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MHHOACHUTEJIBHASA 3AITUCKA

[Iporpamma coctaBieHa Ha OCHOBE:

- denepanbHOrO TOCYIaPCTBEHHOTO 00pa30BaTeILHOTO CTaHIapTa OCHOBHOTO OOIIEro 00pa30BaHusl, YTBEPKICHHOIO TIPUKa3oM MHUHHCTEpPCTBA
oOpa3zoBanus n Hayku Poccuiickoit deneparun ot 31 mast 2021 No287

- @enepanbHOl 00pa30BaTENbHON IPOrpaMMBbl OCHOBHOTO 001ero oopasosanust ot 18.05.2023 Ne370

- IIpukaz Munnpoceemenus Poccun ot 09.10.2024 N 704 "O BHeceHHMH W3MEHEHHI B HEKOTOpBIC MpHKa3zbl MUHHCTEPCTBA MpocBemeHus Poccuiickoii
Odenepanyu, kacaromuecs (enepaabHbIX 00pa30BaTeIbHBIX MPOTPaMM HAYaJbHOTO OOINEro 00pa3oBaHUs, OCHOBHOTO OOIIEro 00pa30BaHUSA M CPEIHETO
obmero obpazoBanus" (3apeructpupoBano B Munrocte Poccnn 11.02.2025 N 81220)

- OcHOBHOM 00pa30BaTEBHON MPOrpaMMbl OCHOBHOTO 00111ero oopazosanuss MAQOY Uepsumesckoit COILI;

- Yue6Horo miana MAOY Yepsuiiesckoii COLL, yTepkaeHHOT0 npukazoMm aupektopa XKuskosoi H.A. ot 29.08.2025 roma Ne 298-O/] u
cormiacoBanHoro 29.08.2025 rona Ha 3aceganuu Ynpasisttomiero coseta MAOY Yepsumesckoit COLI npotokosn Nel2

- [Iporpammel Bociutannss MAQOY Yepsumesckoit COLI

[Tporpamma 1o XuMUM Ha YpOBHE OCHOBHOT'O 00111ero 00pa30BaHuUs COCTaBJIEHA HA OCHOBE TPEOOBAHNH K pe3yIbTaTaM OCBOSHHSI OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl OCHOBHOT'O 00111ero oopazoBanus, npeacraBieHHbIXx B PI'OC OO0, a takxke Ha ocHOBE (enepanbHON paboueit
IIPOrpaMMbl BOCIUTAHUS U C Y4ETOM KOHIIETILIMHU TPENoIaBaHus yueOHoro npeamMera « XuMus» B 00pa3zoBaTesbHbIX opraHu3anusx Poccuiickoi
denepanuu.

[TporpammMa o xuMuu Ja€T MpeACTaBIEHUE O IENAX, 0OILIel cTpaTeruu 00y4eHus, BOCIIMTAHUS U Pa3BUTHUS O0YUAIOLIUXCS CPEACTBAMHU
y4eOHOro IpeaMeTa, YCTaHaBIMBAeT OO0SA3aTENIbHOE IPEAMETHOE COEp)KaHUe, IpeaycCMaTpUBAeT pACHpelesieHHe ero o KiaccaMm |
CTPYKTYpUPOBAHHUE IO pa3JielaM U TeMaM IIpOorpaMMmBbl 110 XUMUH, OIPEEIISAET KOJNUECTBEHHBIE U KAU€CTBEHHBIE XapaKTEPUCTUKH COJIEP/KaHNUs,
PEKOMEHAYEMYIO IMTOCICA0OBATCIIBHOCTD U3YYCHUA XUMHU C y‘-IéTOM MCKIPEIMETHBIX U BHYTPHUITPEAMETHBIX CBHSeﬁ, JIOTUKH yqe6Hor0 mporecca,
BO3PACTHBIX OCOOEHHOCTEH O00y4aromuxcsi, ONpenesisieT BO3MOXKHOCTH IpeaMeTa JJs peanu3alu TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS
OCHOBHOI1 00pa30oBaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOT'O 00111eT0 00pa30BaHMsl, a TaK)Ke TpeOOBAaHUMN K pe3y/bTaTaM 00y4eHHUs! XUMUU Ha
YpOBHE IIeNieil M3ydeHUs MpeaMeTa U OCHOBHBIX BHJOB y4eOHO-ITO3HABATEIbHON NEATETBHOCTH OOYYaroIlerocsi 1Mo OCBOEHHUIO Y4eOHOro
COJIepKAHUS.



3HaHUE XUMHH CIIY’)KUT OCHOBOW AJisi (POPMHUPOBAHUS MUPOBO33PEHUS 00YHYAIOLIErocs, €ro MpeACTaBIeHU O MaTepHaIbHOM €IUHCTBE
MHpa, BAXKHYIO pOJIb UTPAIOT (POpMUpYyEMble XUMUEH NPeICTaBIEHUS O B3aUMOINPEBPALLCHUAX S3HEPTUHM U 00 3BOJIIOLUY BEIIECTB B PUPOJIE, O
OyTSAX pPEHIeHUs TII00aJIbHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHUS UYEIOBEYECTBA — CBHIPHEBOM, YHEPTETHUECKOM, MUIIEBONH M SKOJIOTUYECKOMH
6€3011aCHOCTH, IPOOIIEM 3IPABOOXPAHEHMSL.

HSyLIeHI/IC XUMUU:

CIOCOOCTBYET pean3aliii BO3MOXKHOCTEH UIsi caMopa3BUTUA U (POPMHUPOBAHUS KYJIbTYPHI JIMYHOCTH, €€ oOmIed U QyHKIMOHAIBHON
TPaMOTHOCTH;

BHOCUT BKJIaJ B (pOpMHpOBaHHE MBIINUICHUS M TBOPYECKUX CIOCOOHOCTEH OOYJaroIIMXcs, HAaBBIKOB MX CaMOCTOSTEIbHON ydeOHOM
JeSITeTIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEAOBATEILCKUX YMEHHH, HEOOXOJMMBIX KaK B IOBCEAHEBHOM KHU3HH, TaK U B MPO(EeCCHOHATBHOMI
JeATEIbHOCTH;

3HAaKOMHUT CO CH@HI/I(I)I/IKOI‘/'I HAaYYHOT'O MBIIIJICHU, 3aKJIAAbIBACT OCHOBBI HEJIOCTHOT'O B3IJIA[ld HAa CAUHCTBO IMIPUPOABI U YCJIOBCKA, SABJISACTCA
OTBCTCTBCHHBIM 9TaroMm

B Q)OpMHpOBaHI/II/I CCTGCTBCHHO-HaquOﬁ I'PaMOTHOCTH O6y‘IaIOH_[I/IXC$I;

CHOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K MIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIA]
B DKOJIOTMUYECKOE 00pa3oBaHue 00yUYarOIUXCSl.

JlanHble HampaBieHUs B OOyYEHHMM XUMHUHU OOECIEeuMBaIOTCA CHEU(PUKON colepKaHUs Y4eOHOro mpeaMeTa, KOTOpBIM SIBISETCS
MeAarornyecky alaiTHPOBAaHHBIM OTpakeHHEM 0a30BOI HAYKH XMMHHU Ha ONPEAEIEHHOM dTare €€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOTO 00IIEero 0Opa3oBaHUsl OPUEHTHPOBAH HA OCBOCHHE OOYYAIOIIMMMCS CHUCTEMBI MEPBOHAYAIBHBIX
MOHITUI XUMHH, OCHOB HEOPTaHUUYECKON XUMHUHU M HEKOTOPBIX OT/IEIbHBIX 3HAUMMBIX TTOHSITUN OPraHUYECKOU XHUMHH.

CrpykTypa coaepXaHus NPOTrpaMMbl 1O XUMHM CPOpPMHpPOBaHA HAa OCHOBE CHUCTEMHOro mojaxona k e usydenuto. CopepikaHue
CKJIQ/IBIBAETCS] U3 CUCTEMBI MOHATHH O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE U CHUCTEMbl MOHITUNA O XUMHUYeCcKo peakuuu. O0e 3T CHUCTEMBbI
CTPYKTYPHO OpPTraHM30BaHBbI 110 IPUHIUITY IOCIEA0BATENBHOIO PAa3BUTHUS 3HAHUI HA OCHOBE TEOPETUUECKHUX NIPEICTABICHUN Pa3HOTO YPOBHS:

— ATOMHO-MOJICKYJIAPHOT'O0 YUCHUS KaK OCHOBBI BCEI'0 CCTCCTBO3HAHU A,

- HCpI/IOIlI/I‘lCCKOFO 3aKOHa I[ H. MeneneeBa Kak OCHOBHOI'O 3aKOHa XHUMUU,



— YUCHUA O CTPOCHUHU aTOMa U XHUMHYSCKOHN CBsI3H,
- Hpe,I[CTaBJ'ICHI/Iﬁ 00 SHCKTpOHHTH‘ICCKOﬁ Jucconyanyi BEIICCTB B paCcTBOpax.

TeopeTquCKHe 3HAaHUA PACCMATPUBAIOTCA HAa OCHOBC OMIIMPUYCCKHU TIOJYUCHHBIX KW OCMBICICHHBIX q)aKTOB, Pa3sBUBAIOTCHA
IMOCJICA0OBATCIIBPHO OT OAHOI'O YPOBHA K APYT'OMY, BBIIIOJIHAA (1)YHKI_II/II/I OOBSICHEHHS U IIPOrHO3UPOBAHUA CBOﬁCTB, CTPOCHUA U BO3MOKHOCTEM
MPAKTUYCCKOIo NPUMCHCHHUA U IMMOJTYYCHHA N3Yy4aCMbIX BCIICCTB.

OcBocHHE MTPOrPAMMEI TI0 XHMHH CITOCOOCTBYET ()OPMUPOBAHHIO MPEACTABICHUS O XUMHUECKON COCTABIISIFOIICH HAyYHOW KapTUHBI MHpa
B JIOTHKE €€ CUCTEMHOMN NPUPO/Ibl, IEHHOCTHOI'O OTHOUIEHHUS K HAYYHOMY 3HAHUIO M METOJIaM MO3HAHUS B HayKe. 3yueHne XuMUH MPOUCXOAUT
C MPUBJICYCHUEM 3HAHUN U3 paHee N3YUYCHHBIX yueOHBIX mpeaMeToB: «Okpyxaromuii Mupy, «buonorus. 5—7 knaccel» u «Pu3nka. 7 Kiacey.

[Tpy u3yyeHUH XUMHUHM MPOUCXOIUT (HOPMHUPOBAHHE 3HAHMH OCHOB XMMHUYECKOH HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS,
MPAKTUYECKON JEATEIbHOCTU YeJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MMPOBOM KyJIbTYpbl. 3ajaua y4yeOHOro mpeaMeTa COCTOUT B
(GOpMHPOBAHUN CUCTEMbl XHMHYECKHUX 3HAHMM — BaXKHEHIIMX (AKTOB, MOHATUH, 3aKOHOB M TEOPETUYECKUX IOJOXKEHUH, JOCTYIHBIX
00001IeHNT MHUPOBO33PEHUYECKOTO XapaKTepa, S3blKa HAyKH, B NMPHOOMIEHHH K HAYYHBIM METOJaM IIO3HAHUS MPH W3YYCHHH BEIIECTB U
XUMHUYECKHX peakuui, B (OPMHUPOBAHUU M Pa3BUTHM I103HABATEIbHBIX YMEHMH M MX MPUMEHEHMM B y4yeOHO-IIO3HABAaTENbHOW M y4eOHO-
UCCIIEI0BATEIbCKON AEATEIBHOCTH, OCBOCHUU MIPaBHJI 0€30I1aCHOT0O 0OpAaIlleHHs C BEIIeCTBAaMH B IOBCEJHEBHOM JKU3HU.

[Tpu n3yyeHnH XUMHUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMsl Ba)KHOE 3HAUEHHE IPUOOpENH Takue e , Kak:

— (hopmMHpoBaHNE UHTEUIEKTYAIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHNUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO
pelLIeHNi, ClIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSM JKU3HU;

— HaIpaBJICHHOCTb 06y"IeHI/I}I Ha CUCTEMATHYCCKOC HpI/IO6H_[eHI/Ie o6yqa}onmxc;1 K CaMOCTOATEIbHON II03HABaTEJIbHOU ACATCIIbHOCTH,
HAayYHbBIM MCTOdaM IMO3HAHU, q)OpMI/IPYI-OH_II/IM MOTHUBAIIUIO U Pa3BUTUC CITOCOOHOCTEH K XHUMUU,

—obecrieyeHne yCIOBHI, CIHOCOOCTBYIONMIUX MPHOOPETEHHI0 OOYYAIOUIUMUCS ONBITa Pa3HOOOpPA3HON NEeATEIBHOCTH, TMO3HAHHUS U
CaMOIIO3HAHUS, KITFOYEBBIX HABBIKOB (KITIOYEBBIX KOMIIETCHIINH ), UMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE JIJIS PA3IUYHBIX BHJIOB IEATEIHHOCTH;

— (hopmupoBanue 001l HyHKIIMOHATBHON M €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM YHCJIE YMEHUN OOBSCHATH U OIICHUBATh SABJICHUS
OKpPY’KaroIIero MUpa, UCIOJb3Ys 3HAHUSI U OIIBIT, TOJIYYE€HHbIE PU U3YyYEeHUH XUMUHU, TPUMEHSTh UX MIPHU pelIeHUH NMpoOsieM B MOBCEIHEBHOMN
KU3HHU U TPYJOBOH JIEATEIbHOCTY;



—dopmupoBanre y o0OydarolUXCsi T'YMAaHUCTHYECKMX OTHOIICHUN, MOHUMAaHHUS LEHHOCTH XUMHUYECKUX 3HAHUU I BBIPAOOTKHU
OKOJIOTHUYECKU TIeJIECOO0PA3HOTO TOBEJCHUSI B OBITY W TPYIOBOM ACSITEILHOCTH B IICNISIX COXPAHEHHS CBOETO 3J0POBbSI U OKPYKAIOIIEH
MPUPOHON cpeabl;

— pa3BUTHE MOTHUBALIUK K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CaMOBOCIMTAaHUIO HAa OCHOBE YCBOCHHS OOIEUETOBEUECKHUX
LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQIIIA U HANPABICHHOCTH JaJbHEHIIEro 00y4eHus.

OcBoenune cozmepxanusi Kypca «XUMUs» B OCHOBHOM IIKOJIC TIPOUCXOIUT C ONMOPOW Ha 3HAHUS M YMEHUs, c()OPMHUPOBAHHBIC B MPEAMETHOU
obmactu «EcTecTBeHHO-HAayYHBIE IPEAMETHI». Y YeOHBIM IJIAHOM Ha U3y4eHHE XUMUU B 9 Kiacce OTBOAUTCS 68 yacoB (2 "aca B HEAETIIO).

JlesiTeIbHOCTD YYUTEJIs ¢ Y4eTOM MPOrpaMMbl BOCIIHTAHUS

I'paxxnanckoe BocnuTanue (hopMUPOBaTh POCCUICKYIO IPAKIAHCKYIO UIEHTUYHOCTD, MPUHAJICKHOCTh K OOIIHOCTH TPaXKIaH
Poccuiickont ®@enepanun, k Hapony Poccnn kak MCTOYHHKY BiIacTu B PoccuiickoMm rocyiapcrse u
CYOBEKTY ThICSIUETIETHEH POCCUNCKOM roCcyaapCTBEHHOCTH, U3YUEHUE U YBaXKEHHE IpaB, CBOOO U
o0s13aHHOCTEH rpaxaanuHa Poccun;

[MaTPUOTUYECKOE BOCIIUTAHUE BOCIUTHIBATH JIIOO0OBB K POAHOMY Kpato, PoauHe, cBoeMy Hapony, yBakKeHHE K IPYTHM HapoAam
Poccuu; ucropuueckoe mpocserieHne, opMupoBaHUE POCCUNCKOTO HAITMOHATHLHOTO HCTOPHUECKOTO
CO3HaHUs, POCCUNMCKON KYIIbTYPHON UJIEHTUYHOCTH;

JTyXOBHO-HPABCTBEHHOE BOCIUTHIBATh HA OCHOBE JYXOBHO-HPABCTBEHHOM KYJIBTYPbI HApOAOB Poccuu, TpaAUIIMOHHBIX PEJIUTHNA
BOCIIUTAHHUE HapoaoB Poccun, hopMupoBaHue TpaIUIIMOHHBIX POCCUUCKUX CEMEIHBIX IIEHHOCTEH; BOCIUTAHNE
YECTHOCTH, JOOPOTHI, MHJIOCEPIHSI, COTIEPEKUBAHUSA, CITPABEIJINBOCTH, KOJJIEKTUBU3MA, APYKETIO0US
Y B3aMMOIIOMOIIH, YBKECHHS K CTapIINM, K IAMSTH IIPEAKOB, UX BEPE U KYIBTYPHBIM TPAIULIUSIM;

JCTETUYECKOE BOCIIUTAHUE (opMHPOBATh SCTETUYECKYIO KYIBTYPY Ha OCHOBE POCCUHCKUX TPaJUIIMOHHBIX JYXOBHBIX IEHHOCTEH,
MPHOOIIATH K JIy4IIUM 00pa3aM OT€YeCTBEHHOTO U MUPOBOTO HCKYCCTBA;
¢uznyeckoe BOCIUTAHNE (bopMHpOBaTh KYIBTYpY 37I0pPOBOr0 00pa3a *KHU3HH U HIMOIMOHAIBHOTO 01aronoiay4ns — pa3BUBaTh

¢u3nyeckre CiocOOHOCTH € Y4ETOM BO3MOKHOCTEH M COCTOSIHUS 37I0POBbsI, HABBIKOB 0€30I1aCHOTO
MIOBEJICHUS B IPUPOJTHON U COLIMATILHON CpEJIE, YpE3BbIUaliHbIX CUTYaIUsX;

TPYIOBOE BOCITUTAHUE BOCIIUTBIBATh YBAXKECHHE K TPYLY, TPYAALIUMCS, pe3yabTaTtaM Tpyaa (CBOETro U APYTUX JIIOAeH),
OpPHEHTAIUs Ha TPYIOBYIO JAEATEIbHOCTb, OJTy4YeHUE Mpodeccuu, TMUHOCTHOE CAMOBBIPAKEHHUE B
MIPOAYKTUBHOM, HPABCTBEHHO JOCTOMHOM Tpy/e B POCCUICKOM 00IeCTBE, Ha TOCTHIKEHUE
BBIJIAIOIINXCS PE3YIBTATOB B IPO(PECCHOHATLHON IEATEIbHOCTH;




IKOJIOTUYECKOE BOCIIHUTAHUE (bOopMHPOBATH IKOJIOTUYECKYIO KYJIBTYPY, OTBETCTBEHHOE, OEPEKHOE OTHOLICHUE K IIPUPOJIE,
OKpYKAIOLIEH Cpelie Ha OCHOBE POCCUMCKUX TPAAULUMOHHBIX JYXOBHBIX LIECHHOCTEW, HABBIKOB OXPaHBI,
3aIIUThI, BOCCTAHOBJICHNSI IPUPOJIBL, OKPYKAIOIIEH Cpelibl;

BOCITUTAHME [IEHHOCTEH HAYYHOTO | BOCIIUTHIBATH CTPEMJICHHUE K TIO3HAHUIO CE€0S M IPYTUX JIFOICH, TPUPOJIBI U OOIIECTBA, K MOJYICHUIO
HO3HAHUS 3HAHUi{, KAYECTBEHHOTO 00pa30BaHMs ¢ YYETOM JINYHOCTHBIX HHTEPECOB U OOIIECTBEHHBIX
noTpeOHOCTEH.

COJIEP)KAHUE YYEBHOI'O ITPEAMETA
BeurecTBo M XuMH4YeCKas peakmusi

[lepuonunueckuii 3axoH. [lepuonnueckas cucrema xumudeckux snemeHToB [[. Y. MenneneeBa. Ctpoenrne aToMoB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XMMHUUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KAJIMs, KaJbLUS U WX COCAMHEHHM B COOTBETCTBUM C IOJIOKEHHEM
37eMEHTOB B [leproauyeckoil CuCTeMe U CTPOCHUEM UX aTOMOB.

CTpOCHI/Ie B€OICCTBA: BU/bI XUMHYECKON CBS3HU. THIIBI KPUCTATNINICCKUX pGIHéTOK, 3aBUCHMOCTEh CBOMCTB B€OICCTBa OT THIIA
KpHCT&HHquCKOﬁ pCI_HéTKI/I 1 BHUAA XAMHYECKOH CBS3H.

KJ'IaCCI/I(I)I/IKaI_[I/IH W HOMCHKIJIATypa HCOPraHUYCCKUX BCIICCTB. XHWMHUYECKHE CBOMCTBA BCIICCTB, OTHOCAIMIUXCA K PA3JIMYHBIM KJIaCCaM
HCOPTaHNYCCKUX COG,Z[I/IHCHI/II\/’I, FCHCTUYCCKAs CBA3b HCOPraHUYICCKHUX BCIICCTB.

Knaccugukarus XuMH4ecKUX peakliuii o pa3IMyHbIM IPU3HAKAM (10 YUCITY  COCTABY YYaCTBYIOLIUX B PEAKIIMU BELIECTB, 10 TEIJIOBOMY
3¢¢deKTy, MO0 H3MEHEHMIO CTENEHEW OKHUCIEHMS XHMUYECKUX DJEMEHTOB, MO0 OOpaTHMMOCTH, IO Y4YacTHIO KaTajau3aTopa). OJK30- HU
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

ITonsrue o CKOpPOCTH XHUMHUYECKOH peaKkmuu. [TonsTHe 00 O6paTI/IMBIX n HeO6paTI/IMLIX XUMHUYCCKUX PCAKIHUAX. IToHsITHE O TOMOI€HHBIX U
TCTCPOTCHHBIX PCAKIUAX. ITousrue o karanuze. [loHITHE O XUMHYISCKOM PaBHOBCCHHU. (DaKTOpI)I, BJIMAIOIUEC HA CKOPOCTH XUMHYIECKOM pCaKknuuun
H MTOJIOKCHHUEC XUMHUYCCKOTO PABHOBCCHA.

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pcaKknuu, BHCKTpOHHHﬁ 0alaHC OKHCIUTEILHO-BOCCTAHOBUTEIBLHOU pCaKkmuu. CocraBncHue
ypaBHCHI/Iﬁ OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C UCITIOJIB30BAHUCM MCTOAA 3JICKTPOHHOT'O Oananca.

Teopust >MEKTPONUTHUECKON AUCCOUMALNU. DIEKTPOIUTHL U HEAIEKTPOIUThL. KaTHoHbI, aHHOHBL. MeXaHU3M TUCCOIMAMU BEIECTB C
Pa3TMYHBIMH BUAMU XUMHYECKOU cBsi3u. CTeneHs aucconnanuu. CUIbHBIC U C1a0ble JIEKTPOTUTHL.



Peakuuu moHHoro ooMmeHa. YciaoBusl MPOTEKAHUS PeaKlMii MOHHOTO OOMEHa, MOJHbIE M COKPAIEHHBIE HOHHBIE YpaBHEHHS peakiuil.
CBolicTBa KUCJIOT, OCHOBaHUIl U coJiel B CBETE MpEACTaBICHUI 00 3JEKTPOIUTUYECKOMN nucconnanuu. KadecTBeHHbIE peaklud Ha HOHBI.
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

03HAKOMJICHHE C MOJECISAMHU KPUCTAIUIMYECKHX DPEMIETOK HEOPTaHWYECKUX BEIIECTB — METAIOB M HEMeTauioB (Tpadura W anmasa),
CJIOXKHBIX BEIIECTB (XJIOpHUJA HATPHUS), UCCIIEOBAHHE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pPeakIMy OT BO3JIEHCTBUS Pa3IMUYHBIX (DaKTOPOB,
UCCJIEJOBaHKE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILLECTB, IPOLIECCA JUCCOLUALIUN KUCIIOT, 1EN04Yel U coliel (BO3MOKHO UCII0JIb30BAaHUE BUIEO
MaTepuasoB), IPOBEJACHUE OIMBITOB, WLTIOCTPUPYIOIIUX MPU3HAKK MPOTEKAaHUs peakuil HOHHOTO oOMeHa (0O0pa3oBaHHE OCaJlKa, BbIACICHUE
ra3a, 00pa3oBaHUE BOJIbI), ONBITOB, HIUTFOCTPUPYIONTUX IPUMEPHI OKHCIUTEIILHO-BOCCTAHOBUTEIILHBIX peakinii (TOpeHHE, peaKIUy pas3IoKeHus,
COETMHEHUS ), PACIIO3HABAHNE HEOPTAHMUECKUX BEIIECTB C MOMOIIbIO KAUeCTBEHHBIX PEAKIIMil Ha MOHBI, PEIICHHE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTanabl 1 UX cOeTUHEHUS

OOmast xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBbIE CTETNEeHH OKucieHus. CtpoeHue U (uzmyeckue
CBOMCTBa MPOCTHIX BELIECTB — raJIOTeHOB. XMMHYECKHE CBOMCTBA Ha IPHUMEpE XJIopa (B3aUMOACHCTBHE C METAJUIaMH, HEMETAJJIaMH, IEI0YaMu ).
Xnoposonopon. ConsHas KHCIOTa, XUMHUYECKHE CBOWCTBA, OITy4eHHe, IpUMeHeHHe. J{eficTBIe XJ1opa 1 XJIOPOBOIOPOIa HA OPTaHU3M YeTI0BEKa.
Baxueiime XI0pHuabl U X HAXOXKAEHUE B IPUPO/IE.

OOmas xapakTepucTtuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHS aTOMOB, XapakTepHble cTerneHu okucieHus. CTpoeHue u
¢u3nyecKkue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U cepbl. AJIIIOTPOITHbIE MOAU(PHUKAIIMU KUCIOPOa U cepbl. XUMHYECKHE CBONCTBA CEPHI.
CepoBoniopoJi, cTpoeHue, pu3ndeckue U Xumuueckue cBoicTBa. OKCHIBI cepbl KaK MPEJCTaBUTENN KUCIOTHBIX OKcHJ0B. CepHasl KUCIOTa,
¢duznueckue U XuMUYeCcKre CBOMCTBa (00IIMe KaK MPEJCTaBUTENS Kilacca KUCIIOT U crienupuyeckue). XUMHUECKHE peaklnu, Jexallue B OCHOBE
IPOMBIIIJICHHOTO CIoco0a MoydeHus: cepHOi KUCIOoThl. Ilpumenenne cepHoit kuciaoTel. Cou cepHON KHMCIOTHI, KaUeCTBEHHAsl peakius Ha
cynbgar-uoH. HaxoxzaeHue ceppl M €€ cCOeqUHEHH B mNpupoae. XUMHUYECKOE 3arps3HEHHE OKPYKaIoLIeH Cpellbl COCTUHEHHUSIMH CEepbl
(KMCTIOTHBIE 10K, 3arPsA3HEHUE BO3IyXa U BOJJOEMOB), CIIOCOOBI €T0 MPeI0TBPAILCHHS.

OOmast xapakrtepucTuka »3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHMS AaTOMOB, XapaKTE€pHbIE CTENEHH OKUCIEHUs. A3OT,
pacrpocTpaHeHue B pupoje, pusnueckue u XuMu4eckue cBoiictsa. KpyroBopot a3ora B npupoje. AMMHUAK, ero (pu3ndeckrue 1 XuMHUeCKue
CBOICTBa, mosyueHue u npumeHenue. Conyu aMMoHUs, UX (HU3HUECKHUE U XUMUYECKHe CBOMCTBA, MpuMeHeHune. KauecTBeHHast peakiusi Ha HOHbI
aMMOHHS. A30THasg KuUCIIOTa, €€ TOoJydyeHue, (u3nyeckhe W XUMHYECKHe CBoicTBa (OOIIMe Kak MpeICTaBUTENsl Kiacca KUCIOT U
cnenuduyeckue). McrnonbzoBaHue HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPATIbHBIX YA0OpeHU. XUMHUECKOe 3arpsi3HeHNE OKpY Karolei
Cpezbl COeIMHEHUSIMH a30Ta (KUCJIOTHBIE TOXKAHM, 3arpsi3HEHHE BO31yXa, TOUBBI M BOA0EMOB). Docdop, amnoTponHeie Moaudukanuu dpocdopa,



¢usnueckne u xumudeckue cpoictBa. Oxcua dochopa (V) u dochopnas kucinora, GusnyecKrue U XUMHUECKHE CBOMCTBA, IMOJyYCHHUE.
Hcnonbs3oBanue (pochaToB B Ka4eCTBE MUHEPATIBHBIX YIOOPEHHI.

OOmast xapakrepuctika 31eMeHTOB [VA-rpymmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHBbIC CTENEHH OKHUCIICHHS. YTIEepo[,
AUTOTPONHBIE MOAU(DHKAINK, PAaCIPOCTPaHEHUE B MPUPOJE, PU3NUYECKHUE W XUMHUYECKHE CBolicTBa. AncopOmus. KpyroBopor yriepona B
npupoze. Okcuasl yriepona, ux (U3MYECKHEe M XUMHUYECKHE CBOWCTBA, NIEHCTBHE HA JKMBBIC OPraHM3MBbI, IOJIYYCHHUE W TPUMEHCHUE.
DKoJorudyeckrue MpoodiemMbl, CBs3aHHBIE ¢ OKcuaoM yriepoxaa (IV), rumore3a rino0anbHOrO MOTEIUICHUS KIMMAaTa, MapHUKOBBIA d()QEKT.
VYronbHas KHCIOTa U €€ COJH, NX (PU3MUECKUE U XUMHUECKUE CBOMCTBA, MTOJyYeHHE U TpUMeHeHrne. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBaHne KapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIIIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TepBoHaYaIbHBIC MOHATHS OO0 OPraHUYECKHX BEIICCTBAX KaK O COCJAMHCHHSX yriiepoja (MeTaH, 3TaH, TWJICH, alleTHIICH, JTaHOI,
[JIMLIEPHUH, YKCyCHas kucnota). [IpupoHbie ICTOYHHUKY YTIIEBOAOPOI0B (YTOJb, TPUPOIHBIN ra3, HePTh), MPOAYKTHI UX MepepadoTKH (OEH3UH),
WX POJIb B OBITY ¥ TPOMBIIIIICHHOCTH. [TOHITHE 0 OMOIOTHYECKU BKHBIX BEIIECTBAX: JKUPaX, OSKaX, YIIEeBOIaX — U UX POJIM B JKU3HU YEIIOBEKA.
MarepuanabHOE €TUHCTBO OPTaHHYECKUX U HEOPTAaHUYECKUX COCTUHCHHIA.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, MojiydeHHe U mnpuMeHeHue. CoeauHeHus KpemHHs B mpupone. OOmiue
npencraBieHus 06 oxcuae kpemuus (IV) u kpemnueBoii kuciaore. CHIMKATHI, UX UCIIOJNB30BaHUE B OBITY, B MPOMBIIUIEHHOCTH. BaxkHeiinme
CTPOUTENbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. [IpobieMbl 6€30mMacHOr0 HMCHOJIB30BAHHS CTPOUTEIBHBIX
MaTepHalioB B IOBCETHEBHOM JKU3HMU.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3lloB HEOPraHMYECKHUX BEIIECTB, CBOMCTB CONISIHOM KHMCIOTHI, IPOBEACHUE KAUECTBEHHBIX PEAKLUil Ha XJIOPUA-UOHBI U
Ha0JII0/IeHUE MPU3HAKOB UX MPOTEKaHUS, OBITHI, OTpaXkarolire GU3n4eckrue 1 XUMHUIECKHE CBONCTBA IaJIOT€HOB U UX COESAMHEHUN (BO3MOXKHO
UCIOJIb30BaHUE BUAEOMATEPUATOB), O3HAKOMIJIEHHME C OOpa3llaMd XJIOpUAOB (TaJOreHUIOB), O3HAKOMIIEHHE C oOpa3namMu cepbl U eé
COEIMHEHUSIMU  (BO3MOXHO HCIOJB30BaHUE BHAEOMATEpUaloOB), HaONIOJEHHE IIpolecca OOYIVIMBaHMA caxapa TOJ JIeHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI, U3yUeHNE XMMUYECKHX CBOMCTB pa30aBICHHOIN CEpHON KHCIOTHI, IPOBEACHNE Ka4eCTBEHHON peaKkinu
Ha cylb(aT-uoH U HaONO/IeHue MpU3HaKa e€ MPOTEeKaHus, O3HaKOMJIEHHE C (PM3MUYECKUMU CBOWMCTBaMHU a30Ta, Gocdopa M UX coeluHEHUM
(BO3MOKHO HCIIOJIb30BaHUE BUAEOMATEPHUATIOB), 00pa3llaMu a30THBIX U (POChOpPHBIX yIOOpeHUil, moxydeHue, cooupaHue, pacro3HaBaHue U
M3YyYEHUE CBOICTB aMMHaKka, IPOBEJCHHE KAaueCTBEHHBIX peakluil Ha MOH aMMOHMS M GocdaT-uoH M U3yuyeHUe NMPU3HAKOB MX MPOTEKAHMUS,
B3aMMOJEICTBYE KOHLEHTPUPOBAHHON a30THOM KHCIOTHI C MENbIO (BO3MOXKHO HCIIOJIb30BAHME BHUAECOMATEPUAIIOB), M3yUEHHE MOAEIEH
KPUCTAIIMYECKHUX PEIIETOK anMasa, rpaduta, QpysuiepeHa, O3HaKOMIIEHUE C IPOLECCOM aJICOPOIIMH pacTBOPEHHBIX BEIIECTB aKTHBHUPOBAHHBIM
yrIéM M YCTPOMCTBOM IPOTHMBOTasa, IOJIydeHHE, COOMpaHMe, paclo3HaBaHHE M H3yYEHHE CBOWMCTB YIJIEKMCIIOTO Tras3a, IpOBeIeHHE



Ka4C€CTBCHHBIX peaKL[I/If/’I Ha Kap6OHaT U CUJIMKAT-UOHBI U U3YUYCHUC IPU3HAKOB HUX HNPOTCKaHHA, O3HAKOMJICHUC C HpOl[yKLII/Ief/'I CHJIMKATHOM
IMPOMBIINIJIEHHOCTH, PCHICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4 110 TEME «BaxkHelmme HeMeTallTbl U UX COCAUHCHUA.

MeTaiibl M HX COCANHCHUA

OO0wrast XapakTepuCTUKa XMMUYECKHX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHMHU UX MOJIoKeHus B [lepuonndeckoil cucreMe XMMHUYECKHX
anemenToB J[. . MenneneeBa u ctpoenust atoMoB. CTpoeHue MeTailioB. Merandeckas CBA3b M METAJUIMUECKasl KpUCTANINYECKas PeLETKA.
ONEKTPOXUMHUUECKUI psil HapsHkKeHUH MeTamuioB. Pu3nyeckue U XMMHUUYECKHe cBoicTBa MetamioB. OOume crocoObl MOJyYeHHUs METaLIoB.
[TonsiTue 0 KOpPPO3UH METAJUIOB, OCHOBHBIE CIOCOOBI 3alIMTHI UX OT Koppo3uu. CraBbl (CTajb, YYTyH, AIOPATIOMUHUN, OpOH3a) M HX
IpUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[llenounbie MeTauibl: moJjioxkeHue B llepumoandeckoi cucteMe xumudeckux siemeHtoB JI. M. MeHneneeBa, CTpoeHHUE HX aTOMOB,
HaxoXxJieHue B rnpupoje. Ou3nueckrue ¥ XMMHUUYECKHE CBOWMCTBa (Ha mpuMepe HaTpus U Kaiaus). OKCHIbI M THIPOKCHABI HATPHUS U KaJusl.
[IprMeHeH e METOYHBIX METAIUIOB U UX COCIMHEHUMN.

[IlenoyHO3eMENbHBIE METAUIBI MATHUW U KaJbLHii: 1oJioxkeHue B Ilepuoanueckoi cucreme xumuueckux 3iemeHToB . 1. Menneneena,
CTPOEHHE UX aTOMOB, HaXOXJEHUE B Ipupojie. Pu3nyeckrue 1 XMMUYECKUE CBOMCTBA MarHusi M Kajblus. BaxkHelme coeMHEHUsT KaJbIUs
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

AmomuHuit: nonoxkenue B [lepmonnueckoi cucteme xumuueckux snemeHToB [[. V. MenpaeneeBa, cTpoeHHe aToma, HAaXOXJEHUE B
npupoje. Dusnveckre U XUMUYECKHE CBOMCTBA aTlOMUHUS. AM(OTEpHBIE CBOMCTBA OKCUAA U THIPOKCH/IAa ATFOMUHHUSL.

Keneso: nonoxenue B [lepuoanueckoii cucteme xumuueckux snemeHToB [1. . MenzeneeBa, cTpoeHre aToMa, Hax0X/JI€HUE B IPUPOJIE.
Ouznyeckue U XUMUYECKHe CBONCTBa kene3a. Okcuabl, ruapokcu sl u coin xkenesa (II) u sxenesa (III), ux coctas, cBOMCTBA U MOTYYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ 00pa3liaMi METaJUIOB U CIIABOB, UX (PU3NUYECKUMU CBOIICTBaMU, U3yU€HHE PE3Yy/IbTaTOB KOPPO3UH METAIIIOB (BOZMOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHANIOB), OCOOEHHOCTEW B3aMMOJEWUCTBUSA OKCHUJA KaJblUs W HATpHUsl C BOAOM (BO3MOXKHO HCIOJIBb30BaHUE
BUJIEOMATEPHAJIOB), HCCIEOBAaHUE CBOMCTB XKECTKOM BOJBI, IpOIEcCa TOPEHHUS JKele3a B KUCIOpojae (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEPHAJIOB), IPHU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMi HA MOHBI: MATHUS, KAJIbIHS, ATFOMUHUS, IIMHKA, xkene3a (1) u xemnesa (111),
menu (II), HabmogeHne W ONMUCAHUE TPOLECCOB OKPAIIMBAHUS IUIAMEHH HMOHAMH HATpHs, Kalusd M KajblMsg (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB), HcCle0BaHNEe aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUS U TUAPOKCUIA IUHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4
1o TeMe «BajkHel1e MeTaibl U UX COEAUHEHUS.



XuMus 4 OKpY:Kamomas cpeaa

BemiectBa u Mmarepuaisl B HOBCEAHEBHOM )KU3HM UelIOBeKa. bezonacHoe UCIonb30BaHue BEIIECTB U XUMHUECKUX peakiuii B ObiTy. [lepBas
IIOMOUIb IIPY XUMHUYECKUX 0XKOTaX U OTPABJICHHUSAX.

XUMUYECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (ImpenenbHas AOMycTUMas KoHIeHTpamus Bemiects, ganee — [1/IK). Ponp xumuu B
PEILICHUH KOJIOTHUYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:
u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).
Mesicnpeomemmnvwie ceasu

Peanuzanus MCXKIIPCAMCTHBIX CBsI3eH IIpU U3Yy4UCHUU XUMUU B 9 knacce OCYHICCTBIIACTCA UCPE3 UCITIOJIb30BAHNUEC KAK O6IJ_[I/IX CCTCCTBCHHO-
HAayYHBIX HOHHTHﬁ, TaK U HOHHTHﬁ, ABJIAOIUXCA CUCTEMHBIMUA JJIS1 OTACJIBHBIX IPEAMETOB €CTECTBECHHO-HAYYHOI'O [IUKJIA.

OO0mure ecTeCTBEHHO-HAYYHBIE TOHATHUS: HAY4HBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHsl, aHANIU3, CUHTE3, KJIacCU(PUKAILIUS, TEPUOAUIHOCTb,
HaOJII0ZICHUE, DKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHHUE, MO/IEIh, SIBJICHUE, TAPHUKOBBIN Y(PGEKT, TEXHOJIOTHS, MAaTEPUATIBI.

®dusuKa: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, MU30TOIbI, PAJUOAKTUBHOCTb, MOJICKYJIA, SJIEKTPUUYECKUIN 3apsi,
MIPOBOJAHUKH, TOTYIPOBOJHUKHU, IUIIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJIO0, 00BEM, arperaTHoe COCTOSHUE BEUIECTBa, ra3, pPacTBOpP,
pacTBOPUMOCTh, KPUCTAIUIMUECKAsT PEIIETKA, CIUIaBbl, (PU3MUECKUE BETUYMHBI, CIUHUIIBI U3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI,

3BE361, ComHIIE.

buonorus: q)OTOCI/IHTCS, JABbIXaHUC, 61/100(1)epa, 9KOCUCTEMA, MUHCPAJIbHBIC YI[O6peHI/I$I, MUKPO3JICMCHTBI, MAKPO3JICMCHTEI, ITUTATCIIbHBIC
BCIICCTBA.

Feorpa(bml: aTMOC(I)Cpa, mz[pocq)epa, MHHCPpAJIbl, TOPHBIC TOPOJALI, ITOJIC3HBIC UCKOMIACMBIC, TOIIJINBO, BOAHBIC PCCYPCHI.

HHJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O XUMUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbI



JImyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOTO OOIEro oO0pa3oBaHMs HOCTUTAIOTCSA B XOAe OOyUeHHMS XUMHU B CIUHCTBE YUeOHOH U
BOCIIUTATENIbHOW JACSATEIIBHOCTA B COOTBETCTBUU C TPAAULMOHHBIMU POCCUNCKMMM COLMOKYJIBTYPHBIMHU M JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMU,
NPUHATHIMH B O0IIECTBE MPAaBMUIIAMH K HOPMaMH MOBEACHUS U CIIOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHSI M COLIMATIM3ANHU 00yJIaroIuXCsl.

JImuHOCTHBIE PE3YABTATHI OTPAa’KAIOT TOTOBHOCTH O0YUAIOIINXCS PYKOBOACTBOBATHCS CUCTEMOHN MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIIUH U pacIlipeHne
OIIBITA JEATENBHOCTH HA €€ OCHOBE, B TOM YHUCIIE B YACTU:

NMATPHOTHYECKOr0 BOCIIMTAHUSA:

LIEHHOCTHOIO OTHOLICHUS K OTEUYECTBEHHOMY KYyJIbTYPHOMY, UCTOPUYECKOMY U HAy4HOMY HACJIECIUIO, IOHUMAHUS 3HAUEHUS XMMHWYECKOU HAyKU B
JKU3HH COBPEMEHHOTO O0IIECTBa, CIOCOOHOCTH BIAAETh AOCTOBEPHON MHPOPMAIMEH O MEePEIOBbIX JOCTHKECHUSIX U OTKPBITHSAX MUPOBOHW M OTEUECTBEHHOM
XMMUH, 3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUSIX 00 YCTPOHCTBE MHUpa U 0OIIECTRa;

IPa’KAAHCKOr0 BOCIIUTAHMSA

MPEACTABICHHS O COLMATILHBIX HOPMAaX U MPaBHIaX MEKIUYHOCTHBIX OTHOIICHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B 0OIIIECTBEHHO
MOJIE3HOH, y4eOHOMCCIeJ0BAaTeIbCKON, TBOPYECKOM M JAPYTHX BHAAX NEATCIBHOCTH, TOTOBHOCTH K pa3HOOOPa3HOW COBMECTHOW JESTEIHHOCTH IPH
BBITIOJTHEHUH YYEOHBIX, T03HABATEIIBHBIX 33124, BHIMOJTHEHUH XUMHUECKUX SKCIIEPUMEHTOB, CO3/IaHUH YI€OHBIX TPOEKTOB, CTPEMIICHHUS K B3aUMOTIOHUMAaHHIO
Y B3aUMOIIOMOLIIH B IIPOLIECCE 3TON yueOHOM esITeNbHOCTH, TOTOBHOCTH OLIGHUBATh CBOE MIOBEIEHHE U MOCTYIIKA CBOMX TOBAPHILEH C MO3UIIUU HPABCTBEHHBIX
Y IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUMN IIOCTYIIKOB;

LICHHOCTH HAYYHOI'0 NTO3HAHUS:

MHPOBO33PEHUYECKHAE IPEIACTABICHUS O BEIIECTBE M XUMHYECKOHM PEAKLUH, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO pa3BUTUS HayKd U
COCTaBJIAIONINE OCHOBY JUIs NOHWMAHWS CYINIHOCTH Hay4HOW KapTUHBI MHUpa, TPEACTaBIeHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOIHL,
B3aUMOCBS35X YEJIOBEKA C IIPUPOIHOM CPEO, O POJIM XUMHUH B IIO3HAHUU 3THUX 3aKOHOMEPHOCTEW;

M03HaBaTeIbHbIE MOTHBBI, HAIIPABJICHHBIC HA MOJNYYCHHWE HOBBIX 3HAHUN M0 XMMHUH, HEOOXOAUMBIC JUIS OOBSICHEHUS HAOIMIOIAEMBIX MPOIECCOB U
SBJICHUH, MO3HABATEIbHOW, MH(POPMALMOHHON M YWTATEIbCKOM KYJIBTYPHI, B TOM YHCIIE HAaBBIKOB CAMOCTOSITENIbHON palbOThl C y4eOHBIMH TEKCTaMHU,
CHPaBOYHOM JIUTEPATypOH, TOCTYITHBIMU TEXHUUECKUMH CPEICTBAMH WH(POPMALIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOYYEHHIO M IO3HAHUIO, JIIOOO3HATEIbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K €aMOOOPa30BaHUIO, MPOEKTHOM M HCCIIEI0BATENBCKOM
JESITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HalpaBlICHHOCTH M YPOBHS OOy4eHHs B AajbHEHIIEM;

(opMupoBaHMs KyJIBTYPHI 310POBbA:

OCO3HaHME IIEHHOCTH XHM3HU, OTBETCTBEHHOTO OTHOLICHHUSI K CBOEMY 3/10pOBbIO, YCTAHOBKU Ha 3I0POBBIH 00pa3 >KU3HHU, OCO3HAHME MOCIEICTBUI U
HETPHUITHE BPEIHBIX MPUBBIYEK (YIOTPEONICHHUS aJIKOTOJIsl, HAPKOTUKOB, KypEHHS), HEOOXOOAUMOCTH COOJIOACHUS MPaBUil 0€30MaCHOCTH IpU 0OpalleHn! ¢
XUMHAYECKHMH BELIECTBAMH B OBITY U PEATbHOM KHU3HU;

TPYAOBOI'0 BOCIIUTAHUSA:

MHTEpEC K NPAKTHUECKOMY H3yUeHHIO Tpodeccuii U Tpyna pa3IuyHOIO poia, YBaXKEHUE K TPYAY U pe3y/bTaraM TPYIOBOH JesITENbHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHHs IMPEIMETHBIX 3HAaHUH MO XMMHWH, OCO3HAHHBIM BHIOOP MHOMBHIYATbHOM TPAaEeKTOPHU MHPOAOJDKEHHS 00pa3oBaHHUA C Y4ETOM
JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX HHTEPECOB M MOTPeOHOCTEH, YCIEIHOM NpodecCHOHaILHON NEeSITENbHOCTU U PA3BUTHS
HEOOXOMMBIX YMEHUH, FTOTOBHOCTb aAallTUPOBAThCS B MPO(eCcCHOHABHON Cpele;

JKOJOrH4€CKOro BOCIUTAHUSA:



JKOJIOTHYECKH 1IeJIeCO00Pa3HOE OTHOIICHUE K IPUPOC KaK MICTOUHUKY JKU3HH Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMSI, TOHUMAaHHE IICHHOCTH 3JI0POBOTO
1 0e30MacHOT0 00pa3a KU3HH, OTBETCTBEHHOE OTHOIIICHUE K COOCTBEHHOMY (PM3UYESCKOMY U ICUXHUYECKOMY 3/I0OPOBBIO, OCO3HAHUE LICHHOCTU COOIONEHUS
MpaBwJI 0€30MaCHOTO MMOBEACHUS PU Pa0OTe C BEISCTBAMH, a TAKKE B CUTYAIIUSX, YTPOKAIOIINX 3I0OPOBBIO U KU3HU JIIOJICH;

CIOCOOHOCTU MPUMEHSATH 3HAHHMS, MMOJIyYaeMbIe TPU U3YUYCHUW XUMHH, JUIS PEIICHUS 3a]a4, CBA3aHHBIX C OKPYXKAOIIEH MPUPOTHOW Cpemo, ais
MOBBIIIICHHUS YPOBHS 3KOJIOTUYECKON KYJIBTYpPhI, OCO3HAHUS II00ATHHOTO XapaKTepa 3KOJOTUICCKUX MPOOJIeM M MyTeH UX PEIICHUs MOCPEICTBOM METOIIOB
XUMUH, SKOJIOTHYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B MIO3HABATEIBHOM, KOMMYHHUKATUBHON M COLIMANIbHOM MPAKTUKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeAMeTHBIX Pe3yJIbTaTOB BBIJCIISIOT 3HAYUMBIC JIJIS1 (HOPMHUPOBAHUS MUPOBO33PEHUS OOIIICHAYYHBIC TIOHATHUS (3aKOH, TCOPHSI, IPUHITHIL,
TUIOTe3a, (PAKT, CUCTEMa, ITPOILIECC, SKCIIEPUMEHT U JAPYTOE. ), KOTOPBIE HCIIOIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YU€OHBIX MPEIMETaX U MO3BOJISIOT Ha OCHOBE
3HAHWH U3 9THX MPEAMETOB (POPMHUPOBATH MpPEACTABICHHE O IEJIOCTHON HayYHOH KapTWHE MHpa, M YHUBEpCANbHbIC YUeOHbIC AeHCTBHS (IT03HABATEIbHEIE,
KOMMYHHKaTHUBHBIC, PETYJIATHBHBIC), KOTOPBIC 00CCIICUMBAIOT (HOPMUPOBAHKE TOTOBHOCTH K CAMOCTOSTEIBHOMY IITAHUPOBAHHIO U OCYILIECTBICHUIO yU4eOHOH
JIeSITEIBHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIE TeiicCTBUS

Ba3oBble Jjoruveckue JeiicTBUA:

YME€HUA UCII0JIB30BATh HpI/IéMBI JIOTUYCECKOI'0 MBIIIJICHUA ITPU OCBOCHHUN 3HAHUM: PAaCKpBIBATH CMBICI XUMHUYCCKUX HOHATHUHI (BI)IZICHHTL HX XapaKTCPHbIC
IMpU3HaKH, YCTAaHABJIMBATHL B3aWMOCBA3L C JPYIrUMH HOHSITI/IS[MI/I), HUCITIOJIB30BAaTh IIOHATUA IJIs1 O6T))ICH€HI/I)I OTACIIBHBIX q)aKTOB u HBHCHHﬁ, BI)I6I/IpaTI)
OCHOBAaHUA U KPUTCPHUU JIA KJIaCCI/I(bI/IKa]_[I/II/I XUMHUYCCKHUX BCHICCTB U XHUMHYCCKHUX peaKuHﬁ, YCTaHaBJIMBaTh MPUYUHHO-CIICACTBCHHBIC CBA3U MCKIAY
06’LCKTaMI/I HU3Yy4YCHUA, CTPOUTH JIOTHYECKUEC PACCYIKACHUSA (I/IHleKTI/IBHBIe, ACAYKTUBHBIC, 110 aHaJIOFI/II/I), J€J1aTh BBIBOAbI U 3aKJIIOYCHHU S,

YMCHUEC ITPUMECHSATH B ITPOLCCCE IMTO3HAHUS IMOHATUA (HpeI[MeTHBIe 158 MeTaHpeILMeTHI)Ie), CUMBOJIMYCCKHUEC (3HaKOBBIe) MO/JICJIN, UCIIOJIb3YEMEBIC B XUMUH,
npeoOpa3oBbIBATh IIUPOKO MPUMEHSIEMbIC B XUMUHU MOJICTIbHBIC TIPE/ICTABICHHS — XMMHUYECKUI 3HAK (CUMBOJI 2JIEMEHTa), XUMUIecKasi popMyla u ypaBHEHHE
XUMHYECKOW peaknud — TpH PelIeHHH Y4eOHO-TTO3HABATEIbHBIX 33/1a4, ¢ YYETOM ITHX MOJENBHBIX IPEICTABICHUH BBISBIATh H XapaKTEPHU30BaTh
CYIIECTBEHHBIE MPHU3HAKU H3y4aeMbIX OOBEKTOB — XMUMHUYECKHX BEIIECTB W XMUMHUYECKHX PEaKIUi, BBIABIATH OOINME 3aKOHOMEPHOCTH, MPHUYHUHHO-
CJIEJICTBEHHBIE CBSI3M U IPOTHBOPEUHSI B M3y9aeMbIX TPOIIECCaX U SIBICHUSIX.

ba3oBble uccienoBaTebCKHe AeiiCTBHSI:

YMEHHE HMCIIOJIb30BaTh MMOCTABIEHHBIE BOIIPOCH! B KaUeCTBE HHCTPYMEHTA MO3HAHUS, a TAKXKE B KaueCTBE OCHOBBI JIIsi JOPMHUPOBAHUS TUTIOTE3HI TI0
MIPOBEPKE MPABUIIEHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

MPHOOpPETEHNE OMbITa 10 TUTAHWPOBAHUIO, OPTaHU3aIllUN WM IMPOBEJACHUIO YYCHHUYECKUX JKCIIEPUMEHTOB, YMEHHE HAONIOaTh 3a XOI0M IpoIlecca,
CaMOCTOSTEIFHO MTPOTHO3UPOBATh €T0 PE3yIbTart, (hOpMYINPOBaTh 0OOOIIEHHUS M BBIBOJIBI IO PE3YJIBTaTaM IIPOBEAEHHOTO OIBITA, MCCIEIOBAHMS, COCTABIIATh
OTY€T O MpOJIeNIaHHON padoTe.

Pabora c nndopmanmeii:

YMEHHE BBIOMpaTh, aHAIM3MPOBATH W WHTEPIPETUPOBATh MH(DOPMAIMIO Pa3IUYHBIX BUJOB W (HOPM MPEACTABICHUS, MOIYYaeMyH) U3 Pa3HBIX
WCTOYHUKOB (HAYYHO-TIOMYJSpHAS JIHTEpPaTypa XHMHUYECKOTO COAEpIKAHUs, CIPaBOYHBIC IMOCOOMWs, pecypchl MHTepHeTa), KPUTHYECKH OICHHBATH
MIPOTHUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(DOPMAITHIO;



YMEHHE TIPUMEHSTH Pa3IMYHbIC METOBI U 3aIIPOCHI IIPH IMIOUCKE U 0TOOpe HH(OPMAITUU U COOTBETCTBYIOIINX TaHHBIX, HCOOXOMUMBIX ISl BBITIOJIHCHUS
y4eOHBIX ¥ TIO3HABATEIILHBIX 33]1a4 ONPEICIEHHOT0 TUTIA, IPUOOPETEHUE OTIbITa B 00JIACTH UCTIONB30BaHUS HH(OPMAIIHOHHO-KOMMYHUKATHBHBIX TEXHOIOTHIA,
OBJIQJICHHE KYJIBTYPOW aKTUBHOTO HCIIOJI30BAHUS PA3IMYHBIX TOUCKOBBIX CHCTEM, CaMOCTOSTEIIBHO BBHIOMpATh ONTUMANIBHYIO (OPMY MpPEACTABICHUS
WH(pOPMAIIMH U WILTFOCTPUPOBATh PeIlaeMbIe 3379 HECIOKHBIMHU CXeMaMHU, TuarpaMMaMu, IPYruMe (popMamu rpaduku 1 uX KOMOUHAIIUSAMU;

YMEHHE KCIIOJIb30BaTh U aHAIM3MPOBATh B TMPOIECCE YYCOHON M MCCIIENOBATEIILCKON NEATEIBHOCTH WH(POPMAIIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIBCKOTO XO3SICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEeH TPUPOTHON CPEIBL.

KoMmyHnkaTHBHBIE YHMBepCaJIbHbIe y4eOHbIe el CTBUSA:

YMEHHUS 3a/1aBaTh BOMPOCHI (B XOJI€ TUAIOTa U (MJIH) TUCKYCCUH) TIO CYIIECTBY 00CYKIaeMOM TeMBbI, (POPMYIHPOBATH CBOM NPEJIOKCHHSI OTHOCUTEIHHO
BBITIOJTHEHUS TIPEITIOKCHHON 3a/1auu;

YMEHUS MPEJCTABIATH MOTYYCHHBIC PE3YIBTAThI TO3HABATEIHHON ACSITEIBHOCTH B YCTHBIX ¥ MUCbMEHHBIX TEKCTaX; JAeJIaTh MPE3CHTAIUIO PE3YJIETaTOB
BBITIOJTHCHUS. XUMUYECKOT0 SKCIIEpUMEHTA (J1a00paTOPHOTO OIbITA, JJA0OPAaTOPHOM paObOThI IO UCCIICAOBAHUIO CBOMCTB BEILECTB, YI4eOHOTO MPOCKTA);

YMEHHS Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMM B COBMECTHOH II03HABATEIBHOH W HCCIICIOBATEIILCKOM JEATSIBHOCTH TPU PEIICHUU
BO3HHUKAIOIIMX MPOOJIEM Ha OCHOBE YUETa OOIIMX HHTEPECOB U CONNIACOBAHUS MO3UIIUH (00CY XK IeHUS, 00MEH MHEHHUSIMH, «MO3TOBBIC ILITYPMBI», KOOPIUHAIUS
COBMECTHBIX JEHCTBUH, ONpeIeNieHne KPUTEPHUEB IO OIICHKE KAueCTBA BLITIOJTHEHHOM PabOThI U JPYTHE).

PeryasiTuBHbIE YHUBEpPCAJbHbIE YueOHbIe 1eiicTBUS:

YMEHHUE CaMOCTOSTEIBLHO ONPEACIATh 1SN ACITEIbHOCTH, INIAHUPOBATh, OCYIIECTRISITh, KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTHUPOBATh
CBOIO JICATEIILHOCTh, BBIOMpaTh HanOojee 3(PQeKTHBHBIC CHOCOOBI pelieHUS Y4YeOHBIX M IO3HABaTEIbHBIX 33J1ad, CAMOCTOSITEIbHO COCTABJIATH WU
KOPPEKTUPOBATH MPETIOKEHHBINA aITOPUTM JCHCTBUI MPY BHITIOTHEHUH 3aJJaHUH ¢ YIETOM MOTYUYEHUS HOBBIX 3HAHUN 00 M3ydaeMbIX 00BEKTaX — BEIIeCTBAX
Y pPEeaKIUsiX, OIICHUBATh COOTBETCTBHE MOIYUSCHHOTO PE3yabTaTa 3asBICHHOU 1M, YMEHHUE UCIOIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IpejIaraéMeic B
YCJIOBUU 3a/IaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe npeaMeTHBIX pe3ylbTaTOB IO OCBOCHHUIO 00S3aTEIIEHOTO COJIEP)KAHUs, YCTAHOBJICHHOTO NAHHOW (henepaibHON pabodeil MporpaMMoi,
BBIJICTISIFOT: OCBOEHHBIE OOYYarOIIMMUCS HAyYHbIE 3HAHUS, YMEHHUS W CIOCOOBI JEWCTBUH, criennpudecKue I MPeAMETHON oOnmacth «XUMWUsD), BUIBI
JIESATEIILHOCTH 10 TOJTyYE€HUI0 HOBOTO 3HAHUS, €T0 WHTEPIPETAIlNH, IPE00Pa30BaHHIO U TPUMEHEHUIO B Pa3IIMYHBIX yUEOHBIX U HOBBIX CHUTYAIIHAX.

K xoniry oOyueHus B 9 kijacce nmpeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE JOKHBI OTPaXKaTh COPMHUPOBAHHOCTH Y OOYyUAIONITNXCS YMEHHIA:

®  PAaCKPBIBATh CMBICT OCHOBHBIX XMMHYECKUX MOHATHN: XUMAYECKHUI 3JIEMEHT, aTOM, MOJIEKyJla, HOH, KATHOH, aHUOH, IPOCTOE BEIIECTBO, CIIOKHOE

BEIIIECTBO, BaJICHTHOCTh, AJICKTPOOTPHULIATEIIBHOCTh, CTEIIEHb OKHUCICHHS, XUMUYECKast PeaKIls, XUMUYecKas CBA3b, TEIJIOBOM 3 eKT peakiuu,
MOJIb, MOJISIPHBIA 00BEM, PacTBOP, IEKTPOIUTHI, HEAIEKTPOIMTHI, NEKTPOJUTHYCCKAS AUCCOIMALINS, PEAKIIMK HOHHOTO 0OMEHa, KaTajau3arop,
XUMHUYECKOE paBHOBeCHE, 0OpaTHMbIe M HEOOpATHMbIC PEaKIliH, OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH, OKUCIIUTENb, BOCCTAHOBHUTEIIb,
OKHUCJICHHE U BOCCTAHOBJICHHE, aJJIOTPOIUsA, aM(OTEPHOCTh, XUMHUECKas CBs3b (KOBaJICHTHAs, MOHHAs, METaJJIMYecKas), KpUCTauInyecKas
pelérka, KOppo3usi METAILIOB, CILJIaBbl, CKOPOCTh XMMUYECKON peakivuu, npeiefbHo Jonyctumas koHueHnTpanus [IJIK BemiecTsa;

®  WUTIOCTPUPOBATH B3aUMOCBS3h OCHOBHBIX XUMUUYECKUX MTOHATHH M MPUMEHSTH 3TH MOHATHS [IPU ONMMCAHUH BEIIECTB U UX TPEBPAICHU;

®  WCIOJIB30BaTh XUMUYECKYIO CUMBOJIMKY JJIsI COCTAaBICHHS (DOPMYI BEIECTB M YPAaBHEHUI XUMHUYECKUX PEaKIInii;



OTIPEIENIATh BAJICHTHOCTh U CTENICHb OKHCJICHUS XUMHUYECCKHMX JJIEMEHTOB B COCAMHEHHSX PA3IMYHOTO COCTAaBa, MPHUHAICIKHOCTD BEIIECTB K
OTpeNIeNEHHOMY KJIACcCy COCIVHEHHWH Mo (GopMysiaM, BUJ XUMHYECCKOW CBs3M (KOBAJICHTHAs, MOHHAS, METAJUINYecKas) B HEOPTaHUYECKHX
COCJIMHEHHUSIX, 3apsi/l MOHA [0 XUMUYECKOU (hopMyJie, XapaKTep Cpellbl B BOJAHBIX PACTBOPaX HEOPTAaHWMICCKUX COCTUHEHUH, THIT KPHUCTAITHYECKON
PEETKY KOHKPETHOTO BEIIECTBA;

packpbiBath cMbich [lepuoauueckoro 3akona /. M. MeHeneeBa u IeMOHCTPUPOBATH €ro IOHUMAaHKE: OMKCHIBATh U XapaKTePU30BaTh TaOIMUHYIO
¢dopmy Ilepromnyeckoil cHCTEMBI XUMHUYECKUX 3JIEMEHTOB: pa3InyaTh MOHITHS «IIaBHas moarpymma (A-rpymma)» u «mobdouHas moarpymma (b-
TPYIINa)», MaJble ¥ OONbIIUE IIEPHOJIBI, COOTHOCHTH 0003HAYCHHSI, KOTOPhIC HMEIOTCS B TIEPHOTUIECKON TaONHUIIE, C YUCIOBBIMU XapaKTePUCTHKAMHU
CTPOCHHUSI aTOMOB XUMHYECKHX JJIEMEHTOB (COCTaB W 3apsil sipa, oOliee YUCIo 3JICKTPOHOB U PacIpeeiCHue WX MO NEKTPOHHBIM CIIOSM),
OOBSCHATH O0IIHE 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWMCTB JIEMEHTOB M UX COCAMHEHHN B TpENeNaX MaJbIX MEPHOIOB W TIABHBIX MOATPYII C
y4ETOM CTPOCHHUS X aTOMOB;

KHaCCI/I(i)I/IHI/IpOBaTL XUMHUYCCKHUE 3JICMCHTBI, HCOPIraHNMYCCKUEC BCIICCTBA, XUMHUYCCKUC PCAKIIUN (HO YHUCIIy U COCTaBy YUAaCTBYIOIIUX B pEaKlMU
BEIIECTB, MO TEIUIOBOMY 3((HEKTy, IO U3MECHEHHIO CTEIICHEH OKUCICHUS XUMUYCCKUX IEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIMEe W cHelu(pUICCKAE XUMHUYCCKHE CBONCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, TOATBEPXKIAs OMUCAHUE
IMpuMepaMu MOJICKYJIAPHBIX 1 HOHHBIX ypaBHCHI/Iﬁ COOTBETCTBYIOIIUX XUMHUYCCKUX peaKHHﬁ;

COCTaBJIATh YPABHECHUS DICKTPOIUTUUCCKON JHCCONMAIIMN KHCIIOT, MENoYed U COJCH, MOJHBIC M COKPANIEHHBIC YPAaBHEHUS Peakiuii HOHHOTO
oOMeHa, ypaBHEHHS PEaKIUii, TOATBEPKIAIOIINX CYIIECTBOBAHUE TCHETHUECKOM CBA3M MEX/Ty BEIIECTBAMH PAa3IIHYHBIX KJIACCOB;

PacKphIBaTh CYITHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIMIA TOCPEACTBOM COCTABIICHUS JICKTPOHHOTO OajiaHCa 3TUX PeaKIni;
IIPOrHO3UpPOBATH CBOMCTBaA BCHICCTB B 3aBUCHUMOCTU OT HMX CTPOCHHA, BO3MOKXHOCTU IIPOTCKAHUA XUMHUCCKHUX HpeBpaHleHI/Iﬁ B PAa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISITH OTHOCUTENILHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO IO XUMHUYECKOTO 3JeMeHTa Mo (HopMylie COSTHHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MPOBOIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peakiny;

coOJTIoaTh MpaBWiia TOJNB30BAHUS XMMHUYECKOW TIOCYIOW M JTaDOpaTOPHBIM OOOPYIOBAHHEM, a TAKXKE MpaBHia OOpalleHHs C BEIIECTBAMHU B
COOTBETCTBHU C MHCTPYKIMSAMH TIO BBITIOJHEHHUIO JIAOOPATOPHBIX XMMHUYECKUX OMBITOB MO MOMYYCHHIO U COOMPAHHIO ra3000pa3HbIX BENIECTB
(aMMmaKa ¥ yIIeKuCIIoro ras3a);

MIPOBOJIUTH PEAKIUH, TIOATBEPIKAAIOIINE KAYSeCTBEHHBIN COCTaB Pa3IMYHbBIX BEIIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPUJI-, OPOMHU/I-, HOAU/I-,
kapOoHat-, pocdar-, cumkar-, cynbdar-, THIPOKCHUA-UOHBI, KATUOHBI aMMOHUS M WOHBI M3YYCHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEIECTB;

MIPUMEHSATh OCHOBHBIC ONEpallMi MBICIMTEIBHON IESITEIbHOCTH — aHalW3 W CUHTE3, CpaBHEHHE, 00OOIIEeHHE, CUCTEMAaTH3aIHI0, BBISBICHHUE
MPUYUHHO-CIICACTBEHHBIX CBSI3€M — IS M3YYEHHWsS CBOWCTB BEIECTB M XUMHUYECKHX pPEaKIWUd, €CTeCTBEHHO-HAYYHBIE METOJbl MO3HAHUS —
HaOMIONIEHUE, N3MEPEHUE, MOJICIPOBAHNE, SKCIIEPUMEHT (PEasIbHbIN U MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHME

TeMbl

HaumenoBanue tem
MPOTPaMMBI

KonnuecTBo yacos

Bcero

Kontponbubie
paboThI

[IpakTnueckue
paboTsI

Jara nzyuenus

ONEeKTPOHHBIE
(mdpoBbIe)
o0pa3oBaTeIbHBIE

pecypchl

[ToBTOpEHME N3YUYEHHOTO
Marepuaia

0

Tema 1.

OCHOBHEBIE
3aKOHOMEPHOCTH
MPOTEKaHUS XUMHUYECKUX
peaxkuuii
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KPEMHMH U UX
COCJIMHECHUS
Tema 7. OG61ue cBoiicTBa b
METAIIOB 4
Tema 8. Baxwnerime MmeTamibl 1 b
UX COCIUHCHUSA 148
Tema 9. | BemecTBa u Marepualibl B b
KU3HH yesoBeka. OCHOBBI u
IKOJIOTHYECKON 0
rPaMOTHOCTH 1
Bcero vacos
MOYPOYHOE INJTAHUPOBAHUE
Ne TeMma ypoka KosinuecTBo yacoB Jata J1eKTpOHHBIE IUPPOBbIE
n/n Bcero| KontposbHsie | paktuueckue | H3YIeHHA 06pa3oBaTebHbIE PECYPChI
paboThl paboThl
1 |[lepuoauveckuii 3aKoH. [lepuoudeckas cucrema 1 bu6siunoTeka [JOK
XUMH4YecKuX 3yieMeHTOB /I. U. MeHeneeBa https://m.edsoo.ru/00adb59e
2 |3aKOHOMEpPHOCTU B U3BMEHEHUH CBOWCTB 1 Bub6auoTeka LIJOK
XUMHUYECKUX 3JIEMEHTOB MEPBbIX TPEX EPHUO/IOB https://m.edsoo.ru/00adb6b6
3 |Kimaccudukanus v HOMeHK/IaTypa HeopraHudeckux | 1 BbubauoTteka LIOK
BEIIEeCTB https://m.edsoo.ru/00adb7e2
4 |Bujbl XUMHYECKOH CBA3H U THUIIbI 1 bubaunoreka LIOK
KPHUCTa/L/INYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
5 |BxogHas KOHTpoJIbHasA paboTa Ne1 mo Teme 1 1
«[loBTOpEHUE U yriy6/IeHHe 3HAHUK OCHOBHbIX
pa3zesioB Kypca 8 Kiacca.
6 |Knaccudukanus XMMUYECKUX peaKIUH 1Mo 1 bubaunoTteka LIOK

pa3/IM9YHbIM IPHU3HAKAM

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



https://m.edsoo.ru/00adb59e
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https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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CBOKMCTBA Ha MpUMepe XJI0pa

Ne Tema ypoka KosnnvecTtBo yacoB Jarta JyieKTpOHHbBIE IUPPOBBIE
n/m Bcero| KouTposbubie | MpakTuueckue | H3Y1eHHA 06pazoBaTesbHbIE PeCypChl
paboThl paboThI
7 |IloHAATHE O CKOPOCTH XUMUUYECKOHN peaKIUH. 1 bu6saunoTteka [JOK
[ToHsITHE O TOMOTEHHBIX U TeTEPOTEHHbBIX PEAKIUIX https://m.edsoo.ru/00adbe9a
8 |IlonsiTHe 0 XMMHUYECKOM paBHOBecuU. PaKTOPHI, 1 bubaunoTteka LJOK
BJIMSIIOIIME HA CKOPOCTb XUMHUY€ECKOH PeaKIuu 1 https://m.edsoo.ru/00adc28c
M0JI0’KEeHHE XMMUYECKOTO paBHOBECHS
9 |OKHCIUTENTbHO-BOCCTAHOBUTEbHbBIE pEAKIMH 1 bu6saunoTteka [JOK
https://m.edsoo.ru/00adcade
10 |Teopus 3/IEKTPOSTUTHYECKOH AUCCOIIUALINH. 1 bubaunoreka LIOK
CuJibHBIE U CJ1abble 3JIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 |HMoHHbIe ypaBHEHUS peaKL UM 1 bubauoTteka LJOK
https://m.edsoo.ru/00add448
12 | XuMuueckue CBOMCTBA KMCJIOT ¥ OCHOBAaHUM B cBeTe| 1 bubauorteka LIOK
Hpe/ICTaBJeHUH 00 3JIEKTPOJIUTHYECKOH https://m.edsoo.ru/00add5d8
JIUCCOLMAL U
13 | XuMmuueckue CBOMCTBA COJIEH B CBETE 1 bu6sunoreka [JOK
npeAcTaBJAeHUMN 06 3JIEKTPOJTUTHYECKOUN https://m.edsoo.ru/00add8b2
JIUCCOLMALI U
14 |TloHATHE O THJPOJIU3E COJIEH 1 bubaunoTteka LIOK
https://m.edsoo.ru/00add9d4
15 |06061eHMe U cUCTeMaTHU3aL U 3SHaHUH 1 bubaunoreka LIOK
https://m.edsoo.ru/00addd12
16 |I[IpakTuyeckas paborta N2 1. «Pemenue 1 1 Bu6anoteka LJOK
JKCIIepUMEeHTAaJIbHbIX 3aa4» https://m.edsoo.ru/00addbfa
17 |KoHTpoJsibHas pa6oTa N22 o Teme 1 1 Bu6anoTeka [IOK
«JJIEKTPOJIMTHYECKASA AUcCoLMalUsl. XUMHUYEeCKHe https://m.edsoo.ru/00addecO
peakIMu B pacTBopax»
18 |O6mas xapakTepuCTHKa raJoreHoB. XUMHYEeCKHe 1 Bu6auoTeka LIOK

https://m.edsoo.ru/00addfe2
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Ne Tema ypoka KosnnvecTtBo yacoB Jarta JyieKTpOHHbBIE IUPPOBBIE
l'I/H Bcero KOHTpOJIbeIe HpaKTI/I‘{eCKI/Ie HU3y4eHu4d O6p330BaTEJIbeIe pecypchbl
paboThl paboThI
19 |XnopoBogoposa. CosisiHast KUCJI0Ta, XUMHUYECKHE 1 bubsunoTteka [JOK
CBOMCTBA, MOJIyYeHHE, TPUMEHEHHE https://m.edsoo.ru/00ade104
20 |[pakTtuyeckas pa6ora N2 2 no Teme «[losydyeHue 1 1 Bu6anoreka LJOK
COJISTHOUM KUCJIOTBI, U3yUYeHUE e€ CBOHUCTB» https://m.edsoo.ru/00ade348
21 |Bpruuc/ieHUs O YpaBHEHUSAM XUMUYECKUX 1 bubauoTteka LJOK
peakiiyi, ec/id OJJUH U3 peareHTOoB /1aH B U30bITKe https://m.edsoo.ru/00ade488
22 |006mas xapaKTepuCcTHKa 31eMeHTOB VIA-rpynmnbl 1 Bub6anoTeka [IJOK
https://m.edsoo.ru/00ade64a
23 |AnnotponHble MoaudHUKaLMKU cepbl. HaxoxaeHue 1 bu6saunoTeka [JOK
cepbl U e€ CoeIMHEHUH B pUpoie. XUMHUYECKHe https://m.edsoo.ru/00ade64a
CBOWCTBA Cepbhl
24 |CepoBosopo/, cTpoeHHe, pU3NIeCcKre U 1 bubsunoTteka [IOK
XMMHUYECKHE CBOHCTBA https://m.edsoo.ru/00ade802
25 |Oxkcuppl cepbl. CepHasi KMC/I0Ta, pU3UIECKHE U 1 Bu6auoTeka [JOK
XMMHUYECKHE CBOHCTBA, IPUMEHEHHe https://m.edsoo.ru/00adea28
26 |XuMHYecKHe peaKIHH, Jexallie B OCHOBe 1 bubaunoreka LIOK
IPOMBIIIJIEHHOTO CI0C06a MOJIyYeHUsI CEPHOU https://m.edsoo.ru/00adec8a
KUCJI0ThI. XMMUUYECKOe 3arpsi3HeHHe OKpYKarolen
cpeJbl COeIMHEHUSIMU CEPBI
27 |BbluMC/IEHHE MACCOBOM J]0JIM BbIXO/A MMPOAYKTA 1 bubaunoreka LIOK
peakIiuu https://m.edsoo.ru/00adec8a
28 |0061mas XxapaKTepuCTUKA 371eMEHTOB VA-TpyTIIbL. 1 Bub6anoTeka [IOK
A30T, pacnpocTpaHeHHe B Ipupo/ie, Gusnyeckue U https://m.edsoo.ru/00adeea6
XMMHUYECKHE CBOHCTBA
29 |AMMuak, ero ¢pusuYecKre U XUMHUYECKHE CBOMCTBA, 1 bubaunoTteka LIOK
noJiyueHre U IpUMeHeHHe https://m.edsoo.ru/00adf004
30 |[pakTuyeckas pa6ora N2 3 mo Teme «[losyuyeHue 1 1 Bu6snoreka LJOK

dMMHAKa, U3y4YE€HHE €ro CBOMCTB»

https://m.edsoo.ru/00adf180
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Ne Tema ypoka KosnnvecTtBo yacoB Jarta JyieKTpOHHbBIE IUPPOBBIE
n/m Bcero| KouTposbubie | MpakTuueckue | H3Y1eHHA 06pazoBaTesbHbIE PeCypChl
paboThl paboThI
31 |A30THas KMCJI0Ta, €€ pU3NIecKrue U XUMHUYECKHe 1 bubsunoTteka [JOK
CBOMCTBa https://m.edsoo.ru/00adf306
32 |HcnoJsib30BaHWE HUTPATOB U COJIEH aMMOHUS B 1 bubaunoTteka LJOK
KavyeCTBe MUHEePAIbHBIX Y/I00peHUH. XUMUYEeCKoe https://m.edsoo.ru/00adf518
3arpsi3HeHUe OKpY»Kalollel cpe/ibl COeJUHEHUSIMHU
asoTa
33 |®ocdop. Okcug docdopa (V) u dpochopHas 1 bubsunoTteka [IOK
KHCJI0Ta, pU3NYECKHe U XUMHUYECKHEe CBOUCTBA, https://m.edsoo.ru/00adf68a
noJiy4yeHue
34 |HUcnoab3oBaHue pocdhaToOB B KauecTBe 1 bu6saunoTteka [JOK
MHUHepaJTbHBIX yI00pEeHUH. 3arpsi3HEHHE https://m.edsoo.ru/00adfc20
NpUpOHOH cpeabl pochaTaMu
35 |YruepoJ, pacnpocTpaHeHUe B IPUPO/IE, 1 Bu6snoreka LJOK
dus3nYecKre U XUMHUYECKHE CBOHCTBA https://m.edsoo.ru/00adfd9c
36 |Oxkcuppbl yraepojia, ux puandecKkrue 1 XMMHUYECKHe 1 Bu6auoTeka [JOK
CBOMCTBA. JKOJIOTUYECKHE MPO6JeMbI, CBSI3aHHbIE C https://m.edsoo.ru/00adfebe
okcujioM yriepoga (I1V)
37 |YroJsibHasg KMCJIOTA U €€ COJIU 1 bu6sunoreka [JOK
https://m.edsoo.ru/00ae006¢
38 |[lpakTuyeckas pa6ora N2 4 no Teme "[losryyenue 1 1 Bu6snoreka LJOK
yrJeKucaoro rasa. KauectBeHHasa peakiysa Ha https://m.edsoo.ru/00ae027e
KapO6oHaT-UOH"
39 |[lepBoHava/ibHbIE MOHATHSA 00 OpraHUYECKUX 1 Bu6anoTeka [IOK
BelleCTBAaX KaK 0 COeIMHEHUSIX yraepoja https://m.edsoo.ru/00ae054e
40 |KpeMHUH U ero coeJMHEeHHUS 1 Bub6anoTeka [IOK

https://m.edsoo.ru/00ae080a
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Ne Tema ypoka KosnnvecTtBo yacoB Jarta JyieKTpOHHbBIE IUPPOBBIE
n/m Bcero| KouTposbubie | MpakTuueckue | H3Y1eHHA 06pazoBaTesbHbIE PeCypChl
paboThl paboThI
41 |[IpakTuyeckas pa6ora N2 5. PemieHue 1 1 BubsunoTteka LIOK
3KCIepUMeHTabHBIX 33/1a4 10 TeMe «BakHeH1He https://m.edsoo.ru/00ae0bf2
HeMeTaJlJIbl U UX COeJUHEHUSI»
42 |KouTposibHas paborta Ne3 no TeMe «BaxkHeimue 1 1 Bu6anoreka LJOK
HeMeTaJlJIbl U UX COeJUHEHHUSI» https://m.edsoo.ru/00ae0el18
43 |061as xapaKTepHUCTHKAa XUMHUYECKUX 3JIEMEHTOB —| 1 bu6saunoTteka [JOK
MeTaJlJIOB. MeTasl/InyecKasi CBSI3b U MeTa/lJINYecKast https://m.edsoo.ru/00ael03e
KpUCTa/ZInYecKas peuiéTka. Pusnyeckre CBOUCTBA
MeTaJlJIOB
44 | XuMHYecKHe CBOMCTBA METAJIJIOB. 1 bubaunoreka LIOK
JJIEKTPOXUMHUYECKUHN P, HANIPSPKEHU U MeTaJlJIOB https://m.edsoo.ru/00ael1156
45 |061uire croco6bl Moay4eHUs: MeTas10B. CIJIaBbl. 1 bu6saunoTeka [JOK
BbluKc/ieHUs 10 ypaBHEHUSIM XUMHAYECKUX https://m.edsoo.ru/00ael1156
peakKIuii, ec/ii OJJUH U3 peareHTOB COAEPKUT
npuMecu
46 |[loHATHE 0 KOPPO3HUH METAJJIOB 1 Bu6snoTeka [[OK
https://m.edsoo.ru/00ael1278
47 |1lllenoyHble MeTaLIbI 1 bu6sunoreka [JOK
https://m.edsoo.ru/00ael14b2
48 |OKCH/bI U TUAPOKCH/IbI HATPUS U KaJIUsl 1 bubaunoTteka LIOK
https://m.edsoo.ru/00ae14b2
49 |lllesoyHO3EeMeIbHbIE METAJJIbI — KaJbLIMH U 1 Bu6anoTeka [IOK
MarHuu https://m.edsoo.ru/00ael5e8
50 |BakHeHIIMe coeJMHEHUS Kalbls 1 bubaunoTteka LIOK
https://m.edsoo.ru/00ael5e8
51 |060061eHHE U CHCTEMATH3alUsA 3HAHU N 1
52 |JKEcTKoCTb BOZIbI U CIIOCOOBI €€ yCTpaHEHUS 1 BubauoTteka LIOK

https://m.edsoo.ru/00ae1886
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Ne Tema ypoka KosnnvecTtBo yacoB Jarta JyieKTpOHHbBIE IUPPOBBIE
n/m Bcero| KouTposbubie | MpakTuueckue | H3Y1eHHA 06pazoBaTesbHbIE PeCypChl
paboThl paboThI
53 |[pakTuyeckas pa6ora N2 6 o Teme "YKécTKoCThb 1 1 BubsunoTteka LIOK
BOJIbI U METO/1bl €€ yCTpaHeHUs" https://m.edsoo.ru/00aelae8
54 |AnroMUHUI 1 bu6aunoTteka IJOK
https://m.edsoo.ru/00aelc64
55 |AMdoTepHbIe CBOHCTBA OKCH/A U THAPOKCH/IA 1 bu6aunoTreka [JOK
https://m.edsoo.ru/00aelc64
56 [XKeseso 1 Bu6anoreka LIOK
https://m.edsoo.ru/00ae1d86
57 |Okcubl, TUAPOKCUIBI U coutH xKese3a (1) u xxesesa 1 bu6saunoTeka [JOK
(1 https://m.edsoo.ru/00ae35e6
58 |06061IeHHe U CUCTEMaTU3aLd 3SHAaHUH 1
59 |llpakTuyeckas pa6ora Ne 7. Perienue 1 1 Bu6sunoTteka [IOK
3KCIlepUMeHTaJIbHbIX 33/]a4 110 TeMe «BaxkHel11e https://m.edsoo.ru/00ae3de8
MeTaJlJIbl U UX COeJJUHEHUS»
60 |Bpruuc/ieHus M0 ypaBHEHUAM XUMUYECKUX 1 BbubauoTteka LIOK
peakIiyi, ec/id OJIMH U3 peareHTOoB /1aH B U30bITKe https://m.edsoo.ru/00ael1750
HJIM COJIEPKUT MPUMeCH. BbIurc/ieHUsI MacCoOBOM
JIOJIM BBIXOZIa MPOAYKTA peaKuu
61 |O6o06IeHHe U CUCTEMATHU3alMsa 3HaHUH 1
62 |KoHTpoJsibHas pabota N24 o TeMe «BaxkHe#ne 1 1
MeTaJlJIbl U UX coeZluHeHus1»/ Bcepoccutickas
n
63 |BemecTBa U MaTepHaJibl B IOBCEHEBHOM KU3HU 1 bu6saunoreka [JOK
yeJi0BeKa https://m.edsoo.ru/00ae3f50
64 |XuMuYeckoe 3arpsi3sHeHHe OKPYKaIoIleH cpeibl 1 Bub6anoTeka [IOK

https://m.edsoo.ru/00ae4270
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Ne Tema ypoka KosnnvecTtBo yacoB Jarta JyieKTpOHHbBIE IUPPOBBIE
n/m Bcero| KontposbHsie | paktuueckue | M3YIeHHA 06pazoBaTesbHbIE PeCypChl
paboThl paboThI
65 |PoJib XHMHH B pellleHUH 3KOJIOTHYECKHUX Po6JieM 1 bu6saunoTteka [JOK
https://m.edsoo.ru/00ae4270

66 |Pe3epBHBIN ypok. 0606IeHHE U CUCTEMATHU3ALUS 1 bubaunoTteka LJOK

3HAHUH https://m.edsoo.ru/00ae0d0a
67 |Pe3epBHBIN ypoK. 0606IeHHE U CUCTEMATHU3AIMS 1 bubauoTteka LJOK

3HAHUHU https://m.edsoo.ru/00adb33c
68 |Pe3epBHBIN ypoK. 0606IeHHEe U CUCTEMATHU3AIUS 1 bubauoTteka LJOK

3HAHUHU https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7

MPOBEPSEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

Kona
NMPoBEPSIEMOro IIpoBepsiemble NpeIMeTHBIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOW 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
pe3yJabTara
1 Ilo Teme: «BeniecTBo M XMMUYECKAS] PEAKLIHSD)
paCKpI)IBaTL CMBICJI OCHOBHBIX XHUMHYCCKUX HOHHTHﬁ: paCTBOp, C-).HGKTpOJ'II/ITI)I, HGG)J'IGKTpOJ'II/ITI)I, E)JIeKTpOJII/ITI/I‘IeCKaH Jucconuranus,
11 peakuuy HMOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe paBHOBECcHE, OOpaTUMble M HEOOpaTHMbIE pEaKIUH, OKUCIUTEIBHO-
' BOCCTAaHOBHTEJIbHBIC PEAKIINHU, OKUCIUTENb, BOCCTAHOBUTEb, OKACIICHHE U BOCCTAHOBJICHUE, AJUIOTPOIHS, aM(POTEPHOCTh, XUMHYECKAs
CBsI3b (KOBAJICHTHAS, MOHHASI, METAJUTMYECKAs ), KPUCTAJUTMUECKAsI PENIETKA, CIIJIABBI, CKOPOCTh XMMHUECKON PEaKITII
12 I/UIJ'I}OCTpI/IpOBaTB B3aUMOCBS3b OCHOBHBIX XUMHUYCCKHUX HOHSITI/Iﬁ nu HpI/IMCHHTB 9TU NMOHATHUA HpI/I OIMMCAaHUU BCIICCTB U UX HpeBpaHIeHI/Iﬁ
13 COCTaBJIATh YPABHEHUA DJIEKTPOJUTHYECKON AUCCOLMALMUA KHUCIOT, IIEI0UYEH U COJEH, MOTHBIE U COKPAUIEHHBIE YPABHECHUS PEaKIIUi
HOHHOTO OOMeHa
1.4 PAaCKpBIBATh CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTENBHBIX PEAKIIUi MOCPEACTBOM COCTABIICHHSI SJIEKTPOHHOTO OallaHCa dTUX pPeaKInit
15 MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUYECKON peaKkuu
2 HO TEMaM: ((HeMeTaJ'IJ'IBI U UX COCOUHCHUS) U «MeTanan U UX COCAUHCHU)
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Kopg

NPOBEPAEMOro IIpoBepsieMble peIMeTHBIE Pe3yIbTATHI OCBOSHHSI OCHOBHOIH 00pa30BaTeIbHON MPOrPaMMbl 0CHOBHOTO 00111ero 00pa30BaHMsI
pe3yabTaTa

XapaKTCpU30BaTh (OHI/ICI)IBaTL) 06HII/I€ u cneun(bnqecm/le XHMHYECKHE CBOMCTBA MPOCTBIX U CIIOKHBIX BCIICCTB, IOATBEPKAASA OITMCAHNC

21 IIpUMEpaMU MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMUUYECKUX PeaKkLUi
2.2 COCTaBJISITh YPaBHEHUsI peaKiyii, MOATBEPKIIAIONINX CYIIECTBOBAaHHE T€HETHUECKOM CBA3HM MEXKIy BEIECTBAMHU PAa3IMYHBIX KJIaCCOB
23 IIPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3MOKHOCTH IPOTEKaHU XMMUYECKUX IIPEBPAILEHUH B pa3IMUHbIX
' YCIOBHUSX
CIIeZIOBaTh INpaBUIAM IOJB30BAHUS XUMHUECKOH MOCYNOH M J1a0OpaTOpHBIM OOOpYIOBAHUEM, a TaKKe MpaBMJIaM OOpAIleHHs C
2.4 BEUIECTBAMHU B COOTBETCTBUM C MHCTPYKIUSMH IO BBITOJHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OIMBITOB MO TOJIYYEHHIO M COOMPAHUIO
ra3000pa3HbIX BEIIECTB (AMMHUAKa M YIIIEKHCIIOTO Ta3a)
MIPOBOJIUTH PEaKIny, MOATBEPKAAIOIINE KaUeCTBEHHBIN COCTaB Pa3INYHBIX BEIIECTB: paCliO3HABAThH OMBITHBIM ITyTEM XJIOPHU-, OPOMUL,
2.5 nonua, kapOooHart, ¢ocdar, cunmkar, cynbdat, THIPOKCUANOHBI, KATHOHBI aMMOHUS, HOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpax HEOPraHUUECKUX BELECTB
3 ITo Teme: «XuMUs U OKpYy’Karoias cpenay
3.1 pacKpbIBaTh CMBICT OCHOBHBIX XuMuyeckux noustuii: [1JIK BeniecTBa; Koppo3ust METAJIJIOB
MPUMEHATh OCHOBHBIC OIIEPalliil MBICIHTEIFHON AEATENPHOCTH — aHaldW3 M CHHTE3, CpaBHEHHWE, O0OOIICHHE, CHCTEMAaTH3aIHIo,
3.2 BBISIBJICHUE PUYUHHO-CIIEJICTBEHHBIX CBSI3€H — JIIsl U3YYEHHUS CBOMCTB BEIIECTB U XMMHUYECKHUX PEaKIUil; €CTECTBEHHOHAYUYHBIE METO/IBI

NIO3HAHMSI — HAaOMIOICHNE, H3MEPEHHE, MOJICTTUPOBAHNUE, SKCIIEPUMEHT (peabHbIA 1 MBICIICHHbIH)

MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUA
1 BemectBo u xumnueckas peaxuus. [loBropenue
Ilepuonnueckuii 3akoH. [lepuoandeckas cucrema xumuueckux anemenToB J[.M. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH
11 CBOMCTB XMMHUYECKHX AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kajus, KaJdbI[Usl U UX COCIUHEHUU B COOTBETCTBHM C IOJIOKEHHEM 3JIEMEHTOB B

Hepnounqecxoﬁ CUCTCMC U CTPOCHHUEM UX ATOMOB




Kopg

1.2

IIpoBepsieMblii 3JIEMEHT COAEPKAHUA

CtpoeHne BemIeCTBa: BUABI XUMUYECKOUW CBS3H. THIBI KPUCTAIUTMUECKHUX PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIMA KPUCTALTUIECKON
pemETKM W BHJA XHMHYecKod cBs3u. Kiaccudukamus W HOMEHKIATypa HEOPTaHMYECKUX BEIISCTB (MEXIYyHAPOAHAS WM TPUBHAIBHAS).
XUMUYECKHEe CBOWMCTBA BEILECTB, OTHOCSIIMXCS K pa3iIMYHBIM KjaccaM HEOpraHMYeCKHUX COEIMHEHMH, TeHeTHYecKasl CBsI3b HEOPraHMYeCKUX
BEIIIECTB

1.3

Kiaccudukanust XuMUYeCKUX peaklMii 10 pa3IMyHbIM MpHU3HaKaMm (TI0 YUCIY M COCTaBy YYacCTBYIOLIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY
3¢ dekTy, Mo N3MEHEHHIO CTETIEHE OKUCIEHUSI XUMHUUECKUX 3JIEMEHTOB, 10 00PaTUMOCTH, 10 YUAaCTHIO KaTalnu3aTropa). K30- U JHI0TEPMHUUYECKHIE
peaxkiuy, TepMoXuMHUecKue ypaBHeHus. [loHsTHE 0 CKOPOCTH XMUMUYECKOH peakiun

1.4

[onsaTtne 06 0OpaTUMBIX U HEOOPATUMBIX XUMUUECKUX peakusix. [IoHATHEe 0 TOMOTEHHBIX U TeTepOTeHHBIX peakuusax. [IoHsITHE 0 XUMUIECKOM
paBHOBecHHU. DaKTOPBI, BIUAIONINE HA CKOPOCTh XUMHUUECKOHN PEaKIK 1 TOJI0KEHNE XUMUYECKOTO PaBHOBECHS

1.5

OKHUCITUTEIHHO-BOCCTAHOBUTEIFHBIE PEAKIINH, MICKTPOHHBIN OalaHC OKHCINTENHFHO-BOCCTAHOBUTEIbHOW peakunu. COCTaBICHHE ypaBHEHHN
OKHCIIMTEIIFHO-BOCCTAHOBUTEIHHBIX PEAKINH C UCTIONBF30BAHUEM METOIa AIEKTPOHHOrO OajaHca

1.6

Teopust 3JEKTPOIUTHYUECKOM TUCCOIMAIMU. DJICKTPOIUTHI M HEINEKTPOJIUTHl. KaTHOHBI, aHMOHBL. MeXaHM3M JUCCOLUAIMH BEUIECTB C
Pa3IMYHBIMU BHOAMH XAMHYecKOi cBs3u. CrereHb mucconnanuy. CHIbHBIE W claOble JEKTPONHTHL. Peakinm noHHOrO oOMeHa. Y CIIOBHS
MPOTEKAHUsI PEaKIMd HOHHOTO 0OMEHa, TOJTHBIE W COKpaIIEHHbIC HOHHBIC ypaBHEHHS peakinii. CBOHCTBAa KHUCIOT, OCHOBAHUN M COJICH B CBETE
MIPEJICTABICHUI 00 DIIEKTPOIUTHYECKON nucconmali. KadecTBeHHbIE peakiini Ha HOHBIL. [IoHsATHE O rHaApOoIN3e cosel

1.7

XUMUYECKUHA DKCIIEPUMEHT: O3HAKOMIJICHHE C MOJIENIIMU KPUCTAUNIMYECKUX PEUIETOK HEOPraHWYECKHX BEIIECTB — METAJUIOB U HEMETaJlIOB
(rpaduTa m anMasza), CIOKHBIX BEIIECTB (XJIOPHIA HATpPHWs); HCCICIOBAHHE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOH pEeakIWH OT BO3ACHCTBHUS
pa3IMIHBIX (PaKTOPOB; MCCIEIOBAHHE JIEKTPOIIPOBOTHOCTH PACTBOPOB BEIIECTB, IPOIECcCa TUCCOIMAIIH KUCIIOT, MEI0YeH 1 coleil (BO3MOKHO
WCIIOJIb30BaHKE BUIEOMATEPHAIIOB); IPOBEACHUE OMBITOB, WLTIOCTPUPYIOIIMX MPU3HAKH MPOTEKAHHs PEaKIii HOHHOTO oOMeHa (oOpa3zoBaHHe
ocaJika, BbIJIENICHHE Ta3a, 00pa3oBaHUEe BOJIBI); OMBITOB, HJUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIX peakiuii (ropeHue,
peakuuy pa3ioKeHUs, COEAMHEHUs); pacllo3HaBaHME HEOPraHMYECKHUX BELIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKUUi Ha HOHBI; PELICHHE
SKCIIEPUMEHTAJIBHBIX 3a/1a4

HemeTamsr 1 ux COCOUHCHUS

2.1

OO0mras xapakTepuCcTHKa TanoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEepHBIC CTEIEeHH OKHCIeHHs. CTpoeHrne W (hYU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — TaJIOTCHOB. XWUMHUYECKHUE CBOWMCTBA Ha MpHMeEpe XJopa (B3aMMOJCHCTBHE C MeTalUIaMH, HEMETaIaMH, MIeI0YaMH).
Xnoposoaopo. ComnsiHasi KUCI0Ta, XUMUYECKHE CBOICTBA, MTOTy4YeHHEe, TpuMeHeHue. JleficTBHIe XJIopa U XJIOpOBOIOPOIa Ha OpTraHU3M YeJIOBEeKa.
Baxneiime XJ0puabl U UX HAXOXKACHUE B IPUPOJIE

2.2

O6mas xapakreprcTiKa 31eMeHToB VIA-Tpynmsl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTepHBIE cTelleHn okuciaeHnsa. CTpoeHue U Gpusndeckue
CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPO/A U CEPhI. AIIOTPOITHBIE MOAM(UKAIINY KUCIOPOAA M Cephl. XUMHYECKHE CBOMCTBa cephl. CepoBOIOPO,
CTpocHHE, (GI3HYECKHE M XUMHUYECKHE CBOHCTBA. OKCHABI CEphl KaK MPEICTABUTENIN KHCIOTHBIX OKCHIAOB. CepHasl KHCIIOTA, (PU3NYECKUE U
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XIMHAYEeCKHEe CBOMcTBa (00mmMe Kak MpeACTaBUTENsI Kilacca KHCIOT U crenuduyeckrne). XUMHUYECKHE PpEeakIWH, JeKallne B OCHOBE
MPOMBIIUIEHHOTO croco0a ModydeHust cepHod KUcHoTel. [Ipumenenme. Conu cepHON KHCIOTH, KadeCTBEHHAs pPEakIys Ha CyiIb(aT-HOH.
Haxoxnenue cepbl U €€ coelMHEHM B MpHpoJe. XUMHUECKOe 3arpsA3HEHUE OKPY)KAIoLIel cpeabl COeIUHEHUSIMU Cephbl (KHCIOTHBIC TOXKIH,
3arpsa3HeHUe BO3/yXa U BOJAOEMOB), CIIOCOOBI €T0 MPeJ0TBpaIleHUs

2.3

OO01mas XxapakTepucTruKa 3ieMeHTOB VA-rpymibl. OcoOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTePHBIE CTETICHH OKUCIIEHHS. A30T, paclpocTpaHeHHe B
npupoe, GU3NIecKue U XUMUIECKue CBOMCTBa. KpyroBopoT a3oTa B npupoje. AMMUAK, ero GU3NYECKIe U XUMUICCKUE CBOVCTBA, MOMYyICHUE U
npuMeHeHre. Cou aMMOHUS, UX (DU3MUYECKHE W XUMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha MOHBI aMMOHHMS. A30THas
KHCIOTAa, e€ ToIydeHne, (GU3NIeCKIe U XUMUIECKAe CBONCTBA (00IIMe KakK MPEeACTaBUTEN S Kilacca KICIOT U crenudmaeckue). Mcnonp3oBanme
HUTPATOB M COJIEH aMMOHUS B KadeCTBE MHHEPAIBHBIX yHOOpeHHH. XWMHYECKOe 3arps3HCHHE OKPYKAIOMIEH Cpenbl COCOUMHEHHSIMU a30Ta
(KUCOTHBIE TOXKIM, 3aTPSA3HEHUE BO3/IyXa, MOYBHI U BOJIOEMOB)

2.4

®docop, amtoTpornHbie MomuduKauu Gocdopa, hpuzndeckre n xumudeckue cporictBa. Oxkena hocdopa(V) u pochopHas KucioTa, Gu3nIeckrue
U XHMMHUYECKUe CBOMCTBa, nonydeHue. Mcnosp3oBanue GpocdaToB B KauecTBe MHHEPAIbHBIX yI0OpEHUI

2.5

OO6mas xapakTepucTika sieMeHToB [VA-rpynmnsl. OcOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbIe CTENICHH OKUCICHUA. YTIEPO, ajlIOTPOITHBIC
MoIu(UKaIIUHU, pacIpoCTpaHEeHUE B MpUpoae, (HU3NUecKre U XUMHYeCKHe cBOMCTBa. AncopOuus. Kpyrosopot yriepona B npupoae. OKkcuasl
yriepona, ux (pu3ndecKue U XUMHUYECKHE CBOICTBA, NEHCTBIE Ha KUBBIC OPTaHU3MEL, TOTYUCHHUE M MIPUMEHEHHE. JKOIOTHUCCKHIE TIPOOIIEMEI,
CBsI3aHHEIC ¢ okcuaoM yriiepoaa (IV); rumoresa rmo0aIbHOTO MOTEIUNICHHUS KIMMaTa; HapHUKOBBINA 3¢ dekT. YrompHas KHCIOoTa U €€ CONH, UX
(u3nUecKkue U XUMHUYECKHE CBOMCTBA, MOMyUYeHUE U IMpuMeHeHHe. KauecTBeHHas peakiius Ha kapOoHAT-HOHBI. Vcnonb3oBaHne KapOOHATOB B

6I>ITy, MEANIUHE, IPOMBIIIIJICHHOCTHU U CCJILCKOM XO03SICTBE

2.6

[lepBoHauanbHBIC TIOHATHA 00 OPTaHWYECKHX BEHIECTBAaX KAaK O COCAWHEHWSX yrieposaa (MeTaH, 3TaH, 3THIEH, alleTHIEH, STaHOJM, TIHIEpPHH,
yKCyCHas Kuciora). MIx cocraB u xummudeckoe ctpoeHue. [ToHsTHe 0 GHOIOTHUECKH BaXKHBIX BEIIECTBAX: KUPaX, OeJIKax, YIIeBOAaX — U UX PONU
B )KM3HM 4esloBeKa. MaTepuanbHOE €IMHCTBO OPraHUYECKUX M HEOPTaHUYECKUX COSTMHEHUH

2.7

Kpemunii, ero ¢pusndeckie 1 XUMHYECKHEe CBOWCTBA, MONy4eHHe U npuMeHeHne. CoenHeHNs KpeMHus B npupoae. O0mue npeactaBieHus 0o
oxcuze kpemans (IV) u kpemaneBoi kucinore. CHIHKATH, UX UCIIOJIB30BAHUE B OBITY, METUIIMHE, TPOMBIIIJICHHOCTH. BaxkHel e CTponTeIbHbIC
MaTepUalIbl: KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xkene300eToH. [Ipobimembl 0e30MacHOrO HCIMONB30BaHMS CTPOUTENBHBIX MaTEepHalioB B
IIOBCEHEBHON KM3HH

2.8

XuMHIYeCcKH SKCIIEPUMEHT: H3YUSHHE 00pa3I[0B HEOPTaHUUECKUX BEMICCTB, CBOMCTB COJITHOM KHCIOTHI; MPOBEICHHE KAYeCTBEHHBIX PEaKIHid Ha
XJIOpHUJA-UOHBI U Ha6J'II-OIIeHI/Ie MPU3HAKOB UX MPOTCKAaHUs; OIIbITbI, OTpaXarouue (1)1/131/1qu1<1/1€ M XHMHUYECKHE CBOWMCTBA TaJIOTEHOB M HX
COeTMHEHUH (BO3MOKHO UCTIOJIB30BaHUE BUICOMATEPHANIOB); 03HAKOMJICHHE C 00pa3iiaMt XJIOPUIOB (TAIOTEHUIOB); 03HAKOMIICHHE C 00pa3amMu
cepel U € COCOUHEHMSIMHU (BO3MOXKHO HCIIONB30BAaHHE BUICOMATEPHATOB); HAONIOJEHHE Ipolecca OOyrNIMBaHHS caxapa MO JCHCTBHEM
KOHIICHTPHPOBAHHOM CEPHOMN KHCIOTHI; H3YUYCHHE XUMHICCKUX CBOUCTB pa30aBIICHHONM CEpHOMN KHCIOTHI, IPOBEJCHNE KAUYSCTBCHHON PeaKIiuy Ha
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cynb(haT-uOH ¥ HAOII0JICHHE MPU3HaKa e€ IPOTEKaHUS; 03HAKOMIICHHE C (PU3NIECKHMHU CBOMCTBaMH a30Ta, pocopa U ux coeTMHEHMH (BO3MOKHO
WCTIOJIb30BaHHE BUICOMATEPHAIIOB ), 00pa3iamMu a30THBIX M (ocOpHBIX yIoOpeHHH; ToTydeHHe, COOMpaHne, paclio3HABaHNE U U3yUeHHE CBOWCTB
aMMHaKa; TPOBEJCHUE KAYCCTBEHHBIX PEaKkIMii HA MOH aMMOHHSA U (ochaT-uoH M HM3YyUCHHE MPU3HAKOB UX IMPOTEKAHUS, B3aWMOJCHCTBHE
KOHIICHTPUPOBAHHOM a30THOM KHUCIIOTHI C MENIBIO (BO3MOXKHO HCIIOIh30BAHIE BHICOMATEPHAIIOB); H3YUCHHE MOJIENICH KPHCTAIUIMIECKUX PEIIETOK
anMasa, rpaduta, QyiiepeHa; 03HAKOMIICHHE C IPOILECCOM aICOpOLMH PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM M YCTPOWCTBOM
POTHBOTA3a; Moy4eHne, CoOOMpaHue, pacro3HaBaHue U H3Y4eHHE CBOMCTB YIIIEKUCIIOTo ra3a; IPOBe/IeHNe KaueCTBEHHbBIX PeaKkiuii Ha kapOoHaT-
U CWIMKAT-WOHBl W W3yYCHHE INPHU3HAKOB HX MPOTCKAHUS, O3HAKOMIICHHE C MPOMYKIWEH CHIMKATHOW MPOMBIIUICHHOCTH; pEIIcHHE
SKCIEPUMEHTAJIBHBIX 33724 10 TeMe «BakHelIe HeMEeTaJUIbl ¥ UX COCTUHEHISDY

Mertanisl 1 uX COeIMHEHUS

3.1

OO0mas XapakTepUCTUKA XMMHYECKUX DJIEMEHTOB — METAJIOB HA OCHOBAaHWU MX MOJ0kKeHUs B [lepnoandeckoil cucteMe XUMHUYECKUX DIIEMEHTOB
JA.N. MengeneeBa u ctpoerus aromoB. CTpoeHme MeTamioB. MeTammudeckass CBSI3b W METAJUIMUECKass KPUCTAUTMYECKas pemeTKa.
DIIEKTPOXUMUYECKUN PSI/I HAMTPSHKCHHU METaNIOB

3.2

®duznueckre U XUMHYECKHE CBOWCTBa MeTaiuioB. O0mye crioco0s! MomydeHust MeTauioB. [IoHsATHE 0 KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI
3alMTHI KX OT Koppo3uu. CIuIaBsl (CTallb, YYTYH, NIOPATIOMHUHU, OPOH3a) U X MPUMEHEHHUE B OBITY U MPOMBIIIICHHOCTH

3.3

[Ilenounkie MeTamiel: monoxeHue B [lepuoguyeckoi cucteme xuMmudeckux sneMeHToB .M. Menaeneesa; CTpoeHHe UX aTOMOB; HAX0XKICHHUE B
npupone. Pu3ndeckne u XUMUIECKHUE CBOWCTBA (Ha puMepe HaTpHs U Kanusi). OKCHUABI M THAPOKCHUIBI HATpHst U Kanus. [IpuMeHeHue menoyHbIx

METAJIJIOB U UX COEIUHEHUN

3.4

[IlenoyHo3eMenbHBIE METAIIIBI MATHUI U KaJbIUN: TTONOXEHUE B [lepuoanueckoit cucteme xumuieckux 3memeHToB .M. Menaeneesa; ctpoeHue
HUX aTOMOB., HaXOXICHHUEC B an/Ipoz{e. (DI/I3I/I‘IGCKI/IG U XUMHUYCCKUC CBOﬁCTBa Mar"duvs " KaJlbIlUsl. BaHCHeﬁMHe COCIMHCHUA KaJIbIIUs (OKCI/IJI,

THJIPOKCHJ, col). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

Amomunwii: monoxxeHne B [lepuoamueckoi cucreme xumudeckux dieMeHToB [I.U. MeHzaeneeBa; cTpoeHHMe aToMa; HAXOXKACHWUE B IPHUPOJE.
du3ryeckre 1 XUMUYECKHE CBOMCTBA AFOMUHMS. AM(OTEpHbIC CBOMCTBA OKCHIA M THAPOKCHIA ATFOMUHHS

3.6

Kenezo: monoxenue B Ilepuommyeckoit cucreme xumuyeckux anemeHToB [[.M. MenneneeBa; cTpoeHue aToma; HaxXOXJIEHHE B IPUPOJIE.
Du3nuecKkue U XUMHUYECKUE CBOMCTBA xkesne3a. Oxcuibl, ruapokcuabl U comn xenesa(ll) u sxenesa(Ill), ux coctas, CBOMCTBA U NMOJIyUYEeHHE

3.7

XUMUYECKHN SKCTIEPUMEHT: 03HAKOMIIEHHE ¢ 00pa3IlaMy METAJUIOB U CIIJIaBOB, UX (DU3MYECKUMH CBOMCTBAMU; U3yUEHHE PE3YIHTATOB KOPPO3UU
METAIJIOB (BO3MOYKHO KCIIOJIb30BAaHUE BHAECOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHUCTBUSI OKCHJA KAlbIIUS W HATPUS C BOJOH (BO3MOIKHO
UCIIOJIb30BaHKE BUAEOMATEPHUAJIOB); UCCIEAOBAaHIE CBOMCTB HKECTKOM BOJBI; MpoLlecca TOPEHUs JKese3a B KUCI0poie (BO3MOKHO HCIIOIb30BaHKE
BUJICOMATEPHAJIOB); IPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKIUil Ha MOHBI (MArHUs, Kalblys, ATIOMUHES, [HKA, jxene3a(ll) u sxene3a(lll),
veau(ll); HabmojeHre ¥ onMcaHWe TPOIECCOB OKpAIIMBAHWS TUJIAMEHM WOHAMH HATPHS, Kauusd W KajublMsi (BO3MOXKHO HCIOJIh30BAHUE
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BHJICOMATEPHAIIOB); UCCIIE0OBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHU/IA AIFOMUHUS M THIPOKCHIA ITMHKA; PEIICHUE SKCIIEPUMEHTAILHBIX 3314 110
TeMe «BakHelmme MeTaibl U BX COeTUHESHMSD)
4 XuMus 1 OKpy>Karolas cpea
a1 Hogeie maTepuanst u Texnonoruu. BemecTBa u Marepuansl B TOBCETHEBHOM KU3HU YelIOBEKa. XUMHUS U 3/I0poBbe. be3omacHoe ncnonb30Banme
' BEIIECTB U XUMHUUECKUX peakiuii B ObITy. [lepBasi moMolIs NPU XUMHUECKUX 0XKOTaX U OTPABJICHUSIX
42 OCHOBBI 3KOJIOTHYECKON IPaMOTHOCTH. XUMHUYECKOe 3arpsizHeHne okpysxatomieit cpeast [IJIK. Ponb xumun B pelieHUH KOJI0THYECKUX TPOOIeM.
' IIpupoiHbIC NCTOYHHUKH YTIIEBOAOPOAOB (YT0JIb, IPUPOIHBIN ra3, HeTh), MPOAYKTHI X NEPepabOTKH, UX POJIb B OBITY ¥ MPOMBIIIIIICHHOCTH
4.3 XUMUYECKUN DKCTIEPUMEHT: U3ydeHne 00pa3IioB MaTepralioB (CTEKIIO, CIJIAaBbl METAJIOB, TOJMMEPHBIE MATEPHAIIbI)

MMPOBEPSIEMBIE HA OI'3 110 XUMHWH TPEBOBAHMSI K PE3YJIBTATAM OCBOEHUSI OCHOBHOI OBPA30OBATEJILHOM ITPOT'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30OBAHUS

Kon nposepsiemoro

IIpoBepsiembie TPeOOBaHUSA K IPEAMETHBIM pe3yJbTaTaM 0230BOI0 YPOBHSI OCBOCHHMS OCHOBHOM

TpedoBaHus o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI0 00111ero o0pa3oBanus Ha ocHoBe PT'OC
1 [Ipencrapnenue:
0 TI03HABAEMOCTH SIBICHUH NPUPOIBI, NOHUMaHHE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHUYECKONH HayKH Kak o00JacTH
11 COBPEMEHHOTO €CTECTBO3HAHMS, KOMITOHEHTa OOIIeH KyJNbTYphl W TPAKTHYECKOH ESATENBHOCTH YeNOBEKa B YCIOBHAX
COBPEMEHHOTI'0 00IIECTBA; NOHUMAaHUE MECTA XUMUU CPEU APYIUX €CTECTBEHHBIX HAYK
12 0 HAy4HBIX METOAAX MO3HAHUs, B TOM YHCJIE 3KCIIEPUMEHTAIBHBIX U TEOPETUUECKUX METOJAX HCCIEAOBAHUS BELIECTB U
' M3y4YeHHs] XUMUYECKHUX PEaKINii; yMEeHHE UCTIONb30BAaTh MOJIEIH JUT OOBSCHEHNS CTPOCHHUS aTOMOB U MOJIEKYJT
0 cdepax nMpodeccHoHATHLHON AEATENEHOCTH, CBS3aHHBIX C XMMHEH M COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
13 JOCTI)KEHHSAX XMMHYECKOW HayKH, YTO ITO3BOJIMT OOy4alolIMMCs paccMaTpHBaTh XMMHIO Kak cdepy cBoed Oymymiei
' poQeCCHOHATIBHOM JEATEIFHOCTH M CAETAaTh OCO3HAHHBIA BBIOOP XMMHHM KakK NMPOQIIFHOTO NpeaMeTa IpH Iepexone Ha
YPOBEHb CPETHETO O0IIEro 00pa3oBaHHUS
2 BnaneHue cucteMoil XUMUYECKUX 3HAHUN M YMEHUE IPUMEHSATh CUCTEMY XMMHUUECKUX 3HAHUMN, KOTOpasi BKJIIOUYAET:




Koxa nmpoBepsiemoro
TpedoBaHUs

2.1

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM 0a30BOro YPOBHS 0CBOEHMSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

B)KHEHIINE XUMHWYECKHE IMOHATUSA: XUMHUYECKMH DJIEMEHT, aTOM, MOJEKYJa, BEIECTBO, IPOCTOE M CIOKHOE BELIECTBO,
OJIHOPOJHAs U HEOJHOPOIHASI CMECh, OTHOCUTENBHBIE aTOMHAsI M MOJIEKYIISIPHASI MACCHI, KOJIMYECTBO BELECTBA, MOJIb, MOJIIPHAs
Macca, MOJISIpHbIH 00BbEM, OKCHJ, KUCIO0Ta, OCHOBAHUE, CONb (CPEIHSIA), XMMUUECKAsl PEaKIys, PEaKIUU COSANHEHUs, PeaKuu
PazIoKeHHs1, peaKK 3aMelIeHHNs, peakiiu 0OMeHa, TETUIOBOH d(P(EKT peakIuy, 3K30- U SHAOTEPMHIECKHE PEaKIUH, pacTBOD,
MaccoBas J0JIs1 XHMHYECKOT0 AJIEMEHTA B COEIMHEHHNH, MAcCOBast 1071 U IIPOLIEHTHAs KOHLIEHTPALHs BELIECTBA B pACTBOPE, SIPO
aToMa, >JIeKTPOHHBIN CIION aToMa, aTOMHasi OpOWTaNlb, PafNyC aTOMa, BaJICHTHOCTh, CTETICHb OKHCIICHUS, XUMUYECKasl CBSI3b,
IEKTPOOTPULIATENBHOCTD, IIOJIAPHAs U HENOJLIPHASA KOBAJIEHTHAS CBSI3b, HOHHAS CBSI3b, METAIIIMYECKAS CBSI3b, KPUCTAIUINYECKAs
peniéTka (aToMHast, MIOHHAas, METAUIMYECKasl, MOJNEKYJIApHAasi), HOH, KaTHOH, aHUOH, YIEKTPOJIUT U HEAJIEKTPOIIUT, SNEKTPOIUTH-
YecKas TUCCOIMALHS, PEaKIIMH HOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAaHOBUTEIIBHBIC PEAKIINH, OKUCIUTEIb M BOCCTAHOBHTEID,
OKHCIICHHE W BOCCTaHOBJICHHE, JJIEKTPOIN3, XHMHYECKOe pPaBHOBECHE, OOpaTMMbBIE M HEOOpaTHMBIE PEAKIMH, CKOPOCThH
XMMUYECKON peakiyy, karaimsaTop, [1JIK, koppo3us MeTamioB, CILIaBbI

2.2

OCHOBOITOJIATAFOIINE 3aKOHBI XUMHUU: 3aKOH COXPaHEHUS MaCChI, epuoandeckuii 3akon /.M. MenneneeBa, 3aKOH IIOCTOSTHCTBA
COCTaBa, 3aK0H ABOTaapo

2.3

TCOPHUHU XUMHUHN: ATOMHO-MOJICKYJIApHAsA TCOpHUsA, TCOPUA 3HCKTpOHHTH‘{CCKOﬁ JHUCCOIHaITHN

Branenne ocHOBaMy XMMHYECKOW IPaMOTHOCTH, BKITIOUYAIOIIEH:

3.1

YMEHHE TPaBUJIBHO HCIIOJIb30BaTh M3YYCHHBIC BEIIECTBA M MaTepuabl (B TOM YHCJIe MUHEpAIbHbIC yIOOPEHHS, METAIbI U
CIUTaBBI, IPOAYKTHI MepepadOTKH MPUPOIHBIX HCTOYHUKOB YTIIEBOAOPOIOB (YIJIsA, MPUPOIHOTO Ta3a, HeTH) B OBITY, CEIBCKOM
XO3SHCTBE,

Ha TPOM3BOJICTBE U MOHUMAHUE 3HAUCHUS KUPOB, OCIKOB, YTIIEBOIOB LIS OpraHW3Ma YeIOBEKa; YMEHUE MPOTHO3WPOBATH
BITUSTHHE BEIIECTB U XUMHUECKUX MPOIECCOB HA OPTaHU3M YeJIOBEKA U OKPYKAIOIIYIO IPUPOIHYIO CPEy

3.2

YMEHHUE HHTETPHUPOBATh XUMUIECKUE 3HAHHS CO 3HAHISMHE JPYTUX YISOHBIX IPEIMETOB

3.3

HaJIMYUE OMBITa pabOTHI ¢ PA3THYHBIME HCTOYHUKAMH WH(POPMAIIH [0 XUMUU (Hay9IHAs ¥ HAyYHO-TIOMYISIPHAS JINTepaTypa,
CJIOBapH, CIIPaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yYMEHue 00BEKTHBHO OLCHUBATh I/IH(i)OpMaLH/I}O O BCIIECTBAX, UX MPCBPAlICHUAX W IMPAKTUYCCKOM IMMPUMCHCHUU U YMCHHC
HCIIOJIb30BaTh €€ JJI1 peIICHUS y‘ICGHO-HOSHaBaTeHBHI)IX 3aga4d

BIIa)leHI/Ie OCHOBaMHU MOHSATUHHOTO arnrapaTta 1 CUMBOJIMYECKOI'O sA3bIKa XUMUHN JJId COCTABJICHUA (bOpMyJ'I HECOPraHUYCCKUX

BELIECTB, ypaBHEHUN XUMUYECKUX peakiuii; ocHoBaMu xumuueckoil HomeHknatypbl (IUPAC u TpuBHanbHOM)
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IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM 0a30BOro YPOBHS 0CBOEHMSI OCHOBHOM

TpedoBaHUs o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI0 00111ero o0pa3oBanus Ha ocHoBe PI'OC
YMeHue oOBSICHATH CBSI3b IOJIOKEHHUS djeMeHTa B [lepmonmdeckoil cucreMe ¢ YUCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS
5 aTOMOB XHMHYECKHX OJJIEMEHTOB (COCTaB W 3apsij siapa, oOIlee YUCIIO DIIEKTPOHOB), PACIPENEIICHUEM 3JIEKTPOHOB I10
SHEPreTHYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB, KATUS U KAJBIIHS
[IpencraBienue o MEpUOAMIECKOI 3aBUCHIMOCTH CBOHCTB XUMHYECKHX HJIEMEHTOB (PaJNyC aToMa, AJIEKTPOOTPUIATEILHOCTE),
6 MPOCTHIX U CJIOXHBIX BEHIECTB OT IOJIOKEHHs 3JeMeHTOB B llepmommueckoil cucreme (B MajgbIX HMEPHOAAX U TIIABHBIX
MOJTPYIINAX) U JIEKTPOHHOTO CTPOCHUS aToMa
7 YMmeHue kiaccu(pUIMpoBaTh:
7.1 XUMHAYIECKUE DIIEMCHTHI
7.2 HEOPraHW4YecKue BeIecTBa
7.3 XHUMUYECKUE PEaKIIUH
8 YMeHve onpeneisTh:
8.1 BaJICHTHOCTh ¥ CTETICHb OKHCIICHUS XMMUYECKUX 3JICMEHTOB, 3apsi HOHA
8.2 BUJ] XUMHUYECKOM CBA3M U THUIl KPUCTANINYECKON CTPYKTYPBl B COEJUHEHUSAX
8.3 XapakTep Cpellbl B BOJHBIX PACTBOPaX BEIIECTB (KMCIOT, OCHOBAHUH )
8.4 OKHCIIUTENb 1 BOCCTAHOBHUTEIb
9 YMeHne XxapakTepu30BaTh (PU3MUECKIE U XMMUYECKHE CBONCTBA:
9.1 MIPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJOPO, TpaduT, anMas, KpeMHHUH, a3oT, Gocdop, cepa, XIop, HATpUH, Kanuid, MarHu,
' KaJIbLIUi, aIFOMUHUIA, KeNe30)
CIIO’KHBIX BEIIECTB, B TOM YHCIIE HX BOJHBIX PACTBOPOB (BOJa, aMMHAK, XJIOPOBOIOPO]I, CEPOBOIOPO, OKCUABI X THAPOKCHUIEI
9.2 metamioB [-IIA rpynm, amomunus, meau (II), nunka, sxenesza (II u III), okcuasl yraepona (II u IV), xpemuus (IV), azora u
' dochopa (Il u V), cepwt (IV u VI), ceprucras, cepHas, a30TrcTas, a30THast, pochopHas, yroibHasi, KpeMHHEBasI KUCIIOTa U UX
COJIH)
9 3 IIPOTHO3UPOBATh U XapaKTECPU30BATH CBOMCTBA BCHICCTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUA, IPUMCHCHHUE BCUICCTB B
' 3aBHCHMOCTH OT UX CBOHCTB, BO3MOXKHOCTh IPOTEKAHHUS XUMHYECKHX MPEBPANICHUH B Pa3TUYHBIX YCIOBHUIX
10 ‘YMeHue coCTaBIATh MOJIEKYJIIPHBIE U HOHHBIE YPaBHEHMS PEaKLIMii, B TOM YHUCIIE!
10.1 peaxiuii HOHHOro OOMeHa
10.2 OKHCIIUTEIFHO-BOCCTAHOBUTEIBHBIX PEaKIUi




Koxa nmpoBepsiemoro

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM 0a30BOro YPOBHS 0CBOEHMSI OCHOBHOM

TpedoBaHUs o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI0 00111ero o0pa3oBanus Ha ocHoBe PI'OC
10.3 WJLTIOCTPUPYIONINX XUMHUYECKHAE CBOWCTBA H3YYCHHBIX KJIACCOB (TPYII) HEOPTaHWMYECKHIX BEIICCTB
10.4 MOJTBEPKAAIONINX TCHETHYECKYIO B3aUMOCBS3b MEXTy HUMU
11 YMeHue BHIYUCIATD (IIPOBOIUTH PACUETHI):
111 OTHOCHUTEJHHYIO MOJICKYIIPHYIO U MOJISIPHYIO MacCHI BEIIECTB, MAaCCOBYIO JIOJTI0 XMMHUECKOTO 3JIEMEHTA B COCMHEHHUN
11.2 MacCOBYIO JIOJIO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEILIECTBA U €r0 Maccy, 00beM ra3oB
114 10 YPaBHCHMSIM XUMUYECKUX PEaKINi ¥ HAXOAUTH KOJIMYECTBO BEIIECTBA, 00BEM M MACCy PEareHTOB IITH MPOIYKTOB PEAKITUH
12 Biianenue (3HaHME OCHOB):
121 OCHOBHBIMH METOJIaMH HAy4YHOTO IO3HAHUA (HAOIIOACHHE, U3MEpPCHUE, JKCIIEPUMEHT, MOJCTHPOBAHKE) MPH H3YUCHHU
' BEIIECTB U XUMHYCCKUX SABJICHUIT; yMEHHE CHOPMYITUPOBATH POOJIEMY M MPEIJIOKHUTE IIyTH €€ PEIICHUSI
12.2 Oe30macHoi paboThI ¢ XUMHICCKUMU BEIIECTBAMHU, XMMHUYECKOW TTOCYIOH U TaOOPaTOPHBIM 000pYI0BaHHEM
IpaBWIaMH 0€30TacCHOTO OOpAIICHUS ¢ BEUICCTBAMH, HCIONB3YEMBIMHA B MOBCEIHEBHOH JXHM3HH, MPAaBIIIAMH HOBEICHUS B
12.3 HENAX COCPSIKCHUS 3I0POBBS M OKPY)KAIOIIEeH MPUPOTHON Cpe/ibl, MOHUMAaHUE Bpea (OMACHOCTH) BO3JCUCTBHS HA JKUBBIC
OpPraHn3Mbl OHpeI[eHéHHLIX BCLICCTB, CHOCOGOB YMEHBHICHUS U NPECAOTBPAICHUS UX BPCIAHOT'O BOSHCﬁCTBHH
13 Hanmne mpakTHIeCKNX HaBBIKOB IIAHWPOBAHMUS M OCYIIECTBICHHS CICAYIOIINX XUMHUICCKUX HKCIICPHIMEHTOB!
13 1 N3y4YCHHEC U OIMMUCAHUEC (1)1/13I/IIICCKI/IX CBOMCTB BCIICCTB, O3HAKOMIJICHHUEC C (I)I/I3I/I‘ICCKI/IMI/I U XUMHUYCCKUMHU SABJICHUSAMMU, OIIBITHI,
' WILTIOCTPHUPYIOIINE ITPU3HAKHU MPOTEKAHUS XUMUIECKUX PEaKIii
13.2 M3y4YEHHUE CIIOCO00B pa3/ieleHus cMecen
13.3 MOJTy4EeHUE KHCIIOPOAa U U3y4YEeHUE ero CBOMCTB; OJIy4eHHe BOJIOPO/Ia U M3yYEHHUE €ro CBOMCTB; NOTy4YEeHHEe YIIIEKUCIIOro ra3a
' 1 U3YyUCHHUC €TO CBOﬁCTB; TMOJIyYCHHUEC aMMHaKa U U3YYCHUC €Tro CBOMCTB
13.4 IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM 10JIeH paCTBOPEHHOTO BELECTBA
135 MPUMEHEHHE WHIUKATOPOB (JIAKMyca, METWIOpAmKa U (eHonpTanenHa) s ONpeaeTeHNsT XapaKkTepa cpeasl B pacTBOpax
' KHCJIOT ¥ IIesioueit
HCCIICIOBAHNE W ONWCAHWE CBOWCTB HEOPraHHYECKUX BEIIECTB PA3MYHBIX KIIACCOB; W3YYCHHE B3aMMOICHCTBUS KHCIOT C
1 3 6 MCTAJllIaMH, OKCHIaMH MCTAJIJIOB, PACTBOPUMBIMH W HEPACTBOPUMBIMHU OCHOBAaHUAMH, COJIAMU; IMOJTYYECHUE HEPACTBOPUMBIX

OCHOBaHHﬁ; BBITCCHCHHUC OJHOI'0 METalJIa APYIMM H3 pacTBOpa COJIM; HUCCICIOBAHUEC aM(I)OTepHI)IX CBOMCTB TUAPOKCUIOB
AJIFOMHUHUA U ITHMHKA




Koxa nmpoBepsiemoro IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM 0a30BOro YPOBHS 0CBOEHMSI OCHOBHOM
TpedoBaHUs o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

13.7

pellleHue SKCIIEPUMEHTAIILHBIX 337a9 110 TeMaM: «OCHOBHBIE KJIACChl HEOPTAaHWMYECKUX COSIMHEHUI»; « DICKTPOIUTHIECKAS
JHCcconranysy; «BaxkHele HeMeTallIbl U UX COSIMHEHUS; «BaykHEHIIIe METaIIbl M UX COSTUHEHUS

XUMHYCCKUE DKCIICPUMECHTDI, NJUTFOCTPUPYIOIINEC NPU3HAKU IIPOTCKAHU peaKquI HMOHHOTI'O O6MeHa; Ka4€CTBCHHBIC PCAKIIUU

13.8 Ha TPUCYTCTBYIOIIHE B BOJHBIX PACTBOpPaX WOHBI: XJOPHI-, OPOMHI-, HOAMI-, Cylbhar-, hocdar-, kKapOOHAT-, CHIIUKAT-
aHWOHBI, THIPOKCH/I-UOHBI, KATHOHBI aMMOHUSI, MaTHUSI, KaJIbIIHs, AIFOMUHUS, kKene3a (2+) u xenesa (3+), meau (2+), nuHKa
14 YmMenue:
141 MPECTABIIATh PE3YJILTAThI SKCIICPHMEHTA B (JOPME BBHIBOJIOB, TOKA3aTEIILCTB, TPA(PUKOB U TAOJHUI] U BBISBIATH SMIHPHUCCKHE
' 3aKOHOMEPHOCTU
142 YCTaHABIUBATE CBSI3U MEXKIY pPEaIbHO HAOII0JaeMbIMU XUMHYICCKAMHE SBJICHUSMH U TPOLIECCAMHE, TPOUCXOISAIINME B MAaKPO-

U MUKPOMHEpE, OOBICHATH IPUINHBI MHOTO00PAa3Hsl BEIIECTB

HEPEYEHD 2JIEMEHTOB COIEPKAHUSA, TIPOBEPAEMbIX HA OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 10 XUMHUH

Kon IIpoBepsieMbIii 3JIEMEHT COAEPKAHUA

1 [TepBoHavaIbHBIE XUMUUECKUE TTOHITHS

1.1 Uucteie BeniectBa U cMecu. CriocoObl pasJiesieHus: cMeceit

1.2 ATOMBI U MOJIEKYJIbI. XMMHYECKHE 31eMEHThl. CUMBOJIbI XUMUYECKHX 371eMEeHTOB. IIpocThle U Ci10KHbIE BEIECTBA.

1.3 Xumudieckas ¢popmysna. BaneHTHOCTh aTOMOB XUMHUYECKUX d1eMeHTOB. CTENeHb OKUCIICHHSI

14 3aKoH NOCTOAHCTBa cocTaBa BellecTB. OTHOCUTENbHAA aToMHas Macca. OTHOCHUTENbHAs MOJIEKYJsApHas Macca. MaccoBast 0l XMMHYECKOTO
' 3JIEMEHTA B COCTUHCHHUN

15 KommuectBo BemectBa. Momnb. MomnsipHas Macca. MossipHBIH 006EM ra3oB. B3amMocCBS3b KOJIMYECTBA, MAacChl M YHCHA CTPYKTYPHBIX €IUHMIL
' BEIECTBA

1.6 Du3nuecKrue 1 XUMUYECKHUE ABJICHU. XUMHUUYECKas peakius U e€ Npu3Haku. 3aKOH COXPaHEHHs] MacChl BEMIECTB. XUMUYECKHE YPaBHEHUS
2 Ilepuoanueckuii 3akoH u Ilepuoanueckas cuctema xuMmudeckux aiemenToB J. M. Menneneesa. CTpoeHne aTOMOB

21 [lepmonnuecknii 3akoH. Ilepnogmdeckas cucrema xumudeckux snemeHToB JI.M. MeHnneneeBa. Ilepmonpl u rpynmbl. PU3HYECKHNA CMBICIT
' MOPSIKOBOI'O HOMEpPa, HOMEPOB NEPUOJa U TPYIIIBI DJIEMEHTA

29 Crpoenue atomoB. CocTaB aTOMHBIX sep. M3oTomsl. DnekTpoHbl. CTpOoeHHE 3JICKTPOHHBIX 000JI0UEK aTOMOB MEPBHIX 20 XUMUYIECKUX 3JIEMEHTOB
' Ilepuoguueckoii cucremsl .M. MeHnneneeBa




Kon

IIpoBepsieMblii 3J1IEMEHT COJEPKAHUS

3aKOHOM6pHOCTI/I B H3MEHEHHUM CBOMCTB XHMMHUYECKHUX DJIEMEHTOB IMEPBLIX TpéX nepuoaoB, Kaliusda, KaJblUA (pam/lyca aTOMOB,

2.3 ANIEKTPOOTPHUIIATEIEHOCTH, METAJUIMIECKUX ¥ HEMETAIMIECKAX CBOWCTB) M X COCAMHEHUH B COOTBETCTBHH C MOJOKEHIEM 31eMeHTOB B [lepuno-
JITYECKOH CHCTEME U CTPOCHHEM HX ATOMOB
3 CrtpoeHue BeniecTsa
31 Xumudeckass cBs3b. KoBaneHTHas (MOJApHAS M HEMOJSAPHAs) CBs3b. DJICKTPOOTPUIATEIBHOCTh XUMHUYECKUX JJIEMEHTOB. VOHHAs CBS3b.
' MeTanyeckas CBA3b
32 THMbI KPHCTAUTHISCKUX PEHIETOK (aTOMHAs!, HOHHAS, METAJUIMYECKasi), 3aBHCUMOCTb CBOWCTB BEIECTBA OT TUIA KPUCTAJUIMICCKOW PEIIETKH U
' BHJIa XUMHYECKOHN CBSI3H
4 Baxreiinmme npeacTaBuTeI HEOPraHNIECKIX BenlecTB. HemeTaiuibl u nx coequHeHNs. MeTayulbl U UX COCIMHEHHS
Knaccudukanus ¥ HOMEHKIATypa HEOPTraHHMYECKUX COEIMHEHWH: OKCHAOB (coJeoOpasyloline: OCHOBHBIE, KUCIOTHBIE, amM(pOTEepHbIE) H
4.1 HecoJieo0pa3yroline; OCHOBaHUH (IENOYH M HEPAaCTBOPUMBIE OCHOBaHMS); KUCIOT (KHCIOPOACOAeprKalie 1 OECKUCIOPOJHbIE, OTHOOCHOBHBIE
MHOTOOCHOBHEIE); COJICH (CpETHUX U KHCIIBIX)
4.2 duznueckre 1 XMMHUYECKHe CBONCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB: BOJOPOAa, XJIOpa, KUCIOPOoJia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHs
4 3 dusnyeckue M XUMHUYECKHE CBOMCTBA MMPOCTBHIX BCUICCTB-MCTAJUIOB: JIUTHA, HATpUA, Kajlud, MarHusd W KaJblUsA, aJIOMHHUA, KEIIC3a.
' DIEKTPOXUMUYECKUHN PsIT HATPSDKEHUI METAJLIOB
4.4 duznueckre U XMMHUYECKHe CBONCTBA BOJOPOHBIX COSAMHEHHI HEMETAIUIOB: XJIOPOBOJIOPOIa, CEPOBOJIOPOJIa, AMMHAKa
45 dusnyeckue ¥ XUMUIECKHE CBOMCTBA OKCHIOB HeMeTaiioB: cepsl (IV, VI), asora (I1, 1V, V), docdopa (111, V), yriepona (11, IV), kpemuuns (1V).
[onmy4enne OKCHIOB HEMETAIIIOB
4.6 Xumuueckue cBoricta okcuaoB: MetauioB IA-IIA rpymm, nuaka, meaun (I1) u sxenesa (11, 11). TToayuenne oKCHIOB METALIOB
47 XuMHYeCcKre CBOMCTBA OCHOBAaHHN M aM(pOTEPHBIX THAPOKCHIOB (Ha IIPUMEpE THAPOKCHIOB AIFOMHIHIS, JKelle3a, IUHKA). [lomydenne ocHOBaHUH
' 1 aM()OTEPHBIX THIPOKCH]IOB
48 OO6mme XUMHYECKHE CBOMCTBA KHUCIIOT: XJIOPOBOJOPOIHOMN, CEPOBOAOPOTHOM, CEpHHUCTOM, CEpHOH, a30THOH, (hocopHOH, KPeMHUEBOH, YTOIBHOM.
Oco0ble XUMUUECKIE CBOHCTBA KOHIICHTPUPOBAHHOW CEPHOM U a30THOM KuCoT. [loydeHne KucioT
4.9 OO0mme xumMuYecKre cBoiicTBa cpeqaux coneil. [lomydeHue coneit
4.10 [Toryuenne, coOupanue, pacro3HaBaHue BOJIOPOJIa, KUCIOPOa, aMMHUAaKa, YIIIEKUCIIOro ra3a B 1abopaTopun
411 [onmy4yenne amMmmuaka, CepHON M a30THOU KHCIIOT B MPOMBIIUIEHHOCTH. O0IIIHe CIIOCOOBI MOTYUCHHS METAIIIOB
4.12 I'eneruyeckas CBsI3b MEXy KJIJaCCAMH HEOPTaHUUECKUX COEIUHEHUH
5 XAMHUYECKHE PEaKIIH




Kon

IIpoBepsieMblii 3J1IEMEHT COJEPKAHUS

KJ'IaCCI/I(l)I/IKaIII/ISI XUMHYCCKHUX peaKuHﬁ 0 pas3IMYHbIM HNPHU3HAKaAM: MO YUCIY U COCTAaBY Y4YAaCTBYIOLIMX B PCAKIIMH BCIICCTB, IO TCIJIOBOMY

>1 3¢ dexTy, 10 U3MEHEHUIO CTENIEHEH OKUCIICHHSI XMMUUECKHX 3JIEMEHTOB
5.2 TerutoBol 3PEKT XUMHUUECKOM PEAKIMH, TPMOXHUMHUYECKHE YpaBHEHUS. DK30- M SHAOTEPMUYECKHE peakiui. TepMOXHMUYECKIE YpaBHEHHS
53 OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiui. OKUCIUTEIN U BOCCTaHOBUTENU. [Iporiecchl OKUCIEHNUs U BOCCTAHOBIICHHUS. DJIEKTPOHHBIN OanaHC
' OKHCJIMTEJIbHO-BOCCTAHOBUTEIBHOM peakIiu
5.4 Teopust AIEKTPOTUTUIESCKON Iricconnanui. KaTnoHsl, aHMOHEI. DJIEKTPOIUTHI U HEIIEKTPOIHUTHL. CHIbHBIE U ciadbie AeKTponuThl. CTeneHb
' JIMCCOIHAIIAH
5.5 Peaxkiyii HOHHOTO 0OMeHa. Y CJIOBHS IPOTEKaHUs PeakIMii HOHHOr0 00MEHa, IOJHbIC U COKPAIIEHHbIE HOHHBIC YPAaBHEHUS peakluil
6 XWMUS ¥ OKpY’KaroIas cpeia
6.1 BemiectBa u MaTepuansl B TOBCETHEBHOM )KU3HU YeTIOBeKa. be3omnacHoe NCmoib30BaHue BEIECTB U XMMUYECKUX peakiuii B 1a00paToOpuu U OBITY.
' [lepBast MOMOIIB IPH XUMUYECKIX 0)KOTaX M OTPABIICHUSX
XuMHYECKOe 3arpsa3HeHIe OKPYKAIOMIEH cpeanl (KHCIOTHEIC TOXKIHU, 3arps3HEeHIE ITOYBHI, BO3AyXa U BOJOEMOB), CITIOCOOBI €ro IPeI0TBPALICHIUS
6.2 [IpenensHas gomyctumas koHneHtparus semiects (I1/1K). Pons Xumum B pellieHnu 3K0NOTHYECKUX MpolieM. Y cuileHHe apHUKOBOTO 3¢ ¢eKTa,
paspyleHne 030HOBOTO CII0sI
[Ipumenenne cepswl, a3ota, pocdopa, yraepona, KpeMHUS W UX COSAWHEHUH B OBITY, MEAWLIWHE, IPOMBIIUICHHOCTH U CEIHCKOM XO3SHCTBE.
6.3 [IpuMeHeHNEe METaNIOB U CIIJIABOB (CTajb, Yyr'yH, AIOPATIOMHHUMN, OpOH3a) B OBITY M MPOMBIIUIEHHOCTH UX coeanHeHMH. [TonsTHe 0 Koppos3un
METAJUIOB, OCHOBHBIE CITOCOOBI 3AIIUTHI X OT KOPPO3HUHU
6.4 [IpupomHBIE HCTOYHHKH YTICBOAOPOIOB (Yroib, MPUPOAHBIA Ta3, He(PTH), MPOAYKTH WX TIepepaboTku (OCH3WH), WX pOIb B OBITY U
MPOMBIIUIEHHOCTH
6.5 IepBoHauabHBIE MOHATHS 00 OPraHMYECKHMX BEIIECTBAaX KaK O COSAUHEHMAX yriepona (MeTaH, 3TaH, STWIEH, alleTHIIEH, 3TaHOI, TIIULEPHH, YKCyCHas
krcyota). IlorsTre 0 OHOIOTMYEeCKH Ba)KHBIX BEIECTBAX: KHUPaX, OSIKax, YIIIEBOIAX — M X POJIU B JKH3HH YeJIOBEKA
7 Pacuéthr:
7.1 110 opMyJIaM XUMHIECKHX COCIHHEHUH
7.2 Macchl (MaccoBOI) 10T PACTBOPEHHOIO BELIECTBA B PACTBOPE
7.3 110 XUMHUYECKUM YPaBHEHUSAM

YYEBHO-METOIUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA




OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJISA YUEHUKA

Xumus. 9 xknace/ O. C. I'abpuensn, U. I. Octpoymos, C. A. Cragkos. M3narensctBo «podar.

METOAUMYECKUE MATEPUAJIBI V1A YUUTEJIA

. Xumus. 9 xknace. Yuebnuk (aBropsl O. C. 'abpuenss, U. I. Octpoymos, C. A. Crankos).

. Metonnueckoe nocobue. 9 xkiacc (aBropst O. C. I'abpuenss, U. I. Octpoymos, U. B. Akc€noBa).

. [Iporpamma kypca xumun 1yis 8—9 kiaaccoB o01eo0pa3oBareNbHbIX yupexaeuui (aBropsl O. C. ['adbpuensn, C. A. Cnaakos).

. Pabouas terpans. 8 knacc (aBroper O. C. I'abpuensn, C. A. Cnaakos).

. Terpanp 1151 1ab0OpPaTOPHBIX OIBITOB U MpakTHUeCKUX padoT. 8 knacc (aBropsl O. C. I'abpuensin, U. B. Akcénona, U. I. OctpoymoB).
. XUMus B TeCTax, 3a/1auax u ynpaxkHeHusx. 8 kiacc (aBropsl O. C. 'abpuenss, U. B. Tpuryouax).

. OnexTponHast popma yueOHHKA.
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

HEYATHBIE ITIOCOBUA

Tadauubi:

1. Cepust HFHCTPYKTUBHBIX TaOJIHII IO XUMHUH
2. Cepusi TaOJIHII TIO OPTAHUYCCKON XUMHHU

3. IICXD . . Menneneena

4. Tabiuiia paCTBOPUMOCTEH BEIIIECTB B BOJIC

YUYEBHOE OBOPYJOBAHHUE
Kosnexnum:

1. OcHOBHBIE BH/IBI IPOMBIIUIEHHOTO CBIphs. YacTh 1. 2
2. OCHOBHBIE BHIbI POMBIIIIEHHOTO CBIPHs. YacTs 2. 2
3. Meramibl 2

4. Anromunuii 1

5. CrexJio u m3nenust u3 crekia 1

6. Torumgo 1

7. Hedts m mpoaykTel €€ nepepadorku 1

8. [Inactmaccsr 1

9. Kaydyk u mpoayKThl ero nmepepaboTtku 1

10. Ixana TBépmoctu 1



11. Habop XuMHYECKUX 3IEeMEHTOB 1

Monenu:

HabGops! a1 MopenmupoBaHHUs:

1. HaGop TpadapetoB mozeneii atoMoB 1

2. Habop mist MogemupoBaHusl JICKTPOHHOTO CTPOSHUS aTOMOB 1

3. Habop mist MomennpoBaHus MOJIEKYIT HEOPTaHUIECKIX COeTMHEeHNN |

4. HaGop 11s MOIETMPOBAHUS MOJICKYJT OPTraHMYECKUX COSTUHEHUH |

5. Habop monerneii aToMOB 17151 COCTaBJICHUS MOZEINIEH MOJIEKYI JIabopaTopHBIA |

Mogeas "Kpucrajnnyeckas pemerka' 1eMOHCTPALMOHHASA:
Jén 1

. Yrnekucaeliii raz 1

. @ynnepen 1

. Anmmas 1

. I'pacur 1

. Okcun kpemHus 1

. Menp 1

. Marnuii 1

. Keneso 1

10. Kamennas comb 1

11. Mogens cTpoenue atoma 1
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Taoaunwl. Hauana xumuu (apt. 5-8671-018):

. X¥IMHYECKHE 3HAKU M aTOMHBIE MACChl BaXKHEHIIIUX JJIEMEHTOB
. PactipocTpaHéHHOCTh XUMHUYECKUX 3JIEMEHTOB

. DOpMBI CyIIECTBOBAaHMS XUMHIECKHIX DJIEMEHTOB

. BemmecTBa MOIEKYIISIPHOTO 1 HEMOJICKYJISIPHOTO CTPOEHUS
. CTpyKTypa N3MEHEHUS BEIIECTB

. CriocoOkI pa3ieneHus cMecei

. XMMUYECKHE 3HAKH U (HOPMYITbI

. Cocrasyienre ¢hopMyIl 10 BaJICHTHOCTH

. Monb - equHMIIA KOJTUYECTBA BEIICCTBA

10. ®u3nueckue BeIUYMHBI BRIPAXKEHUS MMOPIIUM BellecTBa
11. [Ipu3HaKU ¥ yCIOBHS MMPOBEACHHUS XMMHUYSCKUX PEaKIIui
12. Tunsl XUMUYECKUX PEaAKLIHIA

13. Bo3znyx. Kucnopon. T'openue

14. Ctpoenne miaMeHu

15. CocraBnenue hopMyi cojicit
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16. I'eHeTHYECKAs CBS3H KJIACCOB HEOPTAHMUECKUX BEIICCTB

17. Bomopon

18. Xumuueckre peakiuu

OcHoBbI XUMHYeckux 3Hanuii (apt. 5-8707-006)

19. Ilepuoguaeckas cucteMa XuMH4Ieckux arreMenToB J1.11.MenaeneeBa
20. Tabnura pacTBOPUMOCTH BEITIECTB B BOJIC

21. IlpaBuia moBeneHUs B KAOWHETE XUMHH

22. 3HaKku

23. Texauka 0€30MMaCHOCTH TIPOBEICHHUS OTIHITOB

24. TexHuka 0€30MaCHOCTH MPHU pabOTe ¢ Tra3aMu

8 - 9 kinaccwl (apt. 5-8478-020)

25. BalneHTHOCTb

26. OTHOCUTENbHAS aTOMHAs U MOJIEKYJISIpHAst MacChl

27. CtpoeHue aroma. U30TOIbI

28. Obpa3oBaHNe KOBAJIEHTHOW W MOHHOW XUMHUYECKON CBSI3U
29. DNeKTpOHHBIE CIIOM aTOMOB JIEMEHTOB MaJbIX MEPUOIOB
30. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLINU

31. Tunsl KPUCTATUNIMYECKUX PELIETOK

32. Peakiun oOMeHa B BOIHBIX pacTBOpax

33. BaxHeM111e KUCIOTHI U UX COJH

34. Kitaccudukarus okCHaI0B

35. Knnaccugukanus OCHOBaHHIMA

36. Kimaccugukaiusi Kucjior

37. I'eneTnueckast CBSI3b BAXKHEHUIINX KJIACCOB HEOPTAaHUUYECKUX BEIIECTB
38. Oxpacka HHINKAaTOPOB B pa3IM4HbIX Cpeaax

39. DNeKTPOTUTHIECKAS JUCCOITUATIHS

40. 3aBUCHUMOCTH CKOPOCTH PEAKIMH OT Pa3IMIHBIX (aKTOPOB
41. Tunel XUMUYECKUX PEAKIUI

42. ObparumMele peaxIuu

43. Bo3nyx. Kucnopon. ['openue

44. CreneHb OKUCIIEHUS

Heopranuyeckas xumus (apt. 5-8701-009)
45. Homenknarypa coneit

46. Kpucramist

47. XuMuueckas CBSI3b

48. BaneHTHOCTH



49. Mozenn aToOMOB HEKOTOPBIX 3JIEMECHTOB
50. buHapHBIE COCAMHCHIS

51. Ctpoenue aroma

52. DnexkTpoHHas opOUTaIb

53. CrerieHb OKHCTICHHS

PactBopbl. DnekTposuTHyeckas gucconuanus (apt. 5-8687-013)
54. JlucriepcHbIe CHCTEMBI

55. CpoiicTBa BOIbI

56. KpuBble pacTBOPHUMOCTH BEILLIECTB

57. CriocoObl BBIpaKEeHUsI KOJTMYECTBEHHOTO COCTaBa PaCTBOPOB
58. DAEKTPOAUTHI THAPATALINS HOHOB

59. PacTBOpeHME BEIIECTB C HOHHOM CBA3BIO B BOJIC

60. PacTBopeHue BeleCTB C KOBAJIEHTHON MOJISIPHOM CBA3bBIO
61. KucnoTHO-OCHOBHBIE peaKuu

62. Peakiiun nOHHOTO 0OMEHa

63. I'maponus coneit

64. UoHutsl

65. Cpena BOIHBIX pacTBOPOB

Homenknarypa. bunapHble coequnenus

66. Homenxuatypa coreit

67. HoMeHKIaTypa OpraHM4eCcKuX COSIUHEHUI

68. IIpenenbpHbBIE YIIIEBOIOPOIBI

69. HemnpenenbHble yriieBOAOPOIBI

70. ©@yHKIMOHAIBHBIE TPOU3BOAHBIE YITIEBOIOPOAOB
Crpoenue BelecTsa

71. Ctpoenue aroma

72. DneKkTpoHHas opOUTaIbh

73. Monenu aToMOB HEKOTOPBIX JJIEMEHTOB

74. Kpucramibt

75. XuMudeckas CBA3b

76. BaneHTHOCTb

77. CTenieHb OKUCIIEHUS

OBOPYJIOBAHME JIJ151 TIPOBEJEHUSA JIABOPATOPHBIX, IPAKTUYECKHUX PABOT, JEMOHCTPALIA
HzmepuTesbHBIE NPUOOPBI:
1. Becol rexanyeckue 1o 1000 r ¢ rupsamu
2. Becnl yuenmaeckue 10 200 T ¢ TupsMu (OHOJIOTHISCKUE)



3. Beco! s ceimyunx marepuasioB 10 200 T ¢ Tupsmu

4. Becsl anextponHsie DijitalScale

5. Tepmometp cimptoBoii 1o 1000C

6. Hab6op apeomerpos (20 1mT.)

HarpeBarteabHble IpuOOpbI:

7. HarpeBarens i1t TpOOHPOK IMEKTPUICCKUH

8. bans nmaboparopnas komOunuposanHas (BJIK)

9. IlmuTka snmekTpudeckast omHOKoH(popodHas "Bacummca"
10. CrimproBku 100 M

11. CruproBku 200 mi

JdeMoHCTpallHOHHbIE

12. KommiiekT mocyasl A€MOHCTPAIIMOHHBIN C IPUHAIEKHOCTAMU
13. Habop o xumuu ¢ pe3b00BbIMU COETUHEHUSIMU

14. IIpubop mist moydeHus u cOopa ra3oB (IeMOHCTPAITUOHHBIH)
15. Habop ams anexTponnsa (IeMOHCTPAIOHHBIN )

16. Ctonuk moabEMHO-TIOBOPOTHBEIH € 2-MsI TNTIOCKOCTSIMHU

17. Cromuk mogbeMusblit 200x200 Mmm

18. Cromuk mogbeMusblit 150x150 Mmm

19. IIITaTuB ISt XUMHYECKUX CTAKAHOB

20. ITaruB nadoparopuslii xumuyeckuit (LLIJIX)

21. Crnenmanu3upoBaHHble IPUOOPHI 1 anmnapaTtsl Annapar Kunma
23. [Tpubop /I WILTIOCTPAIIUH 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKkIiu OT YCIOBHI

24, ITpubop [u1st TOTyYeHUsI TATOUTATKAHOB

25. Ilpubop i WLTIOCTPALIUK 3aKOHA COXPAaHEHHS Ta30B

26. [Ipubop [yist onpeesicHus COCTaBa BO3ayXa

27. llpuGop JUIst OKHCIIEHUsI CITUPTA HAJI METHBIM KaTaJln3aTOpOM
28. [Ipubop 11 M3yveHus! ra30BbIX 3aKOHOB (J1a00paTOPHbIiL)
29. Konmonka amcopbrnonnas KA

30. O3onatop

31. ITpubop Ans mosyyeHUs! paCTBOPUMBIX TBEPABIX BELIECTB
32. MarauTtHas Melaika ¢ MAHOMETPOM

33. pH-metp

34. Anmapar (yCTaHOBKA)JIsl AUCTUILISIIUN BOJIBI

35. AIIXP



KomnuiekTsl As1s 1a00paTOPHBIX ONBITOB M MPAKTHYECKUX 3aHATHIA MO0 XUMHH

36.
37.
38.
39.
41.
42.
43.

44.
45.
46.
47.
48.
49.
50.
51.
52.
. [lectuk u crynka
54.
55.
56.
57.
58.
59.
60.
61.

53

JloTok ¢ moCynoi ¥ MPUHAAIISKHOCTAMHE JUIsl YICHUIECKOTO SKCIIEPUMEHTA
MuxkponabopaTopus 0 XUMHH

HITXJT Ne 568

IlItaruB naboparopusrii (111J16)

[Ipubop At moMydeHHS TATONIATIKAHOB U CIIOXKHBIX 3()UPOB J1a00PATOPHBII
[Tpubop ans nonyveHus u coopa ra3os

KommtexT mpobupox (I1X-14, I1X-16) 10 mT.

Hepxatens 1 npoOUpoK

TatuB mist npoOUpoK

KomrmekT cTekaaHHbIX majgodek 10 mT.
KOMIUIEKT CTEKISTHHBIX TPyOOUeK
Komruiekt mpo6ok

Yamrky BeITapuBaTEIbHBIC

JIOJKKH TSI COKUTAHMS BEILIECTB
Iummp! THTeIbHBIE

Turon

XHUMHAYECKHE CTAaKaHbBI CTEKI. EMK. 50 M
XuMHAYeCcKHe cTakaubl cTeka. MK. 100 M
XHUMHAYECKHE CTaKaHbI CTeKI. EMK. 250 M
Boponku cTexisiHHBIE Tab0paTopHbIe
N3mepurensHbIe UITUHAPHI

Menzypku

Kon6a mrockogonHas

Boponka nenurensHa






