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HOACHUTEJIbBHASA 3AIIUCKA
[Iporpamma 1mo XMMHHM Ha YpOBHE OCHOBHOI'O 00IIero oOpa3oBaHHs COCTaBJI€HA HAa OCHOBE
TpeOOBaHUN K pE3ysIbTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTEIbHON MpPOrpamMMbl OCHOBHOT'O
obmero obpasoBanms, npeacTaBieHHBIX B PI'OC OO0, a Ttakxke Ha OCHOBE ¢eaepaTbHOM
paboyeil mporpaMMbl BOCIIUTAHUS U C YYETOM KOHIIEIIMH MpernojaBaHus y4eOHOro npeamera
«Xumus» B 00pazoBaTeIbHbIX opranu3anusx Poccuiickoit @eaepanuu.
[Iporpamma 1o XUMHUM [Oa€T TpeICTaBlIeHUE O MeNsuxX, oOIliei crparerud oOydeHws,
BOCIIUTAHUS W Pa3BUTHS OOYyYarOUIMXCA CpPEJICTBAMU Y4YEOHOTrO MpeaMeTa, yCTaHABIIMBACT
00s13aTeNIbHOE MPEIMETHOE CO/IEpKAHUE, IPElyCMATPUBAET paclIpeesieHue ero 1o KjiaccaM U
CTPYKTYpUpPOBaHME IO pa3jelaM M TeMaM [porpaMMbl IO XHMHH, OIpPEAEIseT
KOJIMYECTBEHHbIE W  KAUYeCTBEHHBIE XapaKTEPUCTUKHU  COJEPKAaHUA, PEKOMEHIYEeMYIO
MOCIIEJIOBATENIbHOCTh M3YYECHHS] XUMHHU C YYETOM MEXKIIPEAMETHBIX M BHYTPUIIPEIMETHBIX
CBs3€H, JIOTUKU y4eOHOro mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00y4YaromMXcs, ONpeaesieT
BO3MOXXHOCTU TpeAMeTa JJIs peanu3aluud TpeOOBaHUU K pe3ylibTaTaM OCBOEHHUS OCHOBHOMU
o0pa3oBaTeIbHOW TPOrpaMMbl HAa YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs, a TaKke
TpeOOBaHUN K pe3ynbTaraM OOYy4YeHHMs XMMHUM Ha YpOBHE Ielied H3ydeHHs NpeaMera M
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABaTEIbHON JEATENIBHOCTH OOYYaroMIerocsi MO OCBOEHUIO
y4eOHOTO COJIepKaHUSI.
3HaHWEe XWUMHH CIYXXUT OCHOBOW HJisi (POPMUPOBAHMSI MHUPOBO33PEHHUS O0OYYarolerocsi, ero
MPEICTAaBIECHUN O MaTepualbHOM EAMHCTBE MHpPA, BAXKHYIO DPOJIb WUIPAIOT (OpMHUPYEMbIE
XUMHEH TpeICTaBlIeHUsT O B3aUMOIPEBPAIEHUSX HSHEPrUU U 00 DSBOJIOLUMU BEIIECTB B
MPUPOJIC, O MYTAX pElIeHUs! TI00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA —
CBIPBEBOM, DSHEPreTUYECKOH, TMHUINEBOM M SKOJOrMYecKol Oe3omacHOCTH, MpodiieM
3/IpaBOOXPaHEHUS.
N3yuenune xumuu:
CIOCOOCTBYET peayi3allid BO3MOXKHOCTEH AJIi caMOpa3BUTHUS M (OPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 00IIeH 1 (PyHKIIMOHATBFHON TPaMOTHOCTH;
BHOCHUT BKJaJ B (DOPMHpPOBAHHE MBIIUIEHUS M TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB HMX  CaMOCTOSITENIbHOW  Y4eOHOW  JEATeNbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCIIeIOBAaTENbCKUX YMEHHUH, HEOOXOJMMBIX KaK B IOBCEIHEBHOM MKU3HU, TaK U B
po¢eCCUOHATBHOMN ESITENHHOCTH;
3HAaKOMHUT CO CHEIM(PUKON HaAydHOTO MBIIUICHUS, 3aKJIa/IbIBACT OCHOBBI LIEIOCTHOTO B3I/
Ha E€JMHCTBO NPUPOABl U YEJIOBEKAa, SBJSETCS OTBETCTBEHHBIM JTAaroM B (pOpMHpPOBAHHUU
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0YJarOIIUXCS;
crocoOCcTByeT (POPMUPOBAHUIO IEHHOCTHOI'O OTHOIIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K
NPUPOJE, K YEIIOBEKY, BHOCHT CBOI BKJIaJ] B 3KOJOTHUECKOEe 00pa3oBaHHe 00ydaromuXcs.
JlanHble HampaBiieHHsT B OOYYEHMHM XUMHUHU OO0€CIEeUMBAIOTCS CIEUMPHUKON coaep:KaHus
y4eOHOTO TNpeaMeTa, KOTOPBIA SBISETCA MEeJarornueckd aJanTUPOBAHHBIM OTpaKCHHEM
0a30B0il HAYKM XUMUU Ha OTNPEACIEHHOM dTare e€ pa3BUTHSI.
Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO OOpa3OBaHUs OPUEHTHPOBAH HA OCBOCHHE
00y4aroIKUMHUCA CUCTEMbI MIEPBOHAYANIBHBIX MOHSATUN XUMHH, OCHOB HEOPraHWYECKON XUMUU
Y HEKOTOPBIX OT/AEJbHBIX 3HAUUMbIX MOHITUN OPraHUYECKOU XUMHUH.
CrtpykTypa cofepkaHUs HPOTrpaMMbl MO XUMHH C(OPMHpPOBaHA Ha OCHOBE CHUCTEMHOIO
noaxona k e€ mzydenuro. Colep:kaHue CKIAAbIBACTCS U3 CUCTEMbl MOHATUNA O XMMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMbl MOHATHA O XUMHUYecKoil peakiuu. O0e 3TH CUCTEMbI
CTPYKTYPHO OpPraHM30BaHbl 10 MPUHLUITY MOCIEI0BATEIBHOIO Pa3BUTHS 3HAHMM Ha OCHOBE
TEOPETUYECKUX MPEACTABICHUN PA3HOTO YPOBHS:
— aTOMHO-MOJIEKYJISIPHOTO YY€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;



— Ilepuoanueckoro 3akoHa /I. 1. MeHneneeBa Kak OCHOBHOT'O 3aKOHA XMMMH;
— y4YE€HUs O CTPOCHHH aToMa U XUMUYECKOU CBS3H;
— IIPEJICTABIEHUI 00 3JIEKTPOIUTUUECKON TUCCOLMAIIMY BEILIECTB B PaCTBOPAX.
Teopernueckne 3HaHUSA pPAacCMATPUBAIOTCS HAa OCHOBE OHMIUPUYECKH TMOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pPa3BUBAIOTCS MOCIENOBATEIIbHO OT OIHOTO YPOBHS K JPyromy,
BBINOJNIHAA (PYHKIMHU OOBSACHEHHS W NMPOTHO3UPOBAHHUS CBOMCTB, CTPOEHHS M BO3MOYKHOCTEU
MPAKTUYECKOT0 IPUMEHEHHUS U MIOJTYUYECHHSI U3y4aeMbIX BEIIECTB.
OcBoeHne mporpaMMbl IO XUMHUHU CIOCOOCTBYeT (OPMHUPOBAHUIO TMPENCTABICHUS O
XUMUYECKON COCTaBIIAIOLIEH HAay4HOM KapTHHBI MHpa B JIOTMKE €€ CHCTEMHOW NPHUPOIBI,
LEHHOCTHOTO OTHOIIEHMsSI K HAay4YHOMY 3HAHMIO M METOJlaM IO3HaHWs B Hayke. V3yueHue
XUMHUH TPOUCXOAUT C TPUBJICYECHUEM 3HAHUN M3 paHee W3YYCHHBIX YUYEOHBIX MPEAMETOB:
«Oxpyxarouuid Mup», «buonorus. 5—7 kiacce» U «Pu3uka. 7 Kjaacey.
[Ipy u3ydyeHHH XUMHUHM OPOUCXOIUT (POPMHUPOBAHUE 3HAHWN OCHOB XMMHUYECKON HAyKH Kak
0o0JacT COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHYECKOW MAESITEIbHOCTH YeJIOBeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYpHL. 3ajaua y4yeOHOro MpeAMeTa COCTOUT B
(OpMHUPOBaHUHU CUCTEMBI XUMUYECKUX 3HAHUNA — BaKHEHIIMX (DAKTOB, MOHATUMN, 3aKOHOB U
TEOPETUUYECKUX IMOJIOKEHHUH, JOCTYIHBIX 0000IIEHUI MUPOBO33PEHUECKOIO XapaKTepa, A3bIKa
HAyKH, B IPUOOIICHUH K HAYYHBIM METO/IaM MMO3HAHUS TIPU U3yUYEHUHU BEIIECTB U XUMHUYECKUX
peakuuii, B OPMUPOBAHMHM W Pa3BUTUHU IMO3HABATEIBHBIX YMEHUH M UX TMPUMEHEHUU B
y4eOHO-TI03HABATENIbHONM U Y4eOHO-MCCIIEOBATENIbCKOW NIE€ATEIbHOCTH, OCBOEHUHU IPaBUI
6e30macHOro oOpalieHus ¢ BeIEeCTBAMHU B TOBCEAHEBHOM KU3HHU.
[Ipy w3y4eHMM XUMHUU Ha YpPOBHE OCHOBHOrO OOIIEro oO0pa3oBaHHS Ba)KHOE 3HAUCHUE
NpHOOpeNn Takue LeNH, Kak:
— (opMHpOBaHUE HHTEIEKTYaJIbHO pAa3BUTOW JMYHOCTH, T'OTOBOM K caMOOOpa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPHHITHIO PEIICHU, CIIOCOOHON amanTHpOBaThCA K
OBICTPO MEHSIOUINMCS YCIOBHSIM KU3HU;
— HampaBJeHHOCTb OOy4YeHUsi Ha CHCTeMaTH4yecKoe MpHoOuIeHue oOydarImuxcs K
CaMOCTOSITENIbHOM ~ IO3HABAaTEIbHOW  JEATENBHOCTH, HAYYHBIM  METOJaM  IO3HAaHWA,
(hOPMHUPYIOIIMM MOTHBAIIUIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUHU;
— o0ecrieyeHne YCIOBHH, CIOCOOCTBYIOIIMX MPUOOPETEHUI0 O0YyYaroIIMMHCS —OIbITa
pa3zHoo0pa3HON AESITENIbHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIMH ), UMEIOIINX YHUBEPCAIbHOE 3HAUYECHUE JJIs Pa3JIMYHbIX BUJIOB ACSITEIBHOCTH;
— (opmupoBanue o01IeH (YHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quclie YMEHUN OOBSICHATh U OLICHUBAThH SBJICHUS OKPYKAIOLIEro MUpa, UCIOJb3Ysl 3HAHUS U
OIBIT, TOJYYCHHbIC NPU HM3YyYCHUM XHUMHM, NPUMEHATh MX IMPU PEUIeHHH NnpodiemM B
MOBCEIHEBHOM )KM3HHU U TPYAOBOM JI€ATENLHOCTH;
— (opmupoBaHue y 00y4arommxcs T'yMaHUCTHYECKMX OTHOILEHUN, MOHUMAHUS LEHHOCTH
XUMHYECKUX 3HAHUN N7 BBIPAOOTKMU IKOJIOTMUECKH I1€1ecO00pa3HOro MoBeJeHUs B ObITY U
TPYIOBON NIEATEIIBHOCTH B LIEJIAX COXPAHEHUS CBOETO 3J0POBbS U OKPYKAIOLIEH NPUPOIHOU
Cpelpl;
— pa3BUTHE MOTUBALIMK K OOYUEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA
OCHOBE YCBOEHHUS OOIIEYETOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBHIOODY
npo WIS ¥ HAPaBICHHOCTH JaJIbHEHIIero 00ydeHus!.
OO1iee 4YMCIO 4YacoB, OTBEAEHHBIX MJIi M3Y4YEHUS XUMHUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpasoBanusi, coctabisieT 136 yacoB: B 8 kimacce — 68 vacoB (2 yaca B HeJen0), B 9 kinacce —
68 yacoB (2 yaca B HEJIETIO).

COJAEPKXAHUE OBYYEHUSA
IlepBoHavanbHbIe XMMHYECKHE TOHATHS



[Ipeamer xumun. Ponb XuMuU B )KM3HU YelloBeKa. XUMHUS B cUCTEME HayK. Tena u BelecTna.
dusnyeckue CBOMCTBA BEIIECTB. ArperaTHoe cocTostHue BeunlecTB. lloHsTne o Meromax
MO3HAaHUS B XUMUU. YucThie BellecTBa U cMecu. CriocoObl pa3jiesieHus: cMece.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 31€MEHThI. CUMBOJIBI XUMHUYECKUX AJ1eMEHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYISIPHOE YUEHUE.

Xumnueckas gopmyna. BaleHTHOCTh aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH IMOCTOSHCTBA
coctaBa BemlecTB. OTHocHUTeNbHas aTomMHas Macca. OTHOCHUTENIbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 107151 XMMUYECKOI'O 3JIEMEHTA B COETUHEHUH.

KonnuectBo BemectBa. Monbs. MonspHas macca. B3anMocBsa3p KOJIMYECTBA, MACCHI M YUCIA
CTPYKTYPHBIX €IMHHUII BerlecTBa. Pacuérel mo popMynam XUMHUYECKUX COCAUHEHUH.
@uznueckue M XUMUYECKHE SBJIEHUA. XHMHUYECKas peakuus U €€ MpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BeIIeCTB. XuUMHUYeckue ypaBHeHUs. Kiaccudukamus XUMHYECKHX
peakiuii (COeIMHEeHHUS, PAa3JIOKEHUSI, 3aMEICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHYECKOW TMOCYAOH, MpaBWIaMH paboOThl B JabOpaTopuul M NpUEMAMHU
oOparreHusi ¢ J1abopaTOpHBIM O0OPYTOBAaHUEM, U3YUYCHHE U OMUCAHUE (PU3UUECKUX CBOMCTB
00pa310B HEOPraHMYECKUX BEILIECTB, HaOmoAeHHe (U3NuecKux (IJIaBJI€HHE BOCKA, TasHUE
JbJ1a, paCTUpPAHUE caxapa B CTYIIKE, KUIIEHUE U KOHJEHCALUs BOJbl) U XUMHUECKUX (TOpEHUE
CBEYH, MPOKAJIMBAHUE METHOW MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHUCJIOTOW) SIBJICHHUIA,
Ha0JII0/IEHNE U ONMCAaHUE MTPU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKIMi (pa3oKeHue caxapa,
B3aMMO/ICHCTBUE CEPHOU KUCIIOTHI C XJIOpUIOM Oapusi, paznoxenue runpokcuaa meau (1) mpu
HarpeBaHHUU, B3aUMOJICHCTBHE >kene3a ¢ pactBopoM coiu meau (ll), mzydenwe crocoGos
paszeNneHusl cMecei: C IMOMOIBI0 MarHuTa, (pUIbTpOBAaHME, BBIMAPUBAHUE, JUCTUIUIALIMS,
XxpomaTtorpadusi, NPOBEACHHE OYMCTKH IIOBAPEHHOM COJNM, HAOJIOEHUE U OIMHCaHUE
pEe3yJAbTaTOB MPOBENICHUS ONBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MacChl, CO3JaHue
MOJeJe MOJIEKY (IIapOCTEPKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopon — 3/eMEHT M INpPOCTOE BELIECTBO.
Haxoxnenune kucimopoga B Tpupojae, (PU3MUECKUe M XUMUYECKHE CBOWCTBA (peakKiuu
ropenusi). Oxcunabl. Ilpumenenue kucinopoma. CnocoObl MOJy4YeHUs KHUCIOPOAA B
nmabopaTopuu U MPOMBINITIEHHOCTH. KpyroBopoT kucinopoza B npupojae. O30H — amjaoTpornHas
MOAU(pUKAIUS KUCIOPO/a.

TemmoBoit >hdexT XuMUYecKOW peakluu, TEPMOXMMHUYECKHE YpaBHEHHS, 0JK30- W
SHAOTEPMHUUECKHE peakuuu. TOIIMBO: Yrojib M METaH. 3arps3HeHue BO3AyXa, YCHIIEHUE
MapHUKOBOTO 3(dekTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopoxa — anemeHT u npocroe BemecTBo. HaxoxxaeHue Boioposia B mpupojie, Gusnyeckue u
XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CITOCOOBI nonydeHus. Kucnorsl u conu.

Mossipablii 00bEM Ta30B. Pacy€Thl MO XUMHUYECKUM YPABHEHUSIM.

@dusnueckue cBoMcTBa BOAbl. Boma xak pactBopurens. PactBopbl. HackineHHble U
HEHACBHIIIEHHbIE pacTBOpbl. PacTBOprMOCTh BemiecTB B Boje. MaccoBasi J0Jisi BEIIECTBA B
pacTBope. Xumuyeckue cBoiicTBa Boabl. OcHoBaHMs. Poiab pacTBOpOB B MpHUpOJE U B KU3HU
yesnoBeka. KpyroBopot Bojbsl B IpUpoJie. 3arpsisHEHUE MPUPOAHBIX BoA. OXpaHa U OUMCTKA
MIPUPOJIHBIX BOJI.

Knaccudukanus Heopranuueckux coeauHeHuit. Oxcuabl.  Knaccudukanuss OKCHAOB:
coneoOpa3ytouie  (OCHOBHBIE, KHCIOTHbE, aM@oTepHble) U  HecoJeoOpa3yrouue.
Homenknarypa oxcupoB. ®Pusndeckne M XUMHUYECKHE CBOMCTBa OKCuAoB. llomydenue
OKCH/JIOB.



OcHoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIE OCHOBAHMS.
Homenkiarypa ocHoBanui. @U3NMYECKUME M XMUMUYECKUE CBOWCTBA OCHOBaHWU. llomyuenue
OCHOBAaHUHU.

Kucnotel. Knaccudukauus xucinor. Homenknarypa kucinor. dusmueckue u XUMHUYECKUE
cBoiicTBa KucioT. P aktuBHocTr MeTasioB H. H. bekerosa. [lomyuenue Kucior.

Comu. Homenknatypa coneit. @uznueckue 1 XuMuieckue cBoiicta coseid. [lonyuenue coneit.
['eneTnyeckas cBsi3b MEXAY KJIaCCAMU HEOPTAaHUYECKUX COCIUHEHUN.

Xumuueckuii Ixkcnepumenm:

KaueCTBEHHOE OIpEJICICHUE COJIepkKAHUs KHUCIOPOJa B BO3AYyXe, MOJy4YEeHHE, COOUpaHueE,
pacro3HaBaHUE U M3Y4YCHHE CBOWCTB KUCIOPOJa, HAOIIOJEHUE B3aMMOJCUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCIIOBUSI BOSHUKHOBEHUS M MIPEKpaIlleHus1 TopeHus (moxapa), 03HaKOMJICHHUE C
oOpa3llaMyd OKCHUJIOB W ONHMCAHHE HMX CBOWCTB, IMOJY4YeHHE, COOMpaHME, paclo3HaBaHUE U
W3yYeHHE CBOKMCTB Bojopoja (TopeHue), B3amMojnehcTBUe Bogopoaa ¢ okcuaoM wmeau (1)
(BO3MOKHO  HMCIIOJIb30BaHME  BUJEOMATEpUATOB), HaOmoAeHHe o0pa3lloB  BEIIECTB
KOJIMYeCTBOM | MOJb, HCCIeIOBaHWE OCOOCHHOCTEH pacTBOPEHHUs BEIIECTB C Pa3IMYHOU
pacTBOPUMOCTBIO, MPUTOTOBICHHE PACTBOPOB C  ONPEACIEHHOM MaccoBOM  JOJEH
PacTBOPEHHOTO BEIIECTBA, B3aWMOJIEHCTBHE BOJLI C MeTaulaMU (HATPUEM M KaJbIIUEM)
(BO3MOKHO HCITOJIb30BAaHUE BHJIEOMATEPUATIOB), HCCIIEJOBaHUE OOpa3lloB HEOPTaHMYECKHX
BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOJEHUE M3MEHEHUs OKPACKH WHIUKATOPOB B pacTBOpax
KHCJIOT M IIeNo4el, u3yueHue B3aumojiercTBus okcuga meau (ll) ¢ pactBopom cepHoi
KHUCIJIOThI, KHUCIOT C MeETaulaMH, peaklUuil HeHTpalu3aluu, IOJYyYeHHE HEPACTBOPUMBIX
OCHOBaHUM, BBITECHEHHE OJHOTO MeTajlyla JApPYrUM U3 pacTBOpa COJH, pEIICHHE
AKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaxkHEeNIre K1acChl HEOPraHUYECKUX COCIUHECHUIN».
Ilepuoanvecknii 3axkoH u Ilepumogmueckass cucremMa xumudeckux 3jaemeHntoB /. H.
MenpneseeBa. Crpoenue aTOMOB. Xumuueckast CBSI3b. OxucauTeNbHO-
BOCCTAHOBHUTE/IbHbIE PEAKIMHU

[TepBbie MOMBITKH KIacCU(PUKAMM XUMHUYECKUX SJEMEHTOB. [IOHSITHE O TpyImax CXOAHBIX
AJIEMEHTOB (IIEJIOYHbIE U IIEJIOYHO3EMENIbHBIE METaIbl, TaJOreHbl, WHEPTHBIC Ta3bl).
DneMeHTBI, KOTOpbIe 00pa3ytoT aM(pOoTEepHBIE OKCUABI U THUIPOKCHIBI.

Ilepnonnueckuii 3akoH. [lepnoanyeckas cuctema xumuueckux 3memMeHToB Jl. 1. Menneneesa.
KopoTkonepuonnas u anunHonepuogHass (opmbr Ilepuoanueckoil CUCTEMBI XMUMHYECKUX
anemeHToB JI. 1. Menneneesa. Ilepuoasl u rpynmbl. PU3HYECKUN CMBICI IMOPSAIKOBOIO
HOMEpAa, HOMEPOB NEPUOJA U TPYIIIBI JJIIEMEHTA.

Crpoenue atomoB. CocraB atroMHbIX saep. M3otonbsl. DnekTpoHbl. CTpOEHHE SJIEKTPOHHBIX
ob6onouek atomoB mepBeIXx 20 xuMuueckux sjeMeHToB Ilepuommueckoit cucremsl . .
MenneneeBa. XapakTepUCTUKa XUMHUUYECKOIO 3JIEMEHTA I10 €T0 MOJ0KEHUIO B [Iepnoanueckoit
cucteme /1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHUS paJnyca aTOMOB XHMHYECKHX 3JIEMEHTOB, METAJUIMYECKUX M
HEMETAJUIMYECKUX CBOMCTB IO TPYIIIIAM U NIEPUOJIAM.

3nauenue Ilepuonuueckoro 3akona u [lepuoandeckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB JIJIs
pa3BuTHs Hayku U npaktuku. /. 1. MenneneeB — y4€HbIA U TpAXKJaHUH.

Xumunueckas cBsi3b. KoBasieHTHas! (MOJspHAs U HEMOJISIPHAs) CBsI3b. DIEKTPOOTPULIATEIbHOCTD
XUMHYECKHUX 3J1eMEHTOB. IOHHAas CBS3b.

Crenenp okucieHusa. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIC peakiuu. [Ipoiecchl okuciaeHus u
BOCCTaHOBJIEHHS. OKUCITUTEIN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:



u3ydyeHre oOpa3loB BEIIECTB METAIJIOB U HEMETAJUIOB, B3aUMOJACHCTBIE THAPOKCHIA IMHKA C
pacTBOpaMH KHCIOT U IIEJIOYeH, MPOBEACHHE OIBITOB, WUIIOCTPUPYIOMUX MPUMEPHI
OKHCITUTEIFHO-BOCCTAHOBUTEIBHBIX PEaKIUil (TOPEHHE, PeaKIUU PA3JI0KEHHUS, COSTUHEHUS).
Meswcnpeomemmnule céa3u
Peanu3zanus MexnpeIMeTHBIX CBA3€H MpU U3YYECHUH XUMUU B § KJIacce OCYIIECTBISIETCS Yepes
WCTIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK W TOHSATHH, SBISIOMIUXCS
CUCTEMHBIMU IS OT/ACIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.
OO01ue ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4HbIN (akT, TUMOTE3a, TEOpUs, 3aKOH, aHAU3,
CHHTE3, KIacCu(pUKalus, MEePUOANYHOCTh, HAOIIOJCHHWE, SKCIEPHUMEHT, MOJICIHPOBAHHE,
U3MEpEeHHe, MOJICITb, SIBJICHNUE.
®usuka: wMaTepus, aroM, OJJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHA, H30TOIbI,
PaJIMOAaKTUBHOCTh, MOJIEKYJa, DJIEKTPUYECKUU 3apsll, BEUIECTBO, TeNO, 00bEM, arperaTHoe
COCTOSIHHE BEIECTBA, a3, GU3NUECKHE BEIMYUHBI, SIMHHUIBI U3MEPEHHS, KOCMOC, TUIAHETHI,
3BE31b1, ComHILE.
buonorus: poTocuHTe3, ABIXaHUE, OHOChHEpa.
['eorpadusi: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOJIbI, MOJE3HBIE HCKOIMAEMBIE,
TOTLTUBO, BOJHBIE PECYPCHI.

MNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU HA

YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIbTATBI
JIM4HOCTHBIE  PE3YNbTaThl OCBOCHHMSI MPOrPaMMbl OCHOBHOIO o00miero oOpa3oBaHUs
JOCTUTAIOTCS B X0/I€ OOyUEHHUsI XUMUU B €IMHCTBE YU4EOHON U BOCIIUTATEIHHON JIEATEIHLHOCTH
B COOTBETCTBHH C TPAAWIUOHHBIMH DPOCCHHCKHIMH COIHOKYJIBTYPHBIMH H JTYXOBHO-
HPAaBCTBEHHBIMU IICHHOCTSIMH, IPUHATHIMHA B OOIIECTBE MPAaBUIAMH U HOPMaMH TIOBEJCHHS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHSI M COITMATM3AIIUN 00 yUJaOIIUXCSl.
JIMYHOCTHBIE PpEe3yNbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMN M PACIIMPEHUE OIBITa JeATEILHOCTH Ha e
OCHOBE, B TOM YHCJIC B YACTH:
1) naTpHOTHYECKOTO0 BOCITUTAHHUS:
IIEHHOCTHOTO OTHONICHUSI K OTEYECTBEHHOMY KYyIbTYpPHOMY, MCTOPUYECKOMY M HAYYHOMY
HACJICJINIO, TMOHMMAHUS 3HAYCHHS XUMHUYECKOW HAayKd B JKU3HHM COBPEMEHHOTO OOIIecTBa,
CIOCOOHOCTH BJIAJIETh JOCTOBEPHOU MH(OpPMAIMEl O MepeoBbIX TOCTHKEHHUSIX U OTKPBITHIX
MHUPOBOM U OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHHUIX 00 yCTpoiicTBe
MHUpa 1 00111eCTBA;
2) rpaIaHCKOr0 BOCIIUTAHUS:
NPEICTABICHUSI O COIMAJbHBIX HOPMAax M TNpaBUaX MEXIUYHOCTHBIX OTHOIICHUH B
KOJJICKTUBE,  KOMMYHUKATHBHOW  KOMIIETEHTHOCTH B  OOINECTBEHHO  IOJIE3HOM,
y4eOHOMCCIIEIOBATEIHCKOW, TBOPYECKOH W JAPYTrUX BHUOAX JEATEIBHOCTH, TOTOBHOCTH K
pa3zHOO0Opa3HOM COBMECTHOM JESTENbHOCTH TNPHU BBIOJHEHHH YYEOHBIX, MO3HABATEIbHBIX
3a]a4, BBIMOJTHEHUN XUMHYECKUX IKCTIEPUMEHTOB, CO3/IaHUM yYEOHBIX MPOEKTOB, CTPEMIICHUS
K B3aUMOINOHMMAHHWIO H B3aWMOIIOMOINM B TPOIECCE OTOW YUeOHOH NeATEIbHOCTH,
TOTOBHOCTH OIICHMBAaTh CBOE TIOBEIEHHME M IIOCTYNKM CBOMX TOBapUIIEH C MO3UIHMU
HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHMS MMOCIEACTBUNA MOCTYIIKOB;
3) HEHHOCTH HAYYHOI0 MO3HAHMS
MHUPOBO33PCHUECKUE MPEACTABICHUS O BEIIECTBE M XMMHUYECKOW PEAKIIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U COCTABIISIONINE OCHOBY IS IOHUMAHUS CYIIIHOCTH
Hay4YHON KapTHHBI MHpPA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MIPUPOIBI,



B3aMMOCBS34X 4YEJIOBEKAa C MPUPOJHOM CpeAol, O POJM XUMUU B T[O3HAHUU OTUX
3aKOHOMEPHOCTEN;

MO3HABaTEJIbHbIE MOTHBBI, HAIPABJICHHbIE HA IIOJIYYEHUE HOBBIX 3HAHUU [0 XUMHH,
HeoOXoIUMbIe i1 OOBSICHEHHs] HaONI0JJaeMbIX IPOILIECCOB U SIBICHUM, IMO3HABATEILHOM,
MH(OPMAIIMOHHON M YHUTATENbCKOW KYJIbTYPhl, B TOM 4YHCJIE HABBIKOB CaMOCTOSTEIbHOU
paboTel ¢ y4eOHBIMH TEKCTaMH, CHPAaBOYHOM JIUTEPATypOM, JOCTYNHBIMU TEXHHUYECKHUMHU
cpelcTBaMu WH(GOPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpEeC K OOYUYEHHI0O W TO3HAHMIO, JTHO0O03HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHUI0, MPOESKTHOM M MCCIIEIOBATEIBCKOM EATEIbHOCTU, K OCO3HAHHOMY BBIOOPY
HaIPaBJICHHOCTH U YPOBHs 00y4YeHUs B JaJIbHEHUILIEM;

4) hopMHUpOBaHHS KYJIbTYPbI 310POBbSI:

OCO3HaHUE LIECHHOCTH >KU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS! K CBOEMY 3/10POBBIO, YCTAHOBKU Ha
3I0pOBBbIII 00pa3 >KU3HU, OCO3HAHWE IOCIEACTBUNM U HENPUATHE BPEIHBIX IPHUBBIYEK
(ynoTpeOyieHUsT aJKoroJisi, HApKOTHUKOB, KYpPEHHs), HEOOXOIUMOCTH COOJIOJIEHUS TMPaBHI
0€30MMacHOCTH MpU OOpAIICHUH ¢ XUMHUYECKUMU BEIIECTBAMH B OBITY U pealbHOM JKU3HH;

5) Tpya10BOr0 BOCIHTAHUS:

MHTEPEC K MPaKTUYECKOMY M3y4YEHHUIO Mpodeccuil W Tpylda pa3iudyHOIro poja, YBaKEHHE K
TPpyAy U pe3yibTaTaM TpPYIAOBOHl [EATEIbHOCTH, B TOM YHUCJIE Ha OCHOBE IPUMEHEHUS
MpEeIMETHBIX 3HAaHUM TI0 XUMHUHU, OCO3HAHHBIA BHIOOP WHAMBUAYATbHOW TPAeKTOPUU
MPOJOJKEHUST 00pa30BaHUs C Y4YETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCIENTHOW NMPOPECCHOHATBLHON NIeATeIbHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHUMN, TOTOBHOCTD aJJaliITUPOBATHCA B MIPOPECCHOHATILHOM Cpejie;
6) 3K0JIOTHYEeCKOT0 BOCTIMTAHUSI:

HKOJIOTMYECKH 1I€JIeCO00pa3HOE OTHOILIEHUE K MPHUPOJAE KaK HCTOYHUKY >KM3HU Ha 3emie,
OCHOBE €€ CyIIeCTBOBAaHMSI, IOHUMAHUE IIEHHOCTH 370POBOr0 M Oe30macHoro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3MYECKOMY M TICUXHYECKOMY 3]I0pOBBIO,
OCO3HAHME IIEHHOCTH COOJIOZEHHUS TpaBuil O€30MacHOr0 TNOBEACHHUS Mpu padbore ¢
BEIIECTBAMH, a TAK)KE B CUTyaLUSIX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIIOACH;

CIOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydyaeMble MPU U3YYCHUHM XMMHH, JUIS PELICHHs 3aj]ad,
CBSI3AHHBIX C OKPYKAIoIIeH MPUPOAHON CpPEIOH, Uil MOBBIIMICHUS YPOBHS 3KOJOTHYECKOU
KYJbTYpbl, OCO3HaHHS TJI00ATBHOTO XapaKTepa HKOJIOTMUECKUX MPo0IeM U MyTel UX peleHus
MIOCPEJCTBOM METOJ0B XHUMHUH, IKOJIOTMUECKOTI'0 MBIIIJICHUS, YMEHHS pyKOBOJICTBOBATHCS UM B
[03HABATENIBHOM, KOMMYHUKATUBHON U COLMAIBHOMN IIPAKTHUKE.

METANPEJIMETHBIE PE3YJIbTATHI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACNAIOT 3HAUYMMbIE s  (popMuUpoBaHUA
MHUPOBO33peHUs OOIICHAayUYHbIe OHATHUS (3aKOH, T€OpUsl, IPUHIIMII, TUIIOTE3a, (PAaKT, CUCTEMA,
MpoLece, IKCIEPUMEHT U JIPYTroe.), KOTOPbIE UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUM U3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE
O 1[EJOCTHOM HAyyHOW KapTHHE MHpa, ¢ yHUBEpCajdbHble Yy4eOHbIE JEWUCTBUSA
(mo3HaBaTeNbHBIE,  KOMMYHHKATHBHBIC,  DPETYJISTHBHBIE),  KOTOpble  OOECIEUMBAIOT
dbopMUpoBaHME TOTOBHOCTM K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M  OCYILIECTBICHUIO
y4eOHOH 1eATeTbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe eiicTBUS

ba3oBble Jornyeckue AeicTBUA:

YMEHUS UCTOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIILIEHUS! IPU OCBOCHUM 3HAHHI: paCKphIBATh
CMBICJI XMMHUYECKUX TMOHSTHH (BBIACNSATh HX XapaKTepHbIE MPU3HAKH, YCTaHABIUBATH
B3aMMOCBSI3b C JPYIMMHU IOHATHUSMH), UCIIOJIB30BaTh HMOHATHUS s OOBSACHEHUS OTAEIIBbHBIX
(bakToB U sABIIEHUH, BHIOMpPATh OCHOBAHUS M KPUTEPUU HJI KiIacCU(PUKAIUM XMUMHUYECKHX



BEILIECTB M XMMHUYECKHX PEAKIUil, yCTAHABIMBATH MPUUYMHHO-CIEICTBEHHBIE CBSI3U MEXKIY
00BEKTaMU M3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYKJEHUS (MHIYKTUBHBIE, NEAYKTUBHbIE, 110
aHAJIOTMH), 1€TIATh BBIBOJIbI U 3aKIIOUECHMS;

yMEHHE NPUMEHSTh B IIpollecce IMO3HAHMUS TOHATHUS (TMPEAMETHBIE U METalpeaMETHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJENH, MCIOJIb3yeMble B XHMHH, MPEOOPA30BBIBATH IIUPOKO
MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA),
xuMu4ueckas (opmyna M ypaBHEHHE XHMHUYECKOMW peaklMu — TpPH pPElIeHud Y4eOHO-
MO3HABATENbHBIX 3a7a4, C YYETOM OTUX MOJEIBbHBIX MPEACTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE NMPU3HAKN U3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHYECKUX PEAKIUH, BBIABIATH OOLIME 3aKOHOMEPHOCTH, IPUUNHHO-CIIEICTBEHHBIE CBSI3U U
MIPOTUBOPEUHNS B U3YUaEMBIX MTPOLIECCAX U SIBICHUSX.

ba3oBrble ucciieqoBaTebCKue AeHCTBHA!

YMEHHE UCNOJb30BaTh MOCTABICHHbBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA ITO3HAHUS, & TAKKE B
KauyecTBE OCHOBBI JUIsi (JOPMUPOBAHHMS TUIIOTE3HI TIO MPOBEPKE MPABHIBHOCTH BBHICKA3bIBAEMBIX
CYXICHUU;

NpUOOpETEHNE OMbITa MO IUIAHUPOBAHMIO, OPraHM3allMM M TPOBEACHUIO YUYEHHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HA0JI0aTh 3a XOAOM MpOIecca, CaMOCTOATEILHO MPOrHO3UPOBATH
€ro pe3yabTaT, PopMyIUpOBaTh OOOOIICHHS M BBIBOBI IO pe3ysIbTaTaM MPOBEAEHHOTO OIbITA,
UCCIJIeIOBAHUSI, COCTABIISATh OTUET O MPOJIeTaHHON padoTe.

Pa6ora ¢ undgopmanmeii:

yMEHHE BbIOMpaTh, aHAJTU3UPOBATh U UHTEPIPETUPOBATH MH(OPMAIIMIO PA3TUYHBIX BUIOB U
(dbopM mpeicTaBIeHus, TOTy4aeMyIO U3 Pa3HbIX HCTOYHUKOB (Hay4YHO-TIOMYJISIpHAS TUTEPATYPA
XUMHYECKOTO COJEp)KaHMsl, CIpaBOYHblE MOcoOusi, pecypchl HWHTepHeTa), KpPUTHUECKH
OLICHUBATh MPOTHUBOPEUYUBYIO U HETOCTOBEPHYIO MHPOPMALIUIO;

yMEHHE MPUMEHATH Pa3UYHbIE METOJbI M 3alpOoChl MPHU MOUCKE U OTOOpe MHPOpMAllUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJMMBIX JJIs1 BBINOJHEHHUS Y4YEOHBIX M IMO3HABATEJIbHBIX
3alad  ONpeneNEéHHOro THUMA, MPUOOpPETeHHE OmnbiTa B  00JIACTH  MCHOJB30BAHMS
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH, OBJAJCHHE KYJIbTYpPOHl  aKTUBHOTO
UCIIOJIb30BAHMS PA3UYHBIX TOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMANIbHYIO
dbopMy mnpeacTaBieHUs WH(DOpPMAIMM U WIUIIOCTPUPOBATH peEIllaeMble 33Jaud HECI0KHBIMU
CXeMaMH, JuarpaMMaMu, IpyruMu (opMamMu rpaguky U ©X KOMOMHAIUSAMU;

YMEHHE HCIONb30BaTh M AHAIM3MPOBATh B TIpolecce Y4eOHOW U HCCIIEeI0BATEIbCKON
JESITeTbHOCTH HH(OPMAIMI0 O BIMUAHUU TMPOMBIIIJICHHOCTH, CEJIBCKOIO XO3SHCTBA H
TpaHCHOpTa Ha COCTOSIHUE OKPY>Karollel TPUPOAHON CPE/IbI.

KoMMyHuKaTHBHBIC YHHBEpPCaJIbHbIe YUeOHbIe 1eiiCTBUA:

YMEHHUS 3a7aBaTh BOIPOCHI (B XOJ€ auaiora v (Uiu) JTUCKYCCHH) MO CYIIECTBY 0OCYXKIaeMoi
TeMbl, (OPMYyIUPOBATh CBOU MPEAJIOKEHUS] OTHOCUTEIBHO BBIMOIHEHUS MPEII0KEHHON
3a/1aui;

YMEHUS MPENCTABIATh MMOJTYYEHHBIE PE3YNbTAaThl T03HABATEIBHON NEATEIBHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTax; JeJlaTh IPE3EHTALUI0 PE3YJbTaTOB BBINOJHEHUS XMMHUYECKOIO
JKCIIepuMeHTa (1ab0paTOPHOro OIbITa, J1a0OPATOPHOM PabOTHI MO MCCIEAOBAHUIO CBOWCTB
BEIIECTB, y4eOHOTO MPOEKTA);

YMEHHS Y4eOHOTO COTPYIHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOHN IO3HABAaTEIbHON WU
HCCIIeIOBATENbCKON JIEATENbHOCTH MPU PEIICHUH BO3HUKAIOIIMUX MPOOJeM Ha OCHOBE ydéTa
OoOIIMX MHTEPECOB U COIVIACOBaHUs MO3MIMI (0OCyXIeHus, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMbD», KOOPJHMHALIUS COBMECTHBIX JIE€WCTBHMM, OIpPEIEIICHUE KPUTEPUEB 110 OLEHKE
KauecTBa BHINIOJIHEHHOU paboThI U ApYrue).

PerynsiTuBHbIe yHUBepcaJbHbIe YUeOHbIE 1eiiCTBHSA:



YMEHUE CaMOCTOATENIBHO OIpPENEATh LEJd ACSITENbHOCTH, IUIaHUPOBAaTh, OCYIIECTBIISATH,
KOHTPOJMPOBaTh U NIPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JIE€ATEIbHOCTb, BBIOMPATH
HamOonee H(P(EeKTHUBHBIE CHOCOOBI pElIeHHs Y4YeOHbIX M MO3HABaTElIbHBIX 3aj]1ad,
CaMOCTOSITEJIBHO COCTaBJIATh WJIM KOPPEKTUPOBATH MPEMJIOKEHHBIN aIrOpuT™M JACUCTBUN IpPH
BBITIOJTHEHUHU 3aJaHUi ¢ y4€TOM IMOJIy4eHHMsS] HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTaX —
BEILIECTBAX U PEAKIUAX, OLEHUBATh COOTBETCTBHE ITOJIYYEHHOI'O pe3yJIbTaTa 3asBJICHHOM LIEIH,
YMEHHUE UCIIOIb30BaTh U aHAIN3UPOBATh KOHTEKCTHI, IPEJIaraéMbl€ B YCIIOBUU 3aJaHUM.
HPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pPE3yJbTaTOB IO OCBOEHHUIO 00S3aTENBHOIO  COJAEpKaHUS,
YCTAHOBJICHHOTO JIaHHOW (eaepaibHOM paboyelt MporpaMMoi, BBIACIAIOT: OCBOCHHBIE
oOy4alIMMUCI Hay4yHbIE 3HAHUS, YMEHHS M CIOCOOBI ACHCTBUi, crenuduyeckue s
MpeIMeTHON 005acTu «XUMHUS», BUABI JIEATEILHOCTA MO TOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTallui, MpeoOpa3oBaHUIO W TMPUMEHEHUIO B Ppa3IMYHBIX YYEOHBIX U HOBBIX
CUTyaIUsX.

K xonmy oOyueHus B 8 kJiacce mpeaMeTHBIC pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI
OTpakaTb C(OPMUPOBAHHOCTH Yy 00YHAIOIINXCA YMEHUI:

o PacKpbhIBaTh CMBICII OCHOBHBIX XMMHYECKUX IOHSATHUM: aTOM, MOJICKYJIa, XUMHUYECKUN
AJIEMEHT, MPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh (OAHOPOJHAS W HEOIHOPOIHAs),
BAJICHTHOCTb, OTHOCUTEJIbHASI aTOMHAs ¥ MOJIEKYJISIpHAsI Macca, KOJIMYeCTBO BEILECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas J0JIsl XMMHUYECKOIO 3JIEMEHTa B COEAMHEHUH, MOJISIPHBIA O00BEM,
OKCHJ, KHCIJIOTA, OCHOBAHHUE, COJIb, DJIEKTPOOTPULATEIBHOCTb, CTEINEHb OKHUCIICHMS,
XUMHYECKas peakius, KjJacCupuKalus peakiifii: peakiui COSIMHEHUS, PeaKINK Pa3IoKeHHUs,
peakuuy 3aMelIeHHs, PEeakIuu OOMeHa, 3K30- U JHIOTEPMHUUECKHE pEaKIUH, TEIUIOBON
addexT peakuuu, AIPO aToMa, IESKTPOHHBIN CIOW aToMa, aTOMHasi OpOUTallb, PaANyC aToMa,
XUMUYECKAsI CBSI3b, MOJISIPHAS U HEMOJISIpHAs KOBAJEHTHAs CBSI3b, MOHHAS CBsI3b, UOH, KATHOH,
aHUOH, pacTBOP, MAaCCOBAsl 10J1s1 BELIECTBA (IIPOLEHTHAsI KOHLICHTPAIIUs) B PACTBOPE;

o WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKHUX MOHSTHUH U TPUMEHSATH 3TH
TIOHSATHUS MPU OMTUCAHUHU BEIIECTB U UX MPEBPAILCHUI;

o UCIIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIMKY JJII COCTaBlieHUs (QOpMyJ BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKLINM;

o OTIpEJIeNIATh BAJICHTHOCTh ATOMOB JJEMEHTOB B OWHAPHBIX COCAMHEHHSIX, CTEIEHb
OKHUCJICHHS JJIEMEHTOB B OHHApHBIX COEIMHEHHUSAX, MPUHAIJIEKHOCTh BELIECTB K
OTpeeIiEHHOMY KIIACCy COSAMHEHHH 1Mo (opMyrnaMm, BHJI XMMHUYECKOW CBSI3U (KOBAJICHTHAS U
WOHHAs1) B HEOPTAHUYECKUX COCTUHEHUSIX;

° packpsiBaTh cMbici Ilepuonnueckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
MOHUMAaHHE MEePUOINYECKON 3aBUCMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT UX MOJIO0KEHUS
B Ilepnoauyeckoil cucreme, 3aKOHOB COXpPAHEHUS MAacChl BEIECTB, IOCTOSHCTBA COCTAaBa,
aTOMHO-MOJIEKYJISIPHOTO YU€HHsI, 3aKOHAa ABOTAJIpo;

o OMHCHIBATh M XapakTepu3oBaTh TabmmuHyto ¢Gopmy Ilepuoanueckoit cucTemsl
XUMHYECKHUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs NoArpynna (A-rpynmna)» u «noOodHast
noarpynmna (b-rpynmna)», manbie 1 OonbIIMe MEPHOABI, COOTHOCHUTh 0003HAYEHHS, KOTOPHIC
umetrorcs B Tabmune «llepuoanueckas cucrema xuMmudeckux ieMeHToB J[. Y. MenngeneeBa» ¢
YUCIIOBBIMHM XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij
a11pa, 0011ee YUCIIO 3JIEKTPOHOB U paCTIpeieNIeHHEe UX 10 3JIEKTPOHHBIM CIOSM);

o KJIacCU(UIMPOBATh XUMUYECKUE HJIEMEHTbI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKUE
peakuu (10 YUCITy ¥ COCTaBY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, IO TETIOBOMY (D (DexTy);



o XapaKkTepHu30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB PAa3IUYHBIX
KJIACCOB, IOATBEPIKIasi ONMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKHUX PEAKINi;

L4 IMPOTrHO3UPOBATH CBOMMCTBaA BCIICCTB B 3aBUCHMOCTH OT HX Ka4CCTBCHHOI'O COCTaBa,
BO3MOKXHOCTH ITPOTCKAHUSA XUMHUUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX]
L4 BBIYUCIIATE OTHOCHUTCIIbBHYIO MOJICKYJLIPHYIO U MOJIIPHYIO MACChI BCUICCTB, MAaCCOBYIO

JOJII0 XUMHUYECKOTO 3JIEMEHTAa MO (opMmyJsie COEIMHEHMs, MAacCOBYIO JIOJNIO BEIECTBA B
pacTBOpE, MPOBOJUTH PACUYETHI IO YPABHEHHIO XUMHUYECKOW PEAKIINH;

o MPUMEHATh OCHOBHBIE OIEPALMM MBICIUTEIHHON NEATEIbHOCTA — aHAJIW3 U CHHTE3,
cpaBHeHHE, 0000IlIeHne, CHUCTeMAaTH3alUIo, KIacCHU(PUKALMIO, BBISBICHUE MPUUYUHHO-
CIEICTBEHHBIX CBSI3€d — JJI1 HU3Y4YeHUsS CBOMCTB BEIIECTB U XHMHYECKUX pEaKIuH,
€CTECTBEHHO-HAY4YHbI€ METOAbl TO3HAHUS — HAOIIOJACHUE, W3MEpPEHHUE, MOJEIUPOBaHUE,
AKCIIEPUMEHT (peabHbIA U MBICTICHHBIN);

o CleloBaTh TMpaBWJIaM TIOJNB30BAaHUA XWMHUYECKOM TIOCYIOW H  J1abOpaTOPHBIM

o0OpyZOBaHHEM, a TaKXe IMpaBUiIaM OOpalleHUs] C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIHUSMH 110 BBITIOJHEHUIO J1a0OPATOPHBIX XWMUYECKUX OIBITOB IO TOJYYCHUIO H
coOMpaHHio Tra3000pa3HbIX BEIIECTB (BOJAOPO/AA U KUCIOPO/a), MPUTOTOBICHUIO PACTBOPOB C
ONpeAcIEHHON MacCOBOM JOJIEM pPAacTBOPEHHOrO BEUIECTBA, IJIAHUPOBATH M IMPOBOJUTH
XUMUYECKHE IKCIIEPUMEHTHI IO PaCcCMO3HABAHUIO PACTBOPOB IIENIOYEH U KUCIOT C MOMOIIBIO
WHMKATOPOB (JIakMyc, (heHonpTanent, METUIIOPaHK U IPYTHUE).



TEMATHUYECKOE IINTAHUPOBAHUE

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM KoHTpoIbHEIe IpakTiyeckue JuaekTpoHHbIe (HU(poBbHIE)
n/n mporpamMmbl Bcero paGoThi paBoTh! o0pa3oBaTe/ibHbIE PeCYpPChI
Pasznea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
11 zip”;ff”;OSHZ?{)ﬁialf gggfffgzecmﬁ 5 2 bubmorexa [IOK
ESTCIBHOCTH HEIOBEKA https://m.edsoo.ru/7f41837c
1.2 BeniecTBa 1 XuMUYeCKUE peakiuu 15 1 EES;I:I;I/?TTIZI;&;(I)_E)?’ISN £41837¢
Htoro no pazneny 20
Pa3jnen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYECKHUX BelleCTB
21 Boznyx. Kucnopon. [Tousitue 06 6 bu6mmoreka [JOK
OKCHJIaX https://m.edsoo.ru/7f41837c
29 Bognopon. [lonsarue o kuciorax u 8 1 bubnuorexa [JOK
COJISIX https://m.edsoo.ru/7f41837c
23 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX 11 1 1 bubnunoreka [JOK
COeIMHEHU I https://m.edsoo.ru/7f41837c
HWroro no pazneny 30

Paznen 3. llepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa.
cBsI3b. OKNCINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaAKIIUN

[Iepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMHYECKHUX deMeHTOB /[I. 1.
MenneneeBa. CtpoeHne aTtoma

3.1

CtpoeHue aToMoB. XUMHYeCKAasI

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c

39 Xummnueckas cBg3b. OKHUCIUTEILHO- 8

BOCCTAaHOBUTCIIBHBIC PCAKIINN

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
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bubmuoreka [JOK
https://m.edso0.ru/7f41837c
3 bu6mmoreka [JOK
https://m.edso00.ru/7f41837c

Uroro no pazneny 15

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O0

ITPOTPAMME 68 ° °
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IHOYPOYHOE IIVIAHUPOBAHHUE

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka Kourpoabunie I Aara o0pa3oBaTejIbHbIE
n/m Bcero p PAKTHHECKHE U3YYeHUs P
padoThbI padoThbI pecypcbl
1 [Ipenmer xumuu. Poiap XuMuM B KU3HU 1 bu6mmoreka [IOK
yentoBeka. Tea u BelecTna 01.09.2025  https://m.edsoo.ru/ff0d210c
2 IToHsiTHE 0 METOIAX MO3HAHUS B XUMHUH 1 bubmorexa LIOK
03.09.2025  https://m.edsoo.ru/ff0d227e
[IpakTuueckas pa60Ta Ne 1 «I1paBuna paGoTeI B Bubmorexa [IOK
3 71abopaTopuH 1 NPHEMEI OOPAIIICHH C 1 08.09.2025 https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM
4 Yucrele BemecTBa U cMech. CriocoObl 1 bu6mmoreka [IOK
pasjieieHus cMeceit 10.09.2025  https://m.edsoo.ru/ff0d26ca
ITpakTnueckas padora Ne 2 «Pa3aenenue Bubmorexa [IOK
5 cMecel (Ha IpUMepPE OYMCTKH [TOBAPEHHON 1 15.09.2025 = https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubmorexa HOK
17.09.2025 https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bu6nmoreka [JOK
XUMHUYECKHUX DJIEMEHTOB 22.09.2025 https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cIOXHBIC BENIECTBA 1 bubmaorexa LJOK
24.09.2025 https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 bubmmorexa [TOK
29.09.2025  https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSIHCTBA COCTaBa BEIIECTB. Bubmorexa [IOK
10 Xumureckas (opmya. BajeHTHOCTh aToMOB 1 01.10.2025  https://m.edsoo.ru/ff0d2eae
XAMHYECKHUX DJIEMEHTOB
11 OTHOcHTENbHAsA aTOMHAs Macca. 1 bubnuorexa [JOK
OTtHOCHTEbHAS MOJIEKYJISIpHAs Macca 06.10.2025 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 1o XUMHYECKOTO DJIEMEHTA B 1 bu6mmorexa [JOK
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COCTMHCHUHT 08.10.2025  https://m.edsoo.ru/ff0d350c
13 Komnuecto BemecrBa. Monb. MossipHast Mmacca bubmmorexa LHOK
' ’ 13.10.2025 | https://m.edsoo.ru/ff0d5230
14 DOu3NYeCKUue U XUMUYECKHUE SIBICHHUS. bu6mmoreka [IOK
XuMHYecKasi peaKius 15.10.2025 https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciioBUs IPOTEKAHUS XUMHUYECKUX bubmumoreka [IOK
peakiuii 20.10.2025 | https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHS MACChl BEILIECTB. bu6mmoreka [IOK
XUMHYECKUE YPaBHCHUS 22.10.2025 | https://m.edsoo.ru/ff0d3b88
17 Boruncnenus KoiMyecTBa, Macchl BELIECTBA 110 bubnmnoreka [JOK
YpaBHCHHUSIM XUMUYCCKUX PEaKITHi 27.10.2025  https://m.edsoo.ru/ff0d5708
18 (coommenm. pavtowenun, suvenens Bubmiorera LIOK
’ ’ ’ 05.11.2025 | https://m.edsoo.ru/ff0d3f34
obmMmeHa)
19 M. B. JIoMOHOCOB — y4€HBIA-IHIUKIIONEIUCT. bubnnorexa [HOK
O000111eHNE U cUCTEMATU3AlNAS 3HAHUN 10.11.2025 https://m.edsoo.ru/ff0d40c4
20 KonTponbnas paborta Nel no teme «BemiectBa u bubnmnoreka [JOK
XUMHYCCKUE PEAKIIUI) 12.11.2025  https://m.edsoo.ru/ff0d4290
2 Kneopon— amewen a npocroe emeerso ubmiorera LIOK
O30 ’ 17.11.2025  https://m.edsoo.ru/ff0d448e
22 aronopors (peastann oronemmn, opese) BuGmorera LIOK
’ ' 19.11.2025 | https://m.edsoo.ru/ff0d4614
TTousarue 00 oxkcumgax
23 naopaopintn npowsienmocTn Bafmorexa [1OK
' 24.11.2025  https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
24 nomsie o epuoxmIMEOKON SpamIEI, 3150 ubmiorera LIOK
’ 26.11.2025  https://m.edsoo.ru/ff0d4790
Y SHAOTEPMUYECKHUX PEaKLMsIX
25 TornnuBo (HedTh, yroib U MeTaH). 3arpsi3HeHHe bub6nuorexa [IOK
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BO3/yXa, CIIOCOOBI €ro MPeJ0TBPALICHHS 01.12.2025  https://m.edsoo.ru/ff0d4c4a
26 lonyaenme n covmpanme mcropota Bumiotexa LIOK
N ’ 03.12.2025 ' https://m.edsoo.ru/ff0d4ae2
W3YYCHHUE €T0 CBOWCTBY
27 Bonopon — 351eMeHT U IPOCTOE BELIECTBO. bubmumoreka [IOK
HaxosxaeHue B mpupoje 08.12.2025 | https://m.edsoo.ru/ff0d4dd0
28 du3nvecKue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
BojIopoaa. [IpuMeHenue Boopoaa 10.12.2025  https://m.edsoo.ru/ff0d4dd0
29 [ToHsiITHE O KUCIOTAX U COJISAX bubmorexa LIOK
15.12.2025  https://m.edsoo.ru/ff0d50d2
30 Crioco0slI MoTydeHus BOAOPO/Ia B 1TAO0OpaTOpHH bubmorexa [TOK
17.12.2025  https://m.edsoo.ru/ff0d4dd0
3L lonyaemmie n cotmpanne soxopor, wsysere Bumioteks LIOK
N ’ 22.12.2025 | https://m.edsoo.ru/ff0d4f42
€ro CBOMCTBY
. N bubmuorexa [JOK
32 Monspupiii 00bEM rasos. 3akon ABoraapo 24.12.2025  https://m.edsoo.ru/ff0d542e
o | e oo e BuGaiorsa LOK
33 170 €T HIBECTHOMY KOIMHACCTRY BEIEC 29.12.2025 | https://m.edsoo.ru/ff0d55a0
WK 00bEMY
B e B 10K
DAL Ha OCHOBE SAioHa 00be 12.01.2026  https://m.eds00.ru/ff0d5708
OTHOIIICHHU! Ta30B
35 ®dusndeckue 1 XUMHYECKUE CBOMCTBA BOIBI bubmorexa [TOK
14.01.2026 = https://m.edsoo.ru/ff0d587a
. bubnuoteka [JOK
36 Cocras ocHosanmit. IlonsTie 06 mHmKaTOpax 19.01.2026  https://m.eds00.ru/f0d59e2
37 mensconmenmue pactaops. Maccosen rons Bumioteka LIOK
: 21.01.2026  https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PaCTBOPE
38  IIpakTtuueckas padota Ne 5 o reme bub6nuorexa [IOK
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«[TpuroToBieHre pacTBOPOB C ONPEACIEHHON 26.01.2026  https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIeil pacCTBOPEHHOTO BEILIECTBAY
39 KoHnTtponbnas padota Ne2 o teme «Kucmopoz. bubmuorexa [JOK
Bopopoa. Boga» 28.01.2026 https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KacCUUKAIINS, bubnmoreka [JOK
HOMEHKJIaTypa 02.02.2026 https://m.edsoo.ru/ff0d664e
a1 [TonydyeHnune u XuMHYECKHE CBOMCTBA bubmuorexa [JOK
KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX OKCHJIOB 04.02.2026  https://m.edsoo.ru/ff0d664e
42 OcHoBaHusI: cOCTaB, Kinaccuduxams, bubnmoreka [JOK
HOMEHKJIaTypa 09.02.2026 ' https://m.edsoo.ru/ff0d67ca
43 [Tonmydyenue u XUMHYECKHE CBOMCTBA OCHOBAHUM bubmorexa LHOK
11.02.2026 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kitaccudukanms, bu6mmoreka [IOK
HOMCHKJIATypa 16.02.2026 = https://m.edsoo.ru/ffOdfee?
45 [TomydyeHue 1 XUMHYECKHE CBOMCTBA KUCIOT bubmorexa HOK
18.02.2026 = https://m.edsoo.ru/ff0dfee2
16 Conu (cpenHue): HOMEHKJIATypa, CocoObl bubnmnoreka [JOK
HOJTYYCHHSI, XHMHYECKUE CBOMCTBA 25.02.2026  https://m.edsoo.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenue
47 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEMe bubnmnorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTraHUYCCKUX 02.03.2026  https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
48 I'eneTnyeckas CBA3b MEXIY KJIaCCaMU bubnuoreka [IOK
HEOPraHUYECKUX COSTMHECHUI 04.03.2026  https://m.edsoo.ru/00ad9a50
49 O00011IeHNE U CUCTEMATU3AIHS 3HAHUH Eubmorexa IIOK
11.03.2026 @ https://m.edsoo.ru/00ad9ch2
50 KonTponbhas padota Ne3 no teme "OcHOBHbIE bubnnorexka [JOK
KJIACChl HEOPTAHUYECKUX COSTMHEHUN" 16.03.2026 = https://m.edsoo.ru/00ad9ela
o | o e B LOK
’ 18.03.2026 = https://m.edsoo.ru/00ad9ffa

9JICMCHTOB
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ITepuognueckuit 3axoH u I[lepuoanueckas

52 cHUcTeMa XUMMHUYeCKuX annemMeHToB [1. . bubmorexa LIOK
23.03.2026 https://m.edsoo.ru/00ada52c
Menneneena
53 [Iepuoasl, rpynmel, NOATPYIIIILI bubmorexa LHOK
’ ’ 25.03.2026 https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SITIEP. bubmuorexa [JOK
H3oTtormb! 06.04.2026 https://m.edsoo.ru/00ada342
g5 | o STz ot stouce Bumoress LOK
T 08.04.2026 https://m.edsoo.ru/00ada6bc
Menneneena
5 | cro monemomme a Tlepopmooroft enenent 1 bu6mnorexa LIOK
) 13.04.2026 https://m.edsoo.ru/00ada824
U. Menneneena
R A buGmnorexa LIOK
. v 15.04.2026 https://m.edsoo.ru/00ada96e
— YYCHBbIH, IIEAAr0r U I'paXJaHuH
58 | cnoremrusanen saamah/ Beepoccmiras buGmotexa LIOK
20.04.2026 https://m.edsoo.ru/00adb33c
poBepoyHas paboTta
59 | amovy Kemamvenan cososy | Becpocomtionan bumotexa LIOK
: 22.04.2026 https://m.edsoo.ru/00adb486
poBepoyHas paboTta
60 DIIEKTPOOTPULIATETLHOCTh AaTOMOB XUMHUYECKHX bubnmnorexa [JOK
JJIEMEHTOB 27.04.2026 https://m.edsoo.ru/00adaab8
61 Honnas xuMu4ieckast CBsI3b bubmaorexa LJOK
29.04.2026 https://m.edsoo.ru/00adac34
62 KoBasneHTHas nosispHas XUMAYECKas CBSA3b bubmorexa HOK
04.05.2026 https://m.edsoo.ru/00adaab8
63 KOBaJ'ICHTHaSI HCMOJISIpPHAd XUMHUUYCCKasA CBA3b BH6HH0TeKa HOK
06.05.2026 https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIICHUS bubnuotexa [JOK
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13.05.2026 = https://m.edsoo.ru/00adae28
65 OKHCIUTENIbHO-BOCCTAHOBUTENIBHBIE PEAKIINU 1 Eubmorexa IIOK
18.05.2026 = https://m.edsoo.ru/00adb076
66 OKHCIIUTEIHN U BOCCTAHOBUTEIIN 1 bubmorexa LIOK
20.05.2026 https://m.edsoo.ru/00adb076
67 fﬁi:ﬁiﬁiﬁi:ﬁgi .325}(1)1/?1711]1 Egiee;[le «CtpoeHue 1 bubmoreka LJOK
25.05.2026 https://m.edsoo.ru/00ad9ch2
aToMa. XMHYCCKas CBI3b»
68 PesepBublit ypok. O0o0mIeHNE U 1 bubmumorexa [IOK
CHCTEMATU3ALMS 3HAHUN 27.05.2026 https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68
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MMPOBEPSEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHSI OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

Kox npoBepsiemoro
pe3yJabTarta

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1

IIo Teme: «HepBOHa‘IaJIbHLIC XUMHNYCCKUC ITOHATHA

11

PacCKpbeIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX TTOHSTHIA: aToM, MOJICKYIJIa,
XUMHYECKHHM 3JIEMEHT, IMPOCTOE BELIECTBO, CIOKHOE BEILIECTBO, CMECh
(omHOpOHAST W HEOJHOPOAHAs), BAJICHTHOCTb, OTHOCUTEJIbHAs aTOMHas U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEILIECTBAa, MOJIb, MOJIIpHAs Macca, MaccoBas
JIOJIST XMUMHUYECKOTO JJIEMEHTa B COCAUHCHHH, MOJSPHBIA O0BEM, XHUMHUYECKas
peaxiusi, KjiaccuPpUKaus peakiuii: peakliuu COeIMHEHUS, PeaKlUy Pa3IoKeHHUs,
peakuu 3aMelICHMs, peaklnu OOMEHa, JK30- W DHAOTEPMHUYECKHE PEaKIUH,
Ter1oBoM 3 QexT peakiuu, pacTBOp, MaccoBas J0Ji1 BeliecTBa (MPOICHTHAs
KOHIICHTpAIlKs) B PaCTBOPE

1.2

1.3

HIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XMMHUYCCKHUX MIOHATHHI 1 IMPUMCHATDH 3THU
IMOHATHA IIPU OIIMCAHUHU BCIICCTB U UX npeBpameHI/Iﬁ

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBiIeHHUS (OpPMyIN BEIIEeCTB U
YpaBHEHUN XMMHUUYECKUX PEaKIUi
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PAaCKpBIBaTh CMBICI 3aKOHOB COXPAHEHMs MacChl BELIECTB, ITOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YYEHHMs], 3aKOHa ABOTapo

1.5

OnpeacCIAThL BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHI)IX COCANHCHUAX

1.6

1.7
1.8
1.9

1.10

2.1

KJIACCU(UITUPOBATh XUMHUECKHE peakiuu (10 YHUCIY W COCTaBY yYaCTBYIOIIHUX B
pEaKIuu BEIIECTB, 0 TEIIOBOMY 3D (DEKTY)

BBIYUCIIATH OTHOCHUTCIIBHYIO MOJICKYJIAPHYIO U MOJIIPHYHO MACChI BEIICCTB
BBIYUCIIATH MACCOBYIO JOJIHO XUMHUYCCKOI'O 3JIEMCHTA 110 Q)opMyne COCIUHCHMNA,
BBIYUCIIATH MACCOBYIO JJOJIHO BCIICCTBA B paCTBOPEC

MIPUMEHATh €CTECTBEHHOHAYYHBIE METObI TIO3HAHUS — HAOJIOJCHUE, U3MEPEHHUE,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PeaTbHbI U MBICTICHHBIN)

ITo Teme: «Baxueiimme MPEACTAaBUTCIIN HCOPTraHUYICCKHUX BCIICCTB»

PacKpbIBATbL CMBICII OCHOBHBIX XUMHWYCCKUX MMOHATHH: OKCHJI, KMCJIOTa, OCHOBAaHHC,
COJIb

2.2
2.3

2.4

2.5

2.6

OIIPE/IeIIATh NPUHAUISKHOCT BEIIECTB K ONPEIEIEHHOMY KJIAcCy COSTMHEHHH 10
dopmynam

KJIacCH(PUIIMPOBATH HEOPTAaHUYECKUE BEIIECTBA

XapaKTepHu30BaTh (ONHMCHIBAaTh) OOIINE XUMHYECKHAE CBOMCTBA BEIIECTB PA3IHUHBIX
KJIACCOB, IOATBEP)KJas OINHMCAHME NPUMEPAMH MOJIEKYJISPHBIX YPaBHEHUU
COOTBETCTBYIOUIMX XUMUYECKUX PEaKIHi

IMPOTrHO3UPOBATH CBOMCTBA BCIIECTB B 3aBUCUMOCTH OT UX KAQUECTBECHHOI'O COCTaBa,
BO3MOXHOCTHU MTPOTCKAHUA XUMHWYCCKUX HpCBpaH_[CHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

ClIeZIOBaTh MpaBUJIaM TI0JIb30BAaHUS XMMHYECKOM TMOCYIOH U J1a0opaTOpHBIM
0o0opy/oBaHuEM, a TaK)Ke MpaBUiiaM OOpaIIeHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH TIO BBINOJIHEHHIO JIAOOPAaTOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYCHUIO W COOMPAaHMIO Ta3000pa3HbIX BEMIECTB (BOAOpOAA M KHCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOW MacCOBOM J0JIEH PAaCTBOPEHHOIO
BEIIECTBa, IUIAHUPOBATh M  MPOBOJAUTH XUMHUYECKHE OSKCHEPUMEHTHI IO
pacro3HaBaHUIO pACTBOPOB IIENOYEH M KHUCJIOT C IOMOIIBI0 HHAMKATOPOB
(;1akmyc, peHondTanenH, METUIIOPAHK U APYTUe)

2.7

IIPOBOJIUTH PACUETHI IO YPABHEHHUIO XUMHYECKOUW pEaKIu




IIo Teme: «llepuoguyeckuii 3akoH u Ilepuommueckas cucreMa XHMHYECKHUX
snemenToB JI. WM. MengeneeBa. CrpoeHue aTomMoB. XHMHUYECKash CBS3b.
OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHI

3.1

3.2

3.3

3.4

3.5

3.6
3.7

PacCKpbIBaTb CMBICI OCHOBHBIX XHUMHWYCCKUX MMOHSATHUH: AApO aroMma, BHGKTpOHHHﬁ
clIou aToMa, aTOMHasn Op61/ITaJ'IB, paanyCc aroMa, XUMHYCCKasd CBA3b, IOJIPHAA U
HCIOJIsIpHAad KOBAJICHTHAA CBA3b, JJICKTPOOTPHUIATCIBHOCTH, MOHHASA CBA3b, WOH,
KaTHuOH, aHUOH, CTCIICHb OKUCJICHUA

KJ'IaCCI/I(bI/II_II/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

OMKCHIBATh M XapakTepuszoBaTh TabauuHyro ¢opmy Ilepuonnyeckoil cuctembl
XUMUYECKHUX AJIEMEHTOB: pa3jiMuaTh MOHATUA «TJaBHAs moAarpynna (Arpymnmna)» u
«moboynas noarpymnmna (brpynma)y, «maibiey» u «00JbILINE» TePUOIbI

pacKkpbIBaTh CMBICTT [Tepuoauueckoro 3akoHa  JI.W. Menpeneena:
JEMOHCTPUPOBATh  MOHUMAHUWE  NEPUOJUYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHYECKHX 3JIEMEHTOB OT UX noJioxkeHus B [lepuoanueckoii cucreme
COOTHOCHUTh O00O3HAYCHHS, KOTOpble HUMEIOTCs B Tabmuie «llepuomamueckas
cuctemMa xumuueckux oanementoB JI.MI. MenneneeBay ¢ = 4HMCIOBBIMHU
XapaKTePUCTUKAMH CTPOCHUSI aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB W 3apsij
a1pa, o0lIee YUCIO JIEKTPOHOB U PaCIpeIe]ICHHE UX 110 3JIEKTPOHHBIM CIIOSIM)
OTIPEEIATh CTENeHb OKUCICHHS SJIEMEHTOB B OMHAPHBIX COSAMHEHUSIX

OIIPCACIIATh BU XMMHUUYECKOM CBSI3U (KOBaJ'IeHTHaH u I/IOHHaSI) B HCOPTraHUYCCKUX
COCAUMHCHUAX




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA
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IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
[TepBoHavaNbHbIE XUMUYECKHE TOHSATHS

[Ipeamer xumuun. Ponp XuMuu B KH3HU 4elloBeKa. XUMHS B CUCTEME HayK. Tena M BellecTsa.
®du3nuecKue CBOMCTBA BEHIECTB. ATperaTHOE COCTOSIHUE BEIIECTB

1.2

[TonsiTie o0 mMeTonmax mo3HaHWsA B XuMuU. Uucteie BemecTBa M cMecu. CrocoObl pasnueneHus
cMecelt

1.3

1.4

1.5

ATOMEBI 1 MOJICKYJIBI. Xumuueckue djIeMeHThl. CHMBOJIBI XUMHYCCKUX JJICMECHTOB. HpOCTbIe n
CJIOJKHBIC BEIICCTBA. ATOMHO-MOJ’IeKy.]'IﬂpHOG YUCHHC

Xumudaeckas (bOpMy.]'Ia. BanentHOCTE aTOMOB XHMMHYECKHX D3JIEMEHTOB. 3aKOH IIOCTOSHCTBA
coCraBa BEC€HIICCTB. OrHocurenpHas aroMHas Macca. OTHocUTeNIbHAS MOJICKYJIApHasA Macca.
Maccosas JOJIA XUMHYCCKOI'O 3JIEMCHTA B COCAMHCHU U

KonuuectBo BemectBa. Monbs. MonsipHas macca. B3aumocBsi3b KOJIMYECTBA, MacChl M 4ucia
CTPYKTYPHBIX €IUHUII BelecTBa. Pacuérel mo hpopmysaM XuMHUYECKUX COCTUHEHHI

1.6

duznyeckue U XMMUUECKUE SBICHUS. XUMUYECKash peaklys U e€ MpU3HaKU. 3aKOH COXPAHEHUs
Macchl BEIIECTB. XUMHUECKue ypaBHeHMs. Kiaccuukanus XMMUYeCKUX peakuui (COeqMHEHus,
pa3ioXKeHus, 3aMeLIeHNs, OOMEHa)

1.7

XVUMUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XHMMMYECKOH MOCYyI0#, ¢ mIpaBujiaMu pabOTHl B
nabopaTopuu ¥ IpuéMamMu 00palleHus ¢ JIabopaTOpHBIM 000PYIOBAaHUEM, U3YyUEHUE U ONUCAHHE
buznyecKux CBOMCTB OOpa3lOB HEOPraHMYECKHX BEIIECTB, HaOM0eHne (U3NYECKUX
(maBeHNE BOCKA, TasHUE JIbJ]A, PACTUPAHUE caxapa B CTYIKE, KHTICHUE U KOHJICHCALIUS BOJIBI) U
XUMHYECKHX (TOpEHHE CBEYM, MPOKATMBAHWE MEIHOW MPOBOJIOKH, B3aWMOJCWUCTBHE Mella C
KHCJIOTON) SIBIICHUH, HAONIOJCHUE W ONMCAaHHWE NMPHU3HAKOB NMPOTEKAHUS XUMHUYECKUX PEaKIHi
(paznmokeHue caxapa, B3aUMOJICHCTBHE CEPHON KHCIOTBHI C XJOPUAOM Oapuisi, pa3lioKeHHe
rugpokcuaa meau(ll) mpu HarpeBanuu, B3amMojeicTBHe kene3a ¢ pactBopom comu meau(ll),
U3YyYEHHE CIIOCOOOB pa3feNieHusi cMecei (C MOMOIIBI0 MarHuTta, (GUIbTPOBAHUE, BhIMIAPUBAHUE,
TUCTUJUISIIUS, XpoMarorpadusi), TpOBEIEHUE OYMCTKH IMOBAPEHHOW CoJik, HAOII0JIeHHEe U
OMKCaHHUE pPE3yJbTAaTOB MPOBEJACHUS OIBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAcCChl,
CO3/1aHHE MOJIeIe MOJIEKYJ (IIapOCTEPKHEBBIX )

Baxuelinme npeacTaBuTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmeck razoB. CocraB Bo3myxa. Kucimopog — 37I€MEHT M HPOCTOE BEIIECTBO.
Haxosxnenue kucinoposa B npupoje, Gpu3ndeckue U XMMHUYECKHe CBOMCTBA (PEaKLUU TOPEHUs).
Oxkcunpl. [lpumenenune kucnopoaa. CrnocoObl MoOdy4deHHs Kuciaopojga B Jjgaboparopuu Hu
npoMmblIeHHOCTH. KpyroBopoT kuciopoga B mpupone. O30H — amioTponHas MoJIUpUKAIMS
KHCJIOpOJa

2.2

TeroBoil  >P¢exkT XUMHUUECKOH peakluu, TEpPMOXMMMUYECKHE YpaBHEHHUS, DOK30- U
OHAOTEPMUUYECKUE peakuuu. TOIUIMBO: Yroiab W METaH. 3arps3HEHUE BO31yXa, YCUJICHHE
napHUKOBOT0 d(dekra, pazpyiieHne 030HOBOTO CIIOS

2.3
2.4

Bonopon — anement u mpocroe BemiecTBo. HaxoxkneHue Bopopona B Ipupoze, pusnyeckue u
XMMHYECKUE CBOIMCTBA, MPUMEHEHHE, CIIOCOOBI moydeHus. Kuciots! u cou

Mosnsipabiii 00bEM razoB. Pacuérel 1o XUMHUYECKUM ypaBHEHUSIM

2.5

®usnueckue cBoWcTBa BoAbpl. Boma kak pactBoputens. PactBopel. HacelmeHHblE
HEHACBIIICHHBIE pacTBOPBL. PacTBOpMMOCTH BellecTB B Boje. MaccoBas 10yl BELIECTBA B
pacTBope. XuUMU4eCcKrne cBoWcTBa BoAbl. OCHOBaHMSA. Ponb pacTBOpOB B MPHUPOAE U B KU3HU
yenoBeka. KpyroBopor Bonbl B Ipupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
IIPUPOJHBIX BOJ

2.6

Knaccudukanust Heopranmueckux  coeaumHeHuid. Oxcunpl.  Kiaccudukanmst  OKCHIOB:
cojieoOpa3yromnue (OCHOBHbIE, KUCIOTHBIE, aM(poTepHbIe) U HecosieoOpasytomre. Homenknatypa
OKCcHA0B. PU3HYECKHE U XUMUYECKHE CBOMCTBA OKCHUIOB. [losyueHne okcuaoB




2.7

2.8

OcnoBanus. Knaccuukanus ocHOBaHU: MENOYN U HEPACTBOPUMBIE OcHOBaHUs. HomeHknaTypa
OCHOBaHMH. PU3MYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHMM. [losryyenrne ocHoBaHuUM

Kucnorsl. Knaccudukanus xucnor. Homenknatypa kucior. dusnueckne M XUMHYECKHE
cBorcTBa KUCIOT. Pan akrusHoctu MetaiioB H.H. bekerosa. [lony4yenue kucior

2.9

Conu. Homenknarypa cosneil. @u3nueckue U XuMudeckue cBorcrsa cosueil. [lonyuenue coneit

2.10

I'eneTnueckas CBI3b MCKAY KiIaCCaMU HCOPIraHUYCCKUX COCZ[I/IHGHI/Iﬁ
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XUMUYECKUH JKCIEPUMEHT: Ka4eCTBEHHOE OIPENEICHUE CONIEPIKaHUs KHCIOpOJa B BO3IYXeE,
MOJIydeHHE, COOMpaHHWe, pacrno3HaBaHWE M H3YyYEHHWE CBOMCTB KHCIIOpOJa, HaOII0ICHHUE
B3aMIMOJICHCTBHS BEIIECTB C KHCIOPOJOM U YCJIOBHS BO3HUKHOBEHHUS M TPEKPAIICHHS TOPCHHS
(mokapa), O3HAKOMJICHHE C OO0pa3llaMd OKCHJIOB W OIMCAaHUE UX CBOWCTB, IOJyYCHHUE,
coOupaHHe, paclo3HaBaHWE W W3YYCHHE CBOMCTB BOJOpoaa (TOpPEHHE), B3aUMOJCHCTBUE
Bozopoaa ¢ okcugoMm memau(ll) (Bo3MOKHO HCIIONB30BaHHME BHUICOMATEPUATIOB), HAOIIOACHUE
00pa3Ii0B BEIIECTB KOJUYECTBOM | MOJIb, UCCIIEIOBAaHHE OCOOCHHOCTEH PAacTBOPCHHUS BEUIECTB C
Pa3IMYHON PACTBOPHUMOCTBIO, NMPUTOTOBJIECHHUE PACTBOPOB C OMPEACIEHHON MAacCOBOH oiei
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHEC BOABI C METAIaMU (HATPUEM U KAJIBIIHEM)
(BO3MOXXKHO HCITOJIb30BaHHUE BHJICOMATEPHAIIOB), OINPEACIICHUE PACTBOPOB KHCIOT M IIEIOYEH C
MOMOIIBI0 WHIMKATOPOB, HCCIEAOBaHHE OOpa3lloB HEOPTaHMYECKUX BEIIECTB Pa3IIUYHBIX
KJIACCOB, HAOJIOJICHHE M3MCHECHHS OKpPACKM HHIMKATOPOB B PACTBOpPAX KHUCJIOT M IIEIIOYCH,
u3ydeHue B3aumojeiicTBus okcuaa Meau(ll) ¢ pactBopoMm cepHOW KHCIOTHI, KHUCIOT C
MeTaJJIaMH, PEAaKIUi HEeUTpaM3alid, TOTYYCHHE HEPACTBOPUMBIX OCHOBAaHWM, BBITCCHCHHE
OJIHOTO MeTalljla JAPYTUM U3 pPacTBOpa COJIM, PEIIEHHE SKCIEPUMEHTANbHBIX 33Ja4 MO TeMe
«BaxkHenmme KJI1acchl HEOPraHMYECKUX COCTMHEHUIN»

3.1

3.2

Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema xumudeckux aaemMeHToB .M. Menneneesa.
Crpoenne atToMoB. Xumuueckas cB3b. OKUCIUTEIbHO-BOCCTAHOBUTENBHbBIE PEAKLIUN

[lepBble MOMBITKU KiIacCU(PUKAIMM XUMHYECKHX 3JeMeHTOB. [loHsTHE O Tpymnmax CXOMHBIX
AJIEMEHTOB (ILIEJIOYHBIE U MIEJIOYHO3EMETbHBIC METAJIIbI, TaJIOT€HbI, HHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEepHBIE OKCHUIBI U THAPOKCHIBI

Ilepnonnueckuii 3akoH. Ilepuoanueckas cucrema xumudeckux anemeHtos .M. Menzaeneesa.
Kopotkonepuognass u anuHHOTMepuomHas ¢opmbl [leprogndeckoil CUCTEMBI XMMHYECKUX
anemenToB .M. Menneneesa. Ilepuoas! u rpymnmnsl. @U3HUECKUN CMBICI MOPSAIKOBOIO HOMEpA,
HOMEPOB MEPHUO/JIa U TPYMIBI JIEMEHTA

3.3

3.4

3.5

Crpoenue aromoB. CocTtaB atoMHbIX snep. M3orombl. DnekTpoHbl. CTpOEHHE AJIEKTPOHHBIX
obOonouek atoMoB TepBeIx 20 xumMuueckux odnemeHToB Ilepuoamueckoit cuctemsr [I.U.
MengeneeBa. XapakTepUCTHKAa XMMUYECKOTO 3JIEMEHTA MO €ro nojiokeHuro B llepmoamueckoi
cucteme JI.11. MenaeneeBa

3aKOHOMEPHOCTH H3MEHEHHs paJuyca aTOMOB XHMUYECKUX DJJIEMEHTOB, METAUIMYECKUX H
HEMETAJUIMYECKUX CBOMICTB MO IpynmaM M Inepuojam. 3HadeHue llepmoamdeckoro 3akoHa H
Ilepponnueckold CUCTEMBl XUMHUYECKHUX DJIEMEHTOB Il Pa3BUTUA HAyKu WM npaktuku. J[.M.
MeHeneeB — y4€HbIN U IPAKIaHUH

Xumudeckas cBs3b. KoBajaeHTHas (HOHﬂpHaH n HCHOJ’IHpHaﬂ) CBA3b. 3J'ICKTpOOTpI/II_[aTCJIBHOCTL
XUMHYECKHX 3JIeMeHTOB. MloHHas CBI3b

3.6

3.7

Crenenp okxuciieHns. OKHCINTEILHOBOCCTAHOBUTCIIHLHBIE pCaKkunu. Hpoueccm OKHCJICHHUA H
BoccTaHOBJICHHA. OKHCIUTEIN U BOCCTAHOBUTEIIN

XUMHUECKUH OSKCIEPUMEHT: U3y4yeHHe OO0pa3lloB BEHIECTB METANIOB U HEMETaJlIoB,
BSaI/IMOI[eI\/’ICTBI/Ie THAPOKCHAa LUMHKA C pacTBOpaMHM KHCIIOT U meHOqeﬁ, MIPOBCACHUC OIIBITOB,
WITIOCTPUPYIOIUX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiil (ropeHue, peakiuu
pa3I0kKEeHUs!, COeAMHEHNUS)




INPOBEPAEMBIE HA OI'D IO XUMHUHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHSA OCHOBHOM OBPA3OBATEJIbHOW IMMPOI'PAMMBbI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

Koxa

HpOBepﬂeMLIe TpeﬁoBa}mﬂ K IIPEAMETHBIM pe3yjdbTaTaM 0a3oBoro YPOBHS OCBOCHUSA

NMPOBEPSAEMOro OCHOBHOI1 00pa30BaTeILHON MPOrPAMMbI OCHOBHOTI'0 00111ero 00pa30BaHUsI HA OCHOBE

TpeOoOBaHUs

P1rocC

1

IIpencraBnenue:
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1.2

O TII03HABaEMOCTH SBJICHUU npupoabl, ITOHHUMAHUC OOBEKTHBHON 3HAYUMOCTH OCHOB
XHUMHYECKOH HAayYKH KakK obnactu COBpPEMEHHOI'O0 €CTCCTBO3HAHUSA, KOMIIOHCHTA O6H.I€I\/'I
KYJbTYPBI U HpaKTH‘IeCKOﬁ ACATCIIBHOCTU YCJIOBCKA B YCJIOBUAX COBPECMCHHOI'O OGH.IGCTBa;
IIOHUMaHHUEC MECTAa XUMHUH CPEAN APYI'UX CCTCCTBCHHBIX HAYK

0 HAYUYHBIX MCTOAAX II0O3HAHHA, B TOM HYHCJIC ISKCICPUMCHTAJIBHBIX MW TCOPCTUUCCKHUX

METOAax HUCCICAOBaHUA BEIICCTB N M3YUYCHUA XUMHUYCCKUX pCaKHI/Iﬁ; YMEHHE UCIIOJIb30BaTh
MOACIN IJIA 00BsICHEHHS CTPOCHHUA aTOMOB U MOJICKYIJI

1.3

o chepax mpodeccHOHATBHON ACSITEILHOCTH, CBS3aHHBIX C XUMHEH M COBPEMCHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMM Ha JOCTHXKCHMAX XUMHUYECKOM HAyKHM, 4YTO I103BOJIUT
o0yJaromuMcsl paccMaTpuBaTh XHMHIO Kak cdepy cBoeil Oyaymed mpodeccrHoHalIbHON
NeSTeIbHOCTH U CAEJaTh OCO3HAHHBIM BHIOOP XMMHHM Kak HPOQWIBHOIO IpeaMeTa IpH
Mepexo/ie Ha YPOBEHb CPEeIHEro 00IIero o0pa3oBaHUs

2.1

2.2

BJI&I[GHI/IG CHCTEMOM XMMHYCCKHMX 3HAHHU H YMCHHUEC TPHUMCHATH CUCTEMY XUMHWYCCKUX
3HaHHI>'I, KOTOpas BKIKOYACT:

BO)KHEHIIINME XUMHUYECKHE TIOHATUS: XMMHUYECKHH SJIEMEHT, aToM, MOJIEKYJa, BEIIECTBO,
IIPOCTOE M CII0’KHOE BEILECTBO, OJHOPOIHAS U HEOJHOPOHAsS! CMECh, OTHOCUTEIIbHBIE ATOMHAsI
U MOJIEKYJIIpHasi Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJISIpHAsl Macca, MOJISIPHBIA 00bEM,
OKCH/JI, KUCJIOTA, OCHOBAHUE, COJIb (CPEIHssI), XUMUYECKas peaKUus, peakUi COEIUHEHMUS,
pEaKLU Pa3IoKEHUs, PEaKLUN 3aMElleHUs, Peakud OOMeHa, TeIIoBOH (PQeKT peakuuy,
9K30- U DHJOTEPMHUYECKHE PEAKLUHU, PACTBOP, MAcCCOBas J0JS XHMHUYECKOrO JJIEMEHTa B
COEAMHEHUH, MacCOBasi J0JIs U IPOLICHTHAs! KOHLIEHTPALHsI BELIECTBA B PACTBOPE, PO aTOMA,
ANIEKTPOHHBIA CJIOM aroma, aTOMHas oOpOWUTaNb, paguyc aToMa, BaJIEHTHOCTb, CTENEHb
OKHCJICHHs, XHUMHUYECKas CBA3b, DJIEKTPOOTPULATEIBHOCTh, NOJSAPHAs M  HENOJSpHas
KOBQJICHTHAsl CBSI3b, MOHHAsl CBS3b, METAIMUECKAash CBsI3b, KpPHUCTAIMYECKas peHIéTKa
(aToMHasl, MOHHAasl, METAJUINYECKasi, MOJIEKYJSpHas), UOH, KaTUOH, AHHOH, 3JIEKTPOJIUT U
HEDJIEKTPOJIUT, HIEKTPOJIMTHYECKAsT JUCCOLUALINS, PEAKI[MM HOHHOTO 0OMEHA, OKHCIUTEILHO-
BOCCTAHOBHTEJIBHBIE PEAKIIUH, OKUCIIUTENb U BOCCTAHOBUTEID, OKMCIEHUE U BOCCTAHOBIICHHE,
ANIEKTPOJIN3, XHMHUYECKOE pPaBHOBECHE, OOpaTHMble M HEOOpaTHMbIE pPEaKIHUU, CKOPOCTh
XMMHMYECKON peakuuu, karanusarop, [1/IK, koppo3us Merauios, CIIaBsl

OCHOBOIIOJIaraloIIfe 3aKOHbl XUMUU: 3aKOH COXPaHEHUsI MacChl, nepuoandeckuit 3akon /.M.
MenpeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJpo

2.3

3.1

TCOpHUHN XUMHHU: aTOMHO-MOJICKYJISIpHAA TCOPUs, TCOPUA SHCKTpOHHTquCKOﬁ JUucconranmmn
BrnaneHnue ocHoBaMHM XHUMHUYECKOM T'paMOTHOCTH, BKJIFOYAIOIISH:

YMEHHE MPaBUIBHO HCIIOJIB30BaTh WM3YyYEHHBIE BELECTBA M MaTepuanbl (B TOM 4HCIE
MUHEpaJIbHbIE YIOOpEHMs, METaulbl U CIUIaBbl, NPOAYKTHI MNEpepadOTKU MPUPOTHBIX
HCTOYHUKOB YIJIEBOAOPOAOB (YIJIsl, IPUPOTHOTO ra3a, HepTu) B OBITY, CETLCKOM XO3SIHCTBE,
Ha TPOM3BOJACTBE M TMOHMMAHUE 3HAUEHUS >KUPOB, OENKOB, YIVIEBOAOB JUIs OpraHu3Ma
YeJIOBEKa; yYMEHHME IIPOTHO3MPOBATh BIMSHHUE BEUIECTB M XMUMHUYECKHMX IIPOLECCOB Ha
OpPraHM3M YeJIOBeKa U OKPYXKAIOIIYIO IPUPOAHYIO CPEy

3.2

YMCHUEC UHTCIPUPOBATE XUMHUYCCKUEC 3HAHUSA CO SBHAHUSAMU OAPYTUX y‘Ie6HI)IX npeaMcETOB

3.3
3.4

HaJIM4Yue OMbITa padOoThl C Pa3IMYHBIMU UCTOYHMKAMH MH(QOPMAIMK 110 XUMHUU (Hay4yHas U
HAy4YHO-TIONYJISIpHAst TUTEpaTypa, CIOBAPH, CIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHHUEC 00BEKTHUBHO OLCHUBATh I/IH(l)OpMaIII/IIO 0 BCOICCTBAX, HWX IMPEBPAIICHHUAX U




MNPaKTUYCCKOM TPUMCHCHHU W YMCHHC HCIOJB30BATh eé AJid PCIICHUA y‘IGGHO-
IIO3HAaBaTCJIbHBIX 3aJa4

BJ'IaI[eHI/IC OCHOBaMH ITOHSATHHHOTO arrmapara W CHMBOJIMYECKOTO sA3bIKa XHMMHUH JJIA

4 cocraBieHUs (OPMYJT HEOPraHMYECKUX BEIIECTB, YPAaBHEHHH XHMHYECKUX PEaKIU;
ocHoBamu xuMmu4eckoil HomeHkIatypsl (IUPAC u TpuBuanbpHOI)
YMmenue oOBSCHATH CBS3b MOJIOXKEHUS yieMeHTa B [leproanyeckoil cuctemMe ¢ YMCIOBBIMU
5 XapaKTePUCTHKAMU CTPOCHHS aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB U 3aps sjipa, oo1ee
YHCIIO 3JIEKTPOHOB), PACHpPECIICHUEM 3JIEKTPOHOB MO HEPTeTUYECKUM YpPOBHSM aTOMOB
MEPBBIX TPEX MEPUOJIOB, KAITUS U KaTbIIHSI
[IpencraBieHre O MEPUOIUICCKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX DJIEMEHTOB (paganyc
6 aToMa, AJIEKTPOOTPHUIIATEIBHOCTD), MPOCTHIX M CIIOKHBIX BEIIECTB OT MOJOKEHUS HIIEMEHTOB
B [lepuonudeckoii cucreMe (B MajblX MEPHUOAAX W TJIABHBIX MOATPYIIIAX) U 3JIEKTPOHHOTO
CTpOCHHS aToMa
7 YMeHue KinaccupuiupoBaTh:
7.1 XUMHYECKHUE JIEMEHTBI
7.2 HEOpPraHUYECKUE BEIIECTBA
7.3 XUMHUYECKUE PEAKIIUH
8 YMeHue ornpenensTh:
8.1 BaJICHTHOCTh M CTEIICHb OKUCIICHUSI XUMHUYECKUX JICMEHTOB, 3apsiji HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHUSIX
8.3 XapakTep cpeibl B BOJHBIX PacTBOpax BellecTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJIUTENh ¥ BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBaTh (HU3MUECKHE U XUMUYECKUE CBOMCTBA:
91 MPOCTBIX BEIIECTB (KUCIOPOJ, 030H, BOAOPOM, rpadur, anMas, KpemMHHi, a3oT, (ocdop,
cepa, XJI0p, HaTpUil, KaJIhii, MarHui, KaJbllui, AIFOMUHUAN, KEJIE30)
CJIOKHBIX BENIECTB, B TOM YHCJIC WX BOJHBIX PacTBOPOB (BOJA, aMMHaK, XJIOPOBOJOPO/I,
CEpOBOJIOPO, OKCHJIBI U TUAPOKCUABI MeTaioB |-IIA rpymnn, anromunus, meau (I1), muHka,
9.2 xenesa (11 u 1), oxcuasr yrnepoga (Il u V), kxpemuus (1V), azora u docdopa (Il u V),
cepsl (IV u V1), cepuucras, cepHas, a30THcTas, a30THast, (ocopHasi, yroyibHas, KpeMHUEBas
KHUCJIOTA ¥ UX COJIH)
MPOTHO3UPOBATh M XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX COCTaBa U
9.3 CTPOCHHS, TPUMCHECHHE BEIIECTB B 3aBUCHMOCTH OT WX CBOHCTB, BOBMOXXHOCTh IMPOTEKAHUS
XUMHUYECKUX TMPEBPAIICHUN B PA3IUYHBIX YCIOBUAX
10 YMeHue cOCTaBISITh MOJIEKYJISIPHBIE M HOHHBIC YPABHEHUS PEAKIIHiA, B TOM YHUCIIE:
10.1 peaxiuiit HFOHHOTO OOMeHa
10.2 OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX XUMHUYECKHUE CBOMCTBA HM3YyYEHHBIX KJIAcCOB (IPYMIM) HEOPTaHMUYECKUX
BEICCTB
10.4 MOATBEPIKIAIOIIUX TEHETUUECKYIO B3aUMOCBSI3b MEKIY HUMHU
11 YMeHHe BIYUCIATH (IPOBOTUTH PACUEThI):
111 OTHOCUTENFHYIO MOJEKYISIPHYI0 M MOJSIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JIOJIIO
XUMHYECKOTO JJIEMEHTA B COSAMHCHHUH
11.2 MAaCCOBYIO JIOJIFO BEIIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00hEeM ra3oB
114 10 YpaBHEHHUSAM XMUMHYCCKHX PEAKIMH M HaXOJHWTh KOJUYECTBO BEIIECTBA, O0BEM M Maccy
peareHToB WU MPOAYKTOB PEeaKIINH
12 Bnanenue (3HaHne 0CHOB):




12.1

OCHOBHBIMH MCTOAAMU HAYYHOI'O ITIO3HAHUA (Ha6JHO[[eHI/I€, HU3MCPCHUC, OSKCICPUMCHT,
MOJICNIMPOBAaHHE) TPH HW3Yy4YCHHH BEIIECTB M  XUMHYECKHX  SBJICHHH; yMCHHE
copMynupoBaTh MPOOIEMY U HPEATIOKUTH MTYTH €€ PeIICHHS

12.2

12.3

0e30macHoi paboOThl C XUMUYSCKUMU BEIIECTBAMHU, XUMUIECKOU TIOCYION 1 1a00paTOpHBIM
o0opyIoBaHHUEM

mpaBwiaMyd 0€30MacHOro OOpalleHUs] C BElECTBAMHU, HCIOJIb3YEMbIMH B IOBCEIHEBHOMN
KM3HH, TPAaBUIAMU TOBEICHUS B LENIAX COCPEKEHUS 3A0POBbS M OKPYXKAIOIIEH MPUPOAHOM
Cpelbl; MOHUMaHKe Bpea (OMacHOCTH) BO3JIEHCTBUS HA JKHUBBIE OPTaHU3MbI ONpEAeNEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIIECHUS U IPEJOTBPAILCHUS UX BPETHOTO BO3ACHCTBHS

13

131

13.2

Hanuume npakTU4YeCcKUX HABBIKOB IUIAHUPOBAHUS M OCYIIECTBICHHUS  CJIEIYIOLIUX
XUMHUYECKUX IKCIIEPUMEHTOB:

M3y4eHHue W omucaHue (U3MYECKUX CBOWCTB BEIIECTB; O3HAKOMJICHHWE C (DU3UYECKUMH U
XUMUYECKUMHU SIBJICHUSIMU; OMBITHI, WUTFOCTPUPYIOLIME MTPU3HAKU MPOTEKAHUS XUMUYECKUX
peakuuii

M3y4YeHue CIocOo00B pa3/IeieHUs] cMecei

13.3

IIOJIy4YEHUE KHUCIOpPOAA U M3YYEHHE €r0 CBOWCTB; IOJYYEHHE BOJOPOAA U U3YYEHHE €ro
CBOMCTB; IOJYyYEHUE YIJIEKUCIIOrO ra3a M M3y4€HHE €ro CBOWCTB; IOJyY€HHE aMMHUAKa U
H3YyYEHHUE €TI0 CBOMCTB

134

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MaCCOBOM J0JIEH PACTBOPEHHOIO BEIIECTBA

135

13.6

13.7

PUMEHEHHE MHIUKATOPOB (JIaKMyca, METHJIOpaHXka U (heHonpTaTeHHa) Ui ONpeIeTICHHS
XapakTepa cpejibl B pacTBOpax KUCJIOT U LIeJoYei

UCCIIeIOBaHUE U OMHCAHUE CBOWCTB HEOPraHMYECKHUX BELIECTB PA3IMYHBIX KJIACCOB; M3Yy4YEHHUE
B3aUMOJICUCTBHSI  KHUCJIOT C METaUlaMH, OKCHJIaMH METAJUIOB, pAacCTBOPUMBIMH U
HEPAaCTBOPUMBIMH  OCHOBaHHSIMH, COJISIMH; TOJTYYEHHE HEPACTBOPUMBIX  OCHOBAHHUUA;
BBITECHEHHE OJIHOTO METajula JAPYIMM W3 pacTBOpa COJH; HCCIeJOBaHUE aM(OTEPHBIX
CBOMCTB IHAPOKCUIOB ATFOMUHUS U LIMHKA

pelieHne HKCIePUMEHTANBHBIX 3a7ad 1o TemaM: «OCHOBHBIE KJIACChl HEOPTaHUYECKHX

COCUHEHMIY; «DNEKTPONUTUYECKAs IUccolMaIusy; «BaxHeillme HeMeTalibl U UX
COCIUHCHH;

13.8

XUMHAYECKHE DKCTIEPUMEHTHI, HJUTIOCTPUPYIONINE MPU3HAKH NMPOTEKAHUS PEaKIuii HOHHOTO
00MEHa; KaueCTBEHHbIE PEAKIIMK Ha MPUCYTCTBYIOLINE B BOJAHBIX PACTBOPAX MOHBI: XJIOPHI-,
Opomun-, monuna-, cynbdar-, Qocdar-, xkapOOHAT-, CHUIMKAT-aHUOHBI, THUAPOKCUI-HOHBI,
KaTHOHBI aMMOHUS, MarHus, Kalblus, aTIOMUHES, kerne3a (2+) u xeneza (3+), meau (2+),
IUHKA

14

VYmMmenue:

141

14.2

MIPE/ICTaBIATh PE3YJIbTAaThl AKCIIEPUMEHTa B ()OpME BBIBOJOB, JOKA3aTENbCTB, I'pa)UKOB U
TaOJIUI] U BBISBIATH SMIUPUUYECKHE 3aKOHOMEPHOCTH

yCTaHaBJIMBAaTh CBSA3M MEXAY pEaJbHO HAOII0aeMbIMH XMMHUYECKMMU SIBICHUSAMH U
npoLeccamu, MPOUCXOASIIIMMU B MaKpO- 1 MUKPOMHUPE, OOBSICHATh IPUUUHBI MHOTOOOpa3us
BEIIECTB

HEPEYEHDB JIEMEHTOB COAEPXAHUA, ITPOBEPAEMBIX HA OCHOBHOM

I'OCYJAPCTBEHHOM 3K3AMEHE 110 XMMHUHU

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 [lepBOoHaUaIbHBIE XUMUYECKUE TIOHSATHUS
11 Yucteie BemecTBa 1 cMecu. CriocoObl pa3aeneHus: cMecei
12 ATOMBI U MOJIEKYJIbl. XUMHUECKHE 371€MEHTHI. CHMBOJIBI XUMUYECKHUX JJIEMEHTOB.
IIpocThle U CIIOXKHBIE BEIIECTBA.
13 Xumuyeckasi ¢popmyina. BajeHTHOCTh aTOMOB XMMHUYECKUX 3JeMeHTOB. CTeneHb

OKHCJICHHUA




1.4

3aKOH TIIOCTOSHCTBA COCTaBa BCIICCTB. OrHocuTenbHAs aTOMHAs Macca.
OTHOCHUTENLHASA MOJICKYJIAIpHAass Macca. MaccoBas J0JIs1 XUMHYCCKOI'0 2JICMCHTA B
COCOAMHCHNN

1.5

1.6

KonnuectBo BemectBa. Monbs. Monspaas macca. MoOJSpHBIH 00BEM ra3oB.
B3anmocBs3b KOJIMYECTBa, MACChl U YHCIIa CTPYKTYPHBIX €IMHUI] BEIIECTBA
Ouznyeckue U XUMUYECKHE SIBICHUA. XUMUYecKas peakius 1 e€ mpu3HaKu. 3aKoH
COXpPaHCHHUA MACChl BCIICCTB. XUMHYECKHE YpaBHCHHA

2.1

2.2

[Iepuonnueckuit 3axkoH u llepuoauyeckas cucrema XMMUYECKUX 3j1eMeHTOB [.1.
MenneneeBa. CTpoeHHE aTOMOB

[lepnonnueckuii 3akoH. Ilepuoguyeckas cucrema xumuyeckux siemeHToB J[.M.
Menneneesa. Ilepuonst u rpynnsl. @U3HYECKU CMBICI IOPAIKOBOIO HOMEpA,
HOMEPOB II€pUO/1a U TPYIIIHI JIEMEHTA

Crpoenne atomoB. CocraB aTOoMHBIX saep. M3oromnbl. OnexTpoHbl. CTpoeHue
JJIEKTPOHHBIX ~ 000JI0OYeK aTOMOB IHepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
[Tepuonnueckoii cucremsl .M. Menneneena

2.3

3.1

3.2

4.1

4.2

BaKOHOMepHOCTI/I B HM3MCHCHUHM CBOHCTB XMMHMYECKHX JJICMEHTOB MEPBLIX TpéX
nepuoaoB, Kajlusgd, KaJlbIHUA (paz[I/cha aTOMOB, JJICKTPOOTPHULATCIBbHOCTH,
MCTAINIMYCCKUX U HEMCTATIJIMYCCKUX CBOfICTB) n nux CoeHHHeHHﬁ B COOTBCTCTBHUHU C
IIOJIOKCHUEM 3JICMCHTOB B HepHOﬂquCKOﬁ CUCTCMC K CTPOCHUCM UX ATOMOB

CTpOCHI/IC BCIICCTBA

Xumuyeckass cBs3b. KoBaneHTHas (moisipHas ¥ HEMOJSPHAas)  CBSI3b.
DIEeKTPOOTPULIATEITLHOCTh XUMHUYECKHUX 3JIEMEHTOB. Honnas CBSI3b.
Mertannnueckas CBA3b

Tumnsr KpUCTAJUINYCCKUX peI_HéTOK (aTOMHaSI, HOHHas, MeTaJ’IJ’II/IquKaﬂ),
3aBHCHMOCTh CBOICTB B€OICCTBA OT THIIA KpHCTaHHHHGCKOﬁ peHIéTKI/I n BHJA
XMMHYECKOM CBSI3U

Baxuelimme mnpeacTaBUTENIM HEOPraHMYECKUX BellecTB. Hemeramnsl U HX
coeaqrHeHusI. MeTayuibl MU UX COeINHEHUS

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX COEAMHEHHUN: OKCHJIOB
(coneoOpa3yrolye: OCHOBHBIE, KUCIOTHBIC, aM(OTEepHBIE) U HECOTIe00pasyIolue;
OCHOBaHUI (ménoumn u HEpacTBOPUMBIE OCHOBaHU); KHCIOT
(kucTmopoacoaepKae 1 OECKUCIOPOAHBIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE);
conelt (CpeTHUX U KUCIBIX)

Ouznyeckue U XMMUYECKUE CBOMCTBA MPOCTHIX BEUIECTB-HEMETAIUIOB: BOJOPO/Ia,
XJI0pa, KACI0opoa, cephl, a3ota, hochopa, yriepoaa, KpeMHHS

4.3

®u3nyeckue M XUMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB-METAJLUIOB: JIUTUSA,
HaTpHs, KaJIis, MarHus U KaJlbLMsl, AIFOMUHUSA, Keye3a. DIEKTPOXUMUUECKUH Ps
HaIpsDKEHUN METaJNIOB

4.4

4.5

Ou3nueckne W XUMHUYECKHE CBOWCTBA BOJOPOJHBIX COCTUHEHHWH HEMETAJUIOB:
XJIOPOBOJIOPO/Ia, CEPOBOAOPOAA, aMMHUAKA

dusnyeckne W XUMHYECKHE CBOWcTBa OKcHIOB HemetauioB: cepol (1V, VI),
asora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). IMonyuenue
OKCHJIOB HEMETAJLIOB

4.6

4.7

4.8

Xumnueckue cBoicTBa okcuaoB: metamwioB |A-IIIA rpynm, mmuka, memu(ll) u
xene3a(ll, 11). [Tonyuenne oKCHIOB METAIIIIOB

XVUMHYECKHE CBOWMCTBA OCHOBAHMN U aM(OTEPHBIX THIPOKCHIOB (HA IMpUMeEpe
THJIPOKCHUIOB aJTFOMHHUS, XKelle3a, [IHHKA). [lomydeHrne ocHOBaHUH U aM(OTEPHBIX
THUAPOKCHUIOB

OO0ue XMMUYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJOPOJIHOM, CEPOBOIOPOIHOM,




CepHUCTOH, cepHOU, a30THOH, ¢ochopHOii, KpeMHHEBOH, yroiabHOH. OcoOble
XMMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEpPHOM W A30THOM KHCIOT.
[Tonyuyenue kucior

4.9 OO6mre xuMHUECKUE CBOMCTBA cpenHux coseit. [lomyuenue cosneit
410 [lomyuenne, coOupaHue, pacrno3HaBaHWE BOJOPOAA, KHUCIOPOJA, AMMHAKa,
YIJIEKUCIIOrO Ta3a B 1JabopaTopuu
411 [Tomyyenue ammuaka, CEpHOM M a30THOM KHCJIOT B MPOMBINIIEHHOCTH. OOmue
CIOCOOBI IOJYYEHHS] METAJUIOB
4.12 ['eneTnueckas cBA3b MEXKAY KjacCaMH HEOPraHMUECKUX COCTUHEHUM
5 XUMHUYECKUE peaKINU
Knaccudukanus XUMHUECKUX PEaKIM MO0 Pa3IudyHbIM IpU3HAKAM: MO YHUCIY U
5.1 COCTaBy Y4YaCTBYIOIIMX B pEAaKIUH BEIIECTB, MO TEIIoBOMY 3¢¢eKrty, Mo
M3MEHEHUIO CTENEHEeH OKUCICHHSI XUMUYECKIX JIEMEHTOB
59 TemnoBoit A heKkT XUMUYECKON peakIui, TEPMOXUMHUUYECKHE YpaBHEHHs. JK30- U
SHJIOTEPMHYECKHE peakinu. TepMOXUMUYEeCKHEe YPaBHEHUS
OKHCIUTENIbHOBOCCTAHOBUTENIbHBIE peakiuuu. OKUCIUTENIN U BOCCTaHOBUTEIIU.
5.3 [Ipouiecchl ~ OKUCIEHHMS U BOCCTAaHOBJIEHHS.  ODJEKTPOHHBIH  OamaHC
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHON PEAKIIUI
54 Teopust 3neKTpoauTHUECKON aucconuanuy. KatnoHsl, aHMOHBL. DJIEKTPOIUTHI U
' HEeRIeKTPoNIuThL. CUITbHBIE U clla0ble NIeKTPoIuThl. CTeneHb AUCCOIUAIH
55 Peakiun HOHHOTO oOMeHa. YcioBus npOTeKaHm[“peaKuHﬁ MOHHOTO OOMEHa,
MOJIHBIE U COKPALIEHHBIC HOHHBIE YPaBHEHUS PeaKIuil
6 XUMHUS U OKpY’KaroIas cpena
BemectBa u Marepuansl B TOBCEAHEBHOW KH3HU uejoBeka. be3omacHoe
6.1 UCTIOJIb30BaHUE BEIIECTB M XMMUYECKUX peakuuii B maboparopun u Obity. [lepBas
MOMOIIb MPU XUMUYECKUX 0KOTaX U OTPABJICHUAX
XUMHUECKOE 3arpsi3HEHHE OKpYXKarollei cpelibl (KUCIOTHBIE TOKIH, 3arpsi3HEHUE
MOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI ero mpenoTBpamieHus [IpeaenbHas
6.2 nomyctumasi koHneHtparus BemiectB  (IIJIK). Ponp xumum B pemenun
HKOJIOTMYECKUX TMpoOjeM. YCWIEHHE NapHUKOBOro 3(ddekra, paspylieHue
030HOBOTO CJIOSI
[Tpumenenue cepsl, a3ora, (ocdopa, yriepoaa, KpeMHUS MU UX COEAMHEHHUH B
OBITY, MEIOWIIMHE, TPOMBINUIEHHOCTH M CEeIbCKOM Xo3siicTBe. llpumenenune
6.3 METaJUIOB M CIUIABOB (CTajlb, YYT'YH, TIOPAJIOMUHHHA, OpoH3a) B OBITY U
IIPOMBIIIIEHHOCTH UX coeluHeHui. [loHATHE O KOppPO3MH METaIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOPPO3HHU
6.4 [TpupoaHble HCTOYHMKM YIJIEBOJOPOJNOB (yrojb, MPUPOAHBIA ra3, HEQPTb),
MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH
[lepBoHayanbHple TOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEIUHEHHSAX
6.5 yrieposaa (MeraH, 3TaH, 3TWJIEH, alleTUIeH, ITaHOJ, TIULEPUH, YKCYCHasl KHUCIIOTa).
[ToHsiTHE O OMONOTMYECKH BaXKHBIX BEIIECTBAX: KHpaxX, OelKax, yrieBojax — U UX
POJIK B KU3HU YETIOBEKa
7 Pacuérsr:
7.1 1o opmynaMm XUMHUYECKHX COEIMHEHUI
7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE
7.3 10 XUMUYECKUM YPABHCHHSIM







YUYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
INPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YUEHUKA

Xumus, 8 xmacce/ labpuensn O.C., OOmeEcTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«IPODA»; AkmonepHoe oomectBo «M3maatenscTBO «IIpocBemenne»

METOANYECKHE MATEPUAJIBI 1JIS1 YUUTEJISL

O.C.l'abpuensn, I'.I'.JIpicoBa «Xumust MeTtoandeckoe mocoOrne — 0a30BBIM YpOBEHb» - M.:
Hpoda 2022 rog.

O.C.l'abpuensn, W.I'.OctpoymoB, «OO0mias xumMus B TecTaxX, 3ajaudax, ymnpaxHeHusx. 11
kimace» — M.: Jlpoda, 2023 rog.

O.C.l'abpuensn, II.H.bepeskun, A.A.YmakoBa «Xumus 8 kinacc: KoHTponbHBIE U
MpOBEPOUYHBIE PabOThI K yueOHUKY». — M.: JIpoda, 2021 1.

NP POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru T'azeta «Xumus» U caiT miIg y4duTens «S uay Ha ypoK XUMHHY
http://him.1september.ru Exunas xomnekius L{OP: [IpeameTHast KoIeKIusa « XHUMHS)
http://school-collection.edu.ru/collection/chemistry  EctecTBeHHO-Hay4YHBIE SKCIIEPHMEHTHI:
XUMHSL. Kommeknms Poccwuiickoro 0011e00pa30BaTEIHLHOTO rmopTajia
http://experiment.edu.ru AJIXUMUK: caT JLIO. Anukb6epoBoi
http://www  alhimik.ru Bcepoccuiickasi — onuMmmuaza  IIKOJIBHUKOB 110  XUMHH
http://chem.rusolymp.ru Opranudeckas XUMHS: JIEKTPOHHBIN yUeOHUK IJI CPEIHEH MIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI  XUMUH: AJICKTPOHHBIM  y4eOHHUK
http://www hemi.nsu.ru OTKpBITHINA KOJLIEIK: XUMHS

http://www.chemistry.ru JIucTaHIIMOHHAS OJUMIIMAIA 10 XUMHHU: TEICKOMMYHHUKAIIMOHHBIH
00pa3oBaTeNbHBINA TPOEKT
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