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ITIOACHUTEJIbBHASA 3AIINMCKA

[TporpaMMa MO XWUMHH Ha YpPOBHe OCHOBHOTO 00IIjero o0pa3oBaHUs
coCTaB/ieHa Ha OCHOBe TpeOOBaHMM K pe3y/ibTaTaM OCBOEHHUSI OCHOBHOM
obOpa3oBaTeIbHOM MIPOrpaMMbl OCHOBHOTO 0011jero 00pa30oBaHus, MpeCTaBIeHHBIX
B ®I'OC OO0, a Takke Ha OcCHOBe eaepasbHON paboueil TporpaMMbl
BOCTIMTAHUS M C YUETOM KOHLIETII[UH TIPeIToiaBaHusl YueOHOTo TpeiMeTa « XUMHSI»
B 0Opa3oBaTe/IbHbIX OpraHu3arusax Poccuiickoit ®ezepariyu.

[TporpaMMa 10 XWMHWM [aéT TIpe/icTaBjieHHe O IieJisfx, oOIeill cTpaTeruu
oOyueHMs,, BOCIIMTAaHWS W Ppa3BUTHSA OO0yYalOU[UXCS CPeACTBAMH yueOHOro
npeJMeTa,  yCTaHaBiAMBaeT  obOsi3aTeslbHOe  TIpeIMETHOe  COZiep)kKaHUe,
TpelyCMaTpUBaeT pacripe/ie/ieHle ero I0 KjlaccaM M CTPYKTypUpOBaHHE TI0
pa3zesiaM U TeMaM TIpOTpaMMbI TI0 XWMHWH, OTpejie/isieT KOJMYeCTBeHHble U
KaueCTBeHHbIE XapaKTePUCTUKH cofieprKaHus, PEeKOMeH[yeMyt0
10C/IeZiloBaTeTbHOCTh ~ U3yUeHUs] XUMHUM C  YYETOM  MEXKIIpeJMeTHBbIX U
BHYTpPUIIPEIMETHBIX  CBsI3€H, JIOTMKM YyueOHOro TIpoliecca, BO3PACTHBIX
0ocobeHHOCTeM OOyuarol[UXCsl, OIpe/e/sieT BO3MOXXHOCTH TpeAMeTa /st
peanu3aiiid TpeboOBaHW K pe3y/ibTaTaM OCBOEHHsI OCHOBHOW 0oOpa3oBaTenbHOMU
MpOorpamMMbl Ha YPOBHE OCHOBHOTO 0O0II[ero oOpa3oBaHUS, a TakKKe TpeOOBaHMH K
pe3y/sibTaTaM 00yueHHsI XUMUM Ha YPOBHe 1iesiell U3yueHUsl TipejMeTa ¥ OCHOBHBIX
BUJIOB yueOHO-TI03HABaTEe/IbHOW JIeITe/IbHOCTH OO0YyUaroIerocsi 0 OCBOEHHIO
yueOHOT0 CO/lep>KaHusl.

3HaHUe XWUMWUU CIOY)KUT OCHOBOW [i/ii (pOPMHUPOBAHUS MHPOBO33pPEHHs
oOyuarolierocsi, ero mpezCcTaB/ieHui O MaTepuaJbHOM eJWHCTBe MHDA, BaKHYHO
posb WrparoT (hopMHpyeMble XHUMHEW TMpeZCTaB/IeHUsT O B3aMMOITPEBPAI|eHHSIX
SHepruM ¥ 00 3BOJIIOLMK BEIIeCTB B TPHUPOZE, O MyTSAX pPeIlIeHHs II00albHbIX
1po0/ieM YCTOMUWBOTO Pa3BUTHSI UelOBeUeCTBa — ChIPhEBOM, SHEPTreTHUYeCKOM,
TTUIIIeBOM U 9KOJIOTHUYeCKOi 6e30MacHOCTH, TTPo6/ieM 3[paBOOXpaHeHUS.

N3yueHue Xxumuu:

criocoOCTBYeT — peajiu3al[dd  BO3MOXKHOCTEH  JUId  CAMOpPAa3BUTHSI U
(hopMHPOBaHUS KY/IbTYPhI TMUHOCTH, €€ 00111ell U GyHKI[MOHATBLHOM I'PaMOTHOCTH;

BHOCHUT BKJIaJ, B (hOpDMHpOBaHHe MBIIIJIEHUS] W TBOPUYECKUX CTIOCOOHOCTeM
0o0yuaroluxcs, HaBBLIKOB WX CAMOCTOSITeJIbHOM yueOHOW  /esTesbHOCTH,
9KCIepUMeHTallbHbIX W UCC/AeloBaTebCKUX YMeHWW, HeoOXOAWMBbIX Kak B
TIOBCEe/THEBHOM >KU3HM, TaK U B TIPOHeCCHOHATLHOM JesiTe/TbHOCTH;

3HaKOMHUT CO CITeli(UKOM HayYHOTO MBIIIIeHNs, 3aK/IaZibiBaeT OCHOBBI
1[e/TIOCTHOTO B3IJIs[ja Ha eJUHCTBO MPUPOBI 1 UeJIOBeKa, SIB/ISIETCS] OTBETCTBEHHBIM
3TaroM B (OpMHUPOBAHUHN eCTeCTBeHHO-HayYHOM I'PaMOTHOCTH 00yYaroInxcs;



criocobcTByeT (OPMHpPOBaHUIO 11€HHOCTHOTO OTHOIIEHUS] K eCTeCTBeHHO-
Hay4YHbIM 3HaHUSIM, K MPUPO/e, K Uesl0OBeKY, BHOCUT CBOM BK/IAJ] B 9KOJIOTMUYECKOe
obpa3oBaHue 00yJaroIUXCs.

IaHHbIe HarpaBjieHWss B O0yueHWH XUMUU 00eCreurBarOTCS CTerU(PUKOM
cofep)kaHusi yueOHOro TipefiMeTa, KOTOPBIA  fIB/ISI€TCS  TeAArOrAYecKd
a/lalTHPOBAHHBIM OTpa)keHWeM 0a30BOM HAyKU XMMHUU Ha OTpe/ie/IEHHOM JTarie eé
pa3BUTHSL.

Kypc xumMuM Ha ypoBHe OCHOBHOTO 001ijero o6pa30oBaHWs OPHEHTUPOBAH Ha
OCBoeHHe OO0yuarol[UMHUCS CHUCTEMbl TepBOHAUAbHBIX TIOHATHNA XWUMHH, OCHOB
HEOPraHWYeCKOW XWUMHMU U HEKOTOPBbIX OT[e/bHbIX 3HAUMMBIX ITOHATHAU
OpraHUYeCcKOu XHMHH.

CTpyKTypa COZep>KaHusi MPOrpaMMbl MO0 XUMHUU CHOPMUPOBAHA Ha OCHOBE
CUCTEMHOr0 ToAxoJa K eé usyueHuto. CojfeprkaHue CK/IaJbIBaeTCsd U3 CUCTEMbI
MOHATUN O XMMUUECKOM 3J/IEMEHTE U BeIeCTBe U CUCTEMBI OHATHUHA 0 XUMUYECKOU
peakiuu. OO6e 3THM CUCTeMbl CTPYKTYDHO OpraHMW30BaHbl TI0 TPUHIUITY
rocae/iloBaTe/TbHOIO pa3BUTUSI 3HAHUM Ha OCHOBE TEOpPeTUUeCKUX TpefCTaB/IeHUN
PasHOro ypOBHS:

- aTOMHO-MOJIEKY/ISIDHOTO yUYeHUsT KaK OCHOBBI BCET'0 eCTeCTBO3HAHUS;

- ITeprognueckoro 3akoHa [I. 1. MeHiesieeBa Kak OCHOBHOT'O 3aKOHa XUMUU;

- y4YeHUs1 O CTPOEHUM aTOMa U XUMUYeCKOU CBSI3H;

- TpeAcTaB/ieHUH 00 3eKTPOMUTAYECKOW JMCCOI[MAI[MM  BeIeCTB B
pacTBopax.

TeopeTnueckre 3HaHUSI pPACCMATpPUMBAKOTCI HA OCHOBE SMITUPUYECKU
MO/TyYeHHBIX U OCMBIC/IEHHBIX ()aKTOB, pa3BMBAIOTCS MOC/Ee/I0BaTe/IbHO OT OJHOTO
YPOBHSI K JIDYrOMYy, BBINO/HSASA (GYHKIUU OOBSICHEHWs W TMPOTHO3WMPOBAHUS
CBOMCTB, CTPOEHHSI U BO3MO)KHOCTEeW TMPaKTUUYeCKOro MpUMeHEeHHUs] U MOJydeHUsI
M3yyaeMbIX BeIlleCTB.

OcBoeHue TIporpaMMbl TI0 XHMHH  CIIOCOOCTBYeT  (DOPMHPOBAHUIO
TMpe/ICTaB/IeHUs1 0 XMMUUEeCKOW COCTaBJIAIOILe HayYHOH KapTHHBI MUpPa B JIOTHKE
eé CUCTeMHOU NPUPOJbI, LIEHHOCTHOTO OTHOIIEHUSI K Hay4YyHOMY 3HaHUKO U
MeToZlaM TO3HaHWS B HayKe. V3yueHWe XWUMHH MPOUCXOJUT C MpPUBIeYeHUEM
3HaHUW W3 paHee W3yUeHHBIX Yy4eOHBIX TMpeAMeTOB: «OKpy’Kaloluii MHUD»,
«buomnorus. 5—7 Knaccbl» U «PUsmKa. 7 Kjiacc».

[Ipy wW3yueHMHM XWMWUMU TIPOUCXOAUT (HOPMHPOBaHWE 3HAHUM OCHOB
XUMHUUeCKON HayKd Kak 00/1lacTM COBPEMEHHOTO eCTeCTBO3HaHMs, MpaKTUUyecKou
JleITeJIbHOCTU Ue/loBeKa W KaK OJHOrO0 K3 KOMIIOHEHTOB MHPOBOM KYJ/bTYPHI.
3ajaua yueGHOTO TIpeiMeTa COCTOMT B (DOPMHPOBAHWUM CHUCTEMBI XUMHUECKHUX
3HaHUN — Ba)kKHEeMUIIIHUX (PaKTOB, TTOHSATHUM, 3aKOHOB U TeOPETUUECKUX T0JI0XKEeHUH,
JOCTYMHBIX 000011leHuii MUPOBO33DEHUECKOTO XapakTepa, s3blka HayKd, B



npuobilleHnd K HayyHbIM MeTO/JaM T[I03HaHWs TPU UW3yYeHUU BelleCcTB U
XUMHUECKUX Peakyii, B (HOPMUPOBAHUM U Pa3BUTHH T03HABATE/IbHBIX YMEHUH U
WX TIpUMEHeHHHd B yueOHO-TIO3HABaTe/JIbHOM U  yueOHO-MCC/e[0BaTeIbCKOM
JesiTeIbHOCTH, OCBOEHWM TIpaBWI 0Oe3omacHOro oOpalljeHusi C BelljeCTBaMH B
MOBCeJHEBHOM JKU3HU.

[Tpu u3yueHMM XUMUU HAa YPOBHE OCHOBHOTO 001ijero obpa3oBaHusi Ba)KHOe
3HaueHHe MPUOOpesTH TaKHe 11e/TH, Kak:

- (dopMupoBaHWe WHTE/UIEKTyaJlbHO PAa3BUTOM JIMUHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHUECTBY, CaMOCTOSITEIbHOMY TIPHHSITUIO peIleHuH,
CriocoOHOM a/IanTUPOBATLCS K OBICTPO MEHSIFOIITUMCS YCIOBUSM JKHU3HHU;

-  HarpaBJeHHOCTh O00yueHMss Ha CHCTeMaTHdyeckoe TIpUOOIIeHHe
00yuaroIuxcss K CaMOCTOSITe/IbHON T103HaBaTe/bHON JesTe/IbHOCTH, HayYHbIM
MeTOo/JlaM TIO3HaHUs, (HOPMUPYIOIIUM MOTHMBAIIMIO M pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

- obecrieueHre yCIOBHH, CITOCOOCTBYIOIMUX MPHOOPETeHNUIO 00YUarOI[MUCS
OTbITa pa3HOOOpa3HOl /eATeNbHOCTH, IMO3HAHUS W CaMOTIO3HAHMS, KJTIOUEBBIX
HaBBIKOB (K/TFOUEBBIX KOMITETEHI[MI), MMEIOL[UX YHUBepCA/JbHOe 3HaueHue is
pa3/IMUHBIX BUZIOB JesITe/IbHOCTH;

- (opmupoBanue 00ieli (GYHKI[MOHALHOW U  eCTeCTBeHHO-HayYHOU
rPaMOTHOCTH, B TOM UHCJIe YyMeHUd OOBSICHATHL U OLeHWBaTh SIBJIEHUS
OKDY>Kalolllero MHpa, KCI0JIb3ysl 3HaHHS U OIbIT, TOJIyYeHHble TMPU U3yueHUHn
XUMHH, TIPUMEHSATb WX TP pelleHnd TpoOsieM B TIOBCEHEBHON >KU3HHU U
TPYZIOBOH JleITeTbHOCTH;

- ¢opmupoBaHre y 0OydarOUUXCS T'YMaHACTHYECKUX OTHOIIIEHUH,
TMOHWMAaHUs 1IeHHOCTH XWUMHYEeCKMX 3HaHUM [jis BBIPAOOTKH SKOJIOTHUECKU
1jeslecooOpa3HOro TIOBefieHWss B ObITY W TPYZOBOW [IeATebHOCTH B Ie/sSX
COXpaHeHUs CBOero 3/10POBbsI Y OKPYKaroIllei IPUPOIHOM Cpe/ibl;

- pa3BuUTHe MOTHBALMU K 00y4YeHMIO, CIIOCOOHOCTel K CAaMOKOHTDOJIIO U
CAMOBOCTIMTAaHUIO HAa OCHOBe YCBOeHMs 0O0IllleuesioBeYeCKUX I1[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY TpO(duU/si U HalpaB/IeHHOCTU AabHEeHIIero
o0yuJeHwMsI.

OO1rjee YHC/IO YacOB, OTBEAEHHBIX /i W3yUeHHsT XUMWUW Ha YpOBHE
OCHOBHOTrO 00111ero obpa3oBanus, coctas/sieT 136 yacos: B 8 Kiacce — 68 yacos (2
yaca B HeJleJir0), B 9 kyacce — 68 yacoB (2 yaca B HeJleJIt0).



COJEPKAHUE OBYUEHUSA

8 KIIACC

ITepBoHaua/IbHbIE XUMHUYECKHE TIOHATHUSA

[Ipegmer xyvmuu. Posib X¥MMUM B JKU3HU YesloBeKa. XMMUS B CUCTEMe HayK.
Tena u BemjectBa. PusruecKre CBOMCTBA BeIeCTB. ArperaTHOe COCTOSTHUE
BelllecTB. [ToHsATHEe O MeTOJax TMO3HaHUSI B XUMUMU. UHCThbIe BellleCTBa U CMECH.
CriocobbI pa3zesieHUst CMeCei.

ATOMBI M MOJIEKy/bl. XHWMHUYeCKhe 3jeMeHTbl. CHUMBOIbI XUMHUUECKUX
37emMeHTOB. [IpocThie U C/10)KHBIe BellecTBa. ATOMHO-MOJIEKYJ/ISIDHOE YUYeHue.

Xumuueckass Qopmyna. BaneHTHOCTb aTOMOB XWMHUECKUX 3/1€EMEHTOB.
3aKOH TIOCTOSIHCTBa cocTaBa BemecTB. OTHOCWTe/NbHasi aTOMHasi Macca.
OTHOCHUTebHAs MOJIeKy/IsipHasi Macca. MaccoBas [0/ XMMUUECKOT0 3/ieMeHTa B
COeIMHEHUH.

KomuuectBo BewectBa. Mosib. MosisipHasi macca. B3avmMoCBsi3b KOJIMUeCTBa,
MacCbl W 4YMC/la CTPYKTYPHbIX eAWHMI] BelllecTBa. PacuéTel mo QopmMyiam
XUMUUECKUX COeIMHEeHUMN.

du3nuecKre U XMMHAUYeCKre sIBieHus1. XMMUUecKasi peakiusi U eé NpU3HaKH.
3aKOH COXpaHeHWsI MacChl BelecTB. XUMHUUecKHWe ypaBHeHus. Knaccudukaims
XUMUUeCKUX peakliuii (coeJuHeHUs], pa3/ioyKeHus, 3amellleHus, o0OMeHa).

XumuuecKuii 3Kcnepumenn:

3HAaKOMCTBO C XMMHUECKOH TIOCYZoM, TpaBWIaMyd paboThl B aboparopuu u
npuéMaMu obpaiiieHus: ¢ 1abopaTOpHBEIM 000py/I0BaHHEM, M3yUeHre W OTNMCaHUe
¢u3nuecKUx CBOMCTB 00pa3l[oB HeOpraHWYecKWX BeIlecTB, Habmro/eHre
¢u3nueckux (r/1aBjeHUWe BOCKAa, TasiHAe JibJld, pacTUpaHWe caxapa B CTYIIKe,
KUIeHWe U KOHJEHCAlUsi BOAbI) U XUMHUUYECKUX (FOpeHue CBeuw, MpOKaJIvBaHHe
MeJHOM ITPOBOJIOKH, B3aUMO/eHCTBYEe Mesa C KUCI0TOM) sIBJIeHUH, HaO/moieHne u
OMMCaHVe TMPU3HAKOB TPOTEKAHUS XMMUUECKUX peakiui (pas/okeHWe caxapa,
B3aMMO/IeMCTBUE CepPHOM KUC/IOThI C XJI0pUAOM Oapusi, pa3jokeHWe TMAPOKCHAA
mMeu (IT) mpu HarpeBaHWM, B3aUMO/eHCTBUE KeJie3a C pacTBopoM conu Meau (II),
M3ydyeHue CIIOCOOOB pa3jie/leHust CMeceii: C TIOMOIIbI0 MarHWTa, (GUIbTPOBaHHE,
BbITIapUBaHWe, AUCTWISALIMS, XpoMaTorpadusi, mpoBeJieHe OUWCTKU MOBapeHHOU
conv, HabmofeHWe W OMKWCAHWe  pe3y/IbTaTOB  TPOBEAEHUs  OIbITa,
WTFOCTPUPYIOLLIEr0 3aKOH COXPAaHEeHUsI MacChl, CO3JaHHhe MOJe/ield MOJIeKYI
(LIapocTep>KHEBBIX).

BakHeliiue npe/iCTaBUTE/TM HEOPraHNYeCKHNX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopos — s71eMeHT U MPOCTOoe
BelllecTBO. HaxoxxzeHue Kuciopoja B Tpupoje, (usnueckue U XUMHYECKUe
cBoiictBa (peakuuu ropeHus). Okcupbl. IIpuMeHeHue kuciopoaa. Criocobbl



MoJiyueHHs1 KUCAopoja B JjabopaTopuud U TMPOMBIIUIEHHOCTA. KpyroBopot
Kucaopoza B ripupojie. O30H — a/l/IoTporiHasi MoAu(UKalys KUCI0po/a.

TernnoBok 3((eKT XWUMHUeCKOW peakLW, TePMOXMMHYECKHWe ypaBHEHUS,
5K30- U SHAOTEPMUUECKHEe peakiuu. TOmIMBO: yrojb U MeTaH. 3arpsi3HeHue
BO3/lyXa, yCUJIeHWe MapHUKOBOT0 3(PdeKTa, pa3pylleHre 030HOBOTO CJIOS.

Bopopon — sneMeHT W TIpocToe BelllecTBO. HaxoxkjgeHue BogopoJa B
npupojie, GusnMueckie U XUMUUECKHe CBOMCTBa, IIpUMeHeHHe, CI0CO0bI
rnosyueHusi. KHC/IOThI U COJH.

MosisipHbIii 00BEM ra30B. PacuéThl 110 XUMHUUYECKHUM YpaBHEHUSIM.

du3nueckre CBOMCTBA BOAbl. Bojga Kkak pacTtBopurenb. PacTBOpHI.
HaceplljeHHble U HeHachblllleHHble pacTBOpbl. PacTBOPUMOCTBL BeleCTB B BOJe.
MaccoBasi 107151 BellleCTBa B pacTBOpe. XMMHUUeCKHe CBOMCTBa BOAbL. OCHOBaHUSI.
Ponb pacTBOpPOB B MpUpPO/ie U B KU3HU uesioBeKa. KpyroBopoT BoAbI B TIpUpPO/IE.
3arpsi3HeHHe MPUPOAHBIX BOJ. OXpaHa M OUKMCTKA NMPUPOSHBIX BOJ,.

Knaccudukaiiys HeopraHuueckux coeguHeHui. Okcugbl. Kinaccudukaiys
OKCHZIOB:  cosneoOpa3yroriue  (OCHOBHBbIe, KHCIOTHble, aM@oOTepHble) U
Hecosieobpa3yromue. HomeHk/matypa OKCHAOB. PuU3WUeckue U XUMHUECKHe
CBOMCTBA OKCUJO0B. [TonyueHre OKCUOB.

OcHoBanusi. Knaccudukaiusi OCHOBaHMM: IENOYM U HEPACTBOPUMBIE
OocHOBaHusA. HoMeHKnaTypa ocHoBaHui. Pu3nUecKre M XUMHUYECKUe CBOUCTBA
ocHoBaHuM. [TonyueHre OCHOBaHUM.

Kucnotel. Knaccudukanusi kucinotr. HomeHknatypa kuciaot. dusmuyeckue U
XMMHMYeCKHe CBOWMCTBA KMCIOT. Psig aktuBHOCTM MeTa/mnioB H. H. Bekertosa.
[TonyyeHre KUCIIOT.

Conu. HomeHnkarypa cosieid. Pusnuecke U XMMUUeCKHe CBOWMCTBA COJIEM.
[Tonyuyenue cosnen.

['eHeTHMUecKasi CBA3b MeXX/1y K/IaCCaMU HeOPraHUUeCKHUX COeUHEHUN.

Xumuueckuii 3KcnepumeHm:

KauyeCTBEHHOE OIpe/iesieHre COZlepKaHus KUMCI0po/Ja B BO3/yXe, MOoJyyeHue,
coOvpaHue, pacrio3HaBaHHWe W U3ydyeHWe CBOMCTB KMC/IOPO/ia, HabmozeHue
B3aMMO/IECTBUSI BEIIeCTB C KUCIOPOJAOM UM YCJOBUSI BO3HUKHOBEHUS U
TIpekpailjeHusi ropeHusi (Mo)kapa), O3HaKOM/eHWe C o0pa3ljaMu OKCHIOB U
OlMCaHWe WX CBOWCTB, TOMy4YeHWe, coOupaHve, pacrio3HaBaHWe U U3yueHHe
CBOMCTB BOZiopojia (ropeHue), B3auMOZieMcTBUe Boopoja C okcugom Mmeau (II)
(BO3MOYKHO HCTIO/Tb30BaHHE BHIeOMaTepHasioB), Hab/moieHe 00pa3IjoB BeIeCTB
KOMuecTBOM 1 MoJib, HMCC/leZloBaHWe OCOOEHHOCTEeH paCTBOPEHHsSI BeIeCTB C
pa3/iMuHOM pPACTBOPUMOCTBIO, TIPUTOTOBJIEHME PpAaCcTBOPOB C OMNpeJeéHHOU
MaCCOBOH [l0JiIel PaCTBOPEHHOTO BellleCTBa, B3aMMO/IEMCTBUE BOAbI C MeTa/jlaMU
(HaTpyeM U KaiblueM) (BO3MOXKHO HCIIO/Ib30BaHHE  BH/leOMaTepyasioB),



vcciejoBaHue 00pa3lloB  HEOpraHWUeCKWX BeIlecTB pa3/IMUHBIX — KJIacCoB,
HabmoZieHre U3MeHeHUs] OKpPaCKM MHAMKAaTOPOB B paCTBOPaX KHMCJ/IOT W IIle/IoUei,
v3yueHue B3aumogencTBus okcuga meau (II) ¢ pacTBopoM CepHOM KHCJIOTHI,
KUC/JIOT C MeTa/U/laMH, peakLMi HeuTpaju3alyy, TOoJyuyeHrue HepacTBOPUMBIX
OCHOBAaHWH, BBITECHEHHWE OJHOr0 MeTa/yla JPYTMM M3 pacTBOpa CO/H, DelleHue
SKCIepUMeHTa/bHbIX 3a/lau I0 TeMe «Ba)kHellllMie K/aacChl HeOopraHu4ecKUX
COeIMHEeHU».

Ilepuiognuecknn 3akoH u Ilepuoauuveckas cucremMa XHUMHYECKHX
y1emeHToB [I. . MengeneeBa. CtpoeHne aroMoB. XuUMHUeCKas CBA3b.
OKuC/IUTE/IbHO-BOCCTAaHOBUTE/IbHbIE peaKIiuu

[TepBble TOMBITKU KJacCU(UKALMM XUMHUYECKUX 37emMeHTOB. [loHsTHE O
rpynnax CXOAHBIX 3/1eMeHTOB (IIleJIOUHble U 1lleJIOYHO3eMe/iIbHble MeTasljbl,
rajioTeHbl, HepTHBIE Ta3bl). 7IeMeHThbI, KOTOpble 00pa3yoT aMm@oTepHbIe OKCH/BI
Y TUJIPOKCU/BI.

[Teproanueckuit 3akoH. Ileprorueckasi CiCTeMa XMMHAUECKUX 3/ieMeHTOB /1.
N. MenpgeneeBa. KopoTkonepuojgHas M [JJMHHOINEpPUOAHasi  (OpPMbI
[Teproauyeckor CUCTEMBbI XUMUYeCKUX 3jieMeHTOB [I. . MeHneneeBa. [lepuoabi
U rpymnnbl. OuU3WUeCKWd CMBICT TMOPSJKOBOTO HOMEPAa, HOMEpPOB Tepuofa W
CPYMIILI 3/IeMEeHTa.

Ctpoenue atoMoB. CoCTaB aTOMHBIX sifiep. M130TOorbI. D1eKTpoHbl. CTpoeHue
9JIEKTPOHHBIX ~ 000/10ueK  aToMoB TiepBbIXx 20 XWMHWUECKHUX  37IeEMEHTOB
[Tepuoguueckor cuctemsl [. V. MeHaeneeBa. XapakTepUCTHMKA XWMHUYECKOTO
371eMeHTa 0 ero nojaoxeHuto B [lepuoanueckont cucreme /1. . MeHpeneesa.

3aKOHOMEPHOCTA M3MEeHeHUsl pajuyca aTOMOB XHWMHWYECKUX 3JIeMEeHTOB,
MeTa/I/TMYeCKUX U HeMeTa/VInueCKHUX CBOMCTB 0 FPyMraM U TepruofiaMm.

3nauenue [Teproauueckoro 3akoHa U [lepromueckor CUCTEMbI XUMHUUYECKUX
57IEMEHTOB [/I1 pa3BUTHs Hayku U mpakTuku. . . MeHpeneeB — yuéHbIM U
rpakJaHuH.

Xumuueckasi cBsisb. KoBasieHTHasi (MO/sipHasi U HeMoJisipHasi) CBS3b.
O/IeKTPOOTPULIATE/IbBHOCTh XUMUYECKUX 3JIeMeHTOB. VIOHHasi CBSI3b.

Crerenb  OKuUC/IeHUs.  OKUCIUTE/IbHO-BOCCTAHOBUTE/IbHBIE  PeaKL[UU.
ITporjeccs! OKUC/I€HUS U BOCCTaHOB/IeHHs. OKUC/IUTe/M YU BOCCTAaHOBUTEIH.

Xumuueckuii 3KcnepumeHm:

v3ydyeHve 0O0pasl[OB BelleCTB METa//IOB W HeMeTa/lioB, B3aUMOZeNCTBUe
TUAPOKCHJA LIMHKA C pacTBOpaMM KHUCJAOT W IIje/ioueid, MpOBe/leHHe OIMbITOB,
WITIOCTPUPYIOLIUX ~ TIPUMEPbl  OKUC/IUTEbHO-BOCCTAHOBUTE/IbHBIX  PeakLAu
(ropeHue, peakLM pas3oKeHUs, COeJUHEHNS).

MesicnpedmemHble ces3u



Peanu3zauyiss MeXIpeAMETHBIX CBsi3ed TPU U3yUeHWU XUMHUM B 8 Kjacce
OCYIIIeCTB/ISIETCS Uepe3 HCIO/b30BaHUWe KakK OOIUX ecTeCcTBeHHO-HayYHBIX
TIOHSITUH, TaK U TIOHSITUH, SIBJISIOIIUXCS CUCTEMHBIMU /ISl OTJe/bHBIX TTPeIMETOB
eCTeCTBEeHHO-Hay4YHOTI' 0 [JUK/IA.

OOb1ue ecTeCTBeHHO-HayuHble TIOHATHS: HAy4YHbINA (PaKT, TUIOTE3a, TeOpHs,
3aKOH, aHa/lu3, CUHTe3, Kiaccudukaius, TepuoJuYHOCTb, HaOoeHue,
9KCIIepUMEHT, MO/IeJTMPOBaHUe, U3MepeHue, Mo/iefb, sIBJIeHHe.

®dusrka: MaTepusi, aTOM, D3/eKTPOH, TPOTOH, HEWTPOH, WOH, HYKJIU/,
W30TOIbl, PaZJMOAKTUBHOCTh, MOJIeKYJ/ia, 3JIeKTPUUECKUM 3apsifi, BellecTBO, Teso,
00BEM, arperaTHOe COCTOsIHHE BellleCTBa, ra3, (u3nyeckue BeSTUUUHBI, eJUHULIbI
M3MepeHHUsi, KOCMOC, TIJIaHeThl, 3B€3/bl, CosTHLIe.

Buosorusi: poTocuHTe3, pixaHue, bruocdepa.

leorpadusi: armocepa, rugpocdepa, MuUHepaabl, TOPHble TOPO/BbI,
ToJie3Hble UCKOTMaeMble, TOTIJIMBO, BOAHbIE PECYPCHI.

9 KV/IACC

BemecTBo 1 XMMHUeCKas peaKkunus

[Tepuouueckuii 3akoH. [Tepuouueckasi cucTeMa XMMHUUeCKUX 3/1eMeHTOB [].
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEDHOCTHM B W3MEHEHWH CBOMCTB
XUMWYECKHUX 95JIEeMEHTOB TIepBbIX TPEX T[epUOJIOB, Kajvs, KaJbLiUsi M UX
COeJMHeHW B COOTBETCTBUM C TOJIO)KEHWEM 3/ieMeHTOB B Ilepuoguueckon
CUCTeMe U CTPOeHHEM UX aTOMOB.

CTpoeHue BellleCTBa: BU/Ibl XMMUUECKOW CBsI3U. THIbI KPUCTAITUYECKUX
PeIETOK, 3aBUCMMOCTh CBOMCTB Bell[eCTBAa OT TUIMA KPUCTA/L/TMYECKOUN PeIléTKUA U
BH/]a XUMHUUECKOM CBSI3H.

Krnaccudukaiyss 1 HOMeHK/IaTypa HeOpraHM4ecKrMx BelecTB. XHUMUUeCKHue
CBOMCTBA BeIlleCTB, OTHOCSIIUMXCS K PAa3/MUHbIM KjaccaM HeopraHh4YecKux
Coe/IMHeHUM, TeHeTUUecKasi CBsi3b HeOpraHMYeCKrX BeIllecTB.

Knaccudukaiys XuMAueCcKUx peakLvii Mo pa3/IMyHbIM NprU3HaKaMm (110 YMcIy
M COCTaBy Yy4YaCTBYIOIIMX B peaklUU BeLeCTB, MO TeII0BOMYy 3(d@eKTy, Mo
U3MEHEHUIO CTelleHer OKUC/IeHUS XUMHUEeCKUX 5JIEMEHTOB, II0 O6paTI/IMOCTI/I, I1o
y4acTUIO KaTaau3aropa). JK30- U dH/A0TepMUUecKre peakijid, TepMOXUMHUUYeCcKue
ypaBHeHWUS.

[ToHsTe O CKOpPOCTH XUMHYecKoW peakiyd. [ToHsiTie 00 0OpaTUMBIX U
HeoOpaTUMbIX XUMUUECKHUX peakiusix. [IoHATHe O rOMOTreHHbIX U reTepOoreHHbIX
peakiysix. [ToHsTue o Karanuse. [ToHsITHE O XMMHUYECKOM paBHOBecuM. PaKToOphI,
B/IMSIOIIME HAa CKOPOCTh XUMMUECKOW peakiuM U TO0JIO)KeHUe XHUMUUYeCKOro
paBHOBeCHSI.

OKHCUTeTbHO-BOCCTAHOBUTE/IbHbIE  Peaki[id,  JIeKTPOHHbINM  OasaHC
OKHC/TUTE/IbHO-BOCCTAHOBUTE/IbHON ~ peaKIIUM. CocTaBfieHHe  ypaBHEHHI



OKHC/IUTeIbHO-BOCCTAHOBUTE/IbHBIX ~ Peaki[uii €  HUCMO0Jb30BaHUEM  MeTojia
3/IeKTPOHHOTO OasaHca.

Teopust 3/1eKTPOTUTHUECKON AUCCOL[AAI[AN. DIeKTPOIATHI U HE3TIEKTPOIUTHI.
KarroHbl, aHMOHBL. MeXaHW3M [UCCOLMAILMK BeIeCTB C pa3/IMUHbIMH BHAaMU
XUMHUUecKol cBsizu. CrerneHb Auccoraiii. CUbHBIe U C/labble 3/1IeKTPOJIUTHI.

Peakiiii HOHHOTO 0OMeHa. Y C/I0BUsI MPOTeKaHUs Peaki|ii MIOHHOTO 0OMeHa,
MOJIHbIE W COKpAIlléHHble WOHHBbIe YpaBHeHWS peakiyid. CBOMCTBa KHCJIOT,
OCHOBaHWM ¥ cojiel B CBeTe TIpeACTaB/IeHHN 00 3/IeKTPOJUTHUECKOH
auccolyanyi. KauectBeHHble peakiiiy Ha MOHBL. [ToHSTHE O THAPOIIM3e COJTel.

Xumuueckuil 3KcnepumeHm:

O3HaKOMJIEHHWEe C MOJIe/IsIMU KDUCTa/VIMYeCKUX pelETOK HeopraHW4yeCcKuX
Bell[eCTB — MeTa/VIOB U HeMmeTa/yioB (rpadgura ¥ anMasa), C/I0XKHBIX Bell[eCTB
(x7opuza HaTpHsi), UCCIeJOBaHUe 3aBUCUMOCTH CKOPOCTH XWMUUYECKOM peaki[uu
OT BO3ZEMCTBUS pa3/MUHBIX (HAaKTOPOB, UCC/AeI0BaHHE 3JIeKTPOIPOBOAHOCTH
pacTBOpPOB Bell[eCTB, TMpoliecca JUCCOLMALMM KHUC/OT, Iiefiouedl U cosei
(BO3MOKHO  WCITO/Ib30BaHKWE  BHJIE0  MaTepHasiioB), TIPOBeZIEHWe  OITbITOB,
W/UTIOCTPUPYIOIINX  TIPU3HAKA  TIPOTeKaHWs  peakldid HOHHOTO  0oOMeHa
(oOpa3oBanue ocajaka, BblJe/eHHe Tas3a, o0Opa3oBaHWe BOJbI), OIbBITOB,
WJUTIOCTPUPYIOIINX ~ TPUMEPbI  OKHUC/IUTeTbHO-BOCCTAHOBUTE/IBHBIX  peakKLyi
(ropeHue, peaklMy pa3/ioXKeHUs], COeJMHEHUs), pacrio3HaBaHWe HeOopraHUueCKUx
BEII[ECTB C TIOMOIIbIO KaueCTBeHHBIX peakldid Ha HOHBbI, pelleHHe
9KCTIepUMEeHTabHBIX 3a/iau.

HemeTa/uibl 4 UX COe/JHHEHUSA

Obijasi  xapakTepucTvka TasoreHoB. Oco0eHHOCTH CTpOeHHs aTOMOB,
XapakTepHble CTereHW OKWciaeHus. CTpoeHue U (U3MUECKHe CBOMCTBA IMPOCTHIX
BEI[eCTB — TrajoreHoB. XWMWUYeCKHe CBOHCTBA Ha IIpUMepe  XJiopa
(B3aUMO/JieiicTBMEe C MeTa/l/laMd, HeMeTa/l/laMH, IlleJiouaMu). XJI0pOBOOPO/I.
CosisiHasi KUC/0Ta, XMMHUUYeCKHe CBOMCTBA, MOy4yeHHWe, TIpuMeHeHue. [leiicTBue
XJIopa ¥ XJIOPOBOJOPO/la Ha OpraHM3M uYejioBeKa. BakHeiilve X/Opuibl U X
HaXoXK/IeHHe B TIPUPO/IE.

OG6m1ast xapakrepucTtyuka 31eMeHTOB VIA-rpymnmbl. OcoOeHHOCTU CTpPOeHUS
aTOMOB, XapaKTepHble CTereHHW OKucieHusi. CTpoeHue W (U3MUeCKUe CBOWCTBA
TIPOCTBIX BeI[eCTB — KMC/IOPO/ia U Cepbl. AJVIOTPOIHbIE MOAUMPUKAIIMN KUCIOPOa
U cepbl. XUMHYecKue CBOMCTBa cepbl. CepoBoAopo/, CTpoeHue, Gu3nueckrie u
XUMHUeCKre CBOMCTBA. OKCHU/BI Cephbl KakK IPeICTaBUTeTM KHC/IOTHBIX OKCHJIOB.
CepHasg KHC/IOTa, GU3NUECKHe W XUMHUeCKWMe CBoMcTBa (06iue Kak
TIpe/ICTaBUTeNST Kjacca KHUCJIOT W creruduueckre). XUMUUYeCKHe peakIuH,
7ie)kalijie B OCHOBe TPOMBIIIJIEHHOTO criocoba TMoyyeHUss CepHOM KHCIOTHI.
ITprMeHeHre cepHOM KUC/IOTBL. COMM CEpHOM KHCIOThI, KaueCTBEHHAsT peakiys Ha



cyibdar-uoH. Haxoxx[jeHrve cepbl U e€ coelMHEHUW B Mpupoje. XUMUYECKOe
3arpsi3HeHHe OKpY»Karolllel cCpe/ibl COeMHEHUsSIMU Cepbl (KUC/IOTHbIE [OXK/H,
3arpsi3HeHue BO3/yXa U BOI0EMOB), CITIOCOOBI ero TpeioTBPaleHusl.

OO1asi xapakTepucTHKa 3/ieMeHTOB VA-rpymrbl. Oco0eHHOCTH CTpOoeHUs
aTOMOB, XapaKTepHble CTeNeHW OKUC/IeHUs. A30T, paclpoCTpaHeHWe B TMpHUpPO/e,
(u3nueckre U xumMmudeckue cBorictBa. KpyroBopor a3ora B npupojie. AMMUAK, €ro
¢du3nuecKkre U XMMUUeCKUe CBOWCTBA, MoJiyueHre 1 rnpuMeHeHue. Co/iM aMMOHMUS,
ux (u3udeckre U XuMHUUYecKre CBOMCTBa, MpUMeHeHUe. KauecTBeHHast peakijusi Ha
HMOHBbI aMMOHUsI. A30THasi KUC/IOTa, eé TosiyuyeHue, (pUsnueckde U XUMHUUYECKUe
cBouicTBa (0OIe Kak TpeAcTaBUTeNs Kjacca KHCAOT U crenudHyeckKue).
Vcrionb3oBaHWe HUTPAaTOB M COJIed aMMOHMSI B KadyeCTBe MUHepabHBIX
yzAobpeHuii. XumMuueckoe 3arpsi3HeHre OKpYy»Karoleil cpefibl COeZIMHEHUsIMUA a30Ta
(KMC/IOTHBIE [IOXK[Y, 3arpsi3HeHre BO37Ayxa, MOuBbl U BoAoéMOB). Docdop,
a/uioTporniHele MoAudukaimu (ocdopa, pusrMueckre M XUMUUYECKUe CBOMCTBA.
Oxkcup docdopa (V) u dhochopHas Kucnora, prsndyeckre 1 XUMUUeCcKre CBOMCTBA,
nosiyueHue. Viconb3oBaHue pochaToB B KaueCcTBe MUHEPA/IbHBIX y100peHUiA.

OO6m1ast xapakrepucTruka 37eMeHTOB [VA-rpymnmbl. OcoOeHHOCTU CTpPOeHUS
aTOMOB,  XapakTepHble  CTelleHW  OKWC/IeHUsl.  YTJepoJ,  a/uIOTPOITHbIe
MOAU(UKALIMKA, pacnpoCTpaHeHue B TMpUpofe, (usnueckue W XUMHUYECKHe
cBomicTBa. Afcop6iusa. KpyroBopot yriepoza B ripupojie. OKCHAbI yryiepoja, Uux
dbu3uyeckie M XUMUUeCKMe CBOMNCTBa, [leliCTBUe Ha JXUBble OpraHU3MBbl,
roJiyueHre W TIpUMeHeHWe. DKOJiorThdyeckKue TpobsieMbl, CBsi3aHHbIe C OKCHIOM
yrneposa (IV), rumorte3a T1/106a7BbHOTO TIOTEIVIEHUSI K/IWMaTa, TTapHUKOBBIN
b dekT. YronbHasi KUCI0Ta U eé CcoMu, UX (pusnueckre U XMMUUeCKHe CBOMCTBA,
rnojiyueHre W TpuMeHeHWe. KauecTBeHHass peaklis Ha KapOOHAT-UOHBI.
Wcnonb3oBaHue KapOOHATOB B ObITY, MeJUIIMHE, TTPOMBIIUIEHHOCTH U CETbCKOM
XO3SIMCTBe.

[TepBoHaya/ibHBIE TIOHATHS 00 OPraHUYECKUX BeIlecTBaX Kak O COeJUHEHUSIX
yrjepojia (MeTaH, 3TaH, 3TU/EH, alleTUIeH, 3TaHoJI, TJIMLePUH, YKCyCHasi KUCJI0Ta).
[Ipypo/iHble UCTOUHUKH YIJIEBOAOPOAOB (Yronb, TIPUPOJHbIA Tra3, HedTh),
MPOAYKThl UX TepepaboTku (OeH3uH), WX POib B OBITY W TPOMBIIIEHHOCTH.
[ToHsiTHe 0 OHoJIOTMUeCKH Ba)KHBIX BellleCTBaX: Kupax, benkax, yrieBofax — U ux
poJM B JKA3HM uejioBeKa. MaTepuasbHOe €eJWHCTBO OpraHUYecKux U
HeOpraHU4YecKUX CoeIMHEHUM.

KpemHuii, ero ¢usnueckue | XWUMHUUeCKHMe CBOMNCTBa, TIO/lyuyeHUe U
npuMeHeHne. CoelnHeHUs1 KpeMHUsi B mipupofie. OOImiue rmpejcTaBieHusi 00
okcuge kpemHus (IV) u kpemHueBor kuciote. CUIHMKaThl, UX UCIIOIb30BaHUE B
ObITY, B TPOMBIILIEHHOCTH. BajkHelllllie CTpOWTe/bHbIe MaTepuasbl: KepaMHKa,



CTeK/I0, 1ieMeHT, 6eToH, >kene300eToH. ITpobGnembl 6Ge30MacHOr0 HMCIOJb30BAHUS
CTPOUTEJIbHBIX MaTepraioB B MOBCeHEBHOU »KU3HHU.

XumuuecKuii 3KcnepumeHmn:

r3ydyeHre 00pa3Ij0B HEOPTaHUUECKHX BeI[eCTB, CBOMCTB COJISTHOM KUCJIOTHI,
TIpOBe/leHre KaueCTBeHHBIX PeakI[|il Ha XJIOpUJ-UOHBI U Hab/Ito/jeHre MPHU3HAKOB
VX TIPOTeKaHWsl, OMbIThl, OTPaKalIue (U3NUeCKue U XUMHUUeCKHue CBOMCTBa
rajloreHoB M HUX COeJWHeHWM (BO3MOXXHO MCIIO/Ib30BaHUE BUeOMaTepuasoB),
O3HaKoM/ieHHe C obpa3ljaMu XJIOpUAOB (TaZloTeHUZIOB), O3HaKOMJIeHHe C
obpa3ijaMu  ceppl W €€  coequHEHUSMH  (BO3MOXKHO  HCITIO/Tb30BaHUE
BH/leOMaTepuasioB), HaboZeHre mpoiiecca 0Oyr/MBaHUs caxapa Iof, AelCTBheM
KOHILIEHTPUPOBAaHHOM CEepHOM  KHUCJIOThbl, M3yuyeHHe XWMHYEeCKUX CBOMCTB
pa30aB/IeHHOM CEepHOM KHC/IOThI, TTPOBe/[eHHe KaueCTBeHHON peakI[uu Ha Cy/bdaT-
VOH U Hab/o/leHre TMpH3HaKa eé TIPOTeKaHHs, O3HaKoMJeHHe C (H3NueCKUMU
cBOlicTBaMHU a3oTa, ¢ocdhopa M UX coeAuHEHUU (BO3MOXKHO HCIIO/b30BaHHe
BUleOMaTepHaioB), obpa3ijaMyd a30THBIX M (PocOopHBIX yH00peHui, moyuyeHue,
coOvpaHue, pacrio3HaBaHWe W M3ydYeHWe CBOWCTB aMMMaka, IIpOBefieHHe
KauyeCTBEHHBIX peaklMi Ha MOH aMMOHUS U ¢ochaT-uoH U M3yueHUe TIPU3HAKOB
WX TIPOTEeKaHUsi, B3aUMO/IeMCTBUE KOHL[EHTPUPOBAHHOW a30THOU KHUCJIOThI C MeZIbIO
(BO3MOXXHO WCI10J/Ib30BaHKe BH/IeOMaTepUasoB), H3y4deHue Mo/iesien
KPUCTa/UTMUeCKUX DEIIETOK anaMmasa, rpadura, @ysuiepeHa, O3HaKOMJIEHHE C
rpoileccoM afcopOI[MK PACTBOPEHHBIX BelleCTB aKTUBHPOBAHHBIM VIVIEM U
yCTPOMCTBOM TIPOTHMBOTa3a, Mojay4yeHre, cobrpaHue, paclio3HaBaHUe W H3yuyeHHe
CBOMCTB YTJIEKHC/IOTO Tra3a, MpOBe/ieHre KaueCTBeHHBIX peakijuii Ha KapOoHaT u
CWIMKaT-UOHbl W U3yueHWe T[IPU3HAKOB WX TIPOTeKaHUsl, O3HAaKOMJIEHUEe C
MPOAYKI[Me CUJMKAaTHOM TMPOMBIIIJIEHHOCTH, pellleHue 3SKCIeprMeHTalbHbIX
3a/1au 110 TeMe «Ba)kHel11Me HeMeTalJIbl U UX COeTMHEHUS».

MeTan/ibl 4 MX COeiNHeHMS

OOb11jasi XapaKTepUCTHKA XMMUUECKUX 3/IEMEHTOB — MeTasyIOB Ha OCHOBAHUU
UX Noyio)KeHUs1 B IleprojguduecKord cCUCTeMe XUMHUUYeCKHWX 3jemeHTtoB [. W.
MenjesieeBa U cTpoeHUs aToMOB. CTpoeHUe meTasuioB. MeTtaMueckasi CBsi3b U
MeTa//TMyecKasi  KpUCTa/uIMuecKasi  peliéTka.  JJIeKTPOXUMHUYeCKUM  psf
HaTpsDKeHUW MeTasiioB. Pu3nueckre U XUMHUUYeCcKre CBoWCTBa MeTayyioB. OO1ue
criocobbl TIo/TydeHUst MeTasiioB. [IoHATHE O KOPPO3WMM MeTaslyIoB, OCHOBHBIE
crocobbl 3amMThl UX OT Koppo3uu. CriaBbl (CTajib, YYTyH, AHOPaJTFOMUHUM,
OpoH3a) 1 UX MPpUMeHeHHe B OBITY W ITPOMBIIILJIEHHOCTH.

[[lesiouHbIe MeTasuibl: TIOMI0KeHWe B [leproinueckon cucTeMe XUMHUYECKUX
sneMmeHTOB [I. 1. MeHpeneeBa, CTpoeHUe MX aTOMOB, HaxOK[IeHUe B MPUPOZe.
dusrueckre U XUMUUeCKHe CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKCUZbI U



TUAPOKCUABI HATpUsi U Kaius. lIpuMeHeHWe IIe/IOYHBIX METa/lloB U MX
coeZIMHEeHUH.

[[lesioyHO3eMe/IbHBIE MeTa/UIbl MarHUM U KajbL[UW: TIOJIO’KEHWe B
[Teprioiniueckou cUcTeMe XMMHUeCKUX 3jieMeHTOB [I. V1. MeHeneeBa, cTpoeHUe
MX aTOMOB, HaxOXJeHue B rpupoge. dusrnueckue ¥ XuMAUYeCKre CBOKMCTBA MarHus
M Kanbuysd. Baxdelve coefuHeHUs1 KajabLus (OKCH[, THUIPOKCHZ, COJIN).
JKécTKoCTb BOJbI U CTIOCOOBI €€ yCTpaHeHHsl.

AsroMuyHUN: To/I0KeHre B [Tepuoanueckor cucTeMe XUMUYECKUX 3/IEMEHTOB
. N. MenjeneeBa, cTpoeHUe aTtoma, HaxoxzJeHue B rpupofe. dusuueckue U
XUMUYEeCKre CBOMCTBA altOMUHUS. AMQOTepHble CBOMCTBA OKCUAA U TMAPOKCHUIA
a/TFOMUHUSL.

Keneszo: nonoxeHve B [leproauyeckor cucTeMe XMMUUECKUX 3/1eMeHTOB [].
N. MeHpeneeBa, CTpoeHUe aTOMa, HaxXxOX[eHue B Tipupoge. dPusuueckue U
XMMHUeCKre CBOKCTBa »ene3a. OKCH/bI, THAPOKCUBI U coH xkeste3a (11) v xxene3a
(ITI), ux cocraB, CBOMCTBA U MOTyUeHHe.

Xumuueckuil 3KcnepumeHm:

O3HAaKOMJIEHHe C o0pa3ljaMM MeTa/uVIOB W CIUVIaBOB, HMX (HHU3NUECKUMU
CBOMCTBaMH, M3y4YeHHWe pe3yJbTaTOB KOPPO3WHM  MeTa//IOB  (BO3MOJKHO
WCIIO/Tb30BaHUe BHIeOMaTepranoB), 0coOeHHOCTel B3aUMOJEMCTBHSI OKCH/A
Ka/JbLI¥si W HaTpusi C BOJOM (BO3MOXKHO MCII0/Ib30BaHWE BHUEOMAaTepUasoB),
HCC/ie[JoBaHUe CBOMCTB KECTKOW BO/IbI, TIpOLiecca TOpPeHHUs >Kejie3a B KUCJIOPO/Jie
(BO3SMOKHO  WCMOJIb30BaHWE  BUJIeOMaTepuasioB), TMPU3HAKOB  MPOTEKaHUS
KauyeCTBEHHBIX DAkl Ha WOHBbI: MarHusi, Kaablus, aJlOMUAHUS, LIUHKA, >Kese3a
(I1) u xene3a (III), megu (II), HabmMrOZEHME W OTTHMCAHKE TIPOL[ECCOB OKPAIIMBAHUS
rJlaMeHu HWOHaMU HaTpusi, KaJiusi U Kanbldsd (BO3MOXKHO HCIIOJIb30BaHHeE
BU/IeOMaTepUaioB), UCC/IeloBaHMEe aM(pPOTEPHBIX CBOMCTB MAPOKCH/A aTFOMUHUS
Y TU/JPOKCH/IA LINHKA, pellleHre SKCIepUMeHTalbHbIX 3a/au 1o TeMe «BakHerive
MeTaJl/Tbl U UX COeUHEHUS».

XuMuA 4 OKpYy)Karluas cpeja

BeilectBa ¥ MaTepuanbl B TOBCeJHEBHOW >XM3HM uejioBeKa. be3zomacHoe
WICTI0/Tb30BaHKe BEIeCTB M XMMHUeCKUX peakiuid B ObITy. [lepBasi moMoIip mpu
XUMHUECKUX 0’KOTaX U OTPaBJIeHUSIX.

XrMHUUeCKoe 3arpsisHeHHe OKpY’Karollen cpefbl (TipefienbHast [OIMyCTHUMast
KOHL|eHTpaLus BeljecTs, Aanee — [1/IK). Ponb xumMun B pelieHU 3KOJI0TrMYeCKUX
npobJiem.

XumuuecKuil 3KcnepumeHm:

r3ydyeHre 0o0Opa3lloB MaTepuasaoB (CTEK/O, CIIaBbl METAsIOB, TOIMMepHbIe
MaTrepHraJbl).

MesicnpedomemHble cesizu



Peanu3zanms MeXnpeJMeTHBIX CBsS3€M IPU HU3yYeHUM XUMHUU B 9 Kiacce
OCYILIeCTB/ISIETCST 4yepe3 UCIOJb30BaHHWEe KakK OOIIMX eCcTeCTBeHHO-HayUHBIX
TIOHSITUM, TaK Y TOHATUM, SIBJISTFOLIUXCS CUCTEMHBIMU [Jisl OT/e/bHBIX MPeJMeTOB
eCTeCTBeHHO-HayYHOr0 [JUK/Ia.

OO1i1e ecTeCTBeHHO-HayuHble TOHSTHS: HayuHbId (akT, TUIOTEe3a, 3aKOH,
TEOpUsl, aHaau3, CUHTe3, KjaaccuduKalys, T[epUoAUYHOCTb, Hab/rofeHue,
JKCIepUMeHT, Mojle/IMpOBaHue, W3MepeHue, MOjesb, siBJieHWe, TapHUKOBBIN
3¢ eKT, TeXHOIOTHs, MaTepUaIbl.

dusmka: Marepus, aToM, 3eKTPOH, IPOTOH, HEWTPOH, WOH, HYK/UJ,
V30TOIbl, PajUOaKTUBHOCTb, MOJIEKYy/a, 3/eKTPUUeCKWUM 3apsi[, NPOBOJHHUKH,
TIOJIYTIDOBO/IHMKY, /IU3/MEeKTPUKH, (POTO3/1eMeHT, BelecTBO, Teno, O00BbéM,
arperaTHOe COCTOSIHME Bell|eCTBa, ra3, pacTBOpP, paCTBOPUMOCTb, KDUCTA/I/TMYeCKast
pelléTKa, CryiaBbl, (H3UUeCKWe BeIWUWHbI, eIUHHULbI W3MepeHUsi, KOCMHUYecKoe
MIPOCTPAHCTBO, MJIaHeThl, 3BE3/1bl, Co/HLIe.

Buosnorusi: ¢otocuHTe3, AbixaHue, Ouocdepa, 3KOCHMCTEMa, MUHEPaIbHbIE
yZA00peHusi, MUKPO3/IeMeHTbI, MaKpO3/ieMeHThI, UTaTe/IbHble BellleCTBa.

leorpadgus: armocepa, rugpocdepa, MHUHepaabl, TOPHbIE TOPOABI,
T0JIe3Hble UCKOTIaeMble, TOTI/IMBO, BOJHbIE PECYDCHI.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHUSA IIPOI'PAMMBI IIO
XMHNHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJ/IbTATBI

JINUHOCTHBIE pe3y/bTaThl OCBOEHHS TIPOrpPaMMbl OCHOBHOTO 0OI1iero
o0Opa30BaHUsI JOCTUTAIOTCSI B Xozie oOydeHUss XUMWUMA B €JUHCTBE y4eOHOM U
BOCIUTaTeTbHOU /IesiTe/TbHOCTU B COOTBETCTBUM C TPAJUIMOHHBIMU POCCUUCKHUMU
COLIMOKY/IbTYPHBIMU UM 1YXOBHO-HPaBCTBEHHbIMU LIEHHOCTSIMU, TIPUHSTHIMU B
o0IlecTBe TMpaBWaMU W HOPMAaMM TIOBeJeHWs] M CIOCOOCTBYIOT Tipoljeccam
CaMOTIO3HaHMSI, CAMOPa3BUTHS U COLIMA/IHA3AIUM 00YyUarOIINXCs.

JIMUHOCTHBIE ~ pe3y/lbTaThl  OTPa)KalOT  TOTOBHOCTb  OOYyUarOL[UXCS
DYKOBO/ICTBOBATbCSI CUCTEMOM TIO3WTHMBHBIX 1IeHHOCTHBIX OpUEHTalui U
pacilvpeHre OnbITa JesiTe/lbHOCTU Ha eé OCHOBE, B TOM UMCJIe B UaCTH:

1) naTproTUYECKOr0 BOCITUTAHUA:

1[eHHOCTHOT'O OTHOIIIEHUSI K 0TeUeCTBEHHOMY KY/JIbTYPHOMY, HCTOPUUECKOMY
¥ HayyHOMYy Hac/je[ui0, TOHUMaHUsl 3HAaueHUs XUMUUeCKOW HayKu B >KU3HU
COBpeMEeHHOr0 00IIlecTBa, CIIOCOOHOCTH B/IaJeTh AOCTOBEpHOM WHbopMalyei o
repeioBbIX [OCTWXKEHUSIX W OTKDBITUSX MHUDOBOM M OTeUYeCTBEHHOM XHUMUU,
3aMHTePeCOBaHHOCTH B HAayUHBIX 3HAHUSIX 00 yCTPOMCTBe MUpa U 00111eCTBa;

2) rpaXkJaHCKOr0 BOCITUTAHUSA:

Mpe/iCTaB/eHUs] O COLMA/IbHBIX HOpMax U TpaBWIaX MeX/JIUUHOCTHBIX
OTHOIIIEHUH B KOJJIEKTHBE, KOMMYHHUKAaTHBHOW KOMIIETEHTHOCTH B OOIIIeCTBEHHO
MOJIe3HOM,  yueOHOMCC/IeZIOBaTe/IbCKOM, TBOPUYECKOW W APYIHMX  BHAAX
JlesITeTbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOW [IeATe/IbHOCTH TIpU
BBLITIOJTHEHUM y4eOHBIX, TIO3HABATe/NbHBIX 3a/]ad, BBLITIOJHEHUM XUMHYECKUX
9KCTIePUMEHTOB, CO3/IaHUY YUeOHBIX TTPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMaHHUIO
¥ B3aMMOTIOMOIIM B TIpollecce 3TOM yueOHOW [ieATeNbHOCTH, TOTOBHOCTU
OLIeHMBaTb CBOEé TIOBeJjeHWe U TIOCTYNKM CBOMX TOBapylleld C MO3ULUU
HPaBCTBEHHBIX U MMPAaBOBLIX HOPM C YUETOM OCO3HAHUSI MOC/Ie/ICTBUM MOCTYITKOB;

3) IeHHOCTH HAyYHOT0 MO3HAHUA:

MHPOBO33peHUYeCcKre Tpe/ICTaB/ieHHsI O BellleCTBe M XMMUUeCKOW peakiluy,
COOTBETCTBYIOLLME COBPEMEHHOMY YDOBHIO pa3BUTHSI HAayKHM U COCTaBJISIOIIMUE
OCHOBY [i/isi TIOHUMaHHWsI CYL[HOCTA Hay4yHOW KapTWHbI MMpa, MpejcTaB/ieHusi 06
OCHOBHBIX 3aKOHOMEDHOCTSIX PAa3BUTUSI TPUPO/IbI, B3aUMOCBSI3IX Ue/ioBeKa C
TIPUPOJHOU Cpe/ioii, O PO XMMHUU B TMO3HAHUU 3TUX 3aKOHOMEPHOCTel;

ro3HaBaTe/ibHble MOTHBBI, HallpaB/ieHHbIe Ha MOJyueHWe HOBBIX 3HAHUU IO
XUMHH, HeoOxoauMmble Ay OObsICHEHHSI HaOMIOZaeMbIX ITPOLIECCOB U SIBJIEHUH,
ro3HaBaTe/JbHOW, WH(OPMAllMOHHOW M UWTATe/bCKOM Ky/JbTypbl, B TOM UUCJIE
HaBBIKOB CaMOCTOSITe/IbHOM paboThl € y4eOHBIMM TEKCTaMH, CITPABOYHOM



JIUTEPaTypoOd, [JOCTYMHbIMA TEXHUUECKUMHM CpeACTBaMU HMH(POPMAaLIMOHHBIX
TeXHOJIOTUI;

vHTepeCc K OOydYeHHI0O ¥ TIO3HAHWIO, JFO003HATEBbHOCTb, TOTOBHOCTH M
COCOOHOCTHL K caMoo0Opa3oBaHMIO, TIPOEKTHOM W MCC/Iel0BaTeTbCKOU
JesiTeIbHOCTH, K OCO3HAHHOMY BBIOODY HarpaB/IeHHOCTH U YPOBHsI 0OydeHus B
JlanbHeMIIIeM;

4) ¢hopMupoBaHus KY/IbTYPbI 30POBbS:

OCO3HaHWe I1IeHHOCTU J>KW3HM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOeMy
3/JOPOBBIO, YCTAaHOBKM Ha 37I0POBbINi 00pa3 >KW3HW, OCO3HAHWE TIOC/eACTBUM U
HeTIpUsiThe BpeJHBIX TIPUBbIUEK (YIOTpeOieHUsl alkoroJisi, HADKOTUKOB, KYPeHHUs]),
HeoOXxoauMOCTU COOJro/leHUsT TIpaBWU/  Oe3oracHOCTH mpu  obpalrieHun C
XUMHUECKUMU BeIl[eCTBaMH B OBITY U peanbHOM >KU3HM;

5) TPYAOBOro BOCIUTAHMS:

VHTepeC K MPakTU4eCKOMY U3yUeHUI0 Tpodeccuii U Tpyia pa3/iiuHOro po/a,
yBaKEHUEe K TPyAy W pe3y/ibTaTaM TpPYZOBOW [eATeJbHOCTH, B TOM YMC/Ie Ha
OCHOBe TIpUMEHEeHUs TIpeJIMeTHbIX 3HaHWN TI0 XWUMHH, OCO3HAaHHBI BBIOOD
VHAVBHUyabHON TPaeKTOPHH MPOJ0/IKEHUST 00pa30BaHusI C YUETOM JTIMUHOCTHBIX
WHTEPeCOB U CTIOCOOHOCTH K XMMHH, 00IT[eCTBeHHbIX WHTEPeCOB U TIOTpebHOCTeH,
yCTIeITHOM npodeCcCHOHaMbHOM AesiTeTbHOCTA W Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aZlaliTUPOBaThCs B MPOdeCCUOHAIbHOU Cpe/ie;

6) 7K0/10ruH4ecKoro BOCIIUTAHHUSA:

9KOJIOTUYECKH Iieiecoo0pa3Hoe OTHOIeHWe K TIPUpO/ie KaK HMCTOYHUKY
JKW3HU Ha 3emJie, OCHOBe e€ CyIeCTBOBaHUsl, TIOHMMaHue 1[eHHOCTU 3[,0POBOr0 U
6e3omacHoro o6Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIeHHWe K COOCTBEHHOMY
bU3nMUeckoMy W TICUXHUYECKOMY 3/I0POBbIO, OCO3HaHHEe IIeHHOCTU COO/I0eHus
TIpaBW/I O€30MaCHOTO TI0BeIeHHs TIpU paboTe C BelljeCTBaMH, a TaKKe B CUTYaI[UsX,
YTPO>KAOIIUX 3/10POBbIO U XKU3HU JHO/IeH;

CrI0COOHOCTH TIPUMEHSITh 3HaHMS, TOlydaeMble TP W3yUYeHWHd XUMUHU, AJIs
pelleHus 3a/1a4, CBSI3aHHBIX C OKPY’Karolller MPUPOHOU CpeJloH, AJ1sl OBBILLIEHUS
YPOBHSI  3KOJIOTUYECKOW KY/JbTYphbl, OCO3HaHHUSI TJI0OA/JLHOTO  XapakTepa
9KOJIOTUUECKUX TIpo0/ieM W TIyTel WX pellleHust TOCPeACTBOM METOZOB XHWMUH,
5KOJIOTMYeCKOT0 MBIIILJIeHHs], YMeHHsI PYKOBOZCTBOBAaTLCSI UM B T0O3HaBaTe/IbHOM,
KOMMYHUKAaTUBHOHW U COLIMAJIbHOU TMPaKTHKe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B cocraBe MeTanpeAMeTHLIX pe3yJbTaTOB BbIIESIOT 3HAUMMble [I7IsT
dbopMHpoOBaHUs MUPOBO33peHUs OOlljeHayuHble TIOHATHS (3aKOH, Teopwus,
TIPUHLIUI, TUTIOTe3a, (PaKT, cucTema, MpOoLeCC, SKCIIEPUMEHT U ApPYyroe.), KOTophble
WCTIO/Ib3YIOTCS B eCTeCTBeHHO-HayUHbIX YueOHBbIX TipefiMeTax W TI03BOJIIOT Ha
OCHOBe 3HaHWM M3 3TUX IpeaMeToB (OPMUPOBATh Tpe/CTaBlIeHHe O I1[e/I0CTHOMN



HayuyHOW KapTHMHe MHpa, U YHHBepca/ibHble yueOHble AeiicTBUs (TI03HaBaTe/bHEbIe,
KOMMYHUKaTUBHbIE, pery/sTUBHbIE), KOTOpble oOecreurBarOT (HOpMUpOBaHUe
TOTOBHOCTU K CaMOCTOSITe/TbHOMY TUIAHUPOBAaHWIO U OCYIIECTBJIEHHIO yueOHOM
JesITeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBePCAa/IbHbIe yueOHbIe /JeHCTBUS

Bba3oBble jioruuecKue AeiCTBUA:

yMeHUsI MCMO/b30BaTh TPUEMBI JIOTUUECKOTO MBIILJIEHUs] TIPU OCBOEHUU
3HaHUM: PACKpbIBaTh CMBIC/I XUMUUECKUX TMOHATUN (BbIJENSATh UX XapaKTepHble
TPU3HAKK, yCTaHaBAMBaTh B3aUMOCBSI3b C JAPYTMMU TIOHSTHSIMU), UCIO/Ib30BaTh
TIOHSTUS Z1Jis1 00BSICHEHUsI OT/IeTbHbIX ()aKTOB U SIBJIEHUM, BIOMPATh OCHOBaHUS U
KpUTepUM /151 KIacCU(PUKALMM XUMHUYECKHUX BEIeCTB U XUMHYECKUX peaKLUi,
yCTaHaB/IMBaThb TPUUMHHO-C/€/ICTBEHHbIE CBSI3W MeXAy OObeKTaMu HW3ydeHus,
CTPOUTH JIOTUYECKHE PACCyX/eHHUs1 (MHAYKTUBHbIE, JeyKTUBHbIE, [0 aHa/JIOTUH),
JlenaTh BbIBO/IbI U 3aK/IFOUEHHUS;

yMeHue TpUMEHSTb B TIpolLlecCe TIO3HAHWS TIOHATUSL (MpeJMeTHble U
MeTarpeJMeTHbIe), CUMBOJIMUECKUe (3HAKOBbIe) MO/Ie/TH, UCTIO/Ib3yeMble B XUMUH,
ripeobpa30BbIBaTh LIMPOKO TIPUMEHsIeMble B XUMUU MO/Ie/IbHbIe TIPe/ICTaB/IeHUs —
XUMWYEeCKU 3HaK (CMMBOJ 3jieMeHTa), XUMuueckass ¢opMmysa M YypaBHeHUe
XUMHUUeCKON peakiui — MpHY pellleHuH yueOHO-TI03HaBaTeIbHBIX 3a7jad, C YUETOM
3TUX MOJIe/IbHBbIX Mpe/CTaB/JeHU BBISB/ISTh M XapaKTepU30BaThb Cyll[eCTBEHHbIe
TIPU3HAKU U3yuaeMbIX 00BEKTOB — XUMUUECKUX BEIeCTB U XUMHUUECKUX peaKLvi,
BBISIB/IATL ~ OOIMe  3aKOHOMEPHOCTH, TIPUYMHHO-CIe/ICTBEHHbIE CBSI3U U
MPOTHUBOPEYMS B M3yUaeMbIX IPOLIeCCax U sIBJIeHUSIX.

Bba3oBble ucciefoBaTe/IbCKHe AefiCTBUS:

yMeHUe WCIO/b30BaTh TOCTaB/eHHbIe BOIPOCHI B KauecTBe WHCTPYMeHTa
MO3HaHMUs, a TakKe B KayeCcTBe OCHOBbI i1 (DOPMUPOBAHUSI THUIOTE3bl TIO
MpOBepKe MPaBU/IbHOCTU BbICKA3bIBa€MbIX CY K EHUIA;

nprobpeTeHre OMbITa IO TUIAHUPOBAHWIO, OPTaHM3ALMA U TIPOBE/IeHHI0
yUueHHYeCKMX 9SKCIIepUMEeHTOB, yMeHHWe HaO/imofaTh 3a XOJOM Tpoljecca,
CaMOCTOSITeJTbHO TIPOTHO3MPOBATh €ro pe3y/ibTaT, (opMyadpoBaTh 0000IeHUs 1
BBIBO/IbI 10 pe3y/ibTaTaM IMPOBeJEHHOTO OMbITa, UCC/IeJOBaHUS], COCTABJISITh OTUYET
O TIpO/IeJTaHHOM pabore.

Pabora c uapopmanmeii:

yMeHUe BbIOWpaTh, aHa/JIW3UpPOBaTh W WHTEPIIPETUPOBaTh WH(MOPMALIMIO
pa3/IMuUHBIX BUJOB U (DOPM MpeACcTaB/eHus], MOayYyaeMyt0 U3 pa3HbIX UCTOUHHUKOB
(Hay4HO-TIOMy/ISIpHasi  JIuTepaTypa XWMHYECKOr0 COJ/lep)KaHHWsl, CIPaBOYHbIE
nocobusi, pecypchl MHTepHeTa), KPUTUUECKHA OLIEHWBATh TIPOTHBOPEUMBYIO U
He/I0CTOBepHYI0 UH(OpMalHio;



yMeHUe TIPUMeHSITh pa3/iiyHble MeTO/bl M 3arpochl MpU TIOUCKe U 0TOOpe
vH(OpMaI[Md U COOTBETCTBYIOIIUX [IJaHHBIX, HEOOXOJUMBIX /i BBIMOJTHEHUS
yueOHBIX U TI03HaBaTe/IbHBIX 3a/lau OTpe/le/IEHHOr0 TUIIa, PUOOpeTeHre OIbiTa B
00/MacTd  WCMONB30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIX — TeXHOJIOTHH,
OBJIaJleHre KY/IbTYpO aKTUBHOT'O MUCIOJIb30BaHUSI PA3/IMUHbIX MTOMCKOBBIX CUCTEM,
CaMOCTOSITeJTbHO BbIOMpaTh ONTUMAaJIBEHYIO (hOpMY MpezicTaB/ieHus UHPOpMaLuu 1
WJTIOCTPUPOBATh pelllaeMble 3alaud HeCJIO)KHBIMM CXeMaMH, AuarpaMMaMmi,
apyruMu (opmamu rpaUKy ¥ X KOMOWHALHSMU;

yMeHWe WCI0/Ib30BaTh MW aHA/JWM3WpOBaThb B Tipollecce y4ueOHON W
WCC/Ie0BATe/IbCKOW [1eATeTbHOCTU UH(POPMALIUI0 O BJ/IMSIHUU MPOMBILLIEHHOCTH,
CelbCKOT0 XO03SIMCTBAa M TPAHCIIOPTA Ha COCTOSIHUE OKPY’Karollled IPUPOHOM
cpefpbl.

KoMMyHUKaTHBHbIE YHUBEPCA/TbHbIE YUeOHbIe JeHCTBHUS:

yMeHMs1 3ajJlaBaTb BOINPOCHI (B XOJe auvanora U (WaM) AWUCKYCCHM) TIO
CyliecTBy  oOcykgaemoil  Tembl, (OPMYJHUPOBAaTb CBOU  TIpeJIOKeHUs
OTHOCUTE/TbHO BBITIOJTHEHUS TPe/I/IOKeHHOM 3a/1aul;

yMeHUs] ~ TIpeJCTaB/sATb  TOAyuYeHHble  pe3y/abTaTbl  M0O3HAaBaTe/bHOU
JleAiTeTbHOCTU B YCTHBIX U TTMCbMEHHBbIX TeKCTaX; /ejiaTb Tpe3eHTal[1io
pe3y/IbTaTOB BBIMOHEHUsT XUMHUYEeCKOro 3KcreprMeHTa (1abopaTOpHOTO OIbITa,
nabopaTopHOM pabOoThI TI0 UCC/IeJOBaHHIO CBOMCTB BEIeCTB, YueOHOI0 IMPOeKTa);

yMeHUs] y4yeOHOTO COTpyAHMUECTBA CO CBEPCTHUKaMM B COBMECTHOM
MO3HaBaTeJIbHOM U UCC/Ie[OBAaTe/NbCKOM  [1eATe/lbHOCTM  TpPU  pelleHur
BO3HUKAIOIUX TIp0o0/ieM Ha OCHOBe yuéTa OOIMX WHTEPeCcOB W COT/IaCOBaHUS
no3utii (06cyXzaeHusi, oOMeH MHEHMSIMH, «MO3TOBbIe IITYPMbI», KOOPAWUHAI[US
COBMECTHBIX JIEUCTBUM, OlpeJie/ieHde KpUTEepUEeB TI0 OL[eHKe KayecTBa
BBLITIOJTHEHHOMW pabOTHI U IpyTHe).

PeryiAaTHBHBbIE YHUBEpPCA/IbHbIE yUeOHbIe efCTBHS:

yMeHHe CaMOCTOSITe/IbHO OmpeJensTh Le/U [esTe/IbHOCTH, TJIaHUPOBATh,
OCYILIeCTB/ISITh, KOHTPOJUPOBAaTh U TMPU HEOOXOAWMOCTU KOPPEKTHPOBAaThb CBOHO
JesiTe/IbHOCTh, BbIOMpaTh Haubosiee 3¢ dheKTrBHbIE CIOCOOBI pellleHrs yueOHbIX U
Mo3HaBaTe/NbHbIX 33/lay, CaMOCTOSITe/IbHO COCTaB/sITb WIA KOPPeKTUPOBAThb
MpeJ/I0’KeHHbIM aJIFCOPUTM  [€MCTBUM TPU  BBIMOJIHEHUM 33laHUM C  YYETOM
M0J/IyueHrs] HOBBIX 3HAaHUM 00 M3yuaeMbIX OObeKTax — BeIecTBaX W Peaki[usix,
OLIeHMBaTb COOTBETCTBUE TOJIyYEHHOTO pe3yJsibTaTa 3asiB/JIeHHOM Lie/iv, YMeHHe
WCI0/1b30BaTh M aHA/IM3UPOBAaTh KOHTEKCTHI, TIpejijlaraeMble B YCI0BUHW 3a[JaHUM.

IMPEAMETHBIE PE3YJ/IbTATBI

B cocraBe TipeMeTHBIX Ppe3yJbTaTOB II0 OCBOEHHWIO 00s3aTeTbHOr0
COJlep>KaHMsI, YCTAaHOBJIEHHOTO JaHHOW deaepanbHOl paboueil MporpaMMor,
BbIJIEJISIFOT: OCBOEHHble O00yuarolIMMMCS HayuyHble 3HaHHWs, YMeHUs U CIoCOObI



JelicTBuM, crnenudryecKde s TpeAMETHOM o0macT  «XUMHSD», BUJBI
JledTeJIbHOCTM 1O  TOJy4eHUI0 HOBOIO 3HaHWS, €ro HHTeprpeTaluH,
rpeoOpa30BaHIO ¥ TIPUMEHEHHIO B Pa3/IMUHBIX YUeOHBIX U HOBBIX CUTYaI[UsX.

K koHily obyueHus B 8 Kacce rnpeZiMeTHbIe pe3y/bTaThl Ha 0a30BOM YpPOBHe

JOJDKHBI OTpaXkaTb C(HOPMUPOBAHHOCTh Y 00yJaOIIUXCST YMEHUH:

e pacKpbIBaTb CMbICJI OCHOBHBIX XMMHWUYECKHUX TMOHSTHW: aTOM, MOJIeKy/a,
XUMUUECKUH 3JIEMEHT, MPOCTOEe BeIeCTBO, CJIO)KHOEe BeleCTBO, CMeCh
(ofHOpOZHAsE U HEOJAHOPOAHAsT), BaJIGHTHOCTb, OTHOCUTE/IbHAsi aTOMHasi U
MOJIEKY/ISIDHasi Macca, KOJIAYeCTBO BellleCcTBa, MOJIb, MOJISIDHasi Macca,
MaccoBasi 0/si XUMAYeCKOTO 3/ieMeHTa B COeZIMHeHUN, MOJISIPHBIA 00bEM,
OKCH/[, KUCJIOTa, OCHOBaHWe, CO/lb, 3JIEKTPOOTPHULIATE/ILHOCTb, CTeleHb
OKHCJIeHUsI, XWMHWYecKasi peaklys, KaaCCU(PUKALUsl peaklui: peakiuu
COeIUHEHWs], peaKLUU pa3/iOKeHUsl, peakuu 3aMelleHHus, peakluu
oOMeHa, 9K30- U SHAOTepMUUECKHe PeakKliy, TeryioBoi 3¢ heKT peakiuu,
AP0 aTOMa, 3JIEKTPOHHBIM CJIOM aTroma, aTOMHasi OpOuTalb, pagdycC
aToMa, XMMHUYecKasi CBsi3b, MOJISIpHasi U HeroJisipHasi KOBajJleHTHasl CBSI3b,
VWOHHAasi CBSI3b, MOH, KaTMOH, aHWOH, PAaCTBOpP, MacCOBas [10/s1 BelllecTBa
(TpoLieHTHas1 KOHI|eHTpal1s1) B pacTBOpe;

* WUIKOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMWUECKHUX T[IOHATHUM U
TIPUMEHSTh 3TH MOHATHS IPY ONKMCAHUM BeLLeCTB U UX MpeBpallleHul;

* HCIIO/b30BaTh XWUMHWYECKYI0 CHUMBOJIMKY [IJI1 COCTaBjaeHus (HopMys
BellleCTB U YPaBHEHUW XMMUUECKUX PeakLvi;

e OrpefieNIsiTh BaJIeHTHOCTh aTOMOB 3/IeMEHTOB B OWHApHBIX COeAUHEHMUSIX,
CTelleHb  OKHCJeHUs  371eMeHTOB B  OWHApHBIX  COeJUHEHUSX,
TIPUHA/IEXXKHOCTh BellleCTB K OrpefenéHHOMY KJacCy COeJMHEeHUM Mo
dbopmysiaMm, BHJ XUMHUUYECKOW CBsI3W (KOBajleHTHAass W WOHHas) B
HeOpraHUYeCKUX COeUHEeHUsX;

e packpeBaTh cMbicn Ilepuopuueckoro 3akoHa [I. WM. Menpesneesa:
JIeMOHCTPUPOBaTh TIOHMMAaHWe T[epUOUYECKOW 3aBUCHMOCTA CBOKMCTB
XMMUUECKHX 37IeMEHTOB OT MX moJioxkeHus B Ilepuoguueckou cucteme,
3aKOHOB COXpaHeHWs MacChl BeIeCTB, TMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO y4eHUs1, 3aKOHa ABOraJipo;

e OMNUCHIBAaTb W XapaKTepu3oBaTh TabmuHyio ¢opmy I[lepuoanueckoit
CUCTeMbl XMMHUUECKHMX 3JIEMEHTOB: pa3iuyaTb T[IOHATUS  «TJIaBHAs
nogrpynna (A-rpynma)» u «mmobouHas noarpyrma (b-rpymma)», Majbie U
Oonbliiie TIEPUOABI, COOTHOCHTH 0003HaueHWs, KOTOpble WMEIOTCS B
Tabnuie «Ileprogrueckasi CuUCTeMa XUMHUUYeCcKuX 3nemeHToB [I. U.
MeHpeneeBa» C UYMUIOBBIMM XapaKTepUCTUKAMM CTPOEHHS aTOMOB



XUMHUUeCKUX 3/IeMeHTOB (COCTaB U 3apsifi spa, o0ilee YMC/IO 371eKTPOHOB
1 pacrpejeneHye Ux 10 3/IeKTPOHHBIM CJIOSIM);

K/1acCU(UIIMPOBaTh XMMUUECKUe 3/IeMeHTbI, HeopraHuueckre BelllecTBa,
XUMUYeCcKre peaklyy (M0 UKCAy U COCTaBy YYaCTBYIOUIUX B peakiuu
BellleCTB, 10 TeryioBoMYy 3(pdeKTy);

XapaKTepu3oBaTh (OMUCHIBaTh) OOIMe XUMHUUeCKWe CBOWCTBA BeIlleCTB
pa3/IMUHbIX K/IaCCOB, MOATBEPXK/1asi OMMCaHue TIpUMepaMu MOJIEKYISIPHBIX
ypaBHEeHUI COOTBETCTBYIOIIUX XUMUUECKHX peaKIiuii;

TIPOTHO3UPOBATh CBOMCTBA BEI[eCTB B 3aBUCUMOCTH OT WX KaueCTBEHHOTO
COCTaBa, BO3MOKHOCTU TIPDOTeKaHHs XUMHWUeCKUX TIpeBpallleHui B
Pa3/IMUHBIX YCIOBUSIX;

BBIUMC/IATb OTHOCUTE/IbHYI0 MOJIEKY/ISIPHYI0 W MOJISIPHYIO  MacChl
BeIIeCTB, MAaCCOBYKH) [IOJII0 XUMHUYECKOro 3jieMeHTa 1o ¢dopmyse
coeJMHEHMsI, MaCCOBYIO ZIOJTIO BellleCTBa B PaCTBOpe, NTPOBOAUTH PACUETHI
0 ypaBHEHHIO XUMUUECKOW peakiny;

MIPUMEHSITh OCHOBHBIE OTlepaljiyd MbICTUTE/NbHON [IeATeTbHOCTH — aHa/In3
U CUHTe3, CpaBHeHUe, 0000lljeHre, CUCTeMaTH3aluio, KaccuduKaluio,
BbIsIBJIEHVEe TIPUYUHHO-CIeICTBEHHBIX CBsi3ell — [Jii W3yueHusl CBOWCTB
BeIIeCTB M XUMHUUECKHMX peaki[iii, eCcTeCTBeHHO-Hay4yHble MeTO/bl
Mo3HaHUs — Hab/roJeHre, U3MepeHHe, MOJe/TUpOBaHUe, SKCIIePUMEeHT
(peasibHBINM U MBIC/IEHHBIN );

C/leloBaTh ~ TpaBWIaM  TO/b30BaHUS ~ XUMMYECKOW  TOCy/ol U
naboparopHbIM 000py/iOBaHWEM, a TakKe TIpaBWiIaM obOpalleHus C
BelleCTBAMU B COOTBETCTBUM C WHCTPYKLMSMM T10 BBITIOJIHEHHIO
nabopaTOpHBIX XUMUUYECKUX OIBITOB TI0 TOAYyUYeHHI0 U COOMpaHUIO
ra3o00pa3HbIX BellecTB (BOAOpOAA W KUCIOPOZA), TPUTOTOBJIEHUIO
pPacTBOPOB C OMpeeIéHHOW MacCOBOM [i0Jield paCTBOPEHHOrO BeleCTBa,
TIaHWPOBaTb Y TIPOBOAWTH ~ XUMHUYECKHe  JKCIIepUMEHTBI  TI0
pacro3HaBaHUIO PACTBOPOB I1le/ioueii ¥ KUC/IOT C MOMOILBI0 MHAUKAaTOPOB
(ytakmyc, deHodTaIENH, METUIOPAHXK U [IpyTHe).

K koHily obyueHust B 9 Kjiacce rpeZiMeTHbIe pe3y/ibTaThl Ha 0a30BOM YPOBHe
JOJDKHBI OTpaXkaTb C(hOPMUPOBAHHOCTH ¥ 00yYaroIUXCsl YMEHH:

pacKpbIBaTb CMBICJI OCHOBHBIX XHWMWUECKUX TIOHSITHM: XUMHUUECKUMN
371eMeHT, aTOM, MOJieKysa, WOH, KaTHMOH, aHWOH, MPOCTOe BeLeCTBO,
C/JI0’KHOEe BeIlleCTBO, Ba/IeHTHOCTb, 3J/IeKTPOOTPULATe/TbHOCTb, CTeleHb
OKHCJIeHUS], XMMUYeCKasl peaklys, XMMHUJYeCKasi CBsI3b, TEIVIOBOU 3 (deKT
peakijii, MO/b, MOJSPHBIM  O0BbEM, pacTBOp,  3JEKTPOJIMUTHI,
HEe3/IeKTPOJIUThI, 3/IEKTPOIUTUUECKAsi [UCCOLMaLUsl, peaklU HOHHOTO
oOMeHa, Kara/iu3aTop, XHMWUeCKOe paBHOBecHe, oOpaTUMble W



HeoOpaTHMble peaki[uM, OKHC/IWTeIbHO-BOCCTAHOBUTE/IbHBIE DeaKIUH,
OKHC/IUTe/Ib,  BOCCTAHOBUTE/lb, OKHCIEHHWE U  BOCCTaHOBJIEHMeE,
a/JIOTpOIusi, aM(pOTepHOCTh, XUMHUUecKasi CBs3b (KOBa/IeHTHasl, MOHHas,
MeTajuinueckasi), KpUCTa//iMueckasi pelléTka, KOPpO3Us MeTasl/oB,
CIUIaBbl, CKOPOCTb XUMHWYECKOM peakluu, TMpeJebHO [OMyCTAMas
KoHUeHTpauus [1IK BemjecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMUUECKUX TIOHATUM U
TIPUMEHSITh 3T TIOHSATUS MPY ONMCAHUM BeIeCTB U UX TMpeBpallieHul;
WCI0J/Ib30BaTh XMMHUYECKYI0 CUMBOJIMKY [Jid COCTaBjieHuss (HopmyJ
BEILIeCTB U YPaBHEHUM XMMHUYECKUX PeaKLui;

orpeJieNiTh BaleHTHOCTb U CTeleHb OKUCIEHUs] XUMUUECKUX 3JIEMEHTOB B
COe/JMHEHUSIX Ppa3/IMYHOr0 COCTaBa, TIPUHA/JIEXKHOCTh BeIeCTB K
orpe/ie/IEHHOMY KJacCy coefiHeHWN 1o ¢dhopMmy/aaM, BUJ XUMHUECKOU
CBs3U (KOBaJleHTHasi, WOHHas, MeTa/ulhueckas) B HeopraHUuuecKux
COeJJMHeHUsIX, 3apsi/i MOHA M0 XMMHUYECKON (popMysie, XapakTep Cpebl B
BOZIHBIX PAaCTBOpax HEOPraHWYeCKUX COeJVHEeHUM, TUI KPUCTa/JTHUecKOn
pelIéTK KOHKPeTHOTO BelleCTBa;

packpeiBaTh CMbICT [lepuoauueckoro 3akoHa [I. M. MenjeneeBa u
J€EMOHCTPUPOBaTh €ro IOHMMaHWe: OINKChIBaTb W XapaKTepU30BaThb
TabimuHyo ¢opmy Ileproanueckoil CHUCTEMbl XMMUUECKUX 3/1IeMEHTOB:
pa3MuuaTh TIOHSATHS «T/aBHas Tmoarpymma (A-rpymma)» U «1mobouHast
noarpymnmna (b-rpyrma)», Manble U OosbliiMie TIepPUO/bl, COOTHOCUTH
o003HaueHUsI, KOTOpble WMEIOTCS B TIEPUOJUYECKON Tabsuie, C
YUC/TIOBBIMMA  XapaKTepPUCTUKaMU  CTPOEHUSI aTOMOB  XUMHUYECKHUX
3jIeMeHTOB (COCTaB W 3apsj sapa, oO0ljee UWCIO 3/1eKTPOHOB U
pacripefiejieHe HMX I10 3JIeKTPOHHBIM CJI0sIM), OOBSICHSTH — OOIIHe
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 3/IEMEHTOB U UX COeJIMHEHWM B
npejiesiax MaJibIX MepHUO/OB U TJIAaBHBIX MOATPYII C YUETOM CTPOEHHUS UX
aTOMOB;

K/1acCU(UIMPOBaTh XMMUUECKUe 3/IeMeHThI, HeopraHuuecKre BeIllecTBa,
XUMHUUecKre peakiuu (M0 UKUCAy U COCTaBy Y4aCTBYIOI[UX B peakiuu
Bell[eCTB, MO TeroBoMy 3(deKTy, M0 W3MeHeHUI0 CTerleHel OKUCIeHUs
XUMUYECKHX 3/IeMEeHTOB);

XapakTepu30BaTh (OMUChIBATh) 00IIMe U CcrieluduUeckie XUMHUeCcKre
CBOMCTBA TIPOCTBIX U C/IOXKHBIX BeIeCTB, TIO/ATBep)KZJasi OICaHue
NpUMepaMu MOJIEKYJIIPHBIX W WOHHBIX YpaBHEHUN COOTBETCTBYIOIIUX
XMMMYECKUX peaKIui;

COCTaBJ/IATb yPaBHEHHUsI 3JEKTPOJUTUUYECKOM [AUCCOLMAlA  KUCJIOT,
L1e/I0YeN U COJIeH, TOJIHbIE U COKpalléHHbIe YpPaBHEHUS PeakL[id HOHHOTO



oOMeHa, ypaBHeHUs peakiui, T[OATBEP)KAAIIIMUX CYyIleCTBOBaHHe
reHeTUUeCKOU CBSI3U MeK/y BellleCTBaMH Pa3/IMUHbIX K/1aCCOB;
pacKpbiBaTh CYI[HOCTh OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX — peakI[uil
MOCPe/ICTBOM COCTaBJ/IeHUSsI 3JIEKTPOHHOTO OasiaHca 3THUX peakLiuii;
MIPOTHO3UPOBAaTh CBOMCTBA BEIeCTB B 3aBUCUMOCTH OT WX CTPOEHUs,
BO3MO>XHOCTU TIPOTEKaHUs XUMHWUECKUX TIpeBpalljeHuii B pa3/MUHbIX
yCJIOBUSIX;

BBIUUC/IATb OTHOCUTE/IbHYIO MOJIEKY/ISIPHYI0 W MOJISIPHYIO ~ MacChl
BeIleCTB, MAaCCOBYHO [IOJIF0 XUMHUYECKOro 2JjeMeHTa Ti0 (dopmyre
coeJMHEHMsI, MaCCOBYIO ZIOJTIO BellleCTBa B paCTBOpe, NTPOBOAUTH PACUETHI
M0 ypPaBHEHHIO XMMUUeCKOW peakLuu;

cobmosaTh  TIpaBWIa  TI0JIb30BAaHUS ~ XUMHUECKOW  TOCYJod U
naboparopHelM 006OpyZOBaHHMEM, a TakKKe TMpaBuaa obpaileHuss C
BeIleCTBAMM B COOTBETCTBMM C WHCTPYKLUSIMH TI0 BBITOJTHEHHIO
nabopaToOpHBIX XUMUUECKHUX OITbITOB TI0 TIOJNyUeHHWI0 W COOMpaHHIo
ra3oo0pa3HbIX BelllecTB (aMMUaKa M YIIeKHUCIOro rasa);

MPOBOJUTL  peaklUW, TOATBep)KJarollye  KaueCTBEHHBbIM  COCTaB
Pa3/IMUHBIX BEIeCTB: PACIIO3HABATh OMBITHLIM TYTEM XJIOPU-, OpoMuI-,
noau-, KapboHar-, docdar-, CHUIMKaT-, Cyabdar-, TUIPOKCHI-HOHBI,
KaTHOHbl aMMOHUSI U MOHBI W3y4YeHHbIX MeTa/l/ioB, MPHUCYTCTBYIOIME B
BOJIHBIX pacTBOpax HeOPraHUUeCKUX BelljeCTB;

MIPUMEHSITh OCHOBHbBIE OTlepaljiyd MbICTUTE/bHON [lesTeTbHOCTU — aHaJIu3
W CHHTe3, CcpaBHeHHe, 0000ijeHre, CHUCTeMaTU3alvio, BhISIBIIEHNE
TIPUYMHHO-C/Ie/ICTBEHHBIX CBSI3ed — /i1 M3yueHHsi CBOMCTB BeIeCTB U
XUMHUUECKHUX peakldi, eCTeCTBeHHO-HayuHble MeTO/bl TI03HaHUS —
HaOJTI0/leHre, W3MepeHue, MOJIe/TMpOBaHue, SKCTIepUMeHT (peasbHBIA U
MBbICJ/IEHHBIM ).



TEMATHUYECKOE IVNTAHUPOBAHUE
8 K/TACC

KosinuecTBo yacos J/IeKTpPOHHBIE

No HaumeHoBaHMe pa3/je/ioB Kontponsusie  TIpakTHueckme (mudpossbie)
N/l ¥ TeM NporpamMMsbl Bcero oOpa3oBaTe/bHBIE
padoThI padoThI
pecypcsl
Paspen 1. IlepBonayaibHbIe XUMHYECKHE IOHATHSA
Xumust — BaykHasi 001aCTh
11 eCTeCTBO3HaHUA U 5 9 bubnmoreka IIOK
' MPaKTUYeCKOMN https://m.edsoo.ru/7f41837¢c
JlesiTeNIbHOCTH uesioBeKa
12 BeliectBa 1 XxviMHUueckue 15 1 bubmoteka LIOK
' peaxiuu https://m.edsoo.ru/7f41837¢c
Wroro no pa3peny 20
Paspen 2. BaxxHelue npe/cTaBUTe/Id HEOPraHUYeCKHUX BellleCcTB
51 Bospayx. Kucnopog. 6 Bubmoreka IIOK
) I[TonsTHe 00 OKCHAAX https://m.edsoo.ru/7f41837¢
59 Bopopog.IlousTre o 8 1 bubnmoreka IIOK
' KHC/IOTaX U COJISAX https://m.edsoo.ru/7f41837¢c
53 Bopga. PactBopsl. [TonsiTue 5 1 1 bubmoreka [IOK
) 00 OCHOBaHHMSIX https://m.edsoo.ru/7f41837¢
OCHOBHBIEe KJ1aCChl Bu6 OK
oTeka
2.4 HeOpraHu4YecKux 11 1 1 nommorexa L

. https://m.edsoo.ru/7f41837c
CoelHEeHUM

Ntoro no pa3peny 30



Pa3pen 3. Ilepuoguueckuii 3akoH u Ileproguueckas cucreMa xuMuueckux 31eMeHToB [I. V1. MeHpeneeBa.

CTpOEHI/IE aToMoB. XuMH4YecKas CBs3b. OKHC/IUTE/TbHO-BOCCTAHOBUTE/ILHbIE peaKnuu

[Teproanrueckuii 3aK0H 1
ITepuognueckas cucrema

3.1 XUMUYECKUX 371eMeHTOB /1.
N. Menpeneesa. CTpoeHue
aroma

XyMHyeckKasi CBsI3b.
OKucIuTenbLHO-
BOCCTAaHOBUTE/IbHbIE
peakLuu

3.2

Wroro no pa3peny

PesepBHOe Bpems

OBIIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

15

68

BubmioTeka 1IOK
https://m.edsoo.ru/7f41837c

bubmoreka LJOK
https://m.edsoo.ru/7f41837c

bubmoreka LJOK
https://m.edsoo.ru/7f41837c
bubmoreka 1IOK
https://m.edsoo.ru/7f41837¢



9 K/TACC

KosmmuecTBO yacoB

J/IeKTPOHHbIEe

Ne HaumeHoBaHue pa3je/ioB u@pposbie

Pa3A Kourponbabie IIpakTnueckue (wapp )
/i ¥ TeM NporpamMmsbl Bcero oOpa3oBaTe/bHbIE
padoThI pPadoThI

pecypchbl

Pazpgen 1. BemecTBo 1 XMMHUYeCKUe peakiUuU

[ToBTOpeHUe u yriaybneHue

bubmoreka IIOK

1.1 3HaHWM OCHOBHBIX pa3/ie/ioB 5 1

https://m.edsoo.ru/7f41a636
Kypca 8 kiacca

12 OcHOBHBIE 3aKOHOMEPHOCTH 4 Bubmioreka IIOK
) XUMHUYECKUX peakLui https://m.edsoo.ru/7f41a636
DJIEKTPOJIATHYECKAS
bubmioTeka 1IOK
1.3 aucconuanysg. XuMuueckye 8 1 1
https://m.edsoo.ru/7f41a636
peakLiy B pacTBOpax
Nroro nio pasgeny 17
Pazpgen 2. HemeTa/uibl M UX COeUHEHMS
OO0111as1 xapaKTepUCTUKa
. ParTep bubmoreka LIOK
2.1 XUMHUYECKUX 37IeMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpymnmsl. I'ajioreHst
OO0111as XapaKTepUCTHKA
59 XMMUYECKHUX 3/1IEMEHTOB 6 bubmoreka IIOK
' VIA-rpymmsl. Cepa u eé https://m.edsoo.ru/7f41a636

coeIMHeHMSI
OO0111as XapaKTepUCTHKA

2.3 XUMHUYECKUX 3JIEMEHTOB 7 1
VA-rpynmnsl. A3ort, ¢pocdop

bubmoreka IIOK
https://m.edsoo.ru/7f41a636




" UX COeJUHEeHHA

OO6111as XapakTepUCTHKa
04 XUMHUUYECKHX 3/1IeMEHTOB g
) IVA-rpynmsl. Yraepos u

KPEMHHUU U UX COeJUHEeHUS
Wroro nio pasgeny 25

Pazpgen 3. MeTanibl 4 UX COe{UHEHUS

3.1 OO11re CBOMCTBA MeTA//IOB 4
Ba)kHelI11ie MeTaslTbl ¥ BX
3.2 16
COe/IMHEeHUsT
WNroro no pa3peny 20

Pazpgen 4. Xumus 4 oKpyKawoujas cpeja

BeijectBa 1 MaTepuasbl B

4.1 3
JKA3HU YesioBeKa

Ntoro no paspeny 3

Pe3epBHoe Bpems 3

OBIIIEE KOJIMYECTBO YACOB 68

[10 [TIPOI'PAMME

bubnmoreka IIOK
https://m.edsoo.ru/7f41a636

bubnmoreka IIOK
https://m.edsoo.ru/7f41a636
bubmmoreka IIOK
https://m.edsoo.ru/7f41a636

bubmoreka LIOK
https://m.edsoo.ru/7f41a636

bubmoreka IIOK
https://m.edsoo.ru/7f41a636




IIOYPOYHOE IVIAHNPOBAHUE

8 KJIACC
Ne
o/ Tema ypoka

[Ipegmet xumuu. Poib xumuu B
>KM3HU UeJioBeKa. Tesa 1 BellecTBa
[ToHsiTe 0 MeTo/ax MO03HaHUs B
XUMUH

I[MpakTrueckast pabota Ne 1 «IIpaBumna
paboTh B 1ab0paTOpvy U MPUEMBI
obpairieHus ¢ 1abopaTopHbIM
obopyzoBaHeM»

YucTele BemjecTBa U cMecu. CriocoObl
paszieneHusi cMeceit

[TpakTrueckast pabora Ne 2
«Pa3genenue cmeceii (Ha mpumepe
OUMCTKY ITIOBAPEHHOU COJIN)»

ATOMBI ¥ MOJIEKY/IbI

XuMunyeckue 3/1eMeHThbl. 3HaK!
(CMMBOJIbI) XUMHUYECKUX 3/IEMEHTOB

[TpocThie U C/I0XKHBIE BelllecTBa

ATOMHO-MOJIEKY/IIPHOE yUeHue

KosmuecTBO yacoB

Bcero

KoHTpo/ibHBIE
padoThI

IIpakTHyeckue
PadoThI

JJ/IeKTPOHHbIE

nu¢poBbIe
oOpa3oBarTe/bHbIE

pecypchbl

bubnmmoreka LJOK
https://m.edsoo.ru/ff0d210c

Bbubmoteka LIOK
https://m.edsoo.ru/ff0d227e

bubmmoreka IIOK
https://m.edsoo.ru/ff0d23dc

bubmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bubmoreka [JOK
https://m.edsoo.ru/ff0d28c8

bubmoreka LJOK
https://m.edsoo.ru/ff0d2a6¢c
bubmoreka LJOK
https://m.edsoo.ru/ff0d2be8
bubnuoreka IIOK

https://m.edsoo.ru/ff0d2a6c
bubmoreka LJOK
https://m.edsoo.ru/ff0d2d50



10

11

12

13

14

15

16

17

18

19

20

21

3aKOH MOCTOSIHCTBA COCTaBa BeleCTB.
Xumnueckasi popmysia. BaneHTHOCTb
aTOMOB XMMUYECKUX 3JIEMEHTOB

OTHOCHUTeNbHAsE aTOMHas Macca.
OTHOCHUTebHAsA MOJIEKYJISIPHasi Macca

MaccoBasi [10J11 XUMHUUeCKOT0
371IeMeHTa B COeZJUHEeHUUN

Konuuectro BemiectBa. MoJib.
MonsipHast Mmacca

®du3nueckre U XUMUUECKHe SIBJIeHUS.
XuMH4yeckasi peakusi

[Tpu3Haky M yC10BUs NPOTeKaHUS
XUMHYeCKUX peakLiuii

3aKOH COXpaHeHHs MacChl BellleCTB.
XrMHUUeCKue ypaBHeHUs!

BbluncieHus KoMuecTBa, Macchl
BellleCcTBa 110 YpaBHEeHUsIM
XUMHUYECKUX peakLun

Knaccudukarysi Xummueckux
peakiuii (coefiMHeHUs], pa3/I0yKeHusl,
3aMelrieHusi, 0OMeHa)

M. B. JIoMOHOCOB — yUéHBII-
sHUUKIoNeAucT. O600IIeHIe U
cucTeMaTU3aLysl 3HaHUM
KonrposneHast pabota Nel ro Teme
«BerjecTBa 1 XuMHUeCKHe peakLn»
Bo3gyx — cmech razos. CocTaB
Bo3ayxa. Kucimopos — s/1emMeHT U

bubnmoreka LJOK
https://m.edsoo.ru/ff0d2eae

bubmoreka LJOK
https://m.edsoo.ru/ff0d323c
bubmmoreka IIOK
https://m.edsoo.ru/ff0d350c
bubnmoreka LJOK
https://m.edsoo.ru/ff0d5230
bubmoreka LJOK
https://m.edsoo.ru/ff0d37fa
bubmmoreka IIOK
https://m.edsoo.ru/ff0d3al6
bubnmoreka LJOK
https://m.edsoo.ru/ff0d3b88

bubmoreka LJOK
https://m.edsoo.ru/ff0d5708

bubnmoreka IIOK
https://m.edsoo.ru/ff0d3f34

bubmoreka IIOK
https://m.edsoo.ru/ff0d40c4

bubnmoreka LJOK
https://m.edsoo.ru/ff0d4290
bubnmoreka IIOK
https://m.edsoo.ru/ff0d448e



22

23

24

25

26

27

28

29

30

31

rpocroe Belectso. O30H

du3nYecKre U XUMUUYEeCKHUe CBOMCTBA
KUCI0poJa (peakiuy OKUC/IeHus,
ropenwue). [TousTre 06 oKcHaax

Crioco6bl osTyueHtst KUCJIOPO/ia B
nabopaToOpuH U MPOMBIIIIEHHOCTH.
[TpumMeHeHMe KKCIOpOa

TenoBoii 3¢ dekT xrMHUyeckoi
peakLyy, MOHITHE O
TePMOXHMMHUUECKOM ypaBHEHUH, 3K30-
Y 9HJJ0TePMHUYECKUX peaKiusix

Tonmeo (He( Tk, yrosib U MeTaH).
3arpsi3HeHue BO3/lyXa, CTIOCOObI ero
rpe/loTBpalLeHus

[TpakTrueckast pabota Ne 3 110 Teme
«[Tomyuenue u cobrupanue
KMCJI0PO/ia, U3y4YeHUe ero CBOMCTB»

Bopgopog — s/1eMeHT U rpocToe
BelljecTBO. HaxoxxzaeHuve B ripupoje
®du3nueckue U XMMUUeCKre CBOMCTBA
Bogopoza. [Ipumenenue Bogopoja

ITougarue o KUC/I0TaxX U COIAX

Crioco0bI TosTyueHust BOZIOPO/ia B
naboparopuu

[TpakTrueckast pabota Ne 4 110 Teme
«[TonmyueHue u cobrpaHre BoJopo/a,
H3yueHHe ero CBOMCTB»

bubnuoreka IIOK
https://m.edsoo.ru/ff0d4614

bubmoreka LIOK
https://m.edsoo.ru/ff0d497a

bubmoreka IIOK
https://m.edsoo.ru/ff0d4790

bubnmoreka LJOK
https://m.edsoo.ru/ff0d4c4a

bubmoreka LJOK
https://m.edsoo.ru/ff0d4ae2

bubmoreka IIOK
https://m.edsoo.ru/ff0d4dd0
bubmoreka LIOK
https://m.edsoo.ru/ff0d4dd0
bubnmoreka LJOK
https://m.edsoo.ru/ff0d50d2
bubmoTeka 1IOK
https://m.edsoo.ru/ff0d4dd0

bubmoreka LJOK
https://m.edsoo.ru/ff0d4f42



32

33

34

35

36

37

38

39

40

41

42

MornsipHelii 00bEM ra3oB. 3aKOH
ABorazpo

Berunicnenust o6béMa, KonryecTBa
BellleCcTBa rasa 1o ero U3BeCTHOMY
KOJINUECTBY BellleCTBa WIH 00BEMY

BriuvicieHrs 00bEMOB ra3oB I10
yPaBHEHUIO peakiliy Ha OCHOBe
3aKOHA 00BEMHBIX OTHOLLICHUI Ta30B

dusnueckKre U XMMHAUeCKHe CBOUCTBA
BO/IbI

CoctaB ocHoBaHuii. IToHsATHE 00
WH/IUKATOpax

Bopa kak pacTBopuresib.
HacpliieHHble ¥ HeHaChIILIeHHbIe
pactBopel. MaccoBas 0151 BelljecTsa
B pacTBOpe

IMTpakTrueckast pabota Ne 5 o Teme
«IIpurorossieHre pacTBOPOB C
omnpe/leIEHHON MaCCOBOMU J10/1eid
pacTBOPEHHOIO BellleCcTBa»
KontposbHast pabota Ne2 1o Teme
«Kucnopoza. Bogopog. Boga»
Okcuibl: cocTaB, Knaccupukarys,
HOMEHKJ/IaTypa

[MonyyeHre U XMMUUYECKHe CBOMCTBa
KUC/IOTHBIX, OCHOBHBIX U
aM(oTepHBIX OKCH/IOB

OcHoBaHus: COCTaB, K1acCU(pHUKALUS,

BubmoTeka 1IOK
https://m.edsoo.ru/ff0d542e

bubmoreka LJOK
https://m.edsoo.ru/ff0d55a0

bubnmoreka IIOK
https://m.edsoo.ru/ff0d5708

bubmoreka IIOK
https://m.edsoo.ru/ff0d587a

bubmoreka LJOK
https://m.edsoo.ru/ff0d59e2

bubnuoreka IIOK
https://m.edsoo.ru/ff0d5b40

bubmoreka IIOK
https://m.edsoo.ru/ff0d5eba

bubmoreka LIOK
https://m.edsoo.ru/ff0d6342

bubnmmoreka LJOK
https://m.edsoo.ru/ff0d664e

bubmioreka LJOK
https://m.edsoo.ru/ff0d664e

bubmoreka LJOK



43

44

45

46

47

48

49

50

51

52

HOMEHKJIaTypa

[TosyueHre ¥ XUMHUYECKHe CBOMCTBA
OCHOBaHUM

KucnoTsl: coctas, kKnaccupukarys,
HOMeEHKJIaTypa

[TonyueHre U XMMHUUYeCKHe CBOMCTBa
KUCTIOT

Conu (cpegHue): HOMEHK/IaTYypa,
CrocoObI TIOSTyYeHusl, XUMUUeCKre
CBOICTBa

[MpakTrueckast pabota Ne 6. Perienue
5KCIIepUMEeHTa/IbHBIX 3a7iau 10 TeMe
«OCHOBHBIe K/1aCChl HeOPraHUYeCKUX
CoeIMHEeHUI»

['eHeTHuecKasi CBA3b MeXay KjlaCCaMu
HeOpraHN4YeCKUX COQ,E[I/IHEHI/II‘/’I

O06o00611eH1e U CHCTeMaTH3alys
3HaHUM

KontponbHast paborta Ne3 110 Teme
"OCHOBHbBI€ K/IaCChl HEOPraHUYeCKHUX
coeHeHU"

HepBbIe IIOIIBITKHA K]'IaCCI/ICl)I/IKaL[I/II/I
XUMHUYECKUX 3/IeMeHTOB. I1oHsTHE O
rpyInmax CXOJAHbIX 3JIEMEHTOB

[Teprognuecknii 3aK0H U
ITepuoanueckas cucrema
XMMUYeCKux 371eMeHToB /1. U.
MenpesneeBa

https://m.edsoo.ru/ff0d67ca

bubmmoreka IIOK
https://m.edsoo.ru/ff0d67ca
bubmmoreka LIOK
https://m.edsoo.ru/ff0dfee2
bubmoreka [JOK
https://m.edsoo.ru/ff0dfee?

bubnmoreka IIOK
https://m.edsoo.ru/00ad9474

bubmmoreka IIOK
https://m.edsoo.ru/00ad9b7c

bubmoreka LIOK
https://m.edsoo.ru/00ad9a50

bubmoreka LJOK
https://m.edsoo.ru/00ad9cb2

bubnmoreka IIOK
https://m.edsoo.ru/00ad9ela

bubmoreka IIOK
https://m.edsoo.ru/00ad9ffa

bubmmoreka LIOK
https://m.edsoo.ru/00ada52c




53

54

55

56

57

58

59

60

61

62

63

64

[Tepuro/ibl, TPYIIIBI, MOATPYTIIILI

Ctpoenue atoMmoB. COCTaB aTOMHBIX
sanep. 3oTomnsl

CTpoeHue 3/IeKTPOHHBIX 000/10UeK
aToOMOB 3/ieMeHTOB [lepuoanueckoi
cucremsl . 1. MenpeneeBa
XapakTepucThKa XMMHUUeCKOT 0
371IeMeHTa M0 ero MoJI0yKeHUIO B
[Tepuoanueckoii cucreme . U.
MenpesneeBa

3Hauenue [leprogrueckoro 3aKkoHa
JUJTs1 pa3BUTUSI HAYKU U MIPAKTUKU. [].
N. MeHpieneeB — yuéHbIH, nefiaror u
rpakAaHWH
OJIEKTPOOTPHULIATEIbLHOCTb aTOMOB
XUMHUECKUX 3JIeMeHTOB

WNonHHast xuMnueckasi CBsI3b

KoeanenTtHas MOJIAPpHasdA XUMHUUeCKast
CBA3b

KoBanenTHast HenoJisipHast
XUMHYeCKast CBSI3b

CTrerieHb OKUC/IeHUS

OKHCIUTENIbHO-BOCCTaHOBUTE/IbHBIE
peakiuu

OKuC/IUTe/I ¥ BOCCTAaHOBUTEU

bubmmoreka [IOK
https://m.edsoo.ru/00ada52c

bubmmoreka LIOK
https://m.edsoo.ru/00ada342

bubmoreka LJOK
https://m.edsoo.ru/00ada6bc

bubmoreka LJOK
https://m.edsoo.ru/00ada824

bubnuoreka IIOK
https://m.edsoo.ru/00ada96e

bubmmoreka IIOK
https://m.edsoo.ru/00adaab8
bubmoreka IIOK
https://m.edsoo.ru/00adac34
bubmmoreka LIOK
https://m.edsoo.ru/00adaab8
bubmoreka LJOK
https://m.edsoo.ru/00adaab9
bubmoreka LJOK
https://m.edsoo.ru/00adae?8
bubnuoreka IIOK
https://m.edsoo.ru/00adb076
bubmmoreka IIOK




https://m.edsoo.ru/00adb076

KontponbHast pabota Ned 110 Teme

65 «CTtpoeHue aToMa. XuMuueckKas 1 1 E;fi?;itiigﬁ}; 0adbase
CBA3b»

66 Pe3sepBHbiii ypok. O6001IeHNe U 1 bubnuoreka LIOK
CHCTeMaTH3al[ysl 3HaHUMN https://m.edsoo.ru/00adb33c

67 Pe3epBHbIi ypok. O6001IeHNE 1 1 bubnuoreka IIOK
CcrCTeMaTH3al[ysl 3HaHUM https://m.edsoo.ru/00ad9cb2

68 Pe3sepBHbIii ypok. O600IIeHNE U 1 bubmoreka LIOK

cHCTeMaTH3al[ysl 3HaHUM https://m.edsoo.ru/ff0d61c6

OBLIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 68 4 4



9 K/TACC

n/m

KosmmuecTBo uacoB

Tema ypoka Beero KouTtponbHbIe
padoThI

[TeproanuecKuii 3aKOH.

[Teprogrueckas cucremMa 1

XMMHUYeCKux 3j1eMeHToB /1. U.

MenpeneeBa

3aKOHOMEpPHOCTU B U3MeHeHU!

CBOWCTB XMUMHUECKUX 3/1eMEHTOB 1

TepBLIX TPEX MepUoL0B

Knaccugukarys 1 HoMeHK/1aTypa 1

HeOpraHUYeCKUx BellleCcTB

Byl XMMHUeCKoM CBSI3U U TUIbI 1

KPUCTAJIJIMYECKUX peI_HéTOK

KonTponbHas pabota Nel o Teme
«[ToBTOpEHUE U yriyb/eHre 3HaHUM 1 1
OCHOBHBIX pa3Jie/ioB Kypca 8 kiacca»

Knaccudukanyss XuMuueckux
peakiuii o pa3IuYHbIM MTPU3HAKaM

[ToHsiTHe 0 CKOPOCTH XUMUUECKOM
peakiuu. [IoHSATHE 0 TOMOTreHHBIX U 1
reTeporeHHbIX peakLysaxX

[ToHsATHE 0 XUMUUECKOM PaBHOBECHH.
@akKTOopkl, BAUSIOLIME Ha CKOPOCTh 1
XUMHUUECKOM peakLU 1 TI0JI0JKeH e

IIpakTHUecKue
padoThI

J/IeKTPOHHbIE

nudpoBbIe
oOpa3oBare/IbHBIE

pecypchl

bubmoreka LJOK
https://m.edsoo.ru/00adb59e

bubmioreka LJOK
https://m.edsoo.ru/00adb6b6

bubnuoreka IIOK
https://m.edsoo.ru/00adb7e2

bubnmoreka LJOK
https://m.edsoo.ru/00adbac6

bubnuoreka IIOK
https://m.edsoo.ru/00adbcb0

bubmmoreka IIOK
https://m.edsoo.ru/00adbe9a

bubnmmoreka LJOK
https://m.edsoo.ru/00adc28c



10

11

12

13

14

15

16

17

18

19

XUMHUUECKOro paBHOBeCHsA

OKUC/IUTe/IbHO-BOCCTaHOBUTEJIbHBIE
peakLuu

Teopust 3/1eKTPOIMTUUECKON
aucconyanyi. CuibHbIe U clabble
3/1eKTPOJIUTHI

VoHHble ypaBHEHUs peakLUi

XUMHUUecKre CBOMCTBA KUCIOT U
OCHOBaHWM B CBeTe Tpe/iCTaB/IeHUN
00 371eKTPOJTUTUUECKOMN JAUCCOLIUAI[UM
XMMHUeCcKHe CBOMCTBA COJIel B CBeTe

Tipe/iCTaB/IeHni 00
3/71eKTPOJIMTUYECKOM AUCCOLIUALIUU

[TonsiTHe o rugposMse coneu

O06o0011IeH1e ¥ CCTeMaTH3al[1s
3HaHUU

[IpakTueckas pa60Ta Ne 1.
«PellieHre 3KCIepUMEHTAaTbHBIX
3aau»

KonrposbHast pabota Ne2 1o Teme
«ONeKTpoUTUYeCKast JUCCOLaLs.
XuMuyeckue peakLjiy B pacTBOpax»

OO0r11ast XxapaKTepUCTHKA raJioreHoB.
XrMHUUeCKre CBOMCTBA Ha MpUMepe
xJji0pa

Xnoposogopog. CossiHast KUC/IOTa,

bubnuoreka IIOK
https://m.edsoo.ru/00adcade

bubmoreka [IOK
https://m.edsoo.ru/00adcd68

bubnroreka LJOK
https://m.edsoo.ru/00add448

bubnmroreka LJOK
https://m.edsoo.ru/00add5d8

bubmoreka LJOK
https://m.edsoo.ru/00add8b2

bubmoreka LJOK
https://m.edsoo.ru/00add9d4
bubmorteka LJOK
https://m.edsoo.ru/00addd12

bubmuoreka IIOK
https://m.edsoo.ru/00addbfa

bubmoreka IIOK
https://m.edsoo.ru/00addecO

bubnmmoreka LJOK
https://m.edsoo.ru/00addfe?

bubnmmoreka LJOK



20

21

22

23

24

25

26

27

28

XUMUUeCKUe CBOMCTBA, MOyuyeHue,
TIpUMeHeHre

[TpakTrueckasi pabora Ne 2 1o Teme
«[TonmyueHue COMSTHON KUCJIOTHI,
v3yuyeHue eé CBOMCTB»

BbIuric/ieHust o ypaBHEHUSIM
XUMHUYECKUX PeaKIui, eC/Id OfIUH U3
peareHTOB /laH B U30BITKe

OO611jast XapaKTepUCTHKa 371eMEHTOB
VIA-rpymnrsl

AnnoTpornHbie MOAW(MUKALIUK CepBbI.
HaxosxzieHre cepsl 1 eé coeIMHEHU
B IIpUpoie. XMMHUeCKHe CBOMCTBA
cepbl

CepoBogopos, CTpoeHmue,
(dur3nueckre U XMMHUYeCKre CBOWCTBA
Oxcuppl cepbl. CepHasi KUC/I0TA,
(r3nueckre U XUMHAYECKHe CBOMCTBA,
NIpUMeHeHHe

XYMUUeCKUe peaklvy, jiexkalue B
OCHOBe TIPOMBIIIJIEHHOTO criocoba
MO/TyYeHUs1 CePHOU KUC/IOTHI.
XUMUYecKoe 3arpsisHeHue
OKpY>Katolllel cpe/ibl CoeIMHeHUSIMA
cephl

BoiunciieHre MaccoBOM [10/IA BbIX0O/1a
MPO/IyKTa peakLuu

OOrmast XapaKTeprCTHKA 37IEMEHTOB

https://m.edsoo.ru/00ade104

bubmioreka LJOK
https://m.edsoo.ru/00ade348

bubnuoreka IIOK
https://m.edsoo.ru/00ade488

bubnmroreka LJOK
https://m.edsoo.ru/00ade64a

bubnmmoreka LJOK
https://m.edsoo.ru/00ade64a

bubmioreka LJOK
https://m.edsoo.ru/00ade802

bubnuoreka IIOK
https://m.edsoo.ru/00adea28

bubmoreka IIOK
https://m.edsoo.ru/00adec8a

bubmoreka IIOK
https://m.edsoo.ru/00adec8a

bubmoreka IIOK




29

30

31

32

33

34

35

36

VA-rpynmnsl. A30T, paclipoCcTpaHeHue
B IIpYpoze, pusnueckre 1
XUMHUYeCKHe CBOMCTBa

AmMMuak, ero pusrueckue u
XUMUYEeCKHe CBOMCTBA, MOTyuYeHue U
TIpUMeHeHre

[TpakTrueckasi pabora Ne 3 1o Teme
«ITomyueHrie aMmmuaka, U3yueHue ero
CBOMCTB»

A30THasi KMC/IOTa, eé pu3nJyecKue 1
XUMHUYeCKHe CBOWCTBA

Vcnonb30BaHWe HATPATOB U COMei
aMMOHUSI B KaueCTBe MUHepaTbHbIX
yno0penuii. XvMuueckoe
3arpsi3HeHHe OKPY KarolLe cpefibl
COeIMHEHUSIMU a30Ta

®ocdop. Okcug docdopa (V) u
tdhocdopHas KucnoTa, punyeckue u
XUMHUYeCKHe CBOWCTBA, MMO/TyYeHHe

Ncnons3oBanue (ocdatos B
KaueCcTBe MUHEPATbHBIX y100peHu .
3arpsi3HeHue NPUPOJHOU Cpeibl
dhocdaTamu

Yrnepoj, pacnpocTpaHeHue B
nipupoje, pusnueckre U XuMruJeckue
CBOMCTBa

Oxkcupapl yriepoja, ux pusnyeckue u
XMMHUUeCKHe CBOMCTBaA.

https://m.edsoo.ru/00adeea6

bubmoreka LJOK
https://m.edsoo.ru/00adf004

bubnuoreka IIOK
https://m.edsoo.ru/00adf180

bubmoreka IIOK
https://m.edsoo.ru/00adf306

bubnmroreka LJOK
https://m.edsoo.ru/00adf518

bubnmoreka LJOK
https://m.edsoo.ru/00adf68a

bubmoreka LJOK
https://m.edsoo.ru/00adfc20

bubmiorteka LJOK
https://m.edsoo.ru/00adfd9c

bubmmoreka IIOK
https://m.edsoo.ru/00adfebe




37

38

39

40

41

42

43

44

OKosoruyeckue pobIeMbl,
CBsI3aHHbIe C OKcuzaoM yriepoga (IV)

YrospHag KMUci0Ta U e€ Comm

[TpakTrueckasi pabota Ne 4 1o Teme
"[lonyueHue yrjieKucioro rasa.
KauecTBeHHast peakijusi Ha KapOoHaT-
HOH"

[TepBOHauabHBIE TIOHATHUS 00
OpraHUYeCcKHX BelljeCcTBax Kak O
CoeJUHeHUsIX yTraeposa

KpemHumii 1 ero coejuHeHus

[TpakTuueckasi pabora Ne 5. Perierue
9KCIEPUMEHTAIbHBIX 3a/iay 10 TeMe
«BaxxHel1Me HeMeTaslIbl U UX
COeTUHEHUSI»

KonTponbHast paboTa Ne3 1o Teme
«BaxHelime HeMeTaslIbl U UX
COeIMHEeHUs»

OO0r11ast XapaKTepUCTUKA XMMUYECKHX
3/1eMeHTOB — MeTaJl/IOB.
Mertaninueckas CBsi3b U
MeTa/uTnyecKast KpUCTa/uinyeckast
peméTka. PusnueckKue CBOMCTBa
MeTaJIIoB

XuMHUyeckKrie CBOMCTBa MeTalJIoB.

OneKTpOXUMUYECKUH psifi
HarpsbkKeHul MeTaslioB

bubmoreka LJOK
https://m.edsoo.ru/00ae006c

bubmoreka LJOK
https://m.edsoo.ru/00ae027e

bubmoreka LJOK
https://m.edsoo.ru/00ae054e

bubmioreka LJOK
https://m.edsoo.ru/00ae080a

bubmioreka LJOK
https://m.edsoo.ru/00aeQbf2

bubnuoreka IIOK
https://m.edsoo.ru/00ae0e18

bubmuoreka IIOK
https://m.edsoo.ru/00ae103e

bubnuoreka IIOK
https://m.edsoo.ru/00ael1156




45

46

47

48

49

50

51

52

53

54

55

56

OO611e criocoObl TIOTyYeHUsT
metanoB. CrijiaBbl. Beruriciienust o
yPaBHEHUSIM XUMHUECKUX peaKLv,
eC/Tv O/IVH U3 PeareHTOB COZePKUT
TIpUMeCH

IToHsiTHE O KOPPO31HX MeTajlI0OB

[IlemoyHbIe MeTaJITbI

OKCI/I,Z[]:I U TUAPOKCHUABI HATPpUA U
KaJ/Inus

[IlesrouHO3eMe/IbHBIE MeTaslIbl —
Ka/IbLIM U MarHuu

BakHelinive coefiHeHUs KaabLUsi

O06o0011eH1e ¥ CUCTeMaTH3al[s
3HaHUU

JKécTKOCTh BOJIBI U CTIOCOOBI eé
yCTpaHeHust

I[MpakTrueckas pabota Ne 6 o Teme
"JKECTKOCTb BOZbI U METO/IbI eé
ycTpaHeHus"

AIOMUHUNA

AmMdoTepHbIe CBOMCTBa OKCHA U
TUJPOKCHA

Kene3o

bubmmoreka LJOK
https://m.edsoo.ru/00ael156

bubmoreka IIOK
https://m.edsoo.ru/00ael1278

bubmoreka IIOK
https://m.edsoo.ru/00ae14b2

bubmoreka IIOK
https://m.edsoo.ru/00ae14b2
bubnmoreka LJOK
https://m.edsoo.ru/00ael5e8
bubmoreka LJOK
https://m.edsoo.ru/00ael5e8

bubmmoreka IIOK
https://m.edsoo.ru/00ae1886

bubnmoreka LJOK
https://m.edsoo.ru/00aelae8

bubnmoreka LJOK
https://m.edsoo.ru/00aelc64
bubnmmoreka LJOK
https://m.edsoo.ru/00aelc64
bubmoreka LJOK
https://m.edsoo.ru/00ae1d86



57

58

59

60

61

62

63

64

65

66

67

OKCH/IBI, TUIPOKCH/IBI U COJTH JKeJie3a
(IT) u »xene3a (III)

O06o0011eH1e ¥ CUCTeMaTH3al[1s
3HaHUU

[MpakTrueckast pabota Ne 7. Peiienue
9KCIIep¥MeHTaJIbHBIX 3a7ia4 10 Teme
«Baknelilme MeTasbl U UX
COeUHeHUsI»

BbIuKc/ieHust 10 ypaBHEHUSIM
XUMHUECKUX PeaKIiuii, eC/Id OfUH U3
peareHTOB /laH B U30bITKe W/IH
COZIEP)KUT TIPUMeCH. BerurcieHust
MaCCOBOM JI0/TM BBIXO/Ia MPOAYKTA
peaxiu

O6o011ieHNEe ¥ CUCTeMAaTH3alUst
3HaHUM

KonTtposnrHast pabota Ned 1o Teme
«BakHelme MeTanibl U UX
coeZIMHeHUsI»

BeliectBa 1 Matepuarsl B
TIOBCe/IHeBHOM >KU3HU UesioBeKa
XuMHUUeCKoe 3arpsisHeHue
OKpY>Karolllel CcpeJibl

Ponb xvmMuu B peltieHun
9KOJIOTUYeCKUX TIpo0siemM
Pe3epeHbiii ypok. O6001IeHTE U
CcUCTeMaTH3alus 3HaHUU

Pe3epBHbIil ypok. O60011IeHNE 1

bubnmmoreka LJOK
https://m.edsoo.ru/00ae35e6

bubmoreka IIOK
https://m.edsoo.ru/00ae3de8

bubmmoreka IIOK
https://m.edsoo.ru/00ael1750

bubmorteka LJOK
https://m.edsoo.ru/00ae3f50
bubmoreka IIOK
https://m.edsoo.ru/00ae4270
bubnmroreka LJOK
https://m.edsoo.ru/00ae4270
bubmioreka LJOK
https://m.edsoo.ru/00ae0d0a
bubmioreka LJOK




CHCTeMaTH3al[ysl 3HaHUMN
Pe3epBHbIil ypok. O606IIeHNE 1
CcrCTeMaTH3al[ys 3HaHUM

OBUIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

68

https://m.edsoo.ru/00adb33c

bubnuoreka IIOK
https://m.edsoo.ru/00ad9cb2




YUYEBHO-METOJUYECKOE OBECIIEUEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIbI AJI1 YYEHUKA

* Xumusi, 8 kmacc/ I'abpuensu O.C., OctpoymoB W.I'., CnagkoB C.A.,
AximroHepHoe o0111ecTBO «M3marenscTBo «IIpocBeltjeHue .
e Xwumus. 9 knacc. Yue6Huk (aBTopsl O. C. I'abpuensH, U. I'. Octpoymos,
C. A. Cnagkos).

METO/JMYECKUE MATEPUA/JIbI /151 YAUTEJIA

1. Xumus. 8 knacc. Yue6nuk (aBtopnl O. C. I'abpuenss, 1. I'. OctpoymoB,
C.A. CnazgkoB).
2. Metoguueckoe mocobue. 8 kmacc (aBtopei O. C. T'abpuensn, W. T.
Octpoymos, C.A.CnafkoB).

3. Ilporpamma Kypca xumuu gjsi 8—9 kjaccoB o001jeo0pa3oBaTe/IbHBIX
yupexxJIeHUn (aBTOpBI O. C. ["abpuersiy, C. A.
CrnagkoB).

4. TIpoBepouHble W KOHTPO/bHBIE paboThl. 8 knacc (aBToper O.C.I"abpuesnsH,
.B.Tpury6yak)

5. Xumusi B TecTax, 3ajjauax M ynpaxHeHusx. 8 kimacc (aBtopel O. C.
I"abpuensH, . B. Tpury6uyak).

6. Mertoauueckoe mocobue. 9 kmacc (aBropel O. C. Tabpuwensn, U. T.
Octpoymog, C.A.CnaikoB).

7. IIpoBepouHble ¥ KOHTPOJIbHBIE paboThl. 9 Kiacc (aBTopbl O.C.I['abpuersiH,

.B.Tpury6yak)



8. Xumus B TecTax, 3ajavax M yrnpaxHeHusix. 9 kimacc (aBtopel O. C.

I"abpuensH, U. B. Tpury6uak).

IIUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBHI 1 PECYPChI CETHU
NHTEPHET

1. http://www.alhimik.ru.

2. http://www.hij.ru.

3. http://chemistry-chemists.com/index.html.

4. http://c-books.narod.ru.

5. http://www.prosv.ru/.

6. http://1september.ru/.

7. https://www.yaklass.ru/

8. https://fg.resh.edu.ru/

9. https://media.prosv.ru/
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