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IInanupyembie pe3yabTaThl 00y4eHHUS:

ITo 3aBepiIeHHIO Kypca XMMUHU Ha 3Tare OCHOBHOTO 00IIero 00pa3oBaHus BBIITYCKHUKH OCHOBHOM
IIKOJIBI JIOJIKHBI OBJIJIETh CIASAYIOUIMMHU pe3ybTaTaMu:

1. Jluunocmmuole pesynomamoi:
1) ocosnanue cBoell ITHUYECKOW NPUHAMIEKHOCTH, 3HAHHWE HCTOPHUM XMMHUU U BKJIaJa POCCUICKON
XMMUYECKOM HayKu B MUPOBYIO XHMMHIO;
2) ¢opmupoeéarue OTBETCTBEHHOTO OTHOILIEHUS K MO3HAHWIO XHMHM;, TOTOBHOCTH M CIHOCOOHOCTH
00y4aroLIMXcst K CaMOPa3BUTUIO U CaMOOOPa30BaHUIO HA OCHOBE M3YUEHHBIX (DaKTOB, 3aKOHOB M TEOPUH
XUMHH; 0CO3HAHHOTO BBIOOPA U OCTPOEHHE UHIUBUAYATbHON 00pa30BaTeIbHON TPAEKTOPUH;
3) ¢opmuposanue 1eNOCTHON €CTECTBEHHO-HAYYHOH KapTHHBI MHpPa, HEOTHEMJIEMOH YacTbhiO KOTOPOii
SBJISIETCS XMMUYECKasl KapTUHA MUDA;
4) oenadenue COBPEMEHHBIM SI3BbIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHSI HAyKd U OOIIECTBEHHOM
MPaKTUKH, B TOM YHCIIC U XUMHUYECKUM;
5) ocsoenue colUalbHBIX HOPM, HPABWJI MOBEJEHHs, posield U (OpM COLMATLHON KM3HHM B COLIMYME,
IpUPOJE M YACTHOM >KU3HM Ha OCHOBE OHKOJIOTMYECKOM KyJIbTypbl M 0€30macHOro oOpamieHus ¢
BEIIECTBAMH U MaTepuajaMu;
6) ¢popmuposanue KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIEHHHM CO CBEPCTHUKAMHU U B3POCIBIMU B
nporecce 00pazoBaTeNbHOM, OOIIECTBEHHO MOJE3HOH, Y4eOHO-HCCIIEI0BATENbCKOW, TBOPUYECKOW H
JpPYTUX BUJIOB AESITEIbHOCTH, CBA3aHHBIX C XUMHEH.

11. Memanpeomemmnuwle pe3yibmantol:
1) onpedenenue ueneit COOCTBEHHOTO OOYUYeHMsI, TOCTAaHOBKA U (hopMyaupoBaHue 15 ceOs HOBBIX 33/1a4;
2) naanuposanue MyTel TOCTUKEHUS KEIAeMOro pe3yiabrara o0y4eHUs: XUMHU KaK TEOPETUYECKOT0, TaK
1 DKCIIEPUMEHTAIBHOIO XapaKTepa;
3) coommuecenue CBOMX IECUCTBUI C TUIAHUPYEMBIMU peE3ylbTaTaMH, OcyujecmeieHue KOHTPOIs CBOEH
JeSITENIHOCTH B Mpoliecce JOCTHKEHHs pe3ynbTara, onpeoeieHue crioco00B NEHCTBUI MPH BHIMOIHEHUN
71a00paTOPHBIX U MPAKTUUYECKUX paObOT B COOTBETCTBUH C MPABUIAMU TEXHUKH O€30MaCHOCTH;
4) onpedenenue WCTOYHUKOB XHMHMUYECKOM MH(QOpManuu, mOJyYeHUE U aHauu3 e€, Cco3/laHue
MH(POPMALMOHHOTO MPOJYKTA U €r0 Mpe3eHTaLs;
5) ucnonb306aHue OCHOBHBIX MHTEJUIEKTyalbHbIX OIEpalyil: aHalu3a U CHUHTE3a, CPaBHEHUS U
cuUcTeMaru3aly, OOOOIIEHUS M KOHKPETHU3ALUH, 6bifgleHue TPUUUHHO-CICACTBEHHBIX CBSI3eH H
nocmpoenue JOTHYECKOTO PaCCyXACHHS M YMO3aKIIOueHUs (MHAYKTUBHOTO, NEAyKTUBHOTO H IO
aHAJIOTMH) Ha MaTepUajie €CTECTBEHHO-HAYUYHOTO COJEP/KaHuU;
6) ymeHue co3aaBaTh, IPUMEHSTHh U PEe0OpPa30BbIBATh 3HAKU U CUMBOJIBI, MOJIENIM U CXEMBbI JUISl PELICHUS
yueOHBIX M MMO3HABATEIIBHBIX 3a/1a4;
7) popmuposanue N pazgumue SKOIOTUUECKOTO MBIIICHUS, YMEHHE MIPUMEHSTh €r0 B 03HAaBaTEJIbHOM,
KOMMYHUKaTUBHOM, COLMAIbHON MPAKTUKE U MPO(HECCHOHAIBHON OpUEHTALIUH.
8) eenepuposanue e u orpesieIeHUe CPesICTB, HEOOXOAUMBIX IS UX peaTu3aliu.

111. Ilpeomemnmnwie pe3ynomamol:
1) ymenue 0603HaYaTh XMMHUUECKHE 3JIEMEHTHI, Ha3bIBaTh UX U XapaKTepHU30BaTh Ha OCHOBE MOJIOKEHUS B
ITepunonuueckoit cucreme . 1. Menneneesa;
2) ¢opmynuposanue W3y4EHHBIX MOHSTHUN: BEIIECTBO, XMMMYECKHHM 3JIE€MEHT, aToM, MOJIEKyJla, HOH,
KaTHOH, aHHOH, ITPOCTOE U CI0XKHOE BEIIECTBO, XUMHUUECKasl PEaKLUsl, BUIbl XUMUYECKUX PEAKIUN U T.
I.;
3) onpedenenue no popmyaaMm cocTaBa HEOPraHUYECKUX U OPraHMUECKUX BEIECTB, BAJICHTHOCTH aTOMOB
XUMHUYECKHX AJIEMEHTOB WM CTENIEHU UX OKUCIICHUS;
4) nonumanue nHHOPMAINU, KOTOPYIO HECYT XUMUYECKHE 3HAKU, (OPMYJIbI U YpaBHEHHS;
5) ymenue xnaccuguyuposams TPOCTHIC (METAIUIBI, HEMETAJUIBI, OJarOpoMHBIE Ta3bl) M CIIOXKHBIC
(OmHapHBIE COETUHEHHUs, B TOM YHCIE€ M OKCHJABI, a TaKKe THAPOKCUABI — KHCIOTHI, OCHOBaHMS,
am¢oTepHbIe TUIPOKCUIBI U COJIM) BEIIECTBA;
6) gopmynuposanue 1leproanIecKOro 3aKoHa, 0ObACHeHUe CTPYKTYpbl U MH(POpPMALUU, KOTOPYIO HECET
[lepmonmueckass cucrtemMa xuMuueckux osneMeHToB JI. M. MenneneeBa, packpvimue 3HaYeHUs



Ilepronnueckoro 3akoHa;

7) ymenue Xxapaxmepuszoéamv CTPOCHHME BELIECTBA — BHJbl XHUMHUYECKHX CBSI3€d U  THIIBI
KPUCTAJNINYECKUX PEIIETOK;

8) onucanue cTpoeHHs aTOMOB XHUMHYEeCKHX d37eMeHTOB Ne 1—20 m No26 u omobpasicenue wx c
IIOMOIIIBIO CXEM;

9) cocmasnenue Gopmyn OKCHIOB XUMUYECKUX 3JIEMEHTOB M COOTBETCTBYIOIIUX UM THMIPOKCH]IOB;

10) manucanue CTPYKTYPHBIX (OPMYS MOJEKYISPHBIX COCIUHEHUH U (OPMYIbHBIX €IWHUI] MOHHBIX
COEMHEHH 110 BaJIGHTHOCTH, CTENIEHSIM OKHUCIICHUS WU 3apsiiaM HOHOB;

11) ymenue ¢opmynuposams OCHOBHbIE 3aKOHbBI XHUMHHM — IIOCTOSIHCTBA COCTaBa BEIIECTB
MOJIEKYJISIPHOTO CTPOCHHMSI, COXPAHEHHUSI MAcCChl BELIECTB, 3aKOH ABOTajpo;

12) ymenue ¢opmynuposams OCHOBHBIC TOJOKEHHSI AaTOMHO-MOJICKYJSIPHOTO YUY€HHs M TEOpHH
ANIEKTPOIUTHUECKOM TUCCOLMAlINN;

13) onpedenenue mpu3HAKOB, YCIOBUI MPOTEKAHUS U MPEKPAILICHUS XUMHUYECKUX PEaKIuii;

14) cocmasnenue MONEKYISIPHBIX YpaBHEHUNW XHUMHYECKUX PEAKIUH, TOATBEPKIAIOMNX OOIIHe
XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BELIECTB M OTPAKAIOLIUX CBA3M MEKIY
KJaccaMu COCAUHCHUI;

15) cocmaenenue ypaBHeHU peakifii ¢ ydacTHEM 3JIEKTPOIUTOB TAaKXKe U B HOHHOHU (opme;

16) onpeodenenue N0 XMMHUUECKUM YPABHEHUSM MPUHAJICKHOCTH PEAKIUN K ONpeAeNEHHOMY TUITY WU
BU]Y;

17) cocmaénenue ypaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKIMA C TMOMOIIBI0 METoJa
ANIEKTPOHHOTO OaJiaHca,

18) npumenenue NOHATUN «OKHCIIEHUE» U «BOCCTAHOBJICHUE» JJISl XapaKTEPUCTUKH XUMUUYECKUX CBOMCTB
BELIECTB;

19) onpeodenenue ¢ MOMOIIBIO KAUECTBEHHBIX pPEaKIMi XJIOpUA-, Cyab(aT- 1 KapOOHAT-aHUOHBI U KaTUOH
aMMOHHS B PacTBOPE;

20) obvacHenue BIUSHUS PA3IUYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUECKUX PEaKIuil;

21) ymenue xapaxmepuzosams TIONOXKEHUE METAJIOB U HemeTrauioB B Ilepuommueckoit cucreme
3JIEMEHTOB, CTPOEHHUE X aTOMOB U KPUCTAIJIOB, 001IMe PU3NYECKHE U XUMUYECKHE CBOMCTRA;

22) obvacnenue MHOTOOOPa3Hs MPOCTHIX BELIECTB SBJICHUEM aJUIOTPOINU C yKa3aHUEM €€ MPUYHH;

23) ycmanognenue paznauuuil THAPO-, TUPO- U IEKTPOMETALTYPIUH U UTIOCMPUPOSAHUEe NX TIPUMEPaMHU
MPOMBIIIIIEHHBIX CIIOCOOOB MOTYYECHUSI METAJUIOB,;

24) ymenue oOasamv o0mIyr0 xapaktepuctuky snementoB I, II, VIIA rpymnm, a Takxke Bomopona,
KHCJIOpOJia, a30Ta, cepel, ¢ocdopa, yriepona, KpeMHUS U OOpa30BaHHBIX MMM HPOCTHIX BEIIECTB U
BaXHEUIINX COETUHEHUH (CTpOeHHE, HaXOXKJEHUE B MPUPOAE, MOIyYeHHEe, PU3NUECKUE U XUMUUECKUE
CBOWCTBa, IPUMEHEHNE);

25) ymenue onucviéams KOPPO3UI0 METAIIOB U CITIOCOOBI 3aIIUTHI OT HEE;

26) ymenue npou3800ums XUMUYECKHE PAaCUEThl ¢ MCIIOIb30BAHUEM MOHATUH «MaccoBas J0JIs BELECTBA
B CMECH», KKOJIMYECTBO BEILIECTBa», «MOJISIPHBIN 00bEM» O (hopMysIaM U ypaBHEHUSM peaKkiui;

27) onucanue CBOMCTB M MPAKTUYECKOTO 3HAYEHUS U3YUEHHBIX OPraHUYECKUX BEIIECTB;

28) gvinonnenue 0003HAUEHHBIX B IPOrpaMMe SKCIIEPUMEHTOB, pacno3HaeaHue HEOPraHNIeCKUX BEIeCTB
10 COOTBETCTBYIOINUM IIPU3HAKAM;

29) cobnrodenue npaBuil 6€30MacHON pabOTHl B XUMHUUECKOM KaOuHeTe (J1abopaTtopun).

Botnycknuk nayyumces:

- XapaKTepU30BaTh OCHOBHBIC METO/IbI IO3HAHUS: HAOIIOICHUE, U3MEPEHUE, SKCIICPUMEHT;

- OIHUCHIBAaTh CBOMCTBA TBEPABIX, >KUAKUX, Ta3000pa3HBIX BEIIECTB, BBIIEISAS HX CYIIECTBEHHBIC
MPU3HAKY;

- PacKphIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHATUN (( aTOM», (( MOJEKyJa», «XUMUYECKUN FIIEMEHT,
«IpOCTOE BEIeCTBOY», (( CIOKHOE BEUIeCTBOY», (( BAJICHTHOCTBY», «XHMHUYECKas PEaKIUs», UCIOIb3Ys
3HAaKOBYIO



CUCTEMY XUMHHU;
- packpblBaTb CMBICI 3aKOHOB COXPaHEHHUS MacChl BELIECTB, IIOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHON TEOPUH;

- pa3ianyaTh XUMHUYECKUE U PU3NYECKUE SIBICHUS;

-Ha3bIBATh XMMHWUYECKHE HIEMEHTHI;

- OTIPE/IENATh COCTaB BEIECTB 0 UX (hopMyiam;

- OIIPEACIIATH BAJICHTHOCTh aTOMa 3JIEMEHTA B COCIUHEHUSX;

- OIPENENATh TUIl XUMUYECKUX PeaKIuii;

- Ha3bIBaTh IPU3HAKYU U YCIOBHS IPOTEKAHUS XUMUUECKUX PEAKIINM;

- BBIABJIATH NPU3HAKH, CBUACTEILCTBYIOIIME O NPOTEKAHUM XUMUYECKOW PEAKIUM IPU BBITOJHEHUU
XUMHUYECKOTO OIIbITA;

- COCTaBIIATH (POPMYIIBI OMHAPHBIX COSTUHEHUM;

- COCTaBJIATh YPAaBHEHUS XUMHUYECKUX PEAKIINN;

- coOmoaTh npasuiia 0e30macHoi paboThI IPH MPOBEACHUH OIBITOB;

*-TI0JIb30BATHCS JIAOOPATOPHBIM 00OPYOBAaHUEM U TIOCYIOM;

-BBIYHUCIIATH OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl

BELIECTB;

- BBIUUCIIATH MACCOBYIO JIOJTI0 XUMHUYECKOT0 AJIEMEHTa M0 (OopMyJie COCTUHEHUS;

- BBIYUCIIATH KOJUYECTBO, O0BEM MIIM MacCy BELIECTBA MO KOJIMYECTBY, OObEMY, MAacCe PEearcHTOB WJIU
MIPOJYKTOB pPEaKIHH;

- XapaKTepu30BaTh (PU3NYECKHE U XUMHUUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOJa U BOOPOJIA;

- IOJTy4YaTh, COOMPATh KHCIOPOJ U BOJIOPOLL;

- pacrno3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BELUIECTBA: KUCIOPOA, BOAOPO/;

- PacKpbIBaTh CMBICI 3aKOHAABOTapo;

- PacKpBIBATh CMBICI IOHATHH «TEIIOBOM 3 PEKT peakun», «MOJISPHBIA 00beM»;

- XapakTepu3oBaTh (U3UUECKUE M XHUMHUECKHUE CBOICTBAaBO/AbBI;, " pACKpPBIBATH CMBICT TOHSTHUS
«pacTBOpY;

-BBIYHCIIATH MaCCOBYIO JIOJIFO pPAaCTBOPEHHOIO BEUIECTBA B PACTBOPE;

-IIPUTOTOBJIATH PACTBOPBI C ONIPEIETIEHHON MaCCOBOM J10JIEH PACTBOPEHHOTO BELIECTBA;

- Ha3bIBaTh COEIMHEHMS M3YUYEHHBIX KJIaCCOB HEOPraHWMYECKHX BEIIECTB; " XapaKTepu30BaTh (U3NUECKUE
U XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKHUX BEILIECTB: OKCHIOB, KHUCIOT, OCHOBAaHUH,
coJIeit;

- OIPEIENATh MPUHAJICKHOCTD BEILIECTB K ONPEACICHHOMY KJIacCy COCIUHEHMI;

- COCTaBIATH (OPMYJIbl HEOPTaHUYECKUX COEAMHEHHM H3Y4YeHHBIX KJIacCo B; " MPOBOJAUTH OIIBITHI,
MOJITBEP K IAIOIINE XUMUYECKHE CBOWCTBA N3YUYEHHBIX KJIACCOB HEOPTraHMUECKHUX BEIIECTB;

- pacrmo3HaBaTh ONBITHBIM ITyTEM PAaCTBOPHI KMCIIOT U IIeNIouei 0 M3MEHEHUIO0 OKPacKH MHIUKATOPA;

- XapaKTepU30BaTh B3aUMOCBS3b MEXKIY KJIaCCAMH HEOPraHMYECKUX COCIUHECHM;

- packpbiBath cMbIch [lepuoauueckoro 3akona/l. . Menzeneesa;

- OOBSCHATH (U3NYECKUN CMBICII aTOMHOTO (ITOPSAKOBOTO) HOMEpAa XMMHUYECKOTO 3JIEMEHTa, HOMEPOB
IpyIIIbI ¥ epruoaa B nepuoguueckoit cucreme .M. Menneneesa;

- OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS] CTPOEHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B IpelesiaX MajbIX
NIEPUOAOB U TTIaBHBIX NOJArPYIIL;

- XapakTepu30BaThb XUMHUYECKHE AIEMEHTHI (OT BOJOpPOJAA A0 KalblMsl) HA OCHOBE MX IOJIOKEHUS B
nepuoanyeckor cucreme 1. M. MenneneeBa u 0COOEHHOCTEN CTPOSHHUS UX aTOMOB;

- COCTaBJIATb CXEMbl CTPOCHHMA aTOMOB IepBbIX 20 3JIEMEHTOB MNEPUOAMYECKON cucteMsl na. .
Mennaeneena;

- pacKpbIBaTh CMBICI MOHATUN «XUMHUUYECKAsI CBSI3bY», (( 3JIEKTPOOTPULIATENIBHOCTDY;

- XapaKTepu30BaTh 3aBUCUMOCTb (PU3MUECKHUX CBOMCTB BEIIECTB OT THMA KPUCTAIITNYECKON PEIETKY;
-OIPEENATh BUL XMMUUECKOM CBSI3M B HEOPIAHUYECKUX COCTMHEHUSX;



- m300paxkaTh CXEMbI CTPOCHHS MOJICKYJl BEIISCTB, OOpa30BaHHBIX PA3HBIMH BUIAMH XHUMHYECKHX
CBsI3EH;

- pacKpbIBaTh CMBICI TOHSITUH «HOH» «KAaTHOH», «AHHOH», «IJEKTPOIUTHD), «HEIIIEKTPOIUTHIY,
«ONEKTPOJIUTUYECKAS  JTUCCOIMAIU», «OKUCITUTENbY», «CTEMEeHb OKHUCICHUS»,«BOCCTAHOBHUTEIbY,
«OKHCJICHHEY, «BOCCTAHOBJICHHUEY,

- OIIPE/CIIATh CTENIEHb OKHUCIIEHUS aTOMa 3JIEMEHTa B COCIMHEHUH;

- paCKpBIBaTB CMBICJI TGOpI/II/I BHGKTpOHI/ITHIIeCKOfI Jucconuanum,

- COCTaBJISITh YPABHEHUS JIEKTPOIUTUUECKON JUCCOIMALIMKN KUCIIOT, IIEI0YEH, COJIEH;

- OOBSCHATH CYIIHOCTD MPOIIecca ISKTPOTUTHICSCKON TUCCOIMAIINN U PEaKIuii HOHHOTO 0OMEHa,

- COCTaBIIATH TOJIHBIE U COKPAIIEHHBIC HOHHBIE YPaBHEHHSI peakinii oOMeHa;

- OIPENENATh BO3MOXHOCTh IPOTEKaHUs peaKIIMi HOHHOTO 0OMEHa;

- HpOBO)II/ITB peaKum/I, nongBepqua}omHe K&‘—ICCTBCHHBIﬁ COCTaB paanqux BCUICCTB,

- OMPENIENATh OKUCINUTENb U BOCCTAHOBUTEIIb;

- COCTaBIISATh YPABHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA;

- Ha3bIBaThb (1)aKTOpI>I, BIIMAKOIIIUEC HA CKOpOCTI) XI/IMH‘ICCKOﬁ peaKHI/II/I;

- K.]'IaCCI/I(bI/IHI/IPOBaTI) XUMHUYCCKHUC peaKumI 10 paSHHqHBIM HpI/ISHaKaM;

- XapaKTepU30BaTh B3aUMOCBA3b MEXKIy COCTABOM, CTPOCHHEM U CBOMCTBAMH HEMETAJIJIOB;

- MPOBOJUTH OMBITHI MO IMOJYYCHHUIO, COOUPAHHIO M W3YYCHHIO XUMHUYECKHX CBOMCTB ra3000pa3HBIX
BEILIECTB: YIJIEKUCIIOTO ra3a, aMMHaKa;

- paCHOSHaBaTI) OIIBITHBIM HYTéM F33006p33HBIe BCIIIECTBA. er'IGKHCJ'IBIfI ra3 1 aMMHakK,

-XapaKTEpPU30BaTh B3aUMOCBS3b MEXKY COCTABOM, CTPOCHHEM U CBOMCTBAMU METAJIOB;

- Ha3bIBaTh OPTAaHUYECKUE BEIECTBA MO UX QOopMyJie: MeTaH, 3TaH, dTHUJICH, METaHOJ, YTAHOJ, TJIUIIEPHUH,
YKCyCHasl KUCJIOTa, aMUHOYKCYCHAsl KUCIIOTa, CTeapUHOBAsI KUCIIOTa, OJICMHOBAsI KUCIIOTA, TJII0K034;

- OILICHUBAThH BIMSHUE XUMHUYECKOTO 3arpsI3HEHUS OKPYKAIOIIEH CpeIbl Ha OPraHN3M YEeIOBEKa;

- TPaMOTHO 00paIaThCs C BEMECTBAMH B TIOBCETHEBHOM JKU3HHU;

- OIPEAENSITh BOBMOXHOCTh POTEKAHUS PEAKIIU HEKOTOPBIX MPEACTaBUTEIEH OPraHUYECKUX BEILECTB C
KHCIJIOPOJIOM, BOJIOPOJIOM, METAJIJIaMU, OCHOBAHUSIMH, TaJIOT€HAMH.

Buvinycknuk noayuum 603moxcHOCHb HAYYUMBCA:

-BBIJIBUTATh U MPOBEPATH IKCIIEPUMEHTAIBHO THUIIOTE3bl O XUMUYECKUX CBOMCTBAX BEUIECTB HA OCHOBE UX
COCTaBa W CTPOCHUS, UX CIIOCOOHOCTH BCTYNAaTh B XMMHUYECKHE PEAKIIMHM, O XapaKTepe M MPOIyKTax
Pa3IMYHBIX XUMHYECKUX PEAKIUH,'

- XapakTepu3oBaTh BEIIECTBA II0 COCTaBYy, CTPOCHUIO M CBOMCTBAM, YCTaHABJIMBAT b MPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEXKY JAHHBIMU XapaKTEPUCT UKaMH BELIECTBA,'

- COCTaBJISATh MOJICKYJISIPHBIE U TIOJIHBIE HOHHBIE YpaBHEHUS 10 COKpal IEHHBUI] MOHHBIM ypaBHEHUSIM;

- TPOTHO3UPOBATH CIOCOOHOCTHh BEIIECTBA TMPOSIBIATh OKWUCIUTENIBHBIC WM BOCCTAHOBUTEIHHBIC
CBOMCTBA C YYETOM CTEIIEHEW OKUCIICHUSI JIEMEHTOB, BXOSIIMX B €r0 COCTaB,'

- COCTaBIIATb YPaBHEHMSI pPEAKIUH, COOTBETCTBYIOIIMX IOCJEAOBATEIILHOCTU  MpPEBpaIICHUI
HEOPTraHWYECKUX BEIECTB PA3IUMYHBIX KIIACCOB,'

- BBIIBUTATh W TPOBEPATh OSKCIEPUMEHTAIBHO THUIIOTE3Bl O pe3yibTaTax BO3JEHCTBUS DPa3TUIHBIX
(hakTOpPOB HAa U3MEHEHHE CKOPOCTH XMMHYECKOUW peaKIiuu,’

- UCTOJB30BaTh MPUOOPETEHHBIC 3HAHUS NJIS SKOJOTHUYECKH TPAMOTHOTO TMOBEACHUS B OKpY’KaroIIei
cpene,'

- HWCTIOJB30BaTh MPUOOPETEHHBIE KIIOUEBHIC KOMIIETCHIIMM TPU BBHITIOJIHEHUHM TPOEKTOB W ydeOHO-
HCCIIE0BATENbCKUX 3a1a4 110 U3YYCHHUIO CBOKCTB, CITOCOOOB MOTYUYEHUS U paclio3HAaBaHUS BEIIECTB,'

- 00BEKTUBHO OIICHHMBATh WH(OPMAIIMIO O BEIIECTBAX U XMMHUECKHUX MpoIieccax,’

- KPUTUYECCKU OTHOCHTHCS K TICEBIOHAYYHOW HH(OpMAImH, HEJOOPOCOBECTHOH peKliaMe B CPEICTBax
MaccoBOi HHGOpMaIuy;

- OCO3HABaTh 3HAYCHUE TEOPETUUECKUX 3HAHUUN MO XUMUU ISl TPAKTUUECKOM JEeATeIbHOCTH YeJIOBEKa,'



- CcO3/laBaTh MOJENU M CXEMbl JUId pelIeHHs Y4YeOHbIX U I03HaBaTEIbHBIX 3aJlad, IOHUMATh
HEOOXOIMMOCTh COOJIOACHUS TPEINUCAHUM, MpPeUlaraéMblX B HHCTPYKLHUSAX IO HCIIOJIB30BAHHIO
JIEKapCTB, CPEJICTB OBITOBOW XUMHH U JIP.

Conepxanue Kypca
(70 4. , u3 HUX 44.- pe3epBHOE BpeMsl)

IloBTOpEeHUe 1 00001IeHNe CBeIeHUIT 110 Kypcy 8-ro Kiacca.
Xumuveckue peakuuu (54.)

bunapubeie coeauHenus. Okxcuibl coneoOpasyromue U HecojeoOpasyrommue. [ HIpOKCHIbL:
ocHOBaHUs, aM(poTepHbie, KUCTIOTH. CpeaHne, KHCIIbie, OCHOBHBIE COJIH.

OO6oOuieHne cBeACHUH O XMMHUYECKHMX peakuusax. Kiaccuduxanus XUMHUYECKUX peakuuil mo
Pa3NUYHBIM OCHOBAaHHSM: COCTaBY M YHUCIy DPEAardpyONMX M OOpa3ylOIIUXCS BEHIECTB, TEIUIOBOMY
3 QexTy, HapaBIeHUI0, U3MEHEHHIO CTENEHEHl OKHMCIEHMs 3JI€MEHTOB, OOpa3yIoIIMX pearupyrouue
BELIECTBA, (pa3e, UCIOIBb30BAaHUIO KaTalIu3aropa.

[Tonatue o ckopocTH XMMHYECKOM peakuuu. DaKkTophl, BAUSIOIIME HA CKOPOCTh XUMHUYECKUX
peakuuii: TOpUpoAa  pearupyroluxX — BEHIeCTB, WX  KOHIEHTpalus, TeMIeparypa, IUJIolaab
COIIPUKOCHOBEHMSI, HAJIMUKeE Karaiau3aropa. Karanus.

XumMnuyeckue peakunu B pactpopax (104.)

OO0mme XUMUYECKHEe CBOMCTBAa KUCIOT: M3MEHEHHE OKPACKH WHIWKATOPOB, B3aMMOJICHCTBUE C
MeTaJslaMi, OKCHJIaMU U THUAPOKCHIAMU METaJUIOB U cONAMU. MoJeKyIspHble U UOHHBbIE (TIONHBIE U
COKpalI€HHbIE) YpPAaBHEHHS peakiuid. XUMHUYECKHH CMBICT COKpAIIEHHBIX YpPaBHEHHH. YCIOBHS
MIPOTEKAHUS PeaKUUid MEXKIY IEKTPOIUTAMHU O KOHIA. Psii aKTUBHOCTH METaJIJIOB.

OOmue XMMHYECKHE CBOMCTBA IIEJIOUCH: B3aUMOJICHCTBUE C KUCIOTAMH, OKCHIAMU HEMETAJIOB,
coinsimu. OOImMe XUMHUYECKHe CBOMCTBA HEPACTBOPUMBIX OCHOBAHUI: B3aUMOJECHCTBHE C KHCIOTaMH,
pasiioKeHUE MPU HATPEBAHUH.

OO0mue XUMHYECKHe CBOWCTBA CPEIHUX COJIeH: B3aUMOJCHCTBHE C KHUCIOTaMH, IIEJI0YaMH,
COJISIMU M M€TaJlIaMH. B3auMOAENCTBUE KUCIBIX COJIEH CO IIETOYaMMU.

I'uaponus, kak 0OMeHHOe B3aMMOAEHCTBHE cojieil ¢ Bogol. [ uaponu3 conu CUIIbHOTO OCHOBAaHUS
u ciaboii kucnotel. ['maponus conu cnaboro ocHoBaHMS U cUIIbHOM KucioThl. lkana pH.

CBoiicTBa KHCJIOT, OCHOBAaHMH, OKCHUJOB U COJE€H B  CBET€ TEOPUU DIIEKTPOIUTHUECKOU
JUCCOIIMAITIU ¥ OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUA.

IIpakTu4yeckne padboTbl

1. pelieHne SKCIEPEMEHTANIBHBIX 3a7a4 10 TeMe «DIEKTPOIIUTUYECKAs TUCCOLUALIHS

HemeTanabl u ux coequHeHus (254.)

CrpoeHue aroMOB HEMETaNIOB M HX mnojoxeHue B llepuoanueckoir cucteme. Psn
ANEKTPOOTPHUIIATENbHOCTU. KpHcTaminyeckne pemeTku HEMETAIOB — MPOCTHIX BEUIECTB. AJUTOTPONUS
u e€ mnpuunHbl. Du3nNyeckue CBOWCTBA HeMeTa/oB. OOIIHe XWMUYECKHE CBONCTBA HEMETAJUIOB:
OKHUCJIUTEJIbHBIC 1 BOCCTAHOBUTEJIbHBIE.

l"anorensl, cTpoeHne UX aroMOB U MOJeKyld. PU3NMUECKHE U XMMHUYECKHE CBOWCTBA rajOr€HOB.
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB rajlor€HOB B 3aBUCHUMOCTH OT WX ToyIokeHus B [lepuomnueckoit
cucteMe. HaxoxxJieHre rajioreHoB B IpUPOJIE€ U UX MOIyYeHUE. 3HAY€HUE U TPUMEHEHUE TAIOT€HOB.

["aioreHoBOIOPOBI M COOTBETCTBYIOIINE UM KHUCIIOTHI: TUTABUKOBAs, COJISTHAs, OpPOMOBOIOPOIHAS,
nonoBonopoaHas. ['anmorennnpl. KauecTBeHHbIE peakIMM Ha TaJOTeHUI-UOHbI. [I[puMeHenne coennHeHni
rajioreHOB M UX OMOJIOTUYECKAs POJib.

Ob6mas xapakrepuctuka snemeHToB VI A — rpymnmel. Cepa B mpupoae U e€ MONyueHHe.
AmToTponHBIe MOTU(PUKAIIUN CEPhI K UX CBOKMCTBA. XMMHUYECKHE CBOMCTBA CEPhI U €€ MPUMEHEHHE.

CepoBofopoA: CTpO€HHE MOJEKYIbl, (PU3NYECKHE M XUMHUYECKHE, IMONyuYeHHE M 3HaYCHHE.



CepoBonopoanas kuciora. Cynbhuas! 1 ux 3HaueHue. JIroMuHo(OpsI.

Oxcup cepri(1V), cepaucras kucnora, cynbpursl. KauecTBeHHas peakuus Ha Cylb(pUT-HOH.

Oxcun cepoi(VI), ceprnas kucnota, cynbdarsl. Kpucramnorunparsl. KauecTBeHHass peakuus Ha
Cynb(aT-uoH.

CepHasg kuciora — CHWIbHBIM »1ekTponuT. CBoiicTBa pa30aBICHHON CEPHOM KHUCIIOTHI, Kak
TUMIUYHOM KHUCJIOTHI: B3aUMOJEHCTBHE C MeTallaMH, OCHOBHBIMH U aM(OTEPHBIMH OKCUAAMH,
OCHOBAaHUSAMH M aM(OTEPHBIMU THAPOKCHIAMH, colsiMU. KauecTBeHHas peakius Ha Cylb()aT-noH.

OO0mras XxapakTepucTUKa AMEeMEeHTOB VA rpymiibl. A30T, CTpOeHHE aToMa U MoJieKyJbl. Dusndeckue
¥ XUMHUYECKHE CBOMCTBA U MPUMEHEHHUE a30Ta. A30T B IPUPOJIE U €ro OMOIOrUYecKast poib.

AMMUaK, CTpOCHHE MOJIEKYJbl U (PU3HUeCcKHe CBOMCTBAa. AMMMAYHAasl BOAA, HAIIATHIPHBIM CIIHPT,
ruapar  amMMmuaka.  JIOHOPHO-akIeNTOpPHBIA ~ MeXaHM3M  OOpa3oBaHMs ~ KAaTHOHA  aMMOHHUSL.
BoccranoButenbHble cBoMicTBa aMMuaka. Colym aMMOHMS M MX NpUMeHeHHe. KauecTBeHHas peakius Ha
KaTUOH aMMOHHSI.

Oxkcuapl a3ora: HeconeoOpa3ylollue M KHUCIOTHbIe. A30THCTas KHCIOTa U HUTPUTHL. A30THas
KHCJIOTA, €€ MOIy4YeHue U cBoicTBa. Hurparsl.

®ochop, crtpoenue aroma u amiorponus. Dochunel. dDochun. Oxcun dochopa(V) u
oprodocdopnas kucnora. Docgarsl. Pochopusie ynodperus. MHCeKTUITUABI.

OO6mas xapakrepucTuka 371eMeHTOB [V A- rpynmbl: 0COOEHHOCTH CTPOEHMSI aTOMOB, MPOCTBIX
BELIECTB U COCIMHEHUI B 3aBUCUMOCTH OT IIOJIOKEHUS AIeMEHTOB B [lepuonuueckoit cucteme. Yrepon.
AnnorponHbsle MoauUKaLKU: anma3, rpadut. AMOpQHBIN yIIIepoa U €ro copTa: ca)xa, aKTUBUPOBaHHBIN
yronb. ApncopOuus. XuUMHYecKue CBoOWcTBa yriepona. KokcoxuMuueckoe NpOHM3BOACTBO U €ro
npoaykuus. KapOumsl.

Oxcup yrepona(ll): ctpoenue monexynsl, noayueHue U ero cpoictBa. Oxcuna ymepona(IV):
CTPOEHHE MOJEKYJIbl, MOJYYEHHE U €ro CBOWCTBA. YroipHas kucioTa. Coiau yroibHOW KHCIIOTHI:
KapOOHaTHI ¥ THJIpOKapOOHaThl. TexHUYEeCKas U MUIIEBas Coa.

Heoprannueckne W oOpraHM4ecKkdMe BELIECTBA. YIIIEBOAOPOAbI. XHUMHUYECKOE CTpPOCHHE
OpPraHUYECKUX BEIIECTB, KaK MOPSII0K COETUHEHUS aTOMOB B MOJIEKYJIE 110 BAJIEHTHOCTH.

Mertan, 3TaH, Kak MNpeAeNbHbIE YIIEBOJOPOAbl. DTHIEH M AaleTH/IeH, KaK HempeaesbHbIe
(HeHachbIIIEHHBIE) yIIeBOAOpoabl. ['opeHne yrneBonopoaoB. KauecTBeHHbIE peakMyd Ha HETpeesibHbIe
COETUHEHHS.

OTWIOBBI CHUPT, €ro MojyyeHue, MpUMeHeHHe U (pu3nonorndyeckoe AeHcTBHE. TpexaTOMHBIN
cnupT mmnepuH. KauecTBeHHas peakiiusi HA MHOTOaTOMHBIE CIIUPTHI. YKCYCHasl — Mpe/ICTaBUTENb Kilacca
KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenue ero aroma u coiictBa. Kpemuuii B nipupone. Cunuiuasl 1 criiad. OKCu
kpemHuA(1V). KpemuaueBas kucinora u e€ conu.

[TpousBoacTBO cTexkna u uemeHTa. [IpoayKius CUIMKAaTHOW HPOMBILIUIEHHOCTH: OINTHYECKOE
BOJIOKHO, KepaMuKa, Gpapdop, pasuc. Ontuueckoe BOJIOKHO.

Hewmerannel B mpupone. ®pakimoHHas MEPETOHKA KHJIKOTO BO3AyXa, KaK CHOCOO TMONy4YeHUS
KHCIIOpOJ1a, a30Ta, aproHa. [Tomydyenue gocdopa, kpeMHus, xj0pa, noja. DIEKTPOIN3 PaCTBOPOB.

[TonmyueHnue cepHON KHUCIOTHI: CHIPHE, XUMU3M, TEXHOJIIOTUYECKAs CXeMa, METOJ KHUIIALIEro CIIosl,
NPUHIUNB TEIUIOOOMEHA, MPOTHUBOTOKA W HUPKymsauu. OneyMm. IIpou3BOaCTBO amMMHaka: ChIPbE,
XUMH3M, TEXHOJIOTHYECKasl CXeMa.

IIpakTnyeckne padoTsl
2. 3y4yeHne CBOMCTB COJISTHON KHCJIOTHI
3. M3yueHune CBOMCTB CEPHON KHUCIIOTHI
4. IlonmyueHne aMMHaKa U U3y4EHHE €r0 CBOMCTB
5. IlomyuyeHue yIiaeKucioro ra3a u u3y4eHue ero CBOMNCTB

MeTtaniabl ¥ ux coequHeHusn (16 4.)
[Tonoxenune meramioB B [lepuoguueckoii cucreme xumudeckux anemeHtoB /. M. Menneneena,
CTPOEHHE UX aTOMOB U KPUCTAJUIOB. MeTajuinueckasi CBA3b U METaJUIMUeCKasi KpUCTaJUIMUeCKas peléTka.
duznyecKkue CBONCTBA METAJUIOB: OJJIEKTPO- M TEIUIONPOBOJHOCTh, OTpa)Karomias CIoCOOHOCTH,



1acTUYHOCTh. CrijiaBbl YEPHBIE U LIBETHBIE.

Meramibsl Kak BOCCTAHOBHUTENW. OJEKTPOXMMHUYECKHH psi HamnpsDkeHud. Bsaumonelicteue
METAJJIOB C HEMETAJUIaMU, OKCHJIaMH, KUCIIOTaAMH, COJISIMU. AJIFOMUHOTEPMHUSL.

Okcuzpl W TUAPOKCHIBI INEIOYHBIX METAUIOB, HMX IIOJyYEHWE, CBOMCTBA, IPUMEHEHHE.
Baxkneimme conM INEIOYHBIX METAUIOB, MX 3HAUEHUE B JKMBOM M HEXKUBOM NPHUPOJAE U B KHU3HU
YeJI0BeKa.

Oxcuapl ¥ THAPOKCUABI LIEIIOUHO3EMENBHBIX METAIJIOB, X MOJIy4€HHE, CBOMCTBA U IPUMEHEHHUE.
Baxneimme conu METOYHO-3€MENBHBIX METAUIOB, MX 3HAYEHHE B NPHUPONE M JKU3HU YEJIOBEKa.
KapOoHars!l ¥ rHIpOKapOOHATHI KaJIbIIHSL.

XKéctkocTh Bobl: BpeMeHHas M mocTossHHas. CrocoObl ycTpaHEHHs] BPEMEHHOW >KECTKOCTH.
CriocoObl yCTpaHeHHUs TOCTOSTHHON KECTKOCTH. VIOHUTEHI.

CoenvHeHus adlOMUHUS B MPUpPOAE. XUMUUECKUE CBOWCTBA amfoMUHUS. OCOOEHHOCTH OKCHAA U
THJPOKCHJIA AIFOMUHMS Kak aM(OTEpHBIX COeAMHEHNH. BaxkHelmume conu amoMuHus (XJI0pu, cyabdar).

OcobenHocTn cTpoeHHs aroma xene3a. JKeinezo B mpupone. Baxueimme pyabl skenesa.
[Tonydyenune uyryHa u crainu. Oxkcunsl u ruapokcuabl okenesa(ll) m (III). Comum sxeneza(ll) m (III).
OobHapyxeHHe HOHOB KaTHOHOB eJie3a B pacTBOpe. 3HaYCHHE COSIMHEHUH jKeme3a.

Koppo3sust xumudeckas ¥ 21€KTpOXUMHUYECKasl. 3alIUTa METAJUIOB OT KOPPO3HH.

MeTtasisl B mpupojie: B CBOOOJHOM BHC U B BUE coenuuennid. [lonsatue o metamryprun. YépHas
U 1BeTHas Metautyprus. llupomeramnyprus, rMApOMETaTyprusi, JIEKTpOMeTaulyprus. JloMeHHbIN
nporecc. [lepepaboTka uyryHa B cTaib. DIEKTPOJIN3 PACIIIIABOB.

IIpakTnyeckne padoTsl
6. [Tomyuenue sxecTkoi BOIBI U CIIOCOOBI €€ yCTpaHEHUS
7. PenieHne sKkcriepuMEHTaIbHbBIX 3a/1a4 110 TeMe «MeTauibh

XumMHus U OKpyKawas cpeaa (2 4.)
C TpoeHHe 3eMJIM: sIpOo, MaHTHs, 3€MHas Kopa, MX XUMH4Yeckuil cocrtaB. Jlurocdepa u eé
xumMudecknii cocraB. Munepansl. Pyasl. Ocagounsie mopoasl. Ilone3nsle uckomaemble. XUMHUYECKUI
cocTtaB ruapocdepbl. XUMHUYECKUI cOCTaB aTMOC(EpHI.

VICTOUHUKM XUMHUYECKOTO 3arpsi3HEHUs OKpyKawlel cpeabl. [o0anbHbIE 3KOIOTHYECKHE
npo0JIeMbl YeIOBEYECTBA: MAPHUKOBBIN 3(h(hEKT, KUCIOTHBIE JOXKIIU, 030HOBBIE JBIPbl. MeXTyHapoIHOE
COTPYIHUYECTBO B 00JACTH OXpaHbl OKpY’KaOLIEH cpelbl OT XWMHUYECKOrO 3arpsi3HeHus. «3enéHast
XUMHMSD.

MapkupoBKa yHaKOBOYHBIX MarepHalioB, 3JI€KTPOHUKU U OBITOBOM TEXHUKH, MPOAYKTOB MUTAHMUS,
9TUKETOK I10 YXOAY 3a OEKIO0M.

O0o00menne 3HaHNH 10 XMMHH 32 Kypc OCHOBHOM IKO0JbI. [lonroroka k OcHOBHOMY
roCyAapCcTBEHHOMY JK3amMeHy (74.)

CrpoeHue atoma B COOTBETCTBUHM C IIOJIOKEHHEM XHMHUYECKOro 3j1eMeHTa B llepnommueckoit
cucteme. CTpoeHHEe BEIIECTBA: XMMHUYECKasl CBA3b U KPUCTAJUINYECKUE PEIIETKH. 3aBUCUMOCTh CBOWCTB
00pa30BaHHBIX HJIEMEHTAMH MPOCTHIX BEIIECTB (METAJJIOB, HEMETAJIOB, OJaropoiHBIX Ta3oB) OT
MIOJIO’KEHHUSI 31IeMeHTOB B [lepuonnueckoii cucreme. TUIIONOTHMST HEOPraHUYECKUX BEIIECTB, JEJIEHHE HX
Ha Kiacchl ¥ rpynnsl. [Ipencrasurenn.

[Ipu3Haky U ycioBHs INPOTEKAHMSI XUMUYECKUX peakiuuid. THUITONIOrus XMMHUYECKUX PEakIHui 10
pa3IMYHBIM OCHOBaHUAM. Peakiiun noHHOTO 0OMeHa. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIUH.

XWMHWYECKHE  CBOMCTBA  MPOCTBIX  BEHIECTB.  XapakTEepHbIE  XMMHYECKHE  CBOMCTBA
coseo0pas3yIoIX OKCHI0B, THAPOKCUAOB (OCHOBAHU, KUCIOT U aM(OTEPHBIX THAPOKCUIOB), CONEH.

TemaTrnuyeckoe MNJIAHUPOBAHHE
(70 4. , u3 HUX 44.- pe3epBHOE BPeMsl)

Ne Kon-golara |[lara
n/n |TemMa ypoka miaH |pakr




[loBTOpEeHuUe 1 00001IeHUE CBeeHUIT 0 Kypcy 8-ro kiacca.

XuMHu4YecKue Pe€aknuu

(5u4.)

1 |O6uwmii unctpykrax no Th. Knaccudukanus neopranudeckux|l
BELIECTB M X HOMEHKJIATypa

2-3 [Knaccupukamuss XUMHUYECKHX peakuil 10  pa3iuyHbIM2
OCHOBaHHUSAM

4-5 [[lonsitue 0 ckopocTH XuMHuueckor peakuun.Karamms 2
Xumuyeckue peakuuu B pacrtpopax (104.)

6  |[DnexTpoauTHYeCcKas TUCCUIIHALIHS 1

7  |OCHOBHBIE  TIOJIOXKEHHUSI ~ TEOPUU  DIJIEKTPOIUTHUECKOM|]
TUCCOLIMALIUI

8-9 [Xumuueckue  CBOMCTBA  KHUCIOT B  CBETE  Teopuu2
PIIEKTPOIUTHYECKON TMCCOLMaluU

10 [Xumuueckue CBOMCTBAa OCHOBaHMH B CBeTe Teopuu|l
PIIEKTPOIUTHYECKOM TMCCOMalun

11 [Xumuueckue  cBoiicTBa coled B cBeTe  Teopuu|(l
PIIEKTPOJIUTHYECKOM TMCCONMALuN

12 [[ToHsiTHE O THIPOIH3E CONCH 1

13 [[Ipaktuueckas padora Ne 1. PemieHne skcrnepuMeHTaIbHBIX]
3a/1a4 110 TeMe «DIEKTPOIUTHUYECKAsI TUCCOLIUALIUSY

14 |KontponbHas padora Ne 1 mo Teme: «Xumuueckue peakuu B(l

ACTBOpAaX NIEKTPOJIUTOBY.

15 |O6GoOmenne w  cucTtemMaruzanus 3HaHUH 1o  Teme:(l
«XHUMHUYECKHUE PEaKIMU B pPACTBOPAX IEKTPOJIUTOBY.
HemeTtaJsiibl U U3 coequHeHus (254.)

16 |O6mast xapakKTepUCTHKA HEMETAJIIOB 1

17 |Obmas xapakrepuctuka siemeHToB VIIA  rpymmsr  —1
rajJjoreHoB

18 |CoenuHeHwMsI rajJoreHoB 1

19 [IIpaktuueckass pabora No 2. «VI3yueHWe CBOWCTB COJSTHOHM|]
KHUCIIOTBD»

20 |O6mias xapakrepuctuka aeMeHToB VIA -xanbpkoreHoB. Cepa |1

21 |CepoBomopos u cyabhuapl 1

22 [KuciioposHble COeIMHEHHUS Cepbl 1

23 [[Ipaktuueckas pabora Ne 3. «M3yueHue CBOHCTB cepHOIf|l
KHCJIOTBI»

24 |O6mas xapakTepUCTHKa XMMUYECKUX 3JeMEeHTOB VA rpynmsl.|l
AzoT

25 |Ammuak. Cosid aMMOHHUSI. 1

26 |[Ipaktuueckas pabora Ne 4. «[Tomyuenue ammuaka u usydenue|l
€ro CBOMCTB»

27- [KucnmopoJHble COSUHEHUS a30Ta. 2

28

29 | ®ocdop 1

30 |O6uias xapakrepucTuka aneMeHToB IV A- rpynmsl. Ymepon |1

31 [Kucnopoacoaep aliiue COeIMHEeHUsl yIepoaa 1

32 [[Ipaktudeckas padora Ne 5. «[lomydeHue yriekucioro rasza ul
M3y4YEHUE €r0 CBONCTBY

33 |YmieBogoposl. 1

34 |KucnopojacoaepxKaiiue OpraHm4eckue CoeqMHEHUs 1




35 |KpemHUii 1 €ro CoeTMHEHUS 1

36 |CuimkarHasi IPOMBIIUIEHHOCTh 1

37 |[lomydeHre HEMETAIIIOB 1

38 [[lomyuenue BOKHEHIIINX XAMHYECKUX COEIMHEHHUI
HEMETAJJIOB

39 |00006mmenne 1 cucreMarn3anus 3Hanuii mo teme: «Hemerasmisll
U UX COCTUHEHUS»

40 |KontpompHas pabora Ne 2 mo Tteme: «Hemeramier u mx|l
COCTMHECHUSI
MeTauiibl M UX coefuHeHus (164.)

41 |O6urast xapakTepUCTHKA METAJIOB 1

42 | XuMHYECKHE CBOMCTBA METAJLIOB. 1

43- |06mrast XxapaKTepUCTHKA AIEMEHTOB [A- rpynib 2

44

45- |06mas xapakrepucTuka aeMeHToB IV A- rpymmsl 2

46

47 DKEcTKOCTB BOMIBI M CIOCOOBI €€ YCTpaHEHUS 1

48 [[Ipaktuueckass pabora Ne 6. «[lomyuenue xecTkoil Boabl H|l
criocoObl €€ ycTpaHEeHHsD)

49 |ATIOMHUHHHR U €T0 COSAUHEHUS 1

50- DKenezo u ero coequHeHus 2

51

52 [[Ipaktuueckas pabora Ne 7 «PemieHue SKCIEpUMEHTAIBHBIX| |
3ajad o Teme «MeTambhy

53 |[Koppo3usi METaIOB M CIIOCOOBI 3allIUThI OT HEE 1

54- Mertamnsl B npupoae. llonstue o Metamtypruu 2

55

56 |0O0001EeHNE U CUCTEMATU3AlM 3HAHU 110 TeMe: «MeTtamaey |1

57 |KonTtponbsHas padora Ne 3 mo teme: «MeTauib 1
Xumusi 4 OKpy:Kamas cpeaa (24.)

58 [ Xumuyeckasi opraHu3aius miaHeThl 3emMils 1

59 |OxpaHa OKpy>Karoleu cpesibl 0T XUMHUYECKOTO 3arpsa3Henus |1
O0o0menne 3HAHNI 110 XMMHH 32 KyPC OCHOBHOM IIKOJIbI.
[loaroroBka kK OCHOBHOMY roCy1apCTBEHHOMY IK3aMeHY
(74.)

60 [BemectBa |

61 |O6oOmenne U cucTemMaru3ays 3HaAHUK MO0 Kypcy OCHOBHOMH|1
[ITKOJTBI

62 |HtoroBas KOHTpoOJIbHAs paboTa 1

63- |Pemienue pa3iMyuHbIX 3aAaHUI 4

66

67- (PesepBHOE BpeMs 4

70
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