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IIporpamma mo npeaMety «Xumusa» A odyuaromuxcsa ¢ THP.
Bapuanr 5.1.,5.2 nipearnosnaraet, yto obyyatomuiics ¢ THP nonyyaet
obpa3oBaHue, COOTBETCTBYHOLIlee TI0 UTOTOBBIM I0CTUKEHUSIM K MOMEHTY
3aBeplleHHst 00pa30BaHUIO CBEPCTHUKOB C HOPMaJIbHbIM pPeueBbIM pa3BUTHEM.
[laHHBIM BapyaHT IIPOrpaMMbl peajiM30BbIBaeTCsl B YCI0BUSX UHK/IFO3UBHOIO
oOpa3oBaHusl.
@®AOIT 00O pyisa obyuatoruxcsi ¢ THP (BapuanT 5.1,5.2) TipeArionaraet, uTo
oOyuarolirecs ¢ HapylIeHUsIMA Pedu TIoy4aroT o0pa3oBaHe, COOTBETCTBYIOLIee
TI0 UTOTOBBIM JIOCTV)KEHUSIM K MOMEHTY 3aBepiiieHust 00yueHust TIaHuPyeMbIM
pe3yJsibTaTaM OCHOBHOTO 0011iero 06pa30BaHusi HOPMAaTHBHO Pa3BUBAIOIIUXCS
CBEPCTHUKOB, U B Te Xe CPOKU o0yueHus (5 - 9 Kacchl) TIpY CO3[jaHUU YCIOBUH,
YUUTBIBAIOIIMX UX 0COObIe 0Opa3oBaTe/bHbIe MOTPEOHOCTH.
Bapuanr 5.1.,5.2 nipearnosnaraet, yto oOyyatoruiics ¢ THP nonyyaet
obpa3oBaHue, COOTBETCTBYHOLIlee TI0 UTOTOBBIM I0CTUKEHUSIM K MOMEHTY
3aBeplleHUs] 00pa30BaHUIO CBEPCTHUKOB C HOPMaJIbHbIM pPeueBbIM pa3BUTHEM.
JlaHHBIM BapyaHT IIpOrpamMMbl peaausyeTcs B YCJIOBUSAX UHK/IFO3UBHOIO
o0Opa3oBaHusl.



IIOACHUTEJIBHASA 3AIIMCKA

[TporpaMMa MO XWUMHHM Ha YpPOBHe OCHOBHOTO 00Ijero o0pa3oBaHus
cocTaB/ieHa Ha OCHOBe TpeOOBaHMII K pe3y/JbTaTaM OCBOEHHSI OCHOBHOMU
obpa3oBaTeTbHOM MPOrpaMMbl OCHOBHOTO 0011[ero 00pa3oBaHUs, TTPe/ICTaB/IeHHbIX
B ®I'OC OOO, a Takke Ha OcCHOBe (heaepampbHOM pabouell ITPOrpaMMBI
BOCTIMTAHUS U C YUYETOM KOHIIETIVU MPeTio/laBaHusl yueOHOro nmpeameTa « XUMUs»
B 00pa3oBaTe/IbHBIX OpraHu3anusx Poccuiickoii @esepariui.

[TporpaMMa 1o XUMHUU [aéT TIpe/iCTaB/ieHWe O Liesisix, obilell cTpaTeruu
oOyueHusi, BOCIMUTAHHUSI W pa3BUTHUA OOYYAIOIIUXCS CpeACTBaMH yueOHOTro
npefMeTa,  yCTaHaB/IWBaeT  00s3aTeslbHOe — TIpeJMETHOe  COjiep>KaHue,
Tpe/lyCMaTpUBaeT pacrpejie/ieHde ero I0 KjJaccaM W CTPYKTYPUpPOBaHHE TI0
pa3jesaM W TeMaM TMpPOTrpamMMbl MO XWUMUH, OTpefie/isieT KOIUUeCTBeHHble U
KaueCTBeHHbIE XapaKTePUCTUKH COJIeprKaHus, PEKOMEH/[yeMYI0
10C/IeIoBaTelbHOCTh ~ M3YUeHWs] XWUMHM C  YYE6TOM  MEXKNpeAMETHBIX U
BHYTDUIIPEIMETHBIX  CBsI3eM, JIOTUKA y4eOHOrO TIpoIjecca, BO3PACTHBIX
ocobeHHOCTeld OOyuarol[uXcs, oOrpejensieT BO3MOXXHOCTM TIpefMeTa  [jisl
peasu3aiiyd TpeboOBaHUM K pe3y/bTaTaM OCBOEHHS OCHOBHOM 06pa3oBaTe/bHOU
TIpOrpaMMbl Ha YPOBHE OCHOBHOTO 00IIlero oOpa3oBaHus, a TakkKe TpeOOBaHUN K
pe3ysibTaTaM 00yueHHUs XMMUU Ha YPOBHe 1ieJieli 3ydeHus MpefiMeTa U OCHOBHBIX
BUJIOB yueOHO-TIO3HABATe/NbHOU [leATeTbHOCTH 00ydYarolllerocss 1Mo OCBOEHUIO
yueOHOTo Co/lep>KaHusl.

3HaHHWe XUMHH CIY)KUT OCHOBOW i1 (HOpPMUPOBAHUS MUPOBO33PEHMUS
oOyuaroIIerocsi, ero mnpejicTaB/ieHHuii 0 MaTepUaJbHOM €JWHCTBE MHpA, Ba)XKHYIO
ponb urparoT (opMupyeMble XUMUel MpecTaB/ieHUs] O B3aWMOIpPeBpalljeHUsIX
SHeprui W 00 SBOJIIOI[MH BeIeCTB B TIPUPOJe, O TMYyTSIX pelleHus Tio0ambHbBIX
npo0sieM yCTOMUYMBOTO DPA3BUTHSI UeJIOBEUECTBA — ChIPhEBOM, SHEPreTHUeCKOH,
TIMIIIEBOM M 9KOJIOTMYeCcKoi 6e3011acHOCTH, TIpo0JieM 3JpaBOOXpaHeHHUs.

N3yueHue xumuu:

criocoOCTByeT — peanu3al[dd  BO3MOXKHOCTEM  /IJIT  CaMOpa3BUTHUS |
dbopMUpOBaHus KyIbTYPbl TMUYHOCTH, €€ 0011el U PyHKIIMOHATbHON TPaMOTHOCTH;

BHOCHUT BK/aZi B (hOPMHPOBAHME MBIIIUIEHHS W TBOPUECKHX CIOCOOHOCTeH
o0Oyuaroluxcs, HaBbLIKOB WX CAMOCTOSITeJbHOW yuyeOHOW  /leATenbHOCTH,
9KCTIEPUMEHTAIbHBIX W HCCIe/IOBaTe/IbCKMX YMEeHHH, HeoOXOJUMBIX KaK B
TIOBCeTHEBHOM >KM3HU, TaK U B MPOGeCCOHaMbHOMN esTeTbHOCTH;

3HaKOMHUT CO Crel(UKol HAyYHOTO MBIIIJIeHNs, 3aK/IaJibIBaeT OCHOBBI
1[eJIOCTHOTO B3TJIsiZia Ha eJMHCTBO TIPUPO/IbI U UesioBeKa, sIBJISIeTCS OTBEeTCTBEHHBIM
3TarioM B POPMHUPOBAHNH eCTeCTBEHHO-HayYHOH rPaMOTHOCTH 00yJaroIXCs;



criocobcTByeT (OPMHpPOBaHUIO IIEHHOCTHOTO OTHOIIEHHs K eCTeCTBeHHO-
Hay4HbIM 3HaHUSM, K TIPHUPO/ie, K YeJIOBEKY, BHOCUT CBOU BKJ/iaZl B 9KOJIOTHUECKOe
oOpa3oBaHue 00yJarOIUXCS.

[laHHbIe HampaB/ieHUs B O0yueHWM XUMHU 00eCTieunBarOTCs CrielduKoin
cofep)kaHusi yueOHOro TipefiMeTa, KOTODbIA  SIBJISIETCS  Te/larOru4ecKu
a/lalITHPOBAHHBIM OTpa)keHHeM 6a30BOM HayKW XMMUM Ha OTpe/ie/IEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumMuM Ha ypoBHe OCHOBHOT'O 00I1[ero oOpa3oBaHUsl OPUEHTHPOBaH Ha
ocBoeHHe OO0yYarol[UMHUCS CUCTeMbl TepPBOHAua/lbHbIX TMMOHSATHN XUMWUW, OCHOB
HEOPraHWYeCKOM XWUMHM UM HEKOTOPbIX OTJelbHBbIX 3HAUMMbIX TMOHATUU
OpraHhYeCcKOu XHMUH.

CTpyKTypa cofiep)KaHusi MporpaMMbl M0 XMMUU C(OpPMHPOBaHa Ha OCHOBe
CUCTEMHOrO ToAXxo/a K eé n3yueHuto. CopepkaHue CK/Ia[bIBaeTCsl U3 CUCTEMBI
TIOHSITUM O XUMHUYECKOM 3JIEMEHTE U BellleCTBE U CUCTEMbI TTOHSITUM O XUMUYECKON
peakiui. OO6e 3T CHCTeMbl CTPYKTYPHO OpraHM30BaHbl TIO0 TIPUHIIUITY
MOC/Ie0BaTeIbHOTO Pa3BUTHSI 3HAHUM Ha OCHOBE TEOPEeTUYeCKUX Ipe/CTaB/IeHUN
Pa3HOT0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YU€eHHsI KaKk OCHOBbBI BCEI'0 eCTeCTBO3HAHMS;

— Ilepuoguueckoro 3akoHa /1. V1. MeHeneeBa Kak OCHOBHOI'O 3aKOHa XVMIMUU;

— y4eHUs1 O CTPOEHUU aTOMa U XUMUYEeCKOM CBSI3Y;

— TpeAcTaB/ieHUM 00 3/IeKTPOJIMTUYEeCKOW [AUCCOIMAlIUA BeIecTB B
pacTBopax.

TeopeTnyeckrie 3HaHWS PpacCMaTPUBAKOTCS HAa OCHOBE SMIUPUYECKU
TMOJIyYeHHBIX U OCMBICTIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOC/Ie0BaTeNbHO OT OZJHOTO
YPOBHSI K [IDYrOMY, BBITIO/IHSIA (YHKIMM OOBSCHEHWS U TIPOrHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOXXHOCTEH TPAKTUYECKOTO MPUMEHEHUSI U MOyUeHHs
M3yuaeMbIX BellleCTB.

OcBoeHue TIporpaMMbl TI0 XHMHH  CIIOCOOCTBYeT  (DOpPMUPOBAHUIO
Tpe/ICTaB/I€HUsI 0 XMMHUUECKOM COCTaBJISIIOIe HayYHOM KapTUHBI MHpa B JIOTUKE
eé CHUCTEeMHOW TMpPUPOJbI, LIEHHOCTHOTO OTHOIIEHUS] K HayuyHOMY 3HaHUI0 U
MeTOZaM TO3HaHWS B Hayke. V3yueHuWe XWMHWM TMPOMCXOJUT C TIPHBJIEUEHUEM
3HaHWU W3 paHee W3yueHHBIX Yy4ueOHBIX TpeAMeTOB: «OKpY’Karoluii MHUD»,
«buonorus. 5-7 knaccel» U «Pu3mka. 7 Kmacc».

[Ipy wW3yueHMHM XWMWUMU TIPOUCXOAUT (HOPMHUPOBAaHHWE 3HAHWKW OCHOB
XUMHUECKON HayKd Kak 00/1acT COBPEMEHHOTO eCTeCTBO3HaHMS, MPAKTHUeCKOH
JleATeJIbHOCTU 4YeslioBeKa M KakK OJHOTO U3 KOMIIOHEHTOB MWPOBOW KYJ/bTYPBI.
3aziaua y4yeOHOro mpeamMeTa COCTOUT B (DOPMHUPOBAHWK CHCTEMbI XUMHUYECKUX
3HaHUN — Ba)KHEUIIMX (PAaKTOB, MOHSITHIH, 3aKOHOB 1 TEOPeTUUeCKHUX T0/I0’KeHUH,
JOCTYIHBIX 0000I1I[eHHT MHPOBO33PEHUECKOTO XapakTepa, s3blKa HayKH, B



NpUOOILeHWM K HAayYHbIM MeTo/laM TI03HaHUSl TIPU M3yueHWUW BeIecTB WU
XUMUUECKHX peakiuii, B (hOpPMHUPOBAaHUU U Pa3BUTUM TMO3HaABaTeIbHBIX YMEHUM U
WX TIpUMEHEHHWH B YueOHO-TIO3HaBaTe/NbHOW W yueOHO-MCC/ieZjoBaTeTbCKOU
JesiTeTbHOCTU, OCBOEHUM TpaBui 0e30macHOro obpallleHusi C BellleCTBaMu B
TOBCEeIHEBHOM >KH3HU.

[Tpu u3yueHUM XMMHUM Ha yPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Ba)KHOE
3HayeHHe MPUOOpe/U Takue 11e/H, Kak:

— (opmupoBaHUe UHTe/IEKTyalbHO pa3BUTOM JIMUHOCTH, TOTOBOM K
camo0bpa30oBaHUIO, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY TIDUHSITUIO pellleHuH,
CriocoOHOM a/IanTUPOBATHCS K OBICTPO MEHSIFOIIUMCS YC/I0OBHUSIM KU3HMY;

— HampaB/eHHOCTb O0yYeHHsI Ha CHUCTeMaTHuecKoe TipuoOieHre
o0Oyuaroluxcss K CaMOCTOSITeIbHOM TI03HaBaTe/IbHOM JesITe/TbHOCTHA, HayUHBIM
MeTo/laM TI03HaHUs, (HOPMUPYIOIIMM MOTHUBALIMIO W pa3BUTHE CIIOCOOHOCTEH K
XUMUWY;

— obecrieueHue yCI0BUH, CTIOCOOCTBYIOLMX MPUOOPETEHUIO 00YUarOIIUMUCS
OTbITa pa3HOO0Opa3HOW /leATeNIbHOCTH, TO3HAaHWS M CaMOITIO3HAHUs, K/THOUeBBIX
HaBLIKOB (K/IFOUEBBIX KOMIIETEHI[MI), UMEIOL[UX YHHUBEepCaJbHOEe 3HaueHue s
Pa3/IMYHbIX BUZOB [1eATe/TbHOCTH;

— ¢opmMupoBaHue 00mlel GYHKI[MOHAJBHOM U  eCTeCTBEHHO-HayUHOM
IPaMOTHOCTH, B TOM UHC/Ie YMeHUH OOBACHATL W OLIeHUBATb SIBJIEHUS
OKpY’Karoll[ero Mupa, MCMOJb3ys 3HaHUSI W OMbIT, TOJiydeHHble TIPU U3yYeHUU
XUMHUH, TIDUMEHSATb WX TIpU pellleHud TpobsieM B TIOBCEHEBHOW >KWU3HU U
TPY/IOBOM [leATe/TbHOCTH;

— (QopmupoBaHue y O00yvaromMXCsg TYMaHHUCTUUECKUX OTHOIIEHWH,
MOHUMaHHWS 1[eHHOCTA XWUMHWUeCKUX 3HaHWUW [Ji1 BbIPAaOOTKM 3KOJOTHYECKU
1jesiecoo0pa3Horo ToBe/leHUsi B OBITY W TPY/OBOM [eSTeIbHOCTA B LIeJsIX
COXPaHEeHHs1 CBOEro 37J0POBbsI U OKPYKatollieil MPUPOIHON Cpefibl;

— pa3BUTHE MOTHBALMM K 00yueHHuIo, CIIoCOOHOCTell K CaMOKOHTDOJII0 U
CaMOBOCTIMTAaHUIO HAa OCHOBe YCBOEHUsI 0O0lljeue/ioBeYeCKUX I1[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY Mpoduisi U HarpaB/eHHOCTH Ja/bHeMNIero
o0yueHwusl.

OO0iijee YMCIO YacoB, OTBEAEHHBIX [JIi M3yueHHUS XUMHUHU Ha YpPOBHE
OCHOBHOTO 0011iero obpa3oBaHusi, coctaBsieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B Hejle/Tt0), B 9 kiacce — 68 uacoB (2 yaca B He/Jje/to).



COJEPXAHUE OBYUEHUSA

8 K/IACC

ITlepBoHauya/IbHbIE XUMUYECKHE TOHATHSA

[Ipegmet xyvmuu. Pojib X¥MMUK B )KU3HU YesioBeKa. XMMUA B CUCTEME HaykK.
Tena u BemecTBa. Pu3Mueckre CBOWCTBA BellleCTB. ArperatHoe COCTOSIHUE
BelllecTB. [loHsITHEe O MeTOZAX MO3HaHWA B XUMUU. YUCThbIe BeljeCcTBa U CMeECH.
Crioco6plI pa3zesieHusi CMecei.

ATOMBI M MOJIeKy/bl. XHUMHUUeCKre 37eMeHTbl. CHMBOJIBI XUMHUYECKUX
371eMeHTOB. [IpoCThie U C/I0XKHBIe BelljeCTBa. ATOMHO-MOJIEKY/IIPHOe yUYeHue.

Xumuueckasi ¢opmysna. BaneHTHOCTb aTOMOB XWUMMUECKUX 3/1€MEHTOB.
3aKOH TIOCTOSIHCTBA COCTaBa BewlecTB. (OTHOCUTe/NbHass aTOMHasi Macca.
OTHOCHTe/IbHAs MOJIeKy/IsipHasi Macca. MaccoBast 1011 XMMHAYeCKOro 371eMeHTa B
COeIMHEHUH.

KomunuectBo BerectBa. Mosib. MossipHass Macca. B3auMoCBs3b KOIMUeCTBa,
Macchl W 4YMC/Ia CTPYKTYPHBbIX eAWHML] BellecTBa. PacuéTel 1o Qopmynam
XUMUYECKHX COeJMHEeHHUHU.

du3nuecKkre U XMMUUeCcKue sIBjieHUsl. XMMUuecKasi peakiusi U eé TIpU3HaKHU.
3aKOH COXpaHeHHsi MacChl BellleCcTB. Xumuueckue ypaBHeHus. Kaccudukauys
XUMHUUeCKUX peakluii (coeJuHeHUs], pa3/ioyKeHus, 3aMellleHus, 0OMeHa).

Xumuueckuil 3KcnepumeHm:

3HaKOMCTBO C XMMHUECKOH TOCYZIOM, TpaBWiaMyd paboThl B aboparopuu u
npréMaMu obOpartrieHust ¢ JlabopaTOpHBIM 000pYyJOBaHUEM, W3yUeHHe W OIMrCaHue
¢bu3nueckux CBOWCTB 00pa3lloB HeOpraHWYeCKWX BelleCcTB, HabO/ojeHue
¢u3nueckux (TaB/eHWEe BOCKa, TasHUE JibJla, pAacTUpaHWe caxapa B CTYIIKe,
KUMeHWe U KOHZEeHcalys BOJAbl) U XMMUUECKUX (TOpeHHe CBeuM, MpOoKajIuBaHUe
MeHOM ITPOBOJIOKH, B3aUMO/IEMCTBHE Mejla C KUC/IOTOM) sIBJIeHUH, HabJTro[eHre U
ONMCaHWe TMPU3HAKOB TPOTEKAHUS] XMMHUUECKUX peakLUu (pas3/joyKeHWe caxapa,
B3aUMO/IENCTBUE CEPHOM KHUCJIOTHI C XJIOPUJOM Oapusi, pas/ioykeHue THUAPOKCUA
mMeu (IT) mpu HarpeBaHWU, B3aUMOZeHCTBUE Keje3a ¢ pacTBopoM conu meau (I1),
H3ydeHre CrocOOOB pa3fiesieHusi CMeCel: C MOMOIIbI0 MarHuTa, (GUIbTpOBaHUe,
BbIllapUBaHue, AUCTWIISILUS, XpoMaTorpadusi, poBeileHUe OYMCTKUA MOBapeHHOU
cony, HabmofeHWe W OMKWCaHWe  pe3yJibTaTOB  IPOBeJeHHs  OMbITa,
W/UTFOCTPUPYIOILETO 3aKOH COXPaHeHWsl MacChl, CO3/[aHUe MOJenerd MOJIeKYJ
(1apocTep>KHeBbIX ).

BaxkHeMye npe/jCcTaBUTe/ I HEOPraHMUYeCKHUX BellecTB

Bo3pyx — cmech razos. CocrtaB Bo3gyxa. Kuciopon — 3/71eMeHT U IPOCTOe
BelllecTBO. HaxoxkzeHue Kuc/opojla B Tpupojie, (Gu3ndeckhe U XUMHUUYECKUe
cBoiictBa (peakiuu ropeHus). Okcuabl. IlpuMeHenue Kucaopoga. CriocoOsbl



ToJTyueHus KWCaopoja B JiabopaTopuMi U TIPOMBIILIEHHOCTH. KpyroBopot
KUCI0po/ia B mpupo/ie. O30H — a/yioTpornHast MoJu(UKalivsa KUC/I0poa.

TernoBor 3¢(eKT XMMHUUECKOW peakLyd, TePMOXUMHUYEeCKHe YypaBHEeHWUS,
9K30- M 3HJOTepMUYeCKHe peaklyud. TOIUIMBO: yrosb YW MeTaH. 3arpsi3HeHue
BO3/lyXa, yCUIeHUe MapHUKOBOro 3(deKTa, pa3pylleHre 030HOBOTO CJIOSI.

Bopopon — snemeHT M TipocToe BellecTBO. HaxoxkjeHue Bogopoja B
npupojie, Gu3NUeCKWe U XUMHUYECKHe CBOMCTBa, TIpUMeHEHHe, CIoCOObI
roty4yeHus. KucioTsl ¥ Comu.

MousisipHbIii 00BEM ra3oB. PacuéThl 110 XUMHUYECKUM YDPaBHEHUSIM.

du3snueckre CBOMCTBA BoAbl. Boja Kak pacTBopuTesb. PacTBOpBL.
HaceblljeHHble ¥ HeHachlllleHHbIe pacTBOPbl. PacTBOPUMOCTHL BeIeCTB B BOJE.
MaccoBas [0/ BelljeCTBa B pacTBope. XMMHYeCKHe CBOMCTBa BOAbl. OCHOBaHUSI.
Ponb pacTBOpOB B mpupojie U B JKA3HU uesioBeKa. KpyroBopoT BOJbI B IPUPOJE.
3arpsi3HeHue NpUpOAHbIX BOJ. OXpaHa U OUMCTKA MIPUPOJHBIX BOJ.

Knaccudukaiysgs HeopraHnueckux coeguHeHui. Okcugpl. Knaccudukaiys
OKCHZIOB:  cosieobpa3syroiijie  (OCHOBHBIE, KUC/IOTHbIe, aM{oTepHble) W
HecosieoOpa3ytoie. HoMeHK/maTypa OKcUoB. Pusnueckre U XAMUYeCKHe
cBoucTBa OKcuzoB. [lomyueHre OKCHU/OB.

OcHoBanusi. Knaccudukaisi OCHOBaHMM: IIEJIOUM U HepaCTBOPHUMbIe
ocHOBaHusA. HoMeHKnaTypa ocHoBaHuW. ®PuU3NuecKWe W XMMUUECKHe CBOMCTBA
ocHOBaHuU. [TonyueHre OCHOBaHUM.

Kucnotel. Knaccudukanusi kuciotr. HomeHknatypa KUcioT. @usnueckve U
XMMUUeCKre CBOMCTBA KMC/IOT. Psif aktuBHOCTM MeTa/yioB H. H. Bekerora.
IlomyuyeHue KUCIIOT.

Comu. HomeHnkinarypa coseid. Pu3nyeckrie U XMMHAUYeCKHe CBOMCTBA COJIeN.
[TonyueHue coJien.

I'eHeTHuecKasi CBSI3b MeXX/1y K/IaCCaMU HeOpPraHUYeCKUX COeMHeHUN.

Xumuueckuti IKcnepumeHm:

KaueCTBEHHOe Ompejie/ieHUe COJepyKaHusl KUCIOpPOa B BO3JyXe, TOyueHue,
cobupaHve, pacrio3HaBaHWe U U3ydyeHWe CBOWCTB KUCI0poJa, HabstojeHue
B3aMMO/JIeHICTBUSI BEILECTB C KUCJIOPOJAOM U YCJIOBUS BO3HUKHOBEHUS U
TIpekpailieHnss ropeHus: (Mo)kapa), O3HaKOMJIeHHe C oOpasilaMyd OKCHOB W
OlMCaHWe WX CBOMWCTB, TO/ydeHUWe, COOMpaHWe, pacrio3HaBaHWe W H3ydyeHUe
CBOMCTB BOJiopojia (ropeHue), B3auMozeuncTBre Bozopoza C okcuzom menu (II)
(BO3MOYKHO HCTIO/Ib30BaHHE BHleOMaTepHasioB), HaOmoAeHe 00pa3ioB BeIecTB
KOMueCcTBOM 1 Mo/b, HCCefloBaHHe 0COOeHHOCTel pAacTBOPEHUs BeIeCTB C
pPas/IMuyHOM paCTBOPUMOCTBIO, TIPUTOTOBJIEHWE PaCcTBOPOB C OIpeJe/éHHON
MacCOBOU /i0Jield paCTBOPEHHOTO BellleCTBa, B3aUMO/IeliCTBHe BO/Ibl C MeTasylaMu
(HaTpyeM U KaiblueM) (BO3MOXXHO HCIIO/Ib30BaHUE  BHU/eOMaTepHasoB),



ucciefoBaHe 00paslioB HeOpraHWYecKHMX BeleCTB Ppa3/MyHbIX  KJ/IaCCOB,
HaO/MoieHre U3MeHeHHsI OKpaCKM WHIUKAaTOPOB B PAacTBOpax KUC/IOT U IIeI0Uel,
v3yueHue B3aumoelcTBUs okcuzaa Meau (II) ¢ pacTBopom cepHOU KHC/IOTHI,
KUCJIOT C MeTa/ylaMH, peakUWd HeUTpaiv3alydd, IOoJyuyeHHe HepaCTBOPHUMBIX
OCHOBAaHWM, BBITECHEHHE OJHOr0 MeTajla APYTMM M3 pacTBOpa COJIM, peLlieHHe
9KCIIepUMEHTaMbHBIX 33Jlau 10 TeMe «BarkHellie K1acChl HeopraHWUeCKuX
COeIUHEHU».

Ilepuogniueckud 3akoH u Ilepuognueckas cucreMa XUMHUYECKHX
y1emeHToB [JI. . MenjgeneeBa. CTtpoeHue aTromMoB. XHMUUeCKas CBA3b.
OKuC/IMTeIbHO-BOCCTaHOBHUTE/IbHBIE PeaKI{Uuu

[TepBble MOMBITKK KIaCCU(PUKALIUM XUMHUUYECKUX 37eMeHTOB. [loHsiTHe o
rPyIIax CXOJHBIX 3J/IEMEHTOB (ILeJIOYHble W II[e/IOUHO3eMe/IbHbIe MeTaJllbl,
rajioreHbl, UHePTHbIE Ta3bl). DJIeMeHThI, KOTOpbie 00pa3ytoT aM(poTepHbIe OKCHU/IBI
Y TUIPOKCU/IBL.

[Teproauueckuii 3akoH. [lepuoanueckass cucTeMa XUMUUECKHX 371eMeHTOB /1.
N. Menpgeneea. KopoTkonepuojgHass W JJAMHHOINEPUOAHasi  (OpMbI
[Teproguueckor cuctembl xumuuyeckux 3yemeHToB 1. YI. Mengeneesa. Ilepuoabl
y rpynnbl. PU3MYECKUH CMBIC TOPSAKOBOTO HOMEpa, HOMEDOB Ilepuoja U
TPYIIIbI 3/7IEMEeHTa.

Ctpoenue atomoB. CocTaB aTOMHBIX szep. V30Torbl. D1eKTpoHbl. CTpoeHue
9/IEKTPOHHBIX ~ 000/I0ueK aToMOB mepBbiXx 20 XUMHUYECKHMX 3JIeMEHTOB
[Tepuoauueckori cuctembl [I. V1. MeHpeneeBa. XapaKTepUCTUKA XUMHUUYECKOTO
37ieMeHTa TI0 ero rosokeHuto B [lepuoguueckont cucteme [. . MeHeneeBa.

3aKOHOMEPHOCTHM U3MEeHeHUs pajuyca aTOMOB XUMHUUECKUX 3JIeEMEHTOB,
MeTa//TMYeCKUX U HeMeTa/VInueCKUX CBOMCTB I10 PYIIaM U Mepruoiam.

3HaueHue [Tepruoanyeckoro 3akoHa U [leproinueckoi CUCTeMbl XUMUUECKHX
3/IeMEHTOB [/l Pa3BUTHSI HayKu W mpakTuku. 1. V1. MeHaeneeB — yuéHbId U
rpakJaHuH.

XvMmuyeckas CBsi3b. KoBasieHTHass (TOsipHast W HeMOJSIDHasi) CBA3b.
O/eKTPOOTPULIATEIBHOCT XUMHUYECKUX 3/IeMeHTOB. VIoHHast CBSI3b.

Crerienb  okuC/eHUs.  OKUCIMTE/IBHO-BOCCTAHOBUTE/IbHbIE  peakLUu.
ITpouecce! OKMc/ieHus: U BOCCTaHOB/IeHHs. OKUCIUTE/IA U BOCCTAHOBUTEJIU.

Xumuueckuii 3KcnepumeHm:

n3ydyeHrde oO0pa3lj0B BeleCTB MeTa//IOB M HeMeTa/uIOB, B3auMOjelCTBHe
TMAPOKCUA I[MHKa C pacTBOpaMM KHWCJOT U Iie/louei, MpoBeieHHe OIIbITOB,
WUTKOCTPUPYIOLUX ~ MNPUMEPbl  OKUCJ/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX  peakiui
(ropeHue, peakLuM pas3oKeHUsl, COeJUHEHNS).

MescnpeomemHble ces3u



Peanuzana MexnpeIMeTHBIX CBS3eld TPU M3YYeHMU XUMHUU B 8 Kjacce
OCYIIIECTB/ISIETCSI Uepe3 HCIO0J/Ib30BaHMEe KaK OOIUX eCcTeCTBeHHO-HayUHbIX
TIOHSITUM, TaK Y TIOHSATUM, SB/SIOIIUXCS CUCTEMHBIMU /11 OTAEIbHBIX MPeIMEeTOB
eCTeCTBeHHO-Hay4YHOr' O LIUKJIA.

OOb1iue ecTeCTBeHHO-HayuUHble TIOHSTHS: Hay4HbIN (DaKT, TUIIOTe3a, Teopus,
3aKOH, aHa/lu3, CUHTe3, Kiaccudukalus, TepuoJuuHOCTb, HabioaeHue,
5KCIIePUMEHT, MO/ie/TMpOBaHue, u3MepeHue, Mo/ieJ/ib, SIBJIeHUe.

®du3nKa: MaTepusi, aTOM, 53JIeKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIW[,
M30TOIbI, PAJUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUU 3apsif], BelleCcTBO, TeJo,
00BEM, arperaTHoe COCTOSTHHE Bell[eCTBa, Ta3, (u3nueckue BeUUWHbBI, eJUHULIbI
v3MepeHusi, KOCMOC, TIJlaHeTbl, 3B€3/bl, CoJHLIe.

Buosorus: doTocuHTe3, AbIXaHue, brocdepa.

leorpadusi: armocepa, rugpocdepa, MUHepaabl, TOPHbIe TOPO/BI,
TI0JIe3HbIe MCKOIaeMble, TOIIMBO, BOJHbIE PeCypChl.

9 KJ/IACC

BeiecTBo U XMMHUUecKas peakiys

[Teprognueckuit 3akoH. [lepuoanueckas cucTeMa XMMUUECKHX 371EMEHTOB /1.
N. MenpeneeBa. CTpoeHWe aTOMOB. 3aKOHOMEDHOCTH B H3MEHEHUM CBOMCTB
XAMMWYECKUX 3/IeMEeHTOB T[IePBbIX TPEX TIepUOJIOB, Ka/lus, KaJbLUs U UX
COeIMHEHVWHA B COOTBETCTBUM C TIOJIO)KeHHeM 3jeMeHTOB B [lepuoguueckou
CUCTeMe U CTPOEHHEM UX aTOMOB.

CTpoeHue BelleCTBa: BU/Jbl XUMHUYECKOM CBSI3U. THIbI KPUCTa/UTMUECKUX
PeIIéTOK, 3aBUCMMOCTb CBOMCTB BellleCTBa OT TUMa KPUCTA//TMYECKOW PELIETKU U
BU/Ia XMMUUECKOW CBSI3U.

Knaccudukaiyss 1 HOMeHK/IaTypa HeOpraHW4ecKux BelecTB. XHUMUUYeCKUe
CBOMCTBA BeILeCTB, OTHOCSILIMXCS K Ppas3/IMuHbIM KjaccaM HeOopraHUuueCcKux
COoeIMHEHWH, TeHeTUYeCKasi CBSI3b HEOPraHUYEeCKUX BeIleCTB.

Knaccudukaiys XuMUueCcKUX peakiydid 1o pa3/IMUHbIM MPU3HaKaM (110 UKCTy
M COCTaBy YUaCTBYIOL[MX B peakLMU BeIecTB, MO TeryioBoMYy 3(deKkry, To
V3MEHEeHUIO CTelleHel OKUC/IeHWs] XMMUUeCKUX 3/IeMeHTOB, 10 00paTUMOCTH, TI0
y4aCTUIO KaTanu3aTtopa). JK30- U 3HAOTepMUUeCKHe peakiuy, TePMOXUMHUUYECKUe
ypaBHEHUs.

[ToHsiTie 0 CKOpOCTH XUMHYeckod peakuuu. [ToHsiTie 06 0OpaTUMBIX U
HeoOpaTUMbIX XUMHUYECKUX peaklusxX. [IoHsITHe O FOMOTeHHBbIX U TeTeporeHHbIX
peakiusx. [lonsitie o katanuse. [ToHATHE O XUMHUUYECKOM paBHOBeCUU. DaKTOPHI,
B/IMSAIOIME HAa CKOPOCTb XWMHWYECKOM peakuu W T0JI0KeHHe XUMHUUYeCKOro
PaBHOBECHSI.

OKHCUTeTbHO-BOCCTAHOBUTE/IbHBIE  peakl[iM,  3JIeKTPOHHBbIM  OasaHC
OKHCJIUTE/IbHO-BOCCTAHOBUTETbHOM peaki1u. Cocra/ieHue ypaBHEHUM



OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ Peakluid C  MCI0JIb30BaHWEM  MeTOoZa
3JIEKTPOHHOTO OasaHca.

Teopust 3/1€EKTPOTUTAYECKON JUCCOLMALIMK. DNEKTPOJIUTEI U HESJIeKTPOJIUTHI.
KaTtuonel, aHroHbl. MexaHW3M [UCCOLMALIUM BeleCTB C pPa3/M4YHbIMU BHJIaMU
xuMHUeckol cBsizu. CrerneHb Auccoraiii. CUbHbIe U C/1abble 3/1eKTPOJIUTHI.

Peakijuy MOHHOTO 0OMeHa. Y C/IOBUsI TIPOTeKaHWsl peakliuii HOHHOTro oOMeHa,
MO/IHbIe U COKpAllléHHble WOHHbIE ypaBHeHUs1 peakiuii. CBOWCTBa KMCJIOT,
OCHOBAaHMM MW COJeM B CBeTe TIpeACTaBlAeHHM 00 3/IeKTPOIUTHYECKOM
aucconuanuu. KauecTBeHHbIe peakiiuv Ha UOHBI. [ToHsATHE O THAPO/M3e COMei.

Xumuueckuil 3KcnepumeHm:

O3HAaKOMJ/IEHME C MOJEJSIMH KPUCTA/JIMYECKUX PpelIéTOK HeopraHWuueCKuX
BelIeCTB — MeTa/UIOB M HeMeTa/yIoB (rpaura U anMasa), CJI0XKHBIX BeIeCTB
(xopuga HaTpusi), UCC/Ie[JOBaHUEe 3aBUCUMOCTHA CKOPOCTA XUMHWYECKOW peakLUU
OT BO3[I€MCTBUS Ppa3/MUHBbIX (DaKTOPOB, UCC/IeJOBaHUE 3JIEKTPOMPOBOJHOCTH
pacTBOPOB BeLeCTB, IpoLiecca [JAWCCOLMALMd KHUCJIOT, LHe/ioued U Cojed
(BO3MOXXHO  WCMO/B30BaHWE BHJEO MaTepuasioB), IIPDOBe/leHHWe  OIIbITOB,
WUTIOCTPUPYIOIIINX ~ TIPU3HAKKM  TIPOTeKaHWs  peakiuii  HWOHHOTO  oOMeHa
(obpa3oBaHve ocajka, BblJeseHHWe Ta3a, oOpa3oBaHWe BOAbI), OIbITOB,
WUTIOCTPUPYIOLMX ~ MPUMEPbl  OKUC/IUTE/IbHO-BOCCTAHOBUTEBHBIX  peaKiui
(ropeHue, peakUyy pasiOKeHUs, COeMHEHMs), paclio3HaBaHUEe HeopraHUuveCKuX
Bel[eCTB C TOMOLIbI0 KauyeCTBEHHBbIX peaklMii Ha WOHbI, pelleHue
9KCIepUMeHTa/bHBIX 3aJay.

HemeTa/nibl 4 MX COeJHHEHUS

OOiast xapakTepucTuKa TrajoreHoB. OcOOeHHOCTH CTPOeHHsi aTOMOB,
XapakKTepHble cTereHu okuciaeHus. CTpoeHWe U (PU3HMUecKre CBOMCTBA IMPOCTBIX
Bel[eCTB — TrajoreHoB. XWMHUYeCKMe CBOWCTBA Ha [pUMepe  XJjopa
(B3aMMOJeMCTBMEe C MeTa/l/laMd, HeMeTa/l/laMH, LieaodyaMu). XJIOPOBOJOPOZ,.
ConsHasi KWC/I0Ta, XMMUYEeCKHMe CBOMCTBA, MOJIyuyeHHe, IpuMeHeHue. [lelicTBUe
XJiopa U XJIOPOBOZIOPOJla Ha OpPraHW3M 4YesioBeKa. BakHelIve X/I0pUAbI U UX
HaxOoKJeHUe B IPUPOJE.

O6i1ast xapakrepucTtika 37eMeHTOB VIA-rpynmbl. OcoOeHHOCTA CTPOEHUS
aTOMOB, XapakTepHble CTerneHu OKWciaeHUs. CTpoeHue M (U3MUecKue CBOMCTBA
TIPOCTBIX BeLeCTB — KUCI0PO/a U Cepbl. AJJIOTPOIHbIE MOAUMDUKALIMM KUC/I0POJa
U cepbl. XuMUYeckrde CBOWCTBa cepbl. CepoBOJOPOA, CTpoeHue, (pusnyeckre U
XUMUUecKre CcBOMCTBa. OKCUBI Cepbl KaK MpeACTaBUTE/NM KUCIOTHBIX OKCH/OB.
CepHasi kucioTa, (u3Uueckue U XUMHUYeckue CBoicTBa (oOmue Kak
Tpe/iCTaBUTesIsI  Kjaacca KUCJIOT U crield@uueckue). XUMHYECKHWe peakiuw,
Jie)Kallie B OCHOBe TPOMBIIIEHHOT0 criocoba ToJsiyueHusi CepHOWM KUCJ/IOTHI.
[IpumeHeHye cepHOU KUCIOTHI. CO/IM CepPHOU KMC/IOTHI, KAUeCTBeHHAas peakLys Ha



cy/b(ar-uoH. Haxok/ieHre cepbl U e€ coellMHEHUW B MpUpoje. XUMHYECKOe
3arpsi3HeHre OKpy»Kalolllel CpeJibl COeIMHEHUSIMU Cepbl (KHUCJIOTHBIE [TOXK[H,
3arpsi3HeHHe BO3/[yXa U BOJJOEMOB), CITOCOOBI ero MpeoTBPall[eHus.

OOb1jasi xapakTepucThka 3/ieMeHTOB VA-rpynmbl. Oco0eHHOCTH CTPOeHUs
aTOMOB, XapaKTepHble CTelleHW OKUC/eHHs. A30T, pacripoCcTpaHeHHe B MpPUpoJe,
(dur3nueckue U XuMUUecKue cBorcTBa. KpyroBopot a3oTa B npupoje. AMMUaK, ero
bur3nueckue U XMMHUYeCcKre CBOMCTBa, MoayueHre U npuMeHeHue. Co/id aMMOHUSI,
ux ¢ur3nueckue U XMMUUecKre CBOMCTBa, pruMeHeHre. KauecTBeHHasi peakiiys Ha
VMOHbl aMMOHMsI. A30THas KHUCJIOTa, eé mojyueHue, (pU3nueckrue U XUMUUeCKUe
cBoiicTBa (0OIlMe Kak TIpe/iCTaBUTe/Ns Kjacca KHCJIOT U Crieluduueckue).
Wcrionb3oBaHve HUTPATOB U CoJied aMMOHMSI B KaueCTBe MHHepa/bHbIX
yaobpeHuii. XuMHUeCKoe 3arpsi3HeHre OKpPY>Karoleid cpefibl COeTHHEHUSIMHU a30Ta
(KUCNOTHBIE [OXKAW, 3arpsi3HeHWe BO3/yxa, MOYBbI WU BOA0EMOB). dDocdop,
a/uIoTponHble Mogvdukaimu ¢ocdopa, (pusnueckue U XHMUUeCKHe CBOMCTBaA.
Oxkcup dpocdopa (V) u pochopHasi KUCI0Ta, (PUusnueckre U XuMHAUYeCKre CBOMCTBa,
nosiyueHue. Vcrionb3oBaHue (hocdhaToB B KaueCTBe MUHEPATbHBIX YA00peHUH.

Ob1jasi xapakTepucThka 31eMeHTOB [VA-rpyriel. Oco6eHHOCTH CTpOeHUs
aTOMOB,  XapaKTepHble  CTeleHW  OKUCIeHUWsl.  YT/epof,  a/IOTPOITHbIE
MoAUGUKalUYM, pacnpocTpaHeHWe B TMpupojie, Gu3Myecke U XUMUUeCKHUe
cBoiicTBa. Afcopbius. KpyroBopot yriepoga B nipupoze. OKCHAbI yriepoja, uX
du3nueckue ¥ XUMHYECKHWe CBOWCTBa, [JEeWCTBME HA ’KWBble OPraHU3MBbI,
rojiyueHue U TIpUMeHeHHe. DKoJyiorhueckre mpobjiembl, CBsi3aHHbIE C OKCHUJIOM
yrinepoga (IV), rurote3a r006anbHOTO TIOTEIJIEHWS K/IWMara, TapHUKOBBIM
3¢ dekT. YrosbHas KUCIOTa U €€ Co/d, UX (u3nueckre U XMMUUYeCKUe CBOWCTBa,
rojiyueHWe U TpuMeHeHWe. KauecTBeHHasi peakidss Ha KapOOHaT-HOHBI.
Vcnosib3oBaHue KapOoOHATOB B OBITY, MeAULIMHE, MPOMBIIIEHHOCTA U CelTbCKOM
XO35IUCTBeE.

[TepBoHaua/ibHbIE TIOHATHS 00 OPraHUYECKUX BeIecTBax Kak O COeMHEeHUsIX
yrjiepojia (MeTaH, 3TaH, 3TUJIeH, alleTUIeH, 3TaHOJI, TJIMLEePUH, YKCYCHas KUC/I0Ta).
[IpyposHble UCTOUHWKK YIJIEBOAOPOAOB (Yrosb, TPUPOJHBLIA Tra3, HedTb),
MIPOAYKTBI UX TiepepaboTKu (OeH3WH), WX pOJib B OBITY W ITPOMBIIIJIEHHOCTH.
[ToHsiTre 0 OMOJ/IOTHYECKH Ba)KHBIX BeIl[eCTBaX: »KUpaX, Oenkax, yryieBofiax — U Ux
pOJM B JKWA3HM uUejioBeKa. MarepuanbHOe €QWHCTBO OpraHUuecKuxX |
HeOpraHWYeCcKrUX COeJMHEeHHUN.

KpemHuii, ero ¢usnueckue ¥ XUMUUeCKHe CBOMCTBa, IIOJlydeHUe W
npuMmeHeHne. CoeauHeHMWsT KpeMHHs B mnpupoge. OOmue ImipeacTaB/ieHUs 00
okcuge kpemHus (IV) u kpemHueBor kuciote. CHUMMKAThI, UX UCIOJIb30BaHUE B
ObITY, B TPOMBIILIEHHOCTH. BakHellllie CTpOUTe/IbHbIE MaTepuasbl: KepaMHKa,



CTEeK/I0, 1ieMeHT, 6eToH, >keye300eToH. IIpobiemMbl 6e30IacHOTO MCITOb30BaHMS
CTPOUTEJIbHBIX MaTepHasioB B MOBCeHEBHOM JKU3HHU.

Xumuueckuii 3Kcnepumenm:

n3ydeHre 00pa3lloB HEOPraHWYeCKHX BeIeCTB, CBOWCTB COJSTHOW KHC/IOTHI,
TIpOBe/ieHNe KaueCTBEeHHBIX peakKluid Ha X/JIOPU-MOHbI U HaO/Mro/ieHre TIPU3HAKOB
VX TPOTEKaHWs, OMbIThbl, OTpakarollue (U3NyecKrhe W XUMHUYECKHe CBOWCTBA
rajioreHOB U WX COe[IMHEeHWW (BO3MOJKHO HCIOJIb30BaHHE BH/€OMaTeprasioB),
O3HaKOMJIeHHe C oOpa3ljaMu XJ0pHA0B (TajJoreHU/IOB), O3HAKOMJIEHHE C
obOpa3ijaMu  ceppl W e€  coeJuHEHUSMH  (BO3MOXXHO  MCIIO/Ib30BaHUe
BH/leoMaTepuasoB), HaboieHre Tipoljecca oOyrauMBaHUs caxapa To/| JeicTBUeM
KOHLIEHTPDUDOBAHHOM CEPHOM  KHUC/JIOThl, W3y4YeHHWe XUMUUEeCKHUX CBOWCTB
pa30aB/ieHHOW CepHOM KHMCJIOTHI, IPOBeZIeHe KaueCTBeHHOW peakiiy Ha Cy/ib(ar-
WOH U HabsroZieHWe TIpU3HakKa eé IMpOoTeKaHUs, O3HaKOMJieHHe C (PU3NYeCKUMU
CBOMCTBaMHU a3oTa, ¢ochopa M HX coeAuHeHUN (BO3MOXXHO MCI0J/Ib30BaHUE
BHleOMaTepHrasioB), oOpa3ijaMu a30THBIX U (OCHOPHBIX yA0OpeHuH, MoyJyeHue,
cobupaHye, pacrio3HaBaHWe U U3ydyeHWe CBOWCTB aMMHakKa, TIpOBefieHue
KaueCTBEeHHbIX peakl[Mii Ha UOH aMMoHUs U (ocdar-uoH U M3ydyeHue TPU3HAKOB
VX TIPOTeKaHus, B3aUMO/IelCTBHe KOHI|eHTPMPOBAaHHOM a30THOM KUCIOThI C Me/IbIO
(BO3MO>KHO WCII0/Tb30BaHue BU/IeOMaTepUasoB), M3yueHue Mozeneu
KPUCTa/UIMUeCKUX PpeIIETOK anmasa, rpadura, Qy/iepeHa, O3HAKOMJeHUE C
TIPOL[eCCOM  aZicopOLMK  pacTBOPEHHBIX BeIeCTB aKTUBUPOBAHHLIM VIVIEM W
yCTPOMCTBOM MPOTUBOrasa, MojydyeHue, cobupaHve, pacrio3HaBaHUe U U3yueHue
CBOMCTB YTJIEKHC/IOTO Ta3a, MpOBe/ieHre KaueCTBeHHBbIX peakIMi Ha KapOoHaT H
CU/MKAT-UOHbl ¥ W3yueHWe TPU3HAKOB WX TPOTEKaHWs, O3HAaKOMJIEHUE C
MPOJyKLIMeld CUMKAaTHOW TPOMBIIIJIEHHOCTH, pelleHrue SKCIepUMeHTalTbHbIX
3a/1au No TeMe «Ba)kHelIIMe HeMeTal/ibl U KX COeIMHEHUSI».

MeTtanibl 4 MX CoeJMHEHHUS

OOb11jasi XapaKTepruCTHKa XUMUUECKHX 37IeMEHTOB — MEeTa/I/IOB Ha OCHOBaHUU
UX TIoNoKeHUs: B Ilepyopuueckor cuctemMe XWMHUUeCKuUx 3nemeHtoB /[I. W.
MengeneeBa U cTpoeHus aToMOB. CTpoeHre MeTa//ioB. MeTa/yinyeckasi CBA3b U
MeTa//TMyecKasi ~ KpUCTa/uIdueckasi  peliéTKa.  JJeKTPOXUMHYECKUM  psif
HaTpsDKeHUN MeTa/ioB. @u3nyeckre U XMMUUeCKWe CBOMCTBa MeTasuioB. Obiiue
criocobbl To/ydeHUss MeTa/ioB. [loHATHE O KOpPPO3WM MeTaljioB, OCHOBHBIE
crocobbl 3amMThl MX OT Koppo3uu. CruiaBbl (CTajib, YyT'yH, AHOPaJOMUHUM,
OpoH3a) U X NPUMeHeHNe B OBITY U TTPOMBIIILJIEHHOCTH.

[[lesiouHble MeTasuibl: TIOIOKeHWe B [leproguueckor CUCTEMe XUMUYECKUX
sneMeHTOB [I. V1. MeHzeneeBa, cTpoeHWe MX aTOMOB, HaxOXZeHHe B IIPUPOJe.
du3nueckve U XMMHUUYeCKue CBOWCTBA (Ha mpumepe HaTpus U Kamus). OKCUbl U



TMAPOKCHJbI HaTpusi M Kaaus. lIpriMeHeHWe 11leJIOUHBIX MeETalJIOB U HUX
coeIMHEeHUH.

[[lesioyHO3eMe/IbHBIE MeTa//Ibl MarHUM W Ka/lbLUM: TOJIO)KEHHWe B
[Teppoanyeckou cucteMe XUMHUeCcKux 3jieMeHTOB [I. /1. MeHjeneeBa, CTpoeHue
MX aTOMOB, HaxOXJieHue B mpupoze. Pr3nueckue U XMMUUECKUe CBOWCTBA MarHusl
W Kanblus. BaxHeliive coeguHeHUs KaibliUsi (OKCHJl, TUAPOKCH, COJIN).
JKEcTKOCTh BOJIBI M CITIOCOOLI €€ yCTpaHeHwUs.

AsroMyHUN: TI0/I0KeHWe B [lepuonueckor cucTeMe XUMUYECKUX 3/1IEMEHTOB
. . MeHjeneeBa, CTpoeHHe aToMma, HaxoxXJeHuWe B Iipupofe. dPusuueckve U
XHMMUUeCKre CBOMCTBa alrOMUHMS. AM(OTepHble CBOMCTBA OKCHU/ZIA U THPOKCH/IA
aJTFOMUHMUSL.

Keneso: nonoxenue B [lepuoanueckor cucteMe XUMUYECKUX 371eMeHTOB /1.
N. MenjeneeBa, CTpoeHHWe aToMa, HaxO)KJeHue B mnpupoge. dusnyeckue u
XHMMUUeCcKre CBOMCTBa »kene3a. OKCU/bl, TUIPOKCH/IBI U conu Kese3a (II) u >xennesa
(IIT), ux cocraB, CBOMCTBA U MOJyYeHUe.

Xumuueckuti IKcnepumeHm:

O3HaKOMJIeHHe C oOpa3llaMd MeTa/yIOB M CIVIaBOB, UX (U3NUYECKUMHU
CBOMCTBaMH, W3yueHHWe pe3yJIbTaTOB KOPPO3UM  MeTa//ioB  (BO3MOXXKHO
HCTIO/Tb30BaHHe BHIEOMaTepUasaoB), OCOOEHHOCTEW B3aMMOJEWUCTBUS OKCHJA
Ka/JbLUsl WM HaTpusi C BOJOM (BO3MOXKHO WCIIO/Ib30BaHUE BH/€OMaTeprasioB),
McceloBaHie CBOMCTB »KECTKOM BO/Ibl, MpOLiecca TOpeHUs Kese3a B KUCJI0pPOZe
(BO3MOXXHO  HWCIIO/Ib30BaHME  BUJleOMaTepUasioB), TIPU3HAKOB MPOTEKaHUs
KaueCTBEHHbIX peakl[uid Ha WOHBI: MarHUsl, Kasblys, aTlOMUHUS, I[[UHKA, KeJje3a
(IT) u »xene3za (III), meau (II), HabrOAEHWE U OTMCAaHHE TIPOLIECCOB OKpAIIMBAHMS
TJlaMeHd MWOHAMM HaTpus, Kaiusd U Kajablusg (BO3MOKHO MCIIOJ/Ib30BaHUe
BU/leOMaTepUasioB), UCC/ie/loBaHUe aM(POTepHbIX CBOMCTB TMPOKCHUA aTFOMUHUS
Y TUJPOKCH/A LIMHKA, pellleHre SKCIIepMMeHTa/IbHbBIX 3aZlad Mo TeMe «BakHelme
MeTaJl/Tbl U UX COeVHEHUSI».

XuMMA U OKpYy)Kawllas cpeaa

BeljectBa ¥ Matepuanbl B TMOBCEAHEBHOW >XM3HU 4YesioBekKa. be3omacHoe
HCTI0/Tb30BaHHe BEIeCTB U XUMHUUECKHUX peaki[uii B ObITy. IlepBasi TOMOIIb TTPH
XUMUUECKUX 0’KOraxX U OTPaBJ/IEHUSIX.

XrMHUecKoe 3arpsi3HeHHe OKpY»Karolllel cpefbl (TipefesibHasi JOMyCTAMast
KOHLIeHTpaLusi BelilecTB, Aajee — [1/1K). Posib XMMUM B pellleHUM 3KOJI0THYeCKUX
npobJieM.

Xumuueckuti 3Kcnepumenm:

n3ydeHrve 00Opasi[oOB MaTepuasoB (CTEK/O, CIUIaBbl METaJIIOB, TOJMMepPHbIe
MaTepHraJibl).

Mesicnpeomemmble cesizu



Peanmu3aiisi MeXXmpegMeTHBIX CBs3el TIPU M3yuYeHWHd XUMUU B 9 Kiacce
OCYIIIECTB/ISIETCSI Uepe3 HCIO0J/Ib30BaHMEe KaK OOIUX eCcTeCTBeHHO-HayUHbIX
TIOHSITUM, TaK W TIOHSITUM, SIB/SIOIIUXCS CUCTEMHBIMU [I/Is1 OT/le/IbHBIX TpeiMeTOB
eCTeCTBeHHO-Hay4YHOr0 LUK/Ia.

OOb1ie ecTecTBeHHO-HayuyHble TMOHSTHS: HaydHbIM (DaKT, TUTIOTe3a, 3aKOH,
Teopusi, aHaau3, CUHTe3, KaacCU(UKalus, T[epuoJUUHOCTb, HabsoaeHue,
9KCIIePUMEHT, MO/le/IMpOBaHue, U3MepeHHe, MO/ie/ib, SsIBJieHWe, TapHUKOBBIM
3¢ deKT, TeXHOIOTrus1, MaTepHaJb.

®dusrka: MaTepusi, aTOM, D3J€KTPOH, TMPOTOH, HEWTPOH, WOH, HYK/IUJ,
M30TOIbI, paZIMOaKTUBHOCTb, MOJIEKYyJa, 3J1eKTPUUYecKuil 3apsifi, TPOBOJHUKH,
TIOJTYTIDOBOTHUKY,  JM3JIEKTPUKH, (OTO3/IEMEHT, BEIeCTBO, Telo, O00BbEM,
arperaTHOe COCTOSIHUE BelleCTBa, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTa/l/InuecKast
peléTKa, CI/iaBbl, (U3WUYECKHe BeJTUUMHBbI, eUHUIIbI U3MepeHHs, KOCMUYeCKoe
TIPOCTPAHCTBO, TJIaHeThl, 3Bé3/1bl, CoHLIe.

buonorus: doTtocuHTe3, AbixaHue, OHocdepa, SKOCHUCTEMa, MHUHepaIbHbIE
y100peHusi, MUKPO3J/IeMeHThI, MaKPO3/IeMeHThI, TTUTaTe/IbHbIe BellleCTBa.

leorpadusi: armocepa, rugpocdepa, MUHepaabl, TOPHbIe TOPO/BI,
ToJie3Hble UCKOoTaeMble, TOTJTUBO, BOZHbIE PeCYPChI.



IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHMA IIPOI'PAMMBLI 110
XUMHUN HA YPOBHE OCHOBHOI'O OBIHIET'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIBTATHI

JINUHOCTHBIE pe3y/JbTaTbl OCBOEHHWSI IIPOrPaMMbl  OCHOBHOTO  OOIIlero
o0Opa3oBaHMs JOCTUTAIOTCS B Xofie OOydeHHsT XMMUU B €AUHCTBEe yueOHOW H
BOCITUTaTeIbHON JIesiTe/IbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUNACKUMU
COLIMOKY/IbTYPHBIMU M /1YXOBHO-HPABCTBEHHBIMHU 1[eHHOCTSIMH, TIPUHSATHIMUA B
oOIjecTBe TMpaBWIaMd W HOpPMaMHU TIOBeJileHHSI U CIIOCOOCTBYIOT IIpolieccam
CaMOTI03HaHUsI, CAMOPa3BUTHS U COLIMA/IMA3AIUM 00yUarOIINXCH.

JIMUHOCTHbIE ~ pe3y/lbTaThl  OTPaKalOT  TOTOBHOCTh  OOYyUarOIUXCS
PYKOBOZICTBOBAThCS CHCTEMOW TIO3UTHUBHBIX 1[@€HHOCTHBIX OpHEHTalui |
pacIiMpeHue OmbITa /esiTe/lbHOCTU Ha €€ OCHOBe, B TOM UMCJ/ie B YaCTH:

1) naTpHMOTHYECKOr0 BOCITUTAHUA:

1[eHHOCTHOT'O OTHOILIeHHsI K OTeUeCTBeHHOMY KY/JIbTYPHOMY, UCTOPUUYECKOMY
M HayyHOMY Hac/je[ui0, TOHMMaHHs 3HAueHUs XUMHUUeCKOW HayKh B »KHU3HHU
COBpeMeHHOro 00I1[ecTBa, CITOCOOHOCTH BJaJleTh JOCTOBEpPHOM WHMbOpMalei o
Tepe/loBbIX JOCTWPKEHUSIX W OTKPBITUSIX MUPOBOM U OTeueCTBEHHOW XUMUH,
3aMHTEPeCOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 yCTPOMCTBe MUpa U ODIIeCTBa;

2) rpa)kIaHCKOT0 BOCIIUTAHMS:

Tpe/iCTaB/ieHUs] O COLMAJbHbIX HOPMax W MpaBUlaX MEeXIUYHOCTHBIX
OTHOIIIeHUI B KOJJIEKTMBe, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B 00I1leCTBEHHO
10JIe3HOM,  ydyeOHOMCC/eIOBaTebCKOW, TBOPYECKOM W [APYTrUX  BHAAx
JesTeTIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM COBMECTHOH MesSTeNbHOCTH IIPH
BLITIOJIHEHUY y4eOHBbIX, TI03HaBaTeMbHBIX 3a/lay, BBIMOJHEHUN XUMHUYECKHUX
9KCIIePUMEHTOB, CO3/IJaHUM yueOHBIX MPOEKTOB, CTPeM/IEHUsST K B3aMMOIIOHUMAaHHUIO
M B3aUMOIIOMOII[MA B TIpoljecce 3TOW yueOHOW [JesiTelbHOCTH, TOTOBHOCTH
OLleHMBAaTh CBOE TIOBe/ieHWe U TIOCTYNKA CBOMX TOBapHIleld C TMO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HaHUSI MOCAeCTBUM MOCTYIIKOB,;

3) e HHOCTH HAYYHOT'0 MO3HAHMA:

MHPOBO33peHUeCcKre Tpe/ICTaB/ieHrsI O Bell[eCTBe M XMMHUUYECKOW peakiiuw,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKU W COCTaBJISIIOILIME
OCHOBY /11 TIOHMMaHHS CYI[HOCTH Hay4YHOW KapTHHBI MHpa, Tpe/CTaB/ieHuss 00
OCHOBHBIX 3aKOHOMEDHOCTSIX Pa3BUTUS TPUPO/IbI, B3aUMOCBSI3IX UYe/ioBeKa C
TIPUPOJHOM CpeJiol, O POJIU XUMHHU B TTO3HAHWUU 3TUX 3aKOHOMEPHOCTEW;

T03HaBaTe/lbHble MOTUBBI, HarlpaB/eHHbIe Ha TOJIyyeHHe HOBBIX 3HaHUH IO
XUMUH, HeoOxoauMmble i 0ObsICHEHHS HaO/I0faeMbIX TIPOI[ECCOB U SIBJIEHUH,
103HaBaTe/IbHOM, WH(MOPMAI[MOHHOW W UMTaTe/lbCKOW Ky/bTYpPhbl, B TOM UHC/Ie
HaBLIKOB CaMOCTOSITE/IbHOM paboThl C yueOHBIMHU TEKCTaMH, CIIPABOUHOU



UTepaTypod, [JOCTYMHBIMA TeXHUUECKUMU CpeACTBaMM HWH(POPMAaI[MOHHBIX
TeXHOJIOTUI;

WHTepeC K OOyueHMIO U T[I03HaHWIO, /0003HATEeNBHOCTh, TOTOBHOCTb M
CocoOHOCTHL K camoo0Opa3oBaHHIO, TPOEKTHOM M HCC/Ie[0BaTe/IbCKOM
JesiTeJIbHOCTA, K OCO3HAHHOMY BbIOODY HAIlpaB/IeHHOCTU W YPOBHSI 00yueHUsi B
JlaJIbHeuIIeM;

4) popMuUpoBaHUSs KY/IbTYPbI 3[J0POBbSI:

OCO3HaHWE IIeHHOCTH JKW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3[JOPOBBIO, YCTAHOBKM Ha 3/I0POBbIMi 00pa3 ’KW3HH, OCO3HaHHWe IOC/Ie[CTBUN U
HemnpusTHe BpeAHbIX NMpUBbIYeK (YIoTpebsieHs aKOrosisi, HAPKOTUKOB, KypeHus),
HeoOXOUMOCTH  COOJIIO/IeHUsT TIpaBW/I  0e30TacCHOCTH TpH  OOpallieHnd C
XUMHUUECKUMU BeIl[eCTBaMH B OBITY U peaibHOM »KHU3HU;

5) TPyAOBOro BOCHUTAHMSA:

MHTepeC K MpakTUYecKoMy M3yuyeHUIo Tipodeccuii U TpyZa pa3/iiyHoOro po/a,
yBa)KeHHe K TPYAy U pe3y/ibTaTaM TPY/OBOM [esATeTbHOCTH, B TOM UYKC/e Ha
OCHOBe TPHUMEHEeHHs TIpeJIMeTHBIX 3HAaHWM [0 XWMHH, OCO3HAHHBLIM BBIOOD
WHAVBU/Iya/IbHOM TPaeKTOPHUM TIPOZO/DKeHUsT 00pa30BaHUsI C YUETOM JTMUHOCTHBIX
WHTEPEeCOB U CIIOCOOHOCTU K XMMHH, 00111eCTBeHHBIX MHTEPeCOB U MOTpeOHOCTeH,
yCITeITHOW MpodeCcCOoHaMbHOM /e TeTbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMeHHH,
TOTOBHOCTD a/IalITUPOBATLCS B TIPOQeCCHOHAMBHOMN Ccpefie;

6) 3K0/10rMYeCcKOro BOCIIUTAHHUSA:

9KO0JIOTUYECKH 1iejiecoobpa3Hoe OTHOLLeHWe K TpUpoJie KaK HCTOUYHUKY
YKU3HU Ha 3emsie, OCHOBe eé CYII[eCTBOBaHUs, TIOHUMaHKe [[eHHOCTU 3[I0POBOTO U
6e3omacHoro obpa3a >KU3HM, OTBETCTBEHHOE OTHOIleHHWe K COOCTBEHHOMY
bu3uecKkOMy U TICUXWYeCKOMY 3/I0pPOBbIO, OCO3HaHWe IIeHHOCTH COOIofeHuUs
npaBu/1 6e3011acHOTO MOBeJjeHusI MpY paboTe C BellleCTBaMU, a TaK)Ke B CUTYaLIUsX,
YTPO>KAIOIIUX 3/I0POBBIO U >KU3HU JTHO/Iel;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TI0/lyuyaeMble TPU U3YUeHUH XUMUH, ]IS
pelleHus 3a/lau, CBSI3aHHBIX C OKpYKarolel TIpUPOAHOM Cpelou, J/1s1 TTOBbILLIEHUS
YPOBHSI ~ 9KOJIOTMYECKOW KYJ/bTypbl, OCO3HaHUsl T/700a/bHOTO  XapakTepa
9KOJIOTUUECKUX TIp00/ieM M TyTel WX pelleHds TOCPeJCTBOM METO/I0OB XHMHUH,
9K0JIOTUYECKOTO MBIIIIeHHS], YMeHUsI PyKOBO/ICTBOBAaThCSI UM B TT03HaBaTebHOM,
KOMMYHHUKATUBHOM U COLIMA/TbHOM TPAKTHKe.

METAIIPEIMETHBIE PE3YJ/IbTATHI

B cocraBe MeTarnpeMeTHBIX pe3yJAbTaTOB BBIAEISIOT 3HAUMMbIE ISt
dbopMUpOBaHMs MHPOBO33peHHUs OOlljeHayuHble TIOHSTUS (3aKOH, TeOopHs,
TIPUHLIWII, TUTIOTe3a, (PaKT, ChCTeMa, TPOoLiecC, SKCIIepUMEeHT U Jpyroe.), KOTophle
WCTIO/Tb3YIOTCSl B €CTeCTBEHHO-HAayYHbIX yueOHBbIX MpeAMeTax M I03BOJSIOT Ha
OCHOBe 3HaHWM W3 3TUX MpeAMeTOB (HOPMHUPOBATh TpeJCTaB/eHNe O L[eJIOCTHOU



HayyHOUW KapTWHe MDA, U YHUBepCaibHble yueOHbIe JelCTBUS (TT03HaBaTe/bHbIe,
KOMMYHUKAaTUBHbIe, PEry/lsSTUBHBbIE), KOTOpble obecrieurBaiOT (GopMUpoBaHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY ITIJITAHUPOBAHHWIO M OCYII[eCTBIEHUIO yueOHOM
NesiTeTbHOCTU.

Ilo3HaBaTe/IbHbIE YHHBEPCA/IbHbIe yUeOHbIe JeiCTBHs

Ba3oBble jioruyecKue AeiCTBHs:

yMeHUSI HWCI0Mbh30BaTh MPUEMBI JIOTUUECKOTO MBbIIIIEHUs] TIPU OCBOEHUM
3HaHUM: PACKpbIBaTh CMBIC/I XUMUUYECKUX TIOHATHN (BbIJENSTh UX XapaKTepHbIe
TIpU3HAKH, yCTaHAB/IMBaTh B3aUMOCBSI3b C ADYTUMH TOHSITHUSIMH), WCIOIb30BaTh
TIOHATHUS /1711 0ObSICHEHHS OT/le/IbHBIX (PAaKTOB U sIBJIeHWH, BLIOWMpaTh OCHOBAHUS U
KpUTEpPUM [I/Is1 KIacCUPUKAIUY XUMHUEeCKHUX Bell[eCTB U XUMUUYeCKUX Ppeakiiui,
yCTaHAB/IMBaTh TIPUUMHHO-C/Ie/[CTBEHHBIE CBSI3M MEXIy OO0BeKTaMH H3yueHUs,
CTPOUTH JIOTUYECKHe pacCyxeHusi (MHAYKTHUBHbIE, eJyKTUBHbBIE, TI0 aHA/IOTHH),
Jles1aTh BBIBO/IbI U 3aK/THOUEHUS;

yMeHue TIpUMeHSATb B TIpollecce TIO03HaHUSI TOHSATUS (TIpeiIMeTHble W
MeTaripeiIMeTHbIe), CHMBO/IMYeCcKre (3HaKOBbIE) MO/Ie/T1, UCTI0/Ib3yeMbie B XUMUH,
1ipeoOpa3oBbIBaTh IMPOKO MPHUMeHsIeMble B XMMUM MOJe/IbHbIe TIpe/ICTaB/IeHUs —
XMMUUECKUH 3HaK (CUMBO/ 3J/ieMeHTa), Xumudeckas ¢Gopmyja U ypaBHeHHe
XUMHUUECKOH peaklMy — MpH pellieHrH yueOHO-TT03HaBaTeIbHbBIX 3a/lay, C YUETOM
3TUX MO/Ie/IbHbIX TMpe/JCTaBAeHUI BbISB/IATb U XapaKTepPU30BaTh CYII|eCTBEHHbIE
TIPU3HAKU U3y4YaeMbIXx 00BeKTOB — XUMHUUECKUX BeIleCTB U XMMUUeCKUX peakiv,
BbISIB/ISAITH ~ 0OIMe  3aKOHOMEPHOCTH, TPUYMHHO-C/Ie[CTBEHHbIe CBS3UM U
TIPOTHBOPEYMS B M3yUYaeMbIX MPOILjeccax U SIBJIeHUSIX.

Bba3oBble Ucc/IeioBaTe/IbCKHe JeHCTBUS:

yMeHHe WCIO/b30BaTh TOCTaB/AeHHbIe BOMPOChI B KauecTBe WHCTPyMeHTa
MO3HAHUS, a TakXke B KaueCTBe OCHOBBI [i/ii (POPMHPOBAHUSI THIIOTe3bl TIO
TIpOBepKe MPaBUWIbHOCTH BbICKA3bIBaeMbIX CY)KJeHUMH;

npuoOpeTeHre OMbITa 110 TJIAHUPOBAHWIO, OPraHW3alldd W ITPOBEJeHUI0
yUeHHYeCKUX 9SKCIIepUMEeHTOB, yMeHHe Hab/mogaTh 3a XOZOM Mpoliecca,
CaMOCTOSITeJIbHO TIPOTHO3MPOBATh €ro pe3y/ibTaT, (opMy/iMpoBaTh 0000IeH s U
BLIBO/IbI TI0 pe3y/ibTaTaM MPOBe/IEHHOTO OIbITa, UCCAeJ0BaHUs, COCTAB/SATh OTUET
0 TIpo/ieJIaHHOM paboTe.

Pabora c uaopmanmeii:

yMeHUe BbIOWpaTh, aHa/JIW3UPOBaTh W MHTEPIIPeTUPOBaTh WHGOPMALHIO
pa3MUHbIX BUZIOB U (pOpM TIpe/iCTaB/IeHUs], ITOyuyaeMyt0 U3 pa3HbIX UCTOUHHUKOB
(HayuHO-TIOMyJ/iIpHasi UTepaTypa XWMHUYECKOTO CO/lep)KaHusl, CIPABOYHbIE
rmocobusi, pecypcbl VHTepHeTa), KPUTUYECKH OL[€HWBATh MPOTUBOPEUMBYIO U
He/JJOCTOBEPHYI0 HH(OpPMaAILUIO;



yMeHUe TIPUMEHSITh pa3/MdHble MeTOZbl M 3arpochl MpH TOHMCKe U 0TOope
vH(bOpPMAI[Mi U COOTBETCTBYIOUIUX JAHHBIX, HEOOXOJMMBIX [/l BBITTOTHEHUS
yueOHBIX U IM03HaBaTe/IbHBIX 3a/lau OMpe/e/IEHHOTO THIIA, TPHOOpeTeHHe OIbITa B
00/acTd  WCTONB30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIX — TeXHOJIOTHH,
oBJlaZieHWe Ky/IbTYPOil aKTUBHOTO MCTI0/Ib30BaHUS PA3/IMUHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITe/TbHO BbIOMpaTh ONTUMAaIbHYIO (hOpMY TpeAcTaBieHus: MHOOPMaLUK U
WJUTIOCTPUPOBATh pelllaeMble 3a/laud  HeCJ0KHbBIMK CXeMaMH, /[harpaMmamu,
apyrumu hopMamu rpadyku ¥ UX KOMOWHAIUSIMU;

yMeHWe WCI0/Ib30BaTh M aHaJM3MpoOBaTb B TIpoljecce y4yeOHOW U
MCCIIeJ0BaTeTbCKOM [lessTe/TbHOCTH UH(OPMALIUI0 O BAUSHUU TPOMBIILJIEHHOCTH,
CeIbCKOTO XO03SIMCTBa M TPAHCIIOPTa Ha COCTOSIHHME OKpY’Karollleil TIpUpOHOU
cpeJpbl.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHUSA:

yMeHUsI 3ajJlaBaThb BOIpOChI (B XOJe Auanora U (WIid) AUCKYCCUM) MO
cyiiectBy  oOCykzaemMoi — Tembl, (GOpPMYIMpPOBAaTb  CBOW  TIPeJIOXKeHHsI
OTHOCHUTETLHO BBITIO/THEHUSI TIPe/I/I0’KeHHOM 3a/jauy;

yMeHUs  TIpeJCTaB/iATb  TOAy4YeHHble  pe3yJ/ibTaThl  [103HaBaTeIbHOMU
JesiTeIbHOCTU B YCTHBIX M TIMChbMEHHBIX TeKCTaxX; JejiaTh Ipe3eHTalLuio
pe3y/IbTaTOB BBITTOJIHEHHS XUMHUECKOr0 3KCIepuMeHTa (/1abopaTOpPHOTO OIThITa,
nabopaTopHOi1 paboThI M0 UCC/IeJOBAHUIO CBOMCTB BellleCTB, yueOHOTr0 TIPOeKTa);

yMeHUs y4eOHOTO COTpyAHMUECTBA CO CBEPCTHUKAMM B COBMECTHOM
MO3HaBaTeJIbLHOM W MCC/Ie[loBaTebCKOM  [IesiTe/IbHOCTU  TIPU  pellieHUH
BO3HUKAIOIIMX MpobjieM Ha OCHOBe yuéTa OOIMMX WHTEPECOB M COTJIAaCOBAHMS
no3uruii (06Cy>keHusi, 0OMeH MHEeHUsSIMU, «MO3TOBBIE IITYPMbI», KOODPJAWUHALIVS
COBMECTHBIX [IeWiCTBWM, OTpeJie/ieHe KpPUTepHeB 110 OlleHKe KauyecTBa
BBITIOJIHEHHOM pabOoThI U ApyTHeE).

Pery/AaTHBHBbIE YHHUBEpPCA/IbHbIE yUeOHbIe AeliCTBHSA:

yMeHHe CaMOCTOSTe/IbHO OrpeJeNisTh e [leATeTbHOCTH, TJIaHWPOBAaTh,
OCYIIIeCTB/ISITh, KOHTPO/IMPOBAaTh W TMPHU HEOOXOAWMOCTU KOPPEKTHPOBAThb CBOMO
JesiTeNTbHOCTb, BbIOMpaTh Harbosiee 3heKTHBHBIE CTIOCOOBI perieHus YueOHbIX U
MO03HABaTe/bHBIX 3a/lau, CaMOCTOSITe/IbHO COCTaB/SATh WIA KOPPEKTHPOBATh
TpeJi/IO’KeHHbIA aJITOPUTM JI€UCTBUKA TPU BBINOJHEHUU 3aJjaHUd C YYETOM
TOJTyueHus] HOBBIX 3HaHWU 00 M3yuaeMbIXx 0OBEKTax — Bell[eCTBaX U peaklusX,
OlLIeHHMBaThb COOTBETCTBHE TIOJIyUeHHOTO pe3y/bTaTa 3asiBieHHOW Lie/k, yMeHHe
WCITI0/Ib30BaTh U aHA/IM3UPOBATh KOHTEKCThI, TIpe/ijlaraeMble B YC/IOBUM 3a/laHUM.

IMPEAMETHBIE PE3YJ/IBTATBI

B cocraBe TipeiMeTHBIX pe3y/JbTaTOB II0 OCBOEHUIO 00si3aTebHOT0
co/lep>KaHMs, YCTaHOBJIEHHOTO JaHHOW deaepanbHON paboueil TporpaMmmoi,
BBI/IE/IIFOT: OCBOEHHBbIE OOYYAIOIIMMUCSA HayuHble 3HAHHS, YMEHWS M CITOCOOBI



JeNCTBUM, BUJbI [JeSTeJIbHOCTH 110 TIOJyUYeHWI0 HOBOTO 3HaHWsA, €ro
WHTEeprpeTalyy, peobpa3oBaHUI0 U TIPUMEHEHHIO B pa3/IMUHBIX y4eOHBbIX U
HOBBIX CUTYaIUsIX.

K koHily obyueHnusi B 8 Kacce rpesiMeTHble pe3yabTaThl Ha 6a30BOM ypOBHE

JO/DKHBI OTPaXKaTh C(hOPMHUPOBAHHOCTh ¥ 00YUaIOIUXCsl YMEHUI:

e pacKphIBaTb CMbBIC OCHOBHBIX XWMHWYECKUX TIOHSATHM: aTOM, MOJIEeKYy/a,
XUMUUECKUN 3/IeMeHT, TMPOCTOe BeIeCcTBO, CI0XKHOe BelleCTBO, CMeCh
(ogHOpOAHAs U HEOJHOPOAHAsT), BaJ/IeHTHOCTh, OTHOCUTe/IbHAsi aTOMHasi U
MoOJIeKy/IsipHasi Macca, KOJMYeCTBO Bell[eCTBa, MOJIb, MOJISIpHAasi Macca,
MaccoBasi 0751 XUMAYeCKOro 3/ieMeHTa B COeIMHeHNH, MOJISIPHbIN 00BbEM,
OKCHJI, KMCJIOTa, OCHOBaHUE, COJib, 3JIEKTPOOTPHUIaTeIbHOCTb, CTeleHb
OKHUC/IeHUs, XMMUUecKasi peakiusi, KaaccuduKalus peaki[uii: peaklyu
COoeMHEHUs, peakI[UM pa3/IoyKeHWs, peakI[Mu 3aMelleHusi, peakluu
oOMeHa, 3K30- M 3HJ0TepMUUECKUe peaKlUu, TeTrioBoi 3¢hdeKT peakiuu,
PO aToMa, 3JIEKTPOHHBLIM CJIOM aTroma, aTOMHasi OpOuTanb, paguycC
aToMa, XUMUUecKasi CBsi3b, TMOJISIPHAsi U HeMoJisipHasi KOBa/ieHTHasi CBsi3b,
WOHHasl CBsI3b, MOH, KaTHMOH, aHWOH, PAacTBOpP, MaccoBasi [I0Jis Bell[eCTBa
(mpolieHTHas1 KOHLIEHTpal1sl) B paCcTBOPE;

e WLUIIOCTPUPOBAaTh B3aUMOCBSI3b OCHOBHBIX XUMHWUECKUX TIOHATHUN U
TIPUMEHSITh 3TU MIOHSATUS MPY OMMCAHUU BeIeCTB U UX MpeBpallieHu;

e UCIIO/Ib30BaTb XWUMHUYECKYIH) CHMBOJIMKY [Ji1 COCTaB/ieHUs (HOpMy
BellleCTB ¥ YpaBHEHUI XUMUUECKHUX peakliui;

e OIpeje/sITh BaJleHTHOCTh aTOMOB 3/IEMEHTOB B OMHApHBIX COeJIUHEHUSIX,
CTelleHb ~ OKHC/IeHWs ~ 37IeMeHTOB B OWHApHBIX  COeAVHEHUsX,
TIPUHA/]IE)KHOCTb BeI[eCTB K OIpe/le/IEHHOMY KJacCy COeJHeHUM o
dbopmynaMm, BHJ XUMHUUYECKOW CBsI3M (KOBa/leHTHass M WOHHas) B
HeopraHWYeCcKHUX COeJMHeHUSIX;

e packpeiBaTh cmbica [lepuoguvueckoro 3akoHa [I. WM. MeHpesneesa:
JeMOHCTPUPOBaTh TIOHMMaHHe TIePUOANUeCKON 3aBUCUMOCTH CBOWCTB
XUMHUUECKUX 3JIEMEeHTOB OT WX mosoxkeHus B [lepuoauueckoii cucteme,
3aKOHOB COXpaHEeHHUsI MacChl Bell[eCTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YueHus1, 3aKOHa ABOTajipo;

e ONUCHIBATb U XapakTepu3oBaTb TabmuuHyto ¢Gopmy Ileproanueckoit
CUCTeMbl XMMHUYECKMX 3JIeMEeHTOB: pa3/iMyaTh TIOHATUS  «TJaBHast
noArpynma (A-rpynma)» u «mmobounas noarpyrma (b-rpymma)», mMasbie U
Oosbliiie TIEpUO/bI, COOTHOCHUTH 0OO0O03HaueHHs, KOTOpble WMEIOTCS B
Tabnuie «[lepuofuyeckas cucteMa XuUMHYecKux 3nemeHtoB [I. M.
MeHjienieeBa» C UWCJOBBIMM XapaKTePUCTUKAaMM CTPOEHUs] aTOMOB



XUMUUECKUX 37IeMeHTOB (COCTaB U 3apsiji sifipa, o0iijee UKC/o 3/1eKTPOHOB
Y pacrpe/eneHue Ux 10 3/IeKTPOHHBIM CJIOSIM);

K/lacCU(UIIMPOBaTh XUMUUYECKUe 3/IeMeHThbI, HeopraHudyeckue BelllecTBa,
XUMUYeCcKrde peakiuy (M0 YMCIY Y COCTaBY y4YacCTBYHOIIUX B peaklydu
BellleCTB, 10 TeryIoBoMY 3(pdeKTy);

XapaKTepu30BaTh (OMUCHIBaTh) OOIMe XUMHUUeCKWe CBOWCTBA BeIleCTB
pa3MUHbIX K/IaCCOB, MOATBEPXK/1asi OMMCaHue TIPpUMepaMu MOJIEKYISIPHbIX
ypaBHEHM COOTBETCTBYIOIUX XUMUUECKUX peakluii;

TIPOrHO3UPOBATh CBOMCTBA BEII[eCTB B 3aBUCHMMOCTU OT UX KaueCTBEHHOTO
COCTaBa, BO3MOKHOCTU TIPOTeKaHWsI XUMUUECKUX T[peBpallleHuii B
pa3UYHbIX YCIOBUSIX;

BBIUUC/IATb OTHOCUTEJIbHYI0 MOJIEKYJIIPHYI0O UM MOJISIPHYHO ~ MacChl
BeII[eCTB, MAaCCOBYIO [IOJIF0 XWUMHUECKOTO »3jieMeHTa 10 ¢opmyie
coeJJMHEeHMsI, MaCCOBYIO /IOJTIO Bell[eCTBa B PaCTBOpPe, TIPOBO/UTL PACUEThI
10 YpaBHEHHIO XUMUUYEeCKOU peakI[uy;

TIPUMEHSITh OCHOBHbBIE Ofepal[iy MbIC/IUTE/IbHON JiesiTe/TbHOCTU — aHaJu3
Y CUHTe3, CpaBHeHHe, 0000IIeHHe, CHCTeMaTU3al[{io, KIacCU(PHUKALHIO,
BbIsIBJIeHWE TIPUUMHHO-C/Ie/ICTBEHHBIX CBsI3el — /i1 W3y4yeHUsl CBOMNCTB
Bell[eCTB U XWMUUECKMX peakiui, ecTeCTBeHHO-HayuyHble MeTO/bI
Mo3HaHUS — HabsroZieHre, W3MepeHHe, MOJeTUPOBaHUe, YKCIIePUMEHT
(peanbHBIM U MBIC/IEHHBIN );

C/lefoBaTh ~ MpaBWaM  T0/Ib30BaHUSI ~ XUMUYeCKOW  MOCyJoM |
naboparopHbIM 000py/ZOBaHHEM, a TakKe TIpaBWiIaM oOpalleHus C
Bell[eCTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMA TI0 BBITIOJTHEHUIO
nabopaTopHbIX XUMUUECKHUX OIBITOB TIO0 TIOJNyUeHHWI0 W COOMpaHHIo
ra3oo0pasHbIX BellecTB (BOZOpOAa U KHMC/IOPOJa), TPUTOTOBJIEHHIO
pPacTBOPOB C OTpe/ie/IEHHOM MacCOBOM [lofiell paCTBOPEHHOI'O BellleCTBa,
MJIaHUPOBaTb U TMPOBOAUTH  XUMHUUECKHEe  JKCIIePUMEHThI 10
pAacIi03HaBaHHIO PACTBOPOB I1le/IoUel U KUCJIOT C TIOMOII[bI0 UHIUKAaTOPOB
(makmyc, deHodTaIerH, METUIOPAaHXK U JpyTHe).

K koHIly obyueHusi B 9 Kjiacce rpeiMeTHbIe pe3y/bTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkKaTh C(hOPMHUPOBAHHOCTh ¥ 00YUaIOIUXCsl YMEeHUA:

pacKpbiBaThb CMBIC/I OCHOBHBIX XUMHUYECKUX TOHSTHUH: XUMUUeCKUi
3/7IeMeHT, aTOM, MOJieKyJa, WOH, KaTWOH, aHWOH, IPOCTOe BeIleCcTBO,
C/IO’)KHOEe BeIleCTBO, Ba/IeHTHOCTb, 3JIEKTPOOTPULATe/TbHOCTb, CTelNeHb
OKHCJIeHUsI, XMMHUYeCKasi peaki[ys, XUMHUUecKasi CBsi3b, TeIlJIOBOH 3(dekT
peakiid, MO/b, MOJIAPHBIM  00BEM,  pacTBOpP,  3JEKTPOJIUTHI,
HEe3/IeKTPO/IUThI, 37eKTPOIUTUYEeCKass AUCCOLMALUs, peaki[id WOHHOTO
oOMeHa, KaTajqu3aTop, XUMHUYeCKOoe paBHOBecHe, oOpaTHMble U



HeoOpaTUMble peaki[uM, OKHC/IUTebHO-BOCCTAaHOBUTE/IbHbIE —peaKIUy,
OKHC/IUTe/Ib,  BOCCTAHOBUTE/b, OKHUCJIeHWe U  BOCCTaHOBJIEHUE,
a/yIoTponusi, aMmpoTepHOCTh, XMMHUUeCcKasi CBs3b (KOBa/IeHTHasl, MOHHasl,
MeTa//TMyecKasi), KpUCTa/UTMyecKasi pelnéTka, KOppO3usi MeTaJljioB,
CIJIaBbl, CKOPOCTb XWMHWYECKOW peakluW, TpefejbHO [AOIMyCcTUMast
koHUeHTpauus [1IK Bemjectsa;

W/UTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUUYECKUX TIOHATHNW U
TIPUMEHSITh 3TU TIOHATUS MPY OMMCAHUU BeIeCTB U UX MpeBpallieHu;
WCTI0/Ib30BaTh XUMHUYECKYI0 CUMBOJIUKY [Jii COCTaB/ieHHsT (PopMy
BellleCTB ¥ YpaBHEHUI XMMUUEeCKHUX peakliuii;

orpeJie/ISiTh BaleHTHOCTb U CTelleHb OKUC/IEHHsSI XUMUUeCKUX 37IeMeHTOB B
COeIMHEHUSIX pa3/IMYHOrO0 COCTaBa, MPUHA/IEXXHOCTb BeIecTB K
ornpeJeéHHOMY K/acCy COeJuWHeHWH Mo ¢opMmysam, BUJ XUMUUECKOU
CBs3M (KOBa/JleHTHasi, HWOHHAasl, MeTa/uyldueckas) B HeOpraHhuyecKux
Coe/IMHEHUsIX, 3apsi/i MOHa 0 XUMHUUYeCcKol (opMyse, XapakTep Cpebl B
BOJIHBIX PAaCTBOpax HEOpPraHWYeCKUX COeJMHEHWM, TUIl KPUCTa/UTMueCKou
PeLIETKY KOHKPETHOTO BeIlleCTBa;

packpbiBaTh CMmbICT Ilepuoguueckoro 3akoHa [I. WM. MenjeseeBa u
JIEMOHCTPUPOBaTh €ro TIOHMMaHue: OMUChIBaTh M XapaKTepr30BaTh
TabmmunHyto dopmy Ilepuoguueckoil CUCTeMbl XUMHUUYECKHUX 3IEMEHTOB:
pa3nuyaTh IIOHSATHS «TJaBHasi ToArpyrma (A-rpyrmia)» U «1o0odHast
noarpynna (b-rpynma)», Manbie U OosibliiMe TepUO/bl, COOTHOCHUTH
0003HaueHWs1, KOTOpble WMEIOTCSI B TIepUOAUYECKOM Tabsuie, C
UYMCJIOBBIMU ~ XapaKTepUCTUKAMM  CTPOEHUsI  aTOMOB  XUMMUECKHUX
3jieMeHTOB (COCTaB U 3apsj sifpa, oO0Ilee YWC/IO 3/IEKTPOHOB U
pacripefie/ieHMe UX TI0 37eKTPOHHBIM C/0sIM), OOBSCHATH 0OIHe
3aKOHOMEPHOCTU B U3MEeHEHHH CBONCTB 37IeMEHTOB U UX COe/[MHEeHUN B
Tripe/iesiax MaJibIX MepPUO/IOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS] UX
aTOMOB;

K/IaCCU(ULIMPOBaTh XMMHUUYECKUe 3/IeMEHThbI, HeOpraHu4yeckue BellecTBa,
XUMUUecKrde peakiiy (10 YUCIY U COCTaBy yYaCTBYHOIIUX B peakiyuu
Bell[eCTB, MO TeroBoMy 3(¢deKTy, Mo M3MeHeHUI0 CTereHell OKUC/IeHUs
XUMUYECKUX 3/IEMEHTOB);

XapaKTepu30BaTh (OMUCHIBAaTh) 00IHMe W creluduueckrue XUMUUYECKUe
CBOMCTBA TIPOCTBIX U CJIOXKHBIX BeIIeCTB, TIO/TBep)KJasi OICaHue
TpUMepaMu  MOJIEKYJISIDHBIX W WOHHBIX ypaBHEHHM COOTBETCTBYHOIIUX
XUMUYECKUX peakLni;

COCTaB/IATh yPaBHEHUSI 3JEKTPOJUTHYECKOM [UCCOLMAaLd  KUCJIOT,
111esioueit U CoJieid, MoTHbIe U COKPallléHHble YpaBHEHUs! peaKIii MOHHOTO



oOMeHa, ypaBHeHUs peakiui, TMOATBEP)KAAIIINX CyIleCTBOBaHHe
TeHeTUUYEeCKOM CBSI3U MEXKIy Bell[eCTBaMH Pa3/IMUHbIX K/1aCCOB;
PACKpbIBaTh CYIITHOCTb OKHC/JHUTE/IbHO-BOCCTAHOBUTE/BHBIX — peaKIui
TIOCPEeICTBOM COCTaBJIEHUS 3/IEKTPOHHOTO OasaHca 3TUX peakijuii;
TIPOrHO3UPOBAaTh CBOWCTBA BeIleCTB B 3aBUCHMOCTH OT HX CTPOEHUS,
BO3MOXXHOCTM TIPOTEKaHUsI XUMMWUECKUX TIpeBpalljeHuii B pa3/MuHbIX
YCJIOBHSIX;

BBIUMC/ISATh OTHOCUTE/NILHYIO MOJIEKY/IIPHYI0 ¥ MOJISIPHYIO  MacChl
BeII[eCTB, MAaCCOBYIO [IOJIF0 XMUMHUUECKOTO 3jieMeHTa 10 dopmyie
coeJJMHEeHUsI, MaCCOBYIO /IO/TIO Bell[eCTBa B PaCTBOPe, TIPOBO/UTL PAaCUEThI
T10 YpaBHEHUIO XUMHUUECKOW peaKIiu;

cobmofaTh  TpaBW/IAa  TI0JIb30BaHWS ~ XUMHWUYECKOW  TIOCyZioM U
nabopaTopHbIM 000py/0BaHMEM, a TakKe IIpaBUa OOpalleHusi C
BellleCTBAMU B COOTBETCTBUM C WHCTPYKLUSMU TIO BBITIOJTHEHUIO
nabopaToOpHbIX XWUMHWUECKHUX OITBITOB TIO IIOJNyUeHHI0O W COOMpaHHIO
ra3000pa3HbIX Bell[eCTB (aMMUaKa U yTJIeKHUCIOTo Ta3a);

TIPOBOAIUTL  Peaki[iH, T[IOATBep)KJalollie  KaueCTBeHHbI  COCTaB
pa3/IMUHBIX BeIeCTB: PACllO3HaBaTh OMBITHBIM MYyTEM XJIOpUA-, OpOMUA-,
woaua-, KapboHaT-, docdaT-, cUMMKaT-, Cyabdar-, THAPOKCHI-UOHBI,
KaTHOHbl aMMOHHUSI YU MOHBI W3yUYeHHBIX MeTa/l/IOB, MPHUCYTCTBYIOIINE B
BO/IHBIX PaCTBOpPaxX HEOPTaHUUYECKHX Bell[eCTB;

TIPUMEHSITb OCHOBHbIE OTlepaljii MbICUTETbHOU /1esTe/TbHOCTH — aHaIu3
U CHHTe3, CpaBHeHHe, 0000IjeHre, CHCTeMaTH3aluio0, BbISIBIEHHE
TIPUUMHHO-C/Ie/ICTBEHHBIX CBSI3ed — /11 M3yueHUs CBOWMCTB BeIl[eCTB U
XUMUUECKUX PpeaklUii, eCcTeCTBeHHO-HayuHble MeTOJbl TIO3HAaHUS —
Hab/to/ileHre, U3MepeHre, Mojle/TMpOBaHue, SKCIiepuMeHT (peasbHbl U
MBbICJ/IEHHBIM).



TEMATHUYECKOE IVNTAHUPOBAHUE

8 K/IACC
KosimuecTBO uacoB
No HanMeHoBaHuUe pa3fie/ioB U dnekTpoHHbIe (MG poBbIe)
KonTpo/ibHBIE IIpakTHyeckue
n/n TeM NMpPorpaMmabI Bcero o0pa3oBaTe/IbHbIE PecypChl
paboTbI paboThI
Pa3pgen 1. IlepBoHava/ibHbIe XUMHUYECKHE MIOHATHUSA
XuMHsT — BakHast 00/1aCThb
eCTeCTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/YNVIX660G
NpaKTUYeCKOM JiesiTeTbHOCTU
yesioBeKa
BeriectBa 1 XUMHUUeCKHE
1.2 B 15 1 https://m.edsoo.ru/ONNXR1VFEFO0
peakiuu
Wtoro no paspeny 20
Pa3pgen 2. BaxkHelue npejcTaBUTe/ M HEOPraHMUYeCKUX BellecTB
Bospgyx. Kucnopog. [Tousatue
2.1 Ay POA 6 https://m.edsoo.ru/D5BORTY 30
00 okcuzmax
Bopgopog. ITonstue o
2.2 8 1 https://m.edso0.ru/5D61JZ6PS
KHMCJIOTaX U COMSIX
Bopa. PactBoptl. ITonsitie 006
2.3 i P 5 1 1 https://m.edsoo.ru/M1315KJBM
OCHOBaHMSIX
OCHOBHBIe K/1acChl
2.4 . 11 1 1 https://m.edsoo.ru/O0T5AS5MOWT
HeopraHu4YecKux coeMHeHUM
Wtoro no paspeny 30

Pa3nen 3. Hepl/IOﬂl/l‘IECKI/lﬁ 3dKOH " HepnonnquKaﬂ CHUCTeéMad XMMHUYECKHX 3/IeMEHTOB H n. MEHI[EJIEEBH. CTPOEHI/IE dTOMOB.
Xumnueckas cBsizb. OKHC/IUTE/TbHO-BOCCTAHOBUTE/IbLHbIE Pe€aKIumn




[Teproanrueckui 3aKOH U
ITepuoanueckas cucrema

3.1 XUMHYeCKUX 371eMeHTOB /1. M. 7 https://m.edsoo.ru/TCBJBVWFZ
MenpeneeBa. CTpoeHue
aToma
Xumunyeckas CBs3b.
3.2 OxkucnuTensHO- 8 https://m.edsoo.ru/F6AOA8DPF
BOCCTaHOBUTEJIbHbIE peaKLiy
Nroro nio pa3geny 15 https://m.edsoo.ru/LRYWBJPES
Pe3epBHoe Bpems 3 https://m.edsoo.r/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOI'PAMME




9 KJ/TACC

KoiunuyecTBo yacoB
HaunmMeHoBaHMe pa3/ie/ioB U TeM JieKTpoHHbIe (1{u¢poBbIe)
Ne n/nn KonTtposibubie | IIpakTHuecku
NMporpamMMsbI Bcero oOpa3oBare/bHbIE PeCypChl
padoThI e padoTbI
Pa3pen 1. BemjectBo U XuMHU4YeCKHe peakiiuu
[ToBTOpEHUe U yriybeHre 3HaHUH
1.1 P yry 5 1 https://m.edsoo.rt/EQETUT35Z
OCHOBHBIX pa3/e/ioB Kypca 8 kacca
OCHOBHBIE 3aKOHOMEPHOCTH XMMUUECKUX
1.2 . 4 https://m.edsoo.rt/AFNALWG7U
peakiuu
ONeKTPO/IMTAYEeCKas JUCCOLALUSL.
1.3 P A nHal 8 1 1 https://m.edsoo.rt/KODUR50VV
XVMHUUeCKre peakijui B paCTBOpax
Wroro nio pasgeny 17
Pa3pgen 2. HemeTa/lyibl U UX COeAUHEHHUS
OO0111ast XxapaKTepUCTHKa XUMUUECKUX
2.1 n b P 4 1 https://m.edsoo.ru/ZTN1F7001
sriemeHTOB VIIA-rpymrsl. I'asoreHsl
OO6111ast xapaKTeprUCTUKa XUMUUECKUX
2.2 snemeHTOB VIA-rpymmbl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
Coe/IMHeHUs
OO011jas1 XapaKTepUCTUKA XUMHUYECKUX
2.3 s7ieMeHTOB VA-rpynmnsl. A30T, (hocdop u 7 1 https://m.edsoo.rt/VOXDOUX2S
WX COeJIJMHEeHUsI
OO0r11ast XapaKTepUCTUKA XMMUYECKHX
24 s71eMeHTOB [VA-rpymsl. Yriaepoz u 8 1 2 https://m.edsoo.ru/JPJ200VJIX
KPEeMHUU U UX COeIMHEeHUSsI
Wtoro no paspeny 25




Pa3pgen 3. MeTanabl 4 X COeJMHEHUS

3.1 OO01ve CBOICTBA MeTaslJIOB 4 https://m.edsoo.ru/GHV2L.6NJ8
3.2 BakHellllvie MeTasl/bl U UX COeIMHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Wtoro no pa3peny 20
Pa3pgen 4. Xumus 4 okpyxawujas cpeja
4.1 Belecrsa i Marephars B usHi 3 https://m.edsoo.ru/TENBWEF7Y
yesioBeKa
Wtoro no paspeny 3
Pe3sepBHOe Bpems 3 https://m.edsoo.ru/FY5RY75R9
OBHIEE KO/IMYECTBO YACOB I10 68

I[TPOI'PAMME




IIOYPOYHOE IVIAHNPOBAHUE

8 K/TACC
N KoimuyecTrBo yacoB 3
0 ara JIEKTPOHHBIe [(pOBbIe
Tema ypoka A P ungp
n/n Bcero KoHTpO/IbHEI IIpakTHYecKHe | y3yyenus | oOpa3oBaTeIbHbIE PeCYpPChI
e paboThI padoThI
[TpeameT xumuu. Posb xumum B 1.09-
1 pedt 1 https://m.edsoo.ru/L62DS2CZR
JKW3HU uesioBeka. Tesla U BellecTsa 4.09
[TonsiTve 0 MeTOJax MO3HAHUSA B 1.09-
2 A 1 https://m.edsoo.ru/9ZJAEW050
XUMUHN 4.09
[TpakTrueckasi pabora Ne 1
[TpaBuna pabotsl B 1abopaTopuu U 7.09-
3 «paBuiap patop 1 https://m.edso0.rw/LSEW4353D
TIPUEMBI 0OpaIIeHHs C 11.09
nabopaTopHbIM 0060pyI0BaHUEM»
Yuctele BeljecTBa U cMecr. CriocoObl 7.09-
4 . 1 https://m.edsoo.ru/6TME21FW8
pa3jeneHusi cmecei 11.09
[MpakTryeckast pabora Ne 2 14.09
5 «Pa3zenenue cmeceit (Ha mpumepe 1 11 ' 09 https://m.edsoo.ru/K3LS5MCRY
OUMCTKY MIOBAPEHHOMW COJIN)» '
14.09-
6 ATOMBI ¥ MOJIEKY/IbI 1 11.09 https://m.edsoo.ru/BLS04WTB8
XYMHUUeCKHe 3/IeMeHThI. 3HaK1 21.09-
7 1 https://m.edsoo.ru/AH3D4DNAX
(CMMBOJIbI) XUMHUYECKUX 3/IEMEHTOB 25.09
21.09-
8 IIpocThle U C0XKHBIE BellecTBa 1 25.09 https://m.edsoo.ru/DXJBSTJ95
28.09-
9 ATOMHO-MOJIEKYJIIPHOE yYeHue 1 https://m.edsoo.rt/1IMOBJ3QZ5

2.10




3aKOH MOCTOSTHCTBA COCTaBa

BelllecTB. XuUMHUueckas hopmyJia. 28.09-

10 Ul bopmy https://m.edsoo.ru/IMC496FX6
Ba/leHTHOCTL aTOMOB XUMUUYECKUX 2.10
3JIeMEeHTOB
OTHOCUTe/IbHAsA aTOMHas Macca. 510

11 OTHOCHUTe/IbHAsA MOJIEKYJIpHAs 9' 10 https://m.edsoo.ru/PIZPCIMDX
macca '
MaccoBag 10/11 XUMUYeCKOro 5.10-

12 A https://m.edsoo.ru/GHV58QMVE
3/IeMeHTa B COeJUHEeHUN 9.10
KomnuectBo BerjectBa. MoJib. 12.10-

13 https://m.edsoo.ru/368UNL5Y?2
MosipHast Macca 16.10
dusnueckKre 1 XUMHUUECKHe SBICHUA. 12.10-

14 https://m.edsoo.ru/YZM8S6ATH
XuMHyecKasi peakiiys 16.10
[Tpu3HaKU U YCIIOBUSA TIPOTEKAHUA 19.10-

15 P y . P https://m.edsoo.ru/N6DVNJKQ5
XMUMHUECKUX PeaKIiuii 23.10
3aKOH COXpaHeHHs MacChI BeIleCTB. 19.10-

16 P U—I https://m.edsoo.ru/M8DS4IHVM
XHUMHUYeCKHe YPaBHEeHUs 23.10
BrruncieHus KoIMuecTBa, MacChl 911

17 BEIL[eCTBA M0 YPaBHEHUSIM 1'3 11 https://m.edsoo.ri/LUY9U3EQE
XUMUUECKUX peaKIii '
Krnaccudukaiys XuMruuecKux 911

18 peakiLui (coeiMHeHUs], pa3/I0KeHusl, 1'3 11 https://m.edsoo.ru/[.4807LAGB
3aMelrieHys1, ob6MeHa) '
M. B. JIOMOHOCOB — YUéHbIii- 16.11

19 sHIMKIoNeAucT. O6061IeHe U 5 0' 11 https://m.edsoo.ru/PIWARH3AB
CHUCTeMaTH3aLMs 3HaHUM '
KouTtponsHas pabora Nel mo Teme 16.11-

20 P P https://m.edsoo.ru/ON62SNERU
«BeriecTBa 1 XUMHUUeCKHe peakLyn» 20.11




Bosgyx — cmech rasos. Cocras

23.11-
21 Bo3ayxa. Kucinopog — anemeHT u 27 11 https://m.edsoo.ru/XONONRN1P
ripoctoe BeljectBo. O30H '
dusmyeckre U XMMUUeCKHe CBOMCTBa 2311
22 KUC/I0po/a (peakiuy OKUCIeHus, 27' 11 https://m.edsoo.ru/FBS1JRKMB
ropenue). [TousaTue 06 okcUzax '
Crioco6rI rosTyueHUst KUCIOPO/ia B 30.11
23 71ab0paTOpUX ¥ TIPOMBIIIITIEHHOCTH. 4 1 5 https://m.edsoo.ru/VJWB6A2RD
T[IprMeHeHKe KHUCIOpo/a '
TennoBoi ekt XuMUUecKoi
ea , 10 eo 30.11-
24 PEAKLHH, TORATH https://m.edsoo.ru/PNMKJZHKX
TEePMOXUMHUECKOM YPaBHEHUH, 9K30- 4.12
Y 9H/IOTEPMUYECKUX PeaKLUsiX
TormBo (He Tk, yroab U MeTaH). 719
25 3arpsi3HeHHe BO3/yxa, CTIOCOOBI ero 1'1 12 https://m.edsoo.ru/USNY5UUW?2
Tipe/|0TBpalLleHUst '
[MpakTrueckast pabota Ne 3 1o Teme 712
26 «[TonyueHue u cobrpanue 1'1 12 https://m.edsoo.ru/5516UHX3R
KUCJIOPO/ia, U3yUeHUe ero CBOMCTB» '
Bogopog, — s/1eMeHT U ripocToe 14.12-
27 AOPOA P https://m.edsoo.rt/WD392ACWB
BewlecTBo. HaxoxxeHue B mprupoge 18.12
dusnueckre U XMMHAUYeCKUe CBOUCTBA 14.12-
28 https://m.edsoo.ru/0SZ28459R
BoJi0pozia. [IpriMeHeHHe BOOPO/ia 18.12
21.12-
29 [ToHdaTHE O KHCJ/IOTaX U COMSIX 25 12 https://m.edsoo.rt/TMWNIVC43
CriocobbI rosryueHHst BOIOPO/ia B 21.12-
30 y AOPOA https://m.edsoo.ru/C9TO9UCIP
naboparopuu 25.12




[MpakTrueckast pabota Ne 4 1o Teme

28.12-
31 «[TonmyueHue u cobrpaHue BoJOPO/a, 30.12 https://m.eds00.ru/SS3WA X33K
M3ydeHue ero CBOMCTB» '
MornsipHblii 06bEM ra3oB. 3aKOH 28.12-
32 https://m.edsoo.ru/M3KSO1QDQ
ABorajzipo 30.12
BrrurciieHnst 00b€Ma, KoMuecTBa 11.01
33 BelllecTBa rasa 1o ero u3BeCTHOMY 1 5' 01 https://m.edsoo.r/MXGOY304M
KOJINYeCTBY BeIlleCTBa WK 00bEMY '
BrruncieHus 00bEMOB ra30B 110 11.01
34 YPaBHEHHIO PeaKIMKi Ha OCHOBE 1 5' 01 https://m.eds00.ru/9TQ8AXABY
3aKOHA 00BEMHBIX OTHOILIEHHH I'a30B ’
dusnueckre U XUMHUUYECKHe CBOMCTBA 18.01-
35 https://m.edsoo.ru/7ZAOGFZK4R
BO/IbI 22.01
CocraB ocHoBaHui. IToHsTHe 00 18.01-
36 https://m.edsoo.ru/IXB2W6IVL
VIHMKaTOpax 22.01
Boga kak pactBopuTeib.
HacpieHHbIe 1 HeHaChIIeHHbIe 25.01-
37 HI o https://m.edsoo.ru/MKHXPOFH4
pacTBopbl. MaccoBast Jo/isl BelecTa 29.01
B pacTBOpe
[TpakTrueckasi pabota Ne 5 110 Teme
IIpuroroBieHre pacTBOPOB C 25.01-
38 «P . . P VP . https://m.edsoo.ru/WXUKPAUOA
orpe/ie/IéHHON MacCOBOM /10/1ei 29.01
pacTBOPEHHOIO BellecTBa»
KonTtpossHasg pabora Ne2 1o Teme 1.02-
39 HTPOJIbHAA pabotTa fes 110 TeM https://m.edsoo.r/JM7935DRY
«Kucnopoa. Bogopoa. Boza» 5.02
OKcupabl: cocTaB, Kaccudukalys, 1.02-
40 A uicay https://m.edsoo.ru/STFSJINAY
HOMeHK/IaTypa 5.02




[TonyueHue u XuMUUeCKHe CBOMCTBA

8.02-

41 KHUCJIOTHBIX, OCHOBHBIX U 11.02 https://m.edsoo.ru/8JAZ9YWS2
aM(bOTepHBIX OKCU/IOB '
OcHoBaHMs: COCTaB, K1acCU(UKaIys, 8.02-

42 uicay https://m.edsoo.ru/5U397HUSC
HOMeHKJ/IaTypa 11.02
ITonyuenue €CKHe CBOMCTBa 15.02-

43 JIYHEHAE | XHMUACCKAE CBOUCTE >0 https://m.eds00.r/GDIA28ROE
OCHOBaHUM 19.02
KucnoTsl: cocTaB, Kiaccudukalys, 15.02-

44 uan https://m.edsoo.ru/Q6U4WEBK?7
HOMeHK/IaTypa 19.02
ITonyueHne U XUMHUeCKHe CBOMCTBA 24.02-

45 y https://m.edsoo.ru/Z2GCRN45W
KUCJIOT 26.02
Conu (cpefHue): HOMEHK/IaTypa, 24.02

46 CIOCOObBI TIOTyYeHHUsT, XAMUUECKHEe 9 6. 02 https://m.edsoo.ru/JSNUIM9TJ
CBOICTBa .
[MpakTrueckas pabota Ne 6. Perenue
9KCIepUMEeHTA/IBHBIX 33/1a4 I10 TeEMe 1.03-

47 P A https://m.edsoo.ru/58D13JF7V
«OCHOBHBIE K/1aCChl HEOPraHUYECKUX 5.03
coeIMHeHU»
'eHeTHyeckasi CBSI3b MEXAY 1.03

48 K/IaCCaMH HeOpraHuyeCKUx 5' 03 https://m.edsoo.ru/YDS6ZRE31
coeMHeHuiH '
O0600111eH1e ¥ CHCTeMaTH3al[s 9.03-

49 LH H https://m.edsoo.ru/S7TBUOEEYN
3HaHUH 12.03
KontponbHast paborta Ne3 1o Teme 9.03

50 "OCHOBHBI€ KJIaCChl HEOPraHNYeCKUX 1'2 03 https://m.edsoo.ru/AFA7IDULD
coeTMHeHUH" '

15.03-

51 [lepBbie MOMBITKY K/IaCCU(HKALIUHI https://m.edsoo.ru/COV3CC214

XUMHUUECKUX 3JIeMeHTOB. IToHsTHe 0 19.03




rpyIrmax CXOAHBbIX 3/IEMEHTOB

[TeproanueCcKuii 3aK0H 1

[Tepuoaunueckas cuctema 15.03-
52 PHOAMHECKAT CHCTEM https://m.edsoo.ru/X9F1NR3U8
XUMHYeCKUX 31emeHToB /1. 1. 19.03
MenpeneeBa
53 TeDHOLLL FDOVIILL HOAFDVIIILL 22.03- https://m.edsoo.ru/
€pUO/bL, IPYIIIIBL, IIOATPY. 26.03 NQMWWIJRXN
Ctpoenuie aToMoB. COCTaB aTOMHBIX 22.03-
54 https://m.edsoo.rt/IMUDOMRSH
spep. M30TorsI 26.03
CrpoeHue 3/1IeKTPOHHBIX 000/10UeK £ 04
55 aTOMOB 371eMeHTOB [lepuogrueckoit 9' 04 https://m.edsoo.ru/T95YNV8B2
cucremsl [1. 1. Mengeneesa ’
XapakTeprucTHKa XUMUUeCKOro
5.04-
56 DTIEMEHTA 1O erf) TOTIOEHIO B https://m.edsoo.ru/YTP0O4OMDX
[Tepuopnueckou cucreme [. Y. 9.04
MeHpeneeBa
3HaueHue [leproanueckoro 3akoHa
3 .. 12.04-
57 /LA pASBHTHA HAYKH H HpUaKTHKH A https://m.edsoo.ru/SZD8XEQQP
. MenjieneeB — y4éHbIH, Nefaror 1 16.04
rpaXklaHuH
PesepBHbiii ypok. Obo61eHve 1 12.04
58 CHCTeMaTU3al[us 3SHAHWH / 1 6' 04 https://m.edsoo.ri/ZCQTRPO8Y
Bcepoccuiickast ipoBepouHasi paboTa ’
KonTponbHast paboTa Ne4 110 Teme
Crpoenue atoma. X ecka 19.04-
59 «-TPOBHHE aTOM . vMHHEECRAA https://m.edsoo.ru/FTIZFO9WE
CBsA3b» / Bcepoccuiickas 23.04
npoBepouHasi paboTta
60 D/1eKTPOOTPHULIATETbHOCTH aTOMOB 19.04- https://m.edsoo.ru/HZA110ED8




XUMHNYeCKHX 3/IEMEHTOB

23.04

61 MonHasa xuMmnueckast CBA3b 1 gggi https://m.edsoo.ru/3SY1RJKVI
KoBaneHTHas nonsipHas XuMuueckas 26.04-

62 1 https://m.edsoo.ru/EOL3MT2AE
CBSI3b 30.04
K 05-

63 OBAJICHTHAA HEO/ApHAs 1 4.05 https://m.edso0.ru/9Y VR3FUXI
XMMUUeCKasi CBSI3b 7.05

4.05-

64 CrTerieHb OKHC/IEHUSA 1 7 05 https://m.edsoo.rt/RA6CVXM6E6
OKUC/IUTEeTHLHO-BOCCTAHOBUTE/TLHEIE 10.05-

65 1 https://m.edsoo.ru/ZXNCA7DOZ
peakLuu 14.05

10.05-

66 OKUC/IUTEe/IU U BOCCTAHOBUTEIU 1 14.05 https://m.edsoo.ru/QPS46Z5PU
Pe3epBHbIi ypok. O6061IEHNE 1
cUCTeMaTH3alusl 3HaHUM T10 Teme 17.05-

67 1 https://m.edsoo.ru/4RH7M35NF
«Ctpoenue aTomMa. X¥MHUECKast 21-05
CBA3b»
Pe3se 1 ypok. O0ob1eHue 17.05-

68 PBHBI YPOK ‘I:L[ et 1 https://m.edsoo.ru/7DNRBZ948
crcTeMaTU3aLys SHAHWHA 21-05
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9 KJ/TACC

Ko/muecTBO yacoB Jarta
Ne OnexkTpoHHbIe I{U(pOBbIE
Tema ypoka KonTposibHbie | IlpakTHueckue | H3y4Y€HH
n/n Bcero oOpa3oBaTe/bHbIE PeCypChl
padoThI pPadoThI A
[Teproanueckuii 3aK0OH.
[Teprioguueckast cucrema 1.09-
1 1 https://m.edsoo.rut/ECRKA90AY
XUMHUYECKUX 371eMeHToB 1. 1. 4.09
MenpeneeBa
3aKOHOMEPHOCTH B U3MEHEHUU 1.09
2 CBOMCTB XUMHUECKUX 3JIEMEHTOB 1 4' 09 https://m.edsoo.ru/GNJPEROFB
TIepBbIX TPEX TIEPHO/IOB '
Knaccudukanus u 709
3 HOMEHK/IaTypa HeOpraHu4uecKux 1 1'1 09 https://m.edsoo.rt/WTO1WRA2Q
BeIL|eCTB '
Buzibl XuM14eckou CBSI3U U TUTIbI 7.09-
4 A ) 1 https://m.edsoo.ru/UI4Y5CFRV
KPUCTA/I/TMUECKUX PeIIETOK 11.09
KonTtposnrHas pabora Nel 1o
TeMe «IloBTOpEHue u 14.09-
5 ¢ P N 1 1 https://m.edsoo.ru/J4X8ZN212
yriy0G/ieHye 3HAH|H OCHOBHBIX 11.09
pa3zesioB Kypca 8 Kiacca»
Krnaccudukaiys Xumuueckux 14.09
6 peaKiyii Mo pa3IMuHbIM 1 11 ' 09 https://m.edsoo.ru/X8XAE7E2]
TIpU3HAaKaM '
ITonsiTue 0 ckopoCcTn
XUMUUecKou peakuyu. [TonsaTre 21.09-
7 pearty 1 https://m.edsoo0.r/6VLXCYY7N
0 TOMOT€HHLIX U FeTepOreHHbIX 25.09

peakxiusix




IToHaTHe 0 XUMHUUECKOM
paBHOBecUU. PaKTOPBI,

BJIMSIFOIIME Ha CKOPOCTh 21.09-
8 5 . P https://m.edsoo.rt/HAFH7NZNM
XUMHUYEeCKO! peakLy U 25.09
T0JI0’KeHHe XUMUUeCKOTO
paBHOBeCHUs
OKuC/IMTeIbHO- 28.09-
9 https://m.edsoo.1ru/648V11026
BOCCTAHOBUTEJIbHBIE PeaKI[UH 2.10
Teopust 3/1eKTPOTUTUUECKOU 28.09
10 puccoumaryi. CubHble U 5 1 0 https://m.edsoo.ru/2KCYCLZ16
cnabble 37eKTPOHTEI '
. 5.10-
11 VoHHbIe ypaBHeHUs peakLjuil 9.10 https://m.edsoo.ru/VN2SBON1R
XuMuryeckKue CBOKMCTBA KUC/IOT U
OCHOBaHUH B CBeTe
. 5.10-
12 Tipe/iCTaBIeHU 00 910 https://m.edsoo.ru/8HH81YVXI
3/1eKTPOTUTHYECKOi '
JMccoLaluu
XrMHUUeCcKre CBOMCTBA CoJiel B
CBeTe MpeZicTaB/ieHui 00 12.10-
13 PeA . https://m.edsoo.rt/ETD5QTS4G
5JIEKTPOIUTHUECKOI 16.10
JMCcoLaluu
. 12.10-
14 [TousaTue o ruzponuse coneu 16.10 https://m.edsoo.ru/9JFRAVESW
OG6o011ieHMEe ¥ CUCTeMaTH3al st 19.10-
15 Hj i https://m.edsoo.rv/FEEIZRMBG
3HaHUM 23.10
o1. 19.10-
16 Mpaxieckas pabora Ne 1 23.10 https://m.edsoo.ru/7VXTFHIT4

«PelieHue 3KCIMEPUMEHTAJ/IbHBIX




3aau»

KonTponbHas pabota Ne2 1o

TeMe «DJIeKTPOIUTUUeCKast 9.11-

17 https://m.edsoo.ru/9RKLZDNUX
auccoumanysa. Xumuyeckue 13.11
peakijuu B pacTBOpax»
OO011jas1 XapaKTepUCTHKA 911

18 rajloreHoB. X¥MHUUeCKH1e 1'3 11 https://m.edsoo.rut/NNYKYZF12
CBOIiCTBa Ha TIPUMepe XJIopa '
Xnopoogopog. CosnsiHast 16.11

19 KUC/I0Ta, XUMUUYECKHe CBOIMCTBA, 5 O. 11 https://m.edsoo.rt/CWVSHCD2M
To/Ty4eHre, IPUMeHeHHe '
[MTpakTrueckas pabota Ne 2 1o 16.11

20 Teme «[ToyueHue comnstHOM ) O. 11 https://m.edsoo.rt/PVEXIYWEG
KHMCJIOTBI, U3yUeHKe eé CBOMCTB» '
BbrunciieHus o ypaBHeHUSIM 23.11

21 XUMHYECKUX pPeakLii, eC/iu OJUH 27' 11 https://m.edsoo.ru/4BISHO70F
13 peareHToB JlaH B U30bITKe '
OO6rm1ast xapaKTepuCTHKA 23.11-

22 5 P P https://m.edsoo.rut/VMWKERSEP
371eMeHTOB VIA-rpynribl 27.11
AnnotponHbie MoAUMUKALIMU
cepbl. HaxoxaeHue cepbl U eé 30.11-

23 P \?K'q P https://m.edsoo.ru/CX10EU8PO
COeIMHeHUU B PUPOJe. 4.12
XrMHUUeCKre CBOUCTBA CepPbl
CepoBogopos, CTpoeHme, 30.11

24 bu3nyeckre U XUMHUeCKHe 4 1'2 https://m.edsoo.ru/ECGX2B40W
CBOIiCTBA '

. 7.12-
25 OKCuapt cepel. CepHas KHCToTa, 1112 https://m.edsoo.ru/ULRFLCHH1

(1)H3I/I‘-IGCKI/IE U XuMH4dyeCckKue




CBOMCTBA, IPUMEHeHVe

XuMuyeckue peaklvy, jiexailye
B OCHOBeE TIPOMBILLLJIEHHOT'O

criocoba mosTyueHurs: CepHOU 7.12-

26 https://m.edsoo.ru/H7FT3NON4
KHCJIOTBI. XUMHUECKOoe 11.12
3arpsi3HeHue OKpyKarolen
CpeJibl COeJUHEHUSIMU Cepbl
BbiunciieHre MacCOBOM 10U 14.12-

27 https://m.edsoo.ru/HSJE186WN
BBIXO/Ia MPO/JYKTa peakiiuu 18.12
OO011jas1 XapaKTepPUCTHKA
371eMeHTOB V A-rpyrirel. A30T, 14.19-

28 pacripocTpaHeHue B Mpupo/ie, 1 8: 12 https://m.edsoo.rt/WAHRMB976
¢bu3nueckre U XuMHU4ecKue
CBOICTBA
AMMuak, ero ¢pusnueckre u 21.12-

29 XUMUYECKHUe CBOICTBA, 5 5: 12 https://m.edsoo.ru/HZAYESF13
MoJlyuyeHre U MpUMeHeHue
[MpakTrueckast pabota Ne 3 o 21.12-

30 TeMe «IlosyueHne ammuaxka, 5 5: 12 https://m.edsoo.ru/JORP64IE]
H3yueHue ero CBOMCTB»
A30THas KUCJIOTa, eé

31 bu3nueckre U XuMHU4ecKue [23315- https://m.edsoo.ru/U2DYEDMYE
CBOMCTBa
Wcnonb3oBaHre HUTPATOB U
COJiIe aMMOHUS B KaueCTBe 28.12-

32 MMHepasbHBIX y00peHui. 30.12 https://m.edsoo.ru/SHBKCIQCB

XUmuryeckoe 3arpsisHeHue
OKpYKarolller cpefibl




coeqrHeHHsAMU a30Ta

docdop. Okcug pochopa (V) u

33 occpoprast Kncrora, T psim.edsoo.rwGDQISO3WP
(u3HUeCKHe ¥ XUMUUECKHe 15.01
CBOMCTBA, TIOJIyYeHue
Ncnons3oBanue docdatos B
34 ratectse IY,IHHepam)HHX 11.01- https://m.edsoo.ru/UAZ3HU65V
yno6peHuit. 3arpsasHeHue 15.01
MIPUPO/IHOM cpefibl hocdaTamu
Yrnepog, pacipocTpaHeHue B 18.01-
35 npupoze, hbusnuecKye u 29 01 https://m.edsoo.rt/DWOM6SUUL
XUMUUEeCKre CBOMCTBA
Okcu/ipl yraepoja, ux
¢dusnyeckre U XUMUUYECKHe 18.01-
36 CBOMCTBA. JKOJIOTUYECKUEe 22.01 https://m.edsoo0.rt/OXQAPGNCF
nipobJieMbl, CBsI3aHHBIE C
okcuzoMm yriepoaa (IV)
" 25.01-
37 YrosibHas KUC/I0Ta U eé Cou 29.01 https://m.edsoo.rt/OHQHDGIPA
[MpakTrueckast pabota Ne 4 o
38 Teme "Llonyuerue yriekuciioro 25.01- https://m.edsoo.ru/G2HZXQGC8
rasa. KauectseHHas peakijus Ha 29.01
KapOoHaT-MoH"
[TepBOHauanbHBIE TTIOHATHS 00 1.00-
39 OpraHUYeCKUX BeIllecTBaX Kak 0 5: 02 https://m.eds00.ru/30TIZ109Z
COeJMHeHUsX yriaepoja
. 1.02-
40 Kpemuuii 1 ero coeiHeHNst https://m.edsoo.ru/75JXNHOI8

5.02




[MTpakTrueckas pabota Ne 5.

PerieHue sKCriepuMeHTaIbHbIX 8.02-

41 P . https://m.edso0o0.rt/O7E8DOD7Z
3a71a4 110 TeMe «BakHeime 11.02
HeMeTaJl/Tbl ¥ UX COe/TUHeHUS»
KonTtposnrHast pabora Ne3 1o 8.02

42 TeMe «BakHelllI1e HeMeTasl/Tbl U 1'1 02 https://m.edsoo.ru/S85J9UGH3
MX COeJUHEHUS» '
OO011jas1 XapaKTepUCTHKA
XUMHUYECKUX 37IeMeHTOB —
MeTa/l/IoB. MeTaslyinueckast CBsi3b 15.02-

43 https://m.edsoo0.ri/XK1GYPCO1
Y MeTaJuThuecKast 19.02
KPUCTA/UIMYeCKast peréTka.
du3nuecKre CBOMCTBA METalJIOB
XyUMUUecKre CBOMCTBa 15.02

44 MeTas/IoB. DJIEKTPOXUMHUUECKU 1 9' 02 https://m.edsoo.ru/Z7YRNPAEW
pSiZl HaMpsKeHU MeTaslsioB '
OO611re crocobbl MoTyYeHUs
MeTasioB. CriiaBel. BeruncneHus 24.02

45 0 YpaBHEHUSIM XUMHAUECKUX 5 6. 02 https://m.edso00.ru/G54GDQI2D
peaxIuii, ec/ii OJUH U3 '
peareHTOB COZIEP)KUT TIpUMecH

24.02-
46 ITonsTHE O KOPPO3UU METa/lIOB 26.02 https://m.edsoo.ru/4FIGDOWOW
1.03-

47 [IlesouHbIe MeTasIbL 503 https://m.edsoo.ru/X1B4BPUW?2
OKcUAbI ¥ TUIPOKCU/bI HATPUS U 1.03-

48 https://m.edsoo.ru/Q4DX0G3U9
Kasus 5.03




[IlenouHO3eMe/IbHBIE MeTaslIbl —

9.03-

49 . . https://m.edsoo.rt/REOCDY0K6
Ka/bI[U U MarHUM 12.03
Baxneriive coeriHe 9.03-
50 HentH Al https://m.edsoo.ru/CJR96CMZA
KaJIbLIUs 12.03
006006 15.03-
51 © LHeHHe 1 cacreManEans 2.03 https://m.edsoo0.ru/O5PXGGI1BE
3HaHUM 19.03
JKécTKOCTh BOJIBI U CTIOCOOBI eé 15.03-
52 https://m.edsoo.ru/WFMBFTTTP
yCTpaHeHUst 19.03
[MTpakTrueckas pabota Ne 6 o 2203
53 TeMe "JKECTKOCTb BOABI U 5 6' 03 https://m.edsoo.rt/NF1ROKB8J
MeTO/Ibl eé yCTpaHeHUs " '
. 22.03-
54 AntoMyuHUN 26.03 https://m.eds00.ru/9ZJ8RDI1TV
AmdoTepHble CBOKCTBA OKCUA 5.04-
55 MoTepHbIe CBOHCTBA OKCHAA 1 https://m.edsoo.ru/NISKIIOJ5
TUIpOKCHUIa 9.04
5.04-
56 Keneso 9.04 https://m.edsoo.ru/F20NJR5SR
57 OKCHALL, TAPOKCHAB! U COTH 12.04- https://m.edsoo.ru/1RTUBLAMP
xxene3sa (II) u xxenesa (I1I) 16.04
0606 12.04-
58 © HjeHHe 1 CneTeMaTIsanyA https://m.edsoo.ru/NAON6HGKZ
3HAaHUHU 16.04
[MTpakTrueckast pabota Ne 7.
P 19.04-
59 CLIEHHE JRCTED HMeHTimLHHX https://m.edsoo.rt/ZN7GOQSMX
3a/lay 1o TeMe «BakHeiMe 23.04
MeTaJl/ibl ¥ UX COeTUHEHUS»
BbruricieHus o ypaBHeHUsIM 19.04-
60 XUMHYECKUX PeaKL|id, eC/Td OJJUH 23' 04 https://m.edsoo.rt/AYD2HESLY

13 PeareHToB JIaH B U30bITKE WU




COJIeP>KUT TIPUMeCH.
Brruvcienusi MaccoBoi 10/d
BBIXO/Ia MPOJyKTa peaklyin

006006 .04-

61 © HjEHHe 1 cucTemaTsatua 1 26.04 https://m.edsoo0.ru/B8T9VTKOP
3HaHUM 30.04
KonTponbHast pabota Ned 1o 26.04

62 TeMe «BakHellrie MeTasIbl U 1 3 O. 04 https://m.edsoo0.ru/703C804GN
UX COeJUHEHUs» '
B 05-

63 erecrsa i l\i[,aTePHaHH 8 1 4.05 https://m.edsoo.ru/OFI32JMT0
TIOBCEeIHEBHOM »KU3HU UeioBeKa 7.05
X 05-

64 HMHqECKer3anHBHeHHe 1 4.05 https://m.edsoo.ru/SANGYEYQI
OKpY>KarolLlel cpeibl 7.05
P 10.05-

65 071> XHMIH B PELeHHH 1 0.05 https://m.edsoo.ru/18Q203Y28
5KOJIOTUYECKUX TIPo0/ieM 14.05
P 7 . 0606 10.05-

66 €3€PBHbIN YPOK © \L,u eHne n 1 0.05 https://m.edsoo.ru/DT1BAS5U4
CUCTeMaTH3aLus 3HaHUM 14.05
P i . 0606 .05-

67 G3€PBHBIM YPOK © EHEHHe 1 1 17.05 https://m.eds0o0.ru/P52TIZNXV
CcrUCTeMaTH3al[ys 3HaHUM 21-05
P 7 . 0606 .05-

68 €3€PBHbI YPOK © f‘-l eame 1 17.05 https://m.edsoo0.ru/TMK36TIZG
CcrCTeMaTH3al[ysl 3HaHUM 21-05
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ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IbTATAM OCBOEHMUSA

OCHOBHOU

OBPA30BATEJ/IbHOH ITPOT'PAMMBI

8 KV/IACC

Kop
NnpoBepsieMoro
pe3yjbTara

ITpoBepsieMble NpeAMeTHBIE Pe3y/IbTaThl 0CBOEHHS 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl 0OCHOBHOTO 0011Iero o0pa3oBaHusA

1

[To Teme: «IlepBoHauanbHble XUMHAYECKHE TTOHATUS»

1.1

pacKpbiBaTb CMBIC/I OCHOBHBIX XWMWYECKUX TIOHATHN: arom,
MoOJIeKYyJla, XUMHUUECKUM S/IeMeHT, TpPOCTOe BeIecTBO, CI0XKHOe
BellleCTBO, CMecCh (OJHOpPOJHasi W HeOJHOPO/HasA), Ba/le€HTHOCTb,
OTHOCHTe/IbHAasi aTOMHasi M MOJIeKyJIsipHasi Macca, KOJIMUeCTBO
BellleCTBa, MOJb, MOJIIDHas Macca, MaccoBasi J0s XUMHUeCKOro
3/IeMeHTa B COeJMHEHUH, MOJSIPHBIA O00BEM, XUMHUUeCKas peakIfys,
KlaccuduKalys  peakiMi:  peaki[dd  COeAVHEHUs,  peakKluu
pa3/ioKeHWs], peaklWu 3aMellleHusi, peakuu oOMeHa, 3K30- W
9H/I0TepMUYECKHe peakldd, TeryioBod 3(QeKT peakiud, pacTBOP,

MaccoBasi 10Jis BelljeCTBa (TIPOLIeHTHasi KOHLIeHTpal|si) B pacTBOpe

1.2

W/IJIFOCTPUPOBATE B3dMMOCBA3b OCHOBHLIX XHMHYECKHX MOHATUH H

TMPUMEHSATDb 3TU MOHATHSA ITPU OIMMMCAHUU BELIECTB U UX HPEBpaH_IeHI/Iﬁ

1.3

HCI0J/Ib30BdTh XMMHWUYECKYIHO0 CHUMBOJIMKY [Jid COCTABJIEHUA CI)OPMYJ'I

BellleCTB U YPaBHEHUN XMMHUUECKHUX peaki[yui

1.4

pacKpbiBaTb  CMBICI ~ 3aKOHOB COXpaHEHUsi MacChl  BeIeCTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKY/ISIPHOTO Y4YeHMs], 3aKoHa

ABorazpo

1.5

onpenessaTb Ba/IEHTHOCTb dTOMOB 3/1eMEeHTOB B 61/IHapHI)IX

COeIMHEeHUSIX

1.6

KJ'IaCCI/ICl)I/II_[I/IpOBaTL XUMHUYEeCKHEe pedakun (HO Uuciy HM COCTaBy

YYaCTBYHOIIMX B peakLUM BeIleCTB, 10 TeroBoMy 3¢hdeKTy)

1.7

BBIUUC/ISITh OTHOCUTEbHYIO MOJIEKY/ISIDHYI0O M MOJISIDHYKO Macchl

BeIIeCTB




1.8

BBIUKC/ISITE MAacCCOBYIO JIOJIF0 XMMHUECKOTO 3jieMeHTa 1o (opmysie

coe/IMHeHUs,

1.9

BBIUHC/IATH MACCOBYIO JOJIKO BELleCTBd B paCTBOpe

1.10

MIPUMEHSITh eCTeCTBeHHOHAYUYHble MeTO/Ibl TI03HaHUsI — HabJrofieHue,
vW3MepeHWe,  MOJleJIMpOBaHWe,  SKCepuMeHT  (peasibHbli U

MBbIC/IEHHBIN)

ITo Teme: «BakHeillne rpe/iCTaBUTeM HEOPraHUUECKUX BellleCTB»

2.1

PaCKpbeIBaTb CMBIC/I OCHOBHBIX XWMHUYECKHUX TIOHSATHH: OKCH[,

KHCJ/10Td, OCHOBAHHKE, COJIb

2.2

OTpeZie/ISiTh TIPUHAZJIE)KHOCTh BEIIEeCTB K OMpe/e/IEHHOMY KJlaccy

coeJMHeHU 110 popMyiamM

2.3

K/IaCcCU(UIMPOBAaTh HeOpraHMuecKye BellecTBa

2.4

XapakKTepu30BaTh (OMHUCHIBaTh) OOIMe XWMWYeCKHe CBOWMCTBA
BellleCTB pa3/IMUHbIX KJACCOB, MO/TBep)KZasi OMUCaHUe TMpHUMepaMu

MOJIEKY/ISIPHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUUECKUX pPeakLii

2.5

MPOTHO3HUPOBATH CBOMCTBa BelecTs B 3aBUCMMOCTH OT HX
Ka4eCTBEHHOI'o COCTdBd, BO3MOJ>XHOCTHU IIPOT€KaHHUA XHWUMHWUYECKUX

TipeBpalleHUH B pa3/IMUHbIX yC/I0BUSIX

2.6

C/lefloBaTh  IpaBW/aM  I10/Ib30BaHUSI XMMUYECKOM TOCyJod U
nabopaTopHbIM 000pyZOBaHHEM, a TaK)Ke IpaBUaM OOpaleHus C
BellleCTBAMM B COOTBETCTBUM C MHCTPYKLMSIMM II0 BBINIOJHEHUIO
7abopaTOPHBIX XWMHUECKMX OIBITOB TIO TOJYYeHUIO U COOMpaHHUIO
razoobpasHbIX BellecTB (BOZOpPOJAa M KHUC/I0POJa), MPUTOTOBJIEHHIO
pacTBOpPOB C OMpeJe/NéHHOM MaCcCOBOM [l0Jield  PacTBOPEHHOIO
Bell|eCTBa, MJIaHUPOBaTh Y NMPOBOAUTH XUMHUYECKHe SKCIIePUMEHTHI 110
pacrio3HaBaHHIO pPAacTBOPOB IIjejioyell M KUCJIOT C  IIOMOLIBIO

WH/IMKaTOpOB (1akMyc, (heHoIPTaIeH, METUIOPAHX U JipyTHe)

2.7

MMpOBOWTb paC‘—IéTLI 10 YPAaBHEHWIO XUMHUECKON peakuun

I[To Teme: «Ilepuoguueckuii 3akoH U [lepuoanueckasi cucTreMa
xumuuecknx 3snemeHToB /1. M. Mengeneepa. CTpoeHMe aTOMOB.

Xumunueckas cBsizb. OKHCIUTeNbHO-BOCCTAHOBUTE/IbHbIE peakum»

3.1

PacKpbIBaTh CMBIC/T OCHOBHBIX XMMHMUECKUX TOHSTHH: SIIPO aToMa,
9JIEKTPOHHBLIM C/IO aTOMa, aTOMHas opbuTanb, paZMyC aToma,

XUMHUUeCKasi CBfA3b, IOJIAPHAd W HEIOoJIADHAA KOBAJ/JIEHTHasd CBfA3b,




3JIEKTPOOTpULIATE/IbLHOCTb, HWOHHAA CBA3b, HWOH, KdTWMOH, dHHOH,

CTerieHb OKHCJ/IEHUA

3.2

KJ'IaCCI/ICl)I/IL[I/IpOBaTB XHUMH4YeckKue 3/;1eMeHThI

3.3

OTMCBIBaTh M XapaKTepu30BaTh TabiuuHyro ¢Gopmy Ilepuogmueckoit
CUCTEMBbl XWMWUYECKHX 3/IEMEHTOB: pa3/nuyaTh IIOHATUS «TJIaBHAasI
nogrpyrnmna (Arpymnma)» W «mobouHasi mogrpyrma  (Brpyrma)»,

«MaJible» U «DoJIbIIre» rnepuoabl

3.4

packpbiBaTh cmbica [lepuoguueckoro 3akoHa /.M. MeHpeneeBa:
JIeMOHCTPUPOBaTh NMOHUMaHUe MeproInUecKOr 3aBUCUMOCTHU CBOMCTB
XMMHUYECKUX 3JIEMEHTOB OT HuX mnoJjiokeHuss B [lepuoguyeckoit

cucreme

3.5

COOTHOCHTh  0003HaueHWs, KOTOpble WMeEWTCI B  Tabiuile
«Ileppognueckas  cucreMa  XUMUYeCKUX  syemeHToB  [.W.
MeH/jeieeBa» C UKUCIOBBIMHA XapaKTePUCTUKAMM CTPOEHHUSI aTOMOB
XUMHAYEeCKUX 3/1eMeHTOB (COCTaB W 3apsifi siApa, oOljee YHCIIO

3JIEKTPOHOB U pacripefie/ieHre UX 10 3/IeKTPOHHBIM CJIOSIM)

3.6

ornpenessaTb CTerieHb OKHCJ/IEHUA 5J/IeMEHTOB B 6I/IHaprIX

CoeMHEeHUAX

3.7

onpefensiTh BUJ, XMMHUUECKOW CBA3M (KOBajleHTHass U HWOHHasi) B

HeOpTrdHU4YeCKUX COeJUHEHUAX

9 K/IACC

Kopg
NpoBepsieMoro
pe3yjbTara

ITpoBepsieMble NpeAMeTHBIE Pe3y/IbTaThl 0CBOHHS OCHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbI 0OCHOBHOTO 0011iero o6pa3oBaHus

1

ITo Teme: «BeiecTBO 1 XMMHUYECKasi peakLvs»

1.1

PacKpbIBaTh CMBIC/I OCHOBHBIX XMMHYECKUX TOHSITUH: DacTBOP,
3/IEKTPOJIUTBI, HEIEKTPOJIUTEI, 3JIEKTPOUTHYECKasl [JUCCOLMALIUS,
peakIvu HMOHHOro OOMeHa, KaTajM3aTop, XWMHYeCKOe paBHOBeCHe,
obpaTumbie u HeoOpaTHMBble peakuuy,
OKHCJIUTE/TbHOBOCCTAHOBUTE TbHBIE peaxruy, OKHCJIUTEJTb,
BOCCTAHOBHTE/Ib, OKWUCJIEHHWE U BOCCTAaHOBJIEHWE, aJUIOTPOIVS,
amdoTepHOCTb,  XMMHUYeCKass CBsi3b  (KOBaJIeHTHas,  WOHHas,

MeTajlsinueckasi), KpUCTa//IMueckasl peliéTKa, CIUIaBbl, CKOPOCTb




XAMHUYeCKOH peakKuun

1.2

WJIJIFOCTPUPOBATE B3dWMMOCBA3b OCHOBHBLIX XWMHYECKUX MOHATUU U

MPUMEHATD 3TU IMOHATHSA IIPU OINMMCAHWH BEIECTB U UX HpEBpaI_U"EHI/Iﬁ

1.3

COCTaB/IATb YPAaBHEHUS 3/€KTPOJUTUUECKOW [AUCCOLMALMU KHUCTIOT,
1jeJioueld U CoJied, TOJIHble M COKpAallléHHble ypaBHEHUsSl peakLyi

WOHHOr0 0OMeHa

1.4

PaCKpbIBaTb CYHIHOCTb OKHC/IUMTE/IBbHO-BOCCTAHOBUTE/IbHBIX peaKuHﬁ

mocpeCTBOM COCTABJIEHUA 3JIEKTPOHHOI'O OasaHca 3TUX peaK]_[I/II‘;I

1.5

MMpOBOAWTb paC‘—IéTBI 10 YPaBHEHWIO XUMHUECKOU peakuun

Ilo temam: «HeMmeTa/yibl U UX COeAUHEHUs» U «MeTaibl U UX

COeJUHeHUs»

2.1

XapaKTepu30BaTh (OIMMChIBATh) 001IHe U Ccrieruduueckie XUMUUECKHe
CBOMCTBA TPOCTbIX W CJIOXKHBIX BeIIeCTB, MOATBepXKAasi OIucaHue
rpyUMepaMu MOJIEKY/ISIPHBIX U MOHHBIX YPaBHEHU COOTBETCTBYIOLIMX

XUMHUYECKHX peaKL[I/Iﬁ

2.2

COCTaBJIATbL YpPdBHEHHSA peaKL[PIﬁ, MoATBEPXKAAKINUX CYLIeCTBOBdAHME

FeHeTUUeCKOM CBSI3U MEXy BellleCTBaMHK Pa3/IMYHBIX KJ/IaCCOB

2.3

MPOrHO3UPOBaTh CBOWCTBA BeLECTB B 3aBUCUMOCTH OT WX CTPOEHHS,
BO3MOJKHOCTH MPOTEKaHWsI XMMUYECKUX MpeBpalljeHrWi B pa3/MuHbIX

YCJIOBUSIX
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C/lejoBaTh  TpaBWIaM  I10/b30BAHUS ~ XMMHUECKOW TIOCYZIoOW |
nabopaTopHbIM 000py/IOBaHWEM, a TakK)Ke IMpaBWIaM OOpaIleHusi C
BEI[eCTBAMH B COOTBETCTBUM C WHCTPYKLUSIMH TI0 BBIOJTHEHHUIO
71abopaTOPHLIX XUMUYECKUX OITBITOB TI0 TOJYyYEHHI0 WM COOHpaHHIO

F83006p83HbIX BelleCTB (aMMI/IaKa " yIJIeKUC/10ro ra3a)

2.5

MIPOBOJIUTh  PEaKIMM, TIOATBEP)KJAIOIIe KauyeCTBEHHBIH COCTaB
Pa3/IMYHBIX BeIeCTB: pacrio3HaBaTh OMBITHBIM TIYTEM XJIOPH-,
Opomuza, womuza,  KapboHar, docdar, cuMKat, Cyabdart,
T'U/POKCHUIMOHBI, KaTUOHbI aMMOHHS, MOHbI M3YUYeHHBIX METaJlIOB,

MIPUCYTCTBYIOLIME B BOAHBIX PACTBOpPaX HeOPraHMUeCKHX BellleCTB

ITo Teme: «Xumus ¥ OKpysKarollias cpeja»

3.1

PaCKpbIBATL  CMBICST OCHOBHBIX  XMMHUYECKHX TTOHSITHM: H,D;K

BellleCTBa; KOPPO3Usi MeTaJIOB

3.2

MMPpUMEHSATL OCHOBHLIE OIl€epaliin MBIC/TUTeTLHOM AedTe/IbHOCTH —




dHa/IM3 W CHUHTE3, CpdBHEHUE, O606H.[€HI/Ie, CUCTeMaTHU3adlHIO,
BbIsIB/IEHHME TIPUYMHHO-C/I€CTBEHHBIX CBsI3eH — A1 U3ydeHud
CBOMCTB BeleCTB U XUMHUUYECKUX peaKL[HfI; €CTeCTBEHHOHAYUYHbIE
MeTO/JbI II0O3HAHHA — HEl6J'II-O,£[€HI/Ie, Hn3MepeHue, MO/JeIMpOBaHUE,

5KCIIePUMEHT (peasibHbIN U MbIC/IEHHBIN)




ITPOBEPAEMBIE 3J/IEMEHTBI COAEPKAHUSA

8 KVIIACC

Kop

HpOBEpﬂEMLIﬁ 3JIEMEHT COJAePKaHUA

1

HepBOHaan'II)HLIe XHUMHUYeCKHe ITOHATUA

1.1

[Ipegmer xumud. Posib XMMHUU B JXKU3HU 4YesioBeKa. XMMUSI B CHUCTeMe HayK.
Tena u BeljecTBa. Pu3nueckre CBONCTBA BellleCTB. ArperaTHOe COCTOsIHUE

Bell[eCTB

1.2

[ToHsiTHE O MeTO/jaX MO3HaHUs B XUMUH. UKCThIe BeljecTBa ¥ cMecH. CriocoOBI

pa3aeneHuns cMmecei

1.3

AToMBI U MO/JIEKY/JIBI. XuMuueckue sneMeHTbl. CHMBOJIBI  XHMHUeCKHX

371eMeHTOB. [IpocTbie U CI0)KHBIe BelljecTBa. ATOMHO-MOJIEKY/ISIPHOE YUeHre

1.4

Xumnueckasi (popMysia. BaneHTHOCTb aTOMOB XMMHUECKUX 3/IEMEHTOB. 3aKOH
IOCTOSIHCTBA ~ cocTaBa  BewlecTB.  OTHOCUTe/lbHasg ~ aTOMHas — Macca.
OTHOCHUTe/IbHAas MOJIeKy/IgpHas Macca. MaccoBast 0/1d XMMUUeCKOro jieMeHTa

B COeIMHEHHUHN

1.5

KomuecTtBo BemjectBa. Mosib. MonspHasi macca. B3aumocBs3b KosmyecTBa,
Macchl M 4YMcCja CTPYKTYPHBIX eJWHUL] BellecTBa. Pacuétbl mo ¢opmynam

XUMHUYeCKHUX COE'Z[I/IHEHI/II\/JI

1.6

du3nyeckue ¥ XMMUYeCKUe siBJieHUs. XUMUYecKasi peakiys U eé TMpU3HaKU.
3aKOH COXpaHeHHsI MacChl Bell[eCTB. XUMHUUeckrie ypaBHeHUs. Kinaccudukanys

XUMUYECKHUX PeakI[ui (CoeIMHeHUs, Pa3/I0XKeHUs, 3aMellleHus, 0OMeHa)

1.7

XUMHUYeCKUi 9KCTIepUMEeHT: 3HaKOMCTBO C XMUMHUUeCKOU MOCY/[0M, C TTpaBUIaMu
paboTel B mabopaTopud u TpuHéMamMHM obpaieHusi C JlabopaTOPHBIM
obopyJoBaHHeM, HW3yueHHMe U oOmnHcaHue (U3NUeCKUX CBOWCTB 00pasIioB
HeOpraHWUeCKUx BeIrecTB, HaOmozeHre ¢du3NuecKux (TJlaBieHWe BOCKa,
TasiHWe JIb/la, paCTUPAaHKe caxapa B CTYTKe, KUITeHWe U KOH/eHCALUs BOJbI) U
XUMUUeCKUX  (TOpeHWe  CBeud, TIpOKa/MBaHHWe MeJHOW  IPOBOJIOKH,
B3aMMO/IEMICTBHE Mejla C KHCJIOTOW) sIB/IeHWH, HaO/IIo/[eHHe W ONHMCAaHUe
MPU3HAKOB TMPOTEKaHWS XUMWYECKUX peakUuil (pas3/iokeHWe caxapa,
B3aMMO/IefiICTBMe CepPHOW KUCIOThl C XJIOpUJOM Oapusi, pa3/oXKeHue
rugpokcuzia Meau(Il) mpu HarpeBaHWH, B3aUMOZEHCTBHE >Keje3a C PaCTBOPOM

comu megu(Il), n3yuenue crnocoboB pasjeseHust cMecel (C TTOMOIIBI0 MarHUTa,




(unbTpOBaHMe, BbIllApHMBaHUe, AUCTW/UISALIUS, XpoMartorpadusi), rpoBeieHue
OUMCTKH TTIOBAapEHHOM COJH, HaOJTI0/IeHre U OTTMCaHKe Pe3yJ/IbTaTOB TPOBe/IeHUsT
OMbITa, WUIIOCTPUPYIOLLETO 3aKOH COXpPaHeHWs MacChl, CO3JjaHue Mojesen

MOJIeKY/1 (IIapOCTeP>KHEBbIX )

BakHeilive nipe/jcTaBUTe/M HEOPraHUUECKUX Bell[eCTB

2.1

Bo3gyx — cmece rasos. CocraB Bo3zgyxa. Kuciopop — 3/ieMeHT U IIpOCTOe
Bell[ecTBO. Haxok[eHue KuUcaopoja B TIpUpoje, (pusmueckre U XUMHUUeCKUe
cBoMcTtBa (peakiuu ropenust). Okcuzpl. IIpuMeHenue kuciaopoga. CriocoObl
MOJTyueHUsT KUCJIOpoJila B J1abOpaTOpUM W TIPOMBIIUIEHHOCTH. KpyroBopoT

KHCJ/JIOpOJa B rprUpoe. O30H — dJVIOTPOITHAA MO,I[I/I(i)I/IKaL[I/IH KHcjiopoa

2.2

TerioBoit 3 deKT XUMUUeCKOM peaki[ii, TePMOXUMHUYeCKUe YpaBHeHUs], 9K30-
Y 9HJJ0TePMUYECKHe peakiyu. TorMBO: yroib U MeTaH. 3arpsi3HeHre BO3/1yXa,

yCuieHre TTapHUKOBOTO 3¢ deKTa, pa3pylieHre 030HOBOTO CJIOs

2.3

Bogopog, — anemeHT 1 mpocroe BeljecTBo. HaxoxzeHue Bogopoja B NPUPOZe,
¢u3rueckve W XMMUYECKWe CBOMCTBA, TPUMEHEHHe, CIIoCOObI TMOTydYeHMUs.

Kucnots! 1 conu
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MonsipHbiii 06bEM ra3oB. PacuéThl 1o XUMUUeCKUM ypaBHEHUSIM

2.5

dusnyeckne CBOWCTBAa BoAbl. Bozja kKak pacTBopuTens. PacTBOpBL
HaceiljeHHble ¥ HeHAChIIleHHbIe PACTBOPbI. PacTBOPUMOCTL BelleCTB B BO/Je.
MaccoBasg [0/ BeljecTBa B PpacTBope. XHMHYeCKHWe CBOWCTBA BOJBIL.
OcHoBaHus. Ponb pacTBOpOB B MpHUPOZe U B JKM3HU uerioBeka. KpyroBopor
BO/bI B TIpHMpoZe. 3arpsisHeHWe TNpUpOAHBbIX BoJ. OxpaHa M OUMCTKA

TMMPpUPOOHBIX BO,

2.6

Knaccudukanuys HeopraHuueckux coeauHeHui. Oxcugbl. Knaccudukaims
OKCHUJIOB:  coseoOpa3ytoiijie  (OCHOBHBbIE, KHUC/IOTHBIE, aM(OTepHbIE) W
Hecosieobpa3yromue. HomeHknatypa okcuioB. Pusnueckde U XUMHUECKUe

cBoMCTBa OKCcU/O0B. [TonyyeHre OKCHOB

2.7

OcHoBanus. Kraccudukauysi OCHOBaHMM: IE0YM U HepacTBOPUMBIE
ocHoBaHusl. HomeHknaTypa ocHoBaHMi. ®U3MUeckre U XMMUYeCKHe CBOWCTBa

ocHoBaHui. [TonyueHre ocHOBaHUM

2.8

Kucnotsl. Knaccudpukanms kucior. HomeHknatypa KUCIOT. Pusnueckue U
XUMHUYeCKre CBOMCTBAa KucCIOT. Psip aktuBHocTu Meta/uioB H.H. Bekeroga.

[TosnyueHune KUCIOT

2.9

Com1. Homenksatypa coseil. ®du3ndeckde U XUMHUECKHe CBOWCTBA COJeH.




[Tonyuenue coneit

2.10

I'eHeTHuyeckas CBSI3b MEXAYy Ki1dCCAMU HeOPraHU4YeCKUuX COE,E[I/IHEHI/HZ

2.11

XUMHUUECKUM  SKCIIepUMeHT: KauyeCTBEHHOe  oOrpefie/ieHde  COZep>KaHHst
KUCIOpPOZla B BO3[yXe, TMOJyueHWe, cOOMpaHMe, paclio3HaBaHWe W H3ydeHHe
CBOMCTB KHC/I0pO/a, Hab/roZieHre B3aMO/IeNCTBYS BellleCTB C KMC/IOPOZOM U
yCJIOBUsI BOSHUKHOBEHUS U TIpeKpallleHusi ropeHust (ToXkapa), 03HaKOMJIeHHe C
obOpa3llaMyd OKCHUJOB U OIMCaHWe WX CBOWCTB, TOy4YeHue, cobupaHue,
pacrio3HaBaHWe W M3yuyeHHe CBOMCTB BOJOpoZia (TOpeHMe), B3aUMOJeKcCTBHe
Bogopoza ¢ okcugom Meau(Il) (BO3MOXKHO HCIIOMB30BaHKE BUleOMaTepPUasioB),
HaO/moeHe 00pa3lioB BeleCTB KOIMUeCTBOM 1 MoOjb, UCC/ie[jloBaHUe
0coOeHHOCTeM pAacTBOPEHHWs] BeI[eCTB C Ppa3UYHOM PAaCTBOPHUMOCTBIO,
TIPUTOTOBJIEHHE PAacTBOPOB C OTpe/ie/IEHHONM MacCOBOM J0Jieli pacTBOPEHHOTO
BellleCTBa, B3aUMO/IEUCTBHE BOJIbI C MeTa/uylaMU (HaTpUeM U Kasbl[eM)
(BO3MOXKHO WCIO/Ib30BaHWe BHZEOMaTepUasoB), OIpejesieHre pacTBOPOB
KUC/OT W 1I[eJioueil C TOMOIIbI0 HWHJUKATOPOB, MCC/Ie/joBaHHe 00pa3LioB
HEOPraHWYeCKUX BeIeCTB PAa3/MUHBIX K/IacCoB, HaO/rOfieHWe W3MeHeHUs
OKpPAaCKM HWHAWKAaTOPOB B pacTBOpax KWCJIOT U Ile/ouel, u3ydeHue
B3auMozieicTBusl okcuga meau(Il) ¢ pacTBopom cepHOM KHCIOTHI, KHUCIOT C
MeTaJlJlaMH, peakilvii HelTpasiv3aliiy, To/lyueHre HePaCTBOPUMbIX OCHOBaHUM,
BLITECHEHMe OJHOTO MeTa/ula JpYyrdM U3 pacTBOpa COJiM, pelleHre
JKCIIepUMEeHTaIbHbIX 3a/lau 10 TeMe «BakHeiillve Kacchl HeopraHUUeCKUX

CcoeIMHEeHUM»

[Teproanueckuii 3akoH U [leproanueckas cucTeMa XUMHUYECKUX 3J1EMEHTOB
O.N. Menpeneesa. CtpoeHre aTOMOB. XvMU4YecKas CBA3b. OKUC/IUTe/IbHO-

BOCCTaHOBUTEJ/IbHbIE DedKIJUN

3.1

[TepBble TMOMBITKM KAaCCU(PUKALIMM XUMUYECKMX 371eMeHTOB. [loHsiTne o
IpynIax CXOAHbIX 37eMeHTOB (Ille/IoYHble U IIjeJIOYHO3eMe/IbHble MeTaslbl,
rajioreHbl, MHepTHble Tasbl). DJileMeHThbl, KOTopble 00pa3yloT amdoTepHbie

OKCH/IbI U TUAPOKCHU/IbI

3.2

[Tepuoanueckuii 3akoH. [Teproanueckasi cucTeMa XMMHUUeCKUX 3jieMeHTOB [1.1.
MenpeneeBa. Kopotkonepuogxas u JJTMHHOTIepUOHast hopMbI
[Tepyofnueckold CUCTEMBI XUMHUUYeCKUX 3jieMeHTOB [I.MI. MeHjeneeBa.
[Tepyozabl u rpynnbl. PU3NUYECKUM CMBIC MOPSIAKOBOIO HOMEpa, HOMEpOB

rnepuoaa v rpyIirbl 3JIEMEHTa

3.3

Crtpoenue atomoB. CocTaB aTOMHBIX szep. M3oTomnbl. OneKTpoHbl. CTpoeHue




3/IEKTPOHHBIX 000/I0UeK aTOMOB TiepBbIX 20 XWMHYECKHUX 3JIEMEHTOB
[Tepuoanueckoii cuctembl [.M. MeH/ieneeBa. XapaKTepHUCTHKa XUMHYECKOTO

371eMeHTa M0 ero rnosjokeHuro B [lepuoguueckori cucreme 1.M1. MeHeneeBa

3.4

3aKOHOMEpDHOCTH H3MeHeHUs1 pajuyca aTOMOB XUMHWYECKHX 3J1eMeHTOB,
MeTa//IMUeCKUX W HeMeTa//IMueCKUX CBOMCTB MO TpynmnaM M TepruoiaM.
3Hauenue [lepuognueckoro 3akoHa U [lepyuoanueckoli CHCTeMbl XUMUUECKUX
3/IEeMEHTOB /Il Pa3BUTUSI HayKU U MNpakTukd. .M. MeHzeneeB — y4éHbld U

rpaxjaHUH

3.5

XvMmuueckasi cBsisb. KoBaneHTHasi (TO/isipHasl M HeEMOJsIpHasi)  CBA3b.

SJ'IEKTPOOTPI/IL[EITEIIBHOCTB XUMHUECKUX 3/1eMeHTOB. IOHHasi CBSI3b

3.6

CreneHb okuc/eHUs1. OKHCINTeTbHOBOCCTAHOBUTETLHbBIE peaKLu. Hpoueccm

OKUCJIEHUSI U BOCCTAHOB/IeHUs1. OKUC/IUTENN U BOCCTAHOBUTE/IU

3.7

XUMUYeCKU HSKCTIepUMeHT: u3ydeHHe 00pa3lioB BeIIeCTB MeTaljioB M
HEMeTaslyIOB, B3aUMOJIeMCTBHEe TUJPOKCH/A LIMHKA C pacTBOpPaMU KUCIOT U
1jesi0ueil, poBe/ieHre OMbITOB, WIIIOCTPUPYIOLMX NPHUMepbl OKUC/IUTE/IbHO-

BOCCTAaHOBHTE/IBHBIX peaKL[I/Iﬁ (FOPEHI/IE, peaKLM pad3/10’KeHU4, COE,Z[I/IHeHI/IH)

9 K/IACC

Kopg

IIpoBepsieMblii 3/IeMeHT COjep>KaHUA

BerectBo 1 xumurueckast peakuusi. [loBTopeHue

1.1

[Tepuoauueckuii 3akoH. [lepruogrueckasi cucTeMa XUMU4YeCcKux 31emMeHToB [1.11.
MenpeneeBa. CTpoeHue aTtoMoB. 3aKOHOMEPHOCTM B W3MEHEHUU CBOWCTB
XUMUYECKHUX 3/1eMEHTOB IIepBbIX TPEX I1epyUoZiOB, Kajiusf, KaJbLUsl U HX
COeJUHEHUU B COOTBETCTBUM C IIOJIOK€HMEeM 371eMeHTOB B [lepuoguueckon

CHCTEME U CTDOEHUEM NX dTOMOB

1.2

CTpoeHue BelllecTBa: BUJbl XUMWUYECKOW CBsI3U. THIMbI KPUCTa/JTMUECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BeI[eCTBA OT THIA KPUCTA/I/TMUECKON PeIéTKH
Y BUla XuMUUeckoi cBsizu. Knaccrdukaiiyss 1 HOMeHK/IaTypa HeopraHuueckKux
BellleCTB (MeXXAyHapoZAHasi U TpUBUa/bHasl). XUMHUUYECKHe CBOWMCTBA BeIeCTB,
OTHOCSIIUXCS K Pa3/IMUHbIM  KjacCcaM HeOpraHW4YecKuX COeJuHeHUH,

reHeTruyecCKas CBsA3b HEOPraHWMYE€CKHX BEIeCTB

1.3

Knaccudukanys XxuMuyeckux peaklyi 10 pa3/IMUHbIM Mpy3HaKaM (1o YKCIy U

COCTaBy YYaCTBYHOIIUX B pPeakI[MU BeIlecTB, MO TeryioBoMy 3ddekTy, Mo




M3MEHeHHIO CTeTleHel OKHMC/IeHUS XUMUUeCKHUX 3/IeMeHTOB, M0 00paTUMOCTH,
M0 y4YacTHI0 KaTajausaropa). OJK30- U SHAOTEPMUUECKHWe  peakLuH,

TEPMOXUMHUYECKHE YDABHEHUS. ITonsTue o CKOPOCTH XUMHUECKOU peakuuun

1.4

ITousiTie 06 O6paTI/IMbIX n HEOGPBTI/IMLIX XUMHWUYECKUX peaKLUAaX. [TonusaTue o
F'OMOIr'€HHBIX W I'eTePOreHHbIX peaKLuUaX. IToHsiTHEe 0O XMMHUECKOM PaBHOBECHH.
cI)ElKTOpI:I, B/IMAIOIIME HA CKOPOCTb XUMHUECKOU peakiii MW TII0JI0O’KE€HHEe

XUMHYE€CKOI'0 paBHOBeCHA

1.5

OKuC/IUTe/IbHO-BOCCTAaHOBUTE/IbHBIE  peakLiuH, 3J1eKTPOHHBIN banaHc
OKMCJ/INTeIbHO-BOCCTAHOBUTE/ILHOM  peakiuu.  CocraBjieHHWe  ypaBHeHUU
OKMCJIUTeTbHO-BOCCTAHOBUTE/IbHBIX  PeakLMii C WCI0/Jb30BaHWEM MeTo/a

3/IEKTPOHHOTO OanaHca

1.6

Teopust 3/1eKTPOIMTUYECKOW [JUCCOLMALIAN. DJIEKTPOIUTBI M He3IeKTPOJIATHI.
Kartronsl, aHMoHbl. MexaHu3M AuCCOoLMalui BellecTB C pas3/JMYHbIMU BUJAMU
XUMHUecKor cBsi3u. CreneHb guccouuanyi. CuibHbIe U C1abble 3/1eKTPOJIUTHL.
Peakiiuy MoHHOTO oOMeHa. Y (JIOBUSI TIPOTeKaHUsI peakiyii MOHHOTO oOMeHa,
NO/IHble U COKpallléHHble HWOHHblE ypaBHeHWs peakluid. CBoWCTBa KHUCJIOT,
OCHOBaHMMA U CO/Mell B CBeTe TIPEACTAaBAEHHH 00 3IeKTPOIUTUYECKOM

nvccolnualyy. KauectBeHHble peakliy Ha MOHBIL. [ToHsITHe 0 TUApO/M3e comen

1.7

XUMHUUECKUI JKCTIepUMEHT: O03HaKOMJIeHHe C MOje/ssMA KPUCTa/UTMYeCKUX
PEIIETOK HeopraHWUeCcKUuX BeIeCTB — MeTa/uIoB U HeMmeTa/sioB (Tpadura u
aziMasa), CJIOKHBIX BeIecTB (X/J0puZa HATpusi); UCCel0BaHUe 3aBUCHUMOCTH
CKOPOCTU XHMUUECKOW peakIuM OT BO3/JeHCTBUS pa3IUuHbIX (HaKTOPOB;
WCCieJoBaHWe  3/IeKTPOTIPOBOJHOCTH  pacTBOPOB  BeIeCTB,  Mpoijecca
JMCCOLMAallid  KWC/IOT, 1ie/ioueid W cosjeil  (BO3MOXKHO WCII0/Ib30BaHUe
BU/IEOMaTepUasioB); TpOBeJieHWe OMbITOB, WIIIOCTPUPYIOLIUX TPU3HAKU
TPOTeKaHHsl peakiiuii HOHHOTO 0bMeHa (obpa3oBaHHe OCajiKa, BbIJe/IeHUe ra3a,
oOpa3oBaHHWe BO/Ibl); OIBITOB, W/UTFOCTPUPYIOIIUX TPUMEPhl OKHUCIUTETHHO-
BOCCTAHOBUTE/bHBIX peaklyii (TopeHue, pPeakiuM pa3/io’KeHUsi, COeJUHEeHMUs);
pacro3HaBaHre HeOPraHWUeCKUX BeIeCTB C TIOMOII[bI0 KaueCTBEHHBIX PeaKLui

Ha MOHBI; pelieHre SKCIIepUMEHTa/IbHbIX 3a/4a4

HemeTannel u ux CcoearMHEHUA

2.1

OO6miast  xapakrepucTuka rasoreHoB. OcobGeHHOCTH CTpPOeHHsT aTOMOB,
XapaKTepHbIe CTereHu oKucaeHusi. CTpoeHre U pU3nuecKre CBOWCTBA MPOCTBIX
BEI[eCTB — TajoreHoB. XUMHUUeCKUe CBOWCTBAa Ha TIpUMepe XJjopa

(B3aMMOZIeliCTBHEe C MeTa//laMd, HeMeTa//laMH, Ilesio4aMu). XJI0POBOJIOPO/.




ConstHasi KUC/I0Ta, XMMUYeCKHe CBOMCTBA, TM0J/lyyeHUe, puMeHeHue. [leiicTBue
XJI0pa M XJIOPOBOZIOPOZA Ha OpPraHM3M uesioBeKa. BakHelIve X/IOpubl U UX

HaxO0’K/|eHHe B MpUpo/ie

2.2

OO6miasi xapakrepucTuka 3meMeHTOB VIA-rpymmbl. OcoOOeHHOCTH CTpPOeHHS
aTOMOB, XapaKTepHble CcTerleHu okucyieHusl. CTpoeHUe U (pu3nyeckue CBOMCTBA
NPOCTBIX BeIeCTB — KWUCAOpPOZAa W Cepbl. AJUIOTPOIHbIE MOAU(PUKALIUN
KHUC/I0poJia U cepbl. XUMUUYeCKHe CBOWCTBa cepbl. CepoBOJOpOJ, CTPOEHHe,
¢usmueckre M XUMHUYecKHe CBOMCTBA. OKCH/BI Cepbl Kak Ipe/CTaBUTeIN
KUACTOTHBIX OKCHJ0B. CepHasi KUC/IOTa, pU3MUecKre U XUMHUUeCcKhe CBOMCTBA
(obmMe Kak MpezCTaBUTE/IS Kacca KHWCIOT U crieruduueckre). XUMHUECKHe
peakiiu, JieXkalye B OCHOBE TMPOMBILUIEHHOTO Criocoba MoyyeHusi CepHOM
KUCIOThI. [IpuMeHenue. Conv CepHOM KMCJ/IOTHI, KayeCTBeHHas peakls Ha
cynbdar-uoH. HaxoxeHre cepel U eé coelMHEHUN B Mpupoje. XHUMUUeCKoe
3arpsi3HeHUe OKpY’Kalollleil cpe/ibl COeJIMHEeHUSIMU Cepbl (KUCIOTHBIE [JOXKIH,

3arpsi3HeHUe BO3/yXa U BOJJOEMOB), CTIOCOOBI €ro Mpej0TBpAILeH sl

2.3

OOmmasi xapakTepucThKa 37eMeHTOB VA-rpynmbl. OcoOeHHOCTH CTPOeHHS
aTOMOB, XapaKTepHble CTelleHU OKUC/IeHHs. A30T, pacripoCTpaHeHue B IIpUpo/e,
¢du3nyeckre U XMMUYeCKre CBOMCTBAa. KpyroBoport a3oTa B npupozie. AMMHUaK,
ero (usnueckve M XMMHUUeCKHWe CBOWCTBa, MoiydyeHue U mnpumeHeHue. Coau
aMMOHMS, WX (U3MYecKMe U XUMHUUeCKUe CBOWCTBA, IpUMeEHeHUe.
KauecTBeHHas peakijyusi Ha MOHbI aMMOHMUs. A30THas KUCJIOTaA, eé IojlyueHue,
¢usmuecke ¥ XUMHYecKhe cBoMcTBa (00Iive Kak TIpejCTaBUTeNs Kiacca
KUACIOT U crneurduryeckue). Vcnonb3oBaHWe HUTPAaTOB W COJeld aMMOHMS B
KayeCcTBe MUHEpa/IbHBIX yZ0OpeHHi. XUMHUUeCKoe 3arpsi3HeHHe OKpY Karollei
cpeZibl COeJUHEHUSIMU a30Ta (KUC/I0THbIe [OX/H, 3arpsi3HeHue BO3/yXa, [TOUBBI

1 BOZI0EMOB)

2.4

docdop, annorpornHble Mogudukatuy ¢ocdopa, ¢pusMUeckre U XUMHUUECKUe
cBoiictBa. Okcup docdhopa(V) u dochopHasi KucioTa, ¢du3udeckue u
XUMUYEeCKHe CBOMCTBa, mosydeHue. Vcrnonb3oBaHue QochaToB B KayecTBe

MUHepaJIbHBIX YA00peHuit

2.5

OObiiast xapakTepucTthka 37eMeHTOB IVA-rpynmbl. OcoGeHHOCTH CTpOeHUs
aTOMOB, XapakTepHble CTeleHu OKUC/IeHUsl. YTJIepoZ,  a/uIOTPOIIHbIe
MoaudUKaLUKM, pacripocTpaHeHrWe B TIpUpofe, (usnueckrue W XUMHUUeCKHe
cBoricTBa. Azcopbuus. KpyroBopot yriepoga B mpupoge. OKCUzbl yriiepo/a,
X (u3nueckre W XUMUUECKUe CBOMCTBA, [eHCTBUE HA JKUBbIe OpPraHU3MBI,

IMoJjiyueHre W IrpyuMeHeHHe. DKoJiorTuuecKue HpO6J’leMbI, CBsA3dHHbIe C OKCHIO0OM




yrnepoga(IV); rumoTe3a r100aabHOTO TIOTEIVIEHWS K/IMMaTa; TapHUKOBBIN
3¢ dekT. YronpHasi KUC/IOTa M €€ Cod, UX (Qu3NuecKue M XUMHUUecKue
CBOWCTBa, TOJy4YeHHe W TIpUMeHeHHWe. KauecTBeHHasi peakiyst Ha KapOoHar-
voHbl. Vcnonb3oBaHue KapOOHATOB B ObITY, MeJAWI[MHEe, TIPOMBIILJIEHHOCTH U

CeJIbCKOM XO3SIUCTBe

2.6

[TepBOHauanbHBIE TIOHATHS 00 OPraHWUYECKUX BelecTBaX KaK O COeAUHEeHHUsIX
yrinepoja (meraH, 3TaH, STW/eH, alleTWIeH, 3TaHOJ, IVIMLEePUH, YKCYyCHas
kucsota). VIX coctaB M xvMuveckoe ctpoeHue. [IoHsATHe O OHOIOrHUECKH
BaXHBbIX Bel[eCTBax: >XHUpaX, Oeykax, yrjieBoJaXx — U HUX POJU B ’KU3HU
yejoBeKa. MarepuaibHOe €MHCTBO OpPraHMYeCKUX M HeOpraHW4yeCcKUx

coeZIMHEeHUM

2.7

Kpemuuii, ero ¢usnueckue ¥ XUMHYECKHe CBOMNCTBa, TIOJiyueHHe U
npuMeHeHre. CoefHeHUs] KpeMHHs B mipupozie. OOImiue TipejcTaBieHHUs 00
okcuge kpemHusi(IV) v KkpemHueBor Kucaote. CUIMKaThl, UX UCIOJ/Ib30BaHUE B
ObITY, MeJUIMHe, MPOMBIIIVIEHHOCTH. BakHelIMe cTporTebHbIe MaTepyasbl:
KepaMUKa, CTeK/IOo, IieMeHT, 0eToH, ese300eToH. I[IpobGsiembl Ge3omacHOTo

HCIIO0J/Ib30BaHUA CTPOUTE/IbHBIX MdT€PHUa/I0B B HOBCEAHGBHOﬁ JKHU3HHU

2.8

XUMHUUECKUI 3KCTIepUMeHT: u3ydyeHre 00pa3ljoB HeopraHW4YeCKUX BelecTB,
CBOMCTB COJISTHOW KHUCJIOTBI; MPOBEJleHHEe KaueCTBeHHbIX peaklUd Ha XJIOpU[-
WOHbI YW HaOJIIOZIeHWe TIPU3HAKOB WX TMIPOTEKAHMs; OMbIThl, OTPaKaroIlye
(du3uyeckre U XMMUUeCKHe CBOWCTBA rajloreHOB M UX COeIMHeHUM (BO3MOKHO
WCTI0/Ib30BaHUE BHU/IEOMaTepHasioB); O3HAKOMJIeHHWe C o0pasljaMy XJIOpHOB
(rajioreHUIOB); O3HaKOMJIeHHWe C obpa3ljaMd ceppl U €€ COeAVHEHUSIMU
(BO3MOXKHO ~ WCIIOJTb30BaHWE  BHZIeOMAaTepHasioB); HabO/rofieHHe —Tpoliiecca
o0yr/iMBaHusi caxapa ToJ| AelCTBUeM KOHLeHTPUPOBAHHOW CEPHOM KHCJIOTHI;
M3yueHre XMMHUYeCKUX CBOUMCTB pa30aB/ieHHON CEePHOM KHC/IOTHI, TIPOBe/leHHe
KaueCTBEHHOW peakUWu Ha Cynabdar-uoH ¥ Hab/mofeHuWe TIpHU3HakKa eé
TpOTeKaHusl; 03HaKoMJleHHe C (hr3uueCcKMMU CBOMCTBaMH a30Ta, docdopa 1 ux
coeiiHeHWH (BO3MOXKHO WCITO/Ib30BaHWe BHJieOMaTepPHasioB), o0bOpasiamu
a30THBIX U docopHBIX yA00OpeHu; moayueHue, cobrpaHue, pacrio3HaBaHUe U
v3yyeHWe CBOMCTB aMMMaka; MpOBeJeHHWe KaueCTBEHHbIX peaklWid Ha WOH
amMmmMoHus W ¢ocdaT-uOH U U3yueHHWe TIPU3HAKOB HUX  IPOTeKaHUs,
B3aUMO/IENCTBHE KOHLIEHTPUPOBAHHOM a30THOM KHUCJIOThI C MeJbl0 (BO3MOXXHO
WCTO/b30BaHUe BH/leOMaTeprasoB); W3ydeHHe MoJeiell KpUCTalInyecKux
peléTOK anmasa, rpadura, Qys/uiepeHa; O3HaKOM/IEHWe C IIpPOLIeCcCOM

azicopOIy pacTBOPEHHBIX BELeCTB aKTWBHPOBAHHBIM VIJIEM U YCTPONCTBOM




NPOTHBOra3a; IoJyiyuyeHre, cobupaHWe, pacrio3HaBaHHWe W WU3YyYeHHe CBOWCTB
YIJIEKUCIOTO Ta3a; TpoBeJieHWe KauyeCTBEHHBIX peakluid Ha KapOoHaT- u
CU/IUKaT-UOHbl W HW3yueHHe TIPU3HAKOB WX TMPOTEKaHUs; O3HAaKOM/IEHUEe C
MPOAYKLMEN CUIMKATHOW MPOMBILUIEHHOCTH; pelleHre >SKCIeprMeHTa/lbHbIX

3a4a4 I10 TeMe «BaxkHee HeMeTalIbl U X CoeJMTHeHH s

MeTannsl ¥ UX coerTHeHHsA

3.1

OO0111ast XapaKTePUCTHUKA XUMUUYECKUX 3JIEMEHTOB — METa/IJIOB Ha OCHOBAaHUM UX
rosiokeHusi B Ilepuoguueckoid cucTeMe XUMHUeCKUX 3emeHToB [I.U.
MengeneeBa v cTpoeHrs aToMoB. CTpoeHre MeTasuioB. MeTainueckas CBs3b U
MeTa/yIMueckasi ~KpUCTa/uIMueckKasi pelliéTKa. OJIeKTPOXUMUUeCKUM  psifl

HarpsbKeHUM MeTaslioB

3.2

dusnueckre U XUMUUYECKHe CBOMCTBA MeTa/ioB. OOIMe crocoObl MoTyueHust
MeTasu10B. [ToHsATHE 0 KOPPO3UM MeTaslJIOB, OCHOBHBIE CIIOCOOBI 3all{UThI UX OT
Koppo3uu. CruiaBsl (CTasib, UyT'YH, JIOPAFOMUHUM, OPOH3a) ¥ UX MPUMeHeHHe B

6bITy U TIPOMBIIJIEHHOCTH

3.3

[[lesiouHble MeTa/ibl: MOJOKeHHWe B Ileproguueckol CUCTeMe XUMHUYECKHUX
snemenToB .. MeHzeneeBa; CTpOeHUE UX aTOMOB; HaxXOXXJeHWe B TIPUPO/IeE.
dusnueckre U XMMUUeCKre CBOUCTBA (Ha MpyUMepe HaTpus U Kaausi). OKCUbI U
TUIPOKCHIbI HaTpusi Y Kanus. lIpumeHeHue Ie/IOUHBIX MeTalJIoB U HUX

CcoeIMHEeHUM

3.4

[[enouHO3emMenbHBIE ~ MeTa/VIbl MarHuk W KajblLUW: TOJIO)KeHWe B
[Teproanueckoi cucteMe XuMUueckux 3eMeHToB [1.11. MeHzeneeBa; cTpoeHue
WX aTOMOB; HaxOXJeHWe B npupofe. Pusnueckue U XHMMHUUECKHe CBOMCTBA
MarHusi U Kajblys. BakHelinue coefuHeHUs1 Kanblusi (OKCHUJ, TUAPOKCHJ,

cosi). 2KECTKOCTb BOZIbI M CIIOCOOBI €€ yCTpaHeHUs!

3.5

AmoMyHUN: TonokeHue B Ilepyofnueckol cUCTeMe XUMUUYECKUX 3/IEMEHTOB
L. MeHpeneeBa; CTpoeHWe aTOMa; HaxoK[eHue B Tipupoze. dusuueckue u
XUMUUeCKre CBOMCTBA a/lfoMUHMsA. AMDOTepHbIe CBOMCTBA OKCH/IA U TUAPOKCHIA

A/IIOMHWHUA

3.6

Keneso: nonoxenve B [lepuoguueckor cucteMe XUMAYECKUX 371eMeHTOB [1.1.
MeHjeneeBa; CTpoeHVe aTOMa; HaxOX[eHuWe B Ipupofe. dPusnueckue u
XUMUUeCKUe CBOMCTBa kene3a. OKcUfbl, ruApokcuabl u comu skenesa(ll) u

»kene3a(Ill), ux cocraB, CBOMCTBA U TIO/TyYeHUe

3.7

XuMUUeCKuii SKCIIepUMEHT: O3HAKOMJ/IEHUE C 06p83L[aMI/I MeTaJ/1JIOB U CIIJIaBOB,

VX (PU3MUECKMMM CBOWCTBaMM; H3yueHHe pe3y/bTaTOB KOPPO3UM MeTaslIoB




(BO3MOJKHO VICII0/Ib30BaHue BH/leOMaTepuasoB), ocobeHHOCTeH
B3aUMOJIEMCTBUSI OKCHM/Ia Kalbl[dsd U HaTpus C BOZoW  (BO3MOXKHO
VICTI0/Ib30BaHMe BHJleOMaTepuasoB); UCC/Ael0BaHMEe CBOWCTB >KECTKOM BOJDIL;
mporiecca TrOpeHHs JKeje3a B KHUCIOPOZe (BO3MOXHO —HCIIO/Ib30BaHHe
BH/leOMaTepuasioB); NMPU3HAKOB MPOTEKaHUs] KaUeCTBEHHBIX peaklMii Ha HWOHbI
(MarHusi, KanbLys, ajOMUHUA, LuHKa, xenesa(ll) u xenesa(Ill), memu(1l);
Hab/MofieHre U OMMCcaHKe TPOLIeCCOB OKpAIllMBaHUs TylaMeHHd MOHAMU HaTpus,
Kamsi U Kaiblysl  (BO3MOXKHO — WCIIO/Ib30BaHWE — BUJeOMaTepuasoB);
ycciefioBaHre aM(OTepHbIX CBOWCTB TM/POKCH/A aJTOMUHMS U TUIPOKCHA
L[MHKa; pellleHre SKCIIepUMeHTa/IbHBIX 3a/ja4u 110 TeMe «BakHellne MeTabl U

HNX COeHEHUA»

XuUMUS U OKPY>Karolas cpeja

4.1

HoBble MaTepuasnbl ¥ TeXHOJIOTUU. BeljecTBa U MaTepuasbl B MOBCEJHEBHOW
JKU3HU yesioBeKa. XMMUS U 310poBbe. be3ornacHoe UCMonb30BaHUe BeIeCTB U
XUMHUYeCKUX peakiuii B ObiTy. IlepBasi mOMOIIL MPU XUMHUECKHUX OXKOrax U

OTPABJIEHUAX

4.2

OCHOBBI ~ 5KOJIOTMYECKOW  TpPaMOTHOCTH.  XUMHYeCKOe  3arpsi3HeHHe
okpyxatoieii cpesbl [TIK. Posib XumMuM B pellleHuH SKOJIOTUUeCKUX Mpobsiem.
[TpyvpoaHble WCTOYHUKU YI/IeBOZAOPOZOB (Yrojb, NPUPOAHBINA Tra3, HedTb),

MPOAYKTBI UX Hepepa6OTKI/I, HX pOJib B 6LITy W TIPOMBIIIJIEHHOCTH

4.3

XUMUYeCKUI KCTIepUMEHT: M3ydyeHre 00pa3lioB MaTeprasioB (CTEK/IO, CII/IaBbI

MeTaJl/IoB, MOJIMMepHble MaTepHrasbl)




IIPOBEPSIEMBIE HA OI'3 I10 XIMUU TPEEOBAHUS K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA3OBATEJ/IbHOM
ITPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBFPA30BAHNS

Kop
MpPOBepPsAEMOro
TpeOoBaHUA

IIpoBepsiemble TPeGOBaHUs K MPeAMETHHIM pe3y/IbTaTaM
0a30BOro ypoBHs 0CBOEHHsI OCHOBHOM 00pa3oBaTe/IbHOM
NMporpaMMbI 0CHOBHOT'0 00111ero oopa3oBaHusi Ha ocHoBe ®PT'OC

1

HPE,ZLCTHBJ'IEHI/IEI

1.1

O TI03HAaBaeMOCTU SIB/IEHUM TIPUPO/AbIL, TOHKWMaHHWe O0BEKTHBHOMN
3HAUMMOCTH OCHOB XMMWYECKOW HayKd Kak 00/1acTH COBpEMEHHOTO
eCTeCTBO3HAHMSI, KOMIIOHEHTa O0Oleil Ky/JbTypbl W IpaKTUUecKou
JlesITeIbHOCTU Ue/ioBeKa B YC/IOBUSIX COBPEMEHHOro OOIecTBa;

IMOHUMdHHE MeCTd XUMHH Cpean APYIrUX eCTECTBEHHBIX HAYK

1.2

0 HayUYHbIX METOJdX I103HdHHA, B TOM YHUC/I€ SKCIIEDUMEHTA/IbHBIX U
TeOpeTUYeCKMX MeTOodaX HMCC/lIead0BaHuA BeljeCTB KW HK3yUeHHA
XUMHUUYeCKHX peaKqu/i; YMeHune HCII0/Ib30BaATh MoJe/nru - OJid

00BSICHEeHUS CTPOEHHSA aTOMOB 1 MOJIEKYJI

1.3

0 cepax npodecCUOHATLHOM /1eITe/IbHOCTH, CBSI3aHHBIX C XUMUeN U
COBpEMEHHBbIMH TeXHOJIOTHSIMM, OCHOBAHHBIMHM Ha [JOCTH)KEHUSIX
XUMHAYeCKOW HayKH, UTO TI03BOJIUT OOYYarolIMMCs pacCcMaTpUBaTh
XUMUIO Kak cepy cBoeii Oyayiieit mpodecCcuoHaIbHOU eI TeTbHOCTU
U C/lefaTh OCO3HAHHBIM BLIOOp XMMHHU KakK MPOQUILHOTO TpeameTa

TIpU Tiepexo/ie Ha YPOBeHb cpeHero obirero o6pa3oBaHust

BnaseHve cuCTeMOM XUMUYECKMX 3HaHUM W yMeHHe TPUMEHSITh

CUCTEMY XUMHNUYECKUX 3HaHHI>i, KOTOpadA BK/IKOUAET:

2.1

BO)KHEMIIIMe XWUMHYECKHe TIOHATHUS: XUMHUUECKUM 3JIEMEHT, aToOM,
MoOJIeKy/ia, BelleCTBO, TPOCTOe U CJIO)KHOe BellleCTBO, OJHOPOJHAsl U
HEO/IHOPOJHasi CMeCb, OTHOCHTE/IbHble aTOMHasi U MOJIeKY/IsipHast
Macchl, KOJIMYECTBO Bell[eCTBa, MOJb, MOJIIpHasi Macca, MOJISIPHbIN
00BEM, OKCHJ, KHCIO0Ta, OCHOBaHWe, CO/b (CpefHsisl), XUMHUUecKas
peakiiuisi, peaki[uM COeAVHEHUs, peaklHd pa3/oKeHHs, peaklun
3aMeIleHus, peakuy OoOMeHa, TeruIOBOW 3(QeKT peaki[uH, 3K30- U
SH/I0TEPMUYECKHEe peaklid, pacTBOpP, MacCoBasi [0Jid XWUMUUECKOTO

3JIEMEHTd B COe€/IMHEHKH, MdCCOBds O0JIA M IIPOLEHTHAA KOHLEHTPAaLlKA




BeIllecTBa B paCcTBOpe, PO aTOMa, 3/IeKTPOHHBIM CJI0M aTOMa, aTOMHast
opbuTanb, paguyc aToma, BaJeHTHOCTb, CTeTleHb OKHC/IeHus,
XUMUYECKasi CBSI3b, 37IeKTPOOTPHULATeTbHOCTb, TIOJISIPHASL Y HEIloJIsipHast
KOBaJleHTHasi  CBSi3b, UMOHHas  CBSI3b, MeTaj/yilMueckas  CBfi3b,
KpUCTa/UIMyecKass pelléTKa (aToMHasi, WOHHas, MeTa/lnyeckKas,
MOJIEKYJ/ISIpHasi), MOH, KaTHOH, aHHOH, 3JIEKTPOJUT W HE3eKTPOJIUT,
9JIEKTPO/IUTUYECKAasi ~ JUCCOLIMAIVS, peakldd WOHHOro 0OMeHa,
OKHMCJTUTE/TbHO-BOCCTAaHOBUTE/IbHBIE  Peaklud,  OKUC/IUTeNb U
BOCCTAHOBUTE/b, OKUC/IEHME U  BOCCTAHOB/IEHWE, 3/1€KTPO/IU3,
XMMHUYECKOe paBHOBecHe, oOOpaTHMble W HeoOpaTHMble peakIvy,
CKOPOCTb XMUMWUECKOW peakuuy, Karanuszatop, [I[1K, koppo3sus

MeTaJ/l/IOB, CI1JIaBbI

2.2

OCHOBOIIO/IATaKoIMe 3aKOHbl XWMWU: 3aKOH COXpaHeHUs MacChl,
nepuoguueckuii 3akoH [1.VI. MeHjeneeBa, 3aKOH [OCTOSIHCTBa

CoCTaBa, 3aKOH ABOrazipo

2.3

TEOPUU  XUMHHU: aTOMHO-MOJIeKYJ/ISIpHasi ~ Teopusi,  Teopus

3/IEKTPOJIMTUUECKOM JIMCCOLIUAI[UM

BnaseHve ocHoBaMy XMMHAYECKOW FPAMOTHOCTH, BK/TFOUAIOILIEe:

3.1

yMeHHe MpaBU/IbHO UCTIOb30BaTh U3yUeHHbIe BellleCTBa U MaTepHaJibl
(B TOM uWcie MuHepalbHble yA00peHUs, MeTa/ulbl W CIUIaBHI,
MPOAYKThl TiepepabOTKUA TPUPOAHBIX HCTOUHUKOB YT/I€BO/IOPO/IOB
(yras, mpuposHOro rasa, HedTH) B OBbITY, CeJIbCKOM XO3SHCTBe, Ha
MIPOM3BO/ICTBE U TIOHUMaHWE 3HAUEHUsSI >KUPOB, OE/IKOB, YIJIEBOJOB
JIsl OpraHu3Ma uesioBeka; yMeHHe IMPOrHO3MPOBaTh B/IMsSHUE BelleCTB

U XUMUYECKUX TIPOIIeCCOB Ha OPraHWU3M YejioBeKa U OKPY’KaroIIyIo

IPpUPOJHYIO Cpeny

3.2

yYMe€HHEe HHTErpyupoBdTb XMMHUECKHE 3HaHHA CO 3HaHUSAMH ODYIUX

yueOHBIX TIPeIMETOB

3.3

Ha/luye OrbiTa paboThl C Pa3IMUYHBIMA MCTOYHUKAMH WH(OpMAarin
M0 XWMUU (HayuyHasi M Hay4dHO-TIOMYJISIpHasl JIUTepaTypa, CJOBapH,

CIpaBOYHUKH, UHTEPHET-PeCypChl)

3.4

yMeHHe OOBeKTMBHO OLeHWBaTh WH(OPMALMI0 O BeIIeCcTBax, HX
MpeBpalleHusIX U TPakKTUUeCKOM T[pPUMEHeHWH U yMeHue

WCIIO/Ib30BATh €6 [JIs pellleHna ylleGHO-HO3HaBElTeJIbHI)IX 3aa4

BJIa,ZLEHI/Ie OCHOBAaMH ITIOHSTHUMHOTO dlifidpaTa W CHMBOJ/IMYECKOI'O




A3bIKa XUMHUM JIJI1 COCTaB/eHus: (opMyJsl HeOpraHUUeCKUX BeIecTB,
ypaBHEHHWM  XUMMWUECKMX  peaklui; OCHOBaMH  XUMHUYeCKOU

HoMeHK/aTypbl (IUPAC u TpuBHUaIbHOMN)

YMeHne OOBACHATL CBSA3b ITOJIOXKEHHUSI 3/IeMEHTa B HepHOAHHECKOﬁ

cucreMe C  YHMC/IOBBIMHU  XdPdKTE€PHUCTHMKaMKM  CTPO€HHUA dTOMOB

5 XUMHUUECKUX 37eMeHTOB (COCTaB W 3apsf siApa, o0ljee YHCIIO
3/IeKTPOHOB), pacrpe/ie/ieHeM 3/IeKTPOHOB 10 3HEepPreTUYecKruM
YPOBHSIM aTOMOB TIePBbIX TPEX MEPUOOB, Kausi U Ka/lbLIvs
[TpencraBneHne O  NEpUOAMYECKOM — 3aBUCUMMOCTM  CBOMCTB
XUMHUYECKUX 371eMeHTOB (pailyC aTroMa, 37eKTPOOTPULIAaTeIbHOCTB),

6 MPOCThIX W CJAOXKHBIX BEIIeCTB OT TMOJIOXKeHUs] 3/IeMEeHTOB B
[Tepuoanueckoid cucteMe (B MalbiXx Mepuojax U IVIaBHBIX
MOArpyIax) 1 3/eKTPOHHOTO CTPOEHHsI aTOMa

7 YMeHue K/1acCU(PUIMPOBATh:

7.1 XAMHUYeCKHe 37IeMEeHThI

7.2 HeopraHuuyeckue BelllecTBa

7.3 XUMUYeCKHe peakLiiu

8 YMeHue onpe/e/aTh:

81 Ba/IEGHTHOCTb U CTeMeHb OKUC/IEHWS XUMHUYEeCKHUX 37IeMEeHTOB, 3apsi[

' HOHa

8. BUJ| XUMMUECKOW CBS3M M TUMN KPUCTA//IMUECKOW CTPYKTYpbl B

' COeIMHeHUSIX

8.3 XapakTep Cpe/bl B BOJHBIX paCTBOpax BellleCcTB (KMC/IOT, OCHOBAHUM)

8.4 OKHCJIUTEJIb U BOCCTAHOBUTEIb

9 YMeHure xapakTepu30BaTh (hr3MuecKre U XMMUUecKre CBOMCTBA:
MPOCTHIX BeLeCTB (KUC/IOPOJ, O030H, BOJOPOA, rpadur, anmas,

9.1 KpeMHuM, a30T, ¢docdop, cepa, XJ0p, HATPUM, Kajuii, MarHuw,
KaJIbLIUM, aTFOMUHUM, >KeJie30)
C/IO)KHBIX Bell[eCTB, B TOM 4MCJie MX BOJHBIX pPacTBOpPOB (BOJa,
aMMHakK, XJIOPOBOZOPO[l, CEpPOBOJOPOJl, OKCHUJbl U THUAPOKCH[bI

9.2 MetasnoB [-ITA rpynn, amomunus, meau (II), uuHka, xeneza (II u

IT), okcuawt yriepoga (II u IV), kpemuus (IV), azota u gocdopa (111
u V), cepl (IV u VI), cepHucrasi, cepHasi, a30THCTasi, a30THas,

tdocdopHasi, yrosibHasi, KpeMHUEBast KUC/I0Ta U UX COJN)




IMPOrHO3MPOBATH n XdPAKTe€PU30BATb CBOICTBa BelecTB B

3daBUCHMMOCTH OT HX COCTdaBa W CTPO€HHs, IIPpHMMEHEHNE BeIeCTB B

>3 3aBUCUMOCTH OT UX CBOMCTB, BO3MO>XHOCTh MPOTEKAHUS XUMHUUYECKUX
TMpeBpalleHUI B Pa3/IMUHbIX yC/I0BUSIX
10 YMeHHe COCTaB/IsSITh MOJIEKY/ISIPHbIE Y MOHHbIE YPaBHEHUs peakiuii, B
TOM YUCJIE:
10.1 peakiuii MOHHOTO 0OMeHa
10.2 OKMCJIUTeTbHO-BOCCTAHOBUTE/IbHBIX PeakLui
10.3 WTIOCTPUPYIOLLIMX ~XUMHYEeCKHe CBOWCTBAa M3y4YeHHBIX KJIacCOB
' (rpyrmin) HeopraHUYeCKUX BeleCTB
10.4 [IOATBEPKAAOIINX F'eHeTUUeCKYH0 B3aUMOCBSI3b MeX 1y HUMU
11 YMeHuve BBIUMCIATH (TPOBOJAUTH PACUY€ETHI):
111 OTHOCHUTE/IbHYI0 MOJIEKYJIIPHYKO W MOJISIDHYIHO MacChl BeLIeCTB,
' MacCCOBYIO [I0JIF0 XUMUUECKOT0 3/ieMeHTa B COeIMHEHUU
11.2 MaCCOBYIO JJOJIIO BellleCTBa B pacTBODE,
11.3 KOJTMUeCTBO Bell[eCTBa U ero Maccy, 00beM ra3os
114 M0 YypaBHEHUSIM XUMHWUECKUX peakluid W HaxoAuTb KOJIWYECTBO
' BeIIlecTBa, 00bEM M MacCy peareHTOB WU TIPO/IYKTOB PeakIuy
12 Bnaznenue (3HaHWe OCHOB):
OCHOBHBIMM  METOJAMM  HAY4YHOTO  T[O3HaHWs  (HabmogeHue,
21 v3MepeHue, 3KCIIepUMEHT, MO/le/TMPOBaHue) MPU U3yUeHuH BelllecTB U
' XUMUYECKUX SIBJIeHWH; yMeHHe CGhOpPMY/JIUpPOBATh IPOO/EMy W
TIpe/IJIOKUTh MYTH €€ pelleHus
120 6e3omacHOM paboOThl C XUMHUECKMMM BeIleCTBaMU, XUMUUYECKOH
' TIOCY/10U 1 7abopaTopHbIM 000PY/J0BaHHUEM
npaBwiamMu 6e30macHOro oOpalljeHusl C BeIeCTBaMH, UCTI0/Ib3yeMbIMU
B MTOBCeJHEBHOM YKU3HU, MPaBU/IaMU TI0Be/IeHHsI B 1ieJisiX cOepesxeHust
123 3I0POBbSi M OKpY)Karolleld MPUPOJHOM CpeJbl; TOHUMaHue Bpeja
. (omacHOCTH) BO3/IeMCTBUS Ha >KMBbIe OpPraHM3Mbl OIpeJeeHHbIX
BeIlleCcTB, CrOCOOOB YMEHbBIIIEHUS] U TIPeJOTBPAIlleHUss UX BPeJHOr0
BO3/1eHCTBUS
13 Hanuune mpakTWyecKWX HaBBIKOB IJIAHWUPOBAHHUS U OCYIECTBIEHUS
CeyloUX XUMHUYEeCKUX IKCI1ePUMEHTOB:
13.1

HU3ydyeHHre U OIrcCdaHue Cl)I/IBI/IHECKI/IX CBOMCTB BeleCTB; O3HAKOMJIEHWE




C (1)I/I3I/II—IeCKI/IMI/I n XUMHUYeCKHMHU ABJ/I€HUAMU, OITBITHI,

W/UTFOCTPUPYIOLME MMPU3HAKU MPOTEeKAHUS XMMUUeCKUX PeakLvii

13.2

n3yueHre crioco00B paszesieHrs: cMeceid

13.3

MoJlyueHWe KHUCIOpPOZAa U U3y4yeHHe ero CBOWCTB; IOJIyueHHe
BOZIOPOZia U U3y4eHUe ero CBOWCTB; I0JyuyeHHe YIJIEKUC/IOrO rasa u

M3y4JeHHe ero CBOMCTB; [10JIyueHHe aMMHaKa U u3yueHHe ero CBOMCTB

13.4

MPUTOTOB/IEHWE DPACTBOPOB C OIpeJe/éHHOM MaCCOBOM JoJien

paCTBOPéHHOFO BelecTBa

13.5

ripuMeHeHue HMH/MKaTOPOB (ymakmyca, MeTU/I0paHKa U
dbeHondTanenHa) s orpejeneHUs XapakTepa Cpefibl B pacTBOpax

KHUCJ/IOT U 111e/iouei

13.6

WCC/le[OBaHUe W OMMCaHWe CBOMCTB HEOpraHWYeCcKUX BellecTB
Pa3/IMUHbIX K/IaCCOB; M3y4yeHHe B3aUMOJENCTBUSL KUC/IOT C MeTa/UlaMH,
OKCHZIAMM  MeTaUIOB,  pacTBOpPMMBIMM W HepacTBOPUMBIMU
OCHOBaHWSIMM, COJISIMM; TIOJy4YyeHHe HepacTBOPUMbBIX OCHOBaHWMY;
BbITECHEHHWe OJHOr0 MeTajja JApyrMM U3 pacTBopa COJIY;
vccejoBaHue amQOTepHbIX CBOWCTB THAPOKCHOB allOMUHUSL U

LIMHKa

13.7

pellieHre 3KCIepUMeHTabHbIX 3aiau 1o TeMaM: «OCHOBHbIE K/1acChl
HeopraHuuyecKux COeIMHEHUI»; «DNeKTpoIMTHYeCKas
auccolyanus»; «BaxkHelve HeMmeTallbl W UX COeJUHEHUS»;

«Baxxuelmme MeTaabl ¥ UX CoeJTHEeHU s

13.8

XUMUUeCKUe  JKCTIePUMEHTBI,  W/UTIOCTPUPYIOIMe  TIPU3HAKU
MpOTeKaHUsl peakiuii MOHHOTO 0oOMeHa; KaueCTBeHHble peaKl[Mu Ha
MPUCYTCTBYIOI[ME B BOJHBIX PAcTBOPax WOHBI: XJIOPH[-, OpOMM[I-,
voaua-,  cynbdar-,  docdar-, KapboHaT-,  CHUIMKAT-aHUOHBI,
THIPOKCHU/I-MOHBI, KATUOHBI aMMOHUSI, MarHusi, Kaiblysi, aFOMAHUS,

xese3a (2+) u xxesne3sa (3+), meau (2+), UHKA

14

YMmeHue:

14.1

MNnpeacCTaB/IAATb  pe3yJ/ibTdTbl 3KCIIEpUMEHTa B (bopMe BBIBO/JIOB,
[0Ka3aTe/IbCTB, Fpa(bI/IKOB u Ta6]'II/II_[ U BBIABIATE SMIIMDUYECKHE

3dKOHOMEPHOCTHU

14.2

YCTaHaB/IMBATb CBA3U MeXY pea/IbHO Ha6]H0,£[{:16MbIMI/I XUMHUYeCKHMMHU

SIBJIEHUSIMU 1 TIPOLIeCCaMu, MMPOUCXO/SIIMMU B MAaKpPO- Y MUKDOMMUPE,




00BACHATH TIPUYHHBbI MHOFOO6p83HH BelecTB




INEPEYEHD 3JIEMEHTOB COAEPXAHUS, IIPOBEPAEMbIX HA
OCHOBHOMTI'OCYJAPCTBEHHOM 3K3AMEHE I10 XUMHNH

Kopg

IIpoBepsieMblii 3/IeMeHT CO/iep>KaHUA

1

HepBOHaanIbele XHUMH4YecKHre 1OoOHATHUA

1.1

YucTele BeljecTBa U cMecu. CriocoObl pas/iesieHusi CMecei

1.2

ATOMBI M MOJIEKY/JIBI. Xummuueckrde 3aemMeHThl. CHMBOJIBI  XMMHUUECKHMX

3J/IeMEHTOB. HpOCTBIe " CJI0OKHbIE BelleCTBd.

1.3

Xumuueckas Q)OPMYJ'IEL BaieHTHOCTH aTOMOB XMMMUECKUX 3/IeMeHTOB. CTeIleHb

OKUCJ/IeHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BellecTB. OTHOCuTeNnbHAs aTOMHasl Macca.
OTHOCUTeNbHas MOJIEKYJIADHAsA MacCcCd. MaccoBas A0/ XUMHUUYeCKOro 3/JIeMeHTa

B COeJMHEHNHN

1.5

KomuectBo BemjectBa. Mosb. MosnsipHasi macca. MonsipHblii 00BEM Ta30B.

B3aumocCBs3b KOJIM4UeCTBad, MdCChI X1 UNCJ/Ia CTPDYKTYPHBIX € IMHUL] BeIeCTBd

1.6

du3nyecke M XUMMUECKHe SIBJIEHMsI. XMMHUeCKasi peaknuda “ eé MPpU3HAKH.

3aKOH COXpaHeHHsl MacChl BellleCTB. XUMHUYeCKHe YpaBHEHUsI

[Tepyoguueckrii 3akoH U Ilepuoguueckasi cUCTeMa XUMHUECKUX 3/1EMEHTOB

O.N. MenpeneeBa. CTpoeHrie aTOMOB

2.1

[Tepuoauueckuii 3akoH. [leproauyeckasi cucteMa XUMUUeCKuX 3inemeHToB [.U.
MenpeneeBa. [lepuogbl U rpynmnbl. PU3NUECKUN CMBIC/ TOPSIAKOBOIO HOMeEpa,

HOMEPOB I1epruoa U rpyIiibl 3/JIEMEHTA

2.2

Crtpoenue atoMoB. CocTaB aTOMHbIX sziep. M3ortonbl. OnekTpoHbl. CTpoeHue
3/IEKTPOHHBIX ~000/10ueK aTroMoB TiepBbIX 20 XUMHUECKMX 37€MEeHTOB

[Tepuoauueckon cucremsl [I.1. MeHgeneeBa

2.3

3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB XUMMUECKUX 3JIeMEHTOB TePBBbIX TPEX
Tepuo/ioB, Kaius, Kajablus (paguyca aTOMOB, 3JIeKTPOOTpHULIATeTbHOCTH,
MeTa/UIMUeCKUX U HeMeTa/VIMueCKUX CBOMCTB) M WX COeJIMHEHUW B
COOTBETCTBUM C TIO/IOKeHHWeM 3/ieMeHTOB B [lepuoanueckoi cucreme u

CTpO€HHEM UX aTOMOB

CrtpoeHue BelljeCcTBa

3.1

Xvumuueckasi CBa3b. KoBasieHTHas (TONSIpHasi UM HEMOJIApHasi)  CBSI3b.

BJ'IEKTPOOTPI/IL[EITEJ'ILHOCTB XUMHWYEeCKHUX 3J/IEMEHTOB. WonHas CBA3b.




MeTtannnueckas CBS3b

3.2

Tunel KpUCTA/UTMUECKHUX PELIETOK (aTOMHas, MWOHHas, MeTa/uinueckas),
3aBUCUMMOCTb CBOMCTB BellleCTBa OT THUIA KPUCTA/UIMYECKON DelléTKU U BUJA

XUMHUECKON CBSI3U

Baxxueiimie MnpeaCTaBUTE/IM HEOPrdHUYECKHX BeLeCTB. Hemetamnel U ux

coearMHeHuMs. MeTannbl ¥ UxX coeMHEeHUA

4.1

Knaccudukaiusi 1 HOMeEHK/aTypa HeOpraHM4eCKMX COeAUHEeHU: OKCHUI0B
(coneobpa3ytoiiye: OCHOBHBIe, KUCJIOTHBIE, amboTepHbIe) u
HecosieoOpa3yroIiye; OCHOBaHWM (IEJIOUM W HEPAaCTBOPHUMbIE OCHOBAHUSA);
KACIOT  (KUCJOpoAcofep)Kaliye ¥ OecKUCIOpoJHble, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJiel (CpeJHUX U KUCBIX)

4.2

duspyeckue U XUMHUYECKHe CBOMCTBA MpPOCTBIX  BeleCTB-HEMETA/I/IOB:

BOJI0PO/ia, X710pa, KUCIOPOAa, cepkl, a30Ta, ¢hocdopa, yrieposa, KpeMHUs

4.3

dusnuecke M XUMHUECKHe CBOMCTBA IMMPOCTBIX BelleCTB-MeTa/lZIOB: JIUTHA,
HaTpud, KadJ/iusd, MdarHUsgd W KaJlbLIvd, d/IOMHUHUSA, XKeJjie3d. SHeKTpOXI/IMI/IquKI/Iﬁ

psii, HaNpsDKeHU MeTaslioB

4.4

®du3nueckre U XUMHUYeCKre CBOWMCTBA BOJOPOJHBIX COEJWHEHWW HeMeTasl/loB:

XJjiopoBojopoja, cepoBoaopoa, dMMHdKa

4.5

dusnuecke U XHMMHUUYECKUe CBOWMCTBa OKCHZOB HemeTa/sioB: cepbl (IV, VI),
asota(ll, 1V, V), docdopa(Ill, V), yrnepoza(ll, IV), kpemuus(IV). [TonyueHue

OKCH/JO0B HEMETAJIJIOB

4.6

XumHueckre cBoicTBa OKcuzoB: Meta/sioB IA-IITA rpynm, uwmHka, Meau(Il) u

kenesa(ll, IIT). [TonyueHre OKCUIOB METa/I/IOB

4.7

XuMryeckre CBOMCTBAa OCHOBAHUM M aM(OTEpHBIX TWJPOKCUJIOB (Ha rpumepe
TUPOKCU/IOB  allOMUHMS, JKeje3a, LuHKa). [losyueHme oOcCHOBaHUM U

amOTepHBIX THAPOKCH/OB

4.8

OO6mme XUMUYeCKWe CBOWCTBA KUC/IOT: XJIOPOBOJOPOHOM, CEpPOBOJOPOJHOM,
CepHHUCTOM, cepHOM, a30THOM, docdopHOi, KpeMHHeBOW, yrombHol. Ocobbie
XUMHUUecKre CBOWMCTBa KOHIIEHTPUPOBAHHOW CepHOM U a30THOM KHCJ/IOT.

[Tonyuyenue KucaoT

4.9

OO01Me XMMHUYeCKHe CBOMCTBA CpeiHUX coJiel. [TosyueHue comneit

4.10

HOJ’IyquI/Ie, CO6I/IpaHI/Ie, pacCiio3HaBaHuWe BOJAOpPOAd, KHUC/I0POAdd, dMMHAKA,

YTIEKUC/IOTO Ta3a B 1abopaTtopuu

4.11

HOJ’Iy‘JEHI/Ie dMMHdKd4, CepHOI‘;I M a30THOH KHUC/IOT B MPOMBIIIJIEHHOCTH. OGLL[I/Ie




CII0COOBI IoJiyueHusd MeTaJlJioB

4.12

I'eHeTHuyecKas CBSI3b MEXAy K1dCCdMHU HeOPraHU4YeCKUX COE,E[I/IHEHI/If/i

Xymurueckue peaKluu

5.1

Knaccudukaiysi XuMA4YecKuX peakiyii M0 pa3/in4yHbIM MpU3HAKaM: M0 YUCIY U
COCTaBy Y4YaCTBYKOL[UMX B peakLMu BeIecTB, IO TeraoBoMy 3¢deKTy, o

W3MEHEHHMIO CTelleHel OKUC/IeHHs XUMUUEeCKUX 3/1EMEHTOB

5.2

TerutoBoit 3ddeKT XUMUUeCKol peakijiu, TepMOXUMHUYeCKUe YpaBHeHHs. JK30-

Y 5HJI0TepMUYecKre peakliu. TepMoXumMHUuecKue ypaBHeHUs!

5.3

OKMC/IUTe/IbHOBOCCTAaHOBUTEIbHEIE peakiun. OxucIuTe/IM U BOCCTAaHOBUTEIU.
HpOL[ECCbI OKHCJ/IeHUA u BOCCTAHOBJIEHUA. SHEKTPOHHBIﬁ OanaHC

OKHC/IUTE/TbHOBOCCTAHOBUTE/TbHOM peakiun

5.4

Teopust 3neKTpoUTHYeCKOU aAuccoranii. KaTMoHbl, aHUOHBL. DJIeKTPOJIUTEI U

Hed/1eKTpoJiuThl. CUTbHBIE U C/labble 3/1eKTPOUThL. CTerneHb AUCCOIUALINU

5.5

PeaKL[I/II/I MOHHOIO OOMeHa. ¥YCJ/IoBUS MMPOTEKAHUA peaKL[I/Iﬁ HMOHHOI'O O6M€Ha,

TOJIHbIE U COKpallléHHble NIOHHbIE YDAaBHEHUS peakLuii

Xumus U OKpysKaroljas cpeza

6.1

BewjectBa ¥ MaTepuasnbl B TOBCEIHEBHOW >KM3HM 4YesioBeKa. be3omacHoe
HCII0/Ib30BaHKe BeIeCTB M XUMUUECKHUX peaklydii B Jy1abopaTopuu U OBITY.

HepBaﬂ TMOMOIb IPpHU XUMHUUYECKHX 0KOT'aX U OTPABJIEHHAX

6.2

XYWMHUUeCKOe  3arpsi3HeHUe  OKpY’Kawlled cpefbl  (KUC/IOTHbIE O,
3arpsi3HeHHe TIOUBBI, BO37lyXa W BOJOEMOB), CTMOCOOBI ero TpeoTBpAaIlleHuUs
[MpenenbHass fomyctumasi KoHueHTpaius BeiectB (IIJK). Ponp xumuu B
peIlIeHUM  SKOJIOTUUeCKUX TMpobseM. YcueHuWe TIAPHUKOBOTO 3¢ deKTa,

pa3pyliieHre 030HOBOT'O CJIOS

6.3

[TpumeHeHue cepbl, a30Ta, Gocdopa, yriepozia, KpeMHUs] U UX COeJIMHEHUM B
ObITY, MeAWI[MHe, TMPOMBIIUIEHHOCTH W CeJIbCKOM XO03sicTBe. [IpumMeHeHue
MeTa/UIOB U CIUIaBOB (CTajb, UYTYH, [JIOpPaJIOMUHMIA, OpoH3a) B OBITY U
MPOMBILIJIEHHOCTH UX coefiuHeHU. [ToHATHe 0 KOPpO3WU MeTaslyioB, OCHOBHbIE

Croco0bl 3alUThI UX OT KOPPO3UHX

6.4

[IpupogHble HCTOUHUKHU YIJIeBOJOPOAOB (yrosib, TPUPOAHBIA Ta3, He(dTb),

TIPO/IYKTHI X TiepepaboTKy (0eH3UH), UX POJib B OBITY U TIPOMBIIILJIEHHOCTH

6.5

HepBOHaI—IaJ'IbeIe MOHATHSI 00 OpraHrMYeCKMX BeljeCTBaX KdK O COeAMHEHHAX
yrjiepoza (METaH, 3TaH, 3TU/IEH, all€TUJIEH, 3TaHOJI, IVIMLIEPHUH, YKCYCHAA KI/ICJIOTa).

[ToHsATHE O OMOJIOTMUYECKU BaXKHBIX BeIIeCTBAX: >KMPAX, 6EJ'IK8.X, yrieBogax — M ux




POJIX B J)KM3HU UEJIOBEKA

7 PacuéTtsbr:
7.1 1o popmy/iaMm XMMUYECKUX COeJMHEeHUI
7.2 Macchl (MacCOBOM) [10/1d paCTBOPEHHOIO BellleCTBa B pacTBOpe
7.3 10 XMMUYECKUM yPaBHEHUSIM




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJ/IBHOI'O ITPOIJECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI AJIS1 YHEHUKA

METOANYECKHWE MATEPUAJIbI VI YUUTEJIA

IN®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETHU

MHTEPHET
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