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[NHOACHUTEJIbHAA 3AIINCKA

®enepanpHas pabodas mporpaMma Mo XUMHUHU JJi1 OOyYaroIIMUXCS C 3aEpKKOU
ncuxuyeckoro pazButusa (nanee — 3IIP) Ha ypoBHE OCHOBHOro oOIIEro 0Opa3oBaHUS
MOATrOTOBJIeHa Ha ocHoBe denepanbHOrO0 TOCYJapCTBEHHOIO 00pa3oBaTelbHOIO
cTaHaapra ocHoBHoOro ootmero oOpazoBanusi (Ilpuxaz Munnpocsemenuss Poccun ot
31.05.2021 . Ne 287) (manee — D®I'OC OOO), denepanbHOil aganTHPOBAHHOM
00pa3zoBarelbHOM MPOrpaMMbl OCHOBHOTO 00IIEero o0pa3oBaHMs JJisi OOy4arOIIUXCS C
OrpaHUYE€HHBIMU BO3MOKHOCTAMHU 3710poBbs ([Iprka3 Munnpocsemenuss Poccun ot 24
HOs1Opst 2022 1. No 1025), denepanbHoii paboueil mporpaMMbl OCHOBHOTO OOIIETO
oOpazoBaHusi MO YyuyeOHOMY TpeaAMeTy «Xumusi», DeaepanbHOM MPOrpaMMbl
BOCIIUTAHUS, C YYETOM pacHpeAesiCHHBIX MO Kjaccam MPOBEPSeMbIX TPeOOBaHUU K
pesyabraram ocBoeHus: denepanbHON ananTUPOBAHHONW 00pa30BaTebHOM MPOTrPaMMBbI
OCHOBHOTro oOImIero oOpa3oBaHusi Al OOy4arolUXCs € 3aJEPKKOM TMCUXHUYECKOTO
Pa3BUTHUAM JIEMEHTOB COZIEP KaHUs, IPEACTABICHHBIX B YHUBEPCAILHOM Koaudukarope
no xumuu, KoHuenuuu npenomaBaHus y4eOHOro TpeaMeTa «XUMHS» B
oOpa3oBareNbHbIX opranuzanuax PO, peanu3yromux 0oCHOBHbIE 00111€00pa30BaTeIbHbIC
IPOrpaMMBl.

[Iporpamma o xumuu pazpaboTaHa ¢ LENIbI0 OKa3aHUS METOIUYECKON MOMOIIU
YUUTENIO B CO3/JaHUU pabouei mporpaMmsbl 10 y4eOHOMY IIPEIMETY.

YyeOupii  mpeameT — «XHUMHS» ~ BXOJUT B TMpPEIMETHYIO  00JacThb
«EcrecTBeHHOHay4HbIE TPEAMETHI». B cHucTeMe ecTeCTBEHHOHAy4YHOro 0Opa3oBaHUs
XUMHS KaK Y4eOHBI MpeaMeT 3aHUMAET BaXKHOE MECTO B IMO3HAHUU 3aKOHOB MPUPO/IBI,
dbopMHUpOBAaHUM HAYYHOM KapTHUHBI MHpA, CO3AAHUM OCHOBBI XHMHUYECKUX 3HaHUM,
HEOOXOJUMBIX [l TOBCEAHEBHOM >KM3HU, HABBIKOB 3/I0POBOTO W 0E€30MaCHOTO Jis
YyelloBeKa W OKpy)Kalolled ero cpeasl oOpa3a >KM3HU, a TakkKe B BOCIHUTAHUU
3KOJIOTHYECKON KYJIBTYPHI.

VYcenemHocTh U3y4eHUs! XMMUM CBA3aHA C OBJIAJICHUEM XUMHUUYECKUM S3bIKOM,
coOmoicHueM TIpaBU  Oe3omacHOW paboOThl MPU  BBINOJHCHHUH XHMHUYECKOTO
AKCHEPUMEHTA, OCO3HAHHMEM MHOTOUYUCIIECHHBIX CBSI3€M XMMHH C JPYTUMU MPEIMETaMU
HIKOJIBHOTO Kypca.

[Iporpamma BKJITIOYAET B c€0S1 OCHOBBI HEOPTaHUYECKON U OPTraHUYECKON XUMUHU.
['maBHO¥M uaeel mporpaMMsbl SBIISETCS CO3/IaHMEe 0a30BOr0 KOMILUICKCA OMOPHBIX 3HAHUM
M0 XUMUH, BBIPAXKEHHBIX B (DOpME, COOTBETCTBYIOIIECH BO3pACTy OOYYAIOMIMXCA U UX
0COOBIM 00Pa30BATEIBHBIM MTOTPEOHOCTSIM.

B conepxanun JaHHOTO Kypca MpeCTaBieHbl OCHOBOIOIATalOIMe XUMUYECKUE
TEOPETUYECKUE 3HAHMS, BKIIOYAIOIIME HM3YYECHHE COCTaBa W CTPOEHHUSI BEIIECTB,
3aBUCUMOCTH WX CBOWCTB OT CTPOEHHS, NPOTHO3UPOBAHHE CBOMCTB BEIIECTB,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMHUYECKUX MPEBPALIECHNUN U ITYyTE€W yIIPaBICHUS MU
B LIEJIAX MOJYYEHHUSI BEUIECTB U MaTEPHUAIOB.

TeopeTnueckyro OCHOBY U3YUYEHHS] HEOPTaHUYECKOM XMMUU COCTaBJISICT aTOMHO-
MoJIeKyJiapHOEe yueHue, llepuonmueckuit 3akon .M. MengeneeBa ¢ KpaTKUMU
CBEJICHUSIMU O CTPOCHUM aToMa, BHJAAX XUMHUUYECKOM CBSI3M, 3aKOHOMEPHOCTSX
MPOTEKAHUS] XUMUYECKUX PEAKIIUH.



B usyuenun kypca 3HauuTEeIbHAS POJIb OTBOJAUTCS XUMUUYECKOMY DKCIIEPUMEHTY:
MPOBEJCHUIO TMPAKTUUECKUX U JA0OpaTOpPHBIX paldOT, OMUCAHUIO PE3YIhTAaTOB
YYEHUYECKOTO SKCIEPUMEHTA, COOJIOJCHUI0 HOPM U TpaBWJ Oe30MacHoi paboThl B
XUMUYECKOU 1Ta00paTopuHu.

Peanuzanus naHHO#M mporpaMMbl B Mporecce 00y4eHUs MO3BOJIUT 00YUYaIOIIUMCS
c 3IIP ycBOUTH KJIIOYEBBbIE XUMUUYECKHE KOMIIETEHIIMM W TOHSITH POJIb U 3HAUCHUE
XUMUU CPeIU JPYTUX HAYK O MPUPOJIE.

N3yyenne XuMuM CcrnocoOCTBYET (OPMHUPOBAHUIO y OOYYAIOUIMXCS HAyYHOTrO
MUPOBO33pPEHUS, OCBOCHHIO OOIEHAYYHBIX METOJA0B (HAaOJIOJEHUE, H3MEPEHHE,
AKCTIEPUMEHT, MOJICIIMPOBAHUE), OCBOCHHUIO MPAKTHYECKOTO MPUMEHEHUS Hay4YHBIX
3HaHUW, OCHOBAaHHOTO Ha MEXIMPEIMETHBIX CBS3X ¢ mpeameramu «OKpyKaronui
mupy, «®dusukay, «buonorus», «l'eorpadus», «Marematukay u (popMupyer
KOMIIETCHIIUM, HEOOXOIMMBbIC JJIsI TPOJOKEHUs oOpa3oBaHuss B 00JacTH
€CTEeCTBEHHBIX HaYK.

N3yuenne xumum cmocoOCTByeT pa3Butuio y oOywarommxcs ¢ 3I0P
POCTPAHCTBEHHOTO  BOOOpakeHMs, (YHKIMOHAIHHOWM  TIpaMOTHOCTH,  yMEHUS
BOCIIPUHUMATh WU KPUTUUECKU aHAJIM3UPOBATh HHQPOPMAIHIO, TPEICTABICHHYIO B
pasnmuuHbIX GopMax. 3HAUUMOCTh TPEAMETa ISl Pa3BUTHS KU3HCHHOW KOMIIETEHIIMH
oOyuaroruxcst ¢ 3[1P 3akmrogaeTcss B YCBOGHHMM OCHOBBI XMMUYECKHX 3HAHHM,
HEOOXOAUMBIX JJI1 TOBCEAHEBHOW >KM3HU; HABBIKOB 3JI0POBOTO M 0O€30MACHOTO JIJIst
YeJioBeKa U OKpYXarolled ero cpeibl obpasza Ku3HH;, (POPMUPOBAHUM HKOIOTUYECKON
KYJIbTYPBI.

[Iporpamma oTpaxkaeT cojaepKaHue oO0ydeHus mpeaMery «XUMHUs» C y4eTOM
0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEH oOydaromuxcs ¢ 3I1P. Opnanenue yueOHbIM
NpeIMETOM «XUMUS» TPEACTABISIET OMPEACIICHHYIO TPYIHOCTh Il OOYYaroMIMXCs C
3I1P. D10 CcBsI3aHO ¢ OCOOCHHOCTSIMH MBICIUTEILHON JEATCIbHOCTH, TEPUOIUICCKUMHU
KoJIeOaHUSIMU BHUMAHUSA, MaJIbIM 00bEMOM MaMATH, HEIOCTATOYHOCTHIO OOIIETo 3amnaca
3HAaHUM, MOHWXEHHBIM II03HABATEIbHBIM HHTEPECOM U HHU3KUM YPOBHEM PEYEBOTO
pa3BUTHSL.

Jlns mpeononeHuss TPYIHOCTEH B HM3Y4YEHHUHM YYeOHOro mpeaMera «XHMUS
HeoOXxonuMa afanTaiys o0beMa U XapakTepa yueOHOro Marepuana K mo3HaBaTeIbHBIM
BO3MOHOCTSIM JTAHHOW KaTeropuu OOyYarolIuxcs, y4eT WX OCOOCHHOCTEH pa3BUTHUS:
UCIIOJIb30BaHUE aJTOPUTMOB, BHYTPUIPEAMETHBIX M MEXKIPEIMETHBIX CBA3EH,
MOCTENEHHOE YCIOKHEHUE U3YyYaeMOro MaTepuana.

[Ipy wu3yyeHMH XUMHH HEOOXOJMMO OCYIIECTBISATh B3aUMOJICUCTBUE Ha
MOJIMCEHCOPHOU OCHOBE.

TeopeTnueckuid Matepuan PEKOMEHIYETCS M3y4daTh B IMPOLECCE MPAKTUYECKOU
NeATeNbHOCTU. BO3MOXKHO BbIJEJIEHUE OTIEIbHBIX YPOKOB Ha PEIICHHE 3a/lad B CBSI3U
CO CIIOHOCTBIO aHanmm3a Tekcta oOydarommmucs ¢ 3[IP. Opranmyeckoe eauHCTBO
MPAKTUYECKON M MBICIUTEILHON JEATENHPHOCTH OOYYAIOMIMXCA Ha YPOKAaX XUMHH
CrOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO 0Aa3MCHBIX XUMHYECKUX 3HAHUU U
ymeHuil. Ocoboe BHUMaHUE MPU U3YUYCHUH XUMUU YACNSIETCS HU3YYEHHUIO «CKBO3HBIX)
MOHATUNA U POPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.

enu u 3apaun u3ydyeHus: yaueOHOro npeameta «XuMus»



O6mme uenu wu3y4yeHUs y4yeOHoro mnpeamera «XUMUS» MPEACTaBICHbBl B
OenepanbHOil  pabouedt mporpamMme OCHOBHOro oOmiero oOpaszoBanus. OnHu
AKTyaJIU3UPOBAHBl C YYETOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOTO OOILIEro
o0pa3oBaHus, HAMPABIEHHOCTH OOYyYEHMs] Ha pa3BUTHE M CaMOPA3BUTHE JIMYHOCTH,
(dopMupoBaHue €€ HMHTEJUIEKTa M 00mell KyiabTyphl. OOydyeHHE YMEHUIO YYUTHCS U
MPOJOJIKATh CBOE 00pa30BAHME CAMOCTOSITENIBHO B HACTOSIIEE BPEMS ABIISAETCS OJHOU
U3 BOXKHEUIIUX QYHKIUNA y4eOHBIX IPEAMETOB, B TOM YHCIE U «XUMUN.

Hns obyvaromuxcs ¢ 3IIP, Tak ke, Kak ¥ JJI1 HOPMATUBHO Pa3BUBAIOLIUXCS
CBEPCTHHUKOB, OCBaMBAIOLIUX OCHOBHYIO 00pa3oBaTeIbHYIO nporpammy,
JOMHUHHPYIOLIEE 3HaYCHUE IPUOOPETAIOT TaKKe 111, KaK:

(dbopMUpOBaHME  WHTEIUIEKTYaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATUIO PEIICHUH, CIOCOOHON aJanTUPOBATHCS
K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

HaNpaBJIE€HHOCTh OOYYEHHS Ha CHCTEMAaTHYECKOE MPUOOILIEHUE Yy4Yaluxcs K
CaMOCTOSITEJILHOM MO3HABATENILHON JEATEIbHOCTH, HAYYHBIM U MPAKTUYECKUM METOJaM
no3HaHus, (HOPMHUPYIOIIMM MOTHBALIUIO U Pa3BUTHE CIIOCOOHOCTEHN K XUMUMU;

o0OecriedeHre YCJIOBHM, CIMOCOOCTBYIOUIUX MPUOOPETEHUI0 O00yUYarOIIMMHUCS
OTbITA PA3HOOOPA3HOMN ESITENIbHOCTH, MO3HAHUS U CAMOTIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMIIETEHIIUN ), UMEIOIIUX YHUBEPCATbHOE 3HAUCHUE JIJISl PA3IMUHBIX BUIOB
NESTENbHOCTH;

(GopmupoBaHHEe YMEHMI OOBSICHATH U OLICHHWBATh SIBIEHUS OKPY’KAIOLIETO MHpa
Ha OCHOBAHMM 3HAHUU U OIIbITA, TOJYYEHHBIX IPU U3YYEHUU XUMUU;

(GopmupoBaHHEe Yy OOy4YalOIUXCA T'YMAHUCTUYECKUX OTHOLIEHUI, MOHUMaHUS
[IEHHOCTH XUMHMYECKUX 3HaHUM [ BBIPAOOTKH SKOJIOTMUYECKH I1e1ecO00pa3Horo
HOBEJICHUS B OBITY U TPYIOBOW AESITEIbHOCTH B IIENISX COXPAHEHUSI CBOETO 370POBbs U
OKPYKAIOIIEH MPUPOTHOU CPEIbIL;

pa3BUTHE MOTHMBALlUM K OOYyYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOII U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHMS OOIIEUYEIOBEUECKUX LIEHHOCTEN, TOTOBHOCTH K
O0CO3HAaHHOMY BBIOOPY ITPO( IS U HANIPABIESHHOCTH JAJIbHEHIIETO 00ydeHHMS.

Kypc HanpaBiieH Ha perieHue ciaenyrommX 3a1ad, 00ecneuynBaoINX peaan3aluio
JMYHOCTHO-OPHUEHTUPOBAHHOIO M JESATEIBHOCTHOIO MOAXOA0B K OOYYEHHUIO XUMHHU
obyuaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUA:

(GopMupoBaHUE MEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX MPEJICTABICHUNA O
BEIECTBAX, UX NPEBPALICHUAX U IPAKTUYECKOM MPUMEHEHHNH; OBJIAJICHUE TOHATUINHBIM
anmnapaTtoM U CHMBOJIMYECKUM SI3bIKOM XHMMH;

OCO3HaHUE OOBEKTHMBHOM 3HAYUMOCTH OCHOB XMMHYECKOW HAyKH KaK 00JacTH
COBPEMEHHOIO €CTECTBO3HAHUS, XWMHUYECKHX MPEBpPALICHUNA HEOPraHWYeCKHX M
OpPraHMYECKUX BEUIECTB KAK OCHOBBI MHOTHX SIBJI€HUU >KMBOM M HEXXHBOW MPUPOIBI;
yriyOneHre npeCcTaBIeHui 0 MaTepuaibHOM €IMHCTBE MUPA;

OBJIAJICHUE OCHOBAMHU XMMHUYECKON I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh
U OOBEKTHBHO OLICHUBATh XKU3HEHHBIE CUTYyallUH, CBS3aHHbBIE C XHWMMEH, HAaBbIKAMU
0e30macHOro OOpallleHHs] C BEIIECTBAMM, HMCIONb3yEMbIMU B IOBCEIHEBHON XU3HU;
YMEHUEM aHaJM3UpOBaTh M IUIAHUPOBATh JKOJIOIMYECKH O€30MacHOE IOBEIACHUE B
LEJSX COXPAHEHUS 310POBbs U OKPYKAIOIIEH Cpeabl;
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dbopMHUpOBaHUE YMEHHI YCTaHABIMBATH CBA3U MEXIY PEaibHO HAOII0IaeMbIMU
XUMUYECKUMHU SIBJICHUSIMU U TIPOILIECCaMM, MTPOUCXOAIIMMHA B MUKPOMUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOECHUS, a
TaK)Xe 3aBUCUMOCTb MPUMEHEHUS BEIIECTB OT UX CBOWCTB;

MPUOOPETEHHE OIbITa MCIIOIB30BAHUS PA3TUYHBIX METOJOB M3YUYCHHUS BEIIECTB,
HaOMIONEHUST 3a MX MPEBPAICHUSMU TPU TMPOBEACHUU HECIOXKHBIX XUMHUUYECKHUX
AKCIIEPUMEHTOB C UCTIOIb30BAHUEM JIA00OPATOPHOTO 00OPYAOBAHUS U NPUOOPOB;

dbopMHUpOBaHUE TPEICTABICHUN O 3HAYCHUM XHUMHUYECKONW HAyKHM M PEIICHHUU
COBPEMEHHBIX IKOJIOTMUECKHUX MPOOJIEM, B TOM YHCJIE€ B MIPEAOTBPAIIEHUN TEXHOTCHHBIX
U DKOJIOTUUECKUX KaTacTpod.

Oco0eHHOCTH 0TOOpPA M AJaNTAIIAN Y4eOHOr0 MaTepraJia o XuMHnu

O06yueHune y4eOHOMY TpeAMETy «XHUMHS» HEOOXOJMMO CTPOUTH HAa CO3JIaHUU
ONTUMAIBHBIX YCJIOBUH JIi YCBOCHUS MPOTPAMMHOr0 MaTepHuayia 00y4YaromUMUCS C
311P. Bosbiioe BHUMaHWE AOMKHO OBITH YJEJIEHO OTOOpY Yy4uyeOHOTo Marepuaia B
COOTBETCTBUHM C MPUHIIUIIOM JOCTYITHOCTH MPU COXPAHEHHUH OOIIEro 0a30BOro YpOBHSI.
OH 10MKEeH MO COACPKAHUIO M 00beMYy OBITh aIalITUPOBAHHBIM JIJI1 00YJarOUUXCs C
31IP B CcOOTBETCTBHMU C WX OCOOBIMH OOpa3zoBaTebHBIMU TOTpeOHOCTsIMU. Cremyer
o0JierynTh OBJIaZcHUE MarepuasioM oOydarommumucs ¢ 3[IP mocpeacTtBom ero
JIETATLHOTO OOBSICHEHHSI C CUCTEMAaTHYECKUM MOBTOPOM, MHOTOKPATHOW TPEHUPOBKOMU
B MIPUMEHCHHUH 3HAHWKM C WCIIOJB30BAHUEM IMPUEMOB AJITOPUTMHU3AIMU U BU3YaJIbHBIX
OT10p, 00yUYEHUsI CTPYKTYPUPOBAHUIO MaTepHaia.

bonbiioe 3HadeHue A MOJHOLIEHHOTO YCBOEHHUS Y4eOHOro marepuajia MMeeT
oropa Ha MEXIPEAMETHBIE CBSI3U BOIPOCOB, U3yYaeMbIX B JIaHHOM Kypce, ¢ TaKUMH
yueOHbIMU TipeameTamMu  Kak «l'eorpadusy, «Duszuka», «buonorus». Ilo3Bosss
paccmaTpuBaTh OAMH U TOT XK€ Y4YeOHBIH MaTepuan C pPa3HbIX TOYEK 3PEHUs,
MEXIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €T0 JYYIIeMYy OCMBICICHUIO, Oojiee MPOYHOMY
3aKPEIUICHUIO TTOJTYYEHHBIX 3HAHUN U MPAKTUYECKUX YMEHHH.

[Ipu moAroTOBKE K ypOKaM Yy4YUTENb MOJDKEH MPEeayCMOTPETh (POPMUPOBAHUE Y
oOydJaromuxcs YMEHUH aHAIM3UPOBaTh, CPAaBHUBATh, 0000IIaTh N3yYaeMblii MaTepuall,
IUTAHUPOBATh TMPEJCTOSIIYI0 PabOTy, OCYIIECTBIATh CaMOKOHTpPoJib. Heobxommmo
MOCTOSIHHO ~CJICIUTh 3a TPaBUIBHOCTHIO PEUeBOTO OQGOPMIICHUS BBICKAa3bIBAHUMN
obyuaromuxcs ¢ 3I1P.

B cBs3u ¢ 0COOCHHOCTSIMU TOBEICHUSAU AEATENbHOCTH, oOywarommxcs ¢ 3I1P
(pacTOpMOXKXEHHOCTh, HEOPraHM30BAHHOCTh) HEOOXOIUM CTPOXKAWIINUNA KOHTPOJb
COOJIOICHHUST TIPABWJI TEXHUKHA O€30MaCHOCTH IPHU MPOBEJCHUH JIa0OPATOPHBIX palboT B
XUMHUYECKOM KaOUHETE.

IlpumepHble BUABI aeATeabHOCcTH oOy4dawomuxcsi ¢ 3IIP, o0yciioBieHHBbIE
0co0bIMHM 00pa30BaTeILHBIMH MOTPEOHOCTAMHU U O0ecneYUBaAKIINE OCMBICJICHHOE
OCBOCHHE COJepKaHUU 00pa30BaHUA MO NpeAMeTy «XHMHUD)

Copnepxanue BUAOB JaesTenbHOCTH oOydwaromuxcs ¢ 3[IP Ha ypokax xumwuwm
ompenenseTcss uX ocoObIMU 00pa3oBaTedbHBIMU NOTpeOHOCTAMU. [lomMuMO MIKPOKO
ucnonbzyeMbix B @OIT OOO obuux s BceX 00y4aromuxcs BHIIOB AEATEIbHOCTH
cleAyeT YCWIUThb BHUJIBI JACSTEIbHOCTH, CIHEeUU(PUUYHBIE I JaHHOW KaTeropuu
oOyyJaromuxcs, i1 00eCleueHUs] OCMBICIIECHHOIO OCBOCHUS COAEp KaHUsI 00pa30BaHUs



M0 TPEAMETY: YCUJICHHE MPEIMETHO-MPAKTUYECKON IEATeNIbHOCTH C aKTUBU3AIUEH
CEHCOPHBIX CHUCTEM; YEPEJOBaHUE BUJIOB JACSATEIBHOCTH, 3aJICUCTBYIONIUX DPa3TUUYHbIC
CEHCOPHBIE CUCTEMBbI; OCBOGHHUE MaTepHayia C OMOpOil HA alTOPUTM; «IIOIIATOBOCTHY B
M3YUYEHUHU MaTepuaya; WCIOJIb30BaHUE JOMOJHUTEIHHON BU3YaJIbHOW OMOpPHI (TJIaHbI,
o0pas3libl, CXeMbI, 11a0JI0OHbI, OTIOPHBIE TabuLIbl). Js pazButusa y oOyvaromuxcs ¢ 3[1P
YMEHHUS JeJaTh BBIBOJbI, (OPMHPOBAHUS TPAMOTHOIO PEUYEBOIO BBICKA3BIBAHUS
HE0OXOIMMO HCIIOJb30BaTh OMOPHBIE cioBa M Kiume. Ocoboe BHUMAHUE CIEAYET
yIEeTUTh OOYYEHMIO CTPYKTYPHUPOBAaHHIO MaTepuasa: COCTaBJIEHHE PUCYHOUHBIX U
BEpOAIbHBIX CXEM, COCTaBJIEHHE TaOJul, COCTaBI€HHE KJIacCU(UKAIMU C
0003HaYCHHBIMU OCHOBAHUSMHM JIJIsI KJIACCU(PUKAIIMU M HATOJHEHHE UX MpUMEpaMu U
zp.

[IpumepHasi TemaTudeckasi U TEpMUHOJIOTUYECKas Jekcuka cooTBeTcTByeT DOII
000.

Hns oOyuatontuxcs ¢ 3P cyiecTBEeHHBIMU SBISIIOTCS MPHUEMBI pabOThI ¢
JEKCUYECKUM MaTtepuaioM 1o mnpeamety. [IpoBoauTcs crnenuanbHas paboTa 1o
BBEJICHUIO B aKTHUBHBIM CJIOBAph OOYYAIOIIUXCS COOTBETCTBYIOIIEH TEPMHHOJIOTHHU.
N3ydaembie TepMUHBI BBOASTCS Ha MOJUCEHCOPHON OCHOBE, 00si3aTelibHa BU3yaslbHas
MOJIJIEPKKa, alTOPUTMBI PAOOTHI C ONpe/eIICHUEM, OTIOPHBIE CXEMBI JIJIsl aKTyaTIu3aiuu
TEPMUHOJIOTHU.

MecTto yueOHOro npeamera « XMMHUsD> B Y4eOHOM IJIaHe

B coorBerctBUM ¢ @DenepaltbHBIM  TOCYIApCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO O0IIero o0pa3oBaHUsl Y4eOHBIH MpenMeT «XUMHS» BXOIUT B
npeaIMeTHy0 00sacTh «EcTecTBEeHHOHAay4YHBIE MPEAMETHDY U SIBISIETCS 00S3aTEIbHBIM
IUTSl U3YYEHUS.

Y4eOHBIM IaHOM Ha e€ m3ydeHue oTBefeHO 136 yd4eOHBIX yacoB — 1o 2 4 B
HENEeo B & 1 9 Ki1accax COOTBETCTBEHHO.

Conepxkanue y4eOHOTO mpeaMeTa «XuMHS», TpeacTaBiecHHoe B DenepanbHOU
paboueit mporpamme, cootrBercTByeT @OI'OC OO0, pa3paboTaHo ¢ ydeTom
denepabHOM  OCHOBHOM  00pa30BaTeIbHOM  IPOrpaMMbl  OCHOBHOTO  OOIIETO
oOpa3oBaHus 1O YYEOHOMY TMpeaMeTy «XHUMHS», CcOoOoTBeTcTBYyeT denepanbHoi
aJanTHPOBAHHON OCHOBHOM 00pa3oBaTENbHOW MPOTpaMME OCHOBHOTO  OOIIETO
o0pa3oBaHus 00YUAIONIUXCS C 3aJIEPIKKOM MICUXUIECKOTO Pa3BUTHS.

COJEPXAHUE YUEBHOTI'O IIPEMETA «XWUMUS»

COJEPXXAHUE OBYYEHNA B 8§ KIIACCE

[lepBoHauaIbHbIE XUMUYECKUE TTOHATHUS

IIpenmer xumuu. *Ponp xumMuu B KWM3HM  4YesjoBeka.™ Tema wu
BelecTBa. Pu3nUecKre CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEUIECTB. *XUMHS B
cucteMe Hayk.*Huctele BemiecTBa u cmecu. CriocoObl pasnenenusi cmeceil. IlpaBuna
0e30macHOro o0palieHus ¢ BellecTBaMU U J1a00opaTopHbIM oOopyaoBanuem. *[lonstue
0 METOJ1aX MO3HAHUS B XUMUU.™

ATOMBI U MOJIEKYJIbl. XUMUYECKHE SJIEMEHThl. 3HAKU (CHUMBOJIbI) XMMHYECKUX
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anemeHTOB. OTHOCHTENbHAS aTOMHAs Macca. [IpocThie U CIOXKHBIE BENIECTBA. ATOMHO-
MOJIEKYJISIPHOE YYEHHE.

Xumuueckas Gopmyna. BaleHTHOCTh aTOMOB XHUMHYECKHX 3JIEMEHTOB. *3aKOH
MOCTOSTHCTBA COCTaBa BemecTB. *OTHOCUTENbHAS MOJIEKYJIsIpHAast Macca. MaccoBast 10Jis
XHUMHYECKOTO 3JIEMCHTA B COCTHHCHHH.

du3nueckue MU XUMHUYECKUE SBICHUsS. XuUMHUUYecKas peakuua. lIpusHaku
XUMUYECKUX PEAKUUN. YPaBHEHUS XUMHUYECKUX pEaKUUi. 3aKOH COXPAHEHHSI MacChl
BemiecTB. Krnaccupukamuss XUMHYECKUX peakiuil  (COSAMHEHHS, Pa3JIOKCHHUS,
3aMelleHus, oOMeHa).

XVUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH TOCY/IOH, C MpaBUIaMU
paboThl B JIaOOpaTOpuu M NMpuéMaMH OOpalleHUsi C JIabOpaTOpHBIM O0OOPYIOBAHHEM;
U3YYCHHE W OIUCaHWEe (PU3UYECKMX CBOWCTB OOpa3llOB HEOPraHWYECKUX BEIICCTB;
HaOroeHre pU3NIecKux (TUTaBJIeHHe BOCKA, TasHUE JIb/la, pACTUPAHHE caxapa B CTYTIKE,
KUATICHUE ¥ KOHJCHCAIVSI BOJBI) M XMMHUYCCKUX (TOPEHUE CBEYH, NMPOKAIIMBAHUE MEITHON
IIPOBOJIOKH, B3aMMOCHCTBHE Mejla C KHCIIOTOW) SIBJICHWM, HAOJIFOJICHUE W OIHMCAaHUE
NPHU3HAKOB MPOTCKAHWS XUMHUYCCKHX peaklui (pas3IoKeHUE caxapa, B3auMOJICHCTBUE
CEpPHOH KHCJIOTHI C XJIOpHJIOM Oapusi, pasnokenue rtuapokcuaa meau (1) mpum
HarpeBaHUH, B3aUMOJICHCTBHUE Kese3a ¢ pacTBopoM coiii meau (I1));uzydenue criocobos
pasneneHus cMecel (C IMOMOIIBI0 MarHuTa, GUIBTPOBAHKE, BEIIAPUBAHKE, JUCTHILISIIHS,
xpomatorpadus), MPOBEJACHHE OYMCTKHA TIOBAPEHHOW COJIM; HAOJIOJACHUEC W OIHMCAHUE
pPE3yNbTaTOB TPOBEJCHUS OIbITa, WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl;
CO3/1aHHE MOJIeJIe MONEKY (IIapOCTEP>KHEBBIX).

Baxxneilmue npeacTaBUuTeNI HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razoB. CoctaB Boznyxa. Kuciopon — 3J€MEHT U IMPOCTOE
BeniecTBo. Haxoxenue kucimopoaa B mpupoje, puandeckue 1 XUMHUUECKHE CBOWCTBA.
Peakiuu ropeHus mpoCThIX U CIOXKHBIX BemiecTB. CrocoObl MOMyYeHUs KHCIOpoaa B
naboparopuu *u npombliuieHHOCTH. *[I[pumenenue kucnopoga. Ilonsarrne o6 okcuaax.
Kpyrosopot kucnopoaa B nmpupojae. *O30H — amioTporiHas MoaudUKaIus Kucaopoaa.

TennoBoit A PekT XUMHUIECKON peaKIui, TePMOXUMUUYECKUE YPAaBHECHHS, IK30- U
SHIOTEPMHUYECKHE peakuu. TOIIMBO: yroiib U MEeTaH. 3arpsA3HEHUE BO3yXa, YCUIICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CIIOs.*

Bonopon — sneMeHT U mpocToe BeliecTBO. HaxoxkneHue Boaopojia B MPUPOJE,
duznueckre U XMMHUYECKUE CBOMCTBA (HA MPUMEPE B3aMMOJICUCTBHS ¢ HEMETaUIaMH U
OKCUJaMHU METAIJIOB), MPUMEHEHHUE, *crmocoObl nonydeHus. *Tlonsarrne o Kuciorax u
COJISIX.

KonuuectBo BemiectBa. Monb. MomnspHass macca. 3akoH ABoraapo. MomisipHblid
00bEM ra3zoB. PacueTs mo xummdeckoit popmyne. PacueTst MaccoBOM JOIM XUMHUYECKOTO
AJIEMEHTa B COEIMHEHHH, KOJIMYECTBA BEILIECTBA, MOJSPHONW MAcChl, MOJSIPHOTO 00beMa
ra3oB. Pacuérel o XUMHUYECKUM YPaBHEHUSIM.

*®dusznyeckue cBoicTBa BoJbl.*Bona. Ee coctas, ctpoeHne u mosekyibl. *Boma
Kak pactBopuTenb.*PacTBophel. *[loHsITHE O HACBHIIEHHBIX UM HEHACHIIICHHBIX
pactBopax. lloHsiTue pacTBOpMMOCTM BellecTB B Boje.* Pacuer MaccoBoil [0iu
BelllecTBAa B pacTBOpe (MpOLIEHTHasi KOHIEHTpauus). MaccoBas 10Jig BelecTBa B



pactBope. *XUMHUYECKHE CBOMCTBA BOJBI (Pa3IOkKEHUE, PEAKIUU C HATPUEM, OKCHJIOM
Kayblus, okcuaoMm cepol (IV) peaknuu ¢ MmeTaiiamu, KUCJIOTHBIMH M OCHOBHBIMH
okcunami). [Tonsitue 06 ocHoBaHusAX. Ponb pacTBOPOB B IPUPO/IEC U B KU3HU YEIIOBEKA.
Kpyrosopotr Boabsl B mpupoze.*3arps3sHeHue NpHpOAHbIX BoJA. OXpaHa M OYHCTKA
MIPUPOJIHBIX BOJI.

Baxneiiue KJIaCCHhI HEOPraHWYECKUX  COEIUHEHUMU. Knaccuduxanus
HEOpPraHUYecKux coeauHeHud. Okcuabl: cocTaB, Kkiaccuukanus (KUCIOTHBIE,
OCHOBHBIE, *am(poTepHbIe, HecoJeoOpa3ytolue - Ha npuMmepe okcuna yriepoaa (l1) u
okcuna azota (ll)), Homenknarypa.**IlonyueHne* MXUMUYECKHE CBOMCTBA OKCHJIOB
(B3ammojeiicTBUEe C BOJIOM, KuciaoTamu, mienodamu). OcHoBanus. Knaccudukarms
OCHOBaHUM: IIENIOYM W HEPacTBOpUMBbIC OCHOBaHUs. HoMeHKIaTypa OCHOBaHUM.
dusnyeckue M XUMHUYECKHE CBOMCTBA OCHOBAaHMM (B3aMMOJICMCTBUE C OKCHIAMU
HEMETAJIJIOB, KUCIIOTaMU, cojisiMu). *[loyuenue ocHOBaHM. *

Kucnotsr: coctaB, knaccudukanusi, HOMEHKIATypa, (PU3NYECKUE U XUMUUECKUE
CBOMCTBa (B3aMMOJCHCTBUE C METAJIaMH, OCHOBHBIMH OKCHUJIaMH, OCHOBAHUSMH,
COJIIMH, Ha TIPUMEpPE COJISHOW W CEpPHOM KHUCIOT), *crmocoObl mosydeHus.™ Psin
aktuBHocTH MetauioB H. H. bekeroBa. Comm (cpegnue): HOMEHKIJIATypa COJIEH,
*CcrmocoObl OTYYEHU ™, B3aMMOJICHCTBUE COJIeH ¢ MEeTajulaMH, KHCJIOTaMH, IIeJIo4aMu
U COJISIMU, TPUMEHCHHE.

[Tousitne 00 amM@OTEpHBIX THAPOKCHAAX (HA MPUMEPE IUHKAW *aJTFOMHHUS®):
*XUMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBUE C KUCIOTAMH U IIEJIOYaAMHU, PA3JI0KEHUE TIPH
HarpeBaHUM) U MOJIy4eHue.*

I'eneTnyeckass CBSI3b MEXAY KIacCaMM  HEOPTraHWYECKUX  COCIUHEHUM.
I'eneTnyeckue psabl.

XHAMHUYECKUN SKCIIEPUMEHT: KaU€CTBEHHOE ONPEIEIICHUE COJIEPKAHUS KUCIOpOaa
B BO3/yXE; MOJTyYEHNE U U3YYCHUE CBOWCTB KHUCIIOPOa; HAOIIOIeHNE B3aUMOICUCTBUS
BEILECTB C KMCIOPOJOM M YCIOBHSI BOSHUKHOBEHUS U MPEKPAIICHUS TOpEHUs (IoxKapa);
O3HaKOMJIEHHE ¢ 00pa3llaMyi OKCHIOB M OMHMCAHUE UX CBOMCTB; MOJYYCHHUE U U3yUCHUE
CBOKMCTB BOJIOpoJia (TOpeHue); HaOI0IeHHe 00pa3lloB BEIIECTB KOJIMYECTBOM 1 MOJIb;
UCCIIEIOBaHNE OCOOCHHOCTEW pPAacTBOPEHHS BEIIECTB C PA3IMYHOW PAaCTBOPUMOCTHIO;
[IPUTOTOBJICHUE PACTBOPOB C OMNPEICIEHHONM MACCOBOM JIOJI€W PACTBOPEHHOTO
BEIIIECTBA; B3aMMOJICMCTBHE BOABI C MeTaylaMH (HaTpUEM U KajabliMeM) (BO3MOXKHO
HCIIOJIb30BaHUE BUJECOMATEPHUATIOB); OIpPEIEIECHUE PACTBOPOB KHUCIOT U IIEJIOYEH C
MOMOIIBI0  MHJIMKATOPOB; HCCIEIOBaHUE OOpa3lloB HEOPTraHWYECKUX  BEIIECTB
Pa3TUYHBIX KJIACCOB; HAONIOJCHHE W3MEHEHHUS OKPACKM WHIWKATOPOB B PACTBOpAx
KHUCJIOT U Iesiouei; n3yueHue B3aumojaeinctBus okcunaa meau(Il) ¢ pactBopom cepHoi
KHUCJIOTBI, KUCJIOT C METaJUIaMH, PEaKIUi HEUTpaIU3alllK; MOJTyYeHUE HEPACTBOPUMBIX
OCHOBaHUM, BBITECHEHHWE OJHOTO MeTala JPYTMM U3 PACTBOpPA COJIM; PEIICHHE
AKCHEPUMEHTAIBHBIX 3aJady 1o TemMe «BaxHeiine Kiacchl HEOPraHUYECKUX
COEMHECHUI.

[Tepuonnuecknii 3axkoH u [lepuoanyeckas cucrema XuMu4eCKkux 3yemMeHToB Jl. M.
MenneneeBa. CTpoeHre aTOMOB. XUMHYECKas CBSI3b. OKUCIUTEIBHO-
BOCCTaHOBHUTEJIBHBIE PEAKIINH.



[lepBble MOMBITKY KJIACCU(PHUKAMU XUMUYECKHUX 3eMeHTOB. [loHsTHE O rpymnmax
CXOAHBIX DJJIEMEHTOB (LIEJIOYHBIE M ILEJTOYHO3EMEJbHbIE METallbl, TaJOrEHBI,
MHEPTHBIE Ta3bl). *DJNEMEHTbl, KOTOpble o00pa3yloT amM(QOTEepHbIE OKCUABI U
TUAPOKCUIBL. ™

Ilepponnueckuin 3akoH. Ilepuomnueckass cucreMa XUMHUUYECKUX DJIEMEHTOB
J1. 1. Menneneesa. KopoTkonepuonnas U *IIMHHONIEPUOAHAS *(POPMBI
Ilepuonnueckon cuctemsl xumuueckux syemeHtoB JI. M. Menneneesa. llepuonsl u
rpynmnbl. PU3NYECKUN CMBICT HOPSAKOBOIO HOMEpPA, HOMEpPOB NEPUOAA WU TPYIIIbI
JJIEMEHTA.

Crtpoenne atomMoB. CoctaB aToMHbIX sifep.*M3oronsl.* DnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHYECKUX 3eMeHTOB Ilepuoanyeckoi
cucreMmbl J[. 1. MeHneneeBa. XapakTepUCTHMKAa XHUMHYECKOIO OJJIEMEHTa IO €ro
nosnoxxeHuro B [lepuonnueckoii cucreme 1. 1. Menneneesa.

*3aKOHOMEPHOCTH M3MEHEHUsS! CBOMCTB AJIEMEHTOB MAJIbIX MEPUOJIOB U TJIABHBIX
HNOJArPYII, B 3aBUCUMOCTH OT aTOMHOro (MOPSAKOBOTO) HOMepa 3HAuyeHHE
Ilepuoanueckoro 3akoHa U Ilepmoanueckod CHCTEMBI XUMHUYECKHX JJIEMEHTOB IS
pa3BuTHs Hayku u ipakTtuku. JI. . MeHneneeB — yuéHblil U rpaxkIaHUH. ™

Xumuueckass cBs3b. KoBaneHTHass (MOJsipHass ¥ HEMOJSIPHAsl)  CBA3b.
*DNEeKTPOOTPULIATETLHOCTh ATOMOB XUMUYECKUX 3JIeMEHTOB.* MoHHAas CBS3b.

Crenenp oxucneHus. OKHCIHUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporneccs
OKHCJIEHMSI U BOCCTaHOBIEHUA. OKHUCINTEIN U BOCCTAHOBUTEIIN.

XUMUYECKMH JKCHEPUMEHT: H3yuyeHHe OoOpa3loB BELIECTB METAJJIOB U
HEMETAIIJIOB; B3aUMOJECHCTBUE T'MIPOKCHA LIUHKA C PACTBOPAMM KHUCJIOT U ILIEIOYEH;
IIPOBEICHUE OIIBITOB, WUIFOCTPUPYIOLIUX IIPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuil (ropeHue, peakiuy pa3aoKeHus, COSIUHEHNS).

MexrpeaMeTHbIE CBS3U

Peanuzanms MEXIpPEAMETHBIX CBS3¢H NP HM3YYCHHH XUMHHM B 8 Kiacce
OCYIICCTBIISICTCS Yepe3 HMCIOJIb30BaHME KaK OOIIUX €CTeCTBEHHO-HAYYHBIX IMOHSITHH,
TaK ¥ MOHATUH, SBISIFONINXCS CUCTEMHBIMHU JIJI OTIACIBHBIX MPEAMETOB €CTECTBEHHO-
HAyYHOTO IUKJIA.

OOmme ecTecTBEHHO-HAy4YHBbIE TOHSATHS: HAy4HbIM (akT, TUIOTE3a, TEOpHs,
3aKOH, aHAJIW3, CHHTE3, KIacCUuUKaIus, NePUOIUIHOCTb, HAOIIOACHUE, IKCIIEPUMEHT,
MOJICIUPOBAHUE, H3MEPEHUE, MOJICTh, SIBJICHHE.

duznka: mMaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHUJ, WU30TOIIbI,
PaANOAaKTHBHOCTh, MOJICKYJIA, DJJIEKTPUYECKHA 3apsll, BEHIECTBO, TeEJO, OO0BEM,
arperaTHOe COCTOSIHME BEIEeCTBa, ra3, (pU3W4YecKrue BEITUYHHBI, CAMHUIIBI N3MEPEHUS,
KOCMOC, TJIaHETHI, 3B&31b6I, COJIHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpATBI, TOPHBIE MOPOMABI, IMOJIC3HBIC
MCKOIIaeMbIE, TOTIIMBO, BOJIHBIE PECYPCHI.



COAEPKXAHHUE OBYYEHMUA B 9 KJIACCE

BemecTtBo u xumuueckas peakius

Ileppuonnueckuit 3akoH. llepuonuueckas cucremMa XUMUYECKUX DJIEMEHTOB
. . MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHM CBONCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOOB, KAJIHS, KaJIbLHUIA U UX COCIMHEHUH B
COOTBETCTBUU C IOJIOKEHUEM 3JIEMEHTOB B lleproanyeckoi cuCTeMeE U CTPOEHUEM HX
aTOMOB.

Ctpoenue BelIecTBa: BHAbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAIIIMYECKUX
pPEemETOK, *3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMUECKON PEIIETKU U BUA
XUMUYECKOU CBSI3U. ™

Knaccudukanus u HOMEHKJIaTypa HEOPraHWYECKUX BEIIEeCTB (MEXKIyHapOAHAs U
TpUBHUAJIbHAs ). XUMUYECKHUE CBOWCTBA BEIIECTB, OTHOCAIIMUXCS K Pa3jIMYHbIM Kilaccam
HEOPraHUYECKUX COCTMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEILIECTB.

Knaccudpukanuss XuMUUECKUX pPEakIuil M0 pa3IMuHbIM MpHU3HAKaM (10 YUCIy U
COCTaBYy YYacCTBYIOLMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(PQEKTy, 10 U3BMEHEHUIO
CTeNeHEH OKHUCJICHUS XHUMHUYECKUX OJJEMEHTOB, *M0 O0OpaTUMOCTH, MO YYacCTHIO
Karanu3aropa).* OK30- U  OSHIOTEpPMHYECKHE peakiuu. *TepMoxXxuMuueckue
ypaBHEHUS. ™

*TlonsiTue 0 CKOpOCTH XUMHUYECKOW peakinuu. Ilonstne 00 oOpaTUMBIX U
HEOOpaTUMBIX XHUMHYECKUX peakuusx. [IoHATHE O TOMOTE€HHBIX U TETEPOTrEeHHBIX
peakusax. [Tonsitue o xumuyeckoMm paBHOBecHU. CMENIEHNE XUMUYECKOTO PABHOBECHSL.
@akTOpHl, BIUSAIOIINE HA CKOPOCTh XMMHUYECKON PEAKIMU U MOJ0KEHUE XUMUUYECKOTO
paBHOBecHS. ™

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIIEKTPOHHBIN Oastanc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOUN peakiuu. COCTaBIE€HUE YPaBHEHUN OKHUCIUTEIbHO-
BOCCTAaHOBHTEJIBHBIX PEAKIINI C UCTIOIB30BAHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopust ANEKTPOJIUTHYECKON OUCCOLUMALMU. DIIEKTPOIUTUYECKAS AUCCOLMAIU.
DONEKTPOIUTBl W HEJJIEKTPOJUThl. KaTHOHBI, aHUOHBIL. *MexaHu3M [OHCCOLMAIUU
BEIIECTB C pa3IM4YHBIMM BHJAAMU XUMHYecKOM cBsi3u. [loHdaTtne o creneHu
nuccoranun. *CuibHbIE U c1abble SJIEKTPOTHTHI.

Peakiimu noHHOTO OOMEHA. Y CIOBUS MPOTEKAHUS PEAKIUMM MOHHOTO OOMEHa 0
KOHI[A. [lomHbIE M COKpalIEHHBIE MOHHBIC YPABHEHUS peakiui. XUMUYECKHUE CBOMCTBA
KHCIIOT, OCHOBAaHMA ¥ COJIEH B CBETE€ NPEICTABICHUNA 00 AIEKTPOTUTUICCKOMN
mucconuannn. Cpena pactBopa. KauecTBeHHblE peaklMd Ha KAaTUOHbI M AHUOHBI:
xjopuna-, Opomua-, uoAua-, cyiabdar-, kKapOoHaT-, CcUIMKAT-, ¢ocdaT- aHHOHBI;
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJbLMs, allOMUHUA, kene3a (2+) u
(3+), meau (2+), uMHKA, MIPUCYTCTBYIOLIKE B BOAHBIX PACTBOPAX.

XUMHUYECKUNA DKCIIEPUMEHT: O3HAKOMIICHHE C MOJEISIMH KPUCTANIMUYECKUX
PEIETOK HEOPTraHUYECKUX BEIIECTB — METANIOB U HEMETaIoB (rpadura v aaMmasa),
CIOKHBIX BEIIECTB (XJOpUJa HaTpHsi); HCCIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKOM peakuu OT BO3JICUCTBHS pa3IuYHBIX (PAKTOpOB; UCCIEIOBaHUE
AIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIECCa TUCCOLMALMNA KUCIIOT, HIEI0YEN U
coiiei  (BO3MOXHO  HCIIOJIb30BAHUE  BHUIEOMATEPUATIOB); TMPOBEJAEHUE  OIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK NPOTEKAHUS] PEeaKUuid HOHHOrO oOMeHa (0Opa3oBaHHE
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OCaJiKa, BBIJEJICHHUE raza, 0Opa30BaHUE BOJIbl); OINBITOB, WLIHOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIMTEIIbHO-BOCCTAHOBUTENBbHBIX ~ peakuuid (FOpeHue, peakluu  pasiioKEHMUs,
COEJIMHEHHU); PaclO3HABAaHUE HEOPraHWYECKUX BEIIECTB C MOMOIIBIO KayeCTBEHHBIX
peakuuii Ha MOHBI; PEIICHHE SKCIIEPUMEHTAIBHBIX 3aad.

Hewmetannbl u ux coeuHeHUs

O6miass  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3UYECKHE CBOWCTBA MPOCTHIX
BEILIECTB — raJlOT€HOB. XMMHUYECKHUE CBONCTBA Ha MpUMEpe XJiopa (B3auMOJEHCTBHE C
MeTajulaMu, HeMeTalllaMd —  BOJIOPOJIOM W KHUCIOPOJIOM,  *miemodamu™).
Xnoposonopo. ComnsiHasi KUCIOTa, XUMUYECKUE CBOMCTBA, *MolydeHue ™, mpuMeHeHue.
*JleficTBHE XJI0pa M XJIOPOBOJOPO/Ia HA OPraHU3M uesoBeka.* BakHelue XJmopuasl U
WX HaXO0XJEHUE B IPUPOJIE.

O6mass xapaktepuctuka dJeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB KHCIJIOPOJIa U Cepbl. XapaKTePHbIC CTETICHH OKUCIICHUS.

Crpoenne u (pU3MYECKHE CBOMCTBA MPOCTHIX BEHIECTB — KHUCJIOPOJA U CEPBI.
AmnotponHble  MOAMGUKAIIMKA KHCJIOpOoAa W cepbl. XUMUYECKHE CBOMCTBA CEpBI
(B3ammojeiicTBUEe *Cc HeMeTaulaMu® — BOJOPOJAOM M KHUCIOPOJOM, METaJlJIaMH,
*KOHIICHTPUPOBAHHBIMU a30THOM W cepHOM kucioramu).* CepoBOAOPOA: CTPOCHHE,
bu3uYecKkue M XMMHUYECKHE CBOMCTBA (KUCIIOTHBIE U BOCCTAHOBUTEIBHBIC CBOWCTBA).
Oxcupbl cepbl Kak MpeACTaBUTENIN KUCIOTHBIX OKcUI0B. CepHasi KUcioTa: pu3ndeckue
U XUMHuYeckue cBoiicTBa (oOmme u crnenupuueckue). Coau CEepHOUM KHUCIOTHI,
KayecTBEHHas peakuus Ha cylbdar-uoH. CepHucras kuciaora. *XuUMUYECKUE PEAKIUH,
JeXKallue B OCHOBE MPOMBINIJIEHHOTO CHoco0a TONy4YeHUsT CEepHOM KHCIOTHL *
Haxosxnenue cepsl u €€ coennHeHU# B npupoje. [I[puMeHenne cepsl U ee COEINHEHUH B
OBITY W B TMPOMBINUJICHHOCTH. *XHWMHUYECKOE 3arps3HEHUE OKpYXKAIoleh Cpelbl
COCIMHEHUSMHU Cepbl (KHCIOTHBIC JTOKIH, 3aTPA3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI
ero npeaoTBpaIieHus. *

OO6miast xapakTepucTHKa 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aToMOB a3oTa u (¢ocopa, XapaKTepHbIE CTEIICHU OKUCIICHHUS.

A30T, pacmnpocTpaHeHHE B TPHUPOAE, (PUINYECKHE U XUMHUYECKHE CBOMCTBA
(B3auMozeiicTBUE € METaulaMud M HEMETaJulaMU - KHUCJIOPOJOM M BOJOPOJIOM).
KpyroBopotr a3ora B mnpupome. AmMMuak: (undeckne W XUMHYECKHE CBOMCTBA
(oKkmcIieHne, OCHOBHBIE CBOWCTBA BOJHOTO PAacTBOpa), *MONydeHUE™H TpUMEHEHUE.
Conmu amMMOHMS: coOCTaB, (u3uMyeckne W XUMHYECKHE CBOWCTBa (paslio>KeHHE,
B3aMMOJICHCTBUE CO MIejIouyaMH), npuMeHeHue. KauecTBeHHass peakiusi Ha HMOHbI
aMMOHUS. A30THasi KHCIIOTa, €€ (PU3MYECKHEe W XHMHUYECKHE CBOMCTBa (0Omme u
cneruuyeckne), *nomydenme.*HutpaTel  (pasznmokeHue). A30THUCTas  KHUCIOTA.
Hcrnonp30BaHNe HUTPATOB M COJEH aMMOHHUS B KadeCTBE MHUHEPAJIbHBIX YIOOPCHUH.
*XUMHUYEeCKOoe 3arpsi3HEHHE OKpYKaroled cpelnbl COSIUHEHHMSIMU a30Ta (KUCIOTHBIE
O, 3aTpsI3HEHNE BO3/TyXa, TOYBBI U BOJIOEMOB). *

®ocdop, *amnorponusie mMoaudukamuu docdopa,*dpusznueckue U XUMHYECKUE
CBOMCTBa (B3aUMOJEUCTBHE C MeETaUlaMU, HEMETaulaMH, *KOHIEHTPUPOBAHHBIMU
a30THOM W cepHor kuciaoTamu).* Oxcun docdopa (V), oprodochopnas kucioTa:
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¢u3znueckre M XMMHUYECKHE CBOWCTBa, *mnomyuyeHue.**IloHsATHe O MUHEpaIbHBIX
ynoOpenusx: HUTpathl U ¢docdarel. [loHsATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OoO1ias
XapakTepuctuka 3nemMeHToB [VA-rpynnel. OcoOEHHOCTH CTPOEHUSI aTOMOB YIJIEpoia U
KpeMHHUsA. BaJleHTHOCTh M XapaKTepHbIE CTENEHUW OKHUCIIEHHMsS aTOMOB Yrjiepoaa u
KpeMHus. PacnipocTpanenue yriaepoaa B IpuUpoje, XapakTepHbIe CTENIEHU OKUCICHHUS.

VYrnepon, amnorponHsle Moaudukauuu (rpadur, anmasz), ¢GuU3MUECKHE U
XMMHYECKHE CBOMCTBA TMPOCTHIX BELIECTB (B3aMMOJEHCTBUE C  MeETajulaMH,
HeMeTa/UIaMH, ¥KOHICHTPHUPOBAHHBIMH a30THON U CEPHOM KHUCIOTaMH)*. AmcopOrusi.
Kpyrosoport yriepona B npupozge. Okcunabl yriaepoaa, ux Gu3n4ecKue U XMMUYECKHUe
CBOICTBA, TOJIydYeHME U MPUMEHEHHE, JIeWCTBME HAa  OpPraHu3M  4YeJOBeKa.
*Jkonmoruueckre mpoOieMbl, CBsi3aHHbIE ¢ okcuaoM yruepoaa(lV); rumnoresa
rJI00AJIbHOTO TOTEIUVICHUS] KJIMMaTta; MapHUKOBBIM 3P ¢deKT.* YronbHas KucaoTa U €€
comt, ux  ¢UBMYECKHME W  XUMHYECKHE  CBOWCTBA, *nosmyyeHue "
npuMmeHenue. *KauecTBeHHas peakuus Ha kapooHaT-uoHbl. Mcrnonbs3oBanue kapOOHATOB
B OBITY, MEIMIIMHE, TPOMBIIIJICHHOCTH U CEJIBLCKOM XO3SHCTBE.

OO6mue mpeacraBieHus 00 OCOOEGHHOCTSIX COCTaBa U CTPOEHHUS OpPraHUYECKUX
COCIMHEHUN yriieposa (Ha mpuMepe MeTaHa, dTWJIeHa, ATaHOJa, YKCYCHOW KHUCIIOTHI.
*Ux cocrtaB u xumuyeckoe crpoenue. Knaccudukanus opraHMYeCKHUX BeHIeCTB.™*
[lonsiTue 0 OMOJMOTMYECKM BaXKHBIX BEIIECTBAaX: >KMpax, Oelikax, yrieBojax — M HX
pOJIM B JKM3HU uejioBeKa. *MarepuanbHOE €JUHCTBO OPraHUYECKUX M HEOPTaHUYECKUX
COeTMHEeHU. *

KpemHunii, ero ¢Qusmyeckue u XUMHUYECKHE CBOWCTBa (Ha mMpuUMepe
B3aUMOJEHCTBUSA C MeTalllaMu U HEMETAJJIaMU), *nomydenue*
unpuMmenenue. *CoelnHeHUs KpeMHus B mpupoze. OOmue npeacraBieHus 00 OKCHje
kpemuusA(IV) u kpemuueBoit kuciore. CunukaThl, (U3HUECKHE W XUMHUYECKHE
CBOICTBa, TMOJy4Y€HHE U TMPUMEHEHHE B OBITY, IMPOMBIILICHHOCTH (B MEIMIIMHCKOH,
AJIEKTPOHHOM, CTPOUTENbHOM U Jp.). BaxHelmune CTpoOUTENbHBIE MaTEpHUabI:
KepaMHKa, CTEKJIO, IIeMEeHT, O0eToH, xene300eToH. IIpobGiaeMbr Ge3omacHOTO
UCIIOJIb30BAaHUS CTPOUTENIBHBIX MAaTEPUAIOB B TOBCEAHEBHOM JKU3HU. *

XUMHUYECKUI SKCHEPUMEHT: H3y4eHHE 00pa30B HEOPraHWYECKHX BEIIECTB,
CBOWCTB COJISHOM KHCJIOTBI; IIPOBEJACHHUE KAUYECTBEHHBIX PEAKIMN HA XJIOPHUI-WOHBI U
HAOJIOZICHUE TMPU3HAKOB HX TPOTEKAHUS; OMbBITHI, OTPaKAroMMe (QU3NUECKUE W
XUMUYECKUE CBOMCTBAa TaJOr€HOB M HMX COECIMHEHUN (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIOB); O3HAaKOMJIEHHE C o0Opa3lamMu  XJIOPUAOB  (TaJOreHUIOB);
O3HaKOMJIEHHE C oOpa3laMu cepbl U €€ COEeIUHEHHSIMHU (BO3MOXHO HCIOJIb30BaHUE
BHJIeOMATEpHUAIoOB); HAOIIOJEHHE Mpoliecca OOYIIIMBaHUS caxapa IMOJ JAeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI; U3YYECHNE XUMUUECKIX CBOMCTB pa30aBICHHOM
CEPHOU KUCIIOTHI, TPOBEICHNE KaueCTBEHHOM peaKIuu Ha Cyab(haT-uoH 1 HAOIIOICHHUE
Mpu3HaKa e€ MPOTeKaHUs; O3HAKOMJIEHNE ¢ (PU3NYECKIUMU CBOMCTBAMH a30Ta, (ochopa
1 UX COCIMHECHHH (BO3MOYKHO HUCTIOIB30BaHUE BUIACOMATEPHAIIOB), 00pa3iaMu a30THBIX
1 GpocOopHBIX yIOOpEeHUH; TOTydeHUEe aMMHaKa U U3YYEHHUE €r0 CBOMCTB; MPOBEACHUE
KaueCTBEHHBIX PeakiMii Ha MOH aMMOHHUS U PochaT-uOH U U3y4YEHUE MPUZHAKOB HUX
MPOTEKaHMs, B3aUMOJECHCTBUE KOHIEHTPUPOBAHHON a30THOM KHUCJIOTBI C MEIbIO
(BO3MO’KHO MCIOJb30BAaHUE BUACOMATEPUAIIOB); U3YUCHUE MOJAEICH KPUCTATIIMYECKUX
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peméToK anmasa, rpaduTa; O3HAKOMJIEHHE C IMPOLECCOM aJCOPOLUMU PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOMCTBOM MNPOTHBOrasza; IOJy4YEHUE
YIJIEKHCIIOTO Ta3a U M3YyYEHHE €r0 CBOWCTB; IIPOBEICHHE KAaYECTBEHHBIX PEAaKIUi Ha
KapOOHaT- U CUJIMKAT-UOHBI U U3YUEHHE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMIIEHUE C
MPOAYKLIHMEH CUIMKATHONW MPOMBIILIEHHOCTH; PEIICHUE YKCIIEPUMEHTANIbHBIX 3a/1a4 10
Teme «BakHelue HeMeTaulbl U UX COCTUHEHUS.

MeTabl ¥ X COCAMHCHUS

OO6m1as XxapakTepUCTHKAa XUMHUYECKUX IJIEMEHTOB — METAJUIOB HAa OCHOBAHUU
ux  noJoxenus B llepuoauyeckoil = cucTeME — XMMHUYECKHX  JJIEMEHTOB
. . MenneneeBa u ctpoeHus aroMoB. CTpoeHue MeTauioB. Metajindyeckas CBsi3b U
METAJUIMYECKasi KPUCTAJIMUECKAsT PEHIETKA. DJIEKTPOXUMHUYECKUU psifl HANPSKEHUN
MeTaiuioB. Pu3NYecKHe W XHUMHUYECKHE CBOMCTBA METAJNIOB (B3aMMOJCHCTBHE C
KUCJIOPOAOM, BOJOH, KucioTamMu). *O01ue crnocoObl moaydeHus MeTamioB. [lonaTtue
0 KOPPO3UHU METAJJIOB, OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBsl (CTab,
YyTYH, TIOPATIOMUHUN, OpOH3a) U UX NMIPUMEHEHHUE B OBITY U IPOMBIIICHHOCTH. *

[Ilenounble MeTauibl: TosiokeHUE B Ilepuoanueckoi cCHUCTEME XMMHUUYECKHX
anementoB J[. M. MenzaeneeBa; CTpoeHUE aTOMOB. Haxoxnaenne B mnpupone.
dusnyeckne W XUMHUYECKHE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUIbI U
TUJPOKCHUIBI HATPUS U Kanud. [[pyuMeHeHre 1IeI0YHbIX METAJJIOB U UX COCIMHEHMUIA.

[[le1oyHO3EMENBHBIC METaIbl MarHui " KaJIBITHH: TIOJIOKEHHE
B [lepuonnueckoit cucrteMe xumuueckux snemeHToB [[. 1. Menneneera; ctpoeHne nx
aTOMOB; HaxOXJeHHE B mpupojac. PU3MUECKUE U XUMHYECKUE CBOWCTBA MarHus u
Kanblusl. BakHelmue coelrHEHUs KaiabIus (OKCH, TUIPOKCUI, coyH). *IKECTKOCTH
BOJBI U CTIOCOOBI €€ yCTpaHeHHS . ™

AnroMuHuii: nosioxkeHue B Ilepuoandeckoil cucreMe XUMHUYECKUX DSJIEMEHTOB
JI. 1. MenpaeneeBa; CTPOCHHE aroMa; HaxoXJIeHue B mnpupoae. Duszndeckue u
XUMHUYECKHE CBOWCTBA amtoMUHUA. AMDOTEpHbIE CBOWCTBA OKCHAA W THIPOKCH]IA
AITFIOMHHHS.

Kenezo: mnonoxenue B Ilepuogudeckord CHUCTEME XWMHUYECKHX 3JIEMEHTOB
JI. 1. MenneneeBa; CTpOe€HHE aroMa; HaxOXJAeHHE B npupoje. Duzndeckue u
XUMHUYECKHE CBOMCTBA >KeJie3a (B3aUMOJICHCTBUE C METajlaMU, KUCIOTAMHU M COJISIMH).
Oxkcupapl, tuapoxkcuasl u conu xene3a(ll) wm xenmeza(Ill): cocraB, cBoiicTBa u
*nonydyeHue.™

XHUMHUYECKUH IKCIIEPUMEHT: O3HAKOMJICHHE C 0Opa3llaMH METaJIOB M CIUIABOB,
X (PU3NMYECKUMH CBOMCTBAMU; U3YUEHHUE PE3YIHTATOB KOPPO3UH METALIOB (BO3MOXKHO
HCIIOJIb30BaHUE BUICOMATEPHAIOB), 0COOCHHOCTEH B3aMMOJICHCTBUS OKCH/IA KaJIbIIUs 1
HaTpusi C BOJIOM (BO3MO’KHO HCIOJIB30BAaHUE BHEOMATEPHATIOB); MCCJEIOBaHUE
CBOMCTB KECTKOM BOJBI; MpoOllECCa TOPEHHUs Kejae3a B KUCIopoAe (BO3MOXKHO
HCTOJIb30BaHUE BUEOMATEPHUAIOB); MIPU3HAKOB MPOTEKAHUS KAY€CTBEHHBIX PEAKIINI Ha
WOHBI (Mar"usi, Kaiublivsi, adtoMuHus, uuHKa, sxene3a(ll) u xenesza(lll), memu(Il));
HaOJIIOJICHUE U ONMCAaHUE MPOIIECCOB OKpAITMBaHUS TJIAMEHN MOHAMM HATPHs, KU U
KaJIbLIUST (BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB); UCCIETOBaHUE aM(POTEpHBIX
CBOMCTB THJIPOKCHJIa AIFIOMUHUS U TUAPOKCHUJA IIUHKA; PEIICHUE SKCIIEPUMEHTAIbHBIX
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3a7a4 1o TeMe «BakHaenmne MeTajuIbl 1 UX COETUHEHUI .

XUMH ¥ OKpyXKarolias cpena

*HoBbie MaTepuanbl W TeXHOJOTHUU. BeliecTBa W maTepuayibl B MOBCEIHEBHOMN
JKU3HU YeJoBeka. XUMHS M 3J0pOBbe. be3omacHoe UCMHOJIb30BaHUE BEIIECTB U
XUMUYECKUX peakuuit B ObiTy. [lepBas momMoms npu XUMHYECKHUX  OXKOTAX
1 oTpaByieHUsIX. OCHOBBI HIKOJOTUUYECKON I'PaMOTHOCTH. *

*XuMHUYecKoe 3arps3HEHHUE OKpyXKarollel cpensl (mpeaenbHas JOMmyCcTUMast
koHieHTpaius BemectB — [1JIK). Pons Xxumuu B penieHun K0JI0ru4eckux npooaem. ™

*TIpupoHble WMCTOYHUKH YIJIEBOJIOPOJOB (Yrojib, MPHUPOJHBIN Ta3, HEPTh),
MPOJIYKTHI UX TIEPepabOTKH, UX POJIb B OBITY U MMPOMBINLIEHHOCTH. *

XUMHUYECKUNA DKCIIEPUMEHT: U3yUYCeHHE 00pa3loB MaTepHAIOB (CTEKJIO, CILJIaBbI
METaJJIOB, IOJIMMEPHBIE MaTepuabl).™

MeXnpeIMeTHBIC CBSA3H

Peanuzanmss MEXIpPEAMETHBIX CBSA3CH TNpM HW3YYCHUHM XUMHM B 9 Kiacce
OCYIICCTBIISICTCSI Yepe3 HMCIOJb30BaHME KaK OOIIUX €CTECCTBEHHO-HAYYHBIX TMOHSITHH,
TaK W MOHATUH, SBISIFONINXCS CUCTEMHBIMHU JIJIS OTICIBHBIX MPEAMETOB €CTECTBEHHO-
HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAy4YHBbIC IIOHSATHSA: HAy4HBIH (akT, THUIIOTE3a, 3aKOH,
TEOpHsl, aHaJIU3, CUHTE3, KJIacCUPUKALKs, TEPUOAUIHOCTD, HAOIIOICHHE, SKCIIEPUMEHT,
MOJIETMPOBAHKUE, M3MEpPEHUE, MOJIENb, SIBICHUE, MapHUKOBBIA 3(DQEeKT, TeXHOJIOTHUs,
MaTepHaIbI.

®duznka: mMaTepusi, aToOM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUJ, WU30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, AIEKTPUUECKUI 3apsij, MPOBOIHUKH, MOTYINPOBOIHUKH,
TURIIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpUCTANIMYECKas pEHIETKa, CIUIaBbl, (U3HUECKUE
BEJIMYUHBI, CAUHUIIBI W3MEPEHUS, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
ComnHie.

buonorusi: ¢doTtocuHTe3, AbIXaHHWe, Ouocdepa, IKOCUCTEMa, MHUHEPAIbHbBIE
YI0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, rumpocdepa, MUHEpANIbI, TOPHBIE MOPOABI, IMOJIC3HBIC
MCKOIIaeMbI€, TOTIMBO, BOJIHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YUEBHOI'O ITPE/IMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

B menmom pesynbratel ocBoeHus obOydarontumucs ¢ 3[IP ydebnoro mpemmera
«Xumus» NOKHBI COBMAJIaTh C¢ pesyipraramu denepanbHoil paboueil mporpaMmbl
OCHOBHOTO 00111er0 00pa3oBanus. Hanbonee 3HaYNMBIMU SIBISTIOTCS :

JIMHHOCTHBLIE PE3VYJIbTATLI:

JInuHOCTHBIE  pe3ysibTaThbl OCBOCHHUSI  MPOrPAaMMbl  OCHOBHOTO  OONIEro

oOpa3oBaHusl JOCTUralOTCS B XoJ€ OOy4YeHHUs XHMHUU B E€IUHCTBE Y4YEOHOU U
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BOCIIUTATEIIbHOM JEATETbHOCTH B COOTBETCTBUM C TPATULIUOHHBIMU POCCHUUCKUMU
COIIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, MPUHSATHIMU B
oOllecTBe MpaBUIaMd W HOpPMaMU TIOBEACHUS U CIOCOOCTBYIOT —IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COI[MATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE pe3yabTaThl OTPaXKaroT TOTOBHOCTh oOy4Jaromuxcs
PYKOBOJICTBOBAThCSI CUCTEMOU MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMM U pacIIUpEeHHE
OTbITA JIEATEIIBHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoTUYECKOro BOCITUTAHMUS:

IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIBTYPHOMY, UCTOPHUUECKOMY U
HAyYHOMY HAcCJeJWl0, TOHUMaHUS 3HAYCHUS XUMHYECKOM HAyKu B IKU3HU
COBPEMEHHOT0 00IIlecTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOM HHQpOpMaIuenn o
NEPEAOBBIX JIOCTUKEHUAX M OTKPBITHUSX MHPOBOM W OTEYECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaxaaHCKOT0 BOCTIUTAHUS :

NpEACTaBICHUS O COIUAIbHBIX HOpPMax M TMpaBWIaX MEKIMYHOCTHBIX
OTHOIIIEHUA B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETCHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIIeIOBATEILCKON, TBOPUYECKOW W JAPYTHMX BUIAX JEITEIHHOCTH,
TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOM JIESITEIIBHOCTU MPH BBHITIOJIHCHUU YYCOHBIX,
MO3HABATEILHBIX  3a/1a4, BBIMIOJHEHUU XUMHUYECKUX OKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUSI K B3aUMOIOHMMAHUIO W B3aMMOIIOMOIIM B MPOIECCE
ATOW y4eOHOM IesTENHHOCTH, TOTOBHOCTH OLIEHHUBATh CBOE TOBEJECHHUE W TMOCTYIKH
CBOMX TOBapUUIEH C MO3WUIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
NOCJIEICTBUI NTOCTYIKOB;

3) LEHHOCTHU HAYYHOI'O MO3HAHUSA:

MUPOBO33PEHUYECKUX TPEACTABICHUNA O BEIIECTBE M XUMHUUYECKON peakiuu,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABJISIOIINX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOW KapTUHBI MHpA, MPEICTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPO/IbI, B3aUMOCBS3SIX YEJIOBEKa C MPUPOIHON CPENIoH, O
POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIX MOTHBOB, HAIPABJICHHBIX HAa IOJYYEHHE HOBBIX 3HAHUN 10
XUMHH, HEOOXOIUMBIX ISl O0BSICHEHUST HAOII0JaeMBIX TIPOIECCOB U SIBJICHUM;

MO3HABATENIbHON, MHPOPMAITMOHHOW W YHUTATEIHCKON KYIBTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEILHOU PabOThI C Y4E€OHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATYPO,
JTOCTYITHBIMHU TEXHUYECKUMHU CPEACTBAMU MH(DOPMAITMOHHBIX TEXHOJIOTHH;

uHTEpeca K OOYYeHWI0 H TMIO3HAHWUIO, JF0OO03HATEIHLHOCTH, TOTOBHOCTU W
CIIOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHON U MCCIEI0BATENbCKON AEATEIbHOCTH, K
OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH U YPOBHS 00yUYEHUS B JadbHEHIIIEM;

4) popmupoBaHUS KyJIbTYPHI 3I0POBbSI:

OCO3HAHUS LEHHOCTU >KU3HU, OTBETCTBEHHOIO OTHOIIECHHSI K CBOEMY 370pPOBBIO,
YCTAHOBKM Ha 37J0pOBbIN 00pa3 KM3HU, OCO3HAHUS MOCIEACTBUNA U HEMPUATHS BPEAHBIX
MpUBbIYEK (YMOTPEOJICHUS]  aJKOroJii, HApKOTHUKOB, KYypeHHs), HEOOXOJUMOCTHU
coOJIt0ICHUST TIpaBUJl OE30MACHOCTH MPU OOpalleHUH C XUMUYECKHUMU BEIlIECTBAMU B
OBITY U peabHOU KU3HH;

5) TpyA0BOTO BOCIIUTAHUS:
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MHTEpECca K MPaKTUYECKOMY M3y4YEHHUIO mpodeccuil U TpyJaa pa3iudyHOro poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYIOBOH NESITEIbHOCTH, B TOM YHUCJIE Ha OCHOBE
MPUMEHEHUS MPEAMETHBIX 3HAHUM MO XMMHH, OCO3HAHHOTO BbIOOpAa MHAMBUAYAJIbHON
TPACKTOPUU TMPOJOJDKEHUS O0pa3oBaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCHEIIHOU
npoecCHOHaNbHON JEATEIbHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHHM, TOTOBHOCTb
aJanTHUPOBATHCS B MPOPECCUOHAIBHON CPee;

6) PKOJIOTHYECKOI'0 BOCIIUTAHUS

HKOJIOTHYECKH 11eJ1eCO00Pa3HOr0 OTHOIIECHUS K MPUPOAE KaK MCTOYHHMKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, MOHUMAaHUS LIEHHOCTH 3/I0POBOT0 M 6€30MacHOro
oOpa3za >KHM3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MUYECKOMY H
NICUXMYECKOMY 3/I0POBBIO, OCO3HAHUS LEHHOCTH COOJIOJEHUS NpaBuil 0€30MacHOro
NOBEICHMS MIPU paboTe C BEIIECTBAMM, a TAKXKE B CUTYaLMIX, YTPOKAIOIIKUX 310POBBIO
Y JKA3HU JIIOACH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUA, IOJydyaeMble MpPU HM3YYCHUH XUMUH, IS
pElIeHHs 3a/1ay, CBSI3aHHBIX C OKpY)KAroIIeH MPUPOAHON Cpeoil, TOBBIIICHUSI YPOBHS
HKOJIOTHYECKON KYyJIbTYpbl, OCO3HAHHS TJIOOAJBHOTO XapaKTepa JKOJIOTHYECKUX
npo0JIeM U MyTell UX pelieHus MOCPEACTBOM METOIOB XUMHUH;

HKOJIOTUYECKOTO MBIILICHHUS, YMEHHUSI pPYKOBOJCTBOBATHCS UM B [T0O3HABATENIbHOM,
KOMMYHUKAaTUBHOU U COIIMAIbHON MTPAKTHUKE.

METAITIPEAMETHBIE PE3VYJIbTATDBI

MeranpenMeTHble pPe3yJabTaThl OCBOCHHUS 0OO0pa30BaTEIbHOW MPOTPAMMBI 10
XUMHUHU OTPAXKAIOT OBJIaJICHUE YHUBEPCATbHBIMH MTO3HABATEILHBIMU JICHCTBUSIMU, B TOM
qucle:

1) ©a30BbIC IOTHYECCKUE ICHCTBUS:

BBISIBIIATH IPUYHHBI U CIICJICTBHS TPOCTHIX XUMUYECKHUX SIBICHU;

OCYIIECTBIIATh CpaBHEHHUE, KIACCU(PUKAIINIO XUMHUCCKHUX BEIIECTB I10 3aJJaHHBIM
OCHOBAHHUSAM M KPUTEPHUSM JIJI YKa3aHHBIX JJOTUYECKUX OTepalluii;

CTPOUTHh  JIOTUYECKOE  CYXXJEHHE TIOCJIe  IPEeABAPUTEIBHOTO  aHAJIN3a,
BKJIIOYAIOIIIEE YCTAHOBIICHUE IPUYNMHHO-CIIEICTBEHHBIX CBSI3€il

co3/aBaTh, MPUMEHATH U MPEOOPA30BbIBATh 3HAKU U CUMBOJIBI, MOJICIIA U CXEMBbI
JUTSI pelieHus] y4eOHBIX M TIO3HABATEIBHBIX 33/1a4 C TIOMOIIBIO MEJarora;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHUE XUMHUYECKUX TMPOLECCOB M  HX
MOCJIEICTBUS;

2) 0a30BbIC UCCIIEIOBATCIBCKUE JCHCTBUS

C MOMOIIBIO e/1arora NPOBOJAUTh XUMHUYECKHI OMBIT, HECIOKHBIN SKCIIEPUMEHT,
JUTSL YCTAHOBJICHUSI OCOOEHHOCTEH 00BeKTa N3YUCHHsI, IPUUNHHO-CIICICTBEHHBIX CBI3EH
1 3aBUCHMOCTEH 00BEKTOB MEXITY COOOI;

C TMOMONIBI0 TMeAarora WM CamMOCTOSTENbHO (OPMYIUPOBATH O0O0OLIEHUS U
BBIBOJIBI TIO pE3yiIbTaTaM MPOBEICHHOTO HAOIIOICHMSI, OTIBITA;

3) pabota ¢ nHpoOpMaIUeH:

BBISIBIIATH JAe(DUIUTH MH(MDOPMALMK, JAHHBIX, HEOOXOAUMBIX JIsI PEIICHUs
MMOCTABJICHHOM 3a/1a4H;
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peoOpa3oBbIBaTh UHPOPMAIUIO U3 OJHOTO BUA B APYrou (TabiauIly B TEKCT
¥ 1p.);

HCKaTh WM OoTOMpaTh MHPOPMAIMIO WM JIaHHBIE U3 UCTOUYHHKOB C Y4ETOM
MPEIOKEHHON YUeOHOM 3a/]auM U 3aJIaHHBIX KPUTEPHUEB.

OBnajzieHre YHUBEPCATBHBIMU YU€OHBIMU KOMMYHUKATUBHBIMU JIEUCTBUSIMU:

OpraHM30BBIBATh YU4eOHOE B3aMMOJICHCTBUE B rpymie (onpeaensith oOIue e,
pacrpenensTh poJiv, JOTOBApUBATLCA JIPYT C IPYTrOM U T. II.).

C MOMOIIBIO TIEIarora WK CaMOCTOSITEIbHO COCTAaBIIATh YCTHBIE U MUCHMEHHBIE
TEKCThl C HCIMOJIb30BAHUEM WJUIIOCTPATUBHBIX MaTEPUANIOB [JI BBICTYIUICHUS TIEpe]l
ayIUTOPUEN;

OpraHU30BBIBATh Y4YEOHOE COTPYAHUYECTBO U COBMECTHYIO [ESTEIIBHOCTh C
YUHUTEJIEM U CBEPCTHUKAMH; pabOoTaTh WHIUBUAYAJIbHO U B TPYIINE: HAXOIUTH 00IIIee
pelieHre W paspemarh KOH(IMKTHI Ha OCHOBE COTJIaCOBAaHUS TMO3UIMKA W ydeTa
UHTEPECOB; (POpMyIUPOBaAThH, APIYMEHTHUPOBAThH U OTCTAMBATh CBOC MHEHUE;

OIICHUBATh KAYECTBO CBOETO BKJaja B OOIIWN MPOAYKT, MPUHUMAThL U Pa3CisaTh
OTBETCTBEHHOCTb U MPOSIBISATH TOTOBHOCTH K MPEIOCTABICHUIO OTYETA MEepe TPYIIIOHN.

OBnasieHne YHUBEPCATHHBIMU YU€OHBIMU PETYJISATUBHBIMU JICHCTBUSMU:

oOHapyxuBaTh M (OPMYJIUPOBATH YUYeOHYIO MpoOJIeMy, ONpEeACNsITh IIeb
y4eOHOMU JIeITeIIbHOCTH;

BJIaJICTh OCHOBAMH CAaMOKOHTpOJIS, CaMOOILICHKH, TPUHATUA pELIICHUH U
OCYIIECTBJICHHUS OCO3HAHHOTO BBIOOpa B YUEOHOM M TT03HABATEIILHOM ESITEIHHOCTH;

COOTHOCUTHh CBOM JICUCTBHUS C IUIAHUPYEMBIMHU pe3yJIbTaTaMH, OCYIIECTBIISITH
KOHTPOJIb CBOEW JEATEIBHOCTA B TIPOILIECCE JOCTHUKEHUS pe3yibTara, OMPEACsATh
criocoObl IEUCTBUH B paMKax MPEJIOKEHHBIX YCIOBUM U TpeOOBAHUM, KOPPEKTUPOBATH
CBOM JICUCTBUS B COOTBETCTBUM C U3MEHSIOIIEHCS CUTYallUECH;

JaBaTh aJICKBATHYIO OLICHKY CUTYAIluU U IpeJiaraTh IJaH €€ U3BMEHCHUS;

IPEABUIETh TPYAHOCTH, KOTOPHIE MOT'YT BO3HHMKHYTH IMPU PEHICHUHU Y4eOHOM
3aJIa4u;

MOHUMATh MPUYUHBI, MO KOTOPHIM HE OBUI JOCTUTHYT TPEOyeMbI pe3ysibTaT
NEATeIIbHOCTH, ONPENCIATh IO3UTHBHBIC HM3MCHCHHUS W HaIpaBlICHHs, TpeOyrouue
najabHenIen padoThl;

OCO3HAaHHO OTHOCHUTBCS K APYrOMY YEJIOBEKY, €0 MHEHUIO.

I[MPEAMETHBIE PE3VJIbTATBI

B cocTtaBe npeaMeTHbIX pe3yJbTaTOB [0 OCBOCHUIO 0053aTEILHOTO COJIEPHKAHUSA,
YCTaHOBIIGHHOTO AaHHOW DenepanbHON paboueld MpOorpaMMOM, BBIIETSIOT: HAYYHBIC
3HAHWS, YMEHHS M CIOCOOBI NEUCTBHMA, crnerududeckue s ydeOHOTro mpeaMeTa
«XuMHsD», BUABl ACATEIBHOCTH IO IMOJYYEHHI) HOBOI'O 3HAaHMS, €r0 MHTEPIPETALNH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YI€OHBIX U HOBBIX CUTYAITUSIX:

MPEJICTABICHUE O 3aKOHOMEPHOCTAX M TIO3HABAEMOCTH SIBIICHUM IPUPOIBI,
MOHUMaHHEe OOBEKTUBHOW 3HAYMMOCTM OCHOB XUMHUYECKON HAyKd Kak o0JacTu
COBPEMEHHOI'O0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIlell KyJIbTyphbl U MNPaKTHYECKOU

17



NEATeIbHOCTH 4YeJOBEKa B YCJIOBUSX COBPEMEHHOIO OOIIECTBAa; MOHHMAaHUE MeECTa
XUMHUM CPENU IPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAaMH MOHSATHHHOIO ammapara U CUMBOJIHWYECKOTO SI3bIKa XUMUU
JUTsl cocTaBlieHus (hOpMYJT HEOPTraHUYECKUX BEIIECTB, YPABHEHUN XUMUYECKUX PeaKIuid
(c omopoil Ha aJropuT™M Y4YeOHBIX [EUCTBUI); BIAJ€HHE OCHOBAMH XHMHUYECKOU
HomeHknaTypbl (IUPAC u TpuBHanbHON) M yMEHHE MCHOJb30BaTh €€ ISl PELICHUS
y4eOHO-TI03HABATEIbHBIX 3a7a4 C MOMOIIBI0 YUUTENs; YMEHUE HCIOJIB30BaTh MOJIEIU
JUIsL OOBSICHEHHWS CTPOCHUS aTOMOB W MOJIEKYJ TO alIrOpuTMy C OINOpOMl Ha
ONIPEAEIICHHUS;

NPEJCTABICHNUE O CUCTEME XMMHUYECKUX 3HAHUW U YMEHUE C MOMOIIBIO YUUTENS
NPUMEHSTh CUCTEMY XMMHUUYECKHMX 3HAHWU I YCTAHOBJICHUS B3aUMOCBSI3EH MEXKITY
W3YUYCHHBIM MaTE€pHaJioOM M MpPU TMOJYYCHUM HOBBIX 3HAHUM, a TAaKXKE B MPOLECCe
BBITIOJIHCHUSI Y4YEOHBIX 3aJaHUii M TIpu paboTe ¢ MCTOYHUKAMU XUMHYECKOU
uH(dOpMaINK, KOTOpas BKIIIOYACT:

BAKHEHIIINE XUMHYECKUE TMOHSTHUS: XUMHUUYECKUM BJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IIPOCTOE M CIIOKHOE BELIECTBO, OJHOPOAHAs U HEOAHOPOJHAs CMECh,
OTHOCUTEJIbHBIE aTOMHasi M MOJIEKYJSIpHAsE MaccChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAs Macca, MOJSPHBIA 00BEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJb (CpEeaHsis),
XUMUYECKAsl pEeakiusi, peaklud COCAUHEHMS, PEAKIUU Pa3JOoKEHUs, PEaAKINU
3aMeleHus, peakiun oOMeHa, TEIIoBOW A(PEeKT peakiuu, 3K30- U SHIOTEPMUUYCCKUEC
peaKkLnu, pacTBOP, MACCOBasl JOJII XUMUUYECKOIO 3JIEMEHTA B COCAUHEHHH, MACCOBas
JIOJIs1 M IPOLIEHTHAs KOHLEHTPALUS BEIIECTBA B PACTBOPE, SIAPO aTOMA, IIEKTPUIECKUI
CJIOW aToMa, aToMHasi OopOuTaNlb, paguyC aTroMma, BAJIEHTHOCTh, CTEIEHb OKHCIICHMS,
XUMHUYECKAST CBA3b, BJIEKTPOOTPULIATEIBHOCTD, IOJSAPHAs U HENOJISIpHAs KOBAJIEHTHAS
CBA3b, MOHHAsl CBS3b, METAJUIMYECKasl CBS3b, KPHCTAJUIMYECKAs pelieTKa (aToMHas,
WOHHAs, METaJInyecKasi, MOJIEKYJsipHas), WOH, KAaTHOH, AHWOH, JJIEKTPOJIUT U HE
ANEKTPOJHT, DIIEKTPOJMTUYECKAsT  JUCCOIMAIMS, pEeaklMh HMOHHOTO OOMeHa,
OKHUCJINTENIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLHUHW, OKHUCIUTEIb U  BOCCTAaHOBHUTEID,
OKHUCJICHHE U BOCCTAHOBJICHHE, AJIEKTPOIU3, XUMUYECKOE paBHOBECHE, OOpaTUMbIe H
HeoOpaTUMBbIE PEAKIMHM, CKOPOCTh XMMHUUYECKOW peakldd, KaTajlu3aTtop, MNpeaeiabHO
nonyctumasi konneHtpamus (I11K), koppo3us meTanios, CIUIaBbl;

OCHOBOITOJIArarIIMe 3aKOHbl XUMUHU: 3aKOH COXpaHEHHs Macchl, [lepuoanueckuii
3akoH J[. V1. MeHeneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajpo;

TEOPUU XMMHUHU: aTOMHO-MOJIEKYJISIDHAsT TEOpHUsl, TEOPHUS DIEKTPOJIUTHUYECKOU
JUCCOLMALIAN, a TAKXKE IPEICTABICHHUS O HAYYHBIX METOJAX MO3HAHUS, B TOM YHCIIE
AKCIIEPUMEHTAJIBHBIX U TEOPETHUYECKUX METOJAX MCCIEIOBAHUS BEIIECTB U HU3YUYCHUS
XUMHUYECKUX PEaKIU;

MPEJICTABIEHUE O MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKHX 3JIEMEHTOB
(pamuyc aroma, »BJIEKTPOOTPULIATENIBHOCTH), MPOCTBIX M CIOXHBIX BEHIECTB OT
MOJIOKEHUs 3JeMeHTOB B Ilepuoamyeckoil cucreme (B MajblX MEPHOJAX MU TJIABHBIX
MOATPYIIAX) U JIEKTPOHHOTO CTPOCHHUSI aTOMA; YMEHHE OOBSICHATH CBSA3b MOJIOKEHUS
aneMeHTa B llepmoamyeckoil cucTemMe € YHCIOBBIMU XapaKTEPUCTHUKAMH CTPOECHHS
aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB M 3apsii sjpa, o0lIee YHCIO 3JIEKTPOHOB),
pacnpenesieHueM JJIEKTPOHOB IO JHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TpEX
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MIEPUOJIOB, KaIUsI M KaJbIUs; KIACCU(DUIIMPOBATH XUMHYCCKHE 3JIEMEHTHI ¢ OMOPOi Ha
onpeeneHusi GU3NIECKOro CMBICIA MU(PPOBBIX TAHHBIX MEPUOTUUSCKON TAOJIHIIHI;

YMEHHUE KIacCU(DHUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUICCKUE BEIIECTBA
U XAMHYECKHE PEaKIWH C OMOpPOH Ha CXEMBI, ONPEACNIATh BAJCHTHOCTh M CTCIICHb
OKHUCJICHHSI XMMHYECKUX JIEMEHTOB, BUJ XUMHUUYECKOW CBSI3M M THUI KPUCTAJUTMUECKOU
CTPYKTYpPBI B COSAMHCHUSX, 3aps/l HOHA, XapaKTep CPEIbl B BOJHBIX PACTBOpPAX BEIICCTB
(KUCOT, OCHOBAHWH), OKHCIMTEIbF M BOCCTAHOBUTENh II0 QITOPUTMY YYCOHBIX
JICUCTBUU;

YMCHHE XapaKTepH30BaTh C OMOPOM Ha cXeMy (H3UYECKUE M XHUMHUYCCKUE
CBOICTBA MPOCTHIX BEMIECTB (KUCIOPO/I, 030H, BOJAOPO, TpaduT, anmas, KpeMHHUH, a30T,
dochop, cepa, xJOp, HATpUii, KU, MarHUM, KaJbI[U{, QIIOMUHHM, >XEIe30) U
CJIO’KHBIX BEIIECTB, B TOM YMCJIE UX BOJHBIX PACTBOPOB (BOJa, aMMHAK, XJIOPOBOJOPOI,
CEPOBOJIOPOJI, OKCHJIBI U THAPOKCUABI MeTauioB I - [IA rpynm, amomunus, meau (I1),
uHka, sxenesa (II u 1), okeuner yrnepona (I u IV), kpemuus (IV), azota u docdopa
(I u V), cepet (IV u VI), cepuucras, cepnas, azorucras, a3otHas, (ocdopnas,
yroJibHas, KpEMHHUEBAsI KUCJIOTA U UX COJIN); OMIMCHIBATh C OMOPOM Ha IJIaH U KIIOYCBBIC
CJIOBA; YMEHHE MTPOTHO3UPOBATh M XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT WX COCTaBa M CTPOCHHUS IOCJIC TMPEABAPUTEIBHOTO aHAIM3a TOJ PYKOBOJCTBOM
nejarora, NPUMCHCHHE BEIIECTB B 3aBUCHMOCTH OT WX CBOWCTB, BO3MOXXHOCTB
NPOTEKAHMS XUMHUYECKUX MPEBPAIICHUNA B Pa3IMYHBIX YCIOBHSX, BIHMSHHC BEUIESCTB M
XUMHYECKUX MPOIIECCOB HAa OPTaHU3M YeJIOBEKa M OKPYKAIOUYI0 MPUPOIHYIO CPEAY;

YMEHHE COCTaBISATh IO 00pasily, CXeMe, aJIroOpuTMy Y4ueOHBIX JAeHCTBUMN
MOJIEKYJISIpHbIE U MOHHBIE YPAaBHEHUS PeaklMii (B TOM YKCIIE PeaKuii HOHHOTO 0OMeHa
U OKHUCIHMTEIbHO-BOCCTAHOBHUTEIIbHBIX PEAKINil), MIUTIOCTPUPYIOIUX XUMUYECKUE
CBOMCTBA M3YYCHHBIX KJIacCOB / TPyNIl  HEOPraHWYECKMX BCIIECTB, a TaKkKe
MOJITBEPKAAIOIINX TEHETHYECKYIO B3aMMOCBSI3b MEXKy HUMH;

YMEHHE BBIYHCIATh OTHOCUTEIBHYIO MOJEKYISIPHYIO M MOJIIPHYIO MaccChl
BEIIECTB, MACCOBYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTa B COCJAMHEHHH, MACCOBYIO IOJIIO
BEIIECTBA B PAacTBOPE, KOJIMYECTBO BEIIECTBA M €ro Maccy, 00bEM ra3oB C OMOPO Ha
oOurue hopMyibl; YMEHUE TPOBOJUTE PACUETHI MO YPABHEHHUSIM XUMHUYECKUX PEAKIINM U
HAXOJUTh KOJUYECTBO BEIIECTBA, 00bEM M MACCy PEareHTOB WJIM MPOIYKTOB PEAKIIUU C
OTIOpO¥i Ha 00pa3ell, aNrOpUTM yUeOHBIX ICHCTBUMH;

BJIaJICHNE OCHOBHBIMU METOJ[aMU HayYHOTO TIO3HAHUS (HAOIOCHHE, U3MEpPEHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE) TPU HM3YYCHUM BEIIECTB M XUMHYECKUX SBICHHUI C
OTOpOW Ha aNrOpUTM YYEOHBIX IEHCTBUM, yMeHUE C(HOpPMYIUpOBaThH MpoOIEeMy H
MPEIIOKUTh TyTH €€ PEIICHHs C TOMOIIBI0 Iearora; 3HAHUE OCHOB O€30MacHOM
paboThl C XUMUYECKUMH BEIIECTBAMH, XHMHUYECKOW TOCYIOM H J1aOOpaTOPHBIM
00opyT0BaHUEM;

HaJIMYHUE MPAKTUYECKUX HABHIKOB MJIAHUPOBAHUS M OCYIIECTBICHHS CIICTYIOIINX
XAMHYECKUX DKCIIEPUMEHTOB TIOJI PYKOBOACTBOM YYHUTENsI C OOCYKICHUEM IIIaHa
pabOThI UJIM COCTABICHUEM TaOJIHUIIBI:

M3y4YeHHUE U ONMCaHne (PU3NIECKUX CBOWCTB BEIICCTB;

O3HAKOMJICHHE C PU3HMUECKUMH i XUMUYECKUMH SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE IPU3HAKH MPOTEKAHUS XUMUYIECKUX PEAKITUH;
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U3y4YEeHHE CIIOCOOOB pa3/IeJICHUsl CMecel;

MOJIyY€HUE KUCIOPOJa U U3YUYEHUE €T0 CBOMCTB;

MOJTy4Y€HHE BOJIOPO/Ia U U3YUYECHHUE €TI0 CBOUCTB;

MOJIYYEHHE YTJIEKUCIIOTO ra3a U U3y4eHHe ero CBOICTB;

MOJTy4YeHHE aMMHUaKa U U3y4eHHUe ero CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIPENCIEHHOM MacCOBOW J0JIE PacTBOPEHHOIO
BELIECTBA;

HCCIIEIOBAHUE U OIKUCAHUE CBOMCTB HEOPraHMYECKUX BEIIECTB Pa3TUYHBIX
KJIACCOB;

NpPUMEHEHHE WHAUKATOPOB (JakMyca, MeTWiopaHka u ¢eHondTaaenta) s
OTpeIeNIeHUsI XapaKTepa CpeJibl B pacTBOpPaxX KUCJIOT U IIEJI0YEH;

U3y4YeHUE B3aMMOJICCTBUS KHUCIOT C METaJIaMH, OKCHUIAaMU METAJLJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMH OCHOBAHUSMH, COJISIMHU;

MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHE OJTHOT'O METaJlJIa IPYTUM U3 PacTBOpPA COJIH;

uccieaoBanue aMm(GOTEPHBIX CBOMCTB THIPOKCHUIOB AIFIOMUHHUS U IIMHKA;

peleHrne  DKCIePUMEHTANIBHBIX 3a7ad 1o Teme «OCHOBHBIE  KJIAcChl
HEOPTaHUYECKUX COCTMHCHUNY;

pelieHrne  SKCIEePUMEHTANIBHBIX  3a7a4 10 TeMe  «DJIEKTPOJUTHYECKAs
JUCCOLIMALIMSIY;

pElIeHre IKCIIEPUMEHTANBHBIX 3a/lay Mo TeMe «Bakuelme HeMeTayuibl U HUX
COCIMHEHHUSI;

pelIeHre SKCIEepUMEHTAJIbHBIX 3a1ady Mo Teme «BaxkHelmue MeTalisl U UX
COCIMHEHHUSI»;

XUMHYECKUE IKCIIEPUMEHTHI, MIUTIOCTPUPYIOLIUE MPU3HAKU MPOTEKAHUS PEAKIUN
MOHHOI'0 OOMEHa;

KayeCTBEHHBbIC PEaKIMM Ha TMPUCYTCTBYIOUIME B BOJHBIX pPAaCTBOpPax HOHBI:
XJjopua-, Opomua-, wuoaua-, cyinbdar-, ¢docdar-, kapOoOHAT-, CHIMKAT-aHUOHBI,
TUJPOKCHUI-UOHBI, KATHOHBI aMMOHMS, MarHus, KajbliUs, aJIOMUHUS, keie3a (2+) u
xenesa (3+), meau (2+), HUHKA;

YMEHHE TPEACTABIATh PE3yJbTaThl JKCIepuMEHTa B (GOpME BBIBOJIOB,
JI0Ka3aTeIbCTB, TPA()UKOB ¥ TAOIUI] ¥ BBISIBISATH IMIUPUUECKIE 3aKOHOMEPHOCTH;

BIIaJICHUE MpaBUIaMU O0€30MaCHOr0 OOpaIleHUs C BEIIECTBAMU, UCIIOIb3YEMbIMU
B TIOBCEJHEBHON JKM3HU, a TaKXE INPaBHJIAMU IIOBEJEHUS B LENAX COepeKeHUS
3I0POBbS U OKpYyXXarolleld MPUPOJHOM Cpelpl; MOHMMaHuE Bpenaa (OMacHOCTH)
BO3JICHCTBHSI HA JKMBBIE OPraHW3MBbI OIPECICHHBIX BEIIECTB, a TaKXe CIOCOO0B
YMEHBILICHUS] U TPEAOTBPAILICHUS UX BPEAHOTO BO3JICUCTBHUS;, MOHMMAaHUE 3HAYCHUS
KHUPOB, OCIIKOB, YTJIEBOJOB ISl OPTAHU3MA YEIIOBEKA;

BJIQJICHUE OCHOBAMHU XUMHUYECKOM TIpaMOTHOCTH, BKJIOYAIONIEH YMEHUE
MPaBWIBLHO WCIOJNB30BaTh HW3Y4YEHHBIE BEIIECTBA W Marepuaiabl (B TOM YHUCIE,
MUHEpaJbHBIE YIOOPEHUS, METAJUIBI M CIUIaBBI, MPOAYKTHI MepepabOTKA MPUPOTHBIX
HMCTOYHUKOB YTJEBOJOPOJIOB (YIJisl, MPUPOAHOro ra3a, HedTH) B OBITY, CEIBCKOM
XO35IUCTBE, HA MPOU3BOJACTBE;, YMEHHE MPUBOAUTH MPUMEPHl  MPABUIBLHOTO
MCIIOJIb30BaHUs U3yUYECHHBIX BEILIECTB U MAaTEPUAJIOB,;
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YMEHHE YCTaHABIMBATH CBSI3M MEXIY pPEaqbHO HAOIIOAAEMBIMU XUMHUYECKUMU
SBICHUSIMU M TPOILIECCAMH, MPOUCXOAAIIUMHU B MaKpo- U MHKPOMHUPE, OOBACHATH
NPUYUHB MHOTOOOpa3usi BEUIECTB, YMEHHUE WHTETPHPOBATh XWMUYECKHE 3HAHUS CO
3HAHUSMU APYTUX YIeOHBIX TPEIMETOB C MMOMOIIBIO TIE1arora;

npeacTaBieHue o cdepax TpodecCHOoHATbHON JESITeIbHOCTH, CBA3aHHBIX C
XUMUAEH ¥ COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMA Ha JOCTHKCHHSIX
XUMHAYECKOW HAyKHW; HaJIMYUe OmbITa pabOThl C Ppa3IWYHBIMH HCTOYHUKAMH
uHbOpMAIIMU TI0 XUMHUHM (HAy4YHO-TIONMYJIApHAsl JUTEpaTypa, CIOBapH, CIPaBOYHHKH,
MHTEPHET-PECYpChl) C ONOpPOM Ha ajaropuTM: yMeHHEe OOBEKTHUBHO OLIEHUBATh
MH(POPMAITUIO O BEIIECTBAaX, MX MPEBPAICHIIX U MPAKTUISCKOM MPUMEHEHHH.

TpeboBaHusi K TpeAMETHBIM pe3yJbTaTaM OCBOEHHUS Y4YeOHOro mpeamera
«XUMUA», pacIpeIeICHHbIE 110 TOAaM 00y4eHUs

PesynpTaThl 1Mo rogam QOpMyNHMpYIOTCS IO NPUHLMIYY J00aBICHUS HOBBIX
pEe3yabTaTOB OT To/la K TOJly, YK€ Ha3BaHHbIE B MPEABIAYLIIMX roAax MO3WUILIMH, Kak
IPAaBUJIO, JIOCJIOBHO HE MOBTOPSIIOTCS, HO YUUTHIBAIOTCS (PE3yJIbTaThl OYEPETHOTO roja
10 YMOJTYaHUIO BKIIFOYAKOT PE3YJbTAThl MPEABITYIINX JIET).

8 KIIACC

pPacKpbhIBaTh CMBICII OCHOBHBIX XHMHUECKHUX TIOHSATHUNA: aToOM, MOJIEKYJIa,
XUMHUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS U
HEOJHOPOHAs), BaJECHTHOCTh, OTHOCHTEJbHAs aTOMHAs M MOJEKyJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsI Macca, MacCcoBasi JIOJISl XUMHUYECKOTO AJIEMEHTa
B COCIWHEHUH, MOJIAPHBIH OO0OBEM, OKCHJ, KHCJIOTa, OCHOBaHHWE, COJb,
*3JIEKTPOOTPUIIATEIIBHOCTH ™, CTEIeHb OKHCJICHUS, XUMHUYECKass  peakIus,
KIaccupUKaIMs peakuid: Peaklu¥ COCJAUHEHUS, PEAKIUU Pa3I0KECHUs, PEaKIINu
3aMeIeHUs, Peakiuy 0OMeHa, YK30- U SHJIOTEPMUUYECKHUE PEaKIuu; *TeIIoBoi dpdexT
peakIuu™; Sapo aTroMa, dJISKTPOHHBIN CJIOW aToMa, aTOMHas OpOUTallb, paauyc aTroMa,
XUMUYECKas CBs3b, MOJIIpHAs W HEMOJISIpHAas KOBAJICHTHAs CBS3b, MOHHAS CBS3b, UOH,
KaTHOH, aHHMOH, PacTBOp, MaccoBas IOJIsI BellecTBa (MPOILICHTHAs KOHIICHTpPAIUs) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX TMOHATUN (cMm. m. 1) u
MPUMEHSTh ATH TIOHATHS TIPY OTIMCAHUH BEIIECTB U X MPEBPAIICHHUIA;

MCIIOJIb30BaTh XWMHMUYECKYI0 CHMBOJIUKY [IJISi COCTaBiieHHs (OpPMYJ BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMHUUECKUX PEAKIINA, dJIEKTPOHHOTO OaiaHca;

OTIPEJIENSITh BAJICHTHOCTHh aTOMOB DJIEMEHTOB B OMHAPHBIX COSAMHEHUSIX; CTETICHD
OKHUCJICHHSI 3JIEMEHTOB B OMHAPHBIX COCIWHEHHUSAX C OMOPOW Ha OMPENEICHHS, B TOM
YHClIe CTPYKTYpPUPOBAHHBIC; MPUHAIJICKHOCTh BEIIECTB K OMPEACIEHHOMY KIACCy
coeMHeHUN 10 ¢dopMynaM; BHJ XUMHUYECKOW CBs3M (KOBaJe€HTHAasT W HWOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

UMETh TIPEJICTABIICHHE O CHUCTEME XHMHYCCKHX 3HAHWH, YMETh C IOMOIIBIO
YVUHTENSl MPUMEHATh CUCTEMY XHMUYECKHX 3HAHWH, JJIS YCTAaHOBJICHUS B3aUMOCBS3U
MEXIy U3y4YE€HHBIM MaTEepHAJIOM U MPH MOJIYICHUH HOBBIX 3HAHMM, a TaK)Ke MpU padoTe
C WCTOYHHKAMH XHUMHYECKOW wuHPopmarmu. OpHEHTHPOBATHCS B TMOHATHAX U
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OIepUpPOBATh MU Ha 0A30BOM YpOBHE, IPUMEHSTH MIPHU BBIMOIHEHUU YY€OHBIX 3aaHUMI
U pEIIEHUH PACUETHBIX 3a7a4 C OMOpPOM Ha aJrOpUTM y4eOHBIX ACHCTBUU M3yUEHHbIE
3aKOHBI M TEOpHUM: 3aKOH coxpaHeHus Maccel, llepuommyeckuy 3axkon JI.M.
MenpeneeBa, *3aK0H MOCTOSHCTBA COCTaBa™, 3aKOH ABOra/ipo; aTOMHO-MOJIEKYJIsipHas
teopus. COOTHOCUTH 00O3HAUEHHUsI, KOTOpble uMeroTcs B Tabnuie «llepuonnueckas
cucteMa  XxuMHdeckux  anmemeHtoB  J[. M. MenngeneeBay ¢ 4YHCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB W 3apsj sjpa,
oO11ee YUCIIo 3JIEKTPOHOB U PaCIpeIeNIEHUE UX 10 JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATbXUMUYECKAE  DJIEMEHThI;  HEOpPraHMYecKue  BEIeCTBa;
XUMHYECKUE peakiuu (MO YHMCIy UM COCTaBYy YYACTBYIOIIMX B PEakUMUHU BEUIECTB, IO
TEIVIOBOMY 3(PeKTy, M0 M3MEHEHUIO CTENEHU OKHUCIEHUS XMMHUYECKHX JIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapaKkTepu3oBaTh (ONMUCHIBATH) OOIIME XHMHYECKHE CBOMCTBA  BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPXIAs OMUCAHUE MPUMEPAMHU MOJEKYJSPHBIX YPABHEHUI
COOTBETCTBYIOIINX XMMHUUECKUX PEAKLIUNA C OMTOPOM HA CXEMBI;

IIPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX COCTABA U CTPOCHUS;
BO3MOKHOCTH IIPOTEKAHUSI XUMUUYECKUX MPEBPALICHUI B Pa3IMYHBIX YCJIOBUAX IOCIE
NPEeIBApPUTEIHLHOTO OOCYKIEHUS C ME1arorom;

BBIYUCIIATD OTHOCHUTEJIBHYIO MOJICKYJSIDHYIO U MOJIIPHYKO MacChbl BEIIECTB;
MacCOBYIO JIOJIF0 XMMHUYECKOTO AJIEMEHTa Mo (GopMysie COCIMHEHHUS; MaCCOBYIO OO
BEILIECTBA B PAacTBOpPE; NPOBOAUTH PACUETHI 10 YPABHEHUIO XMMHUYECKOM PEAKLMHU C
OIIOPOY Ha aJITOPUTM;

IIPUMEHATh OCHOBHBIE OIEPALMM MBICIUTEIBHON JESATEIbHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, O0000IeHHe, CHUCTEeMaTu3alus, Kiaccuukaius, BBIIBICHUE
[IPUYMHHO-CJICICTBEHHBIX CBSI3€M — JUISI U3YYEHUS CBOWCTB BEIIECTB U XUMHUYECKHUX
peakiuii; eCTeCTBEHHO-Hay4YHbI€ METOJbl TO3HAHUS — HaOII0IeHNe, W3MEpPEeHHE,
MOJICTTUPOBAHUE, DKCIEPUMEHT *(peajdbHbli W MBICJICHHBIN)*TIOI PYKOBOJCTBOM
neaarora,

CJIeIoBaTh MpaBHJIaM TOJIb30BAHHUS XUMUYECKOW TMOCYAOH M JabOpaTOPHBIM
o0opyZOBaHMEM, a TaKXKe MpaBUJaM OOpaIlEeHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMU TI0 BHITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB TIO MOTYYEHUIO U
coOMpaHHi0 Ta3000pa3HBIX BELIECTB (BOXOPOAA M KHUCIOPOAA), NPUTOTOBICHHUIO
PacTBOPOB C OMNpPEIEIEHHON MAacCOBOW J0JIEM PACTBOPEHHOTO BEIIECTBA; IJIAHUPOBATH
U IIPOBOJUTH XMMHUYECKHE DKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEIOYEU U
KHUCJIOT C TOMOIIBIO HWHIUKATOPOB (JakMyc, (eHondrasenH, METWIOpPaHX U Jp.),
MOATBEPKAAIOIMX KAYECTBEHHBIM COCTaB HEOPraHMYECKUX BEIIECTB (KAYECTBEHHBIE
peakly Ha MOHBI) IIOJT PYKOBOJCTBOM I€Jarora.

9 KIIACC

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHH: XUMUYECKUI 3JIEMEHT,
aToM, MOJIEKyJa, WOH, KAaTHOH, AaHWOH, NPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEILHOCTh, CTEIEHb OKUCICHMS, XUMHUYECKAs peakius,
XUMUYECKasi CBS3b, *TEIUIOBOU 3(P(EKT peakiuu,Moib>, MOJSIPHBIM 00BEM, pacTBOD;
ANEKTPOJIUTHI, HEIJIEKTPOJUTHI, 3JIEKTPOJIUTHYECKAs AUCCOIMALIMS, PEaKIUh MOHHOTO
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oOMeHa, KaTaliu3aTrop, *XMMHYECKOE paBHOBECHE, OOpaTUMble U HeEOOpaTUMBbIE
peaKIuu™, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIH, OKUCITUTENh, BOCCTAHOBUTED,
OKHCJIEHHE UM BOCCTAaHOBJIEHHUE, AQJIOTpOMNusi, aM(POTEPHOCTh, XUMUUYECKasi CBA3b
(koBaneHTHAsl, MOHHAsl, METaJUIMYEeCKas), KpUCTa/UIMUecKas pemeTka, *Koppo3us
METAJIJIOB, CIUIaBbl; CKOPOCTh XHUMHUECKOW peakIuu™, TMpelebHO JOMyCTUMAas
konneHTpanus (1K) BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHSITHUH (cM. M. 1) u
MPUMEHSITh 3TH TIOHATHUS MPU OMMCAHUM BEIIECTB U UX MIPEBPaICHU;

WCIIOJh30BaTh 3HAKU M CUMBOJBI s (UKCAIMU PE3yJbTaTOB HAOIIOACHUH,
cocTaBjeHUs (POpMYJ BEIIECTB U YPAaBHCHUN XUMUYECKUX PEAKIUMA, 3aMUCH JTaHHBIX
ycioBui 3aad. Mcnons3oBaTh 0003HaueHust, uMmeroniuecs B [lepuonuueckoit cucreme
U TalJuIe pacTBOPUMOCTH KHUCIOT, OCHOBAaHMM W COJEH B BOJE JIJIsi BBIMOJHECHUS
3aJlaHU M.

OTPENENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XWMHUYECKUX DIJIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOTO COCTaBa; MPUHAJIC)KHOCTh BEIIECTB K OINpeaeIEHHOMY
KJIACCY COCJIMHEHUH C OMOpOW Ha ONpeeseHUs, B TOM YHCJIE CTPYKTYPHUPOBAHHBIC;
BUJIbI XUMHUYECKON CBS3U (KOBaJICHTHAsl, MOHHAsS, METAJUIMUECKasi) B HEOPTaHMYECKHUX
COCMHEHUAX; 3apsiJ MOHA IO XUMHYECKOW (opMmylie; XapakTep cpelbl B BOJHBIX
pacTBOpax KHUCIOT U IIEJI0YeH, *TUN KPUCTAUIMUECKON pPEmETKU KOHKPETHOTO
BEIIECTBA™;

packpeiBath  cmbicn  [lepuonnueckoro  3axkona .M. MeHnngeneeBa wu
JEMOHCTPUPOBATh €r0 TOHWMAHWE: *OMHUCHIBATHL U XaPAKTEPU30BATH* TAOIMYHYIO
dopmy Ilepuonnueckoid cHCTEMBl XHMHUYECKHX OJEMEHTOB: pa3inyaTh MOHATHUA
«rnaBHas noarpynna (A-rpymma)y U «mobouHas moarpymnmna (b-rpymnma)», manbsie u
OOJIbIIINE MEPUOJIbI; *COOTHOCUTH™ 0003HAUYEHHS, KOTOPbIE UMEIOTCS B TIEPUOUUECKOM
TabJIMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB
(cocraB u 3apsia siapa, oOIIee YKUCIIO JIEKTPOHOB U paclpeieNICHUE UX 10 AIEKTPOHHBIM
C0sIM); *0OBICHATH* 0O0IMEe 3aKOHOMEPHOCTH B HM3MEHECHHHM CBOMCTB XHMHYECKHUX
AJIEMEHTOB U MX COEIMHEHHWI B MpeJesax MallbIX MEpPUOJ0B U TJIAaBHBIX MOATPYHI C
YYETOM CTPOCHUS UX ATOMOB;

KIacCu(UIMPOBaTh XUMHUYECKHE JJIEMEHTBhI, HEOPTaHHYECKHEe BEIIECTBA;
XUMHUYECKHE peakiuu (M0 YKMCIY M COCTAaBY YYacTBYIOIIMX B PEAKLHMH BEIIECTB, IO
TEIUIOBOMY 3P (HEKTy, IO U3MEHEHHUIO CTEMeHENW OKUCICHUS XUMHYECKUX JIEMEHTOB) C
ONOPOM HA CXEMBI;

XapaKTepru30BaTh (OMUCHIBATH) 00MIME U crienu(rUecKrue XUMHIECKHUE CBOMCTBA
BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPKAasi OMUCAHUE MPUMEpPAMHU MOJEKYJISIPHBIX U
VMOHHBIX YPaBHEHUW COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C OTIOPOM HA CXEMBI;

COCTaBJISITh YPABHEHUS DJIEKTPOJUTUUYECKON JUCCOLMALMM KUCIOT, LIEI0Yed U
COJICH; MOJIHBIE W COKpAlIEHHBIE YpaBHEHHUS pEaKUUi HMOHHOTO OOMEHAa; ypaBHEHUS
peaKkiuii, MOATBEPKAAIOIINX CYIIECTBOBAHNE IEHETUUECKOM CBSI3U MEXK/y BEIlleCTBAMHU
Pa3JIMYHBIX KIaCCOB;

PacKpbIBaTh CYIIHOCTb OKHCIUTENbHO-BOCCTAHOBUTEIbHBIX peakiui
MOCPEACTBOM COCTaBJICHUSI SJIEKTPOHHOI'O OaaHca 3TUX PeaKIuii;

MIPOTHO3UPOBATHLCBOMCTBA  BEHIECTB B 3aBUCUMOCTH OT MX CTPOCHHS;
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BO3MOKHOCTH TMPOTEKAaHHS XHUMHUYECKHX NPEBpAIICHUN TMoOcie TMpeABApPUTEIHLHOTO
00CYXJIEHUS C Tearorom;

BBIUMCIISITh OTHOCHUTEIBHYIO MOJEKYISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB;
MacCCOBYIO JIOJNI0 XMMHUYECKOT0 dJIeMEHTa Mo (popMyse COeTWHEHHS; MaCCOBYIO JOJIO
BEIIECTBA B PACTBOPE; MPOBOJUTH PACUEThl MO YPABHEHHIO XHUMHUYECKON PEaKIuu ¢
OIIOPOY Ha aJITOPUTM;

CJIeIOBaThIIpaBUIaM TIOJIb30BAHUSl XUMHYECKOM TOCyA0od M J1abOopaTOPHBIM
o0opyIoBaHMEM, a Tak)Ke MpaBWIaM OOpAaIICHHs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMU TIO BBITIOTHEHUIO Ja00PaTOPHBIX XUMHUECKHUX OTBITOB MO TOTYyYEHHUIO U
coOMpaHuIo Ta3000pa3HbIX BEMIECTB (AaMMHAaKa U YTJIEKUCIIOTO Ta3a);

NPOBOJIUTh PEAKIMH, TOATBEPKIAIONINE KAueCTBEHHBIM COCTaB Pa3IMYHBIX
BEIIECTB: PACIO3HABATH OIBITHBIM MYTEM XJIOPHUA- OpOMHI-, HOAMI-, KapOOHaT-,
dochar-, cummkar-, cynppar-, THIPOKCHI-HOHBI, KATHOHBI AMMOHHUS W HOHBI
M3yYEHHBIX METaJUIOB, TMPHUCYTCTBYIONIME B BOJHBIX pPAacTBOpPaxX HEOPraHMYECKUX
BEIIIECTB;

NPUMEHSATh OCHOBHBIC OIEpaIld MBICIHTEIFHOW NEATEIhbHOCTH — aHaIu3 |
CHUHTE3, CpaBHEHHE, O000OIIeHNe, CHUCTEeMAaTHU3alMIO, BBLIBICHHE  MPUYUHHO-
CIICZICTBEHHBIX CBSI3€ — JIJIsI M3yYCHHs] CBOWCTB BEIISCTB M XHMHUYCCKUX PEaKIIHIA;
€CTeCTBEHHO-HAYYHbIC METO/bI TIO3HAHUSI — HAOIIOIEHUE, U3MEPEHHE, MOJICITUPOBaHUE,
AKCTIIEPUMEHT (peasTbHBINA U MBICTICHHBIN ).
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TEMATHUYECKOE INTAHNPOBAHUE

Temarnueckoe MIaHUPOBAHUE U KOJTUYECTBO YACOB, OTBOAUMBIX Ha OCBOCHHUE KAXKI0M TeMbl yueOHOro mpeaMera « XuMusH»
denepanbHOM aNaNTUPOBAHHONW OCHOBHOW 00pa30BaTelIbHOM MPOTrpaMMbl OCHOBHOTO OO0IIero oOpa3oBaHUsi 0OydYarOIIUXCS C
3aJIepKKOM MCUXUYECKOTO Pa3BUTHS, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOUIMM pasnenoM denepaiibHOil pabodeil mporpamMmsl
yuyeOHOro rmnpeamera «XuUMHUS» OCHOBHOM 00pa30BaTeNbHOM MpOrpaMMbl OCHOBHOTO o0miero oOpaszoBanus. [Ipu sTom
Opranuzaius BpaBe camMa BHOCUTh MU3MEHEHHUS B COJAEP)KaHME M paclpeiesieHre Y4eOHOro marepuaia mo rogaM oOydeHus, B
NOCJIEIOBATEIbHOCTh M3YyYEHUsS TEM U KOJMYECTBO YACOB HAa OCBOCHHME KaXKJIOM TEMBbI, ONpe/eJICHUE OpraHu3aioHHbIX (HopM
oOyuenusi U T.N. OOOCHOBAaHHOCTH JITAHHBIX WM3MEHEHUH ompezaensercss BbIOpaHHBIM oOpa3zoBarenbHOM opranuzanuein YMK,
UHAUBUAYATbHBIMU TMCUXO(QU3NYECKUMHU OCOOEHHOCTSIMU KOHKpeTHbhIX oOywaromiuxcs c¢ 3IIP, cremneHbl0 OCBOEHHOCTH HMH
y4eOHBIX T€M, PEKOMEHIAIUSIMH 10 0TOOpY M aJlanTalyy y4eOHOro Marepuania no XMMUu, MpeAcTaBlIeHHbIMU B [loscHUTENbHON
3aMuCKe.

[Ipennaraem 2 BapuaHTa NMPUMEPHOTO TEMATHYECKOIO IJIaHMpOBaHMs A oOydaromuiicss ¢ 3[1P: nmepBbiil npenmonaraer
OCBOEHHE MPOTPaMMBI B MHKJIFO3UBHOM KJIACCE; BTOPOIl — B OTIEJIBHOM KJlacce.

1-it BapuaHT

Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMsI

8 KUIIACC
(2 4 B Henento, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpEMsI)
MpumepHbIe TeMbl, OcHOBHOEe coaepaHue OCHOBHbIE BUAbI AeATeNIbHOCTU
pacKpbiBalowWwme AaHHbIN pa3aen obyuatrowmxca

nporpammol,
M KONIMYECTBO YacoB,
OTBOAMMOE Ha UX U3y4eHue

Paznen 1.I1epBoHayaibHbie XuMuueckue nousiTus (20 u)
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Tema 1. XuMusl — BaKHas
06J1aCTh €CTEeCTBO3HAHUA U
NPAaKTUY€eCKOH JesTe/IbHOCTU
4eJioBeKa

(54)

[IpeaMeT XUMUU.*P0JIb XUMHUH B )KU3HU YesIOBEKA. XUMUSI B
cucTeMe HayK. MeTozbl TO3HAaHUS B XUMUM.*

Tena u BewecTBa. PU3nyeckue CBOMCTBA BELIECTB. ArperaTHoe
COCTOsIHMe BelllecTB. YucThle BellecTBa U cMecu. Cloco6bl
pasgenieHus cMeceil. Pusryeckre U XUMHUYeCKUe SBJIEHUS.
[IpyU3HAKHY U yCI0BUsI TPOTEKAHUSA XUMUYeCKUX peaKIuH.
3HaKOMCTBO C IpaBUJIaM{ 6€30MacHOCTH U NpUéMaMU paboThl B
XUMHU4YecKoH JJabopaTopuu.

JeMoHCcTpanuu

1. JlabopaTopHOe 060pyZ0BaHUE.

2. Pazin4yHble BUJbl XUMUYECKOU MOCYIbI.

3. O6pasiibl BEleCTB.

4. Crioco6nl1 pa3piesneHusi cMeced (puabTpoBaHue, BbITapUBaHUE,
JUCTUILIALMS, XpoMaTorpadus).

JlabopaTopHble U IPaKTUYECKHUE PaGOThI

JlabopamopHbie onbimbl:

OnucaHue GpU3NYECKUX CBOMCTB BEILIECTB.

PasznesieHre cMecH ¢ TOMOIIbIO MarHuTa.

IIpakmuueckue pabomol:

Ne 1. JlJabopaTopHOe 060pyA0BaHUE U TPUEMBI PaGOThI C HUM.
[IpaBuJja 6e3omacHoM paboThl B XMMHUYECKOM JJTabopaToOpHu.
Ne 2. OuncTKa 3arpsA3HEHHOM NOBAapPEHHOM conun
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PackpbIBaTh CMBIC/ U3yYaEMBIX OHATHH C TOMOLIBIO NeJjarora.

PackpbIBaTh poJib XUMHUH B IPUPO/JIE U XKU3HHU YeJI0BEKA, €€ CBSI3b C APYTUMU
HayKaMH.

Pa3snyaTh YMCThIE BEIECTBA U CMECH; OAHOPOHbIE U HEOJHOPO/IHBIE CMECH;

PaznnyaTh PpusnvecKue U XMMUYECKUE SIBJIEHUS C ONIOPOH Ha onpejesieHusl.

OnpefesiTh NPU3HAKU XUMHUUYECKUX PEAKLUN U YCI0BUS UX TPOTEKAHUS.

CnenoBaTh NpaBUJIaM M0JIb30BAHUS XMMHYECKOM OCY10H 1 1abopaTOPHbIM
060pyZI0BAHUEM, A TAKXKe IPaBUJIaM 00palleHUs] C XMMHUYECKUMHU Bellle-CTBaMU
B COOTBETCTBUH C MHCTPYKLMSIMHU 10 BBINOJHEHHIO TPAKTUYECKUX PAGOT MO/,
KOHTpOJIEM Ile/larora.

[l1aHUPOBATh U MPOBOAUTH XUMUYECKUH SKCIIEPUMEHT 110 U3YYEHUIO U
ONUCaHUI0 GU3UYECKHUX CBOMCTB BEIIECTB, CIOCOGO0B pas/iesieHUs cMecei
BellleCTB I10/] pyKOBOACTBOM IeJiarora ¢ o6cy/ieHueM NjiaHa paboThl.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HBIX 33/IaHUH U B ITpoliecce
HCC/Ie/0BaTeIbCKOM 1esTeIbHOCTH HayYHO-IONYJIIPHYIO JIUTEepaTypy
XUMUUYECKOT0 COZlepKaHUs, ClIpaBOYHble MaTepHUaJibl, pecypcbl UHTepHeTa noy,
PYKOBOJCTBOM €Aarora.

BoicTpanBaTbh pa3BépHyThble MUCbMEHHbIE U YCTHbIE OTBETHI C ONOPOH Ha
MH}OopMaIHIo U3 yieGHUKA U CIPAaBOYHBIX MaTepHasioB, IPaMOTHO
UCI0/1b30BaTh U3y4YeHHbIN MOHATUHHBIN aNlapaT Kypca XUMHUU



Tema 2. BemectBa
U XMMHYeCKHe peaKIuu
(154)

ATOMBI ¥ MOJIeKYJIbl. XUMUYeCKHe 3JIeMeHThl. 3HaKU (CHMBOJIbI)
XUMUYECKHUX 3/1eMeHTOB. [[pOCThIe U CJIOXKHbIE BEIECTBA.
ATOMHO-MOJIEKYJIIPHOE YUEeHHUe.

Xumundeckas popmyJia. BaeHTHOCTb aTOMOB XUMHUYECKUX
3JIeMeHTOB. *3aKO0H MOCTOSIHCTBA COCTaBa BellecTB.*
OTHOCcHUTe/IbHAast aTOMHasi Macca. OTHOCUTeJIbHAsl MOJIEKYJIsIpHast
Macca. MaccoBast J10J151 XHMHU4Y€eCKOro 3JleMeHTa B COeIMHEHU .
dusnyeckue U XUMUYECKUE SIBJeHUSA. XUMUUECKas peaKIiusl.
[Ipu3HaKHU U yCI0BHUS NPOTEKAHUS XUMHUYECKUX PEAKIIUH.
XuMHyecKre ypaBHeHHUsI.

Tunbl XUMUYECKUX peakui (coeAMHEHYS], pa3/I0KEeHMUS,
3aMelleHUs, 06MeHa).

3aKOH COXpaHeHHUs MacChl BEI[ECTB.

*M. B. JIoMOHOCOB — Y4€HBIH-3HIIUK/IONEAUCT.*

AemoHcTpauum

dusnyeckue sBJIeHUd (pacTUpaHUe caxapa B CTYIKe, KUIIeHHe U
KOH/IeHCcallusl BOJABI U T. 11.).

XuMuyeckue siBJeHUs (ropeHue CBeYH, pa3JioxKeH e caxapa,
B3auMO/leicTBHe cepHOM KHCJIOTHI C XJI0pUA,0M 6apus,
passioxkeHHe ruapokcua Meau(1l), B3anMoieicTBUe XKetesa ¢
cepoii, B3auMo/iecTBUe XKeJle3a ¢ pacTBopoM cosu meu(11)).
OnBIT, MUTIOCTPUPYIOLIUH 3aKOH COXpPaHEHHUsI MacChl.

Na6opaTtopHbie U NpaKTUYeckue pabotbl

JlabopaTOpHBIE ONBITHI:

[IpuMeps! pU3NUeCKUX sABJEHUH (IJ1aBJIeHHe BOCKa, TasgsHHe
JbJA).

[IpuMepbl XUMUYECKUX IBJEHUH (ITPOKAIMBAaHUE MeJHON
MPOBOJIOKY, B3aUMOIeCTBHE MeJIa C KUCJIOTOMH).

Mopeiv aTOMOB U MOJIEKYJI

MpakTnyeckan pabota N3 Mpu3HaKM NPOTEKAHMUA XMMUYECKUX
peaKkumi

Berunciennst

— OTHOCUTEJIbHON MOJIEKYJ/ISIPHON MacChl BELIECTB;

— MaccoBoM A0JIN XUMHW4Y€CKOr'o 3JIEMEeHTa I10 cl)opMyﬂe
COeJUHEHHUA.

[IpUMeHSITh eCTECTBEHHO-Hay4YHble METO/IbI IO3HAHUS (B TOM YHCIIE
Hab6JII0/JeHUE, MO/IeIMPOBAaHKE, IKCIIEPUMEHT) U OCHOBHBIE ONepaluu
MBIC/IUTEJIbHOH JIeITEIbHOCTH (CpaBHEHUE, KJIacCubUKaLUs) A1 U3yYEHHUsT
BellleCTB ¥ XMMUYECKHUX peakl Ml c ONOpoH Ha aJrOPUTM UJIU CXEMY.

PackpbIBaTh CMbIC/ U3y4aeMbIX MOHSATHIH U 3aKOHOB U IPUMEHSATD 3TH MOHATHSA
IIpY ONMCaHMH CBOMCTB BellleCTB U UX MpeBpallieHUi C 0NOpOoM Ha IJIaH U
KJII0UeBble CJI0Ba.

PasnnyaTh pusnyeckue U XMUMHUYeCKHe IBJeHUS, 06'bSICHATD UX CYLIHOCTb C TOUKU
3peHUs1 aTOMHO-MOJIEKYJISIPHOTO yYeHUsI C OOPOH Ha ollpe/ie/lIeHUs] U CXeMBbL

OnpezensiTb NpHU3HAKK XUMHYECKUX PEAKIMH, YCI0BUS UX TPOTEKaHUA.

O6BACHATD CYyIHOCTb PU3NUECKUX U XUMHUYECKHX sIBJI€HUH C TOYKU 3peHuUs
aTOMHO-MOJIEKYJIIPHOT'0 Y4eHUs C UCII0/Ib30BaHHEM BU3YyabHOU ONOPHI.

KnaccudunupoBaTh XMMHYecKHe peakLiMH (110 YUC/IY U COCTaBY pearupyoumx u
00pa3yoIUXCS BEUECTB) C ONOPOM HA CXEMBI.

CocTaBasATb GOpMyJIbl GMHAPHBIX BELIECTB [0 BaJIeHTHOCTH U ONpeJiesIsiTh
BaJIEHTHOCTb 110 popMyJiaM BellleCcTB € ONOPOM Ha aITOPUTM yueOHbIX
JeUCTBUM.

PaccTaBiaTh K03$OHUINEHTHI B YypaBHEHHAX XUMHUUECKUX PeaKLUH ¢ onopoit Ha
QJITOPUTM y4eOHBIX e HCTBUH.

CneznoBaThb NpaBU/IaM M0J1b30BaHUSA XMMHUYECKOM TOCY[01 U JTab0paTOPHbIM
060pyl0BaHUEM, A TaK>Ke TPaBUJIaM 00pallieHHs C BellleCTBaMU B COOTBETCTBUU
C UHCTPYKLMAAMHU 110 BbINOJIHEHHUIO JTA60PaTOPHbIX XMMHUYECKUX OIBITOB MO/,
KOHTpOJIeM Iefiarora.

Hcno/ib30BaTh NPU BbINOJHEHUH Y4eOHBIX 3alaHUH U B ITpoliecce
UCCJIeloBaTeIbCKOM JleATeIbHOCTH
Hay4HO-TONYJIAPHYIO JINTePaTyPy XMMHUYECKOI'0 COiepKaHus, CIpaBOYHbIe
MaTepuaJibl, pecypcbl MHTepHeTa oJ pyKOBOACTBOM Ne/iarora.

BbicTpauBaTb pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOH Ha
uHbOpMaLMIO U3 y4eOHHKA U CTIPAaBOYHbIX MaTepHaJIOB, TPAMOTHO
KCII0JIb30BaTh U3y4YeHHbIN NOHATUMHBIN anapaT Kypca XUMUU

Paspen 2. BaxkHeliline npeACcTaBUTe/IN HeopraHuieckux Bemects (30 4)
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Tema 3. Bosayx. Kucnopoga.
MoHaTne 06 okcuaax

(54)

Bozayx — cMech rasos. CocTaB Bo3ayxa.

Kucnopos — 3jieMeHT U IpocToe Bellie-

cTBO. 030H — *aioTponHas MoAudUKaus
kucaopoga.*HaxoxaeHue Kuca0poa B prupoe, usndeckre
Y XUMUYeCKHe CBOMCTBA (peaKI i OKHUC/IEHHs], TOPEHHE).
Ycs10BUSI BOSHUKHOBEHHUS U IpeKpalleHus ropenus. [loHsTue
00 OKCHUAX.

*Crnoco6bl MOJIyYeHUs1 KUCJI0pOoAa B 1abopaTOpUM U
npoMbliIeHHOCTH. * [IpuMeHeHue Kucaopoaa. Kpyrosopor
KHCJI0pOoJia B IPUPO/e.

*TensioBoM 3P PeKT XUMUYECKON peaKI[UU, TIOHATHE O
TePMOXUMHUYECKOM ypaBHEHUH, 3K30*- U 9HA0TEPMHUYECKUX
peaKLusX.

*TonsinBo (HedTh, yrosb U MeTaH). 3arpsi3HeHHe BO3/yXa,
Croco6bl ero Npei0TBpalleHus. YcuaeHre NapHUKOBOI0
addexTa, pa3pylieHre 030HOBOI'O CJI0S.*

AemoHcTpauumn

BsaumogeiictBue pocdopa, cephl U KeJjie3a ¢ KUCT0POJ0M
(BO3MOKHO MCII0JIb30BAaHUE BHU/IEOOIBITOB).
OnpesiesieHUE COlepKaHUS KUCIOPO/a B BO3/YXe.
OnBbITHI, IEMOHCTPHUPYIOLIME YCJI0BHSI BOSHUKHOBEHUS U
MpeKpalleHs TOpeHUsl.

Na6opaTtopHbie U NpaKTUYeckue pabotbl
JlabopaTOpPHBIH OIBIT:

O3HakoMJIeHHe ¢ 06pa3LaMH OKCH/IOB.
[IpakTHyeckas paboTa:

Ne 4. [TosiyyeHue KUCI0pPOAA, U3Y4YEHHUE ero CBOMCTB.

Boruucienus
— MOJIEKYJIIPHOM MaccChl KUCJIOPO/JA ¥ 030HA HA OCHOBaHUU
ATOMHOM MacCbl XUMHY€ECKOT0 3JIEMeHTa
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PackpbIBaTh CMBIC/I U3yYAEMBIX IIOHATHH U IPUMEHSATb 3TH NOHATHUS IPU
ONUCAHUHU CBOMCTB BELIECTB U UX PeBPAILEHUH C HCI0JIb30BAHUEM ONOPHBIX
CJIOB U KJIULLIE,

XapakTepu30BaTh (OMUCHIBATB)C ONOPOU HA NIAH, CXeMY, KDAMKYIO 3aNUCh
COCTaB BO3/yxa, HU3HUYecKHe U XU-MUYeCKHe CBOMCTBA KUCI0PO/ia, CIOCOOI
€ro NoJlyyeHus, IpUMeHEeHNEe U 3HaYEHUE B IPUPOJIE U XKU3HU YeJI0BEKA.

CpasHusamb peakyuu 2opeHust U Med1eHHO20 OKUCAEHUS C IPeJBapUTeIbHbIM
06CyKJeHreM MapaMeTpPOB CPaBHEHMUSI.

Co6upaTb NPUGOPHI /15 TOJTyYEHHUST KUCI0POa (BBITECHEHHUEM BO/bI U
BO3/yXa).

Pacrio3HaBaTh ONBITHBIM MYTEM KHUCJI0POJ N0/, KOHTPOJIEM IleAarora.

HWcnosib30BaTh XMMUYECKYI0 CUMBOJIMKY AJ1s1 COCTaBJIeHUsI GOPMY.JI BELL|eCTB,
MOJIEKYJISIPHBIX ypaBHEHUH XUMHUYECKUX PEAKLUH C yYaCTHEM KUCJI0PO/a.

OO6BACHATD CYLHOCTb 3KOJI0IMYECKHUX NTP06JieM, CBI3aHHbIX C 3arpsA3HEHUEM
BO3/yXa.

CnenoBaTb NpaBu/iaM 6e30macHoOi paboThl B 1a60paTOPHUU NPH UCI0JIb30BAaHUHU
XUMHYECKOH Mocyibl 1 060pyA0BaHUS I10J] KOHTPOJIEM I1€JIarora, a Takxe
IpaBMJIaM 06pallieHHs C TOPIOYUMH BellleCTBaMH B ObITY.

H]IaHl/IpOBaTb U OCYIIEeCTBJIATH Ha NPAKTUKE XUMUYECKHEe 3KCIIEPUMEHTBI,
NPOBOJUTH HAbJIIO/IeHUs], Ie/IaTh BBIBOAbI 110 pe3y/IbTaTaM IKCIIepUMeHTa MoJ,
PYKOBO/ICTBOM Ileiarora.

YdacTBOBaTh B COBMeCTHOU paboTe B rpyIIle.

Hcnosib30BaTh NPU BLINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoliecce
UCCJIeloBaTebCKOM JIeATeIbHOCTH HayYHO-NONYJIAPHYIO JIUTepaTypy
XMUMUYECKOT0 COZleprKaHHs, CIpaBOYHble MaTepHasbl, pecypcbl MHTepHeTa oz
PYKOBOJCTBOM leZiarora.

BeicTparBaTh pa3BEépHyThIE MMCbMEHHBIE U YCTHBIE OTBETHI C OIOPOH Ha
uHdopMaryio U3 yye6HUKa U CIPaBOYHbIX MaTepHasIOB C ONOPOH Ha ILJIaH,
IPaMOTHO UCI0JIb30BaTh U3y4YeHHbIN NOHATUHWHBIN annapaT Kypca XAMUU



Tema 4. Bogopoga.
I[ToHATHE 0 KUCJIOTAX U COJISAX

(54)

Tema 5. KosimuecTrBeHHBbIE
OTHOIIEHHUS B XUMUH
(44)

Bopopos — asieMeHT U TpocToe BelecTBo. HaxoxxeHue B
npupoze, Gu3nyecKre U XUMHUYECKHE CBOMCTBA (Ha mpuMepe
B3aUMO/IEMCTBUS C HEMETA/VIaMU U OKCHU/JJAaMU METAJIIOB),
NpHYMeHeHHue, *Cr1oco6bl NoJyyeHUs.*

[ToHATHeE 0 KHUCI0TaX U COMAX.

AemoHcTpauumn

[TosiyyeHue, cobupaHUe U pacno3HaBaHKe BOJ0Poa.
l'openue Bogopoaa.

B3aumojeiictBue Bogopoja c okcuioM Meau(11).

Na6opaTtopHbie U NpaKTUYeckue paboTbl
JlabopaTOpHBIH OMBIT:

B3auMoieficTBHE KUCIOT C MEeTa/IJIaMH.
[IpakTHyeckas paboTa:

Ne 5. [ToryyeHue BOAOPOAA, U3YYEHUE eT0 CBOMCTB.

Boiuuciaenust
— MOJIeKyJIHpHOI‘/Jl MaccChI BellileCTBa Ha OCHOBAHHUH aTOMHOH
MaCChbl XUMUYECKUX 3JIEMEHTOB

KosmyecTtBo BemecTBa. MoJsib. MoJisipHag Macca. 3akoH
ABorazipo. MosisipHbIit 06 €M ra3oB. Pac4éThl M0 XUMHUYECKUM
ypaBHEHUsM.

JleMoHCcTpanusa
06pasLbl BeLecTB KOJIMYECTBOM 1 MOJIb.

Berunciennst

— 06'B€Ma, KOJIMYECTBA Bell|eCTBa ra3a 110 ero U3BeCTHOMY
KOJINYECTBY BellleCTBA UJIK 06BEMY;

— 06'BEMOB ra3oB 10 YpaBHEHHUIO peaKI[M1 Ha OCHOBE 3aKOHA
00'bEMHBIX OTHOIIIEHUH Tra30B
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PackpbIBaTh CMBIC/I U3yYAEMBIX IIOHATHH U IPUMEHSATb 3TH NOHATHUS IPU
OMMCAHUHU CBOMCTB BELIECTB U UX NpeBpalleHHH.

XapakTepu3oBaTh (ONUCHIBATh) GU3UUECKHE U XUMUUYECKHE CBOMCTBA BOAOPOJA,
CI0COGBI €ro NoJIy4YeHHs], IPUMEHEHUE C OI0POH Ha MJIaH, KPaTKY!o 3aIlUCh,
CXEMY.

Co6upaTb IpUGOP AJIsA OJLYYeHHUs BOAOPOAA C UCII0Ib30BaHUEM BU3YaIbHON
OMOpHI

Hcnosib30BaTh XMMUYECKYH0 CUMBOJIMKY /LISl COCTaBJIEHUsI GOPMYJI BELIECTB,
MOJIEKYJ/ISIPHBIX yPaBHEHUH XMMUYECKUX PEAKLUH C yYacTHEM BOAOPOJA C
OIIOpPOM Ha aJITOPUTM.

CnenoBaTh NpaBUIaM 6e30macHON paboThl B TJaGOpaTOPUH NPU UCTI0JIb30BaHUU
XUMHYECKOU NMOCY/Ibl U 060PYAOBaHHUS 10/, KOHTPOJIEM NEJAT0ra., a TAaKKe
npaBu/IaM 00palieHHUs C TOPIOYHUMHU BELIECTBAMHU B ObITY

[11aHUPOBATh U OCYLIECTBJISTh HA MPAKTHKE XUMUYECKHE 3KCIIEPUMEHTH,
HPOBO/JUTh HAGJIIO/IEHUS, [IE/IaTh BBIBOAbI [0 PE3YJIbTATaM 3KCIIEPUMEHTA MO/
PYKOBOJICTBOM ITe/larora c 00Cy>kieHueM IJIaHa paboThl, C CIIOb30BaHUEM
KJ/IHU1Ie.

Y4dacTBOBaTh B COBMeCTHOM paboTe B rpymiIle.

HJIaHl/IpOBaTb U OCYIIECTBJIATb Ha NPAaKTUKE XUMHUYECKHEe IKCIIEPUMEHTDI,
MMPOBOAUTH Ha6JI}O,[[6‘HI/IH, AeJ1aTb BbIBO/JbI I10 pe3yJ/ibTaTaM 3KCII€epHUMEHTa.

Y4acTBOBaTh B COBMeCTHOU paboTe B rpyIme

PackpbIBaTb CMBIC/ U3y4aeMbIX MOHATUH U IPUMEHATDb 3TH NOHATHSA, a TAKXKe
M3y4eHHble 3aKOHbI U TEOPHUHU JJIs PellieHUs pacyéTHBIX 33124 C IIOMOLIbIO
nejarora.

BBbIUHCIATB MOJIIPHYIO Maccy BellleCTB; KOJIMYeCTBO BellecTBa, 00'bEM rasa,
Maccy BellleCTBa C OIOpo Ha o6pasel;, Ha GOpMY.JIb;

[IpoBOAUTE pacyéThl IO ypaBHEHUAM XMMHUYEeCKUX PeaKL Ui ¢ OITOpoi Ha
o6paseL, aJITOPUTM y4e6OHBIX e ICTBUN: KOJIMYeCTBa, 06'bEMA, MacChl BelllecTBa
10 U3BECTHOMY KOJIMYECTBY, 00 bEMY, Macce peareHTOB HJIU IIPOYKTOB
peakIuH.

BbicTpauBaTb pa3BépHyThle MHCbMEHHBIE U YCTHbIE OTBETHI C ONIOPOH Ha MH-
¢dopmanuio U3 yye6HMKA U CIPABOYHBIX MaTepHasoB, TPAaMOTHO UCI0/1b30BaTh
V3y4YeHHbI! NOHATUMHBIN aNnapaT Kypca XMMHUU C IOMOIIbIO [lefjarora.



Tema 6. Boga. PacTBopbl.
IoHAaTHE 06 OCHOBAHUAX

(54)

Bopa, ee cocTas, cTpoeHue, MoJieKyJibl. PHU3uyecKre CBOMCTBA
BOZbl. *AHA/IN3 U CUHTE3 — METO/bl U3yYEHHUsI COCTaBa BOAbL*
XUMHYeCKHe CBOMCTBA BO/bI

(pa3noxeHue, peaKLUM C HATPUEM, OKCUJ,OM KaJbIiysl, OKCUAOM
cepsl IV.

CocTaB ocHOBaHHUM. [IoHsATHE 06 MHAMKATOPAX.

*Bopa kak pacTBopuTeJib.* PacTBopbl *PacTBOpHUMOCTb
BelIEeCTB B Boje.*

*HacbllleHHbIE U HEHAChIILleHHbIe PAacTBOPbL * MaccoBasi 10Jist
BelllecTBa B pacTBODe.

*PoJib pacTBOPOB B IPUPOJIE U B XKU3HU YesioBeka. KpyrosopoT
BO/Ibl B pUpo/ie.*3arpsa3HeHre NpUPOAHbIX BoJ. OxpaHa

Y 0YMCTKa NPUPOJHBIX BOJ,

AemoHcTpauumn

JJIeKTPOJIU3 BOJbl; CHHTE3 BOJbI; B3aHMO/JeHCTBHE BO/bI C
MeTas1amMu (Na, Ca) (BO3MOKHO HCII0/Ib30BaHUE
BH/leOMaTepHasoB).

PacTBopeHHe Bell|eCTB € pa3JIMYHON PaCTBOPUMOCTBIO.
HccnenoBanye pacTBOPOB KUC/IOT U Lijes1odel ¢ TOMOILbI0
WHAWKATOPOB.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

[IpakTHyeckas paboTa:

Ne 6. [IpurotoBJieHHe PaCTBOPOB C OIpe/ieIEHHOW MacCOBOM
JloJIel pacTBOPEHHOTO BellleCTBa.

Boeruncienns
— C HCI0JIb30BaHUEM MOHSATUS «MaccoBasi [j0JisI BELECTBA B
pacTtBope»
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PackpbIBaTh CMBIC/I U3y4aeMbIX TOHATHI U IPUMEHSITh 3TH NOHSATHUS IPU
OMKCAaHUY CBOMCTB BELIECTB U UX MPEBpalleHH# C OMOIIbIO0 efarora.

XapakTepu3oBaTh GU3NUECKHE U XUMHUYECKHE CBOMCTBA BO/IbI, €€ POJIb KaK
pacTBOPHUTEJIS B IPUPO/HBIX IPOLIECCAX C ONIOPOM Ha MJIaH U CXEMY.

CocTaBJIITh ypaBHEHUS XUMHUYECKUX PEeAKIMH C y4acTHEM BO/JbI C OIOPOY Ha
CXEMY.

OGBSACHATD CYLIHOCTh 3KOJIOTMUYECKHX NTPOGJIEM, CBSI3aHHBIX C 3arpsiI3HEHUEM
HPUPOAHBIX BOJ, CIIOCOGBI OUHUCTKU BOJIbI OT IPUMECEH, MEPHI 110 OXPaHE BO/,
OT 3arpsi3HEeHMUs 0CJIe IPEJBAPUTENBHOTO CTPYKTYPHUPOBAHUS MaTepyaJa.

[1J1aHUPOBATh U OCYLIECTBJSATD HA IPAKTHUKE XUMHUUYECKHE IKCIIEPUMEHTHI,
HIPOBO/AUTH HAGJIIO/IEHHS, JIe/IaTh Bbl-

BO/IbI 110 Pe3yJIbTaTaM 3KCIepUMEHTA 110/; KOHTPOJIEM Nearora,
UCI0JIb30BAaHUEM KJIHILE.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JaGoOpaTOPUH MPU UCTOJIb30BAHUMU
XUMHYECKOH MOCY/1bl U 060PYA0BaHUS 10/] KOHTPOJIEM NIE€J]arora.

HpOBOL[l/ITb BbIYHCJIEHHA C IPUMEHEHHUEM ITOHATUA «MaCcCoBad [0Jid BellleCTBa B
pacTBope» c onopoi Ha GOPMYJIbL

Hcnosib3oBaThb IPpH BbINIOJIHEHHUH y‘-Ie6HbIX 3aaa1-mf/’1 U B IIporecce
UCCJIe/I0BATENbCKOH JIeITEIbHOCTH HAYYHO-TTONYJ/IIPHYIO JIMTEPATypy
XUMHYECKOTO COJIEPXKAaHMUs, CIPAaBOYHbIE MaTepHaJibl, pecypchl MHTEpHeTa
[10Ji, pyKOBOJACTBOM I1eJiarora.

BeIcTpanBaTh pa3BépHyThIe MMCbMEHHbBIE U YCTHBIE OTBETHI C OIOPOH Ha
MHPOpPMALMIO U3 yieGHUKA U CTIPaBOYHBIX MaTePHAJIOB, FPAMOTHO
MCI0JIb30BaTh U3yYeHHBIN NOHATUHHBIN aNnapaT Kypca XMMHH 110CJIe
Ipe/IBApUTEJbHOr0 CTPYKTYPUPOBAHHUS MaTepHraia



Tema 7. OCHOBHBIE KJIACChI
HeopraHu4ecKux
coeIUHEeHUI

(11 4)

Knaccudukanys HeopraHuyecKux CoeJUHEHUH.

OKcuzbl: COCTaB, KJIaccupukalus (OCHOBHbBIE, KUCIOTHBIE,
*aMdoTepHble, Heco/Ie00pa3yolMe Ha IPUMEpPe OKCHJA
yraepoja Il n okenaa asota Il, HomeHkaaTypa. [lonyyeHue*
OKCH/IOB (B3aMMoencTeue ¢ BOAOM, KNCA0TamM, Lesodamu).
OcHOBaHUS: COCTaB, KJaaccudukanus (Le049u 1
HepacTBOPHUMble OCHOBaHUS), HOMEHKJIATYpa.

KucnoTsl: cocTas, kJaccudUKaLusi, HOMEHK/IATYpa, GU3UUeCKUe
Y XMMHYeCcKHUe CBOMCTBA (B3aUMO/JEeCTBHE C OCHOBHBIMHU
OKCHJIAMHU COJISIMU Ha IPUMepPE COJISTHOW U CEPHON KUCJIOT),
*crnoco0Obl nmoJydeHus.* Psii ak THBHOCTH METAJLJIOB.

Conu (cpeiHUE): HOMEHKJIATYPA, *cnoco6bl moy4eHUs*,
B3auMo/iefcTBUe coslel ¢ MeTasllaMU, KUCTIOTaMy, 11leJ104aMU U
COJISIMH.

'eHeTHYeCKasi CBSI3b MeX/1y KJIacCAMU HEOPTraHUYeCKHUX
coepuHeHUH. ['eHeTHYeckre pafbL [loHsATHE 06 aMbOTEePHBIX
FUJIPOKCU/IAX Ha IpUMepe [IMHKA U a/IIOMUHUsA. XUMHYeCcKue
CBOICTBA - B3aUMO/IEUCTBUE C KUCJOTAMHU M LIeJI0YaMHU.
PasnoxeHue npu HarpeBaHUU.

AemoHcTpauumn

06pa3sibl HeOPraHUYeCKUX BelleCTB Pa3/IMYHbIX KJIaCCOB.
BsaumopeiicTBue pacTBopa CepHOM KHCIOThBI C OKCUJIOM
menu(Il).

Peaknusa HeHTpau3anuu.

BbITecHeHue 0lHOTO MeTaJ/l/1a APYTUM U3 PAacTBOpPaA COJIH.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

JlabopaTOpHBIE ONBITHI:

B3auMo/ieficTBHE KMCJIOT C MeTa/IJIaMH.

[losyyeHne HepacTBOPUMbBIX OCHOBAHUM.

B3auMogelicTBre HepaCTBOPUMBIX OCHOBaHUH C KUCJIOTaMH.
PazsnoxeHnue rugpokcuga Meau(1l) npu HarpeBaHUM.
[IpakTHyeckas paboTa:

Ne 7. PemreHre akciepuMeHTa/IbHBIX 337124 110 TeMe « OCHOBHbIe
KJ1acCbl HEOPTaHUYeCKUX COeIMHEHUM».

Berunciennst
— 10 ypaBHEHUSIM XUMHUYEeCKHUX PeaKIui

OrnpeiesieHre OCHOBHBIX KIIACCOB HEOPTaHMYECKUX COCIMHEHHUH 10 Ia0JIoHY.
CocrapjieHHe cXeM CTPOCHHSI OCHOBHBIX KJIACCOB HCOPTaHUYECKUX COCAMHCHHUH Ha
OCHOBE OIIPEJICNICHHS.

CocragieHre (opMyIT OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COCMHEHHIT U Ha3bIBAHUE
UX 110 MEXK/IyHAPOAHOH M TPHBHAILHON HOMEHKJIATYPE C HCIOIB30BAaHUEM
olpe/ieieHUs U TaOIUIbI PACTBOPUMOCTH.

KnaccudunupoBaHye H3ydaeMbIX BEIECTB [0 COCTaBY H CE0UCMEaM C OOPON Ha
OIIpEe/ICIICHHUS, CXEMBI M TAOJIUILYy PACTBOPUMOCTH.

CocrapieHre TaOIHIbl TCHETHUECKHX PAIOB U cXeMbl «I eHeTHYecKas B3AUMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHHUYECKHUX COCTHHEHHI MO/l PyKOBOJICTBOM IEIarora.
TIporHo3upoBaHHe CBOMCTB BEIIECTB HA OCHOBE OOLIMX XMMHYECKUX CBOMCTB
M3YYEHHBIX KITACCOB, TPYIIT BEIIECTB, K KOTOPHIM OHH OTHOCSTCS C HCITOJIb30BaHUEM
cxeMmbl « eHeTHYecKasi B3AMMOCBS3b OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
COEIMHEHUI IOl PYKOBOJICTBOM IIEIarora.

CocrapiieHre MOJICKYJISIPHBIX YPaBHEHUH PEakKiyii, HUTFOCTPUPYIONIMX XUMHUUYECKUE
CBOIICTBA N3YUYEHHBIX KIIACCOB U CNOCOObI NONYYeHUs BEIIECTB U3Y4EHHBIX KJIacCOB,
TPYIII, a TAKXKE MOATBEPIKAAIONINX TeHETHIECKYIO B3aHMOCBSI3b MEX/Y HUMH, C
OIOpO#t Ha BepOaIbHYIO CXEMY B KaueCTBE 3PUTEIBLHOMN OIOPHI.

CocrapiieHre MOJICKYIISPHBIX YPAaBHEHHUI PEakInii 10 CXeMaM C MPeABapUTEIbHBIM

00cyXJIeHHEeM BBIOOpa pearupyronx BemecTB.
BeIunciieHre M0 ypaBHEHUSIM XUMHYECKUX PEakiiii KolMnuecTBa, 00bEMa, Macchl
BELIECTBA [0 KOJIMYECTBY, 00BEMY, Macce peareHToB WM IPOAYKTOB PEaKIMH II0
AIITOPHTMY.
IInaHupOBaHKE M OCYLICCTBICHUE Ha MPAKTHKE XUMHYECKOr0 SKCIIEPHMEHTA U
HaOMIOCHHUS TIOX PYKOBOACTBOM YUHUTEIIS.
DopMyTHpOBaHKE BBIBOIOB II0 PE3yJIbTaTaM KCIEPUMEHTA C UCIIONIB30BaHUEM
OTOPHBIX CJIOB.
DopMyIHpOBaHKE C MOMOLIBIO [IEAArora 1 BEIIIONTHEHNE NpaBui Oe30macHoil paboTsl B
71a00paTOPHH HPH UCTIONB30BAHIN XUMHYECKO# TTOCYIBI B 000PYIOBaHHSL.
Vcnonp30BaHue MPHU BBINOIHECHHN YUeOHbBIX 3aJaHMH U B IIPOLIEcce
HCCIIeJOBATENBCKON JEATEIbHOCTH HAYIHO-IIOMYIISIPHOI JIUTEPATyPhl XUMHIECKOTO
COIepIKaHMs, CIIPABOYHBIE MaTepUasl, pecypchl IHTepHeTa, ocyliecTBICHHE BEIOOpa
HOJ PYKOBOJCTBOM IEarora.
BricTpanBanue pa3BEPHYTHIX MICBMEHHBIX U YCTHBIX OTBETOB C OIOpOIl Ha
nHpOpMALHIO U3 y4eOHHKA H CIIPABOYHBIX MaTEPHAIIOB, PAMOTHOE HCIIOIb30BAHHE
H3Y4EHHOTO MOHATHHHOrO ammapaTa Kypca XHMHH C UCIIONb30BaHHEM IUIAHa,

OIOPHBIX CJIOB, AITOPHTMA.

Pazpen 3. [lepuoanyeckuii 3aKkoH u [lepuogudeckas cucreMa XMuMH4Yeckux 3j1emMeHToB /I. . MeHaeneeBa.
CtpoeHue aToMOB. XUMHU4ecKas cBsA3b. OKHUC/INTE/IbHO-BOCCTAaHOBHUTE/IbHbIE peakuuu (15 4)
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Tema 8. Meproguuecknii 3aKoH 1
MNepuoanyeckana cucrema
XUMMUYECKUX 3/1IeMEHTOB

A. U. Menpene-esa. CrpoeHue
aroma (7 4)

[TepBble NONBITKY KJIaCCUPUKAIIUU XUMHUYECKUX 3JIEMEHTOB.
[ToHsATHE O rpynnax CXOAHbBIX 3JIEMEHTOB (II€JIOUHbIE U
11eJI0YHO3€eMeJIbHbIE METaJLIbl, TaJIOTeHbl, THEPTHBIE ra3bl).
*J1eMeHTbl, KOTOpble 06pa3yIoT

amMdoTepHble OKCUABI U THPOKCUABL*

[Teproaudeckuit 3akoH U [lepuogu-yeckas cuctemMa
XUMHYeCKHUX 3/1eMeHTOoB [l. . MeHeneeBa. [lepuo/bl, rpyIibl,
noarpynmnsl. PrUsrdyeckrui CMbIC/ NOPSAAKOBOr0 HOMepa
3JleMeHTa, HOMepOB [lepro/ia U TPYIbI.

CtpoeHHe aToMOB. COCTaB aTOMHBIX f1/€P.
*W3oTonbl.*d1eKTpoHbl. CTpoeHHe 3/JIeKTPOHHBIX 060J1049€K
aToMOB NepBbIX 20 XUMHUYECKUX 3/1eMeHTOB [lepuoanyeckoit
cuctembl /I. U. MeHpeneeBa.

XapaKTepUCTHKa XMMHUYECKOT0 3JIEMeHTa [0 ero MoJIOXKEHHUIO B
[epuoauyeckoii cucreme /. . MenzeeeBa.
*3aKOHOMEPHOCTH U3MEHEHHSI CBOUCTB 3JIEMEHTOB MaJIbIX
MepruoJ0B U I'VIaBHbIX NOATPYIII B 3aBUCUMOCTH OT aTOMHOI'O
(mopsiakoBOro) HoMepa.*

*3naueHue [lepuoauveckoro 3akoHa u [lepuoaudeckou
CUCTEMbI XUMUYECKHX 3JIEMEHTOB [JId Pa3BUTUA HAYKU U
npakTuku. /[l. U. MeH/iesleeB — y4Y€HBIH, Telaror U rpaJjaHuH.*

AemoHcTpauumn

KopoTkonepuoiHas v JJIMHHONIepUOUAHasA GOPMbI
[Teproauyeckoi cUCTEMbI XUMUYECKUX 3JIEMEHTOB

. 1. Mengeneesa.

O3HakoMJIeHHe ¢ 06pa3laMy MeTaJlJIOB U HEMETaJlJIOB.

Na6opaTtopHbie U NpaKTUYeckue paboTbl

JlabopaTOPHBIH OIBIT:

B3auMogelicTBHe T'HAPOKCHAA [UHKA C paCTBOPAMU KHCJIOT U
meJioyen
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PackpbIBaTh CMBIC/ IEPUOAUYECKOrO 3aKOHA [10/] PyKOBO/ICTBOM Ile/iarora.

[ToHMMaTh CyLECTBOBAHHE NEPUOJUUECKOH 3aBUCMOCTH CBOHCTB XHUMHUY€ECKUX
3J1IeMeHTOB (M3MeHeHMe PaiuyCOB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX
COeIMHEHUH OT I0JI0XKeHUS B IepUOJUYeCKOM cCUCTeMe U CTPOeHHUs aToMa C
MCI0JIb30BaHUEM CXeM U Tab.JIuL.

YcTaHaBNIMBaATh CBA3b MeX/Y M10JI0XKEHHWEM 3JIeMeHTa B IepUOAUUeCcKOH cucTeMe
Y CTPOEHHEM ero aToMa (CoCTaB U 3apsij, f/pa, o6llee YUC/I0 3JIeKTPOHOB U
pacnpefiesieHre UX 110 3JIeKTPOHHBIM CJI0SIM) 10 06pasLy.

[IporHo3upoBaTh XapaKTep U3MeHeHHs1 CBOMCTB 3JIEMEHTOB U UX COeJUHEHUM 110
rpynnam u nepuojam Ilepruosnyeckoit cHCTeMBbI C TOMOLIIbIO [Te/jarora.
XapakTepu30BaTh XMMHUYeCKHe 3/1eMeHThI [TepBbIX TPEX IEPUOAOB, KaJlusl,
KaJIblYs 10 UX nosioxkeHuIo B [lepuoguyeckoii cucteme /Jl. . MeHjesieeBa.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JaGoOpaTOPUHU MPU UCTT0JIb30BAaHUHU
XUMHUYeCKOU nocy/ibl U 060pyZ0BaHHs IO/, KOHTPOJIEeM Nejarora.

BoicTpanBaTh pa3BépHyThle MNUCbMEHHbIE U yCTHbIE OTBETHI C ONIOPOM Ha
MH}OopMaIHIo U3 yieGHUKA U CIPAaBOYHBIX MaTepHaIoB, TPaMOTHO
MCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN alapaT Kypca XMMHU 110cJ1e
CTPYKTYpPUPOBaHUSI MaTepHasa C UCII0JIb30BaHUEM KJIUILE.

HWcnosib30BaTh NpU BbINOJIHEHUH YUeOHBIX 3a/JaHUM TEKCThI yyeOHUKa Iocjie
CTPYKTYpPUPOBaHUSI MaTepHasa, CipaBoYHble MaTepualsl ([lepuoanyeckyto
CHUCTeMy XUMUYecKUX 371eMeHTOB /I. U. MeHiesieeBa, TabIM1Ly pacTBOPUMOCTHU
KHUCJIOT, OCHOBAHUM U CcoJiel B BOJiE, 3JIEKTPOXUMUYECKUH psJl HANPsKeHU I
MeTaJlJIoB).

Hcno/ib30BaTh NPU BbINOJHEHUH Y4eOHBIX 3alaHUH U B ITpoliecce
UCCJIeloBaTeIbCKOM JleITeIbHOCTH HayYHO-NONYJIAPHYIO JIUTepaTypy
XMUMUYECKOT0 COZiepXKaHHUs, CIpaBOYHble MaTepuaJlbl, pecypcbl MHTepHeTa nog,
PYKOBOJCTBOM IleZiarora



Tema 9. Xumunuyeckas cBA3b.
OKUCAUTENbHO-
BOCCTaHOBUTE/NIbHbIE peaKLuun
(84)

9 KUIACC

*DJIEeKTPOOTPHULATENbHOCTL* aTOMOB XUMUYECKUX 3JIEMEHTOB.
XuMU4YecKasi CBsI3b (MOHHasI, KOBaJIEHTHAs MOJISIpHAst U
KOBaJIeHTHas1 HEMOJISIpHasi ).

CTeneHb OKUC/IEHUS.

OKUCIUTENBHO-BOCCTAaHOBUTE/IbHBIE peakiiuu (OBP). [Ipouecchr
OKHCJIEHUS] U BOCCTaHOBJIeHUS. OKUCIUTENU U BOCCTAHOBUTEJIH.

AemoHcTpauumn
OKUCIMTENbHO-BOCCTAHOBUTE/IbHBIE PEeaKI|UU: TOpeHue,
peakiL Uy pasJyioKeHus, CoOeJUHEHUS

(2 4 B Henemo, Bcero 68 4, u3 HUX 4 94 — pe3epBHOE BPEeMsI)

PacKpbIBaTh CMbIC/ U3y4aeMbIX MOHSATHH M0/, PYKOBO/ICTBOM I1€/1arora.

OnpezensiTb BUJ XUMUYECKOH CBSI3U B COEIMHEHUH C UCI0JIb30BAHUEM CXEM.

OnpezensiTh CTENEHb OKUCJIEHUS] XUMUYECKOT0 3JIeMeHTA 10 GpopMyJie ero
CO€JIMHEHUS C UCI0JIb30BAaHUEM AJITOPUTMA.

OnpefenisiTh 3/71EMEHT (BELECTBO) — OKUCIUTEJIb U 3JIEMEHT (BELIECTBO) —
BOCCTAaHOBUTEJIb.

OGBSACHATD CYLIHOCTb POLECCOB OKUC/IEHUSI U BOCCTAHOBJIEHUS.

CocTaBJIAATh 3/1eKTPOHHBIHN 6aJlaHC € YYETOM YMC/Ia OTAAHHBIX M IPUHATBIX
3JIEKTPOHOB.

CoCTaBJIsITh ypaBHEHHE OKUCJIUTEIBHO-BOCCTAHOBUTE/IbHON PEeaKIMH M0
aJITOPUTMY pa36opa OKUCIUTENbHO-BOCCTAHOBUTEIBLHOM peaKI M.

Hcnosib30BaTh NPH BHINOJHEHUH YYe6HBIX 33JaHUH TEKCTHI y4eOGHUKA I0CIIe

CTPYKTYpUPOBaHUsI MaTepHasa, ClipaBoOYHble MaTepUasbl (epUoJUYeCKyI0
CUCTeMy XMMUYecKUX 371eMeHTOB /I. U. MeHiesieeBa, Tab/I1M1ly pacTBOPUMOCTHU
KHUCJIOT, OCHOBAaHUM U coJiel B BOZle, 3JIeKTPOXUMUYECKUH psij| HANpsKeHUH
MeTaJlJIoB).

MpumepHbIe TeMbl,
pacKpbiBaloLme AaHHbIN pasgen
nporpammni,

W KO/IMYECTBO YacoB, OTBOAUMOE
Ha UX U3yyeHue

OcHOBHOEe coaepXaHue

OCHOBHblE BUADbI AeATeNbHOCTU
obyualowmxca

Pasge 1. BemecTBo M XUuMu4yeckye peaknuu (17 4)
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IloBTOpEHUE U YTJIYG/IEHHE
3HaHUI OCHOBHBIX Pa3jeJioB
Kypca 8 kjacca

(54)

[Tepuoaudeckuit 3akoH. [leproguyeckas cucTeMa XMMHUYECKUX
asnemeHTOB /I. . MeHgeieeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHU
B U3MEHEeHUH CBONCTB XMMHUYeCKHUX 3J1eMeHTOB [IePBBIX TPEX
[IepUO/I0OB, KaJIUd, KaJbLUA U UX

coeIUHEHUH B COOTBETCTBUHU C [10JI0KEHUEM 3JIEMEHTOB B
NeproANYecKoM cUcTeMe U CTPOEHHEM X aTOMOB.
Knaccudukanus u HoMeHK/IaTypa HeopraHU4ecKHX BellecTB
(mexxayHa-poAHas ¥ TpUBHAJIbHas1). XMUMHUYECKHe CBOMCTBa
BelIeCTB, OTHOCAIIMXCA K pPa3/IMYHbIM KJlacCaM HeOpraHUu4eCKUx
coeIUHEHUH, UX Fr'eHeTUYecKas CBSI3b HEOPTaHUYeCKUX BeleCTB.
CTpoeHHe BellleCTBa: BU/bl XUMUYECKOHN CBA3U U TUIIBI
KPHUCTa/I/IMYeCKUX peLIETOK. *3aBUCUMOCTb CBOMCTB BellleCTB OT UX
CTpoeHus1.*

JleMoHCcTpanuu

1. Moze/ii KpUCTaLJIMYeCKUX PelIETOK HeOpraHM4eCKUX BellleCcTB.
2. KopoTkonepuogHas v AJIMHHONIepUoAHas GOpMbl
[Teproauyeckoi cucTeMbl XUMUYECKUX 3J1EMEHTOB

1. U. MeHnpeneeBa

XapakTepu30BaTb XMMUYECKHE 3JIEMEHTbI NEPBBIX TPEX MEPUOOB, Kalus U
KaJbLIusl 110 UX NoJ102keHUI0 B [lepuouyeckoii cucteme /[l. U. MeH/iesieeBa ¢
OMOpPOU Ha aJITOPUTM.

KnaccudunvpoBaThk ¥ Ha3bIBaTh HEOPraHUYECKUE BELIECTBA U3y4YeHHbIX
KJIaCCOB C ONOPOH Ha cxeMy, TabJINLy PAaCTBOPUMOCTH.

OnuchIBaTh 06IIME XUMHUYECKHe CBOMCTBA BELIECTB Pa3/IMYHbIX KJIacCOB,
NOATBEPXKAATh CBOMCTBA NPUMepPaMU MOJIEKYJISIPHBIX ypaBHEHUH
XUMUYECKHX peaKL Ui c Olopoi Ha CXeMy.

OnpefensiTh BUJ XMMUYECKOHN CBSI3U U THI KPUCTANIHUYECKON PELIETKU
BEIeCTBa C OIIOPOU Ha CXEMY.

[IporHo3upoBaTh CBOMUCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS [OCje
npeJiBapUTEJIbHOTO pa3bopa.

BoicTpauBaTh pa3BEépHYThIe MUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOM Ha
MHPOpPMALMIO U3 YYEeOHUKA U CIPAaBOYHBIX MaTepPHaJIOB, FPAMOTHO
HCII0JIb30BaTh U3y4eHHbIN NOHATUHHBIN anapaT Kypca XUMHUH.

HWcnosib30BaTh NpU BbINOJIHEHUH yUeOHBIX 33/JaHUM U B poliecce
HCCJIe/10BaTeIbCKOM 1esTeIbHOCTH HayYHO-TONYJIIPHYIO JIUTEpaTypy
XUMHUYECKOT0 CoJiepKaHus, ClIpaBOYHbIe MaTepuaJibl, pecypchbl UHTepHeTa
10/ PyKOBO/ICTBOM Ie/Iarora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XMMHMYECKHUX peaKui
(44)

Knaccudukanus XuMu4ecKux peaKkiii o pa3InyHbIM NpHU3HAKaM
(o yucay ¥ coCTaBy y4acTBYIOIMX B PeaKI My BellecTB, *110
TenJ10BoMy 3$deKTy, 10 U3MEHEHUIO CTelleHel OKUCIeHUs
XMMHUYECKHUX 3JIEMEHTOB, 10 06paTUMOCTH, 110 YYaCTHIO
KaTasnusaTopa).*

*JK30- M IHAOTEpMUYECKHE PeaKIMH, TepPMOXHMHUYeCKHe
ypaBHeHHUs. [IoHSITHE 0 CKOPOCTH XUMHUYeCKOH peakuuu. [loHsATHE O
FOMOTEHHBIX U reTeporeHHbIX peakusax. [loHaTHe 06 06paTUMBbIX
Y HeOOPAaTUMBbIX XUMHUYECKUX peakusax. [IoHATHe 0 XUMHUYeCcKOM
paBHOBecuU. PaKTOpHI, BJIUALINE HA CKOPOCTb XMMHUYECKOH
peakL U1 U T10JI0XKeHHe XMMUYeCcKoro paBHoBecus.*
OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIE PeaKI UK (3/1eKTPOHHbIN
6aJIaHC OKHCIUTEbHO-BOCCTAHOBUTEIbHON PEaKLIUH).

JeMOHCcTpauuu

1. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peaKLUH OT Pa3/IMIHbIX
daKTopOoB.

2. BospelicTBue KaTasiM3aTopa Ha CKOPOCTb XMMUYECKOH peaKLiuu.
3. [IpuMepbl HEOGPATHUMBIX U 06PATUMBIX PEAKIIUH.

4. CMeleHUe paBHOBeCHUS XUMUYECKON peaKL iU,

Bouruucienus
— KOJINYEeCTBA BelLeCTBa, 06'béMa U MacChl peareHTOB WJIH
MPOAYKTOB 0 YPaBHEHUSIM XUMUYECKUX PeaKIui

PaCKprBaTb CMBbICJI U3yYaeMbIX MOHATHUH U NPUMEHATDb 3TU NOHATHUA ITPHU
OIMCaHWY CBOMCTB BEILECTB U UX NpeBpalleHu .

KnaccudunnpoBaTb XMMHUYeCKHe PeaKLUY 10 PA3/IMYHbIM IPU3HAKaM.

YcTaHaBIMBaTh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peaKIuH OT pa3/IMYHbIX
$aKTOpOB 0/, pYKOBOJCTBOM y4YUTEJIA.

[IporHo3upoBaTh BO3MOXKHOCTH POTEKaHUA XMMUUYECKHX ITpeBpallieHUuH B
pas/IMYHBIX YCI0BUAX MTOCJIEe TPeiBapUTebHON paboThI.

OnpezienaTb OKUCIUTEJb U BOCCTaHOBUTe b B OBP.

CocTaBJISITh 3/IEKTPOHHBIN GaJ/IaHC PeaKIUH.

[Ipor3BOAUTH BBIYMCIEHUSA 10 XUMUYECKUM yPAaBHEHUAM 10 QJIFOPUTMY.

BbicTpauBaTb pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOH Ha
uHbOpMaLMIO U3 y4eOHHKA U CIIPABOYHbIX MaTepHaJIOB, TPAMOTHO
KCII0JIb30BaTh U3y4YeHHbIN NOHATUMHBIN anllapaT Kypca XMMUH 110CJIe
Ipe/iIBapUTeIbHOI0 CTPYKTYPUPOBaHUS MaTepHaa.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoLiecce

HCCJIeI0BATENbCKOM JIeATeIbHOCTH HAyYHO-TIONYJISAPHYIO JIUTEPATypy
XMUMHUYECKOTO COZlepXKaHUs, CIPaBOYHbIe MaTepHaJbl, pecypchl MHTepHeTa
110CJIe KOHCY/IbTALMH C [TeJaroroM.
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TeMa 2. J/IeKTPOJIMTHYeCKast
AUccouManusi. XMuMHYeCKHe
peakinyy B pacTBOpax

(84)

Teopust 3/IEKTPOJUTUYECKOHN AUCCOLMALIMH. ITIEKTPOJUTHI U
HE3JIEKTPOJIUThL. KaTHOHbBI, aHHOHBI. *MeXaHU3M AUCCOLUALUU
BEIECTB C pa3/IMYHbIMHU BUJJAMU XUMHUYECKOU CBsi3u. CTeNeHb
aucconranuu.*CubHble U cabble 316 KTPOJIUThL

Peakuy HOHHOTO 06MEHA, YCJI0BUS UX TpoTeKaHHUsl. UoOHHbIE
ypaBHEHUsT peaKLHii.

XUMHUUYECKHe CBOMCTBA KUC/IOT, OCHOBAHUM U COJIEH B CBETE
NpeJICTaB/IeHUH 00 3/IEKTPOIUTHYECKOH Jucconuanuu. Cpesa
pactBopa. [IoHsTHe 0 r'U/IPoJIM3e COoJIel.

KayecTBeHHbIe peaKkIlMK Ha KaTHOHBI

Y aHUOHBI :XJIOPUJ-, 6pOMUJ, HO3UJ-, Cy/IbdaT-, KApOOHAT-,
cunvkaT-¢$ochaT- aHUOHbI, TUAPOKCU-UOHBI KaTHOHBI aMMOHHUs],
MarHusl, KaJblUs, aJIOMUHUs, XKeJsie3a 2+, 3+, [[UHKa,
MPUCYTCTBYIOLIME B BOJHBIX paCTBOpaX..

JleMoHCcTpanuu

JJieKTpudecKasi NpOBOJUMOCTb PACTBOPOB BEILECTB; ABHIKEHHE
HOHOB B 3JIEKTPUYECKOM II0JIE.

OnbITHI, WIIIOCTPUPYIOLIME TPU3HAKHY TPOTEKAHUS peaKui
HOHHOTO 0OMeHa.

OnbITHI 110 ONPe/ie/IEHUI0 CPe/ibl B pacTBopax coJseil (xyopuza
HaTpus, KapboHaTa HATPHs, XJIOpUAA [IMHKA).

JlaGopaTopHble U NPpaKTU4YeCcKue

pa6oTsI

JlabopaTOpPHBIH OIBIT:

Ne8Peaknuy HIOHHOTO 06GMeHa B pacTBOpax 3JIEKTPOJUTOB:
cyabdaTa meau(Il)

Y 1é/104M, KapboHaTa HATPUA U COJIAHON KUCJIOTBI, peaKLUsa

HeUTpa/M3aliuy Mexy F’MIPOKCU/0M KaJIUd U COJITHOW KUCIOTOM.

Ne9. KauyecTBeHHble peakuymn Ha MOHbI B pacTBope.
[IpakTHyeckas paboTa:

Ne 1. Pemrenue skcnepyuMeHTalbHBIX 33/a4 110 TEMeE.
BbiuucieHus

— I10 YpaBHEHUSIM XMMUUYECKHX peaKLUui

PacKpbIBaTh CMbIC/ U3y4aeMbIX MOHATHH, a TAKXKe CMbIC/I TEOPHUHU
3JIEKTPOJIUTUYECKOU IUCCOIUALUU C OTIOPOM Ha CXEMBI.

OOBACHATb NPUYUHBI 3JIEKTPOIIPOBOJI-

HOCTH BO/IHbIX PACTBOPOB C IOMOII[bIO0 TTeJarora.

CocTaBJIATh ypaBHEHUS JUCCOLMALIMN KUCJIOT, I[eJIOUel U CoJiel, IOJIHbIe
Y COKpal€HHbIE HIOHHbIE YPAaBHEHUSI XUMUYECKUX PeaKIIMi HOHHOTO
oOMeHa.

[I1aHUPOBATH U OCYLIECTBJIATH Ha MPAKTHKE XMMHUYECKHE IKCITEPUMEHTHI,
NPOBOJUTH HAGJIIOIEHUS, IeJIaTh BIBOAbI 110 pe3yJibTaTaM 3KCIIEpUMEHTa
nocJjie npeABapUTeJbHON paboOThI.

CnenoBaTh NpaBU/IaM 6e30nacHON paboThl B J1JabOpaTOPUH NMPU
HCI0JIb30BAaHMH XUMHYECKOU MOCY/bI U 060PY/JOBaHUS M0/ KOHTPOJIEM
nejarora.

[IpOU3BOAUTD BHIYUCAEHHUS 10 XUMUYECKUM YpaBHEHHUSM.

BeicTpanBaThb pa3BEPHYThIE MUCbMEHHbBIE U YCTHBIE OTBETHI C OMIOPOU Ha
MHdopMaLHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJIoB, TPaMOTHO
MCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN allapaT Kypca XMMHU 10cJ1e
NpeJBapUTEJBLHOTO CTPYKTYPHUPOBaHUA MaTepUaJa.

Hcnosib30oBaTh IPpY BBINTOJIHEHU U y‘-Ie6Hle BaﬂaHI/lﬁ U B IIpolecce
UCCJIeI0BATE/IbCKOH JIETENIbHOCTH HAYYHO-TIONYJISIPHYIO JINTEPATYPY
XUMHYECKOTO CO/IepKaHMUsl, ClIPaBOYHbIE MaTepHaJibl, pecypcbl MHTepHeTa
1ocJie KOHCY/IbTaLlUH C TIeJaroroM.

Paspen 2. HemeTa/l/Ibl M MX cOeJMHeHUS (24 4)

35




Tema 3. O61aa
XapaKTepUCTHUKA XMMUYECKUX
3sieMeHTOB VIIA-rpynnel.
T'asiorens!

(44)

0611as1 XapaKTePUCTUKA rajioreHoB. 0COGEeHHOCTH CTPOEHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe /Jisl HUX CTEIEeHH
okucseHus. CTpoeHue U pU3nUecKre CBONCTBA MPOCThIX

BeIleCTB — rajioreHoB. XMMHUY€eCKHe CBOWCTBA Ha MpUMepe XJ1opa
(B3auMo/ielicTBUE C MeTA/UIAMH, HeMeTaJlJlaMH (BOJOPO/IOM U
KucjaopozoMm),*wenodamu™). XnopoBogopos. CosisiHast KUCIOTA,
XUMHUYeCKHe CBOMCTBA, *nosiyyeHue®, npuMeHeHue. KauecTBeHHbIe
peakluy Ha rajJloreHu/i-MoHkbl. */leficTBUe XJ10pa U XJIOpOBO0poJa
Ha OpraHu3M 4eJioBeKa.* BaxkHeHIIMe XJI0PUAbI U UX HAX0XKJEHHE B
npUpoie.

JleMoHCcTpanuu
BuseomaTepuaJibl: rajioreHbl U UX COeTUHEHUS.
06pa3sibl XJI0PU/IOB.

JlaGopaTopHble U IPAaKTUYECKHE PaGOThI
JlabopaTOPHBIHA OMBIT:

PacnosHaBaHue XJ10pHU/-HOHOB.

[IpakTHyeckas paboTa:

Ne 2. [Tosiy4yeHHe COIAHOM KUC/IOTBI, U3y4YeHHe eé CBONCTB.

Beruucienus
110 YpaBHEHUSM XUMHUYECKUX peaKIuil.

O6'bSICHATD 061Iie 3AKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIJIOB U UX
COeZIMHEHHUH B ITpe/ie/ax MaJlbIX IEPHO/I0B U IJIaBHBIX TOArPYII
[TeproiU4eCKOH CUCTEMBI XUMHUYECKHX 3JIEMEHTOB C YYETOM CTPOEHUS UX
aTOMOB C UCII0JIb30BaHHEM CXEMBI.

XapakTepusoBaTh pr3UYeCKHe U XMMHUUYeCKHe CBONCTBA IPOCThIX BELECTB
raJioreHoB (Ha IpyUMepe XJI0pa) U CJI0XKHBIX BelleCTB (XJI0pOBOAOPOAA,
XJIOpUJa HaTpHs), COCOOBI UX NMOJIyYeHHUs, IpYMeHeH e U 3HaYeHNe B
NpUpO/ie U >KU3HU YesIoBeKa I10cjie CTPYKTYPUPOBAaHUS MaTepHraJa.

OnpefensiTh rajJoreHUA-MOHbI B pacTBOPE C UCN0JIb30BaHUEM TabJIUIIbI
"XapakTepHble peaKLU1 Ha aHUOHBI".

[I1aHMpoBaTh U OCYLIECTBATh Ha MPAaKTHKe XMMHUYeCKHe 3KCIIepUMEHTBI,
IPOBOAUTL HAaOJIIO/IeHUS, [ieJIaTh BbIBOABI 10 Pe3yJIbTaTaM 3KCIepUMeHTa
nocJie npe/iBapuTeIbHONU PaboThI.

Tema 4. 06125
XapaKTepUCTUKA XUMUYEeCKUX
ajsieMeHTOB VIA-rpynmnsl. Cepa
U eé coeguHeHu (5 4)

0611asa xapakTeprucTUKa 371eMeHTOB VIA-rpynmnel. Oco6eHHOCTH
CTPOEHHsI aTOMOB 3THX 3JIEMEHTOB, XapaKTepHble J/Is1 HUX CTeNeHU
okucsienusi. CTpoeHne U pu3nyecKue CBONCTBA IPOCTHIX

Bell|eCTB — KHUCJI0PO/JA U CepPbl.

AnnoTtponHsle Mogu$UKALUU KACI0POJA U cepbl. XUMUYeCKHe
CBOMCTBa cepbl. B3auMoecTBYE € HEMETAJIAMHU - BOJOPO/IOM U
KHCJIOPOZIOM, MeTa//IaMH, KOHIIEeHTPUPOBAaHHBIMU a30THOM U
cepHoH Kuca0TaMU. CepoBO0OPOJ, CTpoeHHe, U3nUecKHe

O6BACHATD 061IIEe 3AKOHOMEPHOCTH B U3MEHEHHUH CBOUCTB 3/1eMeHTOB VIA-
IPYIIIBI U UX COeIMHEHUN
C Y4€TOM CTPOEHHS UX aTOMOB C OIOpoH Ha cxeMy "Hi3MeHeHHe paJjuycoB B
noArpymnmnax".

XapakTepusoBaTh $r3UIECKHE
Y XMMUYeCcKHe CBOMCTBA POCTOTO BelleCTBa Cephl U €€ coeJUHEHUH
(cepoBOZOpO/iA, OKCUAOB CEPBI, CEPHOM KUCIOTHI, Cy/Ib$ATOB), CIIOCOOBI UX
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U XUMUYECKHe CBOUCTBa (KI/ICJ'IOTHble )5 BOCCTHHOBI/ITEIII)HI)IE). INoJIy4eHH4, IpMMEHEeHWe U 3Ha4YeHHe B IPUPOoJe U XKU3HU YeJIOBEKa C

OKCH/IbI CEpbl KaK MPeICTaBUTENN KUCIOTHBIX OKCHI0B. CepHast OMOpPO¥ Ha CXEMY U IJIaH.

KHUCJI0Ta, GU3HUYECKHEe U XUMHUYECKHE CBOKCTBa (06111e KaKk OnpeesiTh HaJM4YKe CyJibdaT-HOHOB B pacTBOPE.

npe/CTaBUTEIs KJlacca KUC/IOT U *crienuduieckue*),npuMeHeHHeE. OOBACHATD CYIHOCTh 3KOJIOTMYECKHUX MP06JIEM, CBI3aHHbIX C TepepaboTKoN
CepHHCTas KUCJIOTA. COeIMHEHHUH Cepbl NOCJ/Ie CTPYKTYPUPOBaHUS MaTepHuaJa.

*XUMHYecKre peaKl1H, JieXall[ie B 0CHOBE ITPOMbIIILIEHHOTO [I1aHUPOBATh U OCYLIECTBJSATD HA MPAKTUKE XUMHUYECKHE 3KCIIEPUMEHTHI,
cnoco6a noJiydyeHusl CEpHOM KUCJIOThI. AninmapaThl U IPOTeKaloliue B NPOBOAMUTh HAGJIIOIEHHUS], [ieJIaTh BBIBOABI [0 Pe3yJIbTaTaM 3KCIIepUMEHTa.
HUX MpoLecchl (Ha MpUMepe NPOU3BOJCTBA CEPHOU KUCIOTHI).* CieioBaTh MpaBUaM 6€30MacHOM paboThl B J1abOPATOPUU IPU

CoJii cepHOM KUCJIOThI, KaueCTBEHHAs peaKiys Ha Cy/ibdaT-uOH. HCI0J/Ib30BaHUHU XMMHUY€ECKOU MOCY/Ibl U 060PY/I0BAHUSA 0] PyKOBOJACTBOM
HaxoxzaeHue cepbl U eé coeJUHEHUH B ipupoje. *XuMuieckoe nejarora.

3arpsisHeHUe OKpY»Kalolllel cpe/ibl COeIMHEHUSMH CEPhI [IpOU3BOAUTH BBHIYUCAEHHUS 10 XUMUYECKUM YPaBHEHHUSM MO aITOPUTMY.
(kuC/IOTHBIE AOXK/IY, 3aTPsI3HEHKE BO3/IyXa U BOJOEMOB), CIOCOGbI WcnoJsib30BaTh MPH BhIMOJHEHUH YUe6HbIX 3a/JaHUHM TEKCThI y4eOHUKa,

€ero npeioTBpaleHus.* cnpaBoYHble MaTepuasibl ([leproJUYecKy0 CUCTEMY XUMHYECKUX

asneMeHTOB /. . MeH/iesieeBa, Tab MLy pacCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJiel B BOJie, 3JIEKTPOXUMUUECKUH sl HAallpsHKeHU I
MeTaJlJIoB).

Hcnoab3oBaTh IIPH BBINTOJIHEHHUH y‘{66HbIX 3auam/1151 U B IIporecce

JleMoHCcTpanuu
Konneknuu (BuzieoMaTepHasibl): cepa U eé coeiUHEHHs.
O6yr/aMBaHMe caxapa noJ fieicTBHeM KOHILeHTPUPOBAHHOM cepHOM

KHUCJIOTHL o

HCC/IE/I0BATEIbCKOMN JIeI TeIbHOCTH HayYHO-IIONYJISIPHYIO JIMTEPATYPY
JlaGopaTopHble U NPpaKTUYeCKHe PaGoThI XHMHUYECKOT0 CO/IEPXKaHUS, CIPAaBOYHbIE MaTepUaJIbl, pecypchl IHTepHeTa
Jla6opaTOpHBIE OMbBITHI: H0CJIe KOHCYJIbTALMH C 1e1aroroM

O6HapyxeHue cybdpaT-MOHOB.

BsaumopeiicTBue pa36aByieHHOM CEPHON KHUC/IOTHI C IIUHKOM.
Beryucienus

10 YpaBHEHUAM XMMHWYeCKUX peaKLui
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Tema 5. O61aa
XapaKTepUCTHUKA XMMUYECKUX
3JieMeHTOB VA-rpynnsl. A3o0T,
docdop u ux coefuHEeHUA

(74)

061ast XapaKTepUCTUKaA 3/1eMeHTOB VA-rpymnnbl. 0co6eHHOCTU
CTPOEHHsI aTOMOB 3THUX 3JIEMEHTOB, XapaKTePHbIE JIJIsl HUX CTelleH!
OKUCJIEHUS.

A30T, pacnpocTpaHeHUe B Ipupo/Jie, pu3ndeckue U XMMUYeCKHe
cBoicTBa. KpyroBopoTasoTa B npupoje.

AMMMuak, ero pusnyeckue U XMMHUYeCcKre CBOMCTBA, OJIyyeHUe U
npuMeHeHHe. Cosiu aMMOHUS, UX QU3UYECKUE U XUMUYECKHE
CBOMCTBa, NpuMeHeHMe. KauecTBeHHas peaKlUsl HA HOHbl aMMOHUS.
A30THas KUCI0Ta, eé pusnyeckue U XMMHUYeCKHe CBOMCTBa (obLue
KaK IpeZiCTaBUTeJIA KJlacca KUCJAOT U
*cnenuduueckue*).*AzoTructas KucaoTa. Ucnosib30BaHWe HUTPATOB
Y cojleit aMMOHHUSA B KaueCTBe MUHepasbHbIX Y106peHUI.*
XuMuYeckoe 3arpsisHeHHe OKpy»KaloLiel cpe/ibl coeJUHEHUSIMU
asoTa (KUCJI0THBIE JOXK/H, 3arpsi3HeHHUe BO3/1yXa, T0YBBI U
BO/IOEMOB).

®ocdop, *annorponHsie Mogubukanuu pochopa*, pusudeckue u
XUMUYECKHe CBOHUCTRA.

Okcup docdopa(V) u pochopHas kucaoTa, dusnyeckue U
XUMHUYecKHe CBOMCTBa, *nosyyeHre.**KauecTBeHHast peaklius Ha
docdaT-noHBL*

*Wcnosib3oBaHue ¢pochaToB B KAYECTBE MUHEPATbHBIX

yA06peHUH. *3arpsi3HeHre IPUPOJHBIX BOA0EMOB ¢pocdaTaMu.

JleMOHCcTpanuu
Konnexnuu: pocdop u ux coejuHeHUs.
B3aumogelcTBre KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MeJbIO.

JlaGopaTopHble U NpaKTU4YeCcKHe paGoThl

JlabopaTOpHBIE OTBITHI:

1. BsauMogencTBUe coJiell aMMOHHUS C IIEJIOYbO.

2. O3HaKOMJIeHHe ¢ 06pa3aMu a30THBIX U GOCHOPHBIX yA0OPEHH.
[IpakTHyeckas paboTa:

Ne 10. [TosniyyeHue aMMHUaKa, U3y4eHHe ero CBOMCTB.

Bouruucienus
110 YpaBHEHUSIM XUMHUYECKUX PeaKIui

OGBACHATD 001ME 3AKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIeMEHTOB VA-
IPYIIIBI U UX COeIMHEHUH C YYETOM CTPOEHUS UX aTOMOB.

XapakTepusoBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB
asorta u ¢ocdopa U uxX coeiMHeHUH (aMMUaKa, CoJIed aMMOHUS, a30THOU
KHCJIOTBI, HUTPATOB, okcuza pocdopa(V) u dpochopHOI KUCIOTHI,
docdaToB), cnocobbl MX MOTyYeHUs, IPUMEHEeHHe Y 3HaueHNe B IPUpPoJe
Y ’KM3HU YeJI0BeKa C UCTI0JIb30BAHHUEM CXEMBIL.

OnpefesiTh MOHBI aMMOHUS U pocdaT-HOHBI B PACTBOPE C UCIIOJIb30BAHUEM
Tab6/1MLbl "XapaKTepHble peaKLiuM Ha KaTHUOHbI U aHUOHBI".

OGBACHATD CYLIHOCTh 3KOJIOTMYECKHX NTPOGJIEM, CBSI3aHHBIX C HAX0XKEHUEM
coeJJUHEHUM a3oTa U pocdopa B OKpy:Katollel cpe/fie.

[1J1aHUPOBATh U OCYLIECTBJSATD HA MPAKTHUKE XUMHUUYECKHE IKCIIEPUMEHTHI,
IPOBOAUTH HAGJII0/IEHHS, [Ie/IaTh BbIBO/bI 10 Pe3yJIbTaTaM 3KCIepU-MeHTa.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JaboOpaTOpPUH NMPU
UCI0JIb30BAHUH XUMHUYECKOU MOCY/Ibl U 060PYy/10BaHUS.

l-[pOl/IBBOﬂl/ITb BbIYHCJIEHUA 110 XUMHUY€CKHUM YPaBHEHHUAM.

Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHBIX 3alaHUH TEKCThI y4e6HHUKA,
CIIpaBOYHbI€ MaTepUaJibl [nepnognqecxy}o CUCTEMY XUMHYECKHX
asemeHTOB /. . MeH/iesieeBa, Tab MLy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BoJie, 37IeKTPOXUMUUYECKUH psiji HanpshKeHU
MeTaJlJIoB).

Hcnosib30BaTh NPU BLINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoliecce

HICCJIeJOBATEIbCKOM JIesiTe/IbHOCTH HAyYHO-ITOMYJISIPHYIO JINTEPATYPY
XMMHUYECKOI'0 COZep KaHus, ClIpaBOYHbIE MaTepHaJIbl, pecypchl MHTepHeTa
110CJle KOHCYJIbTAIlUHY C elaroroM

Tema 6. O611ast XxapaKTepuc-
THUKAa XMMU4Y€CKHX 3/IEMEHTOB
IVA-rpynnsbl.

YryiepoJ ¥ KpeMHMH M X

Yruepog, aJuioTponHble MogubUKaL UK rpaduT, aMas.
B3aumogeicTBYE ¢ METAJIAMY, HEMeTaJIJIaMH,
KOHLIEHTPHPOBAHHBIMHU a30THON U CEPHON KHUCIOTaMH,
pacnpocTpaHeHHUe B IpUpoie, pusndeckue U XUMUYECKHE

OO6BACHATD 061IIe 3aKOHOMEPHOCTH B U3MEHEHHH CBOUCTB 3/1eMeHTOB [VA-
IPYNIbI U UX COEAUHEHUH C yY6TOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb GU3NYECKHE U XMMHUYECKHe CBOMCTBA MPOCTHIX BELIECTB
yrJiepoJia U KpeMHHUS U X COeIMHEHUH (OKCH/IOB YI/1epo/ia, yroJbHON
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CoeIMHEHUA
(84)

cBoiicTBa. Ancopbuust. Kpyrosopor yryieposia B npupo/e.
Oxcuzbl yriepoa, ux Gusndeckre 1 XMMUYeCKHe CBOMCTBA, UX
JleiCTBHE Ha )KMBble OPTaHMU3MBbI, I0JIyYeHUE U IPUMEHEHHE.,
*JKoJiornyeckyre npobyeMbl, CBSI3aHHbIe € OKCUAOM yriaepoza(IV);
runoTe3a rj1o6ajJbHOro NoTenJeHus KJMMaTa; HapHUKOBBIN
adoekrt.*

YroJsibHas KMC/I0Ta U €€ coJid, ux GUsnyecKue U XMMUYecKue
CBOMCTBA, NOJIyYeHUe U IpUMeHeHHe. KauecTBeHHast peakiius Ha
KapbOOHAT-UOHBL

*[lepBoHa4a/IbHble TOHATHUSI 06 OPraHUYeCKUX BellleCTBaX KakK 0
COeINHEeHUSIX yTJiepoJia: 0COGEHHOCTH COCTaBa U CTPOEHHUS.
[ToHsATHe 0 6MOIOrMYeCKH BaXKHbIX BellleCTBaX: XKHpax, 6eskax,
yrjeBojax. MaTepuajibHOe eJUHCTBO OPraHUUYeCKUX U
HeOpraHUYEeCKUX COeJUHEHUM.*

*KpeMHuH, ero ¢pusnyeckre U XMuMUUeCKHe CBONUCTBA (Ha mMpuMepe
B3aUMO/IeCTBUS C MeTalJlaM{ U HeMeTaJlJIaMu), ToJIydeHUe U
NpYMeHeHue B 3JIeKTpOHUKe.*

*CoeZlMHeHUS KpeMHUs B pupo/ie. 0611Ke Npe/icTaBieHUs 00
okcuie kpeMHus(IV) v kpeMHHeBOH kucaoTe. CUIMKATBI, UX
HCI0JIb30BaHUE B OBITY, MeAUIMHE, IPOMBIIIJIEHHOCTH.
BaxkHell1Ke cTporTeIbHbIE MaTepHaJsIbl: KEPaMUKa, CTEKJIO,
LleMeHT, 6eTOoH, keJie306eToH. [IpobieMbl 6e30nacHOrO
WCI0JIb30BaHUA CTPOUTEJIbHBIX MaTepPHA/IOB B [I0BCEJHEBHOM
XKU3HU.*

JleMOHCcTpanu

MoJen KpUCTaJIMYeCKUX pPelléTOK ajiMa3a, rpaduTa, MoJeKy bl
dynnepena.

Ancopbuus pacTBOPEHHBIX BELECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BujeomaTtepuasbl: CUIMKATHAS IPOMBIIIJIEHHOCTb.

Mogenu MoJIEKYJT OPraHUYECKHUX BEIECTB.

JlaGopaTopHble U MpaKTU4YeCcKHe paGoThl

JlaGopaTOPHBIH OIBIT:

KayecTBeHHas peakiys Ha Kap6OHAT-HOH.

[TpakTHYeckue paboThI:

Ne 11. [losiyyeHue yrjeKUCJI0ro ra3a ¥ u3y4eHue ero CBOMCTB.
KayecTBeHHas peakiys Ha Kap6OHAT-HOH.

Ne 12. Pemrenue skcnepyuMeHTaJIbHBIX 3a/1a4 10 TeMe «HeMeTaabI».

Bouruucienus
110 YpaBHEHUSIM XUMHYECKUX PEAKIIUH, eCJIN OJUH U3 PeareHToB
JlaH B BU/ie BOAHOI'0 PACTBOPA C U3BECTHON MacCOBOM 0JIEH.

KHUCJIOTBI, KAPOOHATOB, OKCH/Ia KPEMHUS, KDEMHHUEBOW KHUCJIOTBI,
CUJIMKATOB), CIIOCOOBI UX IOJIyYeHHs], IPUMEHEHHEe U 3HaUeHNe B IPUPO/ie
Y ’KM3HU YeJIOBEKa.

OnpesensiTb KAPOOHAT- U CUJIMKAT-

VOHBI B PAaCTBOPE.

O6BACHATD CYLHOCTb 3KOJ0IM4YeCKUX TPo6JieM, CBI3aHHBIX C HAXOXJeHUeM
YIJIEKHUCJIOrO ra3a B OKpY:Karollel cpefie.

WnmrocTpupoBaTh B3aMMOCBSI3b HEOPraHWYeCKUX COeIMHEHUH yTiepoja U
OpraHU4YecKHUX BellleCTB [0/, PyKOBOJCTBOM yUUTes.

[I1aHUPOBATh U OCYLIECTBJISITh HA MPAKTHUKE XUMHUYECKHE 3KCIIEPUMEHTHI,
IPOBOAUTL HAaOJII0/IeHUS, [ieJIaTh BbIBOABI 10 Pe3yJIbTaTaM 3KCIeprUMeHTa
nocJie npe/iBapuTeIbHONU PaboThI.

CnenoBaTh NpaBU/IaM 6e30nacHON paboThl B J1JabOpaTOPUH NMPU
MCI0JIb30BAaHUHU XUMUUECKOU NOCy /bl ¥ 060py/J0BaHUS.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HbIX 33/laHUN TEKCThI Y4e6HHUKA,
cnpaBoYHble MaTepyaJbl ([leproAnyecKyto CUCTEMY XMMHUYECKUX
aseMmeHTOB /. . MeH/iesieeBa, Tab MLy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BoJie, 37IeKTPOXUMUYECKUH psiji HanpshKeHUH
MeTaJlJIOB) MOCJIe KOHCYJIbTallMH C Te/laroroM.

Hcnosib30BaTh IPpU BBINTOJIHEHU U y‘{eﬁHle 3agax—mfz’1 U B IIpolecce
HCC/Ie/l0BaTe/IbCKOM 1esTeIbHOCTH HayYHO-TONYJIIPHYIO JIUTEpaTypy
XMUMUYECKOT0 COZlepKaHHUs, CIpaBOYHble MaTepHaJbl, pecypcbl MHTepHeTa
10CJ/le KOHCYJ/IbTALMHU C [TeJaroroM.

Pazpen 3. MeTasuibl U X coeauHeHus (20 u)
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Tema 7. O611He cBOMCcTBa
MeTaJ/l/IOB
(44)

061ast XapaKTepUCTUKA XUMUYEeCKHX 3JIEMEHTOB — MeTaJlJIOB Ha
OCHOBaHUH UX N0JI0KeHUs B [leproiudecKoll cucTeMe XUMUYECKUX
anemeHToB /I. . MeH esieeBa u cTpoeHust aToMoB. CTpoeHue
MeTaJlJIoB. MeTaJ/lInuecKasl CBSI3b M MeTaJlJIM4yecKast
KpHUCTa//INYeCKas pelIéTKa. JJIEKTPOXUMHUYECKUH psif,
HanpsDKeHUH MeTasl10B. PU3nyecKre U XUMUYecKre CBONCTBa
MeTas1oB. *0611Ke CIOCOOBI OIy4YeHHUsI MeTaI0B. [IoHsATHE O
KOPPO3UHU META/JIOB U OCHOBHBIE CIIOCO6bI 3aIUTHI OT KOPPO3UU.
CriaBbl (CTajib, YYTYH, JIOPaJIIOMUHUHN, 6POH3a), UX IPUMEHEHUE B
OBITY U MPOMBIIILJIEHHOCTH. *

JleMoHCcTpanuu

0O3HakKoMJIeHHe ¢ 06pa3liaMy METAJIJIOB U CIJIABOB, UX
$uU3uUEeCKUMHU CBOUCTBAMHU.

Mogeii KpUCcTaLJINYeCKUX PENIETOK METAJIJIOB.
BusieoMmaTepuasibl: KOppo3us METAJJIOB.

JlaGopaTopHble U IPAKTUYECKHE PaGOThI

JlabopaToOpHbIE OMBITHI:

O3HakoMJIeHHe ¢ 06pa3liaMi CIIJIABOB METaJIJIOB.

3aBHUCHUMOCTb CKOPOCTHU PEAKI[UHU MeTaJljla C KHCJIOTOU OT MPUPO/IbI
MeTaJsla.

Bouruucienus
— 10 YpaBHEHUSAM XMMUYECKUX PeaKLUH, eC/iu OZiMH U3 peareHTOB
COIEPXKUT MPUMeECH

PackpbIBaTh CMBIC/ U3yYaeMbIX IOHATHH U IPUMEHSTb 3TH OHATHUS IPU
OMMCAHUHU CBOMCTB BELIECTB U UX NpeBpalleHHH.

OGBACHATD 001ME 32KOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB-
MeTaJlJIOB U UX COeJUHEHUH € YYETOM CTPOEeHHs1 UX aTOMOB.

XapaKTepu30BaTh CTPOEHHE METAJIJIOB, 061e GU3UUECKHE U XUMUUECKHE
CBOMCTBA MeTaJJIOB.

XapakTepu3oBaTh 0611IMe CIOCOOBI TOJyYeHUS MeTaJlJIOB Iocjie
CTPYKTYpPUPOBaHUs MaTepHaIa.

CnenoBaTh NpaBU/IaM 6e30nacHON paboThI B J1JabOpaTOPUH NMPU
MCI0JIb30BAaHUHM XUMUUECKON MOCYy bl ¥ 060py/J0BaHHUS.

[IpoX3BOAUTD BBIYUCIEHUS 10 XHMHUYECKUM ypaBHEHUSIM.

HWcnosib30BaTh NpU BbINOJHEHUH yUeOHbIX 3a/JaHUM TEKCThI yyeOHUKa,
cnpaBoyHble MaTepuassbl ([leproguyeckyio cUCTeMY XUMHUYECKUX
aseMmeHTOB /. . MeH/iesieeBa, Tab MLy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BOJie, 3JIEKTPOXUMHUUYECKUH psiJi HAaNpsDKeHU N
MeTaJlJIoB).

Hcnosib30BaTh IPpY BBINTOJIHEHU U y‘{eﬁHle 3agaHm‘/’1 U B IIpolecce
HCC/Ie10BaTeIbCKOM 1esTeIbHOCTH HayYHO-TONYJISIPHYIO JIUTEpPaTypy
XUMHUYECKOT0 CoJiepKaHus, ClIpaBOYHbIe MaTepuaJibl, pecypchbl UHTepHeTa
nocJie pe/iBapuUTeJbHON KOHCY/IbTALMU C IeJaroroM
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Tema 8. BaxxHelimue
MeTaJl/Ibl M UX COeJUHEeHHUus
(16 4)

IllenoyHble MeTasLbl. [losioxkeHue B [lepuoanyeckoit cucteMe
XUMUYeCKUX 371eMeHTOB /l. . MeHJesieeBa, CTpOEHHE aTOMOB.
HaxoxzeHue B mpupoje.

dusnyeckue U XUMUYECKUe CBOMCTBA (Ha NpUMepe HATPUS U
Kanusi). OKCUbl U TUAPOKCUAbI HATPHS U Kasus. [I[puMmeHeHne
L[eJIOYHBIX METAJ/IJIOB U UX COeJUHEHUH.

lllesi0o4HO3EeMebHBIE METAJLIBI MATHUHN U KaJIbIIUH, CTPOEHUE
aToMoB. [lonioxkeHue B [lepuoanyeckoi cuCTeEMe XUMUYECKUX
aneMeHTOB /I. U. MeHgenieeBa. HaxoxzeHue B npupo/e.
dusnyeckre U XMMHUYeCKUe CBOUCTBA. BaxkHelMe coeIUHEHUS
KaJsblys (OKCUJ, TUAPOKCHU/, cosiu). *IKECTKOCTb BO/IbI U CITOCOGBI
eé yctpaHeHUs.*

Anromunuit. [Tonoxxkenue B [lepuogudeckoit cucTeMe XUMUYECKUX
asneMeHTOB /I. U. MeHfesieeBa, cTpoeHre aToMa. Haxox/eHue B
npupoje. Pusndeckue U XMMUYECKUE CBOUCTBA. AMdoTEpHbIE
CBOMCTBA OKCHUJA U TUAPOKCUA.

Keneso: coctas, cBoiicTBa U nosyyeHue. [losoxeHue B
[lepuoauvecko cucTeMe XUMUYECKUX 3JIEMEHTOB

/1. . MeHpeneeBa, cTpoeHre aToMa. Haxox/jeHue B mpupo/e.
dusnyeckue U XUMU4YecKue cBorcTBa. OKCH/IbI, TUAPOKCH/IBI U COJTH
xkesie3a(ll)

u xese3a(lll).

JleMOHCcTpanuu

BsaumogeilicTBue HaTpUsI C BOJOM.

OkpallrBaHUe NJIaMeHH HOHAMU HaTpHUA U KaJlus.
OkpalrBaHUe NJaMeHd HOHAMHU KaJbLUsl.
B3zauMo/ieficTBHEe OKCH/IA KaJbIUS C BOJOM.
BuseomaTtepuasbl: ropeHHE XKeJjle3a B KUCJI0PO/E U XJI0pe.

JlaopaTOpHBbI€e ¥ IPAaKTU4YeCKHUe PaGOThI
JlabopaTOpHBIE ONBITHI:

0O3HakoMJIeHHe € 06pa3LaMHU aJIlOMUHUSA U ero ClJIaBOB.
AmMdoTepHbIe CBONCTBA r'HPOKCHA AJTIOMHUHUS.
KauecTBeHHbIe peaKI[My Ha MOHBI JKeJie3a.
[TpakTHYyeckue paboThI:

Ne 13. Pemrenue skcriepyuMeHTaJbHBIX 33/1a4 10 TeMe «MeTaslbl».

Bouruucienus
110 YpaBHEHUSIM XUMHYECKUX PEaKIUH.

OGBACHATD 001ME 32KOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB-
METaJIJIOB B IPYIIax U UX COeJUHEHUH C Y46 TOM CTPOEHHUSI UX aTOMOB.

XapakTepu30BaTh GU3NYECKHE U XUMHUUYECKHE CBOMCTBA NPOCTHIX BELECTB
MeTaJIJIOB U UX CoeJuHeHUH (OKCU0B, TMAPOKCUOB, COJIeH) C OTOPOM Ha
CXeMy, CIIOCO0Ob! UX NOJIyYeH s], IpUMeHeHHe U 3HaYeHYe B IPUPOJie U )KU3HU
4eJIOBEKa.

PacrnosHaBaTh ¢ NOMOLIBIO KaUeCTBEHHbBIX PeaKI1il HIOHbI MeTa/lJIOB (MarHus,
KaJ/IbLIM, aIIOMUHUS, LIMHKA, XKeJle3a (2+), esesa (3+), Meau (2+) ¢
MCI0/Ib30BaHKEM TabJiuIbl "XapaKTepHble peaKl My Ha KaTHOHbI".

[11aHUPOBATh U OCYLIECTBJISITh HA MPAKTHKE XUMHUYECKHE 3KCIIEPUMEHTHI,
IPOBOJUTh HAGJIIOA€HUS, ieJIaTh BbIBO/bI 10 Pe3yIbTaTaM SKCIIepUMeHTa.

CnenoBaTb npaBu/iaM 6e3onacHO paboThl B 1abOpaTOPUH NPU
HCNI0/Ib30BAHUY XUMHUYECKOH IIOCY/AbI U 060PYAOBAHHUS.

[Ipor3BOAUTD BBIYUCIEHHS 10 XUMHUYECKHUM YPaBHEHUSIM.

BbIcTpauBaTh pa3BEépHYThIE MUCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOH HA
MHdopMaLHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJIoB, TPaMOTHO
UCI0/1b30BaTh U3yYeHHbIN NOHATUHHBIN annapaT Kypca XMMHH.

Hcnosib30oBaTh IIPH BBIITOJTHEHUH y‘-leGHbIX 3agal-m171 " B IIporecce
HCCJIeJOBATEIbCKOM JiesiTe/IbHOCTH HAyYHO-IIONMYJIIPHYIO JINTEPATYPY
XMMHUYECKOI0 COJiep KaHus, ClIpaBOYHble MaTepHaJIbl, pecypchl MHTepHeTa
nocJie NpeJiBapUTeJIbHON KOHCYIbTAIUH C [1eJaroroM

Pazpen 4. Xumus u okpy:xamomias cpeaa (3 4)

Tema 9. BemiecTtBa u
MaTepHaJibl B )KU3HHU
yesioBeKa

*HoBbIe MaTepHuaJibl U TEXHOJIOTHUH. BeLLLeCTBa " MaTepHaJibl B
HOBCGAHGBHOﬁ JKM3HU yesloBeKa. XUMUS U 30pOBLbE. Bbe3onacHoe
HCII0JIb30BaHHUE BEIECTB U XUMHUYECKHUX peaKuHﬁ B 6bITy.

XapakTepu30BaTb POJIb XMMHUH B PA3JIMYHbIX Chepax AesaTeJbHOCTH JI0eH,
OCHOBHbIE BellleCTBA U MaTepHasIbl, IPUMEHSIEMbIe B )KU3HU COBPEMEHHOI'O
YyeJIoBeKa.
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(3u) [IpupoHbIe UCTOYHUKH YTJIEBOJOPO/L0B (YroJib, IPUPOHBIH ras, OOGBACHATD YCJIOBUS 6€30MaCHOT0 UCI0/Ib30BAHUS BELIECTB U XUMHUYECKHX

He}Tb), IPOAYKTHI UX IEPEPAOOTKH, UX POJIb B OBITY U peakIuii B GbITY.

HNPOMBIILJIEHHOCTH. AHanM3UpPOBaTh U KPUTHUYECKH OLEHUBATh MHGOPMALIMIO O BIHUSHUU
OCHOBBI 3K0JIOTUYECKOU TPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE IPOMBILIEHHOCTH, CeJIbCKOT0 X035MCTBA, TPAHCIIOPTA U Jp. HA COCTOSIHUE
OKpYyKamllel cpesibl (peesbHO A0NYCTUMAas KOHLEHTpalUs OKpYarlLlel cpeabl.

BewectB — [IJK). YMeTb 0Ka3bIBaTh EPBYIO OMOLIb IPU XUMHUYECKUX 03KOTaX U OTPABJIEHHUSIX.
PoJib XMMUH B peLlIEHUH 3KO0JIOTUYECKUX TPO6JIeM. * [IpUHUMATh y4acTHe B 06CYK/J€HUH PO6JIEM XMMHYECKOH U 3KOJIOrMYECKOH

HaNpPaBJIEHHOCTH, BbICKAa3bIBATb COGCTBEHHYO MTO3UIHIO 10 PO6JIEMe U
Hpe/jlaraTb BO3MOXKHbIE IYTH €€ pellieHUs] C ONOPOoX Ha MHPOPMaLIHIO U3
y4yeOHHKA U CIpaBOYHbIe MaTepHaJlbl, pecypcbl UHTepHeTa.

[Ipu paspaboTke paboyell mporpamMMbl B TEMaTHYECKOM IJIAHUPOBAHUU [JOJLKHBI ObITb YYTEHbl BO3MOXXHOCTH HCIOJb30BaHUSl 3JIEKTPOHHBIX (LUPPOBBIX)
06pa3oBaTe/bHbIX PECYPCOB, SBJSOLMUXCS y4yeOHO-METOAWYECKUMH MaTepuasaMu (MyJbTHMeJUNHble NpPOrpaMMbl, 3JIEKTPOHHblE YYeOHUKU U 3aJaYHUKHY,
3JIEKTPOHHbIe GUGJINOTEKH, BUPTYaibHble JJAOOPATOPUH, UTPOBbIE IPOrPaMMbl, KOJIJIEKLUU 1M POBBIX 06pa30BaTeNbHbIX PECYPCOB), UCII0/Ib3YeMbIMU JJ1s1 06y4eHHUs U
BOCIIMUTAaHUS PA3/IMYHBIX TPYNN MO0Jb30BaTesel, NMpeACTaBJIeHHbBIMU B 3JIeKTPOHHOM (1MdpoBOoM) BHJe U peajU3yoIIUMU AUAaKTHYecKHe Bo3MoxkHocTu HKT,
coJiep>kaHKe KOTOPBIX COOTBETCTBYET 3aKOHOAATe/IbCTBY 06 06pa30BaHUM.
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