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IlosicHUTEIBLHASA 3aIMCKA.

PaGouas mporpamma mo xumuu it 9 Kiracca COOTBETCTBYeT TpeboBaHUsIM DeepallbHOTO TOCYIaPCTBEHHOTO
00pa3zoBaTeNbHOIO CTaHIapTa OCHOBHOTO 0b1ero oopasoanus (2012 rox) u pazpadborana Ha OCHOBE:

. OcHoBHOI 00pa30BaTeIbLHOM MPOrpaMMbl OCHOBHOTO 0o01iero oopasoBanust MbOY «JIumeit No24» (c
n3meHenussmu 2022 ropa);

. VYuebnoro miana Ha 2022-2023 yueOnb1ii rogq MBOY «JIumeit No24»;

. ABTOpCKOW TIporpamMMmbl, cooTBeTCTBYMOMIEH DenepansHomMy ["ocyqapcTBeHHOMY 00pa30BaTEILHOMY
CTaHJapTy OCHOBHOrO o0O0mIero oOpa3oBaHus W JAonylieHHOW MuHHCTepcTBOM 00pa3oBaHUS M HAyKU
Poccuiickoit @enepannu (Xumus. [Ipumepnsie padoune nporpammsl. [IpeamerHast THHUAS

yaeOnnkoB O. C. T'abpuensna, U. I'. OctpoymoBa, C. A. CnankoBa.8—9 kjaccel: yue0. mocoOue st
obmeoOpazoBarenbHbix opranuzanuii / O. C. I'abpuensn, C. A. CnankoB. — 3-e¢ uzn. — M.: [Ipocsernienne,
2021 —80c.)

[Tporpamma paccuntana Ha 66 yacoB (2 yaca B Hezento). [lepecTaHOBKM B XPOHOJIOTUU M WU3YYECHHS TEM,
MPEJIOKEHHBIX aBTOPOM, HET.

Conep:kanue y4eOHOI0 npeamera

Iloemopenue u 060o6uwenue ceedenuil no Kypcy 8-20 knacca

bunapubsie coenuuenus. OKcHIbpl cosieoOpasyrone W HecojeoOpasyromue. [ MapOKCHIbI: OCHOBAaHHS,
amdoTtepHsbie, KUciaoThl. CpeHue, KIUCIble, OCHOBHBIE COJIH.

OO0o01IeHne CBEACHU O XUMHUYECKHX peakmusax. Kimaccudukamus XUMUYECKHX PEAKIU M0 Pa3IuIHBIM
OCHOBaHHUSIM: COCTaBy M UHCIY pEarupymIux ¢ o00pa3ylouuxcs BeUIECTB, TEIIOBOMY 3(hdexTy,
HAIPABIICHUIO, U3MCHCHUIO CTEIICHEH OKHCIICHHSI 3JIEMEHTOB, 00pa3yIoIUX pearupyroniue BemecTsa, dase,
HCIIOJIb30BAHUIO KaTaIN3aTopa.

[lonaTne 0 ckOpocTHM XMMHUYECKOW peakuuu. DakTopbl, BIMAIOMNAE HA CKOPOCTh XMMHYECKUX PEaKIUM:
NpUPOJA PEArMPYIOMIMX BEIIECTB, UX KOHLEHTpalUs, TeMIlepaTypa, IUIOLAAb COMPUKOCHOBEHUS, HAJIUUUE
katanuzaropa. Karamms.

Xumuueckue peakyuu 6 pacmeopax 3J1eKmpoiumaos

OO0mme XMMHUYECKHE CBOWCTBA KHUCJIOT: U3MEHEHHE OKPACKH MHIMKATOPOB, B3aUMOJCHCTBUE C METAJIaMU,
OKCHJAMHU M THJPOKCHIIAMU METAJIOB, U COJIIMU. MOJEKyIspHbIE U MOHHBIE (TIOJHBIE U COKpAIEHHBIC)
ypaBHEHUs peakuuil. XUMUYECKUN CMBICI COKPAILEHHBIX YPAaBHEHUH. Y CJIOBUS MPOTEKAHUS PEAKIIMI MEXIY
3JIEKTPOJIUTAMHU JI0 KOHIIA. Psii akTHUBHOCTH METaIIOB.

OOmme XMMUYECKHE CBOMCTBA IIEJIOYEH: B3aMMOJCHCTBHE C KHCIOTAMM, OKCHIAMU HEMETAaJIOB, COJISIMHU.
OO01re XMMUYeCKHe CBOWCTBAa HEPACTBOPUMBIX OCHOBAHUI: B3aMMOJICHCTBHIE C KUCIOTaMU, Pa3lI0KEeHHUE MPU
HarpeBaHuH.

OO0mme XMMHYECKHE CBOMCTBA CpPEIHUX COJICH: B3aUMOJECUCTBHE C KHUCIOTaMH, IETOYaMH, COJSIMU U
MeTauiamu. BzanmoaeicTBre KUCIBIX COJIEH CO MIET0UYaMH.

IM'maponus, kak 0OMEHHOE B3aUMOJACHCTBUE COJIEH ¢ BOJOW. [ MIpOIM3 COMM CUIILHOTO OCHOBAHUS W ciabou
KUCTOTHI. ['uaponu3 conu cinaboro 0OCHOBaHUS U CHIIbHOM KucioTel. [kama pH.

CBoiicTBa KHCJIOT, OCHOBaHWH, OKCHUJIOB U COJIEH B CBETE TEOPUM DJICKTPOJUTHUYECKON IUCCOIUALUUA U
OKHCITUTENBHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA.

[IpakTuueckue padboTh

1. CBoiicTBa KHCJIOT, OCHOBaHMH, OKCHUJOB M COJIEH B CBET€ TEOPUHU IJIEKTPOJUTUUYECKON TUCCOLMAIMU U
OKHCITUTETFHO-BOCCTAHOBUTEIIbHBIX PEaKITHit

Hememannwl u ux coeOunenus

CTpoeHne aTOMOB HEMETAJVIOB U UX MoJiokeHue B [lepuoanyeckoii cucreme. P 3meKTpoOTpULIATEIbHOCTH.
Kpucrannuyeckue pemérku HEMETaIOB — MPOCThIX BelIeCTB. AoTponus U e€ npuunHbl. Ousnyeckue
cBoMcTBa HeMeTaI0B. OOIIe XUMUYECKHE CBOMCTBA HEMETAIJIOB: OKUCITUTEIBHBIC U BOCCTAHOBUTEIIBHBIE.
lanorensl, cTpoeHne HuX aroMOB U MoOJeKyl. DU3NUYeCKHEe U XUMHUYECKHE CBOMCTBA TaJIOT€HOB.
3aKOHOMEPHOCTH HM3MEHEHHsI CBOWCTB TaJOTEHOB B 3aBHCHMOCTH OT HMX ToJiokeHHs B llepmommueckoit
cucreMe. HaxoxieHre raJloreHoB B IPUPOJE U UX MOJIydeHHEe. 3HAUeHUE U MPUMEHEHHUE rajJor €HOB.



lamoreHoBOIOPOABI ¥ COOTBETCTBYIONIME WM KHCJIOTBHI: IUIABHKOBAs, COJsHAs, OpOMOBOJOPOMHAS,
nonoBoAopoaHasd. ['amoreHuapl. KaduecTBeHHbIE peaklUM Ha TajlOoreHUA-UOHBI. lIpuMeHeHue coenuHeHuin
TaJIOTEHOB U KX OMOJIOTHYECKast POJIb.

OO6mas xapakrepuctuka 31eMeHTOB VI A — rpynmel. Cepa B mpupone W e€ mojiydeHHe. AJUIOTPOIHBIC
Mo (HUKAIK cephl U MX CBOMCTBA. XMUMUYECKUE CBOWCTBA CEPHI U €€ IPUMECHEHHE.

CepoBo0pO/I: CTpOEHUE MOJIEKYJbI, (pU3NUecKre U XUMHYECKUe, ojydyeHue 1 3HadeHue. CepoBoaopogHas
kucnota. Cynbhuabl 1 ux 3Hadenue. JIroMuHO(OpHI.

Okxkcup cepsl (IV), cepuucras kucnora, cyiabGuthl. KayecTBeHHast peakius Ha CylIb(QUT-HOH.

Okxcup cepsl (VI), cepras kucnora, cynbgatel. Kpuctamnoruaparsl. KauecTBeHHas peakius Ha Cyib(ar-HoH.
CepHas KUCJI0Ta — CHIIBHBIN A71eKTpoJuT. CBOMCTBa pa30aBICHHON CEPHOM KUCIOTHI, KaK THITMYHON KHCIIOTHI:
B3aMMOJICHCTBHE C METaJUIaMH, OCHOBHBIMU M aM(OTEPHBIMH OKCHJIaMHU, OCHOBAHHSIMH U aM(OTEPHBIMU
TUApOKCUAaMHU, coiisiMu. KauecTBeHHas peakiius Ha Cynb(aT-uoH.

OOmas xapakTepUCTUKa 3JIEMEHTOB VA rpynnbl. A30T, CTpOCHHE aToMa W MOJIEKYJbl. Du3nyeckue u
XUMHYECKHE CBOICTBA U IPUMEHEHHE a30Ta. A30T B IPUPOJIE U €r0 OMOJIOTHYECKas poJib.

AMMUaK, CTpOCHHE MOJIEKYJbl U (PU3UYECKHE CBOWCTBA. AMMHAuHas BOJA, HANIATBIPHBIN CIUPT, THApPAT
ammuaka. JIOHOpHO-aKIENTOpPHBIA MexaHu3M oOpa3oBaHHMsl KaTHOHA aMMOHHUS. BoccTaHoBUTENbHBIE
cBoiicTBa aMMuaka. Conu aMMOHMS M UX puMeHeHue. KauecTBeHHas peakiys Ha KATHOH aMMOHUS.

Oxkcuapl a3ota: HeconeoOpasyrolme U KUCIOTHbIE. A30THCTas KUCIOTa U HUTPUTHL. A30THasl KHCIIOTa, €&
IIOJIy4eHHE U cBoMcTBa. HuTparsl.

®ocop, crpoenue aroma u amiorponusi. Dochuapl. Pochun. Oxcun dochopa(V) u oprodocdopHas
kucnora. ®ocdater. Pochopubie yanoopenus. HCEKTHITHIBL.

OO6mas xapakTepucTuka 3JeMeHTOB [V A- rpynmbl: 0COOEHHOCTH CTPOEHMSI aTOMOB, MPOCTBIX BEIIECTB U
COCIMHEHUH B 3aBUCHMOCTH OT IIOJIOKEHMS 2IeMEHTOB B [lepuonnueckoil cucreme. Yriepon. AJIOTPOIIHBIE
Monupukanuu: anmas, rpadut. AMOpQHBIA YrIepoq U ero copra: caxa, aKTUBUPOBAHHBIA YIoOJb.
Ancopbmusi.  XuMu4yeckne CBOMCTBa yriepoaa. KoOKCOXMMHYECKOEe TPOM3BOJACTBO M €r0 TMPOTYKIIHSA.
KapOupi.

Oxcupn yrinepona (II): crpoenue monexynbl, nonydeHue u ero cpoiictsa. Oxcup yranepona (IV): crpoenue
MOJICKYJIbI, MOJY4YeHHEe MU €ro CBoiicTBa. YronbHas Kuciora. Coilu yroipHOM KHCIOTHI: KapOOHAThl U
rupokapOoHaTel. TexHIUUeCKas U MUIIEBasi COAaA.

Heoprannueckue u OpraHu4yeckue BEIIECTBA. YTJIEBOJOPOJbl. XHUMHUYECKOE CTPOEHUE OPTraHUYECKUX
BEIIECTB, KaK MOPSA0K COETMHEHUS aTOMOB B MOJIEKYJIE 10 BaJIGHTHOCTH.

Mertan, 3TaH, KaK MpeAeNbHbIE YTIIEBOAOPOIbl. DTHIICH U alleTUJICH, KaK HempeenbHble (HEHACHIIICHHBIC)
yriaeBonopoabl. ['openue yrieBoaopooB. KauecTBeHHbIE peakIiiy Ha HENPEAEIbHbIE COeAMHEHMUS.
DOTUJIOBBI CHOUPT, €ro MOJy4YeHHe, MPUMEHEHHEe WU (PU3MONIOTUYECKOoe MeicTBUEe. TpexaToMHBIN CcHupT
riuepuH. KadecTBeHHass peakuMsi Ha MHOTOaTOMHBIE CHHMPTHL. YKCyCHas — TIPEICTaBUTENb Kiacca
KapOOHOBBIX KUCIOT.

Kpemuwuii, ctpoenue ero aroma u cBoiicta. Kpemuuii B mpupose. Cunuiunst u cuinad. Oxeun kpemuus (1V).
Kpemuuesas kucnora u €€ comu.

[IpousBoncTBo crekna M uemMeHTa. IIpoayKuus CHUIMKATHOM MPOMBIIUIEHHOCTH: ONTHYECKOE BOJOKHO,
Kepamuka, papdop, pasac. OnTuyeckoe BOIOKHO.

Hewmerannel B npupone. ®pakunoHHasi MeperoHka *XUAKOTO BO3/1yXa, KaK CHOCO0 IMONYy4EeHUs KHUCIOpOAa,
a3oTa, aprosa. [lonydenue docdopa, KpeMHUS, XJI0pa, HOJa. DIEKTPOIIU3 PACTBOPOB.

[TonydyeHue cepHON KUCIOTHI: CBHIPbE, XMMHU3M, TEXHOJIOTHYECKAs! CXEMa, METOJ] KUIIALIETO CJIOsl, PUHIUIIBI
TeruiooOMeHa, MPOTUBOTOKa U HUpKyasiuu. Oneym. [Ipoum3BOACTBO amMMHaka: ChIPbE, XUMHU3M,
TEXHOJIOTHYECcKas CXxema.

[IpakTudeckue paboOThI

2. 3yuyeHue CBOMCTB COJITHOW KHUCITOTHI

3. I3y4eHne CBOMCTB CEpHOM KHCIIOTHI

4. ITonydyeHne aMMHaKa U U3y4eHHUE €r0 CBOMCTB

5. Ilomyuenue yrileKuciaoro ra3a u M3y4eHue ero CBONCTB

Memannwt u ux coeounenus

[Tonmoxenune meramnos B llepuoanyeckoi cucreme xumudyeckux aneMeHToB /. 1. Menaeneesa, cTpoeHue ux
aTOMOB U KpuUCTaIoB. MeTtamindeckas CBA3b M MeTaJUIMUECKas KpUcTauinyeckas peméTka. dusznyeckue



CBOWCTBA METAJUIOB: BJIEKTPO- M TEIUIONPOBOAHOCTh, OTPaXKAIOIIas CIIOCOOHOCTb, MIACTUYHOCTh. CIIIaBbI
YEPHBIEC U IIBETHHIE.

Mertannel Kak BOCCTAHOBUTENM. OJIEKTPOXMMUYECKHH psAJ HanpsbkeHud. BsaumopeiicTBue MeTauioB ¢
HEMETAJUIAMH, OKCUIAMH, KUCIIOTaMHU, COJISIMU. AJTFOMUHOTEPMHUS.

Oxcuapl U TUAPOKCUABI IIETOYHBIX METAJJIOB, UX IOJYy4YEHHE, CBOMCTBA, NpUMEHeHue. Baxuelue coiau
HIEJIOYHBIX METAJUIOB, UX 3HAYEHUE B KUBOU U HEXKUBOU NIPUPOJAE U B )KM3HU YEIIOBEKA.

Oxkcuapl M TUAPOKCUIBI IIEJTOYHO3EMENBHBIX METAUIOB, UX IOJY4YeHHE, CBONCTBA M IPUMEHEHUE.
Baxueiimue conu meénoyHo3eMenbHbIX METAIIOB, MX 3HAUECHUE B MIPUPOJIE U JKU3HU uenoBeka. KapOoHatsl u
THJIPOKapOOHATHI KaJIbIIHS.

KéctkocTh BombI: BpeMeHHass M mocTosiHHas. CrocoObl ycTpaHeHHsT BpeMeHHOH jkécTkoctu. CrnocoObl
YCTpPaHEHHUS TOCTOSTHHOW KECTKOCTU. VOHUTBL.

CoenuHeHus alOMUHUA B IpUpojie. XUMUYeckue cBoicTBa amoMuHus. OCOOCHHOCTH OKCUAA U TUIPOKCHIA
ATIOMHUHUS KaK aM(OTEPHBIX COSTUHEHM. BaxkHeime com amroMuHuS (XJIOpHI, CYIbdar).

OcoOenHocTu cTpoeHus: aToma xenesa. XKenezo B mpupoae. Baxueiimue pyzsl xenesa. [lonydenue uyryna u
cranu. Oxcuasl u rugpokcuas sxenesza (II) u (1II). Conu xenesa (II) u (III). O6Hapy)eHUEe HOHOB KATHOHOB
JKene3a B pacTBOpe. 3HAUEHUE COCIMHEHU JKeme3a.

Koppo3zus xumuueckas u 3JIeKTpoXuMudeckasi. 3alliuTa METAIIOB OT KOPPO3HH.

Mertannsl B Ipupojie: B CBOOOTHOM BHIE U B Bue coeanHeHuid. [lonstue o Mmetaimypruu. YépHas u nBeTHas
METaJUTYPTHsl. [InpomeTtaimmyprusi, THAPOMETALIYPrus, SJIEKTPOMETALIyprus. JloMeHHBIM Iponecc.
[TepepaboTka 4yryHa B CTallb. DJIEKTPOIHU3 PACILIABOB.

[IpakTuueckue padboTh

6. [Tomyuenue sxecTKOM BOJIBI U CIIOCOOBI €€ YCTpaHEeHUS

7. PemieHne 3KCrIepUMEHTANIBHBIX 3aJ1a4 110 TeMe «MeTabi»

Xumus u okpyscarowan cpeoa

Crpoenwne 3emin: sIpo, MaHTHs, 3eMHasi KOpa, X XUMHYECKui cocTaB. JIutocdepa n e€ XUMHUECKHUI cOCTaB.
Mumnepansl. Pynel. Ocamounbsie mopozsl. llone3nblie uckomaeMble. XUMUYECKHH cOCTaB THIpOChEpHI.
XUMHYECKUN COCTaB aTMOC(EPHI.

HcTOYHUKH XMMHYECKOTO 3arps3HEeHHs] OKpYXKaromieil cpeapl. [moOalbHbIE SKOJOTHYECKHE MPOOIEMBI
YeN0BEYEeCTBA: MApHUKOBBIM 3P (EeKT, KHUCIOTHBIE JOXKAHM, O30HOBBIE JBIPhL.  MeXIyHapoIHOE
COTPYIHUYECTBO B 00JIACTU OXPaHbl OKPYXKAIOIIEH CPelbl OT XUMUYECKOTO 3arpsi3HeHus. «3enéHast XUMUSD.
MapkupoBKa ynakOBOYHBIX MaT€pUalOB, JIEKTPOHUKH U OBITOBOM TEXHHUKH, IPOJYKTOB MUTAHUS, STUKETOK
10 YXOIy 3a OJI€KI0M.

Ob600wenue 3nanuit no xumuu 3a Kypc ocHoénou wikonvl. Iloocomosxka k Ocnoenomy 20cyo0apcmeenHomy
IK3AMeEHy

CrpoeHne aTomMa B COOTBETCTBUH C IIOJIOKEHUEM XMMHUYECKOT0 j1eMeHTa B [lepuonnueckoii cucreme.
CtpoeHue BelecTBa: XMMUYECKas CBSI3b U KPUCTAIIMUECKHUE PEMIETKHU. 3aBUCUMOCTh CBOMCTB 00pa30BaHHBIX
3JIEMEHTAaMHU MPOCTHIX BEIIECTB (METAJIJIOB, HEMETAJIIOB, OJaropoJHBIX Ta30B) OT IMOJIOKEHHS 3JIEMEHTOB B
[lepnoanueckoii cucreme. TUMOIOrUS HEOPraHWMYECKHUX BELIECTB, JEJICHHE MX Ha KJIacChl W TPYMIBIL.
IIpencraBurenmy.

[Ipu3Hakn M yCIOBHS NPOTEKaHUS XMMHYECKUX peaknuii. THUIIONOrus XMMHYECKUX PpEaKkIHil Mo
pa3INYHBIM OCHOBaHUAM. Peakiiuy noHHOro ooMeHa. OKUCIUTENbHO-BOCCTAHOBUTEIbHbBIE PEAKIIUH.

XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTEpHbIE XMMHUYECKHE CBOMCTBA COJIE0Opa3yIOLIUX
OKCH/JIOB, THJIPOKCH/I0B (OCHOBaHMM, KUCIIOT U aM(OTEPHBIX THIPOKCUIOB), COJIEH.

[Inanupyemble pe3y/ibTaThl H3yYeHUS POTPAMMBI
JInuHOCTHBIC, MeTanpeAMeTHbIE M NIPeAMETHbIEe Pe3yJIbTaThl 0CBOCHHUSI Kypca
[To 3aBepiIeHNIO Kypca XMMHUH Ha 3Tarie OCHOBHOT'O 00111ero 00pa3oBaHus BBITYCKHUKH OCHOBHOM IIKOJIBI
JIOJIKHBI OBJIAZIETH CIEAYIOIUMU PE3yIbTaTaMu:
JIMYHOCTHBIMU pe3y/IbTaTaMU U3YUYEHHUS MTPEAMETa «XUMHUSD SIBISIFOTCS CIEAYIONNE YMEHHUS:

. OCO3HAaBaTh €MHCTBO U LIEJIOCTHOCTh OKPYKAIOLIETO MUPA, BO3MOKHOCTH €r0 IO3HABAEMOCTU U
00BSCHUMOCTH Ha OCHOBE JIOCTH)KEHUN HAYKH;
. MIOCTENIEHHO BBICTPaNBaTh COOCTBEHHOE LIEIIOCTHOE MUPOBO33PEHUE: OCO3HABATH MOTPEOHOCTH U

TOTOBHOCTH K CaMOOOPa30BaHMIO, B TOM YHCJIC U B PAMKaX CaMOCTOSITEIIBHOMN JeITeTbHOCTH BHE IIIKOJIBL;
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. OILICHUBATh KU3HEHHBIC CUTYAIIUU C TOUKHU 3PCHHS 0€30I1acHOT0 00pa3a KU3HU U COXPAHEHUS
3JI0POBBS;

. OILICHUBATh YKOJIOTHUECKUN PUCK B3aMMOOTHOIIICHUH YeJIOBEeKa 1 MPUPOIBI.

. (hopMHPOBATH FKOJIOTHUECKOE MBIIIJICHUE: YMEHHUE OLIEHUBATh CBOIO E€ATEIbHOCTD U MOCTYIKH
JIPYTHX JIFOJICH C TOYKU 3PCHHS COXPAaHEHUS OKPYKAIOIIEH CPeIbl - TapaHTa KU3HU U OJIarOnoydust JTFOACH
Ha 3emiie.

MeTtanpeMeTHBIMU Pe3yIbTaTaMH U3YUCHHS Kypca « XUMUs» ABIsIEeTCS (POPMUPOBAHUE YHUBEPCATHHBIX
yaeOHnbIx nevicteuii (YY /).

Perynarusueie YV /I:

. CaMOCTOSITENIbHO OOHAPYKUBATh U (POPMYIUPOBATH YUEOHYIO MTPOOIIEMY, ONIPeesaTh Lelb yueOHOU
JESITEIIbHOCTH;

. BBIIBUTATh BEPCUU PEILICHHUs TPOOJIEMbI, 0CO3HABATh KOHEUHBIN Pe3ysIbTaT, BEIOUpATh U3
MPEJIOKEHHBIX M UCKATh CAMOCTOSTENILHO CPEACTBA TOCTHIKEHUS 1IN,

. COCTaBJIATh (MHAUBUYaJIbHO WIH B TPYIIIE) IUIaH PEIICHUS TPOOIIEMBI;

. paboTas 1o TIaHy, CBepsATh CBOM JICHCTBUS C IEIBIO U, P HEOOXOAMMOCTH, HCTIPABIISITH OIIHOKH
CaMOCTOSITEINIbHO;

. B JIMAJIOTE C YYUTEIIEM COBEPIICHCTBOBATH CAMOCTOSITEIILHO BRIPAOOTAHHBIC KPUTSPUHU OLICHKH.
[TosnaBarensubie YV [:

. aHAJIM3UPOBATh, CPABHUBATH, KIIACCU(DUIIUPOBATH U 0000IIaTh (PAKTHI U SBJICHHS. BBISBIATE TPHUUNHBI
U CIICJICTBUS MPOCTHIX SIBICHUH.

. OCYIIECTBIISTh CpaBHEHHUE, KITacCU(DHUKAINIO, CAMOCTOSATEIHLHO BEIOMPAsi OCHOBAHUS M KPUTEPHH IS
YKa3aHHBIX JIOTHYECKHX OIepalluii;

. CTPOUTH JIOTUIECKOE PACCYKICHUE, BKIIOYAIOIICe YCTAHOBICHUE TPHYNHHO-CIICICTBCHHBIX CBSI3CH.
. CO3/1aBaTh CXEMAaTUYECKHUE MOJICIIH C BbIICJICHHUEM CYIIECTBEHHBIX XapaKTePUCTUK O0bEKTa.

. COCTaBJISITh TE3UCHI, PA3INIHBIC BUBI TUTAHOB (MIPOCTHIX, CIIOKHBIX H T.I1.).

. peoOpa3oBbIBaTH HHGOPMAIUIO U3 OJHOTO BUAA B APYTo# (Tabuuily B TEKCT U IIp.).

. YMETh OMPEIEISITh BO3MOXKHBIC HCTOUHUKH HEOOXOIUMBIX CBEICHUMN, TIPOU3BOAUTH MTOWCK

UH(pOPMaLINK, aHAIU3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTb.

Kommynukatususie VY /1:

CamocTosTenbHO OPraHU30BbIBaTh yueOHOE B3aUMO/ICHCTBHE B IpyIie (ONpeAessaTh OOLIHe ey,
pacnpenenaTb posy, 10roBapuBaThCs APYT € IPYroM H T.1.).

JlesatenbHOCTh 00pa30BaTENILHOTO YUPEXkKACHUS 0011ero oopazoBaHus B 00y4eHUH XUMUU JI0JIKHA ObITH
HaIpaBJieHa Ha JOCTHKEHUE 00YJaroIIUMHUCS CIEYIOIIMX JIUUYHOCTHBIX PE3YyIbTaTOB:

1. B IIEHHOCTHO-OPHUEHTALIMOHHOM c(hepe - UyBCTBO FOPAOCTH 32 POCCUHCKYIO XUMHUECKYIO HAayKYy,
IyMaHH3M, OTHOILIEHHE K TPYAY, LeJIeyCTPEMICHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA;

2. B TPYZ10BOH cpepe - TOTOBHOCTh K OCO3HAHHOMY BBIOODY JanbHelIIel 00pa3oBaTeIbHON TPACKTOPHH;
3) B [I03HABATEJIbHON (KOTHUTUBHOW, MHTEJUIEKTYaIbHON) cpepe —MOTHBALINUS YUEHUS, YMEHUE

YIPABIATh CBOEH MTO3HABATENIBHOM €ATEIBHOCTBIO.

MeTtanpeaMeTHbIMU pe3yIbTaTaMH OCBOCHHUS BHIITYCKHHUKAMU OCHOBHOW HIKOJIBI TPOTPAMMBI 110 XUMHUHU
ABIISIOTCA:

1. BJIa/ICHUE YHUBEPCAIbHBIMU €CTECTBEHHO-HAYYHBIMU CIIOCOOAMHU JIESITENIbHOCTH: HAOII0ACHHE,
U3MEpEeHUue, SKCIEPUMEHT, YdeOHOe HcCieI0BaHue; IPUMEHEHNE OCHOBHBIX Me-TOJIOB IT03HaHMs (CUCTEMHO-
MH(OPMaLIMOHHBIN aHAJIN3, MOJIEIUPOBAHUE) ISl U3YUEHUSI PA3JIMUYHBIX CTOPOH OKPYXKarolleH
NENCTBUTENBHOCTH;

2. MCIOJIb30BaHNE YHUBEPCAIBHBIX CIIOCOOOB JIEATEIILHOCTH 110 PELICHHUIO MPOOIEM U OCHOBHBIX
MHTEJUIEKTYaJIbHBIX ONEepalliii: HCIIOJIb30BaHHE OCHOBHBIX MHTEIUIEKTYaJIbHBIX ONepanuii: (hopMyIHupoOBaHUE
TUIOTE3, aHAJINU3 U CUHTE3, CPaBHEHUE, 0000IIeHNe, CUCTEMAaTH3allNs, BbISIBJICHUE TPUUNHHO-CIIEACTBEHHBIX
CBS3€H, TOMCK aHAJIOTOB;

3. YMCEHHUEC TrCHEPUPOBATH UJCU U ONIPEACIIATE CPEACTBA, HCO6X0}II/IMLIG JJId UX peain3alnu,

4. YMCHHEC OIIPCACIIATH HCIIU U 3ala4Uu ACATCIIbHOCTH, BBI6I/IpaTL CpCACTBa pCain3allvu 1ECJIN U
IMPUMCHATH UX Ha IIPAKTUKE,

5. HCIIOJIb30BAHHUEC PA3JIMYHBIX UCTOYHUKOB JIS TTOJTYYCHU A XHUMHYSCKOMN I/IH(I)OpMaLII/II/I.

Hpedmemﬁbl/wu pe3VAbMaAmamil 0CE0CHUS BbINYCKHUKAMU OCHOBHOU UWKOJIblL NPO2PAMMbL N0 XUMUU SGASIIOMCSL.




o PaCKpBIBATHL CMBICII MMOHSITHH «HMOH», KKATUOH», KAHUOHY, «IJICKTPOJJIUTHI», KHCIJICKTPOJIUTHI,
QICKTPOJIUTHYCCKAA AUCCOIMAUA», KOKHCIIUTEIb», «CTCIICHb OKHUCICHUA», KBOCCTAHOBUTCIIb),
«OKHUCJIICHHUECY, KBOCCTAHOBJICHUC),

. OTIpe/ICTIATh CTETNIEHb OKUCIICHUS aTOMa 3JIEeMEHTa B COCTUHEHUH;

. PacKpbIBaTh CMBICI TEOPUH IEKTPOIUTUYECKON TUCCOLUALINN;

. COCTaBJIATh YPaBHEHUS 3JEKTPOIUTHUECKOMN IUCCOIMALIUY KUCTIOT, IIeJI0Ye, CoNel;

. OOBSICHATH CYIIIHOCTB IPOIIECCa SJICKTPOTUTHUECKON AUCCOLMAINH U PEAKIIUI HOHHOTO 0OMEHa;
. COCTaBJIATh MOJHBIC U COKpAIIEHHbIC HOHHBIE YPABHEHUS PeaKInil oOMeHa;

. OIIpEIeNIATH BO3MOXKHOCTD MTPOTEKaHHUS PEaKIIUi HOHHOTO OOMEHa;

. MIPUBOJIUTH PEAKIIMU, TOJTBEPKIAIOIIIE KaueCTBEHHBIM COCTaB Pa3IMYHbIX BEIECTB;

. OIIPEAEIATh OKUCIIUTEND U BOCCTAHOBUTEID;

. COCTaBJISTh YPaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

. Ha3bIBaTh (PAKTOPHI, BIUSAIONINE HA CKOPOCTh XMMUYECKON peaKIui;

. KJ1acCU(UIUPOBATH XUMUYECKUE PEAKIIUU IO PA3IMYHBIM IIPU3HAKAM;

. XapaKTepU30BaTh B3aUMOCBSI3b MEX/1y COCTaBOM, CTPOEHUEM U CBOWCTBaMU HEMETAILIOB;

. MIPOBOAUTDH OMBITHI 110 MOTYYEHHIO, COOMPAHUIO U U3YYEHUIO XUMHYECKUX CBOMCTB Ia3000pa3HbIX
BELIECTB: YIJIEKUCIIOTO ra3a, aMMHaKa,;

. pacrno3HaBaTh ONBITHBIM IMyTEM ra3000pa3Hble BEUIeCTBA: YITIEKUCIIBbINA Ta3 U aMMHUaK;

. XapaKTepu30BaTh B3aMOCBSI3b MEX/1y COCTaBOM, CTPOEHHUEM U CBOWCTBaMU METAJIJIOB;

. Ha3bIBATh OPTaHUYECKHUE BEIIECTBA MO UX GopMylie: METaH, 3TaH, ITHICH, METaHOJ, YTaHO,

TJIMLOCPHUH, YKCYCHAA KHUCJII0TAa, aMUHOYKCYCHAasA KUCJI0Ta, CTCApUHOBAad KUCJI0Ta, OJICMHOBAA KHUCJIOTA,
T'JIFOKO34a,

. OLICHHMBATh BIMSHUE XUMUYECKOTO 3arpsi3HEHUS OKPY>KAIOILEH Cpe/ibl HA OPraHU3M UYEJIOBEKa,
. IpaMOTHO 00paIIaThCs C BELIECTBAMU B IIOBCEIHEBHON KU3HU;
. OTIpEAEIIATh BO3MOKHOCTD IIPOTEKAHMSI peaKLUii HEKOTOPBIX MPEACTABUTENEH OpraHN4YEeCKUX BELIECTB

C KHCIIOPOAOM, BOJOPOJOM, METAJIIAMHU, OCHOBAHUAMU, T'aJIOTE€HAMH.

Buinycknuk nonyuum 603MOHCHOCHb HAYYUMbCAL:

. BBIIBUTaTh U MPOBEPATH SKCIIEPUMEHTAIBLHO FMIIOTE3bI O XMMUUYECKUX CBOMCTBAX BEILECTB HA OCHOBE
UX COCTaBa U CTPOEHUS, X CLIOCOOHOCTH BCTYIaTh B XUMUYECKUE PEAKLIUHU, O XapaKTepe U MPOIyKTax
pa3IMYHBIX XMMHUYECKUX PEaKLUN;

. XapaKTEepPU30BaTh BEILIECTBA [0 COCTABY, CTPOCHHIO U CBOMCTBAM, YCTAHABIMBAIOT MPUYUHHO-
CJIEICTBEHHBIE CBSI3U MEK/y TaHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;

d COCTAaBJIAATH MOJICKYJIAPHBIC U ITOJIHBIC HOHHBIC YPABHCHUA 110 COKpaIIIéHHI)IM HOHHBIM YPaBHCHHAM;
. MIPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBISTH OKUCIUTENbHBIE WM BOCCTAHOBUTEIHHBIC
CBOICTBA C YYETOM CTEICHEN OKUCIICHHS DJIIEMEHTOB, BXO/IAIINUX B €r0 COCTAB;

. COCTaBJISITh YPABHEHHMSI PEAKI[Mi, COOTBETCTBYIOLIUX MOCIIE0BATEIbHOCTH MPEBPALLIEHUI
HCOPTaHNYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB;

. BBIJIBUTATh U IPOBEPATH SKCIEPUMEHTAIBHO TMIIOTE3BI O PE3YJIbTATaX BO3/ICUCTBUS Pa3IMUHbIX
($hakTOpOB HA U3BMEHEHHE CKOPOCTH XMMHYECKOW pEaKIlii;

. MCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS JJIS1 DKOJIOTUYECKH TPAMOTHOTO TIOBEJICHHS B OKPY KaroIIei
cpene;

. HCIOJIb30BaTh MPUOOPETEHHBIE KITIOYEBbIe KOMIETSHIIMU MTPH BBHITTOHEHUH MPOEKTOB U y4eOHO-
MCCJIEI0OBATENbCKUX 3a/1a4 110 U3YYCHHUIO CBOMCTB, CITOCOOOB MOYYEHUS U PACTIO3HABAHUS BEIIECTB;

. O00OBEKTUBHO OIEHUBATh HHPOPMAITUIO O BEIIECTBAX U XUMUYECKUX IMPOIIeccax;

. KPUTUYECKH OTHOCUTHLCS K TICEBJOHAYIHON MH(POpMAIU, HeJOOPOCOBECTHON pEKIIaMe B CPEICTBAX
MaccoBOi HHGOpMAIUH;

b OCO3HABATh 3HAYCHUEC TCOPETUICCKUX 3HAHUU 10 XUMUU JJISL HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA,
. CO3/Ial0T MOJIETU M CXEMBI JUIS PeIlleHUs] yueOHBIX U MO3HABATENbHBIX 33/1a4; TOHUMATh

HEO0OXOIMMOCTh COOIOZICHUS TIPEANMCAHIH, TPe/IaraéMbIX B MHCTPYKIIHSX 11O UCIIOJIB30BAHUIO JIEKAPCTB,
CpeaCTB OBITOBOM XMMHU U JIP.



TemaTnuyeckoe NIAHMPOBaHUE
IToBTOpenue u 00o0IIEHNE CBEACHUH 0 KypCy 8-To Kiacca. XuMudeckue peakiuu (15 1)

Hemeramnsl u ux coequuenus (28 1)
Mertasbl u ux coequHenus (16 )
O06001eHre 3HaHUH TI0 XMMHH 32 KYPC OCHOBHOM IIKOJBI. [10Ir0OTOBKA K OCHOBHOMY T'OCYIapCTBEHHOMY
sk3ameny (OI'D) (6u)
XuMus ¥ OKpyxaromias cpena (2 4)
[Iporpamma paccuntana Ha 66 daca (24aca B HEJIEIIIO).
KonrdecTBo KOHTPOJBHBIX padoT — 4

[IpakTrueckux padort — 7



