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I[HOACHUTEJIbHA A 3AIINMCKA

®denepanbHas paboyasi mporpaMma Mo XUMHUHU JJIsi OOy4aroUIUXCsl C 3aJIepiKKON
ncuxuyeckoro passurtus (nmanee — 3I1P) Ha ypoBHE OCHOBHOro OOIIEro 0Opa3oBaHUS
NOATOTOBJIEHA Ha oOcHOBe DenepalnbHOTO TOCYAApPCTBEHHOIO 00pa3oBaTeIbHOro
cTaHAapra ocHoBHoro oobmero oOpazoBanus (IIpukaz Munnpocsemenuss Poccun or
31.05.2021 1. Ne 287) (manee — D®I'OC OOO), denepanbHOl aganTUPOBAHHON
00pa3oBaTebHOM MPOrpaMMbl OCHOBHOTO OOIIEr0o 0Opa3oBaHMs IJi OOYYarOIIMXCs C
OrpaHUYEHHBIMH BO3MOKHOCTSIMU 3710poBbs (IIpuka3 Munnpocseuienus: Poccun ot 24
HOsiOpst 2022 1. No 1025), denepanbHoi pabodeil MmporpamMmbl OCHOBHOIO OOIIETO
oOpa3zoBaHusi 1O ydyeOHOMY mpeamery «Xumusi», DenepanbHO MNPOrpaMMbl
BOCIIUTAHUSA, C YYETOM pacCIpeleleHHBIX IO KJIaccaM MpPOBEPsieMbIX TpeOOBaHUM K
pe3ynbraraMm ocBoeHus DenepaabHON aIanTUPOBAHHOW 00pa30BaTEIbHOM MPOTPaMMBI
OCHOBHOTO OOIIero oOpa3oBaHusi Mg OOYYAIOIMIUXCS C 3aEPKKOW TICUXHYECKOTO
Pa3BUTHS U DIIEMEHTOB COAEPKaHUs, IPECTABICHHBIX B YHUBEPCAIbHOM KOAM(DUKATOPE
nmo xumud, KoHIenmuu mnpemnomaBaHus ydeOHOTO mpeaMera «XuMUS» B
oOpa3oBarenbHbIX opranuzanusx Pd, peanusyronmx ocCHOBHbIE 00111€00pa30BaTeIbHbIE
MIPOTrPaMMBl.

[Iporpamma mo xumun pazpaboTaHa ¢ MEIbI0 OKa3aHUS METOAMYECKON MOMOIIN
YUHTEII0 B CO3/IaHUK paboueil MporpamMMbl IO Y4eOHOMY MPEIMETY.

Yuebuwiii  npeaMer  «XuUMHUS» ~ BXOAMUT B TOPEAMETHYHO  00JacThb
«EcrecTBeHHOHay4HbIE TPEAMETHI». B cucTeMe ecTecTBEHHOHAYyYHOro oOpa3oBaHUs
XUMUS KaK Y4eOHBIN MpeaMeT 3aHUMAEeT BaXKHOE MECTO B MO3HAHUU 3aKOHOB MPUPOJIbI,
(GbOpMHUpPOBAHMU HAYYHOW KAPTUHBI MHUpA, CO3JaHUU OCHOBBI XMMHUYECKHX 3HAHUM,
HEOOXOJIMMBIX JIJIsi MOBCEAHEBHOM >KM3HU, HABBIKOB 3JI0POBOIO U 0E€30MACHOr0 s
YeJIOBEKa W OKpY’Karomied ero cpenbl oOpas3a JKM3HH, a TaKXKe B BOCIHUTAHUU
JKOJIOTUYECKOHN KYJIBTYPHL.

VYcenemHocTh U3y4eHUsT XMMHHM CBSI3aHA C OBJIAJICHUEM XUMHUUYECKUM SI3BIKOM,
coOMro/iIeHneM TpaBui  Oe30macHOi pabOThl TPU  BBIMOTHEHUH XUMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHHUEM MHOT'OYMCIICHHBIX CBS3€M XMMHUU C JPYrUMH IpeaMeTaMu
IIKOJIBHOTO Kypca.

[Iporpamma BkIIOYaET B ¢€0s1 OCHOBBI HEOPTAHMUECKOW U OPraHMYECKOW XUMHH.
['maBHOM ujeel mporpamMmel SIBJISETCS CO3/IaHKE 0A30BOI'0 KOMILJIEKCA OMOPHBIX 3HAHUUN
M0 XMMUH, BBIPAKEHHBIX B (POpME, COOTBETCTBYIOIIEH BO3pACTy OOYYAIOIIUXCS M HX
0COOBIM 00pa30BaTEIbHBIM MOTPEOHOCTSIM.

B conepxanun TaHHOTO Kypca IMpeACTaBI€Hbl OCHOBOIOJIATAIOIINE XUMUYECKUE
TEOPETUYECKUE 3HAHHUS, BKJIIOUYAIONIME HM3YYEHUE COCTaBa W CTPOCHUS BELIECTB,
3aBUCUMOCTH WX CBOWCTB OT CTPOEHHUS, MPOTHO3UPOBAHUE CBOWMCTB BEIIECTB,
HCCIIEIOBAHNUE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALICHUMN U ITyTE€N yIPaBICHUS MU
B IIEJISIX MTOJTYYEHHUsI BEUIECTB U MaTEPUAJIOB.



TeopeTndeckyro OCHOBY U3y4YEHHUsS] HEOPIaHMUECKOW XMMHUU COCTaBIIIET aTOMHO-
MoJeKyJisipHoe yuenue, llepuommueckui 3akonH J[.MI. MengeneeBa ¢ KpaTkumu
CBEIACHUSMH O CTPOCHUM aToOMa, BUJAX XUMHYECKOW CBS3M, 3aKOHOMEPHOCTAX
MPOTEKAHUS XUMUUYECKUX PEAKIIHI.

B u3ydenun kypca 3HaUHUTEIbHAS POJIb OTBOJUTCS XUMHUUYECKOMY SKCIIEPUMEHTY:
MPOBEICHUIO NPAKTUYECKUX M JIa0OpaTOpHBIX paldOT, OMNUCAHUIO PE3yJIbTATOB
YUEHHYECKOT0 HKCIEPUMEHTa, COOJIIOIEHUI0 HOPM M TpaBui Oe30macHoOi palboThl B
XMUMHYECKOH J1abopaTopuH.

Peanuzanus gaHHOM NporpaMMbl B poLecce 00y4YeHus MO3BOJIUT 00YyUaroIUMCS
¢ 3IIP ycBOUTH KIIFOUEBBIE XUMHUYECKUE KOMIIETCHIIMY U TIOHATH POJIb U 3HAUEHHE XUMUU
Cpelu ApYruX HayK O MpUpPO/IE.

N3ydyeHne XuMuu crnocoOCTBYeT (HOpMHUPOBAHHIO Yy OOYYAlOIIMXCS HAyYHOTO
MHUPOBO33pPEHUS, OCBOCHHIO OOLIEHAYYHBIX METOA0B (HaOJIIOJeHUE, HU3MEpEHMUE,
AKCIIEPUMEHT, MOJEIUPOBAHHUE), OCBOCHUIO IPAKTHYECKOTO INPUMEHEHUS Hay4YHbBIX
3HAHMI, OCHOBAHHOI'0 HA MEKIIPEIMETHBIX CBA3SX ¢ peaMeraMu «OKpyX arolui MUpy,
«Duzuka», «buonorus», «l'eorpadus», «MartemaTtuka» U QOpMUPYET KOMIETEHLHUH,
HE0OXOIMMBbIE ISl MPOJOJKEHHSI 00pa30BaHuUs B 00JIACTH €CTECTBEHHBIX HAYK.

N3ydyeHne XuUMHUH CIOCOOCTBYET pa3BUTUIO Yy oOyuatromuxcs ¢ 3[IP
IIPOCTPAHCTBEHHOIO  BOOOpaXeHMs, (DYHKUMOHAJIBHOM  TI'PaMOTHOCTH,  YMEHUS
BOCIIPUHUMATh M KPUTHUECKH aHAJIW3UPOBaTh MH(OPMALINIO, NPEICTABICHHYIO B
pa3nuyHbIX (opMax. 3HAUMMOCTb MPEAMETa JJI1 Pa3BUTHS JKU3HEHHOW KOMIETEHIUU
obyuaromuxcst ¢ 3[IP 3akirouaeTcss B YCBOGHHHM OCHOBBI XHUMHYECKHX 3HAHUM,
HEOOXOAMMBIX ISl TIOBCEJHEBHOW JKU3HHU; HABBIKOB 3/J0pPOBOTO M 0O€30macHOro s
YeJloBEeKa U OKPYXAIoLel ero cpelbl oopas3a KU3HH; (POPMUPOBAHUM SKOJOTMUYECKON
KYJIbTYPBI.

[Iporpamma oTpaxkaeT coaepkaHue OOy4deHUs NpeaMeTy «XUMUs» € Y4eTOM
0co0bIX 00pa3zoBaTeNbHBIX MOTpedHOCTel oOyyatomuxcs ¢ 3I1P. OBnagenue yueOHbIM
npeaMeToM «XUMUs MNPEJCTaBIsAEeT ONPENCICHHYIO TPYAHOCTh JUIsl 00ydarommxcs ¢
3I1P. D10 CcBsA3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON EATEIbHOCTH, MEPUOANYECKIMU
KoJIEOaHUSIMU BHUMaHUs, MaJIbIM 00bEMOM NaMsTH, HEJOCTaTOUHOCThIO OOIIEro 3amnaca
3HAHWM, MOHW)KEHHBIM ITO3HABATENIbHBIM HHTEPECOM W HHU3KUM YPOBHEM pEUYEBOIO
pa3BUTHSL.

JUia mpeononeHus TPYAHOCTEH B M3y4eHMM ydeOHOro mnpeamera «XuMUS»
HeoOXonMMa ajanTanusi 00beMa U XapakTepa y4eOHOro Marepuaia K MO3HaBATEIbHBIM
BO3MOKHOCTSIM JIaHHOW KaTeropuu OOYYaroIMXCs, Y4eT UX OCOOCHHOCTEH pa3BUTHSA:
UCIIOJIb30BAaHUE AITOPUTMOB, BHYTPUIPEIAMETHBIX M  MEXKIPEIMETHBIX CBS3EH,
MOCTENEHHOE YCIIOKHEHUE N3Y4aeMOro MaTepuara.

[Ipy wu3ydyeHUM XUMHUM HEOOXOJUMO OCYILIECTBISATh B3aUMOJCHCTBUE Ha
MTOJIUCEHCOPHOUN OCHOBE.

Teoperndecknii Marepran PeKOMEHIYETCsl U3ydaTb B IPOLECCE MPAKTHYECKOU
JesTeNbHOCTU. BO3MOXHO BBIJICIIEHUE OTACIbHBIX YPOKOB HA PEIICHKE 3a7a4 B CBA3U CO
CIIO)KHOCTBIO aHanmm3a Tekcra oOywatomumucs c¢ 3I[IP. Opranuueckoe eIuMHCTBO
NPaKTUYECKOM U MBICIUTEIBHON JEATEIbHOCTH OOydarouuxcs Ha ypoKax XHUMHUHU
CIOCOOCTBYET MPOYHOMY M OCO3HAaHHOMY YCBOCHHIO Oa3UCHBIX XMMHYECKUX 3HAHUN U
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ymeHuii. Ocoboe BHUMAHHUE MPU U3YYCHHH XUMHUHU YACISICTCS U3YUCHHUIO «CKBO3HBIX)
MOHATUH ¥ (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHUaa.

Lenu u 3a7aun U3yuyeHus y4eOHOTo MpeaMeTa « X MU

O6mwme uenu wu3yyeHuss y4yeOHoOro mnpeamera «XuMUsD) MPEACTABIEHbl B
denepanibHOM  paboueld mporpamMme  OCHOBHOro ooOmero obpasoBanus. OnHu
aKTyaJIM3UPOBAHBI C YYETOM HOBBIX IMPUOPHUTETOB B CHUCTEME OCHOBHOTO OOIIIEro
o0pa30BaHWs, HAMPABICHHOCTH OOYYCHHs] Ha PA3BUTHE W CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHre €€ HHTEIUIeKTa U o0miel KynbTypbl. OOydeHHE YMEHUIO YYUThCA U
MPOIOJKATh CBOE 00pa30BaHME CAaMOCTOSATEIBHO B HACTOSIIIEE BPEMsI SIBIISICTCS OTHOM U3
BOKHEUITUX PYHKIIUN y4eOHBIX IPEAMETOB, B TOM YHCIIE U «XUMHUN.

Hns obywarontuxcst ¢ 3IIP, Ttak ke, Kak ¥ AJ1 HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHHKOB, OCBaMBAIOIIUX OCHOBHYIO 00pa3oBaTeNbHYIO porpammy,
JOMHUHHpPYIOIIEE 3HaUYE€HNE TPUOOPETAIOT TAKKE 11€TH, KaK:

dbopMUpOBaHME  WHTEUICKTYaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHHYECTBY, CAMOCTOATEILHOMY MPUHATUIO PEIICHUN, CTIOCOOHON a/1aliTHPOBATHCS
K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KHU3HU;

HATPAaBICHHOCTh OOYYECHHMS] HAa CHCTEMAaTHYECKOE TMPUOOINCHHE YYaIuXCs K
CaMOCTOATEIbHOM MO3HABATENbHOM I€ATENbHOCTH, HAYYHBIM M IPAKTUYECKUM METOAAM
MO3HAHUSA, (DOPMHUPYIOITUM MOTHBAITHIO U Pa3BUTHE CITOCOOHOCTEH K XUMUU;

oOecrieyeHue yCiaoBHil, CIIOCOOCTBYIONMIUX MPUOOPETEHUIO OOYHYAIOIIMMUCS OMbITA
pa3HOOOpa3HOW JACATCIIBHOCTH, ITIO3HAHWS W CaMOIIO3HAHHWS, KIIFOUYEBBIX HABBIKOB
(KJTFOUEBBIX KOMITETCHIIHI ), UMEIOINX YHUBEPCATHHOE 3HAUCHUE JIJISI PA3JIUIHBIX BUIOB
JeSTENbHOCTH;

dbopMupoBaHNEe YMEHUN OOBSICHATH U OIICHUBATH SIBJICHHS OKPY)KAIOIIETO MUpa Ha
OCHOBAaHHH 3HAHUH U OTIBITA, TOTYUYCHHBIX MPU U3YYCHUH XUMUU;

dbopMupoBaHue y 0OydJarOIMUXCS TYMAHHUCTHUYCCKUX OTHOIICHHWH, MOHUMaHUS
[IEHHOCTH XUMHWYECKMX 3HAHUW IS BBIPAOOTKH SKOJOTHMYECKH IEJIECO00pa3HOTo
TIOBEJICHHS B OBITY M TPYIOBOK JNEATEILHOCTH B IICNIIX COXPAHECHHS CBOETO 37I0POBBS U
OKpY’KaloIlell TPUPOIHON CPEIbI;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIHOCOOHOCTEH K CAMOKOHTPOJIIO W
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHS OOIICUEITOBEUECKUX IICHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY PO WISl ¥ HATPABICHHOCTH JAJIbHEUIIEro 00yUeHHSI.

Kypc Hanpasiien Ha pelieHue cieayonmx 3a1ad, 00ecneurnBaronnX peain3aluo
JTUYHOCTHO-OPUEHTUPOBAHHOTO U JEATEIHHOCTHOTO TMOAXOMOB K OOYUYEHUIO XUMHUU
obyuarommuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUsA:

dbopMHUpOBaHUE TICPBOHAYAIBHBIX CHCTEMATHU3UPOBAHHBIX TMPEICTABICHUN O
BEIIECTBAX, UX MPEBPAIIECHUAX U MPAKTUICCKOM MPUMEHEHHH; OBJIAJICHNUE TOHATUHHBIM
anmnapaToM U CUMBOJIMYECKUM SI3bIKOM XUMHH;

OCO3HaHWE OOBEKTHMBHOM 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak O0JIacTh
COBPEMEHHOTO €CTECTBO3HAHHUA, XHMHUYECKUX TMPEBpAlIEHUNH HEOPraHUYeCKUX U
OpPTaHUYECKUX BEIIECTB KaK OCHOBHI MHOTHX SIBJICHUH KMBOW M HEXUBOW TPUPOIHI,
yIIyOJieHre TIPE/ICTaBICHUI O MaTepruaIbHOM €UHCTBE MUPA;

OBJIaJICHNE OCHOBAMU XUMHUYECKON IPaMOTHOCTH: CTIOCOOHOCTHIO aHAJIU3UPOBATH
U OOBEKTHBHO OIICHWBATh XU3HCHHBIC CUTYyallUW, CBS3aHHBIC C XHMHUEH, HaBBIKAMU



0e30MmacHOro oOpaleHusi ¢ BEIIECTBAMHM, HCIIONB3YEMBIMHA B ITOBCCIHCBHOW JKU3HH,
YMEHHEM aHATM3UPOBATh U TUTAHUPOBATH SKOJIOTHYECKH 0€30MacHOE MOBEACHHUE B IEIISIX
COXpaHEHHUsI 37J0POBBS U OKPYKAIOLIEH CPe/bl;

dbopMUpOBaHNE YMEHUN yCTaHABIMBATH CBS3U MEXIY peajbHO HAOTIOMaEMBIMU
XUMHUYECKUMH SIBJICHUSIMU U TPOIECCAMH, MPOUCXOIANIUMU B MUKPOMHUPE, OOBIACHSTH
MIPUYHMHBI MHOTOOOpa3us BEIIECTB, 3aBUCHUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHUS, a
TaKKe 3aBUCUMOCTH TIPUMEHEHUS BEIIECTB OT X CBOMCTB;

NPUOOPETEHHE OMbITA KCIIOJIb30BAHUS PA3JIMUYHBIX METOJOB M3Yy4Y€HHUs BEIIECTB,
HAOMIOACHUS 32 WX TPEBPAMICHUSIMH TPH TPOBEICHUN HECIOKHBIX XHUMHYECKUX
HKCIIEPUMEHTOB C UCIIOIB30BAaHUEM JTA0OPATOPHOTO 000PYI0BaHUS U IPHUOOPOB;

dbopMUpOBaHUE TMPEACTABICHUN O 3HAYCHUH XUMHYECKOH HAyKH W PEIICHUU
COBPEMEHHBIX IKOJIOTHIECKUX MPOOIIEM, B TOM YUCIIE B MMPEAOTBPAIICHUN TEXHOTCHHBIX
M DKOJIOTMYECKUX KaTacTpod.

Oco0enHocTH 0TOOPA U afaNTAllUU Y4eOHOT0 MATEPHAJIA 10 XUMHUHU

OOyuenue y4eOHOMY mpeaMeTy «XuMHUsS» HEOOXOIUMO CTPOUTH HAa CO3/IaHWU
ONTHMAJIBHBIX YCIIOBUM I YCBOCHHS IMPOTrPAMMHOTO MaTepuajga OOy4YarolUMHUCS C
3I1P. bonplioe BHUMaHHWE JOJKHO OBITH yEJIEHO OTOOpY ydeOHOro marepuaiia B
COOTBETCTBHH C MPUHIIMIIOM JOCTYIHOCTH IIPU COXPaHEHUU 0O1Iero 6a3oBOro ypoBHS.
OH J10JTKEH M0 COoZIepKaHUI0 U 00bEMY OBITh a1aTHPOBAHHBIM 111 oOy4darommxcs ¢ 311P
B COOTBETCTBUU C MX OCOOBIMU 00pa3oBaTeIbHBIMU NOTpeOHOCTAMH. CrieayeT 00JIerYuTh
oBNaZieHne MarepuaioMm oOyuatomumucs ¢ 3IIP mocpeacTtBomM ero meTanbHOrO
OOBSICHEHHUS C CHCTEMAaTHYECKUM IMOBTOPOM, MHOTOKPAaTHONW TPEHHPOBKOW B
MPUMEHEHUU 3HAHWM C HMCIHOJIb30BAaHUEM MPUEMOB AITOPUTMH3ALMU M BU3YaIbHBIX
orop, 00y4eHus: CTPYKTYpUPOBAHUIO MaTepHaa.

Bbonbiioe 3HaueHHe NJIsl MOJHOLIEHHOTO YCBOEHHUS Y4eOHOro marepuajna uMeeT
oropa Ha MEXIIPEAMETHBIC CBS3W BOMPOCOB, M3YY4aeMbBIX B JJAHHOM Kypce, ¢ TaKHUMH
yaeOHbIMu mpeameramu  kKak «['eorpadusi»y, «Dusukay, «buomorus». Ilo3Bomss
paccMaTpuBaTh OJWH M TOT € YYEeOHBI Marepuad C pa3HbIX TOYCK 3PEHUS,
MEXKIMPEAMETHBIE CBA3M CIMOCOOCTBYIOT €r0 Jy4IIeMy OCMBICICHHIO, 00jiee MPOYHOMY
3aKPEIUICHUIO MOTYyYEHHBIX 3HAHUH U MPAKTUYECKUX YMEHUH.

[Ipu MoATrOTOBKE K YpOKaM YYUTENb JTOJDKEH MPEayCMOTPETh (OPMHpPOBAHUEC Y
OOy4JarNINXCcsS YMEHUN aHAJIM3UPOBAaTh, CPABHUBATH, 0000IIATh H3y4yaeMblil MaTepua,
IUIAHUPOBATh TPEJCTOSIIYI0 pPaboTy, OCYHIECTBISATH CAMOKOHTpOJb. HeobGxomumo
MOCTOSIHHO ~CJICIUTh 33 TPaBWIBHOCTHIO peueBOro OGOpPMIICHUS BBICKA3bIBAHUHN
obyuarommuxcs ¢ 3I1P.

B cBsi3u ¢ 0COOEHHOCTSIMU TOBEACHUS U JIeITENbHOCTH, oOyuatomuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTaHM30BAHHOCTH) HEOOXOIUM CTPOXKAWIIMIA KOHTPOJIb
COOJIIOJICHUSI TIPABWJI TEXHUKHU 0€30MaCHOCTH IMPHU MPOBEIECHUHU J1a0OPATOPHBIX padoT B
XUMUYECKOM KaOUHETE.

IIpumepHbie BHABI aesATeJbHOCTH oOy4dawomuxcss ¢ 3IIP, o0yciioBieHHbIE
0co0bIMH 00pa30BaTEJIbHBIMI NMOTPEOHOCTAMHU U 00ecTeYnBAKOIIHE OCMbICTIEHHOE
OCBOEHHE COJlep:KaHuM 00pa30BaHMs MO NpeaMeTy « XUMHD)

Conepxanue BUAOB JesATerabHOCTH oOywatouiuxcsi ¢ 3IIP Ha ypokax xumuun
OTIpeIeNSIeTCS] UX OCOOBIMU 00pa3oBaTeIbHBIMU MOTPeOHOCTAMH. [lomMuMO TTHPOKO
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ucnonb3yembix B @OIT OOO obuux s BceX 00y4arommxcsi BUAOB AEATEILHOCTU
CIEyeT YCWINTh BBl JCSITCIBHOCTH, CHEHU(GUIHBIC IS JAHHOW KaTerOpHH
oOy4aromuxcs, 1jsi 00ecredeHus: OCMBICIEHHOTO OCBOCHUS CoJlep KaHusi 00pa30BaHUs
[0 MPEAMETY: YCWIEHHE MNPEAMETHO-NPAKTUYECKONW AESTEIbHOCTU C aKTHUBH3aLUEH
CEHCOPHBIX CHCTEM; YEPEIOBAHHME BUJOB JIE€ATEIBHOCTH, 3aJCHCTBYIOIIUX Pa3JIMYHBIC
CEHCOpHBIE CUCTEMbI; OCBOEHUE MaTepHualia ¢ OOpPON Ha aJIrOPUTM; IIOIIArOBOCTHY B
W3YYEHUU MaTepHalla; UCIIONb30BaHHUE JOMOJHUTEIbHOM BU3YaJabHOM ONOpPHI (IUIaHBI,
00pa3Iibl, CXEeMBbl, I1A0JIOHBI, OMIOpHbIE Ta0uIEl). {15 pazpuTtus y odyuarommxcs ¢ 311P
YMEHUSl JIeNlaTh BBIBOJABI, (OPMUPOBAHUS TPAMOTHOI'O PEYEBOrO0 BBICKA3bIBAHUS
HEOOXOAMMO MCIIONIb30BaTh ONOpHbIE cioBa U kiume. Ocoboe BHUMaHHUE CIETyeT
yAEIUTh OOYYEHHUIO CTPYKTYPUPOBAHHIO MaTepHalia: COCTaBICHUE PUCYHOUHBIX U
BepOaJbHBIX CXEM, COCTaBJ€HHE TaOJMl, COCTaBiIeHHE Kiaccuukamuu ¢
0003HaYE€HHBIMU OCHOBAHUSIMU JIJIs KJIaCCU(UKAIIMU U HATIOJIHEHUE UX TPUMEPAMH U JIp.

[IpumepHas TemaTuyeckas U TEPMHUHOJIOrHu4Yeckas Jiekcuka coorsercTByer MOII
00O0.

Hns obyuwaromuxcsi ¢ 3[IP cymiecTBeHHbIMH SBIISIFOTCS TpHEMBbl pabOThI ¢
JEeKCUYECKHM MarepuajioM 1o mnpeamery. IIpoBoautcs cnenuanbHas pabota IO
BBEJICHUIO B AaKTUBHBIN CIIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHUH.
N3yyaemble TepMHUHBI BBOASTCS Ha MOJMCEHCOPHOW OCHOBE, 00s3aTelbHA BU3yalbHas
MOJIJIEPYKKA, AITOPUTMBI PA0OTHI C OMPEEICHUEM, OMTOPHBIE CXEMBbI JIJISl aKTyallh3alluu
TEPMUHOJIOTUH.

MecTo yueOHOro npeaMera «XuMusH» B y4eOHOM IJIaHe

B coorBerctBun ¢ ®enepanbHbIM < TOCYAApCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJAApPTOM OCHOBHOIO OOWIIEro o0pa3oBaHusl y4yeOHBIM MpenaMer «XuMUs»» BXOIUT B
MpEeIMETHYI0 00y1acTh «EcTecTBEeHHOHAyUHbIE TPEIMEThI» U SBIACTCS 005S3aTETbHBIM
JUTSL U3y4YEHUSI.

VY4eOHpIM MIaHOM Ha €€ u3y4yeHue OTBeAeHO 136 ydueOHBIX YacoB — Mo 2 4 B
Henento B 8 U 9 kilaccax COOTBETCTBEHHO.

Conepxxanue ydeOHOro npeaMera «XuMmusi», npenacraBieHHoe B denepanbHoi
paboueii nporpamme, coorBeTcTBYeT ®PI'OC 00O, pazpadorano ¢ yuerom DenepanibHON
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 00111eT0 00pa30BaHUS 110 y4eOHOMY
npeaMery  «XuMHs», COOTBETCTByeT DenepanbHOM aJanTUPOBAHHOW OCHOBHOWU
o0pa3oBaTeIbHOM MporpaMmMe OCHOBHOTO OOIIEro o0pa3oBaHUs OOYYaIOIIMXCSA C
3a1EpKKOU IICUXUYECKOTIO PAa3BUTH.

COLAEPXAHUE YUEBHOI'O ITPEAMETA «XUMU»

COHEPXAHUE OBYUEHHMA B 8 KITACCE

[lepBoHayaIbHBIC XUMUYECKUE TTOHSATHUS

[Ipenmer xumuu. *Ponb XUMHUM B JKU3HU 4YenoBeka.™ Tema u BemiecTsa.
dusznuecKre CBOMCTBA BEIIECTB. ATpEraTHOEe COCTOSIHHE BEIECTB. *XUMHUSA B CUCTEME
Hayk.* UucTeie BemecTBa u cmecu. CriocoOsI pa3aenenns cmecei. [IpaBuna 6e30macHoro

oOpalleHusi ¢ BeIIeCTBaMU U JIabopaTOpHbIM obopynoBanueM. *[loHsiTHe 0 MeTomax
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MO3HAHUS B XUMUH. *

ATOMBI U MOJIEKYJIbl. XMMHUYECKUE DJIEMEHThL. 3HAKU (CUMBOJIbI) XUMUYECKUX
anemMeHToB. OTHOCUTENbHAA aTOMHasg Macca. [IpocTeie U croXHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHUE.

Xumnueckasi ¢popmyrna. BaneHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BelecTB.™ OTHOCUTENbHAS MOJIEKYJIApHas Macca. MaccoBas 10715
XUMHUYECKOr0 3JIEMEHTA B COCUHEHUHU.

duznueckne W XUMHUYECKHE SBJICHUSA. XuMHueckas peakuus. IIpusnaku
XUMUYECKUX PEAKLIHN. YPaBHEHHS] XUMHUYECKUX PEAKLIHN. 3aKOH COXPAHEHUS MAacChl
BemiecTB. Kiaccudukamuss XUMHUYECKHX peaknuil (COSAMHEHHS, Pa3JIoKEeHHS,
3aMelleHus, 0OMeHa).

XUMUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYIOM, C MpPaBUIAMU
paboThl B Jlaboparopuu U MpuéMaMu OOpaIleHusl C JIaOOpaTOpPHBIM O00OPYTOBAHUEM;
U3Y4YCHHE UM OIMCaHuE (PU3NYECKUX CBOMCTB OOpa3llOB HEOPraHWUYECKHUX BEILECTB;
HabmoieHne Gpuznyeckux (TUTaBJICHUE BOCKA, TAsTHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIUs BOAbI) U XMMUUYECKHUX (FOPEHUE CBEYH, NMPOKAIUBAHUE MEAHOU
MPOBOJIOKH, B3aUMOJICHCTBHE Mela C KHUCIIOTOM) sBIEHHA, HAOIIOJACHHWE M OMHCAaHUE
MPU3HAKOB MPOTEKAHHUS XUMHUYECKHX peakluid (pa3joKeHUe caxapa, B3auMOJICHUCTBUE
CEPHOM KUCJIOTHI C XJIOpUIOM Oapus, paznoxeHue ruapokcuaa meau (1) npu narpesanum,
B3aUMOJICHCTBHE Kene3a ¢ pacTBopoM coiu menu (I1));u3yduenne cnocoOoB pasneneHus
cMeceil (C TOMONIbIO MarHuTa, (QWIBTPOBAHME, BbIIAPUBAHHUE, JUCTUILISALUA,
xpomarorpadus), MpOBEJACHUE OYMCTKUA TOBAPEHHOW COJHM; HAONIOJCHHE M OMHCAaHUE
pE3yNbTATOB NPOBEICHUS OIbITA, WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHHS MAacChl;
CO3/1aHuE MOJIeJIel MOJIEKY (IIapOCTEPKHEBDIX ).

Baxuenume rmpencTaBuTeNIM HEOPraHUYECKUX BEILIECTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kucnopoag — 3i1eMeHT U mpocToe
BeniecTBo. Haxoxaenue kuciopoaa B mpupoje, Gu3ndeckrue U XUMHUUYECKUE CBOMCTBA.
Peakuiuu ropeHHsi MPOCTHIX U CIOXKHBIX BeniecTB. CrocoObl MOTydYeHUs] KUCIOpOoJia B
nabopatopuu *u npomsbinuieHHOCTH.* [Ipumenenue kucnopopa. ITonstue 06 okcumax.
Kpyrosopot kucioponaa B npupojie. *O30H — ajuioTpornHasi MoAu(UKAIMs KUCIOPO/Ia.

TernoBoit 3PexT XuMUIECKON peakiuy, TEPMOXUMHUECKUE YPABHEHHUS, DK30- U
SHJOTEPMHUYECKHUE peakMu. TOMIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOTO CII0s.*

Bonopon — snemeHT u npoctroe BemecTBo. HaxoxkaeHue Bogopoja B IMPUPOIE,
(dbu3nYecKre U XMMUYECKHUE CBOMCTBA (Ha MPUMEPE B3aUMOJICUCTBUS C HEMETAJJIaMU U
OKCHUJIaMH METaJUIOB), MPUMEHEHHE, *crnocoObl nonyyeHus.™ IloHsTHe 0 KHUCIOTax H
COJISIX.

KomnuectBo BemectBa. Monbs. MonspHas macca. 3akoH ABoraapo. MossipHbIN
00BEM Tra30B. Pacuersl mo xumudeckoi hopmyse. Pacaersr MacCcoOBOM T0IM XMMHYECKOTO
AJIEMEHTA B COCMHEHMH, KOJMYECTBA BEIIECTBA, MOJISPHONW MAcChl, MOJSIPHOTO 00bemMa
ra3oB. Pacuérbl Mo XUMHYECKHUM YpaBHECHUSIM.

*duznueckue cBoicTBa Boabl.* Boma. Ee cocraB, crpoenue u mosnekyinbl. *Bomaa
Kak pactBoputelib. ™ PacTBopsl. *IIoHSATHE O HACKIIIEHHBIX U HEHACHIIIEHHBIX PACTBOPAX.
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[TonsiTHE pacTBOPUMOCTH BeIIECTB B Boje.* Pacyer maccoBoi J107M BeIleCTBA B
pacTtBope (mpolleHTHasi KOHIeHTpauusi). MaccoBasi J0Jisi BEHIECTBA B PacTBOPE.
*Xumudeckrue CBOMCTBA BOJbI (pa3jioKeHUE, PEaKIMU C HATPUEM, OKCHUIOM KalbIIMs,
okcusioM cepol (IV) peakunu ¢ MetayyiaM, KUCIOTHBIMU U OCHOBHBIMHM OKCHAMH).
[Tonsitue 06 ocHoBaHUsIX. Posib pacTBOPOB B IPHUPOJIE U B KU3HH YeloBeKa. KpyroBopor
BOJIbI B IpUpO/Ie. ™ 3arpsisHeHUE NPUPOAHBIX BOJ. OXpaHa U OUYMCTKA MIPUPOJIHBIX BOJI.

Baxnenmme  ki1acchl ~ HEOPraHWYECKUX  COCAWHEHHIA. Kiraccubukanus
HEOpraHM4eckux coenuHeHuil. OKcuabl: cocraB, Kiaccuukanus (KUCIOTHBIE,
OCHOBHBIE, *am(doTepHbIe, HecoeoOpa3ytolue - Ha npuMmepe okcunaa yraepona (Il) u
okcuna azora (ll)), Homenknarypa.* *IlonyyeHne™ u XUMUYECKHE CBOWCTBA OKCHUJIOB
(B3ammojeiicTBUE C BOJIOM, KucCIoTamu, mienodamu). OcHoBanusa. Knaccudukarus
OCHOBAaHMM: IIENOYM M HEPACTBOPUMBIE OCHOBaHUA. HoOMeEHKIaTypa OCHOBaHUM.
duznyeckue U XUMHUYECKHME CBOMCTBA OCHOBAHHWM (B3aMMOJCHCTBHE C OKCHIAAMHU
HEMETAJIOB, KHCII0TaMu, coisiMu). *Tlonyuenne ocHOBaHUM. *

Kucnotsl: cocra, kinaccudukaiys, HOMEHKIATYpa, (GU3UIECKUE U XUMUYECKHE
CBOMCTBa (B3aUMOJEHCTBHE C METaJUlaMH, OCHOBHBIMH OKCHJIAMH, OCHOBaHMSIMH,
COJISIMH, HA TIPUMEPE COJITHOW W CEPHOM KHCIOT), *CIOocoObl moiydeHus.™ Psn
aktuBHocTH MetaioB H. H. bekeroBa. Comm (cpemHue): HOMEHKIATypa COJICH,
*crocoObl MOJTYYEHU ™, B3aUMOJICUCTBUE COJIEN C METallIaMH, KUCIIOTaMU, IEI0YaMU U
COJIIMU, IPUMEHEHHE.

[Tousatre 00 aMdOTEpHBIX THAPOKCHAAX (HAa MPUMEpPe LUHKA M *aTFOMUHHS™):
*XUMUYECKHE CBOMCTBA (B3aMMOJICIICTBHUE C KUCIOTAMU U IIEI0YaAMHU, PA3IOKEHUE MpU
HarpeBaHUM) U MOJTydYeHHE. ™

l'enernyeckass CBs3b MEXAY KIaccaMdM  HEOPTraHUYECKUX  COCTUHEHHI.
['eneTnueckue psabl.

XUMHUYECKHUM KCTIEPUMEHT: Kau€CTBEHHOE ONPEICIICHUE COJIEPIKAHUSI KUCIIOPO/Ia
B BO3/yX€; MOJYYCHUE U U3YUYCHHUE CBOMCTB KHCJIOPO/Ia; HAOIOICHHE B3aUMOICUCTBUS
BEIIECTB C KMCJIOPOJOM M YCJIOBHSI BOSHUKHOBEHUS M TIPEKpaIleHUs ropeHus (1moxapa);
O3HAKOMJICHHE ¢ 00pa3laMi OKCHJIOB U OTIMCAHUE UX CBOMCTB; MOJIYYEHUE U U3YUEHUE
CBOMCTB BOJIOpojia (ropeHue); HaboeHne 00pa3IloB BEIIECTB KOJIMYECTBOM 1 MOJIb;
HCCIIEIOBAHUE OCOOCHHOCTEH PacTBOPEHHUS BEIIECTB C Pa3IMUHON pPacTBOPUMOCTHIO;
MIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MaCCOBOM J0JIEN paCTBOPEHHOIO BENIECTBA;
B3aMMOJICHCTBHE BOBI C METAIIaMU (HATpUEM U KaJibliieM) (BO3MOXKHO UCIIOJIb30BaHUE
BHJICOMATEPUAIIOB); OINpPEJEICHUE pAaCTBOPOB KHUCIOT M IIEJoYed C TOMOIMIbIO
WHIMKATOPOB; HCCIIEOBaHNE 00pa3I[0B HEOPTAHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;
HaOJII0/ICHHEe WM3MEHEHUSI OKPAaCKUM WHIUMKATOPOB B PACTBOpax KHUCIOT U IIeJIOYeH;
n3yuyeHue B3aumozencTus okcuaa menu(Il) ¢ pacTBopoM cepHOU KHUCIOTHI, KUCIOT C
METaJUIaM{, PEAKLMl HEUTpaln3aluy; IMOIYyYEHHE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJTHOI'0 METaJlJIa IPYTUM U3 pacTBOPA COJIU; PEIICHUE YKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHennme Kiaccbl HEOPraHMYECKUX COESAUHEHUIN.

[Tepuognueckuit 3akoH U [lepuoanyeckas cucteMa XHMHUYECKHUX 3JIEMEHTOB
J1. . MenaeneeBa. CtpoeHre aTOMOB. XUMHUYECKasi CBSI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIE PEAKIINH.



[TepBbie MOMBITKH KJIACCU(DUKAIIMN XUMUYECKHUX 3J1IeMeHTOB. [loHsATHE O rpymmax
CXOAHBIX JIEMEHTOB (IIEJIOYHBIE U MIEJIOYHO3EMEIBHBIE METAIUIBI, FAJIOI€HbI, THEPTHBIE
rasbl). *JeMeHThI, KOTOpbIe 00pa3yloT aM(poTepHbIe OKCUIIBI ¥ TUIAPOKCHUIBI. *

[lepnognueckuii 3akoH. Ilepmoamueckass cHucTEMa XHMHYECKHX JJIEMEHTOB
J1. . MenneneeBa. Koporkonepuonnas u *ymmnanonepuoanas™ ¢gopmel [lepuonnueckoit
cuctemMbl Xumuueckux 31eMeHToB 1. M. Menneneesa. Ilepuoasl u rpynmsl. Pusndyeckun
CMBICJI IOPSAIKOBOTO HOMEPa, HOMEPOB MEPUOIA U TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTtoMHbIX sifep. *M3otomnbl.* Dnexktponsl. CTpoeHue
ANEKTPOHHBIX 000JIOYEK aTOMOB MEpBBIX 20 xumuueckux anemMeHToB Ilepunonnueckoi
cucrembl JI. M. MenaeneeBa. XapakTEepUCTHKAa XUMHYECKOIrO OJJIEMEHTAa II0 €ro
nonoxeHuro B Ilepuonnueckon cucreme J[. . Menneneesa.

*3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB 3JIEMEHTOB MaJIbIX IEPUOAOB M IIABHBIX
HNOJATPYII, B 3aBUCUMOCTH OT aTOMHOro (MOPSAKOBOI0) HOMEpa 3HayeHUE
Ilepnognueckoro 3axkoHa M llepmonnueckor CHCTEMBI XUMHUYECKUX 3JIEMEHTOB IS
pa3BuTusa Hayku U npakTtuku. [{. 1. MenneneeB — yu€Hblil ¥ rpaxaaHuH.™

Xumnueckast cBsi3b. KoBaneHTHas (TojsipHass MW HEMNOJsIpHAsi)  CBSI3b.
*INEKTPOOTPUIIATEILHOCTh AaTOMOB XUMHUUYECKHUX AJIEMEHTOB.™ loHHAs CBSI3b.

Crenenb oxucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporneccs
OKHCJICHUS U BOCCTAaHOBJIEHUsI. OKUCIIUTENN U BOCCTAHOBUTENH.

XUMUYECKUI HKCIEPUMEHT: M3yuyeHUuEe 00pa3lloB BEIIECTB METAUIOB MU
HEMETAJUIOB; B3aWMOJECHCTBUE THUAPOKCUAA IIUHKA C PACTBOPAMH KHUCJIOT U LIENOYEH;
IIPOBEJCHUE OIBITOB, MJUTOCTPUPYIOLIUX ITPUMEPBI OKUCINUTEIBHO-BOCCTAHOBUTENBHBIX
peakiuii (ToOpeHne, peakiuy pa3iokKeHUsl, COSTUHEHHUS ).

MexnpeaMeTHbIe CBS3U

Peanuzanus MeXNpeAMETHBIX CBs3€H MpU H3YyYEHHMM XUMUU B 8§ Kjacce
OCYIIECTBIISIETCS U€PE3 UCTIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK
U TIOHSITUH, SBISIONMIMXCS CHUCTEMHBIMH ISl OTJEIBHBIX IPEAMETOB E€CTECTBEHHO-
HAay4YHOI'O IIUKJIA.

OO0mre ecTeCTBEeHHO-HAayYHBIE IMOHATHS: HAYYHBIN (PaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHajgu3, CHUHTE3, KiacCUpUKalysa, TMePUOJUIHOCTh, HAOIIOJEHNUE, OSKCIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJAEIb, SIBICHUE.

®dusuka: Matepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHUJ, HU30TOIbI,
PaMOaKTUBHOCTh, MOJIEKYJA, DICKTPUUECKUNA 3apsii, BEIIECTBO, TeNOo, OO0BEM,
arperaTHOe COCTOSTHHE BEIEeCTBa, ra3, (M3HUYECKHWE BEIIMYMHBI, €IUHUIIBI U3MEPEHUS,
KOCMOC, IUIaHETHI, 3B&3/b1, COJIHIIE.

buomnorus: dorocunTres, ApIxanue, buochepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC MOPOJBI, IMOJIC3HBIC
HCKOIAaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

COAEPKAHUE OBYUYEHMUA B 9 KIIACCE

BemectBo 1 xXuMuueckas peakus
[Tepponuueckuii 3akoH. Ilepuoguueckass cucremMa XHUMHYECKUX DJIEMEHTOB
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J. 1. MenaeneeBa. CrpoeHue aTroMOB. 3aKOHOMEPHOCTH B HW3MEHEHHM CBOMCTB
XUMHYECKHX 3JIEMEHTOB NEPBBIX TPEX MEPUOJIOB, KaWs, KAIbLUI U UX COCIMHEHUN B
COOTBETCTBUM C TOJIOKEHUEM 3JIEMEHTOB B lleproguyeckoil cucteMe U CTPOEHUEM X
aTOMOB.

CrpoeHue BelecTBa: BHJBl XHMHYECKOW CBsI3U. THIBI KPUCTAUIMYECKHUX
PElETOK, *3aBUCUMOCTh CBOMCTB BEUIECTBA OT THUIIA KPUCTAJUIMUECKOU PEIIETKN U BUA
XUMUYECKOU CBS3U.™

Knaccudukanus u HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB (MEXKIyHApOAHAS U
TpUBUAJIbHAS). XMUMUYECKHE CBOMCTBA BELECTB, OTHOCSIIMXCS K Pa3IMYHBIM KjaccaMm
HEOPraHWYECKUX COCIMHEHUN, TECHETUYECKAs! CBS3b HEOPIAHUYECKUX BEILIECTB.

Knaccudukanuss XuMHYECKUX pEeaKIUi MO pa3IUYHbIM MpU3HaKaM (110 YUCIY U
COCTaBY y4YacCTBYIOUIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3P (HEKTy, IO U3MEHEHHUIO
CTENEHEH OKHUCICHUS XUMHYECKHUX DJIEMEHTOB, *M0 O0OpaTUMOCTH, MO Y4YaCTHIO
Katanusaropa).* DK30- U HHIOTEPMHUYECKHE peakuuu. *TepMOXUMHUUYECKHUE
ypaBHEHUS. ™

*Tlonatue o CcKOpocTH XuUMHuYecKod peakuuu. [lonarue o0 oOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHUX peakuusx. [IoHATHE O TOMOr€HHBIX M T€TE€POre€HHBIX
peakiusax. [lonsitue o xumuueckom paBHOBecHHU. CMeEIIEHNE XUMUYECKOT O PABHOBECHS.
@dakTopsbl, BIAUSIOLIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U MOJ0KEHUE XUMHUYECKOTO
paBHOBECHS. ™

OKHCIIUTENBHO-BOCCTAHOBUTELHBIE peakiuu, AJIIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENIBHON peakiu. CocTaBleHnEe YpaBHEHUI OKUCIUTEIbHO-
BOCCTAaHOBUTENIbHBIX PEAKINI C UCIIOJIb30BAHHEM METOIA AJIEKTPOHHOr 0 OaiaHca.

Teopust DNEKTPONUTUIECKON TUCCOLMALMU. DJIEKTPOJIUTHYECKAST AUCCOLUALINS.
OneKTpoanuTbl W HEINEeKTponuThl. KaTuoHBI, aHMOHBL. *MexaHuU3M JHCCOLMALMU
BEUIECTB C pAa3IMYHBIMU BHJaMH XUMHYecKoW cBsi3u. lloHstne o creneHu
muccormanuu.* CHIIbHBIE U CIIA0BIC SJICKTPOIUTHI.

Peakiun nonHoro oOMeHa. YcCloBUs MPOTEKAaHUS PEAKIUHA MOHHOTO oOMeHa 0
KoHIA. [TonHbIE M COKpall€EHHbIE HOHHBIE YPABHEHHS peaKUni. XMMUYECKHE CBOMCTBA
KHCIIOT, OCHOBAaHMM M COJIEM B CBETE€ MPEJACTABICHUNA 00 JIEKTPOTUTUUECKON
nucconmanuu. Cpena pactBopa. KaduecTBEHHbIE peaklMM HAa KATUOHBI W AHUOHBI:
XJIiopua-, Opomua-, HOAWIA-, CyiabdaT-, KapOoHaT-, cwiaukar-, (ocdar- aHUOHBHI;
TUIPOKCUI-MOHBI; KATHOHBI AMMOHHSI, MAarHUs, KaJIbLIMS, aTIOMUHUS, Kene3a (2+) u (3+),
Meau (2+), HMHKA, NIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX.

XHAMHYECKUM 53KCHEPUMEHT: O3HAKOMJIEHHME C MOJEISAMU KPHUCTAUIMYECKUX
PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJJIOB U HEMETaoB (rpadura U anMasa),
CIIOXKHBIX BEIIECTB (XJOpUAa HATpuUs); HCCIEAOBAHHE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOM pEaKluu OT BO3ACUCTBHS pPa3IUYHBIX (DAKTOPOB; HCCIEAOBaHUE
AJIEKTPONPOBOTHOCTH PACTBOPOB BEIIECTB, MPOLECCa TUCCOLMALIMA KUCIIOT, HIEJIOUel U
comed  (BO3MOXXKHO  HCIIOJIb30BAaHWE  BUACOMATEPUATIOB);  IMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOLIUX TPU3HAKK MPOTEKAaHMsI peakiui HMOHHOro oOMeHa (oOpa3oBaHME
0cajika, BBIJCIIEHUE Ta3a, 0O0pa3oBaHME BObl); OMBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHCJIUTEITbHO-BOCCTAHOBUTENbHBIX ~ peakiuii  (TOpeHHe, pPeakiuu  Ppas3sIoKeHHs,
COEJIMHEHHUA); PACIO3HABAHUE HEOPraHMYECKUX BEUIECTB C MOMOIIBIO Kaue€CTBEHHBIX
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peaKIII/Iﬁ Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIbHBIX 3a/a4.

Hewmeramibl u ux coegnuHeHus

OOmass  xapakTepucTuka rajoreHoB. (OCOOCHHOCTH CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu okuciieHus. CTpoeHne u pu3nvecKkre CBOMCTBA MPOCTHIX BEIIECTB
— rajJjoreHoB. XMMUYECKHE CBOICTBA Ha IpUMEpPE XJiopa (B3auMOIECTBUE C METAJUIAMH,
HEMETAJLIaMH — BOJOPOJOM M KHCIOPOAOM, *mienmouamMu™). XiaopoBogaopoa. CossHas
KHUCTIOTAa, XMMHUYECKHME CBOMCTBa, *moiyudeHue™, mpumenenue. *JleiicTBue xjopa u
XJIOPOBOZOPO/Ia HA OpPraHM3M uenoBeKka.™ BaxxHelune XJIopuabl U UX HAaXO0XJEHUE B
pUpoJIE.

O6mias xapakrepuctuka 5371eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTpOEHUs
aTOMOB KHUCJIOPOJIa U cepbl. XapaKTepHbIE CTEIIECHN OKUCICHHUS.

CrpoeHue M (pU3UYECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEPHI.
AnIoTponHbIe MOAM(DUKAIMU KHUCIOPOAAa U cepbl. XUMHUECKHE CBOMCTBA CEpbI
(B3auMoJIeliCTBUE *C HEMeTaJUIaMH™* — BOAOPOJOM U KHCJIOPOJOM, MeTallJIaMH,
*KOHLIEHTPUPOBAHHBIMU a30THOM W cepHOM Kucioramu).* CepoBOIOPOI: CTPOCHHE,
busnyeckue U XMMUYECKUE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBHUTEIBHBIC CBOICTBA).
Oxkcuibl cepbl Kak MPEACTaBUTENHN KUCIOTHBIX OKcHIoB. CepHas kuciora: Gu3nueckue
U XuUMHUuYeckue cBoiicTBa (obmme u cnenupuueckue). Colu CEPHOM KHUCIOTHI,
KAaueCTBEHHAs peakius Ha cynbdaT-uoH. CepHucTas KUCIoTa. *XMMUYECKUE PEaKIINH,
JeXKallUe B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TOJyYEeHUsI CEPHOM KHUCIOTHI.*
Haxoxnenue cepol u €€ coenuHeHni B npupojie. [[pumMenenne cepsl U €€ COSTUHEHUN B
OBbITY M B MPOMBINUIIEHHOCTH. *XHMHUYECKOE 3arps3HEHUE OKpPYXAIoleh Cpenbl
COEIMHEHUAMM CEPBI (KUCIOTHBIE T0K/IH, 3arPA3HEHUE BO3/1yXa U BOJTOEMOB), CIIOCOOBI
ero npeaoTBpaIieHus. *

OO6mias xapakTepucTHKa 3J1eMeHTOB V A-rpynnbl. OcCOOEHHOCTH CTPOEHUsI aTOMOB
azora u (pocdopa, xapakTepHbIe CTSIICHH OKUCICHUS.

A30T, pacnpocTpaHeHHe B Mpupoje, (U3NUECKHMe M XUMUYECKHE CBOMCTBA
(B3aMMOJEHCTBUE C METaUlaMUd M HEMETaVIaMH - KHUCJIOPOJIOM M BOZOPOAOM).
KpyroBopor aszora B mpupone. AMMUAK: (U3NYECKUE U XUMHUYECKHE CBOMCTBA
(oKHCIIeHHe, OCHOBHBIE CBOWMCTBA BOJHOTO pacTBOpa), *moiydeHue™ u NmpuMEHEHHE.
Conmu aMMOHMS: cocTaB, (uU3MUeCKHMe M XUMHUYECKHE CBOWCTBa (pa3jioXeHHeE,
B3aMMOJICHCTBHE CO IIenovYamu), NpuMeHeHue. KadecTBeHHass peakuus HAa HOHBI
aMMOHUSA. A30THas KucCioTa, €€ (u3NYecKue W XHMUYECKHE CBOWCTBa (oOuue u
cnenuuyeckue), *nomydenue.®* Hwutparel (paznoxeHue). A30THUCTas KHUCIOTA.
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHMSI B KayeCTBE MHHEPAJIbHBIX YT0OpEHUH.
*XuUMHUUecKoe 3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COSNMHEHUSMHU a30Ta (KUCIIOTHBIE
JI0K/TH, 3arpsi3HEHUE BO3/1yXa, ITOUBBI U BOAOEMOB). *

®docpop, *amnorponHsie Monudukauuu docdopa,* GuznUecKue U XUMUUYECKUE
CBOMCTBa (B3aUMOJCMCTBUE C METAJIaMU, HEMETalIaMH, *KOHIICHTPUPOBAHHBIMU
a30THOM u cepHoil kucimotamu).* Oxcupg docdopa (V), oprodocdopnHas kuciora:
bu3nueckue W XUMHUYECKHME CBOMCTBa, *momydenue.* *[loHsiTHE O MUHEpAIBHBIX
ynoOpeHusx: HUTpatel U ¢ocdarbl. [loHATHE 0 KOMIUIEKCHBIX ymoOpeHusx.* OOmas
XapakTepucTuka 31emMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHUSI aTOMOB YyIyiepojaa 1
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KpeMHHUsA. BajeHTHOCTh M XapaKTepHble CTENEHU OKHCIIEHHUS aTOMOB Yrjiepoia |
KpemHusi. PacnipocTpaHeHue yriepojia B MpUpPOAE, XapaKTEPHbIE CTENEHNU OKUCIICHHUS.

VYraepon, ammorporHble Moaudukanuu (rpadur, anmasz), ¢GUIHMYECKHE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOIEHCTBHE C METAINIAMH, HEMETAIIJIAMH,
*KOHIICHTPUPOBAHHBIMU a30THOW M CEpHOU KucioTamu)*. AncopOius. KpyroBopot
yraepoja B npupoge. Okcuipl yriaepoaa, ux (pu3nyeckue U XMMHUYECKHE CBOMCTBA,
MOJy4YeHWE W TpPUMEHEHHE, JACWCTBHE Ha OpPraHU3M 4YelloBeKa. *DKOJOTHYECKUE
npobJieMbl, cBsi3aHHbIE ¢ OKcuaoM yriepona(IV); runoresa riobanbHOro MOTEIUICHUS
KJIUMaTa; MapHUKOBBIM 3PdekT.* VYronpHas kucinora u €€ coiu, Ux (U3UYECKHE U
XUMHYECKHUE CBOWCTBa, *moiiydeHue u mnpumeHeHue.* KadecTBeHHas peakius Ha
KapOoHaT-uoHbL. Mcronb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U
CEJILCKOM XO3SMCTBE.

OO6mue mpeacraBieHuss 00 OCOOCHHOCTSIX COCTaBa M CTPOCHMSI OPraHMYECKHUX
COEIMHEHUH yriepoza (Ha MpuMepe METaHa, TUIIEHA, 3TAHOJA, YKCYCHOU KUCTOTHI. *Ux
cocTaB U xummuueckoe crpoenue. Kinaccupukanus opranndyeckux seuects.* Ilonstue o
OMOJOTMYECKH BaXHBIX BEHIECTBAX: KUpaX, OelKkax, yrieBoJax — M UX POJId B KU3HU
yesoBeka. *MaTeprallbHOE €UHCTBO OPIraHMYECKUX U HEOPraHWYECKUX COETUHEHU. *

Kpemunii, ero ¢usmyeckue u XUMHYECKHME CBOWCTBa (Ha mpuMepe
B3aUMOJICUCTBHUSl C METaJJIaMd W HEMETaUlaMH), *MolydeHue®* M NpUMEHEHHUE.
*Coenunenus: kpeMHus B nipupoje. Oomue npencrapienus 00 oxcuae kpemuusi(IV) u
KpeMHueBou kuciore. CUIMKaThl, PU3NYECKUe U XMMUYECKUE CBOMCTBA, NOJy4YE€HUE U
MIPUMEHEHHUE B OBITY, MPOMBITTUICHHOCTH (B MEAUITMHCKOH, JIEKTPOHHOM, CTPOUTETHLHOMN
u 1p.). Baxueiilnue cTpouTenbHblE MaTEepHANbl: KepaMUKa, CTEKIIO, LIEMEHT, OETOH,
xene300eroH. [IpobieMbl 0€30MacHOro UCIHOJIb30BAHUSL CTPOUTENBHBIX MATEPHUATIOB B
MOBCEIHEBHOM JKU3HU. *

XHUMHUYECKUN DKCIEPUMEHT: HU3y4YeHUE OO0pa3lioB HEOPraHWYECKHX BEUIECTB,
CBOWCTB COJISIHOM KHCJIOTBI, MPOBEJCHUE KAUYECTBEHHBIX PEAKLIHUN HAa XJIOPUI-UOHBI U
HaOJIOZIeHue TPU3HAKOB MX TNIPOTEKAHUs; ONbBITHI, OTpaxkaroumue ¢(U3NUECKUe u
XUMUYECKHE CBOWCTBA TajJOr€HOB W MX COEAMHEHUN (BO3MOXHO HCIOJIb30BAHUE
BHUJIEOMATEPHAIIOB); O3HaKOMJIEHHME C o0pasllamMu XJOpHUIIOB  (TaJIOT€HUIOB);
O3HAKOMJIEHHE C 00pa3luaMu cepbl U €€ COeAMHEHUSMH (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEepHANIOB); HAOJIOZEHUE Ipoliecca OOYIJIMBaHUS caxapa Mo JeHCTBUEM
KOHILIEHTPUPOBAHHOM CEPHOU KHUCIIOThI; M3YYEHNE XUMHUUECKUX CBOMCTB pa3z0aBiIeHHOM
CEpHOM KUCJIOTHI, MPOBEACHNE KAUECTBEHHON peaklUy Ha Cynb(aT-uoH U HaOIIOACHHE
Mpu3HaKa e€ MPOTEeKaHus; O3HAKOMJIEHUE ¢ (DU3NYECKUMU CBOMCTBaMH a30Ta, ¢hocdopa
U UX COEIMHEHMH (BO3MOKHO MCIOJb30BaHUE BUIEOMATEPUAIIOB), 00pa3laMH a30THBIX
u pocopHBIX yaoOpeHuii; MoTydeHHe aMMUaKa U U3y4YE€HHUE eT0 CBOWCTB; MIPOBEACHUE
KaueCTBEHHBIX pEaKlUil Ha MOH aMMOHHS U (pocdaT-uoH U U3ydEeHUE NMPHU3HAKOB HMX
IIPOTEKAHUS, B3aWUMOJCUCTBHE KOHUECHTPUPOBAHHOM Aa30THOW KHUCJIOTBI C MENbIO
(BO3MOKHO HCIIOIB30BAHUE BUICOMATEPUATIOB); U3YUCHUE MOJIETIEH KPUCTATUIMUECKUX
pemeéroK anMmasa, rpaduTa; O3HAKOMJIEHHWE C IMPOLIECCOM aJCcOpOIMHU PacTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM VyIJIEM M YCTPOMCTBOM NPOTHBOrasa; MOJy4YEHUE
YIJIEKHUCIIOro Ta3a M U3yYEHHUE €ro CBOMCTB; MPOBEJCHHWE KaYECTBEHHBIX PEaKIUi Ha
KapOOHaT- M CWJIMKAT-UOHbl U W3yUYEHUE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMIIEHUE C
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MPOAYKIIMEN CHIIMKATHOW MPOMBIIIJIEHHOCTH; PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10
TeMe «BaxHelIrne HeMeTaJUIbl U UX COSTUHEHU.

Meraibl 1 UX COETUHEHHUS

OO6m1as xapakTepuCTUKa XUMUYECKUX AIIEMEHTOB — METAJNIOB HA OCHOBAHHUH MX
nonoxeHus B Ilepuonnueckoin cucreme xumudeckux aieMeHToB J[. . Menneneesa u
ctpoeHus aromoB. CTpoeHne MeTauioB. Mertamuueckas CBS3b U METaJNIMYecKas
KpHUCTAJUIMYECKasi PpEmIETKA. OJIEKTPOXUMUUECKUN psJ  HaNpsHKEHUW  METalIoB.
duznyeckue U XMUMHUYECKHE CBOMCTBA METAUIOB (B3aUMOJEUCTBUE C KHUCIOPOIOM,
BOJIOM, KuciaoTtamu). *O0mme crnocoObl nmoiydeHus: meramuioB. [loHarue o Koppo3uu
METaJUIOB, OCHOBHBIE CITIOCOOBI 3alIUThl UX OT Kopposuu. CruiaBel (CTallb, YYyTYH,
JTIOpATIOMUHUHN, OpOH3a) U X MPUMEHEHHUE B OBITY W MPOMBITINICHHOCTH. *

[Ilemounble MeTaibl: MONOKEHUE B Ilepuoanmveckod cuUCTEME XHMHUYECKHX
anemeHToB [[. 1. Menneneesa; crpoenue atromoB. Haxoxzaenue B npupoae. Puzndeckue
1 XMMUYECKHE CBOKCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUAbl U TUIPOKCUIbI HATPUS
u kanus. [IpuMeHeHne menoYHbIX METAJIJIOB U UX COCTMHEHMUIA.

[[lenouyHO3eMeNbHBIE METAJUIBI MATHAW U KalbLWN: oJIo)keHue B [lepuoanyeckoit
cucreMe xuMuueckux 31ueMeHToB []. 1. MeHeneeBa; cTpoeHHE UX aTOMOB; HAXO0XKIECHUE
B npupone. Pu3NUeCKue M XUMHUYECKHME CBOMCTBA MarHus M Kajuplus. Baxuenmne
COCIMHEHUS KalbIlus (OKCHJ, THAPOKCHUMI, coiin). *JKECTKOCTh BOABI U CIIOCOOBI €€
yCTpaHeHus. ™

AmomuHuii: nonoxenue B Ilepuoguyeckold cucTeMe XMMHUYECKUX 3JIEMEHTOB
JI. N. MengeneeBa; CTpOCHHE aTOMa; HaxXOXJIeHHE B mpupoae. Dusmyeckue u
XUMHUYECKUE CBOWCTBA aIIOMUHHUS. AMQOTEpHBIE CBOWCTBAa OKCHAA W THAPOKCHIA
ATIOMHUHUSL.

Kenezo: mnonoxenune B Ilepronnyeckoil cuUCTEME XHMHUYECKHX SJIEMEHTOB
J. 1. MengeneeBa; CTpoeHME aToOMa; HAaXOXIACHUE B mnpupoje. Pusmyeckue u
XUMUYECKUEe CBOMCTBA JKelie3a (B3aMMOJICHCTBUE ¢ METAJIJIaMU, KUCIIOTAMU U COJISIMH).
Oxkcuapl, tuapokcunbl u conu sxkene3a(ll) wu kenmeza(lll): cocraB, cBoiicTBa U
*nonydeHue.™

XHUMHUYECKHUM SKCIIEPUMEHT: O3HAKOMJICHHUE ¢ 00pa3iaMyi METAJIJIOB U CIUIABOB, UX
(U3HMYECKUMHU CBOWCTBAMU;, M3YyUYCHHUE PE3YJIHTATOB KOPPO3UU METAUIOB (BO3MOXKHO
HCIOJIb30BAaHUE BHUJIEOMATEPHUAIIOB), OCOOEHHOCTEH B3aUMOICUCTBUS OKCHUJIA KAJIbIIUS U
HaTpHs ¢ BOAOUW (BO3MOXKHO UCTOIB30BAHUE BUIEOMATEPHUAIIOB); UCCIIEIOBAHUE CBOICTB
XKECTKOM BOJBI; Mpoliecca TOPEHUs Kejne3a B KUCIOpPOAE (BO3MOXHO HCIIOIb30BaHUE
BHJICOMATEPUAJIOB); MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIMii Ha UOHBI (MarHus,
Kablusl, amomuHus, nuHka, skene3a(ll) m xemesa(Ill), memu(Il)); maOmromeHue wu
OMMCAHUE TMPOLECCOB OKpPAlIMBAHUS IUIAMEHW HOHAMHU HATpUsA, KaJdd W KalabLus
(BO3MOKHO HCIIOJIB30BaHUE BHUACOMATEPHUAIOB); UCCIEA0BaHUE aM(OTEPHBIX CBOICTB
TUAPOKCHUAA AIFOMUHUA U THAPOKCHIA HUHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110
Teme «BakHeHImne METAIIbI U UX COSIUHEHUS.

XUMUS ¥ OKpY>Karolias cpena
*HoBble MaTepualbl U TEXHOJOTHM. BellecTBa U maTepuaibl B MOBCEIHEBHOU
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KU3HU YelloBeKa. XHUMHS M 310poBbe. be3zonmacHoe HCIONb30BaHUE BEUIECTB U
XUMHYECKUX peakuuid B ObiTy. IlepBas momoms m0pu  XUMHYECKHX —OKOTax
1 oTpaBieHusIX. OCHOBBI HKOJIOTUYECKON TPAaMOTHOCTHU. *

*XUMHUUEeCcKOe 3arps3HEHHE OKpY’Kawlled cpelapl (mpenenpHas AOoMycTUMas
koH1eHTparus BemiectB — [1J1K). Pois xumun B penieHnn SKOJIOTrH4ecKuX mpoodiem. ™

*1IpupoHble MCTOYHHMKHU YIIEBOAOPOAOB (yrojib, NPUPOAHBIA Tra3, HEPTH),
MPOJIYKTHI UX MEepepadOTKHU, UX POJIb B OBITY U MPOMBIILIEHHOCTH. *

XUMHYECKUIN IKCIIEPUMEHT: HM3y4YeHHE O0O0pa3I[oB MaTEpHasIOB (CTEKJIO, CIUIABBI
METaJJIOB, OJIUMEPHBIE MaTepuasbl).™

MexnpeaMeTHble CBI3U

Peanuzammsi MeXmnpenMeTHBIX CBsi3ed MpU W3YYEeHWH XUMHM B 9 Kiacce
OCYIIECTBIISICTCS Uepe3 UCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK
U TIOHSTUH, SBJISIONINXCS CUCTEMHBIMH JJIS OTJCIHHBIX MPEAMETOB €CTECTBEHHO-
HAy4YHOTO IUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIE TIOHSATHUS: HAYYHBIH (haKT, THTIOTE3a, 3aKOH, TEOPHS,
aHanmu3, CHUHTE3, KIacCUpUKaLus, MEPUOJUIHOCTh, HAONIOJEHUE, OSKCIEPUMEHT,
MOJICTMPOBaHUE, M3MEPEHUE, MOJElb, SBJICHUE, MAPHUKOBBIA 3(PGHEKT, TEXHOIOTus,
MaTepHUabl.

®dwuszuka: maTepus, aToMm, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIbI,
PalMOaKTUBHOCTh, MOJIEKYJNA, AJIEKTPUUYECKUHA 3aps], MPOBOJHUKH, MOTYIPOBOTHHUKH,
IUBJIEKTPUKH, (OTOITIEMEHT, BELIECTBO, TENI0, 00bEM, arperaTHoe COCTOSIHHE BEIIECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMUECKas pEHIETKa, CIUIaBbl, (HU3UUYECKUE
BEIMYMHBI, €AMHUIIBI HM3MEPEHUs, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
Connre.

buonorusa: ¢orocunTe3, apixaHue, Ouocepa, HSKocHUCTEMa, MUHEpaIbHBIC
yI00PEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpasbl, TOPHBIC MOPOJIbI, IMOJIC3HBIC
HCKOTaeMble, TOIUTUBO, BOJHBIE PECYPCHI.

IJIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEGHOI O ITIPEIAMETA
«XnUMHMA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B nenom pesynbrarel ocBoeHusi oOywatonumucs ¢ 3[IP yueGHOro mpemmera
«XUMUS» ODKHBI COBMAJaTh ¢ pesyiapTatamu denepanbHoil pabodeil MporpaMMbl
OCHOBHOTO 00111eT0 00pazoBanus. Hanbonee 3HAYMMBIMU SIBJISIFOTCS:

JIMYHOCTHDBIE PE3VJIbTATLI:

JIMYHOCTHBIE PE3YJIbTaTbl OCBOCHHUA ITPOrpaMMBbl OCHOBHOI'O O6I[I€FO 06pa3013aH1/151
JOCTUTAaIOTCA B XOIC o6yquI/151 XUMHHU B COHUHCTBC yqe6H0171 U BOCHUTATEIbHON
ACATCIIbHOCTH B COOTBCTCTBHH C TPAAUIIMOHHBIMHU pOCCHﬁCKHMH COLMOKYJIbTYPHBIMHU 1
AYXOBHO-HPABCTBCHHBIMHU HCHHOCTAMU, IIPUHATHIMU B O6HI€CTB€ IMpaBUJIaMHU U HOPpMaMHU
IIOBCACHUA U CHOCO6CTBYIOT nmponeccaM CaMOITIO3HAHUS, CAMOPA3BUTHA U CONUAIN3alluN

00ydJarommxcs.
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JIn4HOCTHBIE pe3ynbTaThl OTpa)xaroT TOTOBHOCTb oOyyJaroumxcs
PYKOBOJICTBOBATBCSI CUCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMI M pacIIMpEeHue
OIIBITA JESTEIBHOCTU Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoTHYECcKOro BOCIIUTAHHUS:

LEHHOCTHOI'O OTHOILIEHUS] K OTE€YECTBEHHOMY KYJIBTYPHOMY, MUCTOPHUYECKOMY U
HAay4YHOMY HACJIEINI0, IOHUMAaHUs 3HAYEHUS] XUMUYECKON HayKH B )KU3HU COBPEMEHHOT O
obmiecTBa, CHOCOOHOCTH BJaA€Th JOCTOBEpHOM uWHGpoOpManuend O MepeaoBhIX
JOCTHKEHUSAX U OTKPBITUSAX MUPOBOW M OTEUECTBEHHON XMMMH, 3aNHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUAX 00 yCTPOICTBE MUpa U OOILIECTBA;

2) Tpa’kKJJaHCKOT'0 BOCIIUTAHUSA:

NPE/ICTaBIIEHUS O COLMATIbHBIX HOpMaxX U MpaBuiaxX MEKIMYHOCTHBIX OTHOLIEHUN
B KOJUIGKTMBE, KOMMYHHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM,
y4eOHO-UCCIIEA0BATEIbCKOM, TBOPUECKON U IPYTUX BUAAX AESATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JEATENbHOCTH  IPU  BBIIOJIHEHUM  Y4EOHBIX,
MO3HaBaTENbHBIX 33/]1a4, BBIIOJIHEHUH XUMHUYECKUX SKCIIEPUMEHTOB, CO3/JaHIUH YUEOHBIX
MIPOEKTOB, CTPEMJIEHMS] K B3aMMOIIOHMMAHWIO M B3aUMOIOMOIIM B MPOIECCE 3TOM
y4eOHOU MesATENbHOCTH, TOTOBHOCTH OIICHHBATh CBOE MOBEACHHE U IMOCTYIKH CBOUX
TOBapMIlle C IIO3ULUH HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHMSA
ITOCJIEACTBUAN IMOCTYIIKOB;

3) LIEHHOCTH Hay4HOI'O TO3HAHMUSL:

MHUPOBO33PEHUYECKUX TMPEACTABICHUA O BEUIECTBE M XHMHYECKON peakiuu,
COOTBETCTBYIOLIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKU U COCTABIISIFOLIMX OCHOBY
JUI TIOHMMAaHUSl CYUIHOCTHM HAay4YHOM KapTUHbI MHpa, MPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MIPUPOJbL, B3aUMOCBS3IX YEIOBEKA C MPUPOIHON CPeaoid, O
POJIM XMMHUH B IO3HAHUU ITUX 3aKOHOMEPHOCTEM;

NO3HABATEIbHBIX MOTHBOB, HAIIPaBJICHHBIX HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAMUMBIX JIJIs1 OOBSICHEHHUS HA0JII01aeMbIX IIPOIIECCOB U SBIICHUIA;

M03HABATEIbHON, MH()OPMAIMOHHON M YMTATEIHCKOW KYJIBTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSATEIbHON pabOThl ¢ Y4EOHBIMU TEKCTAMH, CIIPABOYHOM JIUTEPATYpOH,
JOCTYIHBIMU TEXHUUYECKUMHU CPEICTBAMU HH()OPMALIMOHHBIX TEXHOJIOTUH;

uHTEepeca K OOYYEeHHMIO U T[O3HAHUIO, JII0OO3HATEIBHOCTH, TOTOBHOCTH W
CIIOCOOHOCTH K caM0OOpa30BaHUIO, MPOEKTHON U UCCIIEI0BATENBCKON IEATEIBHOCTH, K
OCO3HAaHHOMY BBIOOpY HAINPaBIEHHOCTH U YPOBHS 00y4€eHUs B JaJIbHEHIIEM;

4) popmupoBaHUs KyJIbTYPhI 310POBbSI:

OCO3HAHMS LEHHOCTH XKU3HU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3/10POBBI 00pa3 ®U3HU, OCO3HAHUS MOCIEICTBUA U HEMPUSITHUS BPEAHBIX
MPUBBIUCK (YMOTPEOJCHUS aJIKOTONIS, HAPKOTUKOB, KYypEeHUs), HEOOXOIUMOCTH
COOJIIO/IEHNs] NIPAaBWJI OE30MAaCHOCTH MPH OOpAlIeHUM ¢ XMMHUYECKHMHU BEIIECTBAMU B
OBITY U peaNbHON KU3HM;

5) TpyZ10BOr0O BOCIIUTAHUS:

MHTEpeca K MPAKTUYECKOMY HM3YUYEHHIO Mpodeccuid W Tpyda Pa3iudyHOro poja,
YBaXXEHUE K TPYAY U pe3yjibTaTaM TPYIOBOHM JEITEIBHOCTH, B TOM YHCJIE HAa OCHOBE
NPUMEHEHUS IPEIMETHBIX 3HaHUU M0 XMMHUHU, OCO3HAHHOIO BbIOOpa MHAMBUAYaJIbHOU
TPACKTOPUHU MPOAOLKEHHUS] OOpa30BaHMsI C YYETOM JIMYHOCTHBIX HWHTEPECOB U
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CIIOCOOHOCTH K XHUMHHU, OOIIECTBEHHBIX HWHTEPECOB M MMOTPEOHOCTEH, YCIEIIHON
npoecCHOHaTbHON NEATEIPHOCTH W Pa3BUTHS HEOOXOJIMMBIX yMEHUH, TOTOBHOCTH
aJanTHPOBATLCS B IPO(eCcCHOHATLHOM cpefie;

6) SKOJIOTUYECKOTI0 BOCIIMTAHUS:

AKOJIOTHYECKH 11€TIeCO00Pa3HOT0 OTHOIICHHMS K TPUPOIE KaK HICTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAaHMS, MMOHUMAHMS IIEHHOCTH 3J0POBOro M 0€30MacHOro
o0pa3a >KM3HH, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (HU3UYECKOMY U
NICUXUYECKOMY 3I0pPOBBIO, OCO3HAHHUS IIEHHOCTH COOJIFOACHHUS MpaBWJ OE30MacHOr0
MOBEJICHUSI PU Pa0bO0TE C BEIIECTBAMHU, & TAKXKE B CUTYaALIUSIX, YTPOXKAIOIINX 3I0POBBIO U
YKU3HU JII0JICH

CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, TOJy4aeMble MNpPH H3YYCHUH XUMHH, IS
pelIeHNs 3aJ1a4, CBA3aHHBIX C OKPY’KAIOLIEW MPUPOIHOM CPENOU, MOBBILICHUS YPOBHS
AKOJIOTUYECKOM KYJIbTYPhl, 0CO3HAHUS TJI00ATHFHOT O XapaKTepa YKOJIOTHYECKUX podIeM
Y IIYTE€W UX PEUIEHUs MOCPEACTBOM METOAOB XUMUU;

DKOJIOTMYECKOTO MBIIUIEHUSI, YMEHUSI PYKOBOJCTBOBATHCS UM B I03HABATEIbHOM,
KOMMYHUKAaTUBHOM U COLMAJIbHOW MPAKTHUKE.

METAITIPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHble pe3yJabTaThl OCBOEHHUS 00pa30BaTEIbHON MPOTPaMMBI TI0
XUMHHU OTPAKAIOT OBJIAJICHHE YHUBEPCATbHBIMU O3HABATEIBHBIMY JACHCTBUSIMH, B TOM
qHCIIC:

1) 0a30BbIC IOTHYCCKUE TEHCTBUA:

BBISIBIISITH TIPUYHMHBI U CJICJICTBUS MPOCTHIX XUMHYECKHUX SBIICHHIA,

OCYIIECTBIISTh CPaBHEHHE, KIACCUDUKAIINI0O XUMUYECKUX BEIECTB MO 3aJaHHBIM
OCHOBAHMSIM M KPUTEPUSM JIJIs1 YKA3aHHBIX JIOTUYECKUX OTepaIui;

CTPOUTH JIOTHIECKOE CYXACHHUE TOCIIE TPEIBAPUTEIHLHOTO aHAIIN3a, BKITIOYAIOIIEe
YCTaHOBJICHHE MPUINHHO-CIIEIACTBEHHBIX CBsI3eH

co3/1aBaTh, NPUMEHSITh U MTPEOOPA30BHIBATH 3HAKW M CHIMBOJIBI, MOJIEITH U CXEMBI
JUTSI perieHus] y4eOHBIX U TT03HABATEIBHBIX 33/1a4 C TTIOMOIIIBIO Me1arora;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE XHMHUYECKHX TIPOIIECCOB W  HX
MOCJIC/ICTBHS,

2) 0a30BbIC UCCIICIOBATEIBCKUE ICHCTBHS:

C TMIOMOIIIBIO TIe/Iarora MPOBOANTh XUMHUYECKUHN OIBIT, HECJIOKHBIN SKCIICPUMEHT,
JUTSl YCTAHOBJIEHUSI OCOOCHHOCTEN 00bEeKTa U3YUCHHs], IPUUUHHO-CIIEICTBEHHBIX CBSI3EH
Y 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;

C TIOMOIIBI0 TIEAArora WJIA CaMOCTOSTENhHO (OPMYIHPOBATH OOOOIIEHUS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEIECHHOTO HAOIIOICHUS, OIIbITA;

3) pabota ¢ nH(popManHe:

BBISBIIATh JeuuuTel MHPOpPMAIMU, JAHHBIX, HEOOXOAMMBIX JUISl PEIICHHUS
MOCTaBJICHHOM 3aJa4M;

npeoOpa3oBeIBaTh MHGOPMAIIMIO U3 OJTHOTO BHJIA B APYrou (TabIUIly B TEKCT U
mp.);

UCKaTh WU OTOMpaTh MH(POPMAIMIO WIH JAaHHBIC U3 UCTOYHUKOB C yUETOM
MPEAJIOKEHHON Y4eOHOM 3a/1a4K U 3aJaHHBIX KPUTEPUEB.
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OBnaseHue yHUBEpCAIbHBIMU Y4€OHBIMU KOMMYHUKATUBHBIMH JICHCTBUSIMHU:

OpraHU30BbIBATh y4eOHOE B3aMMOJCHCTBUE B IpyIine (OnpeaensaTh o0mue e,
pacnpenensTh POiu, 10rOBapUBATHCS APYT C APYTOM U T. 1.).

C IOMOIIBIO NIEJArora Wiu CaMOCTOSITEIbHO COCTABIIATh YCTHBIE M ITUCbMEHHBIE
TEKCThl C MCIOJb30BAHUEM WILIIOCTPATUBHBIX MATEPUATOB JUIS BBICTYIUICHHS NEPEN
ayIUTOpUEN;

OpraHU30BbIBATh y4€OHOE COTPYIHUYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUHUTEJIEM U CBEPCTHHUKAMU; padOTaTh MHJMBHIYAJIbHO W B TPYINE: HaXOAUTh oOllee
pelieHue M paspeniarb KOHQIMKTHI Ha OCHOBE COIVIACOBaHUS IO3ULMH M y4yeTa
HMHTEPECOB; POPMYIHPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHEHUE;

OLIEHMBATh KayeCTBO CBOErO BKJIaJa B OOLIUII MPOIYKT, IPUHUMATh U Pa3JeliTh
OTBETCTBEHHOCTh U MPOSIBISATH TOTOBHOCTH K MPEIOCTABICHUIO OTYETA IIEPEN TPYNIIOM.

OBnazieHNe YHUBEPCATbHBIMU YY€OHBIMH PErYISATUBHBIMU JEHCTBUSMH:

oOHapyxuBaTh W (POPMYIHUPOBATH Yy4YEOHYIO NPOOJIEMY, OMPENCNSITh IIeIb
y4eOHOM 1eATeIbHOCTH;

BJIAJICTh OCHOBAMHM CaMOKOHTPOJS, CaMOOLEHKH, IPUHATHS PEIICHUH W
OCYIIECTBJICHUS] OCO3HAHHOT'O BHIOOpA B yUeOHOM U MO3HABATEIbHOU IEATEIbHOCTH;

COOTHOCHUTH CBOM JACHCTBHS C IUIAHUPYEMBIMHM pE3yJIbTATaMH, OCYIIECTBISATH
KOHTPOJIb CBOEW JCATEIBHOCTU B IIPOLECCE IOCTHKEHMS pPe3ysabTara, OIPENeaTh
CIOCOOBI ICUCTBUM B paMKax MPEAJIOKEHHBIX YCIOBUI U TpeOOBaHUIA, KOPPEKTUPOBATh
CBOH JICVCTBHS B COOTBETCTBUHU C U3MEHSIOLICHCS CUTYAIUEH;

JaBaTh aJICKBaTHYIO OIIEHKY CUTYallMH U NPEJiaraTh IJIaH €€ U3MEHEHHUS;

NOPEIBUAETh TPYIHOCTH, KOTOpPHIE MOTYT BO3HHUKHYTH IPU PEIICHHH Y4EOHOU
3a/1a4H;

NOHMMAaTh MPUYUHBI, IO KOTOPHIM HE OBbLI JOCTUTHYT TpeOyeMbIHd pe3ysbTar
AESITEbHOCTH, OMNPEEISITh IMO3UTUBHBIE W3MEHEHUS M HamlpaBleHUs, TpeOyromme
nanbHeen padboTsl;

OCO3HAaHHO OTHOCHUTBCA K APYTOMY YEJIOBEKY, €M0 MHEHHUIO.

[NTPEJIMETHBIE PE3VJIBTATBI

B cocraBe npeamMeTHBIX pe3yabTaTOB MO0 OCBOCHUIO 0053aTEIbHOIO COJEP KAHMS,
YCTaHOBJICHHOT0 AaHHOW DenepanbHON paboueld MpOrpamMMoid, BbLACISAIOT: HAay4YHbIE
3HAHMS, YMEHHUS M CIOCOOBI JEUCTBHUH, crnenuduyeckue s yd4eOHOro IMpeamera
«XHUMHS», BUABl JEATEIBHOCTU MO MOJYYEHHIO HOBOT'O 3HAHHUSA, €r0 MHTEpIIpETaIuH,
peoOpa30BaHUIO U MPUMEHEHUIO B Pa3IMUHBIX YUYEOHBIX U HOBBIX CUTYAIIHSX:

MPE/CTaBIIEHHEe O 3aKOHOMEPHOCTSIX U TI03HABAEMOCTH SIBIICHUM TPUPOJIBI,
MOHUMaHUE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHUYECKOW HAyKH Kak oOO0JacTu
COBPEMEHHOI'0 E€CTECTBO3HAHHUS, KOMIIOHEHTAa OOIIeH KyJbTypbl U TNPaKTUYECKOU
JEeSTENbHOCTH YEJI0BEKA B YCIOBUSAX COBPEMEHHOT0 00IIECTBA; IOHUMAHUE MECTa XUMUU
CpelIu APYTHMX €CTECTBEHHBIX HAYK;

BJIaJICHIE OCHOBAMU MOHSATUIHOTO alapaTa i CUMBOJIMYECKOTO sI3bIKa XUMUH JIJ151
COCTaBJIEHHUs (POPMYJT HEOPraHUYECKUX BEIIECTB, YPABHEHHM XMMHUYECKUX pEaKIMil (C
OMOpOM Ha alNroOpuTM Yy4YEeOHBIX JEWUCTBHI); BIIaJICHUE OCHOBAMU XUMHUYECKOMN
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HomeHkaTypel (IUPAC u TpuBHaNbHON) M YMEHHE HUCHONB30BaTh €€ NJis peuIeHUs
y4e0HO-TI03HABATEIBHBIX 3a7a4 C TIOMOIIBI0 YUHUTENS; YMEHUE HCIIONIh30BaTh MOJIETH
1U1s1 OOBSICHEHHSI CTPOCHHSI aTOMOB M MOJIEKYJI 10 &JITOPUTMY C OMIOPOI Ha OTIpEIeIIeHHUS;

MPEJCTABJICHUE O CUCTEME XMMHUYECKUX 3HAHUW U YMEHHE C MTOMOUIBIO YUUTEIS
[IPUMEHATh CUCTEMY XUMHUYECKMX 3HAHUU Ui YCTAHOBJICHHS B3aMMOCBSI3EM MEXKIY
W3YYCHHBIM MATEpUajIoM W MpPU TOJYYEHUHM HOBBIX 3HAHUM, a TAKXKE€ B MPOILIECCE
BBITIOJIHEHUS Y4YEOHBIX 3aJaHMid W Tpu padoTe ¢ HCTOYHHKAMU XUMHUYECKON
nHGOpMAIINH, KOTOPasi BKIFOYAET:

BOKHEHIIINE XWMHUYECKUE TOHATHUSA: XUMHYECKUN DJJIEMEHT, aTOM, MOJEKYIIa,
BEILECTBO, IIPOCTOE M CJIOKHOE BEIECTBO, OJAHOPOAHAA W HEOJHOPOAHAs CMECh,
OTHOCHUTEJIbHBIE ATOMHAs W MOJEKYJISpPHAs MAcCChl, KOJIMYECTBO BELIECTBA, MOJb,
MOJIIpHAsi Macca, MOJIIPHBI 00bEeM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJIb (CPEIHSs),
XUMHMUYECKAsl peaklus, peakluyd COCAUHEHUS, PEAaKUMU PA3JIOKECHUS, pPEeaKkluu
3aMEIICHHs], peakllui OOMEHa, TEIUIOBOM 3PQEKT peakiuu, 3K30- U IHIOTCPMUIECKUE
peaKunuu, pacTBOp, MACCOBas JOJII XMMHUUYECKOrO 3JIEMEHTA B COCIMHEHHWH, MACCOBas
JI0JI1 ¥ IPOLICHTHAs! KOHUEHTPALKsI BEMIECTBA B PACTBOPE, AP0 aTOMa, DJIEKTPUUECKUM
CJIOM aToMa, aTOMHasi OpOuTalb, paguyc aToMma, BAJIEHTHOCTb, CTENEHb OKHUCIICHMS,
XUMHMUYECKAs CBA3b, DIIEKTPOOTPULATEIBHOCTD, IMOJSPHAS U HEIOISAPHAs KOBAJCHTHAs
CBS3b, MOHHAs CBS3b, METAJUIMYECKAsl CB3b, KPUCTAUIMYECKas pelieTKa (aToMHas,
MOHHAsA, METaJUIMYecKas, MOJIEKYJISIpHasi), MOH, KaTUOH, AHUOH, BJEKTPOJHUT U HE
ANEKTPOIUT, DJIEKTPOJIMTHYECKAs  JIUCCOLMAIMS, pEaKkuMh HMOHHOrOo  OOMeHa,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAaKLIHUH, OKUCIUTEIb W  BOCCTAHOBUTEIND,
OKHCJICHHE W BOCCTAHOBJIEHUE, JJIEKTPOJU3, XUMUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PEaKIMU, CKOPOCTh XUMHUYECKON peaKIUu, KaTaau3arop, MPeaesbHO
nonyctumas konuentparus (ITJ1K), koppo3us MeTaioB, CIUIaBHI,

OCHOBOIIOJIArAOIINE 3aKOHbI XUMHM: 3aKOH COXpaHEHHs Macchl, [lepuonnuecknii
3akoH /[. V1. MeHeneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOraJipo;

TEOPUU XHUMHUHU: ATOMHO-MOJIEKYJISIPHAs TEOpHUs, TEOPUS BIECKTPOJIUTHYECKOMN
JIUCCOLIMAIIAY, a TAKXKE MPEICTABICHUS O HAYYHBIX METOJax IMO3HAHWS, B TOM YHUCIE
DKCIIEPUMEHTAIIBHBIX U TEOPETUYECKUX METOJAaX HCCIEAOBAaHUS BELISCTB U WU3YyUYECHUS
XMMHUYECKHUX PEAKIUM;

IIPEACTABJIECHUE O MEPUOAUUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX JIEMEHTOB
(pamuyc aroma, 5JIEKTPOOTPUIATENBHOCTh), MPOCTBIX U CJHOXKHBIX BEIIECTB OT
MOJIOKEHUsT d7eMeHTOB B [lepuoandeckoi cucteMe (B MayblX MEPUOJAX U TIIABHBIX
MOJICPYIINAX) U AJIEKTPOHHOTO CTPOCHHSI aTOMa; YMEHUE OOBSCHATH CBA3b MOJIOKEHUS
anemeHnta B lleproanyeckoil cuCTEME C YHUCIOBBIMH XAPAKTEPUCTHUKAMU CTPOEHUS
aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsAl sjpa, OOIIee YHCIO 3JIEKTPOHOB),
pacrpenesieHueM JJIEKTPOHOB [0 JHEPIeTUYECKMM YPOBHSM aTOMOB IIEPBBIX TpPEX
MEPUOIOB, Kalus U KalbIus; KIaCCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI C ONMOPON Ha
orpezaeneHust PU3NIECKOoro cMbIcia MUQPPOBBIX TaHHBIX MEPUOINUECKON TaOIUIIbL;

yMEHHUE KJIacCU(PUIIMPOBATH XUMUUECKHE DJIEMEHThI, HEOPTaHUYECKUE BEIIECTBA U
XUMHYECKUE PEAKIHU C OINOPOM HA CXEMbI; OINPENENSITh BAJCHTHOCTh M CTEIEHb
OKHCJICHUS XUMHUUYECKUX DJIEMEHTOB, BUJ XUMUYECKON CBA3U U TUI KPUCTAIIIMYECKOU
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CTPYKTYpHI B COCTMHEHUSX, 3apsi]l MOHA, XapaKTep CPe/lbl B BOJHBIX paCTBOPAX BEIIECTB
(KUCIOT, OCHOBaHUH ), OKUCIIUTEIh M BOCCTAHOBUTEI 10 AJITOPUTMY YUE€OHBIX ICHCTBHIA,

YMEHUE XapaKTepU30BaTh C OMNOPOM Ha cXxeMy (HU3WYECKHEe U XUMUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJOPOA, rpaduT, aiMa3, KpEMHUH, a3o0T,
dbocdop, cepa, XJI0p, HATPUH, KaJIU, MarHUH, KaJbIIUA, aTIOMUHHUH, J)KEJ1€30) U CIIOKHBIX
BEUIECTB, B TOM YHCII€ HMX BOJHBIX PACTBOPOB (BOAA, aMMHUaK, XJIOPOBOIOPO/I,
CEpOBOJIOPOJI, OKCUABI U THAPOKCHABI MeTaiioB | - IIA rpymm, amromunwms, meau (I1),
ruHka, xenesa (11 u I1I), okcuast yriaepona (II u 1V), kpemuus (1V), azora u docdopa
(ITu V), cepst (IV u V1), cepuucrasi, cepHas, a3otucTtas, a3otHas, pocdopHasi, yronbHasi,
KpPEMHHEBAsl KUCIIOTa U MX COJIH); ONMHUCHIBATH C OMOPOM Ha IJIaH U KJIIOYEBBIE CJIOBA;
YMEHHE MPOTHO3UPOBATh M XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
cocTaBa M CTPOCHUS MOCIE NPEeIBAPUTEIHHOTO aHAIN3a MOJI PyKOBOJCTBOM II€arora,
NpUMEHEHUE BEUIECTB B 3aBHUCHUMOCTH OT HUX CBOMCTB, BO3MOXHOCTh MPOTEKAHUS
XUMUYECKUX MPEBpallCHUN B Pa3IUYHBIX YCIOBUSX, BIUSIHUE BEUIECTB U XUMUYECKHUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOILYIO IPUPOIAHYIO CPENY;

YMEHHE COCTaBIIATh MO 00paslly, CXeme, aJlrOpuTMy Y4YeOHBIX JEHCTBUU
MOJIEKYJISIPHBIC 1 MOHHBIC YPAaBHEHUS PEaKIMi (B TOM YHCIIC PEaKIMii HOHHOTO OOMeHa
U OKHUCIHUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUi), WIUIIOCTPUPYIOMIUX XUMHUYECKUE
CBOWCTBAa W3YYCHHBIX KJIaccOB / Tpynm HEOPraHMYECKUX BEIIECTB, a TaKKe
MOATBEPKAAOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMU;

YMEHUE BBIYUCISATH OTHOCUTEIBHYI0 MOJEKYISIPHYIO M MOJISIPHYIO MAaccChl
BELIECTB, MACCOBYIO JOJK XHMHUYECKOIO 3JIEMEHTAa B COCAMHEHUH, MAaCCOBYIO JIOJIIO
BEIIECTBA B PacTBOPE, KOJIMUYECTBO BEIIECTBA M €ro Maccy, 00bEM ra3oB C OMOPOM Ha
oO1re popMyIbl; yMEHUE TPOBOAUTE PACUEThI [0 YPABHEHUAM XUMUYECKUX PEaKIUui U
HAXOJIUTh KOJMYECTBO BEIIECTBA, 00BEM M MACCy PEareHTOB WUJIU MPOIYKTOB PEAKIINH C
OIopoi Ha oOpasell, aarOpUTM YUeOHBIX AEUCTBUM;

BJIAJICHIE OCHOBHBIMU METOJaMU HAYYHOTO MO3HAHUA (HAOII0IeHNE, U3MEPEHHUE,
AKCIEPUMEHT, MOJICTUPOBAHUE) TMPU M3YUYCHUHU BEIIECTB W XUMHYECKUX SIBJICHUU C
OIOpPOW Ha AIrOpUTM YYEOHBIX NEUCTBUW; yMeHUE Cc(HOpMYIUpOBATH MPOOJIEMY H
MPENJIOKUTD ITyTH €€ PEIlICHUs C TTOMOIIIBIO TIeAarora; 3Han1ue OCHOB 0€30MacHON padoThI
C XUMHUYECKUMHU BEILIECTBAMHU, XUMUYECKON TTOCY 01 1 1a00paTOpHBIM 000PYI0BAHUEM;

HaJIM4YUe MPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS CIIECIYIOIINUX
XUMHUYECKUX JKCIIEPUMEHTOB M0/ PYKOBOACTBOM YUUTEIS C OOCYXKIEHUEM IlIaHa
pabOThI WIIK COCTABICHUEM TaOJIUIIHI:

U3Y4YCHHE U ONUCcaHne (PU3NIECKUX CBOMCTB BEIIECTB;

O3HaKOMJICHUE C (PU3UYECKUMU U XUMUYECKUMU SIBJICHUSMU;

OMBITHI, WJUTKOCTPUPYIONIUE TPU3HAKH MPOTEKAHUSI XUMUYECKUX PEAKIINA;

U3Yy4YEeHHE CIIOCOOOB pa3/ieJICHUs] CMeCcel;

NOJIyYEHHUE KUCIOPO/ia U U3YUEHHUE €ro CBOMCTB;

MOJTy4YE€HHE BOJIOPOa U U3yUYE€HUE €0 CBOWCTB;

NOJTy4YE€HHE YTJIEKUCIIOrO ra3a U U3y4eHHUE ero CBOMCTB;

MOJIyYEHHE aMMHUaKa U U3YYEHUE €r0 CBOMCTB;

MIPUTOTOBJICHHE PACTBOPOB C OIPEACICHHOW MacCOBOM J0Jel PacTBOPEHHOIO
BELIECTBA;
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UCCJIEIOBAHUE M OMNMCAaHUE CBOWCTB HEOPraHMYECKUX BELIECTB PAa3IUYHbIX
KJIACCOB;

NPUMEHEHUE HMHAMKATOpOB (JlakMyca, MeTWjopaHxka U (eHondrarenHa) ais
OIpEEIICHHs] XapaKTepa Cpellbl B pACTBOpPaX KUCIOT U LIEJIOYEH;

U3Y4YEHUE B3aUMOJECHCTBHA KHUCJIOT C METAUIAMH, OKCHIAMU METAaJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

NOJy4E€HHE HEPACTBOPUMBIX OCHOBAHHIA;

BBITECHEHUE OJJTHOI0 METaJlJIa APYTUM U3 pacTBOpa COJIH;

uccienoBaHue aM(pOTEepHbIX CBOMCTB TMAPOKCUIOB AIFOMUHUS U IIUHKA;

pelIeHre  DKCIIEPUMEHTAJbHBIX 3a7ad 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPTraHUYECKUX COCIMHEHUI;

pelIeHre  SKCHEPUMEHTAIBHBIX  3aJad 10 TeMe  «OJIEKTPOJIUTUYECKAs
JTUCCOLUALSY;

pEllIeHHE 3KCIEPUMEHTAIBHBIX 3a/ad Mo TeMe «BakHellne HeMeTaulbl U uX
COCIIMHEHHUSY;

pelleHre SKCIEePUMEHTANbHBIX 3a/lady mo Teme «BaxkHelnue MeTtamibl U UX
COEIMHEHHUSY;

XUMHYECKHUE SKCIIEPUMEHTBI, WIUTIOCTPUPYIOILIME TPU3HAKY MPOTEKaHUS PEaKIHil
HOHHOTr0 OOMeHa;

KAUECTBEHHBIE PEAKUMU Ha NPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBIL:
XJIopua-, OpoMuI-, HOAMA-, cyibdar-, Qocdar-, kapOOHAT-, CUIMKAT-AHUOHBI,
THJIPOKCHUI-MOHBI, KATHOHBI aMMOHUS, MarHus, KajbIHUs, aJIOMHHHA, keneza (2+) u
xene3a (3+), meau (2+), IMHKa;

YMEHUE TPEACTABISATH PE3YJIbTAaThl 3KCHEpPUMEHTa B (opmMe BBIBOJOB,
JI0Ka3aTeNbCTB, TpaMKOB U TAOJIHI U BBISBIATH SMIIUPHUUECKHUE 3aKOHOMEPHOCTH;

BJIaJICHUE MpaBUIaMu 0€30MacHOr0 OOpaIlEHUsl C BEIIECTBAMU, UCIIOJIb3yEMbIMU
B IIOBCE/THEBHOM JKU3HHU, a TAK)KE MPAaBUJIAMU MOBEJCHUS B LIETISX COEPEKEHUS 3A0POBbS
U OKpYXalollled MPUPOJHON cpelbl; TOHMMaHUEe Bpena (OMacHOCTH) BO3JECUCTBHS Ha
KUBBIE OPraHU3Mbl ONPENEIECHHBIX BEUIECTB, @ TAaKXE CIOCOOOB YMEHBIIEHUS U
NPEeIOTBpPALICHUs] UX BPEIHOTO BO3JCHCTBUS; MOHMMAaHWE 3HAUEHUS >KUPOB, OEIKOB,
YTJIEBOOB JIJIsl OpTraHU3Ma YEIO0BEKa;

BJIAJCHUE OCHOBAMM XUMHYECKOM TI'PAMOTHOCTH, BKJIIOYAKOUIEH YyMEHUE
NPaBWIBHO HCHOJb30BaTh H3YYECHHBIE BELIECTBA M MaTepuanbl (B TOM 4MHCIIE,
MUHEpaJIbHbIE YAOOpPEHUs, METAUIbl M CIUIABBI, MPOAYKTHI MEPEpPaObOTKU HPHPOIHBIX
UCTOYHHUKOB YIJIEBOJOPOJOB (YIJIs, NMPUPOAHOIO Tra3a, He(TH) B OBITY, CEIbCKOM
XO35IUCTBE, Ha MPOU3BOACTBE; YMEHHE TMPUBOAUTH MPUMEPHl  MPABUIBLHOIO
MCIIOJIb30BAHUS U3YYEHHBIX BEIECTB U MAaTEPHAJIOB;

YMEHHE YCTaHaBJIMBATh CBS3M MEXIY pEalbHO HAOIIOAAEMBIMU XUMHYECKUMMU
ABJICHUAMH M MPOLECCAaMHU, NPOUCXONAIIMMU B MAaKpO- U MHUKPOMHUpPE, OOBSICHATH
IPUYMHBl MHOTOOOpa3usi BEIIECTB; YMEHUE HHTETPUPOBATh XUMUYECKUE 3HAHUS CO
3HAHMUSIMU JIPYTUX Y4E€OHBIX IPEIMETOB C MMOMOIIBIO MEe1arora;

npeacTaBieHue O cdepax NpOPECCHOHANBHON MAESITEIbHOCTH, CBA3aHHBIX C
XUMHENW U COBPEMEHHBIMU TEXHOJIOTUSAMHU, OCHOBAaHHBIMU HA JOCTUKEHHUSIX XUMUYECKOM
HAyKH; HAJIMYHME OMbITa padOTHI ¢ Pa3IMYHBIMH MCTOUYHUKAMU WH(OPMALIUU TIO XUMHH
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(Hay4yHO-TIONyJIIpHAs JIUTEpaTypa, CJIOBApH, CHPABOYHUKUA, WHTEPHET-PECYPCHI) C
OIOpPOI Ha AITOPUTM: YMEHHE OOBEKTHUBHO OILICHHBATh MH()OPMAIINIO O BEIIECTBAX, UX
IIPEBPALECHUAX U IPAKTUYECKOM IIPUMEHEHUH.

TpeboBanus K mpeaIMETHBIM pe3yjibTaTaM OCBOEHHUS Y4YeOHOro mpeamera
«XHUMHUS», pacupeie]I€HHbIE 110 ToaM 00 y4YeHHUsI

Pesynbprarel mo romam (opMyNupyIOTCA MO MPUHLIMIY 100aBIE€HUS HOBBIX
pe3yapTaToB OT roja K IOdY, YK€ Ha3BaHHbIC B IPEABIAYLIMX IOAaX ITO3ULIMM, Kak
MIPaBUJIO, IOCIOBHO HE MOBTOPSIIOTCSA, HO YUYUTHIBAIOTCS (PE3YJIbTAThl OYEPETHOTO roaa
10 YMOJIYAHUIO BKJIFOUYAOT PE3YNbTAThl MPEABIAYIIUX JIET).

8 KJIIACC

pPacKpbIBaTh CMBICJ OCHOBHBIX XHMHMUYECKHUX IMIOHSITUM: aToMm, MOJIEKYIa,
XUMUYECKUH 3JIEMEHT, TPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMeCh (OJHOPOIHAS U
HEOJHOPOJHAsI), BaJICHTHOCTb, OTHOCHUTEIbHAs aTOMHAs W MOJICKYJIsIpHash Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHASI Macca, MacCcoBasi JOJIsl XUMUYECKOT O 3JIEMEHTA
B COCIUHEHUHU, MOJSPHBIH OO0OBEM, OKCHJ, KHCJIOTa, OCHOBaHUE, COJb,
*3]IEKTPOOTPULIATEIIBHOCTD ™, CTEIICHb OKHUCIICHUSI, XUMUYECKass  peaxuus,
KJIacCUpUKAIMI PEAKIUA: PEaKIUu COSAUHCHMsS, PEAKIMH Pa3JIOKCHUS, PEaKIUU
3aMEIleHUs, PeaKuu 0OMEHa, 3K30- U SHJIOTEPMUUYECKHE PEaKLUU; *TerioBoOi 3pdexT
peaknuu’™; sapo aToma, dJIEKTPOHHBIA CIIOW aroMa, aTOMHAasi OpOUTalb, pajnyCc aToMa,
XUMUYECKasi CBsA3b, MOJIIPHAsl U HEMOJIsIpHAas KOBAJICHTHAs! CBS3b, MOHHAS CBS3b, MOH,
KaTUOH, aHUOH, PAacTBOpP, MaccoBas JOJisl BellecTBa (MPOLIEHTHAsT KOHIIEHTpalvs) B
pacTBope;

WJUTFOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHH (cM. 1. 1) u
MIPUMEHSTH 3TU MOHATHUSA IPU ONKUCAHUM BEUIECTB U UX MPEBPALLIECHUII;

UCIIOJIb30BaTh XUMUYECKYH0 CHMBOJIUKY JJII COCTaBJICHUS (DOPMYJT BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX PEAKIUH, AJIEKTPOHHOT O OanaHca;

OTIpEIENSITh BaJIECHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHHUSAX; CTEIIEHb
OKHUCJICHHUSI JIEMEHTOB B OMHAPHBIX COCIMHEHUSX C OMOPOM Ha OMpEJeieHUsi, B TOM
YUCJI€ CTPYKTYPUPOBAHHBIC; MPHUHAJICKHOCTh BEIIECTB K OINPEAEIEHHOMY KIacCcy
coenvHeHU 1o (opMyrnaM; BUJ XUMHYECKOW CBA3M (KOBAJCHTHAas W HWOHHAasA) B
HEOPraHUYECKUX COCAUHEHUSX;

UMETh TPEJACTABICHUE O CHUCTEME XHMHUYECKMX 3HAHUM, YMETh C IOMOIIBIO
YUUTENS] IPUMEHSITh CUCTEMY XUMUUYECKUX 3HAHUH, Il YCTAHOBJICHMSI B3aMMOCBSI3U
MEXIy MU3yYE€HHBIM MaTEPHAJIOM U NP MOJYYSHUH HOBBIX 3HAHUM, a TAaKXKe MPU paboTe
C HCTOYHUKAMHU XUMHUYECKOW uHpopmaiuu. OpHEHTHUPOBAThCA B TMOHATHAX U
OIEepUPOBATH MU HA 0A30BOM YPOBHE, IPUMEHSTH MIPHU BHITIOJIHEHUU YUEOHBIX 3aJaHUN
1 PEIICHUHM PACUYECTHBIX 3aJ]lay C OIMOPOM Ha aJIrOPUTM Y4YEOHBIX JIEHCTBUI H3y4CHHBIC
3aKOHBI M TEOPUM: 3aKOH COXpaHeHus Macchl, [lepuonnueckuit 3akoun [I.11. Menneneesa,
*3aKOH TIOCTOSIHCTBA COCTaBa®, 3aKOH ABOraJpo; aTOMHO-MOJIEKYJISipHAs TEOpUs.
CootHOCUTh 00O3Ha4YeHUSs, KOTOpble MMerTcs B Tabnuie «llepuoguueckas cucrema
xuMuyeckux nemeHToB Jl. 1. MenaeneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKHMX AJIEMEHTOB (COCTaB U 3apsjl s/pa, OOIee YUCIO DJIEKTPOHOB U
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pacnpe/ieJIieHUe X 0 JIEKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBhI, HEOPTaHMYECKUE BEIIECTBA;
XUMHUYECKUE peakiuu (M0 YMCIy UM COCTaBY YYACTBYIOIIMX B PEAKIMHU BEUIECTB, IO
Ter1oBoMy 3(PdeKTy, Mo M3MEHEHUIO CTENEHU OKHUCICHHS] XUMHUYECKUX DJIEMEHTOB) C
OMOPOM HA CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME€ XHWMHUYECKHE CBOMCTBA  BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJATBEPKAasi OMUCAHUE MPUMEpPAMU MOJICKYJISIPHBIX YpaBHEHUN
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIMIA C ONTOPOIl HA CXEMBI;

IIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa M CTPOCHUS;
BO3MOXXHOCTH MPOTEKAHUS XUMUYECKHUX MPEBPAIICHUN B PA3IUYHBIX YCIOBUSIX TOCTE
MIPEIBAPUTEIBLHOTO O0CYKICHHS C TIEIarOroM;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJEKYJSIPHYIO W MOJSPHYIO MAacChl BEIICCTB;
MacCOBYIO JIOJIFO XMMHUYECKOI'0 3JIeMEeHTa 1Mo (GopMylie COeIMHEHHs; MAaCCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE; MPOBOIUTH PACUETHI MO YPABHEHUIO XUMHUYECKON PEaKIMH C
OMOpOW HA aITOPUTM;

NPUMEHAThL OCHOBHBIC OIEPAlldA MBICTUTEIBHOW JEITCILHOCTH — aHajdu3 M
CUHTE3, CpaBHEHHE, 0000IleHHe, CcUucTeMaTu3anus, Kiaccu(uKalus, BbIIBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBSI3€M — 11 M3YyYEHUS CBOMCTB BEUIECTB U XMMUYECKUX
peaknnii; €CTECTBEHHO-HAyYHBIC METOABI TO3HAHWS — HAOIIOCHUE, HW3MEpPCHHE,
MOJICTUPOBAHUE, OKCIEPUMEHT *(peasibHbIA M MBICICHHBINA)* TOA PYKOBOJCTBOM
neaarora;

CIeoBaTh TPAaBWJIAM IIOJIb30BAHUS XHMHUYECKOW TIOCYI0M W J1abOpaTOPHBIM
o0OpyaoBaHMEM, a TakkKe IMpaBuiaM OOpalleHus C BElIeCTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMU T10 BBITIOJTHEHUIO JTAOOPATOPHBIX XUMHUYECKUX OMBITOB I10 TOIYICHHUIO U
COOMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOAOPOJAa M KHUCIOpPOAA), MPUTOTOBICHHUIO
pPacTBOPOB C ONPEAECIEHHON MAaCCOBOM J0JIEN paCTBOPEHHOTO BEIIECTBA; IJIAHUPOBATh U
MPOBOJUTh XUMHUYECKUE SKCIEPUMEHTHI MO PACTIO3HABAHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TOMOIIbI0 HMHIUKATOPOB (JAaKMYyC, (heHON(TaNenH, METWIOpaHX U Ap.),
MOJITBEPIKAAIONTNX KAYECTBEHHBI COCTaB HEOPTaHMYECKUX BEIIECTB (KauyeCTBEHHBIE
peaKiuy Ha MOHBI) TIOJT PYKOBOJICTBOM T€arora.

9 KIIACC

PacCKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKUX TMOHSATHUN: XMUMHUYECKUW DIIEMEHT,
aToM, MOJIEKyNla, HWOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO,
BaJICHTHOCTH, JJIEKTPOOTPHUIATEIHHOCTh, CTEIEHb OKHCICHUS, XUMUYECKas pPeaKIlus,
XUMUYECKash CBSA3b, *TEIUIOBOM A((PEKT peakinu, MOJIb™, MOJSPHBIH 00BEM, PacTBOD;
AIEKTPOIUTHI, HEIJIEKTPOJIUTHI, DJICKTPOIUTHUCCKAS TUCCOIMAIMS, PEAKIMd WOHHOTO
oOMEHa, KaTajiu3aTop, *XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE
peaKIuu™, OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKHCINUTEIh, BOCCTAHOBUTEIb,
OKHCJICHHE W BOCCTAHOBJIEHUE, aJUIOTPOIHUs, amM(pOTEPHOCTh, XWMUYECKas CBS3b
(koBaJIeHTHasl, WOHHAs, MeETaJUIMYecKas), KpUCTaJUIMYecKas pemi€Tka, *Koppo3us
METAJVIOB, CIUIAaBBI; CKOPOCTh XHMHUYECKOW pEaKIUu™*, TPEaeIbHO JOIyCTUMAas
koHueHtpanus (IT/1K) BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX IMOHATHH (cM. M. 1) m
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MPUMEHSThH ATU TIOHATHS IPU OMUCAHUM BEIIECTB U UX MPEBPAlllCHHIH;

UCTOJIb30BaTh 3HAKU W CHUMBOJBI JUIS (PUKCAIMM PE3yJIbTaTOB HAOIIOJCHHIA,
cocTaBlIeHHsT (pOPMYJI BEIIECTB M YPAaBHEHHM XMMUYECKHX PEAKIUM, 3alUCH JTaHHBIX
ycioBuii 3a1a4. Mcnone3oBatk 0003HaueHus1, uMeromuecs B [lepuoguueckoil cucreme u
Ta0JIUIIe PACTBOPUMOCTH KHCIIOT, OCHOBAaHUHN 1 COJICH B BOJIC VISl BBHITIOJTHEHUS 3a1aHUH.

ONpEAENITh BAJIEHTHOCTh M CTENEHb OKHCJIEHUS XHMHUYECKHX JJIEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTABA; MPHUHAIIEKHOCTH BELIECTB K ONPENEIEHHOMY
KJIacCY COEIMHEHUH C OTIOPOM HAa ONPEAEIIEHUS, B TOM YHCIIE CTPYKTYPUPOBAHHBIE; BUIbI
XUMHUYECKON CBSI3W (KOBAJICHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COEIMHEHMSIX; 3apsii MOHAa MO XHUMHUYECKOH (opmyie; XapakTrep cpellbl B BOJHBIX
pacTBOpax KHUCIOT M IEJI0Yel, *TUN KPUCTAUIMUYECKOW PEHIETKA KOHKPETHOIO
BEIIlECTBA™;

packpeiBath  cmbicn  [lepuomuueckoro  3axkona .M. MenneneeBa u
JE€MOHCTPUPOBAaTh €ro IOHMMAaHHUE: *ONHCHIBATH WU XapaKTEPU30BATH™ TaOIMYHYIO
dopmy Ilepuonnueckoil cHCTEMBl XHUMHMYECKHUX JJIEMEHTOB: pa3nyaTh HOHATHUSA
«rnaBHas noarpymmna (A-rpynna)» u «mobounas noarpynna (b-rpynma)», manbie u
OoJbIIne MEPUOBI;, *COOTHOCUTH* 0003HAUEHHS, KOTOPhIE NMEIOTCSA B MEPUOTUIECKOM
TabnuIle, ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX SJIEMEHTOB
(cocTaB u 3apsa sapa, o0LIee YUCIIO JIEKTPOHOB M PACTIPEAECICHUE UX IO 3JIEKTPOHHBIM
CJOsIM); *OOBSICHATH* OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB XUMUYECKUX
AJIEMEHTOB M MX COEAMHEHWH B Mpejesax MajblX MEPHOJOB U TJIABHBIX MOJATPYIIl C
YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKHUE OJEMEHThI, HEOPraHMYEeCKHUE BEIIECTBA;
XUMHUYECKHE peaklMu (MO YHUCIy M COCTAaBY YYACTBYIOIIMX B PEAKIHMH BEUIECTB, IO
TEII0BOMY 3P (DEKTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIEHHUS XUMHUYECKHX AJIEMEHTOB) C
OMOpON Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOLIME U crienu(UIECKUe XUMUYECKUE CBOMCTBA
BEIIECTB PA3IMUHBIX KJIACCOB, MOJATBEPKAasl ONMUCAHUE MPUMEpPAMU MOJIEKYJSIPHBIX U
MOHHBIX YPABHEHHUI COOTBETCTBYIOIIMX XUMUYECKHUX PEAKLUUA C OMOPOIl HA CXEMBI;

COCTaBJISATh YPAaBHEHMSI AIEKTPOIUTUYECKON AUCCOLMALMU KUCIOT, LIEIOYEH H
COJIEH; TOJIHbIE M COKpAUIEHHBIE YpPABHEHHUS PEAKUUMA HMOHHOrO OOMEHa; ypaBHEHMS
peaknnii, TOATBEPKAAOIIMNX CYLIIECTBOBAHNE M'€HETUYECKOM CBSI3M MEXY BEIIECTBAMU
Pa3JINYHBIX KJIACCOB;

packpbIBaTh CYLIHOCTb OKHUCJIUTEbHO-BOCCTAHOBUTEIIbHBIX peakuui
MOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOr 0 OajaHca 3TUX peakiuil;

IPOrHO3UPOBATh CBOMCTBAa BEHIECTB B 3aBUCUMOCTH OT MX CTPOEHUS;
BO3MOXXHOCTH MPOTEKAaHUsSI XHMHYECKHX [MPEBPALICHUN MOCIe NpPeIBaAPUTEILHOIO
00CYXXJIE€HHUS C MEarorom;

BBIUHCIISATh OTHOCHUTENbHYIO MOJEKYJISIPHYIO M MOJSPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO dJeMEHTa 1Mo (opMysie COSAMHEHUS; MACCOBYIO JIOJIO
BELIECTBA B pPACTBOPE; MPOBOJAUTH PACUETHI MO YPABHEHUIO XMMHUYECKON pEeaklHuH C
OMOpOW HA aITOPUTM;

CJieloBaTh MpPaBWJIAM TOJIb30BAHUS XMMHUYECKOW TOCYJO0M W J1abopaTOpHBIM
o0OpyAOBaHMEM, a TaKKe MpaBuWiaM OOpalleHUs] C BEIIECTBAMU B COOTBETCTBUHU C
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WHCTPYKIIUSIMU 11O BBITIOJTHEHUIO JTA00PATOPHBIX XUMUYECKHUX OIBITOB MO MOJYYCHHUIO U
coOMpaHuIo Ta3000pa3HBIX BEMIECTB (AMMHAKA U YIJICKUCIIOTO Ta3a);

NPOBOJUTH PEAKIMU, TOJATBEPKAAIONIME KAYECTBEHHBI COCTaB pa3IMYHBIX
BEILIECTB: PACIO3HABaTh OMNBITHBIM MNYTEM XJIOpHUA- OpOMHUI-, HOIUI-, KapOoHAaT-,
docdar-, cunmkar-, cynbdar-, THAPOKCU-NOHBI, KATHOHBI aMMOHWS 1 MOHBI H3YYCHHBIX
METaJIJIOB, IPUCYTCTBYIOIIKUE B BOJAHBIX PACTBOPaX HEOPTraHUUYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE€ OIEpPAllMM MBICTUTEIBHON JIEITEIbHOCTH — aHAIW3 U
CUHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEMATU3AIIHIO, BBISIBJICHUE IPUYUHHO-CIIE/ICTBEHHBIX
CBSI3E€H — /171 U3YUYCHUS CBOMCTB BEIIECTB M XUMUYECKHUX PEAKIUI; €CTECTBEHHO-HAYYHBIC
METO/IbI TO3HAHUSI — HAOJI0IeHNE, U3MEPEHHE, MOACIIMPOBAHNE, SKCTIEPUMEHT (peasIbHbIN
Y MBICJICHHBIN).
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TEMATHUYECKOE ITNIAHUPOBAHUE

Temarnueckoe MIaHUPOBAHUE U KOIMYECTBO YACOB, OTBOAMMBIX Ha OCBOEHHUE KaXKJI0M TeMbl Y4EOHOTO MpeaMeTa «XUMHUS»
®denepanbHOM aaTUPOBAHHOW OCHOBHOW 00pa30BaTeIbHON MPOrpamMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs OOyYarOITUXCS C
3aJIeP’KKOM TICUXUYECKOTO Pa3BUTHSA, B IIEJIOM COBIMAJAIOT C COOTBETCTBYIOIIMM pasaenom denepanbHON pabodeil mporpamMmbl
yueOHOro npeaMera «X UMHUs» OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111ero oopazoBanus. [Ipu atom Opranuszanus
BIIpaBE camMa BHOCUTb M3MEHEHHA B COIEpP)KAHME U pachpeleieHue ydyeOHOro Marepuajia Mo rogaM oOydeHHs, B
MOCJIEI0BATENIbHOCTh U3YYEHUS TEM U KOJMYECTBO YACOB HA OCBOCHHUE KaXKIOW TEMbI, ONpeneieHHe OpraHu3alMOHHBIX (HOopM
oOyueHuss U T.. OOOCHOBAHHOCTH JIaHHBIX M3MEHEHUU OMpeAeNsercss BbIOpaHHBIM oOpa3oBaTelibHOM opraHuzamueil YMK,
WHAMBUIYAJIbHBIMH TICUXO(PHU3NYECKUMU OCOOEHHOCTAMH KOHKpeTHbIX oOyuatommxcsi ¢ 3IIP, cTemeHpio OCBOGHHOCTH WMU
y4eOHBIX TeM, peKOMEHAAIMSAMU 110 0TOOPY U aJianTaiuu y4eOHOro Marepuaia o XUMHUH, IpeacTaBieHHbIME B [losicHUTEbHOM
3aIHCKe.

[Ipennaraem 2 BapuaHTa MPUMEPHOTO TEMATHUECKOTO IUIAHUpOBaHUs st oOydarommiics ¢ 3[1P: mepBolii mpeanonaraer
OCBOEHHE MPOrpaMMbl B MHKIIFO3UBHOM KJIACCE; BTOPOM — B OT/AEIILHOM KJlacce.

1-if BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KUIIACC

(2 4 B Hezemto, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BPEMs])

anMeprle Tembl, OcHoBHOEe cogeprXaHue OcHOBHblE BUAbl AEATE/NIbHOCTU
pacKpblBaloLWMe faHHDbIN pasgen obyuatowmxca

nporpammol,
M KO/IMYECTBO 4YacoB,
OTBOAMUMOE Ha UX U3yyeHue

Pa3nen 1.IlepBoHayaibHbie XUMHYecKHe NOHATHs(20 1)
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Tema 1. XMMHUsA — Ba)KHasl
06J1aCTh €CTeCTBO3HAHUA U
NMPaKTU4eCKOH JesTeIbHOCTH
YyeJIOBEeKa

(54)

[IpenMeT xuMuu.* Posib XUMHUH B )KU3HU YeJioBeKa. XUMHUS B
cucTteMe HayK. MeTo/ibl TO3HAHUS B XUMUM.*

Tesna u BewecTBa. Pu3nyeckue CBOMCTBA BelLleCTB. ArperaTHoe
COCTOsIHME BellecTB. YucThle BellecTBa U cMecH. CIIoco6bl
paszeneHus cMeceil. Pu3nyecKue U XUMUYeECKHUE IBJIEHUS.
[IpU3HAKK U yCI0BUSA NPOTEKAHUSA XUMHUYECKHUX PeaKIUH.
3HAKOMCTBO C IpaBUJIaMH 6e30MaCHOCTH U PHUEMaMU paboThI B
XUMHUYECKOH J1abopaToOpUH.

JleMoHCcTpanuu

1. JlJabopaTopHO€e 060pyZOBaHUE.

2. PazsinyHble BUBI XUMHUYECKOHN MOCY ABI.

3. O6pa3ibl BEleCTB.

4. Cnoco6rl pasgesnenus cMmeceld (GuabTpoBaHHUe, BbITApUBAHUE,
JUCTUJASL U, XpoMaTorpadus).

JlaGopaTopHble U IPpaKTHYeCKHUE PaGoOThI

JlabopamopHbie onvimbl:

Omnucanue $pU3UIECKUX CBOHCTB BELIECTB.

PasgeneHue cMecu c moOMOLIbI0 MarHUTA.

IIpakmuyeckue pabombi:

Ne 1. JlTabopaTopHOe 060py/L0BaHUE U TPHEMbI PAGOTHI C HUM.
[IpaBuJjia 6e30macHOM paboThl B XUMHUYECKOH J1TaBOpaTOPHH.
Ne 2. OumncTtka 3arpA3HeHHON NOBapPeHHOW Coun

27

PackpeiBaTb CMBIC/I M3yYaeMbIX TOHATUH C TOMOLIBIO TeJiarora.

PackpbIBaTh pOJIb XMMHUH B IPUPOJie U XKU3HH YeJI0BEKa, eé CBA3b C APYTUMHU
HayKaMH.

Passim4aTh yKCcThle BelllecTBa U CMeCH; 0JHOPOAHbIE U HEOJHOPO/JHbIE CMeCH;

PassmyaTh pusnveckue U XMMHUYECKHe SIBJIEHUS C OIOPOM Ha onpejesieHusl.

OnpefienaTb NPU3HAKA XMMUYECKUX PeaKLUI U YCIOBUSA UX IPOTEKAHUA.

Crnej0BaTh NpaBUJIaM [10J1b30BAHUSI XUMHUUYECKOM MOCY 101 U J1JaGOPaTOPHBIM
o6opyAoBaHKeM, a TaKXkKe IpaBU/IaM o6pallleHUsl C XMMHU4YeCKHMH Bellle-CTBaMH
B COOTBETCTBUHU C HHCTPYKIUSMHU [0 BBIIOJHEHHUIO IPAKTUYECKUX PAbOT MOJ,
KOHTpOJIEM Nejarora.

[l1aHupoBaTk ¥ NPOBOAUTE XUMHUYECKUH IKCIIEPUMEHT 10 U3YYEHHIO U
ONnUCcaHUI0 GU3NYECKUX CBOMCTB BelllecTB, CI0CO60B pa3/e/ieHUus cMmecei
BellleCTB 10/ PyKOBOACTBOM IeJiarora ¢ 06cy»/ieH1ueM IJjiaHa paboThl.

HWcnosib30BaTh NpH BBIOJHEHUH yUYe6OHBIX 33/laHUH U B polecce
HCCJIe/I0BATe/IbCKOM 1eATeIbHOCTH HayYHO-NIONYIAPHYIO JINTEpaTypy
XUMHUYECKOTO0 CoJlepKaHus, CIPaBOYHbIe MaTepHaJbl, pecypcbl MHTepHeTa oA
PYKOBOACTBOM Ilefarora.

BoicTpanBaTh pa3BEépHYThIe NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHpOpMaIMI0 U3 yieOHUKA M CIPAaBOYHbIX MaTepHUaIoOB, TPAMOTHO
HCI0JIb30BaTh U3y4YeHHbIM NOHATUHHBIN annapaT Kypca XUMHUHU



Tema 2. BemecTBa
U XUMUYeCKHe peaKluu
(154)

AToMBI ¥ MOJIEKYJIbI. XUMUYECKH e 3/IeMeHThl. 3HAKH (CUMBOJIbI)
XUMHY€ECKUX 3J71eMeHTOB. [IpocThle U C/I0’KHbIE BelllecTBa.
ATOMHO-MOJIEKYJISIPHOE YYEHUeE.

Xumuueckast popmysia. BaseHTHOCTb aTOMOB XMUMHUYECKUX
3JIEMEHTOB. *3aKOH NMOCTOSHCTBA COCTaBa BellecTB.*
OTHOcUTe/IbHAs aToMHas Macca. OTHOCUTE/IbHAs MOJIEKYJIIpHast
Macca. MaccoBasi 10J1s1 XUMHU4Y€eCKOT0 3JIEMEHTA B COeITUHEHUH.
dusuyeckre U XUMUYECKUE SIBJIeHUs. XUMUUecKasl peaKLUsl.
[IpU3HAKH U yCI0BUS NPOTEKAHUSA XUMHUYECKUX PEAKIIUH.
XuMHYecKre YpaBHEHHUS.

Tunbl XMMHUYeCKUX peaKyi (coeAMHEeHN s, pa3JI0XKeHHs,
3aMelleHus, 06MeHa).

3aKOH COXpaHeHHs MacChl BELECTB.

*M. B. JIOMOHOCOB — y4€HBIA-3HIUKIONEAUCT.*

AemoHcTpauumn

dusuyeckue siBJeHUs (pacTHpaHue caxapa B CTYIIKe, KUTIEHUE U
KOH/IeHCaLlMsl BOABI U T. [1.).

XuMHyecKue ABJIeHUs (ropeHue CBe4H, pa3JIoXKeHHe caxapa,
B3aMMO/IeliCTBHE CEPHON KUCJIOTHI C XJI0pPU/IOM 6apus,
passioxkeHue ruapokcuga meau(Il), B3anMopelicTBye xeJsesa ¢
cepoy, B3anMo/ZielcTBHE xKeJsie3a ¢ pacTBopoM cosu Meau(11)).
OmnbIT, WJJIIOCTPUPYIOLIMH 3aKOH COXPaHEHHS MaCChL

Na6opatopHbie U npakTU4eckne pabortbl

JlabopaTopHBbI€e ONBITHI:

[IpuMepsb! dU3NYeCKUX ABIEeHUH (IIJIaBJIeHHE BOCKA, TassHUE
bAa).

[IpuMepbl XUMUYECKUX SIBJIEHUH (IIPOKaJMBaHUE MEHON
MPOBOJIOKH, B3aUMO/IENUCTBHE MeJia C KUCTOTOM).

Mopesnr aTOMOB U MOJIEKY.T

MpaKkTnueckasa pabota No3 Mpu3HAKKM NPOTEKAHNA XUMUYECKUX
peakuuit

BbluncneHus

— OTHOCUTEJIbHON MOJIEKYJISPHOM Macchl BELECTB;

— MaccoBOH J0JIM XUMUUYECKOI'0 3J1eMeHTa 1o popMmy.ie
coeIMHEHUS.

[IpuMeHATb eCTeCTBEHHO-HAy4YHble METO/bI I03HAHHUA (B TOM YHCIIe
HabJl0/leHue, MO/leJIMPOBAHNE, IKCIIEPUMEHT) U OCHOBHbIE ONlepaluy
MBICJIUTEJIbHOM AiesiTeJIbHOCTH (CpaBHEHUE, KaaccuUKalus) A1 U3ydyeHus
BELIECTB U XMMUYECKUX PeaKIHil C OOpOH Ha aJITOPUTM HJIH CXEMY.

PackpbIBaTb CMbIC/I U3y4aeMbIX MOHSTHH U 3aKOHOB U IPUMEHSThb 3TH NOHSATHUS
[P OMMCAaHUM CBOMCTB BeI[eCTB U UX IpeBpallleHHui ¢ 0IIOpOi Ha IJIaH U
KJIIOYEBBIE CJIOBA.

PaziMyaTh GU3NYECKHE U XUMHUYECKHE SIBJIEHUS, 00BSICHATD UX CYLIHOCTDb C TOYKU
3peHUs1 aTOMHO-MOJIEKYJIIPHOTO YYeHUs C OTIOPOH Ha olnpe/ie/IeHUs U CXeMBI.

OnpezensaTh NPU3HAKK XUMHYECKHX PEAKIUH, YCI0BHSA UX TPOTEKAHMUS.

O6'BACHATD CYLIHOCTb QU3UYECKUX U XUMHUYECKUX ABJIEHUHN C TOUKH 3pEHUS
aTOMHO-MOJIEKYJIIPHOTO YYeHHUs C UCNI0JIb30BaHUEM BU3yabHOH ONOPBI.

KnaccuduuypoBaTb XMMUYECKHE PEAKLUH (110 UHUC/TY U COCTABY pearupyroimx 1
00pa3yIOLIMXCs BEIIECTB) C ONOPOX HA CXEMBI.

CocTaBaATb GOPMYyJIbI GMHAPHBIX BELECTB [0 BaJ€HTHOCTH U ONPeJe/IATh
BaJIEHTHOCTb 10 pOPMYJIaM BEILECTB C ONIOPOH HA aJIFOPUTM Y4eOHbIX
IEeUCTBUM.

PaccraBsisaTe k03¢ GUIIMEHTHI B ypaBHEHUSIX XUMUYECKUX PEeaKLUH C Oopoi Ha
QJIFOPUTM y4eOHBIX JeHCTBUH.

CyiejoBaThb NPaBUJIaM M0JIb30BAaHUA XUMUYECKOH OCY10H U 1a60PATOPHBIM
060py/I0BaHHEM, A TaKKe TpaBUJIaM 06pallieHHs] C BeLlieCTBAMU B COOTBETCTBUHU
C MHCTPYKUHMSMH I10 BBINOJHEHUIO 1a60PAaTOPHBIX XMMUYECKUX OIIBITOB MO/
KOHTpOJIEM lefiarora.

Hcnonb30BaTh NpU BHINOJIHEHUH Y4eOHBIX 3alaHUH U B ITpoLiecce
UCCJIEIOBATENbCKOH 1eATENbHOCTH
Hay4YHO-MOMYJIIPHYIO IMTEPATYPY XUMHUECKOT'0 CO/IeP’KaHMUs], CIPAaBOYHbIE
MaTepuaJbl, pecypchbl MIHTepHeTa 10/, pyKOBO/ICTBOM Ile/iarora.

BricTpanBaTh pa3BEépHYThIe NMCbMEHHbBIE U YCTHBIE OTBETHI C OIOPOX Ha
MHGOPMALMIO U3 y4eGHMKA U CIIPABOYHBIX MAaTePHA/IOB, TPaMOTHO
MCII0/1b30BaTh U3y4YEeHHbIN NOHATUHHBIHN aNnapart Kypca XUMHH

Paspeu 2. BaxHeiilye npeacTaBUTe/IM HeopraHuyeckux Bemects (30 4)
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Tema 3. Bo3gyx. Kucnopoga.
MoHAaTue 06 okcnpax

(54)

Bo3ayx — cmechk ra3os. CocTaB Bo3yxa.

Kucsopos — 3sieMeHT U IpocToe Bellje-

cTBO. 030H — *aJIoTponHast MoAubHUKaLUs KUcaopoaa.®
HaxoxzaeHue Kuci0poJa B npupo/ie, du3nyeckre U XMMUYeCKHe
CBOMCTBA (peaKLUU OKUCJIEHHUS, TOpeHHe). YCI0BUs
BO3HUKHOBEHHS U IIpeKpalieHus ropeHust. [loHsaTHe

00 oKcHgax.

*Cnoco6bl MoJIydyeHHsl KUCI0po/ia B 1a60paTOPUHU U
npoMbllIeHHOCTH.* [I[puMeHeHue Kucaopoaa. Kpyrosoport
KHCJIOPO/ia B IPUPO/Je.

*TenioBoH 3 HEKT XUMUYECKON PEaKIIUH, TIOHSATHE O
TEepMOXMMHUYECKOM yPaBHEHUH, 3K30*- U IHA0TEPMHUYECKUX
peakuusx.

*TonunBo (HedTh, yroyb U MeTaH). 3arpsi3HeHNe BO3/yXa,
Croco6bl ero nNpeAoTBpaLleHus. YCuleHre IapHUKOBOI0
3ddekTa, pa3pylieHre 030HOBOTO cJ10s.*

AeMoHcTpauyumn

B3aumogericTue pocdopa, cepbl U Kesie3a ¢ KUCJIOPOAOM
(BO3MOXKHO UCNOJIb30BAHNE BU/IE00MBITOB).
OnpegesieHUe coiepKaHUsl KUCI0pPO/ia B BO3yXe.
OnbIThI, IEMOHCTPHUPYIOLHE YCI0BUS BOSHUKHOBEHUS U
NpeKpaLieHUda TOpeHHUsl.

NabopatopHble ¥ npakTMueckne paborbl
JlabopaTOPHBINA OMBIT:

O3HakoMJIeHHe ¢ 06pa3laMu OKCH/L0B.
[IpakTHyeckas pabora:

Ne 4. [TosryyeHUe KUCI0POAA, U3YIEHUE €T0 CBOUCTB.

BbluncneHus
— MOJIEKYJIIPHOM MacChl KUCJI0PO/ia U 030HA Ha OCHOBAaHUU
aTOMHOM MacChbl XMMHUY€ECKOT0 3JIEMEHTA
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PackpbIBaTh CMbIC/ U3y49aeMbIX HOHSATHH U MPUMEHATD 3TH NOHATHSA IPH
ONHCAaHUH CBOMCTB BeLECTB U UX IpeBpallleHUH ¢ UCII0JIb30BaHHUEM ONOPHBIX
CJIOB U KJIMILE.

XapakTepu30BaThb (OMUCBIBATB)C ONOPOL HA NIAH, CXEMY, KPAMKYIO 3anich
COCTaB BO3/yxa, Pu3nyecKre U XM-MHUYeCKHe CBOMCTBa KMCJI0PO/a, CIOCOObI
€ro MoJIy4yeHHs, IpYMeHeHHe U 3Ha4eHHe B IPUPO/ie U XKU3HU YesI0BeKa.

CpasHusamb peakyuu 20peHust U Med1eHHO20 OKUC/eHUS C IPpe/iBapUTEbHbIM
06Cy>KZieHHEeM TapaMeTpPOB CPAaBHEHHUS.

Co6upatb NpUGOPHI [ MOJTYyYEHUsT KUCI0po/a (BBITECHEHHEM BOJIbI U
BO3/yXa).

PacrosHaBaTh ONBITHBIM ITyTéM KHUCI0POJ, 10/, KOHTPOJIEM [leZiarora.

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY /LISl COCTaBJIeHUs GOPMYJI BELECTB,
MOJIEKYISIPHBIX YPAaBHEHUH XMMUYECKUX PeaKLHi C yYaCTHEM KHCJI0POJa.

OGBACHATD CYI[HOCTb 3KOJIOTMYeCKHX NP006.JIeM, CBI3aHHBIX C 3arpsI3HEHUEM
BO3/lyXa.

CyieoBaTh NpaBUJIaM 6e30NMacHON paGoThl B 1a60paTOPUHY MPU M CIOJIb30BaHUH
XMMHYEeCKOH NOoCyibl M 060Py10BaHHUS 110/, KOHTPOJIEM ITeZlarora, a Takxe
npaBUJIaM 06palleHus C TOPIUYUMHU BelleCTBaMU B OBITY.

[I1aHMpPOBATh U OCYLIECTBJIATD HA MPAKTHKE XUMUYECKHe SIKCIIepUMEHTHI,
IPOBOAUTD HAGJIIOJeHHS, Ae/IaTh BBIBO/ABI 10 Pe3yJIbTaTaM 3KCIIePUMEHTA MO/
PYKOBOJCTBOM IIeZiarora.

Y4yacTBOBaTb B COBMeCTHOW paboTe B rpyIIle.

HWcnosib30BaTh NpH BBINOJHEHUH yUYebHBIX 33/laHUH U B poLecce
UCCJIeloBaTebCKOM JleATeIbHOCTH HAYYHO-TIONYJ/IAPHYIO JIUTEPATYPY
XMUMHUYECKOTO COZlep KaHHU s, CIPaBOYHbIe MaTepHaJlbl, pecypchl UHTepHeTa oz
PYKOBOJCTBOM IleZiarora.

BbicTpanBaTh pa3BEépPHYThIE MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPO Ha
MHGbOpMaLMIO U3 yYeOHUKA U CITPABOYHBIX MaTEPUAJIOB C ONTOPOH Ha IJIaH,
rpaMOTHO MCI0J/Ib30BAaTh U3y4Ye€HHbIA MOHATUHHBIN allapaT Kypca XUMHUU



Tema 4. Bogopoga.
IloHsATUE O KMC/IOTAX U COJIAX

(54)

Tema 5. KosimyecTBeHHBIE
OTHOLIIEHMS B XHMHH
(44)

Bogopos — anemMeHT U mpocToe BelecTBo. HaxoxaeHue B
npupoze, pusryecKue U XMMUYECKHe CBOWCTBA (Ha NpuMepe
B3aMMO/IeHCTBHUS C HEMETa/lJIaMH U OKCHUJJAaMH METaJIJIOB),
NpUMeHeHUe, *ClIoCo6bI oJyYeHus.*

[ToHATHE O KUCIOTAX U COJAX.

AemoHcTpauumn

[osryyeHue, cobrvpaHue U pacno3HaBaHUe BOAOPO/Ia.
['opeHnue Bogopoaa.

B3aumogericTBue Bogoposa c okcugoM megu(11).

Na6opatopHble U npakTMyeckne paboTbl
JlabopaTOPHBINA OMBIT:

B3anMogelicTBUe KUC/IOT C MeTalJIaMHU.
[IpakTuyeckas pabora:

Ne 5. [losiyueHHe BOIOPOAA, U3YIEHUE €0 CBOUCTB.

Bbluncnenus
— MOJIEKYJIIPHOM Macchl BellleCTBa Ha OCHOBaHUH aTOMHOMU
MacChl XMMUY€ECKHX 3JIEMEHTOB

KonnuecTso BemecTBa. Mosib. MosisspHas Macca. 3aKOH
ABorazpo. MosisipHbIli 06bEM ra3oB. PacuéTel 10 XUMHUYECKUM
YpaBHEHUSIM.

JleMoHcTpanus
OO6pa3s1bl BellecTB KOJIUYeCTBOM 1 MOJIb.

Bbluucnenusn

—_— 06'béMa, KOJIMYeCTBa BelleCTBa ra3a I1o €ro u3BeCTHOMYy
KOJIMYECTBY BelLeCTBa UJIU 00 bEMY;

— 06'bEMOB ra30B 10 YpaBHEHH IO peaKIX Ha OCHOBE 3aKOHa
06'béMHbIX OTHOIIIEHHH ra3oB
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PackpbIBaTh CMbIC/ U3y49aeMbIX HOHSATHH U MPUMEHATD 3TH NOHATHSA IPH
ONHCAaHUH CBOMCTB BeLIECTB U UX IpeBpalleHHH.

XapakTepHu3oBaTh (OnUCbIBaTh) GU3NUECKHE U XUMUYECKHE CBOWCTBA BOLOPOAA,
CrocoGbl €ro MoJiyyeHust, NIpUMeHEeHHe C ONI0POH Ha IJIaH, KPaTKYo 3alHuCh,
cxXemy.

Co6upaTs Mpu6Op /s MOTy4YeHHs] BOAOPO/iA C UCII0/Ib30BaHMEM BU3YaIbHOU
OIOopbI

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY JLJIS1 COCTaBJeHUsI GOPMYJI BELECTB,
MOJIEKYJISIPHBIX YPaBHEHUH XMMHUYECKHX PeaKL Ui ¢ yyacTHeM BOAOpoOJa C
OINOPO¥ Ha aJITOPUTM.

CrnepoBaThb npaBU/IaM 6e30mMacHoi paGoThl B 1ab0OPaTOPHU IPHU UCTIOIb30BAHUU
XMUMHUYECKOH NOCY/Ibl U 060PY/L0BAHUS 10/, KOHTPOJIEM Ie/arora., a TaKkxe
npaBuJIaM 06palLleHNs C FOPIOYHUMH BELECTBAMU B GbITY

[I/1aHMPOBATE M OCYLIECTBJATD HA MPAKTHKe XUMUYECKHe 3KCIIePUMEHTEI,
NPOBOAMTD HAbJII0/I€HU, [Ie/IaTh BbIBOABI 10 pe3yJIbTaTaM 3KCIePUMEHTa MO/,
PYKOBOZCTBOM IleZiarora ¢ 06Cy>KAeHHeM IJ1aHa paboThl, C UCN0/Ib30BAHUEM
KJIMILE.

Y4dacTBOBaThb B COBMECTHOH paboTe B IpyIIIe.

[I/1aHMPOBATE M OCYLIECTBJATD HA IPAKTHKe XUMUYECKHe 3KCIIePUMEHTEI,
NPOBOAUTD HAGJIIO/I€HHS, [Ie1aTh BbIBOABI 10 pe3yJIbTaTaM 3KCIIePUMEHTa.

YyacTBOBAaTb B COBMECTHOH paboTe B rpynme

PackpbIBaTh CMBIC/I U3yYaeMbIX IOHATHH U IPUMEHATD 3TH NOHSATHSA, a TAKXKe
M3y4eHHbIE 3aKOHBI U TEOPUH JJIs1 PellleHUs] pacyéTHBIX 33/1a4 € HOMOLIbIO
nejarora.

BbIYMCIATE MOJIIPHYIO MacCy BellecTB; KOJMYeCTBO BellleCTBa, 00bEM rasa,
Maccy BellleCTBa € OIOpoii Ha o6pasel;, Ha GOpMy.JIbl;

[IpoBOAUTH pacyéThl IO ypaBHEHUSAM XUMUYECKUX PeaKIMH ¢ OTOpoi Ha
o6pasel], aITOPUTM y4eOHBIX AeHCTBUN: KOJIMYeCTBa, 06'bEMa, MacChl BelleCcTBa
10 U3BECTHOMY KOJIM4eCTBY, 06'bEMY, Macce peareHTOB UJIU NPOLYKTOB
peakLuH.

BeicTpanBaTh pa3BEépHYThle MUCbMEHHbBIE U YCTHBIE OTBETHI C OIOPOM HA MH-
dopmaruio U3 yyeGHUKA U CIPaBOYHBIX MaTEPHaJIOB, PAMOTHO UCII0JIb30BaTh
M3y4YeHHbIH NOHSATUHHBIN annapar Kypca XMMUH € IOMOILbIO [le/larora.



Tema 6. Boaa. PacTBopsbl.
IMoHsATHE 06 OCHOBAHMAX

(54)

Boga, ee cocTas, cTpoenue, MosieKyibl. Pru3ndeckre cBoicTBa
BO/Ibl. *AHQJIN3 U CUHTE3 — MeTO/ibl U3yYeHHUs COCTaBa BOAbL*
XUMHYECKHE CBOHCTBA BOAbI

(pa3/ioKeHUe, peaKLMU C HATPUEM, OKCU/IOM KaJbLiUsl, OKCUJIOM
cepnl V.

CoctaB ocHOBaHUU. [loHATHE 06 UHAUKATOPAX.

*Bojsa kak pactBopuTesb.* PacTBophbl *PacTBoprMOCTb
BelecTB B Boze.*

*HachllieHHbIe U HEHAChILEHHbIe pacTBOPBL * MaccoBasi 1015
BelllecTBa B pacTBOPE.

*PoJib pacTBOPOB B MPUPOJIE U B )KU3HU YesioBeKa. Kpyrosoport
BO/ZIbI B IpUpoe.* 3arpsAsHeHre NPUPOAHEIX BoJ. OXxpaHa

U OYHCTKA IPUPOJHBIX BOA.

AeMoHcTpauyuun

JJIeKTPOJIN3 BOJibl; CHHTE3 BO/bl; B3aUMOJ e CTBHE BOADI C
MeTtassiamu (Na, Ca) (BO3MOXKHO HCIOJIb30BaHKE
BUJIEOMaTePHUAJIOB).

PacTBopeHuUe BelecTB ¢ pa3/IMYHON PaCTBOPUMOCTHIO.
HccnenoBaHue pacTBOPOB KUCJIOT U Le/I04Y€eH C TOMOIbIO
WH/IMKaTOpPOB.

NabopaTopHbie U NpaKTU4YecKue paboTbi

[IpakTHyeckas paboTa:

Ne 6. [IpuroToBsieHHE PAaCTBOPOB C ONpe/ieIEHHON MacCOBOU
JloJiell pacTBOPEHHOTO BellecTBa.

Bbluucnenusn
— C UCII0OJIb30OBAHHUEM IIOHATHUA «MacCCOBad A0Jid BeleCTBa B
pacTtBope»
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PackpbIBaTh CMbIC/ U3y49aeMbIX HOHSATHH U MPUMEHATD 3TH NOHATHSA IPH
ONMCAaHUH CBOMCTB BellleCTB U UX NpeBpallleHUH ¢ MOMOILbIO efjarora.

XapakTepu3oBaTbh GU3NUECKHE U XUMUYECKHE CBOWCTBA BO/IbI, €€ POJIb KaKk
pacTBOpHUTEJIS B IPUPOHBIX IPOLeccax C ONOPoi Ha IJIaH U CXeMy.

CocTaBJ/IAATh YpaBHEHUs XUMUYECKUX PeaKIui C y4acTHUeM BO/JbI C ONOPOH Ha
cxXemy.

O6'BACHATD CYLIHOCTb 9KOJIOTMYECKUX TPO6JIeM, CBSI3aHHBIX C 3arpsi3HeHHEM
NPUPOJHBIX BOJ, CIOCOGBLI OUYMCTKH BOJbI OT IPUMecel, Mephbl 110 OXpaHe BOJ,
OT 3arpsi3HeHMUs NocJje NpeABapUTeNbHOTO CTPYKTYPHPOBAHUS MaTepHala.

[I1aHMpPOBATh U OCYLIECTBJIATD HA MPAKTHKE XUMUYECKHe SKCIIePUMEHTHI,
IPOBOAUTD HAGJIIOJeHUS, [le1aTh Bbl-

BOJbI [10 pe3y/ibTaTaM 3KCIlepUMeHTa 10/, KOHTPOJIeM Nlearora, ¢
HCI0JIb30BaHUEM KIIMILE.

CrneznoBaTh NpaBUIaM 6e30MacHON PaboThI B J1JaGOPAaTOPUH NMPH HUCIOJIb30BAaHUHU
XMUMHUYECKOH NoCyibl U 060pyA0BaHUS 10/, KOHTPOJIEM Nlefarora.

[IpoBOANTH BBIYMCIEHHS C IPUMeHeHHEeM NOHATHUS «MaccoBasi 1015 BellecTBa B
pacTBope» ¢ onopoi Ha GOPMYJIbL.

HWcnosib3oBaTh NpH BBINOJHEHUH Y4eOHBIX 3aJaHUH U B Ipoliecce
HCC/Ie/l0BATEebCKOM J1eTeIbHOCTH HAyYHO-ONYJIIPHYIO IUTEPATYPY
XMMHYECKOTO COZlep>KaHus, CIPaBOYHble MaTepHaJbl, pecypcel UHTepHeTa
MO/l PyKOBO/ICTBOM ejarora.

BbicTpanBaTh pa3BEépHYThbIe NMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MHPOpMaALMIO U3 yIeOHUKA ¥ CIPAaBOYHbIX MaTepHUaIoB, TPAMOTHO
HCI0JIb30BaTh U3y4YeHHbIM NOHATUHHBIH aNllapaT Kypca XMMUU N0ocJIe
NpeJBapUTeIbHOTO CTPYKTYPUPOBaHUS MaTepuaa



Tema 7. OCHOBHBIE KJIACChI
HeopraHu4yecKux
coeUHEeHU

(114)

Knaccudukanus HeopraHM4eCKUX coeJJMHEeHUH.

Oxkcufipl: cocTas, k1accudukanys (OCHOBHbBIE, KUCIOTHBIE,
*amdoTepHbIe, Hecoseo6pasylolire Ha IpUMepe OKCHAA
yriaepoga |l n okemaa asorta Il, HomeHkaatypa. [loayyeHue*
OKCH/IOB (B3aMMoAenCcTBMe C BOAOMW, KUCAOTaMK, LLeoYamMu).
OcHOBaHHUs: COCTaB, Kiaccudukanus (I1es104u U
HepacTBOPUMbIE OCHOBaHHS ), HOMEHKJIATypa.

KucnoTsl: cocTas, kiaccupukalys, HOMEHKIATYPa, U3UUecKre
Y XMMU4YecKue CBoKCcTBa (B3aMMO/IeCTBHE C OCHOBHBIMHU
OKCHJIAaMU COJISIMU Ha PUMEpE COJISTHON U CEpHOM KUCJIOT),
*crnoco6bl nosyyeHus.* PsJi akTHBHOCTH MeTaJLIOB.

Cosu (cpeZiHUE): HOMEHKJIATYPA, *C10COObI OTYYeHUsT*,
B3aHMMO/IEUCTBHE COJIEN C META/IJIaMHU, KUCJIOTAMH, LIeJI0YaMHu U
COJIIMU.

F'eHeTHYecKast CBSI3b MeX/y KJIacCaMU HEOpPraHU4eCKUX
coenuHeHul. [eHeTHYeckue psAAblL [IoHATHE 06 aMPOTEPHBIX
FUJIPOKCHU/IAX HA TPUMepe IIUHKA U aTIIOMUHUSA. XUMHUYECKUe
CBOWCTBA - B3aMMO/IeHCTBYE C KUCJOTAMHU U 11leJI0YaMH.
PassioxeHue Ipy HarpeBaHUHU.

AeMoHcTpauyuun

O6pa3ibl HEOPraHWYECKHX BELeCTB Pa3JIMYHBIX KJIACCOB.
B3auMojelicTBUe pacTBOpa CEPHOU KUCJIOThI C OKCUZ,0M
menu(ID).

Peakuus HelTpanu3sauuu.

BriTecHeHHEe 0JHOTO MeTaJljla ;PYTUM U3 pacTBOpa COJIU.

Na6opatopHbie u npakTU4eckne pabortbl

JlabopaTOpHbIE ONBITHI:

BsauMogelicTBHe KUC/IOT C MeTalJIaMHU.

[losrydeHre HepacTBOPHUMBIX OCHOBAHHUH.

B3auMoelicTBYe HepacTBOPHUMBIX OCHOBAaHUH C KUCJI0TaMH.
PazsioxeHue rupokcuaa Mmeau(1l) npu HarpeBaHuu.
[IpakTHyeckas pabora:

Ne 7. PelneHne skcnepuMeHTa/IbHBIX 33/1a4 10 TeMe «OCHOBHBIe
KJIaCChl HEOPTaHUYEeCKUX COeJMHEeHUN».

Bbluucnenumsn
— 10 YpaBHEHUAM XUMHYECKUX peaKLU/lﬁ

Omnpenenenre OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCIMHEHHH 10 Ma0IoHy.
CocraBiieHHE CX€M CTPOEHHS OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COEIUHEHUM Ha
OCHOBE OMPEIENEHUs].

Cocrasienre (GopMy OCHOBHBIX KJIACCOB HEOPTaHUMIECKUX COSIMHEHNI 1 Ha3bIBaHUE
UX IO MEXJyHapOJIHOH U TPUBHAIbHON HOMEHKJIATYpE C HCII0JIb30BaHUEM
oIpesieNIeHUs] U TabNHUIIbl PACTBOPUMOCTH.

KiaccuduimpoBanue H3ydaeMbIX BEIIECTB 110 COCTABY M CEOUCMEaM C OTIOPOi Ha
OIIpeIeNIeHNs], CXEMBI M TaOJIHILy pACTBOPUMOCTH.

CocraBienre TaOJINIbI TEHETHIECKUX PSIIOB M CXeMbI «I eHeTndeckast B3auMOCBsA3b
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COEIUHEHUI» 110/l PyKOBOJCTBOM IIe/larora.
[IporHo3zupoBaHue CBOWCTB BEMIECTB HA OCHOBE OOIINX XMMHUECKHX CBOWCTB
H3y4EHHBIX KJIACCOB, TPYII BEIECTB, K KOTOPBIM OHU OTHOCATCS € UCIOJIb30BaHUEM
cxeMbl «I'eHeTHYecKast B3aMMOCBSI3b OCHOBHBIX KJ1aCCOB HEOPIaHMYECKUX
COCIMHEHHUIN» MO PYKOBOACTBOM II€AATOTa.

CocrapiieHHE MOJIEKYJISIPHBIX YPaBHEHUN peakiii, HIUTIOCTPUPYIOLINX XUMUYECKUE
CBOICTBA M3YUEHHBIX KJIACCOB U CROCOObI NOTYUeHls BEIECTB N3yIEHHBIX KIIACCOB,
TPy, a TAKXKe NOATBEPKAAONINX TeHETUYECKYIO B3aUMOCBS3b MEXy HUMHU, C
OIopoii Ha BepOaJIbHYI0 CXeMY B KaUeCTBE 3pHTEIIBHOMN OIOPHI.

CocraBieHre MOJEKYISIPHBIX YPABHEHHH PEaKIHi 10 CXeMaM C IIPeIBapUTEIbHBIM
o0cyK/IeHneM BBIOOpa pearnpyomnX BenecTB.

Beruncnenue o ypaBHEHUsIM XUMUYECKUAX PEaKLUii KOIU4ecTBa, 00bEMa, MacChl
BEII[ECTBA 110 KOJIMIECTBY, 00BEMY, Macce peareHTOB HIIH IPOLYKTOB PEAKIHH 110
aJITOPUTMY.

ITnanupoBaHme U OCYIIECTBIECHHUE HA IPAKTHKE XMMIIECKOTO SKCIEPUMEHTA H
HaOJIIOIeHNSI IO PYKOBOZCTBOM YYUTEIS.

DopMyarpoBaHHE BBIBOJOB IO pe3yIbTaTaM KCIIEPUMEHTA C HCIIOIb30BaHHEM
OIIOPHBIX CIIOB.

DopMynrpoBaHe ¢ HOMOIIBIO [IEJarora U BBINOJIHEHKE MTPaBHiI Oe30IacHol paboThI B
11a60paTOpPHH MPH UCTIOIb30BAHUHN XUMUYECKOH MOCY B 1 000PYAOBaHHUS.
Hcrnionb3oBaHue Ipy BEITOIHEHNH yIEOHBIX 3a/IaHUI U B TIpoIiecce
HCCIIe10BaTENbCKOM AeATENbHOCTH HAYIHO-TIONYIAPHON JINTEPATyphl XUMHIECKOTO
coziep KaHMs, CIIPaBOYHbBIE MaTepHabl, pecypchl MHTepHeTa, OCymecTBIeHUE BBIOOpa
0J] PyKOBOZACTBOM II€Jjarora.

BoicTpauBanue pa3BEPHYTHIX MUCbMEHHBIX M YCTHBIX OTBETOB C ONOPOM Ha
nH(OpMaHUIo N3 yaeOHUKA U CIIPABOYHBIX MAaTEPHAIIOB, TPAMOTHOE HCIIOIb30BAHHE
H3y4EHHOI 0 MOHATUIHOrO annapara Kypca XMMHUH C CIIOJIb30BaHUEM IIaHa,
OIOPHBIX CIIOB, AJITOPUTMA.

Paszpen 3. [lepuoauydeckuii 3akoH 4 [lepuoaudeckas cucreMa XMuMU4ecKHx 3j1eMeHTOB /JI. U. MeHge/ieeBa.
CTpoeHue aTOMOB. XUMHYecKasi CBA3b. OKUC/INTEIbHO-BOCCTAHOBUTE/IbHbIE peakuuM (15 u)
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Tema 8. NMepuoanYecKnii 3aKoH u
MNepuopuueckaa cuctema
XUMUYECKUX 3N1EMEHTOB

A. U. MeHnpene-eBa. CtpoeHue
atoma (7 1)

[lepBble NOMBITKY KJIACCUPUKAIMU XUMUYECKHUX 3JIEMEHTOB.
[ToHATHE O IrpyNNIax CXOAHBIX 3/1eMEHTOB (1eJIOYHbIE U
11{eJIOYHO3€eMe/IbHbIE METaJlJIbl, FaJIOT€Hbl, UHEPTHBIE I'asbl).
*JJ1eMeHTbl, KOTOPbIE 06Pa3yIOT

amMdoTepHbIe OKCU/BI U THPOKCUABL.*

[leproanyecknii 3akoH U [lepuoan-yeckas cuctemMa
XMMHYeCKUX 371eMeHTOoB /JI. U. MengeneeBa. [lepuo/pbl, rpynnsl,
noArpynnbl. Pu3ndeckuit CMbICJ NOPSAAKOBOr0 HoMepa
3JIeMeHTa, HOMepOB NepHuo/ia U IPybl.

Ctpoenue aTomoB. CocTaB aTOMHBIX sfiep. *U3oTonbl.*
JnekTpoHbl. CTpOeHHEe 3/IeKTPOHHBIX 060/104€K aTOMOB NEePBbIX
20 XMMHUYeCKUX 3/71eMeHTOB [lepruoinuecKoi cucTeMbl

J. U. MeHnpeneeBa.

XapaKTepuCTHKa XUMHUYECKOT0 3JIeMEHTA [0 ero MOoJIOXKEHHIO B
[Tepuoguyeckoit cucreme /. U. MeHjeseeBa.
*3aKOHOMEepPHOCTH U3MeHEeHHsI CBOMCTB 3J1eMEHTOB MaJIbIX
NepUO/I0B U IJIaBHBIX NOArPYIN B 3aBUCUMOCTH OT aTOMHOT'0
(mopsizkoBOro) HoMepa.*

*3HaueHue [leproandeckoro 3akoHa U [leproaundeckoit

CUCTEeMbI XUMUYECKUX 3JIEMEHTOB /IJIsl Pa3BUTHUS HAYKU U
npakTukH. [I. U. MeHiesieeB — y4EHBIH, IeJJaror U rpakKAaHuH.*

AemoHcTpauumn

KopoTkomneproaHas u AJMHHONIepHONAHAsA GOPMBbI
[leproiYeCcKON CUCTEMbBI XUMUYECKUX 3JIEMEHTOB

. U. MeHpesneeBa.

O3HakoMJieHHe ¢ 06pa3aMy MeTaJlJIOB U HEMETAJIJIOB.
NabopaTopHble 1 NpaKTUYeckne paboTbl

JlabopaTOPHBINA OMBIT:

B3aumMogelicTBUe THAPOKCU/A LIUHKA C paCTBOPaMU KUCJIOT U
1ieJ049en
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PackpbiBaTb CMBbIC/ IEPUOANYECKOTO 3aKOHA 110/] PYKOBOACTBOM Ilejiarora.

[ToHuMaTb cylecTBOBaHK e IEPUOUYECKON 3aBUCHMOCTH CBOMCTB XMMUUYECKUX
3JIEMEHTOB (U3MeHeHHe paJJuyCOB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX
COeIMHEHUH OT MOJIOKEHHS B IEPUOAUYECKON CUCTEME U CTPOEHHSI aToMa C
KCII0JIb30BAHUEM CXeM U TabJInI].

YcTaHaB/IMBATD CBA3b MEXAY MOJIOXKEHHEM 3JIEMEHTA B IEPUOAUYECKON CUCTEME
Y CTpOEHHEeM ero aToMa (CoCTaB U 3apsij /1pa, 061ee YUCJI0 ITEKTPOHOB U
pacipefiesieHUe UX M0 3JIEKTPOHHBIM CJIOSIM) 110 06pasiLy.

[IporHO3UpPOBATh XapaKTeP U3MEHEHHSI CBOUCTB 3JIEMEHTOB U UX COeJUHEHUH 110
rpynnam u nepuogam [leproanyeckoi cucTeMsbl € IOMOLIbIO Mearora.
XapakTepu30BaTh XUMHUYECKHE 3JIEMEHTHI EPBBIX TPEX MEPUOOB, KaIUs,
KaJIbLIUSl 10 UX NoJ10>KeHUIo B [lepuoguyeckoit cucteme /Jl. U. MengeneeBa.

CiieoBaTh paBUJiaM 6e30MacHOM paboThI B J1IaG0pPaTOPUU IPU UCIOIb30BaHUHU
XUMHUYECKOH MOoCy/1bl U 060py0BaHUS MO/, KOHTPOJIEM T1e/|arora.

BricTpanBaTh pa3BEépHyTble NUCbMEHHbBIE U YCTHBIE OTBETHI C ONOPOH Ha
MHbOpPMaLMIO U3 YYeOHUKA U CIPaBOYHbIX MaTepHUasIoB, TPaMOTHO
KCII0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN allapaT Kypca XUMUH 110cJIe
CTPYKTYPUPOBAHUS MaTepHasia C UCIOJIb30BaHHUEM KIIHIIIE.

HWcrosib30BaTh MPU BBIMOJHEHUH YUeOHbBIX 3a/lTaHUH TEKCThI y9YeOHUKA I10C/Ie
CTPYKTYpPHUPOBaHUs MaTepHuasa, ClipaBoyHble MaTepuassl ([lepuoguyeckyro
CUCTEMY XMMUYeCKHUX 371eMeHTOB /I. . MeH/jesieeBa, TabM1y pacTBOPUMOCTH
KHUCJIOT, OCHOBAaHUM U COJIeH B BOJIE, 3JIEKTPOXUMHUYECKUH P/l HANlPSKEHU
MeTaJlJOB).

HWcnosib30BaTh NpH BHINOJIHEHUH yUebHBIX 3a/laHUH U B TpoLecce
HCC/1e[0BaTe/bCKOM AeATebHOCTH HayYHO-IONYJISPHYIO JIUTEPATYypy
XUMUUECKOT0 COJleprKaHMUsl, CIPaBOYHble MaTepUabl, pecypcbl UHTepHETa Mo,
PYKOBO/ICTBOM Iefiarora



Tema 9. Xumunueckas cBAsb.
OKuUcAUTEeNbHO-
BOCCTaHOBUTEJ/IbHbIE peakLuum
(84)

9 KJITIACC

*JJIEKTPOOTPUIIATENBHOCTh* aTOMOB XMMUYECKHX 3JIEMEHTOB.
XuMHYecKast cBsI3b (HOHHAs1, KOBaJIEHTHAs MOJISIPHAs U
KOBaJIeHTHasi HeMoJisipHasi ).

CTeneHb OKHC/IEHUS.

OKHUCIUTEbHO-BOCCTAaHOBUTEIbHBIE peaknuu (OBP). [Iponecchr
OKHCJIEHUS M BOCCTaHOBJIeHHUsl. OKUCJIUTENU U BOCCTAHOBUTEJIH.

AemoHcTpauuun
OKHC/IUTENbHO-BOCCTAHOBUTE/IbHbIE PEAKIIMU: TOPEHUE,
peakL My pas3JioKeHuUs, CoeJUHEeHUs

(2 4 B HEneN10, BCcero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMsl)

PaCKprBaTb CMBICJI U3y4YaeMbIX MOHATHH noa pyKoBOoACTBOM Ieaarora.

OnpejesisiTb BUJ XMMHUY€ECKOH CBSI3U B COEZJUHEHHUH C UCIOIb30BAHUEM CXEM.

Onpe/iesisiTh CTeNeHb OKUCJIEHHsI XAMUYECKOTO 3JIEMEHTA 110 GOpMyJie ero
COeJUHEHHUA C UCITIOJIb3OBAHUEM aJITOPUTMA.

OnpeenisiTh 3JIeMEHT (BELIECTBO) — OKUCIUTEb U 3JIeMEHT (BELECTBO) —
BOCCTAaHOBHTEJIb.

O6BSICHATD CYLIHOCTh IPOLECCOB OKHUCJIEHHS U BOCCTAHOBJIEHUS.

COCTaBJISATh 3JIEKTPOHHbIN GaJlaHC C yYETOM YHC/IA OTAAHHBIX U TPUHSITHIX
3JIEKTPOHOB.

CocTaB/sITh ypaBHEHHUE OKMCJIMTEJIbHO-BOCCTAHOBUTEJIbHOM peakKuuu nmo
aJITOPUTMY pa36opa OKUCIUTENbHO-BOCCTAHOBUTEIbHON pPeaKIfH.

HUcnosib30BaTh NPY BLIMOJHEHHUH YYEOHbIX 3aJaHUI TEKCThI yYe6HHKa [0CIe

CTPYKTYPHUPOBAHUs MaTepHaJa, ClipaBoYHble MaTepHasbl (IIePUOJUIECKYIO
CUCTeMY XUMH4YecKux 3eMeHTOB /Jl. . MeHjesieeBa, Tab/ 1MLy paCTBOPUMOCTHU
KHUCJIOT, OCHOBAaHUM U COJIel B BOJie, 3JIEKTPOXMMHUYECKU I PAJ HANIPSXKeHU
METaJIJIOB).

MpumepHble Tembl,
pacKpbiBaloLMe AaHHbI pa3aen
nporpammol,

M KONIMYEeCTBO YacoB, OTBOAMMOE
Ha UX U3yyeHue

OcHoBHOe cogeprKaHue

OCHOBHbIe BUAbI AeATENbHOCTU
obyuarowmxca

Paspen 1. BemecTBo M XuMHu4yeckue peakuuu (17 1)
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IloBTOpEHME U YyIJIyGJ/IeHUue
3HaHUI1 OCHOBHbBIX pa3JeJioB
Kypca 8 kiacca

(54)

[lepuoandeckuit 3akoH. [leproaudeckas cuicTeMa XUMAYECKUX
aseMeHTOB /I. M. MeHgeneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB XMMHUYECKHX 3JIeMEHTOB MTePBbIX TPEX
NepUOo/iOB, Ka/IUs, KaJbLUs U UX

COeJJMHEHUH B COOTBETCTBUH C [10JI0KEHHUEM 3JIEMEHTOB B
NepHUOANYECKON CHCTEMe U CTPOEHHUEM UX aTOMOB.
Knaccudukanus 1 HOMeHK/IATypa HEOPraHUYeCKHUX BelleCTB
(MexyHa-poHas M TpUBHAJIbHAsA). XMUMHUYeCKHe CBOHCTBA
Bell[eCTB, OTHOCSIHUXCS K Pa3/IMYHBIM KJIacCaM HEOPraHUYeCKUX
COeJJMHEHUH, UX reHeTU4ecKasi CBSI3b HEOPraHUYeCKHX BeleCTB.
CTpoeHHe BellecTBa: BU/bl XHMUYECKOU CBSA3H U THIIBI
KpUCTa/INYeCKUX peléTOK. *3aBUCHMOCTb CBOWCTB Bell|eCTB OT UX
cTpoeHUs.*

JleMoHCcTpanuu

1. Mogenu KpuCTa//IM4eCKUX PelIETOK HeOpraHU4eCKUx BellecTB.
2. KopoTkonepuoHas U AJUHHONepUoHasA GopMbl
[lepuoanyeckoi cUCTeMbl XUMHUYECKUX 3/1eMEHTOB

/. 1. MeHaeneeBa

XapakTepu30BaTh XUMHUYECKHE 3JIEMEHTHI NEPBBIX TPEX MEPUOA0B, KaJIUsA U
KaJIbLIUs 10 UX [T0J10’KeHuIo B [leproguyeckoii cucteme /[l U. MeneneeBa ¢
OIOpPO Ha aJFOPUTM.

KnaccudunupoBaTh M Ha3bIBaTh HEOPraHUYECKUE BEIECTBA U3YYEHHBIX
KJIACCOB C OMOPOM HA CXeMY, TAGIHUIy PACTBOPUMOCTH.

OnuchIBaTh 06IIMEe XUMHUYECKHEe CBOMCTBA BEIECTB PAa3JIMYHbBIX KJIACCOB,
NOATBEpPXJaTh CBOMCTBA IPMMePaMHU MOJIEKYJISIPHBIX YPaBHEHUN
XUMHUUYECKUX peaKL Ui c omopoii Ha cxeMy.

OnpefensTh BUJA XMMUYECKON CBSI3U U TUIl KPUCTAIMYECKON PEIIETKH
BeleCcTBa C ONIOPOM Ha CXeMy.

[IporHo3upoBaTh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT UX CTPOEHUS IOC/e
npeJBapUTeJbHOTO pasbopa.

BricTpauBaTh pa3BEépHYTble MUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOM Ha
MHPOPMALMIO U3 YYeOGHUKA U CIPAaBOYHBIX MaTEPUAJIOB, TPAaMOTHO
KCII0J1b30BaTh U3y4eHHbIN NOHATUMHBIN alllapaT Kypca XUMHHU.

HWcnosib30BaTh pU BbINOJHEHUH YUeOHbIX 3aJJaHUI U B IIpolLecce
HCC/Ie[J0BATENbCKOM eI TeIbHOCTH HayYHO-NOMYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO COJlepKaHMUs, CIPAaBOYHbIe MaTepHUabl, pecypcbl UHTepHETa
0/l PYKOBO/,CTBOM IeJiarora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XMMHUYEeCKUX peaK i
(44)

Knaccudukanus XuMA4ecKUX peakjui [0 pa3IMuHbIM IPU3HAKaM
(1Mo 4KcIIy ¥ cOCTaBYy YYaCTBYIOIMX B peaKI[My BelLlecTB, *11o
Ten0BoMy 3P PeKTy, 10 U3MEHEHHIO CTETIEHeH OKUC/IEeHUs
XUMHMYECKUX 3JIEMEHTOB, 10 0OPAaTUMOCTH, 110 yYaCTHIO
KaTasu3aropa).*

*JK30- U IHA0TEPMHUUYECKHE PeaKIH, TEPMOXUMHYECKHE
ypaBHeHuA. [IoHATHE 0 CKOPOCTH XMUMHUYeCcKoH peakuuu. [lonsaTHe 0
rOMOTI'€HHBIX ¥ FeTePOreHHbIX peakuusx. [JoHsTHe 06 06paTHMBbIX
Y HeoOpaTHMbIX XUMHYECKUX peaKuusx. [IoHATHe 0 XUMUYECKOM
paBHOBecuH. PaKTOpBI, BAUAOLME HA CKOPOCTb XMMHUYeCKOM
peaKkLUU 1 I0JIOXKEeHHe XUMHUY€eCKOT0 paBHOBecus.*
OKHC/INTENBHO-BOCCTAaHOBUTE/IbHbIE PeAKIUH (371eKTPOHHBIN
6aJIaHC OKUC/IUTEbHO-BOCCTAaHOBUTEIBHOM peaKLUH).

JleMoHcTpanuu

1. 3aBUCHMOCTb CKOPOCTU XUMHUYECKON peaKLH OT Pa3JIMYHbIX
daxTopoB.

2. BosfelicTBHe KaTalM3aToOpa Ha CKOPOCTb XUMUYECKOH peaKIuu.
3. [lpuMepbl HEOGPATUMBIX U 0OGPATUMBIX peaKIUui.

4. CMeleHNE paBHOBECUSI XUMUYECKOW peaKIuU.

BoruucieHus
— KOJIMYECTBA BELEeCTBA, 06'bEMA U MacChl peareHTOB UJIH
NPOAYKTOB 10 ypaBHEHUSIM XUMHYECKUX peaKLi

PackpbIBaTbh CMbIC/I U3y4aeMbIX HOHATUH U MPUMEHATb 3TH NOHATUSA IPU
OIMCAaHUM CBOVICTB BellleCTB U UX IpeBpalleHHUi.

KnaccuduunpoBaTb XMMHUYECKHE PEAKLUH 110 PA3JIMYHbIM [IPU3HAKAM.

YcTaHaB/IMBaTh 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOH peaKLUH OT Pa3/IM4YHbIX
$axkToOpoB NOJA PyKOBOACTBOM YUUTES.

[IporHo3upoBaTh BO3MOXKHOCTH NIPOTEKAaHUA XMMHUYECKUX NIpeBpallleHuH B
Pa3/IMYHBIX YCI0BUSAX NOCJIe NPeiBapUTENbHON pabOThI.

OnpezenaTb OKUCIUTENb U BOCCTaHOBUTe b B OBP.

CocTaBJIAATh 3JIeKTPOHHBIHN 6ajlaHC peaKIuu.

[Ipon3BOAUTDL BEIYUCIEHHUA 10 XUMAYECKUM YPABHEHUSAM I10 aJITOPUTMY.

BeicTpanBaTh pa3BépHyThIe NMCbMEHHbBIE U yCTHBIE OTBETHI C ONIOPOM Ha
MHGOpPMALMIO U3 y4e6HMKa U CIIPAaBOYHbIX MAaTEPHAJIOB, TPAMOTHO
HCI0JIb30BaTh U3y4YeHHbIN NOHATUHHBIN aNlapaT Kypca XMMHUU 10ocje
npeJBapUTeJbHOTO0 CTPYKTyPUPOBaHUsl MaTeprala.

HWcnosib30BaTh NpH BBIOJHEHUH yUYeOHBIX 3a/laHUH U B ITporecce

HCCJIelOBATENbCKOH J1eATeIbHOCTH HAyYHO-NIONYISAPHYIO JIUTEPATypy
XUMHYECKOT0 CO/lep KaHusl, CIPaBOYHbIE MaTepHasbl, pecypcbl UHTepHeTa
10CJIe KOHCYJIbTALMH C T1e/1aroroM.
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Tema 2. JJIeKTpO/IMTHYECKas
Aucconyanusa. XuMu4eckme
peakny B pacTBoOpax

(84)

Teopus 3JIEKTPOSTUTHIECKON JTUCCOIUAUU. IJIEKTPOJUTHI U
He3JIEKTPOJIUTHI. KaTHOHBI, aHHOHBI. *MeXaHU3M JyccoUanuu
Bell[eCTB C Pa3JIMYHbIMU BUJJAMU XUMHUUECKOU CBsA3U. CTeneHb
auccouranuu.* CUIbHbBIE U CJIabble 3JIEKTPOJIUTHI.

Peaknuy noHHOro 06MeHa, YCI0BUS UX NPOTeKaHUs. IoHHbIe
ypaBHEHUsT peaKI[Hii.

XuMHYecKre CBOUCTBA KUCJIOT, OCHOBAaHUH U COJIel B CBETe
Npe/ICTaBJeHUH 00 3JIEKTPOJIUTHYECKOH Jucconanuu. Cpeaa
pactBopa. [lonsiTHe 0 ruApoIM3e coJielt.

KauecTBeHHbIe peaKIM¥ Ha KATUOHBI

Y aHUOHBI : XJIOPUJ-, 6POMUJL, HO3UJ-, CyIbdaAT-, Kap6OHAT-,
cuauKaT-pochaT- aHUOHbI, THAPOKCH/I-UOHbl KaTHOHBI aMMOHHUS,
MarHusl, KaJblys, aTIOMUHUS, XKesie3a 2+, 3+, [UHKa,
NPUCYTCTBYIOIIXE B BOAHBIX PACTBOPAX..

JleMoHCcTpanuu

JJieKTpUYecKas NIpoBOJUMOCTb PACTBOPOB BELIECTB; BUXKEHU e
HOHOB B 3JIEKTPUYECKOM II0JIE.

ONBITHI, UJUTIOCTPUPYIOLIME MPHU3HAKH IPOTEKAHHUsI peaKIui
MOHHOI'0 0OMeHa.

OnbITHI 10 ONpe/IeJIeHUI0 Cpeibl B pacTBOpax coJsiel (xaopuzaa
HaTpusl, Kap6boHATa HATPHs, XJIOPU/IA [IUHKA).

JlaGopaTopHble U NPaKTU4YeCKUe

pa6oThbl

JlabopaTOPHBIHA OMBIT:

Ne8Peaknuu HOHHOTO 0OMeHa B pacTBOpax 3JIEKTPOJIUTOB:
cyabdara megu(1l)

U 1EJI04H, KapboHaTa HaTPUSA U COJITHOM KUC/IOTBI, peaKLus

HeUTpanu3anuu Mex/y T'UIPOKCH/IOM KaTUsl U COJITHON KUCIOTOM.

Ne9. KauecTBeHHble peaKkLMn Ha MOHbI B pacTBOpe.
[IpakTHyeckas pabora:

Ne 1. PemreHne akcneprMeHTa/IbHBIX 33/1a4 110 TEMe.
BoiuucieHus

— 110 YpaBHEHUSIM XMMHUYEeCKUX peaKLi

PaCKprBaTb CMBICJI U3yYaeMbIX HOHHTHﬁ, a TAKXe CMbICJI TEOPpUH
3JIEKTPOJIUTUYECKON JUCCOLMALUY C ONTOPOX Ha CXEMBI.

OGBSCHATb NPUYUHBI 3JIEKTPONIPOBOJ -

HOCTH BOJHBIX paCTBOPOB C IIoOMoOLbIO NTeaarora.

CoCTaB/IAATh ypaBHEHUS JUCCOLMALIUM KUCJIOT, LeJI0Yel U coJled, TOHbIe
u COKpaH_léHHbIe HOHHbIE€ YPABHEHHA XUMHUYECKUX peaKLU/Iﬁ HUOHHOTO
oOMeHa.

[I1aHUPOBATH U OCYLIECTBJATH Ha MPAKTHKE XUMUYECKHE IKCTePUMEHTHI,
HpOBOAI/lTb HaGJI}OLLeHI/IH, AeJaTb BbIBOAbI 110 pe3yanaTaM SKCHepI/IMeHTa
MocJie NpeBapUTENbHON paboThI.

CiesioBaTh NpaBUIaM 6e30MacHON paboThI B JTa60paTOPUHU TPH
HCI0JIb30BAHUU XUMHUYECKOU MOCY bl U 060PYJOBaHUS N0, KOHTPOJIEM
nezjarora.

HpOI/IBBOLLI/ITb BBIYUCJIEHUA 10 XUMHUYECKUM ypaBHeHI/IHM.

BricTpanBaTh pa3BEépHYThIE NMCbMEHHbBIE U YCTHBIE OTBETHI C OIOPOY Ha
HHpOpMALMIO U3 Y4eOHHKA U CIPABOYHbBIX MAaTepHUaJIOB, TPAMOTHO
HCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN aNapaT Kypca XUMHUH 10CJIe
IpeJBapUTEJIbHOIO CTPYKTYpUPOBAHUSA MaTepHaa.

HWcnosib30BaTh NpH BBINOJHEHUH yUeOHBIX 3a/laHUH U B Tpolecce
HCC/Ie10BATEbCKOH 1esITeIbHOCTH HAYYHO-MOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJIepKaHUs1, CIPaBOYHbIe MaTepHaJbl, pecypchl UHTepHeTa
rmocJjsie KOHCyJII)TaL[I/II/I crnegarorom.

Paspen 2. HeMeTa/L1bl U UX cOeAUHEHUA (24 1)
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Tema 3. O61asa
XapaKTepuCTHKa XMMHU4YeCKUX
3sieMeHTOB VIIA-rpynnsl.
l'asorensl

(44)

06111251 XapaKTepUCTUKA rajoreHoB. 0CO6eHHOCTH CTPOeHUs
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JJIs1 HUX CTENEeHH
okucseHus. CtpoeHue U pU3nUecKre CBOMCTBA MPOCTHIX

Bell[eCTB — rajioreHoB. XMMHU4YeCKHe CBOMCTBA Ha MpUMepe xjiopa
(B3auMoJelcTBHE C MeTa/JIaMH, HEMeTa/lJIaMH (BOJOPO/IOM U
KucaopoioM),*mesnodamu*). XsmopoBomopo/. CosisiHasi KUCJIOTA,
XUMUYeCKHe CBOUCTBA, *nosiyyeHne®, npuMeHeHue. KauecTBeHHbIe
peakIMy Ha raJloreHu/I-uoHbL */[eiicTBHe XJI0pa U XJI0POBO0PO/ia
Ha OpraHK3M YesioBeKa.* BaxkHelne XI0pU/Abl M UX HAXOX/[eHUE B
npupo/e.

JleMoHCcTpanuu
BusieoMaTepuasibl: rajJloreHbl U UX COeJUHEHHUSI.
O6pa3Lbl XJI0PUJOB.

JlabopaTopHble U IPaKTHYeCKHE PaGoOThI
JlabopaTOPHBIHA OMBIT:

PacnosHaBaHMe XJIOPUA-HOHOB.

[IpakTHyeckas paboTa:

Ne 2. [TosryyeHue COJITHON KUCJIOThI, U3yYeHUe eé CBOMCTB.

BolruucieHus
10 YpaBHEHUAM XMMHUUYECKUX peaKL UK.

OGBACHATD 001I1Ie 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB HEMETAJIJIOB U UX
coelMHEHUH B IIpe/ies1ax MaJIbIX IepPHUO/IOB U IJIaBHBIX OAPYII
[leprouyecKoi CUCTEMbI XMMHYECKUX 3JIEMEHTOB C Y46TOM CTPOEHHS UX
aTOMOB C UCII0JIb30BAHHUEM CXEMBI.

XapakTepu3oBaTb GpU3UIECKHE U XUMHUYECKHE CBOMCTBA IPOCTHIX BELECTB
raJloreHoB (Ha IpHUMepe XJ10pa) U CI0KHBIX BellleCTB (XJI0pOBOLOPOAA,
XJIOpPU/IA HATPHUSA), CIIOCOOBI UX MOJIyYeHUs], IPUMEHEeHHe U 3HaYeHHe B
HPUPO/ie U )KU3HU YesI0BeKa NI0C/Ie CTPYKTYPUPOBaHHUsI MaTepHasa.

OnpenesisaTh raJoreHUA-HOHBI B pacTBOPE C UCIOJIb30BaHUEM TaOIUIIbI
"XapaKTepHble peaKI[M{ HAa aHUOHBI".

[I1aHupOBaTB U OCYILECTBJIATD HA MPAKTHKE XUMUYECKHEe IKCIIEpUMEHTHI,
HPOBOAMTH HAGJIIOI€HUS, [1e/1aTh BbIBOABI 10 pe3yJIbTaTaM 3KCIIEPUMEHTA
nocJie npe/iBapuTebHON paboThI.

Tema 4. O6mas
XapaKTepUCTHKa XUMHYeCKHX
asemeHTOB VIA-rpynnsl Cepa
U eé coeguHeHu (5 4)

O6u1as xapakTepucTUKa 31eMeHTOoB VIA-rpynnel. Oco6eHHOCTH
CTPOEHUSI ATOMOB 3THX 3JIEMEHTOB, XapaKTepHble /151 HUX CTeleHU
okucseHus. CTpoeHue U PpU3nUecKre CBOMCTBA TPOCTHIX

BelleCTB — KUCJI0PO/a U CepBI.

AnnotponHble MogUPUKALUU KUCI0POJA U cepbl. XUMUUECKUE
CBOMHCTBA cepbl. B3aumoeicTBre c HeMeTa/lJlaMU - BOJOPOOM U
KHCJIOPOJIOM, MEeTaJ/IJIaMH, KOHLLEHTPUPOBAHHBIMU a30THOM U
cepHo# kucsoTaMu. CepoBoJiopo/, CTpoeHue, PU3NIECKHe

O0BACHATH 00I[ME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/ieMeHTOB VIA-
TPYNIbl U UX CO€JUHEHHNH
C y46TOM CTPOEHHS UX aTOMOB C OTIOPOH Ha cxeMy "U3MeHeHHe paZiycoB B
noArpymnmnax".

XapaKTepHu3oBaTb pU3UYECKHEe
Y XMMHUYeCKHe CBOWCTBA NPOCTOrO0 BelleCcTBa cepbl U €€ COeJMHEeHUN
(cepoBOZOpPO/IA, OKCUOB CEPBI, CEPHOM KUC/IOTBI, Cy/1bYATOB), CIOCOOLI UX
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Y XMMUYeCcKHe CBOHUCTBaA (KHUCIOTHBIE M BOCCTAHOBUTE/bHBIE).
OKcHABI cepbl KaK NpeJCTaBUTENN KUCTOTHBIX OKCUZ0B. CepHas
KHCJIOTa, PU3NYECKHEe U XMMUYECKHe CBOMCcTBa (061ue KaK
NpeJicTaBUTEIS KJIacca KUCJAOT U *cneundpuyeckue®*), npuMeHeHUe.
CepHHUCTas KUCJIOTA.

*XMMUYeCKHe peaKny, Jiexalre B 0OCHOBE MPOMBILIIEHHOTO
crnoco6a noJiy4yeHus: CEpHOH KUC/IOThI. AllapaThl M IPOTEKaloL1e B
HUX Ipolecchl (Ha pUMepe NPoU3BOJCTBA CEPHON KUCIOThI).*
CoJiv cepHO¥ KHCJIOTBI, KaueCTBEHHAs peakIjys Ha Cy/1bdaT-HOH.
HaxoxxzeHue cepsl ¥ eé coeJuHeHHUH B mpupoje. *XruMuyeckoe
3arpsi3HeHHe OKpY»XKaroleil cpe/ibl COeIMHEHUSAMH CephI
(KUCIOTHBIE JOX/AH, 3arpsi3HEHHME BO3/[yXa U BOJLOEMOB), CIOCOGEI
€ero npeAoTBpaleHus.*

JleMoHCcTpanuu

Kosuneknuu (BujieoMaTepuasbl): cepa v €é coeIMHEeHUSI.
OGyrJyiMBaHMe caxapa NoJ IefiCTBHeM KOHIeHTPUPOBAHHOM CEpHOU
KHUCJIOTBI.

JlabopaTopHble U IPaKTHYeCKHEe paGoThI

JlabopaTopHbI€E OIBITHI:

O6Hapy»xeHHe cy1baT-HOHOB.

B3auMogelicTBre pa36aBeHHON CePHOM KUCIOTHI C IIMHKOM.
BoeruucieHus

10 YPaBHEHHUSIM XMMHUY€ECKUX PeaKI1i

MOJIyYeHHUs], TPUMeHeH e U 3HaYeHHe B IPUPOJe U )KU3HHU YesloBeKa C
ONOPOH Ha CXEMY U IJIaH.

OnpefensTh HaU4YKe CyJIbdaT-HOHOB B pacTBOPeE.

OOBACHATD CYLHOCTb 3KOJIOTHYECKUX MPOGJIEM, CBSI3aHHBIX C TepepaboTKOM
CoeJJMHEHUH cepbl IOCJIe CTPYKTYPUPOBaHUS MaTepHasa.

[Is1aHUPOBATE M OCYLIECTBJIST HA MPAKTHKe XUMHUYeCKHe 3KCIIePUMEHTEI,
HNPOBOAMTH HAGJII0/I€HUs, [Ie/1aTh BbIBOABI 10 pe3yJIbTaTaM 3KCIIePUMEHTa.

CieioBaTh NpaBUIaM 6e30MacHOM paboThl B JIaG0paTOPUU NPU
HCI0JIb30BAaHU M XMMHYECKOH NOCY /bl U 060pY/A0BaHUS MO/, PYKOBOJCTBOM
nejarora.

[Ipou3BOANUTE BBIYMCJIEHHSA 10 XUMUYECKUM yPAaBHEHUAM I10 aITOPUTMY.

Hcnosb30BaTh NPU BHINOJHEHUH Y4eOHbIX 33JaHUN TEKCThI y4e6HHUKa,
CrpaBoYHble MaTepHalbl (IlepuoUYECKyI0 CHCTEMY XUMUYECKHX
aseMeHTOB /I. U. MeHeseeBa, TabIMIy PaCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U COJIel B BOJIe, 3JIeKTPOXUMHUYECKUH PAJ| HaNpsKeHU i
MeTaJLJIOB).

Hcnos1b30BaTh IIPU BbINOJHEHUH YYEOHBIX 33/JlaHUH U B IpoLiecce
HCC/IeZ,0BATEIbCKOH JiesiTe/IbHOCTH HayYHO-TIONYJISIPHYIO0 JIMTEPATYPY
XUMHUYECKOT0 COJlep>KaHH s, CIpaBOYHbIe MaTepHaJibl, pecypcbl UHTepHeTa
H0cJIe KOHCYJIbTAaLlMH C IIeJaroroM
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Tema 5. O6mas
XapaKTepUCTHKa XUMHYeCKHX
3JieMeHTOB VA-rpynnsl. A30T,
docdop u ux coeguHEeHUA

(74)

O6u1as xapaKTepucTHKa 3/1eMeHTOB VA-rpymnbl. Oco6eHHOCTH
CTPOEHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe J/Is HUX CTeNeH!
OKHCJIEHHUS.

A3ort, pacnpocTpaHeHue B IpUpPoAe, GU3UYECKUE U XUMUYECKHE
cBoicTBa. KpyroBopoT a3oTa B npupoje.

AmMMuak, ero pusnyeckre U XUMHUYECKH e CBOUCTBA, OJIydeHHe U
npuMeHeHue. CoJiM aMMOHHS, UX U3UYECKHe U XUMHYECKHe
CBOWCTBA, NpUMeHeHUe. KayecTBeHHas peakuys Ha HOHbl aMMOHHUSI.
A30THas KUCI0Ta, eé pU3nyecKre U XUMUUECKHe CBOMCTBA (06Lue
KaK Ipe/ICTaBUTEJIs KJIacca KUCJIOT U *cnenuuryeckre™).
*A3oTHCcTas KMCI0Ta. Mcrosib30BaHME HUTPATOB U COJIeH aMMOHUSA
B KaueCTBe MUHEepPaJbHbIX YA06peHui.*

XUMHYECKOE 3arpsi3HEHNEe OKPYKaloIEeH Cpe/ibl COeIMHEHUSIMU
a3oTa (KUCJIOTHBIE JOXKAH, 3arpsI3HeH e BO3/yXa, I0YBLI U
BOJIOEMOB).

®docdop, *annoTponHsie Moaudukanuu bochopa*, dusuveckue u
XUMHYECKUE CBOWCTBA.

Okcug docodopa(V) u pochopHas kucaoTa, pusndeckue U
XUMHUYECKUE CBOUCTBA, *nosiyyeHre.* *KauyecTBeHHas peakius Ha
docdaT-noHbL*

*WUcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPATbHBIX Y 0OpeHUM.*
3arpsisHeHUe NPUPO/HBIX BOJL0EMOB pochaTamMu.

JleMoHCcTpanuu
Kosnexknuu: pocdop U ux coeJuHeHHUS.
B3auMogelicTBHe KOHLIEHTPUPOBAHHOW a30THOW KUCJIOThI C Me/bIO.

JlaGopaTopHble U NPAaKTUYeCKHe PaGoThl

JlabopaTopHbI€E OIBITHI:

1. BsauMo/ielicTBME coJiell aMMOHUS C IIEN0YbIO.

2. 0O3HaKOMJIeHHEe ¢ 06pa3jaMHy a30THBIX U pocPOpHBIX yA0OpEeHHH.
[IpakTHyeckas paboTa:

Ne 10. [TonyyeHue aMMUaKa, U3y4eHHe ero CBONCTB.

BoruucieHus
110 ypaBHEHUSIM XUMUYECKUX peaKLUi

OOBACHATH 001[Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 371eMeHTOB VA-
TPyNIbl U UX COeJUHEHUH € y4ETOM CTPOEHHsI UX aTOMOB.

XapakTepu3oBaTh GU3NYECKHE U XUMUYECKHE CBOWCTBA NPOCTHIX BELIECTB
asorta u ¢pocdopa 1 UX coeJMHEHUH (aMMUaKa, CoJIel aMMOHUS, a30THON
KHUCJIOTBI, HUTPATOB, okcua docdopa(V) u pochopHoit KucI0THI,
docdaToB), ciocoOb!I UX MOTyYeHUs], TPUMEeHEHY e U 3HaYeHUe B IPUPO/ie
Y JKM3HU YeJIoBeKa C UCI0JIb30BaHUEM CXEMBI.

OnpezenaTb MOHBI aMMOHHUS U pocdaT-HOHBI B paCTBOPE C UCI0JIb30BAHUEM
TabauLbl "XapaKTepHble peaKMX Ha KATUOHBI U aHUOHBI".

OGBACHATD CYIHOCTD 3KOJIOTMYeCKHUX MP06JIeM, CBI3aHHBIX C HAXOXKeHUEeM
coeiMHEHUH a3oTa U pochopa B OKpYyKarolLel cpeje.

[lnaHMpOBATh U OCYLECTBAATH HA PAaKTHKe XMMUUYeCKHe IKCIIepUMEeHTHI,
NpPOBOANUTH HabGJII0/leHHUs], ieJ1aTh BbIBOJbI 10 pe3y/IbTaTaM 3KCIepu-MeHTa.

CnenoBaTh NpaBU/IaM 6e30MacCHON PaboThI B JIaGOpaTOPHU NPU
HCMO/Ib30BAHUH XMMHUYECKOH MOCYbl U 060py0BaHUA.

[Ipon3BOANTE BBIYHUCIEHUSA 10 XUMUYECKUM YPAaBHEHUSIM.

Hcnosib3oBaTh NPU BbINOJHEHUH yUeOHBIX 3alaHUH TeKCThI yueOHUKa,
CIIpaBOYHble MaTepHabl (IepUOANYECKYI0 CHCTEMY XUMHAYECKUX
asneMeHTOB /I. U. MeHesieeBa, TabIMIy paCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJjiell B BOJe, 3JIeKTPOXMMUUECKU U psAJ HapsXKeHU I
MeTaJLJIOB).

HWcnosib30BaTh NpU BbINOJHEHUH yUe6OHBIX 3a/laHUM U B poliecce

HCCJIelOBATENbCKOH J1eATeIbHOCTH HAyYHO-NIONYISAPHYIO JIUTEPATy Py
XUMMYECKOTO CO/leprKaHHUsl, CIPAaBOYHbIE MaTepHaJbl, pecypcbl UHTepHEeTa

IocJie KOHCyJIbTallMH C reJarorom

Tema 6. O61as XxapaKTepuc-
THKa XUMHU4YeCKHX 3/IEMEHTOB
IVA-rpynnsl.

Yriepoj v KpeMHHMHA U UX

Yriepon, ansoTponHble MOAUPHUKALUK TPpaduT, alIMas.
B3anMo/elicTBHE C MeTa/lJIaMH, HEMETAJLJIaMH,
KOHIIeHTPUPOBAHHBIMU a30THOU U CEPHOU KHUCJIOTAMH,
pacnpocTpaHeHHe B IpupoJie, PU3UveCcKre U XUMHAYeCKHe

O6BACHATD 0061I1e 3AKOHOMEPHOCTH B U3MEHEHHUH CBOKCTB 3J1eMeHTOB IVA-
IPYINIBI U UX COEIMHEHUH C yYETOM CTPOEHHS UX ATOMOB.

XapakTepu3oBaTh GU3NYECKUE U XUMUYECKHE CBOWCTBA NPOCTHIX BELECTB
YIJIEPO/ia U KPEMHHUS U UX COeIMHEHUH (OKCH/0B yTIepo/ia, yroJbHON
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coeIUHEeHUsA CBOMCTBA. AACOp6L[I/IH. prI‘OBOpOT yrJjiepoza B npyupoze. KHCJIOTHI, Kap6OHaTOB, OKCUa KpeMHHUHA, erMHHeBOﬁ KHCJIOTHI,

(84) Okcu/ibl yrieposia, ux pusndecKre U XMMHUYeCKHe CBOUCTBA, UX CUJIMKATOB), CIOCOOBI UX MOJIyYeHH s, IPUMeHeHHe U 3HaYeHUe B IPUpoZe
JlefiCTBYe Ha XXUBble OPraHU3MBbI, TOJIyYeHHEe U TPUMEHEHHE. 1 )KU3HU YeJIoBeKa.
*JKoJioruyecKue nNpobJieMbl, CBSI3aHHBIE C OKCU/IOM yriepoga(1V); OnpefensiTb KApOOHAT- U CUJIMKAT-
TUII0TE3a IJI06aIbHOTO MOTENJIEHUS KJIUMATa; TapHUKOBBIN HOHBI B pacTBOpe.
adpoekr.* OOBACHATH CYI[HOCTb 3KOJIOTHYECKHUX MMPO6JIEM, CBI3aHHBIX C HAX0XK/IeHHEeM
YrosibHasi KUCIOTA U €€ CoJIU, UX GU3NYecKre U XUMUYEeCK1e YIJIEKHCJIOTO Ta3a B OKpyKawlel cpefe.
CBOMCTBA, NOJIyYeHUe U puMeHeHUe. KauecTBeHHast peakuus Ha UnmocTpupoBaTh B3aMMOCBSI3b HEOPraHUYeCKUX COeIMHEHUH yTyiepoa U

KapOOHAT-UOHBL
*TlepBoHava/IbHbIE MOHATHsI 06 OpraHUYECKUX BelleCTBaxX Kak o
COeZIMHEHUSIX YTJIEPO/ia: 0COGEHHOCTH COCTaBa U CTPOEHHS.

OpraHUYECKHX BelleCTB 104 PYKOBOACTBOM YUUTEJIA.
HJIaHI/IpOBaTb " OCYLIECTBJIATH HAa NPAKTHKE XUMHUYECKHEe 3KCIIEPpUMEHTHI,
NpoOBOAUTDB Ha6J'IIO,C[eHI/IH, A€JIaThb BbIBOJbI I10 P€3yJ/IbTaTaM 3KCIIEPHUMEHTA

[ToHsiITHE 0 6UOJIOrMYECKH BaXKHBIX BEleCTBaX: XKUPaAX, OesKax,
yryieBojiax. MaTepuaibHOe eIUHCTBO OPTAaHUYECKUX U
HeOpraHUYeCKUX COeIMHEeHUn.*

*KpeMHUH, ero pusnyeckre U XUMUYeCKHe CBOHCTBA (Ha mpuMepe
B3aMMO/IeHCTBUS C METAJIAMU U HeMeTaJlJIaMu ), TOJIy4eHH e U
NpUMeHeHHeE B 3JIeKTpOHUKe.*

*CoenuHeHUs] KpeMHHUs B npupoje. O611e npeAcTaBaeHus1 06
okcuze kpeMHus(1V) u kpeMHHeBOM KucaoTe. CUITMKATBI, UX
HCI0JIb30BaHUE B OBITY, MeAUIVHE, TPOMBIIJIEHHOCTH.
BakHelilIMe CTPOUTE/NbHbIE MaTepHUAJIbl: KEPAMHUKA, CTEKJIO,
LleMEHT, GETOH, eJie300eToH. [Ipo6sieMbl 6€30MacHOTO
HCII0JIb30BaHUS CTPOUTEJbHBIX MAaTEPHUAJIOB B TOBCEIHEBHOU
KU3HU.*

JleMoHCcTpanuu

Mojeu KpUCTaJIMYeCKUX pelIETOK ajiMa3a, rpaduTa, MOJIEKYJIbl
bynepena.

Anicopbuusi pacTBOPEHHBIX BEllleCTB aKTUBUPOBAHHbBIM YTJIEM.
[IpoTuBoras.

BuseoMarepuasbl: CUJIMKaTHAs IPOMBIILJIEHHOCTb.

Mojesu MoJIeKYJ1 OpraHUY€eCKUX BelleCTB.

JlabopaTopHble U IPaKTHYEeCKHE PaGoOThI

JlaBopaTOpPHBIH ONBIT:

KayecTBeHHas peakius Ha Kap6bOHAT-HOH.

[IpakTHyeckue paboThl:

Ne 11. [TosiygeHHe yrIeKUCI0TO ra3a U u3y4eHue ero CBOMCTB.
KayecTBeHHas peakius Ha KapbOHAT-HOH.

Ne 12. PemreHne akcnepvMeHTa/IbHBIX 33/1a4 110 TeMe «HemeTasLibl».

BoruucieHus
110 ypaBHEHUSIM XMMUYECKUX peaKLUH, ec/id OJJMH U3 peareHToB
JlaH B BH/Jle BOJHOT0 pacTBOpPa C U3BECTHON MaccoBOH AoJieil.

nocJjie npeJBapuTeJbHON paboThI.

CiefoBaTh NpaBUIaM 6e30MacHOM paboThl B JIaG0paTOPUU NPU

HCI0JIb30BAHUHM XUMHYECKOH NOCY /bl ¥ 060pY/I0BaHHUS.

Hcnosb3oBaTh IIPpX BbIIIOJIHEHHUH y‘{e6HbIX 3a,aaHm71 TEKCThbI y‘{e6HI/IKa,

CrpaBo4YHble MaTepHalbl ([leproUYeCcKyt0 CHCTEMY XUMHUYECKHX
asieMeHTOB /I. U. MeHze1eeBa, TaGIMLYy paCTBOPUMOCTH KHUCIIOT,
OCHOBaHUH U CoJIed B BOJE, 3JIEKTPOXUMUUECKUU P/l HAPSXKEH N
MeTaJ/lJIOB) NOcJie KOHCY/IbTaluH C eJaroroMm.

HWcnosp30BaTh NpU BLINOJHEHUH YYeOHBIX 33JlaHUH U B ITpoLiecce
HCCJIEZl0BATENbCKOH J1eATeIbHOCTH HAYYHO-TIONYJISIPHYIO JIMTEPATYPY
XUMMYECKOTO COJIeprKaHHUsl, CIPAaBOYHbIE MaTepHaJbl, pecypcbl UHTepHEeTa

mocJjie KOHCyJIbTallUMU C megaroroMm.

Pasges 3. MeTa/uibl M UX coeguHenus (20 )
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Tema 7. O61Me cBOiicTBa
MeTaJ/l/IoOB
(44)

00611128 XapaKTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJ/IJIOB Ha
OCHOBAHUHU UX NoJiokeHU4 B [lepuoguyeckoil cucTeMe XUMUYECKUX
asieMeHTOB /l. U. MeHienieeBa U cTpoeHUs: aTOMOB. CTpoeHue
MeTaJlJI0B. MeTa/inyecKas CBSI3b U MeTa/JINYecKasi
KpHUCTa/lIN4ecKas pelléTKa. JJ1eKTPOXUMUYECKUN pAL,
HanpspKeHUH MeTa/ioB. Pu3nyecKkre U XUMUYeCKHe CBOMCTBA
MeTa10B. *0611Me crioco6bl NoJyYeHUs MeTasIoB. [loHsaTHE O
KOPPO3HU METAJIJIOB U OCHOBHBIE CIIOCO6BI 3aI[UThI OT KOPPO3UHU.
CrniaBsl (CTajib, YYTYH, JIOPAIIOMHUHUH, OpOH3a), UX IPUMEHEHHE B
OBITY U TPOMBIIIJIEHHOCTH.*

JleMoHCcTpanuu

O3HakoMJIeHHE € 06pa3laMy MeTaJlJIOB U CILJIABOB, UX
bU3nMYeCKUMHU CBOHCTBAMU.

Mojesu KpUCTaIMYeCKUX PEelIETOK METAJLJIOB.
Bujieomarepurasbl: KOppO3Us METAJLIOB.

JlaGopaTopHble U NPaKTUYECKHE PaGOThI

JlaGopaTopHbI€e OIbITHI:

O3HaKoMJIeHHE ¢ 06pa3LaMH CIJIaBOB METAJIJIOB.

3aBUCUMOCTb CKOPOCTH PeaKI[Mi MeTa/l1a C KHCIOTOU OT IPUPO/bI
MeTasLIa.

BbruucieHus
— I10 YpaBHEHUSAM XUMHUYECKUX PeaKLui, eC/id OJJMH U3 peareHToB
COJZIEP>KUT NIPUMeCH

PaCKprBaTb CMBICJI U3yYaeMbIX MOHATHH U NPUMEHATDb 3TU NOHATHA NIPpU
ONMCAaHUH CBOHCTB BeleCTB U UX NpeBpalleHH.

OGBSACHATD 061IKe 3aKOHOMEPHOCTH B U3MEHEHUH CBOVCTB 3JIEMEHTOB-
METaJIJIOB U UX COE‘AI/IHeHl/Iﬁ C y‘{éTOM CTPOEHHA UX ATOMOB.

XapakTepu30BaTb CTPOEHHE METAJLJIOB, 0011e PU3HIECKUE U XUMUYECKUE
CBOMCTBA MeTAJJIOB.

XapakKTepHU30BaTh 001He CIOCOObI NOJYYEHH META/JIOB TOCJIEe
CTPYKTYpPUPOBaHUS MaTepHasa.

CnenoBaTh NpaBU/IaM 6e30MacCHON paboThI B J1IabOpaTOPUU NPU
HCII0JIb30BAHUH XUMHYECKOU Iocyanl 1 060py,[[0BaHI/IH.

[Ipon3BOANTH BLIYHUCIEHUS 10 XUMUYECKUM YPaBHEHHUSAM.

HWcnosib30BaTh NpU BBIMOJIHEHUH yUeGHbIX 3a/IaHUH TEKCThI yYeGHHUKa,
cnpaBoyHble MaTepuasbl ([lepuoaUYecKy0 CHCTEMY XUMUYECKUX
asneMeHTOB /I. U. MeHesieeBa, TabIMIy paCTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U coJIed B BOJE, 3JIEKTPOXUMUUYECKUH Pl HalpsSXKeHUH
MeTaJLJIOB).

HWcnosib30BaTh MpH BbIMOJIHEHUH yueGHBIX 33/IaHUH U B Tpoliecce
HCCIe/I0BATENbCKOH JeATEeNbHOCTH HAYYHO-OMYJISPHYIO JIUTEPATYPY
XUMHYECKOTO COJiepKaHUs, CIpaBOYHbIe MaTepHaJbl, pecypchl MHTepHeTa
MOCJIe TIPe/IBapUTENbHON KOHCY/IbTALlUY C IearoroMm
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Tema 8. BaxkHeimue
MeTa/Ibl U UX COeAUHEeHMS
(16 4)

[llenounbie MeTasbl. [losioxxeHue B [lepuoguyeckoit cucreMe
XUMUYeCcKHX 31eMeHTOB /I. . MeHiesieeBa, CTpOeHUE aTOMOB.
HaxoxxzieHue B mpupo/e.

dusnyeckre U XUMHUYECKHE CBOMCTBA (Ha pUMepe HATPUS U
KaJusi). OKCU/Ibl U TUAPOKCH/IbI HATPUS U Kanus. [IpumeHeHue
IIeJIOYHBIX METAIJIOB U UX COEIUHEHUH.

llles104HO3eMeNbHBIE METAJJIbl MarHUH U KaJbIIUH, CTpOEHHE
atoMoB. [TosioxkeHue B [leproandecKoil cucTeMe XUMUYECKUX
asnieMeHTOB /. U. MeHnpiesieeBa. HaxoxeHue B npupoze.
dusnyeckre U XUMHUYECKHE CBOMCTBA. BaxkHelH1IMe coeIMHEeHUs
Kanblus (OKCUJ, TUAPOKCHZ, coun). *XKECTKOCTb BOZBI ¥ CIOCOGHI
eé ycTpaHeHUs1.*

Amomunuii. [TonoxeHue B [lepuoguueckoi cucTeMe XUMHUYECKUX
asieMeHTOB /. U. MeH/iesieeBa, cTpoeHUe aToMa. HaxoxieHue B
npupojie. Pusndeckrie U XMMUYECKHE CBOMCTBA. AMPOTEpHbBIE
CBOMCTBA OKCHUJA U TUIPOKCUAA.

2Keneso: coctas, cBoicTBa U nosiyuenue. [losioxeHue B
[lepruoanyecKoii cucTeMe XUMUYECKUX 3JIEMEHTOB

JI. . MeHpeneeBa, ctpoeHre atoMa. Haxox/ieHre B mpupo/ie.
dusnyeckre U XuUMHYecKHe cBOHCTBA. OKCH/IbI, THPOKCUABI U COJTU
xese3a(ll)

u xkene3a(lll).

JleMoHCcTpanuu

BsaumMogelicTBUe HAaTpUA C BOJOM.

OkpamuBaHue IJIAMEHU HOHAMU HaTPHs U KaJlus.
OkpamuBaHue NJIaMeHU HOHAMU KaJIbLIMSL.
B3auMojelicTBUe OKCH/a KaJlbLUs C BOJOM.
BuzpeoMarepualsibl: TopeHHe XeJjie3a B KUCJI0PO/Jie U XJIope.

JlaGopaTopHble U IpaKTUYeCKHe paGoThl
JlaGopaTOpHBIE ONBITHI:

O3HakKoMJIeHHE € 06pa3laMu aJIIOMUHHUS U eT0 CIJIaBOB.
AmoboTepHbIe CBOMCTBA F'UPOKCU/IA ATIOMUHUS.
KauecTBeHHble peaKLIUU Ha UOHBI XKeJie3a.
[IpakTH4eckre paboThI:

Ne 13. PewteHue aKcliepuMeHTa/IbHBIX 3a/la4d 110 TeMe «MeTaJsLbI».

BoruucieHus
[0 ypaBHEHUSIM XUMHUYECKUX PeaKLIUH.

OGBSACHATD 06IIMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIEMEHTOB-
MeTaJlJIOB B TPYMNIAaX U UX COeJUHEHHUH € Y4€TOM CTPOEHHS UX aTOMOB.

XapakTepu30BaTh GU3MUECKHE U XUMUYECKHEe CBOWCTBA NPOCTHIX BELLECTB
METAaJIJIOB U UX COeJMHEHUH (OKCU/ 0B, TUIPOKCUIOB, COJIel) C OOpoH Ha
CXeMy, CIOCOGBI UX IOJIy4eHHs], TIPUMeHeHHe U 3Ha4eHNe B IPUPO/ie U XKU3HU
YeJiOBeKa.

PacnosHaBaThb C MOMOLIBIO KaYeCTBEHHBIX PeaKLMH HOHbI METAJIJIOB (MarHus,
KaJlbliysl, aJIIOMUHUS, IUHKA, XKeJsie3a (2+), xkese3a (3+), Mmeau (2+) c
HCI0/Ib30BaHKeM Tab U1kl "XapaKTepHble peaKkI[My Ha KATHOHBI".

[l/1aHUPOBATE M OCYLIECTBJISATh HA MPAKTHKE XUMHUYECKHe 3KCIIeEPUMEHTEI,
HNPOBOAMTD HAGJII0/IeHHs, [Ie1aTh BbIBOABI 10 pe3yJIbTaTaM 3KCIIePUMeHTa.

CnepoBaTh NpaBUaM 6e30nacHON paboThl B J1aGOpaTOpUHU IPU
WCNO/Ib30BAaHUH XUMHYECKOU NMOCYAbl U 060PYAOBaHHUS.

[Ipon3BOAUTH BLIYUCAEHUS [0 XUMUYECKUM YPaBHEHHUSAM.

BeicTpanBaTh pa3BépHyThIe NMCbMEHHbBIE U YCTHBIE OTBETHI C OTIOPOX Ha
MHPOpMaALMIO U3 y4eOHHKA U CIPaBOYHbIX MaTepHUaJIOB, TPAMOTHO
HCI0JIb30BaTh U3y4YeHHbI NOHATUNHBIN aNapaT Kypca XMMHUU.

Hcnosb3oBaTh NPU BbIOJIHEHUH y4eOHBIX 3alaHUH U B IIpoliecce
ucceloBaTelbCKOM JleATeIbHOCTH HAyYHO-TIONYJIAPHYIO IUTEPATYPY
XMMHYECKOT0 COZiep>KaHHus, CIpaBOYHbIe MaTepHaJbl, pecypcbl MHTepHeTa
nocJie npeiBapyTeJbHON KOHCY/IbTAllUH C IeJaroroM

Pa3ges 4. XuMusa 1 oKpyxkawias cpeja (3 4)

Tema 9. BemectBa u
MaTepuaJIbl B )KU3HU
4YesI0BeKa

*HoBble MaTepHasibl U TEXHOJIOTHM. BelljecTBa M MaTepHuaJibl B
NOBCeJJHEBHOM >KM3HU YesloBeKa. XMMUS U 3/10poBbe. bezonacHoe
HCI0JIb30BAHME BEIeCTB U XUMHUYECKUX PeaKLUH B OBITY.

XapaKTepu30BaTh POJIb XMMHUU B Pa3/IMYHbIX chepax AesaTeJbHOCTH JI0JeH,
OCHOBHbIE BEleCTBA U MaTepHaJIbl, IPUMEHSIEMBbIE B )KU3HU COBPEMEHHOI'0
JeJI0BeKa.
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(3 ‘-I) HpHpOﬁ[HbIe HWCTOYHHUKH YyTJI€EBOAOPOAOB (yl"OJIb, le/IpOI[Hbe/’I ras, O6BACHATD yciaoBuda 6€e30MacCHOT0 UCI0JIb30BaHMUS BeleCTB U XUMHUYECKHUX

HedTb), MIPOAYKTHI UX ePepabOTKH, UX POJIb B OBITY U peakiuii B GbITY.

IPOMBIILIIEHHOCTH. AHanu3upoBaTh U KPUTHYECKH OLEHUBATh HHGOPMALUIO O BAUSHUU
OCHOBBI 3K0JIOTHYECKON IPaMOTHOCTH. XUMUY€eCKOe 3arpsisHeHue [IPOMBIIIIEHHOCTH, CeJIbCKOT0 X035IUCTBA, TPAHCIIOPTA U JP. HA COCTOSIHUE
OKpy»Kalolel cpesibl (IpesiesbHO J0NyCTUMas KOHLEHTpalus OKpY’Kalollel cpesbl.

BeuectB — [1JK). YMeTb 0Ka3bIBaThb MEPBYI0 MOMOIIb IPU XUMUYECKUX 0XKOT'aX U OTPaBJIEHUSX.
PoJIb XUMUH B pelLlIeHHUH IKOJOTHYECKHX po6ieM.* [IpyHHUMATh y4acTHe B 06CYX/IeHUH PO6IeM XUMUYECKOH U 9KOJIOTHYeCKOi

HaInpaBJIeHHOCTH, BbICKa3bIBaTh CO6GCTBEHHYO NTO3UIIUIO 10 Tpob/ieMe U
npejJjaraTb BO3MOXKHbIe IyTH eé pelleHHs ¢ ONIOpoH Ha UHPOPMALIUIO U3
y4eOHMKA U CIPaBOYHbIe MaTepHaJbl, pecypcbl UHTepHeTa.

[Ipu paspaboTke paboyeill HmporpaMMbl B TEMaTHYEeCKOM IJIAHUPOBAHUU [OJ/KHbI ObITh YYTEHbl BO3MOXXHOCTHU MCHOJb30BaHUSI 3JEKTPOHHBIX (LHUPPOBBIX)
06pa3oBaTeJIbHBIX PECYPCOB, ABJSIOLUXCA yYeOHO-METOJUYECKUMHU MaTeprUasaMy (My/1bTHMeJUHHbIE IPOrPaMMBbl, 3JIEKTPOHHbIE yUeGHUKH U 3aJaYHUKH, 3JIEKTPOHHbBIE
6106/IM0TEKH, BUPTYa/bHble J1a60paTOPHUH, UT'POBble MPOrpaMMbl, KOJIJIEKLIMM LHUPPOBLIX 06pa30BaTe/lbHbIX PECYPCOB), UCNOJIb3yeMbIMU /iJIsI 0OYYeHHUs] U BOCOUTAHUSA
pas3JIMYHBIX [PYIIN N0J1b30BaTeseH, Ipe/iCTaBJeHHbIMU B 3JIeKTPOHHOM (LippoBOM) BU/e U peau3yLMMU AuAaKTHYeckue Bo3MokHOCTH UKT, co sep>kaHue KOTOpbIX
COOTBETCTBYET 3aKOHOATENIbCTBY 06 06pa3oBaHUU.

2-il BApMAHT
TEMATHYECKOE INTAHUPOBAHHUE

Bropoii BapuaHT npuMepHOro TEMaTUYECKOro IUIAHUPOBAHUS HCHOJb3yeTcs, eciu oOydaromuecs ¢ 3[IP momydarot
oOpa3oBaHueE B OTAEIBHOM Kilacce. B TaHHOM BapuaHTe Mpeiaraercs:

- U3y4eHHe MaTepralia KpyImHbIMH OJIOKaMU;

- onepeskaroliee 00yueHue;

- BOBMOXKHOCTh MPUMEHEHHUS 3HAHUH B PAa3IMYHBIX YCIOBUAX (MIEPEHOC 3HAHUH 110 aHAJIOTHH OT OOIIMX CBOMCTB Pa3TMUHbIX
KJIACCOB BEMIECTB K OOIIUM U CHEU(PUIECKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIMUYMBAET JOJIO CAMOCTOSTEIBHOCTH
00y4Yarolmuxcs MpyU U3y4eHUU HOBBIX TEM.

CobOmtomaercss  JIOTMKAa  WM3y4YEHUsS  BEIIECTB —  CBOWCTBA  BEIIECTB  OMPENENSAIOTCS  CTPOCHHEM  aTOMOB,
ANEKTPOOTPULIATETLHOCTHIO, XUMUYECKON CBSI3bI0 M CTPYKTYpPOM BEIIECTBA, B YACTHOCTH, THIIOM KPUCTANIMYECKHUX DPEIIETOK.
(Tembl: cTpoeHue aToMa, CTPOEHHKE BEIIECTBA, BAXKHEHIITNE IPEACTABUTEIU MPOCTHIX U CJIOKHBIX BEIIECTB, XUMUYECKHUE PEAKIUN).

N3meHenune miaHupoBaHus MO pas3jiesiaM U TeMaM COCTOUT B CIIEAYIOIIEM:

- U3y4€HHE OCHOBHBIX BOMPOCOB HEOPTAaHUYECKOW XUMUM OCYIIECTBISECTCS B 8 Kiacce, OOJbIllie BpEMEHU BBIJEISETCS Ha
npuMeHeHue 3HaHui B 9 knacce. M3 9 knacca B 8-if nepeHocsaTcst TemMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XMMUYECKUX peakuuii’,
"DNEeKTpOIUTHYECKAS JUCCOLMALNSI. XUMUYECKHE PEaKIIuM B pacTBOpax';
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- epecTaHoBKa TeM, 9 kiacc: tema «Meramibl» nepen «Hemerannamuy, T.K. odydaromuecs ¢ 3IIP Oonblie 3HakOMBI €
METAJUIAaMU U JIEr4e XapaKTEPU3yIOT UX 110 CBOMCTBAM U IPUMEHEHHUIO;

- TiepepacnpeiesieHue CoAepKaHusl OJHUX TeM B Jpyrue (packpblBaeTcs Ha KOHKPETHBIX MpUMepax Apyrux tem). Tema
"XHUMHS ¥ OKpYXKaKoIas cpea’ pacKphIBaeTCs Ha KOHKPETHBIX ITPUMeEpax B pasaenax "Meramisl u ux coequnaenus ', "Hemeransl
IV-VII rpynn u ux coenunenus";

- o0beAMHEHUE TeM (JaeT 00JIbllle BO3SMOKHOCTEH JIJISl UCTIONb30BaHUS CPABHEHUS — CXOACTBA U OTINYHMIL; TeMa «Kuciopoa»
u TeMa «Bosopon»);

- BblIeTIeHHE OTIenbHbIX TeM (Tema «llepBoHavanbHble MOHATHS 00 OPraHUYECKUX BELLIECTBAX»). BoljeneHue B OTAEIbHYIO
TEeMy, B KauecTBe "OyKBaps 10 OPraHMYECKOW XUMHUH'", Ja€T BOZMOXHOCTb YIIIyOJIATh MOHSATHUS: ONPEAENEeHUs, KilacCupukanus,
OCHOBaHUS JJis Kiaccu(uKalli, HOMEHKIIaTypa, OoOIIMe CBOWCTBA BELIECTB, CTPYKTYypa BEIIECTBA, COCTaBlIEHUE (OPMYI IO
obeii popMyJie ¥ IO HA3BaHUIO, HA3bIBAHUE BEILIECTBA MO opMmyJie. B 3TOM ciryyae nporpaMMHbII MaTepuall U3 XapaKTEPUCTUKU
IVA moarpymnmbsl MOXHO OHECTH HE (PparMEHTOM KapTHHBI «OpraHMYeCKHe BEIEeCTBa», a Kak 4acTb Lenoro. Moxer ObITh
BblJIeIeHa TeMa «I[IpakTuKkym» B KOHIE IEPBOIO U BTOPOr'O FOJJOB O0YUYEHHUS.

TemaTuuyeckoe MIIAHUPOBAHUE

8 KIIACC Bcero: 136 yac (2 u/men, 2 romga o0y4ueHus)

Tembl KonuuectBo yacos B tom yucrne HasBanus padot
Ha KOHTPOJIbHbIE Ha MPaKTUYECKUE
paboTel paboTht

Paznen «IlepBoHavanbHbIEe XUMHUYECKHE OHATHY, 144

1. Xwumus — BakHasg o0nacTb 4 1 2 [Ipaktuueckas padora Nel « JlabopaTtopHoe 060pynOBaHUE U IPHEMBI
€CTECTBO3HAHUS ¥ IPAKTHIECKOH oOpameHus ¢ HUM»
JIESITENIbHOCTH YEJI0OBEKA. IMpakTnueckas pabora Ne2 «Ouncrka 3arpsi3HEHHOW OBapeHHOU con”

2. BemecrBa 1 XUMHYECKUE PEAKIIUH. 7 - 1 [paktudaeckas padora Ne3 «[Ipu3HAKH IPOTEKAHNS XUMHYECKAX PEAKIIIDY

3. KommuecTBeHHBIC OTHOLICHUS B 3 1 - KontponeHas pabora Nel «IlepBoHauanbHbIe XUMIYECKHE TOHATHS, XUMHUUECKUE
XUMHU (hopMyJIbI ¥ ypaBHEHUS» 3arPsI3HEHHOW ITOBApEHHON COJH»

Paznen «[lepronudeckuii 3aK0H U IepUoMYecKas ciucTeMa Xxummdeckux aneMenToB J. 1. Menneneesa. CtpoeHne aToMa. XuMudeckas cBsi3b. O KHCIUTETHHO-BOCCTAHOBUTENBHBIE PEaKIun», 154

4.  CrpoeHue aToMa 7 1 - KonrponsHas padota Ne2 «Ilepromudeckas ciucreMa XUMHUECKHX 3JIEMEHTOB
JI.W. Menneneera. CTpoeHHue aToMa
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[lepuoanueckuit 3akoH 1
NepUOANYECKas CHCTEMA XUMUYECKUX
snemenToB J[.1. Menneneesa

5.CtpoeHue BeuecTB. XuMH4ecKas
CBSI3b.
OKHUCITUTENEHO-BOCCTAHOBUTEIHHBIC
peakiun

Kontponbnas pabora Ne3 «Xumunueckast CBs3b»

Paznen «BakHelmme npecTaBUTENN HEOPraHUIECKUX BEIECTBY, 354

6. Kucnopon. Bomopox. 14 2 [paktudaeckas padora Ned «[lomydeHne KHCIOpoaa U H3yUIEHHE €T0 CBOHCTB)
IMpakTrueckas pabora Ne5 «Ilomyuenne Boopoa M H3ydeHHe ero CBOICTB
KontponeHas padora Ned «Kuciopoa. Bogopon»

7. Boma. PacTBOpEL. 5 1 [paktudaeckas padora Ne6 «[IpuroroBneHne pacTBOPOB C ONpeaeTICHHON
MaccoBOH Jj0j1ell paCTBOPEHHOT'O BEILECTBA»

8. Teopus >1IeKTPOTUTHY ECKOI 5 -

JIMCCOUAIIIH

9. BaxxHelimme Kiaccel 11 1 KontponsHas pabora Ne5 «OcHOBHBIE KJIACCHI HEOPTAHHMYECKUX COETUHEHUIN

HEOPraHWYECKUX COCMHEHUI IMpakTnueckas pabora Ne7 «PerieHne s3cKCepUMEHTAIbHBIX 33/1a4 110 TEMe
«OCHOBHBIE KIIACCHI HEOPTAHUYECKHUX COSTHHEHUID)

Paznen «BemiecTBO M XMMHUYECKUE peakumy, 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

XUMHYCCKUX peaKHI/Iﬁ

9 KUIIACC

Tembl

KonuuectBo yacos

B Tom uncie

Ha KOHTPOJIbHBIC

paboThI

Ha MPAKTUICCKUEC

paboTh

HasBanus pabot

Pazpmen «IloBTropenue u yriayOiaeHre 3HAaHHI OCHOBHBIX pa3/ielioB Kypca 8 kiracca «BemecTBo 1 XuMH4ecKre peakiumy, 10q

[loBTOpeHne u yrioyoiieHne 3HAHUH 10 1 2 [Ipaktudeckas padora Ne 8 «Peaknuu HOHHOTO OOMEHa»

OCHOBHBIX pa3zeNnoB Kypca § kiacca IpakTrueckas pabora Ne9 «KauecTBeHHbIE peakIiM B PaCTBOPE»
KontponbHhas padora Ne 6 «DnekTpoauTuiecKas JUCCOLUALUS

Paznen «Mertaiisl 1 X coeauHeHus», 204

1. O6u1me cBOICTBA METAJLIOB 4 - -

2.Metanisl 1 X COeTUHEHUS 16 1 1 [Ipaktnueckas padota Nel3 «Pemienne skcriepuMeHTaIbHBIX 3a/1a4 110 TEMe

«MeTaIsl 1 UX COSTUHEHUSIM
KontponbHas pabora Ne§ «MeTtasmibl»

Paznen «Hemeramnsl IV-VII rpynn u ux coenunenus», 244
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3.00m1asa xapaKTepucTuKa
xuMuueckux 3aeMmentos Vila
rpynnsl. ['amorexs.

4.0061mast XapaKTepUCTHKA
XUMHYECKUX 31eMeHToB Vla
rpymmnbl. Cepa 1 ee COSIMHCHHUS.

5.001mast xapaKTepuCcTHKa
XMMHYECKHX 3JIeMEHTOB Va
rpymmsl. A3oT, pocdop u ux
COCIMHEHHSI.

IpakTrueckas pabora Nel0 «ITonydenre aMmuaka U U3ydeHHE €ro0 CBOWCTBY

6.001mast xapaKTepUCTHKa
XMMHYECKHX 71eMeHToB |Va
rpymnnsl. YIiaepos, KpeMHUH 1 UX
COSTMHEHHSI.

IIpaktuueckas padora Nell «IloiyueHue yriekuciaoro raza ¥ u3y4eHue ero CBOHCTBY
[paktnueckas padota Nel2 «Pemienne skcriepuMEeHTaIbHBIX 32124 TI0 TEMe
«Hemeramter IV-VII rpynn n ux coequHeHUI»»

Kontponesnas padora Ne7 «Hemerambsi»

Paznen «IlepBoHayanbHbIe XMMHUYECKHE TOHATHS 00 OPraHMYECKHUX BemecTBax», 104

7. IlepBoHauanbHbIE XUMUYECKUE
TIOHSTHUS 00 OPTaHUYECKUX
BEI[ECTBAX

10

Pazznen «O6001menne Marepuana 1o kypey «Heopranudeckast xumusy, 44

13. Xumus ¥ okpyxarolas cpeza.

1

14. O600u1eHNe MaTepraa 1o
Kypcy «Heopranudeckast XUMHUSI»

3

KontponsHas pabora Ne9 «rorosas padora 3a Kypc HEOPraHUUECKONH XUMUN

Bcero 136 u
8 KJIACC

(2 4 B HEZEMIO, BCETO 68 U)

MpumepHblie Tembl,
packpbiBalowwMe AaHHbIM pa3gen
nporpammbi,

M KOJINYeCTBO 4acoB,
OTBOAMMOE Ha MX U3y4yeHue

OcHoBHOe cogeprKaHue

OCHOBHble BUAbI AeATENbHOCTU
obyuarowmxcsa

Pa3peu 1.1lepBoHavaiabHble XUMUYecKHe HOHsATHs(14 1)
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Tema 1. XuMHusA — Ba)KHast
06J1aCTh €CTeCTBO3HAHUA U
NMPaKTU4eCKOH JesATeIbHOCTH
qyeJIOBeKa

(44)

*XUMHUSI B CHUCTEMe HayK. Pojib XUMHUM B KU3HHU
yesoBeka.®* Tesna u BewecTtBa. PusnyecKkhe CBOMUCTBA
BeulecTB. [IpaBuja  Ge3omacHoro  o6palleHuss C
BellleCTBaMU U JlabopaTOpHbIM 060pyAoBaHueM. YucTble
BelllecTBa U Cnoco6bl  pasjiejieHusi CcMeceil.
*TloHsATHE 0 MeTO/AX MO3HAHUS B XUMUU.*
JeMoHcTpanuu
1. JlabopaTopHoe 060py/J0BaHUe.

2. PaznnyHble BUAbI XUMUYECKOU nocyApbl. 3. 06pasibl
BEIECTB.

4. Cnoco6nI pasaesneHus cMecei (puabTpoBaHue,
BbINIApUBaHUE, AUCTUIISALMS, XpoMaTorpadus).
JlabopaTopHble U IPaKTHYeCKHE paGoThl
JlabopaTopHbI€ ONbITHI:

Onucanue GU3NYECKUX CBOUCTB BELLECTB.

PasjesieHre cMecH C MOMOIbIO MarHUTa.
[IpakTH4eckre paboOTHI:

Ne 1. JlTabopaTopHoe 060pyAOBaHUE U IPHUEMbI 06palleHUs
C HUM

Ne 2. OuucTkKa 3arpsi3HeHHOM 10BapeHHOH COJIU

CMeCH.

PaCKprBaTb CMBICJI I/I3y‘~IaEMbIX HOHHTI/II‘/'I C IIOMOIIbIO NTeaarora.

PaCKprBaTb poOJib XMMHWHU B IPUPOJE U X KU3HH Y€JIOBEKQ, eé CBA3b C APYTrMMHU HAyKaMH.

Paz/inyaTh YUCThIE BEIECTBA U CMECH; OZJHOPO/JHbIE U HEOJHOPO/AHbIE CMECH;

PazsinyaTh pU3NIECKHE U XUMHUYECKHE SIBJIEHHUS C ONIOPO# Ha OTpe/ie/IeHHUsl.

OnpeienisiTh NPU3HAKUA XUMUYECKUX PEAKLUHI U YCIOBUS UX IPOTEKAHUSL.

CrneznoBaTh MpaBUJIaM I10JIb30BAHUS XUMHUYECKOH IOCY0H 1 1abopaTOpHBIM 060py/I0BaHHEM, A
TaK)Ke MpaBUJaM 06palleHHUsl C XUMUYECKUMHU Bellle-CTBAMH B COOTBETCTBHUH C
UHCTPYKIHUSMH 110 BBIIIOJHEHHUIO MPAKTUYECKUX PAaGOT M0/ KOHTPOJIEM Tlejarora.

[l1aHUPOBATh U POBOAUTDH XUMHUYECKUHM SKCIIEPUMEHT 110 U3YYEHUIO ¥ OTTHCAaHUI0 GU3UYECKUX
CBOMCTB BellleCTB, CIOCOG0B pa3/ieJieHHs CMeCel BeleCcTB 0/ PyKOBOJCTBOM IeJjarora c
06CyXKeHreM IJIaHa paboThlL.

Hcnonb30BaTh NPU BLIMOJHEHUH Y4e6-HbIX 3a/JaHUI U B IIPOLIECCe UCCIe0BATENbCKOM
JeATebHOCTH HAyYHO-IONYJIIPHYIO0 JIUTEPATYPY XUMHUYECKOTO COJIepKaHusl, CIpaBOYHbIe
MaTepuasbl, pecypcel UHTepHeTa nos pykoBOACTBOM Iearora.

BbicTpauBaTh pa3BEPHYThIE MUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha HHPOPMALIHIO U3
y4e6HHUKa U CIPABOYHBIX MaTEPHUAIOB, FPAMOTHO UCI0JIb30BATh U3yYeHHbIH MOHATHH HbIH
anmapaT Kypca XHMHH

Tema 2. BemectBa
U XUMHUYECKHE peaKuu
(79)

ATOMBI M MoJIEKY/bl. XHMHAYEeCKHe 3JIeMEeHThl. 3HaKH
(cuMBoOJIBI) XMMHYECKUX 3JeMeHTOB. OTHOcCHTeslbHas
aTtoMHas Macca. [IpocTele U c0XHBIe BellecTBa. ATOMHO-
MOJIEKYIIPHOE yYeHHe.

Xumuyeckass  popmysa.  BaseHTHOCTb ~ aTOMOB
XMMHUYECKHX 3JIEeMEHTOB. *3aKOH MNOCTOSHCTBA COCTaBa
BeulecTB.*  OTHOCMTe/JbHAast  MOJIEKyJIApHasg  Macca.

MaccoBas 011 XUMUYECKOI'0 3JIEMEHTA B COeAUHEHHUH.
Pusnyeckue M XUMHUYECKHe fBJIEHUA. XUMHYecKas

peakLusa 1 eé IpU3HaKHU. YpaBHEHHUA XUMUYECKUX PeaKIHH.

3aKOH COXpaHeHHsI Macchbl BellecTB THNBI XUMHYECKHX

peaknuii (coejuHeHMe, pa3JioXKeHHe, 3aMelleHre, 0OMeH).
*M. B. JIOMOHOCOB — y4€HBIA-3HLUKIONEAUCT.*

[AemoncTpauumm

dusuyeckre siBJeHUs (pacTHpaHUeE caxapa B CTYIKE,
KHUIIeHHe U KOHJeHCcalus BOJbI U T. [1.).

XuMHU4eckue siBJieHUs (TOpeHHe CBeYH, pa3JioKeHue
caxapa, B3aUMO/JleiCTBHE CEPHOH KUCJIOTHI C XJIOPUOM
6apus,

pasJsioxkeHue rufpokcuaa Meau(ll), B3aumopeiicteue

[IpMeHSATDb eCTeCTBEHHO-HAyYHble METO/IbI I03HAHUA (B TOM YK Cle HaBJII0/IEH e,
MO/IeJIMPOBaHKE, IKCIIEPUMEHT) U OCHOBHbIE OIlE€PALUU MbICIUTENbHOH JI€TENTbHOCTH
(cpaBHeHUe, KIaccupUKaIs) s U3yYeHUs BELEeCTB U XMMHUYECKUX PEeaKIMi ¢ 0mopoi Ha
AJICOPUTM HJIH CXEMBI.

PackpbIBaTh CMBIC/I U3yYaeMbIX IOHATHH U 3aKOHOB ¥ IPUMEHSATb 3TH NOHATHUS IPYU ONUCAHUU
CBOMCTB BeLEeCTB U UX ITpeBpallleHUH ¢ ON0PO Ha IJIaH U KJII0YeBbIE CI0BA.

PaznmyaTh dr3nvecKkre U XUMHUYECKHe sIBJIeHHU S, 06bSCHATD UX CYIIIHOCTb C TOYKU 3peHus
aTOMHO-MOJIEKYJIIPHOTO YYEeHHS C OIIOPO Ha ONpe/ie/IeHUs U CXEMBL.

OnpenensaTh NPU3HAKU XUMUYECKHX PeaKLUH, YCI0BUSA UX IPOTEKaHUS.

O6'bICHATD CYLIHOCTb GU3NYECKUX U XUMUYECKUX SIBJIEHUH C TOUKU 3pEHHUsI aTOMHO-
MOJIEKYJISIPHOT'O YYEHUS C UCNI0JIb30BAaHUEM BU3YaIbHOU OIOPBHI.

KnaccuduunpoBaTb XMMUYecKre peaKlU1 (110 YUCJIY U COCTABY pearupyouiux u
06pasyoLMXCs BEIeCTB) C ONIOPOH Ha CXEMBI.

CocTaBasATb GOPMYyJIbI GMHAPHBIX BELECTB M0 BaJIEHTHOCTH U ONPeJe/IATh BaJIEHTHOCTD 110
$opMy./1aM BelleCTB C ONOPOM HA AITOPUTM yUeOHbIX JeCTBUH.

PaccTaBiisaTh K03¢GUIIMEHTHI B ypaBHEHUSIX XUMUYECKUX PEaKLUH C OMOPOH Ha aiITOPUTM
y4ebHBIX 1eHCTBUH.

Cyiej0oBaTh PaBUJIaM MOJIb30BaHUA XUMUYECKOH IOCYJ0M U 1IaG0paTOPHBIM 060py/J0BaHUEM, @
TaKXKe NpaBUJIaM 06palleHUs] C BeLleCTBAMU B COOTBETCTBUU C MHCTPYKLMSMHU 110 BBINOJIHEHHUIO
JIaGOPAaTOPHBIX XMMUYECKUX OIBITOB [0/, KOHTPOJIEM IIe/iarora.

HWcnosib30BaTh NpH BHIOJIHEHUH yUe6HBIX 33/JaHUH U B IpoLiecce UCCae0BaTeIbCKON
JleATebHOCTH HayYHO-IIOMYJ/IIPHYIO JINTEPATYPY XUMUYECKOTO COJlep>KaHHUsl, CIPa-BoY-Hble
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JKeJle3a C cepoi, B3aUMOIelCTBHeE JKeJjie3a C pacCTBOPOM
cosiu Mmeau(11)).
OnbIT, HTIOCTPUPYIOLM I 3aKOH COXpaHEHUS MaCChl.

Na6opaTopHble U NpakTMueckne paboTbl

JlabopaTopHbI€ ONBITHI:

[puMeps! pu3MUECKUX sIBJIEHUH (N1aBJIeHHE BOCKa,
TasiHUE JIbJA).

[IprMepbl XUMHUYECKUX SIBJIEHUH (IpOKaJUBaHUE MeJHOU
MPOBOJIOKH, B3aUMO/IEHCTBHE MeJia C KUCTOTOM).
Mojiesid aTOMOB ¥ MOJIEKY L.

[paktuaeckas padota Ne3. [Ipu3zHaky mpoTeKaHHs
XUMHYECKHX PEaKInii.

Bbluucnenums

— OTHOCHUTEJIbHOH MOJIeKyJIHpHOfI MacCChbI BELIECTB,

— MaccoBOH A0JIM XUMHUYECKOrI'o 3JieMeHTa I10 cl)opMlee
CoeJuHEeHUd

MaTepHaJibl, pecypcbl UHTep-HeTa o/, pyKOBOACTBOM Iefjarora.

BoicTpanBaTb pa3BépHyThble NMCbMeHHbIe U YCTHbIe OTBETHI C OITOPOi Ha MHPOPMALHI0 U3
y4ebHMKa U CTIPAaBOYHBIX MaTepHaJoB, TPAaMOTHO HUCI0JIb30BaTh U3y4YeHHBIN NOHATUHHBIN
anmnapar Kypca XuMHH

Tema 3. KosimyecTBeHHBIE
OTHOWIEeHHs B xumMuH (34)

KosinuectBo BemectBa. Mosib. MosisipHasi Macca. 3aKOH
ABorazpo. MoJsisipHbIi 06 €M ra3oB. PacueTsl 10 XUMUYECKOH
¢dopmyie. PacyeTbl MaccoBO JJ0JIM XUMUYECKOTO 3JIEMEHTa B
COeJMHEHHUY, KOJIMYecTBa BeLlecTBa, MOJIAPHOM Macchbl.
PacyéTbl 10 XMMUYeCKUM YpaBHEHHUAM.

JleMoHCTpanus:

- 00pa3ubl BelecTB KOJMYeCTBOM OJUH MOJIb

Bbruucnenus:

-pacyet o ¢popmyJie ¥ MO XUMUIECKOMY YPaBHEHUIO

PackpbIBaThb CMbIC/I U3y4aeMbIX TOHATHH 1 IPUMEHSITh 3TH MOHSITHS, @ TAKXKe U3y4YeHHble
3aKOHBI U TEOPHUH JJIs1 PEIeHHs PACYETHBIX 33424 C IOMOLIbIO eJjarora.

BBIYUC/IATH MOJIAPHYIO MAcCy BellleCTB; KOJIMYeCTBO BellleCTBa, 06'bEM rasa, Maccy BellecTBa C
ornopo¥ Ha o6paser, Ha GOPMYJIbI;

[IpoBOAUTH PAcUETHI 10 YpaBHEHUAM XUMHUYECKUX PeaKL Ui ¢ 0NOpoi Ha o6pasel, aifOPUTM
y4eGHBIX JeHCTBUIM: KOJIMYeCTBa, 06'bEMA, MACChI BEILECTBA 10 U3BECTHOMY KOJIUYECTBY,
06BEMyY, Macce peareHTOB WK MPOAYKTOB PeaKLuH.

BbicTpanBaTh pa3BEPHYThIe NUCbMEHHbIE U YCTHbIE OTBETHI C ONOPO Ha HHGOPMALIMIO U3
y4eGHHUKa U CIPaBOYHbIX MAaTEPHAJIOB, FPAMOTHO HUCI0JIb30BATh U3Y4YEHHbIN MOHSATHHHBIA
anmapar Kypca XMMHH C IOMOLIbIO [ejarora.

Paszgeu 3. llepuoaudeckuii 3akoH U [lepuoguyeckas cucreMa XuMH4YecKHX 3j1eMeHTOB /I. U. MeHes1eeBa.
CTpoeHue aTOMOB. XUMHYecKasi CBA3b. OKUC/INTEIbHO-BOCCTAHOBHUTE/IbHbIE peaknuM (15 u)

Tema 4. CtpoeHue aToma.
Mepuoanyeckunii 3aKoH u
MNepuognueckas cuctema
XUMMUYECKUX 3/1IEMEHTOB

A. U. MeHgeneesa. (7 4)

HepBbIe IMONBbITKH XUMHUYECKUX

sneMeHTOB. [loHsATHE O rpynnax cCxXoJHbIX 3JIEMEHTOB

KJ1accubUKanuu

(uesiouHBle W 1EJI0YHO3EMEeJIbHbIE METAJUIbl, I'aJOTeHbl,
WHepTHble Ta3bl). *JJeMeHThl, KOTOpble 06pasylT
aMdoTepHble OKCU/bI U THPOKCUABL.*

[lepuoanyeckuit 3akoH. [lepuojguyeckas cucteMa
XUMHYECKUX 3JIEMEHTOB . H. MeHesieeBa.
KopoTkonepuosHas u *ajauHHomepuogHas®  GopMbl

PackpbIBaTh CMbICJI IEPHOAMYECKOTO 3aKOHA [0/ PYKOBOJCTBOM Mejarora.

[loHumMaThb CyumeCTBOBaHUE HepHOﬂH‘{ECKOﬁ 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB
(u3MeHeHHe paiNyCOB aTOMOB U 3JIEKTPOOTPULIATENbHOCTH) U UX COeJUHEHHUH OT
II0JIO}KEHUsI B TEPHOANYECKOM CHCTEMe U CTPOEHHsI aTOMa C HCI0/Ib30BaHUEM CXeM U TabJIuL,

YcTaHaB/IMBATh CBsI3b MEX/Y MI0JI0XKEHUEM 3JIEMEHTA B TEPUOLUIECKON CUCTEME U CTPOEHHUEM
ero aToMa (coctaB ¥ 3apsi/i 1Apa, 06I[ee YUCIO0 JIEKTPOHOB U pacHpe/ieieHHe UX 110
3JIEKTPOHHBIM CJIOSIM) 10 06pa3iy.

[IporHo3upoBaTh XapaKTep U3MeHeHHUsI CBOMCTB 3JIEMEHTOB U UX COeJUHEHUH 110 TPyNnaM U
nepuojam [lepruoayeckoil cCTeMbI C TOMOLIbIO MeAarora.
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[lepuoanyeckol CcUCTEeMBbl XMMHYECKUX 3JeMeHTOB /[l
HU. MengeneeBa. [lepuoar! u rpynnbl. PU3n4ecKUid CMbICI
NOpPAJAKOBOIO HOMepa, HOMepoOB Iepuofa W TPy
3JIeMeHTa.

CtpoeHue atoMoB. CocTaB aTOMHBIX fijiep. *HU3oTonbL*
JnekTpoHbl. CTpoeHHe 3JIeKTPOHHBIX 000JI0YeK aTOMOB
nepBbix 20 XUMHUYECKUX 3JieMeHTOB [lepuojuyeckoit
cucteMmbl Jl. U. MeHpeneeBa. XapakTepruCcTHKAa XMMUYECKOTO
3JIeMeHTa 110 ero noJioxkeHuo B [leproanyeckod cucteMe
. U. MeHnpeneeBa.

*3aKOHOMEepHOCTH

HU3MEHEeHHUdA aTOMOB

pajuyca
XUMUYECKUX 3JIEMEHTOB, MeTa/lJINYeCKUX u
HeMeTa/UIM4eCKUX CBOWCTB IO TpynnaM M IepHojaM.
3HauyeHue [lepuojguueckoro 3akoHa U [lepuojuyeckoit
CUCTEMbl XMMHYECKHUX 3J1eMEHTOB /IJIs1 Pa3BUTHS HayKU U
npakTuku. JI. U. MeHeneeB — y4éHbIN U rpaxJaHuH.*
AemoHcTpauumn
KopoTkomneprogHas v fyiMHHONIepHoAHast GOPMbI
[leproandeckoi cucTeMbl XUMHUYECKUX 3J1eMEHTOB
. 1. MeHpgeneeBa.
O3HakoMJIeHHe ¢ 06pa3laMu MeTa/lJIOB U HEMeTaJlJIoB.
Na6opatopHble U npakTMyeckne pabotbl
JlabopaTOpHBIH OMBIT:

B3anmogelicTBre THAPOKCHJA LHMHKA C pacTBOpPaMH

KHUCJIOT U Luenoqeﬁ

XapaKkTepu30BaTb XMMHU4YECKHe 3/IeMEeHThbl IIepBbIX TPEX N1epPUOA0B, KaJlNs, KaJbLUA 110 UX
noJioxeHuo B [lepuoaunyeckoit cucreme /. U. Menpeneena.

CnepoBaThb npaBusaM 6e30nMacHOi paboThl B 1a60paTOPUU MPH UCIOIb30BAHUH XMMUYECKOH
NoCyAbl U 060pY0BAaHUS 10/, KOHTPOJIEM IleJlarora.

BbicTpanBaTb pa3BépHYThble NMCbMEHHbIe U YCTHbIe OTBEThI C ONTOPO Ha MHPOPMALHI0 U3
y4ebHMKa U CTIPAaBOYHBIX MAaTEPHAJIOB, TPAMOTHO HCII0JIb30BATh U3y4YEeHHbIN NOHATHUHHBIN
anmnapar Kypca XMMHUH 110c/le CTPYKTYPHUPOBAHUA MaTepHaJa C HCI0Ib30BaHUEM KJIUIIe.

Hcnonb30BaTh NPU BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI y4ebHHKa I10cIie
CTPYKTYpUPOBaHUs MaTepHasa, CIpaBoYHble MaTepuasbl ([lepuoanyeckyto cucTeMy
XUMHUYeCKHUX 3j1eMeHTOB /Jl. . MeH/1esieeBa, TabJIM1ly PaCTBOPUMOCTH KUCJIOT, OCHOBAaHUH U
coJiell B BOJie, 3JIEKTPOXUMHUYECKHUH psifi HAIPSKEHUH MeTaJlJIoB).

Hcnonb30BaTh NpY BLINOJHEHUH Y4eOHBIX 3alaHUH U B ITPOLiecce UCCIeJ0BaTebCKON
JlesITeJIbHOCTH HayYHO-NONYJIAPHYI0 JIMTePaTypy XMMUYECKOTr0 COAepKaHUs, CIPaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa 0O/ PyKOBOJCTBOM Ilefiarora

Tema 5. CTpoeHnne BemecTs.
Xumnuyeckasi CBA3b.
OKHCIUTEIBHO-
BOCCTAHOBUTEJbHbIE PeaKIHI

(89)

Xumnueckas cBsi3b. KoBaneHTHas (MosipHasi 1 HEMoJIsipHas)

CBSI3b.  *ONIEKTPOOTPHLATENLHOCTh  aTOMOB ~ XHMHUYECKHX
aneMeHToB.* VoHHas cCBA3b. *TuOBl  KPUCTAITMYECKUX
pemerok.™

CreneHb OKHCJIEHHH. OKuCIUTENBHO-

BOCCTAHOBUTEJ/IbHbIE pEaKLHH. Hpoueccm OKHCJIEHHUA U
BOCCTAHOBJIEHUS. OKUC/IMTENN U BOCCTAHOBUTEJIHU.

JlemoncTpanun
OKHCIHUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH: TOPEHHE,
PeaKIuy pa3IoKeHUs, COSIIMHEHNS

PackpbIBaTh CMBICIT H3y4aeMBbIX MTOHSATHI MO PYKOBOJICTBOM IIEAArora.

OnpenenaTh BUA XMMHUECKON CBSI3H B COCTUHEHUH C HCIIOJb30BAHUEM CXCM.

OmnpenensiTe CTeneHb OKUCICHUSI XUMUIECKOTO dIIEeMEHTa M0 (GOpMyIie ero COeqMHEHNUS C
WCIIOJTb30BaHHEM AJITOPUTMA.

OmnpenensaTs JIEMEHT (BEIEeCTBO) — OKUCIUTENb U 3JIEMEHT (BEIIEeCTBO) — BOCCTAHOBUTEb.

OOBSICHATH CYIHOCTH MPOLECCOB OKUCICHHS i BOCCTAHOBIICHHSI.

CocCTaBIsITh NMEKTPOHHBIH OalaHC ¢ y4ETOM YMCIIa OTAAHHBIX M IPHHATHIX AJICKTPOHOB.

CocCTaBisiTh ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTENBHOM PEAKIIUY [0 arOPUTMY pa3bopa
OKHCJTUTEITbHO-BOCCTAHOBUTEIBHOM PEaKIIHH.

Hcnons30BaTh MPH BHIMTOJTHEHUH YISOHBIX 3aIaHHI TEKCThI yIEOHHUKA TTOCIIE CTPYKTYPUPOBAHUS

MaTepHana, ClipaBOYHbIEC MaTepuabl (TIEPHOANIECKYIO CHCTEMY XUMUIECKHX d1eMenToB [1. U.
MenneneeBa, TabIHIly paCTBOPUMOCTH KHCIIOT, OCHOBAaHHUI M COJICH B BOJIE, SIEKTPOXUMHYCCKHUI PAI
HalpsDKEHUH METalIoB)
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Paspen 2. BakHeililiue npeAcTaBUTE/ I HeOPraHU4eCcKHMX BemecTs (35 u)

Tema 6. Kucnopog. Bogopoga.
(149)

Bo3ayx — cMmech rasos. CoctaB Bo3gyxa. Kuciopos —
3JleMeHT U mpocTtoe BemecTBo. 030H. HaxoxxzaeHue
KUcIopoja B mpupofe, ¢u3UyYecKMe M XUMHUYECKHe
CBOMCTBa. PeaK[Mi ropeH st IPOCThIX U CI0KHBIX BEILECTB.
*TensioBod 3dPeKT XUMUYECKOH peakUuu.* IJK30- U

3H/JI0TEpMUYECKHe peakuuy, *TepMOXHUMUYECKHE
ypaBHeHus.* TloHsATHe 06 okcuzgax. Cnoco6bl MOJy4eHUs
KMCJOpOoJa B J1abopaTOpUd U NPOMBILIJIEHHOCTH.

NpUMeHEeHHe KHUCJI0pOJa. KpYroBOpOT KHCJ0OpoJa B
npupozie. TON/INBO: yroyb U MeTaH. 3arpsi3HeHHe BO3/yXa,
ycHJIeHHe TapHUKOBOro 3¢ deKTa, pa3pyLieHHe 030HOBOI'O
cosl.

Bosopos — asieMeHT U IpocToe BelecTBo. HaxoxaeHue
BOZIOPO/ia B IpHUpo/ie, GU3NYECKHEe U XUMHYECKH e CBOWCTBA
(Ha mnpuMepe B3aUMOJEHCTBUSA C HeMeTa/slaMH U
OKCH/IaMHU METaJIJIOB), HpUMEHEHHE,

HOle‘-leHl/Iﬂ.* [lonstue o kucaotax KucaoTtsl v cosu.

*Croco6bl

AemoHcTpauumn

BsaumogelictBue dpocdopa, cepsl U xese3a ¢ KUCI0POJA0M
(BO3MOKHO UCMOJIb30BAHNE BU/IE0O0IBITOB).
OnpefesieHUe COZlepKaHUsl KUCI0PO/ia B BO3JyXe.
OnbIThI, IeMOHCTPUPYIOLLKE YCI0BUS BOSHUKHOBEHHUSA U
npeKkpalleHus ropeHus.

JlabopaTopHble u npakTuyecKkue paboTbl

JlabopaTOpHBIN OMNBIT:

O3HaKoMJIeHHe ¢ 06pa3raMu OKCH/OB.

[IpakTHyeckas paboTa:

Ne 4. [TosryyeHue KUCI0POAA, U3YYEHUE er0 CBOUCTB.
[paktudeckas padora Ne5. [Tonyuenne Bogopoa v H3ydeHue
€ro CBOWCTB.

Borunciaenus
— MOJIEKYJIIPHON MacChl KMCI0PO/ia U 030Ha Ha
OCHOBaHHUHU aTOMHOM MacChl XMMUY€ECKOT0 3JIeMeHTa

PackpbIBaTh CMbIC/I U3yYaeMBbIX TIOHATUH U IPUMEHSITb 3TH NOHSATHUS IPY OIMCAaHUU CBOHCTB
BELIECTB U UX PEBPAILEHUH C HCIO0Ib30BAaHUEM OIIOPHBIX CJIOB U KJIMLIE.

XapakTepu3oBaThb (OMUCBIBATD)C ONOPOL HA NIAH, CXeMY, KPAMKYIO 3anlUCh
coCTaB BO3/yXa, GU3HUeCKHe U XM-MHUYeCKHe CBOHCTBA KHUCJI0PO/ia, CIOCOGEI ero NoJIy4eHHUs,
NpUMeHeHHe U 3HaUyeHHe B IPUPO/Ie U )KU3HH YesI0BeKa.

CpaBHUBATb peaKl|Uy rOpeHusl U MeJIEHHOTO OKUCJIEHHUS C IPE/IBAPUTENbHBIM 06CYKAeHUEM
napaMeTpOB CpaBHEHHs.

Co6upaTh NpUGOpPHI JIs1 HOJIYyYEeHHS KUCI0pOo/ia (BEITECHEHHEM BOJbI M BO3/yXa).

PacrosHaBaTh ONBITHBIM IIyTEM KHCJIOPOJ, 10/, KOHTPOJIEM IleZarora.

Hcnonb3oBaTh XMMHUYECKYIO0 CHMBOJIMKY JIJIS1 COCTaBJIEHUsI GOPMYJI BELLECTB, MOJIEKYISPHBIX
ypaBHEHUH XUMHUUECKUX PEAKLUH C y4acTHeM KHUCJI0po/a.

O6GBACHATD CYIHOCTb 3KOJOTMYECKHUX TPO6JIeM, CBAI3aHHBIX C 3arpsi3HEHUEM BO3/IyXa.

CiefoBaTh paBUJIaM 6e30MacHON paGoThI B 1a60PaTOPHUU NPU MCIOJIb30BaHUH XUMHUYECKON
HOCy/ibl U 060PY/J0BaHUs 110/, KOHTPOJIEM [I€ZIArora, a TakXKe MpaBuiaM o6 palieHus ¢
TOPIOYHMH BelleCTBAMHU B ObITY.

[I1aHUPOBATDb U OCYLIECTBJSATh HA IPAKTUKE XUMUYECKHE IKCIIEPUMEHTDI, IPOBOJUTh
HabJl0leHus, ieJ1aTh BBIBO/BI 10 pe3yJIbTaTaM 3KCIepU-MeHTa 0/, pyKOBOACTBOM Iefarora.

YyacTBOBaTb B COBMECTHOH paboTe B rpymie.
Hcnonb30BaTh NPU BHINOJHEHUH Y4eOHBIX 33ZlaHUH U B IPOLIECCE U CCIIEL0BATEIbCKON
JleTEIbHOCTH HayYHO-IOMYJISIPHY0 JIMTEPATYPY XUMUYECKOI'0 COZIEPXKAHUS, CIPABOYHbIE
MaTepuaJbl, pecypcsl MHTepHeTa Mo/ pyKOBOACTBOM IeJjarora.

BeicTpanBaTh pa3BEépHYTbIE MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMAIHIO U3
y4yebHMKa Y CIPaBOYHbIX MaTe-
pHaJIOB C OIIOPOH Ha IJIaH, IPaMOTHO UCII0JIb30BaTh U3y4YeHHbIHN MOHATHIHBIN annapaT Kypca
XUMHUH

Tema 7. Boaa. PacTBopbl.
IMoHATHE 06 OCHOBAHMAX

Boga. Ee coctaB. CtpoeHue. Mosiekyibl. *®usnyeckue
cBOMcTBa BOAbl. Boma kak pacTBOpuTesb.* PacTBOpBI.

PaCKprBaTb CMBbICJT U3y4aeMbIX MOHATUH U IMPUMEHATDb 3TU NIOHATHA IIPU OITMUCAHHUHU CBOMCTB
BelleCTB U UX npeBpameHnﬁ C IIOMOLIbIO Teaarora.
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(54)

*TloHsATHE O PAacCTBOPUMOCTHU BellecTB B Boje. [loHsaTHE 0
HaChII[eHHbIX U HEHaChIeHHBbIX pacTBopax.* MaccoBas
JloJisl BelllecTBa B pacTBope. PacyeT MaccoBod Josin
BellecTBa B pacTBOpe (MpolLleHTHasA KOHIeHTpaIus).
*XUMUYecKre CBOHCTBA BOAbI (pa3JiodKeHHe, peaKLUH C
HaTpHUeM, OKCH/IOM KaJbLius, OKCUZoM cepbllV [loHsTHE 06
Posnb pacTBOpoB B mpuUpoJie U B JKHU3HU
yesioBeka. KpyroBopoT Bojbl B mpupoje.* 3arpsi3HeHHe

OCHOBaHHUAX.

NpUPOAHBIX BOA. OxpaHa M OYUCTKA NPUPOAHBIX BOA.

JAemoHcTpauum

JJIeKTPOJIN3 BOABI; CHHTE3 BOJbl; B3AUMOJENCTBHE BOJBI C
MeTtassiamMu (Na, Ca) (BO3MOXKHO UCIIOJIb30BAHUE
BHU/leOMaTepUasoB).

PacTBOopeHue BemecTs ¢ pa3/IMYHON PACTBOPUMOCTBIO.
HccnenoBanye pacTBOPOB KUC/IOT U LieJ109el € TOMOIIbIO
WH/IMKaTOPOB.

Nab6opatopHble U npakTMyeckne paboTbl
Ilpakmuyeckas paboma:

Ne 6. [IpuroToBJieHHE PACTBOPOB C ONpee/IEHHON
MacCOBOH Jl0J1el paCTBOPEHHOIO BELIECTBA.

XapakTepu3oBaTb GU3NYECKHE U XUMUYECKHUE CBOMCTBA BOAbI, €€ POJib KaK PACTBOPUTEJIS B
HNPUPO/IHBIX MPOLECCaX C ONOPOH Ha MJIAaH U CXeMY.

CocTaBJIsATh ypaBHEHUSI XUMUYECKUX PEAKI[UN C y4aCTHEM BO/IbI C OTIOPOH HA CXEMY.

OGBACHSATD CYI[HOCTb 3KOJIOIMYECKHX [TP06JIEM, CBA3aHHBIX C 3arpsi3HEHUEM NPUPOAHbBIX BOJ,
Croco6bl OYUCTKU BOABI OT IPUMeCeH, Mephl 110 OXpaHe BOJL OT 3arpsi3HeHUsI Hocjie
npeABapUTEIbHOTO CTPYKTYPUPOBaHUSI MaTepUaa.

[l1aHUpPOBATh U OCYLIECTBJIATDH HA MPAKTHUKE XUMUUECKHUE IKCIIEPUMEHThI, TPOBOJUTH
HabJII0leH s, JieJ1aTh Bbl-

BO/IbI 110 pe3yJIbTaTaM 3KCIePUMeEHTA M0/, KOHTPOJIEM NTe/Iarora, C UCIO0JIb30BaHUEM KJIUIIIE.

CnepoBaThb NpaBuaM 6e30MacHON PaboThI B JJAGOPATOPUH NPU UCIOJIb30BAHUY XUMUYECKON
Hocy/ibl U 060pyZOBaHUs MO/ KOHTPOJIEM leJjarora.

[IpoBOAUTH BBIUUCJIEHHUS C IPUMEHEHHEM MOHSATHUS «MaccoBasi [10Jis BEIIECTBA B paCTBOPE» C
onopo# Ha GOpPMYyJIbI.

HWcnosib30BaTh NPU BHINOJHEHUH YYeOHBIX 3a/JaHUH U B IPOLiECCe UCC/Ie0BATENbCKON
JlesITeJIbHOCTH HAyYHO-MONMYJISIPHYIO INTEPATYPY XUMUYECKOTO COZIEPXKaHUs, CIIPABOYHbIe
MaTepuasibl, pecypcbl UHTepHeTa o/ pyKOBOJCTBOM IeJarora.

BricTpanBaTh pa3BEépHYThIE MHCbMEHHbIE U YCTHbIE OTBETHI C OMOPOU Ha HHOPMAIIUIO U3
y4ebHMKa ¥ CIPABOYHBIX MaTEPHAJIOB, TPAMOTHO HCII0JIb30BATh U3y4YEeHHbIN NOHATHUHHBIN
anmnapar Kypca XMMHUH 110CJe NpeJBapyuTelbHOTO CTPYKTYPHUPOBAaHUS MaTepHaJa.

Tema 8. dnekTpo/IMTHYECKaAA
Aucconmanysda. XuMu4eckKue
peaki My B pacTBopax

(59

TeOpI/ISI BHEKTpOHI/ITI/I‘IeCKOﬁ JAUCCOoMaIuu.

DNEeKTPOIUTHY €CKast IHCCOLTHAITHS. DIIEeKTPOJIUTHI H
HE3IEKTPONUTHL. KaTnoHsl, aHMOHBL *MeXaHU3M JHCCOLUAIIAN
BEUIECTB C pa3IMUHBIMU BHJAMH XUMUYecKol cBsi3u. [loHsTHe
ocrereHn aucconuanui.* CHIIbHBIEC U C1a0bIe DIEKTPOIUTEL.
Peakiin moHHOTO OOMEHA. Y CIIOBHS MPOTEKAHUS PEaKIUil
HMOHHOTO 00OMeHa /10 KoHIa. [loHbIe U coKpaméHHbIe HOHHBIC
XUMHYECKHE CBOWCTBA

YpaBHEHUSI  PEaKIUi.

coleii B

KHUCJIOT,

OCHOBaHHH W CBETE NPEACTaBIEHHH 00
NEKTPOJIMTHYECKON Arcconnanuy. KauecTBeHHbIE peakiiiy Ha
KaTHOHBl M aHWOHBL: WOHBI XJOpPHUI-, OpOMHI-, HOIHI-,
cynbgar-, kapOoHat-, CHIMKAT-, pocdaT- aHHOHBL; THIPOKCHI-
HOHBI,
xeneza (2+) u (3+), menu (2+), NUHKA, MPUCYTCTBYIOLINE B

BOJHBIX pacTBOpax.

KaTUOHbI aMMOHHA, MarHuvsi, KaJlblus, aJIlkOMWUHUS,

PackpbIBaTh CMbIC/I U3yYaEMBIX IOHSATHH, @ TAK)XKE CMBIC/I TEOPUHU 3JIEKTPOJIUTHYECKON
JUCCOLMALUU C OTIOPOM HAa CXEMBI.

O6'BACHATH NPUYUHBI 3JIEKTPOIPOBO/-

HOCTH BOJJHBIX PAaCTBOPOB C TOMOILbIO NTeJjarora.
CocTaBJsITh YpaBHEHHUS JUCCOLMALIMU KU CJIOT, 1eJI0Yel U coJieH, TOJIHbIE U COKpALEHHbIE
HMOHHbIE yPaBHEHUsSI XUMUUECKUX peaKIMii HOHHOro oOMeHa.

[I1aHMpOBATh U OCYLIECTBJIATH HA MPAKTHUKE XUMUYECKHUE 3KCIIEPUMEHTBI, TPOBOAUTD
Ha0JII0/leHHUs, e/IaTh BBIBOABI 110 Pe3yJIbTaTaM 3KCIIepUMEHTA 1oc/Ie TpeAiBapUTeIbHON
paboThL.

CiefoBaTh NpaBuiaM 6e30MacHOM paboThl B J1IAG0PaTOPUU PHU UCIOIb30BAHUH XUMUYECKOH
Nocy/ibl U 060pyZ0BaHUS O/ KOHTPOJIEM Ilefjarora.

[Ipon3BOANTb BBIYUC/IEHUA 10 XUMUYECKUM YPaBHEHUAM.

BricTpanBaTh pa3BEépHyThie NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha HHPOPMALIMIO U3
yueOGHHMKa U CIIPaBOYHBIX MaTEPHUAJIOB, PAMOTHO UCII0/1b30BATh U3yY€EHHbIN NOHATHHHBIHN
anmapaTt Kypca XHMHUH [10CJIe IPe/iBapUTeNbHOI0 CTPYKTYPHUPOBAaHUS MaTepuaJa.

Hcnosib30BaTh NpH BHINOJHEHUH yUe6OHBIX 33/JaHUH U B IpoLiecce HCClel0BaTebCKON
JleATeIbHOCTH HayYHO-OMYJIAPHY0 JINTePATyPy XUMHUYECKOI0 COJlep>KaHus, ClIpaBOYHbIe
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JeMoHcTpanuu

JeKTpUvecKasi IPOBOAMMOCTb PaCTBOPOB BEILECTB;
JIBIDKEHHE HOHOB B 3JIEKTPUYECKOM IIOJIE.

OnbIThI, UJIIOCTPUPYIOLME TPU3HAKHU IPOTEKAHUS
peakL Ui HOHHOTO O6MeHa.

JlaGopaTopHble U NPaKTUYeCKUe

pa6oThbl

JlabopaTOpHBIN OTBIT:

Peakijuy HOHHOr0 06MeHa B pacTBOpax 3/IeKTPOJIHUTOB:
cyabdara Meu(Il) u ménoun, kap6oHaTa HATPUS U
COJISTHOHM KHCJIOTBI, peaKLys HeHTpaau3aluu Mexay
TU/IPOKCU/IOM KaJusl ¥ COJITHOH KUCIOTOMH.
BeryucieHus

— [0 ypaBHEHUSIM XMMUYECKUX PeaKIUH

MaTepHuaJibl, peCcypcCbl I/IHTepHeTa InocJie KOHCyJIbTalluU C 1eJaroroM

Tema 9. OCHOBHBIE KJIaCChI
HeopraHn4yecKux
coeUHEeHU

(114)

Knaccudukanns HeopraHU4ecKHUX CoeJUHEeHHUH.

Okcugibl: cocTaB, k1accudukanus (*oCHOBHBIE,
KHMCJIOTHbIE, aMOTepHbIe, Hecosieo6pasyolye Ha
npuMepe okcua yriaepoza |l u okenpga asora I1*),
HOMeHKJaTypa *[losiyyeHne* U XMMUYeCKHe CBOMCTBA
OKCHU/IOB (B3aUMO/IeHICTBUE C BOJOU, KUCJIOTAMH,
IeJI09aMH).

OcHOBaHUA: COCTaB, KJaaccuukanus (IeJ041 U
HepacTBOPUMble OCHOBAaHM), HOMEHKJ/IATypa, QU3nYecKre
Y XMMHUYeCKHe CBOWCTBA (B3aUMOJENCTBHE C OKCHAMU
HeMeTaJlJIOB, KUCIOTAMH, COJISIMH), *Coco6bl mosyyeHus.*
Kucnorsl: coctas, kJaccudukanusi, HOMEHKIATYPa,
dusnyecKkre 1 XUMHUYECKHe CBOMCTBA (B3aUMO/IeHCTBUE C
MeTa/UIaM{, OCHOBHBIMH OKCHU/JAaMH, OCHOBAHUSIMH,
COJIIMM Ha IPUMepe COJISTHOU U CepHOM KUCJIOT),
*crnoco6bl nosiydeHus.* Ps/1 akTHBHOCTU METaJLJIOB.

Coutu (cpefiHUE): HOMEHKJ/IATYPa, CIOCO6BI MOJMyYeHH s,
B3aUMO/IeHCTBHE COJIeH C MeTalJIaMH, KUCJIOTaMH,
1eJI0YaMHU U COJISIMU.

'eHeTHUYecKas CBS3b MEX/Y KJIacCaMU HeOpPraHUYeCKUX
coenHeHUH. ['eHeTHYeckue psAabL [loHATHE 00
*aM$oTepHBIX FTUAPOKCHAAX (Ha MpUMepe [JMHKA U
aJIIOMMHMS): XMMHYECKHEe CBOMCTBA B3aUMO/IEHCTBHUE C
KHCJIOTaMH U 11leJI0YaMH, pa3JioxKeHue Npu HarpeBaHuu.*

[AemoncTpauumm

OGpasibl HEOPraHUYEeCKHUX BELeCTB PA3JIMUHBIX KJIaCCOB.
B3aumMo/ielicTBHE pacTBOpa CEPHOM KHUCJIOThI C OKCUZ,0M
menu(11).
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OmnperneneHne OCHOBHBIX KJIACCOB HEOPIraHWYECKUX COSIMHEHMIT 10 M1abIoHYy.

CocraBiieHHe CXeM CTPOCHHS OCHOBHBIX KJIACCOB HEOPTaHHMYECKHX COSIMHEHMIT Ha OCHOBE
ONPEICIICHUS.

CocrapieHne HopMyJT OCHOBHBIX KJIACCOB HEOPTAHMYECKHUX COCTMHEHHI U Ha3bIBaHUE X T10
MEX[yHapOIHOH U TPUBHAIBLHOH HOMEHKIIATYPE C MCIIOIb30BAHHEM OIPE/ICIICHUS U TaOIUIIbI
PacTBOPHUMOCTH.

KnaccnunupoBanne n3yqaeMbIX BEIECTB [0 COCTAaBY U C60UcmEaM C ONIOPOH Ha OIpeAeeH s,

CXEeMBI M TaOJIHIly PAaCTBOPUMOCTH.

CocraBieHne TaOIULbI TEHETHYECKUX PSIIOB U cXeMbl «I eHeTnuecKas B3aHMOCBS3b OCHOBHBIX
KJIaCCOB HEOPTaHWYECKUX COSIMHEHUID» MO PYKOBOACTBOM IIeIarora.

TIporHo3upoBaHue CBONCTB BELIECTB HA OCHOBE OOIIMX XMMHYECKUX CBOMCTB H3y4EHHBIX KIACCOB,
IPYII BELIECTB, K KOTOPBIM OHHM OTHOCSTCS C MCIIOJIb30BAHUEM CXeMBbI «I eHeTHYecKasi B3anMOCBSI3b

OCHOBHBIX KJIACCOB HEOPTAaHWYECKHX COSIMHEHUIN» 0] PYKOBOACTBOM IIearora.

CocraBiieHne MOJIEKYISIPHBIX YPaBHCHUH peaknii, HIUTIOCTPUPYIOIINX XMMUYECKHE CBOICTBA
U3YUYCHHBIX KIIACCOB U CNOCOObL NOMYYEeHs BEIIECTB H3YUCHHBIX KIIACCOB, IPYIII, a TAKXKE
HOJTBEPIKIAIOIINX F'EHETHYECKYIO B3aHMOCBS3b MEXY HUMH, C OLOPOIl Ha BEpOAIbHYIO CXEMY B
KaueCTBE 3PUTEIIBHOI OLOPHI.

CocraBieHre MOJIEKY/SIPHBIX YPaBHEHUH PEakLUii 10 CXeMaM C IPeIBapUTEIbHBIM 00CYKICHUEM
BBIOOpA PEarupyroIUX BEIIECTB.

Brruncnenne no ypaBHeHHSIM XUMHYIECKHX PEaKIUil KOJIMIeCTBa, 00bEMa, MacChl BEIIECTBA MO

KOJIMYECTBY, 00BEMY, MacCe PEareHTOB MIIM IPOAYKTOB PEAKLIMHU 110 aITOPUTMY.

[InanupoBanne 1 OCYIIECTBICHUE HA TIPAKTHKE XUMUIECKOTO AKCIICPHMEHTA 1 HAOIIOICHNUS MO
PYKOBOJICTBOM YUHTEIIS.

@DopMyIHpOBaHUE BHIBOJIOB 110 PE3yJIbTaTaM KCIEPUMEHTA C HCIIOIb30BAaHHEM OMOPHBIX CIIOB.
dopmynupoBaHHe ¢ HOMOLIBIO IIeJ[arora 1 BEIIOJIHEHNE IPaBHiI Oe301acHoi paboThl B 1abopaTopun
HPH UCTIOIB30BAHMN XUMHYECKOH OCYIbI 1 000PYIOBAHMYS.

Vcnonp30BaHKE MPH BHIMOIHEHUH y4eOHBIX 3a/JaHUi U B IIPOLIECCE MCCIIEI0BATEIbCKOM 1EITEIbHOCTH

Hay4YHO-TIOITYJIIPHOM JINTEPaTyphl XUMIYECKOTO COJepPIKaHuUs, CIIPAaBOYHBIE MaTEpHAIbI, PECypChI
HTepHeTa, OcylecTBICHHE BBIOOPA MO PYKOBOACTBOM HACTaBHHKA.




Peaknus HeHTpann3anum.
BrITecHeHHe 0HOTO MeTaJljla PyTUM U3 pacTBOpa COJIU.

Na6opaTopHbie U NpaKTUYecKkue paboTbl
JlaGopaTopHbIE ONBITHI:

B3aumoelicTBHE KMCJIOT C METa/LJIaMU.

[losryueHrEe HepPaCTBOPUMBIX OCHOBAHUM.
B3auMogeiicTBHEe HepaCTBOPUMbIX OCHOBAHHUM C
KHUCJIOTaMH.

PaznoxeHue ruapokcua meau(Il) npu HarpeBaHuw.
[IpakTUyeckas padora:

Ne 7. PellieHre 3KCIIepMMeEHTa/IbHBIX 33/ja4 110 TEMe
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COEJUHEHUI».

BbluucneHnums
— 10 ypaBHEHUAM XUMHUYIECKUX peaKLU/Iﬁ

BI)ICTpaI/IBaHI/Ie pa3BépHyTI)IX MUCbMEHHBIX U YCTHBIX OTBETOB C OHOp()ﬁ Ha I/IH(l)OpMaIII/IIO us3
y'-lCGHPIKa " CIIPAaBOYHBIX MAaTEPUAJIOB, 'PAMOTHOEC UCIIOJIB30BAHUE U3YUEHHOT'O TOHATUIHOTO
anrapara Kypca XUMHUH € UCITIOJIb30BAaHUEM I1JIaHa, OIIOPHBIX CIIOB, aJITOPUTMA.

Paspen 3. Bewectso un xumuueckue

peakuum, 44

Tema 10. Xumunuyeckme peaxkuumm.
OCHOBHble 3aKOHOMEPHOCTHU
XMMUUYECKUX peaKumit (44)

*TIoHATHE O CKOPOCTH XMMHUYECKOH peakiuu. DaKkTopsl,
BJIMSIONIME HAa CKOPOCTh XUMHMUecKoW peakuuu. [lonsrue o
TOMOTEHHBIX M TETepPOTEeHHBIX peaknusax. Ilomstue o6

0o0paTUMBIX ¥ HEOOpAaTUMBIX XHMHYECKHX PEaKIUAX.

IlonsiTue o XHUMHYCCKOM PaBHOBCCHH. CMGH.[CHI/IG

XUMHUYECKOTO PaBHOBECHS. q)aKTopBI, BIIMAIOIUEC Ha

CKOPOCTh XMMHYECKOH PEaKINH H MOJI0KEHNE XUMIIECKOTO
paBHOBecus. Kiaccmdukamuss XUMHYECKHX pEaKmUd 10
Ppa3HBIM OCHOBAHUAM. *

PackpbIBaTh CMBICI U3y4aeMBbIX TIOHATHH W IIPUMEHSATH TH HOHATHS IIPH ONMCAHUH CBOMCTB BEIECTB U

UX MpEBpaILECHU.

KrnaccudunupoBats XMMIYECKHE PEAKIUH 10 Pa3IMIHBIM IIPU3HAKAM.

Y cTaHaBIIMBATh 3aBUCHMOCTH CKOPOCTH XMMHYECKOI PeakIiu OT pPa3IuyHbIX (PaKTOPOB MO

PYKOBOJCTBOM YIHTEIISL.

[ IporHO3MPOBATH BO3MOXKHOCTH NPOTEKAHUS XMMHIECKUX NTPEBPAIICHIH B PA3JIMIHBIX YCIOBHUSX MOCIIE
TIpeaBapUTEILHON pabOThL.

DnpenensTs OKUCIUTENb U BoccTaHoBUTENs B OBP.

CocTaBiATh 21EKTPOHHBIN OalaHC PeaKLUH.

[ Ipon3BOANTH BBIYUCICHHS IO XUMHYECKUM YPAaBHEHHSAM I10 allTOPUTMY.

BEICTpanBaTh pa3BEPHYTHIC IMCHMEHHBIE U YCTHBIE OTBETHI C OIIOPOi Ha HH(OPMAIIMIO U3 yIeOHHUKa U
CIIPaBOYHBIX MAaTEPHANOB, TPAMOTHO HCIOJIb30BaTh U3YUEHHBIH MOHATHHHBIN armapaTt Kypca XUMUH
TI0CIIe TIPEeIBAPUTENILHOTO CTPYKTYPHPOBAHHS MaTepHaa.

Vcrionb30BaTh IpY BEITIOIHEHUH yI€OHBIX 3aJaHUH U B TIPOLIECCE NCCIIE0BATENbCKON NesTETbHOCTH
HaYYHO-TIOMYJISIPHYIO TUTEPATYPY XUMHIECKOTO COAEPKAHHSA, CTIPABOUHBIE MATEPHAITBI, PECYPCHI
HurepHeTa nocie KOHCYIbTAIMH C ITE[arOrOM.

PacKpBIBATh CMBICI U3y4aeMBbIX MOHSATHH, & TAK)KE CMBICIT TEOPHH AIIEKTPOIUTHISCKON AUCCOLHAIINH C
OIOPO HA CXEMBI.

DOBSICHATH IPUYHHBI AJIEKTPOIIPOBOTHOCTH BOJHBIX PACTBOPOB C TOMOIIBIO ITE1arora.

CocCTaBiATh ypaBHEHHS AUCCOLHAINN KHCIIOT, IIENOYe U COJIeH, MONHBIE U COKPAIIEHHBIE HOHHBIE
YpaBHEHUS XUMHIECKUX PEeaKINil HOHHOro OOMeHa.

[ TmaHnpOBaTh M OCYIIECTBIATH HAa IPAKTUKE XUMUYECKHE SKCIIEPUMEHTBI, IPOBOIUThH HAOIIOACHNS,
JieTaTh BBIBOABI IO pe3yIIbTaTaM SKCIIEPUMEHTA MOCIIe IPEBapUTENbHON paboTHI.

CnenoBath paBuiIaM Oe30macHoOl paboTHI B J1aOOPaTOPHUH NP UCIIOIB30BAHIN XUMIYECKOH MTOCYIBI 1
000pyI0BaHUs MO/l KOHTPOJIEM I1eJlarora.

[ Ipon3BOANTH BEIYUCICHUS 10 XUMIYECKUM yPaBHEHUSIM.
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BEICTpanBaTh pa3BEPHYTHIC IMCHMEHHBIE U YCTHBIE OTBETHI C OTIOPOi Ha HH(OPMAIINIO U3 yIeOHHUKa U
CIPaBOYHBIX MaTePHaIOB, IPAMOTHO HCIOJIb30BaTh U3yUCHHBIN MOHATUIHBIN anmapaT Kypca XUMUH
TI0CIIe IPeIBAPUTENILHOIO CTPYKTYPUPOBAaHHS MaTepHaa.

Hcnonb30Bath Ipu BHINOIHEHUH y4eOHBIX 3ajaHUil U B IIpoLiecce UCCIIeI0BATeNIbCKON eI TEIbHOCTH
HaYYHO-MOMYJISIPHYIO TUTEPATYPY XUMUIECKOTO COAEPKAHHS, CIIPABOUHbIE MAaTEPHAIbI, PECYPCHI
HuTepHera noce KOHCYNbTAllUU C IEJArOroM

9 KUIIACC

(2 g B HEmemto0, Bcero 68 u)

MpumepHble Tembl,
pacKpbiBalow e faHHbI pasgen
nporpammbil,

M KO/IMYECTBO 4acoB, OTBOAMMOE
Ha UX u3yyeHue

OCHOBHOE coaepiKaHue

OCHOBHblE BUAbl AEATENbHOCTU
obyuatowmxca

Pasgen 1. BemecTBo M XuMu4yeckue peaknuu (104)
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IloBTOpEHUE U YIJIyG/IeHUe
3HAHUI1 OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(104)

[Mepronmyeckuii 3akoH. [lepnoandeckas cucreMa XMMHYECKUX
anemenToB J. V1. MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB XUMHIECKHX
9JIEMEHTOB IEPBBIX TPEX MEPHOJOB, KK, KaJIbLUS U UX
COEMHEHUI B COOTBETCTBHU C TOJIOKEHUEM 3JIEMEHTOB B
MEpUOANYECKON CHCTEME U CTPOCHUEM HX aTOMOB.
Knaccn(bmcaum U HOMCHKJIaTypa HEOPraHN4€CKUX BCIICCTB
(MexxayHapOAHas M TPUBHANbHAS). XUMHUYECKHE CBOHCTBA
BEILIECTB, OTHOCSIIUXCS K PA3IMYHBIM KJlaccaM
HEOPraHM4eCKUX CoelMHEeHuN. I'eneTnueckas cBsA3b
HEOPTaHWYECKUX BEIIECTB.

CTpOGHHe BCIICCTBA. BUJbI XAMHYECKON CBSI3U U THUIIBI
KPHCTANINYECKHUX PEMETOK. *3aBHCHMOCTh CBOICTB BEIIECTB
OT UX CTPOEHHS. *

XUMHYECKUE PEaKIUH. KIIACCHDUKALUSI XUMHICSCKHX PEaKIMi
IO Pa3JIMYHEIM OCHOBAHHMSM.

Teopus 27EKTPONIUTHUECKON JUccoLUaluu

JleMoHCcTpanuu

1. Mogenu KpUCTaJIMYeCKUX PelIéTOK HeOPraHUYeCKUX
Bell|eCTB.

2. KopotkomnepronHas 1 ATMHHOIIEpHOAHAS (POPMBI
Ileprnoanyeckoil cuCTEMBI XMMUYECKUX 3JIEMEHTOB

JI. 1. Menneneena

IMpakTryeckas pabora Ne§ «Peakiuy HOHHOTO OOMeHay
[Ipaktuueckas padota Ne 9 «KauecTBeHHBIE peaKIMy HA HOHBI
B pacTBope".

KontpomnbHas padota Ne6 «DneKTponuTuieckas JuCcCOHaims»

XapakTepH30BaTb XMMHUYeCKHe 3J1eMEeHTHI [TepBbIX TPEX epPHO/ 0B, Kalus U KaJbLUA 110 UX
noJsioxkeHuto B [lepuoandeckoit cucteMe /. 1. MeHzeneeBa c onopoii Ha aJrOPUTM.

KnaccuduuupoBaTh U Ha3blBaTh HEOPraHUYeCKHe BellleCTBa U3y4eHHbIX K/JacCOB € OOPOH Ha
cxeMy, TabJIUIy pacCTBOPUMOCTH.

OnuceIBaTh 0611Me XMMHUYEeCKHe CBOMCTBA BeLlleCTB Pa3/IMYHbIX KJIACCOB, MO TBEPK/AATh
CBOMCTBa NpUMepaMu MOJIEKYJ/IIPHBIX ypaBHEHUH XMMHUUYeCKUX peaKLUi ¢ 0OpOH Ha cxeMy.

OnpenensaTh BUJA XUMHUYECKOHN CBSI3U U TUI KPUCTA/UIMUYECKOH PelléTKY BellecTBa C ONOPOi Ha
cxeMmy.

[IporHosupoBaTh CBOWCTBA BeleCTB B 3aBUCUMOCTH OT UX CTPOEHHUS N0ocJ/Ie Npe/iBapUTETbHOTO
pasbopa.

BbicTpanBaTh pa3BépHYThble NMCbMeHHbIe U YCTHbIE OTBETHI C ONIOPOM Ha
HHPOpMaLMIO U3 yYeGHUKA U CIPAaBOYHBIX MaTepHUaloB, FPAMOTHO UCII0/1b30BaTh U3y4eHHbIN
NOHATHUMHBIN anlapaT Kypca XUMHUH.

Hcnonb3oBaTh NpY BHINOJHEHUH Y4eOHBIX 3alaHUH U B ITPOLiecce UCCIe[0BaTebCKON
JleITeJIbHOCTH HayYHO-NONYJIAPHYI0 JIMTePaTypy XMMHYECKOT0 COZep>KaHHs, CIPaBOYHbIe
MaTepuaJbl, pecypcbl MHTepHeTa 10/ PyKOBOJCTBOM IeJjarora.

PackpbIBaTh CMBICI TEOPUH EKTPOIUTHYECKOH aucconnanuu. OObsICHATD IPUYUHBI

3JIEKTPONPOBOJHOCTU BOAHBIX PACTBOPOB;

CocTaBisATh ypaBHEHHS JUCCOLHAIIMN KUCIIOT U IETI04eHi, TOJHBIE U COKPALIEHHbIE XUMUIECKUE

YpaBHEHUsI XUMHYECKHX PEAKIMil HOHHOTO OOMeHa.

Pa3zzaen 3. HemeTasuibl

U UX coeJUHeHMs (24 )

Tema 3. O61asn
XapaKTepuCTUKA
XUMHUYeCKHX 3jieMeHTOB VIIA-
rpynnsl. I'asoressl

(44)

06111as XapaKTepUCTHUKA rajoreHoB. 0CO6eHHOCTH
CTPOEHHs aTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIe JIJI1 HUX
CTeleHU oKUceHUs. CTpoeHUe U GU3HYeCKHe CBOMCTBA
NpPOCTBIX BellleCTB — raJoreHoB. XMMHUYecKre CBOMCTBA Ha
npumMepe xjopa (B3auMoJelcTBUE C MeTalJIaMH,
HeMeTa/I/IaMH - BOJIOPO/IOM M KMCJIOPOJ0OM, *iesioyaMu™).
XnopoBogopog. ConsiHas KUCI0Ta, XUMAYeCKHe CBOWCTBa,
*nosiydeHue*, npruMeHeHHe. KauecTBeHHbIe peaKkIiuy Ha
rajoreHu/i-uoHblL */leficTBUe XJI0pa U XJI0POBOAOPOJA HA
OpraHM3M 4YesioBeKa.* BaxkHeH1IMe XJIOPUABI M UX

OGBACHATD 06LIMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMeTaJlJIOB U UX COeJUHEHUH B
IpeJiesiax MaJsbIX IepUOJOB U IJIaBHbIX noArpynn [leproandeckoi CHCTeMbI XUMUYECKUX
3/1eMEHTOB C YYETOM CTPOEHHS UX ATOMOB C HCIO0JIb30BAHUEM CXEMBI.

XapakTepu3oBaTbh GU3NYECKUE U XUMUYECKHE CBOWCTBA IPOCThIX BELIECTB IaJIOreHOB (Ha
NpUMepe XJ0pa) U CJI0KHBIX BELIECTB (XJI0pOBOA0OPO/a, XJIOPU/ia HATPHSI), CIOCOOI UX
N0JIy4eHHs, IPUMeHeH e U 3Ha4eHHe B IPUPO/ie U XKU3HU YesIoBeKa Iocsie
CTPYKTYpPUPOBAHUSA MaTepHaa.

OnpezensThb raJoreHU/i-MOHBI B paCTBOPE C MCMOJIb30BaHUEM TabJIuIbl "XapaKTepHble
peakLuy Ha aHUOHBI".

[I1aHMpPOBaTh U OCYIIECTBJIATD HA MPAKTHKe XMMUYECKHe IKCIIEPUMEHTHI, TPOBOAUTD
HabJII0/ieHus, Jle1aTh BBIBO/bI 10 pe3yJIbTaTaM 3KCIepUMEHTA [10C/1e PeiBapUTEbHOM
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HaxoXx/JeHue B Ipupone.

JeMoHcTpanuu

BujieoMmaTepuasbl: raJoreHbl U UX COeJUHEHUSI.
06pasibl XJI0PU/OB.

JlaGopaTopHble U IPaKTHYeCKHE PaGoThl
JlaGopaTOpPHBIN OMBIT:

PacnosHaBaHUe XJI0pU-HOHOB.

paboThI.

Ciie10BaTh NpaBUJ/IaM 6e30MacHOi pa6oThl B 1JaGOPATOPHH MPH HCMOJIb30BAaHUN XMMHYECKON
IIOCY bl 1 060PY0BaHKS 10/ PyKOBOACTBOM IIe/1arora.

BhICcTpauBaTh pa3BEépHYThIE NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha HHOOPMALHIO U3
y4eGHHUKa U CIIPaBOYHBIX MAaTePHUAJIOB, IPAMOTHO UCH0JIb30BaTh U3y4eHHbIH MOHATUHHBIHA
anmapart Kypca XMMHH.

Hcnosb30BaTh MPH BIMOJHEHUH YYeGHBIX 3aJaHU U B IPOL[ECCE UCCIE0BATENbCKOM
JleATeIbHOCTH HayYHO-IOMYJISIPHYIO0 JIMTEPATYPY XUMUYECKOT0 COZIEPXKAHUS, CIPABOYHbIE
MaTepHaJbl, pecypcbl UHTepHeTa

Tema 4. O6mas
XapaKTepUCTHKA
XMMHUYECKHUX 31eMeHTOB VIA-
rpynnsl. Cepa u eé
coegHeHuUA (5 4)

0O611as xapaKTepUCTHKA 3J1eMeHTOB VIA-rpynnsl.
Oco6eHHOCTH CTPOEHUS aTOMOB 3THX 3/IEMEHTOB,
XapaKTepHble AJ1s1 HUX CTelleHH OKUcIeHus. CTpoeHue U
dusnyeckre CBOMCTBA NPOCTHIX BellleCTB — KUCJI0poAa U
cepbl.

AnnotrponHble MogubUKALMK KUCJIOPOJA U CepBI.
XuMuydeckue cBoicTBa cepbl. CepoBOJOPO/, CTPOEHHE,
bu3nyecKre U XUMHYECKHEe CBOMCTBA (KUCJIOTHbBIE U
BOCCTaHOBHUTe/bHbIe). OKCUABI Cepbl KaK NpeACcTaBUTENU
KHUCJIOTHBIX OKCUA0B. CepHast KUCJI0Ta, pU3ndecKue

W XMMHUYecKHe CBOHCTBA (001LIHMe KaK NpeiCTaBUTe A
KJIacca KUCJIOT U creliupuiecKue), npuMeHeHHe.
CepHuUCTas KUCIOTA.

*XUMHYecKue peakLiMy, Jexaliie B OCHOBe
MPOMBILIJIEHHOTO CI10c06a MOJIyYeHHUsT CEpPHOW KUCJIOTHL.*
CoJiv cepHOM KHCJIOTBI, KaueCTBEHHAs peaKlus Ha
cyJibdaT-HoH.

HaxoxzeHue cephl U eé coeJUHEHUH B IpUpOJe.
*XUMHYeCcKoe 3arpsisHeHN e OKPYKaloLel cpesibl
coeIMHEHUSAMH cepbl (KUCIOTHBIE LOXK/H, 3arPsI3HEHHe
BO3/lyXa U BOJOEMOB), CIOCOGHI €ro NMpeAoTBpalleHus.*

JleMoHCTpanuu

Konnekuuu (Bujeomarepuasnl): cepa U eé coeJUHEHUSI.
06yr/iMBaHMe caxapa Mo/, 1eicTBueM
KOHLIEHTPUPOBAHHOM CEPHOM KUCJIOTHI.

JlaGopaTopHble U NPaKTU4YeCKHe PaGOThl
JlabopaTOpHBIE ONBITHI:

O6HapyxeHHUe Cy/ibPaT-UOHOB.

B3aumMojelicTBre pa36aBJIeHHOM CEPHON KUCJIOThI C
LUHKOM. BhIuMC/IeHUSI

0 ypaBHEHHUAM XMMHUYEeCKHX PeaKLUH;

O6BsACHATD 061111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 3/1eMeHTOB VIA-rpynne! ¥ Ux
CoeIMHEeHUM
C y4€TOM CTPOEHHS X aTOMOB C OIIOPO Ha cxeMy "Mi3MeHeHUe paZjiycoOB B MoArpynmnax".
XapakTepHu3oBaTb pu3nvecKue
Y XMMU4YecKue CBOMCTBa IPOCTOr0 BelllecTBa cephl U eé coeJuHeHUH (cepoBO10pO/ia, OKCH/OB
cepbl, CEPHOH KUCJIOTHI, CyJIbPATOB), CIOCO6HI UX NMOJIyYeHHs], IPUMEHEeHHe U 3HaYeH e
B IPUPO/ie U >KM3HU YesI0BeKa C OII0OPOM Ha CXeMy Y IJIaH.

OnpepenaTh HaJn4uMe Cy1bPaT-HOHOB B paCTBODe.

O6BACHATD CYLHOCTb 3KOJIOIMYeCcKUX Ipo6.JieM, CBA3aHHbIX C IepepaboTKON coeJUHEHUH cepbl
nocJie CTpyKTypUpOBaHUsl MaTepHaa.

[I1aHMpoBaTh M OCYIIECTBJIATD HA MPAKTHKe XMMUYECKHe IKCIIEPUMEHTBI, IPOBOJUTh
HabJII0JeH s, Z1e1aTh BbIBOABI 110 Pe3yJIbTaTaM 3KCIIePUMEHTA.

CnepoBaThb NpaBUIaM 6e30MacHON paboThI B J1JaGOpaTOPUU NPH UCNOJIb30BAHUY XUMHUYECKON
nocyAbl 1 060pyA0BaHUS 0/, PYKOBOACTBOM Ilefarora.

[Ipon3BOANUTE BBIYHUCIEHHUS 10 XUMUYECKUM YPABHEHHUSIM 10 aJITOPUTMY.

Hcnonb30BaTh NpU BLINOJHEHUH YYeOHbIX 3a/laHUH TEKCThI y4e6HHKa, CIPaBOYHbIe
MaTepuasbl ([leprouyeckyro cucTeMy XUMUYeCcKUX aieMeHTOB /JI. M. MeHiesieeBa, Tabuiy
pacTBOPHMMOCTH KHCJIOT, OCHOBAaHUI U cosiell B BOJie, 3JIeKTPOXUMUYECKUH PsJ| HaNps>KeHU I
MeTaJIJIOB).

Hcnosib30BaTh IPH BBITOJHEHUH yue6-

HBIX 33/]JaHUH U B TpoLiecce UCCIe[,0BaTeTbCKOMN 1eATebHOCTH HAyYHO-TIOMyJIIPHYIO INTepaTypy

XMUMUYECKOT0 COJlepKaHus], CIpaBOYHbIe MaTepuaJibl, pecypcbl HHTepHeTa

110CJ/Ie KOHCYJIbTAL[MH C [TeJaroroM
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Tema 5. O61man
XapaKTepUCTUKA
XHUMHYECKHUX 3/1EMEHTOB VA-
rpynnsl. A3oT, pocdop u ux
coeAUHEeHMs

(74)

06111351 XapaKTepUCTHKA 3J1eMeHTOB VA-rpynmnsl.
Oco6eHHOCTH CTPOEHHSI aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe /11 HUX CTENeHU OKUCJIEHUSL.

A30T, pacnpocTpaHeHue B Ipupoe, pusnyeckue U
XMMHYecKHe CBOWCTBA (B3aMMOJeHCTBHE C MeTa/lJIaMH U
HeMeTaJlJIaMHU - KHUCI0POZOM U BoJoposioM). KpyroBopoT
a3oTa B IPUPOJE.

AMMuak, ero usnyeckre U XUMHUYeCKHe CBOMCTBA
(okuCIEHHE, OCHOBHBIE CBOWCTBA BOJHOTO PacTBOpa),
*nosiyyeHue* u npuMeHeHue. CoJIM aMMOHHUS, UX
dusuyeckre U XUMHUYECKUE CBOMCTBA (pasJiokeHHe,
B3aMMO/IEHCTBHUE CO 11[eJI0YaMHU ), TPUMEHEHHE.
KauecTBeHHas peakiysi HA MOHbI aMMOHHUSI.

A30THas KHUCJI0Ta, eé GU3ndecKre U XUMHUYECKHe CBOMCTBA
(o6uMe Kak peACcTaBUTEJIA KIacca KUCIOT U
cnenuuyeckue). A3oTucras KucjaoTta. crnosb3oBaHue
HUTPATOB U COJIe aMMOHHUS B Ka4eCTBe MUHEPaTbHbIX
yA06peHunH.

*XnMHYecKoe 3arps3HeHNe OKpY»Kalolel cpeJibl
coeiMHEHUSIMHU a30Ta (KMCJIOTHBIE JJOXK/AH, 3arpsi3HEHHE
BO3/yXa, TOYBLI U BOAOEMOB).*

docdop, *annoTponHbie MogupuKauu pocpopa*,
dusnyecKkre 1 XUMHUYECKHe CBOMCTBA (B3aUMO/IeHCTBUE C
MeTa/UIaMH{, HeMeTa/lJlaMH, *KOHLLeHTPUPOBAaHHOH
a30THOU U CEpHOU KUca0TaMu).*

Okcug pocdopa(V) u pochopHas kucaoTa, pusndeckre U
XMUMH4YeCKHe CBOHCTBa, nosnydeHue. KadectBeHHas
peaknus Ha pochaT-HOHBIL.

HUcnosnb3oBaHue pochaToB B KaueCTBe MUHEPAJbHbIX
yA06peHU. 3arpsi3HeHMe IPUPOAHBIX BOJOEMOB
docoaramu. JleMoHCTpAL UM

Kosnnexknuu: pocdop v ux coeJuHeHUS.
B3anMo/1eficTBHE KOHIIEHTPUPOBAHHON a30THOW KUCJIOThI
C MeJIbio.

JlabopaTopHble U IPaKTHYeCKHE paGoThl
JlabopaTopHbI€e ONbBITHI:

1. BsaumogelicTBHE coJiel aMMOHHS C IIEJ0YbIO.

2. 03HaKoMJIeHHEe ¢ 06pa3jaMHy a30THBIX U GocPOpHBIX
yA,00peHuU.

[IpakTHYeckas paboTa:

Ne 10. [TosryyeHHe aMMHUaKa, U3y4eHHe ero CBONCTB.

Buruucienus

O6'bACHATD 00LIME 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/1eMeHTOB VA-IPyNIbl U UX
COeJIJMHEHUH C YYETOM CTPOEHHSI UX AaTOMOB.

XapakTepu30BaTh GU3UUECKHE U XUMUUECKHE CBOMCTBA IPOCTHIX BelllecTB a30Ta U pocdopa u
WX COeIMHEeHUH (aMMHUaKa, coJied aMMOHHS1, a30THOU KUCJIOThI, HUTPATOB, OKCHJA
docdopa(V) u pocdopHoit KucoTEL, hocdaToB), CHOCOGHI UX OJNYUEHHUS, IPUMeHEHHE U
3HaYeHHMe B IPUPOJE U XKHU3HHU YeJIOBEKA C UCTI0/Ib30BAHUEM CXEMBI.

OnpezensTh HOHBI aMMOHHUSA U pocdaT-UOHBI B PACTBOPE C UCIOJIb30BAHUEM TAGINULBI
"XapakTepHble peaKl[M1 Ha KATUOHBI U aHUOHBI .

O6'BACHATD CYLIHOCTb 9KOJIOTMYECKUX TPO6IeM, CBA3aHHBIX C HAXOXKEHHeM COeINHEHUH
azorta u ¢ochopa B OKpy:Kalollel cpese.

[I1aHUPOBATb U OCYLIECTBJISATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTDI, IPOBOJUTH
HaO6JII0/IeH s, ieJ1aTh BBIBO/BI 110 Pe3yJIbTaTaM 3KCIepr-MeHTa.

CnenoBaTh MpaBUIaM 6e30MacHON PaboTHI B JJAGOPAaTOPHH NPU UCIOJIb30BAHUYU XUMUYECKON
NoCyZbl U 060py0BaHUS.

[IpoM3BOAUTH BBIYUCIEHUS 10 XHMUYECKHUM YPAaBHEHUSM.

Hcnonb30BaTh NPU BbINOJHEHUH Y4eOHbIX 33laHUH TEKCThI Y4e6HHKa, CIPAaBOYHbIE
MaTepHasbl (IEPUOJUYECKYI0 CUCTEMY XUMHUECKUX 371eMeHTOB /I, . MeHesieeBa, Tab ULy
pacTBOPHUMOCTHU KHUCJIOT, OCHOBAHUH U COJIel B BOJie, 3IEKTPOXMMHUYECKUH P/l HANPsHKeHUH
MeTaJlJIoB).

Hcnonb30BaTh NpU BHINOJIHEHUH Y4eOHBIX 33laHUH U B ITPOLIeCCe HUCCIe[0BaTEbCKON
JlesITeIbHOCTH HAyYHO-NONYJISIPHYIO JIUTEPaTyPy XMMUY€ECKOI'0 COZlepP>KaHMUsl, ClIpaBOYHble
MaTepuaJbl, pecypcsl MHTepHeTa ocie KOHCY/IbTALMHU C Iefarorom
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— I10 YypaBHEHUAM XUMHUYECKUX peaKLlI/Iﬁ

TeMma 6. 06112 XapaKTepuc-
THUKA XUMUYECKHX 3JIeMEHTOB
IVA-rpynnsl.

Yriiepoj v KpeMHHMH U UX
coeJMHEeHUs

(84)

Yraepon, asustoTponHble Mo dukaiuu (rpadpur, aamas),
pacnpocTpaHeHHe B IpUpo/ie, pusnyeckre U XUMUYECKHe
cBoiicTBa. Afcop6uus. KpyroBopot yryepojia B Ipupo/e.
Okcu/ibl yrieposia, uX PpU3nuecKre U XuMUYecKre
CBOMCTBA (B3aMMO/ZEHCTBYE C METaJIaM{, HEMeTa/lJIaMH,
*KOHIIeHTPUPOBAHHON a30THOU ¥ CEPHOM KHUCJI0TaMu)*,
UX JleCTBUE Ha KUBbIE OPraHU3Mbl, *nosyyeHue™

U IpUMeHeHHe. *IKOJI0rnYecKre NPo6JIeMBI, CBI3aHHBIE C
okcugoM yriaepoga(lV); runoresa rino6aabHOTo
NOTeIJIEHNS KJIMMaTa; TapHUKOBBINA 3¢ deKT.*

YroJsibHas KMCJIOTA U €€ COJIY, UX PU3NYECKHE U
XUMHYECKHE CBOUCTBA, No/y4eHue U NIpUMeHEeHHUE.
KauecTBeHHast peakijusi Ha KApOOHAT-MOHBI.
*Wcnosib30BaHMe KapOOHATOB B OBITY, MEIUIMHE,
HPOMBILIEHHOCTH, CeJIbCKOM X035k cTBe.*

KpemHui, ero pusmdeckue 1 XauMU4eckre CBoMcTBa (Ha
npuMepe B3aUMOZENCTBHS ¢ METa//IaMHU U HEMETAJLIaMHU),
*MoJiydeHre U IpUMeHEHUE B 3JIEKTPOHUKE.*
*CoelMHEeHMS KpeMHHUs B npupoe. O6iune
npejacTaBsieHus 06 okcue kpeMHus (V) u KpeMHUeBoOM
kucoTe. CUIMKATBhI, UX UCIOJIb30BaHUE B GBITY,
MeAMIMHE, IPOMBILIJIEHHOCTH. Bax-Helne
CTpOUTEJIbHble MaTepHaslbl: KEPAaMHUKa, CTEKJIO, [IEMEHT,
6eToH, xese306eToH. [Ipo6sieMbl 6e30acHOrO
HCIO0JIb30BAaHUSA CTPOUTEIBHBIX MaTEPHAJIOB B
MOBCEeJHEBHOM )KU3HU.* JleMOHCTpanum

Mojenu KpUcTaJIMYeCKUX pelléTOK aiMasa, rpaduTa,
MOJIEKYJIbI QyJlIepeHa.

Apncop6uusi pacTBOPEHHBIX BeI[eCTB aKTHUBUPOBAHHBIM
yrJiém. [Ipotusoras.

Bujieomatepuranbl: CUJIMKaTHAS HPOMBIIIJIEHHOCTb.
Mogesn MoJIeKyJ1 OpraHUYeCKHUX BelleCTB.
JlaGopaTopHble U IPaKTHYeCKHE PaGoThl
JlaGopaTopHbIii onbIT: KayecTBeHHast peakuys Ha
Kap6oHaT-UoH. [IpakTHyeckue paboThl:

Ne 11. [TosiyyeHue yrieKUCI0ro ra3a u UsyyeHue ero
CBOMCTB.

Ne 12. PelteHre 3KCliepuMeEHTA/bHbBIX 33/ja4 110 TEMe
«HemeTasibI».

BeryucieHus no YpaBHEHUAM XUMHYECKUX peaKL[I/Iﬁ
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O6BACHATD 0611]1e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMeHTOB [VA-rpynmne! ¥ ux
COeIMHeHUH C y4€TOM CTPOEHHS UX aTOMOB.

XapakTepHusoBaTb pu3NUeCcKHe U XMMHUYeCKHe CBOMCTBA NPOCTHIX BelleCTB yraepoja U
KpeMHHUS U UX coeJUHEeHUH (OKCH/0B yTIJIepo/ia, yroJbHONH KUCJI0ThI, KApOOHATOB, OKCH/A
KpeMHHUS$1, KpeMHHEBOH KHCJIOTBI, CHIIMKATOB), CIOCOGBI UX MOJIyYeHHU s, IPUMeHeHue
Y 3Ha4YeHHe B IPUpO/ie U »KU3HU YesI0BeKa.

OnpepenaTb Kap6oHAT- U CUJIMKAT-

HOHBI B pacTBOpe.

O6BACHATD CYILHOCTb 3KOJIOTMYeCKHUX [Tp06.JieM, CBA3aHHBIX C HAX0XKJeHHeM YIJIeKUCJIOro rasa
B OKpY»Kalollel cpeje.

[l1aHMpoBaTh U OCYLIEeCTBAATD HAa IPAKTHKe XMMUYECKHe IKCIIePUMEHTHI,

[IpoBoAUTH HAbIIOJeHu s, [ie1aTh BBIBOABI 110 Pe3yJibTaTaM 3KCIeprMeHTa 1ocJie
npeJBapUTeTbHON PabOThL

CnenoBaTh NpaBUIaM 6e30MacHON PaboThI B JJAGOPATOPH U NPH UCTOJb30BAHUU XUMUYECKON
NoCyZbl U 060py0BaHUS.

Hcnosnb3oBaTh NPH BLINOJHEHUH y4yeOHBIX 33/JaHUH TeKCThl y4e6HUKa, CIPaBOYHbIe
MaTtepuaJsl ([lepuoanyeckyro cucTeMy XMMHU4ecKkux 3jieMeHToB /Jl. V. MeHjesieeBa, TabiuLy
PacTBOPHUMOCTH KUCJIOT, OCHOBAaHUM U COJIeH B BOJIE, 3JIEKTPOXUMUYECKU I psiJi HANIPsKEHU I
METAJIJIOB) 10CJIe KOHCYJIbTALMH C [1eJaroroM.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHBIX 33JlaHUH U B IPOLIeCCe UCCIe 0BaTEIbCKON
JlesITeJIbHOCTH HayYHO-NONYJIAPHYI0 JIUTEePaTypy XMMHUYECKOTr0 COAepKaHus, CIPaBOYHbIe
MaTepuaJbl, pecypcsl MHTepHeTa




Pazpen 2. MeTa/uibl M UX coeguHeHHs (20 4)

Tema 7. O6111e cBOMCcTBa
MeTaJ/I/IoB
(44)

0611as XxapaKTepUCTHKA XUMUYECKUX 3JIEMEHTOB —
MeTaJ/IJIOB HAa OCHOBAHUH HX MTOJIOKEHHS B
[leproanyeckod cucTeMe XUMHUYeCKHUX 371eMEHTOB

. U. MenieneeBa u ctpoeHust aToMoB. CTpoeHUe
MeTa/lJIoB. MeTa/iMdeckas CBS3b M MeTa/l/IN4yecKas
KpHUCTa/JIN4ecKas pelléTKa. JJ1eKTPOXUMUYECKU N P,
HamnpshKeHUH MeTa/ioB. Pusndeckrue U XMMHAYeCKHe
CBOMCTBa MeTaJJIOB (B3aUMOJeeliCTBHE C KUCJIOPOJOM,
BOJIOH, KUCJI0TaMHU ). *06111e CIOCOGBI MOJIyYeHUSs
MeTaJ/l/10B.*

*[ToHsATHE O KOPPO3UHU METAJIJIOB U OCHOBHBIE CIIOCOOBI
3aLUTHI OT KOppo3uu. CraBel (CTalb, YYyTYH,
JIOpaJIIOMUHUM, 6pOH3a), UX IPUMEHEHUE B ObITY U
MPOMBILIJIEHHOCTH.*

JleMoHCcTpanuu

0O3HaKoMJIeHHe C 06pa3llaMy METAJIJIOB U CIJIAaBOB, UX
bU3MYEeCKUMH CBOUCTBAMU.

Mo/ieJ1i KpUCTaINYECKUX PEeIIETOK METAJJIOB.
Bujieomarepuranbl: KOppO3us METAJLIIOB.

JlaGopaTopHble U IPaKTHYeCKHE paGoThl
JlaGopaTopHbI€e ONBITHI:

O3HakKoMJIeHHe ¢ 06pa3laMu CIJIaBOB METAJLJIOB.
3aBUCHMOCTb CKOPOCTH peaKIMy MeTaJljla C KUCIOTOH OT
NpUpoAbl MeTasljIa.

BoruucieHus
[0 YpaBHEHUAM XUMHUUYECKUX PEAKLIUH.

PaCKprBaTb CMBICJT U3y4YaeMbIX MMOHSITUH U MPUMEHATDb 3TH NOHATHUA IPU OITMCAHUHU CBOMCTB
BelleCTB U UX npeBpameHm‘/’I.

O6'bICHATD 00LIME 3AKOHOMEPHOCTH B U3MEHEHHH CBOHCTB 3JIEMEHTOB-METAJJIOB U UX
COeJMHEHUH C YYETOM CTPOEHHsI UX AaTOMOB.

XapakTepHu3oBaTb CTPOEHHE METaJIJIOB, 061He GpU3HUIecKre U XMMHUYeCKHe CBOMCTBA MeTaJLIOB.

XapakTepH30BaThb 06LIMe CIIOCOObI TOJIyYeHUsI MeTaLJIOB NI0C/Ie CTPYKTYPHUPOBAHHUS
MaTepHasa.

CrnepoBaTh npaBusIaM 6e30MacHOM paGoThl B 1aG0paTOPUH MTPH UCIOJIb30BAHUH XUMUYECKON
IOCy/ibl ¥ 060pY/JOBaHUS.

HpOI/l3BOAI/lTb BBIYHCJIEHUA 10 XUMUYE€CKUM YPaBHEHUAM.

Hcnonb30BaTh NpY BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI y4eOHHKA, CTIPAaBOYHbIe
MaTepuasbl ([leprouyeckyro cucTeMy XUMUYeCcKUX aieMeHTOB /JI. M. MeHesieeBa, Tabuy
pacTBOPHMOCTH KUCJIOT, OCHOBAaHUH U COJIEH B BOJIE, 3IEKTPOXUMHUYECKUH PsiZi HANPSDKEHUH
MeTaJLJIOB).

Hcnonb30BaTh NpY BLINOJIHEHUH Y4eOHBIX 3alaHUH U B ITPOLiecce UCCeL0BaTeIbCKOH
JleATeIbHOCTH HayYHO-IOMYJIIPHY0 JINTEPATYPy XUMUYECKOI0 COJlep>KaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa rnocJie npeiBapuTeNbHON KOHCY/IbTALMH C IelaroroM

Tema 8. BakHelmue
MeTaJI/Ibl U1 UX COeJUHEeHUs
(16 9)

lesnounbie MeTasLbl. [losioxeHue B [leproanueckoi
cUCTeMe XUMHU4YeCKUX 3jieMeHTOB /I, U. MeHeneeBa,
cTpoeHHe aToMOB. Haxox/jeHne B mpupoze.
dusunyeckre U XMMUYeCKHe CBOWCTBA (Ha NpuMepe

HaTpus U Kanus). OKCuJbl ¥ THAPOKCUbI HATPUS U KaJIHsl.

[[puMeHeHUe 1eI0UYHBIX METANIJIOB U UX COeJJUHEHUH.
[llesioyHO3EME/IbHBIE MEeTaJ/lJIbl MAarHUM U KaJlbLUH,
cTpoeHue aToMOB. [losioxkeHue B [leproguyeckoil cucteme
xuMuyeckux asieMeHTOB /J[. U. MeniesneeBa. HaxoxeHue B
npupoje. Pusndeckue U XMMUYECKHUE CBOKUCTBA.
BakHelimve coeinHeHUs Kaablus (OKCUA, THAPOKCUT,
coun). *JKécTKocTb BOAbI ¥ CIOCOOHI €€ ycTpaHeHus.*

O6BsACHATD 061111e 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3/1eMeHTOB-MeTaJJIOB B rpylnnax U
UX COeJMHEHUH C YIETOM CTPOEHHUS UX aTOMOB.

XapakTepr3oBaTh GU3UYECKHE U XUMUYECKHe CBOWCTBA NPOCTHIX BEI|ECTB METAJLJIOB U UX
coelMHeHUH (OKCUO0B, THAPOKCU/IOB, COJIEH) € OIOPOU Ha CXeMY, CIOCOGBI UX NTOJIyYeHUs,
NpUMeHeHHe U 3HaueHNe B IPUPO/E U )KU3HU YeslOBeKa.

Pacnio3HaBaTh € NOMOLIbIO KaYeCTBEHHBIX PeaKI[Mi HOHbI MeTa/JIOB (MarHus, aJIlOMHUHUS, IIUHKA,
»KeJie3a, MeJIh) C UCII0JIb30BaHWEM Tab U "XapaKTepHble PeaKIMK Ha KAaTHOHBI".

[11aHUPOBATh U OCYILECTBJIATD HA NPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI, IPOBOJUTH
HabJII0/IeHUS, J1e1aTh BBIBO/bI [10 pe3yJ/IbTaTaM 3KCIepUMEHTA.

CnepnoBaThb MpaBrJiaM 6e30MacHOM paboThI B JIAGOPATOPUU MPU UCTIOJIb30BAHUU XU MUY ECKON
NOCyZibl ¥ 060PYAOBAHHS.

[Ipon3BOANTL BBIYUC/IEHUS [10 XHMUYECKHUM YPAaBHEHUAM.
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Anromunuil. [lonoxeHue B [lepuoguyeckoii cucteme
XMMHYeCKUX 371eMeHTOoB /JI. U. MeH/jenieeBa, cTpoeHHe
aroma. HaxoxzaeHue B npupoje. Pusnieckue u
XUMHYecKue cBoicTBa. AMPOTEpHBIE CBOMCTBA OKCHUJA U
TUJIPOKCUAA.

XKeneso. [lonoxenue B [leprouyeckoii cucteme
XMMHUYeCcKUX 371eMeHTOoB /I. U. MeH/jenieeBa, cTpoeHHe
aToma. HaxoxzaeHue B npupoje. Pusndeckue u
XMMHUYecKre cBorcTBa. OKCUABI, TUAPOKCH/IbI U COJTU
xeste3a(ll)

u xkese3a(lll): coctas, cBOMCTBA U noayyeHue.

JeMoHCTpanuu

B3auMogeiicTBre HaTpHs C BOJOM.

OkpalivBaHUe IIJlaMEHW MOHAMHU HAaTPUs U KaJslusl.
OkpalivBaHue [IJlaMeHU MOHAMU KaJbLUsl.
B3aumojeiicTBre OKCH/Ia KaJbIMsI C BOJOM.
BujieoMmaTepurasbl: ropeHUe KeJjie3a B KUCJI0PO/ie U XJI0pe.

JlabopaTopHbIe U MPaKTUYeCKHe PaGoThI
JlabopaTopHbI€ ONBITHI:

O3HakoMJIeHHe c 06pa3LiaMy a/JIIOMUHHSA U €ro CIJIaBOB.
AMboTepHble CBOWCTBa 'MPOKCHAA aTIOMUHHS.
KavecTBeHHbIe peaKLiMy Ha HOHBI XKeJe3a.

MKécTtkocTb BoABI M METO/IbI €€ yCTpaHeHHs.
[IpakTHyeckre paboTHI:

Ne 10. PewieHue skcnepyMeHTa/lbHBIX 3a4a4 110 TeMe
«MeTasnbi».

BoruucieHus
110 ypaBHEHUSIM XUMHUYECKUX pPeaKIUH

BbicTpanBaTh pa3BEépHYThie NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha HHPOPMALIHIO U3
y4eOHHMKa U CIIPaBOYHBIX MaTEPHUA/IOB, PAMOTHO UCII0/Ib30BATh U3yYEHHbIH NOHATHHHBIH
anmnapar Kypca XHUMHH.

HWcnosib30BaTh NpH BBINOJHEHUH yUeOHBIX 33/laHUH U B TpoLiecce HCCleL0BaTeIbCKON
JleATeIbHOCTH HayYHO-OMYJIAPHY0 JIMTePATYPy XUMHUYECKOI0 COZlep>KaHus, ClIpaBOYHbIe
MaTepuaJbl, pecypcbl MUHTepHeTa

Pasaen 3. MepBoHayYaibHble XMMUYECKME MOHATMA 06 OpraHMYecKux sewectsax, 104

Tema 9. NepBoOHavanbHble
XMMUYECKME NOHATUA 06
OpraHUYecKux seLecTBax

O6mue mpeacTaByieHHs] 00 OCOOEHHOCTSIX COCTaBa M
CTPOEHHsI  OpraHMYeCKUX  COeJUHEHUH  yrjepoja.
[lepBoHavyasbHble MOHATHS 06 OPraHUYECKUX BeIleCTBax
KaK 0 COeAMHEHHUsIX yrjepoaa (MeTaH, 3TaH, 3THJIEH,
aleTUJIeH, 3TAaHOJ, TVIMLEPUH, YKCycHas KucioTa). *Mx
coCTaB M XWUMHYeckoe cTpoeHue. Kiaccudukanus
opraHuveckux BemiecTB.* [loHsATHEe O GHOJOTHYECKU
BaXKHBIX BeIECTBaX: jKUpaX, Gesikax, yrjaeBojax — U HX
poJii B JKU3HU 4YesioBeKa. *MaTepuasbHOe eJHHCTBO

O6'bsICHATH NIPUYMHBI MHOT006Pa3Hsl BELECTB, UJUIIOCTPUPOBATh B3aUMOCBSI3b
HEOpraHUYeCKUX COeJMHEHUH yTJIeP0/ia U OPraHUYeCKUX BELIECTB M0/, PyKOBOJCTBOM
yUUTeJA.

O6'BACHATD yCJIOBUS 6€301MaCHOT0 UCI0/b30BAHMS BEIECTB U XUMUYECKUX PeaKLUH B OBITY.

XapaKTepHu30BaTh POJIb XMMUU B PA3JIMYHbIX chepax esTebHOCTH J0Jel, OCHOBHbIE
BellleCTBa U MaTepHUaJibl, IPUMEHsIEMbIE B )KU3HH COBPEMEHHOTO YeJIOBEKA.
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OpraHWYeCcKHUX U HeOpraHW4YeCKUX CoeJUHeHU . *
[IpuposHbIe UCTOYHUKH YI1€BOJ0POJOB (YTroJb,
NPUPOJHBIN ra3, HepThb), IPOAYKTHI UX TEPEPabOTKH, UX
POJIb B OBITY U IPOMBIILJIEHHOCTH.

Paspeu 4. Obo01menne Matepuana 1o kypey «Heopranudeckast XUMIsD» (4 4)

Tema 10. Xumus 1 oOKpyxKaromas
cpena, lu

HoBrble MaTepuasbl U TEXHOJIOTUU. BelecTBa u
MaTepuasbl B IOBCEJHEBHOM XKU3HU YesoBeKa. XUMUS U
3/10poBbe. be3onacHoe Hcnoib30BaHUE BELIECTB

Y XUMHUYECKUX PeaKLHU B OBITY.

OCHOBBI 3K0JIOTUYECKOW IPaMOTHOCTU. XUMHUYECKOe
3arpsisHeHue OKpyamwllel cpepl (npesebHO
JlonycTuMas KoHLueHTpanus Beiects — [1JK).

PoJib XUMUU B pellieHUH 3KOJIOTHYECKUX TPOOIEM

060611IeHEe MaTepHrasa o
Kypcy «Heopranuyeckas
XUMHUSA», 34

060611eHNE U CHCTEMATHU3ALHS 110 Kypcy
«HeOpI‘aHI/I‘-IeCKaﬂ XUMUA»

XapakTepH30BaTb POJIb XUMUU B Pa3JIMIHBIX cPepax AesATeJTbHOCTH N10Jied, OCHOBHbIEe
BellleCTBa U MaTepHasbl, IPUMeHsieMble B )KU3HU COBPEMEHHOTI0 YeJI0oBeKa.

. OG'BSICHATD yCJIOBHUSI 6€30M1aCHOTO HMCI0JIb30BAHUS BELeCTB U XUMHUYECKUX PeaKLUH B ObITY

AHaM3MpOBaTb U KPUTHUYECKH OLleHUBATh MHPOPMALMIO O BJAUSHUHU NPOMBILITIEHHOCTH,
CeJIbCKOT0 X0351MCTBa, TPAaHCNIOPTA U Jip. Ha COCTOSIHHE OKpYXKalollleH cpe/bl.

YMeTb 0Ka3bIBaTh NEPBYI0 MOMOILb IPY XUMHUYECKHUX 0XKOTaX U OTPaBJIeHUSX.

[IpYHUMATB y4acTHhe B 06CYKAEHUU NP06JIeM XUMHUYECKOM U 9KOJIOTMYECKOW HallpaBJIeHHOCTH,
BbICKa3bIBaTh COGCTBEHHYIO MO3UIUIO IO Tpo6JieMe U TpeAiaraTb BO3MOXHbIE Ty TH eé
peleHHUsIC ONOpol Ha HHPOPMAIHIO U3 yYeGHUKA U ClIpaBOYHbIE MaTePHabl, peCypchl
HuTepHeTa

[Ipn paspaboTke pabGodeld MporpaMMbl B TeMaTHYECKOM ILJIAHUPOBAHUU JOJDKHBI OBbITb yYTEHbl BO3MOXHOCTH HCIOJIb30BAaHUS 3JIEKTPOHHBIX (LHUPPOBBIX)
06pa3oBaTeJbHBIX PECYPCOB, ABJSIOLUXCA yYeOHO-MeTOJUYECKUMU MaTeprasaMy (My/1bTHMeJUHHbIe IPOrPaMMBbl, 3J1eKTPOHHbIE yUeGHUKH U 3aJa4YHUKH, 3JIEKTPOHHbIE
O6UOJIMOTEKH, BUPTya/bHble JJab0paTOPUH, UTPOBbIe IPOrPaMMBbl, KOJJIEKIUU HUPOBBIX 06pa30BaTeJbHbBIX PECYPCOB), HCIOJb3yEMbIMU JJisI 00y4YeHNUs] U BOCIIUTAHUSA
pas/IMYHBIX TPYII I10JIb30BaTeeH, Ipe/CTaBJeHHBIMU B 3JIEKTPOHHOM (LIMPPOBOM) BU/IE U PeaIM3YIOLIMMU AUAaKTHIecKHe Bo3MoxkHOCTH UKT, co ep:kaHne KOTOpBIX
COOTBETCTBYET 3aKOHOZATEJbCTBY 06 06pa30BaHUM.
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