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|. IMosicHUTE/IHbHAA 3ANMNCKA

1. Pabouas mporpamma pa3paboTaHa C YYETOM IOJIOKEHHUH (enepaabHOro 3akoHa
«3akoHa 00 oOpazoBanum» (ot 29.12. 2012 Ne 273-®3), denepaibHOrO KOMIIOHEHTA
rOCy/IapCTBEHHOIO0 CTaHJIapTa o0mero o0pa3oBaHus, (elepalibHOrO TOCyIapCTBEHHOIO
00pa3oBaTeNLHOTO CTaHzapTa Ha4aJIbHOTO ob1ero o0pa3oBaHus; npUKasa
Munzapasconpaszputusi Poccun ot 26 aBrycra 2010 r. N 761. «O6 yrBepxaenun EnuHoro
KBAJTM(PHKAIIMOHHOTO CIPAaBOYHHKA JOJDKHOCTEH PyKOBOAUTEINEH, CIIEHUAINCTOB U CIIYXKAIHX»;
npukaza MwuHoOpHayku Poccum ot 30.08.2013 Ne 1015 «O6 yrBepxaenuun Ilopsiaka
OpraHu3aliiil ¥  OCYIIECTBICHHS  OOpa3oBaTeNbHOW  JEATEIBHOCTH 1O  OCHOBHBIM
o0uieo0pa3oBaTeIbHbIM MPOrpaMMaM — 00pa30BaTeNbHBIM MpOrpaMMmaM HaudalbHOIo OOIIero,
OCHOBHOTO OOIIEro M cpenHero oOIIero 00pa3oBaHUsA»; PEKOMEHIAIMA IO COCTaBJICHUIO
yueOHOro raHa oOpa3oBaTelbHBIX OpPraHMU3AlMA, peaTu3yIIIUX OCHOBHBIE 00pa3oBaTeIbHbIC
IpOrpaMMbl HAYaJIbHOTO OOIIEro, OCHOBHOTO OOMIEro, CpeaHero oO0IIero oOpa3oBaHUs,
pacIoJIOKEHHBIX Ha Tepputopud  PoctoBckoit oOmactu, Ha 2021-2022 yueOHBIA TrOI;
MIKOJBHOTO TosiockeHus: «O paboueil mporpamme ydeOHBIX KypCOB, MPEAMETOB, AMCUUILUINH
(Momymeit)».

2. PaGouas mporpaMma coCTaBlieHa B COOTBETCTBUU

c 06azoii mentpa «Touka pocray, oOecmeyMBArOIIas peaaH3alHi0 00pa30BATEIBHBIX
IpOrpaMM €CTECTBCHHO-HAyYHOW M TEXHOJOIMYECKOW HAINPaBICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUH C TpeOOBaHMSAMH 3aKOHOJATEIhCTBA B cdepe o0pa3oBaHH U C y4ETOM
pekoMenauii degepabHOro oreparopa y4eOHOro mpeaMera « X UM,

¢ aBTopckoit mporpammoit O.C. I'abpuensiHa u peann3yeTcs C HCIOJIb30BaHUEM yueOHUKa
O. C. I'abpuensana «Xumus. 8 Ki1acc», OHa MIpeycMaTpuBaeT o0yueHne XUMUHM B 00beMe 2 Jaca
B Henenmo 70 4acoB 3a roJi, COOTBETCTBYET 0053aTEIIbBHOMY MUHUMYMY COJICPKAHHUS.

aBTopckoi nmporpammoii O.C. ['abpuensiHa U peanu3yercsl C UCIOIb30BaHUEM yueOHUKA
O.C.I'abpuensna «Xumus. 9 kiacc», paccumTaHa Ha 2 4aca B HeJelmo 68 9acoB B TO,
COOTBETCTBYET 00513aTEIbHOMY MUHUMYMY COJICPYKAHHUS.

3. YueOHO-MeToAMYECKOE OOecTeueHrue 00pa3oBaTeIbLHOro Mpolecca.

1. I'abpuensu O.C. Xumus. 8 knacc: yueonuk/ O.C. I'abpuensa. — 7-e uza., ucnp.- M.:
Hpoda, 2018. -287c.

2. Tabpuensia O. C. Xumus 8 kiacc: pabodas Terpaap k yueOnuky O. C. I'abpuensHa
«Xumus. 8 kmace» / O. C. I'abpuensna, C. A. Cnaakos. 6 — e u3a., crepeorurn. — M.: JIpoda,
2018. — 207

3. I'abpuensn O.C. Xumus. 9 knacc: yue6nux/ O.C. I'abpuenss. — 6-e uzf., CTepuOTUIL. —
M.: Ipoda, 2018. -319¢

Il. Tlnmanupyembie pe3yJibTaThl
JIM4YHOCTHBIE Pe3yJIbTATHI
OO0yyaromuiics MOJIy4UT BO3MOKHOCTH 17151 GOPMUPOBAHUS CIEIYIOMIUX JIUYHOCTHBIX Y'Y /1:

® OMPEACIICHUC MOTUBAIIUU NU3YUCHU y‘-IC6HOl"O MaTcpHralia;

® OIICHUBAHHUEC YCBaMBACMOI'O yqe6Hor0 Marcpuaina, HUCXOoAsd U3 COLHUAIBHBIX U
JINYHOCTHBIX HCHHOCTCﬁ;

® IIOBBIIIEHUEC CBOCTO O6pa30BaTeJ'II)HOFO YPOBHA M YPOBHSA T'OTOBHOCTH K H3YUYCHHUIO
OCHOBHBIX HCTOPUUCCKHUX COGLITHﬁ, CBA3aHHLBIX C Pa3BUTUCM XUMHHU U 06H_IGCTB8.;

® 3HAHHUC ITPaBUJI IOBECACHU B ‘—IpCSBBI‘-I&fIHLIX CUTyaluAiX,

® OlLICHMBAaHHE COLMAJIbHON 3HAUYNMOCTH HpO(I)eCCI/Iﬁ, CBA3aHHBIX C XI/IMPICI>'I;

® BJIAZICHUC TIIpaBUIaMU 0e30macHoro o6pameHI/m C XHMHYCCKHMMHU BE€IICCTBAMHU H
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000pyI0BaHUEM, ITPOSIBICHHUE YKOJIOTHUECKON KYIbTYPHI.

MeTanpeaMeTHble pe3yJbTaThl

PerynstuBHbIe

OOyuarouuiicss NOTYIUT BO3MOXKHOCTH I (DOPMUPOBAHHS CIIEAYIOUINX PErylaTUBHBIX Y'Y J1:

. LieJIenojlaraHye, BKJIoYasi IOCTAHOBKY HOBBIX IieJiel, mpeoOpa3oBaHue MPaKTUYECKON
3aJaud B MO3HABATEIbHYIO, CAMOCTOATENIbHBIM aHAIN3 YCJIOBUH JOCTHIKEHHS LEJIW Ha OCHOBE
yu€Ta BBIIEJICHHBIX YYUTEIEM OPUEHTUPOB JAECHCTBHSI B HOBOM Y4eOHOM MaTepHale;

° ITaHUPOBAHUC ITYTU JOCTUIKCHUSA Heﬂeﬁ;

. YCTAHOBJIGHHE II€JIEBBIX IMPHOPUTETOB, BBIICICHHE ATbTEPHATHBHBIX CIOCOOOB
JOCTHKEHUS TIeJTM ¥ BBIOOp Harbosee 3 (hEeKTUBHOTO CI0c00a;

. YMEHHE CAMOCTOSATEIbHO KOHTPOJIHPOBATH CBOE BPEMsI U YIIPABJISATH UM;

. yMEHHUE MPUHUMATh PEIICHUS B IPOOIEMHON CUTYallNH;

. MOCTaHOBKA y4eOHBIX 3a71a4, COCTABJICHHUE IUTaHA U TIOCIIEI0BATEIbHOCTH JACHCTBUN;

. opranu3zanys pabodero Mecra npH BBHIIOTHEHUH XUMHYECKOTO SKCIIEPUMEHTA;

. MPOTHO3UPOBAHUE pE3yJIbTaTOB OOYdYCHHS, OICHUBAaHHE YCBOCHHOIO MaTepHaia,

OIICHKA KAa4eCTBa M ypPOBHS IMOJIYYCHHBIX 3HAHHWM, KOPPEKIUS IUIaHA U CIOCo0a JCUCTBUS TIPU
HEO0OXOOMMOCTH.

Ilo3HaBaTenbHbBIE
OO0yuJaronuiicss OTYyYUT BO3MOXKHOCTH JUTsl (POpMUPOBAHUS CIIEIyIONNX O3HAaBaTeNbHBIX Y'Y /1
. IIOUCK U BbIJeJICHHE UH(POPMALIUY;

. aHaIM3 YCIOBUH M TpeOOBaHWH 3a7ayd, BHIOOp, COMOCTaBIEHHE U OOOCHOBaHHE
crioco0a pereHus 3a/1auu;

. BbIOOp Hambonee >PQPEKTUBHBIX CHOCOOOB pEIIeHHUs 3aJa4d B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBU;

. BBI/IBI)KEHNE M 00OCHOBaHHUE TMIIOTE3bI, BBIOOP crIoco0a e€ MpoBEpKH;

. CaMOCTOSITEJIbHOE CO3JJaHME aJrOpUTMa JAEATENbHOCTH IpU pelleHuH MpolieM
TBOPUYECKOT0 U IOMCKOBOTO XapaKTepa;

. YMEHUS XapaKTepH30BaTh BEILIECTBA 10 COCTABY, CTPOCHUIO U CBOHCTBAM;

. OIMCBIBAHUE CBOWMCTB: TBEPHBIX, XHUJIKHX, T'a3000pa3HBIX BEIECTB, BBIJCIICHHE WX
CYIIECTBEHHBIX TPU3HAKOB;

. n300pakeHNe cOocTaBa MPOCTEMIINX BEIIECTB C IMOMOIIBI0 XUMHYECKHX (OpMyN U
CYIIHOCTH XMMHYECKHX peaKkIuil ¢ TOMOIBI0 XUMUYECKUX YPAaBHEHHIA;

. npoBejieHue HaONIOICHUH, OMMCaHWEe TPU3HAKOB M YCIOBUN TEUEHHUS XUMHYECKUX

peaKiuii, BHIMOJHEHNE XUMHUECKOr0 SKCIIEPUMEHTA, BBIBO/IBI HA OCHOBE aHaJN3a HAOIII0/IeHUH
3a JKCHEPUMEHTOM, pELICHHE 3ajad, MOJIyYeHUE XUMHUYECKOW HMH(OpPMALMHU M3 pa3IUYHbIX
HUCTOYHUKOB;

® YMCHHUEC OpPTaHU30BBIBATE UCCIICAOBAHUEC C LICIIBIO ITPOBCPKU I'MITIOTES;
M YMCHHEC A€JIaTh YMO3aKJIHOUCHUA (I/IHI[YKTI/IBHOG H 110 aHaJ'IOFPIPI) U BBIBOJbI,
® YMCHUEC 00BEKTHUBHO OLICHHUBATH I/IH(i)OpMaHI/IIO 0 BCHICCTBAX U XUMUUYCCKHUX ITpOLECCax,

KPUTHYCCKHU OTHOCUTHCA K HCGB,HOHay‘lHOﬁ I/IH(I)OpMaI_II/II/I.

KommyHukaTnBHbIE
OOyyaromuiicsi MOTYYUT BO3MOXKHOCTH AJIsi (DOPMUPOBAHUS CIEAYIOIIUX KOMMYHHKATHBHBIX
YV

® IMOJIHOC€ U TOYHOC BBIPAXKCHUE CBOUX MBICJICH B COOTBETCTBHH C 3aga4aMi U yCIIOBUAMHA
KOMMYHUKAIIUH,
® AICKBATHOC HMCIIOJIB3OBAHUE PCUYCBBIX CPEACTB IJId Y4YacTusd B JOUCKYCCHUHM U

apryMeHTalliy CBOEH MO3UIIMU, YMEHHE TIPEICTABISITh KOHKPETHOE CO/IePKaHUE C COOOIIEHUEM
€ro B MMCbMEHHOMW W YCTHOM (hopMe, ompeiesieHrne CIIocO00B B3aMMOICHCTBHS, COTPYTHHUYECTBO
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B TIOMCKE U cOope nHpopMaluu;

. OIIpeIeJICHuEe CHOCOOOB B3aMMOJCHCTBHS, COTPYAHHYECTBO B TOMCKE U cOope
uHpOpMaLlMK, YYacTHEe B JUalore, IJIAHUPOBAaHHE OOLIMX CHOCOOOB paboTHI, NMPOSBICHHE
YBAXHUTEJIBHOT'O OTHOIICHHS K IPYTUM YUaIIUMCS;

. ONHCAHWE COJCPIKAHUS BBINOJIHICMBIX JICHCTBHHA C IEJIbI0 OPHUCHTUPOBKHA B
IpeIMETHO- TIPAKTHYCCKOM eI TeIbHOCTH;

. YMEHHUSl YYUTBHIBATH pa3HbIe MHEHHS M CTPEMHUTBCS K KOOPIMHALIMU Pa3IMYHBIX
HO3UIHIA B COTPYAHUYECTBE;

. dbopMynmupoBaTh  COOCTBEHHOE MHEHHE U  TO3WIHIO, apTyMEHTHPOBaTh U

KOOPJAMHHUPOBATh €€ C MO3ULUAMU THapTHEPOB B COTPYIAHHYECTBE MpPU BBIPAOOTKE 0OLIETro
pEIIEHUs] B COBMECTHOM JI€ATEIbHOCTH;

. OCYILIECTBIISITh B3aUMHBIH KOHTPOJb U OKa3blBaTh B COTPYJHUYECTBE HEOOXOAMMYIO
B3alMOIIOMOLIb;

. IUTAHUPOBATh 00IIME CIIOCOOBI pabOThI; OCYIIECTBISATH KOHTPOIb, KOPPEKIIHUIO, OLICHKY
neicTBuil mapTHEpPaA, yMeTh yOexk1aTh;

. HCIIOJIb30BaTh aJIeKBAaTHBIC SI3BIKOBBIE CPEACTBA JUIsl OTOOpaKEHHsSI CBOMX YYBCTB,
MBICJICH, MOTUBOB U MOTPEOHOCTEH; 0TOOpakaTh B peun (ONMHucaHue, OObSICHEHUE) COACpIKAHUE
COBepIIaeMbIX JEUCTBUN, Kak B (popmMe rpOMKOH COIMATM3UPOBAHHON peuyu, Tak U B (opme
BHYTPEHHEH peuu;

. pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHIIMIO, HCIIOJIB3YS CpPEIACTBA YCTHOM U
NUCbMEHHOW KOMMYHHMKallMM Ipu pabore ¢ TeKCTaMud Yy4yeOHMKAa U JOIOJIHUTEIbHON
JUTEPaTypOid, CIIPAaBOYHBIMHU TaOIMIIAMU, MPOSBISATH TOTOBHOCTh K YBa)KEHUIO HWHOM TOYKHU
3peHus Ipyu 00CYKIEHUU PE3yIbTATOB BbINOJIHEHHON pabOTHI.

IIpenmeTHble pe3yJibTaThI
OOyuaromuiics HayYuTCs:

° IMPHUMCHATH OCHOBHBIC MCTO/IbI ITO3HAHU: Ha6JHOI[€HI/Ie, HU3MCPCHUE, OKCIICPUMCHT,

. OIMCHIBATh CBOMCTBA TBEPIBIX, JKUJIKHX, Tra3000pa3HbIX BEIIECTB, BBIICIAS HX
CYIIIECTBEHHBIC TTPU3HAKY;

. pacKpbiBaTh CMBICI 3aKOHAa COXPAHEHHST MAacChl BEIIECTB, ATOMHO-MOJICKYJISIPHOM
TEOpHH;

. pas3nuyath XUMHYECKHe U (PU3MYECKHe SIBICHHS, HA3bIBaTh NPU3HAKU U YCIOBUS
MPOTCKAHUA XUMHYCCKUX peaKuHﬁ;

. coOI0AaTh MpaBuiia 0e30MacHOi paboThI P MPOBEICHUH OTIBITOB;

. MOJIb30BaThCA JTA0OOPATOPHBIM 000PYTIOBAHUEM U TOCYI0H;

. MOJIy4aTh, COOMPATh Ta3000pa3HbIe BEIIECTBA U PACIIO3HABATH UX;

° XapaKTCPU30BaTh (1)I/I3I/I‘IGCKI/IC U XUMHYCCKHUC CBOIICTBA OCHOBHEIX KJIaCCOB

HEOPraHWYECKUX COEIMHEHHM, MPOBOAUTH ONBITHI, MOJATBEPKAAIOIINE XUMHUYECKHE CBOMCTBA
HN3YUCHHBIX KJIACCOB HCOPTAaHNYCCKUX BCILICCTB,

. PacKpbIBaTh CMBIC MOHATHUSL «PACTBOP», BBIUUCISATH MAaCCOBYIO JOJIO0 PACTBOPEHHOIO
BEILIECTBA B PAacTBOpPE, TOTOBUTHh PACTBOPHI C ONMPEAECIEHHON MAacCOBOW J0JEH PACTBOPEHHOTO
BEILIECTBA;

° XapaKTCPU30BaTh 3aBUCUMOCTDb (1)I/ISI/I‘I€CKI/IX CBOMCTB BCIIIECCTB oT THUIIAa
KPUCTAJUIMYECKON PpEIETKH, OMNpEeAeNATh BHUJ XHMHYECKOM CBS3M B HEOPTraHUYECKHUX
COCIMHCHUSIX

. pacKpbIBaTh OCHOBHBIE TOJOKEHHSI TEOPUM DJIEKTPOJUTUYECKOM JIUCCOLMALINU,
COCTaBJIAITh YPABHEHHUS JICKTPOJIUTHUECKONU TUCCOLMAIMN KUCIIOT, EI0YeH, CONe U peaKkui
MOHHOTO OOMEHa;

° PaCKpheIBaTh CYHMIHOCTH OKHUCIUTCIIBHO-BOCCTAHOBUTCIBHBIX peaKHHﬁ, OIpEaACIIATh
OKUCIIUTENb W BOCCTAHOBUTEIb, COCTABJSATh YPaBHEHHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkmii;



. Ha3bIBaTh (PAKTOPHI, BIUSAIONINE HA CKOPOCTh XMMUYECKON peaKIui;

. XapaKTepu30BaTh B3aUMOCBSI3b MEXKIY COCTaBOM, CTPOGHHEM U CBOMCTBaMHU
HEMETaJUIOB U METAJUIOB;

. MPOBOAUTH OMBITHl MO MOJYYCHHIO U H3YYCHHIO XMMHUYECKHUX CBOMCTB paziUYHBIX
BEILIECTB;

. IpaMOTHO O0OpaIlaThCs C BEIIECTBAMU B TOBCEITHEBHOM JKU3HHU.

OO0y4yaoumuiics NOJy4uT BO3MOKHOCTb HAYUYHTHCS:

° BbBIIBUT'aTb W HPOBCPATH SKCIICPUMCHTAJIBHO THUIIOTE3bI O XHMMHUUYCCKHX CBOMCTBaX
BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYNATh B XUMUYECKHE PEaKIIHH,
0 XapakTepe U IPOAYKTax Pa3IMuYHbIX XUMUYECKUX PEaKLIUM;

. XapaKTepu30BaTh BEIIECTBA IO COCTaBy, CTPOCHUIO M CBONCTBaM, YCTaHaBJIMBATb
MPUIUHHO-CJIICACTBCHHBIC CBA3U MCIKY JaHHBIMH XapPaKTCPHUCTUKaMH BCIICCTBA,

. COCTaBJISITh MOJICKYJISIPHBIE U TOJHbIE MOHHBIE YPaBHEHUS IO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSAM,

. MPOTHO3UPOBaTh  CIOCOOHOCTh  BELIECTBA  MPOSBIATH  OKHCIUTENbHBIE WM
BOCCTAHOBHUTEIILHBIE CBOMCTBA C yLIéTOM CTEIICHEH OKHCIICHHUS DJIEMEHTOB, BXOAAIIHUX B €I0
COCTaB;

° BbBIIBUT'aTb W IPOBCPATH IOKCICPUMCHTAJIBHO THUIIOTE3bl O PE3yJibTaTax BO3IIGI>'ICTBH$I
pa3auyYHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTU XUMHUYECKOM peaklinu;

° HUCIIOJIB30BAaTh HpI/I06peTéHHLIe SHAaHUA I 9KOJOTMYCCKU I'paMOTHOI'O ITOBCACHUA B
OKpYXKarolle cpene;

° HUCIIOJIB30BAaTh HpI/IO6peTéHHI)Ie KJIIFOYCBBIC KOMIICTCHI MU ITPU BBIIIOJIHCHHUU ITPOCKTOB U
pelIeHnr y4eOHO-UCCIIeIOBAaTeNIbCKUX 3a/lad M0 M3YyYEHHUIO CBOWCTB, CIIOCOOOB MOJTY4YEHUS U
pacrio3HaBaHUs BEIECTB;

® 00BEKTUBHO OLICHUBAThb I/IH(I)OpMaI_[I/II-O O BCUICCTBAX U XMMHUUYCCKUX IIPOLCCCAX;

M OCO3HAaBaTb 3HAYCHUE TCOPCTUUCCKUX 3HAHWI 110 XHUMHHU JJIs HpﬂKTH‘ICCKOfI
JACATCIIbHOCTH YCJIOBCKA,

M co3gaBaTb MOACIM MU CXEMbl JIA PCHICHUA y‘-Ie6HI>IX 1 TI03HABATCJIBHBIX 3aaady,

IOHUMaTh HEOOXOAMMOCTb COOJIIOJICHUs TpEeNIUCAHUM, MpeasaraeMblXx B HMHCTPYKLHSAX IO
MCIIOJIb30BAaHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUHU U JP.

JIaHHBII DpeaAMeT OEHNBACTCH 0 «5» 0aJLJILHOH HIKAJIe.
Kpurepun u HOpMbI YCTHOIO 0TBETa

OrmeTka «5» CTaBUTCH, €CIIN YYCHHUK:

e [Toka3piBaeT ri1yOOKO€ M TMOJHOE 3HAHWE M TMOHMMAaHUE BCEro oObeMa MPOrpaMMHOIO
MaTepuana; IOJHOE IOHMMAHUE CYIIHOCTH pacCMaTpUBAEMbIX IOHATUH, SBICHUH U
3aKOHOMEPHOCTEH, TEOPUH, B3aUMOCBS3EH.

e YMEET COCTAaBUTh NOJHBIM M INPaBWIBHBI OTBET HAa OCHOBE M3Y4YEHHOI'O MaTepHala;
BBIICTIATh TJIAaBHBIE IIOJIOKEHHS, CAaMOCTOSITENIBHO TIOATBEPKIATb OTBET KOHKPETHBIMHU
npuMepamu, (¢GakTaMu; CaMOCTOSTENbHO W apryMEHTHpPOBAHO JielaTh aHaiu3, 000011aTh,
BBIBO/JIBI.

e YCTaHABIMBAaET MEXIPEIMETHbIE (HAa OCHOBE paHee NPUOOPETEHHBIX 3HAHUHN) H
BHYTPUIIPEIMETHBIE CBSI3M, TBOPYECKM INPUMEHSET I[IOJIyY€HHblE 3HaHUA B HE3HAKOMOM
CUTYallUN.

e [locnenoBarenbHO, YETKO, CBSI3HO, OOOCHOBAaHHO M O€30ITMOOYHO H3Jaraetr y4eOHBIN
MaTepuai: JaeT OTBET B JIOTMYECKOM IOCIE€NOBATEIbHOCTH C MCHOJIb30BAaHUEM MPUHSITON
TEPMUHOJIOTHM; JieJaeT COOCTBEHHbIE BBIBOABI; (OPMUPYET TOYHOE OINpeAeieHue u
MCTOJIKOBAaHUE OCHOBHBIX MOHATUM, 3aKOHOB, TEOPUI; IPU OTBETE HE MOBTOPSET JOCIOBHO TEKCT
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y4eOHHMKa; M3J1araeT MaTepual JIMTEPATypPHBIM S3BIKOM; MPABUIBHO U OOCTOSTENHHO OTBEYAeT
Ha JIOTIOJIHUTEIIbHBIE BOIIPOCH! YUUTEISL.

e CaMOCTOATEIBHO ¥ PAIlMOHAJIBFHO HCHOJB3YeT HArsIHbIe MOCOOUs, CIpaBOYHbBIE
MaTepHalbl, YUeOHUK, JTONOJIHUTENbHYIO JIUTEpaTypy, NEPBOUCTOYHHUKH; IPUMEHSIET CUCTEMY
YCIIOBHBIX 0003HAUEHWH IMPH BEICHUM 3alUCei, CONMPOBOXIAIOIINX OTBET; HCIOJB3YET IS
JI0Ka3aTeIbCTBA BBIBOABI U3 HAOJIIOEHUN U OIBITOB.

e CaMOCTOATENIbHO, YBEPEHHO U 0€30MMO0YHO TNPUMEHSET TIOJIyYCHHBIE 3HAHUSA B
pemieHnH Mpo0IeM Ha TBOPUYECKOM YPOBHE; JOIYCKaeT He 0ojee OJHOro Heao4yeTa, KOTOPBIH
JIETKO HCHpAaBIseT IO TPeOOBAaHUIO YUUTENsd; HMEET HEOOXOIUMble HaBBIKM pabOThl ¢
npubopamu, dYepTekamH, CXeMaMH | TrpadukaMu, CONMYTCTBYIOUIMMH OTBETY; 3aIlHCH,
COIIPOBOKAIOIME OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

OtMmeTKa «4» CTaBUTCS, €CJIU YUCHHUK:

e [Toka3bIBaeT 3HaHUA BCETr0 M3Y4YEHHOI'O IPOrPaMMHOr0 MaTepuala.

e JlaeT MONHBIM M MNpaBWIbHBIA OTBET Ha OCHOBE HW3YYEHHBIX TEOpUH; JOIMYCKaeT
HE3HAUUTENIbHbIe OLIMOKM M HEeAOYeThl IPU BOCIPOU3BEIEHUM M3Y4YEHHOIO MaTepuaia,
OTIpeieNIeHus IOHATUH, HETOYHOCTHU MPH UCIIOIB30BaHIH HAYYHBIX TEPMUHOB WM B BBIBOJAX U
00001IeHusAX U3 HAOJIONEHUI M OIBITOB; MaTepual H3JaraeT B OIpPEJeJEHHON JIOrH4ecKoi
MOCJIEIOBATEIBHOCTH, MPH 3TOM JONYCKaeT OJHY HerpyOyro OomuOKy Wi He Ooiee IByX
HEJI0UYETOB M MOXET MX HCIPAaBUTh CAMOCTOATENBHO IpU TPeOOBAHWU WIM NPU HEOOJBLION
IIOMOIIIM TIPETo/IaBaTelisi; B OCHOBHOM YCBOHWJI YUeOHBIM Marepwal; MOJITBEPKAAaeT OTBET
KOHKPETHBIMU IPUMEPaMHU; IPABUIBHO OTBEYAET HA JOIOIHUTEIbHbIE BOIPOCHI YUUTES.

e YMEET CaMOCTOSITENIbHO BBIACTATH TJIaBHBIC TOJIOKEHUS B M3YYEHHOM MaTepuaie; Ha
OCHOBaHMM  (aKTOB M  NPUMEpPOB  0000maTh, JenaThb  BBIBOJBI,  YCTAHABJIHMBATH
BHYTPUIIPEIMETHBIE CBSA3H.

e [IpumeHsieT moTy4YeHHbIC 3HAHUS HA TPAKTUKE B BUJIOM3MEHEHHOW CUTYyalllu, COOII0AaeT
OCHOBHBIE NTPaBHJIA KYJIbTYPbl YCTHOM M MUCBMEHHOW PEYH, UCTIONB3YEeT HayYHbIE TEPMHUHBI.

e He o6naaeT 10CTaTOYHBIM HaBBIKOM Pa0OThI CO CIIPABOYHOM JIMTEPATYpOH, YUEOHUKOM,
NEPBOMCTOUYHUKAMHU (MPaBWJIBHO OPHEHTUpPYETCsA, HO paboTaer MeuieHHo). JlomyckaeT
HerpyOble HapylIeHHs npaBui 0(pOpMIICHUS MUCbMEHHBIX padoT.

OtmeTKka «3» CTaBUTCS, €CIIHU YYCHHK:

e YCBOMJI OCHOBHOE COJIEp’KaHUE y4eOHOro Marepuana, UMeeT MpoOeiabl B YCBOCHHH
MmaTepuaia, He TMPENsATCTBYIOIIME JalbHEHIIEMy YCBOEGHHIO MPOTPaMMHOIO MaTepHana;
MaTepuai U3J1araeT HeCUCTEMaTU3UPOBaHO, (pparMeHTapHO, HE BCETAa MOCIEI0BATENbHO.

e [loka3pIBaeT HEAOCTATOUHYIO C(HOPMHUPOBAHHOCTb OTJEIBHBIX 3HAHUH M YMEHUM;
BBIBOIbI M 00001IEHNs apTryMEHTUpYeT ¢1a00, JOMyCKaeT B HUX OIIMOKH.

e JlomyctTun OmMHMOKA W HETOYHOCTH B UCIOJNB30BAaHUM HAYYHOW TEPMHUHOJIOTHH,
ornpezeNieHus: MOHATUHN J1al HEAOCTATOYHO YETKHE; HE MCIIOIb30Ball B KaUeCTBE JI0Ka3aTeIbCTBA
BBIBOJIBI M OOOOIIEHHS] U3 HaOMIOACHUN, (DAKTOB, OMBITOB WM JOMYCTUN OIIMOKK TPH HX
U3JI0KEHUU.

e llcnibIThIBaeT 3aTpyJHEHHs B MPUMEHEHMM 3HAHWN, HEOOXOAMMBIX JJIS pelleHHs 3ahad
Pa3JIMYHBIX TUIOB, IPU OOBICHEHUH KOHKPETHBIX SBJICHUN HA OCHOBE TEOPUN U 3aKOHOB, UJIH B
MOJTBEPKICHNH KOHKPETHBIX MPUMEPOB MPAKTUIECKOTO MPUMEHEHHUS TEOPUH.

e OTBEeyaeT HEMOJHO Ha BOMPOCHl yuyHuTess (yIyckas U OCHOBHOE), WJIM BOCIPOU3BOIUT
coJiepKaHue TeKCcTa yueOHHMKa, HO HEJJOCTATOYHO MMOHUMAET OT/eNbHBIE MOJIOKEHUS, UMEIOIIne
BaXHOE 3HAYEHHE B 3TOM TEKCTE.

e OOHapy)XMBaeT  HENOCTaTOYHOE  MOHMMAHHE  OTAEIBbHBIX  IOJOXKEHUH  IpU
BOCIIPOM3BEICHUM TEKCTa yuyeOHHMKa (3amucei, MEepBOUCTOYHMKOB) MIJIM OTBEYAET HEIMOJHO Ha
BOTIPOCHI YUUTEIIS, IOMYCKas OJHY - JBE TPyObIe OMTHOKH.

OTMmeTKa «2)» CTaBUTCS, €CIIH YYCHHK:

e He ycBoMJ M HE pacKpbll OCHOBHOE COJEp)KaHHE MaTepuaia; He JeNlaeT BBIBOJIOB U
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0000111eHIH.

eHe 3Haer ¥ He NOHMMAET 3HAUUTEIbHYIO MJIM OCHOBHYIO YacTh MPOTPaMMHOIO
MaTepuaiga B Mpeiesiax IOCTABICHHBIX BOIMPOCOB WJIM HMMEET cliabo CHOPMUPOBAHHBIE U
HEMOJIHBIC 3HAHUS U HE yMEET NPHUMEHATh MX K PELICHUI0 KOHKPETHBIX BOMPOCOB U 3a/ay IO
o0pasity.

o [Ipu oTBeTe (HAa OAMH BOMPOC) JOIMYCKAaeT Oojee ABYX IpyObIX OMIMOOK, KOTOpPHIE HE
MOJKET UCTIPABUTH JaKe IPU MOMOIIN YUUTEIIS.

OtmeTka «1» cTaBUTCS, €CIIM YUCHHUK:

e He MOXeT OTBETUTHh HU Ha OJIUH UX MOCTABJICHHBIX BOMPOCOB.

e [loHOCTBIO HE YCBOWJI MaTepHall.

Ouenka yMeHUH pelIaTh pacyeTHbIE 32124

o  Ommemxa «5»: B JOTHYECKOM PACCYXKJICHUHU U PEIICHUM HET OIMMOO0K, 3a/1aya peieHa
paIMoHaIBHBIM CITOCOOOM.

o  Ommemxa «4»: B JOTUMECKOM PACCYXJICHUU U PEIICHUH HET CYIIIECTBCHHBIX OMIHOOK,
HO
3aJa4a pelieHa HepalMoHaIbHBIM CIIOCOOOM WJIH JIOMYIIEHO He OoJiee ABYX
HECYIIECTBEHHBIX
OIINOOK.

o  Ommemxa «3»: B JOTHYECKOM PACCYXKICHUU HET CYIIECTBEHHBIX OIMOOK, HO JOMYIIEHA
CyIIIECTBEHHasl OIMOKa B MATeMaTHYECKHX pacueTax.

o  Ommemxa «2»: UMEIOTCS CYIIECTBEHHbIE OIIMOKH B JIOTHYECKOM PACCYKICHUH U
pelieHuu.

o  Ommemxa «I»: 3aJladya HE pelICHA.

OneHka NUCbMEHHBIX KOHTPOJIBHBIX PadoT

e  Ommemxa «5»: OTBET MOJHBIN U MPABUIBHBIN, BO3MOYKHA HECYIIIECTBEHHAs OIINOKA.

o  Ommemxa «4»: OTBET HETIOJHbBIN WK JOMYIIEHO He O0Jee IBYX HECYIIECTBEHHBIX
OIINOOK.

e  Ommemxa «3»: paboTa BBITIOJIHEHA HE MEHEE YEM HAIOJIOBUHY, JIOMYIIEHA OHA
CyIIIECTBEHHAS
omrMOKa U IBe-TPHU HECYIIECTBEHHBIE.

o  Ommemxa «2»: paboTa BBITIOJIHEHA MEHEE YEM HATIOJIOBUHY WJIH COJEPIKUT HECKOJIBKO
CYIIIECTBEHHBIX OIIMOOK.

e  Ommemxa «I»: paboTa He BBIIIOJHEHA.
[Tpu orieHKe BHIMOTHEHHS TUCEMEHHOM KOHTPOIBHON PabOTHl HEOOXOMMO YIUTHIBATH
TpeGoBaHus eMHOro opporpaduyeckoro pexxuma.
OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO Pab0Ty KOPPEKTHPYET MPEIIISCTBYIOMNE OTMETKH
3a 4YeTBEPTh, OIYTO/Iue, TO/.

Ounenka TecToBbIX padoT.

Tectbl, cocToAILIME U3 TSATH BOIIPOCOB MOYKHO HCIIOJIB30BATh MOCIIE U3YUEHUS KaXKA0Tr0

Marepuana (ypoka). Tect uz 10—15 BompocoB UCTIOIB3YETCS AJIsl IEPUOANIECKOTO
KOHTPOJISL.

Tect 3 20—30 BonpocoB HEOOXOIMMO HCIIONIB30BaTh /Ui HTOTOBOTO KOHTPOJIS.

[Ipu oneHMBaHUM MCTIONB3YETCS CIIEAYIOIas IKaia: sl TECTa U3 MSTH BOIIPOCOB

* HET OIMOOK — OLIEHKa «5»;

* 0/1Ha OIIMOKA - OLIEHKA «4»;

* 1B OIIMOKU — OIIEHKA «3»;

* TpU OMIMOKHN — OIICHKA «2.



st recta u3 30 BOpOCOB:

* 25—30 npaBWIBHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBUIIbHBIX OTBETOB — OIIEHKA «4»;

* 13—18 npaBWIBHBIX OTBETOB — OLICHKA «3»;

* MeHbIIEe 12 MpaBUIbHBIX OTBETOB — OLICHKA «2».

Ounenka pedepara.

Pedepat oneHrBaeTCs 10 CISAYIOIUM KPUTEPUSIM:

* cobOmoIeHNe TpeOOBaHUH K ero 0OPMIICHHIO;

* HEOOXOAUMOCTh U IOCTATOYHOCTD JUIsI PACKPBITUS TEMBI IPUBEJICHHOM B TEKCTE
pedepara

nHpopManuu;

* yMeHHEe 00Y4aroIIerocsi CB000JHO U3JlaraTb OCHOBHBIC HJICH, OTPaKECHHBIC B pedepare;
* crI0COOHOCTH 00YYAOIIErOCs MOHSTh CYTh 33J1aBaEMbIX WICHAMH aTTECTAllMOHHOM
KOMHUCCHU

BOTIPOCOB ¥ C(HOPMYTHUPOBATH TOYHBIE OTBETHI HAa HUX.

I11. Conep:kanue yueGHOro npeamera, Kypca

B cucreme ecTecTBEHHOHAy4HOTO 00pa30BaHUSI XUMUS KaK YU4eOHBIH MpEAMET 3aHHMMAaeT
BOXHOE MECTO B TO3HAHWU 3aKOHOB MPHUPOJbI, (OPMHUPOBAHMM HAYyYHOW KapTUHBI MHPA,
CO3JaHUM OCHOBBI XMMHUYECKUX 3HAHUU, HEOOXOIMMBIX JUIS MOBCEIHEBHOW >KM3HH, HABBHIKOB
3JI0POBOTO M 0€30MacHOrO I YEeJIOBEKa U OKPYKAIOIIEH ero cpeasl o0pa3a KM3HU, a TAKKE B
BOCIIUTAHUHU SKOJIOTUYECKON KYJIbTYPHI.

YcenemHocTh UM3Y4YeHUSI XUMHUU CBS3aHA C  OBJIAQJACHHEM XHMHYECKUM  SI3BIKOM,
coOnrofeHreM MpaBuil 0e30MacHO paboThl MpPU BHINOJHEHHMH XHMUYECKOTO 3KCIEPHUMEHTA,
OCO3HAHMEM MHOTOYHUCIICHHBIX CBA3€H XMMUH C IPYTUMHU MPEAMETAMU IIKOJIBHOTO Kypca.

[TporpamMma BkiIrO4aeT B ce0s OCHOBBI HEOPraHUYECKOW M OpraHn4YecKor XuMuu. [ maBHOI
Ujce TPOrpaMMBbl SIBJISETCS CO3JaHME 0a30BOr0 KOMIUIEKCA OIOPHBIX 3HAHWUN IO XUMUH,
BBIPQXEHHBIX B (JOPME, COOTBETCTBYIOIIEH BO3pACTy 00yUaIOIIUXCSL.

B comepxanum maHHOTO Kypca TIPEICTaBICHBI OCHOBOIIOJIATAIONINE XUMHYECKHE
TEOPETHYECKUE 3HAHMS, BKIFOUAIOIINE U3YUYEHHUE COCTABA U CTPOEHUS BEIIECTB, 3aBUCUMOCTH UX
CBOMCTB OT CTPOCHHMSI, MPOTHO3UPOBAHUE CBOMCTB BEIECTB, MCCIEIOBAHUE 3aKOHOMEPHOCTEH
XMMUYECKUX TMpEBpalleHu W NyTel YNpaBieHUS MMM B LEISAX IMOJYyYEHHs BEUIECTB U
MaTepHaJIOB.

TeopeTnyeckyro OCHOBY W3y4Y€HHS HEOPraHWYECKOM XHMHH COCTaBIs€T aTOMHO-
MoJIeKyJsipHoe yuenue, llepmoanmueckuit 3akon .M. MeHnneneeBa ¢ KpaTKUMH CBEACHUAMH O
CTPOCHMHM aTOMa, BHJIAaX XHMHYECKOM CBS3M, 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKUX
peaKunii.

B wu3ydeHum Kypca 3HAUMTENbHAs POJb OTBOAUTCS XUMHUYECKOMY SKCIEPUMEHTY:
MPOBEICHUIO TPAKTUYECKUX M JIAOOPATOPHBIX PadOT, OMHCAHUIO PE3YJIHTATOB YYCHHUYECKOTO
HKCIIEPUMEHTA, COOIOICHUIO HOPM U TIPaBHII O€301acHOM pabOoThl B XMMHUECKOH J1abopaTopHH.

Peanuzanus nanHO#M nporpaMMebl B Mpoliecce 00y4IeHHs MTO3BOJIUT 00YJaIOMUMCS YCBOUTD
KJIFOUEBbIE XUMUYECKUE KOMIIETEHIIUU U TIOHATH POJIb U 3HAYEHUE XUMHUU CPEU JIPYTUX HAYK O
MIPUPOJIE.

Wzyuenne mpeamera «XuMus» B 4YacTH (opMupoBaHUS y OOydYaIONMIUXCS HAYYHOTO
MHPOBO33PEHHUSI, OCBOCHHS OOIIEHAYYHBIX METOJOB (HaOIIO/IEHUE, M3MEpPEHUE, SKCIICPUMEHT,
MOJICTTUPOBAHUE), OCBOCHHS TMPAKTUYECKOTO TMPUMEHEHHS HAYYHBIX 3HAHHI OCHOBAaHO Ha
MEXIPEAMETHBIX  CBs3aX ¢ mnpenmeramu: «buomorumsi», «l'eorpadus», «ctopusy,
«Jluteparypa», «MartemaTnka», «OCHOBBI 0€30MAaCHOCTU KU3HEIEATEIBHOCTHY, «Pycckuit
S3BIKY», «DU3NKa», «IKOJIOTHI.



IlepBoHauyaibHbIE XUMHYECKHE TIOHATHUS

[Mpenver xumuu. Tena u eewecmea. OcHoeHbie MemoObl NO3HAHUA: HAONIOOeHUe,
usmepenue, s3xkcnepumenm. PU3NYECKUE U XUMUYECKUE sABJICHHUs. UUCTbIE BellecTBa U CMECH.
Cnioco0Onl pasneneHusi cMeceid. AToM. Mostekyna. XUMHUYECKHH DJIEMEHT. 3HAKHM XHUMHYECKHX
aneMeHTOB. IIpocTeie M cinoXHBIE BellecTBa. BalleHTHOCTb. 3akon nocmoancmea cocmasa
sewecmea. Xumuueckue Qopmyibl. Munekcol. OTHOcUTeNnbHash aTOMHAs M MOJIEKYJSIpHas
Maccel. MaccoBasi J0Jii XMMHUYECKOTO 3JIEMEHTa B COEIWHEHHUM. 3aKOH COXPAHEHUSI MaccChl
BellecTB. Xumudeckue ypaBHeHUs. Koapduiuentsl. YciaoBuss M NPU3HAKU MPOTEKAHUS
XUMUYECKUX peakuuil. Monb — equHuna KoaudecTsa Beuiecrsa. MoisipHas Macca.

Kucaopoa. Boaopon

Kucnopon — xumuueckuil sieMeHT W mpoctoe BemectBo. Ozoun. Cocmaé 6030yxa.
®dusnueckue M XHMHYECKHE CBOMCTBa Kuciiopona. llomydyeHune M npuMeHEHHE KHUCIOpO.a.
Tennosoti 2¢hpexm xumuueckux peaxyuti. [lonsasmue 06 9K30- U IHOOMEPMUUECKUX DPEAKYUSX.
Bonopoa — XMMHYECKUI 3JIEMEHT U MPOCTOE BElecTBO. PU3MUECKUE U XUMUYECKUE CBOWCTBA
Bosopona. Ilomydenue Bogopona B naboparopuu. Ilonyuenue 6000pooa 6 npomMbluLIeHHOCHU.
Ilpumenernue sooopooa. 3akon ABoraapo. MospHbIii 00beM ra3oB. KauecTBeHHbIE peakIiy Ha
ra3oo0pasHbie BemecTBa (KHCI0Po, Boaopoa). OObeMHbIE OTHOIICHHUS ra30B MPH XUMHUYECKUX
peakuusx.

Bopaa. PacTtBopbl

Booa & npupooe. Kpyeosopom 600w 6 npupode. Pu3auueckue u Xumuieckue ceoucmed
600vl. PacTBOpBL. Pacmeopumocms seujecma 6 gode. KoHlieHTpaiusi pactBopoB. MaccoBast 107151
PacTBOPEHHOIO BEIIECTBA B PACTBOPE.

OCHOBHBIE KJIACCHhl HEOPTAHUYECKHUX COeTUHEeHUI

Oxkcunel. Knaccuduxanus. Homenknarypa. Qusuueckue cgoticmsa oxcudos. XUMHUECKUE
CBOWCTBAa OKCUAOB. [lonyuenue u npumenenue oxkcuoog. OcHoBanms. Kiaccudpukarms.
Homenknarypa. @usuueckue ceoiicmea ocHosanuu. Illonyuenue ocnoganuii. XUMUYECKUE
cBOiicTBa ocHOBaHWi. Peaknms nHedtpamm3amuu. Kucmorel. Knaccudukamms. Homenkmnarypa.
Quzuueckue ceoucmea xuciom. llonyuenue u npumenenue xuciom. XUMHUYECKUE CBOWCTBA
kucioT. Muaaukatopel. M3MeHeHHE OKpacKM WHIMKATOPOB B pa3iuuHbiX cpemax. Comm.
Knaccudukanus. Homenknatypa. @usuueckue ceotlicmea conei. llonyyeHue u npumeneHue
conel. XUMUYECKHE CBOWCTBA coyiel. I'eHeTndeckas CBsA3b MEXIY KlacCaMU HEOPTaHMYECKHUX
coenuHeHUil. [Ipobnema 6e30nacHo20 UCNONBL308AHUS GeWecms U XUMUYECKUX peakyutl 6
nosceonegHou orcusHu. Tokcuunvle, 2oproyue U 83pbl8OONACHble Geujecmed. bvimosas
XUMUYECKas 2DaMOMHOCb.

Ctpoenue aroma. I[lepuoanueckuii 3aKOH U MEPUOIAMYECKAST CHCTEMa XMMHUYECKHX
sjemenToB /.M. MenaeineeBa

Crpoenue aroma. s1po, 3Hepreruueckuil ypoBeHb. Cocmas sdpa amoma: NpomoHbl,
Hetimponwvl. HMzomonwi. Ilepmonnueckuit 3akon [I.MI. MenneneeBa. Ilepuoguueckas cucrema
xumuyeckux snmemeHtoB JI.M. MenaeneeBa. ®uszndeckuil CMBICT aTOMHOTO (ITOPSAIKOBOTO)
HOMEPA XHMMHMUYECKOIO 7JJIEMEHTAa, HOMEpa TIpYINNbl U TNEepUoja MNEePUOJUYECKON CHCTEMBI.
CtpoeHre DJHEpreTHYeCKHX ypoBHEH aToMoB TepBbIX 20 XHMHUYECKHUX  3JIEMEHTOB
nepuoanueckor cucrembl .M. MenneneeBa. 3aKOHOMEPHOCTH HM3MEHEHHUsI CBOICTB aTOMOB
XAMHYECKHUX JIEMEHTOB UM MX COCAMHEHHMII Ha OCHOBE MOJIOKEHHS B MEPHOJIMYECKON CHUCTEME
J .. MenneneeBa u ctpoeHus aroma. 3Hauenue [lepuonnueckoro 3akona /.M. Menneneena.

CrtpoeHue BeniecTB. XUMHYECKasi CBA3b

DneKmpoompuyamenbHOCmyb AmoMo8 XUMuieckux s1emenmos. KoBaJleHTHass XUMUYECKast
CBSI3b. HEMOJIApHAsl U mossipHas. [lonamue o 6000pOOHOU CBA3U U ee BIUAHUU HA hu3uyecKue
ceolicmea eewjecme Ha npumepe 600vi. VIOHHas CcBA3b. MeTalnueckass CBs3b. Tunsi
KPUCTATIUYECKUX PEWEMOK (AMOMHAS, MOJIeKYISPHASL, UOHHAS, MEMALIUYECKast). 3a8ucumocms
@uzuyeckux c8oucms geujecme om muna KpUCmaiiudyecKkoll peuemKu.



XuMHYeCKHe peakunu

Ilonamue o ckopocmu xumuueckou peaxyuu. Daxkmopwul, enuAOWUE HA CKOPOCHb
xumuueckou peaxyuu. I[lonamue o xamanuzamope. Knaccupuxanus XUMHYECKUX PEAKIUNA TIO
pa3IMyYHbIM MPU3HAKAM: YHCIY U COCTaBY HCXOJHBIX M IOJYYEHHBIX BEIECTB; U3MEHEHUIO
CTETICHEeW OKHCIICHUSI aTOMOB XMMHUYECKUX JJIEMEHTOB; MOTJIOMICHUIO VI BBIJCIICHUIO SHEPTHH.
DONEKTPOIUTHYECKAsT TUCCOLMANUs. OIEKTPOJIUTHl W HednekTpoiauThl. Honsl. Kartnonsl u
aHMOHBL. Peakunm HOHHOrO oOMeHa. YCIIOBHS TPOTEKaHWs peakiuii HMOHHOTO OOMeEHa.
DNEKTPOJIUTHYECKAs JTUCCOLMALUs KHUCIOT, wienodyed u cosedd. CrTeneHb OKHUCIICHUA.
OnpeneneHre CTENEHW OKHCICHUS aTOMOB XHMHYECKHX JJIEMEHTOB B COCIUHEHUSX.
Oxucnutens. BoccranoButenb. CyllIHOCTh OKUCIUTENFHO-BOCCTAHOBUTENIBHBIX PEAKIIHI.

Hemeranusl |V — VI rpynn u ux coennnenunst

[lonoxeHue HEMETAIJIOB B MEPUOJUYECKOM CHCTEME XHUMHUYECKHX anemeHToB J[.U.
MenneneeBa. O0ue CBOWCTBA HEMETAIJIOB. [ aoreHsl: pu3ndeckue U XMMHYECKHUe CBOWCTBA.
CoenuHeHus TaJOT€HOB: XJIOPOBOAOPOJ, XJIOPOBOJOponaHas kuciora u ee conu. Cepa:
dusznueckue U XuMHYeckue cBoicTBa. COENMHEHUS Cephl: CEPOBOAOPOI, CYIb(MHUIBI, OKCHIBI
cepbl. CepHasi, ceprucmas u cepo8oO0OpPOOHAs KUCIOMbl U HUX CONU. A30T: (uznueckue u
XuMH4Yeckne cBoricTBa. AMMuak. Comu amMmmoHus. OKCUABI a30Ta. A30THAs KUCIOTa U €€ COJIH.
dochop: pusnueckre u xumuueckue coiicta. Coemunenus ¢ocdopa: okcua dochopa (V),
oprodochopHas KUCIOTA W €€ COJNIM. YTIepoa: (PU3NYeCKHe W XUMHUYCCKHE CBOWCTBA.
Annomponus yenepooa: aimas, epagum, kapouw, gyriepenvi. CoeIUHEHHS yTaepoaa: OKCHUIbI
yriepona (I1) u (1V), yronbHast kucinora u ee conu. Kpemnuii u e2o coeounenus.

MeTaJiibl 4 HX cOeIMHEHHS

lonoowcenue memannos 6 nepuooudeckou cucmeme xumuyeckux snemenmos JI.U.
Menoeneesa. Memannvt 6 npupoode u obwue cnocobvl ux nonyuenus. Oowue Qusuueckue
ceolicmea memannog. OOIMKUE XUMHYECKHE CBOWCTBA METAUIOB: PEAKIMH C HEMETaJIaMH,
KHUCJIOTaMH, COJIAIMU. DNIeKmpoxumuyeckuti pso Hanpsasxcenuii memainnos. 11]enounsie MeTamibl U
ux coenuHeHus. ll{eno9HO3eMeNnbHBIC METAIIBI U UX COCAUHEHUS. ATIOMUHUN. AM(OTEPHOCT
okcuaa u ruapokcuna amomunus. JKenezo. CoenvHeHUs >kene3a M UX CBOWCTBA: OKCHUJIBI,
ruapokcu bl u conu xxenesa (11 u I11).

IlepBoHauyajibHbIe cBeJleHHs 00 OPraHUYeCKHX BellecTBaX

[lepBoHaUaNbHBIE CBEIEHUS O CTPOCHUM OPTraHMYECKHUX BEIIECTB. YTJIEBOJOPOIBI: METaH,
3TaH, OTWIEH. HMcmounuku  y21eeo0opo0o8:  NPUpPOOHblll  2d3,  Heghmb,  yeoib.
Kucnopoaconepxamue COeIMHEHHS. COUPTHI (METaHOJ, 3TaHOJ, TJIMIIEPUH), KapOOHOBBIC
KHUCTIOTHI (YKCYCHAsi KUCJIOTa, aMUHOYKCYCHAsl KUCJIOTa, CTEApPUHOBAsI M OJICMHOBAS KUCIIOTHI).
buonmornueckn BaKHBIE BEIIECTBA: JKHUPBI, TJFOKO3a, O€NKH. Xumuueckoe 3acpsa3HeHuUe
OKpYHCcarowell cpedvl U e20 NOC1e0CMBUsL.

Tunsl pacyeTHBIX 321a4:

1. Brrancnenre MaccoBOM 10U XUMUYECKOTO dJIEMEHTA MO POPMYIIe COSAMHEHHUS.

Yemanosnenue npocmetiweti gpopmynvt ewjecmea no mMaccosviM OONAM XUMUYECKUX
91eMEeHMO8.

2. Breraucnerns mo  XUMHYECKHM YpaBHCHUAM KOJIMYCCTBA, O6’I)CMa, MacCChbl
BEIIIECTBA 110 KOJUYECTBY, 00bEMY, Macce peareHTOB UM MPOAYKTOB PEAKIIUH.

3. Pacuer MaccoBo#i 1071 pacTBOPEHHOTO BEIIECTBA B PacTBOPE.

IIpumepHbIe TEMBI IPAKTHYECKUX PadoT:

1. JlaboparopHoe o0OopyaoBaHME U TIpHeMbl oOpamieHuss ¢ HuM. [IpaBuna
6e301macHOi paboThl B XUMHUYECKON J1ab0paTopuu.

2. OuncTka 3arpsA3HEHHON OBAPEHHON COJIH.

3 [Tpu3Haky NpoTEKaHUsI XMMUUYECKUX PEAKLIUM.

4, [Tonydyenue kuciaopoaa u U3y4eHHE €ro CBOMCTB.

5 [TosryueHnue BoIOpoAa U U3YUYEHUE ETO CBOWCTB.
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6. IIpuroroBineHue pacTBOPOB € ONPEACICHHON MAacCOBOM OJEH PACTBOPEHHOI'O
BEIIECCTBA.

7. Pemenne skcnepuMeHTanbHBIX 3a7ad 10 TeMe  «OCHOBHBIE — KJIACCHI
HEOPraHUYECKUX COCAVHEHUI.

8. Peaxiuu moHHOTO OOMEHA.

9. Kauecmeennvle peaxyuu na uonvl 6 pacmeope.

10. Tonyuenue ammuaxa u uzyuenue e2o c60UCms.

11. Ilonyuenue y2nexucnozo 2asa u uzyyeHue e2o c60UcCms.

12. Pewmenne sxcriepuMeHTanpHbIX 3a1a4 1o teme «Hemeramnst IV — VII rpynmn u ux
COCTUHEHUNY.

13. Pemenue skciepuMeHTaNbHBIX 3a7a4 110 TeMe «MeTalbl U UX COEAUHEHU».

Xumusn 8 kiaacce (70 yacos, 2 4. B HeJAeJI10).

BBenenue B xumuio (8 4)

XUMHUS — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALICHUSIX.

[ToHsiTHE O XMMHYECKOM 3JEMEHTEe U (opMax €ro CyliecTBOBaHHUSA: CBOOOJHBIX aTOMaX,
IIPOCTBIX U CJIOKHBIX BEIIECTBA

[TpeBparenus BemiectB. OTIMYNe XUMUYECKUX PeaKIHi OT Qu3ndeckux siBineHuid. Ponb
XUMUH B J)KU3HU YEJIOBEKA.

Kpatkue cBeneHusi U3 UCTOpUU BO3HUKHOBEHMS M pa3BuTud xuMud. [lepuoxa amxumumn.
[Torsitme o ¢unocopckom kamHe. Xumus B XVI B. Paspurme xumuu Ha Pycu. Pomb
OTEUECTBEHHBIX YUYCHBIX B CTAHOBICHUHM XMMHUYECKOW Hayku — pabotel M. B. JlomoHocoBa, A.
M. byrneposa, 1. 1. Menneneesa.

XuMHU4YecKasi CHMBOJIMKA. 3HAKM XUMUYECKUX 3JIEMEHTOB U ITPOUCXOXKICHHE UX HA3BAHMI.
Xumnueckue ¢Gopmynsl. HWumekcst u ko3 duumentsr. OTHOCHTENBHBIE AaTOMHAs U
MOJIEKYJIsSIpHAsi Macchl. PacueT MaccoBO# J101M XUMHYECKOT0 3JIeMEHTa 1o (opMyJie BEIIeCTBa.

[Tepuonnueckas cucrtemMa xumuyeckux anemeHtoB . M. MenneneeBa, ee CTpyKTypa:
Masble ¥ OONbIlIMe MEPUOAbl, TPYIIbI U MOATrPYIIbl (IV1aBHas u mobouHast). [lepuognyueckas
CUCTEMa KaK CIPaBOYHOE MOcOoOUe 1JIs MOJIyUYEHUsI CBEACHUN O XUMUYECKUX JIEMEHTaX.

Pacuérnbie 3apaun. 1. HaxoxeHne OTHOCUTENIBHON MOJIEKYJIIPHOM Macchl BEIECTBA I10
ero XxumMuueckoi ¢popmyie. 2. Beiuncienne MaccoBoi JOJM XMMHUECKOTO JIEMEHTA B BELIECTBE
o ero opmyue.

IIpakTuyeckas padora Ne 1

[TpaBuna TexHUKH O€30MacHOCTH MpH paboTe B XMMHUUecKOM kaOuHere. JlaGopaTtopHoe
o0opyI0BaHKE U 0OpaIeHne ¢ HUM.

IIpeameTHble pe3yabTAThI 00YYEeHHUS

Yyamuiics 10JKEH ymemsy:

® ICTIOJIB30BATh NP XapaKTEPUCTHKE BELIECTB IOHATUS:  «ATOM», «MOJEKYIay,
«XMMUYECKUH DIEMEHT», «XMMUYECKUH 3HAK, WM CUMBOJ», «BELIECTBOY, (IIPOCTOE BELIECTBOY,
«CJIO)KHOE BEILIECTBOY», «CBOMCTBA BEIIECTBY, «XUMHUECKHE SIBICHUS», «(DU3MUYECKUE SBICHUS,
«KOX(PQULIMEHTB»,  «UHAEKCBl», «OTHOCUTENbHAs  aTOMHAas  Macca», «OTHOCHUTENbHAs
MOJIEKYJISIPHAs! Maccay, «MaccoBas J10JIs1 DJIEMEHTaY;

®3HaTh: NMPEAMEThl M3yYEHUS €CTECTBEHHOHAYYHBIX IUCLUUIUIMH, B TOM 4YHCIIE€ XUMUU;
XUMHUYECKHE CUMBOJIbI, UX Ha3BaHUS U MPOU3HOILIECHUE;

e KJ1acCU(hUIIMPOBATH BEIIECTBA 110 COCTABY HA MPOCTHIE U CIIOKHBIE;

® pa3MyaTh: TEJa U BEIIECTBA; XUMHUUECKUN AIEMEHT U MPOCTOE BEIIECTBO;

® ONIUCHIBATh: (OPMBI CYHIECTBOBAHUS XHMHUYECKUX JJIEMEHTOB (CBOOOJHBIE aTOMBI,
IIPOCTHIE BEIECTBA, CJIOXHBIE BellecTBa); TabmuuHyto Qopmy Ilepuoanueckoil cuctemsl
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XUMHUYECKHX SJIEMEHTOB; MOJIOKEeHHE dMeMeHTa B Tadnuue [[. Y. MenneneeBa, UCOnb3ysl 1O-
HATHUSI «TIEPUOJI», «TPYIINAY, «TIaBHAS MOATPYIIay, «ITO00YHAs TIOATPYIINAY; CBOMCTBA BEIIECTB
(TBepABIX, KUIKUX, TA3000pa3HBIX);

® O0BSCHATH CYIIHOCTh XMMHUUYECKHX SIBJICHHH (C TOYKH 3PEHUSI aTOMHO-MOJICKYJIIPHOTO
YUEHUSI) ¥ UX PUHIUITHAIBHOE OTINYNE OT (PU3HUECKUX SIBIICHUN;

® XapaKTEepU30BaTh:  OCHOBHBICE  METOJAbl  M3YYEHUS]  €CTECTBEHHBIX  JIUCIUILIMH
(Habmro/ileHne, SKCIEPUMEHT, MOJICIHUPOBAHUE); BEIICCTBO IO €ro XHUMHYECKOW (dopmyse
COTJIaCHO IUTaHY: KA4eCTBEHHBIM COCTaB, THUIl BellecTBa (MPOCTOE WM  CIIOXKHOE),
KOJINYECTBEHHBI COCTaB, OTHOCUTEJIbHAS MOJIEKYJISIpHAs Macca, COOTHOIIIEHUE MacC 3JIEMEHTOB
B BEIIECTBE, MACCOBBIC JOJU 3JEMEHTOB B BEHICCTBE (AJI CIIOKHBIX BEIIECTB); POJb XUMHUHU
(TIOJIOKUTENBHYIO U OTPHUIIATEIBHYIO) B )KU3HHU YEJIOBEKa, apTyMEHTHUPOBATh CBOE OTHOIIICHUE K
3TOU TIpodIieMe;

® BEIYKCIISITh OTHOCUTEIIbHYIO MOJICKYJISIPHYI0 MacCy BEIIECTBA W MAacCOBYIO JOJIIO
XHMHYECKOI'0 JIEMEHTA B COCAUHCHUSIX;

® IPOBOIUTH HAOIIOACHUS CBOMCTB BEIIIECTB U SIBICHUH, MPOUCXOISAIINX C BEIIECTBAMU;

e CcOOMIOIaTh TIpaBWJIA TEXHUKKA OE30MaCHOCTH TIPH TIPOBEACHWHM HAOTIOACHUA W
71a00pPaTOPHBIX OIBITOB.

MeTtanpeameTHblie pe3yabTaTbl 00y4eHHust

VYyamuiicss 10KEH ymems:

® OIIpE/ACNATh MPOOJIEMBI, T. €. YCTaHaBIMBAaTh HECOOTBETCTBUE MEXKIY >KEJIaeMbIM U
JIEHCTBUTCIIHLHBIM;

® COCTaBJISATH CJIOKHBIN TIJIaH TEKCTa;

® BJIAJICTh TAKUM BHIOM H3JIOKEHHUS TEKCTA, KaK TTIOBECTBOBAHUE;

® [10/1 PyKOBOJICTBOM YUYHUTEJISI IPOBOIUTH HEIIOCPEICTBEHHOE HAOIIIOICHHUE;

® [10/1 PYKOBOJICTBOM YYHTENsT O0QOPMIISITH OTYET, BKIIFOYAIONIUN ONMCAHHE HAOIIOICHMS,
€ro pe3yJbTaToB, BHIBOJIOB;

® ICTIOJIb30BaTh TaKOH BHJI MBICIICHHOTO (HMIE€aJIbHOTO) MOJACIMPOBAHUS, KaK 3HAKOBOE
MoOJIeJIMpOBaHUE (Ha IpUMEpe 3HAKOB XUMUYECKUX PIIEMEHTOB, XUMUUYECKUX Gopmydn);

® ICTIONIb30BAaTh TAKOM BHJ MaTepUabHOTO (TIPEIMETHOT0) MOJACIMPOBAHUS, Kak
(bu3nUecKoe MOJIeTMPOBaHKE (Ha MPUMEPE MOJICTUPOBAHUSI aTOMOB M MOJIEKY);

® [10JTy4aTh XMMHYECKYI0 HH(OPMAIIHIO U3 Pa3IMYHbIX UCTOYHUKOB;

® OTIpEIeNSITh OOBEKT U aCHEeKT aHallu3a U CUHTE3a;

® OTIPEACIIATh KOMIIOHEHTHI 00bEKTa B COOTBETCTBUH C aCTIEKTOM aHAJIM3a U CUHTE3A;

® OCYIIIECTBIISITh KAYECTBEHHOE U KOJTMYECTBEHHOE OMMCAHNE KOMIIOHEHTOB OOBEKTA;

® OIIPEIENISTh OTHOLIEHHS 00BEKTA C APYTUMHU O0BEKTaAMU;

® OTIPEICIIATH CYIIECTBEHHbIE IPU3HAKH O0BEKTA.

Tema 1. ATOMBI XUMHYECKHX 3JIEMEHTOB (13 u)

AToMBI Kak (hopMa CYIIECTBOBAHUS XHUMHUYECKHUX 3JIeMEeHTOB. OCHOBHBIC CBEICHHS O
CTpOEHUHM aTOMOB. JloKazaTenbCTBa CIOXKHOCTH cTpoeHus aTtoMoB. OmbiTel Pesepdopaa.
[TnanerapHast MO CTPOSHUS aToMa.

CoctaB aTOMHBIX siiep: TPOTOHBI W HEUTpoHBL. OTHOCHUTENbHAS aTOMHas Macca.
B3anMoCBSI3b IOHATHH «IIPOTOHY», KHEUTPOH», KOTHOCHTEIHLHAS aTOMHAsT Maccay.

V3MmeHeHre uMcna MPOTOHOB B sApe aromMa — OOpa30BaHUE HOBBIX XHUMHUYECKUX
JJICMEHTOB.

V3MmeHeHne 4uciaa HEUTPOHOB B siipe aromMa — oOpa3oBaHHe H30TOMOB. COBpEeMEHHOE
oTpesieNieHUe TIOHATHS «XUMHUYSCKUH dJIeMeHT». V30TOIbI Kak pa3HOBUIAHOCTH aTOMOB OJIHOTO
XUMHYECKOTO DJIEMEHTA.

OnektpoHbl. CTpoeHHE SJICKTPOHHBIX 000J0YEK aTOMOB XHMMHYECKHX 37eMeHTOB Nel-20
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nepuoanueckon cucreMsl J[. M. MengeneeBa. IlonsaTre O 3aBEpIIEHHOM U HE3aBEPLIEHHOM
AJICKTPOHHOM CJI0€ (SHEPTETHYECKOM YPOBHE).

[Tepuoanueckas cucreMa XxumMuueckux 3iemMeHToB 1. V1. MeneneeBa u CTpOeHHE aTOMOB:
buznyecKuil CMBICI MOPSIIKOBOIO HOMEpaA 3JIEMEHTa, HOMepa I'PYIIIbI, HOMEpa MepHoa.

M3MeHeHne yMcia 3J€KTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aToMa XHMHUYECKOTO
JjeMeHTa — 00pa3oBaHHUE MOJIOKHUTEIBHBIX M OTPUIATENIbHBIX HMOHOB. MoOHBI, 00pa3oBaHHBIE
aTOMaM{ METaJNIOB M HEMETAJUIOB. [IpyunHbl U3MEHEHUSI METAJUIMYECKUX U HEMETAJUIMUECKUX
CBOMCTB B IIepUOJax U rpymnmax.

OOpasoBanue OuHapHbBIX coennHeHui. [loHsTHE 00 MOHHOU cBsi3u. CxeMbl 00Opa30BaHHUS
MOHHOMU CBSI3H.

B3aumoneiictBue aToMOB XMMHYECKHUX JJIEMEHTOB-HEMETANIOB MEXAYy COOOM —
o0Opa3oBaHHe IBYXaTOMHBIX MOJIEKYJ IPOCTHIX BellecTB. KoBaneHTHas HenospHas XuMudeckas
CBSI3b.

DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBL.

B3aumoneiictBue aToMOB XMMHYECKHUX DJIEMEHTOB-HEMETANIOB MEXAYy COOOM —
oOpa3oBaHue OWHAPHBIX COEIMHEHUN HEMETaUIOB. JDJIEKTPOOTpULATENbHOCTh. [loHsATHE O
KOBAJICHTHOM IIOJIAPHOM CBSI3H.

BzaumopeiicTBue aTOMOB XUMHYECKHX JJIEMEHTOB-METANIOB MEXIy coboil —
o0pa3oBaHNe METAUINYECKUX KpUCTaLIOB. [IoHATHE O METAJIIIMUECKOM CBS3H.

JeMmoHcTpanuu. Mojenu aToMOB XUMHUYECKHMX 3ieMeHTOB. llepuommueckas cucrema
xumMuueckux anemenToB 1. . Menaeneena.

IlpeaMeTHBIE Pe3YJbTAThI 00YUCHUS

VYuamuiicst JOJKEH ymems.

® IICMIOJIB30BaTh IPU  XapPAaKTEPUCTUKE AaTOMOB TOHSATHUS: «IPOTOH», «HEHUTPOHY,
«OQIIEKTPOH», «XUMHYECKUN 3JIEMEHT», «MAaCCOBOE YHCIIO», «U30TOM», «JIEKTPOHHBIN CIION»,
«QHEPreTUYECKUN YPOBEHBY, «IJIEMEHTHI-METAILIBIY, «IJIEMEHThI-HEMETAJUIbI»; TIPH XapaKTepHc-
TUKE BELIECTB TMOHATHS «HMOHHAsS CBSA3bY», «HUOHBI», «KOBAJICHTHAs HEMOJIAPHAs CBS3bY,
«KOBAJICHTHAS TMOJISIPHAS CBS3bY, «AJEKTPOOTPULIATETLHOCTDY, «BAJIGHTHOCThY, «METAJUTMYECKas
CBSI3bY;

® OIIMCBIBATH COCTAB M CTPOCHHUE aTOMOB 3JIEMEHTOB C MOPSAAKOBBIMH HOMepamu 1—20 B
Ilepuoauueckoit cucreme XumMuyeckux 3semMenToB J1. . Menneneena;

® COCTaBJIATh CXEMbI paclpeiesieHusl JIEKTPOHOB 10 3JIEKTPOHHBIM CJIOSM B 3JIEKTPOHHOM
000JIOUKE aTOMOB; CXE€Mbl OOpa30BaHHS pa3HbIX THUIOB XUMHUYECKOW CBA3M (MOHHOM,
KOBQJICHTHOM, METAJNTMYECKOM );

® 00BSACHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMHUECKUX AJIEMEHTOB (3apsiioB s1ep
aTOMOB, YHCJIa 3JIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM CJIO€, YUCIIO 3aMOJIHAEMBIX 3JIEKTPOHHBIX
CJIO€B, paguyC aTroMa, »BJIEKTPOOTPULATEIbHOCTb, METALINYECKHUE U HEMETAUIMYECKUE
CBOiicTBa) B mepuojax u Trpymnax (miaBHbIX mnoarpynnax) Ilepuonudeckoir cuctemsl
XuMUueckux anemeHToB . . MenzeneeBa ¢ TOUKU 3pEHUSI TEOPUH CTPOEHUS aTOMa;

® CpPaBHUBATh CBOMCTBA aTOMOB XMMHUYECKHUX 3JIEMEHTOB, HAXOASIINUXCS B OJTHOM MEPHOJIE
WM I1aBHOM noarpymnmne [lepuonnueckon cucteMbl XuMu4YecKkux aeMeHToB . 1. Menneneesa
(3apsloB  siep AaTOMOB, 4KCIA DJIEKTPOHOB HA BHEIIHEM JJEKTPOHHOM CJIO€, YHCIIO
3aMoJIHIEMbIX 3JIEKTPOHHBIX CJIOEB, PaANYC aTOMA, AIEKTPOOTPULIATEIbHOCTh, METAJUINYECKUE U
HEMETaJUIMYECKUE CBOICTBA);

® [aBaTh XapaKTEPUCTUKY XUMHUYECKHX AJIEMEHTOB IO UX MoJjoxkeHuto B llepuonnyeckoit
cucteMe xuMmmuueckux anmeMmeHtoB J[. M. MenneneeBa (XuMHUYECKHA 3HAK, TTOPSIKOBBIM HOMED,
nepuo, rpyIma, NoArpymnna, OTHOCUTENIbHAs aTOMHAsl Macca, CTPOEHUE aTomMa — 3apsij sapa,
YHCIIO TIPOTOHOB M HEUTPOHOB B sijipe, O0IIee YUCIIO AJIEKTPOHOB, paclpeesieHue 3IEKTPOHOB
10 JIEKTPOHHBIM CIIOSIM);

® OIIPENIeNSITh TUIl XMMUYECKOM CBsI3U 10 (hOpMYyJie BELIECTBA;

® IPUBOJIUTH TTPUMEPHI BEIIECTB C PA3HBIMU TUIIAMU XUMUYECKOU CBSI3U;
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® XapaKTepU30BaTh MEXaHU3MbI O0Pa30BaHUS KOBAJCHTHOM CBs3U (OOMEHHBIN), MOHHOMN
CBSI3M, METAJUNINYECKOU CBA3H;

® YCTAaHABJIMBATh IIPUYMHHO-CJICACTBEHHBIE CBA3U: COCTaB BEIIECTBA — THUIl XUMHUYECKOU
CBA3U;

® cOCTaBIIATh (hOpMYJIbl OMHAPHBIX COEAMHEHHH 110 BaJIEeHTHOCTH;

® HAXOAUTh BAJICHTHOCTb JIEMEHTOB 10 (GOpMysie OMHAPHOIO COEAUHEHMS.

MeTtanpeaMeTHble pe3yJibTAThI 00yYeHH s

VYyanuiicst 10JKEH ymems:

¢ hopmyHpoOBaTH TUIIOTE3Y MO PEIICHUIO MTPOOIIEM;

® COCTABIIATH TUIAH BBITIOJHEHUSI Y4eOHOW 3a7add, pEIICHUs MPoOJIeM TBOPYECKOTO H
MOMCKOBOT'O XapaKTepa, BEITIOJTHEHUS MPOSKTAa COBMECTHO C YUUTEIICM;

® COCTaBIIATh TE3UCHI TEKCTA;

® BIIQJICTh TAKKM BHJIOM H3JI0OKCHHSI TEKCTA, KaK OMUCAHMCE,

® [ICIIOJIB30BAaTh TAaKOW BHUJ MBICICHHOTO (MJI€aTbHOT0) MOJCITUPOBAHUS, KaK 3HAKOBOEC
MOJICTTMPOBaHUE (HA IPUMEPE COCTABJICHUS CXEM 00pa30BaHUs XUMHUSCKOM CBSI3N);

® [ICIIOJIB30BATh TaKOM BHJI MaTepUANbHOTO (MPEAMETHOTO) MOJAEIHUPOBAHUS, KakK
aHAJIOrOBOE MOJICIIMPOBAHMUE;

® IICIIOJIB30BATh TAKOM BHJI MaTePUANIBHOTO (MPEAMETHOTO) MOJACIHUPOBAHUS, KaK
bu3nUecKoe MOJICTMpPOBaHKE (Ha IPUMEPE MOJIETIEH CTPOCHHUS aTOMOB);

® OIIPEIENSATh OOBEKTHI CPABHEHUS U ACIEKT CPaBHEHUSI OOBEKTOB;

® BBITIOJIHATH HEMOJIHOE OJIHOJIMHEHHOE CPaBHEHHE,

® BBITIOJTHATH HETIOJTHOE KOMIUIEKCHOE CPaBHEHUE;

® BBITIOJTHSATH TIOJTHOE OJTHOJIMHEHHOE CPaBHEHHE.

Tema 2. IlIpocrbie BemecTBa (7u)

[Tono’xeHre METaUIOB M HEMETAIJIOB B NEPUOAUUECKON CHCTEME XUMUYECKUX IJIEMEHTOB
. . MenaeneeBa. BaxxHele mpocThie BEMIECTBA — METAJUIBL: YKEJI€30, aTIOMUHUM, KaJIbIUH,
MarHui, HaTpui, kanuid. O01ue puznyecKkue CBOMCTBa METAIIIIOB.

BaxxHeiiimue mnpocThie BeliecTBa — HEMETaJIbl, OOpa30BaHHBIE aTOMaMH KHCJIOPOJa,
BOJIOpO/Ia, a30Ta, cephl, docdopa, yrinepoga. CrocoOHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB K
00pa30oBaHUIO0 HECKOJBKUX MPOCTHIX BEIIECTB — aUIOTPOMNUA. AJUIOTPONMHBIE MOIUDUKALNN
Kuciaopona, ¢ocdopa u osoBa. Meramsinyeckue M HEMETAUNIMYECKUE CBOWCTBA IPOCTBIX
BelecTB. OTHOCUTEIBHOCTD JIEJICHUS TPOCTHIX BEIIECTB HA METAJIBI 1 HEMETAILIBI.

IToctostnrass ABoragpo. KommuectBo BemectBa. Monbs. MosipHas Mmacca. MonspHbId
00BeM ra3000pa3HbIX BemlecTB. KpaTHbIe €IUHUIBI KOJIWYECTBA BEIIECTBA — MUUIMMOJb U
KHJIOMOJIb, MIUUTAMOJISIPHAsE W KWJIOMOJISIPHAsE MAacChl BEIIECTBA, MWIIUMOJISIDHBIN U
KUJIOMOJISIPHBIN 00beMbI Ta3000pa3HbIX BEIIECTB.

Pacuetsl ¢ wHcronb30BaHMEM MOHSATUH «KOJUYECTBO BEIIECTBA», «MOJISIpHAs Maccay,
«MOJISIPHBII 00bEM Ta30By, «IIOCTOSTHHAST ABOTaIPO».

Pacyernbie 3agauu. 1. BpruncieHne MOJSIpHON MacChl BEIIECTB IO XHUMHUYECKUM
dopmynam. 2. PacueTpl ¢ HCHONB30BAHHEM TOHSATHUN «KOJIWYECTBO BEIIECTBA», «MOJSPHAS
Maccay, «MOJISIpHBIH 00beM I'a30B», «IIOCTOSIHHAS ABOTaIpO».

JdemoncTpanun. HexkoTopble MeTauibl M HEMETaUIbl KOJIMYECTBOM BEHIECTBA 1 MOJIb.
Monienb MOISIpHOTO 00beMa ra3000pa3HbIX BEIIECTB.

IIpeaMeTHBIE Pe3YJbTATHI 00YUCHHS

VYuamuiicst JOJKEH ymems.

® ICTIOJIb30BaTh IMPU XAPAKTEPUCTUKE BEIIECTB MOHATHUS: «METAJUIbI», «ILIACTUYHOCTHY,
«TETJIONPOBOJIHOCTBY, <«AIEKTPONPOBOIHOCTEY, «HEMETAIIbIY, «aJUIOTPOIHS, «aJUIOTPOIHbIE
BHUJIOU3MEHEHUS, WU MOJU (UK,
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®OMMCHIBATH  TIOJIO)KEHUE  DJIIEMEHTOB-METANIOB W JJIEMEHTOB-HEMETAJIOB B
[Tepuoanueckoil cucreme xumuyeckux smemeHToB . 1. Menneneena;

e KJ1accU(pUIMPOBATH MPOCTHIE BELIECTBA HA METAJLIBI M HEMETAJLIbI, SJIEMEHTHI;

® OTIpE/ICTIATh TMPUHAUICKHOCTh HEOPraHMYECKUX BEUIECTB K OJHOMY H3 HM3yYEHHBIX
KJIACCOB — METAJUIbl U HEMETAJLIBL;

® JOKa3bIBaTh OTHOCUTEIBHOCTb JIEJICHHS TPOCTHIX BEIIECTB HA METAJUIbI U HEMETAILJIbL;

® XapaKTepu3oBaTh o0ue Gu3nyeckue CBOMCTBA METAIIIOB;

® yCTAHaBJIMBATh IPUYUHHO-CJIEJCTBEHHBIE CBSA3U MEXy CTPOCHUEM aToOMa M XUMHUYECKON
CBSI3bI0 B IIPOCTHIX BEIIECTBaX — METaJlIaX U HEMeTaJlIax;

® 00BSICHATH MHOTO0Opa3He MPOCTHIX BEIIECTB TAKUM (PaKTOPOM, KaK aJITIOTPOIIHS;

® ONMCHIBATh CBOWCTBA BELIECTB (HA MpPHUMEpax MPOCTBIX BELIECTB — METALVIOB HU
HEMETAJJIOB);

ecoOMI0IaTh TpaBWJIa TEXHUKUA OE30MAaCHOCTH TpPH TPOBEICHHUHM HAOMIOJICHUNA U
71a00paTOPHBIX OIBITOB;

® [ICIIOJIb30BATh IIPU PEIIEHUM PACUETHBIX 3aJad IOHATHUSA: «KOJIMYECTBO BELIECTBAY,
«MOJIb», «IIOCTOSIHHas ~ABOragpo», «MOJSpHas Macca», «MOJSIpHBIH 00beM Tra3oBy,
«HOpPMAJIbHBIE YCIIOBHUSY;

® [[POBOJIUTH PACUeThl C UCHOJIb30BAHUEM MOHATHHA: «KOJIMYECTBO BEILECTBA», «MOJISPHAs
Maccay, «<MOJIAPHBIN 00bEM Ta30B», «IIOCTOSTHHAs ABOTaipo.

MertanpeameTHble pe3yJibTAThl 00yYeHH s

VYvuamuiicst JOJKEH ymems.

® COCTaBJIATH KOHCIIEKT TEKCTA;

® CaMOCTOSITEIPHO UCTOIb30BaTh HETIOCPEICTBEHHOE HAOIIOICHUE;

® CAaMOCTOSITEIBHO OOPMIIATE  OTYET, BKIIOUYAIOIIMK ONMHCAaHWE HAOIIOJCHHUS, €ro
pe3yabTaTOB, BHIBOJIOB;

® BBITIOJTHATH TIOJTHOE€ KOMIUIEKCHOE CPaBHEHUE;

® BLITIOJHSATH CPaBHEHHUE TI0 aHAIOTUH

Tema3. CoeanHeHHst XUMHYECKHUX JieMeHTOB (15 u)

Crenenb oxucneHus. OrnpeneneHue CTENEHU OKUCIEHUS 3JIEMEHTOB 10 XUMHUYECKOH
dbopmyne coenuneHusi. CocraBieHue QGopMysn OWHAPHBIX COCAMHEHHH, OOHIUN Ccrocod ux
Ha3bIBaHUS. bUHApHBIE COEOUHEHMS: OKCHBI, XJIOpHAbI, cynbpuabl u Ap. CocTaBieHHe UX
dopmyn. IlpencraButenn OKCHIOB: BOJA, YIVIEKMCIBIM Ta3 M HEramieHas HW3BECTb.
[IpeacraBuTenu JeTy4ux BOJOPOAHBIX COETMHEHUN: XJIOPOBOJAOPO]I U aMMHUAK.

OcHoBaHMsI, UX COCTaB M Ha3BaHMsA. PacTBopuMocTh OCHOBaHMH B Boje. Tabmuia
PacTBOPUMOCTH THAPOKCHUIOB U cojiel B BoAe. [IpeacTaBuTenu menouen: ruApOKCUIBI HATPUS,
Kanusg W Kanelus. [loHsATHE O KauecTBEHHBIX peakmnusx. WHmukatopel. M3MeHeHue OKpacku
MHJUKATOPOB B IIEJIOYHOU cpee.

Kucnotel, ux cocraB u Ha3Banus. Kiaccudukanus xucnor. IlpeacraBurenu KHCIOT:
cepHasi, CoJsiHasA U a30THas. MI3MeHeHne OKpacKu UHIUKATOPOB B KMCIOTHOM cpefe.

Conu kak MPOM3BOJIHBIE KUCIOT M OCHOBaHuU. X coctaB u Ha3BaHus. PacTBopuMoCTh
coneit B Bojie. [IpeacraButenu comneit: XJaopua HaTpus, KapooHaT u pocdaT KanbIusl.

AMop(dHBIE U KpUCTAUINYECKUE BEIIECTBA.

MexMonexkynsapHble B3auUMOACHCTBUA. THUMNBl KPUCTAUIMYECKUX PEUIETOK: HOHHAs,
aTOMHAasi, MOJIEKYJSIpHAsT W METaUTMYecKas. 3aBUCUMOCTh CBOWMCTB BEIIECTB OT THIIOB
KPUCTAJUTMYECKUX PELIETOK.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHMsI. 3aKOH IMOCTOSHCTBA COCTaBa
JUTS1 BELIECTB MOJIEKYJIIPHOTO CTPOCHHSL.

Yucrtele BemecTBa W cMecH. [IpuMmepsl KHIKHX, TBEPIbIX W Ta3000pa3HbIX CMeceH.
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CBoiicTBa YHCTBIX BellecTB U cMmeceil. Mx coctaB. MaccoBass 1 oObeMHAsT JOIH KOMIIOHEHTA
cMmecu. PacdeTsl, cBI3aHHBIE C HCITOJIB30BAHUEM ITOHSTHS JOJIA.

PacuéTnble 3agaum. 1. Pacuer maccoBoii M OOBEMHOH HOJIEHl KOMIIOHEHTOB CMECH
BeIIECTB. 2. BbluucieHWe MacCcOBOM JOJM BEIIECTBA B PAcTBOpPE IO M3BECTHOM Macce
PacTBOPEHHOT'O BEIIECTBA M Macce pacTBoputens. 3. BprduciieHHe Macchl pacTBOPSEMOIO
BEIIIECTBA U PACTBOPHUTENS, HEOOXOIMMBIX JIJIsl IIPUTOTOBIICHUS OMPEICICHHON MacChl pacTBopa
C U3BECTHOM MAacCOBOM JI0JIEN pACTBOPEHHOIO BELIECTBA.

JMemoncTpamuu. OOpa3ibl  OKCHUIOB, KHCJIOT, OCHOBaHMUHW U cosieid. Mogenu
KPUCTANTMYECKUX pEIIeTOK XJOpuaa HaTpus, anmasza, okcuaa yriaepona (IV). CmocoGwi
paszesieHus: CMecei, JUCTUILISLUS BOBI.

JlaGopaTopusbie onbIThl. 1. 3HAKOMCTBO ¢ OOpa3lamMu BEHIECTB PAa3HBIX KIIACCOB. 2.
Pa3nenenue cmecen.

IpakTnyeckass padora Ne 2. OuncTKa MOBapEHHOM COJIH.
IIpakTyeckas padora Ne 3. IlpuroroBnenue pactBopa caxapa ¢ 3aJaHHOW MacCOBOM
J10J1e¥ paCTBOPEHHOI'O BELIECTBA.

IlpeaMeTHBIE Pe3YJbTAThI 00YUCHUS

VYuamuiicst JOJKEH ymems.

® IICMIOJB30BaTh IIPU XAPAKTEPUCTUKE BEIIECTB IOHATHS: «CTEHNEHb OKHUCIICHUS,
«BAJICHTHOCTbBY, «OKCHJIbI», «OCHOBAHMS», «ILEJI0UN», «KAUECTBEHHAs PEaKIUA», «MHAUKATOP,
«KHUCIIOTBI», «KUCIIOPOJICOAEpKAILNE KUCIOThI», «OECKUCIOPOAHbIE KUCIOThI», «KUCIOTHAsI Cpe-
Jay, «IIeJIOYHas Cpelay, «HeUTpalbHas cpefay, «kana PHy», «conmn», «amopdHbIe BEUIECTBAY,
«KpUCTAJUNINYECKUE BEILECTBA», «KPUCTAUIMYECKAsl pEIIeTKa», «UOHHAs KpUCTaIndecKas
pelIeTKa», «aTOMHas KpUCTAJUIMYECKAash pEIIeTKa», «MOJICKYJsIpHas KpHUCTAJUIMYECKas
pelieTKay, «MeTalJInuecKasi KpUCTaJUINYECKask PELIETKA», «CMECH»;

e Ki1accu(UIUPOBATh CJIOXKHBIE HEOPraHMYECKHE BEIIeCTBa IO COCTaBYy Ha OKCHJIBI,
OCHOBaHU$, KMCIIOTHI U COJIM; OCHOBAHMS, KUCIOTHI U COJIM IO PaCTBOPUMOCTH B BOJIE; KHCIIOTbI
110 OCHOBHOCTH U COJIEPKAHUIO KUCIOPOJIa;

® OIIpENEeNSITh NPUHAUIEKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY M3 H3YYEHHBIX
KJIaCCOB (OKCH/IbI, JIETYYUE BOJIOPOIHbBIE COEAMHEHUSI, OCHOBAHUS, KUCIIOTHI, COJIN) 10 (OopMYyIIE;

® ONMCHIBATh CBOMCTBAa OTHENBHBIX NpEACTaBUTENEH OKCHIOB (Ha TNpUMepe BOJBI,
YIJIEKUCIIOTO Ta3a, HErameHOM M3BEeCTH), JIETyYUX BOJOPOJIHBIX COEAMHEHUH (Ha mpuMmepe
XJIOPOBOAOPOJa U aMMHUaKa), OCHOBaHUH (Ha mpUMepe TUJIPOKCHUIOB HATPHUS, KNS U KalbLIMs),
KHACJIOT (Ha mpuMepe CepHO KUCIOTHI) M coliel (Ha mpuMepe XJopuja HaTpus, KapOoHarta
Kanpus, pocdara KaabIus);

® OIIPEIENIATh BAJIEHTHOCTD U CTENIEHb OKUCIIEHUS DJIEMEHTOB B BEILIECTBAX;

® COCTaBJIATh (HOPMYJIBI OKCHIOB, OCHOBAaHUM, KHMCIOT M COJEH IO BAJEHTHOCTAM U
CTETEHSM OKHCIEHHMsS JJIEMEHTOB, a TaKKe 3apsAaM HOHOB, YKa3aHHbIM B Taluuue
PacTBOPUMOCTH KHCJIOT, OCHOBAHUH U COJIEH;

® COCTaBJIATh HAa3BaHUS OKCUAOB, OCHOBAHMM, KMCIIOT U COJIEH; CPAaBHUBATh BAJICHTHOCTb U
CTENIEHb OKUCIIEHHSI; OKCH/IbI, OCHOBAHUS, KUCJIOTBI U COJIU 110 COCTaBY;

® [ICII0JIb30BATh TAOJIMIly PACTBOPUMOCTH AJIsl OTIPEENIEHUS] pAaCTBOPUMOCTH BEILIECTB;

® YCTAHABJIMBAaTh TE€HETHYECKYIO CBSI3b MEXKIY OKCHJIOM W THUAPO-KCHJIOM U Hao0O0poT;
IIPUYNUHHO-CJIEICTBEHHBIE CBSI3U MEXAY CTPOEHHUEM aTOMa, XMMHMUYECKON CBS3bI0 M THUIIOM
KPHUCTAJUIMYECKON PEIIETKN XUMUYECKUX COCTMHEHU;

® XapaKTepU30BaThb aTOMHBIE, MOJIEKYJIIPHbIE, NOHHBIE METAJNINUECKNE KPUCTAIIINYECKHUE
PELIETKH; CPEY pacTBOPA C MOMOILBIO IIKaJbl PH;

® IPUBOJIUTH IPUMEPHI BELIECTB C PA3HBIMU TUIIAMU KPUCTAJIMUECKOMN PELIeTKY;

® [IPOBOJUTH HAOIOJEHUS 3a CBOMCTBAMH BEIIECTB M SIBJICHUSIMH, MPOUCXOJALIMMH C
BEIIECTBAMU;
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e coOMI0/IaTh MPaBUJIa TEXHUKH 0€30MacHOCTH MPH MTPOBEACHUHU HAOIIOICHUN U OIBITOB;

e yiCCIIEIOBATh CPEAY PacTBOpa C MOMOIIbIO MHANKATOPOB; SKCIIEPUMEHTAIBHO Pa3inyaTh
KUCIIOTHI U LIIEJIOYH, TTOJI3YACh HHIUKATOPAMU;

® ICTIOJIb30BATh MPU PEIICHHM PACYETHBIX 3a]au MOHATHUS «MaccoBas JOJS DJIEMEHTa B
BEILECTBE», «MAaccoBasl JIOJsl PACTBOPEHHOTO BEIIECTBa», «0OBEMHas MO0 Ia3000pa3HOro
BEILIECTBAY;

® [IPOBOJIUTH PpAcCUeThl C MCIONb30BAaHUEM TMOHATHHA «MaccoBas [0S DJJEMEHTa B
BEILECTBE», «MAaccoBasl JIOJsl PACTBOPEHHOTO BEINECTBA», «0OBEMHas A0 Ia3000pa3HOro
BEILIECTBAY.

MeTtanpeameTHbie pe3yJabTaTbl 00y4eHUs

VYuamuiicst JOJKEH ymems.

® COCTaBJIATh HA OCHOBE TEKCTa TaOJIUILIbI, B TOM uucie ¢ npuMmenenueM cpencts UKT;

® [10/1 PyKOBOJCTBOM YUHUTEJISI IPOBOJUTH OMOCPEAOBaHHOE HAOIIOICHHE

® [10/1 PYKOBOJICTBOM YUUTENsI OOPMIISITH OTUET, BKIIIOYAIOLINI OMKUCAHNUE SKCIIEPUMEHTA,
€ro pe3yJbTaToB, BHIBOJIOB;

® OCYIIECTBIIATh MHAYKTUBHOE 00001IeHHEe (0T €AMHUYHOTO JOCTOBEPHOrO K 00IIeMy
BEPOATHOCTHOMY), T. €. ONPEACIATh 00IIMe CYIIECTBEHHBIE MPU3HAKH JABYX U 00jiee 00BEKTOB U
(buKcHpOBaTh UX B POPME MOHSATHUS WIH CYKICHUS;

® OCYIIECTBIIATH ACIYKTUBHOE 00001IeHne (MTOABEICHUE €IUHUYHOTO JOCTOBEPHOTO IMOJ
o011ee JOCTOBEPHOE), T. €. aKTyallu3UpPOBATh MOHATHE WUJIH CYKIEHUE, U OTOXKAECTBISATH C HUM
COOTBETCTBYIOILIME CYLIECTBEHHbIE IPU3HAKU OJTHOTO UK Oosiee 0OBEKTOB;

® OIIPEIENISTh aCMeKT KIacCU(UKALINY;

® OCYIIECTBIIATH KJIaCCU(DUKALINIO;

® 3HATh U UCIOJIB30BaTh PA3IMYHbIe (POPMBI IPEACTABICHUS KIacCH(PUKAIIUU.

Tema 4. WU3MmeHeHus, npoucxojasinue ¢ Bemecrsamu (12y)

[lonsiTHE sIBIIEHUN KaK U3MEHEHMH, MPOUCXOJAIINX C BEIIECTBaMHU. SIBIE€HUS, CBA3aHHBIC
C M3MEHEHHUEM KpPHUCTAJUIMYECKOIO0 CTPOCHUS BEIIECTBA IPH ITOCTOSHHOM €ro COCTaBe,
buznueckue sBrneHus. Dusnueckue SBIECHUS B XUMHH: JAUCTUUIALMUSA, KPUCTAILIM3AIUS,
BBITIAPUBAHUE U BO3TOHKA BEIIECTB, IECHTPU(DYTHUPOBAHHE.

SIBiieHMs, CBSI3aHHBIE C H3MEHEHUMEM COCTAaBa BEIIECTBA, - XMMHUYECKUE PEaKIUU.
[IpusHaku © yclOBUSL MpPOTEKAaHHUS XUMHUYeckuMX peakuuid. Ilonstue o006 »5k30- U
DHJIOTEPMUYECKUX peaKUUsIX. Peaknuu ropeHus Kak 4YacTHBIA CIydall 3K30TEPMUYECKUX
pEaKUHii, MPOTEKAIIMNX C BbIICIICHHEM CBETA.

3aKOH COXpPAaHEHMsS] MacChl BEIIECTB. XHMMHUUYECKHE YpaBHEHUsS. 3HAUEHUE WHJIEKCOB U
koa¢¢unmenToB. CocTaBieHNE YpaBHEHUN XUMUUYECKUX pEaKLUM.

Pacuersl 1m0 XMMMYECKMM ypaBHEHHsM. PelieHue 3a1ay Ha HaXOXKICHHE KOJIMYECTBA
BEII[ECTBA, MACCHl UM 00bEeMa MPOYKTa PEAKIIMH 10 KOJIMYECTBY BEIECTBA, MACCEe WIH 00BEMY
MCXOJHOTO BEUIECTBA. PacueTsl ¢ HCNIOIB30BaHUEM MOHATHS «10JI5D», KOTJla HCXOIHOE BELIECTBO
JJaHO B BHUJIE pAcTBOpa C 3aJIaHHOW MACCOBOM JI0JIEM pacCTBOPEHHOTO BELIECTBA WJIA COACPIKHUT
ONPEAEIIEHHYIO JIOJII0 IPUMECEN.

Peakuun paznoxenus. IloHsATHE O CKOPOCTM XUMHYECKMX peakiui. Karaimzatopsl.
DepMEHTHI.

Peakmun coenuaenus. KaranuTudyeckne W HeKaTaluThueckwe peakiuu. OOpartumbpie U
HEOoOpaTUMBIE pEaKIUu.

Peaknum  3aMemeHnsa. OJIEKTPOXMMHUYECKHMU DS  HANpsDKEHWHA  METauIoB,  €ro
WCIIOJIb30BAHUE ISl TPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS PEAKLIUN MEXIY MeTajlllaMU
Y pacTBOPAMH KUCJOT. Peakiiuy BHITECHEHUSI OJTHUX METAJNIOB U3 PACTBOPOB UX COJIEH APYTHUMU
MeTaJuIaMH.

Peakiun obmena. Peaknuu HelTpanmzauu. YCIOBUS MPOTEKAaHUS peakiuii oOMEHa B
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pacTBOpax A0 KOHIIA.

Tumnbl XUMHUUYECKHX peaknuid (M0 MPHU3HAKY «UHUCIO M COCTaB HMCXOJHBIX BEIIECTB U
MPOJIYKTOB PEaKI[MU») Ha MPUMEPE CBOMCTB BOBI. Peakuusi pa3inokeHUs] — 3JIEKTPOJIU3 BOJIBI.
Peakiinu coequHeHUs — B3aUMOJEHCTBHE BOABI C OKCHIAMU METAJIJIOB M HeMeTaioB. IloHsTHe
«rugpokcuaply. Peakuuu 3amemieHuss — B3aUMOJEWCTBHE BOJBI C  NICJIOYHBIMH U
IICJIOYHO3EMEIPHBIMU  MeTaJUIaMu. Peaknun oOMeHa (Ha mpuMmepe THIApoJM3a Cyibduaa
ATIOMUHUS 1 KapOuaa KalbIus).

Pacuérnble 3amaum. 1. BpruucieHue M0 XUMHYECKUM YPAaBHEHUSAM MAacChl WU
KOJIMYECTBA BEILIECTBA M0 U3BECTHON Macce WM KOJIMYECTBY BEIIECTBA OJJHOTO M3 BCTYIAIOIINX
B PEAKIIMIO BEIIECTB WJIM IMPOJIYKTOB peakiuu. 2. BeruucieHne Macchbl (KOJIMYECTBA BEIISCTRBA,
00beMa) MpOAYKTAa pEaKIUU, €CJIM M3BECTHA Macca MCXOJHOTO BELIECTBA, COJIEPXKAIIETO
OTpENICTICHHYIO JOJI0 TMpumecei. 3. BprumciieHne macchl (KOJIMYecTBa BEIIECTBa, 00beMa)
MPOJIYKTa PeaKkiliu, €CJIM U3BECTHA Macca pacTBOpa M MaccoBasi J10J1sl PACTBOPEHHOIO BEILIECTBA.

IIpeaMeTHBIE Pe3YJabTATHI 00YUEHHUS :

VYyanuiicst 10JKEH ymems:

o KJIACCU(UIIUPOBATh XUMHYECKHE PEAKIUU IO YUCITY U COCTaBY MCXOJHBIX BEIICCTB H
MPOJYKTOB PEaKIuu; TEIoBoMYy 3((eKTy; HampaBlIeHHIO MPOTEKAaHUS PEAKIUU; yYACTHIO
KaTaau3aTopa;

® ICTIOJIb30BaTh TAOJUIly PACTBOPUMOCTH JJIsi OMPEEICHUS BO3MOXKHOCTH TPOTEKAHUS
peaknuii OOMEHAa; SJICKTPOXMMHYCCKUN P HANpsOKCHWH (AaKTHBHOCTH) METAJUIOB  JUIS
OTpeIeTICHUsI BO3MOXXHOCTH MPOTEKAHUS PEAKIIUN MEXIy METaJUlaMU M BOJAHBIMU PacTBOpPaMHU
KHUCJIOT U COJICH;

® Ha0JIFO/IaTh W OINKCHIBATh MPHU3HAKUA M YCIOBHUS TCUCHHUS XUMHUYCCKUX PEAKIIHH, JeaTh
BBIBOJIbl HA OCHOBaHUU aHAIM3a HAOIIOACHUI 32 SKCIIEPUMEHTOM;

® IPOBOAUTH PACUEThl 110 XMMUYECKUM YPaBHEHHMSIM HAa HaXOXKIEHUE KOJIMYECTBA, MACCHI
Wi 00beMa MPOAYKTa PEAKIMH [0 KOIUYECTBY, Macce MM O00bEMY MCXOJHOTO BEIIECTBa; C
WCIIOJIb30BAHUEM TIOHSTHS «JI0Js», KOTJIa HCXOJHOE BEIECTBO JaHO B BHUJE pacTBOpa C
3aIaHHOM MAacCOBOW JI0JI€Ml PacTBOPEHHOI'O BEUIECTBA WJIM COAECPKUT OIPEACICHHYIO OO0
IIpUMeECeH.

MertanpeameTHble pe3yJibTaTbl 00y4eHHs

Yyamuiics 10JKEH ymems.:

® COCTaBJISITh HA OCHOBE TEKCTA CXEMBI, B TOM 4Hcie ¢ npumeHennem cpeacts UKT;

® CaMOCTOSITENIBHO OQOPMIISITH OTYET, BKJIIOYAIOIIMN OMNHCAHWE SKCIEPUMEHTa, €ro
Ppe3yabTaTOB, BEIBOJIOB;

® ICTIOJIb30BAaTh TaKOW BUJ MBICICHHOTO (MEaJbHOI0) MOJEIMPOBAHUSA, KAaK 3HAKOBOE
MOJIeIUpOBaHMe (Ha IpUMepe ypaBHEHUH XUMUYECKUX PeaKIuif);

® pa3znuyath 00bEM U COoiepKaHHE MMOHATHI;

® pa3JIn4aTh POJOBOE U BUAOBOE MTOHATHUS,

® OCYILECTBIIATH POAOBUA0BOE ONPEIEICHUE TTOHATHH.

JNemoncrpanuu. [Ipumeps! puznyeckux sBICHUN; a) IulaBiaeHue napaduna; 6) qudpdysus
JTYLIIUCTBIX BELIECTB C TOpsIed JaMIOYKU HakanuBaHHs. [IprMepbl XMMHUYECKUX SBIICHUM: a)
rOpeHue Maruus; 6) B3auMoJIeiicTBHE COISTHON KHUCIOTHI C MPaMOPOM HJIM MEJIOM; B) MOJIy4YEHHUE
ruapokcuaa Mmenu (Il); T) pacTBOpeHHME TMONMYYEHHOTO THAPOKCHIA B KHUCIOTax; 1)
B3anmojeiicteue okcuma Meau (II) ¢ cepHOl KHUCIOTON MpH HAarpeBaHWU; €) pa3jIOKEHUE
NepMaHraHaTa Kajus; ’) B3auMoJIeHiCTBUE pa30aBICHHBIX KUCIOT C METaJJIaMH.

JlabopaTopubie ombITbl. 3. CpaBHEHHME CKOPOCTM HCHApeHUs BOABI M CIHpTAa 110
WMCYE3HOBEHHIO WX Kamenb Ha (uibTpoBanbHOM Oymare. 4. OKHCICHHE MeAW B IJIaMEHU
CIIUPTOBKU WM TOpenkd. 5. IToMyTHeHHE M3BECTKOBOW BOJABI OT BBIABIXAaEMOI'O YITIEKHUCIIOTO
raza. 6. [lomyueHnue yriekucioro ra3a B3auMOIEHCTBUEM COJIBI M KUCJIOTHI. 7. 3aMeleHne Meau
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B pactBope xsopuzaa meau (1) sxenezom.
IIpakTuyeckass padora Ne 4. HaOmroneHwe 3a W3MEHEHUSMH, MPOUCXOAINIUMU C
ropsILen CBEYOM.

IIpakTnyeckas padora Ne S. [TpusHakyu XUMHUYECKUX pEaKLUM.

IIpeavMeTHBbIE Pe3YILTATHI 00YYEHHS:

VYyamuiicst 10JKEH ymems:

e oOpamatbcss ¢ Ja0OpPaTOpPHBIM OOOPYJOBAaHMEM M HarpeBaTelbHBIMA NpPUOOpAMU B
COOTBETCTBUH C NIPAaBUIIAMU TEXHUKH 0€301TaCHOCTH;

® BBITIOJIHATh ~MPOCTEHIMEe TpHeMbl pPabOTBl C  JIAOOpaTOPHBIM  00OPYJOBAHHEM:
J1a00PaTOPHBIM IITATUBOM; CIIUPTOBKOM;

® HAOJTI0IaTh 332 CBOWCTBAMHM BEIIECTB M SIBICHHSIMH, TIPOUCXOISIIMMU C BEIIECTBAMH,

® OIHMCHIBATh XUMHUYECKUI 3KCIIEPUMEHT C IOMOIIBI0 ECTECTBEHHOTO (PYCCKOTO WIIH
POIIHOTO) sI3bIKA U SI3bIKA XUMUH;

® JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM MPOBEACHHOTO SKCIIEPUMEHTA;

® TOTOBUTH PACTBOPHI C OIIPEAEICHHON MAaCcCOBOM JI0JIEN PACTBOPEHHOI'O BEILIECTBA;

® [[PUTOTOBHUTH PACTBOP M PACCUMTATH MACCOBYIO JIOJIIO PACTBOPEHHOTO B HEM BEIIECTBA.

MeTtanpeameTHblie pe3yabTaTbl 00y4eHust
VYyamuiics 10mKeH ymems:
CaMOCTOSITEIILHO MCIIOIh30BAaTh OMOCPEAOBAHHOE HAOIOICHHE.

Tema 5. Teopus 2JIeKTPOTUTHYECKON JMCCOHALUM U CBOMCTBA KJIACCOB
HeopraHuveckux coeauuennii (15 u)

[TonsiTe 00 SNEKTPOIUTHUECKON AMCCOIMAIMH. OIEKTPOIUTHl W HEIIEKTPOIUTHL
MexaHu3Mm AMCCOLMAIMM 3JEKTPOIUTOB C Pa3IMUHBIM TUIIOM XUMHUYECKOW cBsizu. CreneHb
ANEKTPONUTHYECKOM qucconnanuu. CUibHbIE U cIadble SJIEKTPOIHUTHI.

OCHOBHBIE TOJIOXKEHUSI TEOPUU BIEKTPOIUTUUECKON Aucconuanuu. MoHHbIE ypaBHEHMS
peakuuid. YCIIOBUs HPOTEKAHUs PEeaKIMU OOMEHa MEXIy 3JEKTPOJUTaMU O KOHIA B CBETE
VMOHHBIX IIPEICTABJICHMIA.

Knaccudukaiys noHOB U X CBOICTBA.

Kucnotel, ux xmaccudukanus. Juccormumarus KUCIOT W WX CBOMCTBA B CBETE TEOPUU
AIIEKTPOJINTUYECKON Jucconuanui. MOJIEKYISIpHBIE M MOHHBIE YPaBHEHHs pEaKLUH KHCIOT.
B3aumoneiicTBue KUCIOT C MeTaslaMU. OJEKTPOXMMHUYECKUN psJl HaNpsHKEHUN METasuloB.
B3anmoaeicTBiue KUCIOT C OKCHJAMU METAJUIOB. B3auMOJENCTBUE KUCIOT C OCHOBAaHMSIMHM —
peakiusi HeWTpanu3zanuu. B3aumonelcTBHEe KHCIOT ¢ coiisiMu. Vcmonb3oBaHue TaOIHUIIBI
PacTBOPUMOCTH ISl XapAKTEPUCTUKU XUMHUUECKUX CBOMCTB KUCIIOT.

OcHoBanusl, ux kiaccudukanus. /lucconuanus OCHOBaHUHN U UX CBOMCTBA B CBETE TEOPUU
IIEKTPOJINTUYECKON AHcconMalvy. B3auMoaelcTBUe OCHOBAHUM C KHUCIOTaMH, KHCIOTHBIMHU
OKCcHAaMH M coisiMH. lcmonb3oBaHue TaONMIBI PACTBOPUMOCTH JJIsi  XapaKTEPUCTHKHU
XMMHUYECKUX CBOMCTB OCHOBaHUM. Pazno)keHne HepacTBOPUMBIX OCHOBAaHUM IPH HArpeBaHUU.
Conu, ux knaccuukanus U TUCCOIMAIUS PA3IMYHBIX TUIOB coJield. CBOMCTBA CoOJiell B CBETE
TEOpUHN DJIEKTPOIUTUYECKON aucconranuy. B3ammonelicTBue cosiell ¢ MeTajulaMH, YCIIOBUS
MIPOTEKaHUs 3THX peakuui. B3zammojnelcTBue cosed ¢ KHUCIOTAMHM, OCHOBAHUSIMHU U COJISIMU.
Hcnonb30Banue TabIUIbl PACTBOPUMOCTH ISl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB COJIEH.

O06o0menue cBeeHnit 00 OKCHAaX, X KiacCU(pUKAIIMN 1 XUMUYECKIX CBOWCTBAX.

['eHeTnyeckue psAapl METAUIOB U HEMETAUIoB. ['eHeTHueckas CBA3b MEXIY KiIacCaMu
HEOpPraHMYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakuu. OKUCINUTENb U BOCCTAHOBUTEND, OKHCIEHUE
Y BOCCTAHOBJICHHUE.
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PeaKI_[I/II/I HOHHOI'O0 OOM€EHA M OKHCIMTEILHO-BOCCTAHOBUTEIBHEIE pCaKkuu. CocraBnenue
YPaBHEHHMH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA METOAOM 3JIEKTPOHHOIO OaslaHca.

CBolicTBa IPOCTBIX BEIIECTB — METAJJIOB M HEMETANIOB, KUCJIOT M COJEM B CBETE
IpeCTaBIeHUH 00 OKUCIUTENbHO-BOCCTAHOBUTENbHBIX IPOLIEcCcaX.

IIpeaMeTHBIE PE3YJIbTATHI 00YUEHHSA:

VYvuamuiicst JOJKEH ymems.

® ICTIONIb30BAaTh MPU XaPAaKTEPUCTHKE MPEBPAIICHUA BEIIECTB TOHATHS: «PaCTBOPY»,
(OQIEKTPOJIUTUYECKAsT  JUCCOIMALIUSY,  <OJCKTPOJMTBD»,  «HEIJIEKTPOJIUTBI»,  «CTEMEHb
JUCCOITAITNNY», «CHJIbHBIC SJIEKTPOJIMTHI», «CJIa0ble AJICKTPOJUTHIY, «KATHOHBI», «aHHOHBI»,
«KHUCIIOTB», «OCHOBAHUS», «COJIM», «HOHHBIE PEAKIUN», «HECOJICOOpa3yIoNIe OKCHUIIBIY,
«coneo0pasyromue OKCUIbD», «OCHOBHBIE OKCHJIBI», «KHUCJIOTHBIC OKCHJBI», «CPEIHUE COIH,
«KHUCJBIE COJINY», KOCHOBHBIE COJINY», «TCHETUUYECKUN PSI/I», KOKUCITUTEIHLHO-BOCCTAHOBUTEIIbHbBIC
PEaKIIMMY, «OKUCIIUTEIbY, KBOCCTAHOBUTEIIbY, OKHUCIECHUE)», KBOCCTAHOBIICHUEY;

® OITUCHIBATh PACTBOPECHHE KaK (PU3UKO-XUMHUYECKUHN TIPOIIECC;

® IUUTIOCTPUPOBATh MPUMEpPAMU OCHOBHBIE TIOJIOKEHUS TEOPUM BJIEKTPOJIUTUUECKOU
JIUCCOITMAIIMY; TEHETUYECKYI0 B3aHMMOCBSI3b MEXKIY BEIIECTBAMHU (IPOCTOE BEIIECTBO — OKCHUJL
— TUJIPOKCHUJ] — COJIb);

® XapaKTepu30BaTh OOIME XWMUYECKHE CBONCTBA KHUCJIOTHBIX M OCHOBHBIX OKCHJIOB,
KHCJIOT, OCHOBAaHHH U COJIEW C MO3UIUNA TEOPUH ICKTPOIUTUUECCKON TUCCOLMAINH; CYIIIHOCTh
3JICKTPOJIMTUYECKON JTUCCOIMAIIY BEIIECTB ¢ KOBAJICHTHOM MOJIAPHONH W MOHHON XUMHYECKOH
CBSI3bI0; CYIITHOCTh OKUCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIINiA;

® [IPUBOJIUTH MPUMEPHI PEAKIIMH, MOATBEPIKIAOIINX XUMUYECKUE CBOMCTBA KHCIOTHBIX U
OCHOBHBIX OKCHJIOB, KHCIIOT, OCHOBAaHHUH U COJIEH; CYIIECTBOBAHHME B3aUMOCBI3U MEXKIY
OCHOBHBIMH KJIaCCaMHU HEOPTaHUYECKUX BEIIECTB;

® KJJacCCU(UIUPOBATh XUMHUYECKHE PEAKIUU TI0 «HU3MEHEHHUIO CTEICHEH OKHCICHUS
3JIEMEHTOB, 00Pa3yIOLIUX pearupyroilre BeecTBay;

® COCTaBJISATh YPABHEHUS AJICKTPOJIUTUUECKON AUCCOLMAIIMKI KUCIIOT, OCHOBAHUN U COJICH;
MOJICKYJIIDHBIE, TIOJHBIE W COKpAIlCHHBbIE HWOHHBIE YpPaBHEHUS PEAKIUNA C Yy4dacTHEM
AJNIEKTPOJIMTOB; YPAaBHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIM, HCIONb3Ys METO[
ANIEKTPOHHOTO OanaHca; YypaBHEHMsI pEaKIMi, COOTBETCTBYIOUIUX IOCIEI0BATEIHBHOCTH
(«enoukey») MpeBpalleHuit HEOPraHUYECKUX BEIIECTB PA3TUYHBIX KJIACCOB;

® OTIPE/CNIATh OKHUCIHTEIb M BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAaHOBJICHHE B
OKHCIUTEIbHO-BOCCTAHOBUTEINbHBIX PEAKIIMSIX;

® YCTAHABIIMBATh TMPUYUHHO-CIICICTBEHHBIC CBS3U: KJIACC BEIIECTBA — XUMHUYECKUE
CBOMCTBA BEIIECTBA;

® Ha0JIIO/IaTh M OMUCHIBATh PEAKIIUU MEXKAY AJIEKTPOJIUTAMU C TIOMOIIbIO €CTECTBEHHOTO
(pPycCcKOTo WM POJIHOTO) S3bIKA U S3bIKA XHUMHH,

® IPOBOJUTH OIBITHI, TMOATBEPXKIAIOIINE XWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHUYECKHUX BEIIECTB.

MertanpeameTHble pe3yJibTaThl 00y4eHHs

Yyamuiics 10JKEH ymems.:

® J[eJIaTh IOMETKH, BBIITMCKH, INTHPOBAHUE TEKCTA;

® COCTABJIATH JOKJIAL;

® COCTaBJIAATh HA OCHOBE TEKCTa rpaduku, B TOM uncie ¢ npuMmenenueM cpencts UKT;

® BJIAJIETh TAKMM BUJIOM U3JI0’)KEHUS TEKCTA, KaK pacCyKICHHUE;

® ICTIOJIb30BAaTh TaKOW BUJ MBICICHHOTO (MEaJbHOI0) MOJEIMPOBAHUSA, KAaK 3HAKOBOE
MOJIEJIMPOBAaHUE (HA PUMEPE YPABHEHHUM pEeaKLUi JUCCOLMALMY, HOHHBIX YPaBHEHUN peakLui,
MOJTypeaKklUii OKUCIIEHUSA-BOCCTAHOBJICHHUS);
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® pa3nM4aTh KOMIIOHEHTHI JOKA3aTeNbCTBA (TE3UC, ApTYMEHTHI U ()OpPMY JTI0KA3aTeIhCTBA);

® OCYILECTBIIATh NPSIMOE NHIYKTUBHOE JOKA3aTEIbCTBO.

JdemoHcTpanuu. lcnblTaHue BEMIECTB M HMX pPAacTBOPOB HA  3JIEKTPONPOBOJHOCTD.
3aBUCHUMOCTD AJICKTPONPOBOJHOCTH YKCYCHOM KHCJIOTBI OT KOHIIEHTpauuu. B3aumopeiictBue
IIMHKA C CepOi, COIsTHOM KucmoToi, XimopuaoM meau (I1). 'openne maruus.

JlaboparopHblie onbIThI. 8. Peakiuu, xapakTepHble 1Jisi paCTBOPOB KUCJIOT (COJISTHOM WIIH
cepHoit). 9. Peakuuu, xapakTepHble ISl paCTBOPOB LIeJI0Uel (TUAPOKCUI0B HATPUs WIH KaJIUs).
10. ITonyuenune u cBOWCTBa HEPACTBOPUMOTO OCHOBaHUs, Hanpumep ruapokcuaa meau (II). 11.
Peakiuu, xapakTepHble U1 pacTBOPOB coJiell (Hampumep, s xiopuaa meau (11)). 12. Peakiuu,
XapakTepHbIE [JIsi OCHOBHBIX OKCHUJIOB (Hampumep, s okcujaa Kaiublus). 13. Peakuuw,
XapaKTepHBIE /U1 KUCIOTHBIX OKCUOB (HAaIpUMep, ISl YITIEKUCIIOTO ra3a).

IIpakTnyeckas padora Ne 6. YcioBus NpoTeKaHus XMMUUECKUX PEAKLIUN MEXY
pacTBOPAMHM SJIEKTPOJIUTOB /10 KOHLA.

IIpenmeTHbIe pe3yabTaThl 00y4eHUs

VYuamuiicst JOJKEH ymems.

e o0pamiatbecs ¢ Ja0OpPaTOpHBIM OOOPYJOBaHMEM M HarpeBaTelbHBIMU HpUOOpaMU B
COOTBETCTBUHU C MPaBUIAMU TEXHUKH 0€30MaCHOCTH;

® BBITIOJIHATh IPOCTEHIIME TPHEMBI OOpaIIeHUs C JIA0OpATOPHBIM OOOPYIOBAHHEM:
1a00paTOPHBIM MITATHBOM, CTUPTOBKOM;

® Ha0JII0/1aTh 32 CBOMCTBAMHU BEILIECTB U SIBJICHUSIMH, TPOUCXOSIINMHU C BEIIECTBAMY;

® ONIUCHIBATh XUMHUYECKUI HKCIIEPHUMEHT C MOMOUIbI0 €CTECTBEHHOrO (PYCCKOTO WIIH
POJIHOTO) S3bIKA U SI3bIKA XUMUU;

® JIeJTaTh BBIBOJIBI 110 pe3ysIbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA.

MertanpeameTHblie pe3yJibTAaThbl 00y4eHH s

VYuamuiicst JOJKEH ymems.

® OIpEIeNATh, UCXOAS M3 Y4eOHOU 3amayu, HEOOXOAMMOCTb HEMOCPEICTBEHHOTO WM
OTIOCPEIOBAaHHOTO HAOJIIOACHHUS;

® CaMOCTOSITENbHO (hOPMUPOBATH MIPOTPAMMY IKCTIEPUMEHTA.

Xumus 9 kiaacc (68 yacos, 2 yaca B HeJleJ110)

BBenenue. OOmasi XapakTepUCTHKA XUMHYECKMX 3JJI€MEHTOB M XHUMHYECKHX
peaxkuuii. Ilepuoanmuyeckuni 3akoH u Ilepuoagnueckas cucremMa XUMHYECKHX dJjIeMeHTOB /I,
N. MenaeneeBa (124.)

XapaKkTepUCTHUKA 3JIEMEHTA I10 €r0 MOJIOKEHUIO B [leproanueckon cucteMe XUMUYECKUX
sanemenToB JI. 1. MenzaeneeBa. CBolicTBa OKCHUIIOB, KHUCIIOT, OCHOBAHHI U COJIEH B CBETE TEOPUU
ANEKTPOJIUTUYECKON JUCCOLMALIMM W OKHMCIIEHUS-BOCCTAHOBIECHUS. [loHATHE O NEpPEXOIHBIX
anemMeHTax. AMpoTepHOCTh. ['eHeTHUeCKui psi IepexoJHOTo eMeHTa. [leproaudeckuii 3aKoH
u llepmogmueckas cucrema xumuuyeckux odneMeHToB [[. M. MenneneeBa. Xumuueckas
OpraHu3alus )KUBOW U HEXKUBOW NMPUPOAbI. XUMUYECKUIN COCTaB SApa, MAHTUU U 36MHOU KOPHI.
XUMUYECKUE DJIEMEHTBl B KJETKaX JKUBBIX OPraHu3MOB. Makpo- M MHUKPOIJIEMEHTHI.
O06oO0menne CBeIeHU 0 XMMHUYECKHX peaknusax. Kiaccupukarmus XMMHYECKUX PEaKIHi I10
pa3MYHBIM TPHU3HAKAM: «UUCIO M COCTaB pEAarupymoIIuX M 0Opa3yroIuXcs BEIIECTBY,
«TetioBol 3P GdeKT», «HAMpaBICHHE», «U3MEHEHHWE CTENEeHEH OKHUCJICHHUS DJIEMEHTOB,
00pa3ymoIux pearupyroime BenecTBay, «(aza», «MCIolb30BaHNe KaTanuzaropay. [loHsTue o
CKOPOCTH XHUMHYECKOW peakuuu. DakTophl, BIUSIONIME HA CKOPOCTh XMMHUYECKHX PEAKIIHM.
Karanuzatops! 1 karanu3. MHTHOUTOPHI. AHTHOKCHIAHTEHI.

JdemoHcTpanmu.

Paznuuneie Gopmbr Tabauusl . . MenneneeBa. Mojenn aroMoB 31eMeHTOB 1—3-r0
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nepuoaoB. MoJenb CTpOEHMsI 36MHOTO Iapa (TMONepeuHbl pas3pe3). 3aBUCHMOCTh CKOPOCTH
XUMUYECKOM pEeakUuu OT MPUPOJbl PEArupYyIOIIMX BEIIECTB. 3aBHUCHUMOCTh CKOPOCTH
XMMHUYECKOM peakIMu OT KOHIICHTPALMM PEArupYIOIIMX BEHIECTB. 3aBUCHUMOCTb CKOPOCTH
XUMHYECKON peaklMu OT IUIOUIAJd CONPUKOCHOBEHUS pPEArupyrOIIMX BEIIECTB («KUITSIIUN
CJOI»). 3aBUCUMOCTh CKOPOCTH XUMHYECKON peakluu OT TEeMIEpaTypbl pearupyromux
BeleCTB. ['OMOreHHBII M  TreTeporeHHbld  Kartanu3bl. DepMEHTAaTUBHBIA  KaTajus.
WNurubuposanue.

JlaGopaTopHble ONBITHI.

1. Tlonydyenue ruapokcuia IIMHKAa W HUCCIIEJOBaHME €ro CBOWCTB. 2.MopaenupoBaHue
noctpoenus llepuognueckoit cucrembl xumuyeckux osnemeHtoB J[. WM. MenneneeBa. 3.
3amemenue xkeinesoM Mmenau B pactBope cynbdara meau (II). 4. 3aBHCHMOCTH CKOpPOCTH
XMMUYECKOM peaklMH OT MPUPOJbl PEarupyrolliux BEIIECTB HAa MPUMEpPE B3aUMOJACHCTBUS
KHCJIOT C METAJUIAMH.

5. 3aBHCHUMOCTb CKOPOCTH XUMHYECKON pEaKkUMH OT KOHLEHTPALUUU pPearupyroinx
BEILECTB HAa IIPUMEPE B3aUMOICHCTBHS LIMHKA C COJITHOW KMCIIOTOM Pa3IMYHON KOHLEHTPALUH.

6. 3aBUCUMOCTb CKOPOCTM XHMHMYECKOM pPEaKUUH OT IUIOLIAAU COINPUKOCHOBEHUS
pearupyromux BemecTB. 7. MoJIenupoBaHUE «KUITSIIETO CJos». 8. 3aBUCHMOCTh CKOPOCTH
XUMUYECKON peaKIuu OT TeMIIepaTypbl pearupyrollnx BELIECTB HA NPUMEPE B3aUMOJECUCTBUS
okcuna meau (II) ¢ pactBopoM cepHOM KHUCIOTBHI pa3au4yHONM Temreparypbl. 9. Paznoxenue
nepoKcuaa BOAOpoJa ¢ moMolbio okcuaa Mmapranmna (IV) um karamasel. 10. ObOnapyxeHue
KaTajia3bl B HEKOTOPBIX MUILEBHIX MponaykTax. 11. MHrubupoBanue B3auMOJCHCTBUS KUCIOT C
METaJUIaAMH YPOTPOIIUHOM.

IIpeaMeTHbIE pe3ybTaThl 00yUeHHsI

Yyamuiics X0J1KeH ymemp:

WCIIOIB30BaTh MPU XapaKTEPUCTHKE MPEBPAIICHUN BEIIECTB IMOHATUS: «XUMUYECKas
peaKkus», «pPeaklud COCIUHEHUS», «PEaKLIUU DPA3IOKEHUS», «PEaKIUu OOMEHa», «PeaKiuu
3aMEIICHUS», «PEaKIUU HEUTpaTU3aAlUN», «IK30TEPMUUYECKUE PEAKINN», «IHIOTEPMUUYECKUE
peakiuu»,  «oOpaTUMble  peakiuu»,  «HeoOpaTHUMble  peakluu»,  «OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIC  PEAKIIMU», «TOMOTCHHBIE PEAKIMH», «TE€TEPOTCHHBIC PEaKIUN,
«KATAIMTUYECKUE PEaKLUNy», «HEKATATUTUYECKUE PeaKlUny», «TerioBoi 3(h(HeKT XUuMUYecKou
PeaKIm», «CKOPOCTh XUMHUYECKON PEaKIIUNy, «KaTaIU3aTop»;

XapaKTepu30BaTh XMUMHUYECKHUE JJIEMEHThl 1—3-TO MEepPHOJOB MO HX TOJOKEHUIO B
[Tepuoanueckoil cucreme xumuueckux 3yemeHToB [l M. MenaeneeBa: XMMUYECKUMH 3HAK,
MOPSIIKOBBIM HOMEp, MEpPHOJ, Ipylia, MOATrpyNnna, OTHOCUTEIbHAs aTOMHas macca, CTPOEHUE
aToMa (3apsa] sjapa, YHCIO IMPOTOHOB M HEUTPOHOB B sJpe, O0IIEe YHCIO 3JIEKTPOHOB,
pacnpezieieHue IEKTPOHOB 0 IEKTPOHHBIM CJIOSM, ITPOCTOE BEIIECTBO, (opMyiia, Ha3BaHUE U
THII BBICIIETO OKCHJIA ¥ TUJIPOKCHUIA, JIETYUYET0 BOJIOPOJIHOTO COSTMHEHHUS (11 HEMETAIIJIOB));

XapaKTepu30BaTh OOIIME XUMUYECKHE CBOWCTBA aM()OTEPHBIX OKCHUIOB U THAPOKCHUIOB;
MPUBOAUTH MPUMEPHI PEAKITUN, TTOATBEPKIAIONINX XUMHUYECKHE CBONCTBA aM(DOTEPHBIX OKCHUJIOB
Y TUIPOKCUJIOB;

JIaBaTh XapaKTEPUCTUKY XMMHUYECKUX PEAKIIMI 1O YHCIY U COCTaBY MCXOJ/JHBIX BEIIECTB
U TIPOAYKTOB peaklMK; TEIUIoBOMY 3G (heKTy; HampaBlIeHUIO MTPOTEKAHUS PEeaKINK; U3MEHEHUIO
CTENeHeW OKHUCJICHHUS DJIEMEHTOB; arperaTHOMy COCTOSIHUIO MCXOJHBIX BEIIECTB; YYaCTHIO
KaTaau3aTopa;

OOBSACHITP W TPUBOJUTH TPUMEPHI BIHMSHUS HEKOTOPHIX (akTopoB (mpupoaa
pearupyromux BEIIeCTB, KOHIIEHTpAlMsl BEIIECTB, JaBJIEHHWE, TeMIeparypa, KaTalau3arop,
MMOBEPXHOCTh CONMPUKOCHOBEHUS PEArnPYIOIINX BEIIECTB) HA CKOPOCTh XUMHUECKUX PEAKIIHIA;

HAONIO/IaTh M OINHUCHIBATh YpPAaBHEHUS pEaKIUNd MEXIy BEIIeCTBAMU C MOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJTHOTO) SI3bIKA U SI3bIKa XUMUU;

MIPOBOJNTH OMBITHI, TOATBEPKIAAIOIINE XUMHUECKUE CBOMCTBA aM(pOTEPHBIX OKCHUIIOB U
TUAPOKCHJIOB; 3aBHCUIMOCTh CKOPOCTH XUMHUUYECKON PEaKIIMK OT Pa3InYHbIX (PaKTOpoB (Mpupoa
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pearupyromux BEIIECTB, KOHIEHTpAlMs BEIIECTB, JaBJIEHUE, TEMIepaTypa, Karaau3atop,
MMOBEPXHOCTh COMPUKOCHOBEHUS PEarupyroIINX BEIIECTB).

MeTtanpeameTHblie pe3yabTaTbl 00y4eHUsI

VYyamuiics 10J1KeH ymemp:

OMpENEATh 1eJIb y4eOHON NeATeTbHOCTH C IOMOIIBIO YUUTENs M CaMOCTOSITEIBHO,
HCKaTh CPEJICTBA €€ OCYIIECTBICHUS, paboTas 1o IIaHy, CBEPITh CBOU JEHCTBHUSI C IIENIbIO U MPHU
HEO0OXOIUMOCTH UCTIPABIISTH OLMIUOKH C MIOMOIIBIO YUUTENS U CAMOCTOSTEIILHO;

COCTaBJISITh AaHHOTAIIMIO TEKCTA;

CcO37aBaTh MOJIEIM C BBIJCJICHHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OO0BEKTa W
MIPEICTABJIICHUEM HX B MPOCTPAHCTBEHHO-TPaUUIECKON MIIM 3HAKOBO-CUMBOJIMYECKOM opMme;

OTIPEICIISATH BUIBI KIIACCH(PHUKAIIUYU (€CTECTBEHHYIO U UCKYCCTBCHHYIO);

OCYILIECTBJISATh MPSIMOE ACAYKTUBHOE J10KA3aTEIbCTBO.

Tema 1. Metamabl (18 4.)

[Tonoxenue MeramnoB B Ilepuogumueckoil cuctemMe xumuueckux syemeHToB . U.
MenneneeBa. Metamnueckas KpUCTaLIMUECKasi pelieTka U MeTauInuecKasi XUMUUeCKas CBSI3b.
O6mme ¢uzudeckue cpoiicTBa MeTayuioB. CIUlaBbl, MX CBOWCTBAa M 3HAYCHHE. XHUMHYECCKHE
CBOICTBA METAJNIOB KAaK BOCCTAaHOBHUTECICH, a TakKKe B CBETC MX IIOJIOKCHUS B
ANEKTPOXUMHUYECKOM DSy HampspkeHui MetaiioB. Kopposust MeTannoB U crocoObl 60psObI €
Hell. Meramtsl B mpupoze. O0mue criocoOb! MX MOTyYeHUS.

O0masi XapakTepUCTHKA IIEJOYHBIX MeTa/LIoB. Metaubl B mpupoae. OO6mue
criocoObl ux monydeHusi. Ctpoenune aromoB. lllenouynbie MeTamabl — MPOCTHIE BEIECTBA.
BaxHeiimme coeIMHEHHs MIEIOYHBIX METANIOB — OKCHJBI, THUIPOKCHIBI M COJIU (XJIOPHUIBI,
KapOOHaThI, Cylb(paThl, HUTPAThI), WX CBOWCTBA M IPUMCHCHHE B HAPOJHOM XO3SHCTBE.
Kanuitasie ynoOpeHus.

O0mas xapakTepucTHKA 3JIeMeHTOB IJIaBHoi nmoaArpynns! Il rpynner.

Ctpoenne aromoB. lllenouHo3eMenbHbIE METAIIIBI — IPOCThIE BelecTBa. BaxkHeliue
COCIMHEHUS IIEIOYHO3EMENBHBIX METANIOB — OKCHJIbI, THIPOKCHABI M COJU (XJIOPHUIBI,
KapOOHAThl, HUTPATHI, cynbdaTbl, ¢GocdaTbl), UX CBOWCTBA W MPUMEHEHHE B HAPOJHOM
XO3sICTBE.

AJIIOMUHHH.

Crpoenue aroma, (GU3MYECKHE ¢ XMMHYECKHE CBOWCTBA TIPOCTOTO BEIECTBA.
CoenvHeHUs aTIOMUHUS — OKCHJ U THAPOKCH], UX aMpOTepHBIA XapakTep. Baxueiimue comu
amomuHus. [IpuMeHeHne antoMUHUA U €r0 COEAMHEHHI.

Kene3o.

Crpoenune artoma, (uU3MUECKHME W XUMHYECKME CBOMCTBA IIPOCTOrO  BEIIECTBA.
I'enetnueckue pagsl Fe'? u Fe™.

Baxneiimue comu jkeneza. 3HaUEHHE Kejle3a U €ro COCAUHEHMM Uil MPUPOABI U
HapOJIHOTO XO35MCTBA.

JdeMoHcTpanum.

OOpasupl  MIETOYHBIX U MIETIOYHO3EMENbHBIX  MeTamnoB. (OO0pasisl  CIUIaBOB.
BzaumopeiictBue HaTpus, JUTHS W Kaldblus ¢ BOAOM. B3zammopaeicTBHe HATpUsi U MarHus C
KHcIoposioM. BzanmonelictBrue MetamioB ¢ Hemetauiamu. [lomyuenue ruapokcuos sxenesa (I1)
u (III).

JlaGopaTopHble ONBITHI.

12. B3anMoaencTBre pacTBOPOB KHCIOT U cosied ¢ metaiutaMd. 13. O3HakoMIIEHHE C
pynamu kene3a. 14. OkxpamuBaHMe IIJJaMEHUM COJIAMHM  IIEJOYHBIX  METauioB. 15.
B3aumoneiictBue kanbius ¢ Boaou. 16.ITomydenne ruppokcuaa Kaiablys U UCCIEAOBAaHUE €0
CBOMCTB.

17. Tlomy4yeHue THIOpPOKCHAA QIIOMHHUS W HCCIEIOBaHUE €ro CBOWCTB. 8.
BsaumoneiicTBue xenesa ¢ consHoi kucnotoi. 19. [Tomyuenue ruapoxcuaos xemnesa (I1) u (IID)
Y U3Y4YEHHUE UX CBOWCTB.
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IIpenmeTHble pe3yJIbTaThl 00yYeHHs

VYyamuiics 10J1KeH ymemp:

HCI0JIb30BaTh NPU XAPAKTEPUCTUKE METAJUIOB U MX COEJAMHEHUMN MOHSITHS: «METaJIbD»,
«psAl AaKTMBHOCTH METAUIOB», «UICJIIOYHBIE METaJUIbD»), «ILEJIOYHO3EMENIBHBIE METaJLIbD,
UCIIOJIb30BaTh MX IIPU XapaKTEPUCTHKE METAJUIOB; [aBaTh XapaKTEPUCTUKY XUMHUYECKHX
3JIEMEHTOB-METAJJIOB (ILEJIOYHBIX METANIOB, MarHus, KajblMs, aIIOMHHHA, XKeje3a) M0 HuX
nosnoxenuto B Ilepuogmueckonl cucreme xumudeckux daeMeHToB [I. M. Menneneesa
(XMMHMUYECKUH 3HaK, MOPAIKOBBI HOMEp, IEPUOJ], IpyIlNa, HOArPYIIa, OTHOCUTEIbHAs aTOMHas
Macca, CTpO€HHe aToma (3apsii sfApa, YUCIIO NMPOTOHOB U HEUTPOHOB B sJipe, OOLIeEe YHCIIO
JJIEKTPOHOB, pAaCHpeleNeHUE 53JEKTPOHOB [0 3UIEKTPOHHBIM CJIOAM), IPOCTOE BEIIECTBO,
¢dopmya, Ha3BaHHME U TUIT BBICIIETO OKCHJIA U THIIPOKCUIA);

Ha3bIBaTh COEAMHEHUS METAJIJIOB U COCTABIIATH UX (POPMYJIBI I10 HA3BAHUIO;

XapaKTepu30BaTh CTPOCHHE, oOmIe (U3NYecKne M XUMHUYECKHE CBOMCTBA IMPOCTBIX
BELIECTB-METAILIOB;

OOBSICHATH 3aBHCUMOCTh CBOMCTB (MJIM TMpEJCKa3bIBaTh CBOWCTBA) XHWMHYECKUX
3JIEMEHTOB-METANIOB  (PaguyC, METAJJIMUYECKUEe CBOICTBA 3JIEMEHTOB, OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA 3JIEMEHTOB) M 00pa3yeMbIX HMU COEIUHEHHH (KUCIOTHO-
OCHOBHBIE CBOMCTBA BBICHIMX OKCHUIOB M THUIPOKCHUIOB, OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE
cBoiicTBa) oT moJjoxkeHus B Ilepumonuueckoil cucreme xumuueckux oanementos JI. U.
Menpaeneena;

ONKCHIBaTh OOIME XHWMHUYECKHE CBOMCTBA METAUIOB C IIOMOUIbIO €CTECTBEHHOI'O
(PycCKOro WM POJHOIO) A3bIKA U SI3bIKa XUMUHU;

COCTaBJIATh MOJIEKYJSIDHBIE YpaBHEHMSI pEakUui, XapaKTepU3YIOIIMX XUMHUYECKUE
CBOMCTBA METaUIOB U HUX COEAMHEHUH, a TaKKe DJJIEKTPOHHBIE YPAaBHEHUS IIPOLIECCOB
OKHCJIEHUSI-BOCCTAHOBJICHUS;

YPaBHEHUS JIEKTPOIMTUYECKON TUCCOLMALIMN; MOJIEKYJISIPHBIE, ITOJHBIE U COKPALCHHBIE
MOHHbIE YPaBHEHUSI pEAKLUN C y4aCTUEM AJIEKTPOJIUTOB,;

YCTaHABJIMBAaTh IIPUYMHHO-CIICICTBEHHBIE CBSI3U MEXIYy CTPOCHHEM aToMa, XUMHUYECKON
CBSI3pI0, THUIIOM KPHUCTAIUTMYECKOW PpEIIeTKH METAIOB M WX COEAWHEHHWHA, WX OOMMMHU
(GU3NYECKUMU U XMMUYECKMMHU CBOWCTBAMH;

OINMCHIBATh XMMHUYECKHE CBOMCTBA LIEIOUHBIX U I1€JI0YHO3EMENbHbBIX METANIOB, a TAKKe
QIIOMUHUS U JKeJe3a M UX COCJAMHEHHH C MOMOIIBI0 €CTECTBEHHOrO (PYCCKOTO MIIM POJIHOTO)
A3bIKa U A3bIKA XUMUH;

BBINOJIHATh, HAOJIIOAAaTh W ONMCHIBATh XMMUYECKHUH SKCIEPUMEHT IO paclo3HaBaHHIO
BaXHEHIIINX KATUOHOB METAJUIOB, THIPOKCH]I-MOHOB;

9KCIIEPUMEHTAJIbHO HCCIIEOBATh CBOMCTBA METAJNIOB M HMX COEIUWHEHWH, pelaTh
AKCIIEpUMEHTAJIbHBIE 3a]]auu 10 TeMe «MeTamb»;

OIUCHIBaTh XMMHUYECKMH SKCIIEPUMEHT C IOMOIIBI0 €CTECTBEHHOI'O (PYCCKOIO WM
POJIHOTO) SA3bIKa U A3bIKA XUMUH;

MPOBOJIUTH PAacUeThl [0 XUMUYECKUM (opMysiaM U YpaBHEHUSIM peakiuil, MPOTEKAIOIINX
C YYaCTHEM METAJIOB M UX COCTMHEHUM.

MertanpeamMeTHbie pe3yJabTaThbl 00y4eHus!

VYyamuiics K0J1KeH ymemp:

paboTaTh 1O COCTaBIEHHOMY IUIaHY, WCHOJb3ysd Hapsiay C OCHOBHBIMH U
JIOTIOJTHUTETILHBIE CPelCTBa (CIIPABOYHYIO JIMTEPATYPY, ClIokHBIe mpudopsl, cpeactra MKT); ¢
MOMOIIBIO  yYUTENsl OTOMpaTh M pemeHuss YydeOHbIX 3ahady  HeoOXOIMMbIe CIIOBapH,
SHIUKJIONENH, CIPABOYHUKH, JIEKTPOHHBIE TUCKH;

COIOCTaBJIATh M OTOMpaTh HMHMOPMAIMIO, IMOJYYCHHYIO M3 Pa3IUYHBIX HCTOUYHUKOB
(coBapu, SHIMKIJIONEINH, CIPABOYHUKH, 3JIEKTPOHHBIE AUCKH, ceTh HTepHEeT);

MPEJCTABIATh HHPOPMALIUIO B BUJE TaOJIHUIl, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCJIE C
npumenenneM cpeacts UKT;
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oOpMIIATE CBOM MBICTH B YCTHOW W MUCHBMEHHOW PEYM C YY4ETOM CBOHMX YUCOHBIX U
KU3HEHHBIX PEUYEBBIX CUTYyAIlUi, B TOM unciie ¢ npuMeHeHuem cpeacts UKT;

COCTaBJISITh PELIEH3UIO HA TEKCT;

OCYUIECTBJIATh JOKA3aTeIbCTBO OT POTUBHOTO.

IIpakTukym 1. CBoiicTBa MeTAJUIOB U UX COeUHEHHUIT

1. OcymiecTBiieHHE LEMOYKM XUMHUYECKUX MpeBpaiieHuil. 2. IlomydeHue u cBoiicTBa
coequHEHUN MeTamioB. 3. PellleHne SKCIEPUMEHTAIBHBIX 3a/Jad Ha paclo3HaBaHUE U
MOJIy4YeHUE COCIMHEHU METAIIIOB.

IIpeameTHbIE pe3ybTaThl 00y4eHH s

VYyamuiics 10J1KeH ymemp:

oOpamiarecsi ¢ Ja00OpaTOpHBIM O0OpPYJOBAHMEM W HArpeBaTeiIbHBIMH NpPUOOpPaMU B
COOTBETCTBUHU C MPaBUIIAMU TEXHUKH 0€30MaCHOCTH;

HaOJII0AATh 32 CBOMCTBAMHM METAJUIOB U MX COCIMHEHHUN W SBICHUSAMH, IPOUCXOIIIIUMHI
C HUMU;

ONHCHIBATh XUMHYECKUH 3KCIEPUMEHT C IOMOIBI0O E€CTECTBEHHOIO (PYCCKOIO WU
POJIHOTO) S3bIKA U SI3bIKA XUMUU;

JIeJ1aTh BBIBOJIBI [10 pE3yJIbTaTaM IPOBEJECHHOIO SKCIIEPUMEHTA.

MeTanpeamMeTHblie pe3yJabTaTbl 00y4eHHs

VYyamuiics X0J1KeH ymemp:

OTIpeAeNsATh, UCXOAsl U3 yueOHOH 3a7auu, HEOOXOAUMOCTh UCIOIb30BAaHUS HAOIIOICHUS
WM SKCTIEPUMEHTA.

Tema 2. Hemerauibl (28 4.)

OOmiass xapakTepucTUKa HEMeTaluioB: TmosioxkeHue B Ilepuoguueckoit  cucreme
xumuueckux  anementoB  J[. M. MenneneeBa,0cO0EHHOCTH  CTPOEHHUS  aTOMOB,
anekTpooTpuraresbHocTh (D0) kKakMmepa «HeMeTaummuHocThy, psia 0. Kpucramimueckoe
CTPOEHHE HEMETAJUIOB — IPOCTHIX BewecTB. AioTponusa. Ou3znyeckue CBONCTBa HEMETAILIOB.
OTHOCHUTEIBHOCTh OHATUN «METAJI» U «HEMETAJLD.

Boapopoa.llonoxenue Bonoposa B Ilepruoandeckoil cucteMe XUMUYECKUX 3IIEMEHTOB /1.
H. MenneneeBa. CrpoeHune aroma M MoJeKynbl. PU3MYECKME U XMMHUYECKHE CBOMCTBA
BOJIOPO/IA, €r0 MOJIYyYEHUE U IPUMEHEHUE.

Bonaa.

Crpoenue moiekynsl. BomopoaHas xumuueckast cBsizb. dDusmyeckue CBOWCTBA BOJIBI.
AHoManuu cBOMCTB BoAbl. I'mapodunbHble U ruapodoOHbie BemecTBa. XUMHUECKUE CBOMCTBA
BoAbl. KpyroBopor Boabl B mpupone. Bomoouuctka. Asparusi Boabl. BeiToBbIe (UIBTPHL
MunepanbHble BoAbL. J\UCTHIITUpOBaHHAs BOJIA, €€ MOJIy4eHHUE U IIPUMEHEHUE.

O0mas XxapaKkTepucTHKA rajJoOreHoB.

Crpoenne aromoB. IIpocTbie BemiecTBa M OCHOBHBIE COEIMHEHHUS TaJOI€HOB, HX
CBOMCTBA.

Kpatkue cBenenuss o xisope, 6pome, ¢rope u ione. IlpumeHeHue rajoreHoB U HX
COEIMHEHUI B HAPOJIHOM XO35MCTBE.

Cepa.

CrtpoeHue aToMa, aluIOTPOIMUs, CBOWCTBAa U MpPUMEHEHHE poMOudeckoil cepbl. OKCHIbI
cepsl (IV) u (VI), ux nomydenue, cBoiictBa U npumeHeHue. CepHas KUCJIOTa U €€ COJIM, UX
IIPUMEHEHNE B HAPOAHOM X03s1HicTBE. [IpOM3BOACTBO CEPHOMN KHUCIIOTHI.

A3or.

CrpoeHne aTtoMa M MOJIEKYJIBI, CBOMCTBAa IIPOCTOrO BeLIECTBA. AMMMAK, CTPOCHHE,
CBOICTBA, MOJy4YeHHE U MpuMeHeHue. Collni aMMOHUS, UX CBOMCTBA M MpUMeHEeHHE. OKCUIbI
azora (II) u (IV).

A30THas KUCIIOTa, €e CBOWCTBa W mpuMeHeHHe. HuTpaTtbl u HUTpUTHI, IpobiieMa ux
COJIepKaHHUS B CEITbCKOXO035HCTBEHHON MPOAYKIMH. A30THBIE yI00OpEHUSI.

Dochop.

25



Crpoenue aroma, ajsIOTpPOIUs, CBOWCTBA Oenoro u kpacHoro ¢ocdopa, ux NpuMeHEHHE.
OcHoBHble coemuHeHHs: okcun (ochopa (V) um  oprodochopHas kuciora, Gocdarsr.
®docdopHbIe yIoOpeHHs.

Yraepon.

Crtpoenne artoMma, ayuIOTPOIHUs, CBOMCTBA Moau(puKanuii, npuMeHeHne. OKCHIBI
yraepona (II) u (IV), ux cBoiictBa W npumeHeHue. KapOoHaThl: KaJbIIMT, COMa, MOTAIl, HX
3HauYEHUE B MPUPOJIE U KU3HU YEJIOBEKA.

Kpemunii.

CrpoeHne aToma, KpUCTAJUIMYECKMM KpEMHHUMH, €ro cBoiicTBa M mpuMeHeHue. Okcun
kpemuus (IV), ero npuponnbsie pazHoBUIHOCTH. CHUIMKATHI. 3HaUYE€HUE COSAMHEHUN KPEMHHUsS B
JKUBOU U HEXUBOY nipupoae. [IoHATHE 0 CUIMKAaTHON IIPOMBIIIEHHOCTH.

JdemoncTpanmu.

OOpa3ipl TaTOreHOB — NPOCTHIX BEIIECTB. B3anMoneicTBHE TaJOreHOB ¢ HAaTPUEM, C
anmoMuHueM. BoiTecHeHHe XJ10poM Opoma WM MOJA U3 PacTBOPOB UX cojeil. Bzaumoneiicteue
Cephl ¢ METAJUIAMH, BOJIOPOJIOM M KUCIOPOJAOM. B3auMoaencTBue KOHUEHTPUPOBAHHOM a30THOU
KHUCTIOTHI ¢ Menpto. [lornomienue yriem pacTBOPEHHBIX BELIECTB WM ra3oB. BoccTanoBneHue
Mean u3 ee okcraa yrieM. O0pasibl MPpUPOIHBIX COSAMHCHUI XJI0pa, cephl, Gocdopa, yriepona,
kpeMHus. O0pa3iipl BaXKHEUIINX I HAPOJIHOTO X03siCcTBa Cynb(}haToB, HUTPATOB, KAPOOHATOB,
docdaros. OOpasibl cTEKIIa, KEPAMHUKH, [IEMEHTA.

IIpenmeTrHble pe3yJibTaThl 00yUYeHH s

Yyamuiics 0J1KeH ymemon:

UCIOJIb30BATh MIPH XapaKTEPUCTHKE METAIIIOB U UX COCIMHEHUN OHATUS: «HEMETAJUIbD»,
«TaJIOTeHbl», «AJUIOTPOIHBIE BHJIOM3MEHEHUS», KECTKOCTh BOJBD», «BPEMEHHAs >KECTKOCTb
BOJIBI», «IIOCTOSIHHAS KECTKOCTh BOJIBI», «OO0IIast >KECTKOCTh BOJBI;

JlaBaTh XapaKTEPUCTHKY XHMMUYECKUX 3JIEMEHTOB-HEMETAJJIOB (BOJOpPOAA, TaJOr€HOB,
KHCIIOpOJIa, Cephl, a30Ta, pocdopa, yrieponaa, KpeMHUS) IO UX MONokeHHIo B [lepuonnyeckoit
cucrteMe xuMmuueckux aeMeHtoB J[. Y. MenpaeneeBa (XMMUYECKUN 3HAK, TOPSIKOBBIA HOMED,
nepuo, TpyIla, MOArpyIna, OTHOCUTENbHAs aTOMHas Macca, CTpOoeHue aroma (3apsa sfapa,
YHUCJIO IPOTOHOB U HEUTPOHOB B sijipe, OOIIEe YUCIIO IEKTPOHOB, paclpeesieHue 3JIEKTPOHOB
M0 AIEKTPOHHBIM CIJIOSIM), TIPOCTOE BEIIECTBO, (pOopMysia, Ha3BaHHE W THII BBICIIETO OKCHAA U
TUAPOKCHAA, (POpMyJia U XapaKTep JETYYEero BOJOPOJIHOTO COEANHEHMS);

Ha3bIBaTh COEAMHEHUS HEMETAJUIOB U COCTABIIATh UX (POPMYJIbI IO HA3BAHMIO;

XapaKTepu30BaTh CTPOEHME, oOmMe (u3Mueckue W XMMHMUYECKHE CBOMCTBA IMPOCTHIX
BELIECTB-HEMETAILIOB;

OOBSCHATh 3aBUCUMOCTb CBOMCTB (WJIM IpeICKa3blBaTh CBOMCTBA) XHUMHUYECKHUX
HJIEMEHTOB-HEMETAJUIOB (paJuyC, HEMETAJUIMYEeCKHE CBONCTBA JJIEMEHTOB, OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA JJIEMEHTOB) U 00pa3yeMbIX HMU COEIUHEHHH (KUCIOTHO-
OCHOBHBIE CBOMCTBA BBICIIMX OKCHJIOB M THUAPOKCUAOB, JIETYYHX BOJOPOJHBIX COEIMHEHUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOWCTBA) OT mosoxkeHuss B llepmonnueckoil cucreme
xumuueckux aneMeHToB . . Menzaeneesa;

ONMUCHIBaTh OOIIME XMMHUYECKHE CBOWCTBA HEMETAJIOB C IOMOILIBIO €CTECTBEHHOTO
(PyCcCKOro MM POJHOTO) A3bIKA U SI3bIKa XUMUHU;

COCTaBJIATh MOJIEKYJSIpHBbIE YpaBHEHHS peakUui, XapaKTepU3YIOUIMX XHMHYECKHE
CBOICTBA HEMETAJNIOB M WX COEAMHEHMH, a TaKKe DJIEKTPOHHBIE YPAaBHEHHs IPOLIECCOB
OKHCJIEHUS-BOCCTAHOBJICHUS;

YPaBHEHUS 3JIEKTPOIUTUYECKON TUCCOLMALINN; MOJIEKYJISIPHBIE, TTOJHBIE U COKPALICHHBIE
VMOHHbIE YPaBHEHUSI peaKLUi ¢ y4aCcTUEM JIEKTPOJIUTOB,;

yCTaHABJIMBAaTh IIPUUYMHHO-CIIEICTBEHHBIE CBSI3U MEXJy CTPOCHHEM aToMa, XUMHUYECKON
CBS3bIO, TUIIOM KPHUCTAJUIMYECKON pEIIeTKH HEMETalIOB U HMX COEAMHEHUH, HUX OOLIUMHU
(U3NUECKUMU U XMMUYECKHMMHU CBOWCTBAMH;

ONMCHIBATh XUMHYECKHE CBOWMCTBAa BOJOPOJA, TaJOr€HOB, KHUCIOPOAA, CEphl, a30Ta,
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docdopa, rpadura, anmmasa, KpEMHHUSI U UX COSAMHEHUN C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO
WM POJTHOTO) S3bIKA U SI3bIKAa XUMHUH;

OIHCHIBATH CIIOCOOBI YCTPAHECHHMSI KECTKOCTH BOJIBI U BBIMOIHITH COOTBETCTBYIOIIUNA UM
XUMUYECKHM 3KCIIEPUMEHT;

BBITIONHSATh, HAOJIOJIaTh M OMHCHIBATH XUMHUYECKHHI SKCIEPUMEHT IO PACIO3HABAHUIO
MOHOB BOJIOpPOJIa M aMMOHHs, cyibdar-, kapOoHAT-, CHIMKAT-, docdar-, XJI0pua-, OPOMUI-,
MOJU/I-UOHOB;

SKCIEPUMEHTAIBHO HCCIIEI0BAaTh CBOMCTBA METAUIOB M HX COEIMHEHUM, pEIlaTh
AKCIIEpUMEHTAJIbHBIE 3aaut 110 TeMe «HemeTamby;

ONKCHIBATh XUMHYECKHH OSKCHEPUMEHT C IOMOIIBIO E€CTECTBEHHOIO (PYCCKOrO WU
POJIHOTO) sI3bIKA U SI3bIKA XUMUU;

MIPOBOAUTH PACUYEThI IO XUMUYECKUM (DOpPMYyJIaM M YpaBHEHUSIM PEAKIIHil, MPOTEKAIOIINX
C YYaCTUEM HEMETAJUIOB U UX COEAUHEHHUIA.

MeTanpeamMeTHble pe3yJibTaThbl 00yUeHUs

VYyamuiics 10J5KeH ymemsp:

OpraHM30BBIBaTH y4yeOHOE B3auUMOJICHCTBME B rpynme (pacmupeaensiTh  poOJIH,
JIOTOBapUBATHCA APYT € APYTOM U T. 11.);

MpeIBUIETh (MIPOTHO3UPOBATH) MOCIEICTBUS KOJUIEKTUBHBIX PEIICHUN;

MMOHUMATh MTPUYMHBI CBOETO HEYyCIIeXa U HaXOAUTh CIIOCOOBI BHIX0/1a U3 3TON CUTYAIIHH;

B JIMAJIOTe C YYUTEJIEM YUYHUThCS BHIPAOATHIBATh KPUTEPUU OLICHKU U ONPEIENIATh CTEIECHb
YCIICITHOCTHA BBITIOJTHEHUST CBOCH pabOThI M pabOTHI BCEX, UCXOMS U3 UMCIOIIUXCS KPUTCPUEB,
COBEPILEHCTBOBATh KPUTEPHUH OLIEHKH U T0JIb30BAThCSI UMHU B X0J1€ OLIEHKH U CAMOOIICHKY;

OTCTaWBaTh CBOIO TOUKY 3PCHUS, apTyMEHTHPYS €€;

MOATBEPKIaTh apTyMEHTHI (pakTamu;

KPUTUYHO OTHOCUTBHCSA K CBOEMY MHEHHIO;

CIIyIIaTh IPYTHX, IBITATHCS MPUHUMATH JPYTYIO TOUKY 3pEHHS, ObITh TOTOBBIM U3MEHUTh
CBOIO TOUKY 3pPCHUS;

COCTaBJIATH pedepar 1o onpeaeacHHon hopme;

OCYILIECTBIISATh KOCBEHHOE Pa3AeIUTENbHOE 10KA3aTEIbCTBO.

IIpakTukym 2. CBoiicTBa coelMHEHHII HEMETALII0B

IIpeameTHbIE pe3ybTaThl 00yUeHHsI

Yyamuiics 10JI2KeH yymems:

oOpamiarecsi ¢ JabOpaTOpHBIM OOOpPYJAOBaHHMEM M HarpeBaTEIbHBIMH MPUOOpaMU B
COOTBETCTBUU C MPaBUIAMU TEXHUKH 0€30MacHOCTH;

Ha0IOaTh 32 CBOMCTBAMHM HEMETAIOB M WX COEAUHEHUW W SBIICHUSIMH,
MPOUCXOASAIINMH C HUMU;

OMHUCHIBATh XUMUYECKHM HKCIIEPUMEHT C TOMOIIBI0 E€CTECTBEHHOTO (PYCCKOTO WIIH
POJIHOTO) S3BIKA U S3bIKA XUMHH,

JIeaTh BBIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA.

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHust

VYyamuiics 10J17KeH ymems:

OTIpeAENATh, UCXOAsI U3 y4eOHOH 3aauu, HEOOXOAMMOCTh UCTIOIb30BAaHUS HAOTIOICHUS
WJTU DKCTIEPUMEHTA.

Tema 3. O6001meHHe 3HAHUI IO XUMHH 32 KYPC OCHOBHOI1 11K0Jb1. [loaroroska

K rocyaapcrseHHoii urorosoi arrecrauuu ('MA) (10u.)

[lepuonnueckuii 3axkoH u Ilepuommueckas cucrteMa XUMUYECKUX dieMeHTtoB [[. U.
MenneneeBa. ®u3nyecKHii CMBICT NOPAJKOBOTO HOMEpa JJIEMEHTa, HOMEpPOB IEpHOJIa U
rpymmbl. 3aKOHOMEPHOCTH U3MEHEHHSI CBOWMCTB AJIEMEHTOB M MX COEIMHEHMM B NEPUOJAX U
rpynmnax B CBeTe MPECTABIECHUN O CTPOEHUU aTOMOB 3JIEMEHTOB.

3HaueHHe MEPUOJUYECKOTO  3aKoHa. Buapl XMMHYECKMX CBSI3éd W THUIIBI
KPUCTAIIIMYECKUX peleTok. B3aumocBsa3b cTpoeHuss u cBoiicTB BemiecTB. Kiaccuduxarus
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XUMHUYECKHX pEeaKUUid IO pa3IUYHBIM MpHU3HAKaM (YUCIO U COCTaB pEarupyoimux u
00pa3yromuxcs BEeIIeCTB; HATHIHUE

rpaHullbl paszena ¢as; TerioBo 3((eKT; U3MEHEHHE CTETICHEeH OKWCIICHUS aTOMOB;
MCIIOJIb30BaHUE KaTall3aTopa; HampapieHue nporekanus). CKOPOCTh XUMUYECKUX PEAKIHi U
dakropbl, Biustonme Ha Hee. OOpPaTHMOCTh XUMHUYECKUX PEAKIMA W CIIOCOOBI CMEIICHUS
XUMHUYECKOT'O PAaBHOBECHS.

[IpocTeie u cnoxHble BemecTBa. MeTtaiuibl 1 HeMeTauibl. ['eHeTnueckue psapl MeTasia,
HEeMeTallla M mepexogHoro Meramwia. OKCuAbl W THAPOKCUABI (OCHOBAaHMS, KHUCIIOTHI,
am(pOoTepHBIC THAPOKCHUIBI), coliu. VX cocTaB, kKiaccupuKanus U o0IIHe XUMIHYECKHE CBOMCTBA B
CBETE TEOPUHU IIEKTPOIUTUYECKON TUCCOLUAIUH.

PeKOMeH[[yeMLIe ﬂaﬁopaTopHLIe H NMPpAKTHYIECCKUE paﬁoTLI C UCIIOJIB30BaHUEM

odopynoBanus nenrpa «TOUYKA POCTA)»

8 kuI.
No HUcnoabs3oBanue
Tema Coaepxanue
n/n o0opyaoBaHMs

MeTopl TO3HAHUS B XUMUH. [IpakTraeckas pabora Ne 1 J[aT4nK TeMIepaTypsl
OKCIepUMEHTaJbHBIE OCHOBBI XUMUH «3ydeHne cTpoeHus IMIaMEHM» (TepMOTIapHBIIA),

1 CTIIMPTOBKA
MeTopl TO3HAHUS B XUMUH. UlaGopatopusrii ombit Ne 1 J[aT4nK TeMIepaTypsl
OKCIepUMEHTaJbHBIE OCHOBBI XUMUH «/lo Kakol TeMIIepaTypbIMOKHO (TepMOTIapHBIIA),

2 HarpeThb BEIECTBO?» CTIIPTOBKA
MeTozbl TO3HAHNSA B XUMHN. UlabopatopHslii ombIT No 2 JlaTurk Temmepartypel
OKCIIepUMEHTATbHBIE OCHOBBI XMMHH «3mepenne Temmeparypbl TUIATHHOBBIH,

3 KumeHus BOJIbI C MOMOIIBIOIATYMKA  TEPMOMETD,

TeMIIepaTypbl 1 TEPMOMETPay QJIEKTpUYECcKasl IIIUTKA

MeTozbl TO3HAHNSA B XUMHH. UlabopatopHslii ombiT Ne 3 JlaTumk TemIepaTypbl
OKCIIEpUMEHTAIBbHBIE OCHOBBI XMUMHH «Onpenenenue TeMnepaTypsl (TepMomapHBbIiT)

4 IJTaBJIEHHUS ¥ KPUCTaITM3AINH

MeTauia»

[NepBoHavanbHBIC XUMUUECKKe MOHsTH. [labopaTopHbiit onbiT Ne 4 JlaTumk
UncTele BEWIECTBA M CMECH «Onpenenenne BOJOMPOBOIHON U HIEKTPOIPOBOJHOCTH,

. IMUCTUIUTMPOBAHHOM BOJIBI» HPOBOI MUKPOCKOIT
[lepBoHayanbHbIe XUMUYECKUE TIOHATHS. [JleMOHCTpanoHHbIH 3kcnepuMeHT Ne 1 laTumk TemMmeparypsl
Duzndeckre UXMMUYECKUE SBICHUS «BblzeneHne 1 MOMIOMIEHHE TeMa — [[TaTHHOBBIH

6 MPU3HAK XMMAYECKON PEaKI[n»»
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7  [[lepBoHauanbHBIEXUMHUYECKUE MOHATHA. |[[leMOHCTpaloHHbIN dKcnepuMeHT Ne [[Ipubop amst ombITOB €
[IpocThle U CIOXKHBIE BEILECTBA 2. «PaznokeHue BOIbI MIEKTPUUECKUM  IEKTPHUECKUM TOKOM
TOKOM)
8 |[lepBoHavabHBIEXUMHUYECKHUE MOHATHS. J[€eMOHCTpAMOHHBIN 3KkcnepuMeHT Ne [Bechl aneKTpoHHbBIE
3aKOH COXpaHEHHs Macchl BEIIECTB 3. «3aKOH COXpaHEHHS MacChl
BEILIECTBY
9 [Kimaccel HeopraHMYeCKHX coenuHeHud.  JleMoHCTparoHHBIH SKciepuMenT Ne 4. [[Tpubop mis
CocTas Bo3yxa «Ornpenenenye cocTaBa BO3ayxa» OTpeJeNIeHNs] COCTaBa
BO3IyXa
10 |Knaccel Heopranuueckux coeauHennit.  [[Ipaxkruueckas padota Ne 2 [ndpoBoit MEKPOCKOIT
CBOIiCTBA KHCIIOT. «[TommyueHne MeAHOTO Kyrlopoca»
IPacTBOpPEI UlaGopatopHsrii onbiT Ne 5 JlaTamk TemIeparypal
«3ydeHne 3aBUCHMOCTH TMTATHHOBBIH
11 [PACTBOPMMOCTH BEILIECTBAOT
TeMIIepaTypb»
PacTBOpHI Ulabopatopusiii ombiT No 6 LippoBoii MUKpOCKOTT
«Habmoenne 3a poctom
12 KPHCTAJJIOBY
PacTBOpBI UlabopatopHsiii ombiT No 7 J[aT4nk TemMIepaTypsl
«IlepecblieHHBII pacTBOP» MIATUHOBBI
13
[PacTBOpBI [TpakTraeckas pabora Ne 3 JIaT4nK ONTHYECKON
«OmnpeneneHne KOHIEHTPALUN MIOTHOCTH
14 BELIECTB KOJOPUMETPUUECKHM 10
KaITMOPOBOYHOMY T'paduKy»
KpucramnoruapaTsl UlabopatopHslii ombiT N 8 JlaTurk TemIepaTypbl
«Ornpenenenne TeMrnepaTypsl MJTaTHHOBBIH
15 Pa3TI0XKEHNS KPUCTAIIJIOTHIpaTa
Knaccel Heoprannueckux coequnenni.  [[Ipakruueckas pabora Ne 4 Jlatunk pH
OcHoBaHuA «Onpenenenne pH pacTBopoB KHCIOT
16 1 IIET0Yeiny
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Knaccbl HeopraHU4ecKuX coeJMHEHUIH.
OcHoBaHuA

Ulabopatopuslii ombiT Ne 9
«Ompenenenre pH pasaTHIHBIX cpem

Jlatuuk pH

17
Knaccet Heoprannueckux coequnennid.  JlabopaTtopusiit ombiT Ne 10 JTatuuk pH, nosarop
IXMMHUeCKHe CBOMCTBa OCHOBAHUI «Peakuus HEUTpanu3auum». 00BEMa KUAKOCTH,
/leMOHCTpaIlMOHHBIH OropeTKa, TaTIuK
18 dkcriepuMeHT Ne 5 « OcHOBaHuS. TeMIepaTypbl
TenoBoit 3 dexT peakuuu [IaTUHOBBIM, TaTUUK
TUIPOKCHIA HATPUS C YINIEKUCIBIM  |[TaBJICHUs, MaTHUTHASA
ra3oM» Melranka
CaoiicTBa Heopranuyeckux coeauHenuii [labopatopHeiit ombit Ne 11 Jlatunk pH
«Ornpenenenye KUCIOTHOCTH TOYBBD»
19
Xumuyeckas CBs3b lemoHCTparmonHslA onbiT Ne 6 JlaTuuk TemmepaTypbl
«TemmepaTypa I1aBIeHus BEMECTB C  [[UIATWHOBBI, JATUUK
20 [PA3HBIMUTUNAMH KPUCTAJTHYECKUX TeMIepaTypsl
[PELIETOK TepMONIapHbBIN
9 kiace
Neri/mt Tema Conepxxanue Hcnons3oBanue
000pyIOBaHUS
Teopust AIEKTPOIUTUYECKON /[eMOHCTPALlMOHHBIN OIBIT J[aTunK TeMIepaTypsl
muccolMauu Ne 1 «TemnoBoii a3ddexTpacTBOpeHns  [IATHHOBBIH
1 BEIIECTB BBOIIE)
Teopust 3MeKTPONTUTHYECKON [IpaxTiueckas padora Ne 1 JlaTumk
o [MCCONMANIH «ONEKTPONIUTEI U HEANEKTPOIUTBD»  PIEKTPOIPOBOJHOCTH
Teopust aMeKTPONTUTHYECKON Ulabopatopuslii ombiT N 1 JlaTumk
MUCColMaunu «BnusHEE pacTBOpHUTENIHA HIEKTPOIPOBOJHOCTH
3 ITICCOLIMALITION
Teopus 3mekTponuTHIeCKON aucconuaniu.Jlabopatopusiid onbsiT Ne 2 TaTumk
CunbHBIE U cra0ble 3JIEKTPOJIUTHI «CuspHble ¥ cadble 3eKTPOUTBD)  PIEKTPOIPOBOAHOCTH
4
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JAHCCOIMaIT

RJIICKTPOMPOBOAHOCTU PACTBOPA»

((OHpCI[CJIeHI/IC KOHLCHTpauu COJIM IO

Teopust ANEKTPOTUTUYECKON UlaGopatopHsrii onbiT N 3 NEsRIS
mcconnaIuu «3aBHCHMOCTH HJIEKTPOTIPOBOHOCTH  PIEKTPOIIPOBOJHOCTH
[PACTBOPOB CHUIIBHBIX AJIEKTPOJUTOB OT
KOHLICHTPAILIH HOHOBY
Teopus AIIEKTPOIUTHUECKON [Ipaktuueckas padora Ne 2 JTaTumk

BICKTPOIIPOBOAHOCTHU

Teopus dIEKTPOTUTHYECKOH TUCCOIHAIIHH.
IPeakiiny HOHHOrOOOMeEHa

Ulabopatopusiii ombiT No 4

CEPHOM KHUCIIOTOM»

«B3auMoeiicTBue THAPOKCHUA OapHs ¢

TaTumk
HICKTPOTIPOBOTHOCTH,
mo3aTop 00bEMa
PKHIKOCTH, OI0peTKa

Teopus NIEKTPOIUTUYECKOH
IMIccoraIiunu

UlaGopatopHslii onbiT Ne 5
«O0pa3oBanue Coleil aMMOHUS»

TaTumk
DIEKTPOTIPOBOTHOCTH

XUMUYECKHE PEaKiuu.

UlaGopatopHsrii onbiT Ne 6

J[aTunK TemMIepaTypbl

OKHCIUTENbHO- BOCTAHOBUTEIbHBIE «/3ydeHne peakiuy B3auMOJICHCTBUS  [IATUHOBBIN
peaknuu (OBP) CyTb(UTA HATPHUS C TIEPOKCHIIOM
BOZOPOJA»
10 Xnumugeckue peaxuun. OBP UlabopatopHslii ombiT No 7 Jlatunk pH
«3menenue pH B xone
OKHCIUTENEHO-BOCCTAHOBUTENBHBIX
[pEaKIHii»
11 Xumuueckue peaxiun. OBP Ulabopatopusiii ombiT No 8 JlaTunk HaMpsHKEHHS
«CpaBHHUTENbHAS XapaKTEPUCTUKA
BOCCTAaHOBUTENBHOM CIIOCOOHOCTH
METaJJIOB)
12 Xnmugeckue peakuud. CKopocTb /leMoHCTparnmoHHsle onbIThl Ne 2 [Tpubop nns
XUMHYECKOH peaKiin «/3yuenne BIUSHUS Pa3iimaHbIX WILTIOCTPAIHH

(haKTOpPOB Ha CKOPOCTDH PEAKLIHM

3aBUCHMOCTH CKOPOCTH
XMUMHUUYECKOH peakiuu oT
yCIIOBUM
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13

Hemetamnsl. ['anorenst

/TeMOHCTPAIIMOHHBII OMBIT
Ne 3 «M3ydeHue QU3NUECKUX U
XHUMHYECKUX CBOWCTB XJI0Pay

IATiapar aist
MPOBEICHISA XUMHUIECKHX|
npoueccoB (AITXP)

MOYCBHUHBD»

14 ["amoreHsI [Ipaktuueckas padora Ne 3 JlaTanK XJIOPHI-HOHOB
«Omnpenenenne copepKaHus XJIOpHUa-
MOHOB B TUTHEBOU BOJICY
CepoBoaopo, cyb(puIst J[eMOHCTPAIINOHHEIN OIIBIT; ATrmiapar it
«Ilonmy4enue cepoBoopoaa u NpOBEICHUS
W3yYeHHE €TO CBOHCTBY. XUMUYECKHX PEaKHi
15 UIabopaTOpHBI OIIEIT; (AITXP), mpubop mis
«Cunrte3 cepoBojoposa. KauecTBeHHbIE [TONTy4YEeHHS Ta30B WK
[PEaKIMK HAacepOBOAOPO U anmapaT Kummna
CybGUIBDY
Hemeramnsl. Oxcunpl cepbl. CepHUcTas /[eMOHCTPALlMOHHBIN OIBIT Aniapar st
KHICJIOTA No 4«13yyeHne cBOMCTB CEPHUCTOTO  |POBECHUS XUMHYECKUX
16 ras3a i CEpHUCTOU KACIOTHD) peakuuii (AIIXP)
Hemeramnmer. AMMiax UlaGopatopusrii onbit Ne 9 JlaTamk
«OCHOBHBIE CBOMCTBA aMMHUaKa» BIIEKTPOIIPOBOIHOCTHU
17
Oxcup asora (1V) /leMOHCTpAIIOHHBIE OIBITHI: TepMope3ucTopHsIit
«Ilomyuenune okcuma azota (IV) u ITATYMK TEMIIEPaTypHl,
M3y4YeHUEe ero CBOICTBY; «Okucienue |matunkpH, natamk
18 oxcuna azora (I1) mo okcuma a3ota  PIEKTPONPOBOAHOCTH,
(IV)»; «B3aumo/eiicTBiEe OKCHIA a30Ta [alapat JUisl IPOBEICHHS
(IV) ¢ Bomoii 1 KUCIOPOIOM, XUMUYECKIX peaKIui
[OJTy4EHHUE a30THOU KUCIOTBD) (AITXP), marauTHaS
MelaaKa
19 IA30THasI KMCJIOTa U €€ CONU [IpakTiueckas padora Ne 4 JaT4nK HUTpaT-MOHOB
«OrmpenencHie HUTPAT-HOHOB B
MUTATENLHOM PAaCTBOPE»
20 MuHepanbHbIE Ulabopatopusiii onsiT Ne 10 JlaTunk
yIoOpeHust «Omnpesenenre aMMUAYHOM CENUTPBI M PIEKTPOIPOBOJTHOCTH
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21

Metammsl. Kansrui. Coe TMHEHUAKATBINL

Ulabopatopusiii ombiT Ne 11

YTJICKHUCJIBIMI'a30M»)

JlaTunk

«BzanMozeiicTBrue M3BECTKOBOM BOJIBI C PIAEKTPOITPOBOAHOCTH,

MarHuTHas MeIlalika,
MpUOOp TS TOTYYCHUS
ra30B WM armapat
Kwmma

22

Mertamisl. XKeneso

Ulabopatopusiii ombiT No 12
«OKHCIeHHe Kene3a BOBIAKHOM
BO3IyXE»

I[aT'{I/IK JaBJICHUA

33




