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AnantupoBaHHas pabodas mporpaMma 1Mo y4eOHOMY MpeaMeTy «XHMUs)
(mpenmeTHas o0yacThb «EcTecTBeHHO-HayYHbIE IPEAMETHI) (manee
COOTBETCTBEHHO — TporpamMma IO XHUMHH, XUMHS) BKJIIOYACT IMOSCHUTEIHHYIO
3aIMCKY, cofiep kKaHne 00ydeHusl, TUTAHUPYEMBIC PE3YIbTaThl OCBOCHHS TIPOTPaAMMBI
M0 XUMHH, TEMAaTHYECKOE TIJIAHNPOBAHHUE.

[TOACHUTEJIbHAS 3AIINCKA

AnantupoBaHHasg pabodas MporpaMma IO XUMHUU JUIsl OOydaroluxcs ¢
3aJIep’KKOM ncuxudeckoro paszsutus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 00IIETO
oOpa3oBaHMs TMOATOTOBIEHA Ha oOcHOoBe denepalbHOTO TOCYIapPCTBEHHOIO
o0pa30BaTeNIbHOIO CTaHAapTa OCHOBHOro obmero ooOpaszoBanus (IIpuxas
Munnpocgenienus Poccun ot 31.05.2021 1. Ne 287) (manee — ®I'OC O00),
®denepanbHON aIanTUPOBAHHOW 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBaHus 11 OOyYarOLIMXCSl C OIPAHMYEHHBIMU BO3MOXKHOCTSMH 3/10POBbBS
(ITpuxa3z Munnpocsemenus Poccun ot 24 Hosa0ps 2022 . Ne 1025), @enepanbHoit
paboyeil mporpaMmMbl OCHOBHOTO OOHIEro 0Opa3oBaHHs MO y4EOHOMY MPEAMETY
«Xumusy, PeaepanbHON MPOrpaMMbl BOCIIUTAHHUS, C YYETOM PaCHPEIEICHHBIX 10
KJjlaccaM IpOBEpsieMbIX TPeOOBaHMW K pe3yJibTaTaM OCBOEHUS ANanTUPOBAaHHOU
OCHOBHOI 00pa30BaTesIbHON MporpamMmbl OCHOBHOTO OO0IIero oOpa3oBaHMs AJis
oOyyaromuxcs ¢ 3a7epkkoil ncuxuueckoro pazsutua MbOY COII Ne6

O0mas xapakTepuCTHKA y4e0HOIr0 npeamMera « XuMus»

B cucrteme ectecTBEeHHO-HAyyHOro OOpa30BaHUsl XMMHUS KaK y4yeOHBIA IpeaMeT
3aHMMAEeT BaXHOE MECTO B TO3HAHWU 3aKOHOB TPHUPOABI, (HOPMUPOBAHUHM HAYYHOUH
KApPTUHBI MHUpPA, CO3/aHUM OCHOBbl XHWMHUYECKHX 3HaHWH, HEOOXOJUMBIX ISt
MOBCEHEBHON KU3HM, HABBIKOB 3J0POBOrO0 M O€30MACHOTO [JIsi 4YeJIOBEKa U
OKpYXalolleld ero cpeiapl oOpas3a >KM3HM, a Takke B BOCIHUTAHUMU SKOJOTMYECKON
KYJBTYPBI.

VYCnemHocTh U3y4eHUsT XMMHUM CBSI3aHA C OBJIAJCHUEM XUMHUYECKUM SI3BIKOM,
coONo/IecHneM TpaBuil  Oe30macHoi paOOThl MpU  BBIIOJIHEHUH XHMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBSI3€M XMMUM C IPYTUMH MpeaMeTaMu
LIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaET B ce0si OCHOBBI HEOPTAaHUUYECKOW M OPTaHUYECKON XUMUMU.
['maBHO# naeel mporpaMMBbl SBIISIETCS CO3/IaHUE 0A30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
M0 XUMHH, BBIPAXEHHBIX B (DOpPME, COOTBETCTBYIOILIEH BO3pacTy OOYyYAIOIIHUXCS U UX
0COOBIM 00pa30BATEIBHBIM MOTPEOHOCTSIM.

B conepkaHnn JaHHOrO Kypca MPEeACTaBICHbI OCHOBOIIOIATAOIINE XUMUYECKUE
TEOPETUYECKUE 3HAHUS, BKIIOYAIOIIME HM3YYEHHWE COCTAaBA W CTPOCHUS BEILECTB,
3aBUCHMOCTH HX CBOWMCTB OT CTPOEHHS, ITPOTHO3UPOBAHUE CBOMCTB BEILECTB,
HCCIJIEOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX IPEBPALECHUM U ITyTE€H yIpaBICHUS UMU
B LIEJISIX MOJYYEHUS BELIECTB U MAaTEPUAJIOB.
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TeopeTu4ecKyt0 OCHOBY M3YUYEHHUsI HEOPraHUYECKOM XUMHUM COCTaBIISIET aTOMHO-
MOJIEKYJIsIipHOE yueHue, llepuommueckuii 3akon .M. MengeneeBa ¢ KpaTKuMU
CBEJICHUSIMU O CTPOCHHUU aToMa, BUJAX XHUMHYECKOW CBSI3U, 3aKOHOMEPHOCTSX
NPOTEKAHUS XUMHUYECKUX PEAKIIH.

B u3ydenun kypca 3HauUMTEIbHAS POJIb OTBOJIUTCA XUMHUUYECKOMY SKCIIEPUMEHTY:
NPOBEICHUIO TMPAKTUYECKUX M JIADOpATOPHBIX paboT, OMUCAHUIO PE3yIbTaTOB
YUYEHHUYECKOT0 JKCIIEPUMEHTAa, COOJIOJICHUIO HOPM U TpaBui Oe30rMacHoi paboThl B
XUMHUYECKOU J1abopaTopuH.

Peanuzanmsi ;JaHHON MPOTPaMMEBI B MPOIECCE 00YUCHUS MTO3BOIUT 00YyJIArOIITUMCS
c 3IIP ycBouTh KIIIOYEBBIC XUMUYECKHE KOMIICTCHIIMA W TIOHATH POJb M 3HAYCHHE
XUMUHU CPEJIU JIPYTUX HAYK O IPUPOJIE.

N3ydyeHne XuMuu cnocoOCTBYeT (POPMHPOBAHHIO Yy OOy4alOUIMXCA HAyYHOTO
MHUPOBO33pPEHHUS, OCBOCHHMIO OONICHAYYHBIX METOAOB (HAOMIOIEHHE, W3MEpPEHHUE,
AKCIIEPUMEHT, MOJIEJTUPOBAHKE), OCBOCHHMIO MPAKTUYECKOTO TMPUMEHEHHS] HAayYHBIX
3HAHWI, OCHOBAaHHOTO HAa MEXIIPEAMETHBIX CBs3sIX € mpeameramu «OKpyKarouiui
mupy», «Duzukay, «buonorus», «l'eorpadus», «Marematuka» u dopmMupyer
KOMIIETCHIIUM, HEOOXOJUMBbIE JJisi MPOJOJDKeHHs oOpa3oBaHHMs B 0OJAcTH
€CTECTBEHHBIX HayK.

N3yyenue XuMuM CHOCOOCTBYET pa3BuTUIO y oOydarommxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpakeHMs, (YHKIMOHAJIBLHOM  TIPaMOTHOCTH, YMEHUSA
BOCHPUHUMATh M KPUTHYECKH aHAIM3UPOBaTh HHGOPMAIUIO, TPEACTABICHHYIO B
paziuuHbIX Gopmax. 3HAUMMOCTh MpeAMETa JJIsl Pa3BUTHUS KU3HEHHOW KOMIIETEHIIUU
oOyvaromuxcsi ¢ 3I[IP 3akmoyaercss B YCBOGHHH OCHOBBI XUMHYECKHUX 3HAHUU,
HEOOXOJIMMBIX JJIsl TIOBCETHEBHOM >KM3HU, HABBIKOB 3/I0POBOTO M OE30IMACHOrO JJif
YeJIoBeKa U OKpYKarolleld ero cpeinbl 00pasza >KU3HU;, (POPMUPOBAHUU SKOJIOTHYECKOU
KYJIbTYPHI.

[Iporpamma oTpaxkaeT cojaepkaHue 0oO0ydeHUs mpeaMery «XUMHUs» ¢ y4eToM
0co0bIX 00pa3oBarenbHbIX MoTpedbHocTelt obyvaronuxcs ¢ 3[1P. OBnanenne yueOHbIM
MpPEAMETOM «XUMHUS» MPENICTABISACT OMPEICICHHYIO TPYAHOCTh JJISI O0YYaIOIIUXCS C
3I1P. D10 cBsi3aHO ¢ OCOOCHHOCTSMH MBICIUTEIIBHOU JIEITEIIBHOCTH, MEPHOINYSCKUMU
KOJICOaHUSIMU BHUMAHMS, MAJIBIM 00b€MOM TMaMSTH, HEIOCTATOYHOCTHIO 0OIIIEero 3amaca
3HAHWM, TOHWKCHHBIM IMO3HABATEILHBIM WHTEPECOM W HHU3KHUM YPOBHEM PEUYEBOTO
pPa3BUTHSL.

Jns mpeononieHus TPYAHOCTEH B U3YYEHUM YYEOHOTO mpeameTa «XUuMUsH
HEeoOXo/IMMa ajanTtaius o0beMa U XapakTepa yuyeOHOro MaTepuana K no3HaBaTeJIbHbIM
BO3MOXXHOCTSIM JJaHHOW KAaTerOopuu OOYyYarolmMXcs, Y4ET UX OCOOCHHOCTEW pa3BUTHSL:
WCITOJIb30BAaHUE aAJITOPUTMOB, BHYTPUIIPEAMETHBIX M  MEKIPEIMETHBIX  CBS3CH,
MTOCTENEHHOE YCIOKHEHUE N3Yy4aeMoro MaTepuania.

[Ipy wu3yyeHUM XUMHH HEOOXOJAMMO OCYIIECTBIATh B3aUMOJICHCTBUE Ha
MOJIMCEHCOPHON OCHOBE.

Teopernuecknii MaTepualg peKOMEHAYETCS M3y4daTh B IMPOLECCE MPAKTUYECKON
NEeATEeIbHOCTU. BO3MOXKHO BBIJIEJICHHE OTIEJbHBIX YPOKOB Ha PEILICHHUE 33a/1ad B CBSI3U
CO CIIOKHOCTBIO aHanm3a Tekcta oOydarorumucs ¢ 3I[IP. Opranumdeckoe eamHCTBO
MPAKTUYECKOW M MBICIUTEIFHON JeATEeIbHOCTH OOYYarolIuXcsl Ha YpPOKaX XUMHUHU



CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0A3MCHBIX XUMUYECKUX 3HAHUU U
ymeHuil. Ocoboe BHUMaHWE MPU U3YYCHUH XMUMHUH YAENIAETCS U3YUEHHUIO «CKBO3HBIX)
HNOHATUI ¥ (OPMUPOBAHUIO HaBbIKa CTPYKTYPUPOBAHUS MaTepHUaa.

Leau u 3a1a4n u3yyeHust y4eOHOro npeamera « XuMus»

OO0mue uenu u3y4yeHUs Yy4yeOHOro rmnpeameTa «XUMHUS» MPEJICTABICHB B
denepanbHOl  pabodeil mporpaMme OCHOBHOTO oOmiero oOpazoBanus. OHu
aKTyaJu3UpPOBaHbBl C YYE€TOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIETO
0o0pa3oBaHMsl, HANPABIECHHOCTH OOYyYEHMs HA PA3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopMupoBanue e€¢ WHTEIIEKTa W oOmIel KyabTypbl. OOyueHHe YMEHUIO YYUTHCS U
IPOJOHKATh CBOE 00pa30BaHME CaMOCTOSTENIBHO B HACTOSAIIEE BPEMs SBIISCTCS OJIHOM
U3 BOKHEHIINX (PYHKIMHN y4eOHBIX PEIMETOB, B TOM YUCIIE U « XUMUNY.

Hns obyuaromuxcst ¢ 3I1P, Tak ke, Kak W i1 HOPMATUBHO PA3BUBAIOLIUXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeIbHYIO Iporpammy,
JOMUHHUPYIOLIEE 3HaUeHHUE TPUOOPETAIOT TaKUE LeJIH, KakK:

GopMUpOBaHUE  MHTEJUIEKTYaJIbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IIPUHATHIO PELICHUH, CTOCOOHOM aanTUPOBAThCS
K OBICTPO MEHSIOLIUMCS YCIIOBHSIM JKU3HU;

HaNpaBJIeHHOCTh OOYYEHHMs] Ha CHUCTEMAaTHYECKOE NPUOOIIEHUE Yydaluxcs K
CaMOCTOSTEJIbHOM MMO3HABATEIBHOU AESITENIbHOCTH, HAYYHBIM U MPAKTUYECKUM METOJaM
MO3HaHUS, (POPMUPYIOIIUM MOTHUBALMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUHU;

o0OecreyeHnue YCJIOBHH, CHOCOOCTBYIOIIUX NPUOOPETEHUIO OOYy4arOUUMUCS
OMbITa Pa3HOOOPA3HOU AESATENIBHOCTH, MIO3HAHUS U CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTHO4EBBIX KOMIIETEHIIM ), UMEIOIIMX YHUBEPCAIbHOE 3HAUCHUE JIJIS1 PA3IMYHbBIX BUIOB
NEeSATENbHOCTH;

(dbopMupoBaHuEe yMEHHI OOBSACHATH M OLCHUBATH SIBJICHMSI OKPY>KAIOIIErO0 MHUpA
Ha OCHOBaHUWM 3HAHUI U ONbITA, OJYYCHHBIX P U3YYEHUU XUMHUH;

dopMupoBaHue y OOyYaroIIMUXCSI TYMAHMCTUYECKHUX OTHOIICHUN, MOHMMAaHUS
LEHHOCTH XUMHUYECKUX 3HAaHUN [UId BBIPAOOTKM SKOJOTHMYECKH Ie1ecoo0pa3Horo
MOBEJICHUS B OBITY U TPYIOBOM JNEATEIBHOCTH B LEISIX COXPAHEHUs] CBOETO 3/I0POBbS U
OKpY>KarolleH MMPUPOIHOMN CPENbI;

pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCITMTAHMIO HAa OCHOBE YCBOEHHMS OOLICUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMIPABICHHOCTH AabHEUIIEro 00yUYeHHS.

Kypc HampaBieH Ha penieHue CIeAyIIUX 3aJa4d, o00ecrneunBarounux
peanu3aluilo  JUYHOCTHO-OPUEHTUPOBAHHOTO U JE€ATEIbHOCTHOTO MOAXOAOB K
o0yueHuro xumuu odyqatromuxcs ¢ 311P Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUs:

. (dopMHpoBaHrE TEPBOHAYATIBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUNA O
BEILECTBAX, UX MPEBPAILICHUAX U TPAKTUYECKOM IPUMEHEHHNH;

. OBJIaJICHUE NOHATUIHBIM aIIIApaTOM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

. OCO3HaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHUYECKOH HAayKH Kak oOnacTu

COBPCMCHHOI'O CCTCCTBO3HAHMHA, XHUMHYCCKHX npeBpameHI/Iﬁ HCOPraHN4YCCKUX M



OPraHUYECKHUX BEHIECTB KAaK OCHOBBI MHOTMX SIBJICHUW >KUBOW M HEKHUBOW MPHUPOIBI;
yoIyOJICHUE TIPEICTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA;

= OBJIaJICHHE OCHOBaMH XHUMHYECKOU rPaMOTHOCTH: CIIOCOOHOCTBIO
aHaJIM3UPOBATh U OOBEKTUBHO OIICHUBATh )KM3HCHHBIC CUTYAIlUH, CBSI3aHHBIC C XUMHUEH,
HaBBIKAaMHU 0€30IMacHOT0 OOpaIleHus ¢ BEIICCTBAMU, UCIIOIb3yEeMbIMU B IMOBCEIHEBHOM
KU3HU; YMEHHUEM aHAJIU3UPOBATh U TUIAHUPOBATH IKOJOTHUECKU 0e30MacHOe MOBEICHUE
B LICJISIX COXPAHEHUSA 3J0POBbA U OKPYKAIOIIEH Cpebl;

. dbopMupoBaHWE  yYMEHHM  YCTAaHABIMWBATH  CBSI3W  MEXIY  peajbHO
HaOIOMAEMBIMU  XUMHUYECKUMH SBICHUSIMA M TPOLECCAMH, MPOUCXONSAIIUMHU B
MUKPOMUPE, OOBSICHATH TPUYUHBI MHOTOOOPA3Us BEIIECTB, 3aBUCUMOCTh UX CBOWCTB OT
COCTaBa U CTPOCHUS, A TAKXKE 3aBUCUMOCTh IPUMEHEHHSI BEILIECTB OT UX CBOWCTB;

. MpUOOPETEHUE OIbITa WCIOJIB30BAHUS PA3IUYHBIX METOMOB HW3YYCHHS
BEILIECTB, HAONIONCHUS] 3a WX [MPEBpPALICHUSIMU TIPU TMPOBEJCHUM HECIOKHBIX
XUMHUYECKHUX DKCIEPUMEHTOB C MCIIOJIB30BAaHUEM JIa0OpaTOPHOTO OOOpYIOBaHUS U
puOOpPOB;

= dbopMupoBaHue MPEACTABICHUM O 3HAYCHUH XHMHYECKOM HAyKH W PEIICHUH
COBPEMEHHBIX KOJIOTHYCCKUX MPOOJIEM, B TOM YHUCJIE B MPEIOTBPAIICHUN TEXHOTCHHBIX
1 DKOJIOTHYECKHUX KaTacTpod.

Ocol0enHocTH 0TOOPA U aJaANITAIMU Y4eOHOT0 MAaTEPHAJIA N0 XUMHHU

OOyuenune ydeOHOMY TpeaMeTy «XHUMUs» HEOOXOAMMO CTPOUTh Ha CO3JaHUU
ONTHUMAJIBHBIX YCIOBHM JJIsI YCBOGHHS MPOTPAMMHOIO MaTepuaia OO0y4arollUMHUCS C
3I1P. bonbllioe BHUMaHHE JOJDKHO OBITH YAEJIEHO OTOOpPY ydeOHOro marepuaia B
COOTBETCTBUM C MPHUHIMIIOM AOCTYIHOCTH IIPU COXPaHEHUH 0o0LIero 6a3oBOro ypoBHS.
OH JTOJKEH MO COJIep KaHUI0 U 00beMy OBITh aJaNTUPOBAHHBIM ISl 00yYarOUIuXcs ¢
3IIP B cOOTBETCTBHMU C UX OCOOBIMH 00pa3oBaTeIbHBIMU MOTpeOHOCTAMHU. Clemyer
oOnerunTh OBJaZeHHE MaTepuanom oOydarommmucs ¢ 3IIP mocpeacTtBom ero
JETAIbHOTO OOBSICHEHUS C CUCTEMATHUYECKUM TOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOM
B IIPUMEHEHUMU 3HAHWW C MCIOJIb30BAaHUEM MPHUEMOB AJITOPUTMHU3ALNUNA U BU3YaJIbHBIX
o1op, 00y4eHus: CTPYKTYpUPOBAHUIO MaTepHaa.

Bonbiioe 3HaueHue Uil MOJTHOLEHHOTO YCBOEGHMsI YYEOHOIro MaTepuaja HMMeEeT
ornopa Ha MEXIIPEAMETHBIE CBSI3M BOIPOCOB, U3Y4Ya€MbIX B JAHHOM KypcCe, C TaKUMH
yueOHbIMU mpenMeramMu Kak «l'eorpadus», «®Pusuka», «buonorus». Ilo3Bomnss
paccMaTpuBaTh OJWH M TOT € Y4YeOHbIM MaTepuan C pPa3HbIX TOYEK 3pPEHUs,
MEXIPEIMETHBIE CBSI3M CIOCOOCTBYIOT €r0 JIyYIIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKPEIUICHUIO TIOJIYYEHHBIX 3HAHUN U PAKTUYECKUX YMEHUM.

[Ipy moAroToBKE K ypoKaMm Y4YWUTENb JIOJDKEH MperycMOTpeTbh (GOpPMHUpPOBAHUE Y
oOy4Jaronuxcsi yMEHUN aHAIU3UPOBATh, CPABHUBATH, 0000IIATh M3yYaeMblil MaTepua,
IUIAHUPOBATh TPEACTOALIYI0 paloTy, OCYIIECTBISATH CaMOKOHTpoJib. Heobxomumo
MOCTOSIHHO CJIEIUTh 3a MPaBWIBHOCTBIO pEUYEBOro O(POPMIICHHUS BbICKa3bIBaHUMN
oOyuaroruxcst ¢ 3I1P.

B cBsi3u ¢ 0cOOGHHOCTSIMHM MOBEJAEHUS M JIEATENbHOCTH, oOyyatouuxcs ¢ 311P
(pacTOpMOKEHHOCTh, HEOPraHU30BAHHOCTh) HEOOXOJUM CTPOXKAMIINUK  KOHTPOJIb



COOJTIOICHNS TIPABHII TEXHUKU OE30MAaCHOCTH TMPH MPOBEICHUH J1a00paToOpHbIX padoT B
XMUMHUYECKOM KaOHMHETe.

Buabl pesrensHoctu oOyuyawomuxcss ¢ 3IIP, o0yciaoBiieHHbIe 0CO0BIMH
o0pa3oBaTeJibHBIMU MOTPEOHOCTAMH U 00eCeYuBAOIINEe OCMbICJIEHHOE OCBOEHHE
coJiepKaHuM 00pa3oBaHus MO NMpeaAMeTy « XUMUsDH)

CopnepxaHrue BUIOB JieATeNbHOCTH oOywaromuxcs ¢ 3I[IP Ha ypokax xumuu
OTIpe/IeNsieTCs UX OCOOBIMU 00pa30BaTeIbHBIMU MOTpEeOHOCTAMU. [loMHUMO MIMPOKO
ucnonb3dyembix B @OII OOO ob0mmx s BceX OO0y4yaroMXCs BUAOB JAESITENbHOCTH
ClIeAyeT YCWIHTh BHUJIbBl JEATEIbHOCTH, CHeuu(UYHbIe IS JAaHHOW KaTeropuu
oOyuaromuxcs, uisi 00ecreueHns: OCMBICIIEHHOTO OCBOSHHS COJepKaHus 00pa30oBaHUs
[0 TMPEAMETY: YCUJIEHHE MPEIMETHO-NPAKTUYECKON NEATEIbHOCTH C aKTHBH3aUUEn
CEHCOPHBIX CHCTEM; YEpPEJOBAHUE BUJOB JIEATEIBHOCTH, 3aJCHCTBYIOIINX DPA3IUYHBIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaia ¢ ONOPOM Ha aJITOPUTM; IIOLIArOBOCTH) B
M3Y4YEHUU MaTepuasa; UCIOJIb30BaHUE JOMOJHUTEIbHOM BH3yaJbHOM OMOpPHI (IUIAHBI,
oOpa3sipl, CXeMbI, IIA0JIOHBI, ONTOpHbIE Tabnuibl). [lig pa3sutus y odydatommuxcs ¢ 3[1P
YMEHHs JeNlaTh BbIBOJBI, (OPMUPOBAHMUS TPAMOTHOIO PEUYEBOIO BBICKA3BIBAHMS
HEOOXOUMO HCIIOIb30BaTh OMOpPHbIE cioBa M Kiaume. Oco0oe BHUMAHUE CIEAYET
yIEIUTh OOYYEHHIO CTPYKTYpPUPOBAHHMIO MaTepHalla: COCTaBICHHE PHUCYHOUHBIX H
BepOaNbHBIX CXEM, COCTaBJICHHE TaOJUL, COCTAaBJIEHHE KJIacCU(UKAUU C
0003HAYEHHBIMU OCHOBAaHUAMHM JUIsSl KJIaCCU(PUKAUMK M HAMOJIHEHUE UX MpPUMEpaMu U
zp.

Temarnueckas 1 TEpMHHOJIOTHYECKast JIekcuka cootBeTcTByeT POII OOO.

Jns oOywaromuxcsi ¢ 3I[IP cymiecTBEHHBIMHM SIBISIIOTCA TPUEMBI PabOTHI €
JEKCHUYECKUM MaTepuajgoM 1o mnpeaMmery. [IpoBonutca crneunumanbHas paboTa 10
BBEJICHUIO B AKTUBHBIM CJIOBaph OOYYarOIIMXCS COOTBETCTBYIOLIEH TEPMHUHOJOTHUHU.
N3y4yaemble TEpPMHUHBI BBOJSTCS Ha IMOJIMCEHCOPHOM OCHOBE, 00s3aTesibHA BU3YyalbHasl
NOJIEPKKA, AITOPUTMBI pabOThI C ONPEIEICHUEM, OMTOPHBIE CXEMBbI JIJIsl aKTyalIu3aliu
TEPMUHOJIOTUH.

Mecto yueOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B coorBerctBUM ¢ ®DenepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro o0pa3oBaHUs y4eOHBIM MpeaMeT «XUMUS» BXOIUT B
NpeAMETHYI0 00JacTh «ECTeCTBEeHHO-HAYUYHbIE TPEIMETHI» U SBISETCA 00s3aTeIbHBIM
TUTSL U3yYEHHUS.

Y4eOHbIM IMJIaHOM Ha €€ u3ydeHue oTBefeHO 136 yuyeOHbIX 4acoB — IO 2 4 B
HEJEo B 8 U 9 Ki1accax COOTBETCTBEHHO.

COHEPXAHUE YUEBHOI'O ITPEAMETA «XUMMW»

8 KUIIACC

HCpBOHa‘-IaJ'IBHBIe XUMHWYCCKHUEC ITOHATHA

[Ipeamer xumuu. *Posp XxumMuM B KU3HM denoBeka.™ Tema u BemecTna.
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®u3nvecKue CBOICTBA BEIIECTB. ATrperaTHOE COCTOSIHUE BEIIECTB. *XUMHUS B CUCTEME
Hayk.* Uwuctele BemectBa U cMmecu. CnocoObl pazaenenus cmeceil. [IpaBuna
0e301acHOro oOpaleHus ¢ BeIeCTBaMHU U Ja0opaTopHbIM obopynoBaHueM. *IloHsaTue
0 METOJ[axX MO3HAHUS B XUMUU.™

ATOMBI U MOJIEKYJIbl. XUMUYECKHE DJIEMEHTbl. 3HAKU (CHUMBOJIbI) XMMHYECKHX
aneMeHTOB. OTHOCHUTENbHAS aToMHasi Macca. [IpocTeie U CloXKHbIE BeliecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHHUE.

Xumunyeckasi ¢opMmyna. BaJeHTHOCTh aTOMOB XMMHUYECKUX SJIEMEHTOB. *3aKOH
MIOCTOSIHCTBA cocTaBa BemecTB.* OTHOCUTENbHAs MOJIEKYJsipHas Macca. MaccoBas
J10JI1 XUMUYECKOTO JIEMEHTA B COEIUHEHUU.

Ou3nyecKkne W XUMHUYECKUE SBJICHUA. XuMHueckas peakiusa. [Ipu3Haku
XUMUYECKUX PEAKUUH. YPaBHEHUS XUMUYECKUX PEaKUUU. 3aKOH COXPAHEHUS MacChl
BemiecTB. Knaccudukanus XUMHUYECKUX peakiuil (COeIUHEHUs, pa3oXKeHHUs,
3aMelIeHus, 0OMeHa).

XHUMHUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MMOCYJIOM, C MpaBUIaMHU
paboThel B J1abopaTtopuu M MpuUEMamMu OOpalieHusl ¢ J1abopaTOPHBIM 00OPYIOBAHHEM;
M3Y4YCHHE U OIHCaHuE (PU3NYECKUX CBOMCTB OOpa3llOB HEOPraHMYECKUX BEIIECTB;
HaOmoieHne pu3nyeckux (IJIaBJICHUE BOCKA, TAsTHHUE JIbJa, PACTUpaHKE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIIUs BOJIbI) M XMMHYECKHUX (TOPEHUE CBEUH, MPOKATMBAHUE MEIHOU
MIPOBOJIOKH, B3aHUMOJICHCTBUE MeJla C KUCJIOTOM) sBJICHUM, HAONIOACHHE U OMHCAHUE
MPU3HAKOB MPOTEKAHUSI XUMHUYECKUX pEaklMil (pa3ylocKeHHe caxapa, B3auMOJCUCTBUE
CEpHOM KHUCJIOTHI C XJOpuaAoM Oapusi, pasznoxkeHue ruapokcuaa wmeau (1) npwu
HarpeBaHuM, B3aUMOJCICTBHUE kele3a ¢ pacTBopoM cosir Meau (I1));u3yuenue cnocobos
pazzienieHus: cMecei (C MOMOIIbI0 MarHuTa, GUIbTPOBAHKE, BhIMTAPUBAHUE, TUCTUILISIINS,
xpomatorpadusi), IpOBEACHUE OYMCTKA MOBAPEHHOW COJIM; HAOJIOJIEHUE M OMHCAHUE
pE3yJIbTaTOB TMPOBEACHUS OIbITa, WJUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAaccChl;
CO3/IaHHE MOJIETICH MOJIEKYJ (IIapOCTEP>KHEBBIX).

Baxueiimme rnmpeacTaBuTeNI HEOPraHUYECKUX BEIIECTB

Bo3gyx — cmech razoB. CocrtaB Bo3gyxa. Kuciopoa — 3J€MEHT U MPOCTOE
BenecTBo. Haxoxkienue kucnopoga B mpupone, Gpu3ndeckue 1 XMMHUUECKHE CBOICTBA.
Peakuuu ropeHus mpoCTbIX M CIOXKHBIX BemlecTB. CrocoObl MOJIydeHUs KUCIOpoJa B
nabopaTopur *u npoMeblInuieHHOCTH.* [IpuMmenenne kucnopona. [lonstue 00 okcugax.
Kpyrooport kuciopoaa B npupoze. *O30H — auioTponHasi MoaupUKaus KUCIopoa.

TennoBoi 3pPexkT XuMHUYECKON peaklui, TEPMOXUMHYECKUE YPAaBHEHUS, IK30- U
SHAOTEPMUYECKUE peaklnH. TOTUIMBO: Yyrojb U METaH. 3arpsi3HEHHUE BO3/1yXa, YCUJICHUE
MapHUKOBOTO 3 deKkTa, pa3pylieHrue 030HOBOTO CI0s.™

Bonopoa — aneMeHT u npocToe BemecTBo. Haxoxknenue Bogopoaa B MpUPOJE,
¢du3nUecKkue 1 XuMUYECKUe CBOMCTBA (Ha MpUMeEpe B3aUMOCIHCTBUS C HEMETAIJIaMU U
OKCHJIaMH METAaJJIOB), MPUMEHEHHEe, *crocoObl noiaydeHus.™ [loHsTHe o KucIoTax H
COJISIX.

KonmuuectBo BemectBa. Monbs. Momsipuas macca. 3akoH ABoraapo. MoJsipHbIit
00BEM Ta30B. Pacuetsl o xummdeckoi hopmyiie. PacueTs MaccoBOM 1011 XUMHUYECKOTO
AIIEMEHTA B COEIMHEHUH, KOJMYECTBA BEILECTBA, MOJISIPHOM Macchl, MOJISIPHOTO 0O0beMa



ra3oB. Pacu€Tbl o XMMUYECKUM YPaBHEHUSIM.

*®dusnueckue cBoiicTBa Bojbl.* Boma. Ee cocras, crpoenue u mosekyinbsl. *Boaa
Kak pactBoputenb.* PactBopel. *TloHSTHE O HACBHIIIEHHBIX M HEHACHIIICHHBIX
pactBopax. l[lonsTue pacTBOpuUMOCTH BellecTB B Boje.* Pacuer maccoBoil monu
BELIECTBa B pacTBope (IPOLIEHTHAs KOHIEHTpamus). MaccoBas J0Jsi BelllecTBa B
pacTBope. *XHUMHUECKHE CBOMCTBA BOJBI (Pa3NOKEHHUE, PEAKIIMU C HATPUEM, OKCHIOM
Kanblusa, okcuaoM cepbl (IV) peaknum ¢ meTtamiaMu, KUCIOTHBIMH U OCHOBHBIMHU
okcugamu). [lonsTre 06 ocHOBaHUSAX. Poiib pacTBOPOB B MpUPOJIC U B )KU3HU YEIOBEKA.
KpyroBopor Boael B mpupoze.* 3arps3HeHue NPUPOAHBIX BOA. OXpaHa W OYHMCTKA
MPUPOIHBIX BOJI.

BaxHeimme  KJIacChl ~ HEOPTaHUYECKUX  COEAUHECHUM. Knaccudukanus
HEOpPraHUYeCKUX coeAuHeHud. OKCuapl: cocTaB, kiaaccudukaius (KUCIOTHEBIE,
OCHOBHBIC, *aM(poTepHBIe, HeconeoOpasytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuna azora (ll)), Homenkmarypa.* *[lonyueHne* U XMMUYECKHE CBOMCTBA OKCHJIOB
(B3aumojieiicTBUEe C BOAOW, KucioTramu, meinodamu). OcHoBanus. Kriaccudukarms
OCHOBaHUW: IWMIEIOYM W HEpPAcCTBOPUMBbIE OCHOBaHUS. HOMEHKIaTypa OCHOBaHUM.
duznueckre U XUMUYECKHE CBOMCTBA OCHOBaHUM (B3aUMOJICHCTBHUE C OKCHIAMU
HEMETAJUIOB, KHCJIOTaMU, coisiMu). *Tlonydyenne ocHOBaHUMN. ™

Kucnotsl: cocras, kiaccudukaiys, HOMEHKIATypa, (pU3nYecKue U XUMUYECKHE
CBOMCTBa (B3aUMOJICUCTBHE C METallaMH, OCHOBHBIMH OKCHJaMH, OCHOBAHHIMH,
COJISIMH, Ha TIpUMEpPE COJSTHOM W CEepHOM KHUCIOT), *cmocoObl mosydeHus.™ Psa
aktuBHoctd MetawioB H. H. bekeroBa. Conu (cpenHue): HOMEHKJIATypa COJEi,
*crocoObl MOJTYyYEeHUS™, B3aUMOJCHCTBHUE COJIEH C MeTallylaMy, KUCIOTaMu, IIeJI0YaMu
U COJISIMU, IPUMEHEHUE.

[TorsitTne 00 aM(OTEpHBIX THAPOKCUAAX (HAa MPUMEpe NUHKA M *aTFOMUHHUSI™):
*XUMUYECKHE CBOMCTBA (B3aMMOICHCTBHUE C KUCIOTAMU U IIEJI0UYaMHU, Pa3IoKEHUE MPU
HarpeBaHUM) U MOJIy4YeHue. ™

['eHeTnyeckass CBsI3b  MEXKAY KJaccaMM  HEOPraHMYECKUX  COEAUHEHU.
['eneTnueckue psabl.

XUMUYECKHI IKCTIEPUMEHT: KaUECTBEHHOE OMPEAECICHUE COAEPKAHUS KUCIOPOaa
B BO3/IyX€; MOJIyYCHHE U U3YUYCHHE CBOMCTB KUCIOPOa; HAOIIOACHUE B3aUMOACHCTBUS
BEILIECTB C KUCJIOPOJOM U YCJIOBUSI BOZHUKHOBEHHS U MPEKPAILICHUS TOpEHHUs (TI0Kapa);
O3HaKOMJIEHHE ¢ 00pa3liaMH OKCHJIOB U OMKMCAHKME WX CBOWCTB; MOJIYYCHHE U U3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHue); HaOI0IeHHe 00pa3lioB BEIIECTB KOJIUYECTBOM | MOJIb;
HcclieIoBaHEe OCOOCHHOCTEH pPacTBOPEHMsSI BEIIECTB C Pa3IMUYHOM PACTBOPUMOCTHIO;
IIPUTOTOBJIICHUE PACTBOPOB C OMNPENEIEHHOW MACCOBOM JOJEH PACTBOPEHHOIO
BEILIECTBA; B3aUMOJICHCTBUE BOJbI C METallaMH (HAaTpHEM U KajbLUUeM) (BO3MOXKHO
HCIIOJb30BaHME BUJIEOMATEPUATIOB); OMPECIICHUE PAcCTBOPOB KHUCIOT U IIEIOYeH C
MMOMOIIBI0  MHAMKATOPOB; HCCIEIOBAaHUE OO0pa3lloB HEOPraHWYECKUX  BEIIECTB
Pa3UYHBIX KJIACCOB; HAOIIOJCHUE WM3MEHEHUS OKPACKM HHAMKATOPOB B PacTBOpax
KHUCJIOT U IIeNIoveil; u3yuenue B3aumoaeiicteus okcuaa meau(Il) ¢ pacteopom cepHoit
KHUCJIOTBI, KACIIOT C METAJJIAMH, PEAKIIUI HEUTpaIn3aliy; MOJTy4eHUE HEPACTBOPUMBIX
OCHOBAHU, BBITECHEHHE OJIHOTO METa/la JAPYrMM W3 pPacTBOpa COJIM; pEUICHUE
AKCIEPUMEHTANIbHBIX 33/lad 1o TeMe «BakHelmume Kiacchl HEOPraHUYECKHUX



COEITMHEHUN.

[lepronuueckuii 3akoH U llepuoanueckas cucTeMa XUMHAYECKUX 3JIEMEHTOB
. . MenaeneeBa. CTpoeHrE aTOMOB. XUMHUYECKasA CBSA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUH.

[lepBble MOMBITKHU KJIacCU(PHUKAMKA XUMUUYECKHUX 3JIeMeHTOB. [loHsATHE O rpymmax
CXOJHBIX JJEMEHTOB (ILEJOYHbIE U IIEJTOYHO3EMENIbHbIE METalIbl, TaJOTeHBI,
WHEPTHBIE Ta3bl). *DJIEMEHTBl, KOTOpbIe 00pa3yloT aM{QOTepHBbIE OKCHIBI U
TUAPOKCUIBI. ™

[lepnognuecknii 3akoH. llepmoanueckas cucTeMa XHMHUYECKHX JJIEMEHTOB
1. . Menneneesa. Kopotkoneprnoanas 51 * IIMHHONEpUOAHAS ™ dbopMbI
Ilepnommueckor cucrteMbl xumuuyeckux syemeHToB J[. WM. Menneneesa. Ilepuonsl u
rpynnbl. OU3MYECKUH CMBICI TMOPAAKOBOTO HOMEpPA, HOMEPOB IEPUOJAa W TPYIIIbI
AIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX saaep. *M3oronsl.™ Dnektponsl. CTpoeHHe
AJIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBbIX 20 XUMHUYECKUX AeMeHTOB [lepuonnyeckoi
cucremMbl J[. 1. MenneneeBa. XapakTe€pUCTUKAa XUMHUYECKOIO JJIEMEHTa II0 €ro
nonoxenuto B [lepuonnueckon cucreme JI. 1. Menneneesa.

*3aKOHOMEPHOCTH MU3MEHEHHUsI CBOMCTB 3JIEMEHTOB MaJbIX MEPUOJOB U TJIaBHBIX
MOATPYII, B 3aBUCUMOCTH OT AaTOMHOro (TOPAJIKOBOrO) HOMEpa 3HaueHue
Ilepnogmueckoro 3axkoHa u llepmoandeckor CHUCTEMBI XMMHYECKUX JJIEMEHTOB IS
pa3BuTUs Hayku U nipakTuku. [{. 1. MenaeneeB — yu€Hblil U rpaxkAaHUH. ™

Xumuueckass cBs3b. KoBasnieHTHas (mosisipHas W HENOJIApHAsi)  CBSA3b.
*DNeKTpOOTPUIIATENBHOCTh AaTOMOB XUMHUYECKHUX 31€MEHTOB.™ VlOHHAas CBSI3b.

Crenenb okucieHuss. OKHCIUTEILHO-BOCCTAHOBUTEINbHBIE peakiuu. [Ipoueccs
OKHCIICHHS] U BOCCTAHOBJICHHS. OKHCIIUTENIN U BOCCTAHOBUTEIIN.

XUMHYECKUN OKCIEPUMEHT: H3y4YeHHWe oO0pa3loB BEHIECTB METAIOB W
HEMETAJJIOB; B3aUMOJCHUCTBUE TUJIPOKCUIA LIUHKA C PACTBOPAMU KHUCIIOT W LIEJIOYEH;
[IPOBEICHUE OIBITOB, WUTKOCTPUPYIOIUX IPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuu pas3ioKeHUs,, COETUHEHHUS).

MexnpeaMeTHbIe CBA3U

Peanmuzanuss MeXnpeaMETHBIX CBsS3ed MNpU HM3YYCHUHM XUMHM B 8 Kjacce
OCYIIIECTBJISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHMA,
TaK W TIOHATHH, SBJSIONIUXCS CHCTEMHBIMH JUIS OTIEIBHBIX MPEIMETOB €CTECTBEHHO-
HAyYHOTO IUKIIA.

OOmme ecTeCTBEHHO-HAyYHBIC TOHATHSA: HAy4HBIA (akT, THIOTE3a, TEOpHs,
3aKOH, aHAJIU3, CUHTE3, KiacCu(UKAIUs, IEPUOINIHOCTh, HAOII0IeHNE, DKCIICPUMEHT,
MOJCIIUPOBAHUE, H3MEPEHUE, MO/IEIb, SIBJICHHE.

dwuznka: mMaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHU, U30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJa, OJJICKTPUUYECKUN 3apsij, BEIIECTBO, TENIO, OO0BEM,
arperaTHOe COCTOSIHHE BEIECTBA, ra3, (PM3MYECKHE BEIMYMHBI, SIUHUIIBI W3MEPEHUS,
KOCMOC, TIJIaHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, npixanue, onocdepa.
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['eorpadusi: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOABI, MOJE3HBIC
MCKONIaeMbI€, TOTLIIMBO, BOJHBIC PECYPCHI.

9 KUIIACC

BemiectBo 1 XuMHuueckas peakuus

[lepmonnueckuii 3akoH. Ilepuogmyeckass cUCTEMa XHWMHYECKHX HJIEMEHTOB
. . MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XUMUYECKHUX DJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KAJIWS, KAJIbLUUA U UX COCAUHECHHUI B
COOTBETCTBUM C TOJIO)KEHUEM 3JIEMEHTOB B lleproanyeckoil cucTeMe U CTPOEHUEM HX
aTOMOB.

CrpoeHne BemiecTBa: BHUABI XUMHUYECKON CBA3U. THUIBI KPUCTAJUIMYECKHUX
pEmETOK, *3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAILIMYECKON pEeIETKY U BUIA
XUMUYECKOU CBSZU.*

Knaccudukanuys 1 HOMEHKJIaTypa HEOPraHUUECKUX BEIIECTB (MEXKIyHapoaHas 1
TpUBHAJIbHAs1). XUMUYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIUXCSA K Pa3JIMUHBIM KJlaccam
HEOPraHMYE€CKUX COCIUHEHUM, TCHETUYECKAs CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMUUeCKUX peakiuil Mo pa3IMuHbIM MpHU3HAKaM (110 YUCITY U
COCTaBY YYacCTBYIOIIMX B PEAKIIUM BEIIECTB, MO TEIUIOBOMY 3(P(DEKTy, 0 U3MEHEHUIO
CTENEHEH OKHUCJICHUS XUMHYECKUX DJIEMEHTOB, *TM0 0OpaTUMOCTH, MO Y4YaCTHIO
KaranuzaTopa).* DK30- U DHJIOTEPMHUYECKHE peakiuu. *TepMOXUMHUYECKUE
ypaBHEHUS. ™

*TlonsiTHE O CKOpPOCTH XHUMHUYecKoil peakuuu. [loHarue o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [loHATHE O TOMOTEHHBIX U TE€TEPOreHHBIX
peakuusx. [lonsaTre o xumMmuueckom paBHOBecHU. CMeENIEHNE XUMUYECKOTO PaBHOBECHSL.
@DaKTOpPHI, BIUAIOIIAE HA CKOPOCTh XUMUYECKON PEAKIIUH U TMOJOKEHHE XUMHYECKOTO
paBHOBECHS. ™

OKuCIUTENBHO-BOCCTAHOBUTEIBHBIE peaxkuuu, 3JIEKTPOHHBIN Oaytanc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHOMN peakiunu. COCTaBI€HUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMNA C UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OalaHca.

Teopust 3IEKTPOMUTUYECKOW NHCCOLMALMU. JIEKTPOJUTUYECKAS JUCCOLMALINS.
OJNEKTPOJUTBI U  HEINEKTPONUThl. KaTuoHBI, aHMOHBL. *MexaHu3M JUCCOIUALINU
BEIIECTB C Pa3MYHBIMU BUJAMH XUMHUYECKOW cBsi3u. lloHsATHE O cCTeneHu
nucconuanyu.™ CHIbHbBIE U CJIa0ble DJIEKTPOJIUTHI.

Peakiiun moHHOTO OOMEHA. YCJIOBHUS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa 10
KoHUA. [TonHbBIE U COKpalIEHHBIE HOHHBIE YPABHEHUS peakuuid. XUMHUYECKUE CBOMCTBA
KHCJIOT, OCHOBAaHMM U COJIEM B CBET€ TWPEACTABICHUNA OO0 3JICKTPOIUTUYECKOMN
mucconuann. Cpena pactBopa. KauecTBeHHble peaklMM Ha KAaTHOHbI U AHUOHBI:
XJopua-, OpoMua-, HOAUA-, CyibdaT-, kapOoHaT-, cuiIMKar-, (ocdar- aHUOHBI
TUAPOKCUI-UOHBI, KAaTUOHBI aMMOHMS, MAarHWsl, KajibIUs, aJIOMUHMS, Kene3a (2+) u
(3+), Mmenu (2+), uuHKa, NIPUCYTCTBYIOIINE B BOJHBIX pACTBOpaXx.

XUMHUUYECKHIM OKCIIEPUMEHT: O3HAKOMIICHHUE C MOJECISMU KPUCTAIMUECKUX
pPElIETOK HEOPTraHUYECKUX BEIIECTB — METAUIOB U HEeMeTalIoB (rpadura U ajnmMasa),
CIIOKHBIX BEIIECTB (XJOpuUja HATpHsl); HCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH
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XUMHUYECKOW pEaKIMU OT BO3JICHCTBHS pa3IM4YHBIX (AKTOPOB; HCCIEIOBAHUE
ANEKTPONPOBOAHOCTH PACTBOPOB BEILIECTB, MPOIECCA AUCCOUNUALNN KUCIOT, IIEIOYEH U
cojeii  (BO3MOXKHO  HCIIOJIb30BAaHME  BHUICOMATEPUATIOB); TMPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIONIMX TMPU3HAKA MPOTEKAHUS PEakiuid HMOHHOTOo oOMeHa (oOpa3oBaHue
OCaJika, BBIJCJICHUE raza, 00pa30oBaHHUE BOJIbl); OMbBITOB, WJLTIOCTPUPYIONIUNX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii  (TOpeHHe, peakIuu  PasiIoKeHHUs,
COCIMHEHHUS); paclo3HaBaHWE HEOPTaHMYECKUX BEUIECTB C MOMOIIBIO KaueCTBEHHBIX
peaklMii Ha HOHBI; pENICHUE IKCIIEPUMEHTANIBHBIX 3a]1a4.

HewMmeranibsl 1 X coequHEeHUs

O6miast  xapakTepucTuka TanoreHoB. (OCOOEGHHOCTH CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (GU3NYECKUE CBOICTBA MPOCTHIX
BEILIECTB — raJOreHoB. XMMHUYECKHE CBOMCTBAa Ha MpHMeEpPEe XJopa (B3auMOJEHCTBUE C
MeTa/llaMHi, HEeMeTaJJlaMd —  BOJOPOJOM W  KHUCJIOPOJOM,  *rienoyamu™).
Xnoposogopo. CossiHas KUCJIOTa, XUMUYECKHE CBOMCTBA, *NOMydeHne™, IpUMeHEHHeE.
*JleficTBHE XJI0pa U XJIOPOBOJOPO/Ia HA OPTaHM3M 4YesloBeKa.® BakHelme Xaopuasl U
UX HaXO0XJICHHE B IPUPOJIE.

OOmas xapakrepuctuka 3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS
aTOMOB KHMCJIOPOJIa U CEPbl. XapaKTEepPHbIE CTEIIEHU OKUCIICHUS.

CrpoeHue M (Qu3MYECKUE CBOWCTBA MPOCTBIX BEIIECTB — KHUCIOPOJA U CEPHI.
AnnotponHsle MOAM(HUKAIMK KHCIOpOAa M Cepbl. XHUMHUYECKHE CBOWCTBA CEpbl
(B3auMopeiicTBHEe *C HeMeTaulaMu™ — BOJAOPOJAOM U KHCIOPOJOM, METajllIaMH,
**KOHIIEHTPUPOBAHHBIMU a30THOM W cepHOM Kkuciotamu).* CepoBOIOPOJ: CTPOEHUE,
(¢u3nUecKue U XMMHUYECKHME CBOMCTBA (KHCIIOTHBIE M BOCCTAHOBHMTEJIbHBIE CBOMCTBA).
Oxcunpl ceppl Kak MPEACTAaBUTENN KUCIOTHBIX OKCUAOB. CepHast KucioTa: (Gu3ndecKue
U XUMHUYEeCKHMe cBoMcTBa (0o0mme u crneuuduueckue). Conm CepHOM KUCIOTHI,
KauecTBEHHas peakuus Ha cylbdar-uon. CepHucras kuciaora. *XUMHUYECKUE peaKlnu,
JeXalMe B OCHOBE NPOMBIIIIEHHOTO crnoco0a TMOJy4YeHUs] CEpHOW KHCIOTHL ™
Haxoxnenue cepbl u €€ coequueHui B npupoe. [Ipumenenue cepol U €€ COeIMHEHNH B
ObITYy M B NPOMBIIUIEHHOCTH. *XHUMHUECKOE 3arpsA3HEHHE OKpYKAIOIIEH CpeJibl
COETMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBparnieHus.

OOmiast xapakTepucTuka »dyieMeHToB VA-rpynmbl. OCOOCHHOCTH CTpOEHUs
aToMOB a30Ta U (pocdopa, XxapakTepHble CTEIIEHU OKUCIEHUSI.

A30T, pacmnpocTpaHeHHe B MpuUpoje, (U3MYECKHMe U XHUMHUYECKHE CBONCTBa
(B3aMMOJEHCTBUE C METAJUIaMd M HEMETaulaMH - KHUCJIOpPOJAOM M BOJOPOAOM).
Kpyroeopor azora B mnpupoae. AMMUak: (uU3MYEeCKHUEe M XUMHUYECKHE CBOMCTBA
(OKHCIIeHHe, OCHOBHBIE CBOMCTBa BOJHOTO pacTBOpa), *mojlydeHue™ u NmpUMEHEHUE.
Conm aMMOHUS: cOCTaB, (QU3NYECKHME W XUMHUYECKHE CBOWCTBA (pa3yiokKeHUeE,
B3aUMOJICHCTBUE CO IIEJI0YaMHu), NpUMeHeHue. KadecTBeHHas peakuuss Ha HOHBI
aMMOHHUA. A30THasi KucioTa, €€ (u3MUecKrue U XUMHYECKHe CBOICTBa (0Ouue u
cnenupuueckne), *momydenue.* Hwutparbl (paznoxeHue). A30THUCTas KHUCIOTA.
Hcnonp3oBaHrne HUTPATOB W COJIEH aMMOHHSI B KauyeCTBE MHHEPAJIbHBIX YI0OpEHUH.
*XUMUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COSAMHEHUSMU a30Ta (KUCIOTHBIE
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JOXKH, 3arpsi3HEHUE BO3/1yXa, TOYBHI U BOJOEMOB). ™

docdop, *ammorponHsie Moaudukanuu docdopa,* Puznueckue U1 XUMHUECKUE
CBOMCTBa (B3aMMOJCUCTBUE C METAJJIJaMH, HEMETaUlaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM U cepHoil kucioTamu).* Okcua dochopa (V), oprodocdopHas kuciora:
¢du3nUeckue M XUMHUYECKHE CBOMCTBa, *momydeHue.®* *[loHsiTue O MUHEpaIbHBIX
ynoopenusix: HUTpathl U Gocdathl. [loHsATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OOias
xapakTepuctuka 31eMeHToB [VA-rpymmbsl. OcoOeHHOCTU CTPOEHUsI aTOMOB yriiepoja 1
KpeMHUS. BajneHTHOCTP W XapaKTepHbIE CTENEHH OKHCICHHUS aTOMOB yriepoia H
KpemHus. Pactipoctpanenue yriaepoaa B IpUpoe, XapaKTepHbIE CTETIEHU OKUCIICHHUS.

Yrnepon, amnorponHbie Moaudukauuu (rpadur, amnmasz), ¢GuzMUECKUe Hu
XUMHUYECKHE CBOMCTBA TMPOCTHIX BEMIECTB (B3aMMOJCICTBHE C MeETaJlaMH,
HEMeTallaMH, *KOHIICHTPHUPOBAHHBIMH a30THOW M CEPHOW KUCIOTaMu)*. AncopOuusi.
KpyroBopot yrnepoaa B npupozae. OKcuabl yrieponaa, ux (GuU3NYecKue U XUMHUYECKHE
CBOMCTBA, TIOJIy4YeHHE U NPUMEHEHHE, JIeWCTBHE Ha  OpraHu3M  4YeJOBeKa.
*DJkonoruueckue npoOJemMbl, CBs3aHHblE ¢ okcugoM yraepoxa(lV); rumotesa
rJ1I00aJIbHOTO TOTEIJICHUSI KJIMMaTa; MapHUKOBBIN 3 dexT.* YronpHas KucCioTa U e
CONM, UX (U3MUECKHME U XUMHUYECKHE CBOMCTBA, *MOJlyueHHWE M IpPUMEHEHHue.*
KauectBenHnas peakius Ha KapOoHaT-uoHbL. Mcmoib3oBaHue kapOOHATOB B OBITY,
MEIULMHE, TPOMBIIIIEHHOCTH U CEJICKOM XO035HCTBE.

OOuue npeacraBiaeHUss 00 OCOOEHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKHX
COCIUHEHHUN yriepoja (Ha MpuMepe MeTaHa, HTHIIEHA, 3TaHOJIa, YKCYCHON KHUCIOTHI.
*Ux cocraB U xumuyeckoe crpoeHue. Krnaccudukanusi opraHUYecKHX BeIIECTB.*
[TonsiTe 0 OMONOTHMYECKH Ba)KHBIX BEIECTBAaX: JKUpax, OeNmKax, yrieBoJgax — M HUX
pOJIM B KU3HU 4yeloBeKa. *MarepuanbHOE €IMHCTBO OPTaHUYECKUX M HEOPTaHMUECKUX
COoeTMHEHNN. *

Kpemuuii, ero ¢usmyeckne © XHMHYECKHME CBOMCTBa (HAa THpUMeEpe
B3aUMOJICUCTBUSL C MeETa/UVIaMU M HEMeTaUlaMH), *mojydeHue® © NpUMEHEHHE.
*Coenuuenus kpeMHust B npupoje. Oomue npencrabienus 06 okcuae kpemuusi(IV) u
KpeMHHeBOM kucioTe. CUIMKaThl, PU3ndecKue U XUMHUYECKUE CBOMCTBA, MOJTYyYEHUE U
NpUMEHEHWEe B  OBITYy, TPOMBINIJIEHHOCTH (B  MEIUIIMHCKOW, JJIEKTPOHHOM,
CTPOMUTENBHON M [p.). BaxkHeline cTpoUTENbHBIE MaTepUalbl: KE€paMHUKa, CTEKJIO,
IIEMEHT, 0eTOH, kese300eToH. [IpobieMbl 6€301MaCHOT0 UCTOIB30BAaHUS CTPOUTEIBHBIX
MaTepHaIoB B MOBCEIHEBHON KU3HMU. *

XUMUYECKUH OSKCIEPUMEHT: H3yueHHEe O0pa3IOB HEOPTaHWMYECKHX BEIIECTB,
CBOWMCTB COJISHOM KHCIIOTBI; MPOBEJCHNE KaueCTBEHHBIX PEAKIMI Ha XJIOPHUA-UOHBI U
HAONIIO/IEHNE TPU3HAKOB WX TMPOTEKAHMS; OMBITHI, OTpa)xarouie (U3N4ecKue u
XUMHUYECKHE CBOMCTBA TajJOreHOB W HMX COEIWHEHUN (BO3MOXHO WCIOJIB30BaHUE
BHUJIEOMATEpPHAJOB); O3HaKOMJeHHME ¢ oOpa3lamMu  XJOpUAOB  (TaJOreHUIOB);
O3HaKOMJIeHHE ¢ oOpasliaMu cepbl U €€ COeNWHEHUSMHU (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEpHUANIOB); HaOMIOJEHUE Ipoliecca OOYyriIMBaHUS caxapa MOJ JAeWCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI; N3YUYECHNE XUMUUECKIX CBONCTB pa30aBICHHOM
CEPHOM KUCJIOTHI, TPOBEACHUE KaUeCTBEHHOM PEaKIUU Ha CyIb()aT-NOH U HAOIIOACHUE
MpU3HaKa e€ MPOTeKaHUs, O3HAKOMJIEHHE ¢ (PU3NUECKUMU CBOMCTBaMH a30Ta, ¢hocdopa
U UX COEIMHEHU (BO3MOXKHO MCIOJIb30BAHHUE BHUIeOMAaTepUasoB), 00pa3liaMu a30THBIX
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u pochopHbIX ynoOpeHuii; moJydeHrne aMMraKka U U3y4eHHe ero CBOMCTB; MPOBEICHHE
KaueCTBEHHBIX PEAKIMA HA MOH aMMOHHUS U (ochaT-uOH U U3y4YEeHHE MPU3HAKOB UX
NPOTEKaHUsl, B3aMMOJIEMCTBUE KOHIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbIO
(BO3MOXHO HCIIOJIB30BAaHUE BUACOMATEPUATIOB); U3YUECHUE MOJIeNIEH KPUCTATUTMUECKUX
pem€ToK anMasa, rpaduTa; O3HAKOMJIEHHE C IMPOIECCOM aJCcOpOIMU PACTBOPEHHBIX
BELIECTB AKTHUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM NPOTHBOrasza; MOJy4YECHHUE
YTJIEKHUCIIOro Ta3a U M3yYEeHHE €ro CBOMCTB; MPOBEJCHUE KAYECTBEHHBIX pEaKIUi Ha
KapOOHAT- M CUJIMKAT-WOHBI M U3YYCHUE MPU3HAKOB WX MPOTEKAHUS; 03HAKOMJICHHUE C
MPOIYKIIMEH CUITUKATHOW MPOMBIIIIICHHOCTH; PEIICHUE SKCIIEPUMEHTAIBHBIX 33714 110
teme «BaxHenmme HeMeTauIbl U UX COCTUHEHUSY.

MeTtanisl 1 KX COEUHECHUS

OOmias xapakTepUCTUKAa XUMHUUYECKHX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux mnosoxeHus B llepmoanMdeckol ~ CUCTeME  XHMHUYECKHUX  DJIEMEHTOB
. . MenaeneeBa u ctpoeHust atomoB. CTpoeHHe MeTaiuioB. MeTtainueckas CBs3b U
METAJUIMYECKAs] KPUCTAIUINYECKAs] PEIIETKA. DIEKTPOXUMUUYECKUN PAJ HANPSKEHUN
MeTaioB. Du3nyeckue U XUMHUYECKHE CBOMCTBA METAIIOB (B3aMMOJCHCTBUE C
KHCJIOPOJIOM, BOJION, KUCTOTaMK). *OO01ue crocoOsl monyueHus: MetauioB. [loHstue
0 KOPPO3UHU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOoppo3uu. CIiiaBbl (CTalb,
YyT'yH, JIOPATIOMUHNMN, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH . *

[[lenounble MeTayuibl: MOJOKEHUE B Ileprogmyeckor cHCTEME XUMHUYECKHUX
anementoB J[. M. Menneneesa; crtpoeHne aromoB.  Haxoxnenue B mnpupone.
du3znyueckre W XMMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpuss U Kamus). OKCUAbl U
TUAPOKCHUIBI HATpUs U Kalus. [I[puMeHeHre MeI0UYHbIX METAIJIOB U X COCTUHECHUIA.

[Ilenoyno3emenbHbIE METAaJLJIbI MarHui 51 KaJIbIHM: MOJIOKCHUE
B [lepnonnueckoit cucreme xumudeckux anemeHToB /Jl. M. MenneneeBa; crpoeHue ux
aTOMOB; HaxoxJeHue B mnpupoje. DPu3znyeckue M XUMHUYECKHUE CBOICTBA MarHusi u
Kanblus. BaxkHeimme coequHeHus: Kaublus (OKCUI, TUIPOKCUA, coiu). *XKécTtkocTh
BOJIbI U CITOCOOBI €€ ycTpaHeHUs . ™

AmomuHuii: nonoxkenne B Ileprognyeckoil cucTeMe XUMHYECKHUX SJIEMEHTOB
J. 1. MenneneeBa; CTpoeHME aroma; HaxoxiaeHue B mpupone. Dusnueckue u
XUMUYECKHME CBOWCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHJA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: mnonoxenue B Ilepmoamyeckoil CHCTEME XUMHUYECKHX 3JIEMEHTOB
. 1. MenneneeBa; CTpoe€HHE aroMa; HaXOXIE€HHE B npupoge. Pusndeckue Hu
XUMHUYECKUE CBOMCTBA Kelie3a (B3aMMOJICHCTBUE C METAJIIaMU, KUCIOTaMU U COJISIMH).
Oxkcupapl, tunpokcuasl u comu xkenesa(ll) wu kemesza(Ill): cocraB, cBoiicTBa
*nonyyeHue.*

XUMHUYECKUIN 3KCIEPUMEHT: O3HAKOMJIEHHE ¢ 0oOpasllaMH METaUIOB U CIUIABOB,
uX (PU3NYECKUMU CBOMCTBAMU; U3YYCHHE PE3YJIbTATOB KOPPO3UU METAIOB (BO3MOXKHO
MCIIOJIb30BAaHUE BUIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOICUCTBHS OKCH/IA KAJIBIIUS U
HaTpus C BOJIOM (BO3MOKHO UCIIOJIb30BAaHUE BHJIEOMATEPUANIOB); HCCIIECIOBAHHE
CBOMCTB JKECTKOW BOJBI; MpOLECCA TOpPEHUs JKele3a B KUCIOpoae (BO3MOYXKHO
HCIIOJb30BaHME BUIEOMATEPHUATIOB); IPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIIUNA HA
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WOHBI (MarHus, Kajublius, amtoMmuHus, uuHka, xenesa(ll) u xeneza(Ill), menu(Il));
HaAOJII0/ICHUE U ONKMCAaHUE MPOLIECCOB OKPAIIMBAHUS TIJIAMEHU MOHAMU HATpHUsl, Kalus U
KanblKsg (BO3MOXHO HCIOJB30BaHUE BHJIEOMATEPHUAIIOB); MCCIeIOBaHNE aM(OTEPHBIX
CBOMCTB THAPOKCHJIA ATIOMUHMS M TUJIPOKCUAA IIMHKA; PEIICHUE DKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHelIne MeTamibl U X COSAMHEHUS.

XHAMHMS U OKpy>Karouas cpena

*HoBble MaTepuanbl M TEXHOJOTMU. BelmectBa u mMaTepualibl B MOBCEIHEBHOU
KU3HU 4YEJIOBEKAa. XMMHS M 310pOBbE. be3omacHOe HCIIONB30BAHUE BEIIECTB H
XUMUYECKUX peakuud B ObiTy. IlepBas mnoMmomp 0OpU  XHMHYECKHX OXOrax
1 oTpaBiieHUuAX. OCHOBBI 3KOJOTMYECKON TPaMOTHOCTH. *

*Xumuyeckoe 3arps3HEHHE OKpY’Kawollel cpenbl (IpeaesibHas AO0MyCTUMAas
koHLeHTpauus BemecTB — [1JIK). Posib xumMuu B pelieHHH 3KOJOTMYECKHUX TPOoOiIem.™

*IIpupoaHble MCTOYHUKU YIJIEBOJOPOAOB (Yrojib, HPUPOJHBIA ra3, HEQTh),
HNPOAYKTHI UX EPEPadbOTKU, UX POJIb B OBITY ¥ POMBILIUIEHHOCTH. *

XUMUYECKUN HKCHEPUMEHT: HM3Y4eHHE 00pa3lloB MaTepHaliOB (CTEKIIO, CILIABBI
METaJJIOB, TOJIMMEPHBIE MaTepuaibl).™

MexnpeaMeTHbIE CBSI3U

Peanuszamus MeXIpeIMETHBIX CBsi3ed NpU HU3YYEHUH XUMUU B 9 Kiacce
OCYIIECTBIISIETCSl Yepe3 HMCIOJIB30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHH,
TaKk ¥ TOHSITHUM, SIBISIOIIUXCS CUCTEMHBIMHU JIJISI OTACIBHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOTO IMKJIA.

OOmue ecTeCTBEHHO-HAYyYHBIE TOHATHSA: HAYYHBIA (aKT, THUIOTE3a, 3aKOH,
Teopusl, aHAJIN3, CUHTE3, KIacCU(UKALINA, TEPHOINIHOCTD, HAOIIOICHNE, IKCIICPUMEHT,
MOJICTTUPOBAaHUE, M3MEPEHHE, MOJEIb, SBICHUE, MApHUKOBBIM 3(PEKT, TEXHOIOTHS,
MaTepUabl.

®dusuka: matepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIWJ, U30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUECKUI 3aps]l, MPOBOJHUKH, MOJYNPOBOJHUKH,
IUDJIEKTPUKH, (POTORIEMEHT, BEILIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTa/NIMYecKas pemiérka, CIUIaBbl, (pU3NUECKUe
BEJIMYMHBI, €AUHUIIBI HM3MEPEHUs, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3.BI,
Connne.

buonorus: ¢oTtocuHTe3, AbIXxaHuEe, Ouocdepa, H3KOCUCTEMA, MHUHEPAIbHbIC
yIoOpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIC MOPOABI, IMOJIE3HBIC
MCKOTIaeMble, TOTUTMBO, BOJHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O ITPEJIMETA
«XUMHUA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHHMA

JIn4yHOCTHBIE pe3yabTaThl
JIn4HOCTHBIE  pe3yJbTaThl  OCBOEHHUA  MPOTPaMMbl  OCHOBHOIO  OOILEro
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oOpa3oBaHMsI [IOCTHTalOTCsi B XoJe OOydeHHs XUMHH B €IUHCTBE Yy4eOHOW U
BOCIMTATEIbHON JEATEIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMU POCCUHCKUMHU
COLIMOKYJIFTYPHBIMM ¥ JYXOBHO-HPABCTBEHHBIMH LEHHOCTSMHU, MPHUHATHIMU B
oOuiecTBe IMpaBUJaMHd W HOPMaMU TIOBEJCHHS U CHOCOOCTBYIOT —IpoIleccam
CaMOIIO3HaHUs, CAMOPA3BUTHS U COLMAIIN3ALINN 00yYarOIUXCsl.

JIM4HOCTHBIE pe3yJIbTaThl OTPaXKaIOT TOTOBHOCTh oOyyaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOW MO3UTHBHBIX LIEHHOCTHBIX OPUEHTAIMM M pacUIMpeHue
OMbITa ACSATENBHOCTH HA €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) maTpuoTUYECKOr0 BOCIIUTAHNUSA:

LEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
HAay4YHOMY HaCJEIHMI0, IOHUMAaHUS 3HA4YECHHS XHUMHYECKOM HAyKu B IKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(MOpManuen o
MEPEAOBBIX JIOCTHKEHUSX M OTKPBITUSIX MHPOBOM UM OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HaHUAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaX/1aHCKOT'0 BOCIIUTAHUS:

IPEACTABICHUST O COLMAIBHBIX HOPMax UM MPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUN B KOJUIEKTUBE, KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOH, y4yeOHO-UCCIIE0BATEIbCKOM, TBOPUECKOW M JAPYTUX BUAAX JEATEIbHOCTH,
TOTOBHOCTU K Pa3HOOOPAa3HOW COBMECTHOM JESTENIbHOCTU IMPHU BBINOJIHEHUN y4EOHBIX,
IIO3HABATEJIBHBIX  3a/1a4, BBINOJIHECHUM XUMHUYECKHX 3KCHEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHUSI K B3aMMOINOHMMAHHMIO U B3aMMOIIOMOILM B IpoLEcce
ATOM y4eOHOW JEesATENbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEICHHUE U IMOCTYIKHU
CBOMX TOBAapHUILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
ITOCJIEACTBUAN MMOCTYIIKOB;

3) LEHHOCTH HAYYHOT'O TTO3HAHUSL:

MHUPOBO33PEHUYECKUX MPEACTABICHU O BEIIECTBE M XUMHUYECKOH pEaKIMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH M COCTABISIOIINX OCHOBY
JUI TIOHMMAaHUS CYIHOCTH HAyYHOW KapTHUHBI MHpa, MPEACTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS TPUPOJBI, B3AUMOCBA35AX YEJIOBEKA C MPUPOJHOM Cpesoil, O
POJIM XMMUU B TO3HAHNUHU 3TUX 3aKOHOMEPHOCTEN;

NIO3HABATEJIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha IOJIyYEHUE HOBBIX 3HAaHUW IO
XUMHH, HEOOXOJUMBIX JIJIs1 OOBSICHEHHS HAa0JII01aeMbIX IIPOLIECCOB U SIBJICHUIA;

MO3HABATENIbHON, MH(QOPMAIIMOHHON W YUTATETHCKOW KYJIBTYPhI, B TOM YHCIIC
HABBIKOB CaMOCTOATEIBLHON pabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYPOH,
JOCTYITHBIMU TEXHUYECKUMH CPEJCTBAMHU UHPOPMALMOHHBIX TEXHOJIOTUI;

WHTEpeca K OOYYEeHHMI0O U TO3HAHMIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHOM M MCCIIEIOBATEIbCKON JACSTEILHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHSI 00yUYEHUS B JalbHEHIIEM;

4) popmupoBaHUs KyJIbTYPhI 310POBBSI:

OCO3HAHMS LEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILEHHSI K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3710pOBbIN 00pa3 )KU3HU, OCO3HAHUS MOCIEACTBUNA U HEMPUITHS BPEIHBIX
npuBBIYEK (YNOTpeOJIEHUS alIKOrojisi, HAapKOTHKOB, KypEHHs), HEOOXOIMMOCTH
cOOMIOICHNS TIpaBMJI OE30MACHOCTH MPH OOpalleHUH ¢ XUMUYECKUMHU BEIIECTBAMU B
OBITY U peabHON KU3HU;
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5) TpyAOBOTO BOCIIUTAHMUSL:

MHTEpeca K MPaKTUYECKOMY M3yueHUI0 Npodeccuil U Tpyla pazaudyHOro poja,
yBaXKEHUE K TPYAY M pe3yibTaTam TPYAOBOW AESITEIBHOCTH, B TOM YHCJIE HA OCHOBE
NpPUMEHEHUS MPEAMETHBIX 3HAHUM MO XUMHH, OCO3HAHHOTO BHIOOpA MHAMBHUAYATHHOU
TPAEKTOPUHM MPOAOHKEHUS 00pa3oBaHMsI C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCIEIIHOM
npodeccuoHanbHON JeATeTbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTh
aJanTHPOBATHCS B MPOGECCHOHAIBHOU CPEJIE;

6) 2KOJOTUYECKOTO BOCTTUTAHMUS:

AKOJIOTHYECKH I1eJIeCO00Pa3HOTO OTHONICHHsSI K TPUPOIE KaK MCTOUYHUKY >KH3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAHUS LIEHHOCTH 3/I0POBOTO M OE30IM1aCHOTO
oOpa3a KHU3HH, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3NYECKOMY U
MICUXWYECKOMY 3JI0POBBIO, OCO3HAHMSI LIEHHOCTH COOJIIOJICHUS MpaBWsl 0€30MacHOIo
MOBEACHUS MPHU paboTe C BEIIECTBAMH, a TAKKE B CUTYAIUsX, YTPOKAIOIINX 3J0POBbIO
U JKU3HU JIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHHUSA, TOJydaeMble MpPU HU3YYCHUM XUMUH, IS
pEelIeHMs 3a/1ay, CBSI3aHHBIX C OKpYKalolleld MPUPOTHON Cpenoi, MOBBIIMICHUS YPOBHS
AKOJOTUYECKON KYJIbTYphl, OCO3HaHHUS TJOOAJBHOIO XapakTepa SKOJOTUYECKUX
po0JIeM U MyTel UX pelIeHuUs TOCPEICTBOM METO/I0B XUMUU;

HKOJIOTUYECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B IMO3HABATEIHHOM,
KOMMYHHMKATUBHOW ¥ COLMAIBHOM MTPAKTHUKE.

MeTanpeaMeTHble pe3yJbTaThl
OBiaieHHe  YHHBEPCAJBHBIMM  Y4eOHbIMM  IO3HABATEJIbHBIMH
AEeCTBUAMM:

1) Ga30BbIC IOTMUECKHUE ICHCTBUS:

BBISIBIIATH PUYHMHBI U CIICACTBHS MPOCTHIX XUMUYCCKUX SIBJICHUM;

OCYIIIECTBIIATh CPAaBHEHHE, KIIACCU(DHUKAITNIO XMMHUYECKUX BEIICCTB O 33 IaHHBIM
OCHOBAHMAM U KPUTEPHSIM JIJIs YKa3aHHBIX JIOTHYCCKUX OTepaIiii;

CTPOUTH  JIOTUYECKOE  CYXXJEHHE TIOCjie  NPEeABAPUTEIBLHOTO  aHaJIM3a,
BKJTFOYAOIIEE YCTAHOBJICHNE TPUYNHHO-CIICICTBEHHBIX CBS3CH

co3/aBaTh, MPUMEHSTh U TTPEOOPA30BHIBATH 3HAKU M CUMBOJIbI, MOJCIIA U CXEMBI
JUTSI pelieHus1 yueOHBIX U TT03HABATENbHBIX 33/1a4 C TTIOMOIIBIO MEe/1arora;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHUMHUYECKHX TIPOLIECCOB M  HX
MOCJIE/ICTBUSI;

2) 0a30BbIC UCCIICAOBATCIILCKUE ICHCTBHSL:

C MTOMOIIIBIO TEJIarora MPOBOJAUTh XUMHUYECKUIN OMBIT, HECIOXKHBIN IKCIIEPUMEHT,
JUTSl YCTaHOBJIEHUSI 0COOCHHOCTEN 00bEeKTa N3YUCHUS, TPUUNHHO-CIICACTBEHHBIX CBS3eH
Y 3aBUCUMOCTEN 00BEKTOB MEXKy COOOM;

C TIOMOINIBI0 TeJarora WM CaMOCTOSTENbHO (HOPMYIHPOBATH OOOOIICHUS U
BBIBOJIBI 11O pe3yJIbTaTaM MPOBEICHHOTO HAOIIOACHUS, OITBITA,;

3) pabota ¢ uHpopMaIuei:

BBIBIIATE JePUIMTH MHPOPMAIIUW, JAHHBIX, HEOOXOIUMBIX IS PEIICHHSI
MOCTABJICHHOM 3aa4M;
npeoOpa3oBbIBaTh MH(GOPMAIIMIO U3 OJHOTO BHUJIA B APYroi (Tabauiy B TEKCT
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U 1p.);
UCKaTh WIM OTOMpaTh MHGOPMAIMIO WM JAAHHBIE U3 MCTOUYHUKOB C YYETOM
HpeasIoKeHHON YueOHO! 3a7auul U 3aJJaHHBIX KPUTEPHEB.

OBaanenne YHHBEpPCAJIbHbIMHA yueOHBIMH KOMMYHUKATHUBHBIMH
AeUCTBUAMMU:

OpraHu30BbIBaTh yueOHOE B3aMMOJICHCTBUE B IpyIiie (ompeaensaTh o0ue e,
pacrpenensiTh poJid, TOroBapuBaThCS APYT C APYTOM U T. II.).

C MOMOIIBI0 TEJarora WJiu caMOCTOSITEIbHO COCTABIIATh YCTHBIE U MUCHbMEHHBIC
TEKCThI C KCMOJIb30BAHHEM WJUIIOCTPATUBHBIX MATEPUATIOB ISl BBICTYIUICHUS TEpen
ayIUTOPUEH;

OpraHU30BBIBATh YYEOHOE COTPYJHUYECTBO U COBMECTHYIO JIE€SITEIBHOCTH C
YUYUTEIEM U CBEPCTHUKAMU; padOTaTh MHAMBUYAJIbHO W B IPYIIE: HAXOJIUTh 0OIIee
pelnieHre M paspemarb KOH(MIMKTHL Ha OCHOBE COIVIACOBAHMS IMO3UIMK W yyeTa
UHTEpECOB; GOPMYIHPOBATH, APTYMEHTUPOBATh U OTCTAaWBATh CBO€ MHEHUE;

OIICHMBATh KAYECTBO CBOErO BKJaJia B OOIIUI MPOAYKT, IPUHUMATh U Pa3/IesiTh
OTBETCTBEHHOCTh U MPOSIBISATh TOTOBHOCTD K MPEIOCTABICHUIO OTYETA IEPE TPYMIION.

OBJiaeHne YHUBEPCAIbHBIMYI YUeOHBIMH PeryJSTUBHBIMHU ACHCTBUAMM:

oOHapyxuBaTh Hu (POPMYyIHUpPOBATH Y4YEOHYIO MpOOJIeMy, OINpPEACNsITh Ielb
yueOHOH esITeIbHOCTH;

BJIaJICTh OCHOBAaMHU CaMOKOHTpOJISi, CaMOOIICHKH, TPUHATHUS pEIICHUH U
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpA B YUEOHOM U MO3HABATEILHOM AEATEILHOCTH;

COOTHOCUTHh CBOM JICHCTBUSI C IUIAHUPYEMBIMH pE3YyJbTaTaMH, OCYIIECTBIISIThH
KOHTPOJIb CBOEH JIESITEIBHOCTH B TMPOLECCE JIOCTHXKEHUSI PE3YyJIbTaTa, ONPEACIAThH
CIOCOOBI IEUCTBUI B paMKaxX MPEIJIOAKEHHBIX YCIOBHIM U TpeOOBaHUN, KOPPEKTUPOBATh
CBOM JICMCTBUS B COOTBETCTBUH C U3MEHSAIOIICHCS CUTYAIUEH;

JlaBaTh aJI€KBaTHYIO OLIEHKY CUTYallMU U MPEAJIarath IJiaH €€ U3MEHEHUS;

NPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPHU PEIICHUH Y4eOHOM
3a/1a4u;

MOHUMATh TPHUYHUHBI, IO KOTOPHIM HE OBbUT JIOCTUTHYT TpeOyeMmblil pe3yibTar
JESTETbHOCTH, OMPENEATh TMO3UTHUBHBIE W3MEHEHUS W HampaBlieHUs, TpeOyronme
nanbHeuen paboTsl,

OCO3HAHHO OTHOCHUTBCA K APYrOMY YEJIOBEKY, €F0 MHEHUIO.

IIpeameTHbIe pe3yJIbTATHI

Pesynbrarel mo rogam oOyudeHus (GOPMYIUPYIOTCS MO MPUHIHUIY J00aBIEHUS
HOBBIX PE3yJAbTaTOB OT rojla K roay (pe3ylbTaThl OYEepPEAHOTO Tojia MO yYMOIYaHHIO
BKJIFOUAIOT PE3YABTATHI MPEBIAYIINX JIET).

8 KIIACC

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHYECKHUX TMOHATHUI: aToM, MOJIEKYJa,
XUMUYECKUHN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, CMECh (OJHOpPOAHAS U
HEOJHOPOJIHAsI), BAJICHTHOCTb, OTHOCUTEIbHAs aTOMHas W MOJIEKYJIspHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi J10J1s1 XUMHYECKOTO JIEMEHTa
B COCAMHEHWU, MOJISIpHBIA OOBEM, OKCHUJI, KHCIOTa, OCHOBaHHE, COJIb,
*3JIEKTPOOTPHUIIATEIILHOCTH ™, CTENeHb  OKHCJICHHUS, XUMUYECKass  peaxuus,
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KIaccu(pukanus peakmuii: peakiud COSAMHEHUS, PEAKIUU Pa3JIOKECHHs, PEaKITuu
3aMeleHus], peakIiMi 00OMeHa, PK30- U DHJIOTEPMUUYECKUE PEAKIIUH; *TerToBON 3P dheKT
peakuuu™; aIpo aroma, dJIEKTPOHHBIN CIOM aroMa, aTOMHAasi OpOUTAalb, PaIuyC aToMa,
XUMHYECKasi CBSA3b, MOJISIPHAS U HEMOJSpPHAs KOBAJICHTHAsl CBA3b, MOHHAS CBSA3b, MOH,
KaTUOH, aHWOH, PacTBOpP, MaccoBas [0Jid BellecTBa (MPOIEHTHAs KOHLIEHTpalus) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX TMOHATUNA (cM. m. 1) u
MIPUMEHSThH 3TU MOHSATHUS MPU OMKUCAHUH BEUIECTB U X MPEBPAILICHHUIA;

WCITOJIP30BaTh XMMHYECKYI0 CHMBOJIMKY [IJI1 COCTaBJICHHsSI (POPMYJI BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKUX PEAKIUN, 3JIEKTPOHHOTO OajaHca;

OTIPEIENATh BaJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSTUHEHUSX; CTENIECHb
OKHCJICHHS DJIEMEHTOB B OMHAPHBIX COCIMHEHUSAX C OMOPOM Ha OMpPEACNICHUS, B TOM
YUCII€ CTPYKTYPUPOBAHHBIC, MPUHAMJICKHOCTh BEIIECTB K OINPEICIEHHOMY KJIAcCy
coeMHeHU 1o ¢dopMmysiaM; BHUJ XHUMHYECKOW CBA3U (KOBAJICGHTHAas M HWOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

UMETh NPEACTABICHUE O CHUCTEME XMMHUYECKUX 3HAHHUM, YMEThb C IOMOIIbIO
YUHUTENS] IPUMEHSITh CUCTEMY XUMUYECKUX 3HAHWM, JJIsI YCTAHOBJIEHUS B3aUMOCBS3U
MEX/y U3y4YE€HHBIM MaTE€pHaJIOM U MPHU MOJYYCHUH HOBBIX 3HAHUM, a TaKXKe MpU padboTe
C UCTOYHHUKAMHU XUMHUYecKoi wuHpopmaru. OpHEHTHUPOBATHCS B TMOHATHUSAX U
OIepupoBaTh UMHU Ha OA30BOM YPOBHE, TPUMEHSTH MIPHU BHIMOJHEHUN YU€OHBIX 3a1aHHM
U pEUIEHUHU PAacUETHBIX 33Jlay C ONOPOM Ha AJITOPUTM YYEOHBIX NEWCTBUIN M3y4YEHHBIC
3aKOHBI M TEOpHUH: 3aKOH coxpaHeHus Maccel, [lepmommueckuit 3akon J[.U.
MenpeneeBa, *3aK0H MOCTOSIHCTBA COCTaBa™, 3aKOH ABOraJpo; aTOMHO-MOJIEKYJIIpHas
teopusi. COOTHOCUTh 0003HauYEHUs, KOTOpble UMeITcs B Tabnuue «llepuoanueckas
cucreMa  xumuueckux — a3nemeHtoB . 1. MeHnngeneeBa» ¢ YHCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsjl sjpa,
o0111ee YMCIIo JIEKTPOHOB M PACIIPEICNICHNE UX TI0 AJIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMUYECKHE DJEMEHThI; HEOPraHMYEeCKUE BEIECTBA;
XUMUYECKUE peaKIUU (TI0 YUCIY M COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO
TeroBoMy 3P GEeKTy, MO0 U3MEHEHUIO CTETICHU OKHUCIICHHS XUMUYECKUX DJIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMHUCHIBATH) OOMIME XUMUYECKHE CBOMCTBA  BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIasd OMUCAHUE MPUMEPAMHU MOJEKYJSPHBIX YpaBHEHHI
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIMI C OITIOPOM HA CXEMBI;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT MX COCTaBa W CTPOCHUS,
BO3MOXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBpAIICHUN B Pa3IMUHBIX YCIOBHUAX MOCIIE
MPEABAPUTEILHOTO O0CYKIEHUS C Me1arorom;

BBIUUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl BEILIECTB;
MacCCOBYIO JIOJI0 XMMHYECKOTO 3JIeMEHTa Mo (OpMyJie COSTUHEHUS; MACCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPABHEHHUIO XMUMHUYECKOW pPEAKIHUHU C
ONIOPOU Ha aJITOPUTM;

MPUMEHSIThL OCHOBHBIE OIEPAMU MBICIUTEILHOM JIESITENIBbHOCTH — aHaIU3 U
CHUHTE3, CpaBHEHHE, O000OIIeHHE, CcHCTeMaTu3amus, KilacCu(uKamus, BBISBICHUC
MIPUYUHHO-CJIEACTBEHHBIX CBA3EH — JJI U3Y4YEHUS CBOWCTB BEUIECTB U XUMHUYECKHUX
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peaKkimii; €CTECTBEHHO-HAYYHBIE METOJbl TO3HAHUS — HAONIOJCHUE, W3MEpPEHHE,
MOJICTUPOBAHUE, SKCIEPUMEHT *(pealbHbIi M MBICICHHBIN)* 1107 PYKOBOJCTBOM
rejarora,

CIIEIOBaTh TpPaBWJIaM IIOJIb30BAHHUS XHMHYECKOH TOCYAOH M JIabopaTOPHBIM
o0opy/noBaHUEM, a Tak)Ke IMpaBWJIaM OOpaIleHHUs C BEUIECTBAMH B COOTBETCTBHU C
MHCTPYKITUSMU TIO BBITTOJIHEHUIO TAOOPATOPHBIX XUMUYECKHUX OTIBITOB IO MOJYYECHHUIO U
COOMpPaHHUIO Ta3000pa3HBIX BeEMmIECTB (BOAOPOAa M KHUCJIOPOJa), MPUTOTOBICHHUIO
pPacTBOPOB C ONPEACIEHHON MAacCOBOM JO0JIENM PACTBOPEHHOIO BEIIECTBA; IJIAHUPOBATH
U TPOBOAUTH XUMUYECKHUE DKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEIOYCH U
KHCIIOT C TIOMOIIbIO MHIUKATOPOB (JIakMmyc, (eHondTalenH, METUIOpaHX U Ip.),
MOATBEPKIAIONINX KAaYeCTBEHHBIH COCTaB HEOPTaHWYECKUX BEIIECTB (KaueCTBEHHBIC
pEeaKIMy Ha UOHBI) IO/ PYKOBOJACTBOM II€/1arora.

9 KUIIACC

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX MMOHSATUH: XUMHYECKUH SJIEMEHT,
aToOM, MOJIEKyJa, HOH, KAaTHOH, aHUOH, MPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTEIIEHb OKHUCIICHHS, XMMHUYECKasl peakius,
XUMHUYECKasl CBA3b, *TEIUIOBOM 3PQPEKT peakuuu, MOJb™, MOJSIPHBIA 00BEM, PacTBOp;
AJIEKTPOJIUTBI, HEJIEKTPOJIUTHI, ICKTPOIUTHYECKAs JUCCOLMALUS, PEAKIUHU HOHHOTO
oOMeHa, KaTaJu3aTrop, *XMMHUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIe
peakuuu™, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, OKUCIUTEh, BOCCTAHOBUTEID,
OKHCIICHUE U BOCCTAHOBJICHHE, aJUIOTpOnusi, amM(pOTEpHOCTb, XUMHUYECKas CBS3b
(koBaJIeHTHAsi, WOHHAs, METAJUIMYECKas), KPUCTAIUIMYECKas peleTKa, *KOppo3us
METAJJIOB, CILIaBbl; CKOPOCTb XUMHYECKOW peakuuu™, TMpeAesbHO JIOMyCTUMas
konreHtpanus (I1/IK) Bemectna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX TMOHATUNA (M. m. 1) u
MPUMEHSThH ITU MOHSITHS MPU ONMUCAHUU BEUIECTB U UX NMPEBPALICHUI;

UCIIOJIb30BaTh 3HAKM W CUMBOJBI JUIsl (PUKCALIMM PE3YyJIbTAaTOB HAOJIIOICHUIA,
cocTaBieHHs] (GOpMyJ BEIIECTB UM YPAaBHEHUN XMMHMUYECKMX PEAKIMM, 3aIUCH JaHHBIX
ycioBuid 3aga4d. Mcnonb3oBatk 0003HaueHus:, uMmeronecs B Ilepuoanueckoi cucreme
1 TabJvIle PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUW M COJIEM B BOJE JJIsI BBITIOJTHEHUS
3aJaHUM.

ONPENENATh BAJIEHTHOCTh M CTENEHb OKHUCJIEHUS XUMHUYECKHX DJIEMEHTOB B
COCIMHEHMSX PA3IMYHOIO COCTaBa; NPHUHAIECKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COEAMHEHUI C ONOpOM HA ONPENENIECHMS, B TOM YHCIE CTPYKTYpPHUPOBAHHBIC,
BUJIbl XUMHUYECKOHN CBSI3U (KOBaJCHTHAsl, MIOHHAs, METAJUIMUECKasi) B HEOPraHMYECKUX
COEIMHEHMSX; 3apsii MOHA 1O XHUMHUYECKOW (opmyie; XapakTep cpelbl B BOJIHBIX
pacTBOpax KHCIOT M IIENIOYeH, *TUIl KPUCTAJUIMYECKOM PpEmETKH KOHKPETHOIrO
BelecTna”™;

packpeiBath  cMmbIica  [lepuommueckoro 3axkona J[.MI. MengeneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAHHME: *OMHChIBaTh U XapaKTepU30BaTh* TaOIMYHYIO
bopmy Ilepuogmueckoil cUCTEMbl XUMHUYECKHMX JJIEMEHTOB: pa3nuyaTb MOHSATHUS
«rnaBHas noarpynmna (A-rpymnma)» u «mnobounas noarpymnmna (b-rpymma)», manbsie u
OOJIBIIME MEPUOJIBI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPbIE UMEIOTCS B IEPUOINYECKON
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Ta0JuUIe, C YUCTOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMUYECKHUX 3JIEMEHTOB
(coctaB u 3aps siapa, o0lIee YUCIIO SJIEKTPOHOB M PACTIPEACIICHUE UX O DJIEKTPOHHBIM
CIOsAM); *OOBSICHATH* OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COCAMHEHUUN B Mpejesiax MajblX MEPHOJ0B U TJIABHBIX MOJATPYIIl C
y4€TOM CTPOCHHUS UX aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHUE DJIEMEHThI, HEOPraHMYEeCKHUE BEILIECTBA;
XUMHUYECKUE peakiuu (10 YKMCIy W COCTaBYy YYACTBYIOIIMX B PEAKIMHM BEUIECTB, IO
TermoBoMy (G (}EKTy, M0 M3MEHEHHUIO CTETICHEH OKUCICHHUS XUMHYECKUX 3JIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapaKTepPHU30BaTh (OMHUCHIBATH) OOIIHME U CIICIH(PUICCKUE XUMUICCKAE CBOWCTBA
BEIIIECTB PA3JIUYHBIX KJIACCOB, MOJATBEPXkKIAs OMUCAHUE MPUMEPAMHU MOJICKYJSPHBIX U
VMOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMMI C OTIOPOM HA CXEMBI;

COCTaBIISAITh YPAaBHEHUS JJICKTPOJUTHUECKON TUCCOIMAIMKU KHUCIOT, IIEI04Yel u
COJICH; TIOJIHBIE M COKpAIlIEHHBIE YpPAaBHEHHUS PEaKlUii MOHHOIO OOMEHa; YpaBHEHMS
peaKkuuii, MOATBEPKIAIOIINX CYIIIECTBOBAHUE IEHETUUECKOUN CBSI3M MEXK/y BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakui
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OallaHCa ATUX PEaKIINiA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS;
BO3MOXHOCTH TPOTEKAaHHUSI XUMHUYECKHX TMPEBPAIICHUN TMOCIE IPEABAPUTEIBLHOIO
00CYXJIEHUsI C TIEAarorom;

BBIYUCIISITh OTHOCUTENIBHYIO MOJICKYJSIPHYIO UM MOJISPHYIO MacChl BEIIECTB;
MAaCCOBYIO JIOJII0 XUMHUUYECKOTO 3JIEeMEHTa Mo (PopMyse COCIUHEHUS, MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHhl MO YPABHEHHUIO XMUMHUYECKOW pPEaKIUH C
OTIOPOM Ha aJrOpUTM;

CJIEI0OBaTh INPABWJIAM IOJIb30BAaHUS XHMHUYECKOW NOCYJOM W J1a0OpaTOpHBIM
o0opyJ0OBaHUEM, a TaK)Ke MpaBWiaM OOpaIleHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSIMHU T10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB IO TOJTYYCHHUIO U
coOupaHuto ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIECKUCIIOTO Ta3a);

MPOBOAUTh PEAKIMM, MOATBEPXKIAOIIME KAYECTBEHHbIH COCTaB PA3JIUYHBIX
BEILIECTB: PACIO3HABATh OMNBITHHIM NYTEM XJIOPUA- OpOMHI-, HOIUI-, KapOoHAaT-,
docdar-, cunmkar-, cyinbdar-, TUIPOKCUA-HUOHBI, KATHUOHBI aMMOHHUSI U HOHBI
M3YYEHHBIX METAJJIOB, NPHUCYTCTBYIOLIME B BOJHBIX PAacTBOpaX HEOPraHUYECKHUX
BEIIIECTB;

MPUMEHSITh OCHOBHBIC OIEpPAIMU MBICTUTEILHON NIEITEIBHOCTH — aHaIu3 MU
CUHTE3, CpaBHEHHE, O0000IeHUEe, CHUCTEeMaTU3allhi0, BBISIBJICHUE  MPUYHUHHO-
CIEACTBCHHBIX CBSI3€d — IJI1 M3YYCHHS CBOMCTB BEIIECTB M XHUMHUYECKUX PEaKIUK;
€CTECTBEHHO-HAy4YHbIE METO/bl MO3HAHUSI — HAOJIOJIEHNEe, U3MEPEHUE, MOJICTUPOBAHHE,
AKCIIEPUMEHT (peanbHbIA U MBICIICHHBIN).
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TEMATHUYECKOE INTAHNPOBAHHUE

Temarnyeckoe TUIAHUPOBAHUE U KOJIMYECTBO YaCOB, OTBOJMMBIX Ha OCBOCHUE KAXK]I0M TeMbl y4€OHOTO MIpeIMeTa « XUMHUS»
®denepanbHON aJanTUPOBAHHONW OCHOBHOM 00pa3oBaTelIbHOM MPOTrpaMMbl OCHOBHOTO OOIIET0 0Opa30BaHMs OOYyHAIOIIMXCS C
3aJIEPKKON TICUXMUYECKOTO Pa3BUTHS, B IIEJIOM COBIAJIAlOT C COOTBETCTBYIOUM pazneniom denepanibHON paboyeil mporpaMMel
yueOHOro rmnpeameTa «XUMHUS» OCHOBHOM 00pa3oBaTelbHOM MMporpaMMbl OCHOBHOTO oO0miero oOpaszoBanus. [Ipu sToM
Opranu3zanus BlpaBe camMa BHOCUTh U3MEHEHHs B COJAEpPKAaHUE M paclipe/ielieHne yueOHOro Marepuaia Mo rogaMm oOydeHus, B
MIOCJIEZIOBATENIBHOCTh U3YYEHHSI TEM M KOJIMYECTBO YaCOB HAa OCBOEHHUE KAXKIOW TEMBbI, ONpEAENICHUE OpraHU3alMOHHBIX (HopM
oOydyeHust 1 T.. OOOCHOBAHHOCTbH JAHHBIX M3MEHEHUH OIpeneisieTcsl BhIOpaHHBIM 00pa3oBaTenbHON opranuzanued YMK,
WHJUBUYAJIbHBIMUA TICUXO(PU3NYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX oOydaroniuxcs ¢ 3IIP, creneHpl0 OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHAAIMSAMU 110 OTOOPY U aJaNnTaluKi Y4eOHOro Marepuaia o XUMHHM, NpeacTaBieHHbIMU B [losicHUTEIbHOM
3aIHCKe.

8 KJIACC
OO011ee Kom4ecTBO — 68 yacos.

TemaTnueckue OcHoBHOE coaepkaHue OcHOBHBIE BUBI 1eATEJIbHOCTH
0J10KH, TEeMbI o0y4aromuxcs

Pasznea 1.1lepBoHayajibHble XUMHYECKHE OHATHUS
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X¥MHA — BaKHas
00J1aCcTh
€CTEeCTBO3HAHUS U
NMPAKTHYECKOHU
aesITeJIbHOCTH
yeji0BeKa

[Ipenmer xumun.* Pojib XuMHUM B )KU3HH
YyeJaoBeKa. XUMHUS B CUCTEME HAyK. MeTobl
IIO3HAHMS B XUMHH.™

Tena u BemecTBa. PU3NYECKHUE CBOMCTBA
BEIIIECTB. ATPEraTHOE COCTOSIHUE BEILIECTB.
YucTtele BentecTBa U cMecH. CIiocoObl
pazneneHus cMecer. Pu3nyecKre u
XUMHUYECKUE siBieHus. [[pu3Haku u ycnoBus
MPOTECKAHUS XUMUUECKUX PEAKIIHM.
3HAKOMCTBO C IIpaBUjiaMu 0€30MacHOCTH U
npuéMamu paboThl B XUMHUUYECKOM
1abopaTopuHu.

JemoHcTpauun

1. JlTabopaTtopHoe 000py/I0BaHHUE.

2. Paznuunblie BUBI XUMUYECKOMN TTOCY/IBI.
3. OOpa3siibl BEIECTB.

4. CriocoObI pa3IesIcHUs] CMece
(punbpTpOBaHUE, BEITAPUBAHUE,
TUCTHIUTALINSL, XpoMaTorpadusi).
JlaGopaTopHble 1 NpakTHYeCKHe PadoThl
JlabopamopHvie onvimoi:

Onucanne (HU3HYECKUX CBOMCTB BEIIECTB.
Pa3znenenue cmecu ¢ momMonipr0 MarHura.
IIpakmuueckue pabomui:

Ne 1. JIaGopaTopHoe 06opynoBaHue 1
npuemsbl padboTel ¢ HuM. [IpaBuiia
0e301acHOM pabOThl B XUMUYECKON
nabopaTopuu.

Ne 2. OuncTka 3arpsi3HEHHOU MOBaPEHHOM
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PackppIBaTh cMBICI M3y4aeMbIX MMOHATHI C TOMOILBIO
re1arora.

PackpeiBaTh posib XMUMHUU B IPUPOJIE U KU3HU
YEJI0BEKA, €€ CBA3b C IPYTUMU HAyKAMHU.

PaznuyaTe yncThIE BEeHECTBA U CMECH; OJHOPOIHBIE U
HEOJHOPOHBIE CMECH;

Paznmuuate pusndeckre 1 XUMUYECKUE SIBJICHUS C
ONOpPOM Ha ONPENEIICHHUS.

OnpenensaTe NPU3HAKA XUMUYECKUX PEAKIIUN U
YCJIOBUS UX MTPOTEKAHMUS.

CienoBath npasBuiaM MOIb30BAHUSA XUMUYECKOU
MOCY/I0M U JTA0OPATOPHBIM 00OPYAOBAaHUEM, A TAKXKE
paBuiIaM oOpalleHus ¢ XMMUYECKUMHU BeIlle-CTBAMHU
B COOTBETCTBUU C MHCTPYKIUSIMHU T10 BBITIOJTHEHUIO
MPaKTUYECKUX PabOT MO/ KOHTPOJIEM Tearora.

[ImarupoBaTh U NPOBOAUTH XUMUUYECKUMN IKCIIEPUMEHT
M0 U3YyYCHUIO U ONMCAHUIO (PU3NUECKUX CBONCTB
BELIECTB, CIIOCOOOB pa3JesIeHNs CMeceil BEeIecTB Mo
PYKOBOJICTBOM I€Jjarora ¢ 00CyKJIeHUEM IIaHa
paboTHL.

Hcnonb30BaTh Mpu BHITIOTHEHWN YUYEOHBIX 3a1aHUMN U B
IIPOIIECCE UCCIIEN0BATENBCKOMN AETEIbHOCTH HAYyYHO-
MONYJISIPHYIO JINTEPATYPY XUMUYECKOTO COJIEPHKAHUS,
CIIpaBOYHBIE MaTepHUalbl, pecypcsl HTEpHETA MO
PYKOBOJCTBOM II€1arora.

BricTpanBaTh pa3BEPHYTHIC MUCHbMEHHbBIEC U YCTHBIE
OTBETHI C OTMIOPOM HAa HH(POPMAITHIO U3 YUEOHUKA U
CIIPAaBOYHBIX MATEPHUAIIOB, TPAMOTHO HCIOJIb30BATh
W3YYEHHBIN IIOHATUMHBIN anmnapar Kypca XUMUn



com
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BemiecTBa
H XHMHYEeCKHe
peakuuu

ATOMBI U MOJIEKYJIbI. XUMUYECKUE
AJIeMEHTHI. 3HaKU (CUMBOJIbI) XUMHUYECKUX

QJICMCHTOB. HpOCTBI@ H CJIOXXHBIC BCIICCTBA.

ATOMHO-MOJIEKYJISIPHOE YUEHHUE.
Xumuueckasi opmysa. BareHTHOCTD
aTOMOB XMMHYECKUX JIEMEHTOB. *3aK0H
MMOCTOSTHCTBA COCTaBa BEIIECTB.™
OTHOcHTENIbHAs aTOMHAs Macca.
OtHocHTeNbHAs MOJIEKYJISIPHAsA Macca.
MaccoBas 105151 XUMUYECKOTO 3JIEMEHTA B
COCIUHECHHH.

DU3NYECKNE U XUMUYECKHUE SIBIICHHUSL.
Xumnueckas peakuus. [Ipuznaku

Y YCJIOBUSI IPOTEKAHUS XUMUYECKUX
peakunii. XUMUYECKUE YPABHEHUS.
THUIbl XUMAYECKUX PEAKIIUM (COSTUHEHMUS,
Pa3JIoKEeHUs, 3aMEeIleHUs, OOMEHA).
3aKOH COXpaHEHUsI MAacChl BEIIECTB.

*M. B. JIoMOHOCOB — y4EHBI-
SHIUKIIOTIEAUCT. ™

JdemoHcTpanuun
dusndeckue siBJICHUA (pacTUpaHue caxapa
B CTYIIKE, KUTIEHHE U KOHJIEHCAIlMs BOJbI U
T. 1.).
XYMHYECKHE SIBJICHUS (TOPEHHUE CBEUH,
pasiioKeHHe caxapa, B3auMOJeiCTBIE
CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusl,
pasnokenue ruapoxcuaa meau(ll),
B3aMMO/JICHCTBUE XKEJE3a C CEPOH,
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[IpuMeHATh ecTeCTBeHHO-HAYYHbIE METO/IbI TTO3HAHUS
(B TOM umcie HaOII0IeHne, MOIETTUPOBaHHUE,
HKCIIEPUMEHT) U OCHOBHBIE OTIEPALlMU MBICIIUTEILHOMN
JeATEIIbHOCTH (CpaBHEHUE, KilacCU(UKAIIs) IS
M3Y4YEHUS BEIIECTB U XMMUYECKUX PEAKIIUil ¢ onopoi
Ha aJIrOPUTM I CXEMY.

PackppIBaTh CMBICIT H3y4aeMbIX TIOHATHIA U 3aKOHOB U
MIPUMEHSTH ATH TIOHITHSI TIPY OTTUCAHUU CBOMCTB
BEIIECTB U UX MPEBPAILECHUI C OTIOPOM HA IUIaH U
KJIFOUEBBIE CJIOBA.

Paznuuathk pusnyeckre U XUuMHUYECKUE SBJICHMUS,
OOBSACHSITH UX CYIIHOCTh C TOYKH 3PEHUS] aTOMHO-
MOJIEKYJIIPHOTO YUYEHHUSI C ONIOPOM Ha ONPEETICHUS U
CXEMBI.

Onpenenars NPU3HAKK XUMHUECKUX PEAKIINM, YCIOBUS
UX MPOTEKAHUS.

OOBICHATH CYIHOCTh GU3UYECKUX U XUMUYECKUX
SIBJICHUM C TOYKU 3PEHUSI aTOMHO-MOJIEKYJISIPHOTO
YYE€HUS C UCTIOJIBb30BAaHUEM BU3YaJbHOW OMOPBI.

KnaccudunmpoBaTh XuMuyecKkue peakiuu (1Mo Yuciy u
COCTaBY pearupymommnx U 00pa3yromuxcs BEMIECTB) C
OIIOPOM Ha CXEMBI.

CocraBisaTh (popMyIibl OMHAPHBIX BEIIECTB MO
BAJICHTHOCTH U OTIPEEISATh BAJICHTHOCTH 11O
dhopmyiaM BEIIECTB C OMOPOM Ha ATOPUTM yUeOHBIX
JICVICTBHM.

PaccraBnsath k03 GUITMEHTHI B YpaBHEHUSIX
XUMHYECKUX PEAKIUHU C OIIOPOM Ha AJITOPUTM
y4€OHBIX JEHCTBUIA.



B3aMMOJICHCTBHE XKeje3a ¢ paCTBOPOM COJIH
meau(Il)).

OnbIT, WIITIOCTPUP YOI 3aKOH
COXPaHEHUS MACCHI.

JlabopaTopHbie U MpaKTHYECKHE PA0OThI
JIaGopaTopHBIE OMBITHI:

[Tpumeps! pu3nyecKux sIBICHUN
(Tu1aBiieHHE BOCKA, TAsTHUE JIBJA).
[IprMepbl XUMUYECKUX SIBJIEHUN
(IpokanuBaHUE METHOM TPOBOJIOKH,
B3aMMOJICHCTBHE Meja C KUCIOTOM).
Mopenu aToMOB ¥ MOJIEKYJT

[Ipaktuueckas pabora Ne3 Ilpusznaku
MPOTEKAHNUS XUMUUYECKUX PEAKIINI

Bobrunciaenus

— OTHOCHTEJIBHOM MOJIEKYJIIPHOW MacChI
BEILIECTB;

— MacCOBOM JOJIM XUMHYECKOTO 3JIEMEHTA
1o opmyJie COeTUHEHUS.

CrnenoBaTh paBuiIaM MOJIb30BAHUS XUMHUYECKOM
MOCY0 U JIabopaTOPHBIM 000PYIOBAHUEM, & TAKIKE
npaBuiiaM oOpallleHus C BEIIeCTBaMU B COOTBETCTBUU
C MHCTPYKIIUSIMU 10 BBIMOJIHEHHIO JJAOOPATOPHBIX
XUMUYECKHX OIBITOB MO/l KOHTPOJIEM IE1arora.

Ncnons30Bath MpH BRIMOJHEHUN YUYEOHBIX 33a/IaHUN U B
IIPOLIECCE UCCIIEA0BATEIBCKOMN AEATEIbHOCTH
Hay4HO-TIONYJIIPHYIO JINTEPATYPY XUMHUYECKOTO
COZIEpKaHUs, CIIPABOYHBIE MATEPUAIIBI, PECYPCHI
HNHTepHeTa o1 pyKOBOJICTBOM I1€1arora.

BricTpanBaTh pa3BEPHYTHIE MMCHMEHHBIE U YCTHBIE
OTBETHI C ONMOPOM Ha HHPOPMALIKIO U3 YUEOHUKA U
CIIPAaBOYHBIX MATEPUAIIOB, IPAMOTHO UCIIOJIb30BATh
V3yYECHHBIN IIOHATUWHBIN aIllIapaT Kypca XUMUU

Paznen 2. BaxkHeiilue npeacTaBuTe/ I HEOPraHM4eCKUX BeleCTB
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Bo3ayx. Kuciopoa.
Ilousitue 06
OKCH/IAX

Bosmyx — cmech razoB. CocTtaB Bo3ayxa.
Kucnopon — armeMeHT u mpocToe Belne-
cTBO. 0301 — *ajuIoTpomHast MOIUDUKAIIHS
Kkuciopoa.* HaxoxaeHne Kuciaoposa B
npupojie, PU3NICCKUEC K XUMUICCKHEC
CBOWCTBA (PEAKIINH OKUCIICHWSI, TOPEHHE).
VY ca0BUS BOBHUKHOBEHUS U TIPEKPAIICHUS
ropenus. [Tonsitue 06 okcuaax.

*CrniocoObl MOJTy4YEHUs KUCIOPO/ia B
71a00paTOPUU U MPOMBIIICHHOCTH. ™
[Tpumenenue kucnopona. Kpyrosopor
KHCIIOpOJia B IPUPO/IE.

*TemnoBoit a3pheKkT XUMUIECKON peakIuu,
MOHSTHE O TEPMOXHMMUYECKOM YPaBHEHUH,
AK30™- ¥ DHJIOTEPMHUUECKUX PEAKIIHSIX.
*TonnuBo (HEPTH, YroJib U METaH).
3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €ro
npenoTBpalieHus. Y CUiIeHne TapHUKOBOTO
addekTa, pa3pylieHrue 030HOBOTO CI0s.™

JdemoHcTpanuun

BzaumogeiictBue docdopa, cepsl u xenesa
C KUCJIOPOAOM (BO3MOKHO HCIIOJIb30BAHHE
BUJICOOTIBITOR).

Omnpenenenue conep:kanus KUCIOpOoIa

B BO3/yXE.

OMnBITHI, AEMOHCTPUPYIOIIHE YCIOBHS
BO3HHKHOBEHUS U MIPEKPAIICHUS TOPSHUSI.

JlabopaTopHble U MpaKTUYECKHE PadOThI
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PackpeiBaTh CMBICIT M3y4aeMbIX MOHATHN U IPUMEHSATH
ATU MOHATHUS MIPU ONUCAHUU CBOMCTB BEUIECTB U UX
MIPEBPAILECHUN C HCTIOJIb30BAHUEM OIOPHBIX CJIOB U
KJIUILIE.

XapaxkTepu3oBaTh (OMKUCBHIBATB)C ONOPOU HA NIAH,
cxemy, Kpamkyio 3anuch
COCTaB BO31yXa, PU3NUECKUE U XHU-MUUYECKUE
CBOMCTBA KHCIIOPOJA, CIIOCOOBI €ro MOIyYeHus,
NPUMEHEHUE U 3HaYEHUE B IPUPOJE U )KU3HU
YEJI0BEKA.

Cpasnueamo peaxyuu 2openusi U MeoaeHHO20
OKUCNeHus C IPEIBAPUTENBHBIM 00CYKIEHUEM
IapamMeTpOB CPAaBHEHHSI.

CobupaTh npubOpPHI AJIs MOJIyUYEHUsI KUCI0pOo1a
(BBITECHEHHEM BOJIbI U BO3AYXA).

Pacno3HaBaTh ONBITHBIM MYTEM KUCJIOPOJ MO/
KOHTpPOJIEM Iefarora.

Hcronbs30BaTh XUMUYECKYHO CUMBOJIUKY IS
cocCTaBJIEHUs JOPMYJI BEIIECTB, MOJIEKYJISIPHBIX
YPaBHEHUN XUMUYECKUX PEAKLIUN C yHACTUEM
KHUCJIOPOJA.

OOBICHATDH CYIIHOCTh YKOJIOTHYECKUX MPOOIIeM,
CBSI3aHHBIX C 3arpsI3HEHUEM BO3/1yXa.

CrnenoBaTh npaBuiiaM 0e30MacHON paboThI B
71a00paTopuu MPH UCTIOIB30BAHUM XUMUYECKOU
nocyibl 1 000pyI0BaHUS MO KOHTPOJIEM TIe/1arora,
a TakXKe MpaBujiaM OOpaIeHUs C TOPIOYUMU
BEIIIECTBAMU B OBITY.

[InaHupoBaTh U OCYILIECTBIIATH HA PAKTHKE



Ha60paTOpHBIﬁ OIIBIT: XUMHNYCCKHUC DKCIICPUMCHTEI, IIPOBOINUTDH

O3zHakomiieHHe ¢ 00pa3liaMu OKCHUIOB. HaOJIIOICHUS, IeTIaTh BBIBOJIBI IO pe3yjibTaTaM
[IpakTruueckas pabora: HKCIIEPUMEHTA 01 PYKOBOJICTBOM I€Jjarora.

Ne 4. TlonydyeHue Kucaopoaa, U3y4yeHUe ero  Y4acTBOBaTh B COBMECTHOU paboTe B IpyIIIie.
CBOMCTB. Hcnonb30BaTh MU BHIMOTHEHUN YUEOHBIX 3aJaHUN U
BLrumcenust B IIPOIIECCE UCCIIEOBATEIbCKON 1eATEIbHOCTH

HAy4YHO-TIOMYJISIPHYIO JINTEPATYPy XUMHUUYECKOTO
coJiep KaHusl, CIIPaBOYHbIE MaTepUabl, PECYPCHI
HNHuTepHeTa noJ pyKOBOJACTBOM NeAarora.

BricTpanBath pa3BEpHYTHIE MMCbMEHHBIE U YCTHBIE
OTBETHI C OMOPOI Ha MH(GOPMALIUIO U3 yUEOHUKA U
CIPAaBOYHBIX MAaTEPUAJIOB C ONIOPON Ha MJIaH, FPaAMOTHO
MCIIOJIb30BaTh U3YUYECHHBIN IOHATUIHBIN arapar Kypca
XUMUHU

— MOHCKYHSIpHOﬁ MaCChbI KHCJIOPOda
1 030HAa Ha OCHOBAHHWM aTOMHOM MacChl
XUMHUYCCKOI'O 3JICMCHTA
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Boapopoa.
IlousiTHue 0
KHCJI0TAX M COJIAX

KoaunuyecTBeHHBIE

Bonopom — 31meMeHT 1 MPOCTOE BEIIECTBO.
Haxoxnenue B mpupoie, Gu3ndecKue u
XUMHYECKHE CBOMCTBA (HA TIpUMepe
B3aMMOJICHCTBHSI C HEMETAITIAMH U
OKCHJIaMH METAJIJIOB), TPUMEHEHNE,
*CcrocoObl OTydeHus. ™

[ToHsITHE O KUCIOTaX U COJISX.

JeMoHcTpanuu

[Tonyuenue, coOupanue u pacrno3HaBaHUE
BOJIOpOAA.

['openue Bomopona.

B3aumopeiicTBre BOAOpOIa C OKCHUIOM
meau(ll).

JlabopaTopHbie U MpaKTHYECKHE PadOThI
JIaGopaTopHBIi OMBIT:

B3anMopaelicTBHE KHUCIOT ¢ METaJUIAMH.
[IpakTuueckas pabora:

Neo 5. Tlonydenue Bo10pOaa, U3YUYCHUE €TO
CBOWCTB.

Burunciienus

— MOJIEKYJISIPHOM MAacChl BEIIECTBA HA
OCHOBAaHHNHM aTOMHOM MacChl XMMHYECKHUX
2JIECMEHTOB

KommnuectBo BemecTsa. Monbs. Mossipaas
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PackpeiBaTh CMBICIT M3y4aeMbIX MOHATHN U IPUMEHSATH
ATU MOHATHUS MIPU ONUCAHUU CBOMCTB BEUIECTB U UX
MPEBPAILICHUM.

XapaxkTepu3oBaTh (ONMKUCHIBATh) (PU3UUECKHUE U
XUMHUYECKHE CBOMCTBA BOJOPO/Ia, CIIOCOOBI €r0
MOJIYYEHHUSI, IPUMEHEHUE C OMTOPOU HA IUIaH, KPATKYIO
3aIHCh, CXEMY.

CoOupath npubop 1715l OTYYEHUsI BOAOPOA C
VCIIOJIb30BaHUEM BU3YaJIbHOM OTIOPHI

Hcnonbs30BaTh XUMUYECKYHO CUMBOJIUKY 151
COCTAaBJICHHSI (POPMYJI BEILIECTB, MOJIEKYJISPHBIX
YPaBHEHUM XUMHUYECKUX PEAKIIUN C yUACTUEM
BOJIOPOJIa C OTIOPOM HA aJrOPUTM.

CrnenoBath npaBuiiaM 0€301acHOM pabOTHI B
71a060paTOpUU TP UCTIOTH30BAHUA XUMUYECKON
nocyzbl 1 000pyI0BaHUS MO KOHTPOJIEM TMejiarora., a
TaKKe MpaBuiiaM oOpaIieHus C TOPIOYUMHU
BEIIIECTBAMH B OBITY

[InanupoBaTh M OCYIIECTBIISITh HA PAKTUKE
XUMHUYECKHE IKCIIEPUMEHTHI, IPOBOIUTH HAOTIOACHMS,
JIeNIaTh BBIBOJIBI 110 pE3YJIbTaTaM SKCIIEPUMEHTA MO
PYKOBOJICTBOM I€J]arora ¢ o0Cy>kKJI€HUEM IJIaHa
paboThI, C UCTIONB30BAHUEM KIIHILIE.

VYyacTBOBaTh B COBMECTHOM pabOTe B IpymIle.

[1manrpoBaTh ¥ OCYLIECTBIISTH HA IPAKTUKE
XMUMHUYECKHE IKCIIEPUMEHTHI, TPOBOANUTH HAOIOICHUS,
JieNaTh BBIBOJIBI IO PE3YJIbTaTaM 3KCIEPUMEHTA.

Y4acTBOBaTh B COBMECTHOM paboTe B TpymIie

PackpbIBaTh CMBICI U3y4aeMbIX MOHATHN U HPUMEHSATh



OTHOIICHHUSA B
XUMHUH

Macca. 3akoH ABoraapo. MoJisipHbIil 00bEM
ra3oB. Pacu€Tel 110 XuMU4eCKUM
YPaBHEHUSIM.

JdeMoHcTpanus
OO0pas31ibl BemecTB KOMMYECTBOM 1 MOJIb.

Burunciienus

— 00B€Ma, KOJIMYECTBA BEIECTBA ra3a Io
€ro U3BECTHOMY KOJMYECTBY BEIIECTBA WU
00BEMY;

— 00BEMOB Ta30B 110 YPaBHEHUIO PEaKIIMH
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIICHUHN
ra3oB
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9THU MOHSATHS, a TAKKE U3YUYCHHBIE 3aKOHBI U TEOPUHU
JUUISL pEILLICHUs] Pacu€THBIX 3aJ1a4 C MOMOIIBIO Meaarora.

Bprauciasate MOISIPHYIO MacCy BEIIECTB; KOJIMYECTBO
BelllecTBa, 00bEM raza, Maccy BelecTBa C OIMOpPoil Ha
oOpa3err, Ha (OPMYIIBL;

[TpoBOANTE pacy€Thl 10 YPaBHEHUAM XUMUYECKHUX
peaKInii ¢ OTIOPOM Ha 00pa3ell, AIrOPUTM yIeOHBIX
JICUCTBUM: KOJIMYSCTBA, 00BEMA, MAaCChl BEIICCTBA I10
W3BECTHOMY KOJIMUECTBY, 00bEMY, Macce peareHToB
WJIY IPOJYKTOB PEAKIUH.

BricTpanBath pa3BEpHYThIE MUCEMEHHBIE U YCTHBIE
OTBETHI C ONIOPOU HA WH-
dhopmaruio U3 ydeOHHKA U CIIPAaBOYHBIX MaTEPUAJIOB,
rPaMOTHO UCIIOJIb30BaTh U3YYEHHBIN TOHATUNHBINA
armapar Kypca XUMHUHU C IIOMOIIBIO TIe/1arora.



Boaa. PacTBopbl.
Ilousitue 06
OCHOBAHHUAX

Bopa, ee cocta, cTpoeHU€E, MOJICKYJIBI.
dusnuecke cBOMCTBA BOIBI. *AHann3
U CUHTE3 — METOJIbl U3YUYEHHUS COCTaBa
BOJIBL.*

XHUMHUYECKHUE CBOMCTBA BObI
(paznokeHue, peakiuy ¢ HaTpPHUEM,
OKCHJIOM KaJbIIHs, OKCUAOM cepsl 1V .
CocraB ocHoBanuii. Ilonsgtue 06
WHJIUKATOPaX.

*Bopa kak pacTBOpuTeb.* PacTBOpHI.
*PacTBOpUMOCTD BEIIECTB B BojIE.™
*HacpIeHHbIe 1 HEHACKHIIIICHHBIC
pacTBOpbL.* MaccoBas 1011 BeIecTBa B
pacTBope.

*P0oj1b paCTBOPOB B IPUPO/IC U B )KU3HU
yenoBeka. KpyroBopot Bojbl B mpupoae.™
3arps3HeHne NpupoaHbIX Bol. OxpaHa
Y OYMCTKA MPUPOIHBIX BOJI.

JdemoHcTpanuun

DNEKTPOJIU3 BOJIbI; CHHTE3 BOJIBI,
B3auMojeiicTBue Boabl ¢ MmeTaiamu (Na,
Ca) (BO3MOKHO HCTIOJIb30BAHUE
BUJICOMATEPUAJIOB).

PacTBopeHune BemecTB ¢ pa3muyHOM
PacTBOPUMOCTHIO.

HccnenoBanue pacTBOPOB KUCIIOT U
niesouel ¢ MOMOIIbIO HHIUKATOPOB.

JlabopaTopHbie U MpaKTHYECKHE PAadOTHI
[IpakTrueckas pabora:
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PackpbIBaTh CMBICI H3y9aeMbIX MTOHITHIA U IPUMEHSTh
OTH MOHSTHS MPH ONMCAHUU CBOMCTB BEIIECTB M UX
MIPEBPAICHUIA ¢ TTOMOIIIBIO TeIarora.

XapakTepr3oBaTh (PU3HMUECKUE U XUMUICCKUE
CBOMCTBA BOIBI, €€ POJIb KaK PACTBOPUTEIIS B
MIPUPOJTHBIX TPOIECCaxX C OMOPOH Ha IJIaH U CXEMY.

CocTaBisATh ypaBHEHUSI XUMUYECKUX PEAKITHH C
YYaCTHEM BOJIBI C OIIOPOM HA CXEMY.

OOBACHATH CYIIHOCTH SKOJIOTHUECKUX MPoOIIeEM,
CBSI3aHHBIX C 3arpsI3HEHUEM MPUPOTHBIX BOJ, CIIOCOOBI
OYHCTKH BOJIBI OT IPUMECEH, MEPHI IO OXpaHe BOJ OT
3arpsiI3HEHUS TTOCIIE MTPEIBAPUTEIIHHOTO
CTPYKTYPUPOBAHMSI MaTepUaa.

[InanupoBaTh M OCYIIECTBIATH HA MPAKTUKE
XUMHUYECKUE IKCIIEPUMEHTHI, TPOBOJIUTH
HaOIOICHUS, 1eTIaTh BhI-

BOJIBI 110 pe3yJIbTaTaM AKCIIEPUMEHTA M0/ KOHTPOJIEM
nejarora, ¢ UCIojIb30BaHUEM KITHIIIE.

CrnenoBaTh nmpaBmiiaM 0€301acHOM pabOTHI B
7a00paTopur PH UCIOJIF30BAHUN XUMUYECKOM
MOCyZABl U 000PYIOBaHUS MO KOHTPOJIEM TeIarora.

[TpoBOIUTH BEIYUCIICHHS C IPUMECHEHHUEM TTOHSTHS
«MaccoBasi JI0JIsI BEIIECTBA B PACTBOPE» C OMOPOi Ha
bopMyIblL.

Hcronp30BaTh MpH BHITTOJIHEHUN YUeOHBIX 3aJaHUHN U B
IpoLEecce UCCIIE0BATENIbCKON AesITENIbHOCTH HAyYHO-
MOMYJIIPHYIO JTUTEPATYPY XUMUUECKOTO COJIEpKAHUS,
CIIpaBOYHBIC MaTepHUaibl, pecypchl HTEepHETa IO 1T
PYKOBOJICTBOM II€Jarora.



Ne 6. IIpuroroBneHne pacTBOPOB ¢ BricTpanBaTh pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIE
OIPEICIIEHHON MAaCCOBOU JOJIEN OTBETHI C OMOPOI Ha MH(OpMaIHIO U3 YueOHHKA U
PacTBOPEHHOTO BELIECTBA. CIIPAaBOYHBIX MATEPHUAIIOB, TPAMOTHO MCIIOJIb30BATh
WM3YYEHHBIN MOHATUMNHBIN armnapar Kypca XUMHAU
MIOCJIE MPEABAPUTEIBHOTO CTPYKTYPUPOBAHUS
Marepuaa

Boiuuciienus
— C UCIIOJIL30BAHUEM TTOHITUSA «MaccoBas
JI0JIs1 BEIIECTBA B PACTBOPE»
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OCHOBHBIE KJIACCHI
HEOPraHUYEeCKHX
coeUHEeHUuM

Kaccudukanus HeopraHuuecKux
COEIMHEHUM.

OKcupl: cocTaB, Kiaccupukarus
(OCHOBHBIE, KUCITOTHBIC, *aMbOTEpHBIE,
Hecosieo0pa3yoIue Ha IpUuMepe OKCHIa
yraepoaa |l u okcuaa azorta ll,
HOMeHKkJIaTypa. [lonmydyenune™ okcugoB
(B3auMOJICIICTBHE C BOJIOM, KUCIIOTAMH,
IEJI0YaMM ).

OcHoBaHus: cocTaB, KiaccupuKanus
(111€J109M ¥ HEPACTBOPUMBIE OCHOBAHMS),
HOMEHKJIaTypa.

Kucnotsl: cocraB, kinaccudukanms,
HOMEHKJIaTypa, GU3nYecKue 1 XuMHYECKUe
CBOMCTBA (B3aMMOICHCTBHE C OCHOBHBIMHU
OKCHJaMHU COJISIMU Ha MPUMEPE COJITHOMN U
CEPHOM KUCIIOT), *CIOCOOBI MOTydIeHUS. ™
Psn akTMBHOCTH METaJLIOB.

Comnu (cpeaHue): HOMEHKIATypa, *crnocoObl
MOJTYYEHHUS ™, B3aUMOJICHCTBUE COJIeH C
MeTajulaM1, KUCIIOTaMH, IIeJI0YaMu 1
COJISIMU.

['eneTnueckas cBsI3b MEXY KJIaccaMu
HEOPTaHUYECKUX COCTUHEHUM.
I'enetnueckue psapl. [lonstue 06
aM(OTEepHBIX THAPOKCHIAX HA PUMEPE
[IAHKA U aJIIOMUHUS. XUMHUYECKHE CBOMCTBA
- B3aUMO/ICUCTBUE C KUCIOTaMHU U
nienovyamu. PasnoskeHue rnpyu HarpeBaHuM.
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OmnpeneneHne OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COEIMHEHMI 10 111a0JIOHY.

CocraBiieHne cXeM CTPOEHHUSI OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCIUHEHNI Ha OCHOBE OIIPEIEIICHUS.
CocraBneHue (popMyJ1 OCHOBHBIX KJIaCCOB
HEOPraHWYECKUX COCIMHEHUI U Ha3bIBAHHUE UX 10
MEKIYHapOJIHOW U TPUBUAIBHOM HOMEHKIIATYPE C
UCIIOJIb30BAaHUEM ONPEIECTECHUS U TaOJIULIBI
PacCTBOPUMOCTH.

KnaccuduimpoBanne u3ydyaeMbIX BEIIECTB 10 COCTaBY
U cgolcmeam ¢ ONOPOM Ha ONPEICIICHUS, CXEMbI U
Ta0JIUILy paCTBOPUMOCTH.

CocraBnenue TabaUIbl TECHETUYECKUX PSAAOB U CXEMBI
«I'eHeTHYECKAst B3aMMOCBA3b OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCAUHEHUI 10 PYKOBOJICTBOM
neJarora.

IIporHo3upoBaHue CBOMCTB BEIIECTB HA OCHOBE OOIIIMX
XUMHYECKUX CBOMCTB U3yUYEHHBIX KJIACCOB, IPYIII
BEILIECTB, K KOTOPBIM OHU OTHOCSTCS C
UCIIOJIb30BaHUEM CXEMBI «] eHeTH4eCKasi B3aMMOCBA3b
OCHOBHBIX KJIaCCOB HEOPTAHUYECKUX COEAUHEHUID) MO
PYKOBOJCTBOM IEAArora.

CocraBneHue MONIEKYISPHBIX YPAaBHEHUHN PEAKLINM,
WJUTFOCTPUPYIOIIUX XUMUYECKUE CBOMCTBA N3YYEHHBIX
KJIACCOB U CNOCOoObl NOyYeHUs BEIIECTB U3yUYE€HHbIX
KJIACCOB, IPYIII, 4 TAKXKE MOATBEPKAAIOLINX
IF€HETUYECKYI0 B3aUMOCBS3b MEXAY HUMH, C OIIOPOM Ha
BepOaIbHYIO CXEMY B KaU€CTBE 3PUTEIBHON OMOPBHI.
CocraBneHue MOJIEKYJISIPHBIX YPaBHEHUI peakuil 1o



JdeMoHCcTpanuu

OO6pa3ipl HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

BzaumopernicTBre pactBopa cepHOU
kucaoThl ¢ okcuaoM meau(ll).

Peakuus HenTpanmzanuu.

BriTecHeHME OJHOTO METaIIIa JPYTUM U3
pacTBOpa COJIH.

JlabopaTopHbie U NpaKTUYECKHE PadOThI
JlaGopaTopHBIE OMBITHI:

B3anMopaeiicTBHE KHUCIOT ¢ METaJUIAMH.
[TonyueHnue HepaCTBOPUMBIX OCHOBAHMI.
B3anmonenicTBre HEpaCTBOPUMBIX
OCHOBAaHUU C KHCIIOTAMU.

Paznoxenue runpoxcuaa meau(ll) mpu
HarpeBaHUH.

[IpakTuueckas pabora:

Neo 7. PelieHue s3kCieprMEHTaIbHBIX 3a1a4
1o TeMe «OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COETUHEHUI.

Boiuuciaenus
— 110 YPAaBHEHUSIM XUMHUYECKUX PEAKIUN
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CXE€MaM C IpeBapUTEIbHBIM 00CYXIEHUEM BbIOOpa
pearupyomux BeIecTs.

Brruncnenue no ypaBHEHUSIM XUMUYECKUX peaKLUi
KOJINYECTBA, 00bEMA, MacChl BELIECTBA 110 KOJUYECTBY,
00BEMY, Macce peareHTOB WK IPOAYKTOB PEAKIIUU 110
JITOPUTMY.

[InaHupoBaHe U OCYIIECTBICHUE HA TPAKTUKE
XUMUYECKOTO HKCIIEPUMEHTA U HAOJIIOICHHSI O]
PYKOBOJICTBOM YUHTEJIS.

@opMyIHpPOBaHKE BBIBOAOB M0 PE3YJIbTATAM
AKCIIEPUMEHTA C UCIOJIb30BAHUEM OTIOPHBIX CJIOB.
@opMyIHpPOBaHKE C TOMOIIBIO ME€1arora u
BBIINIOJITHEHHE MTPaBUII O€30MacHO paboThI B
1a00paToOpru NPU UCIIOJIB30BAHUU XUMUYECKOU
MOCY/IbI U 000PYI0BAHMUSI.

Hcnonb30BaHre Npy BBIOTHEHUH YU€OHBIX 3aJJaHUM U
B IIPOLIECCE UCCIIEN0BATEIBCKOM N€ATEIBHOCTH HAyYHO-
HNOMYJISIPHOM JIUTEPATYPBI XUMUYECKOTO COJIEpKAHUS,
CIIPaBOYHBIE MaTEpHAIIbI, pecypchl IHTEpHeTA,
OCYUIECTBJIEHUE BbIOOpA MO/ pyKOBOJACTBOM IeAarora.
BricTpanBanue pa3BEPHYTHIX MTUCBMEHHBIX U YCTHBIX
OTBETOB C OMOPOM Ha MH(GOPMAIIUIO U3 YUeOHUKA U
CIIPaBOYHBIX MAaTE€pPUAJIOB, IPAMOTHOE UCIIOJIb30BAHUE
U3YYEHHOTO MOHATUMHOIO arlfapaTa Kypca XuMUH ¢
UCIIOJIb30BAaHUEM IJIaHa, ONOPHBIX CIIOB, AJITOPUTMA.

Pa3znen 3. Ilepnoanueckmnii 3axoH u [lepnoanyeckas cucrema xumnueckux 3j1eMenToB Jl. . MennaesneeBa.



CTpOCHI/Ie aToMOB. XMMHYecKas CBsI3b. OKNCJIUTEIbHO-BOCCTAHOBHUTEIbLHbIE Pe€aKIuu

IMepuognueckui
3aKOH U
IMepuognueckast
cucTemMa
XHUMHUYECKHX
3JIEMEHTOB

1. U. MennaeJie-eBa.
Crpoenue aToma.

[lepBbIie MOMBITKU KiIaccupuKanuu
XUMHYECKUX 3JIeMEHTOB. [ToHsATHE O
rpynmnax CXOAHBIX 3JIEMEHTOB (IIeJIOYHbIE U
IEJI0OYHO3EMETBHBIE METAJUIbI, TAJIOTEHBI,
WHEPTHBIC Ta3bl).

*J1eMeHTbI, KOTOpbIE 00Pa3yIoT
aMm@oTepHbIe OKCUIBI U TUAPOKCUIBI. ™
[Tepunonnueckuii 3akoH u llepuoau-ueckas
cucTeMa XUMHUYeCKux siemMeHnToB [[. 1.
Menneneesa. llepuonsl, rpymisl,
noArpynmbl. OU3NYECKUN CMBICTT
MOPSAIKOBOIO HOMEPA AJIEMEHTA, HOMEPOB
NEpUOJA U TPYMIIBI.

Crpoenue atoMoB. COCTaB aTOMHBIX SIAEP.
*U3oromnbl.* Dnektponbl. CTpoeHue
AJIIEKTPOHHBIX 000JI0UYEK aTOMOB TepBbIX 20
XUMHYECKUX 351eMeHTOB [lepuoanueckoi
cucteMsl J1. 1. Menneneena.
XapakTepucTuKa XMMUYECKOT0 3JIEMEHTA
II0 €ro MoJjoxeHuto B [leprnoanueckon
cucrteme /1. 1. Menneneena.
*3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
AJIEMEHTOB MaJIbIX TIEPUOJIOB U TJIABHBIX
MOATPYMI B 3aBUCUMOCTH OT aTOMHOTO
(mopsinkoBOr0O) HOMEpa.™

*3nauenue [lepuoanueckoro 3akoHa

u [leproanueckon CUCTEMbI XUMHUYECKHUX

QJICMCHTOB JI PAa3BUTUA HAYKH U
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PackppiBaTh cMBICIT IEPUOANIECKOTO 3aKOHA MO/
PYKOBOJCTBOM I€arora.

[ToHnMaTh CylIeCTBOBaHHE NEPUOINYECKOM
3aBUCHUMOCTH CBOMCTB XMMHUYECKUX AIIEMEHTOB
(M3MeHeHue pajnyCcoB aTOMOB U
AIEKTPOOTPUIIATEILHOCTH) U UX COCIMHEHUM OT
MOJIO’KEHUS B TIEPUOANYECKON CUCTEME U CTPOCHUS
aToMa C UCIOJIb30BaHUEM CXEM U TAOJIHII.

VYcraHaBauBaTh CBA3b MEXK/Y MOJIOKEHUEM DJIEMEHTA B
MEPUOANYECKON CUCTEME U CTPOCHHUEM €ro aToMa
(cocTaB u 3apsia sapa, 00111ee YUCIIO HIEKTPOHOB U
pacrpeielieHue UX M0 JIEKTPOHHBIM CJIOSIM) T10
obpa3iry.

[Iporuo3upoBarth XapakTep U3MEHEHHUS CBOKCTB
AJIEMEHTOB U UX COEAUHEHUI MO rpyInamM U Nepruoaam
ITepnoauueckoi CUCTEMBI C TIOMOIIBIO TIeAarora.
XapakTepu3oBaTh XUMUYECKUE IIEMEHTHI IEPBBIX
TPEX MEPHUOJIOB, KaIMs, KAJIBLHS MO UX MOJ0KEHUIO
B [lepuonnueckon cucreme /. 1. Menneneesa.

CrnenoBath npaBuiaaM 0€30MacHOM pabOThHI B
71a00paTOPUU MPHU UCIIOIB30BAaHUN XUMUYECKOM
MOCY/Ibl U 000pPYAOBaHUS 110JT KOHTPOJIEM Tejarora.

BricTpanBaTh pa3BEpHYTHIC MUCHbMEHHBIC U YCTHBIC
OTBETHI C ONMOPOM Ha HH(POPMALIUIO U3 YUEOHUKA U
CIIPaBOYHBIX MAaTEPHUAIOB, TPAMOTHO MCITOJIH30BaTh
W3Y4YCHHBIN IMIOHATUMHBIN anmnapar Kypca XUMUU
MOCJI€ CTPYKTYPUPOBAHUS MaTepuana ¢
WCIIOJIb30BaHUEM KITHIIIE.



XuMuuyeckasi CBSi3b.
OKuCIUTEIBHO-
BOCCTAHOBHUTEJbHBIE
peakuuu

npaktuku. J{. 1. MenneneeB — y4EHbIN,
MEJaror 1 rpak1aHuH. ™

JdeMoHCcTpanuu
KopoTkonepruoanas u IIMHHOIIEPUOUTHAS
dbopmel [leproguueckoit CUCTEMBI

xumudeckux snemenToB 1. 1. Menneneena.

O3HaKOMIJICHHE C O6p&3HaMI/I MCTAJlJIOB
N HCMCTAJIJIOB.

JlaGopaTopHble 1 MPaKTHYEeCKHE PA0OTHI
JIaGopaTOpHBIH OMBIT:

B3auMopenicTBre THAPOKCH/IA [IMHKA C
pacTBOpaMH KHCJIOT U IIEJIOYEH

*DIIeKTPOOTPHUIIATEITLHOCTE* aTOMOB
XUMHUYECKHUX DJICMCHTOB.

XuMu4ueckas CBsI3b (MOHHAsI, KOBAJICHTHAS
MOJIIPHAS ¥ KOBAJICHTHAS HETIOJSIPHA ).
CreneHb OKUCIICHUS.
OKHCIIUTETEHO-BOCCTAHOBHUTEIILHBIC
peakiuu (OBP). I[porieccel okuciaeHus u
BOCCTaHOBJICHUSA. OKUCIUTETN U
BOCCTAaHOBHUTEIIH.

JdemoHcTpanuu
OKHCIIUTENBEHO-BOCCTAHOBHUTEIIBHBIE
pEaKuuu: TOPEHUE, PEAKLIUN PA3JIOKEHHUS,
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Hcnonb3oBarth IIPpXU BBIIIOJITHCHUHU y‘le6HBIX SaﬂaHHﬁ

TEKCThl yueOHHUKA MOCJE CTPYKTYPUPOBAHUS
Marepualia, ClipaBOYHbIE MAaTEPUAIIbI
(ITeprognueckyro CUCTEMY XUMHUUYECKHUX JIEMEHTOB
1. 1. MenneneeBa, Tabauily paCTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U COJIEH B BOJIE, JIICKTPOXUMHUYECCKUN PSIJ
HaIpPsHKEHUI METAIIOB).

Hcnonbs30Bath MpHU BRIMOJHEHUN YUYEOHBIX 33JIaHUN U B

IIPOLIECCE UCCIIEN0BATEIBCKOMN AEITEIbHOCTH HAYYHO-
MOMYJISIPHYIO JIMTEPATYPY XUMUAUYECKOTO COAEPKAHHUS,

CIIpaBOYHBIE MaTepHUabl, pecypcsl IHTEpHETA OX
PYKOBOJCTBOM II€1arora

PackpsIBaTh CMBICH U3y4aeMbIX NOHATHUN MO
PYKOBOJICTBOM Ii€/Iarora.

OnpenensTe BUJ XMMAYECKOW CBA3U B COCUHEHUU C
HCIIOJIb30BaHUEM CXEM.

OrnpenensiTb CTENeHb OKUCICHHUS XUMUYECKOTO
AJIeMEeHTa 1Mo (hopMyIie ero COeAUHEHUSI C
HCIIOJIb30BaHUEM AJITOPUTMA.

OnpenensaTs 37eMEHT (BEIIECTBO) — OKUCIUTEND U
AJIEMEHT (BEIECTBO) — BOCCTAHOBUTENb.

OOBICHATH CYIIHOCThH TIPOLIECCOB OKUCTICHUS U
BOCCTAHOBJICHMUS.

CocTaBisATh 31EKTPOHHBIN OAJIaHC ¢ YYETOM YKCIIa



COCIUMHCHUA

9 KJIACC
OO01uree kom4ecTBO — 68 4acos.

OTJIaHHBIX U IIPUHATHIX AIEKTPOHOB.

CocTaBisATh ypaBHEHUE OKUCIIUTEIIBHO-
BOCCTAaHOBUTEJIBHOMN PEaKIMHU 10 aITOPUTMY pazdopa
OKHCJIUTEIIBHO-BOCCTAHOBUTEIIBHOU PEAKIINH.

Hcnonb30BaTh MpH BHINOTHEHUH YU€OHBIX 3aaHHMA

TEKCThI Y4eOHHKA TI0C]I€ CTPYKTYPUPOBAHUS
Marepualia, ClipaBOYHbIE MaTepUalibl (IEPUOIUYECKYIO
CUCTEMY XMMHYECKHUX 35ieMeHTOB JI. 1. MeHneneena,
Ta0JIUIly paCTBOPUMOCTH KHUCIIOT, OCHOBAHUM U COJIEH B
BOJIE, DJIEKTPOXUMHUYECKUAM PSIJT HAITPSHKEHU N
METAJLJIOB).

TemaTnueckue
0JIOKH, TEMbI

OcHoOBHOE coaep:xaHue

OcHOBHbBIE BU/IbI A1eSITEJIbHOCTH
o0yyarmmxcs

Paszgea 1. BemecTBo U XMMHYECKHE peaKIu
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IToBTOpEHME U
yriyoJieHue 3HAHU
OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

[lepnoanueckuii 3axoH. [leprnonnueckas
CUCTEMA XUMHUYECKHUX AJIIEMEHTOB

. . MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
NIEPUOJIOB, KaJusl, KAIBLUS U UX
COCIMHEHUN B COOTBETCTBUH C MOJIOKEHUEM
3JIEMEHTOB B IEPUOJUYECKON CUCTEME U
CTPOEHHUEM UX aTOMOB.

Knaccuduxanus 1 HOMEHKIIATypa
HEOPraHMYECKUX BEIIECTB (MEKTyHa-pOIHAS
Y TpUBHAJIbHAas ). XUMUYECKUE CBOICTBA
BEILIECTB, OTHOCSIIIMXCA K Pa3JIMYHBIM
KJIaCCaM HEOPTraHUYECKUX COCAUHEHUH, UX
TEHETUYECKAas CBSI3b HEOPraHUYECKUX
BEILIECTB.

CrpoeHue BeniecTBa: BUAbl XUMUYECKON
CBSI3U U TUIIBI KDUCTAJUIMYECKUX PELIETOK.
*3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
CTpPOCHUS. ™

JlemoHcTpanumn

1. Moaenu KpUCTAINIMYECKUX PEIIETOK
HEOPraHUYECKUX BEIIECTB.

2. KopoTkonepuoaHas v JJIMHHOIIEPUOIHAS
dbopmel [lepronnueckoit cucTeMbl
xuMudeckux saemenToB 1. 1. MenneneeBa

XapakTepu30BaTh XUMUYECKHUE IIEMEHTHI IEPBBIX
TPEX NEPUOJIOB, KAIHS U KAJIBLUS MO X
nosnoxenuto B [leproanueckoil cucreme
. . MenpeneeBa ¢ onopoy Ha aJrOpPUTM.

KnaccuduimpoBath 1 Ha3bIBaTh HEOPTAHUUECKUE
BEILIECTBA M3YUYEHHBIX KJIACCOB C OMOPOU HAa CXEMY,
Ta0JIMIy PACTBOPUMOCTH.

OnuceiBaTh 00IIME XUMUYECKUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/IATh CBOMCTBA
MIPUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHUN
XUMHYECKUX PEAKIIUI C ONTIOPOM HA CXEMY.

OnpenensaTe BUJ XUMAYECKOW CBA3U U TUI
KPUCTAJUIMYECKON PEIETKU BELIECTBA C ONIOPOU Ha
CXEMY.

[Iporno3upoBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT UX CTPOEHUS MOCJIE MPEABAPUTEIILHOTO pa3dopa.

BricTpanBaTh pa3BEpHYTHIE MMCbMEHHBIE U YCTHBIE
OTBETHI C ONOPOM Ha
uH(dOpMaIUIO U3 YIeOHUKA U CITPABOYHBIX
MAaTEPUaIOB, TPAMOTHO UCTIOJIb30BaTh U3YYEHHBIN
MOHATUMHBIN anmnapar Kypca XUMHUU.

Hcnonb30BaTh MpH BRIMOJIHEHUU YUEOHBIX 3aJaHUN
Y B IIPOLIECCE UCCIEN0BATENBCKOMN AEATEIBHOCTH
HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy XUMUUECKOTO
CoAEp KaHUsl, CIPABOYHBIC MATEPUAIIBI, PECYPCHI
HNuTepHeTa nox pykKoBOACTBOM IE€arora.
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OcHoBHBIE
3aKOHOMEPHOCTH
XMMHYECKHX
peakuuit

Knaccudukanus XuMU4eCKUX peakiui mo
Pa3IMYHBIM MPU3HAKAM (TIO YUCITY U COCTABY
Yy4acCTBYIOIIMX B PEAKIIMU BEIIECTB, *TIO
Ter10BoMY 3 (PEeKTy, 0 N3MEHEHHUIO
CTENIEHEH OKUCIICHUS XUMUYECKUX JIEMEHTOB,
0 0OPaTUMOCTH, TI0 YYaCTHUIO
KaTaiauzaropa).*

*JK30- ¥ YHAOTEPMHUUECKUE PEaAKIUH,
TepMOXUMHYECKHe ypaBHeHUs. [ToHsATHE O
CKOpPOCTH XUMH4ecKou peakuund. [IonsaTue o
TOMOTEHHBIX M TETEPOTCHHBIX PEAKIIHSIX.
[TonsiTue 00 0OpaTUMBIX

U HEOOPATUMBIX XUMHUYECKUX PEaAKITUSIX.
[ToHsiTHE O XUMHUYECKOM PABHOBECHUHU.
dakTopbl, BIAUSIONME HA CKOPOCTh
XUMHUYECKOM peaKIy U MOJ0KEHUE
XUMHUYECKOTO paBHOBECHS. ™
OKHCIIUTETFHO-BOCCTAHOBUTEILHBIE PEAKITUU
(2JIEKTPOHHBIN OajlaHC OKUCITUTEIBHO-
BOCCTAHOBHUTEIBHOUN PEAKIINH).

JdemoHcTpanuun

1. 3aBUCUMOCTB CKOPOCTH XUMHUYECKON
peaKlMK OT Pa3IMYHbIX (PAKTOPOB.

2. BozzeiicTBrE KaTanu3aropa Ha CKOPOCTh
XAMUYECKOU pEAKIINH.

3. [Ipumepsl HEOOPATUMBIX U OOPATUMBIX
peaKIuu.

4. CMeleHre paBHOBECHSI XUMUYECKOM

PackppiBaTh cMbICIT U3y4aeMbIX MTOHATHI U
MIPUMEHSTh 3TU NOHATHS MPU ONMCAHUU CBOMCTB
BEILIECTB U UX NIPEBPALICHUM.

KnaccuduimpoBath XuMU4uecKre peakifu 1mo
Pa3JIMYHBIM MPU3HAKAM.

VYcraHaBaMBaTh 3aBUCUMOCTD CKOPOCTA XUMHYECKOMN
pEaKIMK OT Pa3TMYHBIX (PAKTOPOB MO
PYKOBOJICTBOM YUYHTEIISI.

[Iporao3upoBath BO3MOKHOCTH MPOTEKAHUS
XUMHYECKUX MPEBPALLICHUN B PA3JIMYHBIX YCIOBUIX
MocJje IpeaBapUTEIbHON pabOTHI.

OnpenensTe OKUCIUTENb U BOccTaHOBUTENL B OBP.

CocTaBisATh JEKTPOHHBIN OallaHC PEaKIUu.

[Ipon3BOAUTE BBIYUCIICHUS 110 XUMUYECKUM
YPABHEHHUSM I10 AJITOPUTMY.

BricTpanBaTh pa3BEpHYTHIC MMCbMEHHBIE U YCTHBIE
OTBETHI C OTMIOPOM Ha UHPOPMAIIUIO U3 YUeOHUKA U
CIIPaBOYHBIX MaTEPUAIIOB, ITPAMOTHO UCITOJIb30BaTh
V3yYECHHBIN IIOHATUWHBIN aIlrapaT Kypca XUMUn
MOCJIE MPEIBAPUTEIIBHOTO CTPYKTYPUPOBAHUS
Marepuarna.

Hcrnionp30BaTh MpH BRIMOJTHEHUN YUEOHBIX 3aJaHUN

U B IIPOLIECCE UCCIIEA0BATEIbCKOU EATETbHOCTH
HAyYHO-TIOIYJISIPHYIO JINTEPATYpPy XUMHUYECKOTO
coJiepKaHusl, CIPABOYHbIE MaTEPUAIIbI, PECYPChI
NHTepHeTa nociie KOHCYJIBTALMY C I1€1aroroMm.
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PEaKIHH.

Burunciienus

— KOJIMYECTBA BEIIECTBA, 00BEMA M MaCChI
PEareHTOB WJIY MPOIYKTOB MO YPABHEHUSIM
XUMHUYECKUX peaKIui
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DJIEKTPOJIUTHYCCKA
Sl JUCCOIHAIHSA.
Xumnyeckue
peakunu B
pacTBopax

Teopust PNEKTPOIUTUUECKON AUCCOLUALINH.
DJIEKTPOJIUTHI U HEJIEKTPOJINTHL. KaTHoHHI,
aHUOHBL. *MexaHU3M IMCCOIMAllUN BEIIEeCTB
C pa3IMYHBIMU BUJAMHU XUMHUYECKOW CBSI3H.
Crenens nuccouuanuu.™ CuiibHbIC U ca0bIe
AIEKTPOIUTHI.

Peakuuu noHHOTO OOMEHA, YCIIOBHUS UX
poTekanus. FloHHbIE ypaBHEHUS pEaKIUN.
XUMHUYECKHE CBOMCTBA KUCIOT, OCHOBAHUU U
CoJIel B CBETE MpeCTaBICHUMN 00
ANEKTPOIUTHYECKON nuccounarmu. Cpena
pactBopa. [ToHsITHE O TMAPOIIU3E CONEH.
KauecTBeHHbBIE peaKIMy Ha KATUOHBI

Y aHUOHBI : XJIOPU]I-, OpOMUJI, NO3U/T-,
cynbdar-, kapboHat-, cunukar-gpochar-
AQHUOHBI, TUJIPOKCUJI-UOHBI KaTHOHBI
aMMOHHMSI, MarHusl, KJIbIUsl, aJTFOMUHUS,
xenesa 2+, 3+, IMHKa, TPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOpAX..

JdemoHcTpanuun

DIIeKTpUYecKas MPOBOJIUMOCTh PaCTBOPOB
BEIIECTB; IBIKEHNE HOHOB B DJICKTPUYECKOM
T0JIE.

OMNBITHI, WILTIOCTPUPYIOIIHNE MPU3HAKH
IPOTEKAHUS PEaKIIMii HOHHOTO OOMEHa.
OMNBITHI TIO OTNIPEICIICHUIO CPEIbI B paCTBOPAX
coJiel (Xyopuia HaTpHs, KapOoHaTa HATPHSI,
XJIOpU/Ia IUHKA).

PackpeIBaTh CMBICII U3y4aeMbIX ITIOHATHN, a TAKXKE
CMBICJI TEOPUH DIIEKTPOIUTUYECKON TUCCOLUALINU C
OIIOPOM Ha CXEMBI.

OOBACHATH MPUUUHBI AIEKTPOIPOBOJI-

HOCTHU BOJHBIX PaCTBOPOB € IIOMOIIBIO [I€1arora.

CocTaBiATh ypaBHEHUS AUCCOLMALMY KUCIIOT,
IIEJI0YEH U COJIeH, ITOTHbBIC
Y COKpAILEHHBIE HOHHBIC YPABHEHUS] XUMUYECKUX
peakIuii HOHHOTO OOMEHa.

[ImaHMpOBaThH M OCYIIECTBIISITh HA ITPAKTHKE
XUMHYECKUE IKCIIEPUMEHTBI, IPOBOIUTH
HaAOJIIOICHUS, JIETIaTh BBIBOJIBI IO pe3yIbTaTam
HKCIIEPUMEHTA NOCIIE MPEABAPUTEIBHON PAOOTHI.

CrnenoBath npaBuiiaM 0€301acHOM pabOTHI B
71a00paToOpUr MPH UCHOJIb30BAHUN XUMUYECKOM
nocyzbl 1 000pyI0BaHU MO KOHTPOJIEM Ie/larora.

IIpon3BOAUTE BEIYUCIIEHUS 110 XMMUYECKUM
YPAaBHEHUSM.

BricTpanBaTh pa3BEpHYTHIE NIMCbMEHHBIE U YCTHBIE
OTBETHI C OMOPOI Ha HHPOPMALIKIO U3 YUEOHUKA U
CIIPAaBOYHBIX MATEPHUAIIOB, TPAMOTHO UCIIOJIb30BATh
M3yYEHHBIN IIOHATUWHBIN aIllapaTr Kypca XuMuu
IIOCJIE IPEABAPUTEIBHOTO CTPYKTYPUPOBAHUS
Marepuaa.

Hcnonb30BaTh MpH BRIMOJIHEHUU YUEOHBIX 3aJaHUN
U B IIPOLIECCE UCCIIEN0BATENIBCKON AEATEIBHOCTH
Hay4YHO-TIOIIYJIIPHYIO JIUTEPATyPy XUMHUUECKOTO
COJZIEpKaHMs, CIPABOYHBIE MaTEPHUAIIbL, PECYPCHI
HMHTepHeTa nociie KOHCYJIbTAlMU C IEJArOrOM.
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JlabopaTopHble U MpaKTHYeCKHe
padoThI

JlaGopaTopHBIi OMBIT:

Ne8Peakiinu HOHHOTO OOMEHa B pacTBOpax
AeKTpouTOB: cyibbara meau(1l)

U mEN0oun, KapOoHATa HATPUS U COJITHOM
KHCJIOTBI, pE€aKys HEUTPATU3aLUN MEXKIY
TUAPOKCUIOM KAl U COJISTHOM KUCJIOTOM.
Ne9. KauecTBeHHBIE peaKIMU HA HOHBI B

pacTBope.

[IpakTruueckas pabora:
No 1. Pemienue skcrniepuMeHTaNbHBIX 33/1a4 110
TEME.

Boruucienus
— I10 YPABHEHUSIM XUMUYECKUX PEAKIINN

Pasznen 2. HemeTa/sibl 1 X COeIMHEHUS
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Oomas
XapPaKTePUCTUKA
XHMHYECKHUX
3jieMmeHTOB VIIA-
rpynnbl. I'ajioreHsl

OO611ast xapaKTepUCTHKA TraJOreHOB.
OCc00EHHOCTH CTPOEHHUS AaTOMOB ITHUX
AJIEMEHTOB, XapaKTEepHbIE /ISl HUX CTENEHU
okucienusi. Ctpoenue u pusndeckue
CBOMCTBA MPOCTHIX BEIIECTB — I'aJIOT€HOB.
XMMHYECKHE CBOMCTBA Ha MPUMEpPE XJI0pa
(B3auMoeiCTBHE C METANIAMU, HEMETAIIJIaMU
(BOJIOPOJIOM M KHCIIOPOJIOM ), *TIIesiouaMu™).
XiopoBogopoa. ConsiHast KUCIOTAa,
XUMUYECKUE CBOMCTBA, *TOJIy4eHUE™,
npuMeHeHue. KauecTBeHHbIE peakiiuy Ha
rajioreHu1-uoHbl. *JlelicTBre Xjopa u
XJIOPOBOJIOPOJIa Ha OPTaHU3M YesloBeKa.™
Baxnelimue XJI0puIapl U X HAXO0XKICHUE B
MIPUPOJIE.

JdemoHcTpanuu

Buaeomarepuanibl: raJoreHsl U UX
COEMHEHUS.

OG6pas3iibl XJIOPUIOB.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThl
JlaGopaTopHBIil OTIBIT:

Pacrnio3znaBanue Xaopua-uoHOB.
[IpakTtruueckas pabora:

Ne 2. TosmyueHue consIHOM KUCIIOThI, U3y4eHUE
€€ CBONCTB.

Bouruucienus
10 YPABHEHUSIM XUMUYECKUX PEAKLIUH.

OOBACHAITH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB HEMETAJJIOB M UX COCIUHEHHM B Mpeienax
MaJIbIX TMIEPUOJIOB U TJIABHBIX MOATPYIII
[leproauueckoi CUCTEMbI XUMHUUYECKHUX DJIEMEHTOB
C Y4ETOM CTPOCHHS MX aTOMOB C UCIIOJIb30BAHUEM
CXEMBI.

XapakTepu3oBaTh PU3NUECKUE U XUMUICCKHE
CBOMCTBA MPOCTHIX BEIIECTB raJIOr€HOB (Ha
MIpUMeEpE XJIOpa) U CIOKHBIX BEIIECTB
(XJI0pOBOIOPO/IA, XJIOPHU/IA HATPHS ), CIIOCOOBI UX
MOJTyYEHHUsI, IPUMEHEHUE U 3HAYEHUE B IPUPOJIE U
JKA3HU YeJIOBEKA MOCe CTPYKTYPUPOBaHUS
Marepuala.

Ornpenensite raJoreHua-uoHbI B paCTBOPE C
UCITIOJIb30BaHUEM Ta0UIIbl "' XapaKTepHbIE PeaKIuu
Ha aHHOHBI'".

[InanupoBaTh M OCYIIECTBIISITh HA PAKTUKE
XUMUYECKHUE IKCIIEPUMEHTBI, IPOBOJUTH
HAOJIIO/ICHUS, IeTIaTh BHIBOIBI IO PE3yJIbTaTaM
AKCIIEPUMEHTA MOCJIE MPEIBAPUTEIHHOU PAOOTHI.
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Oo6mast
XapaKTepuCTUKA
XHMHYECKHX
3j1eMeHTOB VIA-
rpynnbl. Cepa u eé
coeIMHEeHHS

OO1as xapakrepucTruka 31eMeHToB VIA-
rpynnsl. OCOOEHHOCTH CTPOEHUS aTOMOB 3THX
AJIIEMEHTOB, XapaKTEPHbIE ISl HUX CTEIICHU
okucienus. CtpoeHue u pusndeckue
CBOMCTBA IIPOCTHIX BEIIECTB — KUCJIOPOAA U
CEPBL.

AmnoTponHbie MOIU(UKAIIMH KHCIOPOaa U
cepbl. XUMUYECKUE CBOMCTBA CEPBI.
B3aumoneiictBue ¢ HEMeTaJIaMH -
BOJIOPOJIOM M KHCJIOPOJAOM, METAJUIAMH,
KOHIICHTPUPOBAHHBIMU a30THOW U CEPHOM
kucnoramu. CepoBogopoa, CTPOEHHUE,
busznueckue

OOBsCHATH 001IIME 3aKOHOMEPHOCTH B U3BMEHEHUH
CBOMCTB 3JIEMEHTOB VIA-TpymIibl ¥ UX COETUHEHUN
C YUYETOM CTPOEHUSA UX ATOMOB C OIIOPOM HA CXEMY
"M3MeHeHune paanycoB B moArpymnmax".

XapakTepusoBarh PU3NYECKUE
Y XMMHAYECKUE CBOKCTBA IPOCTOrO BEHIECTBA CEPHI
U €€ COeIMHEHUH (CEpOBOOPOAA, OKCHJIOB CEPBI,
CEpHOI KUCIIOTHI, CYIh(ATORB), CIIOCOOBI UX
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U XUMHUYECKUE CBOMCTBA (KUCIOTHBIE U
BOCCTaHOBUTENbHBIE). OKCUJIBI CEPhI KaK
IPeICTaBUTENIM KUCIOTHBIX OKCHU0B. CepHast
KHUCIIOTa, PU3NYECKHUE U XUMUYECKUE
cBOMCTBa (00LIME KaK MpeCTaBUTENS Kilacca
KHCJIOT U *crierupudeckue™), mpuMeHeHHeE.
CepHucTast KUCJIOTA.

*XuMHUUECKUE PEaKIINy, JIKAIINEe B OCHOBE
MIPOMBIIIEHHOTO CII0CO0a MOIYyYEHUS CEPHOU
KHCJIOTBI. ATIITapaThl U MPOTEKAIOIINE B HUX
MPOIIECCHI (Ha MpUMeEpPE MPOU3BOJICTBA CEPHOM
KHUCJIOTHI). ™

Comnm cepHOM KUCTOThI, KaYeCTBEHHAS
peakius Ha CyJb(aT-uOH.

Haxoxnenue cepol 1 €€ COeIMHEHUI

B IIpUpojie. *XUMHUUECKOE 3arpsi3HEHHE
OKpY’KaroLIEN Cpeibl COETUHEHUSIMU CEPhI
(KUCTIOTHBIE TOXKH, 3arpSA3HEHUE BO3TyXa U
BOJIOEMOB), CITIOCOOBI €r0 MPEI0TBPAILICHUS. ™

JdemoHcTpanuun

Komnnekiuu (Bugeomarepuarsl): cepa u e€
COEJIMHECHUS.

OO6yrnuBaHue caxapa noj JelCcTBUEM
KOHLICHTPUPOBAHHON CEPHOM KUCIIOTHI.

JlabopaTopHble U NpaKTHYECKHE PadOTHI
JlaGopaTopHBIE OMBITHI:

Oo6nHapyxeHue cynb}ar-uoHOB.
B3aumoneiicTBre pa30aBieHHOM CepHOM

MTOJIYYEHHUS], IPUMEHEHNUE U 3HAYEHUE B IPUPOJE U
KU3HU YEJIOBEKA C ONIOPOM HA CXEMY U IJIaH.

Omnpenenars Hanu4ue cyiabhaT-uOHOB B pacTBOPE.

OOBACHATDH CYIIHOCTh IKOJIOTHYECKUX MPOOIIeM,
CBSI3aHHBIX C IEPEPAOOTKON COCTMHEHUMN CEPhl
MOCJIE CTPYKTYPHUPOBaHUS MaTepuaa.

[ImaHrpoBaTh M OCYIIECTBIISTH HA ITPAKTUKE
XUMHYECKNE SIKCIIEPUMEHTBI, TPOBOJAUTH
HaOJIIOZICHUS, 1eTIaTh BBIBOBI IO pe3yIbTaTaM
AKCIIEPUMEHTA.

Crnenosath npaBuiaaM 0€30MacHOM pabOTHI B
71a00paTOpPUU MPHU UCIIOIB30BAaHUU XUMUYECKOM
MOCY/IbI U 000PYIOBAHMUS T10]] PYKOBOJICTBOM
reaarora.

[Ipon3BOANTE BBIYUCICHUS 10 XUMUYECKUM
YPaBHEHUSM [0 aITOPUTMY.

Wcrnonb30Bath Mpy BHIMOIHEHUU YUEOHBIX 3aJaHUN
TEKCThI yueOHUKA, CIIPABOYHBIC MAaTEPHAIIbI
(ITeproguueckyro CUCTEMY XUMHUUYECKHUX JIEMEHTOB
. 1. MenneneeBa, TabauIly paCTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJIEH B BOJIC,
ANEKTPOXUMHUYECKUN DSl HAPSXKEHU METaJUIOB).

Hcnonw3oBath Mpu BRIMOJHEHUN YU€OHBIX 3aIaHUH U
B IIPOLIECCE UCCIIEOBATENBCKOM JAESITEIBHOCTH
HAay4YHO-MIOMYJIIPHYIO JINTEPATYPY XUMHUYECKOTO
COJECpKaHUS, CITPABOYHBIE MAaTEPUAIIbI, PECYPCHI
HNHTepHeTa nocie KOHCYJIbTalluu € IE1aroroM
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KHCJIOTBI C [UHKOM. BpIunc/ieHus
M0 YPaBHEHUSIM XUMUYECKUX PEAKITHI
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Oomas
XapPaKTePUCTUKA
XHMHYECKHUX
3JieMeHTOB VA-
rpynmnsi. A30T,
dochop u ux
coeIUHEeHUs

OO611ast xapakTepuCTUKA 3JIeMEHTOB V A-

I'PYIIIIBI. OcobeHnHoCTH CTPOCHUS aTOMOB 3THX

AJIEMEHTOB, XapaKTEepHbIE /ISl HUX CTENEHU
OKHUCJICHHUSI.

A30T, pacpocTpaHeHHe B IPUPOJIE,
du3nuecKrue 1 XMMUYECKHE CBOMCTBA.
Kpyrosopor a3ora B npupoze.

AMMHaK, eTo GU3NIECKUE M XUMHUIECKHEC
CBOICTBA, TIoJydeHHEe U mpuMeHenne. Comnm
aMMOHWUS, MX (PU3NYECKUE U XUMUICCKUC
CBOMCTBa, NpuMeHeHue. KauecTBeHHas
peaKIysi Ha HOHbI AMMOHHSI.

A3OTHas KUCIOTa, €€ Pu3nIecKue

U XMMHUYECKHe CBOMCTBa (00IIHe KakK
IIPEICTaBUTEINS KJ1acca KUCIIOT U
*cnenuduaeckue™). * A30TrcTas KUCIOTA.

Hcnonp3oBaHre HUTPATOB M COJIC aMMOHUS B

KaueCcTBE MUHEPAIbHBIX yI0OpEeHUIA. ™
XMMHUYECKOE 3arpsi3HEHUE OKPYKaroIei
Cpenbl COCTMHECHUSMH a30Ta (KUCIOTHBIC
JIOK]TH, 3arPsI3HEHNE BO3TyXa, TTOYBBI U
BOJIOEMOB).

®docdop, *amnorpornHbie MOAUGUKAIIUN
docdhopa*, puzndeckue U XUMHUUECKHE
CBOMCTBA.

Oxkcun dochopa(V) u dhochopHas kucioTa,
dusnuecKre 1 XMMUYECKUE CBOWCTBA,
*nonyuyeHue.™ *KauecTBeHHas peakius Ha
dochar-uonsr.*

OOBsICHATH 001IIME 3aKOHOMEPHOCTH B U3BMEHEHHUH
CBOMCTB 3JIEMEHTOB V A-TPYIIbI U UX COEAUHEHUN
C YUYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh PU3NYECKUE U XUMUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB a30Ta U pochopa u ux
coeIMHEHUH (aMMHaKa, cojie aMMOHHMS, a30THOMN
KHUCIIOTBI, HUTPATOB, okcuna ¢pocdopa(V) u
dbochopHoit kuciotel, pochatoB), CIOCOObI UX
MOJTyYCHUSI, IPUMEHEHHUE U 3HAYEHUE B IPUPOJIE
Y KU3HU YEJIOBEKA C UCIOJIb30BAHUEM CXEMBI.

Onpenenarb HOHbI AMMOHHUS U PocdaT-HOHBI B
pacTBOpE C UCIOIb30BaHUEM TAOIUIIbI
"XapakTepHbl€ peaKMd HA KATUOHBI U aHUOHBI'".

OOBACHATDH CYIIHOCTh YKOJIOTHYECKUX MPOOIIeM,
CBSI3aHHBIX C HAXOXKJICHHEM COCIMHEHUN a30Ta U
dbocdopa B okpyxaroiieu cpeue.

[InaHnpoBaTh ¥ OCYIIECTBIISITH HA TPAKTHKE
XUMUYECKUE IKCIIEPUMEHTBI, IPOBOIUTH
HaOJIOICHUS, JIeTIaTh BBIBOJIBI IO pe3yibTaTaM
AKCIIEPU-MEHTA.

CrnenoBath npaBuiaaM 0€30MacHOM pabOThHI B
71a00paTOPUU MPHU UCIIOIB30BAaHUN XUMUYECKOM
MOCY/Abl U 000pYAOBaHUS.

[Tpou3BOANTH BEIYUCIICHUS 110 XUMUYECKUM
YpaBHEHHUSIM.

Hcrnionp30BaTh MpH BRIMOJTHEHUN YUEOHBIX 3aJaHUN
TEKCThI yueOHUKa, CIIPABOYHBIC MaTEPHAITBI
(MepUOANIECKYIO0 CUCTEMY XUMHUUYECKHUX JIEMEHTOB
J1. . MenneneeBa, TabIuIly paCTBOPUMOCTH
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*Ucnons3zoBanue ¢hocdaToB B KauecTBE
MUHEPATBHBIX YI0OpEeHHA.* 3arps3HeHNe
MPUPOJIHBIX BOJ0EMOB (ocharamu.

JdeMoHCcTpanuu

Komnekmuu: docdop u ux coequHeHUs.
BzanmopaencTtBrue KOHIEHTPUPOBAHHOM
a30THOM KHUCJIOTBI C MEbIO.

JlaGopaTopHble 1 MPaKTHYEeCKHE PA0OTHI
JIabopaTopHbIE OMBITHI:

1. BzaumopeicTBHe coJieid aMMOHUS

C WETOYBIO.

2. O3HakoMJIeHHE ¢ 00pa3laMH a30THBIX U
(dochopHbIX yaoOpeHUH.

[IpakTuueckas pabora:

Ne 10. [Tonyuyenne aMmuaka, U3y4eHHE €TO
CBONCTB.

Boruucienus
110 YPaBHEHUSAM XUMHUYECKUX PEaKIIUN

KHUCJIOT, OCHOBAHMH U COJICH B BOJIC,
AICKTPOXUMHUYECKHUM Psii HAMPSHDKECHUH METaJIJIOB).
Hcrnonp30BaTh MpH BRIMOJTHEHUN YUSOHBIX 3aJaHAN

U B [IPOLIECCE UCCIIE0BATEIBCKON AEATEIBHOCTU
Hay4YHO-TIOIYJISIPHYIO JIMTEPATYPY XUMHUECKOTO
COJZIEpKaHMs, CIIPAaBOYHBIE MaTEPHUaIbl, PECYPCHI
MHTepHeTa nocie KOHCYJIBTaluy € IEJarorom

Oo60mas xapakrepuc-
TUKA XUMUYECKUX
3JjieMeHTOB IVA-

Yrnepon, aioTponHbie MOIUPUKAILTTT
rpadur, anmas. Bzaumopeiicteue ¢
MeTalllaMHi, HEMETaJUIaMH,

OOBsCHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB [VA-Tpymbl ¥ UX COETUHEHUN
C YY4ETOM CTPOECHUS UX aTOMOB.
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rpyIIbI.
Yriepoa 1 KpeMHUA
U UX COeIMHEHUS

KOHILICHTPUPOBAHHBIMU a30THOW U CEPHOM
KHCJIOTaMH, paclpOCTPaHEHUE B IPUPOJIE,
bu3nuecKrue 1 XMMUYECKHE CBOWCTBA.
Ancopbrus. Kpyropopot yriepoaa

B [IPUPOJIE.

Oxkcunpl yriepoaa, ux pusndeckue

1 XMMHYECKHE CBOMCTBA, UX JCHCTBHUE

Ha JKMBBIC OPTaHU3MBI, ITOTYyUYCHUE

U IPUMEHEHUE. *IKOJIOrMYeCKUE MPOOIEMBI,
CBsI3aHHbIE ¢ OKcuaoM yriepoaa(lV);
TUIOTE3a rI100aIbHOTO MOTETUICHUS KJIMMaTa;
MapHUKOBBIN 3P DeKT.™

VYronpHas KUCIOTa U €€ COH, UX HU3NIECKUe
U XUMUYECKUE CBOMCTBA, MOJyYCHUE U
npuMeHeHue. KauecTBeHHas peakuus Ha
KapOOHAT-UOHBI.

*TlepBoHauaIbHBIC MOHATHUS 00 OPTAHUYECKUX
BEILIECTBAX KaK O COEMHEHHUSIX YIIIepOa:
0co0eHHOCTH cocTaBa u cTpoenus. [lonsaTue o
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: XKUPaX,
Oenkax, yriaeBogax. MarepuaibHOE €UHCTBO
OpTraHUYECKUX U HEOPTaHUUECKUX
COETMHEHUN.*

*Kpemuuii, ero puznueckue 1 XuMUYECKHUE
CBOMCTBA (Ha IpUMEpe B3aUMOJIECHCTBUS C
METaJJIAaMH ¥ HEMETAJIAMU ), IOJIyYeHUE U
MIPUMEHEHUE B AJIEKTPOHUKE. ™

*CoenuHeHUsT KpeMHUS B mpupojae. Oomue
npeactaBienus 00 oxkcuae kpemuusi(IV) u

XapakTepusoBaTh PU3NYECKUE U XUMUYECKUE
CBOMCTBA MPOCTHIX BELIECTB YIVIEPOa U KPEMHUS U
WX COeMHEHUH (OKCHIOB yTiepo/ia, yroJbHOU
KHCJIOThI, KAPOOHATOB, OKCHUJIA KPEMHHUS,
KPEMHHEBOU KUCJIOThI, CUITUKATOB), CIOCOOBI X
MOJIYYEHHUSI, IPUMEHEHNUE U 3HAYEHUE B IPUPOJE U
JKM3HH YEJIOBEKA.

Onpenensate kapOOHAT- U CUJIUKAT-

VOHBI B paCTBOPE.

OOBACHATH CYIIIHOCTh KOJIOTHYECKUX MPOOIIEM,
CBSI3aHHBIX C HAXOXJIECHHUEM YTIIEKHUCIIOrO ra3a B
OKpYXaroUIen cpee.

NimrocTprpoBaTh B3aUMOCBSI3b HEOPTAHUYECKUX
COEAVMHEHUN YIJIEPOJIa U OPTaHUYECKUX BEILIECTB
IO/l PYKOBOJICTBOM YUYHUTEIIS.

[InanupoBaTh U OCYIIECTBIISITh HA MPAKTUKE
XUMHUUYECKHE IKCIIEPUMEHTHI, TPOBOJAUTH
HAOJIIO/ICHUS, IeTIaTh BHIBOIBI IO PE3yJIbTaTaM
HKCIIEPUMEHTA TTOCIIE TIPEIBAPUTEIHHOM PabOTHI.

CrnenoBath npaBuaaM 0€30MacHOM pabOTHI B
71a00paTOPUU MPHU UCIIOIB30BAaHUN XUMUYECKOM
MOCY/Abl U 000pYAOBaHUS.

Hcrnonb30Bath MpH BRIMOIHEHUU YUEOHBIX 3aJaHUN
TEKCThI yueOHHKA, CIPAaBOYHBIC MaTEPHUaIbI
(ITepuoandeckyro CUCTEMY XUMUYECKHUX DJIEMEHTOB
J1. 1. MenneneeBa, TabuIly paCTBOPUMOCTH
KHCJIOT, OCHOBAaHUM U COJICH B BOJE,
ANEKTPOXUMUYECKUN Psii HAIPSIKEHUI METAILIIOB)
MIOCJIE KOHCYJIBTALMU C TIEIarOroM.
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KpeMHHUEeBOH kuciote. CUIMKAThI, UX
UCIIOJIb30BaHUE B OBITY, MEIUITUHE,
IIPOMBIIIIEHHOCTH. BaxkHenme
CTPOUTENIbHBIC MaTEepHaIbl: KEpaMUKa, CTEKJIO,
IIEMEHT, O€TOH, kene300eToH. [IpobaeMbl
0€30I1aCHOT0 MCIOJIb30BAHHS CTPOUTEIIHBHBIX
MaTepuajioB B IOBCETHEBHOM KU3HU. ™

JeMoHcTpanuu

Mopenu KpuCTaIUIMYeCKUX PEMETOK aaMasa,
rpadura, MOJIEKyJbI (QyJuIepeHa.
AncopOuus pacTBOPEHHBIX BEIIECTB
aKTUBHPOBAaHHBIM yIiIEM. [IpoTtnBoras.
Buneomarepuansl: CHIIMKaTHAS
ITPOMBIIUICHHOCTbD.

Mopenu MOJIEKYJI OPraHUYECKHUX BEILIECTB.

JlabopaTopHbie U NpaKTHYECKHE PadOTHI
JIaGopaTopHBIi OMBIT:

KauecTtBeHHas peaxius Ha KapOOHAT-UOH.
[IpakTuueckue paboOTHI:

Ne 11. TlonyueHue yriekuciaoro ra3za u
HU3y4YE€HUE €r0 CBOMCTB. KauecTBeHHas peakiust
Ha KapOOHAT-UOH.

No 12. PenieHue skCriepuMeHTAIbHBIX 3a]1a4
1o teme «HemeTtamibn.

Borunciaenus

10 YPaBHEHUAM XUMHUUYECKHUX PEAKLINH, €CITU
OJIMH W3 PEareHTOB JIaH B BUAE BOJHOIO
pacTBOpA C U3BECTHOU MACCOBOU JOJIEH.

Hcrnonb3o0Bath MpH BHIMOJIHEHUU YUEOHBIX 3aJJaHUN
U B IIPOLIECCE UCCIIEA0BATENIbCKOU NEATeTbHOCTH
HAyYHO-TIOMYJISIPHYIO JIMTEPATyPy XUMUUYECKOTO
coJiep KaHusl, CIIPaBOYHbIE MaTepUalIbl, PECYPCHI
WNuTepHeTa nocie KOHCYJIbTAlUU C TIEarOroM.
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Pasznena 3. Meraiibl M UX COeIUHEHUS

OO01ue cBOMCTBA
METAJLJIOB

O6HIaH XApPaKTCPUCTHUKA XUMHUYICCKUX
SJICMCHTOB — MCTAJIZIOB HA OCHOBAHUH HUX
ITOJIOKCHHA B HepHOHquCKOﬁ CHUCTCMC

xuMudeckux snemenToB 1. 1. Menneneera u

cTpoeHus aroMoB. CTpOEHHUE METAJIIOB.
Meramueckas CBsA3b U METAJTTHYECKas
KPUCTAJJINYECKAsl PEIIETKA.
DIIEKTPOXUMHYECKUN PSIJT HAIPSKEHUN
MeTauioB. GU3HYECKUE U XUMUYECKUE
CBOMCTBa MeTa/uIOB. *O011He crnocoObl
nosrydeHus: MmetauioB. [loHsTre 0 Koppo3uu
METaJUIOB U OCHOBHBIE CITOCOOBI 3aLIUTHI OT
Koppo3uu. CruiaBsl (CTallb, YyTYH,
TIOpATIOMUHUN, OpOH32a), UX IPUMEHEHUE B
OBITY Y POMBIIIJIEHHOCTH.

JdemoHcTpanuun

O3HakoMIIeHHE ¢ 00pa3IlaMu METANIOB U
CIUTaBOB, X (DU3UYECKUMU CBOMCTBAMH.
Mopenu KpucTauIMueCKuX PeméToK
METaJlIOB.

Buneomarepuaibl: Koppo3usi METaJIOB.

JlaGopaTopHble 1 NpaKTUYeCKHE PadoThI
JlaGopaTopHBIE OTBITHI:

O3HakomiieHHEe ¢ 00pa3liaMu CIUIaBOB
METaJJIOB.

3aBUCUMOCTb CKOPOCTH PEaKLMK MeTasia ¢
KHUCJIOTOM OT IPUPOJIbI METAILIA.

PackpeiBaTh cMbICIT U3y4aeMbIX MTOHATHN U
MIPUMEHSTh 3TU NOHATHS MPU ONMCAHUU CBOMCTB
BEILIECTB U UX NIPEBPALICHUM.

OOBsICHATH 0011IME 3aKOHOMEPHOCTH B U3BMEHEHHUH
CBOWCTB 3JIEMEHTOB-METAJIJIOB U UX COCITUHEHUH C
y4ETOM CTPOEHHS UX ATOMOB.

XapakTepu3oBaTh CTPOCHUE METAILIIOB, OOIIHE
(bu3nYecKue 1 XUMHYECKHE CBOMCTBA METAIIJIOB.

XapaxkTepusoBaTh 00IIUE CTIOCOOBI MOJYYCHUS
METAJIJIOB ITOCJE CTPYKTYPHUPOBAaHMS MaTepuaa.

Crnenosath npaBuaaM 0€30MacHOM pabOTHI B
71a00paTOpUM MPHU UCIIOJIB30BAHUH XUMUYECKON
HoCyZbl U 000PYyI0BaHUS.

[Ipon3BOAUTE BBIYUCIICHUS 10 XUMUYECKUM
YPaBHEHUSIM.

Hcrnonb30Bath Mpy BHIMOJTHEHUU YUEOHBIX 3aJaHUN
TEKCThI yueOHUKA, CIIPABOYHBIC MATEPHUAITBI
(ITepuonnyeckyro cuCTEMY XUMHUYECKUX IIEMEHTOB
. 1. Menneneena, TabuIly paCTBOPUMOCTH
KHCJIOT, OCHOBAHMI M COJIEH B BOJE,
ANEKTPOXUMUYECKUN DSl HAPSXKEHU METaJUIOB).

Hcnonb30BaTh MpH BRIMOJIHEHUU YUEOHBIX 3aJaHUN
Y B IIPOLIECCE UCCIIEIOBATEIBCKON AEATEIbHOCTH
HAay4YHO-TIOIYJISIPHYIO JTUTEPATyPy XUMHUUECKOTO
COZIEpKaHMs, CIPAaBOYHBIE MAaTEPUAIIBL, PECYPCHI
HNuTepHera nocie npeaBapuTeEIbHON KOHCYIbTalluu
C IearoroM
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Boiuuciienus
— I10 YPaBHEHUSM XUMHUYECKUX PEAKIIUH,
€CJIM OJIMH U3 PEareHTOB COAEPKUT MPUMECH

Baxueiniue
METAJJIBI M UX
coeIUHEeHHUs

[[{enounkie metasibl. [lonoxxeHue B
[Teprnoanyeckoil cucreMe XuMHIECKUX
anemeHTOB /. . MenaeneeBa, ctpoeHue
aToMoB. HaxoxaeHue B mpupoze.
du3nYecKrue U XUMHUYECKHEe CBOMCTBA (Ha
npuMepe Hatpus u kanus). Okcuabl u
TUIPOKCUABI HATpUA U Kanusd. [[pumenenue
IIECJIOYHBIX METAJIOB U KX COCTUHEHUM.
[IlemoyHO3€EeMENBHBIE METAJIIIBI MATHUNA U
KaJblIMK, CTpOeHUE aTOMOB. [loJioxkeHue B
[leproandeckor CHCTEME XUMUYECKUX
anemeHToB Jl. 1. MenneneeBa. HaxoxaeHue B
npupojie. PU3ndeCKue U XUMHUYECKUE
cBOMcTBa. BaxkHenmune coeuHeHNs KaIbIUs
(oxcum, Tuapokcua, coiun). *JKEcTkocTh BOIBI
Y CIIOCOOBI €€ yCTpaHeHUs . ™

Amomunnii. [Tonoxxenue B [lepnoanueckoit
CHUCTEME XMMHUYECKHX 3J1eMeHTOB /JI. 1.
Menneneea, ctpoeHue aroma. Haxoxaenue B
npupoae. Pru3nyecKkrue U XUMUYECKUE
cBolicTBa. AM(]oTepHbIe CBOWMCTBA OKCHIA U
TUJIPOKCHJIA.

JKeneso: cocras, CBOKCTBA U NIOJIyYEHHUE.
[Tonmoxenue B [lepuoanueckont cucreme
xuMudeckux snemeHToB . 1. Menaeneena,
cTpoeHue aroma. Haxoxnenue B npupoze.

OOBsCHATH 0011IME 3aKOHOMEPHOCTH B U3BMEHEHHUH
CBOMCTB AJIEMEHTOB-METAJIJIOB B IPYMIax U UX
COCIMHEHUI ¢ YYETOM CTPOCHUS UX aTOMOB.

XapakTepu30BaTh (PU3NUCCKUE U XUMHUCCKUAC
CBOMCTBA MTPOCTHIX BEIIECTB METAJJIOB M X
COEIMHEHU (OKCUAOB, THIPOKCH]IOB, COJIEH) C
OTOpPOI Ha CXeMy, CIIOCOOBI UX MOTYUYEHUS,
MIPUMEHEHHUE U 3HaUYEHUE B IPUPOJIE U KU3HU
YEJI0BEKa.

Pacno3HaBaTh ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIIHIA
MOHBI METAJJIOB (MarHusl, KaJbIusl, aTFOMUHUS,
IIMHKA, jkene3a (2+), xkenesza (3+), menu (2+) ¢
MCIIOJIb30BaHUEM TaONuUIlhI " XapaKTepHbIC PEaKiuu
Ha KaTUOHBI".

[TmanrpoBaTh ¥ OCYIIECTBISTH HA TIPAKTHKE
XUMUYECKUE IKCTIEPUMEHTHI, IPOBOIUTH
HaOJIIOZICHUS, 1eJIaTh BBIBOBI IO pe3yIbTaTaM
AKCIIEPUMEHTA.

CrnenoBaTh mpaBuiiaM 0e30MacHON paboThI B
n1abopaTopuu MPHU UCIOJIb30BAaHUU XUMHYECKOM
MOCY/IbI M1 000PY/I0BAHMUSI.

[Tpon3BOANTH BEIYUCICHUS 110 XUMHYECKIM
YpaBHEHUSIM.

BricTpauBath pa3BEpHyThIC MUCHMEHHBIC U YCTHBIC
OTBETHI C OTMIOPOM HA HH(POPMAITHIO U3 YUEOHUKA U
CIIPAaBOYHBIX MATEPHUAIIOB, TPAMOTHO UCIOJIb30BATh
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dusznyeckre 1 XUMUICCKHUE CBOKCTBA.
Oxkcupl, TuapOKCU bl U cosn xerneza(ll)
u xene3a(Ill).

JdeMoHCcTpanuu

BzaumopericTBre HaTpus ¢ BOJOU.
OxpanMBaHue MIaMEHU MOHAMU HaTpUA U
KaJIus.

OxpalMBaHue MIaMEHU MOHAMH KaJIbITUA.
B3aumoneiicTBue okcuga KajabIlis ¢ BOJOM.
Buneomarepuansl: ropeHue xkesnes3a B
KHUCJIOPOJIE U XJIOPE.

JlaGopaTopHble U MpaKTHYeCKHe Pad0ThI
JlaGopaTopHBIE OMBITHI:

O3HakoMIIeHHE ¢ o0pa3liaMu aTlOMUHUS U €T0
CIIaBOB.

AMdoTepHBIE CBOMCTBA TUIPOKCHIA
AITFOMUHUSI.

KadecTBeHHBIC peakiiiy Ha MOHBI Keje3a.
[IpakTuueckue paboOTHI:

Ne 13. Pemrenue axcrepuMeHTaIbHBIX 3a1a9
o Teme «MeTaibly.

Boiuuciaenus
10 YPAaBHEHUAM XUMHUUYECKUX PEAKLIUH.

W3YYEHHBIN MOHATUNHBIN armapaTr Kypca XUMHUH.
Hcnonb30BaTh MpH BHIMOJHEHUN YUEOHBIX 3a/IaHUM
U B IIPOLIECCE UCCIIEIOBATEIBCKON AEATEIbHOCTH
Hay4YHO-TIOIIYJISIPHYIO JTUTEPATyPy XUMHUUECKOTO
COJIEpKaHMs, CIPaBOYHBIE MaTEPUAIbL, PECYPCHI
HNHTepHeTa nociie npeaBapuTeIbHON KOHCYJIbTAI[UU
C IeJaroromM

Paznen 4. XuMus u okpy:kaomias cpeaa

BemecTrBa n
MaTepHaJbl B

*HoBble MaTepuaibl 1 TeXHOJOTUH. BemiecTa
Y MaTepuasbl B MOBCEAHEBHOW KU3HU

XapakTepu3oBaTh PoJib XUMUU B Pa3IUYHBIX chepax
JEATEIIbHOCTH JIIO/I€M, OCHOBHBIE BEIICCTBA U
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KH3HHN Y€/10BCKaA

yesoBeka. XUMus U 310poBbe. besomacHoe
UCIIOJIb30BAHUE BEIIECTB U XUMHUECKUX
peakiuii B OBbITY.

[IpupoHbie UCTOYHUKHU YTIEBOAOPOIOB
(yrosb, MpUpOHBIN Ta3, HEDTH), MPOAYKTHI UX
nepepaboTKH, UX pojb B OBITY U
MIPOMBITTUICHHOCTH.

OCHOBBI 3KOJIOTUYECKON TPAMOTHOCTH.
XVWMHUYECKOE 3arps3HCHHE OKPYKAroIIei
cpeabl (IpeaebHO I0MyCTUMAs
koHieHTpaius Bemects — [1JIK).

Ponp xumum B penieHur SKOJTOTHIECKUX
npoOiem.*

MaTepHualbl, IPUMEHIEMBIE B )KU3HU COBPEMEHHOIO
YeJIOBEKa.

OOBACHATH yCIIOBUS O€30M1aCHOT0 MCIIOIb30BAHMS
BELIECTB U XUMUUECKHUX PEAKIHM B OBITY.

AHanu3upoBaTh U KPUTUUYECKU OLICHUBATH
MH(GOPMALIMIO O BIUSHUN IPOMBIIIJIEHHOCTH,
CEJIBCKOT0 X035MCTBA, TPAHCIIOPTA U JP.

Ha COCTOSTHUE OKPYKAIOIIEW CPEJIbI.

YMeTh 0Ka3bIBaTh NEPBYIO MOMOIIb MPU
XUMHUYECKUX 0XKOTax U OTPaBICHUSX.

[IpuHuMaTh ydyactue B 00CYKIE€HUU TPoOIeM
XUMHAYECKOUN U KOJIOTMYECKOW HAPABIEHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MMO3ULIMIO IO MPoOemMe
Y IIpeJIaraTb BO3MOKHBIE ITyTH €€ PELICHUS C
OTMopoii Ha nH(pOpMAIHIO U3 yUeOHUKA U
CIPaBOYHBIE MaTEpHaIIbl, pecypchbl IHTEpHETA.
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