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COJAEPKAHUE OBYYEHUA

8 KUIACC

[lepBoHayaIbHBIE XUMUYECKHUE TOHSTUS

XuMus — BakHasi 00J1aCTh €CTECTBO3HAHUS U MIPAKTHUECKON JESATENIbHOCTH YenoBeka. llpeamer Xxummuu.
Posnp xumuu B Ku3HHM uenoBeka. KpaTkue cBepeHus 00 HCTOPUU BOSHUKHOBEHHS U PA3BUTHS XMMUU.
XuMmus B cucrteMe HayK. Tena nBeniectBa. @u3nyeckre U XUMUYECKUE CBOMCTBA BELIECTB. ArperaTHbIe
cocrosiHusiBemecTB. [loHATHE O  TEOpEeTMYECKMX M SMIMPUYECKUX  METOAax II03HAHUA B
€CTeCTBEHHbIX HayKax. [IpeicraBieHuss 0 HAYYHOM MMO3HAHUU HA SMIIMPUYECKOM YpOBHE: HaOII0/IeHNE,
U3MEpPEHHUE, SKCIIEPUMEHT, MOJAEIMPOBAaHUE, BbluucieHUE. IIpencraBieHuss 0 HayyHOM II03HAHUU Ha
TEOPETUUYECKOM YpOBHE: Hay4HbIe (paKThl, IpoOIeMa, FTUIoTe3a, TEOPUsl, 3aKOH.

A3b1k xuMud. VICTOYHUKY XUMAYECKOW WH(DOPMALIUH.

[TonsiTue o meromax pabOTHI ¢ XUMHUYECKMMH BemiecTBamMu. OOOpyAOBaHHE HIKOJBHOW XUMHUYECKON
naboparopuu. [IpaBua 6e30nmacHoro 0OpaiieHus ¢ BeecTBaMHUU J1ab0opaTOpHbIM 000pyI0OBaHHUEM.
Yuctele BemecTBa U cMecHu. [IpupoaHsie cMecu: BO3AyX, HNPUPOJHBINA ra3, HedTh, MPUPOAHBIC BOJIBI,
TOpHBIE TIOPOJIbl U MUHEpaJbl. [IOHATHE O TOMOTE€HHBIX U reTeporeHHbIX cmecsx. CrocoObl pa3aeneHus
cMmecell. O4uncTKa BEIECTB.

BemectBa u  xumuueckue peakuuud. ATOMBI M MOJEKyJbl. XHMHUYECKHE 3ieMEHTbl. CHMBOJIBI
XUMHYECKHX dSJeMeHTOB. lIpocTeie M cnokHble BemiecTBa. MeTalibl UM HeMeTauibl. BemlecTa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS.

Xumuyeckasi ¢opmyna. BajleHTHOCT, aTOMOB XHMHUYECKUX D3JEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BemiecTB. Omnpenenenne BaICHTHOCTH 3JIEMEHTOB M0 (popMysiaM OMHAPHBIX COCTMHEHUH U COCTaBICHHE
dbopmyn OWHApHBIX COEIMHEHUH MO BaJEHTHOCTH 5JeMeHTOB. OTHOCHUTENbHAas aTOMHAas Macca.
OtHocuTenbHAsE MOJEKYJIspHas Macca. MaccoBast J10JI1 XUMHYECKOIO 3JEMEHTa B COEIMHEHUHU.
Haxoxaenue npocreiimieil popmyssl BeiecTBa o MacCOBBIM JIOJISIM 3JIEMEHTOB.

Kommuectso BemectBa. Mons. Monsipaast Macca. B3auMOoCBsI3b KOJIMYECTBA, MACChIM YUCIIA CTPYKTYPHBIX
eauHUIl BemecTBa. PacueTsl no GopmynaM XUMUYECKUX COeTUHEHUI. MosipHas Macca CMeCH BEIECTB.
MoutbHast T0JII XUMHUYECKOTO JIEMEHTaB coequHeHnH. Haxoxknenue mpocteitmeil popmyssl BemecTna
10 MOJIBHBIM JIOJISIM 2JIEMEHTOB.

®u3nyeckue M XUMHUYECKHE SIBICHUSA. XUMHUYECKass peaklMs U ee NPHU3HAKU. YCIOBUS NPOTEKaHUs
XUMHUYECKHX PEaKIMH. 3aKOH COXPAaHEHUS MacChl BEIECTB. ATOMHO-MOJIEKYJsIpHas Teopus. Kus3Hp n
nesitenbHocTh M.B. JIoMoHOCOBa. XuMudeckue ypaBHEHUs. TUIBI XUMUYECKUX PEaKIHH (COeAMHEHHS,
passioKeHus, 3aMelIeHns, o0OMeHa). PacyeTsl o XMMUYECKUM YPaBHEHUSIM.

DKcnepumeHmanbHoe uzydenue 6euecms U A61eHUl.

3HaKOMCTBO C XMMHUYECKOH MOCYy/0H, C MpaBWiaMu pabOThl B JaOOpaTOPUM M IpUEeMaMu OOpaleHHs C
nabopaTopHbIM  obopynoBanueMm. M3yueHue wu  omnucaHue (PU3MYECKUX  CBOMCTB  0OpasIloB
HEOPraHMYECKUX BEIEeCTB — METAJIOB U HeMeTayuloB. Habmonenne ¢usndyeckux (MiaBieHUE BOCKa,
TasHUE JIbJla, pacTUpPaHUE caxapaB CTYNKE, KUIIEHHE U KOHACHCAIUs BO/bl) U XUMHUECKUX (TOpeHHE
CBEUH, MPOKAJIMBAHHWE MEAHON NPOBOJOKH, B3aUMOJECHCTBHE COJBbl WM MeJla C COJSIHOM KHCIIOTOI)
apieHnil. O3HaKOMJIEHHE C 0O0pa3laMu BeliecTB KoiudecTBoM | monb. HabGmronenwe u ommcanue
NPU3HAKOB MPOTEKAHUS XUMUYECKUX peaKkIuil (pa3okeHne caxapa, B3auMoJIeiiCTBHE CEPHOI KUCIIOTHI ¢
XJIOpUJIOM Oapusi, ojdydyeHue u pasznoxenue ruapokcuaa menu (1) mpm HarpeBaHuu, B3auMojelcTBHE
xkene3a ¢ pactBopoM conu mMeau (II). M3yuenue crmocoOoB paszieneHusi cMecei (¢ MOMOIIbI0 MarHuTa,
¢unbTpOoBaHME, BhITAPUBAHKE, TUCTHILISALMS, XpoMaTorpadus), MpoBeIeHUE OUYUCTKU TOBAPEHHOM COMH.
HabmioneHnen onucanne OnbITOB, WUTIOCTPUPYIOIIUX 3aKOH COXPAaHEHHS MacChl.

Baxwuelinme npeacTaBUTENN HEOPraHUYECKUX BEIIECTB

[IpencraBnenus o razax. Bozgyx — cmech razoB. CocraB Bozayxa. 3akoH ABoraapo. MomspHblii 00bEM
razoB. OTHocuTenbHas IUJIOTHOCTh Ta3oB. OnpeneneHre OTHOCUTEIbHOW MOJEKYNISIPHOW Macchl
ra3o00pa3HOro BEIIECTBA MO0 U3BECTHOW OTHOCUTENBHOM MIIOTHOCTH. OOBEMHBIE OTHOIIEHUS! T'a30B IPU
XUMHYECKHUX PEAKIHIX.

Kucnopon — snemeHT m mpocroe BemecTBo. HaxokaeHue kuciopoga B mHpupoze, (uzndeckue u
XUMHYECKHE CBOMCTBa (peakuuu ropeHuss u okucieHus). IIpomeccsl okuciaeHus: B KUBOW MPHUPOJIE.
Oxkcunpl. Ilpumenenune kucimopona. CrocoObl  TMOJIyueHUsT KHUCIOpoAa B JlabopaTopuu U
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npombinuieHHOCTH. [loHsTue o karanuzarope. Kpyrosopot kuciopoaa B npupozae. O30H — ajuioTpornHas
Monudukanus kuciaopoga. O30HOBBIA CJIOW, €r0 3HAYCHHWE MJIs JKUBBIX OpraHu3MoB. PaspymieHue
030HOBOTO CJIOA.

TernnoBoil 3hpeKT XUMHUYECKONW peakiuH, TEPMOXHUMUYECKHE YPaBHEHUS, 9K30- M DHIOTEPMUUYECKHE
peakuuu. TommuBo. Mcnons3oBaHWe YISl U METaHa B KAaueCTBE TOIUIMBA. 3arpsi3HEHHE BO3yXa.
[TonsiTie o mapHUKOBOM 3 dekTe.

Bomopon — osmemMeHT u mpocroe BemiecTBO. HaxoxkaeHue Bojxopoaa B mpupone, (GuzMuecKue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOObI monydeHHus. [loHATHE O KHCIOTax M COJISX.
Hcnonb3oBanue BOJOpOJa B Ka4ECTBE TOIUIMBA.

Boma. ®wusuueckue cBorcrtBa Boabl. Boma kak pactBoputenb. PactBopbhl.  Haceluennesle u
HEHACBIIIEHHbIE PacTBOpPbl. PacTBopuMOCTh BeliecTB B Boje. DakTopsbl, BIUSAIOIINE HA PACTBOPUMOCTh
TBEPABIX U ra3000pa3HbIx BemiecTB. CriocoObl BBIpaKEHUS KOHIEHTPAIMKA PAaCTBOPOB: MaccoBast IOJ
PacTBOPEHHOTO BEIIECTBA, MOJIIPHASAKOHIIEHTpaLUs. Posib pacCTBOPOB B IPUPOJIE U B KU3HU YEIOBEKA.
Xummnueckue cBoiictBa Boabl. [lonstue 06 ocHoBanusx. [lonstre 06 nnaukaropax. Kpyrosopor Bojs! B
pupoJe. 3arpsi3HeHNE NPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanus neopranmdeckux coenmHeHuid. Okcuapl. Kimaccudukanust OKCHIOB: cojeoOpasyromme
(OCHOBHBIE, KUCTIOTHBIE, aM(OTEpHBIE) U HecoaeoOpasyromye. MexxayHapoHas HOMEHKJIATypa OKCHJIOB.
TpuBuanbHple Ha3BaHHUA OKCHIOB. DU3NUECKME M XapaKTEPHbIE XUMHUYECKHE CBOWMCTBA OKCHUIOB
(B3auMOJIEHCTBHUE C BOJOM,C KUCIOTAaMHU U OCHOBAHUSMH, C IPYTrUMH okcujaamu). [lonyduenne okcuaos.
[TonsiTHE O rMAPOKCUAAX — OCHOBAHUSX M KHCIOpocoaepkamux kuciaorax. Kucnorsl. Knaccupukanus
KHCIIOT. MexIyHapoaHass HOMEHKJIaTypa M TpUBHAlbHbIE Ha3BaHUs KHUCIOT. Dusmyeckue u
XUMHYECKHE CBOICTBa KHUCJIOT (B3aUMOJEHCTBUEC METAJIIaMH, C OKCUJAMH METAJUIOB, OCHOBAHUSIMU U
comsimu). Psan aktuBHoctn MmertammoB H.H. bekeropa. Ilomydyenwe kucnor. Kucnorsl B mpupoje,
IPUMEHEHNE BaXHEUILINX KUCIIOT.

OcHoBanus. Knaccudukanusi OCHOBaHMIA: IIENIOYM M HEPACTBOPUMBIE OCHOBaHUA. MeXIyHapoaHas
HOMEHKJIaTypa OCHOBaHUW. TpuBHalbHblE Ha3BaHus ocHoBaHuil. Illenoun, wux cBolcCTBa
(B3aUMOJICHCTBUE C KHUCIOTHBIMH OKCHJIAaMH, KHUCJIOTAaMH M COJIIMH) M CIOCOOBI MOJNy4YeHHSI.
HepacTtBopumbie ocHOBaHUsI, UX CBONCTBA (B3aMMO/ICHCTBUE

C KHMCJIOTaMHM) M crocoObl moiydeHus. AMporepHocTb. [lonsaTne 00 amdoTepHBIX TMIpoKcHAax (Ha
npuMepe THMAPOKCHAOB IIMHKA U aJIOMUHUS): XMMHUYECKHE CBOWCTBA (B3aMMOJEHUCTBUE C KUCIOTaMH U
I1EeJI0YaMH) U TTOJIyYECHHUE.

Conu (cpenHue, Kuciable, OCHOBHBIE, JIBOMHBIE). MexayHapoaHas HOMEHKJIaTypa cojeil. TpuBnanbHble
Ha3BaHUs cosied. PU3NYECKHE M XapaKTEPHbIE XMMHUYECKHE CBOMCTBA HAa NMPUMEPE CPEIHUX COJIEH.
[Tonyuenue coien.

['eHeTnyeckas CBsI3b MEXy KJIaCCaMH HEOPraHUYECKUX COCTUHEHUM.

DKcnepumeHmanbHoe usydenue 6euecms U A6NeHu:

KonnyecTBeHHOE ompeseneHue coAepkaHUs Kuciopoga B Bosayxe. [lomyuenuwe, coOupanue,
pacro3HaBaHHe ¥ U3y4eHUE CBOMCTB Kuciaopoa. Habmoienue B3auMoeicTBYsI BEIIECTB C KUCIOPOAOM
U yCJIOBUHM BO3HUKHOBEHUS M MpeKpalieHus ropeHus. O3HakoMiIeHHe ¢ 00pa3lamMyu OKCUIO0B U ONHCaHUe
ux cBoiicTB. [lomydenne, cobupaHue, pacrno3HaBaHME€ W H3YyUYEHHE CBOMCTB BOJOpoJa (TrOpeHue).
Bzaumoneiicteue Bomopogaa c¢ okcumom Menu (I). HccnemoBanme 0coOeHHOCTEH pacTBOpEHUS
BEILIECTB C PA3JIMYHON PaCTBOPUMOCTHIO. [IpUroToBiieHNE PACTBOPOB C OMPEACICHHON MacCOBOM JTONEH
PacTBOPEHHOIO BewllecTBa. [IpUroToBiieHHE pacTBOPOB € ONPEACICHHOW MOJIIPHON KOHIIEHTpauuei
PacTBOPEHHOTO BEIIECTBA. B3aumopeiictBue BoAbl ¢ MeTalaMu (HaTpUEM M KaJbLUEM).
OmnpeneneHue pacTBOPOB KHUCIOT M WIENOYEH C MOMOIIBbIO MHAUMKATOpoB. MccienoBanue oOpasioB
HEOPraHUYECKUX BEIECTB Pa3IMYHbIX Ki1accoB. M3ydeHue B3anumoneiicteus okcuaa menu (1) ¢ pactBopom
CEpPHON KHCIIOTBI, KHCIOT C METalljlaMH, peakiuil HenTpanusauuu. [lomyuyeHue HepacTBOPUMBIX
OCHOBAaHMWH, BBITECHEHHME OJHOIO0 MeETajula APYTMM M3 pacTBOpa coyid. B3ammopelcTBue rujpoxcuaa
LIMHKA C pacTBOpaMHU KUCJIOT W Iuenoueil. Pemenne skcneprMeHTaNbHbIX 3a1ad 1o Teme «OCHOBHbIE
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuonnueckuii 3akoH u Ilepuommueckas cucrema xumuueckux dneMmeHToB .M. Menneneesa.
Ctpoenue aToMOB. Xumuueckas cBsi3b. OKUCIUTEIbHO- BOCCTAHOBUTENBHBIE pEAaKLIUU

[TepBble MONBITKY KJIACCU(UKALINN XUMHUECKHUX 3y1eMeHTOB. [loHsTHE 0 rpynmnax (ceMencTBax) CXOIHBIX
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3JIEMEHTOB: LIEJIOYHBIX M IIEJI0YHO3EMENbHBIX MeTaljlaX, rajloreHax, MHEPTHbHIX (OJIaropo/IHbIX) ra3ax.
DJeMeHTHI, KOTOpbIe 00pa3yIoT aM(pOTepHbIE OKCHIBI U THUIPOKCHUIBI.

[Tepuoanueckuii 3akoH. OtkpeiTue [lepumomuueckoro 3akonHa. [lepuoguueckas cucTeMa XUMHYECKHX
anementoB /.M. MengeneeBa. KoporkomepuonHas #  ATUHHONEPHOAHAS (POPMBI  TaOIUILBI
«Ilepuognyeckas cuctema xumuueckux 3aemMeHToB JI.M. MenneneeBa». Ilepuoast u rpynnsl (A- u b-
IPYIIIbI).

Crpoenue atomoB. CocTtaB aTOMHBIX sfep. M3ortombl. PagmoakTHBHOCTb. DIIEKTPOHBI. JJIEKTPOHHAS
opOuTanb. DHEpreTMuecKkHue ypOBHHM M TOJYpPOBHM aroma: S-, P-, O-opOutanmu. DIEKTPOHHBIC
KOHGUTYpalluu M 3IIEKTpOHHO-Tpaduueckre (opMyiibl aTOMOB. (DU3WYECKUN CMBICT MOPSIKOBOTO
HOMEpa, HoMepa Tepuoaa W Tpymibl dyeMeHTa. CTpoeHHe AIEKTPOHHBIX 000JI04eK aToMOB TiepBbix 20
xuMH4eckux snemMeHToB llepuoanueckoit cucremsl .M. MenaeneeBa: pacnpeneneHue 3JIKTPOHOB IO
HHEPreTUUECKUM YPOBHSM, IOLYPOBHAM U opOutaisam. ®usznueckuii cmplicalleproanueckoro 3akoHa.
3aKOHOMEPHOCTH HW3MEHEHUS paauyca aToMOB XUMHYECKHX DJJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO rIpynmnamM M nepuoaaM. M3MeHeHHe KUCIOTHO-OCHOBHBIX CBOMCTB
COCIMHEHUI XUMHUYECKHX DJIEMEHTOB B MEpHOJIaX U TpyIIax. XapakTepucTuka XUMHYECKOT0
NeMeHTa 1o  ero  mnoJoxeHuro B [lepuonnueckoit cucreme .M. Menaeneesa.

3uauenue llepuonnyeckoro 3akoHa u Ilepuonnyeckoil CHUCTEMBI XUMHUYECKHX JJIEMEHTOB IS
pa3Butusg Hayku u npaktukd. J[.MI. MengeneeB — ydeHBIIMM I'paKJaHUH.
DNEKTPOOTPULIATEILHOCTh XUMUYECKUX JJIEMEHTOB. XUMHUYEcKass CBSI3b. BUIbl XMMHUYECKOH CBSI3U:
KOBaJE€HTHAs IOJSpHAsl CBsA3b, KOBAJCHTHAs HEMOJSpHAas CBSA3b, WOHHAs CBA3b. MeXaHU3MBbI
o0pa3oBaHMsl KOBAJIEHTHOW M HOHHOW CBSI3U. OJEKTPOHHBIE M CTPYKTYpHbIE (DOPMYIJbI BEIIECTB.
KaTtnoHbl 1 aHHOHBI.

Kpucrannuueckue u amopdHble BemlecTBa. THIBI KPUCTAIMYECKHX PEHIETOK: HOHHAs, aTOMHas,
MOJIEKYJISIpHASl U UX XapaKTEPUCTUKH.

Crenenp oxucinenus. OrmpeneieHre CTENEHEH OKUCIEHUS aTOMOB B OWHApHBIX COETUHEHHSIX.
OKHCIUTENbHO-BOCCTAHOBUTENBHBIE peakiuu. [Ipoliecchl okuciieHus U BocCTaHOBIEHUs. OKUCIUTENN U
BoccTaHoBUTeNU. CocTaBieHHE ypaBHEHUH MPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN U
paccTaHoBKa B HUX KO3 PHUITMECHTOB METOJIOM JIEKTPOHHOTO OanaHca.

Oxcnepumenmanvroe uzyueHue eeujecms U sa61eHulL:

O3zHakoMieHHe € OOpa3llaMM METalNIOB M HEMeTayuloB. MojenupoBaHHe CTPOECHUS MOJEKYNl MHpu
HOMOIIIM PUCYHKOB, MOJEJEH, 3JIEKTPOHHBIX U CTPYKTYPHBIX (hopMyil.

[IpoBeneHue OMBITOB, WUIIOCTPUPYIOLIUX TMPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakLuit
(ropeHue, peakiuy pa3ioKeHus, COeIMHEHNS).

MexnpeaMeTHbIe CBA3U

Peanuzanus MexnpeaMeTHBIX CBsi3ed IMpH M3YyYeHMM XUMHM B 8 KJjlacce OCYIIECTBISETCS uepes
UCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAyUHbIX MOHATUMN, TaK U MOHATHUN, NPUHSATHIX B OTAEIbHBIX
€CTECTBEHHBIX HayKaXx.

OO01ire ecTeCTBEHHO-HAY4YHbIE MOHSTHS: sIBJI€HUE (Tpoliecc), HayyHbld (pakT, runoresa, Teopus, 3aKOH,
aHalu3, CHUHTE3, KiIacCUUKALMs, NEepUOJUYHOCTh, HAOIIOJCHHE, HKCIEPUMEHT, MOJIeIUPOBaHUE,
U3MEpEeHHEe, MOJEIb.

®dusmka: sBICHUS NMPHUPOJBI, (PU3NUYECKHE SIBICHUS, BEIIECTBO, TeNO, (PU3MUECKUE BEIWYMHBI, €JUHULIBI
u3MepeHus, 00bEM, Macca, arperaTHble COCTOSIHUE BEIECTBA, aTOM, 3JIEKTPOH, MPOTOH, HEHTPOH, HOH,
MOJIEKYJIa, CTPOEHHUE Tra30B, >KMIKOCTEH M TBEPAbIX (KPUCTAJUIMYECKMX) TEJ, AIEKTPUUYECKHM 3apsn,
KOJIMYECTBO TEIUIOTHI.

Buonorus: 6uocdepa, porocunTes, nporeccbl 0OMeHa BEIIECTB.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPaAIbl, TOPHbIE MOPOJIbI, MOJIE3HBIE HCKOMAeMble, TOILINBO,
BOJIHBIE PECYPCHI.

TexHonorus: TexHocdepa, MPOU3BOJICTBO, XMMHUYECKHE TEXHOJOTUH, ChIpbEe, KOHCTPYKIHMOHHbBIE
MaTepuabl.

9 KJIACC
BellleCTBO U XUMHYIECKasl peaKkuust
[ToBTOpeHME U yriTyOJieHWe 3HAaHWH OCHOBHBIX pa3jelioB kKypca 8 kiacca. CtpoeHue aromoB. CBolcTBa
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aTOMOB XHMMHUYECKHX OJJIEMEHTOB, MX KOJIMYECTBEHHbIE M KAaYECTBEHHBIE XapaKTEPUCTHKHU (paauyc,
AJIEKTPOOTPULIATEIBHOCTh, JHEPrusi HoHM3aluu). IlocmenoBareabHOCTh 3alOIHEHMS] 3JIEKTPOHHBIX
opOuTanell aroMOB MallbIX MepruoaoB. OCOOCHHOCTH 3alOJHEHHUs SJIEKTPOHHBIX OpOWTanel aToMOB
Oonpmmux nepuonoB. llepuonnueckas cucTeMa XUMUYECKHX 3JIEMEHTOB B CBETE€ IPEACTABICHUHA O
cTtpoeHnn aroma. CTerneHb OKHUCIEHUS W BaJIEHTHOCTh. [IpeacTraBieHne 0 nepuonyeckord 3aBUCUMOCTH
CBOMCTB XMMMUECKHUX JJIEMEHTOB (3JIEKTPOOTPULIATEIBHOCTh, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHbBIE
CBOICTBa, KUCIOTHO-OCHOBHBIE CBOMCTBA OKCUIOB U TMJIPOKCHJIOB) OT CTPOCHUS aTOMa.

Crpoenue BemiecTBa. BerecTBa B TBEpIOM, JKUIAKOM M Ta3000pa3HOM COCTOSIHMM. BUabI XUMUYECKOM
CBSI3HM: MOHHAs, KOBAJICHTHAs (HEMOJspHAs, MOJIIpHAasi); OOMEHHBIA U JOHOPHO-AKIIEITOPHBIN MEXaHU3M
00pa3zoBaHus KOBAJICHTHOM CBSI3H.

MexMoJIeKyIIpHbIE  B3aMMOJICHCTBHS  (BOJOpOIHAs CBS3b, CuUibl Ban-gep- Baanbca). Tumbl
KPUCTANTMYECKUX PELIETOK — aTOMHasl, MOHHAs, METAJUINYECKas, MOJEKYJIspHas — U 0COOEHHOCTH UX
CTpPOEHHUsI. 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIA KPUCTAUIMYECKON PEIIETKH U BUJA XUMHUYECKON
CBS3U.

OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKaHUs XUMUYeCKuX peakiuil. Kimaccuduxamms xumMudeckux peaxuui
[0 Pa3JIMYHBIM IpU3HAKaM ([0 YMCIYy U COCTaBY YYacTBYIOLIMX B PEAKIMM BELIECTB, MO TEIJIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTETeHEH OKHCICHUS XMMHUYECKUX SJIEMEHTOB, 0 OOPaTUMOCTH, MO YYaCTHIO
KaTaJau3aTopa, 110 arperaTHOMYCOCTOSIHUIO PEarupyroluX BEIIECTB).

DNeMEeHThl XMUMHYECKOH TEpPMOAMHAMUKH. ODHEpreTHKa XMMHYECKUX peakuuil. TernoBoill sddext
XUMHYECKON peaklMH. DK30- U 3HJIOTEPMUUYECKHE pEaKLUU, TEPMOXUMUYECKUE  ypaBHEHUS. 3aKOH
'ecca m ero cneacTBusa. BpluKMCIEHUANO TEPMOXUMHUUYECKUM YPABHEHUSIM.

[lonsiTHE O CKOpPOCTH XMMHUYECKOW peakUuu. 3aKOH JIEHUCTBYIOIIMX Macc. DakTopsl, BAUSAIOLIME  Ha
CKOPOCTb ~ XMMHUYECKOM  peakuuu. OHeprus  aktuBauuu. [lonarue o kartanuze. depMeHTHI.
HNHruéuropsl.

[TonsiTue 00 OOpaTUMBIX U HEOOPATUMBIX XUMHYECKMX peakiusax. [loHsATHE 0 XUMHUYECKOM
paBHoBecuu, npuHuun Jle I[llatense. YcioBUS CMELIEHHS XUMHYECKOro paBHOBecHs. Daktopsl,
BIMSIOIIME HAa COCTOSHME XUMHUYECKOro paBHOBecus. lIporHoszupoBaHue BO3MOXXHOCTH NPOTEKAHUS
XUMHUYECKHX TMPEBPALICHNI B Pa3IMYHBIXYCIOBUSAX HAa OCHOBE MPEJICTABICHUI 00 M3yYEHHBIX dJIEMEHTaX
XUMHUYECKON KNHETUKNN TEPMOANHAMUKH.

OKHCINUTENEHO-BOCCTAHOBUTENbHBIE peakiMyi. OKUCINTEIbHO-BOCCTAHOBUTENIBHbIE CBOMCTBA XUMHUUECKHUX
JJIEMEHTOB, 3aBUCHUMOCTb OT CTENEHH OKHUCIEHUS. BakHble OKHUCIMTENIM M BOCCTAHOBUTEIIH.
[lepmanranat kamus (xapakrtepuctuka). CocTaBlieHHE YpaBHEHHH OKHCIUTEIbHO-BOCCTAaHOBUTENIBHBIX
peakiuii ¢ UCIOIB30BaHUEM METO/1a HJIEKTPOHHOr 0 OaaHca.

DONEeKTpOoIUTHYECKas AUCcOolManusl. XUMHUUECKUE peaklMd B pacTBOpax. Teopus 3JIEKTPOJUTHYECKON
mucconanuu. PacTtBopeHne kak  pu3MKo-xuMuueckuid mpomecc. Ilomstme o ruapatax u
KpUCTAJJIOTHApaTax. OJIEKTPOJUTHl U HEINEKTposnThl. KaTHOHBI, aHMOHBI. MexaHu3M JuccoLuanun
BEIIECTB C pA3JIMYHBIM BHJIOM XHMMHUYECKOH cBs3u. CuibHble M cia0ble 31eKTpoiauThl. CTemneHb
JUCCOIMAlMKY, KOHCTaHTa Jucconuanuu. MoHHOe npowusBeneHue BoAbl. BOMOpPOIHBIN MOKa3aTens.
NuaukaTopel. DIEKTPOIUTHYECKAs JUCCOLUALUS KACIOT, OCHOBAaHUH U COJIEH.

Peakuuu noHHOro oOMeHa. Y cioBusl MPOTEKaHUs peakluii HOHHOro oOMeHa. MoneKysipHble, OJIHbIE U
COKpAIlICHHBbIE HWOHHBIE YypaBHEHHMs peakuuid. CBONCTBAa KHUCJIOT, OCHOBaHMMI M COJIEH B CBETE
IpEJICTaBICHUN 00 IEKTPONIUTUYECKON nucconnanuu. KauecTBeHHbIE peaKIMi Ha HOHBI.

I'mpponus coneil. MoHHbIE ypaBHEHMs TMApOIW3a CcoJeill. XapakTep CpeablB BOJHBIX PACTBOPAX
COJIEH.

Oxcnepumenmanvroe uzyueHue 8eujecms U A61eHulL:

O3HakOMJIEHHE C MOJEISAMHM KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB M
HeMmeTaioB (rpadura U ammasa), CIOKHBIX BEIIECTB (XJopuaa Hatpus). MccienoBaHue 3aBHCHMOCTH
CKOPOCTH XHUMHUYECKOW pPEaKIMH OT BO3JEUCTBUS pa3iMuHbIX (pakTopoB. OMBITHI, WILIOCTPUPYIOIIKE
00paTUMOCTh XUMHUECKUX peakiuil. VccrnempoBaHue »IIEKTPONPOBOJHOCTH pacTBOPOB, Ipolecca
JUCCOIMAlMM KHUCJIOT, mmenoder u cosied. [IpoBeneHue OMNBITOB, WIUIFOCTPUPYIOIINX HPU3HAKU
NPOTEKaHUs peakiii MOHHOTO oOMeHa (0Opa3oBaHHE OCa/Ka, BBIIEICHUE Ta3a, 00pa3oBaHHE BOJbI).
[IpumeHeHne  HMHIMKATOPOB  (JJakMyca, MeTWJIopaHka ©  (eHondTarenHa) Jisl onpeaeacHus
XapakTepa Cpelibl B pacTBOpaxX KHUCJIOT, OCHOBaHMI M cojei. [IpoBeaeHre onbITOB, MILTIOCTPUPYIOIIAX
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IPUMEpPbI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI (TOPEHUE, PEAKIIUU PA3JIOKEHHs], COCTUHEHNU).
PacriozHaBaHne HEOPraHMYECKUX BEILECTB C IOMOIIBI0 KAaYECTBEHHBIX peakUMi Ha HMOHBL. PemieHue
9KCHEPUMEHTAJIbHBIX 3a/1a4 110 TeMaM: «OKUCIINTEIbHO-BOCCTAHOBUTENbHbIE PEAKLIUNY,

«'maponus coneity, «NEKTPOIUTHIECKAS JUCCOLUALIUSY.

Hemeranisl 1 uX coeJMHEHUS

OO0mrast xapakTepucTuka HeMeTaioB. OCOOEHHOCTH CTPOSHUSI aTOMOB XMMHUYECKHX DJIEMEHTOB, MTPOCTHIX
BEIECTB, auioTponus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBa HeMeTauloB. CpaBHUTEIbHAs
XapaKTEepUCTHKA COEAMHEHUI HEMETAIIIOB.

OO0wast xapakTepucTuka raioreHoB. OcoO€HHOCTH CTPOEHUSI ATOMOB, XapAKTEPHbBIE CTETIEHU OKUCIICHHS.
Crpoenne u ¢pu3n4YEeCKUe CBOMCTBA MPOCTHIX BEIIECTB — I'aJOre€HOB. XMMHUYECKHE CBOICTBAa HA IpUMEpe
XJiopa (B3aMMOJICHICTBHE C METaulaMH, HEMeTalllaMH, BOJOM, miesodamu). Xioposogopoa. CoisHas
KHCJIOTa, XMMHUYECKHE CBOICTBa, IOJy4yeHHUE, NpUMEHEHHE. JleficTBuE XJIopa M XJIOPOBOAOPOAA Ha
OpraHu3M uejloBeka. Baxueilmime xjopuapl M MX  HaxoxiaeHue B npupope. Ilonsarueo
KHCJIOPOJICOIEPIKALIUX KUCIOTAX XJIOpa U UX COJISIX.

OOmas xapakTepUCTUKA XUMHUYECKUX 3JeMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHn okucieHns. CTpoeHne u PU3NIECKrue CBOWCTBATIPOCTHIX BEIIECTB — KUCIOPOJA U
cepbl. AJUIOTPOIHbIE MOAM(UKALIMN KHCIOPOJa U cepbl. XMMHUYECKUE CBOMCTBA cepbl (B3aUMOJIEHCTBHE
C HEMeTaJulaM{, MeTaJlJlaMH, KOHLIEHTPUPOBAaHHBIMU a30THOW M cepHoM kuciotamu). CepoBonopof,
CTpoeHue, GU3NUeCKue U XMMUYECKHE CBOICTBA (KUCIOTHBIE U BOCCTAHOBUTEbHBIE CBOMCTBA). OKCHIBI
Cepbl KakK MpEACTaBUTENU KHUCIOTHBIX OKcuaoB. CepHucras kuciaora u ee coiu. CepHas KHCIOTa,
¢du3nueckue U XMMHUYECKUE CBOMcTBa (00IIME KakK MPeICTaBUTENs KJlacca KUCIOT U CHeLU(pHUECKUe).
Comn cepHOM KHCIOTBL. XHMHUYECKHE pEaKIUH, JISKAIINe B OCHOBE IPOMBIIUIEHHOTO CIIOco0a
HOJy4YeHUs: cepHoM KucnoThbl. IlpeacraBieHus O XMMHUYECKOM IPOU3BOACTBE M CBSA3aHHBIX C HHUM
npodeccusix. [Ipumenenne cepHol KUCIOTHI U cynbdaroB. KadecTBeHHBIE peakiuu Ha Cyab(uT-,
cynbpun- u cynbdar-aHuoHsl. HaxokaeHue ceppl W €€ COEAMHEHUH B Hpupoae. XUMHUECKOe
3arpsi3HEHUE OKPY’KaIoLel cpeibl COSAMHEHMSIMH Cepbl (KHCIOTHBIE JI0XKIHM, 3arps3HEHHE BO3AyXa),
CHOCOOBI €ro MpeoTBPaILCHHS.

OO0mass xapakTepucTHKa XMMHUYECKUX 3jeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTpPOEHUS aTOMOB,
XapaKTepHBbIE CTETIEHU OKHCJICHUS. A3sor, pacrpocTpaHeHue B Ipupoje, (pU3ndecKue U
XUMHUYECKHE CBOICTBA (B3aMMOJEICTBHE ¢ METaJlJIaMH, BOAOPOJOM, Kuciaopoiom). KpyroBopor a3ora B
npupoje. AMMHAK, ero GU3N4YecKue 1 XUMHUYECKHE CBOMCTBA (OKUCIIEHUE, OCHOBHbIE CBOMCTBA BOJIHOTO
pacTBopa), IpUMEHEHHE U MOJydeHUE B J1a00paTOpuUu M MPOMBIIITIEHHOCTH. VIOoH aMMOHMSI, JOHOPHO-
aKUENTOPHbIM MexaHu3M ero obpazoBaHus. Coilu aMMOHUS, MX (HU3UUYECKUE U XMMUYECKHE CBOMCTBA
(paznmokeHue M B3aUMOJEHCTBUE €O IleJIo4YamH), IpuMeHeHue. KauecTBeHHas peakuus Ha HOHBI
ammonus. Okcunsl azora (I, II, HI, IV, V). Azotucras xucnorta. A30THas KHUCIOTa, €€ MOJYy4YEeHHE,
¢usnyeckre U XMMHUYECKHUE CBOMCTBA (00IME KaK NMpEeACTaBUTENS Kilacca KHUCIOT M CHelu(HuuecKue),
IPUMEHEHHE. XUMHYECKHE pEakLMH, JIeKAllMe B OCHOBE TIIOJYYEHUS a30THOW KHCIOTHI B
npoMbllieHHOCTH. Hutpatel u HuTputhl. KauecTBeHHblE peaklMM Ha HUTpPAT- U HUTPUT-aHUOHBI.
XUMHUECKOE 3arpsi3HEHNE OKPYKaIOLIeH cpe/ibl COeTMHEHUAMHU a30Ta (KUCIOTHBIE 0K/, 3arps3HEeHUe
BO3/yXa, IOYBBI U BOJIOEMOB).

®ocdop, amiorponHsle Moaudpukanun ¢ochopa (Oenblii U KpacHbll ocdop), Pusnueckue u
XUMHYECKHE  CBOMCTBAa  (B3aUMOJIEHCTBUE C  MeTaJulaMH, KHCIIOPOJIOM, rajjoreHamu,
KOHILIEHTPHPOBAHHBIMU a30THON U cepHOi kuciaoTamu). Oxcunsl pocdopa (I, V), bochopnas kucnora,
¢usznueckue M XUMHYECKHE CBOMcTBa, mnonyueHue. KauecTBeHHas peakuus Ha Qocdar-uOHBL.
[pencraBnenus o ranorenunax ¢docdopa(lll, V).

[TonsiTue 0 MUHEpPaAIBHBIX yH0OpeHusx. A30THbIE, pochopHbIe, KOMIUIEKCHBIE YA0OpeHHsS. XUMHUECKOe
3arps3HEHUE OKpYXKaroleil cpesibl COeqMHEHUIMH a30Ta U pocdopa.

OO6mass xapakTepucTuka xumuueckux di1eMeHTOB |VA-rpynmbl. OcOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUsS. YTIepoJ], aJuloTponHble Moaudukanuu (rpadur, anmas, dyiepeH,
rpadeH, HaHOTpYOKH), (U3NYECKHE U XHMMHUYECKHE CBOMCTBA IPOCTHIX BEUIECTB (B3aMMOJEHCTBHUE C
MeTaJllaMHM, HeMeTa/lllaMH, KOHIIEHTPUPOBAaHHBIMM a30THOM U cepHOil kucioramu). Ilonarue o006
ancop6muu. KpyroBopoT yriepoga B mpupoae. OKcuawl yriiepona, ux (U3HUECKHE W XUMHUYECKHE
CBOICTBa, JIEHCTBHE Ha KHUBBIE OPraHU3MBbI, MOJIYYEHHE M NpPHUMEHEHHE. DKOJIOIMYecKHe MpoOsieMbl
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atMocdepsl, cBs3aHHble ¢ okcuaoMm yriepoaa (IV). YrompHas kucioTa u ee coiid, X (U3UYECKUE U
XMMHUYECKHE CBOICTBa, mojydeHue W npumeHeHue. KapOoHartel, ruppokapOOHATHI, MX CBOWCTBA.
KauectBennast peakuuss Ha KapOoHar-umoHbl. Mcmonb3oBaHue KapOOHAaTOB B ObITY, MEAMIIMHE,
IPOMBIIIJIEHHOCTH U CEJIbCKOM XO03HCTBE.

[TepBoHavanbHbIe MOHATHS 00 OPraHUYECKHX BEUIECTBaX KaK O COCAMHEHMSX YIJIepoJia: yriieBOJOPOIbI
(MeraH, 3TaH, 3TWUJIEH, AlETWIEH), 3TaHOJI, IJIMIEPUH, YKCycHas KucioTa. [IpupoaHble HCTOUYHUKH
YTJI€BOJOPOAOB (yroyib, MPUPOJHBIN ra3, He(Th), MPOAYKTHI MX NEPEpabOTKH, HUX POJIb B OBITY M
NPOMBIIIICHHOCTH. [loHSATHE O OMOJOTMYECKM BaKHBIX OPraHMYECKHUX BEIIECTBAX — JKUPaAX, OCNKax,
YIJIEBOJAX — U UXPOJIM B )KU3HU YesloBeKa. EMMHCTBO OPraHMYeCKUX U HEOPraHUYECKUX COCIMHEHUM.
Kpemuuii, ero  ¢usuueckue ©  XUMHYECKHE  CBOICTBa (B3auMOJIeHCTBHE C METaJNIAMU,
KHUCJIOPOJIOM, YITIEPOAOM, TaJloreHaMHu ), MOJIy4eHHEe U TpUMeHeHune. PobKpeMHUsl B IPUPOJIE U TEXHUKE.
Oxcun xpemuusi (IV), KpemHHEBas KHUCIIOTa, CHJIMKATBHL: (pU3MyYecKMe W XHUMHYECKHE CBOWCTBA,
MOJlyYeHUE U NPHUMEHEHHE B OBITY M NPOMBIIUIEHHOCTH. BajkHeHIine CTpOUTENbHbIE MaTepHalIbl:
KepaMHuKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. [Ipobnembl 0Ge30MacHOr0  UCHOJIB30BAHUS
CTPOUTEIbHBIXMATEPUATIOB B TOBCEAHEBHOM KU3HH.

bop. Ocobennoctu ctpoenus atoma. OO1IMe npeacTaBieHus O PU3NUECKUX U XUMHUYECKUX CBOWCTBAX.
bopnas xkucnora.

DKcnepumeHmanbHoe uzyienue 8euecmes U A6JNeHUI:

O3znHakomMiieHHEe ¢ 00pa3aMu MPUPOTHBIX XJIOPUIOB (rasioreHu10B). [IpoBeieHne onbITOB, OTPAKAOIINX
¢usznyeckue M XHMMHUYECKUE CBOWCTBAa TaJIOTEHOB M MX coeluHeHuil. M3yueHue CBOWCTB COJIIHOMN
kucnoThl. [IpoBeeHne KayecTBEHHBIX PEakIUi Ha XJIOpHUI-, OPOMUA- U MOIUA-UOHBI, U HaONIIO/ICHUE
IPU3HAKOB UX IMpoTekaHus. O3HakomiieHHe ¢ o0pa3lamMu cepbl U €€ MPHUPOAHBIX COEAMHEHUH.
HabGmonenue mpouiecca oOyriauBaHusl caxapa MoJ JEHCTBHEM KOHIICHTPUPOBAHHOM CEpHOM KHCIOTHI.
N3yyenne XxuMn4yeckux CBOWCTB pa30aBieHHON cepHOM KUCIOThL.IIpoBeeHre KaueCTBEHHBIX peakuui
Ha cynshun-, CynbpuT- " cynab(haT-uOHbI, W HaONIOJICHWE NPHU3HAKOB HUX MPOTCKAHUS.
O3znakomiieHHE ¢ (PU3MUECKUME CBOMCTBaMM a30Ta, ¢pochopa M X COCAMHEHUH, 0Opa3amMu a30THBIX U
dochopubix ynoOpenwmii. Ilomyuenue, cobupanue, pacrio3HaBaHHWE U HM3y4EHHE CBOWMCTB aMMHaKa,
U3Yy4EHUE CBOMCTB coijiell amMMoHus. lIpoBeneHne KauyecTBEHHBIX peaklUuii Ha MOH aMMOHMS, HUTPUT-,
HUTpaT- U (QocdaT-uoHbl, U H3Y4YEHUE NPU3HAKOB HUX TNpoTekaHus. M3yueHuwe B3aumoneicTBus
KOHIICHTPUPOBAHHOM a30THOW KHCIIOTBI C MeEIbl0, CBOWCTB (ocOopHOIl KHUCIOTHI U €€ COoJjeil.
O3HakoMJIEHHE C MOJAEISIMM KPUCTAJUIMYECKUX PELIETOK anMasa, rpadura U QymiepeHa, ¢ MpoueccoM
a7copOLMK paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM npoTtuBorasza. [lonydenue,
coOMpaHue, pacro3HaBaHWE W M3Y4YEHUE CBOICTB yriekuciaoro rasa. I[IpoBeineHHe KaueCTBEHHBIX
peakuuii Ha kKapOOHAT- U CUJIMKAT-UOHBI, U M3YYEHHUE MPU3HAKOB MX MpoTeKaHus. 3yueHne B3auMHBIX
npeBpaleHnii KapOOHAaTOB U T'HJIpokapOoHaToB. (O3HaKOMIIEHHEC 00pa3llaMu MPUPOAHBIX KapOOHATOB
U CHJIMKATOB, C MPOAYKLUUEH CUIMKATHOW MPOMBIINUIEHHOCTU. Pelenne s3kcneprMeHTalbHbIX 3a7ad Mo
TeMe «BakHelMeHeMeTaulbl U UX COSIUHEHUSD.

MerTansl 1 UX COEAMHEHUS.

O6urme cBoiicTBa MetamioB. OOIIas XapaKTePUCTUKA XUMHUUECKUX JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnonoxkeHus B Ilepumogmueckoil cucreme xumuyeckux anemeHToB J[.M. MenaeneeBa u CcTpoeHUsS
atoMoB. Meramel A- u b-rpynn. CTpoeHne mpocThIX BEIIECTB — METAUIOB. Meraunyeckas CBs3b U
MeTaJlJIM4ecKasl KpHUCTaJuIMyecKash pemieTka (IpUMHUTHBHAs KyOudeckas, OOBbEMHO-IIEHTPUPOBAaHHAsS
KyOudeckas, TpaHEIlleHTpUPOBAHHAS KyOudeckas, TreKcaroHajgbHas IUIOTHOYIIAKOBaHHAas ).
3aBUCUMOCTh (PU3WYECKUX CBOMCTB METANIOB OT CTPOCHUS KPUCTAIIOB. DJIEKTPOXMMHUYECKUH Pl
HanpspkeHud MetayuioB. OOmpe XuMHuUeckue cBoicTBa MetauioB. OOmme crnocoObl MOTy4YeHHS
METAJIJIOB, METAJLTYyprusi. DJIEKTPOIU3PACIIaBOB U PACTBOPOB COJIEH KaK OJUH M3 CIOCOOOB MOJTyYEHUs
MmeTauioB. IloHATHE O KOPPO3WM METAJIJIOB, OCHOBHBIE CHOCOOBI 3alIMTHI UX OT KOppo3uu. CruiaBbl
(cTanb, YyryH, JOpaTIOMUHUNA, OpoH3a). [IpuMeHeHe MeTaIoB U CIIJIaBOB B OBITY U IPOMBIIIIIEHHOCTH.
Memannwr A-epynn

[llenounbie Metamnel: monoxkeHue B Ilepuognueckoil cucreme Xumuyeckux snemeHtoB .M.
MenieneeBa, CTpo€HHE UX aTOMOB, HaXOXJIeHHE B mpupojae. Pusznyeckre U XUMHUYECKUE CBOMCTBA (Ha
npuMepe HaTpus M Kaius), nonydeHue. OKCUAbl M THAPOKCHAbI HaTpus M Kanus. [IpumeneHue
HIEJIOYHBIX METAJIJIOB U UX COeAMHEHUN. bruonornueckas posib HATPUS U Kausl.



[[{eouHO3€eMENBbHBIE METAIIIIBI MATHUM M KaJIBLIMI: TToJIokeHue B [leproauyeckoil cucreMe XUMHUYECKUX
anementoB J[.M. MengeneeBa, CTpoeHHME HMX aTOMOB, HaxOxicHUEe B npupoac. Dusnueckue u
XUMHYECKHE CBOMCTBA MarHus U  Kanblusi. BaxkHeiline coeAMHEHMs Kalbldsg U MarHus (OKCHUZ,
THJIPOKCUI, COJIHM), CBOMCTBa, mpuMeHeHHe. JKEeCTKOCTb BOABI M CIOCOOBI €€  yCTpaHEHUs.
KpyroBopot kaibLUsB MPUPOE.

AmomuHuii: nonoxenue B Ilepuoguueckoil cucteme xumudeckux anemeHtoB .M. MeHnneneesa,
CTpOEHHE aToMma, HaxoxJaeHue B mpupoae. Dusnueckue U XUMHUYECKHE CBOWCTBAa aJIOMUHUS.
AmdoTepHbIe CBOICTBAa OKCHJIA M THAPOKCHIA ATIOMUHUSA. [[puMeHeHne amoMIUHNS U €T0 CIUIaBOB.
Memannwr b-epynn

OOmast xapakTepucTuka MeTauioB b-rpynn (moOo4HBIX HOArpymm): monoxenue B Ilepuomudeckoit
cucteme xumuueckux osyeMmeHtoB J[.M. MenneneeBa, 0OCOOCHHOCTH CTPOECHHUS AaTroMoB. SIBieHue
«IIpoBaJIa» JJIEKTPOHA Ha MPHUMEpPEe CTPOEHHUS aTOMOB XpoMa, MeIH, cepebpa. BaieHTHBIE cOCTOSHUS
aToMOB 0-3JIEMEHTOB, CTEIICHU OKHUCICHHS aTOMOB B COCJMHEHHSX. 3aBUCUMOCTh KHUCIOTHO-OCHOBHBIX
CBOMCTB OKCHJOB M THAPOKCHUIOB METAJNIOB OT 3HAYEHHUsS] CTENEHW OKUCIEHMSI DJEMEHTa B
COeMHEHUH (Ha mpuMepe coeAuHeHuil xpoma). I[lepBoHadanbHble MpEACTABICHUS O KOMIUIEKCHBIX
COEIUHEHUSX.

Menr u cepebpo: CTpoeHHE aTOMOB, cCTeneHu okucieHus. OOmme KpaTKue TMpPeACTaBICHUs O
¢u3nyecKuX M XHUMHUYECKUX CBOWCTBAX IIPOCTBIX BEIIECTB (B3aUMOJIEHCTBUE C KHUCIOTaMU-
OKHUCIIUTENISIMU), 00 UX OKCHJIaX, THAPOKCUAAX U COJSIX,MX MpuMeHeHuu. [IpeacraBnenus 06 aMMHauyHBIX
KOMILIeKcax cepedpa u Meau. KauecTBeHHbBIE peakiiuy Ha KaTHOHBI Meau (2+) u cepedpa.

[{uuk: cTpoeHHe aToma, CTENEHb OKHUCIEHHUS. XapaKTepuCTHKa (PU3UUECKHMX U XUMHUYECKUX CBOWCTB,
IpUMEHEHHE, aM(OTEepHbIE CBOMCTBA OKCHMJA M THApokcuaa. KadecTBeHHblE peaklUud Ha KAaTHOHBI
[UHKA.

XKeneszo: ctpoenue aroma, creneHu okucieHus. Haxoxnenue B npupoje. Puznyueckue U XMMHUYECKUE
CBOMCTBa eJie3a, MpuMeHeHue. bronornueckas posb sxene3a. OKCHIbl, THAPOKCH BT U conu sxene3a (1)
u xkenesa (l11), ux cocras, cBoiicTBa unonydenue. KauecTBeHHbIE peakliu Ha KaTHOHBI kene3a (2+) u
xene3a (3+). Uyryn u cranp — cmjaBbl jkene3a. [Ipow3BOACTBO 4YyryHa M CTalld. DKOJIOTUYECKUE
po0JieMbl, CBSA3aHHbIE C METAJUTYPTUYECKUMH POU3BOACTBAMHU.

Oxcnepumenmanvroe uzyueHue 8eujecms U a6i1eHulL:

O3zHakoMiieHHE ¢ O0pa3llaMM METAJIJIOB U CIUIaBOB, UX (PU3MYECKHMMH cBoHcTBaMU. MopenupoBaHue
METAIIIMYECKOM KPUCTAJUIMYECKON peleTKu. [3ydeHue B3aMMOAEHCTBHS METAJUIOB C BOAOH, C
pacTBOpaMH CoJiell U KUCIIOT, UCCIIE0BAaHHE MPOIECCOB ANIEKTPONn3a pacTBopoB xjopuaa meau (I1) u
MOJHU/1a KaJiisl, KOPpPO3UM MeTaioB. l3yueHne ocCOOCHHOCTEH B3aUMOAECWUCTBUS  OKCHJIOB KaJIbIIHS
W HaTpus C BOJOM, UX TUIPOKCUIOB — ¢ okcuaoM yriepona (IV) m xucnmoramu. M3ydeHue cBOWCTB
KapOOHATOB M THUIPOKApOOHATOB KaJbIMs, KECTKOM Boabl. M3ydeHue mpoueccoB NOIyUYEHHUS
THIPOKCUIOB Kelle3a, UX XUMHUYECKUX CBOMCTB. l3yueHue npu3HAKOB NPOTEKaHHUsS KaueCTBEHHBIX
peakiiuii Ha WOHBI (MarHus, KaJbIHs, aTOMHHUS, IMHKA, skene3a (2+) u kenesa (3+), memu (2+).
Habmonenne u onucaHue OKpalllMBaHUs IUIAMEHM MOHAMM HATpus, Kaiaus W Kainpuus. VccnepoBanue
aM(}OTEpHBIX CBOMCTB rHApOKcUaa anmoMubust, ruapokcuna xpoma (1) u rugpokcnaa nunka. Penienue
9KCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BaxxHeillne MeTaibl U UX COeTUHEHUS».

XuMus 1 OKpyXkarouias cpeaa

BemectBa u marepuanbsl B MOBCEAHEBHOW JKM3HM 4Ye€JIOBEKa. BakHeillme BelecTBa U MaTepHalbl,
o0acTH WX MpUMeHeHHs. be3onacHoe MCIOIb30BaHUE BEUIECTB U XUMHUUECKUX peakuuid B OBITY.
[lepBasi moOMOIIb MNpPU XUMHYECKHX OXOTraX U OTPaBJICHUSX.

Hogele maTepuans! 1 TeXHOJIOTUH. [IpUHIMIBI «3€T€HON XUMHUW.

XvUMHS W 370pOBbE. 3HAUEHHWE U3YYaeMbIX XHUMHUYECKUX ODJIEMEHTOB U UX COCAMHEHUH s
(GyHKIMOHUPOBAHUS OpraHu3ma yenoseka. [Tonarue o 310poBoM 00pase KU3HU.

XUMHYECKOE 3arpsA3HEHHE OKpYKaloIled cpedbl. DKOJOTWYECKHue MpoOieMbl, CBA3aHHBIE C
COCIMHEHUSMHU YIIepoJa, a3oTa, cepbl, Tsokenblx MetamioB. Ilonsarue o IIJIK. Ponp xumuum B
pELIeHNUH SKOJIOTHYECKUX MPOOIeM.

Oxcnepumenmanvroe uzyueHue 8eujecms U a61eHulL:

O3HakoMileHHE C oO0pa3llaMd MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, IOJUMEpPHBIE MaTepHallbl).
Omnpenenenne KUCIOTHOCTH MPUPOIHBIX BOJ. MojenupoBaHue Ipolecca 00pa30BaHMsI KHCIOTHOTO
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JOXK/1s, U3yYEHHE €ro BO3JCHCTBUS HAa MaTEpUAIIbI.

[ToBTOpeHUe 1 0000IIEHIE 3HAHNN OCHOBHBIX pa3/ieloB KypcoB 8—9 kimaccoB

[Tepunoanueckuii 3akoH u Ilepuoanueckas cucTeMa XMUMHUYECKUX JIEMEHTOB B CBETE IPEACTaBIECHUH O
CTPOEHMSI aToMa. 3aKOHOMEPHOCTH B U3MEHEHUM CBOWCTB XMMHYECKHX JIEMEHTOB U UX COECIMHEHUH B
Hepuojax v rpymmax.

Crpoenne BemecTBa B TBEPIOM, JKHUAKOM M Ta3000pa3HOM COCTOSHUU. BUABI XMMHYECKOW CBS3H.
3aBUCUMOCTb CBOMCTB BEILLECTBA OT TUIA KPUCTAIUINYECKOHN PEIIETKU U BUJIa XUMHUYECKOH CBA3H.
Knaccudukanus XUMHUYECKHX peakiUil MO pa3iuyHbIM IMpH3HaKaMm. [IporHo3upoBaHUE BO3MOXKHOCTH
NPOTEKAHUS XUMHUYECKUX MPEBPAILEHUI B pa3IMYHbIX yCIOBUAX HA OCHOBE MPEICTABICHUNA XUMHUECKON
KUHETUKU U TEPMOJIMHAMUKH.

XuMHUeCKHue peakuuu B pacTBopax. [wuuapomus conell. Peaknuu OKHCIEHUS- BOCCTAaHOBIIECHUS.
DIEKTPOIIH3.

CBoiicTBA  KHCJIOT, OCHOBAaHMH M COJIGW B CBETE€ MPEIACTaBICHUN 00 AIEKTPOTUTHUCCKOM
JMCCOLMAIIMU U OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMSIX.

MexnpeameTHble CBSI3U

Peanuzanus MexXnpeaMeTHBIX CBSI3eH IMpH M3YyYCHHH XUMHH B 9 Kilacce OCYHIECTBISIETCS uepes
UCIIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHbIX MOHATUH, TaK U HMOHATHH, MPUHATHIX B OTAEIbHBIX
€CTECTBEHHbIX HayKaX.

OO011e ecTeCTBEHHO-HAY4HbIE MOHATHS: ABJICHHUE (TPOLIECC), HAYYHbIM (aKT, rUroTe3a, TEOpHs, 3aKOH,
aHau3, CHUHTE3, KiIacCU(UKAIMs, TEPUOJUIHOCTh, HAOIMIOACHNUE, HKCIEPUMEHT, MOJICIUPOBAaHUE,
U3MEpEHUEe, MOJIeNb, TEXHOJIOTHsI, MaTepHAIbI.

@dwusmKa: BEIIECTBO, TEJNO, (PU3UUYECKUE BEIMYMHBI, CIUHUIBI U3MEPEHUs, Macca, 00BEM, KOJIHMYECTBO
TEIUIOTHI, ATOMbl W MOJIEKYJbl, arperaTHbleé COCTOSHHE BEILECTBAa, CTPOEHHE TIa30B, XHUJIKOCTEH U
TBEPAbIX (KPUCTAJUIMUECKUX) TeJI, KPUCTAUINYECKAs PELIETKA, AIEKTPOH, PO aToma, IPOTOH, HEUTPOH,
WOH, HYKJIUJ, U30TOIBl, KBAaHTbI, PaJIMOAKTUBHOCTb, alib(ha-, 6eTa- U raMMa-u3jlyuyeHue, 3IeKTPUUECKHM
3apsiji, MPOBOJAHUKH, TIOTYIPOBOTHUKH, TUAICKTPUKH, COTHEUHBIA CIEKTpP, pa3jokKeHHue Oeoro cBera B
CIIEKTP.

Buonorusi:  skocucrema, Oumocdepa, ¢oTocHHTE3, TMpOIEcChl OOMEHa BEUIeCTB, MUHEPAJIbHBIE
y100peHus, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

l'eorpadus: armocdepa, ruapochepa, MUHEpabl, TOPHbIE MOPOJIbI, MMOJIE3HbIE UCKOMAEMbI€, TOIUIMBO,
BOJIHBIE PECYPCHI, IJIaHETa 3EMJIS.

TexHonorus:  CTPOUTENbHBIE TEXHOJOTUH, CEJIbCKOXO3SHUCTBEHHbIE  TEXHOJOIMH, TEXHOJOTUHU
JJIEKTPOHHOW MTPOMBIIIJIEHHOCTH, HAHOTEXHOJIOTHH.



INTIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS MTPOrPaMMbl OCHOBHOI'O OOIIEro 0Opa3oBaHusl JOCTUTAIOTCS B XOJIE
o0y4yeHHss XHMMUU B €IWHCTBE Yy4YeOHOM ¥ BOCIMTATENBHOW JEATENLHOCTH 00pa30BaTEIbHOM
OpraHu3alyd B COOTBETCTBUU C TPAAUIMOHHBIMU POCCUWCKUMHU COLHUOKYJIBTYPHBIMH M JyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, MPUHATHIMH B OOINECTBE MpaBUJIaMH W HOPMAaMU TMOBEICHUSA H
CIOCOOCTBYIOT ITPOIIECCAMCAMOIIO3HAHMSI, CAMOPA3BUTHSI U COIIMAIM3AlUN 00YyJarOIIUXCsl.

JIMYHOCTHBIE PE3YNbTaThl OTPAKAIOT TOTOBHOCTH OOYYaIOMIMXCS PYKOBOJACTBOBATHCS CHUCTEMOM
MO3UTHBHBIX LIEHHOCTHBIX OPUEHTALMA U PACHIMPEHHUE OIbITA JEATEIbHOCTH HAa €€ OCHOBE, B TOM YHUCJE
B 4aCTH:

NaTPUOTUYECKOTO BOCIIUTAHUSA:

IIPOSIBJIEHUE LIEHHOCTHOIO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HAyYHOMY U HUCTOPHUYECKOMY
HACJIEJIUIO, TOHUMaHNe 3HAaYeHHs] XUMHUECKON HAayKH U TEXHOJIOTUU B KU3HU COBPEMEHHOI'O OOILECTBa,
B pa3BUTHM SKOHOMMKHU Poccuu 1 cBOero peruoxa;

rPaKJAHCKOIO BOCIIUTAHMUSL:

IPEJCTaBICHUE O COLMAIBHBIX HOpMax M MpaBUaX MEXJINYHOCTHBIX OTHOILIEHUH B KOJUIEKTHBE,
MPOSIBJICHHE KOMMYHHUKATUBHON KYJIbTYPBI B Pa3HOOOPA3HON COBMECTHONCATEILHOCTH;

CTpEMJIEHHE K B3aMMOIIOHMMAaHUIO U B3aMMOIIOMOIIH B IIpoliecce yueOHON U BHEYUEOHOU JESITEIbHOCTH;
FOTOBHOCTh OLICHMBATh CBOE€ MOBEICHHE U MOCTYNKHA CBOMX TOBAapHUILEH C MO3ULMU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUI TOCTYIIKOB;

dbopMupOBaHUS IEHHOCTU HAYYHOTO MMO3HAHUS:

MHUPOBO33PEHUYECKUE IMIPEJCTaBICHUS] O BEIIECTBE M XHMHUYECKOM peaKlHMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Da3BUTUS HAayKd M HEOOXOAMMBIE AJi1 MOHHUMAHUS CYIIHOCTH HAY4YHON
KapTUHBI MUPA;

OCO3HAaHUE LIEHHOCTUM HAy4YHOrO0 TMO3HAaHUA i1 PA3BUTHUS KaXKJIOTO YEJIOBEKau MPOU3BOAUTEIIbHBIX
cuil oOliecTBa B II€JIOM, pOJIM U MECTa HayKu «XHUMHS» B CHCTEME HAYYHBIX IPEJCTABICHUH O
3aKOHOMEPHOCTSX Pa3BUTHs IPHUPOABI, B3aUMOCBS3AX YEJIOBEKa C MPUPOAHONM M TEXHOJIOTMYECKOU
cpenoit;

MIO3HABAaTENIbHAs MOTUBALMS U UHTEpeC K 00Y4YEeHHIO, TOTOBHOCTh U CHOCOOHOCTBK CaMOPa3BUTHIO H
caMo00pa3oBaHUIO, K MCCIEAO0BAaTEIbCKOM  JEeSTeIbHOCTH, K OCOZHAHHOMY BBIOOPY HAaIlpaBJICHUS U
YPOBHSI JaJIbHEHIIEro 00y4eHus;

BOCIIMTAHUS KYJIbTYPbI 310pPOBbS:

OCO3HAaHHE LIEHHOCTHU U3HHU, OTBETCTBEHHOI'0 OTHOILIEHUS K CBOEMY 370POBbI0, YCTAHOBKA HA 370POBBII
o0pa3 JKHW3HM, OCO3HAHUE MOCIEACTBUN M HENpPUATHE BPEIHBIX MPHUBBIYEK (YIOTPEOIEHMS aJKOTroJs,
HapKOTHKOB, KypEeHHs), HEOOXOAMMOCTH COONIOACHUS TNpaBuil OE30MaCHOCTH MpU OOpalleHuu ¢
XUMHYECKMMH BEIeCTBaMU B YU€OHBIX U KU3HEHHBIX CUTYaIUsX;

TPYZAOBOI'O BOCIIUTaHMUS:

(¢opMupOBaHHE  I1IEHHOCTHOI'O  OTHOILEHUS K TPYAOBOI NeSITEIbHOCTH KaK €CTECTBEHHOU
NOTpeOHOCTH 4YeJoBeKa M K HCCIeOBATENbCKON JIeATENbHOCTH KaK BBICOKO BOCTPEOOBaHHOH B
COBPEMEHHOM OOIIIECTBE;

pa3sBUTHE UHTEepeca K THpodeccusM, CBSI3aHHBIM C XUMHEH, B TOM Yucle K Ipodeccusim
Hay4yHOU cephl, 0CO3HaHNE BO3ZMOKHOCTH CaMOpeau3aluu B 3To cdepe;

9KOJIOTUYECKOTO BOCIIUTAHUS:

OCO3HAaHHE HEOOXOIMMOCTH OTHOLIEHHS K MPHUPOAE KaK HCTOYHUKY >KU3HHHA 3eMiie, OCHOBE €€
CYILLIECTBOBaHMS;

MOBBILICHHE YPOBHS 3KOJOTMYECKOW KYJIbTYpbl: MPUOOpPETEHHE OIbITa INIAHUPOBAHUS IMOCTYNKOB U
OLIEHKHM HX BO3MOXHBIX IOCIIEACTBUHN Ui OKPY)KAIOLIEH Cpelbl; OCO3HAHUE TNI00AIBHOIO Xapakrepa
9KOJIOTHYECKUX MPOOJIeM U MyTeH UX PEIIeHUs; CIOCOOHOCTh MPHUMEHSATHh 3HAHMS, IOJIydaeMble Mpu
W3YYEHUH XUMHH, A PELICHUs 3aJad, CBSI3aHHBIX C OKDPY)KAIOIIEH CpENoH; aKTUBHOE HENPUATHE
JNEUCTBUN, TMPUHOCIUIMX BPEH OKPYKAIOIIeW CpeAe; OCO3HAHME CBOEW pOJM Kak TIpakJaHWHA |
NOTPEOUTENS B YCIOBUIX B3aUMOCBSI3U IPUPOTHON, TEXHOJIOTMUECKON MCOLMAIbHOM Cpesl; TOTOBHOCTD K
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Y4aCTHIo B HpaKTH‘IeCKOﬁ JACATCIIBHOCTH JKOJIOTHYECKOH HaIpaBJICHHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertarnpenMeTHble pe3yiabTaThl 00yYarOIUXCs, OCBOMBIIUX IPOTPaMMy MO XMMHUU OCHOBHOT'O OOIIETO
00pa30BaHus, BKIIOYAIOT: YCBOCHUE MEXIUCLUIUIMHAPHBIX (MEXIIPEIMETHBIX) MOHATUH, OTpaXKarolux
MaTepuaibHOE €IMHCTBO MUpa U MPOLECC MO3HaHUs (BEIIECTBO, CBOMCTBO, 3HEPTHUs, SIBJICHUE, HAYUYHBII
(dakT, 3aKOHOMEpPHOCTb, THUIIOTE3a, 3aKOH, Teopus, HaONIOJEeHUe, W3MEpPEeHHe, HCCIEeI0BaHue,
OKCIEPUMEHT H JPYTHE); OBJAJCHHE YHUBEPCATbHBIMH YYEOHBIMHU JACHCTBHAMH (I103HABATEIHHBIMHU,
KOMMYHHKaTUBHBIMM, PETYJISTHUBHBIMM), BaXKHBIMH JUISI TOBBIIEHUA 3(P(HEKTUBHOCTH OCBOCHMS
coJiepKaHusl yueOHOro nmpeamera, pOPMHUPOBAHUS KOMIIETECHIINM, a TAKXKe MPOEKTHO-UCCIIEA0BATELCKOM
NESITeIbHOCTH OOy4aroIUXCsi B Kypce XHMMHHU; CIIOCOOHOCTb MX HCIOJb30BaThb B yueOHOM,
IIO3HABATEJILHON U COLIMAIIBHON IIPAKTHUKE.

[lo3HaBarenbHbIE YHUBEpPCAIbHBIE yueOHBIE JNEHCTBUS

ba3oBeie noruyeckue AeCTBUSA:

YMEHHMSI MCIOJIb30BaTh IMPUEMbI JIOTMUECKOIO MBIIIJIEHUS] IPU OCBOCHMM 3HAHWI: PacKpbIBaTh CMBICI
XUMHUYECKUX MOHATUH (BBLAEATHh UX CYLIECTBEHHbIC IPU3HAKH, YCTAHABINBATh B3aUMOCBS3b C APYTUMHU
NOHATHUSIMH); aHAIM3UPOBATh, CPAaBHUBATh, 0000IIAaTh, BHIOMpPATh OCHOBAHHS Ui KiIacCU(DUKAIUU U
cUCTeMaTH3allud XHMHYECKHX BEIIECTB U XMMHUYECKMX peakLuil; YCTaHaBIMBATh HPUYMHHO-
CJIEICTBEHHBIE CBSA3U MEXJYy OOBEKTAaMH H3YyUEHUS; CTPOUTH JOIMUECKUE PacCykaAeHUs (MHIYKTUBHBIE,
JelyKTUBHbIC, II0 AaHAJOIMM); IpeajaraTb KpPUTEPUM U BBIABIATH OOIIME 3aKOHOMEPHOCTH U
IPOTUBOpPEUHsS B HU3YyYaeMBIX IpolleccaX M SIBICHHUAX; J€JaTb BBIBOABI U  3aKJIIOUEHUS; YMEHUS
OPUMEHATh B TMpOLECCe IMO3HAaHUS  IMOHATUA (IIPEeIMETHblE U METalpeAMETHbIE), CUMBOJIMYECKHE
(3HaKOBBIE) MOJENHU, MHCIOJNb3yeMble B XHMMMH, IIPEOOpa3OBbIBATh MOJEIbHBIE IPEICTaBICHUS —
XMMHUYECKHH 3HaK (CUMBOJ 3JIEMEHTA), XUMHUecKas (hopMyJia U ypaBHEHHE XUMUYECKOH peakuuu — Npu
pelieHny y4eOHBbIX 3a7ay; C Y4e€TOM AITHX MOJEJIbHBIX MPEJCTABICHUN XapaKTepU30BaTh H3ydaeMble
XMMHUYECKHE BEIIECTBA U XMMUYECKHE PEAKLIUU.

basoBble uccnenoBarenbckue JeHCTBUS:

YMEHMSI TPUMEHATH METOABl HAy4yHOIO IIO3HAHUS BELIECTB W  SBJICHUN HA SMIMPUYECKOM U
TEOPETUYECKOM YPOBHSX B yUeOHOM 1M03HABAaTENbHON U MPOEKTHO-UCCIIEI0BATENLCKON AESITEbHOCTH;
YMEHHMSI UCIOJIb30BaTh MOCTABJIEHHBIE BOIIPOCHI B KaY€CTBE MHCTPYMEHTA MO3HAHMSI M CAMOCTOSATEIBHO
CTaBUTh BOIIPOCHI; aHAJIM3UPOBATh (PAKThl, BBISBISATh U (POPMYIHPOBATh NMPOOJIEMY, ONPENEIATh LETb 1
3aJa4i, COOTBETCTBYIOIIME DPELICHUIO MPOOJEeMBbl; NpeaiaraTh OMUCATEIbHYI0 HIHM OOBSICHUTEIBHYIO
TUIOTE3Y M OCYHIECTBIISAITH €€ MPOBEPKY; YMEHHS NMPOBOAUTH M3MEPEHUS HEOOXOIUMBIX MapaMeTpoB,
BBIUUCIICHUS, MOJEIUPOBaHUE, HAOMIONEHUsI W  OSKCIEPUMEHThl (peajbHble U  MBICIECHHBIE),
CaMOCTOSITENIbHO MTPOTrHO3UPOBATh PE3YJbTAThl, (OPMYIUPOBATH 0OOOIIEHHS U BBIBOJBI 110 PE3yJbTaTaM
IPOBEIEHHOIO OTBITA, HCCIEIOBAHMUS, COCTABIATH OTYET O MPOJIEIaHHON paboTe;

Pabota ¢ undopmarueii:

YMEHUSI OPUEHTHPOBATbCA B Pa3IMYHBIX MCTOYHHMKAX HMH(OpMaIMM (HAy4YHO-TIOMYJIpHAs JIUTEpaTypa
XUMHYECKOTO COJIEp’KaHUs, CIpPaBOYHBIE IIOCOOUS, pECypChl Wurepuera); aHAJIM3HPOBATh
UHPOPMALIMI0O U  KPUTUYECKH OLEHMBATh €€ JIOCTOBEPHOCTh M HENPOTHBOPEUYHMBOCTb, OTOUPATH U
MHTEPIPETUPOBATh MHPOPMAIMIO, 3HAYUMYIO JJIs pelleHus ydyeOHOM 3adauu; yYMEHHs NpPHUMEHSTh
pas3InYHbIe METO/bI U (POPMYITMPOBATH 3aMPOCHI MPU MOUCKE U 0TOOpE HH(pOPMAIMH, HEOOXOAUMOM s
BBIMOJTHEHHs] y4eOHBIX 3a/ay; HCIOJb30BaTh HH(OPMAIIMOHHO KOMMYHHKAaTHUBHbBIE TEXHOJOTUU U
pa3JInYHbIE TOMCKOBBIE CHUCTEMBI, CaMOCTOSTENIbHO BBIOMPATh ONTHUMAJIBHYIO (hOpMY IpeCTaBICHUS
uHpopManuu (cxeMmbl, rpapuky, AuUarpamMmbl, TaOMUIBl, PUCYHKH U Jpyrue ¢GOpMbl); YMEHUs
UCIIOJIb30BaTh HAy4YHBIM S3bIK B KadecTBE CpeAcTBa pabOThl €  XMMHYECKoil  uH(opmaiueii;
OPUMEHSTh MEXIPEIMETHbIE 3HaKW M CHMBOJbBI, (opmysbl, aOOpeBHATypbl, HOMEHKIATYpY,
UCIIOJIb30BaTh M MPeoOpa3oBhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KomMmyHUKaTHBHBIE YHUBEpCAJbHbIE y4eOHbIE IEHCTBUS:

yMeHusi oOueHus (MMCbMEHHOM M YCTHOM KOMMYHUKAIIMH): TPEACTaBIATH MOJYyYE€HHBIE PE3yJIbTaThl
MO3HABATEJIbHOM JIESATEIbHOCTH B YCTHBIX M MMCbMEHHBIXTEKCTAX; MyOJIMYHO BBICTYIATh C Mpe3eHTaluen
pe3yJbTaTOB BBIMOJIHEHUS XWMHUYECKOTO SKCIEpUMEHTa (UCCIIeOBATEeNbCKON J1abopaTOPHOW WM
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MPaKTUYECKOW paboOThI, yueOHOTO TMpOEKTa); B XojA€ Jauajgora W (WIM) JHUCKYCCHHM 3ajaBaTh
BONIPOCHI MO OOCYXJaeMOW TeMe H BBICKa3bIBaTh WJEH, (HOPMYIHPOBATH CBOM IMPEAJIOKEHUS
OTHOCHTEJIBHO BBITIOJTHEHUS MPEIJIOKCHHOM 3a/1a4H;

YMEHHsI y4eO0HOr0 COTpYAHHYECTBA (TPYNIOBas KOMMYHHKAIIHS): y4acTBOBaTh B TPYIIOBBIX
dopmax pabOTHI: TUIAHHUPOBATH OPraHHU3AIMI0 COBMECTHOW pabOThI, OINpPENEeNATh CBOK POJIb,
pacipenenaTh 3a1a4d MeXAy WICHAMHU TPYIIIbI;, BBIMOIHITH CBOIO YacTh padOThI, KOOPAUHUPOBATH CBOU
NCHCTBUSL C NEHCTBUAMHU JIPYTUX WICHOB KOMAHIbI, OINPENCIATh KPUTEPUU IO OILCHKE KadyecTBa
BBITIOJTHEHHON paboThI; pemiaTh BO3HHUKAIOMIME MPOOJIEMbI Ha OCHOBE ydeTa OOIIMX HHTEPECOB U
COTJIACOBAHUSI MO3UIIMIA, y9aCTBOBATh B 00CYXK/ICHUH, OOMEHE MHEHUSIMH, «MO3TOBOM ILTYPME» U IPYTUX
(dhopMaxB3auMOICHCTBUSI.

PerynaruBuele yHHUBEpcalbHBbIE y4eOHBIC JEHCTBUS:

OBJIQ/ICHUE  YHMBEpPCAJIbHBIMU  y4YeOHBIMU PErYJATUBHBIMU JEHCTBUSAMM  BKIIOYAE€T  pa3BUTHE
CaMOOpraHu3aly, CAMOKOHTPOJISL, CAMOKOPPEKLIUHY, B TOM YHCIIE:

YMEHUs pelaTh ydyeOHble M MCCIeI0BaTeIbCKHE 3aaul: CaMOCTOATENIBHO BBIOMpPATh CHOCOO pelieHus
yueOHO# 3amaun (CpaBHHMBATh HECKOJIBKO BAapUAHTOB pEIICHUS, BBHIOMpATh HanOOJee MOAXOISAIIAN C
YYETOM CaMOCTOSITEIbHO BBIAEICHHBIX KPUTEPUEB), IUIAHUPOBATH CBOIO padOTy IpHU PELICHUU y4eOHOMH
WIN WCCIIEIOBATEIbCKOM 33/1a4K; Ha OCHOBE IOJYYEHHBIX PE3yJIbTaToOB (POPMYIHUPOBATH OOOOMICHHS U
BBIBOJIbI, IIPOrHO3MPOBaTh BO3MOYKHOE Pa3BUTHE IPOLECCOB; aHAIM3UPOBATh PE3YJIbTATHI: COOTHOCUTH
CBOM JCUCTBHA C IUIAHUPYEMBIMHM PpE3yJbTaTaMM, OCYILIECTBIIATbH CAMOKOHTPOJb JEATEIbHOCTH;
KOPPEKTUPOBATh CBOIO JESATEIBHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

INPEJAMETHBIE PE3YJIBTATbBI

[IpenmeTHbie pe3ynbTaThl OCBOCHHS MPOTPAMMBI MO XMMHH OCHOBHOTO oOmmiero oOpa3oBaHus Ha
yrayOJIeHHOM  ypOBHE HMMEIOT ofIee  cojepaTellbHOe [P0 C MPEeIMETHBIMU pe3ylbTaTaMu
0a30BOTO YpOBHS, COTJIACOBAHBI MEXIY COOOH, UTO MO3BOJIIET PEATH30BHIBATH YIITYOJICHHOE M3yYCHHE
KaK B paMKax OTAEJbHBIX KJIaCCOB, TaK U B paMKaX peaju3allid WHIWBUIYaJIbHBIX 00pa30BaTEIbHBIX
TPAGKTOpHI, B TOM WYHCJIE HCIOJIb3ysl CETEBOE B3aUMOACHUCTBUE oOpraHuzauuu. [lo 3aBepuieHUn
peanu3alyy NporpaMMbl  yIIIyOJIEeHHOTO YPOBHSI OOydaroldecsi CMOTYT JieTajlbHee OCBOUTh MaTepHal,
OBJIAJICTh PACIIMPEHHBIM KPYrOM IMOHATHH M METOJOB, pellaTh 3aJayd 0oJiee BBICOKOIO YpPOBHS
ciokHOCTH. [IpeiMeTHBbIe pe3yIbTaThl BKIIOYAIOT: OCBOCHHE 00YyYaIOIMMHUCS HayYHBIX 3HAaHUH, YMEHUH U
CrocoOOB  JIEHCTBUM, CHEHU(PUUECKUX Ul NpPEeAMETHOM o00jacT «XHUMHS»; OCHOBBI HAy4HOTO
MBILICHHS; BUJBI I€ATEILHOCTH 10 MOJYyYEHHUI0 HOBOTO 3HAHUS, €ro MHTEPIpeTall, Ipeodpa3oBaHUI0
U IPUMEHEHHUIO B PA3IMYHBIX Y4YEOHBIX U PEAJbHBIX KU3HEHHBIX YCIIOBUSIX; o0ecneunBaroT
BO3MOXHOCTh  YCIIEHIHOTO OOYYEHHs Ha CIeIYyIOlEeM YPOBHE 00Opa3oBaHMUs.

K koHiy oOyuenust B 8 kjacce npeaMeTHbIe pe3yiIbTaThl HAa YIIIyOJE€HHOM YpPOBHE JIOJDKHBI OTpa)kaTb
C(OPMHPOBAHHOCTh Y O0YYarOIIUXCS YMEHHMH:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX MOHSITHH: aTOM, MOJEKYJa, XUMUYECKUHN DIIEMEHT, METal,
HEMETaJll, aJUIOTPOIHS, IPOCTOE BELIECTBO, CIIOKHOE BEILECTBO, CMECh (OJHOPOAHAS M HEOAHOPOIHAs),
BaJICHTHOCTb, OTHOCUTEJIbHASIATOMHAs U MOJIEKYJISIPHAs Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJIIpHAs
Macca, MaccoBasl JI0JI1 XUMHYECKOrO 3JIEMEHTa B COEIMHEHUH, MOJSPHBIA O00BEM, OTHOCHUTENbHAs
IUIOTHOCTh TA30B, OKCH[, KUCIIOTa, OCHOBaHHE, COJIb, aM(OTEPHbIH OKCHUJ, aM(POTEpHBIA THAPOKCHU],
XUMHUYECKasi peakius, Kiaccudukaius peakuuid: peakiiii COeIMHEHUS], peaKuu pas3IoKeHUs, peakuu
3aMeIIeHus, peakui OOMEHa, 9K30- U PHJOTEPMUYECKHUE peakiuH; TeruioBod 3¢ddekT peakuuu; s1apo
aToMa, JJIEKTPOHHBIN CIIO aToMa, aTOMHasi OopOUTallb, paANyC aToOMa, XUMUYECKasi CBSI3b, MOJIApHAs U
HENOJISIpHAasl KOBAJIEHTHAs CBsI3b, MOHHASI CBSA3b, MOH, KATUOH, aHWOH, PAaCTBOP, MAaccoOBas J0JIs BELLIECTBA
(mpolleHTHAsT KOHIIEHTpalMsl) B pacTBOpE, MOJIApHAs KOHIEHTpAIUs BeElIeCTBA B PAcTBOPE;
JJEKTPOOTPHULATENBHOCTD, CTENEHb OKHUCIEHUS, OKHUCIWUTEIM M BOCCTAaHOBHUTENIM, OKHUCIEHHUE U
BOCCTaHOBJIEHHUE, OKUCIIUTEIbHO- BOCCTAHOBUTENIBHBIE PEAKIINU, METO]I JJIEKTPOHHOI 0 OajlaHCa;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKMX IOHATUH M NPUMEHATH ATH MOHATUSA IpHU
OINMCAHUU BEUIECTB U UX MPEBpAIlCHUN;

UCIIOJIb30BAaTh XMMMYECKYI0  CHUMBOJMKY JUISi  CcOCTaBleHHs  (OpMyJl  BEIIECTB U ypaBHEHUI
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XUMHYECKUX PEAKIU;

OTpEACNATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OWHApHBIX COCIUHEHUSAX, CTENICHb OKHCICHUS
JJIEMEHTOB B  OMHApHBIX  COCAMHEHHUAX, MPUHAUIEKHOCTh  BEIIECTBK OINpPEAETICHHOMY Kiaccy
COoeMHEHUH 1Mo ¢opMysiaM, BHUIBI XUMUYECKOW CBs3M (KOBAJCHTHOW M HMOHHOW) B HEOPTaHUYECKHX
COCTMHEHUSIX;

pacKpbIBaTh CMBIC]I 3aKOHOB COXPAHEHHUsI MacChl BEIECTB, MOCTOSHCTBA cocTaBa, llepuonuueckoro
3akoHa JI.M. MenzeneeBa, aTrOMHO-MOJICKYJSIDHOM TEOpUH, 3aKOoHa ABOraJpo M €ro CleACTBUH,
MPEACTaBIICHUHA O HAYyYHBIX METOJAX IO3HAHMS, B TOM YHCIIEC SKCIEPUMEHTAIBHBIX U TEOPETUUYECKUX
METOJIaX UCCIIEeI0OBAaHUS BEIIECTB U U3YUCHUS XUMHUUECKUX PEaKIIHii;

JIEMOHCTPUPOBATh MOHHUMAHUE IMEPUOJAMYECKON 3aBUCUMOCTH CBOWCTB XMMHYECKHUX DJIEMEHTOB OT HX
nonoxkeHuss B Ilepuoanueckoil cucteme: ONKMCHIBAaTH W XapaKTepu3oBaTh TaONMUYHYyIO (GopMmy
[lepuoanueckoil cuCTEeMbl XUMHUYECKHX AJIEMEHTOB: pa3jiMyYaTh TIOHATUS «IJIaBHas mnoarpymma (A-
rpynna)» u «mobouyHas mnoarpymnmna (b-rpynma)», «manble nepuonb» H  «OOJIbIIME TEPUOABD),
COOTHOCUTh OOO3HAYCHHUs, KOTOphle WMeoTcs B Tabmmie «lleprogudeckas cUCTEeMa XHUMHYECKUX
anementoB JI.MI. MenneneeBa», ¢ YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XUMHUYECKHX
JeMEHTOB  (cocTaB W 3apAn  sjapa, oOmmee  YUCiIO dAJEKTPOHOB M pacIpesiesieHue UX Io
JIEKTPOHHBIM CIIOSIM);

OOBACHATH  CBSI3b  TOJIOKEHUS  djieMeHTa B [lepumoanueckoil  cuUcTeMe ¢ paclpeicsieHHeM
AJIEKTPOHOB MO SHEPreTUYEeCKHM YpPOBHSM, IMOAYPOBHAM U OpOUTAIsIM aTOMOB MEPBBIX YETHIPEX
MIEPHOJIOB;

KJIACCU(UIIUPOBATh XWMHUYECKHE DJIEMEHTHI, HEOpPraHMYeCKHE BEIIECTBa, XUMUUYECKHE peaKIuu (o
YUCIly W COCTaBy YYaCTBYIOIIMX B PEAKIMH BEHICCTB,IIO TEITIOBOMY YD (DEKTy);

XapaKTepu30BaTh (OMUCHIBaTh) (PU3NYECKHE M XMMHYECKHE CBOMCTBA MPOCTBHIX U CIOKHBIX BEIIECTB:
KHCIJIOPOJIa, BOJAOPOJ]A, BOJIBI, OOIIME XMMHUYECKHE CBOMCTBA OKCHJIOB, KHCIIOT, OCHOBAaHUN M COJICH,
TEHETUYECKYI0 CBSI3b  MEXAY HHMH, TOATBEPXAas MpPUMEpaMU  MOJEKYISPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

OMKCHIBATh POJIb KHUCIOPOJa, BOAOPOJA M BOJABI B MPHUPOJAHBIX IMpOLECccaxX, B >KUBBIX OpraHU3Max, HX
MPUMEHEHHE B PA3JIMYHBIX OTPACIAX MPOMBIIUIEHHOCTH, BO3MOXKHOE HCIIOIb30BAHUE B COBPEMEHHBIX
TEXHOJIOTHSIX;

OOBSCHAT, W TPOTHO3MPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX COCTaBa M CTPOCHUS,
BO3MOKHOCTH IIPOTEKAHUSI XUMUYECKUX TIPEBPAILIEHUN B Pa3JIMUHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MOJIIPHYIO MacCy CMECH,
MOJIBHYIO JIOJK0 XMMHUYECKOIO 3JE€MEHTa B COEAMHEHUH, MACCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa IO
dbopmysie coeuHeHNs, HaXOUTh MPOCTEHIITYI0 (HOPMYITy BEIIECTBA IO MAaCCOBBIM MJIM MOJIBHBIM JIOJISIM
3JIEMEHTOB, MACCOBYIO JIOJII0 BEHIECTBA B pAcTBOPE, MOJSPHYH  KOHILIEHTPALMIO BEIIEeCTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUSAM XUMHUUECKOU PEaKIIHH;

INPUMEHATh OCHOBHBIE OINEPALMH MBICIUTENIBHON JEATEIbHOCTH — aHaju3 M CHHTE3, CpPABHEHUE,
000011eHIE, CUCTEeMAaTU3AINIO, KIACCU(PUKAIINIO, BBISIBJICHUE MPUYUHHO- CJICJICTBEHHBIX CBS3EH — JUIs
W3y4YEHUs] CBOWCTB BEUIECTB M XMMHUUYECKHX pEAKIHMi, €CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUS —
HaOJIOZICHUE, U3MEpPEHNE, MOJICTUPOBAHUE, DKCIIEPUMEHT (pEasIbHBI U MBICIEHHBIN) — I OCBOCHHS
y4eOHOTO COJIepKaHMS;

pacKpbIBaTh CYIIHOCTh TMPOIECCOB OKHCICHHUS W BOCCTAHOBJIICHHUS, COCTABJISITH YPaBHEHHUS TMPOCTHIX
OKHUCJIUTEIFHO-BOCCTAHOBUTENBHBIX PEaKIuil (METOAOM DIIEKTPOHHOTO OanaHca);

YCTaHABIWBATh CBSI3M MEXKAY peaTbHO HAOMIOMaeMBIMA XWMHUYECKHUMHU SIBICHUSIMH W TIPOIECCaMHU,
MPOUCXOSIIUMHA B Makpo- U MUKPOMHpPE, OOBSICHITh MPUYHMHBI MHOTO0Opa3usi BEIIECTB, COOTHOCUTh
XUMUYECKHUE 3HAHUS CO 3HAHUSIMU APYTUX YIEOHBIX MPEIMETOB;

coOirofaTh mpaBuia 6e30MacHoil paboThl B TaOOPaTOPUH MPHU HCIOIH30BAHUHA XUMUUYECKON TOCYABl U
000pyIOBaHWsA, a TaKXe TMpaBmia OOpaIlIeHHS C BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIHSIMH
BBITIOJTHEHHSI TA0OPATOPHBIX OMBITOB U MPAKTUYECKUX PAOOT MO MOTYYEHUIO U COOUPAHUIO Ta3000pa3HBIX
BEIECTB (BOJOPOJIa M KHUCIOPOJAA), MPHUTOTOBJICHHUIO PACTBOPOB C OIPEACICHHOW MAacCOBOHM Jojeit
PacTBOPEHHOTO0 BEIIECTBA, PEIICHUIO HKCIEPUMEHTANbHBIX 3a7ad 1no TeMe «OCHOBHbBIE KIIACChI
HEOPTaHWYECKUX COCTUHCHHI;

JIEMOHCTPHUPOBAThH BIIaJIeHUE OCHOBAMH XMMHYECKOW IPaMOTHOCTH, BKIIFOUAIOIICH yMEHHSI O€301acHOTO
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oOpallleHusi C BelIeCTBaMH, MHCIIOJNb3YEeMbIMH B IOBCEAHEBHOW »HU3HH, a TaK)Ke 3HAHUE TPaBUI
MOBEJICHUS B I[EJSIX COCPEKESHHSI 3T0POBhSI M OKPYIKAIOMICH CpeIbl.

K xoHniy oOydenus B 9 kJjacce MmpeaIMETHbIE pe3yabTaThl Ha YIIyOJIEHHOM YpOBHE JOJDKHBI OTPaXKaTh
Cc(OPMHUPOBAHHOCTh Y O0YYaIOIIUXCSl YMEHHMH:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKMX IOHSITHHM: XMMHYECKMHM 3JIEMEHT, aTOM, MOJEKYJa, HOH,
KaTHUOH, aHHOH, 3JIEKTPOOTPULIATENILHOCTh, CTEIIEHb OKUCICHHS, XUMUUECKas peakLus, TemIoBoi 3dexr
peaKIu, MOJIb, MOJISIPHBINA 00BEM, pacTBOD;

JIEKTPOJIMUTHI, HEAIEKTPOIUTHI, FIEKTPOIUTUYECKAs TUCCOLUAIINS, PEAKIIMY HOHHOTO OOMEHa, THJIPOJIN3
coJieii, oOpaTuMble U HEOOPATUMBIE PEAKLIUHU, OKUCIUTEFHO-BOCCTAHOBUTEIBHBIC PEAKIINN, OKHCIUTEb,
BOCCTaHOBUTEJIb, OKUCICHUE U BOCCTAHOBJICHUE, 3JIEKTPOJIN3, AJUIOTPONHs, aM(pOTEPHOCTh, XUMUYECKast
CBA3b (KOBAJICHTHAs, MOHHAs, MeETaJNIM4yecKas), MEXMOJEKYJISIpHbIE B3aUMOJECHCTBUS (BOJOPOIHAs
CBsI3b, CUJIbI BaH-nep-Baanibca), KOMIIJIEKCHBIE COEIMHEHMSI, KPUCTAIIIMUECKUE PEIeTKH (IPUMUTHBHAS
KyOndeckas, 00BEMHO-LIEHTPUPOBAHHAS KyOnueckas, IpaHEeleHTPUPOBAHHAS KyOuueckas,
reKcaroHajbHas IUIOTHOYIAKOBAaHHAs), KOPPO3Usl METAIOB, CIUIABBI; CKOPOCTh XMMHUYECKOH peakuuw,
KaTajiu3, XHUMHUYECKOE pPaBHOBECUE, DJIEMEHThl XUMHUYECKOW TEPMOJAMHAMMKM KaK OJHOW W3
TEOPETUYECKUX OCHOB XMMUU; IpeAeIbHO fomycTumMas koHuenTpauus (I11K);

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKMX IOHATUH M HPUMEHATb ATH MOHATUS NpU
OINMCAaHUU BEUIECTB U UX NIPEBPALLEHU;

UCTIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJISl COCTAaBICHHS (POPMYJT BEIIECTB M YPaBHEHUH XUMHUYECKUX
pEaKIIM;

ONpEAENATh BAJEHTHOCTh U CTENEHb  OKHUCIEHHUS  XUMHUYECKHX  AJIEMEHTOB B COCIUMHEHMSIX
Pa3JIMYHOIO COCTaBa, MPHUHAJICKHOCTh BELIECTB K ONPEJEICHHOMY KJIacCy COeIMHEHUH 1o (opmyiam,
BUJIbl XUMHUYECKOW CBSI3U (KOBAJIEHTHOM, MOHHOW, META/NINYECKOW) B HEOPraHWYECKUX COEAMHEHMUSIX,
3apsil MOHA M0 XUMHMYECKOH (QopMmyne, XapakTep Cpeibl B BOJHBIX pacTBOpaXx HEOPraHUYECKUX
COEIMHEHUH, TUIl KPUCTAJUIMUECKOM pEelIeTKH KOHKPETHOTO BEIIECTBA,;

packpeiBath cMbica [lepuoanyeckoro 3axona J[.M. MenneneeBa um IE€MOHCTPUPOBATh €0 IOHMMAHUE!
ONMCHIBATh U XapaKTepu30BaTh Ta0IMuHyt0 popmy lleproanueckoil cucteMbl XUMHYECKUX 3JIEMEHTOB!
pasnuuate NMOHATHS «A-rpynna» u «b-rpynmay,

«Majple TEepUoAbl» U «OOJbIIME MEPUOAbD»; OOBACHATH CBA3b  IOJOXKEHUS  DJIEMEHTa B
[leppuognueckoii  cUCTEME C  pacHpedesIEHUEM  JJEKTPOHOB IO  DHEPreTHYECKUM YPOBHSM,
HONYpOBHSIM M OpOUTAIIM aTOMOB MEPBBIX YETHIPEX IEPUOJIOB; BBLACIATH 00IIKE 3aKOHOMEPHOCTH
B H3MEHEHMM CBOICTB 3JEMEHTOB M MX COEAMHEHUH (KUCIOTHO-OCHOBHBIX M OKHUCIMTEIBHO-
BOCCTAaHOBUTENIbHBIX CBOICTB OKCHJOB W THUIPOKCUIOB) B MpeiesaXx MalbIX MEPHOJOB U TJIaBHBIX
HOJArPYIII C YYETOM CTPOEHUS UX aTOMOB;

PacKpBIBaTh CMBICI TEOPHUH BJEKTPOJUTUYECKON TUCCOUMAIMKU, 3aKOHa ['ecca u ero cieiCcTBUi, 3aKOHA
JNENCTBYIOIMX MacC, 3aKOHOMEPHOCTEW U3MEHEHHUS CKOPOCTH XMMHUYECKON  pEaklMM,  HaIpaBJICHUS
CMEIIEHNS XUMHYECKOIO0 PaBHOBECHS B 3aBUCUMOCTH OT Pa3IM4YHbIX (PaKTOPOB;

KJIacCu(UIUPOBaTh XUMHUYECKHE 3JIEMEHThI, HEOPraHUYECKHE BEIIEeCTBA, XMMUYECKHE peakiuu (1o
YHCIly M COCTaBy YYacTBYIOIIMX B pEaKIUHUHU  BEHIECTB, 10 TEIJIOBOMY 3(PQEKTy, 10 arperaTHomy
COCTOSIHUIO pEareHTOB, [0 U3MEHEHUIO CTENEeHEeW OKHUCIEHUsI XUMUYECKUX 3J€MEHTOB, 110 00paTUMOCTH,
M0 YYaCTHIO KaTaJIn3aTopa);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBAa BEIECTB pa3IMYHBIX KJIACCOB
HEOPraHUYECKUX COEIMHEHUHM, MOATBEpXkJas 3TO OINUCAHUE MPUMEPaMU MOJEKYJISIPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOUINX XMMHUECKUX PEAKIIUH;

COCTaBJISITh ypPaBHEHUS: JJIEKTPOJUTHYECKON AMCCOIMAIMKM KHUCIIOT, LIeJloueld U coJied; TMOJHBIE U
COKpAIlleHHbIE YpaBHEHHsS peakUUi HMOHHOTO OOMEHa; peaklui, MOATBEpP:KIAIOIIMX CYIIECTBOBAaHHE
TEHETUYECKOM CBSI3U MEX/1y BEIIECTBAMU Pa3IMUHbIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh IMPOILIECCOB THAPOJIM3A COJIEH MOCPENCTBOM COCTABIICHUS KpPAaTKUX HMOHHBIX U
MOJIEKYJISIPHBIX ~ypaBHEHUN pEaKIHil, CYyIIHOCTb OKHUCIUTEIbHO- BOCCTAHOBUTEIBHBIX peaKUuit
MOCPEICTBOM COCTABIICHHS 3JIEKTPOHHOTO OallaHCca ATUX peaKiuii;

IPEeJICKa3bIBATh XapaKTep CPe/bl B BOAHBIX pacTBOpax CoJjeil;

XapaKTepu30BaTh (OMUCHIBaTh) (PU3MUECKHE U XMMHUYECKHE CBOWCTBA IMPOCTHIX BELIECTB (KHCIOPO,
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030H, TpaduT, anmas, KpemMHu#, 6op, azor, docdop, cepa, XJop, HATPUM, KaJul, MarHUU, KaJbIUH,
QIIOMUHUMH, JKele30, Melb, IIMHK, cepedpo) U 0Opa30BaHHBIX UMM CIIOKHBIX BEIIECTB, B TOM YHUCIE MX
BOJIHBIX PACTBOPOB (aMMHaK, XJIOPOBOAOPOI, cepoBomopon, okcuasl yriaepoma (I, 1V), kpemuus
(IV), azora (I, II, III, IV, V) u dochopa (III, V), cepsr (IV, VI), cepuucras, cepHas, a3oTHas,
dbochopHas, yronpHas, KpEeMHHEBas KHCJIOTHI, OKCHIbI W THUAPOKCHUABI MeTawioB |A—IIA-rpymm,
amomunus, meau (I1), munka, sxemnesa (11 u 111));

HOSICHATh ~ COCTaB,  OTJAEIbHBIE  CHOCOOBI ~ TOJYYEeHUS] M CBOMCTBA  CIIOKHBIX  BELIECTB
(kuCTIopoaCcOoAepKaIMe KIUCIOTHI XJI0pa, a30TUCTAast, OOpHAs, YKCYCHas! KUCIOTHI M MX COJIM, TaJOTCHHIbI
kpemuus (IV) u pocdopa (II1 u V), okcua u ruapokcua xpoma (I11), nepmaHranar kanms;

OIKCBHIBATh POJb BAKHEHIIMX H3Yy4aeMbIX BEIIECTB B TMPHPOIHBIX MpOIeccax, BIUSHUE Ha >KUBBIC
OpraHM3Mbl, MPUMEHEHHWE B PA3JIMYHBIX OTPACIAX DSKOHOMHUKH, HCHOJIb30BAaHUE JJSI CO3/aHuUs
COBPEMEHHBIX MAaTEpHaJOB U TEXHOJOTHWH; MPOBOIUTH PEAKIUH, IOATBEPXKAAIONINE KaueCTBEHHBIN
COCTaB Pa3jIMYHbIX BEIECTB, PACIIO3HABATH OIBITHBIM IIyTEM COJIEpKaIIMecs B BOJHBIX PACTBOPAX HOHBI:
xJiopua-, 6poMua-, Hoaua-, cynbdar-, pocdar-, kapooHar-, cunukar-, cynbpur-, cynppua-, HUTpaT- u
HUTPUT-UOHBI, TUJIPOKCUI-HUOHBI, KaTHOHbI aMMOHHUSA, MarHus, KajibllMs, allOMMHHS, *Kene3a (2+) u
xenesa (3+), meau (2+), uHKa;

OOBSCHATP M TPOTHO3UPOBATH CBOMCTBA BAXKHEWUIIUX M3Y4a€MBIX BEIIECTBB 3aBUCHMOCTH OT HX
COCTaBa M CTPOEHUS, MPUMEHEHHUE BEIIECTB B 3aBHCUMOCTH OT MX CBOWMCTB, BO3MOXXHOCTH MPOTEKAHHUS
XUMHUYECKHX MPEBPALCHUI B pa3IMYHBIX YCIOBUSX HA OCHOBE PACCMOTPEHHBIX AJIEMEHTOB XUMUYECKOU
KHHETUKH U TCPMOJIMHAMUKH;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO OO XUMHUYECKOTO
aneMeHTa 1o (opMysie COCTUHEHHS, MAacCOBYIO JIOJNIO BEIIECTBA B PACTBOPE, MOJBHYIO JIOJIO
XUMHYECKOTO 3JIEMEHTa B COEJAMHEHUU, MOJSIPHYIO KOHIEHTPAIMIO BEIIECTBA B PACTBOPE, HAXOJUTh
npocTernryro (GopMyiy BEIIECTBA 0 MAaCCOBBIM MJIM MOJIbHBIM JIOJISIM 3JIEMEHTOB, TPOBOJIUTH PACUETHI
M0 YPaBHEHUSM XUMHUYECKHX PEaKIMi ¢ y4eTOM HEJ0CTaTKa OJTHOTO M3 PeareHTOB, MPaKTUYECKOro BHIXO/1a
NPOJYKTa, 3HAYECHUSI TETUIOBOTO A eKTa peaKknu, ONpeeNsTh COCTaB CMeceid;

coOnroaath mpaBuia 6e30MmacHoil paboThl B 1a0OPATOPUH MPU HUCIIOJIB30BAHUU XUMUYECKOM TOCYABI U
o0opynoBaHUs, a TaKkKe TMpaBWiia OOpalleHUs C BEIIECTBAMU B COOTBETCTBHHM C WHCTPYKIHSIMHU
BBITOJIHEHUS TAOOPATOPHBIX ONBITOB U MPAKTHUECKUXPAOOT 10 MOIy4EHHIO U COOMPAHUIO T'a3000pa3HbIX
BEIIECTB (aMMHMaKa M YTJIIEKHCIOrO Ta3a) M PEHICHHI0 AKCIEPUMEHTAIBHBIX 3a/a4 M0 TeMaM Kypca,
MPEJICTaBISITh PE3yNbTaThl AKCIIEPUMEHTa B (opMe BBIBOJOB, J0KA3aTeNbCTB, TpadUKOB, TaOIHI U
BBISIBIISITH SMITUPUYECKHE 3aKOHOMEPHOCTH;

IOPUMEHATh OCHOBHBIE OIEPAllUM MBICIUTEIbHON JEATENIbHOCTH (aHAIW3 W CHHTE3, CPaBHEHHE,
00001IeHNe, CHCTEMATHU3allNIO, BBISBICHUE NPUYMHHO-CIECICTBEHHBIX CBS3€W) NMPH W3YYEHHH CBOICTB
BEIIIECTB M XMMUYECKUX PEaKLUi, BIaJeTh €CTECTBEHHO- HAYYHBIMU METOJIaMH M03HaHMs (HaOironeHue,
U3MEepeHHe, MOIETUPOBAaHUE, SKCIIEPUMEHT (peaJIbHbII U MBICIIEHHBIH);

NPUMEHATh TpaBuja O0e30macHOro OOpallleHUs C BElIEeCTBAMHU, HCIONb3yEMbIMU B TOBCEIHEBHOM
KU3HHM, TpaBWIa TOBEICHHUS B IENAX COEpeXeHHs 3J0POBBSIH OKPYXKAIOMIEH MPUPOIHON Cpepl,
MOHUMATh Bpe]l (OTaCHOCTh) BO3/IEHCTBUS Ha )KUBBIEOPTraHU3MbI ONpPEEICHHBIX BELIECTB, MOSCHATH Ha
nprMepax CcrnocoObl YMEHBIICHHS U TMPEIOTBPAIICHUS MX BPEAHOTO BO3ACHUCTBUS, 3HAUYEHUE KHPOB,
0€eJIKOB, YIIIEBOAOB JJIsl OpraHU3Ma YellOBeKa,

UCTIOJIB30BaTh TOJTYYEHHBIC MPEICTABICHHS O cepax MpodhecCHOHATLHOU JesITeIbHOCTH, CBA3aHHBIX C
HAyKOHl M COBPEMEHHBIMH TEXHOJOIUSMH, KaK OCHOBY Ul NpPO(eCCHOHATbHOW OpPHEHTALMH U IS
OCO3HAHHOTO BBIOOpa XMMHH Kak MPOQIIBHOTO MpeaMeTa TPH TPOJIOHKEHHH OOYYeHHS Ha YpOBHE
CpeaHero o01ero oopa3oBaHus;

y4acTBOBaTh BO BHEYPOUYHOM MPOEKTHO-UCCIEAOBATEIHBCKON AESTEIbHOCTH XWMHYECKOW WM XUMHUKO-
9KOJIOTUYECKOI HanpaBIeHHOCTH, MPHOOPECTH OMBIT MPOBEACHUSI YUEOHBIX MCCIIEAOBAaHUM B YCIOBUSAX
o0Opa3oBaTeNbHbIX OpraHu3aluii, a Takke opraHu3auuil (LIEHTPOB) IOMOJHUTEIHLHOTO 00pa30BaHUS
JeTei.
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TEMATHNYECKOE INTAHMPOBAHUE

denepanbHas padovas nporpamMma | Xum

8 KJIIACC
Ne  |HanmeHOBaHUE pa3enoB U KomnuecTBo [DneKTpoHHBIE 00pa3oBaTeIbHbIE PECYPChI
n/n  reM y4eOHOro mpeamMera JacoB
Paznen 1. [lepBoHavajibHbIe XUMHYECKUE IOHATHUS
1.1 [Xumus — BaxkHast 00J1aCTh 6 https://media.prosv.ru/content/it
€CTECTBO3HAHHUS U em/reader/7896/ ->neKTpOHHBINy4eOHUK
NpPaKTHYECKON "Xumus.8 kiacc" https://content.edsoo.ru/lab/ -
e TEIIbHOCTH YeJIOBEKa MHTepakTUBHBIE BUPTYaJIbHbIE JIA0OpATOPHBIE
1.2 [BemectBa u xumudeckuepeakiuu |19 M PAKTHYCCKHEPA0OThI _
https://marketplace.obr.nd.ru/li
brary/lessons?by groups=1&filter_subject=>5 -
XuMus (3aHUMATENbHBIE OIBITHI, 3JIEKTPOHHBIE
[JIaKaThl U TECTHI)
https://school.oblakoz.ru/materials/496049 -
rpeHaxep "O6nako 3Hanui. [lkona".
Xumus, 8 kimacc https://www.yaklass.ru-
SIKmacc — oOpa3oBaTeIbHBINUHTEPHET-PECypPC
Pa3nen 2. BaxkHelinue npeacTaBuTe/ i HEOPraHMYECKHUX BellleCTB
2.1 |Bo3myx. 14 https://media.prosv.ru/content/it
[TousiTHe 0 ra3ax. em/reader/7896/ -3nekTpOHHBIYUCOHUK
Kucnopoz. Okcuibl "Xumus.8 kinace" https://content.edsoo.ru/lab/ -
2.2 Bogopon. 6 MHTepakTUBHBIE BUPTYaJIbHBIE JIA0OpaTOPHBIE
[TonsiTre 1 IIPaKTUYECKUepadoThl
0 KHCJIOTaxX U COJISIX https://marketplace.obr.nd.ru/li
2.3 |Boma. PacTtBOpBI. 12 brary/lessons?by _ groups=1&filter_subject=5 -
[TonsiTrie 06 OCHOBaHUSIX XuMus (3aHUMATENbHBIE OMBITHI, SJIEKTPOHHBIE
2.4 |OcHOBHBIE KIaCCBIHEOPTaHUYEeCKUX (14 IJTAKAThl ¥ TECTHI)

COeTMHEHUI

https://school.oblakoz.ru/materials/496049 -
rpeHaxep "O6nako 3HaHui. [lkona".
Xumus, 8 kinacce https://www.yaklass.ru-

AKnacc — obpazoBaTeIbHBIMMHTEPHET-PECYPC

Pa3nen 3. [lepuonnuecknii 3axon u [lepuonnyeckas cucrema xumuyeckux 3jiementon /1. U.
MennesieeBa. CTpoeHne aToMOB. XUMHU4YecKasi CBA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE

€aAKIHH
3.1 [[lepuoauueckuii 3aKOH U 14 https://media.prosv.ru/content/it
[leprioandeckasi CHCTEeMaXMMHUYECKIX em/reader/7896/ -3neKTpOHHBINyIEOHUK
piiemeHToB JI. 1. Menneneena. "Xumust.8 kimacc" https://content.edsoo.ru/lab/ -
CtpoeHue atoma HTEepakTHBHBIE BUPTYyalIbHBIE JAOOpaTOpHBIE
3.2 [ Xummueckas cBsi3b. OkucnuTensHo- (12 1 TIPaKTUYeCKuepadoThl
BOCCTAaHOBUTEJIbHBIEPEAKIIUU https://marketplace.obr.nd.ru/li
PesepBHOE Bpemst 5 brary/lessons?by  groups=1&filter_subject=>5 -
XUMHs (3aHUMATEIBHBIE OTBITHI, JIEKTPOHHBIE
MIaKaThl U TECTHI)
https://school.oblakoz.ru/materials/496049 -
rpeHaxkep "O6nako 3nanui. [llkona".
Xumus, 8 kinacc https://www.yaklass.ru-
AKmacc — oOpa3oBaTeIbHBIMMHTEPHET-PECYPC
OBLIEE KOJIMYECTBO 102
YACOB I10 ITTPOTPAMME
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9 KJIACC denepanbHas padovas nporpamMma | Xum
No HanmeHnoBanue pa3aenoB u KomuuecTBO [DneKTpOHHBIE 00pa30BaTEIbHBIE PECYPCHI
/1 TEM y4eOHOTo ImpeaMeTa JacoB

Pa3znen 1. BemecTBo M XUMHYeECKAS peakuusa

https://media.prosv.ru/content/it
em/reader/7896/ ->neKTpOHHBINy4eOHUK

"Xumust.8 kiacc" https://content.edsoo.ru/lab/
- lnTepakTUBHBIE BUPTyaJIbHBIE
mabopaToOpHBIE U MPAKTUIECKUEPAOOTHI

1.1 [ToBTOpeHUE U yriuydneHue3HaHui |8
0 BEIIECTBE

1.2 OCHOBHBIE 14
3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYCCKIXPEAKITUI

1.3 DIIEKTPOJIMTHYECKAIACCOIraITus. (12

XUMHYECKUE PEAKIIMUB PACTBOPaX

https://marketplace.obr.nd.ru/li

brary/lessons?by  groups=1&filter_subject=5

- XI/IMI/Iﬂ (SaHI/IMaTCJ'IBHBIe OIIBITHI,
I-)HCKTpOHHbIe IIJIAKAaThl U TGCTLI)
https://school.oblakoz.ru/materials/496049 -

rpeHaxkep "O6nako 3Hanui. [lkona".
Xumus, 8 kimacc https://www.yaklass.ru-
SIKimacc — oOpa3oBaTeIbHBIMMHTEPHET-

pecypc

Pasznea 2. Hemera/Libl M MX COeIMHEHUS

2.1 OO01mas xapakTepuCTHKA 6
XUMHYECKHUX 371eMEHTOB VIIA-
rpynnsl. ['anorensl

https://media.prosv.ru/content/it
em/reader/7896/ -3nekTpOHHBIITY4YCOHUK
"Xumust.8 kmacc" https://content.edsoo.ru/lab/

2.2 OO0111as1 XapaKTepUCTUKA 6 - lHTepakTUBHBIE BUPTYyaJbHbIE
XMMHYECKHUX 37eMeHTOB VIA- TabOpaTOPHBIEC U MPAKTUIECKUEPAOOTHI
CpYIIIIBL. https://marketplace.obr.nd.ru/li
Cepa u e€ coeTMHeHHS brary/lessons?by _ groups=1&filter_subject=5

2.3 OO11ast XapaKTepUCTHKA 10 - XuMus (3aHUMaTENbHBIE OIBITHI,
XUMHUYECKHX 2JIEMEHTOBV A- AIIEKTPOHHBIE TJIAKAThl U TECTHI)

TPYIIIIBL. https://school.oblakoz.ru/materials/496049 -
A30T, hochop 1 NXCOeTMHEHUS TpeHaxep "O6nako 3Hanuil. [llkomna".

2.4 O61as XxapaKTepUCTHKA 11 Xumus, 8 kiace https://www.yaklass.ru-
XMMHYECKUX 271eMeHTOBIVA- SIKitacc — oOpa3oBaTebHBIMMHTEPHET-
[PYIIIIBI. pecypc
Yriepoa U KpeMHUI,UX
COCIMHEHUSI.
bop

Pa3znen 3. Merajiibl M UX COeAMHEHUS

3.1 0011 CBOWCTBA METAJIJIOB 5 https://media.prosv.ru/content/it

3.2 Bakneiime MeTautbl U UX 15 em/reader/7896/ -3neKTpOHHBINyIEOHUK
COCTMHEHUS "Xumus.8 kimacc" https://content.edsoo.ru/lab/

- lHTepakTUBHBIE BUPTYaIIbHBIE
mabopaTOpHBIE U TPAKTUIECKUEPAOOTHI
https://marketplace.obr.nd.ru/li
brary/lessons?by  groups=1&filter_subject=5
- XUMUA (SaHI/IMaTCJ'IBHBIe OIIBITHI,
DJICKTPOHHBIC IJIAKAaThl 1 TeCTI)I)
https://school.oblakoz.ru/materials/496049 -
rpeHaxkep "O6nako 3nanui. [llkona".
Xumus, 8 knacc https://www.yaklass.ru-
SIKacc — oOpa3oBaTeIbHBIHUHTEPHET-

ecypc
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Pasznen 4. Xumus u oKpy:kawuas cpeia

4.1

BemecTBa u MaTepuabiB )KH3HU
YeJI0BEKA.

(OCHOBBI KOJIOTHYSCKOH
rPaMOTHOCTH

denepanbHas padodas mporpamma

https://media.prosv.ru/content/it
em/reader/7896/ -3nekTpoHHBIITY4YCOHUK
"Xumust.8 kmacc" https://content.edsoo.ru/lab/
- lHTepakTUBHBIE BUPTYaJIbHbIE
imabopaTOpPHBIE U TPAKTUICCKUEPAOOTHI
https://marketplace.obr.nd.ru/li

brary/lessons?by  groups=1&filter_subject=5

- Xumusi (3aHUMATENIbHbIC OTBITHI,
AIIEKTPOHHBIE TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -
rpeHaxep "O6mako 3nanui. [koma".
Xumusi, 8 kiacc https://www.yaklass.ru-
AKnacc — oOpazoBaTeIbHBIMMHTEPHET-

peCcypc

Pa3zgen 5. O0o01IeHue 3HAHMIT

5.1

[ToBTOpEeHKE U 0000IICHUE3HAHUT
OCHOBHBIX Pa3fIelIOB KypCOB
8-9 kitaccoB

PesepBHOE BpeMms

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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