Kpacsoaapcxuit kpai, Tyancaucxuii pation, ¢. Fotirx
MYHHUHNATEHOE GropkeTHO obmeobpasorarensioe Yupexaenne

Yposeus o6pazosanus (xnacc): ocHosHOe obinee obpazosanne, 8-9 xnace
Kommuecrno wacon: 136 Yacos
Yunrens Bumxocsy Jlefina Arsanosna

npomaumpupaﬁomm-mcmocmm olbiero
obpasosanus u ABTOPCKOH NPOrpaMME! Kypea XMy s 8-9 knaccos O.C.

laGpuensna, M.: llpoda, 2012



IHHOACHUTEJIBHASA 3ATIMCKA

Pabouas mporpamma y4eOHOro mpeaMeTa «XUMHS» Ha YPOBHE OCHOBHOTO OOIIETO

O6pa3OBaHI/I$I COoCTaBJICHA HA OCHOBC:

1.

TpeboBanuit denepanbHOro rocyaapcTBEHHOTO 00pa30BaTENILHOTO CTaHIApPTa OCHOBHOIO
obOmero  oOpa3oBaHUs, TPEABABISIEMBIX K  pe3ylbTaTaM  OCBOCHHS  OCHOBHOU
oOpazoBarensHoi nporpammbl (ITpuka3 MunucrepcrtBa oOpazoBanus u Hayku P®D ot 17
nekabpst  2010r. Ne 1897 «O6 yrBepkaeHuu (hefepaabHOTO  TOCYAAapCTBEHHOTO
00pa30BaTeNbHOTO CTAaHIapTa OCHOBHOTO OOHmIEro oO0pa3oBaHUs» C HM3MEHEHUSMHU U
nonoiHeHusiMu [Ipukazom MunoOprayku Poccun ot 29 nexadpst 2014 1. Ne 1644);
OCHOBHBIX  HaNpaBlIEHWH  MPOTpamMM,  BKIIOUEHHBIX B  CTPYKTYPY  OCHOBHOM
00pa30BaTeNIbHON MPOrpaMMBbl;

TpeboBanmii K YpOBHIO TIOATOTOBKM OOYYAIOUIMXCSl Ui TPOBENEHUS OCHOBHOTO
rOCyJapCTBEHHOTO dK3aMeHa 110 XUMUH.

ABropckoit  mporpammbl  O.C. TabpuensHa, cootBeTcTBYylOHe  DenepanbHOMY
l'ocynapcTBeHHOMY 00pa3oBaTeIbHOMY CTaHIAPTy OCHOBHOTO 0O0ImImIero oOpa3oBaHUsS H
nomyiieHHass MuHuctepctBoM  oOpasoBaHuss UM Hayku Poccuiickoit  Denepanuu
(O.C.l'abpuensu Ilporpamma kypca xumud i 8-9 kiaccoB o001eo0pa3oBaTeIbHBIX
yupexaenuit / O.C.I'abpuensn. — M.: Jlpoda, 2012r.).

Henn peanm3anmum OPOTPaMMEIL: JOCTH)KCHHE OOYYAIOIIUMHUCS PE3YJIbTATOB HW3YyUCHUS

yueOHOro TmpeaMera «XHUMHUS» B COOTBETCTBHHM C TpPEOOBAaHUSIMH, YTBEPIKICHHBIMH
denepanbHBIM  TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM OCHOBHOTO OOIIETO
oOpazoBaHwUsI.

3agayamu peanvzalnuy NporpaMMbl y4eOHOTO TIPEAMETa SABIISIOTCS:

(bOpMI/IpOBaHI/Ie MEPBOHAYATIBHBIX CUCTEMATHU3UPOBAHHBIX HpeI[CTaBJ'IeHI/Iﬁ O BEUICCTBAX, UX
IpeBpalliCHUAX MW IMPAKTHUYCCKOM IPHUMCHCHHHU, OBJIAJICHUC MIOHATHHHBIM arrmaparoMm H
CHUMBOJIMYCCKUM A3BIKOM XMMUU,

0CO3HaHME OOBEKTUBHOH 3HAYMMOCTH OCHOB XHMMYECKOI HayKH KakK o0nactu
COBPCMCHHOT'O €CTCCTBO3HAHUA, XUMHUYCCKUX npeBpameHHﬁ HCOPraHUYICCKUX u
OPraHu4YCCKUuX BCHICCTB KaK OCHOBBI MHOI'HX SIBJICHUN >KMBOM M HEKHBOM IIPUPO KL,
er'IY6J'IeHI/I€ HpCI[CTaBJ'IeHI/Iﬁ 0 MaTcpruaJIbHOM CANHCTBC MHPA,

OBJIaACHUC OCHOBaMH XUMHWYECKOH I'PAaMOTHOCTH: CIIOCOOHOCTBIO aHaJIU3UpPOBATbL H
0O0BEKTUBHO OLCHMBAThb JKHU3HCHHBIC CUTyallUHW, CBA3aHHBIC C XHMHeﬁ, HaBbIKaMH
0€3011aCHOTO O6paIHCHI/I${ C BCIICCTBaAMH, HCIIOJIB3YyEMbIMHU B HOBCCHHCBHOﬁ KHU3HU,
YMCHHUEM AHAJIM3UPOBATH U IINIAHUPOBATH 3KOJIOTHYCCKU 0e3omacHoe IHOBCACHUC B LICIIAIX
COXpaHCHH:A 310POBbA U Oprmanmeﬁ CpCAabIl;

(I)OpMI/IpOBaHI/IC yMeHI/Iﬁ YCTaHABJIMBATL CBA3UM  MCKAY PCaJIbHO Ha6J'II-O,I[aeMBIMI/I
XUMHUYCCKUMU ABJICHUAMH W IPOUCCCaMH, MNPOUCXOAAIIMMHU B MHUKPOMHUPC, OOBSCHSITH
IIPpUYHHBI MHOFOO6pa3I/I$I BCIICCTB, 3aBUCUMOCTb HX CBOMCTB OT COCTaBa M CTPOCHUA, a
TAKXXC 3aBUCUMOCTDb ITPUMCHCHUA BCUICCTB OT UX CBOfICTB;

ano6peTeHHe OIlbITa HCIOJIB30BAHUSA  PA3JINYHBIX MCTOHNOB H3YUYCHHA BCHICCTB:
Ha6J'IIOILeHI/I$I 3a HX [OpCeBpalicHUAMH TpU HOPOBCACHUU HCECIOKHBIX XUMHWYCCKHUX
OKCIICPUMCHTOB C UCIIOJIL30BAHUCM na6opaTopHoro O60py&OBaHI/IH n HpI/I60p0B;
(bOpMI/IpOBaHI/IC HpeI[CTaBJ'ICHI/Iﬁ 0 3HAYEHHH XHMHUYECKOM HAayKU B pCHICHNU COBPCMCHHBIX
OKOJIOTHYCCKHX HpOGJ’ICM, B TOM YHCIC B NpCAOTBPALICHHUU TCXHOITCHHbBIX H
OKOJIOTHYCCKHX KaTaCTPO(I).



IINIAHUPYEMBIE PE3YJIBTATBI U3YUEHUA YYEBHOI'O ITPE/IMETA

JIMYHOCTHBIE Pe3yJabTaThI.

1. Poccuiickasg rpaxgaHcKass HWIEHTHMYHOCTH (MATPUOTU3M, yBakeHHe K OredecTBy, K
IIPOLIOMY M HAaCTOSALIEMY MHOTOHAIlMOHAJIbHOTO Hapoaa Poccuu, YyBCTBO OTBETCTBEHHOCTH U
noara nepen Poaunoll, uneHTudukanus ceds B KaduecTBe IpaxaaHuHa Poccuu, cyObeKTHUBHas
3HAYUMOCTb MCIOJIb30BAaHUS PYCCKOIO SI3bIKA U S3bIKOB Hapo0B Poccuu, oco3HaHME U OLLyLIEHUE
JUYHOCTHOW  COMPUYACTHOCTH CyAbOe poccuiickoro Hapoaa). Oco3HaHHE ATHUYECKOM
MIPUHA/UIEKHOCTH, 3HAHUE WCTOPUH, $A3bIKA, KYJIbTYpbl CBOEro Hapoja, CBOEro Kpas, OCHOB
KYJIbTYPHOIO Hacyieusi HapoaoB Poccuu u uenoBedyecTBa (MACHTUYHOCTD YEJIOBEKA C POCCUNMCKOMN
MHOTOHAIIMOHAJIBHONW  KYJIbTYPOH, CONPHYACTHOCTh WCTOPUM  HApPOJOB U  TOCYAAPCTB,
HAXOJWBIIMXCS HAa TEPPUTOPUU COBpeMeHHOW Poccum); HWHTEpHOpH3anus TYMaHUCTHUYECKHX,
JNEMOKPAaTUYECKUX M TPAJULUOHHBIX HEHHOCTEH MHOTOHALMOHAJIBLHOTO POCCHUHCKOIO 00IecTBa.
Oco3HaHHOE, YBaXKUTEIbHOE M JI0OPOKENATEIbHOE OTHOILIEHHE K HCTOPUH, KYJIbTYpE, PEJIUrHUH,
TpaauLUsAM, S3bIKaM, IEHHOCTSIM Hapo10B Poccuu u Hapo0B Mupa.

2. TOTOBHOCTh M CIIOCOOHOCTH OOYYArOMIMXCS K CAaMOPa3BUTHIO M CaMOOOPa30BaHHIO Ha
OCHOBE MOTHBAIIMH K 00Y4YEHHUIO 1 MO3HAHHIO; TOTOBHOCTh U CIIOCOOHOCTh OCO3HAHHOMY BBIOOpPY U
MIOCTPOCHUIO JTalbHEHIIEH MHIMBUIYaIbHONU TPaeKTOpHH 00pa3oBaHUsl Ha 0a3e OPUEHTHPOBKU B
Mupe npodeccuil U npodeccuoHaNbHbIX MPEANOYTEHUH, ¢ YYETOM YCTOMUYMBBIX MO3HABATEIbHBIX
HUHTEPECOB.

3. Pa3BuTOoe MopanbHOE CO3HAHHWE U KOMIIETEHTHOCTh B PEIIEHWU MOPAIbHBIX IpobiieM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, JOPMUPOBAaHNE HPABCTBEHHBIX UYBCTB M HPAaBCTBEHHOTO MOBECHMS,
OCO3HAHHOTO W OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHBIM IIOCTyNMKaM (CIOCOOHOCTh K
HPAaBCTBEHHOMY CaMOCOBEPIIEHCTBOBAHHUIO; BEPOTEPIHUMOCTb, YBAXKUTEIHHOE OTHOLIEHHE K
PENUTHO3HBIM YYBCTBAM, B3IJIsIaM JIIOJIEH WIIM UX OTCYTCTBHUIO; 3HaHHE OCHOBHBIX HOPM MOpaJIH,
HPaBCTBEHHBIX, JIYXOBHBIX HJCAIOB, XPaHHUMbBIX B KYJbTYPHBIX Tpaaulusx HapoaoB Poccuw,
FOTOBHOCTh HA HMX OCHOBE K CO3HATEJIbHOMY CaMOOTPAaHUYEHHIO B TMOCTYNKax, MOBEACHUU,
PaCTOYHMTEIILHOM TMOTPEOUTENbCTBE; CHOPMUPOBAHHOCTh MPEICTAaBICHUM 00 OCHOBaX CBETCKOM
9THKH, KYJIbTYpbl TPAIUIIMOHHBIX PEIUTUHN, UX POJIM B PA3BUTHM KyJIbTYpHl M HcTOpuu Poccuu u
YeJl0BEYeCTBa, B CTAHOBJICHUM TPAXKJAHCKOTO O0OIIecTBa M POCCUHCKON ToCylapCTBEHHOCTH;
MMOHMMAaHKe 3HaYEHUSI HPaBCTBEHHOCTHU, BEPHI M PEJIUTHH B KU3HU YEJIOBEKa, CEMbU U OO0IECTBA).
ChopmupoBaHHOCTH OTBETCTBEHHOI'O OTHOIICHHS K YUEHUIO; YBAXKUTEIBHOTO OTHOIICHUS K TPYAY,
HaJM4Yue OMbITa Y4acTUs B COLMAIbHO 3HauYuMOM Tpyae. Oco3HaHHME 3HAYEHUS CEMbH B KH3HU
YyelloBeKa U O0IlecTBa, MPUHATHE LIEHHOCTH CEMEHHOW >KU3HH, YBKUTEIbHOE M 3a00TIIMBOE
OTHOIIICHHE K YJIEHAM CBOEH CEMbH.

4. ChopMuUpOBaHHOCTH LIEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKd M OOIIECTBEHHOW MPAKTHUKH, YUYUTHIBAIOIIETO COLIMAIBHOE, KYIbTYPHOE,
S3BIKOBOE, TyXOBHOE€ MHOTOO0Opa3ue COBPEMEHHOTO MUpa.

5. Oco3HaHHOE, YBaXKUTEIBHOE U JI0OpOKETaTeIbHOE OTHOILIIEHUE K IPYTOMY YelIOBEKY, €ro
MHEHHUIO, MHPOBO33PEHHUIO, KYIbTYpE, SI3bIKY, BEpe, TIPaXJTaHCKOW TMO3ULUU. [OTOBHOCTH U
CIIOCOOHOCTh BECTH MAHMANIOT C JPYTUMHU JIIOJBMHU M JOCTUTaTh B HEM B3aMMOIIOHHUMAaHUS
(unentudukanua ceds Kak MOJIHOMPABHOTO CyObeKTa OOIIEHHs, TOTOBHOCTh K KOHCTPYHUPOBAHUIO
oOpa3a mapTHepa MO JUAJOry, TOTOBHOCTh K KOHCTPYHMPOBAHHIO 00pa3a JAOMYCTHMBIX CHOCOOOB
JMajgora, TOTOBHOCTh K KOHCTPYHMPOBAHHMIO IIpOIlecca JAMaNora Kak KOHBEHIIMOHHPOBAHUS
MHTEPECOB, MPOLEAYP, TOTOBHOCTh M CIIOCOOHOCTh K BEACHHUIO IIEPETOBOPOB).

6. OCBOEHHOCTb COLIMATIBHBIX HOPM, ITPABUJI MOBEIEHUSI, POJIel U GOPM COLMATBHOMN KU3HU
B Ipynmnax ¥ cooOmiecTBax. YyacTue B IIKOJBHOM CaMOYIIPAaBJIEHUH U OOIIECTBEHHOMN >KU3HU B
npejenax BO3PACTHBIX KOMIETEHIUH C y4eTOM PEerHOHANIbHBIX, 3THOKYJIBTYPHBIX, COLUAIBHBIX U
HKOHOMHYECKUX 0coOeHHOocTel ((popMupoBaHe TOTOBHOCTH K YHAaCTHIO B IIpOIiecce YHOPSA0UECHUs
COLIMANIBHBIX CBSI3€H M OTHOILIEHHH, B KOTOPBIE BKIIFOUEHBI U KOTOPbIe (POPMUPYIOT CaMU yJalrecs;
BKJIIOUEHHOCTb B HEMOCPEACTBEHHOE TI'PAXKIAHCKOE Y4acTHe, TOTOBHOCTh Y4acTBOBAaTb B
KU3HEJEATEIIBHOCTH MIOJIPOCTKOBOTO 001I1eCTBEHHOTO o0beTMHEeHUS, IIPOSYKTUBHO
B3aMMO/ICHCTBYIOIETO C COLMATLHON Cpeo U COLMAIbHBIMUA HHCTUTYTaMU; UACHTHUGHUKAINS ceOs
B KauecTBe CyObEKTa COLMAJIBbHBIX IpeoOpa3oBaHUil, OCBOEHHME KOMIIETEHTHOCTEH B cdepe



OpPraHU3aTOPCKOM AEATEIbHOCTH; HMHTEPUOPHU3ALMs LEHHOCTEM CO3MIATEIbHOIO OTHOLIEHUS K
OKpY’Karolllel AeHCTBUTEIBHOCTH, LIEHHOCTEW COLMAIbHOIO TBOPUYECTBA, IEHHOCTU IPOAYKTUBHOMN
OpraHMu3alM COBMECTHOW IESATEIbHOCTH, CaMOpEalM3allud B IPYNIE U OpPraHu3alluy, LIEHHOCTH
«Ipyroro»  Kak  paBHONPABHOTO  MapTHEpa, (OPMHUPOBAHHUE  KOMIECTCHLUMH  aHaAIW3a,

MPOCKTHPOBAHMS,  OpPraHW3alMil  JEATCIBHOCTH,  peQIeKCMH  W3MEHEHUW,  CrHocoOoB
B3aMMOBBITOJJHOTO  COTPYIHHYECTBA, CIOCOOOB  pealn3alid  COOCTBEHHOTO  JIHJIEPCKOTO
MOTEHIIMANA).

7.  CdopMHpPOBaHHOCTH IICHHOCTH 3JI0POBOTO W  Oe3omacHOro o0pasza  KHU3HH,
UHTEpUOPU3ALMS MpaBWJl HMHJIMBUIYAIbHOIO M KOJUJIEKTUBHOTO O€30MAacHOTO IOBEAEHUS B
Ype3BhIYANHBIX CUTYalUsX, YIpOXKalOIIMX XU3HU W 3/I0pPOBbIO JIIOJIEH, MpaBWJ MOBEICHHUS Ha
TpPaHCIOPTE U Ha JI0pOTax.

8. Pa3BUTOCTH A3CTETHUYECKOTO CO3HAHHUS 4YEpe3 OCBOECHUE XYJO’KECTBEHHOIO Hacleaus
Hapo 0B Poccuu u Mupa, yBakeHHe K HCTOPUU KyJIbTYpbl cBoero OredecTsa.

9.  CpopMHUPOBAaHHOCTb  OCHOB  JKOJIOTUYECKOM  KYIbTYpbl,  COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO  DJKOJIOTMYECKOTO  MBIIUICHUS, HaJW4YHe€ OIbITa  HKOJIOTUYECKU
OPUEHTUPOBAHHON PEQIICKCUBHO-OIIEHOYHOW M TMPAKTHYECKON JCSITEIPHOCTH B KU3HEHHBIX
CUTyalusX (TOTOBHOCTh K MCCIIEOBAHUIO MIPUPO/IbI, K 3aHSTUSAM CEJIbCKOXO3SHCTBEHHBIM TPYIOM,
K XYJ0>KE€CTBEHHO-3CTETHUECKOMY OTPAXEHHUIO NMPHUPOAIbI, K 3aHITHSIM TYpU3MOM, B TOM 4YHCIIE
SKOTYPU3MOM, K OCYIIECTBJICHUIO IPUPOJOOXPAHHON AESITETLHOCTH).

MeranpeamMeTHble pe3yJbTaThI:

MertanpeaqMeTHbIe pe3yabTaThl, BKIIOYAIOT OCBOCHHBIC OOYUYAIOMIMMHUCS MEXKIPEIMETHBIS
MOHATHS W  YHHBEpCAlbHBIE  y4eOHBIE  JCWCTBUS  (PETyJSITHBHBIE, IO3HABATEJbHEIC,

KOMMYHHUKaTHBHBIE).

Me:knpeaMeTHbIe TOHATHS

VYcnosuem GopMupoBaHUs MEXIPEAMETHBIX TOHATUH, HalIpUMep TaKUX Kak cucrema, (pakr,
3aKOHOMEPHOCTh, (DEHOMEH, aHajiu3, CHHTE3 SBJSETCS OBJIAJCHHE OOYJArOIIUMHUCS OCHOBAMHU
YUTATENIbCKOM KOMIIETEHLMH, MPHOOPETEHHE HABBIKOB paboOTHl ¢ HMH(opMaiuel, ydactue B
MMPOEKTHOM NIeATEeTLHOCTH. B OCHOBHOU miKoJie OyneT mpoiopkeHa padoTa mo (popMHUpPOBAHUIO U
Pa3sBUTHIO OCHOB YMTATeJbCKOH KommereHmuu. OOydaroliyecs OBJAJCIOT YTEHUEM Kak
CPEACTBOM OCYILECTBJIEHUS CBOMX JaJlbHEHIIMX IUIAHOB: MPOJOJDKEHUS 0O0pa3oBaHUA H
caM000pa30BaHusi, OCO3HAHHOI'O IUJIAHUPOBAHUS CBOEr0 AKTYaJbHOI'O U IEPCIEKTUBHOIO Kpyra
YTE€HUS, B TOM 4YHCJIE JIOCYrOBOIrO, MOJATOTOBKU K TPYIOBOM M COLMAIBHOM IEATEIBHOCTH. Y
BBIIIYCKHUKOB OyzeT chopMupoBaHa NOTPEOHOCTh B CHCTEMAaTHMYECKOM UTEHMU KakK CpEJICTBE
MIO3HAHUS MUpPaA U ce0s B 3TOM MHpE, FapMOHM3alMU OTHOIIEHHUH YeloBeKa U 0OLIeCTBa, CO3AaHUM
o0paza «moTpeOHOT0 Oy TyIIET0Y.

IIpy wu3ydyeHun Xumuu OOydYarolMecs YCOBEPIICHCTBYIOT HPHUOOPETEHHBIE Ha HEPBOM
YPOBHE HAaBBbIKM PadoThl ¢ MHGpopmanmeil U MonoiaHAT ux. OHU CMOTYT paboTaTh C TEKCTaMH,
IpeoOpa3oBbIBATh U MHTEPIPETUPOBATH COACPIKAILYIOCS B HUX UH(OPMAIIHIO, B TOM YHUCIIE:

* CUCTEMaTU3UpPOBaTh, COMOCTABIATh, AHAJIU3UPOBaTh, O000OINATP M HHTEPIPETHUPOBATH
MH(OPMAIIHIO, COAEPIKALLYIOCS B TOTOBBIX MH()OPMAIIMOHHBIX 00BEKTaX;

* BBIICJISATH IVIaBHYIO M M30BITOUHYIO MH(OPMAIUIO, BBIIOJHATH CMBICIIOBOE CBEPTHIBAHHE
BBIJICJICHHBIX (DAKTOB, MBICJIEH; MPEACTaBIATh HHPOPMALIMIO B CKATOM cl0BecHOM ¢dopme (B BHUIE
IUTaHA WM TE€3MCOB) U B HAIVIAHO-CUMBOJIMYECKOH dopme (B BUAE TaONIUL, rpadUUecKux cXeMm U
JMarpamMm, KapT MOHATUNH — KOHUENTYaJbHBIX JJMarpaMM, ONOPHBIX KOHCIIEKTOB);

* 3aIOJIHATH U JOMOJHATH TaOJIHIIbI, CXEMBI, IUarpaMMbl, TEKCTHI.

B xozme u3ydyeHus xuMuu oOyuaroimuecss MPpUOOPeTYT ONBIT MPOEKTHON AeATeIbHOCTH
Kak o0co0oil (opMbl yyeOHOI pabOTHI, CIOCOOCTBYIOLIEH BOCIHUTAHMIO CaMOCTOSITEIBHOCTH,
WHUIMATUBHOCTH, OTBETCTBEHHOCTH, IIOBBIIIEHUIO MOTHUBAaIMM M 3(PdeKkTuBHOCTH yueOHOH
JEeATeNbHOCTH; B XOJI¢ Pealu3allMM HCXOJHOTO 3aMbICiia Ha MPAaKTUYECKOM YPOBHE OBIAJICIOT
YMEHHUEM BBIOMpATh aJIeKBAaTHBIE CTOSIIEH 3a7a4e CpeCTBa, IPUHUMATh PEIIEHUs, B TOM YHUCIIE U B
CUTyalusix HeompenenéHHocTH. OHM MOIydaT BO3MOXKHOCTh pPa3BUTh CHOCOOHOCTH K pazpaboTke
HECKOJIbKUX BapUAHTOB PEIIeHHH, K IOUCKY HECTAaH/IapPTHBIX PELICHUH, MOUCKY M OCYILECTBICHUIO
HaunboJiee MPUEMIIEMOTO PEIICHUS.



[lepeyeHp KITIOUEBBIX MEXIPEAMETHBIX MOHATHH ONpenensercss B XoAe pa3pabOTKH
OCHOBHOU 00pa3oBarelbHON MpOTrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHHs 00pa30BaTEIBHOMN
OpraHu3aluy B 3aBUCUMOCTH OT MAaTE€PHUAIbHO-TEXHUYECKOTO OCHALIICHHS, KaJpOBOTO MOTEHIINANIA,
UCIOJIb3yEMBIX METOJIOB pabOThI 1 00pa30BaTEIBLHBIX TEXHOJIOTHH.

B cootBerctBum ®I'OC OOO BBIAEHAIOTCS TPU TPYINBl YHUBEPCATIBHBIX Y4EOHBIX
NEWCTBUI: peryasiTUBHBIC, TI03HABATEIbHBIC, KOMMYHHKATHBHEIE.

PeryasituBubie YY /I

1. VYMeHue caMOCTOATENBHO OIpPENeNsATh LEeNd OOydYeHHs, CTaBUTh M (HOPMYIHPOBATH
HOBBIC 33J]audl B yueOe W T03HABATEILHOW NIESTEILHOCTH, Pa3BUBAaTh MOTHUBBI M MHTEPECHI CBOCH
[I03HABATENIbHOM AeaTeabHOCTU. OOyUaronIuiicss CMOXeT:

® aHANM3MPOBATH CYNIECTBYIOIIME W  IUIAHUPOBATh Oydymme  oOpa3oBaTelbHbIC
pe3yibTaThI;

® UICHTU(UIIMPOBATH COOCTBEHHBIE MPOOJIEMBI U OTIPEEIISTH TJIABHYIO MTPOOIEMY;

® BBIJBUTaTh BEPCHH PEHICHUs MPOOJIIEMBI, (OPMYIHPOBATH THUIOTE3bI, MPEABOCXUIIATH
KOHEUYHBIN pe3ysbTarT;

® CTaBUTh IENIb JIEATEILHOCTH HAa OCHOBE OIPENEIIEHHON MPOOJIEMBI U CYIIECTBYIOIIUX
BO3MOJKHOCTEH;

e (QopmymupoBaTh y4eOHBIE 3aJauydl Kak [Iard JOCTWKECHHUS ITOCTAaBICHHOW LN
NeSATebHOCTH;

e 00O0CHOBBIBATh IIEJICBBIE OPHECHTUPHI M IPHOPUTETHI CCHUIKAMH Ha IIEHHOCTH, YKa3bIBasi U
000CHOBBIBAS JIOTHYECKYIO ITOCIIEI0BATEIEHOCTD IIATr0B.

2. VYMeHHE CaMOCTOSTENBHO IUIAHWPOBATH ITYTH JOCTH)KCHHUS IIeJie, B TOM YHCIE
albTepHATUBHbIE, OCO3HAHHO BHIOMpaATh Haubosiee 3PPEeKTUBHBIE CIIOCOOBI pEIIeHUs] Y4EOHBIX U
MMO3HABATENBHBIX 3a7a4. OOyUarOIIHIICS CMOXKET:

® OmpenesaTh He0OXOAUMbIE NEWCTBHUE(S) B COOTBETCTBHM C YUCOHOW W IMO3HABATEIHHOU
3a/laueil U COCTABIISATH AIITOPUTM UX BBITIOJIHEHHUS,

e 00OCHOBBIBATb M OCYIIECTBIATH BHIOOP Hambojee 3(PGEKTHUBHBIX CIIOCOOOB pEIICHUS
y4eOHBIX U MO3HABATEIbHBIX 33/1a4;

® OMNpeAensiTh/HaXOqUTh, B TOM 4YHCIIE M3 NPEUIOKCHHBIX BapUAHTOB, YCJIOBHS IS
BBITIOJTHEHHS YICOHOM U TMO3HABATEIHHON 3a/1a4H;

e BBICTpaUBaTh JKU3HEHHbIE IUIaHBl HAa KpPaTKOCpPO4YHOE Oynyiiee (3asBISATH Il€JIEBbIC
OpUEHTHUPBI, CTAaBUTh aJeKBAaTHBIC UM 3aJaud M MpeuiaraTh IEHCTBUS, yKa3biBas U 0OOCHOBBIBAsS
JIOTUYECKYIO MOCJIE0BATEIbHOCTD 11aroB);

e BbHIOMpaTh U3 MPEUIOKEHHBIX BapHAHTOB M CAMOCTOSITEJIbHO UCKAaTh CPENICTBA/PecypcChbl
JUIS peIlIeHus 3aja4n/TOCTUXKEHUS 1IN,

® COCTaBATh IUIAH peHIeHHs MpoOieMbl  (BBIIOJHEHHUS TMPOEKTa, IPOBEICHUS
UCCIIEIOBaHUS);

e OmpeAensiTh MOTCHIMAJIbHbIC 3aTPyJHEHHsS] MPH pPEHIeHUH Y4eOHOW M TMO3HaBaTeNbHOM
3a/lauM U HaXOJHUTh CPEJICTBA Ui UX YCTPAHEHHUS;

® OMUCHIBATH CBOU OMBIT, 0OPMIISIS €ro AJS epeadyu IPYTUM JIIOJIIM B BUAE TEXHOJIOTUU
pelIeHUs MPAKTUUYECKHX 3aau OTPEIeIEHHOTO KJIacca;

® IUIAHUPOBATh U  KOPPEKTHUPOBAaTh CBOIO  HWHAMBUAYAJIbHYIO  0Opa30BaTEIbHYIO
TPAEKTOPHIO.

3. YMeHHEe COOTHOCHUTH CBOM JAEHUCTBHS C IUIAHUPYEMBIMHU Pe3yJIbTaTaMH, OCYLIECTBISATh
KOHTPOJIb CBOEH JesITeIbHOCTH B TMpoOLEecce AOCTIKEHHsI pe3ylbTaTa, OIpPeNeNiTh CIOCOObI
JEeUCTBUI B paMKaX NpeAOXKEeHHbIX YCIOBUI M TpeOoBaHM, KOPPEKTUPOBATh CBOM JCHUCTBUS B
COOTBETCTBUU C U3MEHSIOIIENCS cuTyarei. OOydaronuiics CMOXKeT:

® OIpeNensiTh COBMECTHO C TEJaroroM M CBEPCTHUKAMH KPUTEPUU IUIAHUPYEMBIX
Pe3yabTaTOB U KPUTEPUH OLICHKH CBOEH YUeOHOMU eATEIbHOCTH;

® CHCTEMAaTHU3HpPOBATh (B TOM YHCIIE BBIOMPATh MPUOPUTETHBIC) KPUTEPUH ILIAHHUPYEMBIX
pe3yAbTaTOB U OLICHKH CBOEH JIEATEIbHOCTH;

e oTOMpaTh MHCTPYMEHTHI U1 OILIGHUBAHHUS CBOEH JEATENIbHOCTH, OCYIIECTBIAThH
CaMOKOHTPOJIb CBOEH JIEITEIbHOCTH B PAMKaX MPEJUI0KEHHBIX YCIOBHH U TpeOOBaHMIA;

® OLIEHMBATh CBOIO JEATEIBHOCTh, APIYMEHTUPYS NPUYMHBI TOCTHKEHUS WIH OTCYTCTBUS



IUTAHUPYEMOTO Pe3yabTarta;

® HaxXOJWThb JOCTaTOYHBIE CPEACTBA JUIA  BBINOJHEHUS y4eOHBIX JIeHCTBHMI B
M3MEHSIOMICHCS CUTYyalluu W/WITH TIPH OTCYTCTBUH IJIAHUPYEMOTO PE3yJIbTaTa;

e paboTast IO CBOEMY IJIaHY, BHOCUTh KOPPEKTUBBI B TEKYIIYIO JESITEIHLHOCTh HAa OCHOBE
aHanM3a  M3MEHEHUH  CUTyauuu Uil TOJIYYCHHMS  3alUIAaHUPOBAHHBIX  XapaKTEPHCTUK
MPOIYKTa/pe3ynbTara;

® YCTaHABIMBATHh CBS3b MEXIY TIOJIYYCHHBIMH XapaKTEPHUCTUKAMHU TMPOAYKTa U
XapaKTePUCTUKAMHU TIpoIecca MESITEIbHOCTH W 10 3aBEPUICHUH JACATEIILHOCTH NpeJiaraTh
M3MEHEHHE XapaKTePUCTUK IpoIiecca s MOIyYeHHs! YIyUIIEHHBIX XapaKTePUCTHK MPOIYKTa;

® CBEpATh CBOM JCHUCTBUS C MEIbI0 M, NMPH HEOOXOAWMOCTH, HCIPABIATH OUIMOKH
CaMOCTOSITEIIBHO.

4. VYMeHHE OILICHUBATh NPABUJIBHOCTH BBHIMOJHEHHS Yy4eOHOW 3amauu, COOCTBEHHBIE
BO3MOXHOCTH ee perieHns. OOyJaronuics CMOXKeT:

® OIpENeNsATh KPUTEPUH MPABIIIBHOCTH (KOPPEKTHOCTH) BBITIOJIHEHHS y4eOHO 3a1auu;

® aHaIM3MPOBATH M OOOCHOBHIBATh PUMEHEHNE COOTBETCTBYIOLIETO HHCTPYMEHTAPUS IS
BBITIOJTHEHHS YIEOHOM 3a/1a4u;

e CBOOOIHO TOJB30BATHCS BBHIPAOOTAHHBIMH KPUTEPUSMH OLIEHKH M CaMOOIIEHKH, UCXOJS
U3 e ¥ UMEIOIINXCS CPEJICTB, pa3inyas pe3ysIbTaT | CIIOCOObI NeHCTBUH;

® OICHWBATH TMPOAYKT CBOEH JESATEIBHOCTH 10 3aJaHHBIM W/HIN CaMOCTOSITEIEHO
OTIpE/ICIICHHBIM KPUTEPHSIM B COOTBETCTBHUH C IIEITBIO ICATEIIEHOCTH;

e 00OCHOBBIBaTh JOCTI)KAMOCTH II€JTH BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOHWX
BHYTPEHHUX PECYPCOB M JOCTYITHBIX BHEIITHUX PECYPCOB;

e (uKCHpOBaTh U aHATU3UPOBATH AUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHbBIX PE3YIbTATOB.

5. BnanmeHnwe OCHOBaMH  CaMOKOHTPOJIS, CaMOOIICHKH, TPUHATHS  PEUICHUH W
OCYIIIECTBJICHUSI 0CO3HAHHOTO BBHIOOpA B yueOHOU M Mo3HaBaTeIbHOM. OOyUarOIIHIiCsS CMOXKET:

e Ha0MIOAAaTh M aHAJIIM3UPOBATh COOCTBEHHYIO YUEOHYIO M TIO3HABATEIbHYIO JACSITCIBHOCTD
U JESITEeTbHOCTh JPYTrUX 00yJaromuxcsl B IPOLECCe B3aUMOIIPOBEPKH;

® COOTHOCUTH peajbHbIC U IUIAHUPYEMBbIE PE3yIbTaThl MHAUBHIYaIbHOM 00pa3oBaTebHOMN
NEeSITeNIbHOCTH U JIeNIaTh BBIBOJIBL;

® TPUHUMATH PElIeHHE B yueOHOM CUTyallul U HECTH 32 HETO OTBETCTBEHHOCTH;

® CaMOCTOSITENIbHO OMNpeAeNsATh MPUYMHBI CBOETO YCIeXa WM Heyclliexa M HaXOIWUTh
CHOCOOBI BBIX0/1a U3 CUTYallUU HEYCIIeXa;

® PETPOCIEKTUBHO OMPENENATh, KaKhe JEHCTBUS MO pEUIeHHI0 Y4eOHOH 3ajaud WM
napaMmeTppl 3TUX JCWCTBUM TPUBETM K TOJYYEHHUIO HMMEIOIIerocs MpOoayKTa yueOHOM
NesITeNIbHOCTH;

® JIEMOHCTPUPOBATh MPHUEMBbl PETYISAIUN MCUXO(PU3HOIOTHUECKUX/ SMOIMOHAIBHBIX
cocTosiHUM  1ist  gocTwkeHuss  dddekra  ycrnokoeHUs — (YCTpaHEHUS  AMOLMOHAIBHOMN
HanpsLKeHHOCTH), d¢dekra BoccTaHOBIeHUs (ocialieHusl MpOosBIEHHM yTomieHus), 3ddexra
aKTUBU3AIMH (TTOBBIIICHUS ICUXO(PHU3UOIOTUIECKON PEAKTUBHOCTH).

Ilo3naBaTeabHble YY /I

6. VYMmeHue ompenenaTe NOHATHS, CO3/1aBaTh OOOOLIEHMs, YCTaHABIMBAaTh AaHAJIOTHUHU,
KJIaccu(UIMPOBaTh, CaMOCTOSITEIbHO BBIOMPAaTh OCHOBaHMS M KPUTEpUH Ui KJacCH(UKaLUH,
yCTaHaBIIMBaTh  NPUYMHHO-CIEJCTBEHHBIE  CBA3M, CTPOMTh  JIOTUYECKOE  PACCYXICHHE,
YMO3aKJIl04eHue (MHAYKTHBHOE, JIEAYKTHUBHOE, 10 aHAJIOTHMU) U JAenaTh BbIBOJbI. OOydaromiuiics
CMOXeET:

e 10A0UpaTh CJIOBA, COMOAYMHEHHBIE KIIOUEBOMY CJIOBY, ONPEAECISIONIUNE €r0 MPU3HAKU U
CBOMCTBA,;

® BBICTpPAaWBaTh JIOTMYECKYIO IIETIOYKY, COCTOSIIYI0 K3  KIIOYEBOTO CJOBa H
COTIOTYMHEHHBIX EMY CIIOB;

® BBIJCNATH OOMMN MPU3HAK JABYX MM HECKOJBKUX MPEIMETOB UM SBJICHUIN U OOBSICHATH
UX CXOJICTBO;

e 00BEIUHATH MPEMETHI U SBJICHUS B TPYIIIBI [0 ONPEIEICHHBIM MTPU3HAKAM, CPAaBHUBATD,
KJIaccu(uIpoBaTh U 0000IIaTh (PAKTHI U SBICHUS;



® BBIJICISTH SIBJICHUE U3 O0ILEro psjia APYTUX SBJICHU;

® OmpeesaTh 00CTOSATENIbCTBA, KOTOPBIC MPEANISCTBOBAIM BOZHUKHOBEHHUIO CBSI3U MEKIY
SIBJICHUSIMUA, U3 AITHUX OOCTOSITENILCTB BBIACIATH OMNPEACINAIONINE, CHOCOOHBIE OBITH MPUUMHON
JTAHHOTO SIBIICHUS, BBISIBIISATH IPUUUHBI U CIICJICTBUS SIBJICHUIA,

® CTPOUTH PACCYXICHHUE OT OOIIUX 3aKOHOMEPHOCTEN K YACTHBIM SIBJICHHUSM U OT YaCTHBIX
SIBJICHUN K OOITUM 3aKOHOMEPHOCTSIM;

® CTPOHTH PACCYXKJECHUE HA OCHOBE CPABHEHUS MPEIMETOB U SIBJICHUH, BBIJCISIS MPU ITOM
oOIIme Npu3HaKy;

® u3JIaraTh TMOJYYCHHYI0 HWH(OpMalMio, HHTEPHPETUPYS €€ B KOHTEKCTE periaeMoi
3a/1a4y;

® CaMOCTOSITEJIbHO YKa3blBaTh Ha MH(OPMALINIO, HYKJAIOIIYIOCS B MPOBEPKE, Mpeiiararb
Y IPUMEHSATH CIIOCO0 MPOBEPKH IOCTOBEPHOCTH MH(OpMAIIHH;

e BepOanM30BaTh SMOLMOHAIBHOE BlIeYATIEHUE, 0Ka3aHHOE HA HETO HCTOYHUKOM;

e OOBSCHATH SIBJIGHUS, TMPOIECCHI, CBS3M W OTHOIICHUS, BBHIABISEMBIE B  XOJIE
MO3HABATEIFHOM M MCCIIEIOBATEIHLCKON NIEATETbHOCTH (TIPUBOJUTH OOBSICHEHHWE C HM3MEHEHHEM
(dbopMBI TIpecTaBIICHUs; OOBACHSTH, ACTANM3UPYS WK 0000mIast; OOBSCHATh C 3alaHHOW TOYKH
3peHus);

® BBISBJIATH M HA3bIBATh IPUYMHBI COOBITHS, SIBJICHUS, B TOM YHCIIC BO3MOXKHBIE / Hanboee
BEpPOSTHBIE TPUYHMHBI, BO3MOXKHBIC IIOCJICJACTBUS 3aJaHHOH TNPUYHHBI, CaMOCTOSTEIHHO
OCYIIIECTBJISISI MPUIMHHO-CIIECTBEHHBIN aHAIN3;

® JeNaTh BBIBOJ Ha OCHOBE KPUTHYECKOTO aHAIHM3a Pa3HBIX TOYEK 3PEHUS, MOJATBEPKIATh
BBIBOJT COOCTBEHHOW apryMEHTAIMEeH W CAMOCTOSITENIbHO MTOJTYIeHHBIMH JIAHHBIMHU.

7. YmeHue co3naBaTh, MPUMEHITh W TMPeoOpa30OBHIBATh 3HAKKM M CUMBOJIBI, MOJCIU H
CXEMBI JUIs petieHus yaeOHBIX U MO3HaBaTeNbHBIX 3a7a4. OOydaromuics CMOXKET:

e 0003Ha4YaTh CHMBOJIOM M 3HAKOM NPEAMET W/UIIH SBJICHUE;

® OMNpeAensaTh JOTMYECKHE CBSA3M MEXIYy NpeaMeTaMH W/WIM SBICHUSMH, 0003Ha4yaTh
JAHHbIE JIOTHYECKHE CBSA3H C IOMOIIbIO 3HAKOB B CXEME;

e CO03/1aBaTh aOCTPAKTHBIN WM peaabHbIM 00pa3 mpeaMeTa U/ uiv SBJICHHUS;

® CTPOWTH MOJICIL/CXEMY Ha OCHOBE YCJIOBUH 3a/1a4 U/WJIM CTIOCO0a ee pelieHus;

e co3/laBaTh BepOasibHbIC, BELECTBEHHbIE W WH(GOPMAIMOHHBIE MOJENIU C BbIJEICHHEM
CYIIECTBEHHBIX XapaKTepUCTUK OOBEKTa [UIs OIpeAesieHUs crocoba pelieHds 3aJadd B
COOTBETCTBUU C CUTYaIUEH;

e 1peoOpazoBbIBATh MOJICIM C IEJbI0 BBIABJICHUS OOIIUX 3aKOHOB, OIPEIEISIIOIINX
JAHHYIO IPEIMETHYIO 00J1acTh;

® TIEPEeBOJUTH CIOXKHYIO MO COCTaBYy (MHOTOAacHeKTHYI0) MH(OpMAIHIO U3 rpaduyueckoro
Wik GOPMaAIM30BaHHOTO (CHMBOJIBHOTO) MPECTABIECHUS B TEKCTOBOE, U HA000POT;

® CTPOUTH CXEMY, AITOPUTM ACUCTBUS, UCHPABIATH WM BOCCTAHABJIMBATH HEU3BECTHBIN
paHee aNrOpUTM Ha OCHOBE UMEIOIIET0Cs 3HaHUS 00 00beKTe, K KOTOPOMY IPUMEHSIETCS AITOPUTM;

® CTpPOUTH JI0OKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTHUBHOTIO;

® aHAIM3HPOBATH/PEePIEKCUPOBATH OMBIT Pa3pabOTKH U peanu3ali y4eOHOro MpPOEKTa,
UCCIEeIOBaHUSl (TEOPETHUYECKOr0, SMIIMPUYECKOT0) HA OCHOBE MPEAJIOKEHHOW MpoOIeMHOM
CUTYAIIH, TIOCTaBJICHHON 1IeNTH W/WIIN 3aJJaHHBIX KPUTEPHEB OLIEHKH MTPOYKTa/pe3ynbTaTa.

8. CwmbicnoBoe uteHre. OOy4aronuiicss CMOXKeT:

® HAXOJUTh B TeKCTe Tpedyemyro uHpopmanuio (B COOTBETCTBHH C LEISIMH CBOEH
JeSITENLHOCTH);

® OpUEHTHPOBATHCS B COJEPKAHWU TEKCTa, MOHUMATh LEJIOCTHBIM CMBICT TEKCTa,
CTPYKTYpUPOBATh TEKCT;

e YCTaHABJIMBATh B3aUMOCBSI3b ONTMCAHHBIX B TEKCTE COOBITHIA, SIBJICHHM, TPOIIECCOB;

® pPE3IOMHUPOBATH TJIABHYIO HJICI0 TEKCTA;

¢ TIpeoOpazOBLIBATh TEKCT, IEPEBOJS» €0 B JAPYI'YyI0O MOJAIBLHOCTh, WHTEPIPETHPOBATH
TEKCT  (XYJOKECTBEHHBIM W  HEXYIOXKECTBEHHBIH —  Y4eOHBI, HAYYHO-TOMYJISPHBIH,
nH(pOpMAIMOHHBIH, TekcT non-fiction);

® KPHUTHYECKU OIICHHBATh COAEpKaHHE U (JOpMY TEKCTa.



9. ®opmupoBaHHE W Pa3BUTHE SKOJIOTUYECKOTO MBILIUICHUS, YMEHUE NMPHUMEHATH €ro B
M03HABATEIbHON, KOMMYHUKATUBHOM, COIMAILHON MPAKTHUKE U MPO(EeCcCHOHATBHON OpHEHTAIUH.
OOy4JaroImuics CMOXKET:

® OIpEAEsATh CBOE OTHOLIEHHUE K IPUPOJHOMN CPEIIE;

® aHAIM3MPOBATH BIUSHHE SKOJOTUYECKUX (AKTOPOB HaA Cpeay OOMTaHUS JKHUBBIX
OpraHU3MOB;

® [IPOBOJAUTH NPUUMHHBIA U BEPOSATHOCTHBIN aHATIN3 IKOJIOTUUECKUX CUTYaLIHH;

® IPOrHO3MPOBAaTh H3MEHEHHUS CUTyallud IpU CMEHE JeHcTBUS OAHOro (akropa Ha
neiicTBue npyroro (akropa;

® pAaCHpOCTPaHATh SKOJOIMYECKHE 3HAHWA W y4acTBOBAaThb B IPAKTUYECKUX Je€iax IIo
3alIUTE OKPYKAIOLIEH CPEbl;

e BbIpaXaTh CBOE OTHOILEHUE K MPUPOJIE YEPEe3 PUCYHKH, COUMHEHUS, MOJIEH, IIPOCKTHBIE
paboTHL.

10. PazBuTue MOTMBALIMU K OBJIQJICHUIO KYJIbTYpPOH aKTUBHOTO HCIIOJIb30BAHUS CIOBapei u
JPYTUX MOUCKOBBIX cucTeM. OOyJaromuiicss CMOXKeT:

e oOmnpeAensaTh He0OXOAUMbIE KIH0UEBbIE TOUCKOBBIE CII0BA U 3alIPOCHI;

® OCYLIECTBJISATh B3aUMOJEHUCTBHE C DJIEKTPOHHBIMU IOUCKOBBIMU CHUCTEMAaMH,
CIIOBApsIMU;

e (GopMHPOBATh MHOXECTBEHHYIO BBIOOPKY U3 TOUCKOBBIX MCTOYHHUKOB ISt
00BEKTUBM3AIINH PE3YIBTATOB ITOUCKA;

® COOTHOCUTH MOJyYEHHbIE PE3YIbTATHI IOUCKA CO CBOEH AESITEIbHOCTHIO.

KommyHnukatuBubie YY /|

11.  YMeHue opraHu3oBbIBaTh yueOHOE COTPYIHHUUYECTBO U COBMECTHYIO JEATEIHLHOCTD C
YUHTEIEeM M CBEPCTHHKAMH; paboTaTh MHIMBUIYaJIbHO M B TpPYIIE: HAXOAUThH 00Illee pelieHrne u
paspemniath KOH(MIMKTHI HA OCHOBE COTJIACOBAHUS INO3MLUH M ydeTa MHTEpecoB; (GOPMYIHPOBATH,
apryMEHTHPOBATh U OTCTauBaTh cBOE MHEHHE. OOyJaroIuicss CMOXKET:

— OHIpPEIeNATh BO3MOXHBIE POJIM B COBMECTHOMU AEATEIbHOCTH;

— HWIpaTh ONPEACICHHYIO POJIb B COBMECTHOH AEATEIbHOCTH;

— NIPUHUMATh MO3ULUIO COOECeHUKA, TOHUMAs MO3UILIMIO APYTOro, Pa3jinyarh B €r0 peyu:
MHEHHE (TOYKY 3PEHHS), T0KA3aTeIbCTBO (APTYMEHTHI), (DAKThI; TUIIOTE3bI, AKCHOMBI, TEOPHUH;

— OmpenaensaTh CBOM JEHCTBMS M JEMCTBUSA NapTHEpa, KOTOpble CHOCOOCTBOBAIM WM
IIPETSITCTBOBAIN NPOAYKTUBHOM KOMMYHHKALIUH;

— CTpOMTh IO3UTHBHbIE OTHOLIEHHWS B Ipoliecce Y4eOHOH M  IO3HaBaTEIbHOM
NESITEIbHOCTH;

— KOPPEKTHO M apryMEHTHMPOBAHHO OTCTAaWBaTh CBOIO TOUYKY 3pEHUS, B AUCKYCCHUH YMEThb
BBIIBUI'aTb  KOHTPApryMeHThl, Iepe(pa3upoBaTb CBOK MbICIb (BIaJEHHE MEXAHHU3MOM
SKBUBAJICHTHBIX 3aMEH);

— KPUTUYECKM OTHOCUTBbCS K COOCTBEHHOMY MHEHHMIO, C JIOCTOMHCTBOM IPHU3HABaTh
OLIMOO0YHOCTh CBOEIO MHEHUS (€CJIM OHO TAaKOBO) U KOPPEKTHPOBATh €r0;

— Ipelarath albTEpHATUBHOE pellleHHe B KOHQIMKTHON CUTYyalluy;

— BBIIENATH OOIIYIO TOUKY 3PEHUS B IUCKYCCUHU;

— JIOTOBapuMBaThC O IMpaBWJIaX MW BOMpocax Uii OOCYXKJEHUS B COOTBETCTBUU C
[IOCTABJICHHOM IIepe]l TPYIIION 3a1a4ei;

— OpraHu30BBIBATH YueOHOE B3aMMOJEHCTBHE B TIpymnie (Omnpenenarb oOlue Leny,
pacrpeesiaTh PoJd, I0TOBAPUBATHCS APYT C APYIrOM U T. 11.);

— YCTpaHATh B paMKax Juajora paspbiBBl B KOMMYHHKalMM, OOYCIOBJICHHBIE
HEMOHUMaHHEM/HENPUSATHEM CO CTOPOHBI COOECeTHNKA 3a7jaull, (POPMBI UM COJepKAHUS JUAJIOTa.

12. YmMeHue 0CO3HAaHHO HCHOJBb30BaTh PEUYEBbIE CPEICTBA B COOTBETCTBHM C 3ajadyei
KOMMYHHUKAIMM JUIS BBIPAXXEHUSI CBOMX YYBCTB, MBICIEH U MOTPEOHOCTEH I IUIAHUPOBAHUS U
pErYIIALIMM CBOEH MAEATEIbHOCTH; BJIAJEHUE YCTHOM M IHCBMEHHOM pEeYbl0, MOHOJOTHYECKOU
KOHTEKCTHOU peubto. OOyJaronuiicss CMOKeT:

® OIpenensiTh 3ajJady KOMMYHHKAllMM U B COOTBETCTBHUM C HEH OTOMpaTh peueBble
CpEICTBA;



e 0oTOMpaTh W UCHOJB30BATh PEUYEBHIC CPEACTBA B MPOILECCE KOMMYHUKAIMH C IPYTUMHU
JIOJIbMHU (JIMAJIOT B Mape, B MAJIOW TpyIMe  T. [1.);

® MPE/ACTABIATh B YCTHOW MM MUCBMEHHOW (OpMe pa3BepHYTHIH IUIaH COOCTBEHHOM
NESITENIbHOCTH;

e coOnromaTh HOPMBI IMYONWYHOW pedd, perjaMeHT B MOHOJOIe U JHCKYCCHU B
COOTBETCTBUU C KOMMYHUKAaTUBHOM 3a/1auen;

® BBICKa3bIBaTh U OOOCHOBBIBATH MHEHUE (CYXKIEHME) U 3alpaliuBaTb MHEHUE MTapTHEPA B
paMKax uanora;

® [PUHUMATH PELIECHUE B XOJI€ JUAJIOTa U COIJIACOBBIBATH €r0 C COOECETHUKOM;

® C03/aBaTh NMCbMEHHBIE «KIUILIUPOBAHHbBIE» U OPUTHHAIBHBIE TEKCTHI C UCIOJIb30BaHUEM
HEOOXOIMMBIX PEYEBBIX CPEICTB;

® JCNOJb30BaTh BepOaJIbHbIE CPEICTBA (CpPEACTBA JIOTMUECKOH CBS3M) Ui BBIIEICHUS
CMBICJIOBBIX OJIOKOB CBOET0 BBICTYILICHUS;

® JCIOJb30BaTh HeBepOaIbHbIE CpeacTBa WIH HarJIsIHble MaTepHabl,
MIOATOTOBJIEHHBIE/OTOOPAaHHBIE MIOJT PYKOBOJACTBOM YUHUTEIS;

® JieNaTh OLIEHOYHBIN BBIBOJ O JOCTHMIKEHHUH L€ KOMMYHHUKAIIMU HEMOCPEACTBEHHO MOCe
3aBepUICHUS] KOMMYHUKAaTUBHOTO KOHTaKTa U 00OCHOBBIBATH €T0.

13.  ®opmupoBaHMEe W pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH  HCIOJIBH30BAHUS
nH(}OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TexHoJsioru# (nanee — UKT). OGyuaronuiicss cMoXxeT:

® [IeJIEHANPABIEHHO MCKAaTh U MCIOJb30BaTh MH(POPMAIIMOHHBIE PECYPChI, HEOOXOAUMBbIE
JUTsI peleHrs yaeOHbBIX U MPAKTHYECKUX 3a/1a4 ¢ moMotbio cpeacts UKT;

e BbHIOMpaTh, CTPOUTh W UCHOJH30BaTh aJE€KBaTHYI0 HH(GOPMALMOHHYIO MOJENb JUif
nepelaud CBOUMX MBICIEH CpeAcTBAMM €CTECTBEHHBIX M (POPMAIbHBIX S3BIKOB B COOTBETCTBUHU C
YCIIOBUSMH KOMMYHUKAIIHH;

® BBIJIENATh MHPOPMALMOHHBIA AacHEeKT 3aJaydd, ONEpPUpOBATH JAHHBIMH, HCIIOJIb30BaTh
MOJIEIIb PELICHUS 3a1a4U;

® 1CIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTMM (BKJIIOYas BbIOOP aJEKBATHBIX 3ajade
MHCTPYMEHTAJIBHBIX  MPOTrPaMMHO-aNapaTHbIX  CPEICTB M CEpPBHUCOB) sl pPELICHHUs
MH(GOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX y4eOHBIX 3aJa4, B TOM YMCJe: BbIYMCICHHUE, HAalll CaHHUE
IIUCEM, COUMHEHUH, TOKIIal0B, peepaToB, CO3JaHNE MPE3EHTALUN U Jp.;

® 1CII0JIb30BaTh HH(OPMALIMIO C YUETOM ITHUECKHX U IPABOBBIX HOPM;

e co3JgaBaTh MH(OPMAIMOHHBIE PECYpChl Pa3HOro TUHA M JUId pasHbIX ayIUTOPHIA,
coOuroaTh HH(GOPMALIMOHHYIO TUTHEHY U NpaBula HHPOPMAaLMOHHOM 0€3011acHOCTH.

IIpenmeTHble pe3yabTaThI:

BbINMyCKHUK HAYYUTCS:

®XapaKTepPU30BaTh OCHOBHBIC METO/IbI IO3HAHUS: HAOIIOACHHE, U3MEPEHUE, SKCIIEPUMEHT;

®OMHUCHIBATh CBOWCTBA TBEPIbIX, JKUJKHUX, Ta3000pa3HbIX BEIIECTB, BBIACHA UX
CYIIECTBEHHbIE TPU3HAKY;

®PACKPBIBATh CMBICT OCHOBHBIX XUMUYECKUX MOHATHI «aTOM», «KMOJEKYIa», «XUMHUECKUN
AIIEMEHT», «IPOCTOE BEIIECTBO», «CIOXKHOE BEILECTBO», «BAJICHTHOCTBY, KXUMUYECKAsT PEaKIUsI»,
HCIIOJIb3Ys 3HAKOBYIO CHCTEMY XHUMHUH;

®paCKpbIBAaTh CMBIC] 3aKOHOB COXPAHEHHSI MacChl BEUIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJSIPHOI TEOpUH;

epa3INyaTh XUMUYECKUE U (PU3UUECKHE SBICHUS;

®HA3bIBATh XMMUYECKUE AIEMEHTBHI;

®OMPENIENSITh COCTAB BEIECTB MO UX (hopMynam;

®OIpEEIIATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;

® OIIPEIEIIATh TUIl XUMUYECKUX PEAKIUN;

®HA3bIBATh MPU3HAKH U YCIIOBHS MPOTEKAHUS XUMUYECKUX PEAKIUN;

®BLISIBJISATh NMPU3HAKH, CBUICTENIBCTBYIOIIME O MNPOTEKAHMM XMMHMUYECKOM peakiuu Mpu
BBITIOJTHEHUM XUMHYECKOTO OIbITA;

®COCTaBIISITh (POPMYITBI OMHAPHBIX COSAMHEHU;



®COCTABJISITh YPABHEHUSI XUMUICCKUX PEAKITUH;

ecoOmroaTh npasuiia 0€30MacHON pabOThl IPY MPOBEJICHUH OTIBITOB;

®110JIb30BAThCS JTA0OPATOPHBIM 00OPYIOBAaHUEM U TIOCYAOH;

®BBLIUKCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB;

®BBEIYHCIISATH MACCOBYIO JIOJTI0 XUMHUYECKOTO 3JIEMEHTa 10 (opMyIie COeTMHEHUS;

®BBIYKCIIATH KOJMYECTBO, OOBEM WJIM MAacCy BEUIECTBA MO KOJHYECTBY, 00bEeMy, macce
peareHTOB WJIH MPOJIYKTOB PEaKIIUH;

®XapaKTePU30BaTh (PU3UYCCKHEC M XMMHUYECKHUE CBOWCTBA MPOCTHIX BEMISCTB. KHCIOPOJA U
BOJOPO/JIa;

®110J1y4aTh, COOUPATh KUCIOPO M BOJIOPOSI;

®paCIIO3HABATh OTBITHBIM ITYTEM T'a3000pa3HbIe BEIIECTBA: KUCIOPOI, BOJIOPO/I;

®pPACKpBIBATh CMBICH 3aKOHA ABOTAJIPO;

®PACKPBIBATh CMBICH MOHATUN «TETUIOBOM d(D(PEKT peakiuu», «KMOJISIPHBINH 00beM»;

®XapaKTEePU30BaTh GU3NUECKHE U XUMHUYECKHUE CBOMCTBA BOJIBI,

®PACKPHIBATH CMBICIT TIOHSATHS <PACTBOPY;

®BBLIUKCIISITH MaCCOBYIO JIOJIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

¢ [IPUTOTOBJISITH PACTBOPHI C ONIPEAEICHHON MaCCOBOM JI0JIEH paCTBOPEHHOIO BEILIECTBA;

®HAa3bIBATh COCIMHECHMS M3YUYEHHBIX KJIACCOB HEOPTAaHMYECKUX BEIIECTB;

eXapaKTEepU30BaTh  (U3MYECKHE W  XUMHYECKHE CBOWCTBA OCHOBHBIX  KJIACCOB
HEOPraHUYECKUX BEILECTB: OKCHUJIOB, KUCIIOT, OCHOBAaHUH, COJIEH;

® OTIPEICNIATH MPUHAJICKHOCTD BEIIECTB K OMPECIIEHHOMY KJIACCY COSTMHCHUH;

®COCTaBIATHh (POPMYIIBI HEOPTAHUIECKUX COSTMHEHNI N3YUCHHBIX KIaCCOB;

®IIPOBOJNTH ONBITHI, TOATBEPKIAIONMINE XUMHYECKHE CBOWCTBA M3YyYEHHBIX KIIACCOB
HEOPTraHMYECKUX BEIIECTB;

epacro3HaBaTh OMNBITHBIM IIYT€M pPAaCTBOPHI KHUCIOT M IIEJOoYed MO0 M3MEHEHHUI0 OKpPacKu
MHMKATOPa;

®XapaKTEepU30BaTh B3aMOCBSI3b MEXIY KIacCaMU HEOPTraHMYECKUX COEIUHEHUI;

epackpsiBaTh cMbich [leprnoanueckoro 3akona J[.M1. Menaeneena;

®00BSICHATh (PU3NICCKUIT CMBICT aTOMHOTO (IOPSIKOBOTO) HOMEpa XMMHUYECKOTO 3JICMEHTA,
HOMEPOB I'PYIIbI U Iepuoa B nepuoauyeckoi cucreme .M. Meneneena;

®00BSCHATh 3aKOHOMEPHOCTH HW3MEHEHHUs CTPOEHHUS aTOMOB, CBOMCTB JJIEMEHTOB B
rpeienax MaJlbIX NePHO0B U TJIABHBIX MOATPYIIIL,

®XapaKTEepU30BaTh XUMHYECKHAE 3JIEMEHThI (OT BOJOpOJA 10 KalblMs) HAa OCHOBE HX
MOJIOXKEHHUs B mepuoanydeckoit cucreme /.M. MenneneeBa u 0COOEHHOCTEH CTPOCHUSI KX aTOMOB;

®COCTABJISITh CXEMbI CTPOEHHUs aTOMOB MepBbiX 20 37I€MEHTOB MEPUOAMYECKON CHCTEMbI
J.11. MeHneneera;

®PACKPBIBATh CMBICI MOHATUIN: KXUMUUYECKasl CBA3BY, «IIEKTPOOTPULIATEIIEHOCTDY;

®XapaKTEepU30BaTh 3aBUCUMOCTh (PU3NYECKHX CBOMCTB BEIIECTB OT THIMA KPUCTAILTHYECKOU
pEIlIeTKH;

®OMPENIeNSITh BUJl XUMUYECKOU CBSI3U B HEOPTaHUYECKUX COCTUHEHUSX;

e1300paXkaTh CXEMbI CTPOEHHUS MOJIEKYNl BEIIECTB, OOpa30BaHHBIX pPAa3HBIMU BHJIAMU
XUMHUYECKUX CBS3EH;

®pACKPBIBaTh  CMBICH  TOHSATHH  «HOH»,  «KAaTHOH»,  «aHUOH»,  <«3JEKTPOJMTHI»,
HEANIEKTPOJIUTHD», «IIEKTPOIUTHYECKAs IUCCOLHUAINSI), «OKUCIUTEIbY, «CTETEeHb OKUCICHUSD)
«BOCCTAHOBHTEIbY, «OKHCIECHUE», KBOCCTAHOBIICHHUEY;

®OIPEEIIATh CTENIEHb OKUCICHHS aTOMa 3JIEMEHTa B COEIMHEHUH;

®PACKPBIBATh CMBICT TEOPUU ANEKTPOIUTHIECCKON IUCCOIMAIINH;

®COCTaBIIATh YPABHEHUS AJIEKTPOJIUTUYECKON JUCCOLUUALINM KUCIOT, IIeJI0Yel, Coei;

®00BSCHATH CYIIHOCTh MpOIEcca IEKTPOIUTHUECKON AMCCOIMAIMKE M PEaKIHi HOHHOTO
oOMeHa;

®COCTABJISITH MOJIHBIE U COKpAIIEHHbIE HOHHBIE YPABHEHUSI PEaKIIMU OOMEHa;

®OIIPENIENSITh BO3MOKHOCTh IPOTEKAHUS peaKliii MHOHHOTO OOMEHa;



®[IPOBOAMTH PEAKLUH, [IOATBEPKAAOIINE KAYECTBEHHBIN COCTAB PA3JIMYHBIX BEILECTB;

®OIIPECIIATh OKUCIIUTEIb U BOCCTAHOBUTEIID;

®COCTaBJIATh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINA;

®Ha3bIBaTh (DAaKTOPHI, BIUSIIONINE HA CKOPOCTh XUMUYECKOH peaKIiu;

eKJIacCU(UIIUPOBATh XMMUYECKHE PEAKLIUH 110 Pa3IMYHBIM IPU3HAKAM;

®XapaKTEPU30BATh B3aUMOCBA3b MEXy COCTABOM, CTPOCHUEM U CBOMCTBAMU HEMETAJUIOB;

®[IPOBOJUTH ONBITHl IO TOJYYEHUIO, COOMPAHMI0O U H3YYEHUIO XMMHUYECKUX CBOMHCTB
ra3000pa3HbIX BEHIECTB: YIIIEKUCIIOrO ra3a, aMMHUaKa;

epacrno3HaBaTh ONBITHBIM ITyTE€M Ia3000pa3HbIE BEIIECTBA: YIIIEKUCIIBINA a3 1 aMMHAK;

®XapaKTEPU30BATh B3aUMOCBSA3b MEXy COCTABOM, CTPOEHUEM U CBOMCTBAMH METAJLJIOB;

e Ha3pIBaTh OPraHMYECKHE BEILIECTBA IO UX (QoOpMyie: METaH, 3TaH, STWIEH, METAHOJI,
9TaHOJI, IJIMUEPHH, YKCYCHasl KACIOTa, aMUHOYKCYCHAsi KMCJIOTA, CTEapUHOBAs KMCIIOTA, OJICUHOBAs
KHCJIOTA, TII0K03a;

® OIICHMBATHh BJIMUSHHUE XUMHUYECKOIO 3arpsi3HEHHsI OKPYKAIOIIEH cpeapl Ha OPraHu3M
YEIJIOBEKA;

eI'PaMOTHO 00paIlaThCs ¢ BEMIECTBAMU B TOBCEIHEBHOM JKHU3HU

®OIpPECIATh  BO3MOXHOCTh  INPOTEKAaHWsS  PEAKIUNA  HEKOTOPBIX  IMPEACTaBUTEIEH
OpPraHNYECKHUX BEUIECTB C KHCIOPOJOM, BOJOPOJAOM, METAJUIAMH, OCHOBAHUSMH, TJIOT€HAMM.

[ ]

K xoHny 8 ki1acca yyeHUK HayuUnTCsi:

OcCHOBHBIE NIOHATHS XUMHUH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX NIPeACTABJICHH)

* ONUCHIBATh  CBOMCTBA TBEPHABIX, JKUJKHX, Ta3000pa3HBIX BEIIECTB, BBIACIAS HX
CYIIIECTBEHHBIC MPU3HAKY;

* XapaKTepU30BaTh BEIECTBA MO0 COCTaBy, CTPOCHUIO M CBOMCTBAM, YCTaHABIUBATh MPUYHHHO -
CIIEICTBEHHBIE CBSA3M MEK/Y JaHHBIMHU XapaKTepUCTUKaMU BELIECTBA;

* PaCKpbIBATh CMBICI OCHOBHBIX XUMHUYECKHX MOHITHH «aTOM», «MOJIEKYNIa», «XUMHUYECKHM
AIIEMEHT», «IPOCTOE BEUIECTBOY», «CIOMXHOE BEIIECTBOY», «BAJEHTHOCTH», HCIOJB3Ys 3HAKOBYIO
CUCTEMY XUMUHU;

* U300paXkaTh COCTaB MPOCTEHUIINX BEHIECTB C MOMOILIBIO XUMHYECKUX (POPMYT U CYHIHOCTDH
XUMHYECKUX PEeaKUUi ¢ TOMOIIbI0 XUMUYECKUX YPaBHEHUN;

* BBIYUCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO U MOJSPHYIO MacChl BEIIECTB, a TaKxke
MaccoBYIO JIOJIF0 XMMHUYECKOTO JJIEMEHTa B COCJMHEHHUSAX [UIsi OLEHKH HUX MPaKTHYECKON
3HAYUMOCTH;

* CPaBHUBATH 10 COCTABY OKCH/IbI, OCHOBAHHUSI, KUCIOTBI, COJIU;

* KJ1accu(UIUPOBATh OKCUIBI U OCHOBAHMSI 110 CBOWCTBAM, KHUCJIOTHI U COJIU TI0 COCTaBY;

* ONUCHIBATh COCTAaB, CBOWCTBA W 3Ha4YeHHE (B MPUPOAEC M MPAKTUUYECKOW JEeSATEIbHOCTH
YeN0BeKa) MPOCTHIX BEIIECTB — KHUCIOPO/ia U BOJIOPOa;

* [aBaTh CPaBHUTEJIbHYIO XapaKTEPUCTHKY XHUMHUYECKHUX OJJIIEMEHTOB U  Ba)KHEHIIMX
COEIMHEHUI €CTeCTBEHHBIX CEMEMCTB LIEJIOYHBIX METAIIJIOB U FAJIOT€HOB;

* [10JIb30BATHCS TAOOPATOPHBIM 000PYIOBAaHUEM M XMMHUYECKON MOCYIOMH;

* IPOBOJIUTH HECIIOKHbIE XUMUYECKHE OMNBITHI M HAOMIOJCHHsS] 32 U3MEHEHUSMH CBOMCTB
BEIIECTB B IMpoOllecCe HUX TMPEeBpalleHMii; COOMI0JaTh MpaBUiIa TEXHUKHA O€30MacHOCTH MpH
MpOBEJICHUHU HAOIIOACHUI U OTIBITOB;

* pa3nuyaTh SKCIEPUMEHTAIBHO KHUCIOTHI U MIENOYH, TONIB3YSICh UHAMKATOPAMHU; OCO3HABATh
HE0OX0IUMOCTh COOMIOICHHSI Mep 0€30MacHOCTH TP 0OPAIIEHUH C KUCIOTaMH U IIEI0YaMHU.

Ileproan4yecKni 3aKOH M NMEPHOANYECKAA CHCTEMAa XUMHUYECKUX IJIEMEHTOB
JA. 1. MenaeseeBa. CTpoeHHe BelecTBa

K xoHly 9 knacca yueHUK HayduTCs:

* KJTacCU(UIIUPOBATh XUMHUECKUE JEMEHTHl Ha METaJJIbl, HEMETAJIJIbI, 3JIEMEHThI, OKCUIBI U
THJIPOKCUIBI KOTOPBIX aM(OTepHBI, U WHEPTHBIE AJIEMEHTHI (Ta3bl) JUISI OCO3HAHUS BAXXHOCTU
YIOPSAA0YEHHOCTH HAYYHBIX 3HAHM;

* pacKpbIBaTh CMBICI Ieproanyeckoro 3akoHa /. 1. Menneneesa;

* ONMCHIBaTh M XapaKTepU30BaTh TaOIMUHYIO (OPMY NEPUOTMYECKON CHUCTEMBbl XMMHUYECKHUX




3JICMEHTOB;

* XapaKTEpPU30BaTh COCTAB AaTOMHBIX SAJE€P M PACHPEICICHUE YuCla DJJIEKTPOHOB IO
3JIEKTPOHHBIM CJIOSIM aTOMOB XHUMHUYECKHUX 3JIEMEHTOB MAJIBIX MIEPUOJI0B NEPUOAUUECKON CUCTEMBIL,
a TaK)KE KaJIns U KaJbIlus;

* pa3nuyaTh BUAbl XMMHYECKOW CBS3U: HMOHHYIO, KOBAJICHTHYIO IOJSIPHYIO, KOBAJIEHTHYIO
HEMOJISIPHYIO U METAJUINYECKYIO;

* M300pakaTh JJIEKTPOHHO-HWOHHBIC (OPMYNIBI BemIecTB, OOPa30BAaHHBIX XHUMHYCCKHUMH
CBSI3SIMU PA3HOTO BUJIA;

* BBISIBJISITh 3aBUCHUMOCTh CBOMCTB BEHIECTB OT CTPOCHUS HX KPUCTALIMYECKUX PEIIETOK:
HMOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAJUNTNYECKUX;

* XapaKTEpU30BaTh XHUMHUYECKUE DJJEMEHThl M HUX COCJUHEHUS Ha OCHOBE IOJIOKECHUS
3JIEMEHTOB B MIEPUOINYECKON CUCTEME U OCOOEHHOCTEH CTPOEHUS X aTOMOB;

* ONUCBHIBATh OCHOBHBIE ATambl OTKpbITHS [l. 1. MeHneneeBbIM NEPUOANYECKOTO 3aKOHA U
MEPUOANYECKOM CHUCTEMBl XHUMHUYECKUX OJEMEHTOB, JXHU3Hb U MHOTOOOpPa3HYI0 HAay4YHYIO
JEATENBHOCTD YYEHOTO;

* XapaKTEepU30BaTh HAYYHOE€ M MHUPOBO33PEHUYECKOE 3HAYECHHE NEPUOAUYECKOrO0 3aKOHA M
MEPUOINYECKON CUCTEMBI XUMHYECKUX AeMeHToB J[. Y. MeHieneena;

* 0OCO3HaBaTh HAYYHbIEC OTKPBITUS KaK pe3yibTaT JUTUTEIbHBIX HAOMIOACHUH, OMBITOB, HAYYHOU
MTOJIEMUKH, ITPEOJIOJIEHHS TPYIHOCTEN U COMHEHHUH.

MHoroodpa3ue XMuMHYECKHX peakmi

K xoHimy 8 kiacca ydeHUK HAYYHTCS:

* 00BACHATH CYTb XUMHUYCCKUX MMPONECCOB U UX IPUHIUITHAJIBHOC OTINYHUC OT Q)HSquCKI/IX;

® Ha3bIBaThb MMPU3HAKU WU YCJIOBUA NPOTEKAHUA XUMHUYCCKUX peaKHHﬁ;

* YCTAHABIIMBATh MPUHAUICKHOCTh XUMHUYECKON PEAKIIMH K ONMPEISTIEHHOMY THITY IO OJHOMY
U3 KJIACCH(PHUKAIMOHHBIX MPHU3HAKOB: 1) M0 YHCIy M COCTaBYy HMCXOIHBIX BEHIECTB M TPOIYKTOB
peaknuu (peakiuyu COCTUHEHUsS, Pa3JIOKEHUs, 3aMEIICHUS U OOMEHa); 2) M0 BBIJACICHHUIO WIIN
MOTJIONICHUIO TEIUIOTHI (PEaKkIMH 3K30TEPMHUYECKHE M DHIOTEPMHYECKHE); 3) M0 W3MEHECHHUIO
CTETICHEH OKHMCIIEHUS XHUMHYECKHX JJIEMEHTOB (peakii OKHCIUTEIHbHO-BOCCTAHOBUTEIBHEIC);
4) o o6paTUMOCTH Mporiecca (peakiui 00paTuMbIie U HEOOpPAaTUMBIE);

* Ha3bIBaTh (DAKTOPHI, BIHSIONINE HA CKOPOCTh XUMUYECKHX PEaKITHIA;

* Ha3bIBaTh (DAKTOPHI, BIHSIONIME HA CMEIICHUE XUMHUECKOTO PABHOBECHSI,

* COCTaBJISITh YPABHEHHS JICKTPOJIUTHYCCKON JUCCONUAIMH KUCIIOT, IIEJI0YUeH, COJIeH; TIOTHbIC
M COKpamHHbIE HWOHHBIC ypPaBHEHUs peakuuii O0OMEHa; YpaBHEHHS  OKHCIUTEIHHO-
BOCCTaHOBHTEIIBHBIX PEaKIIHii;

* IPOrHO3UPOBATh TMPOJYKTHI XUMHUYECKUX peakiuui 1o QopMysiaam/Ha3BaHUSIM HCXOIHBIX
BEIIIECTB; ONPEIENIATh UCXOTHBIC BEIIeCTBa MO (hopMysiaM/Ha3BaHUSM IPOIYKTOB PEaKIINH;

* COCTaBJISTh YPAaBHECHHUS PEAKIUH, COOTBETCTBYIOIIUX MOCIEIOBATCIBHOCTH («IICTIOYKE) )
MPEeBpaIleHUIl HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIACCOB;

* BEISIBJISITh B TIPOIIECCE DKCIIEPHMEHTA MPU3HAKU, CBUJCTEIBCTBYIONIUE O IPOTCKAHUU
XUMUYECKON peaKIni;

* IPUTOTOBJISATH PACTBOPHI C OTPEICIEHHON MAaCCOBOM JI0JICH PACTBOPEHHOTO BEIIECTBA;

* OTIPECTATh XapaKTep CPEIbl BOAHBIX PACTBOPOB KUCIIOT U MIECTIOYCH M0 H3MEHEHUIO OKPACKU
WHMKATOPOB;

* IPOBOJIUTh KAUECTBEHHBbIC pEaKIMH, MOATBEPKAAMOIINE HaIW4Yhe B BOJHBIX PacTBOpPax
BEIIECTB OTJENIbHBIX KATHOHOB U aHUOHOB.

MHuoroo6pasue BenecTs

K xoH1y 9 kacca yueHUK Hay4nuTCs:

* OIIPENENATh MPUHAMIEKHOCTh HEOPraHWMYECKUX BEIIECTB K OJHOMY M3 M3YyYEHHBIX
KJIACCOB/TPYIII: METaJUIbl U HEMETAJUIbl, OKCH/IbI, OCHOBAHHUSI, KUCJIOTBHI, COJIH;

* COCTaBJIATH (DOPMYIIBI BEIIECTB 110 UX HA3BAHUSM;

* OIIPENIENSITh BAJIGHTHOCTD U CTEIIEHb OKUCIIEHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBIATh (OPMYJBI HEOPraHMYECKHMX COEIUHEHUH 110 BAJIEHTHOCTSAM U CTEMEHSIM
OKHCJICHHsI 3JIEMEHTOB, a TAaK)KE€ 3apsijlaM MOHOB, YKAa3aHHBIM B TaOJHIE PaCTBOPHUMOCTH KHCIIOT,




OCHOBAHUI U COJICH;

* OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHS (U3NYECKHMX M XUMHYECKHX CBOMCTB MPOCTHIX
BEIIECTB (METAJUIOB M HEMETAJJIOB) U MX BBICIIMX OKCHIOB, 00pa30BaHHBIX 3JIEMEHTAMH BTOPOTO H
TPETHETO MEPUOIOB;

* Ha3bIBaTh OOIIME XMMHYECKHUE CBOWCTBA, XapaKTEPHBIE UISI TPYII OKCHUIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3pIBaTh OOIIME XUMHUYECKUE CBOWCTBA, XapakTEpHbIC Ui KaXKJIOTO M3 KJIACCOB
HEOPraHWYECKUX BELIECTB: KUCIOT, OCHOBAHUM, COJIEH;

* PUBOJIUTH TPUMEPHI PEAKIUH, MOATBEPXKAAIOIMMNX XUMHUYECKHE CBOMCTBA HEOPTaHMYECKUX
BEIIIECTB: OKCHIOB, KUCJIIOT, OCHOBAHHH U COJICH;

* ONPENENSATh  BEIIECTBO-OKHUCIUTEIh M  BEIIECTBO-BOCCTAHOBUTEIh B  OKHCIUTEIIBHO-
BOCCTAHOBUTEILHBIX PEAKIIUSX;

* COCTaBJISITh OKHMCIUTEIbHO-BOCCTAHOBUTENbHBIA OanaHc (Ui W3Y4YEHHBIX peakuuil) o
MPEIOKEHHBIM CXEMaM peaKIIHii;

* MPOBOJUTHL J1A0OPATOPHBIE OMBITHI, MOATBEPXKIAIONINE XUMHUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPraHUYECKHUX BEIECTB;

* MPOBOJUTH JAOOPATOPHBIE OMBITHI MO TMOJTYYCHUIO U COOMPAHHMIO Ta3000pa3HBIX BEIIECTB:
BOJIOPOJIa, KUCJIOPOJA, YIJIIEKUCIOTO Ta3a, aMMHaKa; COCTaBISATh YPaBHEHMS] COOTBETCTBYIOIIUX
peaKuum.

COILEPKAHUE YYEBHOI'O ITPEJIMETA

8 kaacc
(2 u B HEenent0, Beero 68 u)

Brenenne (4 1)
IIpeamer xumun. Bemectra. [IpeBpaienus BemectB. Pos XuMun B *KU3HM denoBeka. KpaTkue
CBEJICHUS 110 UCTOPUU PA3BUTHS XUMUU. OCHOBOMOJIOKHUKHA OTEYECTBEHHON XUMUH. 3HAKU
(cuMBOJIBI) XUMHUYECKHUX 3JIeMeHTOB. Tabmuma J[. . MenneneeBa. Xumuueckue hopmynsl. OTHO-
CUTEJIbHAsl aTOMHAasl U MOJIEKYJISIpHasi Macchl. MaccoBasi 10J14 3JIEMEHTA B COCTMHEHU U
JdemoncTpaumu. 1. Monenu (mapoctepxuesbie u Ctroapra— bpuriie6a) pa3indHbIX MPOCTHIX U CIOKHBIX
BemecTB. 2. Komtekmus CTeKIISTHHOW XUMUYeCKon mocyabl. 3. Kolmekius MaTepuaioB U U3Jeluii U3 HAX Ha
OCHOBE anmoMuHus. 4. B3anmozericTBre MpaMopa ¢ KHCJIOTOW B IIOMYTHEHHE N3BECTKOBOW BOJIBI.
JlaGopaTopHble ONBITHI.
1. CpaBHEHHE CBOMCTB TBEPIBIX KPUCTAIIIMYESCKUX BEIIECTB U PACTBOPOB.
2. CpaBHEHHE CKOPOCTH UCMIApPEHUS BOJBI, OJIEKOJIOHA U ATHIIOBOTO CITUPTA ¢ (GDMIBTPOBAIHHON Oymaru.
Tema 1. ATOMBI XUMHYECKHX d1eMenToB (9 )
OCHOBHBIE CBEJICHHSI O CTPOCHUHU aTOMOB. COCTaB aTOMHBIX fAJIep: MPOTOHBI U HEUTPOHBI. M30TOTIBI
OnektpoHbl. CTpOEHHE AMEKTPOHHBIX 000J109eK aTOMOB 351eMeHTOB Ne 1 — 20 B Tabmune /1. U.
MenneneeBa. MeTtainyecke 1 HEMETAUIMYECKUE CBOMCTBA JIEMEHTOB. MI3MeHeHrne CBOMCTB
XUMHUYECKHX AJIEMEHTOB 10 rpynnam u nepuoaaMm. HMonHas xumudeckas cBsi3b. KoBaneHTHas
HEMOJISIpPHAS XUMUYECKas CBSI3b. DJIEKTPOOTPULIATEIbHOCTh. KoBanieHTHast moJisipHast XMMHAYECKasl.
Mertammueckas Xumuieckas cBs3b. KoHTposibHas padota Nel «ATOMBI XUMHYECKHX JIEMEHTOBY
JdemoHcTpanum.
5.Mojienn aTOMOB XMMHYECKHX DJIEMEHTOB.
6.Ileproanyeckas cucteMa XuMudeckux anemMenToB J[. . Menpeneesa (pa3inuutbie GOpMbI).
JlabopaTopHbIe onbIThI. 3. MoenupoBaHue NPHHIMIA ASHCTBUS CKAHUPYIOLIEr0 MUKpOCKoIa. 4.
UsroroBnenne Mozeneil MoneKky1 OMHAPHBIX COeAMHEHUH. 5. M3roToBIeHne MOIeN, WILTIOCTPUPYIOIIEH
CBOMCTBa METaJUIMYECKOM CBSI3H.

Tema 2. IIpoctbie BemecTBa (6 1)
IIpocteie BemecTBa-meTamwibl IIpocTsie BemecTBa-HeEMETaIIbl, UX CPABHEHUE C METaJLIaMHU.
Annorpomnus. KonnyectBo BemectBa. MossipHblit 00beM ra3000pa3HbIX BelecT.B Perienue 3a1au ¢
HCII0JIb30BAHNEM MOHSTHH «KOJIMYECTBO BEUIECTBA», KIIOCTOSIHHASA ABOTapO», «MOJSPHAS Maccay,
«MOJIIPHBIN 00BEM Ta30B»
KonTtponeHas padota Ne2 «IIpocTeie BemecTBay.
JdeMoHcTpanuu.
7.TlonyyeHue 030Ha.




8.00pa31ib1 6enoro u ceporo oa0Ba, 6eroro U KpacHoro gocdopa.
9.Hekoropble MeTaIIbl 1 HEMETAJUIBI C KOJIMUYECTBOM BeliecTBa 1 Moib. MomsipHbIil 00beM ra3000pa3HbIX
BEIICCTB.
JlabopaTopHble ONBITHI.
6. O3HaKOMJIEHHUE C KOJIJIEKI[UEH METaJIOB.
7. O3HaKOMIICHHUE C KOJUIEKI[EeH HEMETaILIOB.
Tema 3. CoenuHennsi XaMudeckux djemenTon (144)
Crenenp oxucieHus. OCHOBbI HOMEHKJIATypbl OMHAapHBIX coenuHeHuid.  Oxcuapl OcHOBaHHSL.
Kucnotel. Conmu Kak MPOU3BOJHBIC KHCIOT W OCHOBaHWH. . AMOpPQHBIE W KPHUCTAJUTMYECKHE
BemiecTBa. UucThie BemecTBa W cMecu. MaccoBas U 0ObeMHasi J0JId KOMIIOHEHTOB B CMECH.
Pacuetsl, cBS3aHHBIE C IOHATHEM «a0Ji». (OO000IIeHHe M CHCTEMaTH3alMsd 3HAHHHA IO TeMe
«CoeTMHEHUS] XUMHUYECKUX JIEMEHTOB.
KonTponbras padota Ne3 «CoennHeHUS XUMHYECKUX DJIEMEHTOBY
JdemoHcTpaumnu.
10. OGpas3ibl OKCHAOB, KHCIOT, OCHOBAHUI U COJICH.
11. Monenu KpUCTAJUTHYECKUX PENIETOK XJIOPHIa HaTPpHs, aiMasa, okcuaa yriaepoaa (IV).
12. KucnoTHO-1IEI0YHbIE MHIUKATOPHI, K3MECHEHUE UX OKPACKU B PAa3JIMYHBIX Cpelax.
13. VuuBepcallbHbII HHAMKATOP U M3MEHEHUE €ro OKPACKH B Pa3IMYHbIX CPEIax.
14. kama pH.
JlaGopaTopHble ONBITHI.
8. O3HaKOMIICHHE C KOJUIEKI[HEeH OKCH/IOB.
9. O3HaKOMIIEHHE CO CBOMCTBAMHU aMMHaKa.
10. KagecTBeHHas peakius Ha yIIEKUCIBIN Ta3.
11. Onpenenenne pH pacTBOpOB KUCIOTHI, IIETOYH U BOJBI.
12. Onpenenenvie pH AuMOHHOTO U SI0JIOYHOTO COKOB Ha Cpe3e MII0J0B.
13. O3HakoMIIeHHE C KOJUIEKIIMEN COJIEH.
14. O3HakoMIIeHHE C KOJUICKITHEH BEIIECTB C Pa3HBIM THITOM KPUCTAUTMYECKON pereTku. M3roropinenmne
MoJieNiel KPUCTAIMYECKUX PELIEeTOK.
15. O3nakomiteHHE C 00pa3I[OM TOPHOKN TTOPOIBI.
Tema 4. U3meHeHus1, npoucxoasiue ¢ Bemecrsamu (12 )
®usnueckue sBiaeHus. Pa3nenenne cMeceil. XUMUYECKHE SIBICHUS. Y CIIOBUS U IPU3HAKH
MIPOTEKAHUSI XUMUYECKHUX PEAKIUN. 3aKOH COXPAHEHUSI MACCHI BEIECTB. XMMHUUYECKHE YPABHEHUS.
Pacuetsl no xumuueckum ypaBHeHusM. Peakuuu paznoxenus. [IoHATHE 0 CKOPOCTH XMMUYECKON
peakLMM U KaTaau3aropax.
Peaknuu coenunenus. Llenouku nepexonos. Peaknuu 3aMenienus. Psj akTHBHOCTH METaIOB.
Peakun oomena. IIpaBwmiio beprose . Tumbl XuMudecKuX peakinii Ha MPUMEPE CBONCTB BO/IBI.
[Tonsarue o runponuze. Konrposbraas padota Ne 4 «3MeHeHUs, TPOUCXOISAIINE C BEIIECTBAMMY)
JdemoHcTpaumuu.
15. Ilpumepsl pU3MYECKUX SBICHHUN: a) MUIaBJIeHHE rmapaduHa; 0) BO3rOHKA HO/1a WU
OEH30IHOM KUCIIOTHI; B) PACTBOPEHHE OKPAILIEHHBIX cOJIeil; I') nuddy3us qymmucToix
BEILIECTB C rOPsILEH JJAMIIOUKU HAKAJIMBAHMSL.
16. ITpumepsl xumudeckux siBaeHuii: 1) ropenne maruus, gochopa; 0) B3auMoaeiicTBIE
COJISIHO# KHCIIO- Thl C MPaMOPOM WJIA MEJIOM; B) nojiyueHue ruapokcuaa meau (1I);
I) pacTBOpeHue MOTY4EHHOTO THAPOKCHIA B KUCTIOTaX; 1) B3auMoaeiicteue okcuaa meau (II) ¢
CEpHOM KUCIIOTOW MPH HATPEBAHUU; C) pa3NIoKEHUE TIepMaHTaHaTa Kajus; 5K) pa3ioKeHne
MepOKCH/Ia BOJOPOA C TOMOIIBIO JUOKCHAa MapraHila U KaTanasbl KapTodess Wi MOPKOBH; 3)
B3aUMO/ICHCTBUE pa30aBICHHBIX KHCIOT C METAIIJIAMH.
JlabopaTopHbIe ONBITHI.
16. [IpokanuBanue MeM B MJIAMEHU CIIUPTOBKH.
17. 3amemenune Meau B pactBope xsopuaa meau (1) sxemnezom.
Tema 5. IlpakTukym 1. Ipocreiimue onepanun ¢ Bemectsom (3 4)
1. [IpaBuita TeXHUKH 0€30IIACHOCTH TPH padoOTe B XUMHYECKOM KaOuHere. [Iprembl oOpamieHus ¢
1a00paTOPHBIM 000PYI0OBaHUEM H HarpeBaTeIbHBIMU MIPUOOPaMU
2. [Tpu3HaKy XMMUYECKUX PEAKLIUH.
3. [IpuroroBieHne pacTBopa caxapa M pacyeT ero MacCOBOM J0JIM B PacTBOPE.
IIpenMeTHBIE pe3yabTaThI 00y4eHHSA
VYyamuiics TOIKEH yMemb.



e o0pamaThcs ¢ 1abopaTOPHBIM 00OPYIOBAaHUEM U HarpeBaTeIbHBIMU MPUOOPAMHU B COOTBETCTBHHU C
MpaBWJIAMHU TEXHUKHU 0€30MaCHOCTH;

®  BBINIOJHATH MPOCTEHIITNE TPUEMBI pa0OTHI C JIA0OPATOPHBIM 000PYAOBAHUEM: JIA00OPATOPHBIM
IITaTUBOM; CIIUPTOBKOIA;

e HaQNIONATh 32 CBOMCTBaMHU BEIIECTB U SBJICHUSMU, IIPOUCXOASIIMMY C BEIISCTBAMU;

®  ONKCHIBATH XUMHYCCKUH IKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOrO (PYCCKOr0 UM POTHOTO) S3bIKa
" A3BIKa XMMUH,

o ACIaTh BBIBOJEI 110 PE3yJibTaTaM IMPOBCACHHOI'O SKCIICPHUMEHTA,

® TOTOBMUTH PACTBOPHI C OIIPENEIECHHON MACCOBOM 10JIEW PACTBOPEHHOIO BEILIECTBA;

® TIPUTOTOBHUTH PACTBOP U PACCUMTATH MACCOBYIO JOJIO PACTBOPEHHOrO B HEM BEILIECTBA.

MeranpeaMeTHbIC PEe3yJIbTaThl 00YICHUS

e VYvyamuiics J0JDKEH yMemb:

®  CaMOCTOATEILHO UCIOIB30BaTh OMIOCPEIOBAHHOE HAOIOACHUE.

Tema 6. PactBopenue. PactBopbl. CBOHCTBA pacTBOPOB 3J1eKTPOJIUTOB (18 1)
PactBopenue kak pusuko-xumudeckuii mpoiecc. PactBopumocts. TUTIBI pacTBOPOB .
DnekTponuTHdeckas aucconuaiisi. OCHOBHBIC MOJOKEHUS TEOPUH dIIEKTPOTUTHIECKOM
mucconuaiu. loHHbIe ypaBHEeHUS peakinii . KuciaoTel: kimaccuduKkaiys ¥ CBOWCTBA B CBETE.
OcHoBanus: kinaccudukaius u cBoiictBa B ceere T/ . Oxcumpl: kaccuduKaims 1 CBOMCTBA.
Conu: knaccudukanus u coiicra B ceere TO/l. ['eneTnueckas cBsA3b MEXAY KlaccaMy He-
OPraHWYECKHUX BEIIECTB.

KonTponbras padora Ned «PactBopenue. PactBoprl. CBolicTBa pacTBOPOB 3JICKTPOITUTOBY
Knaccudukanus xumuuecknx peakiuii. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CBOMCTBa
W3YYECHHBIX KJIACCOB BEIIECTB B CBETE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN.
JdemoHcTpaumnu.

17. VcnpITanue BEmecTB ¥ MX PaCTBOPOB Ha AJIEKTPOIPOBOIHOCTb,

18. 3aBHCHMOCTb AIEKTPONPOBOTHOCTH YKCYCHOM KHCIOTHI OT KOHIICHTPAIIUH.

19. IBwkeHHE OKpANICHHBIX HOHOB B JIEKTPUYECKOM ITOJIC.

20. BzaumoeiicTBUE IMHKA C CEPOM, CONSAHOM KucoToi, xnmopuaom meau (11).

21. I'openue Maruusi.

22. BzauMonelCTBHE XJIOPHOH U CEPOBOIOPOIHOMN BOIBI.
JlaGopaTopHble ONBITHI.
18. B3zaumomelicTBrE pacTBOPOB XJIOpH/IA HATPUS U HUTpaTa cepedpa.
19. TIlomy4enne HEPACTBOPUMOT O THIPOKCHAA U B3aMMOICHCTBHIE €r0 C KUCIIOTAMH.
20. B3anMoneiicTBIe KHCIOT C OCHOBAHHSIM.
21. B3anMoneicTBIe KHCIOT C OKCHAAMH METAIIJIOB.
22. B3auMosieiicTBre KACIOT C METaIJIaMH.
23. B3anMoneicTBIe KHCIOT C COJISIMHU.
24. B3aumopeiicTBure 1Ie04eii,c KUCIOTaMH.
25. BzauMopnelicTBHE HIENOYEH ¢ OKCHIAMU HeMeTaioB.B3aumoneiicTBre mienouei ¢ CoIsIMU.
27. Ilony4yeHue v CBOMCTBA HEPACTBOPUMBIX OCHOBAHMMA.
28. BzauMopelicTBHE OCHOBHBIX OKCHOB C KUCIIOTaAMHU.
29. B3zauMoznelicTBHE OCHOBHBIX OKCHUJIOB C BOZIOM.
30. BzaumoeiicTBHE KUCIOTHBIX OKCHIOB C IIETIOYaMH.
31. BzaumoelcTBrE KUCTOTHBIX OKCHIOB C BOZIOM.
32. BzaumMoseiicTBrE COel | KHCITOTaMHu.
33. B3zauMoneicTBUe Co€ell ¢ MIeI0YaMHu.
34. BzauMogelCcTBUE COJIEH C COIIIMHU.
35. BzaumoneiicTBrUE paCTBOPOB COJIEH C METaIaMHu.
Tema 7. IlpakTukym 2. CBoiicTBa pacTBopoB iekTposuToB (14) 4. PemieHne sKcrepiMeHTalbHbIX
3amad.
Pezeps — 1u

9 KJIACC
(2 g B HEnmeN10, Bcero 68 u)

Beenenne. O0mas xapakTepucTHKA XMMHYECKHX 3JIEMEHTOB M XMMHYECKHX PeaKIHid.
Iepuoauyeckuii 3axon u [lepnoaunyeckas cucrema xumuuyeckux dieMmeHToB /I. U. MenaeieeBa (10 u)
XapakTepucTUKa XUMUUYECKOT0 3JIEMEHTA HA OCHOBAHUH €ro oJIokeHus B [lepuoanueckon
cucreme [[. I. MenneneeBa. AM¢poTepHble OKCUABI U THAPOKCUABI . [leproanyueckuii 3akoH 1



[Tepuonnueckas cucrema /[[. 1. MeHeneeBa B CBETE yUEHHUS O CTPOEHUH aToMa. XUMHAYECKast
OpraHu3aius >KUBOW U HeXXHUBOU Npupoabl. Kiaccudukanus XuMHUUecKuX peakiuii o pa3IunaHbIM
ocHOBaHUAM. [IoHATHE O CKOPOCTH XUMUUYECKOH peakuuu. Karanuzaropel

Konrponsnas Nel «Beenenne. O0miast XapaKTepUCTHKA XUMUYECKHUX 3JIEMEHTOB U XUMUYECKUX
peakuuid. [lepuoanueckuii 3axkoH u [lepuoguueckas cucrema XuMUYECKUX 351eMeHTOB JI. U.
MenpeneeBa»
JdemoHcTpaumnu.
Pazmuunbie popmer Tabmuns! [. Y. Menneneera.
Mogaenu aToMOB 3JIeMEHTOB 1—3-T0 IeprOA0B.
Mogaenb cTpoeHust 3eMHOTO Iapa (TIoNepeyHblil pa3pes).

3aBHUCHUMOCTh CKOPOCTH XUMUUECKON PEeaKIK OT IPUPOJILI PEAruPYIONIUX BEIIECTB.
3aBUCHUMOCTH CKOPOCTH XUMHYECKON PEaKIIUU OT KOHIICHTPALIMK PEarupyrOIINX BEIIECTB.
3aBUCHMOCTH CKOpOCTH XUMHUUYECKOH PCaKIUM OT IJIOIIaJW COIIPUKOCHOBCHHUA pCarupyronux BEUICCTB
(«KHTISTIHA CTIOM).

7. 3aBUCHUMOCTH CKOPOCTH XMMHYECKOH PEAKITUU OT TEMIIEPATYPhl PearupyroIIiX BEIIECTB.

8. ToMoOreHHBIN U reTeporeHHbIH KaTann3bl.

9. ®depMeHTATUBHBIN KaTaIH3.

10. HNurubupoBaHue.
JlabopaTopHble ONBITHI.

1. [lomy4yenwe TuIpOKCHIA IIMHKA U UCCIIEOBAHUE €T'0 CBOWCTB.
2. MonenvpoBanue noctpoenns [lepuoanyueckoii cuctemMbl xuMudeckux anemenToB J. 1. Menneneesa.
3. 3amernieHue xeae30M Meau B pacTBope cyibdata menu (11).
4. 3aBUCHMOCTH CKOPOCTH XMMHYECKOW PEAKIIUH OT MPUPOJIBI PEaTUPYIOMINX BEIIECTB HAa IPHMEPE
B3aMMOJICUCTBHSI KHCJIOT C METAJIAMH.

5. 3aBHCHMOCTb CKOPOCTH XMMHYECKON PEaKIIH OT KOHIIEHTPAIMH PearupyIONINX BEIIECTB Ha IpUMeEpe
B3aMMOJICHCTBUS IMHKA C COJISTHOM KUCIOTOW pa3IM4YHON KOHIIEHTPAIUH.

6. 3aBUCUMOCTD CKOPOCTH XMMUYECKOH PEaKIMH OT IUIOMIAN COIPHKOCHOBEHHS PEarupyronX BEIIECTB.
7. MonenupoBaHUE «KUIISIIETO CIIOSI».

8. 3aBHCHMOCTb CKOPOCTH XMMHUYECKOH PEaKIUH OT TEMIIEPATyphl PearupyromiX BEIIECTB HA IIPHMepe
B3anMoaericTBus okcuma mean (II) ¢ pacTBopoM cepHOI KUCIOTHI pa3TnIHON TEMIIECPATYPHI.

9. Paznoxenwne mepokcuaa BoJIOpoaa ¢ MOMOIILI0 okcraa Mapranma (IV) u kaTanassl.

10. OGHapyxeHre KaTara3bl B HEKOTOPBIX MUIIEBBIX MPOAYKTaX.

11. HurubupoBanre B3aMMOICHCTBHSI KMCIOT C METALIAMU YPOTPOITHHOM.

SRR

Tema 1. Merainl (14 u)

Bex meanbIii, OpoH30BBIH, skene3HbIN. [Io0keHne 31eMeHTOB- MeTallioB B [lepuoanaeckoit
cucteme J1. 1. MenneneeBa u 0COOCHHOCTH CTPOSHUS UX aTOMOB. DU3HUECKHE CBOMCTBA METal-
70B. CrutaBbl. XMMHYECKHE CBOMCTBA MeTa/IoB. MeTasuibl B mpupojie. O0mue crmocoObl nx
noJsiyueHusi. [ToHsiTHE O KOPPO3UU METAIIIOB
OO0mas xapakTepucTuka 3j1eMeHTOB A rpynnel. CoemrHEHUs MeI09YHbIX MeTaiuioB. [llenounose-
MeJIbHBIE MeTaJUTbl. CoeIUHEHHUS MISJIOYHO3EMENBHBIX AJIOMHUHHUN U ero coenuuenus. JKeme3o u
€ro COCIUHEHUS.
KounTtponsnas padotaNe2«Metamibi»
JdemoHcTpanum.

11. OO6pa3iisl METOYHBIX U MIETOYHO3EMEThHBIX METAIIIOB.

12. OOpa3sis CIUTaBoB.

13. BzaumMoneiicTBre HATPHSI, TUTUS U KAJIBIUS C BOJOH.

14. BzaumoneiicTBre HATPUS U MarHus C KHCIOPOIOM.

15. B3auMopelicTBre METAIIJIOB C HEMETAJIAMHU.

16. Tlomyuenue ruapokcuaos xenesa (1) u (111).
JlabopaTopHbIe ONBITHI.
12. BzaumoneliicTBUE PACTBOPOB KUCIIOT U COJIEH C METaJNIaMU.
13. O3HaKOMIIEHHE C py/laMU JKeJe3a.
14. OxpamBaHue TUTAMEHU COJISIMH IIEJIOYHBIX METAJLIOB.
15. B3aumogencTBue Kaablug ¢ BOLOM.
16. [TonydyeHue ruApoKCUaa KaJblUsl U UCCIEOBAHUE €T0 CBOMCTB.
17. [lonydyeHue ruAPOKCUIA ATIOMUHUS U UCCIEOBAHUE €TO CBOUCTB.
18. B3aumoeicTBHE ene3a ¢ COIIHON KUCIOTOM.



19. Iony4uenue ruapokcuaos xkenes3a (1) u (II1) u u3yuenune ux cBOKMCTB.
Tema 2. IlpakTukym 1. CBoiicTBa MeTALJI0B H X coequHeHuit (2 4)
1. Pemenne sxcriepuMEHTAIBHBIX 33724 HA PAcIIO3HABAHUE U TIOyYEHHUE COSTMHEHHUI METaIIOB.

Tema 3. Hemerauinl (25 1)

OO6mras xapakrepucTuka HemeTanoB. OOe XMMUYECKUE CBOKMCTBA HeMeTaJIoB. HemeTabsl B
MIPHUPOJIe U CIOCOOBI X moiyueHus. Bomgopoa. Boma. T'anorenst . CoemuHEHNS rajJoreHOB.
Kucnopon. Cepa, ee ¢puzndeckue u xumuieckue cBoiictsa. Coenunenus cepbl. CepHas KUCIOTa
KaK JIEKTPOJUT U ee conu. CepHasi KHCIIOTa Kak OKUCIUTENb. [losyueHrne u mpuMeHeHne cepHoit
KHCJIOTBI. A30T U €ro CBOMCTB. AMMHaK U ero coiictBa. Cosnin aMMoHus. OKCHJIBI a30Ta.
ABOTHas KUCJIOTA KaK 3JIEKTPOJIUT, €€ MPUMEHEHHE. A30THas KUCIOTa KaK OKUCIUTENb, €€
noayderue. Dochop. Coequnenus dpocopa. [Tonsarre o hochopHBIX yI0OpeHUIX. YTIepo
Oxkcunpl yriaeposa. YToibHas KUCJIOTa U €€ CoJi. JKeCTKOCTh BOJIBI M CLIOCOOBI €€ YCTPaHEHUS.
Kpemunii. Coenunenns kpemuus. CHIIMKaTHAs MPOMBIIIIEHHOCTb.

KonTponsnas padora Ne3 «Hemerannsn»

JdemoHcTpaumnu.

17. OOpa3iibl raJIOreHOB — MPOCTHIX BEIIECTB.

18. B3auMoeiicTBIE raJIOreHOB C HATPUEM, C ATFOMHHUEM.

19. BeITecHeHHE XJIOpOM OpoMa HITH HOJIA U3 PACTBOPOB MX COJIEH.

20. BzanmoseiicTBUE cephl ¢ METalIaMH, BOZOPOIOM U KHUCJIOPOIOM.

21. B3aumoseiicTBrE KOHIIEHTPHPOBAHHOM a30THOM KHUCIIOTHI C MEJIBIO.

22. TlornoleHue yriieM pacTBOPEHHBIX BEIECTB WIJIN Ta30B.

23. BoccraHoBIIEHHE MEM M3 €€ OKCHJIA YIJIEM.

24. OOpasiisl IPUPOITHBIX COSAMHEHNH XII0pa, cepbl, hochopa, yriepona, KpEeMHHS.

25. O0pa3ibl BaKHEHIINX ISl HAPOJAHOTO X03SMCTBa Cylib()aToB, HUTPATOB, KAPOOHATOB, (ochaToB.
26. OOpasupl CTeKIa, KepaMUKH, [IEMEHTA.
JlaGopaTopHble ONBITHI.

20. ITomy4enne u pacrio3HaBaHHUE BOAOPO/IA.

21. VccnenoBanue MOBEPXHOCTHOT'O HATSKEHHUS BOIBI.

22. PacTBopeHue nepMaHraHaTa Kajius WM MEITHOTO Kyropoca B BoJIe.

23. I'mapaTtaiius o0e3BokeHHOro cynbhara meau (I1).

24. VI3roToBJIEHHE THIICOBOT'O OTIIEYaTKA.

25. O3HaKOMIICHHE C KOJICKITHEH OBITOBBIX (DYIIBTPOB.

26. O3HaKOMIIEHHE C COCTABOM MHUHEPAILHON BOJEI.

27.KauecTBeHHasl peakiys Ha TaJOrCHH/-HOHBI.

28. [lomy4yeHne n pacrio3HaBaHHUE KUCIOPO/Ia.

29. 'openwe cepbl Ha BO3yX€e U B KHCIIOPOJIE.

30. CpoticTBa pa30aBiIeHHONW CEPHON KHCIIOTHI.

31. M3y4yeHne CBOWCTB aMMHaKa.

32. Pacrio3HaBaHue cojield aMMOHUSI.

33. CBoiicTBa pa30aBIeHHON a30THOW KHACIOTHI.

34. BzaumoelicTBUE KOHUEHTPUPOBAHHOM a30THOM KUCIIOTHI C MENBIO.

35. 'openne docdopa Ha BO3AyXE U B KUCIOPOIE.

36. PactioznaBanme ocdatos.

37. I'opeHue yrist B KUCIOPOAE.

38. Ilomydenune yroipHON KUCIOTH M H3y4YeHHE €€ CBONCTB.

39. Ilepexonx kKapOOHATOB B THAPOKAPOOHATHI.
40. Paznoxenne rupokapOOHaTa HATPHSL.
41. Ilony4yeHre KpeMHEBOU KUCIIOTHI M U3yUYEHUE €€ CBOMCTB.

Tema 4. IIpakTukym 2. CBoiicTBa coeqnHenuii HemeTawnoB (3 1)

1. PemmeHune sKCrepUMEHTABHBIX 337124 110 TeMe «[loarpyrna rajioreHoB.
2. PellieHne sKCcriepUMeEHTANBHBIX 3aa4 1Mo TeMe «[loarpyrma Kuciopoaay.

3. [lonmyuenue, coOupanue U pacrio3HaBaHUE Ta30B.

Tema S. O0001meHne 3HAHUI 10 XMMHH 32 KYPC OCHOBHOI mIK0JibI. [IogroroBka k rocyiapcTeeHHoOM
utoroBoii arrecranuu (FUA) (104)
[Tepuonnueckuii 3akoH u Ilepuoanueckas cucrema /. 1. MenzaeneeBa B CBET€ TEOPUU CTPOEHHUS
aToMa



Buapl XuMU4eCKHX CBSA3EM U THUIIBI KPUCTAJUIMYECKUX PEMIETOK. B3aMMOCBSI3b CTPOEHHUS U CBOWCTB

BCIICCTB.

Knaccudukanus XuMHUECKIX peakuil Mo pa3InyHbIM npu3HakaM. CKOPOCTh XUMHUECKUX

peaKuuu.

Jucconunanus 37eKTpOJIUTOB B BOJHBIX pacTBopax. loHHbIe ypaBHEHMs peakunuu. OKHUCIUTEIbHO-
BOCCTaHOBHTENIbHbIE peakuuu. Kiaccudukanys n cBOHCTBa HEOPTraHUYECKUX BelecTB. TpeHuHr-
TecTupoBaHue 1o BapuanTam [ 1A nponuibix g€t u 1eMOBEPCHH

Pezep —4 u
YUYEBHO - TEMATHYECKHUU IIJIAH
8 kaace.
Konunue | B ToM uncie:
ConeprxaHue mporpaMmbl CTBO nabopaTopHbIE | MPAKTHYECKHE | KOHTPOJIbHBIE
JacoB OIIBITHI paboTsl paboThI
Beenenne 4 2
Tema 1. ATOMBbI XHMHYECKHX dJIeMEHTOB | 9 3 1
Tema 2. IIpocThie BeniecTsa 6 2 -
Tema 3. CoeqMHEHNSI XUMMHUYECKUX 14 8 1
3J1EMEHTOB
Tema 4. I3MeHeHU s, TPOMCXOISIIIHE C 12 2 1
BelecCTBAMH
Tema 5. IlpakTukym 1. Ilpocreiimue 3 3
onepaitHu ¢ BelecTBOM
Tema 6. PactBopenue. PacTBopbl. 18 17 1
CBoiicTBa pacTBOPOB 3JIEKTPOJIMTOB
Tema 7. IlpakTukym™m 2. CBoiicTBa 1 1
pacTBopoB 31ekTposutos (14)
Peseps 1
68 35 4 4
9 kJyacc
Beenenue. O01ias XapaKTepHCTHKA 10 11 1
XHUMHYECKHX 3JIEMEHTOB H XHMHYECKHUX
peaxuuii. Ilepuoauyeckuii 3aKoH u
IMepuoanyeckasi cucTeMa XHMHYECKHX
ss1emeHTOB JI. 1. MeHesieeBa
Tema 1. MeTtasibl 14 8 1
Tema 2. IIpaktukym 1. CBoiicTBa 2 2
METAJLJIOB U X COeJUHEeHU
Tema 3. HemeTanibl 25 22 1
Tema 4. IIpaktukym 2. CBoiicTBa 3 3
coeJUHEHU HeMeTaJUI0B
Tema 5. O6001IeHNe 3HAHNIT 10 XUMUH 10 1
3a Kypc OCHOBHO# mKkoJbl. [loaroroska
K roCcyIapCcTBEeHHOH UTOr0BOil
arrecranuu ('NA)
Peseps 4
68 41 5 4




TEMATHYECKOE IINTAHHPOBAHHE
C OTPEAEJTEHUEM OCHOBHBIX BUJIOB YYEBHOU JEATEJBbHOCTHU

Tema ypoka

] Conepxanue

‘ Bup nestenbHOCTH yyeHUKa

8 Kitacc

BBEJIEHMUE -44

[Ipenmert xumuu. BenjectBa

[Ipenmer xumuu. Metosl
MO3HAHUS B XUMUU: HAOIIOICHHE,
9KCIIEPUMEHT, MOJACITUPOBAHNUE.

M cTOYHMKN XUMUYECKON
nH(popMaInu, ee moJrydeHue,
aHAJIU3 U MPE/ICTAaBICHUE €T0
pe3ynbratoB. [lonsarue o
XMUMHUYECKOM 3JIeMEeHTe U popmax
€ro CyIIeCTBOBAHMs: CBOOOIHBIX
aTOMax, MPOCTBIX U CIIOKHBIX
BelIeCTBaX.

Jdemoncrpauuu. Mojaenu
(mapocrepsxueBbie 1 CTroapTa—
bpurne6a) pa3nuyHbIX TPOCTHIX U
CIIOXHBIX BeriecTB. Konnekuus
CTEKJISITHHOW XUMHUYECKOM MOCY/IBI.
Komnnekuus marepuanoB v U3eiuii
U3 HUX Ha OCHOBE aJTIOMUHMUSI.
JlaGopaTopHble onbITHI. 1.
CpaBHeHHUE CBOWMCTB TBEP/BIX
KPUCTAJUTMUECKUX BEIIECTB U
pacTBOpOB

OnpeneneHus TOHATHI «aTOM
«XUMHUYECKHUH IIEMEHT», «Bell
BEIIECTBOY, «CIIOKHOE BEIIECT
BELIECTBY.

OnucaHue ¥ CpaBHEHHE MPEIM
BEHHOHAYYHBIX TUCIHILUINH, B
Knaccudukamus BemecTs 1o c
CJIO’KHBIC).

XapakTeprucTuKa OCHOBHBIX M
€CTECTBEHHOHAYYHBIX TUCIIHIL
Pasznuyenue Tena u BeliecTsa;
AJIEMEHTA U MPOCTOTO BEIIECTH
Ornucanue Gopm CyliecTBOBar
AIIEMEHTOB; CBOICTB BEIIECTB.
BrinosiHeHue HEMoCpeICTBEHE
aHaJIU3 CBOWCTB BEIIECTB U SB.
C BEIIECTBaMH, C COOJII0ICHUE
6e3omacHoctu. OhopMieHHe
OTIHCaHNe HAOMIOJICHUS, €TO Pt
Hcnonb3oBanue HpU3NIECKOTo

[IpeBpanienus BemecTs.
Ponp xumuu B )KU3HH
YeJoBeKa.

[IpeBpaienus Bemects. OTinyne
XUMUYECKUX peaKIii oT
(bU3NUECKUX SIBICHHM.

Ponb XuMuM B )KU3HU YeJIOBEKA.
Xemoduus u xeMopoOousL.
Kparkue cBenieHus U3 HCTOpUU
BO3HUKHOBEHUS U Pa3BUTHS
XUMUH. Pojib 0TeYecTBEHHBIX

Ornpenenenust HOHATHI «XHUMHU
«(pusuyeckue sIBICHUSD.

OOBbscHEHUE CYITHOCTH XUMHU®
(C TOUKH 3pEHUSI AaTOMHO-MOJIE
MX TPUHLMIUAIBHOTO OTINYU:
SABJICHUN. XapaKTEPUCTHUKA PO.
YEJI0BEKa; POJIM OCHOBOIIOJIOXK
xuMuu. COCTaBIEHUE CIOKHO!




YUYCHBIX B CTAHOBJICHUU XUMH-
yeckoil Hayku — pabotsl M. B.
JlomoHocoBa, A. M. byrneposa,
. N. Menneneena.
JemoHcTpanuu. Bzaumoercrere
Mpamopa ¢ KUCIOTOU U
NOMYTHEHHE N3BECTKOBOU BOJIBI.
JlaGopaTopHBIE OMBITHI. 2.
CpaBHEHHE CKOPOCTH HCTIAPEHUS
BOJIbI, OJIEKOJIOHA U STHIIOBOTO
cnupTa ¢ GUIBTPOBAIBHOM Oymaru

[Tosryuenne xuMudeckoi HH
HUCTOYHUKOB

3Haku (CUMBOJIbI)
XUMUYECKUX DJIEMEHTOB.
Tabmuua /1. 1. Menneneena

XumMu4eckasi CHMBOJIMKA. 3HAKU
XUMHUYECKUX DJIEMEHTOB U
MIPOUCXOXKICHNUE UX Ha3BaHHIA.
[Teproanueckas cucrema
XUMHUYECKnX dyiemenToB [I. 1.
MeneneeBa, ee CTPYKTypa: Majible
1 0OJIBIIIAE TICPUOIBI, TPYIIIBI U
noarpymmnsl. [Tepuoanueckas
CHUCTEMa XUMHUYCCKUX JIEMEHTOB
. . MenneneeBa Kak ClipaBOYHOE
mocooue Jy1sl OJIy9ICHHS CBEICHU I
0 XUMHYECKHX DJIEMEHTaX

OrnpezeneHust TOHITHH «XHUMHU
BOJI», «KOA(DPUITUCHTBI», «HH]
Onucanune TabnuuHOM Gopmbl
CHCTEMbI XHMHYECKHUX DJIEMEH
Onucanye NoJ0KEHUS dJIEMEE
Menpeneena.

Hcronn30BaHue 3HAKOBOT'O MC

Xumudeckue GopMyIIbl.
OTtHOCHTENbHAS aTOMHAsA U
MOJIEKYJISIpHAsT MacCCHI.
MaccoBas 1o 2jeMeHTa B
COETMHEHUH

Xumunueckue popmyisl. MHaEKCHI
1 ko3 durueHTs. OTHOCHTEIBHBIC
aTOMHAs U MOJIEKYJISIpHAsi MaCChlI.
IIpoBenenune pacueToB MacCOBOM
JIOJIM XMMUYECKOT0 3JIEMEHTA B
BEIIIECTBE HA OCHOBE €ro (pOopMyJIbI

OnpeneneHnst TOHATHI «XUMH
«OTHOCHUTEILHAS aTOMHAas Mac
MOJIEKYJIIpHAs MacCay, «Macc(
BrranciaeHne OTHOCHTEIHLHOM |
BEIIECTBA XU MAaCCOBOM JIOJIU XI
B COCIUHEHUIX

TEMA 1. ATOMbI XUMHWYECKHX 3JIEMEHTOB (94)

OcHOBHBIE CBEICHHUS O CTPO-
eHun aromoB. CocTaB aTOM-
HBIX Si7Iep: TPOTOHBI U
HEeUTpoHbI. M30TOMBI

AToOMBI Kak hopMa CyIIeCTBOBAHUS
XHUMHYECKHUX IJIEMEHTOB.
OCHOBHBIE CBEJICHUSI O CTPOCHUU
atomoB. [loka3zaTenbcTBa
CJIOKHOCTH CTPOCHHS aTOMOB.
OmnbiTel Pe3epdopaa.
IInanerapHas MOaeab CTPOCHUS
aroMa. CocTaB aTOMHBIX SJIEP:
MIPOTOHBI, HEUTPOHEL.
OTHOCUTeNnLHAsA aTOMHas Macca.
BzaumocBsI3b IOHITUH «IIPOTOHY,
«HEUTPOH», KOTHOCUTEJIbHAS
aToMHas Maccay. M3MeHnenue
Yycia MPOTOHOB B sIpe aToMa —
00pa3oBaHNE HOBBIX XUMHYECKUX
3JIEMEHTOB.

H3meHenne uncina HEMTPOHOB B
sipe atomMa — o0pa3oBaHue
n3otonoB. CoBpeMeHHOE
OIIPEAENIEHUE TTIOHATHUS «XUMHUYE-
CKHH 31neMeHT». M30TOoMbI Kak
Pa3HOBHUIHOCTH aTOMOB OJHOTO
XHUMHUYECKOI0 JIEMEHTA.
JemoncTpanuu. Moaenu atToMoB
XUMHUYECKHUX BJICMEHTOB.

OmnpeaeneHus MOHSTHI «IIPOT
«OIEKTPOH», KXUMHUYECKUH AT
YHUCIIO», KA30TOID».

Ornucanne cocTaBa aTOMOB JJI¢
tabmuue J[. 1. Menaeneena.
[TonydyeHne XUMHUIECKON HH((
HUCTOYHHKOB




JlaGopaTopHBIC OMBITHI. 3.
MopenupoBaHue IPUHLAIIA
JICACTBUSA CKAHUPYIOLIETO
MHUKPOCKOIIa

DnektpoHbl. CTpoeHue Iiek-
TPOHHBIX 000JIOUEK aTOMOB
anemeHTOB Ne 1 — 20 B
tabmuue J. . MenzaeneeBa

OnektpoHbl. CTpoeHue
JIEKTPOHHBIX YPOBHEN aTOMOB
XMUMHUYECKUX 3JIEMEHTOB MaJIbIX
nepuoaoB. [lonsaTue o 3aBepuieH-
HOM 3JIEKTPOHHOM YPOBHE

OrnpezenieHust HOHITHH «3JIEK]
«QHEPreTUYECKUN YPOBECHbBY.
CocraBiieHHE CXeM pacipeie
AJIIEKTPOHHBIM CJIOSIM B DJIEKTP
aTOMOB

Merammyeckue u
HeMeTaJNIMUeCKHUe CBOMCTBA
ajieMeHTOB. M3MeHeHue
CBOMCTB XUMHYECKUX
AJIEMEHTOB TIO TPYIIIaM U
nepuoaam

[Iepuoguueckas cucrema
XHMHUYECKHX djieMeHToB J]. U.
MenpeneeBa U CTpPOCHHE aTOMOB:
(bu3HYEeCKU CMBICI TOPSAKOBOTO
HOMEpA JIEMEHTa, HOMEPA T'PYIIIIHI,
HOMeEpa nepuoja. JleMmoHncrpauu.
[Iepnoguueckas cucrema
XHMHUYECKHX dyieMeHToB J]. 1.
MenpeneeBa pa3au4HbIX GOpM

Ornpeenenust MOHITHH «3JIEM
MEHTBI-HEMETaIIIbD».
OO0ObscHEHNE 3aKOHOMEPHOCTH
XUMHYECKUX 3JIEMEHTOB B IE€p
(rIaBHBIX MOATPYIIIAX) HEPUO,
TOYKH 3PEHUS TEOPUU CTPOCHY
BrInoHEHNE HENOJIHOTO OJTHC
HEMOJIHOTO KOMILJIEKCHOTO CPa
OJTHOJIMHEWHOTO CPABHEHHS CB
XUMHYECKHUX 3JIEMEHTOB, HAXO
MIEPUO/I€ WU TJIABHOU MTOATPY!
CUCTEMBI.

CocraBiieHrEe XapaKTEPUCTUKY
AJIEMEHTOB TI0 UX IMOJIOKEHUIO
CUCTEME XMMHUYECKHX 3JIEMEH
Menpeneena.,. CocTaBiieHHE T

HNonnas xuMmudeckas CBI3b

N3MeHeHue yucia 31eKTpOHOB Ha
BHEIITHEM 3JICKTPOHHOM YPOBHE
aroMa XMMHYECKOTO dJIEMEHTa —
00pa30BaHUE MOJOKUTEIIBHBIX U
OTpHUIATETbHBIX HOHOB. OHBI,
00pa30BaHHBIC aTOMaMH METAJLJIOB
1 HemeTasuioB. [IpuunHbl U3-
MEHEHHS METAIUIMYECKUX U
HEMETAJNINYSCKUX CBOMCTB B
Meproaax 1 rpymmax.
OO6pa3oBaHne OMHAPHBIX
coenuuenuii. [loustre 00 MOHHONI
cBs3u. Cxembl 00pa30oBaHuUs
HOHHOU CBA3H

OnpeneneHusi TOHATHI «MOHH
CocraBiieHHe cXxeM 00pa3oBaH
Hcronn30BaHue 3HAKOBOT'O MC
OnpeneneHne THIIA XUMHYECK!
BEIIECTBA.

[IpuBeacHME MPUMEPOB BEIIIEC
XapakTepucTuKa MEXaHu3Ma C
CBSI3U.

YcTaHoBieHWE TPUYHHHO-CJIE,
CTaB BEIIECTBA — BUJ XUMMUC

KoBanentnas HCIIOJISIPpHAas
XHUMHNYCCKas CBA3b

B3aumopelicTBre aTOMOB
AJIEMEHTOB-HEMETAJJIOB MEXKTY
coboli — oOpa3oBaHue
JIByXaTOMHBIX MOJIEKYJI IIPOCTBIX
BenlectB. KoBanentHas
HETOJIIPHAsE XUMUYECKasl CBSI3b.
DNEKTPOHHBIE U CTPYKTYpPHBIE

bopMyIbI

Ornpenenenne NOHATHS «KOBaJ
CBSI3bY.

CocraBienue cxem 00pazoBaH
JIIPHOM XUMHUYECKOM cBsi3U. W
3HAKOBOT'O MOJEINPOBAHUS.
Ornpenenenue TUa XUMHUYECK
BELIECTBA.

IIpuBeneHre NpUMEpPOB BENIEC




DIIEKTPOOTPUIIATEITLHOCTb.
KoBanenrnas nosuspHas
XUMUYECKasl CBSI3b

BzaumopeiicTBue aToMOB
HEMETAJJIOB MEX]ly CO00M —
oOpa3oBaHue OMHAPHBIX
COCAMHEHHUI HEMETAILIOB.
DIIEKTPOOTPHUIIATEITLHOCTb.
KoBanenTHas noJsisipHasi CBsI3b.
ITonsgTre o BAJISGHTHOCTH KaK
CBOWCTBE aTOMOB 00Pa30BHIBATH
KOBAJICHTHBIE XUMUYECKHE CBS3U.
CocraBnenne hopmynn OHHAPHBIX
COCAMHEHHUH MO BaJICHTHOCTH.
Haxoxnenne BaaeHTHOCTH 110

dhopMyIiie OMHAPHOTO COCTMHECHUSI.

JlaGopaTopHbie OMBITHI. 4.
N3roTtoBnenue mojeneit MoJeKys
OMHAPHBIX COCTUHEHUI

HETIOJISIPHOU CBS3BIO.
XapakTepucTuKa MeXaHu3Ma ¢
KOBQJICHTHOM CBSI3U.
YcraHoBieHHE IPUYUHHO-CIIE,
CTaB BEIIECTBA — THUI XUMHUE
Ornpezenenust HOHITHH «KOBal
CBSI3bY, «QJIEKTPOOTPHUIIATEIIBH
CocraBienue cxeM 00pa3oBaH
MOJISIPHON XUMHYECKOHN CBSI3H.
3HAKOBOTO MOJICIIUPOBAHUS.
OmnpeneneHne THIIA XUMHYECK!
BEIIECTBA.

[IpuBeneHre npuMepoB BELIEC
JISIPHOM CBSI3BIO.
XapakTeprucTHKa MEXaHU3Ma C
HOM CBSI3H.

VYcTaHOoBIEHHE TPUUYUMHHO-CJIIC
CTaB BEIIECTBA — THI XUMHUE
Cocrasiienne GopMyIibl OHAf
BAJICHTHOCTHU M HAXOXJCHHUE B
o (hopMyIre OMHAPHOTO COESIY
Hcnons3oBanne GuU3nIecKoro

Meramnnueckass XuMAYecKas
CBSI3b

B3anMonelictBie aToMOB
METaJJIOB MEX]1y COO0N —
00pa3oBaHNEe METANTHYECKUX
kpuctauioB. [lonsitue o
METAJUTUYECKOM CBSI3H.
JlaGopaTopHbI€ OTBITHI. .
H3roTtoBneHne MOACIH,
WJUTIOCTPUPYIOILEH CBOKCTBA
METaJUTMYECKOM CBSI3U

OnpeneneHne NOHATHS «KMETaJ
CocraBiienne cxeM 00pa3oBaH
XUMUYECKOH cBs13U. Mcnonb30
MOJETUPOBAHUSI.
Omnpenenenye TuIa XuMHUYECK
BELIECTBA.

[IpuBeneHre npuMeEPOB BEIIEC
CBS3bIO.

XapakTeprucTuKka MeXaHu3Ma ¢
METAJJTNYECKON CBA3H.
YcTaHoBIeHUE TPUYHUHHO-CIIE
CTaB BEIIECTBA — THUI XUMUYC
[IpencraBnenne nndopmanuu
CBA3b» B BUJIE TAOJIHII, CXEM, C
TOM YHCJIe C TPUMEHEHUEM CPi

O06o006111EHNE U
cHUCTEMaTH3allMsl 3HAHUH 110
TeMe «ATOMBI XUMHYECKHX
JJIEMEHTOBY

KonTponsnas padora Nel
«ATOMBI XUMUYECKHX dJIe-
MEHTOBY

TEMA 2. IPOCTBIE BEHIECTBA (64)

HpOCTLIe BCIICCTBA-
MCTAJIJIbI

IlonoxeHne METAIIJIOB B
[Iepuonnueckoni cucreme
XHUMHUYECKHX 3JIeEMEHTOB JI. H.
MeHnpeneeBa. Baxneiinme
IIPOCTHIE BELIECTBA-METAJLIIBI:
JKeJIe30, aIIOMUHUN, KalbLHHI,
MarHuii, HaTpui, Kanuidi. O0mue
(du3HYecKre CBOMCTBAa METAJLIOB.
Hemonctparmu. O0pa3ibl

MCTAJIJIOB. Ha6opaToprle OIIBITHI.

OmnpeneneHus MOHATUHI «MeTa.
«IJIACTUYHOCTHY, «TEIUIONPOB
«OIEKTPOIMPOBOTHOCTEY. OMH(
AIIEMEHTOB-MeTa/I0B B [lepuo
XHMHUYECKUX 351eMeHTOB /1. H.
Knaccudukarms mpocThiX Bell
HEMETAJJIBL.

XapaxkTepuctuka oomux Gpusu
TaJIoB.

YcTaHOBIICHHE TPUYUHHO-CJIE,




6. O3HaKOMJIEHHE C KOJUIEKIIHEH
METAIUIOB

MEXy CTPOCHHUEM aToMa U XH
MIPOCTHIX BEIIECTBAX-METAILIIA)

[Ipoctele BemecTBa-
HEMETaJIbl, UX CPaBHEHHE C
MeTajlaMu. AJu10Tponus

[TosioxkeHnEe HEMETAIIIOB B
[Iepuoguueckoit cucreme.
Baxwuelime npocTsie BEMIECTBA-
HEMEeTaJlIbl, 00pa30BaHHbBIE
aTOMaMH KHCIIOPOJIa, BOJIOPOA,
azoTa, cepsl, dpocdopa, yriepoia.
MoJteKyIbl IPOCTHIX BEIIECTB-
HEMETaJUIOB: BOJIOPO/Ia,
KHCJIOPOJIa, a30Ta, TAJIOTESHOB.
OTtHOcHTETbHAS MOJICKYJISIPHAS
Mmacca. CriocoOHOCTh aTOMOB
XUMHYECKHX JIEMEHTOB K
00pa30BaHUIO0 HECKOJIBKUX
MPOCTBIX BEIIECTB — AJUIOTPOTIHSL.
AnoTpornHbie MOTUMUKAITIN
Kucioposa, hocdopa, oJiosa.
Meraunueckue u
HEMETaJUIMYECKUE CBOMCTBA
MPOCTHIX BemiecTB. OTHOCH-
TETBHOCTh ATOTO TIOHSTHS.
Hemonctpanuu. [lonyuenne o30Ha.
OO6pa3iiel 6€70T0 U CEPOTo 0JI0BA,
6enoro u kpacHoro docdopa.
JlaGopaTopHbI€ OTBITHI. /.
O3HaKOMJIEHHE C KOJUIEKIIMEH
HEMETAJIJIOB

OmnpeneneHus MOHSATUI «HEME
«aJUTOTPOTIHUS», «AJTIOTPOITHBI
Mo U puKaruny. OnmucaHue 1o.
HeMmeTauioB B [lepuoanueckoi
anemeHToB 1. . Meneneena
OmnpeneneHne MPUHAIICKHOC
BEIIECTB K OJJTHOMY M3 U3yUCHI
1 HEMETAILTBL.
JlokazarebCTBO OTHOCHUTEIIBH
BEICCTB HA METAJUIbI H HEMET
VYcTaHOoBIeHHE TPUUYUMHHO-CIIC
MEXTy CTPOCHHEM aTOMa U XH
MIPOCTHIX BEIIECTBAX-HEMETA
OObscHeHrne MHOT0OOpa3us i
(haKTOPOM, KaK aJNIOTPOIIHS.
CaMOCTOSITETEHOE U3YUEHUE C
IIpY COOTIOICHUH TIPABHIT TEXE
ohopmIIeHHE OTYETa, BKITIOYAF
HaOJIOICHUS, €TO PE3YIbTATOF
BrImosHenne cpaBHEHUS TI0 ar

KomanuectBo BemecTBa

ITocTosinnas ABoraapo.
KomuuectBo BemecTBa. MoJib.
Moumnspuas macca. KpatHelie
€MHUIBI U3MEPEHUS KOJTUICCTBA
BEIIECTBA — MHUJUTUMOJIb M KHJIO-
MOJIb, MHJIJTAMOJISIPHAS U
KHJIOMOJISIPHASI MacChl BEILIECTBA.
Pacuets! ¢ ucnoJsib3oBaHEM
MOHSATUI «KOJIMYECTBO BEIESCTBAY,
«MOJIIpHAsT Maccay, «IOCTOSHHAS
ABoraapoy. JlemoHcTpamuu.
HexkoTopeie MeTallIbl U HEMETAJLTBI
C KOJIMYECTBOM BeliecTBa 1 MOJIb

OmnpeaeneHus MOHSTHI «KOJIH
«MOJIbY, IIOCTOSIHHAsI ABOTa
Maccay. Pemenue 3aga4uu ¢ uc
MOHATHH «KOJUYECTBO BEIIECT
Maccay, «IOCTOSTHHAsE ABOTa]

MonspHblii 00beM
ra3000pa3HbIX BEIICCTB

MonspHblii 00beM ra3000pa3HbIX
BEIIECTB.

KpartHble equHUIBI U3MEPEHUS —
MUJI- JIAMOJISIPHBIN U
KUJIOMOJISIPHBIN 00bEeMBI
ra3o00pa3HbIX BEIECTB.

Pacuets! ¢ ucnosnb3oBaHuem
MOHSATUN «KOJIMYECTBO BEILIECTBAY,
«MOJIIpHAsE Maccay, «MOJISIPHBIN
00BEM Ta30B», «IIOCTOSIHHAS
ABorazpo».

Hemonctparmu. MossspHbIl 00beM
ra3000pa3HbIX BEIIECTB

OnpeneneHust TOHATHI «MOJIsI
«HOPMAJIbHBIE YCIIOBUS.

Pemrenne 3amad ¢ HCIOIb30Bal
«KOJUYECTBO BEIIECTBAY, «MO.
«MOJISIPHBIN 00BbEM Ta30B», «II
CocTraBieHHE KOHCITEKTa TEKC"

Pemenue 3amau ¢

PacueTtsl ¢ ucnoiap3oBaHHEM

Perienue 3aga4 ¢ MCHOIb30BAl




HMCIOJIb30BAaHUEM IOHSITHH
«KOJIMYECCTBO BEILICCTBAY,
«TOCTOSIHHAST ABOTaIpoy,
«MOJIIpHAsE Macca»,
«MOJIIPHBIN 00BEM Ta30B»

HNOHITUM «KOJIMYECTBO BELIECTBAY,
«MOJISIpHAs Maccay, «MOJISIPHBII
00BEeM ra30By», «4UCIO ABOTAIPO»

«KOJIMYECTBO BELIECTBA», «MO.
«MOJIAPHBIN 00BEM Taz0B», «II

O06o061IEHNE U
cUCTEMAaTHU3alus 3HaAaHNUH 110
teme «IIpocTbie BemecTBay

Brinonnenue 3aanuii 1o reme
«IIpocteie BemecTBa»

[Tomyyenne XuMu4eckoi HH(C
HUCTOYHUKOB.

[TpencraBnenne nHGOpMATHH
BEILIECTBA» B BUJIE TAOJIHUII, CXE

KOHCIIEKTa, B TOM YHUCJIE C IIPH
KT

Kontponsnas padota Ne 2
«IpocTsie BemecTBa»

TEMA 3. COEAMHEHUS XUMHWYECKHUX 9JIEMEHTOB (144)

CrerneHb OKUCIICHHS.
OCHOBBI HOMEHKJIATyphl
OMHAPHBIX COCTUHECHHIA.

Crenensb okucienus. CpaBHeHHE
CTENIEHH OKUCIICHUS U
BaJieHTHOCTH. OTnpenenenue
CTETNEHH OKUCJICHHS 3JIEMEHTOB B
OMHAPHBIX COCTMHECHUSIX.
Cocrasnenue popmyn OHHAPHBIX
COeIMHEHMI, 00U crioco0 ux
Ha3BaHUMU.

bunapHbie coeITMHEHNS] METAIIJIOB
U HEMETAJIJIOB: OKCHUJbI, XJIOPHUIBI,
cynbhuapt

OnpeneneHus MOHATHI «CTETI¢
«BAJICHTHOCTHY.
CpaBHeHHE BaJCHTHOCTH H CT¢

OKcuanl bunapHbie coequHeHust OnpeneneHne NOHATUS «OKCH;
HEMETAJJIOB: OKCH/JIBI, JICTYyIHe OnpeneneHne TPUHAIICKHOC]
BOJIOPOJHBIC COSAMHEHUS, UX IIECTB K KJIacCy OKCHUIOB TIO ¢
coctaB u HazBaHus. [Ipeacrapu- OmnpeaeneHne BaICHTHOCTH U
TEJIM OKCHJIOB: BOJA, YTICKUCIIbIN 2JIEMEHTOB B OKCHIAX.
ras, HeraiieHasi H3BeCTb. Omnucanue CBOMCTB OTEIbHEL
[IpencraBuTenu JIeTyInx OKCHJIOB.
BOJIOPOJIHBIX COCAMHCHHIA: CocraBienue (GopMyll U Ha3Ba
XJIOPOBOJIOPOJT U aMMHaK. [TpoBeneHue HAOMIOACHUH (B 1
JemoncTparmu. O6pa3msl OITIOCPEIOBAHHBIX) CBOMCTB BE
okcu10B. JIabopaTOpHBIC OIBITHI. MIPOMCXOSIINX C HUMH SIBJICH
8. O3HaKOMIJIEHHE C KOJIJICKITUEH MIPaBUJI TEXHUKH 0€30I1aCHOCT:
OKcHI0B. 9. O3HaKOMJIICHHE CO C ONMCAHUEM SKCIIEPUMEHTA, €
csorictBamu ammuaka. 10. Ka- BBEIBOJIOB
YECTBEHHAS peaKIys Ha
YTJIEKHUCIIBIN a3

OcHoBanus OcHoBaHusl, UX COCTaB M Ha3BaHUs. | OnpeaeneHus NOHATHH «OCHO

PacTtBOpHMOCTH OCHOBaHMI1 B BOJIE.

[IpencraBurenu menovei:
TUJIPOKCHJIbl HATPUSI, KU U
kanblys. [lorsTue 06 uH-
JIMKaTOpax U Ka4eCTBEHHBIX
peaknusax. JleMoHcTpanuu.
OO0pa3iel ocHOBaHMA. KucioTHo-
LIEJI0YHbIE UHAUKATOPHI U
U3MEHEHHUE UX OKPACKU B
LIEJIOYHOM Ccpenie

«KaueCTBEHHAs PEAKLUsN», «UH
Knaccugukanus ocHoBaHu# 11
Bojie. Onpenienenue NpuHayIe
HEOPraHM4ecKuX BEUIECTB K K
dbopmyre.

Ornpeznenenne CTEeHN OKHUCIIE
OCHOBAHMSIX.

Onucanue CBOWCTB OT/AETbHBL
OCHOBaHUH.

Cocrasnenue GopMys 1 Ha3Ba
Hcnonp3oBaHne TabIuUIBI pac
OTIpe/IeTICHUs] PACTBOPHUMOCTH




YcranoBiaeHue reHeTHYECKOU
M.0CHOBAaHUEM M HA000POT

Kucnotsl

Kucnotsl, ux cocraB u Ha3BaHUSI.
Knaccudukanus kucnor.
[IpencraBurenu KUCIOT: cepHas,
consgHas, azotHas. IlousTue o
IKajie KucaoTHocTH (1kane pH).
N3meneHnne okpacku HHAMKATOPOB.
HemoncTparun. OOpasibl KUCIIOT.
KucnotHo-menoynsie MHIUKATOPHI
Y U3MEHEHUE UX OKPACKH B
HEUTPaAJIbHOW U KUCJIIOTHOM Cpelax.
YHUBepcanbHbIN HHAUKATOP U
M3MEHEHHNE €r0 OKPaCKH B pas-
nnyHbIX cpenax. [lkana pH
Jlaboparopuble onbIThHI. 11.
Onpenenenne pH pactBopoB
KHUCIIOTHI, IIIEJIOYU ¥ BOJIBI. 12.
Omnpenenenne pH TMMOHHOTO U
s10JI0YHOTO COKOB Ha Cpe3e IJI0I0B

OnpeneneHus MOHATHI «KUCTT
COJIepIKaIue KUCIOThD»,«0eCK
KHCIIOTBI», «KUCIOTHAS Cpe/iay
«HEUTpaJIbHAS CPEJIay, IIKAJI:
Kiaccuukanms KiucioT mo oc
COJICPI)KAHUIO KUCIIOPO/A.
OrnpezelieHre MPUHAICKHOC
HIECTB K KJIaccy KUCIOT 1o (o
OripesiesieHne CTETIEHH OKHCIIE
KHCIIOTaX.

Onucannue CBONCTB OT/ICTBHBD
kucnoT. CoctaBnenue Gopmys
Hcnonp3oBadmne TaOIHITBI pach
OTIPEJICIICHUST PACTBOPHMOCTH
YcTaHOBIEHHE TEHETHYECKOH
Y THUJIPOKCUJIOM U Ha00OpOT.
[IpoBeneHne HabIIOICHMI (B 1
OTIOCPETIOBAHHBIX) CBOMCTB BE
MPOMCXOASIINX C HUMH SIBJICH:
MIPaBWJI TEXHUKH 0€301aCHOCT
C OIMMCaHUEM IKCTICPUMEHTA, ¢
BBIBOJIOB.

UccnenoBanue cpenbl pacTBOf
KaTOpOB.
DKCNEepUMEHTATIBLHOE Pa3JIHYe]
C TIOMOIIbIO MHANKATOPOB

Cou KaK TpOU3BOJIHBIE
KHCJIOT

Comn xak IIPOU3BOJHBLIC KUCJIOT U

ocHoBanui. MIX cocTaB ¥ Ha3BaHUI.

PactBo-

OnpeneneHne TOHSTHS «COJIMD
Ornpezenenne MpUHAIICKHOCT
BEIIIECTB K KJIacCy CoJiei 1o ¢y
OrnpesieieHne CTETICHH OKHCIIE
coysrx. OmrcaHye CBOMCTB OT]L
npencrasutesei conei. Cocra
Ha3BaHui coJjieil. Mcrop3oBal
PacTBOPUMOCTH JJISl OTIPEIIEIIe
COJIEH.

[TpoBenenue HaOMIOICHUIH (B 1
OITIOCPEAOBAHHBIX) CBOMCTB BE
MIPOMCXOSIINX C HUMH SIBJICH
MIPaBUJI TEXHUKH 0€30I1aCHOCT!
C OTIMCaHUEM DKCIIEPUMEHTA, ¢
BBLIBOJIOB-

O00011IeHNE 3HAHUI O KJ1ac-
CU(UKAILIUN CITOKHBIX
BEIIECTB

Knaccudukarus cinoxHbIx
BeIleCTB 10 cocTaBy. CocTaBlieHHE
dbopMyn 1 Ha3BaHUI OKCHJIOB,
OCHOBAHUM, KHCJIOT U COJICH.
Pemenune skcnepuMeHTanbHbBIX
3aJ1ad Ha paclio3HABaHUE
pacTBOPOB KHUCIIOT U LIEJI0YEH

Kraccugukanus cioxHbIX He(
10 COCTaBYy Ha OKCHUJIbI, OCHOB:
OCHOBAHHSI, KUCJIOTBI M COJIH TI
BOJIC; KUCJIOTHI II0 OCHOBHOCTY
KHCJIOPO/Ia, C UCTIOJIb30BAHUEN
NpeCTaBICHUS KilaccuuKaIly
CpaBHEHHE OKCH/IOB, OCHOBaH
COCTaBY.

OnpezeneHre TPUHAIICKHOCT
IIECTB K OJTHOMY U3 U3yUCHHBI
o gopmyie.

OnpeienieHre BaJICHTHOCTH U




AJIEMEHTOB B BELIECTBAX.
OcymiecTBiIeHNE HHAYKTUBHOI
0000111eHuS.

[Tomyyenne XxuMu4eckoi HH(
MCTOYHUKOB. [IpencraBienue |
«OCHOBHBIE KJIacChl HEOPTaHU
BHJIC TaOJINII, CXEM, OIIOPHOTO
quCJIe C IPUMEHEHUEM CPEJCT

AmopdHBIE ¥ KpHUCTAILTHYC-
CKHE BEIECTBA

AmopdHBIE U KPUCTATUTMYSCKUE
BeleCTBA. MeXMOJIEKYIIIPHbIE
B3aMMOJICUCTBUS. THIIBI
KPUCTAJUIMUYECKUX PEIICTOK.
3aBUCHMOCTbH CBOMCTB BEIIIECTB OT
TUTIOB KPUCTAJUTMYECKUX PEIIETOK.
Hemonctpanuu. Mojaenu
KPUCTAJUTMUYECKUX PEIIETOK
XJIOpHUa HATpusl, aTMasa, OKCH/Ia
yraepona (IV).

JlaGopaToprbie onbITHI. 14.
O3HakoMJIEeHHE C KOJUIEKITHEH
BEIIIECTB C Pa3HBIM THIIOM
KPHUCTAJUTMYECKOMN PEIIETKH.
H3roToBnenue moaenen
KPUCTAJUTMYECKUX PEIIECTOK

OnpeneneHus MOHATHI «aMop
«KPUCTAJUTMYECKHE BEIIECTBAY
pelIeTKay, «KHOHHASI KPUCTAJLT
«aTOMHas KPUCTAJLTUYECKAS I
«MOJIEKYJISIpHAs! KPUCTAJLITHYE(
«METAJUIMYECKAs] KPUCTAILITNYE
YcTaHoBIeHHE TPUYUMHHO-CIIC,
MEXy CTPOCHUEM aTOMa, XUM
TUIIOM KPUCTAITIMYECKOM PEILL
COEAVHEHUHN. XapaKTEPUCTHKS
MOJIEKYJIIPHBIX, MIOHHBIX METa
KPUCTAJUTHYECKUX PEIIETOK; C]
MMOMOIIBIO TITKaIbl pH.
IIpuBeneHne MpuMeEpPOB BENIEC
KPUCTAJUIMYECKON PEIIETKHU.
[TpoBenenue HabMIOIEHUH (B 1
OTIOCPEIOBAHHBIX) CBOMCTB BE
MPOUCXOISIIINX C HUMU SIBJICH:
MIPaBUJT TEXHUKU OE30TIaCHOCT
C ONMCAHUEM AKCIIEPUMEHTA, €
BBIBOJIOB.

CocTaBiieHHE HA OCHOBE TEKCT
YHUCJIE C IPUMEHEHUEM CPEJICT

YwucTeie BENecTBa U CMECH.
MaccoBas 1 00beMHas J0JIN
KOMIIOHCHTOB B CMCCHU

YucTele BelecTBa U CMECH.
[Tpumeps! KUAKUX, TBEPABIX U
razoo0pasHbix cmeceid. CBOMCTBA
YUCTBIX BELIECTB U cMmeceil. Mx
coctaB. MaccoBasi u 00beMHast
JI0JIM KOMIIOHEHTa cMecu. PacuerTsi,
CBSI3aHHBIE C HCIIOIb30BAHHEM
TOHSITHSI «ITOJIS.

JlaGopaTopHble OmBITHI. 15.
O3zHakoMIleHHE ¢ 00pa3loM rOpHOI
MOPO/IbI

OnpeneneHusi TOHATHI «CMEC)
PaCTBOPEHHOT'O BEIIECTBAY, «C
BEIIECTBA B CMECK.
[IpoBeneHue HaOIIOACHHH (B 1
OTIOCPEIOBAHHBIX) CBOMCTB BE
MIPOUCXOISIINX C HUMHU SIBJICH
MpaBUJI TEXHUKH OE30TIaCHOCT
C OTIMCaHUEM DKCIIEPUMEHTA, ¢
BBLIBOJIOB.

Pemenue 3a1a4 ¢ UCHOJIL30BAl
«MaccoBast 10J1A dJIEMEHTA B B
JIOJIsI PACTBOPEHHOTO BEIIECTB
ra3o00pa3HOro BEHIECTBA

PacueTsl, CBA3aHHBIE C
MOHATHEM «I0J1sD». O000IIIE-
HHE U CUCTEMATH3AIHS
3HaHui no reme «Coeau-
HEHHUS XUMHYECKUX DJIEMEH-
TOB»

Pacuetsl, cBsI3aHHbBIC C
HCITOJIb30BAHUEM MOHSITUS «JIOJIS.
Brimonnenue 3agaHuii 1o Teme
«CoennHeHNs XUMHUYECKHX
3JIEMEHTOBY

Penrenue 3a1a4 ¢ UCMoJIb30Bar
«MaccoBas JIOJIsl JIEMEHTA B B
JIOJISl PACTBOPEHHOTO BEIIECTB
ra3o00pa3HOro BEIIECTBAY.
[TpencrasieHne HHPOPMAITUU
XAMHUYECKUX 3JICMEHTOBY B BU
OTIOPHOTO KOHCIIEKTa, B TOM Ul
cpeacts U KT

KonTtponsHas padora Ne 3
«CoenuHeHNs] XUMUYECKUX
JIIEMEHTOB




TEMA 4. UBMEHEHUSA, TPOUCXOJAIIUWE C BEHIECTBAMM (124)

dusznueckue
SABJICHUA.
Pa3znenenune cmeceit

ITonsTue sBIeHUN Kak
WU3MEHEHUH, IIPOUCXOIAIIHNX C
BEILECTBOM.

SIBnenHus, CBA3aHHEIC C
M3MEHEHUEM KPUCTAJUTMYECKOTO
CTPOCHHMS BEIIECTBA IIPH
MOCTOSTHHOM €T0 COCTaBe, —
(bu3HYecKue SABICHHUS.
®u3nvecKue SBJICHUS B XUMUU:
JTUCTUJUISIIMS, KPUCTAIUTA3AIHS,
BBITIAPUBAHUE U BO3TOHKA
BEIECTB, (PUIbTpOBAHUE U
HEeHTpU(dyrupoBaHue.
Hemonctpamuu. [Tpumepst
(bU3UYECKUX SBICHUI:
nJIaBJeHue napaduHa; BOSTOHKA
HOJIa WK OCH30MHOM KHUCIIOTHI,
PacTBOPEHHUE OKPAIEHHBIX
coJieit; M Py3ust TyIuCcThIX
BEIIIECTB C FOPSIIEH JTaMITOYKH
HaKaJIMBaHUS

OnpeneneHus MOHATUHN «TUCTUIIISIIINS, UIT
«KPUCTAJUTU3AIINS, «BBITIAPUBAHUEY, «(DUJ
«BO3TOHKA, WIH CyOIMMAIIHS, KOTCTAUBAE
«IEHTPUPYTUPOBAHUEY.

YcTaHOBIIEHNE TPUIUHHO -CIICICTBEHHBIX (
(PU3HYECKUMU CBOMICTBAMH BEIIIECTB U CITOf
cMmecen

XnuMudeckue
SIBIICHUS. Y CIIOBHA
W TIPU3HAKHU
MPOTEKAHUS XU-
MHYECKUX PEaKINi

SIBneHwusi, CBsI3aHHBIC C
W3MEHCHHEM COCTaBa BEIIECTBA,
— XUMUYECKUE PEAKIIUH.
[Ipr3Haku u ycioBus
MPOTEKaAHU XUMHYECKUX
peakuuii. Beigenenue TemioThl
Y CBETa — PEaKIMU TOPEHUS.
[TonsaTue 06 k30- 1
SHJIOTEPMUUECKUX PEAKIIHIX.
Hemonctpamuu. [Ipumepst
XUMHUYECKUX SBJICHUN: TOPEHUE
MmarHuus, hocdopa;
B3aUMOJICUCTBUE COJISTHON
KHUCJIOTBI C MPaMOPOM HJIH
MEJIOM

OmnpeaeneHus MOHSTHH «XUMHAYECKas peak
TOPEHHUSI», «IK3OTEPMHUUYECKUE PEAKITUNY, «
PeaKILINI.

HabGmronenue u onvcanue Npu3HAKOB U YCJ
XHMHYECKHNX PEaKIMi, BRIBOIbI Ha OCHOBAI
HaOJIIOICHHH 32 SKCIIEPUMEHTOM

3aKOH COXpaHEHHUs
Macchl BEIIECTB.
XUMHYECKHE
ypaBHEHUS

3aK0H COXpaHEHUsI MacChl
BEIIeCTB. XUMHUYCCKUE
ypaBHEHUs. 3HAYCHUE HHICKCOB
1 KO3 (DHUIIUECHTOB.
CocraBiieHHE YpaBHCHUI
XHUMHYCCKHUX PEaKIIHi

Omnpenenenue MOHATHS «XUMHUYECKOE YpaB
3aKOHA COXPAHEHUS MACChI BEIIECTB C TOYF
MoJIeKyIspHOTO yuenus. CocTaBieHHe ypa
peaxIuii Ha OCHOBE 3aKOHA COXPAHEHUS M¢
Knaccudukamus XuMU4ecKuX peakiuii mo

PacueTns! no xu-
MHUYECKUM ypaB-
HEHUSIM

PacueTsl o xuMuueckum
ypaBHeHUsIM. Pemienue 3aiay Ha
HaXOKJIEHUE KOJMYECTBA,
Macchl WM 00beMa MPOIyKTa
pEeaKklMM MO KOJIUYECTBY, MacCe
WK 00bEMY UCXOTHOTO
BelecTBa. PacueTsl ¢ ucnoms-
30BaHUEM TOHATHS IO,
KOTJIa HCXOJHOE BEILECTBO JIaHO
B BHJIE PACTBOPA C 3aJJAHHOU
MAaCCOBOM J0JIEW pacTBOPEHHOTO
BEIL[ECTBA WJIM COJIEPKUT OTpe-

BrinosiHeHNE pacyeToB 0 XMMUYECKUM Y[
HaXO0KJICHHE KOJINYECTBA, MAaCChl MITH 00bE
0 KOJINYECTBY, Macce WM 00beMY UCXO/E
WCII0JIb30BAHUEM NOHATHUS «J10JIs1», KOTJa I
JITaHO B BHJIE PacTBOPA C 33JaHHON MaCCOBC
PacTBOPEHHOIO BELECTBA WJIU COLEPHKUT O
npumecen




JICJICHHYIO JIOJII0 IIpUMecen

Peakuuu paszio-
skenust. [Tonstue o
CKOpPOCTH
XUMHUYECKOMU pe-
aKIMW U KaTajau-
3aTopax

Peakuuu paznoxenus.
[IpencraBnenue o CKOPOCTH
Xumudeckux peakuui. Kara-
nm3aTopbl. DEPMEHTHI.
Hemoncrpanuu. [lonyyenue
ruapokcuaa menu (1);
pa3ioKeHue epMaHraHara
KaJIusl; pa3iiosKeHHUe NepoKcuIa
BOJIOPO/JIa C IIOMOIIBIO
JMOKCHJ1a MapraHia 1 Karaja3bl
KapTodest Wi MOPKOBH

Onpenenenus MOHATUN «PEAKLIMH COEAUHE
JN3aTOPBD», «HEPMEHTHI.

Krnaccudukamust XUMHYECKIX PEaKIUi 110
HCXOAHBIX BCHICCTB U IIPOAYKTOB pCaKIIU
Habnronenue u onrcanue NpuU3HAKOB U YCJ
XUMHUYECKUX peaKuHﬁ, BBIBOJIbI HA OCHOBAl
HaOmoAeHN 3a SKcriepuMeHTOM COoCTaBIIE
CXEMBI, B TOM YHCJIIE C IPUMCHCHHEM CPE/IC

Peaknuu coenn-
Henus. [enouku
Mepexo10B

Peaknuu coenmnuenus.
Karanurnueckue n
HEKaTaJTUTUYECKUE PEaKIIUH,
oOpaTuMble U HEOOpaTUMBbIE
peakmuu. JlabopaTopHbIe
onbITeL. 16. OKHUCIEHNE MENU B
IJIAMEHU CTIMPTOBKH WJTU TOPEI-
KH

Omnpenenenus MOHATUN «PEAKIMK COEINHE
Pa3IoKEHUs», «OOPATUMBIE PEAKLIUNY, «HE
«KaTAIMTUYECKHUE PEaKUuny, «HEKaTaJIuTU
Knaccudukanus XuMu4yeckux peakui mno
MCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIINH
MPOTEKAHUS PEAKINH; YIaCTUIO KaTalu3aTe
Habmronenue u onucanye Npu3HaKOB U YCJ
XUMHYECKUX PEaKLIUii, BEIBOJIbI HA OCHOBAI
HaOJIIOICHHH 32 SKCTIEPUMEHTOM

Peaxmnu 3ame-
menud. Pan
aKTUBHOCTH
METaJJIOB

Peaknuu 3amentenus. Psan
AKTUBHOCTH METAJIOB, €TO
WCTIOJb30BAHME ISl TIPO-
THO3UPOBAHUS BO3MOKHOCTH
NPOTEKAHUS PEAKIINI MEXKITY
MeTaJlJIaMU ¥ KHCIIOTaMH,
peakuuii BBITECHEHUS OJTHUX
METaJIJIOB U3 PacTBOPOB UX
COJIEH IPYrUMH MeETajllaMHu.
JlemoHCTpanum.
B3anmoeiictBue pa30aBIeHHBIX
KHCJIOT C METaJlJIaMHU.
JlaGopaTopHbie onbITHI. 17.
3amMeleHue Meid B pacTBOPE
xnopuaa meau (1) xenezom

OnpeneneHnst TOHATHI «PEAKIUU 3aMEIIIE]
METaJIOBY.

Krnaccudukarms XuMUYeCKUX PeakIiui 1mo
HMCXOJIHBIX BEIIECTB M IIPOAYKTOB PEaKIIUKN
AJIEKTPOXUMHUUYECKOTO Psijia HAPSIKEHUH (¢
JIIS OTIpeieTICHHST BO3MOXKHOCTH IPOTEKaH
METaJJIaMH ¥ BOJHBIMU PACTBOPAMH KHUCIIO
Habmronenue 1 onrcanue MprU3HAKOB U YCJ
XUMHYECKUX PEAKIUM, BHIBOIbI HA OCHOBAL
HaOJIFOICHHH 32 SKCIIEPUMEHTOM

Peakiiuu oOMeHa.
IIpaBuno beproite

Peaknuu oOmena. Peakuun
HeUTpanu3aluu. Y cioBus
MIPOTEKaHUs peakiuii OOMeHa B
pacTBOpax a0 KOHIIA.
Jdemoncrpamun. PactBopenne
ruapokcuaa meau (I11) B
KHCJIOTaX; B3aNMOICHCTBHUE
okcuaa memu (II) ¢ cepnoit
KHCJIOTOM NMPU HarpeBaHUU

OnpeneneHus MOHATHI «peaKIuu 0OMeHay
HeUTpanu3anumy». « Kinaccupukamus Xumm
YHUCJIY U COCTaBY UCXOJIHBIX BEIIECTB H I
Hcnonp30BaHKe TaOIHITBI PACTBOPHUMOCTH
BO3MOXKHOCTH ITPOTEKAHUS PEaKIUi 0OMEE
OTIMCaHUE TTPU3HAKOB M YCIIOBUH TCUCHMUS 2
BBIBOJIbI Ha OCHOBAHUHU aHaIM3a HAOJIIOIEH

Tunel XUMHYECKUX
peakuui Ha
IIPUMEPE CBOMCTB
Bojbl Ilousitue o
TUIPOJIA3E

Tunbl XUMHUECKUX peaKIUi Ha
MpUMepe CBOKMCTB BOJIBI.
Peakuus paznoxenus —
3IIEKTPOJIN3 BOJIbI. Peakium co-
€IMHEHUS — B3aMMOJICHCTBIE
BOJIBI C OKCHJIAMH METAJIJIOB U
HEMETAaJJIOB. Y CIIOBUE
B3aMMOJACHCTBUS OKCUIOB
METAaJJIOB ¥ HEMETAJIJIOB C
Bojiol. [lonsiTue

Onpez[eneHHe TMOHATHSA «TUAPOJIU3). Xapal
XHUMHUYECKHUX CBONCTB BOJBI




«TUAPOKCHUIBDY. Peakunm 3ame-
IICHUS — B3aNMOJACHCTBHE
BOJIBI ¢ MeTasamMu. Peakiinu
00MEHa — THUJPOJIH3 BEIICCTB

O0o0061IeHNE U
CHCTEeMaTHU3alus
3HAHUH I10 TEME
«3MeHeHwus,
MPOUCXOISIIIE
C BCIIISCTBAMM

BrinosHenue 3aganuii 1o TeMe
«3MeHeHus, TPOUCXOIAIINE C
BEILIECTBAMM)

Hcnonp30BaHue 3HaKOBOIO MOJIEIIMPOBAHN
XUMHUYECKOH MHPOPMALIUH U3 PA3TUIHBIX 1
[TpencraBienne naGOpMauu 1mo teme «U:
IIPOUCXOSIINE C BEIIECTBAMU» B BUJE Ta0
KOHCIIEKTa, B TOM YHMCJIE C IPUMEHEHUEM C

KontponbHas
pabota Ne 4
«3MmeHeHwus,
MIPOUCXOISIIHE C
BEIIIECTBAMUY

TEMA 5. MIPAKTAKYM 1. «ITPOCTEUIINE ONEPAIIMA C BEIIECTBOM» (34)

IIpaBuna TexXHUKH
0€30MacHOCTH MpH paboTe B
XUMUYECKOM KaOWHETE.
[Ipuemsl oOpaiieHus ¢

1a00paTOPHBIM

000pyI0BaHUEM U
HarpeBaTeIbHBIMU prbopa-

MU

[IpaBuna TexHUKU OE30MTaCHOCTH Pa6ora ¢ mabopaTopasM 000D
npu pa60Te B XUMHUYECCKOM TCSIIbHBIMHN HpI/I60paMI/I B COOTI
kabunere. [Ipuemsl oOpareHus ¢ TEXHUKH O€30MacCHOCTH.

1abopaTOPHBIM 000PYJIOBaHUEM U | BhImosiHeHWe MPOCTEHIIINUX TIP!
HarpeBaTeIbHBIMU MPUOOPAMU J1a00PaTOPHBIM 000PYIOBAHHME

MITaTUBOM, CO CHUPTOBKOM

IIpu3Haku XUMHUYECKUX

peakuui

[Ipu3HaKu XUMHUYECKUX PEAKITHMA Pa6ora ¢ mabopaTopasIM 000D

TETBLHBIMU TPUOOPAMU B COOTI
TEXHUKH 0€30I1aCHOCTH.
BrinosiHeHne npocTeHux mp)
J1a00PaTOPHBIM 000PYIOBAHHME
IITAaTUBOM, CO CITMPTOBKOM.
HaOimronenue 3a CBOMCTBAMU E
MIPOUCXOISIIMMU C BEIICCTBAN
Onucanye XUMHUYECKOTO DKCIT
€CTECTBEHHOTO (PYCCKOTO HJIH
SI3bIKA XUMUH.

CocraBieHue BHIBOJIOB TI0 pe3
MIPOBEACHHOTO SKCIIEPHUMEHTA

[IpuroTtoBnenue pactBopa
caxapa U OmpeJelieHre
MaccOBOM JIOJH €ro B

pacTtBope

pacTBope

[IpuroTtosnenue pactBopa caxapa u | Pabota ¢ mabopaTtopHbIM 060D
OTIpe/IeNIieHne MacCCOBOIl I0JIM €ro B | TEJIbHBIMU MPUOOPAMU B COOTI

TEXHUKU 0€30IaCHOCTH.
Beinosnnenue npocredmmx np)
71a00paTOPHBIM 000PYIOBAHHUE
LWINHAPOM, C BECaMH.
HabG:ronenue 3a cBOMCTBAMU E
IPOUCXOJIAIINMHU C BELECTBAM
Onucanue 3KCIepuMeHTa ¢ 10
(PYCCKOTO MITH POJTHOTO) SI3BIK
CocraBneHue BbIBOJIOB IO Pe3
IIPOBEIEHHOTO IKCIIEPUMEHTA.
[TpuroroBiieHHE PACTBOPOB C (
MAacCOBOM JI0JIEH PaCTBOPEHHO
[TpuroroBiieHrEe pacTBOpPa M p:
PAcTBOPEHHOI'O B HEM BEIIECT]

TEMA 6. PACTBOPEHHME. PACTBOPBI. CBOMCTBA PACTBOPOB QJIEKTPOJIMTOB (




PactBopenue kak usuko-
XUMHYECKUN MpOoLeCC.
PactBopumocTs. Tumsl
pacTBOpOB

PactBopenue kak Gpusuko-
xumuyeckui npouecc. Ionstue o
ryipaTax U KpUCTaUIOIHIpaTax.
PactBopumocts. Kpusblie
pPacTBOPUMOCTHU KaK MOJEIb
3aBUCUMOCTH PACTBOPUMOCTH
TBEPAbIX BELIECTB OT
temneparypbl. Hacblennsie,
HEHACBILICHHbIE U IEPECHILIIEHHbIE
pacTBOpbl. 3HAUEHUE PACTBOPOB
JUIS IPUPOJBI U CETTBCKOTO
X0351CTBA

OrnpezeneHust HOHITHN «PacTr
TaJUTOTH]IPATY», «HACHIIIICHHBIN
[ICHHBIN PaCTBOPY, «IIEPECHIII
«PacTBOPUMOCTHY.
Omnpenenenne pacCTBOPUMOCTH
MCIIOJIb30BAHNEM KPHUBBIX PaC]
XapakTepucTuka pacTBOPEHUS
HO-MOJICKYJISIPHOTO YICHHSI.
Ucnionp3oBanue TaOIMIIBI pac
ompesie- JICHHUS PAaCTBOPUMOCT!
CocraBiieHHE Ha OCHOBE TEKCT
YHCIIe C MPUMEHEHUEM CPEICT

DIIEKTPOIMTHICCKAS
JVCCOITAITUS

[TorsTHE 00 DIIEKTPOIUTHICCKON
JMCCOLIMALMU. DIEKTPOJIUTHI U
HERJIEKTPOJIUTHI. MexXaHu3M
JMCCOLIMAIIMI 3JIEKTPOJIUTOB C
Pa3TUYHBIM XapaKTEPOM CBSI3H.
CreneHp 3EKTPOJIUTHUECKON
muccouranuu. CuibHbIe U cradbie
3JIEKTPOJUTHI. JleMOHCcTpanum.
HcnpiTanue BemecTs U ux
pacTBOpOB Ha
JIEKTPOIIPOBOTHOCTh

OnpeneneHus MOHATHH «JIEK)
JIACCOLINALINS, «IJIEKTPOJIUTh
BrimorHeHNE TOMETOK, BBITIHC
TEKCTa

OCHOBHBIE TIOJI0KEHHS Te-
OPHH DJICKTPOJIUTHICCKOMN
nuccormanuu. MoHHbIE
YpaBHEHUS PEaKIUi

OCHOBHBIE TIOJIOKEHUS TEOPUHN
ANEKTPOIUTUYECKON TUCCOLHAIINN.
NonHble ypaBHEHUS PEAKIUM.
Peakiuu o6mena, uaymue 10
KOHIIa.

Knaccudukaius noHOB U UX
cBoicTBa. MOJIEKyIsIpHBIE U
MOHHbIC YPABHEHUSI PEaKLUH.
JdemoHncTpaumnu. 3aBUCUMOCTb
3NEKTPOIIPOBOAHOCTH YKCYCHOM
KUCJIOTHI OT KOHIIEHTPAIUH.
JIBuKeHHe OKpalleHHbIX HOHOB B
ANEKTPUYECKOM T10J1e
JlaGopaTopHbIe ONBITHI. 18.
BsaumoseilicTBue pacTBopoB
XJIOpUJIa HATPUSL U HUTpaTa
cepebpa

OrnpeneneHnst NOHITHI «CTEIIe
«CUJIbHBIE AIIEKTPOJIUTBDY, «CII
«KATHOHBD», «AHUOHBD, «KHUCIT
«coan». CocTaBiIeHHE ypaBHE]
AIIEKTPOJIUTUYECKOM TUCCOINE
OCHOBAHUU U COJIEH.
Nnmroctpanust npumepamu ocl
OPHUH AIIEKTPOJIUTUUECKON JHC
CKOM B3aMMOCBSI3H MEXY Bell
BEIIECTBO — OKCHUJ — TUAPOF
Pasznuyenrie KOMIIOHEHTOB JO}
apryMeHToB U (OPMBI JI0Ka3aT
Omnpenenenye NOHIATHS «MOHH
CocraBiieHHE MOJIEKYJISAPHBIX,
COKpAILEHHBIX HOHHBIX YPaBH(
ydacTueM 3JeKTposnToB. Hab.
peaKkuil MeX1y IEKTPOIUTAN
€CTECTBEHHOTO (PYCCKOT0 WU
S3bIKA XUMUU

Kucnorsr: KJ'IaCCI/I(I)I/IKaI_II/ISI n
CBOMCTBA B CBETE

Kucnotsl, ux xnaccudukarusi.
Jucconnanus KUCIOT U UX
CBOMCTBA B CBETE TEOPUHU
AJIEKTPOJIUTUYECKON JUCCOLUALUU.
BzauMopelicTBue KUCIOT C Me-
TaJUIaMH. DNEKTPOXUMUUYECKUU AT
HaNpPs’KEHU METAIIIIOB.
BzauMmopelicTBue KUCIOT C
OKCHIaMHU MeTauioB. B3au-
MOJEUCTBUE KUCIIOT C
OCHOBAHMSIMU — PEAKIIUS
HelTpanusauuu. Bzaumoneiicreue
KHCIIOT ¢ coJisiMu. Mcnons3oBaHue

CocTaBiieHHE XapaKTEPUCTUKE
CBOMCTB KHCIOT C TO3UIIUN T
BJIEKTPOTUTHUECKOMN JUCCOIIHE
CocraBiieHHE MOJIEKYIISPHBIX,
COKpalIeHHBIX HOHHBIX YPaBH(
yuactueM kuciot. HabmroaeH:
C YYaCTHEM KHCJIOT C TIOMOIIb
(PycCcKOTO UM POJTHOTO) SI3bIK
[IpoBenenue onbITOB, MOATBEL
XUMHYECKHE CBONCTBA KUCIIOT
MIPaBIJI TEXHUKH 0€30TIaCHOCT




TaOJIMIIBI PACTBOPUMOCTH JIJIst
XapaKTePUCTUKH XUMUYECKUX
CBOMCTB KucioT. JlabopaTropHsbie
onbIThI. 19. [Tonyyenue
HEPACTBOPUMOTO THAPOKCHIA U
B3aMMOJICHCTBHUE €0 ¢ KUCIIOTAMU.
20. B3auMoneiicTBuE KUCIIOT C
OCHOBAHMSIMH.

21. BzaumoeiicTBHE KUCIIOT C
OKCHJIAaMHU METAJIIoB. 22.
BzamMopelicTBue KHCIOT C
MeTamaMu. 23. B3anmoaelicTBre
KHCJIOT C COJIIMH

OcHoBanus: Kinaccuuxamus
" cBoiicTBa B cBeTe T/

OcHoBaHusl, UX KJacCUUKAITHSI.
Jluccoumanysi OCHOBaHUM U UX
CBOMCTBA B CBETE TEOPUU
AJIEKTPOJTUTHIECCKON JUCCOITUAITUH.
BsanmoelicTBre 0CHOBaHUM C
cojiaMu. HMcroe30Banue TaOIUIBI
pPacTBOPUMOCTH JIJIst
XapaKTePUCTUKH XUMHUYCCKHUX
CBOMICTB OCHOBaHUM. B3anMo-
JIENCTBHE MIEI0YSH C OKCHUIaMH
HEMETAJIOB.

JlaGopaTopHbIe ONBITHI. 24.
BsanMmonelicTBue menoyuei ¢
KHUCJIOTaMU. 25. B3aumonelicteue
HIeJIOUEH ¢ OKCHUAAMH HEMETAJIIOB.
26. BzauMoeiicTBHE 1IeI04YEN C
consimu. 27. [TonydyeHue u
CBOMCTBA HEPACTBOPUMBIX
OCHOBaHMI

OrnipesienieHne MOHATHS «OCHO]
CocraBiieHHE XapaKTEPUCTUKY
CBOMCTB OCHOBaHM (11e04el
OCHOBAHHUI) C MO3ULIUI TEOPH]
JTIUCCOIUAIINH.

CocTaBiieHHE MOJIEKYJISIPHBIX,
COKpAIEHHBIX HOHHBIX YPaBH(
ydactreM ocHoBaHmid. Hab:mro;
peaKkuii OCHOBaHUM € MTOMOIIL
(PYCCKOTO MITH POJHOTO) SI3BIK
[TpoBeeHMe OMBITOB, TIOITBE
XUMHUYECKHE CBOMCTBA OCHOBA
MPaBWJI TEXHUKH 0€301aCHOCT
CocraBiieHue I0KjiIana mo TeEM
yuuTeIeM

Oxkcunpl: knaccudukanus u
CBOMCTBA

O0o001Ienne cBeneHni 00 OKCHIax,
WX KIacCH(UKAIINKA B CBOMCTBAX.
JlaGopaTopHbIe OIBITHI. 28.
BzanMmoneiicTBue 0CHOBHBIX
OKCHJIOB C KUCIIOTaMH. 29.
BzaumoaelicTBre 0CHOBHBIX
OKCHUIOB C Bomoi. 30.
BzaumonelicTBrue KUCIOTHBIX
OKCHJIOB C miejioyamu. 31.
BzaumoneiicTBre KUCIOTHBIX
OKCHJIOB C BOJOU

OmnpeaeneHus MOHSTHI «HECO.
OKCHJIBI», «COJIC00Pa3yIOIINE |
OKCHJIBI», «KHCJIOTHBIE OKCH/IE
CocraBiieHHE XapaKTEPUCTUKY
CBOICTB C0J1€00pa3yIOIINX OK(
OCHOBHBIX) C TIO3UIIUN TEOPHUU
JIACCOLIMAIIMH.

CocTaBiieHHE MOJICKYJISIPHBIX,
COKpAIIICHHBIX HOHHBIX YPaBH¢
ydacTreM oKcuaoB. Habmroser
PEaKIMii OKCHJIOB C MIOMOIIIBIO
(pyccKOro UK POJTHOTO) SI3BIK
[IpoBeneHuEe ONBITOB, MOATBEL
XUMHYECKHE CBOMCTBA OKCHJIO
MpaBUJI TEXHUKH OE30TIaCHOCT
CocraBieHHe IOKJIaaa 10 TEM
CaMOCTOSATEIBHO

Counu: xnaccupuxanus u
cBoiicTBa B cBeTe TOJ]

Conu, nx quccounanus U CBOMCTBa
B CBETE TEOPUU
JIIEKTPOJIUTUYECKON TUCCOLUALUY.
B3anmopericteue coneii ¢ Me-
TaJlJIaMH, 0COOEHHOCTH 3THX
peakuuil. B3aumonencTBue couen ¢

Ornpenenenust HOHITHH «Cpe
COJINY, «OCHOBHBIE COJIN».

CocraBiieHHe XapaKTePUCTUKY
CBOMCTB COJIEN C MO3UIUHI TEO]
ANEKTPOJIUTUYECKON JUCCOLIHE
CocraBiieHHe MOJIEKYIISIPHBIX,




consMu. Mcronbp3oBaHue TaOIUIbI
pacTBOpUMOCTH JUIst
XapaKTCPHUCTUKN XUMHYCCKHX
CBOMCTB COJICH.

JlabopaTopHbIE OMBITHI. 32.
BzaumopeticTBue coneii ¢
KucioTamu. 33. B3aumogeicTeue
COJICH C IIEI0YaMH.
BzauMmopeiicTBue coleii ¢ COISIMHU.
B3aumoaericTBue pacTBOPOB COJIEH
¢ MeTajljlaMu

COKpAIIEHHBIX HOHHBIX YPaBH(
yuactueM coieil. Habmronenmus
COJIEH C MTOMOUIBIO ECTECTBEHE
POJHOTIO) fA3bIKA U SI3bIKA XUMF
[TpoBeneHue OMBITOB, TIOTBE|
XHMHUYECKHE CBOMCTBA COJICH,
MIPaBUJI TEXHUKU O€30TTaCHOCT
CocraBiieHHEe TOKJIaa MO TEM
CaMOCTOSITEIHHO

I'enernueckas CBI3b MCKOY
KjlaCCaMH HEOPraHNYCCKUX
BCIICCTB

FCHGTI/I‘IGCKI/IC pﬂI[I:I MeTaia u
HeMeTtaiia. I 'eHeTndeckas cBsA3b
MEXy KJIacCaMH HEOPTaHUYECKUX
BEIECTB

OrnipesiesieHne MOHATHS «TEHET
WnmroctpupoBaTh: a) mpuMepa
MIOJIOKEHHSI TEOPHH DIIEKTPOITE
JICcCOMaIin; 0) TCHETUYECKY
BELIECTBAaMHU (IIPOCTOE BEILECT
TUIPOKCHU — COJIb).
CocraBieHre MOJIEKYISIPHBIX,
COKpAIEHHBIX HOHHBIX YPaBH(
Y4aCTHEM 3JIEKTPOIUTOB. CoC
peaKkuii, COOTBETCTBYIOIIUX T
(«1eroykey») mpeBpalieHui He
BEIIECTB PA3TUYHBIX KJIACCOB.
BeImomHeHne mpsMOTo HHITYKT
JI0KAa3aTeNIbCTBA

O0o01menue u
cUCTeEMAaTU3alys 3HaHUH 110
teme «PacTBopeHue.
PactBopnl. CBoiicTBa
PacTBOPOB JICKTPOIUTOBY

[Tonydyenune XumMu4Ieckoit HHAC
UCTOYHUKOB. 4 [IpencraBienu
teme «PacTtBopenue. PacTBops
AIIEKTPOJIUTOBY B BHJIE TaOIHL
KOHCIIEKTa, B TOM YHCJIE C MPH
KT

KontponbHas padora No4
«PactBOpenue. PacTBopbl.
CBolicTBa pacTBOPOB
AJIEKTPOJIUTOB

Knaccuduxkanus
XUMHUYECKUX PEaKIUIA.
OKHCIUTEIBHO-BOCCTAHOBH -
TEJIbHBIC PEAKIIMH

OKHCIIUTENBEHO-BOCTOHOBUTEIIBHBIE
peaKkLuH.

OrnpezenieHne CTENEHEe OKUCIICHUS
JUIS SJIEMEHTOB, 00Pa3yIOLIUX
BEILIECTBA Pa3HbIX KJIACCOB.
Peakuuu nonHoro ooMeHa u
OKUCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIUU.
OKuCIUTENh U BOCCTAHOBUTEIID,
OKHCJIEHUE U BOCCTAHOBJIEHHUE.
CocraBiieHHe ypaBHEHUN
OKHCIIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKLIUI
METOJIOM 3JIEKTPOHHOTO OasiaHca.
JemoncTpanuu. Bzanmonaeicteue
IIMHKA C CEPOU, COJITHOU KHUCIIOTOM,
xnopuaom memu (). Topenue
Maruus. B3au-

OnpeneneHusi TOHATHI «OKUC.
BOCCTAaHOBUTEIIbHBIE PEAKIIHH)
«BOCCTAHOBHUTEIDY, OKHCIIEH]
«BOCCTAHOBJICHHEY.

Knaccudukanus XumMmuaeckux
«U3MEHEHHE CTENEHEN OKHCIIE
OnpeneneHre OKUCIUTEIS U B
OKHCJIEHHS M BOCCTaHOBJIEHHUS
Hcrons30BaHue 3HAKOBOT'O MC

CBolicTBa N3Y4YEHHBIX
KJIACCOB BEIIECTB B CBETE

CBoiicTBa MMPOCThIX BEHICCTB —
MCTAJJIOB 1 HEMCTAJIJIOB, KMCJIOT U

CocraBieHMe ypaBHEHUN OKHC
BOCCTAHOBMTEJBHBIX pPeakIuil,




OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaK-
07071

COJIEH B CBETE OKUCIIMTCILHO-
BOCCTaHOBUTEJIBHBIX PEAKIINI

AJIEKTPOHHOTO OanaHca.
OrnpezenieHne OKUCIUTENS U B
OKHCJICHHUSA U BOCCTAHOBJICHUA

O0o0061IeHNE U
CHCTEMAaTH3aIHs 3HaHUH T10
TeMe «OKHUCIUTENBLHO-
BOCCTAHOBUTEJILHBIC peaK-
LUK

CocraBiieHrEe ypaBHEHHUI OKHC
BOCCTaHOBUTEJIHHBIX PEAKITUH,
3JIEKTPOHHOIO OalaHca.

OnpeneneHne OKUCIUTEINS U B
OKHCIICHUS ¥ BOCCTAHOBJICHHS
[Ipencrasnenue uHboOpMALIII
«OKUCIUTENIEHOBOCCTAHOBUTE
BHIC TAOJINII, CXEM, OTIOPHOTO
YHCIIe C IPUMEHEHHUEM CPE/ICT

TEMA 7. MIPAKTUKYM 2. «CBOUCTBA PACTBOPOB DJIEKTPOJIUTOB» (14)

Pemenne
AKCIEPUMEHTAIBHBIX 3a]a4

Pemenne OKCIICPUMCHTAJIbHBIX
3aaa4

OO6parienue ¢ 1a00paTOpPHBIM
HarpeBaTeIbHBIMH MPUOOPAMFY
IIpaBWJIaMU TEXHUKU Oe301ack
HCKOTOPBIX aHNMOHOB U KaTUOH
CBOICTB BCIICCTB U NIPOUCXO I
Ornncanre XUMHYECKOTO KCII
€CTECTBEHHOTO (PyCCKOI0 WU
SI3bIKa XUMHH.

@OopMyJIHPOBAHHE BBIBOJIOB TI¢
POBEJICHHOTO YKCTIEPUMEHTA




9 xnacc

BBEJIEHUE. OBLIASI XAPAKTEPUCTHKA XUMHUYECKHUX DJEMEHTOB U XUMHUY]
MEPUOINYECKHI1 3AKOH Y IEPUOJINYECKASI CHACTEMA XUMHUYECKHX DJIEV
MEHJEJEEBA (10)




XapakTepucTuKa
XMMMUYECKOTO JIEMEHTA Ha
OCHOBAHUU €r0 MOJI0XKEHUS B
ITepuoauueckoit cucreme /.
N. Menneneesa

XapakTepucTUKa JIEMEHTa 10 €T0
1os10keHuIo B Ileproanyeckon
cHucTeMe XuMHu4Yeckux 3yeMeHToB JI. 1.
MenpgeneeBa. CBolicTBa OKCHUJIOB,
KHCJIOT, OCHOBAHUM U COJIEH B CBETC
TEOPHUH IIEKTPOIUTUIECKON
JTUCCOLMAIIANA U OKHCIICHUS-
BOCCTaHOBJICHHS.

JemoncTpamuu. Moaeian aToMoB dJ1e-
MEHTOB 1—3-r0 1epuooB

XapaKTepruCcTUKa XUMMYC
ro MEepUOOB IO UX MOJI0
[Tepuoauueckoil CUCTEM
anemeHToB 1. 1. Menze:
CBOMCTB aM(OTEPHBIX OK
CocraBieHHnEe MOJIEKYJIAL
COKpAIIECHHBIX HOHHBIX Y

AMdoTepHBIC OKCUIBI U
TUAPOKCHUIBI

[TonsiTe 0 MEPEXOAHBIX DJIEMEHTAX.
AmdoTepHOCTE. ['eHeTHUSCKUH PsijT
MEePEXOHOTO AJIEMEHTA.
JlabopaTropHble onbIThI. 1.
[Tosnydenune rugpokcuia HMHKA U
HACCIEeN0OBaHNE €TI0 CBOICTB

OrnpeneneHne MOHATHS «
coenuHeHUs». Habmiomer
peaKuuii MEXIy BEIIECTE
€CTECTBEHHOTO (PyCCKOT
1 SI3bIKa XUMUH.
[IpoBeaeHue onbITOB, MO
XMMHYECKHE CBOMCTBA an
TUAPOKCHJIOB

[Tepuonnueckuii 3aKOH U
[Tepnoanueckas cucrema /1.
N. MenneneeBa B cBete
YYEHHUsSl O CTPOCHHMHU aTOMa

Ilepuoanueckuii 3akoH u Ilepuoauye-
CKas CHCTEMa XUMUYECKHX JIEMEHTOB
. Y. Menneneena.

Jemonctpanuu. Paznuunsie popMsl
TaOJIHI] IEPUOJUUSCKOM CHCTEMBI.
JlaGopaTopHble ONBITHI. 2.
MoaenupoBaHre IOCTPOCHUS
[lepuonnueckoit cucremsi /. U.
Meunneneena

Onpexaenenne BUAOB Kila
€CTECTBEHHON U UCKYCCT
BeimonHenue npsamMoro 1
nokasarenberBa. Co3man
BBIJICJICHHEM CYIIIECTBCH
00BEKTa U TIPEICTABIICHY
BCHHO-TPA(PUICCKOHN HIIH
CUMBOJIMYECKOH hopme

XuMuUecKasi OpraHusanus
YKUBOM M HEXKUBOU MPUPOIBI

XuMu4eckas opraHusanus )KUBou 1 He-

JKMBOM MIPUPOAbI. XUMHUUYECKHUM COCTaB
sJipa, MAHTUHU U 3€MHOHN KOPBI.
XUMHYECKHE 3JIEMEHTHI B KJIIETKaX
JKHUBBIX OpraHU3MOB. Makpo-u
MHKPOIJIEMEHTBI.

HemoncTpanuu. Mojens cTpoeHus
3E€MHOTO Il1apa B IMONEPEUYHOM pa3pese

XapaKkTepUCTUKA POJIH X!
B ’KHBOM U HEXKUBOU MPH
CocraBiieHre aHHOTAINH
OnpenencHue menu y4ueo
MTOMOIIIBIO YYUTENS U CaN
CPEICTB €€ OCy-
IIECTBJICHUS TI0 TUIaHY, C
LIEJIBIO U ITPY HEOOXO THN
OIIMOKH C TIOMOIIBIO YUV
CaMOCTOSTEILHO

KJ'IaCCI/I(l)I/IKaLII/If{ XUMHNYCCKHNX
peaKL{I/Iﬁ 110 pa3jJIM4YHbIM
OCHOBAaHHUAIM

O00011IeHHE CBEIEHUN 0 XUMHUYECKUX
peaknusx. Knaccudukanus
XUMUYECKUX PEAKITHH 10 pa3InIHbIM
OCHOBAHHSIM: COCTaBY M YUCITY
pearupyoiImx 1 00pa3yromuxcs
BEILIECTB, TEIJIOBOMY 3 (DeKTy,
HaTpPaBIEHUIO, U3MEHEHUIO CTEeTIeHEN
OKHCJICHHS DJIEMEHTOB, 00pa3yIONInX
pearupyroiue BemecTna, dase,
UCIIOJIb30BAHUIO KaTaanu3aTopa.
JlaGopaTopHble ONBITHI. 3.
3amMeleHue Keae30M MeId B pacTBOPE
cynbgara memu (I1)

OnpeneneHust TOHSATUM «
peaKIusy, «PEeaKIMu COe
Pa3IIOKCHUSY, «PEAKIIUN
3aMEICHU, «PEAKIUH ]
«OK30TEPMUYECCKUE PEaKI
CKHE peaKInmn», «o0paTH
«HEeoOpaTHUMbIE PEAKITNH:}
BOCCTAHOBUTEJIbLHBIC peal
PEaKIUNy, «rE€TEPOTECHHb
«KaTATMTHYECKUE PEaKII}
«HEKaTaTUTHYECKUE peat
3¢ (HEeKT XUMHIECKOH pea
XapakTepucTUKa XUMHYE
Pa3IMYHBIM MPU3HAKAM.

[TonsiTHE O CKOPOCTH XMUMUYE-
CKOM peakuuu

[ToHsiTHE O CKOPOCTU XUMUUYECKOU
peaxkunn. OakTopsel, BAUSAIOIIUE HA
CKOPOCTbh XUMUYECKUX PEAKIUN.

MonenrpoBaHue «KUIISII
3aBUCUMOCTb CKOPOCTH >
OT TEMIIEpaTyphl pearup;




JlemoHcTpanuy. 3aBUCUMOCTb CKOpPOC-
TU XUMHUYECKOH peakluu OT IPUPOIbI
pearupymouux BelecTB. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOU PEaKLMU OT
KOHLIEHTPALIUU PEArupyroIux
BELIECTB. 3aBUCUMOCTb CKOPOCTH
XMMHUYECKON PEaKLMU OT ILIOLAAN
CONPUKOCHOBEHHUSI pearupyroumx
BELIECTB ((«KUISALIUI CIIOW»).
3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peakuuu OT TeMIepaTypsl pearu-
PYIOLIUX BEILECTB.

JlabopaTtopHblie onbIThI. 4. 3aBUCH-
MOCTb CKOPOCTH XUMUYECKOW peaKuu
OT MPUPOBI pearupyroIIuX BEIIeCTB Ha
npUMepe B3aUMOAECUCTBUSI KHCIIOT €
MeTayIaMu. 5. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEaKLUH OT
KOHLIEHTPAILUK Pearupyronx BeIecTB
Ha IpUMepe B3aUMOAEUCTBUS LINHKA C
COJISTHOM KMCJIOTOM pa3IM4HON
KOHIEHTpaluu. 6. 3aBUCUMOCTb
CKOPOCTH XUMUYECKOU PeaKuu OT
IJIOLIAAU COTIPUKOCHOBEHHUSI pea-
TUPYIOIINX BEIIECTB.

npumepe

Ornpenenenue MOHATUSA «
peaKIum».

OObsicHEeHUE C MIpUBEICH
BITUSTHUSL HEKOTOPBIX (PaK
XUMHYECKUX peakuuil. H
OIHUCAHUE PEAKIIUN MEK]
MTOMOIIIBIO €CTECTBEHHOT"
POJHOTO) A3bIKA U SI3bIKA
[IpoBeaeHue onbITOB, IO
3aBUCUMOCTBH CKOPOCTH X
OT pa3Iu4HbIX (PaKTOPOB

7 KartanuzaTtopsl Karanuzatops! u karanus. OnpeaeneHne MOHITHS «
NHrn6mTopbl. AHTHOKCH/IAHTHI. HaOironenune u omnmmcanu
JemoHncTpanyn. 'oMOreHHbIi 1 BEIIIECTBAMHU C IIOMOIIBLIC
reTEePOreHHbIN KaTaIu3bl. (pycckoro Wiv poTHOTO)
DepMEeHTaTUBHBIN KaTaaus. [IpoBeaeHue ONbITOB, MO
Nurunduposanue. JlabopaTopHbie BIIMSIHUE KaTaJIu3aTOPOB
OmNbITHI. 9. PazyoxxeHne nepokcuia XUMUYECKOHN peakiuu
BOJIOPO/Ia C MOMOIIBIO OKCHIA
mapranna (IV) u katanassr. 10.
OO0HapyxeHue Karajia3bl B HEKOTOPBIX
MHIIEBBIX MpoayKTax. 11.
HNHrubupoBaHue B3anMo ICHCTBHS
KHCJIOT C METAJNIAMU YPOTPOIIUHOM
8-9 O60061menue u [IpencraBnenune nHGOPM
CHUCTeMaTH3allMsl 3HaHUH 110 «BBenenue. O0mas xapa
teMme «BBenenue. OOmas XUMUYECKUX DJIEMEHTOB
XapaKTePUCTUKA XUMHUYECKUX peaknuid. [leproanuecky
3JIEMEHTOB U XUMHUYECKUX CKasi CUCTeMa XMMUYECKI
peakiui. [lepuonnueckui MenneneeBa» B Buje Tac
3aKkoH U Ilepnonnueckas cu- KOHCIIEKTa, B TOM YHCJIEe
cTeMa XUMHUYECKUX cpencts UKT
anemeHToB /. 1. Mennene-
€Ba»
10 Kontponsnas Nel «BBenenue.

OO6mras xapakTepucTuKa
XUMHUYECKHX AJIEMEHTOB U
XUMHUYECKUX peakuuit. [lepu-
oauveckuil 3axoH u Ilepuoau-
yecKasl CUCTEMa XUMUYECKHUX




anemeHToB [[. 1. Menene-
eBay

TEMA 1. METAJLJIBI (18)

111

Bek menHbIi, OpOH30BEIH,
JKCJIC3HBII

Merasuibl B HICTOPUM Y€JI0BEYECTBA

Boluucienust no XuMu4ecKum
YPaBHEHUSIM PEAKLUM, IPOTEK
METAJUIOB U UX COCTMHEHUN.
[Tox6op (¢ MOMOIIBIO YIUTEIIS
SHIUKIIONIEIUM, CITPABOYHHUKO]
U APYTrUX UCTOYHUKOB HHDOPN
JUIsl pelieHus y4eOHbIX 3a/1ad.
CormocrapiieHrue HHPOPMAITHH,
Pa3IUYHBIX UCTOYHHUKOB.
CocTaBjieHHE pEleH31H Ha TEF

2/12

[TosoxeHne 31eMeHTOB-
MeTaiuioB B [leproauyeckoit
cucreme /1. 1. Menneneera
1 0COOEGHHOCTHU CTPOCHUS UX
aToMoB. du3nyeckue
cBoiicTBa MeTauioB. CriiaBbl

ITonoxeHue MeTaioB B
Ilepuoaudeckoit cucreme
XHMHUYECKHX dyieMeHToB J]. 1.
Menneneera. Metananueckas
KpUCTaJUIMUECKasl perieTka u
METaJNIMYeCKass XUMHIECKast CBS3b.
OO6mme ¢puzndecKkre CBOMCTBA
meTaioB. CILTaBel, X CBOMCTBA U
3Ha4eHue. JleMoHcTpanuu.
OO0pa3s1ibl CIUTaBOB

OrnpesienieHne MOHATHS «METal
CocraBiieHHE XapaKTEPUCTUKY
TOB-METAJIJIOB I10 KX IOJIOKEH
CHCTEME XUMHYECKHX DJIEMCH]
XapakTepuCTUKa CTPOCHHUS U (
CBOCTB ITPOCTHIX BEIIECTB-ME
OO0OBscHEHNE 3aBUCUMOCTH CB(
MpeICKa3aHNe CBOMCTB) XUMM
METaJIOB OT IoJIoKeHus B Ile
XHMHUYECKUX dyiemenToB J[. U.
YcraHoBieHne MPUYUHHO-CIIE,
MEXIYy CTPOCHHEM aToMa, XUM
TUTNIOM KPUCTAJTTMYECKOU PeIIL
COCMHEHUH, NX 00IMUMH (PU3]

3-4/13-
14

XUMHYECKHE CBOMCTBA
METAJJIOB

XuMHYECKHEe CBOMCTBA METAJIJIOB
KaK BOCCTAHOBHUTEJICH, a TAKKE B
CBETE UX MOJIOJKEHUS B
AIEKTPOXUMHYECKOM PSITY
HaIPsKEHUH METaJIoOB.
JemoHncTpanuu. Bzanmoaericreue
METAJIIIOB C HEMETaIIaMH.
JlaGopaTopHbIe ONBITHI. 12.
B3aumoaerictBue pacTBOpoB
KHCJIOT U COJIEH ¢ MeTajIaaMH

OnpeneneHne NOHATHUS «PsIX a
XapakTepHUCTUKAa XMMUYECKHAX
IIECTB-METAJUIOB.
OOBsicCHEHHE 3aBUCUMOCTH CBC
IpeJcKa3aHue CBOIMCTB) XUMU!
METAJIJIOB OT NoJoxeHus B Ile
XHMHUYECKUX djiemenToB JI. W.
CocraBieHrE MOJIEKYIISIPHBIX
XapaKTEePU3YIOUINX XUMHYECKI
U UX COCIMHEHUN: 3JIEKTPOHHE
IIPOLIECCOB OKUC- JIECHUSA-BOCCT
IIEKTPOJINTUYECKON JTUCCOLHUE
IIOJIHBIX ¥ COKPALICHHbBIX HOHE
peaxkuuil C y4acTUEM IEKTPOJ
YcTaHoBIeHNE IPUYMHHO-CIIE
MEXy CTPOCHHEM aTOMa, XUM
TUIIOM KPUCTAJUINYECKOM pelLl
COEIMHEHUH, UX XUMUYECKUM]
HaGronenue u onucanue Xum
skcnepuMeHTa. IIpencrasieny
TabJIMIL, CXEM, OIOPHOTO KOHC
npumeHeHneM cpencts M KT




5-6/15-
16

Metaniasl B Ipupoe.
OO61me crnocoObl UX
MOJIYYECHHUSA

Meraiel B mpupojie. O0rme
CIOCOOBI MX TIOJTyYSHHUS.
JlaGopaTopHble onbIThHI. 13.
O3HaKOMIICHHUE C pyJaMH Keje3a.
14. OkpaimuBaHue MmiaMeHu
COJISIMH IEJIOYHBIX METAIIJIOB

CocraBiieHHE MOJIEKYISIPHBIX
AIIEKTPOHHBIX YPaBHEHUHN TPO]
BOCCTaHOBJICHUS, XapaKTEPHU3)
[IOJIy4YEHUS] METAJJIOB.
[Ton6op (¢ MOMOIIBIO YUUTEIIS
SHUUKIIONEIUH, CIIPABOYHHUKO}
U IPYTUX UCTOYHUKOB HH(OPN
JUIsl pellieHus y4eOHbIX 3a/1ad.
CormocrapiieHrue HHPOPMAITHH,
Pa3IMYHBIX UCTOYHUKOB

7117

[TonsATHE O KOPpPO3UH
METaJIOB

Koppo3sus Metanios u crnocoObl
OOpBOBI C Hel

OnpeneneHus TOHATHI «KOPP:
KOPPO3US», «IIIEKTPOXUMUYEC
Wnnmroctparus NoOHATHH «KOPf
KOPPO3US», «IIIEKTPOXUMUYEC
IpUMepamMu IIPOIIECCOB, TTPOHC
Pa3IMYHBIMU METAJUIaMHU. Xap
3aIUTHl METAJUIOB OT KOPPO3H

8-9/
18-19

OO01as XxapakTepucTUKa 3Jie-
MeHTOB |A TpynmbI.
CoennHeHns MEeJI0YHbIX Me-
TaJJIOB

OO011as XxapakTepucTUKa
HIEJI0YHBIX METAIJIOB. MeTasuibl B
npupojie. O0mme crnocoosl X
noJsiyaeHusi. CTpoeHHe aTOMOB.
[[{ero4HBIE METAIUIBI — MPOCTHIE
BellecTBa. BaxkHenmme
COCIMHEHUS IIEIOYHBIX METAJJIOB
— OKCH/IBI, THAPOKCHUIBI M COTTH
(xmopubl, KapOOHATHI, CYJIb(aThI,
HUTpPAThI), UX CBOWCTBA U TIPUMeE-
HEHHE B HAPOJHOM XO35MCTBE.
Kanwuitabie ymoopeHus.
Hemonctparmu. O6pasibl
IISJIOYHBIX U IIEIOYHO3EMETbHBIX
MeTaJu1oB. B3aumoneicreue
HaTpHs, JUTHUS ¢ BoOoii. B3au-
MOJICHCTBUE HATPHS C KUCIOPOJIOM

Omnpenenenne NOHITHS «IIEJIO
CocTaBiieHHE XapaKTEPUCTUKE
0 WX NoJI0KeHuto B [lepuoan
XHMHUYECKUX djieMeHToB [[. 1.
XapakTepuCTUKa CTPOEHHUS U (
XUMHUYECKUX CBOUCTB IETOYH
XapaktepucTuka GU3HIeCKuX
CBOWCTB OKCUJIOB U THAPOKCH]
MeTauioB. OOBsICHEHHE 3aBHUC]
MpeJICKa3aHNe CBOMCTB) IO
nojioxkeHus B [lepuoanueckon
anemenToB JI. . MenaeneeBa
CocTaBiieHHE MOJICKYJISIPHBIX |
XapaKTepU3YIOINX XUMHUYECKL
METAJIOB U UX COCIUHEHUH: 3
YpaBHEHHUH MPOLECCOB OKUCIIE
YPaBHEHUH 3IEKTPOTUTUYUECKC
MOJIEKYJISIPHBIX, TTOJIHBIX U COK
YpPaBHEHUH PEAKIUN C yUaCTHC
YcraHoBeHUE MPUUYUHHO-CIIE,
MEXK1y CTPOECHHUEM aTOMa, XUM
TUIIOM KPUCTAJTIMYECKOM pelil
METAJJIOB M UX COCIMHEHUH, N
cBoiicTBaMu. Bbruncienus no
dbopmyIaM U ypaBHEHHSIM peal
YYaCTHEM IIEJIOYHBIX METAJLIIO

10-11/
20-21

IllemoyHO3eMEIbHBIE META-
npel. CoeqnHEHNS IETI0YHO-
3eMEILHBIX

OO1as XxapakTepucTuKa
AJIEMEHTOB TNIaBHOU moArpymmsl 11
rpynnsl. CTpoeHue aTOMOB.
[[{enoyHO3eMENbHBIE METAIIIIBI —
IIPOCTHIE BellecTBa. BaxkHenmue
COEIMHEHUS 11IEJT0YHO3EMENBHBIX
METaJUIOB — OKCH/IbI, THIPOKCHUIbI
U COJH (XJIOPUJIBI, KApOOHATHI,
HUTpATHI, cyabdarsl, Gpocdarsr), ux
CBOICTBA U IPUMEHEHHUE B
HAapOJHOM XO3SIHCTBE.

OmnpeneneHne NOHATHS «ILIEIIO
MeTaibly. CocTaBIeHUE Xapa
LIEJI0YHO3EMEIIBHBIX METAJIIIO!
Ilepuoanueckoii cucTeMe XUM
H. MenneneeBa. XapakTepucT
(bU3NUECKUX U XUMHUYECKUX CR
LIEJI0YHO3EMEIIBHBIX METAILIO!
(bU3NUECKUX U XUMUYECKUX CR
TUAPOKCHUIOB LIET0YHO3EMEID
OO0BsicHEHHE 3aBUCUMOCTH CBC
IIPEJICKAa3aHUE CBOMCTB) LSO




Jlemoncrpanun. Bzaumoeiicteue
Kaiblus ¢ BOJoN. B3aumoielicteue
MarHus ¢ KHUCJIOPOIOM.
JlaGopaTopHble onbITHI. 15.
BzaumojelicTBrUE KaJIbIUS C BOJIOM.
16. ITomyyenue ruapokcuga
KaJIBITUS M UCCIICIOBAHNE €TO
CBOICTB

METAJIJIOB OT MoJioXkeHus B Ile
XUMHUYECKUX 3eMeHToB /1. .
CocraBiieHHE MOJIEKYIISIPHBIX
XapaKTEPU3YIOUIUX XUMUYECKI
3EMEJIbHBIX METAJIJIOB U UX CO¢
AJNIEKTPOHHBIX YPAaBHEHUM MPO]
BOCCTAHOBJICHHUSI; YPABHEHHUM -
JIUCCOIUAIINN; MOJICKYJISIPHBIX
COKpAIICHHBIX HOHHBIX YPaBHE
Y4aCTHEM 3JIEKTPOJIUTOB.
YcTaHoBIEHUE TPUYUMHHO-CIIC
MEXy CTPOCHUEM aTOMa, XUM
TUIOM KPUCTAITIMYECKOM eI
EJI0IYHO3EMEIIbHBIX METAILIO}
XHMHUYECKUMU cBoMicTBamMu. H
OIMHUCAaHUE XUMHUYECKOTO IKCIIE
10 XUMHAYECKUM (opMysIaM u
MPOTEKAIOIIUX C YIACTHEM IIIE
METaJIJIOB M X COeINHEHUI

12-13
122-23

AJITOMUHUN U €ro
COEeIUHEHUS

Crpoenue atoma, GuU3NYECKUE U
XUMHUYECKHE CBOMCTBA ATFOMUHUS
KaK MPOCTOTO BEIIECTBA.
CoenuHenns allfOMUHUS — OKCHUI
Y THAPOKCHI, X aM(pOTEPHBIN
xapakrep. Baxnelmme cou amro-
MuHusl. [I[puMeHeHne amoMUuHUS U
€ro COeIUHEHU.

JlabopaTopHble onbIThI. 17.
[Tonydyenne ruapokcuaa
ATIOMUHHMS ¥ KCCIICIOBAHUE €T0
CBOMCTB

CocraBiieHrEe XapaKTEPUCTUKY
noJjioxkeHuro B [leproanyeckol
anemenToB JI. . MenaeneeBa
XapakTeprucTHKa CTPOSHHUS, ()
XUMHYECKUX CBOMCTB allOMHUH
XapakTeprucTuka (pu3HIecKux
CBOMCTB OKCHJIa U THIAPOKCH/IE
OO0bsicHEHNE 3aBUCUMOCTH CBC
HUE CBOWCTB) aTFOMUHUS OT TIC
[Iepuoauyueckoit cucteme Xum
H. Menneneena.

CocraBiieHHE MOJIEKYIISIPHBIX
XapaKTEPHU3YIONTUX XUMUYECKI
1 €ro COSMHEHUN: AIEKTPOHH
MIPOIIECCOB OKUCIICHHSI-BOCCTA
ANMEKTPOJIUTUUECKON JTUCCOIIHE
MTOJTHBIX M COKPAIIICHHBIX HOHE
PEaKIMA C y9aCTHEM DJIEKTPOJ
YcTaHoBIeHHE TPUYMHHO-CJIE,
MEXy CTPOCHHUEM aTOMa, XUM
THUTIOM KPHCTAJUTMYECKOM pert
COCMHEHUH, €r0 XUMHYECKUM
HabGnronenue u onucanue Xum
AKCIIEpUMEHTA. BhIunciaeHus 1
dbopMynam U ypaBHEHHSIM peal
Y4aCTHEM QJIFOMUHUSA U €r0 CO

14-16
124-26

Keie3o u ero coeTMHEHUS

Crtpoenue atoMa, GU3NYECKUE U
XUMHUYECKHE CBOMCTBA )Keje3a Kak
IIPOCTOTO BEIIECTBA.
Ienetnyeckue psaasl Fe?* u Fed*,
Baxnelimme conu xenesa.
3HayeHue Kele3a U ero
COEAMHEHUH JIs1 PUPOJIbI U Ha-
POJIHOTO XO3SIMCTRA.
JemoncTpanuu. Bzanmonaeiicteue
METAJJIOB C HEMETaJlJIaMU.

CocraBiieHHe XapaKTEPUCTUKY
noJioXkeHuro B [leproanueckos
snemeHTOB JI. . Menaeneena
XapakTepucTuka cTpoeHus, ()
XHMHUYECKHUX CBOMCTB JKene3a.
XapakrepucTruka (GU3HICeCKUX
CBOMCTB OKCUJIOB U TUAPOKCH]
OOBsCHEHNE 3aBUCUMOCTH CBC
MpeCKa3aHue CBOMCTB) JKelle3
Ileproinueckoy cucTteme Xum




TTonyueHue ruipOKCUIOB KeJie3a
(IT) u (I1I). JIaGopaTopHbIe
onbIThI. 18. B3aumopeiicTeue
JKeje3a ¢ COJITHOM KUCIIOTOM. 19.
[TosryueHune ruipOKCUIOB Kelle3a
(I) u (III) 1 u3y4yeHue ux cBONUCTB

N. MenneneeBa. CoctaBieHue
YPaBHEHUH PeaKLUl, XapaKTef
XUMHYECKUE CBOMCTBA JKele3a
IEKTPOHHBIX YPABHEHUH IIPO]
BOCCTAHOBJICHHUSI; YPABHEHHU -
JIUCCOIMAIINN; MOJICKYJISPHBIX
KpalIeHHbIX HOHHBIX YPaBHEH]
Y4aCTHEM DJICKTPOIUTOB.

YcTaHoBIEHUE TPUUUMHHO-CIIC,
MEXy CTPOCHUEM aTOMa, XUM
TUINIOM KPUCTAJIMYECKOM PEILL
COCIMHEHHUH, €r0 XUMHUIECKHUNM

17-18/ O00011eHNEe 3HAHUN 10 TEME Brraucnenus mo XuMu4eCcKuM
27-28 «MeTamisny YPaBHEHHUSM PEAKIIUH, IIPOTEK
METaJIJIOB M NX coeaqnHeHni. [
uHpopMmaruu 1o Teme «Metan
CXeM, OTIOPHOTO KOHCIIEKTa, B
npumenenueM cpeacts 1 KT.
[ToHMMaHwe TPUYNH CBOETO H
c1oco00B BBLIX0Ja U3 3TOH CUT
19/29 KontposnbHast
pabotaNe2«MeTamib»
TEMA 2. IPAKTUKYM 1. «CBOMCTBA METAJIJIOB U UX COEJIMHEHUI» (2)
1/30 Pemenue skcme- Pemenne sxcniepuMeHTaIbHBIX DKCIIEpUMEHTAIIBHOE HCCIICI0

PHUMCHTAJIBHBIX 3a]1a4 Ha
pacro3HaBaHUE U TIOJy4YeHUE
COEIUHEHNN METAJIOB

3aJla4 Ha pacCiiO3HaBaHUC U
IMOJIY4YCHUC COCILI/IHGHI/Iﬁ METAaIJIOB

METaJIJIOB M UX COCNHEHUH, P
AKCIIEPUMEHTAJILHBIX 33724 TIC
Pa6ora ¢ mabopaTopabsIM 000p
TEIBLHBIMU TPUOOPAMU B COOTI
TEXHUKH O€301TaCHOCTH.
HaOimronenune cBOCTB METAILT
SIBJICHUH, IIPOUCXOAIINX C HU
Ornucanre XUMUYECKOTO IKCTI
€CTECTBEHHOTO (PYCCKOTO HIIH
SI3bIKA XUMHH.
dopMyIIMPOBAHHE BHIBOJIOB TIC
MIPOBEACHHOTO IKCIIEPUMEHTA.
Ornpenenenne (UCxXoas U3 yue(
HEO0OXOMMOCTH MCTIOJIb30BaH
AKCIIEPUMEHTA

TEMA 3. HEMETAJLIBI (25)




2/31

OOmast xapakTepuCTHUKA
HEMETaJIOB

OO6I1ras xapakTepucTUKa
HEMETAIIJIOB: MOJIOXKEHUE B
[Iepuoanueckoii cucreme
XUMHUYECKHX dieMeHToB J[. U.
MenneneeBa, 0COOEHHOCTH
CTPOEHUS aTOMOB,
AIEKTPOOTPUIIATENBHOCTH (D0)
KaK Mepa «HEMETALTHIHOCTHY, PSIJT
20. Kpucrainmuyeckoe cTpoeHue
HEMETAIJIOB — MPOCTHIX BEIIECTB.
Annorponus. Ou3ndeckue
CBOMCTBa HEMETAJLJIOB.
OTHOCHUTENHFHOCTD TTOHSTHI
«METaD» U «HEMETAILD»

OmnpeneneHus MOHSATUI «HEME
«aJUIOTPOIHBIC BHIOM3MEHEHY
XapakTepuCTUKa XUMAYECKUX
HEMETAJJIOB: CTPOCHHE, (PU3UT
HeMeTauioB. CocTaBlIeHUE HA:
HEMETAJIOB 110 (POpMyJie U UX
OO0bsicHEHHE 3aBUCUMOCTH CBC
IIpEJICKa3bIBAHNE CBOICTB) XM!
HEMETAJUIOB OT MOJIOKEHNS B |
CUCTEME XUMHUYECKHX JICMEH1
YcTaHOBIEHUE TPUYUMHHO-CIIC
MEXTy CTPOCHHEM aTOMa, XHM
TUIOM KPUCTAITIMYECKOM eI
COCIMHEHUH, NX (PU3NICCKUMI
B nuanore ¢ yuutesnem Bbpade
OTICHKH ¥ OTIPEJICIICHNE CTETICH
BBITIOJTHEHUS CBOCH pabOTHI M
13 UMEIONIUXCS KPUTEPHEB, CO
KPUTEPUEB OIICHKU M UX HCIIO)
OTICHKH ¥ CAMOOIICHKH

3-4/
32-33

OO0mre XUMHIECKHE
CBOMCTBA HEMETAJIJIOB.
HemeTtannsr B mpupoae u
CHOCOOBI UX MOJTyYEHUs

O01re XuMAYECKUE CBOMCTBA
HEMETAIIOB

XapakTepruCcTHKa XUMHUYIECKUX
HEMETAJIJIOB: CTPOEHHUE, pu3ne
HeMeTauioB. COCTaBJIEHUE Ha:
HEMETAJIJIOB 10 GopMyJie U UX
CocraBieHne MOJIEKYISIPHBIX
XapaKTEePU3YIOIINX XUMHUYECKI
HEMETAJIJIOB U UX COEIMHEHUN
YpaBHEHUH MPOIECCOB OKUCIIE
YcTaHoBIeHHE TPUYUHHO-CIIE
MEXI1y CTPOCHHEM aTOMa, XUM
TUIIOM KPUCTAJUIMYECKOM pelll
COEIMHEHUH, UX XUMUYECKUM]
BrinosineHue pacyeToB MO XM
YpaBHEHUSAM pEaKui, MPOTEeK
HEMETAJIJIOB M UX COEIMHEHUH

5/34

Bonopon

[TonoxxeHnue Boopoaa B
Ilepuoaudeckoii cucreme
XHUMHYECKUX 31eMeHTOB /I, H.
MengeneeBa. CTpoeHue aroma 1
MOJIEKYJIbl. PUBHMYECKUE U XUMUYE-
CKHE CBOMCTBA BOJOPOAA, €TO
MOJIYYCHHUE U PUMCHEHHUE.
JlabopaTtopubie onbIThI. 20.
[Tonyyenue u pacno3HaBaHue
BOJIOpOJA

XapakTepucTUKa BOJIOPOA: C1
XUMUYECKUE CBOMCTBA, MOJTYUX
CocraBiieHHE Ha3BaHUM coeln
dhopMmyite 1 uX GopMyJI 110 Ha3
OO0BsICHEHNE 3aBUCHUMOCTH CBC
MIPEACKa3bIBAHUE CBOICTB) BO]
B [lepuoanyeckoii cucreme xu
J1. 1. MenaeneeBa. CocTaBict
YPaBHEHUH pPEaKLUl, XapaKTe|
XUMHUYECKUE CBOVICTBA BOJIOPO
YPaBHEHUH MTPOLECCOB OKUCIIE
MOJIEKYJISIPHBIX, TTOJTHBIX U COK
YPaBHEHUH PEaKLUN C y4aCTHUE
YcraHoBiaeHUE MPUUUHHO-CIIE,
MEXy CTPOEHUEM aTOMa, XUM
TUTIOM KPUCTAJITHYECKOM pelil
(UBUYECKUMU U XUMUYECKIMI
HabGnronenue u onucanue Xum
AKCHEPUMEHTA IO PACTIO3HABA
BrlnonHeHue pacueroB Mo XUN




YPaBHEHUSIM PEAKLUM, IPOTEK
BOJIOPOJIA M €70 COCUHECHUI

6/35 Bona Crpoenue mouiekynsl. Bonoponnas | XapakrepucTuka BOJAbL: COCTal
XUMHYECKas CBsA3b. PU3NUECKUE XUMHYECKUE CBOMCTBA, HAXOK
CBOMCTBA BOJIbl. AHOMAJIUU npuMeHnenne. CocTaBlIeHUE MC
CBOMCTB BOJbI. | uapoduibHbIe 1 YPaBHEHUH pPeaKLUd, XapaKTef
ruapooOHBIC BENIECTBA. XUMHUYECKHE CBOMCTBA BOJIBI, -
XUMHYECKUE CBOMCTBA BOJIBI. YpPaBHEHUH MPOUECCOB OKUCIIE
KpyroBopoT Boasl B ipupoe. YcraHoBieHne MPUYUHHO-CIIE,
Bonoouncrka. Aspanus BOJbI. MEXKy XMMUYECKOH CBSI3BIO, T
BriToBBIe (DMIBTPEI. MUHEPATBHBIC | KPUCTALUTHYCCKOU pEIIeT-
BOJIbL. JlucTrimpoBaHHas KU BOJIbI, €€ (PH3UICCKIMHU U X
BO/Ia, €€ MOJyYeHue u BaMH.
npumeHenue. JlaboparopHsie BrinonHeHue pacueToB 1o Xu
onbIThl. 21. UccnenoBanue YPaBHEHUSIM PEAKIUM, POTEK
MOBEPXHOCTHOTO HATSHKEHUS BOJIBI. | BOJIBI
22. PactBOpeHue nepMaHraHaTa
KaJIis WK MEHOTO Kyropoca B
BOJIE.

23. 'maparanust 06€3BOKEHHOTO
cynsdara meau (11). 24.
H3roToBneHne rurncoBoro
oTreyarka. 25. O3HakoMIIeHUE C
KOJUIEKIIHEH OBITOBBIX (DMIIBTPOB.
26. O3HaKOMJIEHUE C COCTAaBOM
MHHEPAIBHON BOJIbI

7/36 l"anorensr OO0mas xapakKTepuCTHKA XapakTepruCTHKA TaJOTCHOB: C
rajoreHOB: CTPOCHHUE aTOMOB; Y XMMUYECKHE CBOWCTBA, MOy
IIPOCTHIE BEUIECTBA U OCHOBHBIE CocraBiieHre Ha3BaHUN COeU
COCIMHEHUS TAJIOTCHOB, UX dbopmyne u ux Gopmys mo Haz
cBoiictBa. Kparkue cBenenus o OO0bscHeHre 3aBUCUMOCTH CBC(
xJiope, opome, GpTope u Hoje. MPEACKa3bIBAaHUE CBOMCTB) rall
[IprMeHeHne rajJoreHoB U UX B [lepunoanyeckoii cuctemMe xu
COCJIMHEHUI B HAPOJHOM J. . MenaeneeBa. CocTaBietr
XO3SIUCTBE. YpaBHECHHUI peakLuil, XapaKTe|
Hemonctparmu. O6pasibl XUMHUYECKHUE CBOMCTBA rajiorel
rajoreHoB — MPOCTHIX BEIIECTB. YPaBHEHUH MPOLIECCOB OKHCIIE
B3anmojelicTBrE rajnoreHoB ¢ YcTaHoBieHne TPUUMHHO-CIIE,
HaTpPHUEM, ATFOMUHUEM. MEXy CTPOEHUEM aTOMa, XUM
BriTecHenue xsopom 6poma uiu TUIIOM KPUCTAJUIMYECKOM pert
1oJia U3 PaCTBOPOB UX COJIEH (bU3NYECKUMU U XUMUYECKUMI

BrlnonHeHue pacueToB 1O XUN
YPaBHEHUSIM PEAKLIMii, IPOTEK
raJjlor€HOB

8/37 CoenuHeHus rajJoreHoB OCHOBHBIE COETMHEHUS TAJIOTEHOB: | XapaKTepUCTUKA COETMHEHUN

raJIOT€HOBOJAOPObI, COIH
raJIOT€HOBOJAOPOIHBIX KHCIIOT.
Hemonctparmu. O0pa3ibl
HOPUPOIHBIX COEAMHEHUH XJopa.
JlaGopaTopHbie ONbITHI. 27.
KavecTBenHas peakius Ha
rajloreHH/1-MOHbBI

buznyecKkue 1 XUMUYECKHE CB
MPUMEHEHUE.

CocraBieHne Ha3BaHU COeU
dbopmyne u ux hopMyn 1o Ha3
CocraBieHre MOJICKYIISIPHBIX
XapaKTEePU3YIOMINX XUMUYECKI]
COEIMHEHUH TaJOreHOB, JIEKT
IPOIIECCOB OKUCIICHUA-BOCCTA
AIIEKTPOJIUTUIECKOU TUCCOITHE
MIOJIHBIX ¥ COKPAIICHHBIX HOHF




peaKkiuil ¢ y4acTUEM DJICKTPOJ
YcranoBieHre IPUYUHHO-CIIE,
MEXY XUMAYECKOU CBSI3BIO, T
KPUCTAJUIMYECKOM PELIETKU CC
uX (pU3NYECKUMH U XHMHUYECK
HabGmronenue u onucanue Xxum
AKCIIEPUMEHTA 10 Pacro3HaBal
, MIOJIUI-UOHOB. BrinoaHeHueE |
XUMHUYECKUM (hopMyrnam u ypa
MIPOTEKAIOIIUX C YIACTHEM COE

9/38

Kucnopon

CrpoeHue aToMa U aJlJIOTPOIIUS
KHCIJIOPOJIa; CBOMCTBA U
IPUMEHEHHE eTO aJUTOTPOITHBIX
Moaubukamuii. Jlaboparopubie
onbIThl. 28. [TonydyeHue n
pacrio3HaBaHHe KHCIOPOaa

XapakTepucTruKa KUCIOpoaa: (
($u3HYEeCKUEe U XUMHUYECKUE CB
MIPUMEHEHUE AJUTOTPOITHBIX MC
CocraBiieHHE Ha3BaHUM COEIH
dhopmyite u ux GopmyJ IO Ha3
OO0bsicHEHNE 3aBUCUMOCTH CBC
MpeICKa3bIBaHNE CBOMCTB) KH(
B [leproanueckoit cucreme Xu
JI. 1. MenneneeBa. CocTaBier
YPaBHEHUH peaklni, XapaKTef
XHMHUYECKHUE CBOMCTBA KHCJIOP
YpaBHEHUH MPOLECCOB OKUCIIE
YcTaHOBIEHHE TPUIHMHHO-CIIC
MEXIy CTPOCHUEM

aToMa, XUMHUYECKOU CBS3BIO, T
TAJTMYECKOU PEIIeTKN KUCIIOf
1 XUMUYECKUMH CBOWCTBaMHU.
BrimoHeHHE pacueToB Mo XU
YPaBHEHUSIM PEAKIUM, MPOTEK
KHCIIOPOJia

10/39

Cepa, ec Gpuznyeckue u
XHUMHYCCKHE CBOMCTBA

CrpoeHnue aTomMa M aJlIOTPOTIUS
CepbI; CBOMCTBA M PUMCHEHHUE
POMOHYECKOI CephI.
Hemonctpanuu. Bzanmopaeiicteue
CephI ¢ METaJIaMH, BOJIOPOJIOM H
Kkucjaopoaom. JlabopaTopHbie
onbITh. 29. ['OpeHue cepnl Ha
BO3/IyXE U B KUCIIOPOJE

XapakTepuCTHKA CEePhI: CTPOEH
($U3HYECKUEe U XUMHUYECKUE CB
MIPUMCHEHHE.

CocraBieHHE Ha3BaHUH Coeau
dhopMmyite 1 uX GopmyJ IO Ha3
OO0OBscHEHNE 3aBUCUMOCTH CB(
BaHUE CBOMCTB) CEPHI OT II0JIO;
KOH CHCTEME XMMHYECKHUX DJIE
JIeeBa.

CocraBiieHHE MOJIEKYIISIPHBIX
XapaKTePU3YIOIHNX XUMHYUCCKI
AIEKTPOHHBIX YPAaBHEHUH IPO]
BOCCTAHOBJICHHS.
YcTaHoBIEeHUE TPUIHUHHO-CIIE
MEXy CTPOCHHUEM aTOMa, XUM
TUTIOM KPUCTAJUIMYECKOM pelll
(GUBUIECKUMU U XUMUYECKUME
BrimoniHeHne pacyeToB MO XM
YpaBHEHUSAM pEaKIui, MPOTEK
cepbl

11/40

CoenuHeHus cepsl

Oxcugpt cepol (1V) u (V1); ux
HOJTy4YeHHUE, CBOMCTBA U
PUMEHCHHE

XapakTeprucTuKa COeIMHEHU N
CKHE ¥ XMMHYCCKHE CBOMCTRBA,
MEHEHHE.

CocraBieHHUe Ha3BaHUM COCIU
dopmyne u ux GopMyI1 o Ha3




CocraBiieHHE MOJIEKYISIPHBIX
XapaKTePU3YIOUIUX XUMUYECKI
COEIMHEHUH CEPBI, JIIEKTPOHH
MIPOLIECCOB OKUCICHUSA-BOCCTA
3JIEKTPOTUTUUECCKOM JUCCOIIME
MOJIHBIX M COKPAILIEHHBIX HOHE
peaKIui ¢ y4acTHEM DJICKTPOJ
YcraHoBieHne NPUYUHHO-CIIE,
MEXy XUMUYECKOMN CBSI3bIO, T
KPUCTAJUIMYECKOM PEIIETKH CC
(UBMYECKUMU U XUMUYECKUMI
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CepHas KUCJIOTa KaK
AIIEKTPOJIHT U €€ COJIH

CepHast KUCIIOTa KaK JIEKTPOJIUT U
€€ COJIU, UX MPUMEHEHHE B
HapOJHOM XO3SICTBE.
JemoncTparmu. O06pa3imsl
MIPUPOJTHBIX COCTUHEHUH CEpPBI.
OO0pa3nbl BaKHEHIIIHX IS
HApOJTHOTO XO3SHCTBA CYIb(}ATOB.
Jladoparopusbie onbIThI. 30.
CpoiicTBa pa30aBIeHHON cepHOM
KHCITOTHI

XapakTepucTruKa CEpHON KHCII
(bu3HYeCKUe M XUMUIECCKHE CB
AIIEKTPOJINTA.

CocraBiieHHE MOJIEKYISIPHBIX
XapaKTePU3YIONINX XUMHUYECK]
KHUCJIOTHI, 3JICKTPOHHBIX YPaBH
OKHCJICHUS-BOCCTAHOBJICHUS, 1
TTOJTHBIX B CO-

KpaIICHHBIX HOHHBIX YPaBHEH]
y4acTUEM DJIEKTPOJIUTOB.
YcraHoBieHne MPUYUHHO-CIIE,
MEX Ty XUMUYIECKOU CBSI3BIO, T
KPUCTAJUIMYECKOM PEIIETKH Ce
(bU3NYECKUMU U XUMUYECKUMLI
HaOironenune u ommmcanue XuMm
HKCIEPHUMEHTA M0 pacro3HaBa

13/42

CepHas KuCIOTa Kak
okuciurtenb. Ilomydaenue u
MPUMEHEHHUE CEPHOM
KHCIIOTBI

CepHast KUCJIOTa KaK OKUCITUTEINb.
[1pon3BOACTBO CEPHOM KMCIOTHI U
ee MpuMeHEeHNe

CocraBieHne MOJIEKYISIPHBIX
XapaKTEePU3YIOIINX XUMHUYECKI
KHUCJIOTHI KaK OKUCIIUTEJS, dJ1€
IIPOLIECCOB OKUCIIEHUSI-BOCCTA
XapakTepucTuKa MoTy4eHus v
KHUCJIOTBHI.

BrinosiHeHue pacyeToB MO XH)
YPaBHEHUSAM pEaKui, MPOTEK
CEpPHOM KUCIIOTBI

14/43

A30T 1 ero cBoiicTBa

CTpOGHI/IC aToOMa U MOJICKYJIBI
a30Ta, CBOMCTBA a30Ta Kak
IMPOCTOIro BECIICCTBA

XapaKTepucTHKa a30Ta; CTPOe
XUMHUYECKUE CBONCTBA, MOJTYUX
CocraBieHHEe Ha3BaHUH coeau
dbopmyre u ux Gopmys o Haz
OOBsCHEHNE 3aBUCUMOCTH CBC
MPEACKa3bIBAaHUE CBOMCTB) a30
[Tepuoauueckoit cuctemMe Xum
U. MenneneeBa. CocTaBlieHHUE
YPaBHEHUH PEaKIUM, XapaKTef
XUMHUYSCKHE CBOMCTBA a30Ta,
YpaBHEHHUH MPOIECCOB OKHUCIIE
YcTanoBieHne TPUUMHHO-CIIE,
MEXKJ1y CTPOCHHUEM aTOMa, XUM
TUTIOM KPUCTAJUIMYECKOM pert
(U3UIECKUMU U XUMUYCCKUMIE
BrlinonHeHue pacueroB 1o XM
YpaBHEHUSIM PEAKIIMi, MPOTEK
a3oTa-
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AMMMaK U ero cBoiicTBa.

AMMMaK, CTpOCHHE, CBOMCTBA,

XapaKTCpI/ICTI/IKa aMMHMaka. CO




Conu aMMOHUA

noiydeHue u npumenenue. Conu
aMMOHHS, UX CBOMCTBA U
npuMeHeHue. JlabopaTtopHbie
onbIThl. 31. 3ydyeHue cBOUCTB
aMmMuaka. 32. Pacrio3HaBaHue
coJiell aMMOHUSI

XUMHWYECKHUE CBOMCTBA, MOJTYU(
CocraBiieHre Ha3BaHUM COJeit
1 uX (OpMyII 110 HA3BAHUIO.
CocraBieHre MOJIEKYIISIPHBIX
XapaKTePU3YIOUIUX XUMUYECKI
COJIEY aMMOHMS, DJIEKTPOHHBI>
MIPOIIECCOB OKUCIICHHUSI-BOCCTA
ANEKTPOIUTUYECKON JTUCCOIIHE
MIOJTHBIX M COKPAILIEHHBIX HOHE
peaKui C y4aCTUEM DIIEKTPOJ
YcTaHoBIEHUE TPUYUMHHO-CIIC
MEXy XUMUYECKOMN CBSI3bIO, T
KPUCTAJUIMYECKON PEIIECTKH an
aMMOHUS, UX QU3UYECKUMU U
CBOMCTBAMU.

HaGnronenue u onucanue Xxum
AKCIIEPUMEHTA 10 Pacrio3HaBal
BrlinonHeHue pacueToB 1o Xuh
YpaBHEHUSIM PEAKIIHH, MPOTEK
aMMHaKa

16/45

Okcunnl a3ota. A3oTHas
KHCJIOTa KaK DJICKTPOJIUT, €€
IIpUMEHEHNE

Oxcupr azota (11) u (1V)
A3OTHas KHCTIOTA KaK dJIEKTPOJINT,
€€ CBOWCTBA M MPUMEHEHHE.
Hemonctparmu. O6pa3ibt
BaXHEHMIINX JIJIsl HAPOIHOTO
XO03SI1ICTBA HUTPATOB.
JlabGopaTopHbIe onbIThI. 33.
CaoiicTBa pa3z0aBiIeCHHOM a30THOU
KHCJIOTBI

XapakTepucTruKa OKCUIOB a30
(bU3HYEeCKHEe U XUMHYECKUE CB
npuMmeHeHnne. CoCcTaBJICHUE Ha
o Gopmyine u ux Gopmyn mo
CocraBieHne MOJIEKYISIPHBIX
XapaKTEePU3YIOIINX XUMHUYECKI
a30Ta,dJIeKTPOHHBIX YPaBHEHU
OKHUCJICHHSI- BOCCTAHOBJICHHUSI,
MOJIHBIX ¥ COKPAIIEHHBIX HOHF
pEaKui C y9aCTUEM DJICKTPOJ
YcTaHoBIeHUE TPUYUHHO-CIIE
MEX1y XUMUYECKOU CBSI3BIO, T
KPUCTAIIMYECKON PEIIETKHU OF
(bU3NYECKUMU U XUMUYECKUMLE
XapaKTeprcTHKa a30THOM KHC
CKH€ U XUMUYECKUE CBOMCTBA
MIPUMEHEHUE.

CocraBieHre MOJICKYIISIPHBIX
XapaKTEePU3YIOMIHNX XUMUYECKI]
KHUCJIOTHI, 3JIEKTPOHHBIX YPaBH
OKHUCJICHUSI-BOCCTAHOBIICHUS; ]
MOJIHBIX ¥ COKPAIICHHBIX HOHF
peaKuil ¢ yuacTueM dJIEKTPOJ
YcTanoBieHne TPUUMHHO-CIIE,
MEXy XUMHUYECKOMN CBSI3bIO, T
KPUCTAJUIMYECKOU PEelIeTKH a3
(U3NYECKUMU U XUMUYECKUMI

17/46

A30THas KHCIIOTa KaK
OKHCJINTCIIb, €€ IIOJIYYCHUC

A3OTHas KUCIOTA KaK OKUCIUTENb.
Hutpatbl u HUTpUTHI, poOIeMa ux
COoIEpKaHUsl B
CEJIbCKOXO35MCTBEHHOU
OPOIYKIHUU. A30THBIE yI0OpEHMUS.
Jlemoncrpanun. Bzaumoeiictere
KOHLICHTPUPOBAHHOM a30THOU
KHUCJIOTBI C MEJIBIO.

CocraBieHNE MOJIEKYIISIPHBIX
XapaKTEPU3YIOIUX XUMUYECK]
KHCJIOTHI KaK OKUCIIUTEIS, dJ1€
IPOLIECCOB OKUCIIEHUA-BOCCTA
XapakTepUCTUKA MOTYUEHHS 2
BrInosiHeHNE pacyeToB MO XM
YpaBHEHMSM PEAKLUH, IPOTEK
A30THOW KHMCJIOTBI




JlaGopaTopHble onbIThI. 34.
Bzaumonericteue
KOHILICHTPUPOBAHHON a30THOU
KHUCJIOTBI C MEJIBIO

18/47

dochop. CoequneHus
docdopa. [Toustue o doc-
(hOpHBIX yIOOpEHUSIX

Crpoenue aToma 1 aJuIOTPOTIHS
docdopa, cBoiicTBa 6er0ro u
kpacHoro docdopa, ux
npumeHenue. OCHOBHBIE
coenuHeHus: okcua pocdopa (V) u
oprodochopHas KHCIOTa,
docharer. DochopHbie yI0OpeHUS.
Jdemoncrpanun. O0pasisl
MIPUPOHBIX coeAnHEeHUM docdopa.
OO0pa3ibl BaXHEHTITUX TS
HapOIHOTO X03sicTBa hochaToB.
JlaGopaTopHble onbITHI. 35.
lNopenue dpocdopa Ha Bo3zayxe u B
KHCIIOPO/JIE.

36. Pacno3naBanue ¢ocdaTtos

Xapakrepuctuka gocdopa: T
XUMHYECKUE CBOMCTBA, MOJIYUL
CocraBiieHHe Ha3BaHUM COEIH
dbopmyrie 1 ux GOpMyI IO HA3
OO0bsicHEHHE 3aBUCUMOCTH CBC
MpeJICKa3bIBaHUE CBOUCTRB) (o
[Tepuoarueckoit cucTemMe Xum
U. MenneneeBa. CoctaBieHue
YpaBHEHUH peakiuii, XxapakTef
XUMUYECKHE CBOMCTBA (ocho]
AJIEKTPOHHBIX YPAaBHEHUH PO
BOCCTAHOBJICHUS; YPABHEHUH -
JTUCCOIHAIIAN;, MOJICKYJISIPHBIX
COKpAIEHHBIX HOHHBIX YPaBH(
Y9aCTHEM DJIEKTPOIUTOB.
YcraHoBieHne MPUYUHHO-CIIE,
MEXTy CTPOCHHEM aTOMa, XHM
THTIOM KPUCTAJUIMYECKOM pent
COEMHEHUH, eT0 (U3NIECKUM
CBOICTBAMU.

HaOironenune u ommmcanue XuMm
AKCIIEPUMEHTA 10 PacTio3HaBal

19/48

Yraepon

Crpoenue aToma 1 ajuioTpOIUst
yIJIepo/ia, CBOMCTBA €ro
Moau(UKAIHI U UX TPUMEHEHHE.
Hemoncrpauuu. [Tornonienue
yrJeM pacTBOPEHHBIX BEIIECTB UIIH
ra3oB. BoccranoBienue meau us3 ee
okcupaa yrieM. JlabopaTtopHbie
onbIThl. 37. 'opeHue yris B
KHCJIOpOJie

XapakTepruCcTHKa yriiepoa: CT
($U3HYECKHE U XUMHYECKUE CB
MIPUMCHCHHE.

CocraBiieHre Ha3BaHUN cOeU
dhopMmyite 1 uxX GopmyJ 110 Ha3
OO0BscHEHNE 3aBUCUMOCTH CB(
MpeJICKa3bIBAaHNE CBOMCTB) YIJ.
[Iepuoauueckoil cUCTEME XUM
N. Meunneneesa. CocTaBlIcHHUE
YpaBHEHUH peaKIui, XapaKTef
XUMHUYECKHE CBOMCTBA YIIIEpO,
YpaBHEHUH MPOIIECCOB OKHKCIIE
VYcraHOBICHHE IPUYUHHO-CIIE,
MEXy CTPOCHHUEM aTOMa, XUM
THIIOM KPUCTAIINYSCKOM PelIL
(GUBUYIECKUMU U XUMUYCCKUMI

20/49

Oxcuppl yriepoja

Oxcuppt yraepoaa (1) u (1V), ux
CBOWCTBA U MPUMECHEHUE

XapakTepucTUKa OKCUIOB YTl
¢du3nveckre 1 XMMUYECKHE CB
npuMeHeHne. CoCcTaBIIEHNE MC
YPaBHEHUH PEaKLUl, XapaKTe|
XUMHUYECKUE CBOUCTBA OKCUJIO
IEKTPOHHBIX YPABHEHUH IIPO]
BOCCTAaHOBJICHUS; MOJICKYJISIPH
COKpALICHHBIX HOHHBIX YPaBH(
Y4aCTHEM DJIEKTPOIUTOB. Y CT:
CJIEICTBEHHBIX CBS3EU MEKIY
TUIIOM KPUCTaJUIMYECKOU pell
OKCHJIOB YTJIepoJia, UX (pu3mue
XUMHUYECKUMHU CBOWCTBAMU
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YroabHas KUCI0TA U €€
coad. JKecTKOoCTh BOJIBI U
CrocoOBI €e YCTpaHEeHUs

VYronbhas kucnora. Cosu
YTOJIBHOM KUCJIOThI: KAJIBIIUT, COJA,
MOTAlll, MX 3HAYCHHUE U TIPUPOJIC U
KU3HH YenoBeka. JKecTKOCTh BOIbI
U CIIOCOOBI €€ YCTPaHEHHUS.
JdemoncTpanun. OOpasisl
MIPUPOJIHBIX COCTUHEHUH YIIIEpOaa.
OO6pasibl BaXHEHIITUX TSI
HApOJHOTO X03s5CTBa KapOOHATOB.
JlaGopaTopHble onbITHI. 38.
ITonyyenue yroiabHOM KUCIOTBI U
u3yudeHue ee cBoucts. 39. Ilepexon
KapOOHATOB B TMIPOKAPOOHATHI.
40. Pa3znoxxeHue ruipokapoboHaTa
HATpHUS

Ornpenenenust NIOHITHH «BpeM
BOJIbI», «IIOCTOSTHHAS KECTKOC
JKECTKOCTh BOJIbI». XapaKTepH
KHCJIOTHI U €€ COJIEH: COCTaB, (
XUMHUYECKUE CBOMCTBA, MOJTYU(
CocraBiieHre Ha3BaHUM COJIeit
dbopmyse u ux Gopmyi o Haz
CocraBieHre MOJIEKYISIPHBIX
XapaKTEPHU3YIOUUX XUMHUYCCKI
KHUCJIOTHI ¥ €€ COJICH, ypaBHEHI
JTUCCOIHAIIAN;, MOJICKYJISIPHBIX
COKpAIEHHBIX HOHHBIX YPABH(
y49acTHeM 3JIeKTpouToB. Omnn
YCTpaHEHUS )KECTKOCTH BOJIBI
COOTBETCTBYIOIIETO XHMHYIECK
Habmronenue u onncanne Xum
AKCIIEPUMEHTA TI0 PacTio3HaBa
BrImosHeHNEe pacyeToB MO X
YPaBHEHUSM PEaKIUH, IPOTEK
COEIMHEHUH yriaepoaa
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Kpemunit

CrpoeHue aTroma KpeMHUs;
KPHUCTAJUTMYECKUN KPEMHHM, €r0
CBOWCTBA U IPUMEHEHHE

XapakTepucTUKa KPEMHUS: CT]
XUMHYECKHUX CBOMCTB, MOTYYE)
CocTaBneHre Ha3BaHUH COeIH
dbopmyre u ux Gopmys mo Haz
OO0BsicHEHNE 3aBUCUMOCTH CBC
MPEACKa3bIBAaHUE CBOMCTB) KP¢
[Iepuoanyueckoit cucTeMe XUM
H. Menneneena.
CocraBieHre MOJIEKYISIPHBIX
XapaKTEePU3YIOIINX XUMHUYECKI
AIIEKTPOHHBIX YPABHEHUHN PO
BOCCTaHOBJICHHUSI.
YcTaHoBIeHUE TPUYHUHHO-CIIE
MEX1y CTPOCHHEM aTOMa, XUM
TUIIOM KPUCTAJUIMYECKOM pelL
(bU3NYECKUMU U XUMUYECKUMI
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COGI[I/IHSHI/IH KpEMHUA

Oxcun kpemuus (1V), ero
MIPUPOIHBIE PA3HOBUIHOCTH.
Cunukatel. 3HaUE€HHUE COeqUHEHU
KPEMHHUS B )KUBOW U HEKUBOU
MIPHUPO/IE.

Hemonctparmu. O6pasibl
MIPUPOIHBIX COCAUHCHUN KPEMHU L.
JlaGopaTopHbie onbITHI. 41.
ITonyuyeHne KpEMHEBOM KUCIOTHI U
U3y4YEHHE €€ CBOKCTB

XapakTepucTHKaA COCIUHECHUI
(U3HYECKUE U XUMHUYECKUE CB
MIPUMECHCHUE.

CocraBiieHHE Ha3BaHUH coeau
dhopMmyite 1 uX GopMyJ 110 Ha3
CocraBiieHHE MOJIEKYIISIPHBIX
XapaKTEPHU3YIOITUX XUMHUYECKI
COEIMHEHUN KPEMHHUSI, HIEKTP
MPOIECCOB OKUCIIEHUS-BOCCTA.
AIIEKTPOJIUTUIECKON TUCCOIIHE
MTOJTHBIX M COKPAIICHHBIX HOHF
pEaKIuil C yaacTueM IIEKTPOJ
YcTaHoBIeHNE TPUYHHHO-CJIE,
MEXITY XUMUYECKOU CBSI3BIO, T
KPUCTAJUTMYECKOM PEIIEeTKH CO
ero GU3NYECKUMU U XUMUYECE
HaOmronenue u onucaHue Xum
HKCIIEPUMEHTA TI0 PacTio3HaBa
BrImosiHeHNE pacyeToB MO XN




Y YPABHEHUSAM PEAKLHUM, IPOTY
COCAVHEHUMN KPEMHUS

24/53 CunmkaTtHas IPOMBIIUIECH- [TonsaTHE O CMIMKATHOM XapakTepucTruKa CHJINKaTHON

HOCTh NpoMbIIUIEHHOCTH. CTEKIIO,
[IEMEHT, KepaMHKa.
Hemonctparmu. O6pasipl CTeKa,
KepaMHKH, IIEMEHTa

25/54 O6001menue mo Teme Brruucnenust mo XuMu4ecKum

«Hemetamnbny YPaBHEHUSIM PEAKIUM, MPOTEK
HEMETAJUIOB M UX COEIMHEHUI
[IpencraBnenne nHGOPMAIUH
B BU/JIE TaOJIHII, CXEM, OTIOPHOI
YHUCJE C MPUMEHEHHEM CPEJICT
OtcranBaHue CBOEH TOUKH 3PE
U TIOJITBEPIKJIeHUE (PaKTamH.
Cocrapienue pedepara 1o of

26/55 KontponbHas padoTa Ne3
«HemeTramnbi»

TEMA 4. MIPAKTUKYM 2. «CBOMCTBA COEJJMHEHU HEMETAJLJIOB» (3)

1/56 Pemenue skcmne- Pewenne DKCIEPUMEHTAIBHOE HCCIIEJOBAaHUE CBOU
PUMEHTAJIBHBIX 3a/1a4 1O SKCIIEPUMEHTAIIbHBIX COEMHEHUH, pelIeHNE FKCIIEPUMEHTAIIbH
teme «lloarpynna ra- 3a/1a4 1o TeMe «Toarpynma rajaoreHoB».

JIOT€HOBY «loarpynmna Pabora ¢ maGopaTopHbIM 000pyIOBaHHEM
rajioreHOB» npruOopaMu B COOTBETCTBUU C MPABUIAMH

0€30I1aCHOCTH.

HabOmronenue 3a cBolicTBaMHU rajJOTr€HOB, |
SIBIICHUSIMH, TIPOUCXOSIIAMHU C HUMH.
Onucanue XUMHUYECKOTO IKCTIEPUMEHTA C
TECTBEHHOTO (PYCCKOTO HIIA POHOIO) SI3k
dopMyTUpOBaHUE BBIBOJIOB MO PE3YJIbTAT
SKCIECPUMEHTA.

Opranu3anus y4e0HOT0 B3aUMOICHCTBHS




2/57

Pewenue skcme-
PUMEHTAIIBHBIX 3a/1a4 110
teMe «lloarpymnma
KHCJIOPOIa»

Pewenne
DKCIIEPUMEHTAJIbHBIX
3a/1a4 110 TeMe
«[Ioarpymnma
KHCIIOPOJIa»

OKCIEpUMEHTAIBHOE UCCIIE0BAHNUE CBOM
COEIMHEHUH, pellIeHNEe IKCIEPUMEHTAJIbH
«lToarpynma kuciaopoaa».

Pabora ¢ nabopatopHbM 000pyJOBaHHEM
npudopaMu B COOTBETCTBUU C IIPABUIIAMH
0€30MacHOCTH.

HabGmronenue 3a cBoiicTBaMU KHCIIOPO/Ia,
U ABJICHUSAMMH, ITPOUCXOAAIIMMHU C HUMH. (
XMUMHUYECKOT0 SKCIIEPUMEHTA C TIOMOIIIbIO
(pyccKOro Uili pOJIHOTO) SI3bIKA U SI3bIKA >
DopMyJIMpOBaHUE BBIBOJIOB MO PE3YJIbTaT
IKCIEPUMEHTA.

Opranuzanusi yaeOHOro B3auMOICHCTBUS

3/58 [Tonyuenue, cobupanue u [Tonyuenue, cobupanue | Pabora ¢ 1abopaTopHEIM 000PYAOBAHUEM
pacro3HaBaHUE ra30B Y pacIio3HaBaHUE Ta30B | MPUOOPaMHU B COOTBETCTBHH C ITPABHIIAME
0€301acHOCTH.
HaOsronenne 3a cBoOMCTBAMH HEMETAILIIOB
SIBIICHUSIMU, TIPOUCXOIAITUMEU ¢ HUMH. Ot
AKCIIEPUMEHTA C TIOMOIIBIO €CTECTBEHHOT
POJIHOTO) SI3bIKA U S3bIKAa XUMHH. Dopmyn
pe3yabTaTaM MPOBEACHHOTO YKCIIEPUMEH
Opraau3zanust yaeOHOTO B3aUMOJICHCTBUS
TEMA 5. OGOBIIIEHUE 3HAHUM 11O XUMHWH 3A KYPC OCHOBHOM HIKOJIBI. TTIO/I]
TOCYJJAPCTBEHHOM UTOTOBOM ATTECTAIIMU (TUA) (10)
1/59 [Tepuoandeckuii 3aKOH H [Teproanyaeckuii 3aKOH U [IpencraBnenne nHGOPMAIUH
[Tepuonnueckas cucrema Jl. | [lepuonnueckas cucrema «IIeprnoanueckuii 3akoH u Ilej
. MenneneeBa B cBeTe Te- XHMHUYECKHX djieMeHToB []. 1. JI. 1. MenpaeneeBa B CBETE TEO
OpHUM CTPOCHUS aToMa MenneneeBa. @U3MUECKHil CMBICTT | B BUJE TaOJIHUII, CXEM, OTTOPHOI
MOPSAKOBOTO HOMEPA AJIEMEHTA, YHUCJIEe C MPUMEHEHHEM CPEJICT
HOMEPOB MEepUOa W TPYIIIIHI. BrlinoHeHNE TECTOBBIX 3a/1aH]
3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB 3JIEMEHTOB U MX
COCIMHEHUH B TIEPHOJIaX U
rpyIIax B CBETE MPEJACTABICHUHN O
CTPOCHHH aTOMOB JJICMEHTOB.
3nauenue [leprnoanyeckoro 3akoHa
2-3/ Buapl xumudeckux cBsizel u | Buapl Xumudeckux cBszeit 1 Tunbl | [IpencraBnenue napopmanuu
60-61 THUITBI KPUCTAJUTMYECKHIX KPUCTAJUTMYECKUX PEIICTOK. XUMHUYECKUX CBS3EH U THIIBI K]
pemieTok. BzauMocBsi3b B3anMoCBsI3b CTPOCHHS M CBOMCTB | pemnieTok. B3auMocBsI3b cTpoe
CTPOCHHS M CBOMCTB BCILICCTB BEILIECTB» B BHUJIC TAOJIHII, CXEl
BEILIECTB KOHCIICKTa, B TOM YHCJIE C MPH
KT.
BrImmoiHeHHE TECTOBBIX 3a/1aH]
4/62 Knaccudukarus Knaccugukanus Xumuueckux [TpencraBienne nHPpOpMaLUU
XUMHYECKUX peaxIuii Mo pa3IMyHbIM «Knaccudukanuss XuMUIECKH:

peaKLuii Mo pa3InYHbIM
npuszHakaM. CKopocTh
XUMUYECKUX PEAKIUI

NpU3HAKAM (YUCIIO U CO-

CTaB pearupymux u
00pa3yIoIIUXCcs BEIECTB; HAINYHE
IpaHuIlbl pasjaena ¢as; TeroBou
3¢ deKT; U3MEHEHHE CTENeHEeH
OKHCIICHHSI aTOMOB;
UCIIOJIb30BAHUE KATAIM3aTOPA;
HaIpaBJICHUE MPOTEKAHMS).
CKOpOCTh XMMHYECKHX PEAKIUH U1
(baxkTOpbI, BIUAIONINE HA HEE

pPa3IMYHBIM NPU3HAKAM.
CKOpPOCTh XUMUYECKUX PEAKIIE
CXEM, OTIOPHOTO KOHCMEKTAa, B
HueM cpeacts U KT.

BrlinonHeHue TECTOBBIX 3a/1aH]




5-6/63- | Jluccoruaiys 3JeKTPOIUTOB | DIIEKTPOIUTHYECKAS TUCCOMALIHS
64 B BOJIHBIX PacTBOpaXx. KHCJIOT, OCHOBAHUM, COJICH.
HNounnsie ypaBHeHus peakuuu | IoHHbIE ypaBHEHHS. Y CIOBUS
NpOTEKaHUs Peakuii oOOMeHa /10
KOHIIA
7-8/ OKHUCITUTEILHO- OKHUCITUTEIILHO-
65-66 BOCCTaHOBHTEIILHBIC BOCCTAaHOBUTEIIHHBIC PEAKIIHH.
peakuuu OxucanTenb, BOCCTAaHOBUTEIb
9/67 Knaccudukarus u cBoiictBa | [IpocThie U CIIOKHBIC BEIIESCTBA. [Tpencrasienne nHGOpMATHH
HEOPraHUYECKUX BEILECTB Mertannsl u Hemetauisl. CocTas, «Knaccudukanus u cBoiicTBa
KjaccudUKaIus 1 00Iue BEIIICCTBY» B BUJIE TAOJIHII, CXEN
XMMHYECKHE CBOMCTBA OKCUJIOB M | KOHCIIEKTa, B TOM YMCJIE C IIPH
TuIpokcHuI0B (ocHOBaHui, kucior, | KT.
aM(pOTEPHBIX THIPOKCUJIOB), COJIM | BhINOJIHEHUE TECTOBBIX 3a4aH!
B cBeTe TOJ]
10/68 TpeHuHr-recTupoBanue o TpeHuHr-recTupoBaHue 1o BrinosiHenue tecra 3a Kypc oc
BapuantaMm ['MA mpoumisix BapuanTaM [ 'MMA nponuisIx JIeT u
JIET U JEMOBEPCUU JIEMOBEpPCUU
CormnacoBano

CornacoBaHo
[Iporokon 3acemanuss MC
yuutened MBOY OOIL Ne38 c. INoitrx
Ne 1 o1 30. 08.2018 r
PykoBoautens MC

2.M.Kunnypamsuim

3amectuTenb gupekropa no YBP

bumxocan JILA.
31.08.2018 r.






KOHTPOJIb YPOBHA JOCTUXEHUSA
IINIAHUPYEMBIX PE3YJIBTATOB OCBOEHMUS NTPOI'PAMMBbI

KJIacc Ha3Banue KOHTpOJIbHOU PabOThI narta

8 KontponpsHast padota No 1 « ATOMBI XMMHYECKUX IIEMEHTOBY
KonTtponsHas padora Ne 2.» IIpocTbie BemecTBa»
KonTtponsHas padota No 3.» CoeMHeHUsI XAMUYECKUX
QJICMCHTOB»

KonTtposnsHast padota Ne 4. «M3mMeHeHuUs, IPOMCXOISIIHE C
BEILIECTBAMUY

HTtorosast paboTa 3a Kypc XuMHH 8Kiacca

9 KonTtponsHas padora Ne 1 «Bsenenue. Ob1as XapakrepucTUKa
XUMUYECKUX JIEMEHTOB M XUMHUUYECKUX peakuuii. [lepuoanueckuit
3akoH U [lepuoanueckast cucteMa XuMuueckux 3ynemenTos /1. M.
Menneneesa»

KonTtponbHas pabora Ne 2 «Merasib»

KontposasHas pabora Ne 3 « Hemerasmbn

Hrorosas padota 3a Kypc Xxumuu 9 kiacca

KOHTPOJIbHO U3MEPUTEJIbHBIE MATEPUAJIbI
8 KJIACC
KonTposbHast padora Nel «ATOMBbI XMMHYECKHX 3JIEMEHTOB»
Bapmuanr 1
1. a) Pacmoiokute XUMHUYECKHE SIIEMEHTHI B TIOPSIKE BO3pAaCTaHUs MeTaTMueckux cBoicTs: Rb, Li, K
0) PacmosoXuTh XUMUYECKHE JIEMEHTHI B MMOPSIKE BO3PACTAHUS HEMETAIIHUYECKUX CBOUCTB: Si, P,
Mg,
2. OnpenenuTh BUJ XUMHYECKOU cBsi3u [yt cienyromux Bemects: 02, Na, KC1, H2S. CoctaButh cxembl
00pa3zoBaHus JIFOOBIX IBYX BUIOB CBS3H.
3. OnpeennTe YHCIO IPOTOHOB, HEHTPOHOB U ANEKTPOHOB JUIA M30TonoB xyopa 'C1 °C1 u kucnopona
170 180 ]
4. Ha30BUTE XMMUYECKHE FIIEMEHTBI, a TAK)KE OTIPEIICITUTE 3aps bl SIep dTHX aTOMOB, 3Has
pacrpeesieHrue IEKTPOHOB 10 SHEPTETUUECKUM YPOBHSIM:
2,2,2;,2,8,6.
Omnpenenure, K KAKOMY THITY 2JIEMEHTOB, OHU OTHOCSTCS (METaJIIbI UJIM HEMETAJLIIbI ).
5. 3anuimmTe Ha3BaHM ¥ CUMBOJIBI TpexX YacTull (1 aToMa U JByX HOHOB), PACIIOJIOKEHHE AJICKTPOHOB, Y
KOTOPBIX COOTBETCTBYET CIICAYIOUIEMY PSITY YHCEIT:
2,8,8.
Bapuanr 2
1. a) PacrmoyioxuTe XUMHYECKHE JIEMEHTHI B TIOPSIIKE BO3pACTaHUs METajl
nudeckux coiicts: Al, P, Mg
0) Pacmonoxxuth XuMHUYECKHE 3JIEMEHTHI B TIOPSJIKE BO3paCTaHUsI HEMETAIITMICCKUX CBOUCTB: F, |,
Br.
2. OnpenenuTh BUI XUMHYECKOM CBsA3U s creaytorux BeriecT: N2, Ca, NaCl, S0.. CoctaButh cxembl
o0Opa3oBaHus JIIOOBIX JIBYX BH/IOB CBS3H.
3. OnpesienuTe 9UCIO0 MPOTOHOB, HEHTPOHOB M AIEKTPOHOB JUIS H30ToNoB aprona: °Ar “°Ar u kamus K
4OK
4. HazoBuTe XUMHUYECKHE DIIEMEHTHI, a TAK)KE OTIPEACTUTE 3apsIIbl siAep TUX aTOMOB, 3HasI
pacmpeseneHue 3EKTPOHOB M0 SHEPTeTUYECKUM YPOBHSIM:
2,8,5;2;2,8,3.
Omnpenenure, K KAKOMY THUITY 3JIEMEHTOB, OHU OTHOCATCS (METAIbl WJIM HEMETAILITBI).
5.3anumuMTe Ha3BaHUS U CUMBOJIBI TpeX 4acTull (1 aToMa U IByX HOHOB), paclojIOkKEeHHE dJIEKTPOHOB, y
KOTOPBIX COOTBETCTBYET CIEAYIONIEMY PSAY YHCeT: 2.



Bapuanr 1.

1.

10.

10.

CnoxHO€ BEIIEeCTBO - ATO:
A. Yraekucaslii ra3 B. Bogopoa b. Mennb I'. Kuciopon
OTtHocHTenbHASI MOJICKYJISIPHAS Macca HAMMEHbIIAs y BElecTBa ¢ (POpPMyIIOii:
A.CO; B.CHs B.H20 I'.CS;
DneMeHT TpeThero nepuojia riaasHon noarpynnst 11 rpynns [lepuoauueckoii cuctemsl
xuMmuueckux anemeHToB .M. Meneneena:
A. Amomunnii b, Kaasuuii B, bepuwmii  I'. Maramii
YacTtuna (arom wiv MOH), UMEIOIIAs CIASAYIOIIEe pacipeiejIeHUE JIEKTPOHOB 110 YIHEPTEeTUYECKUM
ypoBHsM: 2¢;8¢;8¢
A. Ne° B.S° B.Ca% r.Mg?#
SAApo XUMUYECKOTO AIIEMEHTa, COAepKaliero 16 npoToHOB:
A. Xiopa b. Kuciopoaa B. Cepsi I'. @ochopa
ATOM XUMHUYECKOTO JJIEMEHTa, HMEIOIIECTO B CBOEM COCTaBe 5 MPOTOHOB, 6 HEUTPOHOB U 5
AJIEKTPOHOB:
A. bop b. Hatpuii B. YraepoaI'. A3or
ATOM XHMHUYECKOTO AJIEMEHTA, SJIEKTPOHHAS 000JI0YKa KOTOPOTO COACPKUT 16 3IEKTPOHOB,
Ha3bIBAETCS
Macca 5 mosie ammuaka NH, paBHa:
CooTtHecwure.
Tun XuMHUYECKOM CBSI3H:
1.Monnas 2. KoBajienTHas nmojsipuas 3. Meranueckasi
Xumnuyeckasi gpopmyJia BelmecTna:

A. Cl» Bb. NaCl B.Fe .T.NH3
3anaua. Paccunraiite o6beM Bogopoaa Ho maccoii 20 rpamm (H.Y.).
Bapuanr 2.

CnosxHOE€ BEIIECTBO - ATO:
A. A3ot B. Kuciopona Bb. Keaezo I'. Cyabdun kenesa
OTHOCHUTENBHAS MOJICKYJISIPHAS Macca HanOoJIbIasl y BemecTBa ¢ GopMyJIoi:
A.H>S B. S0 B.CuO K>S
Tpu 21eKTPOHHBIX CIOS (IHEPTETUUECKUX YPOBHS ) UMEET aTOM:
A. Kucaopoa b. Cepsl B. Kanbuus I'. bopa
DJIEeMEHT BTOPOTO MEepUO/JIa IIaBHOM MOArpynmbl V rpynmsl [lepuoauyeckon cucTeMbl
xuMmudeckux saemenToB .M. Menaeneena:
A. Azot b. ®ocdop B. Kuciaopon I'. Yraepon
Pacnipenenenre 3eKTPOHOB IO SHEPTETHIECKUM YPOBHSM: 2¢;8€; COOTBETCTBYET YacTUIle (aToMy
WJIA HOHY):
a. Mg°Bb.Na* B.Na° TI.Ca?
Honbl Kanus u xJ10pa UMEIOT:
A. OnuHakoBblii 3apsaa saapa. b. OgunakoBylo Mmaccy.
B. OnuHakoBo€e YHCJI0 3JIEKTPOHOB. I'. OgnHakoBoe YHCJIO MPOTOHOB.
ATOM XHUMHUYECKOTO AJIEMEHTAa, UMEIOIIEro B CBOEM cocTaBe 9 mpoToHOB, 10 HEUTPOHOB U 9
3JIEKTPOHOB HAa3bIBACTCS
2 Monb razoo0paszHoro BemecTBa ¢ popmynoit SOz (H.y.) 3aHUMaeT 00beM:
CooTtHecure:
Tumn XuMHUYECKON CBS3H:
1. Honnas 2. KoBajenTHasi HenoasipHas 3. Meraninyeckas
Xumuyeckas popmy.ia Belecrna:
A.SO3; B.H> B.CaF.. T.Mg
3amauda. Paccunraiite 00bem yraekucioro raza C0z maccoit 220 rpamm (H.Y.).




KonTtpoabhas padora Ne2 «IIpocThie BemecTsa»
BapuanTt 1

1. Kakoe xonnuecTBo BeuiecTBa okcuja Kanbius CaO umeer maccy 140 r?

2. Paccuuraiite Maccy u 00beM yriaekucaoro raza C0z KoJIu4ecTBOM BelIecTBa 2,2 MOJIb.

3. TlonoxeHue METaIOB B EPUOIUIECKON CUCTEME, OCOOCHHOCTH UX DJIEKTPOHHOTO CTPOCHHS.
Oo6mme ¢puznyeckne cBoiicTBa MeTauioB. COCTaBHUTH AIEKTPOHHBIE (POPMYIIBI KaIbIUs, JINTHS U
QITFOMUHMUSL.

Bapuanr 2

1. Berauciauth Maccy 8 MoJib cepoBoiopoa HoS.

2. Paccuuraiite Mmaccy u ooveM ropa F, kosmmuectBoM BemecTsa 1,5 MOJIb.

3. IlosoxeHne HEMETAIITIOB B IEPUOINYECKON CUCTEME, OCOOEHHOCTH UX 3JIEKTPOHHOIO CTPOCHHUSL.
®duznyeckue cBoiicTBa MeTaiioB. Amtotponus. COCTaBUTh 3JIEKTPOHHBIE (POPMYIIBI a30Ta, CEPBI,
aprosa.

KonTposbHast padora Ne 3.» CoenquHeHUs] XHMHYECKHX JIEMEHTOBY

Bapmuant 1

Hasosure cienyrommue Berectsa: CuO , Mn207, N20s, HNO3, H2S03, H2S, Fe(OH)2, NaOH, Al(OH)3,
Caz(P0a4)2, Znlz, Mg(NO2)..

Omnpenenute CTENCHN OKUCIICHHS 3TIeMeHTOB B coeuHenusx: CoO, Fe(OH)z, CuOH, H2S04.
Hamumure monexysnspubie hopmynbl coeauHeHuit: okcuaa cepedpa (1), okcuaa xenesa (I11), ceproit
KHCJIOTHI, a30THCTOM KUCIIOTHI, CUJIMKATa CBUHIIA, TUpokcuaa xpoma (II).

Bapuanr 2

Hazoswure cienyromue Bernectsa: Pb02, P20z, K20, H2S04, H2Si03, H3P04, M(OH)3z, Mg(OH)2, Sr(OH)2,
Al15(S04)3, Cs2S03, HgS.

OmnpepennTte CTENEHN OKUCIIEHHUS 3JIEMEHTOB B coeauHeHusx: Mm203, Crz(S0s)3, H2Si03, Sn(OH)s..
Hamumure monexynsapubie hopmynsl coequnenunit: okcuaa nona (VII), oxcnna neswms (1), cepaucroit
KHCJIOTBI, HOJIOBOJIOPOTHOM KUCIIOTHI, THApoKcuaa 6apusi, ochara MarHusi.

Bapmant 1
1. CMmecbio BelecTB, B OTAUYHE OT HHAUBUAYAJIBHOTO BEIIECTBA, SBISETCS:
A. ATroMuHui b. Azort B. Kucaopoa I'. Bo3ayx
2. Psana dopmyi, B KOTOPOM BCE BELIECTBA - OKCUDIL:
A. ZnO, ZnCl,, H20. B. S03, MgO, CuO.
B. CaO, NaOH, NHs. I'. KOH, K20, MgO.
3. O6mas popmyiia OCHOBaHUS BbIpa)K€Ha YCIIOBHOM 3alHChHIO:
A.M(OH)x B.39xHv
b. 2,0; I'. HXKO
M -metayi, J - 3eMenT, KO - KHCJIOTHBINH 0CTaTOK.
4. HepactBOopuMOE B BOJIE OCHOBAHHUE - 3TO BEIIECTBO C POPMYIIONA:
A.KOH B. Cu(OH): B. Ba(OH): TI. NaOH
5. Yucno dopmyn coseii B ciaenytomiem crucke: H2CO3, Fe(OH)s, KNO3, NaOH, Ba(OH)2, CaO, SO,
CaCOs3 - paBHO:
A.1.b.2.B.3.T. 4.
6. Kucnora, B KOTOpOii 3apsii HOHA KUCIOTHOTO OCTaTKa paBeH 2-, UMEET PopMyIy:
A. HBr b. HCI B. HNO; T'. H,SO03
7. MaccoBas nounis cepbl (B%) B cepHoii kuciore H,S04 paBHa
8Coemunenne NaxS0s (1o cucTeMaTHuecKOi HOMEHKIIAType) Ha3bIBAETCS
9. CooTHecure:
HaszBanue Bemecrsa:
A. Oxcun marauss B, T'mapoxcnn skenesa (111)
b. Cepnas kucaora I'. Xunopua maraus
dopmyna coeqMHEHUS
1. MnCl1; 2. Fe(OH)2 3. Fe(OH)z 4. H2S04




5.MgCl, 6. MgO 7. Mg(OH). 8. H2S03
10. 3agaya. B 180 r Bogs! pactBopuiu 20 r. NaCl. YUemy paBHa maccoBast 0Jis XJIOpUIa HATPUS B
MOJIy4eHHOM pacTBope?

Bapuanr 2
1. Yucroe BeliecTBO, B OTJIMUKE OT CMECH, - 3TO:
A. Mopckas Bona. b. Mogaoko B. Bo3ayx I'. Kucnopon

2. Psax hopmyit, B KOTOPOM BCE BEUIECTBA - KHCIIOTHI:
A. HC1, CaCl2, H2S04 B. HNO3, H> S03, H3P04
B. HC1, CuO, HNO3 I'. NaOH, H2CO03, H> S
3 O6mrast popmyina cosield n300pakeHa YCIIOBHOM 3aIHChIO:
A. M(OH)x B. 90y
b. Mx(KO)y TI. H:KO
M -meTan, J - 3eMeHnT, KO - KHCJIOTHBIH 0CTATOK.
4. [llenounto ABISIETCS BEIIECTBO C (hOPMYJIION:
A. A1(0H)3 Bb. Fe(OH). B.KOH I'. Cu(OH):
5. Hucno dopmyn okcuaos B creayromem crrcke: NaOH, K20, MgCl, S0, , BaS0s4 , Ca(OH)2, H20 -
paBHO:
A.1. B.2. B.3. T.4.
6. Kucnora, B KOTOpO# 3apsii HOHA KUCIIOTHOTO OCTaTKa paBeH |-, mmeet hopmyiy:
A.HF b5 HxS0. B.H3POs I'.HyCOs
7. Maccosas o azota ( B %) B a3oTHOM kucinote HNOs paBHa
8. Coemunenne Zn(OH), (10 cucreMaTHYECKOW HOMEHKIIATYPE) Ha3bIBACTCS:
9. CootHecure:
Hazsanue BemecTna:
A. Oxcupa 6apus B. I'mapoxcua Maruust
b. CepHucras kucJjiora I'. Cyasdart dapus
dopMmyIa COeTUHEHNS:
1. HxS0s 2.CuSO4 3.BaS03 4.BaO 5.BaS0s; 6. Mg(OH)2
7. H,S03 8. Ba(OH):
10.3amaya. B 450 r Bogs! pactBopuiiv 50 r conu. Yemy paBHa MaccoBasi J10JIsl COJIM B MOJIyY€HHOM

pactBope?
KonTpoabHasi padora Ne 4. «M3mMeHeHuUsl, MPOUCXOSIINE ¢ BEIIECTBAMM»
Bapuanr 1
[IpuBenens! cxemsbl peakiuii. CocTaBbTe ypaBHEHUSI XUMUUYECKUX PEAKIUN U YKaKUTE UX THI:
a) okcun dpocdopa (V) + Boga —dochopHas kucimora
0) COJISIHAsl KUCIIOTa + AIIOMUHHUIA — XJIOPH]T ATIOMUHHUSL + BOJOPO]L
B) HUTpaT cepedpa + xmopua xkenesa (I11) — xmopua cepedpa + Hutpart xene3a(lll)
r) ruapokcua nuHka (1) — oxcun munka (I1) + Boga

3aoaua 1. Paccuutaiite 00beM yIrJIEKHCIOTO Ta3a (H. y.), MOJIy4eHHOTO MPH MOJHOM Cropanuu 2,4 r
yIIIepoJa.

3aoaua 2. Kakoe KonTu4ecTBO BEIIECTBA U Macca xkKele3a noTpedyercs A peakuu ¢ 16 r ceprr? Cxema
peakuuu: Fe + S = FeS

Bapuant 2

[IpuBenens! cxemsbl peakiuii. CocTaBbT€ ypaBHEHUSI XUMUUYECKUX PEAKIIUN U YKQKUTE UX THI:
a) okcup cepsl (IV) + Bomga — cepHHcTas KMCIOTa

0) CepHas KHCIOTa + IUHK — Cyab(aT IIMHKA + BOJOPOT

B) azoTHas kucnoTa + ruapokcua xpoma (III) = autpat xpoma (I1I) + Boga

T) ruapokcu xenesa (II) —4 okeun xenesa (II) + Boga

3aoaua 1. Paccuutaiite 06beM Boopoa (H. y.), MOJy4EHHOTO MPU B3aUMOEHCTBUH 48 T MarHusi ¢
M30BITKOM COJISHOM KUCIOTHI.

3aoaua 2. Beruucnure Maccy HaTpusi, HE0OX0AUMOTro i nosydeHus 10,7 T xjopuaa HaTpus B U30BITKE
xnopa. Cxema peakiuu: 2Na + Cl2 =21 Na Cl



Bapuanr 1
1. XuMnueckoe sBJIECHHUE - ITO:

A. T'openue cBeun B. Il1aBjieHue Jabaa
b. Ucnapenue 0eH3uHa I'. 3amep3anne BoabI
2. YpaBHEHHUE peaKIMU COCTMHEHUS:

A. N2-3H2 =2NH3 B. 2 H20=2 H»+0,

B.2HCI+Zn=ZnCl.2+H; TI.2HBr=H>+Br;

3. IlpusnHak peakuuu, HaOIIOAAEMBINA P TOPEHUU MaTrHUS:

A. Boiesienne rasa B. BoiesieHue TenjioThbl U CBETA
b. N3MeHeHUe OKPACKHU I'. O6pa3oBanue ocaaka

4. YpaBHEHHUE PEAKIINHU PA3TOKEHUSA:

A. CaO+Si0,=CaSi0s B. 2 H>-+02 =2 H20

B. FeS+2HCI=FeCl>+H,S I'. 2KN03=2KNO0,+0>

5. Cymma Bcex K03 GUIUMEHTOB B YPaBHEHUH PEaKIMH, CXeMa KOTOpOi
Al1+0, — AlLO3

paBHa:

A.4 B.6 B.9 T.10

6. [IpaBuiibHOE MOJIOXKEHNE MPOOUPKHU MPU HArpeBaHUM KUJKOCTH ITOKA3aHO HA PUCYHKE:

A. | b.2 B3
7. Peakuuu, POTEKAIOIIHE C MOTJIOIIEHUEM TETUIOTHI, Ha3bIBAIOTCS
8. Ilo manHoi#i steBoit yactu ypaBuenus Zn(OH), + 2HC1=

BOCCTAaHOBUTE €€ MPaBYIO 4acTh
9. CocTaBuTh ypaBHEHHE PEAKIIMH M pacCTaBUTh K03 uiineHTs o cxeme: CepHast KucioTa +
TUAPOKCHI KaUsi—Cyabdart kanus + Boja

10. 3anayva. [lo ypaBHEHHIO peaKiuu

Zn(OH)2 = Zn0+H,0 ompenenute Maccy OKCH/Ia IWHKA, KOTOPBI 00pa3yeTcs mpH pa3iiokeHun 9,9 r.
HUCXOJHOTO BEIECTBA.

BapuanT 2

1. ®usnveckoe ABICHUE - ITO:

A. P:xkaBienmne :xeie3za B. IlinaBjiaeHue cBHHIA

b. T'openmne npeBecunnl I'. 'opeHue cnupra

2. YpaBHEHHUE peaklMu Pa3IoKEHUS:

A. 2503=250; +0, b. 2 H,+0, =2 H20

N. CuO+2HCI = CuC1,+H; O I'. 2HC1 + Zn =H2+ZnCl;

3. Ilpu3Hak peakuuu, HaOMIOAACMBIN MPU CKHCAHUHM MOJIOKA:

A. Boigeienune Temyiorbl B. O0pa3oBanme ocagka

b. U3MeHeHHMe OKPACKH I'. IloryionieHne TEenJI0ThI

4. YpaBHEHUS peakIuu oOMeHa:

A. 2 H20 =2 H>+02 Bb. 2CO+02 =2C0;

B. Ca(OH,+2HC1=CaCl12+2H 0 TI.C+02=C0:

5. Cymma Bcex KOI(QPHUIIMEHTOB B YpaBHEHUHU PEAKIIMU, CXeMa KOTOPO

Al+-Cl,—AI Cl13

paBHa:

A.4 B.5 B.7 TI.8

6. ITanouka HaXOIUTCS B CaMOM TOpsYEH YacTH IJIaMEHU Ha PUCYHKE:




f

=/
)
A.1 B2 B.3

7.Peakuuu, MpoOTEKAIOIIKE C BBIACICHUEM TEILUIOThI, HA3bIBAKOTCS
8. Ilo manHo# neBoit yactu ypasuenus ZnO + 2HC1= BoccTaHOBHTE €€ MPaBYIO YacTb
9. CocTaBUTh YPaBHCHHE PEAKIIUU M PACCTABUTH KOA(D(MOUIIMEHTHI 110 CXeMe:
I'mapoxkceun narpus+xaopua meau (II) — I'mapoxena meau (I)+xmnopua HaTpus
10. 3agaua. ITo ypaBuenuio peakuuu Ca0+H20= Ca(OH); onpenenure Maccy THAPOKCHIA KATbIHS,
KOTOPbIi 00pa3yeTcsi mpu B3auMoaeiicTBuu 212 r. okcuaa KajabIus ¢ BOAO¥, B3SITOW B
A0CTATOYHOM KOJHUYeCTBeE.

HToroBasi KOHTpoJIbHas padoTa 3a Kypc XumMuu 8 Kiacca
Bapnanr 1

1. IIpocToe BemecTBO-HEMETAILT:

A. Menp b. Cepa B. Cepebpo I'. Hatpuii

2. ArperatHoe COCTOSIHHE TIPOCTOTO BEIIECTBA PTYTH MIPH OOBIUYHBIX YCIOBHIX:

A. TBepnoe b. XKuakoe B. I'azo00pa3zHoe

3. Tpu AJIEKTPOHHBIX CI0S (FHEPTETUUYECKUX YPOBHS) UMEET aTOM:

A. Kucnopona b. bopa B. Kansuus I'. Cepsl

4. Homep rpynmbl, KOTOPOU MPUHAUICKUT XUMAYECKUAN AIIEMEHT (7151 SJIEMEHTOB TJIaBHBIX TIOTPYIII),
YKa3bIBaET:

A.3apsn saapa aToMa

b. Hucno sHepreTH4ecknx ypoBHEU

B. Uucno 351eKTpOHOB Ha BHELIHEM YHEPIreTUYECKOM YPOBHE

I". Bce oTBETHI BEpHBI

5. Macca 3 moub cepoBogoposa HoS paBHa:

A.33r.5.34r.B.99r. 1. 102r.

6. I'pynna ¢popmyn BeiecTB, B KOTOPOH COJIEpKaTCs MPEACTaBUTENN YEThIPEX KJIaCCOB HEOPraHUYECKUX
coemHeHU I (OKCUIbI, KUCIOThI, OCHOBAHUS, COJIH):

A. HNO;CaO, Na; S04, KOH

B. MgO, HCI, Cu(OH),, C0.

B. NaOH, KOH , KCl1, K20

I'. Al .05? H2S04, LIOH , HBr

7. Okpacka (eHosdranenHa B pacTBOPE, MOJIYYEHHOM IpU B3aUMOJCHCTBUN OKCUIA KaJlus C

BOJIOH
8. CooTHecure:

Tun xuMu4ecKkoil CBs3U:

Nownnas 2. KoBanentHas HenossipHas 3. Metannuueckas Xumuueckas ¢oopmyna eewgecmaa:

A. H,0 B.KClI B. Cu I'. 02

9. PaccraBbTe KOOQPHUIIMEHTHI B CXeMaX U YKKUTE THUITbl XUMHUECKUX PEaKIIHA:

A. CuO + HCl — CuC; + H.0

b. NH3—N; + H»

B. Al + 02 — Al 203

10. Hanmmute MOJIEKYISPHBIE U TaM, IJI€ 3TO UMEET MECTO, - IOHHBIE YPaBHEHHUSI pEeaKI1ii, COTIaCHO
CXeMe:

P —P,0s_, H,PO4 —Na 3P0s4 YkaxuTe THUIIBI peaKiuii Mo 4UCIy U COCTABY UCXOIHBIX BEIIECTB U
MPOAYKTOB PEAKIINH.




Bapuant 2
1. IIpocToe BelecTBO-HEMETAILI:
A. Amomunnii b. Maruuii B. I'padur I'. XKenezo
2. ArperaTHoe COCTOSIHHE ITPOCTOTO BEIIECTBA CEPhI MPH OOBIYHBIX YCIOBHX:
A. T'azoo6pasznoe b. Kunkoe B. TBepmoe
3. Tpu 21€KTPOHHBIX CJI0sI (FHEPrETUUECKUX YPOBHSI) UMEET aTOM:
A.bapus b. Aprona B.Cepe6pa I'. Kucnopoga
4. Yucnno >7IeKTPOHOB HA BHEIIHEM SHEPTETHYECKOM YPOBHE aTOMa AJIEMEHTA TJIaBHOM IO ATPYIIITBI
MOKa3bIBACT:
A. Homep nepuojia b. Homep rpynibl
B. [lopsinkoBelit HOMep annemenTa I'. 3apsia aapa atoma
5. Macca 3 MoJ1b BOJIbI paBHa:
A.27r.b.60r.B.54r.T.90T.
6. 'pynma ¢opmyn BemecTs, B KOTOPO# COAEPKaTCsi OCHOBAHHUE, KUCIIOTA, COJIb U OCHOBHBIN OKCHI:
A. HC1 ,S0z, FeS, Ca(OH),
b. CuCh, H3PO4, KOH, CO0;
B. HNOs3, NaNO0sz, Cu(OH),, FeO
I'. CuO, S0z, NaOH , HC1
7. Okpacka HHIMKATOpa JIJAKMYCca B pacTBOpE, MOJy4YEeHHOM TP B3auMoieicTBUu okcuaa docdopa (V) ¢
BOJIOM
8. CooTHecure
Tun XuMU4eCKON CBSI3H:
I. Nonnas 2. KoBanentHasa HenoJisipHas 3. Metajuinueckas
Xumuueckasn gpopmyna eeujecmsa:
A.Ag B.N2 B.CO2 TI.MgCl
9. PacctaBpTe KOX(GUIMEHTHI B CXeMaX M YKQKUTE THITHI XUMUYECKUX PEaKIUii:
A1,03 + H2S04 — A12(S04)3 + H20
b. Hz + Clhb— HCl1
H 20 —H>+0,
10. Hanmumure MoJieKyIsipHbIE U TaMm, A€ 3TO UMEET MECTO, - HOHHBIE YPaBHEHHUsI peakLUi, COTJIACHO
cxeme:
Ba —-BaO —Ba(OH),—BaS04 Ykaxxute TUIIBI peakIiuii 10 YUCITy U COCTABY UCXOHBIX BEIIECTB U
MIPOJIYKTOB PEaKIIH.

9 KJIACC
KonTpoabHasi padora Ne 1 «Begenne. O0masi XapakTepucTUKa XUMHUYECKHX 3JI€MEHTOB U
xumunuyeckux peakumid. [lepuoanuecknii 3axon u [lepuoguyeckasi cucreMa XUMUYECKHX 3JIEMEHTOB
J1. 1. MenaejieeBa»

Yacte A (3amaHus ¢ BHIOOPOM OTBETA)
Al. B nepuonax ciieBa HarpaBo 3apsiz sijjpa aromMa
1. yBenuumBaercs
2. yMEHbIIaeTcs
3. He u3MeHseTcs
4. cHayasa yBEJIMYMBACTCS, a 3aTEM YMCHBIIIACTCS
A2. B riaBHBIX MOATPYIIax CHU3Y BBEPX 3apsif sSaApa aToMa
1. yBenuuuBaercs
2. yMeHblIaeTcs
3. He U3MeHseTcs
4. cHavana yBeJTMYMBAETCSA, a 3aTEM YMEHbBIIIAETCS
A3. B riaBHBIX MOATpyMnax cCBEpXy BHU3 YUCIIO SJIEKTPOHOB Ha BHEIIHEM YPOBHE
YBEIIUYNBALCTCS
YMEHBIIIAETCS
HE U3MEHSETCS
CHauasa yBeIMYMBACTCS, a 3aTEeM YMEHbIIIAETCS

el N =



A4. B nepuopax crpaBa HaJI€BO YHUCJIO SHEPTETUUYECKUX YPOBHEN
1. yBenuuuBaercs
2. yMeHbIIaeTcs
3. He U3MeHseTCs
4. cHayaja yBEIMYMBAETCS, & 3aTEM YMEHbBIIAETCS
AS5. B ri1aBHbIX OArPYIIIaX CHU3Y BBEPX BOCCTAHOBUTEIIbHBIE CBOMCTBA 3JIEMEHTA
1. ycunuarotcs
2. ocnabeBaroT
3. HE U3MCHSIOTCA
4. cuayana ocia0eBaroT, a 3aTeM YCHUIIMBAIOTCS
A6. B mepuoiax ciieBa HarpaBo BOCCTAaHOBUTEIbHBIE CBOMCTBA 3JIEMEHTA
1. ycunuarotcs
2. ocnabeBaroT
3. HE U3MCHSIOTCA
4. cHauamna ociiabeBaroT, a 3aTEM yCUITUBAIOTCS
A77. B ri1aBHBIX OATPYIIIAX CBEPXY BHU3 OKUCIUTEIIBHBIE CBOMCTBA JJIEMEHTA
1. ycunuaroTcs
2. ocnabeBaroT
3. HEe U3MEHSIOTCS
4. cHauvana ocnabeBaroT, a 3aTEM YCHIIMBAIOTCS
A8. B nmepuoiax cieBa HarpaBo OKHCIUTEIBHBIE CBOMCTBA dJIEMEHTA
1. ycunuaroTcs
2. ocnabeBaroT
3. HE U3MEHSIOTCS
4. cHadana ociiabeBaroT, a 3aTEM yYCUIITUBAIOTCS
A9. B riaBHBIX mOArpymnmnax cBepXy BHU3 BHICIIAS OJIOKUTENbHASL CTETIEHb OKUCIICHUS
1. yBenuuuBaercs
2. yMEHBIIAeTCs
3. He u3MeHseTcs
4. cHavana yBEeJIMYMBAETCA, a 3aTEM YMEHbBIIIAETCS
A10. Okcup kaneuus CaO He pearupyer ¢
1)NaOH 3) CO2
2) HC1 4) H20
Al1l . Okcug cepol (IV) SO2 He pearupyer ¢
1) NaOH 3) CaO
2) H:0 4)HCI
Al2. YkaxuTe BelecTBO X B TCHETUYECKOM Pl CEPBI:
S —-X—H>S03
1) NazS033) H.S
2) S0z  4) S0,
A13. Ykaxure BemecTBo X B reHeTUYecKoM psny kaibiusa: Ca — X — Ca(OH)o.
1) CaO 3) CaCoOs
2) CaCl; 4) Ca(N0s),
Al4. Vcnione3yst METOJ 3JIEKTPOHHOTO OanaHca, ONpeieianuTe CyMMy Ko3(h(pUIIMEeHTOB B ypaBHEHUHN
peakmuu o cxeme: NH3 + O2—N2 + H20
1)12 3) 14
2)13 4)15
A15. Coxrnm 335 T TexHu4yeckoi cepsl, coaepxkamei 10% mnpumeceit. Onpenenute oobeM (H.Y.)
oOpazoBaBuierocs okcuza cepsl (IV), ecau BbIxoa 3Toro okcuaa coctaBmil  90% oT TeopeTndecku
BO3MOYHOTO.
1) 170 3)190 n
2) 18011 4)200 n
UYacte B (3amanus ¢ KpaTKUM OTBETOM )
B1. YcranoBute cootBeTcTBHE MEXAY (hopMynoit okcuaa u ero  kinaccudukanueil. OTBeT qaiite B BUE

MOCIIEI0BATEIBLHOCTH IU(P, COOTBETCTBYIOMIMX OyKBaMm 10 andaBuTy.
OOPMVIJIA KITACCUDUKALINA



OKCHJA OKCUIA

A)SO3 1) KUCIIOTHBIN OKCH]T
b) P20s 2) aMm(OTEpHBII OKCHT
BaO 3) OCHOBHBII OKCH/T

I') A1203

JT) Naz0

B2. YcranoBute cooTBeTcTBHE MEX Ay (GOpMYyJIoi coeuHeHus | U kiaccudukanueii. OTBeT naiite B BUjae
MOCIIEIOBATEIHLHOCTH (P, COOTBETCTBYIOMINX OyKBaM 110 andaBuTy.

®OPMVIIA KIIACCUOUKALIUA

A)KOH 1) kucnora

B)H3P04 2) aMm(pOTepHBIIl THIPOKCU]
B)Fe(OH): 3) HEpacTBOPUMOE OCHOBAHUE
I') AI(OH)3 4) menoup

J1) HC1

B3. Cpenu HIbKenepeyrCICHHBIX OKCUIOB YKOKUTE HepacTBOpuMbie ocHoBanus: 1) Mg(OH)2, 2)
HrelO3, 3) NaOH,

Ni(OH)2, 5) Ba(OH)2, 6) Cu(OH)2, 7) KOH, 8) NH4OH. OtBer nmaiite B Buie OCIEI0BATEIBHOCTH (P
B TIOPSIIKE WX BO3PACTAHUSL.

B4. Pacrionioxute 31eMEHTHI B MOPSKE BO3pacTaHMsI UX MeTautndeckux cBoiicts: 1) Ca, 2) Ba, 3) Be, 4)
Sr, 5) Mg. OtBer paiiTe B BUE MOCICI0BATEILHOCTH IUAD.

BS5. Pacnionosxure 351eMeHTHI B OPSAKE BO3pACTaHMsI HX OKUCIUTENbHOM criocooHoctH: 1) S, 2) Cl1, 3) P,
4) Sh, 5) As. OTBeT naiiTe B BUIe MOCIEI0BATEIBHOCTH IIHPP.

KonTpoabHnas padora Ne2 «Mera/uibi»
Bapuanr 1
1. CocTaBuUTh ypaBHEHHUS peaKIfii, XapaKTePU3YIOIIUX XUMHUECKHUE CBONCTBA METAIIIMYECKOTO
Kanblus. Peakiuu paccmarpuBath B cBete Teopurt OBP u TO/I. /late HazBaHus u
XapaKTEPUCTUKU MOITYYEHHBIM COCTUHEHHUSIM.
2. CocTaBUTh ypaBHEHHUSI PEAKIIUI JJIs IEPEXO/IOB:
Fe — FeS04 — Fe(OH)2 — FeO — Fe
!
FeCO03
3. Ilpu B3aumoneiictBuu 5,4 T Al ¢ CONIHON KUCIOTOM ObLIO MOJTydeHo 6,384 1 Bojopoa (H.y.).
CKOJIBKO 3TO COCTABJISIET POLEHTOB OT TEOPETUYECKH BO3MOXKHOTO?
4. TlpuBecTu XuMuueckre GOpPMyIbI CIEAYIOMNUX COSTUHEHHUH: KpUCTAUIMUECKas COJIa, JKKEHas!
MarHe3usi, KpaCHbIM KeJe3HsIK.
Bapuanr 2
1. CoctaBuUTh ypaBHEHUS PEeaKINii, XapaKTEPU3YIOIINX XUMUUYECKUE CBOICTBA TUTHA. Peakuuun
paccmatpuBath B cBeTe Teopun OBP u TO/1. /laTh Ha3BaHUs U XapaKTEPUCTUKH MOJyYEHHBIM
COCIMHEHUSIM.
2. CocTaBuTh YpaBHEHUS PEAKIUH JJIS IEPEXO/IOB:
Bc — BeO — Be(N03)2 — Be(OH), —K2Be0, — BeS04
3. Omnpenenutb 06beM BOJAOPOIA, KOTOPBI MOXKET ObITh MOJTYYEH MPU B3aUMOJICHCTBUM C BOAOH 5 T
Ca, ecnu BbIxoJ Boopoia cocTaBisieT 90 % OT TEOpeTUUECKH BO3MOKHOTO? ¢
4. TlpuBecTn XuMU4ecKkre GOPMYIbI CIEAYIONUX COSAMHEHN: MarHUTHBIN KeNe3HSK, KeTe3HbIN
KOJIYE/IaH, KAMEHHas COJIb.
W
Bapmuanr 1.
1. DnekTponHas hopMyna aToMa MarHus:
A.15% 252 B. 152252 2P!
b. 1822St I. 152 2522P53S?
2. C pa30aBneHHOM CEpHOI KHUCIOTON HE B3aUMOJICHCTBYET:
A. AntoMuHHM B. XKeneso



b. bapuii I'. Ptyth

3. IIpocToe BemiecTBO ¢ HauboJiee IPKO BHIPAKEHHBIMU METaJUIMYECKUMU CBOMCTBAMU:

A. bepwuin B. Maruuii

b. Kanmpuuit  I'. CrpoHumit

4. ATOM MarHus OTJIM4aeTcs OT MOHA MarHus:

A. 3apsanom siapa B. Yucnom nporoHoB

b. 3apsanom wactuusl I'. Unciom HEUTPOHOB

5. Haubomee sHEpruIHO pearupyer ¢ BOAOK:

A. Kamuin B. Cxanmuii

b. Kagpuuit  I'. Marumit

6. Psig, B KOTOPOM BCE BEIIECTBA PEArUPYIOT C KaIbI[UEM:

A. C02, Hz, HC1 B. NaOH , H>0 , HC1

Bb. Cly, H20, H2S04 TI'.S. H2S04, s0s,

7. Paguyc atomoB 3neMeHTOB 11 nmeproia ¢ yBenuyeHrueM 3apsia siipa oT HIETOYHOTO METaIa K
rajoreHy
8. Bua xumMudeckot CBSI3W B IPOCTOM BEIISCTBE KaIbITHI
9. Hanuwiume cokpaujennoe uoHHOe ypasHeHue, COOTBETCTBYIOIIEE MOJIEKYIIIPHOMY YPaBHEHHUIO:
BaCl," H2S04 = BaS0s; + 2HC1

Hanuwume ypasnenus peaxyuii, ¢ TOMOIIBI0 KOTOPBIX MOKHO OCYIIIECTBUTD CIEAYIONINE MTPEBPAICHUS:
CuClo— Cu(OH)2 —C u (N O3) —Cu 1 coOCTaBUTh BO3MOKHBIE OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC
YpaBHEHUS.

Bapmuanr 2.

1. DnexTpoHHas GpopMylia aToMa HATPHS:

A.152 252 B. 1S? 252 2P63S2

B. 1S? 25%22p¢3s! I'. 152281

2. C COJISTHOM KHUCIIOTOM HE B3aWMOJICUCTBYET:

A. Mennp B. XKeneso.

b.Kagpmuit  I'. Ilunk

3. [Ipocroe BemiecTBO ¢ Hanbojee IPKO BHIPAKEHHBIMU METAJUIMYECKUMU CBOMCTBAMMU:
A. AmoMuHMI B. Marnuii

b. Kpemnuii I'. Harpuit

4. ATOM aNtOMHUHUS OTJIMYAETCS OT UOHA AJTIOMUHUS:

A. 3apsigom siapa B. 3apsinom yactuiel

b. Yucnom npotonos I'. HuciioM HEUTPOHOB

5. Haubonee sHepruyHo pearupyer ¢ BOJOM:

A. Ctponuuii B. Maruuii

b. Kanbiii  I" bapwii.

6. Psiz1, B KOTOpOM BCe BelllecTBa pearupyroT ¢ MarHueM:

A.S,NaOH,H20 B.Clz2 ,02,HCI

b. Li, H2S04, CO2 I'. CuO, Cu(OH), H3PO4

7. Pamuyc aTOMOB 3JIEMEHTOB IJIaBHOW MOJTPYIINEI C YBEIMUECHUEM 3apsiia sapa
8. Bua xuMuyeckoil CBsi3u B MPOCTOM BEIIECTBE XJIOPHJIE HATPUS
9. Hanmumure cokpailieHHOE€ HOHHOE YpaBHEHHE, COOTBETCTBYIOIIEE MOJIEKYJIsIpHOMY ypaBHeHHI0: A1C13
+ 3KOH = A1(OH)3| + 3KCl1

10. Hanniure ypaBHEHUS peakiuii, ¢ MOMOILIBI0 KOTOPBIX MOYXHO OCYIIECTBUTH CJICTYIOLINE
npesparienus: Zn—> ZnS0s —>Zn(OH)2 —>Zn0 u cocTaBUTh BO3MOXHbBIC OKHCITUTEIHHO-
BOCCTAHOBUTEIIbHBIE YPABHEHUS.

KonTtpoabsnas pabora Ne3 «Hemeraniabn
Bapuanr 1
1. CocraBuTh ypaBHEHHUs peaKLUil 1151 IEPEXOI0B:
S — H,S — SO,— S03—H»S04 — H,
l
Na>S03
PaccmoTtpets oaHy peakuuio B csete TO/L.



2. JlaTh XapakTepUCTHKY pEeaKLUH 110 Pa3IUYHBIM IPU3HAKaM. PaccMOTpeTh yCIoBHsI CMEIEHUs
XMMUYECKOTO PaBHOBECHUS BIIPABO:
N2 + 3H2 —2NH3 +Q
3. VYpaBusare OBP MeTon0M 351eKTpOHHOTO OanaHca:
Mn0; + 4HCI1 = MnCl2 + Cl2 + H20
4. TlpuBectn XuMHYecKHe (HOPMYIIBI CIEAYIOMNX COSAMHEHHI: aMMHaYHasi CETUTPA, CBUHIIOBBIH
OJeck, QIFOPHUT.
5. B 735 mr 20 % pactBopa cepHoii kucioTel pactBopriin 30 M1 amMuaka. Paccunrars maccy
00pa30BaBIIICHCS COJIH.
Bapuanr 2
1. CocraBuTh ypaBHEHUS PEAKIHI 1715 IEPEXOIO0B:
ZnCl; - HC1—-KCIl — Cl2 — 1, — HI
!
AgCl
PaccmoTtpets oaHy peakuuio B cete TO/L.
2. JlaTh XapaKTepUCTHKY pEaKIUH 110 Pa3TUIHBIM IPU3HAKaM. PaccMOTpeTh yCIOBHS CMEIIEHUS
XHUMHUYECKOTO PAaBHOBECHS BITPABO:
2503 <2502 + 02 -Q
3. VYpaBusare OBP MeTon0M 3JIeKTpOHHOTO OataHca:
HNO3(pas)t Mg = Mg(NO0s)2 + N20 + H20
4. TlpuBecTtn xumudeckre GOpPMyIbI CIEAYIONNX COSUHEHHH: BECEAUN a3, )HUAKOe CTEKIIO,
KaJIMiHasl CeIUTpa.
5. B 400 r 25 % pacTBopa enKoro Kajau pacTBOpWiH 45 11 yriaekucioro ra3za. Paccuurats maccy
00pa3oBaBIIIEIiCs COJIN.

HIIN

Bapmanr 1.

1. 3apsn siapa atoma +17 UMEIOT aTOMBI XUMHUYECKOTO 3JIEMEHTA:

A.A30T1a B. Cepsi

b. Kucnopoaa I'. Xnopa

2. YpaBaenue xumuueckont peakmun 2S0; + 0= 2503 COOTBETCTBYET CXeMe MPEBPAILICHUSI CEPHI:
A.S°%—S* B.S"— 8"

b.S?—S* T.S%*% g™

3. Crenenb okuciaeHus pocdopa B psany BemecTs, hopmynsl Kotopsix Ca,P2, P, P203, P;0s
A. TMoseimaercs ot 0 7o +5 B. [onmwxkaercs ot +6 o -2

b. IloBeimaercd ot -3 go +5 I'. IloBeimaercs ot -4 no +4

4. BemiectBo X B psaay npespamieauii CO2 — X — Ca(HCO03)2 —COr umeer dpopmyiy:
A. Ca(OH), B. CaC0s3

b. CO I. CaO
5. PeaktuBOM Ha CYJ‘IB(i)aT-aHI/IOH ABJIACTCA KATUOH:
A. H* B. Ba?*
B. Na* . NHs*

6. XuMudeckas peakiiis BO3MOXKHa MEXKIy BellecTBaMU, (GOPMYIbI KOTOPBIX:
A. CO2 u NaOH B. S03 1 N20Os

b. Cun H2S04Pazsy T'. P203 u HC1

7.Bu1 XUMHUYECKOM CBSI3U B IIPOCTOM BEILECTBE XJIOPOBOJOPOLE:
8. CocraBbTe (hopMyITy KUCIOTHI, KOTOpasi 00pa3yercsi Ipu B3aUMOJIEHCTBUU BEIIECTB, (GOpMYIIbI
kotopbix: Na,Si0z u HC1:
9. Hemertannuueckue cBOMCTBA MPOCTHIX BEIIECTB, 00Pa30BaHHBIX 3JIEMEHTAMU BTOPOTO IEpHO/Ia, C
YBEIIMYEHUEM 3apsAL0B SAAEp
10. 3anumuTe ypaBHEHUS PEAKIUi, C TOMOIIBIO KOTOPBIX MOXKHO OCYILECTBUTH NPEBPAILEHNUS COTJIACHO
CXEMe:




1 2 3 4 5
S—MgS — S0; — SO3—Na>S0s — BaS04 Peakuuto 1 paccMOTpUTE ¢ TOUKH 3pEHUST OKUCIICHUS -
BOCCTaHOBJICHHS, PEAKIIMIO 5 B CBETE TEOPHHU JICKTPOIIUTHYCCKOM JUCCOLUAIINY.

Bapuanr 2.
1. 3apsan sapa atoMa +14 uMer0T aTOMbI XUMUYECKOTO JIEMEHTA !
A.A30T1a B. Kpemnus
b. Kucnopoaa I'. Yrnepona
2. KoBasneHTHast HEMOJISIpHAS CBSI3b IMEETCS B MOJIEKYJIE BEIIecTBa, GOpMyiia KOTOPOTO:
A. N B. HC1
b. CH4 I'. NaxS
3. CrenieHb OKHCIICHHS CEPhI B PsITy BEHIECTB, (OPMYIIBI KOTOPBIX
S03, SOz, S, H2S
A. TloBemmaercs ot 0 1o +5 B. Ilonmxkaercs ot +6 10 -2
b. IHoumxaercs ot +5 o O I'. IloBeimaercs ot -4 oo +4
4. BemectBo X B psiny npeBpamieanii P— P20s— X —NasPOsumeer Gpopmymy:
A. Caz(P04)2 B. CaCO,
b. PH3 I'. H3PO4
5. PeakTnBOM Ha XJIOPUA-aHHOH SIBJIIETCS KaTHOH;
A.H' B.Ba%+
B. Ag"T. NHs *
6. XuMmueckas peakius BO3MOKHA MEX/Ty BellecTBaMu, (popMysIbl KOTOPBIX:
A. H2S04 u CO2 B. H2S04 u BaS04
b. H2S04 1 An I'. H2S04 u MgO
7. CooTHECHTE: YpABHEHNE XUMUYECKON PEAKIIUN
H>S + Cl2 = 2HCI + S cxeme npeBparieHus xjopa:
A. CP —CI? B.Cl°—CI*
b.CI— CI I.Cl— Cl1°
8. CocrtaBbTe (hopMyIry Ta3000pa3HOTO BEIIECTBA, 00OPA3YIOIMIETOCS MPU B3aUMO ICHCTBUHY BEIIECTB,
dhopmynsr koTopeix: CaC0z u HC1:
9. HemeTaimmnueckrue CBOWCTBA MPOCTHIX BEIIECTB, 00Pa30BaHHBIX 3JIEMEHTAMH IATOW TPYIIIBI TIIaBHOM
MOATPYIIIBL, C YBEIMYEHUEM 3apsijia spa:
10. 3anummunTe ypaBHEHUS peakiuii, C MOMOUIBI0 KOTOPBHIX MOXHO OCYIIIECTBUTH MPEBPAILIEHUs COTIACHO
cxeme:
1 2 3 4 5
N2 — NHz —» NO — NO2 —» HNO3 — KNO3
Peakuuio 1 paccMoTpuTe € TOUKH 3pEHUS OKUCIICHUA-BOCCTAHOBIICHUS, PEAKIIUIO 5 B CBETE TEOPUHU
AIIEKTPOJIUTUYECKOM TUCCOLHAIINY.

«HToropasi KOHTPoJIbHAasi pad0Ta O XUMHH 32 Kypc 9 ki1acca»
Bapmanr 1.
1. Haubonee sapko MeTauIMueCKrUe CBOMCTBA BHIPAYKEHBI:
A. Y natpus B. VY karus
b. Ymutus 1. VY maraus
2. CteneHp OKUCIIEHHS +3 y aTOMa XpoMa B CO€MHEHUH, GopMysia KOTOPOTO:
A. CrO B. CrO3
B. Cr20s3 I'. H2CrOg4
3. CepHyIO KHCIIOTY MOKHO TOJTYYHUTh MPU B3aUMOJICHCTBUU BEIIECTB, (POPMYIIBI KOTOPHIX:
A. H20 u SO, B. Hy u SO3
b. H0 u SOz TI'. SOz u KOH
4. Psin 51IeMEHTOB, PACOJIOKEHHBIX B IOPSJIKE YBETUUEHUSI AaTOMHBIX PAJInYCOB:
A.Be,B,C B.Si,C,N
b.F, CI,Br T.Na, Mg, Ca
5. Oxup KajabLus SABISIETCS:



A. AM¢poTepHBIM B. Heconeobpasyrouiium
b. Kucnotasim I'. OcHoBHBIM
6. lns propuaa Kamus XxapakTepHa XMMHUYECKasi CBsI3b, KOTOpasi Ha3bIBaeTCs
A. Honnas  B. KoBaneHTHas HenoJisipHas
b. Merammnueckas  I'. KoBanenTHas nosisipHas
7. CooTHECUTE: ypaBHEHUE peaKLUU
2 S0z + 02 = 2503, cxeme peBpaIIeHUs CEPhI:
A. S8 —8*® B.S? 8"
B.S"—>§% T.8° -5
8. Okcup azota (M) umeer popmyny
A. N20 B. N203
Bb. NO2 I'. NO
9.3anuimunTe ypaBHEHMsI peakLUii, C IOMOIIBI0O KOTOPBIX MOKHO OCYILECTBUTh IIPEBPAIIEHUS COTIIACHO
cxeme:
1 2 3
Na>C03 — C02 — CaCOs — CaO Peakuuto 1 paccMOTpHTE B CBETE TEOPUH DIEKTPOIUTHUECKON
JMCCOLIMAINU.
10.Beruncnute Maccy COJSIHON KUCIOThI, HEOOXOUMOMN [T HEHTpaaIu3aluu
40 r. 20% pacTBOpa rUIPOKCUAA KATBITHSI.

Bapmuanr 2.
1. HaubGonee sipko BbIpaxxeHbl HEMETAIIIMUECKHE CBOMCTBA:
A. Y xmopa B.YVY ¢dropa
b. Y nona I'. ¥V 6poma
2. CremneHb OKHCIIEHUA -3 y aTOMa a30Ta B COeIMHEHUH, (popMysia KOTOPOro:
A. N2 B.N»03
b. NO I'. NH3
3. 'mapokcua menu (1) MOKHO MOTYYIHUTH TP B3aUMOJCHCTBUM BEIIECTB, POPMYITBI KOTOPBIX:
A. Cuu H20 B. CuO u H20
b. CuCl; u Fe(OH)z I'. CuS0s u NaOH
4. Psi1 51eMEHTOB, PacTOJIOKEHHBIX B OPSAKE YBEIMUEHUS aTOMHBIX PaInyCOB:
A.Li,Na, Rb B.Se.S .0
b.P,S,0; I'.Be, B, Al
5. Okup yraepona (1V) seusercs:
A. AmdoTtepHbIM B. HeconeobOpasyromum
b. Kucnoraeim I'. OcHOBHBIM
6. B Monekyie 6poMoBOIOpOa XMMUYECKAs CBSI3b HA3bIBACTCSA
7. CooTHecUTE: YpaBHEHUE PEaKIUU
4 NHz + 502 = 4NO + 6 H20 cxeme npeBpaiiieHus a3ora:
A. N3N B.N®-N*
B.N? — N*2 . N*? - N3
8.I'mnpoxcun xenesa (I1) umeer popmyny
9. 3anumuTe ypaBHEHHsI peaklUid, C TOMOIIBI0O KOTOPBIX MOKHO OCYIIECTBUTH NMPEBPAILIEHUS COTIACHO
cxeme:
1 2 3
S0O3—H2S04 —CuS04 — Cu(OH), Peakuuio 3 paccMOTpUTE B CBETE TEOPUU NEKTPOIUTUIECKON
JMICCOLIMAITUH.
10.K 27 r pactBOpa ¢ maccoBoit noneit xnopuga meau (I1I) 10% no6asuinu n366ITOK pacTBOpa cyabhuaa
HaTpust. OnpeennTe Maccy BHITIABIIETO 0CaAKa.




CucremMa OlleHKH JOCTHKEHHU I YYAIIMXCS

OcHoBHas 3a/1a4a ¥ KPUTEPUI OLICHKH — OBJIAJICHUE CHCTEMON y4eOHBIX NEHCTBUIN C H3ydaeMbIM
y4eOHBIM MaTEPUATIOM.

Cucrema OLIEHKHM BKJIIOYAET B €e0sl BHYTPEHHIOIO (OCYIIECTBISIEMYIO CaMOW IIKOJIOW) M BHEUIHIOIO
(ocymiecTBisieMas BHEIIHUMU 110 OTHOIICHHUIO K IIKOJIE CITy>KOaMu).

s OLICHKH UCIOJIb3YeTCA nepcoHnUIMPOBAHHAS
(menepcornpUIMpPOBAHHAS).

[epcornuupoBaHHOM OIEHKE MOJIEKAT TOJIBKO METApeJMETHBIE M TMPEAMETHBIE Pe3yabTaThl U3
070Ka «BBITYCKHUK HAYYUTCS».

OneHka JTOCTHKEHUHN pealn3yeTcsl «METOJOM CIIOKEHUS», TP KOTOPOM (PUKCHUPYETCSl TOCTHIKEHUE
OTIOPHOI'O YPOBHS U €r0 MPEBBILICHUE.

Jljis OlLIeHHMBaHUs MCIIOJb3YIOTCSA: CTaHIAPTU3UPOBAHHBIE NUCbMEHHbIE U YCTHBIE PAaOOThI, IIPOEKTHI,
MpaKTUYeCKUe padoThl, JlabopaTopHble pPadOTHI, TECTHI, 3a4YEThl, TBOPYECKHE padOThI, CaMOaHaIIU3,
caMoOlIeHKa, HaOII0ACHUS U TIp.

Tunbl 3a1aHuii, KOTOPbIe HCNOJb3YIOTCS U1 OLEHKH J0CTUKEHMIA:

1o opMe OTBETA: C 3aKPBITHIM OTBETOM U OTKPBITHIM OTBETOM;
110 YPOBHIO MPOBEPSEMBIX 3HAHUH, YMEHUM, CTTIOCOOOB JIEHCTBUI: 0A30BBIN U MOBHIIIIEHHBIN YPOBEHbD;
10 MCMOJb3YEMBIM CPEICTBAM: 3aJaHUs AJIsl MUCbMEHHON WM YCTHOM Oece/pl, MPaKTUYECKUE 3a/JaHus,
nabopaTopHbIe PabOTHI;
o Gpopme NpoBeAEHUs: U1 UHAUBUAYAIbHON WK TPYIIOBOI pabOTHI.
Hrorosas oneHka cKJ/aabIBaeTcs U3:
HAKOIUJICHHBIX OIIEHOK (XapaKTepHU3yIoT JUHAMHUKY 00pa30BaTeIbHBIX JOCTHKEHUHN yJaluxcs);
OIICHKH 3a CTaHAAPTHU3MPOBAHHBIE UTOTOBBIE PAOOTHI (XapaKTEpPU3YIOT YPOBEHb MPHCBOEHUS CIOCOOOB
NeCTBHI)

BHyTpeHHIOI0O cHCTeMY OLEHKM Ha  CTYIeHH OCHOBHOIO
KJaccupuIMpyeTcs CAeAymuM 00pa3oM U BKIIIOYAET MPOIIETYPHI:
HHIMBHUAYaJbHbIE Pe3y/JbTAThl yHalIUXCcsH - B cQepe pa3BUTUS Y HUX KOMIETEHTHOCTHBIX YMEHHH U
HAaBBIKOB, BBISBIISIIOTCA B X0J1€ IICUXOJIOTO-I1€JarOTHYECKOTO0 MOHUTOPUHTA;

NpeIMeTHbIEe Pe3yJIbTAThI - PE3YNbTaThl, TOJYYEHHBIE B MTPOLIECCE OLCHUBAHUS YUMTENIAMH IIKOJBI HA
MIPEAMETHOM YPOBHE;

BHYTPHMIIKOJIbHbIC Pe3yJbTaThl - PE3YJIbTATHI, NOJIYYEHHbIE B XOJI€ aJMUHUCTPATUBHOIO KOHTPOJI,
UTOTOBOM  aTTectaudud  ydamuxcs (  KOHTpOJIbHbIe  pabOThl, MPOMEXKYTOUHBIE, HUTOTOBBIE,
JMarHOCTUYECKHUE);

BHEIIKOJIbHbIE Pe3yJIbTAThI - PE3yAbTaThl OJIUMITNAJ, KOHKYPCOB, COPEBHOBaHUI, KOH(MEpEeHIIH U T.11.;
pe3ynbTaThl, MOJYYEHHBIE B XOJ€ HE3aBHCHMOI BHEILIHel OLEHKHU - PE3yJbTaThbl MOJIYYEHHBIE B XOJI€
I'MA;

HedopMaTH30BAHHAS OLEHKA - TOPTGOIINO.

J11a onvcanusi JOCTHKEHUI 00YyJaroIIUXCsl 1eJ1IeCo00pa3Ho0 YCTAaHOBUTH CJIECAYIONIUE MSTh YPOBHEH:

uHpopManus u QHOHMMHas

o0mero  oOpa3oBaHus

YpoBennb JocTHkeHHe IVIAHUPYEMBIX Pe3yJbTATOB Ouenka
(oTmeTKa)
ba3oBblii JEMOHCTPUPYET OCBOCHHME YUYEOHBIX NIEHCTBUN C OMOPHOM | CKyTOBIETBOPUT
YPOBEHb CUCTEeMOW 3HAaHMW B paMKax Juana3oHa (Kpyra) | eIbHO» (unum
AOCTUKEHHM I BbIIETICHHBIX  3anad. OBnajeHue 0a30BBIM  YpOBHEM | OTMETKa  «3»,
SIBJISIETCA JIOCTaTOYHBIM JJISl TPOJOJDKEHUS OOydeHHs Ha | OTMETKa
CIeyIOIIEeH CTyleHn 00pa3oBaHus, HO HE MO MPOPHILHOMY | «3a4TEHO»).
HaIpaBJIEHUIO
IloBbIMEHHBIH | YCBOEHHE  ONOPHOM  CHUCTEMBl 3HAaHUKW HAa  YPOBHE | OLICHKA
YPOBeHb OCO3HAHHOTO  MPOU3BOJBHOTO  OBJAJEHUS  YUYEOHBIMU | «XOPOIIO»
JNEUCTBUSAMH, JOCTATOYHBIA O KpYyrozop, ImpoTa (UM | (OTMETKA «4»);
n30MpaTeNbHOCTH) MHTEpecoB. Takue oOyuaronmecs MOTyT
OBITh BOBJICUEHBI B MPOCKTHYIO AESITEILHOCTH MO TMPEIMETY
Y COPUEHTUPOBAHBI HA MPOJIOJDKEHHE O0YYeHHS B CTapIINX
KJIaccax Mo JaHHOMY MPOQUITIO.
Bricoxkuii bonee monHoe (MO CpaBHEHMIO C MPEBIAYIIMM) YCBOCHUE | OLIEHKA
YPOBEHb ONOPHOM CHCTEMBI 3HAHUKW HA YPOBHE OCO3HAHHOIO | OTIUYHO




MPOU3BOJILHOTO  OBJIAJICHUS  Y4COHBIMH  JCHCTBUSIMH, | (OTMETKA «5»).
JOCTATOYHBIN Kpyro3op, mupoTta (Widm U30UPATEITHHOCTH)
nHTepecoB. Takue oOydaromuecs MOTYT ObITh BOBJICUCHBI B
MPOEKTHYIO JICSITEIILHOCTD IO MPEAMETY U COPUECHTUPOBAHBI
Ha MPOJIOJKEHUE 00YUeHHs B CTapIIUX KiIaccax Mo JaHHOMY

npoduIo.
IMonm:KeHHBIH | OTCYTCTBHE  CHUCTEMAaTW4YecKoil  0a30BOl  MOATOTOBKH, | HEYAOBJIETBOD
YPOBEHb oOyyaromumcsi HE  OCBOEGHO  JaXe€ U  IIOJIOBUHBI | UTEIBHO»
IJIAHUPYEMBIX pe3yJabTaTOB, KOTOpBIE ocBauBaeT | (OTMETKa «2»)

OONBIIMHCTBO  OOYYArOIIUXCSA, HWMEIOTCSI 3HAYHUTENbHBIC
npoOesibl B 3HAHUSAX, AajibHElIlee 00ydyeHue 3aTpyIqHEHO.
[Ipu >TOM O0Oy4aromMiicss MOYET BBIMOJHATH OT/AEIbHBIC
3aJlaHusl  MOBBIIEHHOTO  ypoBHA.  JlaHHas  rpymma
oOyJaronuxcst (B cpelHeM B X0J/i€ 0O0y4eHHUs COCTABJISIONIAs
okoio  10%) TpebyeT  cHeNHAIBHOW  JIMATHOCTUKH
3aTpyAHEHU B 00y4YeHUH, MPOOEIOB B CUCTEME 3HAHUU U
OKa3aHUM LIEJICHANIPABIEHHOW TIOMOIIM B JIOCTHXEHHUH
0a30BOr0 YpOBHS

Huskni HaJM4Yue TOJIBKO OTHENIbHBIX (PparMEHTapHBIX 3HAHMM IO | OLIEHKA «ILJI0X0»
YPOBEHb MpenMery, nanpHenIee 00yueHue npakTHdecku | (oTMeTka «1»)
HEeBO3MOXKHO. Tpebyercs crenuanbHasi MOMOIb HE TOJIBKO
no ydyeOHOMY TMpeAMeTy, HO U 10 (OPMUPOBAHUIO
MOTHBAIIMK K OOYYECHHIO, PA3BUTHIO MHTEpECcA K M3ydaeMOu
MpeIMeTHON 00JacTH, MOHUMAHUIO 3HAYMMOCTH IpeaMeTa
JUIS )KU3HU U JIp.

XapakTepucTuka un@poBoii oneHKH (0TMETKH)

«5» («OTIMYHO») — YPOBEHb BBIMOJHEHUS TPeOOBaHHUI 3HAYUTENILHO BbIIIE yIOBIETBOPUTEIHLHOTO:
OTCYTCTBHE OLIMOOK Kak MO TEKYIIeMY, TaK U 10 IpeabplaynieMy yueOHOMY MaTepuaiy; He 0oJjiee OTHOTO
HeZ0YeTa; JOTUYHOCTh U MOJHOTA U3JI0KEHHUS.

«4» («X0po1110») — YPOBEHb BBHIMOJHEHUS TPEOOBAHMI BBIIIE YIOBJICTBOPUTEIHHOTO: UCIIOJIH30BAaHUE
JOTIOJTHUTEIBHOTO MaTepuaia, MOJIHOTa U JIOTUYHOCTh PACKPBITUS BOIPOCA; CaMOCTOSITENBHOCTD
CYXJCHUN, OTpaKeHHE CBOETO OTHOIICHUS K IMpeameTy oOcyxaenus. Hanuune ommbok 1 HET04YeTOB B
KOJIMYECTBEHHOM BBIPAKEHUU 0 OTACIBHBIM MPEIMETaM OTPa)KaeTcsl B JIOKAIbHBIX aKTaxX O TEeKYIIeH U
HUTOTOBOM (PYOCIKHOM) aTTECTAIuu 0OYJarOIINXCS.

«3» («yI0BJIETBOPUTEJIbHO») — JTOCTATOYHBII MHHUMAJIbHBIA YPOBEHb BBITIOJIHEHHS TpeOOBaHUH,
MpeIbsIBISEMBIX K KOHKPETHON paboTe, OTAeNbHbIE HApyLICHUS JIOTUKHA W3JI0KEHUS MaTepuala;
HEMOJIHOTA PACKpBITHS Bompoca. Hamuyme ommOOK W HEIOYETOB IO OTACIbHBIM IMpeAMeTaM B
KOJIMYECTBEHHOM BBIPAKEHHHM OTPAXKACTCS B JIOKAIBHBIX aKTaX O TEKyIIed W UTOroBoi (pyOexHOil)
aTTecTaluu 00y4yaronuXxcs.

«2» («IJ10X0») — YPOBEHb BBINOJHEHUSI TPeOOBAaHWN HUXKE YIOBJIETBOPUTEIHHOTO: HapYyILEHUE
JIOTUKH; HEMOJHOTa, HEPAaCKPhITOCTh OO0CYXIaeMOro BOIpPOca, OTCYTCTBHE apryMeHTaluu JIubo
OLIMOOYHOCTh €€ OCHOBHBIX MOJOXeHUI. Hamuune ommbok 1 HEI04eToB MO OTAEIbHBIM MpeaIMeTaM B
KOJIMYECTBEHHOM BBIPAKEHHU OTPA’KAETCS B JIOKABHBIX aKTaxX O TEKYIIeH U UTOroBOM (pyOexkHO#) 00
aTTecTaluu 00yJYarouxcs.

KoHTpoJIbHO-M3MepHUTeIbHbIE MaTepHaJIbl IPEIHA3HAYEHBl A NPOBEPKU YPOBHS YCBOEHUS
y4yeOHOTO Marepuana Ha OCHOBAaHMHM 0Opa30BaTENbHOTO MHUHUMYMa COJEp)KaHUs 00pa3oBaHUsA U
TpeOOBaHMN K YpOBHIO HOJTOTOBKU BBIMTYCKHUKOB IIKOJ. OHU COCTaBJIEHbl Ha OCHOBE MHOTOJIETHEH
Me1arOrMYeCKO MPAKTUKU C YUETOM PA3JIMYHBIX METOANYECKHX pa3paboToK.

ITo BceM riaBaM Kypca W HMX pasjesiaM IpeiaraeTcsl TeKyIui U TeMaTH4eCKUi KOHTPOJIb 3HAHUH U
yMeHUu#l B popMe XUMUUECKUX JTUKTAHTOB U TECTOB, CAMOCTOSITEIBHBIX M KOHTPOJBHBIX paboT. 3a1aHus
000MX BapHaHTOB pabOT CXOAHBI [0 COJEPKAHHIO U XapaKTePy BBIMOIHIEMBIX YUeOHbBIX AeHCTBUI.

Hns opranuzanuu 3¢¢GeKTHBHONH pabOThl BCEro Kiacca ¢ y4eTOM HHIMBHUAYaJIbHBIX CIIOCOOHOCTEH
KaX/I0TO yyallerocsi B psie paboT, BXOISIIUX B IOCOOME, MPEICTaBICHbI 3aJaHUs PAa3IUYHbIX YPOBHEH
CJIO’KHOCTH.



He3amMeHMMBIM MOMOIIIHUKOM II€arora B KOHTPOJIE 3HAHUU SBIAIOTCA 3aqaHus B (opme Ttecta. Mx
MO’KHO MCIOJIb30BaTh Ha Pa3HbIX ATarax yuyeOHOTO mpoliecca:

* IIpY U3yYEHUH HOBOTO MaTepuaia;

* Ha dTalle 3aKpPEeIUICHUS U3Y4EHHOTO0 MaTepHaa;

* Ha ypoKkax 00001IaroIero moBTOPEHHUS;

* IIpU TEKYIIEM U TEMAaTUYECKOM KOHTPOJIE 3HAHUM, YMEHNUI 1 HABBIKOB YYalUXCs;

* IpH MOJrOTOBKE yYaIUXCs K IK3aMEHaM KaK B YCTHOM, TaK M B TUCbMEHHOHU (opme, 0COOEHHO B

dopme EI'D.

JUig Kax10i TeMbl U €€ pa3/esioB MPEJIOKEHbI TECTOBBIE 3a/laHUSl PA3HOTO YPOBHS CJIOKHOCTH B
JBYX BapHaHTax, pacCUMTaHHble Ha 15—35 MuH wnM Ha uenbli ypok. s BBICTaBJIEHUS OLCHKHU
IIPEAJIaraeTCs UCIIO0Ib30BATh CIEAYIONIYIO IPOLEHTHYIO IIKaY:

35% BBIIIOJIHEHHEIX 3aJaHUH — OIICHKA «2;

36—61 % — onenka «3»;

62—85% — orenka «4»;

86—100% — omenka «5».

B 3aBucumocTy OT pe3yinbTaTOB BBHINOJHEHUS pabOThl YUUTETh MOKET BHOCUTDH B IPEIOKEHHYIO
CHCTEMY OLICHUBAHUS KOPPEKTUBBI, IOCKOJIbKY OCHOBHAS 11€J1b KOHTPOJIS B IAaHHOM cllydae — He
CcOOCTBEHHO BBICTaBJICHHUE OIIEHKH, a OTIPE/IC/IEHNE YPOBHS YCBOSHHS yJallUMHUCS y4eOHOTro MaTepuana u
HaIpaBJIEHUH JajbHEleld paboThl Ha/l MOBBIIEHUEM KaueCcTBa 3HAHUMN

3amanue moa mudpoit 1 onenuBaercs 3 Oamtamu; o MUdpoi 2 — 5 Gaymamu; o nudpoit 3-8
Oannamu. 3aaHusl, OTMEUEHHBIE *, — ISl HHANBUAYATHHOTO BBITIOJTHCHHSI.

Ecnu He ykazaHO MHOE, KaXblil OTBET YaCTEN OLIEHUBAETCS:

» yacth A — 2 GaiaMu;

» yacth B — 4 6annamu;

« yactu C - 6 Oamiamu.

Opnako He Bce yuamuecs MNPUCTyNaloT K 3agaHusM vactu C v TeM OoJiee BBINOJNHSIOT HX
MOJIHOCTHI0. YTOOBI MOBBICUTH MOJOXKUTEIbHYIO MOTHBAIIMIO K BBITIOJHEHHIO 3a1aHuil yactu C, yuuTenb
MOKET 0OBSBUTH O BHICTABJICHHUHU I10 PE3yJIbTaTaM TeCTa IBYX OLIEHOK: MepBoi — 3a yactu A u B, a BTO-
poii — 3a yacTh C — € HUCIOJIb30BAHUEM MTPOIEHTHOM Kbl OLIEHKW 3HAHUM.

Bompockl ans Bcex BHIIOB KOHTpPOJISI 3HaHUM COCTaBJIEHBI TakKMM 0Opa3oM, yTOObI Menaror ¢ ux
MOMOIIBI0O MOT BBISIBUTH 3HaHWS Y4YalllUXCSl [0 BCEM Y3JIOBBIM BOINpPOCAM IJIaBbl M pas3jesia Kak Ha
0a30BOM YpOBHE, TrJe HEOOXOAMMO TOJbKO BOCHpPOU3BEICHHE Yy4eOHOro Mmarepuana, Tak M Ha
YCIIO)KHEHHOM YypOBHE, Iie TpeOyeTrcs yMEeHHE aHaJu3upoBaThb W CPaBHUBATh JIaHHBIC, IMPUMEHSA
TBOpUYECKHE CIIOCOOHOCTH.

Bce oOyuaromue BUABI KOHTPOJIS MPEAINoJIaraloT KOJUIEKTUBHYIO AEATEIbHOCTh y4allluxcsl JTUO0 B
nape, 1100 B rpymIe U CaMOIPOBEPKY.

[Ipy moAroToBKEe K KOHTPOJIBHBIM paboTaM HE0OXoauMo oOpaTUTh BHUMAaHUE Ha 3aJaHUS YPOKOB
oboObmaromiero moBTopeHusi. B 3ToM ciydyae yuwarniuecss B COOTBETCTBUU CO CBOMMH CHOCOOHOCTSIMU
OTIPEEISIOT Ui ce0sl 3aJaHNsl, KOTOPhIE MOTYT BBITIOJHUTH.

PacuetHble 3a1aun pa3aMYHbBIX THIIOB M YPOBHEH CIOXKHOCTH MPEICTaBICHbI B TOCOOUH OJIOKaMu, a
TaKk)Ke BKJIIOYEHBI B pa3HbIe BHUJbI KOHTPOJISA 3HAHWMA. YUHUTENb MOXKET M0 JKeAaHHUI0 BKIIOYATh UX Kak
JOTIOTHUTEIBHOE 3a7aHKe B Jt000M BHJI KOHTPOJSI WU MpeaiaraTh Y4aluuMmcsl OTAeNbHbIE CaMOCTOS-
TeJbHbIe PAabOTHI MO PELISHUIO MOIOOHBIX 3a/1ad.

IIpoBenenne XMMHYECKOT0 TUKTAHTA

3amaHus Uil OOOMX BapUAHTOB KpaTKO 3allMCHIBAIOTCS HA JIMIEBOW CTOPOHE JOCKM MM Ha
KOJOTpPAHCIapaHTe; OTBETHI Ha BOMPOCHI JKEJIaTEIbHO HAlUCAaTh HAa OOpAaTHON CTOPOHE TOCKH MJIH TaKXkKe
Ha KOJOTpaHCMapaHTe. YUUTelb 3a4MThIBAECT COJEpXKAHME BOIPOCA, ydalllMecs 3alHMCHIBAIOT OTBET B
TeTpaasx.
ITo oxOHYaHMM AMKTAHTa IIPOBOJIUTCS CaMOIIPOBEpPKa:

* OIMOOK HET — OIIEHKA «5»;

* omymeHsl 1—2 ommoku — «4»;

* JIOMYILIEHBI 3 OMNOKH — «3».

B 3aBUCHMMOCTH OT CTENEHHU MOJrOTOBICHHOCTH YYAIIMXCS YYUTENb MOXET MU3MEHHUTh KpUTEpHid
OLIEHKU paboT B MOJIb3Y YUEHHKA.



IIpoBeaenne caMocTOATEILHOM PadoTHI

CamocrosTenpHas paboTa mpexanojaraeT Judo mapHyro, Ju00 rpynmnoByro (GopMy pabOThl U JaeT
BO3MOJKHOCTh JIydllle OTpaboTaTh H3yd4aeMble BOMPOCHI TOJ KOHTPOJEM YYHUTeNs U B XOJE
CaMOCTOSITEJIbHOW  JiesiTennbHOCTH (11 oOywaromieid pa®oTel) MO0 Jiydmie MOATOTOBHTHCS K
KOHTPOJIbHOH paboTe, KOTOPYIO INPEACTOMT BBIIOJHATH HAa CIEAYIOUIEM Ypoke (s oOobumiaromieit
paboThl). 3amaHus BHIIONHAIOTCA B mape (Tpymre), 4To MO3BOJSET SKOHOMHUTH Bpemsi Ha orBer. Ot-
JeTbHbIC 3aJaHus (IO 3HAKOM *) ydamiuecsl BBIIOJHSAIOT CAMOCTOSITENIBHO. J{Is1 KOHTPOJIS ydariumcs
MIPEJOCTABISIETCS. BO3MOXHOCTh CBEPUTH CBOM OTBETHI C ATAJOHAMH, KOTOPBIE OYIyT aHBl YUUTEJIEM 10
OKOHYAHUU pabOTHI.

OneHka MPAaKTHYECKHUX YMEHUI ydammxcst

Yunreian AOJDKCH YYUTBIBATDL:

- IPpaBUJIBHOCTD OMPCACIICHUS LCIIN OIbITA,

- CaMOCTOATEILHOCTH TI0100pa 000pyI0BaHUS 1 OOBEKTOB;

- TIOCJIEIOBATEIILHOCTH B BBITIOJTHEHUH Pa0OTHI 1O 3aKJIaJIKE OIBITA;

- JIOTHYHOCTh ¥ TPAMOTHOCTbH B OIIMCAHUU HAOJI0JIEHUH, B JOPMYIHPOBKE BHIBOJIA U3 OIIBITA.

Otmerka "5" - IPaBWJIBHO OIPEJEIIEHA LEIb OIbITA,

- CaMOCTOSTEIBHO, C HEOOXO0IMMOI MOCIEeI0BATEILHOCTHIO MPOBEAEHBI 000D
000pyI0BaHUs U OOBEKTOB, a TAKXKEe padOTa MO 3aKJIaJKE OTIBITA;

- HAy4YHO TPaMOTHO, JIOTUYHO OINHMCAHbl HAOIIOAEHUS U CPOPMYITHPOBAHBI BHIBOJIBI U3
OIIbITA.

Otmerka "4" - IPAaBWJIBHO OIPEJEIIEHA LIEIb OIbITA;

- CaMOCTOATENLHO TIPOBEICHa padoTa Mo Mo I00py 000pya0BaHus, OOBEKTOB;

MIpH 3aKJIaJIKe OMbITa JA0MycKaroTes 1 -2 omuoKu;

- HAy4YHO TPAMOTHO, JIOTUYHO OINHMCAHbl HAOMIOAEHUS U CPOPMYITHUPOBAHBI BHIBOIBI U3
OTIBITA;

- B ONMCAaHUM HAOIIOIEHUH U3 OTbITa IOMYCKAIOTCS HEOOJBbIINE HETOYHOCTH

Otmerka "3" | - mpaBUIIBHO OIPEAEIICHA LEb ONbITA;

- o100p 0060PYyIOBaHUS U OOBEKTOB, a TAKKE PAOOTHI IO 3aKJIAJIKE OIBITA MPOBEICHBI
C TIOMOUIBIO YUUTEIIS;

- IOITYCKAKOTCSl HETOYHOCTH W OIIMOKY TIPH 3aKJIAJIKE OTbITa, OTIMCAHUH HAOIOICHHIA,
(GhopMyITHPOBaHUY BBHIBOJIOB.

OrMmerka "2" - HE ONpe/IeJIeHa CaMOCTOATENIBHO 1I€J1b OMbITA;
- HE 0TOOpaHO HY)KHOE 000PYI0BaHUE;
- JIONYCKAIOTCs CYIIECTBEHHBIC OMIMOKH MTPH 3aKJIaJIKe U 0(OPMIICHHUH OIIBITA.

OuneHka ymeHMid NPOBOAUTH HAOIIOIEHUS

Yuutenb 10KEH YUUTHIBATD:

- IPaBWJIBHOCTD MPOBEJCHUS HAOIIOICHUM 110 33JIaHUIO;

- YMEHHE BBIJCIATH CYIIECTBEHHBIC TPU3HAKU Y HAOI01aeMoro 00bekTa (mmpolecca),

- IOTUYHOCTh U HAYYHYI0 TPaMOTHOCTH B O(hOopMIICHIH pPe3yJIbTATOB HAOIIOCHUI U B BBIBOJIAX;
- IPOBEJICHNE HAOIIOACHHMS 110 3aaHHIO;

OtMeTka "5" - MPaBUJIHHO MO 33JIaHUIO YYUTEIIS [IPOBEICHO HAOMIOICHHUE;
- BBIJICJICHBI CYILIECTBEHHBIEC MPU3HAKU Y Ha0It01aeMoro o0beKTa (mpoiiecca);
- JIOTUYHO, HAYYHO TPaMOTHO 0()OPMIIEHBI PE3yAbTaThl HAOIIOCHHUI 1 BBHIBOIbI.

Ormerka "4" - MPaBWJIHHO TIO 33JIAHUIO YYUTEIS MIPOBEIECHO HAOMIOIEHNUE;

- TIPY BBIJICJICHUN CYIIECTBEHHBIX MMPU3HAKOB Y HA0II01aeMOT0 00BeKTa (IpoIiecca)
Ha3BaHbl BTOPOCTETICHHEIE,

- IOMyCKaeTcsi HeOPEKHOCTh B 0POpMIIEHUN HAOIIOACHUI U BHIBOJIOB.

Ormerka "3" - IOMYCKAaIOTCsl HETOUYHOCTH U 1-2 omnOKu B MpOBeIeHUU HAOTIOACHUIA 110 3aJaHII0
YUUTES;

- IPY BBIJICJICHUN CYIIECTBEHHBIX MMPU3HAKOB Y HA0II01aeMOT0 00BeKTa (IpoIiecca)
BBIJICTISIFOTCS JIUIIb HEKOTOPBIE;

- nomyckatorcs omuoku (1-2) B ohopmiieHn HaOIIOIEHUH U BBIBOJIOB.

Ortmerka "2" | - nomyckarorcs omnOku (3-4) B mpoBeieHNH HAOIOAEHUH 110 331aHUI0 YUUTEI;
- HEMIPAaBUJIHHO BBIJCISIOTCS NMPU3HAKKM HA0I0aeMoro oobeKTa (Impoiecca);




- nomyckatorcs omuOku (3-4) B ohopmieHnn HaOI0IeHUH 1 BBIBOJOB. Dopma
aTTeCcTalliy 0 OMOJIOTMH MOXKET OBITh PA3JIMYHON: YCTHBIM 9K3aMEH MO OmieTam,
3anmurTa pedepara, TECTUPOBAHUE, 3alTUTA TPOEKTA.

@opMblI NpeICTABIEHUS] 00pa30BaTeIbLHBIX Pe3yIbTATOB!

e Talenb YCHEBAEMOCTH IO HpeaMmeTaMm (C ykKazaHueM TpeOOBaHM, MpPENbABISEMBIX K
BBICTABJICHUIO OTMETOK);

® TCKCTHl WTOTOBBIX JHATHOCTHYECKUX KOHTPOJBHBIX PAaOOT, JWKTAHTOB W T.I. W aHAIN3 HX
BBITIOJTHEHUS o0y4arommmMcs (nHGopManus 00 IJIEeMEHTaX W YPOBHSAX MPOBEPSICMOTO 3HAHUS —
3HAHUS, TOHUMAaHHUS, TPUMCHEHUS, CHCTEMAaTU3aINH );

e yCTHas OIICHKA YCICITHOCTH PEe3yabTaToOB, (DOPMYyIHMpOBKA NMPUYHMH HEyIa4 M PEKOMCHJIAIUHN 110
YCTpaHEHHIO MTPOOETIOB B 00YYEHHOCTH T10 MPEAMETAM;

e n0pT¢oINo;

® pE3YNBTATHI NICUXOJIOTO-TIEAATOTHYECKUX MCCIIEI0BAHNN, HIUTFOCTPUPYIOIINX TUHAMUKY Pa3BUTHUS
OT/ENbHBIX MHTEIIEKTYAJIbHBIX M JINYHOCTHBIX KauecTB oOydvaromerocs, Y'Y /.

KpHTepHﬂMH OLICHUBAHUSA SABIIAIOTCA:

® COOTBETCTBHE JOCTUTHYTBIX MpPEIMETHBIX, METaNpeIMETHBIX U JIMYHOCTHBIX pEe3YJIbTaTOB
o0yJarommxcsi TpeOOBaHUAM K pe3yabTaTaM OCBOCHHS 00pa30oBaTEIbLHOM MPOTpaMMbl OCHOBHOTO
obmero oopazoanus OI'OC;
e JIMHaMHUKa pPe3yJabTaTOB MpPEAMETHON 00yueHHOCTH, popmupoBanus YV /.
OneHka JOCTUKEHHUS METalPEIMETHBIX Pe3yJIbTaTOB MOXKET MPOBOJUTHCS B XOA€ Pa3IMUHBIX MPOLETYP.
OcHOBHOM nIpoLIETypON UTOTOBOM OLIEHKU JOCTHKEHUS METANPEIMETHBIX PE3YJIBTATOB
ABIIACTCS 3auyuma umo208020 UHOUBUOYATILHO20 NPOEK




TEMATHYECKOE IINTAHUPOBAHHUE
C ONIPEJEJJEHUEM OCHOBHBIX BUJIOB YUEBHOM JEATEJIbHOCTH

Tema ypoka

| Conepxanne

‘ Bun nestenpHOCTH yyeHUKA

8 Ki1acc

BBEJIEHUE -44

[Ipenmer xumuu. BenjectBa

[Ipenmer xumuu. MeTo 1l TO3HAHUS B XUMUU:
HAO0JII0ICHHE, SKCTIEPUMEHT, MOICITMPOBAHUE.
Hcrounuku xumuyeckon naopmaiuu, ee
MOJIyYCHHE, aHAJIU3 U IPEACTABICHHUE €r0
pe3yabTaToB. [IoHATHE O XUMUYECKOM 3JIEMEHTE U
(hopmax ero cymecTBOBaHUsI: CBOOOJHBIX aTOMaX,
MPOCTHIX U CJIOKHBIX BEIIECTBAX.
JemoncTpanumn. Mozenu (1apocTep>KHEBbIE U
Crroaptra—Dbpurie6a) pa3nuyHbIX IPOCTHIX U
CIIOKHBIX BenecTB. KoJneknus cTeKITHHON
XUMHUYECKOM nocypl. Koeknus matepuanos u
W3/ENNi U3 HUX Ha OCHOBE AJIFOMUHUS.
JlaGopaTopHble onbIThl. 1. CpaBHEHHE CBOMCTB
TBEP/BIX KPUCTAJUIMUYECKUX BEIIECTB U PACTBOPOB

OrnpezeneHust MOHITHI «aTOM», «MOJIEKYJIa», «XUMUYECKUM
AIIEMEHTY, «BEIIECTBO», IIPOCTOE BEIIECTBOY, «CIIOKHOE BEIIECTBOY,
«CBOMCTBA BEIIIECTBY.

Ornucanne v CpaBHEHHE MPEIMETOB U3YUCHUS €CTECTBEHHOHAYUHBIX
JTUCIUIIINH, B TOM uncie xumud. Kimaccudukanus BemecTs mo
coCTaBy (IIPOCTHIE U CIIOKHBIE).

XapakTepucTKa OCHOBHBIX METOJIOB U3YUYEHUSI €CTECTBEHHOHAYYHBIX
JUACIUATIIMH,

Paznudenue Tena u BEmecTBa; XMMUYECKOTO AJIEMEHTA B MPOCTOTO
BEIeCTBA.

Ornucanne GopM CyIeCTBOBAHUS XUMHUYECKUX 2JIEMEHTOB; CBOMCTB
BEIIECTB.

BrimoHeHNE HEMOCpeCTBEHHBIX HAOIIOICHUH U aHAIN3 CBOWCTB
BEILIECTB U SIBJICHHUH, MPOUCXOAIINX C BEIIECTBAMH, C COOIIOICHHEM
MpaBUJI TEXHUKHU Oe3omacHoCTH. OQopMiIeHHE OTUETa, BKIIOYAIOIIETO
OTMCaHue HAOIOACHMS, €T0 PE3YIbTATOB, BEIBOJIOB.

Hcnonp3oBanne PU3NIECKOTO MOJCITMPOBAHUS

[IpeBpalieHus BEIIecTs.
Ponp xumuu B jKU3HU
YeoBeKa.

[IpeBpamienus BemecTs. OTINYHE XUMUYECKHX
peakuii OT PU3HIECKUX SBIICHUM.

Ponb xumuu B )KM3HU YenoBeKa. XeMoGuius u
xemodoOous.

Kpartkue cBeneHust U3 KICTOPUU BOSHUKHOBEHHUSI U
pa3BUTHUS XUMHH. POJIb OTEUECTBEHHBIX YUEHBIX B

CTaHOBJICHUU XUMUYECKON Hayku — paboTsl M. B.

JlomonocoBa, A. M. Byrneposa,

. Y. Menneneena.

JemoncTpammu. Bzanmoneiicteue mpamopa ¢
KHCJIOTOW U IIOMYTHEHUE U3BECTKOBOW BOJIBI.
JlabopatopHbie OnbITHL. 2. CpaBHEHHE CKOPOCTH

HUCIIapCHUA BOJbI, OJACKOJIOHA U 3THJIOBOT'O CIIUpPTA C

¢GmIbTpOBaNBHON Oymaru

OrnpeneneHust MOHITHI «XUMUYECKUE SIBJICHHSY, «DU3MICCKUE
SIBIICHHS.

OOBsICHEHUE CYIIHOCTH XUMUYECKUX SBICHUI

(C TOYKH 3pPEHUSI AaTOMHO-MOJICKYJIIPHOTO YUCHUS) U UX
MPUHITUIIMATILHOTO OTINYHS OT (PU3NUSCKUX SBJICHUH.
XapakTepucTrKa POy XUMHH B )KM3HU YEJIOBEKa; POJIH
OCHOBOIIOJIO)KHUKOB OT€UEeCTBEHHOW XUMHUU. COCTaBJIEHUE CI0KHOTO
TJIaHa TEKCTA.

[TonyueHne XxuMu4deckoi MHGOPMALIMK U3 PA3THUYHBIX HICTOYHUKOB




3Haku (CUMBOJIbI)
XUMHYECKUX JIEMEHTOB.
Ta6muna /. 1. Meneneena

XuMHYecKass CHMBOJINKA. 3HAKA XUMHUYECKUX
OJICMCHTOB U ITPOUCXOKICHUC NX Ha3BaHUM.
Hepnonnqecxaﬁ CUCTEMA XUMHNYCCKUX DJIICMECHTOB
. Y. MeHnaeneeBa, ee CTpyKTypa: Majibie U
00JIbIINE IEPUOBI, TPYIIIBI U OATPYIIIIHI.
Hepnonnqecxaﬂ CUCTEMA XUMHUYCCKUX DJICMCHTOB
1. 1. MenneneeBa Kak CripaBOYHOE MOCOOUE ISt
MMOJIYYCHUA CBGI[CHI/Iﬁ O XUMHYECCKUX DJIEMCHTAaX

OrnpezenieHust NIOHATUN «XUMUYECKUN 3HAK, UITU CUMBOJD,

«K03(D PUIHECHTEI», «UHIEKCHIY.

Onwucanue Tabnuunoit Gopmel [leproandeckoil cuCTEMbl XUMHUYECKUX
anemenToB JI. 1. MenpaeneeBa. Onucanue MoJjioKeHUs dJIEMEHTA B
tabmune J[. . Mennaeneena.

Hcnonp30Banme 3HAKOBOTO MOJICIIMPOBAHUS

XuMudeckue GOpMYIIbI.
OTHOCUTENLHASA aTOMHAS U
MOJICKYJISIpHAST MACCHI.
MaccoBas 10 2JIeMEHTa B
COEUHEHUU

Xumnuaeckue Gopmyiel. MHAEKCH U KO-

s punmenTel. OTHOCHUTEITLHBIC AaTOMHAS U
MoJieKymsipHasi Macchl. [IpoBeneHue pacueToB
MaccOBOM JJOJIM XUMUYECKOTO 3JIEMEHTA B
BEII[ECTBE HA OCHOBE €ro (GOpMYyJIb

OnpeneneHns MOHATUH «XUMHUYECKask POPMYIa», «OTHOCHTEIbHAS
aTOMHAas Macca», «OTHOCUTENIbHASI MOJIEKYJISIPHASE MAcCay, «MaccoBas
JIOJISI JIEMEHTay». BpIUKCIIEHNEe OTHOCUTEIIBHON MOJIEKYISIPHOW MAacChl
BEILIECTBA U MACCOBOW JIOJIM XMMHUYECKOTO MIEMEHTA B COEIMHEHUAX

TEMA 1. ATOMBI XUMHNYECKHUX 3JIEMEHTOB (94)

OCHOBHBIE CBEJIEHUS O CTPO-
eHnn atomoB. CocTaB aToOM-
HBIX sIJIep: TPOTOHBI U
HEUTpOHBL. M30TONBI

ATOMBI Kak (popMa CyIIeCTBOBAHUS XUMUIECKUX
a1eMeHTOB. OCHOBHBIC CBEJICHHS O CTPOSHHUH
aToMOB. Jl0oKa3aTebCTBA CIOKHOCTH CTPOCHUS
aromoB. OnwITel Pe3epdopra.

[lnanerapnas Monens crpoeHust atroma. Cocras
ATOMHBIX SIZIEP: MPOTOHBI, HEHTPOHHI.
OtHocuTeNnbHasA aTOMHasi Macca. BzauMocBsizb
TIOHSATHUH «TIPOTOH», KHEUTPOHY», KOTHOCHUTEIIbHAS
aToMHas Maccay. MI3MeHeHHe yucia MpoOTOHOB B
sipe aToma — 00pa3oBaHUE HOBBIX XUMUUYECKHUX
2JIEMEHTOB.

M3meneHue uncia HEUTPOHOB B SPE aTOMa —
o0OpazoBanue n30TornoB. COBpeMEHHOE
OTIpeICTICHUE TIOHATHS «XUMUYCCKUHA JIEMEHT.
M30TO1BI KaK pa3HOBUIAHOCTH ATOMOB OJIHOTO
XUMHUYECKOTO JIEMEHTA.

JlemoHcTparmu. Mojiein aToMOB XMMUYECKUX
2JIEMEHTOB.

JlabopatopHble OnbITHL. 3. MoaenupoBaHue
NPUHIMUIIA ACHCTBUS CKAHUPYIOLIET0 MUKPOCKOTIA

OrnpeneneHust MOHITHI «ITPOTOH», KHEUTPOHY, «AJIEKTPOHY,
«XAMUYECKHUH 3JIEMEHT), «MAaCCOBOEC YHCIIO», «A30TOID).
Ommcanune coctaBa aToMoB 3jieMeHToB Ne 1—20 B Tabmuie [1. U.
MeHpeneeBa.

[Tony4yenne XumMu4eckoil HHGOPMAIIMK U3 PA3TUIYHBIX HCTOYHUKOB

OnexTpoHbl. CTpOEHUE HIIEK-
TPOHHBIX 000JI0YEK aTOMOB
aneMeHToB Ne 1 — 20 B
tabymie J{. . MenneneeBa

OnexTpoHbl. CTPOCHHE NIEKTPOHHBIX YPOBHEN

ATOMOB XUMHNYCCKHX 3JICMCHTOB MaJIbIX IICPHOJI0B.

IlonsTue o 3aBCPUICHHOM JJICKTPOHHOM YPOBHC

OrnpeneneHust NOHIATHI «3JIEKTPOHHBIN CIOW», «9HEPreTHUYECKUI
YPOBEHBY.

CocraBiieHHe CXeM pacipeieieHus ANEKTPOHOB IO 3JIEKTPOHHBIM
CJIOSIM B DJIGKTPOHHON 000JI0UKE aTOMOB




Merannmnyueckue u
HeMeTaJlJIMUeCKHUe CBOMCTBA
ajieMeHTOB. MI3MeHeHue
CBOMCTB XMMHUYECKUX
3JIEMEHTOB TIO TPYIIaM U
Tepuoam

HepI/IOI[I/I‘-IeCKaH CUCTEMA XUMHNYCCKUX IJICMCHTOB
. . MeHnneneeBa u CTpOEHHUE aTOMOB:
(u3HUECKU CMBICI TIOPSIKOBOTO HOMEPA
3JIeMeHTa, HOMEpa I'PYIIIbI, HOMepa NepHo/Ia.
HemoncTpamuu. [lepuoauueckas cucrema
xuMmudeckux anemenToB J[. . Menieneera
pa3uuHbIX HopM

OrnpezenieHust MOHIATHI «3JIEMEHTBI-METAILIIbDY, «3JI€MEHTHI-
HEMETaJLJIBDY.

OOBbscHEHNE 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX
AJIEMEHTOB B IEPHOJIaX U IrpyIIiax (rJIaBHBIX MOATPYIINax)
MEPUOINYECKON CUCTEMBI C TOUKH 3PEHUS TEOPUH CTPOCHHS aTOMa.
BrinonHeHne HEMOIHOTO OJHOJIMHEHHOTO, HEOJIHOIO KOMIIIEKCHOTO
CpPaBHEHUS, IMOJHOTO OJJHOJIMHEHHOTO CPABHEHHS CBOMCTB aTOMOB
XUMUYECKUX AIEMEHTOB, HAXOSAIIMXCS B OJTHOM MEPUOJIE WU
riaBHOM noarpynne Ilepuonuueckoi cucTeMsl.

CocTaBlieHHE XapaKTEPUCTUKH XUMHUUECKUX DJIEMEHTOB I10 MX
MOJIOKEHUIO B [leproauyueckoil cucteMe XUMUYECKUX AJIEMEHTOB /1.
H. Menneneena.,. CocTaBieHHE TE3UCOB TEKCTA

HNonnasg xuMudeckas CBsI3b

N3menenue uncia >eKTPOHOB Ha BHEIITHEM
9JIEKTPOHHOM YPOBHE aTOMa XMMUYECKOTO
a7eMeHTa — 00pa30BaHUE MOJOXKHUTEIbHBIX U
OTpHULATCIIBHBIX HOHOB. I/IOHI)I, O6pa30BaHHBIe
arToMaMi MCTAJIJIOB 1 HEMETAJIJIOB. HpI/I‘-II/IHI)I n3-
MCHCHUA MCTAJNIMYCCKUX U HEMCTAJNIMYCCKUX
CBOMCTB B Mmeproaax u rpymmax. O6pa3zoBanue
OmHapHbBIX coenuHeHni. [lorsTHE 00 HOHHOM
cBs13u. CxemMbl 00pa30BaHUsI HOHHOM CBSI3H

Ornpenenenus MOHITHI «MOHHAS CBSI3bY», «HOHBD. COCTaBICHUE CXEM
00pa3oBaHUs HOHHOMU CBs3H. Vcmoap30BaHNe 3HAKOBOTO
MoaenupoBanus. OnpeseieHne TUIa XUMUYECKON CBS3U TI0 popMyIie
BEIIIECTBA.

[IpuBeneHne MpUMEPOB BEIIECTB C HOHHOM CBA3BI0. XapaKTepUCTUKA
MexaHu3Ma 00pa30BaHUs HOHHOM CBS3H.

YcraHoBI€HHE MPUYUHHO-CIIEICTBEHHBIX CBS3€i: COCTAB BEIIECTBA —
BUJ XUMHYECKOH CBSA3HU

KoBanentnas HenomnsipHast
XUMHYECKas CBSA3b

BzanMmopeiicTBue aTOMOB 3JIEMEHTOB-HEMETAJIJIOB
MEXIy c000i1 — 00pa3oBaHUE IBYXaTOMHBIX
MOJIEKYJI IIPOCThIX BemiecTB. KoBaneHTHas
HEMOJISIPHAsE XUMHUYECKAs CBSA3b. DJIEKTPOHHBIC U

CTPYKTYpHBIE (POPMYIIBI

Omnpenenenre NOHATHS «KOBAJICHTHAs HEMOJSIPHAS CBSI3bY.
CocraBiieHre cxeM 00pa3oBaHUs KOBAJCHTHOW HEMOJISIPHOM
XUMHUYECKOH cBs3U. Mcnonb30BaHne 3HAKOBOTO MOJIEIMPOBAHMUSL.
Omnpenenenre TuNa XUMUYECKOM CBsI3U 10 opMyJie BEIIeCTBA.
[TpuBeneHre TPUMEPOB BEIIECTB C KOBAJIEHTHOM HEMOJISIPHON CBSI3BIO.
XapakTepucTuka MexaHu3ma o0pa3oBaHus KOBAJICHTHON CBSI3H.




DIEeKTPOOTPULIATEIILHOCTb.
KoBanenrnas nonspuas
XUMMUECKas CBA3b

B3aumoelicTBue aTOMOB HEMETAIIOB MEXTY
co0oit — oOpazoBaHue OMHAPHBIX

COCIMHEHUI HEMETAUIOB. DICKTPOOTPH-
[aTeNBHOCTh. KoBasleHTHAs MOJsIpHAS CBSI3b.
[ToHsiTHE O BaIEGHTHOCTH KaK CBOKMCTBE aTOMOB
00pa30BBIBATh KOBAJICHTHBIC XUMHUUYECKUE CBSI3H.
Cocrasnenne Gopmys1 OMHAPHBIX COCTUHEHUH 110
BaJICHTHOCTH. HaxoIeHHE BaJICHTHOCTH 110
dhopmyiie buaapHOTO coeauHeHus. JlaboparopHbie
onbITHL. 4. 3roToBNIeHNE MOIETIEH MOJIEKYJT
OMHAPHBIX COETUHEHUI

YcTraHoBIIeHHE NPUYUHHO-CIIEICTBEHHBIX CBSI3€M: COCTAB BELIECTBA —
TUI XUMUYECKOU CBA3U

Onpenenenus NOHATUI «KOBaJIEHTHAs NOJIIPHAs! CBSI3bY,
«QIEKTPOOTPULIATEIILHOCTDY, «BAIEHTHOCTBY.

CocraBienue cxeM 00pa3oBaHusl KOBAJIEHTHOM MOJIIPHON XUMUYECKOU
cBa3H. Mcrosb30BaHNEe 3HAKOBOT'O MOJIEIMPOBAHUSL.

Omnpenenenye Tuna XMuMUYECKOH CBsI3U 0 (GopMyJie BELIECTBA.
[IpuBeneHre NpUMEPOB BELIECTB ¢ KOBAJIEHTHOM MOJISIPHOM CBS3bIO.
XapakTeprucTuka MeXaHu3Ma 00pa30BaHMs KOBAJICHTHOU CBSI3H.
YcTaHOoBIIEHNE TPUYUHHO-CIIEICTBEHHBIX CBSI3€H: COCTAB BEIIECTBA —
TUI XUMHUYeCcKO# cBsi3u. CocTaBieHne GopMyibl OMHAPHBIX
COEIMHEHUH M0 BaJEHTHOCTH U HAaX0XJACHUE BaJIEHTHOCTH 3JIEMEHTOB
1o ¢popmysie OMHAPHOTO COCTUMHECHHUSI.

Hcnosb3oBanue (GU3NYECKOro MOJSINPOBAHHUS

MeTammmyueckass XHMHYISCKas
CBA3b

B3anmMoielicTBre aTOMOB METANIOB MEXTy COO0M
— o0pa30oBaHNE METAJUTMIECKUX KPUCTAIIIIOB.
IlonsTue o MeTaIMYECKOMN CBSI3H.

JlaGopaTopHbIe OnBITHL. 5. 3roToBIeHNE MOICH,
WUTIOCTPUPYIOIIEH CBOMCTBA METAJUIMYECKOM CBSI3U

Ornpenenenue MOHATHS «MeTajuTHIecKas CBs3b». COCTaBICHHUE CXEM
00pa30BaHUsI METALTHYCCKON XHMHUUECKOM CBsI3U. M crmonmp3oBanme
3HAKOBOTO MOJICITUPOBAHUSI.

Ornpenenenne TUITAa XUMAYECKON CBSI3U TI0 (pOpMyJie BEIIeCTBa.
[IpuBeneHre npuMEPOB BEUIECTB C METAIIIMYECKOM CBA3BIO.
XapakTepruCcTHKa MeXaHu3Ma 00pa30BaHMS METAITTMICCKOM CBSI3M.
YcTraHoBI€HHE MPUYUHHO-CIIEACTBEHHBIX CBS3€i: COCTAB BEIIECTBA —
THTI XUMUYECKOH cBs13u. [IpencraBnenrue napopMaluy mo Teme
«XuMudecKas CBsI3b» B BUE TaOIUIl, CXeM, OTIOPHOTO KOHCIIEKTA, B
TOM 4uciie ¢ npumeHenuem cpeacts M KT

O06o01enue u
CHUCTEMaTH3aIMsl 3HAHHUH 110
TeMe «ATOMBI XUMHUYECKHX
JJIEMEHTOBY

Kontponbras padora Nel
«ATOMBI XUMHUYECKHX dJIe-
MEHTOBY

TEMA 2. IPOCTBIE BELHIECTBA (64)

HpOCTHe BCIICCTBA-METAJlJIbI

[Tonoxenne meramnos B [lepuoauueckoit cucreme
xuMmuueckux aneMmeHToB J[. . Menneneena.
Baxwuelime npocTeie BEMIECTBA-METAIUIBL: JKEIIE30,
aMIOMHUHUN, KaIIbI[UI, MAarHUW, HATPUN, KA.
Oo6mue ¢puznyueckrue CBOMCTBA METAIOB.
Jemonctparmu. O0pasiibl METaIOB.

OrnpeneneHust NOHATHI «METaUIbI», «IIACTUYHOCTHY,
«TETUIOTPOBOJAHOCTBY, «IJNEKTPOMPOBOTHOCTLY. Onucanue
MIOJIO’KEHUS AJIEMEHTOB-METAIIOB B [leprnoanueckon cucreme
xuMuuecknx anmemeHToB /. 1. Menneneena.

Knaccudukarms npocThIX BEIIECTB HA METAJUTBl M HEMETAJLIBI.
XapakTeprucTuka o0mux (pu3n4eckux CBOMCTB METAJIOB.




JlaboparopHbie OnbITE. 6. O3HAKOMIICHHE C
KOJUICKIIMEW METAJIIOB

YcranoBiaeHue MNPUYINUHHO-CJICACTBCHHBIX CBs3EH MCKIY CTPOCHUEM
aToMa U XUMHYECKOM CBA3BIO B IMMPOCTBHIX BEHICCTBAX-MCTAJJIAX.

[Ipoctele BemecTBa-
HEMETAIUIbl, UX CPABHEHUE C
MeTauiamMu. AJoTponus

[Tonoxxenne HemetaiioB B Ilepuoanueckon
cucreme. Baxxnenmue mpocTeie BEECTBA-
HEMETaJUIbl, 00pa30BaHHBIC ATOMaMH KUCJIOPO/a,
BOJIOPO/JIa, a30Ta, cepbl, (pocdopa, yriepona.
Monexyibl TPOCTHIX BEIIECTB-HEMETAIIIOB:
BOJIOPOJa, KUCJIOPO/Ia, a30Ta, TaJOTEHOB.
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca.
CrocoOHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB K
00pa30BaHUIO0 HECKOJIBKUX MPOCTHIX BEIIECTB —
AIUIOTPOTIHSL. AJUIOTPOTTHBIE MOTU(UKAITUN
kuciopoja, hocdopa, oiosa.

Meramueckrne ¥ HeMETaUTMYECKUE CBOMCTBA
MPOCTHIX BeMIeCTB. OTHOCUTENBHOCTH STOTO
nousitus. Jemoucrpamuu. [Tonydenue ozona. O6-
pasisl OEI0ro U Ceporo 0JI0Ba, OEIOTO U KPACHOTO
dhocdopa.

JlaGopaTopHbie onbITH. 7. O3HAKOMIJICHHE C
KOJUJIEKIIMEN HEMETAJJIOB

Onpenenenus NOHATUN «HEMETAIUIB», «AJUIOTPOIIUSY», «AJIJIOTPOIIHbBIE
BUJIOU3MEHEHHS, WU MOAUUKanumy. Onrcanue moxoKeHus
JIEMEHTOB-HEMETAILIOB B [lepnoanueckoil cucreMe XUMUYECKUX
anemeHToB 1. . Meneneena.

Onpenenenre NpUHAIEKHOCTH HEOPraHMUYECKUX BEIIECTB K OHOMY
U3 U3YYEHHBIX KJIACCOB: METAJUIbI M1 HEMETAJLJIbI.

Jloka3aTenbCTBO OTHOCUTENBHOCTH JIEJIEHUS IIPOCTHIX BEILIECTB Ha
METaJIJIbl U HEMETAJLIBI.

YcTaHoBIIEHNE TPUYNHHO-CIIEICTBEHHBIX CBSI3€H MEX]ly CTPOECHUEM
aToMa U XMMHMUYECKOM CBS3bIO B IIPOCTHIX BEIIECTBaX-HEMETAIaX.
OO0bscHeHne MHOTOOOpa3us MPOCTHIX BELIECTB TAKUM (PaKTOPOM, Kak
AJUIOTPOTIHSL.

CaMoCTOSITETEHOE N3YUYEHUE CBOCTB HEMETAJJIOB IIPU COOIIOICHUH
MPaBWJI TEXHUKH 0€301acHOCTH, 0(hopMIIEHHE OTYETa, BKIIOYAIOIIETO
omHcaHue HaOJIOICHUS, €T0 PE3yIbTaTOB, BHIBOIOB.

BrinosniHeHue cpaBHEHUS MO aHAJIOTUU

KomanuectBo BemecTBa

[Toctrosinnas ABoraapo. KonnuecTBo BemniecTna.
Mous. Monsapaas macca. KpaTHbie eTUHHUIIBI
M3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUTUMOJb U
KHJIOMOJTb, MHJIJTUMOJISIPHAS ¥ KHJIOMOJISIPHAS
Macchl BEIIECTBA.

PacueTsl ¢ HCIIOJIB30BAaHUEM MTOHATHH «KOJINYECTBO
BEIIIECTBAY, «MOJISIPHAS MACCa», KIIOCTOSTHHAS
ABoraapoy. Jlemoncrpanun. HekoTopbie MeTaib
1 HEMETAJUIbI C KOJIMYECTBOM BellecTBa 1 MOJb

OrnpeneneHus MOHITHH «KOJTUYESCTBO BEIICCTBAY, «MOJIbY,
«mocTosiHHas ABoraapo», «MousipHast maccay. Pelienue 3agaun ¢
WCITOJIh30BAHNUEM TOHSATHUN «KOJMYECTBO BEIIECTBA», «MOJISIPHAs
Maccay, «IOCTOsTHHAsE ABOTaIpO»

MonspHblii 00beM
ra3000pa3HbIX BEIECTB

MosnsipHblil 00beM ra3000pa3HbIX BELIECTB.
KpaTtHble equHNLIBI U3MEPEHUS — MHUJI-
JUMOJISIPHBIN M KUJIOMOJIIPHBIN 00BEMBbI
ra3o00pa3HbIX BELIECTB.

Pacuetsl ¢ UCTIOJIB30BaHUEM TIOHATUI «KOJIUYECTBO
BEIIIECTBA», «MOJIIPHAs Maccay, «MOJIIPHBIN 00beM
ra3oB», «IIOCTOSIHHasE ABOTrazipo».

JemoHcTpaimu. MonspHblit 00beM ra3000pa3HbIX
BEIIECTB

OrnpeaeneHus MOHITHI «MOJISIPHBIA 00bEM Ta30BY», KHOPMaJIbHBIC
YCIIOBHS.

Pemenue 3a1a4 ¢ MCNoJIb30BaHUEM TTOHATUH «KOJIMYECTBO BEILIECTBAY,
«MOJISIPHAS. MacCay, «MOJISIPHBIN 00bEM Ta30By, «IOCTOSTHHAS
ABoraapo».

CocTaBiieHHE KOHCIIEKTa TeKCTa




Pemenne 3amau ¢ PacueTsl ¢ UCIIOIE30BaHUEM ITOHATHM «KOJHMYECTBO
HCIIOJb30BAHUEM ITOHITHI BEII[ECTBAY, «MOJISIPHAS MACCay, «KMOJISIPHBIN 00beM
«KOJIMYECTBO BCILICCTBAY, razoBy, «4UCI0 ABOTaIpO»

«MOCTOSIHHASE ABOTaIpoOY,
«MOJIIpHAsE Maccay,
«MOJISIPHBIN 00bEM ra30B»

Pemenue 3aau ¢ UCI0Ib30BaHUEM MOHITHH «KOJIMYECTBO BEILIECTBAY,
«MOJIIpHAsI MacCay, «MOJISIPHBIA 00BEM T'a30B», «IIOCTOSTHHAS
ABorazipo»

Oo6o06menne n Boinonnenue 3aganuii mo reme «IIpoctoie
crCTeMaTH3alus 3HaHUH 10 | BEHIECTBa»
teme «IIpocTeie BemecTBay

[Tosryaenue XuMu4IeCKO# HHPOPMAIIMH U3 PA3TUIHBIX UCTOYHUKOB.
[Tpencrasnenne nadopmanmu 1o reme «IIpocTeie BemecTBa» B BUJIC
Ta0JIHII, CXeM, OTIOPHOTO KOHCIIEKTa, B TOM YHUCJIE C IPUMEHEHHUEM
cpencts M KT

Kontponbnas padoTa Ne 2
«IpocTsie BemecTBa»

TEMA 3. COEAUHEHHUSA XUMHWYECKHUX 9JIEMEHTOB (144)

CreneHb OKHCIICHUS. CTeneHb OKHUCIICHUS. CpaBHeHI/Ie CTCIICHHU
OCHOBEI HOMCHKJIaTYPhbI OKHCJICHHA U BAJICHTHOCTH. OnpeneneHI/Ie CTCIICHU
6I/IHapHI)IX COGHHHGHHﬁ. OKHCJICHHUA 3JICMCHTOB B 6I/IHapHLIX COCIUMHCHUAX.

CocraBnenne ¢hopmyil OWHAPHBIX COCAUHCHHI,
o001l crtocod nX Ha3BaHUI.

bunapHbIe COeTMHEHNS] METAJIOB U HEMETAJIOB:
OKCH/IBI, XJIOPUIBI, CYIb(HIbI

OHpeI[eJ'IeHI/ISI MOHITUM «CTETICHb OKHCIICHHUS), KBAJICHTHOCTBH.
CpaBHeHI/Ie BaJICHTHOCTHU U CTCIICHU OKHCIICHUA

Oxcuapl buHapHbBIe COeTMHEHNS] HEMETAJUIOB: OKCH/IBI,
JIETY4HE BOJIOPOJHBIC COCIUHECHUS, UX COCTaB M
Ha3BaHus. [IpeacTaBuTe M OKCUIOB: BOJIA,
YTIIEKUCIIBIN Ta3, HeTallleHas U3BeCTh.
[IpencraBuTenu JeTy4IHX BOAOPOIHBIX
COCIMHEHUI: XJIOPOBOJOPOI U aMMHAK.
JemoncTpamuu. O6pa3nsl okcuaoB. JlabopaTopHbie
onbITEL. 8. O3HAKOMJICHHE C KOJIJICKIIMEH OKCHJIOB.
9. O3nakomieHHe co cBorictBamu ammuaka. 10. Ka-
YEeCTBEHHAsI peaKIus Ha YTJICKUCIIbIN Ta3

OrnpeneneHue MOHATHSI KOKCHUIIBI.

OrnpeaeneHue MPUHAIISKHOCTH HEOPraHUYECKUX BEIIECTB K KIaccy
OKCHJIOB 110 (hopMyIIe.

OrnpesienieHne BAJICHTHOCTH W CTEIICHU OKUCIICHUS AJIEMEHTOB B
OKCHJIaX.

Ornrcanne CBOMCTB OT/IEIbHBIX MPEICTABUTENICH OKCHIOB.
Cocrasiienne GopMyJ 1 Ha3BaHUH OKCUIOB. [IpoBeacHuE
HaOJIIOACHHH (B TOM YHCJIE OMTOCPETOBAHHBIX) CBOMCTB BEIIECTB U
MIPOMCXOISIIHNX C HUMU SIBIICHHM, C COOJTIOICHUEM MPABHIT TEXHUKU
0e301acHOCTH; OPOPMIICHHE OTYETA C OTTMCAHUEM IKCIIEPUMEHTA, €T0
pPE3yIbTaTOB U BHIBOJIOB

OcHoBaHus OcHOBaHusI, X COCTAB M Ha3BaHUs. PacTBOpUMOCTh
ocHOoBaHuH B BoJie. [Ipencrasurenu menoyei:
TUJIPOKCHUJIBI HATPUsI, Kaaus U Kaiablus. [lonstue
00 MHAMKATOpaX U KaYeCTBEHHBIX PEAKIUAX.
Hemonctparmu. O6pasiubl ocHoBaHu. KucnotHo-
LIEJI0YHbIE MHAUKATOPbI U U3MEHEHHUE UX OKPAaCKU

OnpeeneHns MOHATHH «OCHOBAHUS, KIEI0UN», «KaYeCTBEHHAS
PEAKIUS», «UHIUKATOPY.

Knaccudukaius 0oCHOBaHUH 110 paCTBOPUMOCTH B Bojie. OmpeeneHue
NPUHAIICSKHOCTH HEOPraHMYECKUX BEIECTB K KJIACCY OCHOBAHUM 110
dbopmyre.

OnpeiesieHUe CTETICHU OKUCIICHUS JIEMCHTOB B OCHOBAHHMSIX.




B LIEJIOYHOM cpefe

OnucaHue CBOWCTB OT/ENbHBIX IIPEICTABUTENEH OCHOBAHUN.
CocraBiieHre GopMyJl U Ha3BaHUK OCHOBaHUH. Mcnoyb30Banue
Ta0JIMIbl PACTBOPUMOCTH ISl OTIPEEIIEHUSI PACTBOPUMOCTHU
OCHOBAHUH.

Y cTaHOBIIEHHE TEHETUYECKOM CBSA3M MEXKy OKCUJIOM H.OCHOBAaHUEM U
Ha000pOT

Kucnotsl

Kucnotsl, ux coctaB u Ha3Banus. Kinaccudukarus
KHCIIOT. IIpencraBurenn KUCIOT: CepHasi, COIsHasl,
azotHas. [loHaTHE O 1MIKaNe KUCIOTHOCTH (ILIKaJIe
pH). 3MeHeHune okpacku HHANKATOPOB.
Hemonctparmu. O6pasis! kucioT. KucioTHo-
[IEJI0YHbIE UHAUKATOPHI M M3MEHEHHUE UX OKPACKU
B HEMTPAIIHOMN U KUCJIOTHON Cpeaax.
YHuBepcanbHbI HHANKATOP U U3MEHEHUE €r0
OKpackH B pa3inuHbIxX cpepax. [kama pH
JlabopaTtopusie onbIThl. 11. Onpenenenne pH
pacTBOPOB KHUCIIOTHI, IIEJIOYU U BOJBI. 12.
Onpenenenne pH MMMOHHOTO 1 I0JTOYHOTO COKOB
Ha cpe3e IJI0JI0B

OmnpeneieHus MOHSATHI «KUCIOTHD, «KHCIOPOICOACPKAIIHIE
KHUCJIOTBI», «OECKUCIOPOTHBIC KUCIIOTHIY, «KUCIIOTHAS CPEIay,
«IIEIOYHAs cpefia», «HEUTpanbHas cpeaay, «urkana pH».
Knaccuduxkaruys KUCIOT 10 OCHOBHOCTH U COJIEPKAHUIO KHCIIOPO/Ia.
Ornpezenenne NPUHAICKHOCTA HEOPraHUYECKHUX BEIIECTB K KIIaccy
KHUCJIOT 10 (hopMyIe.

OrnpezienieHne CTETIEHU OKUCIICHUSI DJIEMEHTOB B KHCIIOTaX.
OnucaHre CBOMCTB OTJEIBHBIX MpeAcTaBUTeNe KUcIoT. CocTaBiaeHUE
dbopmyn u HazBaHUI KUCIOT. Vcronp30BaHne TaOIUIIBI
PaCTBOPUMOCTH JIJIsl OTIPEIETICHHUST PACTBOPUMOCTH KUCTIOT.
YcTaHOBIJIEHNE TEHETHICCKOW CBS3M MEXKY OKCHJIOM M THAPOKCHIOM
1 Ha00OPOT.

[IpoBenenue HabMIOIEHNH (B TOM YHCIIe OTIOCPEIOBAHHBIX) CBOUCTB
BELIECTB U MPOUCXOSAIINX C HUMHU SIBIICHUH C COOMIOICHIUEM MPABUI
TEXHUKU 0€30MMacHOCTH; 0(hOPMIICHHE OTYETa C ONTMCAaHUEM
SKCIIEPUMEHTA, €r0 PE3YyJIbTaTOB U BHIBOJIOB.

HccnenoBanue cpeapl pacTBOpa ¢ HOMOIIbIO HHIUKATOPOB.
DKCIepUMEHTAIBHOE PA3INYCHUE KUCIOTHI U LIEJIOYH C IOMOIIbIO
WHIMKATOPOB

Comnn xak IIPOU3BOJIHBIC
KHCJIOT

Com Kak IpoU3BOJHBIC KUCIIOT U OCHOBaHUM. Mx
cocTaB ¥ Ha3BaHus. PactBo-

OmnpeieieHue MOHITHS «COJIN.

OmnpeeieHre MPUHAICKHOCTH HEOPraHMIECKHUX BEIIECTB K KIIACCy
coJeii o hopmyie.

OrnpeziesieHue CTETICHH OKKMCIICHHS DJIEMEHTOB B coisiX. Onucanue
CBOMCTB OTJENbHBIX IpeacTaBuTenel coneil. Cocrapienue Gopmyn u
Ha3BaHM coJiei. Mcrnonbp3oBaHue TaOIHIIbI PACTBOPUMOCTH IS
ONIPE/ICIICHUs] PACTBOPHUMOCTH COJICH.

[TpoBenenue HaOMOAEHUH (B TOM YHCIIE OMTOCPEIOBAHHBIX) CBONCTB
BEIIECTB U MPOUCXOSAIINX C HUMHU SBIICHUH, C COOMIOACHUEM MTPaBUIT
TEXHUKH 0e30MacHOCTH; 0(OPMIIEHHE OTUETa C OTIMCAHUEM
HKCIEPUMEHTA, €T0 Pe3yJbTaTOB U BHIBOJOB-

O00011eHrE 3HAHUI O KJ1ac-
CU(HKAIIUU CIIOKHBIX

Knaccugukanus cioXHbIX BELIECTB MO COCTaBY.
Cocrapnenue (GopMyn U Ha3BaHUI OKCHJIOB,

KJ'IaCCI/I(I)I/IKaI_II/ISI CJIOKHBIX HCOPraHNYCCKUX BCUICCTB 11O COCTABYy Ha
OKCHIbI, OCHOBAHN, KUCJIOTBI M COJIM, OCHOBAaHUs, KMCJIOTbI U COJIM I1I0




BCIICCTB

OCHOBAHWM, KUCJIOT 1 COJICH.
PeH_IeHI/Ie OKCIICPUMCHTAJIbHBIX 3a/la4 Ha
pacro3HaBaHuE PaCTBOPOB KHUCIIOT U LIEJI0UEH

PacTBOPUMOCTH B BOJIE; KHCIIOTHI IO OCHOBHOCTH U COJCP>KaHUIO
KHUCJIOPO/Ia, C HCIIOJIH30BAHUEM PA3THUHBIX (JOPM TMPECTABICHUS
KJIaCCH(PUKAIUH.

CpaBHEHHE OKCHJIOB, OCHOBAaHUM, KMCJIOT U COJIEH IO COCTaBY.
Ornpezenenre NPUHAIICKHOCTH HEOPraHUYECKUX BEIIECTB K OJTHOMY
U3 U3YYEHHBIX KJIACCOB COEUHEHUN 1O GopmyIie.

Ornpezenenne BAJIGHTHOCTU U CTEIIEHU OKUCIICHUS DJIEMEHTOB B
BELIECTBAX.

Ocy1ecTBiieHHEe HHAYKTUBHOTO U IETYKTUBHOTO 00O0OIIECHHUS.
[Tonydyenune xumMudeckoil HGOPMAIIMHN U3 PA3TUYHBIX HICTOUYHUKOB.
[Ipencrasnenne nHbopmarmu Mo TeMe «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCTMHEHUI» B BUJIE TAOIHUII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM uuclie ¢ npuMeHerueM cpeacts M KT

AMopbHBIE U KpUCTAILTHYE-
CKHUe BellecTBa

AMopGHBIE U KPUCTAIUTMYECKHUE BEIISCTRA.
MexMoNeKyIIpHbIe B3aUMOAEHCTBUS. THUIIbI
KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTB
BEIIIECTB OT THUIIOB KPHUCTAJUTMUECKUX PEIIETOK.
JemoucTparmu. Moenu KpuCTAIITHISCKAX
pEUIeTOK XJIOPHIa HaTpus, alnMasa, OKCuaa
yriepona (IV).

JlaGopaTtopubie onbIThI. 14. O3HaKOMIICHHE C
KOJUJIEKLIUEW BEILIECTB C PAa3HBIM THUIIOM
KpHUCTAJUIMYECKON pemeTku. M3rotosnenue
MOJEJIed KPUCTAIIMYECKUX PEHIETOK

Omnpenenenus NOHATUHN «aMOp(dHbIE BEIIECTBA», «KKPUCTAJUTMUECKHE
BELIECTBA», «KPUCTAIINYECKAs PEIIETKA», «MOHHAs KpUCTalIndecKast
pelIeTKa», «aTOMHas KpUCTaJNIMYecKas perieTkay, «MOJIEKyIsipHas
KpUCTAJUTMUECKas PelIeTKay, «MeTalJINYecKasi KpucTaiinyeckas pe-
HIETKa.

YcraHOBIIEHHE TPUYMHHO-CIIEACTBEHHBIX CBS3€M MEXKY CTPOCHUEM
aTOMa, XUMHYECKOM CBSA3bIO M TUIIOM KPUCTAJNIMYECKON PEIIETKH
XUMHYECKUX COCTMHEHUH. XapaKTEPUCTUKA aTOMHBIX,
MOJIEKYJIIPHBIX, MOHHBIX METAJUIMYECKUX KPUCTAJUIMYECKUX PEIIETOK;
Cpenbl pacTBOpPA ¢ MOMOIIBIO mKans!l pH.

[IpuBeneHne MpUMEPOB BEIIECTB C Pa3HbIMU TUIIAMHU
KPUCTAJUIMYECKON PELIETKH.

[TpoBenenue HaOMoAeHUHN (B TOM YHCIIE OMTOCPEOBAHHBIX) CBONCTB
BEULIECTB U MPOUCXOSAIINX C HUMHU ABJICHUHN C COOIOICHIUEM MPABUI
TEXHUKH 0e301macHOCTH; 0(hOPMIIEHHE OTYETa C OTIMCAHUEM
3KCIIEPUMEHTA, €T0 PE3y/IbTAaTOB U BBIBOJIOB.

CocraBieHne Ha OCHOBE TEKCTa TaOJIUIIbI, B TOM YHCIIE C
npumeHenuem cpencts U KT

YucTele BellecTBa U CMECH.
MaccoBas 1 o0beMHast J0JH
KOMIIOHCHTOB B CMECH

Yucrtele BelecTBa U cMecH. [Ipumepsl )KUIKUX,
TBEPABIX U Ta3000pa3HbIx cMecelt. CBOMCTBA
YHCTBIX BemecTB U cMeceil. X cocTaB. MaccoBas u
o0BeMHas JOJIM KOMIIOHEHTa cMecu. PacueTsl, cBs-
3aHHBIC C UCITOJIB30BAHUEM TTOHITHUS «JIOJIS.
JlaboparopHble onbITHL. 15. O3HaKOMIIEHHE C
00pa31oM ropHoOi MOPOIbI

OmnpeneneHus MOHATUI «CMECHY, «MAcCOBasi JA0JIsl PACTBOPEHHOTO
BEIIECTBA», «0ObEMHas JIOJS BEIIECTBA B CMECH.

[TpoBenenue HaOMOAEHUH (B TOM YHCIIE OMTOCPEIOBAHHBIX) CBONCTB
BEIIECTB U MPOUCXOSAIINX C HUMHU SBIICHUHN C COOMOICHIEM TPABUI
TEXHUKH 0e30macHOCTH; 0(OpMIIEHHE OTUETa C OTIMCAHUEM
AKCIIEPUMEHTA, €T0 PE3YJIbTATOB U BHIBOJIOB.

Pemienue 3aga4 ¢ MCNoJib30BaHUEM MOHSATUN «MaccoBas 1075




9JICMCHTA B BCUICCTBC», «MACCOBAsA NOJId paCTBOPCHHOI'O BCUICCTBA»,
«00beMHas J0JIA ra3006pa3H0r0 BCIICCTBa»

PacueTsl, cBSI3aHHBIC C
MMOHATHEM «10JIs1». O000IIe-
HHE ¥ CUCTEMAaTH3aIus
3HaHui 1o Teme «Coeau-
HEHHUSI XUMHYECKUX DJIEMEH-
TOBY»

Pacuersl, cBsI3aHHbBIC ¢ MCIIOJIL30BAHNEM TTOHSITHS
«ITOTIS.

Brmmonnenune 3aganuii o treme «CoenuHeHUs
XUMHYECKHUX DJIEMEHTOBY

Pemenue 3ama4 ¢ ucnoib30BaHUEM MMOHATUH «MaccoBast J0JIsI
AJIEMEHTa B BELIECTBE», «MaCCOBast I0JIsl pACTBOPEHHOTO BELIECTBAY,
«o0BEMHAas JI0JIsl Ta3000pa3HOTO BEIIECTBAY.

[Ipencrapnenue uHpopmaruu mo TeMe «CoeqMHECHUS XUMUYCCKUX
AJIEMEHTOBY» B BUJIE TaOJIUIl, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHUCJIE
¢ npumeHenueM cpeacrts M KT

Kontponbnas pabora Ne 3
«CoennHeHnI XUMHYECKIX
DJIEMEHTOB)

TEMA 4. UBMEHEHUS, MTPOUCXOIAIIUWE C BEHLIECTBAMM (124)

duznueckue ABIECHUL.
Pa3nenenue cMmeceit

[TonsiTue ABNEHUN KaK U3MEHEHUH, TPOUCXOASAIIUX
C BEIIECTBOM.

SIBreHMs, CBSI3aHHBIC C U3MCHEHHEM
KPHUCTAJUTMYECKOTO CTPOCHHS BEIIeCTBA ITPH
MTOCTOSTHHOM €T0 COCTaBe, — (PU3MUECKHUE SBIICHUS.
®u3nyecKue SIBICHUS B XUMHH: JUCTHIIIAIINS,
KpHUCTAJUIN3aLIMsl, BHITAPUBAHUE U BO3TOHKA
BEIICCTB, PUILTPOBAHUE M LICHTPU(YTUPOBAHHUE.
Jemonctparmu. [Ipumepsl Gu3HUecKUX SBICHHI:
TJIaBjieHre napadrHa; BO3TOHKA HOJa WIH
OCH30MHOI KHUCIIOTHI; PACTBOPEHHE OKPAIICHHBIX
couteit; muddy3us AYIMUCTHIX BEIIECTB C rOpsIen
JAMITIOYKHY HaKaJIMBaHUS

OHpGI[eJ'IeHI/ISI MTOHSATHH CAUCTHIIIALNA, UIIW IICPETOHKA,
«KpHUCTAJUIN3aLUAY, «BBIIAPHUBAHUEY», «(PUIBTPOBAHHUEY, «BO3TOHKA,
WIN CyOIuManus», «OTCTAUBAHUEY, KIEHTPU(PYTUPOBAHUEY.
YcTaHOBIGHHE TPUYMHHO-CIICICTBEHHBIX CBS3EH MEXIY
(bu3NYECKUMHU CBOMICTBAMH BEILLIECTB M CIIOCOOOM pa3JiesieHHs cMecei

XUMHAYECKHUE SIBJIEHUS. Y CIIO-
BHS ¥ IPU3HAKU MTPOTEKAHUS
XUMHUYECKUX PEaKIUi

SIBnenust, cBSI3aHHbIE C UI3MEHEHHEM COCTaBa
BelIeCTBa, — XUMHUecKue peakiuu. [Ipuznaku u
YCIOBUS IPOTEKAHUS XUMUYECKUX PEAKITHH.
Brigenenue TemoTs U CBETa — PEaKIUU TOPEHUsL.
[TonsiTre 06 9K30- U SHIOTEPMUUECKUX PEAKIIHSIX.
Hemonctparmu. [Ipumepsl XUMUYECKHUX SBICHUI:
ropenue maruus, pochopa; B3aumoieiicTBuE
COJISTHOM KMCJIOTBI C MPaMOPOM WJIU MEJIOM

Ol'['pe,IleJ'IeHI/IH MMOHATUH «XHUMHYCSCKasI p€aKknua», «pEAKINU rOPpCHUA,
OQK30TCPMHUUYCCKUEC pCaKIUN», <OHAOTCPMHUUYCCKUEC PCAKITUN)).
Ha6J'H-O,I[eHI/Ie M OIIMCAaHHUC IITPHU3HAKOB U YCJIOBI/Iﬁ TCUYCHHUA XUMHUYCCKHUX
peaKuHﬁ, BBIBOJbI HA OCHOBAHHWHU aHAJIN3a Ha6JIIO,I[eHI/II>'I 3a
OKCIICPUMCHTOM

3aKOH COXpaHEHHs MacChl
BEILIECTB. XMMHUECKHE
ypaBHEHUS

3aKOH COXpaHEHUs MacChl BelIeCTB. XUMUYCCKHE
ypaBHCHHS. 3HAYCHUE HH]ICKCOB U
kodddurmenToB. CocTaBieHne ypaBHEHUN
XUMUYECKUX PEaKITHi

OnpezeneHne NOHATUS «XUMUYECKOe ypaBHeHHE». OObsCHEHHE
3aKOHA COXPaHEHMsI MACChI BEILIECTB C TOUKU 3PEHHSI ATOMHO-
MOJIEKYJIIpHOTO y4ueHHs. COCTaBIeHNE YPaBHEHUN XUMHUECKUX
peaxkiuii Ha OCHOBE 3aKOHA COXPAHEHUs MACChI BELLIECTB.
Krnaccudukanuss XUMHUYECKHX peakuil o TernjaoBoMy 3 pexTy




PacueTbl N0 XUMUYECKUM
YPaBHEHUSIM

PacueTsl o xumMu4eckum ypaBHeHUAM. Perenne
3aJ1a4 Ha HaXOXXACHUE KOJIUYESCTBA, MACCHI MIIH
o0beMa IPOAYKTa PEaKIUU M0 KOJMIECTBY, Macce
Wi 00beMy MCXOIHOTO BellecTBa. PacueTsl ¢
HCIIOJIb30BAHUEM MOHSTHS IO, KOTJIa HCXOIHOE
BEIECTBO JIAHO B BUJIE PacTBOpa C 3alaHHOU
MAaCCOBOU J0JIE paCTBOPEHHOTO BEIIECTBA WIIH
COZEPKUT ONPENCIICHHYIO JOJIK0 TPUMECEMN

Brinonnenne PAaCUYCTOB MO XUMHUUYCCKUM YPAaBHCHUAM Ha HAXOXJICHUC
KOJIMYECTBA, MACCHI HIIM 00BheMa MPOJIyKTa PEaKIUU IO KOJIHYECTRY,
Macce wid 00beMy UCXOHOTO BEUIECTBA; C HCIIOJIb30BAHUEM TTOHSITHS
«J10J11», KOTJ]a UCXOJTHOE BELECTBO JIaHO B BUJIE PACTBOPA € 3aJJaHHOMN
MAaCCOBOM J0JIE pacCTBOPEHHOT'O BEIIECTBA UIIA COACPKUT
OIPEAEIEHHYIO JIOJII0 PUMECEN

Peakuuu paznoxenus. [lons-
THE O CKOPOCTH XHUMHUYECKOMH
peaKIMM ¥ KaTaau3aropax

Peakuuu paznoxenus. [IpencraBienre o CKOpocTu
XUMHUUecknx peakuuit. Karanuzatopsl. ®epMeHTHI.
Hemonctpauu. [lonyuenue runpokcuna meau (M);
pa3JIoKEeHUE MTepMaHraHaTa Kajius; pa3ioKeHue
MEePOKCHUA BOJIOPO/Ia C MOMOIIBI TUOKCHIA
Maprasiia 1 Karajaa3bl KapToQes Wi MOPKOBHU

Onpenenenus NOHATUI «PeaKLMU COEAUHEHU», «KaTaIu3aTOpbD»,
«pepMEHTHI».

Knaccudukanus XuMu4eckux peakui Mo YUClly U COCTaBYy UCXOJHBIX
BEILIECTB U NPOJYKTOB PEAKIIMH.

Habuntonenue u onvcanue Npu3HaKoOB U YCIOBHM T€UEHHUS] XUMUYECKUX
peaxiuii, BBIBOJbI HA OCHOBaHUH aHaju3a HAOI0eHUH 3a
skcriepruMeHTOM COCTaBJIEHHE HA OCHOBE TEKCTA CXEMBI, B TOM YHCIIE
¢ npumeHenueM cpeacts MKT.

Peaknu coeqnHeHNS.
[ernmouku nepexo10B8

Peaknuu coemnuenuns. Kartanutnueckue u
HEKATATUTUYECKHE PEaKIuu, OOpaTUMBIE 1
HeoOpatumble peakiuu. JlabopaTopHbie ONBITHL. 16.
OxucrneHure MeIu B TJIaMEHU CIIUPTOBKHU HIIN
TOpENKU

OrnpeneneHust MOHITHI «PEAKIIUN COSTUHEHUS», «PEAKITHHI
Pa3IOKEHUS», «OOpATUMBIE PEAKITUNY, KHEOOPATUMBIE PEAKIIUN,
«KATATUTUICCKUE PEAKIINNY», KHEKATATUTHUYCCKUE PEAKITUN.
Knaccudukanys XuMAYECKUX PEaKIUi M0 YUCITY U COCTaBY UCXOIHBIX
BEILIECTB U MPOJYKTOB PEAKIIMH; HATIPABICHHUIO TPOTEKAHUS PEAKIINH;
YYaCTHIO KaTaau3aTropa.

HaGmronenue u onrcanue Npu3HAKOB U YCIOBUN TEUCHUS XUMUYECKUX
peakiuii, BBIBOJIbI HA OCHOBAaHWH aHaJIM3a HAOJIOICHUH 3a
AKCIIEPUMEHTOM

Peaknuu 3amentenus. Psan
aKTUBHOCTH METAJLIOB

Peakuuu 3amenenus. Psijg akTHBHOCTH METAILJIOB,
€ro UCHOJIB30BaHUE JUIsl TPOTHO3UPOBAHUS
BO3MOYKHOCTH MPOTEKAHUS PEAKLIUN MEXITY
MeTaJlJIaMHU M KHCIIOTaMH, PEaKI1il BBITECHEHHS
OJIHUX METaJUIOB U3 PACTBOPOB UX COJICH APYrUMU
MeTaJlJIaMu.

JlemoHcTparmu. B3anmonerictBre pa30aBIeHHBIX
KUCIIOT ¢ MeTajutaMu. JlabopaTopHble onbITH. 17.
3amernieHue Meau B pactBope xiopuaa meau (1)
Kele30M

OlTpe,I[eJ'ICHI/IH TTOHATUH «pCaKrU 3aMCUHICHUAY, «KPAJ aKTHBHOCTH
MCETAJIJIOB».

KJ'IaCCI/Id)I/IKaI_II/IH XUMHNYCCKHX peaKuHﬁ I10 YUCITY U COCTAaBY UCXOAHBIX
BCHICCTB U IIPOAYKTOB PCAKIINH. Hcnonp3oBanue
QJICKTPOXUMHNUYCCKOT'O psaaa HaprI)KeHI/Iﬁ (aKTI/IBHOCTI/I) MCTAIJIOB JJIA
OIIPCACICHUA BOSMOKHOCTHU ITPOTCKAHUA peaKHI/Iﬁ MCKAY MCTAJLIaMU
H BOOAHBIMH paCTBOPaMU KHCJIOT U COJICH.

H8.6J'IIOI[GHI/I€‘ " OIIMCaHUC NPU3HAKOB U YCJIOBI/Iﬁ TCUCHHUA XUMHNYCCKUX
peaKuHﬁ, BBIBOJIbI HA OCHOBAHHWH aHaJIn3a Ha6JIIOI[eHI/II>'I 3a
SKCIICPUMCHTOM

Peakuuu oomena. [1pasuiio
beprome

Peakun oOmeHa. Peakiiun HeWTpaau3amum.
VYcaoBus IpOTeKaHUs peakinii o0OMeHa B
pacTtBopax 210 KoHIa. JlemoHcTpanum.

OnpeneneHus NOHATUHN «peaKUU OOMEHay, «PEaKInu
HelTpanuzanumy. ¢ Kinaccupukanus XuMHUYECKIX peakiuil o Yuciy u
COCTaBY MCXOJIHBIX BEUIECTB M IPOJAYKTOB peakuuu. Mcnonb3oBanue




PactBopenue ruapokcuaa menu (I11) B kucnorax;
B3auMo/eiictBue okcuaa meau (1) c cepuoit kucmo-
TOM IIPU HarpeBaHUU

TaOJIUIBI PACTBOPUMOCTH JUISI OTIPEICIICHUS BO3MOYKHOCTH
IIPOTEeKaHUs peakiuii oOMeHa. HabOimoieHrne u onmucaHue Ipu3HaKoB U
YCIIOBUH TEUYCHUS XUMHUUYECKUX PEAKITUH, BBIBOIBI HA OCHOBAHUH
aHayM3a HAOMIOICHUH 32 SKCIIEPUMEHTOM

THUIBI XUMAYECKUX PEAKLIHI
Ha IIpUMEpPe CBOMCTRB BO/IBI.
[TonsTue o ruaponuse

Tunbl XUMHYECKUX PEAKLMil HAa IPUMEPE CBOMCTB
BOJIbl. Peakuus pas3nokeHuss — 3JIEKTPOJIU3 BOJIbI.
Peakuuu coequHeHnss — B3aMMOJACHCTBUE BOBI C
OKCHJaMU METAJUIOB U HEMETAJUIOB. Y CIIOBUE
B3aMMOJICVCTBHS OKCUIOB METAVIOB U HEMETAJIJIOB
¢ Bojiou. [lonsarne «runpokcuap». Peaknuu 3ame-
IIEHHUS] — B3aUMOJICVCTBHE BOJAbI C METAJIAMH.
Peaxiiun obMeHa — ruIpoIin3 BEMIECTB

OrnpezienieHne MOHATUS «TUAPOIIH3Y». XapaKTEePUCTUKA XUMHUUECKHUX
CBOICTB BOJIbI

O06o00mmenue u
CHCTEMAaTH3alHs
3HAHUH TI0 TEME
«3MeHeHwus,
MIPOUCXOISIINE
C BEIIEeCTBAMMI»

Brmonnenne 3aganuii mo teme «V3MeHeHns,
MPOUCXOJSAIINE C BEIIECTBAMM)

Hcnonp30BaHKe 3HAKOBOTO MOJEIMpOBaHus. [losydeHne XuMuaeckou
MH(GOPMALIUU U3 PA3ITUYHBIX HCTOYHHUKOB.

[TpencraBnenue nudopmanuu no teme «VM3MeHeHus, IpOUCXOAsIINE C
BELIECTBAaMMU» B BUJIE TAOIHII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM
yucie ¢ npuMeHennem cpencts M KT

KonTponbras padora Ne 4
«I3MeHEeHMSI, IPOUCXOIATITHIE
C BEIICCTBAMI

TEMA 5. IPAKTUKYM 1. (ITPOCTEHIIUE ONEPAIIMA C BEHIECTBOM» (3u)

[IpaBuia TeXHUKH
0e30IMacHOCTH IIpU padboTe B
XHUMHYECKOM KaOUHETE.
[Ipuemsl oOpaleHus ¢
11a00paTOPHBIM
00opyTIOBaHUEM U
HarpeBareIbHBIMU pHUOOpa-
MU

[IpaBuia TeXHUKH 0€30MACHOCTH IIpH padoTe B
XHUMHYECKOM KabuHete. [Ipuembl oOpameHus ¢
71a00PaTOPHBEIM 000PYIOBAHUEM U
HarpeBaTeIbHBIMU PUOOpaMu

Pabora ¢ maGopaTopHbIM 000pyIOBaHHUEM U HarpeBaTeIbHBIMU
npruOopaMu B COOTBETCTBUH C MTPaBUIIAMH TEXHUKH 0€30IaCHOCTH.
BrinonHenue npocteidmx npueMoB oOpaiieHus ¢ 1a60paTopHbIM
000pyI0BaHUEM: C JIaOOPATOPHBIM IITATUBOM, CO CITUPTOBKOM

[Ipru3HaKu XUMHUYECKUX
peakuun

IIpu3Hakyu XMMUYECKUX PEaKIUI

Pabota ¢ 1abopaTtopHbIM 000pYJOBaHNUEM U HarpeBaTeIbHBIMU
nprbopamMM B COOTBETCTBHHM C MPABUIIAMHU TEXHUKU OE€30MaCHOCTH.
BeinosHeHue npocTednx npueMoB oOpalieHus ¢ 1a00paTopHbIM
00opy0BaHUEM: ¢ 1a00PATOPHBIM LITATUBOM, CO CIIUPTOBKOIA.
HaOG:roneHnue 3a cBOMCTBaMU BEIIECTB U SBJICHUSMHU, IPOUCXOIAIIUMHI
C BEIIECTBAMH.

Onucanne XMMHUYECKOTO IKCIIEPUMEHTA C IOMOIIIBIO €CTECTBEHHOTO




(pycCcKOTO U POJTHOTO) SI3bIKA U A3bIKA XUMUHU.
CocraBJieHH€e BBIBOJIOB IO PE3YJIbTaTaM MPOBEJIEHHOTO SKCIIEPUMEHTA

[IpurorosiieHue pactopa
caxapa M OnpeciIiCHue
MAacCOBOM JOJIA €T0 B
pactBope

[TpuroToBiieHre pacTBoOpa caxapa U OIpe/IeIiCHHE
MacCOBOH JIOJIH €ro B PacTBOPE

Pabora ¢ nabopatopHbM 000pyJOBaHHEM M HarpeBaTeIbHBIMH
npudOpaMu B COOTBETCTBUU C MTPaBUIAMU TEXHUKH O€30MaCHOCTH.
BrimonHaeHnne npocreimux nprueMoB o0pamieHus ¢ 1ad0paTopHbIM
000py/I0BaHNEM: C MEPHBIM LIMJIMHIPOM, C BECAMHU.

Habutoienue 3a cBoiicTBaMM BELLIECTB U SIBJICHUSAMH, IPOUCXOAAIIUMUI
C BEIIECTBAMH.

Onucanue 3KkcriepuMeHTa ¢ IOMOIIbIO ECTECTBEHHOTO (PYCCKOIO MU
POJIHOTO) fA3bIKA U s3bIKa XUMHUH. COCTaBJI€HNE BBIBOJIOB 110
pe3ylibTaTaM IPOBEJEHHOIO SKCIIEPUMEHTA.

[TpuroToBieHre pacTBOPOB C ONMPEIECTEHHON MAaCCOBOM JI0JIeH
PacTBOPEHHOTO BEILIECTBA.

[TpuroToBneHne pacTBOpa U pacyeT MacCOBOM JOJHU PACTBOPEHHOTO B
HEM BEIIEeCTBA

TEMA 6. PACTBOPEHME.

PACTBOPBI. CBOMCTBA PACTBOPOB JJIEKTPOJIMTOB (184)

PactBopenue kak pusuko-
XUMHUYECKHH TTpoIIecC.
PactBopumMocTs. Tunsl
pacTBOpOB

PactBOopenue kak pU3NKO-XUMUYECKHUI Mpoliecc.
[TonsiTHe 0 TUapaTax U KPUCTAIIOTUpATAX.
PactBopuMocTh. KpuBble pacTBOPUMOCTH Kak
MOJIeJIb 3aBUCUMOCTH PaCTBOPUMOCTH TBEPABIX
BEILECTB OT TemrepaTypsl. HackllieHHble, HeHachI-
LICHHBIE U TTEPECHIIICHHBIE PACTBOPHI. 3HAUECHUE
PacTBOPOB JJIsl IPUPO/IBI U CEJICKOTO X03sIiicTBa

Omnpenenenus MOHATHI «pacTBOPY, «TUAPAT», KKPUCTATIIOTUIPATY,
«HACBIILIEHHBII pacTBOP», «HEHACHIIIIEHHBIN PacTBOPY,
«TIePECHIICHHBIN PACTBOPY, «PACTBOPHUMOCTHY.

Omnpenenenre pacTBOPUMOCTH BEIIECTB C UCMOJIb30BAHNEM KPUBBIX
pPacTBOPUMOCTH.

XapakTepucTuKa pacTBOPEHUS C TOUKH 3PEHUS aTOM- HO-
MOJIEKYJISIPHOTO YUECHHS.

Hcnonb3oBanue TabIUIBI PACTBOPUMOCTH JIJIs OTIpeJie- JICHUS
pPacTBOPUMOCTHU BEUIECTB B BOJIE.

CocraBieHue Ha OCHOBE TEKCTa rpa(uKoOB, B TOM YHCIIE C
npuMmeHenuem cpeacts UKT

DIIEKTPOIMTHYCCKAS
JIACCOLAALHS

[ToHsTHE 00 IIEKTPOIUTHIYCCKON JUCCOLHAIUH.
DJIEKTPOJIUTHI U HEAJICKTPOJIUTHL. MeXaHu3m
JHUCCOLHMAIIUM 3JIEKTPOJIUTOB C Pa3INYHBIM
XapakTepoM CBsi3u. CTENEeHb IEKTPOJIUTHIECKON
qucconuanyy. CUIbHBIC U CJ1a0bIC JIEKTPOJIMTHL.
JdemoHcTpaumu. VcribiTaHne BEECTB U UX
PacTBOPOB Ha JIEKTPOIPOBOIHOCTD

OITpe,I[eJ'IeHI/ISI MOHSITUHI QIICKTPOJIUTHYCCKAA JUCCOL AU,
QIICKTPOJIUTBLD?, KHCIJICKTPOJIUTLI».
Breinonnenue IIOMCTOK, BBIIIMCOK U HUTUPOBAHUA TCKCTA

OcCHOBHBIE NOJIOKEHUS TeE-
OpHH JIEKTPOJIUTHUECKON
nuccouuanuu. Mlonnele
ypaBHEHHUS peakluit

OCHOBHBIE TTOJIOKCHUS TCOpHUUn BHCKTPOHHTHHGCKOﬁ
nucconuanuu. MoHHbIe YpaBHCHUA peaKHHﬁ.
Peakiun O6MeHa, HAYyIure 10 KOHIA.

Knaccn(bmcaunﬂ HOHOB U MX CBOIiCTBa.

Onpez[eneHHﬂ MMOHATUM «CTETICHb Aucconuanumn, «CUJIbHBIC
QJICKTPOJUTLI», «cia0ble QJICKTPOJIUTBD», KKATUOHLBID», «KaHHOHbID»,
«KHUCJIOTBI», «OCHOBAHUA», «COJIN. CocraBiecHue ypaBHCHI/Iﬁ
BHCKTpOHHTHqCCKOﬁ Jucconuanuru KUCJIoT, OCHOBaHMU U COJIEH.




MonekynspHble U HOHHBIE YPaBHEHUS PEAKLUM.
JemMoHcTpanum. 3aBUCHMOCTb 3JIEKTPO-
MIPOBOJHOCTU YKCYCHOM KUCJIOTBI OT
KOHLIEHTpaluu. J[BUKEHNE OKpAIIEHHBIX HOHOB B
aNeKTpudecKkoM mojie JlaGopaTopHsble onbIThHI. 18.
B3anmoelictBre pacTBOPOB XJIOpUJA HATPUS U
HUTpara cepedpa

Nroctpanys npumMepamMyu OCHOBHBIX IT0JI0KEHUH TEOPUHU
ANEKTPOJIUTUYECKON AUCCOLMALINM; TEHETUYECKON B3aUMOCBSI3U
MEXy BelllecTBaMu (MPOCTOE BEIIECTBO — OKCHU — TUIPOKCUI —
COJIb).

Paznnyenne KOMIOHEHTOB JI0Ka3aTENIbCTBA (TE3UCOB, ApPT'yMEHTOB U
(hopMBI TOKA3ATEIbCTBA)

Ornpezenenue MOHATHSI «MOHHBIE peakiumy. CocTaBiieHne
MOJIEKYJISIPHBIX, TTOJTHBIX U COKPAILIEHHBIX HOHHBIX YPaBHEHUHN
peakiuii ¢ yyacTueM ekTpoinToB. Habmonenue u onvucanue
peaKui MEXIY AEKTPOIUTAMU C TOMOUIBIO €CTECTBEHHOTO
(pYCCKOTO M POJTHOTO) SI3bIKA U SI3bIKA XUMHH

Kucnotsl: knaccuduxarus u
CBONCTBA B CBETE

Kucnotsl, ux knaccudukarus. Jluccormanus
KHCJIOT ¥ UX CBOMCTBA B CBETE TEOPUHU
AJICKTPOJUTHICCKOMN JUCCOINAITIH.
BzanMmopeiicTBue KUCIOT ¢ METaIIaMHU.
DIIEKTPOXUMHUYECKUI Pl HAIPSHKEHUI METaJJIOB.
BzanMmopeiicTBue KUCIOT ¢ OKCHAAMH METAJJIOB.
B3anMonelicTBie KHCIOT C OCHOBAHUSIMH —
peakuus HeuTpanu3aluu. BzaumoneicTere KucioT
¢ coyiamu. Mcrnop3oBanne TaOIUIbI
PAacCTBOPUMOCTH JJISI XapaKTEPUCTUKA XUMUYECKUX
CBOMCTB KuCI0T. JIabopaTropHble onbITHI. 19.
[Tosnydenne HepacTBOPUMOTO THAPOKCUIA U
B3auMOeUcTBHE ero ¢ kuciotamu. 20. Bzanmo-
JIENCTBHE KHUCIIOT C OCHOBAHHSAMMU.

21. BzauMoeiicTBHE KHUCIOT C OKCUIAMU
MeTau1oB. 22. B3auMoaelicTBUE KHUCIOT C
MeTaiutaMu. 23. B3aumoeicTBrE KMCIIOT € COJISIMH

CocraBiieHHE XapaKTEPUCTUKUA OOIMX XUMHUYECKUX CBOMCTB KUCIIOT C
MO3ULIMI TEOPUH HIIEKTPOIUTHYECKOUN TNCCOUALINN.

CocraBiieHHE MOJIEKYJISIPHBIX, TIOJTHBIX U COKPAIIEHHBIX HOHHBIX
ypaBHEHUH peakiuii ¢ yuactueM KucioT. HabmoaeHue u onucanme
pEeaKIHii C y9acTHEeM KUCJIOT C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJTU POJTHOTO) SI3bIKA U SI3bIKA XUMHH.

[TpoBeneHue ONMBITOB, MOATBEPKIAAOITUX XUMUYECKHAE CBOWCTBA
KHCJIOT, C COOJIIO/IEHUEM TIPAaBUJI TEXHUKU O€30MaCHOCTH




OcHoBaHus: KIacCU(pHUKAIN
u cBoMcTBa B cBeTe TOJ]

OcHoBanwsl, ux kinaccudukanus. Jucconuanus
OCHOBAHUH U UX CBOWCTBA B CBETE TEOPUHU
3JIEKTPOJIUTUYECKON JUCCOLMALINY.
BzanmogeiicTBre 0CHOBAHUM C COJISIMH.
Hcnonb3oBaHue TaOIUIbI

PacTBOPUMOCTH JUTSI XapaKTEPUCTUKH XUMHYECCKUX
CBOMCTB OCHOBaHUM. B3anMoeiiCTBHE IIETIOUCH C
OKCHUJIaMH1 HEMETAILJIOB.

JlabopaTtopHublie onbIThI. 24. B3anmonerictBue
meyioueii ¢ kuciaoramu. 25. Bzanmoaerictere
IIeJIoYei ¢ OKCHJaMH HEMETAIIIOB. 20.
BzaumopeticTBue menoueii ¢ comamu. 27.
[Tony4yenue u cBOMCTBA HEPACTBOPUMBIX
OCHOBaHMUI

OripezenieHne MOHATHS «OCHOBAHUS.

CocraBJICHHE XapaKTEPUCTUKU OOIIMX XUMHUYECKUX CBOMCTB
OCHOBAaHUM (111€710Y€H ¥ HEPACTBOPUMBIX OCHOBAHUM) C MO3ULIUN
TEOPHUH IEKTPOIUTHUECKON TMCCOIUAIIUU.

CocraBiieHrEe MOJIEKYJISIPHBIX, TIOJTHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHHUH peakIuii ¢ yaactTueM ocHoBaHui. Habmonenue u
OTMCaHUE PEaKIMii OCHOBAHUH C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIM POJTHOTO) SI3bIKA U SI3bIKA XUMHH.

[IpoBeneHue ONBITOB, MOATBEPKIAAOITUX XUMUYECKHAE CBOWCTBA
OCHOBaHHH, C COOJTFOACHUEM TIPABUJI TEXHUKH OC30TTaCHOCTH.
CocraBiieHHe TOKJIa/a 10 TeMe, OTPECIICHHON YUUTeIeM

Oxcuppl: knaccupukanus u
CBOMCTBa

O0o01enue cBeneHni 00 OKCUIax, X
kiaccudukanuu u cpoictBax. JlabopaTtopHbie
onbITEL. 28. B3anmMoeiicTBie OCHOBHBIX OKCHIIOB C
KucioTamu. 29. B3anMmoeicTBiie 0CHOBHBIX
OKcHUI0B ¢ Bonoii. 30. B3zanMonencTBre KUCIOTHEIX
OKCHIOB c meioyamu. 31. Bzaumoneicteue
KHUCJIOTHBIX OKCHJIOB C BOJIOH

OrnpeneneHust MOHITHI «HECOIE00Pa3yIOIINE OKCHIIBIY,
«CcoJIe00pa3yroNnue OKCHIbI», «KOCHOBHBIE OKCHJIBDY, «KHUCIIOTHBIC
OKCH/IBI.

CocTaBiieHHE XapaKTCPUCTHUKHU OOIMX XUMHIECKUX CBOMCTB
C0JIC00pa3yIOMIMX OKCHIOB (KHCIOTHBIX U OCHOBHBIX) C ITO3HUIIHI
TEOPUHU AIIEKTPOJIUTUUECKON JUCCOITUAIIIH.

CocraBieHne MOJIEKYISIPHBIX, TIOJHBIX U COKPAIlEHHBIX HOHHBIX
YpaBHEHHUH peaKIuii ¢ yaacTheM OKCHI0B. Habmomenne u onucanue
peaxiuii OKCHJIOB C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MU
POJIHOTO) SA3bIKA U SI3bIKA XUMHUH.

[TpoBeneHue ONbBITOB, MOATBEPKIAOIINX XUMUYECKHE CBOWCTBA
OKCHJIOB, C COOJIIO/IEHUEM TIPABUII TEXHUKU OE30MaCHOCTH.
CocraBieHue JOKJIaja 1o TeMe, onpeAeIeHHON CaMOCTOSTEILHO

Comu: xnaccuduxanus u
cBoiicTBa B cBete TO/]

Coun, UX JUCCOLMAIIUS U CBOMCTBA B CBETE TEOPUU
3JIEKTPOJIUTUYECKON JUCCOIUALINH.
BzaumoaelicTBue coyiei ¢ MeTalIaMu,
0COOCHHOCTH ATHX peakuuii. BzanmoaelicTeue
coJjiel ¢ consiMu. Mcnonp3oBaHue TaOIUIIBI
PAaCTBOPUMOCTH JJIsSl XaPAKTEPUCTUKN XUMUUYECKUX
CBOMCTB COJICH.

JlaGopatopHsble onbIThl. 32. B3aumoneiicteue comneit
¢ kucinotamu. 33. B3auMmoaeicTBre cojen ¢
IIeI0YaMU.

BzauMopelicTBue CoOJIeii C COIIMHU.

Onpenenenns NOHATUI «CPEIHUE COIN», KKUCIIBIE COJINY, KOCHOBHBIE
COJIN».

CocraBieHre XapaKTepUCTUKU OOIMIMX XMMHUYECKHX CBOUCTB COJIEH C
NO3ULUI TEOPUH NIEKTPOJIUTUUECKON JUCCOLUALINH.

CocraBieHHre MOJIEKYIISIPHBIX, MIOJHBIX U COKPAILIEHHBIX HOHHBIX
ypaBHEHMH peakuuii ¢ yuactueM cojeil. HaGmonenue u onucanue
peakiuii coel ¢ MOMOIIBIO ECTECTBEHHOTO (PYCCKOTO MM POIHOIO)
A3BbIKA U A3bIKA XUMUH.

IIpoBeneHue ONBITOB, MOATBEPKAAIOIIUX XUMUYECKHAE CBOUCTBA
coJieii, ¢ COOMI0AEHUEM MTPaBHII TEXHUKH 0€30MacHOCTH.
CocraBieHnue JOKJIaga 10 TEME, ONPEAEIEHHON CaMOCTOSTENBHO




B3aumopaeiictBue paCTBOPOB COJIEN C METaJIIaMU

I'eHeTnueckas CBsI3b MEXKAY
KJIaCCaMU HEOPraHUYECKUX
BCIIIESCTB

I'enetnueckue PAAbI METAalJIa 1 HEMCTAJlJIA.
I'enernueckas CBSI3b MCKAY KjIaCCaMU
HCOPraHNM4YCCKUX BCIICCTB

OrnpezenieHue MOHATUS «T€HETHYEeCKui psiay. umoctpupoBars: a)
pUMepaMu OCHOBHBIE MTOJIOKEHUSI TEOPUU ITEKTPOJIUTUUECKON
JUCCOIIUAIINNT; 0) TCHETUYECKYIO B3aUMOCBSI3b MEXK/Ty BEIIECTBAMU
(mpocToe BEemecTBO — OKCHU — TUIPOKCUI — COJIb).
CocraBiieHrEe MOJIEKYJISIPHBIX, TIOJHBIX U COKPAIIEHHBIX HOHHBIX
ypaBHEHUH peakiiuii ¢ yuacTueM 3JIeKTposiuToB. CocTaBiieHrE
ypaBHEHMH peakinii, COOTBETCTBYIOIIMX MOCJIEI0BATEILHOCTH
(«ueroykey) MpeBpalieHuii HEOPTaHUYECKUX BEIIECTB Pa3IMUHBIX
KJIACCOB.

BrinosHenne npsmMoro HHAYKTUBHOTO JOKA3aTeIbCTBA

O06o06mmeHue u
CHCTEeMaTH3alus 3HaHUH T10
teme «PacTtBopeHnue.
PactBops1. CBoiicTBa
PacTBOPOB DJIEKTPOJMTOBY

[Tonyuenue xuMuyeckoil HHGOPMALMK U3 PA3TUYHBIX UCTOYHUKOB. U
[Ipencrasnenne nabopmaruu no teme «PactBopenue. PacTBopshi.
CBoiicTBa pacTBOPOB NEKTPOJIUTOBY B BUJIE TaOJMII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM uucie ¢ npuMeHenrem cpeacts U KT

KounTponbnas pabora Ned
«PactBopenue. PacTBopsl.
CaolicTBa pacTBOPOB
IEKTPOIUTOBY

Knaccuduxanus
XUMHUYECKHUX PEaKIIHH.
OKHCIUTEIBHO-BOCCTAHOBH-
TEJIbHBIE PEAKIIUU

OKUCIUTENbHO-BOCTOHOBUTEBHBIE PEAKIINU.
OmnpeaeneHne cTereHer OKUCICHUS s
3JIEMEHTOB, 00OPa3yIOIIUX BEIIECTBA PA3HBIX
KJ1accoB. Peakiinyu HOHHOTO 0OMeHa U
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.
OxuCcIUTEIb 1 BOCCTAHOBHUTEIIb, OKHCICHUE U
BoccTaHoBjieHHEe. COCTaBIEHUE YpaBHECHUHN
OKHCJIUTEILHO-BOCCTAHOBUTENILHBIX PEAKIIUN METO-
JIOM DJICKTPOHHOTO OasiaHca. J[eMoHCTpamum.
BzaumopeiicTBre IIUHKA C CEPOil, COISTHOM
kucioToi, ximopugaom meau (11). Topenne maruwusi.
Bzau-

OrnpeneneHus MOHITHI «OKUCITUTEILHO-BOCCTAHOBUTEIILHbIE
pEeaKIHm», KOKUCIHUTEIbY, «BOCCTAHOBHUTEIIbY, OKUCICHUEY,
«BOCCTaHOBJICHHEY.

Knaccudukanus XuMAYECKUX PEaKIIUid 10 MIPU3HAKY «M3MCHCHHE
CTerneHel OKUCIIEHUS dJIEMEHTOBY. OnpeeieHre OKUCIUTENS U
BOCCTAHOBUTEJIS, OKUCIICHUSI U BOCCTAHOBJICHHUSI.

Hcrnonp30Banme 3HAKOBOTO MOJICIIMPOBAHUS

CBoiicTBa U3YYEHHBIX
KJIACCOB BEIIIECTB B CBETE
OKHUCJIUTEIBLHO-
BOCCTAHOBUTEJIbHBIX PEaK-
187071

CBoiicTBa MMPOCThIX BEHIECTB — MCTAJUIOB U
HEMCTAJJIOB, KUCJIOT 1 COJICH B CBETE
OKHCIIUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKI_II/Iﬁ

CocraBieHue ypaBHeHI/Iﬁ OKHCIINTCIBHO-BOCCTAHOBUTCIBHBIX
peaKuHﬁ, HCIIOJIB3YA METO I DJICKTPOHHOI'O OaaHca.
OHpCI[CJ'ICHI/Ie OKHCIIUTCIIA U BOCCTAHOBHUTCIIA, OKHCICHUA 1
BOCCTAHOBJICHUA

O06006111EHNE U

CocraBicHue ypaBHeHI/Iﬁ OKHCIIUTCIBHO-BOCCTAHOBUTCIBHBIX




CHCTEMAaTHu3aIus 3HaHUH 110
TeMe «OKHCIUTENBLHO-
BOCCTAHOBUTEIIbHBIE PEaK-
1070505

peaKIuii, UCTIOIBb3YsI METO AIEKTPOHHOTO OanaHca.
OnpeneneHue OKUCIUTENS U BOCCTAHOBUTEISA, OKUCIICHUS U
BOCCTaHOBJICHUS.

[Tpencrasienue naGopmaiuu 1o reme «OKUCIUTETHHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMM» B BUJE TA0JHUL, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM uucie ¢ npuMeHennem cpeacts M KT

TEMA 7. MIPAKTUKYM 2. «CBOHCTBA PACTBOPOB DJIEKTPOJIUTOB»

(14)

Pemenne
SKCIEPUMEHTAIBHBIX 33724

Pemenne OKCIICPUMCHTAJIbHBIX 3a1a4

OOpainenue ¢ 1a00paTOPHBIM 000PYIOBaHUEM M HAarpeBaTeIbHBIMHU
npuOoOpaMu B COOTBETCTBUU C NIPABUIIAMU TEXHUKH 0€30I1aCHOCTH.
Pacno3naBanme HEKOTOPBIX AaHMOHOB M KaTHOHOB. HalOmronenue
CBOICTB BEIIECTB U MPOUCXOAANIUX C HUMH SIBJICHU.

Omnucanre XUMHUYIECKOTO SKCITIEPUMEHTA € TIOMOIIBI0 €CTECTBEHHOTO
(pycCKOTO M POJTHOTO) SI3bIKA U S3bIKA XUMUHU.

dopMynHpOBaHKE BHIBOJIOB IO pe3ybTaTaM IPOBEACHHOTO
AKCIIEPUMEHTA

9 xiacc

BBEJIEHUE. OBIIIASI XAPAKTEPUCTUKA XUMHUYECKHX DJIEMEHTOB U XUMWYECKHNX PEAKIIUIA. TEPHOJJUYECKHW 3AKOH
N NEPUOANYECKAS CUCTEMA XUMHWYECKHUX DJIEMEHTOB JI. U. MEHJAEJIEEBA (10)

XapakTepucTuka
XUMHYECKOI0 JIeMEHTA Ha
OCHOBAHMH €ro MOJIOKCHMS B
[Tepuonuueckoit cucreme /l.
. MenneneeBa

XapakTepuCTHKA JIEMEHTA 110 €T0 MOJI0KCHHUIO B
[Tepuoanueckoit cucreme Xu-

mudeckux siaeMeHToB [[. . Menaeneena.
CBolicTBa OKCHJIOB, KUCJIOT, OCHOBAHHM U COJICH B
CBETE TCOPHH DICKTPOIMTHUCCKON TUCCOIHAIIN U
OKHCJIEHUSA-BOC- CTAHOBJICHHS.

JemoHcTpamuu. Moaenu aToMoB 31eMeHTOB 1—3-
T'0 MIEPUOJIOB

XapakTepruCTHKAa XUMHUECKUX AJIEMEHTOB 1—3-T0 IepHoI0B o0 UX
1oJjiokeHuIo B [leproauyueckoil cucteMe XUMUYECKUX AJIeMEHTOB /1.
N. MenaeneeBa; XUMHUYECKUX CBOMCTB aM(OTEPHBIX OKCUIOB 1
ruapokcuaoB. CocTaBlIeHHE MOJIEKYIISIPHBIX, TOJTHBIX M COKPAIICHHBIX
MOHHBIX YPaBHEHHUM peakiuil

AmMdoTepHbIE OKCHIBI U
TUAPOKCHIBI

[TonsiTHE O MEpEeXOqHBIX FTEMEHTAX.
AmboTepHOCTh. ['eHeTHUUECKUH PsIT IEPEXOTHOTO
anemenTa. Jlabopatopusie onbIThL. 1. [lonmyuenue
TUAPOKCUA IMHKA U UCCIICOBAHHUE €r0 CBOMCTB

Onpenenenue noHATus «amdorepHsie coequHeHus». Habmonenue n
OTMCaHUE PEAKIIUK MEK/Ty BEIIECTBAMH C TIOMOIILI0 €CTECTBEHHOTO
(PYCCKOTO MJTM POJTHOTO) SI3bIKA U SI3bIKA XUMHH.

[IpoBeneHue OMBITOB, MOATBEPKAAONTUX XUMUUECKHE CBOMCTBA
aM(OTEepHBIX OKCHUJIOB U THIPOKCUIOB

[Iepuonnueckuii 3aK0H U
Ilepuoanueckas cucrema /l.
H. MengeneeBa B CBeTe
YYEHUS O CTPOEHUU aTOMa

[Tepuonnueckuii 3akoH u llepuoanueckas cucrema
XuMu4eckux aneMeHToB /1. 1. Menaeneena.
JHemonctparmu. Paznuynsie popmbl TaOIUIL
MIEPUOIUYECKON cucTeMbl. JIabopaTopHBIC OTIBITHI.
2. Monenuposanue nocrpoenus Ilepnoanueckoii
cuctemsl JI. 1. MenpaeneeBa

Omnpenenenre BUIOB Kiaccu(UKAIMK: €CTECTBEHHOU U
HUCKYCCTBEHHOM.

BrinonHeHne npsmMoro 1eIyKTUBHOTO JTIoKa3aTenbcTBa. Co3anue
MOJIeTIEH C BBIZICIEHUEM CYILIECTBEHHBIX XapaKTePUCTHK O0BEKTa U
MPEJICTABICHUEM UX B MPOCTPAHCT- BEHHO-TpaUUeCcKOi WM 3HAKOBO-
CUMBOJIMUECKOH opme




XuMHUYECKast OpraHu3alus
JKUBOU U HEXKUBOU IIPUPOIBI

XHUMHU4YECKasi OpraHu3anys )KMBOU U HEKUBOU
npupoabl. XUMHUYECKUN COCTAB Sipa, MAHTHHU U
36MHOM KOpbl. XUMUYECKHE DJIEMEHTHI B KIIETKaX
JKUBBIX OPraHU3MOB. Makpo-u MUKPOIJIEMEHTHI.
JeMmoHcTpanuu. Moaens CTpOeHUs 3eMHOTO 11apa B
IIOIIEPEYHOM pas3pese

XapakTepuCTUKA POJIU XUMUYECKUX 3JIEMEHTOB B JKMBOW U HEKHUBOM
IPUPOJIE.

CocraBieHME aHHOTAlLlUU K TEKCTY.

Onpezenenue 1enu yaeOHON AATEIBHOCTH C MOMOILBIO YIUTENS U
CaMOCTOSITENIBHO, IIOMCK CPEACTB €€ 0CY-

IIECTBJICHUS 110 IUIaHY, CBEPSs CBOM JEUCTBUSA C LIEIBIO U IIPU
HEO0XOIMMOCTH MCIIPABIISAS OUTHOKU C ITIOMOIIBIO YUUTENS U
CaMOCTOSITEJIBHO

Knaccudukarus xumude-
CKUX PEaKIUH 10 pa3InIHbIM
OCHOBaHUSIM

O0600111eH1E CBEICHUM 0 XUMUYECKUX PEAKIUSX.
Knaccudukanus XuMuueckux peakiui 1mo
Pa3IMYHBIM OCHOBAHUSIM: COCTaBY U YHCITY
pearupyouux 1 00pa3yroInXcs BEIIECTB,
TermoBomy 3G (PeKTy, HampaBJICHUIO, U3MEHEHHUIO
CTEeNEeHeN OKUCIIeHUSI 3JIEMEHTOB, 00Pa3yIoLuX pe-
arupymoliye BeulecTna, (pase, HCroab30BaHUIO
KaTajan3aTopa.

JlaGopaTopHbIe OMBITHI. 3. 3aMENICHHE KETe30M
Menu B pactBope cyibdara memu (I1)

OmnpeeieHus MOHATHI «XUMUYECKas PeaKIHs, «PEaKIuu
COCIMHEHUSY, «PEAKIINN PA3IIOKEHHS, «PEAKIIUH 0OMEHAy, «PEaKIIHH
3aMEIIECHUS», «PEAKIIUN HEHTPATU3AIUNY, «IK30TCPMUICCKIEC
PEaKIumny, «OHIOTEPMUICCKUE PEAKIIUN», «OOPATUMEBIE PEAKIIHN,
«HEOOpATUMBIC PEAKITUNY, «OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIC PEaK-
[T, «TOMOTCHHBIE PEAKIINN, «[ETEPOTCHHBIC PEAKIINN,
«KaTATATUIECKHAE PEAKIIUNY, KHEKATATUTHYECKIE PEAKIIHI,
«TetIoBOM (M (PEKT XUMHIECKON peakIumy. XapaKTeprucTuKa
XUMHYECKHUX PEAKIHH 10 Pa3InIHBIM IPU3HAKAM.

CocraBiieHHE MOJICKYIISIPHBIX, TIOJHBIX W COKPAIIEHHBIX HOHHBIX
YpaBHEHUH peaKIui.

OmnpeneneHyue OKUCIUTENS U BOCCTAHOBUTES, OKHCIICHUS U
BOCCTaHOBJICHUSI.

Habmronenue u onucanue peakuii Mex1y BeIeCTBaMH C MOMOUIBIO
€CTECTBEHHOT'0 (PYyCCKOTO HIIM POJHOTO) SI3bIKA U A3bIKA XUMHUH.
[TpencraBnenue nndopmanuu no teme «Knaccudpukanns XuMHIECKUX
peaxiuii» B BUie TaOIUI], CXeM, OIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npuMmeHenuem cpencts U KT

Ilonatue o CKOpPOCTH
XUMHYECKOM pCaKuuu

[ToHsiTHE O CKOPOCTH XUMUUYECKON PEaKIUU.
DaKTOPbI, BIUSIIONINE HA CKOPOCTh XUMUYECKUX
pEeaKIui.

JeMmoHcTparmu. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOM peakluu OT IPUPO/Ibl Pearupyrommx
BEIIIECTB. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
pEeaKkIMU OT KOHIEHTPALUH PEearupyrommx
BEILECTB. 3aBUCUMOCTb CKOPOCTH XUMUYECKOU pe-
AKIMU OT IUIOLIAJX CONPUKOCHOBEHUS
pearupyronmx BemecTB («KUTSALIIUN CIO»).
3aBUCHUMOCTb CKOPOCTH XUMUYECKOU PEaKIK OT
TeMIEpPaTyphbl PEarupyroMX BEIIECTB.

MoenrpoBaHue «KUIAIIETO CIIOS». 8. 3aBUCUMOCTh CKOPOCTH
XUMHYECKON PEeaKIMK OT TeMIIepaTypbl Pearupyronux BeIEeCTB Ha
npuMepe

Omnpenenenue MOHITHS «CKOPOCTh XUMUYECKOU PEAKITHI.
OObscHEeHUE C MPUBEICHUEM PUMEPOB BIUSHUS HEKOTOPBIX
(bakTOpOB HA CKOPOCTh XMMHUYECKUX peakuuid. Habmtonenue u
OIMCaHUE PeaKid MEXK/y BEIIECTBAMU C IOMOIIBIO €CTECTBEHHOTO
(pPyCCKOTO UITH POJIHOTO) SI3bIKA U SA3bIKA XHMHUH.

[IpoBeneHue onbITOB, NOATBEPKAAIOIIUX 3aBUCUMOCTh CKOPOCTH
XUMHYECKON PEeaKINK OT pa3NuYHbIX (DaKTOPOB




JlabopatopHbie ONBITHL. 4. 3aBUCUMOCTh CKOPOCTH
XMMHMUYECKON PEaKLMK OT MPUPOABI PEarupyroInx
BELLECTB Ha IPUMEPE B3aUMOJEHCTBUS KUCIIOT C
MeTajlaMu. 5. 3aBUCHUMOCTb CKOPOCTU XUMHUYECKOU
peakuuy OT KOHLEHTPALMU pearupyoluX BEIIECTB
Ha IIpUMepe B3aUMOJEHCTBHS IMHKA C COJITHOU
KHCJIOTOM pa3InyHON KOHIIEHTpauuHu. 6. 3a-
BHUCHUMOCTb CKOPOCTH XUMUYECKOM peakluu oT
IUIOIIA/IA COTIPUKOCHOBEHHUS pearupyromux
BelecTB.7. MoenupoBaHue «KUIISIIETO CIOs». 8.
3aBUCHUMOCTb CKOPOCTH XMMHYECKON pEeaKIUU OT
TEMIIEPATYPbl pearupyroIINuX BEIIECTB Ha IpUMEpe
B3aumoieiicTBus okcuna meau (I1) ¢ pactBopom
CEpHOM KUCIIOTHI Pa3IMYHON TeMIepaTypsl

KarannsaTtopsl

Karanuzatops! u katanu3. THruOUTOpBHI.
AHTHOKCHIAHTHI.

JemoHcTparuu. 'oMOTeHHBIN U TeTepPOTeHHBIN
KaTanu3bl. DepMEHTATUBHBIN KaTau3.
HNuaruduposanue. JJabopatopHbIe ONBITH. 9.
PaznoxeHnne nepokcua BOJ0OPO/Ia ¢ TOMOIIBIO
okcuna mapranmna (IV) u karanaser. 10. O6napy-
JKEHHE KaTajla3bl B HEKOTOPBIX MHUIIEBBIX
npoaykrax. 11. MHruOupoBaHue B3auMO ICHCTBUS
KHUCIIOT C METAJUIAMU YPOTPOITMHOM

OnpeneneHne TOHATHS «KaTaau3aTopy.

HabGmronenue u onvicanue peakiuii MexX Iy BEIIECTBAMHU C TTOMOIIIBIO
€CTECTBEHHOTO (PYCCKOTO HMIIA POJHOTO) S3bIKA U S3bIKA XHMUH.
[IpoBeneHue oNbITOB, MOATBEPKAAIOIINUX BIUSHUE KaTaau3aTOPOB Ha
CKOPOCTh XUMHUYECKOW pEaKIuu

O06o01enue u
cHCTeMaTh3amys 3HaHu| 110
teme «BBeaenue. OOmas
XapaKTepUCTUKA XUMUYE-
CKHX 3JIEMEHTOB U
XUMUYeCcKuX peakuui. [lepu-
OJIMYECKUM 3aKkoH U [lepno-
JUYecKas CHCTeMa XMMHYe-
ckux snemMenToB /. U.
MeHaeneeBay

IIpencraBnenune napopmaiuu 1mo teMe «Beenenne. O0mas
XapaKTEPUCTHKA XUMUYCCKUX IJIEMEHTOB M XUMHUYECKHX PEAKIIHA.
ITepuoauueckuii 3akoH u [lepuoaudeckas cucreMa XUMHUYECKHUX
anemenToB JI. 1. MenneneeBa» B BUE TaOIUII, CXEM, OIIOPHOTO
KOHCIIEKTa, B TOM 4YHcIIe ¢ mpuMeHeHneM cpeacts KT

Kontponbhas Nel
«BBegenue. O6mas
XapaKTePUCTHKA XUMUYe-




CKHX BJIEMEHTOB U
XUMHUYECKUX peakuuit. [lepu-
OJUYECKUN 3aKOH U
[Tepuonnueckas cucrema
XUMHUYECKHX dJIeMEHTOB [l.
U. MenpaeneeBa»

TEMA 1. METAJUJIBI (14)

Bex mennbIil, OpOH30BBIH,
JKCIIC3HBIN

Mertaiuibl B HICTOPUH YEJIOBEYECTBA

Beraucnenus o xumudeckuM (GopMmyliaM U ypaBHEHUSIM PEAKIIHM,
MPOTEKAIINX C Y4aCTHEM METAJUIOB U X COCIUHCHUH.

[Tom60p (¢ MOMOIIBIO YYUTEIIST) CIIOBapel, SHITUKIIOTIE JUH,
CIIPABOYHHUKOB, JICKTPOHHBIX JINCKOB U JAPYTrUX HCTOYHUKOB
nHpopMaIu, HeoOXOAUMBIX JIJIsl PEIICHHUS YIEOHBIX 3a/1a4.
ComnocrapiieHne HHPOPMAIMH, TOJTYyYEHHON U3 pa3IuuHbIX
HUCTOYHHUKOB.

CocTaBJIeHHE PELICH3UHN Ha TEKCT

ITonoxkenue 31eMEeHTOB-
MeTaiuioB B [leprnoanueckoit
cucteme JI. 1. MenaeneeBa u
0COOEHHOCTH CTPOCHUS UX
atoMoB. Ou3nyecKue
cBoicTBa MeTaioB. CriaBel

ITonoxxenne meramios B [lepuoanyueckoit cucreme
xuMudecknx daeMmeHnToB JI. Y. Meneneena.
Merammueckasi KpUCTALUTHYECKAsT pelieTka v
MeTaJIJINYeCKasd XUMUYECKas CBS3b.

O6mue pusmueckue cBolicTBa MeTaioB. CILIaBhl,
WX CBOMCTBa U 3HaueHue. [lemoncTpammu. OOpa3ibl
CIIABOB

OmnpeieieHre OHITHS «METAILTBD).

CocraBiieHHE XapaKTePUCTHKH XUMHUICCKUX DJIEMEH- TOB-METALIOB TI0
WX TOJIOKEeHHIO B [leproindeckoil cucteMe XUMUYIECKIX JIEMEHTOB
. . MenneneeBa. XapakTepuCTHKa CTPOSHUS U OOMUX (PU3HUECKHIX
CBOMCTB MPOCTHIX BELIECTB-METAJIOB.

OO0bsicHEHNE 3aBUCHUMOCTH CBOMCTB (MM MpecKa3aHue CBONCTB)
XUMHYECKUX 3JIEMEHTOB-METAJUIOB OT NoJioxkeHus B [leproanueckoit
cucreme xumuueckux snemenToB . . Menaeneena.

YcTaHOoBNIEHUE TPUYHHHO-CIIEJICTBEHHBIX CBSI3EH MEXy CTPOECHUEM
aToMa, XMMHYECKOH CBS3bI0, TUTIOM KPUCTALTUYECKON PEIeTKU
METAJIJIOB M UX COCIMHEHUN, X OOIIMMH (PU3NYECKUMH CBOMCTBAMU

XUMHUYECKHE CBOMCTBA
METAJUIOB

XUMHYECKHEe CBOMCTBA METAJIJIOB KaK
BOCCTAHOBHUTEJICH, a TAK)KE B CBETE UX ITOJIOKCHUS
B 3JIEKTPOXMMHYECKOM PsAly HANIPSKEHUN MeTall-
JIOB.

JemoHcTpanuu. BzanmoerncTBre METaIOB €
HEMeTaJlJIaMH.

JlaGopaTopHsle onbIThI. 12. B3aumoneicreue
PacTBOPOB KUCJOT U COJIEW C METaJUIAMH

OnpeneneHne NOHATUS «PsAJl AKTUBHOCTH METAJIJIOBY.
XapaKTepruCcTHKa XMMHYECKHX CBOMCTB IIPOCTHIX BE- IECTB-METAJIOB.
OOBsiCHEHNE 3aBUCHMOCTH CBOMCTB (WM MpeCKa3aHUuEe CBONCTB)
XUMHUYECKHX JIEMEHTOB-METAIIJIOB OT MoJioxkeHus B [lepuoanueckoit
cucreMe xumudeckux sneMenToB . 1. Menneneena.

CocTaBiieHHE MOJICKYJISIPHBIX YPaBHEHUHN peakiui, xa-
PAKTEPU3YIOLINX XUMUYECKHE CBOKMCTBA METAJJIOB U UX COEIUHEHMI:
3JIEKTPOHHBIX YPAaBHEHUM MTPOIIECCOB OKHC- JICHUSI-BOCCTAHOBIICHUSI;
YPaBHEHUH JJIEKTPOJIUTUYECKON JUCCOLUALIMU; MOJIEKYIISIPHBIX,
MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUM PEAKIUU C yUaCTUEM
AIEKTPOIIUTOB.

YcTaHOBJIEHHE NPUYMHHO-CJIEICTBEHHBIX CBA3€M MEXIY CTPOCHHEM




aTOMa, XUMHMYECKOU CBSA3bI0, TUIIOM KPUCTAINIMYECKON PEIIETKU
METaJUIOB U UX COCIMHEHUM, UX XUMUYECKUMU CBONCTBAMM.
HabutoieHue u onyvcanne XuMU4ECKOTo SKCIIEPUMEHTA.
[TpencraBnenne nHGOPMALIUU B BUJE TAOJIHII, CXEM, OIIOPHOTO
KOHCIIEKTa, B TOM 4ucie ¢ npuMeHennem cpeacts M KT

Mertaimisl B ipupojae. O0mue
CTIOCOOBI UX TIOJYICHUS

Mertaiisl B ipupoje. O0mue crmoco0bl ux
MOJTyYSHHUSI.

JlabopaTtopHuble onbIThl. 13. O3HaKOMIIEHHE C
pynamu xeine3a. 14. OkpamuBaHue IaMeHH
COJISIMH TIEJIOYHBIX METAIJIOB

CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUM PEaKINil U 3JIEKTPOHHBIX
YPaBHEHUH MIPOLIECCOB OKUCIEHUSI-BOCCTAHOBIICHUS,
XapaKTePU3YIOIUX CIIOCOOBI MOJTyYSHUST METAIIIOB.

[Tox60p (¢ MOMOIIBIO YUUTENIS) CIIOBAPEH, SHITUKIIOTIC THH,
CIIPaBOYHHUKOB, JIEKTPOHHBIX TUCKOB M IPYTUX UCTOYHUKOB
nHpopMaIu, HeoOXOAUMBIX JJIsl PEIICHHUS YICeOHBIX 3a/1a4.
ComnocraprieHne HHPOPMAIHH, TOJTYyYEHHON U3 pazIuuHbIX
HMCTOYHHKOB

[Tonsatne o xoppo3nn
METaJIOB

Koppo3sus metamioB u crmocodsl 60psOBI ¢ HEl

Omnpenenenus MOHATUI «KOPPO3UL», «KXUMUUECKAsT KOPPO3UI»,
«QIEKTPOXUMHYECKast KOPPOZUSD.

Wnmroctpanust MOHATUI «KOPPO3UA», «XUMUYECKask KOPPO3UsI»,
«QIEKTPOXUMHYECKas KOPPO3UsD MPUMEpPaMH MPOIIECCOB,
MPOUCXOSIINX C PA3TUIHBIMUA METaNIaMH. XapaKTepPUCTHKA
croco00B 3alUThl METAJJIOB OT KOPPO3HHU

OO6mrast XxapakTepuCcTHKa dJIe-
MeHTOB | A TpymIIbL.
CoenuHeHHS MIETOYHBIX Me-
TaJJIOB

OO11ast XxapakTepUCTUKA HIEIIOYHBIX METAJUIOB.
Meramnel B npupojae. O01ue crmocoosl uX
nosiydenusi. Ctpoenue atomoB. lllenounsie
MeTaJlJIbl — MPOCThIE BelecTBa. BaxkHelnime
COEJIMHEHUS IIEJIOYHBIX METAJJIOB — OKCH/IBI,

TUAPOKCHIBI ¥ COJIU (XJIOPHUIBI, KApOOHATHI, CYJIb-

(haThl, HUTPATHI), UX CBOMCTBA U IPUMEHEHUE B
HapoaHOM Xo3sicTBe. Kanuitabie ynoOpeHusl.
Jemonctparmu. OOpasipl MEIOYHBIX U

mMECJI0YHO3CMCEIIBbHBIX MCTAJIOB. B3aHMOI[eﬁCTBHe
HaTpHs:, JIUTUA C BOJIOM. B3aHMO,Z[eI>'ICTBHC HaTpusd C

KHCJIOpOOAOM

Onpenenenne NOHATUS «IETOYHBbIE MeTaUIbDy. CocTaBIeHUE
XapaKTePUCTHUKH MIEIOYHBIX METAIIJIOB MO MX MOJOKEHUIO B
ITepuonuueckoit cucreme xumuueckux 3neMeHToB [{. 1. Menneneena.
XapakTepruCTHKA CTPOCHHS M OOINX (PU3NYECKUX U XMMHYECCKUX
CBOMCTB IIEJIOYHBIX METAJJIOB. XapaKTePUCTUKA (PU3HUCCKUX U
XHMHYECKUX CBOMCTB OKCHJIOB M THAPOKCHIOB IICIIOYHBIX METAJIJIOB.
OOBsicHEHHE 3aBUCHMOCTH CBOMCTB (MM MpeCKa3aHue CBONCTB)
IIEJIOYHBIX METAJIJIOB OT MoJIoKeHus B Ileproguueckoi cucreme
XuMHu4eckux 3neMeHToB /1. Y. Menaeneena.

CocrapieHue MOJICKYIISIPHBIX YPaBHECHHUM peaKInii, Xa-
PAKTEPU3YIOIINX XUMUYECKUE CBOMCTBA IIEJIOYHBIX METAIIIOB U UX
COCIMHCHUI: DJICKTPOHHBIX YPaBHCHUI MPOLESCCOB OKUCICHHMS -
BOCCTAHOBJICHUSI; YPABHEHUH AJIEKTPOJUTUYECKON TUCCOLUALINM;
MOJIEKYJISIPHBIX, MTOJTHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUN
peaKklMii C y4acTHEM JIEKTPOIUTOB.

YcraHoBIeHHE MPUYUHHO-CIIEICTBEHHBIX CBI3€H MEX Y CTPOCHUEM
aToOMa, XUMHYECKOU CBSI3bI0, TUIIOM KPUCTAINTIMYECKON PEIIETKH
IIEJOYHBIX METAJVIOB M UX COCAUHEHUH, UX XUMHUYECKUMHU
cBoOMcTBamMU. BrrunciieHus: mo XuMuueckuM (popmysiaM U ypaBHEHUSIM




peaKkuui, MPOTEKAIOIIHNX C YYaCTHEM LIETOYHBIX METAIIIOB U UX
COEIMHEHU

IIlenoyHo3eMeNbHBIE METAIT-
nel. CoeTMHEHUS IeJI0YHO-
3€MCJIbHBIX

OO01mas XxapakTepUCTHUKA AIIEMEHTOB TJIABHOT
noarpymnmnsl Il rpymnmnesl. Ctpoenue aToMoB.
[[lenoyHO3eMeENbHBIE METAIIIIBI — MPOCTHIC
BellleCTBA. BaxkHelime coeTMHeHUs
HIEJIOYHO3EMETbHBIX METAJUIOB — OKCHUJIBI,
TUAPOKCHJIBI U COJIU (XJIOPUIBI, KApOOHATHI,
HUTpPATHI, cyabdatel, pocdarer), MX CBOWCTBA U
MPUMEHEHHE B HAPOJHOM XO3SIHCTRE.
JdemoncTpauuu. B3anMoielicTBre Kaablus C
BOJIOM. B3auMoaelicTBre Maraus ¢ KUCIOPOIOM.
JlabopaTtopHuble onbIThl. 15. B3anmonelicteue
Kanbus ¢ Bogo. 16. [Tonmyuenue runpokcuaa
KaJIbIIMS U UCCIIEJOBAaHUE €r0 CBOICTB

OrnipezenieHne MOHATUS «IIEJI0YHO3EMETbHBIE METAIITBIY.
CocraBiieHHEe XapaKTEPUCTUKHU MIEI0YHO3EMETbHBIX METAJIJIOB IO UX
MOJIOKEHUIO B [leproanyeckoil cucteMe XUMHUYECKUX JIEMEHTOB /1.
. MeHneneeBa. XapakTepUCTUKA CTPOCHUS M 00IUX (DPU3UICCKUX H
XMMHUYECKHUX CBOMCTB IIEJIOYHO3EMEIbHBIX METAJIOB.
XapakTepucTruka GU3HUCCKUX U XUMUYCCKUX CBOMCTB OKCHUIOB U
TUIPOKCHUIOB IIETOYHO3EMENbHBIX METAIIIOB. OOBICHEHHE
3aBUCUMOCTHU CBOMCTB (MJIM MpeCKa3aHue CBONCTB)
HIEJIOYHO3EMEIIBHBIX METAJIOB OT MOJI0KEeHUS B [leproanueckoi
cucteMme XxuMudeckux anemenToB JI. 1. Menneneena.

CocraBieHne MOJIEKYIISIPHBIX YPaBHEHUHN peaKIUid,
XapaKTePU3YIOIIUX XUMHUYECKHE CBOMCTBA MIEI0YHO3EMENIbHBIX
METAJUIOB M MX COCIMHEHUI: AJIEKTPOHHBIX YPABHEHUI MPOLIECCOB
OKHCJICHUA-BOCCTAHOBJICHHUS; YPABHEHUN SJIEKTPOJIUTHIECKON
JUCCOIMAIIAN;, MOJICKYJIIPHBIX, TTOJTHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHHH peakiyii ¢ y4acCTHUEM DJICKTPOJIUTORB.

YcTraHoBIeHHE MPUYUHHO-CIIEACTBEHHBIX CBSI3E€H MEXIY CTPOCHUEM
aToMa, XUMHYECKOU CBA3bIO, TUTIOM KPUCTALTUYECKON PEIIETKH
IEJT0OYHO3EMEIIbHBIX METAJIJIOB U KX COSUHEHHH, NX XUMHUYECKUMU
cBoiicTBamu. HabmroieHre u onucaHne XMMHUYECKOTO IKCIIEPUMEHTA.
Breruucienus mo XuMuueckuM (GopMyJiaM U YpaBHEHHUSM PEaKIIHii,
MPOTEKAIOIIHUX C YYACTHUEM IIEIOYHOZEMEIBHBIX METANIOB U UX
COEeqUHEHNN

AJIIOMUHHUH U €ro
COEIMHEHUSI

Crpoenue atoMa, GU3NYECKUE U XUMUYECKUE
CBOMCTBA AJIFOMHMHMS KaK IPOCTOr0 BEUIECTBA.
CoenuHeHus afOMUHUS — OKCUJ U THIPOKCUJ, UX
amdoTepHbIil XapakTep. Baxuelmue conu anro-
MuHHUs. [I[puMeHeHne amoOMUHUS U €ro
COEIMHEHUI.

JlaGopaTtopHbie onbIThl. 17. [lonyuenue
TUIPOKCHUIA ATFOMUHHUS U UCCIEIOBAHUE €TO
CBONCTB

CocrapjeHue XapaKTEPUCTUKH aJIOMHUHUS IO €T0 MOJI0KSHHIO B
[lepuonueckoit cucreme xumuyeckux 3neMeHToB [{. . Menneneena.
XapakTepucTruKa CTpOSHUs, (PU3NIECKUX U XUMHYECKUX CBOKCTB
AJTFOMUHUS.

XapakTepucTHKa (PU3HIECKUX U XUMHYECKUX CBOMCTB OKCHAA U
TUJIPOKCHIA AITFOMUHHUSI.

OOBsICHEHNE 3aBUCHMOCTH CBOMCTB (WJIH MpEJCKa3aHue CBONCTB)
AITIOMUHHUS OT TosiokeHus B [lepuoandeckoil cucteMe XUMHYECKHX
anemeHToB JI. 1. Menneneena.

CocraBiieHHE MOJIEKYIISIPHBIX YPaBHEHUW peaklInii, xa-
PAKTEPU3YIOMINX XUMHUYECKUE CBOMCTBA ATFOMUHUS U €T0
COEMHEHUN: AIIEKTPOHHBIX YPABHEHUH MPOLIECCOB OKUCIICHUS -
BOCCTAHOBJICHUSI; YPABHEHUH AIIEKTPOJIUTHYECKON TUCCOLMALINM;




MOJIEKYJISIPHBIX, MOJIHBIX U COKPAILIEHHBIX HOHHBIX YPaBHEHUI
pEeaKlMii C y4aCTHEM JIEKTPOJIUTOB.

YcTraHoBIIEHHE NPUYUHHO-CIIEACTBEHHBIX CBSI3€M MEXIY CTPOCHHEM
aToOMa, XMMHYECKOU CBA3bI0, TUIIOM KPUCTALINYECKON PEIIETKH
AJIOMUHUS U €r0 COCIMHEHUH, €r0 XUMHUYECKUMU CBOMCTBAMH.
Hab6mnronenue n onucanue XUMHYECKOTO IKCIIEPUMEHTA. Beraucienus
M0 XUMUYECKHM (POPMYIIaM U YPAaBHEHUSM PEAKITUA, MPOTEKAIOIIUX C
Y4aCTHUEM IFOMHHUS U €r0 COCIMHEHUI

Kene3o u ero coeqHeHUsa

Crpoenne atoma, pU3HYECKHE U XUMHUYECKHE
CBOJCTBa JKeje3a Kak POCTOro BEIeCTBa.
I'enetnueckue pansl Fe?* u Fe3*. Baxneiimue comu
xKenes3a. 3HaueHHUe jKelie3a U ero COeAMHEHNUN s
MIPUPOJIBI U HAPOJHOTO XO3SMCTBA.
JemoncTpamu. BzanmoaeiicTBre MeTamioB ¢
HeMeTaiamu. [lonydeHne ruipoKCUIOB Kene3a
(IT) u (I1I). JTabopatopusie onbITH. 18. B3anmo-
JIeHCTBHE JKejle3a ¢ COJITHOM KUCIToTOoH. 19.
[Tonyuenue runpoxcuos xenesa (I1) u (1) u
HU3y4YECHHUE UX CBOWCTB

CocraBiieHHE XapaKTEPUCTHKH Keje3a MO €ro MOJI0KEHHUIO B
ITepuoanueckoit cucreme xuMmuueckux aiaeMeHToB [[. 1. Meneneena.
XapakTepucTuKa CTpOeHHUs, PU3NIECKUX U XUMHYECKHX CBOUCTB
Keresa.

XapaktepucTuka GU3NUEeCKUX U XUMUYECKUX CBOMCTB OKCUIOB U
THUIPOKCHJIOB XKeje3a.

OObscHeHne 3aBUCUMOCTH CBOMCTB (MJIM IpeCKa3aHne CBOICTB)
JKeJe3a OT moJioskeHus B [lepronnyueckoi cucteMe XUMUIECKUX
anemenToB /1. 1. MenneneeBa. CocTaBieHrne MOJIEKYISIPHBIX
YpaBHEHHH peaKinii, XapaKTepHU3YIOIINX XUMHUISCKHUE CBOMCTBA
JKeJe3a ¥ €ro COCIMHEHUM: AIEKTPOHHBIX YPAaBHEHUI MPOIIECCOB
OKHCJICHUSA-BOCCTAHOBJICHHS; YPABHEHUM SJIEKTPOJIUTHYECKOM
JIMCCOLIMAIIAN; MOJIEKYJIIPHBIX, TOJTHBIX U COKPAIICHHBIX HOHHBIX
YpaBHEHHH peakiuii ¢ y4aCTHEM BJICKTPOJIUTOB.

YcraHoBIeHHE MPUYUHHO-CIIEACTBEHHBIX CBSI3EH MEXIY CTPOCHHEM
aToMa, XUMHYECKOU CBS3bIO, TUTIOM KPUCTALIMYECKON PEIICTKH
JKeJie3a U €ro COCIMHEHUM, €r0 XUMUYECKHUMU CBOMCTBAMHM.
HabGmronenue u onvcaHre XMMUYECKOTO dKCIIEpUMEHTa. Berancienus
10 XUMHYECKUM (HOpMYJIaM U YPaBHEHUSM PEaKIIUA, MPOTEKAIOITUX C
YYaCTHEM >Kelle3a U €r0 COCTUHEHUN

O00011eHrE 3HAHUI IO TEME
«MeTaniab»

Brruncnenus no xumuueckuM GopMyaaM U ypaBHEHHSIM peaKini,
MPOTEKAIONINX C YYACTHEM METAJUIOB U UX COCTUHEHUIA.
[TpencraBnenue nndopmanuu mo reme «MeTalbl» B BUJIe TaOIHII,
CXeM, OTIOPHOTO KOHCIIEKTa, B TOM YHUCJe ¢ IpUMeHeHueM cpeacts 1
KT.

[ToHnMaHue TPUYMH CBOETO HEyCIeXa M HaX0XKJeHHEe CI0CcOO0B
BBIX0JIA U3 3TON CUTYyalluu

KontponbHas
paboTtaNe2«MeTammbny




TEMA 2. MIPAKTUKYM 1. «CBOUCTBA METAJJIOB 1 UX COEAUHEHUMN» (2)

Pemenue skcne-
pI/IMeHTaJIBHbIX 3aa4 Ha
pacno3HaBaHUE U MOJIYyYCHUE
COCIMHEHUN METaJIIIOB

Pemenne OKCIICPUMCHTAJIbHBIX 3a/la4 Ha
Ppacrio3HaBaHUC U MOJYYCHHUC COGI[I/IHGHI/Iﬁ
MCTAJIJIOB

DKCTepUMEHTAIBHOE MCCIICOBAHNE CBOMCTB METAIIOB M X
COCIMHEHUH, pEIICHNEe YKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME
«Mertanbi».

Pabota ¢ mabopaTopHbIM 000PYIOBAHHEM U HArpEBATEIIBHBIMU
npudOpaMu B COOTBETCTBUU C TIPaBUIIAMU TEXHUKH O€30MaCHOCTH.
HaGmronenre cBOMCTB METAJJIOB M UX COSIUMHCHUN U SIBJICHUH,
MIPOUCXOISIINX C HUMHU.

OrnucaHne XUMUIECKOTO IKCIIEPUMEHTA C TIOMOIIIBIO €CTECTBEHHOTO
(PYCCKOTO HITH POJIHOTO) SI3bIKA M SI3bIKA XHMHUH.
DopMyTUpPOBaHKE BBIBOJIOB TI0 PE3YyJIbTaTaM MPOBEICHHOTO
OKCTICPUMEHTA.

Ornpenenenue (Mcxoas U3 y4eOHOM 3a7a4n) HEOOXOAMMOCTH
WCII0JIL30BaHUS HAOJIOICHHS FITH KCTICPUMEHTA

TEMA 3. HEMETAJLJIBI (25)

OO01as XxapakTeprucTUKa
HEMETaJlIOB

OO6mrast XxapakTepuCTHKAa HEMETAIIJIOB: TIOJIOKEHNE B
[Teproanueckol cucteMe XUMUYECKUX JIEMEHTOB
1. 1. MenneneeBa, 0COOCHHOCTH CTPOCHHUSI
aTOMOB, 3JIEKTpOOTpHUIIaTeIbHOCTh (D) Kak Mepa
«HEeMeTaJTMYHOCTHY, paa 0. Kpucrananueckoe
CTPOCHHE HEMETAIIJIOB — IIPOCTHIX BEIIIECTB.
Annorponus. ®uzndeckue cBOMCTBa HEMETAIIOB.
OTHOCHUTENBHOCTD MOHATHHA «METaD U
CHEMETaJL

OrnpeneneHust MOHITHI «HEMETAUTB», «TAJIOTEHBD», «aJUIOTPOTTHBIC
BHJIOM3MEHEHUS.

XapakTeprucTuKa XHMHUECKHX AJIEMEHTOB-HEMETAJIIIOB: CTPOSHHE,
¢duszndeckue cBoiicTBa HeMeTaioB. CocTaBieHUE HA3BaHUI
COeIMHEHUI HeMeTauIoB 1o (hopmylie U uxX GopMyIll 0 Ha3BAHUIO.
OO0bsicHEHNE 3aBUCUMOCTH CBOMCTB (WJIH MPECKa3bIBAHUE CBOMCTB)
XUMHYECKUX 3JIEMEHTOB-HEMETAJUIOB OT MOJIOKEHUS B
[lepuonueckoit cucreme xumuyeckux 3neMeHToB [[. . Menneneena.
YcTaHOoBNIEHUE TPUYHHHO-CIIEJICTBEHHBIX CBSI3EH MEXy CTPOECHUEM
aToMa, XMMHYECKOH CBS3bI0, TUTIOM KPUCTALTUYECKON PEIeTKU
HEMETAIIJIOB U UX COEIMHEHUH, NX HU3NYECKUMU CBOMCTBAMH.

B nmunanore ¢ yuurenem BbIpaOOTKa KPUTEPHUEB OLICHKU U OIMPEJICICHNE
CTENEeHH YCIICUTHOCTH BHITIONHEHUS CBOeH paboThI U pabOThI BCeX,
UCXOJs U3 UMEIOIIMNXCS KPUTEPUEB, COBEPIIICHCTBOBAHUE KPUTEPUEB
OIICHKH U WX MCIIOJIH30BAHKE B XOJIC OLIEHKH U CAMOOIEHKU

OO01re XUMUIECKHEe
CBOICTBA HEMETAILIOB.
Hemeransl B mpupoe u
CrocoObl UX MOJYyYEHUs

O6H_[I/Ie XHUMHYECKHE CBOMCTBA HEMETAJJIOB

XapaKkTepuCTUKa XUMHUECKUX JIEMEHTOB-HEMETAIJIOB: CTPOEHHE,
¢dusnueckue cpoiictBa HemeTau1oB. CocTaBlieHNE Ha3BaHUI
COEIMHEHUI HEMETAJUIOB Mo GopMyiie U UX (GopMyJI IO Ha3BaHUIO.
CocraBneHre MOJIEKYISIPHBIX YpaBHEHUH peakiui, Xa-
PaKTEPU3YIOIMX XMMUYECKHE CBONCTBA HEMETAJIOB U UX
COEIMHEHUH, 2JIEKTPOHHBIX YPaBHEHUH MTPOLIECCOB OKUCIICHUS -
BOCCTaHOBJICHUS.

Y cTaHOBIJIEHNE IPUYNHHO-CIIEICTBEHHBIX CBSI3€H MEXK]ly CTPOCHUEM




aTOMa, XUMHMYECKOU CBSA3bI0, TUIIOM KPUCTAINIMYECKON PEIIETKU
HEMETAJUIOB U X COCIMHEHUH, UX XMMUYECKUMHU CBOMCTBAMU.
BrimonHeHnue pacueToB o XUMUYECKUM (hOpMYIIaM U ypaBHEHUSIM
peakLmii, MPOTEKAIIMX C Y4aCTUEM HEMETAJUIOB U UX COCIMHEHUN

Bonopon

[Tosoxenue Bogopoaa B [lepuoanueckoit cucreme
xuMmudeckux aneMmeHToB J1. Y. Meneneena.
Crpoenue aToma 1 MOJIeKyJbl. DU3HMYECKUE U
XUMUYECKHE CBOMCTBA BOJIOPO/IA, €TI0 MOJIYYCHHUE U
IPUMEHEHUE.

JlabopaTtopusie onbIThl. 20. [Tonyuenue u
pacro3HaBaHUeE BOJI0PO/Ia

XapakTeprucTuKa BOJOPOJIa: CTPOCHHE, (PU3HUECKUE M XUMUICCKIEC
CBOMCTBA, MoTydeHue u npuMeHeHue. CocraBicHUe Ha3BaHU I
COCeIMHEHUH BOIopo/Ia 1o Gpopmysie u ux GopMyII O HA3BAHHUIO.
OObsicHEeHNE 3aBUCUMOCTH CBOMCTB (WJIH MPECKa3bIBAHUE CBOMCTB)
BOJIOPOJIA OT MOJI0KeHUs B [leprnoanueckoi cucreMe XUMUYECKUX
anemenToB J[. . MenzaeneeBa. CocTaBieHHE MOJIEKYISIPHBIX
YPaBHEHUH peakLNi, XapaKTEPU3YIOIINX XUMUYECKHE CBOWCTBA
BOJIOPO/Ia, SJIEKTPOHHBIX YPABHEHHM MPOIECCOB OKUCICHUS -
BOCCTAHOBJICHUST; MOJICKYJISIPHBIX, MTOJTHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHHH peaklHil ¢ ydacTHUEM BJICKTPOJUTOB. Y CTaHOBIICHUE
MPUYHMHHO-CIIEJICTBEHHBIX CBSI3€H MEXy CTPOCHHEM aToMa,
XUMUYECKOHN CBSI3bI0, TUTIOM KPUCTAJUTMYECKOU pelIeTKA BOIOpO/Ia,
ero (puU3NYEeCKUMHI ¥ XUMUYECKHUMHU CBONCTBAMU.

HabGmronenue u onucanre XMMHYECKOTO SKCTIEPUMEHTA TI0
pPacro3HaBaHUIO BOJOPOAA.

BrinosiHeHue pacyeToB M0 XMMHUYECKUM (popMyliaM U ypaBHEHUSIM
peaKkuii, MPOTEKAIOIINX C YYaCTHEM BOJOPOJA U €r0 COCTUHEHUI

Bonma

Crpoenne MojieKynbl. Bogopoanas xuMmudeckas
cBs13b. dusnyeckue cBOMCTBA BOALL. AHOMAaINU
CBOMCTB BOJIbI. [ mapoduibHbIe ¥ THAPO(DHOOHEIS
BeIlleCTBAa. XMMUYECKHE CBOMCTBA BOJIbI. Kpyro-
BOPOT BOJIbI B pupoie. Bomoouncrka. Aspamus
BO/JIbl. bITOBBIE DUIBTPBI. MUHEpAIbHBIE BOIBI.
JluctumpoBaHHas

BOJIa, €€ MOJydeHue U npumeHenue. JlabopaTopHsie
onbITHL. 21. MccnenoBanue moBepXxHOCTHOTO
HaTsDKEHUS BOJIbI. 22. PacTBopeHHe mepMaHranaTta
KaJIusl WM MEIHOTO KyIopoca B BOJIE.

23. I'unparanus 00e3BOKEHHOTO cynbdara Meau
(11). 24. M3roToBieHue TUIICOBOTO OTIeYaTkKa. 25.
O3HakoMJIEHHE ¢ KOJUIEKIIHEH OBITOBBIX (PUIBTPOB.
26. O3HaKOMJIEHHE C COCTABOM MHHEPAIBLHOMN BOJbI

XapakTepucTrKa BOJbI: COCTaB, (PM3MYECKUE U XUMHUECKUE CBOMCTBA,
HaxoXKJIeHWE B MpUpo/ie U npuMeHeHue. COCTaBICHUE MOJICKYISIPHBIX
YpaBHEHUH peakIuid, XapaKTepU3yIOIINX XUMUYECKUE CBOMCTBA BOJIBI,
AJICKTPOHHBIX YPAaBHEHUM MPOIECCOB OKUCICHUS- BOCCTAHOBJICHUSI.
YcTaHoBIEHNE TPUYUHHO-CIICICTBEHHBIX CBA3EH MEX Ty XUMHYECKOM
CBSI3bI0, TUTIOM KPUCTAJUTMYECKOM perieT-

KH BOJIbI, €€ (PM3MYECKHUMHU M XUMHYCCKHMMHU CBOHCTBAMHM.
BrimonHeHue pacyeToB Mo XUMHYECKUM (popMyliaM U ypaBHEHUSIM
peaxiuii, MPOTEKAIOIINX C YYaCTHEM BOJIbI




T"anoreHsl

OO01mast XapakTepUCTHUKA TAIOTCHOB: CTPOSHUE
aTOMOB; IIPOCTHIE BEIIECTBA U OCHOBHbIE
COCIMHEHUS TAJIOTCHOB, X CBOMCTBA. KpaTkue
CBEJICHUS O XJIope, OpoMe, hTope u HoJE.
[IpumeHeHue raJloreHoB U UX COCIMHEHUI B
HapOJHOM XO3sIHCTBE.

Hemonctparmu. OOpa3iibl TaJIOreHOB — MPOCTHIX
BEILIECTB. B3anMoA€CTBHE raJIOTEHOB C HATPUEM,
alroMuHMeM. BeiTecHeHHE X10poM Opoma Wik uojia
W3 pacTBOPOB UX COJIEU

XapakTeprucTUKa rajloreHOB: CTPOCHHE, (PU3UUECKUE U XUMUYECKUE
CBOMCTBa, MoydeHue u npumeHeHue. CoctaBjieHue Ha3BaHUI
COCIMHEHUH TrajJoreHoB 1Mo Gopmyie U ux Gopmyn Mo Ha3BAHHUIO.
OObsicHEeHUE 3aBUCUMOCTH CBOMCTB (WJIM MpEJICKa3bIBAHUE CBOMCTB)
rajoreHOB OT MOJIOkEHUs B [leproauyeckoil cucteMe XuMUYECKUX
anemenToB J[. . MenpaeneeBa. CocTaBieHHE MOJIEKYIISIPHBIX
YpPaBHEHUH PEAKIUM, XapaAKTEPU3YIOIIMX XUMUYECKUE CBOMCTBA
rajJoreHOB, MIEKTPOHHBIX YPAaBHEHUH MPOLECCOB OKUCIIECHUS -
BOCCTaHOBJICHHS.

YcTraHoBIE€HHE MPUYHMHHO-CIIEACTBEHHBIX CBSI3€M MEXIY CTPOCHUEM
aToMa, XUMHYECKOU CBSI3bI0, TUTIOM KPUCTALTHYECKON PEIIETKH
rajoreHoB, ero (M3NIECKUMHU U XUMHUYECKUMU CBOMCTBAMH.
BrinmonHenue pacdyeToB 1o XUMHYECKUM (HOpMyTIaM U ypaBHEHHUSIM
peaKui, MPOTEKAIOINX C YYaCTHEM TaJIOTE€HOB

CoennHeHus rajJor€HOB

OCHOBHBIE COCIUHEHHS TaJIOTeHOB:
raJIOT€HOBOI0PO/IbI, COJTH TaJIOT€HOBOOPOIHBIX
KHUCJIOT.

Hemonctparmu. O6pa3ibl TPUPOTHBIX COSTUHEHHMA
xJiopa.

JlaGopaTtopHbie onbIThI. 27. KauecTBeHHAs peakius
Ha TraJoreHU-HOHbI

XapakTepucTruKa COeTMHEHNUI TaJIOT€HOB: COCTaB, PU3UUECKHUE U
XMUMHYECKHE CBOMCTBA, MOJIYYEHHUE U TPUMEHEHUE.

CocraBieHue Ha3BaHUN COeIMHEHUH TaJoreHoB Mo GopMyse U Ux
(hopMyII 10 Ha3BAHUIO.

CocTaBiieHHE MOJICKYJISIPHBIX YPaBHEHUHN peaKIui, xa-
PaKTEpU3YIOLINX XUMUYECKUE CBOMCTBA COEIMHEHUN I'aJIOr€HOB,
3JIEKTPOHHBIX YPaBHEHUU MPOLECCOB OKUCIEHUSA-BOCCTAHOBIICHUS;
YPaBHEHUH EKTPOJIUTUYECKON JUCCOLMALIMH; MOJIEKYIISIPHBIX,
MTOJIHBIX M COKPAILLEHHBIX HOHHBIX YPAaBHEHUH PEAKLUN C yHaCTUEM
3JEKTPOJIUTOB.

YcTaHoBIEHNE TPUYUHHO-CIIEICTBEHHBIX CBA3EH MEXAY XUMHUECKOU
CBSI3b10, TUIIOM KPUCTAJUTMYECKOM PEIETKU COCIUHEHUI TaJIOT€HOB,
uX (pU3NYEeCKUMH U XUMHUYECKUMH CBONCTBAMHU.

Habmronenue u onucanre XMMHUYECKOTO SKCIIEPUMEHTA TI0
pacro3HaBaHHIO XJIOPUA-, OPOMHUI-, HOAUI-UOHOB. Brinonnenue
pacueToB MO XUMHUYECKUM (hOpMysiaM U YPaBHEHHSIM PEaKIIHid,
MPOTEKAIOIIUX C YIACTUEM COEAMHEHHI raJOreHOB




Kucnopon

CtpoeHue aToma U aJuIOTPOIHS KUCIOPOa;
CBOWCTBA M MPUMEHEHHE €ro aJUIOTPOITHBIX
Moau¢pukamii. JJaboparopHsie ONbITHL. 28.
ITomyuenue u pacrio3HaBaHHE KUCIOPOAA

XapakTepucTHKa KUCIOPOIa: CTPOEHHE, ITIOTPOTHSA, (PU3NIECKUE U
XUMUYECKHE CBOMCTBA, MOJYyYEHUE U TPUMEHEHUE aJUIOTPOITHBIX
moudukanuii. CoctaBieHrne Ha3BaHUN COSANHEHHN KUCIOPOaa 10
dbopmye u ux GopMyJI 10 Ha3BAHMIO.

OObscHEHNE 3aBUCUMOCTH CBOMCTB (MJIM IIPEICKAa3bIBAHUE CBOICTB)
KHUCJIOpOJa OT MOJIokeHHs B [leproauyeckoil cucteMe XuMUYECKUX
anemenToB . 1. Menzaeneea. CocTaBieHrne MOJIEKYISPHBIX
YPaBHEHUH PEAKIUM, XapaAKTEPU3YIOIIMX XUMUYECKUE CBOMCTBA
KHCJIOPO/1a, JIEKTPOHHBIX YPaBHEHUI MPOIIECCOB OKUCIICHHUS-
BOCCTaHOBJICHUSI.

YcTaHoBIIeHNE IPUYMHHO-CIIEICTBEHHBIX CBSI3€H MEX]Ty CTPOECHUEM
aToMa, XMMHYECKOH CBSI3bI0, TUTIOM KPUCTAINIMYECKON PEeIIeTKU
KHCJIOpO/1a, €ro PU3NYECKUMHU U XMMHUYECKUMHU CBOMCTBaMU.
BrinonHeHne pacueToB 0 XUMHUUYECKHM (OPMYJIaM U YpaBHEHUSIM
peaxiuil, MPOTEKAIOIINX C Y9aCTHEM KHCIOpO/Ia

Cepa, ee ¢puznyeckue u
XUMHUYECKHE CBOMCTBA

CrpoeHue aToMa 1 aJlJIOTPOIUS CEphl; CBOMCTBA U
MpUMEHEHHE POMOUYECKON CEepBI.
JemoHcTpammu. Bzanmoneictre cepol ¢
MeTaJuIaMH, BOJIOPOJIOM U KACIOPOAOM.
JlaGopaTtopHubie onbIThI. 29. 'opeHne cepbl Ha
BO3/YyX€ U B KHCIIOPOJE

XapakTepruCTHKa CEePhl: CTPOSHUE, AJTIOTPOITHS, (PU3HICCKHIE U
XUMHUYCCKUEC CBOﬁCTBa, IMOJIYYCHUE U ITPUMCHCHHUC.

CocraBieHue Ha3BaHUN COeTMHEHUN cephl o Gpopmyiie U ux Gopmyin
110 Ha3BaHMIO.

OO0bsicHEHNE 3aBUCUMOCTH CBOMCTB (WJIH MPECKa3bIBAHUE CBONCTB)
cepsl OT noJioxkeHus B [leproanyeckoii cucteMe XUMUIECKUX
anemenToB J[. . Menaeneena.

CocTaBiieHHE MOJICKYJISIPHBIX YPABHEHUHN PEaKIUM,
XapaKTEPHU3YIONIUX XUMUUECKHE CBOMCTBA CEPBI, MICKTPOHHBIX
ypaBHEHUH MPOIIECCOB OKKUCIICHUSI- | BOCCTAHOBJICHUS.
YcTaHoBIEHNE TPUYUHHO-CIICICTBEHHBIX CBA3EH MEXITY CTPOCHHUEM
aToMa, XMMHYECKOU CBS3bI0, THIIOM KPUCTALIUYCCKON PEIICTKH CEpHI,
ee (PM3UYECKUMHU U XUMUYECKUMH CBOMCTBaMHU.

BrinonHeHue pacyeToB Mo XUMHYECKUM (popMmyliaM U ypaBHEHUSIM
peaxIuii, MPOTEKAIOIINX C YYaCTHEM CEpBI

CoeI[I/IHCHI/ISI CCPhbI

Oxcunpl cepol (V) u (VI); ux nonyuenue,
CBOMCTBA U IPUMEHEHHUE

XapakTepucTUKa COeAMHEHUH cepbl: coCTaB, GU3NUECKUE U
XMMHUYECKHE CBOMCTBA, MOJIy4YeHHE U IIPUMEHEHHUE.

CocrapneHue Ha3BaHUM COEJMHEHUH cepbl 0 popMyiie 1 Ux Gopmyi
10 Ha3BaHMUIO.

CocrapneHre MOJIEKYISIPHBIX YPAaBHEHHH peakini,
XapaKTEePU3YIOIINX XUMUYECKUE CBOMCTBA COEIMHEHUN CEPBI,
AJIEKTPOHHBIX YPABHEHUI ITPOLIECCOB OKUCIEHUA-BOCCTAHOBIICHNUS;
YPaBHEHUH NIEKTPOJUTUYECKON TUCCOLUALIMHI; MOJIEKYIISIPHBIX,




MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPABHEHUH PEAKIUN C YYaCTUEM
3JIEKTPOJIUTOB.

YcraHoBIE€HHE IPUYUHHO-CIIEICTBEHHBIX CBI3€M MEXAY XUMUUYECKON
CBSI3bI0, TUIIOM KPUCTAJUIMYECKOUN PEIIETKHA COCIMHEHUI CEpBhl, UX
(GU3MYECKUMU U XUMUYECKUMH CBOMCTBaAMU

CepHas KHCIIOTa KaK
AJIEKTPOJIUAT U €€ COJIU

CepHast KUCIIOTA KaK IEKTPOJIUT U €€ COJIH, HX
IIPUMEHEHNE B HAPOJIHOM XO35MCTBE.
HemoncTparuu. O6pa3nsl MPUPOIHBIX COSTUHCHUI
cepbl. OOpa3iibl BaXXKHEHIIINX SISl HAPOIHOTO
X03sHCTBa CyIb(}ATOB.

Jlabopatopusie onbITh. 30. CBOMCcTBa
pa30aBIICHHOM CEPHOU KUCITOTHI

XapakTeprucTUKa CEPHON KHUCIIOTHI: COCTAB, (PU3UUECKUEC U
XUMHYECKHE CBOMCTBA KaK JJIEKTPOJIUTA.

CocraBiieHHE MOJIEKYJIIPHBIX YpaBHEHUN pEaKIHii, xa-
PAKTEPU3YIOIINX XUMUYECKHE CBOMCTBA CEPHOM KUCIIOTHI,
AJIEKTPOHHBIX YPABHEHUI MPOLIECCOB OKUCICHUS-BOCCTAHOBIICHHUS;
MOJIEKYJISIPHBIX, OJHBIX U CO-

KpAILIEHHBIX HOHHBIX YPABHEHHUI PEaKLHil C yHaCTHEM BJIEKTPOIUTOB.
YcraHoBIE€HHE MPUYUHHO-CIIEICTBEHHBIX CBI3€M MEXAY XUMUYECKON
CBSI3bI0, TUTIOM KPUCTAJIIMYECKOM PEIIETKH CEPHOU KUCITIOTHI, €€
(GU3UYIECKUMU U XUMHUYECKUMU CBOWCTBaMHU.

HabGmronenue u onucanre XMMUYECKOTO SKCIIEPUMEHTA TI0
pacro3HaBaHMIO Cyab(})aT-nHOHOB

CepHas KHCI0Ta Kak
okucauTenb. [lonydenue u
MPUMEHEHHUE CEPHOM
KHUCIIOTBI

CepHnas KuCI0Ta KaK OKACIHUTENb. [[pon3BoICTBO
CEPHOM KUCIIOTHI M €€ IPUMECHCHHE

CocTaBiieHHE MOJIEKYJISIPHBIX YPaBHEHUHN pEaKIui, xa-
PAKTEPU3YIOIMINX XUMUYECKHE CBOMCTBA CEPHOM KHUCIOTHI KakK
OKHCIIUTENS, SJIEKTPOHHBIX YPAaBHEHHUM MPOLECCOB OKUCIEHUS -
BOCCTaHOBJICHUSI.

XapakTepucTrKa MOJydEHUs. U IPUMEHEHHSI CEPHOM KHUCIIOTBHI.
BrinosHenue pacyeToB Mo XMMHUYECKUM (POpMyNiaM U ypaBHEHUSIM
peaklnii, MPOTEKAIIMX C YJACTUEM CEPHOM KUCIOTHI

A3OT U ero cBoiicTBa

CTpoeHHe aToMa U MOJICKYJIbI a30Ta, CBOMCTBA
a30Ta KakK IIpoOCTOro BCUIeCTBa

XapakTepucTrKa a30Ta: CTpOeHUe, (U3NIECKUE U XUMHYCCKUE
CBOMCTBA, MoJiydeHue U puMeHeHne. CocTaBiieHUe Ha3BaHUI
coeIMHEHUH a30Ta o Gopmyse u ux GopMyll 10 Ha3BaHUIO.
OObsiCHEHNE 3aBUCHMOCTH CBOMCTB (WM MPEICKa3bIBAHUE CBONCTB)
a30Ta OT MoJiokeHus B [leproaudyeckoli cucteMe XUMHUYECKUX
snemenToB M. 1. Menaeneesa. CocraBieHUE MOJICKYIISPHBIX
YpaBHEHUH peaKklUid, XapaKTEPU3YIONIUX XUMUUECKHE CBOMCTBA a30Ta,
AJICKTPOHHBIX YPAaBHEHUM MPOIECCOB OKUCICHUSA-BOCCTAHOBIICHUSI.
VYcraHoBiieHHE TPUYMHHO-CIIEACTBEHHBIX CBSI3€U MEXKIY CTPOCHUEM
aTOMa, XUMHYECKOM CBS3bI0, TUIIOM KPUCTAINIMYECKON PEIIETKH a30Ta,
ero (M3MYeCKUMHU U XUMUYECKUMU CBOMCTBAMH.

BrImonHeHne pacyeToB M0 XUMHYECKUM (popMyliaM U ypaBHEHUSIM
peakinii, MPOTEKAIOIINX C YJaCTHEM a30Ta-

AMMMaK U ero CBOICTBaA.

AMMI/IaK, CTPOCHHUC, CBOI>'ICTB8., MOJIYYCHHC U

XapaKTCpI/ICTI/IKa aMMMakKa. COCTaB, (bI/I3I/ILIeCKI/IC U XUMHWYCCKHEC




Coi aMMOHUSA

npuMenenue. Coau aMMOHUS, UX CBOMCTBA U
npumeHenue. JlabopaTopHbie onbIThL. 31. M3yueHue
cBOMCTB amMmuaka. 32. PacriozHaBanue cojieit
aMMOHHUS

CBOMCTBa, MotyyeHue u npumeHeHue. CoctaBjaeHue Ha3BaHUI coJiel
aMMOHUS 110 hopMyse B UX GOPMYI IO HA3BAHHUIO.

CocraBieHME MOJIEKYIISIPHBIX YPaBHEHUH peakLMii, Xa-
PaKTEPU3YIOIIUX XUMUYECKUE CBOMCTBA aMMHaKa U COJICH aMMOHUS,
AJIEKTPOHHBIX YPABHEHUI MPOLIECCOB OKUCICHUS-BOCCTAHOBIICHHUS;
YPaBHEHUH 3IEKTPOJIUTUYECKON JUCCOUUALIMU; MOJICKYJISIPHBIX,
MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHHUI PEaKLMil C y4aCTUEM
IEKTPOJIUTOB.

YcTraHoBIE€HHE MPUYUHHO-CIIEICTBEHHBIX CBI3€M MEXIY XUMUYECKON
CBSI3bI0, TUTIOM KPUCTAJUIMYECKOM PEIIETKA aMMHUaKa U COJIeH
aMMOHUS, UX QU3HUYECKUMHU U XUMHUYECKUMU CBOMCTBAMH.
HabGmronenue n onucanne XUMHYECKOTO DKCIIEPUMEHTA TI0
pacrno3HaBaHUIO MOHOB AMMOHMUSL.

BrinonHeHnE pacueToB 0 XUMHUUYECKHM (GOPMYJIaM U YpaBHEHUSIM
peakui, MPOTEKAIOINX C YYaCTHEM aMMHUaKa

Okcuabel a3oTa. A30oTHAsA
KHCJIOTa KaK AJICKTPOJIUT, €€
IIpUMEHEHNE

Oxcupr azota (11) u (1V)

A30THas KMUCIOTa KaK AJIEKTPOJIUT, €€ CBOWCTBA U
npumeHenne. Jlemorcrparmn. OOpa3isl
Ba)KHEUILIUX JUIs1 HAPOJHOTO XO341iCTBA HUTPATOB.
JlaGopaTopHusie ombIThl. 33. CBolicTBa
pa30aBIICHHOM a30THON KUCIIOTHI

XapakTepruCcTHKa OKCHUIOB a30Ta: COCTaB, (DM3NUECCKHUE U XUMHYCCKHE
CBOIICTBA, MOJy4yeHue U npuMeHeHue. CocTtaBieHrne Ha3BaHUN
OKCHJIOB a30Ta 1o GopMysie 1 ux ¢GopMy’ MO0 Ha3BaHUIO.
CocTaBiieHHE MOJICKYJISIPHBIX YPaBHEHUHN peaKIui, xa-
PaKTEPU3YIOLIUX XMMUYECKHE CBOMCTBA OKCHIOB a30Ta,3JIeKTPOHHBIX
YpaBHEHUH MPOLIECCOB OKUCIICHUSI- BOCCTAHOBIICHUS; MOJIEKYIISIPHBIX,
MOJIHBIX ¥ COKPAIICHHBIX HOHHBIX YPAaBHEHUN PeaKIil ¢ ydacTueM
3JEKTPOJIUTOB.

YcTaHOBIIEHUE IPUYUHHO-CIICICTBEHHBIX CBSI3€H MEXKy XMMHUECKON
CBA3BIO, TUIIOM KPUCTAJUTMUECKOMN PEIIeTKH OKCHJIOB a30Ta, €ro
bU3NYECKUMU U XUMUYECKUMH CBOWCTBAMHU.

XapakTeprucTUKa a30THOM KUCIOTHI: COCTaB, (U3NUECKUE U
XMUMHYECKHUE CBOMCTBA KaK AJIEKTPOJIUTA, IPUMEHEHHE.

CocraBiieHHE MOJIEKYJIIPHBIX YPaBHEHUN peaKlMii, xa-
PaKTEPU3YIOLIUX XUMUYECKHE CBOMCTBA a30THON KUCIIOTHI,
AIEKTPOHHBIX YPaBHEHUI MPOLIECCOB OKHCICHUA-BOCCTAHOBIICHHUS,
MOJIEKYJISIPHBIX, TIOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUN
peaklnii ¢ ydacTHEM DJIEKTPOIUTOB.

VYcraHoBIIeHHE TPUUMHHO-CIEACTBEHHBIX CBSI3€U MEXKIY XUMUYECKON
CBSI3b10, TUTIOM KPUCTAJUIMYECKOM pEIIETKH a30THOW KHCIIOTHI, €€
(bU3NYECKUMU U XUMUYECKHMH CBOWCTBAMU

A30THas KHCIIOTa KaK
OKHCJINTCIIb, €€ TIOJTYYCHUC

A30THas KACIIOTAa KaK OKUCIUTEIb. HI/ITpaTBI u
HUTPHUTEI, npo6neMa HX COACPIKAHUS B

CocraBneHre MOJIEKYISIPHBIX YPaBHEHHUH peakiui,
XapaKTEePU3YIOLINX XUMHUYECKUE CBOICTBA a30THOM KUCIJIOTHI KaK




CEJILCKOXO035MCTBEHHOM MTPOIYKIIMU. A30THBIE
ynoopenus. JlemoncTpanuu. B3anmonerictBue
KOHUEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO.
JlaGopaTopHble onbIThl. 34. B3anmoaeiicteue
KOHIICHTPUPOBAHHOM a30THOM KHMCJIOTBI C MEJIBIO

OKHCIIUTEJIS, JIEKTPOHHBIX YPAaBHEHHUU MPOLECCOB OKUCIICHUSA -
BOCCTAHOBJICHUS. XapaKTEPUCTUKA ITOIY4ECHHUS a30THOM KHUCIIOTHI.
BrimonHeHnue pacueToB o XUMUYECKUM (hOpMYIIaM U ypaBHEHUSIM
peaKuuii, MPOTEKAOIMX C y4aCTUEM a30THOM KUCIIOTHI

dochop. CoequneHus
docdopa. [Toustue o doc-
(hOpHBIX yIOOpEHUSX

Crtpoenue atoma u ayuiotponus pocdopa, CBOHCTBA
6eroro u kpacHoro ¢ocdopa, UX MIPUMEHEHHE.
OcHoBHbIe coenuHeHus: okcup ¢pocdopa (V) u
oprodochopnas kucnora, pocdarsl. DochopHbie
yA00OpeHUs.

Jemoncrpanun. O0pasisl MPUPOIHBIX
coequHeHni ochopa. OOpaspl BaXXHEUIITNX IS
HapOIHOTO X03siicTBa hochaToB.

JlaGopaTopHble onbIThl. 35. ['openue docdopa Ha
BO3/yX€ U B KHUCIIOPO/IE.

36. PacnioznaBanue docdaron

Xapakrtepucrtrka docdopa: cTpoeHue, GU3HISCKUE 1 XUMHUCCKUE
CBOMCTBa, Moy4yeHue u npumeHeHue. CoctaBjieHUEe Ha3BaHUI
coeauHeHui docdopa mo dhopmyie u ux HopMYyJ IO Ha3BaAHUIO.
OObsicHEeHNE 3aBUCUMOCTH CBOMCTB (WJIM MPEJCKa3bIBAHUE CBOMCTB)
dbochopa ot monoxerus B [lepuoandeckoi cucTeMe XUMHYESCKUX
anemenToB J[. 1. MenneneeBa. CocTaBieHrne MOJIEKYISIPHBIX
YpaBHEHMH peakinil, XapaKTEePU3YIOIMNX XUMHUYECKHE CBONCTBA
docdopa u ero coeMHEHUH, NEKTPOHHBIX YPaBHEHUI MPOLIECCOB
OKHCJICHUSA-BOCCTAHOBJICHHS; YPABHEHUM SJIEKTPOJIUTHYECKOM
JTUCCOIIMAIIAN; MOJICKYIISIPHBIX, MIOJTHBIX U COKPAICHHBIX HOHHBIX
YpaBHEHHH peakiuii ¢ y4aCTHUEM dJICKTPOJIUTORB.

YcraHoBieHnE TPUINHHO-CIIECTBEHHBIX CBS3EH MEXKy CTPOCHUEM
aToMa, XUMHYECKOH CBS3bI0, TUTIOM KPUCTALTUICCKON PEIIESTKA
docdopa u ero coequHEHNH, €ro GU3NICCKUMH U XUMHUYECKUMU
CBOWCTBAMM.

Habmronenue u onucanre XMMUYECKOTO SKCIIEPUMEHTA 110
pacno3HaBaHuio ochar-noHOB

VYraepon

CrtpoeHue aToMa U aJIOTPOIUS YIiiepo/ia,
CBOMCTBa ero MoAU(UKAINI U UX IPUMEHEHUE.
Jdemoncrpauuu. [lornomnienue yriiem
PacTBOPEHHBIX BEIIECTB WUJIH ra3oB. Boc-
CTaHOBJIEHUE MEJI U3 €€ OKCHUJIA YTJIEM.
JlaboparopHble onbIThl. 37. ['opeHue yris B
KHCJIOpOJie

XapakTepucTrKa yriiepoja: CTpOSHUE, ajuIOTPpoIs, GU3NIECKue u
XHMHYECKHE CBOMCTBA, ITOJIYUYCHUE B IIPUMCHCHHE.

CocraBJieHHE Ha3BaHUN COEAMHEHUH yriepoa no GopMylie U ux
(hopMyII 110 Ha3BaHUIO.

OO0bsicHEHNE 3aBUCHUMOCTH CBOMCTB (WM MPEJICKa3bIBAHUE CBONCTB)
yriepoja oT nojokeHus B [leproandeckoit cucreMe XUMHYSCKUX
anemenToB /1. M. MenzeneeBa. CocTaBiieHHE MOJIEKYJISPHBIX
YpaBHEHHMI peaklMi, XapaKTSPU3YIOIINX XUMHUICCKHE CBOMCTBA
YIJIEpO/JIa, SJIEKTPOHHBIX YPAaBHEHUM ITPOIIECCOB OKUCIICHUS -
BOCCTaHOBJICHUSI. Y CTAHOBJICHHE MPUYMHHO-CJICICTBEHHBIX CBS3CH
MEK1y CTPOEHUEM aTOMa, XUMUYECKOU CBSA3BIO, TUIIOM KpPHC-
TaJNIMYECKON pelIeTKH yriaepoaa, ero Gu3nIeCKuMU U XUMUIECKUMHU
CBOlicTBaMU

Oxcuppl yriepona

Oxcunpt yraepona (I1) u (1V), ux cBoiicTBa u
MIPUMEHEHHE

XapakTepuCTHKa OKCUJIOB YIiIepoja: CoCcTaB, (GU3HMUECKUE U
XMMHWYECKHE CBOMCTBA, NOJIydeHUe U puMeHeHue. CocTaBieHNe
MOJIEKYJISIPHBIX YPaBHEHUH peakiifii, XapaKTepH3yIOLIIUX XUMUUYECKUE




CBOMCTBA OKCHJIOB YIJIEPOJA, dJICKTPOHHBIX YPABHEHHUM IIPOLIECCOB
OKHCJICHUA-BOCCTAHOBIICHUS; MOJICKYJIIPHBIX, ITOJIHBIX U
COKpAalICHHBIX HOHHBIX YPAaBHEHUM PEaKLMM C y4aCTUEM
NIEKTPOJIUTOB. Y CTAHOBJICHHE IIPUYUHHO-CIICICTBEHHBIX CBS3EH
MEXKy XMMUYECKOM CBS3bIO, TUIIOM KPUCTAJUIMYECKOW PELIETKU
OKCHJIOB YTJIepoJia, UX (pU3MUECKIMH U XUMHUYECKUMH CBOMICTBaAMH

YroibHas KUCI0TA U €€
coxad. JKecTKOCTb BOJIBI U
CTOcoOBI e YCTpaHEeHUs

VYronpHas kucnota. Coiu yrojabHOW KUCIOTHI:
KaJbIUT, COJA, OTAll, UX 3HAYEHUE U NPUPOJIE U
YKU3HU YenoBeka. JKecTKoCTh BO/IbI U CIIOCOOBI €€
yCTpaHEeHHs.

Jemoncrpanun. O0pasisl MPUPOIHBIX
coequHeHn# yriepoaa. OOpasibl BAXKHEHIITNX TS
HapOJHOTO X035HCTBa KapOOHATOB.
Jlaboparopubie onbIThl. 38. [lonydyeHnne yroapHOM
KHMCJIOTBI M U3ydeHue ee cBorcTB. 39. [lepexon
kapOoHaTOB B TuapokapOoHaTsl. 40. Pa3noxenne
ruipokapOoOHaTa HaTpUs

OnpeneneHHﬂ MMOHATHH «BPEMCHHAaA KCCTKOCTH BOAbID», KIIOCTOSIHHAA
KECTKOCTDh BOJABI», «06ma91 KECTKOCTBb BOABI». XapaKTepI/ICTI/IKa
YrOJIbHON KUCJIOTHI U €€ COJIeH: coCcTaB, (pU3NUECKUE U XUMUYECKUE
CBOICTBA, MOJYYEHUE U TPUMEHEHUE.

CocraBieHue Ha3BaHUW CoJIel YTOJIbHOM KUCIIOTHI 10 (hopMyJie U X
(hopMyII 10 Ha3BaHUIO.

CocraBieHre MOJIEKYIISIPHBIX YpaBHEHUH peaklni, Xa-
PaKTEPU3YIOMINX XUMHUISCKHUE CBOMCTBA YTOJIBHOM KUCJIOTHI U €€
COJIEH, YPABHEHUM JIEKTPOJUTHYECKON TUCCOLMAINY;
MOJICKYJIAAPHBIX, ITOJIHBIX U COKpAalllCHHBIX HOHHBIX ypaBHeHI/Iﬁ
peaxiuii ¢ yuactueM 3J1eKTpoJuToB. OnucaHue cnocoOoB yCTPaHEHUS
KECTKOCTH BOABI X BBITIOJIHEHUEC COOTBETCTBYIOIETO XUMHNYECKOTO
JKCIEPUMEHTA.

HaOnronenue u onucanre XMMHYECKOTO 3KCIIEPUMEHTA O
pacro3HaBaHHUIO KapOOHAT-UOHOB.

BeinosHenue pacueToB 0 XUMUYECKUM (OPMYJIaM U YpaBHEHUSIM
peaKkui, MPOTEKAIOINX C YYaCTHEM COCTUHEHUN yTiiepoa

Kpemuuii

CrpoeHue aToMa KpeMHUS; KPUCTAJUIMYECKUN
KPEMHUM, €ro CBOMCTBA U IPUMEHEHUE

XapakTepuCTHKA KPEMHHUS: CTPOCHUS, (PU3HUCCKUX U XUMUUYSCKUX
CBOICTB, MOJTy4eHus U ipuMeHeHus. CoCcTaBlIeHHE Ha3BaHUU
COCIMHEHUH KpeMHUs 1o (hopMyie u ux GopMyll 10 Ha3BaHHIO.
OObsicHEeHNE 3aBUCHMOCTH CBOMCTB (WM MPEJICKa3bIBAHUE CBONCTB)
KpPEMHHUS OT NoJioxkeHus B I[lepuognyeckoii cucTeMe XMMHYECKHX
snemenToB [l. 1. Menneneena.

CocrapieHue MOJICKYIISIPHBIX YPaBHECHHUM peaKInii, Xa-
PAKTEPU3YIOIMINX XUMUYECKUE CBOMCTBA KPEMHHUS, AIEKTPOHHBIX
YpaBHEHUH MPOIECCOB OKUCIECHUSI-BOCCTAHOBIICHUS.

Ycra"HoBIeHHE IPUYMHHO-CIIEICTBEHHBIX CBI3€M MEXAY CTPOCHUEM
aToMa, XUMHUYECKOH CBS3BIO, TUTIOM KPUCTAINTUYECKON PEMIETKU
KPEMHUS, €r0 (PU3NUECKUMH U XMMHYECKUMU CBOMCTBAMHU




CoennHeHUs KpeMHUs

Oxcup kpemuus (1V), ero mpupogHbie
pazHoBUIHOCTU. CHUIMKAThL. 3HAUYCHHE COCTUHEHUHN
KPEMHHUS B )KUBOW U HEXKUBOU MPUPOJIE.
Hemonctparmu. OOpa3ibl IPUPOIHBIX COCTUHEHUI
KPEMHHUSL.

Jlabopatopusie onbIThl. 41. [lomyuenne kpeMHEBOM
KHCJIOTBI M U3y4EHHUE €€ CBOMCTB

XapaKkTepUCTHKA COSANHEHUI KPEMHHS: COCTaB, PU3HUECKUE U
XMMHUYECKHE CBOMCTBA, MOJIyY€HUE U IIPUMEHEHUE.

CocrapneHre Ha3BaHUH COCTMHEHUI KpeMHUS 110 HopMyIie U UX
(dhopMyI1 IO Ha3BaHHMIO.

CocraBieHue MOJIEKYIISIPHBIX YPaBHEHUHN pEaKLUi,
XapaKTEePU3YIOLINX XUMUYECKUE CBOIICTBA COEAMHEHUN KPEMHUS,
AJIEKTPOHHBIX YPAaBHEHUI MPOLIECCOB OKUCIEHUA-BOCCTAHOBIICHUS;
YPaBHEHUH AJIEKTPOJIMTUUECKON TUCCOLUALINH; MOJIEKYIISIPHBIX,
MOJIHBIX ¥ COKPAILIEHHbIX HOHHBIX YPAaBHEHUHN PEaKIUi ¢ yyacTHEM
AIIEKTPOJIUTOB.

YcTaHOBIIEHNE TPUYNMHHO-CIIEICTBEHHBIX CBSI3€H MEXly XMMHUUECKON
CBA3bI0, TUIIOM KPUCTAJUIMUECKON PELIETKH COETUHEHUI KPEMHUS, €T0
(GU3NYECKUMU U XUMUYECKUMU CBOMCTBAMH.

Habmronenue u onucanre XMMUYECKOTO SKCIIEPUMEHTA 110
pacro3HaBaHUIO CHJIMKAT-HOHOB.

BrinosiHeHue pacyeToB 0 XMMHYECKUM (popmyrnam

Y YPABHEHHSM PEaKIUi, MPOTEKAIOIINUX C YYaCTHEM COEIMHEHU
KPEMHUS

CunukaTtHas IMPOMBIIIJICH-
HOCTb

[ToHsiTHE O CUTMKATHOM MPOMBILLIEHHOCTH.
Crexkio, HeMeHT, kepaMuka. /leMoHcTpanmu.
OO0pa31iel cTeKIa, KEPpaMUKH, 1IEMEHTa

XapakTepuCTUKa CUJIMKATHOW MPOMBIIIJIEHHOCTH

O06001eHne 1Mo Teme
«Hemertame»

Brruucienus mo xuMuueckuM GopMyJIiaM B YpaBHEHUSIM PEaKIui,
MIPOTEKAIOIINX C YIaCTHEM HEMETAUIOB U UX COCTMHCHU.
[IpencraBnenne nHbopmanuu no teMe «HemeTramibn B Buae TabIuII,
CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCJIE C IPUMEHEHHEM cpeact 1
KT.

OrtcranBaHue CBOCH TOUKH 3PCHHS, €€ apryMEHTAIHS U
MOATBEPKIeHNE (aKTamMHu.

Cocrasiienne pedepaTa o onpeaeneHHon hopme

KontponbHas padoTa Ne3
«Hewmerammben»




TEMA 4. IPAKTUKYM 2. «CBOUCTBA COEJJMHEHUM HEMETAJLJIOB» (3)

Pemenue skcre- Pemienune skcriepuMEHTANIBHBIX 3314 IO TEME DKcIepUMEHTAbHOE UCCIIEI0OBAaHNE CBOWCTB HEMETAIIJIOB U MX
PUMEHTAJIBHBIX 33/1a4 I10 «[loarpyrmrma rajxoreHoB» COCMHEHUH, pelIeHHEe HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeME
teMe «lloarpynma ra- «loarpymnma rajgoreHoB».

JIOTEHOBY Pabora ¢ nabopatopHbIM 000pyJOBaHWEM M HarpeBaTeIbHBIMU

npruOOpaMu B COOTBETCTBUU C MMPABUIIAMH TEXHUKH 0€30TIaCHOCTH.
HaGmonenune 3a CBOMCTBaAMU raJIONEHOB, UX COSIMHCHUH U
SIBJICHUAMH, IIPOUCXOAAIIUMHU C HUMU.

Ornucanre XuMHUYECKOTO IKCIIEPUMEHTA C IIOMOIIBIO €CTECTBEHHOTO
(pyCCKOTO MM POAHOTO) S3bIKA U SI3bIKA XUMHH.

DopMyIHpPOBAHKUE BBIBOJIOB 110 pe3ybTaTaM MIPOBEACHHOTO

AKCTICPUMEHTA.
Opranu3zanust yaeOHOTO B3aUMOJICHCTBUS B TPYIITIC
Pemenne skcrre- Pernienune sxcriepuMeHTabHBIX 3a/1a4 10 TEME DKCIepUMEHTaIbHOE UCCIICIOBAaHUE CBOMCTB HEMETAIIOB M UX
PUMEHTAIILHBIX 33/1a4 TI0 «IToarpymnmna KHCI0po1a» COCMHEHUH, peIieHNe IKCIIEPUMEHTATIBHBIX 33/1a4 TI0 TeMe
teme «lloarpynmna «IToarpymiia KUCIOPOIaY.
KHCIIOpO1a» Pabora ¢ mabopaTopHbIM 000pyIOBaHUEM U HArpeBaTEIbHBIMU

puOOpaMu B COOTBETCTBUU C TTPABUIIAMHU TEXHUKH O€30TIaCHOCTH.
HabGmronenue 3a cBOWCTBaMH KUCIOPOA, CEPBI, UX COCTMHCHUN 1
SBJICHUSIMU, TIPOUCXOAAIIUMH ¢ HUMHU. OTICaHne XUMUYECKOTO
SKCIIEPUMEHTA C IOMOIIbIO €CTECTBEHHOTO (PYCCKOTO UIIM POJIHOTO)
A3bIKa U S3bIKA XUMUHU.

DopMyIMpOBaHKE BBIBOJIOB MO PE3yIbTaTaM MPOBEIEHHOTO

JKCIIEPUMEHTA.

Opranu3zanusi yaeOHOTO B3aUMOJICHCTBUS B TPYIIIIC
[Tonyyenue, cobupanue u [Tonyyenue, cobupanue U pacrio3HaBaHKE ra30B Pa6oTa c mabopatopHbsIM 000PYIOBAaHHEM M HarpeBaTEIbHBIMHU
pacro3HaBaHHUE ra30B puOOpaMu B COOTBETCTBUU C TTPaBUJIAMHU TEXHUKH O€30TIaCHOCTH.

Ha6J'II-O,I[eHI/Ie 3a CBOMCTBAMM HEMETAJIJIOB U UX COCAUHEHUN U
SIBJICHUAMH, ITPOUCXOAAIIUMHU C HUMU. Onncanyue XMMHYECKOTO
OKCIIEPUMCHTA C IIOMOIIIBIO CCTCCTBCHHOI'O (DYCCKOFO 50051 pO,Z[HOFO)
A3bIKa U A3bIKa XUMHUH. CDOpMyJ'II/IpOBaHI/Ie BBIBOZIOB IIO pE3yJIbTaTaM
IMPOBCACHHOI'O SKCIICPUMCHTA.

OpFaHI/ISaHI/IH yqe6Horo B3aHMO/JICHCTBUS B rpymre

TEMA 5. OBOBIIIEHUE 3HAHWH 11O XUMHUHU 3A KYPC OCHOBHOM HIKOJIBL. TOAI'OTOBKA K TOCYJIAPCTBEHHOM UTOI'OBOM
ATTECTAIIMU (TUA) (10)

Ilepuoarueckuil 3ak0H U [Tepuoauueckuii 3akoH u [lepuoaudeckas cucrema | IlpencraBnenue napopmanuu 1mo Teme «lleproaudeckuii 3aKoH U
[Tepuonnueckas cucrema /l. xuMudeckux aneMenToB /1. M. MeHnaeneena. Ilepuonnueckas cucrema /. 1. MeneneeBa B CBETE TEOPUHU CTPOCHUS
. MenneneeBa B cBETE Te- DU3NYECKUI CMBICI TOPSIAKOBOIO HOMEpPA aToMay B BUJE TaOJUII, CXEM, OTIOPHOTO KOHCIIEKTA, B TOM YHCIIE C




OpHH CTPOEHMS aTomMa

3JIeMEeHTa, HOMEPOB MEPUO/IA U TPYIIIIHL.
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB JIEMEHTOB U
UX COCIMHEHMM B IEPUOJAX U I'PYyIIax B CBETE
IIPEJICTABICHUM O CTPOEHUH aTOMOB 3JIEMEHTOB.
3nauenue [lepuoauyeckoro 3akoHa

npumeHnenueM cpeacts U KT.
BrinoiHenune TeCTOBBIX 3aMaHUN 10 TEME

Bunpl xuMuuecKkux cBsI3ed U
THUIBI KPUCTAJUTMYECKHUX
peiieTok. B3anMocBsizb
CTPOEHUS U CBOMCTB BEIIECTB

Buibl XMUMHUUYECKHX CBSI3E€H M TUITHI KPHC-
TAJUIMYECKUX PElIETOK. B3auMOCBS3b CTPOCHUS U
CBOMCTB BEIIECCTB

[Ipencrapnenue uHGOPMAIUH 110 TeMe «BHIbI XUMHUECKUX CBSI3CH M
TUIBI KPUCTATUTMYECKUX PENIETOK. B3aMMOCBS3b CTPOECHUS U CBOMCTB
BEILIECTB» B BHJIC TAOJIHII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npumenenuneM cpeacts U KT.

BrimnosiHeHNE TECTOBBIX 3aJJaHUH 110 TEME

Knaccuduxanus
XUMUYECKUX

peakuuii o pa3IndHbIM IIPU-
3HaKaM. CKOPOCTh XUMHUYE-
CKHX peaKkiui

Knaccudukanus XuMuueckux peakiui mo
pa3IUYHBIM IPU3HAKaM (YKCIIO U CO-

CTaB pearupyronux U 00pa3yrIINXcs BEIIECTB;
HaJW4ue TPaHUIIbl pazjaena (a3; TerioBor A3 exT;
W3MEHEHHUE CTeNeHEeN OKUCIIEHUS aTOMOB;
HCMOJIb30BAHUE KATAIN3ATOPA; HAPABJIECHUE
npotekanust). CKOpOCTh XUMUYECKUX PEAKIINI U
(hbakTOPBI, BIMSIIONINE HA HEE

[Ipencrasnenne uHbopmanuu no Teme «Knaccupukanus XUMAYECKUX
peakuuii Mo pa3IUYHBIM MMPU3HAKAM.

CKOpOCTh XUMUYECKUX PEAKIINi» B BUJE TAOIHUII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM uucie ¢ npuMeHennem cpeacts M KT.

BrinosiHeHUE TECTOBBIX 3a/IaHUH IO TEME

Jluccouumarus 3eKTPOIUTOB
B BOJHBIX PaCTBOPAX.
Wonnble ypaBHEHHS peaklnuu

DNEeKTPOTUTHIECKAs JUCCOIMAIINS KUCTIOT,
OCHOBaHMH, cojei. lonHble ypaBHEHHS. Y CIIOBUS
MPOTEKaHUS peaKIuii oOMeHa 10 KOHIIa

OKHCIIUTEILHO-
BOCCTAaHOBUTEIbHBIE
peaKIun

OKXHUCITUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pPEaKnuu.
OKI/ICJ’II/ITGJ’IB, BOCCTAaHOBHTCIIb

Knaccudukanus u cBoMcTBa
HEOPraHMYECKHUX BEIECCTB

[Ipocteie u cioxHbIE BenlecTBa. MeTallibl U
HemeTaiwibl. CocTaB, Kiaccubukanus u odume
XMUMHUYECKHE CBONCTBA OKCHUJIOB U TUAPOKCUIOB
(ocHOBaHMH, KUCIOT, aM(DOTEPHBIX THIPOKCHUIIOB),
comu B cBeTe TOJ]

IIpencraBinenune napopmaiuu 1mo teMe «Knaccudukaiuys u cBolcTBa
HEOpPraHWYeCKHUX BEIISCTB» B BUJIC TAOIUII, CXEM, OIIOPHOTO
KOHCIIEKTa, B TOM 4HcIie ¢ npumenenueM cpeacts M KT.
BrinosiHeHHE TECTOBBIX 3aJaHMI IT0 TEME

TpeHuHr-TecTupoBaHue 1o
BapuanTam [ 1A npouuibix
JIET U IEMOBEPCUU

Tpenunr-recrupoBanue 1o Bapuantam ['MA
IPOLLJIBIX JIET U JEMOBEPCUHU

Brinonnenue tecra 3a KypcC OCHOBHOM IIKOJIBI




OIIMCAHUE YYEBHO-METOJUYECKOI'O 1
MATEPUAJIBHO-TEXHUYECKOI'O OBECIIEYEHUA
OBPA3OBATEJIbHOM JEATEJIBHOCTH

YueOHO — MeTOAMUYECKOE 00ecreueHne

1. OcuoBHas o6pazoBatenbHas nmporpamma OO0 MKOY «Konauackas COIL»

2. ABtopckas mporpamma O.C.I'abpuensina, coorBerctBytomas denepansHoMy [‘ocymapcTBeHHOMY
00pa3oBaTeIbHOMY CTaHAAPTY OCHOBHOTO 00mero oOpa3oBaHUS M JAOMyIIeHHass MHHHCTEPCTBOM
obpazoBanus u Hayku Poccuiickoit ®enepanuu (O.C.I'abpuensa Ilporpamma kypca xumun uist 8-9
KJ1accoB o01meoopasoBatenbHbIX yupexacauii / O.C.I'abpuensa. — M.: JIpoda, 2012r.).

3. Tabpuensu, O.C. Xumusa. 8 xmacc: yded. mus oOmieoOpaszoBarenbHbIX  yupexkaeHuin /O.C.
labpuensa.-2-e 3. crepeoturn.- M.: JIpoda, 2013.-286 c.

4. T'abpuensn, O.C. Xumus. 9 xnacc: yueonuk /O.C. I'abpuensn, B.W. Cuornazos, C.A. Cnankos. -M.:
Hpoda, 2014.-158 c. — (HaBurartop).

5. I'abpuensn, O. C. HacronbHas kHura yuutens. Xumus. 9 k 1.: meroauueckoe nocodue / O. C.
lNa6puensu, U. I'. Octpoymos.- M.: [Ipoda, 2010

6. I'abpuensH, O. C. Xumusa. 9 Kiacc.: KOHTPOJIBHBICE W MPOBEpOUYHBbIC PadoThl K yueOHHKy O. C.
labpuensna «Xumus. 9 / O. C. I'abpuensn, [1. H. bepe3kun, A. A. YmakoBa u np. — M.: Jlpoda,
2009r.

7. T'abpuensa, O. C. U3yyaem xumuro B 9 ki1.: muaaktudeckue matepuansl / O. C. INabpuensu, U. T.
OctpoymoB.- M.: bauk mitoc, 20009r.

8. I'abpuensu, O. C. Pabouas terpanp. 9 k 1. K yueonuky O. C. INabpuensna «Xumus. 9»/ O. C.
lNabpuensn, A. B. Smykosa. - M.: [Ipoda, 2012r.

9. I'abpuensa, O. C. Xumus B Tectax, 3amavax, ynpaxHenusx. 8— 9 xi. / O. C. I'abpuensu, H. II.
BockoboitnukoBa.-M.: [poda, 2009r.

MarepuajibHO-TeXHHUYECKOe oOecredeHune

Jlis oOyyeHHs ydaliuxcs OCHOBHOM IIKOJBI B COOTBETCTBMHM ¢ TpeboBaHusMu dDenepaibHOro
roCy/IapcTBEHHOIO0 00pa30BaTeIbHOTO CTaHAapTa HeoOXoauMa peanu3anus AeaTeIbHOCTHOTO MOIX0a.
JlesITenbHOCTHBIN MOAXO0J TpeOyeT MOCTOSIHHOM OMOpbI Mporecca OOydeHUs: XMMHUM Ha JIEMOHCTpa-
LMOHHBIN IKCIEPUMEHT, NMPAKTUUECKUE 3aHATUS U JTAOOPATOPHBIE OMBITHI, BHIIOJHSAEMBIC YYAIIUMHUCS.
Kabuner xumuu oOCHAIIEH KOMIUIEKTOM JIEMOHCTPAIMOHHOTO U JIAOOPaTOpPHOTO 00OPYAOBaHHS IO
XUMHH 71 OCHOBHOM HIKOJIbI. B kabuHeTe XMMHM OCYIIECTBISIIOTCA KaK ypodHas, TaK U BHEYpOUHas
(dbopMbl  yueOHO-BOCIIUTATENILHOW JesTenbHOCTH ¢  ydamumucs. OcHaiieHde B OoJiblied YacTu
cootBercTBYeT I[lepeuHio obopynoBanusi kabuWHETa XUMHMHM U BKJIIOYAET pPA3IMYHbIE THUIBI CPEICTB
oOyueHus. boiplnyto 4acTb 000pYAOBaHUS COCTABIAIOT YU€OHO-TPAKTUYECKOE U ydeOHO-1abopaTopHOE
o0opynoBaHue, B TOM YHCJIE KOMILIEKT HaTypallbHBIX 0OBEKTOB, MOAETH, MPUOOPHI U MHCTPYMEHTHI IS
MPOBEJICHUSI JAEMOHCTPAlUi M MPAKTUYECKUX 3aHSITHUM, JEMOHCTpAllMOHHBbIE TaOIHUIIBI, BUIECO, Meaua
OCHAII[EHHE.

B KOMIJIEKT TEXHUYECKHX U I/IH(l)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHLIX CpCacCTB O6y‘~ICHI/I$I BXOJAT:
arraparypa s 3amucen u BOCIIPOU3BCACHUA ayAUuO- U BI/I)IeOI/IH(I)OpMa]_[I/II/I, KOMIIBIOTCP, MYJIbTUMEINA
IMPOCKTOP, AOCKA C HHTepaKTHBHOﬁ HpHCTaBKOﬁ, KOJUICKI WA MEIna-peCypCOB, BBIXOI B I/IHTepHeT.

Vcnonbp30BaHue 3JEKTPOHHBIX CPEICTB O0YUEHHUs O3BOJISIOT:

® AKTUBU3UPOBATh JAEATEILHOCTh OOy4aroIMXCs, MOJydaTb Oojiee BBICOKME KauyeCTBEHHBIE
pe3yabTaThl 00yUeHHUS;

e 1pu noarotoBke k EI'D oGecrnieunBaTh caMOCTOSTEILHOCTh B OBJIAJICHUHN COJEP)KaHUEM Kypca.

e ¢opmupoBatb HMKT - KOMIIETEHTHOCTb, CIOCOOCTBYIOIIYIO YCHEIIHOCTH B Yy4eOHOU
NESITEIBHOCTH;

e (dopmupoBath YVY/I;

Hamypansusie o6vexmut



HatypanbHble 00bEKThI, UCTIOJIb3YeMbIE B 00YU€HUU XUMHH, BKIIOYAIOT B c€0sI KOJUICKIIUU MUHEPAIOB
Y TOPHBIX MOPOJI, METAIJIOB M CIUIABOB, MUHEPAIBHBIX YIOOPEHUH, MIIaCTMACC, Kay4yKOB, BOJIOKOH U T.
.

O3HakoMJIEHHE Yy4daluxcsl ¢ oOpa3laMu HCXOIHBIX BEIIECTB, MOJIYIPOIYKTOB M TOTOBBIX HM3IEIUN
MO3BOJISICT MOJYYHUTh HArJSIIHOE NpEACTaBICHHE 00 3THX MarepHuajax, UX BHEUIHEM BHUE, a TaKKe O
HEKOTOPBIX (PU3NIECKUX CBOMCTBAX.

Xumuttecxuepealcmuebl U mamepuaiibl

OOpamieHrne €O MHOTHMH BEIIECTBAMHU TPEOyeT CTPOroro COONIONCHHUS TPABUI  TEXHUKU
0€30MacHOCTH, 0COOEHHO TPU BBHINIOJHEHWU OIBITOB CAMHUMH YdJallMMHUCsA. Bce HeoOXoauMbie MephI
IpeaAOCTOPOIKHOCTU YKA3aHbI B COOTBCTCTBYIOIUX NOKYMCHTAX U HHCTPYKIUAX.

Xumuueckasa nadopamophnan nocyoa, annapamsl u npudOopsl

Xumudaeckas nocyaa moapasaciACTCA Ha JABC TPYIIbI: A BBIIIOJHCHUA OIBITOB Y4YalllUMHUCA U
ACMOHCTPAIIMOHHBIX OIIBITOB.

[IpuGopsl, anmapaTsl U YCTaHOBKH, HCIOJIb3yeMble Ha YpOKax XUMHUH, MOJPA3JEISIIOT Ha OCHOBE
MPOTEKAIOIIKX B HUX PU3NYECKUX U XUMUYECKHUX.

Mooenu

OObeKTaMU MOJICTTUPOBAHMSI B XHMHUHU SIBIISIOTCS aTOMBI, MOJIEKYJbI, KPUCTAJUIBI, 3aBOJICKHE
amnmaparsl, a TAaK)Ke MTPOUCXOISIIHNE MPOIECCHI.

B npenomaBaHuy XUMHH UCTIONB3YIOTCS MOJICNIA KPUCTAJUIMYECKUX PEIETOK anmasa, rpaduTa, cepsl,
dbocdopa, okcuma yraepona(ly), moBapeHHO# cond, JbAa, HWOAa, JKeleza, MEId, Mar"us, HabophI
MOJIeJield aTOMOB JIJIsl COCTABJICHUS MAPOCTEPKHEBBIX MOJIEIEH MOJIEKYIL.

Yueonvie nocoous na neuamnoii ocnoee

B mponecce oOyueHus: XMMHUHM UCHOJIB3YIOTCS CENyIOIKE TaOIHUIbl MOCTOSHHOTO SKCIIOHUPOBAHMUS:
«Ilepnomuueckas cucrema xumuueckux siaemeHToB .M. MenneneeBa», «Tabmuma pacTBOPUMOCTH
KHUCJIOT, OCHOBAHUN M COJICH», «DNEKTPOXUMUUYECKUU psifi HaNpsHKEHUH MeTalioBy», «KpyroBopot
BEIIECTB B MPUPOJE» U JIP.

Jljia opraHu3anuy camOCTOSITENbHOM paboThl 00yUYaIONIUXCs Ha ypOKaxX HCIOJB3YIOT pa3HOOOpa3HbIe
IUIaKTUYECKUe MaTepuasbl: TETpaad Ha IEeYaTHOW OCHOBE WJIM OTAENbHble pabodyue JHUCThl —
WHCTPYKIMHU, KAPTOUKH C 3aJaHUSIMU Pa3HOM CTENEHU TPYIAHOCTU JUIsl U3Y4EHUS HOBOIO MaTepuaia,
CaMOTIPOBEPKH U KOHTPOJISI 3HAHUM ydaIIuXxcsl.

Z[J'ISI obOecreyeHnss 6€30aCHOTO Tpyaa B KaOMHETEe XUMHHU NMEESTCS:

IIPOTHBOIOKAPHBIH HHBEHTAPb

anTe4yKy ¢ HAbOPOM MEINKAMEHTOB U MEPEBSI30UHBIX CPE/ICTB;
MHCTPYKIHUIO MO MpaBUiIaM 0e30M1acCHOCTH TPY/ia ISl 00yJaroIuXCs
KYpHaJI pEerucTpaliii HHCTPYKTaXka MO MpaBUiiaM 0€30M1acHOCTH TPY/a.

Mennapecypcesbl:

Enunbie oOpazoBarenbHbIe pecypchl ¢ caiita WWw. school-coolection.edu.ru
(ennHOM KOJUTEKITMH 00pa30BaTeIbHBIX PECYPCOB)

CD «Heoprannueckasi XaMuUs», U3AaTEIHCTBO «Y YUTEIb)

CD «Oprannueckas XUMUs», U3IaTEIbCTBO «Y UUTEIIb)

CD «OO0mmast XuMus», U3aTeIbLCTBO « Y YUTEIIb

CD «XuMus 3]IeMEHTOBY, U3JATEIbCTBO « Y UMTEIIbY

Xumust. [Ipocsemenne «Heopranuueckast Xxumush»,. 8 kiacc. (Ha 2-X JUCKaX)

Nook~whPE



8. Xumus (8-11 knacc). Bupryanbnas nadoparopus (yueOHOE 3JeKTPOHHOE U3/IaHHE)
9. CD «Xumus 8-11 kmacc», bubnmoTeka 3NMeKTPOHHBIX HATIISIHBIX TOCOOUHA.

10. CD Camoyuntens «Xumust aist Bcex» (8-11 xmacc)

11. CD «Xumus B mkoje. MuHepaabHbIE BEUIECTBAY, HIEKTPOHHBIE TECTHI.

12. CD «Xumus 8 xiaccy», 31eKTpoHHOE yueOHOoe n3nanue Jpoda, MynmbTUMEIHITHOE TPUITOKEHUE K
VYMK «Xumus 8 xnacc»

13. CD «Tpenaxkep Mo XUMHHU, TECTHI 71l TIOJTOTOBKH K 3K3aMeHam», 2 IIT.



