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IHHOACHUTEJIBHASA 3AIINCKA

ITporpamma 1o XMMHU Ha yPOBHE OCHOBHOI'O O0ILIEro 00pa30BaHUs COCTABIECHA HA OCHOBE
TpeOOBaHUN K pe3yslbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTEIbHOM NPOrpaMMbl OCHOBHOIO
obmero oOpaszoBanus, npenacrasieHHbIXx B @I'OC OO0, a takke Ha OCHOBE (heaepanbHON
paboueii mporpaMMbl BOCIIUTAHHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHMsl YIeOHOTO IMpeaMeTa
«XuMus» B 00pa3oBaTesIbHBIX opranu3anusx Poccuiickoit @eneparui.

[TporpamMma 1o xumMuu na€T MpeCTaBICHUE O NENSX, OOIICH CTpaTeruy 00yICeHUs,

BOCIIMTAHUS U PAa3BUTHS O0yJarOMIMUXCSA CPEICTBAMH Y4EOHOTO MpenMeTa, yCTaHABIMBACT
o0s13aTeNbHOE MPEIMETHOE COJepKaHKe, MPEAyCMaTPUBAET paclipeeleHue ero Mo Kiaccam H
CTPYKTYPUPOBAHUE 110 pa3aciaM U TECMaM IMpOorpaMmsbl 10 XUMHHU, OMPEACIIACT KOJIUUCCTBCHHBLIC
M KAYeCTBEHHBIC XaAPAKTEPUCTHKH COJCPKAHUS, PEKOMEHJYEMYIO TMOCIeI0BATEeIHbHOCTD
U3YYEHUS XUMUU C YYETOM MEKIPEJAMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH y4eOHOTO
IpOIIecca, BO3PACTHBIX 0COOEHHOCTEH 00yJalomuXCsl, ONpeensieT BOSMOXKHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUI K pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHON NMPOTpaMMBbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHus, a TAKKE TPEOOBaHU K pe3yabTaTaM 00ydeHUS XUMUN
Ha YypOBHE TIIeJeil W3ydeHUs TpeJAMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEeIbHOCTH 00Y4JaroIerocst o OCBOCHHUIO Y4€OHOTO COJIEpKaHusI.

3HaHHUE XUMHH CITYKUT OCHOBOM U1 (GOpMHUPOBAHUS MUPOBO33PEHUS 00yUaIOLIErocs, ero
MIpe/ICTaBICHUI O MaTepUaIIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMUpPYEMbIE XUMHUEN
MIPEJICTaBJICHHS O B3aMMOIIPEBPAIICHUSIX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHus TH0O0ANbHBIX MPOOJIEeM YCTOWYMBOTO pa3BUTHS UEJIOBEUECTBA — CHIPHbEBOM,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealln3alii BO3MOXKHOCTEN JJIsi caMOpPa3BUTHSI U (POPMUPOBAHUS KYJIbTYPbI

JUYHOCTH, €€ o011eil U QyHKIIMOHATBLHOM rPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMUPOBAHKE MBIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH 0Oyuaronumxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM ~ y4eOHON  JeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHUH, HEOOXOJMMBIX KaK B TIOBCEJIHEBHOM J>KU3HHM, TaK U B
npodeccuoHaNbHOM e TEIBHOCTH;

3HAKOMHUT CO CIeUU(UKONH HAaydHOTO MBIIIJICHHS, 3aKJIaJbIBa€T OCHOBBI 1IEJIOCTHOTO
B3IJIiJa Ha E€AMHCTBO IPUPOABI M  4YEJIOBEKAa, SBISAETCS OTBETCTBEHHBIM  ATAlOM
B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH 00YUaIOIINXCS;

CHOCO6CTByeT (bOpMHpOBaHI/II-O HOCHHOCTHOI'O OTHOIICHUS K €CTCCTBCHHO-HAYYHbBIM

3HAHUSM, K MPHPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIJ B DKOJOTHYECKOE OOpa3oBaHHE
00yJaronuxcs.

I[aHHLIe HaIllpaBJICHUA B 06y‘-ICHI/II/I XUMHH 00€CIIeUnBaIOTCS CHCI_[I/I(I)I/IKOI\/'I COZICPIKaHUA
y‘~IC6HOFO npeamera, KOTOpBIfI ABJLICTCA  MIEAATrOTUYCCKU  aJalITUPOBAHHBIM  OTPAKCHHUEM
0a30BOM HAayKW XUMHU Ha OHpeI[eHéHHOM JTaime e¢ pa3sBUTHA.



Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero o0Opa3oBaHUsS OPUEHTHPOBAH HA OCBOCHHE
00y4aroIMMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATUNA XUMHUHM, OCHOB HEOPraHUYECKON XUMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX IIOHATUN OPraHUYECKON XUMUU.

CtpykTypa coaepskaHusi IPOrpaMMBbl 10 XHUMHU CHOPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxoJa k e€ usyuenuro. CojeprkaHue CKIIaJAbIBa€TCsl U3 CUCTEMBbI IOHATUI O XUMUYECKOM

OJICMCHTC U BCHICCTBC U CUCTCMBI MMOHSATHU 0 XUMHYICCKOMN pCaKkuuu. O0e 3TH CUCTEMBI

CTPYKTYPHO OpraHU30BaHbl II0 NPHUHILMILY IIOCJIEIOBATEIBLHOIO Pa3BUTHUS 3HAHUM HA OCHOBE
TEOPETUYECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI Kak OCHOBBI BCETO €CTECTBO3HAHNS,
—Ilepunoanueckoro 3akona JI. 1. MenzaeneeBa kKak OCHOBHOTO 3aKOHA XUMHUHU;
—Y4C€HHA O CTPOCHUM aTOMa U XUMHUYECKOU CBA3H,

— MpeACTaBIeHUI 00 IEKTPOIUTUYECKOM TUCCOLMAllMY BEIIECTB B pacTBOpax.
Teopernueckue 3HaHUS PAaCCMATPUBAIOTCSI HA OCHOBE AIMITUPUIECKH TIOJTYYCHHBIX U

OCMBICIICHHBIX (DaKTOB, PpPa3BUBAIOTCS TIOCIEIOBATEIFHO OT OJHOTO YPOBHS K JIPyromy,
BBITIOJNIHASA (DYHKIMHM OOBSICHEHHS] U IMPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MPAKTUYECKOTO MPUMEHEHHUS U TIOJTYyYeHHs U3y4aeMbIX BEIIECTB.

OcBoeHmne MnporpaMMmbl MO XHMHH CIOCOOCTBYET (OPMHUPOBAHMUIO TPEACTABICHUS O
XUMHUYECKOM COCTABJISIONIEH HAYyYHOM KapTUHBI MHpa B JIOTUKE €€ CHUCTEMHON MpPUPOJBbI,
LIEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHUIO U METOJaM MO3HaHUA B Hayke. M3ydyenne xumuu
IIPOUCXOIUT C MPHUBJICYCHUEM 3HAHHUM U3 paHee U3YUYCHHBIX YUeOHBIX MPEAMETOB:

«Oxpyxaromuit Mup», «buomnorus. 5—7 kiacce» u «d@u3uka. 7 Kiiacey.

[Ipyu n3yyeHun XUMUU MPOUCXOTUT (GOPMUPOBAHNE 3HAHUN OCHOB XMMHYECKOW HAYKH KaK
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JEeSITebHOCTA YeJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyIbTypbl. 3aiada yueOHOro MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTeMbl XMMHYECKHX 3HAHHM — Ba)KHEHIIMX (HAaKTOB, MOHSATHH, 3aKOHOB M TEOPETHYECKUX
MOJIOKEHUM, JOCTYMHBIX O0O00OIIEHUH MHPOBO33PEHUYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHUN K HaAyYHBIM METOJaM MO3HAHUS MTPU U3YUYECHUHU BEUIECTB M XUMUYECKHX PEAKIIHii, B
dbopMHUpPOBAaHMM ¥ PA3BUTUU [O3HABATEIbHBIX YMEHUH M UX NPUMEHEHHH B Yy4eOHO-
M03HABATEIHHON U y4eOHO-UCCIIEIOBATENIbCKON AESITeTbHOCTH, OCBOCHUU MPaBUJI 0€301aCHOTO
oOpallleHus ¢ BeleCTBaMU B IOBCETHEBHOM JKU3HHU.

HpI/I HU3YYCHHUU XMMHUU Ha YPOBHC OCHOBHOTO O6H_ICFO 06p3.30BaHI/I$I BaXXHOC 3HAYCHUC
HpI/IO6peJ'II/I TaKHC IICJIH, KaK:

—(I)OpMI/IpOBaHI/IC HWHTCJUICKTYAaJIbHO pa3BI/ITOI>'I JIMYHOCTH, TOTOBOM K caMoo6pa30BaHmo,
COTPYAHHUUYCCTBY, CaMOCTOATCIIbBHOMY THPHUHATUIO peLHeHHfI, CIIOCOOHOM AaanTUupoBaTbCd K
6LICTpO MCHAIOIMUMCS YCIIOBUSAM KU3HU;

— HAIPaBJICHHOCTb 06y‘-IeHI/I}I Ha CHCTEMATU4YCCKOC HpI/IO6H_[eHI/Ie o6yqa101111/1xc;[ K
CaMOCTOSTEIbHON MO3HABATEIbLHOM ACATCIIbHOCTH, HAYYHBIM



METOJIaM TIO3HaHWsI, (POPMHUPYIONIUM MOTHBAIIMIO M PA3BUTHE CIOCOOHOCTEH K XMMUM;

—o0ecrieyeHne YCIOBHM, CIOCOOCTBYIONIMX MPHOOPETECHUIO OOYYAIOUIMMHCS OIbITa
pa3zHo00pa3HOM NEeSITEILHOCTH, IO3HAHKS U CAMOTIO3HAHHUSI, KITFOYEBBIX HABBIKOB (KITFOYEBBIX

KOMIICTCHIIMI), HWMEIOIIMX YHHBEPCAIBHOE 3HAUYEHHME [UISl  Pa3IMYHBIX  BHUJOB
JIeSITCILHOCTH;

— (hopmupoBaHue O0MICH (PYHKIIMOHATBHOW U €CTECTBEHHO-HAYYHOU T'PaMOTHOCTH, B TOM
qlclie YMEHUH OOBSCHATh M OLIEHHMBAThH SIBIICHUS OKPYXKAIOLIEro MHUpPA, UCHOJb3ys 3HAHUS U
OMBIT, TIIOJYYEHHBbIE IPU M3YYCHUH XUMHUH, M[PUMEHATh MX IMpPU pPELIEHUH IMpoOieM B
ITIOBCETHEBHOMW KU3HU U TPYJOBOU ACITEIBHOCTH;

—(dopmupoBaHre Yy 00y4aIOIIUXCSI TYMAaHUCTUUECKUX OTHOLICHUM, MOHUMAHMS LIEHHOCTH
XMUMHMUYECKUX 3HAHUH /7151 BBIPAOOTKH IKOJIOTMUECKH 11€71€c000pa3HOro MoBeJAeHUs B ObITY U

TPYIOBOM JEATEIBHOCTHM B LEIAX COXPAHEHUS CBOETO 3/I0pPOBbS M OKPYXKaroLlen
MIPUPOTHOM CpEJIbI;

— pa3BUTHE MOTHBAILIMU K 00yUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIMTAHHUIO

Ha OCHOBE YCBOEHHMsI OOIIeUeI0BEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduIs ¥ HAMPABJICHHOCTH JAJIbHEUIIIET0 00ydeHus.

OOmiee 4ncio 4acoB, OTBENEHHBIX ISl M3YYCHHUS XMMHUHU Ha YPOBHE OCHOBHOTO OOIIEro
obOpasoBanwusi, coctaBisieT 136 gacoB: B 8 kitacce — 68 yacoB (2 yaca B Heflen0), B 9 kinacce — 68
4acoB (2 yaca B HEJICITIO).

COJAEPKXAHUE OBYUEHUSI
8 KUJIACC

IlepBoHaya/IbHBbIE XUMUYECKHE MOHATHS

[Ipenmer xumun. Poiab XuMHM B JKM3HM 4YeJlOBEKAa. XHUMHS B CHUCTeME HayK. Tena u
BemecTBa. Pu3MUeCKWe CBOWCTBA BEIIECTB. ArperarHoe cocrosiHue BemiecTB. I[loHsTHE O

METOJ1aX MO3HAaHUS B XUMUHU. UHCThIE BEILIECTBA U CMECH. Crioco05b1 pasaciiCHusA cMeceH.

ATOMBI U MOJICKYJIBI. Xumuyeckrue saeMeHThl. CHMBOJIBI XMMHYECKHX DJICMCEHTOB.
HpOCTHe M CJIO0KHBIC BEIICCTBA. ATOMHO'MOHGKYHH[)HOC YUYCHHC.

XuMHu4ecKas (bOpMy.]'I&. BaneHTHOCTP aTOMOB XMMHMYECKHX DJEMCHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHOocuTenpHas aToMHas Macca. OTHOCUTEIbHAS MOJICKYJIAPpHAsA
macca. MaccoBas 10JIs1 XUMHYECKOTO JI€MEHTa B COSIMHEHUM.

KonunuectBo Bemectsa. Moise. MossipHast Macca. B3anMMOCBsI3p KOIMUYECTBA, MacChl U
quciaa CTPYKTYPHBIX €IMHUI] BeriecTBa. PacuéTsl mo ¢popmyrnaM XMMHUYECKHX COEAUHEHUH.

du3znyeckue U XUMHYECKHE SBJICHHS. XHUMHYECKas peakuuss un eé IMIPpU3HAKH. 3akoH
COXpaHCHUSA MACChl BCHICCTB. XuMHYECKHue YpaBHCHUA. KJ'IaCCI/I(I)I/IKaI_II/I}I XUMHUYCCKUX pCaKI_II/Iﬁ
(COC,Z[I/IHCHI/I}I, Ppa3JIoKCHUA, 3aMCIICHN, O6MeHa).



Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOH MOCYAOH, mpaBwiiaMu paboThl B jJabopatopuu U mpuémMamu
oOpamienus ¢ gabopaTOpHBIM 00OpPYJOBAHUEM, M3YyUYEHHE M ONMUCAHWE (U3UYECKUX CBOUCTB
00pa3Ii0B HEOPraHUYECKHX BEIIECTB, HaOM0IeHNe (U3NUECKUX (TUTaBJICHUE BOCKA, TasTHUE JIb/IA,

pacTupaHue caxapa B CTYNKe, KUTICHUE ¥ KOHICHCAIMS BOJbl) 1 XUMUUYECKHUX (TOpEHUE CBEYH,

[IPOKAJIMBAHUE MEJHOMN MPOBOJIOKH, B3aUMO/JICICTBHE MeJia ¢ KUCIOTOM) SIBJICHUM, HAOII0eHHE
M ONHCaHWE NPHU3HAKOB TPOTEKAHUS XMMHUYECKHUX peakuui (pasjoxeHue caxapa,
B3aUMO/ICHICTBUE CEPHOM KHUCIIOTHI C XJIOpUAOM Oapus, pasyoxxeHnue ruapokcuaa meau (1) npu
HarpeBaHWHU, B3aUMOJICHCTBUE >kene3a ¢ pacTBopoM conu menu (II), m3yuenme crocoGoB
paszieneHusi CMeceil: ¢ TIOMOIIbI0 MarHuTta, (PUIbTPOBaHWE, BHIMAPUBAHUE, JUCTHIUISAIINSL,
xpomatorpadus, MpOBEIEHUE OUYUCTKH MOBAapEHHOM coju, HAONIOJEHWEe U OIMCAHME
Pe3yJIbTaTOB MPOBEACHUS ONbITA, MILTIOCTPUPYIOLIEr0 3aKOH COXPAHEHHUsI MaCChl, CO3aHNE

MO/IeJ e MOJIEKYIT (II1apOCTEeP KHEBBIX).
BaxHeiimue npeacTraBuTe/ M HEOPraHUYeCKUX BelecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopom — 3JIeMEHT M MpPOCTOE BEMIECTBO.
HaxoxpaeHnue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUe CBOMCTBA (peakuuu TOpeHus).
Oxcunpl. Ilpumenenue xucnopoma. CrnocoObl TONy4YeHHUsS KHUCIOpoja B Jaboparopuud U
IpoMblIIeHHOCTH. KpyroBopoT kuciopoga B npupoje. O30H — aulOTpONHas MOJIUPHUKALMS
KHCIIOPOAA.

TennoBoit >PdexkT XUMHUUECKOW peaKIuu, TEePMOXHMHUUYECKHE YpPaBHEHHUsS, IK30- U
SHIOTEPMHUUYECKUE peakuuH. TOMIMBO: Yroiab M MeETaH. 3arps3HEHHE BO3AyXa, YCUJICHHE
MapHUKOBOTO 3 dekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bomopon — »snemeHT M mpocToe BemiecTBO. HaxokaeHue Bojopoma B MPHUPOJIE,
(hM3UYEeCKHe U XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE, CIIOCOOBI moydeHus. KucioTer u comnm.

MoutsipHblii 00bEM ra3oB. PacuéThl Mo XUMUYECKUM ypaBHEHHSIM.

®uznyeckue cBoucTBa BOJAbl. Boma kak pactBoputenb. PactBopwl. HaceliieHHBIE H
HEHACBIIIEHHbIE PAacTBOPHL. PacTBOpMMOCTH BellecTB B BoJie. MaccoBasi 70Jid BeElIECTBa B
pactBope. XuMuueckue cBoicTBa Bojbl. OcHOBaHuA. PoJjib pacTBOpOB B MPUPOJIC€ U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJI.

KJ'IaCCI/I(l)I/IKaHI/IH HCOPraHN4YCCKUX COCIUHEHMI. OKCI/II[H. KJIaCCI/I(l)I/IKaLII/IH OKCHIOB:

cojieoOpa3yrolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HecosneoOpasytomue. HomeHknarypa
oKcu0B. PU3NYECKNe U XMMUYECKHUE CBOMCTBA OKCUIOB. [losyuenne okcuios.

OcHoBanus. Kraccudukanus oOCHOBaHUHN: INENOYM M HEPACTBOPUMBIE OCHOBAHUSL
Homenkiarypa ocHoBanuii. dusznueckue M XMMHUYECKHE CBOWCTBA OCHOBaHMi. llosyduenue
OCHOBAaHUI.

Kucnotel. Knaccudukanus xucnor. Homenknarypa kucinot. @u3ndeckue U XUMUYECKHE
cBoiicTBa kuciot. Psax akruBnoctu metamuioB H. H. bekerosa. [losryuenue kucnor.



Conu. Homenknarypa coneil. @usnueckue M XuMudeckue coiictBa coiiell. Ilomydyenue
coJien.

['eneTnyeckas CBSI3b MKy KJIaCCAMH HEOPTaHUYECKUX COCIUHEHUH.
Xumuueckuit sIkcnepumenm:
KaueCTBEHHOE OIPEIEIIEHNE COJIEpyKaHUsI KUCIOPOAa B BO3/1yXe, IOJy4eHHUEe, cOOUpaHue,

pacrno3HaBaHUE U M3y4EHUE CBOMCTB KUCJIOpOJa, HAOIIOJEHHME B3aUMOJAEWUCTBUS BELIECTB C
KHUCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3laMu OKCHJOB U OIMCAaHHE MX CBOICTB, IMOJy4Ye€HUE, COOMpaHHE, pacrno3HaBaHUE U
M3y4eHue CBOWCTB BOJOpojaa (TropeHue), B3aumojieicTBue Bojopona ¢ okcumom memu (II)
(BO3MOXHO HMCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOIIOIeHHE 00pa3lloB BEHIECTB KOJUYECTBOM
1 Momb, HccnenoBaHnEe OCOOEHHOCTEH pPacTBOPEHHUS BELIECTB C PA3JIMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MAacCOBOM [0JIEW pPacTBOPEHHOIO BEIECTBA,
B3aUMO/JICHICTBUE BOJABl C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXHO HCHOJIb30BaHUE
BHJIEOMATEpPUANIOB), MCCIIEJOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPAcKM WHIMKATOPOB B PAacTBOpax KHUCIOT M HIeNoued, h3ydeHue
B3auMoeiicTBus okcunma meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C MeETaJIaMH,
peakuuii HeUTpalau3aluu, TMOJYy4eHUE HEpPaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajljia IPyruM U3 pacTBOpa COJIM, PelIeHUE SKCIIEPUMEHTANIbHBIX 3aj1au 1o TeMe «BaxHelnme
KJIaCChl HEOPTaHUUECKUX COCAMHEHUI».

Iepuonuyeckuii 3akon u Ilepuoanyeckasi cucrema xummuuyeckux 3jiemenros JI. WU.
MenaesneeBa. CTpoenne aroMoB. XUMHYeCKasl CBsA3b. OKHUCINTEIHLHO-BOCCTAHOBUTEIbLHbIE
peakuuu

HepBHe TIOIIBITKH Knaccmbmcaunn XHUMHYECKHX IJIEMEHTOB. IIoHsATHE O rpynmnax CXOJHbIX
3JICMCHTOB (meﬂqume H ICJIOYHO3EMCECIIbHBIC METAJIJIbI, I'aJIOT'CHBI, MHCPTHBIC Fa3BI).

DneMeHTbI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUIbI U THIPOKCUJIBL.

[lepuonuueckuii  3akoH. Ilepuomnueckas cucTemMa XUMHYECKUX dJeMeHTOB /I,
N. MenneneeBa. KopoTtkonepuoanas u jyuHHONepuoaHas ¢gopmbl [leproaudeckoil crucTembl
xumuyeckux sneMeHtoB J[. WM. MengeneeBa. Ilepumoasl u rpynmbl. PU3HUECKHI CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIXx sijep. M3otombl. nektpoHbl. CTpoeHHE
ANIEKTPOHHBIX 000JI0YEK aTOMOB MEpBbIX 20 XUMHUYECKUX AJIEMEHTOB [leproaudeckoii cucTembl
J. W. MenneneeBa. XapakTepUCTHKA XHUMHYECKOTO OJJIEMEHTA II0 €ro IOJIOKEHUI0 B
[Tepuonnueckon cucreme 1. 1. Menneneesa.

3aKOHOMepHOCTI/I HU3MCHCHUSA painyCa aTOMOB XUMHUUYCCKUX 3JIEMCHTOB, MCTAJINIMUCCKUX U
HEMETAJUIMYECKUX CBOMCTB 110 rpymmnam U rnepruoaam.

3nauenue Ilepnoanueckoro 3akoHa u Ileproauueckoil CUCTEMBI XUMHUYECKUX JIEMEHTOB
JUIsl pa3BUTHA HayKu U nipaktuku. J[. . MenneneeB — yd€HbIN U IpaKJaHUH.

XuMu4geckas CBA3b. KoBanenThas (HOJ’IHpHaSI nu HCHOHHpHaH) CBs3b.
3J'ICKTpOOTpI/II_[aTCJ'ILHOCTB XHMHUYECKHUX dJIeMeHTOB. MloHHAas CBS3b.



Crenenb okucieHus. OKUCIUTCILHO-BOCCTAHOBUTEIILHEIC pCaKkiuu. Hpoueccm OKHCJICHUA
u BoccTaHoByeHUs. OKUCIUTEIN U BOCCTAHOBUTECIIH.

Xumuueckuii IKcnepumenm:
n3y4deHue oOpas3ioB BELIECTB METAUIOB U HEMETAIIOB, B3aMMO/ICHCTBUE THPOKCHIA

IMHKA C pacTBOPAMHM KHUCJIOT M WIEJIOYEH, MPOBEICHHUE ONBITOB, WJUIKOCTPUPYIOLIHUX
IIPUMEPBI  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAaKUM (FOpeHHe, peakluuu pasyIoKEeHUs,
COCIMHEHUS).

Meoscnpeomemmnoie ceasu
Peanuzarust MeXIpeIMETHBIX CBS3EH MPU U3yYCHUN XUMUH B § KIIACCe OCYIIECTBIISETCS

4yepe3 HCIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATHM, TaK W TIOHSTHM,
SIBJISTFOIIUXCS] CHCTEMHBIMU JIJIS1 OTAEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO011ue ecTeCTBEHHO-HAY4HbIE TIOHSTHS: HayYyHbIH (DaKT, rUnorTesa, Teopusi, 3aKOH, aHAJIN3,
CUHTE3, KJIacCU(UKaLN, IEPHUOTUUYHOCTb, HAOII0/IEHUE, SKCTIEPUMEHT, MOIETUPOBAHUE,

U3MEPEHHE, MOJICITb, SIBJICHHE.
dusnka: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIHI, U30TOIIbI,

PaIMOaKTUBHOCTD, MOJICKYJA, dJCKTPUUYCCKUIN 3apsl, BEIIECTBO, TEJO, 00BEM, arperaTtHoe
COCTOSIHME BEIEeCTBa, a3, (HU3WYECKHUE BEIUYHMHBI, CAMHHIBI U3MEPEHUs, KOCMOC, TUIAHETHI,
383161, ComTHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapocdepa, MHHEpaIbl, TOPHBIE MOPOJBI,  IOJIE3HbIE
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC
BemecTBo 1 XMMHYeCKasi peaKIusi

HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH. HepI/IOIII/I‘leCKaH CUCTEMA XHUMHYCCKHUX  OJICMCHTOB l[
N. Menneneena. CTpOCHI/Ie aTOMOB. 3aKOHOMepHOCTI/I B H3MCHCHUHU CBOMCTB XHUMHYECKHUX
QJICMCHTOB IICPBbIX TpéX nepuoaoB, Kajlusd, KaJlbOUA H HX COGI[I/IHCHI/Iﬁ B COOTBCTCTBHUHU C
ITOJIOXKCHHUEM 3JICMCHTOB B Hepnonnqecxoﬁ CUCTCMC U CTPOCHUCM HUX aATOMOB.

CTpOGHI/Ie BEIIECTBA: BHUJBl XHMHUYECKON CBS3U. THIIBI KPpUCTAJIMYCCKUX peIlIéTOK,
3aBHCHUMOCTh CBOMCTB BeEIleCTBAa OT THUIIA KpHCTaHHH‘{eCKOﬁ peI_HéTKI/I U BHUJAa XUMHYECKOM
CBs3H.

Knaccn(pmcaum{ U HOMCHKJIaTypa HCOPraHUYCCKHUX BCIICCTB. XHUMHUYECKHE CBOMCTBaA
BCIHICCTB, OTHOCIAIIUXCS K Pa3JIMYHBIM KJIaCCaM HCOPraHUYCCKUX COCHHHCHHﬁ, TCHCTHUYCCKas
CBsI3b HCOPraHNUYCCKUX BCILCCTB.



Knaccugukanuss XUMUYECKUX PEaKUUi M0 pa3INyHbIM MPH3HAKaM ([0 YMCIy M COCTaBY
y4YacTBYIOIIMX B PEAKIUH BEIIECTB, IO TEIIOBOMY 3(QQeKTy, M0 H3MEHEHHUIO CTEleHeH
OKHUCJICHUST XUMUYECKUX DJIEMEHTOB, IO OOpATUMOCTH, MO YYACTHIO KaTalu3aropa). DK30- H
DHIOTEPMHUYECKHUE PEAKLINH, TEPMOXUMUYECKHAE YPABHEHUS.

[lonsitne o ckopocTH XUMHUYECKOW peakuuu. [loHsTHE 00 OOpaTHMMBIX W HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHsATME O TOMOreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karammse. [lonaTne o0 XuMH4YecKOM paBHOBecHM. @DakKTOpbl, BIMSIOLNIME HAa CKOPOCThb
XUMHUYECKON PEAKLIUHU U MTOJIOKEHUE XUMHUECKOTO PAaBHOBECHS.

OKHCANTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIUHU, 3JIEKTPOHHBIM OalaHCc OKUCIUTEIbHO-
BOCCTAaHOBUTEIbHON peakuuu. CoCTaBlI€HHE YPAaBHEHHH OKHCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuii ¢ UCIoIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3neKTPOIUTHUECKON AMCCOLUAIIMH. DIEKTPOIUTHI U HEDIEKTPOJIUTHI. KaTHOHBI,
aHMOHBI. MexaHU3M JAUCCOIMAIMM BEIECTB C Pa3IMYHBIMU BUJIAMU XUMUYECKOM CBSI3H.

Crenens aucconuany. CUIbHBIE U C1a0ble AIEKTPOJIUTHI.

Peakuun nonHoro oOMeHa. YciioBUs NpOTEKaHUS peakUUi MOHHOTO OOMeHa, MOJIHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHMs peakunid. CBONCTBAa KUCJIOT, OCHOBAaHWM M COJIEU B CBETE
Mpe/CcTaBiIeHU 00 3JIeKTPOJIUTUYECKON aucconuanuy. KadecTBeHHblE peakuu Ha HOHBI
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckui IKCREepuUMeHm .

O3HAKOMJICHHE C MOJEISIMH KPHCTALUTMYECKUX PEMIETOK HEOPraHMYECKUX BEIIECTB —
METaJUIOB M HEMETAIIOB (rpaduTa 1 anMasa), CI0KHBIX BEIIEeCTB (XJIOpHIa HaTpus),

HCCIICAOBAHHUEC 3aBUCUMOCTU CKOPOCTH XUMHYCCKOM pC€aKknuu OT BO3I[CI>1CTBPIH Pa3JIMIHbIX
(baKTopOB, HCCICA0BAHUE SJICKTPOIIPOBOJHOCTH paCTBOPOB BEIICCTB, IIpOoLIECCa 1MCCOIaiuu

KHCIIOT, IeJIouei U cojieil (BO3MOKHO MCIIOIb30BAaHUE BUJICO MAaTEPHAIIOB), IPOBEICHUE
OTIBITOB, WTFOCTPUPYIOIIHNX MPU3HAKY MPOTEKAaHUs peaklnid HOHHOTO oOMeHa (0OpazoBaHue
ocaJlka, BbIJIeJICHHE ra3a, 00pa30BaHKEe BOJbI), OMBITOB, UJLUTIOCTPUPYIOIIUX PUMEPHI

OKCJIHNTCIIbHO-BOCCTAHOBUTC/IbHBIX peaKI_[I/Iﬁ (ropeHHe, p€akuun pPa3IoKCHUA, CO@I[I/IHGHI/ISI),
PacCIioO3HaBaHUC HCEOPraHUYCCKUX BCIICCTB C IIOMOIIBIO Ka4YCCTBCHHBIX peaKI_II/Iﬁ Ha HOHBI,
PCUICHHUC OKCIICPUMCHTAJIbHBIX 3aj/1a4.

HemeTtanasl 1 X coeTUHEHUS

O6ma51 XapaKTCpUCTUKa TaJIOTCHOB. OcoOeHHOCTH CTPOCHUS AaTOMOB, XapaKTCPHBIC
CTCIICHU OKHCJICHHUS. CTpOCHI/IC )41 (I)I/BI/I‘ICCKI/IG CBOICTBa MMPOCTBIX BEHICCTB — TAJIOT'CHOB.
XHUMHYECKHE CBOMCTBa Ha npumMepe Xjopa (BSaI/IMO,[[eI\;ICTBI/IC C MCTaJlllaMH, HEMCTaJlJIaMHU,
H_[eJ]OanI/I). XJ'IOpOBOIIOpOI[. ConsHas KHUCJI0Ta, XHMHUYCCKUC CBOﬁCTBa, MOJIy4YCHHUC,
IIPUMCHCHUC. ﬂeﬁCTBI/IC XJIOpa U XJIOpOBOAOPOJa HA OpTraHHU3M YCJIOBCKA. Baxwueiimue XJIOpUIbL
" UX HAXOXKACHHUC B IIPUPOJC.



OOmas xapaktepuctuka 3jeMeHTOB VIA-rpymmbl. OcCoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (puU3MYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOPO/Ia U CEPhl. AJUTOTPOTHBIE MOIU(DUKAIIMK KUCIOPO/Ia ¥ Cepbl. XUMHUECKUE CBOMCTBA

cepbl. CepoBOIOpOA, CTpoeHHE, (PU3MUecKHue M XUMH4YecKue cBoicTBa. OKcuAbI Cepbl Kak
MPEJCTAaBUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHYECKHE CBOWCTBA
(oOmme Kak MpencTaBUTENs Kiacca KHUCIOT W crenupudeckue). XHUMHUYECKHE PEaKIHy,
JeKallie B OCHOBE IPOMBIIUIEHHOIO CIOCO0a IMOIy4eHUs CepHOM KucioTsl. [IpumeHeHue
cepHOl KucaoThl. Conu cepHOM KUCIOThI, KaUECTBEHHAsI peaklus Ha cynb(ar-uoH. Haxoxnenue
ceppl M €€ COEQUHEHUHl B Mpupoje. XHUMHYECKOE 3arpsa3HEHUE OKPYKAIOLIEH Cpebl
COCJIMHEHUSIMH Cepbl (KHCIOTHBIC NOXKIH, 3arpsi3HEHHE BO3IyXa M BOJOEMOB), CIOCOOBI €ro
MpeI0TBpAILEHUSI.

OO61as xapakTepucTuka 31eMeHToB VA-rpymbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,

XapaKTEepHbIE CTENEHU OKHUCIEHUs. A30T, pacHpocTpaHeHHWE B TNpupoje, Gusnueckue u
XUMHUecKue cBoiicTBa. KpyroBopoT a3ora B mpupoe. AMMHUaK, ero pU3n4eckre U XMMHUYECKHe

CBOWCTBA, MOJTyueHue U npuMeHeHne. Conm aMMOHUS, UX (U3NYECKHe U XUMUIECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHasi peaknys Ha MOHBI aMMOHUS. A30THas KUCJIOTa, €€ IOJIy4eHUE,
¢busznueckne M XUMHUYECKHE CBOMCTBa (0OU[ME Kak NpeICTaBUTENsd Kiacca KHCIOT U
cnenupuveckne). Vcnonap3oBaHWe HHUTPATOB M COJIEH aMMOHHUSI B KAadyeCTBE MHHEPAIBHBIX
yaoOpeHui. XUMHUYECKOe 3arpsi3sHEHNE OKPY)KAIOIIEH Cpebl COSAMHEHHUSIMHU a30Ta (KUCIOTHBIS
JOKJIH, 3arps3HEHUE BO3AyXa, MOYBBl M BOJ0EMOB). Docdop, auIOTporHbIE MOAUPUKAIUNA
dbocdopa, dusnyeckne u xumudeckue cpoiictBa. Oxcuna dochopa (V) u dhochopHas kuciora,
(dbu3uYecKue W XMUMHUYECKHE CBOWMCTBa, mojiyueHue. Vcmonb3oBanue ¢ochaToB B KavyecTBE
MUHEPAJTbHBIX YI00pECHHH.

OO6mrast xapaktepucTuka 35eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHUS. YTJIepo/i, aJUIOTPOITHbIE MOIM(UKALIMU, PACTIPOCTPAHEHHE B
npupoje, pusnveckre U XuMHUecKrue cBorcTBa. Axcopouusa. KpyroBopot yriepona B mpupoe.
Oxcuppl yriaepoaa, ux (pU3MYecKrue U XMMUYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHHE U MPUMEHEHHUE. DKOJIOTHUECKHE MPoOJIeMbl, CBsA3aHHbIe ¢ okcuaoMm yriepona (1V),
TUI0Te3a I00aTbHOr0 TMOTEIUICHHUs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YrompHas kuciora u eé
coiu, X (pu3MUeckue M XUMHUYECKHE CBOMCTBA, IMOJlyueHHWE W IpuMeHeHue. KadecTBenHas
peakiuss Ha  KapOoHaT-woHbl.  Mcnonmp3oBanume  kapOOHAaTOB B OBITY, MEIUIIMHE,
MIPOMBIIIIJIEHHOCTH M CEITbCKOM XO35HCTBE.

[lepBoHauanbHble TOHATHA 00 OPraHMYECKHX BEIIECTBAX KaK O COCIMHEHUSX Yriepoia
(MeTaH, 9TaH, OJTWUJICH, AalleTWUJICH, STaHOJ, TJHUIEPUH, YyKcycHas kucnoTa). [IpupoaHbie
WCTOYHUKU YTIEBOAOPOJOB (Yroiib, MPHUPOAHBIA Ta3, HePTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX poJb B OBITY M TPOMBINIUIEHHOCTH. [IOHATHE O OMONIOTHYECKH Ba)KHBIX BEIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX POJIM B KU3HU ueloBeka. MarepHalbHOE €IUHCTBO
OpPraHMYECKUX U HEOPTraHUYECKUX COECTMHEHHUN.

erMHHfI, €ro (1)I/I3I/I"ICCKI/IC 1 XUMHWYCCKHEC CBOﬁCTBa, MOJIYYCHUC U ITPUMCHCHUC.

Coenunenus kpemHuss B mpupone. OOmme mpenctaBieHus o6 okcuae kpemuus (IV) u
KpeMHUEBO# kucioTe. CHIMKATHI, UX UCIIOJIH30BaHNE B OBITY, B IPOMBINIJICHHOCTH. BakHeiime
CTPOUTENIbHBIE MaTepHalbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. IIpoGmeMbr
0€30MMacHOTO UCTOIB30BAHUS CTPOUTEIHHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.



Xumuueckuii IKcnepumenm:

n3yueHre 00pa3oB HEOPTaHNUECKUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI, TPOBEACHHE
Ka4C€CTBCHHBIX peaKI_[I/Ifl Ha XJIOpHU-UOHbI U HaGJHO,[[eHI/Ie IMPHU3HAKOB UX MMPOTCKAHUS, OIIBITHI,
oTpaxaromnme (PU3NIECKUe U XUMUICCKIE CBOKWCTBA TAJIOTEHOB M UX COSAMHCHUN (BO3MOKHO
WCII0JIb30BaHNE BUICOMATEPHAIIOB), 03HAKOMJICHHE C 00pa3liaMu XJIOPUIOB (TaJIOTCHUIOB),

O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATepHasIoB), HaOIIOJEHHE TMpollecca OOyriauBaHMS  caxapa TMOJ  JICUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKHX CBOWCTB pa30aBiIEHHON CEpHOI
KHUCJIOTBI, TIPOBEJICHNE KAaUEeCTBEHHOM pEaKIMU Ha Cylb(aT-uOH W HaONIo/leHue IMpHU3HaKa eé
MIPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMHM a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOYKHO HCITI0JIb30BAHUE BUJIEOMATEPHAIIOB), 0Opa3laMu a30THHIX U (POCPOPHBIX YA0OpeHNUH,

MoJlyueHue, coOupaHue, pacrno3HaBaHUE M HU3Y4YEHHE CBOWCTB aMMuaka, I[pOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUA U ¢ocaT-uOH M H3YYEHHE MPU3HAKOB UX
MIPOTEKAHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI ¢ MEIbI0 (BO3MOXKHO
HCII0JIb30BAHNE BHJIEOMATEPUANIOB), M3y4EHHE MOJIENed KPHUCTAUIMYECKUX PEIIETOK aiMasa,
rpaduta, GQyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MpPOTHBOrasa, MojydyeHue, cOOMpaHue, pacro3HaBaHUE
U U3y4EHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJECHHUE KAaueCTBEHHBIX peakluil Ha KapOOHAT U
CWIMKAT-HOHBl W HW3Y4YCHHE IIPU3HAKOB MX IPOTEKAHHsA, O3HAKOMIICHHE C IPOIYKIHEH
CHWJIMKaTHOM IIPOMBIIUICHHOCTH, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3aJa4 10 TeMe «Baknenmue

HEMCETAJIbI U UX COCAUHCHUS.
MeTaaabl 1 HX COCAMHECHUSA

OO0mrasi xapakTepUCTHKA XWMHYECKHX DJIEMEHTOB — METAJIOB HAa OCHOBAaHMHM WX
noJjioxkeHnusd B [lepuoanueckoit cucreme xumuueckux anementoB . . MenaeneeBa u ctpoeHus
atomoB. CTpoeHHME MeTauIoB. MeTauMueckas CBS3b M METAIMYECKas KpUCTAJUTMYECKas
peméTka. DJEKTPOXUMUYCCKUN psAJl HaNpsHKEHUH MeTauioB. DHU3UYECKHE U XUMHUYECKUE
cBoiicTBa MeTaiioB. OOmue crnocoObl moxydeHus MeTaioB. [loHATHE O KOPPO3WUU METaNIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIiaBsl (CTallb, YyT'YH, JIOPATIOMUHUM, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIILIICHHOCTH.

[lenounble MeTaIbl: MoJI0KeHUE B [leproanyeckoil cucteMe XUMHUYECKUX 3JeMEeHTOB [l.
W. MenzeneeBa, cTpoeHHE HUX aTOMOB, HaXokJeHue B mpupoie. PU3nNUecKue U XUMHUYECKUE
cBoiicTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIBI M TUIPOKCUABI HATpHsl U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COEAUHEHNUN.

[[lennoyHO3EMENBHBIE METAJUIBI MarHUid W KalbLMK: moJIokeHue B llepmoanueckon
cucreMe xuMuueckux aneMeHToB [[. M. Menneneesa, CTpoeHHME HMX aTOMOB, HAaxXOXKJICHHUE B
npupoze. dusnyeckne U XMMUYECKHE CBOMCTBA MarHusl U Kaublus. BaxkHeulume coenrHeHus
KanbIus (OKCH]I, TUIPOKCU], coyn). JKECTKOCT BOJBI M CIIOCOOBI €€ yCTpaHEeHHUS.

AIIIOMUHHI: TOJIOKCHUE B HCpHOI{H‘lCCKOﬁ CUCTEMEC XHMMHUYCCKUX JJICMCHTOB I[
n. MeHL[eneeBa, CTPOCHUC aTOM4A, HAXOXKACHHUC B HPHUPOIC. du3nyeckue U XUMHUYECKHE
CBOMCTBA aJIlOMUHUS. AM(I)OTCpHBIC CBOMCTBA OKCHUJA U THAPOKCHU A aJITOMUHUSL.



Kene3o: mnosoxenne B Ilepuoamyeckoil cucremMe XUMHYECKHX 3JeMeHTOB /I
N. MenneneeBa, cTpoeHue aTromMa, HaX0IeHHE B pupojie. Puznueckue 1 XuMUUECKHE

cBoMcTBa xene3a. Oxcubl, ruapokcubl U conu xkenesa (II) u sxenesa (III), ux cocras, cBoiicTBa
U II0JIy4EHHUE.

Xumuueckuii IKCREPpUMEHm .

O3HAaKOMJICHHE C o00paslaMi METAJUIOB M CIUIABOB, UX (U3NYECKUMHU CBOWCTBAMH,
U3y4eHHE pE3yIbTATOB KOPPO3MHM META/UIOB (BO3MOKHO MCIIOJIb30BaHME BHJEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCH/IA KAJIBIM M HATPUsS C BOJOH (BO3MOKHO MCIOJIH30BAHUE
BUJIEOMATEPHUAIIOB), HCCIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLIECCA TOPEHNUS JKeIe3a B

KHUCTIOpo/ie  (BO3MOXHO  MCIOJb30BaHME  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblMs, allOMUHUS, LUHKa, *kene3a (II) u xenesa
(IIT), menu (II), HaGmroneHne U OMHMCAHME MPOLIECCOB OKpAIlMBAaHUS IJIAMEHH MOHAMU HaTpus,
KaJiusl U KanblMsl (BO3MOXHO MCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIEI0OBaHNE aM(pOTEPHBIX
CBOMCTB I'HAPOKCUAA aTIOMUHUS U THAPOKCUA IMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/]1a4 10
TeMe «BakHelne MeTalibl U UX COCTMHEHUSD.

XuMHs M OKpYKaloLas cpeaa

BeniectBa 1 Marepuasibl B MOBCEIHEBHOM KM3HU 4YeJIOBEKA. be3omacHoe MCIOIb30BaHUE
BEIIIECTB U XUMUUYECKHUX PeakIuii B ObITy. [lepBas momMoIb mpu XUMUYECKUX 0XKOTaxX U

OTpaBICHUSIX. XUMUUECKOE 3arps3HEHHE OKpyKaolled cpeabl (mpeaenabHas JOMyCTHUMAast
KOHIIeHTpamus BemiecTs, nanee — [1JIK). Poas xumun B pemeHnn S3KOJI0THIECKUX TPOOIIEM.

Xumuueckuii IKchepumenm:

M3y4eHue 00pa3loB MaTepuaoB (CTEKIIO, CIJIaBbl METAJIOB, MIOJIMMEPHBIE MaTEpUaJIbl).

Meostcnpeomemmwie ceasu

Peanuzanus MexnpeaMeTHbIX CBSI3eH MPH M3y4eHUH XUMUU B 9 Kilacce OCYIIEeCTBISETCS
4yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATUN, TaK U IOHSATHI,
SIBJIFOIIUXCSI CHCTEMHBIMH TSI OTACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC TTIOHATHUSA: Hay‘leIﬁ q)aKT, TUI10Te34a, 3aKOH, TCOPH:, aHAJIM3,

CHUHTC3, KJ'IaCCI/I(I)I/IKaL[I/IH, MNEpUoANYHOCTD, Ha6J'IIOI[eHI/Ie, OKCIICPUMCHT, MOJICIUPOBAHUC,
HU3MEpPCHHUEC, MO/JIC]Ib, SIBJICHUC, HapHI/IKOBI:Jﬁ 3(1)(1)6KT, TEXHOJIOTHA, MATCpUAJIbI.

®du3nka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIWJA, H30TOIbI,
PaaMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUM 3aps]l, NIPOBOJHUKH, MOJIYIPOBOJHHUKH,
TUDTIEKTPUKH, (DOTOIIEMEHT, BEIIEeCTBO, TENO, 00bEM, arperaTHOe COCTOSIHME BEIIEeCTBA, ras,
pacTBOp, pPacTBOPUMOCTh, KPUCTAIMYECKas PEMIETKa, CIUIaBbl, (U3HUECKHUE BEIHYUHBI,
€AMHUIBI U3MEPEHUs, KOCMUYECKOE TPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢potocunTes, 1pixanue, Ouochepa, IKocucreMa, MUHEpaJIbHbIE YI00peHHUs,



MUKPOSJICMCHTBI, MAKPO3JICMCHTLI, ITUTATCIIbHBIC BCIICCTBA.
I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbI, TOPHBIE TOPOIbI, MTOJIE3HbIE
HCKOITaCMBIC, TOIIJIMBO, BOJAHBIC PECCYPCHI.

IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pe3ylbTaThl OCBOEHHUS TMPOTPAMMBI OCHOBHOTO OOIIEro oOpa3oBaHUs
JOCTUTAIOTCS B X0JIe 00YYCHHSI XUMUHU B €IMHCTBE Y4EOHOU M BOCIUTATEIHLHOM JCSITEIHLHOCTH B
COOTBETCTBUU C  TPAAUIIMOHHBIMU  POCCUUCKUMHU  COIMOKYIBTYPHBIMH M JIyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU TOBEICHUS U
CIOCOOCTBYIOT IIPOLIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS U COLIMATTU3ALUHU O0yYarOIINXCS.

JImgHOCTHEIE PE3YIbTATHI OTPAKAIOT TOTOBHOCTH O6yanOII_II/IXC${ PYKOBOACTBOBATHCA

CHUCTEMOM TTO3UTHUBHBIX HOEHHOCTHBIX OpI/IeHTaHHﬁ U paCIUPECHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJIC B HaCTH:

1) [IaTpHOTHYECKOT0 BOCTIUTAHUSI:
LIEHHOCTHOTO OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY

HacJeAnI0, TOHUMAaHUs 3HAYCHUS] XUMUUYECKONW HAyKH B )KU3HH COBPEMEHHOTO OOIIEeCTBa,
CrOCOOHOCTH BJIAJIETh TIOCTOBEPHOM MH(POpMAIIUEH 0 MEPEIOBBIX JOCTHKCHHUIX U OTKPBITHSIX

MHPOBOH M OTEYECTBEHHON XHMHH, 3aWHTEPECOBAHHOCTM B HAYYHBIX 3HAHUAX 00
yCTpOICTBE MHpa U 00IECTBA;

2) rpaIaHCKOTr0 BOCIIUTAHMS:

OpeACTaBICHUA O COLHUAJIBbHBIX HOpMax M IIpaBHJIaX MEKIMYHOCTHBIX OTHOIIICHUN B
KOJIJICKTHUBC, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6H.[€CTB€HHO HOJ'IC3HOI>1,

y4eOHO MCCIIEJ0BATENbCKOM, TBOPUECKOM U APYrUX BUIAX AEATEIbHOCTH, TOTOBHOCTH K

pa3HO0Opa3HON COBMECTHOM JIEATEIbHOCTH IPH BBIMOJIHEHUHN Y4eOHBIX, MTO3HABATEIBHBIX
3ajJjay, BBIMOJIHEHUH XUMHUECKUX SKCIIEPUMEHTOB, CO3/1aHUHN YU€OHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOTIOHMMAHHIO M B3aUMOIIOMOINM B Tpoliecce 3TOW y4eOHOW NesTenbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEJEHUE U MMOCTYIKU CBOMX TOBAPUIIEH € NO3UIIMY HPABCTBEHHBIX U
IIPaBOBBIX HOPM € YYETOM OCO3HAHMS NTOCJIEICTBUI MOCTYIIKOB;

2) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PDEHUYECKUE  IPEACTABICHUS O  BEUIECTBE UM XMMHMUYECKOM  peakuuw,

COOTBCTCTBYHOIIUEC COBPEMCHHOMY YPOBHIO PA3BUTHUA HAYKHW U COCTaBJIAKOINHUC OCHOBY [UJIA
ITOHUMAaHUA CYIIHOCTHU HaquOﬁ KapTUHBI mupa, MMpEACTaBJIICHUA 00 OCHOBHBIX



3aKOHOMEPHOCTSAX Pa3BUTHS MPHUPOJbI, B3aMMOCBA3SX YEIOBEKA C MPUPOJIHOM Cpeloi, o poJin
XMMMHU B II03HAHUU ITUX 3aKOHOMEPHOCTEN;

[I03HABATE/IbHBIE MOTHBBI, HAIIPABJICHHbIC HA IIOJYyYCHUE HOBBIX 3HAHUM II0 XHUMHH,
HEOOXOAUMBIE Ui OOBSCHEHHMS HAON0JaeMbIX IPOLECCOB W SABJICHMI, IO3HABATEIBHOM,
MH(GOPMAIIMOHHON M YATATEIBCKOW KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIBHOM pabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JIUTEPATYpOH, MOCTYIMHBIMH TEXHUYECKUMHU CPEICTBAMU
MH(POPMAIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHUIO M TO3HAHHIO, JIOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, TIPOCKTHOW M HMCCIEAOBATEIBCKON JEATCIILHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJIEHHOCTH U YPOBHS 00y4YeHUsI B JajbHEHIIEM;

3) ¢popmMupoBaHus KYJIbTYPHI 310POBBSI:
OCO3HAaHHE LIEHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO,

YCTAaHOBKHM Ha 3JI0POBBIA 00pa3 >KW3HHW, OCO3HAHHWE TOCIEACTBUM M HEMPHUSITHE BPEIHBIX
NpUBBIYEK (YMOTPEOJEHUS aKOTOJIsA, HAPKOTHKOB, KYPEHHsI), HEOOXOIUMOCTH COOJIIOICHUS
nmpaBuil O€30MACHOCTH TMPU OOpAIIEHUH C XUMHUYECKUMHU BEIIECTBAMU B OBITY W peaJbHOU
KU3HU;

5) Tpy/10BOro BOCIIUTAHUSI:

MHTEpEC K MPAKTHIECKOMY U3YUEHHIO TPOodeccHid M Tpyaa pa3IiyHOTO POJia, YBaXKEHUE K
TPyAy ¥ pe3ylbTaTaM TPYJIOBOH JAEATEIHHOCTH, B TOM YHCJIE Ha OCHOBE IPHMEHEHHS
NPEIMETHBIX 3HAaHUM 10 XWMHUHW, OCO3HAHHBIH BHIOOP WHAMBUAYAILHOW TPACKTOPHUU
MPOJIOJDKEHHST 00pa30BaHUsl C YYETOM JIMYHOCTHBIX WHTEPECOB W CIIOCOOHOCTH K XHMHH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHENTHON MPO(EeCcCHOHATLHON NEATeTbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHIA, TOTOBHOCTh aIalITHPOBATHLCS B MPO(HECCHOHAIBHOU CPEIC;

6) 3K0JIOrHYeCKOr0 BOCIIUTAHHUS:

OKOJIOTHYCCKH HCJICCOO6p33HOC OTHOIICHHUEC K IMMPUPOAC KaK MCTOYHUKY KM3HU Ha 3€MJ'I€,
OCHOBe €€ Cym€CTBOBAaHUs, NMOHMMAaHUE LEHHOCTHU 3A0POBOTIO U 0e30I1acHOTO 06pasa KHU3HU,
OTBCTCTBCHHOC OTHOIICHUC K CO6CTB€HHOMY (I)I/ISI/I‘IGCKOMy U INCUXUYCCKOMY 3I0POBLIO,
OCO3HAaHHUEC ICHHOCTHU CO6J'II-O,I[€HI/I$I IIpaBujI 0€30I1aCHOTO MOBCACHUS 1IPU pa60Te C BCIICCTBAMU,
d TaK’KC B CUTyalluAX, YIpOXKAOIIUX 3J0POBbIO U ) KU3HU Jnoz[eﬁ;

CIIOCOOHOCTHU MIPpUMCHATH 3HAHHWA, HNOJY4YAaCMbIC IIPU H3YYCHUU XUMUHU, UIA PCHICHUSA
3aJa4, CBA3aHHbIX C Oprma}omeﬁ HpHpOI[HOfI CpGHOﬁ, JJI TIOBBIIICHHUSA YPOBHS 9KOJIOTUUECKOM
KYJIbTYpPbI, OCO3HAHUSA r00aIbHOTO XapakKTepa 3KOJOTUYCCKUX l'IpO6J'IeM u HYTeﬁ HUX pCHICHUA
oCpeaACTBOM METOJA0OB XUMUH, DKOJIOTUUCCKOT'O MBIINUICHHA, YMCHUA PYKOBOJACTBOBATHCA UM B
HOSHaBaTeHbHOﬁ, KOMMYHHKaTHBHOﬁ M COLIMAJIbHOM IIPpaKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATHI

B cocraBe MCTAIIPECAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC I (bOpMI/IpOBaHI/Iﬂ
MHUPOBO33PCHUA 06H_ICHay‘{HBIC IOHATHA (3aKOH, TCOpUsA, NMPUHIUII, TUIIOTEC34a, (I)aKT, cucrema,
mponecc, SKCICPpUMECHT U I[perC.), KOTOPBIC UCIIOJIB3YHOTCA B €CTCCTBCHHO-HAYYHBIX qu6HBIX
npeaAMeTax 1 MO3BOJISIFOT HA OCHOBC 3HAHMUM U3 ITUX MMpeaAMCTOB (I)OpMHpOBaTB MMpeaACTaBJICHUEC O



LEJIOCTHOM HAydyHOW KapTHHE MHpa, M  yHHUBEpCAJbHBbIE y4deOHbIE JIeHCTBHA
(mo3HaBaTeNbHBIE, KOMMYHHUKATHBHBIE, peryJsiTUBHBIE), KOTOpBbIE o0ecreynBaroT
(bopMupOBaHHE TOTOBHOCTH K CAMOCTOSATEIILHOMY TIAHMPOBAHUIO U OCYHIECTBICHUIO YU4eOHOM
NEATENBHOCTH.

Ilo3HaBaTebHbIE YHUBEPCAJBHBLIC y‘-leﬁl—[l)le JeicTBHUA
ba3oBble Jornveckue aelicTBUS:

YMEHHUS HCIOJIb30BATh MPUEMBI JIOTHYECKOIO MBIIUIEHUS IPU OCBOCHHWM 3HAHMIA:
pacKpbIBaTh CMBICT XMMHYECKHUX TMOHATHH  (BBIAEHATH WX XapaKTepHblE IMPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBSI3b C APYTUMU MOHITUSIMHU), UCHOJIb30BaTh MOHATUS Ui OOBSICHEHUS
OT/ENbHBIX (PAKTOB W SBJIEHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU [UIsl KiacCU(UKaLUU
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMM, YCTaHABIMUBATH IPUYMHHO-CIICICTBEHHBIC CBSI3H
MeX1y 00BEKTaMU W3YyYEHUs, CTPOUTH JIOTMUECKUE PacCyX/IeHUs! (MHAYKTUBHBIE, 1€TyKTUBHBIE,
10 aHAJIOTUH), JIeJIaTh BBIBOJIBI U 3aKIIFOUEHHUS;

yMEHHE MPUMEHATh B MpoLecce MO3HAHUS MOHATUS (IPEeIMETHbIE U METalpeAMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENIN, UCTIOIb3yEMbIE B XUMUH, TPe0Opa30BhIBATH HIUPOKO

NPUMCHACMBIC B XWMHWH MOJICIBHBIC IPCIACTABICHUA — XUMHAYECKUN 3HAK (CI/IMBOJ'I
aMIeMeHTa), XUMudecKkas (opMmysa U ypaBHEHHUE XUMHUYECKOW PEaKIuyd — MPU PEIIeHUH y4eOHO-
MO3HABATENBHBIX 3a7a4, C Yy4ETOM OTHUX MOJICNBHBIX TIPEJCTABICHUH BBISBISATH U
XapaKTepU30BaTh CYIIECCTBCHHBIC NMPU3HAKK W3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEUIECTB H
XAMUYECKUX PEaKIUi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBSI3U H
MPOTHBOPEUHS B U3YUAEMBIX MTPOIIECCAX U SBIICHUSX.

Ba3oBble uccienoBarebcKHe 1eCTBUA

YMCHHE HCIIOJb30BATh IIOCTABJICHHBLIC BOIIPOCHI B KAaUCCTBC HMHCTPYMCHTA IIO3HAHHUA, a
TaxKoK€C B KadC€CTBC OCHOBbLI JIsA (bOpMHpOBaHI/IH THUIIOTE3bl II0 IIPOBCPKEC IPABHIIBHOCTHU
BBICKAa3bIBACMbIX CY)K,I[CHHP'I;

HpI/IO6peTeHI/Ie OIlbITa IO IUNIAHUPOBAHUIO, OpraHu3aliuid W IIPOBCACHHUIO YUYCHHUYCCKUX
OKCIICPUMCHTOB, YMCHUC Ha6J'II-O,I[aTB 3a XO0J0M IIpoHecca, CaMOCTOATCIbHO ITPOrHO3UPOBATL €TI0
pe3yibpTar, (bOpMy.]'II/IPOBaTB O606H.[€HI/I${ U BbIBOAbI II0O pE3yJibTaTaM HpOBe,I[éHHOFO OIIbITA,
HCcCiICa10BaHuA, COCTABJIATh OTYET O HpOHGHaHHOﬁ pa60Te.

Pa6ora ¢ undopmanmeii:
yYMEHHE BBIOMPATh, aHATTU3UPOBATh U UHTEPIIPETUPOBATh MH(DOPMAIIUIO PA3TUYHBIX BUJIOB

1 (OpM NpeICTaBICHUS, TOJYyIaeMyI0 U3 pa3HbIX HCTOUHUKOB (HAY4HO-TIOMYJIsIpHAs IUTepaTypa
XMUMUYECKOTO COJIep)KaHUs, CIPaBOYHbIE 1OCOOMs, pecypchl VHTepHeTa), KpUTHYECKU
OLIEHUBATh MMPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HH(POPMAIIUIO;

YMCHHC MPUMCHATDH Pa3JIMYHBIC MCTO/bI U 3aIlIPOCHI ITPU ITOUCKE U 0T6ope I/IH(I)OpMaLII/II/I n
COOTBCTCTBYIOIIHX JAHHBIX, HCO6XOI[I/IMBIX JJIs BBIIIOJIHCHU A y‘-Ie6HBIX U I1I03HAaBaTCJIbHBIX 3a1a4
onpenenéHHoro THIIAQ, HpI/I06peTCHI/IC OIbITa B 00JACTU MCIOJIb30BAHUS I/IH(I)OpMaI_II/IOHHO-
KOMMYHUKATHBHBIX TCXHOJIOT I/Iﬁ, OBJIAZACHUC KYHLTypOﬁ AKTUBHOTO UCIIOJIB30BAHUS PA3JIMIHBIX



MOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIBHYIO (OpMy TpeAcTaBICHUS
nH(bOpMAINY ¥ WUTIOCTPUPOBATH PEelIaeMble 331a4H HECIOKHBIMUA CXEMaMH, AUarpaMMaMHy,

apyrumu popmamu rpaduku U BX KOMOMHALUSAMMY,

YMEHHME HCIOJb30BaTh M aHAJIM3UPOBATh B Ipoliecce y4eOHOM M HCCIeA0BATEIbCKOM
JESITeIbHOCTH UHPOPMALIHUIO O BIUSHUU IPOMBILIUIEHHOCTH, CEIbCKOTO X035HUCTBA U TPaHCIIOpTa
Ha COCTOSHUE OKPYXKalOIle MPUPOJHON CPEIbL.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJBHBLIC y‘leﬁl—[ble JaelcTBHUA:

YMEHHsS 3a/aBaTh BOMNPOCHl (B XOJ€ Auagora M (MiIu) JUCKYCCHUH) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBaTh CBOM TMPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpEeJI0KEHHOM 3a/1a4H;

YMCHUA MPEACTABIIATH MMOJTYUCHHBIC PE3YJILTAThI IO3HaBaTEIbHOU ACATCIIBHOCTHU B YCTHBIX
U THUCbMCHHBIX TCKCTaXx; ACJaTb MPE3CHTAIUIO PE3YJIbTATOB BBIIIOJHCHUA XUMHYCCKOTO
IKCIIEpUMEHTa (JTa00OpaTOPHOTO OTBITA, JTAOOPATOPHON pPAOOTHI MO WMCCIIEIOBAHUIO CBOMWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

yMEHHSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HABATENbHOW U
HCCIIEIOBATENIbCKON JEATEeIbHOCTH NpPU PELIEHUH BO3HMUKAIOMIMX MpoOJieM Ha OCHOBE Yy4éTa
oOLIMX HMHTEPECOB M COTJIacoBaHMs MO3UIMHM (0OCyxkaeHHs, oOMEH MHEHUSMHU, «MO3TOBbHIE
LITYPMBI», KOOPAWHALMS COBMECTHBIX ACHCTBUIL, ONpe/ieIeHue KPUTEPHEB 10 OLIEHKE KayecTBa
BBITIOJTHEHHOU pabOTHI U Ipyrue).

PeryasiTuBHble YHHBepcaJibHble yUeOHbIE 1eliCTBHS:

YMEHHUE CaMOCTOSTEIBHO ONPEIENSATh HENN NeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBaTh M TPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESTEIBHOCTh, BBIOMPATH
HauOosnee d(pdexTuBHBIC CHOCOOBI  pemIeHWs Y4eOHBIX M [MO3HABATCNIBHBIX  3ajad,
CaMOCTOSITEIIBHO COCTABJIATh WJIM KOPPEKTHPOBATH TPEJIOKCHHBIH AITOPUTM JICHCTBHU TIpU
BBITIOJIHEHUM 33JaHUi ¢ y4€TOM TIIOJIydeHHS HOBBIX 3HaHMH 00 H3y4aeMbIX OOBEKTaX —
BEIIECTBAX U PEAKIHUAX, OIICHUBATh COOTBETCTBHE MOJYYCHHOTO pe3ysibTaTa 3asBJICHHON ILIeiH,
YMEHHUE UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMbie B YCIIOBUH 33 IaHHIA.

HNPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpenMeTHBIX pe3ylIbTaTOB IO OCBOEHHUIO O0S3aTENBHOTO COJAEpIKAHUS,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMMmol, BBIJIENSAIOT: OCBOEHHBIE
oOyJarolMMHUCsT HaydyHble 3HAaHUS, YMEHUS U CIOCOObI JeicTBul, cneuupuyeckue IS
npeaMeTHON oOmacTh «XUMUS», BHJIBl JAEATENBHOCTH MO TOJYYE€HHUIO HOBOTO 3HAHUA, €ro
MHTEpHpeTalny, NpeoOpa30BaHUIO U IPUMEHEHHUIO B PA3IUYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K KOHITY OGy‘ICHI/I}I B 8 Ki1acce MMPECAMCTHBIC PC3YJIBTATHI HA 0a30BOM YPOBHC OOJIKHBI

oTpakaTh c(GOPMUPOBAHHOCTDH y OOyUaIOIUXCS YMEHUI:



PacKpbIBaTh CMBIC OCHOBHBIX XMMHUUYECKHX MOHSTHUM: aTOM, MOJIEKYJIa, XUMHUYECKUN 3JIEMEHT,
MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOJIHAS W HEOJHOPOJHAsS), BAJICHTHOCTb,
OTHOCHUTEJIbHAS aTOMHAsl U MOJICKYJISipHasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS
Macca, MaccoBasi J0JIs1 XMMUYECKOTO JIEMEHTa B COCTMHEHUH, MOJIIPHBINA 00BEM, OKCH]I,

KHCJIOTA, OCHOBAHHEC, COJIb, JJICKTPOOTPULATCIBHOCTL, CTCIICHL OKHCICHHUA, XUMHUYCCKasA
pcaKkuus, KJIaCCI/I(bI/IKaIII/IFI peaKum?I: peakuuu COCANHCHUSA, pCAKIIUN PA3JIOKCHUS, pCaKIIUN

3aMeNIeHUs], peakIui 0OMeHa, FK30- U SHJIOTEPMHUECKHE PEAKIIUH, TEIUIOBOU AP (PEKT peakuuu,
SIIPO aTOMa, JIEKTPOHHBIN CJIOW aToMma, aTOMHAasi OpOUTalb, PalnyC aTOMa, XUMUYECKasl CBS3b,
IOoJIsApHasd W HEHOJIApHAsA KOBAJICHTHAA CBA3b, MOHHAA CBA3b, MOH, KAaTUOH, aHHMOH, PacCTBOpP,
MaccoBas J10J1s BeniecTBa (IIPOIEHTHAs KOHIICHTPAIMs) B PACTBOPE;

MJUTFOCTPUPOBATH B3aNUMOCBS3b OCHOBHBIX XUMHUYECKUX ITOHATUI U IPUMEHATH 3TH MTOHATHUS IIPU
ONMCAHUU BELIECTB U UX MPEBPALCHUN;

WCII0JIb30BaTh XMUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJCHHS (OPMYJT BEIIECTB W ypaBHEHUI
XUMHUYECKUX PEAKIINH;

OTIPEJICIIATh BAJCHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCIUHEHUSX, CTCIICHb OKHCJICHUS
AJIEMEHTOB B OMHAPHBIX COCAMHEHHSX, MPUHAIICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIaccy
coenmHeHUH 1o opMyIiaM, BHJI XUMHUYECKOH CBSI3M (KOBAJICHTHAS U MOHHAS) B HEOPTAaHHUCCKUX
COCITMHEHUSX;

packpsiBaTh cMbica [lepuoauueckoro 3akona Jl. . MenaeneeBa: 1eMOHCTpUPOBATh IOHUMAHUE
MEePUOJUYECKON 3aBUCHUMOCTH CBOWCTB XHMHUYECKHUX DJJIEMEHTOB OT HUX TMOJOXKEHHUS B
[leproauueckoii cucteme, 3aKOHOB COXPAHEHHUS MacChl BELIECTB, MIOCTOSIHCTBA COCTaBa, AaTOMHO -
MOJIEKYJISIPHOTO y4EeHHsI, 3aKOHa ABOTaipo;

OMHCHIBATh M XapakTepus3oBaTh TabauuHyro Qopmy Ileproanyeckoil CUCTEMBI XUMHUYECKHX
AJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHas moArpymnma (A-rpynma)» u «rmobounas noarpynna (b-
TPYIINa)», Majible U OOJbIINE EPUOIbl, COOTHOCUTH 0003HAUYEHHUS, KOTOPhIE UMEIOTCS B TabInLe
«Ilepuonuueckast cucrema xumudeckux osnementoB Jl. WM. MenneneeBa» ¢ 4YHMCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHHSI aTOMOB XHMMYECKUX 3JEMEHTOB (COCTaB M 3apsija Aapa, odiiee
YHCIIO DJIEKTPOHOB M pacrpeiesieHue UX MO JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATH XUMHUECKHUE 3JIE€MEHTHI, HEOPraHUYECKHE BEIEeCTBA, XUMHUECKUE PEaKIUU
(M0 9KCITy M COCTaBY YYacTBYIOLIUX B PEaKLUU BEUIECTB, [0 TEIJIOBOMY 3(h(heKTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOICTBA BEIIECTB PA3IMYHBIX KIIACCOB,
MOATBEpKJAas  OMUCAaHWE TpUMEpaMH  MOJEKYISPHBIX  YPAaBHEHHUH  COOTBETCTBYIOIIHMX
XUMHYECKUX PEaKIIU;

MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCMMOCTH OT UX KayeCTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUI B PA3TUYHBIX YCIOBUSIX;

BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MAacChl BEIECTB, MAacCOBYIO JIOJIO
XMMHUYECKOTO JJIEMEHTa Mo (opMysie COEAMHEHHs, MAacCOBYIO JOJIO BEIIeCTBA B PacTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIny;

MIPUMEHSITh OCHOBHBIE OTIEPALIUU MBICIUTEIBHON JAEATeIbHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHUE,
0000111eHNe, CUCTEeMATHU3aINI0, KIacCU(DHUKAINIO, BBISIBICHHE MPUYMHHO-CIEACTBEHHBIX CBS3el
— N7 U3y4YeHUsS CBOMCTB BEIIECTB M XUMHYECKHX PEaKIUN, €CTECTBEHHO-HAYYHBIE METO/IBI
Mo3HaHUsT — HaONIOJeHHWe, W3MEPEHHEe, MOJCIUPOBAHUE, OKCIEPUMEHT (pealbHbId U
MBICIIEHHBIN );

ClIeIOBaTh MPaBUJIaM TOJIH30BAHMS XUMUYECKOW MOCYAON U 1ab0OpaTOpHBIM 000PYAOBaHHUEM, a
TaKXKe MpaBUIaM OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBHIIOJHEHUIO
mab0paTOPHBIX XUMHUYECKHX OMBITOB MO TMOJYYCHHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BoopoZa W KHCIOpOJa), MPHUTOTOBIEHUIO PACTBOPOB C OIMpeneiNEHHOW MaccoBOM joneit



paCTBOpéHHOFO BCIICCTBA, IIJIAHUPOBATL U IPOBOAUTHL XHMHYCCKHUC OKCIICPUMCHTLI IIO
pacIo3HaBaHMIO PACTBOPOB MIEJIOYCH M KHCIOT C IOMOINBIO HHAMKATOPOB (JIAKMYC,
¢beHondrasens, METUIOPAHXK U APYTHE).

K xoniy oOyuenus B 9 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH y OOYJAIONITUXCST YMEHHIA

PacCKpbIBAaTh CMBICI OCHOBHBIX XMUMHUUYECKHX MOHSITUM: XUMHUYECKUN 3JIEMEHT, aTOM, MOJICKYJa,
WOH, KaTHOH, aHHUOH, TMPOCTOE  BEIIECTBO, CIOXXHOE  BEIIECTBO,  BAJICHTHOCTb,
ANEKTPOOTPUIIATEILHOCTh, CTENEHb OKHCICHMS, XUMHUYECKas peakius, XHMHUYECKas CBs3b,
Ter10BOM A((EKT peakiuu, MOJib, MOJISIPHBIM 00BEM, PACTBOP, AIIEKTPOTUTHI, HEAIEKTPOIIUTHI,
ANEKTPOJIUTAYECKAST JUCCOIMAIIUS, PEaKIM HOHHOTO OOMEHa, KaTalu3aTop, XUMUYECKOe
paBHOBeEcHE, 00paTUMbIe U HEOOPATUMBIE PEAKITUHU, OKUCITUTEIIHBHO-BOCCTAHOBUTEILHbIE
peaklny, OKHCIUTENIb, BOCCTAHOBHUTENIb, OKHCIEHHE W BOCCTAHOBJICHUE, aJJIOTPOTIHS,
aM(}OTepHOCTh, XMMUYECKasl CBsI3b (KOBaJCHTHAs, MOHHAs, METaJUIMYECKasi), KpUCTaUTMIecKas
peméTka, KOppO3Usi METauIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW pEeaKlnH, TMpeaesIbHO
nonyctumas konuentpanus [1JIK Bemecta;

WJUTFOCTPUPOBATH B3aMMOCBSI3h OCHOBHBIX XUMHYECKHUX IMOHSITHI U IPUMEHSThH OTH TTOHATHUS MIPU
OTIMCAHUU BEIIECTB U UX MPEBPaICHUN;

WCIIOJIb30BaTh XUMUYECKYI0O CHMBOJIMKY JUIsl COCTaBJiCHHUS (OPMYJT BEMIECTB U YpaBHEHUH
XUMHUYECKUX PEAKIINH;

OTIPENIETISATh BAJCHTHOCTh W CTEMECHb OKHUCICHUS XUMHYECKHUX JJIEMEHTOB B COCIWHEHHUSIX
pPa3IMYHOIO COCTaBa, NMPHHAIJIEKHOCTh BEUIECTB K OINPEACIEHHOMY KJIACCy COEIMHEHHU IO
dbopmynam, B XUMUYECKOH CBSI3H (KOBAJIEHTHAs, MOHHASI, METAJUIMYECKasi) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsA] MOHA MO XUMHYECKOH (opMmyle, XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUH, TUIl KPUCTAITIMYECKON PEMIETKH KOHKPETHOIO BEILIECTBA;
packpsiBaTh cMmbica [lepuonnueckoro 3akona JI. WM. MenaeneeBa u J€MOHCTPUPOBATH €ro
MOHMMaHKe: ONMCHIBaTh U XapaKTepu3zoBaTh TabnuuHyio ¢opmy Ilepuonnyeckoil cuctembl
XMUMHUYECKUX AJIEMEHTOB: pa3finyarh MOHATUS «TJlaBHAs moArpymnmna (A-Tpymmna)» U «moOouHas
noarpynna (b-rpymma)», maneie u OosblIME MEPUOABI, COOTHOCUTH 00O03HAYEHHS, KOTOpPbHIE
UMEIOTCS B TEPUOJMYECKON Taliuile, C YUCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHHS aTOMOB
XMUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsia siapa, 00IIee YUCIIO 3JIEKTPOHOB M paclpe/esieHne ux
10 3JIEKTPOHHBIM CIIOSIM), OOBSACHATH 001[Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB
U UX COCIUHEHUU B Ipelesax MajlblX NEPHOJOB U IUIABHBIX MOATPYIII C YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(UIIMPOBATh XUMHYECKHUE dJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XMMHUUECKUE PEaKluu
(Mo 4Mcay M COCTaBy Y4YacTBYIOUIMX B pEaKUMU BEIIECTB, MO TeIIOoBOMY 3ddeKkTy, o
M3MEHEHUIO CTEMEeHEeH OKUCIEHUSI XUMUYECKIX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OO0IIME U crelupUIYecKrue XUMHYECKHE CBONCTBA MPOCTHIX H
CJIOJKHBIX BEILIECTB, MOATBEPK/Ias ONMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJISITh YPABHEHUS AJIEKTPOJIUTUYECKON TUCCOLMAIIMN KUCIIOT, IIEJI0Uel U COJIEH, TIOJIHbIE
COKpaIlEHHBIE YPaBHEHUS PEaKIHi MOHHOTO OOMEHa, YPAaBHEHUS PEAKIIHH, MOITBEPKIAOIINX
CYILECTBOBAaHUE T'€HETUUECKOW CBSI3U MEXY BEIIECTBAMM PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINI TOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO 0allaHCca ITUX PeaKIIUi;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX CTPOECHUS, BOBMOKHOCTH MPOTEKAHUs
XUMUYECKUX MPEBPAILICHUI B pa3JIMUHbIX YCIOBUSIX;

BBIYUCISATh OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl BEILIECTB, MAacCOBYIO JIOJIIO
XMMHYECKOTO JJIEMEHTa Mo (OopMyle COEAMHEHHs, MAcCOBYIO JIOJNIO BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUYETHI N0 YPAaBHEHUIO XUMHYECKOUN peaKiniu;



coOII0IaTh MpaBWIIa MOJB30BAHUA XMMHUYECKOW MOCYION M J1abopaTopHbIM 000pyIOBaHHUEM, a
TaK)Ke IpaBuia oOpallleHusl ¢ BELECTBAMHU B COOTBETCTBUU C MHCTPYKLMSIMH IO BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUIO M COOMPAHHMIO Ta3000pa3HBIX BEIECTB
(amMMUaKa ¥ yriiekucioro rasa);

IIPOBOJUTh  PEAKLUH, MOATBEP)KJAIOLUIME KAueCTBEHHBIM COCTAaB pPAa3IMYHBIX BELIECTB:
pacrno3HaBaTh OIBITHBIM IMYTEM XJIOpPHUI-, OpOMMJI-, MOAMI-, KapOoHat-, ¢ocdar-, cummkar-,
cyibpaT-, TUIPOKCUA-HOHBI, KATHOHBl AMMOHMS M  HMOHBl H3YYEHHBIX METaJIOB,
MIPUCYTCTBYIOIKE B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

IIPUMEHSTh OCHOBHBIE OIIEPALIMU MBICIUTEIbHON AEATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
0000111eHIe, CUCTEMATU3aLMIO, BBISIBJICHUE MPUUYMHHO-CIICJCTBEHHBIX CBSI3€H — IS U3y4EHUS
CBOMCTB BELIECTB M XUMHUYECKUX pEAKUWH, €CTECTBEHHO-HAYYHbIE METOJbl IO3HAHUS —
HabJI0IeHNe, U3MEPEHNE, MOJICIIMPOBAHNE, SKCIIEPUMEHT (pealbHbI U MBICIICHHBIH).

TEMATUYECKOE IINTAHUPOBAHHUE

8 KUIACC
Het/ HaunmenoBanue paszienoB u TeMm Koun4yecTBo yacos ‘ DJIEKTPOHHBIE
HpOTpamMMBI Beero |KonTponbnsie|[IpakTnueckne (¢pposbie)
paGoTHI paGoTHI 00pa3zoBaTebHBIC
pecypchl
Pasznen 1. IlepBoHayaibHble XUMHYECKHE TOHATHUS
11 Xumus — BakHas 00J1aCTh 5 0 2 bu6moreka [IOK
€CTECTBO3HAHHUS U MPAKTHUECKOM https://m.edsoo.ru/7f4
TEATEILHOCTH YeJI0BEKA 1837c
1.2 BemectBa n xumuaeckue peakuu|| 15 1 0 bu6moreka [IOK
https://m.edsoo.ru/7f4
1837c
|I/IToro 0 pazjaeny “ 20 ||
|Pa3z(e.11 2. BaxxHeiimme npeacTaBuTe M HEOPraHMYeCKUX BelIECTB
2.1 Bosayx. Kucnopon. [lonstue 06 6 0 0 bu6mmoreka [JOK
OKCHJIaX https://m.edsoo.ru/7f4
1837c
2.2 Bonopon.Ilonsitue o KUCIOTax U 8 0 1 bu6mmoreka [JOK
COJISIX https://m.edsoo.ru/7f4
1837c
2.3 Bopna. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBAHHSX https://m.edsoo.ru/7f4
1837c
2.4 OCHOBHBIC KIIACCHI 11 1 1 bu6mmoreka [JOK
HEOPraHUYeCKUX COCTMHCHUIN https://m.edsoo.ru/7f4
1837c
‘I/ITOFO IO pa3aeiny “ 30 ||
Paznen 3. Illepuoanueckuii 3akon u [lepuoguyeckasi cucrema xumuieckux 3jaementosn /1. U.
MenaeneeBa. CTpoenue aToMoB. XuMuueckasi cBsi3b. OKNCJIUTEIHHO-BOCCTAHOBUTE/IbHbIE PeaKINU

7 0 0

3.1

| 7 | |

HHepI/Io;u/IquKI/Iﬁ 3aKOH U

HBI/I6J'II/IOTCI(3. 1HOK



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

Het/ HaumeHnoBanue pas3zieiioB u Tem Koun4yecTrBo yacos ‘ DJIEeKTPOHHBIE
HpOrpamMMBI Bceero |[Kontponbnbie|[IpakTuueckue (dposbie)
paGoTHI paGoTHI 00pa3oBaTeIbHbIC
pecypchl
[Mepuoauueckas cucrema https://m.edsoo.ru/7f4
XUMHYECKUX 3eMeHToB []. 1. 1837c
MemnneneeBa. CtpoeHue atoma
3.2 XHUMHYECKas CBS3b. 8 1 0 bubmuoreka [JOK
OKHCIUTENBHO- https://m.edsoo.ru/7f4
BOCCTAHOBHTEJbHBIC PEAKIINU 1837c
Wroro no pazneny 15 bubnuoreka [IOK
https://m.edsoo.ru/7f4
1837c
PesepBHOE BpeMs 3 0 0 bubmmoreka [JOK
https://m.edsoo.ru/7f4
1837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
ITPOIT'PAMME
9 KJIACC
Hert/ HanmeHoBaHue pa3aesnoB u TeM ‘ KonuuectBo dacoB DnexTpoHHbIe (UG POBHIC)
[IPOrpaMMBl Beero |[Kontponsabie|[IpakTiuccke 00pa3oBaTeNbHBIE PECYPCHI
paboThl paboThI
Pa3znen 1. BemecTBo 1 XUMMYECKHE peaKkuu
11 [ToBTOpEHUE 1 yriryoieHne S 1 0 bubmuoreka IIOK
3HAaHUH OCHOBHBIX pa3zejioB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
1.2 OcCHOBHBIE 3aKOHOMEPHOCTH 4 0 0 bubmmorexa LIOK
XUMHUYECKHX PEaKIHii https://m.edsoo.ru/7f41a636
13 DJIEKTPOIUTHYECKAS 8 1 1 bubmuoreka IIOK
MUccoHannsl. XUMUUYECKHE https://m.edsoo.ru/7f41a636
pEaKIluK B PacTBOpax
‘I/ITOFO 10 paszeiy “ 17 ||
‘Paaz[e.n 2. Hemeraipl 1 MX coeIMHEHUSA
2.1 OO01mas XapakTeprUCTHKa 4 0 1 bubmnuoreka [JOK
XUMUYECKUX 31eMeHTOB VIIA- https://m.edsoo.ru/7f41a636
rpymmbl. ['agoreHs
2.2 OOmas xapakTeprcTHKa 6 0 0 bubnmnorexa LIOK
XUMHUYECKUX 31eMeHTOB VIA- https://m.edsoo.ru/7f41a636
rpymmbl. Cepa U e€ CoeTHHEHUSI
2.3 OOmas xapakTeprcTHKa 7 0 1 bubnmnorexa LIOK
XUMHYECKUX DJIEMEHTOB VA- https://m.edsoo.ru/7f41a636
rpymmsl. A30T, pocdop u ux
COCIMHCHHUS
24 H06maﬁ XapaKTepUCTUKA H 8 || 1 H 2 HBI/I6J'II/IOTCI(3. LHOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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HeT/ HanmenoBanue pa3aciioB U TEM ‘ KomnuecTBo yacoB ‘ SHGKTpOHHBIe (III/I(i)pOBI)IC)
IporpaMmbl Bceero KOHTpOHLHLIC HpaKTI/ILICCKI/IC O6pa30BaTeHBHBIC peCypChL
paboTh paboTh
XUMHYECKUX 31eMeHTOB [V A- https://m.edsoo.ru/7f41a636
Irpynnsl. YTiaepoa U KpEMHUN U
WX COCAMHCHUS
toro ro paznery | 25 | |
‘Pa3)1eJ1 3. MeTajlJibl U MX COeINHEHUS ‘
31 OO61re cBO#CTBA METAILIOB 4 0 0 Bubanorexa [IIOK
https://m.edsoo.ru/7f41a636
3.2 Bakueie MeTauisl 1 UX 16 1 2 bubmmoreka [JOK
COCTMHEHUS https://m.edsoo.ru/7f41a636
Utoro ro paznery | 20 | |
‘Pa3)1e.11 4. XuMuUA ¥ OKpY Kalouas cpeaa ‘
4.1 BemecTBa 1 Matepualibl B )KU3HA 3 0 0 bubmuoreka [JOK
YyeaoBeKa https://m.edsoo.ru/7f41a636
‘I/ITOFO 0 paszeny H 3 || ‘
PesepBHOE BpeMs 3 0 0 bubnmoreka [JOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[MPOI'PAMME
MNOYPOYHOE IINTAHUPOBAHMUE
8 A, b KUIIACC
Ne YPOKA JATA IO TEMA YPOKA
IJIAHY
1. 03.09.2026 [Ipeamet xumun. Posie XuMuUU B )KM3HU YelloBeKa. Tena u
BEIIECTBA
2. 08.09.2026 TTonsarue o MeTonax HO3HAHUSA B XUMUHU
3. 10.09.2026 [IpakTuueckas pa6ora Ne 1 «IIpaBuna paboTsl B
71a0opaToOpUU ¥ MPUEMBI 00paIEeHHs C JIA00PATOPHBIM
000pyIOBaHUEMY
4, 15.09.2026 YucTteie BemecTBa 1 cMecH. CriocoObl pasiecHus
cMecei
5. 17.09.2026 [Ipaktuyeckas padora Ne 2 «Pa3nenenue cmeceit (Ha
npUMepe OYUCTKU TTOBAPEHHOU COJIN)»
6. 22.09.2026 ATOMBI 1 MOJIEKYJIBI
7. 24.09.2026 XUMUYECKUE DNIEMEHTHI. 3HAKH (CUMBOJIBI) XUMHUECKUX
JJIIEMEHTOB
8. 29.09.2026 [IpocThie U coKHBIE BEIECTBA
9. 01.10.2026 ATOMHO-MOJIEKYJIIDHOE YUYEHHE
10. 06.10.2026 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XUMHUUYECKas
(dhopmyna. BageHTHOCTh aTOMOB XUMHUYECKHX DJIEMEHTOB
11. 08.10.2026 OTtHocuTenbHas aToMHas Mmacca. OTHOCUTEINIbHAS



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

MOJICKYJIIpHAasA Macca

12. 13.10.2026 MaccoBas g0 XUMHYECKOTO DJIEMEHTA B COSIUHEHU U

13. 15.10.2026 KonuuecTtBo Beniectsa. Mosib. Mosisipaast macca

14. 20.10.2026 ®u3nuecKue U XMMUUECKHE SIBJICHUS. XUMUYECKas
peaxius

15. 22.10.2026 [Ipu3Haky 1 ycia0BUs IPOTEKaHMsI XUMUYECKUX PEaKIMM

16. 05.11.2026 3aKOH COXpaHEHMsI MACChI BEILIECTB. XUMHUECKHE
ypaBHEHUS

17. 10.11.2026 Brrunciienus kojandecTBa, MacChl BEIIECTBA 110
YPaBHEHUSIM XUMHYCCKUX PEaKIIui

18. 12.11.2026 Krnaccudukanus XuMHUecKuX peakuuii (CoeTMHEeH s,
pa3oKeHUsI, 3aMeIICHHsI, 0OMEHa)

19. 17.11.2026 M. B. JIoMOHOCOB — y4€HBINH-IHITUKIIOTICTUCT.
O06o001eHre U cCUCTEMaTHU3aIlis 3HAHUA

20. 19.11.2026 Kontponsnas pabora Nel no teme «Bemiecta u
XHUMHWYCCKHAE PEAKITUI

21. 24.11.2026 Bo3ayx — cMmech razos. CocraB Bo3ayxa. Kuciopog —
2JIEMEHT W IIpocToe BenecTBo. O30H

22. 26.11.2026 du3nvecKue 1 XMMUUECKHE CBOMCTBA KHCIOPOaa
(peaxmuu oxkucnenus, ropenue). [lonstre 06 okcumax

23. 01.12.2026 CriocoOblI mostydeHus: KUCaopo/aa B 1adopaTtopuu U
MIPOMBIIIIEHHOCTH. [IpruMeHeHne Kuciopoaa

24, 03.12.2026 TennoBoit 3 PeKT XUMUIECKOH peaKIuu, OHITHE O
TEPMOXMMHUYECKOM ypaBHEHUH, 3K30- U
SHAOTEPMHUECKUX PEAKIUIX

25. 08.12.2026 TormmBo (HedTh, yroias U MeTaH). 3arps3HeHre BO3IyXa,
CrocoObI €ro MpeI0TBPAIICHUS

26. 10.12.2026 [Ipaktrueckas padota Ne 3 o teme «llonyuenue u
coOupaHue KICIOopoa, U3y4YeHHE er0 CBOWCTB»

27. 15.12.2026 Bonopon — anemeHT 1 mpocToe BemecTBo. Haxoxaenue
B [IPUPOJIE

28. 17.12.2026 ®du3nvecKue U XMMHYECKHE CBOMCTBA BOJAOPOA.
[TpumeneHnue Bogopoaa

29. 22.12.2026 [ToHsATHE O KHUCIOTAX U COJIAX

30. 24.12.2026 CriocoOblI mostydeHus: BOAOPOJia B IaOOpaTOPHH

31. 29.12.2026 [IpakTuueckas pabora Ne 4 o teme «llomyyenue u
coOupaHue BOJAOPOJIa, U3yYEHHUE €ro CBONCTBY

32. 12.01.2027 MouisipHbiii 00bEM ra3oB. 3aKoH ABOTaIPoO

33. 14.01.2027 Brruncienus o0b€Ma, KOIHYECTBA BEIISCTBA ra3a 10 €ro
U3BECTHOMY KOJIMUYECTBY BEIECTBA MU 00BEMY

34. 19.01.2027 Boruncnenus 00bEMOB ra3oB 10 ypaBHEHHMIO PEaKIMM Ha
OCHOBE 3aKOHa 00BEMHBIX OTHOIIIEHUH ra30B

35. 21.01.2027 dusnueckre 1 XUMHUUECKHE CBOIICTBA BOIBI

36. 26.01.2027 CocraB ocHoBanuil. [loHsiTHe 00 HHIMKATOpPAX

37. 28.01.2027 Bona kak pactBopurtens. HaceilenHnsie u
HEHACBHIIIIEHHbIE PacTBOPHI. MaccoBasi 10J BELIECTBA B
pacTBope

38. 02.02.2027 [Ipaktuyeckas padora Ne 5 o teme «IIpurotoBienue
PacTBOPOB C ONPEACIEHHON MacCOBOM A0JEN
pPacTBOPEHHOTO BEIIECTBAY

39. 04.02.2027 KonTponpHast padbota Ne2 o reme «Kucnopoa. Bogopon.




Boma»

40. 09.02.2027 Oxkcupl: coCTaB, KIaccu(UKaIMs, HOMEHKJIATypa

41. 11.02.2027 [TonyueHnue u XuMHU4eCKUe CBOMCTBA KUCIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB

42. 16.02.2027 OcHoBaHWMsI: COCTaB, Ki1accu(UKaIms, HOMCHKIATypa

43. 18.02.2027 [lonyyeHnue u XxuMu4yeckue cBOMCTBa OCHOBAHUM

44, 25.02.2027 Kucnotsl: cocras, kinaccudukarysi, HOMEHKIATypa

45, 02.03.2027 [lonyyeHnue u XxuMu4eckue cBOMCTBA KUCIIOT

46. 04.03.2027 Conu (cpemHue): HOMEHKIIATypa, CIIOCOOBI TIOTyICHHUS,
XUMHYECKHE CBOMCTBA

47. 09.03.2027 [IpakTuueckas padota No 6. Pemenue
IKCIIEPUMEHTAIBHBIX 33724 110 TeMe «OCHOBHBIC KIIACCHI
HEOPraHWYECKUX COCAMHCHUIDY

48. 11.03.2027 ['enernueckas cBsA3b MEXIY KJIacCaMU HEOPTraHUYECKUX
CoeqUHEHUN

49, 16.03.2027 O06001eHre U cCUCTEMaTH3aIls 3HaHUM

50. 18.03.2027 KontponbHas padora Ne3 no teme "OcHOBHBIE KIacChl
HEOPraHWYECKUX COCTMHEHUN"

o1. 23.03.2027 [lepBbie MONBITKY KJIACCUPUKALNUN XUMHUECKUX
21eMeHTOB. [IOHATHE O TPYIIITax CXOHBIX DJIEMEHTOB

52. 25.03.2027 [Tepunognueckuii 3akon u [lepuoandeckas cucrtema
xuMudeckux dnemenToB J[. . Meneneena

53. 06.04.2027 [Tepuoapl, TpyMIbl, TOATPYIIIHI

54, 08.04.2027 Ctpoenue atomoB. CocTaB aTOMHBIX sijiep. M3oTombl

55. 13.04.2027 CtpoeHne MEeKTPOHHBIX 000JI0Y€K aTOMOB JIEMEHTOB
Ilepuonnueckoit cucremsl /. . MenneneeBa

56. 15.04.2027 XapakTeprucTiKa XHMHUYECKOTO 3JIEMEHTA T10 €ro
nojoxxeHuto B [lepuogunueckoii cucreme /1. 1.
Menneneena

57. 20.04.2027 3nauenue [leproauyeckoro 3aKkoHa JijIsl pa3BUTHSI HAYKH
u npaktuku. J[. 1. MenaeneeB — y4€HbIi, ne1aror 1
rpaKJIaHUH

58. 22.04.2027 DIIEKTPOOTPUIIATEIILHOCTh ATOMOB XUMHUYECKUX
JJIEMEHTOB

59. 27.04.2027 HMoHHast xumu4eckas CBsI3b

60. 29.04.2027 KoBaneHTHas nojsipHas XUMHUYECKasi CBS3b

61. 04.05.2027 KoBaneHTHas HenoJisspHas XUMUYECKask CBSI3b

62. 06.05.2027 CreneHb OKUCICHUS

63. 11.05.2027 OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUHI

64. 13.05.2027 OKuCIUTEIN U BOCCTAHOBUTEIIU

65. 18.05.2027 KonTponpHas padota Ne4 o reme «CtpoeHue aToma.
XUMUYECKas CBS3bY

66. 20.05.2027 PesepBHblit ypok. OG00IIEeHNE U CUCTeMAaTH3aIHs] 3SHAHUIH

67. 25.05.2027 PesepBHbIit ypok. O000IIeHNE U CUCTeMAaTH3aIlHs] 3SHAHUH

68. 25.05.2027 PesepBHbIit ypok. O000IIeHNE U CUCTeMAaTH3aIlHs] 3SHAHUH
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9 A KJIACC

Ne JATA TEMA YPOKA

YPOKA | 1O IVIAHY

1. 02.09.2026 [lepuonuueckuii 3akoH. [leproauueckas cuctemMa XUMUYECKUX
anemenToB J[. . Meneneera

2. 04.09.2026 3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB XUMUYECKUX IJIEMEHTOB
IIEPBBIX TPEX IIEPUOIOB

3. 09.09.2026 Knaccudukaims 1 HOMEHKJIATypa HEOPraHMUECKUX BEIIECTB

4, 10.09.2026 Buapl XuMu4ecKo# CBSI3U M TUITHI KPUCTAJUTMUYECKUX PEIIETOK

5. 16.09.2026 Kontponsnas padota Nel o reme «IloBTopenue u yriyoneHue
3HaHWH OCHOBHBIX pa3ZIeJIoB Kypca 8 Kiaccay

6. 17.09.2026 Knaccudukanus XuMHUeCKUX peakuuil o pa3aIudHbIM
IpU3HAKaM

1. 23.09.2026 [TonsiTHe o ckopocTn xuMHueckoi peakuuu. [lonsrue o
TOMOTCHHBIX U T€TePOTECHHBIX PEAKITUIX

8. 24.09.2026 [TonsiTHe 0 XUMHUYECKOM paBHOBECHH. PaKTOPBI, BIUSAIOLIUE HA
CKOPOCTh XUMUYECKOH PEAKINH U TOJI0)KEHNUE XUMHUYECKOTO
paBHOBECHSI

9. 30.09.2026 OKHUCIINTENEHO-BOCCTAHOBHUTEIBHBIC PEAKIINN

10. 01.10.2026 Teopus anexkTpoauTHueckoit aucconuanuy. CuiabHbIE U cladble
IIEKTPOITUTHI

11. 07.10.2026 HNoHHbIe ypaBHEHUS PEAKIIHMA

12. 08.10.2026 XHMHYECKUE CBOMCTBA KUCIIOT U OCHOBAHUI! B CBETE
MIPEACTABICHUH 00 AJICKTPOTUTHICCKOMN TUCCOIUAIINN

13. 14.10.2026 XHUMHUYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUN 00
ANEKTPOJIUTUYECKON TUCCOLMANN

14. 15.10.2026 [TonsaTHe 0 rUIpOIN3E CONei

15. 21.10.2026 O00011eHrEe U cUCTEMATU3ALNS 3HAHUN

16. 22.10.2026 [IpakTruueckas pabota No 1. «Pemenne skcnepuMeHTATBHBIX
3aau»

17. 05.11.2026 | KonTponbsHas padota Ne2 1o teme «IeKTPOTUTHICCKAS
Jucconrans. XMMHYECKHUe Peakiui B pacTBOPAX»

18. 11.11.2026 OO0mras xapakTepuCTUKA rajJoTeHOB. XMMHYECKHUE CBOMCTBA Ha
npuMepe xjaopa

19. 12.11.2026 XmopoBojiopoa. CoJisiHast KHCI0Ta, XUMHUYECKUE CBOMCTBA,
MOJIy4eHUE, IPUMEHEHHE

20. 18.11.2026 [IpakTuueckas paborta Ne 2 o teme «llonmydenue consHoM
KHUCJIOTBI, U3y4YEHUE €€ CBOUCTBY»

21. 19.11.2026 Boruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEAKIUi, €CIIU OJTUH
U3 PEareHToB JIaH B U30BITKE

22. 25.11.2026 | O6uias xapakTepucTuka 3neMeHToB VIA-rpynisl

23. 26.11.2026 AnnotpomnHsle Moaudukanuu cepsl. Haxoxaenue cepsl u eé
COEJIMHEHUH B NpHpoJie. XUMUYECKUE CBONCTBA Cephl

24, 02.12.2026 CepoBoiopoJi, cTpoeHue, GU3nvecKrne 1 XMMUYECKHe CBOMCTBA

25. 03.12.2026 Oxcunpl cepbl. CepHasi KUCIOTa, PU3HUECKUE U XUMUYECKUE
CBOICTBA, IPHUMEHEHHE

26. 09.12.2026 XVMHYECKUE PEAKIINH, JIEKAIINE B OCHOBE ITPOMBIIIJIEHHOTO
crioco0a MoJTy4eHHsI CEpHOM KUCIOThl. XMMUYECKOE 3arpsi3HeHHe
OKpYKarollel cpeibl COeAMHEHUSIMH CEPBI

27. 10.12.2026 Briuncnenue MaccoBoil 1011 BBIX01A MPOAYKTA PEAKIIUU




28. 16.12.2026 OO011as XxapakTEpUCTUKA AIEMEHTOB VA-Tpymiibl. A30T,
pacrpocTpaneHue B npupoje, Gu3nieckue 1 XUMHIECKHe
CBOMCTBA

29. 17.12.2026 AmMHaK, ero (uU3N4ecKrue 1 XMMUYECKHE CBOMCTBA, TOJIy4YCHHE
Y IPUMCHEHUE

30. 23.12.2026 [IpakTnueckas padora Ne 3 o teme «llomyuenne ammuaxa,
W3YUYEHHE €TI0 CBOMCTB)

31. 24.12.2026 A30THas KHCIOTa, € PU3nUecKre U XMMUIECKHE CBOWCTBA

32. 30.12.2026 Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHHUSI B KAUECTBE
MUHEpAIBbHBIX YI00peHnid. XUMHUYECKOE 3arpsisHeHNE
OKpYKAIOIIEH Cpe/ibl COeTMHEHHMSIMH a30Ta

33. 13.01.2027 ®dochop. Oxcun dhocdopa (V) u pochopras kuciora,
du3nUecKre ¥ XMMHYECKHE CBOMCTBA, TOJyYCHHE

34. 14.01.2027 Hcnonb3oBanue pocdaToB B KauecTBE MUHEPATbHBIX
ynoopeHuil. 3arps3HeHne npupoIHoil cpeapl hocharamu

35. 20.01.2027 VYraepos, pacpocTpaHeHUe B IPHPO/IE, GU3NIECKHE U
XUMHYECKHE CBOMCTBA

36. 21.01.2027 Oxcunpl yriaepoaa, ux (pusnveckue 1 XMMHYECKre CBOMCTRA.
JKosorndeckre mpoOIeMbl, CBSI3aHHBIE C OKCHIOM yIiIepo/ia
(1v)

37. 27.01.2027 VYronpHas KucioTa 1 €€ cosin

38. 28.01.2027 [IpakTuueckas pabora Ne 4 o teme "IlosryueHue yriekuciaoro
rasza. KauectBenHas peakuusi Ha kapOoHaT-HOH"

39. 03.02.2027 [TepBoHavyabHBIC TOHATHS 00 OPTAHMYECKHUX BEIIECTBAX KaK O
COEJIMHEHUSIX yriiepoa

40. 04.02.2027 KpeMHunii u ero coemmHeHus

41. 10.02.2027 [IpakTrueckas pabota No 5. Pemenue s3xcriepuMeHTaIbHbIX
3aja4 1o teMe «BakHellne HeMeTaulbl U UX COEAUHEHUs»

42. 11.02.2027 KontposbHast pabota Ne3 no teme «BakHelne HeMeTauibl 1
UX COCIMHEHUS

43. 17.02.2027 OO0m1as XxapaKTepUCTUKa XUMUUYECKHX AJIEMEHTOB — METaJLJIOB.
Mertannnydeckas CBsI3b U METAIMUECKask KPUCTAIIINYECKas
pemérka. OuznyecKkue CBOMCTBa METAIJIOB

44, 18.02.2027 XHUMHYECKUE CBOMCTBA METAJJIOB. DJIIEKTPOXUMHUYCCKUHN PST
HANPSDKEHUN METAIIJIOB

45, 24.02.2027 O6mue coco6sl nomydenust MetamuioB. CrutaBbl. Beruncienus
[0 YPAaBHEHUSM XUMHUYECKUX PEaKLU, €ClIU OJIUH U3 PEarcHTOB
COJICPIKUT MPUMECH

46. 25.02.2027 [ToHsTHE O KOPPO3UU METAJLIOB

47. 03.03.2027 IllemouHbIe METAILIBI

48. 04.03.2027 OKcHIbl ¥ THAPOKCUJIBI HATPUS U KAJIUS

49. 10.03.2027 IllenoyHO3eMeNbHBIC METAIIIbI — KAIbIIWN U MarHui

50. 11.03.2027 Baxneiime coeqJUHEHUS KAJIBIUS

51. 17.03.2027 O00011IeHNE U CUCTEMATH3ALNS 3HAHUN

52. 18.03.2027 JKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHEeHHUs

53. 24.03.2027 [Ipaktuyeckas padora Ne 6 o reme "XKEcTKOCTh BOABI U
METO/Ibl €€ yCTpaHEeHUs"

54. 25.03.2027 AJTIOMHUHUI

55. 07.04.2027 AmboTepHbIE CBOMCTBA OKCUIA U THIIPOKCHIA

56. 08.04.2027 Keneso

57. 14.04.2027 Oxcuppl, ruapokcu bl u conu xxenesa (I1) u xenesa (111)




58. 15.04.2027 O06o01IeHNe U CCTeMAaTH3alns 3SHAaHUN

59. 21.04.2027 [Ipaktuyeckas padora No 7. Pemenue skcnepuMeHTaIbHBIX
3a7a4 no teme «BaxkHeNme METaAJUIbl U UX COCTMHEHUSD)

60. 22.04.2027 Brruucnenus mo ypaBHEHUSIM XUMHYECKUX PEAKIIUM, €CIIU OJIUH
U3 PEarcHTOB JIaH B M30BITKE UJIH COJICPIKHUT MTPHUMECH.
BrrurciieHus MacCOBOH JIOJIH BBIXOJA MPOYKTA PEAKITUU

61. 28.04.2027 O0600111eH1Ee U cCUCTEMaTH3aIlis 3HAHUM

62. 29.04.2027 KonTponsHast padota Ne4 mo teme «BakHelre MeTauIbl 1 UX
COCTMHEHUSD)

63. 05.05.2027 BeniectBa u MaTepuasl B MOBCETHEBHOMN JKU3HU YEIOBEKa

64. 06.05.2027 XMMHYECKOE 3arpsi3HEHUE OKPYXKAIOUIeH cpebl

65. 12.05.2027 Ponb Xxumuu B pernieHnn SK0JI0rHUeCcKUuX npoodaemM

66. 13.05.2027 PesepBHbIil ypok. O000IICHIE W CUCTEMATH3AIVS 3SHAHHMA

67. 19.05.2027 PesepBubIit ypok. O60011IEHNE U CHCTeMaTH3alHs] 3SHAHU N

20.05.2027

68. 26.05.2027 PesepBHbIi ypok. O00OIICHNE U CHCTEMAaTH3aIHsI 3HAHHHA
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9 b KJIACC

Ne JATA TEMA YPOKA

YPOKA | 1O IUVIAHY

1. 03.09.2026 [Tepnoanueckwuii 3akoH. [lepuoanueckasi cucTeMa XUMHUECKHX
snemenToB JI. . MenaeneeBa

2. 08.09.2026 | 3aKOHOMEpPHOCTH B UBMEHCHUH CBOMCTB XUMHYECKUX JIEMEHTOB
NEPBBIX TPEX NIEPUOJIOB

3. 10.09.2026 | Knaccudukaiys 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB

4, 15.09.2026 | Buapl XUMUYECKOM CBSI3M M THIThI KPUCTAJUTMYECKUX PEIIETOK

5. 17.09.2026 | KontposnbHas padoTta Nel o reme «IloBTopenue u yriyoiaeHue
3HAHUH OCHOBHBIX pa3JelIoB Kypca 8 Kiaccay

6. 22.09.2026 | Knaccudukamus XUMHYECKUX PEAKIMi 110 pa3IMYHbIM
NpU3HAKaM

7. 24.09.2026 | IloHsTHE O CKOPOCTH XUMHUUYECKOU peakuuu. [TonsaTue o
TOMOTEHHBIX U F€TEPOTeHHBIX PEAKIUIX

8. 29.09.2026 | IloHsTHE O XMMHUYECKOM paBHOBeCHHU. DaKTOPHI, BIUAIOIMINE HA
CKOPOCTh XUMUYECKOW PEAKIIUU U MOJI0KEHHE XUMHUECKOTO
paBHOBECHS

9. 01.10.2026 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINHI

10. 06.10.2026 | Teopus 37eKTPOAUTHUECKOM nucconanuu. CHIIbHbIE U Cl1a0ble
AIEKTPOJIUTHI

11. 08.10.2026 | MoHHbIe ypaBHEHHUs peakLuit

12. 13.10.2026 | Xumudeckue CBOMCTBA KUCIOT M OCHOBAHUI B CBETE
MPEJICTABICHUN 00 ANEKTPOIUTUIECKOM JUCCOIUAIIIH

13. 15.10.2026 | Xumudeckue CBOMCTBA COJIEH B CBETE MPEICTaBICHHA 00
ANEKTPOJUTUYECKON TUCCOLUAITNN




14. 20.10.2026 | [ToHsTHE O THIPOIH3E COJICH

15. 22.10.2026 | O606meHne U cucTeMaTU3alus 3HaHUN

16. 05.11.2026 | [Ipaktuueckas padora No 1. «Pemenue skcrepruMeHTaTbHBIX
3a1a9»

17. 10.11.2026 | KonrtponbHas padota Ne2 o teme «DIEKTPOTUTHICCKAS
JHccoIanys. XMMUYECKHUE PEaKIIUN B PaCTBOPAX»

18. 12.11.2026 | OOmias XxapaKTepuCTUKa TaJOreHoB. XUMUYECKHAE CBOWCTBA Ha
npuMepe Xjaopa

19. 17.11.2026 | XmopoBogopoa. CoJisiHasi KUCIOTa, XAMHYECKHE CBOMCTBA,
N0JTy9eHHUE, TPUMEHEHHE

20. 19.11.2026 | IlpakTuueckas padota Ne 2 o Teme «Ilosrydenne consHOM
KHCJIOTBI, N3y4eHHE €€ CBOMCTB»

21. 24.11.2026 Brruucnenus mo ypaBHEHUSIM XUMHYECKUX PEAKIIUM, €CITA OJIUH
W3 pEareHTOB JIaH B U30BITKE

22. 26.11.2026 | OOm1ast xapakTepucTuKa neMeHToB VIA-rpymnisl

23. 01.12.2026 | AmnotpomnHble MoauduKanuu cepsl. Haxoxaenue ceprl u eé
COEIMHEHUH B IPUPOJE. XUMHUYECKHNE CBOMCTBA CEPHI

24, 03.12.2026 | CepoBomopoa, cTpoeHue, (hu3NIecKre U XUMHIECKIE CBOICTBA

25. 08.12.2026 | Oxcuabl cepbl. CepHasi KUCIIOTa, PU3HMUECKUE U XUMUIECKHE
CBOWCTBA, IPUMEHEHHE

26. 10.12.2026 | XuMudeckne peakiny, JeKalue B OCHOBE TPOMBIIIIJICHHOTO
crioco0a TOTydeH s CEPHOM KUCIOThL. XMMHYECKOE 3arpsi3HEHHE
OKpY>Karolllel cpeibl COeANHEHUSIMU CEPBI

27. 15.12.2026 Brrunciaenue MaccoBoil 1011 BBIX01a MPOAYKTA PEAKIIUH

28. 17.12.2026 | OGmias xapakTepucTHKa 3JIEMEHTOB VA-Tpymibl. A30T,
pacnpocTpaHeHue B Ipupoje, GU3N4ecKue 1 XUMUYECKHE
CBOMCTBa

29. 22.12.2026 | Ammuak, ero ¢pu3MUECKHEe K XUMUUYECKHE CBOMCTBA, TIOJydeHNE
U IPUMEHEHUE

30. 24.12.2026 | IlpakTudeckas pabora Ne 3 o teme «IlomyueHne aMmmuaka,
U3yUYCHHE €r0 CBOMCTB)»

31. 29.12.2026 | A3oTHas KHCIIOTa, €€ PU3MUECKHE K XUMUYECKUE CBOMCTBA

32. 12.01.2027 | Ucnonp30BaHKE HUTPATOB U COJICH aMMOHHUS B KAY€CTBE
MHUHEpAJIbHBIX y100peHni. XUMHUYECKOe 3arpsisHeHne
OKpY>Karolllel cpesibl COeIMHEHUSIMU a30Ta

33. 14.01.2027 | ®ocdhop. Okcun docdopa (V) u pochopras kucnora,
¢du3nUecKue U XMMHUYECKHEe CBOMCTBA, MOIyYeHHE

34. 19.01.2027 | Ucnoaws3oBanue GocdaToB B KAYESCTBE MUHEPATHHBIX
ynoOpeHuil. 3arpsis3HeHre npupoaHoil cpensl pocharamu

35. 21.01.2027 | Yraepon, pacnpocTpaHEHHE B IPUPOJE, PU3NUECKHUE U
XMMHYECKHE CBOMCTBA

36. 26.01.2027 | Oxcuapl yriaepona, ux GpU3MuecKue U XMMUYECKHe CBOWCTBA.
DKkosornyeckre npooaeMbl, CBA3aHHbIE C OKCHIOM yIiiepoJia
(1v)

37. 28.01.2027 | YronpHas KUCIOTa U €€ CONU

38. 02.02.2027 | IIpaktuueckas pabora Ne 4 o teme "llogydeHue yriekuciaoro
ra3a. KauectBennas peakius Ha kapOoHaT-MOH"

39. 04.02.2027 | [lepBoHauanbHbIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KAK O
COEJIMHEHUSIX yriieposa

40. 09.02.2027 Kpemumuii u ero coennHeHust

41, 11.02.2027 | IlpakTuueckas padota No 5. Perenne skcriepruMeHTaIbHBIX




3aJ1a4 110 TeMe «BakHennine HeMeTaUIbl U UX COEIMHEHUS

42. 16.02.2027 | KonrponbHas pabora Ne3 o teme «BaxkHeine HeMeTauIbl |
WX COCTUHCHUSD)

43. 18.02.2027 | OOmas xapaKTeprUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJLIOB.
Mertaindeckast CBsI3b U METALIHYSCKAsT KPUCTALTMICCKAS
pemérka. Ou3nyecKue CBOMCTBA METAJIOB

44, 25.02.2027 | Xumuueckue CBOMCTBA METAJUIOB. DIIEKTPOXUMHUYECKUH Psij
HaIPsSHKEHUN METaJUIOB

45, 02.03.2027 | O6ume criocoOb! mosrydenus MeTauioB. CrutaBel. Beraucnenust
10 YPAaBHEHUSM XUMHYECKHUX PEaKIU, €CIIA OJIUH U3 PEarcHTOB
COJICPIKHUT IPUMECH

46. 04.03.2027 | TloHsATHE O KOPPO3UU METAILIOB

47. 09.03.2027 IllenouyHbIe METAJIIBI

48. 11.03.2027 | Oxcuapl ¥ THAPOKCHIIBI HATPHS U KaJIHS

49, 16.03.2027 IllenouHO3eMEIBLHBIE METAIUIBI — KAIbIMI U MarHui

50. 18.03.2027 Baxueiimme coequHEHUS KAJIBIIUA

51. 23.03.2027 O0001Ienne ¥ cucTEMAaTH3AIHAS 3HAHUI

52. 25.03.2027 | XKEcTKocTh BOABI M CIOCOOBI €€ YCTpaHEeHUs

53. 06.04.2027 | IIpaktuueckas padora Ne 6 o Teme "YKECTKOCTh BOJIBI
METO/Ibl €€ YCTPAHEHHUS"

54, 08.04.2027 | AmomunHui

95. 13.04.2027 | AmdoTepHBIe CBOWCTBA OKCHIA U THAPOKCHIA

56. 15.04.2027 | XKeneso

57. 20.04.2027 | Oxcupsl, rumpoxkcuabl U conu xene3a (I11) u sxenesa (I1T)

58. 22.04.2027 O00011IeHre U cUCTEMATU3ALINS 3HAHUN

59. 27.04.2027 | Ilpaktudeckas padota No 7. Pemenne skcnepuMeHTATbHBIX
3a7a4 1o TeMe «BaxHeHIe MeTaubl U UX COCMHEHUS

60. 29.04.2027 Brruucienus mo ypaBHEHUSIM XUMHYECKUX PEAKIIUMA, €CITH OJIUH
U3 PEarcHTOB JIaH B U30BITKE MIIU COACPIKUT MPUMECH.
Brraunciienust MaccoBOM JI0JIM BBIXOJIA MTPOAYKTA PEAKIINU

61. 04.05.2027 O00011eHrEe U cUCTEMATU3ALNS 3HAHUN

62. 06.05.2027 | KonTtponbsHas padota Ned o teme «BakHEHIIIME METAIIITBI M KX
COCITMHCHUSD)

63. 11.05.2027 BemectBa n MmaTepuaiibl B HOBCEAHEBHOM )KM3HU YEJIOBEKA

64. 13.05.2027 | Xumudeckoe 3arpsi3HEHHE OKPY)KAroIIel CpeJibl

65. 18.05.2027 | Ponb XuMHUM B PEIICHUH YKOJOTHYECKUX TPOOIEM

66. 20.05.2027 PesepBublit ypok. O600IIEeHE U CHCTeMAaTH3aIHs] 3SHAHUH

67. 25.05.2027 PesepBublit ypok. OG00IIEeHNE U CHCTeMAaTH3allHs] 3SHAHUH

68. 25.05.2027 PesepBublit ypok. O600IIeHE U CHCTeMAaTHU3aIHs] 3SHAHUI
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. Xumust: 8-if kiacc: 0a30BbIi YPOBEHB: YUCOHUK; S-€ U3/laHNe, epepadoTaHHOE
I'abpuenssa O.C., OctpoymoB W.I'., CnagxkoB C.A. AKIMOHEpHOE OOLIECTBO
«M31aTenbcTBO «IIpocsemenue»
2. Xumusi: 9-i1 kmacc: 0a30BbId  ypOBEHB: YUE€OHHK; 5-€¢ U3JIaHUE,
nepepaborannoe l'aGpuenssu  O.C., OctpoymoB W.I'., CnaaxoB C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

I. B nomomp mkoaeHOMYy yuutento. M. IO. TopkoBenko «lloypouHbie
pazpabotku no xumuu k yueOnukam: O. C. I'abpuensna; H. . Conuna, M. II.
Canuna; I'. E. Pyasutuca, @. I'. ®enpamana» 9 knacce. «Bako», Mocksa 2005 r.
2. B nomomp abutypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumus».
[Tocobue s MKOJLHUKOB CTapIINX KiaccoB U mocrymnaronux B BY 361 Jpoda,
Mocksa 2005 T.
3. B momoms abutrypuenty. P. A. Jlugun, B. A. Momnouxko, JI. JI. AHnpeeBa
«Xumus». s MIKOJBHHKOB CTapliMX KJIAcCOB M mocTynarmomux B BY3bL
Teoperuueckue ocHoBbl. Borpocsl. 3agaun. Tectwl. [loa pempakuueit nmpodeccopa

P. A. Jlununa 3 — e wuspanue, wucnpasieHHoe. Jlpoda, Mocksa 2004 T.
4. Taobpuensu O.C. Ilporpamma xkypca xumuum mug 8-11 kimaccos
0011eo0pa3oBaTeIbHBIX YUPEKICHUM. — M.: Hpoda;
5. T'abpuensu O.C. Xumusi: 8§ kiacc : yuyeOHUK aiisg 0O0IIeo0pa3zoBaTEIbHBIX
YUPEKICHUH. — M.: Hpoda.
6. I'a6puensa O.C. M3zydyaem xumuto B 8 KiI.: nunaktudeckue marepuainsl / O.C.
["abpuensn, T.B. CmupHOBa. — M.: bnuk TUTIOC

7. I'abpuensu O.C., Bucko6oitnukosa H.I1., SmrykoBa A.B. Hactonphas xuura
yuaurens. Xumusa. 8 kiI.. Meroaumdeckoe mocobwe. — M.: poda;
8. T'abpuensn O.C., PynoB H.H., TonkynoB B.M. Xumudeckuil 3KCIepUMEHT B
HIKOJIE. 8 KJI1acc. — M.: Hpoda
9. MunuctepctBo oOpa3zoBanusi Poccuiickoit ®enepanuu. I[Iporpammsl st
oOmieoOpazoBaTenbHBIX yupexaeHuit. Xumus 8 — 11 kmaccel. -3-¢ u3manwue,

crepeotuniHoe -  Mocksa;  poda, 2002 1. (ctp. 26 —  37).
10. Pabouas mporpamma. Xumus. k YMK O. C. I'aGpuensina Jlabupunr. py.
N3narenbcTBO "Bako" 2016 T.

11. ®epepasibHOTO KOMIOHEHTa TOCYAAapCTBEHHOIO0 CTaHAapTa OOIIero
oOpazoBanus no xumuu (Yacts 1. OcHOBHOE 001lee 0Opa3oBaHuE) Jisl OCHOBHOM



0011e00pa3oBaTeabHON MIKOJIBl B COOTBETCTBUHU C CYIIECTBYIOIIEH KOHILIEMIMEH
XUMUYECKOTO 0o0pa3oBaHus.
12. Xumus: 8 kjacc: KOHTPOJIbHBIE U MpOBEepouHble paboThl K yueOHuky O.C.
labpuensna «Xumus. 8 xmace» / O.C. T'abpuensn, [1.H. bepeskun, A.A.
VYakoBa u Ip. — M. ; Hpoda;
13. Xumus 8 kiacc. Xumus 8 kiacc: yueonuk / O. C. IN'abpuensn. — 8- uzn.
npepad. — M. : JIpoda, — 2019 r. 287 c. [1] c. : un. - (Poccuiickuii yueOHUK).

ISBN 978-5-358-21272-5
14. Xumus B Tabmumax 8 — 11 wmaccel. CrpaBoyHOe Tmocobue. ABTOp —
cocraButenb A. E. HaconoBa 10 — e uzganue, crepeorunnoe. Jpoda, Mocksa
2007 r.
9 KJIACC

I. B nomourp mkonsHOMY yuutento. M. FO. Topkoenko «lloypounbie
paspabotku no xumuu K yueOnukam: O. C. I'abpuensna; H. U. Conuna, M. IL.
Canuna; I'. E. Pyasutuca, @. I'. ®enpamana» 9 knacce. «Bako», Mocksa 2005 r.
2. B nomomp abutypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumus».
[Tocobue s MKOJLHUKOB CTapIINX KiaccoB U mocrymnaronux B BY 361 Jpoda,
Mocksa 2005 T.
3. B momomts aburypuenty. P. A. Jlugun, B. A. Momnouxko, JI. JI. AnnpeeBa
«Xumus». s MIKOJBHMKOB CTapliMX KJIAcCOB M mocTynawomux B BY3bL
Teoperuueckue ocHoBbl. Bonpocsl. 3agaun. Tectsl. [loa pexakuueit npodeccopa
P. A. Jlununa 3 — e wuspanue, wucnpasieHHoe. Jlpoda, Mocksa 2004 T.
4. Tabpuensu O.C. Ilporpamma xkypca xumuum mua 8-11 kimaccos
0011eo0pa3oBaTeIbHBIX YUPEKICHUM. — M.: Hpoda;
5. Xumus 9 knace: yueOnuk / O. C. I'abpuensin. — 7-e uza. npepad. — M. : JIpoda
— 2019 T. 319, [1] C. HII. (Poccuiickmii y4eOHHK)
ISBN 978-5-358-21507-8
6. ['abpuensn O.C. U3ydaem xumuto B 9 ki1.: nunakrudeckue marepuanst / O.C.
["abpuensn, T.B. CmupHOBa. — M.: bnux TUTIOC
7. I'abpuensu O.C., Bucko6oitnukosa H.I1., SmrykoBa A.B. Hactonphas xuura
yaurens. Xumusa. 9  wi.:  Meroaumdeckoe mocobwe. — M.: poda;
8. T'abpuensn O.C., PynoB H.H., TonkynoB B.M. Xumudeckuil 3KCIepUMEHT B
IIKOJIE. 9 KJ1acc. — M.: Hpoda
9. MunuctepctBo obOpaszoBanusi Poccuiickoii ®enepauuu. I[Iporpammbl s
oOmieoOpazoBaTenbHBIX yupexaeHuit. Xumus 8 — 11 kmaccel. -3-¢ u3manwue,

crepeotunHoe - MockBa; Jpoda, 2002 r. (ctp. 26 —  37).
10. Pabouass mporpamma. Xumusa k YMK O. C. I'abpuensina Jlabupunrt. py.
N3narenbcTBO "Bako" 2016 T.

11. ®epepasibHOTO KOMIOHEHTa TOCYAApCTBEHHOrO0 CTaHAapTa OOIIero



oOpazoBanus no xumuu (Yacts 1. OcHOBHOE 0011Iee 0Opa3oBaHuE) sl OCHOBHOM
0011e00pa3oBaTeabHON IIKOJIBl B COOTBETCTBUHU C CYIIECTBYIOIIEH KOHILIENIMEH
XUMUYECKOTO o0pa3zoBaHus.
12. Xumus: 9 kiacc: KOHTPOJIbHBIE U TIPOBepouYHble paboThl Kk yueOHuky O.C.
Iabpuensina «Xumug. 9 kmace» / O.C. T'abpuensan, IL.H. bepeskun, A.A.
VYakoBa u Ip. — M. ; Hpoda;
13. Xumus 9 knacc: yueonuk / O. C. I'aGpuensin. — 7-e uzn. npepadb. — M. :
Hpoda — 2019 r. 319, [1] c. un. (Poccuiickuit yueoHuk) ISBN 978-5-358-21507-8
14. Xumus B Tabmumax 8 — 11 wmaccel. CrpaBoyHOe Tmocobue. ABTOp —

cocraButenb A. E. HaconoBa 10 — e uzganue, crepeorunnoe. Jpoda, Mocksa
2007 r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. Xumus http://skillopedia.ru/material.php?id=44992. http://uroki-
ximii.ru/metal/

3. http://www.youtube.com/watch?v=mMjRkmBz4cc&list=PL643F6DEB7
A9FCE1B BaJleHTHOCTh

4 Vicropus OTKPBITHUS
kpemuus http://www.alhimikov.net/otkritie_elementov/P.html

5. http://www.uchportal.ru/load/264-1-0-29556 yuuTenbCkuii mopTa

6. http://prezentacii.com/biologiya/5481-rastenie-zhivoy-
organizm.html mopTat rOTOBBIX MPE3CHTAIIUH

7. http://ru.wikipedia.org/wiki/%D0%EQ%F1%F2%ESYEDYES%FF Buku
neus

8. «Emunas xomnekmus Ludpossix O6pazoBatensHbix Pecypcos» (Habop
muppoBbix pecypcoB k yueOonmkam O.C. T'abpmensna)  (http://school-
collection.edu.ru/).

9. http://him.1september.ru/index.php — sxypHan «XuMus».

10. www.edi0s.ru — Dii1oc — HEHTP AUCTAHIIMOHHOTO 00pa30BaHHMS

11. www.km.ru/education - ydeOHBIE MaTepwalibl W CIOBapH Ha CaiTe
«Kupunn u Medonnii»

12.http://djvu-inf.narod.ru/ - anekrpornast OudIIMOTEKA

13.wwwe.alleng.ru — obpaszoBaTebHbBIC peCypchl HHTEPHETA.

14. www.openclass.ru — OTKpBITBIH  KJacc,ceTeBbie  00pa3oBaTelbHBIC
coobriecTBa

15.www.twirpz.com —pa3Hble MaTepHalIbl TI0 Pa3HBIM JUCIHILTHHAM
16.tpenaxxepsl Bo ®IIAOP



https://www.google.com/url?q=http://skillopedia.ru/material.php?id%3D4499&sa=D&ust=1548895911615000
https://www.google.com/url?q=http://uroki-ximii.ru/metal/&sa=D&ust=1548895911616000
https://www.google.com/url?q=http://uroki-ximii.ru/metal/&sa=D&ust=1548895911616000
https://www.google.com/url?q=http://www.youtube.com/watch?v%3DmMjRkmBz4cc%26list%3DPL643F6DEB7A9FCE1B&sa=D&ust=1548895911616000
https://www.google.com/url?q=http://www.youtube.com/watch?v%3DmMjRkmBz4cc%26list%3DPL643F6DEB7A9FCE1B&sa=D&ust=1548895911616000
https://www.google.com/url?q=http://www.alhimikov.net/otkritie_elementov/P.html&sa=D&ust=1548895911617000
https://www.google.com/url?q=http://www.uchportal.ru/load/264-1-0-29556&sa=D&ust=1548895911617000
https://www.google.com/url?q=http://prezentacii.com/biologiya/5481-rastenie-zhivoy-organizm.html&sa=D&ust=1548895911618000
https://www.google.com/url?q=http://prezentacii.com/biologiya/5481-rastenie-zhivoy-organizm.html&sa=D&ust=1548895911618000
https://www.google.com/url?q=http://ru.wikipedia.org/wiki/%25D0%25E0%25F1%25F2%25E5%25ED%25E8%25FF&sa=D&ust=1548895911618000
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1548895911618000
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1548895911618000
https://www.google.com/url?q=http://him.1september.ru/index.php&sa=D&ust=1548895911619000
https://www.google.com/url?q=http://www.edios.ru&sa=D&ust=1548895911619000
https://www.google.com/url?q=http://www.km.ru/education&sa=D&ust=1548895911620000
https://www.google.com/url?q=http://djvu-inf.narod.ru/&sa=D&ust=1548895911620000
https://www.google.com/url?q=http://www.openclass.ru&sa=D&ust=1548895911621000




