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1.COAEPKAHUE YVUEEHOTI'O NMNPEAMETA

8 KVIACC

epronayaibHble XUMHYECKUE TOHATHSA

Hpeamer xumuy. Poiib xumuu B %u3nu yenoseka. XuMus B CUCTEME Hayk. Terna U BELLECTBA.
Dusnyeckie CBONCTBa BellecTB. ArperatHoe cocroaume BemiectB. llouarne o Meropax
TMTO3HAaHUA B XUMHUK. UNCTHIE BemiecTRa M cMecH. CIocoObl pa3neIcHus cMecei.

ATOMBI M MONIEKYJIH. XHUMUUECKHe 3ieMenthl. CUMBOIBI XHMHYeCKUX 3nemenTon. IIpocrrie n
CIOXKHBEIE BEMIECTBA. ATOMHO-MOJIEKY/IAPHOE YUEHHE.

Xyumuucckad (QopMyna. BalCHTHOCTE aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH NOCTOSHCTBA
cocTaBa BemecTB. OTHocurennlas aromHas Macca. OTHOCHUTENBHAS MONCKYTApHas Macca.
MaccoBad 10411 XHMUYECKOro DJIEMEHTa B COCAHHCHHH.

Komgectso Beniectea. Mous. MongpHas Macca. B3anMOoCBA3b KOJIMYECTRA, MacChl M uMcia
CTPYKTYPHBIX €AUHUL Beniec1Ba. Pacuérsl no gopMyaaM XHMUYECKHUX COeTHHEHUH.
QUINUECKNEC N XUMUIECKHC ABISHU. XuMuyeckaa peakuysa u e€ npu3Haku. 3aK0B COXpaHCHUA

MAaCCHI BELIECTB. XUMMUYECKUE ypaBHeHUA., KnaccHpUKalmusg XUMHYECKIX peakLnii (Coeannenys,
Pa3NoKEHHA, 3aMEIeHIA, 0OMeHa).

Xumusieckuii IKChepumenm:

3HAKOMCTBO ¢ XHMMHYECKOM NOCyaoH, mpasHiaMH pabGoThl B JabopatopuM M MpUEMaMH
obpauenus ¢ uabopaTopHeiM 000pYI0BaHHEM, M3YYEHWUE W ONUCAHUC (PHU3HUYECKHX CBOMUCTB
00pasioB IIEOPralMuecKuX BEecTB, Habmoueue Gusnyeckux (TIaBeHUEe BOCKA, TasHUE AbAA,
pacTdpaHie caxapa B CTYNKE, KUNEHUC W KOHICHCALWS BOABI) ¥ KUMHYCCKUX (TOpEHUE CBEYH,
IIpOKa/IMBatHue MEJHON POBOIOKY, B3aHMOICHCTBUE MeJla ¢ KHUCNIOTOMR) ABJICHHMN, HabMoueH e
M onucaHue TPHU3HAKOB IPOTEKaHMsA XWMHMYECKHX peakUuil (paznoxcHue caxapa,
B3AUMOACHCTEME CEPHOH KMCIIOTHI ¢ XJ10puaoM Oapud, pasinoxeHue ruapoxcuaa menu (II) mpu
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HarpeBaHWu, B3auMojeicTBue jxenesa ¢ pactBopoM coiu menu (II), m3ydenme cmoco6oB
pa3ziereHuss CMeced: C TOMOINBI0 MarHuTa, (WIBTPOBAHHE, BBHIIAPUBAHUE, JAUCTHILIALMA,
xpomaTtorpadusi, TpoOBeIEHHWE OYUCTKH TMOBAPEHHON COJM, HaONIOJIEHHEe U ONHCAaHHE
pEe3yNbTaTOB IMPOBEACHUS OMNbBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHHE
MojieJield MOJIEKYIT (I1apOCTEPIKHEBBIX ).

BaxHelimue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmecs razoB. CoctaB Bo3ayxa. Kucmopong — 35eMEHT M NPOCTOE BEIIECTBO.
HaxoxnaeHnue kuciaopoja B mpupoje, Gu3nyecKkue U XMMHUUECKHUEe CBOMCTBA (peakiuu TOPEHHUS).
Oxcunpl. Ilpumenenne kucnopoga. CrocoObl TOJMy4eHHUS KHCIOpoJa B JIabOpaTopuul M
npoMbIIUIeHHOCTH. KpyroBopot kucinopona B mpupozae. O30H — ajutoTporHas MOJU(pHUKAIHS
KHCIJIOPOJa.

TemoBoit  3ddexT XuMHUUEeCKOW peakiuH, TEPMOXMMHUYECKHE YpaBHEHHUS, DOK30- U
IHAOTEPMUYECKUE peakuuu. ToIaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJIICHHUE
NapHUKOBOTO AP QeKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bonopon — snemeHT u mpoctoe BemecTBo. Haxoxkaenue Bojopoaa B npupoje, huznyeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI oay4yeHus. KucioTsl u comiu.

Monsipablii 00BEM ra3oB. PacuéTel o0 XUMUYECKUM YpaBHEHUSIM.

®usnueckue CcBoMcTBa BOAbl. Boma kak pactBoputens. PactBopbl. HackleHHble u
HEHACBIIICHHbIE PAcTBOpBI. PacTBopMMOCTh BemecTs B Boje. MaccoBas 10 BELIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpoB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopor BoAbl B mpupoje. 3arpsi3HEHUE MNPUPOAHBIX BoA. OXpaHa M OYMCTKA
IPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeamHenuid. Oxcuapl.  Knmaccudukamus — OKCHIIOB:
coneoOpa3ymolue (OCHOBHBIE, KUCIOTHBIE, aM(poTepHbIe) U HeconeoOpasyomue. Homenkiarypa
OKCUJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonyyeHue okcuaos.

OcuoBanms. Knaccudukanms ocHoBaHMi: IIENOYM W HEPACTBOPUMBIE  OCHOBAHMSL.
HomeHnknarypa ocHoBanuii. ®Pu3nyeckue M XHMMHUYECKHE CBOWCTBAa OCHOBaHMM. [lomyueHue
OCHOBaHUM.

Kucnotel. Knaccuduxamus kucnor. Homenknarypa kucnor. dusmueckne W XUMHUYECKUE
cBoiicTBa kuciot. P akruBHoctu metamioB H. H. bekerosa. [Tomydenue Kucior.

Conu. Homenknarypa coneit. @usnueckne 1 XuMUUYeCKue cBoiicTBa coiiel. [lomyuenue conen.
I'eneTnyeckas CBS3b MEXAY KJIaCCAMH HEOPTaHUYECKUX COCIUHEHHM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeeNIEHUEe COJEepKaHUs KUCIOpoJa B BO3AYyXe, IOJIyue€HUE, COOHMpaHue,
pacro3HaBaHME M HM3yY€HUE CBOICTB KHCIOpOJa, HAOJOJIEHHE B3aMMOJECHCTBUS BEIIECTB C
KHCJIOPO/IOM U YCJOBUS BOSHUKHOBEHMS M MPEKpALIeHUs TOpeHHs (M0Kapa), 0O3HAKOMIIEHUE C
o0Opa3llaMu OKCHJIOB M ONMCAaHUE MX CBOMWCTB, IOJIyu€HHE, COOMpaHHUe, paclio3HaBaHHE U
W3y4eHue CBOMCTB Bojoponaa (TopeHue), B3auMozeiicTBue Boaopona ¢ okcumom meau (II)
(BO3MOXHO HCTIOJB30BaHUE BUEOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEMIECTB KOJIUYECTBOM
1 Momb, HccaenoBaHUE OCOOCHHOCTEHW PAacTBOPEHMs BELIECTB C PA3IUYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM J0JIed pacTBOPEHHOIO BEIIECTBaA,
B3aMMOJICIICTBHE BOABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEPHAJIOB), HCCIEAOBaHUE OOpPA3I[0B HEOPraHWYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HaOJroIeHne M3MEHEHMs OKpackM WHAWKATOPOB B PAacTBOpAX KUCIOT M IIEJI0Yel, H3ydeHue
B3aumozeiictBus okcuga Mmeau (II) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C METajllaMH,
peakuuii HEeUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTajula IpyruM M3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33]a4 10 TeMe «BakHenmue
KJIACChl HEOPTAHUYECKUX COETMHEHUI».



Ilepuoauyecknit 3akoH u Ilepuoamyeckas cucrema xumMu4yeckux djiaementos JI. H.
Menpneseesa. Ctpoenune aToMoB. XUMHYeCKasi CBSI3b. OKHCIUTETbHO-BOCCTAHOBHTEIbHbBIEC
peakuuu

[lepBble MOMBITKH KiIacCU(PUKAIMM XUMHUYECKUX 3JieMeHTOB. lloHATHE O Tpymmax CXOIHBIX
JIEMEHTOB (ILEJIOYHBIE M ILEJIOYHO3EMENIbHbIE METAJUIbl, TIaJOT€Hbl, WHEPTHBIC TIa3bl).
DJeMeHTHI, KOTOpbIe 00pa3yIoT aM(OoTepHbIE OKCUIBI M THAPOKCHU/IBI.

[lepuoanueckuii 3akoH. [lepuoauueckas cucrteMa xumuueckux siaeMentoB JI. . Menneneena.
Koportkonepuoanas u anunHonepuonHas (opmbsl [lepuoguyeckoid CHUCTEMBI XUMHYECKHX
anemenToB 1. . Menneneesa. I[lepuoast u rpynnel. @U3N4eCKUil CMBICIT IOPSIKOBOIO HOMEpA,
HOMEPOB ME€pPUO/I1a U TPYIIIHI JIEMEHTA.

Crpoenune aroMoB. CoctaB aToMHbIX simep. M3otomnbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
ob6osouek aroMoB TepBbIX 20 xumuueckux diemMeHTOB Ilepuommueckor cucrembr J[. U.
MenpeneeBa. XapakTepucTUKa XMMHUECKOIO JIEMEHTA 0 €ro nosioxeHuto B [lepuogunueckoit
cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHHUS paguyca aTOMOB XHWMHYECKHX 3JIEMEHTOB, METAUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB I10 TPYIIaM U MEepUoIaM.

3nauenue [lepuonnyeckoro 3akoHa u Ilepuoanueckoil cucTeMbl XUMUYECKHX AJIEMEHTOB IS
pa3BuTus Hayku U npaktuku. Jl. . MenzaeneeB — yd€HbIN U TpaXKAaHUH.

Xumuueckasi cBsizb. KoBaneHTHas (MOspHAs U HEMOJSIpHAs) CBSI3b. DJIEKTPOOTPHUIIATEIILHOCTh
XUMHYECKHX 3JIeMeHTOB. loHHas CBS3b.

Crenenb okucienus. OKUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. [Iporieccel OKUCIEHUS U
BOCCTaHOBJIEHMsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

M3y4eHHEe OOpa3lloB BEIIECTB METAUIOB U HEMETaJUIOB, B3aUMOJICHCTBUE THIPOKCHIA IIMHKA C
pacTBOpamMH KHUCJIOT M IIEJNOYei, MPOBEACHUE OIBITOB, WLIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (frOpeHue, peakiuu pas3yioKeHUs, COETUHEHHUS).
Meoscnpeomemmnbwie ceasu

Peanuszanus MeXIpEIMETHBIX CBSI3€H IIPU M3YYEHHH XMMHH B 8 KJIACCE OCYILIECTBIISIETCS YEPE3
UCIIONIb30BaHNE KaK OOIIMX eCTECTBEHHO--HAYYHBIX MOHSATUH, TaK U TOHATUN, SBISIONIUXCS
CUCTEMHBIMU JIJISl OTJEJBbHBIX [TPEIMETOB €CTECTBEHHO--HAyYHOTr'0 1IMKIIA.

OO0me ecTecTBeHHO--HAy4YHbIe TOHSTHS: HAaydHbIA (DaKT, TUMIOTE3a, TEOPHs, 3aKOH, aHAJIM3,
CHHTE3, Kiaccu(uKauus, NEepUOJUYHOCTh, HAONIOJIEHHE, HKCIEPUMEHT, MOJEIUPOBaHHE,
U3MEpPEHUE, MOJIEIb, SIBIICHUE.

®usnka: Marepusi, aTOM, OJJEKTPOH, HPOTOH, HEWTPOH, WOH, HYKJIHJA, H30TOIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJIO0, O0BEM, arperaTHoe
COCTOSIHUE BEIIEeCTBA, ra3, (pU3MUYecKue BEIWYHMHBI, €IWHUIIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE3151, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, runpochepa, MUHEpaNbl, TOPHBIE MOPOJIbI, IMOJIE3HbIE HCKONAEMBbIE,
TOIINBO, BOJHBIE PECYPCHI.
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BemecTBo M XUuMHYecKasi peakuusi

ITepnonnueckuil 3akoH. Ileprnoauyeckas cucrema xumuyeckux snemeHToB [I. M. Menneneesa.
CrpoeHne aromMoB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX
TPEX MEPUOJOB, KAIHsI, KAJIBLIUS U UX COEAMHEHNUN B COOTBETCTBHUHM C IIOJIOKEHUEM DIIEMEHTOB B
Ilepnonnueckoi cucTeMe U CTPOCHHEM MX aTOMOB.

CtpoeHue BelecTBa: BUABI XMMUYECKOM CBsI3U. THUIBI KPUCTAJUIMUECKUX PEHIETOK, 3aBUCUMOCTh
CBOICTB BEILIECTBA OT TUIA KPUCTAJUINYECKON PEIIETKH U BUJ]A XUMUYECKON CBA3H.



Knaccugukaius 1 HOMEHKJIATypa HEOPTaHUYECKUX BELIECTB. XMMHUUECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIIMUXCS K PAa3IMUHBIM KJIacCaM HEOPraHMYEeCKUX COEIMHEHUH, TIe€HETHYecKas CBA3b
HEOPraHMYECKUX BEIIECTB.

Knaccugukanus XMMHUYECKHX peakUuil MO pasIuyHbIM MpH3HAKaMm ([0 YUCIy M COCTaBy
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, MO TEIJIOBOMY 3(QeKTy, M0 H3MEHEHHUIO CTENeHEH
OKHUCJICHUS XUMUYECKUX DJIEMEHTOB, 10 OOpAaTUMOCTH, IO YYACTHIO KaTalu3aropa). DK30- U
9H/I0TEPMHUUECKUE PEAKIIMH, TEPMOXUMHUYECKHE YPAaBHEHHUS.

[Tonatne o ckopoctu xumuueckol peaknuu. IloHsTue 006 o0OpaTUMBIX U HEOOpPaTHMBIX
XUMHUECKUX peakuusax. [loHATHE O TOMOreHHBIX M TIeTeporeHHbIx peakuusax. [lonstue o
karanuze. lloHarne o XxumuueckoM paBHOBecuU. DakTOphl, BIHAIOIIME HA CKOPOCTh
XMMHUYECKON peakluy U NOJ0KEHUE XUMUYECKOTO PaBHOBECHSL.
OKUCINUTEIBHO-BOCCTAHOBUTENIBHBIE ~ pEaK[MM,  JIEKTPOHHBIH  OajaHC  OKUCIUTENBHO-
BOCCTAaHOBUTENIBHON peakuuu. COCTaBlI€HHE YPABHEHMHM OKHCIUTENbHO--BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopuss 3NEKTPOIUTUYECKOM AMCCOLMALUM. OJIEKTPOJIUTBI MU HEIIEKTPOIUThl. KaTuoHsl,
aHMOHBL. MeXaHHU3M JAHUCCOLHMAIMM BEIIECTB C PA3JIMYHBIMM BHJAMHM XMMHUYECKOH CBSI3H.
Crenens quccounanuu. CuiabHbIE U ClIa0ble 3IEKTPOIUTHI.

Peakuuu monHoro oOmeHa. YcCilOBUSI NpPOTEKaHUS peakUuMid HMOHHOrO OOMEHa, IOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUS peakiuil. CBoICTBa KUCIIOT, OCHOBaHHUIl M COJIE B CBETE
OpeACTaBIeHUH 00 3JEKTPONUTHUECKOW nucconuanuu. KadecTBeHHbIE pPEaKLMU Ha HOHBI.
[TonsiTHE O TUAPOIN3E COEH.

Xumuueckuii Ikcnepumenm:

03HAKOMJIEHHUE C MOJIEISIMU KPUCTANIMYECKUX PEIIETOK HEOPIaHUYECKUX BEIIECTB — METAJIOB
u HeMmeTawioB (rpadura M anmasa), CIOXKHBIX BEIIECTB (XJIOpHAAa HATPHs), HCCICIOBAHUC
3aBUCUMOCTH CKOPOCTH XHMMHYECKOH peakiuu OT BO3AEUCTBUS pa3IM4YHbIX (HAKTOPOB,
HCCJIEJIOBAHUE DJIEKTPOIIPOBOJHOCTU PACTBOPOB BEILECTB, IpoLecca AUCCOLUALMN KUCIOT,
miesoued U cosied (BO3MOXHO MCIIOJIb30BAaHME BHJIE0 MAaTEpUAJIOB), IPOBEIECHUE OIBITOB,
WITIOCTPUPYIOIIUX MPU3HAKK MPOTEKaHWs peaklUuii MOHHOro obOMeHa (oOpa3oBaHHE OcCajKa,
BbIJICJIEHUE Ta3a, 0Opa3oBaHUE BOJIbI), OMBITOB, WILTIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX pEaKlIUi (FOpeHHE, peakluu Pa3IoKEeHMs, COSIUHEHUs), paclio3HaBaHUE
HEOPraHMYECKHUX BELIECTB C IIOMOIIbI0 KAaueCTBEHHBIX pEaklUUi Ha WOHbBI, pelIeHue
DKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtauibl 1 MX cOeJUHEHHSA

OO6mass xapakTepucTUka ragoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU
okucienusd. CTpoeHne u (pU3NYECKUe CBOMCTBA MPOCTHIX BELIECTB — raJlOreéHOB. XMUMHUYECKUE
CBOWCTBAa Ha MpHMepe Xjopa (B3auMOJEICTBHE C MeTajlslaMH, HEMETaJUlaMH, ILIeI0YaMH).
Xnoposogopoa. CossiHast KUCIIOTa, XMMUUYECKHAE CBOWCTBA, NTOJy4eHHE, IpuMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOJOPOJAa Ha OpraHU3M 4eJoBeKa. BakHeWiue XJIOpHAbI U UX HaXOXICHHE B
pUpOJIE.

OObmass  xapaktepuctuka 531eMeHTOB  VIA-rpymmbel.  OcoOEHHOCTH  CTpPOEHHMS  aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pu3MYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOJIU(UKAIIMKA KUCIOPOJAa U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHUYECKHE CBOMCTBA. OKCHIBI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3UYECKHe M XMMHUYECKHE CBOMCTBA
(oOme Kak MpeaCTaBUTENs Kiacca KUCJIOT M crenuduyeckue). XUMHYECKUEe pPeakluy,
JeKal[e B OCHOBE MPOMBILIUIEHHOTO croco0a Mody4yeHus cepHoi Kuciotel. [IpumeHnenue
cepHoll Kuciotel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaT-uoH. Haxoxnenue

ceppl U €€ CcoelMHEHWH B TMpUpoae. XHUMHUECKOE 3arps3HEeHHE OKpYKaIoleld cpembl
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COCIMHEHUSIMHU Cepbl (KHCIOTHBIE TOXKAM, 3arps3HEHHE BO37yXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLEHUS.

OO6mas xapakTepucTuka 3J1eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTENEHHU OKHCIEHHS. A30T, pacpoCTpaHEHHE B PUPOAE, (PU3NIECKHE U XUMUYECKHE CBOICTBA.
KpyroBopor azota B mpupoje. AMMHAK, ero (u3n4eckue 1 XMMUYECKHe CBOWCTBA, MOJIy4YeHHE U
npuMeHenne. Conu aMMOHUS, HMX (HU3MUECKME W XHMHUYECKHE CBOWCTBA, NPUMEHEHHE.
KayecTBeHHast peakuus Ha MOHbBI aMMOHHMA. A30THas KHUCIOTa, €€ MoilydeHue, (pu3ndeckue u
XMMHUYECKHE CBOMCTBa (00IIME Kak NpPEACTaBUTEN Kjacca KUCIOT U clelu(puyeckue).
Hcnonp30BaHWe HUTPATOB U COJEH aMMOHHS B KadeCTBE MMHEPAIbHBIX YAOOPEHHUH.
XVMMHYECKOE 3arpsi3HEHUE OKPY’KAIOLIEH cpeibl COCAUHEHUSMHU a30Ta (KUCIOTHBIE AOXKIH,
3arpsi3HEHUE BO3/yXa, MOUYBBI U BOA0EMOB). Docdop, amioTpornHble Moaudukanuu Gocdopa,
busznueckue u xumudeckue cporicrea. Oxeun gocdopa (V) u dhochopHas kuciora, GU3NIECKre
U XUMHUYECKHE CBOICTBa, mosydeHue. Mcmomnb3oBanue (ocdaroB B KauecTBe MUHEPAIbHBIX
ya00peHuil.

OO6mias  xapaktepuctuka 23jeMeHTOB IVA-rpynmel. OcCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENIEHU OKHUCIEHHs. YTIIepo]], alFIOTPOIHbIE MOIU(DUKALINY, PACIIPOCTPAHEHUE B
npupoze, pusnueckue U XuMuueckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B npupoe.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XUMMUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJIy4eHHE U TIPUMEHEHHE. DKOJIIOTUYECKHEe MPOoOIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (IV),
TUIoTe3a I100aJbHOr0 MOTEIUICHUs KiIMMarta, NapHUKOBbIN 3¢ddekr. YrompHas kuciora u eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IojydeHue U mnpumeHeHue. KauectBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBaHume  kapOoOHaToB B OBITY, MEIUIMHE,
IPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHauanbHble MOHATHA 00 OPraHUYECKUX BELIECTBAX KaK O COEAMHEHMsX yriepoja (MeTaH,
9TaH, ITWJIEH, aleTUJIeH, 3TAHOJ, TJMLEPHH, yKCycHas Kkuciora). [IpupoaHble UCTOUYHUKU
YIIIEBOAOPOAOB (Yroib, IPUPOAHBINA ra3, HEPTH), IPOAYKTHl UX MepepadboTKu (OEH3MH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTH. [IoHSITHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, OeKax,
yIJIeBOAAX — WU UX POJM B JKU3HU UeJOBeKa. MarepuanbHOE €IUHCTBO OPraHMYECKUX H
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usznueckue U XMMUYECKHE CBOMCTBA, MONTy4eHHE U npuMeHeHue. CoelnHeHus
KpeMHus B npupoae. O0uue npencrasienus o0 okcune kpemuus (IV) u kpeMHueBoil kucinore.
CunMkartbl, UX HCIOJBb30BaHHE B OBITY, B INPOMBIIUIEHHOCTH. BakHeilmme crpouTenbHble
MaTepuabl: KepaMHuKa, CTEKJO, ILIeMEeHT, OeToH, jxene300eToH. IIpobnemsr Ge3omacHoOro
UCIIOJIb30BAaHUs CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEIHEBHOM JKU3HH.

Xumuueckuii IKcnepumenn:

u3yyeHne o0pa3loB HEOPraHWYECKUX BEIECTB, CBONCTB COJISHOM KHUCIOTBI, IMPOBEICHUE
Ka4eCTBEHHBIX PEaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpaxaromue (pU3NYecKue U XMMHUYECKHE CBOICTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOKHO
HCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHME C 00pasllaMu XJIOpUAOB (TaJOre€HUI0B),
O3HaKOMJICHHE ¢ o0pa3uamu ceppl M €€ COCOIUHEHHUSAMHU (BO3MOXKHO HCIIOJIb30BaHHE
BUEOMaTepHuaoB), HaOdIoJeHHWEe Tpoluecca OOYIJMBaHUS — caxapa IOJX  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBiI€HHON CEpHOI
KHCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOIoJIeHue IpHu3HakKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (U3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3yYE€HHE CBOMCTB aMMHaKa, IPOBEICHHE
KAYeCTBEHHBIX peakuuid Ha HMOH aMMOHUA U ¢ocdaT-uOH U HU3Yy4YeHHE NPU3HAKOB HX

MMPOTCKAHUA, B3aUMOICHCTBHE KOHHGHTpHpOBaHHOﬁ a30THON KHCJIOTBI C MEObIO (BO3M0)KHO
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UCIIOJIb30BAaHUE BUACOMATEPUAJIOB), M3YYCHHE MOJENEH KPUCTALTMYECKUX PEMIETOK anmasa,
rpaduta, ¢yuiepeHa, O3HAKOMIIGHHE C TPOIECCOM aJCcOpOIMU PAaCTBOPEHHBIX BEILECTB
AKTHBUPOBAHHBIM YTJIEM U YCTPOMCTBOM NMPOTUBOTA3a, MOJy4YeHHUE, COOMpaHue, paclio3HaBaHUE
W W3y4YeHUE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJCHHWE KAa4YeCTBEHHBIX pPEaklMid Ha KapOoHAT U
CUJIMKAT-UOHbl WU W3YYEHHE I[PU3HAKOB HMX NPOTEKAHUS, O3HAKOMIIEHHME C MPOAYKLIHEH
CUJIMKATHOM MPOMBILIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajady 1o teme «BaxHenmue
HEMETAJIBl U UX COCAUHECHUS.

MeTa/iibl M MX COEIUHEHNS

OO0mias xapakTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — META/VIOB HAa OCHOBAaHUMU HX IOJOKEHUS B
Ilepuonnueckoir cucremMe XuUMHYecKkux 3jieMeHTOB [[. M. MenzeneeBa M CTPOEHHsI aTOMOB.
Ctpoenue MeTtayioB. MeTtayinueckasi CBSI3b M METAUIMYECKas KPHUCTAJUIMYECKas pemETKa.
DJIEKTPOXUMUYECKUN pAll HAOpsSOKEHU MeTaioB. DHU3UUECKMEe M XUMHUYECKHE CBOMCTBA
MeTaymioB. O0mme crocoObl MOydeHUs MeTaUIOB. [IoHATHE 0 KOPPO3HH METaIOB, OCHOBHBIC
CHocoObl 3almMTHl UX OT Koppo3uu. CruiaBbl (CTallb, YyryH, AIOPATIOMUHUH, OpoH3a) M HX
MIPUMEHEHHE B OBITY U TIPOMBIILICHHOCTH.

[llenounbie Metaibl: nojoxkeHue B llepuoandeckoi cucreme xumuueckux ssiementos J[. U.
MenneneeBa, CTpOCHHE HX aTOMOB, HaXOXJIeHUe B mpuponae. dusznueckue U XHUMHYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHS U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIJIOB U UX COCIUHEHUM.

[IlenoyHo3emMenbHbIE METa/UIbl MAarHUM W KajblUi: mosniokeHue B llepumoamdeckoi cucreme
xuMmudeckux anemeHtoB . M. MenpaeneeBa, cTpoeHHE MX aTOMOB, HaXOXJEHHE B IMPHUPOJE.
®dusnyeckue U XMMHUYECKUE CBONCTBA MarHvs W Kajabliusd. BakHelIne coeIMHEHHS KalbIus
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

Amomunuii: nonoxxkenne B Ilepuoanueckoid cucremMe XUMHUYECKMX dieMeHtoB J[. .
MenneneeBa, CTpoeHHUE aToMa, HaxOXAeHUE B mpupojae. Pu3nueckue 1 XMMUYECKHUEe CBOMCTBA
amroMUHUSA. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH A AITFOMHHHSL.

Kene3o: nonoxenne B [lepuonnueckoit cucreMe xumuueckux siemeHToB . M. Menneneesa,
CTPOCHHME aToMa, HaxoxiaeHue B mnpupone. dusmyeckne M XUMHUYECKHE CBOMCTBA Kejesa.
Oxkcunsl, runpokcuasl u conu xxenesa (I1) u sxenesa (III), ux cocras, cBOCTBa U MOJyUYEHUE.
Xumuueckuii Ixcnepumenm:

03HAaKOMJIEHHE C 00pasllaMi METaUIOB M CIIaBOB, MX (PU3MUECKHUMHU CBOMCTBAMHU, U3y4ueHUE
pe3ynbTaTOB  KOPPO3MHM  METauIoB  (BO3MOXKHO  HUCIOJB30BAaHUE  BUAECOMATEPUAJIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJIbIUs U HATPHUS C BOJIOU (BO3MOYKHO UCTIOIH30BAaHUE
BHJICOMATEPHAIIOB), HCCIIEIOBAHNE CBOMCTB JKECTKOM BOJIBI, IpoIlecca TOPEHUs xKeje3a B
KHCIIOpoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUICOMATEPUATIOB), TPU3HAKOB  MPOTEKaAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MarHUs, KaJbIlHs, alFOMUHUA, IMHKa, *ene3a (II) u xenesa
(IIT), megu (II), HaGmroieHNE W OMKCAHME MPOIIECCOB OKpAIIMBaHUS TUIAMEHU MOHAMH HATpus,
KaJIig ¥ KaJIbIUs (BO3MOXKHO HCIIOIB30BAaHUE BUICOMATEPUATIOB), UCCIIEIOBaHHE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCH/IA IIMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyxKamouas cpeia

BemecTtBa u martepuanabl B TOBCEIHEBHOM >KM3HM 4YEJIOBEKAa. be3omacHoe HCMOIb30BaHHUE
BEIIECTB M XHWMHUYECKHX peaknuii B ObiTy. [lepBas moMomp NpW XUMHUYECKHX OXOTax |
OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpYyXkarolend cpeasl (mpefenbHas JomycTUMas KOHLIEHTpalus
Benlects, ganee — [1/IK). Ponp xumMuu B penieHun 3K0J0ruYecKuX MpooieMm.

Xumuueckuii Ixcnepumenm:

u3ydeHue o0pa3ioB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIBI).



Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeaMeTHBIX CBSI3€M MPU M3YYEHUU XMMHH B 9 Kilacce OCYLIECTBISIETCS Yepe3
UCIIOJIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYYHBIX TMOHATUN, TaK U TMOHSATUH, SBISIOUIMXCS
CUCTEMHBIMU JJIsl OTJENBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOT'O 1IUKIIA.

OO0mue ecTeCTBeHHO-HAy4YHBbIC TMOHSATHS: HAy4YHBIA (PAKT, TUIIOTE3a, 3aKOH, TCOPHsS, AHAJM3,
CUHTE3, KIacCHU(pUKaLUs, MEPHUOIUIHOCTh, HAOIIOACHHUE, SKCICPUMEHT, MOJICIHPOBAHHUE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()PeKT, TEXHOJIOT s, MaTepHAabI.

O®usuka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEWUTPOH, UOH, HYKJIHJA, H30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DJIEKTPUUECKUN 3apsij, TMPOBOAHUKH, MOJYIPOBOJHUKH,
TUDIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOEe COCTOSIHHE BEIIEeCTBAa, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMYECKas pEMETKA, CIIaBbl, (U3MYECKUE BEIMYUHBL,
€MHUILIBI U3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, IIIaHETHI, 3BE3/1b1, CoHIIE.

buonorus: ¢dotocunTe3, apixanue, Owochepa, IKOCHCTEMA, MHHEpAIbHBIE yIO0OpCHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, runpochepa, MUHEpabl, TOPHBIE MOPOJIbI, IMOJIE3HbIE HCKOMAEMbIE,
TOILIMBO, BOJIHBIE PECYPCHI.



2.[INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA INPOI'PAMMBI 11O XUMHUU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE pe3yabTaThl OCBOCHUSI IPOrPaMMbl OCHOBHOI'O O0IIIEr0 00pa30BaHus IOCTUTAIOTCS
B X0/JI¢ 00yUYeHUSI XMMHHU B €IUHCTBE YI4COHOUH M BOCIIUTATEIBHON JEATEILHOCTH B COOTBETCTBUU
C  TPAaTUIMOHHBIMH  POCCHMCKHMMH  COLMOKYJIBTYPHBIMH H  JTyXOBHO-HPaBCTBEHHBIMU
LHEHHOCTSAMHU, MPUHATHIMU B OOIIECTBE NpaBUJIAMU U HOPMaMH IOBEICHHS U CIOCOOCTBYIOT
IpoleccaM caMONO3HaHMs, CAMOPA3BUTHSI U COIIMANIU3ALIUN O0YyYaOIUXCSL.

JIM9HOCTHBIE PE3yIbTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCS CHCTEMOM
MO3UTUBHBIX IICHHOCTHBIX OPHEHTAIMH M PACIIMPEHHE OMBITA JEATCILHOCTH Ha €€ OCHOBE, B
TOM YHCJIE B YACTHU:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIICHHUSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY M HAYYHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XHUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOU MH(pOpMaIMell O MEePeOBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YyCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpakIaHCKOr0 BOCIIUTAHMS

MIPEJICTABICHUS O COLMATBHBIX HOPMAaX M MpaBUjIaX MEKINYHOCTHBIX OTHOIICHUHN B KOJJIEKTUBE,
KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOW, Y4eOHO-HCCIIEe0BATENbCKOM,
TBOPUYECKON M JPYruxX BHJAAX JACSITEILHOCTH, TOTOBHOCTH K pPa3HOOOPa3HOW COBMECTHOMU
JESTSIIbHOCTH TIPHU BBIMIOJIHCHUN YY€OHBIX, IMO3HABATEIBHBIX 33]1a4, BBITOJIHCHUH XUMHUYECKHUX
SKCIIEPUMEHTOB, CO3/1aHUM Yy4eOHBIX MPOEKTOB, CTPEMJIEHHUS K B3aMMOIOHMMAHHUIO U
B3aMMOIIOMOIIM B TMpOLIeCCE JTOM YyueOHOW [eATENbHOCTH, TOTOBHOCTH OILIEHHUBAaTh CBOE
MOBEJICHUE W TIOCTYNKH CBOWX TOBapHWINEH C IMO3WIMA HPABCTBEHHBIX W TIPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MTOCIIEICTBHUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'O NMO3HAHMS:

MHUPOBO33PEHUYECKUE TPEACTABICHUSI O BEIIECTBE M XMMUYECKOW PEaKIUU, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABISIONIME OCHOBY JJISi TOHUMAHUS CYIIHOCTH
HAyYHOW KapTHUHBI MHPA, IPEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHUS MPHUPOJIHI,
B3aMIMOCBSI3SIX 4YEJIOBEKAa C TMPHUPOJHOH CpeAod, O pOJIM XHMHHA B TO3HAHUHA JTHX
3aKOHOMEPHOCTEH;

MO3HABATE/IIbHBIE MOTHBBI, HANpaBlIEHHbIE Ha TONyYE€HHWE HOBBIX 3HAHWA IO XHUMHUH,
HEOOXOMUMBIC JUII OOBSCHEHUS HAOJFOIaeMBIX IPOIECCOB W SIBJICHWM, IO3HABATEIIHHOM,
WH(OPMAIMOHHON U YUTATEIBCKON KYJIbTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypoOl, MOCTYMHBIMH TEXHUYECKHMMH CpPEICTBaAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpPEC K OOY4YEeHWI0O W TIO3HAHHWIO, JFO003HATENHHOCTh, TOTOBHOCTH M CIOCOOHOCTh K
caM000pa30BaHMIO, TIPOEKTHOW W HMCCIIEIOBATEIBCKONW JEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HANPaBIEHHOCTU U YPOBHS O0YUYECHHS B NalbHEHIIIEM;

4) popmMupoBaHUS KYJIBTYPHI 310POBbSI:

OCO3HAHWE IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAaHOBKH Ha
3IOPOBBI  00pa3 JKWU3HHW, OCO3HAHWE IIOCICACTBHH M HEMPUATHE BPEIHBIX IPHBBIYCK
(ynotpebneHusi ankorojsi, HAPKOTHKOB, KypeHHs), HEOOXOTUMOCTH COONIOACHHS TPaBUI
0€30MacHOCTH MPHU OOPALIEHUH ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY U pealbHOMN KU3HHU;



S) TPy10BOr0 BOCIIUTAHUSA:

WHTEpPEC K MPAKTUISCKOMY U3YUCHUIO MPOodeCcCHil ¥ Tpyia pa3IndHOro poja, YBaXKEHHUE K TPYY
U pe3ysibTaTaM TPYJIOBOW JESATEIbHOCTH, B TOM YHMCJIE Ha OCHOBE NMPHUMEHEHMS IPEIMETHBIX
3HAaHUW 1O XHUMHH, OCO3HAHHBIM BBIOOP WHAMBUAYAIBHONH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHusl ¢ Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
UHTEPECOB M TOTPEOHOCTEH, yCHEemHOW MNpopecCHOHATBbHONW MAEATENbHOCTH W Pa3BHTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B IPOPECCHOHATBLHOU CPE/IE;

6) IK0JIOrM4eCcKOro BOCIIUTAHMS

9KOJIOTHYECKH Liejecoo0pa3Hoe OTHOILIEHUE K MPUPOJIE KaK HCTOUHUKY KH3HU Ha 3eMIie, OCHOBE
e CylecTBOBaHMs, IOHMMAaHHE IIEHHOCTH 3J0pOBOrO M Oe3omacHOro oOpasza KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIIECTBAMU,
a TaK)Ke€ B CUTYyalUAX, YTPOKAOIINX 3J0POBbIO U )KU3HU JTOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJIydaeMble MPU HU3YYECHUU XUMHUH, JUIS pElIeHUs 3ajad,
CBSI3aHHBIX C OKPYXKAIOLIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS SKOJOTMYECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa 3KOJOTHYECKHX MPOOJIeM U MyTel MX pelieHus
MIOCPEJICTBOM METOJOB XUMUH, HKOJIOTMYECKOTO MBIIUICHUS, YMEHUSI PyKOBOJCTBOBAaTbCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHOM M COLMATIbHOM MPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MeTrampeaMETHBIX peE3yNbTAaTOB BBIACISIOT 3HAUUMbIE Ui (OpPMHUpPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTe3a, (akT, cUCTEeMa,
IIPOLIECC, SKCIEPUMEHT U JAPYTOE€.), KOTOPbIE UCHOJIBb3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
npeaMeTax M MO3BOJISIOT HA OCHOBE 3HAHUW U3 ATHX MPEAMETOB (pOPMHUPOBATH NPEACTABICHUE O
LEJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHblE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO U OCYILIECTBICHUIO YU€OHOU JEATEIbHOCTH.
Ilo3naBaTebHbIE YHHBePCAJbHbIE YueOHbIE 1eHCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHUSI KCIOIb30BATH MPUEMBI JIOTUYECKOTO MBIILJIEHUS MPU OCBOCHUM 3HAHUW: PACKpPBIBATH
CMBICJI XUMHUYECKUX TIOHATHH (BBIACNSATh MX XapaKTepHbIE TMPU3HAKHU, YCTAHABJIMBATH
B3aUMOCBSI3b C JIPYTUMU TIOHSTHSIMH), WCIIOJIB30BaTh TMOHATUS I OOBSICHEHUS OTIEIbHBIX
dbakToB W SBJICHMI, BHIOMpATh OCHOBAaHUS M KPUTEPUU AN KIACCHPHUKAIUU XUMHUYECKUX
BEILIECTB M XUMHUYECKUX pEaAKIMi, yCTAHABIMBATh MPUYUHHO-CIEJICTBEHHBIE CBS3H MEKIY
00BbEeKTaMU W3YYCHHS, CTPOUTH JIOTUYECKHUE PACCYKJCHHS (MHIAYKTUBHBIC, NEAYKTHUBHBIE, IO
aHaJIOTUH), IeTIaTh BBIBOBI U 3aKITIOUCHUS;

YMEHHE TPUMEHATh B TpPOIECCe TMO3HAHMUS TOHATUS (MIPEIMETHBIE M METaNpeJAMETHEIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATH MIHPOKO
MPUMEHSEMbIE B XUMHUH MOJICIIbHBIC TIPE/ICTABICHUS] — XUMHUUYECKHN 3HAK (CHMBOJI DJIEMEHTA),
XUMUYeckass (opmylia W ypaBHEHHE XHMHYECKOW peakiuu — TpPHU PEIICHHH Y4eOHO-
MO3HABATENIbHBIX 3a/a4, C Y4€TOM OSTUX MOJENbHBIX MPEICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMUYECKUX PEAKIN, BBIABISTH OOIIME 3aKOHOMEPHOCTH, MPUYWHHO-CJICICTBEHHBIE CBS3H H
MIPOTUBOPEYHS B U3yUaEMBIX MPOIIECCAX U SBJICHUSIX.

ba3zoBble ucciieoBare/ibCKue AeMCTBUA:



YMEHHE HCIOJIb30BATh MOCTABJIEHHBIE BOMPOCHI B KAUE€CTBE MHCTPYMEHTA MO3HAHUS, a TAKKE B
Ka4eCcTBE OCHOBBI Il (HOPMUPOBAHHS TUIIOTE3bI 10 MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX
CYKJICHU;
OpUOOpETEHUE OMbITa MO IUIAHUPOBAHUIO, OPraHMU3allMM U TPOBEICHUI0 YYCHHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJI0M MpoIlecca, CAaMOCTOSATEIbHO MPOTHO3UPOBATH €T0
pe3yibTatr, (opMyIHpoBaTh O0OOLICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.
PabGora ¢ unopmaunmeii:
yMEHHE BbIOHMpaTh, aHAIU3UPOBATh U MHTEPIPETUPOBATh MH(GOPMAIUIO PA3IUYHBIX BHUJIIOB U
dopm mpeacTaBieHUs], TMOIY4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAy4HO-TIOMYJISIpHAs JUTEpaTypa
XUMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;
YMEHHE MPUMEHITh pPa3IUYHbIE METOAbl M 3alpoChl MpPHU IMOUCKE M 0TOOpe HHOpMaIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBITOJTHEHHS YYEOHBIX M MMO3HABATEIbHBIX 33a4
OTIpeNeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIONB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY MpencTaBICHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/adydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKku U ©X KOMOUHALIUSMU;
YMEHHE WCIOJIb30BaTh U AaHAIM3UpPOBaTh B IIpollecce Y4eOHOM U HCCIeq0BATENbCKON
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU MPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLIe MPUPOAHON CPEIbl.
KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUS:
yYMEHHMsI 33J]aBaTh BOIPOCH (B XOJ€ Auaiora u (Uiau) AUCKYCCHUHU) MO CYHIECTBY 0OCYKIaeMoi
TeMBI, ((OPMYIHPOBATH CBOU MPEIOKEHHS OTHOCUTEIHHO BHITIOJHEHHSI IPEATIOKEHHOM 3a/1a4;
YMEHMsI IPEICTAaBIATh IOJYyYEHHbIE PE3yJIbTaThl MO3HABATEIbHOM AEATEIbHOCTH B YCTHBIX U
NUCBbMEHHBIX TEKCTaX; JejaTh [PE3EHTAlMI0 pPEe3yJbTaTOB BBIMOJIHEHHUS XMMHUYECKOTO
JKCIIepUMeHTa (Ja00paTOPHOTO OINbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOEKTA);
YMEHMsI Y4eOHOTrO COTpPYJHUYECTBA CO CBEPCTHUKAMM B COBMECTHOM I103HABATEIbHOW U
HCCJIEIOBATENbCKON N1€ATEIbHOCTH MpPU PELICHUM BO3HMKAIOMIMX MpoOJieM HAa OCHOBE yuyéTa
OOIIMX HHTEPECOB U COIJacoBaHMs NO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMbI», KOOPAUHALUS COBMECTHBIX ACUCTBUM, ONPENEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJITHEHHOU pabOThI U IpyTHe).
PeryasiTuBHble yHUBepcaibHbIe y4eOHbIe 1eiicTBUSA:
YMEHHME CaMOCTOSTENBHO OIpPEAEATh LENu JAEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATS,
KOHTPOJMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEILHOCTh, BHIOMPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA aJrOPUTM JIEUCTBUN NpH
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJyYyeHHs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEAKIUAX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOIO pE3ysbTaTa 3asBJICHHON LIeNu,
YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, ITpe/ijlaraéMble B YCIIOBUHU 3a/laHUM.
NPEAMETHBIE PE3YJIbTATbBI
B cocraBe mpeaMeTHBIX pe3yabTaTOB IO OCBOGHUIO  00S3aTENILHOTO  COJEpXKAHUA,
YCTQHOBJICHHOTO JaHHOM (exnepanbHOW pabouell MporpamMmoi, BBIJIENAIOT: OCBOCHHBIE
00ydJaromMMucs Hay4YHbIe 3HAHUS, YMEHHs W CIIOCOOBI JEHCTBUM, crnenuduueckue s
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OpeIMETHON 00sacT «XUMHUS», BUIBl JIEATEIBHOCTH IO TOJTYYEHHI0 HOBOIO 3HAHHUA, €ro
UHTEpIpEeTaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K kon1y o0y4yenus B 8 kjiacce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPaxaTh
c(OPMHUPOBAHHOCTh y O0yUarOIUXCSl YMEHUM:

o pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHATHUN: aTOM, MOJIEKYJA, XMMHUYECKHUH
3JIEMEHT, IPOCTOE BELIECTBO, CIOXHOE BEIIECTBO, CMECh (OJHOPOAHAs U HEOAHOPOJHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0JI1 XUMHUYECKOTO 3JIEMEHTa B COEIMHEHUH, MOJISPHBIA OOBEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, 3JEKTPOOTPULIATEIBbHOCTD, CTENIEHb OKUCICHHSI, XUMHUYECKast
peakuus, KiacCU(pUKalMs peakLUui: peaklUM COEAMHEHUs, PEaKLUU pa3oKeHUs, pPeakiuu
3aMeIIeHus], Peakui 0OMeHa, K30- M SHJ0TEPMUYECKHE PEaKIiH, TeIUIOBOM 3P eKT peakuuu,
PO aToMa, JCKTPOHHBINA CIION aToMa, aTOMHasi OpOUTallb, paluyc aToMa, XMMUYeCKas CBS3b,
HOJISIpHAst U HENOJIApHAs KOBAJICHTHAs CBs3b, MOHHAs CBA3b, MOH, KaTHOH, aHUOH, PacTBOP,
MaccoBas J10J1s1 BelllecTBa (IPOLIEHTHAs! KOHLEHTPAllKs) B pacTBOPE;

o WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHSATHUH W HPUMEHSTbh 3TH
HOHATUS NPH ONMCAHUM BELIECTB U UX MPEBPALLCHUN;

o UCIOJb30BAaTh XMMUYECKYK0 CHUMBOJMKY JUIi COCTaBieHHS (OpMyN BEIIECTB U
YPaBHEHMH XMMUYECKUX peaKIuii;

o OIpeNIeNIATh BAJIEHTHOCTb AaTOMOB 3JEMEHTOB B OMHApHBIX COEAMHEHUSX, CTEHECHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAITIC)KHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeAuHEHUW 1o ¢opmysiaMm, BHUA XUMHUYECKON CBsi3M (KOBaJeHTHAs M HOHHAasA) B
HEOPraHMYECKUX COEANHEHUSX;

. packpsiBaTh cMbica [lepuoanueckoro 3akona [I. M. MenaeneeBa: JEMOHCTPUPOBATH
[OHUMaHME MEePUOINYECKON 3aBUCMOCTH CBOMCTB XMMHUUYECKHX JIEMEHTOB OT UX IOJIOKEHUS B
[lepuonuueckoil cucreMe, 3aKOHOB COXPAaHEHMS MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa,
ATOMHO--MOJIEKYJISIPHOTO yY€HHS, 3aKOHa ABOraipo;

. ONUCBHIBaTh W XapakTepuzoBaTh TabauuHyo Qopmy [lepuonndeckoit cuUCTEMBI
XUMHYECKHMX 3JIEMEHTOB: paziiMyarh MOHATUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «noOouHas
noarpynna (b-rpynmna)», Manble u OoJNbLIME NEPUOJBI, COOTHOCUTh OOO3HAYEHUSs, KOTOpbIE
umerotcs B Tabnuue «lleproanueckas cucteMa XuMHYeckux snemeHToB [[. M. Menaeneeay ¢
YHMCJIOBBIMUA XAPAaKTEPUCTHUKAMH CTPOEHUS aTOMOB XHMHYECKMX 3JIEMEHTOB (COCTaB M 3apsf
a1pa, oOlIee YUCIIO 3JIEKTPOHOB U PaCIpeIeIeHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

o KJaccu(UIUpPOBaTh XMMHMUYECKHE 3JI€MEHTHl, HEOpPraHWYEeCKHE BEIIeCTBA, XUMHUYECKUE
peakuuu (1o YMCITy U COCTAaBY YYacTBYIOLIUX B pEaKLUU BELIECTB, IO TEIIIOBOMY 3 (DEKTY);

o XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHMUYECKHE CBOWCTBA BELIECTB PA3JIMYHBIX
KJIACCOB, TMOATBEPXkAasi ONMMCAHWE NMPUMEPAMU MOJEKYJSPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIU;

o MIPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTHM OT HX KauyeCTBEHHOIO COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3JIMYHBIX YCIOBHIX;

o BBIUUCIISATH OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJTF0 XUMHUYECKOT0 3JIeMEHTa 10 (popMylie COeAMHEHHS, MACCOBYIO JIOJIIO BEIIECTBAa B pacTBOpE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIUY;

L4 INPUMCHATE OCHOBHLIC OIICpalllin MBICIIUTEIbHON JEITEIbHOCTH — aHalu3 M CHUHTC3,
CpaBHCHHC, 0606H_ICHI/IG, CUCTEMATHU3all1IO, Knaccmbmcaumo, BBIABJICHUC MPpUYUHHO-
-CJICICTBEHHBIX CBS3EH — A1 M3YUYCHUA CBOICTB BEIIECTB M XUMHUYCCKHUX peaKuHﬁ,
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€CTECTBEHHO-HAy4YHbIE METOJbl MO3HAHUS — HaAOIOJIEHHuEe, H3MEpEeHue, MOJEINPOBAHUE,
HKCIEPUMEHT (peabHbIN U MBICIICHHBIH);

. clieoBaTh MpaBUjiaM  TMOJIb30BAHUSA XUMHUYECKOW TMOCYIOW U J1abopaTopHBIM
o0opyoBaHHEM, a TakXXe I[paBUjiaM OOpalleHusi C BEUIECTBAMU B COOTBETCTBUHU C
MHCTPYKUMSMU IO BBIIOJIHEHUIO J1a0OpAaTOPHBIX XHUMHUYECKHUX OIBITOB [0 TMOJYYEHUIO U
coOupaHHIO Ta3000pa3HbIX BEIIECTB (BOAOPOJA U KHUCIOPOAA), MPUTOTOBJIEHUIO PAaCTBOPOB C
OnpeAcNEéHHON MacCOBOM JOJIEM pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH M IMPOBOJUTH
XUMHUYECKHE 3KCIEPHUMEHTHI 10 pPAcHO3HABaHUIO PAcTBOPOB IIEJIOYEH M KHUCIOT C IOMOIIBIO
WHIUKATOPOB (JITakKMyC, (heHOI(PTaTCHH, METHIIOPAHK U JPYTHE).

K xoHiy o0yueHus B 9 kjiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE JOJHKHBI OTPaKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCS YMEHUI:

. pPacKpbIBaTh CMBICH OCHOBHBIX XMMHYECKUX MOHATHI: XMMHYECKUH 3IIEMEHT, aTOM,
MOJIEKYJIa, HMOH, KAaTHOH, AaHWOH, IIPOCTOE BELIECTBO, CJIOXHOE BEIIECTBO, BaJEHTHOCTD,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIIEHUS, XMMHUYECKas pEaKLMs, XUMHYECKas CBS3b,
TEIUI0BOM 3P PEKT peakifu, MOJib, MOJSPHBI 00BEM, PaCcTBOP, AIIEKTPOJIUTHI, HEANEKTPOIUTHI,
ANIEKTPONUTUYECKAST JTUCCOLMAIMS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecue, OOpaTUMblE ¥ HEOOpaTUMBIE pEaKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIE
peakuuy, OKHUCIUTENb, BOCCTAHOBMUTEIb, OKUCIEHHME U BOCCTAaHOBJEHHUE, aJUIOTPOIMS,
aM(pOTEepHOCTh, XUMUYECKasl CBS3b (KOBAJIEHTHAs, MOHHAS, METAJUIMUECKas), KpUCTAITNYecKas
pemeéTKa, KOppO3Wsl METaUIOB, CIUIaBbl, CKOPOCTh XHWMHUYECKOW pEaklUHH, MpeaeiabHO
nonycrumas konuentpauus I1/1K Bemecrsa;

. WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHWMHUYECKMX IMOHSTHM W TNPUMEHATh 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAILIECHUN;

. UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJHUKY JJI COCTaBIC€HUS (POPMYN BELIECTB U
YPAaBHEHUN XUMMUYECKUX PEAKLUH;

o OIIPEAEIATh BAIEHTHOCTD U CTENIEHb OKUCIEHUS XUMUUYECKUX JIEMEHTOB B COEIMHEHUAX
Pa3IUYHOIO COCTaBa, MPUHAJJIEKHOCTh BELIECTB K OMNPEIEIIEHHOMY KIAcCy COEIMHEHUH IO
dopmynaM, BUJ XMMUYECKON CBA3M (KOBaJEHTHAas!, HOHHAsI, METAIJIMUECKasl) B HEOPraHUYECKHX
COEIMHEHUSX, 3apsi/l HOHA MO0 XUMHUYECKOW (opmyie, xapakrep cpelbl B BOJHBIX PacTBOPax
HEOPraHMYECKUX COEANHEHUMN, TUIl KPUCTAINTIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

. packpsiBath cMbici [leproanueckoro 3akona [I. 1. Menzaeneesa u JeMOHCTPUPOBATh €T0
MOHMMAaHUE: ONMCHIBATh M XapaKTepu3oBaTh TabnuuHylo (opmy Ilepuogmueckoit cucTeMbl
XUMHUYECKHMX 3JIEMEHTOB: pasziiMyaTh MOHATUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOoudHas
noarpynna (b-rpynma)», manele u OoJblIMe NEpUOIbI, COOTHOCHTh 0003HAU€HUs, KOTOpHIE
UMEIOTCS B TNEPUOAMYECKONW TalNuIle, C YUCIOBBIMH XapaKTEpPUCTHKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps]l sipa, o0lee YnCiIo 3JIEKTPOHOB M paclpe/iesieHne uxX
10 3JIEKTPOHHBIM CJI0SIM), OOBSACHATH O0II1E 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB 3JIEMEHTOB
U UX COEIUHEHMM B Ipelenax MajblX NEPUOAOB U IJIaBHBIX MOAIPYNI C YYETOM CTPOEHHUS HUX
aTOMOB;

o KJIaccu(UIUPOBaTh XMMHMUYECKHE 3JIEMEHTHI, HEOpPraHWYEeCKHE BEIIeCTBA, XUMHYECKUE
peaknuu (1Mo YKCIy M COCTaBy y4acTBYIOIIMX B PEAaKLMU BEILIECTB, IO TEIUIOBOMY 3 (eKTy, 1Mo
M3MEHEHHUIO CTENEHEeH OKUCICHHSI XUMUYECKUX 3JIEMEHTOB);

. XapakTepu3oBaTh (ONMHUCHIBaTh) OOIIME U creuu(pUUIecKue XUMHUYECKHEe CBOWMCTBA
MIPOCTBIX M CJIOXKHBIX BEILECTB, MOATBEPKAasi ONUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIH;
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° COCTAaBJIATh YPABHEHUS JJIEKTPOJIUTHYECKOM JMCCOLMALMMU KHUCIOT, IIEIOYER U COJIEH,
MOJIHBIE M COKpAIIEHHBIC YPaBHEHUS PEAKIMd HMOHHOTO OOMEHAa, YpaBHEHUS PEaKInH,
MOATBEPKJAIOIIUX CYIIECTBOBAHME TE€HETUYECKOW CBSI3M MEXKIY BELIECTBAMHU Pa3IUUYHBIX
KJIaCCOB;

° PacKpbIBaTh CYHIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMN MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

° MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUN B PA3JIMYHBIX YCIIOBUSIX;

° BBIYUCIISITH OTHOCUTENIbHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIECTB, MACCOBYIO
JIOJTFO XMMHYECKOTO JIEMEHTA 1Mo (popMyJie CoeAMHEHUs, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
MIPOBOJUTH PACUETHI IO YPABHEHUIO XUMUUYECKON pEeaKIlnu;

° coOmrolaTh  MpaBWia TOJIB30BAHUS XUMHUYECKOH TIOCYIO0M H  JIaOOpaTOPHBIM
000opyI0BaHHEM, a TaKXe MpaBujia 0OpaIeHUs C BEIIECTBAMUA B COOTBETCTBUH C MHCTPYKIUSIMU
MO0 BBHINOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX ONBITOB 110 TOJYYCHHUI0O MU COOMPaHUIO
ra3000pa3HBIX BEIIECTB (aMMHAKa M YTICKUCIIOTO Ta3a);

° MPOBOJIUTH PEAKIMHU, TMOATBEPKIAIONINE KAYECTBEHHBIH COCTaB Pa3IMYHBIX BEIIECTB:
pacrno3HaBaTh OMBITHBIM IYTEM XJIOPHA-, OpOMHI-, HOAWI-, KapOoHat-, ¢ocdar-, cummkar-,
cynbhar-, TUAPOKCUA-UOHBI, KATHUOHBl aMMOHHMSI M HMOHBI H3YYEHHBIX  METaJlIOB,
MPUCYTCTBYIOIIME B BOJHBIX PaCTBOpPaX HEOPTaHMUECKUX BEIIECTB;

° MPUMEHSATh OCHOBHBIC OINEpaIlMd MBICIUTEILHON ACATEIbHOCTU — aHaJIu3 W CHUHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEMATH3AIUIO, BBISIBJICHUE TPHYUHHO-CIICICTBEHHBIX CBS3CH — IS
M3Yy4YEHUsI CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIUU, ECTECTBEHHO-HAYUYHBIC METO/Ibl TTO3HAHUS
— HaOMIOZICHUE, U3MEPEHUE, MOJICTTUPOBAHHUE, SKCIIEPUMEHT (peabHbIN M MBICJICHHBIH ).
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3.TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacos
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
Xumus — BakHas 00J1acTh

11 ©CTECTBO3HAHUS U 5 0.5 ) bu6mmoreka [IOK

' IPAKTUYECKON J€ATEIBHOCTH ’ https://m.edsoo.ru/7f41837¢c

YeJioBeKa

12 BemecTBa 1 xuMu4eckue 15 | bu6nmnoreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no paszneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
1 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka [JOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax g | bubnmnorexka HOK

' U COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [JOK

' OCHOBAHHSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 1 | | bubmuorexa [JOK

) HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoOB.
XuMnueckas cBsi3b. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN
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3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

4.5

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c
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9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHYecCKHe peaKIIuu
L1 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | bubnuoreka [IOK
’ OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
’ peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
) anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubnmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO11ast XapaKTepUCTHKA XUMHUYECKUX
bubnunorexa LIOK
2.4 anemeHToB IVA-rpynnsl. Yriepon n 8 1 2

erMHI/Iﬁ 1 UX COCIUMHCHUA

https://m.edsoo.ru/7f41a636
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Hroro no pazgeny

25

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

N bu6nmoreka [IOK
3.1 Obmpae croficTBa MeTaNIOB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxueiime MeTauibl U UX CO€IAHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pasznen 4. Xumus u oxkpyxaomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
P 3 bu6nunorexa LIOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KosanyecTBO 4acoB DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcebl
| [Ipenmer xumun. Posb XumMuu B KU3HA | bubnmnorexka HOK
yeJioBeKka. Tena 1 BeniecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTie 0 MeToaX MO3HAHUS B XUMHH 1 bubmorera OK
A https://m.edsoo.ru/ff0d227¢
[Ipaktuueckas padora Ne 1 «IIpaBuna paboTs
3 B JIa0OPATOPHUHU U MIPUEMBI OOPAILIEHUS C 1 1 bubmiorexa LIOK
PATOPHITH TP P https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYTOBAHUEM)
Yucrtele BemecTna U cmecu. CrnocoObl
4 azneneHus cMecend. Bxoanas 1 0.5 bubmorexa [JOK
pasit ’ & ) https://m.edsoo.ru/ff0d26ca
aJMUHUCTpaTUBHAS KOHTPOJIbHAS padoTa.
[TpakTuueckast pabota Ne 2 «Paznenenue
5 cMecel (Ha mpuMepe OYMCTKU MOBAPEHHOM 1 1 bubmorexa HOK
p p p https://m.edsoo.ru/ff0d28c8
COJIN)»
b K
6 ATOMBI U MOJIEKYJIBI 1 nommorexa I10
https://m.edsoo.ru/ff0d2a6¢
7 XHUMHUYECKHUE DJIEMEHTHI. 3HaKU (CUMBOJIBI) | but6mmoreka [IOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOKHBIE BEIIECTBA 1 brbmorexa [OK
P Hl https://m.edsoo.ru/ff0d2a6¢c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 nomotexa LO

https://m.edsoo.ru/ff0d2d50
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3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bu6nmoreka [IOK

10 X eckas o a. BaneHTHOCTH aTOMO
M A bopmyn HTHOCTD GTOMOB https://m.edsoo.ru/ff0d2eae
XUMUYECKHUX AJIEMEHTOB
1 OtHOcHTENbHAsA aTOMHAs Macca. bubmuorexa [JOK
OtHoOcHTENbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1019 XMMHYECKOT'0 3JICMCHTA B bu6nuoreka [IOK
COCIMHEHUHU https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BeniectBa. Mosb. MossipHas bubnmnoreka [HOK
Macca https://m.edsoo.ru/ff0d5230
14 DOu3nveCcKnue U XUMUYECKHUE SIBJICHUS. bu6mmoteka [IOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus IPOTEKAHUS bubnmnorexka HOK
XAMHYECKHUX PEaKUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnmnoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienust koimuecTBa, MacChl BEIIECTBA bubmuorexa [JOK
10 YPaBHEHUAM XMUMHUYECKUX PEaKIUi https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMruaeckux peakiuit
18 (coenMHEHUs, Pa3I0KEHUS], 3aMELICHUS brbmmorexa [TOK
8 P > SAMCHILEHI, https://m.edsoo.ru/ff0d334
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHuukoneauct. O6o0eHNE 1 bubmorexa [TOK
H et Hf https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 KonTtponbHas padora Nel o treme bubmmoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Bosnyx — cmecs razos. CocTas Bo3nyxa.
v x but6mmoreka [IOK
21 Kucnopon — sneMeHT u npocToe BEIIECTBO.

O30H

https://m.edsoo.ru/ff0d448e
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dusnyeckre U XUMUYECKHE CBOMCTBA

22 (peax KHUCJICHHSI, TOPEHHE) bubamorexa LOK
KHCITOPOJIA (PCAKIIHI ORUCICHIA, TOPEHHE). https://m.edsoo.ru/fi0d4614
[Toustue 00 okcugax
Croco0B!I MOJIydYeHHsT KUCIIOPOa B

23 ooparopun }I/’an OMBIMHCHPH(iTH bubmmorexa LOK
1adopaTop p ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue KuciIopoia
Tenmopoii 3 PEeKT XUMHISCKOM PEaKIINU,

24 o €CKOM paBH:HI/II/I bubmorexa LHOK
HOTUITHE O TCPMOXHMITH P : https://m.eds00.ru/ff0d4790
9K30- M SHJOTCPMHUUCCKUX PEAKIIHIX
TormmmBo (HedTh, Yroiab 1 METAH).

25 3ar $I3H€}EI/I€(1];O3 ¢ a, CII0COOBI iro bubmmorexa HOK

p AYXE, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIICHHS
ITpaxtnyeckas padora Ne 3 o Teme

26 3 P 5 bubmmorexa [JOK
«lomyHenie COUHpaHHe KHCIIOPOa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY

7 Bonopon — aneMeHT U pocToe BEIECTBO. bu6nuoreka [IOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0

)% ®du3nvecKue U XUMUYECKUE CBOMCTBA bubmmoreka [IOK
Bojopoaa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0

but6mmoreka [IOK

29 HowsTHe 0 kuca0TaX  CONAX hitps://m.edsoo.ru/ff0d50d2

30 Crioco0sI ToTydeHust BOJAOPO/Ia B bubnuotexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpaxtrueckas padora Ne 4 o teme

a1 3 P 5 . bubmmorexa [JOK
«lomyteruce 1 COUHpaHHe BOROpoZa, https://m.edsoo.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY

Bubmunorexa IIOK

32 MonsipHblii 00bEM ra3oB. 3aK0H ABOTaAPO 1o 1

https://m.edsoo.ru/ff0d542e
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Brrancnenus 06'béMa, KOJIMYECTBA BCIIICCTBA

33 rasa Io ero U3BECTHOMY KOJHUUYECTB bubmorexa [TOK
HOMY Y https:/m.edsoo.ru/ff0d55a0
BELIECTBA U 00BEMY
Brruucnenns 005EMOB Ta30B 110 YpaBHCHUIO
34 €aKIMU Ha OCHOBE 3aKOHA 00BEMHBIX bubmmorexa LOK
peaKtii 1 https://m.edsoo.ru/ff0d5708
OTHOIICHUI Ira30B
. bu6mmoteka [IOK
35 du3nyecknue U XUMUUECKHE CBOMCTBA BOJIBI
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonstue 06 bubnuotexa [HOK
HHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacblleHHbIe U
37 HCHACKIIIICHHBIC PaCTBOPEL. MaccoBas g0 bubmmorexa HOK
o PACTBOPHL. A https://m.eds00.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[IpakTuueckas pabora Ne 5 o teme
38 «IIpuroroBieHre pacTBOPOB C OIPEICIIEHHOM bubmorexa [OK
P . . p p pedt https://m.edsoo.ru/ff0d5eba
MacCOBOMU J0JIel paCTBOPEHHOTO BEIIECTBA
39 Konrtponsnas padora Ne2 o treme bubmuoreka [JOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccudUKaIms, bubmuoteka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonydyenne u XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa LHOK
’ P https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHusI: cOCTaB, Kinaccuduxarms, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHue u XMMUYECKHE CBOMCTBA bu6muoreka [JOK
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiaccudukanms, but6mmoreka [IOK
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HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonydyenune u XuMHUYECKHUE CBOMCTBA KUCIIOT bubmorexa [IOK
i https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKJIATypa, CocoObl bubnmoreka [JOK
MOJTYy4YEHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
A7 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa HOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
43 I'eneTuyeckas cBsI3b MEXy KilaccaMu bubnmnoreka [HOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bubnuorexa [JOK
49 O0o01IeHNe U CHCTeMAaTU3alus 3HAHUN
m 1 https://m.edsoo.ru/00ad9cb2
Konrtponsnas pabora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorexa HOK
on p https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbie MOMBITKY KIACCH(PUKAITUU
51 XUMUYECKUX AneMeHTOB. [loHATHe 0 rpynnax bubmorexa HOK
' Pyl https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
Ilepuoauueckuii 3akoH u [leproanyeckas
52 CI/I(E[CMa XUMHAYECKUX BJIeMegTOB .1 brbmorexa [OK
T https://m.edsoo.ru/00ada52c
Menneneera
53 [lepuoipl, TpyMIIBI, TOATPYIIIBI brbmorexa [OK
PHOJBL, TPYHTIBL, HOATPY https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SITIEP. bubnuotexa [JOK
M3otonsl https://m.edsoo.ru/00ada342
55 CtpoeHue JIeKTPOHHBIX 00010YeK aTOMOB bubnmoreka [JOK

aneMeHToB Ilepuoauueckoit cucremst /1. U.

https://m.edsoo.ru/00ada6bc
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Meupeneena

XapaKTepI/ICTI/IKa XHMHUYCCKOI'0 5JICMCHTA I10

bu6nuoreka [IOK

56 e e I1e €CKOM eMe
TO TIOTOACHMIO B LICPHOAMHCCKOM CHETEM https://m.edsoo.ru/00ada824
J. . MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa st
57 pa3BuTUs Hayku U npaktuku. 1. U. bubmmoreka [IOK
MenpeneeB — y4€HbIH, MIEArOT U https://m.edsoo.ru/00ada96e
rpak iaHuH
53 DIEeKTPOOTPULIATETLHOCTH aTOMOB bubnmnoreka [HOK
XUMHYECKHUX 3JICMCHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 HMonna €CcKasl CBS3
HHQT XIMITICCRAT CBA3D https://m.edsoo.ru/00adac34
60 KoBaneHTHas monsapHas XUMHUYECKas CBSI3b Bubmaorexa ITOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTnas HemonapHas XUMHAYECKasI CBSI3b bubmorexa LOK
p https://m.edsoo.ru/00adaab9
bubmmoreka [IOK
62 CreneHb OKUCIIEHUS
https://m.edsoo.ru/00adae28
63 OKHUCINUTEFHO-BOCCTAHOBUTEIBHBIE PEAKIIUU bubmorexa LOK
pearh https://m.eds00.ru/00adb076
64 OKUCINUTENIN U BOCCTAHOBUTEIN Bubmorexa ITOK
https://m.edsoo.ru/00adb076
65 Hrorosas anMUHUCTpAaTUBHAs KOHTPOJIbHAS bubnmnorexka HOK
paboTa. https://m.edsoo.ru/00adb486
O0001eHne 1 cucTeMaTU3aINs 3HAHUI 110
66 TeMme "OCHOBHBIE KJIACCHI HEOPTaHNYECKUX bubmaorexa LIOK
" p https://m.edsoo.ru/00adb33c
BEILIECTB
67 O0001eHne 1 cucTeMaTU3aLus 3HAHUI 110 bu6mmoreka [IOK
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Teme "XuMHuuecKkre peakuun"

O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

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

68 TeMe "I'eHeTnuecKas CBI3b MEXIY KiIacCaMU 1 buGnnorexa LHOK
> MO https://m.edsoo.ru/ff0d61c6
HEOPTraHWYECKUX BEIIECTB
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4.5
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
uugposbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
[Iepnonnueckuit 3akoH. Ilepuonnueckas
bubnnoreka IIOK
1 cUcTeMa XMMHUYECKuX anemMeHToB [[. 1. 1
https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
" bubmuorexa [JOK
2 XMMHYECKHX AJIEMEHTOB MEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
MIEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa | bubnnoreka HOK
HEOPraHUYE€CKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buisl XumMHu4ueckoil CBSA3U M THIIBI | bubmmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpeHnue u yriay0neHue 3HaHU 1 1
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca
6 Knaccuukanus XuMH4ecKuxX peakiui mo | bubmmoreka [JOK
pa3nu4HBIM IpU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XMMUYECKOMN peaKIuu.
but6mmoreka [IOK
7 [ToHsITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX 1
https://m.edsoo.ru/00adbe9a
peakuusx
[TonsATHE O XUMHYECKOM PAaBHOBECHH.
8 DaKTOpBbI, BIUSIOIIAE HA CKOPOCTh | but6mmoreka [IOK

XUMHYECKOU pCaKkuu U MOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUA

https://m.edsoo.ru/00adc28c
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OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6nmoreka [IOK

9
peakunu https://m.edsoo.ru/00adcade

10 Teopus 31€KTPOIUTUYECKON JUCCOLMALINH. bubnmoreka [JOK
CuiibHBIE U CJTa0bIC SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HNoHnuble ypaBHEHUS peaKIInil bubmorexa LIOK

P peart https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT ¥ OCHOBAHUN
12 B CBETE IIPEICTABICHUN 00 bubmmorexa HOK
P ! https://m.edsoo.ru/00add5d8
AICKTPOJUTHYECKON JUCCOIHAITTT
XUMHYeCKHe CBOMCTBA COJIEH B CBETE
13 NpeACTaBIEHUI 00 DJIEKTPOIUTHYECKON bubmorexa [IOK
pest P https://m.edsoo.ru/00add8b2
JIHUCCOLAIIAN
14 ITonsaTHe 0 THAPOIN3E COJIEH bubmorexa HOK
P https://m.edsoo.ru/00add9d4
bubmmoreka [IOK
15 O00011IeHNE U CUCTEMATH3a 3HAHWH
HHICHIE H CHOTEMATHSAMI SHARHH https://m.edsoo.ru/00addd12

16 [IpakTnueckas padora Ne 1. «Pemenue bubmuoreka [JOK
DKCIEPUMEHTAIIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonTtponsHas pabora Ne2 o reme

17 «DIIEKTPOIUTHYECKAS JUCCOIIHALINS bubmorexa [TOK

p a HHATHA. https://m.edsoo.ru/00addecO
XHWMHMUYECKUE PEAKIIUU B PACTBOPAX»

13 OO1m1ast XxapaKTEepUCTHKA raJIOreHOB. bu6mmoreka [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XopoBoaopon. ConsiHasi KUCIIOTa,

19 XUMHYECKHE CBOMCTBA, IMMOYUCHHE bubmmorexa OK

’ ya ’ https://m.edsoo.ru/00ade 104
MIPUMEHEHHE
20 [IpakTuueckas padbora Ne 2 o Teme bubnmoreka [JOK

«[TonyueHnue COMAHOM KUCTOTHI, U3YYEHUE

https://m.edsoo.ru/00ade348
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€€ CBOICTB»

Breraucnenus 1o YpaBHCHUAM XUMHNYCCKUX

21 €aKI1il, eclIi OJUH U3 PEarcHTOB JaH B buGnnorexa LHOK
P ’ P https://m.edsoo.ru/00ade488
n30bITKE
” OO01mmas xapakTepucTuka 31eMeHTOB VIA- bubnnoreka HOK
TPYIIIBL https://m.edsoo.ru/00ade64a
AnnotponHsie MOAU(UKAIIUU CEPBI.
23 Haxoncp €HUe cepbl H(lzaé coe I/IHeII){I/H‘/’I B bubmmorexa [TOK
& p fl https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI
24 CepoBonopo, ctpoenue, pu3nueckue u bubmuotexa [HOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KMCIIOTA,
25 ¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA brbmmorexa LTOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
26 MIPOMBIIIIJIEHHOT'O CII0C00a MOIy4eHHUs bubmuoreka [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsI3HECHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COEUHEHUSIMU CEPbI
7 Brruncienne MaccoBoi 1071 BbIXO/a bubmorexa [JOK
IIPOAYKTa PEAKLIUNA https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa dJ1eMeHTOB VA-
)% rpynmnsl. A30T, pacipoCTpaHEHHE B bubmmoreka [JOK
npupoje, Gu3ndeckue 1 XUMUYECKHe https://m.edsoo.ru/00adeea6
CBOMCTBA
79 AMMHaK, ero Gpu3nYeckue 1 XUMHYECKUE bu6mmoreka [JOK
CBOMCTBA, NIOJIy4CHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 [IpakTuueckas pabora Ne 3 o Teme bubnmoreka [JOK

«[Tonyyenune aMMuaka, U3y4eHue ero

https://m.edsoo.ru/00adf180
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CBOICTBY»

A3oTHas KUCIOTa, e€ pusnueckue u

bu6nuoreka [IOK

31
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJIEH aMMOHUS
1 B KaUECTBE MUHEPATHHBIX YIOOPEHUH. bubnnoreka HOK
XHUMHYECKOE 3arpsA3HEHNE OKPYKAOLIEeH https://m.edsoo.ru/00adf518
Cpelibl COCIMHEHUSIMU a30Ta
dochop. Oxcun dpocdopa (V) u pochopras
33 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE bubmmorexa LOK
L https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYCHHUE
Hcnons3oBanue ¢pocdaToB B KauecTBe
. bubmuorexa [JOK
34 MUHEPAJIbHBIX yI0OpeHuil. 3arps3HeHne
. https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hochaTamu
Yruepoa, pacupocTpaHeHUe B IPUPOJIE, bubnmnorexka HOK
35 .
(bu3nuecKkrue U XUMHUYeCKIe CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaeposa, ux GU3nYecKue u
36 XHMHYECKHUE CBOMCTBA. DKOJIOTHICCKHE bubmmoreka [IOK
po0JIeMBbI, CBSI3aHHBIEC C OKCUJIOM YIJIepoaa https://m.edsoo.ru/00adfebe
Iv)
37 VYronpHas KUCIOTA U €€ CONu Bubmmorexa [IOK
https://m.edsoo.ru/00ae006c
[IpakTuueckas pabora Ne 4 o Teme
38 "[TonydeHne yriaekucioro rasza Bubmmorexa [IOK
v 4 ) y https://m.edsoo.ru/00ae027¢
KadectBennas peaxiys Ha kKapOOHAT-UOH
[TepBoHavanbHBIC TOHATHUS 00
39 OpraHMYeCKHUX BEIIECTBAX KaK O bubmorexa [TOK
P m https://m.edsoo.ru/00ae054¢e
COEIMHEHMSX yIiiepoJia
40 Kpemnuuii u ero coequnenust bubnmoreka [JOK
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https://m.edsoo.ru/00ae080a

[IpakTrueckas padota Ne 5. Permenue
AKCIEPUMEHTAIIbHBIX 3a]1a4 110 TEME

bu6nmoreka [IOK

41 .
«BaxaeuIe HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCJIMHEHMUS
KontponbHas padota Ne3 no teme
. bu6nmoreka [IOK
42 «BaxHeiinme HeMeTaJIbl U UX
https://m.edsoo.ru/00aec0e18
COCJIMHEHUS»
OO6m1ast XxapaKTepruCTHKa XUMHYECKHUX

43 3JIEMEHTOB — METAJUIOB. MeTajumyeckas bu6mmoreka [IOK
CBS3b U METAINYECKass KPUCTAIUTNIECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3ndYecKre CBOMCTBA METAJIIIOB
XHUMUYECKUE CBOMCTBA METAJLJIOB.

44 OIEKTPOXUMHUUECKUIN P HAIPSOKEHUH bubnmorera OK

P P p https://m.edsoo.ru/00ael156
METAJLJIOB
OO6mme crmocoOb! MOTYyYEHUsI METaJUIOB.

45 CrmuiaBbl. BerauciieHust o ypaBHEHUSIM bubmuorexa [JOK
XMMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ael156
pEareHTOoB CONEPKUT MPUMECHU

46 IlonsiTHe 0 KOPPO3UN METATIIIOB bubmorexa HOK

pp https://m.edsoo.ru/00ae1278
but6mmoreka [IOK

47 €JI0YHBIC METaJLIbI
i https://m.edsoo.ru/00ae14b2

48 OKCHUIBI M TUAPOKCHUIBI HATPUS U KaJIUsI brbmorexa [OK

P p https://m.edsoo.ru/00ae14b2

49 [IlerouHO3EMENBHBIE METAIIIIBI — KAJIBLIUNA U bu6mmoreka [JOK
MarHui https://m.edsoo.ru/00ael5e8

50 Baxuelinine coeJMHEHNS KA but6mmoreka [IOK
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https://m.edsoo.ru/00ael5e8

51 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
bu6nuoreka [IOK
52 JKécTkocTh BOMBI M CIOCOOBI €€ yCTpaHEeHUs
a yerp https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "YKECTKOCTL BOJBI 1 METOIEI €6 buGnnorexa LHOK
" https://m.edsoo.ru/00aelae8
YCTpaHEHUS
. bubnuoreka IHOK
54 AmroMuHuH &
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOICTBA OKCHIA U bubmuotexa [HOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bubnuoreka IIOK
56 Keneso &
https://m.edsoo.ru/00ae1d86
57 Oxcuapl, Tupokcu sl u conn xenesa (1) u bubmuoteka [JOK
xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CUCTEMATH3aIlUs 3HAHUH
ITpakTryeckas pabora Ne 7. Pemenue
59 SKCIIEPHUMEHTAIBHBIX 33724 II0 TEME bubnmorera OK
p . https://m.edsoo.ru/00ae3de8
«BaxkHelme MeTaIbl 1 UX COSTUHEHUS
Brruucnenust mo ypaBHEHUSIM XUMHYECKUX
€aKI[Wil, eCIN OIUH U3 PEarcHTOB JaH B
60 E36BITKC’I/IJII/I cone )KI/ITI:'I HIMECH bubmmorexa OK
p . p ' https://m.edsoo.ru/00ae1750
Brraucnenuss MaccoBOM JOJH BBIX0a
MPOAYKTa PEaKIU
61 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI
2 KonTtponsHas padora Ne4 o reme
«Baxuelinine MeTaIbl U UX COCIUHECHUSY
63 BeniecTsa u maTepuaisl B TOBCEIHEBHOM bubnmoreka [JOK
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JKHU3HHU 4YCJIOBCKa

https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arps3HEHUE OKPY>KaIOIIeH | bubnmoreka [JOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponp xumMuu B pelieHnN 9KOJIOTHYECKHUX | bubnmoreka [JOK
npobaem https://m.edsoo.ru/00ae4270
66 HrtoroBast anMuHUCTpaTUBHASI KOHTPOJIbHAS | bubmuorexa [JOK
paborta https://m.edsoo.ru/00ae0dOa
67 O00011IeHIE U CUCTEMATH3aIUs 3HAHUN 1 ng:jj;fg;gg}éoa db33c
68 O00011IeH1E U CUCTEMATHU3AaIUsl 3HAHUN 110 | bubnnoreka IIOK
TeMaM Kypca. MTOroBblil ypok. https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3natensctBO «IIpocBenienue»
» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00111eCTBO

«3narenbctBO «lIpocBenieHne»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. Taopuensun O. C., BockobOoitnukoa H. II., fAmykoBa A. B.
HacronbHast kuura yuwmrens. Xumud. 8 ki.. Meroauueckoe mocobue. - M.:
Hpoda, 2021.

2. I'apa H.H., T'abpyceBa H.W.- [dunaktuueckuii marepuan. 8-9

KJIACCHIL.
3. Pynsutuc I'.E., ®eapaman @.I'.- Pabouas Tetpanb. 8, 9 kiacchl.
4. Pynzutuc I'.E.- Dnexrponnoe nocobue «BuaeoaemoHcTpaumy». 9

kiacc.- [Tocobue aist yaurens

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HMHTEPHET

http://www.chemnet.ru I'azeta «Xumusi» u cailt nus yuurens «f uay Ha

YPOK XUMUW»

http://him.1september.ru  Enunas  xomnexkuus [[OP: IIpenmeTHas

KOJIJIEKIIUSA « XHUMHUSY

http://school-collection.edu.ru/collection/chemistry EcrecTBEHHO-

HAay4YHBbIC OKCIICPUMCHTBI: XUMMUSL. KOHHCKHI/I}I Poccuiickoro

0011e00pa30BaTeIbLHOrO MopTaja
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http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickas onuMnuaga MIKOJIBHUKOB TI0
XUMUHU

http://chem.rusolymp.ru Opranuueckas XUMUs: 3JICKTPOHHBIA y4eOHUK

JUISL CPETHEH IITKOJTBI

http://www.chemistry.ssu.samara.ru  OCHOBbl XUMHUH: 3JIEKTPOHHBIN

y4eOHUK
http://www hemi.nsu.ru OTKpBITBIA KOJIEIK: XUMUS

http://www.chemistry.ru  JIucTaHIMOHHAS OJMMIMAAQ IO XHUMHH:

TGJIGKOMMYHI/IKaIII/IOHHblﬁ O6p330BaTeHBHBIﬁ IIPOCKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry

JIMCTaHIIMOHHBIE IBPUCTUICCKUE OJUMITHA B 10 XUMUHU
http://www eidos.ru/olymp/chemistry 3anumMarenbpHass XuMus
http://home.uic.tula.ru/~zanchem W3 omnbiTa paboThl yYUTENS XUMHH:
cait H.IO. CpicMaHOBOI
http://sysmanova.narod.ru Kabunet xumuu: caiit JI.B. PaxmanoBoit
http://www 104.webstolica.ru Kitaccudukanusi XuMHU4eCKUX peakiuit
http://classchem.narod.ru  KonTpen — Xumus pans Bcex: ydeOHO-

MH(OPMAIIMOHHBINA CAUT
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