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INOACHUTEJIBHASA 3AIIMCKA

CorniacHO CBOeMy Ha3HaueHHIO MprMepHasi paboyasi mporpamMma sIB/isieTCst
OPHEHTHUPOM [I7Isi COCTaB/IeHHs pabounx aBTOPCKUX MPOTPaMM: OHa AaéT
TIpe/ICTaB/IeHUe O 1ie/IsiX, 00IIiel cTpaTeruu 00yueHusi, BOCITUTAHUS U Pa3BUTHS



oOyuaroluxcs cpe/icTBaMy yueOHOTo TipeiMeTa « XUMHsI»; YCTaHaB/IUBAeT
o0si3aTesibHOE TIpeJMEeTHOe CO/lepyKaHue, TIpeZlyCMaTpUBaeT paciipe/ie/ieHre ero o
KJlaccaM ¥ CTPYKTypHPOBaHUe eTo 10 pa3/esiaM U TeMaM Kypca, Oripe/ieJisieT
KOTMUeCTBeHHbIE ¥ KaueCTBeHHbIe XapAKTePHUCTHKN CO/IeP>KaHHsT; JaéT IPUMepPHOe
pacripeiesieHre yueOHbBIX YaCOB 110 TeMaTHUeCKUM pa3/iesiaM Kypca U
peKoMeH/[yeMyto (TIpUMepPHYI0) TI0C/Iel0BaTeTbHOCTh UX U3YUeHHUs C YUETOM
MEXIpeAMETHBIX U BHYTPUITPEIMETHBIX CBs3ei, JIOTUKH yueOHOTro Mmporiecca,
BO3PACTHBIX 0COOEHHOCTel 00YUarIUXCsT; Orpe/iernsieT BO3MOXKHOCTH TpeiMeTa
[UIs1 pean3alyy TpeOoBaHUM K pe3y/ibTaTaM 0CBOEHUsI OCHOBHOM
obOpa3oBaTe/IbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOT'O 00111ero oOpa3oBaHus, a
Tak>Xe TpeOOBaHUH K pe3ysibTaTaM 00yueHHs] XUMUY Ha YPOBHE Lieield U3yueHUs]
TIpeJiMeTa U OCHOBHBIX BH/IOB YUeOHO-TI03HAaBaTe/IbHOU JIeSITe/TbHOCTU

yueOHBIX [IeHCTBHI yueHUKa 110 OCBOEHHIO yueOHOTr0 Co/lep>KaHusl.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA «XVUMMWS»

Bksiaz, yuebHOTO mpeaiMeTa « XMMUsi» B JIOCTH)KeHUe 1ie/iell OCHOBHOTO 00I11ero
obpa3oBaHust 00yC/IOB/IEH BO MHOT'OM 3HaUeHHEM

XUMUYeCKOW HayKu B TO3HAHWU 3aKOHOB MPUPO/Ibl, B pa3BUTUU
TIPOM3BOAUTE/ILHBIX CHJT 00IT[eCcTBa U CO3ZaHUK HOBOM 0a3bl MaTepHa/IbHOM
KY/IbTYPBI.

XUMUS KaK 371IEMEHT CUCTEMbI eCTeCTBEHHBIX HayK paclpoCTpaHu/a CBOE B/IUSIHUE
Ha Bce 00/1aCTH Uesi0BeUeCKOro CyIleCTBOBAHMS, 3a/la/la HOBOe BUIEHHE MUPa,
CTajla HeOTheMJ/IeMbIM KOMITOHEHTOM MUPOBOM KY/IbTYpbl, HEOOX0UMBIM
yCJIOBUEM >KW3HU 0011leCTBa: 3HaHHWE XUMUU CTYKUT OCHOBOM /171 (D OPMHUPOBaHUS
MHPOBO33peHUs ueioBeKa, ero rpejicTaB/ieHU 0 MaTepraibHOM eIMHCTBE MUPA;
Ba)KHYIO POJIb UTPAlOT (JOpMHUPYyeMble XUMUeH TIpe/iCTaB/IeHUs O
B3aMMOITpPeBpallleHUsIX SHepTuU U 00 IBOJIIOLIUY BelleCTB B IIPHUPO/E;
coBpeMeHHasi XMMHs1 HaTipaB/ieHa Ha pellieHre T/100a/bHbIX MPo0/IeM yCTOMYMBOTO
pa3BUTUS YesI0BeueCTBa — ChIPheBOM, SHEPreTUUYeCKOM, TIHILEBON U
9K0JIOTHUYeCKOU 6e30macHOCTH, MpobieM 3/ipaBOOXpaHeHus1. B ycioBusix
BO3paCTaloIlero 3HaueHWs: XUMUH B )KU3HU 0011[eCTBa CyII[eCTBeHHO TIOBBICHIAChH
PO/ XUMHUYeCcKoro obpa3oBaHus. B myiaHe coljanmmM3aiiyl OHO SIBJISIETCS OJJHUM U3
yca0BuM ()OPMUPOBaHUS UHTE/JIEKTa TMYHOCTU U TADMOHUYHOTO €€ pa3BUTHS.
CoBpeMeHHOMY Ue/IOBeKY XUMUUEeCKHe 3HaHUSI HeOOXOAUMBI /17151 IPUOOpeTeH s
0OITIeKy/IbTYPHOT'O YPOBHS, TIO3BOJISIOIIETO YBEPEHHO TPYJUTHCS B COLUYME U
OTBETCTBEHHO y4aCTBOBaTb B MHOT000pa3HOM »KW3HU 00111eCTBa, /711 0CO3HAHUS
Ba)KHOCTU pa3yMHOT0 OTHOILIIEHUSI K CBOEMY 3/]0POBbIO U 3[I0POBBIO [IPYTHX, K
OKpYy’Karoll|el TIpUpOAHOW cpefie, [i/1s T[PaMOTHOTO MOBeIeHHUs IPY UCI0J/Ib30BaHUM
pa3/IMYHbIX MaTepUaJoB U XUMUUECKUX BellleCTB B IOBCEJHEBHOM

)KU3HU. XUMHUUecKoe oOpa3oBaHre B OCHOBHOM IIIKOJIe sIB/IsSIeTCSI 6a30BbIM 110
OTHOIIIEHHIO K CHCTeMe 00111ero xumuueckoro obpasoBanus. [1oaTomy Ha
COOTBETCTBYIOI[EM €My YPOBHE OHO peasn3yeT MPUCyIye obIeMy XuMruuecKoMy
00pa3oBaHUIO K/ItOUeBbIe 1[eHHOCTH, KOTOPbIe OTPa)KaloT rOCYyAapCTBEHHEIe,
o0I1lecTBeHHbIe ¥ MHAWBHUAYaIbHbIE TOTPeOHOCTU. DTHUM OTpeZie/iieTCs CYIITHOCTh
o0111eii cTpaTteruu 00yueHHs], BOCITUTAaHHS U Pa3BUTHsT 00yUYarol[iXCsi CpeICTBaMU



yueOHOro ripeiMeTa « XUMUS».

V3yueHue rpeamera:

1) criocobcTByeT peanu3aliiy BO3MOXKHOCTeH Jjist CaMOpa3BUTHS U (HOPMHUPOBaHUS
KY/JbTYPhI INUHOCTH, €8
o0111eit 1 hyHKI[MOHATLHOU TPaMOTHOCTH;

2) BHOCHUT BKJIaZi B )OPMHpPOBaHHE MBIITIEHUSI ¥ TBOPUECKHUX CTTIOCOOHOCTEM
TO/IPOCTKOB, HABLIKOB WX CAMOCTOSITeTbHOU yueOHOH ZiesiTeIbHOCTH,
9KCIIepUMeHTabHBIX U UCC/Ie/IOBaTeMbCKUX YMEeHUM, He0OX0ZIMMbIX KaK B
TOBCEJHEBHOM >KU3HU, TaK Y B NMPO(ECCUOHAIbHOM e Te/IbHOCTH;

3) 3HaKOMMUT CO Criel[u(UKON HayYHOT'0 MBILIIeHUs], 3aK/1aJjbIBaeT OCHOBBI
1[eJIOCTHOTO B3TJisi[ja Ha e AMHCTBO MPUPO/Ibl U UeioBeKa, SIBJISIeTCS OTBETCTBEHHBIM
3TarioM B (JOPMHUPOBAHUM €CTECTBEHHO-HayYHOUW PAMOTHOCTH TO/IPOCTKOB;

4) cocobcTByeT (hopMHUPOBAHHIO 1IEHHOCTHOTO OTHOIIIEHUS K eCTeCTBeHHO-
Hay4HbIM 3HaHUSIM, K TIPUPO/Ie, K Ue/loBeKy, BHOCUT CBOM BK/Ia/l B 3KOJIOTUUECKOe
obpa3oBaHue IIKOTbHUKOB.

Ha3BaHHbIe HarpaB/ieHUs B 00y4eHUN XUMHUK 00eCITeUMBarOTCs CTIeITUPUKOM
cojlep>KaHusI TIpe/IMeTa, KOTOPbIi SIBIsIeTCS TleflarOrMuecku aflalTUPOBaHHBIM
oTpa)keHHeM 0a30BOI HayKH XUMHUH Ha OTPe/Ie/IEHHOM 3Tarie eé pa3BUTHSI.

Kypc XxvMyy OCHOBHOM ITKO/Tbl OPUEHTUPOBAH Ha OCBOEHUe 00yUarol[iMUCs
OCHOB HEOPTraHUUeCKOW XUMUH U HEKOTOPBIX MOHSITUIN
Y cBefieHni 00 oT/ie/TbHbIX 00beKTax OpraHuyeckou XUMUM.

CTpyKTypa cofiep>kaHusi ipeiMera cpopMrUpoBaHa Ha OCHOBE CUCTEMHOT0
nozxo/ia K ero usyueHuro. Coziep>kaHue CKJIa/IbIBaeTCsl U3 CUCTEMbI IOHITUH O
XUMHUYECKOM 3JIeMeHTe U BellleCTBe U CUCTeMbl NOHATUN 0 XUMUUeCKOUW peaklyH.
O06e 3T crcTeMbl CTPYKTYPHO OPraHW30BaHbI 10 TIPUHLIMITY 110C/IeJ0BaTe/TIbHOTO
pa3BUTUS 3HAHUU
Ha OCHOBE TeOPeTUYEeCKUX TpeCTaBJIeHUN Pa3HOTI0 YPOBHS: aTOMHO-
MOJIEKYJISIPHOTO YUeHUsI KaK OCHOBBI BCero eCTeCTBO3HaHUS,
ypoBH4 [leprognueckoro 3akoHa . V1. MeHzeneeBa Kak OCHOBHOI'O 3aKOHa
XUMUH, YYEHUSI 0 CTPOEHUM aTOMa U XUMHUYEeCKOU CBSI3H,

Tipe/iCTaB/eHuii 00 3/IeKTPOIMTUUeCKOM AUCCOIMALIMY BellleCTB B paCTBOPax.
Teoperrueckye 3HaHUS paCCMaTPUBAIOTCS HA OCHOBE

SMITUPUYECKU MOJTYYEHHBIX U OCMBIC/IEHHBIX ()aKTOB, Pa3BUBAIOTCS
TI0C/Ie/OBaTeIbHO OT OJTHOTO YPOBHS K JIPYTOMY, BBITIONHSIS GYHKIIUNA 0ObSICHEHUS
Y TIPOTHO3UPOBaHUsI CBOMCTB, CTPOEHUSI ¥ BO3MOXXHOCTEM MPaKTUUeCKOro
TIPUMEHEHUS U MOJTyUeHUs M3ydaeMbIX BelleCTB.

Takasi opraHu3aiusi cofiepKaHusi Kypca crioco06CTByeT MpeficTaB/IeHUI0
XMMHUYECKOU COCTaBJISIOLEeN HAyYHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM
nipupo/ibl. TeM cambiM 0becrieurBaeTCsi BO3MOXXHOCTh (hOPMHUPOBaHUS y
00yuaroluXcsl [IeHHOCTHOTO OTHOIIIeHHSI K HAyUHOMY 3HaHHIO U MeTOo/jaM
103HaHUA B HayKe. Ba)kHO Takxke 3a-

METHUTh, YTO OCBOEHHEe COZiepyKaHrs Kypca IIPOUCXOUT C TIPUBJIeUeHHeM 3HaHUM
13 paHee U3y4YeHHbIX KypcoB: «OKpy>Karolui MUD»,



«buomnorus. 5—7 Kiaccel» U «PU3MKA. 7 KIace».

LEJIN NU3YUYEHWSA YUEBHOI'O ITPEAMETA «XUMMUSI»

K HarmpaB/ieHHt0 TlepBOCTeTNIeHHOW 3HAUMMOCTH TIPU peasivi3aliin
obpa3oBarebHbIX (DYHKIMM MpeaMeTa « XUMHUS» TPAJUI[MOHHO OTHOCST
dbopMrpoBaHre 3HaHW OCHOB XUMHWUYECKOW HayKH Kak 00/1aCT¥ COBPEMeHHOT 0
eCTeCTBO3HAHUs, TIPaKTUUeCKOH iesiTeIbHOCTH UesioBeKa U Kak OZJHOTO U3
KOMITOHEHTOB MUPOBOM Ky/IbTYpHhI. 3ajiaua rpeJiMeTa COCTOMT B (hOPMUPOBaHUU
CUCTeMbl XUMHAUECKUX 3HAHUM — Ba)KHEUIINX (PaKTOB, MOHATUM, 3aKOHOB U
TEOPETHUECKUX TI0JI0KEHHH, JOCTYITHBIX 0000ITIeHni i MUPOBO33PeHUYECKOT0
XapakTepa, s3blKa HayKH, 3HaHWW 0 HAyYHBIX MeTO/IaX U3yUeHUs BelecTB U
XUMUUECKHX peakiui, a Takxxe B (hOpMUPOBaHWH Y PA3BUTHUH YMeHUH U ClIOCOOOB
JesiTeNTbHOCTU, CBSI3aHHBIX C TI/ITaHMPOBaHWEM, HaO/o/ieHHeM 1 TIPOBe/leHeM
XUMHYECKOT0 IKCIIepUMeHTa, Co0roieHrneM TIpaBr/ 6e301macHOro obpaltjeHust ¢
BellleCTBaMU B MOBCeHEBHOMN >KU3HMU.

Hapsizy ¢ 3TUM LieJii u3yueHusi TipejMeTa B pOrpaMMe YTOUHeHbI 1
CKOPPEKTHUPOBAaHABI C yUETOM HOBBIX TIDUOPUTETOB B CICTEMe OCHOBHOTO 00IIIero
obpasoBanus. CerosHs B 06pa3oBaHuu 0c0060 3HAUMMO NIPHU3HAETCS
HaTpaB/IeHHOCTb 00yUeHHsI Ha pa3BUTHe U CaMOpa3BUTHE JTIMUHOCTH,
(dhopMHpOBaHUe eé UHTE//IeKTa U 001Iei
KynbTypbl. OOyueHre yMEHUIO YUUTLCS U TIPOZIO/DKATh CBOE 0Opa3oBaHie
CaMOCTOSITe/IbHO CTAHOBUTCS OFHOM 13 BayKHEUIINX (HYHKLUUN yueOHBIX
Tipe/IMeTOB.

B cBsi31 € 3TUM Npy M3yUueHUH TIpe/iMeTa B OCHOBHOM 111KOJIe IOMUHUPYIOIIee
3HaueHue TIpUo0Ope/ Takue 11e/d, Kak:

- (opMUpoOBaHUe WHTe/JIEKTya/IbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
camo0bpa30oBaHuI0, COTPYJHUUECTBY, CAMOCTOSATe/TbHOMY MPUHSITHIO PellleHUH,
CrIocoOHOM aIanTUPOBATHCS K OBICTPO MEHSIFOIIIUMCS YCIOBUSIM JKU3HU;

- HalpaB/IeHHOCTb 00yJYeHUst Ha CUCTeMaTHUYecKoe MPUOOITeHre yuarmxcs K
CaMOCTOSITe/TbHOU TT03HaBaTeTIbHOM JleITeTbHOCTH, HAyYHBIM MeTO/jaM TT03HaHWs,
(hOopMUPYIOIIMM MOTHBALIMIO 1 Pa3BUTHE CITOCOOHOCTeN K XUMUM;

- obecrieueHue yC/IOBHH, CITOCOOCTBYIOMIUX MPHOOPETEHNIO 00y UYarOIIIMMUCS
OTTbITa pa3HOOOpa3HOM AesITeTbHOCTH, TIO3HAHUS ¥ CaMOTT0O3HaHKs, K/TFOUeBBIX
HaBBLIKOB (K/IFOUEBbIX KOMTIETEHI[UI), UMEIOIIUX YHUBepcalbHOe 3HaueHue JI/st
pa3MUHbIX BUIOB /leATe/bHOCTH;

- (hopmupoBaHUe yMeHU 00BSICHATh U OlIeHUBaTh SIBJIEHUSI OKPY Karolllero Mupa
Ha OCHOBAHWM 3HaHUWM U OIbITa, MOJyUYeHHbIX MPU U3YUeHUH XUMUH;

- (opmupoBaHUe y 00yUaroIMXcsi T'YMaHUCTUUeCKUX OTHOLLIeHUH, TOHUMaHUsI
L[eHHOCTH XUMUYeCKUX 3HAHUM 7151 BLIPAOOTKHU 9KO0JIOTHUYeCKH 1ie/ieco00pa3Horo
TIOBe/ieHHs B OBITY U TPYZOBO# /leATeTbHOCTH B 1]eJIIX COXPaHeHUsI CBOEro
3/10POBbSI Y OKPY’Karolllel MPUPOJAHOU CpeJibl;

- pa3BUTHE MOTHBALMU K 00yUeHHt0, CTIOCOOHOCTeN K CAMOKOHTPOJTIO U
CaMOBOCITUTAaHUIO Ha OCHOBe YCBOEHHs 0011jeue/ioBeueCcKux

1[eHHOCTeH, TOTOBHOCTU K 0CO3HAHHOMY BBIOOPY MpOdu/isi ¥ HarpaB/IeHHOCTH
JanbHeuiero ooyyeHusl.



MECTO YUYEBHOI'O ITPEIMETA «XUMWS» B YYEBHOM ITJIAHE

B cucTeme obiiiero ob6pa3zoBanus « XUMHs» MPHU3HaHa 00s13aTe/TbHBIM yueOHBIM
rpeIMeTOM, KOTOPbIH BXOJIUT B COCTaB MpegMeTHOMN
obmactu «EcTecTBeHHO-HayUHbIe TTPeIMEThI».

Y4eOHBIM TIJTAHOM Ha eé u3ydeHre oTBefleHO 136 yueOHBIX YacoB — 110 2 U B
HeJieto B 8 1 9 K/1accax COOTBETCTBEHHO.

1151 KaXk/Ioro Kiacca rpeilyCMOTPeHO pe3epBHOe yueOHoe BpeMsi, KOTOpoe
MO>KeT OBbITh MCI0JIb30BaHO yUYaCTHUKaMU 00pa30BaTe/IbHOTO TIpoliecca B 11e/Isx
(dhopMHpOBaHYsT BapUaTUBHOM COCTaBJISIOIIel co/lep>KaHUsI KOHKPeTHOM paboueii
niporpaMMel. [1pu 3TOM 06si3aTesibHast (MHBapUAHTHAST) YaCTh COJlePyKaHus
rpeiMeTa, yCTaHOB/IEHHAsi IPUMepHOM paboueii porpaMMoi, v BpeMsl,
OTBOZIMIMOE Ha eé H3ydeHue, JO/DKHbI ObITh COXpaHeHbI TTOJTHOCTHIO.

B cTpykType nipumepHOi paboueii mporpaMMbl HapsAy C TTOSICHUTETbHOM
3aMMCKOU BbIJle/IeHbI CIeAYIOIIe Pa3/ebl:

- TIJIAaHUpYyeMble pe3y/bTaThbl 0OCBOEHUS yueOHOTO npeameTa « XUMUS» —
JIMYHOCTHbIE, MeTanpeJMeTHbIe, IPe/IMETHbIE;
- cojiep)KaHre yueOHOro TipeiMeTa « XUMHUs» 10 TolaM 00yUeHUsT;
- MpUMepHOe TeMaTHuuecKoe MJIaHWpOBaHUe, B KOTOPOM /leTa/In3UPOBaHO
co/iep>KaHue KaXK[j0l KOHKPETHOUM TeMbl, YKa3aHbl KOJIMUECTBO UaCOB, OTBOJAUMBIX
Ha eé u3ydeHue, 1 OCHOBHbBIE BU/IbI YUueOHOMU [lesTeTbHOCTU YUeHHKa,
(hopMUpyeMble MPY U3Y4YEHUU TeMbI, IPUBEJEH MepeueHb JeMOHCTPALIUM,
BBITIO/THSIEMBIX YUUTeJIeM, U TlepeueHb peKOMeH/IyeMbIX 1ab0paTOpHBIX OMbITOB U
TIPAKTUUeCKUX paboT, BHIMOTHSIEMbIX YUaIl[UMUCS.

COJEPXAHUWE YYEBHOI'O ITPEAMETA «XUMWSI»

8 KJIACC
[TepBOHauUaIbHBIE XUMUYECKUE TIOHSATHUS

[IpegmeT xuMuu. Pojib XMMUHU B )KU3HU YejioBeKa. Tesia v BellleCcTBa.
du3nuecKre CBOUCTBA BellleCTB. ArperaTHoe COCTOsiHUe BelecTB. [ToHdTre o
MeTO/jax MO3HAaHUS B XUMHU. XUMUS B CUCTeMe HayK. UuCThIe BeljecTBa U CMeCH.
Crioco0OblI pa3ziesieHUs1 CMEeCeH.

ATOMBI ¥ MOJIEKY/Tbl. XUMHUYeCKUe 3/ieMeHThbl. CUMBOJIbI XUMUUYECKUX
371eMeHTOB. [IpoCThie U C/I0XKHBIE BelljecTBa. ATOMHO-MOJIeKY/IIpHOe yUYeHue.

XumMmuueckas popmyJsia. BajieHTHOCTh aTOMOB XMMHUUYECKUX 3/1eMeHTOB. 3aKOH
TIOCTOSTHCTBA COCTaBa BellleCcTB. OTHOCHTe/IbHAS
aTomHas Macca. OTHOCUTebHas MOJIeKyJIIpHas macca. MaccoBast 1oJist
XUMHUYECKOT0 37IeMeHTa B COeJUHEHUH.

dusnuecKre U XMMHAUeCKHe sSIBIeHUs1. XMMUUeCKast peakivs U eé MprU3HaKHu.
3aKOH COXpaHeHUsI MacCChl BellleCTB. XUMHUUeCKue
ypaBHeHUs1. Knaccudukaiiys XuMUueckux peakiivii (CoeiMHeHUs, pa3/ioyKeHus,
3amerrieHusi, 0bOMeHa).

XHMHUUECKHW SKCITIePUMEHT: 3HAKOMCTBO C XMMHUUYECKOW MOCY/0U, C MpaBUIaMu
paboThI B 1abopaTOpHH U MPUEMaMH 0OparllieHus ¢ 1ab0paTOpHBLIM
obopyoBaHKEM; U3yUueHHe U OlicaHue (PU3NUecKUx CBOMCTB 0Opa3iioB
HeopraHWYeCcKHX BelecTB; HabmoaeHue Gu3nueckux (TiIaBeHre BOoCKa, TassHUe
Nb/la, paCTUpaHue caxapa B CTYTIKe,



KUTeHWe U KOH/IeHCallysl BO/Ibl) U XMMUUeCKUX (FrOpeHre CBeul, IIPOKa/MBaHUe
MeIHOM TTPOBOJIOKH, B3aUMO/IeHiICTBHE Mefla C KMC/IOTOM)

sIBJIEHUH, HaO/TIO/IeHre U OTCaHue MPHU3HAKOB MPOTeKaH!sl XUMUUeCKUX peaKIui
(pa3noXkeHue caxapa, B3auMOZelCTBHe CePHOM KUC/IOTHI C XJIOPUIOM Oapwus,
pasnoxxeHue ruzipokcuza Mmeau(1l) npu HarpeBaHuy, B3aUMOZEMCTBYE Kee3a C
pactBopoM cosi meau(11)); u3yueHue criocoboB paszeneHust cMeceii (C TTOMOIIBIO
MarHura,

(dbubTpOBaHUe, BhIllapUBaHUe, JUCTWIISALWS, XpoMaTorpadusi), npoBeieHue
OUMCTKY TIOBapeHHOM CoJv; HabJ/rojeHre U OTrcaHre pe3y/ibTaToB MPOoBe/|eHus
OMbITa, WITFOCTPUPYIOLLIEr0 3aKOH COXpaHeHUsI MacChl; CO3aHue Mo/ieren
MOJIeKyJ1 (I1apOCTeP)KHEBBIX).

BakHeume npeACcTaBUTe/ M HEOPraHUYECKHX BellleCTB

Bo3nyx — cMmecs ra3os. Cocrtas Bo3zayxa. Kuciopos — 3/1eMeHT U IpoCToe
Bell[ecTBO. HaxoxkeHre K1UcI0po/ia B pupo/e, husnueckue U XuMuueckye
cBoiicTBa (peakiuu roperusi). Okcuel. [IpumeHeHne Kucaopoa. CriocoObl
TI0/TyUeHus1 KUCI0po/ja B TabopaTOPHH U MPOMBIIIJIEHHOCTH. KpyroBopoT
KUCJIOpPO/a B TIpUPO/e.
O30H — a/uoTpornHas MoAU(pUKaLMsI KACI0POAa.

TennoBol 3¢ (eKT XUMUUeCKOW peakLii, TEPMOXMMHAUYECKUEe YPaBHEHUS, IK30-
Y SHJ0TEepMUYeCKHe peaklMy. TOTIMBO: yro/ib ¥ MeTaH. 3arpsisHeHue BO3/1yXa,
ycueHre TTapHUKOBOT0 3 deKTa, pa3pylileHre 030HOBOTO C/IOS.

Bogopog — snmemeHT 1 nipocToe BeljectBo. HaxoxxaeHre Bogopoia B IPUPO/eE,
¢dur3nueckue U XMMUUeCKUe CBOMCTBA, MPUMeHeHUe,
criocobbl momyueHust. KMC/IOTHI ¥ COMU.

KonnuecTBo BeljectBa. Monb. MonsipHast Mmacca. 3akoH ABoraZipo. MosisipHbIi
00bEM ra3oB. PacuéThl M0 XUMHUYECKUM ypaBHEHUSIM.

du3nuecKre CBOUCTBA BO/bl. Bozia Kak pacTBOpUTe/b. PacTBOPHI.
HacelleHHbIe ¥ HeHachIleHHble pacTBOPbl. Pacmeopumocmb
geujecmes 8 6o0e. MaccoBasi [i0/151 Bell|eCTBa B pacTBOpe. XMMHUUeCKHe CBOWCTBA
Bo/bl. OcHOBaHus. PoJib pacTBOpPOB B MPUPO/ie U B
JKU3HU yesioBeKa. KpyroBopoT Bo/ibl B TIpHpo/ie. 3arpsi3HeHue TIPUPO/IHbIX BOJ,.
OxpaHa ¥ OUKCTKa MPUPOJHBIX BOJ,.

Knaccudukaiiys HeopraHnueckux coegruHeHunii. Okcuapbl. Knaccuduxkaiiys
OKCH/IOB: coJieo0Opa3ytoiiye (OCHOBHbBIE, KHUC/IOTHBIE,
amdoTepHbIe) 1 Hecosieobpasyroirie. HomeHK1aTypa OKCHAOB (MeXKyHapogHasi U
TpUBUAJ/IbHAs). DU3nUecKre U XuMHUUecKre
CBOMCTBA OKCUJO0B. [TonmyueHrie OKCUOB.

OcHoBanus1. Knaccudukaiiysi o0CHOBaHMI: 111€/10UM Y HepaCTBOPUMbIe
ocHoBaHus. HoMeHK/1aTypa OCHOBaHUM (MeKyHapoIHasi U
TpUBUaA/IbHas1). DU3nueckue U XMMHAUYeCKUe CBOMCTBA OCHOBaHUU. [TonyueHue
OCHOBAHUU.

Kucnotel. Knaccudukarus kucinor. HoMeHKnaTypa KUCI0T (MeXXAyHapoAHasi U
TpUBUaA/IbHas1). DU3nueckre U XuMUueckKre
CBOMCTBA KUCIOT. Psiy aktuBHOCTH MeTasuioB H. H. Beketosa. [TonyueHue Kucor.



Comu. HomeHknatypa conent (MeXXAyHapoAHasi U TpMBUa/IbHast). Pu3nueckre u
XUMHUeCKre CBOMCTBa cosiel. [TomydyeHue cosen.

['eHeTHUeCKasi CBSI3b MeXX/ly K/IaCCAMU HEOPTraHUUeCKUX COeIUMHEHUH.

XHWMUYEeCKUU SKCIIePUMEHT: KaueCTBEHHOe Orpe/ie/ieHHe CO/lep KaHus
KUCJI0pO/ia B BO3ZyXe; MoyueHre, coOrMpaHue, paclio3HaBaHHe U U3yueHHe
CBOMCTB KHMCJIOPO/Ia; HaO/moieHre B3aUMO/IeCTBYS BEI[eCTB C KUC/IOPOZIOM 1
yCJIOBUSI BO3HUKHOBEHUS U MpeKpallieHust
ropeHus (Tio)kapa); o3HaKOMJ/IeHHe C oOpa3ijaMyd OKCH/IOB U OTMCaHKe UX CBOMCTB;
roJjiyueHue, cobrpaHue, pacrio3HaBaHUe U W3ydeHHe CBOMCTB BO/jopo/ia (TopeHue);
B3auMo/ielicTBUe Bozopoga ¢ okcuaoM Meau(1l) (Bo3MOXKHO KCIIO/Ib30BaHKe
BHJileOMaTepuasioB); HabmoAeHre 00pa3ioB BellleCTB KOMUUeCTBOM 1 MOJIb;
vcceloBaHue
0COOEeHHOCTel pacTBOPEHUS BEIleCTB C Pa3/InyHON PaCTBOPUMOCTHIO;
TIPUTOTOBJIEHWE PACTBOPOB C OMpee/IEHHOM MacCOBOU J101er
pPacTBOPEHHOTO BellleCTBa; B3aMMO/IeCTBUE BO/bI C MeTa/lylaMH (HaTpUeM U
KasibLeM) (BO3MOJKHO MCIIO/Ib30BaHMe BU/IeOMATePUAsIOB); Oripe/iesieHre
PACTBOPOB KHCJIOT U IIle/IoUel C IOMOII[bI0 HHAWUKAaTOPOB; MCC/iefioBaHre 00pasijoB
HEOPraHWUEeCKHX BEIeCTB PA3/IMUHBIX K/IAaCCOB; HAa0/IIO[eHHe N3MeHeHHUsT OKpacKU
VIH/ITUKaTOPOB
B pacTBOpax KUCJIOT U 11jesioueii; ulydyeHue BlaumMmo/elicteusi okcuzaa meau(Il) c
pPacTBOPOM CEPHOM KUCJIOThI, KUCJIOT C MeTaJlJlaMH,
peakii HeMTpairi3aliy; ToTydeHre HepaCTBOPUMbIX OCHOBaHUM, BbITeCHEHHE
OJIHOTO MeTaJsla JPYTUM U3 pacTBOpAa COJIU; pellieHre SKCIIepuMeHTa bHbIX 3a/ay
1o TeMe «Ba)kHeHlIlIre K/1aCcChl HEOPTaHUYEeCKUX COeMHEeHUN».

ITepuoanueckuu 3akoH u [leproanuyeckas cucrema
XUMHUecKHX 3/1eMeHTOB [I. 1. MenpeneeBa. CTpoeHre aTOMOB.
XumMunueckas cBfi3b. OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE peaKLiui

[TepBbIe MOMBITKY K/1aCCU(UKALMY XUMUYECKUX 3/1eMeHTOB. [ToHsaTHe 0
IpyImmax CXOAHbIX 3/IeMeHTOB (ILieJIOUHBIE U I1e/I0OUHO3eMe/IbHbIE MeTaslIbl,
rajioreHbl, UHEePTHBIE ra3bl). J/ieMeHThbl, KOTOpble 00pa3ytoT aMboTepHbIe OKCH/bI
Y TUJPOKCUJIBI.

[Teprognueckuit 3aKoH. [leppoanyeckasi cicTeMa XUMHUUYECKHX 3/1eMeHTOB [].
. MeHeneeBa. KopoTkonepuo/iHasi ¥ IJIMHHOIIepUOgHast (POPMbI
[Teprognueckoy crcTeMbl XUMUUeCKUX 3y1emeHTOB [1. V1. MengeneeBa. [leprogpl
Y rpy1rbl. PU3NYECKU CMBICI MTOPSIAKOBOTO HOMEpPa, HOMEPOB Mepuo/ia U
IPYMIIbI 3/7IeEMEeHTa.

Ctpoenue atoMoB. CocTaB aTOMHBIX siiep. M30Tomnbl. 31eKTpoHbl. CTpoeHue
3JIEKTPOHHBIX 0060/104eK aTOMOB MepBbIX 20 XUMAUECKUX
sneMeHTOB [leproanueckon crucremsl [. V. MenzeneeBa. XapakrepucTyka
XMMUUECKOTO0 37IeMeHTa 10 ero rnojoxkeHuto B [lepuoanueckoit cucreme /. U.
Menjesneesa.

3aKOHOMEPHOCTHU U3MeHeHMs pajjiyca aTOMOB XMMHUUYECKUX 3JIEMEeHTOB,
MeTa/UTMYeCKUX ¥ HeMeTa/UTMueCKUX CBOMCTB T0 rpynnam



v riepyuoziaM. 3HadeHue [leproanyeckoro 3akoHa U [lepuoanueckon cucTeMbl
XAMHUUYeCKUX 3JIEMEeHTOB [IJIs1 pa3sBUTHA HayKU U npakTUkU. 1. YI. MeHzeneeB —
YUEHBIA U TPakKJaHH.

XvmMmunyeckas CBsi3b. KoBasieHTHast (TI0/IIpHAsi U HETIO/IsIpPHAst) CBSA3b.
OJIEKTPOOTPULIATE/IbBHOCTh XUMUYECKUX 3/1eMeHTOB. VIOHHast CBSI3b.

Crenenb okucyieHust. OKUCIMTETbHO-BOCCTaHOBUTE/IbHbIE peakLuu. [IpoLeccsl
OKUCJIEHUSI U BOCCTaHOB/IeHUsI. OKUC/IATEN U BOCCTAHOBUTEJIN.

XUMUUeCKUM IKCTIEPUMEHT: U3yueHre 00pa3ijoB BeIlleCTB MeTaslyIoB 1
HEMeTaJlJIOB; B3aUMOJeUCTBHEe FMPOKCH/a LIMHKa C PACTBOPaMU KUCJ/IOT U
1]e/I0Uel; MpoBeJleHre OMbITOB, WITFOCTPUPYIOLLUX TIPUMePbl OKUCTUTeTbHO-
BOCCTaHOBUTE/IbHBIX peakiuii (ropeHue, peakliuu pas3/ioKeHus], COeJUHeHUs).
MexxnpeaMeTHbIE CBSI3H

Peanu3aiys MexxnpeIMeTHbIX CBsI3ed PU U3y4eHUU XUMUH B 8 Kiacce
OCYIIIeCTBJISIETCS Uepe3 UCTI0b30BaHue KakK OOIIMX eCTeCTBeHHO-HayUHBIX
TOHATUM, TaK U TIOHSITUM, SB/SIFOLLUXCS CUCTEMHBIMU J/IS1 OT/Ie/IbHbIX TIPeMETOB
eCTeCTBeHHO-Hay4YHOr O LIUKJIA.

OO0111e ecTeCTBeHHO-HayUHbIe TIOHSATHS: HayuHbINA (DaKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJTu3, CUHTe3, K/IacCUbUKalYs, TIepUOMUHOCTD, Hab/TrojeHue,
5KCIIePUMEHT, MO/ie/TMPOBaHue, U3MepeHne, MO/le/ib, SIBJIEHUE.

du3uKa: MaTepusi, aTOM, 3JIeKTPOH, IMPOTOH, HEMTPOH, WUOH, HYKJIW/], U30TOIIbI,
Pa/IM0aKTUBHOCTb, MOJIEKY/1a, 3/IeKTPUUECKUM 3apsi/, BellleCTBO, Teo, 00bEM,
arperaTHOe COCTOSIHUE BeILleCTBa, ras, (pu3nuyeckre BeJIMUYMHbI, e JUHULIbI
M3MepeHus, KOCMOC, MJIaHeTsl, 3Bé31bl1, CoJHLIe.

Buosnorus: goTocuHTes, AbixaHue, brocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHepasbl, TOPHbIE MIOPO/IbI, T0Ie3HbIE
HCKOIlaemble, TOIJIMBO, BOJHbIe PeCypChl.

9 KITACC
BeiecTBo U XMMU4YecKasi peakius

[Teproauueckuii 3akoH. [leprogruueckasi cuicTeMa XUMHUYeCKUX 371emMeHToB [, U.
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B
V3MeHEeHUM CBOMCTB XMMUUECKHX 3JIeMEHTOB TIepPBbIX TPEX Mepro/0B, Kaslus,
KaJbLIUs M UX COeIMHeHHH B COOTBETCTBUM C MOJIO’KEHUEM 3/IEMEHTOB B
[TeprioiriueCKOr CUCTEMe U CTPOEHWEM KX aTOMOB.

CTtpoeHue BelecTBa: BUbl XUMHUUECKOM CBSI3U. THIIbI KPUCTA/ITUUECKHUX
PelIéTOK, 3aBUCUMOCTb CBOMCTB BellleCTBa OT TUMAa KPUCTA/I/TMUECKOW PellIéTKY U
BHU/Ia XMMUUECKOU CBSI3U.

Krnaccudukalys 1 HOMeHK/IaTypa HeopraHu4eCcKrx BelecTB (MeXXyHapoJHast
Y TpYBHaJIbHas1). XUMHUUYeCKHe CBOMCTBA BeIleCTB, OTHOCSIIIUXCS K pa3/IMYHbIM
KJIaCCaM HeOpraHUUeCKUX COeIMHEHWH, TeHeTUYeCKasi CBSI3b HEOPraHUYeCKUX
BeI[eCTB.

Knaccudukalys XMuMUUeCKUX peakLivi Mo pa3/IMUHbIM MpU3HaKaMm (10 Yruciy 1
COCTaBy yYaCTBYIOI[MX B peakiuM BellleCTB, M0 TelyioBoMy 3h(eKTy, 1o
W3MeHEeHUIO CTeTleHel OKHCIeHUsI XUMHUUeCKHX 3/IEMEHTOB, 110 00paTUMOCTH, 110
y4acTUIO KaTaau3aTopa).



OK30- U SHA0TepMUYEeCKHe peakliiy, TePMOXUMUYECKUe YPaBHEHUSI.

[ToHsITHE O CKOPOCTH XUMUUYECKOU peakiyu. [ToHsATHe 06 00paTUMBIX 1
HeoOpaTUMbIX XMMUUeCKUX peaklusix. [IoHATHe 0 TOMOTeHHBIX U TeTepPOreHHbIX
peakuusix. Ilonamue o xumuueckom pasHogecuu. Dakmopsbl, gausiroujue Ha
CKOPOCMb XUMUUECKOU peaKyuu No/A0X4CeHUe XUMUUeCKO20 pA8HOBeCUsl.

OKUCUTeTbHO-BOCCTAHOBUTE/TbHBIE PeaKIiy, 3JIEKTPOHHBIN OanmaHc
OKHCJIUTe/IbHO-BOCCTAHOBUTEILHOM peakliy. CocTaB/ieHHe
ypaBHEHMI OKUC/IUTE/TbHO-BOCCTAHOBUTE/ILHBIX PeaKIMi C UCII0h30BaHUEM
MeTo/Ia 3/IeKTPOHHOTO basiaHca.

Teopus 371€KTPOJIUTUYECKON AUCCOLMALINA. DJIEKTPOIUTHI U HEJIEKTPOJIUTHI.
KaTtroHsbl, aHMOHBI. MexaHu3M [MCCOLMal[My BelleCTB C Pa3/IMUHbIMU BUJaMHU
XUMUUecKou cBsizu. CremeHb Auccoraiyi. CrUibHbIe U C/labble 3/IeKTPOJTUTHIL.

Peakijii MFOHHOTO 0OMeHa. ¥ C/IOBUs TIPOTeKaHHWsI Peaki[yii HOHHOTOo 0OMeHa,
TIOJIHbIE U COKPAllléHHbIe MIOHHbIe YpaBHeHUs peakijuii. CBONCTBA KUCJIOT,
OCHOBaAHUU U COJield B CBeTe Mpe/iCTaB/IeHN 00 3/IeKTPOTUTHUECKOH
Jauccoruaiuu. KauecTBeHHbIe peakiuu Ha
1OoHbIL. [ToHsmue o 2udpoau3se cosetl.

XUMUUECKUM 3KCTIEPUMEHT: 03HaKOMJ/IeHUe C MO/IeISIMU KPUCTa/VTAUeCKUX
PeIETOK HeOpraHMYeCKHX BellleCTB — MeTa/lJIOB U
HeMeTa/lJIoB (rpadyTa 1 anMasa), C/IOKHBIX BelllecTB (X/I0pujia HaTpus);
YCCieIOBaHKEe 3aBUCHMOCTH CKOPOCTH XMMUYECKOUW peakLuM OT BO3/|eHCTBUS
pa3MYHbIX (PaKTOPOB; UCC/IeJOBaHUE 3JIEKTPOIIPOBOJHOCTU PaCTBOPOB BEIIIECTB,
rpoljecca AUCCOLUALMU KHUCJIOT, 1je/i04er U cojier (BO3MOKHO UCTO/Ib30BaHKe
BU/leOMaTepUasioB); POBe/leHHe OMbITOB, WIFOCTPUPYIOIIUX MPU3HAKU
TIPOTEeKaHUs peakivii IOHHOTO 0bMeHa (0Opa3oBaHMe 0cajika, Bble/ieHre rasa,
oOpa3oBaHUe BO/bl); OTBITOB, WITFOCTPUPYIOIIUX TIPUMEPbl OKHC/TUTETbHO-
BOCCTaHOBUTE/IbHBIX peaki[uii (ropeHue, peakliii pa3/io>KeHUsl, CoeZIUHeHUs);
pacro3HaBaHHe HeOpraHUYeCKUX BelleCTB C TTOMOII[bI0 KaueCTBeHHBIX peakliii Ha
VIOHBI; pellleHre 3KCTiepUMeHTa/IbHbBIX 3a/iau.

HemeTa/l/ibl 4 HX COeJUHEHUS

OO0111ast xapakTepucTHKa rasoreHoB. OCo60€HHOCTH CTPOEHUsI aTOMOB,
XapaKTepHble CTerleHu OKucieHus. CTpoeHue U pusnyeckue
CBOWMCTBA TMPOCTHIX BeIleCTB — rajioreHoB. XMMHUUeCKre CBOMCTBA Ha IpyUMepe
xj0pa (B3aMMOJeHUCTBYE C MeTa/l/laMU, HeMeTa/lJlaMH,
miesiouamu). XaopoBogopo. CosisiHast KUC/I0Ta, XUMAYeCKHe CBOMCTBA,
Tro/iyueHue, mpuMeHeHue. [leificTBUe X/i0pa 1 XJIOPOBO/IOPO/ia
Ha OpraHu3M uesioBeKa. BakHeli1ime X/T0pybl ¥ X HaXOXKAeHre B TIPUPO/Ie.

OO611jast XapakTepucTrKa 31eMeHTOB VIA-rpynmbl. Oco6eHHOCTH CTPOeHUS
aTOMOB, XapaKTepHbIe CTeTeHH OKUC/IeHUS.

Ctpoenue  (pr3nueckrie CBOMCTBA MPOCTHIX BEI[ECTB — KHUCIOPOZA U CEPHI.
AnyioTporHble MOJUGbUKALIN KUCIOPO/ia ¥ Cepbl. XUMHUUECKHe CBONCTBA CephI.
CepoBo/10po/i, cCTpoeHue, (hr3ndecKre U XuMUUecKre cBoicTBa. OKCUABI Cepbl KakK
TIpe/ICTaBUTE/IA KUCIOTHBIX OKCHI0B. CepHast KUC/IOTa, (hH3nuecKre 1



XUMUUeCKre CBOMCTBa (00Iire Kak ITpeICTaBUTe s Kjlacca KUCIOT U
crieriudrueckre). XuMuueckre peakiivy, Jexxallie B OCHOBe TIPOMBIIIJIEHHOT O
crioco0a rosiyueHusi cepHoit Kuciotel. [Ipumenenue. Cosii CepHOM KUC/IOTHI,
KaueCTBEHHas peaklys Ha CyJ/b(aT-uoH. HaxoxxaeHue

Cephbl U eé CoeJMHEHUM B TIpUpo/ie. XUMUUECKOe 3arpsi3HeHre OKPY Karollen
cpeZibl COeJUHEeHUSIMU Cephbl (KUCIOTHBIE 0XKH, 3arpsi3HeHre Bo3ayXa U
BO/I0EMOB), CITIOCOOBI €ro MpeJjoTBpallleHusl.

OO011jast XapakTepucTHKa 371eMeHTOB VA-rpyribl. Oco0eHHOCTH CTPOeHUsT
aTOMOB, XapaKTepHbIe CTeNeHU OKUCIeHUS.

A30T, pacnpocTpaHeHUe B pUpo/ie, (hr3mdeckre U XMMUUeCcKrue CBOMCTBaA.
KpyroBopoT a3oTa B ripupojie. AMMUaK, ero (pusnyeckre
Y XUMHUUeCKHe CBOMCTBA, MoJiyueHre U ripumMeHeHre. CoM aMMOHUS, UX
(bur3nueckue U XMMUUeCKUe CBOWCTBa, NpuMeHeHre. KauecTBeHHas peakiusi Ha
VOHbI aMMOHHUSs1. A30THasi KUCJ/IOTa, e€ noayueHue, (hu3ndeckre U XuMUueckue
cBoiicTBa (00IIIMe Kak TIpeJCTaBUTe ISl KJlacca KUC/IOT U Crielfudruyeckue).
Wcnonb30BaHue
HUTPATOB M COJIell aMMOHUSI B KaueCTBe MUHEPaIbHBIX yA00peHuid. XumMuueckoe
3arpsi3HeHre OKpY»Karolllel Cpe/ibl COeAUHEeHUSIMU
a3oTa (KMC/I0THbIe JJOXK/IU, 3arpsi3HeHUe BO3/lyXa, [TOUBbI U BOJJOEMOB).

docdop, annorponHsie MoAUPUKALIMKA Gocdopa, pu3nueckre U XUMHUYECKHe
cBorictBa. Okcug pocdopa(V) u pochopHast KUCIOTAa,
dbu3nueckre U XUMHUUYeCKUe CBOMCTBaA, MoydyeHue. Kcronb3oBaHue dhocdaToB B
KaueCTBe MUHepa/bHbIX yA00peHui.

OOb11jast xapakTepucTrKa 371eMeHToB IV A-rpynmbl. Oco6eHHOCTH CTPOeHUS
aTOMOB, XapaKTepHble CTeleH! OKHCIeHUS.

YrnepoJ;, anioTpomnHbie MoAubUKaLMK, pacripocTpaHeHre B TIPUpPO/e,
bu3nueckre U XUMHUUeCcKHe cBoiicTBa. Azcop6rus. Kpyroso-
poT yryiepoja B ripupoge. OKCUJIbI yTiepoa, Ux (pu3nyeckre U XuMuuyeckue
CBOMCTBaA, IEUCTBHE HAa JKMBbIe OPraHU3MBbI, [TOTyUeHUe
Y TIpUMeHeHHe. DKO0JIOTHYecKre pob/ieMbl, CBsI3aHHbIe C OKcuzioM yriaepoaa(IV);
rurnore3a rja06aaLHOTO TOTeIVIeHHsl K/IMMaTa; MapHUKOBbIN 3 deKT. YronbHas
KUCJ/IOTa U e€ CO/u, uX (pr3ndeckrde U XMMUUeCKre CBOUCTBA, TOTyueHre U
npuMeHeHre. KauecTBeHHasi peakijusi Ha KapOoHaT-MoHkbI. VI crioib3oBaHue
KapOOHAaTOoB B OBITY,

MeJuLHe, TPOMBIILIEHHOCTH U CeJIbCKOM X0351CTBe.

[TepBoHaya/ibHBIE TIOHATHUS 00 OPraHUYeCcKUX BelljeCTBaX Kak 0 COeJUHEHUSIX
yrjepoja (MeTaH, 3TaH, 3TWIeH, alleTU/IeH, 3TaHOl,

IJIMLIEpUH, YKCYCHas KucaoTa). Mx cocmas u xumuueckoe cmpoeHue. Ilonsatue o
OroIoruecKy BaXKHBIX BeIlleCTBaX: KHMpaX, beskax, yrjieBolax — U UX POJid B
JKU3HU yesnioBeka. MamepuanbHoe eOUHCMB0 Op2aHUYeCKUX U HeOp2aHUYeCKUX
coeOuHeHull.

Kpemnuii, ero (pusrueckue ¥ XuMAueCKue CBOMCTBA, MOJIyyeHre 1
nipumeHeHune. CoeiMHeHUs: KpeMHUs1 B Tipupo/e. Obiiye ripeicTaBieHys 00
okcujie kpemHusA(IV) 1 kpeMHUeBoM KucaoTe. CUIMKAThI, UX UCT0/Ib30BaHUE B
ObITY, Me/IULIIHe, TPOMBIIIIEHHOCTH.



BaoicHeliwiue cmpoumesbHble Mamepudabl: KepaMuka, cmekao, yemeHm, 6emoH,
acene306emoH. I1pobaembl 6€30nacHO20 UCNO0Ab308AHUS CMPOUMENbHBIX
Mamepuasnos 8 N08CeOHe8HOU HCU3HU.

XUMHUUeCKUM SKCIIEPUMEHT: U3yueHre 00pa3iioB HeOpraHUUeCKHX BeIecTs,
CBOMCTB COJIIHON KUCJIOThI; TIPOBe/IeHNe KaueCTBeHHBIX Peakldii Ha XJI0pPU/I-UOHbI
1 HabJroZIeHre TIPU3HAKOB WX TTPOTEKAHMST; OTIBIThI, OTpaXkaroIue (hr3nueckrie U
XUMUYeCcKHe
CBOMCTBA raJIoreHOB Y UX COe/IMHeHNH (BO3MO>KHO HCMOJIb30BaHHe
BU/leOMaTepUasioB); 03HAKOMJ/IeHHe C o0pa3ijaMy X/JI0PUI0B (Ta/IoreHU/I0B);
03HaKOMJIeHHe C 0Opa3liaMu cepbl U eé coeIMHeHUsIMU (BO3MOYKHO HCITI0/Ib30BaHKe
BHleOMaTepHasioB); HabOMoeHye TIpoljecca 00yT/IMBaHUs caxapa 1o/ AeliCTBreM
KOHIL[eHTPUPOBaHHOU
CepHOM KHMCJIOThI; U3yueHre XUMHUUECKHUX CBOMCTB pa30aB/IeHHOW CepHOM
KUCJIOTBI, TIPOBe/leHHe KaueCTBeHHOM peakluy Ha Cy/ib(aT-uoH U HaO/mroieHre
TIpU3HAaKa eé MpoTeKaHus; 03HaKOMJIeHUe C (hU3nuecKMMU CBOMCTBAMHU a30Ta,
(docdopa v ux coefriHeHUH (BO3MOKHO MCIIO/Ib30BaHKE BUIEOMaTEPUAIIOB),
oOpasrjamu a30THBIX U hocOpHBIX yA00OpeHui; TIoyueHre, cobrpaHue,
pacrno3HaBaHHe U W3yuyeHHe CBOMCTB aMMUaKa; MpoBe/ieHHe KaueCTBeHHbIX
peakiiyii Ha MOH aMMOHUS U GocdaT-uoH U U3yyeHHe MPU3HAKOB HUX MPOTeKaHUS,
B3aMMO/IeICTBUE KOHLIEHTPUPOBAHHOM a30THOW KMCJIOThI C MebI0 (BO3MOKHO
VCII0/Ib30BaHWe BHUeOMaTePUasIOB); U3yYeHUe Mo/Jieiell KpUCTaNTMYeCKrUx
peléToK anMasa, rpaduTa, QysiepeHa; 03HaKOMJ/IeHHe C TIPOL[eCCOM aZcopoLyu
PacTBOPEHHBIX BellleCTB AKTUBUPOBAaHHBIM YIJIEM U YCTPOKMCTBOM TMPOTUBOra3a;
rojiyueHue, cobrpaHue, pacrio3HaBaHWe U W3ydyeHre CBOMCTB
YT7IeKUCIIOTO Ta3a; MpoBe/ieHre KaueCTBeHHbIX Peaki[yii Ha KapOoHaT- ¥ CUTMKaT-
VIOHBI U M3y4yeHHue NPU3HAKOB UX MPOTeKaHUsI; 03HAKOMJIEHUe C MPOAYKLIUeu
CUJIMKATHOW MPOMBILLLIEHHOCTH; pellieHre SKCIiepuMeHTabHbIX 3aJad 10 TeMe
«BaxxHellllvie HeMeTasl/bl U UX COeJIUHEHUS».

MeTa//ibl 4 MX COeJUHEHMS

OO0111ast XapaKTePUCTUKA XMMHUUYECKHX 3/IeMEeHTOB — MeTa/lJIOB Ha OCHOBaHUH
UX T0JI0KeHus B [Teproanyeckor cucteMe XUMU4eckKux 3nemeHToB /. U.
MenpesnieeBa u cTpoeHuss aToMOB. CTpoeHUe MeTaslsIoB. MeTajyinyeckas CBsi3b U
MeTa/l/TnyecKasi KpUCTayimyeckasi peléTka. JJIeKTPOXUMUUECKUN P,
HaTpsbKeHuH MeTasiioB. @Pu3ndeckre U XMMUUeCKUe CBOMCTBa MeTas/uioB. Obiiue
criocobbl moyueHs: MeTas/uioB. [1oHATHE 0 KOPPO3WHM MeTaslJIoB, OCHOBHbBIE
CTI0COOBI 3aIUThI UX 0T KOppo3uu. CruiaBbl (CTasb, YyTYH, AHOPaTFOMUHUM,

OpoH3a) 1 uX NpUMeHeHHe B ObITY 1 TIPOMBIIITIEHHOCTH.

[TITenounble MeTasbl: M0JI0’KeHYe B [leproanueckoi cructeMe XUMAYeCKUX 31emeHToB /1. U.
MeHjeneeBa; cTpoeHHe UX aTOMOB; HaXOXeHHe B npupoe. Pr3nueckue U XUMUUeCKUe
CBOMCTBa (Ha
ripyuMepe HaTpus U Kanus). OKCUZbl U THAPOKCH/bI HaTpUs U Kaaus. [IpuMeHeHUe 1]eI0YHbIX
MeTa/IZIOB U UX COeIMHEHUM.

[IlenoyHO3eMe IbHbIE MeTa/l/Ibl MAarHUM U KaslbLWii: ojio)keHue B [lepruogrueckoii cucreme
XMMUYeCcKux 371eMeHToB /. V1. MeHzienieeBa; CTpoeHUe UX aTOMOB; HaXOXZeHre B [IPUPO/e.
du3uyeckue



Y XMMHYeCKHe CBOWCTBA MarHus U Kasblusl. BakHelime coejluHeHNs KaibLys (OKCHJ,
TUIPOKCH/I, coi). 2KECTKOCTb BOZIbI M CIIOCOOBI €€ yCTpaHeHMs .

AnroMuHMM: nIonokeHWe B [lepyuonrueckol cucrteme XMMUYeCKUX 31eMeHToB /1. U.
MeHjeneeBa; CTpoeHHe aTOMa; HaxOXKJeHue
B nipupoie. Pu3nueckre U XMMUUeCKre CBOMCTBA amtOMUHKSA. AM(OTepHbIe CBOMCTBA OKCH/A U
TU/IPOKCH/IAa aTFOMUHUSL.

Keneso: nonoxenue B [lepuognueckont cucteMe XUMUUECKUX 371emeHTOB . U.
MeHnpeneeBa; CTpoeHHe aTOMa; HaXOXK/eHNe B
ripupojie. Pru3nueckre U XMUMHUUYeCKre CBOMCTBA KeJe3a. OKCUbL, TUAPOKCUBI U
comu xesne3a(Il) u xene3a(Ill), nx cocta, cCBOUCTBa
Y TIO/TyU€eHue.

XUMUUECKUM 3KCIIePUMEeHT: 03HaKOMJIeHHe ¢ 00pa3liaMy MeTaslJIoB U CTI/IaBOB,
YX (M3MYECKUMHU CBOMCTBaMU; U3ydeHHe pe3ybTaTOB KOPPO3UU MeTalJIOB
(BO3MOXKHO UCTIOJIb30BaHKe BUieOMaTeprasoB), 0COOeHHOCTel B3auMo/|elCTBUS
OKCH/Ia KasbL1sl U HATPUs C BOJOU (BO3MOKHO MCI0JIb30BaHUE
BU/leOMaTepUasIOB); UCC/Iel0BaHEe CBOMCTB )KECTKOM BObI; MPOLIeCCa FOPeHus
JKejie3a B KUC/IOpoZe (BO3MOXKHO UCTO0J/Ib30BaHUe BUeOMaTeprasoB); TIPU3HAKOB
MPOTEKAaHUSI KAUeCTBEHHBIX Peaklii Ha UOHBI (MarHus, KaabLysi, aTFOMUHUS,
1[uHKa, kene3a(Il) u >xkeme3za(IIl), mequ(1l)); Hab/MmoAeHMEe U OIIMCAHKE TIPOL[ECCOB
OKpallIMBaHUS TJIaMeHW NOHAMU HaTpUs, Ka/lvs U KaabLys (BO3MOXKHO
VICTI0/Tb30BaHue BUieOMaTepyasoB); UCC/ieoBaHUe aM()OTEPHBIX CBOMCTB
TUAPOKCUZA aTFOMUHUS
Y TUIPOKCHU/A [[MHKA; pPellleHre S5KCIepUMeHTaTbHbIX 3a/jau Mo Teme «BakHeulve
MeTa/l/Tbl U UX COeUHEHUSI».

XHUMHA U OKpYKamwlilas cpeja

HoBble MaTepuasibl U TeXHOJIOTUU. BelljectBa U MmaTepuasbl B IOBCEeJHEBHOU
JKU3HU yesioBeKa. XMMHUA U 37,0poBbe. be3ornacHoe MCrnoib30BaHye BelecTB U
XUMUUECKHX peaklyii B ObITy. [TepBasi TOMOILb TIPU XMMUUECKUX 0KOTaX U
otpaBieHusiX. OCHOBBI 5KOJIOTUUECKOU TPaMOTHOCTH. XUMHUYECKOe 3arpsi3HeHre
OKpYy»Karolen
cpenbl (TipefienbHas JonmycTuMast KoHLeHTpalus Bemects — [1/1K). Ponbs xumuu B
pellieHny KOJI0TUUeCcKuX mpobiem.

[Ipypo/iHble UCTOYHUKHU YT/1€BOAOPOA0B (Yro/b, NPUPOJHBIM ra3, HedTh),
TIPOAYKTHI X TIepepab0TKU, UX POJIb B OBITY ¥ POMBIIIIEHHOCTH.

XUMUUECKUM IKCIIepUMEeHT: u3ydeHre 00pa3lioB MaTepuasoB (CTEK/IO, CTiIaBbl
MeTasuIOB, MTOJIMMEPHbIE MaTepHaJIbl).

MexnpeaMeTHbIe CBSI3U

Peanu3aliiyist MeXXIIpeIMeTHBIX CBSI3€l NP U3yUeHUH XUMHH B 9 Kiacce
OCYIIIEeCTB/ISIETCS Uepe3 MCI0/b30BaHKe KaK O0OIHX eCcTeCTBeHHO-HAayUHBIX
TIOHATHH, TaK ¥ TIOHSITUM, SBJISIOIINXCS CUCTEMHBIMU /ISl OTZA/IbHBIX TIPeIMETOB
eCTeCTBeHHO-HAYUHOTO IUKJIA.

OO0111e ecTeCTBeHHO-HayYHbIe TIOHSATHS: HayuHbIN (DaKT, TUTIOTe3a, 3aKOH,
TeopHsl, aHa/Iu3, CUHTe3, K/1aCCU(UKAIYs, TIePUOJUUYHOCTD, HAOMIOIeHHe,



9KCTIePUMEHT, MO/ie/IMPOBaHNe, U3MepeHue, MO/ie/Tb, siB/IeHHe, [TAPHUKOBBIN
3¢ deKT, TeXHOIOTHsI, MaTepHaJbl.

dusrKa: MaTepusl, aTOM, 3JIeKTPOH, MPOTOH, HeUTPOH, WOH, HYKJIN]], U30TOIIbI,
Pa/IM0aKTUBHOCTb, MOJIEKY/Ia, S7IeKTPUUECKUI 3apsifi, MPOBOIHUKH,
TI0JTYTIPOBOTHUKH, AU3/IEKTPUKH, (DOTO3/IEMEHT, BeI[eCTBO, TEJI0, 00bEM,
arperaTHoOe COCTOsIHMe BeIlleCTBa, ra3, pacTBOpP, paCTBOPUMOCTb, KpHUCTayInuecKast
peliéTKa, CriiaBbl, hHU3nuecKre BeJTMUMHbI, eIMHULIbI U3MepeHHsl, KOCMUUeCKoe
TIPOCTPaAHCTBO, T/IaHeThI, 3Bé3/1b1, CoMHIIe.

Buosnorus: poTocuHTes, AbixaHue, brocdepa, SKOCUCTeMa, MUHepabHbIe
yI0bpeHusi, MUKPO3JIeMeHThbI, MaKpO3/ieMeHThI, UTaTe/IbHble BellleCTBa.

['eorpadwumsi: atmocdepa, ruapocdepa, MUHepasbl, TOPHbIE MOPO/IbI, MTOIe3HbIE
HCKOIaeMble, TOTL/TMBO, BO/IHbIE PeCypChI.

INTAHUPYEMBIE PE3YJ/IbTATBbI OCBOEHUA YYEBHOI'O
INPEAMETA «XUMUSA» HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

V3yueHre XMWY B OCHOBHOH IIIKOJIe HAITpaB/IeHO Ha JIOCTIKEHHE
00yUaroIUMHUCS JIMYHOCTHBIX, MeTaIpeIMETHBLIX U MPeJMETHBIX Pe3y/IbTaTOB
OCBOEHMUsI yuebOHOTro TpeiMeTa.

JINYHOCTHBIE pe3y/IbTaThI

JINUHOCTHBIE pe3y/IbTaThl OCBOEHHS TIPOTPAMMbI OCHOBHOTO 00IIIero
obOpa3oBaHUs JOCTUTalOTCS B X0/ 00yUYeHUs] XUMUU B eJUHCTBe yueOHOI 1
BOCITUTATe/IbHOM fleATeIbHOCTH OpraHu3aliii B COOTBETCTBUM C TPAAULIMOHHBIMU
POCCUACKHAMU COLIMOKY/IbTYPHBIMU
Y IyXOBHO-HPaBCTBEHHBIMU 1[€HHOCTSIMU, TIPUHATHLIMH B 0011leCTBe TIpaBUIaMH U
HOpMaMHU TIOBe/[eHHUSI ¥ CITOCOOCTBYIOT MPOIieccaM CaMOII03HAaHKsI, CaMOPa3BUTHS
Y COLMaM3aliu 00yYarommxcs.

JIMUHOCTHBIE pe3y/IbTaThl OTPaXKaroT ChOPMHUPOBAHHOCTb, B TOM UHCJIEe B YACTH:
ITaTpUOTHYECKOr0 BOCITUTAHUS

1) LIEeHHOCTHOTO OTHOIIIEHUST K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY
Y Hay4YHOMY HAC/1e[IUI0, TOHUMAaHHs 3HAUeHUS] XUMUUECKOW HayKH B JKU3HU
COBpPEMEHHOr0 00I11ecTBa, CITOCOOHOCTH BJIaZIeTh I0CTOBEPHOM MHGbOpMariyeii o
TepeZIOBbIX TOCTWKEHUSIX U
OTKPBITHUSIX MUPOBOW M OTEUECTBEHHOW XUMHU, 3aUHTEPECOBAaHHOCTH B HAayUHBIX
3HaHUSIX 00 yCTpOiCTBe MMpa 1 00IIeCTBa;

I'paxkgaHCKOro BOCIUTAHUSA

2) mpe/iCTaB/IeHUs O COIMA/IbHBIX HOPMaX U TIPaBUIaX MeKTMUHOCTHBIX
OTHOIIIEHUH B KOJI/IEKTHBE, KOMMYHUKAaTHBHOM KOMITe-

TEHTHOCTH B 00IIIeCTBEHHO IT0/Ie3HOM, YueOHO-UCC/IeZloBaTeTbCKOM, TBOPUECKOU U
JIPYTUX BUZAX AeSITeTbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOH COBMECTHOM
JesITe/IbHOCTH TIPY BBITIOJIHEHHH YUeOHBIX, TT03HABATe/IbHBIX 3a/jau, BLIMIOTHEHUH
XUMHWUECKHX 3KCTIEPUMEHTOB, CO3ZIaHUN yUeOHBIX MPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHUMAHHIO ¥ B3aUMOIIOMOIIIY B TIPOLIeCCe 3TOU yueOHOU JesTe/TbHOCTH;



TOTOBHOCTH OLIeHUBaTh CBOE MOBe/leHre 1 TIOCTYIIKU CBOUX TOBapUILiel C TTO3ULIUA
HPABCTBEHHBIX U TTPABOBLIX HOPM C YUETOM OCO3HAHUS MOC/Ie[CTBUI MOCTYIIKOB;
IleHHOCTH HayYHOT0 MO3HAHUA

3) MUPOBO33peHUeCKUX MPeJCTaB/IeHUI O BeleCTBe U XUMUUECKON peakLu,
COOTBETCTBYIOLL[X COBDEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTaBJISIOLLUX
OCHOBY /1JIs1 TOHUMaHMsI CYIITHOCTU HayYHOUW KapTHHBI MUPA; TIpeZcTaB/IeHni 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUSI MPUPO/bl, B3aUMOCBSI3X UesloBeKa C
TIPUPOJHOU
CcpejioM, O pOJid XMMUH B O3HAHWHU 3TUX 3aKOHOMEPHOCTEW;

4) no3HaBaTe/IbHbIX MOTUBOB, HallpaB/IeHHBIX Ha MOJIyYeHre HOBbIX 3HAHUH T10
XUMUU, HeOOXOAUMBIX [1/1s1 00bsiCHeHUsT HabJIt0/1aeMbIX TIPOL[eCCOB U SIBJIEHUM;

5) ro3HaBaTeIbHOM, MH(OOPMALIMOHHOW U UWTaTe/IbCKOM KYIbTypPbl, B TOM UHC/Ie
HABLIKOB CAMOCTOSITe/IbHOM Pab0ThI C yueOHBIMHU
TeKCTaMH, CIIPaBOUHOU JIMTepaTypou, JOCTYTHbIMUA TEXHUYECKUMU CPe/iCTBaMU
MH(GOPMaLMOHHBIX TeXHOIOTUA;

6) uHTepeca K 00y4YeHHIO U TI03HAHUIO, JTF0O03HATE/IbHOCTH, TOTOBHOCTH U
CoCcOoOHOCTH K caM00Opa30BaHUIO, TIPOEKTHOMN U MCCIIe0BaTe/IbCKOM
JesiTe/IbHOCTU, K 0CO3HAHHOMY BbIOOPY HalpaB/ieHHOCTH U YPOBHS 00yuyeHUs B
JlaJIbHeHIIIeM;
dopmMUpOBaHUs KYJIbTYPhI 30POBbSI

7) 0CO3HaHUS LIEHHOCTH )KWU3HU, OTBETCTBEHHOT'O OTHOLLIEHHUS K CBOEMY
3[I0POBbBI0, YCTAaHOBKH Ha 3/I0POBbIi 00pa3 »KKM3HU, 0CO3HAHUS TIOC/IeACTBUM U
HeTIPUSATHS BPeAHbIX MTPUBBIUEK (YTIOTpeOsieHus anKkoroJisi, HADKOTUKOB, KypeHUsI),
HeoOX0AMMOCTH CO0JTI0/IeHUs] TIpaBU/T 0€30T1aCHOCTH ITpH 0OpaITieHu  C
XUMUYeCKUMU

BellleCTBaMU B ObITY U peasibHOU YKU3HU;
TPyAOBOro BOCIUTAaHUSA

8) uHTepeca K NpakTUYeCKOMY M3y4eHHI0 Mpodeccrii U Tpyia pa3InyHOro
pojia, yBakKeHUe K TPyJy U pe3yJibTaTaM TPYJOBOM JesiTe/IbHOCTH, B TOM YMC/ie Ha
OCHOBe TIPUMEeHEeHHUsI TTpeIMeTHBIX 3HaHUM 10 XMMUU, 0CO3HAHHOTO BhIOOpa
VHAVBU/1yalIbHOM TPaeKTOpHH MPOAO/KeHHsl 00pa30BaHUsI C YUETOM JIMYHOCTHBIX
VMHTEepPeCcoB U CIIOCOOHOCTH K XMMUH, 0011jeCTBEHHBIX UHTEPECOB 1 TIOTPeOHOCTel;
yCHeInHoM podeccoHaIbHOM /IeITe/TbHOCTH W Pa3BUTHSI HeOOXOAUMBIX YMEHHH;
TOTOBHOCTh aJalITUPOBAThLCS B MPO(eCcCHOHANIbHON Cpejie;

JK0/I0rM4ecKoro BOCIIUTaHUS

9) 3K0/I0THYECKH 1]e/1ec000pa3HOro OTHOIIEHUS K MPUPOe KaK UCTOYHUKY
)KU3HU Ha 3eMJie, OCHOBe e€ CyIl[eCTBOBaHUsl, IOHUMaHUsI LIeHHOCTH 3[J0POBOTO U
6e3omacHoro obpasa >KHM3HH, OTBETCTBEHHOI'O OTHOLLIEHUS K COOCTBEHHOMY
bU3MUeCcKOMy U ICUXUYECKOMY
3[I0POBBIO, 0CO3HAHUSI LEHHOCTU COO/TI0/IeHNsT MpaBmsl Oe30TMacHOTo TIOBe/ieHust
nipy paboTe C BellleCcTBaMU, a TaK)XXe B CUTYALUsIX, YTPOKAIOIINX 310POBBIO U
JKUA3HU JTFOJIeN;

10) ciocoGHOCTU MPUMEHSITh 3HAHMUSI, TT0JyYaeMble MPU U3yUueHUr XUMUH, 751
pellieHrs 3a/iau, CBA3aHHBIX C OKPY’Karollleld TPUPOAHOU Cpe/ioi, TOBBILLIEHHUS



YPOBHSI 9KOJIOTHUeCKOU KY/IbTYPbl, 0CO3HaHUS T/100a/bHOTO XapaKTepa

9K0JIOTHUYEeCKHUX MPo0/ieM U TyTeli UX pellieHus TTIOCPe/ICTBOM METO/IOB XUMHUM;
11) 5K0/IOrMYeCKOro MBILLIEHHS], YMEHUS] DYKOBOJCTBOBAaTbCSI UM B

T03HaBaTe/bHOM, KOMMYHUKATUBHOM U COLIMA/IbHOM TMTPAKTHKe.

MetanpegmeTHbIe pe3y/ibTaThl

B cocraBe MeTarnpeiMeTHBIX pe3y/IbTaTOB BIAE/SIOT 3HAYMMbIE /IS
¢dbopMrpOBaHMs MUPOBO33peHusi 001ieHayYHble TIOHATHS (3aKOH, Teopus,
TIPUHLIUI, TUIOTe3a, ()akT, CUCTeMa, MPOLIeCC, SKCIePUMEHT U AP.), KOTOpbIe
WCTIOJTb3YIOTCSI B €CTeCTBEHHO-HAYUYHbIX YUeOHBIX TIpeMeTax U MO3BOJISIOT Ha
OCHOBe 3HaHWU W3 3TUX Tpe/I-

MeTOB (h)OpPMUPOBATh IMpeCTaBleHUe O 1[eJIOCTHOM HayuHOUM KapTuHe MUpa, U
yHUBepcasbHble yuebHbIe felicTBUS (TI03HaBaTebHbIE,

KOMMYHUKaTUBHbIE, Pery/ISITUBHbIE), KOTOPbIe 0becreunBatoT (OpMUpPOBaHe
TOTOBHOCTH K CaMOCTOSATe/IbHOMY IJIAHWUPOBAHUIO U

OCYIL[eCTBJ/IEHUIO YueOHOM /1eATeIbHOCTH.

MertarnpemMeTHbIe pe3y/IbTaThl OCBOEHUsI 00pa30BaTeIbHOM MPOrpaMMbI TI0
XUMUU OTPakaroT OBJIafleHHe YHHBepCalbHbIMU MO3HaBaTeIbHbIMU [IeMCTBUSIMH, B
TOM UHCJI€E:
ba3oBbIMH JIOTHUECKUMU JeHCTBUAMH

1) yMeHHeM KCIOMB30BaTh NMPUEMBI JIOTUUECKOTO MbILJIEHHS IPY OCBOEHUH
3HAaHWM: paCKpPbIBaThb CMBIC/I XUMUYECKHUX MOHITUN
(BBIZENSTh UX XapaKTepHbIe NPU3HAKK, YCTaHaB/IMBATh B3aUMOCBS3b C IPYTUMU
TIOHSITUSIMU ), UCTIOTb30BaTh IMOHSATHS /1J1s1 00BSICHEHUSI OT/e/TbHBIX ()aKTOB U
sIBJIEHUH; BRIOMPATb OCHOBAHHS U KPUTEPHUH /IS KITaCCU(PUKAITIM XUMUIeCKUX
Bel[eCTB ¥ XMMNUYeCKUX peakL|ui; YCTaHaB/INBaTh [IPUUMHHO-CJ/Ie[JCTBEHHbIE CBSI3U
MeXXy 00BeKTaMU U3yueHUsi; CTPOUTh JIOTUUeCKre paccyxaeHus (MHAYKTUBHbIE,
JlelYKTUBHBIE, [10 aHAJ/IOTHK); Jle/laTh BBIBOJbBI Y 3aK/IFOUEeHMUS;

2) yMeHHeM NPUMeHSTh B TIPOLiecCe TT03HaHWs MOHATHUS (TIpeiMeTHbIE U
MeTaripeIMeTHbIe), CAMBOJIMUECKHEe (3HAKOBbIE) MO/ /!,

WCITIOJTb3yeMble B XMMUU, TTPe0Opa30BbIBaTh LIMPOKO NIPUMeHsieMble B XUMUU
MO/Ie/IbHbIE TIPe/ICTaB/IeHUsI — XUMHUYECKHUW 3HaK (CUMBOJ

3/IeMeHTa), XUMHuueckasi GopMyJ/ia U ypaBHeHHEe XMMUYECKOM peakL[uu — TIpU
pellieHNM yueOHO-TT03HaBaTeIbHbBIX 3a/lay; C YUYETOM

3TUX MOZeJIbHbIX MPeJCTaB/AeHUM BbISIB/SATh U XapaKTepH30BaTh CYLeCTBEHHbIE
TIPU3HAKW U3yUaeMbIX 00BeKTOB — XUMHUUYECKHX Bel[eCTB U XUMUUIeCKUX
PeaKI[uii; BBISB/ISATEL OOIIMe 3aKOHOMEPHOCTH, TIPUUMHHO-C/Ie/ICTBEHHbIEe CBSI3U U
IIPOTUBOpEYUs B M3ydaeMbIX NPOLieccax U SBJIeHUsIX; pejjaraTb KpUTepuu JJist
BBISIBJIEHUS

3THX 3aKOHOMEPHOCTeN 1 IPOTUBOPEUUIA; CaMOCTOSITe/TbHO BbIOMPATh Criocob
peliieHust yueOHOM 3a/jau (CpaBHUBATh HECKOJILKO BADUAHTOB PellleHus],
BbIOMpaTh HauboJiee MOAXOASIUM C yUETOM CAaMOCTOSITE/IHO BbI/Ie/IeHHBIX
KpUTEpHEB);

Bba3oBbIMH HCC/IeA0BaTeIbCKMMU AeliCTBUSIMU



3) yMeHHeM UCTI0b30BaTh MMOCTaBIeHHbIe BOIIPOCHI B KaUeCTBe WHCTPYMeHTa
TI03HAHMS, a TaK)Ke B KaueCTBe OCHOBHI /17151 (hOPMUPOBAHMS THUTIOTE3bI 110
TIPOBEPKe TIPaBUJILHOCTY BbICKA3bIBAEMbBIX CYXKAEeHHUM;

4) mprobpeTeHUe OITbITa TI0 T/ITAHUPOBAHUIO, OPTraHU3alliy ¥ MPOBe/IEHUIO
yueHUYeCKUX SKCIIeEPUMEHTOB: YMeHUe Ha0/Tio/[aTh 3a X00M TIpoIjecca,
CaMOCTOSITE/TLHO ITPOTHO3UPOBATh €r0 pe3y/bTar, hOpMyIUpPOBaTh 0000IIeHNsT U
BBIBO/IBI 110 pe3y/IbTaTaM ITPOBEJEHHOTO OIbITa, UCC/IeI0BAHMS, COCTAB/ISTh OTUET
0 Tpo/ieslaHHOM pabore;

PaboToii c uadopmanueit

5) yMeHHeM BbIOMpaTh, aHa/IM3UPOBaTh U UHTEPIPeTUPOBATh UH(GOPMaI[1IO
pa3IMUHBIX BUAOB U (hOpM TIpe/[CTaB/IeHu s, TI0/yuaeMyt0 U3 pa3HbIX UCTOUHHUKOB
(Hay4HO-TIOMYJ/ISIPHAsH JIUTepaTypa XUMUUYECKOTO COZiepKaHUsl, CIIPaBOUHbIe
rocobusi, pecypchl VIHTepHeTa); KpUTHUYECKH OLIeHWBATh IPOTUBOPEUUBYIO U
HEeI0OCTOBEPHYIO
vHdOopMaluio;

6) ymMeHreM TIPUMEHSATh Pa3/IMUHbIe METO/IbI U 3aIPOCHI P TIOUCKe U 0TOope
WHGbOpPMAI[UY ¥ COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOUMBIX /IJIs1 BBITIOTHEHUS
yueOHBIX U TT03HABaTe/IbHBIX 3a/1a4 OIpe/[e/IEHHOTO THIIa; PUOOpeTeHNe OITbITa B
06/1aCcTH MUCT0JTb30BaHUS
MHGOPMAI[MOHHO-KOMMYHHKATUBHBIX TeXHOJIOTHH, OB/Ia/[eHHe KYJ/IbTYpPOU
aKTUBHOTO UCIT0/Ib30BaHUSI pPa3/TMUHbIX TIOUCKOBBIX CUCTEM; CaMOCTOSITE/IbHO
BbIOMpaTh ONTUMaJIbHYI0 (OpMy MpefcTaB/ieHus] UH(pOpMal[ui U WTFOCTPUPOBATh
peliliaeMble 3a/lJauil HeC/I0)KHBIMUA CXeMaMU, AarpaMMaMu, ApyruMu opMaMu
rpaduku
1 UX KOMOMHALIUSIMU;

7) yMeHHEeM UCIT0/Tb30BaTh U aHA/IM3UPOBaTh B Mporiecce yueOHOU 1
HCCIIeJOBaTe/TbCKOM JleATeTbHOCTH UH(POPMAIIUIO O BJUSHUY MPOMBIIIIEHHOCTH,
CeJIbCKOTO X03SICTBA U TPAHCIIOPTa Ha COCTOSTHYE OKPY KaroIriei PUpPOIHOM

cpefpl;

YHUBepCa/IbHBIMH KOMMYHHKAaTUBHBIMH I CTBUSIMUA

8) ymeHueM 3ajlaBaTh BOIIPOCHI (B X0/ie AMa/iora /Wi AUCKYCCUH) TIO CYIIIeCTBY
o0cy>kaaemoii Tembl, GOpMYJIMPOBATb CBOM MPeJI0XKeHHsI OTHOCUTE/IbHO
BBITIOJIHEHUS MTPe/JI0KEHHOM 3a/lauu;

9) nprobpeTeHMe OTbITa MPe3eHTaly Pe3y/IbTaTOB BHITIOJHEHUS] XUMUUYeCKOTr0
9KCIiepuMeHTa (71abopaToOpHOro OITbITa, 1a00pPaTOPHOM pabOThI IT0 UCCIIeJOBAHHIIO
CBOMCTB BeIIeCTB, yueOHOT0 TIPOEKTa);

10) 3aMHTepeCcOBaHHOCTh B COBMECTHOM CO CBepCTHHKaMU MO3HaBaTe/IbHOM U
HCCIIeJOBaTe/TbCKOM /leATeTbHOCTH TIPY PellleHWUH BO3HUKAIOIIUX TIpo0/ieM Ha
OCHOBe yuéTa 00II[MX UHTEePEeCOB 1 COTIaCOBaHUS TIO3UINM (00CyKeHus1, 0OMeH
MHEHHUSIMU, «MO3TOBbI€e IIITYPMbI», KOOP/IMHALIMSI COBMECTHBIX /1eHiCTBUM,
onpejiesieHUe
KpHTEepHEB TI0 Ol[eHKe KaueCTBa BBIMIOJHEHHOM paboThl U /Ip.);

YHuBepca/JibHbBIMH PeryasiTUBHBIMH /IeMCTBUSMU



11) ymeHreM caMOCTOSITe/ILHO OTIPe/Ie/ISTh 1ie/TH eATeTbHOCTH, IJIaHUPOBATh,
OCYIIIeCTBJ/ISITh, KOHTPOJIMPOBATh U MPH HEOOXOANMOCTH KOPPEKTHUPOBATh CBOIO
JesiTe/IbHOCTD, BLIOMpaTh Harbosiee 3¢ eKTHBHBIE CITOCOOBI pelieHrs yueOHbIX 1
T03HaBaTe/IbHBIX 33/]a4, CAMOCTOSITE/TbHO COCTaB/ISTh UK KOPPEKTUPOBATh
TIpe/I/I0KEeHHBIN allr'OPUTM /IeHCTBUI TIPY BLITIOJTHEHUH 3a/IaHUHN C YUETOM
TI0/TyYeHHsT HOBBIX 3HAHWM 00 M3y4yaeMbIX 00beKTaX — BEIeCTBax
Y peaklysiX; OLIeHWBAaTh COOTBETCTBHE TIOJTYUeHHOT'O pe3y/ibTaTa 3asiBJIeHHOMH
L[e/u;

12) ymeHreM UCTIOb30BaTh U aHATM3UPOBaTh KOHTEKCThI, TIpe/ijiaraeMbie B
YC/I0BUU 33/IaHU M.

IIpepMeTHBIe pe3y/IbTaThI

B cocTaBe ripeiIMeTHBIX pPe3y/IbTaTOB 1T0 OCBOEHUIO 00s13aTeTbHOTO
Coflep>KaHMs, YCTaHOBJIEHHOTO TaHHOM ITPUMEPHOM paboueit mporpaMMOot,
BBI/IE/ISIFOT: OCBOEHHBIe 00YUaIOIIUMICS HayuHble 3HAHUSI, YMEHUSI U CTIOCOOBI
JeNCTBUM, crielfudrudeckue /s MpeAMeTHON 001acTh « XUMUST», BUIbI
JesITe/IbHOCTH T10 TIOTyYeHUIO HOBOTO
3HAHUS, ero UHTePIpeTaI|y, TPeoOdpa30BaHUIO0 U TIPUMEHEHUIO B Pa3/TMUHbIX
yueOHBIX ¥ HOBBIX CUTYaI[UsX.

[TpegMeTHBIE Pe3y/IbTaThl IIPe/[CTaB/IEHbI 10 TOZAM 00YUeHHs U OTPaKaroT
c(OpMHPOBAHHOCTD Y 00YUarOIIMXCS C/IeYIOIIUX YMEeHUH:

8 KJITACC

1) packpbieamb cMbIC/1 OCHOBHBIX XUMUYECKUX MOHATUM: aTOM, MOJIEKY/1a,
XUMUYeCKUl 371eMeHT, TPOCToe BelleCTBO, CJIOXKHOE BellleCTBO, CMeCh
(ogHOpO/HAS U HEOAHOPO/HAS ), Ba/IEeHTHOCTh, OTHOCUTe/IbHAsi aTOMHasi U
MOJIeKYJISIpHasl Macca, KOJIM4eCTBO BellleCTBa, MOJIb, MOJISIPHAsl Macca, MaccoBast
[l0J11 XUMUYECKOT0 3J1e-

MeHTa B COeIMHEHNH, MOJIIPHBIN 00bEM, OKCH/I, KUC/I0Ta, OCHOBaHUe, COJIb,
3/1eKTPOOTPHULIATE/IbHOCTh, CTENEeHb OKUC/IeHUS,

XMMUUeCKasi peakijusi, KiacCuduKalys peakijui: peakijuyi CoeJJUHeHu s, peaki[un
pa3/ioXKeHUs], peaki[iu 3aMellleHus], peakLiui 00MeHa, 3K30- U SHAOTepMUUeCcKre
peakiuu; TerjioBour 3G (eKT peakijuu; sIpo aToMa, 3JIeKTPOHHbIN CJIOM aTOMa,
aTOMHasi opouTasb, paZiiyC aToMa, XUMUYecKasi CBsi3b, MOJISIpHasi U HeTloJisipHast
KOBaJIeHTHasl CBSI3b, MOHHAsI CBsI13b, UOH, KATUOH, aHUOH, PACTBOP, MacCoBasi J0Jist
BelllecTBa (MIPOLIEHTHAast KOHLIEHTPALYsi) B paCTBOPE;

2) uarCcmpupos8ams B3auMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATAU (CM. 1. 1) 1
TIPUMEHSITh 3TH MIOHSTUS MPY OMUCAHUU BeIeCTB
Y VX TIpeBpalleHul;

3) ucnonb308amp XMMUUECKYIO0 CUMBOJIMKY /i COCTaB/IeHUs1 (pOpMYJI BellleCcTB U
yPaBHEHUU XUMUYECKUX peaKluy;

4) onpedensimb BaleHTHOCTh aTOMOB 3/IEMEHTOB B OMHAPHBIX COeMHEHMUSIX;
CTereHb OKHC/IEHUsI 37IeMEHTOB B OMHAPHBIX COeMHEHUSIX; TIPUHA/IEKHOCTD
BellleCTB K OMpe/ie/IEHHOMY K/acCy CoeIMHeHUH 110 (hopMyJiaM; BUJl XUMHAUeCKOU
CBs131 (KOBa/IeHTHasl U MOHHAsi) B HEOpPraHWUeCKUX COeIMHeHUSIX;



5) packpbigeamb cmbica Ilepuoanueckoro 3akoHa [. 1. MeHngeneesa:
JIeMOHCTPHUPOBATh MOHUMaHWe MepUOANYECKON 3aBUCUMOCTH
CBOMCTB XUMHUYECKUX 3/IEMEHTOB OT UX M0JIOXKeHus B [lepuoanueckon cucreme;
3aKOHOB COXPaHeHMsI MaCChl BellleCTB, TOCTOSTHCTBA
COCTaBa, aTOMHO-MOJIEKY/ISIDHOTO yUeHUsl, 3aKkoHa ABOraZipo; onucbl8ams U
xapakmepu3oeamb TabmuHyto Gopmy [Teproauueckoi
CHUCTeMbl XMMHUUECKUX 3/IEMEHTOB: pa3/inuaTh MOHATUS «TaBHas moArpymnmna (A-
rpymma)» u «nobouHas noarpymnma (b-rpymma)», Manbie U 60/bIIMe TePUO/b;
coomHocumb 0603HaueHUsi, KOTOpble UMetoTCsl B Tabuuiie «Ilepuoguueckast
cucTeMa XMMuYeckux sjemeHToB /1. V1. MeHpeneeBa» C UUC/I0BBIMU
XapaKTepUCTUKaMU CTPOEHHsI aTOMOB XUMUUECKUX 3/1IEMEHTOB (COCTaB U 3apsi/,
sapa, obIriee YMCIIO 3/IEKTPOHOB U pacripe/iesieHre X T10 3/IeKTPOHHBIM C/I0sIM);

6) k1accucpuyuposamp XUMUUYECKHEe 37IeMeHThI; HeOpraHUuuecKye BelllecTBa;
XUMHYEeCKHe peakLyu (M0 YMC/Iy U COCTaBy YUaCTBYHOIIMX B PEAKLIMU BeLeCTB, M0
TersioBoMy 3¢ deKTy);

7) xapakmepu3oeamsb (onucbieams) 00II[He XUMHUUeCKHe CBOMCTBA BeIIeCTB
pa3/IMUHBIX KJ1aCCOB, TIOATBEPXKAasi OMMCaHKe MprUMe-
paMuy MOJIEKY/ISIPHBIX YPaBHEHUM COOTBETCTBYIOIINX XUMUUECKHUX PeaKLuij;

8) npo2HO3uposamb CBOWCTBA BellleCTB B 3aBUCUMOCTU OT UX KaueCTBEHHOI'O
COCTaBa; BO3MOKHOCTH TIPOTEKaHUSI XUMUUYECKUX Tpe-

BpallleHWI B Pa3/IMUHBIX YCIOBUSIX;

9) 8bluuC/ASIMb OTHOCHUTETBHYIO MOJIEKYJISIPHYIO U MOJISIPDHYHO MaccChl BEILleCTB;
MacCOBYIO JI0JIF0 XUMHAUYECKOT0 37ieMeHTa 1Mo (opmyJie coelMHEeHNs]; MaCCOBYHO
JI0JI0 BelllecTBa B paCTBOPE; MTPOBOJUThL PACUETHI M0 YPaBHEHUIO XUMUYeCKOU
peakiuu;

10) npumeHsimb OCHOBHBIE OTepaLyi MBIC/IATE/ILHOU [1eATeIbHOCTU — aHaju3 U
CUHTE3, CpaBHEHHe, 000011jeHre, CHCTeMaTH3alLIUIO,

K/1acCU(UKAL[MIO, BbISIB/IEHHE PUUMHHO-C/Ie[ICTBEHHBIX CBSI3ed — [IJIsl U3y4YeHUsI
CBOMCTB BeleCTB U XUMUUECKHX PeaKlUi; eCTeCTBeHHO-Hay4YHbIe METO/IbI
T03HaHUS — HaO/MIo/IeHre, U3MepeHre, Mo/le/TMpOBaHKe, SKCITEPUMEHT (peastbHbIN
Y MBIC/IEHHBIN);

11) cnedosampb TipaBU/IaM T0OJIb30BaHUSI XUMUUYECKOM MOCY10M 1 1ab0paTOPHBIM
obopyJoBaHKEM, a TaKXKe TpaBUIaM 00paltjeHust
C BellleCTBaMU B COOTBETCTBUM C MHCTPYKLIMSMU TI0 BBITIOJTHEHUIO JTa00paTOPHBIX
XUMUUECKHX OTTBITOB TI0 MOJIyYeHHI0 U COOMPAHUIO
ra3o000pa3HbIX Bell[eCTB (BOJOPO/a U KUCIOPO/A), IPUTOTOB/IEHUIO PaCTBOPOB C
ornpeieIEHHON MaCCOBOM /10J/Iel paCTBOPEHHOTO BellleCTBa; IJTaHUPOBAThb U
TPOBOJAUTE XUMHUYECKHUE SKCITePUMEHThI M0 Paclio3HaBaHWIO PACTBOPOB I1jesiouen
Y KUCJIOT C TMOMOIIIbI0 MHAUKATOPOB (TakMyc, GeHosdTasernH, MeTUI0PaHX U Jp.).
9 KJIACC

1) packpbieamb cCMbIC/1 OCHOBHBIX XUMUYECKUX MOHITUN: XUMHAUECKUH 37IEMEHT,
aTOM, MOJIeKyJia, UOH, KaTUOH, aHUOH, MPOCTOe
BellleCTBO, CJIOXKHOE Bell[eCTBO, Ba/IeHTHOCTh, 3JIEKTPOOTPHIaTe/IbHOCTb, CTeleHb
OKHCJIeHUSs], XUMUYeCKasl peakiysi, XuMUuecKast



CB$I3b, TETUIOBOM 3(h(eKT peakiiv, MOJTb, MOJISIPHBIN 00bEM, PacTBOD;
5J1eKTPOJIUTHI, He3/IEKTPOJIUTBI, 3/IEKTPOIMTUYECKAs AUCCOLMAaLUs, peakLun
MOHHOr0 0OMeHa, KaTain3aTop, XuMUueckoe paBHOBecHe, 0OpaTuMbie 1
HeoOpaTUMble peakiiii, OKMC/IUTeTbHO-BOCCTAaHOBUTE/IbHBIE PeaKI[1H,
OKHC/TUTEJIb, BOCCTAHOBUTE b,

OKHCJIeHWe U BOCCTAHOBJIEHUE, a/lJIOTPONUs, aM(OTEPHOCTb, XUMUYECKasi CBSA3b
(KoBasIeHTHasl, MIOHHas1, MeTa/yInuecKasi), KpUCTa/uinueckasi peléTka, KOppo3ust
MeTa/lJIOB, CIJIaBbl; CKOPOCTb XMMUUECKOU peakluH, Mpe/ie/TbHO AOMyCTUMast
koHLeHTpanus (IT/IK) BeiiecTBa;

2) un1rocmpupo8ams B3aMMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHATUM (CM. 1. 1) 1
TIPUMEHSTh 3TH TTOHATHSA MPU ONMCAHUM BeleCTB
Y KX MpeBpalljeHUl;

3) ucnoab308amb XUMUUECKYI0 CUMBOJIMKY [IJIs1 COCTaB/ieHusl (pOpMYJ1 Bell[eCTB U
yPaBHEHUU XUMUYECKUX peaKLuy;

4) onpedesimb BaJIeHTHOCTh U CTelleHb OKUC/IEHUS] XUMUUeCKUX 37IeMEHTOB B
COeJMHEeHHX Pa3/IMYHOro COCTaBa; MPUHA/JIEKHOCTh
BeLL[eCTB K OIpe/ie/IEHHOMY K/1acCy COeJMHeHUU Mo (opmyJiaM; BUJl XUMHUYeCKOU
CBs13U (KOBa/IeHTHasl, MIOHHasl, MeTa/l/InuecKasi) B HeOpraHM4eCKux COeJMHEeHUSIX;
3apsi/l MOHA 110 XMMUYeCKoW (popMyJie; xapakTep Cpe/ibl B BOAHBIX paCTBOpax
HeOpraHu4eCcKUX COeJMHeHUM, TUM KPUCTA/TTMYeCKON PeIléTKU KOHKPeTHOIO
BellleCTBa;

5) packpbieamb cmbica Ilepruoguueckoro 3akoHa . I. MenzaeneeBa u
JeMOHCTPUPOBATh ero MOHUMaHUe: ONUCbIBaAMb U Xapakmepu308amb TabIMUHYIO
dbopmy [Teprosrueckoii CUCTEMBI XUMUUECKUX 3JIEMEHTOB: pa3/iiuaTh TTOHITUS
«rnaBHasi moArpyrma (A-rpymma)» 1 «robouHas nmoarpymma (b-rpymnma)», Manbie 1
OoJibIIIMe TIepUO/Ibl; COOMHOCUMb 0003HaUeHHs, KOTOpble UMEIOTCS B
TiepuoANuecKoit Tabuiie, C YMCIOBBIMU XapaKTePUCTUKAMU CTPOEHHSI aTOMOB
XUMHAYEeCKUX 3/IEMEHTOB (COCTaB U 3apsifi spa, o01ilee YncIo 37IeKTPOHOB U
pacripe/iesieHle UX I10 37IeKTPOHHBIM CJI05IM); 00®s1CHSIMb 00I11ie 3aKOHOMEPHOCTU
B U3MEHEeHUM CBOKWCTB 3/IEMEHTOB M UX COe/IMHEHUH B TMpe/ie/iaX MaJjbIX NTeprUo/iOB
Y TJIaBHBIX MO/CPYIIN C YYETOM CTPOEHUS UX aTOMOB;

6) knaccuuyuposampb XUMHUYECKHE 37IEMEHTBI; HEOPraHWUUYeCKre BellleCcTBa;
XUMUYeCcKre peakyu (10 YMC/Iy U COCTaBy yYaCTBYIOLIMX B PeaKLUU BEILeCTB, 10
Ter10BOMY 3 (eKTy, 10 U3MEHEeHHUIO CTelleHel OKUC/IeHNUS] XUMHAYEeCKUX
5/1IEMEHTOB);

7) Xxapakmepu3oeamb (onucbieams) o0IIFe U crierupHuUIecKre XUMHUYeCKre
CBOMCTBA MPOCTHIX U CJIOKHBIX BELeCTB, MOATBePKast ONMCaHue MpUMepamMu
MOJIEKY/ISIDHBIX U IOHHBIX YPaBHEHUM COOTBETCTBYHOIIUX XUMUYECKUX PeaKLui;

8) cocmaensamb ypaBHeHHUs 3/1€KTPOJIATAUYECKON AUCCOLMALIMUA KMCIIOT, Lie/Iouen
Y COJIel; MO/THbIe ¥ COKPAIlléHHbIe YpaBHEeHUs PeakI[iii HOHHOTO 00MeHa;
ypaBHEHUS peaklyii, MOATBEePKJAOIINX CYI[eCTBOBaHNE TeHeTUUECKOW CBSI3U
MeXXZy BellleCTBAMH pa3/IMYHbIX KJ/IaCCOB;

9) packpbieamb CYyLHOCTb OKUC/IATETbHO-BOCCTAHOBUTE/TbHBIX PeaKLIUn
MOCpeICTBOM COCTaBJIeHUsI 3/IEKTPOHHOTO OasaHca 3TUX
peakiuu;



10) npoeHo3upo8amb CBOMCTBA BeIeCTB B 3aBUCMMOCTU OT UX CTPOEHMS;
BO3MO>XHOCTH MPOTEKAHWUS XMMUUeCKUX MpeBpallleHni
B Pa3/IMUHBIX YCIOBUSIX;

11) 8bluucasiMb OTHOCUTEIBHYIO MOJIEKY/ISIPHYIO U MOJISIPHYIO MacChl BelLleCTB;
MacCOBYIO [J0JIF0 XMMUUECKOT0 3/ieMeHTa 1o ¢GopMyJie coeJUHeHUsI; MaCCOBYIO
JI0JTI0 BelllecTBa B paCTBOpe; MPOBO/UThL PACUETHI TI0 YPaBHEHHIO XUMUUECKON
peakiuy;

12) cnredoeamb mipaBUiaM MOJIb30BaHUST XUMHAUYECKOU MOCY0M 1 1abopaTOPHBIM
obopyJoBaHKEM, a TaKXKe TpaBUIaM 00paltjeHusI
C BellleCTBaMU B COOTBETCTBUM C MHCTPYKLIMSMU TI0 BBITIOJTHEHUIO JTa00paTOPHBIX
XUMUUECKHX OTTBITOB TIO TOJIyUYeHHI0 U COOMPaHUIO
ra3oo0pa3HbIX BellecTB (aMMHaKa M YIIeKHC/IOTO ra3a);

13) npogodumb peakiyu, MOATBEPKAAIOI[MEe KaUueCTBeHHbIM COCTaB pa3/IMuHbIX
BeIlleCTB: Paclo3HaBaTh OIBITHBIM MyTEM XJI0pU[, OpoMU/-, NOAWA-, KapOoHaT-,
docdar-, cunukar-, cynbQar-, TMIPOKCU-UOHBI, KATHOHbI aMMOHHS Y MOHBI
M3y4YeHHbIX MeTa/IJIOB, MPUCYTCTBYIOIIME B BOAHBIX paCTBOpaX HeOPraHUUeCKUxX
BeIIeCTB;

14) npumeHsimb OCHOBHBIE OTepaLy MbICUTETLHOU JesiTe/IbHOCTU — aHaIu3 U
CUHTe3, CpaBHeHUe, 0060011leHre, ccTeMaTH3aluIo,

BbIsIB/IeHUEe TIPUUMHHO-C/Ie/ICTBEHHBIX CBsi3eld — /il U3yUeHusl CBOMCTB BellleCTB
Y XUMHUUECKUX peakLUii; eCTeCTBeHHO-Hay4YHbIe

MeTO/Ibl T1I03HaHUs1 — Hab/roieHre, M3MepeHue, MO/ieTMpOBaHue, SKCIIePUMEHT
(peanbHbBIM U MBICTIEHHBIN).

TemMaTHuecKoe rylaHUPOBaHUEe
8 ki1acc 68 yacoB mo 2 yaca B HeJie/110

Ne | IIpumepHbIe OcHoBHOe cogepxanue | OCHOBHbIE BU/IbI DeKTPOHHbIe
TeMbl, eI Te/IbHOCTH (umdpoBsIe)
PacKpbIBAKOIIU oOyuaroiuxcs obpa3oBaTe/ibH
e JaHHBIN ble pecypcChl
pasgen
MPOrpaMMBbl,
Y KOJTUUeCTBO
4yacoB,
OTBOJMMOE Ha
WX U3yueHue

Pa3pen 1. IlepBoHavanbHble xuMuueckue moHsATHs (20 yacoB)




Tema 1. Xumus
— Ba)KHast
obmacTb
eCcTeCcTBO3HaHU
U
NpaKTUUeCKOu
nesiTenbHO-

CTU YyesioBeKa
(Gw

IIpegmet xumuu. Posb
XUMWH B KU3HU
yejioBeKa. XUMUA B
cucTeme Hayk.
MeTo/pI TTI03HAHUS B
XUMUH.

Tesa u BemjecTBa.
®u3nuecKre CBOUCTBA
BeleCcTB. ArperaTHoe
COCTOSIHUE

BeljecTB. YucToble
BeIIlecTBa U CMeCH.
Crioco0bl pa3zeneHust
cmecel. dusnye-
CKHe ¥ XUMHUUeCKHe
aBjieHus. [1pusHa-

KU U YCJIOBUSI
MIPOTEKaHUs
XUMHUECKUX
peakiyu.

3HAaKOMCTBO C
TIpaBWIaMu
Ge3omacHoCTH

1 TIpuéMamMH pabOThI B
XUMUUECKOU
nabopaTopuH.
JeMoHCcTpanuu

1. JTaboparopHoe
obopyioBaHUe.

2. Pa3niuHble BU/bI
XAMUHYECKOM

MOCY/bI.

3. O6pa3sibl BelIecTs.
4. CriocoOmI
pa3iesieHus1 CMeceu
(busb-

TpPOBaHUe,
BbITIapHBaHue,
JUCTUILISA-

1[1sl, XxpomaTorpadusi).
JIaGopaTopHbie
NMpaKTHYeCKue
padoThI
JlabopamopHble
ONnbIMbl:

- PackpeiBaTh CMBICT
M3yyaeMbIX

TOHSATHM.

- PackpbiBath posib
XUMHUU B IPUPOJiE U
>KU3HU 4ejlIoBeKa, eé
CBSI3b C IPyTUMU
HayKaMHu.

- Pa3nnyuaTh uncThIe
BellleCTBa U CMeCH;
OZJHOPOJHbIE U
HEOJHOPOJHbIE CMEeCH.
- Pa3nmuuats
¢bu3uueckue u
XUMHUEeCKue

SIBJIEHUSL.

- OnpefiesiATh NpU3HaKU
XUMHYECKUX

peakLyi U yCJIOBHUS UX
MPOTEKaHMUS.

- CnegoBathb rpaBuiaM
T0/Ib30BaHUS
XMMUYEeCKOU MOCYA0U U
nabopaTOpHBIM
obopyioBaHueM, a
TaK>Xe MpaBu/iaM
obpaiijeHus ¢
XUMHUYECKUMHU Bellle-
CTBaMU B COOTBETCTBUM
C MHCTPYKLIUS-

MU T10 BITIO/THEHHIO
TpaKTUYeCKHUX

pabor.

-Ily1anvpoBaTh 1
MPOBOJUTH XUMUYe-
CKUH 3KCIIepUMEHT 10
W3YUEeHUIO U
OMUCaHUI0 (hH3UUeCKUX
CBOWCTB

BeIIleCTB, CII0CO00B
pasziesieHus cmecen
BeLL[eCTB.

- Vcrnionb3oBats npu
BBITIO/THEHUU

yue0 HbIX 3a/laHUN U B
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Onucanue hr3nuecKux
CBOMCTB BeIeCTB.
Pa3nenenuie cmecu c
TIOMOII[bI0 MarHUTa.
IlpakmuuecKkue
pabombi:

Ne 1. TTIpaBuna paboTsi
B 1abopaTopuu

Y TIPUEMBI 00paItieHus
Cc 1abopaToOpHBIM
obopy/ioBaHHEM.

Ne 2. Pa3nenenue
cMecel (Ha mpuMepe
OUKCTKHU MMOBapEHHOU
COJIN)

riporiecce
HCCeJ0BaTe/IbCKOM
JleTe/IbHOCTU
HayUYHO-TIOMY/ISIPHYO
JIATeparypy
XMMUYECKOT0
cofiep>KaHusi, CripaBoy-
Hble MaTepua’bl,
pecypcel MIHTepHeTa.

- BeicTpauBath
pa3BEépHyTEIE TTMCbMeH-
HbIe U YCTHBIE OTBETHI C
OTIOpOM Ha
vH(MOopMal[1Io U3
yueOHHMKa U CITpaBOY-
HBbIX MaTepuasos,
rPaMOTHO MCIM0JIb30-
BaTh U3yUYeHHBIMN
MOHSITUMHBIA anmnapar
Kypca XMMUH

Tema 2.
BerecrtBa

Y XUMHYeCKue
peakLuu
(154)

ATOMBI U MOJIEKY/JIBI.
XuMHnueckue
5/1IeMeHTbI. 3HaKU
(cumBOJIBI) XMMHYe-
CKUX 3JIeMEHTOB.
IIpocThie U C/10KHBIE
BeljectBa. ATOMHO-
MOJIEKYJISIPHOE
y4eHue.

Xumuyeckast popmy.ia.
BaneHTHOCTB

aTOMOB XUMUYEeCKUX
3/1eMEeHTOB. 3aKOH
TOCTOSIHCTBA COCTaBa
Beljects. OTHOCU-
TeJIbHasl aTOMHast
Macca. OTHocuTe/IbHas
MOJIeKYJIsIpHast Macca.
MaccoBas poJs
XAMMWYECKOTr0 3/1eMeHTa
B COeIMHEeHUM.
dusuueckue u
XUMUYeCKue sIBJIeHUs .
XuMHnyeckas peakLus.
IIpu3Haku

-IIprmMeHsTh
eCTeCTBeHHO-HayUHbIe
MeTO/Ibl IT03HaHUs (B
TOM YMCJIe
Hab/r01eHue,
MO/JieTMpOBaHue, KCre-
PUMEHT) U OCHOBHbIE
oneparuu
MBIC/TUTETbHOM
JlessiTeJIbHOCTU (CpaBHe-
HUe, KiaccudUKarLys)
JU1S1 U3yYeHUst

BelL[eCTB U XMMUYECKUX
peaxLui.

- PackpbiBaTh CMBIC/
13y4yaeMbIX

TIOHSITUN U 3aKOHOB U
TIPUMEHSITh 3TH
TIOHSITHSI TIPU OTHMCAaHUU
CBOWCTB

BeIl[eCTB U UX
rpeBpallleHUi.

- Pa3nuyath
dbusrueckue 1
XUMUYeCcKre
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Y YCJIOBUSI TIPOTEeKaHUs
XUMUYECKUX
peakiuii. XuMuueckue
ypaBHeHWUS.

THUIBI XUMHUYECKUX
peakiui (coeau He-
HUSs1, Pa3/I0’KeHUs],
3aMelrieHysi, 0OMeHa).
3aKOH COXpaHeHust
MaccChl BeIeCTB.

M. B. JlomoHOCOB —
YUEHBIW-3HIUKIIO-
TIeJJUCT.
JeMoHCTpanuu
dusnueckue sIBJeHUs
(pactupanue

caxapa B CTYTIKe,
KUTIeHWe U KOH/IeHCa-
1[1sI BOJIbI U T. [1.).
XuMHUYeCcKre sIBJIeHUs
(ropeHue cBeun,
pa3/ioyKeHue caxapa,
B3aMMO/IeMCTBHE
CepPHOM KHUCJIOTHI C
XJIOpU0M Oapus,
pas/okeHue
ruapokcuza megu(1l),
B3a -

MMO/IeHCTBUE Kefe3a C
Ccepou, B3auMo-
JleliCTBUe XKefe3a C
pPacTBOPOM COJIH
meu(Il)).

OrnebIT,
WITFOCTPUPYIOLLAU
3aKOH COXpa-

HEeHUsI MacChl.
JIaGopaTopHbBIE U
NnpaKkTHYecKue
padoThI
JlabopamopHble
ONbIMbl:

[Tpumepsl prUsmyecKrux
siB/IeHuH (T11aB-
JIeHUe BOCKa, TasiHue

SIBJIEHUS, OOBSICHATD UX
CYLL[HOCTb C

TOUKU 3peHUs1 aTOMHO-
MOJIEKY/ISIPHOTO
yUeHUsl.

OrnpesiesiATe NpU3HAKU
XUMHUYECKHUX

peaki1i, YC/I0BUS UX
MpOTeKaHUs.

- OOBSACHSATH CYII[HOCTD
bu3nuecKux u
XUMUYECKUX SIBJIEHUM C
TOUKU 3PeHUsT

aTOMHO-
MOJIEKYISIPHOTO
yUeHUs. -
Knaccuduumporarts
XUMHUUeCcKre

peakuyu (1o uucny u
COCTaBy pearupy-
IOLLUX U
obpa3yromuxcst
BelLleCTB).

- CocTaB/iATb (hOpMYJIbI
OUHApHBIX

BeILeCTB 110
BaJIeHTHOCTH U
oripefiesisiTh
Ba/IeHTHOCTb 110
dbopMysiaM BellecTsB.

- PaccraBisite
KO3(pbULIMEeHTHI B
ypaBHe-

HUSIX XUMUUECKUX
peaxLui.

- CnemoBathb rpaBuiamM
T10/1b30BaHUs
XUMHUYeCKOU MOCYZoU U
nabopaTopHBIM
obopyioBaHueM, a
TaK)Ke MpaBu/Iam
obpartieHus c
Bell|eCTBaMU B COOTBET-
CTBUHU C MHCTPYKLUSIMHU
110 BBITIOJTHE-




JIbJ1A).

IIpumepbl XUMHUUECKUX
sIBJIEHU M
(mpokanvBaHue
MeJJHOU MPOBOJIOKH,
B3aKMMO/IeHCTBUE MeJjla
C KMCJIOTOM).

Mopenu aTOMOB 1
MOJIEKYI.
Bbruucnenus

— OTHOCUTEJIbHOU
MOJIEKY/ISIPHOM

MacChl BellleCTB;

— MaCCOBOH J10/1U
XUMUUECKOTO 371eMeH-
Ta 1o ¢popmyJie
CoeIMHEHUS

HUIO 1ab0paTOPHBIX
XUMUYECKUX

OMBITOB.

- Vcnionib30Bats npu
BBITIO/THEHUU

yueOHBIX 3a/laHUN U B
rpotiecce
Hccae0BaTe/IbCKOM
JesiTeTbHOCTH
Hay4HO-TIOMY/ISIPHYIO
UTEepaTypy
XUMUYECKOT0
coZilep>kKaHusl, Cripa BOY-
Hble MaTepuyaJbl,
pecypcsl VHTep HeTa.

- BeicTpauBath
pa3BépHYThIe MUCbMEH-
Hble U YCTHBIE OTBETHI C
OMopoM Ha
MH(OopMaIu1io U3
yueOHHKa U CITpaBOy-
HBIX MaTepuasoB,
rPaMOTHO UCIOJ/Ib30-
BaTh U3yYeHHbIN
MOHATUUHBIA anmapaT
KypCa XMMUH

Pa3zpnen 2. BaxkHelue npeACcTaBUTe/IM Heopranmyeckux BeirecTs (30u.)

3

Tema 3.
Bos3ayx.
Kucnopog.
[Tonsitre 06
OKCHJax

(G 9

Bo3nyx — cmech
ra3oB. CocraB BO3/yXxa.
Kucnopog — 3nemeHt
Y TIPOCTOE Bellle-

cTBO. O30H —
a/IOTPOMHAS
MourdUKa-

L1l KUCJIOPOJa.
HaxoxxzaeHue KUciopo-
[la B Ipupoze,
(dbu3nyeckue U Xummye-
CKUe CBOMCTBa
(peakuu OKUCIeHUS,
ropeHue). Y cjaoBusi
BO3HUKHOBEHUS U
TIpeKpalLeHUs] TOPeHHs.
[TonsiTue

00 OKCH/IaxX.

-PackpbIBaTh CMBIC/T
M3y4aeMbIX

TIOHSITUN Y TIPUMEHSITh
9TU TIOHATUS

TPY ONUCAHUU CBOWCTB
BeII[eCTB U UX
TpeBpalleHUN.
-XapakTrepus3oBaThb
(onuChIBaTH)

COCTaB BO3/yXa,
(usrueckue u Xu-
MUUeCcKre CBOKMCTBa
KUCI0pPO/1a,

CTI0COOBI ero
T0JTyYeHwusl,
TIpUMeHeHre

Y 3HaUeHue B TIpUpO/ie
Y >KU3HU
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Crioco06bI rostyueHust
KHC/I0pPO/ia B
nabopaTtopuu u
TIPOMBILLIZIEHHOCTH.
IIprmeHenue
KHCI0pO/ia.
Kpyrosoport
KUCJIOpOJa B TIPUPOJE.
TerioBol 3ddekT
XMMHUYECKOU peak-
1[MH, TIOHSITUE O
TePMOXHUMUUECKOM
ypaBHEHUH, 3K30- U
5H/I0TEPMUYECKUX
peakLusX.

TonmBo (He(Th, yrosb
1 MeTaH).
3arpsi3HeHUe BO3/yXa,
crocoObI ero
rpeloTBpaleHusl.
Ycunenue rapHUKoO-
BOro 3(gdekra,
pa3pylilieHre 030HOBOTO
(e (0):
JdeMoHCcTpanuu
B3aumopetictBue
docdopa, cepsl

Y >KeJiesa ¢
KHC/I0PO/IOM
(BO3MO’KHO
WCTI0JTb30BaHue
BU/IE0O0TILITOB).
Onpepenenue
coJlep>KaHust
KUC/Iopoja

B BO3/lyXe.

OTnbITHI,
JIeMOHCTPUPYIOLLHe
yCJIOBUSI
BO3HUKHOBEHUS U
TipeKpaleHus
rOpeHuUs.
JIaGopaTopHbIe U
NnpaKTHuecKue
padoThI

yesioBeKa.

- CpaBHUBATh peakluu
ropeHus u
Me/lJIEeHHOTO
OKMCJIeHUSI.

- Cobupatb npubophI
JJ1sI TIOJTyYeHust
KUCI0poia
(BbITECHEHWEM BO/JbI 1
BO3/yXa).

- Pacnio3HaBatb
OITBITHBIM ITyTEéM
KHUCJIOPO[,.
Wcnonb3oBaTh
XUMUUECKYIO0 CUMBOJIU-
Ky [JIsl COCTaBJIeHUs
(hopmy1 BelllecTs,
MOJIEKYISIPHBIX
ypaBHEHUM XUMUUe-
CKUX peakLuu C
yuacTHeM KUCI0po/a.
- OOBSACHSATH CYII[HOCTD
9K0JIOTHUYECKUX
1ipo6ieM, CBSI3aHHBIX C
3arpsi3HeHreM
BO3/yXa.

- CnepoBaTh IpaBUiaM
6e3omacHoii pabo-

Thl B JabopaTopuu npu
WICTIOJTb 30BaHUU
XUMUYECKOU NOCYbl U
obopyaoBaHUS,

a TaK>Ke TpaBUIaM
obparrieHus ¢
TOPIOYMMH BelljeCTBaMH
B OBITY.

- [Inanuposath 1
OCYILIeCTB/ISITh Ha
TpakTHUKe XUMUUeCcKue
9KCIIePUMEHTHI,
TIPOBO/TUTh
HabmtozieHus1, e/aTh
BLIBO/IBI TIO
pe3yJibTaTaM 3KCIlepu-
MeHTa.




JlabopamopHblii onbim:
O3HakoMJIeHue C
oOpasrjamMu OKCH/IOB.
IIpakmuueckas
paboma:

Ne 3. ITonyuenue u
cobupaHue KUCI0po-
[ia, U3y4yeHue ero
CBOMCTB.

Bbruucnenus

— MOJIEKY/ISIpHOM
MacChbl KUCI0po/ia

Y 030Ha Ha OCHOBAaHUU
aTOMHOM MacChl
XMMUUECKOT0 3/1IeMeHTa

- YyacTBOBaTh B
COBMEeCTHO# pabore

B rpymnre.

- Vcnionib30Bats npu
BBITIO/THEHUU
yueOHBIX 3a/laHUN U B
rpotiecce
Hccae0BaTe/IbCKOM
JesiTeTbHOCTH
Hay4HO-TIOMY/ISIPHYIO
UTEepaTypy
XUMUYECKOT0
coZilepykKaHusl, CripaBoy-
Hble MaTepuyaJbl,
pecypcsl IHTepHerTa.
- BeicTpauBath
pa3BEépHyTLIE
MMCbMEeHHbIe

1 YCTHBIE OTBETHI C
ornopol Ha UH(opMa-
1[1I0 U3 YueOHHUKA 1
CTMPABOYHBIX MaTe-
puaioB, FPaMOTHO
WCI0/Ib30BaTh U3yUeH-
HbIV TTOHATUUHBIN
anrnapar Kypca XuMu

Tewma 4.
Bopopogn,.
ITonsTHE O
KUCJIOTax
U COJISIX

(54)

Bopopon — snemeHT U
TIPOCTOe Bellle-

cTBO. HaxoxzeHuve B
nipupo/ie, (pusnue-
CKUe U XUMHUYeCKre
CBOMCTBA (Ha

rpuMepe
B3aMMO/IeMCTBHS C
HeMeTaslia-

MU U OKCUJAMHU
MeTa/lJIOB), MIPUMeEHe-
HUe, CII0CO0bI
TIO/TyUeHUs.

IToHsaTre o Kuc/I0Tax U
COJISIX.
JleMoHCcTpanuu
[Tonyuenue, cobrpaHue
Y pacrio3HaBa-

HHEe BOZIOpOJa.

-PackpbiBaTh CMBIC
H3yuyaeMbIX TTOHSI-

TUN Y IPUMEHSITh 3TU
TIOHSTHS TIPU

ONMCaHWH CBOUCTB
BelLL[eCTB U UX
TpeBpaLeHUN.

- Xapakrepr3oBaThb
(ormchIBaTH)
¢bu3nueckue u
XUMHUYEeCKHe CBOMCTBA
BOZIOPO/a, CITIOCOOBI €T0
TOTyUeHuUs,
TIpUMEeHeHuUe.

- Cobuparts nipubop Aist
TOTyUeHuUs BOZIO-

poJa.

- Hcrnionib3oBathb
XUMUYECKYH0 CUMBO-
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I'openue Bogopoaa.
B3aumopetictBue
BOJI0pO/ia C OKCHUJIOM
meu(II).
JIaGopaTopHbIe
NMpaKTHUYeCcKue
padoThI
JlabopamopHbili onbim:
B3aumoaericTBre
KUCJIOT C MeTaJlJlaMHu.
IIpakmuueckas
paboma:

Ne 4. TTosyyeHue u
cobupaHue BOAOpo/a,
V3yUYeHHe ero CBOMCTB.
BbruucneHusn

— MOJIEKY/ISIDHOM
MaccChl BellleCTBa Ha
OCHOBaHHUU aTOMHOU
MacChl XUMHYe-

CKHX 3JIEMEHTOB

JIVKY J7IsI COCTaBJ/IEHHS
dhopmyn

BeIIeCTB,
MOJIEKYISIPHBIX
ypaBHEHUU

XUMH UYECKUX PeakI[uii C
yuacTHEM

BOZIOPO/aA.

- CniegoBathb rpaBuiaM
6e3ormacHoM

paboThsI B 1abopaTopun
TIPU HCITOJTb-

30BaHUU XUMHUYECKOU
TIOCY/IbI ¥
o0opy/loBaHus, a TaKXKe
TIpaBWIaM

obpartieHus c
TOPIOUMMH Bell[eCTBaMH
B OBITY.

-Ily1ianvpoBaTh 1
OCYILIeCTB/ISITh Ha
TIPaKTHKe XUMUUYeCKre
9KCTIePUMEHTHI,
TIPOBOJIUTD
HaO/moeHus, 1e/1aTh
BBIBO/IBI T10
pe3yJ/bTaTam
9KCTIepUMEHTa.

- YyacTBOBaTh B
COBMeCTHOM paboTe B
rpymme

Tema 5.
KomnuecTtBeHH
ble
OTHOILIeHUS B
XUMHU

(4 1)

KonuuecTBo BelliecTsa.
Moss. MoJistip-

Hasi Macca. 3aKOH
Agorazapo. MoJisp-
HBII 00BEM ra3oB.
PacuéTtnl o xummnue-
CKUM YpaBHEHUSIM.
JeMoHcTpanus
OO0pas3iibl BelecTs
KO/JIMUeCcTBOM 1 MOJIb.
Bbruucnenus

— 00Béma, KoIMuecTsa
BelljecTBa rasa

T10 ero U3BeCTHOMY

-PackpbIiBaTh CMBIC/
H3ydyaeMbIX

MOHATUU U IPUMEHSITh
9TU TTOHATUS,

a Takke U3y4yeHHbIe
3aKOHBI U TEOpUU

JUTSL peLLeHust
PacyéTHBIX 3ajauy.

- Beruucisitbe
MOJISIPHYEO Maccy
BeIL|eCTB;

KOJINYeCTBO Bell|eCTBa,
00BEM rasa,

Maccy BelllecTBa;
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KOTMUEeCTBY Belije-
CTBa UK 00BEMY;

— 00BEMOB ra3oB 110
ypaBHEHHIO

peakIui Ha OCHOBe
3aKOHAa 00BLEMHBIX
OTHOILIEHU! I'a30B

- IIpoBOAUTE pacuéThl
0 YpaBHEHUSIM
XUMUYEeCKUX peakiuii:
KOJINYeCTBa,

00BEMa, MacChl
BelL[eCTBa 10 U3BECTHO-
My KOJINUeCTBY,
00BEMy, Macce peareH-
TOB WIU MPOJIYKTOB
peaki1u.

- BeicTpauBaTth
pa3BEépHyThIe TTMCbMeH-
HbIe U YCTHbIE OTBETHI C
OTIOpOM Ha WH-
(opmaruro u3
yueOHHMKa U
CTIPABOYHBIX
MaTepuasioB, FPAMOTHO
HCII0/Tb30BaTh
HM3y4eHHbIN
TOHSTUHHBINA anrapar
Kypca XWUMHUH

Tema 6. Boga.

PacTtBOpHI.
[TonsiTre 06
OCHOBaHUSIX
(5y)

du3ryecKre CBOMCTBA
BO/ibl. AHa/M3

Y CHUHTE3 — MEeTO/Ibl
W3yUueHUs COCTaBa
BO/JbI.

XyUMUYecKre CBOMCTBA
BO/IbI

(peakuuu C MeTa/laMH,
OKCHUAMU

MeTaslyIOB U
HEMEeTaJlJIOB).

CocTaB OCHOBaHUM.
[TousaTHe 06 UHIU-
KaTopax.

Boga kak
pacTBOpUTEb.
PacTtBOpBHI.
PactBopuMoCTh
BellleCTB B BOJIe.
HaceliiienHbie u
HEHaChbIIeHHbIE
pacTtBOpbl. MaccoBas
JIOJ1s1 BeIeCTBa B

-PackpbiBaTh CMBbIC/
V3y4yaeMbIX

TIOHSITUI U IPUMEHSITh
9TU TIOHSATUS

TIPU OMMUCAHUN CBOMCTB
Bell[eCTB U UX
TpeBpallleHUi.
-XapakTepu3oBaTh
dbusrueckue 1
XUMHYEeCKre CBOMCTBA
BO/IbI, €€ POJib

KaK pacTBOpUTe/S B
TIPUPOHBIX
Trporieccax.

- CocTaBsiATh
ypaBHEHUS] XUMUUeCKUX
peaklyy C yuacTieM
BO/IBL.

- OOBSICHATH CYIHOCTh
5KOJIOTMYeCKUX
ripo6ieM, CBSI3aHHBIX C
3arpsi3HeHHeM
TIPUPOJHBIX BOJ,

https://infourok.
ru




pacTBope.

Posnb pactBOpOB B
TIPUPO/Ie U B )KU3HU
yenoBeka. Kpyrosopor
BO/IbI B TIpUPO/IE.
3arpsisHeHue
TIPUPO/IHBIX BOJ,.
Oxpana

Y OUUCTKA MMPUPOJHBIX
BO/,.

JleMoHCTpanuu
DJIEKTPOJIU3 BOJbI;
CUHTE3 BOJbI;
B3alMO/IEHCTBHE BO/Ibl
C MeTajuilaMu

(Na, Ca) (Bo3MOXXKHO
WCI10/Ib30BaHue
BU/leOMaTepUasoB).
PacTtBOpeHue BelllecTs
C pa3/IMuHOU
PacTBOPUMOCTHIO.
NccnenoBanue
PacTBOPOB KUCJIOT U
1[e/I049ek C MMOMOILbIO
VIH/IUKaTOPOB.
JIaGopaTopHbIE U
NpakTU4YecKue
padoThI
IIpakmuueckas
paboma:

Ne 5. IIpurorosneHue
pPacTBOPOB C
onpeAenéHHOU
MacCOBOM Jl0/1er pac-
TBOPEHHOI'O BelleCcTBa.
BbruucneHusn

— C WCI0J/Ib30BaHEM
TIOHSTHS «MaCCo-

Basi 10J1s1 BellleCTBa B
pacTBope»

Croco0bl OUMCTKU
BO/IbI OT TIpUMeCeu,
Mepbl 110 0XpaHe

BOJI, OT 3arpsi3HeHHsI.

- ITnanupoBats U
OCYILIeCTB/ISITh Ha
TpaKTHKe XUMUUeCKHe
3KCIIePUMEHTHI,
TIPOBO/IUTh
Hab/r01eHus, 1e/1aTh
BbI-

BO/IbI 110 pe3yJibTaTaM
5KCIMeprUMeHTa.

- CsieoBaTh rpaBu/iaM
Ge3omacHoi

paboTsl B 1abopaTopuu
TIPU KCIT0JTb30-

BaHUU XUMHUUYECKOH
TOCY/Ibl U 000py/10-
BaHUS.

-IIpoBOAUTH
BBIUUCJIEHUS C
TpUMeHeHu-

€M TIOHSTHS «MacCoBast
[10J151 BellleCcTBa

B PacTBOpE».

- Wcnionb30Barts npu
BBITIOJTHEHUU

yueOHBIX 3a/laHU U B
riporjecce
HCCieloBaTe/IbCKOM
JlesITeTbHOCTU
Hay4HO-TIOMY/ISIPHYIO
UTEepaTypy
XUMUYECKOTro
cojiep>KaHus, CIIpaBoy-
Hble MaTepuasbl,
pecypcel MIHTepHeTa.
BeicTpauBarte
pa3BEPHYThIe MTUCbMEH-
HbIe U YCTHbIE OTBETHI C
OMopoM Ha
VH(}OpMaLUIO 13
yueOHHKA U CITpaBOY-
HbIX MaTepuasoB,




IPaMOTHO UCIIO/Ib30-
BaTb U3yUYeHHBIN
MOHATUUHBIN anmapaT
Kypca XWUMHH

Tema 7.
OCHOBHBIE
K/1aCChI
HeOpraHu4eCcKu
X

coeIMHeHUH
(11 9)

Knaccudukaiiys
HeopraHUYeCcKHux
COoeIMHEeHUH.
OKCubI: COCTaB,
K/1accubuKarus
(oCcHOBHBIE,
KUCJIOTHBIE,
amdoTepHbIe,
HecoJieo0pa3yoiye),
HOMeHKJ/IaTypa
(MexxayHapoaHasi U
TPUBHA/IbHAs).
[Tonyuenvie u
XHMMUUeCKre CBOUCTBA
KUCJIOTHBIX, OCHOBHBIX
1 aM(OTepHbIX
OKCH/IOB.
OcHOBaHuUSI: COCTaB,
K/1accudbuKalys,
HOMEHKJ/IaTypa
(MexxayHapoaHasi v
TpPUBHA/IbHAS),
bu3nUeckue U Xumuye-
CKUe CBOICTBaA,
CrocoObI MOTyUYeHUs.
KucnoTtsl: cocTas,
K/1accudbukaiys,
HOMEHKJIaTypa,
dbusrueckre U Xummye-
CKHe CBOMCTBA,
CTI0CcOObI TTOTyUeHUs.
Psan akTuBHOCTH
MeTaJljioB.

Conu (cpenHue):
HOMEHKJ/IaTypa,
CrIoCo0BI TIOJTyUeHus],
B3aHMMO/IeHICTBHE
CoJieH C MeTaJslJlaMHu,
KUCJIOTaMH,
111e/I04aMU U COJISIMHU.
['eHeTnyeckas CBsi3b

Knaccuduimponarts
r3yuaeMble

Bell[eCTBa 10 COCTaBy U
CBOMCTBaM.

- CocTaB/isATb (hOpMYJIbI
OKCH/IOB,

KHCJIOT, OCHOBAHUIA,
COJIer Y Ha3bIBaThb

WX TI0 MEXXIYHApOJHOMU
HOMEHK/Ia-

Type.

- IIporHosupoBathb
CBOMCTBA Bel[eCTB Ha
OCHOBe 001X
XUMHYECKUX CBOMCTB
V3yUYEHHBIX
KJ1aCCOB/TPYTII
Bell[eCTB,

K KOTOPbIM OHU
OTHOCSITCSI.

- CocTaBsiATh
MOJIEKY/ISIDHbIE YpaBHe-
HUS peakLnu,
WTFOCTPUPYIOLIUX
XUMHUeCKHe CBOMCTBa
Y CTIOCOOBI

TOJTyYeHUs1 BeLeCTB
V3yUYEHHBIX
KJ1aCCOB/TPYIII, a TaKxKe
TIOATBEPIK/a-

IOL[MX TeHeTUUYEeCKY0
B3aMMOCBSI3b

My HUMU.
IIpousBOUTH
BBIUMC/IEHUS 10
ypaBHe-

HUSM XUMUYEeCKHUX
peakL1Hu.

- [l;manvpoBaTh 1
OCYLECTB/ISITh Ha
MpaKTHUKe XUMUUeCKHe
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MeXXy K/lacCaMu
HeOpraHu4ecKux
CcOoeIMHEeHUH.
JleMoHCcTpanuu
OO6pas3iipl
HeOopraHu4ecKux
BellleCTB
pa3/IMYHbIX K1aCCOB.
B3aumoaericTBre
pacTBOpa CepHOM
KUCJIOTBI C OKCHIOM
menu(II).

Peakuus
HeWTpav3aluu.
BbIiTecHeHne 0fHOTO
MeTasijia APYyruM U3
pacTBOpa COJIU.
JIaGopaTopHbIe U
NpakTU4YecKue
padoThI
JlabopamopHble
ONbIMbl:
B3aumopericTBure

KHWC/I0T C MeTaJ/1JIaMHU.

ITonyuenue
HepaCcTBOPUMBIX
OCHOBaHMH.
B3saumopelictBue
HepaCTBOPUMBIX
OCHOBaHMH C
KHCJIOTaMHU.
PassioxkeHue
ruapokcuza meau(1l)
rpu

HarpeBaHUU.
IIpakmuueckasn
paboma:

Ne 6. PerieHue
5KCIIepUMeHTa/IbHbIX
3a71a4 1o TemMe
«OCHOBHBIE K/1aCChl
HeOopraHuveCcKux
COoeIMHeHU».
BbruucneHus

— 10 yPaBHEHUSIM

9KCIIePUMEHTHI,
TIPOBO/IUTh
HaO/MoeHus, 1e/1aTh
BBIBO/IbI TIO
pe3ysbTaram
5KCIepUMeHTa.

- CyieoBaTh Mpasu/iaMm
Ge3omacHoi

paboTsI B 1abopaTopun
TIPU UCTI0JTb30-

BaHUM XUMUYECKOU
TIOCY /Il 1 000py/10-
BaHUS.

- lconb30Bathk ripu
BBITIOJITHEHUU

yueOHBIX 3alaHUN U B
rpotiecce
WICCIeI0BaTEe/IbCKOU
J1esITeTbHOCTU
Hay4HO-TIOMY/ISIPHYIO
UTEepaTypy
XUMUYECKOTro
cofiep>KaHus, ClIpaBoy-
Hble MaTepuaJbl,
pecypcel IHTepHeTa.

- BeicTpavBatb
pa3BépHYThIe MUCbMeH-
HbIe U YCTHbIe OTBETHI C
OMOpoM Ha
VH(}OpMaLUIO U3
yueOHMKa U CIIpaBOu-
HBbIX MaTepuasoB,
rPaMOTHO UCIOJ/Tb30-
BaTh U3yYeHHbIN
TOHSTUHHBINA anrapar
Kypca XUMHUH




| XMMUUECKUX peakLIiu

Pa3pen 3. Ilepuoanueckuii 3akoH u [leprorueckasi cicTeMa XUMHUYECKUX 3/1eMeHTOB /1.
N. MeHgeneeBa.
CtpoeHnue aToOMOB. XrMuueckasi CBsi3b. OKUC/IUTETbHO-BOCCTaHOBUTE/IbHbBIE PeaKLIUU

(154.)

8 | Tema 8. ITepBbie MOMBITKA -PackpbiBaTh CMBIC/
[Teproguuecky | KaacCcu(UKaLyu TIePHOJHUUECKOTO https://infourok.
7} XUMUYECKUX 3aKOHa. I
3aKOH U s1eMeHTOB. [IoHaTre o | - [loHuMaTh
[Teproanyecka | rpynmnax CXOAHBIX CylLLleCTBOBaHUe
s 371eMeHTOB (111e104- repyuoanye-
cucTeMa HbIE U CKOW 3aBUCUMOCTH
XUMHUECKUX 11e/I0UHO3eMeTbHbIe CBOMCTB XUMUYe-
37ieMeHTOB [I. | MeTasibl, CKUX 3/IEMEHTOB
N. MeHpene- rajioreHbl, UTHEPTHhBIE (U3MeHeHMe paiInyCoB
eBa. CTpoeHue | rasbl). aTOMOB U
aTtoma (7 u) DJIeMeHTHhI, KOTOpbIe 371EKTPOOTPHULIATETBHOC

obpasyroT TH)

am(poTepHbIe OKCU/BI U | U UX COeJUHEHUN OT
TUAPOKCU/IBL. TIOJIO’KEeHUS B
[Teppoanyeckuii 3aKOH | e pUOAUYeCKOU

u [lepuoau- CUCTeMe U CTPOeHUs
yeckasi cucTeMa aToma.

XUMUUECKUX - YcTaHaB/IMBaTh CBS3b
3JIeMEHTOB MeXX/y T0JI0XKe-

. V. Menpeneesa.
[Tepuoppl, rpynmel,
TIO/TPYIIIIBI.
PuU3NYeCKU CMBIC/
IIOPSIIKOBOI'O HOMepa
3/IeMeHTa, HoMe-

POB epro/ia U rPYIIIIbI.

CtpoeHue aTOMOB.
CocTaB aTOMHBIX
anep. M30Torbl.
OsieKTpoHbl. CTpoeHue
3/IEKTPOHHBIX
000/10UeK aTOMOB
TIepBbIX

20 XMMHYeCKHX
5J71IEMEHTOB
[Tepuoguue-

ckou cuctemsl /1. U.
MeHngesneeBa.
XapakTepruCTHKa

HUEM 3J/IeMeHTa B
repruoAuyecKomn
CHUCTeMe U CTPOEHUEM
ero aroMa (COCTaB

Y 3apsij siapa, obiiee
YMCJIO 3JIEKTPOHOB

Y pacrpejiesieHue ux 1o
3/1eKTPOHHBIM

C109M).

- [IporHo3upoBaThb
XapakTep U3MeHeHust
CBOKCTB 3JIEMEHTOB U
VX COeJIJUHeHUH T10
rpyIinaM 1 repuo/iam
[Teproauueckou
CUCTEMBI.

- Xapakrepu3oBaThb
XUMUYeCcKre 371eMeH-
ThbI TIEPBBIX TPEX
Tepuo/I0B, Kaus,




XUMUYECKOT0 371eMeH-
Ta 110 ero MOJI0’KEeHUI0
B [leproanueckou
cucreme /1. W.
Mengesneesa.
3HayeHue
ITepuoanueckoro
3aKOHa

u [lepuoanyeckou
CUCTeMbI XMMHUe-
CKUX 3/IEMEHTOB [JIJIS1
Pa3BUTHS HAYKU U
npaktuku. . N.
MeHzienieeB — yuéHbIU,
reJiaror v rpak/jaHyvH.
JleMoHCcTpanuu
KopoTtkonepuoaHas u
JJTMHHOTIEPUO/I-

Hasi (OpPMBI
ITepuoanyeckou
CUCTeMbI

XUMHYECKUX
snemMeHTOB /1. .
Menpene-

eBa.

O3HakoMJIeHue C
oOpa3iliaMu MeTaslioB
Y HEMeTaJlIOB.
JIaGopaTopHbie
NpaKTHuyecKue
padoThI
JlabopamopHbili onbim:
B3aumoaericTBure
TUAPOKCHUA LIMHKA C
pacTBOpPaMH KUCJIOT U
1jes04yen

KaJ/IbLUS 110 UX
roJiokeHuro B Ilepuo-
naueckou cucrteme [1.
N. MeHgeneesa.

- CiefoBaTh MpaBu/iaM
6e3ormacHoii pabo-

ThI B TabopaTopuu Tipu
VICII0J/Ib30BaHUU
XMMHUYECKOU MOCYIbI U
obopy/ioBaHusl.

- BeicTpauBaTth
pa3BEépHyThIe TTMCbMeH-
HbI€ U YCTHBIE OTBETHI C
OTIOpOM Ha
VH(OPMaLUIO U3
yueOHHMKa U CITpaBOY-
HbIX MaTepuasoB,
IrPaMOTHO UCIMOJ/Ib30-
BaTb U3yUeHHbIN
MOHSTHUHHBIA anrapar
Kypca XUMHH.

- cnonb30BaTh 1ipu
BBITIOJIHEHUU

yueOHBIX 3a/laHUM
TeKCThl yueOHUKa,
CIIpaBOYHbIE
MaTepHrasibl
(ITepuoanue-

CKYIO CUCTEMY
XUMHUUECKUX 3/IeMEHTOB
. . MeHpeneeBa,
TabJ/INIly pPacTBOPH-
MOCTH KHCJIOT,
OCHOBAaHHWU U COJIeN B
BOJIE,
571€KTPOXUMUYECKUH
paA _
HarpsoKeHUM
MeTasoB).

- Hcrnionib3oBats npu
BBITIO/THEHUU

yueOHBIX 3a/laHUN U B
rpotiecce
Hccae0BaTe/IbCKOM
JlesiTeTbHOCTH




Hay4HO-TIOIYJ/IAPHYO
JIATepaTypy
XUMHUUYECKOr 0
coziepyKaHus, CripaBoy-
Hble MaTepua’bl,
pecypcel MIHTepHeTa

Tema 9.
XyUMHueckKast
CBSI3b.
OxucmmTebHO
-BOCCTAHOBU-
TeJ/IbHbIe
peakLuu

(8 1)

OJIeKTPOOTPULIATETBHO
CTb aTOMOB
XUMHYECKUX
3J1eMEHTOB.
XuMmuueckas CBI3b
(noHHas1, KOBaJleHTHast
T0JIIpHast U
KOBaJIeHTHast
HeToJIsIpHast).
CrerneHb OKUC/IEHUS.
OKUC/IUTe/TBHO-
BOCCTaHOBUTE/TbHbIE
peakiiyuu (OBP).
[Tpouieccel oKUCIEHUS
Y BOCCTaHOBJIEHUSI.
OkucuTenu u
BOCCTaHOBUTEJIH.
JdeMoHCcTpanuu
OKuc/MTeNnbHO-
BOCCTaHOBUTEJIbHbIE
peakL1u: TOpeHue,
peakiiu pasjioxe-
HUSl, COeZJUHEHUS

-PackpbiBaTh CMBIC/
13y4yaeMbIX

TOHSTUH.

- Onpepnensats BUJ,
XUMHUYECKOU CBSI3U

B COeJJMHEHUM.
Ornpenensitb CTeneHb
OKHCJIEHUS
XUMHUECKOT0 371eMeHTa
o ¢opmyiie

ero CoeJJMHeHUs.

- OnpepenaTe 3/ieMeHT
(BemiecTBo) —
OKHC/TUTEJb U 37IeEMEHT
(Be1iecTBo) —
BOCCTaHOBUTETb.

- OOBSACHSTH CYIITHOCTD
TPOLIeCCOB

OKHCJIeHUS U
BOCCTaHOBJIEHUS.

- CocTaB/siTh
3JIEKTPOHHBIM OaaHC ¢
YUETOM 4uC/Ia
OT/IAHHBIX U MPUHSTHIX
3JIEKTPOHOB.

- CocraBisiTh
ypaBHeHUe
OKHUC/TUTE/Ib-
HO-BOCCTaHOBUTEJIbHOU
peaxkiuu.

- lconb30Bathk ripu
BBITIO/THEHUU

yueOHBIX 3alaHU
TeKCThI yueOHUKa,
CTipaBOYHbIE
MaTepHuasibl
(mepuouyue-

CKYIO CUCTEMY
XUMUYECKUX 3/IEMEeHTOB
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ru




MOCTH KHCJIOT,

BOJIE,

pAA

. . MeHpeneesa,
TabJTUIy pacTBOPH-

OCHOBaHHUU U COJie B
3/71eKTPOXUMUYECKUU

HarpsbKeHU MeTasllioB)

9 KITACC
(2 u B Heflesr0, Bcero 68 4, U3 HUX 4 U — pe3epBHOE BpPeMsl)

No

[IpumepHbIE
TeMBI,
pacKpbIBaKOIe
JTaHHBIN

paszen
MPOrpaMMBbl,

Y KOJIMYEeCTBO
4yacos,
OTBOJMMOE Ha UX
H3y4JyeHue

OcHoOBHOE
cofiep>kaHue

OCHOBHBIE BH/IbI
JlesITeTbHOCTH
o0OyyJaroImxcs

DJIeKTPOHHbIE
(udpoBbIe)
obpa3oBarenbH
ble pecypcChl

Pa3pen 1. BelllecTBO ¥ XyMuuecKue peakiiuu (17 u)

1

[ToBTOpEHME U
yriaybseHue
3HAHUM OCHOBHBIX
paszenos

Kypca 8 Knacca

(G 9

[Teproanueckuit
3aKOH.
[Tepuopuueckas
cucreMma
XUMHUYECKUX
3/IeMEeHTOB

a. .
Menjesneesa.
CtpoeHue aTOMOB.
3aKOHOMEepHOCTH B
HM3MeHeHUn
CBOWCTB
XUMHUECKUX
5/71EMEHTOB TePBbIX
TPEX

Tepuo/ioB, Kasus,
KaJIbLIUS U UX
coeJJMHeHUH B
COOTBETCTBUM C
TI0JI0JKe-

HUEM 3/IEMEHTOB B
TepUOINYECKOU

-XapakTrepr3oBaThb
XUMUYeCcKue
3/1eMeHTBbI [1ePBBIX
TPEX Iepuo/ OB,
Ka/Ivs U KajbLUs
T10 UX [0JIOXKEHUIO
B [lepuoanueckou
cucrteme /1. .
MeH-

JlesieeBa.

Knaccudunmposar

b Y Ha3bIBaTh
HeopraHuyecKue
Bell[eCTBa
W3yUeHHbBIX
KJIaCCOB.

- OnuceIBaTh
obrme
XUMUYeCcKHe
CBOMCTBA BeLECTB
pa3/IMYHbIX Kac-
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CUCTeMe U
CTPOEHUEM UX
aTOMOB.
Knaccugukanus u
HOMeEHK/1aTypa
HeopraHu4ecKux
BellleCTB
(MexxayHa-
poJHas u
TpPUBHMA/bHasA).
XUumuyeckue
CBOWCTBA BeIleCTB,
OTHOCSIIINXCS K
pa3/IMuHbIM
KJlaccam
HeOpraHu4ecKux
coeMHeHUH, UX
reHeTHYeCcKasi
CBSI3b
HeOpraHuy4ecKux
BelLleCTB.
CrtpoeHue
BellleCTBa: BUbI
XUMHUEeCKOU
CBSI3U U THUIIbI
KPUCTAJJTAYECKUX
peré-

TOK. 3aBUCUMOCTb
CBOWCTB Bell[eCTB
oT

HX CTPOEHMUS.
JleMoHCTpanuu
1. Mogenu
KPUCTAJJTAYECKUX
peréToK
HEOPraHu4eCcKnx
BelLleCTB.

2.
KoportkomneprogHa
U
JTUHHOTIePUO/-
Hast (POpMBI
[Teproauueckoi
CUCTEMBI
XUMHYECKUX

COB,
MOATBEPXKAATh
CBOMCTBa
rpuMepa-

MU MOJIEKYJIIPHBIX
yPaBHEHUMN XUMHU-
YEeCKHX peakLuil.
- Onpenensats BUJ,
XUMHYEeCKOU
CBSI3U U

TUI
KPUCTA/ITUYeCKON
peLIETKU
Bell[eCTBa.

- [IporHosupoBars
CBOMCTBA Bell[eCTB
B

3aBUCHMOCTHU OT
WX CTPOEHMUS.

- BeicTpavBath
pa3sBEépHYTHIE
MMCbMEH-

HbIe U YCTHbIE
OTBeTHI C OMOpOU
Ha uHbopMaIuio
13 yueOHUKA U
CTipaBOY-

HBIX MaTepuasoB,
rPaMOTHO
VICTIOJTb30-

BaTb U3yUY€HHbIN
TTOHATUUHBIN
amnrmapar

Kypca XUMHH.

- Wcrnionb30Bath
TIPU BBITIOJTHEHUHN
yueOHBIX 3a/laHN
Y B IIpoLiecce
VICCTIe/I0BaTe/IbCKO
U [1esiTeJIbHOCTH
Hayy4HO-
TIOMYJISIPHYO
UTepaTypy
XUMHUYECKOTO0
coJlep>KaHus,




snemeHToB /. U. CIIpaBOY-
Menpere- Hble MaTepualbl,
eBa pecypcel
HHTepHeTa
Tema 1. Krnaccudukanys -PackpriBath
OCHOBHbIe XUMUYECKHX cMbIC m3yuaemsix | hitps://infourok.
3aKOHO- peakiuii TIOHATHHN U u
MEepHOCTH T0 pa3/IMuHbIM TIPUMEHSITh 3TH
XUMUYECKUX rpu3HaKam (1o TIOHSITUS
peakiui yuciy u TIpU OTKMCaHUU
(4 u) COCTaBy CBOWCTB Bell|eCTB
y4aCTBYIOILLMX B U UX
peakiuu TpeBpalleHUN.
BeLL[eCTB, T10 -
TEeIJIOBOMY Knaccugunpposat
s dekTy, 1o b XMMUYeCKHue
V3MEeHEeHUIO peakLyu 1o
cTeneHemn pa3IMYHbIM
OKUCJIeHUsT TpU3HAaKaM.
XUMUYECKUX - YcTaHaB/IMBaTh
3/IeMEHTOB, TI0 3aBUCUMOCTb
obpaTumo- CKOPOCTH
CTH, 110 yUaCTUI0 | XUMHAUYECKON
KaTajm3aropa). peakiuu OT
JK30- U pas/InuHbIX
5HAOTepMHUYeCKre | (PaKTOpOB.
peakLuy, - [Iporuo3upoBaThb
TePMOXHMMUUYECKHE | BOSMOXXHOCTH
ypaBHeHUs. [ToHs- | MpoTeKaHUs
THE 0 CKOPOCTH XUMHYECKUX
XUMHUYECKOU rpeBpailie-
peaki1u. HUM B pa3/MUYHbIX
[TonsiTue o YCJIOBUSAX.
TOMOT'€HHBIX U - OnpegensiTh
reTeporeHHbIX OKUC/IUTEJIb U
peakLysX. BOCCTaHO-
[MTousTrie 06 Butesib B OBP.
00OpaTUMBbIX - CocTaBnTh
1 HeoOpaTUMBbIX 3/1eKTPOHHBIN
XUMHUECKHAX GamaHc
peakLy- peakL1u.
ax. [Tonstre o - ITpousBoauTs
XUMUYECKOM BBIYMCJIEHUS 110
paBHOBe- XUMHnye-

cuu. DakTophl,

CKHAM YDaBHEHUSIM.




BJ/IMSAIOLME Ha
CKOPOCTb
XUMHUYECKOU
peakiuu u
TMOJI0’KEeHUe
XUMHUUECKOTO
paBHOBECHSI.
OKuC/IUTe/IbHO-
BOCCTaHOBUTE/bH
ble

peakiuu
(2/1EKTPOHHBIU
GaslaHC OKUCITH-
TeTbHO-
BOCCTaHOBUTE/IbHO
1 peakium).
JeMoHCcTpanuu
1. 3aBUCUMOCTB
CKOpPOCTH
XUMHYEeCKOU
peakiyu OT
Pa3TMUHbIX
(hakTOpOoB.

2. Bo3gelictBue
KaTajM3aropa Ha
CKOPOCTb
XUMHUYEeCKOU
peaxiuu.

3. IIpumepsl
HeoOpaTHUMBIX U
obpaTu-

MBbIX pPeaKI[1u.

4. C™meljeHue
paBHOBeCHSsI
XUMHYECKOU
peaxkiuu.
Bbruucnenusn

— KO/IM4eCcTBa
BelleCTBa, 00bEMa
U

MacChl peareHTOB
WJTY TIPO/IYKTOB TI0
ypaBHEHUSIM
XUMUYECKUX
peakiun

- BeicTpavBath
pa3BEpHYTLIE
MMCbMeH-

Hble U YCTHbIe
OTBETHI C OTIOPOM
Ha

VH(pOpMaLUIO 13
yueOHHKa U
CIpaBoOy-

HBIX MaTepuasoB,
IPaMOTHO
WCII0Jb30-

BaTb U3yUYeHHBIN
MOHATUUHBIN
arrapar

Kypca XUMUU.
-Vlcnionb30BaTh
TIPU BBITIOJTHEHUH
yueOHBIX 3a/laHUM
Y B TipoLiecce
WCCTIeI0BaTebCKO
1 1esiTe/IbHOCTH
Hay4HO-
TIOMYJ/ISIPHYIO
UTepaTypy
XUMUUECKOTO
COJZleprKaHuUs,
CIipaBOY-

HbIe MaTepuaJbl,

pecypcsl
WHTepHeTa




Tema 2.
OJIEKTPOJINTHUECK
as

JTUCCOLUALIUS.
XUMHUUeCKHe
peakiyu B
pacTBopax

(8 1)

Teopus
371€KTPOJINTUYECKO
1 rccorya-

LIUU. DJIEKTPOJIUTHI
Y HEe3/IeKTPOJIUTHI.
KaTroHbI, aHUOHBI.
MexaHu3M AUCCO-
LMaL[MU BeLeCTB C
pa3/IM4YHbIMU
BUIAMU
XUMHUYECKOU
cBsi3u. CTerneHb
JICCOLMALIVH.
CunbHbIe U
WEOSE
5/1eKTPOJIUTHI.
Peak1iuy HIOHHOTO
oOMeHa, yC/10Bus
ux

MPOTEKaHus.
NonHbIe
ypaBHEHUS
peaxLui.
XumMmuueckue
CBOMCTBA KUCJIOT,
OCHOBa-

HUM U COMel B
cBeTe
ripe/icTaBeHUd 00
3/1eKTPOJINTUUECKO
1 rccolyalivm.
Cpena

pacTBopa.
[TonsiTue o
TUZPOJIU3e COJIeH.
KauecTBeHHbIe
peakiyu Ha
KaTHOHBI

1 aHUOHBI.
JeMoHCcTpanuu
OJIeKTpuyeckas
MPOBOJIUMOCTb
pacTBO-

POB BeIl|eCTB;
JIBWDKEeHUE UOHOB B

-PackpeiBath
CMBIC/I M3y4YaeMbIX
TTIOHATHH, a TaKXKe
CMBIC/T TEOpUU
3JIEKTPOIUTUUECK
oM AMCCOLMAlUU.
- OOBICHATD
TIPUYMHBI
3/1eKTPONPOBO/I-
HOCTH BOJHBIX
pPacTBOPOB.

- CoCTaB/SITh
ypaBHeHUst
JICCOLIALIUN
KMCJIOT, I1ie/iouen
U COJIeH, TOJIHbIe
Y COKpalLlEHHbIe
HIOHHbIE
ypaBHeHUsI
XUMHYECKUX
peakiiii HOHHOTO
obMeHa.

- [ImanvpoBaTh 1
OCYI1[eCTB/ISITh Ha
TpaKkTHKe
XHUMUUeCcKre
9KCIIePUMEHTHI,
TIPOBO/IUTh
Hab/MoeHus,
Jienarthb

BBIBO/IBI T10
pe3y/bTaTam
9KCIIepUMeH-

Ta.

- CnenmoBatb
TipaBUIaM
6e3omacHoi
paboThI B
nabopatopuu npu
WCTI0/Tb30-

BaHUU
XAMMHYECKOM
TIOCY/TbI U

obopyzo-
BaHWUsI.
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3/1eK-
TPUUECKOM T107Ie.
OnbITHI,
WUTFOCTPUpYHOIIHe
TIpU3HaKU
TpOTeKaHUs
peaxiuii MIOHHOTO
obmeHa.

OnbITHI T10
orpe/ie/ieHUI0
cpefibl B
pacTBOpax CoJieu
(x/1opuza HaTpus,
KapOoHaTa HaTpwus,
XJI0pY/ia LMHKa).
JIaGopaTopHbIe 1
NMpaKTHUYeCKue
padoThI
JlabopamopHblli
onbim:

Peakiii MOHHOTO
obmeHa B
pacTBopax
3J1eKTPOJIUTOB:
cysibara meau(Il)
U 116104y,
kKapboHara HaTpus
U COJisI-

HOM KHUC/IOTHI,
peaxiys
HeWTpaau3auu
Mexay
TUPOKCUOM
Kasusl U COJITHOM
KHC/IOTOM.
Ilpakmuueckas
paboma:

Ne 1. Peruenue
9KCIepuMeHTanbH
BIX

3a/1au I0 TeMe.
Bbruucnenusn

— I10 ypaBHEHUSIM
XUMUUeCKUX
peakiun

- IIpon3BoAUTH
BBIUMC/IEHUS 10
XUMUUe-

CKUM YpaBHEHUSIM.
- BeicTpauBath
pa3BEépHyTLIE
MACbMeH-

HbIEe U YCTHbIE
OTBETHI C OMOpPOU
Ha

vH(opMarluio u3
yueOHHKA U
CTipaBOY-

HBIX MaTepuasoB,
rPaMOTHO
VICTI0JIb30-

BaTh U3yUYEHHBIN
TTOHSITUHMHBIN
arrapar

KypcCa XMMHUU.

- Wcrnionb30Bath
TIPY BBITIO/THEHUHA
yueOHBIX 3a/laHUM
Y B Ipoljecce
VICCTIe/I0BaTe/IbCKO
1 1eaTeTbHOCTU
Hayy4HO-
TIOMYJISIPHYO
UTepaTypy
XHUMUUECKOTO
Co/leprKaHus,
CIIpaBOY-

Hble MaTepuaJbl,

pecypchl
WNuTepHeTa




Pa3zpen 2. Hemetasibl u ux coeiuHenust (24 u)

4

Tema 3. O61jast
XapaKTepu-
CTHKa
XUMUYECKUX
3/1eMeH-

TOB VIIA-
IPYIIIbL.
['anoreHnl

(4 1)

OO1as
XapaKTepUCTUKa
rajioreHoB.
OcobeHHOCTH
CTPOEHUSI aTOMOB
3TUX
5/1eMEHTOB,
XapaKTepHbIe JJ1s1
HUX

CTereHu
OKHCJIeHUS.
Ctpoenue u
(pr3nueckue
CBOMCTBA MPOCTHIX
Be-

1[eCTB —
rajioreHoB.
XuMHnueckue
CBOMCTBA Ha
rpyUMepe xjopa
(B3auMo-
JIeMiCTBHE C
MeTaJl/laMu,
HeMeTaJl/laMy,
1[e/I0UaMH).
XJ/10pOBOAOPOA,
CosnsHas
KMCJIOTa,
XUMHUeCKre
CBOICTBA,
To/TyueHue,
TIpYMeHeHue.
KauectBen-

HbIe PeakLi Ha

- OOBICHATE
obrme
3aKOHOMEPHOCTH B
V3MeHeHUH
CBONCTB
HeMeTasVIOB U UX
coeIMHEeHUH B
ripefiesiax MaJibIxX
repuo-

JIOB U TJIaBHBIX
MO/ PYTIIT
[Tepuoauue-

CKOM CHCTEMBI
XUMUYECKUX
3/IEMEHTOB

C yuéTOoM
CTPOEHUS UX
aTOMOB.
XapakTepu30BaTh
dbu3rueckKue u Xu-
MUYecKue
CBOMCTBA MPOCTBIX
Bell[eCTB
rajoreHoB (Ha
ripuMepe xjiopa) u
CJI0YKHBIX Bell[eCTB
(x/10poBOI0PO/Ia,
XJIOpHU/ia HaTpus),
CTIoCco0OBI UX
rosiyye-

HUSs1, TIPUMEHEeHNe
Y 3HaueHue B
TIPUPO/Ie U >KU3HU

rajioreHU/I-MOHBL. | YejioBeKa.
HetictBue xjiopa U | - Onipesieniath
XJIOPOBOZIOPO/iA Ha | Faj/IOreHU/I-MOHBI B
OpraHusMm pacTBope.
yeJioBeKa. - ITnanvpoBats U
Baxkuenme OCYLLIeCTBJIATh Ha
XJIOPUZIBI U UX TpaKTHUKe
HaxOXX/leHue B XUMHYeCKue
Tpupoze. 5KCIePUMEHTHI,
JleMoHCTpaLuu TPOBO/UTH
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Bupgeomatepuaribi:
rajioreHbl U UX
COoeIUHEHHS.
O6pa3sipl
XJIOPU/IOB.
JIabopaTopHbIe U
NMpaKTHYeCKue
padoThI
JlabopamopHbiti
onbim:
Pacrio3HaBanue
XJIOpU/-NOHOB.
Ilpakmuueckas
paboma:

Ne 2. ITonyuenue
COJISTHOM KHMCJIOTBRI,
nu3yueHue eé
CBOJCTB.
Bbruucnenus

— M0 ypaBHEHUSIM
XUMHUUeCKUX peak-
LUK, eC/I OJJUH U3
peareHTOB /laH B
U30LITKE;

— 00BEMOB ra3oB
0 YpaBHEHUIO
peakiiuy Ha
OCHOBe 3aKOHa
00BEMHBIX
OTHOIIIEHHH Ta30B

Ha0/Ir01eHUs,
Jienarb

BBIBO/IbI TIO
pe3y/bTaTam
9KCIepH MeHTa.
CnenmoBatb
TipaBU/IaM
6e3oracHoii pabo-
ThI B JJaOopaTopuu
rpu
WCII0J/Ib30BaHUU
XUMHYEeCKOU
TOCY/IbI U
o0opy/10BaHUsI.

- BeicTpauBath
pa3BEpHYTLIE
TIMCbMeH-

HbIe U YCTHBIE
OTBETHI C OTIOPOM
Ha

vH(OpMaIuio U3
yueOHHKA U
CrpaBoOu-

HBIX MaTepuasoB,
IPaMOTHO
WCII0/Tb30-

BaTb U3yUeHHbIMI
TTOHSITUMHBIN
arrapar

Kypca XUMHH.

- Vcnonb3o0BaThb
TIPU BBIMIOJTHEHUU
yueOHBIX 3a/laHUM
Y B TipoLiecce
WCCIeIoBaTebCKO
1 1esiTe/IbHOCTH
Hay4HO-
TOMNYJ/ISIPHYIO
nuTepaTypy
XUMUYECKOT0
cojlep>KaHus,
CTIpaBOY-

Hble MaTepuaJIbl,

pecypchl
HHTepHeTa




Tema 4. O61jast
XapakTepu-
CTHKa
XUMHUECKUX
3/1eMeH-

TOB VIA-rpynsl.

Cepa u eé
coefuHeHus (5 )

Oo1as
XapaKTepUCTHUKa
3/1eMEHTOB
VIA-rpymmsl.
OcobeHHOCTH
CTPOEeHUs
aTOMOB 3THX
3/1EMEHTOB,
XapaKTepHbIe
JJ1s1 HUX CTereHu
OKHCJIeHUS.
Crtpoenue

U (uzudeckue
CBOMCTBA MPOCTBIX
Bell[eCTB —

KHNC/10pOoJa U CEPHI.

AJJIOTpPOIHBIE
MoAubUKaLu
KHUCJIOPO-

Jla ¥ Cephbl.
XuMuueckue
CBOKMCTBA CePBl.
CepoBogopog,
CTpO€HHe,
dbusrueckue

Y XUMUYecKue
cBoucTBa. OKCUBI
Cephl

KakK
rpe/iCTaBUTE/U
KHUCJIOTHBIX OKCH-
noB. CepHas
KUCJIOTA,
dbusrueckue

Y XUMUYecKue
cBoiicTBa (0b1re
KakK
rpe/iCTaBUTeJIS
KJlacca KUCJIOT U
CrierLy-
(buueckue),
TIpUMeHeHHue.
XuMurueckue
peak1uH,
JieXxallye B 0c-

-O6BSCHSTD
obrue
3aKOHOMEPHOCTH
B U3MeHeHUHU
CBOWCTB
3/IeMEHTOB
VIA-rpymrsl ¥ Uux
coeIMHeHUH

C YYéTOM
CTPOEHUS UX
aTOMOB.
XapakTepu3oBaTh
dbusnueckue

Y XUMUUeCKue
CBOMCTBA
TIPOCTOTO
Bell[eCTBa Cephl U
eé coeTMHEHUM
(cepoBO/10pO/Ia,
OKCH/IOB Cephl,
cepHOU

KUCJIOTHI,
cynbdhaToB),
CII0COOBI UX
TOJTyYeHus,
ripuMeHeHue 1
3HaueHue

B TIPUPO/ie U
JKU3HU UesioBeKa.
- Onpenenstb
Ha/iMuue cynbdar-
VIOHOB

B pacTBOpe.

- OOBSICHATD
CYILIHOCTb
9KO0JIOTMUeCKUX
ripobiem,
CBSI3aHHBIX C
riepepabOTKO

COeIMHEHUM CepBhl.

- ITnanvpoBats U
OCYLL|eCTB/IATh Ha
TIpaKTHKe
XUMHUYeCcKue
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HOBE
MPOMBIIIJIEHHOTO
crioco6a mosyue-
HUSI CepHOU
KUCJ/IOTHI.
Anmnapartsl U
rpoTeKaroIye B
HUX TIpoLiecchl (Ha
npu-

Mepe
TPOU3BOZCTBA
CepPHOU KHCJIOTHI).
Conu cepHOU
KUCJIOTHI,
KauyeCTBeHHast
peakius Ha
cynb(aT-HUoH.
HaxoxxgeHue cepsl
1 eé coeilMHeHUN
B MIPUPO/E.
Xumunueckoe
3arpsisHeHue
OKpY’Karolen
cpejibl
COeIUHEHUSIMU
cepsbl (KUC/IOTHBIE
AM0Xau,
3arpsi3HeHue
BO3/yXa U
BO/IOEMOB),
CTIOCOOBI ero
rpel0TBpalLeHus!.
JleMoHCTpaLuu
Konnekuuu
(BUIeOMaTepHalIbl)
: cepa

U eé coeJUHeHUS.
Ob6yriMBaHue
caxapa Iop,
JleiCTBUEM
KOHLIEeHTPUPOBAaHH
OU CepHOU
KUCJ/IOTHI.
JIabopaTopHbIe U
NMpaKTHUYecKue

9KCIIePUMEHTHI,
TIPOBO/IUTh
Hab/r01eHus,
Jienathb

BBIBO/IbI TIO
pe3y/bTaTam
9KCIIepUMEHTa.

- CnepmoBatb
TIpaBU/iaM
Ge3omacHoi
paboThI B
nabopaTopuu TIpH
WCTI0/Tb30-

BaHUU
XAMMWYECKOU
TOCY/TbI U
obopyo-

BaHUSI.

- ITpousBoauTh
BBIUKC/IEHUS T10
XUMUUe-

CKHM ypaBHEHUSIM.
- Wcrnionb30Bath
TIPU BBITIOJTHEHUH
yueOHBIX 3alaHUI
TeKCThl yueOHUKa,
CTIPABOYHbIE
MaTepuabl
(ITepuouue-
CKYIO CUCTEMY
XUMHUYECKHX
3/1eMEHTOB

. n.
Mengeneesa,
TaOMUITy
pacTBOpH-

MOCTH KHUCJIOT,
OCHOBaHHUU U
coJient

B BOJE,
3/IEKTPOXUMHYECK
Wu psij,
HarpspKeHU
MEeTaJ/I/IOB).

- Vcrniosib30Bath




padoTHI

IIPpH BBITIO/THEHWHA

JlabopamopHble yueb-
ONnbIMbl: HBIX 3a/laHUN U B
OO6HapyxeHHe riporiecce
Cy/ib(aT-UOHOB. ucciejoBa-
B3aumopelicTBre | TeIbCKOM
pa3baBieHHOM JesITeTbHOCTU
CepHOU Hay4HO-TIOITy-
KUCJIOTBI C JISIPHYIO
LIMHKOM. UTepaTypy
BbruucneHus XUMUYECKOTo
— I10 YpaBHEHUsIM | COJlep>KaHus,
XUMUYECKUX CTIPaBOYHbIE
peakiui; MaTrepHuaJbl,
— MAaCCOBOM JI0JiU | pecypcChl
BbIXO/la TIPOAYyKTa | VIHTepHeTa
peakiuu
Tema 5. O6r1jast Ob1jas - OOBSICHATD
XapaKTepu- XapaKTepPUCTHKA o01ue https://infourok.
CTUKa 3/1eMEHTOB 3aKoHOMepHOCTH B | [U
XUMHUYCCKUX VA-rpynmnesl. M3MeHeHUU
y/IeMeH- OcobeHHOCTH CBOWCTB
TOB VA-Tpynmbl. | CTPOEHUsI 3JIeMEHTOB
A3or, aTOMOB 3THX V A-rpyniisl v Ux
docdop u ux 3/71eEMEeHTOB, coeIMHEHUM C
Coe/IMHeHUsI XapakTepHbie yUETOM
(7 9) [UISI HUX CTereHn | CTPOeHUs UX
OKHC/IeHUS. aTOMOB.
A3or, -
pacrnipocTpaHeHHe | XapaKTepu3oBaTh
B MpUpo/ie, dbusnueckue u
(uznueckue u XUMUYeCcKre
XUMUYecKre CBOMCTBA MPOCTHIX
CBOMCTBa. Bell|eCTB a30Ta U
Kpyroroport a3ora | hocopa u ux
B MIpUpO/IE. coequ-

AMMUakK, ero
(pr3nueckue u
XHUMUUe-

CKHe CBOMCTBaA,
roTyueHue u
rpuMeHe-

Hue. Comm
aMMOHHUSI, X
dbusryeckue

HEeHUM (aMMUaKa,
coJiell aMMOHUS,
a30THOM KUC/IOTHI,
HUTPATOB, OKCH/Ia
docdopa(V) u
dhocdhopHoi
KUCJIOTHI,

docdaros),

CIIOCOOBbI UX




Y XUMUYecKue
CBOMCTBA,
TIpUMeHeHHue.
KauecTBeHHast
peaxiivsi Ha UOHbI
aMMOHMSI.
A30THas KUCI0Ta,
eé dusrueckue

Y XUMUYecKue
cBoiicTBa (0b1re
KakK
ripe/iCTaBUTEJISI
KJlacca KUCJIOT U
crieLipruyeckue).
Wcmonb30BaHue
HUTPATOB U COJIen
aMMOHHUSI B
KauecTBe
MUHepaTbHbIX
yI00OpeHU.
XumMunueckoe
3arpsisHeHue
OKpY’Kato-

1[el cpe/ibl
CcoeIMHeHUsIMU
asora
(KHACJIOTHBIE
A0XH,
3arpsisHeHue
BO3/y-

Xa, TIOYBBI U
BO/IOEMOB).
docdop,
aJlyIOTPOITHBIE
MoAubUKaLu
ocdopa,
(buzuueckue u
XUMUYecKre
CBOMCTBa.

Okcup
docdopa(V) un
dbochopHas
KHCJIOTa,
dbusrueckue 1
XUMUYeCKre

TI0JTyYeHwus,
TIpUMeHeHre 1
3HaueHue B
Tipupojie

Y JKU3HU
ye/I0BeKa.

- OnpefiesniAtTh
VOHbI aMMOHUS U
doc-

daT-1oHbI B
pacTBope.

- OOBSICHATD
CYII[HOCTb
9K0JIOTHYECKUX
ripobsiem,
CBSI3aHHBIX C
HaXOXK/IeHUEM
COoeJUHEHHH a30Ta
u ocdopa B
OKpYy>Karolen
cpefe.
[1nanvpoBaTh U
OCYIIIeCTB/ISTh Ha
TIPAKTHKe
XUMUUECKHe
9KCTIePUMEHTHI,
TIPOBOJIUTD
HaO/moIeHus,
Jienarthb

BBIBO/IBI TT0
pe3yJibTaTam
9KCIIepu-

MeHTa.

- CnenmoBatb
TIpaBU/IaM
Ge3omacHoi
paboThI B
naboparopuu nipu
WCTIOJTh30-

BaHUH
XAMMHYECKOU
TIOCYZIbI ¥
obopyzo-

BaHUsI.

- [Ipor3BOAUTH




CBOMCTBA,
MOTyueHue.
KauecTBeHHas
peakius Ha
(ocdar-uoHBbL.
Wcmonb3oBaHue
docdatos B
KauecTBe
MUHepaIbHbIX
yAobpeHwmil.
3arpsisHeHUe
TIPUPOJHBIX
BOJIOEMOB
dbocdaTamu.
JeMoHcTpanuu
Komnexkuuu:
(docdop u ux
COeINHEeHUS].
B3aumopeticTBre
KOHLIEHTPUPOBaHH
oM

a30THOM KMC/IOTBI
C MeJbH0.
JIabopaTopHbIe U
NMpaKTU4ecKue
padoTHI
JlabopamopHble
ONnbIMbl:

1.
B3aumopeticTBue
coJieli aMMOHHUS

C LIEJI0YBIO.

2. O3HaKOMJIeHHEe
¢ obpasiamu
a30THBIX

1 bochopHbIX
yA0OpeHwmii.
Ilpakmuueckas
paboma:

Ne 3. ITonyuenue
aMMHakKa,
r3yueHue

€ro CBOMCTB.
Bbruucnenusn

— I10 YpaBHEHUSIM

BBIUMCJIEHUS 110
XUMuye-

CKUM yPaBHEHUSIM.
- cnonb3o0Bathb
TIPU BBITIOJTHEHUHN
yueOHBIX 3a/laHUM
TeKCThl yueOHUKa,
CIIpaBOYHbIE
Marepuasbl
(mepuoauye-
CKYIO CUCTEMY
XUMUYECKUX
3/IeMEHTOB

a. .
MeHpe/neeBa,
Tabuily
pacTBOpH-

MOCTH KHUCJIOT,
OCHOBaHUU U
COJIel B

BOJIE,
3JIEKTPOXUMUYECK
WU psif
HanpspKeHUM
MeTasljIoB).

- Hcrnionb30Bath
TIPU BBITIOJTHEHUHN
yueOHBIX 3alaHUI
Y B poljecce
VICCTIeI0BaTe/TbCKO
1 [1esiTe/IbHOCTH
Hay4HO-
TONYJ/ISIPHYIO
UTepaTypy
XUMUYECKOTo
coJlep>KaHusl,
CTipaBOY-

Hble MaTepuaJbl,

pecypcsl
WHTepHeTa




XMMMWYECKUX peak-
17151

Tema 6. O61jast
XapaKTepuC-

THKa XUMHUUYECKUX
371eMeH-

TOB [VA-rpynribl.
Yrnepog u
KPEMHUM U UX
COoeIUHEeHUs

(8 9)

Yrnepog,
a/VIOTPOTHbIE
MoAU(UKa-

1nu,
pacnpocTpaHeHue
B MIPUPOJE,
dbusrueckue 1
XUMUYecKre
CBOWUCTBA.
Apcopbrys.
Kpyrosopot
yrjiepoza

B MpUpPOJE.
Okcuppl yrieposa,
UX (pU3NUeCcKue
1 XMMHUecKue
CBOICTBA, UX
JIeVICTBHE

Ha >KUBbIE
OpraHu3MBbl,
rojiyyeHue

Y TIpUMEeHeHue.
OKOJIOThUEeCKHe
ripobie-

MBI, CBSI3aHHbIE C
OKCH/JIOM yTJIepo-
na(IV); runoresa
r7100a/IbHOTO
roTernvie-

HUS K/IMMarTa;
TTapHUKOBBIN

3¢ dekT.
YroJibHas KUCI0Ta
U e€ COJIH, UX
(buzuueckue u
XUMHUeCKre
CBOMCTBA,
MoTyueHue u
TpYMeHeHue.
KauecTBen-

Hasi peakLs Ha
KapOOHAT-UOHBI.
W cmonb3oBaHue

-O6BSACHSTD
obrme
3aKOHOMEPHOCTH
B U3MEHEeHUH
CBOVCTB
3JIeMEHTOB
[VA-rpymrsl ¥ ux
CcoeIMHEeHUH C
yué-

TOM CTPOEHMS UX
aTOMOB.
XapakTepu30oBaThb
(dur3nueckue

Y XUMHUUeCKHe
CBOMCTBa
TPOCTBIX
Bell[eCTB yrjepoja
Y KDEMHHUS U UX
coeIMHeHUH
(okcuoB
yrjepoja,

YT OJIbHOU
KUCJIOTHI,
KapOOHaTOB,
OKCH/Ia KpDeMHHUS,
KpPEeMHUEeBOU
KHUCJIO-

ThI, CWIUKaTOB),
CrocobbI UxX
nosiyye-

HUs1, IPUMeHeHne
Y 3HaueHue B
TIPUPO/Ie U )KU3HU
yesioBeKa.

- Onpesenarb
KapboHat- u
CUTUKAT-

VIOHBI B PaCTBOpe.
- OOBSICHATD
CYLLIHOCTb
9KOJIOTMYeCKUX
ripo0iem,
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KapOOHATOB B
ObITY,
MeULIIHeE,
TIPOMBIIITIEHHOCTH
, CeJlb-

CKOM XO03SIMCTBe.
[TepBoHayabHbIE
TIOHSTHS 00
OpraHu-

YyeCKMUX BelljecTBax
KaK 0
coeIMHeHHUSIX
yrjiepoza:
0COOEHHOCTH
CoCTaBa u
CTPOEHHUSI.
[TonsTHE O
buronoruyecku
BA)KHBIX
BellleCTBax:
)Krpax, Oenkax,
yTJieBO/Iax.
MarepuanbHOe
e/IUHCTBO
OpraHUuYecKux 1
HeopraHUYecKux
COeIMHEeHUH.
Kpemnui, ero
(pr3nueckue u
XHUMUUe-

CKHe CBOMCTBaA,
roslyueHve u
rpuMeHe-

HUe B
3/IeKTPOHUKE.
CoenrHeHUs
KpEeMHUS B
Tipupoze.
OO1ue
ripeicTaBieHust 00
oKCHjIe
kpemHuUsA(IV) u
KpeMHHEeBOU
KMUCJIOTe.
Cunukartsl, UX

CBSI3aHHBIX C
HaxoXK/JjeHrueM
yTJIEKUCJIOTO Ta3a
B OKpY>KaroIreu
cpeze.
WnmrocTpupoBath
B3aUMOCBSI3b
HeopraHu4yeCcKrux
coeIMHeHUH
yriaepoja

Y OpraHu4ecKux
Bell[eCTB.

- [lnanuposath 1
OCYIIIeCTB/ISTh Ha
TIpaKTHKe
XUMUYeCcKHe
9KCIIePUMEHTAHI,
TIPOBO/IUTh
Habr01eHuMs,
Jienartb

BBIBO/IbI TI0
pe3yJ/ibTaTam
9KCIepUMeHTa.

- CnenmoBathb
TipaBU/IamMm
Ge3omacHoi
paboThI B
nabopatopuu npu
WICTI0/Tb30-

BaHUU
XUMHUYECKOU
MOCY/IbI U
obopyzo-

BaHUS.

- Ucriosib30BaTh
TIPU BBITIOJTHEHUH
yueOHBIX 3a/laHU
TEKCThI yueOHMKa,
CTIPABOYHbIE
Marepuasbl
(TTepuoauue-
CKYIO CUCTEMY
XUMUYECKUX
3JIEMEHTOB




WCI0/Ib30BaHue B
ObITY,

MeJuL1He,
TIPOMBIIITIEHHOCTH
. Bax-

HeMIIme
CTpouTebHbIE
MaTepHaJlbl:
KepaMUKa, CTeKJIO,
1leMeHT, 0eToH,
)Kee300eToH.
[TpoGnembl
6e3omacHOro
WCTI0/Ib30BaHUs
CTPOUTEeNbHBIX
Mare-

puasioB B
TOBCe/IHEBHOM
JKU3HU.
JleMoHCTpanuu
Mopenu
KPUCTa/UTMUeCKUX
peréToK

anmMasa, rpadura,
MOJIEKY/JIbI
dynnepe-

Ha.

Apncopouys
PacTBOPEHHBIX
Bell[eCTB
aKTUBUPOBAHHBIM
YIJIEM.
[IpotuBoras.
Bupeomarepuaisr:
CUJIMKaTHasi Tpo-
MBILILJIEHHOCT.
Mogenu MoJiekyJ1
OpraHu4ecKux Be-
111eCTB.
JIaGopaTopHbIe 1
NMpaKTHUYeCKue
padoThI
JlabopamopHblli
onbim:
KauecTBeHHas

1. 1.

MeHpe/neeBa,
Tabuily
pacTBOpU-

MOCTH KHUCJIOT,
OCHOBaHUU U
coJiei B

BOJIE,
3JIEKTPOXUMUYECK
WU psf
HanpspKeHUM
MeTasl/ioB).

- cnonb3o0Bath
TIPU BBITIOJTHEHUH
yueOHBIX 3a/laHUI
Y B poljecce
HCCJIe[J0BaTe/IbCKO
1 J1esiTe/IbHOCTH
Hayy4HO-
MONYJ/ISIPHYIO
UTepaTypy
XUMUYECKOTro
coJlep>KaHus,
CTpaBOu-

Hble MaTepuaJbl,

pecypcsl
WHTepHeTa




peakius Ha
KapOOHAT-HMOH.
IIpakmuuecKkue
pabombil:

Ne 4. [Tonyuenue
YTJIEKMC/IOTO Tas3a.
KauecTBeHHast
peakius Ha
KapOOHaT-MOH.

Ne 5. Perienue
9KCriepUMeHTaTbH
BIX

3a/1au 1o TemMe
«HemeTtasibi».
Bbruucnenusn

— M0 ypaBHEHUSIM
XUMUUECKUX peak-
LU, eC/Id OJJUH U3
peareHTOB /laH B
BU/JIE

BO/JTHOTO pacTBopa
C U3BECTHOM
MaCCOBOH

JoJien

Pa3zpen 3. Metanibl 1 ux coeguHenus (20 u)

8

Tema 7. O61ue
CBOMCTBA
MeTajl/IOB

(4 4)

OOmas
XapakKTepuCTUKa
XUMHUECKUX
3/1eMEeHTOB —
MeTaJslVIOB Ha
OCHOBaHWHU

VX TI0JIOJKEeHUS B
[Teproagnueckou
CUcCTeMe
XUMHUECKUX
3/1eMeHTOB

. . MenpieneeBa
Y CTPOeHUs
aTOMOB.
CrtpoeHue
MeTaJlyioB.
Mertaniueckas
CBS3b U
MeTaJ/l/InyecKas

-PackpriBath
CMBIC/T U3y4YaeMbIX
TIOHSITUN U
TIPUMEHSITh 3TH
TIOHSATUS

TIpU ONIMCAHUHU
CBOWCTB Bell|eCTB
Y X
TIpeBpalleHUN.

- OOBSICHATD
obrme
3aKOHOMEPHOCTH B
V3MEeHeHUH
CBOMCTB
3/71eMeHTOB-MeTaJl-
JIOB U UX
coeJilMHeHUH C
YU4ETOM CTpOe-
HUS UX aTOMOB.
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KpHUCTa/uinye-
CKas peréTka.
OJIeKTPOXUMHUYECK
1511

PSi/;, HaNpsDKeHU!
MeTaJlJIoB.
dusnye-

CKUe U
XUMUYeCcKre
CBOKMCTBA
MeTaJljioB.
OO11e criocoObI
TM0JIyYeHusI
MeTaJlIoB.
[Tonsatue o
KOppO3UH
MeTasioB U
OCHOBHBIE
CTIOCOOBI 3aIIUTHI
OT KOppO-

3uu. CrjiaBbl
(cTanb, UyryH,
JItOpatoMu-

HU, OpOH3a), UX
ripuMeHeHue B
ObITY U
TIPOMBIIITIEHHOCTH

JeMoHCcTpanuu
O3HakoMm/ieHHe C
obpasiiamMu
MeTaJlJIoB U
CILIaBOB, UX
busruecKuMu
CBOMCTBaMH.
Mogenu
KPUCTaJ/I/TAYeCKHUX
peLIéToK
MeTaJljiOoB.
Bugeomarepuarsl:
KOppo3usi
MeTaJlyioB.
JIabopaTopHbIe U
NMpaKTH4ecKue
padoTHI

XapakTepu3oBaTh
CTpoeHue
MeTaslioB,

obrme
(du3nueckue u
XUMHUYeCKHe
CBOMCTBA
MeTaslioB.
XapakTepru30oBaTh
o0r111re criocoObl
MOy YeHUst
MeTasljioB.
-CnenoBatb
TipaBU/IamM
6e3omacHoi
paboThI B
nabopaTtopuu npu
WICTI0/Tb30-

BaHUU
XUMHYEeCKOU
MOCY/IbI U
obopyzo-

BaHUSI.

- IIpou3BoAUTH
BBIUMCJIEHUS 110
XUMUye-

CKUM yPaBHEHUSIM.
- Vcnonb30Bathb
TIPU BBITIOJTHEHUH
yueOHBIX 3a/laHUM
TeKCThI yueOHMKa,
CIIPaBOYHbIE
Marepuasbl
(ITepuoguue-
CKYIO CUCTEMY
XUMUYECKUX
3/IeMEHTOB

ao. n.
MeHpeneesa,
TabIuLy
pacTBOpH-

MOCTH KHCJIOT,
OCHOBaHUU U
COJIEU B




JlabopamopHble BOJIE,

Onblmbl: 3JIEKTPOXUMHUYECK
Os3HakoMm/ieHHEe C | U PSf
obpa3uamu HarpsDKeHU |
CI/IaBOB MeTaJsljIoB).
MeTaJl/IoB. - Ucrionb3oBathb
3aBUCUMOCTb TIPU BBITNIOJTHEHUU
CKOpOCTH peakLuu | yueOHbIX 3a[jaHUi
MeTasuia C Y B IIpoLiecce
KUCJIOTOU OT VICC/Ie/l0BaTe/IbCKO
TIPUPOJBI Y [lesTesIbHOCTH
MeTasuia. Hay4HO-
Bbruucnenusn TIOITYJ/IIPHYO

— M0 ypaBHEHUSIM | JIMTePaTypy
XUMUUECKUX peak- | XUMUUeCKOTO
LU, eC/IA O[IVH U3 | COZlep>KaHuS,

peareHTOB CIpaBOoyY-

COZIePKUT Hble MaTepuaJlbl,

rpUMecHu pecypchl
HHTepHeTa

Tema 8.
Baxkuetimimie
MeTars-

JIbI U UX
coeIMHEeHUS

(16 v)

[[Tesounbie meTasbl. [TonoxeHve B
[Teproanyeckoy cruCcTeMe XUMUYECKUX
sneMmeHTOB [I. 1. MeHpieneeBa,
CTpOeHue

aromoB. HaxoxxzeHue B ripupoje
du3nuecKre U XMMUUeCcKre CBOKWCTBa
(Ha mpumepe HaTpus U Kanusi). OKCH/IbI
Y TUJPOKCUbI HAaTpUs U Kanus. [Iprume-
HeHMe 1[e/I0YHBbIX MeTa/I/IOB U UX
coeIMHeHUH.

[ITe10uHO3€Me/IbHbIE MeTal/Ibl MarHuu
Y KaJbLIuM, CTPOeHue aToMOB. ITonoxxe-
Hue B [leppoanyeckou cucreme
XUMHuye-

ckux 3yiemeHToB [I. 1. MeH/esneeBa.
Haxoxpnenue B mpupoge. dusnueckue
u

XMMHUeCKHe CBOMCTBa. BakHeune
coeIMHeHUs KaabLys (OKCU, THIPOK-
cuj, conn). ’KECTKOCTb BOZBI U
CTIOCOOBI

eé yCTpaHeHUs.

Amromunun. [Tonoxxenue B [lepuoauye-
CKOU CHCTeMe XUMUYECKUX 3JIEMEHTOB
[. . MeHnjieneeBa, CTpoOeHHe aTOMa.

https://infourok.
ru




Haxoxpnenue B ipupoge. dusnueckue
u

XUMHUeCKue CBOMCTBa. AM(oTepHbIe
CBOMCTBA OKCH/Ia U TUAPOKCHU/A.
Kene3o. [Tonoxenue B Ilepuoguueckont
CHUCTeMe XMMUYECKUX 3JIEMEHTOB

. . MenzeneeBa, CTpoeHUe aTOMa.
Haxoxzaenue B nipupoge. dusnueckue
Y XMMHUeckue cBorMcTBa. OKCUBI,
TUAPOKCUIBI U cosr xKemne3a(Il)

v xene3a(Ill).

JeMoHCcTpanuu

B3aumMogelicTBre HaTpus C BOJIOM.
OkpaiuvBaHue 1jlaMeHu UOHaMU
HaTpus

Y Kajusl.

OkpaluvBaHue rjiaMmeHu UOHaMU
KaJlbLIYs.

B3auMo/ielicTBue OKCH/la Kablys C
BOJIOM.

Buzneomarepuasnsl: ropeHue kesnesa B
KHUCJIOPOZe U XJIope.

JIabopaTopHbIe U MPAKTHYECKHE
padoTHI

JlabopamopHble onbimbil:
O3HakKoMmJIeHHe ¢ oOpa3ramMu
aTFOMUHUSA

Y ero CIUIaBOB.

AmM@oTepHbIe CBOKCTBA TMPOKCHIA
aTFOMUHUSL.

KauecTBeHHbIe peaKi|MM Ha UOHBI
Kesiesa.

IMpakmuueckue pabomnbi:

Ne 6. JKECTKOCTB BO/IbI U METO/IbI €6
yCTPaHEeHUSs.

Ne 7. PertieHue 3KCriepyMeHTaIbHbIX
3a/1ay 1o teMe «MeTaslibl».
Bbruucnenusn

— M0 ypaBHEHUSIM XMMUUECKUX peak-
LU, eC/IA OZJUH U3 peareHTOB JlaH B
130bITKE UM COJIeP>KUT TIPUMeCH;

— MacCOBOM J10JIA BbIXOZIAa TPO/JIyKTa
peakLumu

-O0OBbsICHATH 00IIMe 3aKOHOMEPHOCTH B
M3MEeHEeHUU CBOMCTB 3JIeMeHTOB-MeTall-




JIOB B TpyMrax U UX COeJUHeHU! ¢
y46TOM CTPOEHHUSI UX aTOMOB.
-XapakTepu3oBaTh (hr3uUecKue u Xu-
MUYeCcKre CBOMCTBA MPOCTHIX BEIeCTB
MeTaJ/IJIOB U UX COelMHeHUM (OKCH/O0B,
TM/IDOKCH/IOB, CoJielt), Criocobbl UxX
To/TyueHusi, IpUMeHeHHe U 3HaueHHe

B MPUPO/ie U )KU3HU Ye/IOBeKa.

- Pacnio3HaBath C NOMOLLbI0 KaUeCTBEeH-
HBIX peakLUii MOHbI MeTa/I/IOB (MarHus,
aJIlOMUHUS, LIMHKaA, JKese3a, MeJu).

- [InaHupoBaTh M OCYIIECTB/STL Ha
NpaKTHUKe XUMUUeCKUe IKCTIePUMEHTHI,
TIPOBO/IUTEH HAO/MIOZeHMS, /1e/1aTh
BBIBO/IbI T10 pe3yJ/ibTaTaM
9KCIIepUMeHTa.

- CniegoBath IpaBuIaM 0e30macHOMH
pabo-

ThI B JTaOOpaTOpUM MPH MCII0/Ib30BaHUH
XUMHUUeCKOM MoCy/ibl U 060pyZI0BaHUSI.
- [Ipon3BoUTH BEIYMCIIEHHUS 110
XUMunye-

CKUM ypaBHEHHUSIM.

- BricTparBath pa3BépHYyThIe MUCbMEH-
HbIe U YCTHBIe OTBETHI C OMOPOI Ha
vHbOopMaI[1io 13 yueOHMKA U CTIPaBOU-
HBIX MaTepHuasioB, FPAMOTHO UCIOJIb30-
BaTb W3yUYEHHbIN OHATUWHBIN arapar
Kypca XUMUU.

Vcrosib30BaTh TIPU BBITIOTHEHUU
yueOHBIX 3a/laHUM U B MpoIiecce
WCC/IeI0BaTe/IbCKOW JesiTeTbHOCTH
Hay4HO-TIONYJ/ISIPHYIO JIUTepaTypy
XUMUYECKOT0 Co/lep>KaHusl, ClIpaBoy-
Hble MaTepuaJsbl, pecypchl VIHTepHeTa

Pa3pnen 4. XyuMus U OKp

>Karolas cpezia (3 9

)

1 | Tema 9.

0 | BemjectBa u
Marepu-

asbl B )KU3HU
ye0BeKa

(3 )

HoBbie maTepuaribl
Y TeXHOJIOTUU.
BeliectBa u
Marepuasbl B
TOBCeJHEeBHOM
>KU3HHU YejIoBeKa.
XUMHS U
3/10pOBbE.
Bbe3omnacHoe

-XapakTepus3oBaThb
POJIb XMMHH B pas-
JIMYHBIX Cepax
JleATe/IbHOCTU
11001 (S78

OCHOBHBbIE
BellleCTBa U
MarepHra’bl,
TIPUMEHSIEMbIE B

https://infourok.
ru




VICII0/Ib30BaHKe
BeI|eCTB

Y XUMUUYECKHX
peakiuii B ObITY.
[IpupojHblie
VCTOUYHUKHU
yT/71eBOJIOPO/IOB
(yrons,
MPUPO/HBIN ra3,
HeTh),
TIPOAYKTHI UX
repepabOTKH, UX
poJib

B OBITY U
MIPOMBILLIJIEHHOCTH

OCHOBBI
5KOJIOTMYeCKOU
rPaMOTHOCTH.
XuMHueckoe
3arpsi3HeHue
OKpY»Karo-

1[el cpe/ibl
(mpenenbHO
JlomyCTUMast
KOHI[eHTpaLus

BemectB — [1/1K).

Ponb xumuu B
peLIeHnumn
9KO0JIOTUUEeCKUX
ripobem

JKA3HU
COBPEMEHHOI0
yesioBeKa.

- OOBICHATB
yCI0BUS
6e3oracHoro
WCII0/Tb30BaHUs
BeLL[eCTB U
XUMHye-

CKMX peaklui B
OBITY.

- AHanM3MpoBaTh
Y KpUTHUYECKU
OLIeHUBATh
VH(OPMaLMIO 0
BJIUSTHUA
TPOMBIIILIEHHOCTU
, CeJIbCKOI'0 X035H-
CTBa, TPaHCIIOPTa
Y Ip. Ha
COCTOSIHHE
OKpYy>Karolen
Cpe[ibl.

- YmeTb
OKa3bIBaTh
TepPBYI0 MOMOLLb
ripu

XUMUYECKUX
0’KOrax u
OTpaBJ/IEHUSIX.
-IIpyHUMaTh
ydacTve B
obCcy>XIeHnH
rpobem
XUMHUECKOU U
9KO0JIOrrYe-

CKOU
HarpaBJ/IeHHOCTH,
BbICKA3bIBATh
COOCTBEHHYIO
TIO3ULIUIO T10
ripobneme u
ripe/ijiaraThb
BO3MOJKHbIE MYTH
eé




peleHust

YueOHo-MeTOAMUECKOE 00ecnieueHHe 00pa3oBaTe/IbHOrO MpoIecca
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUA/JIBI VI YYEHUKA
xumusi 8 kmacc, yue6Huk I'abpuensia O.C.

METOANYECKHWUE MATEPHUAJIbI V11 YUUTEJIA

MeToauuecKye IIoCOOMs /IJIsT yUUTe/Is;

JyakThueCcKre MaTepuarlbl;

[Tepuoguueckas Tabnura /1.M1.MeHgeneeBa

TemaTrueckyie TabJUIBI

INNOPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI 1 PECYPChHI CETU
MHTEPHET

info@futuredyou.ru

https://infourok.ru

info@aktalant.ru

MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IBHOI'O ITPOIIECCA

YUYEBHOE OBOPYJIOBAHUE
Pa3gaTouHbii MaTepuar;

CripaBoYHbIe MaTepUasbl

OBOPYJOBAHME VI ITPOBEJIEHV A JIABOPATOPHBIX,
ITPAKTUYECKUX PABOT,

JEMOHCTPAIIUI
MukpornperiapaTsl;
TaOMUIbI

XI/IMpeaKTI/IBLI » XUMHUUECKad I11ocy/a







		2022-09-02T14:29:51+0700
	Трушина Елена Валентиновна




