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CTPYKTYPA JOKYMEHTA
Pabouast mporpaMma BKITIIOYAET pa3/Ieiibl: MOSCHUTEIbHYIO 3alIUCKY; OCHOBHOE COJIEPXKAHUE C
pacripeielieHueM y4eOHbIX 4acoB 10 pa3jenaM Kypca; TpeOOBaHUs K YPOBHIO IIOJTOTOBKU
BBIITYCKHUKOB; Y4€OHO - TEMaTHYECKOE IJIAHUPOBAHUE; IUTEPATypa U CPelICTBA OOYUCHHUS;
KaJIeHJapHO — TEMaTHUYECKUIl IIJIaH.

1.IlosicHUTEILHASA 3aMHCKA
Pabouas IporpamMma COCTaBJI€CHA HAa OCHOBC:

e OenepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 "O6 obpazoBanuu B Poccuiickoit
denepanun".

o ®denepanabHOTO TOCYAAPCTBEHHOTO 00Pa30BATENIBHOTO CTAHIapPTa OCHOBHOTO OOIIETO
o0pa3oBaHMsl, YTBEPKACHHOTO pukazoM MunobpHayku Poccuu ot 17.05.2012 No 413.

o IlpumepHoii mporpaMMmsl [0 XUMUH, IOATOTOBIEHHON B paMKax Ipoekrta "Pa3paboTka,
anpo6anus U BHeApeHue deaepanbHbIX TOCYAapCTBEHHBIX CTAaHAaPTOB OCHOBHOTO
o0Opa3oBaHMs BTOPOTO MOKOJIeHUs ", peanmmzyemoro Poccuiickoii akajgeMueii 00pa3oBaHHs 110
3aka3y MuHucrepcTBa obpazoBanus U Hayku Poccuiickoii @eneparnuu u OenepanbHOro
areHTCTBa 10 00pPa30BaHUIO.

e VYuebnoro miana MBOY «O6oponunckas COLL» p.ni. MopnoBo TamOoBckoit obacTu.

OcHoBHOE 00111ee 00pa3oBaHKUe — ATO BTOpas CTyNeHb oOpa3zoBanus. OQHON M3 BaKHEHIIINX
3aJ1a4 3TOro dTara SBISETCS MOArOTOBKA K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY YKU3HEHHOTO
u npodeccroHanbHOro myTu. OOyyarouuecs: JOMKHbI HAYyYUThCS CAMOCTOATEIbHO CTaBUTh LEIH U
BbIOMPATh MYTH UX JOCTH)KEHUS, UCIOIb30BaTh MPHUOOPETEHHBIN B IIIKOJIE OIBIT JESITEIbHOCTH, B
peanbHOM XKU3HU, 32 paMKaMu y4eOHOTro nporiecca. bonbIioi BKiIaa B JOCTH)KEHHUE TJIABHBIX IIEJIeH
OCHOBHOT'0 00111er0 00pa30BaHUsl BHOCUT U3yYE€HUE XUMHUH, KOTOPOE MTPU3BAHO 00ECTIEUHTh:

1) dbopmupoBaHHE CHCTEMbl XUMHUYECKUX 3HAHUI KaK KOMIIOHEHTa €CTECTBCHHO-HAYYHOM
KapTUHBI MUDA;

2) pa3BUTHE JIMYHOCTH OOYYAIOIIMXCS, WX MHTCIUICKTYyallbHOE W HPAaBCTBEHHOE
COBEpILLIEHCTBOBaHUE, (POPMUPOBAHME Yy HUX T'YMaHUCTHYECKUX OTHOLIEHHH M 3KOJIOTMYECKH
11e71eco00pa3HOro MOBeJACHUs B ObITY U TPYIOBOW J€SATENbHOCTH;

3) BBIPaOOTKY MOHHMMAHUs OOLIECTBEHHOW MOTPEOHOCTH B PAa3BUTHH XHMHH, a TaKKe
(¢bopMHpOBaHME OTHOUIEHMS] K XHMHUM KakK K BO3MOXHOW oOnacTu Oynyuied NpaKTHYecKOn
NESITENIHOCTH;

4) bopmupoBaHHEe YMEHHH 0€30IMacHOr0 0OpAIeHHUs C BEMECTBAMH, HCITOJIb3YEMbIMH B
MIOBCETHEBHOM KM3HHU.

B nemnsx peanuzanuu konuenmuu «Ilomutex+» ocodoe BHUMaHNE 00palleHO Ha MPUKIIaTHON
XapakTep XUMHUYECKOH HayKH, Ha pacyeTHBIE 337]aull C IPAKTUYECKUM COJICPKAHUEM,
MHTErpUPOBAHHBIE 3a/1a4M U 3a/1aHUSI TBOPUYECKOTO U UCCIIEIOBATENIbCKOrO Xapakrepa. Tak B Temax
«PactBOpBI», «PacueTsl, CBSI3aHHBIE C UCIIOIB30BAaHUEM MTOHATHS MaccoBas JoJs» (8 Kiacc)
pacKpbIBaeM MPUKIIATHON XapaKTep XUMUUYECKON HayKu. B pamkax Tembl « QIEKTPOIUTHYECKAS
mrcconnanus (9 kinacc) obpaiiaeM BHUMaHUE HAa U3yYEHHE OJTHON U3 TTI00AbHBIX U aKTyalbHbIX
9KOJIOTMYECKUX MPOOIeM — IPOOIeMbl KUCIOTHBIX OCa/IKOB.

Kypc xumuu HampaBieH Ha JOCTHXKEHHE CJeAYHIIUX Hejeii, o00ecrneynBaronmx
pean3alnmio JMYHOCTHO-OPUEHTHPOBAHHOTO, KOTHUTUBHO-KOMMYHHKAaTUBHOTO, J1€ATEIbHOCTHOTO
MO/IX0JI0B K OOYUEHUIO0 XUMHH:

1. ®opmupoBaHue y 00y4aroUMXcsi YMEHHsI BUJETh U TIOHUMATh [IEHHOCTh 00pa30BaHMs,
3HAYUMOCTb XMMHYECKOT0 3HAHUS JJI KaXKIOro YelloBeKa HE3aBUCHUMO OT €ro
poeCCUOHATILHOMN IeATEIFHOCTH; YMEHHS Pa3IndaTh (GaKThl U OLICHKH, CPAaBHUBATD
OLICHOYHBIE BBIBOJbI, BUAETh UX CBSI3b C KPUTEPUSMHU OLIEHOK U CBSI3b KPUTEPUEB C



OTIpeIeTICHHOW CHCTEMOU IIEHHOCTEN, (hOpPMYIUPOBATh K 0OOCHOBBIBATH COOCTBEHHYIO
MIO3HIIUIO;

2. dopmupoBaHHe y 00y4YaIOUINXCS EIOCTHOTO MPEICTABICHHS O MUPE U POJIM XUMHHU B
CO3/IaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA; YMEHUS OOBSACHATh
OOBEKTHI U MTPOLIECCHI OKPYKAIOIIEH JEHCTBUTENFHOCTU — MPUPOJHON, COLMATBHOM,
Ky.HBTypHOfI, TEXHUYECKOM CpCAbl, UCITIOJIB3Yyd JId 3TOIr0 XUMHUYCCKUEC 3HAHUSA

3. IlpuoOperenune oOydalOIIMMUCS OIBITA PA3HOOOpPA3HON NEATENbHOCTH, MO3HAHUS U
CaMOIIO3HAHUS; KIIFOYCBBIX HABBIKOB, MMCIOIIUX YHHBCPCAJIbHOC 3HAYCHHUC IJIA PA3JIMYHBIX
BUJIOB JEATENILHOCTH: pELIeHUs MpoOjeM, NPUHATUA pEUIeHHUM, IOWCKa, aHaau3a Hu
o0paboTkn  wHpOpMAIMK, KOMMYHUKATUBHBIX  HABBIKOB, HABBIKOB  H3MEpPEHUH,
COTPYJIHUYECTBA, OE30MMaCHOTO OOPAIIEHHS C BEIIECTBAMU B IIOBCETHEBHOM JKHU3HH.

3agauu Kypca COCTOST B CIEIYIOIIEM:

. 3HAKOMCTBO y4YalMXCsl C METOJOM HAay4HOIO IO3HAaHUSA U METOAAMM MCCIIEIOBAHHUS
OOBEKTOB U SIBIICHUN TIPUPO/IBL;

. NprOOpEeTeHNE yJalIMMUCS 3HAHUA O BEHIECTBAX, MX KIacCH(UKAINHN, XUMUYECKUX
peakLusaX, FEHETUYECKOH CBS3H;

. (dbopMHpOBaHKE Y yYAITUXCS YMEHUH OMHMCHIBATh U BBIOIHATH SKCIIEPUMEHTHI,

. OBJIQJICHHE YYallUMUCS TaKUMU OOIIEHAYYHBIMU TMOHSTUSIMH, KaK BEIECTBO,
XUMHUYECKas  peakius, mpoOiema,  TUIOTE3a,  TEOPETHYECKHM  BBIBOJ,  pe3yibTar
JKCIEPUMEHTAIILHOTO UCCIICIOBAHUS;

. IIOHUMAaHHAE Y4YAaIlIMMWCS OTJIMYMK HAay4yHbIX JAaHHBIX OT HEIPOBEPEHHOMU

uH(OpMaIHHY, IEHHOCTH HAYKHU JUIS yJOBJICTBOPCHHUS OBITOBBIX, IIPOU3BOACTBEHHBIX H KYJIbTYPHBIX
noTpeOHOCTEH YemoBeKa.

Oco0EHHOCThIO  00pa30BaATEILHOTO TIpollecca O0pa30BaTEIBLHOTO  YUPEKICHUS — SIBISETCS
OpraHu3aIys NPOEKTHO-UCCIIEA0BATENLCKOM IEATEIbHOCTH yJallluXcsl Ha ypoKax U BO BHEYPOUHOE
Bpems. Ha ocHoBe oBnazieHHsi 00yJarOIIUMICS MTPOEKTHON NEATEIHOCTBIO CTABATCS CIEIYIOIINE
3aJjauu:

. (dbopMHUpoBaHNE BHYTPEHHETO IUIAHA JESITEIHbHOCTH, BKIIOYAOIIETO IIEJIeroiaraHue,
IUTaHUPOBaHKE, MPOTHO3UPOBAHUE, KOPPEKIIUIO U OLIEHKY;

. OCBOEHHE IE€PBOHAYAIBHBIX YMEHMH TIOMCKa HEoOXOoauMOoW HUHPOpMalMU B
Pa3NIUYHBIX HCTOYHUKAX, IPOBEPKH, IpeoOpa3oBaHus, epejaun uMerolieiics nHpopmManuu

° COBCPUHICHCTBOBAHUEC KOMMYHHKAaTHUBHBIX YMGHI/Iﬁ B nmponecce  peaiuzalun
MIPOEKTHOM eATeTbHOCTH (YMEHUS BBICIYIINBATh U MPUHUMAThH pPa3Hble TOYKU 3pEHUS U MHEHHUS,
CpaBHHBasg UX CO CBOCI\/'L pacnupeacisaTb O6$[3&HHOCTI/I, MNpUXOAUTHh K CAUHOMY PCHICHUIO B IMIPOLCCCC
oOCyXJIeHUs, T. €. JOroBapHBaThbCs, APTYMEHTHPOBaTh CBOI TOYKY 3peHUs, yOexnaTb B
MPaBHWJIBHOCTH BBIOPAHHOTO crioco0a u T. 11.)

Ocy1iecTBieHNE TPOEKTHO-UCCIIEJOBATEIBCKOM 1EATENIEHOCTH YyUaIIUXCsl TPEIYCMOTPEHO B
KaXXJIOM pasere.

N3ydenue npenMera «XHUMHs HalpaBiieHO Ha (opMHpoBaHHE 3asBJICHHONW B KOHUENIUHU
AYXOBHO-HPABCTBEHHOI'0 Pa3BMTHS M BOCIIUTAHUS JTUYHOCTHU IpaxaaHuHa PD cuctembl 6a30BbIX
HAI[MOHATEHBIX IIEHHOCTEH:

. YBa)KEHHE K HAYYHBIM OTKPBITHSIM, C/I€TaHHBIM PYCCKUMHU YYEHBIMH;

. (dbopMpoBaHHE HPABCTBEHHBIX UYYBCTB (COBECTH, JIOJITa, BEPHI, OTBETCTBEHHOCTH,
IpaX1aHCTBEHHOCTH,TIATPUOTU3MA) HPABCTBEHHOTO OONMKa (TEpIrieHHs,, MUJIOCEPIHs, KPOTOCTH,
HE3JIOOMBOCTH), HPABCTBEHHOW MO3UIINH (CITOCOOHOCTH K Pa3IMUCHUIO 100Opa W 3714, MPOSBICHUIO
CaMOOTBEP>KEHHOH JIFOOBU, FTOTOBHOCTH K MIPEOI0JICHHUIO )KU3HEHHBIX UCTIBITAHU)

. dbopMUpOBaHHE HPABCTBEHHOTO TMOBEAEHUSA (TOTOBHOCTU CIIYKEHUS JIIOJIAM H
OTeuecTBY, MPOSBICHUS JYXOBHON pPacCyIUTEIbHOCTH, OCTYIIAHUs, T0OpOil BOJIH).



Cas3b NporpaMmmbl y4eOHOr0 npeaMera ¢ NporpaMMoii BOCIUTAHUS M COLMATU3AIUN.
B  opranmzamuum  y4eOHO-BOCIHUTATEIILHOTO  MpOIECcCa  BAXHYID  pOJIb  UTpaeT
cOQJIaHCUPOBAHHOE COEJUHEHUE TPATUIIMOHHBIX M HOBBIX METOJIOB OOYUYCHHsI, HCIIOJIb30BAHHE
TEXHMYECKUX CPEJICTB. YMEHHE OOIIaThCs, JOOMBATHCS YyCIexXxa B MPOILECCE KOMMYHHUKAIIUU
SIBJISIIOTCS TEMH XapaKTePUCTUKAMH JIMYHOCTH, KOTOpPhIE BO MHOTOM OIPEIEISIOT JOCTHIKCHHS
YelloBeKa MPAKTHYECKH BO BCEX OOJACTSIX KHU3HU, CIIOCOOCTBYIOT €r0 COIMAIBHON aanTarlvH.
OOpa3oBaTebHBIE M BOCHHUTATENIBHBIC 3aJaud OOYYEHUS XUMHU PEIIAlOTCS KOMIUICKCHO.
JocTikeHuto 1eied M 3a7ad Kypca XHUMHHM AaKTUBHO COJICUCTBYIOT TaKHE IOJXOJbl K €ro
M3y4YEHHUI0, MO3HABATEIbHO-KOMMYHHKATUBHBIA, WH()OPMAIMOHHBIA, IEATeIbHOCTHBIA. C IICNIbIO
MOBBIIICHUS UHTEPECa K XMMUU [UIAHUPYETCS MPOBEICHUE PA3IMUHBIX BHEKJIACCHBIX MEPONPUATUHMA
10 TIPEIMETY: KPYTIbIX CTOJIOB, KOHKYPCOB, TIO3HABATEILHBIX UTP, & TAK)KE MPEAMETHBIX HEEb.
MecTo npeamera B 0a3MCHOM Y4eOHOM IJIaHE
YyeOHoe copepkaHue Kypca XUMUU BKJIIOYAET CIIEIYIOIINE KYPChI:
Xumusi. BBognsiit kype. 7 knacc. 344, 14 B Heneio;
Xumus. 8 knacc. 70 4, 2 4 B HEZIEINIO;
Xumus. 9 knacc. 68 4, 2 4 B HEJEITIO.

@opMbl OPraHu3anHu Y4eGHOT0 Nmpouecca.

[IporpamMmma mpemycMaTpuBaeT NPOBEIACHHE KaK TPAJAUIMOHHBIX YPOKOB, 00OOIIAOIINX

YPOKOB, TaK M HETPAIUIMOHHBIX YPOKOB: YPOK-TPAaKTUKYM; YypPOK - HCCICIOBaHHE; YPOK -
TBOpYECKAass MacTepCKasi; YpOK - KOHKYPC; YPOK — HTpa U Jp.
Hcnonbs3yercs dhpoHTanbHas, TPyNIoBasi, UHAUBUAYyalbHas padoTta, padora B mapax. Ocoboe mecto
B OBJQJCHUU JaHHBIM KypCOM OTBOIUTCS pabore 10 (OPMUPOBAHHIO CAMOKOHTPOJIS.
CaMoIIpOBEepPKH U (HOPMUPOBAHUIO HABBIKOB MTPOEKTHOM JIESTEIBHOCTH.

TexHOJOTHH M MeTO/IbI, UCTIOJB3yeMbIE B paboTe:

*  TEXHOJIOTHUS CMEIIAHHOTO O0yUYeHUS;

*  TEXHOJIOTHS KPUTEPHATHLHOTO OI[CHUBAHMS;

*  pPa3BUTHE KPUTUYECKOTO MBIIIJICHHUS;

* UKT;

e oOyueHue B COTPYJHUYECTBE;

*  HCCIIEOBATENBCKUE METOIBI O0YICHUS;

*  TEXHOJIOTMU MPOOJIEMHOTO O0yUYEeHHS;

*  TEXHOJIOTMH WHTETPUPOBAHHOTO OOYICHHS,

*  TEXHOJIOTMH Pa3HOYPOBHEBOT'O OOYUEHHUS;

* TexHosormu  auanoroBoro  B3aumogmeucteus  (KCO, rpymmoBas  pabora,
MeAarorndeckue MacTepCcKue),

*  UTPOBBIC TEXHOJIOTHH.

Haubonee wdacTto WuCHOIB3yeMBIM METOJIOM HA YpOKaX XHMHUU SBISETCS METOJ
MUKPOHCCIIETOBAHUS.

Buasl n popmbl KOHTPOJIS.
B kagectBe n3mepuTeneit ypoBHs YCBOGHUS MPOTrPAMMBbI HCIIOIB3YETCS CIAEAYIOImUe POPMBI:

*  caMOCTOsITeNIbHAs padoTa;

* nuddepeHpoBaHHAs TEMAaTHUECKasi KOHTPOJIbHAs paboTa;

* XUMHYECKHE IUKTAaHTHI MO TpPOBEpKe O0a30BbIX 3HaHWU ((popMyn BemiecTB, TOHSATHH,
QJITOPUTMOB H T. 11.);

*  B3aUMOKOHTPOJIb U CAMOKOHTPOJIb;

* TECTOBBIC 33JIAHUS;

*  TpaKTUYECKHE pabOTHI.



Nudpopmanus 06 ucnoabzyemom Y MK.
CpenctBoM peann3aluy JaHHOH MPOTrpaMMBbl SIBISETCS:
e y4yeOHUKHU
Tabpuenan O.C., Ocmpoymos U.I"., Axneounun A.K. Xumus 7 knacc. Beoouwiii kypc. Yuebnoe
nocobue - M.: /lpogha.
Tabpuensn O.C. Xumus. 8ki1. yue0. 1uist oomeoOpa3oBat. yupexaeHui.. — M. :[Ipoda;
Tabpuensn O.C. Xumus. 9xi1. yueb. mist obmieoOpa3osar. yupexaeauii.. — M. :Jlpoda,.

Copep:xanue yueOHIUKA COOTBETCTBYET HOBOMY 00pa30BaTeIbHOMY CTAaHAAPTY 110 XUMHUHU.

2. O0mas XxapaKkTepucTHKAa y4eOHOro nmpeamMera
OcoOcHHOCTH cojepKaHUsl OOydeHHS XUMHH B OCHOBHOM IIKOJIE OOYCIIOBIICHBI
cnenupUKoi XMMHHM KaK HayKH M IOCTaBJIEHHBIMH 3aaadaMu. OCHOBHBIMH IPOOJIEMaMU XUMHUH
SIBJITFOTCS. M3YYCHHWE COCTaBa M CTPOCHHS BEIISCTB, 3aBUCHMOCTH HMX CBOWCTB OT CTPOCHUS,
MOJTyYCHUE BEIISCTB C 3aJIaHHBIMH CBOMCTBAMHM, HCCIEIOBAaHUE 3aKOHOMEPHOCTEH XWMHUYECKHX
peakiuil ¥ MyTel ynpaBlIeHUs] UMU B IIEJISIX TIOJyUYEHUsI BEILIECTB, MaTepuasoB, sHeprun. [loatomy
B IMpOTpaMMe 110 XMMHH HAIITA OTPa)KeHUE OCHOBHBIC COACPIKATEIbHBIC INHHUH:
e BellecTBO — 3HAHHMSA O COCTaBE€ W CTPOCHUHU BEIIECTB, MX BaXHEUIUX (DU3UYECKUX U
XAMHUYECKHUX CBOMCTBAX, OMOJOIrHYECKOM JICHCTBHU,
¢ XHMHUYECKasi peaklusi — 3HAHUS OO YCJIOBHSIX, B KOTOPBIX MPOSBISIOTCS XUMHYCCKHE
CBOICTBa BEIIECTB, CIIOCO0AX YIPaBIECHUS XUMUUYECKUMU TIPOIECCAMH;
e IpUMeHEHHE BeIIeCTB — 3HAHUS U ONBIT NMPAKTUYECKOH JACSITCIBHOCTH C BEIICCTBAMHU,
KOTOpBbIe Hanbosee 4acTo YrnoTpeOsitoTCs B TOBCEAHEBHOM KU3HH, IIIMPOKO HUCIIOIB3YIOTCSA
B IIPOMBIIIJICHHOCTH, CEJTbCKOM XO3SMCTBE, HA TPAHCIIOPTE;
® fA3BIK XMMHHM — CHUCTEMa BaXHEHUIIUX MOHATUA XMUMHUM U TEPMHUHOB, B KOTOPBIX OHHU
OMHCHIBAIOTCSI, HOMEHKJIATypa HEOPTaHMYECKUX BEIECTB, T.€. UX Ha3BaHUs (B TOM YHUCIE U
TpUBHAIIbHBIE), XUMHUYeCKHe QOpMyJabl M YpaBHEHHs, a TakKe MpaBUia MepeBoja
MH(pOpMaIIUU ¢ ECTECTBEHHOTO SI3bIKa Ha SI3bIK XUMUU U 00pATHO.
[TockoabKy OCHOBHBIE COAEpIKATEIbHbIE JTUHUU IIKOJBHOTO Kypca XUMHHM TECHO NEPEIUIETEHbI, B
MporpamMMe CoJIepKaHue MPEACTABICHO He TI0 JIMHUSIM, a 110 pa3eiiaM.

3. OnpenesieHue MecTa U poJiu y4eOHOro npeaMera «XuMHUsD» B OBJIAJICHUU
00y4YalIUMHKCS TPeOOBAHMIA K YPOBHIO MOATOTOBKHU 00y4aIOIIUXCH B COOTBETCTBUM C
(denepaJbHBIMU rOCYIAPCTBEHHBIMHU 00pa30BaTeIbHBIMH CTAHAAPTAMHU.

Oco0EeHHOCTH COEp)KaHMsI Kypca «XWUMHUS» SBISIFOTCA TJIABHOW MPUYWHON TOTO, YTO B
0asucHoM ydeOHOM (0Opa3oBaTenbHOM) IJIAaHE ATOT MPEAMET MOSBISETCS TOCIEAHUM B PSIy
C€CTCCTBCHHO-HAYYHbBIX AUCHUILINH, ITOCKOJBKY JJI1 €0 OCBOCHUA IIKOJBHUKH HOJIKHBI 06J'IaJIaTB
HE TOJBKO OIPEICICHHBIM 3aMacoM IMPEABAPUTEIbHBIX €CTECTBEHHO-HAYYHBIX 3HAaHUM, HO H
JIOCTaTOYHO XOPOILIO Pa3BUTHIM a0CTPAKTHBIM MBIIUIEHUEM.

Kak cpeactBo mo3HaHUs — JOEHCTBUTENLHOCTH  XUMHUS — oOecrednBaeT  pa3BUTHE
WHTEJUICKTYAJIbHBIX M TBOPYECKHMX CIIOCOOHOCTEH peOeHKa, pa3BHUBAeT €ro abCTpaKkTHOE
MBIIJICHHE, TaMsATh M BOOOpakeHHe, (OPMUPYET HaBBIKM CaMOCTOATEIbHOW  yueOHOMU
NesITeIbHOCTH, CaMOOOPa30BaHUs U caMOpean3aliy JUYHOCTH.

4. TlpeaMeTHble pe3yJbTaThl 00yUeHHs

BbINyCKHHK HAy4YUTCS:
® XapaKTEepPH30BaTh OCHOBHBIC METOBI IO3HAHUS: HAOIOJCHUE, H3MEPEHHE, SKCIIEPHUMEHT;
® ONUCHIBATH CBOMCTBA TBEPIBIX, JKUIKHX, Ta3000pa3HbBIX BELIECTB, BBIACIAS UX
CYIIECTBEHHbIE PU3HAKHY;



pacKpbIBaTh CMBIC]I OCHOBHBIX XMMMUYECKUX MOHATHH «aTOM», «MOJIEKYJIa», «XUMHUYECKUN
AIIEMEHT», «IIPOCTOE BEIIECTBO», «CII0)KHOE BEIIECTBO», «BAJIECHTHOCTHY, «XMMHYECKAs
peaxkuus», UCIOJb3Ys 3HAKOBYIO CUCTEMY XUMHUU;

pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHUS MacChl BELIECTB, MIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPUH;

pa3iInyaTh XUMUYECKUEe U (PU3NYECKHE SBICHUS;

Ha3bIBaTh XUMUYECKHUE IJIEMEHTHI;

OTIpeNIeNIATh COCTAaB BEUIECTB MO UX (hopMyram;

OIPEAEIIATh BaJIEHTHOCTh ATOMa 3JIEMEHTA B COEIMHEHUSX;

OIPEAEIATh TUIl XUMUYECKUX PEAKLIUM;

Ha3bIBaTh MPU3HAKHU U YCIIOBUS IPOTEKAHUSA XUMUYECKUX PEaKLIUN;

BBISBJISITh IIPU3HAKH, CBUACTEILCTBYIOIIME O IPOTEKAHWHM XHMHYECKOM peakuuu Ipu
BBIMIOJTHEHUH XUMHUYECKOIO OIIbITA;

COCTaBJIATH (POPMYJITbI OMHAPHBIX COCAMHEHUI;

COCTaBJISITh YPAaBHEHUS] XUMUYECKUX PEaKIUii;

coOnroaaTh npaBuiia 6€30MacHoOi paboThI IPU MPOBEACHNUN ONBITOB;

MI0JIb30BATHCS JIAOOPATOPHBIM 00OPYAOBaHUEM U TIOCYIOM;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB;

BBIYUCIISATH MACCOBYIO JI0JII0 XMMHUYECKOI'0 3JIEMEHTA 110 (JOpMYJie COeAMHEHUS;

BBIUUCIIATh KOJMYECTBO, O0BEM MJIM Maccy BeLIeCTBAa IO KOJMYECTBY, 00beMy, Macce
peareHToB WK IPOAYKTOB PEAKIIMH;

XapakTepu3oBaTh (PU3MUECKHE W XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOpOAa U
BOZJOPOJA;

H0Jy4aTh, COOMPaTh KMCIOPOA U BOJIOPO/;

pacrio3HaBaTh ONBITHBIM ITyTE€M ra3000pa3Hble BELIECTBA: KUCIOPOI, BOJOPOL;

PacKpbIBaTh CMBICI 3aKOHA ABOraapo;

PacKpbIBaTh CMBICI MOHATUN «TEIMII0BOM 3P PEKT peaknmn», «MOJISPHBIA 00BEMY;

XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHE CBOMCTBA BOJIBI;

PacKpbIBaTh CMBICI IIOHATHUS «PaCTBOPY;

BBIUHCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOT'O BEILIECTBA B PACTBOPE;

IIPUTOTOBJIATE PACTBOPHI C ONPEACIIEHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA;

Ha3bIBaTh COCAMHEHMSI N3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEILLECTB;

XapakTepuzoBaTb  (U3MYECKHUE U  XUMHYECKHE  CBOMCTBA  OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHHUM, COJIEH;

OTpeeNATh MPUHAJICKHOCTD BEILIECTB K ONPEACIEHHOMY KJacCy COEIMHEHHI;

COCTaBJIATH GOPMYJIbI HEOPTaHMUYECKUX COCTUHEHHUI U3yUeHHBIX KJIaCCOB;

MPOBOAMTH ONBITHI, TMOATBEPXKAAIOIMINE XUMHUYECKHE CBOWCTBA H3YUYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

pacro3HaBaTh ONBITHBIM ITyTEM PAacTBOPBI KHCIOT M IIENOYEH MO M3MEHEHHMIO OKPACKH
MHAWKATOPa;

XapaKTepU30BaTh B3aUMOCBS3b MEXAY KJIaCCaMHU HEOPraHMUECKUX COCIUHEHMI;

packpsiBaTh cMbIch [lepuoanueckoro 3akona /(.M. Menneneesa;

OOBSICHATH (PU3NYECKUN CMBICII aTOMHOTO (TIOPSIIKOBOTO) HOMEpAa XMMHUYECKOTO HJIEMEHTa,
HOMEPOB I'PYIIIBI U IEpHoJa B nepuoanueckon cucreme .M. Menneneesa;

OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUsI CTPOEHHUSI aTOMOB, CBOWCTB 3JIEMEHTOB B Ipeneax
MaJIbIX IEPUOJI0B U IVIaBHBIX TOATPYIII;

XapaKTepU30BaTh XHWMUYECKUE D3JIEMEHTHI (OT BOJOpPOAA A0 KajlblMsl) HAa OCHOBE HX
MoJIOXKeHUsT B mepuoandeckoit cucreme J[.M. MenneneeBa u 0COOCHHOCTEH CTPOCHUS HX
aTOMOB;



® COCTaBJISITh CXEMBI CTPOEHUS aTOMOB MepBbIX 20 31eMeHTOB nepuoanyeckoit cucremsl J1.1.
Menneneena;
® DPACKpBIBaTh CMBICII ITOHATUN: «XUMHYECKAs CBA3b), «QJIEKTPOOTPULATEIILHOCTbY;
® XapaKTEepPH30BaTh 3aBUCHUMOCTb (PU3NYECKUX CBOMCTB BEIIECTB OT THIA KPHCTAILUTMYECKOM
pEILETKY;
® OIpEAEIATh BUJ XUMUYECKON CBSA3H B HEOPTaHUYECKUX COCIUHCHMSIX;
e 1300paXkaTb CXEMbl CTPOCHHS MOJIEKYJ BELIECTB, OOpPa30BaHHBIX pPAa3HBIMH BHJAMU
XUMHUYECKHUX CBI3CH;
® DAacKpplBaTb  CMBICI  IIOHATUH  «UOH»,  «KATHOH»,  «AHUOH»,  «IIJIEKTPOJIUTHI»,
«HEDIJIEKTPOJIMUTBL),  «JIEKTPOJUTHYECKAs JIUCCOLMALUA», «OKUCIMUTEIbY», «CTEIICHb
OKHUCIICHUSD) «BOCCTAHOBUTEIIb), OKUCIECHUE), «BOCCTAHOBJICHUEY;
OIPENENATh CTEIEHb OKUCICHUS aTOMa 3JIEMEHTA B COCIMHEHHUH;
PacKpbIBaTh CMBICI TEOPUH JIEKTPOJIUTUYECKON JUCCOLMALNY;
COCTaBJIATh YPAaBHEHUS 3JIEKTPOJIUTUUECKON NUCCOLMALMM KUCIIOT, LIEJIOUEH, COJIEH;
OOBSICHATH CYIIHOCTb HpoIlecca 3JIEKTPOJUTHUECKOW AMCCOLMAIMM U peaKlUil MOHHOTO
oOMeHa;
COCTABJIATH TIOJTHBIE U COKpAIllEHHbIC HOHHBIE YpaBHEHUS peakiiuu oOMeHa;
OTIpeNIeNIATh BO3MOXXHOCTD ITPOTEKAHMSI PEaKIMii HOHHOTO 00MeHa;
IIPOBOJIUTH PEAKIIMH, ITOATBEPKIAIOIINE KaUECTBEHHBIM COCTAB Pa3IMYHbIX BELIECTB;
OIPEACIIATh OKUCIINTENDb U BOCCTAHOBUTED;
COCTaBJIATh YPAaBHEHUS OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLUI;
Ha3bIBaTh (PaKTOPHI, BIUSIOIINE HA CKOPOCTh XMMUYECKON peaKiui;
KJaccu(puIUpoBaTh XMMUYECKHE PEAKLIUU 110 Pa3IMYHbIM IPU3HAKaM;
XapaKTepU30BaTh B3aUMOCBA3b MEXAY COCTABOM, CTPOCHUEM U CBOMCTBAMU HEMETAIIJIOB;
IPOBOJIUTH OMBITBl 10 TOJYYEHUIO, COOMPAHUI0 M HU3YUYEHUI0 XMMHUYECKHX CBOWCTB
ra3o00pa3HbIX BELIECTB: YIJIEKUCIIOr0 ra3a, aMMHUaKa;
pacrio3HaBaTh ONBITHBIM ITyTE€M ra3000pa3Hble BEIIECTBA: YIJIEKUCIIBINA I'a3 U aMMHAK;

® XapaKTEepPU30BaTb B3aUMOCBS3b MEXKIY COCTABOM, CTPOEHUEM U CBOMCTBAMU METAJIJIOB;

e Ha3bIBaTh OPTaHMYECKUE BEIECTBA M0 UX (opMyie: MeTaH, 3TaH, 3TUIEH, METaHOJI, 3TaHO,
IJIMLEPHH, YKCYCHAs! KMCIIOTa, aMUHOYKCYCHAsI KHCIIOTA, CTEaPUHOBAsI KMCIIOTA, OJIEMHOBAs
KHCJIOTA, TTII0K03a;

® OLCHUBATH BIMSHUE XUMHUYECKOIO 3arpsA3HEHUS OKPYKAIOIIEW Cpeabl Ha OpraHusM
YEJI0BEKa;

® I'PaMOTHO OOpaIaThCs C BELIECTBAMU B [IOBCEHEBHOM KU3HU

® ONpelensATh  BO3MOXKHOCTh  IIPOTEKAaHUs  pEaKUUHd  HEKOTOPBIX  MPEICTaBUTENEH
OpPraHMYECKHX BEIIECTB C KHUCIOPOAOM, BOJAOPOJIOM, METAIaMH, OCHOBAHUSMH,
rajJjoreHaMu.

BBIITyCKHHK OJIyYUT BO3MOKHOCTh HAYYHUThCS:

® BBIJBUTATh U IIPOBEPSTH KCIEPUMEHTAIBHO THIOTE3bl O XMMUYECKUX CBOMCTBAaxX BELIECTB
Ha OCHOBE MX COCTaBa M CTPOEHHs, UX CIHOCOOHOCTH BCTYNAaTh B XUMHUECKUE PEAKIHH, O
XapakTepe U NPOAYKTaX Pa3IudHbIX XUMUYECKUX PEaKIIHil;

® XapakTEpU30BaTh BEIIECTBA II0 COCTaBy, CTPOEHHIO M CBOWCTBAM, YCTAaHABJIMBATh
IIPUYMHHO-CIICACTBEHHBIE CBA3HM MEXKY JAHHBIMUA XapaKTEPUCTUKAMMU BEILIECTBA;

® COCTaBJIATh MOJIEKYJSIPHBIE U IIOJHBIE HMOHHBIE YPAaBHEHHUs II0 COKPAIEHHBIM HOHHBIM
YPaBHEHUSM;

® IIPOrHO3HPOBATH CIIOCOOHOCTb BELICCTBA IIPOSIBIISITH OKHUCIIUTEIbHBIE  WIN
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTEIICHEN OKUCIICHUS 3JIEMEHTOB, BXOASAIIMX B €r0
COCTaB;

® COCTaBJIATh YPABHEHHs DPEAKIUH, COOTBETCTBYIOILIMX IIOCIEAOBATEILHOCTH NPEBpAIlCHUN
HEOPraHWYECKHUX BEILECTB Pa3JIMYHBIX KIJIACCOB;



® BBIIBUTaTh W TPOBEPATH HKCIEPHUMEHTAIBHO THUIIOTE3Bl O pEe3yibTaTaxX BO3JEHCTBUA
pa3IMYHbBIX (PAKTOPOB HA M3MEHEHUE CKOPOCTH XUMUYECKOI peaKIlim;

® JCIIOJIb30BaTh TNPHOOPETCHHBIE 3HAHUS JJS SKOJOTWYECKH TPaMOTHOTO TMOBEJICHHS B
OKpYXKalollleil cpee;

® JCIOJb30BaTh NMPHUOOpPETEHHbIE KIIIOUEBbIE KOMIIETEHLUH IPHU BBINOJIHEHUU MPOEKTOB U
y4eOHO-HUCCIIEIOBATENIbCKUX 3a7ad MO M3YYEHUIO CBOMCTB, CIIOCOOOB TMOJNyYCHHUS H
pacro3HaBaHUsI BEILIECTB;

e 00BEKTUBHO OLIEHUBATh HH(POPMAIMIO O BELIECTBAX U XUMUYECKUX MPOLIECCcax;

® KPUTHYECKH OTHOCHUTHCSA K IICEBJOHAYYHOU HH(OpMAINK, HETOOPOCOBECTHON pekiame B
CpeACTBax MaccoBOi nHpopMaIumy;

® 0CO3HaBATh 3HAYEHHUE TEOPETUUYECKUX 3HAHUM 10 XMUMHHU Ul PAKTUUYECKOU JESITEIbHOCTU
YeJI0BEeKa;

® C03/1aBaTh MOJIEJIM M CXEMBbI Ul PeUIeHHs] y4eOHBIX U MO3HABaTENbHBIX 3a]a4; MOHUMATh
HEOOXOIUMOCTh COONIOIGHUS TPEANUCAHHM, TpeiaraeMblX B HHCTPYKUIUAX IO
MCII0JIb30BaHUIO JIEKAPCTB, CPEJACTB OBITOBOM XUMHUHU U JP.

5.Copep:xkanne nporpammbl «Xumusi. BBogusblit kype» (34 4, 1 4 B Herenn10)
Paznen 1. «Xumus B neHTpe ecrectBo3Hanus» (11 4.)
XHUMHS — 4acTh €CTECTBO3HAHUA. B3aMMOOTHOIIEHHS YeoBEKa U OKpyxkatowero mupa. [Ipeamer
xumuu. Ousndeckue tena u BemectBa. CpoiicTBa BemecTB. [IpuMeHeHne BelecTB HA OCHOBE UX
cBoiicTB. HabmoieHne kak OCHOBHOM METO/1 MO3HAHUS OKPYXKAIOIIET0 MUPA. Y CIIOBUS TPOBEICHUS
HaOmonenus. [umore3a. DOxcmepument. BwiBoa. Crpoenme r1utamenu. JlaGopartopus wu
obopynoBanue. Mozaens, MmoaenupoBanue. OcoOEHHOCTH MOJAEIUPOBaHUS B reorpaduu, (Qu3MKe,
Oouosioruu. Monenu B Ouonoruu. Mymsxku. Monenu B Qusuke. DiekTpodopHas MallMHa.
I'eorpaguueckue wmozenu. XUMHYECKME MOJENM: TMpeAMETHble (MOJENM aToMa, MOJIEKYII,
XUMHUYECKHX U MPOMBIIUIEHHBIX IPOU3BO/ICTB), 3HAKOBBIE, UM CUMBOJIbHBIE (CHMBOJIBI 3JIEMEHTOB,
(GbopMynBl BEIIECTB, ypaBHEHUs peakiuii). XUMUYECKUU dSJIeMEHT. XHMHYEeCKHue 3Haku. Mx
o0o3HaueHue, npou3HolIeHne. XuMuieckrue Gopmysbl BemecTB. [IpocThie U ClIOKHBIE BEIIECTBA.
Wnnexcel u  kod3dpduumentsl. KayecTBEeHHBIH M KOJIMYECTBEHHBIM COCTaB  BEILECTBA.
VYHUBEpCANBHBIM XapakTep MOJIOKEHUH MOJEKYJIIPHO-KMHETHUYECKON Teopuu. IloHATHS «aTtom»,
«Monekyna», «oH». CrpoeHue BemiecTBa. Kpucraiamyeckoe  COCTOSHME — BEIECTBa.
Kpucrannuueckue pemerku TBepablx BemecTB. Jud¢ysus. bpoyHoBckoe npwxkenue. BemectBa
MOJIEKYJISIPHOTO U HEMOJIEKyJIApHOro crpoeHus. [loHsTHe 00 arperaTHOM COCTOSIHUM BEIIECTBA.
dusnueckue U XMMHUYECKHe siBiIeHUs. ['a3000pasHble, *KUAKHE U TBepAble BemecTBa. AMOp(QHbIe
BemectBa. Ctpoenue 3emiu: sapo, MaHTHs, kopa. Jlutochepa. MuHepanbl U TOPHBIE MOPOJIBI.
Marmartnyeckue M OCaJouyHble (HEOPraHMYECKHME W OpPraHW4YeCKUE, B TOM UHUCIE M TOPIOYHE)
nopobl. XMMHUYECKUH COCTaB KMBOW KIJIETKH: HEOpraHudeckue (BoJa M MUHEpAJbHBIE COJIH) U
opranudeckue (OeNKH, >KUpPBI, YIJIeBOJAbI, BUTAMHHBI) BellecTBa. buomornyeckas poib BOABI B
xuBoM kieTke. Porocunres. Xnopodumi. buonormueckoe 3HaueHHE KHUPOB, OEIKOB, F(UPHBIX
Macell, yrJIeBOJOB U BUTAMHUHOB JUISl KU3HEAEATEIbHOCTH OpraHu3MoB. KauecTBEHHBIE peaKIMH.
Pacno3HaBaHne BemecTB ¢ IMOMOUIIBIO KAaYECTBEHHBIX pEaKkIWi. AHAIWTHUYECKUN CHUTHAI.
OmnpenensieMoe BEIIECTBO U PEAKTUB Ha HETO.
JeMoHcTpanmu:

1. Kosnexkuust pa3luuHbIX MNpeaMeToB MiIu (oTorpaduil mpeaMeToB W3 AIIOMUHUS IS
WJUTFOCTPALIUHU UJIEN «CBOMCTBA — MPHUMEHEHUE.

2. YueOHOe 00OpyHOBaHHME, HCIOJIb3YyeMOE Ha ypokax (QHU3UKH, OHONOruH, reorpaduu U
XUMUU.

3. DnektpodopHas MammHa B jAeiictBud. [eorpaduyeckue mozaenu (riaolyc, KapTta).
buonoruueckue Moaenu (MyJsDKM OpraHOB U CHUCTEM OPraHOB PACTEHUM, >KMBOTHBIX M
yenoBeka). DU3MYECKME W XUMHUYECKHE MOJENM aTOMOB, MOJIEKYJ BEIIECTB U
KPUCTAJUIMYECKUX PEIIETOK.



OObeMHbIe U IIApOCTEPKHEBBIE MOJIEIH BObI, YIJIEKUCIIOTO U CEPHUCTOrO Ta30B, METaHa.

OOpa3ipl TBEpIBIX BEIIECTB KPHUCTALIUYECKOTO CTPOEHUS. Mojaenn KpUCTALTHYECKUX

PEIIETOK.

6. Bopa B Tpex arperaTHbBIX COCTOSHUAX. KOJIEKIUs KpUCTAIIMUECKUX U aMOP(HBIX BELIECTB

U U3JEINN U3 HUX.

Konnexmust Munepanos (Ja3ypur, KOPyHI, XaJIbKOIUPUT, (DIFOOPHT, TAJINT).

8. Komneknusi ropusix mnopona (IpaHuT, pa3iuyHble (GOpMBI KalbllUTa — MeEN, Mpamop,
W3BECTHSIK).

9. Kotekius roprounx uCKonaeMbix (HeTh, KAMEHHBIN YTOJIb, CJIAHIIBI, TOPD).

ok~

~

JIeMOHCTpallMOHHBIE DKCIIEPUMEHTBI

Hayunoe naGntonenue u ero onvcanue. M3yyenue cTpoeHus miaMeHH.
CrniuproBast SKCTpakLus XJI0poduiia U3 3eJeHbIX JIUCTHEB PACTEHUH.
«[lepenuBanue» yriieKMCIOro raza B CTakaH Ha ypaBHOBELICHHBIX BECAX.
KauecTBeHHas peakuiys Ha KUCIOPOL.

KauecTtBeHHas peakuys Ha yrieKHUCIIbIA Ias3.

ko E

JlaGopaTopHbIie pabOThI:

Pacnpoctpanenue 3amaxa 0/1€K0OJIOHA, JYXOB HIIH JI€30/I0paHTa KaK mpouecc Tudy3uu.
Habmtoienne 6poyHOBCKOTO IBUYKEHUS YaCTUYEK YEPHOU TYIIH MO MUKPOCKOIIOM.
Huddysus mepmanranara Kaius B )KEIaTHHE.

Oo6napy>xenue 3UpHBIX Macell B alleIbCHHOBOM KOPOUKe.

W3yueHne rpaHuTa ¢ IOMOIIBIO YBEIMYUTEIBHOTO CTEKIIA.

Omnpenenenue cofepkaHus BOJIbl B PACTCHUH.

OO6HapyxeHre Macja B CEMEHax TOJICOTHEYHHUKA U TPEIKOT0 opexa.

OOHapyxeHue Kpaxmaja B MIIEHUYHOM MyKe.

B3aumopeiictBue ackopOMHOBOW KHCIOTHI ¢ uoaoM (ompexaeneHue BuTamuHa C B
Pa3IUYHBIX COKAaXx).

10. [TpoxyBaHmE BHIIBIXaEMOTO BO3TyXa Yepe3 U3BECTKOBYIO BOIY.

11. O6HapyxeHne U3BECTKOBOM BO/IBI CPE/IU Pa3IMUHBIX BEIECTB.

CoNoR~LNE

[IpakTuyeckue paboTHI:
1. 3nakomcTBO c 1abopaTopHBIM 000pyAOBaHKEM. IIpaBuina TeXHUKH OE30MACHOCTH.
2. Habmonenue 3a ropsieit cBeuoid. Y cTpOHCTBO U pab0Ta CIUPTOBKH.

Paspnen 2. MaremaTuka B xumuu (9 4)

OtHocuTenbHas aTOMHas macca aneMeHta. MonekyinsgpHas macca. OnpenesieHue OTHOCUTEIbHON
aTOMHOM Macchl XHUMHYECKHX JieMeHToB mo Ttabmume J[. WM. MenneneeBa. Haxoxnenue
OTHOCHUTEIILHON MOJICKYJIIPHON Macchl 1Mo (opmysie BemecTBa KaK CYMMBI OTHOCHUTEIBHBIX
aTOMHBIX MAaccC, COCTaBJISIOIIMX BEHIECTBO XMMUYECKHUX 3JIeMEHTOB. [loHsATHE O MaccoBo# noie
XUMUYECKOTO dJIeMeHTa (W) B CJIOKHOM BEIIECTBE W €€ pacdeT 1o (opmyse BeIlIecTBa.
Haxoxnaenue ¢hopMyibl BelIECTBa MO 3HAYEHUSM MAacCOBBIX J0Je 00pa3yrolIuX ero 3JIeMEHTOB
(ms nByx4uacoBOTO M3yueHHUs Kypca). Uucteie BemectBa. CMecu. ['eTeporeHHbIe U TOMOTEHHBIC
cmecu. ['a3000pasnbie (BO3MyX, MPUPOAHBIA Ta3), kuakue (HeTh), TBepAble cMmecH (TOpHBIE
MOPO/IbI, KYJMHAPHBIE CMECH M CHHTETHYECKHE MOIOIIHE cpeacTBa). OnpeneneHue 00beMHOM 10U
raza (¢) B cMecu. CoctaB aTMOC(EPHOTO BO3/lyXa M MPUPOAHOTO ra3a. Pacuer oObema monu raza B
cMmecH 1o ero ooseMy u Haobopot. [Tonstue o I1/IK. MaccoBas momns BemiectBa (W) B pacTBope.
Konuenrpanus. PacTtBopuTenb U pacTBOpeHHOE BellecTBO. Pacuer Macchl pacTBOPEHHOIO
BEILIECTBA 10 MAacCe€ PacTBOpa M MAacCOBOM J0J€ pacTBOpPEHHOro BeniecTBa. [loHsATHE O ymcTOoM
BelIeCTBE U MpuMecH. MaccoBasi 1oiisi nmpumecH (W) B oOpasiie UCXOAHOTro BemecTBa. OCHOBHOE



BenecTBO. PacueT Maccel OCHOBHOTO BELIECTBA 10 MACCE BEILECTBA, COAEPIKAILETO ONPEACICHHYIO
MacCOBYIO JOJIIO IIPUMECEH.

JeMoHcTpanuu:

Komtekuust pa3iauuHbIX BUJOB MpamMopa U U311l U3 HETO.

CMech peuHOro U caxapHOro IecKa U UX pa3JIelIcHHUE.

Komnexnus HepTH 1 HEPTETIPOIYKTOB.

Komnekuus ObITOBBIX CMECEe.

Jlnarpamma coctaBa aTMOC(epHOT0 BO3ayXa.

Jnarpamma coctaBa IPUPOIAHOrO rasa.

Komnekuus «MuHepaibl ¥ TOPHBIE TOPOIBI».

NookrwnpE

[IpakTuyeckue paboThI
1. IlpuroroBieHue pacTBOpa ¢ 33JaHHON MacCcOBOM /10JIel paCTBOPEHHOI'O BELIECTBA.

Pa3nen 3. SIBnenus, npoucxonsuue ¢ Bemiectsamu (114)
CriocoObl paszienenust cMecei 1 ouncTKa BemecTB. Hekoropele npocreiimue crnocoObl pasieseHus
CMeceil: pocenBaHue, pa3/ieJeHle cMeceil MOPOLIKOB JKeJle3a U Cepbl, OTCTauBaHUE, JIeKaHTalus,
LEHTPU(PYTUPOBAHUE, paA3[CIeHUe C IOMOIIbIO JIEJIMTEIbHOM BOPOHKH, (UIBTPOBAHHUE.
OuibTpoBaHUEe B Jaboparopuu, ObITy M Ha npousBojacTBe. Ilonstue o ¢unbTpare. AncopOuus.
ITonatue o6 aacopbuuu U ajgcopOeHTax. AKTUBHPOBAHHBIM Yrojib Kak BaKHEHIIMH afcopOeHT.
VYerpoiictBo mniportuBoraza. CriocoObl OYHCTKM BOABI. JlucTuiuisiiusi (MEperoHka) Kak IpoIecce
BBIJICJIEHUS BEILleCTBA M3 JKUAKOW cMecH. JMCTHWIIIMpOBaHHAs BOJA M 00JACTU €€ MPUMEHEHHS.
Kpucrannuzanus wnm  BblmapuBanue. Kpucramnuzauus W BbllapuBaHue B JabopaTopuu
(xpuctamumsaropsl U ¢apdopoBble YamKu A7 BblIapuBaHus) W npupone. Ileperonka nHedTu.
Hedrenpoaykrsl. @pakiioHHas NEPErOHKA )KUJIKOTO BO3/IyXa. XMMHUUECKHE PEeaKIIMU KaK MpoLecc
IIPEBPALICHNUS] OJHUX BEIIECTB B APYTHE. YCIOBHUS NPOTEKAaHUS M MPEKPAILECHUS XUMHUYECKHX
peakuuii. ComnpuKOocHOBEHHE (KOHTAaKkT) BemlecTB, HarpeBanue. Katamuzarop. Wuruburop.
VYnopasienune peakuusmu ropeHus. [Ipu3HakMm XMMHMUYECKHX peakUui: HW3MEHEHHUE IIBETa,
o0pa3oBaHHE OCajKa, PACTBOPEHME IIOJIYYEHHOIO OCajKa, BBIIEIECHUE ra3a, MOSBJICHUE 3alaxa,
BBIJICJICHUE WJIU TIOTJIOIIEHNE TETUIOTHI.
JlemoHCTpanuu

1. ®unetp HlorTa. Boponka broxnepa. YcraHoBka i (pUIBTPOBAHUS 11O/ BAKYYMOM.

2. PecnmpaTopHBIE MaCKU M MapJieBbIe TIOBS3KH.

3. IIporuBoras u ero ycTpoicrso.

4. Komnekuus «Hedtb u HeTEnpOIYKTHI».

HGMOHCTpaHI/IOHHI)Ie OKCIICPUMCEHTBI

1. Pazpenenue cMecu MOPOIIKA CEPHI U JKETIE3HBIX OMUIIOK.

2. Paznenenue cMecH MOpoITKa cephl U MmecKa.

3. Paznenenue cmecu BOJBI U pAaCTUTENBHOTO Maclia C IIOMOIIBIO IETUTETLHOW BOPOHKH.

4. TlomyyeHue AWCTHWTMPOBAHHOM BOJBI C TIOMOIIBIO JIA0OPATOPHOW YCTAHOBKH IS
MEPErOHKH KUIKOCTEH.

5. Pazgenenue cmecu nmepmMaHraHaTa U JUXpomara KajJus criocoO0M KpHCTaUIU3aluH.

6. BzaumoselicTBHE KeNE3HBIX OMMIOK U MOPOIIKA CepPhl IPU HATPEBAHHH.

7. Tlomy4yeHue yriaeKHCIOTO ra3a B3auMOJICHCTBHEM MpaMopa C KHCIOTOW U OOHAPYKEHHE €ro
C TIOMOIIBIO U3BECTKOBOM BOJIBI.

8. Karanutuyeckoe pasznoxkeHHE MEpPOKCHIa BOAOpoAa (KaTanu3aTop — AUOKCH]l MapraHiia
(IV)).

9. OO6napyxeHue pacTBOpa MIEIOYHU C TTOMOIIBI0 HHIUKATOPA.

10. B3aumopeiicTBue pacTBOpa TNepMaHTaHaTa Kalldsg M pacTBoOpa JUXpoMara Kamusi C
pacTBOpOM Cyib(pUTa HATPHS.



11. BzaumonelicTBre pacTBOpa IEpMaHTraHaTa KaJiusi ¢ aCKOPOMHOBOM KHCIIOTOM.
12. B3aumoeiicTBrE XJIOpUIA JKeJIe3a ¢ KEITON KPOBSIHON COJIBIO ¥ TUPOKCUIOM HATPHSL.
13. BzaumoneiictBue runpokcua xxenesa (111) ¢ pacTBopom COJITHON KHCIIOTHI.

JlaGopaTopHblie pabOTHI:
1. AncopOuus KyKypy3HBIMU MAJTOYKAMU TTAPOB MaXy4UX BEIICCTB.
2. H3ydeHue ycTpoHCTBA 3KUTAIKU M TUTAMEHH.

[IpakTryeckue paboTHI:
1. BslpamuBaHue KpUCTAJIOB COJIM (JIOMAIIHUNA SKCIIEPUMEHT).
2. OuucTKa MOBapEHHOM COJIH.
3. H3ydenue mporecca KOppO3UH Kejesa.

Pasnen 4. Pacckasbl no xumuu (3 )

Briparomuecs: pycckue yueHble-XuMUKU. VcToprs XUMUYECKUX BEIIECTB (OTKPBITUE, TONyYeHUE U
3HaueHue). 3yueHne XuMUYeCKUX peaKkiuu.

6.Conep:xanue yueOHOro npeamera « XumMus-8»

Tema 1. BBenenne B xummnio (7 4)

XUMHUS — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALICHUSX.

[ToHsATHE O XMMHYECKOM 3JIeMEHTe U (hopMax ero CymecTBOBaHHUS: CBOOOJHBIX aTOMax,
IIPOCTBIX U CJIOKHBIX BEIIECTBA

[TpeBpamenus BemecTB. OTaMUMEe XUMUYECKUX peakUuil oT (pusnueckux spiaeHui. Posb
XUMHH B )KU3HU YEJIOBEKA.

KpaTtkne cBeneHMsi M3 MCTOPMM BO3HMKHOBEHMs M pa3BUTUs XuUMMH. [lepron amxumum.
[Tonsitue o punocodcrom kamue. Xumus B X VI B. Pazsutue xumun Ha Pycu. Ponib oTedecTBEHHBIX
YUYEHBIX B CTAHOBJIEHUHM XUMHUECKOW HaykH - paboTsl M. B. JlomonocoBa, A. M. byrneposa, 1. 1.
Meneneesa.

XVMHY€ECKasi CAUMBOJIMKA. 3HAKH XMMUYECKHUX JIEMEHTOB U IPOUCXOXKICHNE NX Ha3BaHUM.
Xumunyeckue ¢opmyinbl. Maaekcsl 1 k03@uiernTsl. OTHOCUTENbHBIE aTOMHAs M MOJIEKYJIIpHas
Macchl. Pacuer MaccoBoi A0IM XMMHUYECKOT0 3JIEMEHTa 110 (popMyJie BEIecTBa.

[Tepuonnueckas cucrteMa xumuuyeckux anemeHtoB . M. MenneneeBa, ee CTpyKTypa:
Masible M OOJIbIIME MEPUOAbI, TPYMHNbl M MOArpyNIbl (ry1aBHas M noOouHast). Ilepuonmueckas
CHCTEMa KaK CIIPaBOYHOE M0cOoOre AJIs MOTyYEHUs CBEACHUNM O XUMUYECKHUX AJIEMEHTaX.

Pacuernbie 3apaun. 1. HaxoxeHue OTHOCUTENBHON MOJIEKYIISIPHOM MacChl BELIECTBA 110
€ro XMMHYECKOi Gopmyie. 2. Beiuncienne MaccoBOr O XUMHUYECKOTO JIEMEHTA B BEIIECTBE 110
ero gopmyie.

IIpakTHyeckas padora Ne 1
[IpaBuna TexHMKH O€30MacHOCTH TMpu paboTe B XUMHUYeCKOM kaOuHere. JlaGoparopHoe
obopymoBaHue U oOpareHrue ¢ HuM.

IIpakTHyeckas padora Ne 2
Hab6mronenue 3a ropsimeii cBe4oil.

IMpakTnyeckas padora Ne 3
AHanu3 MoYBbI ¥ BOJIBL

Y4eHuK Hay4duTCs CaMOCTOSATENbHO OOHapyXuWBaTh M (OpMHUPOBaTH Yy4eOHYIO Mpobiemy,
ONIPEAETATh ILeNb Y4YeOHOW MAeATeTbHOCTH, BBIABHIaTh BEPCHU pEUICHUS mpolieM, HCKaTh
CaMOCTOSITENTbHO CPEACTBA JOCTHXKEHHS LIEIH.

YdYeHWK  MOJAYYHUT  BO3MOXHOCTH  HAy4YWTbCA  AHAINM3UPOBAaTh,  CPABHUBATH,
knaccuduupoBaTh U 0000maTh (HAaKThl U SBICHUS; BBISBIATH MPUUUHBI M CIEACTBUS MPOCTHIX
SBJICHUI; CTPOWTH JIOTHYECKHE PpACCYKACHUS, BKIIOYAIOIIME YCTAHOBJIECHHE MPUYNHHO-




CJICICTBEHHBIX CBS3€H; CO3JaBaTh CXEMAaTHYECKHE MOJICIH; OIKMCHIBATh, CPaBHUBATh OOBEKTHI,
JIeNlaTh BBIBOJBI, HAXOAWTh HWH(OPMAIIMIO B COOTBETCTBYIONICH JIMTEpaType; TOHUMATh H
MPUMEHSATh XUMUYECKHE TEPMUHBI.

Tema 2. ATOMBI XUMHYECKHX 3JIEMEHTOB (9 u)

AToMBI Kak (opma CyIIECTBOBAaHHS XHMHUYECKHX 3JeMEHTOB. OCHOBHBIE CBEIICHUS O
CTpOeHHH aTOMOB. Jloka3aTenbcTBa CIIOKHOCTH CTpoeHHs atomoB. Ombitel  Pesepdopna.
[InanerapHasi MOJIeIb CTPOEHUSI aTOMA.

CocraB aTOMHBIX fJiep: MPOTOHBI U HEUTpoHBI. OTHOCHUTENIbHAsE aTOMHas Macca.
B3anmoCBA3b MOHIATUI «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS aTOMHAs Macca.

M3MeHeHure dncia MpOTOHOB B sIIpE aToMa - 00pa30BaHUE HOBBIX XMMHYECKHUX JJIEMEHTOB.

W3meHeHne 4muciia HEUTPOHOB B sjpe aToma - oOpa3zoBaHme H30TONOB. COBpPEMEHHOE
OnpeJieJICHUE MOHITHS «XUMUYECKUU AeMeHT». M30Tomnbl Kak pa3HOBUIHOCTH aTOMOB OJIHOTO
XAMHYECKOI0 3JICMCHTA.

OnektpoHbl. CTpOCHUE 3JICKTPOHHBIX 000JOYEK aTOMOB XMMHYECKHX 37eMeHTOB Nel-20
nepuoguueckorn cuctembl JI. M. MenneneeBa. IloHATne O 3aBEpIIEHHOM W HE3aBEPIICHHOM
AJIEKTPOHHOM CJI0€ (IHEPTeTUYECKOM YPOBHE).

Ilepuoauueckas cucteMa xuMuueckux sineMenToB Jl. Y. MenzeneeBa u CTpoeHHE aTOMOB:
(u3HYECKU CMBICT MOPSIIKOBOTO HOMEpa JIEMEHTa, HOMepa TPYIIEI, HOMepa epHoa.

W3meHeHue 4ucia 3JeKTPOHOB Ha BHEUIHEM 3JIEKTPOHHOM YpPOBHE aTOMa XMMHUYECKOTO
sjeMeHTa - 00pa3oBaHHE TMOJOKUTEIBHBIX W OTPUILATENBHBIX HOHOB. MOHBI, 00pa3oBaHHBIC
aTOMaMM METaJUIOB M HeMeTauioB. [IpuuuMHBI MU3MEHEHUS METAUIMYECKUX W HEeMETaJUIMYECKUX
CBOMCTB B I€pUOAaX U Irpymnmax.

OO6pa3oBanue OMHApPHBIX coenuHeHHU. [loHATHE 00 MOHHOM CBsA3U. CXeMbl 00pa3oBaHUS
HOHHOM CBS3H.

B3aumopeiicTBie aTOMOB XMMHUYECKHX OJJIEMEHTOB-HEMETAIJIOB MEXAY Co0oi -
o0pa3zoBaHHe JIBYXaTOMHBIX MOJIEKYJ MPOCTHIX BemlecTB. KoBaJieHTHAsi HEMOspHAs XUMHYECKast
CBSI3b.

DNEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBL.

BzaumopeiicTBie aTOMOB XMMHUYECKHX OJJEMEHTOB-HEMETAIJIOB MEXAYy Cco0oi -
oOpa3oBaHue OWHApPHBIX COEAMHEHUH HEMETAJIOB. OJIEKTpOOTpHULaTedbHOCTh. I[loHsATHE O
KOBAJIEHTHOU IOJISIPHOM CBSA3U.

B3auMogeiicTBue aToMOB  XMMHMUYECKHX  DJIEMEHTOB-METAJUIOB  MEXAYy Cco0oi -
o0pa3oBaHKe METANTNYECKUX KpUCTALIOB. [IOHATHE O METAITMYECKOH CBSI3H.

JemoncTpauuu. Mojaenn aToMOB XMMHYECKHX 3JieMeHTOB. llepuonnueckas cucrema
xumuueckux anemeHToB J{. . Menneneena.

Y4eHuK Hay4yuTCs CaMOCTOSATENIbHO OOHapyXHMBaTh M (POpMUPOBaTH Yy4eOHYIO Mpobiemy,
ONpeAeNATh IeNib y4yeOHOW JAeSTEeIbHOCTH, BBIABUTATh BEPCHUHM pEIICHUs MpoOsieM, HCKaTh
CaMOCTOSITEIIHO CPE/ICTBA JOCTUKEHMS LIETH.

YYeHUK  MOJy4YuT BO3MOKHOCThb Hay4YUThCS aHAJIN3UPOBATh, CpPaBHHBATb,
kiaccuduuupoBaTh U 0000mAaTh (HaKThl U SBICHUS; BBIABIATH MPUUUHBI M CIEACTBUS MPOCTHIX
SIBJIGHUN; CTPOUTH JIOTUYECKHE PpACCYKIEHHS, BKIIOYAIOUIME YCTAHOBJIIEHHWE MPUYUHHO-
CIIEZICTBEHHBIX CBsI3€H; CO37aBaTh CXEMAaTUYECKHE MOJEIH; OINUCBHIBATh, CPAaBHUBATH OOBEKTHI,
JieNlaTh BBIBOJBI, HAXOAWTh HMH(OpPMAIMI0 B COOTBETCTBYIOUIEH sMTepaType; INOHUMAaTh U
MPUMEHATh XUMUYECKHE TEPMUHBI.

Tema 3. IIpocthie Bemecrsa (6 u)
[Tono)keHre MeTayuIoB M HEMETAIJIOB B EPUOAMYECKOI CHCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenaeneeBa. BaxHelme MpoCThie BELIECTBA - METAJUIBL: JKEJIE30, ATIOMUHUN, KaJabLUM,
MarHui, HaTpui, kamuii. O01ue hru3ndecKkue CBONCTBa METaJIOB.
Bakneiiire mnpocThie BEIIECTBA - HEMETaUlbl, 0Opa30BaHHBICE aTOMaMH KHCIOPOJA,
BOJOpoAa, a3ora, cepwl, (pocdopa, yriaepoga. CrocoOHOCT, aTOMOB XHUMHYECKHX JJIEMEHTOB K



00pa30BaHUIO HECKOJBKUX IPOCTBIX BEUIECTB - AUIOTPONMs. AJUIOTPONHBIE MOAM(PUKALNU
Kucsopoja, gpocdopa u ogosa. Meraninueckue 1 HEMETAJUINYECKUE CBOWCTBA IPOCTHIX BEILECTB.
OTHOCHTENBHOCTD AEIEHNS MPOCTHIX BEIECTB HA METAJIbI U HEMETAJLIIBL.

[Tocrosinnas ABoranpo. KomuuectBo BemectBa. Moabs. MonsipHas macca. MossipHbIit
o0beM ra3oo0pa3HbIX BemecTB. KpaTHble €IUMHMIBI KOJIMYECTBAa BEIIECTBA — MUUIMMOJIbL U
KWJIOMOJb, MWUIMMOJISIDHA W KWJOMOJISIpHAs Macchl BELIECTBA, MWUIMMOJIAPHBIA U
KHUJIOMOJISIPHBIM 00BEMBI ra3000pa3HbIX BEILECTB.

Pacuersl ¢ wHcIONIb30BaHMEM MOHATUN «KOJUYECTBO BEILIECTBA», «MOJIIpHAs Maccay,
«MOJISIPHBII 00BEM ra30B», «IIOCTOSIHHAs ABOTIaJIpo».

Pacuernble 3amaum. 1. BblumciieHue MOJIIPHOM MacChl BELIECTB MO0 XUMHUYECKUM
¢dopmynam. 2. PacueTsl ¢ UCIOIb30BaHUEM MOHATUN «KOJIMUYECTBO BEILECTBA», «MOJIIPHAs Maccay,
«MOJISIPHBII 00BEM Ta30B», «IOCTOSHHAS ABOTaapO».

JemoncTpanun. HexkoTopsle MeTayulbl U HEMETaJUIbl KOJIMYECTBOM BEIIECTBA 1 MOIb.
Mopnens MoIsIpHOTO 00BEMa ra3000pa3HBIX BEIIECTB.

Y4eHUK HAy4YHTCA CaMOCTOSTENBHO OOHapyXHWBaTh M (POpPMHUPOBATH y4eOHYIO MpoOiiemy,
ONPEAENSATh 1LeNb YYEeOHOH JAeATeTbHOCTH, BBIABHIaTh BEPCUU pEUICHUS mpolieM, HCKaTh
CaMOCTOSITENILHO CPECTBA JOCTIKEHHS LEITH.

YUYeHMK  TOJYYUT  BO3MOKHOCTb  HAYYHMTBhCS ~ aHAJIU3UPOBATh,  CPAaBHHBATH,
knaccuuupoBath 1 0000maTh (HAaKThl W SBICHUS; BBISBIATH NMPHYUHBI M CIEACTBUS HPOCTHIX
SBJICHUH; CTPOHUTh JIOTHYECKHE PpACCYKACHUS, BKIIOYAIOIIME YCTAHOBJICHHE MPUYUHHO-
CIICZICTBEHHBIX CBSI3€H; CO37aBaTh CXEMATHYECKHE MOJIEJH; OINHMCHIBATh, CPABHUBATh OOBEKTHI,
Je7aTh BBIBOJBI, HAXOAWTh HMH(GOPMALMIO B COOTBETCTBYIOIICH JHTEpaType; NOHUMATh |
MPUMEHSITh XUMHYECKHE TEPMUHBI.

Tema 4. CoeanHeHHUs] XHMHUYECKHUX 3JIeMeHTOB (14 u)

Crenenb oxucneHus. OnpeneneHue CTENEHU OKUCICHUS 3JIEMEHTOB 10 XUMHUYECKOH
dbopmyne coenunenus. CocraBieHue QGopMyn OWHAPHBIX COEAMHEHHWH, OOHMII Ccmocod ux
Ha3bIBaHUs. bUHApHbBIE COSAMHEHMSI: OKCUIBI, XJIOPUIbL, CyIbGuabl u Ap. CocTaBneHue ux GopMyIL.
[IpeacraBuTenn OKCUIOB: BOJA, YIJIICKUCIBIM Ta3 W HEralleHas U3BeCTh. [IpeacTaBuTEeNH JIETYUHX
BOJOPOAHBIX COETMHEHHI: XJIOPOBOAOPO U aMMHAK.

OcHoBaHMsI, UX COCTaB M Ha3BaHHS. PacTBOpuMMOCTH OCHOBaHMM B Boje. Tabnuia
pPacTBOPUMOCTH THUJIPOKCUIOB M coieil B Boje. IlpeacraBurenu mienodeil: TMAPOKCHUIIBI HATpPHS,
Kanuss ¥ Kanplus. [loHATHE O KadecTBEHHBIX peakmnusax. WMuaukaropel. M3MmeHeHHe OKpacku
WHJIMKaTOPOB B LIEJIIOYHOU cpee.

Kucnotel, ux cocraB u Ha3zBanus. Knaccudukanus kucior. IlpeacraBurenu KucioT:
cepHasi, CoJsiHas U a30THad. VI3MeHeHne OKpacKu UHJIMKAaTOPOB B KMCIIOTHOM cpejie.

Conn Kak MPOMU3BOJIHBIE KUCIOT M OCHOBaHWW. MIX cocTtaB m Ha3BaHus. PacTBOprUMOCTH
coneii B Bojie. [IpeacraBurenu coseit: Xaopua HaTpus, KapooHaT u pocdaT KaabIus.

AMop(dHBIE 1 KpUCTAUINYECKUE BEIIECTBA.

MexxMoneKkynsapHble B3aUMOACHCTBUA. THUMBI KPUCTAUIMYECKHX PEUIETOK: HOHHAs,
aTOMHasi, MOJICKYJsipHAs M MeTaTMYeCKas. 3aBHUCHMOCTh CBOWCTB BEIIECTB OT THIIOB
KPUCTAJUTMYECKUX PEILIETOK.

BemecTtBa MOJIEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSTHCTBA COCTaBa
JUTSI BEIIECTB MOJIEKYJISIPHOTO CTPOEHHUS.

UYuctele BemecTBa W cMecH. [Ipumepsl KHIKHX, TBEPIbIX W Ta3000pa3HbIX CMeceH.
CBoiicTBa YHCTHIX BeHIECTB U cMecel. X cocTaB. MaccoBasi 1 00beMHast 101 KOMIIOHEHTA CMECH.
Pacuertsl, cBs3aHHBIE C UCITOJIB30BAHUEM MTOHATHUS JOJIA.

Pacuernbie 3amaum. 1. Pacuer MaccoBoii W 00BEMHOW [0Jiel KOMIIOHEHTOB CMECH
BEIIECTB. 2. BepluucieHue MaccoBOM JOJIM BEHIECTBA B PAcTBOpPE IO HM3BECTHOM Macce
PacTBOPEHHOTO BEIIECTBA U Macce pacTBoputens. 3. BeiuncieHne Macchl pacTBOPSIEMOIO BEIIECTBA



Y PacTBOPUTENSI, HEOOXOIUMBIX VISl TIPUTOTOBJICHUSI ONPEICIEHHON MacChl pacTBOpa C U3BECTHOM
MAacCCOBOM J0JIE paCTBOPEHHOTO BEILIECTBA.

JMemoncTpamuu. OOpa3ibl  OKCHUIOB, KHCJIOT, OCHOBaHUHW U cosieil. Mogenu
KPUCTAJUIMYECKUX PEIIeTOK XJOpHJIa HaTpus, anmasza, okcupa yriaepona (IV). CmocoOsw
paszeneHus CMecel, TUCTUIUISIHS BOJIBI.

JlaGopaTopubie onbIThl. 1. 3HAKOMCTBO ¢ OOpa3lamMu BEMIECTB PAa3HBIX KIIACCOB. 2.
Pa3nenenue cmecei.

Y4eHHUK HAy4YuTCS CaMOCTOATEIbHO OOHapyKuBaTh U (OPMHUPOBATH yueOHYIO Mpoliemy,
ONpEeAEATh 1eJIb Y4YeOHON JAEATEIbHOCTH, BBIABUIATh BEPCUM pEIICHHUS MpOOJIEM, HCKaTh
CaMOCTOATENIBHO CPEJICTBA TIOCTUKEHUS LIEIH.

Yyenuxk HOJIYYUT BO3MO>KHOCTb HAY4YUTHCS aHAJIN3UPOBATh, CPaBHMBATb,
KiaccupuuupoBath U 0000mAaTh (AaKThl U SBICHHS; BBISBISTh MPUYUHBI U CIEICTBUS MPOCTHIX
SIBJIGHUH; CTPOUTH JIOTUYECKHE PpACCYKICHUS, BKIIOYAIOLUIME YCTAHOBJIEHWE IPUYUHHO-
CIIEICTBEHHBIX CBSI3€H; CO3/1aBaTh CXEMaTHYECKHE MOJIEIH; OMHCHIBaTh, CPABHUBATH OOBEKTHI,
JeNaTh BBIBOJBI, HAXOAWTh HWH(POPMALMIO B COOTBETCTBYIOIICH JHTEparype; IOHUMATh U
MIPUMEHATh XUMUYECKHE TEPMUHBI.

Tema 5. U3MeHeHus:, npoucxoasimme ¢ Bemecrsamu (134)

[lonsiTHE sIBIIEHHN KaK M3MEHEHMH, IPOMCXOJAUIMX C BEIECTBAMHU. fIBICHUS, CBA3aHHBIC
C U3MEHEHHEM KPHUCTAJUINYECKOTIO CTPOCHHUS BELIECTBA MPH IOCTOSHHOM €ro COCTaBe, (pu3nuecKue
sABieHUs. Pu3nueckue SBICHUS B XUMHMHU: JAUCTWUIALHNS, KPUCTAJLUIM3ALMS, BbIIIApUBAaHUE U
BO3TOHKA BEILECTB, IEHTPU(PYTUPOBAHUE.

SIBneHunsA, CBs3aHHBIE C M3MEHEHMEM COCTaBa BEIIECTBA, - XHMHUYECKUE pEAKLUU.
[Tpu3Haku U yciaoBUs MPOTEKaHUA XUMHUYEeCKHX peakuuil. [IoHsTHe 00 3K30- U SHIOTEPMHUYECKUX
peakuusax. Peaknny ropeHus Kak 4aCTHBIM Clydadl SK30TEPMHUYECKHMX PEaKLMM, MPOTEKAOIINUX C
BBIJICIICHUEM CBETA.

3aKOH COXpaHEHHUs MacChl BEIIECTB. XMMHUYECKHE YpaBHEHMs. 3HAUCHHE HHJEKCOB U
ko3 uunenToB. CocraBieHue ypaBHEHUH XUMUYECKUX PeaKIuii.

Pacuersl mo xMMHMuYecKuMM ypaBHEHHsAM. PelleHune 3amad Ha HaxOXKJIECHUE KOJIMYECTBA
BEIIIECTBA, MacChl MM 00beMa MPOJYKTa PEAKIMU MO0 KOJUYECTBY BEIIECTBA, Macce MU 00beMY
HCXOJIHOTO BEIeCTBA. PacyeTsl ¢ MCIOJIB30BAHUEM NOHATHUS «J0JI1», KOT/Ia UCXOJHOE BEIIECTBO
JJaHO B BHJIE PAcTBOpa C 3aJaHHOM MacCOBOM IOJIEM PAacTBOPEHHOIO BEILECTBA WIIU COIEPKUT
ONPEACICHHYIO JOJIF0 TPUMECE.

Peakuun pasnoxenus. IloHarne o ckopocT XumHueckHx peakuuid. Karammzaropsl.
DEpMEHTBI.

Peakuuu coenunenus. KatanmuTuueckue M HekaTtaauThyeckue peakuuud. OOpaTUMble H
HEOOpaTUMBIE PEAKITUH.

Peakuyu 3aMemieHus.  ONEKTPOXMMHYECKMM  psJl  HANpsOHKEHUM  METaIOB,  €ro
WCIIOJIB30BAaHNE ISl IPOTHO3UPOBAHUS BO3MOXHOCTH ITPOTEKAHUS PEAKIUN MEXIy METalaMu U
pacTBOpamMu KHUCJIOT. Peakuuy BBITECHEHUS OJHUX METAIUIOB U3 PACTBOPOB MX COJIEW APYTHMHU
MeTaJUIaMH.

Peakuuu obmena. Peakium HelTpanuzanuu. YCIoBHsS NPOTEKaHMS peakuuii oOMeHa B
pacTBopax 10 KOHIIA.

Tunbl XMMHUYECKMX peakiuid (10 MpPU3HAKY «UYUCIO W COCTaB HMCXOTHBIX BEIIECTB U
MPOJAYKTOB PEaKIUU») Ha NMpUMEpPe CBOMCTB BOAbL. Peakuus pa3iokeHHs - 3JIEKTPOIU3 BOJBI.
Peaknun coequHeHus - B3aMMOJEHCTBHE BOJABI C OKCHJAMM METa/IOB U HeMmerauioB. [loHAtue
«ruApokcuabl». Peaknum  3amemeHus - B3aMMOJEHCTBHE BOABI € ULICJIOYHBIMM U
IETI0OYHO3EMENIbHBIMU MeTa/u1aMu. Peakuinn oOMeHa (Ha mpuMepe THIpoin3a Cyabpuaa alfoMUHUS
1 KapOuaa KaabIus).

Pacuernble 3agaum. 1. BpluuciieHHe 10O XMMHWYECKUM YpaBHEHMSIM MacChl WM
KOJIMYECTBA BEILECTBA IO M3BECTHOM MAacCe WM KOJIMYECTBY BEIECTBA OJHOTO M3 BCTYMAIOIIMUX B



peaKkuuio BEUIeCTB WJIM MPOAYKTOB peakuuu. 2. BpluucieHuwe macchl (KOJIMYECTBA BEILECTBA,
o0beMa) TPOAYKTa pEaKLMH, €CIM H3BECTHA Macca HCXOIHOIO BELIECTBA, COJEPIKAIIEro
onpejeNieHHYl0 A0 mnpumeceil. 3. Bpluncienwe macchl (KOJMYECTBa BeEIlIeCTBa, 00beMa)
IIPOJYKTA peaKluy, €CJIM U3BECTHA Macca pacTBOpa U MaccoBast 10Jis1 pAaCTBOPEHHOI'O BELIECTBA.

JMemoncTpanuu. [Ipumepsl hu3ndecKkux sBICHHI; a) TIaBiIeHUe napaduna; 0) auddysus
JOYUIUCTBIX BEIIECTB C TOpSIIEH JaMIOYKW HakaiauBaHus. lIpuMepbl XUMHUECKHMX SIBICHHM: a)
ropeHuie mMaruus; 0) B3aMMOJEHCTBHE COJISHOW KUCIOTHI C MPaMOpPOM HWJIM MEJIOM; B) MOJyuyeHUE
ruapokcuaa meau (I1); r) pactBopeHue MOJIy4EHHOTO THIPOKCHIA B KUCIIOTAX;

n) B3auMmozeiicTBue okcuaa Menu (I) ¢ cepHOM KHUCIOTOM TpW HarpeBaHUU; €) Pa3IOKCHHE
NepMaHTaHaTa Kajus; ) B3aUMO/ICHCTBHE Pa30aBICHHBIX KUCIIOT C METAJJIAMH.

JlaGopaTtopHble onbIThl. 3. CpaBHEHHME CKOPOCTH MCIAPEHHUS BOJbI M CIOHpPTA IO
MCYE3HOBEHHIO UX Karenb Ha GpuiabTpoBaibHON Oymare. 4. OKUCIEHHE MEAH B IJIAMEHU CIIUPTOBKU
win ropenku. 5. [lomyTHeHuE H3BECTKOBOM BOIBI OT BBIIBIXa€MOTO YIJEKHUCIOro rasza. 0.
[TonydyeHune yriekuciioro ra3a B3auMo/IeHCTBUEM COJIbl U KUCIIOTHI. 7. 3aMeIlleHne MeU B pacTBOpe
xnopuaa meau (II) xemne3om.

IIpakTuyeckas padora Ne 4
[Ipu3Hakyu XUMHUYECKUX PEaKIUN U UX KIaCCHU(pUKAIHS.

IIpakTyeckas padora Ne 5
[IpuroTtoBneHue pacTBopa caxapa ¢ 3aJJaHHOIW MacCOBOM JOJEH.

Y4eHUK HAY4YUTCS CaMOCTOATEIbHO OOHApyKuBaTh U (OPMUPOBATH yueOHYIO Mpoliemy,
OTIpPECIIATh IIeNIb y4eOHOW JEATEeIBHOCTH, BBIIBUTATh BEPCHUH PEIICHHS MPOOJIeM, HCKaTh
CaMOCTOSITENILHO CPE/ICTBA JOCTUKECHHUS LIEITH.

Yuenuk MOJTYYUT BO3MOYKHOCTh HAYYUTHCS aQHAIM3UPOBATh, CpaBHUBATb,
KIaccupuIUpoBaTh U 0000maTh (HAaKThl U SBICHHS; BBISBISTh MPUYMHBI U CIEICTBUS MPOCTHIX
SIBJICHUH; CTPOUTH JIOTUYECKHE PACCYXKIEHHUS, BKIIOUYAIOIIME YCTAHOBICHHUE MPUYUHHO-
CIIEJICTBEHHBIX CBsI3€H; CO3/1aBaTh CXEMaTHYECKHE MOJIJH; OMHCHIBATh, CPABHUBATH OOBEKTHI,
JienaTh BBIBOJBI, HAXOAUTh HH(OPMAIUIO B COOTBETCTBYIOIICH JIMTEpAaType, MOHUMATh W
MPUMEHSITh XUMHUYECKHE TEPMUHBI.

Tema 6. Teopusi 3JIEKTPOJIUTHYECKON AUCCOUMANMN U CBOICTBA KJIACCOB HEOPraHUYECKHX
coequHenuii (21 y)

[Tonste 00 HIEKTPOTUTUUYECKON TUCCOMMAIMU. ODJIEKTPOJMUTHI W HEIJIEKTPOJIUTHI.
MexaHu3M JUCCOLMALMU 3JIEKTPOJUTOB C PA3IMUHBIM THIOM XUMHUUYECKOW CBsi3u. CTeneHb
AIEKTPOIUTHYECKON Aucconranui. CUIbHBIE U cTa0ble AIEKTPOIUTHI.

OCHOBHBIE TOJIOKEHUS TEOPUU DJIEKTPOJUTUUYECKON aucconuanuu. MOHHbIE ypaBHEHUS
peaknuii. YCIOBUS TPOTEKAHUS pPEaKIMu OOMEHAa MEXIY JJIEKTPOJIUTAaMH J0 KOHIIA B CBETE
HMOHHBIX MPEACTABICHUI.

Knaccudukanmst HOHOB U UX CBOMCTBA.

Kucnotel, ux knaccudukamus. Juccoumanus KHCIOT U UX CBOWCTBA B CBETE TEOPHH
JJEKTPOJUTUYECKON Jucconuanuu. MONEeKynspHble W HOHHBIE YPaBHEHHs PEAaKUUN KHCIIOT.
B3auMopeiicTBue KHCIOT C MeTallaMU. OJIEKTPOXMUMHUYECKUN psii HANpsHKEHUH METasuloB.
B3anMogeiicTBe KHCIOT ¢ OKCHJaMH METauioB. B3anMojeicTBHE KHUCIOT C OCHOBAaHUSIMU -
peakius HeWTpanu3auuu. B3aumMmoaeicTBhe KUCIOT ¢ coisiMu. lMcmonp3oBaHuEe TaOIUILBI
PaCTBOPUMOCTH JIJIS1 XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBanusl, ux knaccudukanus. [lucconuanus OCHOBaHUH U UX CBOWCTBA B CBETE TEOPUU
AJIEKTPOJIUTAYECKON Aucconuanvu. B3anMmoneicTBue OCHOBaHUW C KHUCIOTaMH, KHUCIOTHBIMHU
OKCHJIaMHU ¥ coJisiMu. Vcronb30BaHre TaOIUIIBI PACTBOPHUMOCTH JUISI XapaKTEPUCTUKH XUMHUECKUX
CBOWMCTB  OCHOBaHMiIl.  PasyiokeHHMe  HEpaCTBOPUMBIX  OCHOBAaHW  MpPHU  HArpeBaHUMU.
Conu, ux KiIaccU(pUKaIMsg U JUCCOLMAIMS PA3IMYHBIX THUIIOB cojeil. CBolcTBa cojeil B CBeTe
TEOPUH DJIEKTPOIUTUYECKON aucconuanuu. BzaummopaeicTBue cojed ¢ MeTallJlaMH, YCJIOBUS



NMpOTEKaHUs 3TUX peakuuil. B3anmoneicTBUe cojield C KHCIOTaMH, OCHOBAaHMSIMU M COJISIMU.
Hcnonp3oBanne TabIUIbl PACTBOPUMOCTH JUIS XapaKTEPUCTUKH XMMUYECKHX CBOHCTB COJICH.

O6o0061eHue cBefeHuit 06 okcuaax, X KiaccupuKalud 1 XUMUYECKIX CBOICTBAX.

['eHeTnyeckue psAabl METAUIOB U HeMeTasIoB. ['eHeTHueckas CBA3b MEXIy Kilaccamu
HEOPraHMYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakui. OKUCINTENb U BOCCTAHOBUTENb, OKUCICHHUE
Y BOCCTAHOBJICHHUE.

Peakuiuu moHHOTrO OOMEHA W OKMCIMTENIbHO-BOCCTAaHOBUTENbHBIE peakiuu. CocTaBlieHHe
YpaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUii METOJOM JIEKTPOHHOIO OaiaHca.

CBolicTBa MpPOCTBIX BELIECTB - METAJUIOB M HEMETAJUIOB, KHUCIOT U COJIEH B CBETE
Mpe/ICTaBICHU 00 OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX MPOIIECCaX.

JemoncTpanuu. lcnblTaHue BelIeCTB M HMX PAacTBOPOB Ha 3JIEKTPOIPOBOJHOCTD.
3aBHCUMOCTh DJIEKTPOIIPOBOJHOCTH YKCYCHOM KHCIOTHI OT KOHIIEHTpauuu. B3ammoneiicTBue
LIMHKA C CEpOil, COJIIHOM KucnoTo, xsopuaom meau (I1). 'openue maruus.

JlabopaTopHble onbIThI. 8. Peakiiuu, XxapakTepHble /Uil paCTBOPOB KUCIIOT (COSTHON MU
cepHoii). 9. Peakiuu, xapakTepHble 411 pacTBOPOB 1Iejoueit (THAPOKCUIOB HATpHsl vt Kanusi). 10.
[TonydyeHue u CBOICTBa HEPaCTBOPUMOIO OCHOBaHHUsA, Hampumep ruiapokcuna meau (II). 11.
Peakuuu, xapakTepHble JUIsl pacTBOpOB coiiel (Hanpumep, ans xuopuna meau (II)). 12. Peakuuu,
XapakTepHble [JIs1 OCHOBHBIX OKCHUJIOB (Hampumep, Ans okcuia Kameiusi). 13. Peakuwuu,
XapaKTepHbIE JJI1 KUCIOTHBIX OKCUIOB (HampuMep, /Ul YIIEKUCIIOro ras3a).

IIpakTuyeckasi padora Ne 6
CBolicTBa 3JIEKTPOJIUTOB

IIpakTuyeckasi padora Ne 7
DKcnepuMeHTAIbHOE perieHue 3aaad mo T/

Y4eHUK Hay4YuTCsl CaMOCTOSITEIbHO OOHapyKuMBaTh U (hOpMHUpOBaTh Y4eOHYIO Ipobiiemy,
ONpeNeNIATh 1eJb Y4eOHOH JesATeTbHOCTH, BBIJBUTATh BEPCUM PpEIICHUs MpoOJeM, HCKaTh
CaMOCTOSITEJILHO CPEACTBA JOCTHKEHHSI LIENIH.

YYEHUK  MOJIYYUT BO3MO>KHOCTb HAY4YHUThCS aHaJIM3UPOBATh, CpaBHUBATh,
KJaccupuuupoBaTh U 00001aTh (AaKThl M SBJICHMS; BBISIBISTH MPUYMHBI M CIEICTBUS MPOCTHIX
SBJICHUH; CTPOUTH JIOTUYECKHE PpACCYKIEHHUS, BKIIOUAIOLUIME YCTAHOBJICHWE IPUYHUHHO-
CIIEICTBEHHBIX CBSI3€H; CO3/1aBaTh CXEMaTHYECKHE MOJIEIH; ONHUCHIBATh, CPAaBHUBATh OOBEKTHI,
JenaTh BBIBOJBI, HAXOAWTh HH(POPMALMIO B COOTBETCTBYIOIIEH JMTEpaType; IOHUMATh U
MPUMEHSITh XUMHYECKHE TEPMUHBI.




7.Conep:kanue y4eOHOTo mpeamera « XuMusi-9»

BBenenue. O0masi XapakTepuCcTHKA XMMHUYECKUX 3JIEMEHTOB U XMMHUYECKUX PeaKkuuii.
IMepuoauveckuii 3akoH u lleprnoanyeckas cucrema xumudeckux 3jiemMenTon /1. K.
Menpeneena (10 4)

XapakTepucThuKa 3JIEMEHTA MO €ro MnoJIoKeHUt0 B lleproanueckoll CHCTEME XHMHUYECKUX
snementoB [[. 1. MenneneeBa. CBOMCTBAa OKCUIOB, KUCIOT, OCHOBAHUH U COJIEM B CBETE TEOPUU
3JIEKTPOJUTUYECKON JUCCOLMAMA M OKHMCICHHUS-BOCCTAaHOBJEHHUs. [loHATHE O MEepexXOoaHbIX
anemMeHTax. AMdorepHoCTh. ['eHETHYECKU Psi TTepeXoHOro eMeHTa. [lepuoanueckuii 3akoH U
[Tepuonnueckas cucrema xuMuueckux 3neMeHToB J[. . MenaeneeBa. Xumuueckas opranuzanus
JKMUBOM M HEXMBOM MPUPOJIbl. XMUMHYECKUM COCTaB sipa, MAHTUU U 3€MHON KOpbl. XUMHUYECKHUE
AJIEMEHTHI B KJIETKAX J>KMBBIX OpraHU3MOB. Makpo- U MHKpodIeMeHThl. O000IIeHne CBEACHUN O
XUMHUYECKHX peakiusax. Kinaccudukanus XuMHUECKUX PeaKIHid 0 pa3InYHbIM IPU3HAKAM: «UUCIIO
M COCTaB PEarHpyoIIUX W OOPa3yIIIUXCS BEIICCTB», «TEIUIOBOH JIPQPEKT», «HAIpaBICHUEY,
«U3MEHEHHE CTENEeHEel OKHUCIICHHUs SJIEMEHTOB, OOpa3yIoIIUX peardupyrolire BeliecTBa», «hazay,
«HCTOJB30BaHUE Karanusaropay». IloHsATHEe O CKOpPOCTH XUMHYECKOM peakuuu. DakTopsl,
BIUSIIOIIME HA CKOPOCTh XUMHYECKMX peakiuil. Karamuzatopsl u karanu3. HWHruOuUTOpHI

AHTHOKCHUIAHTHI.

JdeMoHcTpanum.

Paznuunsie ¢popmbr Tabmunet [. . MengeneeBa. Mozenu aToMoB 351eMeHTOB 1—3-Tr0 eproJIOB.
Mopnens cTpoeHust 3eMHOro miapa (TONepeuHblil paszpe3). 3aBUCHMOCTh CKOPOCTH XUMHYECKON
peaku OT MPUPOJIBI PEArHpPYIONIMX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pPEaKIHu OT
KOHLICHTPALlUM PEAarupyrolnX BEHIECTB. 3aBUCUMOCTb CKOPOCTHM XUMHUUECKOW peakuuu OT
IO COMPUKOCHOBEHHUS PEAarupyroIIUX BEIIECTB (KKHUIISIIUN CI0i1»). 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peaklMH OT TeMIEpaTypbl pearupyrolux BemiecTB. [ OMOr€HHBIM M TeTepOreHHBIN
katanu3bl. DepMeHTaTUBHBIN KaTtanu3. THrubuposanue.

JlaGopaTopHbIe ONBITHI.

1. IlomyueHnue ruApoKCUAA IIMHKA M UCCIIEJOBaHHE €ro CBOMCTB. 2.MojennpoBaHue MOCTPOEHUs
[lepuonnueckoil cucrembl xuMuueckux siemeHToB JI. M. MenneneeBa. 3. 3amelieHue keae3oM
Mean B pactBope cyibgara menu (II). 4. 3aBucMMOCTH CKOPOCTM XHMMHUYECKOM peakuu OT
MIPUPOJIbI pEArUPYIOLIMX BEUIECTB HA TPUMEPE B3aUMOJEHCTBUS KUCIOT C METAJJIAMH.

5. 3aBHCHMOCTh CKOPOCTH XHMMHYECKON pEaklMh OT KOHIIEHTpAIlMU PEarupyrolldx BeElIeCTB Ha
MpUMEpPE B3aUMOJICHCTBHS IIUHKA C COJITHOW KUCJIOTOM pa3IMuHON KOHUEHTPALUH.

6. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOW pEeaklMd OT IUJIOMIATU COMPUKOCHOBEHHS Pearupyromimx
BeleCTB. 7. MOAENMpOBaHUE «KHUIISILIETO CIO0s». §. 3aBUCUMOCTbh CKOPOCTH XMUMHUYECKOW peaklnu
OT TEeMIIepaTypbl pearupyroumx BEHIECTB Ha Tpumepe B3zaumojeicTBus okcuma menu (II) ¢
pacTBOPOM CEpPHOM KHCIIOTHI pa3iuvyHON Temmneparypsl. 9. Pa3znoxeHue mepokcuaa BOAOpPOAA C
nomouipio okcuaa mapranna (IV) u karanaszel. 10. O6HapyxeHne KaTajga3bl B HEKOTOPBIX MUIIEBBIX
npoayktax. 11. MHrubupoBanue B3auMOICHCTBUS KUCIOT C METAJUIAMU YPOTPOTTHHOM.
IIpeameTHBbIe pe3yJbTaThl 00yUYECHUS

VYyamuiics 10J1KeH ymems:

WCIIOB30BaTh TMPU XapaKTEPUCTHKE TMPEBPAIICHUN BEMIECTB TOHATHSA: «XUMHUYECKas PEaKIIUsI»,
«PEaKIUU COCTUHEHHS», «PEAKIUU PA3TOKEHUS», «PEaKIUu OOMEHa», «PEaKIUu 3aMEIICHUS,
«pEAKUHMHU HEUTPAIH3ALMNY», «IK30TEPMUUYECKHE PEAKIUHN», <OHIOTEPMHUYECKHE PEAKIUN,
«oOpaTUMBIE  pEaKIuu», «HEOOpaTUMble  peaKlUu», «OKUCIUTEIHbHO-BOCCTAHOBHUTEIHHBIC
peaKkuumn», «TOMOTEHHBIE PEAKIHHN», «TETEPOTCHHBIE PEAKIUN», «KATATUTHYECKUE PEAKIIHH,
«HEKATATUTUYECKHE PpEeaKIHuu», «TeraoBod d(PPeKT XUMHUECKOH peakiuu», «CKOPOCTh
XUMHUYECKON PEAKLIUNY, «KATAIA3ATOPY;

XapaKTepU30BaTh XUMHUECKUE PJIEMEHTHI |—3-T0 MeproI0B Mo UX MoNokeHuto B [lepuoaudeckoit
cucreme xumMuueckux snemeHToB J[. M. MenpaeneeBa: XMMUYECKUN 3HAK, MOPAIKOBBIA HOMED,
Mepuo, Tpymnmna, NoArpymnna, OTHOCUTENbHAs aTOMHAsi Macca, CTPOCHHUE aToma (3apsjl siApa, YUCIOo
MIPOTOHOB U HEHUTPOHOB B sjpe, O0Ilee YHCIO 3JIEKTPOHOB, PACHpPENEICHHE 3JIEKTPOHOB I10



AJIEKTPOHHBIM CIIOSIM, TIPOCTOE BEHIeCTBO, (OpMyiia, Ha3BaHWE M THUI BBICIIETO OKCHAA U
TUAPOKCH/IA, JIETYUYEr0 BOJOPOAHOTO COSTUHEHNUS (111 HEMETAJLJIOB));

XapaKTepu30BaTh OOIIHEe XUMHUYECKIE CBONCTBA aM()OTEPHBIX OKCHIOB M TUAPOKCHIIOB; PHUBOIUTH
OPUMEPHl  pEaKkHil, MNOATBEPKIAIOIMIMX XUMHUYECKHE CBOMCTBa aM(pOTEPHBIX OKCHIOB U
THJIPOKCHUJIOB;

AaBaTb XapaKTCPUCTUKY XHUMHUYCCKHUX peaKuHﬁ Mo 4YuCilIy M COCTaBy HCXOIAHBIX BCUICCTB U
MPOAYKTOB pEaKIMH; TEIIOBOMY 3(h(deKTy;, HalpaBJICHUIO NPOTEKAHUS pPEaKIUU; H3MEHECHHUIO
CTEIlEHEH OKUCJICHUSA 9JICMCHTOB; arperaTHoMy COCTOAHHUIO HCXOJAHBIX BCHICCTB, YYaCTHUIO
KaTaJn3aropa;

OOBSICHATh W TPUBOAUTH TPUMEPHI BIUSHUS HEKOTOPHIX (DAaKTOPOB (IIpHUpOJA pearupyrommx
BEIIECTB, KOHIICHTpAIMs BEIIECTB, JaBICHHWE, TEMIIEpaTypa, KaTajlnu3arop, IOBEPXHOCTh
CONPUKOCHOBEHHSI PEAarupyroluX BEMIECTB) HA CKOPOCTh XUMHUYECKUX PEaKIIN;

HAOJIOAAaTh W ONHKCHIBATh YPAaBHECHUS PEAKIMHA MEXIY BEUICCTBAMHU C TOMOIIbBI €CTECTBEHHOT'O
(pycCKOro UK POJHOTO) SI3bIKA U SI3bIKA XUMHH;

MPOBOJIUTh  OMBITHL, TOJATBEPKIAIONINEG XHUMHUYCCKHE CBOMCTBA aM(OTEPHBIX OKCHIOB U
TUAPOKCHJIOB; 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIMU OT pazMyHbIX (HakTOpoB (mpupoaa
pearupyroInX BEIIECTB, KOHIICHTpAlMsl BEIECTB, JaBJICHHE, TEMIepaTypa, KaTalu3aTop,
MOBEPXHOCTh COIPUKOCHOBEHHS PEArupyrOIHX BELICCTB).

MertanpeamMeTHble pe3yJabTaThl 00y4eHust

Yyamuics X0JIKeH ymems:

ONpEeAEATh 1LEIb Y4eOHOW MAEATEIbHOCTH C IOMOILBI0O YUYUTENs M CaMOCTOSITENIbHO, HCKaTh
CpeAcTBa €€ OCYUIECTBIEHMs, paboTas MO IUIaHy, CBEpSATb CBOM JEHCTBHSI C LEJIBIO U IIPU
HEOOXOMMOCTH HCIIPABIIATh OMIMOKKA C TIOMOIIBIO YYHTENSI M CAMOCTOATENBHO;  COCTaBJISTH
aHHOTAIIMIO TEKCTa; CO3/1aBaTh MOJEIH C BBIACICHUEM CYLIECTBEHHBIX XapaKTePHUCTUK OOBEKTa U
MIPE/ICTaBJIEHUEM HMX B IPOCTPAHCTBEHHO-TpaUUECKOW WM 3HAKOBO-CUMBOJIMYECKON (opme;
OTIpeNIeNIATh BUABI KIACCU(PUKAIMKU (€CTECTBEHHYI0 M HMCKYCCTBEHHYIO); OCYLIECTBIATH IPSIMOE
JeTYKTUBHOE JI0Ka3aTeIbCTBO.

Tema 1. Metamini (15 4)

[Tonoxenne meramnoB B [lepmoandeckoit cucteme xummyeckux anemeHToB . M. Menneneesa.
Meramnyeckass KpUCTaUIM4ecKas pelieTka M MeTaulndeckas XuMHudyeckas cBs3b. OOmue
¢usnveckue cpBoiictBa MeTauioB. CIuiaBbl, MX CBOWCTBA W 3HaueHHWE. XUMHUYECKHUE CBONCTBA
METaJUIOB KaK BOCCTAHOBHTEJEH, a TakKe B CBETE MX IOJOXKEHHUS B 3JIEKTPOXUMHUECKOM pPsay
HanpspkeHni MertaiioB. Koppos3ust MeTamioB U crnocoObl 00pbObl ¢ Hell. Mertamibl B HNPHUPOJE.
OO6u1re crnocoObl UX MOTYYEHHUS.

O0masi xapakTepucTHKa WIEJOYHbIX MeTa10B. Meramisl B npupozae. OOmme cnocoObl Ux
nosydyeHus. Ctpoenue atomoB. lllemouHble MeTamnel — MpPOCTHIE BellecTBA. BakHelmue
COEUHEHMS MIEIOYHBIX METAJIOB — OKCHJblL, THAPOKCHUABI W COJNU (XJIOpUIbI, KapOOHATHI,
Cynb(aThl, HUTPATHI), UX CBOWCTBA U MPUMEHEHHE B HApOJHOM X03siicTBe. Kanuiinbie ynoOpeHus.
OO0uasi XapakTepuCTHKA 3J1eMEHTOB Iy1aBHOM nmoarpynns! II rpynmner.

Crpoenne atoMoB. I1lenouHo3eMenbHbIE METAIIIBI — IIPOCTHIE BelleCTBA. BajkHelme coeinHeHns
IIeJI0YHO3EMENbHBIX METANIOB — OKCH/[IbI, TUJIPOKCHU/IBI U COJU (XJIOPH/IbI, KApOOHATHI, HUTPATHI,
cynbdatel, pocdatel), UX CBONCTBA U MPUMEHEHUE B HAPOJIHOM XO3sIHCTBE.

AJIIOMUHUIA.

Crpoenue aroma, (uU3MUECKHE M XHMMHUYECKHE CBOMcTBa mpocTtoro BemecTBa. CoeauHEHUs
ATIOMUHHUSL — OKCHUJ U TUAPOKCUI, UX aM(pOTepHBI XapakTep. Bakneiiine coimu amOMHUHUA.
IIpuMeHeHne aaOMUHUSA U €70 COCIUHEHUM.

Keaeso.

Crpoenne atoma, pusnyeckre U XUMHUYECKHE CBOMCTBA MPOCTOrO BellecTBa. | eHeTHuecKue psiabl
Fe*? uFe®.

Baxneiimue conm kene3a. 3HaUCHHWE JKele3a M €ro COCIMHEHUM s IPUPOJbl U HApOIAHOIO
XO3s5ICTBa.



JdemoHcTpanmu.

OOpasupl MIENOYHBIX M IIETOYHO3eMENbHBIX MeTayuioB. OOpasubl cruiaBoB. B3aummojneicTBue
HaTpusi, JUTUS W KaJblUig C BOAOW. B3aumoneiicTBME HATpUs W MarHusg C KHUCIOPOJOM.
BsaumoneiicTBre MeTa/uioB ¢ Hemetauiamu. [lonyuenne ruapokcuioB xenesa (I11) u (111).
JlabGopaTropHble ONBITHI.

12. B3auMmopnelicTBUE pacTBOPOB KUCIOT M cojiel ¢ Metaiiamu. 13. O3HakoMieHHE C pyJamMu
xenesa. 14. OkpalvBaHue IJIaMEHU COJISIMU IIEJIOYHBIX METaUIoB. 15. B3auMojelicTBrue KajibIus
¢ Bomoil. 16.ITonydyeHue ruapokcHaa Kaiabliusg M HccienoBaHue ero coilcTB. 17. Ilomydenwue
TUJIPOKCHUIA AJTIOMHHUSA M HCCIEIOBaHME €ro CBOMCTB. 18. B3aumopeiicTBue xeje3a ¢ COJISHOU
kuciotoil. 19. Ilonyuenue ruapokcunos xenes3a (I11) u (I1II) u usyuenue ux cBoMCTB.

IIpenmeTHbIe pe3yjbTAThI 00yUeHUs

VYyamuiics 10JI2KeH yments:

KCTOJIb30BaTh MPU XAPAKTEPUCTUKE METAVIOB U WX COCAUMHEHUM TOHATHS: «METaUIbDy», «Psl
AKTUBHOCTH METAJUIOBY», «IICIOYHBIC METAJUIbI», «IICIOYHO3EMEIbLHBIC METaJUIbl», MCIIOIb30BaTh
UX MPU XAPAKTEPUCTUKE METAJJIOB; J1aBaTh XAPAKTEPUCTUKY XUMHUYECKUX 3JIEMEHTOB-METAJIOB
(IIeTOYHBIX  METAJUIOB, MarHus, Kajbllus, aJIOMHHHS, JKejie3a) 10 MX TOJOXKCHUIO B
[Tepuonnueckoii cucrtemMe xumuueckux odnemeHToB J[. M. MenneneeBa (XMMUYECKHHA 3HAK,
MOPSIIKOBBIN HOMEp, IEPHUO/I, TPyIIa, MOATPYINa, OTHOCUTEIbHAS aTOMHAsl Macca, CTPOCHHE aToMa
(3aps sapa, YUCIIO MPOTOHOB M HEUTPOHOB B SAApE, OOINEE YUCIIO DJECKTPOHOB, PaCIpEACIICHHUE
AJIEKTPOHOB IO JJIEKTPOHHBIM CIIOSIM), TIPOCTOE BEMIECTBO, (hOpMYIia, HA3BAaHWE W THUI BBICIIETO
OKCHJIa ¥ THIPOKCH/IA);

Ha3bIBaTh COCIMHECHIS METAJNIOB M COCTABIISTh UX (POPMYJIBI IT0 HA3BAHUIO;

XapaKTEepPU30BaTh CTpOEHHE, oO0Ime (Qu3nYecKkrue W XMMHYECKHE CBOWMCTBA IMPOCTHIX BEIIECTB-
METAaJIJIOB;

OOBSICHSTh 3aBHCHUMOCTh CBOMCTB (WJIM TMpeACKa3blBaTh CBOWMCTBA) XUMHYECKHX DJIEMEHTOB-
METaUIOB (paguyc, METAJUTMYECKHE CBOWCTBAa JJIEMEHTOB, OKHCIHTEIBHO-BOCCTAHOBUTEIHHBIE
CBOMCTBA 2JIEMEHTOB) M 00pa3yeMbIX UMHU COCIMHEHHH (KMCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX
OKCHUJIOB M THJAPOKCHUJIOB, OKHCIUTEIHbHO-BOCCTAHOBUTENIbHBIC CBOMCTBA) OT TIOJOXKEHUS B
[Iepuoanueckoit cucreme xumuyeckux 3yemMeHToB 1. 1. Menneneena;

OMHCHIBATh OOIIME XMMHUYECKHE CBOMCTBA METAJUIOB C MOMOIIBI €CTECTBEHHOTO (PYCCKOTO HIIH
POJIHOTO) SA3BIKA U S3bIKA XUMHH,

COCTABJISITh MOJICKYJISIDHBIE YpPaBHEHHUS PEaAKIMi, XapaKTepU3YIOIUX XHMHYECKHE CBOMCTBA
METaJUIOB M HUX COEAUMHEHUHM, a TakKe OJJIEKTPOHHBIE YpPAaBHEHUs MPOLECCOB OKHCIECHUS -
BOCCTaHOBJICHMS,

YpaBHEHUS 3JIEKTPOJIUTUYECKON TUCCOIMALMU; MOJIEKYJISPHBIC, MTOJHBIE U COKPAILIEHHbIE HOHHBIE
YpaBHEHUS PEAKIINI C yIaCTHEM DJICKTPOJIUTOB;

yCTaHaBJIMBATh NMPUUYUHHO-CIEACTBEHHBIE CBA3M MEXAY CTPOCHHEM aTOMa, XMMUYECKOW CBS3bIO,
TUTIOM KPUCTAJUTMYECKOM PENIeTKH METaUIOB U WX COCIWHEHUM, WX OOMMMH (U3HUYECKUMHU U
XAMUYECKUMU CBOMCTBAMU;

OIIMCBHIBATh XHMUYECKHE CBOMCTBA IEIOYHBIX M IIEJIOYHO3EMENLHBIX METAIoOB, a TakkKe
ATIOMHHHUS ¥ JKeJe3a U UX COSIMHEHUH C IOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO UITH POJTHOTO) SI3bIKA
U SI3bIKa XUMHH;

BBHITIONTHSATh, HAOMIOIAaTh M OMUCHIBATh XUMHUECKUN IKCIIEPUMEHT MO PACTIO3HABAHUIO BaKHEUIITHX
KaTHOHOB METAJIJIOB, TUAPOKCH/I-HOHOB;

SKCIEPUMEHTAIbHO  HCCIIEOBaTh  CBOMCTBA  METAJJIOB M  UX  COEAMHEHWH, pemiarhb
AKCTIEPUMEHTAIIbHBIC 33]1a4H TI0 TeMe «MeTauby,

OMUCHIBATh XUMUYECKUN IKCIEPUMEHT C MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJIHOIO) SI3bIKA
M SI3BIKa XMMHH;

MPOBOANTHh PACYETHl MO XUMHUYECKHM (OpMYyJIaM H ypaBHEHUSM pEaKUud, MPOTEKAIIIUX C
Y4aCTHEM METAJJIOB U UX COCAMHEHHUI.

MeTanpeaMeTHble pe3yJabTAThl 00yUeHUs



VYyamuiics 10J1KeH ymems:

paboTaTe MO COCTaBIEHHOMY IUIAHY, HCHOJB3ysd HApsAy C OCHOBHBIMH M JIOTIOJIHUTEJIbHBIC
cpeacTBa (CIpaBOYHYIO JIMTEPATYpY, clIoKHBIe mpubdopsl, cpeactsa UKT); ¢ momompbio yuuresns
oTOMpaTh ISl pelieHus: y4yeOHBIX 3ajady HEOOXOAWMBIEC CIOBApH, SHIMKIIONEINH, CIPABOYHUKH,
3JIEKTPOHHBIE JUCKH;

COIOCTABJIATh M OTOMpaTh HMH(GOPMAIMIO, TMOIYYEHHYIO M3 PA3IUYHBIX HMCTOYHHKOB (CIOBapH,
SHIUKJIONEINH, CIIPABOYHUKH, JIEKTPOHHBIE TUCKU, CeTh IHTEepHET);

NPEJCTaBIATh WHPOPMALMIO B BHJE TaONHUI], CXEM, OINOPHOTO KOHCIIEKTa, B TOM YHCIE C
npumeHenuem cpencts UKT;

0o(opMIIATH CBOM MBICIIM B YCTHOW W MUCHMEHHOW PEUH C YYETOM CBOMX YUEOHBIX M )KHU3HEHHBIX
pEYEBBIX CUTYallU, B TOM 4Kciie ¢ npumenenueM cpeacts UKT;

COCTaBJISITh PELIEH3UIO HA TEKCT;

OCYUIECTBJIATH JOKA3aTEIbCTBO OT MPOTUBHOTO.

Tema 2. IIpakTukym 1. CBolicTBa MeTa/1l1I0B M MX coeuHeHmii (3 1)

1. OcyuiecTBieHue LENOYKH XUMHYECKUX IpeBpamieHuid. 2. [loayueHue u cBOICTBAa COEAUHEHUN
MeTaiioB. 3. PemieHue sKcniepuMEHTANbHBIX 33]a4 Ha pacllo3HAaBaHUE U MOJTYYEHHE COEIMHEHUN
METaJUIOB.

IIpenmeTrHble pe3yJbTaThbl 00yUeHHs

Yyamuiics X0J1KeH ymems:

oOparathcs ¢ JIabopaTOPHBIM 00OPYIOBAHUEM W HArpeBaTEIbLHBIMU MPUOOPAMHU B COOTBETCTBHUH C
MpaBHJIaMU TEXHUKH 0€30MacCHOCTH;

HaOJII0AaTh 32 CBOMCTBAMU METAJUIOB M UX COCTUHEHUH U SBJICHUSAMH, IPOUCXOAAIINMHU C HUMHU;
OTHCHIBATh XMMHUECKUN SKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIJIM POJIHOTO) S3bIKA
U s13bIKA XUMHH;

JIEJIaTh BBIBOJIBI 10 PE3YJIbTaTaM IPOBEJEHHOIO HKCIIEPUMEHTA.

MertanpeamMeTHble pe3yJabTaThl 00y4eHus!

Yyamuiics 10JIKeH ymems:

OTpeEeNsATh, UCXOAS M3 Yy4eOHOM 3agaud, HEOOXOJIMMOCTb HCIIOJIb30BAHUS HAONIOACHUS WIIU
JKCIIEPUMEHTA.

Tema 3. HemeTtasuisi (25 4)

OOmiass xapakTepuCTHKa HEMeTalsIoB: mojoxkeHue B Ilepuogudeckoll cucTeMe XHUMHUYECKUX
anemenToB J[. M. MenneneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB, 3JEKTPOOTpULATENbHOCTH (D0)
KaK Mepa «HeMEeTaIIMYHOCTHY, psaa 0. Kpucrainmdeckoe CTpOEHHE HEMETAIIIOB — IPOCTHIX
BemiecTB. Asutotponus. @u3znueckue cBoMCTBa HeMeTauioB. OTHOCUTENFHOCTh MOHATUH «METaJLI»
U «HEMETaJl».

Bonopoa. Ilonoxenune Bomopoaa B Ilepuomnueckoit cucreme xumMuudeckux snemeHtoB /J[. .
MenpeneeBa. CTpoeHre aToMa U MOJEKyJbl. PU3NYECKUE U XUMUUYECKUE CBOKCTBA BOJIOPOAA, ETO
MOJIy4eHUE U IPUMEHEHHE.

Bona.

Crpoenne moisekynsl. Bomopoanas xumuueckas cBsizb. @U3HMYECKHE CBOMCTBA BOJBL. AHOMAJIMHU
CBOMCTB BoAabl. ['mapodunbHble W ruapodoOHBIE BelecTBa. XHWMHUYECKHE CBOICTBAa BOJIBI
KpyroBopot Bonbl B npuponae. Bomoounctka. Aspanusi Boasl. beiToBbie (GunbTpbl. MuHEpambHBIE
BOABL. JlucTHIIIMpOBaHHas BOJIA, €€ MOIYYEHHE U IPUMEHEHNE.

O0mas XxapaKTepuCTHKA raJiIoreHoOB.

Crpoenune atoMoB. [IpocThle BelecTBa 1 OCHOBHBIE COEJUHEHMS TaJIOT€HOB, UX CBOMCTBA.

Kpartkue cBenenust o xjope, 6pome, ¢rope u itone. [I[puMeHeHHE TaIOTEHOB U UX COCTWHEHUN B
HapOJHOM XO35IUCTBE.

Cepa.

Crpoenue aroma, alJIOTPOINHS, CBOMCTBA M MPUMEHEHUEe pomOudeckoit cepbl. Okcuasl cepsl (IV) u
(VI), ux monyuenue, cBoiicTBa M npuMeHeHue. CepHas KHCJIOTa U €€ COJIM, UX NPUMEHECHHE B
HapOJHOM Xo3siiicTBe. [IpOn3BOACTBO CEPHON KUCIIOTHI.

A3or.



CtpoeHune atromMa W MOJIEKYJbI, CBOWCTBAa IPOCTOrO BEHIECTBA. AMMHAK, CTPOCHHE, CBOWCTBA,
nojiyueHue u npumeHenue. Coiau aMMOHUS, UX cBoicTBa u npuMeHeHue. Oxcuapl azota (I11) u (IV).
A30THas KHCIIOTa, ee CBOICTBa U nMpuMeHeHne. HUTpaThl 1 HUTPUTHI, IpoOJIeMa UX COJAEpKaHUS B
CEeNbCKOX 035 CTBEHHOM POAYKIIMH. A30THBIE YI00OpEHUSI.

Dochop.

Crpoenue aToma, aJlIOTpOITUs, CBOMCTBA Oenoro u KkpacHoro ¢ocdopa, ux npumeHeane. OCHOBHBIE
coenuneHus: okcun ¢pocdopa (V) u oprodocdopHnas kucnora, hocdarsl. DochopHbie yI0OpECHHS.
Yraepoa.

CrtpoeHue aToma, ajuIOTpONHs, CBOMCTBAa Moaudukanuii, npumenerne. Oxcuasl yriepoaa (II) u
(IV), ux cBoiicTBa u npuMeHeHue. KapOoHATHI: KaJIBIIUT, COJa, MOTAIll, UX 3HAYCHHE B MIPHUPOJIC U
KU3HU YEJIOBEKa.

Kpemnuuii.

CtpoeHue aToma, KpUCTaNIMYECKUN KpeMHUi, ero cBoiicTBa u npumenenue. Okcun kpemuus (IV),
€ro MpUPOAHbIE Pa3HOBUAHOCTH. CHIIMKAThl. 3HAUEHUE COEITMHEHUI KPEMHUS B )KMBOW U HEKUBOU
npupoae. [lonstrue o cUIMKATHON MPOMBIIITICHHOCTH.

JdemoHcTpanmu.

OO0pa31pl TaToreHoB — MPOCTHIX BellecTB. B3auMoielicTBHE TaloreHOB C HATPUEM, C ATFOMUHHEM.
BriTecHenue xyiopom OpoMa wiM WoOAa W3 PacTBOpPOB WX coseil. B3aumopeiicTBue cepbl C
MeTaJlJIlaMH, BOJOPOJIOM M KHCIOpoaAoM. B3zanMopelicTBre KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTHI
¢ Mmenplo. [loriomenue yriieM pacTBOPEHHBIX BEIIECTB WM Ta3oB. BoccraHoBieHue meau u3 ee
okcuaa yriaem. OOpasibl NpUPOIHBIX COCTUHEHHUH XJopa, cepsl, (ocdopa, yriepona, KpeMHUS.
OO0pa3ipl BaXHEWIINX JUTSI HAPOJIHOTO XO03sicTBa Cylnb(}haToB, HUTPATOB, KapOOHATOB, (ocdaros.
OO0pasupbl cTeka, KepaMHuKH, [IEMEHTA.

JlaGopaTopHble ONBITHI.

20. ITonyuenue u pacnio3HaBaHue Bogopoaa. 21. MccnenoBanne noBEpXHOCTHOTO HATSKEHUS BOJIBI.
22.PacTBOpeHue IepMaHraHaTa Kajiusi WIM MEIHOro Kymopoca B Boge. 23. I'maparanus
o6e3BokeHHOTO cynbata menu (II). 24. M3roroBneHue runcoBoro ornevyarka. 25. O3HaKoMIIeHHE
C KOJUIEKIIMEW OBITOBBIX (UiIbTpoB. 26. O3HAKOMIIEHHE C COCTAaBOM MHUHEPAJIbHOW BOABL. 27.
KauecTBeHHas peakiuus Ha rajoreHuA-uoHbl. 28. IlomydeHue u pacrnoszHaBaHue Kuciopozaa. 29.
l'openue cepsl Ha Bo3ayxe u B kuciopone. 30.CBoiicTBa pa3baBiIeHHOM CepHOM KHUCIOTHI. 31.
W3yuenne cBoiictB ammuaka. 32. PacnosHaBanue cosneid ammonus. 33. CpoiicTBa pazbaBiieHHON
a30THOM KHUCJIOTH. 34. B3aumojeilcTBHe KOHIICHTPUPOBAHHON a30THOM KHUCIOTHI C MEIbI0. 35.
I'openue docdopa Ha Bozyxe u B kuciopoje. 36. PacnioznaBanue ¢ocdaron. 37. ['openue yris B
kucinopoje. 38. [lonydyeHune yroibHON KUCIOTHI U U3y4deHue ee cBoMcTB. 39. [lepexon kapOOHATOB B
rusipokapOoHatel.40. Pa3nosxkenue runpokapbonara Hatpus. 41. [TonydeHue KpeMHEBOM KHCIOTHI U
W3YyYECHHUE €€ CBOWCTB.

IIpeaMeTHBbIE pe3yJbTaThl 00yUYECHUS

VYyamuiics 10J1KeH ymems:

HCIIONB30BaTh IIPU XapaKTEPUCTUKE METAIUIOB M HX COECIMHEHWM TOHATHS: <«HEMETaJUIbD»,
«TaJOTEHBbI», «AJJIOTPONHBIE BUAOU3MEHEHUS», <(OKECTKOCTh BOJABDY, «BPEMEHHAs KECTKOCTh
BOJIbI», «IIOCTOSIHHASI )KECTKOCTh BOJBD», «O0IIast 3KECTKOCTh BOJIBI;

JIaBaTh XapaKTEPUCTUKY XMMHUYECKUX AJIEMEHTOB-HEMETAILIOB (BOJOpPOAA, TAJIOT€HOB, KUCIOPO/a,
cepsl, a3oTa, (ocdopa, yriepoma, KpeMHHs) MO HX TOJIOkKeHUIO B [lepmommueckoid cucreme
xumudeckux sneMeHToB J[. M. MenpgeneeBa (XMMHUYECKUH 3HAK, MOPSIKOBBIM HOMEp, MEPUOI,
rpynna, MOATpyINa, OTHOCHUTENbHAas aTOMHas Macca, CTpOCHHME aToma (3apsia sjipa, YHUCIO
IPOTOHOB M HEHTPOHOB B sJpe, OOIIEe YHUCIO 3JIEKTPOHOB, paclpelielieHue 3JIEKTPOHOB IO
ANEKTPOHHBIM CJIOSIM), TPOCTOE BEIIECTBO, (hopMmyria, Ha3BaHWE M THUI BBICHIETO OKCUAA U
TUAPOKCHIA, GOpMyJia U XapaKTep JETY4Iero BOAOPOTHOTO COSAMHEHNUS);

Ha3bIBaTh COCAMHEHMS] HEMETAIJIOB U COCTABJIATH UX (POPMYJIBI [TO Ha3BAHUIO;

XapaKTepu30BaTh CTpOeHUE, oOmue (U3MUecKne W XMMHYECKHE CBOWCTBA IMPOCTHIX BEIIECTB-
HEMETAJUIOB;



OOBSICHATh 3aBHUCHUMOCTh CBOMCTB (WJIM TpeAcCKa3blBaTh CBOWMCTBA) XUMHYECKHX 3JIEMEHTOB-
HEMETaJUIOB (painyCc, HEMETAINTMYECKHUE CBOMCTBA 3JIEMEHTOB, OKUCIUTEILHO-BOCCTAHOBUTEIIbHbBIC
CBOMCTBA 3JIEMEHTOB) M 00pa3yeMbIX UMHU COCIUHEHHN (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX
OKCHJIOB U THAPOKCHJIOB, JIETYYUX BOJOPOJHBIX COCIUHEHHM, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOICTBA) OT nosjokeHus B [lepuoaundeckoit cucreme xumudeckux 3meMeHToB J1. M. Menneneena;
OIHCHIBATH OOIME XUMUYECKHE CBOMCTBA HEMETAJIOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MU
POJIHOTO) fA3BIKA U S3bIKA XUMHH;

COCTABJISITh MOJICKYJISIDHBIE YpaBHEHHUS pEaKIHi, XapaKTepU3YIOIIUX XHMMHYECKHE CBOMCTBA
HEMETAJUIOB M MX COCIMHEHHUM, a TaKXKe DHIIEKTPOHHBIE YpPAaBHEHMS IIPOLIECCOB OKHUCIICHHS-
BOCCTaHOBJICHUS;

YPaBHEHUS 3JIEKTPOJIMTHYECKOW TUCCOLUMALMN; MOJIEKYJISPHBIC, [TOJIHbIE U COKPALLEHHBIE HOHHBIE
YpaBHEHUS PEaKLUi ¢ y4aCTUEM BJIEKTPOJIUTOB;

yCTaHaBJIMBATh NPUYMHHO-CIEICTBEHHBIE CBA3U MEXAY CTPOCHHEM aTOMa, XUMHUYECKOW CBS3bIO,
TUTIOM KPUCTAJUIMYECKOW PEIIETKH HEMETAUIOB M MX COCIMHEHHM, WX OOIMMH (PU3UYECKUMHU U
XUMHUYECKUMH CBOMCTBaMU;

OIHMCHIBATh XUMHUYECKHE CBOWCTBA BOJIOPOJA, TAJOTEHOB, KHCIOpPOJAa, CEphl, a3oTa, (ocdopa,
rpadura, anMasa, KpeMHHS 1 UX COSAMHEHUN C MOMOIIBI0 €CTECTBEHHOTO (PyCCKOTO HIIM POHOTO)
SI3bIKA U SI3bIKA XUMHH;

OMKCHIBATh CIOCOOBI YCTpaHEHHUS >KECTKOCTH BOJBI U BBINOJHATH COOTBETCTBYIOIIMHA UM
XUMUYECKUM IKCTIEPUMEHT;

BBITIONHATh, HAOJIOAATh M OMHUCHIBATH XUMHUYECKHH SKCIEPUMEHT IO PACIO3HABAHMIO HOHOB
BOZIOPOJIa ¥ aMMOHHS, CyJbdar-, KapOoHaT-, CHIIUKAT-, pocdat-, XJT0pua-, OpOMH/I-, HOAHI-UOHOB;
SKCIEPUMEHTAIbHO  MCCJIEOBaTh  CBOMCTBA  METAJJIOB M UX  COCAMHEHUH, pemarb
9KCIIEPUMEHTAJIbHBIE 3a/1a4M 110 TeMe «HemeTtamby,

OTHCHIBATh XMMHUECKUN SKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJAHOTO) S3bIKa
U s13bIKa XUMHH;

MPOBOAUTh pPACYEThl MO XUMHUYECKHM (OpMyJlaM M ypaBHEHUSM peakUud, MPOTEKAIIIUX C
Y4aCTHEM HEMETAJJIOB U UX COCTMHEHUM.

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHH s

VYyamuiics 10J1KeH ymems:

OpPraHHM30BBIBATH YUeOHOE B3aUMOJICHCTBUE B IpyIIe (pacrpeneisaTh POIH, JOTOBapUBATHCS IPYT C
JIPYTroM U T. 11.);

MpeIBUIETh (MPOTHO3UPOBATH) MOCIEICTBUS KOJIEKTUBHBIX PEIICHUH;

MMOHUMATh MTPUYNHBI CBOETO HEyCIeXa U HaXOAUTh CIIOCOOBI BBIX0/1a U3 3TON CUTYAIIHH;

B JHMAlOTe C YYUTEIEeM YYUThCS BBIpAOATHIBATH KPUTEPUU OILEHKH U OMPEACNATh CTEleHb
YCHENTHOCTH BBITIOTHEHUSI CBOEH pabOThl M PabOThI BCEX, MCXOMS W3 HMMEIOIIUXCS KPUTEPHEB,
COBEPILIEHCTBOBATh KPUTEPHUH OLIEHKHU M MOJIb30BaThCsl UMU B X0/J1€ OLIEHKU U CAMOOLICHKH;
OTCTaWBaTh CBOIO TOUKY 3PEHUS, apTyMEHTHPYS €€;

MOATBEPKIaTh ApTyMEHTHI (PaKTamu;

KPUTUYHO OTHOCUTBHCSA K CBOEMY MHEHHIO;

CIIyIIaTh OPYTHUX, MBITATHCS MPUHUMAThH APYTYI0 TOYKY 3pEHHUs, OBITh TOTOBBIM HU3MEHHUTH CBOIO
TOYKY 3pEHUS;

COCTaBIATH pedepar 1o onpeaenecHHon hopme;

OCYIIECTBJISITh KOCBEHHOE Pa3IeIUTEIIFHOE JOKA3aTEeIbCTBO.

Tema 4. [IpakTukym 2. CBoiicTBa coeMHeHUIT HeMeTaJLI0B (3 4)

1. Pemenue »sKcrepuMeHTaNbHBIX 3amad no TeMe «lloarpynma ramoreHoB». 2. Pemienue
AKCIEPUMEHTANIbHBIX 337a4 1o TeMe «[loarpymnna kucinoponay. 3. Pemienue skcrepuMeHTaIbHBIX
3aga4d no teme «lloarpynna azoray. 4. Pemenue sxcnepuMeHTalIbHBIX 3a1a4 o teme «lloarpymnma
yraeponaay. 5. [lonydyenue, coOupaHue U paclio3HaBaHUE Ta30B.

IIpeaMeTHbIE pe3yJbTAaThl 00y4eHHS
Yyamuiics 10J1KeH yMems:



oOpamaThcs ¢ 1abopaTopHbIM 000PYIOBAHHEM W HArpeBaTeIbHBIMU MPUOOPAMHU B COOTBETCTBHH C
MpaBWJIAMU TEXHUKH 0€30MaCHOCTH;

Ha0J10/1aTh 32 CBOMCTBAMH HEMETAJJIOB M UX COSAMHEHUN U SBJICHUSIMH, IPOUCXOSIIUMH C HUMU;
OMUCHIBATh XUMUYECKUN IKCIIEPUMEHT C MTOMOIIBbIO €CTECTBEHHOTO (PYCCKOTO UM POJIHOIO) SI3bIKA
U SI3bIKa XUMHU;

ACJIaTh BBIBOJLI 110 PE3YyJibTaTaM IIPOBCACHHOI'O SKCIICPUMCHTA.

MeTanpeaMeTHble pe3yJabTAThl 00yUeHUs

VYyammiics 10JI2KeH ymems:

OTIpeeNsATh, UCXOAS M3 Yy4eOHOM 3amaud, HEOOXOIUMOCTb HCIIOJIb30BAHUS HAONIOACHUS WIU
JKCIEPUMEHTA.

Tema 5. KpaTkue cBeieHusi 00 OpraHmn4ecKux coenHeHusx. (3 4.)

VYraesogopoapl. Heopranudeckne W OpPraHMYECKHE BELIECTBA. YTJIEBOAOpPOAbL. MeraH, 3TaH,
MIpOMaH KaK MpeAeNbHbIe YIIeBOIOPOAbl. DTHIICH U alleTUIICH KaK HelpeielbHble (HEHACHIIIEHHBIE)
yraeBonopoasl. ['openue yrieBogopooB. KauecTBeHHbIE peakliuy Ha HENIPEAEIbHbIE COEAUHEHHUS.
Peakuust nerunpupoBaHus.

Kucnoponconepamiue OpraHMueckue COCIUHEHHUA. OTUJIOBBIM  CIHUPT, €ro IMOJy4YeHUeE,
npUMeHeHne M (usnosioruueckoe neicTeue. TpexaToMHbl cnupt raunepuH. KauecTBeHHas
pC€aknusgd Ha MHOI0OATOMHBIC CIHPTHI. yKCYCHaﬂ, CTCApHHOBAad MW OJICMHOBAasA KHCIOTBI —
MPEJICTaBUTEIN Kilacca KapOOHOBBIX KUCIOT. JKupbl. Mbuia.

A3oTconepikalie opraHn4eckie CoeIMHEHUsI.

AMuHOrpymnmna. AMHUHOKUCIOTB. AMUHOYKCycHasi kuciota. benku (mporeunsl), ux (QyHKIUU B
KUBBIX OpraHn3Max. KauecTBeHHbIC peakiuy Ha OeNKH.

JemoncTpanuu. Mopaenu MoyieKyn MeTaHa, »dJTaHa, I[IpollaHa, OJTHJIEHA U  alleTUJICHA.
B3aumogeiictBue sTHiieHa ¢ OpOMHOW BOAOW M pacTBOpPOM TNiepMmaHraHara Kaiuusg. OOmme
XMMHYECKHE CBOWCTBAa KHUCIOT Ha MpHUMepe YKCYCHOM KHCIOTHL. KauecTBeHHas peakiusi Ha
MHOT'0AaTOMHBIC CITMPTEIL.

JlabopaTopHbie onbIThl. KauecTBeHHBIE peakIny Ha OCTKH.
IIpeameTHbIE pe3yJbTaThl 00y4eHUS
VYyammiics 10JI2KeH 3Hamp !
MOHSATHUSA: TIPEJENbHBIE YTIEBOAOPOAbl, TOMOJIOTHYECKUN S IPEAETbHBIX YTIIEBOJOPOIOB;
KHCJIOPOJICOACPIKAIINE a30TCOIEPKAIINE OPTAHNUYECKUE COCTMHEHUS
00BSICHATH TPUUYUHBI MHOTOOOPA3Usi OPTAaHUYECKUX BEIECTB
WCIIOJIH30BaTh MPUOOPETEHHBIE 3HAHUS M1 YMEHHUSI B TPAKTUUECKON JIEATETbHOCTH U TTOBCEAHEBHOM
KU3ZHU JJI5L:

. O0O0BSICHEHUS] XUMUYECKUX SBJICHUH, IPOUCXOIALINX B IPUPOJIE, OBITY U HA IPOU3BOJICTBE;

. HKOJIOTHYECKU TPAMOTHOT'O MTOBE/ICHUS B OKpYKaIoIIeH cpere;

. OLICHKH BJIMSIHUSL XMMHAYECKOTO 3arpsi3HEHNs OKPYKAIOLIEH Cpelibl Ha OPTaHU3M YeJIOBEKa U
JpyTHUE KUBBIE OPTaHU3MBI;

. Oe3omacHOro oOpalleHusi ¢ TOPIOYMMH M TOKCUYHBIMU BEIECTBAMH, J1abOpaTOPHBIM
000pynOBaHUEM;

. KPUTHYECKON OLIEHKH JIOCTOBEPHOCTH XMMHUYECKON HHPOPMAIIIH, TOCTYHAIOLIeH U3 pa3HbIX
HCTOYHUKOB.

MeTranpeamMeTHblie pe3yabTaTbl 00y4eHH s
VYyamuiics 10JI2KeH yMeTh:
* pa3bACHATH HAa MpHUMEpax MPUUMHBI MHOTOOOPA3HUsl OPraHUYeCKUX BEIIECTB, MaTepUaIbHOE
€UHCTBO U B3aUMOCBSA3b OPraHUYECKUX BEILECTB, IPUYMHHO-CIICCTBEHHYIO 3aBUCUMOCTh
MEXy COCTaBOM, CTPOEHUEM, CBOMCTBAMH, U IPAKTUYECKH MCIIOJIb30BAHUEM BELICCTB;
* COCTaBIAATH YpPAaBHEHMsS XUMUYECKHX PEaKLUH, NMOATBEPKIAIOIIUX CBOKWCTBA H3YYEHHBIX
OpPraHMYECKUX BEIECTB, UX TCHETUYECKYIO CBSI3b;
BBINOJIHATH O0O3HAYCHHbIE B TPOTpaMMe OHKCHEPUMEHTHI M  PAaclO3HaBaTh BaKHEUIIME
OpPraHUYECKHUE BEIIECTBA.



Tema 6. O0001meHNe 3HAHUI 110 XUMUHM 32 KYPC OCHOBHOM 1KoJbl. [loaroroska

Kk O (7 v)

[lepuonnueckuit 3akoH u Ilepuonnueckas cucrema xumudeckux sneMmeHtoB [[. 1. Menneneesa.
@u3nyecKuil CMBICH TOPSAAKOBOTO HOMEpa 3JEMEHTa, HOMEPOB IE€pUoJa U TIPYIIIbL.
3aKOHOMEPHOCTH U3MEHEHHUs CBOMCTB JIEMEHTOB U MX COCMHEHUN B IEPUOJAX U IPyNIax B CBETE
IIPE/ICTAaBICHUI O CTPOEHUH aTOMOB JIEMEHTOB.

3HaueHHE IMEePUOAMYECKOr0 3aKOHA. Buapl XMMHYECKHMX CBSI3€M M THUIBl KPUCTAJUIMYECKHX
pemeTok. B3anMocBs3p cTpoeHus U cBOMCTB BenlecTB. Kiaccupukanus XUMHUECKUX PEaKIUi 1O
pa3IMYHBIM MpPU3HAKaAM (YUCIO M COCTAaB PEarupymoliux U OOpa3yIIIMXCS BEIIECTB; HATUYME
rpaHunel - pagena  (as3; TeroBod  A(hdekT; u3MEHEeHHWEe CTeneHed OKUCICHHS aTOMOB;
HCIIOJIb30BaHUE KaTallu3aTopa; HampaBieHHe IpoTekaHusi). CKOpOCTh XMMHUYECKUX pEaKIHid U
daktopel, Biusromme Ha Hee. OOpPaTHMOCTh XMUMHUYECKHUX PEAKIUH ¥ CIOCOObI CMEIIECHUS
XUMHUYECKOTO PAaBHOBECHS.

[IpocTeie U cnoXHBIE BellecTBa. MeTasuibl M1 HeMETauIbl. | eHeTnueckue psaasl MeTalia, HeMeTasia
u mnepexogHoro wmeramwia. OKCUABl M THIPOKCHIBI (OCHOBaHHS, KHUCIOTHI, amQoTepHbIe
TUIPOKCHUIBI), conu. VX cocraB, kinaccuukanus U oOIIre XMMUYECKHE CBOMCTBA B CBETE TEOPUU
3IEKTPOJIUTUYECKON JUCCOLIMALINH.

JInuHOCTHBIE pe3yabTaThl 00y4eHus!

Yyamuncs 10JKeH:

3HamMb U NOHUMAMD: OCHOBHBIE UCTOPUYECKHE COOBITHSA, CBSI3aHHBIE C Pa3BUTHEM XHUMHUU H
o0miecTBa; JOCTIXKEHUS B O0JACTM XUMHUU M KyJIbTYypHBIE TpagulMu (B YaCTHOCTH, HAay4YHbBIE
TPAJUIMU) CBOCU CTPaHbI; OOIIEMUPOBBIC JOCTHKEHHS B 00JIaCTH XMMHUHU; OCHOBHBIE MPUHIIMUITBI 1
MpaBWJia OTHOIICHHSI K MPUPOJE; OCHOBBI 3J0POBOTO 00pa3a >KM3HH U 310pOBbECOEpEraromux
TEXHOJIOTHIL;

MpaBujia TOBEIACHUS B UPE3BbIYAMHBIX CHUTYAlHUSX, CBSI3aHHBIX C BO3JECHCTBHEM PpPa3JIMYHBIX
BELIECTB; OCHOBHBIE IIpaBa M 00SI3aHHOCTU TpakJaHUHA (B TOM 4YMCJIE y4Yallerocs), CBSI3aHHbIE C
JTUYHOCTHBIM, TPOGECCHOHATBHBIM U JKU3HEHHBIM CAMOOIIPEICTICHUEM;

COLIMAJIbHYIO 3HAUUMOCTb U COJIepKaHue Mpodeccuil, CBSI3aHHBIX C XUMUEH;

UCHBIMBIEAMD . TYBCTBO TOPAOCTH 32 POCCUHCKYIO XMMHUECKYIO0 HAYKY U YBa)KEHHE K UCTOPHUM €€
Pa3BUTHS; YBOKECHHE W MPUHITHE TOCTIXKCHHM XUMHUU B MHpPE; JIIOOOBB K MPHUPOJIC; YBAKEHHE K
OKPYXAIOIIUM (YyJalTUMCs, YUUTENSIM, POJUTENSIM U Jp.) — YMETh CIylIaTh U CIBIIIATh MapTHEPA,
MpU3HABaTh MPABO KAXKJOr0 Ha COOCTBEHHOE MHEHME, NMPUHMMATh PEIICHUS C Y4eTOM IO3ULIUN
BCEX YYAaCTHUKOB; UYBCTBO MPEKPACHOTO U 3CTETHUUECKUX YYBCTB HAa OCHOBE 3HAKOMCTBA C MUPOM
BEUIECTB M MX MPEBPALICHHUI; CAMOYBa)X€HHE W SMOLMOHAIBHO-TIOJOKUTEIBHOE OTHOILIEHUE K
ceOe;

npu3zHaeamyp: NEHHOCTb 3JJ0POBBS (CBOEro M JAPYruX JIOJEH); HEOOXOIUMOCTh CaMOBBIPAKEHUS,
caMopeanu3aliy, COLUAIBHOTO MPU3HAHMUS;

0CO3Haeamyp: TOTOBHOCTb (WM HETOTOBHOCTb) K CAMOCTOSITEJIBHBIM IOCTYNKaM M JIE€UCTBUAM,
OTBETCTBEHHOCTh 32 WX PEe3YNIbTaThl, TOTOBHOCTHh (MJIHM HETOTOBHOCTH) OTKPBHITO BBIpAXaTh U
OTCTaWBaTh CBOIO MO3HIINIO U KPUTUIHO OTHOCUTHCS K CBOUM TTOCTYIIKAM;

nPOANAMY: HKOJOTHMUECKOE CO3HAHME; J0OpOKENaTeNbHOCTh, JIOBEpHE M BHUMATEIBHOCTh K
JIIOJSIM, TOTOBHOCTb K COTPYAHHUYECTBY U JIpY*kO0€, OKa3aHUIO MOMOIIM T€M, KTO B HEW HYXIaeTcs;
0000IIEHHBIH, YCTOMUMBBIA M W30MpaTENbHBIA I103HABATEIbHBIH WHTEpEC, WHHUIIMATHBY H
JM0003HATENLHOCTD B U3yUYE€HUU MUPA BEILIECTB U PEAKIU; 1IeIeyCTPEMICHHOCTh U HACTOWYMBOCTh
B JIOCTWXXEHMU 1IeJel, TOTOBHOCTh K MPEOJIOJICHUIO TPYIHOCTEH; yOeKIEHHOCTh B BO3MOKHOCTHU
MO3HAHUSI TMPUPOJBI, HEOOXOAMMOCTH Ppa3yMHOIO HCIOJB30BaHUS JIOCTH)KEHUNH HayKd U
TEXHOJIOTHH JJIsl pa3BUTHS OOIIECTBA;

ymemp: YCTAHABIMBATH CBSA3b MEXAY LEJNbI0 HU3YYEHMS XMMHUM M TeM, 1 4Yero OHa
OCYHIECTBJsIETC (MOTHBaMH); BBIMOJHATH KOPPUTHPYIONIYIO CAMOOLECHKY, 3aKJIIOYAIOU[yloCcs B
KOHTpOJE 3a MPOLECCOM M3y4YeHUs XHMHUA M BHECEHUHM HEOOXOJAMMBIX KOPPEKTHUBOB,
COOTBETCTBYIOIIMX JTAallaM MU CIIOCO0AM HU3YYCHUS Kypca XHMHH; BBIIOJIHATH PETPOCIEKTUBHYIO



CaMOOIICHKY, 3aKJIIOYAIOIIyIOCS B OLIEHKE IIpollecca M pe3yibTaTa H3Y4YEeHHUS Kypca XUMHUHU
OCHOBHOM IIIKOJIBI, TOJABEACHUU UTOTOB HA OCHOBE COOTHECEHUS 1IEJICH U pe3yIbTaTOB;

CTPOUTH KU3HEHHBbIE U MPOPECCHOHANbHbIE IUIAHBI C YYE€TOM KOHKPETHBIX COLMAIbHO-
HCTOPUUCCKHUX, TTOJIUTHYCCKUX WU S3KOHOMUUYCCKHUX YCHOBI/IP'I; 0OCO3HaBaTh CO6CTB€HHBI€ IIEHHOCTHU U
COOTBETCTBHUE UX

MNPUHUMACMBIM B JKHU3HU PCHICHUAM,; BCCTH AHAJIOT HAa OCHOBC pPAaBHOIIPABHBLIX OTHOILIEHUU H
B3aMMHOI0 YBa)XCHMUSI; BBIICTISATh HPABCTBEHHBIN aCIEKT MOBEACHUSI 1 COOTHOCUTH MOCTYIKU (CBOU
U JIpyruxX JIIOeH) U COOBITUS C HIPHUHATBIMM STHYECKMMHM HOpMaMmH; B IIpelelax CBOUX
BO3MOXXHOCTEH MPOTHUBOACHCTBOBATH JACUCTBUAM U BIMSHUSIM, IPEICTABISIIONIMM yrpo3y >KU3HH,
3JI0pPOBBIO U OE30MACHOCTH TUYHOCTH U OOIIECTBA.

I[lnanupyemMblie pe3yabTaTbl 00y4eHUs:

BbINyCKHUK HAYYHMTCS:

* ONMKCHIBATh CBOMCTBA TBEPHABIX, IKHUJAKHX, Tra3000pa3HbIX BEIIECTB, BBIACTAS HX
CYIIECTBCHHBIC TIPU3HAKHY;

* XapaKTepU30BaTh BEIIECTBA M0 COCTABY, CTPOCHHIO U CBOMCTBAM, yCTaHABIMBATh IPUUYUHHO-
CJICACTBCHHBIC CBA3U MCKAY AAHHBIMU XapaKTCPUCTUKAMU BCIICCTBA,

* PaCKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKHX MOHITHH «aTOM», «MOJIEKYNa», «XUMHUYECKHM
AIEMEHT», «IIPOCTOE BEHICCTBOY», «CJIOXHOE BEIICCTBO», «BAICHTHOCTHY», HCIOJIB3YS 3HAKOBYIO
CUCTEMY XUMUU;

* 1300pakaTh COCTAB MPOCTEHIINX BEIIECTB C MOMOIIBI0 XUMHUECKUX (OPMYI U CYITHOCTh
XUMHUYECKHUX PEaKIH ¢ TOMOIIbI0 XUMUYECKIX YPABHEHU;

¢ BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJSIPHYIO W MOJMIPHYHO MAacCChbl BCIIECCTB, a TaKXKE
MacCOBYIO JIONI0 XHMHUYECKOTO J3JIEMEHTa B COCAMHEHUAX JJS OLEHKH HUX MPaKTUYECKOU
3HAYUMOCTH;

* CpaBHUBATh 110 COCTAaBY OKCH/IbI, OCHOBAHHUSI, KUCTIOTHI, COJIH;

° KJ'IaCCI/I(bI/IHI/IpOBaTI) OKCHUIbI U OCHOBAHUA 110 CBOI\/JICTBaM, KHCJIOTBI U COJIK IO COCTAaBY,

* MI0JIH30BATHCSI TAOOPATOPHBIM 00OPYIOBAHUEM M XUMUYECKOW MOCYAOH;

¢ IPOBOAUTE HECIOKHBIC XHUMHWYCCKHUC OIIBITBI U Ha6J'IIOI[€HI/I$I 3a HU3MEHEHHUSIMU CBOWCTB
BEIIECTB B IpOlleCCE€ WX TNPEBpalleHUi; COONMI0IaTh MpaBWiIa TEXHUKH O€30MacHOCTH TMpHU
MPOBEACHUH HAOJIOICHUI U OTIBITOB;

* pa3nUyYaTh SKCHEPUMEHTAIBHO KHUCIOTHI U MIENOYH, MOIb3YICh MHIUKATOPAMHU; OCO3HABATh
HEO0OXOMMOCTH COOTIOICHUSI Mep 0€30MacHOCTH MPU OOPAIICHUH C KUCIOTaMU U MIEI0YaMHu.

* pacKpbIBaTh CMBICI Mepuoanydeckoro 3akona J{. 1. Menneneesa;

* ONMCBIBATh U XapaKTEpHU30BaTh TAOIUYHYIO (HOPMY MEPUOIUYECKON CHUCTEMBI XHUMHUUYECKUX
AJIEMEHTOB;

* XapaKTepu30BaTh COCTaB AaTOMHBIX SIIEp U paclpeiesieHHe 4YHcia dJISKTPOHOB TIO
ANEKTPOHHBIM CIIOSIM aTOMOB XUMHUYECKHUX 3JIEMEHTOB MAJIbIX MEPUOJIOB MEPHOJUIECKON CUCTEMBI,
a TaKXXE KaJIus U KaJIbIIUs,

* pa3nuy4aTh BUJBl XHUMHUYECKOH CBS3U: WOHHYIO, KOBJICHTHYIO TOJSIPHYIO, KOBAJICHTHYIO
HETIOJIAPHYIO ¥ METAJINYECKYIO;

* U300pakaTh DJIIEKTPOHHO-HOHHBIE (OPMYNIBI BemiecTB, O0OpPa30BaHHBIX XUMHUYECKUMU
CBA35MU pa3HOr'o BUIA,

* BBISIBIISITh 3aBUCHMOCTH CBOWMCTB BEHIECTB OT CTPOSHUS HMX KPHUCTAUIMYECKUX PEIIETOK:
HWOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX, METAJTITIMUYCCKHX

* XapaKTepu30BaTh XHUMHUYECKHE OJJIEMEHThHI M WX COCJUHEHHS Ha OCHOBE IOJIOKCHHUS
AJIEMEHTOB B TIEPHOINYECKON CUCTEME U OCOOEHHOCTEH CTPOEHUS X aTOMOB;

* XapaKTepu30BaTh HAyYHOE M MHPOBO33PEHUECKOE 3HAYCHHE IEPUOJUYECKOr0 3aKOHA H
MEPUOIMYECKOM CHUCTEMBI XHUMHYECKHX dnemeHTOB [I. 1. MenneneeBa; © oOBACHATH CYTh
XUMHUYCCKUX IMPOUCCCOB U UX NPUHIHUIIUAJIBHOC OTIINYHEC OT (bI/ISI/I‘-IGCKI/IX;

* Ha3bIBATh MIPU3HAKU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEaAKIINIA;

* YCTAQHABJIMBATh IPUHAUICKHOCTh XUMUYECKON PEAaKIUU K ONPEAEIEHHOMY THUILY 110 OJHOMY
U3 KJacCU(PUKAIMOHHBIX NMPU3HAKOB: 1) O YMCIy UM COCTaBY HMCXOJHBIX BEIIECTB U NMPOIYKTOB



peaknuu (peakiuyu COCTUHEHHUS, PAa3JIOKEHUS, 3aMEIICHUS U OOMEHA); 2) MO BBIJACICHHUIO WU
MOTJIOMICHUIO TEIUIOTHl (PEeakiuu 3K30TEPMUYECKHUE U DHJIOTEPMHUYECKHE); 3) [0 HM3MEHEHHUIO
CTETEHEeW OKHUCICHUS XHUMHYECKHX OJJIEMEHTOB (PeaKkIUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC);
4) o 06paTUMOCTH Tpoliecca (peakiuu 0OpaTUMbIC U HEOOpATUMBIC);

* COCTABJIATh YPaBHEHUSI SJIEKTPOIUTHUECKOMN AUCCOIMAIIMY KUCIIOT, IENI0Yel, COJIeH; MOJIHbIe
U COKpamEHHBICE HWOHHBIE YpaBHEHHS peaknuii OOMEHa; ypaBHEHHS  OKHCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKIUi;

* MPOTHO3UPOBATH TMPOIYKTHl XUMHUYECKHX peakiuuid mo (opMyliaM/Ha3BaHUSM HCXOIHBIX
BELIECTB; OIPeIesATh HCXOIHbIE BEeLECTBa M0 (opMysiaM/Ha3BaHUSAM MPOAYKTOB PEaKIIHH;

* COCTaBJISAITb YPaBHEHUSI PEAKIUN, COOTBETCTBYIOIIMX IIOCJIEIOBATEIBHOCTU («IIETIOYKE))
MpEeBpaLICHUI HEOPraHUYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB;

* BBISIBJISITh B MPOLECCE DKCIEPUMEHTA MNPU3HAKHU, CBUJETEILCTBYIOUIME O MPOTEKAHUHU
XUMHYECKON peaKilny;

* [IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MAaCCOBOU J10JIEH PAaCTBOPEHHOTO BEILIECTBA;

* OMPENIENSTh XapaKkTep CPeabl BOJHBIX PACTBOPOB KUCIIOT U IIENOUeH M0 U3MEHEHHIO OKPACKH
WHJIUKaTOPOB;

* IPOBOJIUTh KAUECTBEHHBIC pEAKIMH, MOATBEPKIAIONINE HAIW4YHE B BOJHBIX PacTBOpPax
BEILIECTB OTACJIbHBIX HOHOB

* ONpENeNsATh MPUHAMJICKHOCTh HEOPTraHMYECKHUX BEHIECTB K OJHOMY U3 HM3YUYEHHBIX
KJIACCOB/TPYIIIT: METAJIIBI U HEMETAJUIBI, OKCHJIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBJIATH (POPMYIIBI BEIIECTB 10 UX HA3BAHUSIM;

* OIPECIISTh BAJICHTHOCTD U CTEIIEHb OKUCIICHUS SJIEMEHTOB B BEII[ECTBAX;

* COCTaBNIATH (OPMYIJIbI HEOPTraHMYECKHX COEAMHEHHUU IO BAJIIGHTHOCTSAM U CTEMEHSIM
OKHCJICHUSI DJIEMEHTOB, a TaK)Ke 3apsjaM HOHOB, YKa3aHHBIM B TaOJIMIlE PACTBOPUMOCTH KHUCIOT,
OCHOBAHHWH U COJIEH;

* OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHUsSI (U3MUYECKUX M XHUMHYECKUX CBOMCTB MPOCTHIX
BeIIECTB (METAJUIOB U HEMETAJNIOB) M X BBICIIMX OKCHJOB, 00pa30BaHHBIX 3JIEMEHTAMH BTOPOTO U
TPETHETO MEePUOIOB;

* Ha3bpIBaTh OOIME XMMHYECKHE CBOMCTBA, XapaKTEepHBIE AJS TPYII OKCHJIIOB: KHUCIOTHBIX,
OCHOBHEIX;

* Ha3pIBaTh OOIME€ XUMHYECKHE CBOWCTBA, XapaKTepHBIE IS KaXKIOTO M3 KIACCOB
HEOPraHWYECKUX BEILIECTB: KUCJIOT, OCHOBAaHUM, COJIEH;

* IPUBOAUTH MPUMEPHI PEAKIUi, MOATBEPKAAOIIUX XUMHUYECKHE CBOMCTBA HEOPTaHUYECKUX
BEIIIECTB: OKCHOB, KMCIIOT, OCHOBAaHHM U COJICH;

* ONPEAENATh  BEIIECTBO-OKUCIUTEIb M  BEIIECTBO-BOCCTAHOBUTEIb B  OKHCIHUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHSIX;

* COCTaBJIATh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIM OanaHc (Uisi HW3yYEHHBIX pPEaKIHii) Mo
MIPEAJIOKEHHBIM CXEMaM PEaKIIHii;

* MPOBOJIUTH J1A0OPATOPHBIC OMBITHI, MOATBEPKIAIONINE XUMHYECKHE CBONCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKHUX BEIIECTB;

Boinycknuk noayuum 603mo0cHOCHb HAYUUMbCA:

* TPAaMOTHO OOpaIaTHCS C BENIECTBAMH B TIOBCETHEBHOM JKU3HU;

* 0CO3HABaTh HEOOXOIMMOCThH COOJIOICHUS MPABUI SKOJOTHYECKH 0€30MacHOTO MOBEACHUS B
OKpY>Karoller NpUpoHON CpeE;

* IOHUMATh CMBICT M HEOOXOJUMOCTh COOMIOACHUS NPEANUCAHHMA, TMpeaJaraéMbiXx B
WHCTPYKIUAX TI0 UCTIOJIB30BAHMIO JICKAPCTB, CPEJCTB OBITOBOM XUMHUU U JP.;

* HCTIONIB30BaTh ~ MPUOOPETEHHBIE  KIIOYEBBIE  KOMIIETEHTHOCTH  TNPU  BBIMOJHEHUH
HCCIIEIOBATENIbCKUX TPOEKTOB MO H3YYEHUIO CBOWCTB, CHOCOOOB MOJy4EHUS U PaClO3HABaHUS
BEILIECTB;

* pa3BHBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YS CPEJICTBA YCTHON M MUCHhMEHHON
KOMMYHHKAIIUM Tpu paboTe C TEKCTaMH y4yeOHWKAa U JOMOJHUTEIBHOW JHUTEPaTypOH,



CIIPaBOYHBIMH TaOJMMIAMH, MPOSBIATH TOTOBHOCTh K YBOKEHHIO WHOW TOYKH 3pEHUS IIPH
00CYXJIEHUH Pe3yIbTaTOB BBHITIOJTHEHHOW PaOOTHI;

* 00BEKTUBHO OIEHNWBATh MH(OPMALIMIO O BEHIECTBAX M XUMHUYECKHX IMPOIECCaX, KPUTUIECKH
OTHOCUTBCSI K TICEBJOHAY4YHOW HH(OpManuu, HEZOOPOCOBECTHOW peKiIaMe, Kacaromeics
UCIIOJIb30BAHUS PA3JINYHBIX BEIIECTB.

* OCO3HABaTh 3HAUCHHE TEOPETUUECCKUX 3HAHUHN /ISl IPAKTHUECKON AEATEIbHOCTH YEJI0BEKa;

* ONMCHIBATh U3yYCHHBIC OOBEKTHI KAK CUCTEMBI, IPUMEHSIS JIOTUKY CHCTEMHOTO aHAJIH3a;

* IPUMCHSATh 3HAHHUS O 3aKOHOMEPHOCTSX NEPHOANYCCKON CUCTEMbl XMMUYECKUX 3JICMEHTOB
111 OOBSICHEHUSI ¥ TIPEIBUJICHNS CBOMCTB KOHKPETHBIX BEILECTB;

* pa3BuBaTh WH(GOPMAIMOHHYI0 KOMIETEHTHOCTh IIOCPEACTBOM YIIIyOJNEHHS 3HAaHUA 00
UCTOPUH CTAHOBJICHHUS XUMHYECKOH HayKH, €€ OCHOBHBIX HMOHSTHH, MEPHOANYECKOTO 3aKOHA KaK
OJJTHOTO M3 BAKHEUIIMX 3aKOHOB IPUPOJBI, & TAKKE O COBPEMEHHBIX JOCTHXKCHUSX HAYKH U
TEXHUKH.

* COCTABJISITh MOJICKYJISIPHBIC M TIOJHBIC MOHHBIC YPaBHEHHS 110 COKPANIEHHBIM HOHHBIM
YpaBHEHHSIM;

* IPUBOJUTH TIPUMEPBI PEAKIIUii, TOATBEPKIAIOIINX CYIIIECTBOBAHUE B3aUMOCBS3U MEXKIY
OCHOBHBIMH KJIaCCAMH HEOPTaHUYECKUX BEIECTB;

* IPOTHO3UPOBATH PE3YJIbTATHI BO3CHCTBHS PA3IMYHBIX (PAKTOPOB HA U3MEHEHUE CKOPOCTH
XMMHYECKON peaKIlny;

* IPOTHO3UPOBATH PE3YJIbTATHI BO3CHCTBHS PA3IMUHBIX (PAaKTOPOB HA CMEILICHUE XUMUIECKOTO
paBHOBECHSL.

* IPOrHO3UPOBATh XMMUYECKHE CBOWCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* IPOTHO3UPOBAThH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTEIBHBIE WIIM BOCCTAHOBUTEIIBHEIC
CBOICTBA C YYETOM CTENEHEW OKUCIICHHS DJIEMEHTOB, BXOAIINX B €TI0 COCTAB;

* BBISIBJISITH CYIIECTBOBaHHWE I'€HETHUECKON B3aMMOCBSI3U MEX/y BEIIECTBAMH B PSIY: IPOCTOE
BEIIECTBO — OKCHJ] — THJIPOKCHUI — COJIb;

* OPTaHU30BBIBATh, IPOBOIUTH YUCHUIECKUE ITPOSKTHI 110 UCCIIEIOBAHUIO CBOWCTB BEIIECTB,
MMEIOIINX BXHOE MPAKTHIECKOE 3HAYCHHUE.



6. YueOHo-TeMaTHYecKOe IUIAHUPOBaHHUE 10 XUMHUM B 7 KJacce

n/a

Temsbl pazzenon

Kon-
BO

qaCoB

Tema u conepxanue
ypoka

XapakTeprucTHUKa OCHOBHBIX
BUJIOB JICATEIBHOCTH
yyammxcs (Ha ypoBHe
Y4eOHBIX ICUCTBHI)

Tema 1. Xumus B
HEHTPE
€CTECTBO3HAHUA

11

XuMus Kak 4acTh
€CTECTBO3HAHHS.
Merons!l nu3ydeHus
€CTECTBO3HAHHS.
MopnenupoBaHue.
Xumugeckast
CUMBOJIMKA. XUMHUSI U
¢u3uka. ArperaTHbie
COCTOSIHHS BEIIICCTBA.
Xumus u reorpadus.
Xumus 1 OHOJIOTHSL.
KadgecTBeHHEIC
peaKIMK B XUMUH.
I1.P.NoNel,2

3HaTB IpeIMEThl U3YUYECHHUS
€CTECTBEHHOHAYYHBIX
JTUCITUTLINH, B TOM YHCIIE
XHMHH, TTIOHATHA "Ten0",
"BeriecTBo".

YMeThb OnuchIBaTh
¢du3nueckue cBoicTBa
pa3IMYHBIX BEIIECTB.
3HaTh Kak o0pamarbCes ¢
XUMHUYECKOHN NOCYAOU U
1a00pPaTOPHBIM
o0opynoBaHueEM,
XUMUYECKOH
MUKpOJIadopaTopHei.
OO0BbACHATH POJIb U
3HAYEHHE MPEIMETHBIX
MOJEeJIEH.

3HaTh 3HAKM XUMHUYECKHUX
AJIEMEHTOB, JTal0T
ONpeAeIeHNe XUMHYECKON
bopMybI.

OT1auyare 1o 3anucu
MIOHSTHSI aTOM U MOJIEKYJa
MIPOCTOTO BEIIIECTBA.
YMerb COOTHOCUTH
CTPOEHHUE U CBOMCTBA
pa3IMYHBIX BEIIECTB.
3HaTh 3aBHUCHUMOCTD
arperaTHOro COCTOSHUS
BEIIIECTBA OT €T0 CTPOCHUS.
YmMmertb pabotats C
KOJUTCKITMOHHBIM
MaTepuaIoM, UCTIOIb3Ys
TEKCTOBYIO MH(GOPMAITHIO
npeoOpasyror e€ B
JarpaMmbl 1 HA000pOT.
OmnpeneasaTs HaTU4YNe
OpraHUYECKHUX BEIIECTB.
IlnanupoBars U
NMPOBOAUTH XUMHUYCCKUN
AKCIIEPUMEHT, COCTaBUTh
OTYET O MPOJETAHHOU
pabote

Tema 2.
Maremarnka B
XUMHUH

OTHOCHUTEILHEIE
aATOMHBEBIC U
MOJICKYJISIPHBIE

JaBaThb onpenesneHne
XUMUYECKOH POpMyIIBI
BEIECTBA, (DOPMYIHUPOBKY




Macchbl. MaccoBas
JIOJISI XUMHYECKOT'O
3JIEMCHTA B CII0KHOM
BellecTBe. BrIBO
IIPOCTEUILIEH
(dbopMyIIBI BelllecTBa
10 MAaCCOBBIM JIOJISIM
3JIEMEHTOB. UncThIE
BCIISCTBA M CMECH.
O0ObBEMHAA 101
KOMITOHEHTA ra30Bou
cmecu. MaccoBast
JIOJIS BEIIEeCTBA B
pactBope. MaccoBas

JIOJISl IPUMECEH.
IT.p.Ne3, K.P.Nel

3aKOHA MOCTOSHCTBA
BCIIICCTBA.

I[MoHUMATH M 3aIMCHIBATH
(hOpMyJIBI BEIIIECTB.
OmnpeneasaTs cocTan
BEIIECTB 110 XUMUYECKUM
dbopmynam,
MPUHAIIEKHOCTh K IPOCTHIM
U CJIO)KHBIM BEIIIECTBAM.
YMeTh BBIUUCIIATH
MacCOBYIO JIOJIO B
COCJIMHECHUH, OTIPE/ICIISITh
MIPOCTEHIIYIO OopMyITy
BEIIIECTBA 110 MACCOBBIM
JIOTISIM.

3HATDH NPOIICHTHBII COCTAB
BO3/yXa M0 00BEMY,
MMOCTOSTHHBIC U TICPEMEHHBIC
COCTaBHbBIC YACTH BO3/yXa.
Ymers onpeneniats
00BEMHYIO JIOJTIO Ta3a B
cMecu 1 00beM rasza 1o
dopmyie. Beraucisath
MacCOBYIO JIOJIO BEIIECTBA B
pacTBoOpe, Maccy BellecTBa
o ¢opmyse. BeimomHaTs
pacyeThl Ik TPUTOTOBIICHHUSI
PacTBOPOB C OTPeIeIIeHHON
MacCOBOM J0JIEeH
pPacTBOPEHHOTO BEIIECTBA.
YMeThb NpUTrOTOBUTH
pacTBop.

Tewma 3. SIBneHus,
MPOUCXOISIINE C
BEIIIECTBAMH

11

Paznenenmne cmecei.
OunbTpoBaHUE U
azicopOoIusL.
@unbTpOBaHKE U
azcopOus.
XuMu4yeckue
peakuuu. [Ipusnaku
XAMHUYECKUX PEAKIUMN.
I1.P.NeNe 4,5.6,
K.P.Ne2.

3HaTh c1IOCOOBI pa3/ieIeHUs
cMmeceil B ObITY U
IIPOMBIIIJIEHHOCTH.

YMmerh IUIaHUPOBATH U
IIPOBOAUTH XUMUYECKHE
9KCIIEPUMEHTHI, HAOJIFOIAFOT,
aHAIN3UPYIOT, JEJIAI0T
BBIBO/JIBI.

3HaTh NOHATHE
"XUMHUYECKasi peaKius'".
OT1iaM4aTh XUMHUYECKYIO
pPeaKIuio OT PU3UUECKHUX
SBJICHUH, YCIIOBUS
MIPOBEACHUS XUMUYECKOU
peaxkuuy oT IPU3HAKOB.
IIpuMeHATH TEOPETUUECKHIT
MaTrepuall, U3y4eHHbIN Ha
MpEeABIAYIINX YPOKax Ha
MpPaKTHUKE.
JleMoHCTPUPOBATH YMEHUS




HOJIL30BAHUS XUMHUYECKOU
TEPMHUHOJIOTUEH U
CHUMBOJIUKOH.

Tema 4. Pacckasbl
0 XUMUH

Vuennueckas
KOH(epeHIH
«Brrmaronuecs
PYCCKHE YyUEHBIE -
xuMukmn». KoHkypce
COOOILIEHUH yJaluxcs
«Moé mrobumoe
Benectso». KoHkype
YYCHHUYECKUX
MIPOCKTOB.

YMmeTh onuchBaTh
OCHOBHBIE 3Tallbl OTKPBITUH
B XMMHUHU U YUEHBIX
CIENABUINX 3TH OTKPBITHUS.
3HaTh UCTOPHUIO OTKPBITHS,
IIOJIyYEHUS U 3HAUCHUS
OCHOBHBIX XUMHUYECKUX
BEILECTB. 3HATH UCTOPHIO
OTKPBITHS] XUMHYECKUX
peaKkuui.




9. YueOHO-TeMaTHYeCcKOe IVIAHUPOBAaHNeE 10 XUMHUH B 8 Kj1acce

No Tembl paznenon Kou- Tembl ypokoB XapakTepucTHKa OCHOBHBIX BUI0B
/i BO JESITEIIBHOCTH 00YJarOIIHXCsl
4acoB
1 [Ipeamer xumumu. Pasimyare npeaMersl U3y4eHUs
Tema 1. BBenenue B 7 Bemtectna. €CTECTBEHHBIX HaYK.
XHMHUIO [IpeBpamenus Hao0.sr01aTh M onucbIBATH
Bewects. Poib buznyecKkrue 1 XUMHUYECKHE SIBICHUS.
XHUMUH B KU3HHA Ha0ronaTh CBOMCTBA BEIIECTB U UX
YeJIoBeKa MU3MEHEHUS B X0/1€ XUMUYECKUX
[Tepuonnueckas peakuui
cucremMa YuacTBOBaTh B 00CYKICHUU
XUMUYECKUX Ha0JII0JaEMBIX SIBJIICHUM.
3JIEMEHTOB. 3HAKU Bricka3bIiBaTh NPEANOI0KEHUS -
XUMUYECKUX TUTIOTE3HbI.
3JIEMEHTOB H3yuaTth cTpoeHue miaMeHu.
XUMUYECKUE PaccunThiBaTh OTHOCUTENIBHYIO
(bopMyIbI. MOJIEKYJISIPHYIO Maccy 1o opmynam
OtHocuTeNbHAS BEILIECTB.
aTOMHas U ®opMHPOBATH IEHHOCTHBIE
MOJICKYJISIpHAS OTHOILICHUS JIPYT K APYTY, YUUTEIIO,
MAacCCBhl. aBTOpaM OTKPBITUN U N300PETEHMUIA,
Pacuetst o pe3ynbTaTam OOy4eHHs.
XAMUYECKOU DopMHpOBATH YMEHHUS
(dbopmyre BemecTBa. | BOCIPUHUMATh, TiepepadaTbiBaTh U
ITP Nel,2,3 IIPEABSABIIATH UHPOPMALIUIO B
CJIOBECHOM,  00Opa3HOW, CHUMBOJIH-
yeckoil (Qopmax, aHaNM3UPOBATH U
nepepadbaTbIBaTh MOJIy4YEHHYIO
uH(pOpMAIIMIO B  COOTBETCTBHH C
MOCTaBJICHHBIMH 3a/1a4aMU, BBIICIATH
OCHOBHO€ COJEp>KaHUE MPOUYUTAHHOTO
TEeKCTa, HAXOJUTh B HEM OTBETHI Ha
MIOCTaBJIEHHBIE BOMPOCHI M H3Jararb
€ro;
Pa3zBuBaTh  MOHOJIOTMYECKYIO U
JINAJIOTUYECKYIO peub, YMEHUS
BBIPAXKATh CBOU MBICITH u
CHOCOOHOCTH BBICITYIINBATh
cobecenHUKa, TOHUMATh €r0 TOYKY
3peHHUs], MPU3HABATH MPABO JAPYTOro
YeJI0BeKa Ha MHOE MHECHHUE;
®opmupoBarb yMmeHHs paboTath B
TpyIIe C BBINOJHEHHEM Pa3IMYHBIX
COIIMAILHBIX POJIEH, MPEJICTaBIATh U
OTCTaMBaTh  CBOM  B3IJISABI W
yOeXIeHMsI, BECTU AUCKYCCHUIO.
2 Tema 2. ATOMBI 9 OcHoBHbIE PaznuyaTth NOHATUS «MOJIEKYTIaY,
XHMHYECKHX CBEJICHUS O «aTOM», «XMMHYECKHH SIIEMEHT».
3J1eMEHTOB CTPOECHHH ATOMOB M3mepsATH CKOPOCTH PAaBHOMEPHOTO




SnepHble peakuuu.
H3zoTommr
Crpoenue
AJICKTPOHHBIX
000JI04EK aTOMOB
[Tepuonuueckuii
3aKOH U
nepuoanIecKas
cHcTeMa
XUMHUYECKUX
anemenToB J[.1.
Menneneena
HNonnas cBs3b
KoBanenTHas
HETIOJSIpHAs CBS3h
KoBanenTHas
TIOJISIPHASI CBSI3b
Merannndeckas
CBSI3b

KPNel

JIBUYKEHUSI.
IIpeacraBiasATs pe3ynbTaThl
W3MEPEHUI U BBIYUCIIEHUI B BUJIE
Ta0IuI] ¥ TpaduKOB.

OnpenensiTb nyTh, IPOIACHHBIN 32
JTAHHBIN IPOMEKYTOK BPEMEHU, U
CKOpOCTB Tefa 1o rpaduky
3aBUCUMOCTH IIyTH PAaBHOMEPHOTO
JIBUKEHUS OT BPEMEHHU.
PaccuutbIBaTh IyTh U CKOPOCTH IIPU
PAaBHOYCKOPEHHOM IPSIMOJIMHENHOM
JIBUJKEHUH Tea.

N3mepsATH yCKOpEHHE CBOOOIHOTO
MaJeHUsl.

®opMupoOBaTh LICHHOCTHBIE
OTHOLLIEHUS IPYT K APYTY, YUUTEIIO,
aBTOpaM OTKPBITUH M N300peTeHUH,
pe3ynbTaTam OOy4eHHs.
DopMHpOBATH YMEHHUS
BOCIIPHHMMATh, TIiepepadaTeiBaTh W
MPEABSBIATh uH(pOpMaIHIO B
CJIOBECHOM,  0OOpa3HOW, CHUMBOJIH-
yeckoil (Qopmax, aHaIM3UPOBaTh U
nepepabaTbIBaTh MOJIy4YEHHYIO
uHpOpMALMI0O B  COOTBETCTBUU C
MIOCTaBJIEHHBIMU 3aJ[auaMU, BBIIEIATH
OCHOBHO€ COZIEpKaHHE MTPOYUTAHHOTO
TEKCTa, HaXOAUThb B HEM OTBEThl Ha
IIOCTABJIEHHBIE BOIPOCHI U W3Jararb
ero;

Pa3BuBaThb  MOHOJIOTHYECKYIO U
JUAJIOTMYECKYIO peub, YMEHHUS
BBIPaXaTh CBOM MBICIIN "
CIIOCOOHOCTH BBICITYIIINBATh
cobeceHNKa, MMOHMMAaTh €ro TOUYKY
3peHusi, IpHU3HaBaThb MPaBO IPYroro
4eJI0BEKa Ha MHOE MHEHME;
®opmupoBarb yMmeHus paboTaTh B
Ipynne ¢ BBIIOJHEHUEM pa3IMYHbIX
COLIMANIBHBIX POJIEH, MPEACTaBIATh U
OTCTamBaTh  CBOM  B3INIAABl U
yOEXKIeHHsI, BECTH TUCKYCCHIO.

Tema 3. IIpocTbie
BellecTBa

[IpocTsle BemecTBa-
MeTaJuIbl

[IpocTeie BemecTBa-
HEMETaJIJIbI
KomunuecTso
BElIECTBA
MosipHbIii 00beM

HccnenoBarh CBOMCTBA N3y4aeMbIX
BELIECTB.

Hao0JropaTh M onucbIBaTH
XMMHUYECKHE PEAKIINH C TOMOLIbIO
€CTECTBEHHOTO SI3bIKA U SI3bIKA XUMHHU.
XapakTepu30BaTh XUMUYECKHE
AJIEMEHTBI MaJIbIX MIEPUOJIOB IO UX




ra3oB

MOJIOKEHUIO B IEPUOANYECKON
CHCTEME.

Hao0roaaTh 1eMoHCTpUpyEMbIE U
CaMOCTOATEILHO TPOBOJAUMBIE
OIIBITHI.

OnnceiBaTh CBOMCTBA H3y4aeMbIX
BCIISCTB Ha OCHOBE HAOIIOJACHUM 3a
MX MPEBPALLICHUSIMU.

O000INTL 3HAHNUA U €JIaTh BEIBOIBI
0 3aKOHOMEPHOCTAX MU3MEHEHUH
CBOMCTB HEMETAJLJIOB M METAILIIOB B
MepUoJIax U TPyNIax MepuoIndecKoin
CHCTEMEL.

IIporuo3upoBarthb CBOICTBa
HEU3Y4YEHHBIX 3JIEMEHTOB U MX
COCJIMHEHUM Ha OCHOBE 3HAUCHUH O
MEPUONYECKOM 3aKOHE.
IIpou3sBecTHn pacyersl ¢
HCITOJIb30BaHUEM (PH3UUYECKUX
BEJIMYMH «KOJIMYECTBO BEIICCTBAY,
«MOJISIPHBIA 00BEM Ta30BY.

Tema 4. 14 | Crenenb oxucnenus | MccienoBars CBOWCTBA M3y4aeMbIX
Coenunenus Baxneiimme knaccsl | BEIIECTB.
XHMHYECKHX OMHApHBIX Hadnronars u ONHUCHIBATH
3J1eMEHTOB COETMHEHMI- XUMHUYECKHE pEeakUUd C MOMOUIBIO
OKCHJBl UM JIETy4HE | ECTECTBEHHOTO S3bIKA U SA3bIKA XUMHH.
BOJIOPOJHBIE Jenarb BbIBOABI U3 PE3YyJIbTaTOB
COEMHEHUS IIPOBEJIEHHBIX XMUMHUYECKHX
OcHoBaHus JKCIIEPUMEHTOB.
Kucnotsr Kaaccnduumposars U3y4acmble
Conu BELIECTBA 10 COCTaBY U CBOMCTBaM.
Kpucrannnueckue
peleTKn
YucTsle BemecTsa u
CMECH
MaccoBas u
o0beMHast 10J11
KOMITOHEHTOB
cMmecu(pacTBopa)
ITPNe4
ITPNeS
KPNe2
Tema 5. 13 | ®usnueckue Ha0aronaTs u onuchiBaTh
HN3menenns, SBJICHUS B XUMUU XUMHUYECKHE PEaKI[UU C TOMOIIBIO
NPOUCXOJsIIIIME C XuMuyeckue €CTECTBEHHOT'O SI3bIKA U SI3bIKA XUMUHU.
BellleCTBAMM peakuuu HccaenoBats M ONUCHIBATH
XuMuyeckue YCIIOBUS, BIMSIIOIINE HA CKOPOCTh
yYpaBHEHMUSI XUMHUYECKON peaKIuH.

Pacuetrl o




XAMHYECKHM
ypaBHEHUSM
Peaknu
paslIoKeHUs
Peaknu
COEIMHEHUS
Peaknu
3aMeICHH
Peakuuu oOMmena
THIBI XUMHYECKHX
peakuuii Ha
MpUMEpPE CBOMCTB
BOJIBI

KPNe3
Tema 6. 21 | PactBopenue. IIpoBoauTh HAOIIOIEHNUS 32
PacrBopenmue. PactBOpuMOCTb MMOBEJICHUEM BEIIIECTB B pacTBOpax, 3a
PacTBopsl. Peakuuu BCIIECTB B BOJIC XUMUYECKUMH PEAKIUSIMU,
HOHHOI'0 00MEHA U DIEeKTPONIMTHYECKAs | MPOTEKAIOIIUMH B pacTBOpax.
OKHCJIUTEIbHO- JIACCOIHAIHS JlaBaThb onpeercHue NOHITHI
BOCCTAHOBHTEJIbHBIE OcHoBHbBIC (OQIEKTPOIIUTY, KHEIIECKTPOIIHT,
peakuumn MOJIOKEHUS TEOPUH | «IJIEKTPOIUTUUECKAS TUCCOIUAIINS.
BJIEKTPOIUTHYECKON | O000IMTH MOHATUS «KATHOHY,
JACCOIAIIN «QHHOHY.

HNonnsle ypaBHEHHS
Kucaotsl, nx
KinaccupuKanus u
CBOMCTBA
OcHoBaHUs, UX
KJ1accupukanus u
CBOMCTBa

OKcHIBI, UX
KinaccupuKanus u
CBOMCTBaA

Comnm, ux
KinaccupuKanus u
CBOMCTBaA
I'eneTnueckas cBs3b
MEXTy KlaccaMu
BEIIIECTB
OKuCINTEIIHHO-
BOCCTaHOBUTEIIbHBIC
peaknuu

IIPNe6

ITPNe7

ITPNe8

ITPNe9

KPNe4

HccaenoBarh CBOMCTBA paCTBOPOB
AJIEKTPOJIUTOB.

XapakTepu3oBarhb YCIOBUs TCUCHUS
peakuuii 10 KOHIIa B paCTBOpax
JJIEKTPOJIUTOB.




CHCTEMAaTH3alMs 3HaHUH 110 TeMe
«BBenenuey.

. KonTposbnas padoraNel
mo TeMe «BBeaeHne»

Ne i/t | Tems! paznenos | Koi- TeMmsbl ypokoB XapakTepUCTUKA OCHOBHBIX BUJIOB
BO JESITebHOCTH 00yUaroIINXCsl
4acoB
1 . XapakTepucTuka Hcnonb3oBaTh Mpu  XapaKTEPUCTHUKE
BBenenue. 10 XMMHMYECKOI'0 DJIEMEHTA Ha MIpEBpaIICHUI BEILIECTB MTOHATHS:
Oo0masn OCHOBAaHHHU €r0 IO0JIOKEHUS B «XMMHYECKAsT  peakuus»,  «peakiuu
XapaKTepUCTH Ileproguueckoii cucreme COCIMHEHU», «PEAKLHUH PA3IOKEHUA,
Ka . . Menneneesa «peaxkuu oOMeHay, «peaxkuuu
XUMHYECKHX . CBolicTBa OKCUZIOB, KACJIOT, | 3aMEILEHU», «peakLu
3JIEMEHTOB U OCHOBAaHMH U COJIEN B CBETE HEUTpalIu3alumn», «3K30TEPMHUYECKHUE
XUMHYECKHX TEOPUU JIEKTPOJIUTHIECKON peakuum», «GHJIOTEPMHYECKHUE
peaxkumii. JUCCOLIMALU U OKUCIICHUS- peakuum»,  «oOpaTUMble  pEaKLUn»,
IHepuoanuecku BOCCTaHOBJICHUSA «HeoOpaTUMbIe peakuumn»,
i 32aKO0H U . AmpoTepHbIe OKCUIBI U «OKHCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIC
NepuoAnYecKa TUAPOKCHUIBL. peakuun», «TOMOTE€HHBIE  PEaKLHN»,
s CHCTEeMA . Ilepuonnueckuin «reTepOreHHbIE peakuuny,
XUMHYECKHX 3aKkoH u [lepuoguueckas cuctema | «KaTaIUTHYECKHE peakLumn,
3JIEMEHTOB . . . Menneneena B CBETE | «HEKATAIIMTUYECKHE peaxkuuny,
JA.U.Mennesee YYEHHUS O CTPOCHUU aToMa «TETUI0BOM ahdexr XUMHUYECKOU
Ba. . Xumudeckas peakuun»,  «CKOpOCTb  XMMHUYECKOU
OpraHM3alLys )KUBOM U HEXUBOU peaKuum», «KaTaau3aTopy.
IIPUPOJIBI Xapakrepu3oBaTh XUMUYECKHE
. Knaccudukanus 3JIeMEeHTbl 1—3-ro nepuooB MO UX
XUMUYECKHUX PEAKLU 110 noJIokeHuto B Ilepuonnueckoi cucreme
Pa3IMYHBIM OCHOBaHUAM XUMHUYECKUX  3JeMeHToB [l n.
. [TonsiTEe 0 cKOpOCTH Menneneena: XAMHYECKUM 3HAK,
XUMHUYECKOHN PEaKIIHH. IOPSKOBBIM HOMEp, IEpUOX, IpyIIa,
KaranmsaTopsl. MOATPYINIA, OTHOCUTENIbHAs aTOMHas
. O6006menue u Macca, CTpOeHHUE aToMa.

XapakTepu3zoBaThb 00IIME€ XHMHUYECKHE

cBoiicTBa aM(OTEpPHBIX OKCHAOB U
THJIPOKCUJIOB;  MPHUBOJUTH  MPHUMEPHI
peaxkuui, MOJITBEPK TAOLINX
XUMHYECKHE CBOWCTBA  aM(OTEPHBIX

OKCHJIOB Y TUIPOKCUIIOB.

JlaBaTb XapakTEpUCTUKY XUMHUYECKHUX
peakLyii M0 YUCILY U COCTaBY MCXOIHBIX
BEIIECTB W  IPOAYKTOB  pEaKIMH;
TEIIoBOMy  3(QexTy;  HampaBIEHUIO
IIPOTEKAaHUs  pPEAKUUH;  U3MEHEHHIO
CTerneHen OKHUCIICHUS 3JIEMEHTOB;
arperaTHOMy  COCTOSIHUIO  MCXOJHBIX
BEILECTB; YYaCTHIO KaTaJIU3aTopA.
OO0bsICHATL W TPUBOAUTH NPHUMEPHI
BJIMSIHUS HEKOTOPBIX (akTOpoB (MpHpoa
pearupyromumx BelecTB, KOHLUEHTpaus

BEILECTB,  JABJIICHHE,  TEMIeparypa,
KaTajau3aTop, ITOBEPXHOCTh
COIIPUKOCHOBEHUS pearupyromux
BEUIECTB) HAa CKOPOCTb XHWMHYECKHUX
peaxkuuii;

Hab6aonats m onuchbIBaThL ypaBHEHUS
peakuui MEXIY BEIlIECTBAMU c
MOMOIIbIO €CTECTBEHHOT'O (PYCCKOTO MU
POJIHOTO) sI3bIKA U SI3bIKA XUMUU;

IIPOBOJIUTH ONBITHI, MNOJITBEPKIAIOLINE




XUMHYECKHE CBOWCTBA  aM(OTEpHBIX
OKCHJIOB W THIPOKCHJIOB; 3aBHCUMOCTH
CKOPOCTH XHMHYECKOH pEakiuu OT
Pa3IUMYHBIX (bakTopoB (mpupona
pearupyromux BeEHIeCTB, KOHIICHTPAIHUS
BCIICCTB,  JIABJICHUE,  TEMIepaTypa,

KaTaJim3arop, MMOBEPXHOCTh
COIIPUKOCHOBCHUS pearupyrommx
BEILIECTB).

(I)Ole/IpOBaTb OEHHOCTHBIC OTHOIICHHUA

JpYT K IpYry, YUYUTEI0, aBTOpaM
OTKPBITHI U U300peTeHuil, pe3yibpraTaMm

00y4eHusI.

@®opMupoOBaTh YMEHUS BOCIPUHUMATD,
nepepadaTbIBaTh " MPEIbSIBISATh
nH(popMaIMI0 B CIOBECHOW, OOpa3HOM,
CHUMBOJINYECKON dopmax,
aHaM3WpOBaTh M IepepadaThiBaTh
MIOJIyYEHHYIO UHPOPMALINIO B
COOTBETCTBUU c MIOCTaBIIEHHBIMH
3aJauamu, BBIJICIIATD OCHOBHOE

COJICpP)KaHHUE  IPOYMUTAHHOTO  TEKCTa,
HaXOIUThb B HEM OTBCTHI Ha
[IOCTaBJICHHBIC BOIPOCHI U U3JIaraTh €ro;
Pa3BuBath MOHOJIOTHYECKYIO 31
JUATIOTMYECKYIO peUb, YMEHUS BbIPAXKaTh
CcBOU MBICIIH u CIIOCOOHOCTH
BBICITYIIMBAaTh COOECEHHKA, MMOHUMATh
€ro TOYKY 3pEeHHsd, IIPU3HABATH IIPaBO
JIPYToro 4eroBeKa Ha HHOE MHEHHE,
®opmupoBath yMeHHS paboTaTh B
Tpynmne ¢ BHINOJHEHUEM Pa3TUYHBIX
COIIUAJIBbHBIX pOJ'IGI\/’I, HpeﬂCTaBJ'H[TB nu
OTCTanMBaTh CBOM B3TJISIBI M YOCKICHHUS,
BCCTU I[I/ICKYCCI/HO.

Tema 1.
MeTasuibl
(154.)
Tema 2.
CaoiicTBa
METAJIJIOB M UX
coeJMHeHHU
(XumMuYeCKUM
NMPAKTHKYM»)
(3 yaca)

18

. [Tonoxxenue
3JIEMEHTOB-METAJUIOB B
IIepnonnueckoii cucreme

. J. . MenneneeBa u
0COOEHHOCTH CTPOCHMS UX
aToMOB. Ddu3nyecKue

cBolcTBa MeTauioB. CIUIaBBI.

. XUMHUYECKUE CBOMCTBA
METaJUIOB.

. Mertamisl B npupoze.
OO6m11e crnocoObl UX MOMYYEHHUs
. Pemienue pacueTHbIX 3a1a4
C MOHATHEM MACCO8AsL 0015
8bIX00a NPOOYKmMa

. ITonsiTHE 0 KOppO3UU
METaJUIOB

. [Ilenounkie METaJIB:

Hcnoab30BaTh pHu XapakTEPUCTUKE
METaJUIOB U UX COCTMHEHHUM TOHATHS:
«METAJLIbD», «PsJl aKTUBHOCTH
METAJIJIOBY, «IIEJIOYHbIE METAUIBDY,
«IIETO0YHO3EMEIbHBIE METAIIIBI»,
WCIIOJIH30BATh UX MPU XapPAKTEPUCTHKE
MeTasuioB. JlaBaTh XapaKTepUCTUKY
XUMHUYECKHUX AJIIEMEHTOB-METAIIJIOB.
HasbiBaTh coeIMHEHUSI METAIJIOB U
COCTaBJIATH UX (POPMYIIBI TTO HA3BAHUIO.
OO0BbACHATH 3aBUCUMOCThH CBOMCTB (WK
MPEACKa3bIBaTh CBOMCTBA) XUMHYECKUX
3JIEMEHTOB-METAIIJIOB

Bbicka3bIiBaTh PEONIOKEHUS -
TUIIOTE3bI.

HN3y4aTh CBOICTBA MPOCTHIX BEILIECTB
METaJUIOB U UX COCIMHEHUM.




o01mast XapaKTepucTuKa

. CoearHEeHUS IEIOYHBIX
METaJlJIOB

. [lenoyHO3eMeNbHbIE
MeTaJlJIbl: 00111asl XapaKTepUCTUKA
. Coenunenus
LIEJI0YHO3EMENbHBIX METAIIOB
AJIFOMUHUI — EPEXOTHBIN
aneMeHT. duznueckue u
XUMHUYECKHE CBOICTBA aIIOMUHUSL.
[Tonyuyenue u npumeHeHue
ATIOMHUHUS

. CoenuHeHus aqTOMUHUS:
OKCH/JI U TUJIPOKCH]I, KX
amM(OTepHBIN XapakTep.

. IIpakTnyeckas padora
Nel «OcyiecTBiIeHHE LETTOYKU
XUMHYECKHUX MPEBPAIICHUI

. JKene3o — sneMeHT
VIlIrpynmnst nobounoit
noArpymnibsl. PU3NUECKUe U
XUMHYECKHE CBOICTBA Kenesa.
Haxoxnenue B mpupoze.

. CoenuneHnus xene3a +2,+3
MX Ka4e€CTBEHHOE ONpE/IEIICHHUE.
Tenetnueckue pagsl Fe *2u Fe
+3

* [IpakTnuyeckas padora Ne2
[Tonydyenue u cBoiicTBa
COCIMHEHUI METAIIJIOB

* [IpakTnueckas padora Ne3
Pemenue skcnepuMeHTaIbHBIX
3aJ1a4 Ha pacro3HaBaHue U
MOJIy4YEHUE COCIMHEHUI METAJIJIOB
. O06061eHre 3HaHui 1o
Teme «MeTanabh»

KourtpoJsbHas padora Ne2

1o Teme «MeTamibh)

CocTaBasATb MOJIEKYJISIPHBIC YPaBHEHUS
peaxiui, XapaKTEePU3YIOIINX
XMMHUYECKHE CBOMCTBA METAJZIOB U MX

COCIMHEHUN, a TaKXe JIIEKTPOHHbIE
YpaBHEHHUs  MPOILIECCOB  OKUCIIEHUS-
BOCCTaHOBJICHUS;

ypaBHEHUS ANEKTPOIUTUYECKON

JUCCOLIMAIIMU; MOJICKYJISIPHBIE, TOJHbIE
U COKpAIlEHHbIE HWOHHBIE YpPAaBHEHUS
peaxuil ¢ y4acTueM 3JIeKTPOJIUTOB.
YcranaBJauBaTh NPUINHHO-
CJIE/ICTBEHHBIE CBSA3H MEXK/Y CTPOSHUEM
aToMa, XUMUYECKOU CBSI3bI0, TUTIOM
KPUCTATIMYECKON PELIETKH METAIIOB U
WX COCIMHEHUM, UX OOLTUMU
(bU3UYECKUMU U XUMUYECKUMU
CBOWCTBaMH.

IIpoBoauTh pacuyeTbl MO XUMUYECKHUM
dbopMmynaM u ypaBHEHHUSIM pEaKIIUi,
MPOTEKAIOMIUX C Y4aCTUEM METaNIOB U
MX COCOUHEHHMI.

®opMHUpPOBATH [ICHHOCTHBIE OTHOILICHUS
JIPYT K APYTY, YIUTEI0, aBTOpaM
OTKPBITHI U U300peTeHuil, pe3ynbraTaMm
00y4eHusI.

®opMupoOBaTH YMEHHUS BOCIHPHUHUMATH,
nepepadaTbIBaTh u MIPEABSIBIATH
uH(pOpMAIIMI0O B CJIOBECHOH, 00pa3HOi,

CHUMBOJIMYECKON dopmax,
aHaJIM3uUpoBaTh U IepepadaThIBaTh
ITOJIyYEHH YO uH(pOpMaLIHIO B
COOTBETCTBUU c IIOCTaBJIECHHBIMU
3aJjauaMu, BBIJIETISATH OCHOBHOE
COJIep)KaHUE  IPOYUTAHHOTO  TEKCTa,

HaXOIUThb B HEM OTBCTHI Ha
MOCTaBIIEHHBIE BOMPOCHI U U3JaraTh €ro;
Pa3BP[BaTb MOHOHOFI/I‘—ICCKYIO 158
JTUATOTHYECKYIO peub, YMEHUS BBIPAXKaTh
CcBOU MBICIIH u CIIOCOOHOCTH
BBICITYIIIMBATh COOECEHHKA, MOHUMATh
€ro TOYKY 3pEeHUsd, IIPU3HABAThH IIPaBO
JIPYToro 4eloBeKa Ha HHOE MHEHHE,
®opmupoBaTh yMeHUs paboTaTh B
TPYIIE C BHIMOTHEHHEM Pa3IHUHbIX
COIINAJIBbHBIX pOHefI, HpeHCTaBJ'IﬂTB nu
OTCTauMBaTh CBOM B3IJISAJIBI U YOCKICHUS,
BECTH JINCKYCCHIO.

Tema 3.
HemeTtanasl
(254.)
Tema 4.
CsoiicTBa

28

. OOGm1as XxapakTepuCTUKa
HEMETAJIJIOB
) O01He XUMHUYECKHE

CBOICTBA HEMETAJLJIOB.
° Hewmeramisl B npupoje u

Hcnonb3oBaTh Mpu  XapaKTEPUCTUKE
METAJUIOB U UX COEIUHEHUH IOHSTHUSA:

HEMCTAJIJIBID, «T'aJIOr'CHbI»,
«AJIJIOTPOITHBIC BUJOU3MCHCHU ),
(OKECTKOCTD BOJIbI», «BPCMCHHAasA




HEMEeTAJLIOB U
HX COeINHEHUN
(xuMHn4yecKui
NMPAKTUKYM)-
3 yac.

CIOCOOBI UX MOTYYCHHUS

. Bonopon

° Bona

° Tanorens!: o6mas
XapaKTePUCTHKA

° CoeMHEHNS TaJIOTC¢HOB
° IIpakTuyeckas padora

Ne4 Penienue sKCriepuMeHTaIbHbBIX
3amau 1o teme «lloarpynmna
raJOreHOBY

° Kucnopon

° Cepa, ee puznvexue u
XHMHYCCKHE CBONCTBA

o CoenunHenus cepbl

. CepHast KUCJI0Ta Kak
AJIEKTPOJIUT U €€ COIU

. CepHast KUCJI0Ta Kak

okuciutensb. [lonyueHnue n
IIPUMEHEHHE CEPHOUN KUCIOTHI

. IIpakTnyeckas padora
NeS Penienue skcriepuMeHTaIbHbBIX
3amad no teme «lloarpynna

KHCJIOPOJIay
° A3OT 1 ero cBolicTBa

° AMMUaK ¥ €ro COeTMHCHUS.
Con aMMOHUS

° Oxcupsl a3oTa

° A3OTHas KUCJIOTa KaK
3JIEKTPOJIUT, €€ IPUMEHEHUE

° A30THasT KHCJIOTa KaK
OKHUCIIUTENh, €€ TONyuYeHUe

J dochop. Coennnenus

¢docdopa. [TonsiTue o pochopHbIx
yI0OpeHusIx

. Yraepon

. Okcuasl yriaepoaa

. YronpHas KucioTa u eé
COJIN.

° KecTkoCTh BOIBI 1
CHOCOObI €€ yCTpaHeHus

. KpemHnii

. CoennHeHnst KpeMHUs
. CunukaTtHas
MIPOMBILIIIEHHOCTh

. IIpakTnyeckas padora

Ne6 [Tomyuenue, cobupanue u
pacro3HaBaHUe ra30B

° O060011IEHNE TT0 TEME
«HemeTtamiey
. KonTpoabsnas padora Ne3

JKECTKOCTh BOJIBI», «IIOCTOSTHHAS
’)KECTKOCTb BOJBI», «O00INas >XECTKOCTb
BOJIBI».

JdaBaTh XapaKTEPUCTUKY XHUMHUYECKUX

3JIEMCHTOB-HEMETAJIIIOB 1o uX
nojoxkeHuto B Ileproanueckoit cucreme
XAMHUYECKHX 3JIEMEHTOB J1. n.
Meunpeneesna.

Ha3piBaTh coeMHEHUS HEMETAIOB U
COCTaBJIATh X (HOPMYJIBI 10 HA3BAHUIO.
XapakTepu3oBaTb CTPOCHHUE, 0OmIHe
¢usnyeckue M XMMHYECKHE CBOWCTBA
IIPOCTBIX BEIIECTB-HEMETAIIIIOB.
OO0BACHATH 3aBUCUMOCTb CBOMCTB (MU
IIPEJICKAa3bIBATh CBOMCTBA) XHMUYECKUX
HJIEMEHTOB-HEMETAJUIOB U 00pa3yeMbIX
UMU COEJUHEHMM OT IIOJIOKEHUSI B
Ileppuoguueckoil cucTeMe XHMHUYECKUX
anemenToB /I. 1. Menpeneera.
OnuceiBath ob1mue XUMHYECKHE
CBOIICTBA HEMETANIOB C  IIOMOIIBIO
€CTECTBEHHOI'0 (PyCCKOIr0 MM POJHOIO)
A3bIKa U A3bIKA XUMUMY;

CocTaBisITb MOJIEKYJISIDHBIE YPABHEHUS
peakumii, XapaKTePU3YIOIINUX
XMMHUYECKHE CBOICTBA HEMETAJUIOB U MX
COCIMHEHUN, a TakXe DJIJIEKTPOHHbIE

YpaBHEHUs  IPOLIECCOB  OKUCIIEHUsA-
BOCCTAHOBJICHHS, YpaBHEHUS
JJIEKTPOJIUTUYECKON JUCCOLUALNY;

MOJIEKYJISIPHBIE, ITOJIHbIE U COKpAIllEHHBIE
VOHHBIE YPAaBHEHUS PEaKLUN C y4aCTHEM
IIEKTPOJIUTOB.

YcranaBanBarth NPUYHHHO-
CJIEJICTBEHHBIE CBSI3M MEXAY CTPOCHHUEM
aToMa, XHMHMYECKOH CBSA3bIO, THUIIOM
KPUCTAJIMYECKON DPELIETKH HEMETAJIOB

U WX COeOMHEHMH, HuX o0muMu
(bU3UIeCKUMU Hu XUMHUYECKIMH
CBOMCTBaMHU.

OnucepiBaTh XMMHYECKHE  CBOICTBa

BOJIOPOJIa, TAJIOT€HOB, KUCIOPO/Ia, CEePHI,
azota, (docdopa, TrpaduTa, anmasza,
KPEMHUSI U UX COCIUHEHUN C MOMOIIBIO
€CTECCTBECHHOI'O s3bIKA U SI3bIKAa XUMUH.

BbInoJHATH, HA0JII01aTh U ONHCHIBATH

XUMHWYECKUU OKCIICPUMCHT 110
pacrlo3HaBaHWIO HOHOB BOJOpPOJA W
aMMOHWUS, cynbdar-, KapOoHaT-,

cwimkar-, ¢ocdar-, xiaopun-, 6pomun-,
HOJIMI-HOHOB.

3KC]’[epI/IMeHTaJILHO HCCJICI0BATD




no teMe «HemeTauisi»

CBOIMCTBAa METAIOB M HX COCAUHCHHH,
pemarh 3KCIEepUMEHTAIbHbIC 3aJa4u T10
TeMe «HemeTamibely.

IMpoBoauTh pacyeTbl MO XUMHYECKUM
dbopMylnaM © yYpaBHCHHSM DPEaKIIHiA,
MPOTEKAIOIIUX C yYaCTUEM HEMETaJJIOB
U UX COCIUHCHUIA.

@®opMHUPOBATH [ICHHOCTHBIE OTHOILICHUS

JpYT K IpYry, yUYUTEI0, aBTOpaM
OTKPBITHI U N300peTeHuil, pe3yabraTam

o0OydeHusl.

®opMupoBaTh YMEHUS BOCIPUHUMATD,
nepepadaTbIBaTh " MPEIbSIBISATh
nH(popMaIMI0 B CIOBECHOW, 0Opa3HOM,
CHUMBOJIMYECKON dopmax,
aHaM3UpOBaTh M IepepadaThiBaTh
MIOJIyYEHHYIO UHPOPMALINIO B
COOTBETCTBUU c MIOCTaBIIEHHBIMH
3aJauamH, BBIJICIIATD OCHOBHOE

COJICpP)KaHUE  IPOYMUTAHHOTO  TEKCTa,
HaXOIUThb B HEM OTBCTHI Ha
MIOCTaBJICHHBIC BOIPOCHI U U3J1araTh €ro;
Pa3BuBath MOHOJIOTHYECKYIO u
JIMAJIOTUYECKYIO peb, YMEHUS BBIPaXKaTh
CcBOU MBICIIH u CIIOCOOHOCTH
BBICITYIIIMBAaTh COOECEHHKA, MOHUMATh
€ro TOYKY 3pEHMd, IIPU3HABAThH IIPaBO
JIPYToro 4eloBeKa Ha HHOE MHEHHE,
dopMupoBaTh YMEHUS paboTaTh B
TPYIIE C BHIMOTHEHUEM Pa3IHUHbIX
COIIUAJIBbHBIX poneﬁ, Hpe}ICTaBJ'H[TB nu
OTCTaMBaTh CBOM B3IJISAJIBI U YOCKICHUS,
BECTH JINCKYCCHIO.

Tema 5.
Kparkue
cBeleHus 00
OpPraHu4YecKux
CcOoeINHEHHUSsX.

e  YriueBoJIOpObl.
e Kucnoponacoaepxaniue

OpTraHUYCCKUC COCIUHCHU .

L4 A30Tconep>1<amnee
OpraHU4YC€CKU COCAUHCHUA

JlaBaTh XapaKTepPUCTHKY OCHOBHBIM
KJIacCaM OPTraHUYEeCKUX COCTUHECHUM.
Ha3piBaTh  TpakTUYECKH  BaKHBIC
OpTaHWYECKHE BEIICCTBA.

OnucbiBaTh o0rue CBOICTBa
OpraHU4YCCKUX BCIICCTB.

Pa3BuBathb MOHOJIOTHUYECKYIO u
JHAJIOTUYECKYIO pedb, YMEHUS BBIPAXKaTh
CBOM MBICTTU u CIIOCOOHOCTH
BBICITYIIMBATDH CO6€C€}1HI/IKa, IIOHUMAThb
€ro TOYKY 3pEHUs, IPU3HABATH IPaBO
JPYroro 4elioBeKa Ha HHOE MHEHUE,
®opmupoBaTh yMeHHS paboTaTh B
TpyIIe C BBHIMOJHEHUEM Pa3JIMYHBIX
COLMAJIBHBIX POJICH, MPEACTABIATh U




OTCTauBaTh CBOM B3TJIAOblI U y6€)K,Z[€HI/ISI,
BECTU JUCKYCCHIO.

Tema 5.
00600menue
3HAHUHA 110
XHMHUH 32 KYpC
OCHOBHOM
IIKOJIBI.
IMoaroroBka k
oro.

. [Tepuoanueckuii 3aK0H U
IIepnonnueckas cucrema

° J1. 1. MeHpeneeBa B CBETE
TEOPHUH CTPOEHUS aTomMa

. 3aKOHOMEPHOCTHU
HU3MEHEHHUS CBOMCTB 3JIEMEHTOB U
HX COCIMHEHMH B epUoAax U
rpynnax B CBETE NMPEACTABIECHUMN O
CTPOEHHUH ATOMOB AJIEMEHTOB.
3nauenue [lepuonnueckoro
3aKOHa

. Buael xumuyeckux cBsizein
U TUIBI KPUCTAIIIMUECKUX
pELIEeTOK.

. B3auMocBs3b CTpoeHuUs U
CBOICTB BEILIECTB.

. Krnaccudukanus

. XUMUYECKHUX PEaKL Ui 110
Pa3IMYHbIM IIPU3HAKAM.

. CKOpOCTh XUMUYECKUX
peakuuii

° Knaccudukanus
HEOpPraHMYECKUX BEIECTB

J CBolicTBa HEOPTraHUYECKUX
BELIECTB

J I'enetnyeckue psasl
MeTajula, HeMeTallaa u
MIEPEXOTHOTO METALIA

. TpeHuHr-TecTUpOBaHUE 1O
BapuantaMm [ 1A npouuisix et u
JEMOBEPCUU

. KonTtpoubnas pabora Ned
Pemenue OI'D

HccaenoBartb,  CBOWMCTBA  HM3y4aeMbIX
BCIICCTB.

HabaogaTh U onuChIBAaThH XUMHUUYECKHE
peakuuu C TMOMOIIbIO E€CTECTBEHHOIO
SI3BIKA M SI3BIKA XMMUH.

Jejgars  BBIBOABI U3  PE3YyJbTATOB
MPOBEICHHBIX XUMHUYECKHUX
OKCIIEPUMEHTOB.

Knaccupuuuposarb n3ydyaemble

BCIICCTBA 1O COCTAaBY U CBOICTBaM.

Peseps




. Y4eOHOo-MeToAuYeCKHH KOMILJIEKC VIS U3y4YeHHus Kypca XuMuu B 7—9 KJaccax.
Xumus. BBoansiii kype. 7 knace. [ponenesruueckuii kype (aBropsl O. C. I'abpuens,
. OctpoymoB, A. K. AxnebunnHn). 160 c. 2. MeTonuueckoe mocodue. 7 Kiacc (aBTOPBI
[a6puensu, I'. A. [llumapesa). 208 c. 3. PaGouas Terpaap. Xumus. 7 Kiacc (aBTOPbI
Fa6pI/IeJ1;1H, I'. A. lllunapesa). 112 c. 4. IIpaktuxkym. 7 kiacc (aBtopsl O. C. ['aGpuernss,
. Akcenona). 80 c.
YMK «Xumus. 8 kimace» 1. Xumus. 8 kinace. Yueonuk (aBtop O. C. ['abpuensin). 288 c.
Metoaudeckoe nocooue. 8 kimace (aBropst O. C. 'abpuensH, C. A. Cnaakos). 190 c.
3 HacronpHas kaura yuurens. 8 kiacc (aBropsl O. C. I'abpuensn, H. I1. BockoOoiinnkoBa,
A. B. flmrykosa). 400 c. 4. Pabouas terpans. 8 kinacc (aBropel O. C. I'abpuensH, C. A. Cnaakos).
208 c. 5. KontpoabHbie 1 mpoBepouHbie padoThl. 8 kinacc (aBTopsl O. C. ['abpuensu u ap.). 224 c.
6. Xumus B Tecrax, 3aja4ax, ynpaxuenusx. 8 kinacc (aBropsl O. C. 'abpuensH, T. B. CmupHoBa,
C. A. Cnankos). 224 c. 7. Terpanp A 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX paboT. 8 Kitacc
(aBTope! O. C. I'abpuensin, A. B. Kyniosa). 96 c. 8. Terpaas aJis O1leHKH KayecTBa 3HAHUM 110
xumud. § knace (aBropsl O. C. 'abpuensn, A. B. Kynnosa). 112 ¢. 9. XuMuyeckuit 3KCIEpUMEHT B
mikosie. 8 kiacc (aBropel O. C. 'abpuensn, H. H. Pynos, B. U. TonkynoB). 304 c. 10. Xumus.
8 kitacc. DIEeKTPOHHOE MYJIbTUMEAUIHOE U3TaHHE.
3. YMK «Xumust. 9 kmace» 1. Xumus. 9 knace. Yueonuk (aBrop O. C. 'abpuensa). 320 c.
2. Metoauueckoe nocoobue. 9 kiacc (aBropsl O. C. I'abpuensn, C. A. Cnankos). 190 c.

Nwsoo:Hw
wOO’—J

4. Kunura nns yaurens. 9 knacc (aBropel O. C. T'abpuensn, U. I'. Octpoymos). 400 c. 4.
PaGouas Terpanp. 9 knace (aBtoper O. C. INabpuensn, C. A. CnankoB). 224 c¢. 5. KoHTponbHBIC U
npoBepouHbie padoThl. 9 knacc (aBropsl O. C. ['abpuensn u ap.). 240 c. 6. XuMmus B TecTax,
3amavax, ynpaxaeHusx. 9 kinacc (aBropsl O. C. ['adpuensn, T. B. Cmupnosa). 288 c. 7. Terpanb
JU1s 1a00PaTOPHBIX OMBITOB U MpakTHUeCcKuX padot. 9 kmace (aBTopsl O. C. ['abpuensH,

A. B. Kymmiosa). 112 c. 8. TeTpanp 11 OLIEHKH KauyecTBa 3HAHUH 10 XUMHUU. 9 Kj1acc (aBTOPHI

O. C. Tabpuensn, A. B. Kymnmosa). 112 ¢. 9. XuMudeckuit 3KCIEpUMEHT B IIKoJE. 9 Kiacc (aBTOPHI
O. C. I'abpuensu u ap.). 208 c. 10. Xumus. 9 kiacc. DINEKTPOHHOE MYJIBTUMEIUIMHOE U3/IaHHE

Nudopmannonnsie cpencrtsa UHTepHET-pecypCh
1. http://www.alhimik.ru IIpeacraBnensl pyOpuKu: COBEThl aDUTYPHUEHTY, YUUTEIIO XUMUH,
CIPaBOYHMK (04eHb OoJiblIas moAOOpKa TaOIMIl U CIIPAaBOYHBIX MAaTEpPHAJIOB), BEcesasi XUMUS,
HOBOCTH, OJIUMITHAIbI, KyHCTKaMepa (Macca MHTEPECHBIX HCTOPUYECKUX CBEACHU).
2. http://www.hij.ru XKypnan «Xumust 1 ’KH3HbY» IOHATHO M 3aHUMATEJIHbHO pAacCKa3bIBaeT 000 BCEM
UHTEPECHOM, YTO MPOUCXOANUT B HAYKE U B MUPE, B KOTOPOM MBI )KMBEM.
3. http://chemistry-chemists.com/index.html DiexkTpoHHBIi )KypHaT « XUMUKA U XUMHS», B
KOTOPOM IIPE/ICTaBIEHO MHOXKECTBO OIBITOB 10 XMMHHU, 3aHUMATEIbHOW HHpOpMaLINHY,
MO3BOJISIONICH YBJI€Uh YICHUKOB KCIIEPIMEHTAILHOW YaCThIO TIPEIMETa.
4. http://c-books.narod.ru BceBo3moskHast murepaTypa 1o XUuMHH.
5. http://www.drofa-ventana.ru M3BecTHOE M3IaTeNbCTBO YIeOHO# auTepaTypbl. HOBUHKH Hay4HO-
MOMYJISIPHBIX U 3aHUMATENbHBIX KHUT 110 XUMHH.
6. http://1september.ru XKypHan s yaureneit 1 He ToJbKO. boibIoe kKommaecTBo padboT
YYEHHMKOB, B TOM YHUCIIE M UCCIIE0BATENILCKOTO Xapakrepa. 7.
http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii KOJIbHBIN TOPTaI CO CCHUIKAMHU Ha
oOpa3zoBaTenbHbIe CAUThl IO XUMUH. §. www.periodictable.ru COOpHHK cTaTell 0 XUMUYECKHX
AJIEMEHTAX, WIUTIOCTPUPOBAHHBIN SKCIIEPUMEHTOM.
1. «Enunas xomnekuusa Lludpossix O6pazoBatenbHbix PecypcoB» (HaGop mugpoBbIx
pecypcos k yueonukam O.C. I"abpuensua) (http://school-collection.edu.ru/).

2. http://him.1september.ru/index.php— sxxypuan «Xumus.

3. http://him.1september.ru/urok/-Marepuansl k ypoky. Bce paboTel, Ha OCHOBE
KOTOPBIX CO3/IaH CaT, ObUTM OIYOJIMKOBAaHBI B KypHaje «XuUMHs». ABTOpaMH calTa



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://him.1september.ru/index.php
http://him.1september.ru/index.php
http://him.1september.ru/urok/
http://him.1september.ru/urok/

npojenaHa Oosblas paboTa IO CUCTEMAaTHU3UPOBAHMIO Ta3€THBIX CTaTed ¢ yd€ToM
MIKOJBHOHM y4eOHOH mporpamMmsl o npeamery "Xumus'.

4, Www.edi0S.ru — DHA0C — HEHTP JUCTAaHIIMOHHOTO 00pa30BaHuUs

5. www.km.ru/education - y4eOHbIe MaTepuaibl M CjIoBapu Ha caiite «Kupwimn u
Medbonamii»

6. http://djvu-inf.narod.ru/ - snekrponHas OubIHOTEKA

MarepuajibHO-TeXHUYECKHE CPeCTBA 00yUeHUst

* Harnsgaaple mocoOWs: cepud TaONMII IO HEOPTaHWYECKOH, OPraHMYeCKOH XHMHH,
XUMHYECKUM MPOU3BOJCTBAM, KOJUICKIIMHU, MOJEIU MOJEKYN, HaOOpbl MOJeNell aTOMOB JJis
COCTABJICHHUSI MOJEJIEN MOJIEKYJ, KOMIUIEKT KPUCTAJUIMYECKUX PELIECTOK, MOJEIN 3aBOACKHX
anmnapaToB XMMHUYECKUX MPOU3BOJCTB U METAITYPIUU, Tabna XuMruueckux snementon J[. 1.
Menneneena

* IIpuboper, HaOOpPBI TOCYIBI, JIAOOPATOPHBIX MPHHAIICKHOCTEH ISl XUMHYECKOTO
SKCIepUMeHTa, HAabopbl peakTuBOB. Hamumume nabopaTopHOro 00OpYIOBaHHS M PEAKTUBOB
mo3BoJIsieT (OPMUPOBATH KYJIbTYpy O€30MacHOr0 OOpalleHHs C BEIIECTBAMH, BBINOJHSTH
SKCIIEPUMEHT I10 PACIIO3HABAHUIO BA)KHEWIINX HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB,
MIPOBOJIUTH SKCIIEPUMEHTATIbHBIE paOOTHI HCCIIEI0BATENBCKOIO XapaKTepa.

¢ KoMmbroTep, MyJlIbTUMEAUNHBINA IIPOEKTOP.
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Kpurepun oueHuBanus.

O1leHKa YCTHOTO OTBETA YYaIIUXCs

OtmMmetka "5" cTaBUTCS B cilydae:

1.3HaHus, NOHUMaHUs, N1yOUHBI YCBOEHUS 00y4aroIMUMCs Bcero 00bEMa IporpaMMHOTro
MaTepuaa.

2. YMeHus BBIICINATH TJIaBHbIE MT0JIOKEHHS B H3YYEHHOM MaTepuasie, Ha OCHOBaHUH (DaKTOB U
IpPUMEPOB 0000IIATh, eNIaTh BHIBOJIBI, YCTAHABIMBATH MEXKIIPEIMETHBIC U BHYTPUIIPEIMETHbIC
CBSI3U, TBOPUYECKH IIPUMEHSET [10JIyYEeHHbIE 3HAHNS B HE3HAKOMOM CUTYaIHH.

3. OtcyrcTBUE OMMOOK U HEOUETOB IPU BOCIIPOM3BEACHUN H3yYEHHOTO MaTepualia, pu YCTHBIX
OTBETaX yCTpPaHEHHE OTJEJIbHBIX HETOUHOCTEH ¢ MOMOIIBIO JONOIHUTENBHBIX BOIIPOCOB YUUTEI,
COOJII0ICHHE KYJIBTYPBl YCTHON PEYH.

Ormerka "4":

1.3HaHue Bcero M3y4eHHOro MpOrpaMMHOI0 MaTepurara.

2. YMeHul BbIICIATH IJ1aBHbIE MIOJIOKEHHS B U3y4YEHHOM MaTepuaie, Ha OCHOBaHUM (PaKTOB U
pUMEPOB 0000IIATh, IeNIaTh BHIBOJIBI, YCTAHABIMBATH BHYTPHIIPEIMETHBIE CBSI3H, TPUMEHSTH
IIOJTyYeHHbIE 3HaHUS Ha IPAKTUKE.

3. He3nauutenpHbIe (HErpyOBIe) OMMOKU M HETOUETHI IPU BOCIIPOU3BEACHUN U3yYEHHOTO
MaTepuaa, CoOII0IeHUEe OCHOBHBIX MPaBUJI KYJIbTYPbl YCTHON peyu.

Otmetka "3" (ypoBeHb NpEACTaBIECHUN, COUETAIOIINXCS C IIEMEHTAMU HaYyYHBIX MIOHSATUI):

1. 3HaHMe U YCBOGHUE MaTepuaia Ha ypOBHE MUHUMAJIbHBIX TPEOOBAHUI POrpaMMBl,
3aTpyJHEHHE NIPU CAMOCTOSITEIbHOM BOCIIPOU3BEIEHUH, HEOOX0IMMOCTh HE3HAUNTEIBHON TOMOILU
IperoiaBaTeds.

2. YMeHue paboTaTh Ha ypOBHE BOCIPOU3BEICHUS, 3aTPYIHEHUS IPU OTBETaX HA BUJAOU3MEHEHHBIE
BOIIPOCBI.

3. Hannuue rpy06oii ommOKH, HECKOJIBKUX HETPYOBIX IPU BOCIPOU3BEACHUHN U3YUEHHOTIO
MaTepHasa, He3HaUUTEeIbHOE HECOOII0JIEeHHE OCHOBHBIX IIPAaBUII KYJIbTYphl YCTHOU PEUH.
Otmerka "2":

1. 3HaHue U yCBOEHME MaTepHaja Ha YPOBHE HUKE MUHUMAIIbHBIX TPeOOBAHUH MPOrpaMMBbl,
OTJIeNIbHbIE MPECTABIEHUSI 00 U3YYEHHOM MaTepHale.

2. OTcyTcTBHE YMEHUH paboTaTh Ha YPOBHE BOCIIPOM3BEICHMS, 3aTPYIHEHHS [TPH OTBETAX Ha
CTaH/IapTHbBIE BOIIPOCHI.

3. Hannune HECKONBbKHUX TPYObIX OIIMOOK, OOJIBIIOrO YKCia HErpyObIX IPU BOCIIPOM3BEICHUN
M3Y4YEHHOI'0 MaTepuaa, 3HaYUTeJIbHOE HECOOII0/IEHE OCHOBHBIX NMPABUJI KYJIbTYPbl YCTHOM peuH.

O11eHKA BBITIOJHEHUS 1a00PATOPHBIX padoOT

OtmMmetka "5" cTaBHUTCS, €CIIN YUYECHHUK:

1. Beimosinun paboTy B OJTHOM 00beMe ¢ coOII0IeHneEM He00X0JMMO 1OCe10BaTEIbHOCTH
MIPOBEJICHUS OIBITOB U U3MEPEHUIA.

2. Hay4HO rpaMOTHO, JIOTHYHO onucasl HabIroAeHus 1 c(hOopMyIMpOBall BBIBOIBI U3 ONbITa. B
MIPE/ICTaBJICHHOM OTYETe NMPAaBUIBHO U aKKYPaTHO BBIITOJIHUI BCE 3aMCH, TaOIUIbl, PUCYHKH,
rpad UKy, BBIYUCICHUS U CAEal BBIBOIBI.

OtmMmertka "4" cTaBUTCS, €CIIN YUYCHHK:

1. bbuto KOMyIEHO NBA-TPU HEAOYETA.

2. Unm He 6onee ogHON HErpyOoii omMOKH U OJTHOTO HEJ0YETa.

3. nu B onucanuyu HaOIIOICHU U3 OIbITA JOMYCTHII HETOUHOCTH, BHIBOJIBI C/I€JaJl HETIOJHBIE.
Otmetka "3" cTraBUTCS, €CIIM YUYCHHK:

1. PaGoTy BBIMOTHSET MPABUIBHO HE MEHEE YeM HATOJIOBUHY, OJHAKO 00BEM BBIIOJIHEHHON YacTH
TaKOB, 4TO TO3BOJISAET MOJIYYUTh IIPABUIbHBIC PE3YIBTATHI U BBIBOABI II0 OCHOBHBIM,
MPUHIUIHAIBHO BaXKHBIM 3a71adyaM paboThI.



2. Vlnu B oT4y€Te ObUTH TOMYIIEHBI B OOIIEH CI0KHOCTH He O0jiee NBYX OMUOO0K (B 3aMUCIX €IUHHII,
W3MEpEHUSX, B BEIYUCICHUSIX, TpaduKax, Ta0JIUIax, cXemMax, 1 T.J.) He IPUHIIUITHAITBHOTO JIIs
JTAHHOM pabOoThI XapakTepa, HO MOBJIMSBIINX HA PE3YJIbTAT BHITOTHCHHUS.

3. lomyckaet rpy0yro ommOKy B X0/1€ SKCIIEpPUMEHTa (B 00BSICHEHHH, B 0POPMIICHHH PabOTHI, B
COOJTI0ICHUH TTPABUJT TEXHUKH O€30MaCHOCTH MU paboTe C MaTepuaiaMu U 000pyI0BaHUEM ),
KOTOpasi UCIIPABIISICTCS TI0 TPCOOBAHUIO YIUTEIIS.

OtmeTtka "2" cTaBUTCS, €CIIM YUYCHHK:

1. Bemmonaun paboTy He TOTHOCTHI0, 00BEM BBIMTOJTHEHHOHN YacTH pa0OThI HE TTO3BOJISIET CACTIATh
MIPAaBUJIHHBIX BHIBOJIOB.

2. nu onbITHI, M3MEPEHUsl, BEIYUCIICHUS, HAOIIOICHUS TIPOU3BOAMIUCH HETIPABUIIHHO.

3. W B xo11e pabOTHI ¥ B OTYETE OOHAPYKUIIMCh B COBOKYITHOCTH BCE HEJOCTATKH, OTMEUYCHHBIC B
TpeboBaHMIX K oreHke "3".

4. lomyckaet nBe (1 Oosiee) rpyObie OMIMOKU B XOJ€ SKCIIEPUMEHTA, B 00bICHEHUH, B 0hOpMIIECHUU
paboThI, B COOIOICHUH TTPABWII TEXHUKH 0€30ITaCHOCTH.

O11eHKa BBINOJHEHHSI XUMUYECKOI0 AUKTAHTA
«5»: BeimosiHuI 91 — 100 % 3aganuii npaBUIBLHO
«4y: BpITOIHMI 66 - 90 % 3amanuii

«3»: BermmosHua 40 - 65 % 3amanui

«2»: BBITOJIHII MeHee 39% 3amanuit

«1»: HET oTBeTa

O1ieHKa BBINOJHEHHUS TECTOBBIX 3aIaHUI
«5»: 86 — 100 % ot oO1ero uucna 0aI0B
«»: 66 - 85 %

3»: 50 - 65 %

«2»: menee 50%

«1»: HeT oTBEeTA

Pabora yyaniuxcs B rpynime

1. YMenue pacupenenuts paboTy B KOMaHe
2. YMeHue BBICITYIIATh IPYT ApyTra

3. CorracoBaHHOCTE JIEHCTBUM

4. [TpaBUIBHOCTD U TIOJTHOTA BHICTYIIJICHUN
5 AKTHUBHOCTE

Kaxpiii myHKT OIlEeHUBAETCS OTAENIBHO B Oayax.

Pedepar

1. IlonHOTA paCKpBITUS TEMBI,

2. Bce 11 3a1aHU BBIIOJIHEHB;

3. Hanuuue pucyHKoB U cxeM (IIpH HEOOXOIUMOCTH);
4. AKKypaTHOCTb UCIIOJITHEHUS.

5. AHanmu3 paboThl

Kax/1plif MyHKT OlleHUBaeTCs OTJENBHO B Oajuiax.



