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Coneprxanue.
1. TInaHupyeMbl pe3yJbTaThl.
2. CopnepxaHue IporpaMMBbl.
3. TemaTtuyeckoe IIaHUPOBAHHE.



[InanupyeMble IpeAMeTHbIE Pe3yabTAThI H3YyUYeHHUs Kypca « XUMHUSD»

JINYHOCTHBIE pe3yJbTaTbl H3YYCHUH NIpEAMETA:

[J B IEHHOCTHO-OPUEHTUPOBAHHOM cepe — UyBCTBO FOPAOCTH 32 POCCHUICKYIO XUMUYECKYIO

HayKy, TYMaHU3M, OTHOILIEHUE K TPYAY, LIeJICYyCTPEMICHHOCTb;

[J hopMupoBaHKe IEHHOCTH 3/I0POBOTO M 0€30macHOro o0pasa >KM3HH; YCBOCHHE MTPaBUII
MHAUBUIYAIBHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO MOBE/ICHHUS B YPE3BBIYANHBIX CUTYALIUSX,

YIPOXKAOUIUX KU3HU U 3J0POBBIO JIFOAEH;

[J B TpyZ10BO# chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaibHeel 00pa3oBaTenbHOM

TPaeKTOPUH;
(] B MO3HABATENBbHOM cepe — yMEHUE YIPABISATH CBOCH TIO3HABATEILHOM I TETHHOCTHIO;

] hopMHupOBaHKE OCHOB SKOJOTHYECKON KYJIBTYPbI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
AKOJIOTMYECKOTO MBIIUICHUS, Pa3BUTUE OIBITA SKOJOTHYECKOIO MBILIJICHHS, PAa3BUTHE ONbITA
HKOJIOTUYECKHU OPUEHTUPOBAHHON PEIICKCUBHO-OIIEHOYHON U MTPAKTUYECKOMN JACSATEIHHOCTH B

JKU3HEHHBIX CUTYyaLUAX.
MeranpeameTHble pe3yiabTaThl U3Y4YEHHUs Kypca « XUMUS»
PerynstuBubie YY/:

[] caMOCTOSITENIbHO OOHAPYKUBATh U (POPMHUPOBATH YICOHYIO MPOOIIEMY, ONPECIIATh IENb

yueOHOM NesTeNbHOCTH;

[} BBIIBUTaTh BEPCUH PEIIEHUS IPOOJIEMBI, OCO3HABATH KOHEUHBIN pe3yiIbTaT, BBIOMPATh U3

MPEJIOKEHHBIX M UCKATh CAMOCTOSITENIEHO CPEACTBA TOCTHIKEHUS TIeITH;
[J cocTaBsATh (MHIUBUIyaJIbHO WJIH B TPYIIIE) IJIaH PEIICHHS TPOOJIEMBI,

] pa60Ta${ 110 IIJIaHYy, CBEPATH CBOU JEUCTBUS C IIEIBIO H, IIpu HCO6X0,I[I/IMOCTI/I, HCIIPAaBJIATb

OIMMOKH CaMOCTOSTEIBHO;
ITo3naBartenbHble YY/I:

[ aHaTM3UpOBaTh, CPABHUBATH, KJIACCH(PUIIUPOBATH U 0000MIATH (GaKThI U SBJICHHS. BBISBISATH

IMPUYUHBI U CIICACTBUSA IIPOCTBIX SIBIICHHI.



[J Ocy1ecTBIsTh CpaBHEHUE, KIacCu(UKAINIO, CAMOCTOSTEIHHO BEIOUpPATh OCHOBAHUS U

KPUTEPUU JJI YKa3aHHBIX JJOTUYECKUX OIECPALIUM.

l CTpOI/ITB JIOTHYCCKOEC paCCYXJICHUEC, BKIIFOYAIOIIECC YCTAHOBIICHUE IIPUYNHHO-CIICACTBEHHBIX

CBA3EN.

[1 Co3maBaTh cCXeMaTHUECKHE MOJICIIH C BEIJICIICHHEM CYHICCTBCHHBIX XapaKTCPUCTHUK 00BEKTA.

[ CocTaBisITh T€3UCHL, pA3IUYHbIE BUbI TUIAHOB (MIPOCTHIX U CIOKHBIX).
(] IIpeoOpa3zoBbIBaTH HHPOPMAITUIO U3 OJHOTO BUA B IPYTroi(TaOIHILy B TEKCT U TIp.).

0 YMeThb ONpCACTIATE BO3MOXXHBIC HCTOUYHHUKHU HeO6XOI_[I/IMBIX CBCZ[CHI/II‘/'I, IIPOU3BOAUTD ITOUCK

UH(OpPMALINH, aHATU3UPOBATH M OIICHUBATH €€ JOCTOBEPHOCTD. l1IKombHbIE:

[] ocyIecTBIIsET paCUIMPEHHBIN MOMCK UHGOPMAIIUU C UCIIOJIB30BAHUEM PECYPCOB OMOIMOTEK U

WHrephera;

[l cuuThIBaeT I/IH(l)OpMaI_[I/IIO, IpeaAOCTABIICHHYIO C UCIIOJIb30BAHHUEM PAHCC HCU3BCCTHLIX 3HAKOB

(CI/IMBOJ'IOB) IIpHU HAJIMYIUU UCTOYHHKA, COACPIKAIICTO X TOJIKOBAHUC,
il CO3I[aéT MOJCIIN CXEMBI IJId PCUICHUA 3aaa4

[] mepeBOIUT CIIOKHYIO 0 COCTaBy HHPOPMAIIUIO U3 TpaguuecKoro Wik CUMBOJIBHOTO

MPEICTABJICHHS B TEKCT U HA00OOPOT;

[] ycTaHaBIUBAET B3aUMOCBSI3b OITUCAHHBIX B TEKCTE COOBITHIA, SIBIICHUH, TPOIIECCOB;
[} y4acTBYET B MPOCKTHO-UCCIICIOBATEIBCKOM IeATEeIHHOCTH;

[} TpOBOMT HAOJIOICHUS ¥ SKCTIEPUMEHT TI0]T PYKOBOJICTBOM YUHTEJIS;

l OCYIICCTBIIACT BBI60p Hauboee 3(1)(1)6KTI/IBHBIX CII0c000B pemcHus 3a4a4 B 3aBUCUMOCTH OT

KOHKPETHBIX YCIIOBHIA;
[] ma€r onpeneeHue MOHATUAM;
[] ycTaHaBIMBaeT MPUUNHHO-CIEJCTBEHHBIE CBSI3H,

l O606I.[IaCT IMMOHATHA — OCYIICCTBIIACT JIOTHYCCKYIO OIICPpaIHIO IIEPeXoga OT BUAOBBIX
IMMPU3HAKOB K pOJOBOMY MOHATUIO, OT ITOHATHA C MCHBIIIUM 00BEMOM K IMOHSTHUIO ¢ OOJIBIINM

00BEMOM;

l OCYIICCTBIISACT CPAaBHCHHUC, KHaCCH(bHKaHHIO, CaMOCTOATCIIBHO BBI6I/Ipa$I OCHOBAaHUA U

KPpUTCPUHU OJId YKA3aHHBIX JIOTUYCCKUX onepaum‘/'l;



KommynukaruBubie YY /I:

[1 CaMOCTOSITEIEHO OPraHU3BBIBATh y4eOHOE B3aUMOJICHCTBHE B IrpyIIie (ONpeaesTh 00Imue
IeJTH, PACIIpeNeIATh POJIH, IOTOBAPUBATHCS IPYT C ApyroM H T. 1.). LllkombsHbIe: coOmonaeTr
HOPMBI IyOJIMYHOM peYd W perjaMeHT B MOHOJIOre U AucKyccuu. [lonb3yeTcs aaeKBaTHBIMU
pEUYEBBIMU KJIMIIE B MOHOJIOTE (ITyOJIMYHOM BBICTYIUICHHUH), JUaore, quckyccuu. opMupyer
COOCTBEHHOE MHEHHE U MO3UIHNIO, APr'yMEHTUPYET HX. KoOpIuHMPYET CBOIO MO3UIIUIO C
HO3UIMSIMU TTAPTHEPOB B COTPYAHUYECTBE MIPU BBIPAOOTKE 00IIEro. Y cTaHaBIUBAET U
CPaBHHUBAET pa3Hble TOUKH 3PEHHs, IPEXK/IE YeM NPUHUMATh PELICHUs U JIeNaTh BHIOOD. [
CriopuT 1 0OTCTaMBaET CBOIO MO3MIIMIO HE BPAXKICOHBIM ISl ONIITOHEHTOB 00Pa30oM.
OcymiecTBiIsieT B3aUMHBINA KOHTPOJIb U OKa3bIBAET B COTPYAHUYECTBE HEOOXOIUMYIO
B3auMonomonipb. [| OpraHU30BBIBACT U IIAHUPYET Y4€OHOE COTPYIHHYECTBO C YUUTEIEM H
CBEPCTHUKAMM; OTIPEACIIATH LEeNH U (PYHKIIUH YYaCTHUKOB, CIIOCOOBI B3aUMOICHCTBUS;
MJIAaHUPOBATH OOIIME CIIOCOOBI pabOThI; yMEET padoTaTh B IPYIINE — yCTaHABIUBAET paboune
OTHOIIEHHUSI, YPPEKTUBHO COTPYTHUYAET U CIIOCOOCTBYET NMPOAYKTUBHOM KOOTIEPALINH;
MHTETPUPYETCS B TPYIITY CBEPCTHUKOB U CTPOHUT NPOJYKTHBHOE B3aUMOACHCTBHE CO
CBEPCTHUKAMH ¥ B3POCIIBIMHU, YUUTHIBATH pa3HbIC MHEHHS M HHTEPECHl 1 000CHOBHIBATH

COOCTBEHHYIO TTO3HUIIUIO.

OO0yuaromuiics B 8 kj1acce HayuUMTCs:
* XapaKTepu30BaTh OCHOBHBIE METO bl TO3HAHUSA: HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT;

* ONMMCHIBATh CBOWCTBA TBEP/IBIX, JKUAKHX, Fa3000pa3HbIX BELECTB, BBIJEISASA UX CYIIECTBEHHbIE
IIPU3HAKY;

® paCKpbIBATb CMBICJII OCHOBHBIX XUMHWYCCKUX MOHATHUH «aTOM», «MOJICKYIJIIa», «XHAMHYECKUMN
SJICMEHT», «IIPOCTOC BEUICCTBO», «CJIOKHOC BCIICCTBO», «BAJICHTHOCTDL), «(XHUMHNYCCKAsA PCAKI N,

* PacCKpbIBAaTh CMBICI 3aKOHOB COXPaHEHUS! MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM T€OpUU;

* pa3nu4aTh XUMUYECKUE U (pU3nUecKue SBICHUS;

* Ha3bIBaTh XMMHUECKUE AIIEMEHTHI;

* ONpEEIATh COCTaB BEILECTB 110 UX (PopMyJiam;

* OIPENENSITh BAJIEGHTHOCTh aTOMa 3JIEMEHTA B COEMHEHMSIX;
* OMpEAEIATh TUI XUMUUYECKHX PEeaKLnii;

* Ha3bIBaTh [IPU3HAKYU U YCIOBUS IPOTEKAHUS XUMUYECKUX PEAKLIUN;



¢ BBIABJIATH MMPU3HAKU, CBUACTCIILCTBYIOINE O MIPOTCKAHUU XUMHYSCKOMN pCakuuu npu
BBITIOJTHCHHUH XUMHNYCCKOT'O OIIbITA,

* COCTaBJIATH ()OPMYJIbI OMHAPHBIX COCAMHEHHUN;

* COCTaBJISITh yPaBHEHHS XMMUUECKHX PEAKIIN;

* co0ro1aTh npaBuiia 6€30MacHOi padoThI IPH MPOBEICHUH OIBITOB;

* IMOJIH30BATHCSI TAOOPATOPHBIM 00OPYIOBAHUEM H MTOCYIOM;

* BEIYUCIIATH OTHOCUTEIIBHYIO MOJIEKY/ISIPHYIO U MOJIAPHYIO MacChl BEILECTB;

* BBIYKCIISITh MAaCCOBYIO JIOJTI0O XMMHUYECKOTO 3JIEMEHTA 110 (popMyJie COeTUHCHNUS;

* BBIYUCIIATH KOJIMYECTBO, 00BEM MIIM Maccy BELIECTBA IO KOJIMYECTBY, 00bEMY, Macce
peareHTOB WIH NIPOAYKTOB PEaKIIVH;

* XapaKTepu30BaTh (PU3NUECKUE U XUMUYECKUE CBOMCTBA IIPOCTHIX BEILIECTB: KUCIOPOa U
BOJIOPOJIA;

* [10JTy4aTh, COOMPATH KUCIOPO M BOJOPOI;

* pacro3HaBaTh OIBITHBIM ITyTEM ra3000pa3Hble BELIECTBA: KUCIOPO, BOAOPO/I;

* pacKpbIBaTh CMBICI 3aKOHa ABOTapo;

* PaCKpBIBATh CMBICI TIOHATHH «TEIIOBOM 3P HEKT peaKkum», «MOISPHBIA 00beM»;
* XapakTepu3oBaTh (hPU3NYECKHE U XUMHUECKUE CBOICTBA BOJIBI;

* PacKpbIBaTh CMBICI IOHATHUS «PACTBOPY;

* BBIYMCIISATh MAaCCOBYIO JIOJIFO PACTBOPEHHOI'O BEIIECTBA B PACTBOPE;

* Ha3bIBaTh COEIUHEHMS U3YUYEHHBIX KJIACCOB HEOPTaHUUECKUX BEIIECTB;

¢ XapaKTEpHU30BaTh (l)I/IBI/I‘-IeCKI/Ie U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNUYCCKUX
BEIIIECTB: OKCUAOB, KHCJIOT, OCHOBAHMI, COJICH;

* OIPEAEIIATh NPUHAIIEKHOCTD BEIIECTB K ONPEIEIEHHOMY KJIACCY COETMHEHU;
* COCTaBIIATH (POPMYIIBI HEOPTAHUYECKUX COCTMHEHHUI U3YUYCHHBIX KIIaCCOB;

¢ IIPOBOAUTE ONBITHI, MIOATBEPKAAOIINEC XUMHUYCCKUEC CBOICTBa HU3YYCHHBIX KJIaCCOB
HCOPTaHNYCCKUX BCIICCTB,

® pacCiio3HaBaThb OIBITHBIM ITYTEM paCTBOPBI KUCIOT U meﬂoqeﬁ 10 U3BMCHCHHUIO OKPAaCKHU
HWHJUKATOpa,

¢ XapaKTCPU30BaATh B3aUMOCBA3b MCKY KIIAaCCaMH HCOPTraHNYCCKUX COGHHHGHHﬁ;



* packpbiBath cMbIch [Iepuonudeckoro 3axona J[.M. Menzeneesa;

* 00BSCHATH (PU3MUECKUI CMBICT ATOMHOTO (TTOPSIKOBOTO) HOMEPA XMMHUYECKOTO dJIEMEHTA,
HOMEpPOB I'PYIIbI U ieproaa B nepuoandeckoi cucreme 1.M1. Menneneena;

Ooyuarmmuiics B 8 Kj1acce mNoJIy4uT BO3MOKHOCTb HAYYUThCS:
¢ BBIIBUT'AaTh U ITPOBEPATH SKCIICPUMCHTAJIbBHO T'HITOTC3bI O XUMHWYCCKUX CBOMCTBAX BCIICCTB Ha
OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYNAaTh B XUMUYECKHE PEAKIUH, O XapaKkTepe

Y MPOAYKTaX Pa3IMYHbIX XUMUYECKUX PEAKLIHIA;

® XapaKTCPU30BaTh BCHICCTBA 110 COCTABY, CTPOCHUIO U CBOfICTBaM, YCTaHAaBJIMBATb IPUYUHHO-
CJICACTBCHHBIC CBA3U MECXKAY AJaHHBIMU XapaKTCPUCTUKaMU BEIICCTBA,

* COCTaBIIATH MOJICKYJIAPHBIE U IIOJIHBIC HOHHBIC YPABHEHMS I10 COKPALICHHBIM HOHHBIM
YPaBHEHUSIM;

¢ IIPOrHO3HUPOBATH CII0COOHOCTD BCUICCTBA ITPOABJIATE OKUCIIUTCIIbHBIC UJIM BOCCTAHOBUTCIILHBIC
CBOMCTBA C YUCTOM CTEIICHCH OKHCIICHUS 3JICMCHTOB, BXOOAIIMX B €I'0 COCTAaB,

® COCTaBJIATH YPaBHCHUA peaKquI, COOTBCTCTBYIOIIUX ITOCICAOBATCIILHOCTHU npeBpameHHﬁ
HCOPraHMYCCKUX BCIICCTB PA3JIMYHBIX KJIIACCOB;

* BBIJIBUTATh U MPOBEPSTH IKCIEPUMEHTAIIBHO TMIIOTE3bI O PE3YyJIbTaTax BO3ICUCTBUS
pa3TUYHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH XMMHUYECKOHN peaKInu;

* HCIIOJIb30BATh MPHOOPETEHHBIE 3HAHUS JIJIsl 9KOJOTHYECKH IPaMOTHOTO MOBEICHHUS B
OKpYKarolllei cpese;

¢ MCIIOJIb30BAaTh an/I06peTeHHme KIITFOYCBBIC KOMIICTCHI WU IIPH BBIITIOJITHCHHUU ITPOCKTOB U
y‘Ie6HO'I/ICCHe,I[OBaTCJ'IBCKI/IX 3a4aav 110 U3y4CHHIO CBOﬁCTB, CII0CO00B IMOJIYy4YCHHA U
pacrio3HaBaHUA BCUICCTB;

* 00BEKTUBHO OLCHUBATH I/IH(l)OpMaHI/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITPOLECCAX;

* KpUTHUUYECKU OTHOCUTHCS K NICEBIOHAYYHOU MH(pOpMaLUU, HEJOOPOCOBECTHOH peKiaMe B
CpeJCTBaX MaccoBOM nHpopmanuy;

¢ OCO3HaBaTb 3HAYCHUC TCOPCTUUCCKHUX 3HAHWH 110 XUMHUU JUIA HpaKTquCKOﬁ JCATCIIBHOCTH
YCJIOBCKA,

* C03/1aBaTh MOJEIH U CXEMBI ISl PEIeHUs] y4eOHBIX U MO3HABATENBHBIX 33/1a4; TIOHUMAaTh
HEO0OXOAMMOCTh COOTIOZICHUS TIPEANMMCAHNH, TPETIaraéMbIX B HHCTPYKIIUSIX 11O UCITOJIB30BAHUIO
JIeKapCTB, CPEACTB OBITOBOM XUMHH U JIP.

OOyuaromuiics B 9 Ki1acce HAyYHTCH:
¢ UCII0JIB30BAaTh IIPU XapaKTCPUCTUKE npeBpameHMﬁ BCIICCTB MOHATUA «XUMHUYCCKasA pCaKIus»,
peakiMs COeMHEHUs, pa3iokKeHus, 0OMeHa, 3aMelIeHUs, HeUTpaIu3aluy, SK30TepMUIecKas,

SHJO0TEpMHUUECKas, oOpaTumas, HeoOpaTumas, OBp;

* XapaKTepru30BaTh OOIIIE XUMUUYECKHE CBOMCTBA aM(pOTEPHBIX OKCHIOB U THAPOKCHUIOB;



* Ha3bIBaTh (DAaKTOPHI, BIUSIOLINE HA CKOPOCTh XUMUYECKON peaKIni;
* PacKpbIBaTh CMBICI IOHATUH «TEIII0BOM 3 (EKT peakiumy;

¢ XapaKTCPU30BaTh B3aUMOCBA3b MCKY COCTAaBOM, CTPOCHHUEM U CBOMCTBaAMM METAJIJIOB U
HEMCTAJIJIOB,

¢ 1aBaThb CPABHUTCIIbHYIO XapPAKTCPUCTUKY XUMHUYCCKUX DJICMCHTOB U BaKHEHUIITHX COC[[I/IHGHI/Iﬁ
€CTECTBEHHBIX CEMEHCTB IICJIOYHBIX METAJIJIOB U I'aJIOTCHOB;,

* IPOBOJIUTH HECIIOKHBIE XUMUUECKHE OMBITHI U HAOIIOICHUS 32 U3MEHEHUSIMU CBOMCTB
BEIIIECTB B MPOIIECCE UX MPEBPAIICHUI; COOJIIOIaTh IPAaBHIIA TEXHUKU O€30TaCHOCTH MPU
MIPOBEJICHIH HAOIIOICHUN U OIIBITOB;

* COCTABJIATb MOJIEKYJIIPHBIE ypaBHEHHUS PEaKlui, XapaKTepU3YIOIIMX XUMHUYECKHE CBOICTBa
METaJUIOB M HEMETaJUIOB M WX COCAMHEHUH, a TaKKe JJIEKTPOHHBIE YPaBHEHUS IMPOIECCOB

OKHUCJICHUA-BOCCTAHOBJICHU A,

*OIMMCHIBATh XMMHYCCKHE CBOMCTBA MICIOYHBIX W IICIIOYHO3CMCIIBHBIX MCTAIJIOB, aJIIOMHMHHUA U
KCJIC3a N UX COCI[I/IHCHI/Iﬁ C IIOMOIIBIO A3bIKa XMMHUH,

*OKCIICPUMCHTAJIbHO UCCJICA0BATDb CBOMCTBA METAJJIOB U HEMETAJJIOB U UX COG,Z[HHCHHﬁ, peuiaThb
SKCIICPUMCHTAJILHBIC 3a/1a4H;

*IIPOBOAMTH PACUETHl MO XMMUYECKHM (OPMYIIaM M YPaBHEHHUSM PEaKIHid, MPOTEKAIOMIUX C
y4acTHEM METAJJIOB U HEMETAJIOB U UX COCIUHEHUN;

¢ IPOTHO3UPOBATHL MPOAYKTBI XHWUMHYCCKUX peaKuHﬁ 1o q)OpMYJIaM/HaSBaHI/ISIM HNCXOAHBIX
BCIICCTB, OMIPCACIIATL HCXOJAHBIC BEIICCTBA 110 q)OpMy.]'IaM/HaISBaHI/If{M IMPOAYKTOB PCAKIINU,

¢ COCTABJIATH YpPAaBHCHUA peaKI_II/II\/’I, COOTBCTCTBYIOIIIUX IIOCJICHOBATCIILHOCTHU («uenoqxe»)
npeBpameHHﬁ HCOPTaHNYCCKUX BCHICCTB pPa3JINYHBIX KJIACCOB;

* XapaKTepru30BaTh (PU3MUECKHEe U XUMUIECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPO/Ia,
BOJIOpPO/1a, FAJIOTEHOB, a30Ta, (ocdopa, yriepoaa, KpeMHHUS;

¢ XapaKTCPpU30BaTh (1)I/ISI/I‘~IGCKI/I€ U XUMHUYECKHE CBOMCTBA METAJUIOB U HEMETAJJIOB U UX
COE€IUHEHMI;

¢ Ha3bIBaTh COCAMHCHUA METAJIJIOB 1 HEMETAJIJIIOB U COCTABJIATH UX (I)OpMy.]'ILI 110 Ha3BaHHIO,
¢ OpCACIATh BO3MOXKHOCTD MPOTCKAHUS peaxunﬁ HOHHOT'O 06MCHa;
¢ IPOBOAWTL PCAKIIUH, ITOATBCPKAAIOIINC KauyeCTBECHHEIM COCTaB Pa3IMYHBIX BEIICCTB,

® COCTABJIATH YPaBHCHHUA OKHCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ, OIpeaciATh
OKHCIIUTCIIb U BOCCTAHOBHUTCIIb,

® KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC PCAKIUH 1TO PA3JIMYHBIM IIPHU3HAKAM,

¢ IPOBOAWTE OIIBITHI 11O ITOJTYUYCHUIO, CO6I/IpaHI/II-O 1 U3YYCHUIO XUMUYCCKUX CBOICTB
F&3006pa3HBIX BCIICCTB: BOAOPOAA, KUCIIOpOAA, YIITICKHUCIIOIO rada, aMMuaKka,



* XapaKTePU30BaTh B3aMMOCBSI3b MEKIY COCTABOM, CTPOSHHEM U CBONCTBAMHU METAJIIOB U
HEMETAJIOB;

®* OUCHMBATh BIIMAHUC XUMHWYCCKOI'O 3arpsA3HCHHUA OKPY)KaIOH_Ieﬁ CpE€AbI HA OpraHrU3M YCIIOBCKA,
¢ I'PaMOTHO 06pamaTbc>1 C B€IIECCTBaMU B HOBCCI[HGBHOI;'I KHN3HU

* OIIPEJEIATh BO3MOXHOCTh IPOTEKAHUS PEAKIMI HEKOTOPBIX MPEICTABUTEIEH OPraHnYeCcKuX
BEILIECTB C KUCIOPOAOM, BOAOPOAOM, METAJUIaMU, OCHOBAaHUSIMH, I'aJIOT€HAMHU.

* OCYILECTBIIATh PACIIMPEHHBIHN MOMCK HH(OPMALMU C UCIIOJIB30BAaHUEM PECYPCOB OUOINOTEK U
WHrepHera;

* OCYIIECTBIIATH BEIOOP Hanboee 3P PEKTUBHBIX CIIOCOOOB PEIICHUS 337]a4 B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBHIA;

¢ 1aBaThb ONPCACICHNUC [TOHATHAM,
¢ YCTaHABJIMBATb MPHUYHUHHO-CJIICACTBCHHBIC CBA3U;

* OCYIIECTBJISITH CPAaBHEHUE, U KJIACCU(UKAITUIO, CAMOCTOSITEIIbHO BHIOMPAsi OCHOBAHUS U
KPUTEPUU IJI YKa3aHHBIX JJOTHUECKUX OIEpalluii;

* OIUCHIBAThL CBOMCTBA TBépIII)IX, KUAKHUX, F3.3006pa3HBIX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC
IIPHU3HAKU;

* ONPEAEINATh NPUHAJIEKHOCTh HEOPTAHUUECKUX BEIIECTB K OJTHOMY M3 U3YYEHHBIX
KJIACCOB/TPYIII: METAJIJIbI U HEMETAJIIbI, OKCU/IbI, OCHOBAHUSI, KHCIIOTHI, COJIU;

® ONpCACIATE BAJICHTHOCTD U CTCIICHDb OKUCJICHUA 3JICMCHTOB B BCIICCTBAX;
*00BICHATH IMPUYIUHBL MHOFOO6pa3I/IH YIIICPOAHBIX COCHHHCHHﬁ;

*3aMMCHIBATH MOJICKYJISIPHBIE, CTPYKTYPHBIE (JOPMYITBI, HA3BIBATh MX MO CUCTEMATHUYECKON
HOMEHKJIATypE;

O0yuaromuiics B 9 kj1acce NOJy4UT BO3MOKHOCTh HAYUYMThCSH:
*0CO3HABATh 3HAUEHUE TEOPETUYECKUX 3HAHUN JJIS IPAKTHUECKOH JesITeIbHOCTH YEJIOBEKa;
* OMHCHIBATh N3YUYEHHBIE OOBEKTHI KAK CUCTEMBbI, IPUMEHSS JIOTUKY CUCTEMHOT'O aHAJIN3a;

¢ IPUMCHATH 3HAHUA O 3aKOHOMCPHOCTAX HepHOHH‘{CCKOﬁ CHUCTEMBI XUMHWYCCKHX JJICMCHTOB IJIA
00BACHEHUS U OpCABUACHUA CBOMCTB KOHKPETHBIX BCIICCTB;

® pa3BHUBaTb I/IH(l)OpMaI_II/IOHHYIO KOMIIETCHTHOCTD MMOCPCACTBOM er'Iy'6J'ICHI/I$I 3HaHUH 00 HCcTopuun
CTAHOBJICHUS XUMHUUIECKOM HAYKH, €€ OCHOBHBIX HOH?ITI/II>'I, NEPUOANICCKOIr0 3aKOHA KakK OAHOI'O
13 BaXKHEHUIIINX 3aKOHOB NpUPOABI, a TAKIKC O COBPCMCHHBIX JOCTUKCHUAX HAYKU U TCXHUKH.

* COCTaBJIATh MOJIEKYJISIPHBIC U TIOJIHBIC HOHHBIE YPABHEHUS IO COKPAIEHHBIM HOHHBIM
YpaBHEHUSIM;



* IPUBOJUTH MPUMEPBI PEAKLUI, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3U MEXKIY
OCHOBHBIMM KJIACCAMH HEOPTaHUYECKUX BEIIECTB;

* IPOTHO3UPOBATH PE3YyIbTAThl BO3ACHCTBHUS Pa3IUYHBIX (PaKTOPOB HA U3MEHEHHE CKOPOCTH
XUMHYECKON PEAKIIUY;

* IPOTHO3UPOBATH PE3YIbTATHI BO3CHCTBUS PA3IMUHBIX (PAKTOPOB HA CMEIICHHE XUMUYECKOTO
pPaBHOBECHS.

¢ IPOTHO3UPOBATbL XUMHUYCCKUC CBOMCTBaA BCIICCTB HAa OCHOBC UX COCTaBa U CTPOCHUA;

* IPpOTHO3UPOBATH CIIOCOOHOCTH BCIICCTBA NPOABJIATL OKMCIIMTCIBHBIC UJIM BOCCTAHOBUTCIIBHBIC
CBOMCTBA C y‘léTOM CTEIIEHCH OKHCIICHUS 9JIEMCHTOB, BXOJAIIIUX B €T'0 COCTAB,

¢ BBIABJISITh CYILICCTBOBAHUC TeHETUYECKON B3aMMOCBSI3U MCKAY BCIICCTBAMU B pALY: IIPOCTOC
BCIICCTBO — OKCUA — I'MIPOKCUT — COJIb;

¢ XapaKTCpUu30BaTh 0Cco0OBIe CBOMCTBA KOHIOCHTPHUPOBAHHBIX cepHoﬁ M a30THOM KHCJIIOT,

¢ IPUBOAUTDH ITPUMCPLBI ypaBHCHI/Iﬁ peaKuHﬁ, JICKallMX B OCHOBC IIPOMBIIIJIICHHBIX CIIoco0o0B
IMMOJIY4YCHHA aMMHaAKa, cepHoﬁ KHCJIOTBI, 9yI'yHa U CTAaJIN;

¢ OIIMChIBATh (1)I/I3I/I‘-ICCKI/IC 1 XUMHUYCCKUC MMPOUECCHI, ABJIAIOIHUECS YaCThIO KPYIrOBOpPOTa
BCIICCTB B IIPUPOAC,

¢ OpraHrU30BbIBATh, MIPOBOAWUTE YUCHUYCCKUEC IIPOCKTHI 11O UCCIICAOBAHUTIO CBOICTB BCIICCTB,
HMCIONIUX BA’KHOC MMPAKTUYICCKOC 3HAYCHHC.

¢ I'paMOTHO O6paH_IaTLC$I C BeIlIECTBaMH B IIOBCEIHEBHOMN KHU3HH,

* 0CO3HaBaTh HEOOXOAMMOCTH COOIIIOIEHHUS TIPABHIT IKOJIOTUYECKU O€30M1aCHOTO MOBEACHHUS B
OKpY>Karolle NpUPOTHON CPENE;

¢ IOHUMAaThb CMBICITI U HeO6XOI[I/IMOCTI:> CO6J'IIO,I[€HI/ISI HpeI[HI/ICaHI/Iﬁ, npeajiaracMbix B
HHCTPYKIUAX IO UCITOJIB30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XMMHH U ap.;

* HCTOJIb30BaTh MPUOOPETEHHBIC KIIFOUEBbIE KOMIIETEHTHOCTHU TP BBITIOJHEHUHN
UCCJIEIOBATENLCKUX MPOEKTOB 110 U3YUEHHUIO CBOMCTB, CIIOCOOOB TIOMYyUYEHUS ¥ paCIiO3HABAHUS
BEIICCTB;

* pa3BUBaTh KOMMYHHUKAaTUBHYIO KOMIIETEHTHOCTb, UCTIOJIb3YsI CPEACTBA YCTHOW U MUCHbMEHHOMN
KOMMYHHKAIMH IPU paboTe ¢ TEKCTaMU y4eOHUKA U JJOMOJHUTEIBHOMN TUTepaTypoi,
CIIPaBOYHBIMU TaOJIUIIAMU, IPOSIBIATH TOTOBHOCTh K YBOXKEHUIO HHOM TOYKU 3pEHUS MpU
00CYX/IeHUH Pe3yIbTaTOB BHIIOJHEHHOW padoThI,

* 00BEKTUBHO OLCHUBATH I/IH(l)OpMaIII/IIO 0 BCHICCTBAX U XUMHNYCCKUX ITPOLECCaAX, KPUTHUICCKU
OTHOCHUTBCA K HCGB,Z[OH&y‘-IHOﬁ I/IH(bOpMaI_[I/II/I, HCI[O6pOCOBCCTHOI71 PEKi1aMe, Kacaromeﬁc;l
HCIIOJIB30BAHHA Pa3JIMYHBIX BEIICCTB.



Conep:xkanue kypca xuMum B 8 kiacce.
Benenue. (64acoB)

XuMHs — HayKa O BEIEeCTBaX, UX CBOMCTBAxX W NpeBpameHusx. IIonsaTtue o xumuyeckom
3JIeMeHTe U (pOpMax ero CyIecTBOBaHHUSA: CBOOOTHBIX aTOMAaX, MPOCTHIX U CJIOKHBIX BEIIECTBAX.
[IpeBpamenus BemiecTB. OTIMYHE XUMUYECKUX PEAKIIUNA OT GU3HUECKUX SBICHHUH. Poib Xumun
B JKU3HHM uenoBeka. KpaTtkue cBeeHus U3 HCTOPUM BO3HUKHOBEHUS U pa3BUTUs XuMuH. [lepuon
anxumuu. [lonstue o punocopckom kamue. Xumus B X VI B. Pa3surue xumun Ha Pycu. Ponp
OTEYECTBEHHBIX YUCHBIX B CTAHOBJICHUU XUMHUECKOM Hayku — paboTel M. B. JlomoHOCOBa, A.
M. bytneposa, JI. 1. MenneneeBa. XuMuyeckasi CAMBOJIMKA. 3HAKM XUMUYECKUX 3JIEMEHTOB U
MIPOUCXOXKICHNE UX Ha3BaHUi. Xumuueckue Gpopmynbl. MHaekcs 1 k03 PUimeHTsI.
OTtHocuTEIbHBIE aTOMHAS U MOJIEKYJIsIpHast Macchl. PacueT MaccoBoil 10J1 XMMHUYECKOTO
areMeHTa 1o ¢opmysie Beniectsa. [lepuoanyeckas cuctema XuMudeckux snementos /1. U.
MemnneneeBa, ee CTpyKTypa: Majble U OOJIbIINE IEPUOIbI, TPYIIBI U MOATPYIIIHI (TJIaBHAS U
nobouHas). [lepuonnyeckas cucremMa Kak CipaBO4YHOE MocoOure sl MOMyYeHUs! CBEACHUM O
XMMHYECKHX 3eMeHTax. PacueTHbie 3anaun. 1. HaxoxneHne OTHOCUTENbHOW MOJIEKYJIAPHOM
MAaccChI BEIIECTBA 10 €r0 XUMUYecKoi (hopmyrie. 2. BeraucieHrne MaccoBOM JT0JIM XUMHUYECKOTO

HIIEMEHTA B BEIIECTBE MO ero opmye.
Paznen 1. Atombl xuMu4eckux 3j1eMeHToB (10 yacoB)

AToMBI Kak (popma CyIIecTBOBAaHUS XUMHUECKUX 3TIEeMEHTOB. OCHOBHBIE CBEICHHSI O CTPOCHHUH
aToMOB. JloKazaTenabCTBa CIOKHOCTH cTpoeHus aToMoB. OnbiTel Pesepdopaa. [Inanerapuas
MOJieJIb cTpoeHus aToMa. COCTaB aTOMHBIX sIJIep: MTPOTOHBI M HEUTPOHBI. OTHOCUTEIbHAS
aToMHas Macca. B3auMOCBSI3b MOHATUI «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS ATOMHAS
Maccay. M3MeHeHue uncia npoToHOB B sIpe aToMa — 00pa30BaHNUE HOBBIX XUMUYECKUX
ayieMeHTOB. MI3MeHeHne yrciia HEHTPOHOB B sIpe aToMa — 00pa3oBaHUE U30TOIOB.
CoBpeMeHHOE oTpe/IeTICHNE TTOHATHS «XUMUYECKHUI dJIeMEHT». M30TOIBI KaK pa3HOBUIHOCTH
ATOMOB OJTHOTO XMMHYECKOTO AJIeMEeHTa. DINEKTPOHBI. CTPOCHHE IIEKTPOHHBIX 000JI0UEK
aTOMOB XMMHUeCcKUX 37eMeHTOB Ne 1—20 nepuoaudeckoii cucrems! . 1. Menneneesa.
[TonsiTHE O 3aBEPIIEHHOM U HE3aBEPIICHHOM 3JIEKTPOHHOM CII0€ (SHEPTE€THUYECKOM YPOBHE).
ITepuoanueckas cucrema XxuMuueckux anemMeHToB . . MenaeneeBa u cTpoeHHe aTOMOB:
(GU3UYECKU CMBICIT TTOPSIIKOBOTO HOMEPA dJIEMEHTa, HOMepa TPYIIIbI, HOMepa Mepuo/a.
N3meHeHue unciia 3J1eKTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMUYECKOTO
aJIeMEHTa — 00pa30BaHUE MOJIOKUTEIBHBIX U OTPUIIATENILHBIX HOHOB. MOHBI, 00pa3oBaHHBIC

aToOMaMHu METAIJIOB U HEMETAJIJIOB. HpI/ILII/IHBI U3MEHCHHUA MCTAJNIMYCCKUX U HEMETATTJIIMYCCKUX



CBOMCTB B nepuojaax u rpynnax. O0pazoBanune OMHapHBIX coeauHeHui. [loHsTre 00 MOHHON
cBsi3u. CxeMbl 00pa3oBaHusl HOHHOH CBsI3U. B3anMopelicTBIe aTOMOB XUMHUECKUX JIEMEHTOB-
HEMETAJIIOB MEX Y co00i — 00pa3oBaHuE IBYXaTOMHBIX MOJIEKYJI IPOCTHIX BEILECTB.
KoBanenrnas HenosnsipHasi XMMU4ecKasi CBsi3b. DJICKTPOHHBIE U CTPYKTYPHBIE (HOPMYIIBI.
B3aumopeiicTBie aT0MOB XUMHUYECKHX 3JIEMEHTOB-HEMETANIOB MEXy cO00i — oOpa3oBaHue
OMHApHBIX COEUHEHUIM HEMETAIIJIOB. DJIEKTPOOTPULIATEIbHOCTD. [IoHATHE O KOBalIEHTHON
MOJISIPHOM CBA3U. B3anmoielicTBe aTOMOB XUMHUYECKUX AJIEMEHTOB-METAILIOB MEXAY COO0M —
o0pa3oBaHNe METaNIMYECKUX KpucTamioB. [lonsaTue o MmeTanueckoi csizu. JleMoHCTpaluu.
Mopenu aToMOB XUMHYECKHUX 3J1€MEHTOB. lleproanueckas cucremMa XUMHUECKUX 3J€MEHTOB /1.
N. MenpaeneeBa. Konrponbsnas padora Nel «ATOMBI XUMHUYECKUX AJIeMEHTOBY. [IpakTuueckas

paboraNel.3HakoMcTBO ¢ 1aboparopHbM obopynoBanuem. [Ipasuna Th
Pa3nen 2. [IpocTbie BemecTBa. (7 4acoB)

[TonokeHre METAIIOB U HEMETAJJIOB B MEPHOJUYECKON CUCTEME XMMUYecKuX 3nemeHToB /1. 1.
MenneneeBa. Baxknelinme npocTeie BelecTBa — METAIIbL: Kelle30, aATFOMUHHMA, KaIbIHii,
MarHui, HaTpuii, kanuil. O6mmue puznyeckue cBoiicTBa MeTaioB. Baxknelimue npoctoie
BEIIECTBA — HEMETAJLIbI, 00pa30BaHHBIC aTOMaMU KHCIIOPOJIa, BOJIOPO/IA, a30Ta, CEPHI,
docdopa, yriaepoaa. CnocoOHOCTh AaTOMOB XMMHUECKHUX IJIEMEHTOB K 00pa30BaHUIO0 HECKOIBKUX
MIPOCTHIX BEIIECTB — AJTOTPOMNHsL. AJUIOTPONHBIE MOaUUKALIUK KUCcTopoa, pochopa u onoBa.
MeTamuveckue U HeMETALTMYeCKHE CBOHCTBA MPOCTHIX BemeCTB. OTHOCUTEILHOCTD JICTICHUS
MPOCTHIX BEIIECTB HA METAJUTH M HeMeTasutbl. [locTossHHass ABoranpo. KoimyaecTBo BemecTa.
Mons. Monsipaas Macca. MonsipHbIif 00beM Tra3000pa3HbIX BellecTB. KpaTHbie eMHUIIBI
KOJIMYECTBA BEIIECTBA — MUJUIUMOIIb U KAJIOMOJIb, MUJLTUMOIISIPHAS ¥ KHJIOMOJISIPHAS. MaCChI
BEIECTBA, MUJUTMMOJISIPHBIA U KHJIOMOJISIPHBIH 00beMbI Ta3000pa3HBIX BEIIECTB. PacueTs ¢
UCIIOJTb30BAHUEM TIOHATHH «KOJIHMYECTBO BEIECTBAY», «MOJISIPHASI MACcCay, «MOJISIPHBIN 00beM
ra3oB», «IIOCTOsSIHHasE ABorazipo». PacueTHele 3a1aun. 1. Beraucinenre MossipHON Macchl
BEIIIECTB 110 XUMUYECKUM opMyinaM. 2. PacdeTsl ¢ UCMOIb30BaHUEM MOHITHI «KOJTUYECTBO
BEIIECTBAY, «MOJIIPHAS Maccay, «MOJISIPHBIA 00BEM Ta30By, «ocTOsTHHAS ABoraapo». O6pasiibl
0eoro u ceporo oJ0Ba, 6eroro u kpacHoro ¢ochopa. Hekotopsie MeTaIbl 1 HEMETAILTBI
KOJIMYECTBOM BemiecTBa 1 Mok, Mojiens MOJIIpHOTO 00beMa ra3000pa3HBIX BEIIECTB.

KontponsHas padota Ne 2 o reme «IIpocTeie BemecTBay
Paznen 3. Coenunenusi XUuMU4YeCKHX 3j1eMeHTOB. (14 yacoB )

Crenens okucnenus. OnpeaeneHue CTeIeHN OKUCICHUS JIEMEHTOB 110 XUMUYECKor popmyre

coemuaeHus. CoctaBneHue Gopmysn OMHAPHBIX COSIUHEHNH, 00N CrTIOCO0 UX HA3bIBAHUS.



bunapHble coeTuHEHMS: OKCUIBI, XJIOPUBL, Cyabduasl u ap. CoctaBieHue ux GopMyi.
[IpeacraBuTenu OKCUAOB: BOJIA, YTIECKUCIBIN ra3 U HeraieHas u3BecTh. 2-1866 I[peacraBurenu
JETY4YMX BOJOPOJHBIX COEAMHEHUI: XJIOPOBOIOPOA U aMmMuak. OCHOBaHHUs, UX COCTaB U
Ha3BaHUs. PacTBOpUMOCTh OCHOBaHMIA B Bojie. Tabnuia pacTBOPUMOCTH THAPOKCUIOB U COJICH B
Boze. [IpencraBurenu nienoveil: TMAPOKCUABI HATPUS, Kaiud U Kasblus. [lonarue o
KaueCTBEHHBIX peakuusax. MHaukaropsl. MI3MeHeHre OKpacKu MHAUKATOPOB B LIEJIOUHOM cpese.
Kucnotsl, ux cocraB u Ha3Banus. Kimaccudukamnms kuciot. [IpeacraBurenu KucioT: cepHas,
CoJIIHas M a30THas. M3MeHeHne okpacku MHAMKATOPOB B KUCIOTHOM cpene. Conu Kak
IIPOU3BOJHBIE KUCIOT U OCHOBaHMM. IX cocTaB u Ha3BaHUs. PacTBOpUMOCTH COJIEil B BOJE.
[IpencraBuTenu conei: Xaopua HaTpusi, kKapOoHat u pocdar kanpms. AMopdHbIe U
KPUCTAJUIMYECKHUE BeUIECTBA. MeXMOIIEKYIIIpHbIE B3aUMOJACHCTBHA. THIIBI KPUCTAIUINYECKHUX
PELIETOK: MOHHAs!, AaTOMHAsl, MOJIEKYJISIPHAS. U METAJIMYECKasi. 3aBUCUMOCTb CBOWCTB BEILIECTB
OT THUIIOB KPUCTAINIMYECKUX PELIECTOK. BelecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO
CTpoeHHS. 3aKOH MOCTOSIHCTBA COCTaBa JUIsl BELLIECTB MOJIEKYJIIPHOTO CTpoeHus. YncToie
BEIIECTBAa U CMecH. [IpumepsI KHUIKHUX, TBEPIBIX U Ta3000pa3HbIX cMeceil. CBOWCTBA YUCTHIX
BellecTB U cMeceil. MIx cocraB. MaccoBasi u o0beMHast 10J1d KOMIIOHEHTa cMecH. Pacyersl,
CBSI3aHHBIE C MCIOJIb30BaHUEM MOHATHSA «101s». PacueTHbie 3agauun. 1. Pacuer maccoBoii u
00BEMHOII [10JIEHl KOMIIOHEHTOB CMECH BelllecTB. 2. Brrunciienne MaccoBOM OJIM BEIIECTBA B
pacTBOpeE MO U3BECTHOI Macce paCTBOPEHHOI'O BEIIECTBA U MAcCe pacTBOPUTEIS. 3.
Beruucnenne Maccbl pacTBOPSIEMOTO BELIECTBA M PACTBOPUTEINS, HEOOXOIUMBIX IS
IIPUTOTOBJIEHUS ONIPEIETICHHON MacChl pacTBOpPa C U3BECTHOM MacCOBOM J0JIEN paCTBOPEHHOTO
BemecTBa. JlemoncTpanuu. OOpa3ibl OKCHUI0B, KUCIOT, OCHOBaHUH U coJieil. Moenu
KPUCTAJUTMYECKUX PEIIETOK XJIOpHJIa HATpHs, aliMasa, okcuaa yriepoaa (IV). BapeiB cmecu
Bo/IopoJa ¢ Bo3ayxoM. CriocoObl pazaenenus cmeceil. Juctumnsaius Boabl. JlabopaTtopHbie
OMBITHI. 1. 3HAKOMCTBO ¢ 00pa3iamM1 BEIIECTB pa3HbIX KiaccoB. 2. Paznenenue cmecei.
[TpakTrueckas padotaNe2 «OuncTka 3arps3HEHHOIN noBapeHHOU conu» [IpakTuueckas padbora
Ne3 «IIpuroroBneHue pacTBopa ¢ 3aJaHHON MacCOBOM J10JI€M paCTBOPEHHOTO BELIECTBAY.

KonTponbras pabota Ne3 mo Teme «CoenHEHUsT XUMHUUECKUX dTIEMEHTOBY
Pa3nen 4. U3menenus, npoucxoasimme ¢ Bemecrsamu (11 yacon)

[lonsiTHE ABIEHMI KaK U3MEHEHUN, TPOUCXOSIINX C BEUIECTBAMU. SIBJIEHMS, CB3aHHBIE C
M3MEHEHUEM KPUCTAJUIMUECKOr0 CTPOSHUS BEUIECTBA MPU TOCTOSIHHOM €r0 COCTaBe, —
busnueckue spneHus. Gu3ndecKkue SBJICHUS B XUMUHU: TUCTUIUIALNS, KPUCTAITU3AIINS,
BbIMIApMBaHNE U BO3TOHKA BEIIECTB, LIEHTPUPYrHUpoBaHUE. SBIeHUS, CBA3aHHbBIE C U3MEHEHHEM

COCTaBa BCIICCTBA, XUMHYCCKUC PCAKIINH. HpI/IBHaKI/I " yCJIOBUSA NPOTCKAHUA XUMHUYCCKUX



peakuwmii. [ToHsaTHE 00 3K30- ¥ SHAOTEPMHUUECKUX peaKIusaX. Peakiinyu ropeHrs Kak 4aCTHBIN
cily4ai 3K30T€pMUUYECKHUX PEaKIIUM, MPOTEKAIOIINX C BbIICJICHUEM CBETA. 3aKOH COXPaHEHUS
MacChl BEIIECTB. XUMUYECKUE YPaBHEHUS. 3HAUCHHUE WHACKCOB U KOA((DUITMEHTOB.
CocraBiieHHEe ypaBHEHUN XUMUYECKUX peaKIuil. PacueTsl 10 XUMUUYECKUM YPaBHEHUSIM.
Pemenue 3a1a4 Ha HaXOXk/I€HHUE KOJIMYECTBA BEILIECTBA, MAcChl MM 00beMa MPOAYKTa PEaKIHH
10 KOJIMYECTBY BELIECTBA, MACCE UM 00bEMY UCXOIHOTO BemiecTBa. Pacuers ¢
WCIIOJIb30BAHUEM TMOHSTHUS «I0JI51», KOTJ]a UICXOJHOE BEIIECTBO JIAHO B BUJIE PaCTBOpaA C
3aJIaHHOM MacCOBOM J10J1€1 paCTBOPEHHOT'O BELIECTBA UJIU COJIEPIKUT ONPEICICHHYIO JTOJII0
npumeceil. Peakuuu paznoxkenus. [lonaTre o ckopocT XUMHUYECKUX peakiuid. KaTtanuzaTopsl.
®epmenTsl. Peaknnu coennuenus. Katamrudyeckue u HekataauTHueckue peakun. O0paruMele
U HeoOpaTuMele peakunu. Peaknnu 3ameneHns. DIeKTPOXUMHUYECKUI Psil HAPSHKSHUN
METaJIOB, €r0 UCIIOIb30BAHUE JIJIs1 IPOTHO3UPOBAHUS BO3MOKHOCTH IIPOTEKAHUS PeaKIUi
MEXIy METajulaMi ¥ pacTBOpaMU KHUCJIOT. Peakiiy BBITECHEHHS OJJHUX METAJJIOB U3 PACTBOPOB
UX coJiel ApyrumMu metaiaMu. Peakiiun oOMmena. Peakiiuu HedTpanuzanuu. Y CIoBUs
MPOTEKAHUs Peaklnii oOOMEeHa B pacTBOpaXx /0 KOHIIA. THITBI XUMHUECKUX Peakiuii (110 MpU3HaAKY
«YUCJIO M COCTaB MCXOHBIX BELIECTB U MPOYKTOB PEAKIIMN») HA PUMEPE CBONCTB BOJIBI.
Peaknus pa3nokeHust — 3JIEKTPOiIU3 BoAbl. Peakuuu coeiMHeHns: — B3aUMOJIEUCTBUE BOJIBI C
OKCHJIaMU METaJUIOB U HeMeTasuioB. [loHsaTHe «ruapokcuasly. Peakium 3amenenust —
B3aUMO/ICHCTBUE BOJBI C MICIIOYHBIMU U IIEJIOYHO3EMENbHBIMI MeTauiamMu. Peakiiuu oomeHa
(Ha mpuMepe TUIPOIK3a CyIbpuaa aTIOMUHUS U KapOuaa Kanblius). PacueTHsie 3agaun. 1.
Bbluncrnenre no XuMUYECKUM YPaBHEHUSIM MACChl MJIM KOJIMUECTBA BEILIECTBA 110 U3BECTHOM
Macce WM KOJIMYECTBY BEIECTBA OJHOTO M3 BCTYMAIOIIUX B PEAKIIMIO BEIIECTB HIIU MPOJTYKTOB
peakuuu. 2. Berunciaenre Maccol (KOJIMYECTBA BEIIECTBA, 00beMa) IPOAYKTa peaKuu, €CiIu
M3BECTHA MAcca UCXOJHOTO BELIECTBA, CONEPKAIIETO ONPEAEICHHYIO J0JI0 TpuMecei. 3.
Brruncnenne Macchl (KoJaMuecTBa BellecTBa, 00beMa) MPOoIyKTa peakiliy, €ClIi U3BECTHA Macca
pacTBOpa U MaccoBasi 10J1s pacTBOpeHHOTO BemiecTBa. KontponpHas padota Ne3 mo teme

((COGI[I/IHGHI/I?I XUMHYCCKUX 3JICMCHTOB»

Pa3znen 5. PacrBopenne. PactBopbl. CBoiicTBa pacTBOPOB 3J1eKTPOJIUTOB. (16 YacoB)
PactBopenue kak pusuko-xumuyeckuil npomecc. [loustue o ruapatax u KpUCTaJUIOTHApaTaXx.
PactBopruMocTh. KprBbie pacTBOPUMOCTH KaK MOJIENb 3aBUCMOCTH PaCTBOPUMOCTH TBEPABIX
BELIECTB OT TeMIiepaTypsl. HacbllieHHbIE, HEHACHIILIEHHBIE U NIEPECHIILIEHHBIE PACTBOPBI.
3Ha4yeHre pacTBOPOB JJIS IPUPOBI U CENILCKOT0 X03siicTBa. [IoHsTHE 00 31EKTPOIUTUYECKOM
JUCCOLMALU. DIEKTPOJIUTEI U HE DJIEKTPOIUTHI. MEeXaHU3M AUCCOLUALMH JIEKTPOIUTOB C
Pa3IMYHBIM TUIIOM XUMUYECKOU CBA3H. CTENEHb JNEKTPONIMTUYECKON qucconnanuu. CUIIBHBIE U

ciaObie OJICKTPOJIUTHI. OCHOBHBIC TTOJI0KEHHS TCOpHUU BHCKTpOHHTquCKOﬁ JUCCoranuu.



Honnble ypaBHEHUs peaklUid. Y CIIOBUS MPOTEKAHUS peakliMi 0OMEHa MEX1y 3JIEKTPOIUTAMU
JI0 KOHIIA B CBETE HOHHBIX TpecTaBieHnii. Kimaccudukanus noHOB 1 uX cBolicTBa. KHUCIOTHI, nX
kiaccudukanys. Jucconuanusi KUCIOT U UX CBOKWCTBA B CBETE TEOPUH DIICKTPOIUTUICCKON
aucconuanuu. MoJieKysipHble U HIOHHBIE YPaBHEHHUSI peakiuil KuciaoT. B3aumopaeiicTeue KUCIoT
C MEeTaJUIaMH. DJIEKTPOXUMUYECKUN sl HAIPSDKEHU MeTaJIoB. B3anumonelicTBue KUCoT ¢
OKCHJaMU METAJUIOB. B3anMoAeCTBHE KUCIIOT ¢ OCHOBAHUSIMM — PEAKIMS HEUTPpAIIU3aLiH.
B3aumoneiicTBue KUCIOT ¢ cossimu. Vcnonib30BaHue TabIUIBI pACTBOPUMOCTH JIJISt
XapaKTePUCTUKU XUMUYECKUX CBOMCTB KuciaoT. OcHOBaHus, UX Kiaccudukanus. Jucconuanus
OCHOBAHHUH U UX CBOMCTBA B CBETE TEOPUU IEKTPOJUTUYECKOHN Arccounanuu. Baumonencreue
OCHOBaHUH C KUCJIOTaMH, KHCIIOTHBIMU OKCHJIAMU H COJIIMH. VIcrionib30BaHue TaOIHIIbI
pacTBOPUMOCTH ISl XapAKTEPUCTUKNA XMMHYECKUX CBOMCTB OCHOBAaHMM. Pasiioxenne
HEPAaCTBOPUMBIX OCHOBaHUI Mpu HarpeBaHuu. Conu, UX KIacCU(pUKAIUSI U TUCCOLHALINS
pa3IMYHBIX TUIIOB coJiei. CBOMCTBA COJIEH B CBETE TEOPHUH SJIEKTPOJIUTHUECKON JUCCOIUALIUY.
BzaumopeiicTBue colieil ¢ MmeTauiaMu, yCJIOBUS MPOTEKaHUs 3THX peakuuid. Bzanmonaeicteue
COJICH C KMCIIOTaMH, OCHOBAaHUSIMHU U COJISIMU. VICIob30BaHme TaOIUIIBI pACTBOPUMOCTH JJISI
XapaKTePUCTUKU XUMUYECKUX CBOMCTB cojeil. O6o01ieHre cBeeHni 00 okcruaax, ux
KJIacCU(UKALMU U XUMUYECKHX CBOICTBaxX. | eHeTH4ecKue psiibl METaJUIOB U HEMETAJLIOB.
['eHeTnyeckast CBA3b MEXKy KJIaCCAMH HEOPTaHMYECKUX BeliecTB. OKUCIUTEIHHO-
BOCCTAaHOBUTEIbHBIC peakiiuu. OKUCIUTENh U BOCCTAHOBUTEINb, OKUCIEHUE U BOCCTAHOBJICHUE.
Peakunu noHHOro 0OMeHa ¥ OKUCIUTENFHO-BOCCTAHOBUTEIbHBIC peakiuu. CocTaBieHHe
YpaBHEHUU OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIUil METOAOM DIIEKTPOHHOTO OanaHca.
CBoiicTBa IPOCTHIX BEIIECTB — METAJIOB U HEMETAINIOB, KUCIIOT U COJIEH B CBETE
MpeJICTaBICHU 00 OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX Mpolieccax. [Ipaktuyeckas paboraNed
BrlnonHeHUE OMBITOB, IEMOHCTPUPYIOIIUX TEHETHUECKYIO CBSI3b MEXI1Y OCHOBHBIMH KJaccamMH
HEOpraHuyeckux coeanHeHui. [Ipaktuueckas padbotaNe4 BrimonHeHHE OMBITOB,
JIEMOHCTPHUPYIONIUX TeHETUUECKYIO CBSI3b MEXK1y OCHOBHBIMU KJIACCAMH HEOPTAHHMYECKUX
coenuHeHui [lpaktnueckas padboraNe4 BrinosnHeHHE ONBITOB, JEMOHCTPUPYIOIIUX
TEHETUYECKYIO CBSI3b MEKy OCHOBHBIMH KJIaCCaMU HEOPraHUYECKUX coenHeHu. Mtorosas
KOHTpOJIbHAs paboTa

Conep:xanue Kypca XumMuu B 9 kJacce.

Beegenne. O0masi XapakTepuCTHKA XMMHYECKHX JIEMEHTOB M XUMHYeCKUX peakuuii (10

YacoB).

XapaKTepI/ICTI/IKa 9JICMCHTA I10 €r0 MOJIOKCHHIO B HGpHO,Z[H‘ICCKOﬁ CHCTEMEC XUMHUYCCKHUX

sanemenToB J. 1. MenaeneeBa. CBOICTBAa OKCUIOB, KUCIIOT, OCHOBAHUM U COJIEH B CBETE TEOPUHU



INEKTPOJIMTUYECKON TUCCOLMALMH U ITPOLIECCOB OKUCIICHU - BOCCTAHOBJICHHUS. | eHeTH4ecKue
psibl MeTayu1a U HeMeTaiuta. [loHsaTHe 0 mepexoJHbIX AMeMeHTax. AM(POTEPHOCTD.
I'eneTndeckuil psj nepexoaHoro aueMenTa. [lepuoaudeckuii 3aK0H U IEpUOANYECKask CUCTEMA
XUMH4YecKHX 3y1eMeHToB [I. 1. Menneneesa B cBETE y4eHHs O CTPOCHHH aToMa. X 3HaueHue.
[TonsiTvie 0 CKOPOCTH XUMHYECKOHN peakiny. PakTOphl BIUAIOIUE HA CKOPOCTh XUMHUYECKUX
peakuumii. Katanuzatops! u katanus Uaruburopst. Jlaboparopusiii onsit. 1. [Tonyuenue

TUAPOKCH/IA [IMHKA U UCCIIEIOBAHUE €0 CBOMCTB.
Paznen 1: Metanasl (19 4)

[TonoxeHne MeTauIoOB B NEPUOAUYECKON cucTeMe XUMHUeckux 3neMeHToB /1. M. Meneneesa.
Mertannuueckas KpUcTaTHYecKas penieTka U MeTajinyeckas XuMmudeckas cBsizb. O01ue
¢dusndeckue cBoiicTBa MerauioB. CIuiaBbl, UX CBOMCTBA U 3HaYE€HUE. XUMUYECKHUE CBOWCTBA
METAJIJIOB KaK BOCCTAHOBUTENEH. DIEKTPOXUMHUUECKUN Psi/i HAPSKEHUH METAJUIOB U €r0
UCIIOJIb30BAaHUE /IJISl XapaKTEPUCTUKH XMMHUUYECKUX CBOMCTB KOHKPETHBIX MeTaioB. CriocoObl
MOJTyYEHUsI METAJJIOB: MMUPO-, TUPO- U JIEKTpoMeTaILTyprus. Koppo3usi MeTanioB u ciocoobl
00pwOBI ¢ Held. O0Mas XapaKTepUCTUKA MEIIOYHBIX MEeTaIOB. MeTtausl B mpupoze. Ooime
cnocoOb! ux nosyueHus. Ctpoenue atoMoB. lllenounble MeTaIbl IPOCThIE BELECTBA, UX
¢du3nUeckre U XMMUYEeCKHe CBOWCTBA. BaxkHellne coefMHEeHNs 11IEeT0YHbIX METaNIOB —
OKCHJIbI, TUIPOKCUIBI U COJH (XJIOPUIBI, KapOOHATHI, CyIb(haThl, HUTPATHI), UX CBOICTBA U
MpUMEHEHHEe B HapoJHOM Xo3siiicTBe. Kanuitasie ynoopenus. OOmmas xapakTepuCTHKA
aneMeHTOB riaaBHo# noarpymisl Il rpynn s1. Ctpoenue aTomoB. 1llenouyno3eMensHbIE METAIIIHI -
IPOCThIE BEIECTBA, UX (PU3NUECKUE U XUMUYECKHEe CBOMCTBA. BaxxHele coequHeHns
I1E€JI0YHO3EMENIBHBIX METAJIJIOB — OKCH/IbI, THAPOKCUIBI M COJIU (XJIOPUIbI, KApOOHATHI,
HUTPATHI, cyabdatTel U pocdaThl), UX CBOMCTBA U MPUMEHEHNE B HAPOJAHOM XO3SIHCTBE.
Amomunuii. CtpoeHue aroma, pusndeckre 1 XMMHYECKHe CBOMCTBA IPOCTOT0 BEIIECTBA.
CoenunHeHUs aTIOMUHUS OKCHJT U TUIPOKCU, UX aMPOTepHBbIN XapakTep. Baxkneimue conu
amomunus. [IpuMenenne anmoMuHus U ero coeaunennii. Xenezo. Ctpoenue atoma, pusnueckue
Y XUMHUYECKHE CBOMCTBA ITPOCTOro BeuecTna. ['enernueckue psabl Fe 1 Fe **. KauecTBeHHBIC
peakuuu Ha Fe 2* 1 Fe **. BaxHeifiuue comu xeles3a. SHaUCHHE Kele3a, ero CoeNHeHMIT U
CIUIaBOB B IIPUPO/I€ U HAPOJHOM XO3SHCTBE.

Jemonctpanuuu. OOpasibl METOYHBIX U MIET0YHO3EMENbHBIX MeTalIoB. OOpasIibl CIIJIaBOB.
BzaumopeincTBue HaTpus, TUTHS U KAJIBLIUSA ¢ BOJOM. B3auMoelicTBUE HATPUSI U MarHus C
KkuciaoposioM. BzaumoneiictBue meramioB ¢ Hemetauiamu. [Tomyuenue rkapokcuaos xenesa (11)
u (III). JTaboparopusie onbITH. 2. O3HaKOMIICHHE ¢ 00pa3iaMu MeTauioB. 3. B3anmoseiicTre

METAaJUIOB C PACTBOPAMH KHCIIOT U colieil. 4. O3HaKoMIIeHHE COOpa3liaMu MPUPOTHBIX



COCTMHCHUI: a) HaTpus; 0) KaJbIlKs, B) aTFOMUHUS; T) xKene3a. 5. [lomyuenue ruapokcuga
ATIOMUHHMS M €T0 B3aUMO/JICHCTBHUE C PACTBOPAMH KUCJIOT U 1ienoyei. 6. KauecTBeHHble peakuuu
na noms Fe > n Fe ¥ [Ipaktuyeckas padora Nel «OcyiiecTBiieHUe HENOYKH XUMHUYECKUX
npeBpaiieHuiiy. [Ipaktnueckas padora No2 «[lonyueHne u CBONCTBA COSAMHEHUN METAIIIOBY.
[TpakTuueckas padota Ne3 «JkcrniepuMeHTalIbHBIE 3a/1a4H 110 PACIIO3HABAHUIO U TIOTYYEHHUIO

coeanHeHui MetaisioB». KontponbHas padora Ne2 «Metayuibi»
Paznen 2: Hemeranasl (26 1)

OO0m1as xapakTepucTUKa HEMETAJLIOB: MTOJIOKEHUE B riepuoanueckoit cucreme /1. U.
MeneneeBa, 0COOEHHOCTU CTPOEHUS ATOMOB, 3JIEKTPOOTPULIATEIBLHOCTh KaK Mepa
«HEMETAJUNIMYHOCTU», PSIZL MEKTPOOTPULATENbHOCTU. KpHcTaunueckoe cTpoeHne HEMETAIUIOB -
IPOCTHIX BellecTB. AytoTponust. Pu3ndeckue cBoMCTBa HEMETAUI0B. OTHOCUTENBHOCTh
MOHATUHI «METAIL», «HeMeTauDy. Bonopox. Bona. I1osoxenne B nepuoinyecKkon cucreMe
xumuueckux 3eMenToB /1. 1. Menneneesa. Ctpoenue aroma u MoJieKyinbl. dusndeckue n
XMMHUYECKHE CBOMCTBA BOJOPO/a, €ro MnojyueHue u npuMeHenue. O01mas XxapakTepucTuka
rasioreHoB. Ctpoenue aromoB. [IpocTeie BelecTBa, UX (PU3NYECKUE U XUMUYECKUE CBOWCTBA.
OcHOBHBIE COEIMHEHMSI TAIOI'€HOB (TaJI0r€HOBOAOPO/Ibl U TFaJIOT€HUbl) X CBOMCTBA.
KagecTBenHas peakuus Ha xj10pu- noH. KpaTkue cBeneHus o xyope, 6pome, pTope u Hoe.
IIpuMeHeHne TaoreHoB U UX COEAMHEHUH B HapogHOM Xo3stiicTBe. Cepa. CTpoeHue aToMma,
aJJIOTPOIMSI, CBOMCTBA U pUMeHeHne poMmbuueckoi cepbl. Okcunpl cepsl (I1) u (VI), ux
MoJIyueHue, CBOMCTBA U npuMeHeHne CepoBOIOpoAHAs U cepHUCTask KUCIO0Thl. CepHast KuciaoTa
U €€ COJIM, UX IPUMEHEHHE B HapOoJHO X03siicTBe. KauecTBeHHas peakuus Ha Cyab(paT-HoH.
A3zot. CTpoeHue aToma 1 MOJIEKYJIbI, CBOMCTBA ITPOCTOT0 BEIIECTBA. AMMHAK, CTPOCHHUE,
CBOICTBa, osiyueHue u npuMeHeHue. Coau aMMOHUS, UX CBOMCTB U mpuMeHeHne. OKCuabl
azota (I1) u (IV). AzoTHas kucnora, ee cBoiicTBa U mpuMeHeHne. HuTpaTel 1 HUTPUTHL,
npobiieMa uX CoiepKaHUs B CEIbCKOXO03IHCTBEHHON MPOIYKIIMH. A30THBIE y10OpEHUS.
®ocdop. Ctpoenue aroma, aJuIOTPOIUs, CBOMCTBA Oenoro u KkpacHoro ¢ocdopa, ux
npuMeHeHne. OcHOBHbIE coetuHeHus: okcul poctopa (V), oprodocdopHas kucioTa u
docdater. Dochopubie yanoopenus. Yriaepoa. CTpoeHre aToma, aJuIOTPOIIHS, CBOMCTBA
JTOTPONHBIX MoauduKaiuii, npumeHenune. Oxcuzsl yriepona (I1) u (IV), ux coiicta u
npuMeHeHue. KauecTBeHHas peakius Ha yrileKuciblil ra3. KapOoHaTsl: KaJbLUT, coJa, MOTAalll,
UX 3HAa4YEeHUE B MPHUPOJIE U KHU3HH yenoBeka. KauecTBeHHas peakuus Ha KapOOHAT-HOH.
Kpemnnii. CtpoeHne aroma, KpUCTALIMYECKUA KPEMHMI, €ro CBOMCTBA M NpuMeHeHue. OKCHJT
kpemuus (IV), ero npupoansie pazHOBUIHOCTH. CUITUKATHI. 3HaUYEHNUE COCTMHEHUN KPEMHUS B

JKUBOU U HeXUBOY nipupoae. [IoHATHE 0 CHIIMKAaTHOM IPOMBIIUICHHOCTH. JleMOHCTpanuu.



OOGpa3Iibl TaJIOTEHOB - MPOCTHIX BellecTB. B3anMoieiicTBrE TaJIOTeHOB C HATPUEM, aTFOMUHHEM.
BriTecHeHHe XJI0pOM OpoMa UM HOJa U3 PaCTBOPOB MX coJiel. B3anuMoelicTBre cephl ¢
MeETaJuIaMH, BOJOPOJOM U KHUCIOpOAOM. B3auMoaecTBue KOHIEHTPUPOBAHHONW a30THOM
KHCJIOTBI ¢ Mep10. [lornomnienue yriem pacTBOPEHHBIX BEIIECTB WK ra3oB. BocctaHoBieHue
Meau U3 ee okcuaa yriaem. OOpasisl MPUPOAHBIX COeTUHEHUH XJIopa, cepbl, pocdopa, yriaepoaa,
kpemHus. OOpa3ipl BaXKHEHIINX I8 HAPOJHOTO XO3HCTBA CyIb(PaToB, HUTPATOB, KAPOOHATOB,
docdaros. OOpasibl cTeKIa, KepaMUKH, IieMeHTa. JlabopaTopHsie onbIThl. 7. KauecTBeHHAS
peakuus Ha xjaopua-uoH. 8. KauecTBenHas peakuus Ha cyibdar-uoH. 9. PacriosnaBanue comneit
ammonus. 10. [Tomydyenue yriekucnoro raza u ero pacrnosHaBanue. 11. KauectBennas peakus
Ha KapOoHaT-noH. 12. O3HaKOMJIEHHE ¢ IPUPOIHBIMU cuiIMKaTamu. 13. O3HakoMIIeHHE C
IPOAYKIMEN CHIMKATHON IpoMbIlIeHHOCTH. [IpakTuueckas padora Ne4 DkcriepuMeHTalIbHbIE
3anauu 1o teme «lloarpynna kucnopoaa» IIp.p.NeS Pemienrie skcnepumMeHTalIbHBIX 33124 110
teme «lloarpynmer azorta u yraepona». [lp.p.Ne6 « Ilonyuenue, cobupanue u pacro3HaBaHHe
ra3oB M U3ydeHue ux cBoicts» [Ipakruueckas padora Ne7 «llonyuenue coenuHeHu

HEMETAJUIOB U U3y4eHue ux cBorcTB». KonTponbHas padota Ne3 «Hemeramibiy.
Pa3znen 4: HauaabHble cBeleHNsi 00 OPraHNYecKuX coeTUHEeHUAX (S4acos)

Opranndeckue BelecTBa. Y II1€eBOJOPOAbl. MeTaH, 3TaH, IPONaH KaK MpeAcIbHbIE
YIJI€BOAOPOABL. DTUJIEH U alleTHIIEH KaK Herpe/ieNbHble (HEHACBILICHHBIE) YTTIEBOIOPO/IBI.
['openue yrieBogoponoB. KauecTBeHHbIE peakliuy Ha HEMpeebHble coelMHeHus. Peakuus
neruapupoBanus. Kuciopoa copepixaiiue opraHndeckue BelecTBa. ITUIOBbIN CIIUPT, €ro
HOJy4eHue, IpUMEeHEeHUe U pu3nooruueckoe AercTaue. TpEéXaToOMHBIN COIUPT- TIIMLEPHH.
KauecTBeHHast peakiiis Ha MHOTOAaTOMHBIE CIIUPTHL. Y KCYCHasl, CTEAPUHOBAs U OJIEMHOBAs
kucaoThl. XKupsl. Mblia. A30Tcoiepskaliie OpraHn4eckie CoeIMHEeHNsl. AMUHOTpYIIa.
AMuHOKHCHOTHL. benku (mpotennsl), ux pyHKIMHU B )KUBBIX OpraHu3Max. KauecTBeHHbIe
peakiuu Ha OCTKH.

JemoHcTpauun. Monenu MosieKysl MeTaHa, 3TaHa, IIponaHa, STHJICHA U alleTUJICHA.

KauecrBenHnbIe PC€akMu Ha MHOTOATOMHBIC CIIMPTHI U OCIKH.

Pa3znen 5: O0o01mienue 3HAHUI 10 XMMHH 32 KyPC OCHOBHOM HIKOJIbI (8 1)

[Tepuonnueckuii 3akon u Ilepunonnueckas cucrema /. . MenneneeBa B cBe€TE TEOpUU
cTpoeHHs atoMa. PU3NYECKUI CMBICI IOPSAIKOBOIO HOMEpA JJIEMEHTA B IEPHOJUIECKON
cucreMe XuMu4eckux aeMeHToB [1. 1. MenneneeBa, HOMEpOB Iepruoaa v rpyIIblL.
3aKOHOMEPHOCTH U3MEHEHHMSI CBOMCTB AJIEMEHTOB U UX COEAMHEHUN B IEPUOAAX U IPyIIax B
CBETE NMPEACTABICHUN O CTPOEHUH ATOMOB 2JIEMEHTOB. 3HAYEHHUE IIEPUOINIECKOrO 3aKOHA.
THUIBI XMMMUYECKUX CBSI3€H M TUIIBI KPUCTAUIMYECKUX PEIIETOK. B3anMocCBA3b CTpOeHUS U
cBoiicTB BemlecTB. Knaccudukanus XuMHUUeCKUX peakluii 0 pa3IuuHbIM MPU3HAKaM (YHCIIO U



COCTaB pearupyrommx U 00pa3yoIuXxcs BEIEeCTB; TETUIOBOH A (EKT; ucrnoib30BaHNE
KaTaJln3aTopa; HallpaBJICHUE; U3MEHEHNE CTEIIEHEeH OKUCIIEHHsT aTOMOB). [IpocThie U cloxXHbIE
BeliecTBa. MeTauibl 1 HeMeTallIbl. | eHeTn4ecKue psIpl MeTajia, HeMEeTajlla U IIePeX0THOTO
metasuia. Okcup! (OCHOBHBIE, aM(OTEpHBIC M KHCIOTHBIE), THIPOKCHABI (OCHOBaHHMS,
amM(oTepHbIe THIPOKCUIBI U KUCIOTHI) U COJIM: COCTaB, KJIacCHU(PUKALNS U 00IIHe XUMUYECKHE
CBOICTBA B CBETE TCOPUH IEKTPOIUTHUECKON IUCCOLMALINY U TPEJCTABICHUH O Mpolieccax
OKHCIICHHSI- BOCCTaHOBJIECHUs. MToroBast KonTponbsHas padota Ne4 o xumun 3a Kypc 9 kinacca



TemaTnyeckoe mIaHupoBaHue 8 Kiacc

No Paznen KomuuectBo | Ypoku [IpakTrueckue pabotsl | KoHTposabHbIE
JacoB paboThI
1 Beenenue 6 5 [IpakTrueckas
pabotaNel.3HaKOMCTBO
¢ 1abopaTOpHBIM
000pyI0BaHUEM.
IIpaBuna Tb
2 ATOMBI 10 9 Kontposbnas
XUMHYECKHX pabora Ne 1 o
TeMe «ATOMBI
XUMHUYECKUX
AJIEMEHTOB.
3 IIpocTteie 7 6 KontponbHas
BEIIECTBA paborta Ne 2 o
TeMe
«ITpoctbie
BEIIIECTBA
4 CoenuHenus 14 11 [IpaxTnueckas Konrtponbnas
XUMHYECKUX paboraNe2 «Ouuncrtka pabora Ne3 o
3JIEMEHTOB 3arps3HEHHON TeEME
MMOBapPEHHOM COJINY «CoenHeHUs
[IpakTuueckast pabota | XUMHYECKUX
Ne3 «IIpuroroBneHue | 2JIEMEHTOBY
pacTBOpa ¢ 3aJIaHHOU
MacCOBOM J0JIeH
PacTBOPEHHOTO
BELIECTBA.
5 N3menenns, 11 10 KonTponbHas
MIPOUCXOASIINE pabota Ne4 o
C BEIIECTBAMU TeMe
«3MeHeHus,
MIPOUCXOSIINE
C
BEIIIECTBAMM
PactBopenue. I
6 16 14 paKTiaccKad Urorosas
PacTBOpEI. pabotaNe4 CpoiicTBa KOHTPOJIbHAS
. pabota 3a Kypc
CroiicTsa KHUCJIOT, OCHOBaHH, ] x1acea
pacTBOpOB OKCHJIOB U COJIEH.

AIICKTPOJIUTOB




TemaTnyeckoe ImIaHUpoOBaHue 9 Kiacce

No Paznen KomuuectBo | Ypoku [TpakTrueckue paborsl | KoHTpOabHBIE
JacoB paboThl
1 Beenenue. 10 9 KoHnTtposbHas
OO6mas pabora Nel mo
XapaKTEepUCTUKA Teme «O0mas
XUMHUYECKHUX XapaKTepUCTHKA
AJIEMEHTOB U XUMHYECKHUX
XUMHUYECKHX 3JIEMEHTOB U
peakuui XUMHUYECKUX
pEaAKLIHIN
KonTponbnas
2 MeTtaibt 19 16 [TpakTrueckas paboTa
Nel «OcymectBinenue pabora Ne 2 no
[ENIOYKH XUMHYECKHX | Teme
MPEBPAILICHUI».
[TpakTuyeckas padora «MeTamsD.
No2 «Ilonyuenue u
CBOMCTBA COCUHEHUN
METAJIJIOBY
3 Hemeramnbl 26 23 [IpaxTrueckas padora | KoHnTposbHas
Ne4 pabota Ne 3
OxkcrniepuMeHTaibubie | «Hemetammsiy
3aJ1a4d 10 TeMe
«IToarpynmna
KHCIIOPOJIay.
[TpakTuueckas pabora
No 5
DKCIepUMEHTAIbHbIE
3aJ1a4d 10 TeMe
«Toarpynmna azora u
YIJI€pOoiay
Hauanensie
4 5 5
cBeleHus 00
OpPTaHHYECKUX
COEIMHEHUSIX
5 [ToBTOperne n | 8 7 Hroroas
000011IEHNE KOHTPOJIbHAS
3HaHUM 1O pabota Ne4 mo
XUMHH 32 KypC XUMHH 32 KypC
OCHOBHOM 9 kiacca.

IIKOJIBI.
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