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IloscHuTeNLHAA 3amIMcKa

JlanHast mporpamma cocTaBiieHa JJI1 peanu3aluu Kypca xumuu B 8-10 kiaccax, KOTOpBIiI
SBIISIETCS YaCThIO MPEAMETHOM 00JIaCTH €CTECTBEHHOHAYYHBIX TUCIUIUIMH U TOCTPOCHA HA OCHOBE:

e 3akona PO «O6 ob6pazoBanum» ot 29.12.2013r. Ne273-D3; OyHaaMeHTaIBHOTO Aapa
COJIepKaHUsI OCHOBHOT'O 001er0 00pa3oBaHus,

o  @enepanbHoro ['ocynapcrsennoro O6pazoBatenbHoro CtanaapTa OCHOBHOTO 00OIIETro
o0pa3oBaHus, YTBEP>KICHHOIO MprKa3oM MuHucTepcTBa 00pazoBaHus 1 HayKu Poccuiickoit
Oeneparyn ot «17» nexadpst 2010 r. Ne 1897,

o «[IpumepHoii nporpamMmsl Mo y4eOHbIM npeameraM. [IpumepHas mporpaMMa OCHOBHOTO OOIIETO
obpazoBanus. Xumusa. — M.: [Ipocsemenue, 2011 — (CtanaapTbl BTOPOTO MOKOJICHUS);

e [Iporpammbl aBTOPCKOTO KoJiekTHBa o1 pykoBojacTBoM O.C. ['abpuensiaa (COOpHUK «XUMHUI».
PaGoune nporpammel. 8-9 knaccel.» - M.: [lpoda, 2013.).

e [Ipuka3z MunucrepcTBa oobpazoBanus U Hayku PO ot 29 nexabps 2014 r. N 1644 "O BHeceHun
M3MEHEeHuH B npuka3 Munuctepcra oopa3zoBanus u Hayku Poccuiickoit deneparuu ot 17
nexadbps 2010 r. N 1897 "O6 yrBepxaenun (heaepaabHOro rocyaapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHaapTa OCHOBHOTO 00111ero oopa3oBanus'.

B nporpamme cobmromaercss NMpeeMCTBEHHOCTh C NPUMEPHBIMH IPOrpaMMaMu HadajlbHOI'O
obmiero o0Opa3oBaHUs, B TOM YHCIE M B HCIOJH30BAHWU OCHOBHBIX BHJIOB Y4eOHOW JesITEIbHOCTH
oOyyaromuxcs. Oco0oe BHUMaHME YIEJIEHO COJEP’KaHHIO, CIOCOOCTBYOLIEMY (OPMUPOBAHHIO
COBPEMEHHOM €CTECTBEHHOHAayUYHON KapTUHBI MUPA, OKA3aHO MPAKTUUYECKOE MPUMEHEHHE XMMHUECKUX
3HaHMW. B naHHOM mporpamme HallIyd OTPaXKCHHE HeJM W 3aJa4d HU3Y4YCHUS XMMHMHM Ha CTYIICHH
OCHOBHOT'O 00IIIero 00pa3oBaHMs, U3JI0KEHHBIC B IOSCHUTENBHON 3anucke K [IpumepHoi mporpaMme Ha
OCHOBe (heiepalIbHOro roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa
LensaMu n3yyeHnsi XMMHH B OCHOBHOM IIKO0JIe SIBJISIIOTCS:

1) popmupoBanue y o0ydaromuxcs yMeHus BUJIeTh U IOHUMATh LIEHHOCTh 00pa30BaHusl, 3HAUUMOCTh
XUMHYECKOI0 3HaHUS I KaXKIA0ro YeJI0OBEeKa HE3aBUCHMO OT €ro NMpoeCcCUOHANbHON AESITEIbHOCTH;
YMEHUS pa3anyaTh (paKkThl U OLIEHKH, CPAaBHUBATH OLIEHOYHBIE BBIBOJIbI, BUAETh UX CBSI3b C KPUTEPUAMHU
OLICHOK U CBSI3b KPUTEPUEB C ONPEIEIIEHHON CHUCTEMON LIEHHOCTEH, (hopMynupoBaTh U 0OOCHOBBIBATH
COOCTBEHHYIO MO3HUIINIO;

2) popmupoBaHue y 00yUJarOMUXCs [ETOCTHOTO MPEACTABICHHUS O MUPE U POJTU XUMHUH B CO3JaHUHN
COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KAPTUHBI MUPA; YMEHUS 00BACHATh OOBEKTHI U MPOLIECCHI
OKPY’KaIOIEeH IEHCTBUTEIBHOCTH — IIPUPOIHOM, COUUAIIBHOM, KYJIbTYPHOU, TEXHUYECKOM CPEJIbI,
UCIIOJIB3YS ISl 3TOT0  XUMUYECKUE 3HAHUS;

3) mpuoOpeTeHne 00yqaroIMMHUCS ONBITa PA3HOOOPA3HOM NIEATETLHOCTH, IIO3HAHUS U CAMOTIO3HAHUS;
KJIFOUYEBBIX HaBBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTEN ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE /TS
Pa3IUYHbBIX BUJIOB JI€ATEIBHOCTHU: PELICHUS MPoOeM, MPUHATHS pelIeHU, IOUCKa, aHaINu3a U
00paboTKH MHPOPMALIUU, KOMMYHUKAaTUBHBIX HAaBBIKOB, HABBIKOB U3MEPEHUHN, COTPYTHUUECTBA,
0e30macHOTo 00paIeHus C BEIIECTBAMHU B MIOBCETHEBHOM JKU3HHU.

3agauu:

e (QopmupoBaHuE MEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUII O BELIECTBaX, MX
IpEBpaAlleHUsIX U MPAKTUYECKOM TMPUMEHEHUH; OBJIAJICHUE NOHATUHHBIM anmnapaToM H
CUMBOJINYECKUM SI3BIKOM XHMUU;

® 0CO3HaHHe OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH KakK O00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMHUYECKUX INPEBPAILECHUN HEOPraHWYECKUX U OPraHMYECKHUX BEIIECTB Kak
OCHOBbI MHOTHX SBJICHUH JKMBOM M HEXHUBOM TMPUPOIBI; YIIyOJEeHUE MpPeACTaBICHUN O
MaTepUaIbHOM €IUHCTBE MUPA;

® OBJIJICHHE OCHOBAaMHU XMMHUYECKOW IPaMOTHOCTHU: CIIOCOOHOCTBIO aHAJIM3UPOBATh U OOBEKTUBHO
OLICHMBATh >KU3HEHHBIE CUTYallUU, CBS3aHHbBIE C XMMUEH, HaBbIKaMU OE30MaCHOTO OOpAIIEHUS C
BELIECTBAMM, UCIIOJIb3YEMBIMH B TIOBCEHEBHOM )KU3HU; YMEHUEM aHAJIM3UPOBATh U IIJIAHUPOBATh
HKOJIOTMYECKU O€30IMacHOe MOBEACHHE B LIESIX COXPAHEHUSI 3/10POBbsI U OKPYKAIOILIEeH CPeIbl;



e (opMHUPOBaHHE YMEHHI YCTAHABIMBATh CBSI3H MEXAY PEATbHO HAONIOIAEMBIMH XUMHUYECKHMHU
SIBJICHUSIMH M TIPOIIECCAMHU, TPOUCXOISAIIMMHI B MUKPOMHUPE, OOBSICHATH IPHYMHBI MHOTOOOpa3Hs
BEILIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa M CTPOCHHS, a TAKXKE 3aBUCHMOCThH NPHUMEHEHUS
BEIIIECTB OT UX CBOMCTB;

e TpUOOpETEHHE ONBITA UCHOIb30BAHMS PA3JIMYHBIX METOIOB M3YYCHHUS BELIECTB: HAOIIOJCHUS 32
UX TPEBPALICHUSMH TP HPOBEJCHUM HECIOXKHBIX XHMHUYECKHX OKCIEPHUMEHTOB C
UCTIOJIb30BaHUEM J1a00paTOPHOTO 000PYIOBaHUS U TIPUOOPOB;

e (opMHpOBaHHE MPEACTABICHUHA O 3HAYEHHMM XUMHYECKOM HAyKH B PEIICHHH COBPEMEHHBIX
9KOJIOTHYECKUX TMPOOJIEM, B TOM YHCJIE B HPEAOTBPALICHUM TEXHOTEHHBIX W OSKOJOTMYECKUX
Karactpod.

Oco0eHHOCTH MPOrPaMMBbI 110 CPABHEHHIO ¢ IPUMEPHOIA. AjanTupoBaHHas IporpamMMa

OPHEHTHPOBaHA Ha «30HY OJIMKANIIEro pa3sBUTUS 00YYAIOIIErOCs U COUETAaeT B cebe Clenyolue
HPUHIUIIBL:

e [IpuHIMIT KOMIJICKCHOTO MOAX0/1a (COYETaHUE KaK Mearorn4ecKux, Tak, i CUXOJIOTHYECKUX
METOJIOB ¥ IPUEMOB, CO3JAHUE CUTYAIHH YCIIEXay).

e [IpuHIMIT KOPPEKIIMOHHO-KOMITEHCHPYIOLICH HANIPABJICHHOCTH (MHOTOKPATHOE, TOJTAITHOE
MIOBTOPEHHE, YaCTOE OOPAIICHUE K «CTAPhIM 3HAHHUSMY, JI03MPOBaHHAs [0/1aya MaTepuala,
JTUATHOCTHKA 3HAHUH MPOoXoauT Ha tuddepeHIpoBaHHON OCHOBE).

e llHTerpaTuBHOE UCIOJIH30BAHUE METOJIOB U IPUEMOB (YacTOE MEPEKIIOUCHHE JCSITEIbHOCTH,
UCIIOJIb30BaHUE IPHUEMOB-IHT€PTU3aTOPOB, HHANBUIYAIN3ALUS TIPUEMOB OOyUCHHS).

[IporpamMma 1o XuMuM MOCTPOEHA Ha OCHOBE IIPOrpaMMbl aBTOPCKOT'O KOJUIEKTHBA I10J] PyKOBOJCTBOM
O.C. T'abpuensHa, KoTopas B CBOI oO4epedb, IOCTPOEHA HAa OCHOBE (PyHIaMEHTaJIbHOIO s1pa
COJIepKaHUsI OCHOBHOTO 0OIIero oOpa3oBaHus, TpeOOBaHMII K pe3yiabTaTaM OCBOCHHUS OCHOBHOMA
00pa3oBaTebHOW MPOrpaMMbl OCHOBHOI'O 00LIero oOpa3oBaHMs, TPeOOBAaHHM K CTPYKTYype OCHOBHOM
00pa3oBaTeNbHONW MPOTpaMMBl OCHOBHOTO 00mIero oOpa3oBaHUs, mponucaHHbix B DenepanrbHOM
roCyJapCTBEHHOM 00pa3oBaTeIbHOM CTaHAapTe OCHOBHOI'O 001ero oopazoBanus, a Takxke Konuenuuu
JlyXOBHO-HPAaBCTBEHHOI'O Pa3BUTHs M BOCIMTAHUA rpakaaHuHa Poccun. JlaHHas nmporpaMMa cocTaBiieHa
JUIs peanu3anuu Kypca xumui ¢ 8-10 kiacc. B cooTBeTcTBHE € prkazoM MuHKCTepcTBa 00pa3oBaHus U
Hayku P® ot 29 nexabps 2014 r. Ne 1644, rne mpomucaHo, 4TO Ui JIMI C OTPAaHUYEHHBIMU
BO3MOXHOCTSIMM 3/I0POBbSl M HMHBAJIUAOB INpH OOYYEHHH IO aJanTUPOBAHHBIM 00pa30BaTENIbHBIM
IporpaMMaM CpoOK IOJY4YeHHs] OCHOBHOTO 001iero oopasoBanus yBenuuuBaercss Ha | rox. Ornuyue
JAHHOM MIporpaMMbl OT aBTOPCKOM COCTOMT B TOM, YTO B aBTOPCKOW Mporpamme MpakTH4ecKue paboThbl
CrpyNNUpOBaHbl B OJIOKK - XHWMHUYECKHE THPAKTUKYMbI, KOTOpbIE MPOBOJATCS IOCIE H3y4EHUs
HECKOJIBKUX Pa3JIeNioB, a B JaHHOM MporpamMMme MpakTHYecKhe padoThl XMMUYECKOTro MpakTukyma 1 B 8
KJIacCe JAI0TCS MOCIe M3y4eHUs KOHKPETHOH TeMbl. DTO MO3BOJIAET JyYllle 3aKPEHUTh TEOPETHUUECKUN
MaTepuan Ha NPAKTHKE W NPOBEPUTH NMPAKTHUUECKUE YMEHUS U HABBIKM HEMOCPEACTBEHHO IO AAHHOMN
teme. [Ipu mepepacnpenenenun nporpamMmmHoro marepuana Tema: PactBopenme. PactBopwl. CBoiicTBa
JNEKTpONUTOB. u3ydaercs B 9 kiacce. Tembl; Hemeramibl. CBoiicTBa COSIMHEHHH HEMETAIIIOB.
O06o01eHre 3HaHUM 10 XMMUU 32 KypC OCHOBHOM IIKOJIbI. [loAroToBKa K WTOTrOBOM arrectanuu B 10
KJIacce.

Bbi0op 1aHHOI aBTOPCKOIi MporpaMMbl M Y4eOHO-MeTOAMYECKOr0 KOMILIeKca 00yCIIOBJIECH
TEM, YTO €€ COJepXKaHHe HampaBJIeHO Ha (OPMHPOBAHUE YHUBEPCAIbHBIX YUEOHBIX JEHCTBHUH,
o0OecreunBaroIUX pa3BUTHE MMO3HABATEIbHBIX U KOMMYHUKATUBHBIX KauecTB JUYHOCTU. OOyuaronuecs
BKJIIOUAIOTCSl B NPOEKTHYIO M UCCIIEOBATEIbCKYIO JE€ATEIbHOCTh, OCHOBY KOTOPOM COCTaBISAIOT TaKue
yueOHbIe IEHCTBUS, KAK YMEHHE BUAETh MPOOJIEMBbI, CTAaBUThH BOIIPOCHI, KI1accu(UIUPOBaTh, HAOIIOAAT,
IPOBOJUTH 3KCIIEPUMEHT, JIeJaTh BBIBOJBI, OOBACHATH, J1OKa3blBaTh, 3aIIMIIATH CBOM HJIEH, TaBaTb
ornpezieNieHus] MOHITUM, CTPYKTypupoBaTh Marepuan u Ap. Croia e OTHOCSTCS NMPUEMBI, CXOJHbIE C
ONpEACICHUEM TIOHATHI: ONMCAHME, XapaKTEpUCTUKA, pa3bsACHEHUE, CpPAaBHEHHE, pa3IUYCHHUE,
KJaccuuKanus, HabJoJeHne, YMEHHS U HaBBIKU MIPOBEICHUS SKCIIEPUMEHTA, YMEHUS /1€1aTh BBIBOBI U



3aKJIIOYEHUS, CTPYKTYpUpOBaTh Marepuan u 1p. OOydaronipecs BKIIOYAIOTCS B KOMMYHUKAaTHBHYIO
y4eOHYIO0 JeSTeIbHOCTb, I NpeodIaatoT Takue e€ BUbl, KaK YMEHHE MTOJHO Y TOYHO BBIPAXKaTh CBOM
MBICJIM, apTyMEHTHUPOBAaTh CBOIO TOYKY 3peHHs, paboTarb B TpyIIe, MPeACTaBIATh M COOOLIaTh
MH(POPMALIMIO B YCTHOM M MUCbMEHHOM (hopMme, BcTynath B fuayior U T. A.  [Iporpamma KOHKpeTusupyer
CoJepKaHHE TMPEIMETHBIX TEM, IEPEUUCICHHBIX B 00pa30BaTeIbHOM CTaHIApTE, PEKOMEHIyeT
II0CJIEI0BATEIBHOCTh MX HU3YYCHMs W TPUBOIUT IPUMEPHOE paclpeseleHue Y4eOHbIX 4YacoB Ha
U3YYEHHE KaXA0r0 paszena.

®opMbl OPraHu3anuy y4eGHoOro npouecca, MeToAbl, TEXHOJOITHH 00y4eHHUsl ONPENeNIAI0TCsA C YIETOM
WH/IMBUIYAIbHBIX U BO3PACTHBIX OCOOCHHOCTEW OOYYarOIIUXCs, Pa3BUTHSA U CaMOPa3BUTHS JTMYHOCTH.
CopnepxaHue JaHHOTO Kypca CTPOMTCS HAa OCHOBE CHUCTEMHO-IEATEIBHOCTHOIO Nojaxona. BomieueHue
00ydJaroumxcsi B pa3HOOOpa3Hyro yueOHYI0, UCCIIEOBATEIbCKYIO U MPAKTUYECKYIO IEATEIbHOCTh SBIISICTCS
yCIOBHEM IPUOOPETEHMsI IIPOYHBIX 3HAHWM, TpeoOpa3oBaHusl UX B YOSKIEHUS U YMEHUs, CTAHOBJICHUS
OTBETCTBEHHOCTH Kak uepThl JM4HOCTH. IIporpamMma mpenycmarpuBaeT NMpOBEAECHUE KaK TpaJULMOHHBIX
YPOKOB, YPOKOB-CEMHUHAPOB Kak OAHOW M3 (opM 0000LIAOIIEe-TIOBTOPUTEIBHBIX 3aHATUI, TaKk U YPOKOB
KOPPEKTHPOBKU U 0000IIeHNs 3HAaHNI 00y4JalOIMXCsl, MPOBeIeHNUE Ta00PaTOPHBIX U MPAKTUIECKUX padoT
Ha ypOKax, 3KCKYpCHH U NPaKTHYECKUX 3aHATHIL. ITockoabKy 0COOEHHOCTAMHU — O0y4aroIUXcs C
OB3, npexe Bcero, ABIsSeTCS HEAOCTaTOUHAs CPOPMHUPOBAHHOCTH MBICIIUTENIBHBIX ONEPAIldii HA OCHOBE
OpPraHMYECKHUX HAPYIIEHUH TOJIOBHOIO MO3ra, a M3MEHEHHEe Ha (U3MYECKOM IUIaHE — HapylleHUe
MEJIKOW MOTOPHKHM M PacCKOOPAMHOBAHHOCTH [BMKEHHM, TO H3MEHEHbl IMOJIXOJbl K IPOBEICHUIO
9KCKYPCHUOHHBIX, MPAKTHUECKUX, JIa0OPATOPHBIX pabOT M 3aHATUN, KOTOPbIE MOTYT OLIEHUBATHCS IO
ycMOoTpeHuto yuutens. [lpy TemaTHueckoM IJIJaHUPOBAaHUU BbIJEJIEHHBIE Yachl JJIsi I[OBTOPEHUS
IPOIIEHHOr0 MaTepHaa 3a rojl, 4To CllocOOCTBYET Jy4IllleMy YCBOGHHUIO MaTepHuaja, a Tak e BBEACHO
JIOTIONIHUTEIBHOE BpeMsl JUIsl U3ydeHHUs HauboJiee Ba)KHbIX U TPYAHBIX Bompocos. Ilpu mpoBeaeHuu
3aHATUH UCIIONIB3YETCS CUCTEMA METO/IOB: CIOBECHbBIE, HAMIIAHbIE, TpaKTHuecKue. CIOBECHbIE METO/IbI
— Oecenia, pacckas, 00ObsICHEHHE, JIEKIUs, JuciyT. HarnsaHble MeToIbl — IE€MOHCTpalUsl HaTypalbHbIX U
n300pasuTeabHbIX O00BEKTOB, OMNbBITOB. IlpakTHueckue wmeronbl — HaOIIOAEHUE, HKCIEPUMEHT,
OIpe/ieIeHue M Ppaclo3HaBaHHUE, 3apHCOBKA. Metoabl MynbTUMEAUHHOrO 00ydeHus. MeTobl
00yueHus1, IPOBEPKHU U 3aKPEIJICHUS 3HAHUN, YMEHUIN 1 HaBBIKOB.

JUis  pa3BUTUSL JIMYHOCTU OOYYAIOIIUXCS  MCIOJIB3YIOTCS KOMIIETEHTHOCTHBIE TEXHOJIOTHH,
JMYHOCTHO-OPUEHTUPOBAHHBIE, MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH,
3/10poBbecOeperaroie TEXHOJIOTUN U UHIMBUAYAIBHO - U depeHInpOBaHHbIHN TOIXO/.

Buasbl u popMbI KOHTPOJISI YPOBHSA JOCTH:KEHUH 00y4Yalomuxcs
Hcnonb3yroTcsl Takue BHUJIBI KOHTPOJIA KaK TEKYIIMH, TEMAaTUYeCKUH, WTOTOBBI KOHTPOJb. DOpMbl
KOHTpPOJISI: KOHTpOJIbHAs paborta, aud¢epeHIrpOBaHHbIA HWHAWBUIYAJIbHBIM NHCbMEHHBIN Ompoc,
CaMOCTOsITeNIbHAs TPOBEPOYHasl paboTa, TECTUPOBAHUE, XUMUYECKUN JIUKTAHT, TUCbMEHHBIE IOMAIlIHUE
3a/laHusl, KOMIIBIOTEPHBI KOHTPOJIb M T. J.), AHaJU3 TBOPYECKUX, HCCIEIOBATENbCKUX pPadoT,
pEe3yJIbTAaTOB BBIMOJIHEHUS TMAarHOCTUYECKUX 3a/laHui yuyeOHoro mocodus uiu padoueit terpagu. Kypc
3aBepUIalOT YPOKH, IO3BOJISIOIINE OOOOLIUMTh M CHCTEMATH3UMPOBATH 3HAHHUSA, a TaKKe NPUMEHUTH
yYMEHUS, IPUOOPETEHHbIE IPU U3YYEHUH XMUMUH.

OO0mas xapakrepucTuka yueOHOro npeamera
OcobeHHOoCTH cofiepKaHusl 00y4EeHUsI XMMUHU B OCHOBHOM IIKOJI€ 00YCIOBJIEHBI CIIEU(PUKON XUMUH KaK
HAyKH U MTOCTaBJIEHHBIMU 3a/1adaMyi. OCHOBHBIMHU ITPOOJIEMaMU XMMHH SBIISIIOTCSA M3YYEHHUE COCTaBa U
CTPOEHMS BEILECTB, 3aBUCUMOCTH UX CBOWCTB OT CTPOEHUS, MOIYYEHHUE BELIECTB C 3alaHHBIMU
CBOMCTBAaMHM, HCCJIEA0BAHUE 3aKOHOMEPHOCTEN XMMHUYECKUX PEAKIMK U ITyTEH YIPaBICHUS UMH B LIEIAX
MIOJIyYEHUS BEIIECTB, MATEPUAJIOB, SHEpruu. [loaTOMY B IpuMEpPHOI porpamme o XMMHUH HalllIn
OTpa)keHHE OCHOBHbBIE CO/lep:KaTe/IbHbIe JIMHUU:
* BELIECTBO — 3HAHUS O COCTaBE U CTPOEHUH BELIECTB, X BAKHEHIINX (PU3MUECKUX U XUMHUYECKUX
CBOICTBax, OMOJOrMYECKOM JICHCTBUH;
* XUMHUECKas peaKIisi — 3HaHUsS 00 YCIOBUAX, B KOTOPBIX MPOSBISIIOTCAS XMMUYECKHUE CBOMCTBA
BEIIECTB, CIIOCO0aX yNpaBiIeHHUs] XUMUYECKUMHU MPOLIECCAMU;
* IPUMEHEHUE BEILECTB — 3HAHUS U OIBIT IPAKTUYECKON JAESITEIbHOCTH C BEIIECTBAMHU, KOTOPBIE
HauboJee YacTo yrnoTpeOIsitoTCs B TOBCETHEBHOM KU3HHU, IIMPOKO HUCIIOJIb3YIOTCS B TPOMBIIIIIEHHOCTH,
CEJIbCKOM XO3SIIICTBE, Ha TPAHCIIOPTE;



* SI3bIK XUMUHU — CUCTEMA BAXHEHMIINX MOHATUN XUMUU U TEPMUHOB, B KOTOPBIX OHHM OIMCBIBAIOTCA,
HOMEHKJIaTypa HEOPIraHWYECKHUX BEILECTB, TO €CTh X HAa3BaHUS (B TOM YHCIIE U TPUBUAIIBHBIE),
XUMHYecKHe (POpMyJIIbl M ypaBHEHUS, a TAKKE MPaBUIIa IepeBo/ia MH(POpMAIK ¢ €CTECTBEHHOTO SI3bIKa
Ha 3bIK XMMUHU M 00paTHO.

[TockosibKy OCHOBHBIE CO/IEpKATEIbHBIE IMHUU HIKOJIBHOTO Kypca XUMHUU TECHO NEPEIIETEHBI, B
IPUMEPHOM ITporpamMMme coJepKaHue MPeACTaBICHO He M0 JIMHUAM, a 110 pasjenam: «OCHOBHbIE OHATHS
XUMUH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX IIpEeACTaBICHUN )», «lleproanuecknii 3aK0H U IepuoAnYECKas
cuctema xumuueckux sniemenToB [I. V1. MenaeneeBa. CtpoeHue BemiectBay, «MHoroodpasue
XUMHYECKHX peakiuii», « MHOrooOpasue BEImecTB.

Xumus Kak ydeOHas UCLUIUIMHA IpeIMeTHOM obnacTu «EcTecTBeHHOHAYYHbIE IPEIMEThI»
o0ecrieunBaer:

* (popMHpOBaHUE CUCTEMbI XUMHUECKUX 3HAHUI KaK KOMIIOHEHTa LEJIOCTHOCTH HAay4yHOW KapThbl
MUDA;

* OBJIAZICHNE HAYYHBIM IIOJIX00M K PEIIECHHUIO pa3IMYHbIX 33]a4;

* OBJIAZICHUE YMEHHUSIMU (HOPMYITHPOBATH THIIOTE3bI, KOHCTPYHPOBATh, IPOBOJAUTH SKCIIEPHUMEHTHI,
OLIEHUBATb 1OJyYCHHbIE PE3YyJIbTATHI;

* OBJIAJICHUE YMEHHUEM COIIOCTABIIATH OJKCIEPUMEHTAIbHBIE W TEOPETUYECKUE 3HAHMS C
00BEKTUBHBIMH PEATTUSMU KHU3HH;

* (opmupoBanne ymenuit OezomacHoro u 3(pPEKTHBHOTO HCHOIB30BAHUS JIAOOPATOPHOTO
000pyOBaHUs, NPOBEIEHUS TOYHBIX M3MEPEHMH U aJeKBATHOW OLIEHKM IIOJIyYEHHBIX Ppe3yJbTaToB,
NPEICTaBICHUS  HAyYHOOOOCHOBAaHHBIX  apryMEHTOB CBOMX JCWCTBUH MyTéM  MpPUMEHEHUS
MEXIIPEIMETHOI0 aHAJIN3a y4eOHBIX 3a/1a4.

CTpykTypa y4eOHOro npeamera BKIOYACT:

Kypc xumun 8-9 knacca uzydaercs B 2 rana:

1 aTan- «xumun 6 cmamuke»-cocTaB U CTPOCHHUE aToMa U BEILECTBA-CBEJCHUS O XUMUYECKOM 3JIEMEHTE
u ¢GopMmax €ro CyuiecTBOBaHMA-aTOMax, HM30TONAX, MOHAX, MPOCTBIX BELIECTBAX, M MX BaKHEHIIUX
COEMHEHUAX (OKCUAAX U IPYIHX OMHAPHBIX COCAMHEHUSX, KUCI0TaX, OCHOBAHUAX U COJISIX), CTPOCHUU
BelIEeCTBA (TUIIOJOTUU XUMUYECKUX CBSI3€H U BUJIaX KPUCTAUIMYECKUX PEIIETOK).

2 JTan- «Xumua 6 OUHAMUKe»- XUMUYECKHUE peaKklMH, CBOMCTBAa KUCIOT, OCHOBAaHUH, cojieil B cBeTe
TO]1; cBoiicTBa KUCIIOT U conelt B ceete OBP

B xypce o00oOmarorcs 3HaHUA -Ilepnonnueckuit 3akoH u Ilepuonnyeckas cucreMa XHUMHUYECKUX
anemeHToB [I.M.MeHnneneeBa., 0 XMMHYECKHX pEaKUUsAX M HUX KiIacCUpuKauuu (ycIOBHS, CIHOCOOBI
yIpaBJIeHUs] XMMUYECKMMHU IIpolieccaMH). 3aTeM paccMaTpUBAarOTCs OOIIME CBOWCTBA METAJIOB H
HemeTayuioB. [IpuBoasarcs coiictBa IIIM u HI3M, ramoreHoB (NpOCTHIX BELIECTB M COEAMHEHUN) MX
CpaBHHUTENbHAs XapaKTepUCTHKa. B Kkypce moapoOHO paccMaTpUBAarOTCs COCTaB, CTPOECHHUE, CBOMCTBA,
MOJIy4Y€HUE U MPUMEHEHHE OTENIbHBIX, BAKHBIX B X031CTBEHHOM OTHOIIEHHUHU BEILECTB, 00pa30BaHHBIX
3JIeMeHTaMu 2-3 -TO MEePHO0B.

Taxoe mocTpoeHue MporpaMMbl COXpaHsEeT JIydllne TPAIUIUK B IToAade yueOHOro MaTepuana ¢
MOCTETNEHHBIM YCIO0KHEHUEM YPOBHS €r0 U3JI0KEHUSI B COOTBETCTBHH € BO3pacToM odyudaronmxcs. OHO
npeJoaraeT nocjaeaoBareabHoe (OpMHUPOBAHHUE U Pa3BUTHE OCHOBOIIOJIAralOIUX MOHATUH ¢ 8 o 10
KJ1acc.

IIporpamma pa3paGoraHa B COOTBETCTBHM Y4eOHBIM IJIAHOM /JIsl CTYIIEHH OCHOBHOIO 00IIero
odpazoBanusi. Cpoku MOJy4eHHs OCHOBHOIrO oOmiero oOpa3oBaHus Ais MHBaIuAo0B U jun ¢ OB3
yBeJIMYUBaeTcs Ha 1 roj, 4ro mponucaHo B npukaze MunoOpHayku Poccun ot 29 nexabps 2014 rona
Nel644. Buecennsle n3menenus kacarorcst npusegeruss @I'OC OOO B coorBerctBuu ¢ denepanbHbIM
3akoHOM 29.12.2013 Ne273-®3 «O6 ob6pazoBanuu B Poccmiickoit demeparum. B 8 ximacce
nporpaMmMa paccuutaHa Ha 68 yacos B rox (2 yaca B Hezenmo). B 9 kimacce mporpamMMa paccuutaHa Ha
68 gacoB B roj (2 gaca B Henento). B 10 kimacce mporpamma paccuntada Ha 68 yacoB B 1of (2 yaca B
Henemo). Jlns oOyyaromuxcss Ha JOMY KOJIMYECTBO YacOB B T0Jl MHAMBHUIYAIbHO M OIpEIeseTcs
yaeOHoi Harpyskoil pekomenmoBanHod [IMIIK u BK, mosToMy KoiW4uecTBO 9acoB OTBEICHHBIX Ha
TEMBbI/pa3/ienbl IIPOrpaMMbl U3MEHSETCST IMPONOPLUHMOHAIBHO. B mporpamme [OaHO IPUMEPHOE
KOJIMYECTBO 4YacoB JUIsl OOYyYaloOIIMXCS Ha JIOMY, KOTOpble y4uTelb B NpaBe U3MeHHUTh. [locTpoenue
y4eOHOTO COJIepXKaHUs Kypca OCYILECTBIISETCS IMOCIEeNIOBATEIbHO OT OOIIEro K YacTHOMY C y4YETOM



peanu3anil BHYTPUIIPEAMETHBIX M METAalpeAMETHBIX CBs3ed ¢ (U3UKOW, XUMHEH, HUCTOpHEH,
reorpadueil. B 0CHOBY MOJIO’KEHO B3aMMOJIEHICTBHE HAYYHOT0, T'YMaHHUCTUYECKOT0, aKCHOJIOTUYECKOTO,
KYJBTYpPOJOTMYECKOTO,  JINYHOCTHO-JIEATENBHOCTHOTO,  HCTOPHKO-NIPOOJIEMHOT0, MHTETPATUBHOIO,
KOMIIETCHTHOCTHOI'O ITOIXOI0B

IleHHOCTHBIE OPHEHTHPBI COJEPKAHUSA Y4eOHOro npeaMera

VYuebublil nmpeamer «XuUMHUS», B COJACPXKAHUM KOTOPOTO BEAYIIMM KOMIIOHEHTOM SBIISIOTCA
Hay4HbIC 3HAHUS M HAaydHbIE METOJbI MO3HAHHS, MO3BOJSET HE TOJBKO (OPMHUPOBATH Yy yYaIIUXCS
LEJIOCTHYIO KapTUHY MHpa, HO M HpOoOYXJaTb Y HHUX 3MOLMOHAIBHO-LIIEHHOCTHOE OTHOLIEHHE K
U3y4yaeMoOMYy MaTepHaiy, co3JaBaTh yCIOBUs A7 (POPMUPOBAHUS CUCTEMbI IEHHOCTEH, ONpeaessionen
TOTOBHOCTb: BBIOMpPATh ONPEIEICHHYI HAIPaBICHHOCTh JEHCTBUM; J€HCTBOBaTh ONpEAEICHHBIM
o0pa3oM; OIICHMBaTb CBOM JEMCTBUS W JEHUCTBUS JPYIMX JIIOJEH IO ONPEIEICHHBIM LIEHHOCTHBIM
KPUTEPUSM.

OCHOBHBIM pPE3yJbTATOM I103HABATEIBHOIO OTHOLIEHMS K MHPY B KYJIbType SBISETCS
YCTAQHOBJICHHE CMBICIA M 3HAUYEHUS COJEp:KaHUs OOBEKTOB M sABJICHMM Npupoibl. Takum oOpasom,
no3HaBareNnbHas PyHKIUS ydeOHOro mpeaMeTa «XUMHUs» 3aKITI0YAeTCS B CIOCOOHOCTH €ro COJIepyKaHHS
KOHIIGHTPUPOBaTh B ce0€ Kak 3HaHMS O BELIECTBAX M XMMUYECKHUX SBICHMSX, TAK U NO3HABAMENbHbIE
yeHHocmu: OTHOLLEHUS K:

XUMMYECKMM 3HAaHUSAM Kak OJHOMY H3 KOMIIOHEHTOB KyJIbTYpPbl YE€JIOBEKa HapsAy C JPYTHMHU
€CTECTBEHHOHAYYHBIMU 3HAHUSIMH, EJUHOUN Pa3BUBAIOILECHUCS CUCTEME;

OKpPYXKaloIlleMy MUPY KaK MUDPY BEIIECTB U IIPOUCXOJAIINX C HUMH SIBJICHUI;

[IO3HABATEJIbHON JESITENbHOCTH (KaK TEOPETHUYECKOM, TaK W OSKCIEPUMEHTAIBbHOM) Kak HCTOYHUKY
3HAHUU;

NOHUMAHUSA:

00BEKTUBHOCTH U JIOCTOBEPHOCTH 3HAHUM O BEIIECTBAX U MPOUCXOISIINX C HUMU SIBICHUSX;

CJI0KHOCTU M OECKOHEYHOCTH Ipoliecca No3HaHUs (Ha IpUMepe UCTOPUN XUMUUYECKUX OTKPBITUI);
JIeCcTBUS 3aKOHOB IPUPOBI U HEOOXOAUMOCTH MX Y4eTa BO BceX cdepax AesTeIbHOCTH YelIOBEKa;
3HaYeHHUs XUMMYECKUX 3HAHUM A peuleHus INIoOalbHBIX MPOOJeM ueloBedecTBa (SHEPreTUYeCKOH,
CBIPbEBOM, IIPOJOBOJILCTBEHHOM, 310POBbs W JIOJNTOJIETHS 4YEJIOBEKA, TEXHOJIOTMYECKUX aBapui,
J100aTBbHOM SKOJIOTHH U . );

BaXHOCTU HAYYHBIX METOJOB IO3HAHUS (HAOJIIOJIEHUS, MOJAEIUPOBAHUS, 3KCIEPUMEHTa U JIp.) MHUpa
BEIIECTB U PEAKLIUiA.

Pacmmpenue chep yenoBeueckoil 1€AT€IbHOCTH B COBPEMEHHOM COLIMYME HEM30€KHO BIICUET 3a
co0oif HEOOXOIUMOCTh (POPMUPOBAHMS y YUYAIIMXCS KYJIbTYphbl TpyJda U ObITa NpU H3YyYEHHUHU JIIOOOTO
y4eOHOro MpeaMeTa, KOTOPOe HEBO3MOXKHO 0e€3 BKIIIOUEHHS] COOTBETCTBYIOIIUX YeHHOCmel mpyoa u
Ovima B cofiep kaHue yueOHoro npeaMera « XuMHUs»:

OTHOILEHUS K:

TPYZOBOMH AEATENBHOCTH KaK €CTECTBEHHON (PU3NUECKON U MHTEIIEKTYaIbHOM MOTPeOHOCTH;

TPYy KaK TBOPYECKOM AESATENBHOCTH, ITO3BOJISAIOIIECH TPUMEHATh 3HAaHUS HA IPAKTHKE;

NOHUMAHUS HeOOX0OUMOCTU

ydeTa OTKPBITBIX M HM3Y4YEHHBIX 3aKOHOMEPHOCTEH, CBEIECHHHM O BEIIECTBAX M HX IPEBPAILICHUIX B
TPYIOBOH NEATEIBHOCTH;

MOJIHOM peanu3anyu pU3NYECKMX U YMCTBEHHBIX BO3MOXKHOCTEH, 3HaHUM, YMEHUH, CIIOCOOHOCTEN Mpu
BBINIOJTHEHUH KOHKPETHOTO BUJIAa TPYAOBOM 1E€ATEIbHOCTH;

COXpaHEHHUs U MOJIEPKaHUSI COOCTBEHHOI'O 3/I0POBBS U 37J0POBbs

OKPY’KaIOIKX, B TOM YHCJIE IUTAHUS C YUETOM COCTaBa U DHEPreTUYECKON LIEHHOCTH IHILIH;
coOirofieHHsl MpaBWJl O€30MaCHOTO HMCIOJBb30BaHUS BEIIECTB (JIEKapCTBEHHBIX IpEnapaToB, CPEICTB
OBITOBOM XMMMH, IECTUIIMIOB, TOPIOUE-CMA30YHBIX MaTEPHUAJIOB U JIp.) B MOBCETHEBHON KU3HH;
0oco3Hauus: JOCTH)KEHHS JIMYHOTO Yycrexa B TPYJOBOW JEATENbHOCTH 3a CYET COOCTBEHHOM
KOMIIETEHTHOCTH B COOTBETCTBUU C COLMAIBHBIMU CTaHAApPTaMM M IOCJIEIYIOLIUM COLUAIbHBIM
0/100peHUEM JTOCTHKEHUN HAayKH XUMHUHM M XMMHUYECKOTO MPOU3BOJCTBA JUIsl PAa3BUTHUSI COBPEMEHHOIO
o01ecTna.

OnpIT HMOLMOHAIBHO-IIEHHOCTHBIX OTHOUIEHWM, KOTOPBIN y4aliuecs MOJy4aroT MpU HU3y4EeHUU
Kypca XUMHH B OCHOBHOMH IIIKOJIE, CIIOCOOCTBYET BBICTPAWBAHUIO UMU CBOEH >KM3HEHHOW TO3ULIMH.



Coneprxanue yueOHOTO MpeIMeTa BKIIOYAeT COBOKYITHOCTb HPABCMBEHHBIX YEHHOCHEN.
OTHOUICHUS K:
cebe (ocozHaHne COOCTBEHHOTO JOCTOMHCTBA, YYBCTBO OOIIECTBEHHOTO J0JTa, JUCIUILTHHUPOBAHHOCTD,
YECTHOCTh M TPAaBIUBOCTH, MPOCTOTA U CKPOMHOCTH, HETEPIHMOCTh K HECIPABEUIMBOCTH, NPHU3HAHNE
HE0OXOIMMOCTH CaMOCOBEPIICHCTBOBAHN);
JIPYrUM JIOASM (TYMaHU3M, B3aHMMHOE YBA)KCHHE MEXAY JIIOJbMH, TOBApHUIIECKas B3aMMOIIOMOIIb W
TpeOOBaTEIbHOCTh, KOJUIEKTHBHM3M, 3a00Ta O JAPYrHX JIOAAX, aKTHBHOE pearupoBaHUE Ha COOBITHA
(eneparpHOTrO, PETHOHAIBHOTO, MYHUIIUIIAIBHOTO YPOBHEH, BHIIIOIHEHHE OOIIECTBEHHBIX MTOPYUYCHUH);
cBoeMy Tpyay (H0OpocoBecTHOE, OTBETCTBEHHOE HCIIOJIHEHHE CBOUX TPYAOBBIX U Y4eOHBIX
00s513aHHOCTEH, pa3BUTHE TBOPUYECKHX Hayall B TPYAOBOW JESTENBHOCTH, MPU3HAHHE BAXKHOCTHU CBOETO
TpyZa ¥ pe3yabTaToOB TPYJa IPYTUX JOCH);
npupozie (0epekHOe OTHOIIEHHUE K ee OOraTCTBY, HETEPIMMOCTh K HApYIICHUSM 3KOJIOTHYECKHX HOPM U
TpeOOBaHUH, IKOJOTHUECKH TPAMOTHOE OTHOIICHHE K COXPAHEHHUIO ruapochepbl, aTMOC(Ephl, TOYBHI,
O6nocdepbl, 4emoBeYeCKOro OpraHn3Ma; OLEHKa JCHCTBHS BONPEKH 3aKOHAM HPHUPOJbI, MPUBOAAIIAS K
BO3HUKHOBEHUIO TJIO0ATBHBIX TPOOIIEM);
NOHUMAHUA HeoOX0O0UMOCMU: YBAKUTEIBHOTO OTHOWICHUS K JOCTHXKCHHSM OTEYECTBEHHOW HAYyKH,
UCCJIEI0BATEIbCKOM 1€ATEIbHOCTU POCCUICKUX YUEHBIX-XUMHUKOB (IIaTPUOTUYECKUE YyBCTBA).

OO6pazoBanue mpenacTaBlieHU, (GOpMUPOBAHUE TMOHATHUM B OOYYEHHWH XUMHUHU TPOUCXOIUT B
polecce KOMMYHUKAIIMA C HCIOJIb30BAHUEM HE TOJBKO ECTECTBEHHOI'O f3bIKa, HO M XMMHUYECKUX
3HAKOB, (POPMyJI, YpaBHEHUM XMMHUYECKUX DPEAKIMN, 0003HAYAIONIMX 3TH BEIIECTBA U SIBJICHUS, T. €.
XUMHYECKOTO S3bIKA.

Takum o0pa3oMm, y4eOHBIH TpeaMeT «XUMHUS» HUMeeT OONbIINE BO3MOXKHOCTU  JJIA
Gopmuposanus y yuaumuxcs KOMMYHUKAMUBHBIX YEHHOCMEL:

—  He2amueHOo20 OMHOWIeHUs K. HAPYUICHUI0 HOPM s3bIKa (€CTECTBEHHOIO W XMMHYECKOTO) B

pa3HbIX UCTOYHMKaX uHpopmanuu (mureparypa, CMU, Untepuer);

— 3aCOPEHHIO PeuH;
HOHUMAHUSL HEOOX0OUMOCIU.
IPUHSTUS PA3IMYHBIX CPEJCTB U MPUEMOB KOMMYHUKAIIUY;
MOJTy4eHUsT THPOPMAITUU U3 PA3INIHBIX HCTOYHUKOB;
apryMEeHTUPOBAHHOMN, KPUTUYECKOU OI[EHKH MH(POPMAIINH, TOJTYYEHHON U3 pa3TUYHBIX HCTOUHUKOB;
COO0O0I1IeHUsI TOYHOM U JOCTOBEPHOI MHpOpMAILIHH;
SCHOCTH, JOCTYHMHOCTH, JOTMYHOCTH B 3aBUCHMOCTH OT LE€JIH, MOJHOTHl WJIM KPAaTKOCTH W3JIOKEHUS
uH(pOopMaLnu;
CTpeMJICHHS TIOHSATH CMBICI OOpAIeHHON K YeNOBEKY peur (YCTHOM U MUChMEHHOM);
BEJICHUS JUaiora JJisi BBISIBJICHHUS pa3HBIX TOYEK 3pPEHUS Ha pPacCMAaTPUBAEMYI0 HHQOpPMAIIUIO,
BBIPQXXEHHS JIMYHBIX OIIEHOK M CY)KJIEHUH, NMPUHATHSA BBIBOAA, KOTOPBIM (opMupyeTcss B Mpoliecce
KOMMYHUKAIUH;
MPEIbSIBICHUS CBUIETENBCTB CBOCH KOMIIETEHTHOCTH U KBaTU(UKAILIMU TI0 PaCCMaTPUBAEMOMY BOIIPOCY;
YBaXEHUS, IPUHATHUS, TTOIJACPKKHA CYIIECCTBYIONIUX TPAJULIUA U OOIIMX HOPM SI3bIKa (€CTECTBEHHOTO U
XUMHYECKOT0);
CTPEMJICHHSI TOBOPUTH, HUCIIOJIB3Ysl H3ydyaeMble XUMHUYECKHE TEPMUHBI WM TIOHSATHSA, HOMEHKJIATYpy
HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB, CUMBOIIBI, (DOPMYIIbI, MOJIEKYJISIPHbIE U HOHHBIE YpaBHEHUS
peaKuuii.

Jlns popMUpOBaHHUS AYXOBHOW JMYHOCTH IMPEXKIE BCETO HEOOXOIUMO pa3BUBATh ICTETHUECKOE
OTHOIIIEHHUE YEJIOBEKA K JICHCTBUTEIIBHOCTH, TBOPUECTBO M COTBOPUECTBO MPH BOCTIPUSATHH ICTETUUCCKUX
SIBJICHHM, KOTOPBIMH B KYPCE€ XHMHH MOTYT CIIYKHUTh: IPUPOa (MUHEPAITbl); U3CITHS, H3TOTaBINBACMbIC
YEJIOBEKOM M3 Pa3JIMYHBIX BEIIECCTB M MaTEPUAIOB (FOBEIUPHBIC YKPAIICHHS, MTAMITHUKH apXUTCKTYPhI U
T. 1.).

XuMuUs O3BOJISIET TaKke (POpPMUPOBATH MOTPEOHOCTh YENIOBEKA B KPAacOTE M JICATEILHOCTHU IO
3aKOHAM KPAaCOTBI, T. €. 9CMemu4ecKue YyeHHOCmiL.;

MO3UTUBHOE YYBCTBCHHO-IIEHHOCTHOE OTHOIICHHUE K:



OKpYXarlieMy MUpy (KpacoTa, COBEPIICHCTBO M TapMOHHS OKpPY)KAIOIIEeW MPUPOALI M KOCMOca B
1IEJIOM);

MPUPOJHOMY MHPY BEIIECTB M MX MPEBpAICHUN HE TOJBKO C TOYKU 3pEHUsS MOTPEeOUTENs, a KaKk K
UCTOYHUKY TPEKPACHOTO, TapMOHHYHOTO, KPACHBOrO, IOJYHUHSIOIIEIOCS  3aKOHOMEPHOCTSM,
MPOMOPIMOHAILHOTO (HA TIPUMEPE B3aUMOCBSI3U CTPOCHUS M CBOMCTB aTOMOB H BEIIIECTR);

BBITIOJTHCHHUIO YYEOHBIX 33]1a4 KaK K IPOIECCY, JTOCTABIISIOIIEMY 3CTETHIECKOE YI0BOJIbCTBUE (KPAaCHBOE,
U3SIIHOE PEIICHNE WIN JOKAa3aTeNIbCTBO, POCTOTA, B OCHOBE KOTOPOM JIC)KUT TAPMOHHS );

NnoHUMaHue HeobxoouUMocmit.

M300paXeHMs] WCTHHBI, HAYYHBIX 3HAHUH B YYBCTBEHHOH (opme (Hampumep, B MPOU3BEICHUIX
HCKYCCTBa, MOCBSIICHHBIX HAYYHBIM OTKPBITUSAM, YICHBIM, BEIIECTBAM U MX IIPEBPAIICHHSIM);

OPHUHITHS TParkdeckoro Kak JapaMaTH4ecKod (opMmbl BBIpaKEHUS  KOH(QIMKTAa HEMPUMHPUMBIX
IPOTUBOIOJIOKHOCTEH, UX CTOJKHOBCHHS (Ha MPUMEPE BBIIAIONIUXCS HAYYHBIX OTKPBITHHA, KOH(IUKTA
YyBCTBA U J0JITa, OOIIECTBA U JIMYHOCTH, PEATLHOCTH U HJIeana).



Ilnanupyemsble pe3yJbTaThl
JInyHOCTHBIE, MeTanpeAMeTHbIE U NIPpeAMeTHbIE Pe3yJIbTaThl 0CBOEHUSI y4eOHOIr0 MmpeaMeTa,

Kypca

[Iporpamma mo xumum ans 8-10 kimacca pa3paboTaHa Ha OCHOBE HAy4YHBIX, 0OOCHOBAaHHBIX
MOJIXOJI0B K U3YyYEHHIO OCHOBHBIX 3aKOHOB 0011el Xxumun. Ha repBslii m1aH y MOAPOCTKOB BbIIBUTAETCS
dbopMUpOBaHNE YHUBEPCAIBHBIX Y4EOHBIX JCUCTBUN, 00CCIIEUMBAIONINX PA3BUTHE KOMMYHHKATHBHBIX,
MO3HABATEJIbHBIX KAYECTB JINYHOCTH.

JIaGopaTopHble U MPAKTUYECKUE PAOOTHI Pa3BUBAIOT MHTEPEC K XUMHHU KaK HayKe, aKTUBU3UPYIOT
MO3HABATENIbHYIO JESATENIbHOCTh Y4alllUXCS Ha ypoKe U BO BHeypouHoe Bpemsa. Ha ypokax xumuu
yyalecs: CaMOpealn3yroTCsl 4epe3 HKCIEPUMEHTAIbHYIO JESTENbHOCTb, YTO NPUBOAMT K YMEHHIO
BUJETh XHUMHYECKHE MpoOJeMbl, CTaBUTh BOIPOCH Kiaccu(uUuUpoBaTh, HaONIIOAATh, MNPOBOIUTH
XUMHYECKHUH SKCIICPUMCHT, ACJIaThb BBIBOJAbLI U YMO3AKJIKOUCHUA, O6’b$ICH$ITb, JOKa3bIBaTh, 3alllMIIATh
CBOM HJICH, J1aBaTh ONpeeNICHUS TOHATUSM.

Ocoboe BHUMaHHE yIENSIETCsl Pa3BUTHIO COTPYJHHUECTBA MEXIY MEIaroroM U 00y4aronuMHucCs,
yueOHBII MaTepuaj CTPOUTCA BOKPYT 3HAHUH peOEHKa.

Bcé s10 maér oOywaromumcst — BO3MOXKHOCTH DPa3BHBAaTh peQIIEKCUBHBIE BO3MOXHOCTH U
OBJIaJIEBaTh CIIOCO0AMHU CaMOCOBEPILICHCTBOBAHM S, IOHUMATh POJIb XUMUU B CUCTEME HAayK O MPUPOJE.

HpI/I HU3YUCHUHU  XUMHH B OCHOBHOM HIKOJIE obecrieunBaeTCs JOCTHIXCHHUC  JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U MPCAMCETHBIX PC3YJIbTATOB.

JInyHoCTHBIE:

- B IICHHOCTHO-OPUEHTALIMOHHOM chepe — YyBCTBO TOPJAOCTH 32 POCCUUCKYIO XUMUUECKYIO HAyKYy,
TyMaHU3M, OTHOLICHHE K TPYAY, LeeyCTPEMICHHOCTb;

- ¢dbopMHpOBaHHE IICHHOCTH 30POBOTO M 0€30MacHOro oOpasza KHU3HH; YCBOCHHE IpPaBUII
WHAMBUAYAIbHOTO W  KOJUIGKTHBHOIO O€30MacHOr0 TOBEIEHUS B YPE3BBIYAWHBIX CHUTYaIHsX,
YIPOXKAOUIUX KU3HU U 310POBBIO JIFOAEH;

- B TpYyIOBOil cepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaiibHEimeil oOpa3oBaTesbHON
TPaeKTOPHH;
- B T03HaBaTeNbHOW (KOTHUTHBHOM, MHTEJUIEKTyaJbHOH) cepe — yMEHHe YIpaBisATh CBOEH

IMO03HABATEIILHOM JCSITECIIFHOCTRIO.

- (hopMUpOBaHHE OCHOB HKOJIOTMUYECKOH KYyIbTYphI, COOTBETCTBYIOIICH COBPEMEHHOMY YpPOBHIO
9KOJIOTUYECKOTO MBIIIJICHUS, Pa3BUTHE OMNbITA HSKOJOTUYECKH OPUEHTUPOBAHHON pedIIeKCUBHO-
OLICHOYHOM U IIPAKTUYECKON JEATEIbHOCTH B KU3HEHHBIX CUTYALUAX;

MertanpeamerHblie:

- YMEHHE CaMOCTOATEIBHO ONPEENSITh IETU CBOETO 00yUYEHUS, CTABUTh U (POPMYIUPOBATH AJis ce0st
HOBBIC 3a7a4d B y4€0€ M TMO3HABATEIHHOM NEATEILHOCTH, Pa3BUBATh MOTHUBBI M MHTEPECHI CBOCH IO-
3HaABaTeJIbHOUN JIEeATEeILHOCTH;

- YMEHHE CAMOCTOSITEIBHO IIAHUPOBATh MYTH JTOCTHUKEHUS LIEJIEH, B TOM YHUCJE AJIbTCPHATUBHbIE,
OCO3HAaHHO BBIOMpPATh Hanbosee 3¢ (heKTUBHBIE CLIOCOOBI pelIeHNs YUeOHBIX U MO3HABATENbHBIX 3a/1a4;

- YMEHHE COOTHOCUTH CBOU AECHCTBUS C IJIAHUPYEMBIMU PE3YIbTATAMH, OCYUIECTBIATH KOHTPOJIb
CBOCH JEATENbHOCTH B IMPOILIECCE JTOCTHXKEHUS pe3yibTara, ONPeAeNsaTh CIOCOObI NEHCTBHII B pamMKax
MPEVIOKEHHBIX yCIIOBUA W TpeOOBaHWM, KOPPEKTHUPOBATH CBOM JCHCTBHSI B COOTBETCTBHH C
M3MEHSIOLIENCS CUTYyalueH;

- yMEHHUE OIEHUBATh MPABUILHOCThH BBITTOJTHEHHUS y4eOHOHN 3a7aud, COOCTBEHHBIE BO3MOXKHOCTH €€
peLIEHHUS;

- BJIAJICHUE OCHOBaMU CaMOKOHTPOJI, CaMOOUEHKH, NPUHATHS PEIIEHUW U OCYHIECTBICHUS
OCO3HAHHOTO BBIOOpa B yUeOHOH M MMO3HABATEIHHON e TENbHOCTH;

- YyMEHUE  ONpeAeNsATh  TOHSATHS, Cco37aBaTh  OO0OOIIEHWs,  yCTAaHABIMBATh  AHAJOTHH,
KIIACCU(UIIUPOBATh, CAMOCTOSATEIHHO BHIOUpPATh OCHOBAHHS M KPUTEPUU Ui KIAacCHUUKAIUY,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBS3U, CTPOUTH JIOTUUECKOE PACCYKIAEHUE, YMO3AKIIOUCHHE



(MHIyKTUBHOE, ACTYKTUBHOE U M0 aHAJIOTUH) U JACTaTh BHIBOIBL;

—  yMeHHE co3/aBaTh, MPUMEHITh W MPeoOpa3oBbIBATH 3HAKM W CHUMBOJIBI, MOJEIN U CXEMBbI JUIS
penieHus yaeOHBIX U MMO3HABATEIbHBIX 3a/1a4;

—  yMEHHE OpraHU30BBIBaTh y4eOHOE COTPYIHHMYECTBO U COBMECTHYIO ACSTENbHOCTh C YUUTENEM U
CBEpPCTHHKAMH; pPabOTaTh HHIWBUIYaTbHO M B TPYIIE: HAXOAWTH OOIee peIIeHHWe W pa3pemiaTh
KOH(JIMKTHI HA OCHOBE COIJIACOBaHMS MO3ULIUN U y4&Ta HHTEPECOB; POPMYIUPOBATH, APIYMEHTHUPOBATh
M1 OTCTamBaTh CBOE MHCHHE;

- YMEHHE OCO3HAHHO HCIIOJIb30BAaTh PEUEBBIE CPEJICTBA B COOTBETCTBHUHM C 33/1aueil KOMMYHUKAIIUH
JUTSL BBIPOKEHUSI CBOMX YYBCTB, MBICIICH M MOTPEOHOCTEH; TUTAHUPOBAHKS U PETYIISALUNA CBOCH JIESATENb-
HOCTU; BJIQJICHUE YCTHOM U MUCbMEHHOM Peubl0, MOHOJIOTHYECKOW KOHTEKCTHOM peyblo;

- dbopMUpOBaHHE W pPa3BUTHE KOMIIETEHTHOCTH B OOJAcCTH WCIOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA;

- dbopMUpOBaHHE H Pa3BUTHE JKOJOTUYECKOTO MBIIUICHUS, YMEHUE MPHUMEHITh €ro B
MO03HABATEJILHON, KOMMYHUKAaTUBHOM, COLIMATILHOM MPaKTUKE U MPOodeCCHOHaTbHOW OpUEHTAIIIH.
IIpenmeTHbIe:

1. B no3naBartenbHOI chepe:

- JIaBaTh ONPE/ICICHUS U3YUCHHBIX MOHITUH: «XUMUYCCKHIA AIIEMEHTY, «aTOM», «HOH», «MOJIEKYJIay,
«IPOCTHIC W CIIOKHBIC BEHICCTBA», «BEIICCTBOY», «XUMHUYEcKas (hopmynay, «OTHOCHTEIbHAs aTOMHAas
Macca», «OTHOCHTEJIbHAs  MOJICKYJISIpDHAs  Macca», «BAJICHTHOCTBbY, «CTCNEHb  OKHCICHUS,
«KPHUCTAJUIMYECKAsT PEIICTKAa», «OKCHIbI», «KUCIOTBD), «OCHOBAHHSI», «COIW», «aM(OTEPHOCTHY,
CUHHKATOPY, IICPUOJUUCCKUIN 3aKOHY, «IIEPUOINYECKass TaOJIHIIa», «A30TOIMbBI), «XUMHUYECKAs CBSI3bY,
«OICKTPOOTPHUIIATEIIBHOCTDY, «XUMUYECKash PEaKIUs», «XUMUYECKOC YpaBHCHHE», «TCHETHYECKas
CBSI3bY», KOKUCJICHUEY, «BOCCTAHOBIICHHUEY, «IJICKTPOIUTHYUCCKAS TUCCOIUAIIHS, CKOPOCTh XUMHUYECKOM
peaKIum;
- OIKCaTh JIEMOHCTPAIIMOHHBIC U CAMOCTOSTEIILHO POBEICHHBIE XUMHUECKUE IKCIICPUMEHTHI;
- OIIMCBIBATh MU pa3iIn4aTb M3YUCHHBIC KJIIACCbl HCOPraHUYCCKUX COCIIPIHCHI/Iﬁ, IMPOCTBHIC U CIOXKHBIC
BEIIECTBA, XUMHUYCCKUE PCAKIIUH;
- KJIACCU(PUIIUPOBATH U3YUCHHBIE OOBEKTHI U SBJICHHUS;
- JieNIaTh BBIBOJBI U YMO3AKJIFOUCHUS M3 HAOIOJICHUN, N3yYCHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH,
IMPOTrHO3UPOBATH CBOMCTBa HCU3YYCHHBIX BCHICCTB 110 aHAJIOTHUH CO CBOHCTBaAMU HN3Y4YCHHBIX;
- CTPYKTYpUPOBaTh M3YUEHHBIM MaTepual U XUMUYECKYI0 MH(OPMAILNIO, TTONYUYEHHYIO U3 JPYTUX
HCTOYHHUKOB,
- MOJIETTUPOBATh CTPOCHHE aTOMOB AJIEMEHTOB 1-3 Mepro0B, CTPOEHUE MPOCTHIX MOJIEKYI;

2. B 1eHHOCTHO — OPHEHTALMOHHOIi cepe:

— aHaJIN3upOBaThH M OILICHUBAaTh TIOCIEJACTBUS JUIS OKpYXKaromeil cpeasl OBITOBOM U
MIPOM3BOJICTBEHHOH JIEATETLHOCTH YeJIOBEKA, CBA3aHHOU C mepepaboTKON BEIECTB;
3. B TpynoBoii chepe:

— MPOBOJUTH XUMHUYECKHUI IKCIIEPUMEHT;
4. B cepe 0e3omacHOCTH JKM3HEACATEIbHOCTH:

— OKa3bplBaTh IEPBYIO IOMOLIb NPU OTPABICHUAX, OXKOrax M JPYTUX TpaBMax, CBSI3aHHBIX C
BElIeCTBaMHU U J1a00paTOPHBIM 000PYIOBAHUEM.

BbInyCKHUK HAy4YuTCSH BeinyckHuUK MOJIYYHT BO3MOKHOCTh
HAYYHUThCH

OcHOBHBIE IOHATHS XUMHUH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX NPeICTABJICHUM)

* OIIMCBHIBaTh CBOICTBA TBépI[LIX, KHUAKHUX, * cpamommno 06pau4ambc;1 C eeujecmeamu

F213006p A3HbIX BCIICCTB, BBIACIIAS ux




CYIICCTBCHHBIC ITPU3HAKH,

¢ XapaKTCpHU30BaTh BCUICCTBA IO COCTAaBY,
CTPOCHUIO u CBOﬁCTBaM, YCTAaHABJIMUBATDb
IIPUYNHHO-CJICACTBCHHBIC CBiA3HU MCXOY

JaHHBIMU XapaKTCPUCTHKaMH BEIICCTBA,

* pacKphbIBaTh
XUMHUYECKUX TOHATUH «aTOM», «MOJIEKyIlay,

CMBICJI OCHOBHBIX

«XMMHUYECKUH JIIEMEHTY, «pocToe
BEILIECTBOY, «CIJIO’KHOE BEILIECTBOY,
«BAJICHTHOCTBY, UCTIOB3YS 3HAKOBYIO
CUCTCMY XUMUH,

* u300paxkatb COCTaB IIPOCTEHIINX

BEIIECTB C MOMOIIBI0 XUMHUYECKUX (POPMYI H
CYIIHOCTh XMMHUYECKUX PEAKLUUNA C ITOMOIIbIO
XUMHUYECKUX YPAaBHECHMIA;

* BBIYUCIISATD OTHOCHUTEIIbHYIO
MOJIEKYJISIPHYIO U MOJIIPHYIO MacChbl BELIECTB,
a TaKXe MAacCOBYH JOJI XUMHUYECKOIO
3JIEMEHTAa B COCAUMHEHUSAX JUIA OLEHKU MX

HpaKTH‘leCKOﬁ 3HAa4YUMOCTHU,

* CpaBHMBAaTh 110  COCTAaBy  OKCHIIbI,
OCHOBAaHWUSI, KHCJIOTBI, COJIH;
* KJaccu(puuupoBaTh OKCH/IBI "

OCHOBaHUS 110 CBOMCTBaM, KUCJIOTBI U COJIU TIO
COCTaBY;

¢ OIIUChIBATHh COCTaB, CBOMCTBaA n

npupoJie
IESATeHOCTH YEJIOBEKa) MPOCTHIX BEIIECTB —

3HaueHue (B U IPaKTUYECKOU

KHCJIOPOJIa M BOAOPO/A;

* 1aBaTh CPABHUTEIIBHYIO XapaKTEPUCTUKY
XMMHUECKUX  DJIEMEHTOB U  Ba)KHEHIIHX
COCIMHEHU N €CTECTBCHHBIX CEMEUCTB
IIEJTOYHBIX METAJJIOB U T'aJIOreHOB;

* M0JIb30BaThCs 1a060paTOPHBIM
000pyIOBaHUEM M XUMUYECKOU MOCYIOH;

¢ IpOBOAUTHL  HCECJIOXHBIC XHUMHYCCKUC
OIIBITBI H Ha6JIIO)IeHI/I}I 3a HM3MCHCHUIMH
CBOICTB BCIICCTB B mnmponecce
npeBpameHI/Iﬁ; CO6JIIO,Z[8.TB IpaBHjia TCXHUKHU

nux

6 NOBCEeOHeB O HCU3HU,

* 0CO3HABAMDb He0OX00UMOCMb
cob00en s npasu IKOI02UYECKU
bezonacnoco  nosedenus 6  OKpydcarouell
NpUpoOHoll cpeoe;

* NOHUMAMb CMbICT U HEeoOX00UMOCMb
CcoON00eHUsL NPeOnuUcanull, npeoiazaemvlix 8
UHCMPYKYUSIX NO  UCNOTb308AHUIO  JIEKAPCMS,
cpedcme 6bimoBol Xumuu u op.,

* UCNONB308AMD npuobpeméntvle
KIt04esble KOMNEemeHmHOCMU NpU 8blNOJIHEHUU

UCCe008amMeNbCKUX npoeKkmos no Uu3y4eHuro

ceoticms, cnocoboe nOJYYeHUs u
PACNO3HABAHUSL BeUjeCTNE;

* pazsusam KOMMYHUKAMUBHYIO
KOMNEmeHmHoCcme, UCNONIL3YS cpeocmaa

VCMHOU U NUCLMEHHOU KOMMYHUKAYUU Npu

pabome ¢ mexkcmamu — yu4eOHuUKa U

OONOJHUMENbHOU TUMepamypou, CnpasoyHbIMU

mabnuyamu, — NposeNsAMb  20MOBHOCMb K
VBAJICEHUI0  UHOU — MOYKU — 3PeHus  npu
o6cydcOenur  pe3yibmamos  6blNOJHEHHOU
pabomei;

* 00bEKMUBHO oyeHueams MH¢OPMCIL;MIO o

eeuecmeax u XUMUHYECKUX npoyeccax,

KpumudecKku OMmMHOCUmMbvbcCsl K nceedouaylmoﬁ

ungopmayuu, He00OPOCOBECMHOU  peKaame,
Kacamoweucs  UCNONb30BAHUA — PATUUHBIX
geuyecms.




0€301acHOCTH TIPH TMPOBEACHUU HAOJIOICHUIA
1 OITBITOB;

® pa3in4yaTh 3KCICPUMCHTAIBHO KHUCJIOTEHI
n I_HéJ'IOLII/I, IMOJIB3YsCh
OCO3HaBaTb HGO6XOI[I/IMOCTB COGJ’IIOI[CHI/IH MEp
0e30macHOCTH IIpu 06paH_IeHI/II/I C KHMCJIOTaMHU U

HHAUKaTOpaMu,

meia0o4aMHu.

Iepuoguyeckuii
. K. MenneneeBa. CTpoeHue BelecTBa

3aKOH M I[epuoanvecKasi

CUCTEMAa XHUMHUYECCKHX JIJECMCHTOB

* KJ1accu(pUIUPOBAThH XUMHYECKHE
3JIEMEHTHI Ha METAJLIIBI, HEMETAJUIBI,
3JIEMEHTBI, OKCHJBI U THAPOKCUIBI KOTOPBIX

aMm(pOTEepHBI, ¥ HHEPTHBIC AJIEMEHTHI (Ta3bl)
JUIS OCO3HaHUS Ba)XXKHOCTH YIOPSIOYEHHOCTH
Hay4HbIX 3HAHUU;

* PaCKpbIBaTh CMBICI MEPUOJAUYECKOIO
3akoHa JI. 1. Menneneena;

* OIUCHIBATD u XapaKkTepu30BaTh
TabuyHyto (HopMy MEPUOTUUYECKON CHCTEMBI

XUMHNYCCKHX 3JICMCHTOB,

¢ XapaKTCpUu30BaTb COCTAaB ATOMHBIX SAIACP
u  pacnpeaciiCcHUC 4YHCa JJICKTPOHOB IIO
QJICKTPOHHBIM  CJIOAM AaTOMOB XHMUYCCKHUX
OJICMCHTOB MAJIBIX IICPHUOJ0B HCpHOHH‘IGCKOfI
CHUCTCMBI, a TaAKXKE KaJIusd U KaJIbIIUs,

XAMUYECKONH CBSA3U:

HWOHHYIO, MOJIIPHYIO,
KOBJICHTHYIO HETIOJSPHYIO U METAINTUYECKYIO;

* pa3nuyaTh BHJIBI
KOBAJICHTHYO

* 1300paXkath

(bopMyIIbI
XUMHAYECKHMH CBSI3SIMU Pa3HOTO BH/IA,

OJICKTPOHHO-UOHHBIC

BEILIECTB, 00pa30BaHHbBIX

¢ BBIIBJIATDH 3aBUCHUMOCTH CBOMCTB
BCIICCTB OT CTPOCHHUA HX KPUCTATIIIUYCCKHX
peI_HéTOKZ HOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX,

METAITHYECKUX

¢ XapaKTEpHU30BaTh XUMHUYECKHUEC

OJICMCEHTbI MW HX COCAMHCHHUA Ha OCHOBC

IIOJIOXKCHHUA JJICMCHTOB B H@pHOJIH'—IGCKOfI

CUCTeME M OCOOCHHOCTEH CTpPOGHHS UX

* 0CO3HABAMb 3HAUEHUe MeoPemUudecKux
SHaHUUL O NPAKMU4ecKou OesimeibHOCmu
yenosexa;

¢ onuceleams U3YYEHHbLE 00beKmul  Kax

cucmemsl, NPpUMEHAA  JIOCUKY  CUCMEMHOZO

anaiusa,

® NPUMEHAMb 3HAHUA O 3AKOHOMEPHOCMAX

nepuoouyecKoll cucmemsl XUMUYECKUX
NeMEeHMO8 Ol 0OBACHEeHUsT U NPeosUOeHUsl

ceolicme KOHKpENHbIX 6euecne,

* pazeusams UHPOPMAYUOHHYIO
KOMNEeMEHMHOCMb  NOCPeOCmEoM  VenyOieHus
3HAHULL 00 UCMOPUU CIMAHOBNICHUS XUMUYECKOLL
HAYKU, e€ OCHOBHBIX NOHAMUL, NEPUOOUUECKO2O
3AKOHA KAK 00OHO20 U3 BAMCHEUUUX 3AKOHO8
npupoovl,  a
OOCMUINICEHUAX HAYKU U MEXHUKU.

makoce o COBPEMEHHDBLX




aTOMOB;

* ONUCHIBATb OCHOBHBIE 3TaIlbl OTKPBITHS
. 1. MeHneneeBbIM NEPUOAMYECKOrO 3aKOHA
U TEePUOJUYECKOMN
9JIEMEHTOB, MHOT'000pa3HYIO
Hay4HYIO JIeATeIbHOCTh YUEHOTO;

CUCTEMBI XHMMHUYCCKUX

KHN3Hb u

¢ XapaKTEpHU30BaTh
MHPOBO33PCHUYCCKOC
NEPpUOANYCCKOr0O 3aKOHaA U HCpHO,Z[H‘ICCKOﬁ

HAay4YHOC n
3HA4YCHHC

CHUCTCMbI
. . Menneneesa;

XUMHNYCCKUX 9JICMCHTOB

* OCO3HABaThb HAay4yHbIE OTKPBITUSA KakK
pe3yJIbTaT JUIMTEIbHBIX HAOIIOAEHUN, ONIBITOB,
Hay4HOU ITOJIEMHUKH, ITPEOIOJICHUS TPYAHOCTEN
Y COMHEHUM.

MHoroo6pa3ue XUMHYECKNX peaKkuni

* 0OBSICHATD XUMHNYCCKHUX

CYTb
IIPOLIECCOB U MX MPUHLUUIHNAIBHOE OTJINYHE OT

(hbU3UYECKUX;

¢ Ha3bIBaThb IIPpU3HAKH n

MMPOTCKAHUA XUMHUYCCKHUX peaKHHﬁ;

yCJIoBUA

* YCTaHaBJIUBATh IIPUHAJIEKHOCTD
XUMHYECKON PEaKIMH K ONPEIEIEHHOMY TUITY
0  OJHOMY U3  KJacCU(UKALMOHHBIX
MPU3HAKOB: 1) O YMCIY M COCTaBY MCXOJHBIX
BEUIECTB M NPOAYKTOB peakuuu (peakiuuu
COEJIMHEHMS,

Pa3IoKCHUA, 3aMCIICHHUA U

oOMeHa); 2) MO BBIJCIICHUIO WM TOTJIONICHUIO

TEIVIOTHl  (peakiuu  HSK30TEPMHUECKHE U
SHJOTEPMUUYECKHE); 3) o M3MEHECHUIO
CTEIEHENW OKHUCIIEHHS XMMHUYECKUX JJIEMEHTOB
(peakiuu OKHUCJIUTEIBHO-
BOCCTAHOBUTEINIbHBIE); 4) MO  0OpaTUMOCTH
mporecca (peakuun oOpaTtumbie u
HeoOpaTUMBbIE);

* Ha3bIBaTh  (DAKTOPHI, BIHUAIOIINE Ha
CKOPOCTb XUMUYECKHX PEAKIIHiI;

* Ha3pIBaTh  (DAKTOPHI, BIHUAIOIINE Ha

CMCHICHUEC XUMHNYCCKOT'O PaBHOBECH,

* cocmaeiiAmob MOJEKYIISIPHblE U NOJIHble
UOHHbLE YPABHEHUA NO COKpau/;éHHblM UOHHbBIM

VPABHEHUAM,
* NpUBOOUMb npumepui peaxkyuti,
NnOOMBepHCOAOUUX cywecmeosanue

B83AUMOCBA3U Meofcdy OCHOBHbIMU Kiaccamu
HeopeaHu4ecKux eewecme,

* NPOCHO3UPOBAMb pe3yibmamaol

go30elicmeus  pasiuyHbLX  (aKkmopog — Ha

U3MEHEeHUe cCKopocmu XUMUYECKOU peakyuu,

* NPOCHO3UPOBAMD pe3yibmamaol

go30elicmeus  pasiuyHbLX  (aKkmopog  Ha

CMEeWEeHUE XUMUUECKO20 PABHOBECUAL.




* COCTaBJIATH ypaBHEHUS
ANEKTPOJUTUYECKON  JUCCOIMAIIMN  KUCIIOT,
1IEJI0YeH, COoJIel; MOJIHBIE M COKpAaIEHHBIE
HOHHEIE o0MeHa;

YpaBHEHUSI  peakLUi

YpaBHEHHUS OKHUCJIUTEIbHO-

BOCCTAHOBUTEJIbHBIX PEAKIIUN;

* IPOTHO3UPOBATH MPOJYKTHI XUMUYECKUX
peakiuii mo GopMynam/Ha3BaHHUIM HUCXOTHBIX
BEIIECTB; OIpPECINIATh UCXOTHBIC BEIIECTBA 110
(opmynaM/Ha3BaHUSAM MPOTYKTOB PEaKIIUH;

* COCTaBJIATh YpaBHEHUS peakuuu,

COOTBETCTBYIOILIUX [10CJIEI0BATEbHOCTH
(«ueroyke») MpeBpaleHU HEOPraHUYeCKHX

BCHICCTB PAa3JIMYHbIX KJIACCOB;

® BBIABJISITb B IIPOLECCE OKCICPUMCHTA
MMPpHU3HAKH, CBUACTCIILCTBYIOIUC O ITPOTCKAHUUN
XUMHUYECKOM PCaKLIUU;

* [IPUTOTOBJIATH pacTBOpPHI c

OnpeaeIEHHOMN MacCOBOH nojeu

paCTBOpéHHOFO BCIICCTBA,

® OIpCACIATE XapaKTCp CpCAbl BOAHBIX
PaCTBOPOB KHUCIIOT U menoqeﬁ 110 USMCHCHHIO

OKpaCKu MHAUKATOPOB;

* IIpOBOANTH Ka4C€CTBCHHBIC pe€akuunu,
BOJHBIX

pacTBOpax BEIICCTB OTHACIBHBIX KATHOHOB U

MOATBCPIKAAOIINC HaJIM4nue B

AHHUOHOB.

MHoroodpa3sue BelecTs

® OIIpCACIATh IMPUHAIICIKHOCTD

HEOPraHUYeCKNX BEIIECTB K OJHOMY U3
M3YYEHHBIX  KJACCOB/TPYII:  METAUIbl |
HEMETAIUIBI, OKCHJBI, OCHOBaHHS, KHCIIOTHI,
cou;

¢ COCTaBJIAThb (I)OpMy.IIBI BCIICCTB II0 HX
Ha3BaHUAM,

¢ OnpCAcyIATb BAJICHTHOCTbL U CTCICHb
OKHCJICHHA 2JICMCHTOB B BEIICCTBAX,;

® NPOcHO3Upoeamsb XumudecKkue ceotlicmea
eeulecnie Ha OCHoOB6e ux cocmaesa U Cmpoerust,

® NPOcHO3UpOo6ambsv cnocobHocms

eeuiecmea  nNposAeAntb  OKUCAUMETIbHbLE  UTU
80CCMAHOBUMEIbHbIE  CBOUCMBA  C yllén’IOM

cmenenell OKUCIeHUs J1eMeHmoe, 8X0()}1W1/DC 6

eco cocmae,
® 6blAGJIAMb cyujecmeosarnue
2ceHemuyecKkoll 63AUMOCEBA3U Meafcdy

eeuecnmeamu 6 pﬂ()y npocmoe eewjecmeo —




* COCTaBNIATH (HOPMYJIBI HEOPraHUYECKUX
COCIMHEHUI MO BaJEHTHOCTSIM U CTENEHSIM
OKHUCIJIGHHS JJIEMEHTOB, a TaKXke 3apsjaaM
HMOHOB, YKa3aHHBIM B Ta0JIMIIE PACTBOPUMOCTH

KHCJIOT, OCHOBAHUI U COJICH;

* O0OBSCHATh 3aKOHOMEPHOCTH HM3MEHEHUS
(1)I/I3I/I‘ICCKI/IX U XUMHYECKUX CBOICTB IPOCTBIX
BEIIECTB (METAUIOB M HEMETAUIOB) U UX
BBICHINX OKCHIOB, 06p330BaHHBIX JIEMCHTaMHN
BTOPOTO M TPETHETO IMEPUOIOB;

* Ha3bIBaTh OOIME XUMHUYECKUE CBOWCTBA,
XapaKTepHBIE ISl TPYII OKCHJIOB: KUCIOTHBIX,
OCHOBHBIX, aM(POTEPHBIX;

¢ Ha3bIBaTh O6HII/IC XHUMHUYCCKUC CBOﬁCTBa,

XapakTepHbIC JUIA KaXKIOTO M3  KJIacCOB
HEOPTraHUYECKUX BEIIICCTB: KHUCJIOT,
OCHOBaHHM, COJICH;

* IPUBOJIUTH IpUMEPHI peakiuii,
MOATBEPKIAIOIINX ~ XUMUYCCKHE  CBOWCTBA

HEOPraHUYECKHX BEIEeCTB: OKCHUOB, KHUCIIOT,
OCHOBAaHWH U COJICH;

¢ OIIpCACIIATDh
BCIICCTBO-BOCCTAHOBHUTCIIb B OKHCIIUMTCIBHO-

BCIICCTBO-OKHUCIIUTCIIb H

BOCCTAHOBUTCIIbHBIX PCAKIIUAX;

¢ COCTaBJIAThb
BOCCTaHOBUTEIBHBIA OaaHc (,Z[J'IH N3YUCHHBIX

OKHCIIUTCIBHO-

peakuuil) 1O  NPEAJOKEHHBIM  CXEMaM
peakuumii;

* IPOBOJIUTh  JTAOOPAaTOPHBIE  OMBITHI,
MOATBEPKIAIOIIME  XMMHWYECKHE  CBOMCTBA

OCHOBHBIX KJIACCOB HCOPTaHUYCCKHUX BCUICCTB;

* MPOBOJUTH J1AOOPATOPHBIE OMBITHI TIO
MOJIYYEHUI0O U COOMpPaHUI0 Ta3000pa3HBIX
BEILIECTB: BOJOPOJAA, KUCIOPOJa, YIIIEKUCIOro
raza, aMMHaKa;

COCTaBJIATh  ypaBHEHMS

COOTBETCTBYIOIIMX PEAKIIMIA.

OKCUO — 2UOPOKCUO — COTlb;

* Xapakmepuzoeams  0codvle  ceolcmea
KOHYEHMPUPOBAHHBIX — CEPHOU U  A30MHOU
KUciom;

* NpUBOOUMb npumepul VpasHeHui

peakuuﬁ, Jexcauyux 6 OCHOBE NPOMbIULIIEHHbLX

cnoco6o6 noJjly4eHus ammuakda, cepﬂoﬁ

Kucjioniol, 4y2yHa u cmajiu,

* onucvlgams @QuaudecKue U XumuyecKue
npoyeccol, AGIAUWUEC YACMbIO KPY2080pOma
gewecmas 6 npupooe;

® OpcaHu306vl6aNtL, npoeodumb
YHYEHU4YeCcKue npoexKnivl no UCCNIE008AHUIO
ceolicme eeuecme, umeroumux 6AJICHOE

npakmu4ecKkoe 3Hadernue.




TemaTnueckuii iad 8 Kiace

Hara HasBanmue Kon-Bo | Koa-Bo Bun nesrenbHOCTH 00ydaromumxcs
Tema/paznen YacoB |aal.,mpakT
npu HYEeCKHX
mKoJie/ 260
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8 kiacc 11/5 2+3 OnpeneneHust MOHATHI «aTOM», «MOJIEKYIIay,
Beenenue «XUMHYECKHUH 3JIEMEHT», «BEIIECTBOY, «IIPOCTOE

BEILIECTBOY, «CII0KHOE BEILIECTBOY, «CBOMCTBA
BelecT». Onucanue U CpaBHEHUE IIPEMETOB
M3Y4YEHUsl €CTECTBEHHO-HAYUHBIX IUCIUIUIMH, B TOM
YHUCJIE XUMUU.

Knaccugukarus BemecTs 1o cocraBy (IpocThie U
CJIO)KHBIE).

XapakTepucTUKa OCHOBHBIX METOJIOB U3YUYEHUS
€CTECTBEHHO-HAYUYHbIX JIUCLHUILINH.

Paznuuenue tena u BENIECTBA; XUMUYECKOTO
3JIEeMEHTa U MPOCTOrO BEIIECTBA.

Omnucanme GopM CyIIecTBOBaHUS XUMHUECKUX
3JIEMEHTOB; CBOMCTB BELIECTB.

BrinonHeHre HemocpeICTBEHHBIX HAOIIOICHUN U
aHaJIM3 CBOKCTB BEILECTB U SIBJICHUH, IPOUCXOIALIUX
C BEIIECTBAMHU, C COOJIIOICHUEM MPABUII TEXHUKH
0€30MMacHOCTH.

Odopmienue oryeTa, BKIFOYAIOIIETO OMUCAHNE
HaOII0/IEHUs, €T0 PE3yJIbTaTOB, BHIBOJIOB.
Hcnons3oBanne GU3HYECKOTO MOJCITUPOBAHHSL.
XapaKTepucTrKa pojiu XMMUH B )KU3HU YEJIOBEKA,
POJIM OCHOBOMIOJIO)KHUKOB OT€YECTBEHHOM XUMHH.
CocraBiieHHE CI0KHOIO IJIaHa TEKCTA.

[Tonyuenne XxuMuyecKoil HHPOpPMALIMK U3 Pa3IUUHBIX
HMCTOYHHKOB.

Ornpezenenust MOHITHI «XUMUYECKUN 3HAK, WU
CUMBOID», «KO3(PPUITUEHTBI», «HHIEKCHD».
Onucanue TabnuuHoi popmsel [lepuonnueckoit
CHUCTEeMBI XUMUYECKUX d51eMeHTOB /1. 1. Menneneena.
Omnucanue MoJIoKeHUs d71eMeHTa B Tabute /1. .
Menneneesa.

Ornpesenenns MOHITHI «XUMUYECKast popMyIiay,
«OTHOCHUTEJIbHAsI AaTOMHAsi Maccay, «\OTHOCUTEIIbHAS
MOJIEKYJISIPHASI MAcCay, «MaccoBasi JOJISI DJIEMEHTay.
Bbluncnenre OTHOCUTENBHON MOJIEKYIISIPHONW MacChl
BEILIECTBA U MACCOBOM JOJIM XUMHUYECKOTO 3JIEMEHTA.
Pab6ota ¢ 1abopatopHbIM 000pYyJOBaHUEM U
HarpeBaTeIbHBIMUA MPUOOPAMU B COOTBETCTBUU C
MpaBUJIaMU TEXHUKH 0€30MacCHOCTH.

BrimotHeHNE TPOCTEHIITNX PUEMOB 0OpAaIIEHUS C
71ab0opaTOpHBIM 000pyI0BaHUEM: ¢ TaOOPATOPHBIM
MITaTUBOM, CO CITUPTOBKOM.

HaGmoienue 3a cBOicTBaMH BEIIECTB U SIBJICHUSMU,
MIPOUCXOASIINME C BEIICCTBAMH.

Onucanre XUMUYECKOr0 SKCIEPUMEHTA C IIOMOIIbIO
€CTECTBEHHOTO SI3BbIKA U SI3bIKA XUMUH.




CocraBiieHne BbIBOJIOB IO pe3yJibTaTamMm
MPOBEACHHOTO 3KCIEPUMEHTA.

ATOMBI 16/8 OnpeneneHus NTOHATUN «IIPOTOHY, KHEUTPOHY,
XUMHUYECKUX «OQIIEKTPOH», «XUMUYECKUN FTEMEHT, «MacCOBOE
3JIEMEHTOB YUCIIO», «U30TOI».
Onucanue coctaBa aToMoB 31eMeHTOB Ne 1—20 B
tabmume J[. 1. Menaeneena.
[Tony4yenne XUMU4ECKOH HH(GOPMAIIMN U3 PA3THYHBIX
HMCTOYHHKOB.
[Ipoctslie 10/5 OrnpeneneHust NOHATHN «METaUIbl», «IIACTUYHOCTBY,
BELIECTBA «TETUIONPOBOIHOCTBY, «3JIEKTPOIPOBOTHOCTH.

OrnucaHue MOJ0KEHUS SJIEMEHTOB METAIIIOB B
[Tepuoanueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB

J. . Menneneena.

Krnaccudukanus npoCcThIX BEIIECTB HA METAJUIBI U
HEMETaJUIbL.

XapakTepucTuka 00mux (pU3nIecKux CBOMCTB
METaJIOB.

VYcraHoBieHre MPUIMHHO-CIIEACTBEHHBIX CBSI3EH
MEXIy CTPOCHUEM aTOMa U XUMUUYECKOW CBSI3bIO B
MPOCTHIX BEIIECTBAX METAJIIaX.

CamocTosATENbHOE U3YYEHUE CBOMCTB METAIIOB IIPU
COOJII0ICHUH TTPABUJT TEXHUKU O€30ITaCHOCTH,
oopMIIEHHE OTUYETA, BKITFOYAIOIIIET0 OMMCAHNE
HaOJIOJICHUS, €r0 PE3YJIbTaTOB, BHIBOJIOB.
[Tonyuenne XxuMu4YeCKO HHPOPMALIMU U3 PA3THUUHBIX
NcrounnkoB. Onrcanue moyoKeHus 3JI€MEHTOB
HeMeTaJuioB B [leproauyeckoi cucteMe XMMUYECKUX
anemenToB /I. 1. Menpaeneera.

Ornpenenenne NpUHAIEKHOCTH HEOPTaHUYECKHUX
BEIIIECTB K OJTHOMY U3 U3YYCHHBIX KIIACCOB: METAJIBI
Y HEMETAJUIBIL.

JlokazaTenbCTBO OTHOCUTEIIBHOCTHU JIEICHHS TPOCTHIX
BEILECTB Ha METAJUIbl U HEMETAJLIBI.

OO0bsicHeHre MHOTOOOPa3us MPOCTHIX BEIIECTB TAKUM
(bakTopoM, KaK alIOTPOTIHSL.

CamocTosITeTbHOE N3YYCHUE CBOMCTB HEMETAIIIOB
pH COOIIOICHUH MPABUII TEXHUKU 0€30MacHOCTH,
odopMIIEHHE OTYETA, BKITIOYAIOIIET0 ONUCAHNE
HaAOII0/IEHUs, €T0 PE3YNIbTaTOB, BHIBOJIOB.
BrinoniHeHNE CpaBHEHUS IO aHAJIOTHH.
Ornpenenenusi HOHATHI «KOJIMYECTBO BEIIECTBAY,
«MOJIbY, «ITOCTOSTHHAsI ABOTaIpO», «MOJISIpHAs
Macca.

Pemenue 3amauun ¢ MCNIOIb30BaHUEM TTOHSATHI
«KOJIMYECTBO BEILIECTBA», «MOJISIPHAS Maccay,
«IOCTOSTHHAS ABOTAPO»

Pemenue 3a1au ¢ UCNOJIb30BaHUEM MTOHATUI
«KOJIMYECTBO BEIIECTBA», «MOJISIPHASI Maccay,
«MOJISIPHBIN 00BbEM T'a30BY», «IIOCTOSTHHAS ABOTaIPOY.
[Ipencrasnenne napopmanmu mo Teme «IIpocTeie
BEIIECTBA» B BUJIE TA0JIUII, CXEM, OTIOPHOTO




KOHCIIEKTa, B TOM
qucie ¢ npumeHenueM cpeacts MKT.

CoenuHeHus
XUMHUYECKUX
DJIEMEHTOB

16/8

OrnpeeneHus MOHITHI «CTENeHb OKUCIICHHS,
«BAJICHTHOCTD.

CpaBHEHHE BAJICHTHOCTH U CTETICHU OKHUCIICHUS
Ornpezenenne MOHATHS «OKCUIbIY. Onpeaenenne
MIPUHAJIC)KHOCTH HEOPTaHUYCCKUX BEIIECTB K KJIacCy
OKCHJIOB 10 hopmye.

OrnpesiesieHre BAJIGHTHOCTH W CTENIEHU OKUCIICHUS
3JIEMCHTOB B OKCHJIAX.

OnucaHnue CBOMCTB OTJEIbHBIX MPEACTABUTENCH
OKCHJIOB.

Cocrapnenue GpopmMyI1 1 Ha3BaHUH OKCHIOB.
[TpoBenenue HaOMIOACHUH (B TOM YHCIIE
OTIOCPEIOBAaHHBIX ) CBOMCTB BEIIECTB U
MPOUCXOSIINX C HUMH SIBIICHUH, C COOTIOCHIEM
MpaBUJI TEXHUKU 0€301acHOCTH; O(pOopMIICHHE OTUYETa
C OIMKCAaHUEM PKCIIEPUMEHTA, €T0 PE3YJIbTATOB U
BBIBOJIOB.

OnpeneneHus TOHATUN «OCHOBAHUS, «ILEJI0OYN,
«KAQ4EeCTBEHHAsl PEAKIIHS, «MHIUKATOPY.
Kinaccudukanmsi ocHOBaHHUI 110 paCTBOPUMOCTH B
BOJIC.

Onpenenenre TPUHAIICKHOCTH HEOPraHUYECKUX
BEIIIECTB K KJIAaCCY OCHOBaHUH 10 (hopMyIe.
OnpeneneHre CTEIEeHN OKHUCICHUS 2JIEMEHTOB B
OCHOBAHMSIX.

OnucaHue CBOMCTB OTJEIbHBIX MPEACTABUTENCH
OCHOBAHHI.

Cocrasnenue (hopMyI U Ha3BaHUN OCHOBaHUM.
Hcnonp3oBanue TabIUIbl PACTBOPUMOCTH JIISI
ONpeIeTIEHUs] PACTBOPUMOCTHA OCHOBAHUH.
VYcraHoBIeHNE TEHETHYECKOM CBSI3M MEXY OKCHIIOM
¥ OCHOBAaHUEM M Ha0OOPOT.

Ornpenenenus MOHITUH «KUCIIOTHD,
CKHUCJIOPOACOJEPKAIINE KUCIOThI,
«OE3KUCTOPOAHBIE KUCIIOTHIY, «KUCIOTHAS Cpeaay,
«ILIETIOYHAsI Cpefiay, «HEUTpaJIbHAs Cpeliay, «IIKaja
pH».

Knaccudukanus KucaoT Mo OCHOBHOCTH U
cojiepkaHuto Kuciopoaa. OnpeseneHne moHsITHs
«COIU».

OrpesiesieHe CTETIEHH OKUCIICHHS DJIEMEHTOB B
COJISIX.

Onucanue CBOMCTB OTJAEIbHBIX MTPEACTABUTENECH
coJIeit.

CocraBnenue Gpopmys 1 Ha3BaHUN COJICH.
Hcnonk3oBanue TaOIUIBI PACTBOPUMOCTH TSI
OTIpEIeTICHUSI PACTBOPUMOCTHU COJICH.

[TpoBenenmne HaOMOACHUN (B TOM YHCIIE
OTIOCPEIOBAaHHBIX ) CBOMCTB BEIIECTB U
MPOUCXOASIINX C HUMU SIBJICHUM.




Knaccudukanus cinoxkHbIX HEOPraHUYECKUX BEIIECTB
0 COCTaBY Ha OKCH/JIbI, OCHOBAHHUS, KUCIIOTHI U COJIH;
OCHOBaHU$, KUCJIOTHI U COJIU TI0 PACTBOPUMOCTH B
BOJI€; KUCIIOTHI [0 OCHOBHOCTH U COJIEPKAHUIO
KHCJIOPO/1a, C UCIIOJIb30BAHUEM PA3IMYHBIX (HOpM
MIPEICTaBICHHSI KJIaCCU(DUKAIIHH.

CpaBHEHME OKCUJIOB, OCHOBaHUM, KUCJIOT U COJIEH IO
COCTaBy, COEIMHEHUH 1o hopmyIie.

Omnpenenenye BaICHTHOCTH U CTEIIEHU OKUCIICHUS
AJIEMEHTOB B BEIIECTBAX.

Ocy1ecTBiIeHNe HHAYKTUBHOTO U I€TyKTUBHOTO
00001IeHus.

[Tonyuenne XxuMu4yecKoi HHGOPMALIMU U3 PA3IUUHBIX
HUCTOYHUKOB.

[Ipencrasnenue nnpopmanuu no reme «OCHOBHBIE
KJIaCChl HEOPTraHUYECKUX COCTMHEHUI» B BUJIE
Ta0JIUII, CXeM, OIIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npumeHenueM cpeacts UKT

Omnpenenenus MOHATHI «aMOp(HBIE BELIECTBAY,
CKPUCTALTUYECKUE BEILIECTBAY, «KPUCTAILTUYECKAS
pelIeTKa, «KAOHHAS KPUCTALTNYECKas peIIeTKa,
«aTOMHas KPUCTAJTUYECKAs PEIICTKAY,
«MOJIEKYJISIpHAsi KPUCTAJUINYECKAs PELIETKAY,
«METAITUYECKAsl KPUCTAITUNYECCKASL PEIICTKAY.
Onpenenenus MOHATHI «CMECH», «MaccoBasi 10JIs
PACTBOPEHHOTO BEIIECTBAY, «OOBEMHAS JTOJIS
BEII[ECTBA B CMECH.

[TpoBenenune HabmoAeHUN (B TOM YHCTIE
OTIOCPEIOBAaHHBIX) CBOMCTB BEILIECTB U
MPOUCXOJISIINX C HUMHU SIBIICHUH ¢ COOII0ICHUEM
MpaBUJI TEXHUKU 0€30MacHOCTH; OpopMIIeHHE OTYEeTa
C OINKCaHUEM DKCIIEPUMEHTA, €0 PE3yIbTAaTOB U
BBIBOJIOB.

Pemmenue 3aa4 ¢ uCnonp30BaHUEM MOHATUN
«MaccoBas JI0J1s DJIEMEHTA B BEIIECTBEY», «MacCOBast
JIOJISl PACTBOPEHHOTO BEIIECTBAY, «0O0BEMHAS J10JIS
raz000pa3HOro BEIIECTBAY.

HN3meHeHus,
MIPOUCXOSIIINE C
BEIIECTBAMU

1417

Onpenenenusi HOHATHI «IUCTUIUISILUS, WA
[IEPETOHKAY, «KPUCTALIN3ALUA», «BbIIIAPUBAHUEY,
«(punpTpoBaHUE», «BO3TOHKA, WIH CyOIHMMAIIHS,
«OTCTaUBAHUEY, KIEHTPUDYTUPOBAHUEY.
YcTaHOBICHUE IPUUUHHO-CIIEICTBEHHBIX CBA3EH
MeXy PU3NYECKUMHU CBOMCTBAMHU BELIECTB U
Croco0OM pa3ieieHus: cMecei.

OrnpeneneHnst NOHATHN «XUMUYECKast pEaKIMs»,
«peaKIUU TOPEHUN», «IK30TEPMUUYECKUE PEAKIIUNY,
«QHJIOTEPMHUYECKHUE PEAKLIUN».

HaGnronenue u onvcaHue NpU3HAKOB M YCIOBUN
TEYEHUSI XUMUYECKHUX PEAKIN, BBIBOABI HA
OCHOBAHMHU aHaJIN3a HAOIOJCHUN 33 SKCTIEPUMEHTOM.
Ornpenenenne MOHATHS «XMMUYECKOE YPAaBHEHHE.
OOBsicHEHHE 3aKOHA COXPAaHEHHs MAacChl BEILIECTB C




TOYKH 3PEHUSI AaTOMHO-MOJIEKYJIIPHOTO YYEHHUSI.
CocraBieHne ypaBHEHUN XUMUYECKUX pEaKLUil Ha
OCHOBE 3aKOHA COXPAHEHUS MACChl BELIECTB.
Knaccugukarus XaMHUUeCKUX peakuii o TeIJIOBOMY
s dexry.

BelltoniHEHNE pacyeToB 0 XUMHUYECKUM YPaBHEHUSM
Ha HaXO0XJIeHHE KOJIMYECTBA, MACChl MIIK 00beMa
IIPOJIYKTa PEAKLUU 110 KOJIMYECTBY, Macce WU
00BEMY MCXOJHOTO BEILECTBA; C UCIOJIb30BAHUEM
IIOHATUS «I0JIs», KOTJa UCXOJHOE BEIIECTBO JJaHO B
BH/JIE PAaCTBOPA.

OnpeneneHust MOHATHI «PEAKIIUU COEAUHEHUSD,
«KaTaau3aTopbl», «(PEPMEHTHD».

Knaccugukaius XuMHUECKUX peakluii 0 YUCITY U
COCTaBY MCXOJHBIX BEIECTB U IPOLYKTOB PEaKLIUU.
Habmtoienue v onucanue NpU3HaKoOB U YCIOBUMN
TEYECHHs] XUMUYECKHUX PEAKIIUi1, BBIBOJIBI HA
OCHOBaHWM aHAIN3a HAOIOICHHUN 32 SKCIICPUMEHTOM.
OnpeneneHus NOHATHI «PEAKLIUN COEAUHEHUS»,
«PEAKIMU PA3IIOKEHHSD», «OOpATHMBIE PEAKIHI,
«HEeoOpaTUMBbIE PEaKLUN», «KaTAIUTUUYECKUE
peaKkuumny, «KHEKaTaTUTUYECKUE PEAKLIAN.
Knaccugukaius XuMHUeCKUX peakluuil o Yuciy U
COCTaBY UCXOJHBIX BEIIECTB U IIPOLYKTOB PEAKIIHH;
HaIPABJICHUIO ITPOTEKAHUS PEAKIUH; YIACTHIO
KaTaJIn3aTopa.

Habmtoienue v onucanue Npu3HaKkoB U YCIOBUM
TEYECHUs] XUMUYECKUX PEAKIIUi1, BBIBOJIBI HA
OCHOBaHUU aHaJIN3a HAOJIOIEHUH 32 SKCIIEPUMEHTOM.
Hcnonp30BaHuE 3JIEKTPOXUMHUYECKOIO Psiia
HaIpsHKEHUH (AKTUBHOCTH) METAJJIOB TSI
OIIpEIEICHUS BO3MOKHOCTH IIPOTEKAHUS PEAKLIUN
MEXIy METaJulaMU ¥ BOJHBIMU PAaCTBOPAMHM KUCJIOT U
COJIEH.

Habmtoienue u onucanyie Npu3HaKkoB U YCIOBUN
TEYEHUSI XUMUYECKUX PEAKLUH, BEIBOJBI Ha
OCHOBaHUU aHaJIN3a HAOJIO/IEHUH 32 SKCIIEPUMEHTOM.
OnpeneneHus NOHATUH «peakLUu 0OMEHay, «PEeaKIUU
HEUTpaIN3aLUN».

Hcnonb3oBaHue TabInIbl PACTBOPUMOCTH IS
ONpeIEIeHUs BO3MOKHOCTH IIPOTEKAHUS PEAKIUN
oOMeHa.

Hcnonbs30BaHKne 3HAKOBOIO MOJAEIIUPOBAHUS.
[Tony4yeHne XuMHU4ecKoil HH(pOPMAIIMK U3 PA3ITUUHBIX
HMCTOYHHKOB.

[TpencraBnenue uHdopmaruu mno reme «3menenus,
MIPOUCXOISIINE C BEIIECTBAMUY B BUIE€ TAOJIHUII, CXEM,
OIIOPHOT'O KOHCIIEKTa, B TOM YHUCJIE C IPUMEHEHUEM
cpencts UKT.

O06006111eHE U
CHUCTEMAaTH3AINA
3HAHUH

1/1

HOJ'Iy‘-ICHI/IC XHUMHYECKOMN I/IH(l)OpMaI_II/II/I U3 pas3JIMYHbIX
HCTOYHHUKOB.
HpeIICTaBJICHI/IC HH(bOpMElI.[PIPI IO TEMEC «I/I3MCHCHI/IH,




MIPOMCXOSAIINE C BEIIECTBAMU» B BUE TaOJHII, CXEM,
OTNIOPHOT'O KOHCIIEKTa, B TOM YHUCJIE C IPUMEHEHUEM
cpencts UKT.
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KJ1acc
PacTtBOpenue. 28/14 18 OnpeneneHus MOHATUH «PACTBOPY, «THIPATY,
PactBopsl. «KPUCTAJIOTUPATY, «HACBIIICHHBIN PacTBOP,
CaoiicTBa «HEHACBILIEHHBIN PacTBOP», «IIE€PECHIIEHHbIN
ANEKTPOJIUTOB. pacTBOP», «PaACTBOPUMOCTH.

Omnpenenenre pacTBOPUMOCTH BEIIECTB €
MCII0JIb30BaHUEM KPHUBBIX PACTBOPUMOCTH.
XapakTepUCTUKA PACTBOPEHHUS C TOUKHU 3PEHUS
ATOMHO-MOJIEKYJIIPHOTO YYEHHUS.

Hcnonp3oBanue TaOIUIbl PACTBOPUMOCTH JUIS
OIpEEIICHUS] PACTBOPUMOCTH BEILECTB B BOJE.
CocraBieHne Ha OCHOBE TeKCTa TpaHKOB, B TOM
gucie ¢ npumeHenrem cpeacts MKT.
OmnpeneneHust MOHATHI «CTETEHb TUCCOLUALIUN,
«CUJIbHBIE JIEKTPOJUTHD?, «CIIA0ble AIEKTPOIUTHIY,
«KaTUOHBD», «A@HUOHBI», KKUCIOTHI», «\OCHOBAHUS»,
«Com».

CocraBiieHue ypaBHEHUHN JIEKTPOTUTHIECKOM
JUCCOLUAIUU KUCIIOT, OCHOBAHUU U COJIEH.
Nnnroctpanus npuMepaMyu OCHOBHBIX MTOJIOKEHUN
TEOPUH DJIEKTPOIMTUYECKOU TUCCOLUALUY;
TEHETUYECKON B3aMMOCBSI3H MEK/y BEIIECTBAMHU
(mpocToe BEmecTBO —OKCH — THMAPOKCU]] — COJIb).
Pa3znuyeHne KOMIOHEHTOB J10Ka3aTeNbCTBA (TE3UCOB,
apryMeHTOB U (pOPMBI J10Ka3aTeIbCTBA)
Ornpenenenne MOHATHSI «KMOHHBIE PEAKIIVH.
CocraBieHHne MOJIEKYIISIPHBIX, TIOJHBIX U
COKpAIICHHBIX NOHHBIX YPABHEHHI PEaKIUi C
Y4aCTHEM DJIEKTPOJIUTOB.

CocraBieHne XapakTepUCTUKHU OOIIUX XUMUYECKUX
CBOMCTB KHUCJIOT C IIO3ULIUNA TEOPUH
ANEKTPOJIUTUYECKON AUCCOLUALINH.

CocraBieHne MOJIEKYIISIPHBIX, TIOJHBIX U
COKpAIIICHHBIX NOHHBIX YPABHEHHI PEaKIHi C




Y4aCTHEM KHUCJIOT.

IIpoBeneHue OnbITOB, NOATBEPKIAIOLINX
XUMHUYECKHE CBOMCTBA KUCIIOT, C COOTIOCHHEM
NpaBUJI TEXHUKU OE€30IaCHOCTH.

Ornpenenenye NOHATHS «OCHOBAHUS.
CocraBieHne XapakTepUCTUKU OOIMINX XUMUYECKIX
CBOMCTB OCHOBaHUH (III€JI0YEH ¥ HEPACTBOPUMBIX
OCHOBaHUI) C MO3ULUI TEOPUH IEKTPOIUTUYECKON
JUCCOLMALINN.

CocraBiieHHE MOJIEKYIISIPHBIX, TIOJHBIX U
COKpAIICHHbIX HOHHBIX YPABHEHHI PEaKIHil C
y4acCTUEM OCHOBAHUM.

[IpoBeaeHue OnbITOB, NOATBEPHKAAOLIUX
XMMHUYECKHE CBOICTBA OCHOBaHM, C COONIIOIEHUEM
MPaBUJI TEXHUKH 0€30IacHOCTH.

CocraBieHue J0KJaja 110 TeME, ONpeAeIeHHON
YUUTEIIEM.

Ornpezenenns MOHITHI «HECoIe00pa3yroIme
OKCHJIBI», «COJIE00pa3yIolIne OKCHIbI, «OCHOBHbBIE
OKCHUJbI», «KUCIIOTHBIE OKCUIBI».

CocraBieHne XapakKTepUCTUKH OOIIHUX XUMUYECKUX
CBOMCTB CcOJICOOPA3YIONIUX OKCUIOB (KHCIOTHBIX U
OCHOBHBIX) C MO3ULIUNA TEOPUH IIEKTPOIUTHUECKOM
JUCCOLIMALIUY.

CocraBiieHHE MOJNEKYJISIPHBIX, TIOJTHBIX U
COKpAIlICHHBIX HOHHBIX YPABHEHHI PEaKIUM C
y4acTUEM OKCH/JIOB.

OrnpezenieHnst NOHATHIN «CPEIHHUE COIN», KKUCIIbIE
COJIN», KOCHOBHBIE COJIN.

CocraBrieHne XapaKTepUCTUKH OOIIHUX XUMUYECKUX
CBOMCTB COJIEH C IMO3UIUN TEOpUHU
AIIEKTPOJINTUYECKON JUCCOLUALINH.

CocraBieHne MOJIEKYISIPHBIX, TIOJTHBIX U
COKPAILEHHBIX MOHHBIX YPaBHEHUH PEaKLUN ¢
Y4aCTHEM COJIEH.

HaGnronenue u onucaHue peaklinii ¢ HOMOIIBIO
€CTECTBEHHOTI'O SI3bIKa U S3bIKa XUMUHU.

ITpoBeneHne ONBITOB, MOATBEPKAAIOIINX XUMUUECKNE
CBOMCTBA COJICH, C COONIIOCHUEM TIPABUI TEXHUKHI
0€301acHOCTH.

CocraBneHue J0Kiaja 1o TeMe, onpeaeIeHHOM
CaMOCTOSITENIBHO.

Omnpenenenye NOHATHS «T€HETUYECKUI ps».
WnmtocTpupoBaTh: a) IpuMepaMyu OCHOBHbBIE
MOJIOXKEHUS TEOPUU DIIEKTPOITUTHUECKON
JMCCOIMALUU; 0) TEeHETUYECKYIO B3aUMOCBSA3b MEXKY
BEIIECTBAMH (ITPOCTOE BEIIECTBO

BO — OKCH/JI — THJIPOKCHUJ] — COJIb).

CocraBiieHre MOJIEKYIISIPHBIX, TIOJTHBIX U
COKpAILEHHBIX MOHHBIX YPaBHEHUI peakluii ¢
y4acTUEM DJIEKTPOJIUTOB.

[Tony4yenne XuMu4eckoil HH(GOPMAIIMK U3 PA3TUYHBIX




HNCTOYHUKOB.

[IpencraBienue nHPOpmauu 1o reme «PacrBopenue.
PactBopsl. CBOMCTBA PaCTBOPOB AJIEKTPOIUTOB) B
BUIe TaOJIHII, CXEM, OTIOPHOTO KOHCIIEKTA, B TOM
qucie

¢ npumeHenueM cpeacrts UKT.

[IpakTrkym 2 1/1 1 OO6partenue ¢ 1a60paTOPHBIM 000PYIOBAHUEM U
«Pemenue HarpeBaTeIbHBIMU PUOOPAMU B COOTBETCTBHH C
IKCIIEPUMEHTAIIb NpaBUJIAMU TEXHUKU 0€3011aCHOCTH.
HBIX 33]1a9» Hab6nronenue cBONCTB AJIEKTPOIUTOB U
MPOUCXOISIINX C HUMHU SIBJICHUH.
Onucanue XUMHYECKOTO IKCIIEPUMEHTA C TOMOILBIO
€CTECTBCHHOTO SI3bIKA M SI3bIKA XUMUH.
dopmynupoBaHHEe BHIBOJOB IO Pe3yJIbTaTaM
MPOBEICHHOTO YKCIICPUMEHTA.
Brenenue. 10/5 11 XapaKkTepucTUKa XMMHUYECKUX 3JIEMEHTOB 1—3T10
Oobmas NIEPUOOB M0 UX MOJ0KeHuIo B [lepuoanueckoi
XapaKTePUCTHKA cucTeMe XuMHuueckux ieMeHToB J[. 1. Menaeneena;
XUMHYECKHX XUMHUYECKHX CBOMCTB aM(DOTEPHBIX OKCHIOB U
JJIEMEHTOB H THIPOKCHUJIOB.
XUMHYECKHX CocraBiieHHE MOJICKYJISIPHBIX, TIOJTHBIX H
peaKIHid. COKpAIIIEHHBIX MOHHBIX YPAaBHCHUHN PEaKITHii.
[lepuonnyeckuii OnpeneneHue MOHATHS «aM(POTEPHBIC COSTUHEHUS.
3aKOH U [IpoBeeHne ONBITOB, TOATBEPKAAIOIIIX
[lepuonuueckas XUMHUYECKHE CBOHCTBA aM(POTEPHBIX OKCHJIOB H
cucTema rujipokcuioB. OmnpeneneHue BUIOB KilacCUuPUKAIIH:
XUMHYECKHX €CTECTBEHHOH M UCKYCCTBEHHOM.
JJIEMEHTOB BeinosnHeHue npsiMoro J1eAyKTUBHOT'O

JA.N.Menneneena

JI0Ka3aTeIbCTBA.
Cozntanue MoJenel ¢ BBIIEIEHUEM CYILIECTBEHHBIX
XapaKTepUCTUK OOBEKTA U MPEACTABICHUEM UX B
IIPOCTPAHCTBE. XapaKTEPUCTHKA POJIM XUMHUECKUX
AJIEMEHTOB B )KMBOM Y HEKUBOW IPUPOJIE.
CocraBiieHrE aHHOTALUU K TEKCTY.

Ornpenenenne neny yueOHO! AesITeIbHOCTH C
MIOMOUIBIO YUUTEIS U CAMOCTOSITENILHO, TOMCK
CPEJICTB €€ OCYILECTBJICHHUS 110 TIaHy, CBEPsIsl CBOU
JeMCTBUS C LIEbI0 U IPU HEOOXOIUMMOCTH UCIIPABIISSA
OIIMOKHU C IOMOIIBIO YUUTENS U CAMOCTOSATENBHO.
OnpeneneHus NOHATHI «XUMHUECKAsT PEAKIU»,
«peaKLUu COCTUHEHUS», «PEAKIIUU PA3TI0KEHU D,
«peaxiu 0OMeHay, «peakluy 3aMELICHUs»,
«peaxkluu HeUTpanu3aumny, «3K30TepMHUUECKHe
peaKuum», «3HA0TEPMUUECKHUE PEAKIIUI,
«00paTUMBbIE PEAKINIY, KHEOOpaTUMbIE PEaKIINN»,
«OKHCIIUTEIIHO-BOCCTAHOBUTEIIBHBIE PEAKLIUN,
«TOMOT€HHBIE PEaKLUN», «TeTEPOreHHbIE PEAKLIUN,
«KaTAIUTUYECKUE PEAKLUN», «HEKAaTATUTUIECKHUE
peaKum», «TeraoBor 3pPeKT XUMHIECKOI
peaxKum.

XapakTepruCcTHKa XUMUYECKUX PEAKIUH 1O
pa3IMYHbIM IIPU3HAKAM.




CocraBneHne MOJIEKYIISIPHBIX, TIOJHBIX U
COKpAILCHHBIX HOHHBIX YPAaBHEHUM pEaKIUil.
OnpeneneHne OKUCIUTENS U BOCCTAHOBUTEIIA,
OKHCIICHUS U BOCCTAHOBJICHUS.

HaOnroneHnue u onucanue peakuui Mexay
BEILECTBAMM C IIOMOIIBIO0 €CTECTBEHHOIO A3bIKA U
A3BIKA XUMUHU.

OmnpeneneHne NOHIATHUS «CKOPOCTb XUMUYECKON
peaxuun.

OOBsicHEeHHE C TIPUBEICHIEM IPUMEPOB BIUSHUS
HEKOTOPBIX (PaKTOPOB Ha CKOPOCTh XUMUYECKHUX
peaKuui.

HaGnroneHue u onucaHue peakuui Mexay
BEILECTBAMM C ITIOMOIIbIO ECTECTBEHHOIO S3BbIKA U
A3BIKA XUMUHU.

IIpoBeneHMEe ONBITOB, MOATBEPKAAFOIINX
3aBHCHUMOCTb CKOPOCTH XMMHUYECKON PEaKLIUU OT
pa3anyuHbIX (PAaKTOPOB.

OnpeneneHue NOHATHS «KaTaTU3aTOP».
[IpencraBnenue nudopmanuu mno reme «Benenue.
OO011ast XapakTepUCTUKA XUMHUECKUX JIEMEHTOB U
XUMHYECKHUX peakuui. [lepuonnueckuii 3akoH u
ITepuoaunueckas cuctemMa XUMUYECKUX IEMEHTOB /.
W. MeHnpeneeBa» B BUC TaOJIHII, CXEM, OIIOPHOTO
KOHCIIEKTa, B TOM YHCJIE C IPUMEHEHUEM CPEICTB
HKT.

Meranibl

27/12

8

Boruncienns no xuMuueckum GopMyiam u
YPaBHEHUSIM PEaKLMil, IPOTEKAIIINUX C yYACTUEM
METAaJJIOB M UX COCTUHCHUH.

[TonGop (c MOMOIIBIO YYUTENS) CIOBAPEi,
SHIMKJIONENH, CIIPABOYHUKOB, SJIEKTPOHHBIX JUCKOB
U IPYTUX UCTOUYHUKOB WH(OPMAIIUU, HEOOXOAMMBIX
JUISI pelIeHrs yueOHbIX 3a/1a4.

ConocraBnenue HHPOPMAIIIH, TOJYIEHHOH U3
Pa3IUYHBIX UCTOYHHUKOB.

CocraBneHue peneH3un Ha TekcT. OnpeneneHue
MMOHSTHS «METAJIIBIY.

CocraBiieHHE XapaKTEPUCTUKH XUMUYECKHUX
3JIEMEHTOB METAJIOB 110 UX ITOJIOKEHHUIO B
IIeproanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB /.
H. Menneneena.

XapakTepucTuKa CTPOSHUS U O0IIUX (PUINIECKUX
CBOMCTB MPOCTHIX BEIIECTB METAJLIOB.

OOBsiICHEHHE 3aBUCUMOCTH CBOMCTB (MIIH
MpeCKa3aHne CBOMCTB) XUMUUECKHUX JIEMEHTOB
METaJUIOB OT NoJioxkeHus B [leproanueckoit cucrteme
xumMudeckux 3yemenToB J. . Meneneena.
VYcraHoBneHre MPUYMHHO-CIIEACTBEHHBIX CBSI3eH
MEXy CTPOCHHEM aTOMa, XUMHUYECKOH CBA3BIO,
TUTIOM KPUCTAJUTMYECKON PEIIETKA METAJIOB U UX
COCTMHEHMH, NX 00MKMH (PU3NIECKUMH CBOMCTBAMHU.
OrnpezeneHne MOHATUS «Psii AKTUBHOCTU METAJIIOBY.




XapakTeprucTHKa XUMHUYECKUX CBOMCTB MPOCTHIX
BEILIECTB METAJLIOB.

CocraBieHre MOJIEKYJISIPHBIX YPAaBHEHUI peakiluii,
XapakTePHU3YIOIIUX XUMHYECKHAE CBOMCTBA METAJIIOB
U UX COEIUHEHUM: AIEKTPOHHBIX YpaBHEHUN
MPOLECCOB OKUCIIEHUSI-BOCCTAHOBIICHUS; YPAaBHCHUI
ANEKTPOJUTUYECKON JTHCCOLUUALNN; MOJIEKYIISIPHBIX,
MOJIHBIX M COKPAILEHHBIX HOHHBIX YpPaBHEHUH.

VY cTaHoBIEHUE TPUYUHHO-CIIEICTBEHHBIX CBA3EH
ME¥K]ly CTPOCHUEM aTOMa, XMMUYECKOU CBA3BIO,
TUIIOM KPUCTAJUIMYECKON PEIETKA METAJUIOB U UX
COCJIMHEHUH, NX XUMUYECKHMHU CBONCTBAMU.

OrnpeneneHust NOHATUN «KOPPO3HS», «XXUMHYECKas
KOPPO3US», «IJIEKTPOXUMUYECKAS KOPPO3HUSD».
Nnnroctpanus NOHATHI «KOPPO3UL», «XUMUYECKas
KOPPO3US», «IJIEKTPOXUMHUYECKAs KOPPO3US»
IpUMepamMu IpOLECCOB, TPOUCXOMSIINUX C
Pa3JIMYHBIMU METAJIAMU.

Ornpenenenne MOHATUS «IIEIOYHbIE METAILIBDY.
CocraBiieHUe XapaKTePUCTUKU MIETOYHBIX METAJIOB
10 UX MoJoXKeHuto B Ileproanueckoit cucreme
xumuueckux anemenToB JI. . Meneneena.
XapakTepucTuKa CTpOSHUS U O0IIUX (PU3NUECKUX U
XUMHUYECKUX CBOMCTB IIEIOYHBIX METAJIIOB.
XapakTtepucTuka pU3NUYeCKUX U XUMUYECKIX CBOICTB
OKCHJIOB ¥ TUAPOKCUIOB HIEJIOYHBIX METAIIJIOB.

CocraBiieHre MOJIEKYJIIPHBIX YPaBHEHUH peakLui,
XapaKTEPU3YIOUIMX XUMUUYECKHE CBOMCTBA IIETOUYHBIX
METAJJIOB U UX COCIMHEHUI: 3JIEKTPOHHBIX
YpaBHEHUH MTPOLIECCOB OKHUCIIEHUSI-BOCCTAHOBIICHHUS;
YpaBHEHUH 3JIEKTPOTUTUYECKON TUCCOIMALINH;
MOJIEKYJIIPHBIX, MOJTHBIX U COKPAILIEHHBIX HOHHBIX
YpaBHEHUH PEAKIUU C yHaCTUEM
AIEKTPOJIUTOB.

YcraHoBiIeHHE MPUYUHHO-CIIEICTBEHHBIX CBI3€H
MEXIy CTPOCHHEM aTOMa, XUMUYECKOM CBA3BIO,
TUTIOM KPUCTAJUTMUYECKOM PEIIETKU MIEIOYHBIX
METAJUIOB U UX COEIMHEHUM, UX XUMHUYECKUMU
CBOWCTBaMH.

Brruncnenus mo xumudeckuM GopMyniaM u
YPaBHEHUSAM PEAKIIHM, MPOTEKAIOIINX C YHaCTUEM
HIEJIOYHBIX METAJUIOB U UX COEIMHEHU

CocraBiieHHE XapaKTEPUCTUKH aTFOMHHHUS TI0 €T0
nosioxkeHuto B [leproguyeckoit cucteme XMMHUYECKUX
anemenToB /I. 1. Menaeneena.

XapakTepucTuka CTpoeHusl, PU3NIECKUX U
XUMHUYECKUX CBOMCTB aTFOMHHHUSI.

XapakTepucTuka (GU3NIeCKUX U XUMUIECKIX CBOMCTB
OKCHJa ¥ THAPOKCUIA ATFOMUHUA.

OObsiCHEHHE 3aBUCUMOCTH CBOWCTB (WIH
MpeACKa3aHne CBOMCTB) aTFOMUHUS OT MOJIOKESHUSI B
[Ieproanueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB /1.




H. Meuneneena.

CocraBieHne MOJIEKYJISIPHBIX YPAaBHEHUN pPEaKIUii,
XapaKTepU3YIOLUINX XUMUUECKHAE CBOMCTBA aTlOMUHUS
U €ro COCIMHEHUN: JIEKTPOHHBIX YPABHEHUN
IIPOLIECCOB OKHUCIICHUSA-BOCCTAHOBIICHUS; YPABHEHUN
ANEKTPOJUTUYECKON JUCCOLMALINM; MOJIEKYIIAPHBIX,
IIOJIHBIX ¥ COKPAIICHHBIX NOHHBIX YPaBHEHUN
peaKuuii ¢ y4aCTUEM DJIETPOIUTOB.

VY cTaHOoBIEHHE IPUYMHHO-CIICACTBECHHBIX CBS3EH
MEXy CTPOCHHEM aTOMa, XUMUYECKOH CBA3BIO,
TUIIOM KPHACTAJUNINYECKON PEIIETKN ATIFOMUHUS U €TI0
COCIMHEHUH, €70 XUMUYECKUMU CBOMCTBAMH.

XapakTepuCcTHKa CTPOEHUs, (PU3NYECKUX U
XUMHUYECKUX CBOMCTB XKelle3a.

XapakrepucTuka GU3N4YECKUX U XUMUYECKUX CBOICTB
OKCHJIOB ¥ TUIPOKCUJIOB JKeJIe3a.

CocraBiieHHnE MOJIEKYJIIPHBIX YPaBHEHUI peakLni,
XapaKTEepU3YIOIUX XUMUUECKHE CBOMCTBA Kelle3a U
€ro COCAMHEHUMN: JIIEKTPOHHBIX YPABHEHUI
IIPOLIECCOB OKHUCIICHUSI-BOCCTAHOBIICHHUS; YPAaBHEHUU
IEKTPOJINTUYECKON JUCCOLMALUH; MOJIEKYJIPHBIX,
IIOJIHBIX Y COKPAILEHHBIX
VOHHBIX YPAaBHEHUH PEAKLMN C y4aCTHEM
AJIEKTPOJIUTOB.

Y cTaHOBIEHUE IPUYMHHO-CIIEICTBEHHBIX CBS3EH
MEXy CTPOCHHEM aTOMa, XUMUYECKOH CBA3BIO,
THIIOM KPUCTAJUIMYECKOW PELIETKH XKele3a U €ro
COEIMHEHUH, €r0 XMMUYECKHMH CBOMCTBAMU.
Habnroienue u onucanre XMuMHU4ECKOIro
JKCIEPUMEHTA.

Boruncnenus no xumuueckuM GpopMmyiiaM u
YPaBHEHUSAM peaKIuil.

Boruncnenus mo xumuueckuM GpopMmyiiaM u
YPaBHEHUSIM pEeaKkltii, IPOTEKAIOIINX C Y4aCTUEM
METAJUIOB U X COECIMHEHUM.

[TpencraBienue nHGOpMaIUK 10 TeMe «MeTaabl» B
BU/JIE TaOJIMII, CXEM, OTIOPHOT'O KOHCIIEKTa, B TOM
gucie ¢ npumeHenrem cpeacts MKT.

[IpakTukym 1
«CBoiicTBa
METAJIJIOB B UX
COCIUHECHUI)-
«Pemrenue
AKCIEPUMEHTAJIb
HBIX 337a4 Ha
pacno3HaBaHUe U
MOJTy4YEeHHUE
COeTMHEHUI
METAILIOBY

2/1

Pabora ¢ nabopatopHbsIM 000pyAOBaHUEM U
HarpeBaTeNbHBIMU MPUOOPAMHU B COOTBETCTBHH C
IpaBWJIaMU TEXHUKH 0€30I1aCHOCTH.

Habnronenue cBOMCTB METAJIJIOB M UX COSINHEHHNH U
SIBJICHHH, IPOUCXOSAIIUX C HUMH.

Onucanre XUMUYECKOr0 SKCIIEPUMEHTA C IIOMOIIBIO
€CTECTBEHHOIO SA3bIKa U A3bIKa XMMMUU.
®opMynHpOBaHUE BHIBOJIOB MO pe3yibTaTaM
MPOBEJICHHOT 0 AKCIIEPUMEHTA.




Jlara

O6o6menne u|2/1
cUCTeMaTH3aIus
3HaHUH
Bcero 329 68/34 40
KJ1acc
Temarnueckuii rurad 10 kirace

Ha3zBanue Koua-Bo |Kou-Bo Bun nesrenpHOCTH 00y4aromuxcst
Tema/paznen yacoB |Ja0.,mpakT

npu HYECKHX

mKoJie/ aboT

Ha JIOMy p
Hemeramnel 49/12 21 OrnpeeneHns MOHITHI «HEMETaJUIbI», «TaJOTEHBD,

«@JUIOTPOITHBIE BUJIOM3MEHEHUS.

XapakTepucTuKa XUMHUYECKUX 3JIEMEHTOB-
HEMETAJJIOB: CTPOCHUE, (PU3MUECKUE CBOICTBA
HEMETaJUIOB.

CocraBieHne Ha3BaHUM COETMHEHUIN HEMETAJIIOB 110
dbopmyre u ux HopmyIl o Ha3BAHUIO.

OOBbsicHEeHHE 3aBUCUMOCTH CBOMCTB (WK
Mpe/ICKa3bIBaHUE CBOMCTB) XMMHYECKHUX 3JIEMEHTOB-
HEMETAJUIOB OT N0JIoKeHus B [lepnonnueckoi
cucreme xuMuueckux aemeHTos /. . Menneneesa.
VYcTaHoBIIeHNE IPUYMHHO-CIIEJICTBEHHBIX CBSI3El
MEXIy CTPOCHHEM aTOMa, XUMUYECKON CBA3BIO,
TUIIOM KPUCTAJNINYECKON PEIIETKH HEMETAJIIIOB U UX
COeIMHEHUH, UX (PU3NYECKUMU CBOWCTBAMHU.

B nuanore ¢ yunrenem BhIpabOTKa KPUTEPUEB OLIEHKU
U OIIPEZIEIICHUE CTENIEHU YCIEIIHOCTH BBIITOJIHEHUS
cBOeH pabOThI U pabOTHI BCEX, HCXOS U3 UMEIOIINXCS
KPUTEPUEB, COBEPLICHCTBOBAHNE KPUTEPUEB OLICHKU U
UX HCIIOJIb30BAHUE B XOJI€ OLIEHKU U CAMOOILIEHKHU
XapakTepucTuka XUMHUYECKUX 3JIEMEHTOB-
HEMETAJIJIOB: CTPOEHUE, PU3NYECKUE CBOWCTBA
HEMETAJIJIOB.

CocraBieHre Ha3BaHUN COETMHEHUN HEMETAJNIOB 110
dopmye u ux GopMyIl IO Ha3BaHUIO.

CocraBieHre MOJIEKYJISIPHBIX YPaBHEHUN peakinid,
XapaKTEPU3YIOIIHUX XUMUYECKUE CBOKWCTBA
HEMETAJIJIOB U UX COEAMHEHUH, JIEKTPOHHBIX
YPaBHEHHUH MIPOLECCOB OKUCIEHUSI-BOCCTAHOBIICHUS.
VYcTaHoBIIeHNE TPUYMHHO-CIIEJICTBEHHBIX CBSI3EH
MEXly CTPOEHHEM aTOMa, XMMHUYECKOH CBS3bIO,
TUIIOM KPUCTAJNINYECKON PElIeTKH HEMETAIIIIOB U UX
COEIMHEHUH, NX XUMUYECKUMH CBONCTBAMMU.
BrinonHeHne pacueToB Mo XMMHUECKUM (HopMysiaM U
YPaBHEHHUSAM pEaKLUi, IPOTEKAIOIINX C Y4aCTHEM
HEMETAJIJIOB U UX COCIUHEHUM .

CocraBieHne Ha3BaHUN COETMHEHUI BOJIOPOAA IO
dbopmyre u ux GopMyst o HA3BAHUIO.




OO0BsicHEeHHE 3aBUCHUMOCTH CBOMCTB (WM
MpeCKa3bIBAHNE CBOMCTB) BOJIOPOJA OT MOJOKEHHUS B
[Tepuoanueckoil cucreMe XMMUYECKUX 3J1IeMEHTOB /1.
N. Menaeneesa.

CocTaBieHHne MOJICKYJISIPHBIX YPaBHEHUHN pEaKIui,
XapaKTEPU3YIOIIMX XUMUYECKHE CBOMCTBA BOJIOPO/IA,
AIIEKTPOHHBIX YPaBHEHUN MPOLIECCOB OKUCICHHUSI-
BOCCTaHOBJICHUS; MOJICKYJISIPHBIX, OJTHBIX U
COKpAILEHHBIX HOHHBIX YpaBHEHUH peakluii ¢
Y4aCTHEM 3JIEKTPOJIUTOB.

YcTaHOBIEHUE PUYUMHHO-CIICACTBEHHBIX CBSI3E
MEXy CTPOCHHEM aTOMa, XUMUYECKOMN CBA3BIO,
TUIIOM KPUCTAJNTNYECKON PeleTKH BOAOPOa, ero
(U3HYECKUMU U XUMUYECKUMU CBOMCTBAMHU.
Habmroienue u onucanne XuMU4eCKOro
AKCIIEPUMEHTA 110 PACcO3HABAHUIO BOJAOPO/IA.
BrimonHeHne pacyeToB Mo XMMHUECKUM (hopMyiaM 1
YpaBHEHUSM PEAKIIHM, MPOTEKAIOIINUX C yYACTUEM
BOJIOPOJIa U €T0 COeTUHEHUH.

XapakTepucTuka BOJAbL: COCTaB, GU3UUYECKUE U
XUMHUYECKHE CBOMCTBA, HAXOXICHHUE B IPUPOJIE U
MIpUMEHEHUE.

CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUN PEaKIIMii,
XapaKTEePU3YIOUINX XUMHUUECKUE CBOMCTBA BOIBI,
AIIEKTPOHHBIX YPaBHEHUU MPOIIECCOB OKUCIICHHUSI-
BOCCTaHOBJICHUSI.

XapakTepHucTHKa TraJIoTeHOB: CTpOeHUE, (PU3NUUecKue u
XUMHUYECKHE CBOICTBA, MOJIyYeHHE U IPUMEHEHHE.
CocraBiieHrue Ha3BaHUN COCTMHEHUH TaJIOT€HOB 10
dbopmyre u ux HopmMyIl O Ha3BAHUIO.

OO0OBbsicHEHHE 3aBUCUMOCTH CBOMCTB (MK
MpeICKa3bIBaHUE CBOMCTB) TaJIOTEHOB OT MOJOKEHUS
B [lepronnyeckoi cucreMe XMuMUYECKUX AJIEMEHTOB
J1. 1. MeHpeneeBa.

CocraBieHrne MOJIEKYJISIPHBIX YPaBHEHUHN peakinid,
XapaKTEPU3YIOUIUX XUMUYECKHE CBOMCTBA raJIOT€HOB,
AJIEKTPOHHBIX YPAaBHEHUM MPOIIECCOB OKUCITICHUS -
BOCCTaHOBJICHUSI.

VYcraHoBneHre MTPUIHMHHO-CIIEACTBEHHBIX CBSI3EH
MEXIy CTPOCHHEM aTOMa, XUMUYECKON CBSI3bIO,
TUTIOM KPUCTAJUTMYECKOU PEIIETKU TaJIOT€HOB, €T0
(bU3UYECKUMU U XUMUYECKUMU CBOWCTBAMHU.
XapakTepucTruKa COeIMHEHU raJoreHOB: COCTaB,
buznyecKrue 1 XUMUYECKHE CBOMCTBA, MOTYYCHHE U
MpUMEHEHHE.

CocraBiieHue Ha3BaHUW COETMHEHUH TaIOT€HOB 10
dbopmyre u ux GopMys1 o HA3BAHUIO.

CocraBiieHHE MOJEKYJISIPHBIX YPaBHEHUN peaKiMii,
XapaKTEePU3YIONUX XUMHUECKHE CBOMCTBA
COEIMHEHUH TaJIOT€HOB, AJIEKTPOHHBIX YPaBHEHUN
MIPOIIECCOB OKHMCIICHUSI-BOCCTAHOBIICHHUS, YPaBHEHUM
ANEKTPOJUTUYECKON AUCCOLMALINH; MOJIEKYIISIPHBIX,




MOJTHBIX W COKPAIIEHHBIX HOHHBIX YPaBHEHUH
peakiHil C ydacTHEM 3JIEKTPOIUTOB.

VYcraHoBieHUE IPUUUHHO-CIIEICTBEHHBIX CBA3EH
MEXy XUMUUYECKOU CBSI3bI0, TUTIOM
KPUCTAJUIMYECKON PEIIETKH COSAMHEHUI TaJIOr€HOB,
uX (pU3UYIECKIMH U XUMHYECKUMU CBOMCTBAMH.
HabmroneHue 1 onrMcaHue XMMAYECKOTo
AKCIIEPUMEHTA TI0 PACTIO3HABAHHIO XJIOPHU-, OpOMH/I-,
HOJIUA-UOHOB.

BrImonHeHNe pacdyeToB Mo XUMHUECKUM (HopMyiaM 1
YpPaBHEHUSAM PEAKIIHM, MPOTEKAIOIINX C Y4aCTUEM
COCJIMHEHUH rajloreHoB.

CocTaBieHue Ha3BaHUM COCIMHEHUN KUCI0pOJa 1o
dbopmyIie u ux HOpMyII IO Ha3BAHUIO.

OO0BsicHEeHHE 3aBUCUMOCTH CBOMCTB (WK
MpeCKa3bIBAHUE CBOMCTB) KUCIOPOAA OT MOJIOKEHUS
B [lepronnueckoit cucteMe XMMHUYECKUX 3JIEMEHTOB
. . Menneneena.

CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUN PEaKIIMii,
XapaKTEePU3YIOUIUX XUMHUECKHE CBOMCTBA KUCIOPO/Ia,
AJIEKTPOHHBIX YPAaBHEHUU MPOLIECCOB OKUCIECHUS -
BOCCTAHOBJICHUSI.

VYcraHoBieHHE IPUUUHHO-CIIEICTBEHHBIX CBA3EH
MEXIy CTPOCHHEM aTOMa, XUMUYECKOMN CBA3BIO,
TUIIOM KPUCTAIIIMYECKOUN PEIIeTKH KUCI0PO/ia, €ro
(GUBUYECKUMU U XUMUYECKUMU CBOWCTBAMH.
BeImonHeHNe pacdeToB Mo XMMHYSCKUM (HOpMyIiaM 1
YPaBHEHUSAM PEaKILHil, MPOTEKAIOIIMNX C yYaCTUEM
KHCJIOPO/Ia.

XapakTepucThKa Cephl: CTPOEHHUE, aJIIOTPOIIHS,
bu3HYecKre U XUMHUYECKUE CBOMCTBA, MOJyYCHHUE U
MIPUMEHEHUE.

CocraBieHne Ha3BaHUN COETMHEHUI Cephl 10
bopmye u ux GopMyIl IO Ha3BaHUIO.

OOBbsicHEHHE 3aBUCUMOCTH CBOMCTB (MK
MpeJICKa3bIBaHUE CBOMCTB) CEPHI OT MOJIOKEHUS B
[Tepuoanueckoit

cucreMe xuMuueckux 3aemenToB . Y. Menaeneena.
CocraBieHre MOJIEKYJISIPHBIX YPaBHEHUN peakinid,
XapaKTEPU3YIOUIUX XUMUUYECKHE CBOMCTBA CEPHI,
AJIEKTPOHHBIX YPaBHEHUM MPOIIECCOB OKUCIICHHUS.
XapakTepucTUKa COEIMHEHHI Cephl: COCTaB,
bu3HYecKre U XUMHUYECKUE CBOMCTBA, MOJyYCHHUE U
MIPUMEHEHUE.

CocraBiieHHE Ha3BaHUW COEMHEHUN CEPBI 11O
dopmyIe u ux GopMyIl IO Ha3BaHUIO.

CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUN PEaKIIMiA,
XapaKTEPU3YIOUIUX XUMUUYECKHE CBOMCTBA
COCTMHEHUH CEPBI, DJIEKTPOHHBIX YpaBHEHUHN
MPOLIECCOB OKHUCIIEHUSI-BOCCTAHOBIICHHUS; YPaBHEHU
ANEKTPOIUTHUECKON JUCCOIMAIINH; MOJICKYISIPHBIX,
MOJIHBIX M COKPAILIEHHBIX MOHHBIX YPAaBHEHUN




peakluil C y4aCTHEM JIEKTPOIUTOB.

YcraHoBieHHE IPUYUHHO-CIIEICTBEHHBIX CBI3EH
MEXy XUMHYECKOU CBSI3bI0, TUIIOM
KPUCTAJUIMYECKOUN PEIETKH COEUHEHUN CEPBl, UX
bu3HYECKUMU U XUMUYECKUMU

CBOMCTBAaMH.

XapakTepucTruKa CEpHON KHCIIOThI: COCTaB,
bu3HUeCKre U XUMUYECKUE CBOMCTBA KaK
ANEKTPOJIUTA.

CocraBieHHEe MOJIEKYIISIPHBIX YPaBHEHUN peaKLUi,
XapaKTEepU3YIOLUX XUMHUECKHE CBOMCTBA CEPHOM
KHUCJIOTBI, 3JIEKTPOHHBIX YPABHEHUM IIPOLIECCOB
OKHCJICHUSA-BOCCTAHOBJICHUS; MOJIEKYJIPHBIX,
MOJIHBIX.

CocTaBieHHUe MOJICKYJISIPHBIX YPaBHEHUHN peaKIui,
XapakTePU3YIOLINX XMMHYECKHUE CBOMCTBA CEPHOU
KHUCJIOThI KaK OKUCIIUTENS, JIEKTPOHHBIX YPAaBHEHUN
IIPOLIECCOB OKHUCIIEHUSI-BOCCTAHOBIICHUS.
XapakTepucTUKa NOJy4eHHUS U IPUMEHEHUSI CEPHOU
KHUCJIOTBI.

BrimonHeHne pacueToB Mo XMMHUECKUM (hopMyiaM 1
YPaBHEHUSM PEAKLIH, MPOTEKAIIINX C YHaCTHUEM
CEpPHOU KUCIOTHI.

XapakTepHucTHKa a30Ta: CTpOeHUe, HPU3NIECKHe U
XUMHUYECKHE CBOMCTBA, MMOJIYYEHUE U IPUMEHEHUE.
CocraBieHre Ha3BaHUN COETMHEHUH a30Ta 1o
dopmye u ux GopMyII IO HA3BaHUIO.

OObsicHeHHE 3aBUCUMOCTH CBOWCTB (WK
IIpeJICKa3bIBAHUE CBOICTB) a30Ta OT IOJIOKEHUS B
[lepnonnueckoi cucTeMe XUMUYECKHUX 3J1€MEHTOB /.
N. Menneneesa.

CocraBiieHHE MOJEKYJISIPHBIX YPaBHEHUN PEaKIIMii,
XapaKTEPU3YIOINX XUMUYECKHE CBOMCTBA a30Ta,
ANIEKTPOHHBIX YPAaBHEHUU MPOIIECCOB OKUCIECHUS -
BOCCTaHOBJICHUSI.

VYcTaHoBIE€HUE TPUUUHHO-CIIEICTBEHHBIX CBA3EH
ME¥K]ly CTPOCHUEM aTOMa, XMMUYECKOU CBA3BIO,
XapakTepucTuka aMMHUaKa: cocTaB, (PU3NUECKHUe U
XHMHYECKHE CBOMCTBA, MOJYYEHUE U IPUMEHEHHUE.
CocraBieHue Ha3BaHUI colielt aMMOHUs 1o popmyrie
1 X (pOopMyII [0 Ha3BAHUIO.

CocraBiieHHe MOJEKYJISIPHBIX YPaBHEHUN pEaKIIMii,
XapaKTEePU3YIOUIUX XUMHUECKIE CBOMCTBA aMMHUaKa 1
COJIE aMMOHHUSL, 3JIEKTPOHHBIX YPABHEHHI MPOLECCOB
OKHCJICHUS-BOCCTAHOBJICHUS; YPABHEHU
ANEKTPOJUTUYECKON AUCCOLMAIIMH; MOJIEKYISIPHBIX,
MTOJTHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUN
peakIMil C ydacTHEM JIEKTPOIUTOB.

YcraHoBiIeHHE MPUYUHHO-CIIEICTBEHHBIX CBI3€H
MEXIy XUMUUYECKOU CBSI3bI0, TUTIOM
KPHUCTAJUIMYECKON PENIETKH aMMHaKa U COJIen
aMMOHHSI, UX PU3NIECKUMHI U XUMHUYECKIMH




CBOMCTBaMH.

HaGnronenue u onvcanne XMMUYECKOTO
HKCIEPUMEHTA 110 PACIIO3HABAHUIO HOHOB AMMOHHUS.
Beinonnenue pacyeToB Mo XUMHUYECKUM (HOpPMYIIaM U
YPaBHEHMSIM PEAKLUi, IPOTEKAIOIINX C yJacTUEM
aMMuaKa.

CocrapieHue Ha3BaHUM OKCHJIOB a30Ta 110 (popmyiie u
ux (hopMyJI 110 HA3BAHUIO.

CocTaBieHHE MOJICKYJISIPHBIX YPaBHEHUHN pEaKIui,
XapaKTEepU3YIOIIUX XUMUYECKUE CBOWCTBA OKCHIOB
a30Ta, 3JCKTPOHHBIX YPABHEHUH MPOLIECCOB
OKHCJIEHHUS-BOCCTAHOBJIEHUS; MOJIEKYJISPHBIX,
HOJIHBIX U COKPAILEHHBIX HOHHBIX YpaBHEHHM
peaxkuuii C y4acTUeM 3JIEKTPOJIUTOB.

YcraHoBiIeHHE TPUUNMHHO-CIIEICTBEHHbBIX CBA3EH
MEX1y XUMUYECKOU CBS3BIO, TUIIOM
KPUCTAJNINYECKOM peIeTKH OKCUA0B a30Ta, €ro
($U3NYECKUMU U XUMHUYECKUMU CBOWCTBaMU
XapakTepuCcTUKa a30THOW KUCIIOTBI: COCTaB,
($U3NYECKUXEN XUMUYECKHE CBOMCTBA KaK
3JIEKTPOJINTA, IPUMEHEHHE.

CocraBieHre MOJIEKYJISIPHBIX YPaBHEHUN peaKIluii,
XapaKTepU3YIOIUX XUMUYECKHE CBOWCTBA a30THOM
KHCJIOTBI, 3JIEKTPOHHBIX YPaBHEHUH MTPOLIECCOB
OKHCJICHUSI-BOCCTAHOBJICHUS; MOJICKYJISIPHBIX,
IIOJIHBIX ¥ COKPAIIEHHbIX HOHHBIX YpaBHEHUN
peaxkuii C y4acTUeM 3JIEKTPOJIUTOB.

YcraHoBlIeHHE TPUYUHHO-CIIEICTBEHHbBIX CBA3EH
MEX/1y XUMUYECKOU CBS3bIO, TUIIOM
KPUCTAJNINYECKOH peIIeTKH a30THON KUCIIOTHI, €€
($U3NYECKUMHU U XUMUYECKUMU CBOWCTBAMHU.
Xapakrtepuctuka gochopa: crpoeHue, Gpuzndeckue u
XUMHUYECKHE CBOMCTBA, OJIy4eHHE U IPUMEHEHUE.
CocrapneHue Ha3BaHMM coeuHeHui Gocdopa mo
dbopMmyiie u ux HopMyIl IO Ha3BAHUIO.

OOBsicHEHHE 3aBUCUMOCTH CBOMCTB (MITH
IpeJICKa3bIBaHUE CBOMCTB) (hocdopa OT MOJI0KEHUS B
Ilepponnueckon cuCTEME XUMHUYECKUX JJIEMEHTOB /.
N. Menneneesa.

CocraBieHHe MOJIEKYIISIPHBIX YPaBHEHUH PEaKIIUM,
XapaKTEepU3YIIINX XUMHYECKUE CBoMcTBa (hocopa u
€ro COCIMHEHMM, DJIEKTPOHHBIX YPAaBHEHUI
MIPOLIECCOB OKHUCIICHUS-BOCCTAHOBIICHUS; YPaBHEHUN
IEKTPOJINTUYECKON JUCCOLUALINN; MOJIEKYIISPHBIX,
MOJIHBIX ¥ COKPAIIEHHBIX HOHHBIX YpaBHEHUN
peaxkuuii C y4acTUEM JIEKTPOJIUTOB.

VYcTaHoBiIeHHE TPUYNMHHO-CIIEJICTBEHHBIX CBSI3e
MEXly CTPOGHHEM aTOMa, XUMHUYECKOH CBS3bIO,
TUTIOM KpUCTaJUTHYeCKou pereTku pocdopa u ero
COEIMHEHUH, ero GU3NIECKUMHU U XUMUYECKUMU
CBOMCTBAaMH.

HaGnronenue u onvcanue XMMUYECKOTO




AKCIIEPUMEHTA T10 PACIO3HaBaHUIO GochaT-MOHOB
XapakTepucTuka yriepoja: CTpOeHUe, alIOTPOIIUs,
buznyeckrue 1 XuMHUYECKHe CBONCTBA, MOITYYCHHUE U
MIpUMEHEHUE.

CocraBneHue Ha3BaHUW COCTMHEHUH yriiepoa mno
dbopmyIie u ux HOpMyII IO Ha3BAHUIO.

OObsicHeHHE 3aBUCUMOCTH CBOMCTB (WK
MpeICKa3bIBAHNE CBOMCTB) YIJIEpO1a OT MOJIOKEHUS B
[lepuoauueckoil cucreMe XMMUYECKUX 3JIEMEHTOB /.
N. Menaeneena.

CocTaBieHHUe MOJICKYJISIPHBIX YPaBHEHUHN peaKIui,
XapaKTEPU3YIOIIMX XUMUYECKHE CBOWCTBA YIIIepoa,
AJIEKTPOHHBIX YPAaBHEHUU MPOLIECCOB OKUCIICHUS -
BOCCTaHOBJICHUSI.

VY cTaHoBIEHUE TPUYUHHO-CIIEICTBEHHBIX CBA3EH
MEXy CTPOCHHEM aTOMa, XUMUYECKOMN CBA3BIO,
TUIIOM KPUCTAJUIMYECKOU PEIIETKU yriaepoaa, ero
(UBUYECKUMU U XUMUYECKUMU CBOMCTBAMH

Y XMMUYECKHE CBOMCTBA, MOJIYYEHUE U IPUMEHEHHE.
CocraBiieHHEe MOJIEKYJISIPHBIX YPaBHEHUN peaklnid,
XapaKTEPU3YIOUIMX XUMUYECKHE CBOMCTBA OKCUIOB
YIJIepo/ia, HIEKTPOHHBIX YPaBHEHUN MPOIIECCOB
OKHUCIICHUSA-BOCCTAHOBJICHUS; MOJIEKYJIPHBIX,
MOJIHBIX M COKPAIIEHHBIX MOHHBIX YpaBHEHUN
peaKkLMil C y4aCTHEM 3JIEKTPOIUTOB.

VYcraHoBieHre MPUIMHHO-CIICACTBEHHBIX CBSI3EH
MEXy XUMUUYECKOU CBSI3bI0, TUTIOM
KPUCTAJUIMYECKOM pEeIETKA OKCUJIOB yIiepoa, UX
(UBUYECKUMU U XUMUYECKUMHU CBOMCTBaAMHU
OrnpeneneHus NOHIATHI «BPEMEHHAs )KECTKOCTh
BOJIbI», «ITIOCTOSTHHAS dKECTKOCTh BOJIBI», «00IIIast
JKECTKOCTb BOJIBI.

XapakTepucTHUKa YrOoJIbHON KUCIIOTHI U €€ COJICH:
cocTaB, ()M3MUECKHUE U XUMUYECKUE CBOMCTRA,
MOJTydeHUE U TIPUMEHEHHE.

CocraBiieHH€e Ha3BaHUU COJIEH YTOJIbHON KHCIIOTHI 110
dbopmyre u ux GopmMys1 IO HA3BAHUIO.

CocraBiieHHE MOJEKYJISIPHBIX YPaBHEHUN pEaKIIMii,
XapaKTEPU3YIOIINX XUMUYECKHE CBOMCTBA YTOJIbHOM
KHCJIOTBI U €€ COJIEH, YpaBHEHUHN AJIEKTPOIUTUUECKON
JIMCCOITUAIINN; MOJICKYJIIPHBIX, TIOTHBIX U
COKpAIICHHBIX MOHHBIX YPABHEHHI pEaKIIHil C
Y4aCTHEM DJIEKTPOJIUTOB.

Ornucanue cnocoOOB YCTPAHEHUS KECTKOCTH BOJBI U
BBITIOJTHEHHE COOTBETCTBYIOIIETO XUMUUYECKOTO
AKCIIEPUMEHTA.

HabGnronenue u onrcanne XUMHYECKOTO
AKCIIEPUMEHTA.

0 Pacro3HaBaHUIO KapOOHAT-NOHOB.

BrImonHeHne pacdyeToB Mo XUMHUECKUM (HopMyiaM U
YpaBHEHUSM PEAKIINH, MPOTEKAIOIINUX C yYACTHEM
COCIMHEHUH YIJIEpOAa.




XapakTepucTuKa KpeMHUS: CTPOEHUS, PU3NUECKUX U
XUMHUYECKUX CBOMCTB, OJYyYEHUS U IPUMEHEHUS.
CocTraBneHue Ha3BaHUW COCTMHEHUN KPEMHUSA 10
dbopmyIie u ux HOpMyII IO Ha3BAHUIO.
XapakTepucTUKa COCIMHEHUI KPEMHUS: COCTaB,
¢du3nUeckrue 1 XUMHUYECKHE CBOMCTBA, MOJIyuYeHHE U
IIPUMEHEHUE.

CocraBieHHe Ha3BaHUM COEIMHEHUIN KPEMHMUSI 110
dbopmyre u ux GopmMys1 0 Ha3BAHMIO.

CocraBieHHEe MOJIEKYIISIPHBIX YPaBHEHUN peaKLUi,
XapaKTEepU3YIOLIUX XUMHUECKHE CBOMCTBA
COCIMHEHUHN KPEMHUS, MIEKTPOHHBIX YPaBHEHUU
MIPOLIECCOB OKHMCIIEHUSI-BOCCTAHOBIICHHUS; YPaBHEHUU
AIIEKTPOJINTUYECKON JUCCOLUAIINN; MOJIEKYISPHBIX,
MIOJIHBIX M COKPAILIEHHBIX MOHHBIX YPABHEHUN
peakuuii C y4aCTHUEM 3JIEKTPOJIUTOB.

VYcTaHoBIE€HUE TPUYUHHO-CIIEICTBEHHBIX CBA3EH
MEX/1y XUMUYECKOU CBS3bIO, TUIIOM
KPUCTAJUTMYECKOUN pPEeIETKH COEUHEHUN KPEMHUS,
ero U3NYECKUMU U XUMUYECKUMH CBOMCTBAMHU.
Habmroienue u onucanre XMuMHU4EeCKOro
AKCIIEPUMEHTA 110 PACIIO3HABAHUIO CUJIMKAT-UOHOB.
BrimonHeHne pacyeToB Mo XUMHUYECKUM (hopMysaM 1
YPaBHEHUSM peaklui, IPOTEKAIOIIHUX C Y4aCTUEM
COEIMHEHUN KPEMHHUS.

XapakTeprucTHKa CHIIMKATHOW MPOMBIIUIIEHHOCTH
Boruncnenus no xumuyeckuM GpopMmyiiaM u
YPaBHEHUSIM PEaKLHil, IPOTEKAIIINUX C YHACTUEM
HEMETAJUIOB U UX COCIMHECHU.

[TpencraBnenue nnpopmanuu no reme «Hemeramnsn»
B BU/JI€ TaOJIMII, CXEM, OTIOPHOT'O KOHCIIEKTa, B TOM
gucie ¢ npumenenuem cpeacts MKT.

OTtcranBaHie CBOEH TOUYKHU 3pEHMSI, €€ apryMeHTalus
U TIOATBEP)KJICHHUE (haKTaMH.

CocraBnenue pedepara o onpeaeneHHon popme.

[IpakTukym 2
«CBolicTBa
COECTMHEHUH
HEMETAJJIOB»

3/1

DKCIEepUMEHTAIIbHOE HCCIEJOBAHNE CBOMCTB
HEMETAJIOB U MX COCAMHEHUH, pelleHe
HKCIEpUMEHTAIbHBIX 331a4 1o Teme «lloarpymnmna
TaJIOTEHOBY.

Pabota ¢ 1abopatopHbIM 000pPYJOBaHUEM U
HarpeBaTeIbHBIMH TPUOOPAMH B COOTBETCTBHUH C
IpaBUJIaMU TEXHUKHU 0€30MaCHOCTH.

HaoOmronenue 3a cBOMCTBaAMH TajJOreHOB, HX
COEJIMHEHUH U SBJICHUSMH, IPOUCXOIAIIMMHU C HUIMHU.
Onucanne XUMHYECKOTO IKCTIEPUMEHTA C TTOMOIIBIO
€CTECTBEHHOTO SI3bIKA U SI3bIKa XMMMUHU.
dopmynupoBaHHe BHIBOIOB IO Pe3yJIbTaTaM
IIPOBEIEHHOTO HKCIIEPUMEHTA.

Opranu3zanys yueOHOro B3aMOJICHCTBHS B TpYIIIIE.

O06006111EHIE
3HAHUI 110
XUMUU 32 KypC

16/4

[TpencraBiaenue HHPOPMALIUH 110 TEME
«Ilepnoanueckuii 3akoH u [lepuognyeckas cucrema
. . Menneneesa B CBETE TEOPUU CTPOCHHUS AaTOMay.




OCHOBHOM
IIIKOJIBI.
IloaroroBka x
A

[TpencraBienne MHGOPMALIUH 110 TEME
«Knaccuduxanus XuMUYeCKUX peaKIfii o
pasnnuHbIM npusHakam. [IpencraBinenue
uHpopmanuu o teme «Knaccupukanus

U CBOMCTBA HEOPTaHUYECKUX BELIECTB»
[TpencraBiaenne HHPOPMALIUH 110 TEME
«['enernyeckue psapl MeTa1a, HEMETAUIA U
nepexogHoro Metasna». [Ipeacrasienue
uHpopManuu 1o reMe «Bupl XUMUYECKUX CBA3EH U
TUIBI KPUCTALTMYECKUX PELIETOK .B BUJE TaOIHII,
CX€M, OIIOPHOT'O KOHCIIEKTa, B TOM YHUCIIE C
npumeHenueM cpeacts UKT.

BeinonHenne TeCTOBBIX 3a/1aHuil 110 TeMe.

Bcero 3a 10
KJIace

68/17

24




Conep:xanue
8 kiaace

Beenenne (114.)

[lpeqmer xumuu. MeToasl MMO3HaHMS B XMMHUHU: HAOJIOJEHUE, HKCIEPUMEHT, MOJEIUPOBAHUE.
HcTounukn xumuueckod WHGPOpPMALUHU, €€ MOJy4YeHHE, aHaJIM3 M IPEJICTaBICHHE €ro Pe3yiIbTaToB.
[ToHsATHE O XMMHUYECKOM 3JeMeHTe M (opMax €ro CyIeCTBOBAaHHUS: CBOOOJIHBIX aToMax, MPOCTHIX U
CJIOKHBIX BEILECTBAX.

[TpeBpamenus Beniects. OTINYME XUMUYECKUX PEAKLUH OT (pru3nyecKux sABIeHUN. Poiab XUMHUM B KU3HU
yenoBeka. Xemopmiusa u xemohoous.

KpaTtkne cBeneHHs W3 UCTOPMM BO3HHMKHOBEHHsA M pa3BuThs xumud. llepmon anxmmuu. Ilonsatue o
¢mnocopckom kamue. Xumus B XVI B. Pazutne xumun Ha Pycu. Ponb OoTe€4eCTBEHHBIX YYEHBIX B
CTAaHOBJICHUU XMMHYECKON Haykn — paboTel M. B. JlomonocoBa, A. M. bytnepoga, /[. 1. Menaeneena.
XrMHYecKasi CMMBOJIMKA. 3HaKM XUMHUUYECKUX AJIEMEHTOB U IIPOUCXOXKACHUE UX Ha3BaHUM. XUMHUUECKHE
dopmynbl. MHaekcs! u koapduurenTsl. OTHOCUTENIBHBIE aTOMHAs U MOJIeKyJsipHas Macchl. [IpoBenenue
pacyeToB MacCcoOBOW J0JIM XMMUYECKOTO 3JIEMEHTA B BEIIECTBE HA OCHOBE €r0 (hOPMYIIHI.

[Tepuonuueckas cuctema xumuueckux 3nemenTos J[. M. MenaeneeBa, ee cTpykTypa: Majble U O0JbLINe
IIEPUO/B], TPYNIBI ¥ noarpymnmsl. Ilepuonnueckas cucreMa xuMudeckux inemeHToB /1. M. Menneneesa,
ee CTpyKTypa: Majiple U Oojblliue Hepuojbl, Ipynnbsl W noAarpynnsl. Ilepmonuueckas cucrema Kak
CIPaBOYHOE IIOCOOUE IS MTOJIYyYEHHUS CBEACHUM O XUMUYECKUX 3JIEMEHTaX.

Jemoncrpauuu. 1. Monenu (mapocrepxkueBble U Ctioaptabpurie0a) pa3auuHbIX MPOCTHIX M CIOKHBIX
BelecTB. 2. Komnekuus cTekasHHON XuMu4eckoil mocyasl. 3. Komnekuust MmatepuanoB U U31E€IUN U3 HUX
Ha OCHOBE almoMuHus. 4. BzaumozeiictBie Mpamopa ¢ KUCJIOTOW U IOMYTHEHHUE U3BECTKOBOM BOJIBI.

Jlaboparopubie onbIThl. 1. CpaBHEHHE CBOMCTB TBEPIBIX KPUCTAJUIMUECKHUX BEIIECTB U PAacTBOPOB. 2.
CpaBHeHuE CKOPOCTH UCHAPEHUs BO/IbI, OJIEKOJIOHA U ATHJIOBOTO CIIUPTA ¢ (PUIBTPOBAIBHON OyMaru.

TEMA 1
ATOMBI XUMHYECKHX 3JIeMeHTOB (164.)

AToMBI Kak (hopMa CYIIECTBOBAHUSA XUMHUUYECKUX AJI€MEHTOB. OCHOBHBIE CBEICHUS O CTPOECHUH aTOMOB.
Jloka3zarenbcTBa CIOXKHOCTH cTpoeHHst aroMoB. OmnbiTel Pesepdopna. IlnanerapHas Mojens CTpOeHUs
aToma.

CocTaB aTOMHBIX sI€p: IPOTOHBI U HEUTPOHBI. OTHOCUTENBHAS aTOMHAs Macca. B3auMOCBsA3b MOHATHI
«IIPOTOHY», KHEUTPOH», KOTHOCHUTEIIbHAS aTOMHAsl Maccay.

M3MeHeHue 4yncina NpoTOHOB B Spe aToMa — 00pa30BaHHE HOBBIX XUMUYECKHUX JIEMEHTOB.

N3meneHne ymcia HEUTPOHOB B sipe aToMa — o0Opa3zoBaHuEe U30TONOB. COBpPEMEHHOE ONpeJeleHHe
MOHATUSA «XUMUYECKHM dieMeHT». M30Tombl Kak pasHOBUIHOCTH AaTOMOB OJHOTO XHMMHYECKOIO
JJIEMEHTA.

OnexkTpoHbl. CTpoeHHE »HIIEKTPOHHBIX OOO0JIOYEK AaTOMOB XHMMHYecKHX »djeMeHToB Ne 1—20
nepuoguyeckoir cucremsl J[. . MenneneeBa. IloHsATHE O 3aBEpIICHHOM U HE3aBEPIICHHOM
3JIEKTPOHHOM CJIO€ YPOBHE.

[Tepuoanueckas cucrema xuMuueckux siemMeHToB . YI. MenneneeBa u ctpoeHre aToMoB: (PU3NYECKUIT
CMBICJI ITOPSIAKOBOTO HOMEPA 3JIEMEHTa, HOMEPA IPYIIILI, HOMEpa IepHoIa.

M3meHeHue 4uciia 3JeKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM YpPOBHE aTOMa XMMHYECKOTO 3JIEMEHTA —
00pa3oBaHUE MOJOXKHUTEIbHBIX M OTPHUIATENbHBIX HOHOB. VOHBI, 00pa3oBaHHBIE aTOMaMH METAJUIOB U
HeMeTauloB. [IpuuMHBI M3MEHEHUS METANIMYECKHX M HEMETAINIMYECKHX CBOMCTB B IMEpUOJaX U
rpyImnax.

O6pa3oBanue OuHapHBIX coenuHeHni. [lonaTre 06 noHHOM CBs3U. CXeMbI 00pa30BaHUs HOHHOW CBSI3H.



B3aumoseiicTBue aToMOB XHUMHYECKHX OSJIEMEHTOB-HEMETAIZIOB MEXAY co0oii — oOpa3oBaHHe
JIBYXaTOMHBIX MOJIEKYJI IMPOCTBIX BellecTB. KoBaneHTHass HEMOIspHAs XUMUYECKasl CBSA3b. JJIEKTPOHHbBIE
U CTPYKTYpHBIE (POPMYIIBI.

B3aumopeiicTBie aTOMOB XHMHUYECKHUX 3JEMEHTOB-HEMETAZIOB MeXAy co0oii — oOpa3oBaHue
OMHApHBIX COEAMHEHHUH HEMETaUIOB. OJIEKTPOOTpULIaTeIbHOCTh. KoBaneHTHas ImoJyispHas CBA3b.
[TonsiTve 0 BaJIGHTHOCTH KaK CBOWCTBE aTOMOB 00OPa30BbIBATH KOBAJICHTHBIE XUMUYECKUE CBSI3U.
Cocranenue (popmysa OMHAPHBIX COSAMHEHUH 10 BaJIeHTHOCTU. HaxoskieHne BaJIGHTHOCTH 110 (opMyIie
OMHApHOTO COCAMHEHUS.

B3aumoieiicTBrE aTOMOB METAJUIOB MEXKIY CO00M 00pa3oBaHUE METAJUIMUECKUX KPUCTALIOB. [loHsATHE O
METaJUIMYECKON CBSI3U.

JleMoHCcTpanuu. Monenn aTOMOB XHMHYECKHX 3JIeMEeHTOB. Ilepumoamyeckas cucreMa XUMHYECKHX
anemenToB [l. 1. MenzeneeBa (pa3nu4nbie (OPMBI).

JlaGopaTopHbie oOmbITHL. 3. MojenupoBaHUE TPUHLUINA JCUCTBUS CKAaHUPYIOIIET0O MHUKpOCKoma. 4.
N3roToBneHune Moieneit MOJIEKyJl OMHAPHBIX COSAMHEHHH. 5. VI3rOoTOBICHHE MOJIEH, HILTIOCTPUPYIOIICH
CBOICTBa METAJUINYECKO CBSI3U.

TEMA 2

IIpoctbie BemecTBa (104.)

[lonoxxeHne MeETAITIOB M HEMETAIOB B INEPHOJUYECKOM CHUCTEME XHMMHYECKMX 3ieMeHToB [[. M.
MengeneeBa. Baxnelimue mpocTele BelleCTBAa — METAJIBL JKEJE30, aJIOMUHUM, KaJlbLUH, MarHui,
HaTpuii, Kanmii. O0ume pu3nyeckre CBOWCTBA METAILJIOB.

Baxwneiimue npocTble BelecTBa — HEMeTallbl, 00pa30oBaHHbIE aTOMaMM KUCJIOPOAa, BOJOPOJa, a30Ta,
cepsl, ¢octopa, yriaepoaa. MoeKymnbl IPOCTHIX BEIIECTB HEMETAIIOB — BOJOPOA, KHCIOPOIa, a30Ta,
rajoreHoB. OTHOcHUTeNbHAs MoJeKyispHas macca. CHoCOOHOCTh aTOMOB XMMHUYECKHMX 3JIEMEHTOB K
00pa30BaHUIO HECKOJBKUX IPOCTBIX BELIECTB — auIOTponus. AoTponus. AJIIOTPOINHbIE
MOIUHUKAIMKA KACIOpoaa, Gocdopa n ojoBa. MeTaIMuecKue U HEMETANTHIECKHE CBOWCTBA MPOCTHIX
BenecTB. OTHOCUTEIBHOCTD ATOIO MOHSTHS.

UYucno Asoragpo. KommuectBo BemecTBa. Monb. MonspHast macca. MoJsipHBI 00beM Ta3000pa3HbBIX
BemiecTB. KpaTHble €IUHMIIBI KOJMYECTBA BellecTBa (MUIUIMMOIb W KHUJIOMOJb, MIIIMMOJIPHAS H
KUJIOMOJISIpHAsl MacChl BELIECTBA, MUJUIMMOJIIPHBIA U KUJIOMOJISIPHBIM 00bE€MBI Fa3000pa3HbIX BEILIECTB).
PacueTs! ¢ HCMOIb30BaHUEM MOHATHH «KOJIWYECTBO BEIIECTBAY, «MOJISIPHAS Maccay», «MOJIIpHbII 00beM
razoB», «4UCI0 ABOTagpo».

Hemonctpanuu. [lomyuenue ozona. OOpasiel 0e10ro u ceporo oJjioBa, Oenoro u kpacHoro docdopa.
HekoTopsie MeTamibl 1 HeMeTaTbl C KOJIMYECTBOM BeliecTBa 1 Mosib. MosipHBI 00heM Ta3000pa3HbIX
BEIIIECTB.

JlaGopaTopHbie onbIThl. 6. O3HaAKOMIIEHHE C KOJUIEKIIMEW MeTayuioB. 7. O3HAKOMIIEHHE C KOJUICKIMEn
HEMETAJIOB.

TEMA 3
CoennHeHus] XMMHYECKUX 3J1eMeHTOB(164.)

Crenenp oxucinenusa. OnpeneneHue CTENEHH OKHUCIEHUS JJIEMEHTOB [0 XHMMMYECKOHl Qopmyse
coeaunenusi. CocraBienue GpopMmyn OMHAPHBIX COEAMHEHUH, oOmMi crnocod ux Ha3biBaHUS. BuHapHbIe
COEIMHEHUS: OKCUMBI, XJIopuabl, cyiabduasl u ap. CocraBienue ux ¢opmyi. buHapHble coelnHEHUS
HEMETAJUIOB: OKCHJBI, JETY4YH€ BOJOPOAHBIE COEAMHEHMs, MX cOCTaB M Ha3BaHud. llpencraBurenu
OKCH/JIOB:

BOJA, YIVIEKHMCIBIA Ta3, HeramieHass u3BecTb. lIpencraBurenu neTydyuMX BOAOPOAHBIX COEIUHEHUIL:
XJIOPOBOZIOPOJ U aMMHUAK.



OcHOBaHMsI, MX COCTaB M Ha3BaHMA. PacTBOPHMMOCTH OCHOBaHUM B Boje. Tabmuua pacTBOPUMOCTH
TUAPOKCUAOB U conel B Boje. lIpencraBurenn menoden: THAPOKCHUIBI HATPHsl, KW W KaJbLIH.
[Tonatue 06 MHAMKATOPAX U KAUECTBECHHBIX PEAKLIUSAX.

Kucnotsl, ux cocraB n Ha3Banusa. Kiaccuduxanus xucnot. [IpeacraBureny KUCIOT: cepHasi, CONsHas U
azoTHas. [lonsTHe o mKane kuciaoTHocTH (mkana pH). MIsmeneHne okpacku HHAMKATOPOB.

Conu Kak NpOU3BOIHBIE KHUCIOT M OCHOBAHMM MX COCTaB M Ha3BaHMs. PacTBOpHMOCTB coyiell B BOJE.
[IpencraButenu coseid: XIopu HaTpusi, KapOoHAT U Gocdar KaIbIH.

AMopdHbIE U KPUCTAJUINYECKHUE BEILECTBA.

MeXMONEKYJIApHbIE  B3aUMOJCHCTBUA. THIBI KPUCTAUIMYECKMX PELIETOK: HWOHHAs, aTOMHasd,
MOJIEKYJIIpHAs U METAJUIMYECKasl. 3aBUCUMOCTb CBOKCTB BELIECTB OT TUIIOB KPUCTAJIIIMYECKUX PELIETOK.

UYucteie BemiecTBa U cMecH. [Ipumepsl KUAKUX, TBEPABIX M Ta3000pa3HbIx cMmeceil. CBOMCTBAa YHCTHIX
BelecTB U cmecel. Mx cocta. MaccoBas 1 00beMHast 10U KOMIIOHEHTa cMecU. PacdeTsl, CBA3aHHBIE ¢
UCIIOJIb30BAHUEM ITOHSATUS «IOJIS».

Hemoncrpanuu. O6pasibl OKCHIIOB, KUCIOT, OCHOBAaHUN M coJieil. MoJienu KpUCTaJUIMYECKUX PEIIeTOK
XJIOpY/la HaTpus, anamasa, okcuja yraepona (IV). KucnoTHo mienouHbsle MHIMKATOPBI, U3MEHEHHE HX
OKpacCKM B pa3JIMYHBIX CpPelax. YHUBEPCAIbHBIM MHIMKATOP U U3MEHEHHME €ro OKPACKU B PA3IMYHBIX
cpenax. Illkana pH.

JlaGopatopHble onbIThl. 8. O3HaKOMIIEHHE C KOJuIeKLuel okcuaoB. 9. O3HaKOMIIEHHE CO CBOICTBaMU
ammuaka. 10. KauecTtBeHHas peakuus Ha yriekucibli ra3. 11. Onpenenenue pH pacTBOpoB KHUCIIOTHI,
menoun W Boubl. 12. Ompenenenrie pH nuMoHHOro M s0J0YHOTO COKOB Ha cpe3e IUioaoB. 13.
OzHakomieHue ¢ koyuiekuueil coneil. 14. O3HakOMJIEHHME C KOJUIEKIMEN BEIECTB C Pa3HbIM TUIIOM
KpUCTANINYECKOM pemeTku. V3roroBieHne Mojeneil KpucTaInueckux peuerok. 15. O3HakoMieHue ¢
00pa3ioM ropHoi OPOIbI.

TEMA 4

HN3meHnenus, npoucxoasimue ¢ Bemecrsamu(14y.)

[ToHsiTHE SIBIEHMI, CBA3aHHBIX C U3MEHEHUSIMU, TPOUCXOISAIIMMU C BEUIECTBOM. SIBJIICHUSA, CBSI3aHHBIE C
W3MCHECHHUEM KPHUCTANTMYECKOrO0 CTPOCHHS BEIIECTBA TPU IOCTOSSHHOM €ro COCTaBe, — (U3HUYECKUC
aBieHusl. OU3NUYECKUe SBJICHUS B XMUMHUU: JUCTHIUIALMS, KPUCTAUIM3AIMs, BbIIAPUBAHUE U BO3TOHKA
BEIIIECTB, IIEHTPU(YTUPOBAHUE.

SIBneHus, cBsi3aHHBIE C U3BMEHEHUEM COCTaBa BEUIECTBA, — XUMUYECKUE peakiuu. [Ipu3Haku u ycnoBus
MPOTEKAHUsI XUMUYECKUX peakiuil. BeimeneHue TEroTel U cBeTa — peakinuu ropeHus. [lonstue o0
9K30 M JHJIOTEPMHYECKUX PEAKIUAX. 3aKOH COXPAHEHHsSI MacChl BEIIECTB. XMMHYECKUE YpaBHEHUSI.
3HaueHue UHJIEKCOB U K03 uirenToB. CocTaBlieHnEe ypaBHEHUN XUMUYECKUX PEAKIIHII.

Pacuersl o xuMHuueckuM ypaBHEHMSIM. PernieHue 3a1ay Ha HaXOXKJIEHUE KOJUYECTBA BEUIECTBA, MACCHI
Wi o0beMa MPOJYKTa PEaKIUU MO KOJUYECTBY BEIIECTBA, MAcCE€ WM O0OBEMY MCXOIHOTO BEIIECTBA.
Pacuetrsl ¢ ucnosp30BaHWEM HOHSTHS «IO0JI», KOTJA MCXOJHOE BEIIECTBO JaHO B BHUAE PacTBOpa C
3a/IaHHONM MACCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA WIIN COAEPKUT ONPEICICHHYIO IO IPUMECEH.
Peakuuu paznoxenus. [IpeacraBieHue o CKOpocTu XUMUUECKUX peakiuil. Katanuzaropsl. @epMeHTHI.
Peaknuu coenuuenus. KaranuTudyeckne W HekaTtaquTHyeckue peakiuu. OOpaTuMbie U HEOOpaTUMBbIE
peaKkiuu.

Peakuuu 3amenienus. Psn  akTMBHOCTH METAaIOB, €r0  HMCIOJIb30BAaHUE Ui IMPOTHO3UPOBAHUS
BO3MOKHOCTH NPOTEKAHHUS PEAKUUNA MEXIAy MeTaulaMH M KUCJIOTAMH, PEAKLMil BBITECHEHHS OJHUX
METaJUIOB U3 PACTBOPOB MX COJIEH JApyruMu Metaiamu. Peakimum oOMeHa. Peakiuu HedTpanm3aiuu.
YcnoBus npoTekaHus peakinii 0OMeHa B pacTBOpax /0 KOHIA. THUITBI XUMUYECKUX peakluidi Ha IpUMepe
CBOWCTB BOJbI. Peakius pa3inokeHuss — 3JIEKTPOJIM3 BOAbL. Peaknuu coenMHEHUs — B3aUMOJICHCTBHE
BO/JIbI C OKCHJIaMH METAJIJIOB Y HEMETAJIOB. Y CIIOBUE B3aUMOJICUCTBUS OKCUIOB METAJUIOB U HEMETAIIJIOB
¢ Bonou. IloHsTHe «ruapokcUibl». Peakuuu 3aMemieHuss — B3aUMOJECHUCTBUE BOJBI C METaJJIaMU.
Peakmun oOMeHa — rUAPOIIN3 BEIIECTB.



Hemonctpauuu. Ilpumepsl ¢u3nyeckux sBICHUN: a) IUIaBieHHE mnapaduHa; 0) BO3rOHKA MOJA MU
OCH30MHOI KUCIIOTHI; B) pACTBOPEHUE OKPAIICHHBIX COJICH; T) MU Py3ust AYITUCTHIX BEIIECTB C TOPSIICH
JaMIIOYKM HakajduBaHus. llpumepbl XuUMHUECKMX SIBICHHM: a) TropeHue wmarHus, (ocdopa; O)
3aUMOJICMCTBHUE COJISTHOM KHUCIIOTHI C MPaMOpPOM HJIM MeEJIOM; B) moiydeHue ruapokcuaa meau (II); r)
pacTBOpEeHHE MOJYYEHHOTO0 THAPOKCHAA B KUCIOTax; 1) B3aumojeictBue okcuna meau (1) ¢ cepnoit
KHUCJIOTOM MpH HAarpeBaHUU; €) pa3jioKeHUe MepMaHraHata Kajius; ) pa3jiokKeHHe IepoKcuia BOAOpoaa
C TOMOUIbI0 JMOKCHJA MapraHiia M Karajasbl KapTodenss WM MOPKOBH; 3) B3aUMOACHUCTBHE
pa30aBIIEHHBIX KUCIIOT C METAJUIAMHU.

JlaGopaTopubie ombIThl. 16. IlpokanuBaHue Meaw B IUTAMEHH CIUPTOBKH. 17. 3amernieHue Menu B
pactBope xiopuaa meau (11) sxenezom.

0060011eHYEe ¥ cucTeMaTu3alus 3Hauui 1y.

9 ki1acc
Tema 5. [IpakTukym 1
IIpocreiimme onepannu ¢ BemecTsoM (34.)

[IpakTuueckue pabOThl XMMUYECKOTO NMpakTUKyMa |1 naroTcsd mnpu u3ydeHuu pasnena Beenenue. Oto
HO3BOJISIET JIydllle 3aKpelNUTh TEOPETHUECKUIl MaTepual Ha MPAKTUKE U IPOBEPUTHh IMPAKTUYECKUE
YMEHMSI U HaBbIKH HENIOCPEICTBEHHO 110 JAHHOH TEME.

1. IlpaBuna TexHUKH O€30MacCHOCTH IpHU paboTe B XUMHUYecKoM Kabunete. Ilpuemsl oOpaiieHus c
1ab0paToOpHEIM 00OpPYIOBaHHWEM W HarpeBaTebHBIMU TpuOOopamu. 2. HabmoneHus 3a M3MCHCHHSMH,
IPOMCXOJAIIMMU C ropsilieil CBeUOi, U X OmucaHue (JOMAlIHUM 3KCIIEPUMEHT). 3. AHajlu3 MOYBbI U
BO/bI (noMamHuil skcnepumeHT). 4. IlpusHaku xumumueckux peakuuil. 5. IlpuroroBineHue pactBopa
caxapa U pacueT ero MacCoBOM J0JIM B PacTBOPE.

TEMA 6
PacrBopenne. PactBopbl. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB(284.)

PactBopenne kak ¢usnko-xumudeckuii mpormecc. [loHsTHE 0 ruApaTax M KpUCTAIOTHUIpPATAX.
PactBopuMocTh. KpuBbie pacTBOPUMOCTH KaK MOJENb 3aBUCUMOCTH PACTBOPUMOCTH TBEPIBIX BEILIECTB
OT Temneparypsl. HachllieHHbIe, HEHACHIIIEHHBIE U MEPECHIILIEHHBIE PACTBOPHI. 3HAUYEHUE PACTBOPOB IS
IIPUPOJIBI U CEITBCKOTO X031 CTBa.

[TonsiTue 00 DIEKTPOTUTHUYECKOW TUCCOLMANUU. OJIEKTPOIUTHI U HEIIEKTPOIUTHL. MexaHu3m
JUCCOITHAIIMN DJIEKTPOJIUTOB C PA3IMYHBIM TUIIOM XUMUYECKOW CBsi3U. CTENEeHb 3IEKTPOJIUTUUYECKON
mucconranuu. CUIbHbIE U c1a0ble SJIeKTPOIHTHI.

OCHOBHBIE TOJOXEHHUSI TEOPUU DJIEKTPOJUTHUECKON Juccouuanvu. MoHHBIE ypaBHEHHUS peakLui.
Peakuun oOMeHa uaymue 10 KOHIA.

Knaccudukarus HOHOB U UX CBOMCTBA.

Kucnotsl, ux xknaccuduxanus. Jucconmanus KUCIOT U UX CBOMCTBA B CBETE TEOPUU DIEKTPOTUTHUECKOM
aucconranuy. MOJIEKyJISIpHbIE M MOHHBIE YPAaBHEHMS pPEAKUU KHCIOT. B3auMopencTBue KHCIOT ¢
MeTaulaMHi. B3aumoneicTBue KHCIOT C OKCHJAMU METAJUIOB. DJIEKTPOXUMHUECKUHN Psii HAPSHKEHUS
MeTauIoB. B3anMOAencTBHE KHUCIOT C OCHOBAaHUSIMH — peaKkUus HeWTpanu3auuu. BiammopeicTsue
KHUCTIOT ¢ coysiMu. Vcronb3oBanue TaOIUIbl PACTBOPHUMOCTH JUIS XaPaKTEPUCTUKA XUMUIECKIX CBOHCTB
KHCJIOT.

OcHoBanmsi, ux kinaccudukanus. Jluccorumanusi OCHOBaHMW H WX CBOWCTBA B CBET€ TEOPUHU
AJIEKTPOJIMTUYECKON Aucconnaniu. B3anmoaeiictBue ocHoBaHUM ¢ colisiMu. Vcronb30BaHUe TaOJIHIIBI
PacTBOPUMOCTU JJIsl XapaKTEePUCTUKU XMMHYECKUX CBOMCTB OCHOBaHMU. B3aumopeiicTBue mienouei c
OKCHJIaMH HEMETAJUIOB.

Conu, UX JuccolManus B CBETE€ TEOPHUH AJIEKTPOJUTUUYECKON Aurccouuanuu. BzaumopeiicTBue comneit ¢
MeTaJuIaMH, OCOOCHHOCTH 3THUX peakuuid. BzanmopeiicTBue coneit ¢ comsmu. Mcnonb3oBanue TaOIMIIbI
PacTBOPUMOCTH /ISl XapAaKTEPUCTUKU XUMHUYECKUX CBOMCTB COJIEH.



O6o00611eHne cBeieHni 00 OKCHIaX, NX KiIacCu(UKAIMN U CBOMCTBAX.

[eHeTnyeckue psiapl MeTajlla M HeMeTauia. [ eHeTHdyeckas CBA3b MEXIy KIacCaMH HEOPraHUYeCKUX
BEIIIECTB.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. OnpenesieHue CTENCHEH OKHCIEHHs MJs SJIEMEHTOB,
o0pa3yloIMx BeIIecTBAa pPa3HBIX KiIaccoB. Peaknum HMOHHOro oOOMEHa M OKUCIHTENBHO-
BOCCTAQHOBHTENIbHbIE peakuud. OKHCINTEIh W BOCCTAHOBHUTEIb, OKHUCICHHE M BOCCTAHOBIICHHE.
CocraBlieHHE YpaBHCHHUH OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIM METOJIOM 3JCKTPOHHOTO
Oamanca. CBOMCTBa MHPOCTHIX BEIIECTB — METAUIOB W HEMETAUIOB, KHUCIOT W COJEeH B CBETe
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI.

Hemonctpauuu. VcnbpiTanue BemIECTB W WX PAcTBOPOB HA BJIEKTPONPOBOJHOCTh. 3aBUCUMOCTH
AJICKTPONPOBOJHOCTH YKCYCHOM KHCJIOTBI OT KOHIICHTpalnuH. JIBM)KEHHWE OKpAIICHHBIX HOHOB B
JIEKTPUYECKOM TMOJe. B3auMmonelicTBue LIMHKA C CEpOM, COISIHOW KHUCIOTOHM, xyopuaom menu (II).
I'openne marnus. BzaumoaencTBue XJIOpHON U CEPOBOAOPOIHOM BOIBI.

JlaGopaTopHbie ombIThl. 18. B3ammopelcTBre pacTBOpOB XJIOpWIa HATpUs M HHUTpara cepedpa. 19.
MOJIy4YeHUE HEPACTBOPUMOTIO THAPOKCH]IA U B3aUMOICUCTBHE ero ¢ kuciaoramu. 20. Bzaumoseiicteue
KHUCIIOT ¢ ocHoBaHUAMH. 21. B3zaumomeicTBue KHUCIOT C OKCHUIaMHU MeTauioB. 22. B3amMmoneilcTBue
KUCIIOT ¢ MeTauiamu. 23. B3auMopeiicTBue KHCIOT ¢ coiiiMu. 24. BzaumoneiicTBue Iienodeii ¢
KuciaoTamu. 25. B3auMoneiicTBue 1Ienoueil ¢ okcuaaMHu HeMeTaaaoB. 26. B3aumonelicTeue 1eaodei ¢
comsimu. 27. TlomyueHue W CBOMCTBa HEPACTBOPUMMBIX OCHOBaHHMU. 28. B3aumojeicTBHEe OCHOBHBIX
OKCHUJIOB C KucioTtamu. 29. B3aumoneicTBue OCH OBHBIX OKCUIOB ¢ Bojoul. 30. BsaumopeiictBue
KUCIIOTHBIX OKCHJIOB C Ienodamu. 31. BsaummopelicTBHE KHCIOTHBIX OKCHAOB C Bomoi. 32.
B3anMonelicTBue cojiel ¢ KMCIOTaMU. 33. B3aUMOIEUCTBUE cojied c menmodamu. 34. Bzaumonencrtsue
cojieil ¢ cosaMu. 35. B3aumozeiicTBre pacTBOPOB COJIEN C METAJUIAMH.

Tema 7. IIlpakTukym 2. CBoiicTBa pacTBOPOB JIEKTPOJIHTOB (14.)

1. Honnvle peakyuu. 2. Ycnosus meyenus XuMuueckux peakyuii Mexcoy pacmeopamu 31eKmpoiumos 00
konya. 3. Ceouicmea Kuciom, OCHOBAHUL, OKCUO08 U coleil. 4. PellieHue 3KCIepUMEHTAIbHbIX 3aj1ad.
(ITpu 1Byx4acoBOM MJIAHMPOBAHUU MPOBOAMTCS TOJIBKO MpaKTHUecKas pabora 4.)

Beenenne. O0masi xapakTepucTuKa
XHMHYECKMX 3JeMeHTOB M XuMuuyeckux peakuuid. Ilepmonmueckmii 3axon u I[lepuoamueckas
cucreMa xumuieckux 3j1eMeHToB /. U. Menneseesa (104.)

XapakTepHUCTUKA IEMEHTA 110 €ro NnojioxeHuto B [lepuoandeckoil cucTeMe XMMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CBoiicTBa OKCHIOB, KHCIIOT, OCHOBAHUN U COJIEH B CBETE TEOPUHU AIEKTPOIUTHUECKON
JMCCOLIMALMU U OKUCJIEHUS-BOCCTaHOBIEHUS. [loHsATHE O mNepexoaHbIX 3meMeHTax. AMQOTEpPHOCTb.
I'enetndecknii psax mnepexomHoro syieMmeHrta. llepumommuecknit 3axkoH u Ilepmogudeckas cucrema
XUMHYECKHUX

anemenToB [[. . MenneneeBa. Xumudeckass OpraHu3anys KUBOM U HEKUBOW IPUPOABI. XUMHUYECKUI
COCTaB fAJ[pa, MAHTUU U 36MHOM KOpbl. XMMHYECKHE 3JIEMEHTHI B KJIETKAX JKUBBIX OPraHu3MoB. Makpo u
MUKpo37eMeHTbl. OO000lIeHre CBEJEeHUN O XMMHUYECKUX peakuusax. Kraccupukanus XUMHUECKHUX
peakuMii Mo pa3iMyHBIM TMPHU3HAKAM: «UUCIIO U COCTAaB PEArupylolMX M 00pa3yIoUIMXCs BEILIECTBY,
«TeTIoBOM 2P hHeKT,

«HAIpaBJICHUE», «M3MEHEHUE CTEIIEHEeH OKUCIIEHUS 3JIEMEHTOB, 00pa3yIOLINX pearupyrolie BeIIecTBay,
«(pazay», «icrnonab3oBaHue Karanuzatopay. I[loHsTHE O CcKOpocTH XUMHuUecKkod peakiuu. daktopsl,
BIMSAIONIME Ha CKOPOCTh XuUMHUeckux peaknuil. Kartamuzatopsl u  katanu3. WHrHOUTOpSI.
AHTHOKCHIAHTEI.

Hemonctpanuu. Paznuunsie dopmbel Tabmuisr J. Y. MenaeneeBa.Moaenu aToMoB 351ieMeHTOB 1—3 T0O
nepuoAoB. Mojenb CTpOeHHS 3€MHOTO Imapa (TOmepeuHblii paspe3). 3aBHUCHMOCTh CKOPOCTH



XUMUYECKOM peaklUUH OT MPUPOJAbl PEarupyrolIuX BeEUIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakuuu OT KOHUEHTPALUU pearupyrolux BEHIecTB. 3aBUCUMOCTh CKOPOCTH XMMHMYECKOH peakiuu OT
TJIOILATN

CONPUKOCHOBEHMSI PEArupyIOIINX BEIIECTB («KUIALIUN CIO0W»). 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOM
peakiuu OT TeMIeparypbl pearupyroumux BelmecTB. ['OMOreHHBII M TeTepPOreHHBbIM KaTaJlU3bl.
depMeHTaTUBHBIN KaTanu3. UHruoupoBanue.

JlaGopatopubie ombiThl. 1. IlomydeHue ruapoKcHaa IMHKA W HCCIEAOBAaHHUE €ro CBOMCTB. 2.
MopnenupoBanue nocrpoenus [lepuoguueckoii cucremsl xumuueckux 3ieMmenToB /. . Menneneesa. 3.
3amenieHue xeine3oM mMeau B pactBope cyiabdara meau (II). 4. 3aBHCHMOCTh CKOPOCTH XUMHUYECKOH
peakuuu OT MPUPOJbl PEarupyroly BEUIECTB Ha MPUMEPE B3aUMOJEHCTBUS KHUCIOT C METaulaMu. S.
3aBUCHUMOCTh CKOPOCTH XHMHYECKOW peaklMH OT KOHIIEHTPAIMHM PEearupyroliiux BEIIeCTB Ha MpHUMeEpe
B3aUMOJICHCTBUSL IIMHKA C COJISTHOM KHUCJIOTOM pa3IMuHOM KOHIIEHTpaluuu. 6. 3aBUCHMOCTh CKOPOCTH
XUMHYECKON peakuu OT IUIOMAAH CONPUKOCHOBEHHUS pearupyrolmx BemlecTB. 7. MopaenupoBaHue
KUIISIIEro cios». 8. 3aBUCUMOCTb CKOPOCTM XMMMUYECKOH peakLMM OT TeMIEepaTypbl pearupyromux
BEIIECTB Ha Mpumepe B3aumojeicTBus okcuaa meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI pa3InYHON
Temneparypsl. 9. PasnoxkeHne nepokcuia BoAopoJa ¢ noMouibo okcuaa mapradua (IV) u xaranasst. 10.
OO6napyxeHue Karana3bl B HEKOTOPBIX MUIIEBBIX mpoaykTax. 11. MuruOupoBaHue B3anMOICHCTBHS
KHUCJIOT C METAJUIAMU YPOTPOIIMHOM.

TEMA 1
Metanabi(274.)

[TonoxeHne MeTalIOB B INEPUOAMYECKOM cucTreMe XuMuueckux saemeHtoB [I. M. Menpeneesa.
Mertannuueckasi KpUCTaJUIMYECKasi pellleTKa U MeTajinyeckass XuMuueckas cBsizb. OOmue ¢puznueckue
cBoiictBa MerauioB. CraBel, UX CBONCTBA M 3HA4YCHHE. XUMHUYECKHUE CBOWCTBA METAJJIOB Kak
BOCCTAaHOBUTEJIEH, a TAK)KE B CBETEC UX IOJOXKEHHUS NIEKTPOXUMUYECKOM PSAY HANPSHKEHUI METaJlIOB.
Koppo3sust MeTaiioB u criocoObl 60ps0bI ¢ Heil. Metamisl B ipupoae. O0mme crocoObl X MOTYYCHHUS.
OOw1ast XapakTepuCTUKa IIEJI0YHbIX MeTaJUIoB. Meramisl B npupoje. O0mue crnocoObl UX MOTydeHHUs.
Crtpoenue aromoB. lllenouHble MeTamuibl — MPOCThIE BellecTBa. BaxHeiline coequHEeHUs MIeTOYHbIX
METaJUIOB — OKCH/Ibl, THIPOKCUIBI U COJH (XJIOpUIBI, KapOOHATHI, CyIb(aThl, HUTPAThI), UX CBOICTBA U
IIPUMEHEHNE B HapOAHOM Xo3siicTBe. Kanuitnble y1oOpenus.

OOmiast  XapakTepuCTHKa 3JeMEHTOB miaBHOW moarpymmbsl Il rpymnmel.  CTpoeHue aTOMOB.
[I{erouHO3EMENBHBIE METAJIIBI — IPOCTHIE BEIIECTBA. BakHEHIIME COEIMHEHMS IIEIIOYHO3EMENbHBIX
METaJIOB — OKCH/JIbl, THJIPOKCUABI U COJH (XJIOPUIBI, KapOOHATHI, HUTPATHI, cylbhaTsl U hocdaTsl), UX
CBOMCTBA U IPUMEHEHHE B HAPOJTHOM XO35HCTBE.

Amomunuii. CTpoeHnue atoMa, pU3NUECKue U XMMUYECKHE CBOMCTBA MpocToro BemecTBa. CoelnHeHHs
QTIOMUHUST — OKCHJ W THAPOKCHJA, UX aM@oTepHb Xapakrep. Baknelmne conu amOMUHUS.
IIpuMeHeHne antOMUHNS U €70 COCIUHEHUM.

Kenezo. Crpoenue aroma, (puU3MUECKHEe U XMMHUYECKHE CBOMCTBA MPOCTOro BeumlecTBa. ['eHeTHueckue
psanel Fe2+ u Fe3+. Baxuelimme conu xene3za. 3HaUEHUE Keje3a, ero COSAUHEHUW il IPUPOJIbI U
CEeJBCKOI0 XO35HCTBA.

JemoncTpauuu. OOpa3ipl IMIETOYHBIX M IIEJTOYHO3EMENbHbIX MeTayioB. OOpasubl  CIUIaBOB.
B3aumoneiicTBre HaTpusi, TUTHUS U KAJIbLUS C BOAOM. B3anMoneiicTBre HaTpUst U MarHus ¢ KUCJIOPOOM.
B3aumopeiictBrue MetamioB ¢ Hemetamiamu. [lomydenne ruapokcuaos xenesa (II) u (I11).

JlaGopaTopubie omnbIThl. 12. B3ammonelcTBHe pacTBOPOB KHUCIOT W cojledl ¢ Metammamu. 13.
OzHakoMnenue ¢ pynamu xkene3a. 14. OxpammBaHMe IUIAaMEHU COJISIMM IIEJIOYHBIX METauioB. 15.
BzaumopeiictBue kanbuus ¢ Bogou. 16. [lonyyenne rugpokcuia Kaablys U UCCIEIOBAHUE €r0 CBOMCTB.
17. IlonydyeHne ruApoKcuaa aJllOMMHHS U UCCIEJOBaHHE €ro cBoMcTB. 18. B3aumonelicTBue xenesa ¢
consiHoi kucnoToi. 19. [lonyuenne runpoxcunos xenesa (I11) u (I1I) u u3ydyenue ux cBONUCTB.



Tema 2. IIpakTukymMm 1. CBoiicTBa MeTa/110B M UX coequHenni (14.)
1. Ocywecmenenue yenouku xumuueckux npespawjenuti. 2. Illonyyenue u ceoticmea coeOuHeHutl
memannos. 3. PellieHHe SKCIEPUMEHTAIBHBIX 3allad Ha pPAclo3HaBaHWE W TIOJIYYCHUE COCTUHCHHN

metasuioB. (IIpu 1ByX4acoBOM IUTAHUPOBAHUH MTPOBOIUTCS TOJIBKO MpaKTHyeckas padora 3.)

O000111eHYE U CUCTEMATU3ALMS 3HAHUM 24.

10 kaacc
TEMA 3
Hemeranabi(494.)

OO0mias xapakTepucTHKa HEMETAJUIOB: MOJioKeHHe B mnepuoaudeckoit cucreme [I. M. Menneneena,
OCOOCHHOCTH CTPOEHHUS aTOMOB, OJJIEKTPOOTPHUIATEILHOCTh KaK Mepa «HEMETaUNIMYHOCTU», Pl
NIEKTPOOTPULIATENbHOCTU.  KpucTalimueckoe CTpOEHHME HEMETAUIOB —  IPOCTBIX  BELIECTB.
Annorponusi. @u3znyeckue cBOWCTBA HEMETAIIIOB. OTHOCUTEIBHOCTh MOHATUH «METAILT», «HEMETAILD).
Bonopon. IlonoxxeHne B IEepUOAMYECKOM cHUCTeMe XuMuuyeckux seMeHtoB JI. M. MeHnneneesa.
Crpoenue atoma u Mosekysbl. dusmyeckue M XUMHUYECKHME CBOMCTBa Bojopoaa. Bomopon, ero
[OJIy4YEHUE U IPUMEHEHHE.

Bopna. Crpoenue moinekyinbl. Bogoponnas xumuueckasi cBsA3b. @U3nuecKre CBOMCTBA BOAbl. AHOMaIUU
cBOMCTB BOnBL. ['mapodmibnbie U THAPOGOOHBIE BEIIECTBA. XUMHUECKHUE CBOWCTBA BOJBL. KpyroBopor
BOAbl B mpupone. Bomooumctka. Anspanus Bonbl. bbeITOBBI  (GumbTpbl. MuHeEpambHbBIE BOJIBI.
JuctunnrpoBaHHasi BOJa, €€ NOJy4YeHUE U IPUMEHEHHE.

O6mas xapaktepucTtika ramoreHoB. CtpoeHue atoMoB. [IpocThie BeliecTBa 1 OCHOBHBIE COCTUHEHUS U
ux coicTBa. Kparkue cBemenus o xiope, Opome, ¢rTope u mone. IIpuMeHeHHe ranoreHOB U UX
COEIMHEHUI B HAPOJHOM XO3SICTBE.

OO01mas xapakTepuCTHKa KUCIOPOa.

Cepa. Ctpoenne aToMa, aJlIOTPOITHUS, CBOMCTBA U MPUMEHEHUE poMOnueckoid cepbl. Oxcuabl cepsl (IV)
(VD), ux nomyuenue, cBoiicta u npuMenenue. CepoBoOpOaHAs U CepHHUCTAst KUCIOTHL. CepHasi KUCIOTa
Y €€ COJIU, UX IPUMEHEHHUE B HAPOJHOM X034iCTBE. [IpOM3BOACTBO CEPHOM KUCIIOTHI.

A3zor. CTpoeHHe aTOMa M MOJIEKYJIbI, CBOMCTBA IPOCTOrO BELIECTBAa. AMMHAK, CTPOCHHE, CBOWCTBA,
nosydeHue u npumeHeHue. Coin aMMOHUs, WX cBoiicTBa U mpumeHeHue. Oxcunbl azota (II) u (IV).
A30THasg KHUCIIOTa, €e CBOMCTBAa M NMpUMeHeHue. HuTparel M HUTPHUTHI, MpolieMa UX COJIEpKaHUs B
CEJIbCKOXO03SUCTBEHHOW MPOAYKIIMH. A30THBIE y10OpEHUSI.

®ocdop. CtpoeHue aroma, algoTpONMs, CBOMcTBa 6ermoro um KpacHoro Qocdopa, ux NpUMEHEHHE.
OcHoBHble coenuHenus: okcua Qocdopa (V), oprodochopnas kuciora u ¢ocdarel. DochopHbie
y100peHusl.

VYrnepoa. CtpoeHue aToMa, alsIoTponusi, cBoicTBa Moaudukanuii, npumeHenue. Oxcuasl yriaeposa (1)
u (IV), ux cpoiictBa u npumenenue. KapOoHaTel: KaJbLMT, CO/a, MOTAIl, UX 3HAYEHHWE B MPHUPOJE U
YKU3HU YEJIOBEKa.

Kpemuuii. Ctpoenue aTomMa, KpUCTANIMYECKUI KPEMHMM, €r0 CBOMCTBA U IpuMeHeHue. Okcn KpeMHUs
(IV), ero npupoansie pasHOBUAHOCTU. CHUIMKATHI. 3HAYEHUE COCTMHEHUN KPEMHUS B )KUBOW U HEKUBOU
npupoze. [loraTne o cunukaTHON IPOMBIIIIEHHOCTH.

Hemonctpanuu. OOpasiipl TrajJoreHoB — MPOCTHIX BEIIeCTB. B3aumoseiicTBre TajJoreHoB ¢ HaTpHEM, C
anmomMuHueM. BoiTecHeHne xJ10poM Opoma WM MOofa U3 pacTBOPOB X cofieil. B3aumoneiicTBue cepsl

C MeTaJUlaMH, BOJIOPOJIOM U KHCIOpoAoM. B3anMoneicTBre KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI C
Mmenbto. [lornolienue yriem pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccTaHoBIIeHHE Mein U3 ee OKCHIa
yrineM. OOpa3ubl MPUPOJHBIX COEIMHEHUH XJopa, cephl, (ocdopa, yriepona, KpemHus. OOpasibl
BOKHEUIIUX JIJII HAPOTHOTO X0351CTBA Cynb(haToOB, HUTPATOB, KapOoOHATOB, ocdaToB. OOpasipl CTEKIA,
KEepaMUKH, [IEMEHTa.



JlaGopatopubie onbiTel. 20. Ilomyyenne wu pacmnosnaBanue Bogopoxa. 21. MHccrnemoBanue
MOBEPXHOCTHOTO HATSXKEHUS BOIbI. 22. PacTBopeHue mepMaHraHara Kajius WM MEIHOTO Kymopoca B
Boze. 23. I'uaparanus obe3BoxkeHHoro cynbdara meau (II). 24. M3rotoBneHune THIICOBOTO OTIEYATKA.
25. O3HaKOMIJICHHE C KOJUICKITUEH OBITOBBIX (UILTPOB. 26. O3HAKOMIICHHE C COCTABOM MHHEPAIbHOMN
Bozbl. 27. KauecTBeHHas peakuys Ha rajoreHua-uoHsl. 28. ITomyueHue u pacrno3HaBaHUE KHCIOPOJA.
29. T'openne cepsl Ha Bo3znyxe W B kuciopoje. 30. CpolicTBa pa30aBJICHHOW CEpPHOM KHCIOTHL 31.
Wzyuenue coiictB ammuaka. 32. Pacnio3HaBanue cozeii ammonusi. 33. CBolicTBa pa30aBieHHON a30THOM
KHCIJIOTHI. 34. B3auMoieiicTBE KOHIICHTPUPOBAHHOM a30THOM KHCIIOTHI ¢ Meablo. 35. ['openue dochopa
Ha BO3JyXe W B Kuciopojae. 36. PacmosnaBanme ¢ocdartoB. 37. 'opeHue yris B kuciopone. 38.
[TomyyeHnue yrosbHOM KUCIOTH U U3ydeHHe ee cBOMCTB. 39. [lepexon kapOOHATOB B THMAPOKAPOOHATHI.
40. Paznoxxenue runpokapbonara Harpus. 41. [TonmydeHrne KpeMHEBOM KHCIOTH U3y4YE€HUE €€ CBOUCTB.

Tema 4. IIpakTnkymMm 2. CBolicTBa coeMHEeHN HeMeTALI0B (34.)

1. Pemenue »skcnepuMeHTanbHbIX 3azady 1o TteMme «lloarpynma ramoreHoB». 2. Peuenue
JKCIIEPUMEHTAIBHBIX 3a1a4 110 TeMe «lloarpynna kuciaopoga». 3. PenieHne sKClIepuMEHTAIBHBIX 3a7a4
no Tteme «lloarpynma asora». 4. Pemenue skcnepuMeHTanbHbIX 3agad ( Ilpu  nByxuacoBom
IUTAHUPOBAHUU IIPOBOJIATCS TOJIBKO MpakTHueckue padbotsl 1, 2 u 5.) no reme «Iloarpymnna yriepoaay. 5.
[lomyyenue, cobupanue U paclo3HaBaHKE Ia30B.

Tema 5. O6001IeHUEe 3HAHNH 10 XUMMU 32 KYPC OCHOBHOI mKoJbl. [loaroropka
K rocyaapcrseHnoi uroropoii arrecrauuu ('MA) (164.)

[lepuoanueckuii 3akoH u Ilepuommueckas cucrema xumudeckux snemeHtoB JI. M. Menneneesa.
®u3NYECKU CMBICI MOPSAKOBOTO HOMEpPA 3JIEMEHTa, HOMEPOB IEPHOJIa U TPYIIIBI. 3aKOHOMEPHOCTH
U3MEHEHHUsSI CBOICTB 3JIEMEHTOB M MX COCIUHEHHH B MEpHOJaxX W TPyMIax B CBETE MPEACTABICHUN O
CTPOECHHUHM aTOMOB 3JIEMEHTOB. 3JHAYEHHUE MEPUOAMYECKOr0 3aKOHA. BUIbl XMMHYECKUX CBSI3€H M THUIIbI
KPUCTALTMYECKUX PEIICTOK. B3aMMOCBs3b CTPOCHHS M CBOWMCTB BermlecTB.Kimaccudukanus XuMHIeCKUX
peakiuil Mo pa3NUYHBIM TMpPU3HAKAM (YHCIO U COCTaB pPearupyromux U oOpa3yloIIUXCs BEIeCTB;
HAIMYUE TpaHulbl pasgena (as3; TermioBod 3(QQeKT; H3MEHEHHWE CTCINCHEW OKHCICHUS aTOMOB;
MCIIOJIb30BAaHUE KaTalln3aTopa; HalpaBieHUe

npotekanus). CKOpOCTh XMMHYECKHUX peakiuil u ¢akTopel, Biausmommue Ha Hee. OOpaTUMOCTh
XUMHYECKHUX PEAKINI U CITOCOOBI CMEIICHUS XUMUYECKOTro paBHOBecHs. [IpocThie U Cl0XKHBIE BEIeCTBA.
Meramisl U HemeTawibl. ['eHeTHYeCKre psabpl MeTalla, HEMeTaula U TepexoHoro Metamuia. OKCuabl U
TUAPOKCUIBI (OCHOBAHMSI, KHCIOTHI, aM(OTEepHbIE TUIPOKCHUIIBI), comu. VX cocraB, kimaccupukanus u
00111Me XUMUYECKHUE CBOMCTB B CBETE TEOPUU ICKTPOIUTUUECKON JAUCCOLUAIINH.



OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O NTIPOLHECCA

HOPMATHUBHO-TIIPABOBOE, YYHEBHO-METOJUYECKOE OBECIIEYEHUE JJIS1 PEAJIN3ALIUN ITPOI'PAMMABbI

e 3akoHa P® «O06 obpazoBarum» ot 29.12.2013r. Ne273-03; OyHIaMeHTAIBHOTO SApa
COJIepKaHUsI OCHOBHOT'O 001er0 00pa3oBaHus,

o  @enepanbHoro ['ocynapcrsennoro O6pazoBatenbHoro CtanaapTa OCHOBHOTO 00IIEro
o0pa3oBaHus, YTBEP>KICHHOIO MprKa3oM MuHucTepcTBa 00pazoBaHus 1 Hayku Poccuiickoit
Oeneparun ot «17» nekadps 2010 r. Ne 1897,

e [IpumepHoii mporpammsl no yueOHbIM mpeameram. [IpumMepHas mporpaMMa OCHOBHOT'O OOILEro
obpazoBanus. Xumusa. — M.: [Ipocsemenue, 2011 — (CtanaapTbl BTOPOTO MOKOJICHUS);

e [Iporpammbl aBTOpPCKOTO KoJIeKTHBa o1 pykoBojacTBoM O.C. ['abpuensina (COOpHUK «XUMHUSI».
Paboune nporpammel. 8-9 kiaccel.» - M.: [lpoda, 2013.).

e [Ipuka3z MunucrepcTBa obpazoBanus U Hayku PO ot 29 nexabps 2014 r. N 1644 "O BHeceHun
M3MEHEeHuM B npuka3 Munuctepcra oopa3zoBanus u Hayku Poccuiickoit deneparuu ot 17
nexabpst 2010 r. N 1897 "O6 yrBepx)aeHuu heaepaibHOr0 rocy1IapCTBEHHOT'0 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 001Iero oOpa3oBaHus".

YueOHo-MeTOANYECKOE 00eciedeHUe Y4eOHOr0 mpomuecca rnpeycMaTpruBaeT UCIOJIb30BaHHE
YMK co3naHHBIi aBTOPCKUM KOJUIEKTUBOM 101 pykoBojacTBoM O. C. ['abpuensiaa
Homepa yue6uukoB B penepansHom nepeune 1271-1272

e Cocr. T. [I. I'amOypueBa. «Xumusi. 7-9 knaccel. Paboune nporpammery. COOpHUK MPOTPaMM.
NznarensctBo poda 2012r.

e O.C.Tabpuensn. Xumus 8 kiacc: yaueouuk. — M.: JIpoda, mro6oe uzganue mocie 2012 r.

e O.C.Tabpuensn. Xumus 9 knacc: yaeouuk. — M.: JIpoda, mro6oe uzganue mocie 2012 r.

e Pabouas terpanp k yuebnuky O.C. 'abpuensna «Xumus 8 kimace», M.: [Ipoda, mrodoe nznanme
nocne 2012 r.

e PaGouas Tetpans Kk yueouuky O.C. 'abpuensna «Xumus 9 kinace», M.: [Ipoda, mroboe nznanue
nocne 2012 r.

*  Onexmponnoe npunoxcenue k YMK: www.drofa.ru

Hepeqeﬂb peKOMeH)IyeMOﬁ JUTEPATYPLI IJIA YUYUTEA:

1. Tabpuensu O.C., A. B. fAmykoBa. Xumusa. 8-9 kmaccel: Meronnueckoe nocobue.-4-e us.,
crepeorturt. — M.: Jlpoda, 2011. — 224 c.

2. O.C.I'abpuensH, T. B. CmupnoBa, C. A. CnagkoB. XuMus B TecTax, 3ajadax, YIpaKHEHUAX. 8
kiacc. YueOHoe nocodue k yueOHuky O. C. ['abpuensna. — M.: [lpoda, 2013. — 224 c.

3. Tabpuensn O.C., OctpoymoB N.I'. Xumus. 9 xnacc. Kuura ans yuurensi— M.: [poda, 2010. —
352 c.

4. Taopuensn O.C. Xumus 8 Kiacc: KOHTPOJbHbIE M NPOBEPOYHBIE PAOOTHI K Y4eOHHKY
O.C.I'abpuensna «Xumus 8 xnaccy/ O.C. I'abpuensn, I1.H. bepeskun, A.A. YmakoBa u np.-9-e
u3M., crepeotut. - M.: JIpoda, 2012.-158 c.

5. Tlabpuensn O.C. Xumus 9 kiacc: KOHTPOJbHBIE W IPOBEPOUYHBIE PaOOTHI K Y4eOHHKY
O.C.I'abpuensna «Xumus 9 xnaccy/ O.C. I'abpuensn, I1.H. bepeskun, A.A. YmakoBa u np.-9-e
u3M., crepeotut. - M.: JIpoda, 2012.-174 c.


http://www.drofa.ru/

Hazaposa T.C., Kympusnoa H.C., KoxeBnukos [[.H., HazapoBa A.I'. I[loaHblii KOMILIEKT
[BETHBIX TAOJUI] MO HEOpraHW4deckor xumun. Beck kypc cpeaneit mkonbsl 100 Tabmmi hpopmata
Al. Kommnekr Tabmuin. M.: "Bapcon”, 2010 1., 100 ctp.

ITaBmoBa H.C. KoHTpOJBHBIE W CaMOCTOSATEIbHBIE PAa0OTHl MO XUMHH: § Kiacc: K YYeOHHKY
O.C.I'abpuensna «Xumus 8 knace»/ H.C [1aBnoBa.- 2-e u3z., nepepad. u gon.- M.: UznarenscTBo
«Ox3amen», 2011.-221 c.-(Cepust «Y4eOHO-METOAHUECKUN KOMIUICKT)

[TaBnoBa H.C. KoHTposibHBIE W CaMOCTOSATENbHBIE PAaOOTHI MO XUMHH: 8 KJAcC: K Y4eOHUKY
O.C.I'abpuensna «Xumus 9 knace»/ H.C [1aBnoBa.- 2-e u3z., nepepad. u gon.- M.: UznarenscTBo
«Ox3ameny, 2011.-221 c.-(Cepust «Y4eOHO-METOAHMUECKUN KOMIUICKT)

Crnera JLLA., Yepnsiii A.B., Xonus FO.B. 101 3amaya mo XUMUU C OTBETaMHU, YKa3aHUSIMH,
pemenusimu.-M: Mnekca, 2005.-368 c.

Ilepeyennb pexoMeHyeMOH JHMTEePaTYpPbl 1JIs1 00y4aI0IMXCS:

1.

2.

10.

11.

12.

Anux6eposa JLYO. 3anumarensnas xumusi. — M.: ACT-ITPECC,1999.-272 c.
Amuk6epona JI. 0. Pykk H. C. Tlone3nas xumusi. 3anaqun u uctopuu. — M.: JIpoda, 2003. — 304 c.

[Na6puensu O. C. 3amaun Mo XUMHUU U cIOcOObI ux pemienus. 8-9 kmaccel / O.C. 'abpuensn, I1. B.
Pemeros, U.I'. OctopoymoB. — M.: JIpoda, 2004.-160 c.

INa6puensin O.C, BockoOoitnukosa H.II. Xumust B Tectax, 3amadax, ymopaxHeHHsX. 8-9ki. -
M.: ipoda, 2005. — 137 c.

Hesstkun B. B. XumMus 11t mo0o3HaTENBHBIX WM O YeM He y3Haelb Ha ypoke / B. B. JleBsiTkuH,
1O. M. JIsxoBa. — SIpocnaBib: Akagemus pazsutus, 2000. — 239 c.

Epemun, H.E. Ky3pMenko «CripaBoyHHK LIKOJIBHUKA 10 XuMuu 8-11 kiace, M, «Ipodax, 2000 r.
—204 c.

3aHumarenbHble 3a1aHus U 3pdexTHbie onbIThl Mo xumun./ Coct. Amukneposa JLIO., Crenun
B.JI. — M.: [lpoda, 2002. — 301 c.

KoBanesckasgs H.b. Xumus. 9 kimacc. B rabnumnax n cxemax. — M.: U3gar-mkomna 2000, 1999. — 275
c.

[Mupxynues H.I1I. OnumnuaaHsle 3aaun M0 XUMUHU. THUIIBI 33124 ¥ METOABI UX pelieHus. — M.:
CamooOpasoanue, 2000. — 160 c.

CagenbeB. OCHOBHBIE TIOHSATUS M 3aKOHBI XUMUU. XuUMHUYeckue peakuuu. — M.: IIpoda, 2008. —
130c.

Coopnauk 3amgau Bcepoccuiickux onmumnuan no xumuu / B. B. Jlyaumn. — M.: WzpatenscTBO
«Ox3ameny, 2005. — 480 c.

TutoBa U.M., EBcradppeBa E.W. Xumusi: HaBepCThIBaEM YIYIICHHOE: TUIAKTHIECKHUE MAaTePUAIBI;
8-11 xmaccel 00mIe00pa3oBaTeIbHBIX yupexaeHui. - M.: Benrtana-I'pad, 2007. — 240 c.



13. Dunuknonenuyeckuid  cinoapb HOro xumuka./Coct. Kpunman B.A., Cranmo B.B.-M.:
Ilegarorunka, 1990. — 335c.

MULTIMEDIA - nogaep:kka kypca

DnexktponHoe mpuiaoxenue Kk YMK: www.drofa.ru

1. Bupryanpnas mkosia Kupuiina u Medoaus. Menuareka nmo xumuu 8-9 kiacc.— OO0 «Kupwiin u
Medoauii», 1999-2004 rr.

2. Bupryanbnas naboparopus. 8 — 11 xmacc. M.: ®uzukon, 2007.

3. Enunsrii rocynapctennbiii sk3amer 2004. Tpenaxep o 6uonoruu. [Tocobue k 3x3aMeny.-
Astopsl - B.M. Ap6ecman, 1.B. KomeuioB. OOO «Mepuauany.

4. CereBoli TeCTOBBIN KOHTPOIb. XuMus 8-11 knaccel.— M3narensctBo «Yuutensy, 2010.
5. 1C: Penerurop. Xumus. Becy mkonbnbiii kype.— 3A0 «1 Cy», 1998-2002 rr.
IlepeyeHb pekoMeH1yeMbIX HHTEPHET PeCypcoB

Buneo-onbiTel. UHTEpaKTHBHBIC TPAKTHYECKHE U JTAOOPATOPHBIC PaOOTHI.

Buneo-ypoku. Flesh-anumariuiu. IIpe3enranmun

http://www.alhimikov.net http://simplescience.ru/video/
http://www.virtulab.net/ http://mirbiologii.ru/
http://chemistry-chemists.com http://www.uchportal.ru/
http://interneturok.ru/ http://prezentacii.com/

http://simplescience.ru

TecToBrIe 3amaHus. KOHTpOJ'ILHO'I/I3MepI/ITeJ'ILHBIe MaTCpHraJibl.

http://onlinetestpad.com/ru- http://www.examen.ru/
ru/Section/Chemistry-10/Default.aspx

http://5ballov.qip.ru/test/shkolnaya-

http://ege.yandex.ru programma/test-po-biologii
http://onlinetestpad.com/ru-ru/ http://nsportal.ru/shkola/
http://vspgup.moeobrazovanie.ru http://5ballov.qgip.ru/test/gia/

O6pa3oBarenbHbIE PECYPCHI.

http://www.school.edu.ru http://www.libnet.ru/education/lib/

http://www.alleng.ru/ http://new.teacher.fio.ru

Kpome TOro, mpu Bemenuu Kypca «buomOrHs» Ha KaXJIOM YPOKE HCIOIB3YETCS CEpPHs
MYJIbTUMEAMHHBIX YPOKOB M MPE3CHTAIMi, pa3paboTaHHas yduTelleM W Marepuainsl u3 «EmuHoi
kosutekiu L{udpporsix O6pa3zoBarenbHbIX PecypcoB»  (http://school-collection.edu.ru/) .



http://www.drofa.ru/
http://www.alhimikov.net/
http://www.virtulab.net/
http://chemistry-chemists.com/
http://interneturok.ru/
http://simplescience.ru/
http://simplescience.ru/video/
http://mirbiologii.ru/
http://www.uchportal.ru/
http://prezentacii.com/
http://onlinetestpad.com/ru-ru/Section/Chemistry-10/Default.aspx
http://onlinetestpad.com/ru-ru/Section/Chemistry-10/Default.aspx
http://ege.yandex.ru/
http://onlinetestpad.com/ru-ru/
http://vspgup.moeobrazovanie.ru/
http://www.examen.ru/
http://5ballov.qip.ru/test/shkolnaya-programma/test-po-biologii
http://5ballov.qip.ru/test/shkolnaya-programma/test-po-biologii
http://nsportal.ru/shkola/
http://5ballov.qip.ru/test/gia/
http://www.school.edu.ru/
http://www.alleng.ru/
http://www.libnet.ru/education/lib/
http://new.teacher.fio.ru/
http://school-collection.edu.ru/

Jluoakmuueckoe obecneuenue yueOH020 npouyecca HaApaAdy ¢ Y4eOHOU Jaumepamypou
éKIOUaem:

- y4eOHBIC MaTepuaibl WUTFOCTPATUBHOTO XapakTepa (OMOpHbIE KOHCHEKTHI, CXEMbl, TaOJHUIIHI,
JarpaMMbl, MOJICIH U JP.);

- y4yeOHBIE MaTepuanbl WHCTPYKTUBHOTO XapakTepa (MHCTPYKUMH 10 OpraHMU3aluu
CaMOCTOSITENIHON PabOThI);

- HWHCTPYMEHTapWi JUAarHOCTUKH YPOBHS OOYYCHHOCTH ydammxcs (CpeacTBa TEKYIIETo,
TEMAaTUYECKOrO0 M HWTOTOBOTO KOHTPOJI YCBOCHHUS YYalIUMHCS COJICPKAHUS OHUOJIIOTHYECKOTO
o0OpazoBaHus);

- BapHaHThl PAa3HOYPOBHEBBIX U TBOPYECKUX JOMAIHHUX 3aJaHUl; MaTepuaiabl BHEKJIACCHOU M
HAyYHO-UCCIIeIOBaTeNIbCKOW paboThl MO Mpeamery (mepedeHb TeMm pedepaToB U HCCIEIOBAHUM- IO
yaeOHOH aucruiuinHe, TpedoBanus k HUP, pekomennyemas aureparypa).

MarepuajibHO-TeXHUYeCKOoe o0ecreyeHue

Howmep HazBanmue KonnuectBo HuBeHTapHbIM
/11 HOMED

1 Komnekuusi MUHEPaoB M TOPHBIX 1 m. 361600000601
OPOJT

2 Habop kpuCcTaIITHYECKUX PEeIeToK 1 Habop (6 mt. Menp, xene3o, 361600000601

[IUHK, KAMEHHAas COJIb, rpadur,
ajamas)

3 Komreknus «BosiokHa» 1 mT. 361600000601
JIEMOHCTPAIIMOHHAS

4 Komnexmus «HedTs 1 mpoayKTHI ee 1 . 361600000601
nepepadoTKI

5 JleMOHCTpallMOHHBIN HA0OP IS 1 mrr. 361600000601
COCTaBIICHUS] 0OBEMHBIX MOJIEIIEH
MOJIEKYJT

6 HaGop moneneit aroMoB st 1 . 361600000601
COCTaBJICHHS MOJIeNIei MOJIEKYIL.
JlaGopaTopHBIii.

7 Konnexkuust « KameHHbll yroias u 1 mrT. 361600000601
MIPOJYKTHI €0 MepepaboTKM»
JIEMOHCTpAIIMOHHAS

8 Habop marepnanoB 1o XumMun 1 . 361600000601

9 KoMIUIekT MoaennpoBanus MOJIEKYT 1 mr. 361600000601
HEOPraHWYECKUX COCTMHEHUN

10 KoMIuIekT MoaennpoBaHus MOJIEKYT 1 . 361600000601
OPraHNYeCKUX COCTMHEHUIN

11 IImactmaccel. IlIkonbpHas KOMIEKITNS 1 mrT. 361600000601

12 UyryH u crans. [lIkosnbHas kowtekuust | 1 mr. 361600000601

13 Tormmuso. IIIkonbHAS KOIEKIINAS 1 . 361600000601

14 CTekn0 U U3enus U3 CTEKIA 1 mrT. 361600000601

15 Amromuanii. lIIkobHAsA KOMIEKITAS 1 . 361600000601




16

HaGop Tabnui  1eMOHCTpAIIMOHHBIN
«XMMHUYECKHE PEaKInm»

1 Habop (8 Tabmui) Ouznyeckue
SIBJICHUSI U XUMUYECKUE
peaxkiuu. 3aKOH COXpaHEHUs
Macchl BEUIECTB.
Knaccudukanus XuMHIecKux
peaKIui.

TennoBoii 3¢ hexT XuMuIecKoi
peakiuu. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.
Onekrponus. ['eneTnueckas
CBAI3b KJIACCOB HEOPTaHUYECKUX
BellecTB. [ eHeTnueckas cBA3b
KJIACCOB OPraHUYECKHUX
BEIIECTB.

361600000601

17

KoMIuieKT nocy sl ¥ IpHHAIICKHOCTH
U1 IPpOBeIeHHsI 1Ta00paTOPHBIX paboT

1 xoMIwI.

361600000603

18

[ToaHBIN KOMIUIEKT TaOJIHII 110
HEOpraHn4yeckoi xumuu. Beco Kypce
cpenneit mkoisr 100 Tabmui (o 7
paznenam)

1) Hauana xumum

2) CtpoeHue BellecTna.
XUMHYECKas CBA3b

3) PacTtBOpBHI.
DNEKTPONUTHYECKAS
JUccoLranus

4) XumMHuueckue peakuuu
5) Hemeraminl

6) Metasuibl

7) XuMH4€ecKoe IpOU3BOJICTBO.
Merauyprust

DNEeKTPOHHBIN
BapUAHT

19

Cepus BuIeo(MIBMOB 110 pa3zenam
MIPOrpPaMMBbI

2) CtpoeHue BellecTna.
XuMHUECKas CBSI3b

3) PacTtBOpBHI.
DNeKTpoIUTHYECKAas
JIICCOTIMAIINS

4) XumMHuueckue peakiuu
5) Hemeramisl

6) Metanibl

ONEeKTPOHHBIN
BapUaHT
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