R ITCTA TR TIOZDIETITDE OT NSHDPOARHLT ENLIOE FSPUKIHIL
¥ CANCKAT CPCILAT 0DHe0PATOBATILOET MO T BLICOKOTOPSKROIO MYk HILHILLLIBHOIO piicng

«ornacoBamEon
Pytrmomeas MO
TP
- SmmTa MUY
a2 anrvera 20451

Peemyvmxir Larapetams

y /_’.«Lor JACGISIN P "‘!'_ : '_«g‘..V |_|_n,_p4f4.uo»
.&"Cu':ywt;lr. smpektops mo ¥ 7 CTOP: LA 1l
/ < :

i, quhlltiliwl IR L& “C Hapscom MM
« 288 anrvern 2049y, Cpps Mo 230057 2 0in

Padogag mporpamma

e YICGHOBY TPCAMSTY « XIS

GICKOER O QfneL 00 0 RIHKC



Iliianupyemble pe3yibTaThl H3yYeHUS Y4eOHOr0 npeaMeTa « XuMHUS»:

JIMYHOCTHBIE pe3yabTaThl OCBOESHHSI OCHOBHOW 00pa30BaTeIbHON IPOTPaMMBI:

1. Poccuiickas rpaxgaHckas HIEHTHMYHOCTb (IIATPUOTH3M, yBakeHHe K OTteuecTBy, K
MPOLIJIOMY M HACTOSIIIEMY MHOTOHAIIMOHAJIBHOIO Haponaa Poccuu, 4YyBCTBO OTBETCTBEHHOCTH U
nonra nepen Poaunol, unentudukanus ceds B kadecTBe rpaxkaaHuHa Poccun, cyObeKTHUBHAs
3HAYMMOCTb UCIIOJIb30BAaHUS PYCCKOIO SI3bIKA U S3bIKOB Hapos0B Poccuu, 0cO3HaHME U OLyILIEHUE
JUYHOCTHOM  CONPHYACTHOCTH cyab0e poccuiickoro Hapoma). Oco3HaHWE ATHUYECKOU
MIPUHAJIC)KHOCTH, 3HAHUE WCTOPUH, SI3bIKA, KYJIbTYpPhl CBOErO HApoOJa, CBOEr0 Kpas, OCHOB
KYJIBTYPHOTO Hacieaus HaposioB Poccuu u yenoBeyecTBa (MACHTUYHOCTD YEJIOBEKA C POCCUMCKOMN
MHOTOHAIlMOHAJIIBHOM  KYJBTYPOH, CONPHUYACTHOCTH WUCTOPUU  HAPOJOB U  TOCYHAapCTB,
HaxXOJIMBIIUXCA Ha TEPPUTOPUM COBpeMEHHOUM Poccum); wHTEpHOpu3alMs T'yMaHHUCTHYECKHUX,
JEMOKPAaTUYECKUX W TPAJAULIHMOHHBIX LIEHHOCTEW MHOTOHAIIMOHAIBHOIO POCCHICKOrO OOIIecTBa.
Oco3HaHHOE, YBOXHUTEIHHOE M J0OpOKeNIaTeNIbHOE OTHOIICHHWE K UCTOPHH, KYIbType, PeIuTuu,
TpaiuLUsM, SI3bIKaM, LICHHOCTSIM Hapo10B Poccuu 1 Hapo10B Mupa.

2. 'oTOBHOCTh M CIOCOOHOCTH OOYYAIOMIMXCSI K CAMOPA3BUTHIO U CaMOOOpa30BaHUIO Ha
OCHOBE MOTHBAIMHU K 00Y4YEHUIO ¥ TTO3HAHHUIO; TOTOBHOCTh U CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY U
MOCTPOCHUIO JaNbHEUIe WHIUBUAYATbHOU TpaeKTopuu oOpa3oBaHHUs Ha 0a3e OPHEHTUPOBKU B
mMupe npodeccuid U MpoheCCHOHATBHBIX MPEANOYTEHHH, ¢ YYETOM YCTOMYUBBIX MO3HABATEIBHBIX
HUHTEPECOB.

3. Pa3BuToe MopanbHOE CO3HAHHE U KOMIIETEHTHOCTb B PEIIEHUU MOPAIbHBIX MpoOiieM Ha
OCHOBE JINYHOCTHOTO BbIOOpa, JOpMUPOBAHNE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO MOBEICHHUS,
OCO3HAHHOTO W OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHBIM IIOCTYNKaM (CIOCOOHOCTh K
HPABCTBEHHOMY CaMOCOBEPUIEHCTBOBAHUIO; BEPOTEPIIUMOCTb, YBA)XKUTEIbHOE OTHOLIEHHE K
PENUTUO3HBIM YYBCTBaM, B3TJIsaM JIIOJEH WIM UX OTCYTCTBUIO; 3HAHME OCHOBHBIX HOPM MOpaJH,
HPaBCTBEHHBIX, JYXOBHBIX HJ€AJOB, XPAaHUMBIX B KYJIbTYpPHBIX Tpaaulusax HaponoB Poccuu,
FOTOBHOCTh Ha MX OCHOBE K CO3HaTEJIbHOMY CaMOOTPAaHMYEHHMIO B IIOCTYIKax, IOBEACHUU,
pacTOYUTENILHOM MOTPEOUTENBCTBE; CHOPMUPOBAHHOCTHh MPEACTABICHUM 00 OCHOBAaX CBETCKOM
ATUKH, KYJbTYpbl TPAAULIMOHHBIX PEIUTUNA, UX POJIA B Pa3BUTHHU KYJIbTYpbl U uctopuu Poccum u
4eJI0BEYECTBA, B CTAHOBJIEHUHM TI'PaXKJAaHCKOro OOIIecTBa U POCCUHCKOW TOCYAapCTBEHHOCTH;
MOHMMAaHNE 3HAYeHHs] HPaBCTBEHHOCTH, BEPHI U PEJIUTHH B KU3HU YEJIOBEKAa, CEMbU U OOIIECTBA).
CdopmMupoBaHHOCTH OTBETCTBEHHOI'O OTHOLIEHHS K YUEHHUIO; YBAXXUTEIBHOTO OTHOIICHUS K TPYLY,
HaJM4Me OIbITa Y4acTUs B COLMAIBHO 3HaYUMOM Tpyae. Oco3HaHME 3HAYEHHUS CEMbHU B KU3HU
YelnoBeKa M OOIIeCTBA, MPUHSATHE ILIEHHOCTH CEMEWHOW >KHM3HH, YBOKHUTEIbHOE M 3a00TJIMBOE

OTHOIIIEHUE K YJIEHAM CBOEI CEMbHU.



4. ChopMupOBaHHOCTb LEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOILECTBEHHOM MPAKTHUKH, YYUTHIBAIOIIETO COLUAIBHOE, KYJIbTYpHOE,
S3BIKOBOE, JTyXOBHOE MHOT000pa3ne COBPEMEHHOT'0 MHpa.

5. Oco3HaHHOE, YBAXHUTEIBHOE U JOOPOXKEIATENbHOE OTHOIIEHUE K APYrOMY Y€JIOBEKY, €ro
MHEHHIO, MHUPOBO33PEHUIO, KYyJIbTYpE, S3bIKY, Bepe, I'paKJaHCKOW MO3ULMU. ['OTOBHOCTh H
CHOCOOHOCTh BECTH MAHMAJOr C JPYTUMH JIIOJABMH W JIOCTUTaTh B HEM B3aWMOIIOHMMAaHUS
(uneHTUUKANUS ceOsl KaK MOJHOMPABHOTO CyOBhEKTa OOIICHMSI, TOTOBHOCTh K KOHCTPYWPOBAHUIO
o0Opa3a mapTHepa IO JUaJOry, TOTOBHOCTh K KOHCTPYMPOBAHHIO 00pa3a JAONYCTHUMBIX CIOCOOOB
JManora, TOTOBHOCTh K KOHCTPYMPOBAHMIO IIpolecca Juajora Kak KOHBEHIMOHMPOBAHUS
MHTEPECOB, MPOIENyp, TOTOBHOCTh M CIIOCOOHOCTH K BEICHHIO MEPeroBopoB). 6. OCBOEHHOCTh
COLMAIBHBIX HOPM, MpaBUJ MOBEIEHHs, poyied W (GOpPM COLMAIBHOW J>KU3HM B TpyNmax u
cooOuiecTBax. YuyacThe B LIKOJbHOM CaMOYNPABICHUUM M OOIIECTBEHHOH XHM3HM B Ipejaenax
BO3PACTHBIX KOMIETEHIMI C YyY4eTOM pPErHOHAIbHBIX, 3THOKYJIBTYPHBIX, COLMAJIbHBIX U
HKOHOMUYECKUX 0coOeHHOCTEN ((OpMUPOBAHNE TOTOBHOCTH K YYaCTHIO B IIPOLIECCE YHOPSAIOUCHHS
COLMAIBHBIX CBSI3€H M OTHOILIEHHI, B KOTOPBIE BKJIFOYSHBI H KOTOPBIE (JOPMHUPYIOT CAaMH y4aIlIHuecs;
BKJIIOYEHHOCTh B HEMOCPEACTBEHHOE TIPa)XJIaHCKOE Yyd4acTue, TOTOBHOCTb Yy4acTBOBaTb B
AKHU3HEIEATEIIbHOCTH HOJIPOCTKOBOTO 00I11€CTBEHHOTO 00beJMHEHNS, HIPOAYKTHUBHO
B3aMMO/ICHCTBYIOIIETO C COIMATILHON CPe0i M CONMANBHBIMUA HHCTUTYTaMH; HACHTU(UKALUS ce0s
B KayecTBE CyOBEKTa COLIMAIbHBIX MpeoOpa3oBaHUil, OCBOCHHE KOMIIETEHTHOCTEH B cdepe
OpPraHU3aTOPCKON JEeATEIbHOCTH; HMHTEPUOpPU3ALMs LIEHHOCTEH CO3MJATEIbHOIO OTHOILEHHS K
OKpY’Karollel eHCTBUTEIbHOCTH, LIEGHHOCTEH COLMANbHOTO TBOPYECTBA, IIEHHOCTH MPOJTYKTUBHOMN
OpraHu3alliil COBMECTHOW AEATENBHOCTH, CaMOpealn3alliil B TPYIIEe ¥ OpraHW3alyd, [IEHHOCTH
«Ipyroro» Kak  paBHONPABHOTO  TAapTHEpa, (OPMHPOBAHWE  KOMIETEHIMH  aHaln3a,
NPOCKTHUPOBAHUS,  OpPraHU3AaLUU  JESTEIbHOCTH,  peQIIeKCMM  W3MEHEHHMH,  CrocoOoB
B3aMMOBBITOIHOTO  COTPYJIHHYECTBA, CIOCOOOB  pealu3allud  COOCTBEHHOTO  JIMJIEPCKOTO
MOTEHIHANA).

7.  CpopMHUpPOBAaHHOCTh IIEHHOCTH 3JI0POBOIO W  Oe€30macHOro oOpaza IKU3HH;
UHTEpUOpU3aLMs MpPaBUI HWHIMBUAYAJIBHOTO M KOJUIEKTUBHOIO O€30MacHOro MOBEICHHS B
Ype3BbIUANHBIX CHUTYalUSAX, YTPOXKAIOIUX >KU3HU U 3J0POBBIO JIIOJEH, MpaBUJI TOBEACHUS Ha
TPAaHCIIOPTE U HA JOPOTaxX.

8. Pa3BUTOCTh 3CTETHUYECKOTO CO3HAHMS Yepe3 OCBOCHHE XYHA0KECTBEHHOTO HACIEeIus
HaponoB Poccum u Mupa, TBOPYECKOH MAEATENIBHOCTH ICTETHYECKOTO Xapakrepa (CIocOOHOCTh
NOHUMATh XYA0KECTBEHHBIE MPOU3BEICHMS, OTPAXKAIOIIME pa3Hble 3THOKYJIbTYPHBIE TpPaAMIINU;
c(OPMHPOBAHHOCTh OCHOB XYIOKECTBEHHOW KYJIBTYphl OOYYalOIMXCs KaK 4YacTh WX oOmen

JIYXOBHOM KYJIBTYpHI, Kak 0c000T0 croco0a MOo3HaHMs KU3HU U CPEJICTBA OpPTaHU3aIliy OOIICHNS,



JCTETUYECKOE, HMOLMOHAIBHO-IIEHHOCTHOE BHUJEHUE OKPYXKAIOLIEr0 MHpa; CIHOCOOHOCTh K
OMOLMOHAIILHO-IIECHHOCTHOMY  OCBOCHHIO  MHpPA, CAMOBBIPDQXKCHMIO W OpUEHTAllUH B
XyIOKECTBEHHOM M HPAaBCTBEHHOM IIPOCTPAHCTBE KYJBTYPBI, YBaKCHUE K HCTOPUHU KYJBTYDPBI
cBoero OreyecTBa, BBIPR)KEHHOW B TOM YHCJIIE€ B TIOHUMAaHUU KpPacoThbl YEIOBEKA; MOTPEOHOCTh B
OOIIEHUHU C XYJOXKECTBEHHBIMU IPOM3BEAECHUSAMH, C(HOPMUPOBAHHOCTh AKTUBHOI'O OTHOILEHHS K
TPaAULUAM XYyJIO0KECTBEHHOM KYJIBTYPbI KaK CMBICIOBOM, ICTETUYECKOM M JIMYHOCTHO-3HAYUMOMN
LIEHHOCTH).

9.  ChopMHpPOBAaHHOCTb  OCHOB  JKOJOIMUYECKOW  KYyJbTYpbl,  COOTBETCTBYIOLICH
COBPEMEHHOMY YPOBHIO  DKOJIOTMYECKOTO  MBIIUICHUS, HAIU4YME OIbITa  3KOJOTUYECKU
OPUEHTUPOBAHHOW PEIICKCUBHO-OIICHOYHOW W TPAKTHUYECKOH JESITETbHOCTH B IKU3HEHHBIX
cUTyalusix (FOTOBHOCTb K MCCIIEIOBAHUIO MIPUPO/BI, K 3aHATUSIM CEJIbCKOXO3SMCTBEHHBIM TPYAOM,
K XYHOXECTBEHHO-ICTETUYECKOMY OTPaKEHUIO IPUPOABI, K 3aHATUAM TYpU3MOM, B TOM 4HCIIE

O9KOTYpU3MOM, K OCYHICCTBJICHUIO npnpoz[ooxpaHHOﬁ I[eHTeJ'ILHOCTI/I).

1.2.4. MeranpeaMeTHbIe pe3yJabTAThI

MeramnpeaMeTHble pe3yibTaThl BKIIOYAIOT OCBOEHHBIE OOYYarOIMMUCS MEXIpPEIMETHbIE
INOHATUS M  YHUBEpCaJbHbIE  ydyeOHble  JEHCTBHS  (PErylsATHBHBIE, IO3HABaTeINbHbIE,

KOMMYHHUKATHBHBIE).

Me:xnpeamMeTrHble NOHATHS
VYcnoBueM  (OpMHUPOBaHUS  MEXIPEIMETHBIX IOHATHIA, TaKuX, Kak cucrema, (Qaxr,
3aKOHOMEPHOCTb, (DEHOMEH, aHaju3, CHUHTE3 SBISETCA OBJAZCHHE OOYYarOIIMMHUCS OCHOBAMHU
YUTATEIbCKON KOMIIETEHLIUH, NPUOOpEeTeHHEe HAaBBIKOB paboThl ¢ HHGpOpManuen, ydacTue B
MIPOEKTHOM NIeATeNTbHOCTH. B OCHOBHOM 1IKOJIE HAa BCEX MpeaMeTax OyaeT mpojoihKkeHa padoTa mo
(GOpMHpOBAHHIO M Pa3BUTHIO OCHOB YHUTATENbCKOM KommneTeHuuu. OOydarouiyecs OBJIaICIOT
YTEHUEM KaK CPEJICTBOM OCYIIECTBJICHUS CBOMX JAIbHEHIINX IJIAHOB: MPOJODKEHUST 00pa30BaHuUs
¥ caM00Opa30BaHUsl, OCO3HAHHOTO IUIAHWPOBAHUS CBOETO aKTYaJlbHOTO U NEPCHEKTUBHOTO Kpyra
YTEHMs,, B TOM YHUCIJIE€ JIOCYTOBOIO, MOJIOTOBKM K TPYIOBOM M COLMAIBHOM NEATENbHOCTH. Y
BBIMTYCKHUKOB OyzaeT chopMupoBaHa NOTPEOHOCTh B CHCTEMATUYECKOM YTEHHUU KaK CpEJCTBE
MO3HAHUS MUPA U ce0s1 B 3TOM MHUpPE, TaApMOHU3ALIMU OTHOILIEHUH YeloBeKa U 0OIIecTBa, CO3/1aHUH

obpaza «moTpeOHOTO Oy TyIIEeTO.

[Tpu u3yyeHnn y4eOHBIX MPEIMETOB 00YYaIOIIHecs YCOBEPIICHCTBYIOT MPUOOPETEHHbIE HA
NIEPBOM YPOBHE HaBBIKM paboThl ¢ uHpopManued U momosHAT ux. OHU cMoryT paboTath C
TEeKCTaMH, IpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH COJAEPXKAIIYIOCSd B HUX HH(OpPMAaINIO, B TOM

qUCJIC:



* CUCTEMaTU3UPOBATh, COIMOCTABIATh, AHAIM3UPOBATH, O0000OLIATH M HMHTEPHPETUPOBATH
UH(OPMALINIO, COACPIKAIILYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTAX;

* BBIJICJIATH IJIABHYIO U W30BITOUHYIO MH(OPMAIMIO, BBITOIHATH CMBICIIOBOE CBEPTHIBAHHE
BbIJIETICHHBIX (PAaKTOB, MBICIIEH; MPEACTaBIATh HHPOPMAIUIO B CXKATOM clioBecHOU (hopme (B BUIE
IJIaHa WJIM T€3UCOB) M B HATJISTHO-CUMBOJIMUECKOU (opme (B BuIe TaOiHIl, rpadUIECKUX CXEM H
JriarpaMm, KapT MOHATHIA — KOHLENTYaJIbHBIX TUarpaMM, OMOPHBIX KOHCIIEKTOB);

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

B xonme uzydyenus Bcex yueOHBIX NMPEAMETOB 00ydaroIIuecs MPUOOPETYT OMBIT MPOEKTHOM
JEATeTLHOCTH Kak 0co0oil  (opMbl  y4ueOHOW pPabOThI, CHOCOOCTBYIOMIEH BOCHUTAHHUIO
CaMOCTOSITENIbHOCTH, ~ WHUIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHUIO  MOTHBAllUA |
3¢h(heKTUBHOCTH Yy4eOHON JEATEeIhbHOCTH; B XOJ€ pealu3alid KCXOJHOTO 3aMbiciia Ha
MPAKTUYECKOM YpPOBHE OBIAJCIOT YMEHHEM BbIOMpaTh aJeKBaTHBIE CTOALICH 3ajaue CpelcTBa,
MPUHUMATH PEILIEHUs, B TOM YHCIIe U B CUTYyallUsAX HeompeaeaeHHocTH. OHM MOTy4aT BOZMOKHOCTh
pa3BUTh CIOCOOHOCTH K pa3paboTKe HECKONBKHX BAapUAHTOB PELICHHWN, K MOMCKY HECTAaHAAPTHBIX
pEIIeHMI, TOUCKY U OCYIIECTBICHUIO HAN0O0JIee TPUEMIIEMOTO PEIICHHUS.

[lepeueHp KIIIOYEBBIX MEXKIPEIMETHBIX TOHSATUN oOIpeneisieTcs B Xoae pa3paboTku
OCHOBHOI 00pa3zoBaTeNbHONM MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHHs 00pa3oBaTEIbHON
OpraHu3aly B 3aBHCUMOCTH OT MaTEPUATBHO-TEXHHYECKOTO OCHALICHHS, Ka[pOBOTO MOTEHIINANA,
UCTIOJIB3YEMBIX METOJIOB Pa0OTHI U 00Pa30BATEIbHBIX TEXHOJIOTHIA.

B coorBerctBun ®I'OC OOO BbAEHAIOTCS TPU TIPYIIBl YHUBEPCAIBHBIX Yy4EOHBIX
NENCTBUIL: perysiTUBHbBIC, TO3HABATEIbHbIC, KOMMYHUKATUBHBIE.

PeryasituBubie YY /|

1. VYwmenue camMoOCTOSTEIBHO OMPENEIATh IENH OOYy4eHHSs, CTaBUTh U (OPMYIHPOBATH
HOBBIE 33/71a4ll B yuyeOe M TMO3HaBaTEeNbHOW NEATEIbHOCTH, pa3BUBaTh MOTUBBI M MHTEPECHI CBOEH
MO3HABATENbHOM JesTeabHOCTH. OOyUaromMNics CMOXKET:

® aHaJIM3UpPOBATh CYLIECTBYIOIIME W  IUIAHUpOBaTh  Oyaymme  oOpa3oBaTeIbHbIE
pe3yibTaThl;

® JIeHTU(PUIUPOBATH COOCTBEHHBIE MTPOOJIEMBI M ONPEAEIATH INIaBHYIO IPOOIIeMy;

® BBIJBUTaTh BEPCHH pEUICHUs NpoOiIeMbl, (HOPMYIHPOBATH THUMOTE3bI, NMPEABOCXHIIATH
KOHEYHBIN pe3ynbTar;

® CTaBUTh LENb JIEATEIILHOCTH Ha OCHOBE OIPENIeNIEHHONW NMPOOJIEMBbl M CYIIECTBYIOIINUX
BO3MO>KHOCTEH;

e (QopmynupoBaTh y4eOHBIE 3aJauyd Kak IIard JOCTHKEHHUS IIOCTABJICHHOW Lenu
NesITeTbHOCTH;

e 00OCHOBEIBATh HCJICBBIC OPUCHTUPLI U IPUOPUTCTHI CChUUIIKAMU Ha IEHHOCTH, YKAa3bIBasA U



000CHOBBIBas JIOTHYECKYIO IIOCIEJ0BATEIBHOCTD I11arOB.

2. YMeHHME CaMOCTOSATENIbHO IIJIAHWPOBAaTh MYTH JOCTM)KEHHUS IleNieil, B TOM 4HCIe
IbTEpPHATUBHBIE, OCO3HAHHO BHIOMpaTh HanOosee >PQPeKTHBHBIE CIIOCOOBI pelIeHHUsT YU4eOHBIX U
IIO3HABATEJBHBIX 3a1a4. OOyyaroumics CMOXKET:

® OmpenensiTh He0OXOAUMBIE NeHCTBUE(s]) B COOTBETCTBUH C y4eOHOM M TMO3HABaTEIbHOU
3ajjaueil ¥ COCTaBJIAThH AITOPUTM MX BBIIIOJHEHHUS;

e 00OCHOBBIBATh M OCYIIECTBJISATH BbIOOp HamOojiee 3(P(HEKTUBHBIX CIOCOOOB PEIICHUS
y4eOHBIX U N103HABaTEIbHbIX 3a/1ay;

® OIpEeNeNATh/HAX0UTh, B TOM 4YHCIE€ W3 NPEJIOKECHHBIX BapHUAHTOB, YCIOBMS IJIs
BBINOJIHEHUS Y4€OHOH U O3HABATENbHOM 3a1auu;

e BBICTpauBaTh >KM3HEHHbIE IUIAaHBl HAa KPATKOCPOUHOE Oynyiiee (3asABIATH LEJIEBbIE
OpPUEHTHPBI, CTABUTH AJCKBAaTHBIC MM 33/1a4M M TpPEIJIaraTh JCHCTBUS, yKa3blBas U 0OOCHOBBIBAS
JIOTHYECKYIO MOCIIEIOBATEIBHOCTD [IaroB);

e BBHIOMpATh U3 MPEAJIOKECHHBIX BAPHAHTOB M CAMOCTOSATEIBHO MCKATh CPEACTBA/PECYPCHI
JUTSL PEUICHUs 3aa9H/TOCTHKSHUS 1eITH;

® COCTaBIATh IUIAH peIIeHUs NpoOJemMbl  (BBIMOJHEHHWS TPOEKTa, IPOBEIACHUS
HCCIICJIOBAHMS );

® ONpenensiTh NOTCHIHATbHBIE 3aTPYJHEHUS MPH PEIICHHH Y4eOHONH M TO3HaBaTEebHOU
3aJa4i ¥ HaXOAHUTh CPEICTBA ISl UX YCTPAHEHUS;

® OIUCHIBATH CBOM OIBIT, OhOPMIISIs €T0 [UIs NIepeadn APYTHM JIFOASM B BHJIE TEXHOJIOTHH
pelIeHHs MPAKTUYECKHX 3a/1a4 ONPEeAETICHHOTO KJlacca,

® IUIAHWPOBATh M  KOPPEKTUPOBaTh CBOK  HMHIMBUAYAIBHYIO  00pa30BaTENbHYIO
TPaeKTOPHIO.

3. YMeHHMe COOTHOCUTH CBOM JEHUCTBHS C IUIAHUPYEMBIMH PE3YJIbTaTaMM, OCYLIECTBISATH
KOHTPOJIb CBOEW JIEATENBHOCTH B TMPOIECCE JOCTIKEHHS pPE3yNbTaTa, OIPEIeNsATh CIIOCOOBI
JEHCTBUI B paMKax MPEAJIOKEHHBIX YCIOBHI M TpeOOBaHMI, KOPPEKTUPOBATh CBOU JIEHUCTBUS B
COOTBETCTBUM C U3MEHSIOIEHCs cuTyaruei. O0yuarommics CMOXKeT:

® OMpEenensiTh COBMECTHO C TIeNaroroM H CBEPCTHUKAMH KPHUTEPHH IUIAHUPYEMBIX
pe3yIbTaTOB U KPUTEPUU OLIEHKU CBOEH y4eOHOM esATeIbHOCTH;

® CHCTEMaTHU3HMPOBAThH (B TOM YHCIE BBHIOMPATh MPUOPHUTETHBIC) KPUTEPHH TUIAHUPYEMBIX
pe3yJbTAaTOB U OLIEHKU CBOEH /1 TeNbHOCTH;

e OoTOMpaTh HWHCTPYMEHTHI [UIS OLIGHUBAHHUS CBOEH JEATENbHOCTH, OCYIIECTBIAThH
CaMOKOHTPOJIb CBOCH JESATEILHOCTH B PAMKAaX MPeJI0KEHHBIX YCIOBHH U TpeOOBaHMIA;

¢ OLCHUBATH CBOKO ACATCIBHOCTb, aPIr'YMCHTHUPYA IMPUYUHBI JOCTUKCHHUA WA OTCYTCTBUA



IUTAHUPYEMOTO pe3yJIbTaTa;

® HAXOOUTh JOCTaTOYHbIE CPEACTBA JUId  BBINOJIHEHUS y4eOHBIX JIeHCTBHH B
U3MEHSIOMICHCS CUTYalluu W/WJIH TIPU OTCYTCTBUH IJIAHUPYEMOTO PE3yNIbTaTa,

e paboTas 10 CBOEMY IUIaHY, BHOCHUTh KOPPEKTUBBI B TEKYILYIO JIE€STEIbHOCTh HA OCHOBE
aHaIM3a  M3MEHEHMM  CUTyauMu Uil  TOJY4YEHHs  3aIUIaHUPOBAHHBIX  XapaKTEPUCTHK
IPOAYKTa/pe3ynbTara;

® YCTAaHABIMBaThb CBSI3b MEXKIY IIOJYyYEHHBIMH XapaKTEPUCTUKAMM HPOAYKTa U
XapaKTEepUCTUKAaMHU IIpolecca JAESITEIbHOCTH M 10 3aBEpUICHUM JAESTEIbHOCTU Ipeaararb
U3MEHEHHE XapaKTePUCTUK IIPOIiecca JUIsl TOJIy4YeHUs! YIYUIIeHHbIX XapaKTepPUCTUK IPOIYKTa;

® CBEpATh CBOM JICHCTBHS C LEIBI0 M, MPH HEOOXOAMMOCTH, HCIPABIATH OIIMOKU
CaMOCTOSITENIBHO.

4. VYMeHue OIICHUBATh IPaBWIBHOCTh BBINOJIHEHUS Y4e€OHOW 3anaud, COOCTBEHHBIE
BO3MOKHOCTH €€ pemieHns. O0ydarommiicsi CMOXKET:

® OIpEeNeNsATh KPUTEPUH MPABIIILHOCTH (KOPPEKTHOCTH) BBITTOJIHEHUS YI€OHOH 3a/1a4H;

® aHaJIM3UPOBATh U OOOCHOBHIBATH MPUMEHEHHUE COOTBETCTBYIOIEIO HHCTPYMEHTApUS IS
BBITNIOJIHEHUS yueOHOM 3a1auu;

e CBOOOJHO MOJIB30BAaThCs BBHIPAOOTAHHBIMU KPUTEPUSMHU OLIEHKU U CaMOOLIEHKH, UCXOJs
U3 LEJIHM U UMEIOUINXCS CPEICTB, pa3inyas pe3ysbTaT U CriocoObl 1eHCTBUM;

® OLEHMBATh MPOAYKT CBOEH JEATENbHOCTH I10 3aJaHHbIM W/WIK CaMOCTOSITENIBHO
OIpe/IeIEHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEJIBIO IESTEIIbHOCTH;

e 00OCHOBBIBaTh JOCTH)KMMOCTh I11€JIM BbIOpaHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;

e (uKCcUpOBaTh U AHAIU3UPOBATH IMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

5. Bnmanenue ocHOBaMHM  CaMOKOHTpPOJS, CaMOOLIEHKHM, MPHUHSATHS  pelIeHUd U
OCYILIECTBIICHHS] OCO3HAaHHOTO BbIOOpa B yueOHOI 1 mo3HaBaTesibHOM. OOyyaromuiics CMOXKeT:

e HaOMIOJaTh U AaHAIU3UPOBATh COOCTBEHHYIO YUEOHYIO U MO3HABATEIbHYIO JIEATEIbHOCTh
U JIeATeNIbHOCTh IPYTUX 00Yy4YaroLIUXCs B MPOLIECCE B3aUMOIIPOBEPKH;

® COOTHOCHUTH pealibHble U IJIaHUpPYEMbIE pe3yJIbTaThl HHAUBUYaIbHON 00pa3oBaTebHON
NeSITeIbHOCTH U JIeN1aTh BHIBOJIBI,

® [PUHHUMATH PEIICHUE B YUeOHOH CUTYyallMy U HECTH 32 HETO OTBETCTBEHHOCTD;

® CaMOCTOSITENIbHO OIpPEAENsATh MPUYMHBI CBOETO YyClexa WM Heyclexa U HaxoJUTh
CHOCOOBI BBIXOJIa U3 CUTYAI[H HEyCIeXa;

® PETPOCIEKTUBHO OMNpEAENsATh, Kakue IACWCTBUS IO PELICHUI0 y4yeOHOM 3amaud win

napamMeTpbl 3TUX JIefcTBUi MPpUBCIIM K TIOJIYYCHHUIO HUMCIOLICTOCA IIPOAYKTa y‘le6H0ﬁ



NeSITeITbHOCTH;

® JIEMOHCTPUPOBATh TMPHEMBI PETYISAIHH TCHXO(DU3HOIOTHIECKUX/ SMOIMOHAIBHBIX
COCTOSIHUH 17151 TocTHKeHus 3 dekra ycrnokoeHus (ycTpaHeHUs] SMOLMOHATIBHON HAMPSKEHHOCTH),
apdexTa BoccTaHOBICHUS (OcnalbieHUsT TPOSABICHHWN YTOMIICHHUS), OJ(QeKTa aKTUBU3ALNU
(TOBBIIIEHUS TICUXO(PU3HOTOTHIECKON PEAKTUBHOCTH ).

ITo3naBaTenbHbie YY /|

6. VYmeHue ompenenar MOHSATHS, CO3/laBaTh OOOOIICHMS, YCTaHABIMBATh AHAJIOTHUH,
KJIaccu(UIUPOBaTh, CaMOCTOATENBHO BBIOMPAaTh OCHOBAHMA M KPUTEPUHU Ui KIIACCH(HKAINH,
YCTaHABJIMBAaTh  NPUYMHHO-CJICJICTBEHHBIC  CBSI3W, CTPOUTH  JIOTUYECKOE  paCCYXKICHHE,
YMO3aKJIlOYeHUe (MHAYKTUBHOE, JEAYKTUBHOE, 10 aHAJOTHH) M JeNaTh BBIBOJBL. OOyuaronmiics
CMOXET:

e 10A0UpPAaTh CJIOBA, COMOAYNHEHHBIC KIFOUYEBOMY CJIOBY, ONPEICIISIONIUE €ro MPU3HAKU U
CBOMCTBA;

® BBICTpaWBaTh JIOTMYECKYIO IICTIOYKY, COCTOSIIYK) W3 KJIIOYEBOTO ClioBa U
COITOTYMHEHHBIX MY CJIOB;

® BBIJCIATH OOIIMK MPHU3HAK JABYX WU HECKOJBKUX MPEAMETOB HIIH SBJICHUN U OOBSICHSITH
UX CXOJICTBO;

® OOBEIMHSATH NPEIMETHI U SBJICHUS B TPYIIIBI IO ONPE/ICICHHBIM ITPU3HAKAM, CPAaBHUBATD,
KJIACCHU(UITUPOBATH M 00001IaTh (DaKTHI U SIBICHUS;

® BBIJCIATH SBJICHHE U3 OOIIETO psa IPYTUX SIBICHHIA,

® ONpenensiTh 0OCTOSATENbCTBA, KOTOPbIE MPEAIECTBOBAIN BO3SHUKHOBEHUIO CBSI3U MEXKIY
SBIICHUSIMU, M3 JTHUX OOCTOSTENHCTB BBIIENATH OIPENEISIONINE, CIOCOOHBIE OBITh TPUYNHOU
JTAHHOTO SIBJICHUS, BBISBIIATH IPHYUHBI U CJICJICTBUS SBJICHHIA,

® CTPOUTH PACCYXICHUE OT OOLINX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBJICHUSM U OT YaCTHBIX
SBJICHUN K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PAacCyKICHHWE Ha OCHOBE CPaBHEHHUS MPEIMETOB M SBJICHHUH, BBIICISISI IPUA 3TOM
o0111e Npu3HaKy;

e p3yarath MNOJYYCHHYIO HMH(OpMAIUIO, HMHTEPIPETUPYS €€ B KOHTEKCTE perraeMoin
3a]1a4u;

® CaMOCTOSITETIHHO yKa3bIBaTh Ha MH(OPMAIINIO, HYXIAIOIIYIOCS B MPOBEPKE, MpeiaraTh
U IPUMEHATH CIIO0CO0 MPOBEPKH TOCTOBEPHOCTH UH(OPMAIINH;

e BepOATM30BaTh YMOLMOHAIBHOE BIIEYATICHUE, OKA3aHHOE Ha HETO HCTOYHUKOM;

® OOBSACHATH SIBJICHWS, TPOIECCHl, CBS3M ¥ OTHOIICHHS, BBISBIIEMBIE B XOJE

MMO3HABaTEIbHOM M HCCIEHOBATEIbCKON AEATEIbHOCTHU (HpI/IBOIlI/ITB OOBSICHEHHE C HM3MEHCHUEM



(bopMBI MpECTaBIEHUS;, OOBSCHATh, JCTAIMZUPYS WM 0000mIass; OOBSCHATH C 3alaHHONW TOYKH
3peHus);

® BBIABIISITH U HAa3bIBATh IPUUMHBI COOBITHUS, SIBJICHHSI, B TOM YKCJIe BO3MOXKHbIE / Harbouee
BEPOSTHBIC TPUYHHBI, BO3MOXHBIC TMOCIEJICTBHS 3aJaHHOM TPUYMHBL, CaMOCTOSITEIHHO
OCYIIECTBIISISI MIPUUMHHO-CIIEICTBEHHBIN aHaIN3;

® JieaTh BBIBOJ HA OCHOBE KPUTHUYECKOTO aHAJIM3a PA3HBIX TOUYEK 3PEHUs, MOATBEPKIATh
BBIBOJI COOCTBEHHOI apryMeHTaluel Wik CaMOCTOSTEIbHO OTyYeHHBIMU JAHHBIMHU.

7. YMeHue co3JaBaTh, MPUMEHATh M HPeoOpa3OBbIBATH 3HAKM W CHUMBOJIBI, MOJEIU U
CXEMBI ISl peHIeHUs1 y4eOHBIX U MO3HABATENbHBIX 33/1a4. O0YyJatoUHiics CMOKET:

e 0003Ha4YaTh CHUMBOJIOM M 3HAKOM MPEAMET U/WUITHU SIBICHUE;

® OMNpeAeNsaTh JIOTMYECKHUE CBSA3M MEXIy IpeIMeTaMd W/WIK SBIECHUSMH, 0003HAYaTh
JTAaHHBIE JIOTHYECKHUE CBS3H C TIOMOIIIO 3HAKOB B CXEME;

e C03/1aBaThb a0CTPAKTHBII WU pealbHbIN 00pa3 MpeaMeTa u/uilH SBICHUS;

® CTPOUTH MOJIEJIb/CXEMY Ha OCHOBE YCIIOBUU 3aJla4¥l U/UITU CII0C00a ee peleHHs;

e co3gaBaTh BepOanbHbIC, BEIICCTBEHHbIE W WH(POPMALMOHHBIE MOJEIH C BBIACICHHEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JJs ONpeAeNieHUs Ccrocoda pelieHus 3aJadyd B
COOTBETCTBUU C CUTYAILIUEH;

e 1peoOpazoBbIBATh MOJIEIH C IIeNbI0 BBIABICHUS OOLIUMX 3aKOHOB, OMPEIEISIONINX
JAHHYIO TIPEIMETHYIO 00J1aCTh;

® TIEPEBOAUTH CIOXKHYIO MO COCTaBYy (MHOTOACIEKTHYIO) UH(OpMaLHio U3 rpaduyecKoro
nin GOpMaM30BaHHOTO (CUMBOJIBHOTO) TIPE/ICTABJICHHS B TEKCTOBOE, M HA00OPOT;

® CTPOUTh CXEMY, aJrOPUTM JEHCTBUSA, UCIPABIATh WM BOCCTAHABIMBATH HEM3BECTHBIN
paHee arOpUTM Ha OCHOBE MMEIOIIETOCS 3HAaHUS 00 00BEKTE, K KOTOPOMY MPUMEHSIETCS aITOPUTM;

® CTPOUTH JI0Ka3aTeIbCTBO: MPSMOE, KOCBEHHOE, OT IPOTUBHOTIO;

® aHAJIM3UPOBATH/Pe(IIEKCUPOBATH OMBIT Pa3pabOTKM M pealu3alid y4eOHOro IMpOeKTa,
UCCIIEIOBaHMS (TEOPETHUECKOT0, SMIUPHUUECKOI0) HA OCHOBE NPEJIOKEHHOW MpoOIeMHON
CHUTYAIIUH, TIOCTABICHHOH 1IE€JIH W/WIIN 33aHHBIX KPUTEPUEB OLIEHKH MPOIYKTa/pe3ynbTaTa.

8. CwmpicnoBoe yteHrne. O0yyaromuiicss CMOXKeT:

® HAXOAUTh B TeKcTe Tpedyemyro HHpOpmanuio (B COOTBETCTBHM C LEISIMH CBOEH
NeSITebHOCTH);

® OpHEHTHUPOBAThCS B COJCPKAHWM TEKCTAa, IOHMUMATh MEJIOCTHBIA CMBICT TEKCTa,
CTPYKTYPHUPOBATh TEKCT;

® YCTAaHaBIMBATh B3aMMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUH, SIBIICHUH, IPOILIECCOB;

® PE3IOMHPOBATH TJIABHYIO HICIO TEKCTa,



e 1peoOpazoBBIBATh TEKCT, «IIEPEBOJS» €ro B JIPYTYI0 MOAAIBHOCTh, MHTEPIPETUPOBATH
TeKCT  (XyOOXKECTBEHHBIH WM  HEXYIOXECTBEHHBIH —  y4eOHBIH, HAYYHO-TIOMYJISIPHBIH,
nH(pOpPMAIMOHHBIHN, TeKCT non-fiction);

® KPUTUYECKU OLIEHUBATh COJAEpkKaHUE U (POpMY TEKCTa.

9. ®opmupoBaHHE U PA3BUTHE SKOJOTUYECKOTO MBILIUICHUS, YMEHHE MPHUMEHSATh €ro B
MI03HABATEIBHOM, KOMMYHHKATUBHOM, COIMAILHON MPAaKTHKE W MPO(ecCHOHAIBHOW OpPHEHTAIHH.
OO0yYaroIIHIACsS CMOXKET:

® OIpeAesATh CBOE OTHOUIEHUE K IPUPOJHON CPELE;

® aHAIM3UPOBATH BIUSHHE SKOJOTUYECKUX (HAKTOPOB HA Cpeay OOMTaHUS >KHUBBIX
OpPraHU3MOB;

® [IPOBOJUTH IIPUYMHHBIN U BEPOSATHOCTHBIM aHAJIN3 KOJIOIMYECKUX CUTYaLUN;

® IPOTHO3MPOBATH HM3MEHEHHUS CHUTYallMM NpPU CMEHE JEHCTBHS OHOTO (akTopa Ha
neicTBue Ipyroro (hakrTopa;

® pACHPOCTPaHSTh SKOJOTMYECKME 3HAHHWA W Yy4acTBOBATh B IPAKTUYECKUX JejaXx I10
3alUTE OKPYXKAIOUIEH Cpenbl;

e BbIpaXKaTh CBOE OTHOILEHUE K MPUPOJIE YEPE3 PUCYHKHU, COUMHEHUS, MOJIEIH, IPOEKTHBIE
paboTHI.

10. Pa3BuTHE MOTHBALMM K OBJIAJICHUIO KYJIBTYPOH aKTUBHOI'O MCIIOJIb30BaHUS CIOBapen U
JPYTUX HOUCKOBBIX cucTeM. OOyyarouiicss CMOXET:

® OIpeneniaTh He0OX0IMMbIE KIIIOUEBbIE TIOMCKOBBIE CJIOBA U 3aIPOCHI;

® OCYUIECTBJIATH B3aUMOJECHCTBHE C DJIEKTPOHHBIMM IIOMCKOBBIMH CHCTEMAaMHU,
CJIOBapsIMH;

e (opMHUpOBaTb MHOKECTBEHHYIO BBIOOPKY W3 TOMCKOBBIX HCTOYHHMKOB JUIs
00BEKTUBU3AIIMY PE3YJIBTATOB ITOUCKA;

® COOTHOCHUTH IIOJyYEHHBIE PE3YJIbTATHI IOUCKA CO CBOEH JESTEIBHOCTHIO.

KommyHnukatusubie YY /|

11.  YMeHue opraHu3oBbIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO ACSTENBHOCTD C
yUUTENEeM M CBEpCTHMKaMM; paboTaTh WMHAMBHUIYAIbHO U B IpYIE: HAXOAUTh OO0Ilee pelieHne u
paspeniate KOH(QIMKTHI HA OCHOBE COTJIacOBaHMs MO3MLUI M ydyeTa MHTEpecoB; (GOPMYIHPOBATH,
apryMeHTHpOBaTh U OTCTauBaTh CBOE MHEHHE. OOy4aromuics CMOKET:

— ONPEIENITh BO3MOXHBIE POJIM B COBMECTHOMN JESITEIBHOCTH;

— WIpaTh ONPEIEIEHHYIO POJIb B COBMECTHOH €ATEIBHOCTH;

— NPUHUMATh MO3ULHUIO coOeceHNKa, MOHUMAs MO3UIMIO APYroro, pa3indarh B €ro peyu:

MHEHUE (TOUKY 3pEHHS), JOKA3aTENbCTBO (apryMEHThI), (PaKThl; TUTIOTE3bI, AKCHOMBI, TEOPHUH;



— ompenensaTb CBOM JEHCTBMA M JEMCTBUS NapTHEpa, KOTOpPhIE CHOCOOCTBOBAIHM HIIH
MPENSATCTBOBAIN NPOJAYKTUBHON KOMMYHUKALIUH;

— CTpPOUTH T[O3UTUBHBIE OTHOUIEHHS B TMpolecce Y4eOHONM U  IMO3HABAaTEIbHOU
JIeATEIbHOCTH;

— KOPPEKTHO M apryMEHTUPOBAHHO OTCTAauMBaTh CBOK TOYKY 3PEHMS, B JUCKYCCHUU YMETh
BBIIBUTaTh  KOHTPApryMeHThI, Mepedpa3supoBaTh CBOK MbICIb (BJaJieHUE MEXaHHU3MOM
HKBUBAJICHTHBIX 3aMEH);

— KpUTHUYECKHM OTHOCUTHCSI K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IIPHU3HABATh
OIMO0YHOCTh CBOETO MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €T0;

— Tpelarath albTepHATHBHOE PEIICHHE B KOH(JIMKTHON CUTYallnH;

— BBIACIATH OOUIYIO0 TOUKY 3pEHUS B IUCKYCCHUH;

— JIOTOBapUBaThCA O TMpaBWJIaX W BONpocax sl OOCYKIEHHS B COOTBETCTBUU C
IIOCTaBJICHHOM Mepe] IPyIIoN 3a1a4ei;

— OpraHu30BbIBaTh Yy4eOHOE B3aMMOJCIICTBHE B rpynmne (ompeaenarbs oOuue e,
pacnpenenaTb poju, 10roBapuBaTbes Ipyr ¢ APYroM U T. 1.);

— yCTpaHsATh B paMKax JUalora paspeiBbl B KOMMYHHUKAIMH, OOYCIOBICHHBIC
HETIOHMMAaHHEM/HETIPUATHEM CO CTOPOHBI cOOeCeTHHUKA 33a1auu, (POPMBI HITH COJIEPIKAHUS THAIIOTA.

12. VYmMeHue OCO3HAHHO HCIIOJB30BATH PEUEBBIC CPENICTBA B COOTBETCTBHU C 3a/avyei
KOMMYHHKAIMHU JJIS1 BBIPAXKEHHSI CBOUX YYBCTB, MBICICH M MOTpeOHOCTEH Ui IIIAaHUPOBAHUS U
peryiasiiuyi CBOEW JEATEIbHOCTH; BJIAJCHHE YCTHOM M IUCbMEHHOW pEeYbl0, MOHOJIOITMYECKOU
KOHTEKCTHOM peubto. OOyJaromuiicst CMOXKeT:

® ONpenenaTh 3aJady KOMMYHHUKAIMM U B COOTBETCTBHMM C HeH OTOMpaTh peueBble
CpENCTBa;

e OTOMpaTh U HUCHOJB30BAaTh PEUYEBHIE CPEACTBA B MpOIECCe KOMMYHMKAIIMU C APYTHMMHU
JOJIbMHU (JTUAJIOT B TIape, B MaJIOH Tpymme u T. 11.);

® NPEJCTAaBISATh B YCTHOM WM MUCBMEHHOW (opMe pa3BepHYTHIM IJIaH COOCTBEHHOM
JeSITEIIbHOCTH;

e COOMOMaTh HOPMBI IMYOJIMYHOW peYH, pErjaMeHT B MOHOJIOTE€ U JHCKYCCHH B
COOTBETCTBUM C KOMMYHUKATUBHOM 3a7a4eH;

e BbICKa3bIBaTh U OOOCHOBBIBATH MHEHUE (CYXKJEHHE) U 3alpaniuBaTh MHEHHE MapTHEpa B
pamKax Iuanora;

® [IPUHHUMATH PELIEHUE B XOJI€ AHAJIOTa U COTJIACOBBIBATDH €0 C COOECETHUKOM;

® C03/1aBaTh MUCbMEHHBIE «KJIUIIUPOBAHHBIE)» U OPUTHHAIBHBIE TEKCTHI C UCIIOIb30BaHUEM

HEOOXOIUMBIX PEUYEBBIX CPECTB;



® JCIIOJIb30BaTh BepOaJibHBIE CpelcTBa (CpeAcTBa JIOTHUECKOW CBSI3W) ML BBLACICHUS
CMBICJIOBBIX OJIOKOB CBOET'O BBICTYILICHUS;

® JCIIOJb30BaTh HeBepOabHbIE CpencTBa WIH HarJisiHble MaTepHUabl,
HOJrOTOBJIEHHbIE/OTOOPAHHbIE 1101 PYKOBOACTBOM YUUTEIS;

e JIeNaTh OLIEHOYHBIN BBIBOJ O JOCTHIKCHHUM L€ KOMMYHUKALUH HEOCPEACTBEHHO I10CIIE
3aBEpLICHHUS] KOMMYHUKAaTUBHOI'O KOHTAKTa 1 00OCHOBBIBATH €TO.

13.  ®opmupoBaHMe U pa3BUTHE KOMIIETEHTHOCTH B 0O0JAaCTH HCIIOJIb30BAHHA
UH(POPMALMOHHO-KOMMYHUKAIMOHHBIX TexHosorui (nanee — MKT). OGyuaromuiicss cMOXeT:

® [ICJICHAINIPABICHHO MCKATh M HCIOJb30BaTh MH(POPMAIMOHHBIE PECYpChl, HEOOXOAUMBIE
JUI peleHns y4yeOHBIX U IPAKTUYECKHX 3a/1a4 ¢ momouisto cpeacts UKT;

e BBHIOMpaATh, CTPOMTH M HCIIOJIB30BaTh AJCKBAaTHYI0 HH()OPMAIIMOHHYIO MOJENb IS
nepeaays CBOMX MBICIEH CPeICTBAMHU €CTECTBEHHBIX U (POPMAJbHBIX S3BIKOB B COOTBETCTBUU C
YCIIOBUSIMU KOMMYHUKAIIHNH;

® BBIICHATh MHPOPMALMOHHBIM acleKT 3ajlauyd, ONEepHUpPOBATh JAHHBIMH, HCIIOJIb30BaTh
MOJIeJIb PELICHMS 3a/1a4H;

® CIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTMM (BKJIIOYas BHIOOp a/eKBATHBIX 3ajaye
UHCTPYMEHTAJIBHBIX  MPOrpaMMHO-alIapaTHBIX  CPEACTB M CEPBUCOB) U1 PELICHUS
MH(POPMALMOHHBIX U KOMMYHUKAIIMOHHBIX y4eOHBIX 3324, B TOM YHCJIe: BEIYUCIICHIE, HATUCAHNE
IMCEM, COUMHEHUH, T0KIIa/10B, pedepaToB, CO3JaHUE ITPE3ECHTALMN U Ap.;

® JCIIOJIb30BATh HH(POPMAIIHIO C YIETOM dTHUECKUX U MPABOBBIX HOPM;

e co3/1aBaTb MH(OPMAIMOHHBIE PECypChl Pa3HOTO THUNA W s pa3HbIX ayIuTOpUH,
co0Jr01aTh UHPOPMAIIMOHHYIO TUTHEHY U TIpaBuiia HHGOPMAITMOHHONW O€30MaCHOCTH.

IIpenmeTHbie pe3yabTaThl 00y4eHHUS:

BbinmycKHUK Hay4HnTCS:

® XapaKTEepPH30BaTh OCHOBHBIE METO/bI IO3HAHUS: HAOIOJeHUE, U3MEPEHHE, SKCIIEPHUMEHT;

® ONUCHIBATh CBOMCTBA TBEPIBIX, JKHUJKHX, TIa3000pa3HbIX BEIIECTB, BBIICIAS UX
CYILLECTBEHHBIE IIPU3HAKU;

® DACKpbIBaThb CMBICI OCHOBHBIX XHMHUYECKUX TIOHATHUH  «aTOM», «MOJIEKYJa»,
«XUMHUYECKUH DJEMEHT», «IIPOCTOE BEIIECTBO», «CIOXKHOE BEIIECTBO», «BAJECHTHOCTbHY,
«XUMHUYECKasi peaklus», UCIOIb3ys 3HAKOBYIO CUCTEMY XUMUMU;

® DpACKpbIBaThb CMBICI 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHON TEOPHH;

® pasaMyaTh XUMHUYECKHE U (PU3UUECKUE SIBICHUS;

® HAa3bIBaTh XUMHWYCCKHUEC JJICMCHTEI,



OTIpeNIeNIATh COCTAaB BEUIECTB MO UX (hopMysam;

OIIPEIEIATh BAJICHTHOCTh aTOMA 3JIEMEHTA B COCIMHECHUSAX;
OIIPEEIATh TUIl XUMUYECKUX PEAKLUN;

Ha3bIBaTh MPU3HAKHU U YCIIOBUS IPOTEKAHUSA XUMUYECKUX PEaKLIUN;

BBIABJIATE IPU3HAKHW, CBHUACTCIBCTBYIOMIUME O IIPOTCKAHUHU XHUMHYECKOU p€aknun Ipu

BBIINTOJTHEHUHN XUMHUYCCKOI'O OIIbITA,

COCTaBIISITH (POPMYITBI OMHAPHBIX COCANHECHH;

COCTaBJISITh YPaBHECHUSI XUMHYCCKUX PEaKIIUIA;

coOroaTh MpaBuiia 6e30MacHol paboThI MIPH MPOBECHUH OITBITOB;
M0JIb30BATHCS JIAOOPATOPHBIM 00OPYAOBaHUEM U TIOCYIOM;

BBIYUCIIATh OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILIECTB;
BBIYHCIIATH MACCOBYIO JOJIF0 XUMHUUECKOTO 3JIEMEHTA 10 (opMyIie COSTMHECHUS;

BBIYUCIIATE KOJIHMYCCTBO, 00BeM HIIH MacCy BCIICCTBA IO KOJHUYCCTBY, O6T>6My, Macce

peareHTOB WIH NIPOAYKTOB PEaKIIVH;

XapaKTCpUu30BaATh (I)I/ISI/I‘ICCKI/IG 1 XMMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB: KUCIOPOJAa U

BOJIOPO/IA;

10JIy4aTh, COOMPATH KUCIOPOJ U BOJOPOLI;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEUIECTBA: KHUCIOPOA, BOAOPO/;
pacKpbIBaTh CMBICT 3aKOHA ABOTaIpo;

PacCKpBIBATh CMBICI IOHATHH «TEII0BOM 3 (EeKT peakum», «MOJISPHBIA 00bEM»;
XapaKTepu30BaTh PU3NYECKUE U XUMUUECKHE CBONCTBA BOJIBI;

PacKpbIBaTh CMBICI MIOHATHUS «PaCTBOPY;

BBIUHCIISITH MACCOBYIO JIOJIF0 pPAaCTBOPEHHOT'O BEILIECTBA B PACTBOPE;

IIPUTOTOBIIATH PACTBOPHI C ONPEIEIIEHHON MacCOBOM J1OJIEN paCTBOPEHHOT'O BEILECTBA;
Ha3bIBaTh COCAMHEHMSI N3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEILECTB;

XapaKTCpU30BaATh (1)I/I3I/IquKI/IC n  XHUMHYCCKUC CBOMCTBA OCHOBHBIX KJIAaCCOB

HEOPTaHUYCCKUX BCIICCTB: OKCUA0OB, KUCIIOT, OCHOBaHHﬁ, COJ'IGI\/'I;

ONPEAENATH NPUHAMICKHOCTD BELIECTB K ONPEACICHHOMY KJIACCY COEAUHEHUN;
COCTaBJISITH (POPMYJIBI HEOPTAHUUECKUX COSAMHEHUN N3YICHHBIX KIIACCOB;

MMPOBOAUTH OIBITEI, MNOATBCPKAAOIIHUE XUMHYCCKUC CBOMCTBA HN3YUYCHHBIX KJIACCOB

HCOPTaHNYCCKUX BCILICCTB,

paciio3HaBaTb OIIBITHBIM IIYTEM PAaCTBOPBI KUCIOT U H.[GJ'IO‘—ICI\/'I 10 UBMCHCHHIO OKpaCKHu

HHJUKATOpa,

XapaKTEPHU30BaATh B3AUMOCBA3b MCKY KJIaCCaMH HCOPTraHUYCCKUX CO@JIHHGHHﬁ;



e packpsiBaTh cMbIci [lepuoanueckoro 3akona [[.11. Menneneesa;

® OOBSCHATH (PUBMUYECKUUA CMBICT ATOMHOTO (TIOPSAKOBOTO) HOMEpa XHUMHYECKOTO
3JIEMEHTa, HOMEPOB TPYIIIbI U Nepuojia B nepuoanueckoit cucreme J[.M. Menneneena;

® OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHHUsI CTPOCHHUS aTOMOB, CBOMCTB 3JEMEHTOB B
npeenax MajibiX MEPUOJIOB U IIIaBHBIX MOATPYIIIL;

® XapaKTEepPU30BaTh XUMHUYECKHE 3JIEMEHTHI (OT BOJOPOJA 10 KaJbliMs) HA OCHOBE HX
MOJIOXKEHUS B nepuoanueckoii cucreme [[.1. MenzeneeBa 1 0COOCHHOCTEH CTPOCHHS UX aTOMOB;

® COCTaBJISITh CXEMbl CTPOCHHUSA aTOMOB MEPBBIX 20 3JIEMEHTOB MEPUOAUYECKON CUCTEMBI
J.. Menneneena;

® pACKpBIBaTh CMBICII MOHITUI: «XUMUUYECKAs CBSA3BY, «3JIEKTPOOTPULIATEIILHOCTDY;

® XapaKTepW30BaTh  3aBUCHUMOCTh  (U3WYECKUX  CBOHCTB  BEMIECTB  OT  THUMA
KPUCTAJUIMYECKON PEIIETKH;

® OIpEIETATh BUJ XUMUUYECKOM CBS3U B HEOPTaHUYECKUX COCTUHECHUSX;

e n300pakaTh CXEMbl CTPOCHUSI MOJIEKYJ BEIIECTB, OOpa30BaHHBIX Pa3HBIMH BUIAMU
XMMHYECKHUX CBSI3EH;

® pacKpeIBaTh CMBICT TOHITHH  «HMOH», «KAaTHOH», «AHHUOH»,  «DIJIEKTPOJIUTHDY,
«HEDJIEKTPOIUTBI», «JICKTPOJUTUYECKAS IUCCOIMALIUSLY», «OKHUCIUTENb», «CTENEHb OKHCICHUS
«BOCCTAHOBUTEIIbY, «(OKHUCIICHUEY, «BOCCTAHOBJICHHCY;

® OIpEIEsATh CTENEHb OKUCIICHUS aTOMa 3JIEMEHTa B COCIMHEHUU;

® PpACKphIBaTh CMbBICI TEOPUHU IJIEKTPOIUTHUECKON AUCCOIUALINH;

® COCTaBJIATh YPAaBHEHUS AJIEKTPOJUTUUECKON JUCCOMALIMU KUCIIOT, IEI0YEH, COTEH;

® OOBSICHATH CYIIHOCTH MPOIECCca IEKTPOTUTHIECKON NUCCOIUAUNA U PEAKIIUl HOHHOTO
oOMeHa;

® COCTaBJIATH MOJIHBIE U COKPAIlICHHbIE HOHHBIE YPABHEHUS pPeakiiui OOMeHa;

® ONpEeneNsATh BO3MOKHOCTh TPOTEKAHUS PEaKIIii MIOHHOTO OOMEHa;

® [IPOBOJIUTH PEAKIINH, TOATBEPKIAIOIINE KAUYECTBEHHBIN COCTAB Pa3JIMYHbIX BEILIECTB;

® ONpeneNsiTh OKUCIUTENb U BOCCTAHOBUTEIID;

® COCTaBJIATh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

® Ha3bIBaTh (PAKTOPHI, BIUSAIONINE HA CKOPOCTh XMMHUYECKOW peaKIlnu;

e KJIacCUPUIIMPOBATH XUMHUECKHUE PEAKITUH 10 PA3IMYHBIM MMPU3HAKAM;

® XapaKTEepPH30BaTh B3aUMOCBS3h MEXKITY COCTABOM, CTPOCHHUEM U CBOMCTBAMH HEMETAJIJIOB;

® TIPOBOAWUTH OMBITHI IO TONYYEHUIO, COOMPAHHMIO U M3YUEHHUIO XHMHUYECKUX CBOWCTB
ra3000pa3HBIX BEMIECTB: YTIIEKUCIIOrO ra3a, aMMHAaKa;

® DPACIIO3HABATh OIBITHBIM ITYTEM ra3006pa3HHe BCIIICCTBA: er'ICKPIC.]'IBIfI ra3 1 aMMHakK,;



® XapaKTepHU30BaTh B3aUMOCBSI3b MEX]y COCTABOM, CTPOEHUEM U CBOMCTBAMHU METAJUIOB;

¢ HAa3bIBATb OPTraHUYCCKUC BCHICCTBA IO HUX (bopMyne: MCTaH, 3TaH, 3THUJIICH, MCTAHOIJI,
9TaHOJ, TJIUIEPUH, YKCYCHAs! KUCII0Ta, aMUHOYKCYCHAsl KUCJIOTa, CTEAPUHOBAs KUCIIOTA, OJICMHOBAs
KHCJIOTa, TIII0K033;

® OIICHUBATh BIIMSHUE XMUMHUYECKOIO 3arpsi3HEHUs OKpYXKalollel cpeibl Ha OpraHu3M
YeJI0BEeKa;

® TPaMOTHO OOpAIIAThCs C BEIIECTBAMU B MIOBCETHEBHOM KU3HU

® OMNpeAensiTh BO3MOXHOCTb TMPOTEKAaHUS pEeaKUWd HEKOTOPhIX  MpeICTaBUTENEH
OpPraHMYECKUX BEIIECTB C KUCIOPOJIOM, BOJAOPOJIOM, METAIIIIAMH, OCHOBAHUSMHU, T'aJIOTEHAMH.

BbInyCKHUK MOJIYYUT BO3MOKHOCTD HAYUYHUThCSH:

® BBIJIBUraTh U MPOBEPSATh HKCIEPUMEHTAJIbHO THIOTE3bl O XHMHUYECKUX CBOMCTBAX
BELIECTB HA OCHOBE UX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTyNaTh B XMMHUYECKUE PEAKLUH, O
XapaKTECPEC U MPOAYKTAX PASJIMIHBIX XUMHUYCCKUX peaKuHﬁ;

® XapakTepu30BaTh BEIIECTBA [0 COCTAaBY, CTPOEHUIO U CBOWMCTBAM, YCTAaHaBIIMBATh
MPUYMUHHO-CJIEICTBEHHBIE CBA3U MEKY JaHHBIMU XapaKTePUCTUKAMH BEIECTBA;

¢ COCTaBJIATh MOJICKYJIAPHBIC W IOJHBIC MOHHBIC YPAaBHCHHUA 10 COKpAIICHHBLIM HOHHBIM
YpaBHEHUSIM;

¢ IIPOrHO3UPOBATH CHOCOOHOCTD BCIIECTBA IIPOABJIATDH OKHUCIHNTCIIbHBIC N
BOCCTaHOBUTEJIbHBIE CBOMCTBA C yYETOM CTETMICHEH OKUCICHUSI SJIEMEHTOB, BXOSIINX B €r0 COCTAaB;

® COCTaBJIATh YpPaBHCHUA peaKuHﬁ, COOTBCTCTBYIOIIUX TOCIICAOBATCILHOCTH HpeBpaHICHHfI
HEOPraHUYECKUX BEILECTB PA3IIMYHBIX KIACCOB;

® BBIJBUTaTh M IPOBEPATH JKCIEPUMEHTAIBHO TMIIOTE3bl O PE3yJbTaTax BO3JCUCTBUSA
pa3InYHbIX (PAaKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUYECKOH peaKinu;

® JCIIOJIb30BaTh NMPHOOPETEHHBbIE 3HAHUS A HKOJOTMUYECKH TPaMOTHOTO IMOBEACHUS B
OKpYXKarollleu cpee;

® ICIIOJIb30BaTh NMPUOOPETEHHbIE KIIIOUEBbIE KOMIIETEHIIMH MPH BBIOJHEHUU MPOEKTOB U
y4eOHO-UCCIIEI0BATENIbCKUX 33]au 110 U3YYEHHUIO CBOMCTB, CIOCOOOB MOJYYEHUS M PACIO3HABAHUS
BEIIIECTB;

e O00BEKTHBHO OIICHWBATh HH(OPMAIIHIO O BEIECTBAX U XMMUYECKHX MPOLIECCaAX;

® KPUTHUYECKU OTHOCHTBHCS K ICEBJOHAYYHOU MH(pOpMAIMU, He0OPOCOBECTHON peKiIaMe B
CpeJCTBaX MaccoBOM nHpopmanuy;

® OCO3HaBaTh 3HAYEHHME TEOPETHMUECKUX 3HAHMM MO0 XUMHMHM Ui IPaKTHYECKON

JIeATEIILHOCTH YeJIOBEKA;



¢ CO3aBaTb MOACIIU U CXCMBbI IJId pCUHICHUA y‘Ie6HHX U IIO3HABATCJIBbHBIX 3a4a4, IOHUMAaThb
HGO6XOI[I/IMOCTI) CO6J'IIOI[CHI/I$I HpeﬂHHcaHHﬁ, npeajaracMbiX B MHCTPYKIOHUAX 10 HCIIOJIB30BAHHIO

JIEKapCTB, CPEJICTB OBITOBOM XUMHHU U AP.

Conep:xkanue y4eOHOro npeamera « XuMus»

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

IMpenmer xumuu. Tena u eewecmea. OcHOGHbie MemOObl NO3ZHAHUA: HAOII0OEHUe,
usmepenue, sxkcnepumenm. DuU3NUeCKUe U XUMHYECKHE sIBICHUA. UMCThIe BelIeCTBA U CMECH.
CnocoObl pazneneHus cMmeceil. Atom. Mosekyna. XUMHYECKUH 3JIEMEHT. 3HAKW XUMHYECKHX
aneMeHTOB. llpocThle M cnokHble BemiecTBa. BaneHTHOCTb. 3axkon nocmosncmea cocmasa
sewecmsea. Xumudeckue Gpopmyinbl. Mamekcel. OTHOCHTENbHAS aTOMHAs U MOJIEKYJISIpHAST MAaCCHI.
MaccoBas A0 XUMHUYECKOTO 3JIEMEHTa B COCIUHEHUHM. 3aKOH COXPaHEHHUS MacChl BEIECTB.
Xumuyeckue ypaBHeHusA. KosdduumeHTbl. YcnoBUS W NPU3HAKH TPOTEKAHUS XUMHUYECKHX
peakuuii. MoJib — eIMHMIIA KOJMYECTBa BeuecTsa. MoisipHas Macca.

Kucnopoa. Bogopon

Kucnopon — xumuyeckuil sneMeHT M mpocTtoe BemecTBo. O3on. Cocmas 6030yxa.
Ousnyeckue W XUMHUYECKHE CBOMCTBa Kuciopona. [lomydyeHue M mpuUMEHEHUE KHCIOpOJa.
Tennosoti 3¢ppexm xumuueckux peaxyuu. Ilowsmue 06 5K30- U IHOOMEPMUUECKUX DeaAKYUSIX.
Bopopoa — XMMUYECKMH 3JIEMEHT M MPOCTOE BEIECTBO. PU3MYECKHE M XMMHUYECKHE CBOWCTBA
Bojopona. Ilomyuenue Bomopona B nabopatopuu. [lonyuenue 6000poda 6 NpOMbIULLIEHHOCHIU.
Ilpumenenue 6odopooa. 3akon ABoraapo. MonspHbili 00beM razoB. KadecTBeHHbIE peakldd Ha
razoo0pasHbie BeriecTBa (KUCIOPO, Boaopoid). OObeMHBIE OTHOIICHHUS Ta30B MPU XHUMHYECKUX
peaKIusx.

Boaa. PacTBopsl

Booa 6 npupooe. Kpyeosopom 6001 6 npupode. Qu3uueckue u xumuyeckue c80UCmsead 00bl.
PactBopel. Pacmeopumocms eewgecms 6 6ode. KoHneHTpamusi pacTBopoB. MaccoBas mons
PacTBOPEHHOTO BEILIECTBA B PacTBOPE.

OcCHOBHBIE KJIaCChl HCOPTAHMYECKUX COeIMHEeHUI

Oxcunpl. Knaccuduxanms. Homenknarypa. Qusuueckue ceoticmea oxkcudos. XUMHUECKUE
cBoMcTBa OKCHIOB. [lomyuenue u npumenenue okcuoos. QOcHoBanus. Kriaccudukarms.
Howmenknarypa. Quzuueckue ceoucmea ocnoganuti. [lonyuenue ocnoganuu. XAMUYECKUE CBOMCTBA
ocHoBaHui. Peaknms neirpanuzanuu. Kucnotel. Knaccudukanus. Homenknarypa. Qusuueckue
ceoticmea xuciom. Ilonyuenue u npumenenue Kuciom. XHUMHUYECKHE CBONCTBA KHCIOT.
Wuaukatopel. 3MeHeHHe OKpacKu HHIMKATOPOB B pa3nuuHbiXx cpenax. Comu. Kmaccudukarms.

Howmenknarypa. @usuueckue ceoucmea coneu. llonyuenue u npumenenue cosneu. XAMHYECKHUE



CBOMCTBa coyieil. ['eHeTHYecKas CBsI3b MEXK/Y KjacCaMu HEOPTraHWYECKUX COCNUHEHHU. [Ipobiema
0e30nacHo20 UCNOIb308aHUSA BEUWECNE U XUMUUECKUX PeaKyull 6 No8ceOHesHoU xcusHu. Tokcuynble,
2oprodue u 63pbl8oonacHvle sewecmea. bvimoesas xumuueckas cpamomuocme.

Crpoenue aroma. Ilepuoauyeckuii 3aKOH W NEePUOAUYECKAS CHCTEMAa XHMHMYECKHX
anemMenToB .. MeHaeieeBa

CrpoeHue aroma: sapo, 3HepreTuueckuil ypoBeHb. Cocmas adpa amoma: npomomsi,
HeumpoHvl. HM3zomonwel. llepuogumueckuii 3akon J.M. Menneneesa. Ilepumoanueckass cucrema
xuMuueckux 35eMenToB J[.M. MenaeneeBa. @u3nueckuii CMBICT aTOMHOTO (TTOPSIKOBOTO) HOMEpPA
XMMHUYECKOIO 3JIEMEHTa, HOMEpa TIpynmnbl M IepuoAa Nepuoanyeckon cucreMbl. CtpoeHue
HHEPreTUYECKUX YpOBHEW aTOMOB MEpBBIX 20 XUMHUYECKUX 3JIEMEHTOB MEPUOJUYECKON CUCTEMBI
.. MenaeneeBa. 3aKOHOMEPHOCTH MU3MEHEHHSI CBOMCTB aTOMOB XMMHYECKHX HJIEMEHTOB M HX
COEIMHEHUI Ha OCHOBE NOJIOKEHUs B nepuoauudeckoil cucreme .M. MenzaeneeBa u cTpoeHHs
aroMma. 3Hauenue [lepuoandeckoro 3akona JI.1. Menneneena.

CtpoeHue BelecTB. XUMUYECKAasi CBA3b

DnekmpoompuyamenbHOCMs AMOMO8 Xumuyeckux d1emenmos. KoBaleHTHas XUMHUYECKas
CBsI3b: HEMOJIApHAS U MOJspHasA. [lowamue o 8000pOOHOU C6a3U U ee GIUAHUU HA (u3udecKue
ceolicmea eeujecmé Ha npumepe 600vl. VIOHHas CBs3b. MeTalimdeckas CBS3b. 1unoi
KPUCMALIUYECKUX PeuwemoK (AmoMHas, MOAEKYIAPHAs, UOHHAS, Memalludeckas). 3aeucumocms
@uszuueckux ceoticme eewjecms om muna KPUCMaiiuieckou peuemru.

XumMn4yecKkue peakiuu

Ilouamue o ckopocmu xumuueckou peaxyuu. Dakmopwl, eruAOWUE HA CKOPOCMb
xumuyeckou peaxkyuu. Ilonamue o xamanuzamope. Knaccupukanus XUMHUYECKMX peakUUd IO
pa3IUYHBIM TPU3HAKAM: YHUCIY W COCTaBYy MCXOJHBIX M TIOJYYCHHBIX BEIIECTB; HW3MEHEHUIO
CTENEHEN OKMCIIEHHUS] aTOMOB XHMHMUYECKHX 3JIEMEHTOB; IMOTJIOIIEHUIO WIHA BBIJICJICHUIO 3HEPIUH.
DIEKTPONUTHYECKAsT JUCCOLMAIUSA. DIEKTPOIUTH U HEANEeKTPOoauThl. oHbl. KaTHOHBI U aHHOHBI.
Peakiiuu nonHoro oOMeHa. Y CIOBHs MPOTEKAHMS PEAKIIMl HOHHOTO OOMEHa. DJIEKTPOIUTHUYECKAs
JCCOLIMaIUsl KUCIOT, 1menodei u coieil. Crenenp okucienus. OnpeneneHue CTeneHn OKUCICHUS
aTOMOB XHMMMYECKUX D3JEMEHTOB B coenuHeHusx. Oxucnurens. BoccranoBurens. CymHOCTH
OKUCITUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA.

Hemeranasl 1V — VII rpynn u ux coennnenuns

[lonoxkeHne HeMeTAITIOB B MNEPUOJUYECKOM CHUCTEME XHUMHYECKHX dieMeHToB J[.H.
MengeneeBa. OOmue cBOICTBa HeMeTaIOB. ['ajmoreHnl: (U3MUYECKWE M XMMHYECKHE CBOWMCTBA.
CoerHEeHUs TaloreHOB: XJIOPOBOJOPO/I, XJIOPOBOIOPOIHAS KUCIOTa U ee coiu. Cepa: Gpuzndeckue
U XuMH4Yeckre cBoicTBa. COENMHEHHS CEPhl: CEPOBOIOPOMA, CYIb(UIbI, OKCUILI cepbl. CepHas,

cepHuUCmas U cepo8ooopooHas KUCIomvl U UX CONU. A30T: pU3NYECKUEe U XUMUYECKUE CBOMCTBA.



Ammuak. Comu ammonus. Okcunbl a3ota. A3oTHas KucioTa U ee conn. Pocdop: puzmveckue u
xummnaeckne cporictBa. Coenuaenus gocdopa: okcun pocdopa (V), oprodochopHas kuciora u ee
coiu. Yriepona: (pm3ndYeckue M XUMHUYECKHUE CBOWCTBA. Aniomponus yenepooa: aimas, epagum,
kapoun, gyrnepensvt. Coequnenus yriepoaa: okcunnl yraepoaa (II) u (IV), yroneHas kucioTa u ee
coi. Kpemuuti u e2o coeOuHeHus.

MeTajljibl M MX COEMHEHHS

llonooicenue memannoe 6 nepuoouyecKol cucmeme Xumudeckux onemenmos J{.H.
Menoeneesa. Memannvl 8 npupooe u obuwue cnocoobwt ux nonyuerus. Obwue usuueckue ceolicmaa
memannog. OOIME XUMHYECKHE CBOMCTBA METAJUIOB: PEAKIMM C HEMeTaJlJlaMH, KHUCJIOTaMH,
COJIIMHU.  DNeKMpOXUMUYecKull pso Hanpsaxcenut memannos. lllenodynsle MeTaluibl M UX
coequnenus. lllenoyno3zemMenbHble METAUIBI U MX COeAMHEHHS. AOMUHHHA. AMQOTepHOCTH
okcuaa W ruapokcuaa amomunus. JKemezo. CoequHeHHs] Kelle3a M HUX CBONCTBA: OKCHBI,
ruapokcuabl U conu xenesa (11 u II1).

IlepBoHaya/ibHBIE CBeIEHUS 00 OPraHUYECKUX BelllecTBax

[lepBoHauaIbHBIE CBEIEHUS O CTPOCHHM OPTraHMYECKUX BEIIECTB. YTJIEBOJOPOIBI: METaH,
9TaH, ATUIIEH. M CMOYHUKU Y2l1e86000p0008. NpUpOOHbLiL 2a3, Heghmb, yeorb. Kuciopoaconepsxaiiue
COEIMHEHUS: CIUPTHI (METAaHOJ, STAaHOJ, TJUIEPUH), KapOOHOBBIE KHUCIOTHI (YKCYCHasi KHCIOTa,
AMHHOYKCYCHAsl KHCJIOTa, CTEAPHHOBAS M OJICMHOBAsI KHCJIOTHI). BHOJIOTHYECKN Ba)KHbBIE BEILIECTBA:
KHPBI, TIIOK03a, OCNKU. Xumuueckoe 3azps3HeHue OKpyicarowell cpeovl U e2o nociedCmeus.

THnbI pacYeTHHIX 32124

1. Beruucnenre MaccoBoi 101 XMMHUYECKOTO 3JIEMEHTa MO0 (GOopMyIIie COSMHEHUS.

Ycemanoenenue npocmetiweli gopmynvl eewjecmea no Macco8ublM  O00NAM XUMUYECKUX
91eMEeHMO8.

2. Bbraucnenus mo XMMHUYECKUM YpaBHEHHSIM KOJIMYECTBA, 00beMa, MacChl BEIIECTBA
10 KOJINYECTBY, 00BEMY, MACCE PEareHTOB WU NMPOJYKTOB pEaKLUH.

3. Pacuer MaccoBo# 10111 paCTBOPEHHOTO BEUIECTBA B PACTBOPE.

IIpuMepHbIe TeMbI MPAKTHYECKUX PadOT:

1. JlaGopaTtopHoe 0bopynoBaHHe U IpHUeMbl oOpaieHus ¢ HuM. [IpaBuia 6e3omacHoi
paboThl B XUMHYECKOH J1abopaToOpHH.

2 OuucTka 3arpsA3HEHHON OBAPEHHON COJIH.

3 [Ipu3Haky NpoTEeKaHUS XUMHUYECKUX PEAKIUH.

4. [Tony4yeHnue Kuciopoia ¥ M3yuyeHHe ero CBOMCTB.

5 [Tony4yeHnue BoopoJa U U3y4EHHE €ro CBOMCTB.

6. [IpuroroBneHue pacTBOPOB C ONPEIEICHHOM MacCOBOM JOJEH pPacTBOPEHHOTO

BE€IICCTBA.



7. Pemrenne SKCIICPUMCHTAJIBHEBIX 3aaa4 110 TEMC «OcHOBHBIE KIaCChI HCOPTraHNYECCKUX

COCIUHEHUI».

8. Peakuiuu noHHOro oomMeHa.

9. Kauecmeennvle peaxyuu na uonvl 6 pacmeope.

10.  Ilonyyenue ammuaxa u uzyuenue e2o c80UCMS.

11.  Ilonyuenue yenexucnozo eaza u uzyienue e2o c8OUCMS.

12. Pemenne skcnepuMeHTanbHbIX 3a1a4d no teme «Hemeramnst IV — VII rpynm u ux
COCTUHEHUNY.

13.  Pemenue sxcnepuMeHTaNbHbIX 3a7a4 10 TeMe «MeTaibl U UX COEAUHEHUSI.

IInanupyemMbie pe3y/bTaTbl 0CBOCHHS Y4eOHOro nmpeaMera « XuMHsD» I 8 kiacca

MeTaHp CAMCTHBIMU pe3yiibTaTaMnu 10 XUMHH ABIAOTCA:

1) BlageHWe  yHUBEPCAJIBHBIMH  E€CTECTBEHHO-HAyYHBIMH  CIIOCOOAMHU  JI€ATEIBbHOCTH:
HaOJroIeHue, U3MEPEHUE, SKCIEPUMEHT,  yuyeOHOe  HCClellOBaHHMEe; IPUMEHEHHE OCHOBHBIX
METOAOB TO3HaHUS (CUCTEMHO-MH(OPMAIMOHHBIA aHajIu3, MOJAEIMPOBAHUE) Ul W3Y4YECHUs
pa3IMYHBIX CTOPOH OKpY’Karollel IeHCTBUTENbHOCTH;

2) UCHONB30BaHUE YHUBEPCAIBHBIX CIOCOOOB JIEATEILHOCTH TI0 PEIICHHIO0 MpoOjeM Hu
OCHOBHBIX WHTEJJIEKTYaTbHBIX oreparui: HCIIOJIb30BAHHE OCHOBHBIX
MHTEJJICKTYaIbHBIX OIepaluii: dbopmynupoBaHue TUIIOTE3,  aHaJlu3 U  CHHTE3,
CpaBHEHHE, 000011IeHHE,CHCTEMATH3allNs, BBISBIICHHE MPUYUHHO-CIICICTBEHHBIX CBS3€H, TTOMCK
aHaJIOTOB;

3) YMCHHEC I'CHCPUPOBATH UACHU U ONIPCACIIATL CPCACTBA, HeO6XOI[I/IMLIe IJIg UX peaJin3alnuu,

4) YMCHHE OIIPECACIIATE LICIIN U 3aJa4r JCATCIbHOCTH, BBIGI/IpaTB CpeACTBa pCaiu3allu OCJIN U
MNPUMCHATDH UX HaA IIPAKTUKCE,

5) HCIIOJIb30BAHUC PA3JIMYHBIX UCTOYHUKOB JI MMOJIYICHUA XHUMHYECKOH I/IH(l)OpMaI_II/II/I.
HpeI[MeTHI)IMI/I pe3yjbTaTaMU 11O XUMUU ABJIAKOTCA:

HepBOHa‘-la.]'ll)Hble XUMHUYECCKHUEC TTIOHATHUSA

¢ OIIMCBIBATH CBOMCTBaA TBép)II)IX, KUOKUX, ra3oo6pa3HHx B€IICCTB, BBIACIIAA nux
CYIICCTBCHHBIC ITPHU3HAKU

¢ XapaKTCpU30BaTb BCHIECTBA IIO COCTaBy, CTPOCHUIO U CBOﬁCTBaM, YCTaHAaBJIMBATb
MNPUIUHHO-CIICACTBCHHBIC CBA3U MCIKIY JaHHBIMU XapPaKTCPHUCTUKaAMH BCUICCTBA,

¢ PaCKpbIBATb CMBICI OCHOBHBIX XHUMHUYCCKUX MOHATHUH «aTtoM», «MOJICKYJIa»,
«XUMHAYECKUH OJICMCHT), «IIPOCTOC BEIIECTBO», «CJIOXKHOC BCIIECTBOY,
«BAJICHTHOCTB», HCIIOJIB3YSA 3HAKOBYIO CUCTEMY XUMUU;



* H300pakaTb ~ COCTAaB MPOCTEHIIMX  BEIIECTB C TOMOILIbI0  XUMHYECKHX  (opmyn
U CYIIHOCTb XMMHYECKUX PEAKLUH C IOMOLIbI0 XUMUYECKUX YPABHECHUI;

* BBIYHUCIIATh OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO UM MOJISIPHYIO MAacChl BEIECTB, a TaKXkKe
MacCOBYIO JIOJIIO XMMHYECKOrO D3JEMEHTa B COCAMHEHHUSAX JUIS OLEHKH HUX MPaKTUYECKOM
3HAYUMOCTH;

¢ CpaBHUBATH 110 COCTaBy OKCHJIbl, OCHOBAHUS, KHUCJIIOTBI, COJIN,

* KJIaCCI/I(i)I/II_II/IpOBaTB OKCHJbI 1 OCHOBAHUA I10 CBOfICTBaM, KHCJIOTBI U COJIM 11O COCTABY,

* ONKUCHIBATH COCTaB, CBOMCTBA M 3HAYCHHUE (B MPHUPOJIC U MPAKTUUYECKON NEATETbHOCTH
YeJIoBeKa) MPOCTHIX BEIIECTB — KMCIOPOAa U BOJOPOA;

* 110JIb30BATHCSI TAOOPATOPHBIM 000PYIOBAHUEM M XUMUYECKOU MOCYA0M;

* POBOJIUTh HECJOKHBIE XMMHUYECKHUE OMBITHI U HAOMIOJEHUS 32 W3MEHEHUSMU CBOWCTB
BEIIECTB B IPOLECCE UX IpEeBpallleHui; cOO0JIt0/IaTh MpaBuia TEXHUKU O€30IacHOCTH IpU
MIPOBEICHUH HAOJIOICHUI U OTBITOB;

® pas3in4yatb SKCICPHUMCHTAJIbLHO KHCJIOTHI u IIIéJIO‘-II/I, MOJIB3YACh HMHIAUKATOPaAMMU;
OCO3HaBaTh HEOOXOJUMOCTh COOJNIIOJICHUS Mep 0e30MacHOCTH MpHU OOpallleHuu C KHUCIOTaMU H
HieI049aMHu.

* IPaMOTHO 00paIIaThcs ¢ BEIIECTBAMU B TOBCEIHEBHOMN KU3HU;

* 0CO3HaBaTh HEOOXOIMMOCTH COOTIOICHUS MPABHII SKOJIOTHUECKH 0€3011acCHOTO MOBEICHHS
B OKPYKaroIeH MPUPOJIHON CpeIE;

¢ IOHUMAaTh CMBICII H HGO6XOI[I/IMOCTI) CO6J'IIOI[€HI/I$I HpC]lHPICElHPIﬁ, npeajaracMbix B
WHCTPYKIHUSAX 110 UCTIOJIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMUU U JIP.;

* HCIIONIB30BaTh MPUOOPETEHHBIE  KIIIOUEBBIE  KOMIIETEHTHOCTH  TPU BBINIOJHEHUU
HCCIIEIOBATENLCKUX TMPOEKTOB MO W3YYEHHUIO CBOMCTB, CIIOCOOOB MOJIYYEHUS U PACHO3HABAHUS
BEIIIECTB;

°pa3sBUBaTb KOMMYHUKATUBHYIO KOMIICTCHTHOCTH, MCIIOJIB3ysad CPCACTBa YCTHOﬁ n
NUCbMEHHOW KOMMYHHMKAllMd  Ipu paboTe ¢ TEeKcTaMu Yy4eOHHMKAa U JONOJHUTEIbHON
JTUTEpPATypOid, CIPABOYHBIMHU TaOJUIIAMHU, MPOSIBIATh TOTOBHOCTh K YBAKEHUIO WHOW TOYKHU
3peHus IpU 00CYKIEHUU Pe3yIbTaTOB BHIMOTHEHHON pabOTHI;

* OOBEKTHBHO OIlEHUBaTh WHPOPMAIIMI0O O BEHIECTBAX M XMMHYECKUX TIPOIEccax,
KPUTUYECKH OTHOCUTBCA K TICEBJOHAYYHOM WHQOpManuu, HEI0OPOCOBECTHON  peKiame,

K&C&IOHIGﬁCfI HCITOJIb30BAHHUA Pa3JIMYHBIX BEIICCTB.



Crtpoenue atoma. Ilepumoamueckuii 3aKOH M NepuoanyecKas cucremMa
xumMudecknx  3jgemMeHToB /I, . Menaeseena.

* pacKpbIBaTh CMBICH niepuoandeckoro 3akona J[. 1. Menpaeneena;

* ONMCHIBATh M XapakTEepU30BaTh TaOMUYHYIO (OpPMY TIEPHOJUYECKONH  CHCTEMBI
XUMHYECKHUX IJIEMEHTOB;

* XapaKTEepU30BaTh COCTAB ATOMHBIX SAEP M PACHPEICICHHE 4YHUCIa DJJIEKTPOHOB IO
ANEKTPOHHBIM CJIOSIM aTOMOB XWMHMYECKHUX DJJIEMEHTOB MAJIbIX [EPHOJIOB MEPUOINYECKOMN
CHCTEMEI, a TAKXKE Kalus U KaJlbIIK,

* OCO3HABaTh HAy4YHBIC OTKPBITHS KaK pe3yibTaT IJIUTEIBHBIX HAOJIOICHUMA, OMBITOB,
HAay4YHOU MOJIEMUKH, TPEOIOJIEHHUS TPYIHOCTEN U COMHEHUM.

* OCO3HaBaTh 3HAYCHUE TEOPETHUYECKUX 3HAHUU Ui MPAKTUYECKON JEsATEIbHOCTU
YEII0BCKA;

* ONKUCHIBATH U3yYEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSSI JIOTUKY CUCTEMHOTO aHAJIN3a;

* IPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSX  IEPUOJUYECKOM  CHCTEMbl  XUMHYECKHX
3JIEMEHTOB JIJII OOBSICHEHUS Y TIPEIBUICHHS CBOMCTB KOHKPETHBIX BEIIIECTB;

*pa3BUBaTh MH()OPMAIMOHHYIO KOMIIETEHTHOCTh MOCPEICTBOM YIIyOJjeHHs 3HaHWi 00
MCTOPUM CTAHOBIICHUSI XUMUYECKON HAyKH, €€ OCHOBHBIX IOHATHI, IEPUOANYECKOr0 3aKOHA KaK
OJHOTO W3 BAXKHEWILIHMX 3aKOHOB IPUPOABI, & TAKXKE O COBPEMEHHBIX IOCTHKECHHUSX HAyKH W
TEXHHKH.

Ctpoenue BellecTB. XUMUYECKAasl CBSA3b

* pa3nuyaTh BUIbl XUMUYECKON CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJIAPHYIO, KOBAJICHTHYIO
HETIOJIIPHYIO U METAJUTMYECKYIO;

* U300pakaTh DJIEKTPOHHO-UOHHBIE (POPMYNBI BEMIECTB, OOpPA30BAaHHBIX XUMHYECKHUMHU
CBSI3SIMU PA3HOTO BHJIA;

* BBISIBJISITh 3aBUCHMOCTh CBOMCTB BEHIECTB OT CTPOEHUS HMX KPUCTAUIMYECKUX PEHIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJTINYECKUX;

* OMUCHIBATH U3YYCHHBIE OOBEKTHI KAK CHCTEMBI, TPUMEHSIS IOTUKY CHCTEMHOTO aHalln3a;
XuMHYeCKHe peakunu

* OOBSICHATh CYTh XHUMHYECKHX TMPOIECCOB U WX NPUHIUNUAIBHOE  OTJIIMYUE OT

buznyecKux;

¢ Ha3bIBaThb MMPU3HAKHU U YCIIOBUSA IMPOTECKAHUA XUMHUUCCKHUX peammﬁ;



* YCTaHABJIMBATh MPHUHAJJICKHOCTh XMMHMUYECKON peakiuu K ONpeNe€HHOMY THIY I10
OJTHOMY U3 KJIACCU(HUKAIIMOHHBIX MPU3HAKOB: 1) M0 YMCIY M COCTaBY MCXOJHBIX BEIIECTB U
IPOAYKTOB peaklUMH (peakluuu COEIMHEHUs, pa3JoXKEHHs, 3aMelleHHss U OoOMeHa); 2) 1o
BBIJICJICHUIO WJIM TOTJIOIIEHHIO TEIUIOTHI (Peakiuu SK30TEPMHUECKUE U SHIAOTECPMHUYECKHUE);
3) IO M3MEHEHUIO CTENEHEW OKHUCIIEHUS XMMHUYECKHX DJIEMEHTOB (PEaKIMH OKUCIUTEIhHO-
BOCCTAaHOBHUTEJBHBIC); 4) O 0OpAaTUMOCTH TIpoliecca (peakiuu 00paTuMble 1 HEOOpaTUMBIE);

* COCTABJIATh YpPABHEHHUS JJIEKTPOJUTHUECKON JHMCCOLMALMU KHUCIIOT, LIEJIOUel, coeil;
NOJIHBIE W COKpAlIEHHbIE MOHHBIC YPaBHEHHS peakuuii OOMEHa; YypaBHEHHUS OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUI;

* COCTaBJIATh YPaBHEHUS PEAKIUil, COOTBETCTBYIOUIMX MOCIEJOBATEIBHOCTU («IIETIOYKE»)
MpeBpaIeHU HEOPraHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

* BBISIBIISITH B TPOIIECCE DKCIEPUMEHTA MPU3HAKH, CBUACTEIHCTBYIOIINE O MPOTEKAHUU
XUMHUYECKON PEeaKIlnu;

* OTIPEACTIATh XapaKkTep Cpelbl BOJHBIX PACTBOPOB KHUCIOT W IIEIOYEH MO M3MEHEHHIO
OKpPAacK{ MHJIMKAaTOPOB;

* COCTaBJISITh MOJIEKYJISIPHBIC M TIOJHBIE WOHHBIC YPAaBHEHUS 1O COKPAMIEHHBIM MOHHBIM
YpaBHEHUSIM;

* IPUBOJUTH MPUMEPHl peaKuil, MOATBEPKIAIOIMX  CYIIECTBOBAaHHE  B3aMMOCBS3U
MEXy OCHOBHBIMH KJIACCAMU HEOPTraHMUYECKUX BEIECTB;

* IPOTHO3UPOBATh PE3YNbTaThl BO3IACHCTBUS PA3NUYHBIX (DAKTOPOB Ha HM3MEHEHHE
CKOPOCTH XMMHYECKOU PEaKLINH;

* IPOTHO3UPOBATh PE3YNbTATHl BO3JEHCTBHA pa3NWYHBIX (HAKTOPOB Ha CMEIICHHE
XUMHUYECKOT'O paBHOBECHSI.

Bopna. PacTBopsl

* IPUTOTOBJIATH PACTBOPHI C OMpPeAETIEHHON MacCOBOI J10J1ei pacTBOPEHHOTO BEIIECTBA,

OcHOBHbBIE KJIACCHI HEOPTAaHUYECKUX COeTMHEeHMit

* OTIpECTIATh TPUHAUICKHOCTh HEOPTraHMYECKHX BEHIECTB K OJHOMY W3 HW3YYEHHBIX
KJIACCOB/TPYIII: METAIIBl ¥ HEMETAJUTBI, OKCHJIBI, OCHOBAHHS, KUCIIOTHI, COJIH;

* COCTaBJIATH (hOPMYJIbI BEIIECTB 110 UX HA3BAHUSAM;

* OTpEAETATh BaJICHTHOCTh M CTENIEHb OKHCIICHHS JIEMEHTOB B BEILIECTBAX;

¢ COCTaBJIAThb (bOpMy'J'IBI HCOPTaHNYCCKUX COCIUHEHHMH IO BAJICHTHOCTSIM M CTEICHSIM



OKHCJICHUS JIEMEHTOB, a TaK)Ke 3apsijiaM HOHOB, YKa3aHHBIM B TaOJIUIIE PACTBOPUMOCTH KHUCIIOT,
OCHOBaHMI U COJIEH;

* Ha3bIBaTh OOIIME XUMUIECKIE CBOMCTBA, XaPAKTEPHBIC JIJIsl TPYIIT OKCHIOB: KHCIOTHBIX,
OCHOBHEIX;

* Ha3bIBaTh OOIIME XHWMHUYECKHE CBOWCTBA, XapaKTEPHBIC I KaXIOTO H3 KJIacCOB
HEOPraHWYECKUX BELIECTB: KUCJIOT, OCHOBAHUH, COJICH;

* IPUBOJUTh TPUMEPHl  PEaKIUi, MOATBEPKIAAIOLINUX XHMHYECKHE  CBOMCTBA
HEOPraHWYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUM U COJIEH;

* ONPECINATh BEIIECTBO-OKUCIUTEIb U BEIIECTBO-BOCCTAHOBHUTENb B OKHCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUSX;

* COCTABJIATh OKHUCIHUTEIHHO-BOCCTAHOBUTENBHBIN OanaHc (I U3YyYEHHBIX PEaKIuil) Mo
MPEJI0KEHHBIM CXEMaM PEaKIINii;

* IIPOBOIUTH JJAOOPATOPHBIE OIBITHI, TOATBEPIKIAIONINE XUMUICCKHNE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHWYECKUX BEIIECTB;

* IPOrHO3UPOBATh XUMUUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS,

* IPOrHO3UPOBATh  CIOCOOHOCTH  BEHIECTBA  MPOSIBISATH  OKHCIUTEIbHBIE 1R 0%
BOCCTAHOBUTEJIbHBIE CBOWCTBA C Y4ETOM CTEIEHEH OKHUCIEHHMS 3JIEMEHTOB, BXOIAILIUX B €ro
COCTaB;

* BBISIBJISITh CYILECTBOBAHME T€HETUYECKOM B3aMMOCBS3M MEXKIY BEIIECTBAMH B PANY:
MPOCTOE BEUIECTBO -OKCHJI -THAPOKCH]I -COJIb;

* OPraHU30BbIBATh, TMPOBOJWTH YUYEHUUYECKHE TMPOEKTHI TI0 HCCIEAOBAHHIO  CBOWCTB

BCIICCTB, UMCIOIINX BAXKHOC NPAKTHYCCKOC 3HAYCHHC.



Conep:kanue y4eOHOro nmpeaMera 1Jis 8 Kiacca
IlepBoHa4ya/ibHbIe XMMHYECKHE TOHSATHUSA

[Tpeamer XUMUU.  OCHOBHble MemoObl NO3HAHUA: HAOMI0O0eHUe, umMepeHue, IKCHepUMeHm.
HcTouyHukn  XUMUYECKOW WHQPOpMAIMU, €€ MOJY4YCHHE, AaHallu3 W NPEJCTABICHUE  €ro
pe3yibraroB. [loHSATHE O XMMHUYECKOM JJIeMEHTe W (popMax ero CyIIeCTBOBAHHUsS: CBOOOTHBIX
aToMax, TMPOCTBIX W CJOXHBIX BellecTBax. lera u eewecmeqa. OU3MUECKUE U XUMHUYECCKHE
senenns. [IpeBpamenuss BemiecTB. OTiaMUME  XUMHYECKHX PEAKIUU OT (QU3NYCCKUX SIBICHUM.
Ponme xumum B x)u3HH 4YenoBeka. Xemohwius u xemModooOus. Kparkue cBeneHuss W3 HCTOPHHU
BO3HUKHOBEHUS W DPA3BUTHUSA XUMHHU. POJIb OTEUECTBEHHBIX YUCHBIX B CTAHOBJICHHH XMMHUYECKOU
Hayku — paborsl M. B. JlomonocoBa, A.M. byrneposa, JI. 1. MenneneeBa. Xumuueckas
CUMBOJIMKA. 3HAKH XHUMHYECKHUX DIIEMEHTOB H MMPOUCXOKACHUEC HUX Ha3zBaHuu. XUMHUUECKHUE
dopmynbel. MHmekcsl U kodduimenTsl. OTHOCUTENBHBIE aTOMHASS M MOJEKYISIpHas Macchl.
[Tepuonuueckas cucTeMa Kak CIpaBOYHOE TmocoOue JUisi TOJIydeHHs CBEIEHHH O
XUMHYECKHX JJIeMeHTaX. YucThle BemecTBa U cMmecH. CIOCOOBI pasfelieHus cMeceil. ATOoM.
Monekyna. XUMHYECKHH »dJeMEHT. 3HAaKM XUMHYECKHX »JiieMeHTOB. IIpocTeie U CllOXHBIE
BellecTBa. BaneHTHOCTD. 3axon nocmosancmea cocmasa eeujecmaa. MaccoBasi 10515l XUMHYECKOTO
9JIEeMEHTa B COCIMHEHUU. 3aKOH COXPAaHEHHS MacChl BEIIECTB. XUMUYECKUE YPABHEHUS. Y CIIOBUS U
IIPU3HAKYU MPOTEKAHUSI XMMUYECKUX peakiuuid. Moap — equHuna Konu4decTsa Bemecrsa. MoirsipHas
macca.

Hemoncrpanuu. 1. Moaenu (mapocrepkHeBbie u Ctroapra—bpurie6a) pa3ianuHbIX TPOCTHIX U

cloXxHbIX BenecTB. 2. Konnekuus crekissHHOM xuMmuyeckoit mocyabl. 3. Konekuus marepuaioB
Y U3JeJIUN U3 HUX HA OCHOBE aloMHuHM. 4. B3aumopeiicTBue Mpamopa ¢ KUCIOTOW U IOMYTHEHUE

U3BECTKOBOM BOJIBI.

JIaGopatopHble onbIThl. 1. CpaBHEHHE CBOWCTB TBEPIBIX KPUCTALIMUECKUX BELIECTB H
pactBopoB. 2. CpaBHEHHE CKOPOCTH HCHApeHUs] BOJbI, OJEKOJOHA M ATUJIOBOIO CHUpTa C
(GuIbTpOBAIbHON Oymaru.

Crtpoenne aroma. Ilepuoguyeckmii 3aKOH W TMeEPUHOAUYECKAS CHCTeMa XHMHUYECKHX
sjemenToB JI.M.MenpaeieeBa

AToMBl Kak ¢opMa CYIIECTBOBAHHUS XUMHUYECKHX »dieMeHTOoB. CTpoeHue aroma: sapo,
sHepreTuueckud  ypoBeHb. Cocmas sA0pa amoma: NpoOmMoHsl, HeumpoHvl. H3omonsi.
ITepnonnueckuii 3axoH .M. Menneneesa. llepuonuueckas cucreMa XuMUYECKUX dneMeHToB [[. 1.
MengeneeBa. ®dusnueckuii CMbICI aTOMHOTO (IOPAJKOBOTO) HOMEpPa XMMHMYECKOTO 3JIEMEHTa,
HOMEpA TPYIIBI U IEpUoa NEPUOINUECKON cucTeMbl. CTpoeHHEe SHEPTeTUUECKUX YPOBHEH aTOMOB
nepBbIX 20 XMMHUYECKUX JIEMEHTOB nepuoandeckoi cucremsl .M. MenneneeBa. 3akOHOMEpPHOCTH
W3MEHEHHSI CBOMCTB aTOMOB XMMHMYECKHX DJIEMEHTOB M MX COCJIMHEHHN Ha OCHOBE ITOJOXKEHHS B
nepuoanueckoi cucreme J[.M. MenaeneeBa u crpoenus aroma. 3Hauenue Ilepuoanieckoro 3akoHa
JI.1. MenpeneeBa.

JeMmoHcTpanmy. Mogenun aToMOB XHMMHUYECKMX 3JeMeHTOB. llepuonnueckas cucrema

xummudeckux 3neMeHToB /1. 1. MennaeneeBa (paznuanbie GOpMBI).



JlaGopaTopHbie onbITH. 3. MonenupoBaHue MPUHIIKIA ICHCTBUS CKAHUPYIOIIET0 MUKPOCKOTIIA.
CTpoeHue BemecTB. XUMUYECKAasl CBSA3b.

IloHATHE O METAIMYECKON CBS3U. ONeKMpooOmpuyamenbHOCms amomMos XUMUYECKUX
anemenmos. KoBaleHTHas XMMUYECKasl CBSI3b: HENOJSIpHAsl U MOJsipHAas. [lonamue o 6000pooHOll
C6A3U U ee GIUAHUU HA QuuyecKue ceolicmea eeujecme Ha npumepe 600bl. VIOHHasE CBS3b.
Mertannuyeckass CBsI3b. Tunvl KpUCMANIUYECKUX DEUlemoK (AmOMHAs, MONEKYIAPHAS, UOHHAA,
Memannudeckas). 3a8UcCUMOCMb QU3UYECKUX CBOUCME Gewecme Om Muna Kpucmaiiuieckol
peuemxu.

JlaGopatopHbie onbITHL. 4. M3roToBieHHe Mojeneld MOJIeKysl OMHAPHBIX COEAMHEHHM.

Kuciopoa. Bonopoa

[TonoxxeHne MeTamioB U HEMETAUIOB B llepuoandeckor cucreMe XMMUYECKUX 3J€MEHTOB /I,
N.MenneneeBa. Baxueiimme mnpocThie BeUIeCTBA —  METaIbl  (KeIe30,  aTlOMHHUM,
KaJblUii,MarHuii, HaTpui, kanuil). Bakueiiimme mpocThie BellecTBa-HEMETaIbl, 00pa3oBaHHbBIC
aTOMaM{ KHCIIOpOJa, BOJOpOAa, aszoTa, cepbl, ¢ocdopa, yraepoma. MojaeKyabl MPOCTHIX
BEILECTB-HEMETAJUIOB — BOJOPOJAA, KUCIOpOAa, a30Ta, TaloreHoB. Kucmopony — XUMHUECKHUI
3JIeMEeHT U mpocToe BemecTBO. O30H. Cocmas 6030yxa. Pu3nyecKkue U XMUMHUYECKHE CBOWCTBA
kucnopona. [lonydeHne W TpUMEHEHUE KHCIOpoAa. Tennogoll sghgexm Xumuueckux peaxyuil.
Tonamue 06 3k30- u 3ndomepmuveckux peaxyusx. Bogopoa — XUMHUECKUN 3JIEMEHT M MPOCTOE
BelecTBo. Pu3nueckue U XMMUUIECKHE CBOMCTBA Bojiopoa. [lonydenue Bogopoaa B 1abopaTopuu.
Tonyuenue 6o0opoda 6 npomviwnennocmu. Ilpumenenue sodopooda. 3akoH ABoraapo. MomsipHbIii
o0beM ra3zoB. KayecTBeHHbIE peakuMd Ha Trazoo0pa3Hble BelIeCTBa (KHCIOPOJA, BOAOPO).
OObeMHbIE OTHOILIEHUS Ta30B MPU XUMUYECKHUX PEAKIIHSIX.

Hemonctpanuu. [lonyuenue o3zona. OOpasubl OSIOr0 M CEPOro 0J0Ba, OEJIOro U KPacHOIrO
docthopa. HexoTtopbie MeTauibl U HEMETAUIBI C KOJIMYECTBOM BemiecTBa 1 MoJib. MOJSIpHBIA
00BeM ra3000pa3HbIX BEIIECTB.

JlaGopaTopubie ombIThl. 5. O3HaKOMIIEHHE C KOJUIEKIMEH MeTauioB 6. (O3HaKOMIIEHHE C
KOJIJIEKIIME HEMETAJIIOB.

OcHOBHbBIE KJIACCHI HEOPraHn4e€CKMuXx coeTHHEHU

Crenenp okucieHus. CpaBHEHHME CTENEHU OKUCIEHMSI M BajeHTHOCTH. OmnpezeneHue CTENeHU
OKHCIICHMsI ~ DJIEMEHTOB B OHHApHBIX  COEJMHEHUSX. bUHapHbIE COETUHEHUS HEMETAUIOB:
OKCH/[Ibl, JIETy4HE€ BOJOPOJHBIE COCIUHEHHS, nx COCTaB 151 Ha3BaHUA. Oxcupl.
Knaccugpukanus. Homenknarypa. @usuueckue ceoticméa oxcuoog. XUMHUYECKHE CBOWMCTBa
OKCHUJIOB. [lonyuenue u npumenenue oxcuoos. llpeacraButenn OKCHIOB: BOJA,  YIJIEKHCIbIN
ras, HeralieHas U3BECTb.

OcnoBanus. Knaccudukanus. Homenknarypa. Qusuueckue ceoiicmea ocnosanuti. [lonyuenue
ocHoganuy.  XVUMHMYECKHE CBOMCTBA OCHOBaHMW. Peakums  Helrtpanmusanuu. Kuciaorsl.
Knaccugpukanus. Homenknarypa. Qusuueckue ceoticmeéa kuciom. Illonyuenue u npumenenue
Kuciom. XUMHUYECKHE CBOWCTBAa KHUCIOT. MHaukaropbl. M3MeHEHHE OKpacKM HHIUKAaTOPOB B
pasnnuHbIX cpeaax. [lonstue o 1mkane kuciotHoctd (mkama pH).



Comu. Knaccudukamusa. Homenknarypa. Qusuueckue ceoticmea coneu. Ilonyuenue u
npumeHexue coaed. XUMUYECKHUE CBOMCTBA cojeil. ['eHeTmyeckas CBS3b MeEXIy KiaccaMu
HEOPTraHMYECKUX COCAMHEHHWH. [Ipobnema 6e30nachoco uUcnoib308aHus 6euwjecme U XUMUYecKux
peakyuti 8 nogceoHesHou dHcuzHu. ToxkcuuHvle, 2oprodue U 63pbleoonachvie geujecmsa. bvimosas
Xumuueckas epamomuocms. UucTeie BemiecTBa W cMecd. MaccoBas W oObeMHas 10U
KOMIIOHEHTa CMeCH. PacueTsl, CBA3aHHbBIE C UCIIOIb30BAHUEM MOHSITHS «IOJIS».

Hemonctpamuu. OOpas3ibl OKCHIOB, KHUCIOT, OCHOBAaHWUW M cojieil. Mojaenu KpUCTaUIMYeCKHX
pEelIeTOK XJopuaa HaTpus, aiMasza, okcunma yriepona (IV). KucnoTHo-menodynble MHAMKATOPHI,
W3MEHEHUE WX OKPAacCKM B PA3IMYHBIX Cpelax. YHHUBEpPCAJIbHBI WHIMKATOP M W3MEHEHHE €ro
OKpacku B pa3nnuHbixX cpeaax. [lkama pH.

JlaGopaTopHbie omnbIThl. 7. O3HAKOMJIEHHE C KOJUIEKIMEH OKCHAOB. 8. O3HaKOMJIEHHE CO

cBoicTBamu ammuaka. 9. KauectBeHnast peakuust Ha yriekucnsld ra3. 10. Omnpenenenne pH
pPacTBOPOB KHCIOTHI, €104 1 Bojbl. 11. Omnpenenenne pH numMoHHOTrO U sI0JJIOYHOTO COKOB Ha
cpese 1ionoB. 12. O3HakomJieHHWE C KoJulekiuen coneit. 13. O3HakomiieHHE ¢ KOJUICKIIHUEH
BCIICCTB C  pa3HbIM  TUIOM  KPUCTAJUIMYECKOH  pemierku.  V3rotoBieHue  Mojelei
KPUCTAIUTMYECKUX pemieTok. 14. O3HakomiieHHEe ¢ 00pas3loM TOPHON MOPOIBI.

XuMHn4ecKue peakiuu

[TonsTue sBIEHUN, CBA3AHHBIX C HM3MEHEHUSMH, MPOHCXOASIIMMHU C BEUIECTBOM. SIBIIEHUS,
CBSI3aHHbIE C U3MEHEHHEM KPHUCTAJUIMYECKOTO CTPOEHUS BEILLECTBA IIPU IIOCTOSSHHOM €ro COCTaBe,
—  (usmueckue aprneHus.  Dusnueckue SBIIGHUS B XUMHHM:  JUCTHIUISAIMS,
KPUCTAJTU3aIMsl, BBIMIAPDUBAHWE M BO3TOHKA BEIIECTB, (MIBTPOBAHUE W ILEHTPU(DYTHpOBAHHE.
SIBieHus, CBA3aHHBIE C M3MEHEHHEM COCTaBa BEIECTBA, — XUMHUYECKHe peakiuu. [IpusHaku u
YCIIOBUS NMPOTEKaHMUsI XUMUYECKUX PEaKLUil. BrleneHue TemnoTsl U cBeTa — peakluu FOpeHUs.
[TonsiTie 00 9K30 - U SHAOTEPMHUECKUX pPEAKUHUAX. 3aKOH COXPaHEHUs Macchl  BEILIECTB.
XuMuyeckue ypaBHEHUs.  3HAYEHUE WHJIEKCOB n  ko3pduuuenton. CocraBieHue
YPaBHEHHUH XMMUYECKUX peakluid. PacueTel 1o XMMHMUYECKMM YypaBHeHUsM. Pemienue 3amay Ha
HaXO0XJ/IEHWE KOJIMYECTBA, MAcChl WM oObeMa MPOAYKTa PEaKIHUM IO KOJIWYECTBY, Macce WU
0o0beMy MCXOJIHOTO BellecTBa. Pacdyersl ¢ MCMOIb30BaHUEM IMOHATHS «JOJs», KOIJla MCXOJHOE
BEILIECTBO JIaHO B BHUJIE PACTBOpa C 3aJaHHOW MacCOBOM [0JIE PAacTBOPEHHOIO BEIIECTBA WIIU
COJIEP)KUT OIPENEICHHYIO JOJII0 IPUMECEH.

Peakuum pasnoxennsa. IlpeacraBieHue o0 CKOPOCTHM XMMHMUYECKHX peakuuil. KaranusaTopsl.
CDepMeHTI)I. PeaKHI/II/I COCIMHCHMUA. Karanutnueckne M HEKaTaJIUTHUISCKHUE pCaKkuuu, O6paTI/IMI>I€ n
HeoOpaTuMble peakiuu. Peakiuu 3amenienus. P akTHBHOCTH METAJIIOB, €r0 MCIOJIb30BaHUE IS
IMPOTrHO3UPOBAHNA BO3MOXKXHOCTU IIPOTCKAHUA peaKquI MCXKAYy MCETaJlaMU MW KHCJIIOTaMH,
peakuuil BBITECHEHUs OJHMX METAJIJIOB M3 PacTBOPOB MX COJIEH APYTMMH MeTaulaMu. Peakuun
oOMeHa. Peakuum HeWTpanuzanuu. YcCIoBUS NPOTEKaHUs peakluii oOMeHa B pacTBopax Mo
KOHIIA.

Tunbl XUMUYECKUX PEAKLIHMM HA MPUMEPE CBOMCTB BOJBI. Peakuus pasiiokKEHUsT — DBIEKTPOJIU3
BOIBI. Peaknmu coemWHEHUS — B3aMMOJCHCTBHE BOJBI C OKCHIAMHM METANIOB W HEMETAJIOB.
VYcnoBue B3aMMOAEHCTBUSL OKCHIOB METAUIOB U HEMETAJUIOB ¢ BOJOM. lIoHATHE «THUAPOKCHUIBI».
Peaknmuu 3amemeHust — B3aUMOJENCTBUE BOALI C MeTajulaMu. Peakmuu oOMeHa —
TUJIPOJIN3 BEILIECTB.

Jemonctpanuu. Ilpumeps! ¢pusnueckux siBICHUN: a) MIaBieHue napaduna; 6) BO3roHKa Hoja



i OCH30MHOW KHCIIOTHI, B) PAaCTBOPEHHME OKpAIICHHBIX coJiel; T) audy3us TyIIUCTBHIX
BEUIECTB C TOpAILIEH JaMIOYKM HakaiauBaHUs. [IpuMepbl XMMHUYECKMX SIBICHUMN: a) TOpPEHHE
Mmaraus, ¢ocdopa; 0) B3aUMOACUCTBHUE COJNSIHOW KHCIOTBI C MPaMOpPOM WM MEJOM; B)
nonydyeHue rugapokcuga menu (Il); r) pacTBopeHHe MONMYYEHHOTO THIPOKCHAA B KHUCIIOTax; J)
B3aumojeiicteue okcuaa menu (II) ¢ cepHOil KMCIOTOH NpHM HarpeBaHUU; €) paslIoKCHHE
NepMaHraHaTa Kajiusi; ’) pa3jioKeHHe MepoKCcHa BOAOpoJda C MOMOUIbI0 TUOKCHAA Maprasiia

M Karajma3sl  Kaptodens  WIM  MOPKOBH;  3)B3aUMOJICHCTBHE pa30aBICHHBIX KHUCIOT C
METaJUIaMHU.

JlaGopaTtopusbie onbIThl 15. [IpokanuBanue Menu B INIAMEHU CIIUPTOBKH. 16. 3amerieHue Meau
B pacTtBope xsopuaa meau (II) xenezom.
Boaa. PacTBOphblI.

3HavYeHHE PACTBOPOB ISl IPUPOABI U CEBCKOTO XO3IMCTBA.  Boda 6 npupoode. Kpyeosopom
60061 6 npupoode. QDuzuueckue U Xumuieckue ceoucmea 600vl. PacTBopbl. Pacmeopumocms
sewecms 6 6o0e. KoHIIEHTpalis pacTBOPOB. MaccoBasi 10151 paCTBOPEHHOT'O BEILIECTBA B PacTBOPE.

Ipaktukym 1. IIpocreiilmme onepanum ¢ BemecTBOM

1. IlpaBuna TexHuKM 0€30MacHOCTH NpH paboTe B XUMUUeckoM kabuHerte. [Ipuemsl oOparieHus

c J1abopaTopHbIM O00OpyZOBaHMEM M HarpeBaTelbHbIMU IpuOopamu. 2. HaGmroneHus 3a
M3MEHEHUSIMHU, IPOUCXOAAIIMMU C TOPALIEH CBEUOM, U UX OMHCAHKE (JIOMAIIHUNA SKCIIEPUMEHT).

3. Ananu3 mouBBl U BOABI (AOMamIHMM SKcriepuMeHT). 4. [Ipu3Haku XMMHUYECKUX peakiuil. 5.

[IpuroToBieHHe pacTBOpa caxapa M pacdeT ero MacCcoBOM JIOJH B pacTBOpE.

XuMHYEeCKHe peaKkunu

Ilousamue o ckopocmu xumuueckou peaxyuu. Dakmopwl, erusAWUEe HA CKOPOCMb
xumuueckou peakyuu. Ilonamue o xamanuzamope. Kiaccupukanus XUMHUYECKUX PEAKIMHA IO
paSJ'II/IqHI)IM HpI/ISHaKaMZ ‘-II/ICJ'Iy nu COCTaBy HUCXOIHBIX H HOJ'Iy‘IeHHI)IX BEUICCTB, HN3MCHCHHUIO
CTENEHEN OKMCIIEHHUSI aTOMOB XHMMMUYECKHX 3JIEMEHTOB; IMOTJIONIEHUIO WU BBIACICHUIO SHEPTUH.
DIEKTPOTUTHYECKAST JUCCOIHAIUS. DIEKTPOJIUTH U HEANEKTPOoauThl. Monbl. KaTHOHBI 1 aHMOHBI.
Peakunu noHHoro oOMeHa. Y cIoBUS MPOTEKAaHUs PEAKIM HOHHOTO 0OMeHa. DJIeKTPOIUTHYECKas
JIMCCOLMas KUCIIOT, MENoued U coneil. MexaHn3M JuCCOUUaMil JEKTPOJIUTOB C Pa3IMYHbIM
xapaktepoM  cBsi3u.  CTemeHb  ANIEKTpONUTHYECcKOW mauccoruanuu. CuibHble W cla0ble
BJ'IGKTPOJ'II/ITBI. OCHOBHBIe ITIOJIOKCHU S TGOpI/II/I 3J'I€KTpOJ'II/ITI/IIIeCKOI\/'I aucconuann.
Kucnotel, wx knaccubukanusa. Jlucconmmanus KHUCIOT M WX CBOMCTBA B CBETE TEOpUU
ANEKTPOJUTUYECKOM  aucconuanuu.  MONEKyJIsapHble W HOHHBIE  yYPaBHEHUS  PEaKIHM.
B3aumopeiicTBue KHCIOT C MeTalJIaMU. OJIEKTPOXUMHUYECKUN Psii HANpSHKEHUH METasuioB.
B3aumogeiicTBie KHUCIOT ¢ OKCHIAMH METAJIOB. B3auMoIelCcTBHE KHUCIOT C OCHOBAHUSIMH —
peakiusi HeWTpanu3anuu. BzauMopelicTBHEe KHCIOT ¢ colsiMH. Vcmonb3oBaHWe —TaOJMIIBI
paCTBOpI/IMOCTI/I JJISL XapaKTepI/ICTI/IKI/I XUMHUYCCKUX CBOI7ICTB KUCJIIOT. OCHOBaHI/ISI, nux



kinaccupukanus.  [Jlucconmanuss  OCHOBaHMM W WX  CBOWCTBA B CBETE  TEOPHH
3JIEKTPOJUTUYECKON auccolranuu. B3aumoneicTBUe OCHOBaHM ¢ coyisiMu. Vcnons3oBaHue
TaONUIBI  PACTBOPUMOCTH JUISL  XapaKTePUCTUKHU XAMUYECKHX  CBOMCTB  OCHOBaHHH.
BzanmopeiicTBre menoduer ¢ okcuaaMu HeMetaiuioB. Coin, WX JUCCOIMAlMI M CBOMCTBa B
CBETE TEOPUHU DJIEKTPOIUTUYECKON Juccolrauuu. B3auMmonencTBue cojeid ¢ MeTaulamu,
OCOOCHHOCTH JTUX peakiui. B3ammopelictBue coseit ¢ comsimu. Vcronb3oBaHue TaOIUITBI
pPacTBOPUMOCTH [UIS XapaKTEPUCTUKA XUMHUYECKHUX CBOMCTB cojeil. (0o0meHne cBeneHuil 00
OKCHJIaX, UX KJIacCU(PUKAIMM U CBOWCTBaX. | eHeTHueckue pAnbl  MeTallyla U HEMeTala.
I'eneTnueckas CBSI3b  MEXKIY KJIacCaMH HEOpPraHUYeCKUX BeulecTB. OKHUCIUTENbHO-
BOCCTAHOBUTENbHbIE peakunu. CteneHb okuciaeHus. OnpeneseHue CTENEeHU OKUCICHUS aTOMOB
XUMHUYECKUX  DJIEMEHTOB B  coeauHeHusix. Oxuciautens. BoccranoBurtens.  CymiHoCTb
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX peakiuid. OrnpenerneHue  CTeNeHEed  OKUCIEHUS A
DJIEMEHTOB, OO0pa3yIoIUX BEMIECTBA pa3HBIX KiaccoB. Peaknwm  WOHHOTO  OOMEHa U
OKHCJIMTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIb U BOCCTAHOBHUTENb, OKHUCIECHUE U
BoccTaHoBieHue.  CocTaBieHHWE  ypPaBHEHHH  OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA
METOJIOM 3JIEKTpOHHOTO Oamanca. CBoiicTBa MPOCTHIX BEIIECTB  — METaJJIOB H
HEMETaJVIOB, KHUCJIOT W COJI€d B CBETE OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUM.

JemoHncTpauuu. McnplTaHue BEIIECTB U X PACTBOPOB Ha AJIEKTPONPOBOIHOCTb. 3aBUCUMOCTh
AJIEKTPOINPOBOAHOCTH YKCYCHOM KUCIIOTHI OT KOHLIEHTpaluu. JIBUKEHNE OKPAILICHHBIX HOHOB B

JIEKTPUYECKOM Tosie. B3auMmonelicTBUe IIMHKA C CEpOil, CONSHOM KHCIOTOH, XJIOPUIOM
menu (II). openune marnus. B3anmogeiicTBre XJIOpHOH U CEPOBOJOPOIHOM BOIBI.

JlaGopaTtopHsble onbIThl 17. B3aumoselicTBre pacTBOPOB XJIOpH/Ia HATPHS M HUTpaTa cepedpa.

18. IlonyuyeHune HepacTBOPUMOro THJPOKCHIA M B3aUMOJEHCTBHE €ro ¢ KucioTamu. 19.
BzanmopeiictBre kuciioT ¢ ocHoBaHusIMHU. 20. BzanMoelicTBHE KUCIOT ¢ OKCHAAMU METaJJIOB.

21. BsaummopelictBHe KUCIOT ¢ MeTaulamu. 22. BsaumojeiicTBue KHUCIOT € COJISIMM.
23. BsaumoneiicTBue meiouerr ¢ kucioramu. 24. BzaumoneiicTBue iejIoyei C
OKCHUJIaMU HeMeTayioB. 25. BzaumopeiictBue  mienodet ¢ comsimu. 26. Ilomyuenue wu
CBOIMCTBAa HEPACTBOPUMBIX  OCHOBaHMM. 27. BzauMoJelcTBHE  OCHOBHBIX  OKCHUIOB C
kucmoramu.  28. B3aMMOjeHCTBHE OCHOBHBIX OKCHIOB C Bomoii. 29. BsaumoneiicTtBue
KHMCJIOTHBIX OKCHIOB C mienodamu. 30. B3amMomelCTBHE KHCIOTHBIX OKCHIOB C BOJOM. 31.
BzaumoneilictBue  comeii ¢ kuclotamu. 32. BsammopelictBme conel ¢ memodamu. 33,
B3aumopeiictBue coneli ¢ consimu. 34. B3aumozeiicTBie paCTBOPOB COJIEH ¢ METAJIAMH.

IIpakTukym 2. CBoiicTBa paCTBOPOB JJIEKTPOJINTOB

1. Nonnbie peakiuu. 2. YCIOBUS TEUYECHHS XUMHUYECKUX pEAKIMA MEeXIy pacTBOpaMu
ANIEKTPOJIUTOB 10 KOHIA. 3. CBOWCTBAa KHCIIOT, OCHOBAaHUM, OKCHUIOB W cosieil. 4. Pemenue
AKCTIEPUMEHTAIILHBIX 3a/1a4.

HpI/I ABYXYACOBOM IJIAHUPOBAHUHA IMTPOBOAUTCA TOJIBKO IPAKTUYICCKAs pa60Ta 4,



Conep:xkanue yuyeOHOro marepuaJsa s 9 kiacca

IloBTOpenue. bunapubie coequnenus. OKCUIBI coeo0pa3ylone U Hecoaeo0pa3yromue.
['unpokcunpl: ocHoBaHMs, aM(poTepHbIe, KUCT0Thl. CpeHIE, KICIIbIe, OCHOBHBIE COJIH.

O06o00muieHne cBeIeHNI 0 XUMHUYECKUX peaknuax. Kiaccuuranus XMMHYECKUX PEaKIUi 1o
Pa3IMYHBIM OCHOBAHUSIM: COCTABY M YHCITy PEarupyromx U 00pa3yroIuXcsl BEMIECTB, TEIUIOBOMY
3pdeKTy, HampaBICHUIO, W3MEHEHHIO CTENEHEeH OKUCICHUS JJIEMEHTOB, OOpPa3yIOMIUX
pearupyrolue BeIecTsa, Gpase, HCIOIb30BaHUIO KaTaIU3aTopa.

[lonsiTiE O CKOPOCTM XUMHYECKOM peakuuu. PakTopbl, BIMAOIIUME HA CKOPOCTb
XUMUYECKUX PEAKLUUN: IPUpOJa pearupyrollux BEUIECTB, MX KOHLEHTpalus, TEMIIEparypa,
IUIOLIAb CONPUKOCHOBEHM S, Hanu4uue Katanusaropa. Karamms.

JdemMoHCcTpaumu.
e (O3HaKOMJICHME C KOJUICKIIUIMU METAJI0OB U HEMETAJLJIOB.
e (O3HaKOMJICHME C KOJUICKIIUAMHU OKCHJIOB, KHCIIOT M COJICH.
e 3aBUCUMOCTb CKOPOCTH XHMHUYECKON peakuu OT IPUPO/Ibl pEarupyrolux BEeIEeCTB.
e 3aBUCHUMOCTb CKOPOCTH XMMUYECKON pEaKIMU OT KOHIIEHTPALIMH PEAarupyroIIUX BEUIECTB.
e 3aBUCUMOCTh CKOPOCTHM XMMHYECKOW peakiud OT IUIONAAd CONPUKOCHOBEHUS

pearupyrouux BemecTB (KKUISIIUN CION»).
e 3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEaKUu OT TEMIIEPATyphl PEArupyIOLIUX BELECTB.
JlaGopaTopHbIe ONBITHI.

1. B3aumopeiicTBue aMMuaka 1 XJI0pOBOJOPOIA.

2. Peakuust HeHTpanu3auuu.

3. HaGmroienue TemmoBoro 3pQexra peakuuyu HeuTpaan3alyi.

4. BzaumojericTBie cepHOM KUCIOTHI ¢ okcuiom meau (1I).

5. Pa3noxxeHue nepokcuaa BO0OpoO/ia ¢ MOMOIIBIO KaTanasbl kKapTodens

6. 3aBUCUMOCTbh CKOPOCTH XMMHUYECKON peaKkIMU OT MPUPOAbl PearupyrolnX BELIECTB Ha IPUMeEpe
B3aMMO/IEICTBUS PaCTBOPOB THOCYIIb(haTa HATpUs U Xylopuaa 6apusi, Tuocyibdarta HaTpUs U
COJISTHOM KHMCIIOTBHI.

7. 3aBUCUMOCTbh CKOPOCTH XMMHUYECKON peaKkIMU OT MPUPOAbl METAJUIOB IIPHU UX B3aWMOJIEHCTBUHU C
COJITHOM KHUCJIOTOMU.

8. 3aBUCHMOCTb CKOPOCTU XMMHUUYECKOM peakluu OT IPUPO/IbI KUCIOT NMPU B3aUMOIEHCTBUHU UX C
KEJIE30M.

9. 3aBHCUMOCTbh CKOPOCTH XMMHUYECKON PEAKIIMH OT TEMIIEPATypBhI.
10.3aBUCHMOCTE CKOPOCTH XUMHUYECKON PEAKIIUHA OT KOHLEHTPALMH.

11. 3aBUCUMOCTB CKOPOCTH XMMHUYECKON PEAKIIUH OT IUIONIAJAN COTPUKOCHOBEHUS PEarupyromumx
BEIICCTB.

12. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOMN pEeaKIMK OT KaTajln3aTopa.

XuMHuUyecKue peakunu



[lonatue 00 SIEKTPOIUTUYECKON JUCCOLMALUHU. OJEKTPOJIUTHI M  HEDJICKTPOIUTHI.
MexaHu3M  JIHUCCOLMAIMKA  BJIEKTPOJIUTOB €  Pa3IMYHBIM  XapakTepoMm cBsizu. (CreneHb
ANEKTPONUTHYECKOM nuccounanuu. CUIbHbBIE U c1a0ble 3J1eKTPOIHTHI.

OCHOBHBIE MOJIOKEHUSI TEOPUU IJIEKTPOIUTHUYECKON nucconuanuu. Knaccudukanus noHoB
U uX cBoicTBa. KHCIOTBI, OCHOBaHHMS M COJHM Kak 3JIEKTPOJHUTHL. Mx kiaccupukanus u
JUCCOLMALU.

OO01ue XuMHYECKHEe CBOICTBA KUCIIOT: U3MEHEHUE OKPACKU WHIMKATOPOB, B3aUMOJICHCTBUE
C METaJVIaMH, OKCHUJIAaMU U TUAPOKCHIAMH METAJIJIOB U COJSIMU. MOJIEKYyJISIpHbIE U HOHHBIE (TIOJTHBIC
U COKpAIIEHHBIE) YpaBHEHUS peakIuii. XUMHUECKHI CMBICI COKpAIIEHHBIX YpPaBHEHUU. Y CIOBUS
MIPOTEKaHUS PEAKINI MEXAY SJIEKTPOIUTAMHU JI0 KOHIIA. Ps1 akTHUBHOCTH METAJLIOB.

OOue XUMHYECKHE CBOMCTBA IIEIOYEH: B3aMMOJIECHCTBHE C KHCIOTaAMHU, OKCHIAMU
HEeMeTauioB, coisaMu.  OOmmMe  XWMHUYECKHE  CBOWMCTBA  HEPACTBOPUMBIX  OCHOBAHMUIA:
B3aMMOJICHCTBUE C KUCIIOTAMH, PA3JIOKEHUE TIPH HarPeBaHHUU.

O6H_II/IG XUMHUYECKHE CBOMCTBA CpCaAHUX COJICH: B3aHMOﬂCﬁCTBHC C KUCJIOTaMu, IICJI0YaMu,
COJIMH U MECTalJIaMU. BSaHMOHeﬁCTBHe KHCJIBIX COJIEH CO IIeI0YaMu.

I'unponu3, kak OOMEHHOE B3aMMOJAEWCTBHUE cojied ¢ BOXOHM. I'maponus coimu CUIBHOIO
OCHOBaHHMA U cJ1a00i KUCIOThI. ['Maponu3 conu ciaboro oCHOBaHMS U CHIIbHOW KucioThl. IlIkana
pH.

CBoiicTBa KHCIIOT, OCHOBAaHUMN, OKCHJOB U COJIEl B CBETE TEOPUM AIEKTPOJIUTUUECKOU
JUCCOLMALIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEaKIUH.

JdeMoHcTpanmnm.

HcnpiTaHue BEMIECTB U UX PACTBOPOB HA JICKTPOIPOBOIHOCTH
3aBHCHMOCTBH JIEKTPOIPOBOTHOCTH YKCYCHOM KHCIIOTHI OT KOHIICHTPAIHH.
,Z[BI/DKCHI/IG OKpalICHHBIX NOHOB B 3JICKTPUYCCKOM II0JIC

Omnpenenenne xapakTepa cpelibl B paCTBOpax COJIEH.

JlabopaTopHble ONBITHI.

13. luccounanus cinaObIX JIEKTPOIUTOB HAa IPUMEPE YKCYCHOU KHCIIOTHI.
14. I3MeHeHue OKpacKy WHIUKATOPOB B KUCIIOTHOM CpeJie.

15.Peakuus HeNTpanu3auuy pacTBOPA IIEIOUYN Pa3INYHBIMU KACIOTAMHU.
16. [Tomyuenne ruapokcuna menu(Il) u ero B3aumoaelcTBIE € pa3IMUHBIMU KUCIOTAMHU.
17. BzaumoieiicTBHE CHIIBHBIX KUCTOT ¢ okcuoM meau(1l).

18-20. B3zanmopeiicTBHE KUCIOT C METAJIAMHU.

21. KayecTBeHHas peakiusi Ha KapOOHAT-HOH.

22. [lony4yenue CTyHS KPEMHHEBOM KHUCIIOTBHI.

23. KauecTBeHHas peakius Ha XJIOPHU/- WU CyJIb(aT-HOHBI

24. VI3MeHeHne OKpacKy MHAUKATOPOB B LIEJIIOYHOM Cpeae.

25. B3auMmopeicTBHE HIENIOYEN C YIVIEKUCIIBIM ra3oM.

26. KauecTBeHHas peakiusi Ha KATHOH aMMOHHUS.



27. llomyuyenue runporcuaa meau(Il) u ero paznoxenue.

28. B3anmopelicTBie KapOOHATOB C KUCIOTAMH.

29. llonyuyenue runpoxcuaa sxeneza(lll).

30. B3aumoneiictue xene3a ¢ pactBopoM cyibdara meau(1l)
IpakTnyeckune padoThl

1. CBolicTBa KUCIOT, OCHOBaHMi, OKCUIOB U COJIEH B CBETE TEOPUU JIEKTPOIUTHUECKON
JUCCOLMALIMU ¥ OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKLUi

Hemertauusl 1V-VII rpynn u ux coexuHeHus

CrpoeHue aroMoB HeMeTaIOB M uX nosnoxeHue B Ilepuoamueckoit cucreme. Psij
JNEKTPOOTPULIATENBHOCTH. KpucTauinyeckue pemeéTku HEMETaUIOB — IPOCTBIX BELIECTB.
Annorponust u e€ npuunHbel. Pusznyeckue cBoiCTBa HeMmeTaioB. OOIIKMe XUMHUYECKUE CBOWMCTBA
HEMETAJJIOB: OKHUCIUTENbHBIE U BOCCTAHOBUTEIIBHBIE.

FaJ'IOl"eHBI, CTPOCHUC HUX AaTOMOB U MOJICKYIIL. duznyeckue W XUMHYECKHE CBOMCTBA
TaJIOIrCHOB. BaKOHOMepHOCTI/I H3MCHCHHS CBOMCTB T'aJIOI€HOB B 3aBHCHMOCTH OT HX IIOJO0XKCHUS B
HepHO,I[I/I‘{eCKOﬁ cucteMe. HaxoxkneHue rajoreHoB B npupoac M HUX IOJTYUYCHHUC. 3HayeHHEe W
IMPUMCHCHHEC I'aJIOT'CHOB.

FEUIOFCHOBOI[OPOIH)I u COOTBCTCTBYIOIIUE um KHUCJIOTHI: IJIaBUKOBas, coJisiHad,
6pOMOBOI[OpO,I[Ha$I, HOA0BOAOPOIHA. I'anorenupgsl. KauectBeHHBIE pC€aKluu Ha IraJlOr¢HU-UOHLI.
HpI/IMeHeHI/IC COGI[I/IHCHI/Iﬁ rajoreHoB U UX OHMoJgoruyeckas PpOJIb.

Obmas xapakrepuctuka snmemeHToB VI A — rpynmel. Cepa B mpupoje u e€ MoaydeHHe.
AmnoTtponHbie MOIU(UKAIIMK CEPbl M KX CBOMCTBA. XMMHUYECKHE CBOMCTBA CEPHI U €€ MPUMEHEHHE.

CepoBozIOpO/I: CTPOCHHE MOJIEKYJIBI, (PU3MUECKHE M XUMHUYECKHE, TIOTYYeHUE U 3HAYCHUE.
CepoBogopoanas kuciota. Cynbhuabl 1 ux 3HaueHue. JIroMruHOPOPHI.

Oxkcun cepri(1V), cepauctast kuciora, cynb@utel. KauecTBeHHas peakiys Ha CyIb(QUT-UOH.

Oxcun cepsi(V]), cepnast kucnora, cynbdarsl. Kpuctammorunparel. KauectBeHHast peakius
Ha Cylb(aT-uoH.

CepHast kUCIOTa — CHUIIBHBIN 35eKkTponuT. CBolicTBa pa30aBiieHHON CEpHON KMCIOTHI, Kak
TUNIUYHOM KHCIIOTHI: B3aMMOJEIMCTBHE C MeTallylaMH, OCHOBHBIMU U aM(OTEPHBIMU OKCUAAMH,
OCHOBaHUSMHU U aM(POTEPHBIMU TUIPOKCUIAMH, cosisiMU. KauecTBeHHas peakuyst Ha Cyab(paT-HOH.

OOmias xapakTepucTHKa 31IeMEHTOB VA Tpynmbl. A30T, CTPOCHHE aTOMa U MOJIEKYJIBI.
®dusnueckue 1 XUMUYECKHE CBOMCTBA U MPUMEHEHHE a30Ta. A30T B IIPUPOJIE U €ro OUOIOrudYecKas
pOJIb.

AMMUak, CTpoeHHe MOJIEKYNbl U (U3HUecKue CBOMCTBa. AMMHauHasl BOJa, HAIIAThIPHBIM
CIUPT, TUApAT aMMHuaka. J(OHOPHO-aKIENTOPHBI MeXaHW3M OOpa3oBaHMs KaTHOHA AMMOHUS.
BoccranoBurenbHbie cBoiicTBa ammuaka. Coiau aMMOHHMS M HMX TpuMeHeHue. KadecTBeHHas
peakuus Ha KaTHOH aMMOHMUS.

OKCI/IIH:I a30Ta. Heconeo6pasyroume U KHCJIOTHEIC. A3OTHCTas KHCIOTa U HUTPUTHIL.
A3ortnas KHUCJIO0Ta, eé IMOJIy4YCHHUEC U CBOICTBA. HI/ITpaTBI.



®ocdop, crpoenue atroma u amwiorponus. Dochunel. Pochun. Oxkcupn dochopa(V) u
oprodochopnas kucnora. Pocharer. Dochopubie ynodpeHus. MHCEKTUIIHIBI.

OOmast xapaktepucTuka 37eMeHTOB [V A- rpynmbl: OCOOEHHOCTHM CTPOCHHS AaTOMOB,
IPOCTBHIX BEIIECTB W COEAMHEHUI B 3aBHCHUMOCTH OT IIOJIOKEHHMS JIEeMEHTOB B [lepnommueckoit
cucreMe. Yriepod. AIJIOTPONHBIE MOAU(HUKAIMU: anma3, rpagur. AMOpPQHBIH yriepoa u ero
copra: caxa, aKTHUBHPOBAaHHBIH yroib. AxcopOums. XWMHUYECKHE CBOWCTBAa  yriepoja.
Koxcoxummueckoe mpou3BOACTBO U €ro MpoayKius. KapOousl.

Oxcupn yraepopa(Il): cTpoeHue Moisiekynbl, MONy4eHHE U ero cBoictBa. Okcupn
yraepona(IV): crpoeHue MoJekysbl, TOJY4YEHHE U €ro CBOWCTBa. YroyibHas kuciora. Conm
YrOJIbHOM KUCJIOTHI: KapOOHATHI U TUAPOKapOOHAThl. TeXHUUYECKas U MUILEeBas Co/a.

Kpemuuii, ctpoenue ero aroma u cBoiictBa. Kpemuuii B npupone. CUIUIUABI U CUIIAH.
Oxcupn kpemuus(I1V). Kpemuuesas kucinora u e€ couu.

IIpousBoacTBo cTekia U neMeHTa. [IpoayKius CUIMKaTHON ITPOMBILUIEHHOCTH: ONITHYECKOe
BOJIOKHO, KepaMuKa, hapdop, pasac. OnTudeckoe BOJIOKHO.

Hemeramnelr B mpupone. PpakiuoHHAs IEpEeroHKa KHIKOTO BO3lyXa, KakK CIOCO0
HOJIy4eHHs KUCIIOPOa, a30Ta, aprona. [lonydyenue dochopa, kpeMHus, XJI0pa, Hoaa. IIEKTPOIIU3
pacTBOpOB.

[losrydyeHne cepHOM KHMCIOTBHI: CBIPBE, XMMH3M, TEXHOJIOTUYECKAs CXEMaA, METOJ KHUIISIIETO
CJIOsI, TIPUHIIMIIBI TEIUIOOOMEHa, MPOTUBOTOKAa W IUpKymsinuu. Oneym. IIpon3BoacTBO ammmaka:
CBIPbE, XUMU3M, TEXHOJIOTMYECKAs CXeMa.

JdeMoHcTpamun

Komnekuus HeMeTamios.

Mopenu KpUCTAIIIMYECKUX PEIIETOK HEMETAJUIOB: ATOMHBIE U MOJIEKYJISIPHBIE.
O30HaATOpP U MPUHIMIIBI €70 PAOOTHI.

["'opeHne HeMeTallJIOB — MPOCTBIX BEILIECTB: cepbl, pochopa, APEeBECHOTO YIIs.
OO0pa31bl TaJOreHOB — MPOCTHIX BELIECTB.

B3auMozeiicTBIE TAIOTE€HOB C METAJIAMHU.

BeiTecHeHue xyopa 6poMOM MM HOJa U3 PACTBOPOB UX COJEH

Konnekuus npupoaHbIX COEIUHEHUH XII0pa.

B3auMozeiicTBre cepsl ¢ METaUIAMHU.

I'openue cepsl B KUCIOPOJE

Komnekuus cynbGuaHbIx py.

KauecTtBeHHast peakuus Ha CylIbQUA-HOH

OO6eclBeunBaHNEe OKPALIEHHBIX TKAHEHW U IIBETOB CEPHUCTHIM Ta30M.
B3anMonencTBre KOHIIEHTPUPOBAHHOM CEPHOM KHCIOTBI C MEJBIO.
OOyrinuBaHre OPraHMYECKUX BEIIECTB KOHIEHTPUPOBAHHON CEPHOM KHCIOTOM.
Huarpamma «CocTaB BO3yxa»

Buneodparments! u cnaiias! «IItuusu 6azapb»

[Tonydenue, cobupaHue u pacrio3HaBaHUE aMMHaKa

Paznoxxenne 6uxpomara aMMOHUS

B3anmopnencTere KOHIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO

I'openue u€pHoro nopoxa

Pa3noxxeHne HUTparTa Kajaus U TOPEHUE IPEBECHOTIO YToJIbKa B HEM

OO6pa3siibl mpupoAHBIX coenuHenuii pocdopa.

['openue docdopa Ha BO3ayXe U B KUCIOPO/IE.



e [lonyuyenue 6enoro ¢ochopa 1 UCHIBITAHHE €TO CBOMCTB

e Komrekmus «O0pa3isl MPUPOIHBIX COSAMHEHUH YTIIIepoaay

e [loptper H. JI. 3enunckoro. Iloriomenne akTUBUPOBAHHBIM YIJIEM PACTBOPEHHBIX
BEUICCTB UJIU a30B.

Y CeTpoCcTBO IPOTUBOTA3a

Mogenu MOJIEKy METaHa, TaHa, ITUICHA U alleTUIICHA.

B3aumoneiicTBre 3 THIIeH ¢ OPOMHOI BOJIOHM U pacTBOPOM IEpMaHTaHATa KA.
OO01re XMMUYECKHE CBOMCTBA KUCIOT Ha IPUMEPE YKCYCHON KUCIIOThI
KauecTBeHHas peakiis Ha MHOTOAaTOMHBIE CITUPTHI

e Komneknus «O0pa3ibl NPUPOAHBIX COSAUHEHUH KPEMHUS»

e Kosulekuus crekia, KEpaMHUKH, IEMEHTA U U3/1EIIUI U3 HUX

e Koseknus npoayKIUU CHIIMKaTHON NPOMBINUIEHHOCTH

Buneodparmentsl u cnaiinbl «I Ipou3BoACTBO CTEKIIA U LIEMEHTa»

Koyneknusa «lIpupoaHsie COEIMHEHNS HEMETAIIIIOBY

Buneodparmentst u cnaiiabl «@pakiimoHHas IEPETOHKA KHUJIKOTO BO3TyXa
Buneopparmentst u crhaiinel  «llomyueHue Bogoponaa, KUCIOpoJa M TaJIOTEHOB
AIIEKTPOJINTUYECKUM CIIOCOOOM»

Monenu anmnaparoB [Jis IPOU3BOJCTBA CEPHOU KMCIIOTBHI.

Mognenb KUnsmero cios.

Mozenb KOJIOHHBI CHHTE3a aMMHUAKa.

Buneodparments! u cnaiiapl «I[Ipon3BOICTBO CEPHOM KUCIOTHD)
Buneodparmentst u cnaiias! «IIpon3BoacTBO aMMHuaKay

Konnexkuust «CpIpb€ A1 NONyYEHUSI CEPHOI KUCIOTHI»

JlaGopaTopHble ONBITHI

31. Pacio3HaBaHue rajJoreHua-nOHOB

32. KauecTBeHHBIE peakIui Ha CYIb(aT-HOHBI

33. KauecTBeHHas peakiiysi Ha KATHOH aMMOHUS

34. XuMHueckre CBOMCTBA a30THOM KHUCIIOTHI, KaK JIEKTPOJIUTA

35. KauectBeHHbIe peakiiuu Ha ¢pochar-uoH

36. Ilony4yeHnue u CBOMCTBA YTOJIBHON KUCIOTHI

37. KauecTBeHHast peakiysi Ha KapOOHAT-MOH

38. IIponyckaHue yrieKUcIIoro ra3a yepes pacTBOp CHIIMKAaTa HaTpUs

IIpakTuyeckue padoTnl

2. VI3y4eHne CBOWCTB COJISTHOW KHCIIOTHI

3. M3yueHne CBOWCTB CEpHON KUCIIOTHI

4. IlonyyeHne aMMuaKa U U3y4€HHUE €r0 CBONCTB

5. IlomyueHue yriieKucioro ra3a u U3y4eHue ero CBONCTB
Metanibl ¥ ux coequHeHus (16 1)

ITonoxxenue meramioB B llepuoanueckor cucremMe xumuuyeckux anemeHtoB Jl. 1. Menneneesa,
CTPOEHHE MX aTOMOB M KPHUCTA/UIOB. MeTayuimyeckas CBSI3b M METAJIMYECKask KPUCTaJUTMYECKast



pem€rka. Pu3MUEeCKUe CBONMCTBA METALIOB: DJIEKTPO- U  TEIIONPOBOAHOCTH, OTPaKArOIIast
CHOCOOHOCTB, MIACTUYHOCTD. CrutaBbl YEpHBIE U LIBETHBIE.

Mertannel Kak BOCCTAHOBUTENN. OJEKTPOXMMHUYECKUMH psJl HanpsbkeHuid. BzaunmonelicTtBhe
METAJIJIOB C HEMETAJlJIaMH, OKCUJAMH, KUCJIOTAMHU, COJISIMU. AJIFOMUHOTEPMHUSL.

OKCI/II[BI U TUAPOKCHUBI IICJIOYHBIX METAJIJIOB, X IIOJIYUYCHHUC, CBOﬁCTBa, IIPUMCHCHHE. Baxueimme
COJIM IICJIIOYHBIX METAJIJIOB, UX 3HAYCHUC B ’KMBOM 1 HE)KHBOM IIpUpOA€C U B )KU3HU YCIIOBCKA.

OKcubl U TUAPOKCHUIBI HICTIOYHO3EMENBHBIX METAJUIOB, X IMOJTYYEHUE, CBOMCTBA U NMPUMEHEHHE.
Baxwueiimume conn ménoyHo-3eMeIbHbIX METaIOB, UX 3HAUEHHE B MPUPOJE U KU3HU UeIOBEKa.
Kap6oHnaTs! 1 ruipokapOOHaThI KaJIbLHUA.

Kéctkocth Bompl: BpemeHHass M mocTosiHHas. CrocoObl yCTpaHEHUsI BPEMEHHOW >KECTKOCTH.
CniocoObl ycTpaHeHHUS TOCTOSIHHOM KECTKOCTU. VOHUTHI.

CoenuHeHus allOMUHMS B TIpUpoje. XUMHUYECKHE CBOMCTBA alfoMUHUA. OCOOEHHOCTH OKCHJIA U
TUAPOKCUIA alIOMMHUS Kak amM(pOTepHBIX coeluHeHuil. BaxHeimme conu amoMuHUS (XJIOPHI,

cynbdar).

OcoOenHocTU cTpoeHus aroMma xenesa. JKenezo B mpupoe. Baxueiiue pynasl xxenesa. [lomyuenue
yyryHa u ctanu. Oxcuabl u ruapokcuasl sxenesa(ll) u (II). Conu xenesa(Il) u (III). O6Hapyxenue
MOHOB KaTHOHOB JKeJie3a B pacTBOpe. 3HAUCHHE COeTMHEHUI JKenesa.

Koppo3us xumuueckas u 3J1IeKTpoXuMuieckasi. 3aliuTa METalIoB OT KOPPO3HH.

Mertaisl B ipupojie: B cBOOOIHOM BHJIE U B BUjIe coequHeHui. [lonstre o metautypruu. Y&pHas
A L[BETHAas METaJIyprusl. [Iupomeraiutyprusi, TUAPOMETAIUIYPIrUs, SICKTPOMETAIUIYPIrus.
Homennsrii mporecc. [lepepaboTka uyryHa B ctainb. DIEKTPOJIN3 PACILIABOB.

JleMoOHCTpaL U

BzaumopeiicTBre HATpus, TUTHS U KaJbLHS C BOJOM.

I'openue HaTpus, MarHusl U ’Keje3a B KUCIOPOIE.

Bcenblka TepMATHOM CMeCH.

BzaumopeiicTBre cMecH MOPOUIKOB CEPBI U KeJe3a, [IMHKA U CEPBI.
BzanmoeiicTBre alITOMHUHHS ¢ KHCIIOTaMH, IeJIOYaMU W BOJIOMN.
B3anMopeicTBre xene3a u Meau C XJI0pOM.

B3auMozeiicTBue MeIu C KOHLEHTPUPOBAHHOW CEPHOM KHUCIOTOM M a30THOM KHCIIOTOM
(pa36aBneHHON M KOHIIEHTPUPOBAHHOM).

Oxkpacka IIaMeH! COeTUHEHUSIMU I11IE€JI0YHBIX METANIOB
Oxkpacka IIaMeH! COeTMHEHUSIMU IIET0YHO3EMENbHBIX METAIIJIOB
["amienne n3BecTH BOJOM.

ITomy4yenue KECTKOM BOIBI B3aUMOJICUCTBUEM YITIEKHACIOTO C U3BECTKOBOM BOJIOM.

VYcerpanenne BpeMEeHHOM KECTKOCTH KUTITYEHUEM U TOOABKOM COJIBI.

YcTpaHeHne MOCTOSHHOM KECTKOCTH JT00ABKOM COJIBI.

WMoHUTHI ¥ IPUHLIMT UX JeicTBUA (BUI€O(PpArMEHT).

Konnekuust IpupoAHbIX COETNHEHUN aIFOMUHHUS.

Buneodparments! u cnaiiapl «OKCHI ATIOMUHUS U €70 MOAU(DUKALIAN.

[Tony4yenue ampoOTEepHOTO THIPOKCHAA ATIOMUHUS U UCCIIEIOBAaHHE €r0 CBOMCTB

Konnexkuus «XuMHU4ecKre NCTOUHUKH TOKa

Pe3ynpTaThl JIIMTENBHOTO SKCHEPUMEHTA 10 H3YYEHUIO KOPPO3UHM CTANBHBIX W3JACIHNA B

3aBUCUMOCTH OT YCIIOBUH IPOIIECCOB

e Boccranosnenue menu u3 okcuaa meau(1l) Bogopogom



e BuzaeodparmenTs! u cnaiinbl «[Ipou3BOACTBO UyryHa U CTAIM»

e BuneobparMeHTsl U cnaiiapl «M3aenus u3 4yryHa u cTaim»

e BuneodbparmenTs u cnaiiasl « [pon3BoACTBO aIOMUHUS
JlabopaTopHbIe ONBITHI

39. B3aumoneiicTre xene3a ¢ pactBopoMm cynbgara mean(ll)
40. ITosryyeHue U3BECTKOBOM BOJIbI U OTIBITHI C HEH

41. Tlonyuenue ruapokcuaos xenesa(ll) u (111)
42.KadecTBEHHbIC PEAKIIMU HA KAaTHOHBI KeJe3a
IIpakTuyeckune padoTsl

6. ITosmyuenue skecTKOM BOJIbI U CIIOCOOBI €€ YCTpaHEHHUS

7. PemieHue 3KCEpUMEHTANIBHBIX 337a4 10 TeMe «MeTamibh)

IlepBoHa4Ya/IbHBbIE CBeICHUS 00 OPraHUYeCKMX BellecTBaxX

[lepBoHavasibHBIE CBEEHUS O CTPOSCHUU OPraHUYECKUX BEIIECTB. YTJIEBOAOPOIBI: METaH,
9TaH, dTHIIEH. MlcmouHuKu y21e6000po0o8: npupooHvlil 2as, Heghms, yeorb. Kucnopoacoaepxarime
COCIMHEHUS: CHHUPTHI (METAaHOJ, TaHOJ], TVIMIEPUH), KapOOHOBBIE KHCIOTHI (YKCYCHAsi KHCIIOTa,
aMUHOYKCYCHasl KHUCJIOTa, CTeapUHOBAasl U OJICMHOBAs KUCIOTHI). brojorniyecku BakKHbIE BEIIECTBA!
JKUPBI, TTI0K03a, OETKU. Xumuyeckoe 3azpsazHeHue oKpyicarouielt cpeovl U e20 Nocie0Cmasusl.

JleMoOHCTpaL U

Buneodparments! u cnaitnpl «CtpoeHne 3emin U €€ XUMUYECKUN COCTaB»
Kounexmust MuUHepanoB ¥ FOPHBIX TOPOJ]

Komnexuus «Pynel MeTamios»
BuneodparmenTsl u cnaiiipl «l 106agbHbIE 9KOIOTHYECKHE TPOOIEMbI UEIIOBEUECTBA
BuneodparmMeHTsl U cnaiiibl 0 CTENeHH SKOJIOTHYECKOM YMCTOTHI TOBapa
JlabopaTopHbIe ONBITHI

43. 3ydeHue rpanuTa
44. I3ydyeHne MapKUPOBOK PA3JIMYHBIX BUA0B IPOMBIIIIEHHBIX U ITPOJOBOIBCTBEHHBIX TOBAPOB

O000menne 3HAHUI 10 XMMHUH 32 KypC OCHOBHOM mKO0JblL. [Togroroska k OcHoOBHOMY
roCy1apCTBEHHOMY JK3aMeHy

CTpOCHI/Ie aToMa B COOTBETCTBHH C IIOJIOXKCHHEM XHUMHUYCCKOI'O J3JICMCHTA B HepnonanCKoﬁ
CHUCTEMC. CTpOCHI/Ie BCIICCTBA: XUMHYCCKAA CBA3b U KPUCTAIUINYCCKUC peH_IéTKI/I. 3aBHCHMOCTD
CBOICTB O6pa3OBaHHI)IX OJICMCHTAMHM IIPOCTBIX BCHICCTB (MeTaJ'IJ'IOB, HEMCETAJIOB, 6naropoz[Hr,1x
ra3013) OT TIIOJIOXKCHHA OJJICMCHTOB B Hepno;mqecxoﬁ cucreme. Tumomorus HCOPTraHNYCCKUX
BCIICCTB, ACJICHUC X HA KJIIACChI U I'PYIIIbL. HpCIlCTaBI/ITCJII/I.

[Ipu3Haky M ycrmoBUs NMPOTEKAHHUsS] XMMHUYECKUX pEeakIHil. THUITONOTrHs XUMUYECKUX PEAKLIUN IO
pa3IUYHBIM OCHOBAHMSM. Peaxnuu UOHHOTI'O oOMeHa. OxucnurenpHo-
BOCCTAHOBUTEJIbHBIE PEAKIIUHU.

XVMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB. XapaKTepHble XUMHUYECKHE CBOMCTBA COIE00pa3yoLInX
OKCHJIOB, THUJIPOKCHJIOB (OCHOBAHUM, KUCIOT U aM(POTEPHBIX THAPOKCUIOB), COJIEH



TemaTtnueckoe njIaHupoBaHue 8 Kiacc.

Ha3zBanue Conepxanue Kon-Bo
paznena 4acoB
IepBonauaasn | [Ipegmer XUMHH.  OCHOBHble MemoOvl NO3HAHUA:X HAOI0O0eHue,
Hbl€ usmepenue, skcnepumernm. VICTOUHUKH ~ XUMUYECKOW  HH(pOpMAaINH,
XUMUYECKUE | oc  ponyyeHwe,  aHANIU3 W NPEACTaBICHHE €ro pe3yybTaToB.
TTOHTH [ToHsTHE O XWUMHYECKOM »3JieMeHTe U ¢GopMax ero CylieCTBOBAHHUS:
CBOOOJIHBIX aTOMaX, IMPOCTBIX M CIOXHBIX BeIIECTBaX. Tera u
sewjecmea. OU3NYECKUEe U XUMHUYECKUE SIBJICHUS. 3HAKM XUMHUYECKUX
JJIEMEHTOB M MPOUCXOXKACHHUE WX Ha3BaHWA. XUMHUYECKHE (HOPMYIIBI.
Nunexcer u ko dunmentsl. OTHOCUTETBHBIC AaTOMHAS U MOJICKYJISIPHAS
Maccel. llepuonnueckas cucreMa Kak CIpaBOYHOE Iocodue Juis
MOJIyYEHUsI CBEACHUM O XMMHUYECKHUX AJIeMeHTax. YHUCThIe BElecTBA U
cmecu. CriocoOwl pazaenenus cMeceid. AToM. Mosekyrna. XuMHAYECKHi
3J€MEHT. 3HAaKM XHMMHYECKUX »3JIeMEeHTOB. [IpocThle U  ClOXKHBIE
BellecTBa. BaneHTHOCTB. 3akon nocmosancmea cocmasa eewecmad.
MaccoBass 70781 XHMMHYECKOTO DOJEMEHTa B COCIWHEHHMH. 3aKOH
COXpaHEHHUS MAacChl BEHIECTB. XHWMHUYECKHE YpaBHEHUs. YCIOBUS U
MPU3HAKK TIPOTEKAHUS XUMHUYECKUX peakuuii. Monb — eauHuia
KOJIMYeCTBa BeulecTBa. MoisipHas macca.
Crtpoenue ATOMBI KaK (popMa CyIIECTBOBAHUS XUMUYECCKHUX 3JeMeHTOB. CTpoeHue
aToma. aToMa: spo, OJHepreTudeckuit ypoBeHb. Cocmas s0pa amoma:
He?nozmqec- npomonvl,  Hetimpouwvi. Mzomonwi. Tlepuommueckuii 3axon JI.W.
ﬁ?:n(?;:::c " MenpneneeBa. Ilepuoguueckas cucteMa XUMHYECKUX 3neMeHToB J[.H.
Kasi  cHeTeMa MenpeneeBa. @U3NYECKUNA CMBICT aTOMHOTO (MOPSIKOBOTO) HOMepf.
XHMHYECKHX | XMMHYECKOTO DJIEMEHTA, HOMEPA IPYIIbI U IEPUOJA IEPUOIUIECKON
3JIEMEHTOB cucteMbl. CTpoeHHE HHEPreTHYECKUX YpOBHEH aTOMOB TmepBbiX 20
A.A.Menneste | XuMHUECKUX 3JIEMEHTOB repuoandeckor cucremsl .M. Menneneesa.
€Ba 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB aTOMOB XMMHYECKUX IJIEMEHTOB
U UX COCJUWHEHUN HAa OCHOBE MOJIOXKEHHUS B MEPUOJMYECKOU CHUCTEME
JA.. MenneneeBa u crpoeHus aroma. 3HaueHue Ilepuoamueckoro
3akoHa /[.1. MeHneneena.
Crpoenne [lonsiTiE O METAIMYECKON CBSI3U.  DIeKmMpoompuyameibHOChb
BCLICCTB. amomos xumudeckux snemenmos. KOBaJCHTHas XUMHYECKasl CBS3b:
XuMuueckast | yenonspras u monsipaas. [lonsmue o 6000poOHOLl C633U U ee GIUsHUU
CBA3E. Ha ¢usuyeckue ceolicmea geujecme Ha npumepe 800vl. VIoHHas CBSI3b.
Meramueckasi CBsI3b. [unvl KpUCMALIUYECKUX peulemoK (amomHas,
MOJIEKYNAPHAs, UOHHAS, MeMAalluyeckas). 3asUucumocms uauieckKux
ceolCms gewecmes om muna KpUucmaniiuieckou peuemxu.
Kucaopoa. [Tonoxenne meramioB m HemeTanioB B llepnmogumyeckoi cucreme
Boxopona xumuueckux syemeHToB I, M.MennaeneeBa. BaxHeimme npocrteie

BEIIIECTBA — METAJUIBI (KEJIe30, ATFOMUHUMN, KaIbI[Ui,MarHUi, HaTpUH,
Kanuit). BakHelle mpocThie BelleCcTBa-HEMETANUIbl, 00pa30BaHHBIE
aToMaMH KHUCJIOpOJa, BOJOPOJa, a30Ta, cepbl, ¢ocdopa, yriepoaa.
MoneKkyibl TpOCTBIX BEIIECTB-HEMETAJUIOB — BOJOPOJAA, KHCIOPOJA,




azora, ramoreHoB. Kwucimopon — XUMHYECKHI 3JIEMEHT M MPOCTOE
BewectBo. O30n. Cocmag 6030yxa. Duznueckue M XUMHUYECKHUE
cBoiicTBa kuciopoaa. [lonyyenue u npuMeHeHue Kuciopoaa. 1ennogou
agppexm xumuueckux peaxyuu. Ilonamue 06 3Kk30- U IHOOMEPMUYECKUX
peaxyusax. Bomopon — XMMHUYECKHI 3J€MEHT W TPOCTOE BEIIECTBO.
du3nyecKue U XUMUYECKUE CBOKCTBA Bojopoaa. [lonyduenue Bogopoaa
B nmaboparopuun. [lonyuenue 6000pooa 6  NPOMBIUIEHHOCTIU.
Ipumenenue 600opooda. 3axkoH ABoraapo. MoIspHBIE 00bEM Tra3oB.
KauecTBeHHble peaknuu Ha Ta3000pa3Hble BellecTBa (KUCIOPOJ,
B0/10poJ1). OObEeMHBIE OTHOLICHHS I'a30B P XUMUYECKUX PEAKIHSIX.

OcHoBHbBIE
KJIACCHI
HeOpraHuyvec
KHX
coeIuHEeHu

Crenenp  okucinenus. CpaBHEHHE  CTENEHM  OKUCJICHHS U
BaJieHTHOCTH. OmpeneseHue CTeNneHn OKUCICHUs 3JIEMEHTOB B
OMHApPHBIX COECIUHEHUSIX.  bUHapHbIE COeNMHEHUS HEMETaJIOB:
OKCH/IBI, JIETyYrEe BOAOPOJAHBIC COSIMHEHUSI, MX COCTaB W Ha3BaHMUS.
Oxkcuapl. Kmaccudpukanms. Homenknarypa. @usuueckue ceoticmea
oKxcu0o8. XUMHUECKUE CBOMCTBA OKCHJOB. [lonyuenue u npumeHnenue
oxcuoos. llpencraButenu  OKCHIOB:  BOJAA,  YITIGKUCTBIA — ras,
HeramieHasi U3BECTb.

OcnoBanus. Kinaccudukanus. Homenknarypa. Qusuueckue ceoticmea

ocnosanui. Ilonyuenue ocnoéanuti. XMMUYECKHE CBOMCTBA OCHOBAHMIA.
Peakumst mevirpammzammu. Kucnotel. Knaccndukanms. Homenknarypa.
Qusuueckue ceovucmea xuciom. llomyuenue u npumeHeHnue Kuciom.
Xumuyeckue cBoMcTBa KUCIOT. MHaukaropsl. M3MeHeHue OKpacku
WHJIMKAaTOPOB B pa3/InyHbIX cpefax. [loHdaTne o 1Kajie KUCIOTHOCTH
(mkama pH).

Comu. Knaccudukamus. Homenknarypa. @usuueckue ceolicmea coJell.
llonyuenue u npumenenue coneti. XUMHYECKHE CBOWCTBA COJICH.
['eneTnyeckasi CBs3b MEXIY KJIacCaMH HEOPTaHMYECKUX COCAMHEHHI.
Ilpobrema bGe3onacnoco uUCnoIb308aHUsL GeWeCcm8 U XUMUYECKUX
peakyuii 8  NOBCeOHeBHOU  JicusHu.  TokcuuHvle, 2oplodue U
83pvigoonacuvie eeujecmed. bvimosas xumuueckas epamomHocme.
Uuctble BemecTBa U cMmecu. MaccoBas u  oObeMHas  JOJHU
KOMIIOHEHTa cMecu. PacueTsl, CBA3aHHBIE C UCIOJIb30BAHUEM MOHSTHS
«JTOJISI.
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XuMuiecKue
peakuuu

[lonsaTne sBIEHUN, CBSI3aHHBIX C W3MEHEHUSMH, NPOUCXONALIUMHU C
BELIECTBOM. SIBJIE€HMSI, CBSI3aHHbIE C W3MEHEHHEM KpPHUCTaJNINYECKOTO
CTPOEHUS BELIECTBA MPH MOCTOSIHHOM €ro cocTaBe, — (U3HUECKue
apieHus.  duznueckue SBIGHUA B XUMHUM:  JAUCTUJUIALNA,
KpHUCTaJNIN3als, BHIIApUBAHUE U BO3TOHKA BELIECTB, (PHIBTPOBAHHUE U
ueHTpudyrupoanue. SIBIeHUs, CBA3aHHBIE C M3MEHEHHEM COCTaBa
BELIECTBA, — XMMHUECKNE peakunu. [Ipu3Haku U ycnoBus NpOTEKaHUs
XUMHUYECKUX peakluuid. BpineneHue TEmIoTel U CBeTa — peakuu
ropenus. IlonsaTHe 00 3K30 - U SHAOTEPMHUECKUX pEaKIUIX. 3aKOH
COXpaHEHHUS Macchl ~ BEIIECTB.  XUMHYECKHE ypaBHEHUS.
3HayeHHe MHAEKCOB M Kod(¢unuentoB. CocTaBieHne ypaBHEHUI
XUMHUECKUX peakuui. Pacuerbl 1O XMMHYECKHUM  ypaBHEHHSIM.
Pemenne 3amau Ha HaxXOKJIEHHWE KOJHMYECTBA, MAacChl WM oObeMa
IPOAYKTa PEAKIMHU IO KOJMYECTBY, Macce WIH OOBEMY HCXOJHOTO
BeniecTBa. PacdeTbl ¢ UCHOIB30BAaHUEM TMOHATHS «IOJIS», KOTrAa
HCXOJHOE BEUIECTBO JAHO B BMJIE PAacTBOpa C 3aJaHHOM MacCOBOM
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JOJIEW PACTBOPEHHOI'O BEIIECTBA MWJIM COJAEPKUT OINPEICICHHYIO
JTOJIEO TIPUMECEM.

Peaknun pasnoxenud. IlpencraBieHne 0O CKOPOCTH XUMHYECKUX
peaKkuuid. Karanusatopel. ®epmentsl. Peakuuu coenuHeHuUs.
Karanutnueckue W HeKaTaJIMTUYECKHE pEaKUUU, OOpaTHMble u
HeoOpatuMble peaknuu. Peakiuu 3amemieHus. Psg  akTUBHOCTH
METAJUIOB, €r0 UCIIOJIb30BaHUE JIs MPOTHO3UPOBAHUS BO3MOYKHOCTH
MPOTEKaHUs PEAKUUM MEXAy METAUIaMd M KHUCJIOTaMH, pPEaKIuil
BBITECHEHUS OJHUX METAUIOB M3 PACTBOPOB HUX COJEH JpyruMu
MeTaiamu. Peakuum obmena. Peaknuu HelTpanuzauuu. YciaoBus
MPOTEKaHUs peakiuii oOMeHa B pacTBopax A0 KOHIA.

Tunbl XMMHYECKHX peakUWii Ha OpUMEpe CBOMCTB BOAbL. Peakuus
pa3lloKEHUsT — OJJIEKTPOJAU3 BOAbL.  Peakuum  coeguHeHuss  —
B3aUMOJICCTBHE BOJBI C OKCHJIAMH METAJUIOB M  HEMETAJLJIOB.
VYcnoBue B3aMOJECHCTBUS OKCHUJOB METAJJIOB U HEMETAIOB C BOJOM.

[Tonsitue «rugpokcub». Peakunu 3aMelieHuss —  B3aUMOJCHCTBUE
BOAbl ¢ MeTayiamMu. Peakuun oOMeHa —  THIPOJIHM3 BEIIECTB.

Bonaa. 3Ha4YeHUE PACTBOPOB JUIS TPUPOIBI U CEIBCKOTO XO3sHCTBA.  Boda 6 | 2

PacTBopsr npupooe. Kpyzosopom 600vl 6 npupode. Duauueckue u Xumuyeckue
ceoticmea 600vl. PactBopbl. Pacmeopumocms geujecmé 6 6o0e.
Konuenrpanus pactBopoB. MaccoBasi 105151 paCTBOPEHHOT'O BEILIECTBA B
pacTtBope.

IpakTukym 1. IlpaBuna TeXHUKH O€30MAaCHOCTHM NpuU paboOTe B XUMHUYECKOM | 3

IMpocreiimme | kabunere. [Ipuemsl oOpamieHus ¢ 1abOpaTOpHBIM  O00OPYAOBAaHUEM U

omepamuM ¢ | HarpeBaTenbHbIMH TpuOopamu. 2. IIpu3HAKUM XUMHUYECKHUX PEaKIIHil.

BelleCTBOM 3. TlpuroroBieHme pacTBOpa caxapa M pacyeT ero MacCOBOH JIONH B
pacTtBope.

Xumuyeckue Ionamue o ckopocmu xumuueckon peakyuu. Pakmopsi, | 18

peakuuun elUAIOWUE HA ~ CKOpocmb  Xxumudeckou peaxyuu. Illonamue o

kamanuszamope. Knaccuduxaiuss XuMUYECKUX peakuuil Mo pa3IudHbIM
IIPU3HAKaM: YHUCIy M COCTaBy HCXOIHBIX M TIOJYYEHHBIX BEIIECTB;
W3MEHEHUIO CTEIICHEW OKHCIEHUS aTOMOB XUMHUYECKHX JIJIEMEHTOB;
NOTJIOIIEHUI0 WM BBIACIEHUIO  DHEPTUU.  DJIEKTPOJIMTHYECKAs
auccouuanusl. OJEKTPOIUThl U HedNeKTpoiauThl. Monbl. KaTuonsl u
aHMOHBI. Peakiuy MOHHOrO oOMeHa. YCJIOBUS INMPOTEKaHWs peakIuii
MOHHOI0 0OOMEHa. DJIEKTPOIUTUYECKAs! AUCCOLUAIINS KUCIIOT, LIeNn04en
n coned. MexaHusM AHUCCOLMALMKA ~ IEKTPOJIMTOB C  Pa3IM4YHBIM
xapakrepoM  cBs3M. CTeneHb  AIEKTPOIUTUYECKOW JUCCOLUAINH.
CunbHble U cradble 37eKTPoUThl. OCHOBHBIE — TOJOXEHHUS  TEOpPHH
JJEKTPOJIUTUYECKON  TUCCOIUALUY.

Kucnorsl, wux xmnaccupuxanus. Juccoumamuss KHCIOT M HUX
CBOMCTBA B CBET€ TEOPHUH DIIEKTPOIUTHYECKOU JUCCOLALUN.
MounekynspHele " VOHHBIE YpaBHEHUs peakuui.
B3anmopeiicTBie KHCIOT € MeETaUIaMHU. OJIEKTPOXHUMHUYECKUH PST
HanpspKEHUH  MeTaluioB. B3auMmonelcTBHE  KHCIOT C  OKCHUAAMH

METAUIOB. B3anmoaeicTBue KHCJIOT € OCHOBAHUSIMH — PEaKIuUs
HEUTpAIU3aLIUH. BzaumoeiictBue KHUCJOT C COJISIMH.
Hcnons3zoBanue TaOMUIBI  PACTBOPUMOCTH JJII XapaKTEPUCTUKU

XUMHYECKUX CBOMCTB KHCIOT. OCHOBaHUS, HUX  Kjiaccuukarms.
Jlucconmanuss OCHOBAaHMM W WX CBOMCTBA B CBETE€ TEOPUHU
AJIEKTPOJUTAYECKON Juccoumanuu. B3auMonencrBue OCHOBAaHUM C




comsiMu.  Mcnonp3oBaHue TaOIUIIbI PacTBOPUMOCTH JUIS
XapaKTEPUCTUKHU XUMHUYECKUX CBOMCTB OCHOBAaHUM.
BzanmoneiictBue menodeir ¢ okcumaamMu HemertamioB. Conmn, ux
JUCCOLMAnUsl M CBOWCTBA B CBETE€ TEOPUU DIIEKTPOIUTHYECKOU
auccoumanuu. B3aumopeilictBue coneil ¢ MeTallaMH, OCOOEHHOCTH
9TUX peakuui. BsaumopnencrBue conen ¢ consamu. Mcenons3oBanue
TaOJIUIBl PACTBOPUMOCTH JJISl XapaKTEPUCTUKU XUMHUYECKUX CBOWCTB
coieir. OOoOmIeHNe cBeneHU 00 OKCHIaX, MX KJIACCH(PHUKAIUU H
cBoiicTBax. ['eHeTnueckue pAanbI MeTaa U HeMeTaIa.
I'enernueckass CBSI3b MEXAY KJIacCaMM HEOPraHUYECKHX BELIECTB.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuuu. CTElNeHb OKHCICHUS.
OmnpeneneHne CTENEHU OKUCIEHHMSI aTOMOB XMMHYECKHMX 3JIEMEHTOB B
COC/IMHECHUSIX. Oxkucaurens. BoccranoBurens. CymHocTtb
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX peakuuid. OmnpenencHue CcTeneHen
OKHMCIEHMS U1  DJIEMEHTOB, OOpa3yloUIMX BEIIeCTBa  Pa3HbIX
KjaccoB. Peakuuu HMOHHOI'O oOmeHa u OKHUCJIUTEIBHO-
BOCCTAaHOBUTENIbHBIE  peakuuu. OKHCIUTENb U BOCCTAaHOBUTEID,
OKHCJIEHUE u BOCCTAHOBJICHHUE. CocraBnenue ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METOIOM 3JIEKTPOHHOIO
Oanmanca. CBoHcTBa  MPOCTBIX  BEIECTB —  METAUIOB U
HEMETAJJIOB, KUCJIOT U Ccojlel B CBET€ OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIX PEAKLIUN.

IIpakTUKyM
CpoiicTBa
PacTBOpoOB
3JIEKTPOJIUTO
B

1. Pemenue  sKcnepuMeHTaIbHBIX 3azad. [lpum nByxuacoBoMm
IUTAHUPOBAHUU ITPOBOJIUTCS TOJBKO MpakTHUYecKas paboTa 4.




Temarnueckoe naHupoBanue 9 kiacc.

Hassanue pasnena

Conepxanue

Kom-Bo
4acoB

IloBTOpPEHME

bunapusle coenuHeHus. OKkcuapl —cojeoOpasyromue |
HecosieoOpasyrouye. ['uapokcupl: OCHOBaHU, aM(OTEpHbIE,
kuca0Thl. CpeHue, KUCIIbIE, OCHOBHBIE COJIH.

OO0oOmenne  cBeleHMM O  XMMHUYECKMX  PEAKIMSX.
Knaccupukanuss XUMHYECKMX pEaKUUid 1O  pa3IuyHbIM
OCHOBAaHHUSM: COCTaBy M  4YHCIy pEarupymoiuux Hu

00pa3yromuxcs BELIECTB, TEIIOBOMY s dexry,
HAIpPaBJICHUIO, U3MCHECHHUIO CTEIICHEH OKHCIICHHUS JJIEMEHTOB,
o0pa3yromux pearupymoimue BEIIIECTBA, daze,

HCII0JIb30BAHUIO KaTaIu3aTopa.

[lonATHe O CKOpPOCTH XMMHM4YECKOW peakuuu. Daxropsl,
BIMAIOINME HA CKOPOCTh XHMHYECKUX pEaKUui: IpUpoja
pearupyromux BElIeCTB, MX KOHLEHTpAlMs, TeMIlepaTypa,
IUIOWaab  COIPUKOCHOBEHHUs,  HaJM4Me  KaTalu3aropa.
Karanus.

XuMHYECKHE pPeakmun

Ilonsarue 00 3JIEKTPOJIUTHYECKON JIFCCOIHAITHM.
DJIEKTPOJIUTBI U HEINEKTPOIUTHI. MexaHu3M AUCCOLMAIIUA
AJIEKTPOJIUTOB C PA3IUYHBIM XapakTepoMm CBsi3u. CTeneHb
AICKTPOJUTHYECKON aucconuanur. CuilbHBIE H  ciaOble
3JIEKTPOJIUTHI.

OCHOBHBIE ~ TIOJIOXKEHHS ~ TEOPUHM  DJIEKTPOJUTHYECKOU
mucconanuu. Knaccudukanuss WMOHOB W WX  CBOKMCTBA.
KucnoTel, OCHOBaHUSI M COJIM KaK OdJIEKTPOJMTHL. Mx
KJIaCCU(PUKALIMS U TUCCOIUAITHS.

OO0mue XMMHYECKUE CBOMCTBA KHCJIOT: M3MEHEHHUE OKpPAaCKH
WHJIMKaTOPOB, B3aMMOJICUCTBUE C METa/UIaMH, OKCHUAaMHU U
TUAPOKCUIAMHM METAJUIOB M COJSIMU. MOJNEKynspHble U
WOHHBIC (TOJHBIE M COKpAIIEHHBIE) YPAaBHEHHS PEAKIUH.
XHMMHUUYECKUN CMBICI COKDALEHHBIX YPaBHEHUU. Y CIOBUSA
MPOTEKAHUS PEAKIIUN MEXY AJIEKTPOJIUTAMHU 10 KOHIA. Psn
aKTHUBHOCTH METAJLJIOB.

OOmue XUMHYSCKUE CBOMCTBA INEJIOYUEH: B3aMMOJCHCTBHE C
KHCJIOTaMHU, OKCHJAMH HEMeTaioB, coismu. OOmue
XUMHYECKHE CBOMCTBaA HEPACTBOPHUMBIX OCHOBaHHIA:
B3aUMOJICICTBUE C KUCIOTaMH, Pa3JIOKEHUE IIPU HarpeBaHUU.
OO6mme XUMHYECKHE CBOIICTBa CpeaHUX coJiei:
B3aMMOJICKCTBHE C KHUCIOTaMH, IeJ0YaMH, COIISIMH U
MeTajuiaMi. B3anMoielicTBUE KUCIIBIX COJIEH CO IEI0YaMU.
I'unponus, kak 0OMEHHOE B3aMMOJACHCTBHE COJIEH C BOJMOM.
l'unponu3 conaM CUIBHOTO OCHOBAaHHS W CIA0ON KHUCIIOTHI.
lunponu3 conm cnaboro OCHOBAaHWS M CHJIBHOM KHCIIOTHI.
[IIxana pH.

CBoIiCTBa KHCJIOT, OCHOBAaHHM, OKCHUIOB M COJICH B CBETC
TEOPHUH DJICKTPOJIUTHYECKON JAUCCOIUAIMH U OKUCITUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM.
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Hemeramasl 1V-VII
rpyni 1 uxX
COeIUHEeHUSA

CrpoeHne aToOMOB HEMETANIOB W HX IIOJOXKEHHE B
Ilepuonnueckoir cucreme. Psn  3JIeKTpOOTPULIATEIBHOCTH.
Kpucramnmueckne pemérku HEMETauloB —  MPOCTBIX
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BelecTB. AjuioTponus U €€ npuurHbl. @U3MYECKHE CBOMCTBA
HemeTayioB. OOmMe XMMHYECKHE CBOWCTBA HEMETAJUIOB:
OKHUCJIUTEIbHBIE U BOCCTAHOBUTEIBHBIE.

l'anorensl, cTpoeHue UX aTOMOB U MoJsieKyl. Dusznueckue u
XUMHYECKHE  CBOMCTBAa  TrajJlOreHOB.  3aKOHOMEPHOCTH
W3MEHEHHUs CBOWCTB TajJOr€HOB B 3aBUCUMOCTH OT HX
nonoxenus B Ilepmonnueckoir cucreme. HaxoxnaeHue
TaJIOreHOB B TPHUPOJAE M HX T[OJYYEHHE. 3HAYeHUE U
MIPUMEHEHHE TaJIOT€HOB.

lajioreHOBOJIOPOJIBI M COOTBETCTBYIOLIME KM  KHUCJIOTHI:
IJIaBUKOBAsi, COJIsiHAsi, OPOMOBOAOPOIHAS, HOJOBOJOPOIHAS.
lanorenuasl. KauecTBeHHBIE peaklMM Ha TajJOTE€HU[-UOHBI.
[IpumeHeHne coelWHEHUN TaJOT€HOB M HMX OHOJOrMyecKas
poOJIb.

O6mas xapakrepuctrka 31emMeHToB VI A — rpynmsl. Cepa B
npupoje 1 e€ modydeHre. AJUIOTPOITHBIE MOTU(DUKAIIIH CEPbI
U UX CBoOMcTBa. XHMHYECKHE CBOMCTBa cepbl H €&
MIPUMEHEHUE.

CepoBOZOpOJI:  CTPOEHUE  MOJIEKYJbl, (QU3UYECKHE U
XUMHYECKHEe, TMoyiyueHne u 3HaueHue. CepoBomopoHas
kuciota. Cynehuas! u ux 3HadeHne. JJIIoMuHODOpHI.

Oxcun  cepwi(IV), cepHucras  KHCIOTa,  CYIb(UTHI.
KauecTBeHHas peakuus Ha CyIb(PUT-HOH.

Oxkcun cepoi(V]), cepHast KHCJIOTA, cynb(harsl.
Kpucramnoruaparel. KauecTBeHHast peakiius Ha Cyib(haT-HOH.
CepHasg kuclOTa — CHJIBHBIA 3JIeKTpoiauT. (CBoiicTBa

pa30aBICHHONH CEPHON KHCIIOTHI, KaK THITMYHOW KHCIIOTHI:
B3aUMOJICHCTBHE C METaJlJIJaMHU, OCHOBHBIMU U aM(OTepHBIMU
OKCHJIaMH, OCHOBAaHHUSIMH W aM(OTEPHBIMH THUIPOKCHIAMH,
coisimu. KauecTBeHHas peakuus Ha cyiabhaT-uoH.

OOmiass xapakTepucTHKa 53JeMeHTOB VA rpymnmbl. A3OT,
CTpPOEHHME aToMa U MOJeKyJbl. PU3NUEeCKne M XUMHUYECKHE
CBOMCTBa M MpHUMEHEHHE a30Ta. A30T B HIPUPOJIE U €ro
Ouosiornyeckas poib.

AMMUHaK, CTpOEHHME MOJIEKYJIbl U (U3NYECKUE CBOMCTBA.
AmMMMayHasi BOJA, HAIIATBIPHBIA CHMPT, TMAPAT aMMHUAaKa.
JIOHOpHO-AaKIENITOPHBIA MEXaHU3M O00pa30BaHUsl KaTHOHA
aMMoHMs. BoccraHoBuTenbHble cBoiicTBa ammuaka. Conu
aMMOHHS U UX HpuMeHeHue. KadecTBeHHas peakiusi Ha
KaTHOH aMMOHHUS.

Oxkcuipl a30Ta: HECOIe00pa3yroIue U KUCIOTHBIE. A30THCTAast
KHCJIOTAa W HUTPUTHL. A30THas KHUCIIOTa, €€ IOJyYeHUE U
cBoricTtBa. Hutparsl.

docdop, crpoenume aroma u amiorponus. Dochumabl.
®ochun. Oxcun docdopa(V) u oprodochopHas KuCIOTA.
®ocdatsr. PochopHbie ynoOpenus. THCEKTUIHIBL.

O6mass xapaktepuctuka »siaemeHToB [V A-  rpynmsi:
0COOEHHOCTH CTpPOEHHMsSI aTOMOB, TIIPOCTBIX BEWIECTB U
COEIMHEHUII B 3aBUCHMOCTH OT TOJOXKEHHUS DJIEMEHTOB B
Ilepuonnueckoir  cucreme. Yranepon.  AmoTponHble
MoauduKanuu: anMas, rpadhur. AMOpQHBIA YIIepoI U €ro
copTra: caka, aKTUBUPOBAaHHBIM  yroib. AncopOrus.




Xumuyeckue  cBoWcTtBa  yraepoaa.  Kokcoxmmmyeckoe
MIPOU3BOJICTBO U ero mpoaykius. Kapoumsl.

Oxcun yrnepoga(Il): ctpoenue Monekysbl, MOJIy4eHHE U €ro
ceoiictBa. Oxcupg yraepona(IV): crpoeHue MONEKYIIHI,
MOJIy4YEeHUEe M €ro CBOMCTBA. YrojbHas kuciora. Comu
YyrOJBHOW  KHUCIIOTBI: KapOOHAThl U THUAPOKApOOHATHI.
TexHuyeckas ¥ nuiEeBas coaa.

Kpemuuii, ctpoenue ero aroma u cBoicrBa. KpemHuii B
npupone. Cwmnunsl u  cuwiad. Oxcun  kpemauA(IV).
KpemuueBas kuciora u €€ conu.

[IpousBoncTBO cTekna M ueMmeHTa. lIpoaykuus cUIMKaTHOMN
IIPOMBIIIJIEHHOCTU:  ONTUYECKOE  BOJIOKHO,  KEpamHKa,
dapdop, pasac. OnTHYECKOE BOJIOKHO.

Hemeramnsl B npupone. @pakioHHAss NEPErOHKA KUIAKOTO
BO3/lyXa, KaK CIOCO0 MOJY4YeHHs] KHCIOpOJa, a30Ta, aproHa.
[Monyyenune docdopa, KpemMHHUA, XJOpa, HOAA. DIEKTPOIH3
pacTBOpPOB.

[Tonyuenue CEepHOI KHUCJIOTBI: CBIPBE, XUMH3M,
TEXHOJIOTHYECKasi CXeMa, METOJ KHIISIIETO CJIOS, MPUHIIUIIBI
TeruiooOMeHa, TPOTHUBOTOKa W Hupkymsuuu.  Oneywm.
[Ipon3BoacTBO aMMMaKa: ChIPbE, XUMHU3M, TEXHOJIOTHYECKAs
cxema.

MeTaaiabl M UX
coeIMHEeHU S

[lonoxenne wmeraimoB B Ilepmoanueckoil  cucreme
xumuueckux anemeHtoB Jl. M. MeHueneeBa, CTpO€HHE HX
aTOMOB M  KpHUCTaJUIOB.  Meramuiueckass  CBsI3b U
METaJJIYecKasl KpUCTaJUIMUeckas pemérka. Pusnyeckue
CBOMCTBa METAUIOB: D3JIEKTPO- M  TEIUIONPOBOJIHOCTD,
OTpaxkarolllass COCOOHOCTh, MIACTUYHOCTh. CIiiaBbl YEpHBIE
U LIBETHBIE.

Mertainbpl Kak BOCCTAHOBUTENH. OJEKTPOXUMUYECKUU psf
HamnpspbkeHui. B3auMopeiicTBUe MeETauioB ¢ HEMeETalljlaMu,
OKCHJIaMU, KUCIIOTaMH, COJISIMU. AJTIOMUHOTEPMHUSI.

OKcuabl ¥ TUAPOKCUABI IETOUYHBIX METAIUIOB, UX MOJIYYEHUE,
CBOIWCTBA, MpUMEHEHHE. BaxHelmme Ccoau  IMIEeTOYHBIX
METaJUIOB, UX 3HAYEHHE B KMBOW U HEKUBOW NMPUPOJE U B
YKU3HH YEJIOBEKA.

Okcuabl U TUIPOKCUIBI MIEIOYHO3EMETbHBIX METaUIOB, WX
IOJIly4eHUE, CBOWCTBA M IpUMEHEHHE. Baxnenmmume coiu
IETOYHO-3eMETBHBIX METAIJIOB, UX 3HAYCHHE B MPUPOJE U
XKU3HU yenoBeka. KapOoHaThl v ruApOKapOOHATHI KANIbIIHS.
XéctkocTh BOABI: BpeMeHHass U MocTosHHas. CrnocoObl
ycTpaHeHHs] BpeMeHHON KEcTKkocTH. CrocoObl ycTpaHEHHs
MOCTOSHHOM KECTKOCTH. VOHMTBHI.

CoenuHeHus amoOMHUHUS B Opupojae. XUMUYECKHE CBOWCTBA
amroMuHns. OCOOEHHOCTH OKCHAA W THUAPOKCHIA ATFOMHHHSI
Kak aMQOTepHBIX coeNUHEeHU. BaxkHele conu amroMIuHUS
(xmopun, cymbdar).

OcobeHHocTH CTpoeHUsi aroma jxeses3a. JKenezo B mpupoe.
Baxwuelimme pynsl kenesa. [loaydeHue 4dyryHa W CTalld.
Oxcunst u ruapokcunsl xenesa(ll) u (III). Conu xenesa(ll) u
(III). OOHnapyxeHHEe HMOHOB KaTHOHOB JK€Je3a B PacTBOPE.
3HaueHHe COeMHEHUN Kelesa.
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Koppo3ust xumuueckas ¢ 3JIEKTPOXMMHUYECKasd. 3alluTa
METAJIJIOB OT KOPPO3HH.

Mertannel B mpupone: B CBOOOJHOM BHJIE M B BHUIE
coenuHenuil. Ilonsarue o merammyprun. Yé€pHas u nBeTHas
METaJULypIHusl. [Iupomertainyprusi, TUAPOMETAJUIYPIHUs,
anektpometaityprusi.  Jlomennsiit mpouecc. Ilepepabotka

YyryHa B CTallb. DJIEKTPOJIH3 PACILIIABOB.

IlepBoHayabHBIE
cBeaeHus 00
OPraHMYecKux

BeIIeCTBaAxX

HepBOHa‘IaJ'IBHBIe CBCACHUA O CTPOCHHHU OPraHU4YC€CKUX
BCIIICCTB. YFJ'IGBOIIOpOI[BIZ METaH, 3TaH, 3THUJICH. Hcemounuxu

Y2neeo0opo0os:  NPUPOOHbIL  2as, Hegpmb,  yeonw.
Kucnoponcoaepxkaiue coequHeHUs:: CHOUPTHI  (METaHOI,
9TaHOJI, TJIMLEPUH), KapOOHOBBIE KHUCIOTHI (yKCYCHas

KHCJIIOTA, aMUHOYKCYCHAasd KHUCJIOTA, CTCApUHOBAA U OJICKMHOBAA

KI/ICJIOTBI). buonoruuecku BaXXHBIC BCIICCTBA. JKHUPBI,

TIII0K03a, O€NKu. Xumuueckoe 3acpszHeHue OKpyicaroujeli
cpeovl U e20 NOCie0CmeEuUsl.

O0001menne 3HaAHUI
10 XMMHUH 32 KYpC
OCHOBHOM IIKOJIBI.
IToaroroBka K
OcHoBHOMY
rocy1apCcTBEHHOMY
IK3aAMEHY

CrpoeHne atomMa B COOTBETCTBUM C  IOJIOKEHHEM
xuMuyeckoro anemeHta B Ilepuogmueckoil  cucrteme.
CrpoeHue BelecTBa: XMMHUYECKasl CBS3b U KPUCTALIIMYECKUE
peméTku. 3aBUCUMOCTh CBOMCTB 0Opa30BaHHBIX AJIEMEHTAMU
MPOCTHIX BEIIECTB (METAVIOB, HEMETAJUIOB, OJArOpOHBIX
ra3oB) OT MOJIOKEHHsI dneMeHTOB B [leproauueckoit cucreme.
Tunonorus HEOpraHUYECKUX BEILLECTB, JIEJICHUE UX HA KJIACChI
u rpynnsl. [IpencraBurenu.

[Tpu3Haky W yCIOBUSA HNPOTEKAHHUS XUMMUYECKUX pEaKLUH.
Tunosoruss  XMMHUYECKMX  peakuid 1O  pa3IUYHbIM
ocHOBaHUsAM. Peakium woHHOrO oOMeHa. OKHCIMTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIUH.

XUMHUYECKUE CBOMCTBA MTPOCTHIX BEIIECTB. XAPAKTEPHBIE
XMMHUYECKHE CBOMCTBA cOIe00pa3yIoLINX OKCHIOB,
TUIPOKCUIOB (OCHOBaHMM, KMCIOT U aM(pOTEPHBIX
THIPOKCHUIOB), CONEH




