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INJIAHUPYEMBIE PE3YJIbTATBI
OcHoOBHbIE IOHATUSI XUMHUH (YPOBEHb ATOMHO-MOJICKYJISIPHBIX NpeacTaBJICHUH)
BrIlyCKHUK HAy4YUTCH:

° OTMCHIBATh CBOWCTBA TBEPABIX, IKUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACISAS HX
CYILIECTBEHHBIE TPU3HAKY,

. XapakTepu30BaTh BEHIECTBA II0 COCTABY, CTPOCHUIO W CBOWCTBAaM, YCTAaHABJIMBATh
MIPUYHUHHO-CJICICTBEHHBIE CBSI3U MEXIY JTAHHBIMHU XapaKTEPUCTUKAMH BEIIECTBA;

° pacKpbIBaTh CMBICT OCHOBHBIX XHUMHWYECKUX TIOHATHUM: aTOM, MOJIEKYJla, XUMHUYECKHI
3JIEMEHT, MPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BAJIEHTHOCTh, MCHOJIb3Ysl 3HAKOBYI) CUCTEMY
XUMHH,

. n300paxkaTh COCTaB MPOCTEHIIMX BEIIECTB C MOMOIIBI0O XUMUYECKUX (POPMYIT U CYIIHOCTh
XUMHUYECKUX PEAKIUI C TOMOIIBI0 XUMHYECKUX YPABHEHNN;

. BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJISPDHYI0O M MOJISIDHYIO MAacChl BEIIECTB, a TaKXKe
MAaCCOBYIO JIOJIFO XUMHUYECKOTO JJIEMEHTA B COCIUHEHUSX;

. CPaBHUBATH [0 COCTaBY OKCHUJbI, OCHOBAHMS, KUCIIOTHI, COJIU;

. KJIaCCU(UIMPOBATH OKCUIbI 1 OCHOBAHMSI [0 CBOMCTBAM, KUCJIOTHI U COJIU — IO COCTaBY;

. ONHCHIBATh COCTaB, CBOMCTBA M 3HAaueHUE (B MPHUPOAEC M MPAKTUUYECKOW NEATEIbHOCTH

'—IGJ’IOBeKa) MMPOCTBIX BEUICCTB — KUCJIOPOAa U BOAOPOAa

. JaBaTh CPaBHUTEIBHYIO XapaKTEPUCTHUKY XUMHYECKHX JJEMEHTOB U  BaKHEHIIMX
COEIMHEHUI €CTECTBEHHBIX CEMEMCTB LIEJIOYHBIX METAIIJIOB U FAJIOT€HOB;

J M0JIb30BaThCsl 1a00PATOPHBIM 000PYIOBAaHHEM U XUMHUYECKOH MOCYI01;

J MIPOBOJUTH HECIIOKHBIE XMMHUYECKHE ONBITHI M HAOMIOACHMSI 33 M3MEHEHUSMHU CBOWCTB

BEIIECTB B IMpoOllecC€ HUX MpEeBpallleHuid; coOmoaaTh MpaBHJia TEXHUKH O€30MacHOCTU IpHU
MpOBE/IEHUU HAOIIOACHUI U OTIBITOB;

J pa3nuyaTh SKCIEPUMEHTAIBHO KUCIOTH U HIENOYH, MOIb3YsACh HHAUKATOPAMH; OCO3HABATh
HE0OX0IMMOCTh COONIOICHHSI Mep 0€30MaCHOCTH TP OOpAIIEHUH ¢ KUCJIOTaMH U IIEJI0YaMH.

BBIHYCKHI/IK IMOJIYYHUT BO3MOKHOCTb HAYYUTHLCH:

J rpaMOTHO 00OpalaThCs ¢ BEIIECTBAMU B MTOBCEIHEBHOM JKU3HH;

. OCO3HaBaTh HEOOXOAUMOCTh COOIIOACHUS MPABUI YKOJIOTUYECKH 0€30TIaCHOTO MOBEACHHUS B
OKpY’Karolllel TpUpPOIHOH cpejie;

. MOHUMATh CMBICI W HEOOXOJMMOCTh COONIOICHUS TPEANHCAHUM, MpeasiaraéMblX B
MHCTPYKIUSAX 110 UCHIOJIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMUU U JIp.;

. WCIOJIb30BaTh  MPUOOPETEHHBIE  KIIOYEBBIE  KOMIIETEHTHOCTH TMPU  BBIIOJHEHUH

HCCIIEIOBATENIbCKUX MPOEKTOB MO H3YUYEHHUIO CBOWCTB, CIOCOOOB MOJMYYEHHUS U PaClO3HABAHUS
BEILIECTB;

° pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTh, MCIOJIb3ysl CpPEJICTBA YCTHOIO H
MMCEMEHHOTO OOIIEHUS, MPOSIBISITh TOTOBHOCTH K YBOXKEHHUIO MHON TOYKHU 3PEHHUS MPU 00CYKASHUU
PE3yNbTAaTOB BHIMOJIHEHHON pabOTHI;

° OOBEKTUBHO OIIGHMBAaTh WHGOPMALMIO O BEIIeCTBaX M XUMHYECKHX Ipolieccax,
KPUTHYECKH OTHOCHUTHCS K TICEBJOHAy4yHOU wuH(OpMammu, HETOOpPOCOBECTHONW peKiIamMe,
KacarolIeicsl UCIOIb30BAHMS PA3JIMUHBIX BEILIECTB.



Hepnounqecmu?i 3aKOH H TIIepuoauvecKkasti cCucremMma XUMHUYECKHX IJJIEMCEHTOB I[. n.
MenpeneeBa. CTpOQHI/Ie BeLueCcrBa.

BBINyCKHUK HAYYHUTCH:

. KJIacCu(UIMPOBATh XUMHUUECKUE AIIEMEHTHI HAa METaJUIbI, HEMETAIUIbI, YJIEMEHTHI, OKCUIbI U
TUAPOKCUBI KOTOPBIX aM(OTEpHbI, U HMHEPTHBIE AIEMEHTHI (Ta3bl) Uil OCO3HAHUS Ba)KHOCTU
YHOPSITOYEHHOCTH HAYYHBIX 3HAHUM;

. pacKpbIBaTh CMBICI Iepuoanyeckoro 3akona /. 1. Menneneesa;

. OIIHMCBHIBATH M XapaKTepU30BaTh TAOIMYHYIO (GOPMY MEPHUOTUIECKON CHCTEMBl XUMHUECKUX
JJIEMEHTOB

J XapakTepu30BaTh COCTAB AaTOMHBIX SIEp M pacHpelielieHHe 4YHUCiIa 3JIEKTPOHOB IO

AJIEKTPOHHBIM CJIOSIM aTOMOB XUMHYECKHUX 3JIEMEHTOB MAJIBIX IIEPUOJOB ITEPUOINYECKON CUCTEMBI,
a TaK)Ke KaJIus U KaJIbLIMS;

. pa3iInyaTh BUABI XMMHUYECKON CBSA3U: MOHHYIO, KOBAJICHTHYIO IOJIIPHYIO, KOBAJICHTHYIO
HETOJISIPHYIO U METANINYECKYIO;

. n300paxaTh AJIEKTPOHHBIE (DOPMYJBI BEHIECTB, OOPAa30BAHHBIX XUMUYECKHUMH CBS3SIMU
pa3HOro BUAA;

. BBIABJISITH 3aBUCUMOCTH CBOMCTB BEIIECTBA OT CTPOCHMS €r0 KPUCTAIMYECKON PEIIETKH
(MOHHOM, aTOMHOM, MOJICKYJIAPHOMN, METATNTMYECKON);

. XapaKTEepU30BaTh XHMHUYECKHE DSJIEMEHTbl M HMX COCIMHEHHsS Ha OCHOBE IOJIOKECHHUS
AJIEMEHTOB B EPUOANUYECKOMN crcTeMe U 0COOEHHOCTEN CTPOEHUS UX aTOMOB;

J ONMCHIBaTh OCHOBHBIE NPEANOCBUIKM OTKpbITHA [[. M. MeHneneeBbIM NEpHOAMYECKOTO
3aKOHA M MEPHOAMYECKOW CHUCTEMBl XMMHUYECKMX 3JIEMEHTOB M MHOIO0Opa3Hyl0 HaydHYIO
JEITENbHOCTh YYEHOTO;

° XapaKTepH30BaTh HAyYHOE W MHPOBO33PEHYECKOE 3HAYCHHE NEPHOIUYCCKOTO 3aKOHA H
MEePUOIMYECKOIN CUCTEMBbl XUMHYECKUX AneMeHToB 1. 1. MeHnneneesa;
° OCO3HABaTh HAy4YHBIE OTKPBITUS KaK pe3yldbTaT JJIMTEIbHBIX HAOJIOJCHHUH, OIIBITOB,

Hay4YHOU MOJEMHKH, IPEOIOJICHUS TPYIHOCTEH U COMHEHHIA.

BBIHYCKHI/IK IOJIY4YUT BO3MOKHOCTh HAYUHUTHLCH .

L4 0CO3HaBaTh 3HAUYCHUEC TCOPECTUUCCKHUX 3HAHWHI JJIA HpaKTquCKOfI JCATCIIBHOCTH YCJIOBCKA,
L4 ONHNCBIBATb U3YYCHHBIC 00BEKTHI KaK CUCTCMBI, IPUMCHSIS JIOTUKY CUCTEMHOTI'O aHaJIn3a;

L4 INPUMCHATL 3HAHUA O 3aKOHOMCPHOCTAX nepnonnquKoﬁ CHUCTCMbI XUMHWYCCKUX 2JICMCHTOB
JJIA 0OBSACHEHHMS U NpCaABUACHUSA CBOICTB KOHKPCTHBIX BCIICCTB;

L4 Pa3BHUBATb I/IH(bOpMaI_II/IOHHy'IO KOMIICTCHTHOCTL ITOCPCIACTBOM yTJ'IY6J'IeHI/I${ 3HaHUH 00

HUCTOPHUHU CTAHOBJICHHA XUMHWYECKOH HAyKH, €€ OCHOBHBIX HOHHTI/Iﬁ, MNEPUOANYICCKOI'0 3aKOHA KaK
OJIHOTO M3 BaXKHEUIINX 3aKOHOB npupoabl, a TaKKXE€ O COBPEMCHHBIX HNOCTHIKCHHAX HAYKHU H
TCXHHUKU.

MHoroo0pa3ne XHMMH4YeCKHX pPeaKkuit

BbInyckHUK HAy4YUTCS:

L4 OOBACHATH CYTb XUMHWYCCKUX ITPOLECCOB;
L4 Ha3bIBATh MMPU3HAKU U YCJIOBUA NPOTCKAHUA XUMHUYCCKUX peaKuHﬁ;
L4 YCTaHAaBJIMBATh IMPUHAAJICIKHOCTD XUMHUYECKOMN pCaknun K OHpeIICJ'IéHHOMy TUITY 110

OJTHOMY M3 KIacCU()MKAIIMOHHBIX MPU3HAKOB: 1) MO YMCIy M COCTaBy HCXOJHBIX BEIIECTB U
NPOAYKTOB pEaKUMU (peakiuu COEIUHEHHUs, pas3ioKeHus, 3aMeuleHus U oOmeHa); 2) 1O
BBIJICJICHUIO WJIM TOTJIOIIEHUIO TETJIOTH! (Peakuu 3K30TepPMHUUYECKHE U SHAOTepMHUYECKHe); 3) 1o



W3MCHCHHUIO CTETICHEH OKHCICHHS XUMHUYECKUX DSJIEMEHTOB (OKHCIIMTEIHHO-BOCCTAHOBUTEIHHBIE
peakiun); 4) o oOpaTUMOCTH Tpoiiecca (peakuu 00paTUMbIe U HEOOPaTUMBIE);

° Ha3bIBATh (baKTopr, BJIMAOIIUC HA CKOPOCTb XUMHUUYCCKUX peaKuHﬁ;
° Ha3bIBATh (baKTopr, BJIMAOIIUC HA CMCIHICHUEC XUMHWYCCKOI'O PABHOBCCHUS;
. COCTABJIATh YPABHEHHUs JJIEKTPOJHUTUYECKOW JUCCOLMALMM KHUCIIOT, IIEIOYEH, COJIEH;

IIOJIHBIE W COKpALIEHHbIE HOHHBIE YpPAaBHEHUS pEaKLUil OoOMEHa; ypaBHEHUS OKHUCIHUTEIbHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIINiA;

. MIPOTHO3UPOBATh MPOIYKTHl XUMHUYECKHX peakinuid mo (Gopmynam/Ha3BaHUSIM HMCXOIHBIX
BEIIECTB; ONPEACIATh NCXOIHBIC BEIIECTBA 0 (hopMyliaM/Ha3BaHUSM IIPOIYKTOB PEAKITHH;

. COCTaBJISITh yYPaBHEHMSI PEAKIMNA, COOTBETCTBYIOIIMX IIOCIEIOBATEIBHOCTU («IIETIOUKE))
MpeBpaIeHU HEOPTraHUYECKUX BEIIECTB PA3IUYHBIX KIACCOB;

. BBISBJISITH B TPOIECCE HKCIIEPUMEHTA TPU3HAKH, CBUICTEILCTBYIOIIME O MPOTEKAHUU
XUMHUYECKON PEaKIINU;

. TFOTOBUTH PACTBOPHI C ONIPEAECIEHHON MACCOBOM I0JIEH PACTBOPEHHOTO BEILIECTBA;

. OTIPENIETISATh XapaKTep Cpeabl BOJHBIX PACTBOPOB KHUCIOT W IIEJIOYEH M0 H3MEHEHUIO

OKpaCKu MHAUKATOPOB;
° MIPOBOAWNTE KAYCCTBCHHBLIC PCAKIMU, IMOATBCPKAAOININE HAJIWMYKUC B BOJHBIX PaCTBOpaAx
BEIICCTB OTACIBHBIX KATHOHOB 1 aHUOHOB.

BBIHYCKHI/IK MMOJIYYHUT BO3SMOKHOCTDb HAYYUTHLCH:

. COCTaBJISITh MOJICKYJISIPHBIC M TIOJHBIE WMOHHBIC YPABHEHHS IO COKPANIEHHBIM HOHHBIM
YpaBHEHUSIM;

MPUBOJIUTH TPUMEPHI KLIWNA, TOATBEPKIAOIMINX TBOBAHHME B3aMMOCBS3H MEX]
. 0 e €aKUui, MOATBEPKIAI0 CYLIECTBOBAaHUE B3aUMOCBSI3U Me€
OCHOBHBIMH KJIACCAMU HEOPraHWYECKUX BEIECTB;
. MIPOTHO3UPOBATH PE3YIbTAThl BO3JAECUCTBUS PA3IUUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON
peaxiuu;
. MIPOTHO3UPOBATh  Pe3yjibTaThl BO3ACUCTBHUS pa3NUYHBIX (AKTOPOB Ha CMEIICHUE

XUMHUYECKOTO PAaBHOBECHS.
MHuoroo0pa3ue BelecTB

BrInyckHUK HAy4YMTCS:

L4 OIIpCACIIATh MPHUHAJIC)KHOCTh HCEOPraHMYCCKHUX BCIICCTB K OJHOMY H3 H3YUCHHBIX
KJ'IaCCOB/prrIHZ MCTaJJIbl U HEMCTAJJIbl, OKCHUAbI, OCHOBAHMA, KHNCJIOTBI, COJIN,

L4 COCTaBJIATH (I)OpMYJ'ILI BCIICCTB I10 UX HA3BAHUAM,

L4 OIIPCACIIATH BAJICHTHOCTD U CTCIICHb OKHUCJICHUS 3JICMCHTOB B BCIICCTBAX;

L4 COCTaBJIATH (I)OpMy.]'IbI HCOPTaHUYCCKHUX COCIMHEHUM M0 BAJICHTHOCTSM M CTEIICHSIM

OKHUCJICHHS DJIEMEHTOB, a TAaK)KE 3apsiiaM MOHOB, YKa3aHHBIM B TaOJHIlE PACTBOPHUMOCTHU KHUCIOT,
OCHOBAHMH U COJICH;
. OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHUS (DU3MUECKUX M XHMUYECKUX CBOWCTB MPOCTHIX
BEIECTB (METAJUIOB U HEMETAJJIOB) M MX BBICIIUX OKCHI0B, 00pa30BaHHBIX dJIEMEHTAMHU BTOPOTO U
TPETHErO MEPUOJIOB;

° Ha3bIBaTh OOIINE XUMHUYECKHE CBOWMCTBA, XapaKTEpHbIE IJI TPYII OKCHJIOB: KHUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

° Ha3pIBaTh OOMIMEe XUMUYECKHE CBOWCTBA, XapaKTepHbIe MJs KaKJIOTO W3 KIACCOB
HEOPraHMYECKUX BeIIecTB (KUCIOT, OCHOBaHUMA, COJIei);

° MIPUBOJMUTH ITPUMEPBI PEAKIUIA, MIOATBEPKAAOIINX XUMUUECKUE CBOMCTBA HEOPraHUYECKUX
BEILIECTB: OKCUJIOB, KUCIIOT, OCHOBAaHUM M COJICHi;

. ONPENENATh BEIIECTBO-OKUCIUTENIb U  BEIIECTBO-BOCCTAHOBUTENIb B  OKHUCIUTEIBHO-

BOCCTAHOBUTCJIbHBIX PCAKIUAX;



. COCTABJIATH 3JCKTPOHHBIM OanaHc (U M3YYEHHBIX PEAKLIMH) MO MPEUIOKEHHBIM CXeMaM
peakuumii;

J MPOBOJIUTH JTA0OPATOPHBIC OMBITHI, MOATBEPKIAIONINE XUMHUYECKHUE CBOHWCTBA OCHOBHBIX
KJIACCOB HEOPraHMYECKUX BEIIECTB;
J MPOBOJIUTH J1a0OPATOPHBIE OMBITHI O MOJYYEHHIO U COOMPAHUIO Ta3000pa3HBIX BEUIECTB:

BOJIOPOJA, KUCJIOPOJA, YIVIEKUCIOrO ra3a, aMMMAKa; COCTAaBJIATh YPaBHEHHUS COOTBETCTBYIOIIMX
peaKuum.

BI)IHyCKHI/IK MMOJYYHUT BO3MOKHOCTDb HAYYUTHLCH .

. IIPOTHO3UPOBATH XMMUYECKHE CBOKMCTBA BEIIECTB HA OCHOBE UX COCTABA M CTPOCHUS;

L4 IIPOTHO3UPOBATH CIIOCOOHOCTD BCIICCTBA IIPOABJIATH OKHCIIUTCIBbHBIC nJn
BOCCTaHOBHTENLHEIEC CBOMCTBA C y‘IéTOM CTeNIeHEeH OKUCIECHUS 3JIEMEHTOB, BXOIAIIIUX B €I'0 COCTAB,
° BBIABJIATE CYIICCTBOBAHHC TE€HETHYECKOH CBS3U MCXKAY BCUICCTBAMU B pAdy: HPOCTOC
BEIIECTBO — OKCHJI — KHCII0Ta/ THAPOKCH] — COJIb;

. XapaKTepU30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOI M a30THOM KUCIIOT;

° MIPUBOJIUTH MPUMEPBI YpaBHEHUHN peaKlUid, JIXKAIUX B OCHOBE MPOMBIIIIEHHBIX CIOCO00B
MOJTYy4EeHUSI aMMHAKa, CEPHOU KUCIIOTBI, YyT'yHA U CTAJIH;

° OITUChIBATH (1)H3PI‘—I€CKI/IG n XUMHUYCCKUE TIPONLECCHI, ABIAIOIIHUCCA YaCTbIO KPYroBOpOTa
BEIIECTB B IIPUPO/IE;

° OpraHU30BBIBATH W OCYHICCTBJIATH MPOCKTHI 110 HCCICIOBAHUIO CBOMWCTB BCUICCTB,

HMCIOIIMX BAXKHOC IMMPAKTHUICCKOC 3HAUCHUC.



COAEPKXAHUE
8 kiaace
Paznen 1. OcHOBHBIE OHATHS XMMUH (YPOBEHb ATOMHO-MOJIEKYJISAPHBIX NPeACTABIEeHMNIH)

[Ipenmer xumuu. XuMHS KaK 4YacThb €CTECTBO3HaHMs. BemecrBa u uX cBoiicTBa. MeTobl
MO3HAHMS B XUMHUU: HaOmoAeHe, dKkcniepuMeHT. [Ipuémpl 6e3omacHoit paboThl ¢ 000pyI0BaHUEM U
BelecTBaMu. CTpoeHHE MJIaMEHH.

Uucteie BemectBa u cMmecd. CnocoObl OYHCTKM BEIIECTB: OTCTauBaHWe, (UILTPOBAHHE,
BHIIAPUBAHME, Kpucmaiiuzayus, oucmuiiayus® . @Ousuueckue ¥ XUMHYECKHE SBICHHSA.
Xumuueckue peakuuu. [Ipu3Haku XUMHUUYECKHX pPEaKIHil M YCIOBHUS BO3SHUKHOBEHHUS W TCUCHHS
XUMHUYECKUX PEAKIIUH.

ATOMBI, MOJIEKYJdbl W HOHBL. BeliectBa MOJEKYISPHOIO U HEMOJEKYISIPHOTO CTPOEHUS.
Kpucrannmueckue u amopdusie BemiecTBa.Kpucraminueckue peméTku: HOHHAs, aTOMHas |
MOJIEKYJIsIpHasi. 3aBUCUMOCTh CBOWMCTB BEILIECTB OT THIA KpUCTaJuIMueckod pewmérku. [Ipocteie u
CIIOXHBIE BEIleCTBA. XMUMHUUYECKUN 3JeMeHT. MeTauibl U HeMeTallibl. ATOMHAsl €JUHHUIIAa MacChl.
OTtHocuTenbHAast aTOMHas Macca. S3bIK XUMHUU. 3HAKM XUMUYECKUX IEMEHTOB. 3aKOH MOCTOSIHCTBA
cocTaBa BelecTB. Xumuueckue Gopmynsl. OTHOCUTENbHAS MOJEKYIsipHas Macca. KauecTBeHHBbIN
1 KOJIMYECTBEHHBIN COCTaB BelLIECTBA. BrluncieHns nMo XxuMU4eckuMm ¢opmyiaMm. MaccoBas 105
XMMHUYECKOTO AJIEMEHTA B CJI0KHOM BEIIECTBE.

BanenTHocTh XMMHMUECKHUX 3JeMeHTOB. OrmpenerneHne BaJeHTHOCTH 3JEMEHTOB Mo (opmyie
OuHapHbBIX coeauHeHud. CocTaBieHHE XUMUYECKHMX (OpMya OWHApHBIX COEOUHEHHH IO
BaJICHTHOCTH.

ATOMHO-MOJIEKYJIIPHOE yueHHUe. 3aKOH COXpaHEeHUsI Macchl BemlecTB. JKu3Hp U JesaTenbHoCcTh M.
B. JlomoHOcoBa. XuMHuueckune ypaBHEHUsA. THITBI XUMHUYECKUX PEAKIIAN.

Kucnopon. Haxoxnenue B npupose. [lomydenne kucmopoaa B 1a00OpaTOPUH W MPOMBIIILICHHOCTH.
du3nyeckue U XMMHUYECKHe CBOMCTBa kuciopona. ['openue. Oxcunpl. [IpumeHneHue Kuciaopona.
KpyrosopoTt kucnopona B nmpupoae. O30H, aioTponusi Kuciaopoja. Bo3ayx u ero cocras. 3amura
aTMOC(epHOTro BO3/yXa OT 3arpsi3HEHUI.

Bonopon. Haxoxnenue B mpupoje. [lomydenue Bogoposa B 1abopaTOpUU M MPOMBIIICHHOCTH.
du3nyeckue W XMMHUYECKHE CBOMCTBa BoAopona. Bomopon — BoccraHoBuTeNnb. Mepsbl
Oe3omacHOCTH TIpu pabote ¢ Bojmopoaom. [Ipumenenne Bogopoma. Boma. Metonsl onpenenenus
cOCTaBa BOJbl — aHalu3 U cuHTe3. Dusnyeckre CBONCTBA BOJBI.

Bona B mpupose u crnocoObl €€ OYMCTKH. Adpanus BOAbl. XHMHUYECKHE CBOWCTBA BO/IBL
[Ipumenenne Boawl. Boma — pactBopurens. PactBopuMocThs BemiecTB B Boje. MaccoBas H0is
pPacTBOPEHHOIO BELIECTBA.

KonnuectBeHHble oTHOmIEHHs B xumuu. KomnuectBo BemiectBa. Moabs. MonsipHas Macca. 3akoH
ABoranpo. Momspablii 00bEM Ta30B. OTHOCHTENIBHAS IUIOTHOCTH ra3oB. OOBEMHBIE OTHOILICHUS
ra3oB [PYU XUMUYECKUX PEAKLIMSIX.

Baxkneiire kiacchl HEOpraHudeckux coenuHeHuil. OKkcuapl: cocta, kinaccudukanus. OCHOBHBIE
U KUCJIOTHBIE OKcuibl. HoMeHkiatypa okcuaoB. @u3nueckre 1 XMMUYECKHUE CBOMCTBA, MOJy4eHUE
Y IPUMEHEHUE OKCHUJIOB.

I'unpoxcunpl. Knaccudukanus ruapokcunoB. OcHoBanus. Cocrta. I€noun u HepacTBOpHUMBIE
ocHoBaHusi. Homenkmarypa. ®usuueckne U XUMUYECKHE CBOMCTBA OCHOBaHMH. Peakuus
HedTpanuzanuu. [lonydeHrne u mpuMeHeHne OCHOBaHHUH. AM(MOTEpHbIE OKCUIBI U THIPOKCHU/IBL.
Kucnotel. CoctaB. Knaccuduxamus. Homenknatypa. dusmveckre M XHMHUYECKHE CBOICTBa
KHUCJIOT. BBITECHUTENBHBIN psiJl METAJIIOB.

Comu. CocraB. Knaccudpukauus. Homenknarypa. ®@usnueckue coiicTBa cosiei. PacTBopuMocTh
coJjieil B Bosie. XumMuueckue cBoicTBa cojieil. CriocoOb! nosyuenus coseil. [Ipumenenue coneit.
['eneTnueckas CBSI3b MEK/y OCHOBHBIMU KJIaCCAaMU HEOPTraHUYECKUX COECIUHEHMI.

Pasznen 2.Ilepuoguvecknii 3aK0H U NMepUOAMYECKasi CUCTeMa XUMHYecKuX 3JjemenToB /I, U.
Menpeneesa. CTpoenue aroma

HepBOHa‘{aHLHBIe HOIIBITKH Knaccn(pmcaunn XHMHUYECKUX »djJeMeHToB. IloHsarue o rpyimmax
CXOJIHBIX 2JIeMEHTOB. EcTecTBeHHBIE CeMeMCTRa
mMICJIOYHBIX MCTAJIJIOB U I'aJIOT'CHOB. BHaFOpOILHI:Ie Tra3bl.



[Tepuonnueckuii 3axkon . . MenneneeBa. Ilepuonnueckas cucTeMa KaK €CTECTBEHHO-HAy4dHasl
KJIaccu(uKaus XUMHUYECKUX 3yeMeHTOB. Tabmuunas Qopma mnpencraBieHus Kiaccuukanuu
XUMHUECKUX 31eMeHTOB. CTpykTypa Tabmuuesl «llepuoauueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
J. W. MenneneeBa» (xopotkast ¢opma): A- u b-rpymnmel, nepuoabl. PuU3NYECKUH CMBICHT
IIOPSIIKOBOTO 3JIEMEHTA, HOMEpA Iepro/ia, HoMepa rpynibl (1)1 JIEMEHTOB A-Trpymn).

Ctpoenne atoma: sSApo U dJEKTpoHHAsE 00oj04Kka. COCTaB aTOMHBIX SA€P: MPOTOHBI U HEHTPOHBI.
N3otonsl. 3apsii aTOMHOTO si/ipa, MacCoOBOE YKCIIO0, OTHOCUTENbHAsE aTOMHasi Macca. CoBpeMeHHast
(bopMyIHpOBKa MOHATUS «XUMHUYECKHIA HIIEMEHTY.

DneKkTpoHHass 000JI0YKa aToMa: TMOHSATHE 00 PHEPreTHYECKOM YPOBHE (DJIEKTPOHHOM CIIOE), €T0
€MKOCTH. 3aloJHEHHE AIEKTPOHHBIX CIOEB Yy aTOMOB 3JIEMEHTOB IEPBOIO—TPETHEr0 MEPUOJIOB.
CoBpemenHas HopMyITHPOBKA MEPHOIHUECKOTO 3aKOHA.

3HaueHue nepuoaundeckoro 3akoHa. Hayunbeie poctmxenust [I. M. MenzaeneeBa: ucnpabiieHue
OTHOCHUTEJIbHBIX aTOMHBIX Macc, MpeACKa3aHUE CYLIECTBOBAHUS HEOTKPBITBIX 3JIEMEHTOB,
IIEPECTAaHOBKM XMMHUYECKHUX DJIEMEHTOB B IEpHOIMUECcKOi cucteme. JKu3Hp u aesrtenbHocTh [l U.
Menneneesa.

Paznen 3.CTpoenue BeniecTsa

DNEeKTPOOTPULIATENBHOCTh XUMHUYECKUX 3JeMeHTOB. (OCHOBHBIE BHJAbl XMMHUYECKOH CBS3U:
KOBaJICHTHasl HEMOJspHas, KOBaJEHTHasl NOJspHas, MOHHAas. BaJeHTHOCTh 31€MEHTOB B CBETE
anekTpoHHOW Teopuu. CreneHb okuciaeHus. IlpaBuma ompeneneHus CTENEHW OKUCICHUS
3JIEMEHTOB.

9 kJacc
Paszpnen 1. MHoroo6pasue XuMHYEeCKUX peakIuii

Knaccudukanus XuMu4ecKiX peakluii: peakiuy COeIMHEHHs, Pa3IoKeHHs, 3aMelIeHNs, OOMeHa.
OKHCAUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu.  OKuCIUTENh, BOCCTAHOBUTENb,  IPOLIECCHI
OKHUCJIEHHS U BoccTaHOBieHUA. CocTaBlieHHE YpaBHEHUIH OKHCIMTEIbHO-BOCCTAHOBUTEIHHBIX
peaxiuii ¢ MOMOIIbIO METO/1a AIEKTPOHHOTO OanaHca.

TemoBbie 3¢ (deKThl XUMUYECKHX pPEaKIHMi. DK30TepMUYECKHE M HSHAOTEPMUYECKUE PEAKIIUU.
Tepmoxumuueckue ypaBHeHHs. PacuéThl M0 TEPMOXUMHUYECKUM YpaBHEHUSIM.

CkopocTh XuMHUYECKMX peakuuid. DakTophl, BIUAIOIIME HA CKOPOCTh XUMHYECKHX pPEaKIuil.
[lepBoHauanbHOE MpECTABIEHUE O KaTaIu3e.

O6patumsie peakiuu. [IoHsATHE 0 XUMUYECKOM PaBHOBECHH.

XUMUYECKHE PEaKUU B BOJHBIX pacTBOpaxX. DIEKTPOJIUTHI U HEANEKTpoauThl. Monbl. KaTnons! u
aHWOHBI. [ uopammuas meopus pacmeopos. INEKTPOIUTUUECKAS AUCCOIMALINS KUCIOT, OCHOBaHHM
u coneil. Cnabble U CUJIbHBIE JEKTPOJaUThl. CTeneHp auccouuanu. Peakunu MoHHOTO OoOMeEHa.
YcinoBus TeueHUs peakifii HOHHOro oOMeHa JI0 KOHIIa. XMMUYECKHEe CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COEAWHEHUN B CBETE MPEICTABICHUN 00 AIIEKTPOJMTUYECKOW AUCCOIHMALMUA U
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PeakusaX. [lonamue o euoponuze coie.

Paznen 2. MHorooopasue BeniecTn

Hemeramnel. TI'anorensl. IlonokeHne B INEPUOAUYECKON CHUCTEME XMMHUYECKUX DIEMEHTOB,
cTpoeHue ux atomoB. Haxoxnenue B npupoje. Puznueckue U1 XUMUUECKUE CBOMCTBA TaJIONEHOB.
CpaBHUTENIbHAs XapaKTEpUCTUKA TajoreHoB. lloslyyeHne W INpuUMEHEHWE TraloreHoB. XIop.
dusnueckue U XUMHU4YeCcKHe cBoiicTBa xiopa. IIpumenenue xmopa. Xmoposogopon. dusnyeckue
cBoiictBa. [lonydyenne. ConsHas kucinora u €€ coinu. KadecTBeHHasl peaklys Ha XJIOPHUI-HUOHBI.
Pacrnio3naBanue xjiopuoB, OpOMUI0B, HOAUIOB.

Kucnopon u cepa. IloyoxxeHne B NepUOJUYECKONH CUCTEME XUMUYECKUX NIEMEHTOB, CTPOCHHE HUX
atomoB. Cepa. Aiotponus cepsl. Pu3nueckue U XuMHU4YeCKue cBoiicTBa. HaxoxaeHue B mpupoe.
IIpumenenne ceprl. CepoBonopos. CepoBonopoaHas KucioTa u €€ couu. KauecTBeHHast peaxuust
Ha cynbpua-uonsl. Oxcup cepbi(IV). ®usmyeckue M XuUMHuYeckue cBoicTBa. Ilpumenenue.
Cepuucrast kucinotra u e€ conu. KadectBenHas peakuus Ha cynbdut-uonsl. Okcup cepbi(VI).
CepHas kucinoTa. XUMHUYECKHE CBOICTBA pa30aBICHHON M KOHIIEHTPUPOBAHHON CEpHON KUCIIOTHI.
KadecTBeHHas peakius Ha Cyiab(ar- HOHBI. XMMHUYECKHE PEaKIHH, JISKAIINEe B OCHOBE MOIYYSHHS



CEPHOM KUCJIOTHI B IIPOMBIIUICHHOCTH. [IpMeHEeHne CEpHON KUCIIOTBI.

A30T u ¢pochop. [lonoxkeHne B MepuOANIECKON CUCTEME XMMHUYECKHX SJIEMEHTOB, CTPOCHHE HX
aToMOB. A30T, (U3MYECKHE W XUMHYECKHE CBOMCTBA, MOJyueHHE W NIpuMeHeHue. KpyroBopoT
azota B npupoje. AMMuak. Pu3nueckMe U XUMHUYECKHE CBOICTBA aMMUaKa, IOJIy4EHUE,
npumenenue. Con amMMOHHMS. A30THass Kuciota U e€ cBoicTtBa. OKUCITUTENbHBIE CBOMCTBA
a30THOM KuCHOTH. [lomydyeHume a30THOW KHUCIOTHI B JIabOpaTOpuu. XHMHUYECKHE PpEaKIHH,
JIe)KAIIUEB OCHOBE IOJYYEHHs a30THOM KHCJIOTHI B IPOMBINUIEHHOCTH. lIpumeHeHue a3oTHOU
kucaoThl. Cosii a30THOM KUCIIOTHI U MX IPUMEHEHHE. A30THBIE YIOOpEHMUS.
®dochop. Ammorpornmsi  pochopa. dusmveckne U XUMHUECKHE CBoucTBa (ocdopa. Oxcua
docdopa(V). Dochopras kucnora u e€ conmn. PochopHbIE yI0OpeHUSI.

VYraepoa u kpemuuil. [losoxkenne B nepuogMYECKO CUCTEME XUMHYECKUX DJIEMEHTOB, CTPOCHHUE
WX aTOMOB. Yriepoid. AsuioTponus yriepoja. Ou3nveckue U XMMHUYECKHE CBOMCTBA yriepoja.
AncopOumsi. YrapHbIA ra3, CBOMCTBA U (DPU3UOJOTHIECKOE JICHCTBUEC HA OPraHU3M. YTJICKUCIBIN
ra3. YroipHas kuciora u e€ conu. KauecTBeHHas peakuuss Ha KapOoHaT-uoHbl. Kpyrosopor
yraepoja B npupoje. OpraHnyeckue COeTUHEHUs yriaepoa.

Kpemuuii. Oxcua kpemuus(IV). Kpemuuesas kucnora u €€ conu. Cmexno. L{emenm.
Mertamnsl. Ilonokenne MeTamioB B MEPUOJUYECKON CHCTEME XUMUYECKHX 3JIEMEHTOB, CTPOEHUE
uX atoMoB. Metammnyeckasi cBsizb. OU3NUECKHE CBOKWCTBA METAJUIOB. Psii aKTMBHOCTH METaJIOB

(2MEKTPOXUMUYECKUN PsIi HANPsDKEHUM MeTayuioB). XUMHUYECKHE CBOMCTBAa MeTayioB. OOmiue
croco0bl noay4yeHust MetauioB. CriiaBbl METAIIOB.

[lenounsie Metamibl. [lonoxeHne MENOYHBIX METAJUIOB B IEPUOIUYECKON CHCTEME, CTPOEHUE UX
atomoB. Haxoxzaenue B mpupoje. duznueckue U XUMHUYECKHE CBOMCTBA MIENOYHBIX METaJIOB.
[IpumeHeHne meT0YHbIX METAIIOB U X COCTMHEHUH.

[lenoyHo3emenbHble MeTauibl. [lojl0)KeHHE IMIETOYHO3EMENIbHBIX METAJIOB B IEPUOIUYECKON
cuUCTeMe, CTpoeHue Mx aroMoB. Haxoxnaenue B mpupoge. MarHuii M KaublLWW, X BaKHEWIINE
coequHeHUS. JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHCHHS.

Amomunnil. [lonoxeHne amOMUHHS B TMEPHOJUYECKOM CHUCTEME, CTPOEHHME €ro aroma.
Haxoxnenue B mnpupome. Pusnmyueckue W XUMHUUYECKHME CBOMCTBA amoMuHMs. [IpuMmeHeHue
amoMHUHMS. AM(OTEPHOCTH OKCHJIAa U TUAPOKCUA aTIOMUHUA.

Keneszo. I[lomoxkenue jxene3a B MEPUOJAUYECKON CHCTEME, CTPOCHHE ero aroma. HaxoxkaeHue B
npupoae. Puznyeckue M XUMHUYECKHE CBOWMCTBa Keje3a. BakHeHIue COeTUHEHMS Kejesa:

oKcuapl, THApokcupl 1 conn xene3a(ll) u sxeneza(Ill). KauecTBenHble peakuun Ha HoHb Fe?* n
Fe3* .

Pasznen 3. KpaTkuii 0030p BaxHelINX OPraHudeCKUX BellecTB

[Ipenmer opranmyeckoit xumuu. Heopranmdeckue M OpraHHMYECKHE COCIUHEHHs. YTIepoa —
OCHOBA *U3HU Ha 3emiie. OCOOEHHOCTH CTPOCHHSI aTOMa Yriepoa B OPraHuYeCKUX COCTUHEHUSIX.
VYrneBogoponsl. I[lpenenbHble (HACHIIEHHBIE) YIJIEBOAOPOABI. MeTaH, JTaH, NpomaH —
MpoCTeHIINe  TPEACTaBUTENNM  MpPeAeNbHbIX  YrieBoAopoJoB.  CTpyKTypHble  (QOpPMYIbI
yriaeBoaopoaoB. ['oMonoruueckuid psa MpeaesbHBIX YriieBoJaopoaoB. ['omonoru. dusnyeckue u
XMMHYECKHE CBOMCTBA TMpeNelbHBIX YIIEBOAOPOJOB. Peakuuu TOpeHHS U 3aMEIleHUs.
Haxoxpaenue B mpupo/ie mpenenbHbIX yriaeBoaopoaos. [Ipumenenue metana.

Henpenenbuble  (HEHACHIIICHHBIE)  YIJIEBOAOPOIBbL.  ODTUJIICHOBBIM  pPSI  HEMpelelbHBIX
yIraeBOJOPOJOB.  OTuieH. @Du3znueckue M XUMHYECKHME CBOWCTBa JTwieHa. Peaknus
npucoeanHeHusi. KadecTBeHHble peakuuu Ha 3TujeH. Peakuusa nonumepuszanuu. [lonmusTuieH.
[IpuMeHenue 3TuneHa.

AUETUNIEHOBBI  psii  HEMpeAeNbHBIX  yriaeBogopoAoB. AnerusieH. CBoiicTBa  alleTUJIEHA.
[IpuMeHeHue aneruneHa.

[TpousBoHbIe yriaeBoaopoaoB. KpaTkuit 0030p opraHU4ecKUX COSTUHEHHI: 0JJHOATOMHBIE CITUPTHI
(MeTaHoI, TaHOJ), MHOTOATOMHBIE CHUPTHI (ITUJICHTJIMKOIb, TIUIEPUH), KapOOHOBHIE KUCIOTHI
(MypaBbHUHas, YKCyCHasl), CIOXHbIE 3(UpPBI, KHUPBI, YIJIEBOJBI (TIIIOKO3a, caxapo3a, Kpaxmad,
[EJUTI0NI03a), AMUHOKHUCIIOTHI, Oenku. Ponib 6enkoB B opranu3Mme. [IoHATHE O BEICOKOMOJIEKYIISI PHBIX
BemectBax. CTpykTypa TMOJMMEPOB: MOHOMEp, TOJUMEp, CTPYKTYpHOE 3BEHO, CTEIEHb
nojaumepuzauuu. [lonustuneH, NoJUMIpONIeH, NOJIUBUHUIXIOPHUI.



TEMATHYECKOE IINTAHUPOBAHHUE

8 kiace(3 yaca B HeeJII0)

No Paznen/rema Komn-Bo gac.
/i
Pa3nen 1. OcHOBHBIE MOHATHSI XUMHHU (YPOBEHb AaTOMHO-MOJIEKYJSIPHBIX | 53
NnpeACTABJICHUI)
1 Tema 1. IlepBoHavanbHble XUMHUYECKUE TOHATHUS 29
2 Tema 2. Kucnopox 7
3 Tema 3. Bomopon 4
4 Tema 4. Bona. PactBops! 9
5 Tema 5.KonmdecTBeHHBIE OTHOIICHUS B XUMUU 8
6 Tema 6. OCHOBHBIE KJIACCHI HEOPTAHHYECKUX COCTUHEHUM 23
7 Paznen 2. Ilepuoanyeckuii 3aKOH M MePUOINUYECKAs CHCTEMA 11
xuMnueckux djiemenToB /. U. MenaeneeBa. Ctpoenue aroma
8 Paznen 3. Ctpoenue BemecTBa. XuMHUYeCKas CBA3b 11
Htoro: 102 yacos.
9 kiace (2 yaca B HeJIeJI0)
Ne Paznen/rema Komn-Bo yac.
/1
1 Pa3znen 1. MHorooopa3ue XuMHU4eCKHX peaKkiuii 15
Pa3zgen 2. MHoroo0pa3ue BellecTB 41
2 Hemeramnsl. ["anorenst 5
3 Kucnopon u cepa 8
4 Azot 1 dochop 9
5 VYriepoa U KpeMHUM 8
6 Meramis! (001mas xapakTepUCTHKA) 11
7 Paznen 3. Kparkuii 0030p BaxKHeHIINX OPraHMYecCKMX BeleCTB 10

HToro: 66 uacos.

KomnmuecTBo 4acoB 3a Kypc y4eOHOTO npeaMera « XUMHEsD 110 TIPorpaMMe OCHOBHOTO 00IIEero
obpasoBanus (8-9 kiaccel) -168 yacos
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