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[Inanupyemble pe3y/ibTaThl 0CBOEHHS Y4eOHOI0 NMpeaMeTa

JInYHOCTHBIE Pe3yJIbTATHI:

1) 3HaHKE OCHOBHBIX MPHUHIMIIOB M TPABHJI OTHOIICHHS K JXMBOH MHPUpPOJE, OCHOB
3I0pOBOT0O 00paza )KU3HU U 310pOBhECOEPEratoNnuX TEXHOIOTHIA;

2) peanu3anus yCTaHOBOK 3I0pOBOT0 00pa3a jKU3HH;

3) chopMHUPOBAHHOCTL TMO3HABATEIBHBIX HMHTEPECOB W MOTHBOB, HAIlPaBJICHHBIX Ha
U3y4eHHE TMPHUPOJbI, HHTEIUICKTYAIbHBIX YMEHHH (IOKa3bIBaTh, CTPOUTH PACCYXKICHHS,
AHAJIM3UPOBATh, CPABHUBATDL, ACJIATh BBIBOABI U I[p), 9CTECTUYCCKOI'O OTHOIICHUS K O6’beKTaM.

MeTanpeAMeTHBIMH Pe3yJIbTaTAMU OCBOCHHS BBITYCKHHKAMH OCHOBHOM IIKOJIBI
porpaMMsI 110 XUMUU ABJIAIOTCA:

1) ymenue paboTaTh C pa3sHBIMH HCTOYHHKAMH HH(OpMALMU: TEKCTOM YyducOHUKa,
HAay4YHO-TIONYJIAPHOW JIMTEPATYPOH, CIIOBAPSAMU U CIIPABOYHUKAMH; aHAJIU3UPOBATHh U OLICHUBATH
UHpOpMaIKIo, IPeoOpPa3oBbIBaTh €€ M3 OJHON (OPMBI B APYTyHO; OBJIAJICHHE COCTABIISIFOIIUMU
HCCIIEIOBATEIBCKONW U TMPOCKTHOM MESATEIHbHOCTH, BKIIIOYAs YMEHUS BHAETH NMPOOJIEMY, CTABUTh
BOIMPOCHI, BBIJBUTATh THUIOTE3bl, JIaBaTh ONPEACICHHUS TOHATUSIM, KiIacCU(UIIUPOBATh,
Ha6JIIOI[aTI), MNPOBOAWUTL OJSKCICPUMCHTHI, ACJIAaTb BBIBOJAbI W 3aKIIOYCHHA, CTPYKTYPUPOBATH
Matepuall, OOBsCHITh, JOKa3bIBaTh, 3alIMIIATh CBOH UICH;

2) yMEHHE OpPraHHM30BaTh CBOIO Y4YEOHYIO JESITEIBHOCTh: ONMPEICIATH Iedb PadOTHl,
CTaBUTh 3aJlauyd, IUIAHUPOBaTh —  ONPEACIATh  IOCIENOBATEIBHOCTh  JIEHCTBUHA U
MPOTHO3MPOBATh PE3YNbTaThl PaboThl. OCYIIECTBIATh KOHTPOJIb W KOPPEKIHIO B Ciydae
OoOHapy)KeHHsI OTKJIOHCHUH M OTJIWYMN TPU CIMYCHHH PE3YJIbTaTOB C 3aJaHHBIM 3TaJOHOM.
Ornenka pe3ynbTaToB pabOThl — BBIICICHHUE U OCO3HAHME YYAIIMMCS TOTO, YTO YK€ YCBOCHO U
YTO eIIIe MOJUICKUT YCBOSHHIO, OCO3HAHHE KaYeCTBa M YPOBHSI YCBOCHUS;

3) CrOCOOHOCTh BHIOMPATH IICJCBBIC M CMBICIIOBBIC YCTAHOBKM B CBOMX JCHCTBHUSAX MU
MOCTYMKaX 1O OTHOIICHUIO K )KUBOM MPUPOJIE, 3I0POBBI0 CBOEMY U OKPYKAIOIIINX;

4) yMeHHe CNyliaTh W BCTYNaTh B JUAJIOT, y4aCTBOBATh B KOJUIGKTUBHOM OOCYKICHUH
po0JieM; UHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB U CTPOUTH MPOAYKTUBHOE B3aUMOJIEHCTBUE
CO CBEpCTHUKAMU U B3POCIBIMU; YMEHHE aJIeKBaTHO HCIIOJIb30BAaTh PEYEBBIE CPEICTBA IS
JUCKYCCHUU U aApryMecHTalun cBOer II03UIIUH, CpaBHHUBATL pPa3HbIC TOYKHU 3PCHHA,
apryMEeHTHUPOBATh CBOIO TOUKY 3PEHHSI, OTCTAUBATh CBOIO MO3UIIHIO.

IIpenmeTHbIe pe3yabTATHI
OcCHOBHBIE MOHATHSI XUMHHU (YPOBEHH ATOMHO-MOJIEKYJISIPHBIX MPeICTABIEHUI)
BbIMyCKHUK HAY4YHUTCS:

# OMHMCHIBATh CBOMCTBA TBEPABIX, )KHUJKHUX, FA3000pa3HBIX BEUIECTB, BHIICIS UX CYIIECTBEHHBIC
MPU3HAKY;

# XapaKTepHu30BaTh BEUIECTBA [0 COCTaBY, CTPOSHHUIO U CBOWCTBAM, yCTaHABIUBATh MPUYUHHO-
CJICACTBCHHBIC CBA3U MCXKAY NTaHHBIMU XapaKTCPUCTUKAMU BCIICCTBA,

# PacCKpeIBaTh CMBICIT OCHOBHBIX XUMHWYCCKUX HOHATHIH: aToOM, MOJICKYJIa, XUMHAYECKUN DJIEMEHT,
IIPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTD, HCITONIB3YSI 3HAKOBYIO CHUCTEMY XUMHUH;

# m300pakaTh COCTAaB MPOCTEUINX BEHIECTB C TMOMOIIBI0 XUMHUYECKUX (HOPMYT U CYIIHOCTH
XUMHUYECKHUX PEAKIIHA ¢ TOMOIIbI0 XUMUYECKUX YPAaBHEHU;

# BBIYUCISTH OTHOCUTEIHHYIO MOJICKYTISIPHYIO U MOJISIPHYEO MAacChl BEIIIECTB, a TAKKE MaCCOBYIO
JIOJTIF0 XMMHYECKOTO 2JIEMEHTA B COSIMHEHUSX;

# cpaBHUBATh MO COCTaBY OKCHUJIbI, OCHOBAHWSI, KUCIOTHI, COJIH;

# KJ'IaCCI/I(I)I/II_[I/IPOBaTL OKCHUIABI U OCHOBAHMA I10 CBOIZCTBE[M, KHCJIOTBI U COJIX — I10 COCTABY;

# OmUChIBATH COCTaB, CBOWCTBA W 3HaueHWE (B NPHUPOAC W MPAKTHUECKOW JESITSIBHOCTH
YeJIOBEKa) MPOCTHIX BEUIECTB — KUCJIOPO/ia U BOJAOPO/A;



# naBaTh CPABHUTEIBHYIO XapaKTEPUCTHKY XUMUYECKUX AJIEMEHTOB M BaXKHEHIINX COCAMHCHUM
€CTECTBCHHBIX CEMEHCTB IIEJIOYHBIX METAJUIOB U TaJIOTEHOB;

# MONB30BATHCS TAOOPATOPHBIM 000PYIOBAHUEM H XUMUYECKON MTOCY/IOH;

# TPOBOAWTH HECIOKHBIC XUMHUYECKHE OMBITHI M HAOMIOACHWS 3a W3MCHCHHUSMH CBOWCTB
BEIIECTB B IMpOIecce HMX TNPEBpALICHUH; COOMIOAAaTh NpaBWiIa TEXHUKH OE30MAacCHOCTH MpU
NPOBE/ICHUH HAOJIOJICHUN U OTIBITOB;

# pa3nuyaTh SKCIEPUMEHTAIBHO KUCIOTHI M MIETIOYH, MOJB3YSICh WHAMKATOPAMH, OCO3HABaTh
HEOOXO0IMMOCTh COOJIOICHUSI Mep 0€30IIaCHOCTH TPH OOPAIICHUH ¢ KUCIOTAMHU U IIEIIOYaMH.
Boinycknux noayuum 603mMoNCHOCHb HAYUUMbCL.

# epamomno obpawamscs ¢ seuwecmeamu 8 NOBCEOHe8HOU HCU3HU,

# ocoznaeamv He0OX0OUMOCMb COONIOOEHUS NPABUT IKOJIO2UYECKU DEe30NACHO20 NO8edeHUs 8
OKpyaHrcaroujeli npupooHoll cpeoe;

# noHumame CMbICT U HE0OX00UMOCMb COONOOeHUs NpeOnUcanull, npeoiacaemvix 8
UHCMPYKYUSAX NO UCNOTb308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.,

#  ucnonvzoeamv  npuobpeméHHvle  KIOUEble  KOMNEMEHMHOCMU  NpU  GbINOJHEHUU
UCCNe008aMENbCKUX NPOEKMO8 NO U3YYEHUU C8OUCMS, CNOCODO08 NONYYeHUsl U PACHO3HABAHUS
sewecms,

#  pazeueamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNOIb3Y CPeOCmed YCMHO20 U
RUCbMEHHO20 00UjeHUs, NPOABIAMD

20MOBHOCHb K VBANCEHUIO UHOU MOYKU 3PEHUs NPU 00CYHCOeHUU Pe3YIbmamos 6blN0IHEeHHOU
pabomul;

# 00veKkmu6Ho oyeHusamv UHGOPMAYUI0 0 BeUeCMBAX U XUMUUECKUX NPOYeccax, Kpumuiecku
OMHOCUMBCSL K NCeBOOHAYYHOU UHoOpMayuu, He00OPOCOBeCMHOU peKlame, KACaroueucs
UCNONb308AHUS PA3IUYHBLX 6EUIECME.

Ilepuoauyeckuil 3aKOH W INeEpHOAUMYECKas CHCTeMa XumMH4yeckux »3djiaemenro JI. H.
MennesieeBa. CTpoeHue BelecTBa

BrITTyCKHUK HAydUTCS:

# xmaccu(UIMpPOBAaTh XUMHUYECKUE DJIEMCHTHI Ha METAJUThl, HEMETAJUTIbI, JIEMEHTBI, OKCHJIBI U
THIPOKCUIBI KOTOPBIX aM(OTEpHBI, U WHEPTHBIC JJIEMEHTHI (Ta3bl) JUISl OCO3HAHUS BaXKHOCTH
YIOPSA0YCHHOCTH HAYIHBIX 3HAHHWIA,

# packpsIBaTh CMBICT IepuoAnueckoro 3akona J[. 1. Menaeneesa;

# ONMUCHIBATHh M XapaKTEPU30BaTh TAOIMYHYIO (HOPMY MEPUOIMYECKON CHUCTEMBI XUMHUYECKHUX
AJIEMEHTOB;

# XapakTepu30BaTh COCTaB aTOMHBIX SIEp U paclpeiesieHHe 4Yucia JJIEKTPOHOB MO
AJIEKTPOHHBIM CJIOSIM aTOMOB XMMHMYECKHUX DJIEMEHTOB MAaJbIX IEPUOJOB IEPUOIUYECKOU
CHUCTEMBI, a TAK)KE KaJIHs U KaJblLKUs;

# pa3nuyaTh BUJIbI XMMHYECKOW CBS3U: HMOHHYIO, KOBAJIEHTHYIO MOJSPHYIO, KOBaJEHTHYIO
HETIOJIAPHYIO U METAJUTMYECKYIO;

# wu300paxkaTh SJIEKTPOHHBIE (OPMYJIBI BEIIECTB, OOPA30BAHHBIX XHUMHYECKUMHU CBS3SIMU
pa3HOTO BUA;

# BBISIBIATh 3aBUCHMOCTH CBOMCTB BEIIECTBA OT CTPOCHUS €ro KPUCTALIMYECKON PEmETKU
(MOHHOIA, aTOMHOH, MOJIEKYJISIPHOM, METANTUYECKOM );

# XapakTepu30BaTh XUMUYECKHE JIEMEHTBI U UX COCMHEHUS HA OCHOBE IMOJIOKEHUS 3JIEMEHTOB
B MIEPUONYECKON CHCTeMe U OCOOCHHOCTEH CTPOCHHUS UX aTOMOB;



# ONMHUCBHIBATh OCHOBHBIE MPEANOChUIKH OTKpbITUS [I. 1. MeHeneeBbIM MepuoInIecKoro 3aKkoHa
U MEPUOANYECKON CUCTEMbl XUMHUECKUX 3JIEMEHTOB U MHOTOOOPa3HYI0 HAYYHYIO JI€ATEeIbHOCTh
Y4€HOrO;

# XapakTepu30BaThb HAYYHOE WU MHUPOBO33PEHUYECKOE 3HAUYCHHE IMEPUOJUYECKOr0 3aKOoHa U
NIEPUOIUYECKON CHUCTEMBI XMMUYECKUX 3JIeMeHTOB /[[. 1. Menneneena;

# oco3HaBaTh HAay4YHbIE OTKPBITHS KaK Pe3yJabTaT AJUTENbHbIX HAOIIOEHHUI, ONBITOB, HAYYHON
MOJIEMUKH, TIPEOAOTICHUS TPYTHOCTENH U COMHEHUH.

Buinyckuux nonyuum 603mMoiCHOCMb HAYYUMBCAL.

# ocosHasamuv 3HAYeHUe MeopemudecKux 3Hanull O NPAKMUYECKol 0esmelbHOCMU 4el08eKd,
# onucvlieame u3yyeHHvie 00bEeKMyl KAK CUCEMDbL, NPUMEHSIA T02UKY CUCEMHO20 AHAIU3d,

# npumensamb 3HAHUA O 3AKOHOMEPHOCMAX NEPUOOUUECKOU CUCMEMbl XUMUYECKUX TIeMEHMO8
07151 00BCHEHUS U NPedBUOEHUS CBOLICTNE KOHKDEMHbIX GeUyecma,;

# paseueamv UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCMEOM YeayOienus 3HAHu 00
Ucmopuy CmanHo8iIeHUs XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUL, NepUooUtecKko20 3aKOHA KaK
00HO020 U3 BAJCHEUUUX 3AKOHO8 NPUPOObl, A MAKNHCe O COBPEMEHHBIX OOCMUNCEHUAX HAYKU U
MexXHUKU.

MHoroo0pa3ue XMuMHUYECKUX PeaKkmuii

BrITTyCKHUK HAydUTCS:

# OOBSICHIITh CYTh XUMUYECKHX TIPOIECCOB;

# HaA3BIBATh MPU3HAKU U YCIOBUSA MPOTEKAHUS XUMUYECKUX PEaKIIUiA;

# ycTaHaBIWBATh MPUHAAJICKHOCTh XMMUYECKON pPEaklUH K ONPEACIEHHOMY THUITY MO OJHOMY
U3 KJIacCU(UKALMOHHBIX MPU3HAKOB:

1) mo ymMciy U COCTaBy HCXOIHBIX BEIIECTB U MPOAYKTOB peakiuuu (peakiuu COeIUHEHUS,
pa3oXKeHUs, 3aMeIleHUs U OOMeHa);

2) 1O BBIICICHUIO WJIM TOTJOIIEHUIO TEIJIOTHI  (PEaKiuu  IK30TEPMUYECKHUE U
SHIOTEPMUYECKHE);

3) 10 W3MEHEHHWIO CTeNMeHeW OKHUCICHUS XHUMHUUYECKHX DJIEMEHTOB (OKHCIHMTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINN);

4) mo obpaTuMoCTH TIporiecca (peakiuu 00paTuMbie 1 HEOOpaTUMBIE);

# Ha3bIBaTh (DAKTOPHI, BIMSIONIME HA CKOPOCTh XUMUUYECKUX PEAKIIUIA;

# Ha3bpIBaTh (DAKTOPHI, BIUSIONINE HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS;

# COCTaBIIATh YPaBHEHHUSI SJEKTPOJIMTHUECKOW TUCCOIMALUUA KUCIOT, IIEJI0Uel, COJIeH; MOTHbIE
U COKpam¢HHbIE HWOHHBIE ypaBHEHUS peakiuii oOMeHa; ypaBHEHUS OKHUCIUTEIHHO-
BOCCTaHOBUTENBHBIX PEAKIIUil;

# TPOTHO3UPOBATH MPOMYKTHl XHMHUYECKHX peakuuid 1o (opmyliaM/Ha3BaHUSM HMCXOTHBIX
BEIIIECTB; OMPEACIIATh NCXOAHBIC BEIIECTBA MO (OpMYyIaM/Ha3BaHUIM MPOIYKTOB PEaAKITUH;

# COCTaBJATh YpaBHEHHUS pEaKIMi, COOTBETCTBYIOIIMX IOCIEAOBATEIBHOCTU («IICTIOUKE))
MIPEBPAIICHU HEOPTAaHUYECKUX BEIISCTB PA3TMYHBIX KIACCOB;

# BBISIBISATH B MPOLECCE DKCIEPUMEHTA MNPU3HAKH, CBHJIETEILCTBYIOIIME O MPOTEKAaHUU
XUMHUYECKON peaKIlvi;

# TOTOBUTB PacTBOPHI C ONPEACIIEHHON MacCOBOM /10JI€ paCTBOPEHHOTO BELIECTBA;

# onpeneniaTh XapakTep Cpelbl BOJHBIX PACTBOPOB KUCIOT U IIEJIOYEH MO0 U3MEHEHUIO OKPacKu
WHIUKATOPOB;

# TpPOBOAUTH KAUECTBEHHbIE pEaKIUH, IMOATBEPXKAAIONIME HaTWYhe B BOAHBIX pacTBOpax
BEIIECTB OT/AEIbHBIX KATHOHOB U aHHOHOB.

Buinyckuux nonyuum 603mMoiCHOCMb HAYYUMBCSL.



# cocmaenamv MONEKYIAPHble U NOJHblEe UOHHblE YPABHEHUS. N0 COKPAWEHHBIM UOHHLIM
VPaHeHUsM,

# npueooumv npumepvl peakyuti, NOOMEEPAHCOAUUX CYUWECMBOBAHUE B3AUMOCEAZU MEHCOY
OCHOBHBIMU K1ACCAMU HEOP2AHUYECKUX BeUiecms;

# npocHo3uposamov pe3yibmamsl 8030eUCmBUs PA3IUYHBIX PAKMOPO8 HA CKOPOCb XUMUYECKOU
peaxyuu;

#  npoeHozuposamv  pe3yibmamsl  6030€UCMEUs. PA3IUYHBIX  (DAKMOPO8 HA  CMeueHue
XUMUYECKO20 PABHOBECUSL.

MHuoroo0pa3ue BelecTn

BrinmyckHuK Haydures:

# omnpemensaTh NPUHAICKHOCTh HEOPTraHMYECKUX BEIIECTB K OJHOMY W3 HM3yYEHHBIX
KJIACCOB/TPYIII: METAIIBI U HEMETAJUIBI, OKCUJIbI, OCHOBAHUSI, KUCIIOTHI, COJIH;

# cocTaBISITh (POPMYJIBI BEHIECTB 110 MX HA3BAHHMSIM;

# ompenensaTh BaJICHTHOCTh M CTCTICHh OKMCIICHUSI 3JIEMEHTOB B BEIIIECTBAX;

# cocTaBisaTh (OPMYINBI HEOPraHUYECKHMX COCJAMHEHHUN [0 BAJICHTHOCTSM M CTEMEHSIM
OKHCJICHUS 3JIEMEHTOB, a TaKXKe 3aps/ilaM HOHOB, YKA3aHHBIM B TaOJIUIE paCTBOPUMOCTH KHUCIIOT,
OCHOBAHUI U COJICH;

# OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHUS (H3MYECKMX M XUMHUYECKHX CBOHCTB IPOCTHIX
BEIICCTB (METANIOB W HEMETAJUIOB) M HMX BBICHIMX OKCHIOB, OOpa30BaHHBIX JJIEMECHTAMHU
BTOPOTO ¥ TPETHETO IEPHOIOB;

# Ha3pIBaTh OOIIME XUMHYECKHE CBOWCTBA, XapaKTEPHBIC I TPYNI OKCHJOB: KHCIOTHBIX,
OCHOBHBIX, aM()OTEPHBIX;

# wHa3pIBaTh OOIIME XWMHUYECKHE CBOWMCTBA, XapaKTepHble M KaXIOTO0 M3 KIAcCOB
HEOPraHMYECKUX BEIIECTB (KUCIOT, OCHOBaHHMA, colieil);

# TPUBOIUTH MPUMEPHI PEAKIUN, MOATBEPKIAIONINX XUMHUYECKHE CBOMCTBA HEOPTaHMYECKHX
BEIIIECTB: OKCHJIOB, KMCIIOT, OCHOBAaHHI U COJICH;

# ompemensTh BEIICCTBO-OKHCIUTEb W  BEIICCTBO-BOCCTAHOBUTEbL B  OKHCIUTEIHHO-
BOCCTAHOBHUTEIIBHBIX PEAKITUSX;

# COCTaBJIATH JJICKTPOHHBIA OanmaHC (11 W3YYCHHBIX PEAKIM) MO TMPEIOKEHHBIM CXEeMaM
pEeaKIuii;

# TPOBOAMUTH NAOOPATOPHBIE OMBITHI, MOATBEPXKIAIOIINE XHUMHUYECKHE CBOMCTBAa OCHOBHBIX
KJIACCOB HEOPTaHMYECKHUX BEIIECTB;

# TPOBOAUTH NAOOPATOPHBIE OMBITHI MO TMOTYYCHHIO U COOMPAHHMIO Ta3000pa3HBIX BEIIECTB:
BOJIOPOJIa, KHCIOPO/a, YIICKUCIIOro Ta3a, aMMHUaKa; COCTABIIATh YPaBHEHUS COOTBETCTBYIOIIUX
peaKkui.

Buvinycknux nomyuum 603mMoHcHOCb HAYYUMBCSL.

# npoecHo3uposams XumuiecKue ceoUCmMaa 8ewecms Ha OCHO8E UX COCMABA U CMPOEHUSL,

#  npoecHosuposamv  CNOCOOHOCMb  8ewjecmea  NpPOSAGIAMb  OKUCAUMETbHble  UTU
80CCMAHOBUMENbHBIE CBOUCMEA C VUEMOM CHMeNneHell OKUCIEHUS JJIeMEeHmMO8, 8X00AUUX 8 €20
cocmas,

# 6blAGIAMb CYUIECMBOBAHUE 2EHEMUYECKOU C8A3U MedHCOy Bewecmeamu 6 psaody: Npocmoe
8ewecmeo — OKCUO — KUCIOMA - 2UOPOKCUO — COlb,

# xapakxmepu3zoeamuv 0coOble CBOUCMBA KOHYESHMPUPOBAHHBIX CEPHOU U A30MHOU KUCIOM,

# npueooums npumepvl YpasHeHull peaxkyutl, AeHCauux 6 OCHOBe NPOMBIULIEHHbIX CNOCO008
NOJYYEHUSL AMMUAKA, CePHOU KUCTIOMbL, YYeYHA U CIai,



# onucwieams ¢usuueckue u Xumuueckue NPOYECCovl, ABNAOUUECS HACMbIO KpPY208opoma
gewecmes 6 npupooe;

# opeanuzosevieams u oCyujecmsisims npoeKmol No UCCIe008AHUIO CEOUCME BeUeCms, UMEIOUUX
8aJHCHOE NPAKMUYECcKoe 3HaueHue.

COJAEP)KAHUE YYEBHOI'O ITPEIMETA

8 kuacce
Pazgen 1. OcHOBHBIE IOHATHA XUMHH
(YpoBeHb aTOMHO-MOJIEKYJISAPHBIX MPeICTABJIECHNI)

[Ipenmer xumMun. XuUMHST KaK 4acTh €CTECTBO3HaHMsS. BemiectBa M uX CBOMCTBA.
Metoapl mo3HaHMS B XUMHUU: HalOiojeHue, skcrepumeHt. [Ipuémbl Oe3omacHoil paboThl ¢
obopynoBanueM u BemectBamu. CTpoeHue ruiamenu. Yuctole BemecTBa U cMmecd. CrocoObl
OUMCTKHU BEUIECTB: OTCTanBaHue, GUIbTPOBAHUE, BHIIAPUBAHUE, KPUCTNALIUZAYUS, OUCTUILILS-
yus. OuU3NUECKUE U XUMHUYECKUE SIBICHUSA. XUMHUYECKHME peakiuu. [Ipu3Hakm XUMHUYECKHX
peaKIuil ¥ YCJIOBUS BOSHUKHOBEHUS U TEUCHUS XUMUYECKUX PEAKIIUMN.

ATOMBI, MOJIEKYJIBI U MOHBI. BellecTBa MOJIEKYJISIPHOTO U HEMOJEKYJISPHOIO CTPOCHHUSI.
Kpucrammmueckue u amopdubie BemecTBa. Kpucramimueckue pemeéTkd: WOHHAs, aTOMHAs U
MOJIEKYJIIpHasA. 3aBUCUMOCTb CBOMCTB BEILIECTB OT TUIA KPUCTATUIMUECKON PEIIETKY.

[IpocTtble W ciOXHBIE BemiecTBa. XUMUYECKUWA 3JEMEHT. MeTalibl U HEMETaJUIbl.
AtoMHas eauHuna Maccbl. OTHOCUTENbHASL aTOMHAsg Macca. S3bIK XUMUU. 3HAKU XUMHYECKUX
9JIEMEHTOB. 3aKOH IOCTOSHCTBAa COCTaBa BelIecTB. XuMudeckue ¢opmyinbl. OTHOCHUTENbHAs
MoOJIEKyJsipHast Macca. KauecTBEHHBIM M KOJIMYECTBEHHBIM COCTAB BEIIECTBA. BBIUKCICHUS 11O
XUMU4YeckuM (opmynaMm. MaccoBasi 10JIsI XUMHYECKOTO DJJIEMEHTa B CJIOKHOM BEIIIECTBE.
BanentHocTh XuMHuecKkuX 3JeMeHTOB. OrmpeselieHne BaJICHTHOCTH JJIEMEHTOB MO (opMyie
OuHapHbIX coeauHeHU. CocTaBleHHE XUMHYECKMX (opMya OWHApHBIX COEIMHEHUH IO
BaJICHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE y4€HHE. 3aKOH COXpaHEHHUs Macchl BemecTB. Ku3Hb U
nearenbHocTs M. B. JIoMoHOCOBa. XuMuueckue ypaBHEHUS. TUIIBI XUMUUYECKUX PEAKIIUM.

Kucnopon. Haxoxnaenne B mnpupone. I[lomydenwe xkuciopoga B naboparopuu u
MPOMBIIUIEHHOCTH. PU3MUECKHe U XMMHYECKHE CBOMCTBa Kuciopoaa. l'openue. OKCUIBL.
[Ipumenenue kucinopona. Kpyroopor xucimopoaa B mnpuponae. O30H, alIOTPONUsS KUCIOPOJa.
Bo3nyx u ero cocraB. 3amuTa atMoc(hepHOTO BO3/IyXa OT 3arpsi3HCHH.

Bomopon. Haxoxnenme B mpupone. Ilomyuenune Bomopoma B jabopaTopuud |
MPOMBINUIEHHOCTH. @PuU3MYecKHWe MW XUMHUYECKHME CBOWCTBAa Bojaopoda. Bomoponx —
BOCCTaHOBUTENb. Mepbl 6e30macHocTy pu padote ¢ Bogopoaom. [Ipumenenne Bogoposa.

Boga. Mertoasl onpeneneHus coctaBa BoJbl — aHaIU3 U cUHTE3. PU3nueckue CBOMCTBa
BO/bl. Bosa B mpupoze u crnocoObl €€ OUMCTKH. Adpanusi BOJbl. XUMHUYECKUE CBOMCTBA BOJIBI.
[Ipumenenue Bonbl. Boga — pactBoputens. PacTBopuMocTh BemiecTB B Bojae. MaccoBast 107
pacTBOPEHHOTO BEMIECTBA.

KomnuectBennsie oTHOMmEHUs B xuMun. KonndecTBo BemectBa. Monbs. MonsipHas macca.
3akoH ABoranpo. Momsipablii 00béM Ta30B. OTHOCHUTENBHAS TUIOTHOCTH Ta30B. OOBEMHBIC
OTHOIIICHHUS TA30B MPU XUMUYECKUX PEAKITUSIX.

Baxwelimme Kiaacchl HEOPraHMUECKUX COeAMHEHUH. OKCUIBI: COCTaB, KIACCH(HUKAIIHSL.
OcHOBHbIE W KHUCIOTHBIE OKcuibl. Homenknatypa oxcugoB. Duznueckue M XUMUYECKHE
CBOMCTBA, MOJIYYECHUE U TPUMEHEHUE OKCUIOB.



I'mapokcunpl.  Knaccudukanmst tuapoxcunoB. OcHoBanms. CocrtaB. Ilémoun wu
HepacTBOpHUMbIe OCHOBaHMs. HoMeHKmarypa. @u3nueckue U XMMUYECKUE CBOMCTBA OCHOBAHUM.
Peakuust neiirpanuzanun. [lomydeHue M HpuUMEHEHHE OCHOBaHHMM. AMMOTEpHBIE OKCHIBI H
TUIAPOKCHUIBI.

Kucnotel. CocraB. Knaccudukanus. Homenknatypa. Dusnueckue W XUMHYCCKHE
CBOMCTBA KUCJIOT. BBITECHUTENBHBIN psiJI METAIIOB.

Comu. CocraB. Krnaccudukamusa. Homenknatypa. ®Pusndeckue CBOMCTBA COJCH.
PactBopuMocTh cosieit B Boje. XuUMHUUYECKHE CBOMCTBa cosiei. CrocoObl MOJIYYCHHS COJICH.
[Ipumenenue comnen.

['eneTnueckast CBSI3b MEKy OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX COCIMHEHUII.

Paznen 2. llepuoanyeckuii 3aKoH U MepUOAUYECKAS CHCTEMA
xumuvecknx iemeHToB . U. MenaeneeBa. CTpoeHue aToma

[TepBoHaYallbHBIC TOMBITKH KJIACCU(UKAIMA XUMHYECKUX dJIeMEHTOB. [loHsATHE O
IPYIIAax CXOJHBIX 3JIEMEHTOB. ECTECTBEHHBIE CEMENCTBA ILIEIOYHBIX METAUIOB M TaJIOI€HOB.
bnaropoansie ra3bl.

[Tepuonnueckuii 3akon 1. 1. Menneneesa. [leproanueckas cucreMa Kak €CTECTBEHHO-
HayyHas Kiaccu(UKalUs XUMUYECKUX OJJIeMEHTOB. TabmuyHas Qopma mpeacTraBiIeHUsS
KJIaCCU(UKAIMU XUMUYECKUX dieMeHTOB. Ctpykrypa Tabmmmbl «[lepuomudeckas cucrema
xumudecknx dnemeHtoB JI. M. MenpaeneeBa» (kopoTkas ¢opma): A- U B-rpymisl, mepuojs.
®u3NYeCcKuil CMBICII MMOPSIKOBOTO JIEMEHTa, HOMEpa Meproia, HoMepa rPyIIbl (11 2JIEMEHTOB
A-rpymm).

Crtpoenue aroma: siApo W 3JeKTpoHHas o0osiouka. COCTaB aTOMHBIX siiep: MPOTOHBI U
HEUTpoHbl. M30TONBI. 3apsi aTOMHOTO SApa, MaCCOBOE YHMCIIO, OTHOCUTEIbHAsA aTOMHasl Macca.
CoBpemenHast QOpMYIHPOBKA MOHATHS «XUMHUECKHUH STIEMEHT.

DnexTpoHHas 000J0YKa aToMa: MOHSATHE OO0 JHEPreTHYEeCKOM YPOBHE (RJIIEKTPOHHOM
cioe), ero EMKOCTH. 3aloIHeHNE SJIEKTPOHHBIX CJIOEB Y aTOMOB DJIEMEHTOB MEPBOTO—TPETHETO
MEPUOJIOB.

CoBpeMeHHast (QOpMyIHpPOBKA TEPHOJUYECKOTO 3aKOHA. 3HAUYCHHE MEPUOIHYECKOTO
3akoHa. Hayunbsle noctmkenus [{. M. MeHneneeBa: MCIpaBiIeHUE OTHOCUTEIBbHBIX ATOMHBIX
Macc, MpefcKa3aHue CYIIECTBOBAHUS HEOTKPBITHIX JJIEMEHTOB, TEPECTAHOBKH XHUMUUYECKHX
AJIEMEHTOB B niepuoaudeckoit cucreme. JKusnp u nesrenbHocts . . Menneneesa.

Paznen 3. Ctpoenne Bemecrsa

DNEeKTPOOTPULIATETbHOCTh XMUMHUYECKUX 3JIEMEHTOB. (OCHOBHBIE BHJBl XUMHUYECKOMN
CBSI3U: KOBAJICHTHAs HETIOJISIPHAsi, KOBAJECHTHAs MOJISIPHASI, HIOHHAS.

BajleHTHOCTBH 3JIEMEHTOB B CBETE 3JIEKTPOHHON Teopuu. Cternenb okuciienus. [IpaBuna
OTIpEIeTICHUS CTENIEHN OKMCIICHUS DJIEMEHTOB.

9 kaacc
Paznen 1. MHoroodpa3ue XuMHYeCKUX peaKIuii
Krnaccudukanus XuMHYeCKUX PeakIuil: peakiui COeTUHEHNUS, Pa3I0KEHUs, 3aMEIICHHUS,
oOMeHa. OKHCIUTENHbHO-BOCCTAHOBUTENbHBIE  peakiuu. OKUCIHUTENh, BOCCTAHOBHUTEID,
MpOLIeCChl OKUCIIEHUS U BOCCTaHOBJIEHUs. COCTaBJIE€HUE YPABHEHHI OKUCIUTENBbHO-BOCCTA-
HOBUTEJIBHBIX PEAKIIMHA C TTOMOIIBIO METO/1a AJICKTPOHHOTO OajaHca.

TennoBbie 3((}eKTbl XUMHUUECKUX peakIuid. DK30TepMHUYECKHE M 3SHIOTCPMUYECKUE
peakuuy. TepMOXUMHUYECKUE ypaBHEHMs. PaCcU€Thl 110 TEPMOXUMUYECKUM YPABHEHUSAM.



CKOpOCTh XMMHUYECKUX peakuuii. DakTopbl, BIUSAIONIME HA CKOPOCTh XUMHYECKHX
peakuii. [lepBoHauanpHOE mpesacTaBieHue o karamuse. OOparmmble peakuuu. [loHsTHe O
XUMHUYECKOM PaBHOBECHUU.

XUMHUYECKHE pPEaklM¥ B BOAHBIX PAcTBOpPax. DJIEKTPOJUTHI U HEIIEKTPOIUTHI. MOHBL.
Karnonsl u aHuoHbl. [udpamunas meopus pacmeopos. DIEKTPOIUTUYECKAS TUCCOLMALUS
KHCJIOT, OCHOBaHUi U cosiedt. Cralble U CuiIbHBIC 3JIEKTPOIUTHL. CTENneHb AUCCOLMAIINU.

Peakuuu nonHoro obmeHa. YcioBHUS TEUYEHHs peaklMii MOHHOrO oOMEeHa /10 KOHIa.
XHUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCAUHEHUH B  CBETE
MPEJICTAaBICHUH 00 AJIEKTPOJUTUYECKON IHUCCOLMALMU U OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX
peaKusx.

Iouamue o eudponusze coeii.

Paznen 2. MHoroo6pasue BeuiecTn

Hemerannbl. Tanorensl. IlonmojkeHue B NEpUOIMYECKOM CHUCTEME XUMHUYECKHX
3JIEMEHTOB, CTpOE€HHME HUX aroMoB. Haxoxzaenwe B npupone. Pusnueckue U XUMHUYECKUE
CBOMCTBa rajioreHoB. CpaBHUTENbHAs XapaKTepUCTUKa rajaoreHoB. [lonydyeHne u nmpumeHeHue
ranoreHoB. Xiop. Pusnueckue U XHMMHUYECKUE CBOMCcTBa XxJopa. IlpumeHeHue xiopa.
Xnopoogopoa. Dusznueckue cpoiictBa. I[lomydyenue. ConsHas Kuciaora U €€  COJIH.
KauecTtBeHHast peakiuiys Ha XJIOpUA-UOHBL. Pacnio3HaBaHue XJI0pHUI0B, OPOMUIOB, HOINUIOB.

Kucnopon u cepa. [lonoxenue B mepuojnyYECKOM cHUCTEME XMMHMUYECKHX 3JIEMEHTOB,
ctpoeHue ux artoMoB. Cepa. AmoTponus cepbl. Puznyeckue M XHUMHUYECKUE CBOWCTBA.
Haxoxnenue B npupojne. Ilpumenenue cepol. CepoBomopon. CepoBogopojHasi KUCIOTa U €€
conu. KauectBeHHas peaxius Ha cynbua-uonsl. Okcun ceppi(IV). dusznueckue u XuMUiecKue
cpoiictBa. [Ipumenenue. CepHuctast kuciora u e€ conu. KadecTBeHHass peakiusi Ha Cynb(uUT-
uonbl. Oxcun cepsl(VI). Cepnas xkucnora. XUMHUYECKME CBOWCTBa pa30aBIeHHON U
KOHIIEHTPUPOBAHHOH cepHOil KucioThel. KauecTBeHHas peakiius Ha cyibhaT-HOHbI. XUMHUECKHE
peakiMy, JIeKalMe B OCHOBE MOJYYEHHUS! CEPHOM KHUCIIOTHI B MPOMBINIIEHHOCTH. [Ipumenenue
CEpPHOM KUCJIOTBHI.

Azotr u ¢ocdop. [lonoxenne B MEPUOIUYECKON CHUCTEME XUMHUYECKHUX DJIEMEHTOB,
CTpPOEHHE MX aTOMOB. A30T, GU3NYECKUE U XUMUYECKUE CBOMCTBA, MOJIy4€HHUE U MPUMEHEHUE.
KpyroBopor azora B mnpupoge. AmMuak. Puznyeckue M XUMHUYECKHE CBONCTBAa aMMHaKa,
nosydyeHue, npuMeHenne. Coiaum aMMoHMs. A30THast KUCIOTa U €€ cBoilcTBa. OKUCIUTENbHBIC
CBOiicTBa a30THOM KkucnoThl. [lomydeHune a30THON KHCIOTHI B JabopaTopuu. XHUMHUYECKHE
peakluu, JeXalllue B OCHOBE MOJIYYEHHsS] a30THOW KHUCIOTHI B MPOMBINUIEHHOCTH. [IpMeHeHue
a30THOU KucH0Thl. CONM a30THOM KUCIIOTHI M UX TPUMEHEHUE. A30THBIE YI00peHUsI.

®ochop. Amnorponus dpocdopa. Gusnueckre u xumuueckue cBoiictsa pochopa. Okeun
docdopa(V). Dochophuas kucnora u e€ conu. PocopHbie y1oOpeHus.

VYraepon u kpemuuii. [lonoxkeHne B MepUOINYECKON CUCTEME XUMUUYECKUX SJIEMEHTOB,
CTpOEHHE MX aTOMOB. Yriepol. AmoTrponus yriepona. @u3nyeckue U XMMHUECKHUE CBOMCTBA
yraepoaa. AacopOuus. YTapHbI ra3, cBOWCTBa M (PU3MOIOTHYECKOE JEHCTBHE HA OpTraHU3M.
Yrnekucneiii ra3. YroibHas kucinota u e€ conmu. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Kpyrosopor yraepoaa B npupoae. OpraHndeckue COeAMHEHNs yIIIepoa.

Kpemunii. Oxcun kpemuusi(IV). Kpemuunesas kucnora u e€ conu. Cmexno. Llemenm.

Mertannsl. [lonoxkeHne MeTaIOB B MEPUOIUYECKON CUCTEME XUMHUYECKUX 3JIEMEHTOB,
CTPOEHHE UX aTOMOB. MeTtayunueckas cBs3b. @usndeckne cBoWcTBa METANIOB. Psii akTHBHOCTH
METaJUIOB (PJIEKTPOXUMHUCCKHUH Psii HANPSDKCHUH METAIIOB). XUMHUYECKHUE CBOMCTBA METAJLIOB.
OO6mue cmocoOs! momydeHus MeTauioB. CIUTaBbl METAJIJIOB.



[llenounble Metauibl. [lonoxkeHue MIENOYHBIX METAUIOB B IEPUOJMYECKON CHCTEME,
cTpoeHHe uX aroMoB. Haxoxzaenue B npupone. Pu3nuecKkMe M XUMHUYECKHE CBOMCTBA
LIEJIOYHBIX MeTaJIOB. [IpMMeHeHNe IeTOUHBIX METAJIJIOB U UX COEAMHEHUH.

[[lenouno3emenbHble  MeTaybl. [lojoXeHHE  IIEIOYHO3EMENbHBIX  METANIOB B
IIEPUOIUYECKON CHCTEME, CTpOCHUE UX aToMoB. Haxoxnenue B nmpupone. Maruuii 1 KaiabLuu,
uX BakHeHme coenrHeHus. JKECTKOCTh BOABI M CIIOCOOBI €€ yCTpaHEeHHUS.

Amomunuil. IlonoxeHne alrOMUHUSA B NEPUOJUYECKON CUCTEME CTPOEHHUE €ro aTroMa.
Haxoxnenue B mpupozae. dusnmyeckue U XHMHUUYECKHE CBOMCTBAa amtoMHHMSA. lIpumenenue
amoOMUHUSA. AMQOTEPHOCTh OKCHJIA ¥ TUAPOKCUIA aTTIOMUHUS.

Keneszo. Ilonoxenue xenesa B IEPUOJMYECKOM CHCTEME, CTPOCHHME €ro aroma.
Haxoxnenne B npupope. Pusnueckue M XMMHUYECKHME CBOMCTBA JKene3a. BakHelmue
COCIMHEHMS Keje3a: OKcuabl, ruapokcuasl u conu kenesa(ll) u sxeneza(lll). KauectBennsie
peakiuu Ha noHbI Fe2+ u Fe3+.

Paznen 3. KpaTkmii 0030p BaxKHeHIIIUX OPraHu4YeCKUX BelecTB

[Ipeamer oprannueckod xumuu. Heopranwueckue u OpraHUYECKUE COEIUHEHMUS.
Yrnepong — ocHoBa xu3HU Ha 3emiie. OcOOGHHOCTH CTPOCHHUS aToMa YIJIepoJa B OPraHUYeCKIX
COCIMHEHUSIX.

VYrneBonoponasl. [IpenenbHpie (HAaChIIEHHBIC) YIJIEBOAOPOAbI. MeTaH, 3TaH, MponaH —
OpOCTEHIINEe TPEACTABUTENNM  TNPEACTbHBIX  yrieBoaopoaoB. CTpyKTypHbBIEe  (OPMYIIBI
YII€BO0POAOB. 'oMoornyeckuil psi npeenbHbIX YriaeBo10poaoB. I'omonoru. dusnueckue u
XUMHUYECKHE CBOICTBA MpEAENbHBIX YIJIEBOJOPOAOB. Peaknuum TropeHHss U 3aMELICHMS.
HaxosieHue B npupojie npeaeibHbIX YriieBoaopoaoB. [Ipumenenue merana.

HenpenenbHble (HEHACHILEHHBIE) YIJIEBOAOPOABI. OTHUJICHOBBIA psi HENpenenbHbIX
yraeBonopoaoB. OtuneH. Pusnueckne M XUMHYECKHE CBOWCTBA OTWIEHA. Peakuus
npucoeanHeHns. KadecTBeHHble peakuuu Ha dTwieH. Peakuus nonmMepusanuu. [lonmaTriien.
[TpumeHneHne aTUIIEHA.

AUETUIIEHOBBIM psijl HETPEAEIbHBIX YIJIeBOJopo10oB. AneruneH. CBONCTBa aleTUIIEHA.
IIpumeHeHne aneTumieHa.

[IpousBonubie  yrneBogoponoB. Kparkuii 0030p OpraHMYECKMX  COEAMHEHMMA:
OJIHOATOMHBIE CITUPTHI (METAHOJ, TAHOJ ), MHOTOATOMHBIE CIIUPTHI (ITUIICHTIIMKOJIb, TJIMLEPHH),
KapOOHOBBIE KHUCJIOTHI (MypaBbUHAs, YKCYCHas1), CIOXKHbBIE 3(DUPBI, JKUPBI, YIIEBOABI (IJIFOK03a,
caxapo3a, KpaxmaJ, LeJI03a), aMUHOKUCIIOTHI, Oesiku. Posb OelnKkoB B opraHusMe.

IlonsiTiE O BBICOKOMOJIEKYJSIPHBIX BemecTBax. CTpyKTypa IOJIMMEPOB: MOHOMED,
MIOJIUMEDP, CTPYKTYpHOE 3BEHO, CTENEHb noauMepusauuu. I[lonuaTuineH, NOJUIpONuIIEH,
MOJIMBUHUIIXJIOPU.



TemaTnveckoe IJIAHUPOJIBAHHE ¢ YKA3AHUEM KOJIUYIECTBA YaC0B, OTBOAUMBIX HA OCBOCHHUE

y4eOHOro nmpeamMera

OcHoBHOE coaecpkaHmue 1Mo TeMaM

|

KoauuecTBO 4acoB

8 ku1acc 2 yaca B Hejes110, 68 yacoB

Pa3nen 1. OcHOBHBIE MOHSATHA XUMHHU (YPOBEHb aTOMHO- | 55
MOJIEKYJISIPHBIX IPeACTABICHHI)

Tema 1. [lepBoHadalibHbIE XUMUYECKUE TOHSATUS 21yac
Tema 2. Kuciopon u Bogopos 9 yacos
Tema 3. Bona. PacTtBopsl. 8 vacos
Tewma 4. «KoanuecTBEHHbIE OTHOIICHUS! B XUMUNY 6 gacoB
Tema 5. «OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX coelMHEeHn» | 11 yacos
Pasznea 2. [lepuoguyeckuii 3aK0H U epUOANYECKAast 6 yacos
cucreMa XuMudecknx jiemenTon /1. . MenaesneeBa.

CTpoeHue atoma

Tema 6. [lepuoauueckuii 3aKoH U epruoanYecKas cucreMa | 6 yacos
xumudeckux saeMentoB . . MengeneeBa. CtpoeHue

aToma

Pasznea 3. Ctpoenue BenecTBa 7 yacoB
Tema 7. CtpoeHue BeuiecTBa 7 JacoB

9 kaacc 2 yaca B HeaeI10, 66 yacoB

Pa3nes 1. MHoroo6pa3ue XuMHYeCKMX peakuui 16 yacoB
Tewma 1. Kitaccudukanuss XUuMHYECKUX PEaKIIHMA '] 4acoB
Tema 2. Teopus 3NEKTPOIUTUYECKON TUCCOLUALTUI 9 yacoB
Pa3nes 2. MHoroo0pa3ue BemecTs 43 yaca
Tewma 1. l'aorensr 5 yacoB
Tema 2. Kucnopon u cepa 9 yacos
Tema 3. Azot u gocdop 10 yacoB
Tema 4 Yriepon u kpeMHUi 8 yacoB
Tema 5. Merayuibl 13 gacoB
Pa3nen 3. Kparkuii 0030p BaxHeil X OpraHu4ecKux 7 yacoB
BELIECTB

Tema 1. Kpatkuii 0630p BaxKHEMIINX OpraHUYeCcKUX 7 yacoB

BCIICCTB




