MyHumunansHoe obpasopanue [JUHCKOH pakioH, n.Haiinopd
BromkeTHOe 0011e00pa3oBaTeIbHOE YUPEKACHNE
MYHHIUIIAIBHOr0 00pa3oBanus [{HHCKOH paioH
«Cpennss o6meoGpasoparenbHas mkomna Ne 53»

PABOYAA IIPOI'PAMMA

ITo XUMUU

YpoBens oOpa3zoBanus (Kj1acc)  OCHOBHOE oO1ee oopazoBanue 8-9 kmacc
KomnvectBo waco 136

VYuurens Ncaea Okcana IOpreBHa

[Iporpamma pa3paboTaHa B COOTBETCTBHU M HA OCHOBE

denepaabHOTO TOCYAApPCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa OCHOBHOTO
oO1ero oopazoBanus (YTBEpKIEH MPUKA30M MUHUCTEPCTBA 00pa30BaHUs M HAYKU
Poccuiickoit ®@enepanun ot «17» gekadps 2010 r. Ne 1897) u Ilpumepnoit
OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMON;

Y4ueOHO-MeTOANYECKOT0 KOMIUIEKCA JIMHUM YYEOHUKOB XUMHUM TOJI PEAaKIUeH
O.C.T'abpuensn /-9 kmaccel: mocodoue s yduTesed o0011eo0pa3oBaTebHbIX
yupexaennit. Xumust: 7-9 xnaccel. ABtopsl: O.C.I'abpuensn - M., «/lpoday,
2017—-75c.

aBTOPCKOM  MpOrpaMMbl OCHOBHOT'O 00Iero 0oO0pa3oBaHUsi MO OMOJOTUU IS
oOmieoOpa3oBaTeNbHbIX  yUpekaeHud. Xumus: 7-9  kjaccel.  ABTOpBI:
O.C.I'abpuensu - M., «/Ipodar, 2017.— 123 c.



IHosicHuTEeNLHAA 3ANIUCKA

PaGouass mporpamma ydeOHOro mnpeamera «XHUMHs» Ha YpPOBHE OCHOBHOTO OOILEro

06p2130BaHI/I51 COCTaBJICHA HA OCHOBC:

1.
2.

10.

11.

12.

3akoH «O06 obpazoBanuu B Poccuiickoit @enepanun» ot 29.12. 2012 rona Ne 273-03.
[Tpuxa3z MunuctepcTBa oOpazoBanus u Hayku Poccuiickoit ®enepaunu ot 31.03. 2014 r.
Ne 253 «OO6 yrBepx)aeHuu (QenepansbHOTO IMEpedyHs Y4EOHHWKOB, PEKOMEHAYEMBIX K
UCIOJB30BAaHUIO MIPU pEATU3alUUd HMMEIOLIMX TOCYJapCTBEHHYI0 aKKpPEAUTALUIO
00pa30BaTeNbHBIX IPOrpaMM HayaJlbHOIO OOLIEro, OCHOBHOIO OOILIEro, CpegHero
o01ero oOpa3oBaHUs

[Ipuka3z MunucrepctBa obpazoBanusi U Hayku Poccuiickoii @eneparuu ot 21 amnpens
2016 roma Ne 459 «O BHeceHMM W3MEHEHUH B (elepalibHbI MepeueHb YYCOHHKOB,
PEKOMEH/YeMbIX K HCIOJIb30BAaHUIO NPU peau3alid HMEILMX TOCyIapCTBEHHYIO
aKKpeIuTallio 00pa30BaTEeNIbHBIX IIPOrpaMM HayaJbHOI'O OOIIEr0, OCHOBHOIO OOIIETO,
CpeaHero oomero o0pa3oBaHus, YTBEPKACHHBINA NMPHUKa30M MUHUCTEPCTBAa 00pa30BaHUs
u Hayku Poccuiickoit @enepanuu ot 31 mapra 2014 1. Ne 253».

[IpumepHasi ocHOBHas oOpa3oBaTeNbHas MporpaMMa O0pPa30BaTEILHOTO YUPEKICHHS:
OUCbMO JlemapTamMeHTa ooOmero oOpa3oBaHuss MuHHCTepcTBa 00pa3oBaHMs HayKd
Poccutickoit ®eneparuu ot 01 Hos6ps 2011 1. Ne 03-776.

[Tpukaz MunuctepctBa oOpazoBanus u Hayku P® ot 17.12. 2010 r. Ne 1897 «O6
YTBEP)KICHUH  (peepanbHOr0  TOCYAapCTBEHHOrO0  00pa30oBaTelbHOIO  CTaHIapTa
OCHOBHOT'O 00IIIEro 00pa30BaHU».

[Tpuxa3 MunucrepcrBa oOpasoBanusi U Hayku P® ot 29.12. 2014 r. Ne 1644 «O
BHECEHUM H3MEHEHHH B mpuka3 MuHucTepcTBa 00pazoBaHuss M Hayku Poccuiickoit
@®eneparun - ot 17.12. 2010 r. Ne 1897 «O6 yrBepxaeHun ¢deaepaabHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOI0 CTaHAAPTa OCHOBHOI'O O0ILEro 00pa3oBaHU».
[Tucemo JlemaprameHTa TOCYAapCTBEHHOW MOJUTUKUA B 0Opa3oBaHMM MUHHUCTEPCTBA
oOpaszoBanus u Hayku P® ot 07.07. 2005 r. N 03-1263 «O npuMepHBIX Nporpammax Io
yueOHBIM MpenMeTaM ¢eaeparbHOro 6a3ucHOr0 Y4eOHOTO MIaHa.

[Tucemo MOHuMIT KK «O pexkoMeHmanusx Mo COCTaBICHUIO padOUYWX Mporpammax u
KTII» ot 07.07.2016r Ne 47-11727/16-11.

[TprmepHBbIE OCHOBHBIE 0Opa30BaTEIbHbIE TPOrPAMMbI HAUAIBHOTO 00IIEr0 00pa3oBaHUs
U OCHOBHOTO 00IIero 00pa3oBaHusl, BHECEHHBIX B peecTp 00pa30BaTEIbHBIX IPOrpamm,
0/I00peHHBIX  (eiepaTbHbIM  YIeOHO-METOJAMYECKUM OOBEAMHEHHEM 110  OO0IIeMy
oOpa3oBanuto (mpotokosu ot 8 anpenst 2015r. Ne 1/5).

OcHoBHas oOpa3oBareibHas IMporpaMMa OCHOBHOro obmiero oOpasosanusi bOY COIL
Ne53 MO /Tunckoii paiioH.

VYueonsiit mman BOYCOLL Ne 53 MO Jlunckoii paiion Ha 2018-2019 y4yeOHbIi ro.

ABtopckori  mporpammbl  O.C. T'aOpuensiHa, cooTBeTcTByrOmEe dDeneparbHOMY
I'ocynapctBeHHOMY 00pa30BaTeIbHOMY CTaHIAPTY OCHOBHOTO OOIIETr0 oOpa3oBaHUs U
nomyiieHHas MwuHUCTEPCTBOM oOpa3oBaHusi W Hayku Poccuiickoit  ®Denepamuun
(O.C.T'abpuensia Ilporpamma kypca xumuu s 8-9 KkiaccoB 00IIe00pa3oBaTeIbHBIX
yupexaenuii / O.C.I'abpuensa. — M.: [Ipoda, 2012r.).

Lean peajau3anmu mporpaMMbl: JTOCTHKEHHE OOYYAIOIIUMUCS Pe3yIbTaTOB M3YUYECHUS

yueOHOro mpenmera «XHUMHS» B COOTBETCTBUU C TpPEOOBAHMSIMH, YTBEP)KIECHHBIMU
denepanbHbBIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOTO OOIIEro



oOpa3oBaHus.

3agayamu peair3alyy IporpaMMbl y4eOHOTO MPEIMETA ABIISIOTCA:

e (opMupoBaHME NEPBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX MPEJICTABICHUH O BELECTBAX,
UX MPEBpAILCHHUIX U MPAKTHUECKOM MTPUMEHEHHUH; OBJIa/ICHUE MOHATUIHHBIM alIapaToM U
CHUMBOJIMUYECKUM SI3BIKOM XUMHH;

® O0CO3HaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHUMHUYECKOW HAyKH Kak OOJIacTH
COBPEMEHHOI'0 E€CTECTBO3HAHMSI, XHMUYECKUX IIPEBpAIICHUNH HEOPraHMYECKUX WU
OpPraHMYECKUX BEIIECTB KaK OCHOBbI MHOIMX SIBJICHMH >KMBOH M HEXHMBOH INPHUPOJBI;
yriayOieHne npeICcTaBIeHU 0 MaTepUaIbHOM €IMHCTBE MHUPA;

® OBJIQJICHUE OCHOBAaMM XHMHYECKOH TI'PaMOTHOCTH: CIIOCOOHOCTBbIO aHAJIU3UPOBATh U
O0BEKTHBHO OLICHUBATh JKU3HEHHbIC CHUTYallUW, CBS3aHHbIE C XWUMHEH, HaBbIKAMHU
0e30macHOro oOpamieHust C BEIIECTBAMH, HCIIONBb3YEMBIMH B TIOBCEIHEBHOW >KHU3HU;
YMEHHUEM aHAJIU3UPOBaTh U MJIAHUPOBATH SKOJIOTMYECKU O€30MacHOe MOBEICHUE B LIEIAX
COXpaHEHHUSI 3/10POBbs U OKPYKAIOILEH CPEe/bl;

e (opMupoBaHME YMEHHUI YCTaHaBIMBATh CBS3M MEXIY pealbHO Ha0JII0JaeMbIMU
XUMHUYECKHMHU SIBICHUSAMHU M IPOLECCAMH, NMPOUCXOISIIIUMH B MUKPOMHUPE, OOBICHATH
IPUYMHBI MHOT000pa3usl BEILECTB, 3aBUCUMOCTh MX CBOICTB OT COCTaBa M CTPOEHMS, a
TaKXe 3aBUCUMOCTb IIPUMEHEHUS BEILIECTB OT UX CBOMCTB;

e [puOOpETEHHE OIbITa HCIHOJb30BaHUS PA3JIMYHBIX METO/JOB M3YyYEHUS BEILECTB:
HaOJIIOZEHUST 3@ HX MPEBpAIlEHUSIMH IPU MHPOBEIEHUM HECIO0XKHBIX XUMHUYECKUX
HKCIIEPUMEHTOB C UCTIOJIb30BaHUEM JTa00PATOPHOTO 000PYIOBaHUS U TIPUOOPOB;

e (opMupoBaHHE MpPEICTaBIECHUM O 3HAYEHWHM XMMHUYECKOH HAyKd B pEIICHUH
COBPEMEHHBIX JKOJIOTMYECKUX MpobjeM, B TOM UHCIE€ B IPEJOTBPAIIECHUU
TEXHOT€HHBIX U IKOJIOTHUYECKUX KaTacTpod.

3HAUYUTENIbHOE MECTO B COAEPKAHUU Kypca OTBOAUTCS XMMHYECKOMY 3KcmepumeHTy. OH
MO3BOJISIET CHOPMHUPOBATH Yy YYAIIMXCS CIEUUATbHBIE MPEAMETHbIE YMEHHs padoTath C
XUMHYECKMMH BEIIECTBAMH, BBIMIOJNHATh TMPOCThIE XHMMHUYECKHE OMBITHI, HAYYUTh HX
0e30macHOMY ¥ OSKOJIOTMUECKHM T'PAaMOTHOMY OOpAaIllEHUIO C BEIIeCTBaMHU B OBITY M Ha
MIPOU3BOJICTBE.

Kypc xumun 8 kiacca nusydaercs B JjBa 3Tara.

[lepBbIil 3Tam — XUMHUS B CTaTUKE, HA KOTOPOM pPacCMATPUBAIOTCS COCTaB U CTPOEHUE
aToMa M BeuecTBa. Ero OCHOBY COCTaBISIIOT CBEACHUSI O XMMHUECKOM 3JIEMEHTE U opmax ero
CYLIECTBOBAHUS — AaTOMax, M30TONAX, HMOHAX, IPOCTHIX BEIIECTBAX M UX BAKHEUIINX
COCTMHECHHSIX (OKCHUIAX U JAPYTHX OWHAPHBIX COCIWHEHUSX, KUCIOTAaX, OCHOBAHMSIX W COJISX),
CTPOCHHH BEIIECTBA (TUIIOJIOTUH XUMHUECKHUX CBS3EH U BUJAX KPUCTALIMYECKUX PEUIETOK).

Bropoii aTan — XxuMusi B TMHAMUKE, HA KOTOPOM YYaIIHecs 3HAKOMSTCA ¢ XMMHUYECKUMU
peaknusMu Kak (PyHKIMEW COCTaBa U CTPOCHUS YYACTBYIOIIMX B XUMHUYECKUX MPEBPAIICHHUSIX
BEIIECTB M uX Kiaccupukauu. CBOMCTBA KUCIOT, OCHOBAaHUH U COJIEH cpa3y paccMaTpUBAIOTCSA
B CBETE TEOPUHU DJIEKTPOJUTHUECKOW auccounanuu. Kpome TOro, cBoiicTBa KHCIOT U COJed
XapaKTEPU3YIOTCS TAK)KE B CBETE OKUCITMTEIIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB.

B kypce 9 xmacca BHauane o0OOIIArOTCS 3HaHUS YydYalIuXcs MO Kypcy 8 Kiacca,
anogeo3oM kotoporo siBisiercs [lepuoandeckuii 3akoH u [lepronnueckas cuctemMma XUMHAYECKHX
anemenToB JI. 1. MenneneeBa. Kpome Toro, 060011atoTcst CBeIeHUsI O XUMUYECKHX PEaKIUAX U
WX KJIacCU(PUKAIMK — 3HAHHUS 00 YCIIOBUSX, B KOTOPBIX MPOSIBIISIOTCS XUMHUYECKHUE CBOMCTBA
BEIIECTB, U cIoco0ax yrnpaBiIeHHUs] XUMUYECKUMU MPOIIecCaMy. 3aTeM paccMaTPUBAIOTCS 00IIue
CBOICTBa METayUIOB U HeMmeTayuloB. [IpuBOIATCS CBOMCTBA LIENOYHBIX M IIEIOYHO3EMETbHBIX
METAJIJIOB U TaJOreHOB (TIPOCTHIX BEIIECTB M COCTUHEHWH TaIOTeHOB) KaK HauOoliee SIPKUX
IpeJICTaBUTENIeN ATUX KIIACCOB AIEMEHTOB U UX CPaBHUTEIbHAS XapaKTEPUCTHUKA.

B mporpamme Ha3BaHME TeM B3STO W3 MPUMEPHOW MPOTpaMMbl OCHOBHOTO OOIIETO
oOpazoBaHusi 1o XuUMHH, cocTaBieHHOM Ha ocHoBe PI'OC OOO (6a30BBIi ypOBEHb) W
no6asiieHo u3 aBTopckoit mporpaMmel O.C. I'aOpuensiHa (BbIIeNeHO TOTYEPKUBAHUEM).



B yueOHOM miaHe Ha OCBOEHHE Yy4eOHOro mpeaMera «XHMHS» Ha YPOBHE OCHOBHOTO
obmero oopa3oBanus oTBoAUTCs 136 yacoB u3 pacyera: 68 gacoB — 8 kiacc, 68 yacoB — 9 kiacc.

1. IInanupyemble pe3yabTATHI OCBOEHHUSI Kypca XUMUH

JlesiTensHOCTh 00Pa30BaTEIBHOTO YUpPEXKIACHUsS 001Iero oopazoBaHusi B 00yu4eHUN XUMHH
JIOJKHa OBITh HampaBieHa Ha JOCTI)KEHHE OOydYalolMMUCS CIEIYIONIMX JIHYHOCTHBIX
pE3yJIbTaTOB:

1. Poccuiickast rpaxaaHcKass MIEHTUYHOCTh (MaTpuoTU3M, yBakeHue K OTeyecTBy, K
MPOLUIOMY M HAaCcTOSIEMY MHOTOHAllMOHAJILHOTO Hapoaa Poccuu, 4yBCTBO OTBETCTBEHHOCTH U
nonra nepen PonuHol, naenTudukanus ceds B KadyecTBe IpakaanuHa Poccuu, cyObeKTHBHAs
3HAYUMOCTh HCIIOJIb30BaHUSI PYCCKOTO s3blKa M S3BIKOB HapongoB Poccuu, ocozHaHue u
OIYIIEHUE JIMYHOCTHOM COMPHYACTHOCTH Cyap0e poccuiickoro Hapona). Oco3HaHue
STHUYECKON MPHUHAJIICKHOCTH, 3HAHUE UCTOPUH, S3bIKA, KYJIBTYPBI CBOET0 Hapoja, CBOEro Kpas,
OCHOB KYJBTYPHOI'O Hacienus HaponioB Poccun u uenoBedecTBa (MIACHTUYHOCTH YEJIOBEKAa C
POCCHUHCKON MHOTOHAIIMOHATBHON  KYJIbTYpPOH, CONPUYACTHOCTH HUCTOPHH HApOAOB U
rocyJIapcTB, HaXOJIMBIIMXCS Ha TEppUTOpUM coBpeMeHHOW Poccum); wuHTEpHopu3anus
TYMaHUCTUYECKUX, JIEMOKPATUYECKUX M TPAJUIUOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIBHOTO
poccuiickoro o6OmectBa. OcCo3HAHHOE, YBOKHUTEIHHOEC H JIOOpPOKEIATETLHOE OTHOIICHUE K
UCTOPUH, KYIbType, PEIIUTUU, TPAIUIUSAM, S3bIKaM, LIEHHOCTSIM HapoioB Poccuu u HapomoB
MUpa.

2. 'oTOBHOCTB M CIIOCOOHOCTH OOYYAIOIIUXCSI K CAaMOPa3BUTHIO M CaMOOOPa30BaHUIO HA
OCHOBE MOTHBAIlMM K OOYYEHWIO W TO3HAHWIO; TOTOBHOCTh M CIIOCOOHOCTH OCO3HAHHOMY
BBIOOPY M TOCTPOEHUIO NabHEWIIEH HHIWBUIYaIbHOW TpaeKkTOpuu oOpa3oBaHHs Ha 0aze
OPUEHTUPOBKH B MUpPE Mpodeccuii U MPo(HecCHOHATBHBIX MPEIITOUYTEHHH, C YYETOM YCTOHIMBBIX
MO3HABATEJIbHBIX HHTEPECOB.

3. Pa3zBuToe MOpasibHOE CO3HAHHE M KOMIIETEHTHOCTh B PEIICHUU MOPAJIBHBIX MPOOIeM
HAa OCHOBE JIMYHOCTHOTO BBbIOOpa, (OpMHUpOBaHWE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO
MOBEJICHUSI, OCO3HAHHOTO W OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHBIM IIOCTYIKaM
(crIoCOOHOCTh K HPaBCTBEHHOMY CaMOCOBEPILIEHCTBOBAHHUIO; BEPOTEPIUMOCTD, YBAKHUTEIHHOE
OTHOIIIEHUE K PEJIUTHO3HBIM YyBCTBaM, B3TJISA/IaM JIFOJICH U UX OTCYTCTBHUIO; 3HAHUE OCHOBHBIX
HOPM MOpajy, HPaBCTBEHHBIX, JYXOBHBIX HJ€AJIOB, XPAaHUMBIX B KYJIbTYPHBIX TpPaJUuLIUIX
HapoJ10B Poccun, TOTOBHOCTh Ha UX OCHOBE K CO3HATEIILHOMY CAMOOTPAaHWYEHUIO B MOCTYIKAX,
MOBEJICHUH, PACTOUYUTEIHHOM TMOTPEOUTENHCTBE; C(HOPMHUPOBAHHOCTH IMpEACTaBIEeHUN 00
OCHOBaX CBETCKOW 3THUKH, KYJIbTYpPbl TPAJAUIIMOHHBIX PEJIUTUH, UX POJIK B PA3BUTHH KYJIbTYPHI U
uctopuun Poccun W 4enoBedecTBa, B CTAHOBJICHHM TPaXKIAHCKOTO OOIIECTBA U POCCUHCKOM
rOCYJapCTBEHHOCTH; TOHUMAaHHUE 3HAYCHUS] HPABCTBEHHOCTH, BEPHl WU PEIUTHU B IKH3HU
YenoBeKka, ceMbu U oOmiecTBa). CHOPMUPOBAHHOCTH OTBETCTBEHHOTO OTHOIICHHUS K YYCHHIO;
YBXUTEIHLHOTO OTHOIIEHHUS K TPYAY, HAJUYHE OIBITA y4aCTHS B COLMAIBHO 3HAYUMOM TPY/IC.
Oco3HaHuWe 3HAUEHUsI CEMBbH B JKM3HHM YEIIOBEKAa W OOIIECTBA, MPUHATHE IIEHHOCTH CEeMEWHOM
KU3HH, YBAKUTEITHHOE W 3a00TIMBOE OTHOIIEHUE K WIEHAM CBOCH CEMbH.

4. ChopMHUPOBAHHOCTH HEIOCTHOTO MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH ¥ OOIIECTBEHHOW MPAKTUKH, YYUTHIBAIOIIETO COIHAIBHOE,
KYJIBTYPHOE, SI3bIKOBOE, TYXOBHOE MHOT000pa3nue COBPEMEHHOTO MUpA.

5. Oco3HaHHOE, YBAXHUTEIBHOE U JOOPOKETATEILHOE OTHOIICHHE K APYTOMY YEJIOBEKY,
€ro MHEHHUIO, MUPOBO33PEHUIO, KYIbTYpE, SI3bIKY, BEpE, TPaXKIaHCKON MO3UIUMU. ['0OTOBHOCTH U
CIOCOOHOCTh BECTH JUAJOT C JAPYTMMH JIIOJbMH M JOCTHTaTh B HEM B3aWMOIOHUMAaHUS
(unentudukanus cebs Kak  TMOJHOMPABHOTO CcyObekTa  OOIIEeHUS, TOTOBHOCTh K
KOHCTPYMpPOBaHHIO 00pasza mapTHEpa IO TUalory, TOTOBHOCTh K KOHCTPYHMPOBaHHIO oOpasza
JOIYCTUMBIX CIIOCOOOB JHANOra, TOTOBHOCTh K KOHCTPYMPOBAHMIO IMpoOIlecca Iuanora Kak
KOHBEHIIMOHUPOBAHUSI HMHTEPECOB, MpPOILENyp, TOTOBHOCTb M CIOCOOHOCTh K BEIEHUIO
IIEPETOBOPOB).

6. OCBOCHHOCTb COIMAJILHBIX HOPM, TMPaBUJ MOBEACHUS, pPojiel U (GopM coIuanbHOM
JKU3HU B Tpynmnax U cooOmiecTBax. Y4yacTHe B HIKOJLHOM CaMOYIPABICHUU M OOIIECTBEHHOU
KU3HU B Tpejesiax BO3PACTHBIX KOMIIETEHIMI C y4eTOM pEeruoHajbHBIX, ATHOKYIbTYpPHBIX,



COLMAIBHBIX M 3KOHOMHYECKHUX OCOOCHHOCTEW ((pOopMHpOBaHHME TOTOBHOCTH K YYacTHIO B
MIpoLieCCE YHOPSAIOUYECHHS COLMAIBHBIX CBSI3€d M OTHOLIEHUHM, B KOTOPBIE BKJIIOYEHBI U KOTOPBIE
GopMHpYIOT caMM ydalluecs; BKIIOYEHHOCTh B HEMOCPEICTBEHHOE TPa)IaHCKOE y4yacTHe,
TOTOBHOCTb y4acTBOBATh B JKU3HENEATEIBHOCTH MOJIPOCTKOBOIO OOIIECTBEHHOTO O0BEANHEHHUS,
MPOAYKTUBHO B3aMMOJICUCTBYIOLIETO C COLIMAJIBHOW CPENOd M COUHUAIBHBIMU HHCTUTYTaMU;
uaeHTuukanus cedss B KauecTBE CyObEKTa COLMANbHBIX IpeoOpa3oBaHUll, OCBOEHUE
KOMIIETEHTHOCTEH B cdepe OpraHu3aTOpCKOil NesTeIbHOCTH,; WHTEPHOPH3ALUs IICHHOCTEH
CO3MJATENBHOTO OTHOLIECHUSI K OKpPYXKarolleHd IeUCTBUTEIBHOCTH, LIEHHOCTEH COLMAIBHOIO
TBOPYECTBA,  LIEHHOCTH  IPOAYKTMBHOM  OpraHU3alMd  COBMECTHOM  JEATEIbHOCTH,
caMopealii3aluu B IPYIIE U OpraHU3ally, LEHHOCTU «IPYyroro» Kak paBHOIIPABHOI'O MTapTHEPA,
dopMHupoBaHHE KOMIIETEHIMH aHanM3a, MPOSKTUPOBAHMSA, OpPraHMU3ALUU JEATEIbHOCTH,
peduiekc U3MEHEHUH, COcOO0B B3aMMOBBITOJIHOTO COTPYAHUYECTBA, CIIOCOOOB pean3aluu
COOCTBEHHOT0 JIMJIEPCKOTO IMOTEHIMANA).

7. CdhopMHpPOBaHHOCTh ILIEHHOCTH 3JI0pOBOrO W 0Oe3omacHoro oOpas3a KHU3HU;
UHTEPUOPU3ALMS TPAaBWJI WHAMBUIYAIbHOTO M KOJJICKTMBHOTO O€30MAaCHOTO MOBEICHHS B
YpEe3BbIYANHBIX CUTYALMIX, YTPOXKAOIIMX KU3HU U 3J0POBBIO JIIOJEH, MpaBUIl NMOBEACHUS Ha
TPAHCIIOPTE U HA JOPOTaX.

8. Pa3BUTOCTh 3CTETHYECKOrO CO3HAHMS YEPE3 OCBOCHUE XY/I0KECTBEHHOI'O HAcCleIus
HapoaoB Poccun u Mupa, yBakeHHe K HCTOPUH KYJIbTYphl cBoero OTeuecTsa.

9. CdopMUPOBAHHOCTH OCHOB  OKOJIOTMUECKOH  KYJIbTYpbl, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO OKOJOTMYECKOI'O0 MBIIUICHHS, HAJIWYUE OIbITa DKOJIOTHYECKH
OpUEHTUPOBAHHOU pPEe(IIEKCUBHO-OIICHOYHOW U MPAKTUYECKON JEATENIBHOCTH B >KU3HEHHBIX
cuTyanusx (FOTOBHOCTb K MCCIEIOBAHUIO NPUPOJbI, K 3aHATUSAM CEJIbCKOXO3SIICTBEHHBIM
TPYZIOM, K XyJ0KECTBEHHO-ICTETUUECKOMY OTPaKEHUIO MPUPOJIbI, K 3aHATUSAM TYPU3MOM, B TOM
YHCIIE IKOTYPU3MOM, K OCYLIECTBIIEHUIO IPUPOJAOOXPAHHOM JEATEIBLHOCTH).

Memanpeomemmnvle pe3yibmamol.

MeTanpez[MeTHHe PE3YIbTATHI, BKJIFOYAKOT OCBOCHHBIC O6y‘IaIOHII/IMI/IC$I
MCKIIPECAMETHLIC IIOHATHA n YHUBCPCAJIBHBIC y‘le6HLIe HeﬁCTBHH (pel"y.]'IHTI/IBHBIe,
IIO3HABaTCIbHBIC, KOMMYHI/IKaTI/IBHI)Ie) .

Me:xnpeamMerHble NOHATHS

VYcnoBueM (opMHupoBaHUS MEXIPEAMETHBIX MOHSATHM, HAIpUMEpP TAaKUX KaK CHUCTEMA,
(dakT, 3aKOHOMEpPHOCTb, (DEHOMEH, aHajdu3, CHHTE3 SIBIIETCS OBJAJEHHE OOyUYaIOUIMMUCS
OCHOBaMHU YWTATEIbCKOW KOMIETEHIIMHM, NPUOOpETEeHHE HAaBBIKOB pabOThl ¢ MH(pOpMalueH,
ydyacTHe B NPOEKTHOM JAeATelbHOCTH. B OCHOBHOH mIkosie OyaeT mpojoiikeHa paboTra 1o
(GOpMHUPOBAHUIO M PA3BUTHIO OCHOB YHUTATeIbCKONH KoMmneTeHHMu. OOyyaronuecs: oBIaJeIOT
YTEHHEM KaK CpEACTBOM OCYILECTBICHMS CBOMX JaJbHEMIINX IUIAHOB: IPOJOJIKEHUS
o0pa3oBaHMsl W C€aMOOOpPa30BaHUS, OCO3HAHHOIO IUIAHUPOBAHUS CBOEr0 aKTyaJlbHOTO U
NEPCIIEKTUBHOIO Kpyra YTEHUs, B TOM 4YHCIE JOCYrOBOIO, IOJArOTOBKH K TpPYZOBOM U
COLIMATILHOW  JeSTENbHOCTU. Y  BBINYCKHUKOB Oyzner cdopMUpoBaHa MOTPEOHOCTh B
CHCTEMaTHYECKOM YTEHHMHU KaK CPEeACTBE MO3HaHMS MHpa M ce0s B 3TOM MHpE, TapMOHHU3AINH
OTHOIIICHUH YE€JIOBEKA M OOIIECTBA, CO3aHUU 00pa3a «IoTpeOHOTO OYIyIIEeToy.

[Ipu u3ydeHHn XUMHM OOYydarolIHecs YCOBEPILIEHCTBYIOT MPHOOpPETEHHBIE HAa NEPBOM
YpOBHE HaBBbIKHM PadoThl ¢ HHpopManuei U MONoIHAT ux. OHM CMOTYT paboTaTh C TEKCTAMU,
peoOpa3oBbIBaTh U MHTEPIIPETHPOBATH COAEPIKAIILYIOCS B HUX HH(POpPMAIIHIO, B TOM YHUCIIE:

* CHUCTEMaTH3UPOBATh, COMOCTABIATh, aHAJIN3UPOBATh, 0000IIaTh U HWHTEPIPETHPOBATH
UH(OPMALINIO, COAEPIKAILYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTAX;

* BBIACNATh TJIABHYHO W U30BITOUYHYIO HMH(GOPMAIMIO, BBIMNOJIHATH CMBICIOBOE
CBEPTHIBAHUE BBIICNICHHBIX (DAaKTOB, MBICIICH; MIPECTABIATh HHPOPMALIUIO B CKATOM CIOBECHOM
dbopme (B BUE TJIaHA WM TE3WCOB) M B HAIISIIHO-CUMBOJIMYECKOW (opme (B Buae Tabmuil,
rpadUUecKux CXeM M JAuarpamMM, KapT MOHSATHH — KOHLENTYaJIbHBIX JHarpamMm, OMOPHBIX
KOHCIIEKTOB);

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



B xone u3ydenuss xumuu oOydaromuecs NpuoOPeTyT ONbIT MPOEKTHOM AeATeIbHOCTH
KaKk 0co0oi ¢GopMbl y4eOHOW pabOTHI, CIIOCOOCTBYIOIIEH BOCIMUTAHUIO CAMOCTOSITEIBHOCTH,
MHUIMATUBHOCTH, OTBETCTBEHHOCTH, IOBBIIICHUIO MOTHBAIMU U 3(P(GEKTUBHOCTH Yy4eOHOU
JeSITEIbHOCTH; B XO/€ PeaIM3alui MCXOJAHOTO 3aMbICcia Ha MPAKTHUYECKOM YPOBHE OBIAJCIOT
yYMEHHUEM BBIOMpPATh aJeKBAaTHBIC CTOAIICH 3a/1a4€ CPEICTBA, IPUHUMATDH PEIICHUS, B TOM YHCIIE
U B cuTyauusx HeompenenéHHoctd. OHM IOJy4aT BO3MOXKHOCTb DPAa3BUTh CIOCOOHOCTH K
pa3paboTKe HECKOJIbKUX BAapUAaHTOB PEIICHUH, K MOUCKY HECTAaHIAPTHBIX PEIICHH, MOUCKY U
OCYILECTBIICHUIO Han0oJjIee IPUeMIIEMOTr0 PELICHHUS.

[lepedyeHp KIIIOYEBBIX MEXIPEAMETHBIX TOHITUN OIpeneNseTcss B XOoAe pa3paboTKu
OCHOBHOHM 00pa30BaTelbHOM IPOrpaMMbl OCHOBHOIO 001Iero oOpa3oBaHUs 00pa30BaTENIbHON
OpraHM3alMl B 3aBUCUMOCTH OT MAaTEpUaJIbHO-TEXHUYECKOIO OCHAILEHUs, KaJpOBOIO
HOTEHIMAaJIa, UCTIOIb3YEeMbIX METOJI0B pa0OThI U 00Pa30BaTENbHBIX TEXHOJIOTUH.

B coorBerctBun ®@I'OC OOO BBIAENAIOTCS TPH TPYIIB YHUBEPCATIBHBIX Yy4eOHBIX
JeMCTBUI: peryisTUBHBIEC, 1I03HABATEIbHbIC, KOMMYHUKATHBHBIE.

PeryasituBubie YY /|

1. VYmMeHue caMOCTOATENBHO ONpENeNATh Leau o0y4eHHs, CTaBUTh U (HOpMYIMpPOBATH
HOBEBIC 33/1a4M B y4eOe M NI03HABATEIBHON EATEILHOCTH, Pa3BUBATh MOTHBBI U HHTEPECHI CBOCH
IIO3HABATENBbHOM JesTeabHOCTH. OOyUaromMics CMOXKET:

® aHANM3MPOBATH CYIIECTBYIOIIME U IUIAHUPOBATh Oyaymue oOpa3oBaTeNbHbIC
pe3yIabTaTHI,

® IeHTU(GULIUPOBATH COOCTBEHHBIE IPOOJIEMBI U ONPEAEIATH INIaBHYIO IPOOIeMy;

® BBIJBUIaTh BEPCUU peEIICHUs NMPOoOsIeMbl, POPMYINPOBATh FMIIOTE3BI, IPEIBOCXUILATH
KOHEUHBIN pe3yJIbTaT;

® CTaBUTh LIEJb JEATEILHOCTH HAa OCHOBE OIPEeIEHHONW MpoOIeMbl U CYIIECTBYIOIUX
BO3MOXKHOCTEH;

e (QopmynmupoBaTh y4eOHBIE 3ala4d KakK MIard JOCTHKCHHS IIOCTABJICHHOHN IIEIH
NeSITeTbHOCTH;

e 00OCHOBBIBaTh ILI€JIE€BbIE OPHUEHTHUPHl W MPHUOPUTETHI CCHUIKAMH Ha IIEHHOCTH,
yKa3bIBas 1 00OCHOBBIBAS JIOTHUYECKYIO ITOCIIEA0BATEILHOCTD I1AroB.

2. YMeHHE CaMOCTOSTENIbHO TUTAHUPOBATh MYTH JOCTIDKEHHS IIeNIe, B TOM YHCIe
aJIbTepHATUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3¢ (hekTuBHbIE CIOCOOBI pelIeHus] yuyeOHBIX U
MO3HABATENIbHBIX 3a7a4. OOyJarOIIHIICS CMOXKET:

e OmpeAensTh HEOOXOAUMBbIE JelcTBHE(S) B  COOTBETCTBUM C  y4eOHOH U
MIO3HABATEJILHOM 3a/jaueil U COCTaBNIATh AITOPUTM HX BBITOJHEHHUS;

e 00OCHOBBIBaTh U OCYIIECTBIATH BbIOOp Hanbosiee I3P(PEKTUBHBIX CIIOCOOOB PELICHUS
y4eOHBIX U IMO3HABATEIbHBIX 3371a4;

® OIpeNeNsaTh/HaX0uTh, B TOM YHUCIE U3 MPEUIOKEHHBIX BapUaHTOB, YCJIOBHS IS
BBINOJIHEHUS YUeOHOI U O3HaBaTENbHOM 3a1auu;

® BBICTpaWBaTh XM3HEHHBIC TUTAHBI Ha KpaTKOCPOUYHOE Oymyiiee (3asBISATH IEIEBEIC
OpPUEHTHUPBI, CTABUTH aJIeKBaTHBIC UM 33/1a4M U Mpeyiarath JeicTBUs, yKa3biBas 1 00OCHOBBIBAs
JIOTHYECKYIO TTOCIIEIOBATEIHHOCTD IIaroB);

e BBHIOMpaTb U3  NPEAJIOKEHHBIX  BAapUAaHTOB M CaMOCTOSTENILHO  HCKaTh
CpeCTBa/pecypchl Uil PELICHUs 3a0a4H/TOCTHKEHUS LeIH;

® COCTaBIATh IUIAH pEIeHHs TPoOIeMbl (BBITIOJTHEHUS MPOEKTa, TPOBEICHHUS
WCCIICIOBAHMUS);

® OIpeaensaTh NOTEHIMAIbHbBIC 3aTPYIHEHHS IPU PELICHUN Y4eOHO! U MMO3HABaTENbHOM
3aJaui ¥ HaXOAUTh CPEICTBA JUIsl UX YCTPAHEHUS;

® OINUCHIBATh CBOW ONBIT, O(QOpMIAs €ro s IepeJadyd IpyruM JIOASM B BHIE
TEXHOJIOTUH PEIIEeHHsI TPAKTUYECKHX 3334 OIPEEeICHHOT O Kilacca;

® IUIAaHUPOBATh M KOPPEKTUPOBATh CBOIO HMHIMBHUAYAJIbHYIO 00pa30BaTENbHYIO
TPaeKTOPHIO.

3. VYMeHME COOTHOCHTb CBOM JIEHCTBHA C IJIAHUPYEMBIMH  pe3yibTaTaMi,
OCYILECTBIISATH KOHTPOJIb CBOCH JIESATEIHLHOCTH B MPOLIECCE JOCTHKEHHS pe3yabTara, ONpeaeisiTh



CHOCcOOBI JICUCTBUI B paMKax IMpPEIOKEHHBIX YCIOBUUA M TpeOOBaHUI, KOPPEKTHPOBATH CBOU
JIEUCTBUS B COOTBETCTBUU C U3MEHSAIOMIEHCS CUTYyal[UEH.

OOyuaromuiicsi CMOKeT:

® OIpEeNeNsiTh COBMECTHO C IEAAaroroM M CBEPCTHUKAMHU KPUTEPUU ILIAHUPYEMbIX
pe3yIbTaTOB U KPUTEPUU OLIEHKU CBOEH Y4eOHOM eATEeIbHOCTH;

® CHUCTEMaTHU3UPOBATH (B TOM YMCIIE BEIOMPATH IPUOPUTETHBIC) KPUTEPUH ITIAHUPYEMBIX
pEe3yJIbTaTOB U OLIEHKU CBOEH /1A TENbHOCTH;

e OoTOMpaTh HMHCTPYMEHTHI /JIi OLEHHBAHUS CBOCH JESATENBHOCTH, OCYIIECTBISTDH
CaMOKOHTPOJIb CBOCH JESTEILHOCTH B PAMKAX MPEIOKEHHBIX YCIOBHH U TPeOOBaHMIA;

® OLEHMBATh CBOK JEATEIBHOCTb, AapryMEHTHUPYS HNpPUYMHBI JOCTHXEHHUS WIIU
OTCYTCTBUS IJITAHUPYEMOTO PE3yNbTaTa;

® HAXOOUTh JIOCTATOYHBIE CPEACTBA JJISi BBINOJHEHUS Yy4eOHBIX JICHCTBHHA B
U3MEHSIOMICHCS CUTYalluu W/WUJIH [IPU OTCYTCTBUH IJIAHUPYEMOTO PE3yNIbTaTa,

e paboTas IO CBOEMY IUIaHY, BHOCHUTb KOPPEKTHBBI B TEKYLIYIO JAEATEIBHOCTh Ha
OCHOBE aHalM3a WM3MEHEHUH CHUTyalluu Ui IOJY4YeHHs 3allJJaHUPOBAHHBIX XapaKTEPUCTUK
IPOIYKTa/pe3ynbTara;

® YCTaHaBIMBATh CBS3b MEXKIY IIOJYYEHHBIMH XapaKTEPUCTUKAMU HPOAYKTa MU
XapakTEepUCTHUKaMM TIpolecca JEATeIbHOCTH U IO 3aBEepIICHUU JAEATENbHOCTU Ipe/laratbh
U3MEHEHHE XapaKTEPUCTUK MPOoIlecca sl MOIyUYeHHS YIIYUIICHHBIX XapaKTePUCTUK POIYKTa;

® CBEpATb CBOM JCWUCTBUS C IIE€IbI0 M, NPU HEOOXOAMMOCTH, MCIPABIATH OIIMOKH
CaMOCTOSITENIBHO.

4. YMeHHE OLEHHBATh NPABWIBHOCTH BBINOJHEHHs Y4YeOHOW 3amaud, COOCTBEHHBIE
BO3MOYKHOCTH €€ peIICHus.

Oo0yuaromuiicsi CMOXKeT:

® OIpEeNeNATh KPUTEPUH NPaBUIIBHOCTH (KOPPEKTHOCTH) BBIIIOJHEHUs yueOHOM 3a1aun;

® aHAIM3UPOBATh U OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOIIETO MHCTPYMEHTAPHS
TSl BBITIOJTHEHUSI Y4eOHOM 3a/1auu;

e CBOOOJHO TMOJB30BAThCA BHIPAOOTAHHBIMU KPUTEPUSMH OLEHKH M CAMOOLEHKH,
UCXO0/1S U3 1IeJTU U UMEIOIIUXCS CPEJCTB, Pa3inyas pe3ynbTaT U CocoObl JeiCTBUM;

® OIEHWBATH MPOJYKT CBOCH NEATEIFHOCTH MO 3aJaHHBIM W/HIIM CaMOCTOSTEIBHO
OTIpeNIeIEHHBIM KPUTEPHSIM B COOTBETCTBHH C IIEIBIO ICATEIBHOCTH;

e 00O0CHOBBIBAaTh JIOCTHKHMOCTb 1I€JTM BBIOPAaHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

e (¢ukcupoBaTb U AaHAJIU3UPOBATh JUHAMHKY COOCTBEHHBIX 00Opa30BaTEIbHBIX
pe3yNbTaToB.

5. Brnanenme ocHOBaMM CaMOKOHTPOJISl, CaMOOLIEHKH, TMPUHATUS pPELICHUH U
OCYIIECTBIIEHUSI OCO3HAHHOTO BHIOOpA B yueOHOI M MO3HABATEILHOM.

Oo0yuammiicsi CMOXKeT:

e HabmoOJaTh W aAHATUM3UPOBATh COOCTBEHHYIO Y4e€OHYI0 U  TIO3HABaTEJIbHYIO
JeSITebHOCTD U ACATENBHOCTD APYIHX 00YJaroIUXcs B MPOLIeCCe B3aMMOIIPOBEPKH;

® COOTHOCHUTh  peajbHble W  IUIAHUPYEMbIE  pe3yNbTaThl  WHAWBHIYAITBHOM
00pa30oBaTeNbHON ACATEIBHOCTH | JIENIaTh BHIBOJIBI,

® [PUHHUMATH PEIICHUE B YUeOHOH CUTYyallul U HECTU 32 HETO OTBETCTBEHHOCTD;

® CaMOCTOSITETIbHO ONPEIENATh MPUUYMHBI CBOETO YyCIeXa MM Heycrexa M HaXoJIUTh
CHOCOOBI BBIX0JIa U3 CUTYAI[MH HEyCIeXa;

® PETPOCIIEKTUBHO OIPEIENsATh, KaKue NEHCTBUS IO PEUICHHUI0 YYeOHOW 3ajadd WU
napaMerpbl 3TUX JEWCTBUH MPUBETM K TOJYYEHHUIO HMEIOLIErocss MpoAyKTa Yy4deOHOM
NeSITeTbHOCTH;

® JIEMOHCTPUPOBATh MPHEMBI PETYISINN TCUXOPUIUOIOTHUECKUX/ IMOIHOHATBHBIX
COCTOSIHMHM  JIsi  jocTvkeHus dddexra  ycmokoeHus (yCTpaHEHHUS  AMOIMOHAIBHOU
HaNpsHKEHHOCTH), 3 (deKTa BOCCTAHOBICHUS (OCIabIeHHs MPOsBICHUN yTomieHHs), 3ddekra
AKTHBU3AIMH (TTOBBIICHUS TICUXO0(PHU3NOIOTHIECKON pEaKTUBHOCTH).

ITo3naBaTtenbHbie YY /|



6. VYMeHue ompenensTh MOHATHSA, CO3/1aBaTh OOOOIIEHUS, YCTaHABIWBATH AHAJIOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEIbHO BBIOUPATh OCHOBAHUS M KPUTEPUU IS KilaccU(UKALINU,
YCTaHABIMBATh MPUYUHHO-CICICTBEHHBIC CBSI3H, CTPOUTH JIOTHYECKOE  PACCYXKICHHE,
YMO3aK/IIo4ueHrue (MHAYKTUBHOE, TEAYKTUBHOE, 110 aHAJIOTUHN) U JIENaTh BHIBOJIBI.

Oo0yuawomuiicsi CMOXKeT:

® 10J0MpaTh CIOBA, COMOJUUHEHHBIE KIIOYEBOMY CIIOBY, OIPEIEISIONINE ero MpU3HaKu
1 CBOICTBA;

® BHICTpaWBATh JIOTHYECKYIO IIEMIOYKY, COCTOSIIYI0 U3 KIIOUYEBOTO CJIOBA U
COIOJYMHEHHBIX €MY CJIOB;

® BBHIICIATH OOMIMH TMPU3HAK JBYX WIM HECKOJIBKHX MPEAMETOB WM SBICHHA U
OOBSICHAITH UX CXOJCTBO;

e O0BEAMHATH NpPEIMEThl U SBICHUS B TPYIIbl IO OMNPEIEICHHBIM IpPU3HAKAM,
CpaBHUBATh, KIIACCH(PUITUPOBATH U 00001IATh (DAKTHI U SIBJICHHS;

® BBLIICIATH SIBJICHHUE U3 OOIIETO psAla IPYTUX SIBICHU;

® OMNpeAeNsATh OOCTOSATENBCTBA, KOTOPHIE MPEANISCTBOBAIM BO3HHUKHOBCHHIO CBSI3U
MEXIY SBICHUSMH, U3 JTHX OOCTOSITCIIBCTB BBIICIATH OIPEACISIONINE, CIOCOOHBIC OBITH
MPUYMHON TAHHOTO SIBIICHUS, BBISABIIATH IPUUMHBI U CIICJCTBUS SBJICHMUIA,

® CTPOHUTH pacCyXICHHE OT OOIMX 3aKOHOMEPHOCTEH K YacCTHBIM SIBJICHHUSM U OT
YACTHBIX SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOHUTH PACCYXKJCHHE Ha OCHOBE CpPaBHEHHs MPEIMETOB W SIBICHUI, BBIACIAS MpU
3TOM 001II1e MPU3HAKH;

® u3Jararh IMOJIYYCHHYI0 WH()OPMAIHUIO, MHTEPIPETHPYS €€ B KOHTEKCTE peIIaeMOi
3a]a4u;

® CaMOCTOSITENILHO yKa3blBaTh Ha HWHPOPMAIUIO, HYKIAIONIYIOCS B IPOBEpPKE,
npeIaraTh ¥ MPUMEHSTH CII0c00 TPOBEPKHU JOCTOBEPHOCTH MH(DOPMALINH;

e BepOanM30BaTh SMOIMOHATILHOE BIIEYATIICHUE, OKa3aHHOE HA HETO HCTOYHUKOM;

e OOBSCHATH SBJCHMS, MPOLIECCHl, CBS3M M OTHOIICHHS, BBISBISEMBbIE B XOJE
MO3HABATENILHON U UCCIIEI0BATEBCKON AESITENbHOCTU (IPUBOIUTH OOBICHEHHE C M3MEHEHUEM
(bopMBI TIpEICTABICHHS; OOBACHSTH, NETATU3UPYS WK 000011as1; OOBICHATH C 3aJaHHON TOYKHU
3peHus);

® BHUIBJISITH W HA3bIBATh MPHUYUHBI COOBITHS, SIBJICHHS, B TOM YHCJIC BO3MOXKHBIC /
HamOoJiee  BEPOSATHBIC  MPUYHMHBI, BO3MOXKHBIE  TIOCJICJCTBUS  3aJaHHOW  TPUYHHBI,
CaMOCTOSITENIbHO OCYIIECTBJISS MPUYNHHO-CIIEICTBEHHBIN aHAIN3;

e JenaTh BBIBOJL HAa OCHOBE KPUTHYECKOTO aHaIM3a pa3HbIX TOUYEK 3pPEHUs,
MOJATBEPKJIATh BBIBOJ COOCTBEHHOW apryMEHTAIMCH WJIM CaMOCTOSATEIHHO TOTYyICHHBIMU
JTAHHBIMHU.

7. YMeHHe Cc03/1aBaTh, MPUMEHATh H MPEOOPA30BHIBATh 3HAKU M CHUMBOJIBI, MOJICITH U
CXEMBI JIJIsl pelIeHus Y4eOHbIX U TO3HaBaTeNbHBIX 3a/1ad.

OO0yyammiicss CMOXKeT:

e 0003HaYaTh CHMBOJIOM M 3HAKOM MPEAMET W/WJIH SIBICHUE;

® OMpeAeIATh JOTHYCCKHE CBSI3U MEXKIY NMpEAMETaMH H/WIU SBICHUSAMH, 0003HAYaTh
JTAaHHBIC JIOTHYECKHE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

® C03/1aBaTh a0CTPAKTHBIN WU pealbHBIN 00pa3 MpeaMeTa U/UilH SBICHUS;

® CTPOHUTH MOJIENIb/CXEMY Ha OCHOBE YCIIOBUU 33Jja4M U/UIHU crIoco0a ee pelIeHus;

® C03/1aBaTh BepOalIbHbIC, BEIIECTBEHHbIE W MH(POPMAIIMOHHBIE MOJENIN C BBIACICHUEM
CYIIECTBEHHBIX XapaKTePUCTHK OOBEKTa Js OMpeNeNieHUs crocolda pelieHus 3aJadd B
COOTBETCTBUU C CUTYaIIUEH;

e TIpeoOpazoOBLIBATh MOJIETM C IENbI0 BBHISBICHHS OOIIMX 3aKOHOB, OMPEIEINISIOIINX
JAHHYIO MIPEIMETHYIO 00J1acTh;

® [IEPEBOAWTH CIOXKHYIO IO COCTaBy (MHOTOACTHEeKTHYI) HWH}opManuo U3
rpagudyeckoro wid (GopMaIM30BaHHOTO (CHMBOJIBHOTO) TPEJACTABICHUS B TEKCTOBOE, U
Ha000pOT;

® CTPOHUTH CXEMY, aJITOPUTM JEHCTBUS, UCIIPABIATH MIIK BOCCTAHABIMBATH HEU3BECTHBIIN
paHee aJIrOpuTM HA OCHOBE HMMEIOMIETOCS 3HAHHS 00 00BEKTe, K KOTOPOMY MPUMEHSETCS
AITOPUTM;



® CTPOUTH JI0KA3aTEIbCTBO: MPSAMOE, KOCBEHHOE, OT MTPOTHUBHOTO;
® aHAIM3UPOBATH/Pe(IICKCUPOBATH OIBIT Pa3padOTKU U peaTu3alii y4eOHOro MPOEKTa,

HCCIeIOBaHUS (TEOPETUUECKOTO, SMIIMPHUYECKOT0) HAa OCHOBE MPEIIOKEHHON MpOOIIeMHON

CHUTYAaIlUH{, TIOCTABJICHHOH LM W/WIIN 33JaHHBIX KPUTEPUEB OLIEHKH MPOIYKTa/pe3ybTaTa.

8. CMbICIOBOE YTEHUE.

Oo0yuaromuiicsi CMOXKeT:

® HAXOAWTh B TEKCTe TpeOyemyio HH(OpMaluio (B COOTBETCTBUU C LIENSMU CBOEH
JIESATEITLHOCTH),

® OpUCHTHPOBATHCS B COJNCPKAHUM TEKCTa, MOHMMATH IICJIOCTHBIA CMBICI TEKCTa,
CTPYKTYpUPOBATh TEKCT;

® yCTaHABJIMBATh B3aMMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUM, SIBJICHHI, TPOIIECCOB;

® pPE3IOMUPOBATH INIABHYIO HJICIO TEKCTA;

e 1peoOpazOBBIBATh TEKCT, IIEPEBOIS» €ro B IPYT'YI0 MOAAIbHOCTb, UHTEPIPETUPOBATH
TEKCT (XYIOKECTBEHHBIM W  HEXYJOKECTBCHHBIH — YYeOHBIH, Hay4YHO-TIOMYJISPHBIH,
UHGPOPMAIIMOHHBIH );

® KPUTHYECKU OIICHUBATh CojepkaHue U GopMy TEKCTa.

9. ®opmupoBaHHE U PA3BUTHE SKOJIOTHYESCKOTO MBIIUICHHUS, YMCHHE TTPUMCHSTH €r0 B
MO3HABATEIIbHON, KOMMYHHMKATHBHOW, COLMAIbHOW MpaKTUKe U  MPOPeCcCHOHATBHON
opueHTauuu. O0y4aromMiCca CMOMKeT:

® OIpEIeIsATh CBOE OTHOIICHUE K TIPUPOIHON Cpee;

® AHANM3HPOBATh BIHUSHUE SKOJIOTHYECKUX (PAKTOPOB Ha cpeAy OOUTaHHS KUBBIX
OpPraHU3MOB;

® TIPOBOJMTH MPUUMHHBIA U BEPOSTHOCTHBIN aHATIN3 YKOJIOTUYCCKUX CUTYAIIHIA;

® TIPOTHO3HPOBATh M3MCHEHHS CHUTYallid TpPH CMEHE ACWCTBHs OJHOrO (akTopa Ha
neicTBue Ipyroro (hakTopa;

® DPACIPOCTPAHITH IKOJIOTMYECKUE 3HAHUS U y4acTBOBATh B NMPAKTUYECKUX JeJaX IO
3alUTe OKPYKAIOIIEeH Cpebl,

® BBIpaXKATh CBOE OTHONICHWE K NPUPOAE Yepe3 PHUCYHKH, COYMHEHUS, MOJEIH,
IIPOEKTHBIE paOOTHI.

10. Pa3BuTHE MOTHUBAIIMH K OBJIAJIEHUIO KYJIbTYPOW aKTUBHOTO MCIOIB30BAHUS CIOBapei

U IPYTUX MOUCKOBBIX CHCTEM.
Oo0yuammiicsi CMOXKeT:
e OmnpenensaTh HeOOXOAMMBIE KITFOUEBHIE TOMCKOBBIE CIIOBA M 3aIPOCHI;
® OCYILIECTBIATh B3aMMOJCHCTBHE C DSJIEKTPOHHBIMH TOWCKOBBIMH CHCTEMaMHU,
CIIOBapsIMHU;
e (GopMUPOBATh MHOXXECTBCHHYIO BBIOOPKY W3 IIOWCKOBBIX HWCTOYHHKOB JIJISI
00BEKTHBH3AIINY PE3YJIbTATOB IIOMCKA;
® COOTHOCHUTH NOJTyYEHHBIC PE3yIbTAThl TOUCKA CO CBOCH JESITENLHOCTHIO.

KommyHnukatusHubie YY /|

11. YMeHre OpraHn30BbIBaTh yUeOHOE COTPYTHUYECTBO U COBMECTHYIO JACSITEIHHOCTD
C YYUTENIeM U CBEpCTHUKAaMU; paboTaTh MHAUBHUIYAILHO U B TPYIINE: HAXOAUTH 00IIee pelieHue
W paspemiatb KOH(MJIUKTHI HAa OCHOBE COIJIACOBAHMS IIO3WIUKA ¥ yd4eTa WHTCPECOB;
dbopMynTupoBaTh, ApTyMEHTUPOBATh U OTCTAaWBATh CBOE MHEHHUE.

Oo0yyammiicss cMoOXKeT:

— ONpEeIeNsITh BO3MOXHBIC POJIH B COBMECTHOMU ACSITENLHOCTH;

— WTpaTh OMPEENIEHHYIO POJIb B COBMECTHOH I€ATEIHLHOCTH;

— MPUHUMATHh TO3UIHMIO COOECeIHHKA, MOHUMAs TO3UIMI0 IPYToro, pa3indaTh B €ro
peur: MHEHHE (TOYKY 3pEHHs), JOKA3aTelbCTBO (apryMeHTHI), (PaKThl; THMOTE3bl, aKCHOMBI,
TEOpUHU;

— ONpeneNsaTh CBOM JCHCTBUS M JCUCTBUS TapTHEPA, KOTOPHIE CIIOCOOCTBOBAIUA WIIU
MPETSITCTBOBAIM MPOTYKTUBHOM KOMMYHHKAIUY;

— CTpPOUTH TIO3UTHUBHBIE OTHOILICHUS B TIpollecce YYeOHOW U TO3HABATEIbHOM
JESITEIIbHOCTH;



— KOPPEKTHO U apryMEHTHMPOBAHHO OTCTauBaTh CBOIO TOUKY 3pEHUS, B AUCKYCCUU YMETh
BBIJIBUTaTh KOHTPApryMeHTHI, Mepedpa3supoBaTh CBOIO MbICIHb (BIaJCHHE MEXaHHU3MOM
SKBUBAJICHTHBIX 3aM€EH);

— KpUTHUYECKHM OTHOCUTHCSI K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIpU3HABaTh
OLIMOOYHOCTh CBOEIO MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATH €r0;

— Tpeyiarath albTepHATHBHOE PEIICHHE B KOH(JIMKTHON CUTYallnH;

— BBLAEIATH OOLIYIO TOUKY 3pEHUS B IUCKYCCHUM;

— JIOTOBapMBaThCS O IMpaBWJIaX M BONPOCAaX Uil OOCYXKIEHHS B COOTBETCTBUH C
IIOCTaBJIICHHOM Nepe] TPYIIION 3a1a4eil;

— OpraHu30BBIBaTh y4yeOHOE B3auMoOJeicTBUE B rpymne (OnpenensTh oOLiue ey,
pacIpenesaTh poJiu, 10roBapuBaThCs APYr ¢ APYTOM U T. 11.);

— YCTpaHATh B paMKax JUajiora pas3pblBBl B KOMMYHHUKAIMH, OOYCIOBIICHHBIC
HETMIOHMMAaHUEM/HETIPUATHEM CO CTOPOHBI coOeceqHHKa 3anaud, (OpMBI WIH COJCpPKAHUSA
JMaJora.

12. YmMeHue OCO3HAHHO MCHOJIB30BATH PEUYEBHIC CPEJCTBA B COOTBETCTBUH C 3a7ayei
KOMMYHHKAIMU JJIS1 BBIPAXXEHUS CBOUX YYBCTB, MbICIEH U MOTpeOHOCTEN JUIsl IUIAHUPOBAHUS U
peryJisiluA CBOEH IEATEIbHOCTH; BIIAJEHUE YCTHOM M IHMCBbMEHHOM PEYbl0, MOHOJIOTMYECKOMN
KOHTEKCTHOU peubto. O0y4yarommics CMOKeT:

® OmpenensiTh 3a7adyy KOMMYHUKAIlMM M B COOTBETCTBHM C HEH OTOMpaTh peueBbIe
CpEJCTBA;

e 0TOMpaTh U UCHOJIb30BATH PEUEBbIE CPEACTBA B MIPOLECCE KOMMYHHUKALUU C APYTUMHU
JIOJbMU (IUAJIOT B [1ape, B MaJIOM TPYIIIE U T. [1.);

® [IpPE/CTaBIATh B YCTHOM WJIM NHCbMEHHOW (hopMe pa3BepHYTHI NjiaH COOCTBEHHOM
JESATEIILHOCTH;

e CO0JI0aTh HOPMBI MYOJIMYHOW pEYM, PEriiaMeHT B MOHOJOTe W JUCKYCCHH B
COOTBETCTBUU C KOMMYHUKATUBHOM 3a7a4eH;

® BBICKa3bIBaTh U 0OOCHOBBIBATH MHEHHUE (CY)KJCHHE) U 3alpallliBaTh MHEHHE apTHepa
B PaMKax JUaJlora;

® [IPUHMMATH PELIEHUE B XOJI€ AHAJIOTa U COTJIACOBBIBATH €0 C COOECETHUKOM;

® CO03/1aBaTb MHCbMEHHbBIE  «KJIMUIMPOBAaHHBIE» U  OPUTHMHAIBHBIE TEKCTHl C
HCIIOJIb30BaHNEM HEOOXOAMMBIX PEUYEBBIX CPE/ICTB;

® 1CIIOJIb30BaTh BepOalbHbIE CpeAcTBa (CPEACTBA JOTHUECKOW CBSI3M) JUIS BBIJCICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

® CIIOJIb30BaTh  HEBepOaJbHBIE  CpEACTBA  WJIM  HaIJIAgHble  MaTepuasbl,
HOJrOTOBJIEHHBIE/OTOOpAHHbIE 1101 PYKOBOACTBOM YUUTEs;

e JenaTh OLCHOYHBIA BBIBOJA O JOCTH)KEHUHU ILI€TM KOMMYHMKAI[MM HENOCPEJACTBEHHO
nocJie 3aBepIlieHns KOMMYHHUKaTUBHOI'O KOHTaKTa U 000OCHOBBIBATH €TO.

13.  ®opmupoBaHMe U pa3BUTHE KOMIIETEHTHOCTH B 00JAacCTH MCIOJIb30BaHUA
MH(OPMaLlMOHHO-KOMMYHHUKAIIMOHHBIX TexHosorui (nanee — MKT).

Oo0yuawmmiicsi CMOXKeT:

e IICJICHANIPABIEHHO  MCKaTh M  HCIOJNb30BaThb  HMH(OPMAIIMOHHBIE  PECYPCHI,
HEoOXOUMBIE JJIs PelIeHUs] yYeOHbIX U MPAKTHUECKUX 3a7au ¢ noMoinbto cpeacts UKT;

® BBHIOMpaTh, CTPOUTH M HCHOJIH30BATH AJEKBATHYIO HMH()OPMAIIMOHHYIO MOJENb JUIS
nepeaayr CBOMX MBICIIEH CpeCTBAMU €CTECTBEHHBIX M ()OPMAIIBHBIX S3BIKOB B COOTBETCTBHH C
YCIIOBUSIMU KOMMYHUKAIIUH;

® BBIJCIATh MHPOPMALMOHHBIA aCHEKT 3aj[auyd, ONEpUpOBaTh JaHHBIMHU, HCIIOJIb30BATh
MOJIEJIb PELICHMS 3a/1a4H;

® JCIOJb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMM (BKJIOYas BBIOOp a/eKBaTHBIX 3ajaye
MHCTPYMEHTAIBHBIX  I[POrpaMMHO-AlapaTHBIX CPEACTB M CEPBUCOB) JUISl  PELICHUs
MHPOPMALIMOHHBIX M KOMMYHHUKAI[MOHHBIX Yy4eOHBIX 3a7ady, B TOM 4YHCJE: BBIYUCICHHE,
HalMcaHue MUCeM, COUMHEHUH, JOKIa10B, peepaToB, CO3JaHHE IPE3EHTALMN U JIp.;

® JCIIOJIB30BATh HH(POPMAIIMIO C YIETOM STHUECKUX U MPABOBBIX HOPM;

e co3JaBaTh MH(OPMAIMOHHBIE PECYPChl PAa3HOTO THMA M IS Pa3sHbIX AyAUTOPUH,
co0ro1aTh MHPOPMAITMOHHYIO TUTUEHY U TIPaBuiIa HHPOPMAIIMOHHON O€30TTaCHOCTH.



IIpeomemmnuie pezyibmamaot:

BbINyCKHHUK HAY4YUTCS:

eXapaKTepu30BaThb  OCHOBHbIE  METOJAbl  IO3HAHUA: HAONIOJIEHHE, HU3MEpEeHue,
JKCIIEPUMEHT;

®OMUCHIBATH CBOMCTBAa TBEPHBIX, KHUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACIAS HX
CYLICCTBCHHBIE IIPU3HAKHY;

®PACKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IIOHATUH  «aTOM», «MOJEKYJay,
«XAMHMYECKUH DIIEMEHT», «IIPOCTOE BEUIECTBO», «CJIOKHOE BEIECTBO», «BAJICHTHOCTBHY,
«XUMHUYECKasi peaKLUs», UCIONb3ys 3HAKOBYIO CUCTEMY XUMHH;

®paCKpbIBaTh CMBICII 3aKOHOB COXPAaHEHMS MAacChl BEIECTB, IIOCTOSHCTBA COCTAaBa,
aTOMHO-MOJIEKYJISIPHON TEOPHUH;

®pa3INyaTh XUMUYECKUE U (PU3UYECKHE SBICHUS;

®Ha3bIBaTh XUMHUUYECKUE DIIEMEHTBHI;

®OIpeNIeNATh COCTAaB BELIECTB MO UX (hopMyrIam;

® OIIPEEIIATH BaJICHTHOCTh aTOMa 2JIEMEHTA B COCIUHEHUAX;

® ONPEIEIIATH TUIl XUMUYECKUX PEAKLINIA;

®HA3BIBATh [IPU3HAKH U YCIIOBHS IPOTEKAHUSI XUMUYECKUX PEAKLUI;

®BLIABJIATE MPHU3HAKK, CBUACTCIILCTBYIOIIME O IPOTCKAaHHUU XUMHYECKOH pC€akuuu Ipu
BBIINIOJTHEHUHN XUMHUYCECKOI'O OIIbITA,

©COCTaBIIATH (POPMYIbI OMHAPHBIX COEITMHEHUM;

®COCTAaBIIATh YPaBHEHUSI XUMUYECKUX PEaKIIi;

ecoOmI0aTh MpaBuiIa 0€30MacHOi paboOThI MPH MPOBEIEHUU OIBITOB;

®110JIb30BaThCA J1a00paTOPHBIM 000PYAOBAHUEM U MTOCY/IOI;

®BEIYNCIIITE OTHOCUTEIBHYIO MOJIEKYIIIPHYIO U MOJIAPHYIO MAaCChI BEIIIECTB,

®BBLIYUCIISITH MACCOBYIO JOJIF0 XUMHUUYECKOTO dJIEMEHTa 10 (hOopMyJie COeTUHECHHUS,

®BBLIYUCIIATh KOJIMYECTBO, 00BEM WIIM MacCy BEIIECTBA MO KOJUYECTBY, 00bEMY, Macce
peareHToB Wi NPOAYKTOB PEaKIINH;

eXapaKTepU30BaTh GU3NYECKHE U XMMHUECKHUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOAA U
BOJOPO/IA;

®110JTy4aTh, COOMpPATh KUCIOPO M BOJIOPO/I;

®paCIO3HABATh OIBITHBIM ITYTEM T'a3000pa3HbIe BEIIECTBA: KUCIOPO, BOJOPO;

®pacCKpbIBaTh CMBICII 3aKOHa ABOTaJIpo;

®PACKPBIBATH CMBICH MOHATUH «TETUIOBOM d(h(HEKT peakiumy», «MOJISPHBINH 00bEM»;

eXapaKTepU30BaTh GU3NYECKIE U XUMHUECKHE CBOMCTBA BOIBL;

®PACKPBIBATh CMBICII ITIOHSATHUS «PAaCTBOP»;

®BBLIYUCIISTH MACCOBYIO JIOJIO0 PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

®[IPUTOTOBJIATH PACTBOPHI C ONPEIETICHHON MacCOBOM J10JIel paCTBOPEHHOIO BEILIECTBA;

®HAa3bIBATh COCANMHCHUSA U3YUCHHBIX KJIIACCOB HCOPTraHNYCCKUX BECIICCTB,

¢ XapaKTECpHU30BaTh (1)I/ISI/ILIGCKI/IC )51 XUMHUYCCKUEC CBOICTBa OCHOBHBIX KJIaCCOB
HEOPTaHUYECKUX BEIIECTB. OKCUJIOB, KUCJIOT, OCHOBAHUH, COJIEH;

®OIPEEIATh MPUHAJICKHOCTh BEUIECTB K OMPEACIIEHHOMY KJIaCCy COEAMHEHU;

®COCTaBIIATH (POPMYIBI HEOPTAHUYECKUX COSAMHEHHU N3YYeHHBIX KIIACCOB;

®IPOBOJIUTH OMBITHI, MOJITBEPKAAIONINE XUMUYECKHE CBOMCTBA H3YYEHHBIX KJIacCOB
HEOPTraHWYECKUX BEIECTB;

®pACMO3HaBaTh ONBITHBIM IYTEM PACTBOPBI KHCIOT U HIeNI0OUed MO M3MEHEHHUIO OKpPACKU
WHJUKATOPA;

®XapaKTepU30BaTh B3aUMOCBSI3b MEX/1y KJIaCCAMU HEOPTaHUYECKUX COECITMHEHU;

epackpsiBaTh cMbich [lepuoanueckoro 3akona J[.1. Menneneena;



®00BSICHITh (DU3MYCCKHIT CMBICT aTOMHOTO (TMOPSIKOBOr0) HOMEpa XHMHYECKOTO
AJIEMEHTA, HOMEPOB I'PYIIILI U eproIa B nepuoanueckont cucreme .M. Menneneena;

®00BACHATh 3aKOHOMEPHOCTH HM3MEHEHHS CTPOCHHS aTOMOB, CBOWMCTB JJIEMEHTOB B
npeiesiax MaJjibIX MeprUo0B U IIaBHBIX MOATPYIIIL,

eXapaKTEpU30BaTh XUMHUYECKUE 3JIEMEHTH (OT BOAOpOJA 10 KalblHs) HAa OCHOBE HX
MOJIOKEHUS B niepuoanueckoit cucreme 1.1, MenneneeBa u 0COOEHHOCTEHN CTPOSHHUS UX aTOMOB;

®COCTaBIIATh CXEMBI CTPOCHHS aTOMOB TepBbiX 20 3JIEMEHTOB MEPHOJUIECCKONH CHUCTEMBI
J.. Menneneena;

®pACKPBIBATh CMBICI MTOHATHI: «XUMUYECKAs CBS3bY, «IJIEKTPOOTPULIATEIILHOCTDY;

®XapaKTEepU30BaTh  3aBHUCHUMOCTb  (PU3MYECKMX  CBOWCTB  BEIIECTB OT  THIIA
KPUCTAJUIMYECKOMN PEIIeTKY;

®OIPE/ICIATh BUJI XUMUYECKOMN CBSA3U B HEOPraHUYECKUX COCTUHEHUSX;

e1300pakaTh CXEMBI CTPOSHUS MOJIEKYJ BEUIECTB, OOPAa30BAHHBIX pPa3HBIMU BHJIAMHU
XUMHYECKHUX CBSI3EH;

®pACKpBIBATh CMBICT TOHSATHUH  «HMOH», «KAaTHUOHY», «AHHUOHY», <OIEKTPOJUTHI»,
CHEDJICKTPOJIUTBI», (AJEKTPOJIUTUYECKAS TUCCOIUALIUSY, KOKHCIUTENbY, «CTEIEHb OKHCICHHS
«BOCCTAHOBUTEIbY», KOKHCIICHUE), «BOCCTAHOBIICHUEY;

®OIIPE/IEIISATh CTEIIEHb OKUCIICHUS aTOMa 3JIEMEHTA B COSJIUHEHUU;

®PACKPBIBATH CMBICII TEOPHUH IECKTPOIUTUUECKON AUCCOLUALINH;

®COCTaBJIAITh YPABHEHUS MIEKTPOJIUTUYECKON AUCCOLMALIMY KUCIIOT, LIEJI0Y€EH, COIEH;

®00BSCHATH CYIITHOCTH MPOIECCa AICKTPOIUTUICCKON JUCCOIUAIINN U PEAKIIUi HOHHOTO
oOMeHna;

®COCTAaBIISATh MOJIHBIE U COKPAIIICHHbIE HOHHBIC YPaBHEHUSI pEaKIuu OOMeHa;

® OIIPEIEIISATh BO3MOXKHOCTD ITPOTEKAHUS PEaKliuii HOHHOTO OOMEHa;

®[IPOBOJINTH PEAKIIUH, MOJITBEPKIAOIINE KAYECTBEHHBIA COCTaB PA3JIMYHbBIX BEIIECTB;

® OIIPEICIIATh OKUCIUTEIh U BOCCTAHOBUTEIID,

®COCTaBJISITh YPABHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

eHa3bIBaTh ()AaKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHUECKOW PEAKIINH;

eKJTacCU(UIIMPOBATH XUMUUECKHUE PEAKIINH TI0 Pa3TUYHBIM ITPU3HAKAM;

®XapaKTepU30BaTh B3aMMOCBS3b MEXAY COCTaBOM, CTPOEHHEM M CBONCTBaMH
HEMETAJJIOB;

®IPOBOJIUTH OMBITHI TIO TOJYYEHUIO, COOMPAHUI0O M H3YYCHUI0 XWMHUYECKHX CBOMCTB
ra3000pa3HbIX BEIMIECTB: YTJIEKUCIIOTO ra3a, aMMHaKa;

®pACMO3HABATh OMBITHBIM ITyTE€M I'a3000pa3HbIE BEIIECTBA: YIIIEKUCIBIA ra3 U aMMHAK;

®XapaKTEepU30BaATh B3aUMOCBS3b MEXKAY COCTAaBOM, CTPOEHHEM U CBOMCTBAMU METAJIOB;

e Ha3bIBaTh OPTaHMYECKHE BEIIECTBAa MO WX (popmyne: MeTaH, 3TaH, STUJIEH, METAHO,
ATAHOJI, TJIMLEPUH, YKCYCHAas KHUCJIOTa, aMUHOYKCYCHas KHCIIOTa, CTEapUHOBAas KHCIIOTA,
OJICMHOBAs KHCIIOTA, TITFOK034;

® OIEHMBATHh BIUSHHUE XMMHUUYECKOIO 3arpsi3HEHMS] OKPYXKAIOIIEH cpelbl Ha OpraHu3M
YeJI0BeKa;

eIPaMOTHO 0OpaIaThCs ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HU

®OIpENENATh BO3MOXKHOCTh IMPOTEKAaHUs pPEaKkUUid HEKOTOPbIX MpeJCTaBUTENEH
OpPraHUYEeCKUX BEUIECTB C KUCIOPOAOM, BOJOPOJIOM, METANIAMU, OCHOBAaHUSIMHU, TAJIOT€HAMH.

BhInyCKHUK MOJYYHUT BO3MOKHOCTH HAYYHThCS:

® gbIdBUCAMb U NPOBEPAMb IKCHEPUMEHMATbHO SUNOME3bl O XUMUYECKUX CBOLUCMEAX
gewiecms Ha OCHO8e UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU BCMYNAmMb 6 XUMUYecKue
peakyuu, o xapakmepe u npoOYKmax paziuyHulX XUMU4eCcKux peaKyuii;

® Xapaxmepuso8ams eujecmsd no cOCmasy, CMpoeHuio U COUCM8AM, YCManasIueams
NPUYUHHO-CTLEOCMBEHHbIE C8A3U MeHCOY OAHHBIMU XAPAKMEPUCUKAMU 8eUecmad;

® COCMAaBNAMb MOAEKYIAPHbIE U NOJIHbIE UOHHbIE YPABHEHUS NO COKPAUWEHHbIM UOHHBIM
VPABHEHUAM,



® NpocHO3UPOBAMb  CNOCOOHOCMb — Bewecmed  NposAGIAMb  OKUCIUMENbHbIe  UTU
60CCMAHOBUMENbHBIE CEOUCMBA C YUeMmOM CMeneHell OKUCIEHUs. INEeMEHMO8, 8X00AUUX 8 e20
cocmas;

® CoOCmasnAmy  YpAGHEHUs  peakyul, COOMBEmMCMEYIOWUX NOCIe008aMeNbHOCMU
npespaujenuli HeoP2aHUHeCKUX 6eWecne Pa3iudHbIX KI1accos,

® gul0BUcAMb U  NPOBEPAMb  IKCNEPUMEHMANbHO — 2UNOmMe3bl O  pe3Vibmamax
8030elicmauUsl pa3IuiHbIX PaKmopos Ha U3MeHeHUe CKOPOCHU XUMUYECKOU PeaKyull;

® UCNONBL306aMb NPUOOPEMEHHbLE 3HAHUA OJ1 IKOIOUYECKU SPAMOMHO20 NOBEOCHUS 8
OKpydicarouell cpeoe;

® UCNONBL3068AMb NPUOOPEmeHHble KIoUesble KOMNeMeHYUU NpU 8bINOJIHEHUU NPOEKMO8
U YueOHO-UCCIe008amenbCKux 3a0ai No  U3VYEeHUl) CBOUCMS, CHOCoD08 NOMYYeHUus U
PACNO3HABAHUSL BEUYECE;

® 00BEKMUBHO OYEHUBATNb UHPOPMAYUIO O BEUECBAX U XUMULECKUX NPOYeCccax;,

® KpUmMuyecku OMHOCUMbCA K NCEBOOHAYYHOU UHpOpMayuu, Hed0OPOCcoO8ecmHOl
peKname 8 cpedcmeax Macco8ol uHpopmayuu,

® 0CO3HABAMb 3HAYEHUEe MEOPEMUYECKUX 3HAHUU NO XuMuu OJisl NPAKMUYECcKol
OesimenbHOCMU 4en08eKd;

® coz0asamv Mooenu U cxemvl Ol peuleHus YYeOHbIX U NO3HABAMENbHBIX 3a0au;
NOHUMAMb HE0OX0OUMOCMb COONOOEHUsT NPEONUCAHULL, NPedldeaemblX 6 UHCMPYKYUSIX No
UCNONIL30BAHUIO JIEKAPCME, CPeOCHE ObIMOBOU XUMUU U Op.

YueOHo - TeMaTHYECKHH IIJIaH

8 kJ1acc.
Konuue | B ToMm uncie:
Conepxanue nmporpaMmMmbl CTBO J1a00OpaTOpHBIC | MPAKTHYECKUE KOHTPOJIbHbIE
JacoB OMBITHI paboThl paboThI

Bsenenue 7 2 1
Tema 1. ATOMBI XUMHUYECKUX JIEMEHTOB 9 3 1
Tema 2. IIpocTble BeniecTBa 7 2 1
Tema 3. CoeqnHeHHT XUMHUYECKUX 14 8 1 1
3JIEMEHTOB
Tema 4. 3smeHeHUs, IPOUCXOJIATIHE C 14 2 2 1
BEIIECTBAMM
Tewma 5. PactBopenue. PacTBopsl. 18 17 1 1
CBoHCTBa paCTBOPOB AJIEKTPOIUTOB
Peseps 1

68 35 5 5
9 KJacc
Brenenune. Obmas xapakTepucTuka 11 11 1
XUMHYECKHX DIIEMEHTOB U XMMUYECKHUX
peakuil. [lepuonuueckuii 3aKoH u
[lepuoaunueckas cucTeMa XUMUIECKUX
anemenToB JI. 1. MenpaeneeBa
Tema 1. Metamst 14 8 1
Tewma 2. [Ipaktuxym 1. CBoiicTBa METAITIOB 1 1
M UX COeIUHEHUN
Tema 3. HemeTaiuisl 24 22 1
Tewma 4. IIpaktukym 2. CBoiicTBa 3 3
COCOUHCHMIT HEMETAJIJIOB
Tema 5. Kpatkue cBenerus oo 4
OPTaHUYECKUX COCTUHCHHSX .
Tema 5. O0001IEHNE 3HAHUN [T0 XUMHUH 34 8 1
Kypc OCHOBHOM 1IKoJIbl. [ToaroToBka
roCy/IapCTBEHHOUM UTOTOBOM aTTeCTaIl|H
(THA)




Peseps 3

68 41 4 4

2. Conepixkanue y4eOHOI0 nmpeamMera

8 ki1ace
(2 1 B HEIEIIO, BCETO 68 1)

Beenenue (4 4)

[Ipenmer xumun. BemectBa. IIpeBpamenust BemecTB. Pojib XuMUM B JKM3HM 4EJIOBEKA.
Kpatkue cBeneHus mo uctopuu pa3BuTUs XUMHH. OCHOBOIOJIOKHUKH OTECYCCTBEHHON XWMUHU.
3Haku (CUMBOJIBI) XHMHYECKHX »djeMeHToB. Tabmuma J[. WM. MenaeneeBa. XuMHYECKHE
dbopmysbel. OTHOCHUTENIbHAST aTOMHAsi ¥ MOJIEKYJIIpHas Macchl. MaccoBasi J1oJisl SJieMeHTa B CO-
eIMHEHUU
JemoncTrpanuu. 1. Mozaenu (mwapoctepaxHeBsle 1 CtioapTa— bpurieda) pa3inyHbIX MPOCTHIX
u cloxHbIX BemiecTB. 2. Komnekuus crekissHHOM Xumuueckod mnocyasl. 3. Komneknus
MaTepHaJIOB M M3JIEJIUI U3 HUX HAa OCHOBE alfoMuHuA. 4. BzaumoaeiictBue Mpamopa ¢ KuciaoTon
Y TIOMYTHEHHE U3BECTKOBOM BO/IBI.

JlabopaTopHble ONBITHI.
1. CpaBHEHHUE CBOMCTB TBEPABIX KPUCTAUIMUYECKUX BEIIECTB M PACTBOPOB.
2. CpaBHEHHE CKOPOCTH HUCIIAPEHUS BOJIbI, OJEKOJIOHA U STUJIOBOrO CMPTa ¢ (GUIBTPOBAIBHON
Oymard.
IIpeaMeTHbIE pe3yJbTaThl 00yUeHUsI
VYyamuiics 10KeH ymems:

® WCMOJB30BAaTh TPU XApPaKTEPUCTUKE BEIISCCTB TMOHATHA: «ATOM», «MOJICKYJay,
«XUMHYECKUH DJIEMEHT», «XUMHUYECKUM 3HAK, WM CHMBOID», «BEIIECTBO», «IIPOCTOE
BEIISCTBO», «CJIO0XXKHOE BEILECTBO», «CBOHCTBA BEILECTBY», «XUMUUYCCKHE SBJICHHSY,
«pusznyueckue SBICHUS», «KOIDPUIUEHTHI», «UHIEKCHI», «OTHOCUTEIbHAS AaTOMHas
Maccay, «OTHOCUTEINIbHASI MOJIEKYJISIPHAs Maccay, «MaccoBas J0JI SJIEMEHTay;

® 3HaTh: NMPEJAMETHl M3Y4YEHUS €CTECTBEHHOHAYYHBIX IUCIUIUIMH, B TOM YHUCJIE XUMHH;
xumuyeckre cumBoiiel: Al, Ag, C, Ca, Cl1, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux
HA3BaHUSI U MPOU3HOIICHHE; KJIacCU(UIIMPOBATh BEIIECTBAa MO COCTAaBY Ha MPOCTHIE H
CJIOKHBIE; Pa3IMYaTh: TeJla U BEIIECTBA; XUMUUYECKHUM 2JIEMEHT U IIPOCTOE BEIIECTRBO;

e oOmuchiBaTh: (OPMBI CYIIECTBOBAHUS XUMHUYECKHX DJEMEHTOB (CBOOOJHBIE AaTOMBI,
MIPOCTHIE BEIIECTBA, CIOKHBIE BellecTBa); Tabnuynyto ¢popmy [leproaudeckoi cucTeMbl
XAMHYECKHX DJJIEMCHTOB, TIOJIOKEHHE »djeMeHTa B TaOmmie J[. M. Menngeneesa,
UCTIONB3YSl TIOHSTHS «IIEPUOM», «TPYIIay, «rJaBHAs MOATPYMIa», «000YHAs TOJ-
rpyImma; CBOICTBa BeIEeCTB (TBEPbIX, )KUJIKUX, Fa3000pa3HbIX);

® OOBSCHATH CYIIHOCTh XMMHUYECKUX SIBICHHH (C TOYKH 3PEHUS aTOMHO-MOJEKYISPHOTO
YYEHHS) U UX TIPUHITUTTHATBHOE OTINYHE OT (PU3UUECKUX SIBJICHUIA;

® XapakTEepU30BaTh: OCHOBHBIE  METOJAbl  H3YyYEHUS  €CTECTBEHHBIX  JUCLHUILIUH
(HaOnroieHne, SKCIePUMEHT, MOJISTHPOBAHKE); BEIIECTBO 0 €r0 XUMHUECKOH (popmyre
COTJIAaCHO TUTaHY: KadeCTBEHHBIM COCTaB, THUIl BeEMIECTBAa (MIPOCTOE WJIM CIIOXKHOE),
KOJIMYECTBEHHBII COCTaB, OTHOCUTEIbHAs MOJIEKYJsipHAsi Macca, COOTHOILEHHE Macc
JJIEMEHTOB B BEIIECTBE, MAaCCOBBIC JIOJHM DJJIEMEHTOB B BEMIECTBE (IS CIIOXKHBIX
BEILECTB); POJb XUMHH (TOJIOKUTEIbHYIO U OTPUIIATENIbHYIO) B JKU3HU YEIOBEKa,
apryMEHTHPOBATh CBOE OTHOIIIEHUE K ATOM mpoliieme;

® BBLIYUCISTH OTHOCUTEIBHYIO MOJEKYISIPHYIO MAacCy BELIECTBA M MAacCOBYIO JIOJIIO
XHMHYECKOI'0 3JICMECHTA B COCAUHCHUSIX;

® TPOBOJWUTH HAOJIOJICHUS CBOWCTB BEIIECTB U SIBJICHUM, IPOUCXOISIINX C BEIIECTBAMU,

e CcoOMOMaTh TIpaBUJA TEXHUKH OE30MAaCHOCTH TIPU MPOBEACHWW HAOTIONCHUA U
71a00pPaTOPHBIX OIBITOB.




MeTtanpeameTHblie pe3yJabTaTbl 00y4eHHU sl
VYyamuiicst JOJKEH ymeny.
® OmpeAensaTh NPOOJIEMBbI, T. €. yCTaHABIMBAaTH HECOOTBETCTBHE MEXKIY KEIaeMbIM U
JIEHCTBUTECIIHHBIM;
® COCTAaBJIATH CIOXKHBIN IIaH TEKCTA;
e BIJIAQJETh TAaKUM BHUJIOM H3JI0KEHHUS TEKCTa, KaK IOBECTBOBAHHE; I0J] PYKOBOACTBOM
YUUTEJIs IPOBOIUTH HETIOCPEACTBEHHOE HAOIIIOICHHUE;
® [I0J] PyKOBOJICTBOM YyUYHTENsI OPOPMIISATH OTYET, BKIFOYAIONIUN ONMHUCAHUE HAOJIIOACHMUS,
€ro pe3yybTaToOB, BHIBOJIOB;
® HCIOJBb30BAaTh TAKOM BHUJ MBICJICHHOTO (MI€aJbHOTI0) MOJCIHMPOBAHHUSA, KaK 3HAKOBOE
MOJIeTpOBaHUE (Ha IPUMEpE 3HAKOB XUMHUUYECKUX JIEMEHTOB, XUMHUYECKUX (PopmMydn);
® HCIOJB30BaTh TaKOW BHJ MAaTepUaIbHOTO (MPEIMETHOr0) MOJCIMPOBAHUS, Kak
(bu3HYecKoe MOJICTMPOBaHKE (Ha TPUMEPE MOJICTUPOBAHUS aTOMOB M MOJIEKY);
® TI0JyYaTh XMMHYECKYIO HH(DOPMAIHIO U3 Pa3IMYHBIX HCTOYHUKOB; OMPEIEISITh OOBEKT U
ACTMEeKT aHaiW3a W CHHTE3a; OMNPENesITh KOMIIOHEHTHI OOBEKTAa B COOTBETCTBHH C
acIEeKTOM aHaJIK3a U CHHTE3a;
® OCYIIECTBISTH KAYSCTBCHHOE M KOJIMICCTBEHHOE OMMMCAaHNE KOMIIOHEHTOB 0OBEKTa;
® OMNpeAeNsATh OTHOLIEHUS 00BEKTa C APYTMMU OOBEKTaMH; ONPENENATh CYIIECTBEHHbIE
MPU3HAKU 00BEKTA.

Tema 1. ATOMBI XMMHYECKHUX 3JIEMEHTOB (9 1)

OCHOBHBIE CBEJIEHUSI O CTPOCHUHU aTOMOB. COCTaB aTOMHBIX siIep: MPOTOHBI U HEUTPOHBI.
M3otonbl DnekTpoHbl. CTpoeHHEe 3JIEKTPOHHBIX 000JI0YeK aTOMOB 3jaeMeHTOB Ne 1 — 20 B
tabmune JI. YI. MenneneeBa. MeTrainyeckue U HEMETAUIMYCCKUE CBOMCTBA 3JIeMEHTOB. M3-
MCHCHHE CBOMCTB XMMHYECKUX AJIECMEHTOB IO TPYIIaM W mepuojaM. MoHHas XuMHYecKas
cBs3b. KoBanieHTHast HeMOJspHAsh XUMUYECKAsl CBSI3b. DJIEKTPOOTpULIATENbHOCTh. KoBaneHTHas
MOJISIpHAsE XUMUUYEecKasi. MeTalinyeckass XUMHUYECKast CBSI3b.

Kontponbhas padota Nel «ATOMBI XUMHYECKUX dJIEMEHTOBY
JdemoHcTpaumu.
5.Monenu aTOMOB XUMHUYECKUX JJIEMEHTOB.
6.Ilepnonmyeckas cucrema XxumMuaeckux meMeHToB /. Y. Menneneesa (pa3nuynbie popMmer).
JlabopaTropHsble onbIThl. 3. MoenupoBaHue NpUHIUNA AEUCTBUS CKAHUPYIOLIEr0 MUKPOCKOTIA.
4. WszroTtoBiieHne MojieNell MOJIEKYJT OWHApHBIX coeauHeHuid. 5. M3rortoBnenue mojenw,
WJUTFOCTPUPYIOLIEH CBOMCTBA METAJUIMUYECKON CBSA3H.
IIpeaMeTHbIE pe3yJbTaThl 00yUeHUsI
VYuamuiicst JOJKEH ymemsy.
® UCNOJb30BATh MPU XAPAKTEPUCTUKE AaTOMOB MOHSATHUS: «IIPOTOH», «HEHUTPOHY,
«QIJIEKTPOH», «XUMHUYECKUH DJIEMEHT», «MACCOBOE YHUCIIO», «U30TOID», «IJIEKTPOHHBIN
CJIOW», «IHEPreTUYECKUN YPOBEHbY, «3JIEMEHThI-METAIIBIY, «3JEMEHThI-HEMETAILIIBDY;
MPU  XapaKTEPUCTHKE BEIIECTB TMOHATHUS «HWOHHAS CBS3bY», «HOHBD», «KOBAJEHTHAs
HEMOJISIPHAST CBSI3b», «KOBAJEHTHAs TOJISIPHAs CBS3bY», <AJIEKTPOOTPULIATETLHOCTHY,
«BAJICHTHOCTBY, «METANIMYCCKAs CBSA3bY,
® ONUCHIBAaTh COCTaB U CTPOCHHE aTOMOB DJIEMEHTOB C MOPSJIKOBBIMM HOMepamu 1—20 B
Ilepuoanueckoit cucreme xumudyeckux 3semeHToB 1. 1. Menneneena;
® COCTaBJISITH CXEMBI PACTIPEIEICHHS JIEKTPOHOB MO AJICKTPOHHBIM CJIOSIM B DJIEKTPOHHOMN
000J109YKEe aTOMOB; CXeMbl O0pa30BaHUS PA3HBIX THIIOB XWMHUYECKOW CBSI3U (MOHHOM,
KOBAJICHTHOM, METAJNTMYECKOM );
® OOBICHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX AJIEMEHTOB (3apsIoB sIep
aTOMOB, YHCJIa DJICKTPOHOB HA BHEIIHEM OHJIEKTPOHHOM CJIO€, YHCIO 3alOJIHSEMbIX
AJNIEKTPOHHBIX CJIOEB, PagUyC aTOMa, 3JIEKTPOOTPULIATENIbHOCTh, METAUIMYECKUE U
HEMETaJUIMYEeCKUEe CBOWMCTBA) B IMepuoAax W rpymnmax (TiaaBHbIX noarpynmnax) Ilepwo-
JIAYECKON CUCTEMBbl XUMUYECKUX 3ieMeHTOB J[. . MeHeneeBa ¢ TOYKHU 3pEHUS TEOPUU
CTPOEHUS aTOMa;
® CpaBHUBATh CBOMCTBA aTOMOB XMMHUYECKHUX 3JIE€MEHTOB, HAXOASIIMXCS B OJHOM MEPHOJIE



uin TiaaBHoM noarpymnmne llepuogudeckodl cuctemMbl XMMHUYeCKMX diaemeHToB I, H.
Menpeneesa (3apsA0B s7ep aTOMOB, YHCJa 3JEKTPOHOB Ha BHELITHEM JIEKTPOHHOM CIIO€,
YUCJIO 3AIOJIHAEMBIX DJIEKTPOHHBIX CJIOEB, paguyC aTOMa, 3JIEKTPOOTPULIATEIBHOCTD,
METAJUINYECKUE U HEMETAJUINYECKHE CBOMCTRA);

JIaBaTh XapaKTEPUCTUKY XMMHUYECKHMX DJIEMEHTOB I10 UX IO0JIOKEHUIO B Ilepuonnueckon
cucreMe xumudeckux snemeHToB J[. M. MenjeneeBa (XuMUYECKUM 3HAK, MOPSIKOBBIN
HOMeEp, MIEpUOJ, I'PYIIIA, HOArPYIIIA, OTHOCUTENIbHAS aTOMHAsl Macca, CTPOCHUE aToMa —
3apsa Aapa, YUCIO TPOTOHOB M HEUTPOHOB B fAApe, OOIEe YHUCIO DSJICKTPOHOB,
pacrpesielieHue 3JIEKTPOHOB I10 3JIEKTPOHHBIM CIIOSIM); OIPENENIATh TUIl XUMHUYECKOM
CBs3M 1O (hopMyse BemeCTBa; MPHUBOAMTH HPUMEPHI BEUIECTB C PAa3HBIMH TUIIAMHU
XUMHUYECKOH CBS3H;

XapaKTepu30BaTh MEXAHW3MbI O00pa30BaHMs KOBAJCHTHOHW CBsI3U (OOMEHHBIH), MOHHOU
CBSI3HM, METAJJINYSCKOM CBS3H;

YCTAaHABJINBATh NIPUYMHHO-CICACTBCHHBIEC CBA3U: COCTAB BEILECTBA — THUI XMMHYECKON
CBA3U;

COCTaBJIATh (POPMYJIbI OMHAPHBIX COETMHEHUH 0 BAJICHTHOCTH;

HaXO/UTh BaJICHTHOCTb 3JIEMEHTOB 110 (OpMyJie OMHAPHOTO COCIUHEHMSL.

MertanpeameTHbie pe3yJibTAThl 00y4eHHs
VYvuamuiicst J0JKEH ymemol.

dbopMynupoBaTh THUNOTE3Y MO PEIICHUI0 MPOoOJIeM; COCTaBIATH IUIAH BBIOJHEHUS
yueOHOM 3aJauyu, peumeHus m[podiieM TBOPUECKOIO U IOMCKOBOTO — XapakTepa,
BBITIOJIHEHHSI TIPOEKTA COBMECTHO C YUUTEJIEM;

COCTAaBJIAThH TE€3UCHI TEKCTA;

BJIAJETh TAKUM BHIOM H3JI0KEHHS TEKCTA, KaK OIMCAHHME, MCIIOJIb30BaTh TAaKOM BHJ
MBICJICHHOTO (H/I€aIbHOTO) MOJISTUPOBAHUS, KaK 3HAKOBOE MOJICTUPOBAaHKE (HA MpUMepe
COCTaBJICHHS CXEM 00pa30BaHUs XUMUYECKON CBS3M);

UCIIONIb30BaTh TAaKOW BHJ MAaTepHAIBHOTO (MPEAMETHOTO) MOJACIUPOBAHUS, KakK
aHaJIOTOBOE MOJICITUPOBAHHE;

UCIIONIb30BaTh TAaKOW BHJ MaTepHAIBHOTO (MPEAMETHOTO) MOJAEIUPOBAHUS, KakK
buznueckoe MoienupoBaHue (Ha MpUMeEpe MoJIeIei CTPOSHUs aTOMOB);

OHpGHGJ’IHTB O6’B€KTI>I CpaBHeHI/Ifl 1 aCIICKT CpaBHeHI/ISI 06’B€KTOB; BBIITOJIHATH HEIIOJIHOC
OJHOJIMHENHOE CPAaBHEHUE;

BBIMIOJIHATh HEMOJIHOE KOMILJIEKCHOE CPaBHEHHUE; BBINOJIHATH IOJHOE OAHOJMHEWHOE
CpaBHEHHUE.

Tema 2. IIpocTsie BemecTBa (6 1)

HpOCTLIe BCIICCTBA-METAJIJIbI HpOCTLIe BCIICCTBA-HCMETAJIbI, UX CPABHCHUEC C MCTaJlJIa-

mu. Amotponus. KonmaectBo BemnecTBa. MomsipHbIii 00beM ra3000pa3HbIX BeliecT.B Pemenue
33/1ad C HCIOJb30BAHMEM TOHSATUM «KOJIMYECTBO BEIECTBA», «IOCTOSIHHAs ABOTraapoy,
«MOJISIpHAsI Maccay, «MOJISIPHBIA 00HEM Ta30B»

Kontponbnas padota No2 «IIpocTsie BerecTBay.

JdemoHcTpaumu.

7.Ilony4yeHue o30Ha.

8.00pa31pl 6eoro u ceporo oJIoBa, 0eJI0ro M KpacHoro docdopa.

9.HekoTopsie MeTauIbl U HEMETAIBl C KOJIMYECTBOM BemiecTBa 1 Moib. MonsipHBIH 00BEM
ra3000pa3HBIX BEIIECTB.

JlabopaTopHble ONBITHI.

6. O3HaKOMJIEHHE C KOJUIEKIIUEN METaJIOB.

7. O3HaKOMJIEHUE C KOJUIEKIIMEH HEMETAIIIOB.

IIpenmeTHbIe pe3yabTAaThl 00y4eHUs

VYuamuiicst JOJKEH ymems.

HACTIONB30BATh NP XAPAKTEPUCTHUKE BENIECTB IOHATHS: «METAIIBI», «IUIACTUYHOCTHY,
«TETUIOTPOBOJHOCTBY, «IEKTPOMPOBOJHOCTHY, «HEMETAaJbI», «QUTOTPOTIUS,
«aJUIOTPOITHBIC BUJOU3MEHEHHU S, T MOIU(DUKAIIIN



® ONUCHIBATh IIOJIOKEHUE  DJIEMEHTOB-METAUVIOB U  JJIEMEHTOB- HEMETAUIOB B
ITepuoanueckoit cucreme xumudyeckux 3semMeHToB . 1. Menneneesa;
e KJIACCU(HUUIHMPOBATH MPOCThIE BEIIECTBA HA METAJLIIbI U HEMETAJLJIbI, SJIEMEHTHI;
® OIpeAeaTh NPUHAMIEKHOCTh HEOPraHMYECKMX BEIIECTB K OJAHOMY W3 H3YYEHHBIX
KJIACCOB — METaJlJIbl U HEMETAJLIBL;
® JI0Ka3bIBaTh OTHOCUTEJILHOCTH JI€JI€HUS MPOCTHIX BELECTB HA METAJLJIbl 1 HEMETAJLIbI,
® XapakTepu3oBaTh OOIME (U3NYECKHE CBOWCTBA METANIOB; YCTAHABIMBATh NMPUYUHHO-
CJIEZICTBEHHBIE CBSI3M MEXJy CTPOCHMEM AaTOMa M XHMHUYECKOH CBS3bI0 B IPOCTBIX
BElIECTBaX — MeTajljlaX U HEMETAIUIAX;
e 00BACHATH MHOTOOOpa3ue NMPOCThIX BELIECTB TAKUM (PAKTOPOM, KaK ajsIOTPOIIUS;
® ONUCHIBATh CBOWCTBA BEIIECTB (Ha IpUMEpax IPOCTBIX BELIECTB —- METAJIOB U
HEMETAJJIOB);
e coOmofaTh IMpaBWja TEXHUKH O€30MacHOCTH TpPU MPOBEACHUM HAOMIOACHUH U
71a00paTOPHBIX OIBITOB;
® JCIOJb30BaTh IPU PEUIEHMM PACUYETHBIX 3343y MOHITHUS: «KOJIMYECTBO BELIECTBAY,
«MOIIbY», «IIOCTOSTHHAast ABOTAApO», «MOJSIpHAS Macca», «MOJIIPHBIH O0BEM Ta30B»,
«HOpPMAaJIbHBIE YCIIOBUSY;
® [IPOBOJAUTH pacueThl C UCIOJIb30BAHUEM IOHATUMN: «KOJUYECTBO BEUIECTBA», «MOJISIpHAs
Maccay, «MOJISIpHBIM 00beM I'a30B», «IIOCTOSHHAsA ABOTaIpoO».
MeTanpeaMeTHble pe3yJbTAThl 00y4YeHHUs
Yyamuics J0JKEH ymems:
® COCTaBJIATb KOHCIEKT TEKCTa;
® CaMOCTOSITEJIbHO HCIOJb30BATh HEMOCPEICTBEHHOE HAOJIOJCHHUE; CaMOCTOSATENIBHO
0(OPMIIATH OTUET, BKIIOYAIONIUI ONMCaHue HaOII0JJeHUs, €r0 Pe3yIbTaTOB, BEIBOJIOB;
®  BBINOJHATH [1OJHOE KOMIUIEKCHOE CPAaBHEHUE; BBIIIOJIHATH CPAaBHEHHE 110 aHAJIOTUU.

Tema 3. CoefuHeHUs] XUMHYECKHUX 3J1eMeHTOB (144)
Crenenb okucieHus. OCHOBbI HOMEHKJIATYpbl OMHapHBIX coeauHeHui. Oxcuapl OCHOBaHUS.
Kucnotel. Conu Kak TpPOU3BOAHBIC KHCIOT MU OCHOBaHHWH. . AMOp(HBICE M KPUCTALITUNYCCKHE
BemecTBa. UucThie BemecTBa U cMecu. MaccoBass U oObeMHasl JIOJIM KOMIIOHEHTOB B CMECH.
PacueTsl, cBs3aHHBIE ¢ TOHATHEM «IoJisi». OOOOIIEHNE M CHUCTEMaTH3alusl 3HAaHWHW 10 TeMe
«CoenHEeHUST XUMHYECKUX JIEMEHTOBY.
Kontponbhas padora Ne3 «CoeauHeHHUs] XUMHYECKHX JICMEHTOR)Y
JdemMoHCcTpaumu.
11. OGpa3iel OKCUAOB, KUCIOT, OCHOBAaHUH U COJIEH.
12. Mojenu KpUCTAIUTMYECKHUX PEIIECTOK XJIOpUAA HATpHs, ajiMa3za, OKCHIa yriiepoja
(V).
13. KuciioTHo-11e109HbIe WHANKATOPBI, U3MEHEHNE UX OKPACKHU B PA3IIMIHBIX CpPE/Iax.
14. YHuBepcallbHbII HHIUKATOP U U3MEHEHUE €T0 OKPACKU B PA3IIMYHBIX Cpeaax.
15. Ikaia pH.
JlabopaTopHble ONBITHI.
8. O3HakoMIIEHHE C KOJUIEKIINEH OKCHIOB.
9. O3HaKOMJIEHHE CO CBOMCTBAMHM aMMHaKa.
10. KauecTBeHHas peakus Ha yIIEKHACIbIN Tas3.
11. Onpenenenue pH pacTBOPOB KUCIIOTHI, IIETOYU U BOABIL.
12. Onpenenenue pH 1MMOHHOTO 1 S0J0YHOTO COKOB Ha Cpe3e MII0I0B.
13. O3HaKOMJIEHHE C KOJUICKITUEH COJICH.
14. O3HakOMIJIEHHE C KOJUIEKIIMEN BEIIECTB C PAa3HbIM THUIIOM KPUCTAUIMYECKON PEHIETKU.
N3roroBnenune Mojieneil KpUCTANIMUECKUX PEIIETOK.
15. O3nakomiieHre ¢ 00pa3IoM TOPHOU IMTOPOIBI.
IIpeaMeTHbIE pe3yJbTaThl 00yUeHUsI
VYyamuiicst JOJKEH ymeny.
® UCINOJb30BAThb IPHU XAPAKTEPUCTUKE BEILIECTB TMOHSATHUS: «CTEHEHb OKHUCICHUS,
«BAJICHTHOCTb», «OKCHUJIbI», «OCHOBAHHUS», «IIEIOUYN», «KAYECTBEHHAs pEaKIUs»,
CMHIUKATOPY», «KHUCIIOTBI», «KHUCIOPOACOJCPKAIINE KHUCIOTB», «OECKUCIOPOIHBIC



KHCIIOTBD», «KUCJIOTHAsl CpEla», «IIENOYHasl Cpela», «HEHTpajbHas Cpelay, «IIKaua
pH», «comm», «aMmopQHbIe BEIIECTBa», «KPUCTAJUIMUECKHUE BEIIECTBA», «KPHUCTAJ-
JMYECKas PELIETKA», «MOHHAs KPUCTANIMYeCKasl PEeIIEeTKa», «aTOMHasi KpUCTaNInYecKas
pelieTka, «MOJIEKYJISIPHAsE ~ KpUCTAJUIMYECKas  pelleTKay, «MeTajinyecKas
KPUCTAJIIIMYECKAsI PEIIETKA», «CMECHY;

KJIacCU(UIUPOBATh CIIOXHBbIE HEOPTaHWYECKUE BEIIeCTBA [0 COCTaBy Ha OKCHBI,
OCHOBaHU$, KHCIOTHI U COJIM; OCHOBAHUS, KUCIIOTHI U COJIM [0 PACTBOPUMOCTH B BOJIE;
KHCJIOTBI 10 OCHOBHOCTHU U COAEPKAHUIO KUCIIOPO/Ia;

OTpEeAENATh MPUHAMICKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY W3 H3YYEHHBIX
KJIacCOB (OKCH/IbI, JIETYYHE BOJOPOJHBIE COEAMHEHMS, OCHOBAHUS, KUCIIOTHI, COJHU) I10
opmyure;

ONKCHIBATh CBOICTBA OTHENbHBIX TPEACTABUTENCH OKCHAOB (HAa MpHUMEpPEe BOJbI,
YIJIEKUCIIOr0 Ta3a, HEralleHOW U3BECTH), JETY4YMX BOJOPOAHBIX COEIMHEHUH (Ha
puMepe XJIOPOBOAOPOJa U aMMHaKa), OCHOBaHUH (Ha MpUMEpe TMIPOKCHUIOB HATPHS,
KaJIUs U KaJIbLiUs), KUCJIOT (Ha IPUMEPE CEPHON KUCIIOTHI) U coJiel (Ha IpUMEpE XJIOPUL
HaTpHsl, KapOOHaTa Kablus, pocdaTa Kaablus);

OIIpEEIATh BAJIEHTHOCTb U CTEIIEHb OKUCIICHHSI 3JIEMEHTOB B BELIECTBAX;

COCTaBIIATH (POPMYINIBI OKCHJOB, OCHOBAHWH, KHCIOT W COJCH MO WIUICHTHOCTSM H
CTENEHSIM OKHCJIEHMSI SJIEMEHTOB, a TAaK)XKe 3apsjaM HOHOB, yKa3aHHbIM B TaOJMIle
pPacTBOPUMOCTH KUCJIOT, OCHOBaHHH U COJIEH;

COCTaBJISITh HA3BAHUS OKCHUJIOB, OCHOBAHUI, KUCIIOT U COJIEH; CpaBHUBATh BaJI€HTHOCTb U
CTENEHb OKUCIICHHSI; OKCU/Ibl, OCHOBAHUsA, KUCIIOTHI U COJIM 110 COCTaBY;

UCIOJIb30BaTh TAOIUIy PACTBOPHUMOCTH JJISl OTIPEACTICHUS pac- MIOPUMOCTH BEILIECTB;
yCTaHABIMBAaTh T€HETHUYECKYIO CBSI3b MEXIY OKCHJIOM W THAPOKCHUIOM M HAo0OpOT;
MIPUYMHHO-CJIEICTBEHHBIE CBSI3U MEX]Iy CTPOCHHEM aTOMa, XUMHUYECKOH CBSA3BIO U THUIIOM
KPHUCTAJUIMYECKON PEIIETKH XUMUYECKUX COCTMHEHU;

XapaKTepU30BaTh aTOMHBIE, MOJIEKYJIIPHbIE, NOHHBIE METAJUNINYECKNE KPUCTAITINYECKHE
peLIeTKH; cpeay pacTBOpa ¢ MOMOIIbIO ImKabl pH;

IIPUBOJUTH IIPUMEPHI BELIECTB € Pa3HBIMU TUIIAMH KPUCTANIMYECKON PEIIETKH;
IIPOBOJIUTH HAONIOJCHUS 3a CBOMCTBAMHU BEIIECTB U SBJICHUSAMH, MPOUCXOIALIIMMH C
BELIECTBAMH;

co0JIroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH MU MPOBEACHUH HAOJIIOIEHUHN U OIBITOB;
HCCIIEIOBAaTh CPely pacTBOpPa C MOMOIIBI0O HHIMKATOPOB; SKCIEPUMEHTAIBHO pa3InyaTh
KHUCJIOTHI U LIEJI0YH, TIOJIB3YSICh MHAUKATOPaMH;

HCIIOJIb30BATh NPU PELIEHUHN PACUETHBIX 3ajad MOHATUS «Macco- uas JOoJIs JJIEMEHTa B
BEIIECTBE», «MaccoBas JOJII PACTBOPEHHOIO  BEIIECTBa», «OOBEMHas A0
ra3o00pa3HOro BEILECTBAY;

IIPOBOAMUTH pAacyeThbl C HCIOJb30BAHUEM IMOHATHM «MaccoBas JOJI1 DJJIEMEHTa B
BEIIECTBE», «MaccoBasi JOJii PAcTBOPEHHOIO  BEIIECTBa», «OOBbEMHas  JOJSA
ra3000pa3HOro BEUIECTBAY.

MetanpeameTHbIE pe3ylbTaThl 00yYeHUS

VYyamuiics OJKEH ymems:

COCTaBJISITh HA OCHOBE TE€KCTa TaOIUIIBI, B TOM YHCIIe ¢ mpuMeHe- 11 HeM cpenacts U KT;
MOJ1 PYKOBOJICTBOM YUHUTEIIS TPOBOJUTH OMOCPEAOBAHHOE HAOIIOICHHE;

MOJI PYKOBOJICTBOM YUUTENSI OPOPMIISITh OTUET, BKIFOUYAIONINI OMHUCAaHNE SKCIIEPUMEHTA,
€ro pe3yJabTaToB, BHIBOJIOB;

OCYIIECTBIIATh MHIYKTHBHOE 00O0OIICHHE (OT €IWHUYHOTO JIOCTOBEPHOTO K OOIIeMy
BEPOSTHOCTHOMY), T. €. ONPEICSNISATh OOIINE CYIIECTBEHHBIC NMPH3HAKHA JBYX H OoJjee
00BEKTOB M (PUKCUPOBATH UX B (hOpME MOHSATHUS WU CYXKICHHUS,

OCYIIECTBIISATh JCNYKTUBHOE 0000I1IeHHe (MOABEACHUE €IUHHY- , HOTO JOCTOBEPHOTO
nox oOIiee JOCTOBEPHOE), T. €. aKTyaJu3upoBaTh IOHATHE WU CYXKICHHE, HU
OTOXJIECTBIISITH C HUM COOTBETCTBYIOIIME CYIIECTBEHHBIC MPU3HAKH OJHOTO MU OoJsee
00BEKTOB; OMPEENATh aCIEKT KJIacCUu(PUKAINK; OCYIIECTBIATh KIaCCH(PUKAIIHIO;

3HATH U UCTIOJB30BaTh Pa3IUYHbIC (POPMBI MIPEACTABICHUS KIacCHPUKAIUH.



Tema 4. U3meHeHus, npoucxoasinue ¢ Bemecrsamu (12 1)

®uznueckue sBiaeHus. Pasnenenne cMeceil. XMMHUYECKHE SIBICHUS. Y CIIOBHS Y IPU3HAKU
MPOTEKAHUS XUMHUYECKUX PeaKIuid. 3aKOH COXPAHECHUS MaCChl BEIIECTB. XUMHUECKUE ypaBHE-
Husl. PacueTsl o XxuMudeckuM ypaBHeHUsIM. Peakiun paznoxxenus. [lonstue o ckopoctu
XUMUYECKON PeaklUy U KaTajin3aTopax.
Peakuuu coenunenus. Llenouku nepexonos. Peakuuu 3amenieHus. Psj akTHBHOCTH METaJLIOB.
Peakuuu oomena. [Ipasuno beprome. TUIBI XUMHUECKUX PEaKIMid Ha IPHUMEPE CBOMCTB BOJIBI.
[TonsiTue o ruaponuse.
KonTponbnas padora Ne 4 «3MeHEeHHs, TPOUCXOISIIIHE C BEIIICCTBAMID)
JdemMoHCTpaumu.
16. [Tpumeps! pu3HuecKuX SBJICHUN: a) IUIaBJICHUE apaduHa; 6) BO3TOHKA HO/1a MU
OCH30MHOI KHCJIOTHI; B) PACTBOPEHHUE OKPAIICHHBIX COJICH; T') MU y3Us TYIIHCTHIX
BEILIECTB C ropsIlel JaMIIOUYKH HaKaJTuBaHMUSL.
17. Ilpumepbl xumudeckux siiaeHuit: 1) ropenue maraus, pocdopa; 0) B3auMoielicTBHE
COJITHOM KHCJIO- I'bl C MPaMOPOM WJIM MEJIOM; B) nonydenue ruapokcuaa Meau (II);
I) pacTBOpeHHe MOIYy4eHHOTO THAPOKCH A B KUCIOTaX; 1) B3aumoerctue okcuaa meau (1) c
CEpHOI KUCIIOTO! IIPU HarpEBAHUU; C) Pa3JI0KEHUE MIEpMaHTaHaTa Kajlus; 5K) pa3jioKeHHe
NEPOKCH/IA BOJIOPO/IA C TIOMOIIbIO IMOKCHa MapraHlla U KaTanas3bl KapTo(dess Wik MOPKOBY; 3)
B3aMMOJICIICTBHE Pa30aBICHHBIX KHCIOT C METAJIIAMH.
JlabopaTopHble ONBITHI.
16. IIpokanuBaHre MeI B MJIAMEHU CIIUPTOBKHU.
17. 3amemenre menu B pactBope xiopuaa meau (I1) sxemnesom.
IIpenmeTHbIe pe3yJbTaThl 00yYeHHs
VYuamuiicst JOJKEH ymems.
® UCIOJB30BaTh MPU XaPAKTEPUCTUKE BEIIECTB MOHATHUS: «IUCTUILIALMS, «II€PETOHKAY,
«KPHUCTAUTN3AIHNS, «BBIMTAPUBAHUEY, «(PUIHTPOBAHUEY», «BO3TOHKA, WIH CYOJIMMAITUS,
«OTCTaWBaHHE», «IEHTPUPYTUPOBAHUEY, «XUMHUUYECKAS PEAKIUN», «XXUMUUYECKOE ypaBHe-
HUE», «PEAKIMH COEAMHEHUS», «PEAKIUU PA3JIOKEHUD», «peakuu 0OMEHa», «peaKlnu
3aMeIEHUs»,  «PEeaKIuu  HEUTpamu3aluu», <«OK-  TEPMUYECKHUE  PEaKIUu»,
«OHIIOTEPMHUYECKUE PEAKINN», «PEAKIMH TOPEHHUS», «KATalU3aTOpbl», «HEPMEHTHI»,
«oOpaTUMBbIe peaKIuu», «HeoOpaTHUMble pEeaKIHH», «KATATUTUYECKUE PpEeaKluuny,
*'meKaTaTIMTUYECKHE PEaKLUN», «PsAJ] AKTUBHOCTU METAIIJIOBY, «THAPOIIU3Y;
e YCTaHABIMBATh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXKAY (PU3NYECKUMHU CBOWCTBAMU
BEIIIECTB U CIOCOOOM pa3/ieieHnsl cCMecel;
e OOBSACHATH 3aKOH COXPaHEHUS MAacChl BEIIECTB C TOUKH 3PEHUS aTOMHO-MOJIEKYJISIPHOIO

YYEHHS;

® COCTaBJIATh YPAaBHEHUS XUMUYECKHX PEAKLHUKM Ha OCHOBE 3aKOHA COXPAHEHHUS MacChl
BEILECTB;

® OMNUCHIBATh PEAKIIUU C TIOMOIIBbIO €CTECTBEHHOT0 (PYCCKOI0 MIIM POJIHOTO) S3bIKA U SI3bIKA
XUMUH;

e KJIacCH(PUIIMPOBATh XUMHUUYECKUE PEAKIIMH IO YUCITY U COCTAaBY MCXOIHBIX BEIIECTB U
NPOJAYKTOB peakiuuu; TermmoBoMy d(h(deKTy; HampaBIeHUIO TMPOTEKAHHS PEaKIHH;
Y4acCTHUIO KaTaJau3aTopa;

® WCIONB30BaTh TAOJHMIy PACTBOPUMOCTH IJSl OINpPEAeTCHHS BO3MOKHOCTH IMPOTEKAHUS
peakiuii 0OMeHa; AIEKTPOXUMHUYECKUHN pSJl HANPSHKEHUN (AaKTUBHOCTH) METAIJIOB IS
OnmpeACIICHHUA BO3MOXHOCTH TIIPOTCKAHHA peaKHI/Iﬁ MCXKAYy MCETaZIaMH W BOJHBIMU
pacTBopa-

e MM KHCJIOT M COJIEH;

e HaOMIOJaTh U ONMUCHIBATH MPU3HAKH U YCIOBUS TEUCHHS XMMHUYECKHX pPEaKIUi, JenaTh
BBIBOJAbI HA OCHOBAHUHM aHaJIN3a HaGHIOlleHI/IfI 3a SKCIICPUMCHTOM;

® TIPOBOAMUTH PACUEThl IO XMMUYECKUM YpaBHEHHUSM Ha HAXOXXJICHUE KOJIMYECTBA, MAacChl
Wi ob0beMa NPOAYKTa pEeakluu IO KOJIMYECTBY, Macce WIHM O00beMy HCXOJHOTO
BCIICCTBA, C MCIIOJIb30BAHUECM IMOHATHA «J0JIsA», KOrJa HCXOAHOC BCIICCTBO JAaHO B BUC
pacTBopa C 3aJlaHHOM MAacCOBOM J0JIEll PAacTBOPEHHOrO BEIECTBA WU COJEPIKUT
ONPEAEIEHHYIO JIOJIO TPUMECEM.



MetanpeameTHble pe3yJbTaThl 00y4eHH s
VYyamuiicst JOJKEH ymeny.
® COCTaBJIATh HA OCHOBE TEKCTA CXEMBI, B TOM uucie ¢ npuMmeHenueM cpencts UKT;
® CaMOCTOSITEIBbHO O(GOPMIIATH OTYET, BKJIIOYAIOMIMN OINMCAaHME OSKCIEPUMEHTa, €ro
pe3ysbTaTOB, BEIBOOB;
® JCIOJb30BaTh TaKOM BHUJ MBICIIEHHOTO (MJ€albHOI0) MOJEIMPOBAHUSA, KaK 3HAKOBOE
MOJIEJIMPOBaHUE (HAa IPUMEPE YPABHEHUM XUMUYECKUX PEAKIUil);
e pazauuaTb 00BEM M COJCpXKAHUE IMOHATUMN; pa3inuyaTh POJOBOE U BUIOBOE IMOHATHS;
OCYILECTBIIATh POJIOBHJIOBOE OIIPEEIICHIE TOHATUH.

Tema 5. IlpakTukym 1. IIpocreiinmue onepanuu ¢ Bemectsom (3 4)

1. IlpaBuna TexHUKH O€30MACHOCTH IpU paboTe B XuMUueckoM KabuHere. [Ipuemsl oOpaieHus
¢ J1abopaTopHBIM 000PY/IOBAaHUEM U HArpeBaTeIbHBIMH IPUOOpPAMH
2. [Ipy3Haku XUMHUYECKUX PEaAKIUM.
3. IlpuroToBieHne pacTBOpa caxapa U pacdeT ero MacCOBOM IO B pacTBOpE.
IIpenmeTHble pe3yJibTaThl 00yUYeHH s
Yyamuics J0JKEH ymems:
e oO0pamarscsi ¢ J1abopaTOpHBIM OOOpPYAOBaHMEM M HarpeBaTelbHBIMU TNPUOOpPaMH B
COOTBETCTBUHU C MPABUIAMU TEXHUKH 0€30MaCHOCTH;
® BBHINOJHATH TMPOCTCHININE TIPUEMbl pPadOThl ¢ JAOOPATOPHBIM  00OPYIOBAHHEM:
1a00PaTOPHBIM MITATHBOM; CIIMPTOBKOI;
e HabmIOIaTh 32 CBOMCTBAMU BEIIECTB U SBICHUSMU, IPOUCXOIAIIUMU C BEIIECTBAMU;
® ONUCHIBATH XUMHYECKHH DJKCHEPUMEHT C TOMOIIBI0 E€CTECTBEHHOr0 (PYCCKOrO WU
POJIHOTO) SA3BIKA U S3bIKA XUMHH,
® JienaTh BBIBOJBI [0 PE3yIbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA;
® TOTOBHUTH PACTBOPHI C ONPEAEIEHHON MAacCOBOM J0JIEH paCTBOPEHHOTO BEIIECTBA;
® TIPUTOTOBUTH PACTBOP U PACCUMTATH MACCOBYIO JIOJIF0 PACTBOPEHHOTO B HEM BEIIIECTBA.
MeTtanpeaMeTHbIE pe3ynbTaThl 00yIeHHUS
e  Vyammiics 10JKEH ymems:
® CaMOCTOSITEIBHO HMCIIOJIE30BATh OMIOCPEI0BaHHOE HAOIIOIEHHE.

Tema 6. PactBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3j1eKTPOIUTOB (18 u)

PactBopenne kak ¢u3MKO-XxMMHYECKUN mpouecc. PactBopumocts. THIBI pacTBOPOB.
OnexrponuTnueckas aucconuanys. OCHOBHBIE TIOJOXKEHUS TEOPUHM DIIEKTPOJUTHYECKON
muccouuanuu. MonHesle ypaBHeHus peakiuil. Kucnotsl: kimaccu@ukanus 1 CBONCTBA B CBETE.
OcHoBanus: Kinaccudukanus u csoiictsa B ceere TOJl. Okcuapl: kiaccudukanus U CBOWCTBA.
Comu: knaccudukanust u cBoiictBa B cBere TD/[. ['eHeTndeckas CBsI3b MEXIy KiaccaMy He-
OpPraHMYECKUX BEILECTB.

Kontponbnas pabora Ne4 «PactBopenue. PactBopsl. CBOMCTBA paCTBOPOB AJIEKTPOIUTOBY
Knaccudpukanus xumudeckux  peaknuil.  OKHCIUTENhHO-BOCCTAHOBUTENIBHBIE — PEAKIIHH.
CBolicTBa NU3y4YEHHBIX KJIACCOB BEILECTB B CBETE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
JleMoHCTpaLUK.

18. VcniplTaHne BEMIECTB M UX PACTBOPOB Ha 3JIEKTPOIPOBOTHOCTH,

19. 3aBUCUMOCTB IEKTPONPOBOAHOCTH YKCYCHOM KHCIIOTHI OT KOHIIEHTPAIIHH.

20. JIpmKeHHe OKpAlIeHHBIX HOHOB B DJIEKTPUIECKOM TIOJIE.

21. B3auMoielicTBHE [IUHKA C CEPOM, COISTHON KUCIOTOM, Xiopuaom meau (11).

22. 'opeHne Maraus.

23. BzaumopeiicTBHE XJIOPHON M CEPOBOIOPOTHON BOJIBI.
JlabopaTopHble ONBITHI.
18. BzaumoaeiicTBHE pacTBOPOB XJIOPHIA HATPHUS U HUTpaTa cepedpa.
19. Ilony4yeHure HepaCTBOPUMOTO TMAPOKCUAA U B3aUMOAEHCTBUE €r0 C KUCIOTaMHU.
20. B3aumoencTBrue KUCIOT ¢ OCHOBAHUSIMMU.
21. BzauMopeicTBrE KUCIOT C OKCUIAMHU METAILJIOB.



22.
23.
24.
25.
27.
28.
29.
30.
31.
32.
33.
34.
35.

BzaumogeiicTBre KUCIOT C METaIJaMH.
B3auMoaeiicTBHE KHUCIOT C COJISIMU.
BzaumopeiicTBue 1enoueii,c KUCIOTaMH.
B3auMozeiicTBHe nienouel ¢ OKCUIaMU HEMETAJUIOB. B3anMoIelcTBIE HIETIOUYEH C COIIMHU.
[Tonmy4yeHue u CBOMCTBA HEPACTBOPUMBIX OCHOBAHMM.
BzanmoeiicTBHE OCHOBHBIX OKCHUJIOB C KHCJIOTaMH.
BsanmoelicTBe OCHOBHBIX OKCHJIOB C BOJOM.
BzanmoeiicTBHE KUCIIOTHBIX OKCHIOB C IIISJIOUaMH.
BsanmoelicTBre KUCIOTHBIX OKCHIOB C BOJIOM.
B3auMozeiicTBue coied ¢ KUCIIOTaMMU.
BzaumogeiicTBue colieit ¢ mieaoyamu.
Bs3auMopeiicTBue COJIEN ¢ COJISIMU.

B3anmopenicTere pacTBOPOB COJIEH C METAJIIIAMU.
IIpenmeTHbIe pe3yabTAaThl 00y4eHUs

VYuamuiicst JOJKEH ymems.

KCIOJIb30BaTh MPH XapPAKTEPUCTUKE IPEBpAIICHUN BEIIECTB IOHU IIS: «PacTBOPY,
«QJICKTPOJIMTUYECKAST JUCCOLUALIUS», <OJICKTPOJIUTBDY, «HEIICKTPOIMUTHIY, «CTEIECHb
JUCCOLIMAIINNY», «CHUJIBHBIC OJJICKTPOJIHTHD), «CIA0bIe OSJICKTPOIUTBD, «KATHOHBD,
«aHUOHBI, «KHMCIIOTBI», «OCHOBAaHUS», «COIN, «UOHHBIE peaKkumn»,
«HECOJICOOPA3YIONINEe OKCHJBI», «COJCOO0Pa3yIOIINe OKCHUIBD», «OCHOBHBIC OKCHIBI»,
«KUCJIOTHBIE OKCHJbI», «CPEIHUE COJIN», «KHUCIBIE COJIN», «OCHOBHBIE COJINY,
«TEHETUYECKUU PsII», «OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMNY», «OKUCIUTEIbY,
«BOCCTaHOBHUTEIbY, OKHCICHHUEY, «BOCCTAHOBIICHHUEY,

OIHMCHIBATH PACTBOPEHHE KaK (DU3MKO-XUMHUYECKUI MPOIECC; HIUTFOCTPUPOBATH
MIPUMEpPAMH OCHOBHBIE TMOJOXKEHUS Teopun diiek- I[llomutuyeckor auccouuanuu;
TEHETUYECKYI0 B3aMMOCBSI3b MEXAYy HEUIECTBAMHU (IIPOCTOE BELIECTBO — OKCHA —
TUAPOKCHUI — COJIb);

XapaKTepu30BaTh OOIIMEe XUMHYECKHE CBONCTBAa KHUCIOTHBIX Il OCHOBHBIX OKCHIOB,
KHUCJIOT, OCHOBAaHHM W COJEH C TMO3MIMN TEOPHUM BJIEKTPOIUTUYECKON IUCCOLMAIUY;
CYIIIHOCTb JJIEKTPOJIUTUYECKON JUCCOLMALMU BEIIECTB C KOBAJIEHTHOW IMOJSPHOU U
MOHHOW XMMHUYECKOH CBSI3bI0; CYIIHOCTb OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN;
MPUBOJIMTH MTPUMEPHI PEAKIIUH, MTOATBEPKIAIOIMINX XUMUYECKUE CBOWCTBA KUCIOTHBIX U
OCHOBHBIX OKCHJIOB, KHCIIOT, OCHOBAaHHUM H COJIEH; CYILIECTBOBAHUE B3aUMOCBS3H MEXKIY
OCHOBHBIMH KJIACCAMHU HEOPTaHUYECKHUX BEIIECTB;

KIacCU(UIUPOBATh XUMHUYECKHE pEaKUUUd MO0 «U3MEHEHHIO CTeNeHeH OKHCICHUS
AIIEMEHTOB, 00PA3YIOIINX Pearupyrolie BemecTBay;

COCTaBJIATh YPABHEHUS AJIEKTPOIUTUUECKON TUCCOUMAIMU KHUCJIO T, OCHOBAHHUM U COJIEH;
MOJIEKYJISIPHBIE, TOJIHBIE W COKPAICHHBbIE HMOHHBIE YpPAaBHEHHUs PEAKUUWA C Y4aCTHEM
AJIEKTPOJIUTOB; YPABHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN, MCIOJIb3YS
METOJ DJICKTPOHHOTO OallaHca; ypaBHEHUS peakIii, COOTBETCTBYIOIIUX IOCIIE-
JIOBAaTEIbHOCTH ((IIETIOYKE») MPEBPALIECHUM HEOPraHUYECKUX BELIECTB Pa3IMYHBIX
KJIaCCOB;

ONPEACISITE OKUCIUTEIb W BOCCTAHOBUTEINb, OKHCIEHHME K BOC- C TaHOBJICHHE B
OKHCITUTENbHO-BOCCTAHOBUTENbHBIX PEAKIIMSIX;

YCTaHABJIUBATh NPUYMHHO-CJIEACTBEHHBIE CBA3W: KJAcC BEIIECTBA — XUMHUYECKHUE
CBOMCTBA BEIICCTBA;

HaOIt0/1aTh U OIMHUCHIBATh PEAKIIMH MEXIY AJIEKTPOIUTAMU C TIOMOIIBIO €CTECTBEHHOTO
(pycCKOTO WM POJIHOTO) SI3bIKA U S3bIKA XHUMHH,

MPOBOJUTH OIBITHI, MOATBEPKIAIOIINE XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BELIECTB.

MeTtanpeamMeTHble pe3yJabTaTbl 00y4eHUs
VYuamuiicst JOJKEH ymems.

JieNiaTh TOMETKH, BHITUCKH, [IUTUPOBAHHUE TEKCTA;
COCTaBJISITh OKJIAT;
COCTaBJISITh HA OCHOBE TEKCTa rpaduku, B TOM ducie ¢ mpuMeHeHuem cpenacts UKT;



® BJIQJIETh TAaKUM BUJIOM H3JIOKEHUSI TEKCTA, KAK PacCyXJICHHUE; UCIOJIb30BaTh TAKOM BUJ]
MBICJICHHOTO (HMI€aIbHOT0) MOJICTUPOBAHUS, KaK 3HAKOBOE MOJICIMPOBAHUE (Ha pUMEpE
YpaBHEHUM peakIui JUCCOLUMAIMM, HWOHHBIX YPABHEHHI peaklHi, MOJypeaKkui
OKHCIICHUS-BOCCTAHOBJICHUS );

® pa3iIUyaTh KOMIIOHEHTHI 10KA3aTeNIbCTBA (TE€3HC, apTyMEHTHI U (POpMY J0Ka3aTeNbCTBA);

® OCYIIECTBISATH NMPSMOE UHIYKTUBHOE JI0Ka3aTEIbCTBO.

Tema 7. IlpakTukym 2. CBOMCTBA PACTBOPOB J1eKTPOJIUTOB (14)

Pemenue skcriepuMeHTANBHBIX 3a/1a4.
IIpenmeTHbIe pe3yJibTAThI 00yUYeHH s
VYyanuiicst 10JKEH ymems:
e o0pamarecsi ¢ JIabopaTOpHBIM OOOpPYIOBaHWEM M HArpeBaTelbHBIMU TMPUOOpPAMH B
COOTBETCTBUU C MPaBUIIAMH TEXHUKHU 0€30MIaCHOCTH;
® BBINOJHATH MPOCTEUIINE TMpPUEMBbl OOpamieHuss ¢ JabopaTOpHBIM O0OPYIOBAHUEM:
71a00paTOPHBIM IITATUBOM, CIIUPTOBKOM;
e HaOIIOIATh 32 CBOMCTBAMU BEIICCTB U SBJICHUSMU, IPOUCXOISIIUMU C BEIIECTBAMU;
® ONHCHIBATH XUMHYCCKHHA 3KCIEPUMEHT C IOMOIIBI0 E€CTECTBEHHOrO (PyCCKOTO WIIN
POJIHOTO) SI3bIKA U SI3bIKA XUMUH,
e JienaTh BBIBOJBI IO PE3yJIbTaTaM MPOBEACHHOIO IKCIIEPUMEHTA.
MertanpeameTHbie pe3yJibTAaThbl 00yYeHH s
VYuamuiicst JOJKEH ymemy.
® OmpeAensaTh, UCXOAd W3 y4eOHOW 3amauyu, HEOOXOTUMOCTh HEMOCPEACTBEHHOIO WIIH
OTIOCPEZIOBAaHHOTO HAOJIIOICHHS;
®  CaMOCTOSITENFHO (POPMHUPOBATH MPOTPAMMY IKCIIEPHUMEHTA.
Pesep — 14

9 KJIACC
(2 4 B HENEIMIO, BCero 68 1)

BBenenue. O01masi XapakTepuCcTUKA XUMHYECKHX 3JIEMEHTOB U XMMHYECKUX PeaKIuii.
Hepuoauyeckuii 3akon u Ilepuoanyeckasi cucreMa XMMHYECKUX JJIEMEHTOB
. U. Menpaeaeea (10 u)

XapakTepucTuka XMMHUYECKOTO 3JE€MEHTa Ha OCHOBAHMM ero mnojoxkeHus B llepuomu-
yeckoil cucreme [I. Y. MenneneeBa. Am@orepHble OKCUIBI U TUAPOKCUABL. [leprognueckuii
3akoH u Ilepmonnueckas cucrema JI. M. MenneneeBa B cBeTe y4eHHMS O CTPOEHHUU aroMa.
XuMuyeckasi opraHu3anus KUBOW U HE:KUBOM npupoibl. Kinaccuduxarus XuMHUYECKUX peakiuii
M0 Pa3JIMYHBIM OCHOBaHUAM. [loHsATHE O CKOpOCTH XUMHUUECKOU peakunu. KaTanuzaTopbl

KonTponbnas Nel «Benenue. OOmiast xapakTepuCTUKa XUMUYECKUX IJIEMEHTOB M XUMUYECKUX
peakuuid. [lepuonumueckuit 3akoH u llepuoanueckas cucrema XUMUYECKUX dieMeHToB [ .
MenneneeBa»

JemMoHCcTpanmu.
1. Paznuunsie popmbl Tabnuus J{. . Menneneesa.
Mopnenu aToMOB 3J€MEHTOB 1—3-T0 IepHOOB.

Mopenb cTpoeHwHs 3eMHOTO I1apa (MOTEePEeUHbIi pa3pes).

3aBUCHUMOCTh CKOPOCTH XUMHUUYECKON PEaKLMK OT IPUPObl PEAarupyIOIINX BEIIECTB.
3aBUCHMOCTH CKOPOCTH XUMHUYECKON PEaKIIUU OT KOHIIEHTPAIINH PEearupyOIINX BEIIECTB.
3aBUCUMOCTh  CKOPOCTM XMMHYECKOM peakuuu OT IUIOHIaJAM  CONPUKOCHOBEHUS
pPEarupyIoNnX BEMIECTB («KKHUTISIIIHI CIION).

7. 3aBUCUMOCTbH CKOPOCTH XMMHUYECKON PEaKlUy OT TEMIEPATYPhl pearupyrorux BEUIECTB.

8. T'oMOTeHHBIN U TEeTEPOTCHHBIN KaTaIU3BbI.

9. ®epMEHTATUBHBIN KaTalu3.

10. MarubupoBanue.

JlabopaTopHble ONBITHI.
1. TTonmyyeHnue ruipokcuia IMHKA U UCCIIE0BAHUE €T0 CBOMCTB.

ook owm



2. MonenupoBanue noctpoeHus lIlepumonnueckoil cucrembl XxuMHueckux saemeHtos JI. U.
Meuneneesna.

3. 3amenieHue xene3oMm Meau B pactBope cyibparta meau (I1).

4. 3aBHCHUMOCTb CKOPOCTM XHMHYECKOM pEeaKkIUH OT NPUPOABl PEarupyroliMX BEIIECTB Ha
puMepe B3aUMOJICHCTBUS KUCIOT C METaJIAMH.

5. 3aBUCUMOCTh CKOPOCTH XMMHMYECKOM pEaKIMU OT KOHLIEHTPALlUK PEarupyrolux BEIIECTB Ha
IIpUMepe B3aUMOJEHCTBHS LIMHKA C COJITHON KMCIIOTOM pa3IMYHOM KOHUEHTPALMH.

6. 3aBUCUMOCTbh CKOPOCTH XMMHUYECKON PEaklMK OT IUIOWAAN COPUKOCHOBEHUS pEearupyromux
BEILECTB.

7. MoaenupoBaHUE «KUIISALIETO CIOSI.

8. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKON pEaKIMH OT TeMIEPATypbl pearupyrollux BEIIECTB Ha
npumepe B3ammojercTBus okcuga Mmeau (II) ¢ pacTBopom cepHOM KHCIOTHI Pa3IuvYHON
TEeMIIepaTyphI.

9. Paznoxenue nepokcua BoJOpo/ia C MoMoIIbio okcraa mapranna (IV) u katanassl.

10. O6Hapy:xeHue Karana3bl B HEKOTOPBIX IMUILIEBBIX TPOIYKTAX.

11. MarubupoBanue B3auMoIeHCTBUS KUCIIOT C METAJUIaMU YPOTPOITHHOM.

IIpeaMeTHbIE pe3ybTaThl 00yUeHUsI

VYyamuiics 10mKeH ymems:

® WCIOJBb30BAaTh MPU XAPAKTEPUCTHUKE MPEBpAIICHUN BEIIECTB IMOHATHS: «XUMHYECKas
peaKIusa», «PEAKIUU COSAMHEHUS», «PEAKIIUN

®  DPA3NIOKEHUS», «PEAKIIMH 0OMEHa», «PEaKINH 3aMEIICHUSN», «PEaKIUu HeUTpanu3aumn,
«OK30TEPMUYECKHE PEAKIUN», «IHIOTEPMHUECKHE PEAKIUH», «00paTHUMble pPEeaKluuy,
«HEOOpaTUMBbIC peaKIm, «OKHCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIC peaKIm,
«TOMOTEHHBIE PEAKLUUN», «TETEPOrCHHbIE PEAKLUUNY», «KATATUTUYECKHE PEaKLUn»,
«HEKATATMTUYCCKHUE PEAKIIUN», «TETUIOBON A((HEKT XUMHUYECKON peakIHmu», «CKOPOCTh
XUMUYECKON PEaKLUn», «KaTaIU3aTop»;

® XapaKTepH30BaTh XUMUYECKHE FJIEMEHTHI 1—3-T0 MepruoI0B 1o

® UX NoNoKeHuto B Ilepuoanueckoi cucreme xumudeckux anemenTos 1. . Menneneena:
XUMUYECKUM 3HAK, MOPSIKOBBIM HOMEp, MEpUO, Tpymmna, MOATPYIIa, OTHOCUTEIbHAsS
aTOMHasi Macca, CTpOeHHe aTtoma (3apsj siapa, YUCIO MPOTOHOB M HEUTPOHOB B SApE,
olIee YHUCIO DIEKTPOHOB, pAacCIpeAeNieHHe JJIEKTPOHOB IO SJIEKTPOHHBIM CIIOSIM,
MPOCTOE BEIIECTBO, (OpMYyIia, HA3BAHUE U TUII BHICIIIETO OKCU/IA U THAPOKCHU/IA, JIETYIETO
BOJIOPOJTHOTO COEIMHEHUS (1711 HEMETAJIOB));

® XapaKTEepU30BaTh OOIINE XUMUYECKUE CBOMCTBA aM(POTEPHBIX OKCHJIOB U THAPOKCUJIOB;

® T[IPUBOJUTH NMPUMEPHI PEAKIIUN, MOITBEPKAAIONINX XUMHUIECKHE CBOMCTBA aM(OTEPHBIX
OKCHUJIOB ¥ THJIPOKCHIOB;

® J1aBaTh XapaKTEPUCTUKY XMMHUYECKUX PEAKIMI MO YUCIY U COCTaBY MCXOAHBIX BELIECTB
U TPOIYKTOB pEaKlHUU; TEraoBoMy 3(QeKTy; HampaBICHUIO MPOTEKaHHS pPEaKIInH,
W3MEHEHUIO CTETCHEW OKHCIICHHS DJIEMEHTOB, arperaTHOMY COCTOSIHMIO HCXOJIHBIX
BEILIECTB; YYaCTHIO KaTaJln3aTopa;

e OOBSICHATP W TPHUBOAUTH TPUMEPHI BIUSHHUS HEKOTOPHIX (HaKTOpOB (mpupoma
pearupyronmx BeecTB, KOHIICHTPAIIUS BEIIECTB, JaBJICHUE, TEMIIEpaTypa, KaTaau3aTrop,
MOBEPXHOCTh CONMPUKOCHOBEHUSI PEarupyrolIuX BEIIECTB) Ha CKOPOCTb XHMMHUUYECKHX
peaKuuii;

e HaOmMIOMaTh W OMNUCHIBATH ypaBHEHUS pEaKIMid MEXKAY BEIIeCTBAMH C IOMOIIBIO
€CTECTBEHHOT'O (PYCCKOTO MU POJIHOTO) SI3bIKA U S3bIKA XUMUH;

® T[IPOBOJUTH OMBITHI, MOJATBEPKIAOIINE XUMUUECKHE CBOMCTBA aM(POTEPHBIX OKCHIIOB U
TUAPOKCHUIOB; 3aBUCHMOCTh CKOPOCTH XUMHUYECKOW PEaKIUU OT PAa3IUYHBIX (aKTOPOB
(mpupoma pearupyromux BeNIEeCTB, KOHIIEHTpAIlMs BEIIECTB, JaBJIEHWE, TeMIlepaTypa,
KaTaau3aTop, NOBEPXHOCTh COMPUKOCHOBEHUSI pEarupyroluX BEUIECTB).

MeTtanpeamMeTHble pe3yJabTaTbl 00y4eHUs
VYuamuiicst JOJKEH ymems.

e OMNpeAensaTh Lelb Y4eOHOM HEesTeNbHOCTH C MOMOIIbI0 YYHUTEIS U CaMOCTOSTEIBHO,
UCKaTh CPEJCTBA €€ OCYIECTBICHMs, paboTas MO IJIaHy, CBEPSTh CBOU JCHCTBHS C
[ENbI0 M TPU HEOOXOAMMOCTH WCHPABIATh OIMUOKKM C TOMOINBIO YYHTENS |



CaMOCTOATCIIBHO, COCTAaBJIATh aHHOTAIIUIO TCKCTA,

® (CO3gaBaTb MOJACIM C BBIACICHHEM CYHICCTBCHHBIX XapaKTCPUCTHUK o0BeKTa U
MPEACTABICHHEM WX B IPOCTPAHCTBEHHO-TPa(PUUECKOM WM 3HAKOBO-CHMBOJHYECKOU
opme;

® OmIpenessATh BUBI Kiaccu(UKAIUU (€CTECTBEHHYIO U HCKYCCTBEHHYIO);

¢ OCYHICCTBJIATH NPAMOC NCAYKTHUBHOC JOKA3aTCIbLCTBO.

Tema 1. Metajubl (14 )

Bex wmennbiif, OpoH30BBIH, kene3HbId. [lomokeHwe »snemeHTOB- MetauioB B Ile-
puoanueckoi cucteme J[. M. MenjeneeBa 1 0COOCHHOCTH CTPOCHUS MX aTOMOB. Du3nueckue
cBoricTBa MeTaylIoB. CIuiaBbl. XMMHUUYECKHE CBOMCTBA MeTa/IoB. MeTayibl B mipupoje. Oomume
crocoObl ux nony4yeHust. [lonsTue o Koppo3uu MeTamIoB
OO6mas  xapakrtepuctuka odneMeHTOB [A rpynmbel. CoeawiHEHHS MICIOYHBIX METAJLIOB.
[llenouno3eMenbuble MeTamabl. COEIMHCHHUS IIEIOYHO3EMEIbLHBIX AmoMuHHUI H €ro
coequHeHus. JKene3o U ero coeAMHEHHUS.

KonTponbras padora Ne2 «Metasisi»
JdeMoHcTpanmnm.
11. O6pa3ibl MIETOYHBIX U IIEI0YHO3EMENbHBIX METAJIJIOB.
12. O6pa31isl CIIIaBOB.
13. B3aumoseiicTBre HATPHS, TUTUS M KAJIBIUS C BOJIOM.
14. BzaumoielicTBHE HATPUS U MarHus ¢ KMCJIOPOJIOM.
15. B3aumoieiicTBHE METANIOB C HEMETaJlJIaMH.
16. TTonyuenue ruapoxcuaos xkenesa (1) u (11).
JlabopaTopHble ONBITHI.
12. BzaumoaeiicTBre pacCTBOPOB KUCIIOT U COJIEH ¢ METalJIaMU.
13. O3HakoMIJICHHE C pyIaMH JKele3a.
14. OkpamuBaHue MJIAMEHU COJISIMU IIEJIOYHBIX METAILIOB.
15. B3aumoelicTBre KaIbIUS C BOJOU.
16. ITonyuenune ruipokcuaa Kajablus U UCCIEA0BaHUE €r0 CBOMCTB.
17. Ilony4yeHue ruipokcua allOMUHUS U UCCIIEA0OBAHUE €T0 CBOMCTB.
18. BzaumoieiicTBue xele3a ¢ COISTHON KUCTOTOM.
19. Tlonyuyenue ruapoxcuaos xenesa (I1I) u (I11) u u3yuenne ux cBOMCTB.
IIpeaMeTHbIE pe3ybTaThl 00yUeHUsI
Yyamuics J0IKEH ymems:

® HCIOJb30BATh MPHU XAPAKTEPUCTUKE METAJUIOB U UX COCAMHEHUUN TMOHATHUSA: «METAJLIBDY,
«pAIl aKTUBHOCTU METAJNIOBY, «UIEJIOYHBIE METAJUIb», «IIEJIOYHO3EMEIbHBIE METAIIbIY,
WCIIOJIH30BATh UX MPU XaPAKTEPUCTHUKE METAJIIOB;

e JaBaThb XapaKTEPUCTUKY XHUMHUYECKHUX DSJIEMEHTOB-METAUIOB (IIEJIOYHBIX METaJUIOB,
MarHusi, KajabIl¥s, aTIOMHHHES, Kelle3a) M0 UX MOoJIoKeHuto B llepuoanueckoit cucreme
xuMuyecknx 37eMeHToB J[. M. MeHnneneeBa (XMMUYECKUA 3HAK, TOPSAKOBBIA HOMED,
NepuoA, Tpymma, MOATPYIa, OTHOCHTENbHAs aTOMHAas Macca, CTPOCHHE aTroma (3apsi
s/ipa, YUCII0 MPOTOHOB U HEHUTPOHOB B SiAPE, 00IIEe YHCIIO DJIEKTPOHOB, paCIpeIe/iCHUe
DIIEKTPOHOB IO 3JEKTPOHHBIM CIIOSIM), TIPOCTOE BelIecTBO, (opMylia, Ha3BaHHUE W THI
BBICIIIETO OKCHJIA ¥ TUIPOKCHUIA);

® Ha3bIBaTh COSAMHEHUS METAJIOB M COCTABIIATH UX (POPMYIIBI IO HA3BAHUIO;

® XapaKTepHu3oBaTh CTpPOEHHUE, Oo0Imue (U3MUECKHe U XHUMHUYECKHE CBOWCTBAa MPOCTBIX
BEILECTB-METAJIOB;

e OOBSACHATH 3aBUCUMOCTb CBOMCTB (WJIM TIpeICKa3blBaTh CBOMCTBA) XHMHUYECKHUX
2JIEMEHTOB-METAILIOB (paguyc, METAUNINYECKHEe CBOWCTBA AJIIEMEHTOB, OKHUCIUTEIHHO-
BOCCTAaHOBHUTEJIbHBIE CBOWCTBA DJIEMEHTOB) U 00pa3yeMbIX UMHU COCIMHEHUHN (KUCIOTHO-
OCHOBHbBIC CBOMCTBA BBICIIMX OKCHUJIOB M THIPOKCHUIIOB, OKHCIUTEIbHO-BOCCTAHOBHU-
TEJIbHBIE CBOMCTBA) OT MojioxkeHus B lleproguyeckoit cucteMe XMMUYECKUX 3JIE€MEHTOB
. . Menneneena;

® ONKCHIBATH OOIIME XHWMHUYECKHUE CBOMCTBA METAUIOB C IOMOIIBIO E€CTECTBEHHOTO
(pPyCcCKOro MU POJHOTO) SI3bIKA U A3bIKA XUMHUHU;



COCTABJIATb MOJICKYJISIDHBIE YPAaBHEHUS PEAKLUUM, XapaKTEPU3YIOIUX XHUMHUYECKHUE
CBOMCTBa METAJUIOB M MX COEAMHEHUMH, " TaK)KE 3JIEKTPOHHBIE YPAaBHEHMsI IIPOLIECCOB
OKHCJICHUSA-BOCCTAaHOBJICHUS; yYpaBHEHUS ANEKTPOJIUTUYECKON U CCOLTUALNY;
MOJICKYJIIpHBIE, IIOJIHBIE M COKPAILCHHbIE HMOHHBIC YPAaBHEHMS pEaKLUl € y4dacTUeM
3JIEKTPOJIUTOB;

YCTaHABJIUBATh IIPUYUHHO-CIICICTBEHHBIE CBI3U MEXKIY CTPOCHHUEM aTOMa, XUMUYECKON
CBS3bI0, TUIIOM KPUCTAJUTMUECKON pelieT- KM METAJUIOB U UX COEAMHEHUH, UX OOIIUMU
(U3NIECKUMU U XUMUYECKIMH CBOWCTBAMH;

ONMCHIBATh XUMUYECKHUE CBOMCTBA LIEJIOYHBIX U MIEJIOYHO3EMEIBHBIX METAIIOB, & TAKKE
ATIOMUHHUS UM JKejle3a U UX COSAMHEHHWH C TOMOIIbI0 €CTeCTBEHHOTo (PYCCKOro WM
POJIHOTO) sI3bIKA U SI3bIKA XUMUU;

BBITIOJIHAT, HAOJI0/1aTh U OMHCHIBATH XUMHUYECKHM SKCIEPUMEHT MO pPaclo3HaBAaHUIO
BAKHEUIINX KATUOHOB METAJIJIOB, THIPOKCU- HOHOB;

JKCIIEPUMEHTAIBHO HCCIIEI0BAaTh CBOWMCTBA METAUIOB M MX COCIAMHEHUM, pelaTh
JKCIIEPUMEHTAJIBHBIE 3aJ1a41 110 TeMe «MeTalbly;

OMKCHIBATh XUMHYECKHH JKCHEPUMEHT C TMOMOIIBIO E€CTECTBEHHOr0 (PyCCKOro WIIU
POJIHOTO) SA3BIKA U S3bIKA XUMHH,

MIPOBOJIUTH PACUETHI 110 XUMHUYECKUM (HOpMyIaM M YpaBHEHUSM PEaKLUi, MPOTEKAIOIINX
C y4aCTUEM METAJUIOB U X COCAVHEHUM.

MertanpeameTrHblie pe3yJibTaThbl 00y4YeHHs
VYuamuiicst JOJKEH ymemsy.

1.

paboTaTh IO COCTaBJIEHHOMY IUIaHY, HCHOJb3yd Hapsiy C OCHOBHBIMU H
JIOTIOJIHUTEIIbHBIE CPEJICTBA (CIPABOUHYIO JMTEPATYpY, CIOKHbIE MPHUOOPHI, CpeicTBa
UKT);

C MOMOILBIO YUYUTENsl OTOUpATh Ul PElIeHUs Y4eOHBIX 3ajjauy HeOOXOIUMbIE CIOBApH,
SHUUKIIONEUH, CIIPABOYHUKH, dJIEKTPOHHBIE TUCKHU;

COIOCTABJIATh M OTOMpaTh HMHGOPMAIHMIO, IMOJYYEHHYIO M3 Pa3JIMYHbIX HCTOYHUKOB
(cioBapu, SHIUKIIONEANH, CIIPABOYHUKH, JIEKTPOHHBIE TUCKH, ceTh MIHTepHeT);
MpeICTaBIATh NH(OPMALIKIO B BUIE€ TaOJIMI], CXEM, OOPHOTO KOHCIIEKTa, B TOM YHUCIE C
npumenenneM cpeacts KT,

0o(opMIIATH CBOM MBICIIM B YCTHOW M NMHCbMEHHON PEYM C Y4ETOM CBOMX Y4YEOHBIX U
JKU3HEHHBIX PEUYEBBIX CUTYalUi, B TOM 4ucie ¢ npuMeHeHneM cpeacts UKT;

COCTaBJIATh PELEH3HIO HAa TEKCT; OCYILECTBIATh JOKA3aTEIbCTBO OT IPOTHBHOTO.

Tema 2. IIpakTukym 1. CBolicTBa META/LJIOB M UX COCIMHEHUH (2 1)

Pemenue OKCIICPUMCHTAJIBHBIX 3a/la4 Ha pacClio3HABAHUC U TIIOJIYYCHHC COE€IUHEHUM

METAaJIJIOB.
IIpeaMeTHbIe pe3yJabTaThl 00yUeHUsI
VYyamuiicst JOJKEH ymems.

oOpamatecsi ¢ J1abopaTOpHBIM OOOpYAOBaHWEM M HarpeBaTelbHBIMU TMPUOOpaMH B
COOTBETCTBUHU C MPaBUIAMH TEXHUKHU 0€30MaCHOCTH;

Ha0II0aTh 332 CBOMCTBAMU METAJVIOB M MX COCIMHEHHH U SBICHHUSIMH, MPOUCXOSITAMHU
C HUMU,

OMUCHIBATh XUMHUYECKUN SKCIEPUMEHT C MOMOILIBIO €CTECTBEH- . HOrO (PYyCCKOTO WIIHU
POJIHOTO) SI3BIKA U SI3bIKA XUMUU;

JIeJIaTh BBIBOJIBI 10 PE3YJIBTATAM IIPOBEAEHHOIO YKCIIEPUMEHTA.

MeTtanpeameTHblie pe3yJabTaTbl 00y4eHU sl
VYuamuiicst JOJKEH ymemy.

OIpCACIIATh, UCXOAd U3 y‘lC6HOﬁ 3aJga4u, HGOGXOZ[I/IMOCTB HUCIIOJIBb30BaHUA Ha6J'IIO,Z[€HI/I$I
HJIN SKCIICPUMCHTA.

Tema 3. HemeTasisl (25 4)



OOmiast xapakTepucTuka HemeTauioB. OOIIMEe XUMHYECKHE CBOWCTBA HEMETAJUIOB.
Hemeramnsl B mpupojie u criocoObl ux nonydeHus. Bogopoa. Boma. 'amorensr. CoenuiHeHUs Ta-
noreHoB. Kwucmopon. Cepa, ee ¢usnueckue M XuMUYecKue cBoicTBa. COCIUHEHHS CEpHI.
CepHas KuciOTa Kak 2JeKTpoJuT U ee conu. CepHas KHUCIOTa Kak okuciutenb. [lonydyenue u
MIPUMEHEHUE CEPHOM KUCIIOTHI. A30T M €ro CBOMCTB. AMMHAK U ero cBoiicrBa. Cojau aMMOHUS.
Oxcunpl a3oTa. A30THasg KUCJIOTa Kak 3JEKTPOJIHT, ee IMpUMEHeHHe. A30THasg KUCJIOTa Kak
OKHuCIHTENh, ee monydeHue. Docdop. Coemunenus docdopa. [lonarue o dpochopHbIX ym00-
peHusix. Yriepona
Oxcuapl yriepoaa. YTojibHas KHCIOTa U €€ oM. JKEeCTKOCTh BOJBI M CIIOCOOBI €€ YCTPaHCHHS.
Kpemuuii. Coeaunenusi kpeMuusi. CHIMKaTHAsI TPOMBIIIJIEHHOCTD.

KoHntpoibhas padora Ne3 «Hemetaimibiy.
JdemMoHCTpaumu.
17. O6pa3ipl raTOreHoB — MPOCTHIX BELIECTB.
18. B3aumoseiicTBuE rajJoreHoB ¢ HaTPUEM, C aTIOMUHUEM.
19. BeiTecHeHue XJI0poM OpoMa MM HOAA U3 PACTBOPOB UX COJIEH.
20. BzaumoneiicTBrE cepbl ¢ METaNIaMH, BOJOPOIOM M KUCIOPOIOM.
21. B3anmoneicTBIEe KOHIICHTPUPOBAHHOW a30THOM KHCIIOTHI C MEIBIO.
22. TlornoiieHue yriieM pacTBOPEHHBIX BEIIECTB WM Ta30B.
23. BoccraHoBiIeHHE ME/IH U3 €€ OKCHJIA YTIIEM.
24. OO6pa3ibl MPUPOIHBIX COETUHEHHH XJI0pa, cepbl, pocdopa, yriepona, KpeMHHUS.
25. O0pa3iupl BaXHEWIIUX Ui HApPOAHOTO XO3AHWCTBA Cylb(aToB, HUTPATOB, KapOOHATOB,
docdaros.
26. OOpa3sIsl cTeKIIa, KepaMUKH, [IEMEHTA.
JlaGopaTopHbie ONBITHI.
20. [Tomy4yeHue u pacro3HaBaHUuE BOAOPO/A.
21. UccnenoBanre MOBEPXHOCTHOTO HATSYKEHUS BOJIBI.
22. PacTBOpeHHE NepMaHraHaTa Kajuus Ui MEIHOTO Kyropoca B BOJE.
23. I'maparanus o0e3BoxkeHHoro cynbhara menu (I1).
24. 3roToBI€HUE TUIICOBOTO OTIEYATKA.
25. O3HaKOMIIEHHE C KOJJIEKITMEel OBITOBBIX (PUITBTPOB.
26. O3HaKOMJIEHHE C COCTAaBOM MHHEPAIbHON BOJIBI.
27.KauyecTBeHHasl peakiiys Ha TaJOTeHUI-UOHBI.
28. [lomyyeHue u pacrno3HaBaHUE KUCIOPO/Ia.
29. 'opeHue cepbl Ha BO3JyXE U B KHCIIOPOJE.
30. CBoiicTBa pa30aBiIeHHON CEPHOI KUCIIOTHI.
31. 3yuenue cBONCTB aMMUaKa.
32. Pacnio3HaBaHue cojieil aMMOHHUSI.
33. CoiicTBa pa30aBIeHHOIN a30THON KUCIOTHI.
34. B3anmoeicTBrE KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEBIO.
35. 'openue docdopa Ha BO3yXe U B KUCIOPOJIE.
36. PacnioznaBanue ¢ocgaTos.
37. I'openue yrisi B KUCTOPOJE.
38. Tlomy4yeHue yrombHON KUCIOTHI U U3YYCHUE €€ CBOWCTB.
39. Ilepexoa kapOOHATOB B THAPOKAPOOHATHI.
40. PaznoxeHue ruipokapOooHaTa HaTpUsl.
41. ITomyueHne KpeMHEBOW KHCIIOTHI U U3YUEHHE €€ CBOMCTB.
IIpenmeTHble pe3yJibTaThl 00yYeHHs
Yyamuiics 10JKEH ymems.:
® JCIOJB30BaTh MPU XapaKTEPUCTUKE METAJUIOB U UX COEIMHEHUH MOHATHUS: KHEMETAIIIbI»,
«TaJIOTeHbI», «@JUIOTPOINHBIE BUIOU3ZMEHEHHS», <(OKECTKOCTh BOJBI», «BpEMEHHas
YKECTKOCTh BOJBI», KIIOCTOSTHHAS JKECTKOCTH BOJIBI», «00IIast >KECTKOCTh BOJIBI;
® JaBaTh XapaKTEPUCTUKY XUMHUYECKHX DJIEMEHTOB-HEMETAJIOB (BOJIOpPOJAA, TajOreHOB,
KHCIIOpPOJia, Cepbl, a3oTa, ¢ocdopa, yriaeponaa, KPEeMHHUs) IO HUX TIOJOKCHHUIO B
[lepuonnueckoii cucteme xumuueckux siemeHtoB J[. M. MenpaeneeBa (XUMUYECKUN
3HAaK, MOPSAKOBBIA HOMED, MEPUO/I, TPYIINa, MOATPYIINA, OTHOCUTENbHAs aTOMHAas Macca,
CTpOEHHE aTroMa (3apsa sApa, YHCIO MPOTOHOB M HEHTPOHOB B sape, oOIIee YHCiIo



AIIEKTPOHOB, paclpeaeNieHue dJIEKTPOHOB 10 AIEKTPOHHBIM CIIOSIM), IPOCTOE BEIIECTRO,
dbopMyna, Ha3BaHME W THUIl BBICIIETO OKCHJAa M THAPOKCHAA, (GopMmyia U XapakTep
JIETY4ero BOJOPOTHOTO COCTUHEHMS);

Ha3bIBAaTh COCAMHEHHS] HEMETAIJIOB U COCTABIIATH UX (POPMYJIBI IO HA3BAHMUIO;
XapaKTepu30BaTh CTPOCHHE, o0mMe (u3nMueckue W XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIICCTB-HEMETAILIOB;

OOBSCHATH 3aBUCUMOCTb CBOMCTB (WM MpeAcKa3blBaThb CBOMCTBA) XHUMHUYECKUX
3JIEeMEHTOB-HEMETAJIIOB (pagmyc, HEMETAIJINYECKHEe  CBOMCTBA  DJIEMEHTOB,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA JJIEMEHTOB) M 00pa3yeMbIX HUMH
coeIMHEHUH (KHUCIOTHO-OCHOBHBIE CBOICTBA BBICIIUX OKCHAOB U TUIPOKCUJIOB, JIETYUYUX
BOJIOPOJHBIX COSIUHEHHIA, OKUCITUTEIFHO-BOCCTAHOBUTEIHLHBIC CBOMCTBA) OT MOJIOKEHUS
B [lepronnueckolt cucreme xumuueckux anemeHToB /. . Menneneena;

OINMHCHIBATh OOIIME XWMHUYECKHE CBOWCTBA HEMETAUIOB C TIOMOIIBIO ECTECTBEHHOTO
(pPyCCKOTO MM POJTHOTO) SI3bIKA U S3bIKA XUMUM;

COCTaBJISATh MOJIEKYJSIpHBbIE YpaBHEHHUS peaKUud, XapaKTepU3YIOIIUX XUMHYECKHE
CBOICTBA HEMETAJVIOB U WX COCAMHEHMI, a TAaK)KE DJIEKTPOHHBIC YpaBHEHHS MPOIECCOB
OKHCJICHUS-BOCCTAHOBJICHUS; YPABHCHHSI SJICKTPOJIUTHUSCKOMN TMCCOIMAIINN;
MOJICKYJISIpHBIE, TOJIHBIE M COKpAICHHbIE HMOHHBIE ypPaBHEHUS PEAKIMil C ydacTheM
3JIEKTPOJIUTOB;

YCTaHABIIMBATh NMPUYUHHO-CIICJCTBCHHBIC CBSI3M MEXIY CTPOCHUEM aTOMa, XHMHUYECKOM
CBSI3BI0, TUIIOM KPHUCTAUTMYCCKOW PEIISTKH HEMETAIIOB U MX COCIUHEHUH, UX OOIUMU
(bU3NYECKUMU U XUMUYECKUMU CBOWCTBAMU;

OIHMCHIBATh XMUMHYECKHE CBOWCTBAa BOJIOPOJA, TAJIOICHOB, KHCIOPOIA, CEphl, a30Ta,
docdopa, rpadura, anmaza, KPEMHUS U UX COSAM- MEHUH C TIOMOIIBIO €CTECTBEHHOTO
(pPycCKOro WM POJIHOTO) SA3bIKA U S3bIKA XUMHUH,

OIMCHIBAThH CIIOCOOBI YCTPAHEHUS KECTKOCTH BOJBI M BBITIOJIHATH COOTBETCTBYIOIIUN MM
XUMHUYECKHH SKCIIEPUMEHT;

BBITIONTHAT, HAOJIFO/IaTh M OMHCHIBATH XUMHUYECKHH DKCIIEPUMEHT HO PACIO3HABAHUIO
HMOHOB BOJIOpOJIa U aMMOHMs, cynb(dar-, kapbo- HaT-, CWIMKaT-, (ocdar-, XI0pHI-,
OpoMuI-, HOTUA-UOHOB;

IKCIIEPUMEHTAILHO HCCIICIOBAaTh CBOMCTBA METAUIOB M WX COCAMHCHHM, pelaTh
IKCIIEPUMEHTAIBHBIC 33129 110 TeMe «HeMeTramiby;

OMKCHIBATh XUMHYECKHH DJKCHEPUMEHT C TOMOIIBI0 E€CTECTBEHHOr0 (PYCCKOrO WU
POJIHOTO) SA3BIKA U S3bIKA XUMHH,

MPOBOMTH PACYCTHI 10 XUMUYECKUM (DOPMYJIaM M ypaBHEHUSM PEAKIUi, TIPOTEKAIOIIIX
C YYaCTUEM HEMETAJUIOB U UX COEAUHEHHUI.

MeTtanpeameTHsblie pe3yJabTaTbl 00y4eHHust
VYuamuiicst JOJKEH ymemy.

OpraHM30BBIBaTH y4eOHOE B3aUMOJICHCTBHE B Tpynme (pacmpeieniarb — poJH,
JIOTOBApUBATHCS JPYT C APYTOM H T. 11.);

MpeIBUJIETh (MPOTHO3UPOBATH) MOCIEICTBUS KOJJIEKTUBHBIX PEIICHUH;

MMOHUMATh MIPUYMHBI CBOETO HEYCIeXa U HaXOAUTh CIIOCOOBI BEIXOJIa M3 3TOM CUTYAIIHH;

B JIMAJIOTe C YYUTENIEM YUYHUThCS BHIPAOATHIBATH KPUTEPUU OIIEHKU U ONPEIENITh CTEIICHb
YCIEITHOCTA BBITIONHEHUSI CBOel pabOThl M pabOTHI BCEX, UCXOAS M3 HMEIOIIMXCS
KPHUTCPUCB, COBCPUICHCTBOBATE KPUTCPHUHU OLCHKH U ITOJIB30BATHCA UMHU B XOJC OLICHKU 1
CaMOOIIEHKH; OTCTamBaTh CBOIO TOYKY 3pEHUs, apryMEHTHPYs ee; MOIATBEPKIaTh
apryMeHTbl (paKTaMH; KpUTHUYHO OTHOCUTBHCS K CBOEMY MHEHHUIO;

CIIyIIaTh APYTHX, TBITATHCS MPUHUMATH JPYTYIO TOUKY 3pEHUS, OBITh TOTOBBIM U3MEHUTH
CBOIO TOYKY 3PEHUS,

COCTaBJITH pedepar mo onpeaeneHHon Gopme;

OCYIIECTBIISITH KOCBEHHOE Pa3IeIUTEILHOE JOKA3aTEILCTRO.

Tema 4. [IpakTukym 2. CBoiicTBa coeMHeHUIT HeMeTaJL10B (3 4)

1. Pemenue sxcriepuMeHTaIbHBIX 3a1a4 110 TeMe «l[loarpynmna rasoreHoBy.



2. Pemenue skcriepuMeHTANBHBIX 33714 10 TeMe «[loarpyrmna Kkucaopoaay.
3. [lonyuyenue, coOupanue u pacro3HaBaHUE Ta30B.
IIpenmeTHbIe pe3yJibTAThI 00yUYeHH S
VYyanuiicst 10JIKEH ymems.
e o0pamarscsi ¢ JIabopaTOPHBIM OOOpPYIOBaHWEM M HArpeBaTEbHBIMU IMPUOOpPaMH B
COOTBETCTBUHU C MPABUIAMH TEXHUKHU 0€30MIaCHOCTH;
e HabmogaTh 3a CBOWCTBAMHM HEMETANIOB U HMX COCAMHEHUH U  SIBJICHHUIMH,
MPOUCXOSAIIUMHU C HUMH,
® ONUCHIBATH XUMHYECKHHA DKCIEPUMEHT C IOMOIIBI0 E€CTECTBEHHOr0 (PyCCKOro WU
POJIHOTO) SA3BIKA U S3bIKA XUMHH,
e JIeNaTh BBIBOJIBI IO PE3YJIbTaTaM MPOBEACHHOTO IKCIIEPUMEHTA.
MeTtanpeaMeTHbie pe3yJibTAThI 00yYeHH s
VYyamuiicst 10JIKEH ymems.
® OMpeAeNsaTh, UCXOAs U3 YIeOHOH 3amaun, He0OXOJUMOCTh UCIIONB30BAHUS HAOTIOACHUS
VI DKCTIEPUMEHTA.

Tema 5. O6001eHMe 3HAHMI 110 XUMHH 32 KYPC OCHOBHOI 1K0JbI. [loaroroBka k
rocyaapcrsenHoii urorosoi arrecrauuu (I'MA) (104)

Ilepuonuueckuit 3akoH u Ilepunoguueckast cucrema J[. 1. MeHueneeBa B CBETE€ TEOpPUU
CTPOCHUS aToMa.
Buapl xuMHUeCKHUX CBS3€d W THUIBI KPUCTAUIMYECKUX pEIIETOK. B3auMOCBs3b CTpPOCHUS M
CBOMCTB BEIICCTB.
Kiaccudukanuss XMMUYECKUX PEaKIMi 1O Pa3IMYHBIM Ipu3HakKaM. CKOpPOCTh XMMHYECKUX
peaKIui.
Huccoumanus SJE€KTPOJUTOB B BOJHBIX pacTBOpax. LVoOHHBIE ypaBHEHHS pEaKIIUu.
OKHCIHUTENBHO - BOCCTAaHOBUTENNbHBIE peakiuu. Kimaccudukaius M CBOWCTBAa HEOPTaHUUECKHUX
BelllecTB. TpeHUHT-TecTupoBaHue 1o BapuaHnTam I MMA nponuisix et u AeMoBepCcUn
JInuHOCTHBIE pPe3yJbTaThl 00yUeHusl
Yuyanuiics 10JmKeH:
3HamMb U NOHUMAMb.

® OCHOBHBIE HCTOPUYECKHE COOBITHS, CBS3aHHBIE C pa3BUTHEM XHMHHU U OOIECTBa;
JTOCTHKEHUSI B OONACTH XMMHUU U KYJIbTYpPHBIE Tpaauluu (B YaCTHOCTH, HAyYHbBIE
TPaJUIIIN) CBOCH CTPaAHBI;

e 00mIEeMUPOBBIE JIOCTIKEHHS B OOJIACTH XUMHH; OCHOBHBIE TNPUHIMUIBI M MpaBHIa
OTHOIICHUSI K TMPHUPOJIE; OCHOBBI 3IOPOBOTO 00pasza KH3HU H 3I0pPOBHECOEPETaroIInX
TEXHOJIOTHIA;

e [paBWJIa TIOBEJICHUS B YPE3BbIYANHBIX CHUTyalUsX, CBS3aHHBIX C BO3JECHCTBHEM
Pa3JIMYHBIX BEILECTB;

® OCHOBHBIE IpaBa M 00SI3aHHOCTH TpaKIaHWHA (B TOM YMCJIE YYallerocs), CBSI3aHHBIE C
JUYHOCTHBIM, TPO(PECCHOHAIBHBIM U JKU3HEHHBIM CaMOOMPENEICHUEM; COIMAIBHYIO
3HAUYUMOCTD U COJIepKaHue MPOoeCcCHii, CBI3aHHBIX C XUMHUEHH;

UCNBLIMbIEAMD.
® YyBCTBO TOPAOCTHM 3a POCCHUMCKYK) XMMHYECKYK) HAyKy M YBAKEHUE K HCTOPUU €€
pa3BUTHS;

® YBaXXEHHUE U MPUHATUE TOCTHKEHUN XUMUU B MUDPE;

e 11000BB K MIPUPOJIC;

® YBAXEHHUE K OKPYKAIOIMIHUM (YJalUMCS, YIUTENSIM, POJUTEISIM U Jp.) — YMETh CIYIIATh
U CIBIIIATh MapTHEpa, MPU3HABATH MPABO KAKJIOT0 Ha COOCTBEHHOE MHEHHE, TIPUHUMATh
pELICHHs C YYETOM TO3HMIMH BCEX YYaCTHHKOB; YyBCTBO MPEKPACHOTO M ICTETUYCCKUX
YYBCTB Ha OCHOBC 3HAKOMCTBA C MUPOM BCHICCTB U UX HpeBpameHHﬁ;

® CaMOYBa)XCHHE M YMOIMOHAIBHO-TIOJIOKUTEIILHOE OTHOIIICHHE K ceOe;

NPU3HABAMD:

® IICHHOCTH 3JIOPOBBS (CBOETO U APYTUX JIOJCH );

° H€O6XOI[I/IMOCTB CaMOBBIpaXXCHU, CaMOpCaIn3aliviv, COIUAaJIbHOI'O IPU3HAHU A,



0CO3HABAMD .

® TOTOBHOCTh (WJIM HErOTOBHOCTH) K CAMOCTOSITENIbHBIM TIIOCTYNIKaM U JACUCTBUSM,
OTBETCTBEHHOCTD 32 UX PE3YJIbTaThl;

® TOTOBHOCTH (MJIM HETOTOBHOCTb) OTKPBITO BBIPAXKATh M OTCTAMBATh CBOIO MO3UIIMIO U
KPUTHYHO OTHOCUTHCS K CBOUM MOCTYIIKaM;

NPOAGIAMY

® DHKOJIOTUYECKOE CO3HAHUE; T0OPOKENaTeIbHOCTh, I0BEPHE U BHUMATEIBHOCTh K JIIOJISM,
TOTOBHOCTb K COTPYIHHUYECTBY U JIpyxOe, OKa3aHUIO IOMOILIM TeM, KTO B Hel
HYXXJ1aeTcs;

e 000OIICHHBIN, YCTONYMBBIN U U30MpATEIbHBIN MTO3HABATEIbHBIA UHTEPEC, MHUIIUATUBY U
M10003HATENFHOCTD B U3YYEHUU MUPA BELECTB U PEaKIIHii;

® [ENCYCTPEMJICHHOCTh U HACTOMYMBOCTb B JOCTH)KCHUHM 1I€J€H, TOTOBHOCTh K
MIPEOJIOJICHUIO TPYAHOCTEH; YOEKIEHHOCTh B BO3MOXKHOCTH TMO3HAHUSI TPUPO/IBI,
HEOOXOJUMOCTH Pa3yMHOTO HCIIOJIb30BAHUS JOCTHMKEHUM HAyKHM W TEXHOJIOTUH s
pa3BUTHs 00IIECTBA;

yMemb:

® VYCTaHABJIMBATh CBSI3b MEXAY IEJIbI0 M3YUYCHHMS] XUMUU U TeM, g Yero oOHa
OCYIIECTBIISIETCS (MOTUBAaMU);

®  BBINOJHATH KOPPUTHPYIOIIYIO CAMOOLIEHKY, 3aKJIFOUAIOIIYIOCS B KOHTPOJIE 32 TMPOIECCOM
W3YYEHUS XMMUU U BHECEHUHU HEOOXOAUMBIX KOPPEKTHUBOB, COOTBETCTBYIOIIUX ATANaM U
crocobaM M3y4eHHs Kypca XUMUU;

® BBINOJHATH PETPOCHEKTUBHYIO CAMOOIICHKY, 3aKJIIOYAIOLIyIOCS B OLIGHKE Ipoliecca U
pe3ynbTaTa U3y4eHHUs Kypca XMMHUU OCHOBHOU IIKOJIBI, MOJABEACHUA HUTOTOB Ha OCHOBE
COOTHECEHHS LICJIEH U PE3YJIbTATOB;

® CTPOUTH XKU3HEHHBIE U MPO(ecCHOHANbHBIE JIaHbl C YYETOM KOHKPETHBIX COIMAIIbHO-
HUCTOPUYECKUX, TOJIUTUUECKUX U SKOHOMUYECKUX YCIIOBUH;

® 0CO3HaBaTh COOCTBEHHBIE IIEHHOCTHM M COOTBETCTBUE HX MPUHHUMAEMBIM B KH3HU
peIIeHUsIM;

®  BECTU JUAJIOT HA OCHOBE PAaBHOIPABHBIX OTHOIICHHW U B3aUMHOTO YBAKECHUS,

®  BBIJCISATh HPABCTBCHHBIN ACIHEKT IMOBEJCHHUS W COOTHOCHTH MOCTYIKH (CBOM U JIPYTHX
JIONCH) W COOBITHS C TPUHATHIMA JTHYSCKHUMH HOPMaMH;, B TIpPEJeiax CBOUX
BO3MOXXHOCTEH MPOTHBOJECHCTBOBATH EHCTBUSAM U BIUSHUSM, IPEICTABISIONIUM YTPO3Y
YKU3HU, 3/J0POBbIO U 0€30I1aCHOCTH JINYHOCTHU U OOIIECTBA.

Pezep —4 u






3. TemaTnyeckoe NJIAHUPOBaHHE
c onpe/eIeHeM OCHOBHBIX BH0B Y4eOHOIi 1eATeIbHOCTH

HaumenoBanue
pa3iesioB, TeM

OcHOBHOe coiep:KaHue
10 TeMaM pado4eil NPOrpamMmbl

XapakTepucTHKA OCHOBHBIX BU/10B
AeATeJIbHOCTH 00y4alolerocs

8 Kiacc

BBEJIEHMUE (4 yaca)

[Ipenmer xumuu. Bemectsa

IIpenmer xumun. MeToapl TO3HAHUS B XUMHUU:
HaOJI0IeHNE, SKCIIEPUMEHT, MOJICITUPOBAHHE.
VcTouHuku XuMHU4eckoi nHdopmaiuu, ee
[I0JIy4Y€HUE, AaHATIU3 U IIPEJCTABJICHUE €r0
pe3ysbraToB. [IoHATHE O XMMHUYECKOM 2JIEMEHTE U
(dopmax ero cymecTBOBaHUs: CBOOOIHBIX aTOMax,
IIPOCTBIX U CJIOKHBIX BELIECTBAX.
JeMoHcTpanun. Mozenu (1apocTepKHEBbIE U
Crroapra—Dbpurieba) pa3InyHbIX IPOCTHIX U
CIIOKHBIX BeecTB. Koyekuus CTeKIsHHON
XuMH4YecKol nocyasl. Komieknus marepuaios u
W3JIeIUH U3 HUX Ha OCHOBE aJIFOMUHMUSI.
JlabopaTopHubie onbIThl. 1. CpaBHEHHE CBOICTB
TBEPABIX KPUCTAUINYECKUX BELLIECTB U PaCTBOPOB

OmnpeeneHnst TOHATHI «aToOM», «MOJIEKYIa, «XUMUYECKHIA
AIIEMEHT», «BEIIECTBO», «IPOCTOE BEIIECTBOY, «CII0KHOE BEIIECTBOY,
«CBOWCTBA BEILIECTBY.

Omucanue u CpaBHCHHC NPCAMETOB N3YUCHUA CCTCCTBCHHOHAYYHBIX
JCIIUIUTHH, B TOM uyKciie Xxumun. Kiiaccudukaiys BenecTs no
cocTaBy (IIPOCTHIC U CIIOKHBIEC).

XapaKkTepuCcTUKa OCHOBHBIX METO/IOB H3yUYCHHUsI €CTECTBEHHOHAYYHBIX
JUCHUITIINH.

Paznuuenue Tena v BeniecTBa; XMMUYECKOTO JIEMEHTa U TIPOCTOrO
BEIIIECTBA.

Omnucanne Gopm cyIiecTBOBaHUS XUMUYECKUX JIEMEHTOB; CBONCTB
BEIIIECTB.

BrimonHeHne HeMOCpeICTBEHHBIX HAOMIOACHN U aHATTU3 CBOMCTB
BEIIIECTB U SIBJIICHUH, IPOUCXOISAIINX C BEIIECTBAMH, C COOJTFOICHUEM
MpaBWJI TEXHUKH Oe3onacHocTu. OQopmileHre 0TYeTa, BKIIOYAIOLIET0
onrcaHue HAOIIOACHNUS, €TO PE3YIIbTaTOB, BEIBOIOB.

Vcnonp3oBanue GuU3MUECKOro MOJEIMPOBAHUS

[IpeBpaiienus BemecTs.
Ponp xumuu B )ku3HU
yenoBeka. KpaTkue cBeeHus
110 UICTOPUU Pa3BUTHS
xuMur. OCHOBOTIOJIOKHUKH
OTEYECTBEHHON XUMUHU

[TpeBpamienus BemecTs. OTINYNE XUMUUECKUX
peakiuii oT GU3HYECKUX SBICHUU.

Ponb xumun B J)K13HU YenioBeka. XeMopuius u
xeMooOus.

Kpatkue cBeaenust U3 HCTOpUM BOZHUKHOBEHHUS U
pa3BUTHS XUMHUH. POJIb OTE€UECTBEHHBIX YUEHBIX B

CTaHOBJICHUH XUMHUYECKOH Hayku — padboTel M. B.

JlomoHnocoBa, A. M. byrneposa,

. . Menneneena.

JemoHcTpauuu. Bzanmoneiicteue mpamopa ¢
KHMCJIOTON Y IOMYTHEHUE U3BECTKOBOM BOJBI.
JIaboparopHbie onbITHL. 2. CpaBHEHHE CKOPOCTH

HCIIApCHUA BOABI, OACKOJIOHA KU 3THJIOBOI'O CIIUpTa C

Omnpenenenus NOHATUH «XUMHUYECKHUE SIBICHUS», «(PU3HUECKHE
SBIICHUS.

OObscHEHNE CYITHOCTH XUMUYECKUX SIBICHUN

(c TOUKM 3peHNsT AaTOMHO-MOJIEKYJISIPHOTO YUEHHUS) U UX
MPUHLMITAAIBHOTO OTJINYHS OT PU3NYECKUX SBICHUH.
XapakTepHuCTUKa POJIY XUMUU B )KM3HU YEJI0BEKA; POJIU
OCHOBOIIOJIOKHUKOB OT€UECTBEHHOW XUMHUHU. COCTaBIEHUE CI0KHOTO
IJIaHA TEKCTa.

[TonyueHne xuMHYECKO MHPOPMAIIMH U3 PA3TUYHBIX HCTOUHUKOB




¢bunbTpOBaNBLHON OymMaru

3Haku (CUMBOJIBI)
XAMHYECKHAX DJIEMEHTOB.
Ta6muua JI. 1. MenneneeBa

XuMuyecKkas CHMBOIMKA. 3HAKA XUMUYCCKHX
3JIEMEHTOB M IIPOMCXOKJICHUE UX HA3BaHUMU.
[Tepuoanyeckas cucTeMa XMMHUYECKUX DJIEMEHTOB
. N. MeHneneeBa, ee CTpyKTypa: MaJible U
OOJIBIITHE TIEPHOIBI, TPYIIITBI U TIOATPYIITIHL.
[Tepuoanueckas cucteMa XUMHYECKUX JIEMEHTOB
J1. 1. MenneneeBa Kak CIipaBOYHOE ITOCOOUE JIst
TOJTYYEHUS CBEJICHUN O XMMHYECKUX DJIEMEHTAX

OrnpeneneHust TOHATUH «XUMHUYECKUN 3HAK, WU CHMBOJIY,

«KO2 (D (PUIIMEHTHI», «KUHICKCHIY.

Onucanue Tabnuanoi hopmsl [leproandeckoil CHCTEMbI XUMHUYECKHUX
anemenTtoB JI. 1. MenpaeneeBa. Onucanue MoJIOKEHUS 2JIEMEHTA B
tabmune J[. 1. Menaeneena.

Hcnonb3oBanne 3HaKOBOrO MOJICIIUPOBAHUS

Xumuueckue HOpMyJIbl.
OTHOCHUTEIbHAS aTOMHAS 1
MOJICKYJISIPHAST MACCHI.
MaccoBas 101151 dJIeMEHTa B
COCIMHCHUH

Xumudeckue Gopmyisl. MTHACKCH U KO-

s dunmentel. OTHOCUTENbHBIE ATOMHAS U
MoJIeKysipHas maccel. [IpoBenenue pacueron
MacCOBOH J0JM XMMHUYECKOT0 3JIEMEHTA B
BELIECTBE HA OCHOBE €ro (hOpMYJIbl

OnpeneneHus MOHATHH «XUMHAYECKasi (POpMyJia», «OTHOCUTEIIbHAS
aTOMHasi Maccay, «OTHOCUTEIIbHAs MOJIEKYJISIpHAsl Maccay, «MaccoBas
JIOJISl DIIEMEHTA». BhIUKCIIEHNE OTHOCUTEILHON MOJIEKYJISIPHOM MACChI
BEILECTBA U MAaCCOBOM J0JM XMMUYECKOTO 3JIEMEHTA B COEUHEHUAX

TEMA 1. ATOMbI XUMMWYECKHUX JIEMEHTOB (9 uacoB)

OCHOBHBIC CBEJICHHS O CTPO-
eHuu atomoB. CocTaB aTOM-
HBIX sIJIep: TPOTOHBI U
HEUTPOHBI. 30TOMBI

ATOMBI Kak (popMa CyIIeCTBOBAHHUS XMMHUYCCKUX
a7eMeHTOB. OCHOBHBIE CBEJICHUS O CTPOCHUH
aToMOB. [loKa3aTenbCcTBa CIIOKHOCTH CTPOSHUS
aTomoB. OnbITHI Pezepdopna.

[TnanerapnHas monens cTpoenus atroma. CocraB
ATOMHBIX SIJIEP: IPOTOHBI, HEUTPOHBI.
OtHocHTeNbHAs aTOMHAs Macca. BzauMocBs3b
MOHSITUH «IIPOTOH», KHEUTPOH», «KOTHOCUTEIbHAS
aToMHasi Mmaccay. MI3MeHeHue yucia npoTOHOB B
s]ipe aToMa — 00pa30BaHME HOBBIX XMMHYECKHUX
JJIEMEHTOB.

N3MeHnenune unciaa HEUTPOHOB B SApe aToMa —
oOpazoBanue n30TornoB. COBpeMEHHOE
onpeeICHUE TTOHATHS «XUMUYECKUN 2JIEMEHT.
N3oTormbl Kak pa3HOBUIHOCTH aTOMOB OJTHOTO
XHMHYECKOTO dJIEMEHTA.

JeMoHcTpanuu. Moaenn aToMOB XMMUYECKUX
3JI€MEHTOB.

JlaGopaTopHble onbITh. 3. MonenupoBaHue
MIPUHIUIIA JEHCTBUS CKAaHUPYIOIIETO MUKPOCKOMA

OmnpeneneHus MOHIATHH «IIPOTOH», KHEHTPOHY, «IJICKTPOHY,
«XUMHYECKHH JIEMEHTY, «MacCOBOE YHCIIO», «A30TOID).
Ormmcanue cocrtaBa aToMoB d1eMeHTOB Ne 1—20 B Tabmmme 1. U.
Menpeneena.

[TonyueHne XuMHUYECKON HHPOPMALIMK U3 PA3TMUYHBIX UCTOUHUKOB




DOnekTpoHbl. CTpoeHue 3JieK-
TPOHHBIX 000JI0YEK aTOMOB
snemeHTOB Ne 1 — 20 B
tabmune J[. . Menaeneena

OnekTpoHbl. CTpOEHUE AIEKTPOHHBIX YPOBHEM

ATOMOB XMMHNYECCKHUX 3JIEMCHTOB MAJIBIX IICPUOJI0B.

[TonsiTHe 0 3aBEpUICHHOM JIEKTPOHHOM YPOBHE

Onpenenenus NOHATHH «3JIEKTPOHHBIN CII0M», «9HEPreTUUECKUM
YPOBEHBY.

CocraBieHue cxeM paclpeieieHus JIEKTPOHOB O AJIEKTPOHHBIM
CJIOSIM B JIEKTPOHHOM 000JI0YKE aTOMOB

Merannudeckue u
HEMETaJNINYSCKUE CBOMCTBA
aJieMeHTOB. M3MeHeHne
CBOMCTB XHUMHUYECKUX
3JIEMEHTOB 0 rpynmnaM u
rnepuoiaM

[Tepnoanyeckas cucTeMa XUMUYECKUX JJIEMEHTOB
. Y. MeHnieneeBa 1 CTpOCHUE aTOMOB:
(bU3UYECKUI CMBICIT TTOPSAAKOBOTO HOMEpPA
3JIEMEHTa, HOMEpa IPyIIibl, HoMepa epruoa.
Jemonctpanuu. [Tepuogudeckas cucrema
XUMHYeCcKuX djemMeHToB M. Y. MenaeneeBa
pa3nuyHbIX HopMm

OnpeneneHust HOHATUN «3JIEMEHTBhI-METAIIBI», «3JIEMEHThI-
HEMETAIUIBI.

OOBsiCHEHNE 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX
AJIEMEHTOB B MIEPUOJAX U IrpyIax (TIaBHBIX MOArPYyIIaXx)
MEePUOJUYECKON CUCTEMBI C TOYKU 3PEHUS TEOPUU CTPOEHUSI aToMa.
BrinosiHeHrE HEMOTHOTO OJHOJIMHEHHOT0, HEMOJIHOTO KOMIUIEKCHOTO
CpaBHEHHUS, MOJTHOTO OJIHOJIMHEWHOTO CPaBHEHHUS CBOKMCTB aTOMOB
XUMHUUYECKHX AJIEMEHTOB, HAXOIAIIUXCS B OJTHOM TIEPUOJIE HIIH
rinaBHO#M noarpymnie Ilepuoandeckoit CUCTEMBI.

CocrapieHue XapaKTePUCTUKN XUMUYECKUX 3JIEMEHTOB I10 UX
MOJIOKEHUIO B [lepronueckoi cucteMe XUMUUYECKUX 2JIEMEHTOB /I,
N. Menaeneena.,. CocTaBieHHe TE3MCOB TEKCTA

HMonnas xumuueckas CBs3b

N3menenne yucina 3JeKTPOHOB Ha BHEIITHEM
3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO
areMeHTa — 00pa30BaHKE MOJOKHUTEIbHBIX U
OTpHUIIATEeNBHBIX HOHOB. MoHBI, 00pa3oBaHHbBIE
aTOMaMM METaJUIOB M HeMeTaJloB. [IpuunHbl U3-
MEHEHHS METAUTHYECKUX U HEMETAIUTHYECKUX
CBOMCTB B Ieproaax u rpynnax. O0pazoBaHue
OuHapHBIX coequHeHui. [TonsiTne 06 HOHHOM
cBsi3u. CxeMbl 00pa30BaHuUsl HOHHOM CBSI3U

OnpeneneHusi TOHATUM «MOHHAS CBSI3b», «MOHBD). COCTaBICHUE CXEM
00pa3oBaHMs HOHHOMU CBs3H. Vicronb3oBaHNEe 3HAKOBOTO
MoenupoBanus. OnpeeneHue THIa XUMHYECKOH CBsI3U 1o popmyrie
BEIIlECTBA.

[IpuBeneHre MpuMepoOB BEMIECTB C HOHHOM CBSI3b0. XapaKTEPUCTHUKA
MexXaHu3Ma 00pa30BaHUs HOHHOM CBSI3H.

VYcraHoBieHHE IPUUUHHO-CIIEICTBEHHBIX CBS3€H: COCTaB BEIIECTBA —
BUJI XUMHYECKOU CBSA3U

KoBasienTHas HEnonsipHas
XUMUYECKas CBS3b

BzanmopeiicTBrie aTOMOB 3JI€MEHTOB-HEMETAIJIOB
MEXIy c000i — 00pa30BaHUE JBYXaTOMHBIX
MOJIEKYJT TPOCTHIX BemecTB. KoBameHTHas
HETOJISIpHAsl XUMHUUYECKas CBA3b. JJIEKTPOHHBIE U

CTPYKTYpHBIE (POPMYIIBI

Omnpenenenre MOHATHS «KOBAJIEHTHAS HETIOJISIPHAS CBSI3bY.
CocraBneHnue cxemM oOpa30BaHUs KOBAJICHTHOMW HETIOJISIPHOM
XAMHUYECKOH CBSI3H. Vcronb30BaHre 3HAKOBOTO MOJIETUPOBAHHS.
OmnpeeneHre TUIIa XUMUYECKOH CBs3HU 10 (popMyJie BEIIeCcTBa.
[IpuBeneHre MpUMEPOB BEIIECTB C KOBAJIEHTHOM HEMOJSPHOU CBA3BIO.
XapakTepucTuka MeXaHu3Ma 00pa30BaHUs KOBAJICHTHON CBSI3H.




DNIEKTPOOTPUILIATEITHLHOCTb.
KoBanenTtHas nossipHas
XUMHUYECKas CBS3b

B3anmoneicTBre aTOMOB HEMETAINIOB MEXIY
coboit — oOpazoBaHue OMHAPHBIX

COCIMHEHUI HEMETAIIOB. DJIEKTPOOTPH-
1areapHOCTh. KoBasieHTHas mOJIIpHast CBSI3b.
IloHsiTHE O BaIGHTHOCTH KaK CBOMCTBE aTOMOB
00pa3oBBIBaTh KOBAJICHTHBIC XUMUYECKUE CBSI3H.
CocraBnenue Gpopmyi1 OMHAPHBIX COCTUHCHUM 110
BajieHTHOCTH. Haxo)kaeHre BaJIEHTHOCTH I10
dhopmyiie buHapHOTO coenHeHus. JlabopaTopHbie
ONBITHL. 4. I3rOoTOBIIEHHE MOICNIEH MOJIEKYJI
OMHAPHBIX COCIMHCHHIA

YcraHnosnenue IPUYHMHHO-CICACTBCHHBIX CBSI3€H: COCTaB BeIIeCTBa —
THIl XUMUYECKOU CBS3U

OHpeIIGHGHI/ISI HOHATHHN «KOBAJICHTHAS IOJIsApHaA CBA3b»,
«QIEKTPOOTPULIATENILHOCTDY, «BAJICHTHOCTBY.

CocraBiieHue cxeM 00pa3oBaHUsl KOBAJIEHTHOM MOJIIPHON XUMUYECKON
cBs3H. Mcronp30BaHne 3HaKOBOT'O MOJICTHPOBAHUSL.

OmnpeneneHre THNIA XUMUYECKON CBSI3H 110 (JOpMYJIe BEIIESCTBA.
[IpuBeneHre NpUMEPOB BEILIECTB C KOBAJIEHTHOM MOJISIPHOI CBS3bIO.
XapakTepHucTuka MeXxaHu3Ma 00pa30BaHMsI KOBAJIGHTHOM CBSI3H.
YcTaHOBIEHNE TPUYMHHO-CIICACTBEHHBIX CBSI3€H: COCTaB BEleCTBa —
THTT XUMHAYECKOU cBsi3u. CocTaBneHue GopmMysTbl OMHAPHBIX
COEIMHEHUH MO BaJCHTHOCTH U HAXO0X/ICHNE BAJIEHTHOCTH JIEMEHTOB
110 opmysic OMHAPHOIO COCAMHCHHUS.

Vcnonb3oBanue (GU3MUECKOro MOJEINPOBAHUS

Merannnueckas XuMH4IeCcKas
CBA3b

B3anmopeiicTBre aTOMOB METAIIIIOB MEXK Y COO0#
— 00pa3oBaHUE METAJUIMYECKUX KPUCTAIIIOB.
[ToHsiTHE O METATIIMYECKOW CBSI3H.

JlaGopaTopHbIe ONBITHI. 5. I3roToBlieHHEe MOJENH,
WUTIOCTPUPYIOIIEH CBOMCTBA METAIIIMYECKOM CBA3U

Omnpenenenre NOHIATUS «METAJUIMUECKas CBA3b». COCTaBIEHUE CXEM
00pa30BaHus METALIMYECKOW XUMUYECKOH cBsi3U. Vcnonb3oBaHue
3HAKOBOI'0 MOJIEJIMPOBAHHUSI.

Omnpenenenue TMIIa XUMUYECKOM CBA3M 0 (hopMyJie BelecTBa.
[IpuBeneHre NpUMEpPOB BELIECTB C METAJUINYECKOM CBSI3BIO.
XapakTepHcTUKa MeXaHH3Ma 00pa30BaHUsl METANIMYECKOH CBS3H.
YcTaHoBIIeHHE TPUYMHHO-CIIEICTBEHHBIX CBSI3€H: COCTAB BELLIECTBA —
TUI XUMHUecKkoi cBs3u. [IpencraBnenue nHpopmanuu o Teme
«XHMHYECKas CBA3bY B BUJE TAOIHII, CXEM, OTIOPHOI'O KOHCIIEKTA, B
TOM uucie ¢ npuMeHenueM cpeacts M KT

O06o006meHue U
CHCTEMaTH3aInsI 3HaHUH 110
TeMe «ATOMBI XUMHYECKHUX
9JIEMEHTOB)

KonTpomnbnas padora Nel
«ATOMBI XUMHUYECKHUX DJIC-
MEHTOB)

TEMA 2. IPOCTBIE BEHIECTBA (6 uacos)

HpOCTLIC BCIICCTBA-METAJlJIbI

ITonoxenue metannos B [lepuognueckoi cucreme
xuMudeckux smemenToB JI. Y. Menneneena.
Baxuerinme npocTeie BellecTBa-MEeTaUIb: KeJe30,
ATIOMUHUN, KaJbIIUA, MATHUI, HATPUH, KAJIAM.
OO6mue pu3nIeCcKre CBOMCTBA METAJIOB.
Jlemonctpanuu. OOpa3ibl METAILIOB.

OmnpeneneHus MOHATHI «METAIIBI», «IIACTUYHOCTHY,
«TETUTOTIPOBOTHOCTBY, «IJIEKTPOIPOBOTHOCTEY. OnrcaHne
MOJIO’KEHUS JIEMEHTOB-MeTaIoB B [leproandeckoii cucteme
xumuueckux 3nementoB . . Menneneena.

KHaCCI/I(bI/IKaHI/ISI MIPOCThIX BCIICCTB HA MCTAJJIbI U HCMCTAJLJIBI.
XapakTepucTruka o0mmx (HU3NIECKUX CBOMCTB METAJLIOB.




JIaboparopHbie onbITHL. 6. O3HAKOMIICHUE C
KOJUIEKIIMEW METAJIJIOB

YcranoBieHHE NPUYUHHO-CIIEICTBEHHBIX CBI3€M MEXAY CTPOCHUEM
aTOMa U XMMHUYECKOMN CBSI3bI0 B IPOCTBIX BEIIECTBAX-METAJLIAX.

HpOCTBIC BCIIECTBA-
HEMCETAJJIbl, UX CPABHCHHUC C
METaJlJIaMH. AJ'IJ'IOTpOHI/IH

[Tonoxxenue HemetawioB B [lepuoanueckoit
cucrteMe. BaxkHelime npocThie BelecTBa-
HeMeTaJuTbl, 00pa30BaHHBIC aTOMaMH KHCIIOPO/Ia,
BOJIOpO/Ia, a30Ta, cepbl, (hochopa, yriepoa.
MoseKyJbl IPOCTHIX BEIIECTB-HEMETAJIIOB!
BOZOPOJIa, KUCIIOPO/a, a30Ta, TAJIOTEHOB.
OTHOCHUTENBHAS MOJICKYJIIpHAs Macca.
CrocoOHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB K
00pa30BaHMIO HECKOJIbKHX IIPOCTHIX BEIIECTB —
AJUTOTPONHS. AJUIOTPOIHBIC MOAUPUKAITIN
KHCiIopoJa, hocdopa, 0JIoBa.

Meramunueckue 1 HEeMETATHYECKUE CBOWCTBA
MPOCTHIX BelecTB. OTHOCHTEIIBHOCTD 3TOTO
nousTus. Jlemoncrpanuu. [Tonyuenue ozona. O0-
pasibl 0eI0T0 U Ceporo 0JI0Ba, OEIOro U KPACHOTO
dhocdopa.

JlabopaTopHbie onbITHL. 7. O3HAKOMIJICHHE C
KOJUICKIIMEH HEMETaJIJIOB

OnpeneneHns NOHATHI «HEMETAIUIbLY, «AJNIOTPOIUSY, «AJIJIOTPOIIHbIE
BUJOM3MEHEHHUS, WM Moau(uKanumy».Onrcanue moIoKeHus
3JIEMEHTOB-HEMeTaJUI0B B [leproanueckoii cucreMe XUMHUYECKUX
snemenToB /I. 1. Menpeneena.

OnpeneneHne NpuHaIEKHOCTH HEOPIraHNYECKUX BELIECTB K OJTHOMY
U3 U3YYEHHBIX KJIACCOB: METAJUIBI U HEMETAILIBL.

Jloka3arenbcTBO OTHOCUTEIBHOCTH J€JICHUS IIPOCTHIX BEIIECTB HA
METaJUIbl U HEMETAJLJIbL.

YcraHoBIIeHNE IPUYMHHO-CIIEICTBEHHBIX CBSI3€H MEX]y CTPOCHUEM
aToMa U XMMUYECKOH CBSI3bIO B IPOCTHIX BELIECTBAX-HEMETAIIIAX.
OOBsicHEeHHE MHOTOOOPa3Hs MPOCTHIX BEIIECTB TAKUM (haKTOPOM, KaK
AJUTOTPOIHSL.

CamocTosATeNbHOE N3YUYEeHUE CBOMCTB HEMETAIIOB ITPH COOTIOICHUH
IpaBUJ TEXHUKH 0€30I1aCHOCTH, 0hOPMIIEHHE OTYETa, BKIIIOYAIOILETr0
onucaHue HAOIIOACHUS, €T0 PE3YJIbTaTOB, BBIBOJIOB.

BeinonHenue cpaBHEHUs MO aHAJIOTHH

Komnuecto BCIICCTBA

[Tocrosunas ABoranpo. KoauuecTBo BemiecTsa.
Mouns. Monspnas macca. KpaTHble equHNIBI
M3MEpEHHs KOJUYECTBA BEIIECTBA — MHJUIUMOJIb U
KUJIOMOJIb, MUJUIMMOJISIPHAS. ¥ KWIOMOJIIPHAS
MacChl BEIIECTBA.

PacueTsl ¢ BCIOb30BaHUEM IOHATHIH «KOJIUUECTBO
BEILIECTBA», «KMOJISIpPHAS Maccay, «IIOCTOSIHHAS
Asoraapoy. Jlemonctpanuu. HekoTopsie MeTasibl
¥ HEMETaJUIbI ¢ KOJTUYECTBOM BEIISCTBA 1 MOJIb

Omnpenenenns NOHATHH «KOJINYECTBO BELIECTBA», «MOJIbY,
«oCTOsIHHAsA ABoragpo», «MossipHas Maccay. Perienue 3anauu ¢
MCII0JIb30BAaHUEM TIOHATUHN «KOJIMYECTBO BEIIECTBA», «MOJIIPHAs
Maccay, «IOCTOsTHHAs ABOTaIpo»

Monsipabiit 00BEM
ra3000pa3HbIX BEIIECTB

MounsipHblii 00b€M ra3000pa3HbIX BELIECTB.
KpaTHble e1MHNLIBI U3MEPEHUS — MUJI-
JTUMOJISIPHBIN ¥ KWJIOMOJISIPHBINA 00BEMBI
ra3000pa3HbBIX BEIICCTB.

PacueTsl ¢ ncnonp30BaHNEM MOHITHI «KOJTUYECTBO
BEIIIECTBAY, «MOJISIPHAsI Maccay, «MOJIIPHBIH 00beM
ra3oBy, «IIOCTOSTHHAsA ABOTaIpo».

JemoHcTpanuuu. MossipHbIii 00beM ra3000pa3HbIX
BELICCTB

OmnpeneneHus MOHATUA «MOJISIPHBIA 00bEM Ta30BY, «HOPMaJIbHBIC
YCIOBUSI».

Pemenue 3agad ¢ HCMOJIB30BAHUEM MOHITHH «KOJTUYECTBO BEIIECTBA,
«MOJISIPHAST Maccay, «MOJISIPHBIA 00beM T'a30BY, «IIOCTOSIHHAS
ABoraapo».

CocraBneHue KOHCIIEKTa TeKCTa




Pemenue 3amau ¢
HCITOJIb30BaHUEM ITOHSITHH
«KOJIMYECTBO BEIICCTBAY,
«MOCTOsTHHAsT ABOTaapo»,
«MOJISIpHAsi Maccay,
«MOJISIPHBIA 00HEM Ta30BY

PacueTnl ¢ MCOIB30BaHNEM MOHATUN «KOJIUYECTBO
BEILIECTBAY», «MOJISIPHAS Maccay, «MOJISIPHBIA 00beM
ra3oBy, «4UCJI0 ABOTaAPO»

Pemenue 3a1a4 ¢ NCNOJIb30BAHUEM NOHITUH «KOJIMYECTBO BELIECTBAY,
«MOJISIPHAs Maccay, «MOJIAPHBINA 00bEM ra3oB», «IIOCTOSIHHAsS
ABorazipo»

O0600111eHE U
CHCTEMATHU3ALNS 3HAHUH 110
teme «IIpocThie BeliecTBa

Brinosinenue 3aganuit o teme «IIpocteie
BEILIECTBA»

[Toryuenne XxuMuIeCKOM HH(DOPMAIIMH U3 PA3TUYHBIX UCTOYHUKOB.
[Ipencrasnenue nnhopmanuu no reme «IIpocrteie BeuecTBa» B BUIE
TabJIUII, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM YHUCJIE C IPUMEHEHUEM
cpencts M KT

KonTponbras pabora Ne 2
«[IpocThic BelecTBa

TEMA 3. COEJUHEHUSA XUMHWYECKHUX 9JIEMEHTOB (14 yacos)

CreneHb OKHCICHUS.
OCHOBBI HOMEHKJIATYPBI
OMHAPHBIX COCIMHCHUIA.

Crenens okuciacHus. CpaBHEHHE CTEIIEHH
OKHCJIEHHUS U BaJleHTHOCTH. OmpeecHIE CTEICHI
OKHCJICHHS DJIEMCHTOB B OMHAPHBIX COETUHCHHUSX.
Cocrasiienne (hopMyI1 OMHAPHBIX COCIUHCHHIA,
00IIMH cIIoco0 UX Ha3BaHMIA.

BI/IHapHI)Ie COCIUHCHUA METAJIJIOB U HEMECTAJIJIOB.
OKCHJIBI, XJIOPHIBI, CYJIb(UIBI

OnpeneneHI/m MOHSITHH «CTEIEHb OKHUCJICHUA», KBAJICHTHOCTB».
CpaBHeHI/Ie BaAJICHTHOCTHU U CTCIICHU OKHCJIICHHUA

Oxcuppl bunapHble coeuHEHNS HEMETANIOB: OKCHIBI, Onpenenenre NOHITUST «OKCHIBD».
JIETY4YHE BOJOPOIHBIE COEAMHEHHUS], UX COCTAB U Omnpenenenne NpUHAIIEKHOCTH HEOPIraHUUECKUX BEIIECTB K KJIACCy
Ha3BaHusl. [IpencraBuTeny oKCUI0B: BOJA, OKCHUJOB 110 GopMmyIie.
YTJIEKUCIIBIN T'a3, HEeraleHas N3BeCTb. Omnpenenenne BaIEHTHOCTH U CTENIEHU OKHCIICHMSI DJIEMEHTOB B
[IpeacraBurenu JIeTy4nx BOJOPOAHBIX OKCHaX.
COEMHEHUI: XJI0POBOJOPO U AMMHMAK. Onucanue CBONCTB OTAENIBHBIX ITPEICTABUTENEH OKCUIOB.
Hemonctpanuu. O06pasibl okcuaoB. Jlaboparopasie | CoctaBieHue ¢hopmyr u HazBaHUi okcuaoB. [IpoBeneHme
onbITHI. 8. O3HAKOMJIEHHE C KOJUIEKLIMEH OKCUIOB. | HAaOMIOJeHUH (B TOM YHCIIe OMIOCPEI0BAaHHBIX ) CBOMCTB BEILIECTB U
9. O3HakomieHue co cpoiictBamMu ammuaka. 10. Ka- | mpoucxoasimuyx ¢ HUMU SBJIEHHM, ¢ COOIIOAEHUEM IPABHIT TEXHUKH
YECTBEHHAs peaKlUs Ha YIJIEKUCIIBbINA ra3 6e3onmacHoCcTH; 0pOPMIICHHE OTYETA C ONIMCAHUEM HKCIIEPUMEHTA, €T0

pe3yJIbTaTOB U BBIBOJIOB
OcHoBaHus OcHoBaHusl, UX cocTaB U Ha3BaHMs. PactBopumocTs | Onpenenenns NOHATHH «OCHOBaHUS», «ILEN0YN», «Ka4eCTBEHHAs

OCHOBaHMi B Bojie. [IpencraBurenu menoyei:
TUJPOKCUJIBI HATPUSI, Kajaus U Kaibius. [loHsTue
00 MHIMKATOpaX M KAYECTBEHHBIX PEAKIIHIX.
Jlemonctpanuu. OOpa3ibl ocHoBaHMH. KuciaoTHo-
MIEJIOYHBIC MHIUKATOPHI K U3MEHEHHE UX OKPACKHU

peaKIus», KHHIAKATOPY.
Knaccudukanus 0CHOBaHUM 10 PaCTBOPUMOCTH B Bojie. OnpeaencHue
NPHUHAIICKHOCTH HEOPraHWMYECKHUX BEIIECTB K KJIACCY OCHOBAHUH 110
dbopmyie.

OmnpeiesieHre CTENEHH OKHUCIICHHUS 3JIEMEHTOB B OCHOBAHHUSX.




B ILLIEJIOYHOM Cpere

Onucanue CBOMCTB OTAENbHBIX MPEICTaBUTENICH OCHOBAaHUM.
CocraBnenue hopmys U Ha3BaHUN OCHOBaHMi. Vcons30BaHme
Ta0JIUIBI PACTBOPUMOCTH JJISI OTIPEIICIICHUS] PACTBOPHUMOCTH
OCHOBaHUM.

YcTaHOBIEHHE T€HETUYECKOU CBSI3U MEXY OKCUJIOM U.OCHOBAHUEM U
Ha000pOT

Kucmaotel

Kucnotsl, ux cocraB u Ha3zBanus. Kinaccudukarus
kucioT. [IpencraBurenu KUCIOT: cepHasi, COIsHAs,
azoTHas. [loHsTHE O 1IKaNe KUCIOTHOCTH (ILIKase
pH). U3menenue okpacku HHIUKATOPOB.
Hemonctpamuu. O6pa3ns! KuciaoT. KucimorHo-
IIeJIOYHbIE UHIUKATOPHI U U3MEHEHHUE UX OKPACKU
B HEUTPaAJILHOM U KUCJIOTHOM Cpeiax.
YHuBepcanbHbIi HHIUKATOP U U3MEHEHHE €ro
OKpacku B pazinuHbIx cpepax. [lkama pH
Jlaboparopusbie onbIThl. 11. Onpenenenne pH
PacTBOPOB KUCIIOTHI, IETOYU U BOJBL. 12.
Onpenenenue pH TUMOHHOTO U IOJIOYHOTO COKOB
Ha cpe3e IJI0/10B

Onpenenenus NOHITHH «KUCIOTBD, «KUCIOPOICOAEpIKAIIIE
KHCIIOTBI», «0€CKUCTIOPOIHBIE KHCIOTB), «KUCIIOTHAS Cpeaay,
«UIeNIOYHAS Cpeliay, «HelTpanbHas cpefay, «ikana pHy».
Knaccudukanus KUCI0T IO OCHOBHOCTH U COJICPIKAHUIO KUCIIOPOAA.
OmnpeneneHrne NPUHAIKHOCTH HEOPTAHHUECKUX BEIIECTB K KJIACCY
KHCTIOT 110 popmysie.

OmnpenerneHne CTEIICHH OKUCIICHHS DJICMEHTOB B KUCIIOTaX.
Onucanrie CBONCTB OTIENBHBIX MpecTaBuTenel kuciaot. CocTaBieHne
(dhopMyn 1 Ha3BaHUM KUCITOT. Vcroap30BaHne TaOIUIIBI
pPacTBOPUMOCTH JJIsl OTIPEAENICHUs] PACTBOPUMOCTH KUCIIOT.
YcTaHOBIIEHHE TEHETUIECKON CBSI3H MEXKIY OKCHJIOM M THAPOKCHIOM
1 Ha00OPOT.

ITpoBenenune HabOMOACHNUN (B TOM YHCIIE OMTOCPEOBAHHBIX ) CBOMCTB
BEIIECTB U MPOUCXOSAIINX C HUMHU SBICHUHN C COOIOIEHUEM TTPABUI
TEXHHUKHU 0€3011acCHOCTH; O)OPMIICHHE OTUETA C ONTUCAHHEM
HKCIIEPUMEHTA, €r0 Pe3yIbTaTOB U BHIBOJIOB.

HccnenoBanue cpeibl pacTBOPa C IIOMOIIBIO HHIUKATOPOB.
DKCTepUMEHTAIbHOE Pa3INUeHNe KUCIOTHI U MIEIOUU C TTOMOIIBIO
WHIMKATOPOB

Conu Kak NpON3BOAHbBIE
KHCIIOT

Conu Kak Mpou3BOHBIE KHCIIOT U OCHOBaHUH. VX
COCTaB 1 Ha3BaHMSI.

OmnpeneneHne TOHATHS «COJH.

Omnpenenenne NpUHAIKHOCTH HEOPTaHUIECKUX BEUIECTB K KIaccy
coJieit mo gopmyIie.

OmnpeneneHne CTENEHN OKUCIICHHS 2JIEMEHTOB B coiisix. Onrcanue
CBOWCTB OTAENBHBIX MpeacTaBuTeneii coneid. CocraBienue Gopmy u
Ha3BaHMi coseil. Mcnonp3zoBanue TabnuIibl paCTBOPUMOCTH IS
OTIpeIeIeHUs] PACTBOPUMOCTH COJIEH.

[TpoBenenune HabMOACHUHN (B TOM YHCIIE OMTOCPEOBAHHBIX ) CBOMCTB
BEILECTB ¥ MMPOUCXOSIINX C HUMU SIBICHUH, C COOTFOICHHEM TTPaBHII
TEXHUKH 0€30MacHOCTH; 0(pOpMIICHHE OTYETa C OTIMCAHNEM
IKCIIEPUMEHTA, €r0 PE3YJIbTATOB M BBIBOJIOB-

O060061IeHre 3HaHUH O KIlac-
cU(DUKAIIN CIOKHBIX

Krnaccudukanus cI0KHBIX BEIIECTB MO COCTABY.
Cocranenue Hopmys U Ha3BaHUN OKCHJIOB,

Krnaccudukanus c1ox)HBIX HEOPraHUIECKUX BEUIECTB 10 COCTaBY Ha
OKCHJIbl, OCHOBAHUS, KMUCJIOTHI U COJIM; OCHOBAHUSA, KMCJIOTHI U COJIM 110




BCIICCTB

OCHOBaHUI, KUCIIOT U COJICH.
Pemenue skcnepuMeHTaIbHBIX 3a7a4 Ha
pacro3HaBaHue PaCTBOPOB KUCJIOT U IIEJIOYEN

PacTBOPUMOCTH B BOJIE; KUCIIOTHI II0 OCHOBHOCTH U COAECPKAHUIO
KHCJIOPOAA, C UCIOIb30BAHNEM Pa3IMUHBIX (POPM IpeCTaBICHUS
KJIacCU(UKAIUH.

CpaBHEHHE OKCHJI0B, OCHOBAHHM, KACJIOT U COJIEH IO COCTABY.
Onpenenenre NpUHAIEKHOCTH HEOPTAaHUUECKUX BEIIECTB K OHOMY
U3 U3YyYEHHBIX KJIACCOB COEMHEHMH 10 hopMmyIIe.

Omnpenenenre BaJIEHTHOCTH U CTENIEHU OKUCJIEHMSI 3JIEMEHTOB B
BELICCTBAX.

Ocy1ecTBieHnEe HHAYKTUBHOTO U ISAYKTUBHOTO 000O0IIEHUSI.
[Tony4yenne xuMu4eckoil nHGOpMAIMK U3 PA3TUYHBIX HCTOUHUKOB.
[TpencraBnenne nadopmaiuu o reme «OCHOBHBIE KITACCHI
HEOPraHMYECKUX COCTUHEHUI» B BUIE TAONIHULL, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM uyucie ¢ npuMeHennem cpeacts M KT

AMopdHbIe U KpHUCTaInYe-
CKHE BellecTBa

AMop(dHBIE 1 KpUCTATITUYECKHIE BEIIECTBA.
MexMOJIeKyIsIpHbIE B3aUMOACHCTBUS. THIIBI
KPUCTAJUIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTB
BEILIECTB OT TUIIOB KPUCTAUIMYECKHUX PEIIETOK.
Jemonctpaunu. Moaenu KpuCcTaJIIM4ecKux
pEILIETOK XJIOpUAa HAaTpus, aaMasa, OKCHUJIa
yraepona (IV).

JlabopaTopHsbie onbIThI. 14. O3HaKOMIIEHUE C
KOJUIEKLIMEW BEIIECTB C Pa3HBIM THUIIOM
KPHUCTAJUIMYECKOM pemeTku. M3roroBnenune
MOJeJIed KPUCTAIIMYECKUX PEIIETOK

Onpenenenus NOHATHH «aMOp(dHbIE BEIIECTBAY, KPUCTAIUINYECKHE
BEILECTBA», «KPUCTALINYECKAs PEUIETKA», «MOHHAS KPUCTAJUIMYECKas
peIIeTKa», «aTOMHasl KpUCTAJINYECKas pEIIeTKa, «MOJIEKYJIpHas
KPUCTAJUIMYECKAs PEIIETKAy, «METALINYECKast KPUCTAIIINYECKas pe-
LIETKa.

YcraHOBIEHNE TPUYMHHO-CIIEACTBEHHBIX CBS3€H MEXKIY CTPOCHUEM
aTOMa, XUMHUYECKOU CBA3BIO U TUIIOM KPUCTAIUIMYECKOM PELIETKH
XUMHYECKHUX COCTMHEHUM. XapaKTepUCTHKA aTOMHBIX,
MOJIEKYJIAPHBIX, HOHHBIX METAJUIMYECKUX KPUCTAININYECKUX PEILETOK;
Cpelbl pacTBOpa C MOMOIIIBIO mKaisl pH.

IIpuBeneHue MpUMEPOB BEILECTB C Pa3HbIMU TUIIAMU
KPUCTAJUTMYECKOUN PEHIETKH.

[TpoBenenue HabMOJeHUH (B TOM YHCIIE OMIOCPEIOBAHHBIX) CBOMCTB
BEUIECTB U MIPOUCXOAIINX C HUMHU SBJIEHUH C COOJIIOJIEHUEM MPABUIT
TEeXHUKH 06€30MacHOCTH; 0(hopMIIeHHE OTUETa C OTMUCAHUEM
SKCIIEPUMEHTA, €r0 PE3yIbTAaTOB U BBIBOJIOB.

CocraBieHne Ha OCHOBE TE€KCTa TaOJIUIIbI, B TOM YHCIIE C
npumeHenneM cpeacts 1M KT

YucThIe BENIECTBA U CMECH.
MaccoBast 1 00beMHAsT TOJIA
KOMIIOHEHTOB B CMECH

UucTtsie BemecTBa U cMecH. [IpuMeps! KUIKKX,
TBEPABIX U ra3000pa3Hbix cMeceil. CBOMCTBA
YUCTHIX BELIECTB U cMecell. MIx coctaB. MaccoBas u
o0BbeMHast T0JIM KOMIIOHEHTa cMecH. PacueTsl, cBsi-
3aHHBIE C UCIIOJIL30BAHUEM MTOHATHUS «I0ISI».
JlabGopaTopHbie onbIThI. 15. O3HaKOMIIEHHE C
00pa3IoM roOpHOI MOPOIBI

OrnpenenenHus MOHATUN «CMECU», «MACCOBas J10JIsl pACTBOPEHHOTO
BEIIECTBAY, «00ObEMHAs JTOJIA BEIIECTBA B CMECH)).

[TpoBeneHue HaOIIOICHHI (B TOM YHCIIC OIIOCPEIOBAHHBIX ) CBOKCTB
BEIIIECTB U MMPOUCXOAIINX C HUMHU SBICHHUH C COOIOICHUEM TTPaBUII
TEXHHUKHU 0€3011acCHOCTH; OOPMIICHHE OTUETa C OTICAHUEM
AKCIIEPUMEHTA, €r0 PE3YJIbTATOB U BHIBOJOB.

Pemenue 3a7a4 ¢ MCOIb30BaHUEM IIOHSATHI «MacCOBas J0JIsI




AJIEMEHTA B BEIIECTBEY, «MACCOBAsl IOJISI PACTBOPEHHOTO BEIIECTBAY,
«0OBeMHas 0151 Ta3000pa3HOTO BEIIECTBAY

Pacuersl, cBsI3aHHBIE C
MOHATHEM «10J1s1». O0001IIe-
HHE ¥ CUCTEMAaTH3aLMs
3HaHuH 110 TeMe «Coenn-
HEHHST XUMUYECKUX DJIEMEH-
TOBY»

PacueTsl, CBA3aHHBIE C HCHOJIL30BAHUEM MOHATHS
«HOMSA».

Brimongenue 3amanuii o reMe «CoeanHeHN A
XHUMHYECKHUX 3JIIEMEHTOB)

Pemienue 3aiad ¢ UCMOJIb30BAHUEM MTOHSITUH «MaccoBasi 10515
3JIEeMEHTa B BEIIECTBE», «MACCOBast JI0JIs PACTBOPEHHOTO BELIECTBAY,
«oOBbeMHas 0151 Ta3000pa3HOTO BEIIECTBAY.

[IpencraBnenue uHbopmanuu 1o TeMe «CoeaMHECHUS XUMUYCCKUX
AJIEMEHTOBY» B BHJI€ TaOJIHI], CXEM, OTIOPHOTO KOHCITEKTa, B TOM YHCJIE
¢ npumeHenueM cpencts M KT

Kontponbnas padota Ne 3
«CoeTMHEeHUSI XUMUYECKUX
AJIEMEHTOBY

TEMA 4. UBSMEHEHUSI, TIPOUCXOASAIIUE C BEHIECTBAMMH (12 yacoB)

dusznyeckue ABICHU.
Pa3nenenne cMmecent

[lonsTHE ABIEHMI KaK U3MEHEHUHN, TPOUCXOSIINX
C BELIECTBOM.

SIBneHus1, CBA3aHHBIE C U3MEHEHUEM
KPUCTAJUTMYECKOTO CTPOEHUS BEIIECTBA MPU
MIOCTOSIHHOM €0 COCTaBe, — (PU3MUECKUE SBICHHUSL.
dusnyuecKkue SIBJICHUS B XUMUU: TUCTUIUIALINS,
KPUCTAJUIN3aLIUsl, BBIMTAPUBAHUE U BO3TOHKA
BEIIECTB, (UIBTPOBAHKE U IIEHTPUPYTUPOBAHUE.
Hemonctpanuu. [Tpumeps! hu3ndeckux sSBICHUIA:
IU1aBJieHre napaduHa; BO3roHKa HOoAa WU
OCH30IHOI KUCIIOTHI; PACTBOPEHHE OKPAIIEHHBIX
coseit; mudy3ust TyMUCTHIX BEIIECTB C TOpAIIEH
JIAMITIOYKH HaKaJIMBaHUS

Onpenenenus NOHATHH «IUCTUIUIALNSA, WIA IEPETOHKAY,
«KPUCTAJLTU3AIINSY, «BBIITAPUBAHUEY, «(DHILTPOBAHKEY, «BO3TOHKA,
WK cyOIuMaIusy, «OTCTauBaHUe», KIEHTPUPYTrUpOBaHUE.
YcraHoBneHrne MPUYUHHO-CIICACTBEHHBIX CBSI3€H MEXKIY
(bu3MYECKUMHU CBOMCTBAMHU BEIIECTB M CIIOCOOOM pa3JielieHus cMeceit

XUMHYECKHUE SIBJICHUS. Y CIIO-
BUS Y TIPU3HAKHU MIPOTEKAHUS
XUMHYECKUX PEAKIUN

SIBneHus1, cBA3aHHbIE C U3MEHEHUEM COCTaBa
BEILIECTBA, — XUMHUUYECKHE peakiuu. [Ipu3Haku u
YCIIOBUSI MPOTEKAHUS XUMUUYECKUX PEaKIINH.
Brigenenue TennoTel U CBETa — PEAKIUU TOPEHUS.
[TonsiTre 06 9K30- ¥ SHIOTEPMHUUECKUX PEAKITHSIX.
JemoncTpanuu. [Ipumepbl XUMHUECKUX SBICHUM:
ropeHue Maruus, gocdopa; B3auMoIeicTBIE
COJISHOM KHMCIJIOTBI C MPaMOPOM WJTU MEJIOM

OmnpenenenHus MOHATUN «XUMHYECKasi PEaKIUs», «PEaAKIIUU TOPEHUS,
«IK30TEPMUYECKUE PEAKITUNY, «FHIOTEPMUUECKUE PEAKITHI».
Halnronenue u onrcanue NMpru3HAKOB U YCIIOBUM TEUEHUS XUMUYECKHUX
peakIvii, BBIBOJIbI HA OCHOBAHWHU aHaIW3a HaOII0ICHUH 3a
AKCIEPUMEHTOM

3aK0H COXpaHEHHUS MaCcChl
BEIECTB. XUMUUYECKHE
ypaBHEHUS

3aK0H COXpaHEHHUsT MaCChI BEIIECTB. XUMUYECKHE
ypaBHEHUs. 3HaUYE€HUE UH]IEKCOB U
kod(urmenton. CocTaBieHne ypaBHCHUI
XUMHYECKUX PEAKIUI

Omnpenenenre NOHITUS «XUMUYECKOe ypaBHeHHEe». OObsICHEHHE
3aKOHA COXPAHEHUS MaCChl BEIIECTB C TOYKU 3PEHUSI aTOMHO-
MOJIeKysipHOTO yueHUs. COCTaBlIeHHE ypaBHCHUH XUMUYECKUX
peakIMii Ha OCHOBE 3aKOHA COXPAaHEHHSI MAaCChI BEILIECTB.
Kraccudukanmsi XuMUIeCKuX peakiyii 1Mo TerioBoMy 3G GheKTy




PacuyeTbl M0 XUMUYECKUM
YpPaBHEHUSIM

PacueTrsl Mo XUMHUUECKUM ypaBHEHUsIM. Perienue
3aJ1a4 Ha HaXO0XKJICHUES KOJIUYECTBA, MAaCChl UIIN
o0beMa MPOIYKTa PEaKIMK 110 KOJUYCCTBY, Macce
i 00beMy HCXOIHOTO BelecTBa. PacyeTsl ¢
HCIIOJIb30BAHUEM MOHITHUS «HOJIS», KOrJa HCXOIHOE
BEIIIECTBO JaHO B BUJE pacTBOpPA C 3aJaHHOMN
MaccOBOM J0Jiell paCTBOPEHHOTO BEIIECTBA WIIU
COJICPKUT OMPECICHHYIO JOJII0 TPUMECE

Brimmonnenne pacd€ToOB 10 XUMHUYCCKUM YPABHCHHAM Ha HAXOXICHUC
KOJIMYECTBA, MACChI UM 00bEeMa MPOTYKTa PEAKIINH TI0 KOJUYECTRY,
Macce Wi 00beMy UCXOHOTO BEIIECTBA; C UCIOJIb30BAHUEM MTOHSATHUS
«10JIsI», KOT/Ia HCXOAHOE BEIIECTBO JaHO B BUJEC PACTBOPA C 3a1aHHOM
MAaCCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA WIIA COJICPKHUT
OTpEICTICHHYIO J0JII0 PUMecen

Peakuum paznoxenus. [lons-
THE O CKOPOCTH XUMHUYECKOM
pEeaKIMK M KaTaanu3aTopax

Peakuuu paznoxenus. [IpeacraBieHue o CKOpoCTH
XUMHUYECKUX peakiui. Katanuzaropbl. @epMeHTHI.
Hemonctpanuu. [Tonyuenue ruapokcuna meau (M1);
pa3oKeHue MepMaHraHaTa Kaius; pa3osKeHue
MEPOKCHIA BOJOPO/Ia C TIOMOIIBIO THOKCHIA
MapraHia 1 KaTanasbl KapToess Wi MOPKOBU

OnpeneneHus MOHATUN «PEAKLINN COEAUHEHUSN», «KATAIU3ATOPbI»,
«hepmeHTBI».

Krnaccudukanus XHMHYECKAX PEaKIUN 10 YUCITY H COCTaBY UCXOIHBIX
BELLECTB U MTPOJIYKTOB PEAKILIMH.

Ha6nronenue u onrcanue npru3HaKOB U YCIOBUN TEUEHUS XUMUYECKHUX
peaxiuii, BBIBOABI HA OCHOBAHHUH aHaIKM3a HaOII0CHHI 3a
skcriepuMeHTOM COCTaBIIEHUE Ha OCHOBE TEKCTA CXEMbI, B TOM YHCIIE
¢ npumeHenuem cpencts UKT.

Peakuuu coennHeHusl.
[lerouku nepexo1oB

Peakiuu coenunenus. Karanuruyeckue u
HEKATaJTUTHYECKUE PEAKIINH, OOpaTHMbIC U
HeoOpatumble peakuuu. JlabopaTopHbie OnbITHL. 16.
OxucieHre MeIu B TNIAaMEHU CITUPTOBKH HITH
TOPENKU

OrnpeneneHus NOHATUN «PEAKLIUN COEAUHEHUS», «PEAKLIUU
pasoKEeHUs», «00paTUMBbIC PEAKIIUNY, KHEOOPATUMBIE PEAKIII,
«KaTAIMUTUYECKUE PEAKIIUNY», KHEKATATUTHUYECKUE PEAKIIUN».
Knaccudukanys XMMHUECKHUX peaKklUi M0 YUCIIY U COCTaBY UCXOIHBIX
BEUIECTB U ITPOJYKTOB PEAKIIMH; HAIPABICHUIO IPOTEKAHUS PEAKIINH;
Y4acTHUIO KaTaJanu3aTopa.

HaGnronenue u onucanue MpU3HAKOB U YCIIOBHM T€UEHUSI XUMHUYECKUX
peaxiuii, BBIBOABI HA OCHOBaHUM aHaIM3a HaOIIOeHUH 3a
HKCIEPUMEHTOM

Peaknuu 3amentenus. Pan
AKTUBHOCTH METAJIJIOB

Peaxnmu 3amenienns. Psg akTHBHOCTH METaJIJIOB,
€ro MCIOJIb30BAaHUE VISl POTHO3UPOBAHUS
BO3MOYXHOCTH TIPOTCKAHUS PEAKIIHA MEXTY
MeTaJlJIaMHU B KUCJIIOTaMH, PEaKI[Uil BEITECHEHUS
OJTHUX METAJIOB U3 PACTBOPOB UX COJICH APYTUMHU
MeTaJlJIaMHu.

Jemonctpanuu. Bzanmoserictere pa30aBIeHHBIX
KHCIOT ¢ MeTayutamu. JlabopaTtopHbie OnbITHL. 17.
3amernenne Meau B pactBope xsopuaa meau (1)
KEJe30M

Omnpenenenrs NOHATUH «PEaKIIMU 3aMELICHUS», «PsAJ] AKTUBHOCTU
METaJLIOBY.

Knaccudukanus XuMHUECKUX peaklUi MO YUCIIY U COCTaBY MCXOHBIX
BEILECTB U IIPOAYKTOB peakuuu. Mcnons3oBanue
AIIEKTPOXUMHUYECKOTO psifia HANPSKEHUH (aKTUBHOCTH ) METAJIJIOB TSI
OIIpEEIeHUs] BO3MOKHOCTH IIPOTEKaHUS PEAKLIUN MEXIY MeTallllaMU
Y BOJHBIMH PacTBOpPaMH KHUCIIOT U COJIEH.

HaGnroneHnue u onucanue NpU3HAKOB U YCIOBHI TEUEHUSI XUMHUYECKUX
peaxiuii, BBIBOABI HA OCHOBaHUM aHaIM3a HaOIIOeHU 3a
JKCIIEPUMEHTOM

Peakuu oomena. IIpaBuiio
beprome

Peaknun oomena. Peakiiumn HeWTpanu3ammm.
YcaoBus mpoTeKaHUs peakiuii 0OMeHa B
pacTtBopax 10 KoHia. JlemoHcTpanuu.

OmnpeneneHust MOHATHH «PEaKIui OOMEHAY, «PEAKIIUH
HEUTpanu3alumy. ¢ Kitaccupukamnuss XuMHUECKUX PEAKIMK 110 YUCITY U
COCTaBY MCXOJIHBIX BEIIECTB M MPOAYKTOB peakiuu. Mcrnonap30Banue




PactBopenue ruapokcuna meau (11) B kucnorax;
B3auMozeiicTBue okcuaa meau (I1) ¢ cepnoit kucimo-
TOM IIPU HarpeBaHUU

Ta0JIUIIBI PACTBOPUMOCTH IS OTIPEIEIICHUS BO3MOXHOCTH
poTeKkaHus peakiuii oomena. Habmonenue u onrcanue mpu3sHakoB U
YCJIOBHM TEUEHUSI XUMUUYECKUX PEAKIIUi, BHIBOJbI HA OCHOBAaHUU
aHaJIM3a HaOJII0IeHUH 32 HKCIIEPUMEHTOM

TuIbl XUMAYECKUX PeaKInil
Ha IpUMEPE CBOMCTB BOJIbI.
[TonsiTue o runponuse

Turbl XUMHYECKUX PEaKIMi HA PUMEPE CBOICTB
BOJIbI. Peakiiust pa3ioskeHus — 3JIEKTPOJIN3 BOJIBI.
Peakinu coequHEHNs] — B3aUMOIEHCTBHE BOILI C
OKCHJIAMH METaJJIOB 1 HEMETAJLIOB. Y CIIOBHE
B3aMMOJICHCTBHSA OKCHIOB METAJJIOB H HEMETAIJIOB
¢ Bojoil. [lonsitue «ruapokcub». Peakiuu 3ame-
IIEHUS — B3aUMOJICHCTBHE BOJIBI C METAJIJIAMH.
Peakiiuyn oOMeHa — TUIPOJIU3 BEIIECTB

Onpenenenue NOHATUS «TUIAPOJIN3Y». XapaKTePUCTUKA XUMUYECKUX
CBOWCTB BOJIbI

O0600111EHIE U
CHCTEMAaTHU3alHs
3HAHWH 110 TEME
«3MeHeHws,
MIPOMCXOSIIINE
C BEIISCTBAMM»

Brimonnenue 3aganuii mo teme «M3MeHenus,
MPOUCXOASIINE C BEIIECTBAMM

Hcnonbs3oBanue 3HakoBOro MojenupoBanus. [lonyuenne xummdyeckoin
nH(pOpMaIUU U3 Pa3IMYHBIX HCTOYHUKOB.

[IpencraBnenue nnpopmanuu mo reme «V3MeHeHus, TPOUCXOISIINE C
BEIICCTBAMI» B BUJIC TA0JIHII, CXEM, OTIOPHOTO KOHCIICKTA, B TOM
yucie ¢ npuMeHenuem cpencts M KT

Kontponbnas padota Ne 4
«3MeHeHus, TPOUCXOIAIIIE
C BEIIECTBAMM)

TEMA 5. MIPAKTUKYM 1. (IIPOCTEUIIUE ONEPAIIMUA C BEIIIECTBOM» (3 uaca)

[IpaBuna TexHUKHN
0€30MacHOCTH MpH padoTe B
XUMUYECKOM KaOUHETe.
[Tpuemsbl oOpareHus ¢
1ab0paTOpHBIM
o0opy0BaHUEM U
HarpeBaTeIbHBIMH MPHOOpa-
MU

[IpaBuia TexHUKH O€30MACHOCTH NIPU padoTe B
XuMu4eckoM kabunerte. [Ipuemsl oOpamienus ¢
71a00paTOPHBIM 000PYIOBAaHUEM U
HarpeBaTelbHbIMU TpUOOpaMu

Pabota ¢ mabopaTtopHbIM 000pPYIOBAHUEM U HarpeBaTEIbHBIMU
npubopaMy B COOTBETCTBHUH C MPABUIIAMHU TEXHUKH 0€30M1aCHOCTH.
BrimonHenune npoctelx npueMoB oOpaleHus ¢ J1abopaTOpHbIM
000py10BaHUEM: € 1a0OPATOPHBIM HITATUBOM, CO CIIMPTOBKOM

[Ipu3HaKyM XUMHUYECKUX
peakuui

[Ipu3HaKy XMMUYECKUX peaKIui

Pabota ¢ mabopaTtopHbIM 000PYIOBAHUEM M HarpeBaTEIbHBIMU
npubopaMy B COOTBETCTBHUH € MPABUIIAMU TEXHUKH 0€30MaCHOCTH.
BrimonHenue npoctedmx npueMoB oOpalieHus ¢ 1abopaTOpHbIM
000pyI0BaHUEM: C TA0OPATOPHBIM IITATUBOM, CO CIIUPTOBKOIA.
HaGnroneHue 3a cBOMiCTBaMU BEILIECTB U SIBJICHUSMH, IPOUCXOAALIMMHU
C BEILIECTBAMU.

Onucanne XMMHUYECKOr0 SKCIEPUMEHTA C IIOMOIIBIO €CTECTBEHHOIO




(pycCKOro UM POJHOTO) SI3bIKA U A3bIKA XUMUHU.
CocraBneHue BBIBOJOB 10 PE3YJIBTATAM IIPOBEJEHHOTO AKCIIEPUMEHTA

[IpuroTtoBnenue pactBopa
caxapa M Ompe/elieHre
MacCOBOM J0JIH €T0 B
pacTBope

[IpuroTtoBnenue pacTBopa caxapa u orpezesieHue
MaccOBOH J0JIM €T0 B pacTBOpE

Pabora ¢ nabopaTopHbsiM 000pYAOBaHHEM U HarpeBaTEIbHBIMU
puboOpaMu B COOTBETCTBUU C IIPaBUIaMHU TEXHUKU O€30MaCHOCTH.
BrimonHenune npoctedx npueMoB oOpalieHus ¢ 1adopaTopHbIM
000pyI0BaHUEM: C MEPHBIM IIWJIMHAPOM, C BECAMH.

Habmroienue 3a cBoiicTBaMU BEUIECTB U ABJICHUSMU, IPOUCXOASIIUMU
C BEILIECTBAMHU.

Onucanue SKCIEPUMEHTA C TIOMOIIbIO €CTECTBEHHOT0 (PYCCKOT0 MIIH
POJIHOTO) sA3bIKA U s3bIKAa XUMHH. COCTaBICHHUE BBIBOJIOB IO
pe3yJsibTaTaM MPOBEJAEHHOI0 SKCIIEPUMEHTA.

[TpuroToBneHne pacTBOPOB C OIPEICICHHON MaccoBOil Toyei
PacTBOPEHHOI'O BELIECTBA.

[TpuroToBneHne pacTBOpa M pacyeT MaCCOBOM JOJIH PACTBOPEHHOTO B
HEM BEIIECTBA

TEMA 6. PACTBOPEHHE.

PACTBOPBI. CBOMCTBA PACTBOPOB DJIEKTPOJIUTOB (18 uacos)

PactBopenue kak gpusuko-
XUMHUYECKUM TTpoIIecC.
PactBopumocTs. Tumsl
pacTBOpPOB

PactBopenue kak pu3nKo-XUMUYECKUil mpoiiecc.
[TonsiTHe 0 TUIpaTax U KPUCTAJUIOTUIAPATAX.
PactBopumocTs. KpuBbie pacTBOpUMOCTH Kak
MOJIEJIb 3aBUCUMOCTH PACTBOPUMOCTHU TBEPIIBIX
BEILIECTB OT Temneparypsl. HacbleHHblie, HeHAChI-
IIEHHBIC U MEPECHIINICHHBIC PACTBOPHI. 3HAUEHUE
PacTBOPOB ISl IPUPOBI U CETBCKOTO X0351CTBA

Onpenenenus MOHATUNA «PACTBOPY», «THAPATY», KKPUCTAIIIOTUIPATY,
«HACBIIIECHHBINA PACTBOP», «HEHACBIIIIEHHBINA PACTBOP»,
«TIEPECHIIICHHBIA PACTBOPY, «PACTBOPUMOCTH.

Omnpenenenre pacCTBOPUMOCTH BEILIECTB C UCIOIb30BAHUEM KPUBBIX
pPacTBOPUMOCTH.

XapakTepuCTHUKa pacCTBOPEHUS ¢ TOUYKHU 3pEHUS aTOM- HO-
MOJIEKYJISIPHOTO YUECHHS.

Hcnonp3oBanne TabIUIbl PACTBOPUMOCTH ISl OIIpeie- JIEHUs
pPacTBOPUMOCTH BEILECTB B BOJIE.

CocraBneHnue Ha OCHOBE TeKCTa Tpa)KoB, B TOM UHUCTIE C
npuMmeHeHneM cpeacts MKT

DIIEKTPOIUTHYECKAS
JUCCOLMAIUs

[TonsiTre 06 PMEKTPOIUTUUECKON TUCCOITHUAITUH.
DJIEKTPOJIUTHI U HEAJICKTPOJIUTHL. MeXaHu3M
JIMCCOLMAIMI JIEKTPOIUTOB C PA3IMYHBIM
XapakTepoM cBsi3U. CTeneHb JIEKTPOJIUTHIECKON
nucconnanui. CUIbHBIE U CIa0bIe DJICKTPOJIUTHL.
Jdemoncrpamumn. VMcnbiTanue BENECTB U UX
pacTBOPOB Ha JIEKTPOMPOBOJIHOCTh

OnpeneneHust TOHATUN «AJIEKTPOTUTAYECKAS TUCCOLMAIIUSY,
«QJIEKTPOJIUTEIY», «HEATEKTPOITUTHI».
BrinosiHeHME TOMETOK, BBIMUCOK U LIUTUPOBAHUS TEKCTA

OCHOBHBIE MOJIOKEHUS Te-
OpHH JICKTPOJIUTHYECKON
mucconuanuu. MoHHBIS
YpaBHEHUS peaKui

OCHOBHBIE TIOJIOKEHUS TEOPUH DJICKTPOITUTUUECKON
nuccounanuu. NoHHbIE ypaBHEHUS PEaKIui.
Peakiiun oOMeHa, HIyIIue 10 KOHIIA.

Knaccudukanms HOHOB 1 UX CBOMCTBA.

OnpeneneHust TOHSATUH «CTENEeHb JUCCOIUAIINN Y, «CUITbHBIC
AIEKTPOJIUTHIY, «CIIA0BIC STEKTPOIUTHI», KKATHOHBI», KAHUOHBIY,
«KHUCIIOTBI», «OCHOBaHMY, «coauy». CocTaBieHre ypaBHCHUH
AJIEKTPOJUTAYECKON AUCCOIMALIMM KUCIIOT, OCHOBAHHUI U COJICH.




MouJiekymsipHbIE U HIOHHBIE YPaBHEHUS PEAKIIUM.
JdemoHcTpanmu. 3aBUCUMOCTb JIEKTPO-
MMPOBOJHOCTH YKCYCHOW KHUCIIOTHI OT
KOHILIEHTpauuu. J[BuKeHue OKpalleHHbIX HOHOB B
anekTpudeckoMm mose JlaGopaTopHsblie onbIThI. 18.
B3anmMopeiicTBre pacTBOpOB XJI0pUJa HATPUS U
HUTparTa cepedpa

NnnrocTpanus npuMepamMu OCHOBHBIX MOJIOKEHUN TEOPUU
ANEKTPOJUTUYECKON AUCCOLMALINM; TEHETHUECKOW B3aNMOCBSI3U
MEXy BelllecTBaMH (MPOCTOE BEIIECTBO — OKCHJ — TUIPOKCUI —
COJIb).

Pa3znnyeHne KOMIIOHEHTOB J10KA3aTeIbCTBA (T€3UCOB, apIyMEHTOB U
(hopMBI JOKA3aTEIbCTBA)

Ornpenenenue MOHATUS «MOHHBIE peakun». CocTaBiIeHUE
MOJIEKYJIIPHBIX, TOJHBIX U COKPAILIEHHBIX HOHHBIX YPABHEHUN
peakIMii ¢ ydacTreM 3J1eKTpoauToB. HabmoneHue u onucanue
peakMil MeXy 3JIEKTPOIUTAMU C IOMOLIBI0 €CTECTBEHHOIO
(pyCCKOT0 WM POJTHOTO) SI3bIKA U S3bIKA XUMHH

Kucnotsr: knaccuduxarus u
CBOWCTBA B CBETE

Kucnorsl, ux knaccudukanus. Juccoruanus
KHCJIOT M X CBOMCTBA B CBETE TCOPUH
3JIEKTPOJIUTHYECKON AUCCOIUALINH.
BzanmoeiicTBHE KUCIIOT ¢ METalIaMH.
DJIEKTPOXUMHUYECKUH PsiJl HAIPSHKEHU METaJlIoB.
BzanmogeiicTBHE KHCIOT ¢ OKCHUIAMU METAJIOB.
BzanMoneiicTBHE KHCIOT C OCHOBAaHUSAMHU —
peakuus HeuTpanu3anuu. BzauMmoaencTBrue KucioT
¢ coysimu. Mlcronib30BaHKME TaOIHITBI
PacCTBOPUMOCTH ISl XapaKTEPUCTUKN XUMHIECCKHUX
CBOMCTB kUCIOT. JlabopaTopHblie onbIThI. 19.
[Tonyyenue HepaCTBOPUMOTO TUAPOKCHAA U
B3auMO/IecTBHE ero ¢ kucioramu. 20. B3anmo-
JIEHCTBHE KHUCIOT C OCHOBAHHSIMHU.

21. B3auMmoeicTBHE KUCIOT ¢ OKCHUIaMU
MeTaJIoB. 22. B3auMoielicTBHE KUCIIOT C
MeTamaamu. 23. BzaumoaelicTBHE KUCIOT ¢ COISIMU

CocraBieHre XapaKTEPUCTHKN OOIINX XUMHYECKHX CBOMCTB KUCJIOT C
MO3UILMH TEOPUH DIEKTPOJIUTHUECKON TUCCOIIUAIUH.

CocrapieHre MOJIEKYJISAPHBIX, TOJHBIX U COKPAIIEHHBIX HOHHBIX
ypaBHEHUH peakIuii ¢ yaacTueM KuciaoT. Habmromenne u onucanue
peaxiuii ¢ y4acTueM KUCJIOT C TOMOIIBIO €CTeCTBEHHOTO (PYCCKOTO
WJIA POJHOTO) S3bIKA U S3bIKA XHMHH.

[IpoBeneHune onbITOB, MOATBEPKAAIOIIUX XUMUUECKHUE CBOMCTBA
KHCJIOT, C COOJTFOZICHUEM TIPABUII TEXHUKH 0€30MMacCHOCTH




OcHoBaHUs: KIacCH(pUKAIIHISI
U cBOMCTBa B cBeTe T/

OcHoBaHus, Ux Kiaaccudukaius. Jucconmnanus
OCHOBaHMH U UX CBOMCTBA B CBETE TEOPUU
AJIEKTPOJIUTUYECKOMN AUCCOIUAIINH.
BzanmoneiicTBHe OCHOBaHHI C COJISIMHU.
Hcnonp3oBaHue TaOIUIbI

PacTBOPUMOCTH JIJISl XapaKTEPUCTUKU XMMHUYECKUX
CBOICTB OCHOBaHHuM. B3auMoaeicTBrE MIEI04YeH C
OKCHJaMH HEMETAJLJIOB.

JlaGopaTopHbIe OnbIThI. 24. B3aumoaelicTBre
iejIoueil ¢ KkuciioraMu. 25. Bzaumoneictaue
IIEJIOYEH C OKCHAaMH HEMETAJIIOoB. 26.
BsauMmogelicTBue 1em04en ¢ coamMu. 27.
[Tony4yenue u cBOMCTBA HEPACTBOPUMBIX
OCHOBaHHI

OrnpeneneHue MOHATUS «OCHOBAHUS».

CocTaBiieHne XapaKTepUCTUKH OOIINX XUMHUYECKUX CBOMCTB
OCHOBaHUH (111e7104€i U HePaCTBOPUMBIX OCHOBAHUM) C MO3UIINI
TEOPHUU AIEKTPOIUTUUECKON AUCCOIIUAIIIH.

CocraBneHre MOJIEKYJIIPHBIX, TOJHBIX U COKPAIIEHHBIX HOHHBIX
yYpaBHEHUHN peaklUii ¢ ydacTueM ocHoBaHui. Habmonenue u
ONMCAHUE PEAKIMI OCHOBAHMH C IOMOIIbIO ECTECTBEHHOT'O (PyCCKOIO
WM POJTHOTO) SI3bIKA U S3bIKA XUMHUU.

[IpoBeaeHue ONBITOB, MOATBEPKAAIOIIUX XUMUUECKHE CBOMCTBA
OCHOBaHUH, C COOJIIO/ICHNEM MPABUI TEXHUKU O€30M1aCHOCTH.
CocraBiieHue 10KJ1a/1a [0 TEME, ONPEIEICHHON yUUTEIEM

Oxkcupl: Knaccuukanus u
CBOMCTBA

O0001enue cBeIeHU 00 OKCHIaX, UX
KJaccuuKanuy u cBoiictBax. JlaboparopHsie
OIBITHL 28. B3anMmoaelicTBHE OCHOBHBIX OKCHIOB C
KuciaoTamu. 29. BzaumoeicTBre OCHOBHBIX
okcnuaoB ¢ Bojior. 30. B3aumoeicTBrEe KMCIIOTHBIX
OKCHJIOB ¢ mmienodamu. 31. B3aumoneiictBue
KHCJIOTHBIX OKCHJIOB C BOJOMH

Omnpenenenus NOHITHIH «HECOIE00Pa3yIOIUE OKCHIBIY,
«coe00pa3yrolre OKCUIbI», «KOCHOBHBIE OKCUIBDY, «KUCIOTHBIC
OKCHUJIBI».

CocraBneHne XapakTepUCTHKU OOIIUX XUMHUYECKUX CBOMCTB
coneo0pa3yrIINUX OKCHIOB (KUCIOTHBIX U OCHOBHBIX) C MO3ULIAN
TEOPHUHU DIEKTPOJUTUUECKON AUCCOLUALIH.

CocTaBneHne MOJIEKYJIIPHBIX, MTOJHBIX U COKPAILIEHHBIX HOHHBIX
ypaBHEHUH peakluii ¢ yuactueMm okcuaoB. Habmronenue u onucanme
peaxiuii OKCHIOB C MOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO MU
POJTHOTO) SA3BIKA U S3bIKA XUMHH.

[IpoBeneHune onbITOB, MOATBEPKAAIOIINX XUMHUYECKHAE CBOMCTBA
OKCHJIOB, C COOJIIO/IEHHEM TMPaBUI TEXHUKU O€30MaCHOCTH.
CocTaBiieHHe 0KJIa/1a [0 TEME, ONPEIETICHHON CaMOCTOSITENIbHO

Conu: knaccudukanus u
cBoiicTBa B cBeTe TO/]

Comnm, ux quccomuarys U CBOMCTBA B CBETE TEOPHH
AJIEKTPOJUTUYECKON AUCCOIUALIHH.
BzanmogeiicTBre colieil ¢ MeTajIaMu,
0COOEHHOCTH 3THX peakuuid. B3aumopeiicTeue
coJreii ¢ comsimu. Mcronp3oBanue TaOIHIIBI
PacTBOPUMOCTH ISl XapaKTEPUCTUKH XUMHUUECKUX
CBOICTB COJICH.

JIaboparopHsble onbITHL. 32. B3anmopeiicTBue coneit
¢ xkuciaoTamMu. 33. BzauMoaelcTBUE COJIEH C
IICJIOYaMH.

BsauMoelicTBUE COJIEN C COIIMMU.

OnpeneneHusi TOHATUN «CPETHUE COTNY, KKUCIIBIE COJINY, «KOCHOBHBIE
COJIN.

CocraBneHre XapaKTEPUCTHKN OOIINX XUMHYECKIUX CBOMCTB COJIEH C
MO3ULUI TEOPUU IIEKTPOIUTUYECKON JUCCOLUALINH.

CocraBieHne MOJEKYIAPHBIX, TOJHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHUI peakIuii ¢ yuactuem coneii. Habmonenue u onucanue
PeaKIHii CoJelt C MOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO WIIH POJTHOTO)
SI3bIKA U SI3bIKA XUMHUH.

[IpoBeneHune ONbITOB, NOATBEPKAAOIIMX XUMHUECKHE CBOMCTBA
colelt, ¢ cOOMI0ICHIEM MTPaBUIT TEXHUKU 0€3011aCHOCTH.
CocrapieHue 0KJIa1a Mo TeMe, ONPEIEICHHON CaMOCTOSITETLHO




B3auMozeicTeue pacTBOPOB COJIEH ¢ METAJUIAMU

I'eHeTHueckast CBSI3b MEXKIY
KJIacCaMU HEOPraHUYECKUX
BEIISCTB

I'eneTnueckue pAAbBI METAJUIA 1 HEMCTAJLJIA.
I'enetnueckas cBA3b MCXKIY KilacCcaMu
HCOPraHNYCCKUX BCUICCTB

Ornpenenenue MOHATUS «T€HETUUECKUH psa». MirocTpupoBath: a)
MIPUMEPAMHU OCHOBHBIE MTOJI0KEHUSI TEOPUH AIEKTPOTUTUYECKON
JIUCCOIMAIIH; 0) TEHETHUYECKYIO B3aUMOCBS3b MEXK/y BEIIECTBAaMHU
(TIpocToe BEIIECTBO — OKCH — THIPOKCHUI — COJIb).
CocrapieHre MOJIEKYISIPHBIX, TTOJTHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHUH peaKIuil ¢ ydacTUEM dJIEKTpoJauToB. COoCTaBlICHHE
YPaBHECHUI peakivii, COOTBETCTBYIOIIMNX MOCIEI0BATEILHOCTH
(«urerovkey) mpeBpamnieHuid HEOPraHUYECKUX BEIIECTB Pa3IUIHBIX
KJIACCOB.

BrinosiHeHnE psMOro MHAYKTUBHOTO JOKA3aTEIbCTBA

O6o06mIeHne
CUCTEMaTHU3aLMs 3HAaHUN 110
Teme «PacTBopenue.
PactBopsl. CBoiicTBa
pacTBOPOB BJIEKTPOJIUTOBY

[Torydenne XuMHUIECKON HHPOPMAIINH U3 PA3TUYHBIX HCTOYHUKOB. U
[IpencraBnenue nnpopmanuu no reme «Pacrsopenue. PacTBopsl.
CBoiicTBa pacTBOPOB JICKTPOIUTOBY» B BUE TAOIHUIl, CXEM, OITIOPHOTO
KOHCIIEKTa, B TOM uucie ¢ npumenenueM cpeacts U KT

Kontponbnas padora Ned
«PactBopenue. PacTBopbl.
CBoiicTBa pacTBOpPOB
JJIEKTPOJIUTOBY

Knaccudukamms
XUMHYECKUX PEAKIIUH.
OKHCIUTETBHO-BOCCTAHOBH-
TEJbHBIC PeAKIIHH

OKuCIUTENbHO-BOCTOHOBUTEIBHBIE PEAKIINH.
OrnpezenieHne CTeNeHe OKUCICHUS ITIst
3JIEMEHTOB, 00Pa3yIOIIUX BEIIECTBA Pa3HbIX
K1accoB. Peakniuyu HoHHOTO 0OOMEHa U
OKHUCIIUTEIbHO-BOCCTAHOBUTEIHHBIE PEAKIINH.
OKI/ICJ'II/ITGJ'II) U BOCCTAaHOBUTECIIb, OKHCIICHUE U
BoccTaHoBjIeHHEe. COCTaBlIeHUE YpaBHEHUM
OKHCIINTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ MECTO-
JIOM 3JIEKTPOHHOTO OayiaHca. JIeMOHCTpaIuH.
B3anmopeiicTBre IIMHKA C CEPOil, COITHOM
kuciotoi, xinopunaom menu (11). Topenne maruus.

Omnpenenenns NOHATHN «OKUCIUTEIbHO-BOCCTAHOBUTENIBHbIE
peaKuum», «OKUCIUTEIbY», «BOCCTAHOBUTEINDY, «OKUCICHHUE),
«BOCCTAHOBIICHUE.

Knaccudukanus XuMHUECKUX peakluii o MPU3HAKY «U3MEHEHUE
CTENIEHEW OKUCIIEHMSI 2JIEMEHTOBY. OnpeielIeHHe OKUCIUTENS U
BOCCTAHOBUTEJS, OKUCIIEHUS U BOCCTAaHOBJICHMS.

Hcrnonbs3oBaHKe 3HaKOBOIO MOJAEIIMPOBAHUS

CBolicTBa M3y4EHHBIX
KJIACCOB BEILIECTB B CBETE
OKHUCJIUTEIBHO-
BOCCTAaHOBUTENbHBIX peaK-
005078

CBolicTBa MPOCTHIX BEIIECTB — METAJIOB U
HEMETAJIIOB, KUCIIOT U COJIEN B CBETE
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI

CocraBienre ypaBHEHUN OKHCIUTETbHO-BOCCTAHOBUTEIbHBIX
peaKIuii, UCTIONb3ysl METO/I ANEKTPOHHOTO OasiaHca.
Omnpenenenre OKUCIUTENSI U BOCCTAHOBUTEINSI, OKUCIICHUS U
BOCCTaHOBJICHUS

O06006111eHE U
cucTeMaTH3alis 3HaHUH 110

CocraBneHue ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiui, UCIONb3ys METOJI ANEKTPOHHOT0 OasiaHca.




TeMe «OKUCITUTENBHO-
BOCCTaHOBUTEJIBHBIC peak-
LW

Omnpenenenne OKUCINUTENSI U BOCCTAHOBUTEINSI, OKUCIICHUS U
BOCCTAHOBJICHMSL.

[TpencraBnenue napopmaiuu o reme «OKUCIUTENHHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUN» B BUJIE TaOIUIL, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM 4ucie ¢ npuMeHennem cpencts M KT

TEMA 7. MIPAKTUKYM 2. «CBOMCTBA PACTBOPOB DJIEKTPOJIUTOB»

(1 gac)

Pemrenue
3KCHepI/IMeHTaHBHBIX 3a1a4

Pemenne OKCIICPUMCHTAJIBHEBIX 3aJ1a4

OO6parenue ¢ 1adbopaTopHbIM 000PYIOBAaHUEM U HArPEBATCIBHBIMU
pudOpaMu B COOTBETCTBUU C IIPaBUIaMHU TEXHUKH O€30MaCHOCTH.
Pacrno3naBanre HEKOTOPHIX aHUOHOB M KaTHOHOB. Habmronenue
CBOMCTB BEIIECTB U MIPOUCXOJISIIUX C HUMU SIBICHUH.

Onucanne XMuMHYECKOT0 SKCIIEPUMEHTA C TTIOMOIIbIO €CTECTBEHHOTO
(pyCcCKOTO WA POAHOTO) SI3BIKA U S3bIKA XUMHH.

®opMyIHpOBaHUE BHIBOJOB IO pe3ylbTaTaM IMPOBEIEHHOIO
AKCIIEPUMEHTA

9 kJacc

BBEJIEHUE. OBIIIASI XAPAKTEPUCTUKA XUMHUYECKHUX JJEMEHTOB 1 XUMWYECKHNX PEAKIIUN. TEPUOJJUYECKHN 3AKOH
N NMEPUOAUYECKAS CUCTEMA XUMHWYECKHUX 9JIEMEHTOB . U. MEHAEJIEEBA (10 yacos )

XapakTepucTuka
XUMHUYECKOT0O JIEMEHTa Ha
OCHOBAHUU €T0 MOJIOKEHUS B
[Tepuoanueckon cucreme /1.
H. MenneneeBa

XapakTeprucTHKa JIEMEHTA I10 €T0 MOJIOKCHHUIO B
Ilepuonuueckoi cucreme xu-

mudeckux ayemeHToB 1. Y. Meneneena.
CBoOMCTBa OKCHAOB, KUCIIOT, OCHOBAaHMH U COJICH B
CBETE TECOPUH DJICKTPOJIUTHUECKON TUCCOLMAIUN U
OKHCJICHUSI-BOC- CTAHOBJICHUS.

HemoHcTpanuu. Mojienu aToMOB 3JIeMeHTOB 1—3-
ro NEPUOJIOB

XapaKkTepuCcTUKa XUMUYECKUX AIEMEHTOB 1—3-T0 MeproJIoB 1Mo UX
10JIO’KEHHUIO B [leproauueckoil cucTeMe XMMUYECKHUX DJIEMEHTOB /1.
W. MenneneeBa; XMuMUYECKHX CBOMCTB aM(POTEPHBIX OKCUIIOB U
rupokcuioB. CoCcTaBlIeHNE MOJIEKYJISIPHBIX, MIOJIHBIX U COKPALLEHHBIX
VMOHHBIX YPaBHEHUH peaKui

AMpoTepHbIe OKCUIBI U
TUJIPOKCHIBI

[ToHsTHE O TIEPEXOTHBIX PJICMECHTAX.
AmdoTepHOCTb. ['eHeTHYECKUH Pl IEPEXOTHOTO
anemenTa. Jlaboparopusie onbITH. 1. [Tomydenue
THIPOKCH/IA IIMHKA U UCCIIEIOBAHNE €r0 CBOMCTB

Omnpenenenue MoHATUA «ampOTEpHBIE coeuHEeHH». Habmonenue u
OTHCAaHNE PEAKINI MEXKIY BEIIeCTBAMH C TTIOMOIIbIO €CTECTBEHHOTO
(PyCCKOTO UK POJTHOTO) SI3bIKA U SI3bIKA XUMHH.

[TpoBeneHNE ONMBITOB, MOATBEPKIAIOIINX XUMHUECKHUE CBOMCTBA
aM(pOTEPHBIX OKCHUIOB M THJIPOKCHIOB

Ilepuonuueckuii 3aKOH U
[Tepnonnueckas cucrema /1.
H. MenneneeBa B CBETe
YYEHUS O CTPOEHUH aTOMa

ITepuonuueckuii 3akoH u [lepuoanueckas cucrema
xumudeckux dyemenToB JI. . Menaeneena.
JlemoHcTpanuu. Paznudnbie (hOpMBbI TaOIHIT
nepuoandecKkoi cucreMbl. JJabopaTopHble OMBITHI.
2. Moaenuposanue nocrpoenus llepuoguyeckoit
cuctemsl /. 1. MenaeneeBa

Omnpenenenre BUIOB KiIacCU(DUKAIIMU: €CTECTBEHHON U
HCKYCCTBEHHOM.

BeinosnHeHue npsMoro Ae1yKTUBHOTO jJoka3zaTenbcTBa. Co3/laHnue
MOJICJICH C BBIJICIICHHEM CYIIIECTBEHHBIX XapaKTePUCTUK O0BEKTA U
MPEJICTABICHUEM UX B MPOCTPAHCT- BEHHO-TPpapruecKoil Uik 3HaKOBO-
CHMBOJIMYECKOH (hopme




XumMmuyeckas opraHuzanus
YKUBOUM M HEXKUBOU MPHUPOJIBI

XumMmuyeckas opraHu3anysi KUBoi U HEKUBOM
Nnpupoabl. XMMUYECKUN COCTaB sIIpa, MAaHTUU U
3€MHOM KOpbl. XUMUYECKHUE JIEMEHTHI B KJIIETKAX
YKUBBIX OPraHU3MOB. Makpo-1 MUKPO3JIEMEHTHI.
JeMmoHcTpauuu. Mozens CTpOSHUS 36MHOTO 111apa B
MIONIEPEYHOM pa3pese

XapakTepruCTHKA PO XUMUYECKUX 3JIEMEHTOB B JKMBOM U HEKUBOU
IpHUpOJIE.

CocraBiieHre aHHOTAIlUU K TEKCTY.

Omnpenenenue nenu yueOHON AeSITENbHOCTU C TIOMOIIBIO YUUTENS U
CaMOCTOSITEJIbHO, TIOMCK CPEJICTB €€ OCY-

IIECTBJICHUS 110 IIJIaHY, CBEPss CBOU JIEUCTBUS C 1IEJIbIO U MIPU
HEOOXOIUMOCTH UCTIPABIISISL OMIMOKHU C IIOMOIIBIO YUUTENS U
CaMOCTOSITENIbHO

Knaccugukanus xummuue-
CKHMX PEaKLUU 10 PA3IIUYHBIM
OCHOBaHUAM

O06001IeHre CBEeICHUH 0 XUMHUYECKUX PEaKITUsIX.
Kitaccudukanus XuMHUECKUX PEaKIUK 110
Pa3IMYHBIM OCHOBAHMSIM: COCTAaBY U YHCITY
pearupyromux 1 00pa3yroIuxcs BeImecTB,
Ter1oBoMy 3D deKTy, HaPaBICHUIO, U3MEHECHHUIO
CTENEHEH OKUCIICHUS AIIEMEHTOB, 00Pa3yIOIINX pe-
arupyromme BemecTsa, $hase, HCIoIb30BaHUIO
KaTajau3aTopa.

JlaGopaTopHBbIE OIBITHL. 3. 3aMEIIEHUE KEITE30M
Meau B pactBope cyibdara meau (I1)

OrnpeneneHus MOHATUN «XUMUYECKask PEakLUs», «peaklnuu
COCIMHEHUS», «PEAKIIUU PA3TI0KECHUY, «PEaKIIUU OOMEHAY, «PEaKINu
3aMEILECHUS», «PEAKIUN HEUTpAIU3aLUN», «IK30TEPMUUECKIE
PEaKIIUNY, «IHIOTEPMHUICCKHIE PEAKIIUN», «OOPATUMBIC PEAKITUNY,
«HEeoOpaTHUMbIE PEAKIINI, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEaK-
AW, <TOMOTE€HHBIEC PEAKLIUNY, «T€TEPOrE€HHbBIC PEAKLIUNY,
«KATAIMUTUYECKUE PEAKLUNY», KHEKATATUTUYECKHE PEAKIIN,
«TETUIOBOH 3(PPEKT XUMHUIECKON peakiumy». XapaKTepPUCTUKA
XUMHUYECKUX PEAKLUI MO pa3IMuHbIM IPU3HAKaM.

CocraBneHre MOJIEKYJIIPHBIX, TTOJHBIX U COKPAIIEHHBIX HOHHBIX
YpPaBHEHUU pEaKIUu.

Omnpenenenre OKUCIUTENSI U BOCCTAHOBUTEINSI, OKUCIICHUS U
BOCCTAHOBJIEHUS.

Habmroienue u onucanue peakiui Mex,1y BeIIECTBAMU C IIOMOILBIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) S3bIKA U S3bIKA XUMHUH.
[Ipencrasnenne uapopmanuu no TeMe «Knaccupuxanus XUuMAYECKUX
peaxiuit» B BUJE TaOIHII, CXeM, OTIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npumMeHenneM cpeacts 1M KT

ITonsTHE O CKOpOCTH
XUMHYECKON peaKIuu

[ToHsATHE O CKOPOCTH XUMHUECKOHN pEeaKIIHH.
®DakTOpBI, BIUSIONINE Ha CKOPOCTh XUMHUIESCKUX
peaKIui.

JeMoHcTpanyu. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOHN peakinu OT MPUPOABI PearupyrOIINX
BEIECTB. 3aBUCUMOCTh CKOPOCTH XUMHYECKOU
pEeaKuu OT KOHIEHTPAIIUU PearupyrOIInX
BEIECTB. 3aBUCUMOCTb CKOPOCTH XUMHYECKOU pe-
aKIWU OT TUIOMIA/IA COIPUKOCHOBEHUS
pearupyromux BeIeCTB (KKUIISIIUN CION).
3aBUCHUMOCTh CKOPOCTH XUMUYECKOW PEaKIIUN OT
TEMIIEPaTypPhl PEArnPYIONTUX BEIICCTB.

MopenupoBaHue «KUIIALIETO CI0s». 8. 3aBUCUMOCTh CKOPOCTHU
XUMUYECKOW PEaKIUU OT TEMIEPATYPhl PEarupyIOINUX BEIIECTB Ha
npumMepe

OmnpenienieHne MOHATHS «CKOPOCTh XUMUYECKON PEAKITAN.
OOBbsicHEHUE C PUBEICHUEM IIPUMEPOB BIHMSIHIS HEKOTOPBIX
(hakTOpOB HA CKOPOCTh XUMHUYECKUX peakiuid. Habmronenue u
ONHUCAHUE PEAKIUN MEXIY BEIIeCTBAMH C IIOMOIIbIO €CTECTBEHHOIO
(pPyCCKOTO UM POJTHOTO) SI3bIKA U SI3bIKA XUMHH.

[IpoBeaeHue ONbITOB, MOATBEPAKAAIOIINX 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PEeaKIK OT pa3Iu4HbIX (PaKTOPOB




JIaGopatopHbIe ONBITHI. 4. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PEaKIIUU OT MPUPOJIBI Pearupyrommx
BEILIECTB HA MIPUMEPE B3aUMOJICHCTBHS KUCTIOT C
MeTaju1aMH. 5. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peakiy OT KOHLIEHTPAIMU PearupyromrxX BellecTB
Ha IIpUMeEpe B3aUMOJICHCTBHSI [IMHKA C COJITHOU
KHMCJIOTOH pa3IMYHOM KOHIEHTpauHu. 6. 3a-
BHCHMOCTh CKOPOCTH XMMHYECKON peaKIuu OT
IJIOIA I COMPUKOCHOBEHUS Pearupyromnmx
BellecTB.7. MoaenupoBaHue «KUIMSIIETO CIIOs. 8.
3aBUCHUMOCTb CKOPOCTH XMMHYECKOM PEAKIIMH OT
TEeMIIepaTyphl PEarupyrOLIUX BEIICCTB HA IPUMEPE
B3auMozeicTBus okcuna meau (11) ¢ pactsopom
CEPHOI KUCIOTHI Pa3IMYHON TeMIlepaTyphl

KaranuzaTopsl

Karanuzatops! u karanu3. UHTHOUTOPEI.
AHTHUOKCH/IAHTBHI.

JemoHncTpanuu. ['OMOreHHBI U TeTepOreHHbIN
Katain3bl. DepMEHTATUBHBIN KaTaIus.
Nurubuposanue. JIabopaTopHbIe OMBITHL. 9.
Paznoxenne nepokcuia BOAOPOAa ¢ TIOMOIIHIO
okcuaa mapranna (IV) u karanazer. 10. O6napy-
KCHHE KaTajla3bl B HEKOTOPBIX MUIIEBBIX
npoaykrax. 11. UHrubupoBanue B3auMo1eHCTBUS
KHCJIOT C METAJUIAMHU YPOTPOIIMHOM

Omnpenenenre NOHITUS «KaTAIU3aTOPY.

Ha6nronenue u onrcanue peakiuii Mex1y BEIIECTBAMHU C TTIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) SI3bIKA U S3bIKA XUMUHU.
[IpoBeaeHME ONMBITOB, MOATBEPKAAONTUX BIMSHUE KaTau3aTOPOB Ha
CKOPOCTb XUMHUYECKOU peaklnu

O6o06menue u
cHCTEeMaTHU3allis 3HAaHUH 110
teme «Bpenenue. OOmas
XapaKkTepUCTUKA XUMUYE-
CKHUX BJIEMEHTOB U
XUMHUYECKHX peakuuid. [lepu-
oM4eCKHi 3aK0H U [lepuo-
JAYecKas CucTeMa XuMH4e-
ckux aneMmeHToB /JI. W.
Menneneena

[Ipencrasnenune uHbopmanuu no reMe «Beenenne. O0mas
XapaKTECPHUCTHUKA XUMHUUYCCKUX 3JICMCHTOB U XUMUYCCKUX pCaKHHﬁ.
[Tepunonnueckuii 3akoH u [lepuoanueckas cucTeMa XHMHUYECKUX
sanemenToB J[. . MenpaeneeBa» B Buje TaOIUIl, CXEM, OITOPHOTO
KOHCIIEKTa, B TOM 4ucie ¢ npumeHenuemM cpencts UKT

KonTposbnas Nel
«BBenenune. O0mas
XapaKTEPUCTHKA XHMHYC-




CKHMX 2JICMEHTOB U
XUMHYECKUX peakiui. [lepu-
OJMYECKHUMN 3aKOH U
[lepuonuueckas cuctema
XAUMHUYECKUX dJIeMeHTOB /JI.
. MenneneeBa»

TEMA 1. METAJLJIBI (14 yacos)

Bek mMenHbIi, OpOH30BBIH,
JKEJIe3HBIN

Mertasuisl B ICTOPUM YEI0BEYECTBA

Beraucnenus mo XxumMudeckuM (HhopMysiaM U ypaBHEHUSM PEaKIIHi,
MIPOTEKAIOIINX C YYACTHEM METAIOB U MX COCIUHCHUH.

[Toa0op (¢ MOMOIIBIO YUUTEISA) CIIOBAPEH, SHITUKIIOTICIHUH,
CIIPABOYHHUKOB, 3JICKTPOHHBIX JUCKOB U APYTUX HCTOYHHUKOB
nH(pOpMaIU, HEOOXOAUMBIX IS PEIICHUs yU4eOHBIX 3a/1a4.
ComnocraBnenue nHpopManu, NOTyYSHHON U3 Pa3IMUHbIX
NCTOYHHKOB.

CocraBiieHHe PEeIICH3UH Ha TEKCT

IlonoxeHre 31EMEHTOB-
MeTaiioB B [lepuoguyeckoit
cucteme /1. 1. Menneneera u
0COOEHHOCTH CTPOSHHUS UX
aTtoMoB. OHU3NUECKHE
cBoiicTBa MeTaioB. CILIaBbI

ITonoxenue metannos B [lepuognyueckoi cucreme
XUMHYECKUX 31eMeHTOB [I. 1. MeHneneena.
Meramueckasi KpucTauIMuecKas pemeTka u
MeTaJuTHYecKass XMMH4YecKas CBS3b.

O6mwme pusznueckue cBoiicTBa MeTauioB. CIiaBbl,
WX cBOMcTBa U 3HaueHue. JlemoHcTparuu. OOpasiisl
CILIaBOB

OmnpesienieHne MOHATUS «METAILTBI.

CocraBneHue XapakTEPUCTUKN XUMUYECKUX 3JIEMEH- TOB-METAJJIOB 110
UX MOJIOKEHMIO B [lepnonnueckoil cucTteMe XUMHYECKHUX JIEMEHTOB
. . MenneneeBa. XapakTepucTHKa CTPOSHHSI U 00IIUX (PU3MUECKUX
CBOMCTB IPOCTBIX BELIECTB-METAIIOB.

OOBbsicHeHHE 3aBUCMOCTH CBOMCTB (WJIM MPEJCKa3aHHe CBOMCTB)
XUMHYECKHX JIEMEHTOB-METAIIOB OT NOJI0KEHHUs B [leproanyeckon
cucreMe xuMuyeckux ieMeHToB [I. 1. Menneneesa.

YcraHOBIEHNE TPUYMHHO-CIIEACTBEHHBIX CBS3E€H MEXKIY CTPOCHUEM
aTOMa, XUMHUYECKOU CBSA3bIO, TUIIOM KPUCTAIUIMYECKON PELIETKH
METAJIJIOB U UX COEAMHEHUH, NX OOUTMMHU PU3NYECKIMHU CBOWCTBaMU

XUMHYECKHE CBOUCTBA
METAJLJIOB

XUMHYECKHE CBOMCTBA METAJIJIOB KaK
BOCCTAaHOBHUTEJICH, a TAK)KE B CBETE UX IOJIOKCHUS
B 2JIEKTPOXUMHUECKOM PsITy HANPSXKEHUM MeTal-
JIOB.

Jemoncrtpanuu. BzanmoaelcTBre METAILIOB C
HEMeTallJIaMH.

JlaGopaTopHble onbIThl. 12. B3aumonelictBue
pPacTBOPOB KUCIIOT U COJIEH C MeTallaMu

Omnpenenenne NOHIATHS «psAJl aKTUBHOCTH METAJIIOB.
XapakTepuCcTUKa XUMUYECKUX CBOMCTB IPOCTHIX BE- HIECTB-METAJLIOB.
OOBsicHeHHE 3aBUCMOCTH CBOMCTB (WJIM MPECKa3aHHe CBOMCTB)
XUMHYECKHX JIEMEHTOB-METAIIOB OT MOJI0KeHUs B [lepnoanyeckon
cucreMe xumuyeckux auieMenToB . M. Menzeneesa.

CocraBneHne MOJIEKYJIIPHBIX YPABHEHUM peaklni, Xa-
PaKTEpU3YIOIIUX XUMUYECKUE CBOMCTBA METAJUIOB U UX COCIUHEHUM:
AJIIEKTPOHHBIX YPAaBHEHHU IPOLECCOB OKUC- JICHUSI-BOCCTAHOBJICHNS,
YPaBHEHUH JJIEKTPOJIUTUYECKON JUCCOLMALINN; MOJIEKYIISPHBIX,
IIOJIHBIX ¥ COKPAIICHHBIX NOHHBIX YPABHEHUN PEAKIUM C y4aCTUEM
JJIEKTPOJIUTOB.

Y cTaHOBIEHHE IPUYMHHO-CIEACTBEHHBIX CBSI3€H MEKIY CTPOCHUEM




aToOMa, XUMHUYECKOM CBSI3bI0, TUIIOM KPUCTAJUIMYECKOW PEIETKU
METAJUIOB U UX COCIMHEHUM, UX XUMUYECKUMHU CBOMCTBAMH.
Habnronenue u onrucanne XMMAYECKOTO SKCIIEPHMEHTA.
[IpencraBienue nudopmanuu B BUje TaOIHII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM uucie ¢ npuMenenuem cpencts M KT

Mertasibl B ipupoje. Ooiue
CIIOCOOBI UX MOTYYEHHUS

Mertaist B ipupoe. Oomue crniocoObl ux
MOJIy4EHUS.

JlaGopaTopHble onbIThI. 13. O3HaKOMIICHHE C
pyaamu xkenesa. 14. OkpammBaHue IaMeHu
COJISIMU TIETIOYHBIX METAIIJIOB

CocraBneHre MOJIEKYJIIPHBIX YPAaBHEHUHN PEaKLUi U AJEKTPOHHBIX
YpaBHEHUI MPOLIECCOB OKUCICHUSI-BOCCTAHOBIICHUS,
XapaKTePU3YIOIIUX CIIOCOOBI MOTYYCHHSI METAJUIOB.

[Toa6op (¢ MOMOIIBIO YUUTEIS ) CIIOBAPEH, SHITUKIIOTIC U,
CIIPABOYHHUKOB, 3JICKTPOHHBIX JIUCKOB U JAPYTUX UCTOYHUKOB
nH(pOopMalui, HEOOXOAUMBIX JUIS PeIlIeHUs] y4eOHbIX 3a/1a4.
Comnocrasnenue nHGOpMAIHH, TOTYYSHHOW U3 Pa3TMIHBIX
HMCTOYHUKOB

[lonsiTHe 0 KOppO3UH
METaJIJIOB

Koppo3sust MmeramioB u criocoObl 60ps0ObI ¢ HEH

Ornpenenenus MOHATUN «KOPPO3US», «XXUMHUECKasi KOPPO3UsI»,
(QNEKTPOXHUMHYECKAS KOPPO3USI».

NnnrocTpatust TOHATHI «KOPPO3US», «XUMUYECKas KOPPO3HUD,
«QIEKTPOXHUMHUYECKass KOPPO3Us» MIPUMEPAMU IIPOIECCOB,
MPOUCXOAAIINX C PA3TUYHBIMU METAJUIaMHU. XapaKTEPUCTHKA
Croco00B 3aIUThl METAIJIOB OT KOPPO3HUH

OO1m1ast xapaKTepUCTHKA dJ1e-
MeHTOB |A rpynmsl.
CoennHeHNs MIEOYHBIX Me-
TaJlJIOB

OO6m1as XxapakTepucTHKa MIEI0YHBIX METAIIJIOB.
Mertamisl B ipupoje. Obmiue crocoObl ux
nonydenusi. Ctpoenue atomoB. lllenounbie
METaJIJIbl — MPOCThIC BellecTBa. BakHele
COCAMHEHHMS IICIIOYHBIX METAJIIOB — OKCHJIBI,
TUAPOKCHJIBI M COJIU (XJIOPHJIBI, KapOOHATHI, CYIlb-
(aTbl, HUTPATHI), X CBOICTBA U IPUMEHEHUE B
HapoJHOM Xo3s1iicTBe. KanuitHbie yioOpeHus.
Hemonctpanuu. OOpa3ibl METOYHBIX U
IEJI0YHO3EMEIIbHBIX METAIINIOB. B3aumoaeiicteue
HATpHsl, JINTHUS C BOJON. B3aumoielicTBre HaTpHs C
KHCJIOPOJIOM

Omnpenenenue NOHATUSA «IIEIOYHbIE MeTauIb». CocTaBlIeHUE
XapaKTEPUCTUKH IIEJTOUYHBIX METAJIIIOB 1O WX TOJIOKEHHIO B
[Tepnonuueckoi cucreme xummuyecknx snemeHToB 1. 1. Menpaeneena.
XapakTeprucTHKa CTPOSHUS M 00IMNX (DU3UIECKUX U XUMHUECCKUX
CBOICTB LIEIOYHBIX METAJUIOB. XapaKTePUCTHKA PUZNYECKUX U
XUMHUYECKUX CBOMCTB OKCHUJIOB U THIPOKCUIOB IIETIOYHBIX METAJIOB.
OObscHEHNE 3aBUCUMOCTH CBOMCTB (MJIH MpeACKa3aHUue CBOWCTB)
HIEJIOYHBIX METAIOB OT HoJioxkeHus B [lepronnueckoii cucreme
xumMuueckux 3yemenToB J[. . Menaeneena.

CocrapieHre MOJIEKYJIAIPHBIX YpaBHEHUH peakiui, xa-
PAKTEPU3YIOMNX XUMUIECKHE CBONCTBA MIEJIOYHBIX METAIIIIOB M MX
COEIMHEHUI: AJIEKTPOHHBIX YPaBHEHUM MPOIIECCOB OKUCIICHUS-
BOCCTAHOBJIEHUS; YPABHEHUM SJIEKTPOJIUTHIECKON JUCCOIUALNY;
MOJIEKYJISIPHBIX, OJTHBIX U COKPAILIEHHBIX HOHHBIX YPaBHEHUN
peaKkuuii C y4aCTUEM DJICKTPOJIUTOB.

VY cTaHoBIEHUE TPUUYUHHO-CIIEICTBEHHBIX CBA3EH MEXAY CTPOCHUEM
aToMa, XUMHUYECKOH CBSI3bI0, TUTIOM KPUCTAJUIMYECKOU PEIIETKU
MIEJTOYHBIX METAJJIOB U UX COSTMHEHUH, UX XUMUYECKUMU
cBOMCTBaMH. BrruncieHus mo XuMuaeckum GopmysiaM U ypaBHCHHUSIM




peaKLII/Iﬁ, HpOTeKaIOH_[I/IX C y‘IaCTI/IeM HICJIOYHBIX MCTAJIJIOB U UX
COEeIUHEHNN

Illenoyno3eMenbHBIC METaT-
np1. CoeIMHEHUS IeJTOYHO-
3eMENIbHBIX

OO6m1ast XxapaKTepruCcTHUKa 3JIEMEHTOB TJIaBHOM
noarpymnmnsl Il rpynmnsl. CtpoeHue aToMOB.
[Iles10uHO3eMENBHBIE METAIIIIBI — MPOCTHIE
BelecTBa. BaxkHeimme coeauHeHUS
IIEJI0YHO3EMEIBbHBIX METAINIOB — OKCHJIBI,
THUAPOKCHJIBI M COJIU (XJIOPH/IbI, KapOOHATHI,
HHUTPATHL, Cylbdathl, (hocdaTel), UX CBOMCTBA U
MPUMCEHEHHUE B HAPOJIHOM XO3SIHCTBE.
JlemoncTpanun. B3aumoieiicTBue Kaablus C
BoAoM. B3anMoaelicTBue Maraus ¢ KUCIOPOIOM.
JlaGopaTropHble onbIThl. 15. B3anmoneiicTBue
Kajblus ¢ Boaou. 16. [lonyyenue rugpokcuaa
KaJIbIIMs B UCCIICIOBAHUE €TO CBOMCTB

OnpeneneHue NOHATUSA «IIETIOYHO3EMETbHBIC METAJLIBIY.
CocrapieHre XapaKTepPUCTUKH IIEIOYHO3EMEIbHBIX METAJIJIOB 10 UX
MoJokeHuto B [leproauyeckoil cucteMe XUMHUYECKUX 3JIEMEHTOB /1.
W. MenneneeBa. XapakTepuCTUKA CTPOSHUS M 00IUX (PU3NIECKUX U
XHMHYECKHUX CBOMCTB IIEIOYHO3EMEIbHBIX METAIIIOB.
XapakTepucTuKa (U3HIYECKUX M XUMUYECKHX CBOMCTB OKCHJIOB U
THIPOKCHJIOB IIEIOYHO3EMENIbHBIX MeTaioB. OObSICHEHHE
3aBUCUMOCTH CBOMCTB (WJIH MpeCKa3aHue CBONCTB)
IEJIOYHO3EMENILHBIX METAJJIOB OT I0JI0KEHUs B I lepuoanyeckoit
cucTeMe xuMuueckux 3jemenToB . Y. Menaeneena.

CocraBneHnue MOJICKYJIIPHBIX YPaBHEHUHN PEaKInid,
XapaKTepU3YIOIIUX XUMHUUECKHUE CBOMCTBA IIEI0YHO3EMETbHbBIX
METAJIJIOB U UX COCJMHEHUN: AJIEKTPOHHBIX YPaBHEHUM ITPOIECCOB
OKHCJICHUS-BOCCTAHOBJICHUSI; YPABHEHUM 2JICKTPOJIUTHUECKON
JIUCCOLMAIIUM; MOJICKYJISIPHBIX, TTOJIHBIX U COKPAILCHHBIX HOHHBIX
ypaBHEHUH peakIuii ¢ y4aCTUEM DJICKTPOJIUTOB.

YcranoBineHHE MPUYUMHHO-CIICICTBEHHBIX CBI3€M MEXAY CTPOCHHUEM
aToMa, XMMHYECKOM CBA3BIO, TUTIOM KPUCTATINYECKON PEIIETKH
IIEI0YHO3EMEIbHEIX METAJIOB M UX COCOUHEHHI, X XUMHUUCCKUMU
cBoricTBamu. HaOmmroieHne n onucaHue XMMHUYIECKOTO IKCITIEPUMEHTA.
Brruucnenus mo xumMmuueckum GopMysaM U YpaBHEHHSIM PEaAKIUi,
MIPOTEKAIOIIUX C YYACTHEM IIETOYHO3EMEIIbHBIX METAIOB U UX
COCOUHCHUH

AJIFOMUHHUHA U €T0
COEeIUHEHUS

CrpoeHue aToMa, GU3NYECKUE U XUMUYECKHE
CBOMCTBA aJIIOMHUHMS KaK POCTOT0O BEUIECTBA.
CoenuHeHus aTlOMUHUS — OKCUJ M TUIPOKCU, UX
amdoTepHbIi Xapaktep. Baxxneiiue conu anto-
MuHus. [I[puMeHeHne amoMUHUS U €ro
COECIMHEHU.

JIaboparopusbie onbIThL. 17. [Tomyuenue
TUAPOKCH/IA aJTFOMUHMS U UCCIIEJOBAHUE €TI0
CBONCTB

CocraBiieHre XapaKTepUCTUKH aJTIOMUHUS TI0 €ro MOJI0KEHHUIO B
IIepnonnueckoi cucreMe xumuueckux anemeHTos J[. M. Mennaeneesa.
XapakTepuCcTUKa CTPOEHUS, (PU3MUECKUX U XUMHUUYECKHX CBOWCTB
QTFOMUHHUSL.

XapakTepucTuka GU3NIECKUX U XUMUYECKUX CBOMCTB OKCHIA U
THJIPOKCH/IAa AITFOMUHHSL.

OOBsicHeHHE 3aBUCMOCTH CBOWCTB (WJIM MPEICKa3aHUE CBOICTB)
AIIFOMHUHMS OT MoJ10xkeHus B [lepuonnyeckoil cucreMe XUMUYECKUX
anemenToB 1. . Meneneena.

CocTaBiieHHEe MOJIEKYJIIPHBIX YpaBHEHUM peakuui, Xa-
PaKTEPU3YIOINX XUMUYECKUE CBONCTBA AJIFOMUHMUSI U €TI0
COCIMHEHUN: DJIEKTPOHHBIX YPAaBHEHUH IPOLIECCOB OKUCIICHHUSA-
BOCCTAHOBJIEHMSI; YPABHEHHH 3JI€KTPOIUTUYECKOM TNCCOLMALINN;




MOJIEKYJISIPHBIX, TIOJIHBIX U COKPALLEHHBIX HOHHBIX YPaBHEHHI
peakmil C y4aCTHEM JIEKTPOIUTOB.

YcraHoBIeHHE IPUYUHHO-CIIEICTBEHHBIX CBI3€M MEXAY CTPOCHUEM
aTOMa, XUMUYECKOMU CBSI3bI0, TUIIOM KPUCTAJUIMYECKON pEelIEeTKH
ATIOMUHUS U €r0 COEAUHEHH, €r0 XUMHYECKUMH CBOMCTBaMHU.
Habmtoienue 1 onucanre XMMUYECKOTr0 SKCIIEpUMEHTa. Beruucienus
M0 XUMUYECKUM (OpMyJIaM B YPaBHCHHSIM PEAKIIUi, TPOTEKAIOIIHNX C
Y4aCTHEM AIFOMUHUS U €r0 COCMHEHUN

Kemes3o u ero COCIUHECHUA

Crpoenue aToMa, GU3NYECKUE U XUMUYECKHE
CBOICTBa kKeJe3a Kak MPOCTOro BEIeCTRa.
I'enernueckue pszbl Fe?* u Fe*". Baxueiimmue comu
xKelesza. 3HaueHUE Kere3a U ero COeIMHEeHUH s
MPUPOABI K HAPOJHOT'O XO35MCTBA.
JlemoHcTpanuu. B3anmozeiicTBre MeTamioB ¢
HeMeTayiamu. [lorydeHre THIPOKCHIOB Kele3a
(IT) u (III). JlTabopaTopHble onbIThI. 18. B3anmo-
NeiCTBHE Kee3a ¢ COJITHON KUCIOoTOu. 19.
[Tonyuyenune ruapoxcuon xenesa (I11) u (III) n
W3YyYECHHUE UX CBOWCTB

CocrapieHre XapaKTCPUCTUKH JKeJie3a IO ero MOJIOKEHHIO B
[Tepuoanueckoii cucreme xumudeckux 3smemeHToB J1. 1. Menneneena.
XapakTepucTuKa CTpOSHUs, PU3NICCKUX U XUMHUECKUX CBOWCTB
Kelesa.

XapakTepucTuKa (U3UUYECKUX ¥ XUMUYSCKHX CBOMCTB OKCHJIOB H
THAPOKCHJIOB XKeje3a.

OOBsicHEeHNE 3aBUCUMOCTH CBOMCTB (MJIH MPEACKa3aHUE CBOWCTB)
)Kesie3a OT mojioskeHus B Ilepronyueckoii cucteMe XuMHYECKUX
sanemenToB J[. 1. MenpaeneeBa. CocTaBieHHE MOJIEKYIISIPHBIX
YpaBHEHUH pEaKIUid, XapaKTEPU3YIOITUX XUMUUECKHE CBOMCTBA
KeJe3a U €ro COCIMHEHHI: JIEKTPOHHBIX YpaBHEHUH ITPOIIECCOB
OKHCJICHUS-BOCCTAHOBJICHUSI; YPABHEHUM SJICKTPOJIUTHUECKOM
JIMCCOITMAIIAN; MOJICKYJISIPHBIX, TOTHBIX M COKPAIIIEHHBIX HOHHBIX
ypaBHEHUH peakIuii ¢ y4aCTUEM DJIEKTPOJIUTOB.

YcraHoBneHrne TPUIHUHHO-CIIEACTBEHHBIX CBSI3€H MEXKIY CTPOCHHEM
aToMa, XUMHUYECKOH CBSI3bI0, TUTIOM KPUCTAJUTMYECKONU PEIIeTKU
’Kene3a U €ro COSIMHEHN, er0 XUMHYSCKIMH CBOMCTBAMHU.
HalGnronenue u onrcanre XUMHYECKOTO SKCIIEPUMEHTA. Berancnenus
M0 XUMHYECKUM (HOpMyJIaM U YPaBHEHHSIM PEAKIIUN, TPOTEKAIONIUX C
Y4aCTHEM JKeJle3a U €r0 COeTMHEHUI

O06001IeHre 3HaHUH IO TEME
«MeTtaiibl»

Boruncnenus mo xumuueckuM (GopMysiaM U ypaBHEHUSIM PEaKIuii,
IIPOTEKAIOIIUX C YYACTHEM METANIOB U UX COCTUHEHUI.
[IpencraBnenne nndopmanuu no reMe «MeTaishy B BUJE TaOIHII,
CX€EM, OIIOPHOr'0 KOHCIIEKTA, B TOM YHCIIE C IPUMEHEHUEM cpeacTs U
KT.

[ToHnMaHMe TPUYMH CBOETO HEeyclexa U HaXOXKJeHHUE CIIOCO00B
BBIXOJIa U3 3TOM CUTYyalluH

KonTposnbnas
paboTtaNe2«MeTaibi»




TEMA 2. IPAKTUKYM 1. «CBOHCTBA METAJIJIOB U UX COEUHEHUM» (2 uaca)

Pemenue skcne-
PUMEHTAIBHBIX 3a]1a4y Ha
pacno3HaBaHUE U MOJyYECHUE
COCIMHEHHI METAINIOB

Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4 Ha
paciio3HaBaHUEC U ITOJIYYCHUEC COGI[I/IHCHI/Iﬁ
METAaJlJIOB

DKCMepUMEHTAIBHOE UCCIIEIOBAaHUE CBOMCTB METAJIJIOB U UX
COCTMHEHUH, pelIeHUE IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeME
«MeTtajuibi».

Pabota ¢ mabopaTtopHbIM 000pPYIOBAaHHEM M HarpeBaTeIbHBIMU
puOOpaMu B COOTBETCTBUU C IIPaBUIaMHU TEXHUKH O€30MaCHOCTH.
HaGnronenue cBOMCTB METAJIJIOB M UX COCIUHEHHH U SIBJICHUH,
MIPOUCXOIAIIUX C HUMH.

Onrcanne XUMHUYECKOTO AKCIIEPUMEHTA C TTIOMOIIBIO €CTECTBEHHOTO
(PyCCKOTO U POJTHOTO) SI3bIKA U S3bIKA XUMHH.
dopMyIHpOBaHUE BHIBOJIOB 1O Pe3ysIbTaTaM MPOBEICHHOTO
AKCIICPUMEHTA.

Omnpenenenue (MCXos U3 YI4eOHOM 3a1a4n) HEOOXOAUMOCTH
WCITOJIH30BaHUSI HAOIOICHUS UITH DKCIIEPUMEHTA

TEMA 3. HEMETAJLIBI (25 uacos )

OOm1ast xapaKTepUCTHKA
HEMETAJJIOB

OO0mas xapakTepUCTHKa HEMETAIIIOB: MOJIOKEHHUE B
Ilepuonnyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa, 0COOEHHOCTH CTPOCHUS
aTOMOB, 3JIeKTpooTpuuaTensHocTh (D0) Kak Mepa
«HeMeTaimmaHocTy, psia D0. Kpucrannuueckoe
CTPOEHHUE HEMETAJUIOB — MPOCTHIX BEILIECTB.
Annorponus. PU3nyecKue CBOWCTBA HEMETAIIIOB.
OTHOCHUTENBHOCTD MOHATUHN «META» U
«HEMETAaJ»

OrnpesenieHust MOHATUM «HEMETAJUIBI», «TaJIOTCHBD», «aJUIOTPOITHBIC
BUJIOM3MEHEHHUS.

XapakTeprucTHKa XUMHUYECKHUX JIEMEHTOB-HEMETAIIJIOB: CTPOSHHUE,
¢du3nveckue cBoiicTBa HeMeTauioB. CoCcTaBIICHHE Ha3BaHHUI
COEIMHEHUI HEMETaIOB 1O (hopMylie U UX (GopMyII [0 Ha3BAHUIO.
OOBsICHEHNE 3aBUCUMOCTH CBOMCTB (HMJIH MPECKAa3bIBAHUE CBOMCTR)
XHUMUYECKHX 3JIEMEHTOB-HEMETAIIOB OT ITOJI0KCHHS B
[Tepnonuueckoi cucreme xummuyecknx snemeHToB 1. 1. Menpaeneena.
YcraHoBneHrne MPUIUHHO-CIIEACTBEHHBIX CBSI3€H MEXKIY CTPOCHHEM
aToMa, XUMHUYECKOH CBSI3bI0, TUTIOM KPUCTAJUTMYECKON PEIIeTKU
HEMETAJUIOB U UX COCTMHEHUM, UX (U3UUYECKUMU CBONCTBAMU.

B nuanore ¢ yunrenem BeIpabOTKa KPUTEPUEB OLICHKH M ONIPECIICHHE
CTEIEHH! YCTIEITHOCTH BBITIOJIHEHHS CBOCH pabOThI M pabOTHI BCEX,
UCXO/IS U3 UMEIOLUXCSl KPUTEPUEB, COBEPILIEHCTBOBAHUE KPUTEPHUEB
OLIEHKH ¥ UX HCIOJIL30BaHUE B XOJI€ OLICHKU M CaMOOIIEHKH

OO01IMe XUMHYECKHE
CBOICTBA HEMETAJIJIOB.
Hewmeraisl B mpupoe u
CHOCOOBI MX MOTyYEHUs

O6H_II/IC XMMHYECKHE CBOMCTBA HEMETAIJIOB

XapakTepuCTUKa XUMHUYECKHUX 3JIEMEHTOB-HEMETAINIOB: CTPOCHHUE,
¢busznveckue cBoiicTBa HeMeTaioB. CocTaBieHUE HA3BaHUI
COEIMHEHUH HEMETAJUIOB 10 GopMyIie U UX GOpMyJI IO Ha3BaHUIO.
CocTaBiieHHEe MOJIEKYJIIPHBIX YpaBHEHUM peakuuid, xa-
PaKTEPU3YIOIUX XUMUYECKHE CBOMCTBA HEMETAJUIOB U UX
COEIMHEHUH, 3JIEKTPOHHBIX YPaBHEHUH MPOLECCOB OKUCICHUS-
BOCCTAaHOBJICHUA.

Y cTaHOBIEHNE NPUYUHHO-CIIEICTBEHHBIX CBA3EH MEXIY CTPOCHHEM




aToOMa, XUMHUYECKOM CBSI3bI0, TUIIOM KPUCTAJUIMYECKOW PEIETKU
HEMETAJUIOB U UX COETMHEHMM, X XUMUYECKUMHU CBOMCTBAMH.
BeImonHeHne pacueToB 0 XUMHYECKUM (DOpMyiaM U ypaBHEHUSIM
peakiyil, MPOTEKAIIINX C YYaCTUEM HEMETAJUIOB M UX COETMHEHUI

Bonopon

[Tonoxxenue Bomopoaa B [lepuoauyeckoit cucreme
xumuueckux 3yemenToB 1. . Meneneena.
Crtpoenue aToma 1 MOJIEKyJIbl. DU3NUYECKHE U
XUMHUYECKHUE CBOMCTBA BOJIOPO/IA, €r0 MOJYYCHHUE U
MIPUMEHEHHE.

Jlab6opaTophsbie onbIThl. 20. [Tonyuenue u
pacro3HaBaHue BOJAOPO/Ia

XapakTepucTuka BOAOPO/a: CTpoeHHe, (U3NUECKUE U XUMUYECKUE
CBOMCTBA, MOJIyuyeHHe U nmpuMeHeHue. CocTtaBieHe Ha3BaHUH
coeIMHEHUH BoJIopoaa 1o popmyse U ux Gopmys MO HA3BAHHUIO.
OOBsicHEeHNE 3aBUCUMOCTH CBOUCTB (WUJIU MPECKA3bIBAHUE CBOWCTB)
BOZIOPOJA OT NoJIokKeHUs B [lepnonnueckol cucreMe XuMUYECKUX
anemenTtoB J[. 1. MenpaeneeBa. CocTaBiieHHE MOJICKYJISIPHBIX
YPaBHECHUI PEaAKIMM, XapaKTePpU3yIOIUX XMMHUYECKHIE CBOMCTBA
BOJIOPO/IA, 3JIEKTPOHHBIX YPABHEHHM MPOLECCOB OKUCICHUS -
BOCCTAHOBJICHUST; MOJICKYJIIPHBIX, MMOJTHBIX U COKPAILIEHHBIX HOHHBIX
YPaBHEHU PEaKLUi C y4aCTHEM 3JIEKTPOJIMTOB. Y CTAHOBJIEHUE
MPUYUHHO-CIICACTBEHHBIX CBSI3€HM MEXKy CTPOCHHEM aToMa,
XUMHUYECKOH CBA3BIO, TUIIOM KPUCTAUIMUECKOU PEIIETKH BOAOPOa,
ero (PM3MYECKUMH U XUMUYECKUMH CBOWCTBAMH.

Habmroienue u onucanre XMMHUYECKOT0 AKCIIEPUMEHTA 110
pacro3HaBaHUIO BOJOPO/IA.

BrimonHeHne pacueToB M0 XMMHYECKUM (hOpMYyTIaM U ypaBHEHUSIM
peaKkuuii, MPOTEKAIOIINX C YYaCTUEM BOJIOPOJAA U €r0 COETMHEHU I

Bonma

Crpoenue monekyinbl. BonoponHas xumuueckas
cBsA3b. PU3HUECKUE CBOWCTBA BOABI. AHOMAINH
CBOMCTB BOJBL. [ napoduiabHbie U THAPOGOOHBIE
BellecTBa. XMMUYECKUE CBOWCTBA BoAbl. Kpyro-
BOPOT BOJIbI B pupoze. Bogoouncrka. Aspanus
BO/bl. beITOBBIE (QUIBTPHI. MUHEpalIbHBIE BOJIBI.
JluctunnupoBaHHas

BOJIa, €€ MojJy4yeHue U npumenenue. JlaboparopHeie
onbIThl. 21. MccnenoBanne NoBEpXHOCTHOTO
HaTsDKEHUs BOJbI. 22. PacTBopeHne nnepMaHraHara
KaJIsl WK MEAHOTO KyIIopoca B BOJE.

23. I'maparanust 00e3BOXKEHHOI0 cyib(haTa Meau
(11). 24. V3roToBiieHHE TUIICOBOTO OTIEYaTKa. 25.
O3HakOMJIEHHE ¢ KOJUIEKIIHEN OBITOBBIX (PUIIBTPOB.
26. O3HaKOMJIEHUE C COCTABOM MUHEPAIbHOM BOJIbI

XapakTepucTuka BOJIbI: COCTaB, GU3NUECKUE U XUMHUECKHUE CBONCTBA,
HaxO0’JIEHUE B MpUpoJie U npuMeHeHue. COoCcTaBIECHUE MOJIEKYIISIPHBIX
YpaBHEHUH PEAKIUi, XapaKTEPU3YIOIIUX XUMHUYECKUE CBOMCTBA BOJIBI,
AJIEKTPOHHBIX YPaBHEHUN MPOLIECCOB OKUCIICHUS- BOCCTAHOBJICHUS.
YcranoBineHHE MPUYUMHHO-CIIEICTBEHHBIX CBSI3€M MEXAY XUMUYECKOU
CBSI3bI0, TUIIOM KPUCTAJTIMYECKOW peIIeT-

KU BOJIBI, €€ (PU3UUECKIMH U XUMHUECKUMHU CBOMCTBAMHU.
BrimotHeHNE pacyeToB 0 XUMHUYECKUM (GOpMYyJIaM U YPaBHEHHUSIM
peaKuuii, MPOTEKAOIINX C YYaCTUEM BOJIbI




l"anorensr OO01mast xapaKTepUCTUKA TAIOTEHOB: CTPOCHHE XapakTepucTHKa ralloreHOB: CTPOeHHE, (PU3NUECKUe U XUMUYECKUE

aTOMOB; MPOCTHIE BEIIECTBA U OCHOBHBIE CBOMCTBA, NOJIy4eHue U npumeHeHue. CoctaBieHUE Ha3BaHUI
COEMHEHHMS TAIOTEHOB, UX cBoMCcTBa. KpaTtkue COCTMHEHUH TajoreHoB 1Mo Gopmyse u UxX GopMyJ IO HA3BAHUIO.
CBEZICHHUS O XJIope, OpoMme, PTope U noje. OObscHeHne 3aBUCHMOCTH CBOMCTB (WJIU MPECKa3bIBAHUE CBOWCTB)
[IpumeHneHne rajJloreHoB U UX COEUHEHUH B rajJOreHoB OT MOJ0KeHUA B [Ilepuoandeckoil cucteMe XMuMHUYECKHUX
HApOJHOM XO3SICTBE. anemenTtoB J[. . MenpaeneeBa. CocTaBiieHHE MOJICKYJISIPHBIX
Hemonctpanuu. O0pasibl raJoreHoB — MPOCTHIX YPaBHEHUI PEaKUUii, XapaKTEPU3YIOIIUX XUMHUYECKUE CBOMCTBA
BellecTB. B3anMozeicTBre rajloreHoB ¢ HAaTpUeM, | FaJOr€HOB, JIEKTPOHHBIX YPABHEHUN MTPOLIECCOB OKHUCIICHHUS -
afOMUHIEM. BBITeCHEHHE XJIOpOM OpoMa MM oA | BOCCTAHOBJICHHUS.

13 pacTBOPOB UX COJIEH VY cTaHOBIEHNE TPUYUHHO-CIIEICTBEHHBIX CBA3EH MEXIY CTPOCHUEM

aToMa, XUMHUYECKOM CBSI3bIO, TUIIOM KPUCTAJUIMYECKONW PEIIETKU
rajloreHoB, ero (GU3NYeCKUMH U XUMUYECKUMU CBOMCTBAMHU.
BeImonHeHNE pacyeToB MO0 XUMMHYECKUM (DOpPMYIIaM U ypaBHEHUSM
peaKuuii, MPOTEKAOINX C Y4aCTUEM I'aJIOT€HOB

CoennHeHns rajJoreHoB OcCHOBHBIE COEJUHEHMSI TAJIOT€HOB: XapaKkTepuCTUKA COEIMHEHUH rajloreHoB: COCTaB, (pU3UYECKHE U
raJIOT€HOBOIOPOABI, COJIM FaJIOr€HOBOAOPOJHBIX XUMHUYECKHE CBOMCTBA, ITOJIyYEHUE U IPUMEHEHUE.
KHCJIOT. CocraBieHue Ha3BaHUN COeAMHEHUI rajloreHoB 1o (popMmyse U ux
HemoHncTpanuuu. O6pa3ibl NPUPOIHBIX COSAUHEHUN | (hOPMYII [TO Ha3BAHUIO.
XJiopa. CocraBiieHHE MOJIEKYJIIPHBIX YPaBHEHUN peakLuid, Xa-
JlaGoparopHble onbIThl. 27. KauecTBeHHas peaklius | paKTepU3YIOLUIMX XUMUYECKHE CBOICTBA COEAMHEHNI TaJIOT€HOB,
Ha TaJOT€HU/1-HOHBI JJIEKTPOHHBIX YPaBHEHUM IIPOLIECCOB OKUCIICHUA-BOCCTAHOBIICHHUS;

YpPaBHEHUH 3JIEKTPOTUTHYECKON JUCCOIUALINHI; MOJEKYIISPHBIX,
MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUM PEAKIM C y4aCTUEM
JJIEKTPOJIUTOB.

YcranoBineHHe NPUYUMHHO-CIIEICTBEHHBIX CBSI3€M MEXAY XUMUYECKOU
CBSI3b10, TUIIOM KPUCTAJIMYECKOU PELIETKH COEINHEHUM TaJIOTEHOB,
X GU3MYECKUMHU U XUMUYECKUMHU CBOMCTBAMH.

Habmroienue u onucanne XMMHUYECKOT0 DKCIIEPUMEHTA TI0
pacro3HaBaHUIO XJIOPHUI-, OPOMHU/I-, HOJIUI-NOHOB. BrITToTHEHNE
pacueToB MO XUMHUUYECKUM (HOpMyTiaM U YPaBHEHUSM PEaKIIHid,
MPOTEKAIOIIUX C YIACTUEM COCTMHEHUM TaJOr€HOB




Kucnopon

CrtpoeHue aToMa U aJIOTPOIUs KUCTIOPOIa;
CBOWCTBA M IPUMEHEHHE €TO aJTOTPOITHBIX
moaudukanmii. JlaboparopHbie ONbITHL. 28.
[Tonmy4yenue u pacro3HaBaHHE KHCIOPOAA

XapakTepHucTHUKa KICIOPOa: CTPOSHUE, aJUIOTPONHs, PU3NIeCKUe U
XUMHUYECKHE CBOMCTBA, MOJIyYeHHUE U IPUMEHEHHUE aJlIIOTPOITHBIX
moaudukanmii. CocTaBieHHe HA3BAHHU COCTMHEHUHN KUCIOPOa 110
dbopmyse u ux GopmMys1 o Ha3BAHUIO.

OOBbsicHEeHNE 3aBUCUMOCTH CBOUCTB (WJIU TMPECKA3bIBAHUE CBOWCTB)
KHCIIOpO/ia OT MoJioxkeHus B [lepuoanueckoit cucteMe XMMHUUECKUX
anemenToB J[. 1. MenaeneeBa. CocTaBieHrEe MOJIEKYJIISIPHBIX
YpaBHEHUH peakiii, XapaKTepu3yIOIINX XUMHUUECKHUE CBOMCTBA
KHCJIOPO/JIa, JIEKTPOHHBIX YpaBHEHUHN MPOLIECCOB OKUCIICHUS -
BOCCTAHOBJICHHUSI.

YcraHoBieHre TPUYUHHO-CIIEACTBEHHBIX CBSI3€H MEXKIY CTPOCHHEM
aToMa, XUMUYECKOU CBSI3bI0, TUTIOM KPUCTAIIIMYECKON PEIIETKH
KHCJIOPO/JIa, €r0 (PU3NYECKUMU U XUMUYECKUMH CBOMCTBAMHU.
BrimonHeHne pacueToB Mo XMMHYECKUM (hOpMYyTIaM U ypaBHEHUSIM
peaxkiuii, NPOTEKAIIIMX C Y4aCTUEM KHCI0poJa

Cepa, eec pusnueckue u
XUMHYECKHUE CBOMCTBA

CtpoeHue aToMa U aJUIOTPOIUS CEpPhl; CBOWCTBA U
MIPUMEHEHUE POMOMYECKON CEpPHI.
JlemoncTpauuu. B3anmoneiictBue cepsl ¢
MeTaJlJIaMH, BOJJOPOJIOM U KHCIIOPOAOM.
JIaGopartopHsble onbITHL. 29. ['opeHue cepbl Ha
BO3JIyX€ U B KUCIIOPOJE

XapaKTepucTHUKa Cephl: CTPOCHHE, aJUIOTPOIHS, PU3NIECKHUE U
XHUMHUYECKHUE CBOMCTBA, MOJYYCHHUE U TPUMEHEHHUE.

CocraBiieHne Ha3BaHUN COETUHEHHI cephl 0 PopMysie U UX GopMyI
M0 Ha3BaHMIO.

OOBsICHEHNE 3aBUCUMOCTH CBOMCTB (MJIM MTPEICKA3bIBAHUE CBOMCTR)
cephl OT noJjiokeHus B [lepuoguyeckoil cucTeMe XUMUYECKHX
snemeHToB /I. 1. Menpaeneena.

CocraBiieHHEe MOJIEKYJIIPHBIX YpaBHEHUH peakiui,
XapaKTEPU3YIOLIUX XUMUUECKHAE CBOMCTBA CEPBI, IJIEKTPOHHBIX
ypaBHEHUH MPOIIECCOB OKUCIICHUSI- | BOCCTAHOBIICHUS.

Y cTaHOBJIEHHE TPUUYUHHO-CIIEJCTBEHHBIX CBI3€M MEXKIY CTPOCHUEM
aToMa, XUMHUYECKOM CBSI3bI0, TUTIOM KPUCTAJUIMYECKON PEIIETKU CEPHI,
e¢ PU3UYECKUMHU U XMMUYCCKUMH CBOMCTBaMH.

BrimmontHeHNE pacueToB 0 XUMHYECKUM (HOpMYyJIaM U yPaBHEHHSIM
peaKuuii, MPOTEKAOIINX C YIaCTUEM CEPBI

CoennHeHus cepbl

Oxcuppl cepol (IV) u (VI); ux nonyuenue,
CBOMCTBa M IPUMEHEHHE

XapakTepHucTuKa COeIMHEHUN Cephl: COCTaB, (PU3NUECKUE U
XUMUYECKHE CBOMCTBA, MTOIIy4YEHUE U IPUMEHEHUE.

CocraBrieHne Ha3BaHUN COETUHEHMI cephl 1o popmyrie U ux Gopmyin
10 HA3BAHMUIO.

CocTaBiieHnEe MOJIEKYJIIPHBIX YpaBHEHHUH peakuui,
XapaKTepU3YIOLIUX XUMHUECKHE CBOMCTBA COCIMHEHUN CEPBI,
AIIEKTPOHHBIX YPAaBHEHUH MIPOLECCOB OKUCICHUA-BOCCTAHOBIICHUS;
YPAaBHEHUH JJIEKTPOJUTUYECKON NUCCOLUALINH; MOJIEKYJISIPHBIX,




IIOJIHBIX U COKPAILLEHHBIX HOHHBIX YPABHEHUHN PEAKLUN C y4aCTUEM
JJIEKTPOJIUTOB.

YcraHOBIEHUE TPUYMHHO-CIIEACTBEHHBIX CBI3EH MEXAY XUMUYECKOU
CBA3bI0, TUIIOM KPUCTAJUIMYECKOM PEIIETKH COEAUHEHNN CEPBI, UX
(U3NYECKUMHU ¥ XUMUYECKHMHU CBOWCTBAMH

CepHas KHCIIOTa Kak
AJIEKTPOJIAT U €€ COJIU

CepHas KUCIIOTa KaK JIEKTPOIIUT U €€ COJH, X
MIPUMEHEHHE B HAPOIHOM XO3SICTBE.
Jemonctpanuu. OOpa3ibl IPUPOIHBIX COCTUHCHUM
cepbl. OOpa3Ibl BAXKHEHIINX JIJIs1 HAPOJTHOTO
X035IMCTBA CYNIb(aTOB.

JlaGopatopusie onbIThl. 30. CBoiicTBa
pa30aBICHHON CEPHOM KUCIIOTHI

XapaKkTepuCTUKA CEPHOIM KUCIIOTHI: COCTaB, (U3UUECKUE U
XUMHUYECKHE CBOMCTBA KaK AJIEKTPOJIUTA.

CocraBneHue MOJICKYJIIPHBIX YpaBHEHUHN peakiui, Xa-
PaKTEpU3YIOIIHUX XUMUYECKHUE CBOMCTBA CEPHOUN KUCIIOTBHI,
AJIIEKTPOHHBIX YPAaBHEHUU MPOIIECCOB OKUCIICHUS-BOCCTAHOBIJICHHS;
MOJICKYJIAPHLBIX, IIOJIHBIX U CO-

KpallE€HHbIX HOHHBIX YPABHEHUHN PEAKLUN C y4aCTUEM 3JIEKTPOJIUTOB.
YcranoBnenue IIPUYHMHHO-CICACTBCHHBIX CBsI3eH MCXKAY XUMHYECKOH
CBSI3b10, TUIIOM KPUCTAJUIMYECKOM PEIETKH CEPHOM KUCIIOTHI, €€
q)I/IBI/I‘-ICCKI/IMI/I 1 XUMHYECKUMHU CBOMCTBAMHU.

Habmroienue u onucanre XMMHUYECKOT0 AKCIIEPUMEHTA 110
pacro3HaBaHMIO CyIb(paT-HOHOB

CepHas KHCIIOTa Kak
okucnurenb. [lonyuenue u
IIPUMEHEHNE CEPHOU
KHCIIOTHI

CepHaﬂ KHCJIOTAa KaK OKHCJIHUTCIIb. HpOI/IBBOIICTBO
CepHOﬁ KHCJIOTBI U €€ IIPUMCHCHUC

CocraBneHne MOJICKYJIIPHBIX YPaBHEHUN peaklnii, xa-
PAKTEPU3YIOIINX XUMUYECKUE CBOMCTBA CEPHOM KUCIIOTHI KaK
OKHCJIUTEIIA, SJICKTPOHHBIX ypaBHCHI/Iﬁ MponeCcCOB OKUCICHUA-
BOCCTAHOBJIEHUS.

XapakTepuCTHKa MOJyYECHHS U IPUMEHEHHS CEPHON KHMCIIOTHI.
BrimonHeHne pacueToB M0 XMMHYECKUM (DOpMYyTIaM U ypaBHEHUSIM
peaKkuuii, MPOTEKAOIINX C Y4aCTUEM CEPHOM KHCIIOTHI

A30T 4 ero cBoONcCTBa

CTpOGHI/Ie aToMa 1 MOJICKYJIBI a30Ta, CBOMCTBa
a30Ta KakK IMPOCTOro BEIICCTBA

XapakTepuCTUKa a30Ta: CTPOEHUE, (HPU3NYECKHE U XUMHUECKUE
CBOMCTBA, oTydeHue u npumeHeHue. CoctaBieHUEe Ha3BaHUI
COeZIMHEHUH a30Ta 1o Gopmyie u ux GopMys Mo Ha3BaHMIO.
OObscHEeHnE 3aBUCHMOCTH CBOMCTB (WJIM MPECKa3bIBAHUE CBOWCTB)
a3oTa OT nosnoxeHus B [lepuoanyeckoil cucteMe XUMHUYECKUX
anemeHToB J[. 1. MenaeneeBa. CocTaBieHNE MOJIEKYIISPHBIX
YPaBHEHUH PEAKIMi, XapaKTepU3YIOIINX XUMUUECKNE CBOICTBA a30Ta,
AIIEKTPOHHBIX YPaBHEHUN MPOLIECCOB OKUCICHUSI-BOCCTAHOBIICHUSI.
YcTaHOBIEHNE IPUUMHHO-CIIEACTBEHHBIX CBSI3€H MEKIY CTPOEHUEM
aToMa, XUMUYECKOM CBSI3bI0, TUTIOM KPUCTATIMYECKON PEIIETKU a30Ta,
ero (pu3MUEeCKUMH U XUMHUYECKUMH CBOICTBaMHU.

Beinonuenue pacueToB o XMMU4YECKUM (OpMysIaM U YpaBHEHUSAM
peaxiuii, IpOTEKAaIIMUX C YYaCTUEM a30Ta-

AMMHaK 4 ero cBOMUCTBA.

AMMUaK, CTPOCHHUE, CBOMCTBA, OJIYYEHHUE U

XapaKTepucTUKa aMMHaKa: cocTaB, (PU3HUECKUe U XUMUYECKHE




Coim aMMOHUSA

INPpUMCHCHUC. Comn dAMMOHMHA, UX CBOIiCTBa U
npumMenenue. Jlabopatopusie onbIThl. 31. U3yuenue
CBOMCTB aMmMuaka. 32. PacriozHaBanue coieit
aMMOHHUS

CBOMCTBA, MostydeHue u npumeHeHue. CoctaBieHue Ha3BaHUI comeit
aMMOHUS 110 opMyIie U uxX HOpPMYJT IO Ha3BAHHUIO.

CocraBneHue MOJIEKYJISIPHBIX YpaBHEHUHN peakuui, Xa-
PaKTEpU3YIOIINX XMMUYECKHE CBOMCTBA aMMHAKa U COJIEW aMMOHUS,
AJIEKTPOHHBIX YPaBHEHUM MPOIIECCOB OKUCICHUS-BOCCTAHOBIJICHHUS;
YPaBHEHUH 3JIEKTPOJUTUYECKON AUCCOLMALINH; MOJIEKYIISPHBIX,
MOJIHBIX M COKPAILEHHBIX MOHHBIX YPAaBHEHUHN PEaKLUN ¢ y4acTUEM
3EKTPOJIUTOB.

VYcraHoBieHrne TPUYUMHHO-CIIEACTBEHHBIX CBSI3eH MEXKIY XUMUUYECKON
CBSI3bI0, TUIIOM KPUCTAJUIMYECKOM pElIETKH aMMHaKa U COJIeH
aMMOHUS, UX (PU3NICCKIMH U XUMHYECKUMH CBONCTBAMH.
Habmroienue u onucanre XMMHUYECKOT0 AKCIIEPUMEHTA 110
pacro3HaBaHUIO0 HOHOB AMMOHHSI.

BrinmonHeHue pacueToB M0 XUMHYECKUM (popMysiaM U YpaBHEHUSAM
peaKIyii, MPOTEKAIOIINX C YYaCTHEM aMMHUaKa

Okxcupasbl a3oTa. A30THas
KHCJIOTA KaK JIEKTPOJIHT, €€
MIPUMCHCHHE

Oxcuppl azota (11) u (1V)

A30THas KUCII0Ta KaK 3JIEKTPOJIUT, €€ CBOWCTBA U
npumenenue. Jlemonctpauuu. O6pasibl
BOXHEUIIUX ISl HAPOJHOTO X035 CTBA HUTPATOB.
JIaboparopHsbie onbIThL. 33. CBOMCTBA
paz0aBIIEHHON a30THOM KHUCTIOTHI

XapaKkTepuCTUKa OKCUJIOB a30Ta: COCTaB, (PU3MUYECKUE U XUMUYECKUE
CBOMCTBA, MostydeHue u npumeHeHue. CoctaBjieHue Ha3BaHUI
OKCHJIOB a30Ta 110 (popmyiie 1 ux GopMyi 1o Ha3BaHHUIO.
CocTaBiieHHEe MOJIEKYJIIPHBIX YpaBHEHUH peakiuid, Xa-
PaKTEpU3YIOIIHUX XUMUYECKUE CBOMCTBA OKCHUIOB a30Ta,3JICKTPOHHBIX
YPaBHEHUH MTPOLIECCOB OKHUCIICHUSI- BOCCTAHOBIICHHUS; MOJIEKYJISIPHBIX,
IIOJIHBIX Y COKPAILLEHHBIX HOHHBIX YPABHEHUN PEAKLIUN C y4aCTUEM
AJIEKTPOJIUTOB.

YcTaHOBIEHUE TPUYUHHO-CIIEACTBEHHBIX CBA3EH MEXAY XUMUYECKON
CBSI3bI0, TUIIOM KPUCTAJUIMYECKOM PEIETKH OKCUIOB a30Ta, €ro
(bU3NYECKUMHU U XUMUYECKHMH CBOMCTBAMH.

XapakTepucTuka a30THOM KUCIIOTHI: COCTaB, PU3NUECKUE U
XUMUYECKHE CBOMCTBA KaK JJIEKTPOJIUTA, IPUMEHEHHE.

CocraBneHne MOJIEKYJIIPHBIX YPABHEHUN Peaklnid, Xa-
PaKTEpU3YIOIIUX XUMUYECKUE CBOMCTBA a30THON KHUCIIOTHI,
AIIEKTPOHHBIX YPaBHEHUU MPOIIECCOB OKUCIIEHUSA-BOCCTAHOBIICHHS;
MOJIEKYJIAPHBIX, ITIOJHBIX U COKPAILICHHBIX MOHHBIX YPaBHEHUU
peakyil C y9aCTHEM JIEKTPOIUTOB.

YcTaHOBIEHUE TPUYUHHO-CIIEACTBEHHBIX CBA3EU MEXAY XUMUYECKOU
CBSI3bI0, TUIIOM KPHUCTAJUIMYECKOM PENIETKH a30THOM KHMCIIOTHI, €€
(U3NUECKUMU ¥ XUMUYECKHMHU CBOWCTBAMH

A30THAas KHUCIIOTa Kak
OKHUCIIUTEINb, €€ MOTyYCHUE

A30THas KUCI0Ta KaK OKUCIUTENb. HUTpaThl n
HUTPUTHI, IPoOJIeMa UX COACPIKAHUS B

CocraBieHre MOJIEKYJIAPHBIX YPABHEHHI peakiiuii,
XapaKTEePU3YIONIUX XUMHUYECKHE CBOMCTBA @30THOM KHUCIOTHI KaK




CEITbCKOXO03SMCTBEHHON MPOAYKIIUUA. A30THBIE
ynoopenus. Jlemoncrpanuu. Bzanmoneiicteue
KOHILIECHTPHUPOBAHHOM a30THOM KMCIOTHI C MEJIbIO.
JlaGoparopubie onbIThl. 34. B3anmoneiicTeue
KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO

OKUCITUTENS, JIEKTPOHHBIX YPAaBHEHUH MIPOLECCOB OKUCICHUS-
BOCCTAaHOBJICHUS. XapaKTEPUCTUKA ITOTYYEHUS a30THON KHUCIIOTBHI.
BrImonHeHne pacyeToB M0 XUMMHYECKUM (DOpPMYJIaM U ypaBHEHUSIM
peakLmii, MPOTEKAIIIHUX C YYaCTUEM a30THOM KHUCIOTHI

dochop. CoequueHus
dbocdopa. [Tonstue o doc-
(hOpHBIX yI1oOpeHnsIX

CtpocHue aToMa u autoTporus Gpocdopa, CBOHCTBA
Oenoro u kpacHoro ¢ochopa, X TpUMEHEHHUE.
OcHoBHble coeauHeHHs: okcu pochopa (V) u
oprodochopnas kuciora, pocharer. DochopHbie
yIa00OpeHHUSL.

demoncTpanuu. O6pasisl MPUPOIHBIX
coequHeHmni Gochopa. O6pasibl BaAXKHEUITUX IS
HapoJIHOI0 X03sicTBa hocharos.

JlaGopaTopHble onbIThI. 35. ['operue ¢ocdopa Ha
BO3/yX€ U B KHCIIOPO/IE.

36. PacrioznaBanue ¢ocharon

Xapaxkrepuctuka pocdopa: ctpoeHue, pusndeckre U XUMHIECKUE
CBOWCTBA, MOJTydeHHe U mpuMeHenne. CocTaBlieHHE Ha3BaHUI
coeMHEHUH docdopa 1o dhopmyse U uxX GopMyIl 110 Ha3BaHHIO.
OOBsiCHEHHE 3aBUCHMOCTH CBOWCTB (MJIH MTPECKA3bIBAHUE CBOHCTB)
dochopa ot monoxenus B [leproanueckoil cucreMe XUMHUECKUX
anemenToB J[. . MenzaeneeBa. CocTaBiaeHUE MOJIEKYISIPHBIX
YpaBHEHHI PEaKInii, XapaKTePU3YIOIINX XUMHUUECKUE CBOMCTBA
docdopa u ero coeTuHEHUH, ITCKTPOHHBIX YPABHEHH ITPOIIECCOB
OKHCIICHHSI-BOCCTAHOBJICHHS, YPABHEHUH 3JICKTPOJIUTUICCKOM
JUucconuanyu; MOJICKYJIAPHBIX, IIOJIHBIX U COKPAIICHHBIX HOHHBIX
YPaBHEHHI PEAKIUN C YIaCTHEM DJICKTPOJIUTOB.

Ycranosienune IIPUYHMHHO-CICACTBCHHBIX cBsI3el MCXAY CTPOCHUEM
aTomMa, XMMUYECKOH CBSI3bI0, TUTIOM KPUCTAJNTMYCCKOM PEIICTKU
dbocdopa u ero coeguHEHUH, €ro GU3NIECKUMU U XUMUYECKUMU
CBOVMCTBaMH.

Yrnepon

CrpoeHune aToMa 1 aJuI0TpONuUs YriIepoJa,
CBOMCTBa ero MoAu(pUKaIUi U UX IPUMEHEHHE.
Hemoncrpaumu. [lormomenue yriem
PacTBOPEHHBIX BELIECTB MM I'a30B. Boc-
CTaHOBJICHUE MEJIM U3 €€ OKCUA YIJIEM.
JlabopaTopHuble onbIThl. 37. ['opeHue yris B
KHCJIOPOJIE

XapakTepHuCcTUKa YIiepoia: CTPOCHUE, allIoTponus, (hu3ndeckue u
XUMHUYCCKHUC CBOﬁCTBa, IMOJIYUYCHHUEC U TIPUMCHCHUC.

CocraBieHue Ha3BaHUN COeAMHEHUH yrieposa 1o Gpopmyie u ux
(dbopMyI O Ha3BaHUIO.

OOBbsicHeHHE 3aBUCMOCTH CBOMCTB (WJIM MPECKa3bIBAHUE CBONCTR)
yriaepoja oT nonoxenus B [lepuoaudeckoil cucTeMe XUMHUYECKUX
sanemenToB /. M. MenneneeBa. CoctaBieHrE MONEKYISPHBIX
YPaBHEHUH PEaKIHil, XapaKTepU3YIOIINX XUMHUECKHUE CBOCTBA
yIIepoa, SIEKTPOHHBIX YPaBHEHUH MTPOLIECCOB OKUCIEHUS -
BOCCTAHOBJIEHMsI. Y CTAHOBJIEHUE IPUYMHHO-CIIEICTBEHHBIX CBSI3EH
MCXKIOY CTPOCHHUEM aToOMa, XUMHYECKOH CBsA3bIO, TUIIOM KPHC-
TAIJTMYECKON PELIeTKH yriepoa, ero GU3n4ecKuMu 1 XMMUYECKHUMHU
CBOMCTBAMH

Oxkcunpl yriaepoaa

Oxcupst yraepoza (1) u (1V), ux coiictsa u
pUMEHEHHE

XapakTeprcTHuKa OKCH/IOB yTIJIepoja: COCTaB, PU3NIECKUE H
XMMHUYECKHE CBOMCTBa, MoNyueHue U npuMeHeHne. CocTaBieHue
MOJIEKYJISIPHBIX YPaBHEHUHN peaKIlMii, XapaKTePU3yIOIIUX XUMUYECKUE
CBOICTBa OKCHUIOB YTIIEPO/a, SJICKTPOHHBIX YPaBHEHHH MPOIIECCOB
OKHCJICHUSI-BOCCTAHOBJICHUS; MOJIEKYJIIPHBIX, TIOJIHBIX U




COKPAILIEHHBIX HOHHBIX YPABHEHUI PEAKLUI C yYaCTUEM
ANIEKTPOJIUTOB. Y CTAHOBJICHHE IPUYNHHO-CIIEICTBEHHBIX CBS3€H
MEK]1Y XUMHYECKOM CBSI3bI0, TUIIOM KPUCTAJUIMYECKOW PEIIETKU
OKCHUJIOB yriepoja, uX pU3n4ecKuMH U XMMHUYECKUMHU CBOMCTBAMHU

VYroapHas KUCIIOTA U €€
coiu. JKecTKOCTh BOJIBI U
CIOCOOBI €€ YCTpaHEHUS

VYronbHasg kucinoTa. Coau yroiabHONU KUCIOTHI:
KaJbIIUT, COJA, TTOTAIll, UX 3HAYEHUE U MIPUPOJIE U
YKU3HH YesIoBeKa. JKecTKOCTh BOJIBI U CITOCOOBI e
YCTpaHCHHSI.

JemoncTpanuu. OOpa3ibl IPUPOIHBIX
coenuHEeHHH yriiepoaa. O0pa3ibl BaXXHEHIITUX IS
HapOIHOTO XO3sIMCTBA KAPOOHATOB.
JlaGoparopubie onbIThI. 38. [losyyeHue yrojapHoOM
KHUCJIOTHI M u3yueHue ee cBorctB. 39. [lepexon
kapOoHaTOB B rupokapooHatsl. 40. Pa3noxxenue
rupokapOoHaTa HaTpus

Omnpenenenus MOHATHI «BPEMEHHAs KECTKOCTb BOABI», «IIOCTOSIHHAS
JKECTKOCTh BOJBI», «OOIIast )KECTKOCTh BOBI». XapaKTEPUCTHUKA
YTOJIbHOM KUCJIOTHI U €€ COJIeH: cocTaB, (pU3ndeckue U XuMHUIECKHe
CBOMCTBA, MOJIYYEHUE U TPUMEHEHUE.

CocraBneHre Ha3BaHUM COJIeH YrOJIbHOM KUCIIOTHI 0 (hopMmylie U ux
dbopMyI1 IO HA3BAHHUIO.

CocraBneHnne MOJICKYJIIPHBIX YpaBHEHUHN peakiuid, Xa-
PaKTEePU3YIOIIUX XUMUYECKHE CBOMCTBA YTOJIBHOM KHCIIOTHI U €€
COJIeH, YPaBHEHUHN JICKTPOJUTHYECKOMN JMCCOIMAIINY;
MOJIEKYJISIPHBIX, TIOJTHBIX M COKPAILIEHHBIX HOHHBIX ypaBHEHUN
peaKInii ¢ ydacTueM 3JIeKTpouToB. Onrcanue Croco00B yCTpaHEHUS
JKECTKOCTH BOJBI U BBIIIOJIHEHNE COOTBETCTBYIOIIETO XUMHUYECKOTO
AKCIIEPUMEHTA.

Habmroienue u onucanre XUMUYECKOT0 HKCIIEPUMEHTA T10
pacro3HaBaHUIO KapOOHAT-HOHOB.

BrimonHeHne pacueToB M0 XMMHYECKUM (hOpMYyTIaM U ypaBHEHUSIM
peakIyii, MPOTEKAIIINX C yYaCTHEM COSAMHEHUH yrieposa

KpemHunii

Crtpoenue aTomMa KpeMHHUS; KPUCTATUTMUECKUI
KPEMHUM, €ro CBOKCTBA U IIPUMEHEHNE

XapakTepucTuKa KpEMHHUSA: CTPOEHUS, PU3NYECKUX U XUMUUYECKUX
CBOICTB, NTOJIy4eHUs U NpUMeHeHus. CocTaBlIeHNE Ha3BaHUNI
COEIMHEHUI KpeMHHUs 10 popmysie ¥ X GopMyJ IO HA3BAHUIO.
OOBbsicHeHHE 3aBUCMOCTH CBOMCTB (WJIM MPECKa3bIBAHUE CBONCTR)
KpeMHUs oT nojiokeHus B [leproanueckoil cucreMe XMMHUECKUX
anemenToB /I. 1. Menpaeneena.

CocraBiieHnE MOJIEKYJIIPHBIX YPaBHEHUM peakluid, Xa-
PaKTEpU3YIOIUX XUMUYECKHE CBOMCTBA KPEMHHSI, SJIEKTPOHHBIX
YPaBHEHUH MTPOLIECCOB OKUCIEHUS-BOCCTAHOBIICHUS.

YcTaHoBIEHNE TPUUUMHHO-CIIEACTBEHHBIX CBSI3€H MEXY CTPOSHUEM
aTOMa, XUMHUYECKOU CBSI3bI0, TUTIOM KPUCTAITIMYECKON PEIIETKU
KpEeMHUS, ero pU3NYECKUMH U XMMHYECKUMHU CBOMCTBAMHU




CoennHeHus: KpeMHUs

Oxcun kpemuus (1V), ero npupoHsie
pa3HOBUAHOCTH. CHUITMKAThI. 3HAYEHUE COEAMHEHMI
KpPEMHHUS B )KUBOU W HEKUBOU MIPUPOJIE.
Jemonctpanuu. OOpa3ibl IPUPOIHBIX COCTUHEHUN
KpPEMHUSL.

JlaGopaTtophsbie onbIThl. 41. [ToayueHne kpeMHEBOM
KHUCJIOTBI U U3YYEHUE €€ CBOMCTB

XapaKkTepuCTUKa COSAMHEHUH KPEMHHUSA: COCTaB, (pu3nueckue u
XUMHUYECKHE CBOMCTBA, N10JIy4E€HHE U IPUMEHEHHUE.

CocraBieHne Ha3BaHUN COSAMHEHUH KpeMHHS 10 (OpMyJie U UX
(bopMyI1 110 Ha3BAHUIO.

CocraBneHnue MOJICKYJISIPHBIX YPaBHEHUHN peakiuid,
XapaKTePU3YIOIUX XUMUYECKHE CBOWCTBA COEAIMHEHUH KPEMHHUS,
AJIEKTPOHHBIX YPaBHEHUH IIPOLIECCOB OKUCIEHUSA-BOCCTAHOBIICHUS;
YPaBHEHMH JIEKTPOIUTUUECKOHN TUCCOLMALINY; MOJIEKYJIAPHBIX,
IIOJIHBIX Y COKPAIICHHBIX HOHHBIX YPaBHEHUH PEAKIUI C yUacTUEM
3JIEKTPOJIUTOB.

VYcraHoBIIeHHE TPUYUHHO-CIIEICTBEHHBIX CBSA3EH MEXy XUMUYECKOM
CBSI3b10, TUIIOM KPUCTAJUIMYECKOHN PEeIIeTKU COeAMHEHUN KPEMHMSL, €ro
(bU3NYECKUMU U XUMUYECKUMHU CBOWCTBaMHU.

HaGnroneHnue u onucanne XMMUYECKOTIO SKCIIEPUMEHTA 110
pacrno3HaBaHUIO CUJIMKAT-UOHOB.

Beinonnenue pacyeToB o XMMUYECKUM (HopMysIaM

Y YpaBHEHUSM peaKLUi, IPOTEKAOLIUX C yYaCTHEM COEIMHEHUN
KPEeMHHUS

CunmkaTHas MMPOMBIIIIICH-
HOCTbB

[ToHsiTHE O CMITMKATHOW MPOMBIIIJIEHHOCTH.
Crexio, IeMeHT, kepaMuka. J[eMoHcTpamuu.
OO0pasipl cTeKIIa, KepaMHUKH, [IEeMEeHTa

XapaKTepI/ICTI/IKa CHJIMKATHOM MPOMBIINIJICHHOCTH

O06001I1eHME 10 TEME
«Hemerausny

Brruucnenus mo xumMmuueckum GopMysiaM U YpaBHEHHSIM PEaAKIUH,
MPOTEKAIOIIUX C YYaCTHEM HEMETAJIOB M UX COCIMHEHUMN.
[Ipencrasnenne nHpopmanmu mo teMe «Hemeramib» B Buje TabIuIL,
CXEM, OIIOPHOT0 KOHCIEKTa, B TOM YUCIIE C IPUMEHEHUEM cpeacTB 1
KT.

OTtcTauBaHue CBOEW TOUKHU 3pEHUS, €€ apryMEHTalus U
MOATBEPKIeHUE (DaKTaMHU.

Cocrasnenue pedepara 1o onpenenceHHon popme

KonTponbnas padorta Ne3
«Hewmerannsn»




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

Pewenue skcmne- PelreHne skCiepUMEHTANIBHBIX 3a7a4 110 TEME OKCIEpUMEHTAILHOE HCCIIE0BAHNE CBOMCTB HEMETAIJIOB U UX
PUMEHTAIIBHBIX 33Ja4 110 «[loarpymma ragsoreHoB» COCIMHEHUH, PEIICHNE DKCIIEPUMEHTAIbHBIX 3a/1a4 110 TEME
teme «lloarpymnma ra- «[loarpynmna rajoreHoBy.

JIOTEHOBY Pabota ¢ 1abopatopHbIM 000PYJOBaHUEM U HArpeBaTEIbHBIMU

puOOpaMu B COOTBETCTBUU C IIPaBUIaMHU TEXHUKH O€30MaCHOCTH.
HaGnronenue 3a cBOMCTBaMH TaJOr€HOB, HX COCAUHEHUH U
SIBJICHUSIMH, TIPOUCXOJISIIIIMMU C HUMH.

Onucanye XUMHYECKOT0 SKCIIEPUMEHTA C TTIOMOIIBIO €CTSCTBEHHOTO
(pPyCCKOTO M POJTHOTO) SI3bIKA U SI3bIKA XUMHH.

Pemenue skcre- Pemenue skcriepuMeHTaIbHBIX 3a7a4 110 TEMe DKCIepUMEHTAIbHOE HCCIIEI0BAHUE CBOMCTB HEMETAIJIOB U UX
PHUMCHTAJIBHEBIX 3a4a4 I10 «Hoarpynna KHCJIOpOaa» COCZII/IHCHI/Iﬁ, PEIICHUC DKCIICPUMCHTAJIBHBIX 3a/a4 110 TEME
teme «[loarpymma «[Tonrpyrmma kuciopoay.

KHCJIOPOJIa» Pabota ¢ nabopaTtopHbIM 000pPYIOBAaHUEM U HArpeBaTEIbHBIMU

npuOopaMu B COOTBETCTBUH C MPaBUIAMU TEXHUKH 0€30IaCHOCTH.
HabGnronenue 3a cBoMcTBaMH KUCIOPOA, CEPhI, UX COCTUHEHHH U
SABJICHUSIMHU, IPOUCXOASIIUMH ¢ HUMH. ONHCaHNEe XUMHYECKOTO
AKCIIEPUMEHTA C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOI0 MJIM POJIHOTO)
SI3bIKA U SI3bIKA XUMHUH.

[Tonyuenue, cobupanue u [Tonyuenue, cobupanue u pacrio3HaBaHUE ra30B Pabora ¢ nabopaTopHbIM 000pyAOBaHNEM U HArpeBaTEIbHBIMU
pacro3HaBaHHe I'a30B npubopaMy B COOTBETCTBUH C MPABUIIAMU TEXHUKH 0€30M1aCHOCTH.
Habnroienue 3a cBoiicTBaMU HEMETAIIJIOB U UX COEAMHEHUN U
SBJICHUSIMU, TIPOUCXOSAIIUMH ¢ HUMH. OnMcaHue XUMHYECKOTO
HKCIIEPUMEHTA C MIOMOIIBIO0 €CTECTBEHHOTO (PyCCKOTO HITH POTHOTO)
A3bIKA U A3bIKa XUMUHU. POPMYIHPOBAHUE BBIBOJIOB 110 pe3yIbTaTaM
MIPOBEICHHOTO YKCIIEPUMEHTA.

TEMA 5. OBOBIIIEHUE 3HAHWH 110 XUMHHU 3A KYPC OCHOBHOM HIKOJIBL. IOAT'OTOBKA K TOCYJIAPCTBEHHOM UTOI'OBOM
ATTECTAIIMU (THA) (10 uacos )

Ilepuonuueckuii 3aKOH U [Tepunonnueckuii 3akoH u Ilepuonanueckas cucrtema | [IpencraBnenue nndopmaruu o reme «llepuoanueckuii 3aKoH u
[Tepnonnueckas cucrema JI. | xummudeckux 3neMeHToB 1. 1. Menneneesa. ITepnonnueckas cucrema /l. 1. MeHaeneeBa B CBeTe TEOPUU CTPOEHUS
W. MenneneeBa B CBETE Te- DU3NYECKUI CMBICI IOPSIAKOBOIO HOMEpPaA aToMay B BHJIe TaOIUII, CXEM, OITIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
OpHH CTPOECHUS aTOMa 3JIEMEHTA, HOMEPOB IIEPUOJA U TPYIIIIBIL. npumeHenneM cpeacts U KT.

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB AJIEMEHTOB U | BhINOJIHEHNE TECTOBBIX 3alaHUM 110 TEME
UX COCIMHEHHH B MEpUOAAX U IPYIIAxX B CBETE
MpeJICTaBICHUN O CTPOCHUH aTOMOB 3JIEMEHTOB.
3nauenue [leprnoanyeckoro 3akoHa
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peieTok. BzaumocBs3b
CTPOEHHUSI U CBOMCTB BEIIECTB

CBOWCTB BEIIIECTB

BEIECTBY B BUJIEC TAGJIMIL, CXEM, OIOPHOrO KOHCIICKTA, B TOM HHUCIIE C N
npumenenueM cpejcts U KT.
BBINOJIHEHHE TECTOBBIX 3a/IaHHii 110 TeMe

Knaccudukanus
XUMHYECKHX

peaknuii 1o pa3jMuHbIM IpHU-
3nakam. CKOpoCTh XUMHUYe-
CKHMX peakiui

Knaccuukals XHMHYECKHX PEAKIMi 110
pa3IMYHBIM IPU3HAKAM (YHCIIO U CO-

CTaB pearupylonmx 1 00pasyroIIHXCsl BEIECTB;
HAJIMUKE FPaHMIbI pasjiena (as; TenoBon a¢dexT;
HU3MEHEHHE CTEIICHEeH OKHCIIEHHUS aTOMOB;
MCIIOJIF30BAHUE KATAIM3aTOPa; HAllPaBICHHE
nporekanus). CKOpOCTh XMMHYECKUX peaxkuui u
(haxkTophl, BIUAIOIINE HA HEE

IlpescraBierne HHPOPMALIHH 110 TEME «Knaccudukanus XuMUYECKUX
peaKiuii Mo pa3InyHbIM IIPU3HAKAM.

CKOpOCTh XMMHYECKHX PeaKiuii» B BUJIC TabIHIL, CXeM, OIIOPHOTO
KOHCIIEKTa, B TOM uucie ¢ mpumenenuem cpeacts U KT.
BbINoJHEHUE TECTOBBIX 3alaHuii 110 TeME

Jluccomanust 3J€KTPOJIUTOB
B BOJHBIX PacTBOpaXx.
MonHble ypaBHEHHUs] PeaKklun

INEKTPOJUTHYUECCKAS JIUCCOIHAINS KUCIIOT,
OCHOBaHMil, coneii. MonHble ypaBHEHHs. Y CIIOBHS
NpoTeKaHUs peakiMii 0OMeHa /10 KOHIA

OKHCITUTETBHO- OKHCIUTEIHbHO-BOCCTAHOBHTEIIbHBIC PEAKIIUH.
BOCCTAHOBUTEJILHBIC OKHCIHTENb, BOCCTAHOBUTEIb
peakinuu

Knaccudukanus ¥ CBOMCTBA
HEOpPraHW4YeCKUX BEUIECTB

[IpocThie ¥ CIIOXKHBIE BelecTsa. MeTallibl 1
nemerauibl. CocTas, knaccuduxanus u odmue
XUMHYECKHE CBOMCTBA OKCHJIOB U TH/IPOKCHIOB
(ocHOBaHMH, KHCIIOT, aM(pOTEPHBIX I'MJIPOKCHJIOB),
comu B cere TDJ]

IIpescraBieHHe HHPOPMALHH IO TEME «Knaccuukanusi 1 CBOUCTBA
HEOPraHWYECKHX BELIECTBY B BHJE TAOMHMIL, CXEM, OMIOPHOTO
KOHCITeKTa, B ToM uucie ¢ npumenennem cpeacts M KT.
BhIMoJIHEHUE TECTOBBIX 3aaHUH 110 TeMe

TpeHHHr-TECTHPOBAHKE 11O
papuanTam [ MA nponuibix
JIET ¥ JIEMOBEPCHH

TpeHUHr-TECTHPOBAHKE 110 BapHaHTaM 'MA
NPOLUIBIX JIET U IEMOBEPCHH

BhINoJIHEHHE TECTA 3a KyPC OCHOBHOIM LIKOJIBI

COI'JTACOBAHO

[Tpotokox 3acenanus 11IMO Ne 7

COI'JTACOBAHO
3am topa no YBP
uHaxoBa K1
20 1.

or « 1§ »n 04 204)r.
2«5/ Kana6una T.T. «






