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[TOACHUTEJIBHA A 3AIIMCKA

®denepanbHas pabodas mporpaMma Mo XUMHUHU I OOYHAIOIIMXCS C 3aJIepKKOU
ncuxuyeckoro pazButus (nanee — 3IIP) Ha ypoBHE OCHOBHOro 0O0IIEro 0O0pa3zoBaHUA
MOJITOTOBJIECHAa Ha OcHOBe DenepallbHOrO TrOCYJapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHaapTa OCHOBHOro obmiero ooOpaszoBanusi (IIpmxaz Mwunnpocsemenuss Poccun ot
31.05.2021 . Ne 287) (manee — PI'OC OOO), PenepanbHON aganTHPOBAHHOMN
o0Opa3oBaTeIbHON MPOTrpaMMbl OCHOBHOTO OOITETO 00pa30BaHUS I OOyYarOIIMXCS C
OrpaHUYECHHBIMA BO3MOXKHOCTAMH 3710poBbs (IIpuka3 Munnpocsenienust Poccun ot 24
HOs1Opst 2022 1. Ne 1025), denepanbHoii pabodeil MporpamMMbl OCHOBHOTO OOIIETO
oOpazoBanus 10 ydeOHOMYy mpenMmery «Xumusi», DenepaabHOM MNPOrpaMMbl
BOCIIUTAHUS, C YYETOM paCIpelesIeHHbIX IO KJaccaMm MpOoBEpsSeMbIX TpeOOBaHUU K
pesynapTaram ocBoeHus denepanbHON aganTUPOBAHHOW 00pa30BaTEIbHONU MPOTPAMMBbI
OCHOBHOTO oO0miero oOpa3oBaHMsl i1 OOYYaroIIMXCS C 3aJEpPKKOH IMCUXMYECKOro
pa3BUTHSL U DJIEMEHTOB  COAECPKAHUS, TMPEIACTABICHHBIX B  YHUBEPCAIbHOM
konudukarope mo xumum, Konuenuu npenojaBanus y4eOHOro mpenaMera « XUuMHUsh B
00pa3zoBaTeNbHBIX OpraHuzanusx PO, peanusyomux oCHOBHbBIE 00111e00pa30BaTeIbHbIC
IPOrpamMMBlI.

[Iporpamma o xumuM pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKOM MOMOIIU
YUHTEIIO B CO3/IaHUH paboveil mporpaMMbl 0 y4eOHOMY MPEAMETY.

YueOHublii  mpeamer  «XHMHS»  BXOOUT B NPEAMETHYIO  00JacTh
«EcTecTBeHHOHAay4YHBIE MpPEAMETh». B cucTeMe ecTeCTBEHHOHAy4YHOIro 0O0pa30BaHUs
XUMUS KaK Y4eOHBIN MpeIMeT 3aHUMAaeT BaXKHOE MECTO B IMO3HAHUH 3aKOHOB TIPUPOJIbI,
(GbOpMHUpPOBAaHUM HAy4YHOW KAPTUHBI MHpA, CO3JaHUU OCHOBHI XMMHUYECKHX 3HAHHM,
HEOOXOJUMBIX ISl TOBCETHEBHOM >XKU3HHU, HABBIKOB 3/I0POBOTO M 0€30MacHOro Jis
YyelloBEeKa M OKpYy)Kawlleld ero cpeisl oOpa3a KH3HU, a TakkKe B BOCIHUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh M3y4eHUs XUMHUHM CBSI3aHA C OBJIQJICHUEM XHUMHUYECKUM SI3BIKOM,
coOntoieHueM TMpaBwil  0e30macHOM pabOThl TpPU  BHINOJHEHHUM XUMHUYECKOIO
AKCIIEPUMEHTAa, OCO3HAHUEM MHOTOYMCIIEHHBIX CBSI3€M XMMHUM C JPYTUMU MpeaMeTaMu
HIKOJIBHOTO Kypca.

[Iporpamma BKJItOYaeT B ¢€0s1 OCHOBBI HEOPTaHUYECKOW M OPraHUYECKON XUMUMU.
['maBHOM naeel mporpamMMel SIBJISIETCSl CO3/1aHUE 0A30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (hOpME, COOTBETCTBYIOUIEH BO3pacTy OOy4aroUIUXCsl U UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepkaHnn JaHHOrO Kypca MPEeACTaBICHbBI OCHOBOIIOIATAOIIAE XUMUYECKUE
TEOPETHUYECKUE 3HaHMUS, BKJIOYAIOIIME H3YYEHHE COCTaBa M CTPOCHHMS BEILECTB,
3aBUCUMOCTH HUX CBOMCTB OT CTPOEHHUs, IPOTHO3MPOBAHHWE CBOWCTB BEIIECTB,
HCCIIEIOBAHNE 3aKOHOMEPHOCTEW XMMUYECKUX MPEBPALLICHUMN U ITyTE€N YIIPABICHUS MU
B LIEJISIX MOJYYEHHS BELIECTB U MAaTEPUAJIOB.

TeopeTnyeckyro OCHOBY M3YYEHUSI HEOPraHUYECKON XMMHUU COCTABIISIET aTOMHO-
MoJIeKyssipHoe yueHue, llepumommueckuin 3axkoH .M. MengeneeBa ¢ KpaTkumu
CBEJCHUSIMU O CTPOCHHUM aToMa, BUIAX XUMHUYECKOM CBSI3U, 3aKOHOMEPHOCTSAX
MPOTEKAHUSI XUMUYECKUX PEAKIIHIA.



B u3ydeHun kypca 3HaUMTEIbHAS POJIb OTBOJUTCA XUMHUECKOMY 3KCHEPUMEHTY:
NPOBEICHUIO TMPAKTUYECKUX M JIADOpATOPHBIX paboT, OMUCAHUIO PE3yIbTaTOB
YUYEHHUYECKOT0 JKCIIEPUMEHTAa, COOJIOJICHUI0O HOPM U TpaBui Oe30MacHOd paboThl B
XUMHUYECKOH J1abopaTopuH.

Peanuzanus gaHHON MpOTrpaMMBbI B MpoIecce 00yYeHUs MO3BOJIUT 00ydaronuMcs
¢ 3IIP ycBOUTH KIIOYEBBIE XMMHYECKME KOMIIETEHLIHUH WM TOHATh POJb U 3HAUEHUE
XUMHUHU CPEJI IPYTUX HAYK O IPUPOJIE.

N3ydyenne xumuu crnocoOCTBYeT (POPMHUPOBAHUIO Yy OOYyYalOUIUXCA HAYyYHOTO
MHPOBO33pPEHHUS, OCBOCHHMIO OONIEHAYYHBIX METOAOB (HAOMIOIEHHE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHIO MNPAKTUYECKOTO INPUMEHEHHSI HAyYHBIX
3HAHWI, OCHOBAHHOIO HAa MEXIIPEAMETHBIX CBS3SIX € npeameramu «OKpyKarouui
mupy», «®Duzukan, «buonorus», «l'eorpadus», «Maremarnka» u GoOpMUPYET
KOMIIETEHIIUM, HEOOXOAUMBbIE [Jii MPOJOJDKEHHs oOpa3oBaHuMs B 00JacTH
€CTECTBEHHBIX HayK.

W3ydyeHne XuUMUH CIOCOOCTBYeT pa3BuUTHIO y oOywaroumuxcs c¢  3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)ke€HUS, (QYHKIMOHAJIbHOW  TIPAMOTHOCTH,  yMEHUS
BOCIIPUHUMAaTh W KPUTUYECKU aHAJIM3UPOBaTh HHGPOpPMAIMIO, NPEICTABICHHYIO B
pa3ianuHbIX (opMax. 3HAYUMOCTh IpEAMETa JUIsl Pa3BUTUS KU3HEHHOW KOMIIETEHIIMU
oOyvaromuxcsi ¢ 3[IP 3akmroyaeTcss B YCBOGHMH OCHOBBI XUMHYECKHX 3HAHU,
HEOOXOJUMBIX JJIsl MOBCETHEBHOW MW3HU; HABBIKOB 370POBOI0 M OE30MaCHOrO ISl
YeJI0BeKa M OKPY’Kalolleld ero cpelbl oopasza *U3HH; (POPMUPOBAHUM SKOJOTUYECKON
KYJbTYpBI.

[Iporpamma oTpaxkaeT coaep:KaHue 0oO0ydeHUs NpeaMeTy «XUMHUsS» C y4eTOM
0co0bIX 00pa3oBaresbHbIX nMoTpedHocTel oOyvatouuxcs ¢ 31IP. OBnanenune yueOHbIM
MpEeAMETOM «XUMHUS» MPEJICTABISAET ONPEACICHHYIO TPYAHOCTh JJIs 00YYaroIUXCs C
3I1P. D10 cBs3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON 1€ATEbHOCTH, MEPUOANYECKUMU
KOJICOaHUSIMU BHUMAHMS, MaJIBIM 00bEMOM TMaMSTH, HEIOCTATOYHOCTHIO 0OIIIEero 3amaca
3HAHWM, MOHW)KCHHBIM ITO3HABATEJIbHBIM HHTEPECOM W HHU3KMM YPOBHEM pEUYEBOTO
pa3BUTHSL.

Jlnst mpeomosieHUsT TPYAHOCTEH B U3YYEHUU YYEOHOro mpeameTa «XUMHsH)
HeoOxoaMMa ajganTaius o0bemMa U XapakTepa ydeOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOXXHOCTSIM JIaHHOM KaTeropuu oOydYaromuxcs, y4eT UX OCOOEHHOCTEH pa3BUTHS:
UCIIOJIb30BAHUE AJITOPUTMOB, BHYTPUIPEIAMETHBIX M  MEXKIPEIMETHBIX CBSI3€H,
MOCTENIEHHOE YCIOKHEHUE N3YYaeMOro MaTepHaia.

[Ipy wu3ydyeHUH XUMHUM HEOOXOJUMO OCYIIECTBISATH B3aUMOJCHCTBUE Ha
MOJINCEHCOPHOM OCHOBE.

TeopeTtnuecknul Marepuall PEKOMEHAYETCS U3y4daThb B IPOLIECCE MPAKTHUYECKOU
nesTenbHOCTH. BO3MOXXHO BBIJIEICHUE OTIEIBHBIX YPOKOB Ha PEIlIeHHE 3a7ad B CBA3U
CO CJIOXKHOCTBIO aHanm3a Tekcra oOydaromumucs ¢ 3[IP. Opranuueckoe €IuHCTBO
MPAKTUUYECKOM U MBICIUTEIbHOW NEATEIbHOCTH OOYYaIOIIHUXCS Ha YpPOKax XUMHH
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUYECKUX 3HAHUH U
ymenuil. Ocoboe BHUMaHHUE NMPU U3YYCHUH XUMUU YACTSAETCS U3YUCHHIO «CKBO3HBIX)
MOHSATUH ¥ (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHUaa.

[enum u 3a7aun u3yueHus yaeOHOTO peaMeTa « XUMHUS)



OOmue wnenn wu3ydeHHs Y4YeOHOTro TMpeaMeTra «XUMUsS» MPEICTaBICHb B
@®enepanbHOil  pabodeil mporpaMMme OCHOBHOTO oOmiero oOpazoBanus. OHuU
aKTyaJIM3UpPOBaHbl C Y4YE€TOM HOBBIX MNPUOPUTETOB B CHUCTEME OCHOBHOIO OOINIETO
oOpa3oBaHUsl, HAMPABIEHHOCTH OOYYEHHS Ha Pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ MHTEIJIEKTa W o0miel KyiabTypbl. OOydeHHE YMEHUIO YUYUTHCA U
IPOJI0JKATh CBOE 00pa30BaHKME CAMOCTOSITEILHO B HACTOAIIEE BpeMs SIBISIETCS OJIHOM
U3 BOKHEUIINX QYHKIUN y4eOHBIX TPEAMETOB, B TOM YHCIIE U « XUMUN.

s oOyuatomuxcst ¢ 3I1P, tak ke, kak W I HOPMAaTUBHO Pa3BUBAIOIINXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeNbHYIO IporpaMmy,
JOMUHUPYIOIEE 3HAUCHHUE MTPUOOPETAIOT TaKUeE IENIH, KaK:

dbopMupoBaHUE  MHTEIUICKTYaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY IPUHATUIO PEIICHUI, CITIOCOOHOM alanTHPOBATHCA
K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKU3HH;

HalpaBJI€HHOCTh OOY4YEHHs] HAa CHUCTEMAaTHYECKOE NPUOOIIEHUE Yydalluxcs K
CaMOCTOSITEJIbHOM MO3HABATEILHON ESITEIIbHOCTU, HAYYHBIM U MTPAKTUYECKUM METOJaM
NO3HaHUs, POPMUPYIOIIMM MOTHUBALIUIO U PA3BUTUE CIIOCOOHOCTEN K XUMHUU;

o0ecrieueHue yCIIOBUHM, CIOCOOCTBYIOIIUX MNPHOOPETEHUIO O0y4aroIUMUCS
OTbITa PA3HOOOPA3HON JESITEIILHOCTH, MIO3HAHUS U CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMITETEHIIHM ), UMEIOIINX YHUBEPCATHHOE 3HAUCHUE JIJISI PA3IMYHbBIX BUIOB
JEsITeNIbHOCTH;

dbopmMupoBaHuE YMEHHI OOBSCHSATH M OIICHUBATH SIBICHUS OKPY)KAIOIIEro MHpa
Ha OCHOBAHWH 3HAHUU W OTBITA, TTOJYICHHBIX MPU N3YICHUN XUMHUH,

dbopmupoBaHue y OOyYarOMMXCs TYMAHHUCTUYECKUX OTHOIICHWH, MOHMMAaHUS
[IEHHOCTH XWUMHUYECKUX 3HAHUU g BBIPAOOTKM HKOJOTHYECKH IIeIecoo0pa3Horo
MOBENICHUS B OBITY U TPYIOBOU JCSITEILHOCTH B IIEJIIX COXPAHEHUS CBOETO 37I0POBBS U
OKpY>KaroIled MPUPOIHOMN CPENbI;

pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOECHHS OOIIEYEIIOBEUYECKUX LIEHHOCTEHN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

Kypc HampaBiieH Ha pelieHue caeayonmx 3a1ad, 00ecneynBaoIX pealn3alnio
JMYHOCTHO-OPUEHTUPOBAHHOTO U JIEATEIBHOCTHOTO MOJAXOJ0B K OOYYEHHIO XUMUU
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMHpoBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX TMPEACTABICHUN O
BEIECTBAaX, X MPEBPAIICHUAX U MPAKTUUECKOM MPUMEHEHHUH; OBJIaICHUE MTOHITHITHBIM
anmapaToM ¥ CHMBOJIMYECKHUM SI3BIKOM XUMHUH;

OCO3HaHHE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak oOnacTu
COBPEMEHHOTO €CTECTBO3HAHHUS, XHUMHUYECKHX MPEBPALICHUA HEOPraHUYECKUX U
OpTraHWYECKUX BEIIESCTB KaK OCHOBBI MHOTHX SIBJICHUH »XUBON M HEXHBOW MPUPOIHI,
yriyOneHne MpeICTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA;

OBJIaJICHHE OCHOBaMHM XMMHYECKOM TPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATh
U OOBEKTUBHO OIIEHWBATh XKU3HECHHBIC CUTYyallUH, CBSI3aHHBIE C XUMHEH, HABBIKAMHU
Oe3ormacHOro oOpalieHuss ¢ BEUIeCTBaAMH, HCIIOJIb3YeMbIMH B IOBCEIHEBHOM >KU3HU;
YMEHHMEM aHaJU3upoBaTh M IJIAHUPOBATh SKOJOTHYECKH O€30MacHOE TIOBEACHHUE B
LEJSIX COXPaHEHUS 30POBbsl U OKPYKAIOIIEH CPEe/Ibl;
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dbopMupoOBaHUE YMEHHI yCTaHABIUBATh CBSA3H MEXKAY peajibHO HaOIIOqaeMbIMU
XUMUYECKUMHU SIBJICHUSIMUA U TPOLECCAMH, MPOUCXOJAIIMMUA B MUKPOMUPE, OOBSICHATh
PUYKUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHUS, a
TaK>Ke 3aBUCUMOCTb TPUMEHEHHS BEIIECTB OT UX CBOMCTB;

NpUOOPETEHUE OMBITA MCIONB30BAHUS PA3JIMYHBIX METOJOB M3YUYEHHUS BEUIECTB,
HAOMIOACHUST 3a WX MPEBPALICHUSIMHU TPU TMPOBEIACHUU HECIOXKHBIX XHUMHUYECKUX
HKCIIEPUMEHTOB C MCIOIb30BaHUEM JJa0OPaTOPHOro 000PYI0BaHUS U TPUOOPOB;

dbopMupoBaHUE TPEACTABICHUN O 3HAYCHHUM XHUMHUYECKOM HAyKd W pEIICHUU
COBPEMEHHBIX IKOJIOTHUECKHUX MPOOJieM, B TOM YHCIIE B MIPEIOTBPAILICHUN TEXHOTCHHBIX
1 DKOJIOTHYECKHUX KaTacTpod.

Oco6eHHOCTH 0TOOPA M aJanTAlMN Y4e0OHOr0 MaTepuaJia o XuMHH

OOyueHne y4eOHOMY MpeaMETy «XUMHUS» HEOOXOJUMO CTPOHUTHh Ha CO3JAaHUU
ONTUMAJIBHBIX YCIOBHH JI YCBOEHHS MPOrPaMMHOTO Marepuaia OOyJaroIUMHUCS C
3IIP. bosnbplioe BHUMaHHE AOKHO OBITH yAENEHO OTOOpY y4eOHOro marepuaia B
COOTBETCTBUM C MPUHIUIIOM JOCTYITHOCTH IIPU COXPAaHEHUHU 0011ero 0a30BOro ypoBHS.
OH N0MKEeH MO COAEpX aHUI0 U 00beMy OBITh aallTUPOBAHHBIM JJI1 O0YYarOUIUXCS C
3IIP B cOOTBETCTBUU C UX OCOOBIMH 00Opa3zoBaTEebHBIMU MOTpeOHOCTSIMH. CremyeT
o0JerynTh OBIaJeHUue Marepuasiom oOyvatomumucs c¢ 3IIP nocpeactBom  ero
JETAILHOTO OOBSICHEHUS C CUCTEMATHYECKUM IOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOM
B MIPUMEHEHUU 3HAHUU C HCMOJIb30BAHHEM IMPUEMOB AJITOPUTMU3AIUU U BU3YAIbHBIX
orop, 00y4eHus CTPYKTYPUPOBAHHUIO MaTepHaIa.

Bonbiioe 3HavueHue U MOJTHOIEHHOTO YCBOCHHSI Y4EOHOTO MaTepuaja MMeEeT
OTopa Ha MEXIIPEIMETHBIE CBSA3HM BOIPOCOB, M3YYaeMbIX B JAaHHOM Kypce, C TaKUMU
yueOHbIMU mpeaMeramMu Kak «l'eorpadus», «DPuzukay, «buonorus». Ilo3Bomss
paccMaTtpuBaTh OAMH M TOT K€ YYeOHBIM MaTepuand C pa3HbIX TOYEK 3pEHHS,
MEXMPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €T0 Jy4IIEeMy OCMBICIECHHIO, OoJiee TPOUHOMY
3aKPETUICHUIO TIOJYYCHHBIX 3HAHUN U TIPAKTUYECKUX YMEHHM.

[Tpu mOArOTOBKE K ypOKaM YYHUTENb JIOJDKEH MPEeaycMOTpeTh (POPMUPOBAHUE Y
oOy4Jaronuxcsi yMEHUi aHaIM3upoBaTh, CPAaBHUBATh, 0000IIaTh U3yYyaeMbIil MaTepual,
IUTAHUPOBATh TMPEACTOALIYI0 paldoTy, OCYIIECTBIATH CaMOKOHTpoJib. HeoOxomumo
MOCTOSIHHO CJIEIUTh 3a MPaBWIBHOCTBIO pEUYEBOro O(OPMIICHHS BbICKa3bIBAaHHM
obyuarommmxcs ¢ 3I1P.

B cBsi3u ¢ 0COOCHHOCTSIMM TOBEJCHUS U JI€ATENbHOCTH, oOyyatouiuxcs ¢ 31IP
(pacTOpMOXKEHHOCTh, HEOPraHW30BAHHOCTH) HEOOXOJWM CTPOXKAWIINKA KOHTPOJIb
COOJIOICHNS TIPABIII TEXHUKHU OE€30MMaCHOCTH TIPH MPOBEICHUH J1ab0paTopHBIX padoT B
XUMHUYECKOM KaOWHETE.

Buabl pestenbHoctu oOyuyawmuxcsa ¢ 3IIP, o0yciaoBiieHHble 0CO0BIMHU
00pa30oBaTeJIbHBIMH MOTPEOHOCTAMH M 00ecleYHBAKIIHE OCMbICTIEHHOE 0CBOEHUE
co/lepKaHUM 00pPa30BaHMS MO MpeaMeTy « XHUMHD)

Conepxxanue BUAOB jesTenbHOCcTH oOywatoniuxcs c¢ 3IIP Ha ypokax Xumuu
oTpeneNnsieTcss UX 0COOBIMU O00pa30BaTEIbHBIMHU MOTPEOHOCTSIMU. [loMHMO MMIHMPOKO
ucnonpzyeMbix B @OIT OO0 olmmx mist BceX OO0y4aromuxcs BHAOB JEATEIbHOCTH
CIeNyeT YCWINTh BUJIBI JACATENBHOCTH, CHEIUGUYHBIE [UIsI JAHHOW KaTeropuu
oOyuaromuxcsi, Ui 00ecTieyeH!s] OCMBICIIEHHOTO OCBOCHMSI COAEpkKaHMs 00pa30BaHUs
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[0 NPEeAMETY: YCUJICHHE MPEIMETHO-NPAKTUYECKOU JEATEIbHOCTH C aKTUBU3aLUEH
CEHCOPHBIX CHCTEM; YEPEAOBAaHWE BUAOB ACATEIBHOCTH, 3aJCHCTBYIOIINX Pa3JIMYHbIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja ¢ ONOpPOM Ha allTOPUTM; «IOLIATOBOCTH» B
U3YYCHUN MaTepualia; MCIOIb30BaHUE JOMOJHUTEIBHOW BU3yaJIbHOW OMOpPHI (TUIAHBI,
oOpas3libl, CXeMbl, I1a0JI0OHBI, OTIOPHBIE Ta0IUIBI). i pa3BuTus y ooyyatomuxcs ¢ 3[1P
yMEHHUSl JieNlaTh BBIBOJBI, (OPMUPOBAHMS TPAaMOTHOIO PEYEBOIO BBICKA3bIBAHUS
HE0OXO/IUMO HKCMOJIB30BaTh OMOpHBIE cioBa W kiuiie. Ocoboe BHUMAHHE CIEIyeT
YACIUTh OOYYEHUIO CTPYKTYPUPOBAHHUIO MaTepHasia: COCTABICHUE PHUCYHOUHBIX H
BepOANbHBIX CXEM, COCTaBJieHME TaOJdHIl, COCTAaBJICHHWE KJIACCHU(PHUKAIUU C
0003HaYEHHBIMU OCHOBAaHUSAMH TSI KJIacCU(PUKAIMKA M HAMOJTHEHUE WX MPUMEpPaMU |
zp.

[IpumepHast TemaTuyeckasi U TEPMUHOJIOTUYECKas JIEKCUKa cooTBeTcTBYeT DOII
000.

Hnst oOyuatomuxcsi ¢ 3I[IP cymiecTBEeHHBIMU SIBJSIOTCS MPUEMBI  Pa0bOTHI C
JEKCUYECKUM MaTepuajaoM 1o mnpeaMmery. [lpoBomutcs crnenuanbHas padoTa 1o
BBEJICHUIO B aKTHUBHBIA CJIOBapb OOYYarOUIUXCS COOTBETCTBYIOMIEH TEPMHHOJIOTHU.
N3yyaemble TepMUHBI BBOJSTCS HA MOJMCEHCOPHOW OCHOBE, 00si3aTeNbHA BU3yaslbHAs
MOJIJIEPKKa, AJITOPUTMBI Pa0OTHI C OMPEICTICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaJIu3aIluu
TEPMHHOJIOTHH.

Mecto yueOHOro nmpeamera « XuMus» B y4eOHOM ILJIaHE

B cootBerctBUM ¢ @DenepaibHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAAPTOM OCHOBHOT'O OOHIEro o0pa3oBaHUsl y4EOHBIM MpeaMeT «XUMUs» BXOJIUT B
npeaMeTHy0 00aacTh «EcTecTBEeHHOHAYUHBIE MPEIMEThI» U SBISETCS 00s13aTEIbHBIM
JUTSL UBYUYCHUS.

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

Copnepxkanue y4eOHOro mpenMera «Xumus», npejactaBieHHoe B DenepanbHOU
paboueit mporpamme, coorBerctByer DI'OC OOO, pa3paboTaHo C y4EeTOM
denepanbHOl  OCHOBHOW  00pa3oBaTEeNIbHOW  MPOTrpaMMbl  OCHOBHOTO  OOIIETO
oOpa3zoBaHusi 1O Yy4yeOHOMY TIpeAMETy «XUuMHUS», COOTBEeTCTByeT DenepaibHON
aJanTUPOBAHHOW OCHOBHOW 00pa3oBaTeNbHON MpPOrpaMMe OCHOBHOTO  OOIIEro
o0pa3oBaHus 00YUAIOIIUXCS C 33JIEPIKKOM MCUXUYECKOTO PA3BUTHSI.

COLAEPXAHUE YUEBHOI'O ITPEIMETA « XMW »

COJEP)XAHUE OBYUEHUNA B 8 KITACCE

[IepBOHaYaIbHBIE XUMHUUECKUE TTOHATHS

[Ipenmer xumuu. *Poiabp XUMHUM B JKM3HM 4YelloBeka.™ Tena W BelecTsa.
@u3nuecKre CBOICTBA BEIIECTB. ATrperaTHOE COCTOSIHME BEIIECTB. *XUMHUS B CUCTEME
Hayk.* Uwucteie BemectBa u cMecu. CmocoObl pazaenenuss cmeceit. [IpaBuna
0e30macHOro OOpaIIeHus ¢ BEIECTBAMU U JIA0OPaTOpHBIM 00opynoBanueM. *IlonsTue
0 METOJIaX MO3HAHUS B XUMHU.™

ATOMBI U MOJEKYJIbl. XMUMUYECKHE DJIEMEHTbl. 3HAKU (CHUMBOJIbI) XMMHUYECKHX
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sneMeHToB. OTHOCUTENbHAS aTOMHAasi Macca. [IpocTeie U cinoxHbIe BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas ¢opmyia. BageHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BellecTB.* OTHOCUTENbHAas MOJIEKYJsipHass Mmacca. MaccoBas
JI0JI1 XUMUYECKOTO DJIEMEHTa B COCTMHEHUU.

duznueckre W XUMUYECKHE SIBIICHUA. XuMudeckas peakuus. [IpusHaku
XUMUYECKUX pEaKIUh. YpaBHEHUS XUMUYECKUX peakiuid. 3aKOH COXpaHEHUS MacChl
BemiecTB. Knaccudukanus XUMHUYECKHMX peakiuil  (COeNMHEHUs, pa3IoKEeHUs,
3aMeIleHus, OOMeHa).

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHWYECKOW MOCYJIOM, C MpaBUIaMU
paboThl B JIa0OpaTOpuu W MpUEMaMH OOpallleHUs C J1a0OPaTOPHBIM O0OPYAOBAHUEM;
U3yuyeHHE U OMNHUCaHWE (PHU3UYECKUX CBOMCTB 0O0pa3lloB HEOPTaHUYECKUX BEILECTB;
HaOmoieHne pu3nyeckux (IJIaBI€HUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIUs BOJbl) U XUMUYECKUX (TOPEHUE CBEUM, MPOKAIMBAHUE MEAHOMN
IIPOBOJIOKH, B3aUMOJEHUCTBUE MeJa C KUCJIOTOM) sBJICHHWM, HAOMIOACHHWE M ONHCAHUE
IIPU3HAKOB MPOTEKAHUS XUMHUYECKUX pEaklUui (pas3siokeHue caxapa, B3auMOJeHcTBHE
CEepHOM KHCJIOTBl C XJOpuaoM Oapusi, paznoxenue ruapokcuaa wmeau (II) mpwu
HarpeBaHMUH, B3aUMOJAEHCTBUE Xkele3a ¢ pacTBopoM conu meau (I1));u3ydenue cnocoboB
paszzaeneHust cMeceil (C TOMOILBI0 MarHuTa, (PUIBTPOBAHKE, BhIMAPUBAHUE, TUCTUILIALIMS,
xpomarorpadus), MpOBEJEHUE OYUCTKU IOBAPEHHOHM COJIM; HAOJIIOJIEHUE U ONHCAHUE
pe3yabTaTOB TMPOBEICHUS OIbITA, HWUIIOCTPUPYIOMIETO 3aKOH COXPAHEHHS MAacChl;
CO3/IaHHE MOJIETIEN MOJEKYJ (IIApOCTEPKHEBBIX).

Baxxneinmme npeacTaBUTEN HEOPTaHUYECKUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3gyxa. Kucnopog — sneMEHT M IpOCTOe
BelecTBo. HaxoxaeHue Kucnoposa B mpupoae, pU3nyeckue 1 XMMUYECKUE CBOICTBA.
Peakiuu ropeHust MpoCThIX U CIOKHBIX BemiecTB. CIIOCOOBI MOJIYYEHHS] KUCIOPOJa B
nabopaTopur *u npoMmsblInuieHHOCTH.* [IpuMmenenne kucnopona. [lonstue o0 oxcugax.
Kpyrosopot kucinopona B npupoje. *O30H — ajtoTponHasi MOAUPUKALUSI KUCIOPOa.

TemnoBo# 3pPexT XuMHUYECKON peakiiny, TEPMOXUMHYECKUE YPaBHEHUS, IK30- U
SHAOTEPMUYECKHE PEaKMK. TOIUIMBO: YrOJb U METaH. 3arps3HEHUE BO3AyXa, YCUIICHUE
napHUKOBOTO 3 (PexTa, pa3pyiieHue 030HOBOTO CIOsT.™

Boxopox — aneMeHT M IpocToe BewecTsBo. HaxoxxaeHue Bonopona B NPUPOZE,
¢u3nUecKue 1 XMMUYECKHUE CBOMCTBA (Ha MpUMEpe B3aMMOCICTBUS C HEMETAIJIAMU U
OKCHUJIaMH METAJIJIOB), MPUMEHEHHE, *CrocoObl moiyueHus.* [loHsiTHe O KUCIOTaX U
COJISIX.

KomnuectBo BemectBa. Mosib. Mossipas macca. 3akoH ABoraapo. MoJisspHbIi
00BEM Ta30B. Pacuersl o xumudeckoi opmyiie. PacueTsl MaccoBOM 1011 XUMUYECKOTO
AJIEMEHTa B COEIMHEHUU, KOJMYECTBA BEILECTBA, MOJSPHON Macchl, MOJSIPHOTO O00beMa
ra3oB. Pacu€Tbl Mo XMMUYECKUM YPaBHEHUSIM.

*@uznueckue cBorcTBa Boabl.* Boma. Ee coctas, ctpoeHue u mosiekyibl. *Boaa
Kak pactBoputenb.* PactBopbl. *IIoHSITHE O HACHIEHHBIX W HEHACHIIIEHHBIX
pactBopax. lloHsiTue pacTBOpMMOCTH BemleCcTB B Boje.* Pacuer MaccoBoil moim
BEIllECTBA B pacTBope (MpoleHTHAas KOHLEHTpanwus). MaccoBas 10Jis BellecTBa B



pacTBope. *XHWMHUYECKHE CBOMCTBA BOABI (PA3I0KEHHUE, PEAKIIMU C HATPUEM, OKCHIOM
Kanblusa, okcuaoM cepbl (IV) peakunum ¢ mertamiaMu, KUCIOTHBIMH U OCHOBHBIMHU
okcugamu). [lonstie 00 ocHoBaHUsX. POk pacTBOPOB B MpUPOJIE€ U B )KU3HU YEJIOBEKA.
Kpyrosopot Boabsl B mpupoje.* 3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYHMCTKA
IPUPOJHBIX BOJ.

Baxneiiime  kiaccel  HeopraHmyeckux — coeauHeHuil.  Knaccuduxanus
HEOpraHW4eckux coeAuHeHuil. OKcuabl: cocTaB, Kiaccuukanus (KUCIOTHBIE,
OCHOBHBIC, *aM(poTepHBIC, HeconeoOpasytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuna azora (ll)), Homenknarypa.* *IlonyueHne™ U XUMUYECKUE CBONCTBA OKCHJIOB
(B3auMopelicTBue ¢ BOAOW, KucimoTamu, mienodamu). OcHoBanusa. Knaccudukanus
OCHOBaHMW: IIEJIOYM M HEPACTBOPHUMBIE OCHOBaHUA. HoOMeEHKnaTypa OCHOBaHUM.
du3MUecKue M XUMHUYECKHE CBOMCTBA OCHOBaHHHN (B3aMMOACHCTBHE C OKCHIAMU
HEMETAJUIOB, KUCIIOTaMU, coJisiMH). *TlomydeHnne ocHOBaHUM. ™

Kucnotsi: cocras, kinaccudukaiys, HOMEHKIATypa, (pU3nYecKue U XUMUYECKUE
CBOMCTBa (B3aUMOJICUCTBME C METaUIaMH, OCHOBHBIMH OKCHJaMH, OCHOBAHHIMH,
COJIIMHM, Ha TPUMEPE COJSHOM U CEpPHOM KHCIOT), *crnocoObl moiydeHus.™ Psn
aktuBHoctu MetaiwioB H. H. bekeroBa. Conm (cpennHue): HOMEHKJIATypa CoOJei,
*CcnocoObl MOJTyYeHUs™, B3aUMOJICUCTBHE COJIeH ¢ MeTaUlaMH, KUCIOTaMH, IeJI04aMu
U COJISIMU, IPUMEHEHUE.

[TonstHe 00 aM(dOTEepHBIX THAPOKCHIAX (HAa MpUMEpe LUHKA U *aTrOMUHHS™):
*XUMHYECKUE CBOKMCTBA (B3aMMOJEHCTBHE C KMCIOTAaMU U IIEJIOYAMHU, PA3I0KEHUE MTPU
HarpeBaHWM) U MOJy4YeHHUE.™

['eHeTnueckass CBA3b MEXAY KIAacCaMU HEOPraHWYECKHX  COEIUHEHHM.
['eneTnueckue psabl.

XUMHUYECKHUI IKCIIEPUMEHT: KaU€CTBEHHOE ONPEIETICHUE COJIEP KaHUS KUCIOpoaa
B BO3/yX€; MOJIyYEHHE U U3yUYECHHUE CBOMCTB KUCIOPOa; HAOIIOACHHE B3aUMOICUCTBUS
BEILIECTB C KUCJIOPOJOM U YCJIOBUSI BOZHUKHOBEHHS U MPEKPAILICHUS TOpEeHHUs (TI0Kapa);
O3HaKOMJIEHHE ¢ 00pa3llaMH OKCHJIOB U OMKMCAHKUE WX CBOWCTB; MOJIYYCHHE U U3yUYCHHE
CBOMCTB BOJIOpojia (TOpeHue); HaOII0IeHHEe 00pa3loB BEIIECTB KOJIUYSCTBOM | MOJIb;
UCCIIEJOBaHHE OCOOCHHOCTEM pPacTBOPEHHUSI BEIIECTB C PA3IMYHOM PaCTBOPUMOCTHIO;
IIPUTOTOBIICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEILIECTBA; B3aMMOJCHCTBUE BOJABI C METaulaMu (HaTpUEM M KaiablueM) (BO3MOKHO
HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB); OIPENEICHUE PAacCTBOPOB KHUCJIOT W IIEJIOYEN C
MOMOILbIO  MHIMKATOPOB; MCCIENIOBaHHE OOpa3lloB HEOPraHWYECKHX BELIECTB
pa3IMYHBIX KJIACCOB; HAOMIOAEHUE HM3MEHEHHUs OKPACKM HHAMKATOPOB B PacTBOpax
KHUCJIOT M ILeJIoueid; u3yueHue B3aumopeiictBust okcuna meau(ll) ¢ pactBopom cepHoi
KHUCJIOTBI, KHCIIOT C METAJJIAMM, PEaKIuii HEUTpaiu3aluu; MojJydeHue HepacTBOPUMBIX
OCHOBAaHMI, BBITECHEHHE OJHOTO MeETajjla JPYyruM W3 pacTBopa COJIM; peUIeHUE
AKCIIEPUMEHTANBHBIX 3aad 1o TeMe «Baxuelmme Kiaacchl HEOPTraHWYECKUX
COCIUHEHUI».

[Tepnoanueckuii 3akoH u [leprnoanyueckas cuctemMa XHUMHAYECKUX 3JIEMEHTOB
. . MenneneeBa. CTpoeHue aTOMOB. XUMU4ecKas CBi3b. OKUCIUTEIbHO-
BOCCTAaHOBHUTEJIbLHbBIC PEAKIINH.



[lepBbie MONBITKH KIacCU(PUKAIIMN XUMUYECKUX 3yieMeHTOB. [loHATHe 0 rpymmax
CXOJHBIX JJIEMEHTOB (ILEJIOYHbIE U IIEIIOYHO3EMENIbHBIE METaJUIbl, TaJIOTEHBI,
UHEPTHBIE Ta3bl). *DJEMEHTHhI, KOTOpble 00pa3yloT amM(@OTepHbIE OKCUIBI U
TUIAPOKCUIBI.*

[lepnognuecknii 3akoH. llepumoandeckas cucTeMa XHUMHUYECKHX JJIEMEHTOB
1. 1. Menneneesa. Kopotkonepuoanas U * IIUHHOTIEpUOAHAS ™ bopmbl
[lepuomnueckon cucreMbl xumMudeckux syeMeHToB . . Menneneesa. Ilepuonbl u
rpynnsl. PU3NYECKANA CMBICI IMOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUOAA W TPYIIIBI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX sifep. *M3oTonbl.™ Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB NEpBbIX 20 XUMHUUECKUX 3iemMeHToB Ilepunonnueckoi
cucrembl J[. 1. Menneneea. XapakTepuUCTMKAa XHMHWUYECKOIO OJJEMEHTAa IO €ro
nonoxenuto B [lepnonnueckon cucreme /. 1. Menneneesa.

*3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB MaJbIX MEPUOIOB U TJIABHBIX
MNOATPYII, B 3aBUCHMOCTH OT AaTOMHOIO (IOpPAJKOBOrO) HOMEpa 3HAYEHHE
Ilepuoguyeckoro 3axkoHa U llepuoandeckor CUCTEMBI XUMHUYECKUX 3JIEMEHTOB I
pa3BuTHs Hayku U npakTuku. Jl. V1. MeHnneneeB — yu€Hblil U TpaKJaHUH. ™

Xumnyeckass cBs3b. KoBasmeHTHass (moJjisipHasi W HEMOJIIpHAsi)  CBS3b.
*JNEeKTPOOTPULATETLHOCTh AaTOMOB XUMHUECKUX 3JIEMEHTOB. ™ VIOHHAs CBS3b.

Crenenp okucieHus. OKHCINTEIbHO-BOCCTAHOBUTEINBHBIE peakuuu. [Ipomeccsl
OKHCIICHHS] U BOCCTAHOBJICHUSI. OKHCIIUTENIN U BOCCTAHOBUTEIIN.

XUMHUYECKUI SKCHEPUMEHT: HW3y4eHUue OO0pa3loB BEUIECTB METALIOB H
HEMETAJUIOB; B3aHMOJCUCTBUE THUAPOKCUAA IIMHKA C PACTBOPAMH KHUCJIOT U LIEIOYEH;
ITPOBEJICHUE OIBITOB, MJUTFOCTPUPYIOLIUX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pas3ioKeHus, COSTUHEHHUS ).

MexnpeaMeTHbIe CB3U

Peanuzanmsi MeXnpeaMeTHBIX CBsi3eld MpPU M3YYCHHWM XHMHM B 8 KIacce
OCYIIECTBJISIETCS Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH,
TaK W TOHATUM, SBJSIONIMXCS CUCTEMHBIMU JIJIS OTJEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4HOTO IUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TOHATUSA: HAy4HbIA (akT, TUIOTE3a, TEOpHs,
3aKOH, aHAJIU3, CUHTE3, KiIaccu(ukaims, nepuoaudyHOCTh, HAOII0IeHNEe, IKCIIEPUMEHT,
MOJIETUPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

dusuka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU], U30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUYECKUM 3apsj, BEIIECTBO, TeI0, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3MYECKHUE BEIMYMHBI, SIUHUIIBI U3MEPEHUS,
KOCMOC, IJIaHEThI, 3BE3/1b1, COHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIbI, TOPHBIE MOPOABI, TMOJIC3HBIC
HCKOTaeMbI€, TOILUIUBO, BOJIHBIE PECYPCHI.



COILEPKAHUE OBYUYEHMUA B 9 KIIACCE

BemecTBo 1 XuMHueckas peakuus

[Tlepuonnyeckuit 3akoH. Ilepuoanueckass cUCTeMa XUMHMUYECKUX 3JIEMEHTOB
. . MenneneeBa. CrTpoeHue aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB
XUMHUYECKHX 3JIEMEHTOB NEPBBIX TPEX MEPUOMOB, KaJlWs, KAIbLHS U UX COCAUHEHHUN B
COOTBETCTBUU C MOJOKEHUEM 3JIEMEHTOB B [leprnoanyeckoil cUCTEME U CTPOCHUEM HX
aTOMOB.

CrpoeHue BemlecTBa: BHUABl XHUMHYECKOW CBSI3U. THIBI KPUCTAUIMYECKHX
pElETOK, *3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIIA KPUCTAIIMYECKON PEIETKH U BUIA
XUMHUYECKOH CBSI3U. ™

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEXIyHapOaHas U
TpUBHAJIbHASA). XUMUYECKHE CBOMCTBA BEILECTB, OTHOCAIIMXCSA K Pa3IMYHBIM KJilaccaM
HEOPraHWYECKHUX COCIMHEHNN, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudpukanus XxuMudeckux peakuuid Mo pazindyHbIM IpU3HaKaM (110 YUCITY U
COCTaBY y4YacCTBYIOUIMX B PEAKIIMU BEILIECTB, O TEMJIOBOMY 3P (EKTy, IO U3MEHEHHUIO
CTENEHEW OKHUCJICHHUS XMMMUYECKHX DJJEMEHTOB, *NO OOpaTUMOCTH, IO Y4YacCTHUIO
KataiuzaTopa).* DK30- W DJHJIOTEPMHUYECKHE peakuuu. *TepMOoXUMHUYECKUE
ypaBHEHUA. ™

*TloHsiTHE O CKOpPOCTH XHMHuYecKoWl peakuuu. [lonarne o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakuusx. [loHATHE O TOMOTE€HHBIX U TE€TEPOreHHBIX
peakuusx. [lonsiTue o XumMuueckoM paBHOBecuH. CMEIIEHNE XUMHYECKOTO PABHOBECHS.
®akTopbl, BAUAIOIIAE HA CKOPOCTh XMMHUYECKON PEaKIMU U MOJIOKEHUE XUMHYECKOTO
paBHOBecHUA. ™

OKHCINTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBII OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuuu. CoCTaBIIeHHE YPABHEHUI OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKUUM C UCIIOJIb30BAHUEM METO/1a AIEKTPOHHOIO OajlaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DJIEKTPOJIUTUYECKAs JTUCCOLMALNS.
DNEKTPOAUTBI U HEdNEKTPOIUThl. KaTHOHBI, aHMOHBI. *MeXaHu3M AUCCOLUALUU
BEIIECTB C PA3JIMYHBIMU BHJAMM XHMHYECKOW CBsA3U. IloHsTHE O cTeneHu
nucconuanuu.™ CuabHbIE U C1a0ble AJIEKTPOIUTHI.

Peakiuu nonHoro oOMeHa. YcClIOBUS MPOTEKAHMS PeakUUid MOHHOTO OOMeHa 10
KoHIa. [losmHbIE M COKpalIEHHBIE HOHHBIE YPABHEHMS PEAKUNNA. XUMUYECKHE CBOMCTBA
KHCJIOT, OCHOBAaHMM UM COJIell B CBET€ NPEACTABICHUA OO0 3JIEKTPOJUTUUYECKON
nucconmanuu. Cpena pactBopa. KadeCcTBEHHbIE pEaKIMM HA KATHOHBI W AHUOHBL:
XJopua-, OpoMun-, uoauA-, cyiabdar-, KapOoHaT-, CcUIMKaT-, (ocdaT- aHUOHBI,
TUJIPOKCUA-UOHBI; KaTHOHBI aMMOHUSI, MarHus, KaJbIUs, allOMUHMS, keneza (2+) u
(3+), meau (2+), uMHKA, TIPUCYTCTBYIOIINE B BOJHBIX paCTBOPAX.

XHWMHYECKUI 3KCIEPUMEHT: O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX
PEIIETOK HEOPraHMYECKHUX BEIIECTB — METAJJIOB M HEMETAJJIOB (rpadura U anMasa),
CIIOKHBIX BEIIECTB (XJIOpUJA HATpuUs); HUCCICAOBAHME 3aBUCUMOCTH CKOpPOCTH
XUMHYECKOW pEaKIMU OT BO3JIEHCTBHS pa3IM4YHBIX (AKTOPOB; HCCIEIOBAHUE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BELIECTB, MPOLIECCA JUCCOLUUALIMM KUCIIOT, IEN0YEH U
cojeii  (BO3MOXXKHO  HCIIOJIb30BAHME  BHUJAECOMATEPUATIOB); MPOBEACHHE  OIBITOB,
WUTFOCTPUPYIOLIUX TPU3HAKK TMPOTEKAHMS PEaKIMid HMOHHOTO OOMeHa (0Opa3oBaHHUE
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0CaJIKa, BBIICJIECHHUE ra3a, 00Opa30BaHHE BOJbI); ONbBITOB, WILTIOCTPUPYIOLIMX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ peakuui (TrOpeHHe, peakuuu pPas3jiokKeHHUs,
COEMHEHMS); PacllO3HABaHUE HEOPraHMUYECKHUX BEIIECTB C IOMOIIBI0 KaueCTBEHHBIX
peakiuii Ha HOHBI; PELLICHUE SKCIIEPUMEHTANIBHBIX 3a/1au.

Hewmerasisl 1 X coeAMHEHU

OOmass  xapakrepucTuka rajnoreHoB. (OCOOEHHOCTM CTPOEHHSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (GU3NYECKUE CBOICTBA MPOCTHIX
BEILIECTB — rajJOreHoB. XMMHUYECKHE CBOMCTBAa Ha NMpHUMeEpPE XJopa (B3auMOJEHCTBUE C
METaljlaMH, HEeMeTallaMd — BOAOPOJIOM U  KHUCIOpOAOM, *memouamu™).
XnopoBoaopoa. CoJisiHas KUCI0Ta, XUMUYECKHE CBOMCTBA, *MONTyYeHUue™, NpUMEeHEHHE.
* JleficTBHE XJI0pa M XJIOPOBOJIOPOIa HAa OPTaHW3M 4elioBeka.™ BakHelme XIopuasl u
UX HaXO0KJIEHHE B PUPO/IE.

OOmas xapakrepuctuka 3JeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTpPOEHUs
aTOMOB KHMCJIOPOJIa ¥ CEPBI. XapaKTEPHbIEC CTEIIEHNU OKUCIICHUS.

CrpoeHue M (QuU3MYECKUE CBOWCTBA MPOCTBIX BEIIECTB — KUCIOPOJA U CEPHI.
ANnoTponHble MOAU(PHUKALMU KHUCIOpOAAa U cepbl. XUMHYECKHE CBOMICTBa Cepbl
(B3auMogelicTBUe *c HeMeTalslaMH™ — BOJOPOJOM U KHCJIOPOJAOM, MeETalljamH,
*KOHLEHTPUPOBAHHBIMU a30THOM M cepHOM kuciotamu).* CepoBOAOPOI: CTPOECHHE,
¢u3znueckue U XMMHUYECKUE CBOMCTBAa (KMCIOTHBIE M BOCCTAaHOBHUTEJIBbHBIE CBOMCTBA).
Oxcuapl cepbl Kak MPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHast KucioTa: (Gu3niecKue
U XUMHUYecKue cBoicTBa (oOmme u crneurduyeckue). Conu CEpHOM KHCIOTHI,
KAaueCTBEHHAas peakius Ha cyibdaT-uoH. CepHucTas KucioTa. *XMMHUYECKHE PEaKLIUH,
JeXallie B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TMOJyYeHUs CEpHOM KHUCHOTHI.™
Haxoxnenue ceprl u €€ coenuHeHnid B npupone. [I[puMenenne cepol 1 €€ COeNMHEHNH B
ObITY M B MPOMBIIUIEHHOCTH. *XHMMHUECKOE 3arps3HEHUE OKpYKaroleh Cpebl
COEIMHEHUSIMH Cepbl (KUCIOTHBIE JOXAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBparnieHus.

OO6mast xapakTtepucTuka osieMeHToB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB a30Ta U (ocdopa, XapaKTepHbIe CTEIEHN OKUCIICHHUS.

A30T, pacmpocTpaHeHuEe B MpHUpojae, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(B3auMozelicTBUE C MeTaJUIaMM M HEMETallJlaMd - KHUCJIOPOAOM M BOJOPOAOM).
Kpyrosopor azora B mnpupone. AMMuak: (U3NYECKHE U XUMHUYECKHE CBOMCTBa
(OKHCIIEeHHEe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *HojlydeHHe™ U MpUMEHEHUE.
Connm aMMOHUS: COCTaB, (QU3NYECKHME UM XUMHUYECKHE CBOWCTBA (pa3liokKeHUeE,
B3aMMOJICHCTBUE CO IIejouyaMu), npuMmeHeHue. KauecTBeHHass peakids Ha HOHBI
aMMOHMsI. A30THas KHUCJIOTa, €€ (Qu3nUecKue M XUMHUYECKHE CBOMCTBa (oOuiue u
cnenuduueckue), *nomydenue.* Hutparel (paznoxeHue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB M COJEM aMMOHHMSI B Kay€CTBE MHHEPAJIbHBIX YIO0OpEHUM.
*XUMUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COSAMHEHUSMU a30Ta (KUCIOTHBIE
JOXH, 3arpsiI3HEHUE BO3/1yXa, TOYBBI U BOJOEMOB). ™

dochop, *ammorponubie Moaudukammuu dhochopa,* Puznueckrue U XUMUIECKUE
CBOMCTBa (B3aUMOJICHCTBUE C MeETAJIaMH, HEMETaJUIaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM W cepHoil kmciotamm).* Okcupa docdopa (V), oprodochopHas KHCIOTA:
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busznueckue W XHUMHUYECKHE CBOWCTBa, *momyuenue.* *[lonarue o MuHEpaIbHBIX
ynoopenusix: HUTpathl U Gocdathl. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OOias
xapakTepuctuka 3aeMeHToB [VA-rpymmbsl. OcoOeHHOCTU CTPOEHUsI aTOMOB yriiepoja 1
KpeMHUsA. BaleHTHOCTb M XapaKTepHbIE CTENEHUW OKUCIEHHS aTOMOB YIJIepojaa H
KpeMHus. PacripocTpanenue yriieposia B pupo/ie, XapaKTepHbIE CTETIEHN OKUCIICHHUS.

VYraepon, amwiorponHele Moaudukamuu (rpadur, anamas), GU3NYECKHE W
XUMUYECKME CBOMCTBA TMPOCTBHIX BEIIECTB (B3aMMOJIEUCTBHE C  METaJIaMH,
HEMeTallaMH, *KOHIICHTPHUPOBAHHBIMH a30THOW M CEPHOW KUCIOTaMu)*. AncopOuusi.
Kpyrosopot yriepoaa B npupozge. OKcuabl yriepoaa, ux (Gu3nuecKue U XUMHUYECKHE
CBOWCTBA, IIOJIyYEHHE W IPUMEHEHHME, JCHUCTBHE HA  OPraHU3M  4YEJIOBEKA.
*Dxoyormdeckue TpoOJeMbl, CBs3aHHBIE ¢ Okcuaom yriaepona(lV); rumotesa
r7100anbHOTO MOTEIUICHUS KJIMMaTa; MapHUKOBBIA 3¢ @dekT.* YrompHas kuciaora u eé
COJIu, MX (U3MYECKHEe U XHUMHYECKHE CBOWCTBA, *MOJy4e€HUE U IpPUMEHEHHe.™*
KauecTBeHHass peakuusi Ha KapOoHaT-uoHbl. lcmonb3oBaHue KapOOHATOB B OBITY,
MEJULMHE, IPOMBIIIIEHHOCTH U CEJIbCKOM XO0351CTBE.

OOuue npeacraBiaeHUss 00 OCOOEHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKUX
COEIMHEHUN yriepoja (Ha MpuMepe MeTaHa, HTHIIEHA, 3TaHOJIa, YKCYCHOM KHUCIIOTHI.
*1x coctaB M XuMHUecKoe cTpoeHue. Knaccudukanus opraHM4ecKuX BeIecTB.*
[TonsiTe 0 OMONOrMYECKH Ba)KHBIX BEIECTBAaX: JKUpPax, OeNKax, yrieBoJax — M UX
POJIM B KM3HU uesoBeKa. *MarepuanbHOE €IMHCTBO OPraHUYECKUX M HEOPTraHUYECKUX
COEIMHEHUH. *

Kpemuuii, ero ¢usmyeckue © XHMHYECKHME CBOMCTBa (Ha THpUMeEpe
B3aUMOJICHCTBUS C MeETaVlaMH M HEMETaUlaMH), *moiydyeHue® H NpUMEHEHHE.
*CoenuHeHus KpemHus B npupoje. OOmue npeactapienus 00 okcuae kpeMHus(IV) u
KpeMHHEBOU KucinoTe. CUIMKathl, PU3NYECKUe U XMMUYECKUE CBOICTBA, MOJYyYEHUE U
NpUMEHEHWEe B  OBbITYy, TMPOMBIINJIEHHOCTH (B  MEIUUMHCKOW, 3JIEKTPOHHOM,
CTPOMUTENBHON M [p.). BaxkHellne cTpOUTENbHBIE MaTepUalbl: KE€paMHUKa, CTEKJIO,
IIEMEHT, 0eTOH, kese300eToH. [IpobieMbl 6€301MaCHOT0 UCTOIB30BAaHUS CTPOUTEIBHBIX
MaTEepUajIoB B IOBCEAHEBHOM KU3HU. *

XUMUYECKUN SKCHEPUMEHT: H3yuyeHHuEe O0pa3loB HEOPraHMYECKHX BEIECTB,
CBOWCTB COJIIHOM KHCJIOTBI; IPOBEACHUE KAYECTBEHHBIX PEAaKUMN Ha XJIOPUI-UOHBI U
HaOJIOJICHUE TPU3HAKOB HX MPOTEKAHUs; OMNBITHI, OTpa)xaroue (U3NUecKue u
XUMHUYECKHE CBOICTBAa TrajOreHOB M HMX COEIUWHEHUH (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPHUAJIOB); O3HAKOMJICHHME C o0Opa3llamMu  XJIOpUJOB  (TajJOTCHUIOB);
O3HAKOMJIEHHE C 0o0Opa3uaMu cepbl U €€ COeAMHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPHUAJIOB); HAOIIOJICHUE TMpoliecca OOyIVIMBAaHMUS caxapa IoJl JAeHCTBUEM
KOHILICHTPUPOBAHHOM CEPHOUM KHUCIIOTHI, U3YUYEHUE XMMUUYECKUX CBOMCTB pa30aBiIeHHOM
CEpHOM KUCJIOTHI, TPOBEACHUE KaUeCTBEHHOM peakuu Ha Cyab(}aT-uoH U HaOI0AeHUE
MpU3HaKa e€ MPOTEKaHuUsI;, O3HAKOMJICHHE ¢ PU3MYECKUMU CBOMCTBaMU azota, ¢pocdopa
U UX COeIMHEHU (BO3MOXKHO MCIIOJIb30BAHHME BHIeOMAaTeprasoB), 00pa3liaMu a30THBIX
u pochopHbIX yaoOpeHuii; moJydeHrne aMMraKka U U3y4eHne ero CBOMCTB; MPOBEICHHE
KaueCTBEHHBIX peaKIMil Ha MOH aMMOHHUS U QocdaT-uoH U H3ydeHHE MPHU3HAKOB UX
MPOTEKaHUs, B3aUMOJICCTBUE KOHUECHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIBIO
(BO3MOXHO HCIIOJIb30BAHUE BUAECOMATEPHUAIIOB); U3YUEHUE MOJIENEH KPUCTATUIMYECKUX
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pemérok anMasa, rpaduTa; 03HAKOMJICHHE C MPOIECCOM aacopOInu PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM M  YCTPOMCTBOM MPOTUBOTrasa; IOIy4YCHUE
YIJIEKHCIIOTO Ta3a U M3YYEHHE €r0 CBOWCTB; MPOBEIECHUE KAYECTBEHHBIX peakluil Ha
KapOOHAT- M CUJIMKAT-HOHBI U U3yUYEHHUE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHHE C
HPOAYKIUEH CHIIMKAaTHOM MPOMBIIICHHOCTH; PelIeHNe IKCIEPUMEHTAIBHBIX 33aa4 110
TeMe «BaxxHei1ne HeMeTaIbl ¥ UX COSIUHECHUS.

MeTtanisl 1 KX COEUHECHUS

OOmras XxapakTepUCTUKA XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux  nonoxeHus B llepuoguueckoil  cucremMe — XMMHUYECKUX  BJIEMEHTOB
. . MenaeneeBa u ctpoeHust atomoB. CTpoeHrue MeTaiuioB. MeTtannuueckas CBs3b U
METaJUIMYECKasi KPUCTALIMYECKAsT PelIETKa. DJICKTPOXUMUUYECKUN Pl HANPSIKEHUU
MeTauioB. DU3MYECKHME W XUMHYECKHE CBOWCTBA METAUIOB (B3aMMOJICHCTBHE C
KHCJIOPOJIOM, BOJION, KUCTOTaMK). *OO01uMe crocoOsl monyueHuss MetauioB. [loHsTue
0 KOPPO3UHU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOoppo3uu. CIiiaBsl (CTalb,
YyTyH, JIOPATIOMUHHMN, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH . *

[[lenouynble meTauibl: MojoxkeHUue B Ilepuogmyeckoil cHUCTEME XHUMHUYECKHX
anemeHnToB JI. WM. MenneneeBa; crtpoeHue aromoB.  HaxoxzaeHue B mnpupoje.
duznueckre W XMMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpusi u Kanus). OKCUIbl U
TUAPOKCUBI HATpUS U Kanus. [[puMeHeHne MEeI0UYHbIX METAJIIOB U X COCTUHEHMUIA.

[Ilenoyno3emenbHbIE METAaJLJIbI MarHui 5 KaJIbIHM: MOJIOKCHUE
B [lepnonnueckoit cucreme xumudeckux anemeHToB J[. MI. MenneneeBa; crpoenue ux
aTOMOB; HaXxOXJeHue B mpupoje. PuU3nyeckrue U XUMUUYECKUE CBOMCTBA MarHus W
Kayiblusl. BakHelue coequHeHus] Kanblus (OKCUI, TUAPOKCH, coiu). *JKECTKOCTh
BOJIbI U CITOCOOBI €€ ycTpaHeHUs . ™

AnmoMuHu: TIonoxkeHue B llepmogmueckod cHUCTEME XMMHUYECKHX 3JIEMEHTOB
J. 1. MenpgeneeBa; CTpoeHUE aroma; HaxoxiaeHue B Impupoge. Dusnueckue u
XUMUYECKHME CBOWCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHJA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenne B Ilepruoamyeckod CHUCTEME XHMHUYECKUX DSJIEMEHTOB
JI. 1. MenneneeBa; CTpO€HME aroMa; HaxoxJaeHue B npupone. Duszudeckue u
XUMHUYECKHE CBOMCTBA jkelie3a (B3auMOICHCTBUE C METAJJIaMU, KUCIIOTaAMU U COJISIMH).
Oxcunpl, tunpokcuasl u conu xenesa(ll) m xenmesa(Ill): cocraB, cBoiicTBa u
*nonayyeHue.*

XUMUYECKUI 2KCIIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMu METa/IOB U CILIABOB,
X (PU3MYECKUMH CBOMCTBAMU; U3YUCHHE PE3YIHTATOB KOPPO3UU METAIOB (BO3MOKHO
HCIIOJb30BaHUE BUEOMATEPUAIOB), OCOOCHHOCTEHN B3aUMOJIEHCTBUS OKCUAA KAJIBIIUS U
HaTpus C BOJIOM (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUANIOB); HCCIICIOBAHUE
CBOMCTB KECTKOM BOJIbI; Mpoliecca TOPEHHsS Kelie3a B KHUCIOpojae (BO3MOXKHO
HCIIOJb30BaHUE BUIEOMATEPHUATIOB); MPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEAKIIUNA HA
WOHBI (MarHus, Kajublusi, amtoMuHus, uuHkKa, xene3a(ll) u xeneza(Ill), menu(Il));
HaOJIIOZICHUE U OMKMCAHKE MIPOIIECCOB OKPANIUBAHUS IJIAMEHA MOHAMH HATPHS, KIS U
KaJblus (BO3MOXKHO HCIIOJIB30BAHHME BHIEOMATEPHAIIOB); MCCIENOBaHNE aM(DOTEPHBIX
CBOMCTB THJIPOKCHIA AJIFOMUHUSI U TUAPOKCUA [IUHKA; PEUICHUE SKCIIEPUMEHTAIbHBIX
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3a11a4 no teme «Bakaene MeTajuIbl U UX COETUHEHUSY.

XHAMHMS U OKpy>Karouas cpesa

*HoBble MaTepuanbl U TEXHOJIOTMH. BellecTtBa M MaTepuasnbl B MOBCEJHEBHOU
KU3HM 4YelloBeKa. XHMMHMS M 310poBbe. be3zonmacHoe HCIONb30BaHHE BEIIECTB U
XUMHUYECKUX peakuuid B ObiTy. IlepBas momomp 0OpU XUMHYECKHX OXKOTax
1 oTpaBiieHUsAX. OCHOBBI SKOJIOTMYECKON IPaMOTHOCTH. ™

*XumMuyeckoe 3arps3HEHHE OKpY’Kawollel cpenbl (IpeaesibHas AOMyCTUMAas
koHLeHTpauus BewecTB — [1J1K). Posib XxuMuu B pellieHHH 3KOJOTMYECKHUX TPOoOIemM.™

*TIpupoaHble MCTOYHUKU YTIEBOAOPOAOB (Yrojib, MPUPOIHBIN Tra3, HEPTH),
MPOJYKTHI UX NEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH. *

XHUMHYECKUI HKCIIEPUMEHT: M3yYEHHE O0pa3LOB MaTepUalioB (CTEKIJIO, CIUIABBI
METaJUIOB, MOJIMMEPHBIE MaTepUalIbl).™

MexnpenMeTHbIe CBA3U

Peanuzanusi MeEXNpeaMETHBIX CBA3€H NpU M3y4YeHUH XUMUU B 9 Kiacce
OCYIIECTBJISIETCS Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUMH,
TaK W MOHATUM, SBJSIOMIMXCS CUCTEMHBIMU JJIS OTJEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4HOT'O IUKIIA.

OO1mMe ecTeCTBEHHO-HAY4YHbIE TMOHSATHA: HAy4HbIH (paKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHAIN3, CHHTE3, KilacCU(HUKaIUs, TePUOTUIHOCTh, HAOIOICHNE, SKCTICPUMEHT,
MOJICIIUPOBAHUE, M3MEPEHHE, MOJICb, SBICHHUE, MAPHUKOBBIA 3(PGEKT, TEXHOIOTHS,
MaTepHuabl.

dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIU, W3OTOIIHI,
PaaMOaKTUBHOCTh, MOJIEKYJa, JICKTPUICCKUN 3aps/l, MPOBOAHUKHU, TOTYIPOBOIHUKH,
IUDIIEKTPUKH, POTOIIEMEHT, BEIIECTBO, TENO, 00HEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpPUCTA/NIMYECKas penETKa, CIUIaBbl, (U3HUYECKUE
BEIIMYUHBI, €AUHUIBI H3MEPEHHS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
Comnnre.

buonorus: doTtocunTe3, ApixaHue, Omocdepa, IKOCHUCTEMa, MHUHEPAIbHBIC
yA00pEeHHs, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpANIbI, TOPHBIE TOPOABI, TMOJIE3HBIC
MCKOIIaeMble, TOILJTUBO, BOJIHBIE PECYPCHI.

[IJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEBHOI O IIPEJIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHIA

B nenom pesynbraThl ocBoeHust oOywatomumucs c¢ 3IIP yueGHoro mpeamera
«Xumus» AOKHBI COBMANaTh ¢ pesyiapTaTamMu denepanbHoi paboueid MporpaMMbl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanbosiee 3HAYUMBIMU SIBISIOTCS:

JIMHHOCTHBIE PE3VJIBTATDI:

JIn4HOCTHBIE  pe3yJbTaThl OCBOCHHUS MPOTPAMMBI  OCHOBHOTO  OOIIEro

o0pa3oBaHMsI JOCTUTAIOTCA B XOJ€ OOy4YeHUSI XUMUU B €IUHCTBE Y4YeOHOU W
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BOCIHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMH H  JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, NPUHATBIMA B
oOlllecTBE TMpaBWJIaMM W HOPMaMHU TIOBEJIEHUS U CIOCOOCTBYIOT —IIpolieccam
CaMOMO3HAHUs, CAMOPA3BUTHUS U COLIMATIM3AIMHN 00yUYaIOIIUXCS.

JInyHOCTHBIE pEe3yabTaThl OTPAKAIOT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJCTBOBATbCA CHUCTEMOUN MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMN U PACIIHPECHHE
OTIBITA JIESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTUYECKOr0 BOCIIUTAHNUSA:

LEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
HAay4YHOMY HaCIEIWI0, TOHMMAHHUS 3HAYEHUS XUMHUYECKOM HaykKu B IKU3HH
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTM BIAJETh JOCTOBEPHOM HH(MOpManuen o
MEPEOBbIX JOCTIKEHUSIX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MUpa U 0OILIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUS:

MPEACTABICHUSI O COUHMAIBHBIX HOPMAaX M MPaBWIAX MEXIUYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHUBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOH, y4eOHO-UCCIIE0BATENbCKOM, TBOPUECKOW MU JPYTrUX BUAAX JEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JEATEILHOCTH MPU BBHIMOTHECHUH YUEOHBIX,
[MO3HABATEJbHBIX 3374, BBINOJHEHUH XHUMHYECKUX JKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUSI K B3aMMOIIOHMMAHUIO ¥ B3aUMOIIOMOIIU B MPOIECCE
ATOM y4eOHOW AEesATENbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEICHHUE U IMOCTYIKH
CBOMX TOBAapHUILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
ITOCJIEACTBUAN MMOCTYIIKOB;

3) LEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUX TMPEACTABICHU O BEIIECTBE M XUMHUYECKOH peaKiHH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO PAa3BUTHSA HAYKH U COCTABIISIOIIUX OCHOBY
JUISl TIOHMMaHUS CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEJCTaBIeHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS TPUPOJBI, B3aUMOCBA35AX YEJIOBEKA C MPUPOJHOM Cpesoil, O
pPOJI XUMUH B NTO3HAHUU ATUX 3aKOHOMEPHOCTE;

MO3HABATEIbHBIX MOTHBOB, HAMNPABJICHHBIX HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIX ISl O0BSICHEHUSI HAOII0aEMBIX TIPOLIECCOB U SIBJICHUN;

MO3HABATENIbHON, WH(POPMAIIMOHHON W YUTATEIHCKOW KYJIBTYPhI, B TOM YHCIIC
HABBIKOB CaMOCTOATEIHLHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JTUTEPATYPOH,
JTOCTYIHBIMU TEXHUYECKUMH CPeICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeca K OOYYEeHHMI0O U TO3HAHMIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH U
CITOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHON M MCCIIEIOBATEIILCKON JACATEILHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHS 00y4YEeHUS B JaJIbHEHIIEM;

4) popmupoBaHUs KyJIbTYPhI 310POBBSI:

OCO3HAHMS EHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIECHUSI K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 370POBBIN 00pa3 »KU3HH, OCO3HAHUS TIOCTEACTBUN U HEMIPUSTHUS BPETHBIX
MPUBBIUCK (YMOTPEOJICHUS aJKOTONsl, HAPKOTUKOB, KYypeHHs), HEO0OXOJAMMOCTH
coOmIo/IeHrs TpaBuil 0€30MacHOCTH TPH OOpAIIeHUH ¢ XUMHUYECKUMHU BEIECTBAMH B
OBITY U peabHON KU3HU;

5) TpyAOBOrO BOCIIUTAHMUSL:
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UHTEpeca K MPAKTHUECKOMY M3YYEHHMIO MPOQECCHil U TpyAa pa3IudHOTO poja,
YBOXKEHUE K TPYyIy U pe3yibTaTaM TPYAOBOH NEATEIbHOCTH, B TOM YMCIIE Ha OCHOBE
IPUMEHEHUS MPEIMETHBIX 3HAHUN 10 XMMHH, OCO3HAHHOTO BbIOOpAa MHIMBUIYaJIbHOU
TPACKTOPUHU MPOJOJDKEHUS OO0pa3oBaHMsl € YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTM K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEIIHOU
po(eCCUOHATIBHON NI€ATEIbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, FOTOBHOCTH
aJalTUPOBATHCA B MPO(ECCUOHATIBHOM Cpenie;

6) 5KOJIOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTUYECKHU 11€JIECOO0OPA3HOTO OTHOIICHUS K MPHUPOJAE KaK MCTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMUSI, IOHUMAHUS IIEHHOCTH 3/I0POBOTO U OE€30MaCHOTO
oOpa3a KHU3HH, OTBETCTBEHHOTO OTHOIICHHA K COOCTBEHHOMY (U3NYECKOMY U
MICUXUYECKOMY 3J0POBbIO, OCO3HAHUSI LIEHHOCTU COOJIIOJICHUS TMpaBMJI 0€30MacHOro
MOBE/ICHUS TpU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CHUTYAIUSIX, YTPOXKAIOIIUX 3I0POBBIO
U JKU3HU JTIOJICH;

CHOCOOHOCTH NPUMEHATh 3HAHUS, MNOJyYyaeMble NpPU H3YyYEHUU XUMHH, IS
pellIeHus 3a/1a4, CBA3aHHBIX C OKPY’KaIOLIEH MPUPOIHON Cpesol, MOBBIIECHUS YPOBHS
HKOJIOTMYECKON KYJIbTYPBl, OCO3HAaHUS TJO0AJIBHOIO XapakTepa HKOJIOTHYECKUX
npo0JieM U IMyTed UX pelIeHus: HOCPEICTBOM METO0OB XUMUU;

HKOJIOTUYECKOTO MBILUICHUS, YMEHHUS PYKOBOACTBOBATHCSA UM B TIO3HABATENILHOM,
KOMMYHHMKATUBHOW U COLMATbHON MPAKTHKE.

METAIIPEMETHBIE PE3YJIbTATDI

MeTtanpeMEeTHBIE pe3yJbTaThl OCBOSHHUS 00pa30BaTElIbHON MPOrpaMMBI TIO
XUMHUHU OTPAKAIOT OBJIAJICHHE YHHUBEPCAIBHBIMU ITO3HABATEIbHBIMHU JCHCTBUSIMH, B TOM
qHUCIIe:

1) Ga30BbIC IOTMUECKHUE ICHCTBUS:

BBISIBJISITH PUYHMHBI M CJICICTBUS MPOCTHIX XUMHUYCCKUX SBJIICHUM;

OCYILECTBIISATh CPAaBHEHHUE, KIACCU(PHUKAIIUI0 XUMUYCCKUX BEIICCTB 10 33JaHHBIM
OCHOBAHUSM U KPUTEPHSIM JIJIsl YKa3aHHBIX JIOTHUYCCKUX OICPALIUii;

CTPOWTH  JIOTHYECKOE  CYXJCHHE IIOCIC  MPEABAPUTEIBHOTO  aHall3a,
BKJTIOYAIOIIEE YCTAaHOBIICHUE MIPUIMHHO-CIICICTBEHHBIX CBSI3EH

CO3/1aBaTh, IPUMEHATH M MPEOOPA30BHIBATH 3HAKW M CHMBOJIBI, MOJCIH M CXCMBI
JUTSI peIICHUS yUeOHBIX U TT03HABATEIIbHBIX 3a/1a4 C TOMOIIBIO 11€/1arora;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHMHYECKHMX IIPOLIECCOB M  HX
MTOCJIC/ICTBHSI,

2) 0a30BbI€ UCCIICAOBATEIILCKUE ICHCTBHSL:

C ITOMOIIIBIO II€Iarora MPOBOJAUTh XMMHUYECKUH OIBIT, HECIIOMXKHBIM SKCIIEPUMEHT,
JUTS YCTAHOBJICHUSI OCOOCHHOCTEH 00BhEKTa U3yUeHUs, IPUIUHHO-CIICICTBECHHBIX CBSI3ei
Y 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOM;

C TOMOIIBIO TeJarora WM CaMOCTOSTCIIBHO (OpMYyIMpOBaTh O00OIIEHUS U
BBIBOJIBI 10 Pe3yJIbTaTaM IIPOBEICHHOTO HAOJIIOICHHUS, OIIbITA;

3) pabota ¢ uHpopMaIuei:

BBISIBJISATh JePUIMTB MHPOPMAIUK, JAHHBIX, HECOOXOAMMBIX IS PEIICHUS
MOCTABJICHHOM 3aa4M;
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nmpeo0pa3oBeIBaTh WHGOPMAITUIO U3 OJHOTO BHIA B APYroi (TabIUIly B TEKCT
M Tp.);

UCKATh UM OTOMpaTh MH(POPMALIMIO WM JaHHBIE U3 UCTOYHUKOB C YYETOM
NpeaioKeHHON yueOHOM 3a71auM U 3a/IaHHBIX KPUTEPUEB.

OBiageHue yHUBEpCaIbHBIMU Y4€OHBIMU KOMMYHUKAaTUBHBIMU AEHUCTBUSIMMU:

OpPraHM30BbIBATh YUEOHOE B3aMMOJEUCTBUE B TpymIe (ONpeAensaTh oOLe e,
pacupenesnsaTh poii, 10roBapuBaThCs APYT € APYIOM U T. 1.).

C ITOMOUIBIO NEArora WA CaMOCTOSITEIbHO COCTABIIATh YCTHBIE Y NHCbMEHHBIC
TEKCThI C MCHOJIb30BAHUEM HJUIFOCTPATUBHBIX MATE€pPUAIIOB JUIsl BBICTYIUIEHUS IIE€pEN
ayIUTOPUEH;

OpraHU30BbIBaTh y4E€OHOE COTPYIHHYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUHUTEJIEM U CBEPCTHHKaMU; pabOTaTh MHIMBHUAYAJIbHO W B IPYIIIE: HaXOIUTh oOuIee
pelieHre M paspemiarb KOH(JIMKTBI Ha OCHOBE COIVIACOBAHUS IMO3UMLMN M ydeTa
MHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT, IPUHUMATh U Pa3AEIATh
OTBETCTBEHHOCTD U IIPOSIBIATH TOTOBHOCTB K IPEIOCTABICHUIO OTYETA IIEPE IPYIIIION.

OBajieHue YHUBEPCAIbHBIMU Y4€OHBIMU PETYJIATUBHBIMU JI€HCTBUSMU:

oOHapyXuBaTb U (GOPMYJIHPOBaTh YUEOHYIO MpoOJeMy, ONPENENsITh LENlb
yueOHOMU JesITeIbHOCTH;

BJIAJICTh OCHOBAMM CaMOKOHTPOJISI, CaMOOLICHKH, IIPUHATHS PELIEHUH U
OCYUIECTBJIEHUSI OCO3HAHHOTO BHIOOPA B YUEOHON M TO3HABATEILHOM IESATEIbHOCTH;

COOTHOCHUTH CBOM JCHCTBHS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEM JEATEIBHOCTH B IPOLECCE NOCTHKEHHUS PEe3yJbTara, ONPEICIAThH
CHocOOBI ICUCTBUI B paMKaxX MPEIJIOAKEHHBIX YCIOBHIM U TpeOOBaHUN, KOPPEKTUPOBATH
CBOU JICHUCTBUS B COOTBETCTBUU C U3MEHSAIOLIENCS CUTYalUE;

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAllUU U IIpeUIaraTh IUIaH €€ U3MECHEHUS;

IpEeIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEHICHUHU y4eOHOU
3a/1a4y;

NOHMMATh MPHUYUHBI, MO KOTOPHIM HE OBbUI JOCTUTHYT TpeOyeMblil pe3ynbTar
JESITeIbHOCTH, OIpEeNessaTh IMO3UTUBHBIE W3MEHEHUS M HalpaBlieHUs, TpeOyrolue
nanbHeuen paboTsl,

OCO3HAaHHO OTHOCHUTBCS K APYIOMY YEJIOBEKY, €r0 MHEHHUIO.

INPEAMETHDBIE PE3VYJIBTATEI

B cocTaBe mpeaMeTHBIX pe3yJabTaTOB MO OCBOCHUIO 00S3aTEILHOTO COJIEPIKaHMUSI,
YCTaHOBJICHHOTO JaHHOW DenepaibHON pabodeid MporpamMMoO, BBIICISIOT: HAYYHBIC
3HAHWS, YMEHHS W CIOCOOBI JCUCTBUM, crnenuduyueckne s y4eOHOro mpeamera
«XuMus», BUABI ACATEIBPHOCTH IO TOJYYCHHIO HOBOTO 3HAHHWS, €0 WHTEPIPETAIIHH,
peoOpa30BaHUIO M MPUMEHCHHIO B Pa3IMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX:

MIPE/ICTABIICHUE O 3aKOHOMEPHOCTSX U II03HABAEMOCTH SIBIICHUN TPUPO/IBI,
MOHUMaHue OOBEKTHMBHOW 3HAYMMOCTH OCHOB XHMHUYECKOW HAyKh Kak o0O0JlacTh
COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa OOIIEH KyJIbTYphl W TMPAKTHYCCKOU
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JESITETPHOCTH YEJIOBEKa B YCIOBHUSX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MeECTa
XUMUHU CPEJI IPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBaMH IMOHATHIHOIO armapata U CUMBOJUYECKOTO SI3bIKa XUMHUU
JUTSL COCTaBIIEHUs (POPMYJT HEOPTAHUUECKUX BEIIECTB, YPABHEHUN XUMUYECKUX PEAKITUN
(c omopoit Ha anrOpuUTM YYeOHBIX JIEWCTBHI); BIIAJICHUE OCHOBAMH XHUMHUYECKOU
HomeHkaaTypsl (IUPAC u TpuBHanbHON) U yMEHHE HMCIOJIB30BaTh €€ IS pElICHUs
yueOHO-TI03HaBaTEIbHBIX 3aJ]a4 C MOMOUIBI0 YUUTENS; YMEHHE HCIOJIb30BaTh MOJIETU
JUIsi OOBSICHEHMS] CTPOEHUS AaTOMOB W MOJIEKYJ IO airopuTMy C OIOpOM Ha
ONPEACIICHUS;

MPEJICTABJICHUE O CUCTEME XUMHYECKUX 3HAHUWA U YMEHUE C MTOMOIIBIO YUUTEIS
MPUMEHATh CHUCTEMY XUMHYECKUX 3HAHUW I YCTAHOBIICHUS B3aMMOCBSI3EM MEXKIY
W3YYCHHBIM MAaTEpPUaIOM W IPU TOJYYEHWH HOBBIX 3HAHHWM, 4 TAKXKE B MPOLECCE
BBIMIOJTHEHUS Y4YEOHBIX 3aJlaHUil W Tpu padoOTe ¢ MCTOUYHUKAMH XUMHUYECKOU
uH(dOopMaIuu, KOTopasi BKIIOYAeT:

BAKHEUILINE XUMHUYECKUE IIOHATUSA: XUMHUYECKUM DJJIEMEHT, aTOM, MOJIEKYIa,
BEIIECTBO, IPOCTOE U CJIOXHOE BELIECTBO, OJAHOPOJHAS W HEOLHOPOJHAs CMECh,
OTHOCHUTEIIbHBIE AaTOMHAasi U MOJIEKYJISIpHAs MAaccChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIH 00bEeM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJIb (CPEIHss),
XMMHUYECKasi peaklus, pEakiud COCAUHEHUS, PEAKUUMU PA3JIOKECHUS, pPEaKIuu
3aMEIIeHUs], peakIuu 00MeHa, TeTrIoBol A (EeKT peakuuu, dK30- U IHAOTEPMUUYECKUE
peaKuuu, pacTBOpP, MACCOBAs JOJISI XMMHUYECKOTO 3JIEMEHTA B COCIMHEHHH, MacCOBasd
JIOJIS1 ¥ IPOLIEHTHAsI KOHLIEHTPAIKs BEMIECTBA B paCTBOPE, AP0 aTOMA, SIICKTPUUECKUN
CJIOM atoma, aToOMHas OpOWTallb, paAuyC aToMma, BaJEHTHOCTh, CTEIEHb OKHUCJICHUS,
XUMHUYECKasi CBSA3b, JIECKTPOOTPHUIATEIBHOCTD, MOJAPHAs U HEMOJSPHAsT KOBAJCHTHAs
CBSI3b, MOHHAs CBsI3b, METAJUIMYECKAs CBSI3b, KPUCTAJUIMYECKasl pelieTka (aToMHas,
HMOHHAsl, MeTaJUIM4ecKasi, MOJICKYJsIpHasi), MOH, KaTHOH, aHWUOH, JJIEKTPOJUT U HE
ANEKTPOJUT,  DJICKTPOJUTHYECKAss  JUCCOIMAIUS, pEakluu HOHHOTO  OOMeHa,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH, OKHUCIUTEIb U  BOCCTAHOBUTEID,
OKHCJICHME W BOCCTAHOBJICHUE, DJIEKTPOJIM3, XMMHYECKOE PaBHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBbIE PEAKIUU, CKOPOCTh XUMHUYECKOW pEaKIuu, KaTajau3aTrop, MpeAeIbHO
nonycrumas koHuentpauus (I1I1K), koppo3ust MeTanios, CIiaBbl;

OCHOBOIIOJIararolMe 3aKOHbI XUMUU: 3aKOH COXpAaHEHUs Macchl, [lepuoanuecknii
3akoH /[. 1. MeHieneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUH XHMHUHU: ATOMHO-MOJICKYJISIDHAS TEOpHS, TEOPHUS DICKTPOJIUTHUYECKON
JIVCCOLIMALNM, a TAK)KE MPEACTABICHUA O HAyYHBIX METOJaX IMO3HAHUS, B TOM YHUCIE
AKCIIEPUMEHTAIBHBIX M TEOPETUUYECKUX METOJIaX HUCCIEAOBAHUS BEUIECTB U M3YyUYCHUSA
XUMHUYECKUX PEaKIIUM;

MPEJICTABICHUE O MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX 3JIEMEHTOB
(pamnyc aroma, DdJIEKTPOOTPHUIATEIBLHOCTh), MPOCTBHIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEHUS dJIeMeHTOB B Ilepuoguyeckoid cucreme (B MajbIX MEPHOJIAX M TJIABHBIX
MOJATPYIINAX) U AJIEKTPOHHOTO CTPOCHHSI aTOMa; YMEHHE OOBSCHATH CBS3b MOJIOKCHHUS
aneMeHTa B llepuoauueckor CHCTEME C YHMCIOBBIMHU XapAKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB W 3apsij slpa, 0o0IIee YucCIo AJIEKTPOHOB),
pacnpeesieHueM 3JIEKTPOHOB IO 3HEPIETUYECKHM YPOBHSAM aTOMOB IIE€PBBIX TpPEX
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NEPUOOB, KaJus U KaIbIlUsl; KJIaCCUPHUIMPOBATH XUMHUUECKHE IEMEHTHI C OTIOPOH Ha
onpeneneHus: Gu3nUecKoro cMbiciaa MUGPOBBIX TAHHBIX MEPUOANUECKON TaOIHIIbL;

yMEHUE KJIacCU(PUIIMPOBATh XUMUUYECKHUE DJIEMEHThI, HEOPraHUYECKUE BEIleCTBA
U XMUMHYECKHE PEaKIMU C OMOpPOM Ha CXEMbI; ONPEACNSITh BAJICHTHOCTh U CTENEHb
OKHUCJICHUS] XUMUYECKUX AJIEMEHTOB, BUJ XUMHUYECKON CBSA3U U THUIl KPUCTALTUYECKOM
CTPYKTYpPBI B COEJIUHEHUSIX, 3apsijl HOHA, XapaKTep Cpelibl B BOAHBIX PACTBOPAX BEIIECTB
(KUCTIOT, OCHOBaHUM), OKUCIUTEIb W BOCCTAHOBUTEIL [0 AJITOPUTMY YYEOHBIX
TNICUCTBUU;

YMEHHE XapaKTepHU30BaThb C OMOPOH Ha cXeMy (PHU3NYECKHE U XUMHYECKHE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO/, 030H, BOAOPOJ, rpadut, anmas, KpeMHHUH, a30T,
docdop, cepa, xJ0p, HATpU, Kaluh, MarHUi, KadblMi, aTIOMUHUN, >KEIE30) H
CJIO’KHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PacTBOPOB (BO/a, aMMHUAK, XJIOPOBOAOPO,
CEPOBOJIOPO, OKCHJBI U TUAPOKCUIBI MeTauioB I - ITA rpynm, amomunus, menu (1),
nuHka, xkenesa (II u III), okcuast yriepoaa (I u IV), kpemuus (IV), azota u pocdopa
(I u V), ceput (IV u VI), cepuucras, cepnas, azorucras, a3oTHas, (ocdopHasi,
yroJibHasi, KpEMHHUEBAsI KUCJIOTA U UX COJIM); OMUCHIBATh C ONMOPO Ha IJIaH U KIFOUEBbHIE
CJIOBA; YMEHHUE MIPOrHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTHU
OT HUX COCTaBa M CTPOCHHUS IOCIE MNPEABAPUTEIBHOIO aHaJU3a IOJ PYKOBOJCTBOM
nejarora, MPUMEHEHHWE BEIECTB B 3aBUCHUMOCTH OT HX CBOICTB, BO3MOKHOCTb
MIPOTEKAHUSI XUMUYECKUX TMPEBPAIICHUI B Pa3IMUHBIX YCJIOBUSX, BJIUSHUE BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTAHMU3M YEJIOBEKA U OKPYKAIOIIYIO IPUPOIHYIO CPEy;

YMEHUE COCTABJIATH MO O00pa3lly, CXeMe, aJIrOpUTMy Y4YEOHBIX JEHWCTBHIA
MOJIEKYJISIPHbIE M HOHHBIE YPaBHEHHS peakluid (B TOM YKCIIe peaKInii HOHHOTO OOMeHa
U OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINil), WILIIOCTPUPYIOMIUX XUMUYECKUE
CBOWCTBA WM3YYCHHBIX KJIAcCOB /Tpynn HEOPraHMYECKHMX BEIIECTB, a TaKXkKe
MOJITBEPIKIAOIIUX TEHETUYECKYIO B3aUMOCBSI3b MKy HUMU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYISPHYIO U MOJSPHYIO MAacCChI
BELIECTB, MAaCCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa B COEIMHEHUHU, MACCOBYIO JOJIO
BELIECTBA B PACTBOPE, KOJUYECTBO BELIECTBA U €r0 Maccy, 00bEM ra3oB C ONOpPOH Ha
oO1mue hopMyJibl; yMEHUE MTPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKUX PEAKITUN U
HAXOJUTh KOJIMYECTBO BEIECTBA, 00BEM M MAacCy PeareHTOB WM MPOYKTOB PEAKIIUU C
OTOpoi Ha 00paszel], aNroOpUTM yueOHBIX JEHCTBU;

BJIa/ICHHE OCHOBHBIMU METOJJaMU HAyYHOTO MO3HaHUs (HaOI0AeHUEe, U3MEpPEHUE,
HKCIIEPUMEHT, MOJEIHPOBAHUE) MPH H3YyYECHUU BEIIECTB M XUMHYECKHX SIBICHUH C
OMOpO Ha alIroOpuTM Y4EeOHBIX JEWUCTBHM; yMeHue c(hOpMyIUpoBaTh MPOOJIEMY H
NPEJIOKUTh MYyTH €€ PEIICHHs C TOMOINBI0 TeJarora; 3HaHHWE OCHOB Oe30mMacHOM
paboThl C XWMHUYECKMMH BEIIECTBAMH, XUMHUYECKOW TOCYyAOH M JabopaTOpHBIM
000opy10BaHUEM;

HAJIMYUE MPAKTUICCKUX HABBIKOB TUIAHUPOBAHHUS U OCYIIECTBICHHS CIETYIONINX
XUMHUYECKUX JKCIEPUMEHTOB TIOJ PYKOBOJACTBOM YUHUTENsl C OOCYXJCHHEM IIaHa
PabOTHI MJIM COCTABIICHHEM TaOJIHIIBI:

U3y4EHHUE U ONMCaHue (PU3NUECKUX CBOICTB BEILIECTB;

O3HAKOMJIEHUE C (U3UMUECKUMH M XUMUUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE IPU3HAKH MPOTEKAHUS XUMUIECKUX PEaKITHi;
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U3y4eHHE CIIOCOOOB pa3fiesieHus: CMeceil;

MOJTydeHUE KUCIOPO/ia ¥ U3YUCHHE €T0 CBOICTB;

MOJTyYeHHE BOJIOPOIa U U3YUCHUE €r0 CBOMCTB;

MOJTyYeHHUE YTIIEKUCIIOTO Ta3a U U3yU4eHHe er0 CBOWCTB;

MOJTydYeHUE aMMHaKa ¥ U3y4eHHUE er0 CBOHCTB;

IIPUTOTOBJICHHE PAcCTBOPOB C OMNPEICICHHON MaccoBOH 0yl pacTBOPEHHOTO
BEIIICCTBA,

WCCJICIOBAHNE M ONHCAaHUE CBOWCTB HEOPTaHWYECKUX BEIIECTB PAa3THMYHBIX
KJIACCOB;

MpUMEHEHUE WHANKATOPOB (JaKkMyca, METWIOpamwka u QeHoadTamenHa) s
OTIpeIeICHNS XapaKTepa CPeibl B PACTBOPAX KUCIIOT U IICIIOYCH;

U3YYCHUE B3aWMOJICHCTBHSI KHCIOT C MeETaUlaMH, OKCHIAMH METaJIJIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMHA OCHOBAHUSMH, COJISIMHU;

MOJTy4YeHUE HEPACTBOPUMBIX OCHOBAHUH;

BBITECHEHHUE OJIHOTO METajlia IPYTrUM U3 pacTBOpa COJH;

uccienoBanre aM(pOTEPHBIX CBOMCTB TUAPOKCHIIOB aTIOMUHUS U IIMHKA,

peleHrue  AKCIEPUMEHTANbHBIX 3a7a4 1o TemMe «OCHOBHBIE  KIIACCHI
HEOPTaHWYECKUX COCTUHECHUNY;

pelIeHHe  JKCIEPUMEHTAJIBHBIX  3alad 10 TeMe  «DJIeKTPOJIUTHICCKAs
JTUCCOLIHAITISY;

pEIIeHNE YKCIIePUMEHTAIBHBIX 3a/1ad Mo TeMe «BakHelme HeMeTalIbl U MX
COCTUHCHHUS;

pEIIeHNe SKCIIEPUMEHTAIBHBIX 3a/ad Mo TemMe «BakHeWmme MeTaiel U uX
COCTUHCHHUS;

XUMUYECKHE DKCIIEPUMEHTBI, HILTIOCTPUPYIONINE TPU3HAKK MTPOTCKAHUS PEaKIIHA
HOHHOTO 0OMEHa;

KaueCTBCHHBIC PEaKIIMH Ha TPUCYTCTBYIONINE B BOJHBIX PACTBOpPaX HOHBL:
xJjopua-, Opomuna-, uoauA-, cyibdar-, Qocdar-, kapOboHAT-, CHUIMKAT-AaHUOHBI,
THJIPOKCHJI-MOHBI, KAaTHOHBI aMMOHWS, MarHwuisi, KaJbIus, alFOMHUHUA, kene3a (2+) u
xenesa (3+), meau (2+), IMHKA;

YMECHHE TMPEACTaBIATh pPE3yJbTaThl JKCIIEPUMEHTa B (QOpPME BBIBOJIOB,
J0Ka3aTeNIbCTB, TPA(UKOB U TAOJIHI] U BBISBIISITH SMITMPUYESCKAE 3aKOHOMEPHOCTH,

BJIaJICHUE MPaBWJIaMU O€30MaCHOTO OOpAIlleHUs C BEIIECTBAMU, UCTIOJIb3yEeMbIMU
B TIOBCCTHEBHOW JKM3HU, a TaKXKE TMpPaBHJIAMH IIOBEIACHUS B IEIIX COCpPEKCHUS
3MI0POBBbS M OKPYXKAIOIICH TPHPOAHOW Cpenbl; MOHWMaHHWEe Bpeaa (OMacHOCTH)
BO3JICHCTBHS Ha JKWUBBIC OPraHW3MbI OIPEACIICHHBIX BEIISCTB, a TaKXe CIOCOOOB
YMEHBIIICHUS W TPEIOTBPAIICHUS] WX BPEIHOTO BO3JCUCTBHS; NMOHUMAaHWUE 3HAYCHUS
KHUPOB, OCITIKOB, YTJIEBOAOB IS OpraHN3Ma YeJIOBEKa;

BJIAJICHUEC OCHOBAMH XHUMHYECKOW TI'PaMOTHOCTH, BKJIIOYAIONIEH yMEHHE
MPAaBWJIBHO WCIOJb30BaTh HW3YYCHHBIC BEIIeCTBA M MaTepuaibl (B TOM YHCIIE,
MUHEPAJILHBIC YAOOPESHHS, METaUIbl M CIUIaBBI, IPOAYKTHI MEPEPaOdOTKH MPUPOTHBIX
HMCTOYHHUKOB YTJIEBOAOPOMOB (YIJis, MPUPOJHOTO Ta3a, HePTH) B OBITY, CEIHCKOM
XO3SIMCTBE, Ha TPOW3BOJACTBE, YyMEHHE NPUBOAUTH TPUMEPHI  MPABUIHHOTO
WCIIOJTb30BaHMs NU3YYCHHBIX BEIICCTB H MATEPHUAJIOB,

20



YMEHHE YCTaHABJIMBATh CBS3H MEXIY PEaTbHO HAOII0JaeMBbIMU XUMHUYECKUMU
ABJICHUSIMU M MPOLIECCaMHU, MPOUCXOASIIMMU B Makpo- U MHKPOMHUPE, OOBSACHATH
OPUYUHBl MHOTOOOpPa3usl BEIIECTB; YMEHUE HHTETPUPOBATh XUMHUYECKHE 3HAHHUS CO
3HAHUSAMU JPYTUX YUEOHBIX IPEIMETOB C TOMOIIBIO NIEAArora;

npeJcTaBlIeHUEe O cdepax NpOPECCHOHANBHON JAESITEIbHOCTH, CBA3aHHBIX C
XUMHEH M COBPEMEHHBIMM TEXHOJOTMSMH, OCHOBAHHBIMH Ha JOCTHIKEHUAX
XUMHUYECKON HAyKd; HaJIM4uMe OmnblTa paboThl C pPA3IUYHBIMU HMCTOYHHUKAMM
uHpOpMallMK 0 XUMUU (HAYUHO-TIOMYJISIpHAsl JHUTEpaTypa, CIOBapu, CIPaBOYHHKH,
MHTEPHET-PECYPChl) C ONOpPOMl Ha aIrOPUTM: YMEHUE OOBEKTUBHO OIICHUBATH
uH(GOPMAIIMIO O BEIIECTBAX, UX MPEBPAILICHUAX U MTPAKTUIECKOM IPUMEHEHUH.

TpeOoBaHHs K MpPEAMETHBIM pe3yibTaTaM OCBOEHHA YYE€OHOTO TNpeaMeTa
«XuMus», pacrpeiesieHHbIe 110 rojilaM 00y4YeHus

Pesynbrarel mo romam GopMyNIHpYIOTCS IO MNPUHLMILY J00ABIEHHUS HOBBIX
pEe3yNbTaTOB OT TOJA K IOJy, YK€ Ha3BaHHbIE B INPEABIAYIIMX roAax MO3ULUHU, KaK
IIPaBUJIO, JOCJIOBHO HE MOBTOPSIIOTCS, HO YUYUTHIBAIOTCS (Pe3yJabTaThl OUEPETHOTO TOjia
10 YMOJIYaHHIO BKIIFOYAIOT PE3YJIbTaThl MPEABIIYIIHX JIET).

8 KIIACC

pacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKHX IIOHSATHW: aToOM, MOJIEKya,
XUMHUYECKUN AJIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAS), BAJICHTHOCTH, OTHOCHUTEIbHAS aTOMHAs W MOJICKYJIsApHAas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHASI Macca, MAacCOBasl JAOJSI XMMUYECKOTO AJIEMEHTa
B COCIWHEHWUHU, MOJSIpHBIH 00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb,
*3JIEKTPOOTPHUIIATEITLHOCT ™, CTENIEHb  OKHWCJICHUS,  XUMHUYECKas  peakius,
KIaccu(pukanusa peakiuil: peakiud COEAMHEHUS, PEaKIMU Pa3NIOKECHHs, pPEaKIuu
3aMEIICHUs], PEaKIui 00OMEeHa, 9K30- U DHJIOTEPMHUECKUE PEaKIIUM; *TeTrioBol ddekT
peakiuu™; aIpo aroma, dJIEKTPOHHBIN CIIOM aTroMa, aTOMHAasi OpOUTalb, PaluyC aToMa,
XUMUYECKasi CBSA3b, MOJISIPHASI U HEMOJSpHAasi KOBAJICHTHAsI CBsI3b, MOHHAS CBS3b, HOH,
KaTHOH, aHWOH, PacTBOP, MaccOBas JIOJIS BEIIeCTBa (TPOIEHTHAs KOHIICHTpAIus) B
pacTBope;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TMOHATHN (cM. m. 1) u
MIPUMEHSTD 3THU TIOHSTHS TP OMTUCAHUH BEIIECTB U UX MPEBpaICHUI;

WCITOJI30BaTh XMMHYECKYI0 CHMBOJIMKY [IJII COCTaBJICHHS (POPMYJI BEIIECTB,
MOJICKYJIIPHBIX YPaBHECHUH XUMHYECKUX PEAKIIHM, dJICKTPOHHOTO OaaHca;

OTIPEIENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSTUHEHUSX; CTENIEHb
OKHUCJICHUSI DJIEMEHTOB B OWHAPHBIX COCIMHEHUSIX C OMOPOM HA OMpENeSICHHUs, B TOM
YHUCJIE€ CTPYKTYPUPOBAHHBIC; MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KIIacCy
coenmuHEeHM 1o ¢dopMmysaM; BHUJ XHUMHYECKOW CBS3U (KOBAJCHTHAas W HWOHHAs) B
HEOPTaHWYECKUX COCTUHEHUSX;

UMETh TIPEACTABICHHE O CHUCTEME XHUMHYECKUX 3HAHUW, YMETh C TOMOIIBIO
VUHUTEIS MPUMEHSTh CUCTEMY XMMHUYECKUX 3HAHUMU, ISl YCTAHOBJIIEHUS B3aWMOCBS3HU
MEXy U3y4YEeHHBIM MaTepHaIOM U MPH TOJYICHUH HOBBIX 3HAHWM, a TaKKe MpU padboTe
C UCTOYHMKAMHU XUMHUYEeCKOW wuHpopMmaruu. OpHEHTHPOBATHCS B TOHATHAX U
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OTepupOBaTH UMHU HA OA30BOM YPOBHE, TPUMEHSTH TP BHITIOJHEHUN YU€OHBIX 3aTaHHM
U PEIICHUH PACUETHBIX 3aJa4 C OMOpPOil HA aNrOpPUTM Y4EeOHBIX JNEHCTBUN H3yUYECHHbIE
3aKOHBl W TEOPUHU: 3aKOH coxpaHeHusi wmaccel, [lepumonuueckuit 3axon JI.H.
MenpeneeBa, *3aK0H MOCTOSIHCTBA COCTaBa™, 3aKOH ABOraipo; aTOMHO-MOJICKYJIIpHast
teopusi. COOTHOCUTH 00O3HAYEHUSs, KOTOphle MMeroTcs B Tabmuue «llepuoanueckas
cucteMa  xumudeckux  osnementoB  JI. 1.  MenneneeBa» ¢ UYHMCIIOBBIMU
XapaKTEpPUCTUKAMU CTPOEHUS aTOMOB XMMHYECKUX 3JE€MEHTOB (COCTaB M 3aps sipa,
o011ee YHCIIO 3JIEKTPOHOB M PACIPEACIIEHNE UX MO AIEKTPOHHBIM CIOSM);

KJIacCU(PUIMPOBATh XUMUYECKHE OJEMEHTHI; HEOPraHMYECKUE BEIIECTBA;
XUMUYECKHE peakiuu (10 YHCIy W COCTaBYy YYAaCTBYIOIIMX B PEAKIMHM BEIIECTB, ITO
TerIoBoMy 3P (GEeKTy, MO0 U3MEHECHHUIO CTEIICHU OKHUCIICHHS XUMHUYECKUX JJIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapakTepu3oBaTh (OMUCHIBaTh) OOIME XHUMHYECKUE CBOMCTBA  BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPXkAasi OMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKINI C OMOPON HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHHUS;
BO3MOKHOCTH TMPOTEKAHUSI XMMUUYECKUX MPEBPAIEHUN B Pa3IUYHBIX YCIOBHSIX MOCIE
MIPEABAPUTEILHOTO O0CYKICHHUS C IIe1arorom;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYJSIPHYIO M MOJISIPDHYIO MAacChl BEIIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTA M0 (pOpMyse COEIMHEHUS; MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOAWTH PACUETHl 1O YPAaBHCHHUIO XUMHUYECKON PEaKIMH C
OTIOPOM Ha aJrOpUTM;

MPUMEHSATh OCHOBHBIC OIEPAllMA MBICTUTEIBPHOW NEATCIHOCTH — aHallu3 M|
CUHTE3, CpaBHEHHUE, O0000IlIeHHe, CcucTeMaTu3alus, Kilaccu(ukaius, BbISIBICHUE
MIPUYHHHO-CJICACTBEHHBIX CBS3CH — IJI1 M3yYCHHs] CBOWCTB BEIIECTB M XHMHYECKHX
peakiuii; €CTeCTBEHHO-HAy4YHbIE METOJbl IO3HAHUS — HAONIOJCHUE, HW3MEpEHHE,
MOJICIUPOBAHUE, OSKCIEPUMEHT *(peajbHbli W MBICICHHBIN)® 107 PYKOBOJICTBOM
nejarora;

CJIeIOBaTh TMpPaBWIAM TOJIb30BAHUS XMMHUYECKOM TOCYI0M W J1abopaTOpHBIM
o0oOpyJ0OBaHUEM, a TaK)Ke MpaBWaM OOpAalleHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKITUSIMU T10 BBITTOJTHEHHUIO J1a00PATOPHBIX XUMUYECKUX OTIBITOB IO TOJYYCHHIO U
coOUpaHUI0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOPOA), MPUTOTOBIICHUIO
PacTBOPOB C ONPEACIEHHON MAaCcCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA; IJIAHUPOBATH
¥ TIPOBOJAUTH XUMHUYECKHE DKCIIEPUMEHTHI 10 PACIIO3HABAaHUIO PACTBOPOB IIECIOYCH U
KHCJIOT C MOMOUIBIO HHIUKATOPOB (JAaKMYyC, (eHOIpTanenH, METWIOPAHXK U Jp.),
MTOATBEPI)KIAIONINX KAaYECTBEHHBIH COCTaB HEOPTaHWYECKUX BEMIECTB (KaueCTBEHHBIC
pEeaKIMK Ha HOHBI) IOl PYKOBOJICTBOM II€/Iarora.

9 KIIACC

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSATUN: XMUMHYECKUU DJIEMEHT,
aTOM, MOJIEKyJIa, WOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO, CIOKHOE BEILECTBO,
BAJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTb, CTENIEHb OKHUCIICHMS, XMMUYECKasl peakius,
XUMUYECKasl CBA3b, *TEIUIOBOM 3P EKT peakuuu, MOJb™, MOJISIpHBIA 00BbEM, PacTBOp;
ANEKTPOJUTHI, HEINEKTPOJIUTHI, IJIEKTPOIUTHYECKAST TUCCOLMAIUS, PEaKUMU HOHHOTO
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oOMeHa, KaTalu3aTrop, *XHWMHUYECKOE€ paBHOBecHe, OOpaTHMble U HEOOpaTUMBbIE
peakIMu™, OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCINUTEIh, BOCCTAHOBUTEIb,
OKHCJIEHUE W BOCCTAHOBJICHUE, aJUIOTPOIHUs, aM(OTEPHOCTb, XUMHUYECKAs CBA3b
(koBaJieHTHasi, WOHHAs, METAUIMYECKas), KpHUCTAJUIMYEcKash pemeTka, *Koppo3us
METaJJIOB, CIUIaBbl; CKOPOCTh XHWMHMUYECKOW peakIuu™, MpeaeiabHO JOmycTHUMas
koHueHTpanus (ITJ1K) BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX TMOHATUNA (cM. 1. 1) u
MPUMEHSTH 3TU MOHSTHS MPU ONMCAHUU BELIECTB U UX MPEBPALICHUI;

UCIIONIb30BaTh 3HAKM W CHUMBOJIBI ISl (PUKCAIMU PE3yJNbTaTOB HaOIIOJCHHUIH,
cocTaBlicHUs] (OpMYJ BEIIECTB U YPAaBHEHUW XMMHMUYECKUX PEAKIMH, 3allMCU JaHHBIX
ycnoBuit 3a7a4d. Mcnons3oBaTe 0003HaueHus, umeromuecs B [lepuoanyeckoil cucreme
1 TabJMIle PACTBOPUMOCTH KHUCJIOT, OCHOBAaHUW M COJIEM B BOJE JJIsI BBIIIOJTHEHUS
3a1aHUM.

ONPENENSTh BAJICHTHOCTh M CTEIEHb OKHUCICHUS XUMHUYECKHX D3JIEMEHTOB B
COCIMHEHMSX PA3IMYHOIO COCTaBa; IPHHAICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COEAVHEHHUI C ONOpOM Ha OINPENENICHMS, B TOM YHCIE CTPYKTYpPHUPOBAHHBIC,
BU/Ibl XUMHUYECKOHN CBSI3U (KOBaJEHTHAsl, MIOHHAs, METAJUIMUECKasi) B HEOPTraHUYECKUX
COEIMHEHMSX; 3apsii MOHA IO XUMHUYECKOW (opmyie; XapakTep cpelbl B BOJIHBIX
pacTBOopax KHCJIOT W IIeJoued, *TUIl KPUCTAIMYECKOM PpEIETKH KOHKPETHOIO
BellecTBa™;

packpeiBath  cmbicn  I[lepuoamueckoro  3axkona .M. MeHngeneeBa wu
JEMOHCTPUPOBATh €ro IMOHHMMAHHE: *OMHCHhIBATh U XapaKTEPHU30BaTh* TaOIMYHYIO
¢dopmy Ilepuogmueckoil CHUCTEMBl XUMHUYECKHMX JJIEMEHTOB: pa3nuyaTb HOHSATHUS
«rnaBHas noarpynmna (A-rpynma)» u «mnobouHas noarpymnmna (b-rpymma)», manbie u
OOJIbIIME MEPUOIBI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPbIE UMEIOTCS B MEPUOINYECKON
Ta0NUIe, C YUCIOBBIMU XapAKTEPUCTUKAMU CTPOCHUSI ATOMOB XMMHYECKUX JIEMEHTOB
(cocTaB u 3apsa aapa, o0LIee YHUCIO AIEKTPOHOB U PaCTIpeieSieHUe X MO IEKTPOHHBIM
CIOsAM); *OOBSICHATH* OOIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COEAMHEHUM B IpEAeNiax MajblX NEPUOJOB U TJIABHBIX HOATPYIII C
YYETOM CTPOECHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE DBJEMEHTbl; HEOPraHWYECKUE BEIIECTBA;
XUMHUYECKHE peakuuu (M0 YMCIY U COCTaBy YYacTBYIOIIMX B pPEaKLUU BELIECTB, IO
Ter1oBoMy 3G (}EKTy, 0 U3MEHEHUIO CTENeHEeH OKUCICHHUS] XUMUYECKUX 3JIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME U CIIELM(PUUECKUE XUMUYECKHUE CBOWCTBA
BEILECTB PA3JIMYHbIX KJIACCOB, MOJTBEPXkAasi ONMUCAHHWE MPUMEPAMHU MOJIEKYJSPHBIX U
VOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUM C OIIOPOM HA CXEMBI;

COCTABJISITh YPABHEHMSI JIEKTPOIUTHUYECKON AMCCOUMALMU KUCIOT, LIENoYell u
COJICH; TIOJIHBIE M COKpALIEHHBIE YpaBHEHUS pPEakUuMid MOHHOrO OOMEHa; YpaBHEHHS
peaKLnii, TOATBEPHKAAOIINX CYIIECTBOBAHNE T€HETHUECKON CBS3M MEXy BELIECTBAMU
Pa3IMYHBIX KJIACCOB;

packpbIBaTh CYIHOCTh OKHUCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKuii;

IIPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTHM OT MX CTPOEHUS;
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BO3MOXXHOCTH TPOTEKaHHsSI XUMHUYECKHX NPEBpAIICHUN TMOcie MPeaBaPUTEIHLHOTO
00CYXIEHUS C MeAaroroM;

BBIYUCIIATE OTHOCUTENBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MAacChl BEIECTB;
MacCOBYIO JOJI0 XMMHUYECKOTO 3JeMEHTa Mo (opMyse COSIMHEHUS; MACCOBYIO JOIIO
BEIIECTBA B PACTBOPE; MPOBOIAUTH PACUETHI MO YPAaBHEHUIO XMMUYECKON PEaKIHU C
OIIOPOM Ha AJITOPUTM;

ClleZIoBaTh MpaBUJIaM TOJb30BAHUS XHUMHYECKOW TMOCYAOH U J1abOpaTOpHBIM
0o0OpyJOBaHHEM, a TaKXKe IpaBUjaM OOpalLIeHHs C BELIECTBAMU B COOTBETCTBHM C
MHCTPYKUHUSMU IO BBIMOJTHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYCHUIO U
COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO ra3a);

IPOBOAUTH PEAKIMH, MOATBEPKIAIOIINE KAueCTBEHHBIM COCTaB pa3IMYHbIX
BEIIECTB: pACMO3HAaBaTh OMNBITHBIM MYyTEM XJIOpUI- OpOMHUI-, MOAUA-, KapOoHAT-,
dochar-, cunmkar-, cynbdar-, THIPOKCHI-UOHBI, KAaTHOHBI AMMOHHS ¥ HOHBI
M3YYEHHBIX METAJJIOB, NPUCYTCTBYIOLME B BOJHBIX pacTBOpax HEOPraHUYECKUX
BEIIIECTB;

IPUMEHATh OCHOBHBIE OINEpPAlMU MBICIUTEIbHON NEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O0000IlEHUe, CHUCTEMAaTU3allil0, BbBIABICHUE  MPUUYUHHO-
CIIEZICTBEHHBIX CBS3€W — JUIsI M3y4YEHHUs] CBOMCTB BELIECTB M XMMHMYECKUX pEaKIuil;
€CTECTBEHHO-HAYYHbIE METOJIbl TIO3HAHUSI — HAOIIOIEHUE, U3MEPEHHE, MOJIEITUPOBAHUE,
HKCHEPUMEHT (peasibHbIM U MBICIICHHBIN).
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TEMATUYECKOE IINTAHUPOBAHUE

TemaTnueckoe MIaHUPOBAaHUE U KOJIMYECTBO YAaCOB, OTBOJUMBIX HA OCBOEHHUE KaXKJ10i TEMbI y4eOHOTO MpeaMeTa « XUMHUSD)
®denepalibHOM aganTHPOBAaHHON OCHOBHOM 00pa30BaTebHOM IPOrpaMMbl OCHOBHOIO 0OIIEro oOpa3zoBaHMs OOy4arOLIUXCS C
3aJIepP’KKOM NICUXUYECKOTO Pa3BUTHUSA, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pasnenoM denepanbHol pabodeil mporpaMmsl
yuyeOHOro mnpeamera «XHMHS» OCHOBHOW 0Opa3oBaTeNbHOM IpOorpaMmbl OCHOBHOIO o0miero oOpasoBanus. I[lpum sTom
Opranu3zanus BlpaBe camMa BHOCUTh U3MEHEHHs B COJAEpPKAaHUE M paclipe/ielieHne yueOHOro Marepuaia Mo rogaMm oOydeHus, B
MIOCJIEZIOBATENIBHOCTh U3YYEHHSI TEM M KOJIMYECTBO YaCOB HAa OCBOEHHUE KAXKIOW TEMBbI, ONpEAENICHUE OpraHU3alMOHHBIX (HopM
oOydyeHust 1 T.. OOOCHOBAHHOCTbH JAHHBIX M3MEHEHUH OIpeneisieTcsl BhIOpaHHBIM 00pa3oBaTenbHON opranuzanued YMK,
WHJUBUYAJIbHBIMUA TICUXO(PU3NYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX oOydaroniuxcs ¢ 3IIP, creneHpl0 OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHAAIMSAMU 110 OTOOPY U aJaNnTaluKi Y4eOHOro Marepuaia o XUMHHM, NpeacTaBieHHbIMU B [losicHUTEIbHOM
3aIIUCKE.

[Ipennaraem 2 BapuaHTa MPUMEPHOrO TEMATHUECKOIO IUIaHMpOBaHMs il oOydarommiics ¢ 3I1P: mepBbiii npeanonaraer
OCBOEHUE IPOrPaMMbl B NHKIIFO3UBHOM KJIACCE; BTOPOU — B OTAEIIBHOM KJIACCE.

1-i BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KUIIACC
(2 u B Heaento, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMsi)
HpI/lMeprle TEMBbI, OcHoBHOE coaepkaHue OcHOBHbBIE BU/ABI 1€ATCJILHOCTH
PacKpbIBaOIIue [laHHl)Iﬁ oﬁyqaloumxcn

paszes nporpamMmel,
U KOJUYECTBO YaCOB,
OTBOJAMMOE HA UX H3y4YeHHe

Pa3znen 1.IlepBonayaiibHbie XumMuueckue nousitusi(20 1)
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Tema 1. XumMusi — BakHast
00J1aCTh €CTECTBOZHAHMS U
MPaKTHYeCKOii 1esITeJTbHOCTH
Yel0BeKa

(59

[Ipeamet xumuu.* Ponb XuMuu B )KU3HH YeTOBeKa. XUMUS B
cucTeMe HayK. MeTobl MO3HAHUS B XUMHUH.

Tena u BeniecTBa. Pu3nyeckre CBOICTBA BEIIECTB. ArperarHoe
cocTostHue BeriecTB. UncThie BemiecTBa U cMecH. CIocoObl
paszaenenus cMeceil. GU3HYECKUE U XUMHUYCCKHE SIBIICHHS.
[Ipu3HaKHU U yCIIOBHS MPOTECKAHHUS XUMHUCCKHX PEAKIUH.
3HAKOMCTBO C MPaBWJIaMH O€30MACHOCTH U IPUEMaMH PaboOTHI B
XHMHUYECKOU JTabopaTopuu.

JemoHncTpanuu

1. JIabopatopHOe 060pya0BaHHE.

2. PaznuumHble BUIBI XUMHYECKON MTOCY/IbIL.

3. OOGpa3siibl BELIEeCTB.

4. Crioco0Osl pazaeneHus cmecel (QuIbTpoBaHNE, BRIIAPHBAHUE,
JUCTUILIALNSA, XpoMaTorpadus).

JlaGopaTopHble M IpaKTHYECKHE PAGOTHI

Jlabopamopuvie onvimul:

Onmcanye GU3NIECKUX CBOICTB BEIIECTB.

Paznenenne cMecu ¢ MOMOIIBIO MarHUTA.

Ipakmuueckue pabomo:

Ne 1. JIabopatopHOe 000pyAOBaHUE U IPUEMBI PAOOTHI C HHAM.
[IpaBumna Ge30macHO pabOTH B XUMUYECKON JTaO0OPaTOPHH.

Ne 2. OuncTKa 3arpa3HeHHOW NOBapeEHHOM conn
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PackpbIBaTh CMBICT H3y4aeMbIX HOHITHH C MOMOIIBIO MEarora.

PackpsIBaTh ponb XMMHHU B IPUPOJIE U )KU3HU UENIOBEKa, €€ CBSA3b C IPYTHMMH HayKaMH.

PaznuuaTh unCTHIE BENECTBA U CMECH; OHOPOIHbBIE 1 HEOJHOPOIHBIE CMECH;

PaznuuaTe Gusnueckne u XMMHUIECKHUE SIBICHUS C OTIOPOI Ha OIIPE/IENICHUs.

OmpenensiTs NpU3HAKK XUMHIECKUX PEAKINI U YCIOBHS X HPOTEKAHMS.

CiretoBaTh IIpaBUIIaM NOJIB30BAHMS XMMHUYECKOH ITOCY0H U 1a00paTOpHEIM
00opyIoBaHUEM, a TAKOKE MIPABHIIaM OOpAIEHUs ¢ XHMHYECKIMH Bellle-CTBAMHU B
COOTBETCTBUH C HHCTPYKIMSMH II0 BHIITOJTHCHUIO MIPAKTHIECKUX PAbOT IO
KOHTPOJIEM Iearora.

I1naHupoBaTh 1 NPOBOJUTH XUMHUECKHI SKCIIEPUMEHT 110 U3YUIEHHIO M OMHCAHUIO
(hU3MYECKUX CBOMCTB BEILECTB, CIIOCOOO0B pa3/ieNIeHNs] CMecel BEIECTB MO
PYKOBOZCTBOM Iearora ¢ 00cyKIeHHEM I1aHa paboTHlI.

Vcrionp30BaTh MpY BEIIOITHEHUH YI€OHBIX 3aJaHUH U B IIPOLIECCE HCCIEN0BATEIbCKON
NIeATeNIbHOCTH HayYHO-TIONYJISIPHYIO JINTEPATypy XMMHUUECKOTO COJIepIKaHus,
CIIpaBOYHbIE MaTepUabl, pecypchl VIHTepHeTa 0/l pyKOBOJICTBOM II€/Iarora.

BricTpanBath pa3BépHyTHIE NUCHMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha HH(POPMALIIIO
13 yueOHHKA U CIIPAaBOYHBIX MAaTEPHAIIOB, IPAMOTHO HCIIOIb30BaTh N3yIEHHBIN
MOHATUHHBIN anmapar Kypca XMUMHUU



Tema 2. BemecTBa
H XHMHYECKHe peakiun
(15 9)

ATOMBI ¥ MOJIEKYJIBL. XUMHUECKHE JIEMEHTHI. 3HAKU (CHMBOJIBI)
XUMHYECKHX 3JIeMeHTOB. [IpocThie U CIIOXKHBIE BelllecTBa. ATOMHO-
MOJICKYJIIPHOE YUCHHE.

Xumudeckast popmyia. BaleHTHOCTh aTOMOB XUMHYECKHX

9JIEMEHTOB. *3aKOH MOCTOSHCTBA COCTaBa BeH.[eCTB.* OrtHocutenpHast

aToMHas Macca. OTHOCUTEIIbHAs MOJIEKYJISIpHas Macca. MaccoBast
JI0JI XUMUYECKOI'0 3JIEMEHTA B COCAUHEHUU.

dusnueckue U XUMUUECKUE SBJICHUS. XUMUUECKas PEaKIHsl.
[Tpu3Haky 1 ycI0BHS MPOTEKAHUS XUMHUUECKUX PEAKIHH.
XUMHYECKUE ypaBHEHMUS.

THIBl XUMHYECKUX peaki (COCTUHEHNUS, PA3IOKECHHS, 3aMELICHHS,

0o0OMeHa).
3aKOH COXpaHEHHsI MaCCHI BEIIECTB.
*M. B. JIoMOHOCOB — yUY&HBI-3HIIUKIONEAUCT. *

JemoHcTpanuu

®duznueckue sBIEHNs (PaCTUpaHUE caxapa B CTYIKE, KHIIEHHE U
KOHJIGHCAIHS BOABI U T. 11.).

XuMuueckue siBlieHns (TOpeHUe CBEYH, Pa3jIoKeHUe caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus,
pasnoxenue ruapokcuga meau(Il), B3aumoelicTBIe xenesa ¢
cepoii, B3auMo ieiicTBHE xkeresa ¢ pactBopom conu meau(1l)).
OMBIT, WILTIOCTPHUPYIOLINI 3aKOH COXPaHEHHST MACCHI.

JlaGopaTopHble M IpaKTHYECKUE PAGOTHI

JlaGopaTopHbIC OTBITHI:

[Mpumeps! Gpu3nUecKkux sBICHUH (TUIaBICHUE BOCKA, TasHUE JIbJa).
[Ipumepsr XuMHYECKUX SBICHUH (TIPOKATMBaHIE METHON
MIPOBOJIOKH, B3aUMOJICHCTBHE MeJIa C KHCIOTOH).

Mopnenu aTOMOB ¥ MOJIEKYJI

MpakTuyeckan paboTa Ne3 Mpu3HaKM NPOTEKAHMUA XMMUYECKUX
peaKkumi

Boruncnenus

— OTHOCHUTENLHOU MOJIEKYJISIPHOM Macchl BEIIECTB;

— MacCOBOM JI0JIM XUMUYECKOTO dIEMEHTa o (opmyie
COeIMHEHHSI.

[IpuMeHsATh eCTeCTBEHHO-HAYYHBIE METOIbI O3HAHUS (B TOM YHCIIE HAOIIOJCHUE,
MOZENUPOBAHUE, SKCIEPUMEHT) U OCHOBHBIE OTIEPAIIMU MBICITHTEIBHOM
JEATEBHOCTH (CpaBHEHUE, KIaCCU(PUKAINS) AT H3YUSHHUS BEIECTB U XUMHUUECKUX
peaxuuii ¢ onopoi Ha alNrOPUTM UM CXEMY.

PackpsIBaTh CMBICT U3y4aeMbIX OHATHH U 3aKOHOB M IIPUMEHSTH 3TH MOHITHUS IPH
OIKCAHUYU CBOMCTB BELIECTB U MX IPEBpAIlCHUI C ONIOPOH Ha IUIaH U KIIIOUEBbIC
CIIOBA.

Pa3nmyats usnueckue U XMMITIECKHe SIBICHHS, OOBSICHATD MX CYITHOCTD C TOUKH
3pEHHUs] aTOMHO-MOJIEKYJISIPHOTO YYEHHUS C OTIOPOI Ha ONIPEAENICHUS U CXEMBI.

OmnpenensaTs NPpU3HAKH XUMHYIECKHX PEAKIUH, YCIOBHUS UX MPOTEKaHMUSI.

OOBACHATH CYIHOCTh (PU3HUECKUX M XUMUYECKUX SIBICHUH C TOUKU 3PEHUS] aTOMHO-
MOJIEKYJIIPHOTO YUEHUSI C HCTIOIb30BAHUEM BU3yaIbHOH OMOPEIL.

KrnaccngunupoBats XUMHYECKHE peakny (110 YHUCITY M COCTaBY Pearupyromux 1
00pa3yIoIHUXCsl BELIECTB) C OIIOPOH HA CXEMBI.

CoctaBisaTh (OpMYITEI OMHAPHBIX BELIECTB 110 BAICHTHOCTH U ONPEACISITH
BAJICHTHOCTb 110 ()OpMyJIaM BELIECTB C ONIOPOH Ha aJrOPUTM YUeOHBIX JIeHCTBUIH.

PaccraBiare K03 UINEHTH B YPaBHCHUAX XUMHUUECKUX PEAKIUI ¢ OTIOpOH Ha
ANTOPUTM y4eOHBIX ICUCTBHH.

CretoBaTh MpaBHiIaM IOJIb30BAHUS XUMHIECKOH MOCYI0H U TaO0paTOpPHBIM
000pyZIOBaHUEM, a TAKXKE IPABHIIAM OOPAIIEHHs C BEIECTBAMH B COOTBETCTBUH C
HHCTPYKIISIMH T10 BBIIIOJHEHHIO JTa00PaTOPHBIX XMMHYECKUX OIIBITOB I10]] KOHTPOJIEM
nezarora.

Vcrionp30BaTh pY BEITIOIHEHUH YI€OHBIX 3aJaHUH U B IIPOIIECCE MCCIIEI0BATEIBCKOM
JIeSITETIbHOCTH
Hay4YHO-IIOMYJISIPHYIO JINTEPaTypy XUMHUYECKOTO COJECPKAHUs], CIPAaBOYHBIC
Matepuaibl, pecypchl IHTepHeTa Mo pyKoBOACTBOM II€AArora.

BricTpanBath pa3BépHyTHIE TICHMEHHBIE U YCTHBIE OTBETHI C ONOPOH HA HH(OPMAITHIO
13 yaeOHMKA 1 CIIPAaBOYHBIX MAaTE€PHAIOB, IPAMOTHO HCIIONIb30BATh N3yIEeHHBIN
MOHATUHHBIN anmapar Kypca XUMHUU

Pa3nen 2. BaxkHeiimue npeacTaBuTed Heoprannyeckux semects (30 1)
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Tema 3. Bo3ayx. Kucaopon.
ITonsTHe 06 OKCHAX

(59)

Bozayx — cMech razoB. CoctaB Bo3zyxa.

Kucnopon — 37eMeHT M pocToe Bellie-

cTBO. O30H — *aimnoTponHas MoauHKaLus Kuciopoaa. ™
HaxoxaeHue Kuciopoa B npupoJie, GU3nieckue 1 XHMHYEeCKHe
CBOMCTBa (peakIy OKHCIEHHs, TOpeHNe). Y CII0BHS BOSHHKHOBCHUS
U npekpaieHus ropenus. [lonsTre 06 okcugax.

*Crioco0bI NOTydYeHHs KHCIOpoa B 1abopaTopHu U
npoMsIUIeHHOCTH. * [IprMenenne kucinopoaa. Kpyrosopor
KHUCJIOpO/ia B IPUPOJIE.

*TemnoBoii 3G (HeKT XUMUUECKOH peaKklny, TIOHATHE O
TEPMOXUMHYECKOM YPAaBHEHHUH, 9K30*- U SHIOTEPMHYECKUX
peaKuusx.

*ToruBo (He(Tb, Yok U MeTaH). 3arps3HeHUe BO3IyXa, CIIOCOObI
€ro npefoTBpaNeHus. Y CHIeHHe TapHUKOBOTO 3 dexra,
paspylIeHHue 030HOBOTO ClI0s.™*

JemoHcTpanuu

BzaumoneiictBue ocdopa, cepsl 1 kernesa ¢ KUCIOPOAOM
(BO3MO’KHO HCIIOJIb30BaHUE BHICOOMBITOB).

OrmpenenieHre coiepKaHus KUCIOPOa B BO3/LyXe.
OmBITHL, JEMOHCTPUPYIOLINE YCIOBHSI BOSHUKHOBCHHS U
MPEKPAIEHHS TOPEHUSL.

JlaGopaTopHble M MpaKTHYECKHE PAGOTHI
JlaGopaTopHsblii OTBIT:

O3HaKoMIIeHHE ¢ 00pa3IaMu OKCHJIOB.
IpakTnyeckas paborta:

Ne 4. Tlonmy4deHne KUCIOPOa, N3yIECHHE eT0 CBOWCTB.

Boruucienust
—_— MOHeKyHHpHOﬁ MacCcChbl KUCJIOpO/Jia U 030Ha HAa OCHOBaHUHA
aTOMHOM MacChl XMMUYECKOTO dJIEMEHTA
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PackpbIBaTh CMBICIT U3y4aeMbIX IIOHATUH ¥ IPUMEHATD 3TH MOHATHS IIPU OITMCAHUU
CBOMCTB BEIIECTB M MX MPEBPALICHUH C HCIIOIb30BaHUEM OMOPHBIX CJIOB U KIIUIIE.

XapakTepu30BaTh (ONHCHIBATE)C ONOPOU HA NIAH, CXeMY, KPAMKYIO 3aNUcCh
COCTaB BO3/lyXa, pU3HYECKHe U XU-MHYECKUE CBOMCTBA KHCIOPO/a, CIIOCOOBI €ro
MOTy4YeHYs, IPUMEHEHUE U 3HaYCHUE B IPUPOJIE U KHU3HH YEIOBEKa.

Cpasnueamo peaxyuu 20peHus i MeONIeHHO20 OKUCIEeHUsA C TIPEIBAPUTEIIBHBIM
o0CyXIeHHEeM TTapaMeTPOB CPaBHEHUSL.

Cobupars nprOOPEI AT HOIYIeHHs KHCIOpOoaa (BHITECHEHHEM BOJIBI U BO3/TyXa).

Pacno3HaBaTh ONBITHBIM IYTEM KHCIOPO 0]l KOHTPOJIEM [eaarora.

Vcnonb30BaTh XUMHYECKYIO CHMBOJIUKY IJIS COCTaBICHUS (OPMYIT BEILECTB,
MOJIEKYJIAPHBIX YPABHEHNH XUMHYECKHUX PEAKIUH C ydacTHEM KHCIOPOa.

OOBSCHATH CYLIHOCTb SKOJIOTUYECKHX IPOOJIEM, CBA3aHHBIX C 3arPA3HEHUEM BO3/yXa.

CrienoBath npaBmiIaM 0e301acHOi paboThI B 1a00PaTOPUH IIPH UCTIOIB30BAHIN
XHMHYECKOHU MOCY Bl M 000pYIOBaHYS 1T0]] KOHTPOJIEM II€Iarora, a Takoke IpaBriIaM
oOpallleHust C TOPIOYMMH BELIIECTBAMHU B OBITY.

[TnaHnpoBaTh ¥ OCYIIECTBISAT Ha IPAKTUKE XUMUIECKHE SKCIIEPUMEHTHI, TPOBOIUTH
HaOJII0ACHNUS, 1eTaTh BBIBOIBI 110 Pe3yJibTaTaM SKCIIEPUMEHTa MO/ PYKOBOJICTBOM
nejarora.

Y4acTBOBaTh B COBMECTHOI paboTe B rpymie.

Hcnonb30BaTh MPU BBITOJIHEHHH YYEOHBIX 331aHUH U B IIPOIIECCE
HCCIIeI0BaTEbCKOMN e TeIbHOCTH HayYHO-TIOIYJSIPHYIO JINTEPATyPy XMMHUUECKOTO
COZIepIKaHMs, CIIPAaBOYHBIC MaTepPHAIIBI, pecypchl MIHTepHeTa oa pyKOBOACTBOM
nezjarora.

BeicTpanBath pa3BEpHYTHIC NUCEMEHHBIE M YCTHBIE OTBETHI C OIIOPOH Ha HH(OPMAILHIO 13
y4eOHHKa ¥ CTIPAaBOYHBIX MAaTEPHAIOB C ONIOPOH HA IUIaH, IPAMOTHO HCIIOJIB30BATh
W3y4YEeHHBIN TOHATUHHBIN anmapaT Kypca XuMUN



Tema 4. Bonopon.
IToHsATHE 0 KHCJIOTAX M COJIAX

(59)

Tema 5. KommuecTBeHHbIE
OTHOIIEHHUSI B XHUMHH
(49)

Bonopon — anemenT u nmpoctoe BemecTBo. Haxoxaenue B
npupoze, pusndeckue 1 XUMUYECKUE CBOMCTBA (Ha mpuMepe
B3aMMOJIEHCTBUS C HEMETAIIAMH U OKCHAAMU METANJIOB),
MIpUMEHEHHE, *CIOCOObI MOTy4YeHUs. ™

[MonsTHE 0 KUCIOTAX U COJIX.

JemoncTpanuu

[Monyuenue, cobupaHue U pacrio3HaBaHHE BOJOPOJA.
I'openue Bonopoaa.

BzaumoneiictBue Bogopoaa ¢ okcuaom meau(Il).

JlaGopaTopHble M IpaKTHYEeCKUE PAGOTHI
JlaGopaTopHsblii OmbIT:

B3aumozeiicTBre KUCIOT ¢ METAJIaMHU.
IMpakTrueckas pabora:

Ne 5. ITonmyyenue Bo1opoia, U3y4eHHE €ro CBONCTB.

Brorunciienus
— MOJIEKYJIIPHOM Macchl BEIIECTBA HA OCHOBAHUU aTOMHON Macchl
XUMHUYECKHUX 3JIEMEHTOB

KonnuectBo BemectBa. Mok, MonsipHas macca. 3akoH ABOraapo.
ModsipHblit 00BEM Ta30B. Pacu&Thl IO XUMHYECKUM YPaBHCHHUSM.

JemoncTpanus
OO6pa3ibl BEIEeCTB KOIMYECTBOM 1 MOJIb.

Borunciennst

— 00bEMa, KOJTMUECTBA BEUISCTRA ra3a Mo €ro H3BECTHOMY
KOJIMYECTBY BEUIECTBA WIN 00BEMY;

— 00BEMOB Ta30B 10 YPaBHEHUIO PEAKIIMU HA OCHOBE 3aKOHA
00BEMHBIX OTHOIIEHHH ra30B
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PackppIBaTh CMBICT H3y4aeMbIX HOHITHH U IPUMEHATH 3TU MOHATHUS IIPU ONTUCAaHUU
CBOMCTB BEUIECTB U UX IPEBpAILECHUI.

XapakTepu30BaTh (ONHUCHIBATh) (PU3MYECKHUE U XUMUYECKHE CBOICTBA BOAOPO/a,
CTIOCO0BI €ro MOTy4YeHHs, IPUMEHEHUE C OTIOPOIl Ha IUTaH, KPATKYIO 3aIHCh, CXEMY.

Cob6upats npubOop A HOIYyIEHHST BOZOPOAA C HCI0JIB30BAaHUEM BH3YaIbHOM OIOPHI

Vcrionp30BaTh XUMHIECKYIO CHMBOJIMKY IJISI COCTABICHUS (POPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YpaBHEHHH XMMHUCSCKUX PEAKINH C yIacTHEM BOJOPO/a C OTIOPOi
Ha aJITOPHUTM.

CrnenoBaTh mpaBuiiaM 0e30macHON paboTHI B 1a00OPAaTOPUU MPH UCTIOIB30BAHUH
XUMHUYECKOH MOCYABI 1 000pyIOBaHUs MOA KOHTPOJIEM TI€Aarora., a Takke
MpaBUJIaM 0OpalIeHus ¢ TOPIOYUMH BEILIECTBAMH B OBITY

ITnaHupoBaTh U OCYIIECTBISITH Ha MPAKTUKE XMMHIECKUE 3KCIIEPHUMEHTHI, IPOBOAUTH
HaOJIIOEHNS, IeTIaTh BEIBOJIBI T10 Pe3yJIbTaTaM SKCIIEPUMEHTA II0] PYKOBOJICTBOM
neziarora ¢ 00Cy>k/IeHHeM IUTaHa paboThl, C UCTIOJIb30BaHHEM KIIHIIIE.

YyacTBOBaTh B COBMECTHOH paboTe B IpymIle.

[TnaHUpOBAaThH M OCYIIECTBILTH Ha MPAKTUKE XMMHIECKUE SKCIIEPUMEHTEI, IPOBOIUTH
HaOJIOIEHNS, IeTIaTh BEIBOBI TI0 Pe3yJIbTaTaM SKCIICPHMEHTA.

Y4acTBOBaTh B COBMECTHOH paboTe B rpyIme

PackpbIBaTh CMBICI U3y4aeMbIX TOHATUH U IPUMECHATH 3TH IOHATHS, a TAaKXKe
H3y4YCHHBIE 3aKOHBI U TEOPUU JUIS PEIIeHHs] pacyETHBIX 3a/1au C IOMOLIBIO I1e/1arora.

Bbr4uciaTh MOIAPHYIO MacCy BEIECTB; KOJIMYECTBO BEIIECTBA, 00BEM Ta3a, Maccy
BEIIIECTBA C OMOPOii Ha oOpazer, Ha HOPMYIIBL;

[IpoBoauTh pacuéThl MO ypaBHEHHSIM XUMHUYECKHUX PEAKLUi ¢ ONOpoii Ha oOpaser,
ANTOPUTM y4eOHBIX ACUCTBHI: KOJIMYECTBa, 00hEMa, MacChl BEIIECTBA IT0
M3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareHTOB HIIH MPOLYKTOB PEaKIIH.

BeicTpauBath pa3BépHyThle MICHbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha UH-

(hopmarmio n3 y4eOHHKa U CIIPaBOYHBIX MaTePHAIOB, IPAMOTHO HUCIIOJIB30BATh
W3y4eHHbIN MOHATUIHBIN anmapaT Kypca XMMHHU ¢ TIOMOLLBIO TIeiarora.



Tema 6. Bona. PacTBopbl.
IMonsiTue 06 ocHOBaHUsIX

(54)

Bona, ee coctas, ctpoenue, MoseKynbl. duznyeckue cBoMCTBa
BOJBI. *AHANN3 ¥ CUHTE3 — METO/bI H3YUeHHUs COCTaBa BOJBL ™
XUMHYECKHE CBOICTBA BOJBI

(pa3noxxeHne, peakLuy C HaTPUEM, OKCUIOM KaJbIHs, OKCUIOM
cepsl IV .

CocraB ocHoBaHui. [ToHsATHE 00 HHANKATOpPAX.

*Boxa kak pacTBopuTteib.* PacTBopsl. *PacTBopuMOCTS BeliecTs B
BoJe.*

*HacelmeHHbIe ¥ HEHACHIIEHHBIE PacTBOPHL.* MaccoBast 1071
BEI[ECTBA B pacTBOpeE.

*Ponb pacTBOPOB B IIPHPOJAE U B XKU3HU YesoBeka. Kpyrosopor
BOJIBI B IpHpoJe.™ 3arps3HeHne NpupoIHbIX Bod. OXpaHa U OYHCTKa
MIPUPOJHBIX BOJ.

JdeMoncTpauuu

DJIeKTPOIN3 BOABL;, CHHTE3 BOABI; B3aHMOACHCTBHE BOJIBI C
metaiamu (Na, Ca) (BO3MOKHO UCIIONB30BaHIE
BUJICOMATCPHAIIOB).

PacTBOpeHHE BeleCTB ¢ pa3INuHON paCTBOPUMOCTBIO.
HccnenoBanue pacTBOPOB KMCIIOT U ILIENOYEH C ITOMOIIBIO
HHJIIKATOPOB.

JlaGopaTopHble M MpaKTHYECKHE PAGOTHI

[Ipaktuueckas padora:

Ne 6. [IpuroToBIeHHE PaCTBOPOB € OMPEAEIEHHON MAaCCOBOM oMei
PacTBOPEHHOTO BEIECTBA.

Borunciennst
— C HCIIOJIb30BAaHUEM IOHATHS «MaccoBas J0JIs BEIECTBA B
pacTtBope»
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PackppIBaTh CMBICT H3y4aeMbIX HOHITHH U IPUMEHATH 3TU MOHATHUS IIPU ONTUCAaHUU
CBOMCTB BEUIECTB U UX NPEBPALLEHUI ¢ TOMOILBIO [IeAarora.

Xapaxrepu3oBaTh GpU3NUECKUE U XUMUIECKHE CBOMCTBA BOJIBL, €€ POJIb KaK
pacTBOpPUTEIS B IPHPOAHBIX MPOLIECCaX C OMOPOH Ha IJIaH U CXEMY.

CocraBiiATh ypaBHEHUS XMMUYECKUX PEaKIUi C yyacTUEM BOJIbI C OIIOPOH Ha CXeMy.

OOBSACHATH CYITHOCTB SKOJOTUUECKUX MPOOIIeM, CBI3aHHBIX C 3arpsi3HEHHEM
MPUPOJHBIX BOJ, CIIOCOOBI OYUCTKU BOJBI OT PUMeECe, MephI II0 OXpaHe BOJ OT
3arpsI3HEHHS 110CIIe IPEABAPUTEIFHOTO CTPYKTYPUPOBAHHS MaTepHaa.

[InaHupoBaTh U OCYIIECTBIIATH HA MPAKTUKE XUMUUECKHE SKCIIEPUMEHTEI, IPOBOAUTD
HaOIfoIeHNs, I€NaTh BbI-

BOJIBI 10 Pe3yNbTaTaM SKCIIEPUMEHTA 110 KOHTPOJIEM IeIarora, ¢ UCIOIb30BaHUEM
KJIMIIE.

CietoBaTh IIpaBUIIaM 0€30MacHOMN paboTHl B 1a00OPATOPHH IIPH HCIIOJIB30BaHUH
XUMHYECKOH MOCy bl M 000pyIOBaHMS 110]] KOHTPOJIEM Iejarora.

IIpoBOAUTE BBIYKCIICHUS C IPUMEHEHHEM MOHITUS «MaccoBasi 0JIs BELIECTBA B
pacTBope» ¢ onopoi Ha (HhOPMyIIBL.

HMcnionp30BaTh IpH BEIIOTHEHUH Y4eOHBIX 3a/IlaHNH U B IIpoLecce
HCCIIE0BATENbCKOM JeATEIFHOCTH HAyYHO-TOMYJISIPHYIO JINTEPATYPy XUMHIECKOTO
COZIepIKaHUs, CIIPAaBOYHbBIE MaTepHabl, pecypchl HTepHeTa Moa pyKOBOJCTBOM
nexarora.

BricTpanBath pa3BépHyTHIE NUCHMEHHBIE U YCTHBIE OTBETHI C ONOPOH HAa HH(OPMAITHIO
13 yueOHHKA U CIIPAaBOYHBIX MAaTePHAJIOB, I'PAMOTHO HCITOJIb30BATh N3yYEeHHBIN
MOHATHHHBIN anmnapar Kypca XUMHUH [OCIIE IPeIBApUTEIBHOIO CTPYKTYPUPOBAHUS
MarepHana



Tema 7. OcHOBHBIE KJIACCHI
HEOPraHuYecKux
coeAMHEeHM

(11 4)

Knaccuduxanus HeopraHu4ecKux COeANHEHUH.

OKCHIIBL: COCTaB, Kaccuukaus (OCHOBHbBIE, KUCIOTHEIE,
*amdoTepHble, HecolleoOpasylomue Ha IpIMepe OKcua yriepoza Il
n okcuaa asorta Il, Homenknarypa. [lomydenne™ okcuaos
(B3aMmopencTeme c BOAOW, KUCOTaMU, Lenodamm).

OCHOBaHHS: COCTaB, KIacCHpHKALHA (IIETOYN U HepacTBOPUMBIS
OCHOBaHUs), HOMEHKIIATypa.

Kucnotsr: cocras, knaccudukanys, HOMEHKIATypa, pu3ndeckue u
XMMHYECKHE CBOMCTBA (B3aMMOJIEHCTBIE C OCHOBHBIMH OKCHIaMU
COJISIMU Ha IPUMEpPE COISTHOM U CEPHOM KUCIIOT), *CroCO0bI
MOTy4YeHUs. ™ PsiJl akTHBHOCTH METaIOB.

Counu (cpeaHue): HOMEHKIATypa, *Croco0b! OTyYeHus *,
B3aMOJICHCTBHUE COJICH C MeTaJUIaMH, KHCIIOTaMH, IeJI09aMU 1
COJIIMH.

I'eHernyeckast CBSI3b MEeXy KJIacCaMU HEOPTaHHIECKUX
coenuHeHuil. ['enernueckue pssl. [loHsTHe 06 aM(OTEPHBIX
THIPOKCHIAX Ha IIpUMepe IIMHKA U ATIOMHHUS. XUMHYECKHE
CBOMCTBA - B3aUMOJIEHCTBUE C KUCIOTaMU U Lienoyamu. Pasnoxxenue
IIPY HarPeBaHUH.

JdeMoncTpauuu

O0pas31pl HeOPTaHMYECKUX BEIIECTB PA3MYHBIX KIIACCOB.
BzaumoneiicTBue pacTBopa cepHoit KucinoTsl ¢ okcugoM mean(1l).
Peakuus neitrpanuzanuu.

BeITecHEeHEe OHOTO MeTallIa JPYruM U3 pacTBOpPa COJIH.

JlabopaTopHble M MPaKTHYECKHE PAdOTHI

JlaGopaTopHbIC OTBITHI:

B3aumozeiicTBre KUCIOT ¢ METAJUIaMHU.

[Tonmy4yeHnue HepacTBOPUMBIX OCHOBAHHH.

B3aumosielicTBre HEPACTBOPHMBIX OCHOBAHHH C KHCIOTAMU.
Paznoxenne runpoxcuna meau(Il) npu HarpeBaHuy.
[IpakTuueckas padora:

Ne 7. PemieHne 3KCIIepUMEHTANBHBIX 3a/1a9 110 TeMe « OCHOBHBIE
KIIaCChl HEOPTAaHNIECKHUX COCTHHEHUI».

Borunciennst
— TI0 YpaBHEHUSM XUMUYECKHUX PEaKIUit

Ormpeznenenre OCHOBHBIX KJIACCOB HEOPTAaHMUYECKUX COSANHEHHH 10 Ma0NoHy.
CocTaBieHHe CXeM CTPOESHHUsI OCHOBHBIX KJIaCCOB HEOPTaHUUECKHUX COSTUHEHUH Ha
OCHOBE OIIPE/IENICHUS.

Cocraienne GopMys OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COSIUHEHHI U Ha3bIBAHUE
HX [0 MEXIYHAapOJHO! U TPUBUAIBHON HOMEHKIIATYpPE C UCIIOJIb30BAHUEM
OIIpe/ieNICHNsI U TaOJUIBI PACTBOPHMOCTH.

Knaccudunupoanue n3ydaeMbIX BEIIECTB IO COCTABY H C8OLCcmEam ¢ ONOPOi Ha
OIIpEe/IeNICHUS], CXEMBI M TaOJINITy paCTBOPUMOCTH.

CocTaBneHne TaONUIbl TEHETUIECKUX PSOB U cXeMbl «I eHeTnueckast B3auMOCBS3b
OCHOBHBIX KJTaCCOB HEOPTAaHWUECKHUX COETHMHEHUID MO PyKOBOACTBOM Iearora.
[Iporao3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOLINX XMMHUYECKUX CBOICTB
H3y9YEHHBIX KJIaCCOB, TPYII BEIIECTB, K KOTOPHIM OHHM OTHOCSITCS C MCTIOIb30BaHUEM
cxeMbl «I eHeTHuecKas B3aMMOCBSI3b OCHOBHBIX KJIaCCOB HEOPTaHHMUECKUX
COEAMHEHUI» IO PYKOBOJACTBOM II€Jarora.

CocraBiieHHE MOJIEKYJIIPHBIX YPaBHEHUM peakuii, WIUTIOCTPUPYIOLINX XUMUYECKUE
CBOICTBA M3YUCHHBIX KJIACCOB U CNOCOObI NOTYUeHls BEIIECTB NU3YICHHBIX KJIacCOB,
TPYIII, a TakKe MOATBEP KIAIOIINX TeHETHUECKYIO B3aHMOCBSI3b MKy HUMH, C
OTOpoii Ha BEpOATBHYIO CXEMY B KAYECTBE 3PUTEIHHOH OTIOPHL.

CocraBieHne MOJEKYISIPHBIX yPaBHEHUH PEaKIUi 10 CXeMaM C NpeaBapUTEIbHBIM
00CyXIeHHEM BBIOOPa PearupyromnX BeIeCTB.

BrranciieHne no ypaBHEHASIM XUMHYECKHUX PEAKIHil KOIMYecTBa, 00bEMa, MacChl
BEILECTBA 10 KOJIMYECTBY, 00BEMY, Macce peareHTOB MJIH IIPOAYKTOB PEaKIUH I10
AITOPUTMY.

[InanupoBaHye U OCYILECTBICHUE HA IPAKTUKE XUMUIECKOTO SKCIIEPUMEHTa 1
HaOJIIOJICHNSI TIOJ] PYKOBOJICTBOM YYUTEJS.

DopmynrpoBaHUE BRIBOAOB MO pe3ysIbTaTaM SKCIIEPUMEHTA C HCIIOJIb30BaHUEM
OIIOPHBIX CIIOB.

DopmynrpoBaHHE C MOMOIIBIO MEJarora U BBITOIHEHNE MIPaBHI 0€301acHOi padoTH B
11ab0paTOPUH IIPH MCHONB30BAHUU XUMHIECKOH MOCYABI M 000PyJOBaHMSI.
Vcnonp30BaHye NpH BBINOJIHEHUHN y4eOHBIX 3a1aHHi U B TIpoLecce
UCCIIe0BAaTEIbCKON NS TeNbHOCTH HayYHO-MIOMYJISIPHOM JIUTEPaTypbl XUMUYECKOTO
coziepKaHMs1, CIIpaBOYHbIE MaTepuabl, pecypchl ViHTepHeTa, ocyliecTBIeHe BEIOOpa
I0J] pyKOBOZACTBOM II€Jlarora.

BricTpauBanue pa3BEpHYTHIX MMCbMEHHBIX U YCTHBIX OTBETOB C ONIOPOM Ha
nH}popManmIo 13 yIeOHHKA U CIIPABOYHBIX MATEPHAIOB, TPAMOTHOE NCIIOTb30BAHHE
H3y9IEeHHOTO TOHATHIHOTO anmapaTa Kypca XHMHH C HCIOJIb30BaHHUEM IIIaHa,
OTIOPHBIX CJIOB, AJITOPUTMA.

Paznen 3. Ilepuoanyeckuii 3akon u [lepuoguueckasi cucreMa XumMmuueckux 3jiemenToB /1. U. MenaeneeBa.
Crtpoenue aToMOB. XuUMHYecKas CBsi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHBIE peakuuu (15 1)
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Tema 8. [lepuoauyeckuii 3aKoH
u Ileproanyeckasi cucrema
XHMHYEeCKHX 3JIeMEHTOB

J. U. Menpene-esa. CTpoenue
aroma (7 1)

IepBble MOMBITKH KIaCCU(BHUKAIIMNA XUMHUIECKUX 3JIEMEHTOB.
IMonsiTue 0 Tpynmax CXOAHBIX JIEMEHTOB (IIEIOYHBIE U
IIEI0YHO3EMEIBHBIE METAILBI, TAJIOT€HbI, HHEPTHBIE I'a3bl).
*DNIeMEHTHI, KOTOpbIe 00pa3yroT

amdoTepHbIe OKCHBI U THIPOKCHUIBL.*

[Meprommueckuii 3axon u [lepronu-yeckas cucreMa XMMHYECKAX
anemenToB JI. Y1. Menaeneesa. Ilepuozsl, rpynnsl, DOATPYIIIBL.
®duznyecknii CMBICT HOPSAKOBOTO HOMEpa JIeMeHTa, HOMEpPOB
MIEpHOJIa U TPYTIIBL

Crpoenue aroMoB. CocTaB aTOMHBIX siziep. *M30TOmbL* DneKTpOoHbL.
CTpoeHue 31eKTPOHHBIX 0007104eK aTOMOB NEepBBIX 20 XUMUYECKUX
aneMmeHToB [lepuoanueckoii cucremsl 1. 1. Menneneesa.
XapakTepUCTHKa XMMIYECKOTO 3JIEMEHTa 110 €ro HOJIOKEHHIO B
[lepuonnueckoii cucreme /1. 1. Menneneesa.

*3aKOHOMEPHOCTH H3MEHEHUsSI CBOICTB JIEMEHTOB MaJbIX IEPHOI0B
U TJIaBHBIX HOATPYIIIT B 3aBUCHMOCTH OT aTOMHOTO (TIOPSIAKOBOIO)
HOMepa.™*

*3nauenue [lepuoamueckoro 3akoHa u Ileproandeckoit CHCTEMBI
XMMHYECKHX JIEMEHTOB IS Pa3BUTHUSI HAYKH U IMPAKTUKH.
. U. MenneneeB — y4€HbI, IeIaror u rpaykIaHuH. *

JdeMoncTpauuu

Kopotkoneproanas u amuaHONIepuonaHas Gopmsl [lepuonnaeckoit
CHCTEMBI XUMHUECKHX AeMeHTOB [. V1. Menneneena.
O3HakoMIIeHHE ¢ 00pa3liaMi METAJUIOB i HEMETAIJIOB.

JlabopaTopHble U MPaKTHYECKHE PAadOTHI

JlaGopaTopHblIit OMBIT:

B3auMmoseiicTBre THAPOKCHIA IIMHKA C PACTBOPAMH KUCIIOT U
menouei
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PackpbIBaTh CMBICT HEPUOJUIECKOTO 3aKOHA MO PYKOBOACTBOM II€arora.

Ilonnmarts cyuiecTBOBaHHE EPUOAMYECKON 3aBUCUMOCTH CBOMCTB XUMHUUECKHUX
3JIEMEHTOB (UI3MEHEHUE PAINYCOB aTOMOB U 3JIEKTPOOTPHUIATETBHOCTH) U UX
COEIMHEHHUH OT MOJI0XKEHHS B IEPUOUIECKON CHCTEME U CTPOSHHUS aTOMa C
HCIIOb30BaHUEM CXeM H TaOJIHII.

YcraHaBIUBATh CBSI3b MEXY IOJIOKEHUEM JIEMEHTA B IEPUOAUIECKON cUCTEME U
CTPOSHUEM €0 aToMa (COCTaB M 3apsi 1pa, 00IIee YHCIIO 3JIEKTPOHOB H
pacmpeseseHre X M0 IeKTPOHHBIM CJI0SIM) 10 00pasiy.

IIporHo3upoBathk XapakTep U3MEHEHHS CBOMCTB JIEMEHTOB U UX COSAUHEHUI 110
rpynnam u nepuojam Ilepuoandeckoil cHCTEMBI ¢ TOMOIIBIO TIE1Arora.
XapakTepu30BaTh XUMHUUECKUE SJIEMEHTHI IEPBBIX TPEX MEPUOOB, KAIHS, KaTbIHs
1o ux nosoxenuto B Ilepnonnyeckoit cucreme /. 1. Menneneesa.

CietoBaTh IIpaBuIIaM 0€30MacHOM paboTHl B 1a00PATOPHH IIPH HCIIOJIL30BAaHUH
XUMHYECKOH IOCy Il M 000pyIOBaHMS 110]] KOHTPOJIEM Iejarora.

BricTpanBath pa3BEpHYTHIE TUCEMEHHBIE H YCTHBIE OTBETHI C OMTOPOH Ha HH()OPMALIUIO
13 yueOHHKA U CIIPABOYHBIX MAaTEPHANIOB, IPAMOTHO HCIIOIb30BaTh N3yIEHHBIN
MOHSATHUHHBIH anmapar Kypca XUMHH [I0CIIe CTPYKTYPHPOBAHUS MaTepHaia ¢
HCIIOB30BaHUEM KIIHIIE.

Vcrionp30Bath MpH BEIOTHEHUH YI€OHBIX 3aJaHUH TEKCTHI ydeOHMKa MOCIe
CTPYKTYpHPOBaHUS MaTepHaia, crpaBoyHbie MaTepuais! (Ileproaudeckyto cucremMy
XUMHIecKuX 3nemMeHToB J. Y. Menneneepa, TabIuily pacTBOPUMOCTH KHCIIOT,
OCHOBAHUIA U COJICH B BOJIC, SJICKTPOXUMHUYUCCKHUN PsIJT HATIPSHKCHHIA METAIIIIOB).

Vcrionp30BaTh MpY BEIOTHEHUH YI€OHBIX 3aJaHUH U B IIPOLIECCE HCCIEN0BATEIbCKON
JeATeIbHOCTH HAyIHO-TIOMYIAPHYIO JIUTEPATypy XMMHUYECKOTO COJIepPKaHus,
CIIpaBOYHbIE MaTepUab, pecypcsl VIHTepHeTa 1Mo pyKOBOJCTBOM IIelarora



Tema 9. XumMuyeckasi CBSI3b.
OKHCINTENbHO-
BOCCTAHOBHMTE/IbHbIE PEAKIINU

(84)

9 KJIACC

*DNIEeKTPOOTPUIIATENILHOCTE* AaTOMOB XUMHYECKHUX 3JIEMEHTOB.
Xumuueckast cBA3b (HOHHAs, KOBAJICHTHAS TIOJISIPHAS M KOBAJICHTHAS
HETIOJISIPHA).

CTeneHp OKUCICHHUS.

OxucmuTenpHO-BoccTaHoBUTENIBHBIC peakinuu (OBP). [Ipomecch
OKHCJICHUS 1 BOCCTaHOBJICHUS. OKHCIIUTEN U BOCCTAHOBHUTEIIH.

JemoHcTpanuu
OKHCITHTENIBEHO-BOCCTAHOBHUTEIIBHEIC peaKnu: rop€Hue, peakunu
Ppas3IoKEHUs, COCTUHECHUS

(2 g4 B HEnmemto0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTh CMBICIT U3Y4aeMbIX IIOHATHI 110/ PyKOBOJCTBOM II€Jarora.

OnpenensaTb BUA XMMHYECKOH CBA3M B COCIMHEHHUH C UCIIOJIB30BAHUEM CXEM.

OrnpenensTh CTeNeHb OKUCICHUS XUMHYECKOTO 3JIEMEHTa 10 (opMyJIe ero
COCJIMHEHHUS C UCIIOJIB30BAHUEM aITOPUTMA.

OmpenensiTs eMeHT (BEIeCTBO) — OKUCIIHTENb U HJIEMEHT (BEIECTBO) —
BOCCTAHOBHTEIIb.

OOBSACHATH CYIIHOCTH ITPOIIECCOB OKUCIICHUS U BOCCTAaHOBIICHUSL.

CoCTaBIATH AIEKTPOHHBIHA OaNaHC ¢ yIETOM YHCIIa OTAAHHBIX M IPUHATHIX
JJIEKTPOHOB.

CocTaBiiTh ypaBHEHHE OKHUCIHTEIBHO-BOCCTAHOBUTEIILHOM PEAKIMHU MO aITOPUTMY
pa3bopa OKHCIUTEIEHO-BOCCTAHOBUTENBHON PEaKLIUH.

Vcnonb30BaTh NP BHIIOJHEHUH YUeOHBIX 3a1aHNH TEKCTHI y4eOHHKa MOCiIe

CTPYKTYpPHPOBaHHS MaTepHalla, CIPABOYHBIC MaTEPUAIIBI (TIEPUOTUIECKYIO CUCTEMY
XUMHUYeCKuX 3neMeHToB [I. Y. MenneneeBa, Tabauily paCTBOPUMOCTH KHUCIIOT,
OCHOBAaHHIA ¥ COJICH B BOJIC, SJICKTPOXUMHUCCKHUI PsiJl HAPSHKCHUN METAILIOB).

IIpumepHbIe TEMBI,
pacKpbIBalOIIUe JAHHBIH
pa3aes nporpaMmsl,

M KOJIMY€eCTBO YaCOB,
OTBOMMOE HA UX H3YUeHHe

OcHoBHOE coaepkanue

OCHOBHbBIE BUIBI 1eATETLHOCTH
o0yyaroumxcs

Pa3znen 1. BemecTBo u xumuueckue peakuuu (17 1)
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IToBTOpEHUe U yriydJenue
3HAHUI OCHOBHBIX Pa3/lesIoB
Kypca 8 kiacca

(59)

[Iepuoauueckuii 3akoH. Ilepuonnyeckas cucteMa XMMHYECKUX
anemenToB JI. YI. MenzeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B
HU3MEHEHUH CBOMCTB XUMUYECKHX 3JIEMEHTOB IEPBBIX TPEX MEPHOIOB,
Kanusl, KaJIbLUusl U UX

COCJIMHEHUI B COOTBETCTBUU C MOJI0XKEHUEM DJIEMEHTOB B
NEepUOJMYECKOI CUCTEME U CTPOCHUEM UX aTOMOB.

Krnaccnduxarys 1 HOMEHKIIaTypa HEOPTaHNIECKUX BELIECTB
(MexyHa-poHas ¥ TPUBHAIbHAS ). X UMUYECKHE CBOMCTBA BELIECTB,
OTHOCSIIIIMXCS K PA3IUYHBIM KJIaccaM HEOPTaHUUECKUX COEUHEHUH, UX
TEHETHUECKas! CBSI3b HEOPTaHUIECKHX BEIECTB.

CrpoeHue BelecTBa: BUIbI XUMHUECKON CBSA3U U THUIIBI
KPHUCTAININYECKUX PEIETOK. *3aBHCUMOCTD CBOIMCTB BEIIECTB OT HX
CTPOCHUS. ™

JemoHcTpanuu

1. Mopenu KpucTamIMyeckux pelméToK HeOPraHUIECKUX BEIECTB.

2. KopotkomnepronHas 1 AiMHHONEpHoHast GpopMbl [Teprommaeckoit
cucteMbl xuMuuecknx anemeHToB []. 1. Menneneena

XapakTepu30BaTh XUMHUYECKUE 3JIEMEHTHI MEPBBIX TPEX MEPUOIOB, KaHs U
KaJbLMs 110 UX NojoxkeHuto B [lepuoanueckoii cucreme . 1. Menneneesa ¢
OIOPOM Ha aNTrOPUTM.

KnaccupuiupoBaTh 1 Ha3bIBaTh HEOPraHUYECKHE BELIECTBA H3YUCHHBIX KJIACCOB C
OIIOpOif Ha cXeMy, TabJINIly PacCTBOPHUMOCTH.

OmnuceIBaTh 00IHE XMMIYECKHE CBOMCTBA BEIIECTB Pa3JIMIHbIX KIAaCCOB,
HMOATBEPKAATh CBOMCTBA IPUMEPAMU MOJICKYJIIPHBIX YPaBHEHUH XUMUUECKUX
peakuuii ¢ onopoi Ha cxemy.

OmnpenensaTh BUA XUMHUYECKON CBSI3M U THUI KPUCTAIIIMYECKOH PeIETKU BEIeCTBA
C OTIOpPOH Ha CXeMy.

IIporro3upoBath CBOHCTBA BELIECTB B 3aBUCHMOCTHU OT UX CTPOEHUS MOCIIE
IpeBapUTENBHOTO pa3bopa.

BeicTpanBath pa3BépHyThle IUCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha
nHpopMaIHIo U3 y4eOHHKA U CIIPABOYHBIX MAaTepPHAIOB, TPAMOTHO
HCII0JIb30BATh U3YUYEHHbIM NOHATUHHBIN annapar Kypca XUMHH.

Vcrionp30BaTh pY BEITIOIHEHUH YY€OHBIX 3aJaHUH U B IIpoIiecce
HCCIIeI0BATENbCKOHN JeATeIbHOCTH HayIHO-TIOIYISIPHYIO IUTEPATYpPy
XHMHYECKOTO COJEePKaHUs, CIIPaBOYHBIE MaTepHAIbl, pecypcsl IHTepHeTa mof
PYKOBOJCTBOM II€arora.

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH XUMHUYECKHUX
peakumii

(44)

Krnaccuguxarys XMMIUECKHX peaknuii 10 pa3IMYHbIM MpU3HaKaM (110
YHCITy ¥ COCTaBY YYacTBYIOIIHMX B PEAKIUH BELIECTB, *II0 TEITIOBOMY
a¢dexTy, 10 U3MEHEHHUIO CTENICHEeH OKUCICHHUS XUMUIECKHX JJIEMEHTOB,
Mo 00paTUMOCTH, MO YYAaCTHIO KaTaau3aropa).™

*DK30- ¥ SHAOTEPMHUUECKUE PEAKIUH, TEPMOXUMUIECKHE YPABHEHNUSI.
[TonsiTre o ckopocTH XMMHUYeCcKor peakuuu. [IoHsATHE 0 TOMOTE€HHBIX U
reTepOreHHbIX peaknusax. [lorsarue 00 oOpaTUMBIX

1 HEOOPaTHUMBIX XMUMUUECKUX peakuusx. [IoHATHe 0 XUMHUECKOM
paBHoOBecuy. DaKTOPHI, BIUSIONIME HA CKOPOCTh XUMHUIECKON PEakIvu 1
TIOJIO’KEHNE XUMUYECKOTO PaBHOBECHS. *
OKHCITUTEIEHO-BOCCTAHOBHUTEIILHBIE PEaKIMU (JIEKTPOHHBII OanaHc
OKHCIIUTENIFHO-BOCCTAHOBHTEIBHON PEAKITHN).

JemMoHCcTpanuu

1. 3aBHCHMOCTB CKOPOCTH XUMHYECKOH PEAKIHH OT Pa3THIHBIX
(axTOpoB.

2. BoszeiicTBue kaTamm3aTopa Ha CKOPOCTh XUMHUYECKOHM PEaKIIH.
3. Ilpumepsl HEOOPATHMBIX U OOPATUMBIX PEAKIIHH.

4. CmelieHre paBHOBECHS] XUMHUUECKOM PEaKIiy.

Bopruucjaenust
— KOJIMYECTBA BelllecTBa, 00bEMa U MaCChl pEareHTOB WM MPOAYKTOB
10 YPaBHEHHSAM XUMHYECKUX PEaKIUH

PackpbIBaTh CMBICIT U3y4aeMbIX HOHITHH 1 IPUMEHSTH 3TH MOHITHS IPU
OIKCAHUY CBOMCTB BEIIECTB U UX IPEBPAILCHUN.

KrnaccngunupoBats XUMHYECKHE PEAKIIUH IO Pa3IMYHBIM ITPHU3HAKAM.

YcraHaBIUBATh 3aBUCHMOCT CKOPOCTH XUMUYECKOH PEaKIUH OT Pa3IHIHBIX
(haKTOPOB 1OJ] PYKOBOACTBOM yIHTENIS.

[Iporro3upoBaTh BO3MOKHOCTH MPOTEKAHNS XMMHUIECKIX NTPEBPAICHUH B
Pa3IUYHBIX YCIOBHUSIX MOCIIE MPEABAPUTEILHON paboTHI.

Onpenenste OKUCIUTEIh U BOcCTaHOBUTEIL B OBP.

CocCTaBIIsATh NEKTPOHHBIH OallaHC peaKIyy.

IIpon3BOAUTH BEIMHCICHUS IO XUMHYECKUM YPaBHEHHSM I10 allTOPUTMY.

BricTpanBath pa3BépHyThIE IMCHbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha
HHPOPMAIHIO U3 YIeOHNKA U CIIPABOYHBIX MAaTEPHAIOB, TPAMOTHO
WCIOJIb30BaTh N3Y4YEHHBINA OHATUIHBIN anmapar Kypca XuMHUH 110ociie
MpeIBAPUTENHFHOTO CTPYKTYPUPOBAHHS MaTepHaa.

Vcrionp30BaTh MpH BEIMOTHEHUH YI€OHBIX 3aJaHUH U B IIpoIIecce

HCCIEA0BATENBCKON IEATEIBHOCTH HAYTHO-TIOMYIISIPHYIO JIUTEPATYpy
XMMHUUYECKOTI0 COEpKaHMUs, CIIPaBOYHbIE MaTepUallbl, pecypchl IHTepHeTa nocie
KOHCYJIBTAIMHU C [1€1arOTOM.
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Tema 2. DJIeKTPOIUTHYECKAS
aucconHanus. XuMu4ecKue
peakuuu B pacTBopax

(84)

Teopus 37EKTPONUTHIECKON TUCCOLUALUH. DIEKTPOIUTHI U
HE31eKTpoauThl. KaTHOHBI, aHHOHBL. *MeXaHn3M JHCCOIHAIIN
BEILECTB C PA3IMYHBIMHU BUAAMH XUMHYIECKOH cBsA3U. CTeneHb
nucconranuu.* CHIbHBIC U ClIa0ble SIEKTPOIUTHL

Peaxuuu noHHOTO OOMEHa, YCIOBHS MX MPOTeKaHHs. VoHHbIe
YPpaBHEHHS peaKInii.

XuMuueckue CBOMCTBa KUCIOT, OCHOBAaHUH U COJIeH B CBETE
TIpEeICTaBICHUH 00 ANIEKTPONUTHYECKOH rucconuarmu. Cpeza pacTBopa.
[lonsTHE O TUApOIM3E CONEN.

KauecTBeHHBIE peaKLUH Ha KAaTHOHBI

Y aHUOHBI : XJIOPUJ-, OpoMua, HO3UI-, CyIb(daT-, KapOOHAT-, CHIIMKAT-
tdocdar- aHHOHBI, TUAPOKCUA-UOHBl KaTHOHBI AMMOHHS, MarHus,
KaJIbIHsl, ATIOMUHMS, XKejte3a 2+, 3+ | [IMHKa, IPUCYTCTBYIOLINE B
BOJHBIX PAacTBOpPAX..

JemoHcTpanuu

DJeKTpuyecKas POBOJIMMOCTD PACTBOPOB BEIIECTB; ABU)KCHNE HOHOB B
3NIEKTPUIECKOM I10JIE.

OMBITH, WIITIOCTPUPYIOLINE IPU3HAKY NTPOTEKAHUS PEAKINil HOHHOTO
obOMeHa.

OmBITHI 110 ONPEJIENICHHUIO CPE/Ibl B pacTBOpaX codeil (XJIopuaa HaTpus,
kapOOHaTa HATpHs, XJIOPUIA INHKA).

JlaGopaTopHble U IPaKTHYECKHE

padoThI

JlaGopaTopHblIit OMBIT:

Ne8Peakiuu HOHHOTO OOMEHa B PacTBOPAX 3JIEKTPOJIHUTOB: cybdaTa
meau(Il)

U ménouy, kapOoHaTa HATPHS U COJSTHOW KHUCIIOTHI, PEAKIINs
HEUTpaIu3aluy MEXy THIPOKCHIOM KalHs U COJSTHON KUCIIOTOM.
Ne9. KauecTBeHHble peaKLMn Ha MOHbI B pacTBOpe.

[IpakTuueckas padora:
Ne 1. Pemienue skcriepyMeHTaNIbHBIX 3a/1a4 110 TEME.

Borunciennst
— 10 YpaBHEHUSIM XUMUYECKHUX PEaKIuit

PackpbIBaTh CMBICT H3y4aeMbIX HOHSITHH, a TAKXKE CMBICT TEOPHU
3JIEKTPOJIMTHUECKOM TUCCOLMALIMU C OTIOPOM Ha CXEMBI.

OOBACHATH IPUYHMHBI IIEKTPOIIPOBOA-

HOCTHU BOJIHBIX PACTBOPOB C IOMOIIBIO TIEAArora.

CocTaBIsATh ypaBHEHHS AUCCOLHUAINN KHUCIIOT, IIEN0Yel U COJIeH, OJTHBIE
U COKpAIIEHHBIC HOHHBIE YPaBHEHHSI XMMIUECKUX PEaKI[i HOHHOTO OOMeHa.

[TnannpoBaTh ¥ OCYIIECTBISAT Ha MPAKTUKE XUMHIECKHE SKCIIEPUMEHTEL,
MPOBOJUTH HAOIOACHNS, AENaTh BRIBOABI II0 pe3yIbTaTaM KCIIEpHIMEHTa IOCIe
MIpeaBapUTEILHON pabOTHIL.

CrnenoBaTh npaBuiiaM 0e30macHON paboTHI B 1a00OPAaTOPUHU MPH UCTIOIB30BAHUH
XUMHUYECKOH MOCYABl M 000pyJOBaHUS MOA KOHTPOJIEM TIeAarora.

ITpon3BOAUTH BEIYHCICHHUS IO XUMHYECKUM YPaBHEHHSM.

BricTpanBath pa3BépHyTHIE INCHMEHHBIC U YCTHBIE OTBETHI C OIIOPOH Ha
nHpopMaIHIo U3 y4eOHHKA U CIIPABOYHBIX MAaTEPHAIOB, TPAMOTHO
HCIIOJIb30BaTh N3yYEHHBII MOHATUIHBII anmapar Kypca XUMHH IIOCIIe
HpeIBapUTEIHHOIO CTPYKTYPHUPOBAHUS MaTepraa.

Vcnionp30BaTh MpH BEIMOIHEHUH YI€OHBIX 3aJaHUH U B IIpoIIecce
HCCIIeI0BATENbCKOHN JeATeIbHOCTH HayIHO-TIOIY SIPHYIO IUTEPATypy
XHMHYECKOTO COJIepKaHuUs, CIIPaBOYHBIC MaTepHaIbl, pecypcsl IHTepHeTa mocne
KOHCYJIBTAINN C TI€AarOTOM.

Pa3nen 2. Hemerasuisl 1 X coenmHeHus (24 1)
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Tema 3. O0mas
XapaKTepHCTHKA XHMHYEeCKHX
3jeMenToB VIIA-rpynnsi.
I'anorenst

(49

O0m1as XapakTepUCTUKa ranoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB
9TUX 3JEMEHTOB, XapaKTepHBIE AJISI HUX CTENeHH OKucieHus. CTpoeHue
u (pU3HYECKUe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOreHOB. XUMHUYECKHE
CBOWCTBA Ha MpuUMepe xJopa (B3aUMOJICHCTBHIE C METaJUIAMH,
HeMeTaJIaMu (BOJOPOJIOM M KHCIOPOIOM), *esiouaMu™).
Xnoposogopon. CosiHasi KUCIIOTa, XMMUYECKHE CBOUCTBA,
*nonydenue™, npuMenenne. KauecTBeHHbIE peakIUy Ha rajoreHHI-
HoHBL. *]leficTBHE XJIOpa U XJIOPOBOJOPO/Ia Ha OPraHM3M YelloBeKa. ™
Bakneimue Xn0pupl U X HAXOKIEHUE B IPUPOJIE.

JdeMoncTpauuu
Buneomarepuansl: raoreHsl U UX COSTUHEHUSL.
O06pas1pl XJIOPHIOB.

JlaGopaTopHble M MpaKTHYECKHE PAGOTHI
JlaGopaTopHsblii OTBIT:

Pacnio3znaBanue XJI0pua-uOHOB.

[pakTnueckas pabora:

Ne 2. TTonmy4yeHue COSTHON KUCIIOTHI, U3YyYeHHE €€ CBOMCTB.

Borunciaennst
10 YpaBHEHUSIM XUMHUECKUX PEAKIHH.

OOBACHATH 00IIIE 3aKOHOMEPHOCTH B I3MEHEHHH CBOWCTB HEMETAIUIOB U HX
COEIMHEHMH B IIpeeax MajbIX IEPUOIOB U MNIaBHbIX noArpynn Ilepuoauueckoit
CHCTEMbI XMMHYECKUX 3JIEMEHTOB C yIETOM CTPOEHHUS UX aTOMOB C
HCIOJIb30BAaHUEM CXEMBL.

XapaxTepu30BaTh GpU3NIECKEe U XUMHIECKHE CBOMCTBA IPOCTHIX BELIECTB
TaJoreHoB (Ha MpUMepe XJIOPa) U CIOKHBIX BEIeCTB (XJIOPOBOAOPOA, XJIOPHAA
HATpUs), CHOCOOBI MX MONyYeHHs, TPUMEHEHHE U 3HaYeHHe B IPUPO/IE U )KU3HH
YeJIoBeKa I10cyIe CTPYKTYPUPOBaHUS MaTepHaa.

OmnpenensTs raloOTeHUI-HOHBI B PACTBOPE C UCIONb30BaHUEM TaOIHILBI
"XapakTepHble PEaKLUN Ha aHHOHBI".

[TnaHupoBaTh U OCYIIECTBISITH HA MMPAKTUKE XMMUIECKUE SKCIIEPHMEHTE,
MPOBOAUTH HAOMIOAEHNUS, IETaTh BBIBOIBI TI0 Pe3yJIbTaTaM SKCIIEPUMEHTA TT0CIe
HpeBapUTEILHOH pabOTHL.

Tema 4. O0mas
XapaKTePHCTHKA XUMHYEeCKHX
anemenToB VIA-rpynnsi. Cepa
u eé coenmHenusn (5 1)

O0mas xapakTepucTrka ayieMeHToB VIA-rpynmsl. OcoOeHHOCTH
CTPOCHHMS AaTOMOB STHX JJIEMEHTOB, XapaKTEPHBIE ISl HUX CTETICHU
okucieHus. CTpoeHne 1 pU3NYECKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJia M CEPHI.

AnnorponHsie MOAUGHUKALNK KHCIOPO/a U cepbl. XUMHYECKHE
CBOICTBa cepbl. B3auMoelcTBIE ¢ HEMETalIaM1 - BOZOPOJIOM H
KHCJIOPOJIOM, METaJlIaMH, KOHIIEHTPHPOBAHHBIMH a30THOM U CEpHOU
kucnoramu. CepoBofopo, CTpoeHue, hU3HUecKue

OOBACHATH 00IIHEe 3aKOHOMEPHOCTH B I3MEHEHUHU CBOMCTB 371eMeHTOB VIA-
TPYIITEL H UX COCANHEHUH
¢ Y4€TOM CTPOCHHUS X aTOMOB C OIIOPOii Ha cxemy "VI3MeHEeHHUe paaiycoB B
noarpymmax".

XapakTepu3oBaTh pU3NIEeCKue
U XMMHYECKHe CBOMCTBA IIPOCTOTO BEIIECTBA CEPhI U €€ COeTMHEHNI
(cepoBOIOPO/Ia, OKCUIOB CEPbI, CEPHOM KUCIIOTHI, CYJIb(PATOB), CIOCOOBI MX
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1 XUMHUYECKHE CBOMCTBA (KUCIOTHBIC U BOCCTAHOBHUTEIbHBIC). OKCHIBI
cephl KaK MPeICTaBUTENN KHCIOTHBIX OKcuIoB. CepHast KUCIIOTa,
(u3uUecKe 1 XUMUYECKUE CBOWCTBA (00LIHe KaK MPeICTaBUTENs

KJ1acca KHCIIOT U *crienuduueckue™), npumererne. CepHuUCTast KUCIOTa.

*XUMUUECKHE PEeaKIIny, JISKaIIe B OCHOBE IPOMBIIUICHHOTO criocoba
TIOJTYYEeHUsI CEPHOM KHUCIIOTHI. ATNaparsl ¥ NPOTEKAIOIINe B HIX
IIporeccs (Ha IIpuMepe IPON3BOACTBA CEPHOI KUCIIOTHI). ™

Comn cepHOH KHCIIOTHI, KaUeCTBEHHAsI peaKIHs Ha CyIb(aT-HOH.
Haxosxnenue cepsl u e€ coequHeHni B mpupoze. *XuMudeckoe
3arpsI3HEHNE OKPYKaIoLIel Cpeabl COETHHEHUSIMU Cepbl (KUCIOTHBIE
TIOK/IM, 3arpsI3HEHHE BO3AyXa H BOJIOEMOB), CIOCOOBI €T0
MpeIoTBpaIleHHs. *

JdeMoncTpauuu

Komnekuun (Buneomarepuansl): cepa U €€ COeTUHEHHS.
OOyrinuBaHue caxapa HOA AeHCTBHEM KOHIIGHTPHPOBAHHON CepHON
KHCIIOTBHI.

JlaGopaTopHble M IpaKTHYECKUE PAGOTHI

JlaGopaTopHbIe OTBITHIL:

OO6HapyxeHHe CyJb(haT-HOHOB.

BsaumopeiicTBre pa30aBIeHHON CEPHOM KUCIOTHI C IMHKOM.
Boruuciaenus

TI0 YPaBHEHUSAM XUMIYIECKUX PeaKIuit

HOJIy4eHUs, IPUMEHEHHE U 3HAYCHHE B IIPUPOJE U KU3HU YEJIOBEKa C OIOPOii Ha
CXEeMY H IUIaH.

OrnpenensaTb HATMYKE CyIb(aT-HOHOB B PaCTBOPE.

OOBACHATH CYITHOCTB 3KOJIOTHUECKHUX MTPOOJIEM, CBA3aHHBIX C EpepadoTKON
COEIMHEHHUH CepHl IOCIIe CTPYKTYPHUPOBAaHHS MaTepHaa.

[TnaHUpOBAaTh M OCYIIECTBILTH Ha MPAKTUKE XUMHIECKUE SKCIIEPHIMEHTEL,
MPOBOUTE HAOIIOACHNS, JIeTIaTh BEIBOIBI II0 Pe3yJIbTaTaM SKCIIepHMEHTa.

CiretoBaTh IpaBmIIaM 0e301acHOM paboTHI B 1a00OPATOPHH TIPH HCIIOIB30BaHUH
XUMHYECKO TOCy bl U 000PYI0BaHUS MO PYKOBOACTBOM II€AArora.

ITpou3BOUTH BHIYMCICHHS 110 XMMUYECKUM YPaBHEHHSAM 110 alITOPUTMY.

Vcnonb30BaTh NPH BHIIOJIHEHUH YUeOHBIX 3aJaHUIl TEKCTHI y4eOHUKa,
cripaBouHble Matepuaisl (IlepuoanYecKyro CUCTEMY XMMHYECKUX JIEMEHTOB
J. 1. Menzeneesa, TabimIly pacCTBOPUMOCTH KUCJIOT, OCHOBAHUH U coJIeit
B BOJIE, DJICKTPOXHUMHUYECKUH Psil HAIIPSDKEHUH METaJLIOB).

Vcnons30BaTh NpY BEIIOJIHEHNH Y4eOHBIX 3aJaHHIT U B IIpoIiecce
HCCIIeJOBATENBCKON eSTEIbHOCTH HayYHO-TIOMYJSIPHYIO JIUTEPaTypy
XHMHYECKOTO COACPIKaHNUsI, CIIPAaBOYHbIEC MaTEepHaIbl, pecypchl FIHTepHeTa nocie
KOHCYJIBTALIMH C TIEaroroMm
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Tema S. O0mast
XapaKTepHCTHKA XHMHYEeCKHX
371eMeHTOB VA-rpynmnsl. A30T,
¢ocdop u ux coenHeHus

(79)

OO6m1as XxapakTepucTrka 3JeMeHToB VA-rpynisl. OcoOeHHOCTH
CTPOCHHMS aTOMOB 3THX JJIEMEHTOB, XapaKTEPHBIE U HUX CTCIICHU
OKHUCJICHUS.

A30T, pacnipocTpaHeHHe B IPUPOE, PU3MIECKUE U XUMHYECKHE
cBolictBa. Kpyrosoport a3ora B npupoze.

AMMUaK, ero gusnueckue 1 XMMHIECKHE CBOMCTBA, MOTyYeHUE 1
npumeHeHne. Cou aMMOHMS, HX (PM3NYECKHE U XMMUUECKUE CBOMCTBA,
npuMeHeHne. KauecTBeHHast peaknusi Ha HOHBI aMMOHHSI.

A30THas KHCIOTa, €€ pU3HYecKre 1 XMMUUECKHIE CBOHCTBa (00mIHe KaKk
NpeCTaBUTeNs Kilacca KUCIOT 1 *crienuduueckue®). *Asorucrast
KucoTa. Vcrons30BaHUe HUTPATOB U COJICH aMMOHHMS B Ka4ECTBE
MHUHEPAIBbHBIX YA0OpeHHA. *

XUMHUeCKOe 3arpsi3HeHNE OKPYKAIOIIeH cpe/bl COSANHEHUSMH a30Ta
(KHCIIOTHBIE TOXK/IH, 3arpsi3HEHHIE BO31yXa, IIOYBHI U BOJOEMOB).
docdop, *ammorponHsle Moaudukanuu pochopa*, uznueckue u
XUMUYECKUE CBOUCTBA.

Oxcun pocdopa(V) u pochopHnas kucinora, GuznvIecKue 1 XUMAIECKUE
CBOWCTBa, *noxydeHne.* *KagectBeHHas peakuus Ha Gpocdar-HoHBL*
*Wcnonp3oBanne GocdaroB B KAUECTBE MUHEPANBHBIX yAOOpeHUH. *
3arps3HeHne MPUPOJHBIX BOZOEMOB (ocdaramm.

JdeMoncTpauuu
Komnexkuun: gocdop u ux coenuHeHus.
B3aumojeiicTBre KOHLIEHTPUPOBAHHOM a30THON KUCIIOTHI C MEIbIO.

JlaGopaTopHble M IpaKTHYECKHE PAGOTHI

JlaGopaTopHbIC OTBITHI:

1. B3aumogeiicTBue cosnell aMMOHHUS C LIETOYbIO.

2. O3HaKoMIIeHHEe C 00pa3lamMu a30THBIX U (HOCHOPHBIX YI0OPESHHH.
IpakTnyeckas pabora:

Ne 10. ITonydeHne aMmmMuaka, H3y4€HHE €T0 CBOWCTB.

Borunciennst
110 YpaBHEHUSIM XUMHUYECKUX PEAKIIUI

OOBACHATH 00LIHEe 3aKOHOMEPHOCTH B I3MEHEHUHU CBOMCTB 3J1€MEHTOB V A-
TPYNIbI U UX COETUHEHUN C YIETOM CTPOEHUS UX aTOMOB.

XapakTepu30BaTh GU3NIECKUE M XUMHYECKHE CBOMCTBA MPOCTHIX BELECTB a30Ta U
(docdopa 1 ux coenuHeHunit (aMMHaKa, cojieli aMMOHUS, Q30THOH KHCIIOTHI,
HHUTpATOB, okcua Gpocdopa(V) u pocdopHoii kucioTH, Gocharos), crocoOb! NX
MOTy4YeHYs, IPUMEHEHUE ¥ 3HaYCHUE B IIPUPOJIE M KHU3HH YeI0BeKa C
HCIIOTb30BAHMEM CXEMEL.

OmpenensiTe HOHBI aMMOHHS U (OC(AT-HOHBI B PACTBOPE C HCHOIB30BAaHUEM
TabauLbl " XapaKkTepHble PEaKIUH HA KATHOHBI M aHHOHBI".

OOBACHATH CYIIHOCTB SKOJOTUUECKUX NMPOOIEM, CBA3aHHBIX C HAX0XKIEHHEM
coeMHEHUH a30Ta U Gocdopa B OKpyKarolei cpexae.

[InaHupoBaTh U OCYIIECTBIATH HA MPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
MPOBOJUTH HAOIOACHNS, AENATh BBIBOABI 10 Pe3yJIbTaTaM KCIIepH-MEHTA.
CiietoBaTh IIpaBuIIaM 0e30MacHO paboThl B 1a00PATOPHH NIPH HCIIOJIB30BaHUH

XUMHYECKOH IMOCyIbI M 000pyIOBaHHSI.

[Tpon3BoaUTH BEMUCICHNS 10 XUMHYECKUM YPaBHEHHSIM.

Hcnionp30Bath MpH BRIOTHEHNH YI€OHBIX 3aJaHUH TEKCTHI yIeOHUKa,
CIPaBOYHbIE MaTepUab (IEPUOIUIECKYIO CHCTEMY XUMHUYECKHX HJIEMEHTOB
. U. Menneneea, TabauIly paCTBOPUMOCTH KHUCIIOT, OCHOBAaHUH U COJICH B
BOJIE, YJICKTPOXHUMUYCCKUH PSIIT HAPSDHKCHUI METAIIIOB).

Vcrionp30BaTh pY BEITIOIHEHUH YI€OHBIX 3aJaHUH U B IIpoIiecce

HCCIEA0BATENBCKON EATEIBHOCTH HAYyTHO-TIOMYIISIPHYIO JTUTEPATYpy
XMMHYECKOTO COAEpKaHusI, CIIPaBOYHBIE MaTepHaIIbl, pecypcsl MIHTepHeTa mocie
KOHCYJIbTallUM C I1€JaroroM

Tema 6. O0mas xapakrepuc-
THKA XUMHYeCKHX 3JIEMEHTOB
IVA-rpynnel.

Yriepox U KpeMHMIA M MX

Yraepon, aioTporHble MOTU(UKAIMK TpaduT, anmMas.
B3aumoneiicTBue ¢ MeTaiaMy, HeMeTaulaMH, KOHIEHTPUPOBaHHBIMHU
a30THOM U CepHON KHCIOTaMu, paclipoCTpaHeHHe B IPUPOIE,
¢bu3nyecKre 1 XUMUUecKue cBoiictBa. AncopOuus. Kpyrosopor

OOBACHATH 00IIHEe 3aKOHOMEPHOCTH B MI3MEHEHUH CBOMCTB 371eMeHTOB [V A-
TPYIIIBI U UX COSTUHEHNUI ¢ YUETOM CTPOCHHS UX aTOMOB.

XapaxTepu30BaTh (pU3NUECKUE U XUMUIECKHE CBOWCTBA MTPOCTHIX BEIIECTB
yriaepoaa ¥ KpEMHUS U UX COeTMHEHUH (OKCHIOB yIJIepo/a, YTOJIbHOM KUCIIOTHL,
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COCIUHECHUSA

(84)

yriepoja B NpUpo/JIe.
Oxcuppl yriaepoaa, ux Gu3n4eckue 1 XUMHYEeCKHe CBOWCTBA, HX
JieliCTBHE Ha KMBBIE OPIaHU3MBI, IOTy4EeHHE ¥ IPUMEHEHHE.
*DKonorndeckue mpobdiaeMsl, cBI3aHHbIE ¢ OkcuaoM yriepoaa(I1V);
THIIOTE3a TII00aIbHOTO MOTEIUICHNS KJIMMaTa; HapHUKOBBIH addexT. >
VYronpHas KHCIOTa U €€ COJH, X (M3UIECKHEe M XMMUUECKUE CBOMCTBA,
NoJTydeHue 1 npruMeHeHne. KauectBeHHas peakiys Ha KapOOHaT-HOHBL.
*[lepBOHa4YaIbHBIE HOHATHS 00 OPraHUYECKNX BEIIECTBAX KaK O
COEIMHEHHMSX yriiepoia: 0COOEHHOCTH cocTaBa U cTpoeHus. [ToHsaTHe o
OGMOJIOTMYECKH BaXKHBIX BEIIECTBAX: XKUPax, OeKax, yriaeBojax.
MatepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHNYECKUX
COeIMHEHHH. ™

*KpeMmuuii, ero ¢pu3ndeckre 1 XMMHYECKUE CBOICTBA (Ha mpUMepe
B3aHMOJICHCTBUS C METAJUIAMH M HEMETaJUIaMH ), TOJIyYeHUe U
MIPUMEHEHHE B JICKTPOHUKE. ™

*CoenuHeHUs KpeMHHUs B ipupoe. OOIue nmpeacTaBieHus 00 OKCHIIE
kpemHES(IV) 1 kpemHUEBO# KucnoTe. CHITMKATHL, HX UCIOIb30BaHHE B
OBITY, MEAULIUHE, TPOMBIIUICHHOCTH. BaxkHelIe CTpOUTENbHbIC
MaTepHaibl: KepaMuKa, CTEKJIO, IIEMEHT, OCTOH, JKeJIe300€TOH.
ITpo6nembl 6e30MacHOr0 UCTIONB30BAHHS CTPOUTEIBLHBIX MATEPHAIOB B
MOBCEIHEBHOM KU3HU. *

JdeMoncTpauuu

Mopen KpUCTaININIECKUX PEIIETOK amasa, rpaduTa, MOJIEKYIIbI
¢bymnepena.

AncopOuusi pacTBOPEHHBIX BEIECTB aKTHBUPOBAHHBIM YTIIEM.
[IpoTtusoras.

Bupeomarepuansl: cunuKaTHas IPOMBIIUICHHOCTb.

Mopenu MOJIEeKyJI OpraHUIEeCKUX BEIIECTB.

JlaGopaTopHble U MpaKTHYEeCKHE PAGOTHI

JlaGopatopHsblif OBIT:

KauecTBeHHast peakuust Ha KapOOHAT-NOH.

[pakTryeckue paboTHL:

Ne 11. ITomyueHue yriieKucIoro raza u U3y4eHue ero CBOMCTB.
KauecTBeHHast peakuys Ha KapOOHAT-NOH.

Ne 12. PemeHue sKcriepuMeHTaIbHBIX 3a/1a4 1Mo Teme «Hemeramibny.

Bopruucjaenust
[0 YPaBHEHUAM XUMHYECKUX PEaKLUH, €CIIM OUH U3 PEareHTOB JaH B
BH/JIE BOJHOTI'O PacTBOpPa C U3BECTHOM MaccoBoOil J1oJieil.

KapOOHATOB, OKCHJA KPEMHHUSI, KpDEMHHEBOW KUCIIOTHI, CUIIMKATOB), COCOOBI HX

MOTy4YeHUs, IPUMEHEHHE U 3HAYCHUE B IPUPOJIC U KU3HHU YEIOBEKa.
Omnpenensats kKapOOHAT- M CHITUKAT-

HOHBI B pacTBOpE.

OOBACHATH CYIIHOCTB SKOJOTUUECKUX NPOOIIEM, CBI3aHHBIX C HAXO0XKJICHHEM
YTIJIEKHCIIOTO Ta3a B OKpYXKaloIIeH cpene.

WnmocTpupoBaTh B3aMOCBSI3b HEOPraHHIECKHX COSIMHEHHH yriieposa u
OPTaHNYECKUX BEIIECTB I10]{ PYKOBOJICTBOM YUHUTEIIS.

[TnaHupoBaTh U OCYIIECTBIATH HA MPAKTHKE XUMUYECKUE IKCIICPUMEHTHI,
MPOBOAUTH HAOIOACHNUSI, IETIaTh BBIBOIBI T10 pe3yJibTaTaM dKCIIePUMEHTA TI0Cie
IpeIBapUTEIBLHON PaboThI.

CrnenoBaTh mpaBuiiaM 0e30macHON paboTHI B 1a00OPAaTOPUHU MPH UCTIOIB30BAHUH
XUMHYECKOH IMOCyIbI M 000pyIOBaHHSI.

Vcrionb30BaTh IpY BEITIOIHEHUH YY€OHBIX 3aJaHUH TEKCTHI y4eOHNKa,
crnpaBo4yHble MaTepuais! (IlepnoaudecKyro CHCTEMY XUMUYECKHX DJIEMEHTOB
J1. . Menneneea, TabaHIly paCTBOPUMOCTH KHUCIIOT, OCHOBAHUH U COJICH B
BO/JIC, IMEKTPOXUMUUECKHI PsII HAPSHKEHUH METAJIOB) TI0Ce KOHCYIBTAIUH C
[eJarOrOM.

Hcrosnp30Bath PH BRIMIOIHEHUH YIeOHBIX 3aJaHUIl U B IIpoIIecce
HCCIIEI0BATENbCKOMN e TeIbHOCTH HAYIHO- IOy SIPHYIO JIUTEPATYPy
XHMHYECKOTO COJIepIKaHusl, CIIPaBOYHBIE MaTepHalbl, pecypchl MIHTepHeTa moce
KOHCYJIBTAIUH C TI€arorom.

Pa3znen 3. Merasuisl u ux coexunenus (20 1)

Tema 7. O6mmue cBoiicTBa
METAJLIOB
(49

OO1mas XxapakTepucTHKa XHMHIECKHIX HIEMEHTOB — METa/LUIOB Ha
OCHOBaHUH HX MOJOeHus B [lepnoandeckoi cucreMe XUMUIECKHX
anemenToB JI. YI. MenzaeneeBa u crpoeHus aToMoB. CTpoeHHE METAJLIOB.
Merannnyeckas CBA3b U METAJUIMYECKasi KpUCTAIMYECKas peIléTKa.

PackpbIBaTh CMBICIT H3y4aeMBIX TOHATHIA U IPUMEHATH 3TH MOHATHA IPU
OTIMCAaHWH CBOWCTB BEUIECTB U MX IPEBPAILCHUN.

OOBICHATH 00IIEe 3aKOHOMEPHOCTH B M3MEHCHUH CBOMCTB 3JIEMEHTOB-METAJLIOB
U UX COGMHEHUH ¢ y4ETOM CTPOEHHS UX aTOMOB.
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DNEKTPOXUMHUUECKHUH P HANPsDKEHUH MeTaioB. Pusnueckue u
XMMHYECKHE CBOMCTBA MeTAIIOB. *O01mue cnoco0s! MoTy4eHus
MeTa/uioB. [IoHsATHE 0 KOPPO3UHU METAIIIOB U OCHOBHBIE CIIOCOOBI
3alMThl OT KOppo3uu. CIIiaBsl (CTallb, YyTYH, AIOPATIOMUHUMA, OpoH3a),
UX IIPUMEHEHUE B OBITY 1 NIPOMBIIIIIEHHOCTH. *

JemoncTpanuu

O3HaKOMIIEHHE ¢ 00pa3liaMi METAJUIOB U CIUIABOB, HX (PU3MICCKUMH
CBOICTBaMU.

Mopnenu KpUCTaNIMYECKUX PEeHIETOK METAJIOB.

Buneomarepuansl: KOppo3Hs METAILIOB.

JlaGopaTopHble M IPaKTHYECKUE PA0OTHI

JlaGopaTopHbIE OTIBITHL:

O3zHakoMIIeHHE ¢ 00pa3amMy CIIaBOB METAJLIOB.

3aBHCHMOCTh CKOPOCTH PEAKIIMU METaJlIa C KHCIOTON OT IPHPOIBI
MeTaia.

Boruunciennst
— I10 YpaBHEHUSIM XUMHUUECKUX PEaKIUi, €CJIM OJIUH U3 pearcHTOB
COJICPIKUT MPUMECH

XapakTepu30BaTh CTPOESHHE METAILIOB, 00IIUe (HH3UIECKHE U XUMUUECKUE
CBOWCTBA METAJLJIOB.

XapakTepu3oBaTh 001IHEe CIOCOOBI MOTYUYEHHSI METAIJIOB TIOCIIE
CTPYKTYPHPOBAaHUS MaTepHana.

CiretoBaTh IpaBmIIaM 06€301acHOH paboTHI B 1a00OPATOPHH TIPH HCIIOIB30BaHUH
XUMHYECKOH MOCyIbI M 000pyIOBaHHSI.

IIpon3BOaUTE BBIYUCIICHHS 10 XUMUYECKUM YPAaBHCHUSIM.

Vcrionp30BaTh MpH BEIIOIHEHUH YI€OHBIX 3alaHUH TEKCTHI yIeOHNKa,
crnpaBouHble MaTepuaisl (Ilepuoandeckyro cHCTEMY XUMUYECKHX SJIEMEHTOB
. U. MenneneeBa, TabauIly paCTBOPUMOCTH KHUCIIOT, OCHOBaHUH U CONEH B
BOJIE, YICKTPOXHUMUYECKUH PsIIl HAPSOHKCHUI METAIJIOB).

Hcnionb30BaTh MpH BEIMOIHEHNH YU€OHBIX 3aJaHUH U B IIpoliecce
HCCIIe/I0BAaTENbCKOM JIESITENbHOCTH HayYHO-IIOMYJIIPHYIO JINTEPATYPY
XUMUYECKOTO COJIepKaHUs, CIIpaBOYHbIE MaTepUalbl, pecypchl HTepHeTa nocie
IIPEJBAPUTEIILHON KOHCYJIBTallUH C IIeJaroroM

40




Tema 8. BaxkHeiilue MeTaJLIbI
M UX COeUHEHHS
(16 1)

Ilenounsle meramsl. [lonoxenue B Ilepuonnueckoit cucreme
xumuueckux ieMeHToB Jl. . MenzneneeBa, cTpoeHre aTOMOB.
Haxoxnenue B mpupoe.

duznyeckre 1 XMMHYECKHE CBOMCTBA (Ha IpUMepe HATPHUS U Kallus).
OKCHJTBI U THIPOKCHUIIBI HATPUS ¥ Kaus. [I[puMeHeHNe MIeT0THBIX
METAJJIOB U UX COCAMHCHHHU.

[lemoyHO3EeMENBHBIC METAILTHI MATHUH U KAJBIMNA, CTPOCHUE aTOMOB.
[Tonoxenue B [Teproauueckoii cucteme XumMudeckux aemeHToB . U.
MenpeneeBa. Haxoxxaenue B npupoje. Pu3ndeckue 1 XuMHUECKUe
cBOMCTBa. BaxkHelmye coeTMHEHUs KaJIbLusl (OKCHI, TUAPOKCHU, COJIN).
*)KEcTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHeHHs. ™

Amomunnit. [Tonoxenue B [leproandeckoii cucteMe XUMHIECKUX
anemenToB JI. Y. Menzeneesa, crpoenue aroma. Haxoxxaenue B
npupoze. Pusnueckre 1 XUMHUUCCKHE CBOMCTBA. AM(OTEpHBIC CBOMCTBA
OKCHJIa U TUAPOKCHUA.

2Keneso: cocras, cBoiicTBa u nonyuyenue. [lonoxxenue B [lepuonnyeckoit
cuctemMe XuMu4eckux snemeHToB Jl. . MenzaeneeBa, cTpoeHue aToma.
Haxoxnenue B npupone. duznueckue 1 XMMUYECKHE CBOMCTBA.
OKcubl, THAPOKCUABI U conu xene3a(ll)

u xene3a(Ill).

JdeMoncTpauuu

B3aumogeiictBue HaTpus ¢ BOAOM.

OkpalnivBaHue MIaMeHH HOHAMHU HATPUS U KaJIusl.
OkpalivBaHue miaMeHd HOHaMU KaJIbLIUs.
BsanmoeiicTBre OKCH/Ia KAJIBIHS C BOJOM.
Buneomarepuansl: TopeHuUe xKene3a B KUCIOPOJE U XJIOpe.

JlaGopaTopHble H MpaKTHYecKHe PadoThI
JlaGopaTopHbIe OTIBITHL:

O3zHakoMIIeHHE ¢ 00pa3laMy aTIOMUHHS U €T0 CIIIaBOB.
AmMboTepHBIE CBOICTBA THIPOKCHIA aTFOMUHHS.
KauecTBeHHbIE peaKIlMK Ha HOHBI JKeJe3a.
[pakTryeckue paboTHL:

Ne 13. Pemienue OKCHEPUMEHTAJIBHBIX 3a1a4 10 TEME «MeTasiy.

Borunciennst
10 YPaBHEHUSAM XUMUYECKUX PEaKIHH.

OOBACHATH 00IIHE 3aKOHOMEPHOCTH B I3MEHEHUHU CBONCTB 3IEMEHTOB-METAILIOB B
rpynnax 4 ux COEIUHEHUH C Y4ETOM CTPOEHUS UX aTOMOB.

XapakTepu30BaTh (PU3MUCCKHE M XUMUUECKHE CBOICTBA IIPOCTHIX BELIECTB
METaJIIOB ¥ MX COCAUHEHHH (OKCHIOB, THAPOKCHUIOB, COJIEH) C OTIOPOii Ha CXeMy,
CIIOCOOBI MX TTOTy4YeHHs, TIPUMEHEHHE ¥ 3HaYCHUE B IPUPOJIC M KM3HU YeTOBeKa.

Pacrio3HaBaTh ¢ ITOMOIIBIO KAYECTBEHHBIX PEAKIINI HOHBI METAJUIOB (MarHus,
KaJIBIIVS, QITFOMIHYS, [IMHKA, Jkernesa (2+), xkenesa (3+), meau (2+) ¢
HCIOJIb30BaHKHEeM TaOHIls! "X apakTepHble peakiuy Ha KAaTHOHBI'.

[TnaHupoBaTh U OCYIIECTBISITH HA MIPAKTUKE XMMUIECKUE SKCIIEPHMEHTE,
MPOBOAUTH HAOMIOAEHNUS, IETaTh BBIBOBI IO Pe3yJIbTaTaM SKCIIEPUMEHTA.

CremoBaTh paBuiaM 0e30MacHON padoOThI B 1a00PATOPHH MIPU UCTIOJIB30BAaHUHI
XUMUUECKOH OCY bl 1 000PYI0BaHMSI.

[Tpon3BOaUTH BEIMHCICHUS IO XUMIYECKUM yYPaBHEHHSIM.

BricTpanBath pa3BépHYTHIE INCHMEHHBIC U YCTHBIE OTBETHI C OIIOPOH Ha
nHpopMaIHIo U3 y4eOHHKA U CIIPABOYHBIX MAaTEPHAIOB, TPAMOTHO
HCIIOJIb30BaTh N3yUYEHHBIIN MOHATUIHBIN anmapar Kypca XUMHH.

Hcronp30BaTh IpH BHIIONHEHHN YUeOHBIX 3aJaHUH U B IPOLIECcCe
HCCIIeI0BATENbCKOHN JeATeIbHOCTH HayIHO-TIOIY SIPHYIO IUTEPATypy
XHMHYECKOTO COJIepKaHuUs, CIIPaBOYHBIC MaTepHaIbl, pecypcsl IHTepHeTa mocne
MpeIBapUTENbHON KOHCYIbTALUH C MIEaroroM

Pa3nen 4. Xumus u oxkpyskaomas ¢

pena (3 1)

Tema 9. BemiecTBa n
MaTepPHUAJIBbI B KU3HH YeT0BeKa

B9

*HoBsle MaTepuaibsl 1 TEXHOJIIOTHH. BemecTBa 1 MaTepraiisl B
TIOBCEJHEBHOM KMU3HM UeNIOBeKa. XUMHS U 310poBhe. bezomacHoe
HCTIONb30BAHNE BEIIECTB M XUMUIECKHUX PEaKIuil B OBITY.
[TpupoaHbIe HCTOYHHKH YIIIEBOLOPOROB (YTOJb, IPUPOIHEIN ras,

XapakTepu30BaTh POJIb XHMHUH B Pa3IMIHBIX chepax AesTeIbHOCTH JOAEH,
OCHOBHBIE BEIIECTBA X MaTE€PUAIIbl, IPUMEHSEMbIE B )KU3HU COBPEMEHHOTO
YeJI0BeKa.

OOBACHATH yCIIOBHS OE30ITACHOTO HCIOJIB30BaHMUS BEIIECTB U XHMHUYECKIX
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HeTh), MPOLYKTHI UX MepepabOTKH, UX POJIb B OBITY U peakuuii B ObITY.

MIPOMBIIIIEHHOCTH. AHanu3upoBaTh U KPUTUUECKU OIICHHBATh HH(GOPMALIUIO O BIUSHUU

OCHOBBI 3KOJIOTHYECKOH TPAMOTHOCTH. XUMHUYECKOE 3aTrpA3HEHNE MPOMBIIIEHHOCTH, CETBCKOTO X03HCTBA, TPAHCIIOPTA U . HA COCTOSTHUE
OKpY>karolelt cpebl (IpeAenbHO JOMyCTHMAast KOHIIEHTPaIHs OKpY>Karolie cpeibl.

Bemects — [1K). YMeTh 0Ka3bIBaTh NEPBYIO OMOIb IPU XUMUUECKHUX 05KOTaX M OTPABICHUSIX.
Ponp XxuMuy B pemieHNH SKOJIOTHYECKHX IpoodieM. ™ [TpuHNMaTh ygacTue B 00CYKISHUH IPOOIEM XUMHIECKOH 1 SKOJIOTHIECKOH

HAIIPaBJICHHOCTH, BBICKA3bIBaTh COOCTBEHHYIO O3UIHUIO IO IpodIeMe 1
mpeyIaraTb BO3MOXKHBIE ITyTH € peleHus C OTopoi Ha HHPOPMAIHIO U3
yueOHHKA U CIIPaBOYHBIE MaTepHalbl, pecypchl MHTepHeTa.

IIpu pazpaboTke pabodeil mporpaMMbl B TEMaTHUECKOM IUIAHUPOBAHWU TOJDKHBI OBITH YYTEHBI BO3MOXXHOCTH HCIIOJIB30BAHMS DIICKTPOHHBIX (IH(POBBIX) 00pa30BaTEIbHBIX
PECYpCOB, SBISIOMMXCS Y9eOHO-METOOUISCKIMH MaTepHanaMy (MyJIbTUMEAUHHBIC IPOTPaMMBl, SJICKTPOHHBIC YICOHUKH M 3aJaYHUKH, 3JICKTPOHHBIC OMOIMOTEKH, BUPTYalbHbIC
NabopaToOpHH, UTPOBBIE MPOrPaMMBI, KOJUICKIMH LHU(POBBIX 00pa30BaTEIBHBIX PECYPCOB), UCHONB3YEMBIMH Ui OOYYCHHS M BOCHHMTAHHS Pa3IMYHBIX TPYII IOJB30BaTelNeH,
NPENCTaBICHHBIMU B BJICKTPOHHOM (LM(POBOM) BUIE M pealM3yOIIMMHK Aunaktudeckue Bo3moxkHoctH UKT, comepikaHne KOTOPBIX COOTBETCTBYET 3aKOHOIATENBCTBY 00
00pa3oBaHNH.

2-ii BApMAHT
TEMATHYECKOE INTAHUPOBAHHUE

Bropoii BapuaHT NPUMEPHOTO0 TEMAaTUYECKOIO IUIAHWPOBAHUS MCHOJb3yeTcs, ecnu oOywaromuecs ¢ 3P momydaroT
oOpa3oBaHKE B OTAEIBHOM Kilacce. B TaHHOM BapuaHTe npejiaraercs:

- U3y4eHHe MaTepuaia KpyrmHbIMU OJI0KaMu;

- omepexaroriee 00y4eHue;

- BO3MOXKHOCTh TPHUMEHEHUS 3HAHWM B PA3UYHBIX YCIOBHUSAX (IIEPEHOC 3HAHWUW MO aHAJIOTUM OT OOIIMX CBOMCTB
Pa3TUYHBIX KJIACCOB BEIIECTB K OOMMM W CHEeNU(PUUYECKUM CBOHWCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIUYHMBAET JOJIO
CaMOCTOSTEIIbHOCTH O0YYAIOIINXCS MTPU U3YYCHUH HOBBIX TEM.

CoOmromaercst  JOTMKa  HM3YyYEHHMs]  BEHIECTB —  CBOMCTBA  BEIECTB  OMNPEACNAIOTCS  CTPOCHHEM  aTOMOB,
ANEKTPOOTPULIATENBHOCTBI0, XUMUUECKON CBSA3BIO M CTPYKTYpPOH BEIECTBA, B YACTHOCTH, TUIIOM KPUCTAJUIMYECKUX PEIIETOK.
(Tembl: cTpoeHME aToma, CTPOCHHE BEIECTBA, BAXXHEUINME MPEACTABUTENN IMPOCTHIX U CIOXKHBIX BEIIECTB, XUMHUUYECKHUE
peakIun).

N3meHeHue iaHupoBaHus 10 pa3ziesiaM U TEMaM COCTOMT B CIIEAYIOIIEM:
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- U3y4YCHUE OCHOBHBIX BOMPOCOB HEOPraHMYECKOW XMMUM OCYIIECTBIACTCS B § Kjacce, 0OJIbIlie BPEMEHU BBIJCISETCS HA
npuMeHeHue 3HaHuil B 9 kiacce. M3 9 kiacca B 8-i1 mepeHocsaTcsa TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX pPEaKiui',
"INeKTPOJUTHYECKAS JUCCOLMALINS. XUMUYECKUE PEAKIIMMU B pacTBOpax';

- TIepecTaHoBKa TeM, 9 kiacc: tema «Mertamibl»y nepen «Hemetanmnamuy, T.K. oOydatonuecs: ¢ 3[1P GombIie 3HaKOMBI C
METaJlJIaMU U JIETY€ XapaKTEPHU3YIOT UX 0 CBOMCTBAM U IPUMEHEHMUIO;

- TiepepacrpeiesieHle CoJiepKaHusl OAHUX TeM B Apyrue (packpblBaeTcs Ha KOHKPETHBIX MpUMEpax APYrux tem). Tema
"XuMHs M OKpy’Karolas cpena" pacKpblBae€TCs Ha KOHKPETHBIX IpUMeEpax B pazaenax "MeTtajuibl U MX COEIMHEHUs ',
"Hemertamnsl IV-VII rpynmn u ux coegunenus";

- oObenuHEHHE TeM (7aeT OoJibIlle BO3MOXKHOCTEM JIsi MCIOJIb30BAHHMS CPAaBHEHUSI — CXOACTBA M OTIWYUN; Tema
«Kucnopon» u tema «Bonopon»);

- BblIesieHue OTAenbHBIX TeM (Tema «llepBoHauanbHble TOHATHUS 00 OpPraHUYECKUX BelIecTBax»). BrijeneHue B
OTJIETbHYIO TEMY, B KadecTBe "OyKBaps MO OPraHMYECKON XMMHUHU'", JAE€T BO3MOXKHOCTb YIUIYOJISITh NOHATHSA: ONpENETICHUS,
KJ1accu(puKanus, OCHOBaHUS I KiIacCU(PUKaUK, HOMEHKIIATypa, 00IL1e CBOMCTBA BEIECTB, CTPYKTYypa BEUIECTBA, COCTABICHHE
dbopmyn no obrieit ¢popMyie U Mo Ha3BaHWIO, Ha3bIBaHUE BellecTBa Mo ¢opmyse. B aTom ciiydae nmporpaMMHbBIA MaTtepuant U3
xapaktepuctuku VA moarpymnmbsl MOKHO JJOHECTH HE (PparMEHTOM KapTHUHBI «OPTaHUYECKUE BEIIECTBa», a KaK 4acTh IIEJIOTO.
Mosxet ObITh BhIzieTieHa Tema «[IpakThkym» B KOHIIE IEPBOTO U BTOPOTO I'OI0B O0YUYEHUSI.

TemaTHuyeckoe NVIAHUPOBAHUE

8 KIIACC Bcero: 136 yac (2 u/nen, 2 roga o0yueHus)

Tewmbl KonnuecTtBo yacoB B Tom uuncne Ha3zBanwus pabot
Ha KOHTPOJIbHBIE Ha MpaKTUYECKUe
paboTBhI paboThI
Paznen «[lepBoHavambHBIE XUMHUECKHE TOHATHS», 149

1. Xwumns — BaxkHas 007IaCTb 4 1 2 IMpakTrnaeckas paborta Nel « JlabopaTopHOEe 000pyHOBaHIE H TIPHEMBI

€CTECTBO3HAHUS U MPAKTUIECKOM oOpareHus ¢ HUM»

JIeSITeTIbHOCTH YeJIOBEeKa. [Tpaktiueckas padora Ne2 «OuncTka 3arpsi3HEHHOW MOBapeHHOU con"
2. BemiecTBa 1 XUMHYECKHE PEAKIINH. 7 - 1 [MpakTryeckas padota Ne3 «I[Ipu3HaKH MPOTEKAHUS XMMHUYECKUX PEAKIIHii»
3. KonmdecTBeHHBIE OTHOIICHHS B 3 1 - Konrponshas padora Nel «IlepBoHavansHble XUMUYECKHE TTOHSATHS, XUMUIECKHE

XHMHHA (OpMYIIBI ¥ ypaBHEHUSD» 3aTrPSI3HEHHON ITOBAPEHHON COIIM»
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I

Paznen «Ilepuoanyeckuiil 3aK0H U epuouueckas cucreMa xumuueckux aneMenToB JI.W. MenneneeBa. Ctpoenue aromMa. Xumudeckas cBs3b. OKUCIUTEIbHO-BOCCTAHOBHTENbHBIE peakuuny, 154

4.  Crpoenue aToma 7 1 - Kontponbshas pabora Ne2 «Ileproandeckasi cucreMa XUMHYECKUX 3JIEMEHTOB

[lepuoanueckuil 3akoH 1 J .. Menneneesa. CTpoeHHe aToMay

MIepHOIIIECcKas CHCTEMa XUMHIECKHX

anemenToB J[.. MenpeneeBa

5.CtpoeHue BemecTB. XUMUYECKast 8 1 - Kontponbshas padora Ne3 «XumMudeckast CBI3b»

CBSI3b.

OKHCIUTENbHO-BOCCTAHOBUTEbHbIE

peakiuu

Paznen «Baxuelume npecTaBUTEIN HEOPTaHUYECKUX BEIECTBY, 354

6. Kucnopoa. Bogopon. 14 1 2 [IpakTrueckas paborta Ne4 «IlorydeHne KHCIOpOAa M H3YUEHHUE €TO CBOMCTB»
IIpaktudeckas pabora Ne5 «[lonydeHre BOAOpOia M U3yYCHUE €TO CBOMCTBY
Kontponbshas pabora Ned4 «Kucnopon. Bomopom»

7. Bona. PactBopsl. 5 - 1 [Ipakrudaeckas padora Ne6 «IIpurotoBieHne pacTBOPOB € ONMpeAEIeHHOH
MacCOBOH J10JIel paCTBOPEHHOT'O BEIIECTBAY»

8. Teopust SIEKTPOTUTHUECKOM 5 - -

JICCOIMAIINI

9. Baxkneiimme Kiaccel 11 1 1 Kontponphas pabora Ne5 «OcHOBHBIE KITacChl HEOPTAaHMUYECKUX COCTMHEHHN

HEOPraHWYECKUX COEAMHEHUN [Ipaktudaeckas padora Ne7 «PemeHne 3cKCIepUMEHTANBHBIX 3aa4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKHUX COCTHHEHUID)

Paznen «BeniecTBo 1 XUMHYECKUE peakuumy, 44

10. OcHOBHBIE 32aKOHOMEPHOCTH 4 - -

XUMUYCCKUX peaKL[Plﬁ

9 KJIACC

Tembr

KonnuecTBo yacos

B Tom uucne

Ha KOHTPOJIbHbIE

paboThI

Ha NPaKTUYCCKUE

paboTh

Hasganus padot

Paznen «IloBTOpeHue u yrayOieHne 3HaHIH OCHOBHBIX Pa3leNioB Kypca 8 kiacca «BemniecTBo U XUMHAYeCKHe peakuum, 10a

[MoBTOpeHne n yrirybneHne 3HaHUH 10 1 2 IMpaxTnaeckas pabota Ne 8 «Peakuny HOHHOTO 0OMeHa»

OCHOBHBIX pa3/IeNoB Kypca § Kiiacca [MpakTuyeckas padota Ne9 «KauecTBeHHbIE peakIlui B paCTBOPE»
KonTtpossHas paboTta Ne 6 «IJeKTpOIUTHYECKAs AUCCOIHAITHSY

Pasnen «MeTauibl M UX COSIUHCHUS», 2049

1. OOmue cBOICTBA METAIIIIOB 4 - -

2.Mertanisl ¥ UX COEAUHEHUS 16 1 1 [pakriueckas padota Nel3 «PemreHne 3KkcriepUMEHTATBHBIX 33124 [0 TEMe

«MeTautbl ¥ UX COCTUHCHUS
KonTtponbshas padora Ne® «MeTtauibny
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Paznen «Hemeramnsl IV-VII rpynn u ux coenunenus», 244

3.00mas xapaKTepuCTHKa 4 - -
xumudeckux 3meMentoB Vila
rpymmsl. ['ajgoreHsl.

4.001mas xapaKTepucTHKa 5 - -
XUMHYECKUX d1eMeHTOB Vla
rpymmbsl. Cepa ¥ ee COCTMHCHHUS.

5.00m1as XxapakTepucTUKa 7 - 1 [paktnueckas padota Nel0 «[loxyueHne aMMuaka u U3y4eHHE €T0 CBOWCTBY
XUMHYECKHX 3JIEMEHTOB Va
rpymmnsl. A3ort, hocdop 1 ux
COEMHEHHUSI.

6.001mast xapaKTepuCTHKa 8 1 2 IMpaxTnyaeckas pabota Nell «[loydeHue yriieKHCIoro ra3a H H3ydeHHe ero CBOHCTB)
XUMHYECKHX dyieMeHToB |Va IMpaxTnueckas pabota Nel2 «Pemenne SKCiepuMEeHTaIBHBIX 33134 [0 TeMe

rpyHnsl. YTiaepos, KpeMHHH U UX «Hemetamnst IV-VII rpynmn 1 ux coenuHeHnI»»

COEIMHEHMS. KontponpHas pabora Ne7 «HemeTamisi»

Paznen «[lepBoHayaspHbIe XMMUYECKHE TOHATHS 00 OPraHHYECKHX BeMecTBax», 104

7. IlepBoHayaIbHBIE XUMHUECKUE 10 - -
MOHATHSI 00 OPraHUIECKUX
BEILECTBAX

Paznen «O600menne Matepuana mo Kypey «Heopranuueckast XuMusi», 44

13. Xumus 1 oKpyx)aromas cpeaa. 1 - -

14. O6GobuIeHre MaTepuaa 1o 3 1 - KonTponbsHas pabora Ne9 «rorosas pabora 3a Kypc HEOPraHHIECKOH XUMHI)
Kypcy «Heopranudeckass XUMHsI»

Bcero 136 u
8 KJIACC

(2 4 B HEHEMIO, BCETo 68 u)

IIpumepHbIe TEMBI,
pacKpbIBalOIIUe JAHHBIH
pa3aes nporpaMmmsl, OcHOBHOe coiep:kaHne

U KOJIMYeCTBO YacoB,
OTBOHMOE HA UX H3YUYeHHe

OcHOBHBIC BU/IBI 1eATEIbHOCTH
00y4arouxcs

Pasnen 1.Ilepponavanbuble XuMuvecKue nmousTus (14 1)
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Tema 1. Xumuss — BakHasi
00J1aCTh €CTECTBO3HAHUS H
MPAKTHYECKOIl 1esITeIbHOCTH
Yel0BeKa

(4

*Xumust B cucteMe Hayk. PoJib XUMHU B )KU3HU YeEIOBEKa. ™
Tena u BemecTBa. du3nueckue cBoicTBa BeulecTB. [IpaBuna
Oe3omacHOrO OOpalieHus ¢ BemecTBaMH U J1a0OpaTOPHBIM

obopynoBanueMm. YwmcThie BemectBa U cMmecH. CrocoObI

paznmeneHus cmeceil. *IloHATHe O Merogax NO3HAaHUI B
XUMHUH.*

JlemoHCcTpanuu

1. JlaGoparopHOe 000pyROBaHHE.

2. Paznuanble BUBI XUMIYecKkol ocyasl. 3. OOpa3uel
BELIECTB.

4. CriocoOsI pazfeneHus cMecelt (hunpTpoBaHue,
BBINTAPUBAHKE, TUCTIIULILUA, XpoMarorpadus).
JlaGopaTopHble H NPaKTHYECKHE PAdOTHI

JlaGopaTopHBIC OTBITHI:

Ormmcanne (GU3NYECKHX CBOICTB BEIIECTB.

Paznenenne cMecH ¢ MOMOIIBIO MarHATA.

IIpakTrueckue pabOTHL:

Ne 1. JIaboparopHoe 000pyIOBaHUE U IPUEMBI OOPAIICHHS C
HHUM

Ne 2. Ouncrka 3arps3HEHHON OBAPEHHON COJIN

PackpbIBaTh CMBICI U3y4aeMBbIX MOHATHUH ¢ IOMOIIBIO I1E€1arora.

PackpbIBaTh posib XMMUM B IIPUPOJIE U )KU3HU YEIIOBEKA, €€ CBA3b C IPYTUMU HAyKaMH.

Pa3nmiuath 4ucThIE BeleCTBA U CMECH; OHOPOJHBIC U HEOJHOPOIHBIE CMECH;

Paznuuaths Gusnuecknue U XUMHYECKHE SIBICHHUS C OTIOPOI Ha OMPEeIENeHNs.

Onpenenars MPU3HAKKA XUMHUYECKUX PEAKIUI U YCIOBHS UX MPOTEKAHUS.

CreoBaTh IpaBUIaM MOJIB30BaHUS XMMHUYECKOU MTOCY0H U 7a00paTOpHBIM 000pyIOBaHHUEM, a TAKKE
IpaBHIaM O0pAIEHHUsI ¢ XUMUYECKIMH BEILle-CTBAMU B COOTBETCTBUH C HHCTPYKIHAMH IO
BBITIOJTHEHHUIO IPAaKTUUECKUX paboT I10]] KOHTPOJIEM Iejarora.

[TnannpoBaTh ¥ NPOBOJUTH XUMHUYECKUH 3KCIEPHMEHT I10 H3YUCHHUIO U OTIMCAHUIO (PH3NIECKHX
CBOICTB BEIECTB, CIIOCOOOB pa3JieIeHHs] CMeceil BEIEeCTB MO PYKOBOACTBOM IIefarora ¢
o0CyKIeHneM IIaHa paboTHL.

Hcnionb30BaTh MpH BEIMOIHEHNH y4e0-HbIX 3a1aHUI U B IPOLIECCE UCCIIEN0BATENbCKOM NS TeTbHOCTH
HAYYHO-IIOMYISIPHYIO JIUTEPATYPy XUMHIECKOTO COIEPKAHHS, CIPAaBOYHBIC MaTEPHAIIBI, PECYPCHI
HuTepHeTa o pyKOBOACTBOM IEIarora.

BricTpanBath pa3BEépHyThIE MICHMEHHBIE U YCTHBIE OTBETHI C OIOPOH HA HH(OPMAIHIO U3 yIeOHUKA U
CIPaBOYHBIX MaTepHAaJIOB, IPaMOTHO MCIOJIb30BaTh U3yUCHHBIN MOHATUHHBIN anmapaT Kypca XUMUI

Tema 2. BemecTBa
M XUMHYeCKHEe peaKkiuu
(79)

ATOMBI M MOJIEKYJIb. XWUMHYECKHE DJIEMEHTBHI. 3HaKH
(CUMBOJIBI) XMMHYECKHX 3JIEMEHTOB. OTHOCHUTENIbHAS aTOMHAas
Macca. [Ipocteie W ClOXKHBIE  BellecTBa.  ATOMHO-
MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas ¢popmyna. BaleHTHOCTh aTOMOB XUMHYECCKUX
BEIIEeCTB. *

J0JIs1

JJICMECHTOB. *3aK0H IOCTOAHCTBA  COCTaBa

OTHOCHUTENbHAS MOJICKYJIdpHass Macca. Maccosas

XUMHYECCKOI'0 2JICMCHTA B COC/IUHCHUMU.

Duznveckue ¢W XUMUYECKHUE SBJICHUSA. XUMHYECKas

pe€akuusa u eé MpU3HaKU. YpaBHeHm{ XUMHUYCCKUX peakum‘?l.

3akoH COXpaHEHHsA MacChbl BEIIECTB Tumnbel  XUMHUECKHX

peakiuii (coeMHeHne, pa3iokKeHue, 3aMellieHne, OOMEH).
*M. B. JIoMOHOCOB — y4&HBIH-3HIMKIONETUCT. ™

JdeMoHcTpauun

Ouznueckue sBIeHUS (paCTUPAHUE caxapa B CTYIIKE, KUITCHHUE
Y KOHJICHCAIUS BOJIBI U T. 11.).

Xummdeckue siBIeHHs (TOPEHUE CBEUH, Pa3lIOKEHUE caxapa,
B3aUMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi,
pasnoxxenne runpokcuna meau(Il), B3anMoeiicTBIe kee3a ¢
cepoi, B3auMoeHcTBHIE xKene3a ¢ pactBopoM cosn meau(1l)).

[TpuMeHSTH eCTeCTBEHHO-HAYYHBIE METOIBI IO3HAHUS (B TOM YHCIIe HaOIIOIeHNE, MOICTUPOBAHHE,
SKCIIEPUMEHT) ¥ OCHOBHEIE OIIEPAIIMU MBICIUTEILHON ASSITEIbHOCTH (CpaBHEHHE, KIACCH(UKAIIHS)
JUTSL U3y4YEHHS BELIECTB M XUMHUYECKHX PEAKIMI C OMOpOl Ha alrOPUTM WM CXEMBL.

PackppIBaTh CMBICT H3y9aeMbIX TOHITHH 1 3aKOHOB 1 IPUMEHSTh 3TH HOHATHS TP ONICAaHUH
CBOMCTB BEIIECTB U MX MPEBPAILEHUH ¢ OTOPOIl Ha TUIaH U KIIIOYEBBIE CIIOBA.

Paznmmdats (usnueckne 1 XMMIIECKHe SIBICHHS, OOBSICHATD MX CYIIHOCTB C TOUKH 3PEHHS aTOMHO-
MOJIEKYJISIPHOTO YYeHHSI C OTIOPOi Ha OIPEeeTCHNS 1 CXEMBL.

Onpenensats MPU3HAKA XMMHYECKUX PEAKIHMH, YCIOBUS HX IPOTEKAHMSI.

OOBSICHATB CYIIHOCTb (PM3NYECKUX ¥ XUMHUYECKHX SIBICHHUH C TOUKH 3PEHHsI aTOMHO-MOJIEKYJIIPHOTO
YUYEHUS C HCTIOIb30BAaHUEM BHU3YyaIbHOM OMOPBL.

KrnaccuguupoBats XMMHYECKHE peakny (110 YHCIY M COCTaBY PEarupyroIiX U 00pa3yomuXxcst
BEIIECTB) C OTIOPOH Ha CXEMBI.

CocraBisath GopMyIibl OMHAPHBIX BEMIECTB MO BAJICHTHOCTH U OMPEAEIATH BAJICHTHOCTD 1O (hOpMyIam
BEIIECTB C ONIOPO HAa aJTOPUTM YUEOHBIX JEHCTBHIA.

PaccTaBaaTh K03 QUIHEHTH B ypaBHCHNSIX XUMIUECKUX PEAKIHH C ONMOPOH Ha alrOpUTM ydeOHBIX
JeHCTBUM.

CrietoBaTh NpaBHiIaM TOJIb30BaHUS XUMHYECKOH TOCYI0H U 1a00paTOpHBIM 000PYIOBAHHUEM, a TAKKE
IpaBujiaM 06pa[].[eHI/Iﬂ C BELIECTBAMU B COOTBETCTBHUHU C MHCTPYKIUAMU I10 BBITIOJTHEHUIO
na60paToprlx XUMHUYCCKUX OITBITOB IO KOHTPOJIEM II€aarora.

Hcrionp30BaTh IpH BRIIOJHEHHH YI€OHBIX 3aJaHUH U B IIPOLIECCE MCCIEeN0BATEIbCKON
JIeATeTbHOCTH HAyTHO-TIOMYJSIPHYIO JINTEPATypy XUMIIECKOTO COAEPKAHUsI, CIIPa-BOY-HbIE
Matepuabl, pecypchl FIHTep-HeTa 1o/ pyKOBOACTBOM MEJarora.
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OI'H)IT, I/IJ'IJ'IIOCTpI/Ipy}OHII/II‘;I 3aKOH COXpaHCHHSA MACCEHI.

JlaGopaTopHble H NPaKTHYECKHE PA0OTHI
JlaGopaTopHEIE OTIBITHI:

IIpumeps! pu3ndeckux sBICHNH (TIaBICHNE BOCKA, TassHHIE
JIB/A).

IIpumeps XuMHYECKHX SBICHUH (POKaIMBaHIE METHON
MIPOBOJIOKH, B3aUMOAEHCTBHE MeJa C KUCIOTOH).

Mopenu aTOMOB ¥ MOJIEKYII.

IIpaxtudeckas padora Ne3. [IpusHaku npoTeKaHus
XUMHYECKUX PEaKIHii.

Boruncienus

— OTHOCHUTEJILHOM MOJIEKYJISIPHON MacChl BEIIECTB;

— MacCOBO¥ JIOJIM XUMHUYECKOTO 3JIEMEHTa 1Mo (hopMmyIie
COEIUHEHMUS

BI)ICTpaI/IBaTL pa3BépHyTLIe NMUCbMEHHBIC U YCTHBIC OTBETEI C Ol'[OpOfI Ha I/IH(bOpMaI_[I/I}O us3 y‘le6HI/IKa u
CIIpaBOYHBIX MaTE€PHUAJIOB, 'PaAaMOTHO UCIIOJIL30BaTh H3yquHBIfI MMOHSITHHHBIN anmapar Kypca XuMHUuu

Tema 3. KosimuecTBeHHBIE
OTHoOWeHUs B xumMuH (34)

KomnuectBo BemectBa. Moins. ModsipHass Macca. 3akoH
Agorazipo. MoJspHbIii 006EM ra3oB. PacyeThl MO XUMHYIECKO
(dhopmyre. Pacuersl MaccoBOW J0JM XUMHUYECKOTO DJICMCHTA B
COCZIMHEHUH, KOJIMYECTBA BEIIECTBA, MOJSIPHOI Macchl. Pacuérel
MO XUMHYECKUM YPABHCHUSIM.

JlemoHcTpanus:

- 00pasIIbl BEIIECTB KOJIUICCTBOM OUH MOJTh

Brruncnenus:

-pacuer 1o GpopMyIie ¥ 0 XUMHUIESCKOMY YPaBHEHHIO

PackpbIBaTh CMBICI U3y4aeMbIX TOHATUH U IPUMEHSATh 3TU NTOHATUSL, a TAKXKE U3yUCHHBIC 3aKOHBI U
TEOPHH AJIs PEeLIeHUs pacuETHBIX 3ajiad ¢ IIOMOIIBIO IleJjarora.

BbI4uciaTh MOIIPHYIO Maccy BEIECTB; KOJMYECTBO BEIECTBA, 00BbEM Ta3a, Maccy BEIecTBa ¢
oropoii Ha o0Opaselr, Ha HOPMYIIBL;

[IpoBoauTh pacu€Thl MO ypaBHEHUAM XUMHUYECKUX PEAKIUIA C OTIOPOil Ha 0Opasel, alropuT™ yueOHBIX
JISHCTBHIA: KOJMIMYECTBa, 00BEMa, MAaCCHI BEIIECTBA 110 M3BECTHOMY KOJIMYECTBY, 00bEMY, Macce
pEareHToB MM MPOAYKTOB PEaKIUH.

BricTpanBath pa3BEpHYThIE MMCHMEHHBIE U YCTHBIE OTBETHI C OITOPOH Ha MH(POPMAIMIO U3 y4eOHHKa 1
CIPaBOYHBIX MaTEpUAJIOB, IPAMOTHO MCIIOJIb30BaTh U3yUEHHBII OHSATUHHBIN anmapar Kypca XUMUH €
MOMOIIBIO MEJIarora.

Paznen 3. [lepuoanyeckuii 3axkon u Ilepuoanyeckas cucreMa XxuMu4iecKux 3aemeHToB JI. . MenaeneeBa.
Crtpoenne aToMOB. XUMHYECKas CBs3b. OKHCINTEILHO-BOCCTAHOBUTEbHBIE peakiuu (15 1)

Tema 4. CTpoeHue aToma.
IMepunoauyeckuii 3aK0H 1
Ilepunoauyeckasi cucremMa
XHMHYEeCKHX 3JIeMeHTOB
J. U. Menaeneesa. (7 1)

HepBLIe TIOIIBITKH KJ'IaCCPI(l)I/IKaL[I/II/I XUMHYCCKUX

snemMeHToB. [loHsATHE O rpynmnax CXOAHbIX JJIEMEHTOB
(U.ICJ'IO'-IHLIC U ICJIOYHO3EMCEIIbHBIC MCTAJJIbl, TaJIOI'CHBI,

MHEpTHBIE  Tas3bl).  *DJEMEHTbl, KOTOpble  0OpasyioT
aM(OTEePHBIC OKCHIBI U THAPOKCHIBL. *

[lepronnyecknii  3aKoOH. [lepuonnueckas  cucrema
XUMHYECKUX 3JIEMEHTOB JI. 1. Menneneena.
KopoTtkonepuoaHas u * UTMHHOTIEPUOTHAS ™ (hopmbl

Ileproanyeckoif  CHCTEMBI XHMHMYECKHX 3JeMEHTOB /.
U. MengneneeBa. Ilepuoasl u rpynmel. Pusnueckuil cMbIc

PackpbIBaTh cMBICI IEPHOAUYECKOTO 3aKOHA IO/ PYKOBOJCTBOM I€/1arora.

[NonnMarts cymecTBOBaHHE MEPHOANIECKON 3aBUCHMOCTH CBOHCTB XUMHUUYECKUX 3JIEMEHTOB
(M3MEeHeHne PaJyCcOB aTOMOB H 3JIEKTPOOTPHIATEIEHOCTH) U X COSTHHEHHUH OT MOJIO0KEHNUS B
MEePHOIMIECKON CHCTEME M CTPOEHHS aTOMa C UCITIOJIb30BAHMEM CXEM U TalJIuiI.

YcTaHaBIMBATH CBSI3b MEXTY ITOJIOXKEHHUEM SJIEMEHTA B IEPHOANIECKOH CHCTEME B CTPOSHUEM €r0
aToMa (COCTaB U 3apsi[ sapa, o0Iee YUCII0 AISKTPOHOB U paclpeieleHHe HX 0 ANEKTPOHHBIM
CII0sIM) TI0 00pa3sity.

[IporHo3upoBaTh XapakTep U3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX COCMHEHUH 110 rpynnam u
nepuoaam [leproauueckoit cucTeMsl ¢ IOMOLIBIO MIe1arora.

XapakTepn30BaTh XUMHUUECKUE HIIEMEHTHI IIEPBBIX TPEX MEPHOJIOB, KAIHS, KaTbIHS 110 UX
nonoxxenuro B Ilepuoanueckoit cucteme /1. . Menneneesa.

CrretoBaTh TpaBmIIaM 0e30MacHOi paboTHl B Ta00PATOPHUH IIPH HCIOJIB30BAHUH XUMHIECKOH MOCY/IBI
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HOPSAIKOBOTO HOMEPa, HOMEPOB NEPHOJIA U TPYIIIBI HIEMEHTA.
Crpoenne atomoB. CocTaB aTOMHbBIX saep. *M3oromsL™
OnexktpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000J0YEeK aToOMOB
nepBbIx 20 XMMHYECKUX 31eMeHToB Ileproaudeckoil cucteMsl
. . MenneneeBa. XapakTepuCTUKa XUMHUECKOTO 3JIEMEHTa
no ero mnojoxenuto B Ilepuoauueckoir cucreme /. U.
Menneneesa.
*3aKOHOMEPHOCTH HM3MEHEHUS panuyca aTOMOB
XUMHYECKUX 3JIEMEHTOB, METAJUIMUECKUX U HEMETATITMIECKHX
CBOMCTB IO TpymnmnaM u nepuojaam. 3Hadenue [lepuoamueckoro
3akoHa M [lepmoanYecKoil CHCTEMBI XMMHUYECKHUX 3JIEMEHTOB
Uil pa3BuTusi Hayku W mnpaktukud. . U. MenneneeB —
YU€HBIH U TpaKIaHuH.*
JlemoHcTpanuu
Koporkonepruognas v JMuHHONIEPHOIHAS (OPMBI
Ileproauueckoil cucTeMbl XUMHYECKUX 3JIEMEHTOB
. U. Menneneena.

O3HaKOMIICHHE C o6pa3uaMH METaJIJIOB U HEMETAJIJIOB.

JlaGopaTopHble M NPaKTHYECKHE PA0OTHI
JlaGopaTopHblIii OTBIT:

Bzaumopeiicteue THAPOKCHJa HUHKA C paCTBOpaMu KUCJIOT

1 000py10BaHUS [OJ] KOHTPOJIEM MeJarora.

BricTpanBaTh pa3BEPHYTHIC TUCHMEHHBIC U YCTHBIE OTBETHI C OIOPOil Ha MHGOPMALHIO U3 y4eOHHKa U
CTPaBOYHBIX MaTEPHAIOB, TPAMOTHO HCHONIB30BaTh N3YUEHHBII MOHATUHHBIN anmapar Kypca XUMUT
MOCIIE CTPYKTYPHPOBAHUS MaTepHana ¢ HCHONIb30BaHUEM KIIUIIE.

Vcrionp30BaTh MpH BEITIOIHEHUH YI€OHBIX 3aJaHUH TEKCTHI ydeOHNKa OCIIe CTPYKTYPHPOBaHHUS
Martepuana, cupaBounsle Marepuansl (Ilepuonudeckyro cucteMy XUMU4ecKUX 3aeMeHToB JI. 1.
MenneneeBa, TabIHILy paCTBOPUMOCTH KUCIOT, OCHOBAaHHI U coJIel B BOJIE, JIEKTPOXUMUICCKUI
P HaNpsKCHUN METaIlIoB).

Hcnonp30Bate npH BEITOJHEHNH y4eOHBIX 33JaHUH U B IPOLIECCE UCCIEI0BATEIbCKOM
JeATEIbHOCTH HayIHO-TIONMYIISIPHYIO IUTEPATypy XMMUUECKOTO COIEpIKaHUs, CTIPABOYHbIE
MaTepHankl, pecypchl IHTepHETa MO PyKOBOACTBOM II€arora

U 1IeNnoYei
Tema 5. CTpoeHue BelecTs. Xumudeckas — cBa3h.  KopamenTHas — (momspHas W PackpbiBaTh CMBICI N3y4aeMBbIX MOHATHUI 1O/ PYKOBOJCTBOM Iejiarora.
XuMuYecKasi CBA3b. HEemoMApHAA) CBA3b.  *DIEKTPOOTPUIATENHHOCT:  ATOMOB Onpenenars BUJ XUMAYECKOH CBSI3U B COCMHEHHUH C UCTIOIB30BAHUEM CXEM.
OKHNCINTENBHO- * - Onpenensrts CTENeHb OKUCICHUS XUMHYECKOTO 3JIEMEHTA IO (OpMyJIie ero COCANHECHUS ¢
XAMHYIECKHX 3JIEMEHTOB. Honnas CBSI3b. Turmsr

BOCCTAHOBHUTEC/IbHBIC PEAKIIMH

81)

KPHUCTAINTMYECKAX PEIIeTOK. ™
Crenenp oxucieHns. OKHCIHTENHO-BOCCTAaHOBHTEIHLHBIE
OKHCIICHHSI ¥  BOCCTaHOBJICHHSI.

peakuuu.  IIponeccsr

OKHCIIUTETH U BOCCTAHOBHUTEIIH.

JdeMoHcTpauun
OKHCINTENFHO-BOCCTAaHOBHUTEIIBHBIE PEAKIUN: TOPEHNE,
peaKuuy pa3ioKeHUs, COSIUHEHNS

HCII0JIb30BAHUEM QJITOPUTMA.
Ormnpenensrs 3JIeMEHT (BEIIECTBO) — OKHCIUTENb U IEMEHT (BEIECTBO) — BOCCTAHOBUTENb.
OOBSICHSATB CYIIHOCTB MPOIIECCOB OKHUCIICHUS U BOCCTAaHOBIICHUSL.

CoCTaBIATH NMEKTPOHHBIN OaNaHC ¢ yIETOM YHCIIa OTAAHHBIX M MPUHATHIX IEKTPOHOB.
CocTaBIATh ypaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTENHHOM PEeaKIUy MO adropuTMy pasdopa

OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON PEaKIUN.

Hcrionp30BatTh MpH BEIMOIHEHUH YI€OHBIX 3aJaHUH TEKCTHI ydeOHNKA OCIIe CTPYKTYPHPOBAHHUS

MaTepHaia, ClipaBOYHbIe MaTepHaIIb! (IEPHOUIECKYI0 CHCTEMY XUMHIECKHX deMeHToB J1. 1.
MenzeneeBa, TaONUIly paCTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJICH B BOJE, SIEKTPOXUMHUYECKUN Pl
HaINpsDKCHUH METaJlIoB)

Pa3nen 2. BaxkHeiimme npeacTaBuTe M HeOPraHmyeckux Bemects (35 1)
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Tema 6. Kuciiopoa. Bonopon.
(14u4)

Bo3nyx — cmech razos. CocraB Bo3myxa. Kucmopog —
3MeMeHT U npoctoe BemecTBo. O30H. Haxoxaenune kucnopoaa
B mpupoje, Gpu3ndeckue M XMMHUYECKHE cBoiicTBa. Peakuuu
TOPEHHUS MPOCTBIX U CIOXHBIX BemecTB. *TermnoBoil addekrt
XHUMUYECKOW peakuuu.* DK30- U 3HIOTEPMHUYECCKUE PEaKIHH,
*repMoxuMuYeckue ypaBHeHus.* [lomatme 00 oOkcupax.
Crioco0Obl  MONTyYeHUst

KHACIOpoJa B JabopaTopuu U

KpPyTroBOpOT
KUCIIOpoJa B Ipupoze. TOIIHBO: yrois U MeTaH. 3arpsa3HEHUe

MPOMBIIIJICHHOCTHU. IIPUMEHEHUE KHUCI0pOoAa.

BO3[yXa, YCWICHHE MapHUKOBOro 3¢dekra, paspylieHHe
030HOBOTO CJIOS.

Bonopon — snemeHnT u mpocroe BeuiectBo. HaxoxneHue
BOZIOpPOZia B HpHpoJe, (pu3Myeckne U XUMHYECKUE CBOWCTBA
(Ha mpuMepe B3aHMMOJCHCTBHSA C HEMETAUIAMH M OKCHUIAMH
METaJIOB), MPUMEHEHUE, *crocoObl nomydenus.* [lonsarue o
kucnorax KucioTs! u coi.

JdemMoHcTpauun

BsanmoneiictBre ¢pochopa, cepsl u KeJe3a ¢ KHCIOPOIOM
(BO3MOYKHO MCIOJIB30BAHUE BUICOOIIBITOB).

OmnpeneneHne coepKaHus KNUCIOpoIa B BO3IyXeE.
OmBITH, AEMOHCTPUPYIOIINE YCIOBUSI BOSHUKHOBEHHS U
NpeKpalieHus TOPeHUsL.

JlaGopaTopHble H NPaKTHYECKHEe PA0OTHI

JlaGopaTopHblii OMBIT:

O3zHakoMIIeHHE ¢ 00pa3aMu OKCHIIOB.

IIpakTraeckas pabora:

No 4. TlonyueHue KUCIopoaa, U3y4yeHHe ero CBONCTB.
[paktiueckas padota Ne5. [TonyueHre BOJOPOAa U U3yUCHUE
€ro CBOWCTB.

Borunciaenus
— MOJIEKYJISIPHOM Macchl KUCJIOPO/a U 030Ha Ha OCHOBaHHUHU
ATOMHOM MacChl XUMHUYECKOT'O DJIEMEHTa

PackppIBaTh CMBICT H3y4aeMbIX MOHITUH U IPUMEHATH 3TU MOHSATHUS IIPU ONUCAHUU CBOMCTB BEIIECTB
U X TIPEBPAIIEHUH C UCTIOIb30BAHUEM OTOPHBIX CIIOB U KIIHIIIE.

XapaxTepu30BaTh (OMHCBIBATE)C ONOPOLU HA NAAH, CXEMY, KPAMKYIO 3aNuch
COCTaB BO3/lyXa, pU3MYecKne U XU-MHYECKUE CBOMCTBA KUCIOPOAA, CIIOCOOBI €ro MOTy4YeHHs,
IIPUMEHEHHE U 3Ha4CHUE B IIPUPOJIC U )KU3HU YEIIOBEKA.

CpaBHMBATh peaKIUy TOPEHHs K MEAJICHHOTO OKUCIICHHS C IPeIBAPHTEIHLHBIM 00CYKISHHEM
apaMeTpOB CPABHEHHUS.

Cob6upats IprOOPEI AT MOTyIeHHs KHCIOPOAa (BBHITECHEHHEM BOIBI U BO3LyXa).

Pacnio3HaBaTh ONBITHEIM ITyTEM KHCIOPOJ MO KOHTPOJIEM IIe1arora.

Hcnonb30BaTh XUMHIECKYIO CHMBOJIMKY AJISI COCTABICHUS (YOPMYJT BELIECTB, MOJIEKYIISIPHBIX
YPaBHEHUI XMMHUECKUX PEAKIUI C yYaCTHEM KHUCIOPOAA.

OOBSICHATH CYIMIHOCTb 3KOJIOTMYECKHX MPOOIIEM, CBSI3aHHBIX C 3arPsI3HEHHEM BO3/IyXa.

CrnienoBath npaBmiIaM 0e301acHoi paboThI B 1a00paTOPUH TIPU UCTIONB30BAHIN XUMUUECKON OCY Il 1
000pynoBaHHs O] KOHTPOJIEM TIE/Iarora, a Takke MpaBriIaM 0OpalleHus ¢ TOPIOYHMH BEIeCTBAMU
B OBITY.

[TnaHnpoBaTh ¥ OCYIIECTBIISAT Ha IPAKTUKE XUMUYECKHE SKCIIEPUMEHTEI, TIPOBOANTE HAOTIOCHHYS,
JIeTIaTh BBIBOJBI IO PE3yNIbTaTaM KCIEPU-MEHTa MO PyKOBOACTBOM II€Aarora.

Y4acTBOBaTh B COBMECTHOI paboTe B rpymie.
Hcnonp30Bate npH BHITOTHEHNH y4eOHBIX 33JaHUH U B IPOIIECCE UCCIEI0BATEIBCKOM
JeATeIbHOCTH HayIHO-TIONYIISIPHYIO INTEPATypy XMMHUUECKOTO COIEP KaHMUs, CIIPABOYHBIE
MaTepuaisl, pecypcbl HTepHeTa 0] pyKOBOACTBOM I€Aarora.

BeicTpanBath pa3BEpHYTHIC INCEMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha HH(OpMAIHIO U3 yueOHUKa 1
CIPaBOYHBIX MaTe-
PHAJIOB C OIIOPOH Ha IJIaH, IPaMOTHO UCIOJIB30BaTh N3y4YEHHBII NOHATUIHBIN annapar Kypca XUMUU

Tema 7. Boaa. PacTBopsbl.
ITonsiTHe 00 OCHOBAHMSIX

(54)

Boma. Ee cocraB. Crpoenme. Monekynsl. *®unsmueckue

cBoifctBa Bompl. Boma kak pacTBOpHTENs.* PacTBOpEL
*TloHsiTHE O PAcTBOPHMOCTH BemlecTB B Boje. lloHsatme o
HACBHIEHHBIX ¥ HEHACHIIICHHBIX pacTBOpax.* MaccoBast mois

BCIIECTBA B PACTBOPE. Pacuer MaccoBoil moimm BemiecTBa B

PackpsIBaTh CMBICT U3y49aeMbIX HOHITHH ¥ IPIMEHSTH 3TU MTOHSATHS IIPU ONMCAHUHU CBOICTB BEIIECTB
U VX TIPEBPAIIEHHUI C TOMOIIBIO MeIarora.

XapaxTepu30BaTh (pU3MUECKHE M XUMUIECKHE CBOHCTBA BOJIBI, €€ POJIb KaK paCTBOPUTEINS B
HPUPOJIHBIX IPOLIECCaX C OIOPOIl Ha IIaH U CXEMY.

CocTaBiiATh ypaBHEHUS] XMMUYECKUX PEaKIUi ¢ yyacTHEM BOJBI C OTIOPOH Ha CXeMy.

OOBSICHATB CYIIHOCTH 3KOJOTHYECKUX TPOOIIEM, CBSI3aHHBIX C 3arpsI3HEHHEM IPHPOAHBIX BOJI,
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pacTBOpe (IIPOIeHTHAsT KOHIIEHTPAIINS ).
*XUMHUeCKHEe CBOWCTBAa BOJBI (Pa3ioKEHHE, PEaKIHu C
HaTpHeM, OKCHIOM Kaiblus, okcuaoM cepbllV [lonstue o0

OCHOBAHMUSIX. Poms pacTBOpOB B HOpUPOAE U B IKU3SHU

YCJIOBCKA. prFOBOpOT BOJBI B an/Ipoz[e.* 3an5{3HeHI/Ie

IMPpUPOAHBIX BOA. OXpaHa 1 OYUCTKA NPUPOAHBIX BOI.

JlemoHCcTpanuu

OIeKTpoNu3 BOJbI; CUHTE3 BOJIbl; B3aUMOCHCTBUE BOJBI C
mertayutamu (Na, Ca) (BO3MOKHO HCIIOJIb30BaHUE
BU/ICOMATECPHAJIOB).

PactBopenue BelecTs ¢ pa3InyHON pacTBOPUMOCTBIO.
HccnenoBanue pacTBOpOB KUCIOT U IIEN0YEH € TOMOIIBIO
HUHIUKaTOPOB.

JlaGopaTopHble M NPaKTHYECKHE PA0OTHI

Ilpaxmuueckas paboma:

Ne 6. IIpurotoBieHre pacTBOPOB C OIPeENIEHHON MaccoBOI
JoJielt pacTBOPEHHOTO BEILECTBA.

CI0COOBI OYMCTKH BOJBI OT IIPHMECEH, MEpHI IT0 OXPaHe BOJ[ OT 3arps3HEHUs OCIe
HpeIBapUTEIHLHOTO CTPYKTYPUPOBaHHS MaTepHaa.

[TnaHnpoBaTh ¥ OCYIIECTBIAT Ha IPAKTUKE XUMUYECKHE SKCIIEPUMEHTEI, IPOBOANTE HAOTIOICHHYS,
JIeTIaTh BEI-
BOJIBI 110 PE3yJIbTaTaM SKCIEPUMEHTA I10]] KOHTPOJIEM HEAarora, ¢ HCIOJIb30BaHUEM KIIMIIIE.

CrnenoBaTh npaBuiiaM Oe30macHoi paboThI B 1a00OPAaTOPUH MPH UCTIONB30BAHIUH XUMHUYECKOH MOCYIBI
1 000py/I0BaHYS 110]] KOHTPOJIEM IIe1arora.

ITpOBOANTH BEIYUCIICHUS C IPUMEHEHHEM MOHATHS «MacCoBasi JOJIS BELIECTBA B PACTBOPE» C OMOPOit
Ha (OPMYIIBL

Vcnionp30BaTh IpH BEIOTHEHHH YUeOHBIX 3aIaHAN 1 B IIPOLIECCE HCCIIEN0BATEIbCKON A TEIbHOCTH
HayYHO-TIONYJISIPHYIO JIUTEPaTypy XUMUIECKOTO COJIep)KaHMs, CIIPAaBOYHBIE MaTepHAIIBI, PECYPCHI
HHTepHeTa 1oJ pyKOBOJICTBOM II€Iarora.

BeicTpanBaTh pa3BEPHYTHIC TUCHMEHHBIE M YCTHBIC OTBETHI C ONOPOI Ha MHPOPMALHUIO U3 YueOHUKA
U CIIPAaBOYHBIX MAaTEPHAIIOB, IPAMOTHO HCIIOJIL30BATh U3y4YEHHbIH TOHATUHHBIN anmapaT Kypca
XHMUH TI0CIIE NPEBAPUTEIBHOTO CTPYKTYPUPOBAHHUS MaTepHaa.

Tema 8. DyieKkTpoIuTHYECKAS
aucconuanusi. XuMHIeCKHe
peaKkuy B pacTBoOpax

(54

Teopust 3JIEKTPOJIUTHUECKOM JIUCCOITUAIINH.
ONeKTponuTHYecKass ~ AUCCONHANMA.  OJEKTPOIUTHl |
HERJIEKTPOJIUTHI. Karuonsti, AQHUOHBI. *MexaHn3m

JCCOIMANNK BEIIECTB C PAa3IHMYHBIMH BHAAMH XHMHYIECKOH
cBsi3u. [lorarue ocrenenn aucconmanyu.* CHlbHBIE U cla0bble
SJIEKTPOJIUTEL.

Peakiin moHHOTO OOMEHA. Y CIIOBHS MPOTEKAHHUS PEaKIUA
HMOHHOTO 0OMeHa 10 KoHIa. [TosHbIe 1 COKpaIEHHbIE HOHHBIE
YpaBHEHUS XuMudeckue —CBOMCTBa

peaxIuii. KHCJIIOT,

OCHOBaHWI W CcOJed B CBeT€ NpEACTaBICHHH 00
SNEKTPOIUTUIECKOH Iucconanui. KadecTBeHHBIE peakInu
Ha KaTHOHBI M aHWOHBI: HOHBI XJIOPUA-, OpOMHI-, HOIUI-,

¢docdat-

MarHus,

cyibdar-, kapOOHAT-,  CHIMKAT-, AHUOHBI,

THAPOKCUI-HOHBI; KAaTHOHBI aMMOHHS,
xkemeza (2+) u (34),
HPHUCYTCTBYIOLIHE B BOJHBIX PacTBOPax.
JdeMoHcTpauun

DnexTpuyecKkasi HPOBOJUMOCTb PAaCTBOPOB BEIIECTB;
JBHKCHHE HOHOB B AJICKTPUYECKOM IOJIE.

KaJbIIMs,

ATIOMUHUS, menn (2+), uwMHKa,

PackpbIBaTh CMBICIT H3Y4aeMBIX IIOHATHUH, @ TAKXKE CMBICII TEOPHHU AIICKTPOIUTHYECKOH THCCOLMALINK
C OTOPOi Ha CXEMBI.

OOBSICHATH IPUYUHEI DIIEKTPOIIPOBOI-

HOCTH BOJHBIX PaCTBOPOB C IIOMOIIBIO TIeAarora.
CocTaBisTh ypaBHEHUs AUCCOLMALIMH KHCIIOT, LIETOYel U COJIeH, IOJTHBIE U COKPAIIEHHBIC HOHHbIE
YpaBHEHHUS] XUMUYECKHX PEaKIiil HOHHOrO 0OMeHa.

ITnaHUpOBaTh U OCYIIECTBIATH Ha MPAKTUKE XMMHYECKUE IKCIIEPUMEHTBI, TPOBOIUTH HAOIIIOICHHMS,
JIeNaTh BBIBOABI 110 Pe3yJIbTaTaM SKCIEPUMEHTA TT0CHe NPeaBapUTENbHOH paGoOTHI.

CrnenoBaTh nmpaBuiiaM 0e30MacHON pabOTHI B Ta0OPAaTOPHUH TIPH UCTIONB30BAHIUH XUMHUYECKOH MOCYIBI
1 000pyI0BaHUS O] KOHTPOJIEM Hearora.

[Tpon3BOAUTH BEIYHCICHNUS IO XUMHYECKUM YPaBHEHHSIM.

BeicTpanBath pa3BépHyThIE THCHbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH HA HH(OPMAIHIO U3 yIeOHUKA 1
CIPaBOYHBIX MAaTePHAIOB, IPAMOTHO MCIOJIB30BaTh H3YUSHHBIH OHATHHHBIH anmapaTt Kypca XUMUH
HOCJIe MIPEeIBAPUTEIILHOTO CTPYKTYPHPOBAHHUS MaTepuara.

Vcnonb30BaTh MPHU BHIIOJHEHNH Y4eOHBIX 3a1aHUil M B IPOLIECCE UCCIIE0BATENBCKON e TENbHOCTH
Hay4YHO-TIOMYJSIPHYIO JIUTEPATyPy XUMHYECKOTO COJICPIKAHHUS, CIPABOYHBIE MaTePHAIIBI, PECYPCHI
WHTepHeTa 1mociie KOHCYJIBTAIUH C eAarorom
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ONBITH, WIUTIOCTPHUPYIOIINE IPU3HAKY IIPOTEKAHUS PEeaKIui
HMOHHOTO OOMEHa.

JlaGopaTopHble H NPAKTHYECKHE

padoTsl

JlaGopaTopHbIii OMBIT:

Peaxuuu noHHOrO 0OMEHa B pacTBOpPax 31E€KTPOIUTOB:
cynbdarta meau(Il) n ménoun, kapOoHaTa HATPUS U CONSTHOU
KHUCIIOTBI, PEaKIs HEUTpanu3auuu Mex Iy THIPOKCHIOM
KaJIUSI ¥ COJITHOHM KHCIIOTOH.

Boruncienus

— I10 YpaBHEHHSIM XUMHYECKHX PEaKIni

Tema 9. OcHOBHBIE KJIACCHI
HEOPraHuYecKux
coeMHEeHH

(11 9)

Krnaccudukanus HeopraHHYecKUX COCANHEHUH.

OKCHIBI: COCTaB, Kiaccupukanus (*oCHOBHBIE, KHCIIOTHBIE,
amQoTepHbIe, HecoJeoOpa3yroIue Ha IpUMepe OKCHIa
yriaepona Il v okcmaa asota I1*), HomeHknatypa *[lonyueHune™
1 XHMHUYECKHE CBOMCTBA OKCHIOB (B3aMMOJICHCTBHE C BOJIOM,
KUCJIOTaMH, IIEIIOYaMH).

OCHOBaHUS: COCTaB, KIacCUUKAIMS (IETOYH U
HepacTBOPHMBIE OCHOBaHU ), HOMEHKIIATypa, (U3NIYECKHe U
XUMHUYECKUE CBOHUCTBA (B3aMMO/ICHCTBUE C OKCHIIAMU
HEMETAJUIOB, KACIIOTAMH, COJIIMH ), *CIIOCOOBI MOTYYCHUS. ™
Kucnotsr: cocras, knaccudukariysi, HOMCHKIATypa,
(u3HUecKre U XMMUIECKHE CBOUCTBA (B3aMMOIEHCTBHE C
MeTaJJIaM{, OCHOBHBIMH OKCH/IaMH, OCHOBAaHHSIMH, COJISIMH Ha
MpUMepe COJISTHOM U CEPHOM KUCIIOT), *Croco0BI MoTydeHus. >
Psin akTHBHOCTH METAJUIOB.

Conu (cpeHKe): HOMEHKIIATypa, CHOCOOBI MOIyIeHNs,
B3aMMO/ICHCTBHE COJIeH C MeTaJulaMHt, KUCIIOTaMH, LeJI04aMu
U COJISIMH.

T'eneTnyeckas CBSI3b MEXIY KIACCAMH HEOPTaHHYECKHUX
coenuHenni. ['enerndeckue psnel. [lorstue 06 *amdoTepHBIX
THIPOKCHIAaX (Ha MpUMepe IUHKA U ATFOMHHUS ): XUMUYECKHE
CBOMCTBA B3aMMO/IEUCTBUE C KUCIOTAaMH U IIEJI0YaMH,
pasno)keHre Mpu HarpeBaHuu. >

JdeMoHcTpauuun

OO0pa3ibl HEOPraHUYECKUX BEIICCTB PA3JIMYHBIX KIJIACCOB.
B3aumonecTBie pacTBOpa CEPHOM KHCIOTHI C OKCHIOM
meau(Il).

Peakuus nefitpanuzanuu.

BriTecHeHHE 01HOTO MeTallIa IPYTUM H3 PacTBOPA COJIH.

JlaGopaTopHble H MPaKTHYECKHE PAGOTHI
JlaGopaTopHBIE OTIBITH:
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OmnpeeneHre OCHOBHBIX KJIACCOB HEOPTAaHUUECKUX COCIMHEHUH 110 MIabIoHY.
CocTaBieHre CXeM CTPOCHHUSI OCHOBHBIX KJIACCOB HEOPTaHWIECKHX COSIUHEHUI Ha OCHOBE
OTIpEIETIeHHSI.

Cocrasienre GpopMy OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COCANHEHHUN U Ha3bIBaHUE UX I10
MEXXIyHapOIHOU U TPUBUAIBHON HOMEHKIIATYpE C HCIIOJIb30BaHUEM OIPECICHHS H TaOIHIIbI
PacTBOPUMOCTH.

KnaccuduupoBanue u3y4aeMbIX BEIIECTB 110 COCTABY U c60Uicmeam ¢ ONOPOi Ha onpeeIeHus,
CXEeMBI ¥ TaOJIHIly PAaCTBOPUMOCTH.

CocTaBnenne TabIUIbI TEHETHIECKUX PSIJOB U CXeMbI «I eHeTHueckast B3auMOCBSA3b OCHOBHBIX
KIIACCOB HEOPTaHWIECKHUX COSIUHEHHMII» MOJ PyKOBOACTBOM IEIarora.

[Iporao3upoBaHue CBOWCTB BELIECTB HA OCHOBE OOIINX XUMHUYECKHAX CBOMCTB M3YUEHHBIX KJIACCOB,
TPYII BEUIECTB, K KOTOPBHIM OHH OTHOCSTCS C UCIIOJIE30BaHHEM CXeMBblI «[ eHeTn4ecKas B3auMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COSIUHEHHID 110]] PYKOBOJCTBOM IIEIarora.

CocraBiieHre MOJIEKYJIIPHBIX yPaBHEHUH peaKkuuii, WITFOCTPUPYIOIINX XUMHYECKIE CBOHCTBA
U3YYCHHBIX KJIACCOB U CNOCOObI NOTyHeHUs BEIIECTB H3YUCHHbIX KJIACCOB, TPYIII, a TAKKE
MOATBEP K AAOIINX TEHETHUECKYIO B3aMOCBSI3b MEX/[y HUMH, C OIIOpOH Ha BepOATBHYIO CXEMY B
KauecTBE 3PUTEILHOM ONOPBHI.

CocraBieHre MOJEKYSIPHBIX YPaBHEHUH PEakIuii 0 CXeMaM ¢ TPeIBAPUTETEHBIM 00CYKICHUEM
BEIOOpA pearupyrOIUX BEIIECTB.

Beranciienne no ypaBHEHHSIM XUMHYECKHUX PEAKIHi KOJTMYecTBa, 00bEMa, MacChl BEIIECTBA MO
KOJIMYECTBY, 00BEMY, Macce peareHTOB MM IPOAYKTOB PEAKIUH 10 aTOPUTMY.

[TnannpoBaHKe U OCYLIECTBICHUE HA TIPAKTHKE XUMUYECKOTO AKCIEPHMEHTA 1 HAOIIOICHUSI IO
PYKOBOJCTBOM YUHTEJIsI.

dopmynHpoBaHUE BEIBOAOB MO Pe3yIbTAaTaM HKCIIEPUMEHTA C HCIIOIB30BAaHUEM OTIOPHBIX CIIOB.
®dopmynrpoBaHUE C MOMOIIBIO MEArora U BEIOIHEHNE paBHII Oe30macHoi paboTs! B tTabopaTopun
TIPY UCTIONB30BaHNH XUMIUYECKOH MOCY B B 000PYTOBAHHS.

Vcrionp30BaHue NIPH BBIOJHEHUN yUeOHBIX 3aIaHHH U B IPOIECCE UCCIISIOBATENBCKOM A TebHOCTH
HAaY4HO-TIOMYJIAPHOH JUTEpaTypbl XMMHUECKOTO COAEPKaHNUs, CIPAaBOYHbIE MaTEpUaIIbl, PECYPCHI

HTepHeTa, OCyIIeCTBICHHE BEIOOPA 10 PYKOBOACTBOM HACTaBHHKA.

BricTpanBaHue pa3BEPHYTHIX MUCBMEHHBIX U YCTHBIX OTBETOB C OMIOPOH Ha MH(OPMAIIUIO U3
y‘leGHl/IKa U CIIPABOYHBIX MaT€pHUajloB, 'PaMOTHOE UCIIOJIB30BAHNUE U3YUYEHHOI'O MTOHATHITHOTO
anmapara Kypca XHMHH C UCIIOTb30BaHIEM IUIaHA, OTIOPHBIX CJIOB, ATOPUTMA.




BsaumoneiicTBre KUCIIOT C METalIaMU.

TlomyueHue HepacTBOPUMBIX OCHOBAHUM.

BsaumoneiicTBre HepacTBOPUMBIX OCHOBAHUI ¢ KUCIOTaMU.
Paznoxxenne runpoxcnna menu(Il) npu HarpeBaHun.
IIpaxtuueckas padora:

Ne 7. PemieHne 3KkciepUMEHTAIBHBIX 3a/1a4 10 TeMe
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX COCTUHECHUI».

Borunciaenust
— I10 YpaBHEHUSIM XUMHUECKUX PEaKIUi

Pa3znen 3. BenlecTBO M XHMHYECKHe peakunu, 44

Tema 10. Xumuueckue
peakuun. OcHOBHbIE
3aKOHOMEPHOCTH XUMHUYECKHUX
peakumii (44)

*TlousiTie O CKOpPOCTH XUMUYCCKOM pCaKkuuu. (DaKTOpI)I,
BJIMAOIIUE Ha CKOPOCTH XUMUYECKON pCaKuuu. Ilonsatue o

TOMOT€HHBIX M TIC€TCPOTCHHBIX PpEaKIUIX. ITousitue 06

06paTI/IMLIX " HeO6paTI/IMLIX XUMHUYCCKUX  PCaKIUAX.
TlonsTre 0 XUMHYCCKOM PpaBHOBECHU. Cwmemenne
XUMHYECKOI'0  paBHOBECHUA. q)aKTOpI)I, BJIMAKOIIHUE Ha

CKOPOCTh XUMHYECKOM PEaKIMU U MOJOKCHUE XUMHICCKOTO
paBHOBecus. Kiaccudukamuss XUMHYECKUX PEaKIUH 10
pa3HBIM OCHOBAHUSIM. ™

PackpbIBaTh CMBICI H3Y9aeMBIX TIOHATHH ¥ IPUMEHSATH TH MOHTHUS P OIMCAHUY CBOICTB BEILECTB U
UX IpeBpalIleHUH.
KiraccnduimpoBars XMMHYECKHE PEAKIUH 10 Pa3IHIHBIM IIPU3HAKAM.

V cTaHaBIMBaTh 3aBUCUMOCTD CKOpPOCTH XUMUYECKOM pCaKuyu OT pa3JIMYHBIX q)aKTOpOB nong

PYKOBOJICTBOM YUHTEIIS.

[IporHO3MPOBaTH BO3MOKHOCTH MPOTEKAHHS XUMUUECKUX IPEBPAIIECHHH B PA3INYHBIX YCIOBHAX TTOCTIE

MpeaBapUTEILHON pabOTHIL.

DrpenensTs OKUCIUTENb U BOcCTaHOBUTENH B OBP.

CocTaBIATh NEKTPOHHBIN OallaHC peaKIHy.

[IpOM3BOUTE BBEIYKMCIICHNUS 10 XUMUYECKAM YPaBHEHUSIM I10 aITOPUTMY.

BricTpanBaTh pa3BEPHYTHIE MICEMEHHBIE M YCTHBIE OTBETHI C OIIOPOH Ha HH(POPMALMIO U3 y4eOHNKa 1

CIIPABOYHBIX MAaTEPHAJIOB, IPAMOTHO HMCII0JIb30BaTh U3YUCHHBIH MOHATUHHBIN ammapar Kypca XMMUU
IOCJIE MPEABAPUTEIHLHOTO CTPYKTYPUPOBAHUS MaTepraa.

Hcmons30BaTh IpH BHITOTHEHUH Y4eOHBIX 3aTaHUI U B IPOIIECCE UCCIENOBATENBCKOM NESITENEHOCTH
HAYYHO-TIOMYJISIPHYIO JTUTEPATyPy XUMHIECKOTO COJep KaHHs, CIIPABOYHBIC MAaTEPHAIbI, PECYPChl
WHTepHeTa mociie KOHCYNIBTAUH ¢ TIEJaroroM.

PaCKpBIBaTL CMBICJT U3y4aCMBIX HOH}ITHﬁ, a TAKKE CMBICII TECOPUU SHGKTpOJII/ITPI‘ICCKOP‘I JUCCOHAIINH C

OTIOPOH Ha CXEMBI.

DOBACHATH MPUYUHBI DJICKTPONPOBOJHOCTU BOAHBIX paCTBOPOB C MOMOLIBIO II€arora.

CocTaBisaTh YpaBHEHUA JUCCOLUAIUA KUCJIOT, menoqeﬁ u coneﬁ, TIOJIHBIC U COKpaIJ_[éHHLIe HWOHHBIC
YpaBHEHHA XUMHUYECKUX peaKum‘fl HOHHOI'0 OOMEHa.

HHaHI/IpOBaTB 1 OCYHIECTBJIATH HA IPAKTUKE XUMHUYECKUE SKCIICPUMEHTBI, TPOBOTUTH Ha6JIIOﬂeHI/I}I,

JIeTIaTh BBIBOJBI IO PE3YNIbTaTaM SKCIIEPUMEHTA ITOCHIe MTPEABAPUTENFHOM PaboTHL

CnenoBats npasmiiaM 6e30macHOi paboThI B 1a00paTOPHH NPH UCIIOIb30BaHUH XUMUIECKOH TOCY Bl H

O60py,ILOBaHI/I$I 0 KOHTPOJIEM II€iarora.

[ IpOM3BOANTH BBIYMCICHUS IO XMMUYECKUM YPaBHEHUSM.
BbicTpanBaTh pa3BEPHYTHIE MICEMEHHBIC M YCTHBIE OTBETHI C OIOPOi Ha MH(POPMALMIO U3 y4eOHHKA U

CIPaBOYHBIX MAaTePHAJIOB, IPAMOTHO HCIIOIb30BaTh N3yYCHHBIN MOHATUIHBIN annapaT Kypca XUMUH
Trocyie PeBapUTENbHOTO0 CTPYKTYPHPOBAHUS MaTepHana.

Hcrionp30BaTh IpH BRIIONHEHHH YI€OHBIX 3aJaHHH U B IPOLIECCE NCCIEA0BATEIBCKON EATEBHOCTH
HAYYHO-TIOMYISIPHYIO JTUTEPATYPy XUMHIECKOTO COIEPIKAHHS, CIPAaBOYHBIE MaTePHAIbI, PECYPCHI
HHTepHeTa mocie KOHCYIbTallH C Mearorom
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9 KUIIACC

(2 4 B HEenemto, Bcero 68 u)

IIpumepHbIe TeMBbl,
PacKpbIBaIOIKeE AAHHbIH
paszes nporpamMmel,

U KOJIM4eCTBO YaCOB,
OTBOJMMOE HA MX H3yueHHe

OcHoBHOe cojaepikaHue

OcHOBHBIE BHABI 1€ATCJIbHOCTH
00y4arouxcs

Pasgen 1. BemecrBo u xumuueckue peakuuu (109)
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IoBTopenue n yraybiaenne
3HAHUI OCHOBHBIX pPa3iesioB
Kypca 8 kiacca

(10 9)

Iepronnuecknii 3axoH. [lepnoaudeckas cucreMa XMMHYECKAX
anementos JI. . Menneneesa. CTpoeHuE aTOMOB.
3aKOHOMEPHOCTH B H3MEHEHUH CBOICTB XUMHYECKIX
9JIEMEHTOB IEPBEIX TPEX MEPHUOIOB, KNS, KBNS U UX
COEIMHEHUH B COOTBETCTBUU C TOJIOKEHHEM 3JIEMEHTOB B
MEePHOJIUIECKON CHCTEME U CTPOSHHEM HX aTOMOB.
Kiaccuukanus 1 HOMEHKIATypa HEOPraHUYECKHUX BEIICCTB
(MexIyHapoaHas U TpHUBHANbHAsH). XUMHYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIINXCS K Pa3JIMIHBIM KJIaccaM
HEOpPTraHWYECKHUX COeqUHEeHUH. [ eneTnueckas cBsi3b
HEOPraHWIECKHX BEIECTB.

CrpoeHne BemecTa: BUbI XHMUYECKON CBSI3U U THUITBI
KPHCTAJUIMIECKUX PEMIETOK. *3aBUCHMOCTh CBOWCTB BEIIECTB
OT UX CTPOCHHUS. >

XUMHYeCcKHe peakyi. KIacCH(PUKAINSI XUMHUIECKUX PeaKIui
0 Pa3JIMYHBIM OCHOBAHHMSIM.

Teopust 37EKTPOIUTHICCKOH TUCCOIUALUH

JleMoHCcTpanuu

1. Mopenu KpUCTaININIECKUX PEIETOK HEOPTaHMIECKHX
BEII[ECTB.

2. KopoTkonepuosHas ¥ JUIMHHONIEpUOAHAs HOpMBI
IIeproauueckoil CUCTEMBI XUMHUECKUX IEMEHTOB

J. . MenneneeBa

IIpaktuaeckas pabora Ne8 «Peakunu HOHHOTO OOMEHay
[paktiueckas padota Ne 9 «KauecTBeHHBIC peaKkIui Ha HOHBI
B pactBope".

KontponbHas padota Ne6 «DeKTpOoIUTHIECKAs TUCCOUAIINS

XapakTepu30BaTh XMMUYECKHUE AJIEMEHTHI IEPBIX TPEX NMEPUOJIOB, KKl U KalbLKA 0 UX
nonoxeHuto B [lepuoaudeckoii cucreme J. 1. Menneneesa ¢ onopoii Ha anropuTM.

KrnaccuduiumpoBats 1 Ha3pIBaTh HEOPTaHNUECKUE BEIIECTBA H3YUCHHBIX KJIACCOB C OMOPOH Ha CXeMy,
TalbNUIly pacTBOPHMOCTH.

OmnuceIBaTh 00IHE XUMUUECKUE CBOMCTBA BENIECTB PA3INYHBIX KJIACCOB, MOATBEP)KAATh CBOMCTBA
[IpUMEepaMH MOJIEKYJIIPHBIX YPAaBHEHUHM XMMHUECKUX PEAKLIMI C ONIOPOM Ha CXeMY.

Onpenenarts BUJ XUMAYECKOH CBSI3U U THIT KPUCTAJUTMYECKOM PEIETKY BEeLIECTBA C OMOPOI Ha CXEMY.

IIporao3upoBath CBOICTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOSHUSI MOCIIE MPEIBAPUTEIBHOTO
pasbopa.

BeicTpauBath pa3BEépHYyThIC IUCHbMEHHBIC U YCTHBIE OTBETHI C OIIOPOM Ha
nH(OpMaIHIO U3 yIeOHHKA U CIIPABOYHBIX MAaTepPHAIOB, TPAMOTHO HCIIOJIL30BaTh H3YJEeHHBIH
MOHATHIHBIN anmnapar Kypca XUMHUH.

Hcrionp30BatTh MpH BEIMOTHEHUH YI€OHBIX 3aJaHUH U B IPOIIECCE UCCIEI0BATENBCKON 1SS TETbHOCTH
HAYYHO-IIOMYISIPHYIO IUTEPATYPy XUMHIECKOTO COAEPKAHKS, CIPABOYHBIC MaTEPHAIIBI, PECYPCHI
HuTepHeTa o pyKOBOACTBOM IEIarora.

PackpsIBaTh CMBICT TEOPHHU MEKTPOIUTHIECKOI aucconnanuy. OOBSICHATS IPUINHBI

EKTPONPOBOAHOCTH BOAHBIX PACTBOPOB;
CocraBiATh ypaBHEHUs JUCCOLUALMY KUCIOT U IEJIOUEH, TIOJIHBIC U COKPALIEHHbIC XMMUUECKHUE
YpaBHEHUSI XUMHYIECKHUX PEaKIMi HOHHOTO OOMeHa.

Pasznen 3. Hemerauinl u ux coequnenus (24 4)

Tema 3. O6mas
XapaKTepHCTHKA XHMHYEeCKHX
3jeMenToB VIIA-rpynnsi.
I"ajiorensl

(4)

OO0m1as xapakTepuCcTUKa raroreHoB. OCOOEHHOCTH CTPOSHHS
aTOMOB 3THX JIEMEHTOB, XapaKTEPHBIE ISl HUX CTETIEHU
okucienus. CTpoeHne U PU3MYEeCKHe CBOMCTBA MPOCTHIX
BELIECTB — T'aJIOTE€HOB. X MHUYECKHUE CBOMCTBA HA IPUMEpE
XJI0pa (B3aMMOJIeHCTBHE C METaJUIaMH, HEMETaJlIaMH1 -
BOZIOPOJIOM M KUCJIOPOJOM, *iesiogamu™). X10poBoaopo.
CousiHast KUCIIOTa, XMMUYECKUE CBOUCTBA, *noTydeHue™,
npuMeHeHne. KauecTBeHHBIE peaKIiy Ha TaoTeHHI-HOHEI.
*J[lelicTBHE XJIOpa M XJIOPOBOJIOPO/Ia HA OPTaHU3M YeIOBeKa. ™
Baxwneiimme XJIOpUIBI M UX HAXOXKICHHUE B IPUPOJIC.

OOBsCHATH 00IIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB HEMETAIUIOB M MX COCAMHEHHH B TIpenenax
MaJlbIX TIEPHUOIO0B U TIIaBHBIX MOArpymI [leprnoandeckoil CHCTEMBI XUMIIECKUX JIEMEHTOB C YUETOM
CTPOCHUS UX aTOMOB C HCTIOJIb30BAaHUEM CXEMBIL.

XapakTepu30BaTh PU3NICCKUEC U XUMUIESCKHE CBOWCTBA MPOCTHIX BEIIECTB IaJIOr€HOB (Ha MpUMeEpe
XJIOpa) ¥ CJIOXKHBIX BELIECTB (XJIOPOBOAOPO/A, XJIOPHUIA HATPHUS), CIOCOOBI HX HOIYICHHS,
IpUMEHEHNE U 3HaUYeHHe B IIPUPOJIE U JKM3HHU YeJI0BeKa MoCiIe CTPYKTYPUPOBaHHs MaTepuaa.

OnpenensaTh raJoreHnI-MOHbI B PACTBOPE C UCIIOIb30BaHHEM Ta0uIuIbl " XapakTepHble peakiiy Ha
aHUOHBI'".

[InaHrpoBaTh M OCYMIECTBIATH HA PAKTHUKE XUMUIECKHE SKCIIEPUMEHTHI, POBOIUTH HAOIOICHIS,
JIeTIaTh BBIBOJIBI IO PE3yNbTaTaM SKCIIEPUMEHTA ITOCIe IPEABAPUTENEHOI paboTHL

CremoBaTh TIpaBriIaM 0€30IaCHOH PabOTHI B Ta0OPATOPHH MPU HCIIOJIB30BAHUH XUMHIECKOH MOCYABI
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JlemoHcTpanuu

Buneomarepuansl: ranoressl 4 X COCTUHEHUS.
O0pasibl XJIOPHIIOB.

JlaGopaTopHble H NPaKTHYECKHE PA0OTHI
JlaGopaTopHbIii OMBIT:

Pacno3znaBanue XJ10puaA-nHOHOB.

000pyI0BaHYS 1T0]] PyKOBOJCTBOM II€JIarora.

BricTpanBath pa3BépHYTHIE NHCHMEHHBIE U YCTHBIE OTBETHI C ONOPOH HA HH(OPMAIHIO U3 yIeOHUKA 1
CIPaBOYHBIX MaTepHaIOB, IPaMOTHO HCIOJIb30BaTh U3yYECHHBIN IOHATUIHEIN anmnapar Kypca
XUMUH.

Hcnionb30BaTh MpH BEIMONTHEHNH YU€OHBIX 3aJaHUH U B IPOIIECCE UCCIEI0BATENBCKON IESTEBHOCTH
HAayYHO-MIOMYJISIPHYIO JTUTEPATYPY XUMHIECKOTO COAEPKAHHSA, CIPABOYHbIE MaTEPUAIIBI, PECYPCHI
HuTepuera

Tema 4. O0mas
XapaKTepHCTHKA XHMHYEeCKHX
3nemenTOB VIA-rpynnsl. Cepa
u eé coenuuenus (5 1)

OO0m1as xapakTepucTUKa 3JeMeHTOB VIA-rpymnmsl.
OCOOEHHOCTH CTPOSHHUS AaTOMOB ITHX 3JIEMEHTOB,
XapaKTepHBIE ISl HUX CTeTleHn okucieHns. CTpoeHne n
(u3nYecKre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJa 1
CepBL.

ANnoTponHsle MOAN(HUKAIIMN KHCIOPOJAA U CEPHI.
Xummyeckue cBoiictBa cepbl. CepoBOIOPO, CTPOCHUE,
(hu3HuUecKre U XMMUYECKUE CBOMCTBA (KUCIOTHBIE U
BOCCTAHOBHUTENbHBIE). OKCHIBI CEPHI KaK MPEICTABUTENN
KUCJIOTHBIX OKCHIOB. CepHast KHCIoTa, (hH3UIecKre

U XMMHYECKHe CBOMCTBa (00IIHe KaK NpeICTaBUTeNs Kacca
KUCTIOT U cnenuduueckue), npuMeHeHne. CepHUCTast KHCIIOTa.
*XMMHYECKUE PEaKInH, JISKAIIHe B OCHOBE IPOMBIIUICHHOTO
cnoco0a moxydeHus cepHoit KucinoThl.* Conu cepHoit
KHCIIOTBI, Ka4eCTBEHHAS PEaKIHs Ha CyIb(aT-HOH.
Haxoxnenue cepsl u €€ coequHEHU B IPUPOJIE.
*XUMHIUECKOe 3arpsa3HeHIE OKPYKAIOUIeH CpeIbl
COCIMHEHUSIMHU CepBI (KUCIOTHBIE TOXK/IH, 3arpsi3HEHHE
BO3/IyXa U BOJOEMOR), CIIOCOOBI €r0 MPEIOTBPAICHHS. *

JleMoHCcTpanuu

Konnexuun (BuaeoMarepuanel): cepa u €€ COeIMHEHHSI.
OOyrnuBaHue caxapa Mo/ AeHCTBHEM KOHIIEHTPUPOBAHHOM
CEpHOI KHCIIOTHI.

JlaGopaTopHble U MPaKTHYeCKHe PadoThI

JlaGopaTopHBIE OTIBITHI:

OOHapyXeHne cyIb(paT-HOHOB.

BsanmoneiicTBre pa3baBieHHON CEPHOI KHCIOTHI C IIMHKOM.
Boruucienus

TI0 ypaBHEHUSAM XUMHUYECKUX PEeaKIUii;

OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOHCTB 3JIEMEHTOB VIA-Tpymiis! 1 ux
COEIMHECHUNI
¢ Y4€TOM CTPOCHHUS MX aTOMOB C OIIOpOi Ha cxeMy "HM3MeHeHHe paauycoB B MoArpynmnax".
XapaxTepu3oBaTb (pHU3NUECKUE
U XMMHYECKHE CBOMCTBA IIPOCTOTO BEIIECTBA CEPHI U €€ COeTMHEHNH (CepOBOIOPOa, OKCUIOB
CepBl, CEPHON KHCIIOTHI, CYNb(aToB), CIIOCOOBI UX MOIYUSHNUS, IPIMCHEHNE U 3HaUeHNE B IPHPOJIE
U JKM3HH YeJI0BEKa C OIOpOi Ha CXeMy U IUIaH.

Onpenenats HaTHYHE CyIb(aT-HOHOB B PaCTBOPE.

OOBACHATH CYITHOCTH IKOJIOTUYECKUX MPOOIIEM, CBSI3aHHBIX C IIepepadOTKON COeTNHEHUH CephI TOCIe
CTPYKTYPHPOBAHUS MaTepHaa.

[TnaHMpOBaTh M OCYIIECTBISTH Ha MPAKTHUKE XMMHIECKUE SKCIIEPUMEHTEI, IPOBOAUTE HAOIIOICHNS,
JIeNaTh BBIBOABI 110 Pe3yJIbTaTaM KCIePUMEHTA.

CiretoBaTh IpaBuIIaM 0e30MacHO paboThI B 1a00PaTOPHH IIPH HCIOJIB30BAHUN XUMHIECKOH MOCYBI
1 000pyIOBaHHUS 110]] PYKOBOACTBOM Iearora.

[Tpon3BOAUTH BEIMUCICHUS IO XUMHYECKIM YPAaBHEHHSAM I10 allTOPUTMY.

Hcrionp30Bath MpH BEITTOTHEHNH YI€OHBIX 3alaHUH TEKCTHI yIeOHNKa, CIIPaBOYHBIC MaTEPHAIIBI
(ITeproanveckyro cucTeMy XUMAYECKUX dnieMeHTOB J]. 1. MeHneneeBa, TaOIUIy pacTBOPUMOCTH
KHCJIOT, OCHOBaHUH U COJel B BOJIE, IEKTPOXUMUYECKUH Psil HAIPSDKCHUI METaJlIoB).

Vcnonp30BaTh Npy BHIIOIHEHNH Yue6-

HBIX 33/IaHUH 1 B TIPOLIECCE MCCIIEI0BATENbCKOM eI TeIbHOCTH HayYHO-TIOMYJIIPHYIO JINTEPATYPy

XHMHYECKOTO COJIEPIKAHMs, CIPABOYHBIE MaTepHasbl, pecypcsl MHTepHeTa

TIOCTIe KOHCYJIBTAIlIH C NIeJJarOTOM

Tema 5. O0mas
XapaKTepHCTHKA XHMHYEeCKHX
3J1IeMeHTOB VA-rpynnbl. A30T,

OO011as XxapakTepUCTUKA 3JIEMEHTOB V A-TPyIIIIbL.
OCOo0EHHOCTH CTPOSHHS aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHBIE ISl HUX CTETICHH OKHCIICHUSI.

OOBsICHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3JIEMEHTOB V A-IpYIIbI K UX COSANHEHHN
C Y4ETOM CTPOCHHUS HX aTOMOB.
XapakTepu30BaTh (PU3NIECKUE U XUMUIECKHE CBOWCTBA MPOCTHIX BEMIECTB a30Ta u (ochopa U ux
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¢ocdop u ux coenHeHUs1

(79)

A30T, pacrpocTpaHeHHe B IpHpoae, GU3HIeCKIe 1
XUMHYECKHe CBOMCTBa (B3aMMOJIEHCTBHE C METaJUIaMU U
HEeMETaJIaMH - KHCIOPOJOM U BojoposioM). KpyroBopot
a30Ta B IIPHPOJIE.

AMMHaK, ero (U3NYECKHe M XMMUYECKIE CBOHCTBA
(oKuCIIeHHEe, OCHOBHBIE CBOICTBA BOJHOTO PacTBOPA),
*nonydenue™ u npumMeneHune. Conu aMMOHUS, UX GU3UUECKHE
1 XUMHAYECKHE CBOMCTBA (pa3joskeHHe, B3aUMOJCHCTBHE CO
IIesI09aMu), NpuMeHeHne. KauecTBeHHas peakiys Ha HOHEI
AMMOHWSL.

A30THAs KHCIIOTa, €€ pU3NIeCKre U XUMUUECKHe CBOHCTBA
(oOmme Kak ImpeACTaBUTEIIs Kacca KUCIOT 1
cnenuduyeckne). Azotucras kuciaora. Mcmons3oBanue
HHUTPATOB U COJIEH aMMOHUSI B KA4ECTBE MUHEPAIbHBIX
yI0OpeHuit.

*XUMHAYECKOE 3arpsI3HECHNE OKPYKAIOIIEH Cpeabl
COCIMHEHMSIMHU a30Ta (KUCIOTHBIC JTOXKAH, 3arPSI3HEHNE
BO3/yXa, HOYBBI U BOZOEMOB).*
docdop, *amnoTponHsie Momudukaun hochopa*,
(usnyecKre ¥ XUMUYECKHe CBOMCTBA (B3anNMO/IeiicTBHE C
MeTaIaMi, HEMETaJUIaMH, *KOHIICHTPUPOBAHHOW a30THOH 1
CEpHOH KHCIOTaMH).™
Oxcun docdopa(V) u hochopHas kucnora, GU3NIECKHE U
XMMHYECKHE CBOMCTBA, momydeHue. KadecTBeHHas peaknus Ha
¢docdar-noHsI.

Hcnons3oBanue hochaToB B KauecTBE MUHEPATBHBIX
ynoOpeHuii. 3arpsi3HeHre MPUPOIHBIX BOJOEMOB (ochaTamu.
JleMoHCcTpanuu

Komnekiuu: pochop u ux coenuHEeHUs.
B3aumogeiicTBrue KOHIIEHTPUPOBAHHOW a30THON KUCIIOTHI C
MEJIBIO.

JlaGopaTopHble H NpaKTHYECKHE PAdOTHI
JlaGopaTopHBIE OTIBITHI:

1. B3aumogelicTBre cosiell aMMOHHMSA € IENOYBIO.

2. OzHakoMIIeHHE ¢ 00pa3namu a30THBIX U POCHOpPHBIX
yIIO0OpEHUIA.

IIpakTuyeckas pabora:

Ne 10. ITomyyeHue amMMuaKka, U3y4eHHE €TO CBOMCTB.

Buvtuucnenusn
— M0 YpaBHEHHSAM XUMHUYECKUAX PEAKIUI

coeMHEeHMH (aMMHaKa, cojiel aMMOHHS, A30THOH KUCIIOTHI, HUTPATOB, okcuza dhocdopa(V) u
(ocdopHOi KUCTIOTHI, hocdaToB), CIOCOOB! X MOTyUIEHHs, TPUMEHEHHE U 3HaUeHNE B IPHPOIe
Y JKM3HH YeJI0BEKa C HCII0JIb30BaHUEM CXEMBI.

OmnpenensTs HOHBI aMMOHUS U (hocaT-HOHBI B PACTBOPE C UCIIOIb30BaHHEM TaOIHIB! "X apakTepHbIe
peaKuuy Ha KaTHOHBI M aHHOHBI".

OOBACHATH CYIIHOCTD SKOJIOTHUECKUX MPOOIIEM, CBI3aHHBIX ¢ HAX0XK/ICHUEM COCANHEHNUH a30Ta U
(dhocdopa B oxpyxaromiet cpene.

[TnaHUpOBaTh U OCYIIECTBIATH HA IPAKTUKE XMMHYECKUE SKCIIEPUMEHTHI, IPOBOANTH HAOIIOACHNUS,
JIeTIaTh BBIBOJBI IO pe3yiIbTaTaM 3KCIepH-MeHTa.

CiretoBaTh IpaBuIIaM 0e30MacHOi paboTH B 1a00PATOPHUH IIPH HCIOJIB30BAHUN XUMHIECKO MOCY B
1 000pyIOBaHMSI.

[Tpon3BOaUTH BEMUCICHNS 10 XUMHYECKIM YPaBHEHHSIM.

Vcnosib30BaTh NPHU BHIIOJHEHUH YYEOHBIX 3a1aHNH TEKCThI y4eOHHKA, CIIPABOYHBIC MATEPHAIIBI
(TIeproAMYECKyIO CHCTEMY XUMUUECKHX 31eMeHToB JI. 1. MeHeneeBa, TabNULy pacTBOPUMOCTH
KHCJIOT, OCHOBaHUH U COJIEH B BOJIE, JICKTPOXHUMUYCCKUH PSIl HAIPSDKCHUH METAJIOB).

Vcnonib30BaTh NPHU BHIIOJHCHUH YYeOHBIX 3a1aHUH U B IPOLIECCE UCCIEI0BATENBCKON IS TEIBHOCTH
HAYYHO-TIOMYJSIPHYIO JIUTEPATyPy XUMHUIECKOTO COJEPIKaHHs, CIPaBOYHbIC MaTePHAIIBI, PECYPCHI
HHTepHeTa 1ociie KOHCYIbTAlUH C HeAarorom
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Tema 6. O0mas xapakTepuc-
THKA XUMHYEeCKHX 3JIEMeHTOB
IVA-rpynnsr

Yriepoa u KpeMHMii M MX
coeJMHeHHs

(84)

Yriepon, autoTponHsle MoauduKanuu (rpadguT, anmmas),
pacnpocTpaHeHue B Ipupoje, Gprusrdeckue 1 XUMHIECKHe
cBoiictBa. Ancop6umsi. Kpyrosopot yriepona B mpupoze.
Oxcuasl yriaeposa, ux Gusndeckue 1 XMMHYECKHe CBOMCTBA
(B3auMoeicTBYE ¢ MeTaIaMy, HEMETalIaMH,
*KOHIIEHTPUPOBAHHOHN a30THOH U CEpHOM KUCIOTaMM)*, UX
JICHCTBHE Ha KHUBbIE OPTaHU3MBI, *NOTy4eHHe™

U IpIMEHEHHUE. *DKoIorHuecKe Mpo0IeMbl, CBSI3aHHbIE C
okcunoM yriepoaa(lV); rumoresa riodanbHOTO MOTETUICHHS
KJIMMarta; HapHUKOBBIH 23 dekT.™

YronbHast KHCIOTa U €€ CONH, UX (PU3HIECKHE U XUMUIECKHE
CBOIicTBa, noayuenue u NpuMeHeHne. KadecTBeHHas peakiys
Ha KapOoHaT-noHEL *Mcronp3oBaHne KapOOHATOB B OBITY,
MEHIIHE, TPOMBIIUICHHOCTH, CEIIbCKOM X03SHCTBE.
Kpewmnnii, ero puzndeckue u XuMU4IecKue CBOUCTBA (Ha
IpUMepe B3aUMOJCHCTBUS C METAIUIaMH M HEMETAJIaMH),
*HoydeHue ¥ NpUMEHEHHe B JIEKTpOHHKe. *

*CoennHEeHUs KpeMHUS B pupoze. OOIue npeacTaBieHus 00
okcuge kpeMuusI(IV) u kpemHUEBO# kucinote. CHIMKATHI, HX
HCIIOJIb30BaHNE B OBITY, METUIINHE, TPOMBIIIICHHOCTH.
Bax-Heiime cTpouTeNbHbIe MaTepUallbl: KepaMHKa, CTEKIIO,
LEeMEeHT, 0eToH, xene300eToH. [IpobaeMsr 6e30macHOrO
UCIIOBb30BAaHMS CTPOUTEIBHBIX MATEPHUAIOB B TOBCEHEBHOM
KHU3HU.*  JIeMOHCTpauuu

Monenu KpuCTAUIMIeCKUX PEHIETOK anMasa, rpadura,
MOJIEKYIIHI (yJuIepeHa.

AncopOuus pacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIIIEM.
IIpoTtuBoras.

Buneomartepuainsl: CHIIMKaTHAs IPOMBIILIEHHOCTb.

Mozenu MoJIeKyJl OpraHM4ecKux BemecTs. JlaGopaTopHbie n
npakTuyeckue padorsi JlaboparopHsrit onbiT: KauecTBeHHast
peaknus Ha kapOoHaT-HoH. I[IpakTrueckne paboThI:

Ne 11. INomyueHue yriekucaoro rasa u U3y4eHue ero CBOMCTB.
Ne 12. Pemenue sKcriepuMeHTANBHBIX 33/1a4 IO TEMe
«Hemerannbi».

Bbruncienust 1o YpaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ
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OOBsICHATE 00IMe 3aKOHOMEPHOCTH B N3MEHEHHH CBOMCTB 3JIeMeHTOB [V A-Tpymnms! 1 ux
COEIMHEHHUH ¢ yIETOM CTPOEHHS HX aTOMOB.

XapaxTepu30BaTh (Gpu3NUECKUe U XUMHIECKHE CBOMCTBA MMPOCTHIX BELIECTB YIIepoia U KPEMHHS U X
coelMHeHNH (OKCHIOB YIIIepo/a, YTONbHOM KUCIOTHI, KapOOHATOB, OKCHAA KPEMHHS, KDEMHHEBOI
KHUCIIOTBI, CUJIMKAaTOB), CIIOCOOBI UX MOIY4eHHUs], IPIMEHEHNE U 3HaUEeHHE B IPHPOAE U KU3HU
JeIoBeKa.

Onpenenats KapOOHAT- U CUIIMKAT-

HOHBI B PacTBOPE.

OOBSICHATE CYIIHOCTD 3KOJIOTMYECKHX TPOOIIEeM, CBSI3aHHBIX ¢ HAXOXKJICHUEM YTIIEKHCIIOTO Ta3a B
OKpYy:Karolel cpene.

[TnaHUpOBaTh M OCYIIECTBILITH Ha MPAKTHKE XMMHIECKUE SKCIICPHIMEHTEL,

ITpoBomuTs HAOTIOAEHNS, ETATh BEIBOIKI IT0 Pe3yIbTaTaM SKCIEPUMEHTa IT0CHIe IPEeIBapUTETLHOMN
paboTEHL.

CrnenoBath nmpaBuiiaM 0e30MacHOi paboTHI B 1a0OPAaTOPHUH MPH UCTIONB30BAHIUH XUMHUYECKOH MOCYIBI
1 000pyIOBaHMUSL.

Hcnionp30Bath MpH BEIOTHEHNH YI€OHBIX 3aJaHUH TEKCTHI y4eOHHKA, CIIPABOYHBIC MaTepHAaIIbI
(ITepnoanyeckyro cucTeMy XMMHUeCKUX 1eMeHToB [1. 1. Menneneesa, Tabiuiy pacTBOPHMOCTH
KHCJIOT, OCHOBAaHHH U COJIEH B BOJIE, IEKTPOXUMUIECKHH PsII HAIIPSDKEHUH METAJJIOB) TI0CTIe
KOHCYJIBTAIUH C TI€arorom.

Vcrionb30Bath MpY BEITIOIHEHUH YY€OHBIX 3a/IlaHUH U B IIPOLIECCE HCCIIEOBATEILCKON ASSITEIBHOCTH
HAYYHO-IIOMYISIPHYIO TUTEPATYPy XUMHIECKOTO COAEPKAHHS, CIPABOYHBIC MaTEPHAIIBI, PECYPCHI
Hurepuera




Paznen 2. Merta/uisl U ux coeaunennsi (20 1)

Tema 7. O6mmue cBoiicTBa
METAJ/LJIOB
(4

OOmast XapaKTepUCTHKa XUMHIECKHX JIEMEHTOB — METaJUIOB
Ha OCHOBaHWH HX HosioxeHus B [lepronmaeckoii cucreme
xumuueckux aneMmenToB [I. . Menneneesa u crpoeHus
aTromoB. CTpoeHne MeTalmioB. MeTanudeckas CBA3b
MeTaJUTHYeCKasi KpUCTaINIecKas pemmeéTka.
DIEKTPOXUMHYECKUN PsAJ] HAPSHKEHUH METaJlIOB.
Ousnueckne 1 XUMUYECKUE CBOMCTBA METAIIIOB
(B3anMoeeliCTBHE C KUCIIOPOJIOM, BOJOH, KHCIOTaMH).
*0O0mue crocoOb! MOTydeHUs] METAJLIOB. *

*TloHsITHE O KOPPO3UH METAIIIOB U OCHOBHBIE CITOCOOBI
3aIIUTHI OT Koppo3uu. CIuIaBk (CTajb, YyTYH, JIOPATIOMHHHUMH,
OpoH3a), UX IPUMEHEHHE B OBITY M MPOMBIIUICHHOCTH. *

JdemMoHcTpauun

O3zHakoMIIeHHE ¢ 00pa3aMi METAJIOB U CIUIABOB, HX
(hU3HHECKUMHU CBOMICTBAMH.

Mojenu KpUCTAIMYECKUX PELIETOK METaILIOB.
Bupeomarepuansl: KOppo3ust METaLIOB.

JlaGopaTopHble M NPaKTHYECKHE PA0OTHI
JlaGopaTopHBIC OTBITHI:

O3HakoMIIeHHE ¢ 00pa3iaMy CIIaBOB METaJUIOB.
3aBUCHMOCTb CKOPOCTHU peaKIMU MeTaslla ¢ KUCIOTOH OT
HPUPOJIBI METaJLIA.

Bobruncienus
0 ypaBHEHUSAM XUMHUYECKUX PEAKIIUH.

PackpbIBaTh CMBICI U3y4aeMBbIX IOHATUH U IPUMEHATH 3T OHATHS [IPU OIMCAHUU CBOIICTB BEILECTB
U UX [IPEBPALICHUN.

OOBsICHATE 001IKE 3aKOHOMEPHOCTU B U3MEHEHHU CBOMCTB 3JIEMEHTOB-METAIIOB U UX COEMHEHUH C
Y4E€TOM CTPOEHUS UX aTOMOB.

XapakTepu30BaTh CTPOESHHE METAILIOB, O0IIHe (hH3UIECKHE U XUMUUECKUE CBOHCTBA METAILIOB.

XapaxTepu30BaTh 00IIUe CIOCOOBI MOTYyYEHHsI METALIOB 1I0CTIE CTPYKTYPUPOBAaHUS MaTepuaa.

CiretoBaTh IIpaBUIIaM 0e30MacHO paboTH B 1a00PATOPHH IIPH HCIOJIB30BAHUN XUMHIECKO MOCYIBI
1 000pyIOBaHMSI.

IIpon3BOAUTE BBIYUCICHHS 10 XUMUYECKUM YPAaBHEHUSIM.

Vcrionp30Bath PY BEIIOIHEHUH YY€OHBIX 3aJaHUH TEKCTHI y4eOHHKA, CIIPABOYHBIC MaTepHaIbl
(Ileproanveckyro cucTeMy XUMAYECKUX dneMeHToB Jl. 1. MenneneeBa, TaOMUIly pacTBOPUMOCTH
KHCJIOT, OCHOBaHUH U COJIEH B BOJIE, JICKTPOXUMUYCCKUH PsIl HAIPSDKEHUH METaJIOB).

Hcrionp30Bath MpH BEIMOTHEHNH YI€OHBIX 3aJaHUH U B IPOIIECCE HCCIEI0BATEILCKOH AESTENbHOCTH
HAYYHO-IIOMYISIPHYIO TUTEPATYPy XUMHIECKOTO COAEPKAHHS, CIPABOYHBIE MaTEPHAIIBI, PECYPCHI
HuTtepHeTa nocne npeasapuTeabHOI KOHCYIbTALUY C IEAar0roM

Tema 8. Baskneiinme MeTaJLIbI
M MX COeTUHEHHS
(16 9)

Lenounsie meramsl. [lonoxenue B [lepuonnyeckoit cucreme
xumuueckux nemenToB J1. . Menaeneesa, crpoeHHe aTOMOB.
Haxoxnenue B mpupoe.

Ou3nyeckre 1 XMMHYECKHE CBOMCTBA (Ha MPUMepe HATPHUS U
Kanust). OKCHIBI ¥ THAPOKCUIBI HATpus 1 Kanus. [Ipumenerne
[IEIOYHBIX METAIJIOB U MX COEIMHEHMM.

[emoyHO3eMeTbHBIE METAIIIBI MATHUH U KalbIHH, CTPOCHUE
atoMoB. [Tonoxenue B [leproauueckoil cucTeMe XUMHYECKHX
snemenToB J[. . MenaeneeBa. HaxoxneHue B npupose.
dusnyeckue U XUMHYECKHE CBOicTBa. BaxkHekmme
COEIMHEHHUS Kajblys (OKCHJI, TMAPOKCHI, coin). *JKECTKOCTD
BOJIBI U CIIOCOOBI €€ yCTpaHEeHHs. ™

Amomununii. [Tonoxxenue B [lepuoanyeckoit cucreme
XUMH4ecKuXx >neMeHToB JI. V. MenneneeBa, crpoeHre aToMa.
Haxoxxnenue B mpupone. uzndeckue 1 XUMHIESCKHES

OOBsICHATE 0011IME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3JIEMEHTOB-METAIIOB B TPYNIAx U UX
COEIMHEHUH ¢ y4ETOM CTPOEHHSI UX aTOMOB.

XapakTepu30BaTh (pU3MIECKHE M XUMHYECKHE CBOMCTBA IPOCTHIX BEIIECTB METAJUIOB U UX COSMHEHHI
(OKCHIOB, THIPOKCH/IOB, COJIEH) C OTIOPOI Ha CXEMY, CIIOCOOBI UX TTOTyIeHHs, IPUMEHEHHE 1
3HAa4YEHHE B MPHPOJIE U JKI3HH YeTIOBEKA.

Pacnio3naBaTh ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIINI HOHBI METAJIIOB (MArHs, ATFOMHIHIS, IIMHKA,
JKeJie3a, MEJI) C HCIOJIb30BaHUEM TaOMHIB "X apaKTepHbIe PeaKIni Ha KaTHOHBI .

l_[J'laHI/IpOBaTl) 1 OCYHIECTBJIATH HA IPAKTUKE XUMHUYICCKUE DKCIIEPUMEHTLI, [IPOBOAUTH Ha6.]'l}0)16Hl/I$[,
J€JIaTh BBIBOJBI 110 PE3YyJIbTaTaM 3KCIIEPUMEHTA.

CrienoBath npaBmiaM 0e30macHoit paboThI B 1a00paTOPUH IPU UCTIONB30BAHMH XUMUUECKOM MOCY b U
000opyI0BaHusL.

npOl/ISBO)II/ITb BBIYUCJIICHUS 110 XUMHWYECKUM YPABHCHUSAM.

BricTpanBath pa3BépHyTHIE NICHMEHHBIE U YCTHBIE OTBETHI C OIIOPOH HA HH(OPMAIHIO U3 yIeOHUKA 1
CIPaBOYHBIX MAaTEPHAIOB, TPAMOTHO HCIOJIB30BATh H3YUSHHBIH TOHATHHHBIN anmapaT Kypca
XHUMHH.
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cBOlicTBa. AM(OTEpHBIC CBOCTBA OKCH/IA U THAPOKCHIA.
XKeneso. [onoxenue B [leprnoamueckoit cucreMe XUMUYECKIX
anemenToB [I. 1. Menneneesa, crpoenue aroma. Haxoxnenue
B ipupoie. Pu3nyeckue U XUMHIECKHe cBoiicTBa. OKCHIIBL,
ruxpokcusl u comn xeneza(ll)

u xene3a(Ill): cocras, cBOMCTBa U noayyeHue.

JdeMoHcTpauumn

B3aumopeiictBue HaTpus ¢ BOAOH.

OxparrBaHue IJIaMeHH HOHAMH HaTPHA U KaJHs.
OkpalrBaHue IJIaMeHN HOHAMU KaJlbLusl.
BzauMoelicTBie OKCHIA KaJIbIHs ¢ BOJOM.
Buneomarepuansl: ropeHue xenes3a B KUCIOPOJIE U XJIope.

JlaGopaTopHble U IPAKTHYECKUE PadOThI
JlaGopaTopHBIC OTBITHI:

OsHakoMIIeHHE ¢ 00pa3aMy AIFOMUAHHS U €T0 CIUIABOB.
AmM@oTepHBIE CBOMCTBA THAPOKCHIA ATIOMUHHS.
KauecTBeHHBIE peakIny Ha HOHBI XKeNe3a.

JKécTkoCTh BO/IBI U METOBI €€ YCTPAHEHHUS.
IIpakTuaeckue paboOTHI:

Ne 10. Pemenne sxcriepiMeHTaNBHEIX 33/1a4 110 TEMe
«Mertamas».

Boruncienus
110 YpaBHEHUSIM XUMHUYECKUX PEaKIUil

Hcrionp30BaTh IpH BEIOIHEHNH YIeOHBIX 3aJaHUH U B IPOLIECCE NCCIEA0BATEIBCKON IEITEbHOCTH
Hay4HO-IIOIYJISIPHYIO JIUTEPaTypy XUMHUYECKOIO COJEeP KaHHs, CIIPABOYHBIC MaTepHaJbl, PECYpPChl
Hntepuera

Paznen 3. [lepBoHavanbHbIe XUMUYECKUE TOHATHS 00 OpraHUYecKUX BenlecTBax, 109

Tewma 9. [TepBoHayanbHbIE
XUMHYECKHE TTOHATHS 00
OpPraHWYECKHX BELIeCTBaxX

OOmwme mnpencraBieHHs 00 OCOOSHHOCTSX COCTaBa H
CTpOCHHS OpraHMYecKuX COeIMHEHHIT yriaepona.
TlepBoHaYanbHbIC MOHATHS 00 OPraHUYECKHX BEIIECTBaX Kak
0 COCZIMHEHUSX yriepona (MeTaH, 3TaH, STHJCH, AlCTHICH,
STaHOJN, TJHIEPWH, YKCycHas Kuciora). *Mx cocraB u
XuMmuueckoe — crpoenue. Kmaccupukanus — OpraHMY4ecKuX
BentectB.* TIoHATHE O OHOJOTMYECKH BaKHBIX BEIECTBAX:
KHpax, OenKax, yriieBoJax — ¥ UX POJM B )KU3HU YEIOBeKa.
*MarepHanbHOE eIUHCTBO OPraHMYECKHUX M HEOPraHWYEeCKHX

COEIMHEHHU. *

IIpupogHEIE HCTOYHHKH YTIIEBOLOPOAOB (YTONb, IPUPOTHBII
ra3, HedTh), MPOIYKTHI UX MepepabOTKH, UX POJIb B OBITY U
IPOMBIIICHHOCTH.

OOBSICHATH IPUINHBI MHOTOOOPAa3Hsl BEIIECTB, MILTIOCTPUPOBATH B3aHMOCBSI3b HEOPTaHHIECKHX
COEIMHEHUH Yriepojia U OpraHUYeCKHX BELIECTB MO/ PyKOBOJCTBOM YUHUTEIS.

OOBSICHATE yCIIOBHS 0€30M1aCHOTO HCIIOIB30BaHMs BEIIECTB M XUMUYECKHUX PEaKIHUid B OBITY.

XapakTepu30BaTh pOJIb XMMHH B Pa3IMYHBIX chepax AesiTeIbHOCTH JII0/CH, OCHOBHBIE BEIIECTBA U
MaTepHabl, IPUMEHseMbIE B )KU3HH COBPEMEHHOTO UeJIOBEKa.
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Pasnen 4. O6o6menne MaTepraina 1o kypcy «Heopranmdeckast xumusy (4 1)

Tema 10. XuMus 1 oKpyxaromas
cpena, lu

HoBsre Matepuaisl u TexHomorny. BemecTsa 1 MaTepraisl B
MOBCEIHEBHOM XKU3HU YenoBeka. XUMUS U 37J0pPOBbE.
BesonacHoe ncnonabp30BaHKe BEIECTB U XUMUUECKUX PEAKIUN
B OBITY.

OCHOBBI 3KOJIOTHUECKOH TPaMOTHOCTH. XUMHUYECKOE
3arpsi3HEHUE OKpY’Karollel cpeabl (IPeAeNbHO JOIMyCTHMAas
KoHLeHTpauus Bemects — [1JIK).

Ponb XxuMuu B peleHnH 3K0JIOrHIecKUX MpodiaeM

O06001IeHHEe MaTepUana 1Mo Kypcy
«Heopranuueckast Xumus», 34

O06o6menye u cucTeMarn3anys o kypey «Heopranmdaeckas
XUMHS»

XapakTepH30BaTh POk XHMHUH B Pa3IMYHBIX chepax AesTeIbHOCTH JIIOAEH, OCHOBHBIC BEIECTBA 1
MaTepHabl, IPUMEHSICMBIC B )KU3HH COBPEMEHHOT'O YEJIOBEKa.

. OGBACHATH ycIoBUS OE30IIaCHOTO HCIIOJIBL30BaHMUS BEIECTB U XUMHUYECKUX PEAKIUH B OBITY

AHanMM3UpoBaTh U KPUTHIECKH OIIEHUBATh MH(MOPMALIUIO O BIMSHHUH POMBIIUIEHHOCTH, CEIILCKOTO
XO0351ICTBa, TPAHCIOPTA U JIp. HA COCTOSIHUE OKPY’KAIOIIEH CPEbl.

YMeTh 0Ka3bIBaTh NMEPBYIO MIOMOIIb IIPH XUMHUYECKHUX 0XKOTaX M OTPABICHHAX.

[TpuHNMaTh ydacTue B 00CyXKICHUHN MPOOIEM XUMHUYECKON U 3KOJIOTYeCKOH HalpaBIeHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MO3ULIUIO MO MPOOIeMe U IpeularaTh BO3MOKHBIE ITyTH €€ PeIleHusIC
oropoif Ha MHpOpMaLHUIO U3 y4eOHHMKA U CIIPaBOYHBIC MaTepHalbl, pecypchl MIHTepHeTa

[Tpu paspabotke padouell MporpamMMbl B TEMAaTHYECKOM IUIAHMPOBAHHMHU JIOJDKHBI OBITh YUTEHBI BO3MOKHOCTH HMCIOJIB30BAHUS AJIEKTPOHHBIX (LIM(POBBIX) 00pa3oBaTENbHBIX
pecypcoB, SBISIOUIMXCS Y4eOHO-METOJANYECKUMU MaTepraiaMu (MyJIbTHMEANHHbBIE MPOTPaMMBbI, AJIEKTPOHHbIE YYEOHUKH M 3aIa4HUKH, DJIEKTPOHHbIE OMOJIMOTEKH, BUPTYaJbHbIC
71ab0paToOpHUu, MIPOBBIE MPOrPaMMBbI, KOJUIEKIIMM HU(POBBIX 00pa30BaTENbHBIX PECYPCOB), HCIIOJIB3YEMBIMH Ul OOYy4YEHHS M BOCIMTAHHUS Pa3iIMYHBIX TPYII IMOJb30BaTEJCH,
MPE/ICTABJICHHBIME B DJIEKTPOHHOM (LU(GPOBOM) BHJE M pealu3yromMMu auaaktudeckue Bo3MoxkHocTh UKT, comepikaHue KOTOPBIX COOTBETCTBYET 3aKOHOAATENBLCTBY 00

00pa3oBaHuH.
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