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IlosicHuTeILHAS 3aMUCKA

1.PE3YJIbTATBI OCBOEHUSA KYPCA

JINYHOCTHBIMH pedyjJbTaTaMu oﬁyqe}mﬂ ABJIAIOTCHA:

— YYBCTBO IOPJOCTH 33 POCCHUMCKYIO HayKy, T'YMAaHH3M, IIOJIO)KUTEIbHOE OTHOLIECHUE K
TPYAY, UEICYCTPEMIICHHOCTD,

TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JanbHEHIIed 00pa3oBaTeNbHON TPACKTOPHU

€CTECTBEHHO-HAyYHOTO HAIIPABJICHUS,

YMEHUE YIPABIATH CBOECH MO3HABATEILHOU EATEIbHOCTBIO.

MeTaﬂpe}]MeTHI)IMH pe3yJjJbTaTaMu ABJAIOTCH:

HCII0JIb30BAHNE YMEHUHN U HaBBIKOB PA3IMUHbIX BUJOB IM03HABATEIBHON JESTENLHOCTH,
HCII0JIb30BAHNE OCHOBHBIX WHTEIIEKTYaJbHBIX ONEpalMii: aHaJU3 U CHUHTE3, CPaBHEHUE,
0000111eH1e, CHCTEMAaTH3alluH, BbISIBIIEHHE IPUYMHHO-CIIEJICTBEHHBIX CBSI3€H,

YMEHHUE ONpPENeNATh LENH U 33aJa4u JIeATeIbHOCTH, BEIOUPATh CPEJICTBA peATM3alUU Lesel
U IPUMEHATH UX Ha MIPAKTHKE,

YMEHHE CaMOCTOSITEIbHOTO MPHOOpETEeHUs HOBBIX 3HAHWM, aHaiu3a W OIEHKU HOBOMU
nHpopmanuy,

WCII0JIb30BAHNE PA3IMYHBIX HCTOYHUKOB JUISI MTOJTy4€eHUs HH(OpMALINK.

IIpeaMeTHBIMH pe3yJIbTATAMU SABJISAIOTCH:

— (opMHpOBaHKE IEPBOHAYAILHBIX CHCTEMATH3UPOBAHHBIX MPECTABICHUN O BEIIECTBAX,
UXIIPEBPAIICHUSX U MPAKTHYECKOM NMPHUMEHEHHH;, OBJIAJICHHE MOHITUHHBIM almapaTom
Y CHMBOJIMYECKUM SI3IKOM XHMUH;
OCO3HAaHHE OOBEKTHBHO 3HAUYMMOCTH OCHOB XHMHMYECKOHl HaykHm Kak o00JacTH
COBPEMEHHOTOECTECTBO3HAHMSA,  XMMHYECKHMX  TPEBpAlCHWH  OpPraHHYeCKHX U
HEOPraHN4YeCKUX BEIIECTB KaK OCHOBBI MHOTHX SIBICHUH KUBOW M HEKUBOM ITPUPOIBI;
yriryOJieHre IpeICTaBICHNI O MaTepHaIbHOM €INHCTBE MUPA;
OBJIQICHUE OCHOBAMH XHMHYECKOIl TPaMOTHOCTH: CIIOCOOHOCTBIO AaHAIM3UPOBATH U
O0ObEKTUBHOOILICHUBATh JKU3HCHHBIE CUTYallUH, CBS3aHHbIE C XUMHEH, HaBBIKAMU
OezomacHOro oOOpalieHHs C BEIIECTBAMH, MHCIOJIB3YEMBIMH B IOBCEAHEBHON JKU3HH,
YMEHHEM aHAIM3UPOBaTh M IUIAHHUPOBATh IKOJOTMYECKH OEe30I1IaCHOE MOBEACHHUE B IIEIISIX
cOepekeHHsI 3I0pOBbS 1 OKPY)KAIOIIEH CpPeJIbl;
¢dbopMHpOoBaHME YMEHHH yCTaHABIMBATh CBSI3M MEKIY pEalbHO HAOII0JAeMbIMU
XAMHUYECKUMUSBICHISIMA M TPOLIECCaMH, IPOUCXOJSIIMMH B MHUKPOMHpPE, OOBSCHATH
NPUYMHBl MHOTOOOpa3usi BEIECTB, 3aBUCHMOCTh MX CBOWCTB OT COCTaBa M CTPOCHHS, a
TaKKe 3aBHCUMOCTh IPUMEHEHHS BEIIECTB OT X CBOKHCTB;
NpUOOpPETeHUs] OMbBITa HCIOJB30BAHUS  PA3JIMUHBIX METOJOB HW3Yy4YEHHUS BELICCTB;
HaOMIONEHUST 3auX MPEBPALICHUSMH MPU TPOBEJCHUM  HECIOXKHBIX XMMHUYECKUX
9KCIIEPUMEHTOB C UCIIOJIb30BAHUEM JIAOOPATOPHOTO 000PYAOBAHHS U TPHOOPOB;
YMEHHE OKa3blBaTh IEPBYIO IMOMOIIb IIPH OTPABICHUSAX, OXKOrax M JPYrHX TpaBMaXx,
CBSI3aHHBIX CBELIECTBAMH U J1a00OpaTOPHBIM 00OPYOBAHUEM;
OBJIaZICHWE MpueMamMu paboTel ¢  uHGpoOpManMed  XUMHUYECKOTO  COJepXKaHHUf,
MIpeJCTaBICHHON Bpa3HO Gopme (B BUAE TEKCTa, GopMyll, rpadMKOB, TAOIUYHBIX JAHHBIX,
cxeMm, (potorpaduit u ap.)
CO3/IaHME€ OCHOBBI s (OPMUPOBaHHMS HWHTEpeca K PACHIMPEHHUIO U YIIIyOJCHHIO
XMUMUYECKUX3HAaHUH U BbIOOpa XMMHH Kak NpO(QMIBHOTO MHpeaMeTa IMpH Mepexoae Ha
CTYNEHb CpeAHero (MOJIHOro) o0mero oopa3oBaHus, a B JaJibHElIIeM U B KauecTBe chepsl
cBO€ MpohecCHOHATBHOM 1A TEIbHOCTH;



— (dopMmupoBaHWEe TPEACTABICHWH O 3HAYCHHMM XUMHUYECKOM HAYKH B  pCUICHUH
COBPCMCHHBIX3KOJIOTHUCCKUX HpO6H€M, B TOM YHUCJIC B NPCAOTBPALICHUH TCXHOI'CHHBIX U
IKOJIOTMYECKHUX KaTacTpod.

BbINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYHUThCS:

— 3HaTh XMMHYECKYIO CUMBOJIUKY: 3HAKU XUMHYSCKUX AIIEMEHTOB, (HOPMYITBI
XUMUYECKUX BEIIECTB, YPAaBHEHMUsS] XUMUUYECKUX PEAKIIU;

— Ba@XHEHIIME XUMHYECKHE TOHATUS: BEIIECTBO, XMMHUYECKUU D3JIEMEHT, aTOM, MOJIEKYIa,
OTHOCHTEJIbHBIC aTOMHAsI M MOJICKYJISIpHAsi MacChl, HOH, KATUOH, aHUOH, XUMHYECKas CBS3b,
3NEKTPOOTPUIIATEIFHOCTh, BaJIEHTHOCTh, CTENEHb OKHCIIEHHs, MOJIb, MajsipHas macca,
MOJISIDHBI  O0OBEM, pPAaCTBOPBI, JJIEKTPOJUTHI M HEIICKTPOJHUTHI, 3JICKTPOJIUTHUYECKAS
JACCOIMAINS, OKUCIHUTCIbL U BOCCTAHOBHUTEIb, OKHCICHHE U BOCCTAHOBJICHHE, TEILJIOBOM
3¢ dexT peakiuu, OCHOBHBIC TUIIBI PEAKIIUN B HEOPTaHUYECKOU XUMUU;

— XapakTepHbIC MPU3HAKA BAXKHEUIIINX XUMHUECKUX TTOHSATHH;

— O CYIIECTBOBAaHMU B3aWMOCBSI3M MEXKIY BAXHEHITMMHU XUMHYECKUMU MTOHSATHUSIMU;

— CMBICT OCHOBHBIX 3aKOHOB M TEOPHUU XHMHH: aTOMHO-MOJIEKYJSIpHAs TEOpus,
3aKOHBI COXPAaHEHHsI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, Nepuoandeckuii 3akox /. U.
MenpeneeBa

BbpInyCKHUK HAy4YUTCH:

Ha3sbIBaTh: XUMHUYECKHE DJIEMEHTHI; COCTMHECHUS N3YYCHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;
OpraHWYECKHEe BemIecTBa MO WX (opmysie: MeTaH, 3TaH, JTUJICH, alleTUJICH, METaHOJ, JTaHOJI,
TJIMIEPUH, YKCYCHasg KHUCIOTa, TIIF0K03a, caxaposa.

OO0bsICHATBH: (U3MUECKUH CMBICI aTOMHOTO (HOPSIKOBOTO) HOMEpPAa XHUMHYECKOTO 3JIEMEHTa,
HOMEpPOB TpyHmbl U nepuoda B nepuoandeckor cucreme .M. MennaeneeBa, K KOTOPbIM AJIEMEHT
MPUHAJICHKUT;

3aKOHOMEPHOCTH U3MEHEHHSI CTPOCHHSI aTOMOB, CBOMCTB JIEMEHTOB B IMpeJIEax MaJIbIX MEPHUOJIOB
Y TJIaBHBIX TIOATPYIIT, & TAK)KE CBOMCTBA 00pa3yeMbIX UMH BBICIINX OKCHUJIOB;

CYITHOCTh TpOIleccCa AJICKTPOJUTUUYECKOW JUCCOIMAIMA | PEaKIuii HOHHOTO 0OMEHa
XapakTepu30BaTh: XUMHUUECKHE JIEMEHTHI (OT BOJOPOJA IO KAJIBIIHs) HA OCHOBE UX IMOJIOKEHUS
B MEPUOJMYECKON cUCTeMe XuMHUUueckux 3eMeHToB JI. . MenneneeBa u 0COOCHHOCTEH CTpOCHUS
HX aTOMOB;

B3aMMOCBSI3b MEXK]y COCTaBOM, CTPOCHHMEM U CBOWCTBAaMHU BEUIECTB;

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJACCOB  HEOPraHUYECKUX BEIIECTB: OKCHIOB, KHUCIIOT,
OCHOBAaHHH U COJICH.

OnpeneasnTs, KJIacCH(PUIMPOBATH; COCTAB BEIIECTB MO MX (OPMYJIaM; BAJICHTHOCTh U CTEIICHb
OKHCJICHMS dJIEMEHTA B COCIUHCHHH;

BHUJI XMMHMYECKOM CBSI3U B COEOUHEHUAX; MPUHAUICKHOCTh BEUIECTB K OIPEACIIEHHOMY KIlaccy
COCJIMHEHMI; TUIIBI XUMUYECKUX PEAKIINM;

BO3MOJKHOCTb ITPOTEKAHUS PEAKIIUii HOHHOTO OOMEHa.

CocTaBisiTh: CXEMbl CTPOCHHUS aTOMOB IepBbIX 20 3JeMEHTOB mnepuoaudeckou cucrtemnl JI.U.
MenneneeBa; GopMyIibl HEOPraHUYECKUX COSTMHEHUH U3yUeHHBIX KIIACCOB;

YPaBHEHUSI XUMUYECKUX PEAKIIUI.

OOpamarbesi: ¢ XUMHUYECKOW Tocynod W jabopaTopHbIM oOopyaoBaHueM. Pacro3HaBaTh
OTIBITHBIM TYTEM: Ta3000pa3HbIe BEUIECTBA: KHUCIOPOJ, BOJOPOJ, YIJIEKUCHIBIH Ta3, aMMHUAakK;
pacTBOpBl KHUCJIOT W IIEJIOYeH 10 M3MEHEHHIO OKpPAacKU MHAMKATOPA; KUCIOTHI, IIEJIOUU U
COJIM TI0 HAIMYUIO B UX PacTBOpax XJIOpHUI-, Cylb(dar-, kKapOOHAT-UOHOB U MOHA AMMOHHSI.
BoruncasiTh: MacCoBYIO JIOJIFO XUMUYECKOTO 3JIEMEHTa Mo GopMysie COSTUHEHH;MacCOBYIO OO
BEILIECTBA B PACTBOPE;

KOJIMYECTBO BEIECTBA, 00BEM HIIM MacCy BELIECTBA MO KOJUYECTBY BEIIECTBA, 00bEMY WM Macce
peareHTOB WX MPOJAYKTOB PEAKIIUH.



Hcnonb3oBare npuodpeTeHHble 3HAHWUST M YMEHHUSI B IPAKTHYECKOH [1esiTeIbHOCTH U
NOBCEAHEBHOM KM3HU IS

6e301macHOro oOpaleHusi ¢ BEIIECTBAMU M MaTepuajiaMy B MOBCEIHEBHOW >KU3HU U TPAMOTHOTO
OKa3aHMsI TIEPBOM MOMOIIM MPH 0XKOTrax KUCIOTAaMH M LIeI0YaMu; OObSICHEHHS OTIECNIbHBIX (DaKTOB
Y TIPUPOJHBIX SIBICHUH; KPUTHUECKOM OLIEHKH MH()OPMALIUH O BEIIECTBAX, UCIIOJIB3YEMbIX B OBITY.

2. COJIEPXKAHUE KYPCA BHEYPOUHOMH JEATEJIBHOCTH

PA3JIEJI 1 BEHIECTBO (5 gacoB)

Crpoenne aroma. CTpoeHHE DSJIEKTPOHHBIX O000JIOYEK aTroMOB MepBbIX 20 3JIEMEHTOB
nepuoanueckoir cuctembl . MenneneeBa. CoBpeMEeHHBIE MPEJICTABICHUS O CTPOCHUM aTOMA.
JIBukeHne diekTpoHa B aToMe. AtoMHas opOutanb. [locrnenoBarenbHOCTh  3aMOJIHEHUS
AJIEKTPOHHBIX 000JI0UEK B aTOMaxX. DJIEKTPOHHbIE U rpaduueckre (GopMyJibl aTOMOB 3JIEMEHTOB.
Pabora ¢ TpeHupOBOYHBIMU TECTAMHU IO TEME.

[Iepnoanueckuil 3aKOH M MEPUOAUYECKAsl CHCTEMa XMMHMYECKUX 3ieMeHToB (M. Menneneesa.
I'pynnel 1 mepuoapl NEPUOANYECKONW CHUCTEMBL. DU3NYECKHI CMBICI NOPSAIKOBOIO HOMeEpa
XMUMHMUYECKOTO 3JEMEHTA. 3aKOHOMEPHOCTU WM3MEHEHHsI CBOMCTB 3JIEMEHTOB M UX COEJUHEHHH B
CBSA3M C TIOJIO)KEHHWEM B MEPUOJUYECKONW CHCTEME XMMHMUYECKHUX 3JIEMEHTOB. XapaKTepUCTHKa
XMUMHUYECKHUX CBOMCTB 3JIEMEHTOB TIJIaBHBIX MOJTPYII U MEPUOJAUYHOCTh WX HU3MEHEHHUS B CBETE
AJIEKTPOHHOTO cTpoeHus aroma. OOmias XapaKTepuUCTUKa 3J€MEHTa Ha OCHOBE €ro MOJOXKEHHS B
nepuoanueckoit cucreme J[. 1. Menzaeneena.

PaGora ¢ TpeHupOBOYHBIMU TECTaMU TI0 TEME.

Crpoenue BemiecTB. XHMMHYECKasi CBsI3b: KOBaJIeHTHas (IOJIIpHAsi M HEMOJIApHAs), MOHHaf,
MeTalinyeckas. XuMHUYecKasi cBsi3b aToMOB. KoBaneHTHasi CBsI3b U MEXaHM3M €€ 00pazoBaHUS.
[TongpHas u HenmonsipHas KOBajJeHTHasA CBs3b. CBOMCTBA KOBAJEHTHOW CBA3U. OJIEKTPOHHBIE U
CTpYKTypHBIE QopMyibl BemecTB. MoHHas cBsA3b M MexaHu3M e€ oOpasoBanus. CBOICTBa MOHOB.
Merannnueckas CBA3b.

[IpakTueckoe 3anarue. CocTaBieHUE JEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIT BEIIECTB.

BanenTHOCTh XMMHUECKUX 37IeMEHTOB. CTENeHb OKUCICHHUSI XUMUYECKHUX AJIEMEHTOB. BaneHTHbIe
a5eKTpoHbl. BaneHntHocTs. BaeHTHBIE BO3MOKHOCTH aTOMOB. CTeleHb OKHCICHUSI.
[IpakTueckoe 3anarue. CocTaBieHUE JEKTPOHHBIX U CTPYKTYPHBIX (hOPMYIT BEIIEeCTB.

[IpocTeie u cnoxkHbie BemecTBa. OCHOBHBIE KIIAcChl HEOpraHMYECKHUX BemnlecTB. HomeHkaTypa
HeopraHuueckux coeauHeHui. Kiaccudukaius BemecTB: MPOCThIE M CIOXKHBIC, METaUlbl U
Hemetaiuibl. Knaccudukanus HeOpraHU4eCKHX BEIIECTB, MX IeHeThuyeckas cBsi3b. HomeHkiatypa,
KJ1acCU(pUKAIUs OKCUAOB, KUCIOT, COJICH 1 OCHOBaHUH.

PaGota ¢ TpeHupOBOYHBIMU TECTaMU IO TEME.
PA3JIEJ 2 XUMHUYECKAS PEAKILIUS (5 yacoB)

Xumuyeckasi peakuus. YCIOBHUS U NPU3HAKU MPOTEKAHUS XMMHUYECKUX peakluuid. XUMUYECKUE
ypaBHeHus. CoxpaHeHue macchl BemiecTB. Dusnueckue W xumuueckue spieHus. CpaBHeHHE
MPU3HAKOB (DM3UYECKUX W XMMHUYECKUX siBIeHMH. Hammcanue ypaBHeHHME XMMHUYECKUX PEaKIIUM,
paccraHoBka K0d(h(HULIHEeHTOB. 3aKOH COXpaHEHHS MAacChl BEIIECTB.

PaGota ¢ TpeHUPOBOYHBIMH TECTAMU TIO TEME.

Knaccudukarus XUMHUECKUX peaklUi 1Mo pa3NTuYHBIM MIPU3HAKAM: YUCITY U COCTaBY MCXOIHBIX
Y TIOJTYYEHHBIX BEIIECTB, M3MEHEHHIO CTENICHEN OKUCIICHUS XUMUYECKUX 3JIEMEHTOB, MOTJIOIIEHUIO
Y BBIJICJICHUIO SHEPTUH.
Pa3znuunble kKmaccupUKAIIIN XUMUYECKUX PEAKIIHA, TPHUMEPHI.
PaGota ¢ TpeHUPOBOYHBIMH TECTAMHU.



DNEKTPOJIUTHI U HEANEKTPOIUThL. KaTHOHBI M aHMOHBI. DJIEKTPOJIUTHYECKAS JUCCOLMAIUS KUCIIOT,
1IeJI04el U cosiel (CpeaHuX). DIEKTPOIUTHI U HEBIEKTPOIUTHI. DIEKTPOIUTHYECKAs TUCCOLMALUs
B pacTBOpax M paciuiaBax. PoJsib BOJIbI B mpoliecce AMEKTPOJUTHYECKOU auccoruanuu. CrerneHb
nuccoruanuu. KoHcTanTa auccomuanuu. XUMHYSCKHE CBOMCTBA KHCIOT, COJIEM M OCHOBaHUI B
CBETE TEOPHUH IEKTPOJUTUUECKON TUCCOIUAIIH.

PaGota ¢ TpeHUPOBOYHBIMH TECTAMHU.

Peakiun nonHoro oOMeHa M yclioBHS HMX ocyuiecTBiieHUs. COCTaBJIEHUE MOJICKYISIPHBIX U
VMOHHBIX YPAaBHEHUN. YTIpaKHEHUE Ha HAlCAaHUE YPaBHEHUN peakuii HOHHOTO 0OMEeHa.

OKHCIIUTENFHO-BOCCTAHOBUTENIbHBIE peakiuu. OKUCIUTENb U BOCCTAaHOBUTENb. [Ipoiecch
OKHUCIJIEHHUs U BoccTaHoBieHMs. CocraBieHue ypaBHeHuid OBP: meron snekTpoHHOro OasiaHca u
METO/1 OJypeakui (MOHHO-3JIEKTPOHHBIA METOT).

[Ipaktnueckoe 3anstue. CocraBinenue ypaBHeHuid OBP meromom snexkTpoHHOro OanaHca u
METOJIOM  TOJypeaknuil. YNpaKHEHHE Ha  COCTaBJICHWE  YpPaBHEHUH  OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUMN.

PA3JIEJI 3 DJEMEHTAPHBIE OCHOBBI HEOPTAHMYECKOH XWMMHW.
MNPEACTABJIEHUSA Ob OPTAHUYECKHUX BEIHLIECTBAX
(13 yacoB)

XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAUNIOB M HEMETAUIOB. XHWMHYECKHE CBOWMCTBA
MPOCTHIX BEIIECTB-METAUIOB IIEJIOYHBIX M IIETOYHO3EMENbHBIX METAJUIOB, AJIFOMUHUSA, >Keliesa.
OO6mrast xapakTepucTuka MeramuioB. Pacmonoxxkenne meramioB B Ilepmommueckoit cucreme JI.U.
MeHnneneeBa, M3MEHEHHME HUX CBOWCTB IO MepuoJaM M TpynmnaMm. IJIEKTPOXUMHYECKHHN psif
HalpsDKEHUS METAJIOB. XHWMHUYECKHE CBOMCTBA METAUIOB. XAapaKTEPUCTHKUA  MIEJIOYHBIX H
MIEJT0YHO3EMENIbHBIX METaJUIOB, ATIOMUHUSA, Kelle3a. XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-
HEMETAJUIOB: BOJOpPOJa, KHCIOpOJa, TajJoreHOB, cepbl, a3oTa, ¢ocdopa, yriaepona, KpeMHHS.
OO6mrast xapakTepucThka HeMeTaioB. Paconoxkenne metayoB B Ilepuonnueckoit cucreme .M.
MenneneeBa, M3MEHEHHE WX CBOMCTB M0 TNEpuoJaM M TpynmnamM. XUMHYECKHME CBOWMCTBA
HEMETAJJIOB. XapaKTepUCTHUKU  BOJOPOJAA, KHUCIOPOJa, TajoreHOB, cephl, a3ota, Qocdopa,
YIJIEpO/1a, KPEMHHMS U UX COETUHEHUI.

XHWMHMYECKHE CBOWCTBA CIIOXKHBIX BEIIECTB. XHWMHYECKHME CBOWCTBA OKCHUIOB: OCHOBHBIX,
amboTepHbIX, KUCIOTHBIX. HomeHkaTypa, kiaccu@ukaius, XMMHUYECKHE CBOWCTBA U CHOCOOBI
MOJTY4YEHUS] OKCHUJIOB.

PaGota ¢ TpeHupPOBOYHBIMH TECTAMHU.

XUMHUYECKHE CBOWCTBa OocHOBaHWW. HoMeHkmarypa, kiaccudukaius, XMMUYECKHE CBONCTBA U
CHOCOObI OJTYYEHHS] OCHOBAHUI.

PaGota ¢ TpeHHpPOBOYHBIMU TECTAMHU.

Xumuyeckue cBoicTBa KkucinoT. Homenknatypa, kinaccudukanusi, XUMHYECKHE CBOWMCTBA H
CHOCOOBI OTYYCHHS KUCIIOT.

PaGota ¢ TpeHHupPOBOYHBIMU TECTAMHU.

XuMmuyeckue cBoiicTBa conel (cpennux). Homenknatypa, kiaccupukanus, XUMHYECKUE
CBOMCTBA M CIIOCOOBI MOTYyYEHUS COTEH.

PaGota ¢ TpeHUPOBOYHBIMH TECTAMHU.

B3auMoCBsI3p  pa3nMYHBIX KIIACCOB HEOPraHWYECKUX BEILIECTB.

I'eneTnueckas CBSI3b MKy KJIaCCAaMH HEOPTaHUYECKUX COEAMHEHUMN.
[IpakTueckas paboTa. BeinmonHeHre yrpakHEeHUH Ha IIETOYKY MTPeBpaIeHU.
PA3JIEJI 4 METO/bI IO3HAHMSA BEIIECTB U XUMHWYECKHUX SABJIEHUMH.

IKCIIEPUMEHTAJIBHBIE OCHOBbI XUMHMH (6 yacos)

[IpaBuna 6e3omacHoi paboTHI B MIKOJIKHOM Nabopartopun. JlabopaTtopHas mocyaa u 060pyAOBaHHUE.
Pazgenenne cmeceld m ounctka BemecTB. IIpurotoBnenue pactBopoB. OmnpeneneHue Xxapakrepa
Cpelibl pacTBOpPa KUCIOT U LIEJI0UYEH ¢ MOMOIIbIO0 HHAUKATOPOB. KauecTBeHHbIE peakii Ha NOHBI B
pacTBope (xJIopua-, cynbdar-, kapOoHAT-HOHBI, HOH AMMOHHS).



[Tomyuenne ra3000pa3HBIX BemlecTB. KadecTBEHHBIE pEaKIMU Ha ra3o00pa3HbIe BEIIECTBA
(kucmopon, BOJIOPOJ, YIJIEKUCIIBIN Ta3, aMMHUaK).
[IpoBenenue pacueToB Ha OCHOBE (POPMYII U ypaBHEHUN peakiuii. Pemenue 3aay.
Brrunciienuss MacCcoBO# JOJIM XUMHYECKOTO 3JIEMEHTA B BEIECTBE.
Brrunciienuss MaccoBO# JOJIM PaCTBOPEHHOI'O BEILIECTBA B PACTBOPE.
Brruncnenue KoJaMdecTBa BEIIECTBA, MAcChl WM 00bEMa BEIIEeCTBA 1O KOJWYECTBY BEIIECTBA,
Macce Ui 00beMy OJIHOTO U3 PeareHTOB HJIA MPOIYKTOB PEAKIIUH.
PA3JEJ 5 XUMUSA U KU3HD (2 yac)
[TpoGnembl ©€30MacHOTO HWCHOJIB30BAHUS BEIIECTB W XWMHUYECKUX PEAKUUH B IOBCEIHEBHOU
KU3HU. XUMUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH Cpebl U €ro MOCISACTBUSI.
PaboTa ¢ TpeHUPOBOYHBIMU TECTAMH.
PA3JIEJI 6 IIpakTuky™m no pemennto 3agay (3 yaca)



TEMATHYECKOE IINTAHUPOBAHUE

HaumeHoBaHue pa3ie/ioB U TeM

KoanuyecTBo yacoB

Ne n/m
nporpamMmal Bcero IIpakTnyeckune padornl
BemecTBo.
XHUMHYECKasl peaKiusi 1
JJieMeHTaApPHbIE OCHOBBI
3 pHbIC 13 1.5
HEOPraHUYeCKOil XUMHUH.
Metoabl HO3HAHUSA BEIECTB U
4 XUMUYECKHUX SABJICHUM. 6 0.5
IKCNEePUMEHTAIbHbIE OCHOBBI XUMHH
5 XUMHUS U KU3HbD. 2 0.5
OO61Iee KOJIMYECTBO YacoOB 10 MporpaMmme 34 3.5




IHOYPOYHOE IVTAHUPOBAHMUE

Ne i/t

Tema ypoka

KoanyecTBo yacoB

Bcero

IIpakTHYeckue
padoThbI

Conepxanue

BemecTBo 8 u

Crpoenue aToMma.

ATOMBI U MOJIEKYJIbI. XUMHUUYECKUI
aneMeHT. Ctpoenue aroma. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK ATOMOB MEPBBIX
20 »51eMEHTOB MEPUOINYECKON CUCTEMBI
J.1. Mennaeneena.

[Tepuonnueckuii 3akoH u [leprnoanueckas
CHCTEMA XUMHUYECKHUX DJIEMEHTOB
J.M.Menneneena.

[lepnoanueckuil 3aKOH U MEPUOINYECKAS
cucTeMa XUMU4ecKux 3eMenToB J[.U.
MengeneeBa. [ pynibl U mepuo bl
MEePUOINYECKON cucTeMbl. DU3NUECKUI
CMBICJI IOPSAKOBOTO HOMEPA XUMUYECKOTO
anemenTta. Cea3b 113 u Crpoenus atoma.

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
9JIEMEHTOB U UX COEIUHEHHUI B CBI3H C
noJjioxxenueM B [lepuoanyeckoii cucreme
xuMmudeckux saemenToB .M. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
9JIEMEHTOB U UX COEIUHEHUI B CBI3H C
MTOJIOYKEHHUEM B IEPUOANICCKON CUCTEME
XHMHUYECKHX DJIEMEHTOB- METAJINYECKHE U
HEMETAJUIMYECKHEe CBOMCTBA,
AIEKPOOTPHUIIATEIIHBHOCTD

ATOMEI U MOJICKYJIBI. XHUMHUYECKUM 3JIEMEHT.

HpOCTLIe H CJI0KHBIC BEIICCTBA.

Knaccudukanus
BEIIIECTB.
ITpocteie u CII0KHBIE BEIIIECTBA.
OcHOBHBIE  KJacChl ~ HEOPraHUYEeCKHX
BemecTB. HomeHknatypa(MexxayHapoHas
51 UCTOpUYECKast) HEOPraHUYECKUX
COCIUHEHHUMN.

HCOPTraHUYCCKHUX




BaneHTHOCTh XUMHUYECKUX 3IEMEHTOB BaneHTHOCTh XUMHUYECKUX FIEMEHTOB.
1 CreneHb OKUCIIEHUS XUMHUECKUX
AJIEMEHTOB
XHUMHUYECKas CBA3b XuMHUYecKass ~ CBS3b:  KOBAJCHTHas
1 (monsipHass W HEMOJISIpHAsl), HWOHHAs,
MeTaJIJINYECKasl. Kpucrannnueckue
PEIIEeTKHU.
CreneHb OKUCIIEHUSI XMMHUUYECKUX 3JIEMEHTOB 1 Crenenp OKHUCJICHUS XUMHUYECKUX
AJIEMEHTOB
Hrorosoe TectupoBaHue Mo TeMe 1

Xumuyeckasi peakuus (5 yacos)

XuMHYecKasi peakius.

Xumuueckass — peakuus.  YCIOBUA U
NpU3HAKA  TPOTEKAaHUS  XUMHUYECKHUX
peaKkum. XuMH4ueckue yYpaBHEHHS.
CoxpaHeHHMe  MacChl  BEIIECTB  IpHU
XUMUYECKUX PEAKIUAX.

Knaccudukanus XuMUuecKuX peakiiui.

0.5

Knaccudukarus XuMU4eCKUX peaKiiui 1mo
Pa3IMYHBIM MPU3HAKAM: YUCITY U COCTaBY
HCXOJIHBIX U MOJTYYCHHBIX BEIIECTB,
W3MEHEHUIO CTENEHEH OKHUCIIEHNS
XHMHUYECKHX DJIEMEHTOB, ITOIJIOIIEHHIO U
BBIJICTICHUIO DHEPTUH.

9J'IeKTpOJ'H/ITI/I‘IeCKaSI JUucconuanusa

0.5

DJEKTPOIUTHI U HEANEKTPOIUThL. KaTnoHs!
Y aHUOHBI. DIIEKTPOIUTHUECKAS
JICCOIIMAIINS KUCIIOT, IIeJI0Yeh U coJiei
(cpennux).Peakiiun HOHHOTO OOMEHa H
YCIIOBHSI UX OCYIIIECTBIICHHSI.

OKHCIUTETbHO— BOCCTAHOBUTEIIHHBIC
pCaKkIuu.

CreneHu OKHCJICHHA. Oxucnureab n
BOCCTAaHOBHTCIIb. OKHCIUTEIBHO-
BOCCTAaHOBUTCJIbHBIC PCAKIINH.

MeTton SJICKTPOHHOT'O Oananca.




10

Oo6o061IEHNE.

1

XuUMHUYECKask peakuus

3JIeMeHTapHBIe OCHOBBI HeopraﬂnquRoﬁ xumun.13

11

XHUMHUYECKUE CBOMCTBA MPOCTHIX BEUIECTB.

XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB-
METAaJIJIOB: IIECIOYHBIX U
IIEJI0YHO3EMEIbHEIX METAIIJIOB,
AITFOMUHUS, KelIe3a.

12

XHUMHUYECKUE CBOMCTBA MPOCTHIX BEUIECTB.

0.5

XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB-
HEMETaJIJIOB: BOJOPO/Ia, KUCIOPO/a,
rajoreHoB, cepbl, a30Ta, Gpocdopa,
yriaepoja, KpeMHHUsI.

13

XHUMHYECKHE CBOMCTBA CIIOKHEIX BEINISCTB.

XUMHYECKHE CBOMCTBA OKCHIIOB:
OCHOBHBIX, aM(i)OTepHI)IX, KHUCJIIOTHBIX.

14

XHUMHYECKHE CBOMCTBA CIIOKHEIX BENISCTB.

XUMHUYECKHE CBOMCTBA OCHOBAHUIA

15

XHUMHUYECKHE CBOMCTBA CJIOKHEIX BEIIECTB.

XUMHUYECKHUE CBOMCTBA KUCIOT.

16

XHUMHUYECKHAE CBOMCTBA CJIOKHEIX BEIICCTB.

XUMHUYECKUE CBOMCTBA COJIEH (CpeaHUX).

17

T'eneTnyeckue cBsA3M.

BzanmocBs3n Pa3IMYHBIX KJIaACCOB
HCOPraHN4YCCKUX BCIICCTB.

18

O060011eHuE.

XHUMHYecKre CBOMCTBA OCHOBHBIX KJIACCOB
HCOPraHN4YCCKUX CO@,Z[I/IHGHPIfI.

19

TectupoBanue

BzanmocBs3n Pa3JIUIHBbIX KJIaCCOB
HCOPraHN4eCKUX BECIICCTB. Xumudeckue
CBOMCTBaA OCHOBHBIX KJIaCCOB
HCOPraHU4CCKUX COGﬂHHGHHﬁ.

20

.TectupoBanue

BzaumocBs3b Ppa3InIHbIX KJIaCCOB
HCOPraHM4CCKUX BCIICCTB. XUMHYECKHE
CBOMCTBA OCHOBHBIX KJ1aCCOB
HCOPIraHN4ICCKUX COCIUHEHUH.

21

Pemenue 3amau

0.5

BzaumocBs3b Ppa3JINYHbIX KJIACCOB
HCOPraHN4YCCKUX BCIICCTB. XUMHYECKHUE
CBOMCTBA OCHOBHBIX KJIaCCOB




HEOPraHWYECKUX COECTMHEHHUI.

22

Pemenue 3amau

B3auMocCBs3b pa3an4HbIX KIaCCOB
HCOPraHN4CCKUX BCIICCTB. XuMudeckne
CBOMCTBA OCHOBHBIX KJIACCOB
HCOPraHN4YCCKUX COCIIPIHGHPIfI.

23

O06o061IEHNE

1

MeToabl IO3HAHUS BelIeECTB M XUMHYECKHX SIBJIEHUH. 3KcnepnMeHTa.m,m,1e OCHOBBI XHMHH 6 4acoB

24

Xumudeckas 1abopaTopus.

[IpaBuna 6e30macHOM pabOTHI B IITKOJIHHON
naboparopuu. JlabopaTopHas nocyna u
000pyI0BaHHUE.

YucTele BeNecTBa 1 CMECH

25

KaquTBeHHBIe peaKI_[I/II/I Ha paSJ'II/I'—IHI)Ie
HMOHBI ¥ Ta3000pa3HbIC BEIIECTBA

OmnpeneneHne xapakrepa cpeibl pacTBopa
KHCJIOT ¥ MIeJIOYEH ¢ TIOMOIIIBIO
HHIUKAaTOPOB. KauectBenurie pPCaKknun Ha
WOHBI B pacTBOpE (XJIOpHUI-, CyIbdar-,
KapOOHAT-MOHbI, HOH aMMOHHU).

26

KauecTBeHHbIE peakinin

[Tosryuenue ra3000pa3HBIX BEIIECTR.
KauecTBeHHBIC peaKIiK Ha Ta3000pa3HbIe
BelecTBa (KUCJIOPOI, BOAOPOI,
YIJICKUCIIBIN Ta3, aMMHUAK).

27

Pemenue 3amau.

0.5

[IpuMmeneHue 3HaHui 1J1 peleHUs
3aJJaHUIl C YMCTBEHHBIM SKCIIEPUMEHTOM.

28

[IpoBenenue pacueToB Ha OCHOBE GOPMYII.

Brranciaenus MaccoBOM JTOJIH
XHMHYECKOTO 3JIEMEHTA B BEILIECTBE.
BrruncieHus MaccoBOM J0IU
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

29

[IpoBeneHue pacueToB Ha OCHOBE YpaBHEHUI
peaKuuu.

Brruucnenue koaudyecTna BCIICCTBA,
Macchl MM 00beMa BCIICCTBA I10
KOJIMYCCTBY BCUICCTBA, MACCE NI O6’LeMy
OJITHOT'O U3 pCAarcHTOB UJIM MMPOAYKTOB
pPCaKknum.

XuMHS ¥ KH3Hb. 24Jaca




Xumus v ku3Hb. OCHOBHBIE MPaBUIIA
30 TEXHUKHU 0€301aCHOCTH, OOpaIeHus ¢
000pyIOBaHNEM, BEIIECTBAMH.

[IpobnemMbr 6e30MacHOrO UCTIOIB30BAHMS
BEILIECTB U XUMUYECKUX PEAKIU B
MMOBCEHEBHOM KU3HU.

[Tpo6iembl 6€30MMaCHOTO HCITOJTH30BAHHUS
BEIIECTB M XUMUICCKUX PEAKIIHIA B
MMOBCEAHEBHOM KU3HU.

31

XHUMHUYECKOE 3arpsi3HEHNE OKPYKaIoen
CpEeJIbl U €ro MOCIEACTBUS

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




Y4yeOHO-MeToNYeCKOe o0ecnieueHre 00pa30BaTeIbHOM AesATeJILHOCTH

1. OI'D-2022. XuMus: THOOBBIE DK3aMeHannoHuble BapuauThl: 30 BapuantoB Jooporuu J.1O.

2. Xumusa. OI'D. Temarnyeckuil TpeHUHr. 3JajaHus 0a30BOr0 M MOBBIIIEHHOIO VPOBHEH

craoxuoctd Jopouskun B.H.,2019

3. Ky3emenko H.E., Epemun B.B. Xumusi. TecTbl U1 IIKOJTBHUKOB U TIOCTYIAIOIIUX B BY3BI. —
M.: U3pgatenbcTBo «OK3ameny, 2017

4. Xumus B TeCTax, 3agadax u ynpaxaenusx. 8-9 xi. / O.C.I'abpuensn, H.I1.BockoGoiiHuKOBA.
— M.: Ipoda, 2017

5. Xomuenko I'.I1., Xomuenko N.I'. COopHUK 3a/1a4 10 XUMUU JJIS1 HOCTYNAIOLIUX B BY3bl. — M.:
PUA «Hosas Boana», 2018

6.2.2J1eKTpOHHbBIE pecypcehl:

1. http://himoge.ru/

2. http://www.fipi.ru/ (OTKpBITBI OaHK 3a1aHHIA)


https://my-shop.ru/shop/product/4194091.html
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%94%D0%BE%D0%B1%D1%80%D0%BE%D1%82%D0%B8%D0%BD%20%D0%94.%D0%AE.&t=12&next=1
https://my-shop.ru/shop/product/4122458.html
https://my-shop.ru/shop/product/4122458.html
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%94%D0%BE%D1%80%D0%BE%D0%BD%D1%8C%D0%BA%D0%B8%D0%BD%20%D0%92.%D0%9D.&t=12&next=1
http://himоge.ru/
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