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[TOACHUTEJIbHAS 3AIINCKA

®denepanbHas pabodas mporpaMma Mo XUMHUHU I OOYHAIOIIMXCS C 3aJIepKKOU
ncuxuyeckoro pasButus (nanee — 3IIP) Ha ypoBHE OCHOBHOro 0OO0IIEro 0Opa3zoBaHUA
MOJITOTOBJIECHAa Ha OcHOBe DenepallbHOrO TrOCYJapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHaapTa OCHOBHOro obmiero ooOpaszoBanusi (IIpmxaz Mwunnpocsemenuss Poccun ot
31.05.2021 . Ne 287) (manee — ®I'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 XUMHUHU CBSI3aHA C OBJIAJCHUEM 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 (pOpME, COOTBETCTBYIOUIEH BO3pACTy OOyYarOUIUXCsl M 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 jaHHON MpOTrpaMMBI B Mpoliecce 00ydeHUs 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,  YMEHHS
BOCIIPUHUMAaTh W KPUTUYECKU aHAJIM3UPOBaTh HHGPOpPMAIMIO, NPEICTABICHHYIO B
pa3ianuHbIX (opMax. 3HAYUMOCTh IpEAMETa JUIsl Pa3BUTUS KU3HEHHOW KOMIIETEHIIMU
oOyvaromuxcsi ¢ 3[IP 3akmrouaeTcss B YCBOGHMH OCHOBBI XUMHYECKHX 3HAHUI,
HEOOXOJUMBIX JJIsi MOBCEIHEBHOM >XU3HU; HABBIKOB 3JJOPOBOrO M OE30MACHOTO IS
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» MPENICTABISAET ONPEACICHHYIO TPYAHOCTh ISl 00YYaroIUXCs C
3I1P. D10 cBs3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON 1€ATEbHOCTH, MEPUOANYECKUMU
KOJICOaHUSIMU BHUMAHMS, MaJIBIM 00bEMOM TMaMSTH, HEIOCTATOYHOCTHIO 0OIIIEero 3amaca
3HAHWM, MOHW)XCHHBIM ITO3HABATEJIbHBIM HMHTEPECOM M HU3KUM YPOBHEM pEYEBOTO
pa3BUTHSL.

Jlnst mpeomosieHUsT TPYAHOCTEH B HW3YYEHUH YUYEOHOTO TMpeameTa «XHUMH
HeoOxoaMMa ajganTaiusi o0bemMa U XapakTepa yueOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOyYaromuxcs, y4eT UX OCOOEHHOCTEH pa3BUTHSL:
UCIIOJIb30BAHUE AJITOPUTMOB, BHYTPUIPEIAMETHBIX M  MEXKIPEIMETHBIX CBSI3€H,
MOCTENIEHHOE YCIOKHEHUE N3YYaeMOro MaTepHaia.

[Ipy wu3ydyeHUH XUMHUM HEOOXOJUMO OCYIIECTBISATH B3aUMOJCHCTBUE Ha
MOJINCEHCOPHOM OCHOBE.

TeopeTtnuecknul Marepuall PpEKOMEHAYETCS U3y4daThb B IPOLIECCE IMPAKTUUYECKOU
nesTenbHOCTH. BO3MOXKHO BBIJIEIEHUE OTIEIBHBIX YPOKOB Ha pEIICHUE 33/a4 B CBSA3HU
CO CJIOXHOCTBhIO aHanm3a TekcTta oOydaromumucs ¢ 3[IP. Opranuueckoe eauHCTBO
MPAKTUUYECKOM U MBICIUTEIbHOW NEATEIbHOCTH OOYYaIOIIHUXCS Ha YpPOKax XUMHH
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUECKUX 3HAHUH U
ymenuil. Ocoboe BHUMaHHUE NMPU U3YYCHUH XUMUU YACTSAETCS U3YUCHHIO «CKBO3HBIX)
MOHSATUH ¥ (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHUaa.

[enum u 3a7aun u3yueHus yaeOHOTO peaMeTa « XUMHUS)
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OOmue wnenn wu3ydeHHs Y4YeOHOTro IMpeaMeTra «XUMHUsS» NPEICTaBICHB B
@®enepanbHOil  pabodeil mporpaMMme OCHOBHOTO oOmiero oOpazoBanus. OHuU
aKTyaJIM3UpPOBaHbl C Y4YE€TOM HOBBIX MNPUOPUTETOB B CHUCTEME OCHOBHOIO OOINIETO
oOpa3oBaHUsl, HAMPABIEHHOCTH OOYYEeHMs] Ha PA3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ MHTEIJIEKTa W o0miel KyiabTypbl. OOydeHHE YMEHUIO YUYUTHCA U
IPOJI0JKATh CBOE 00pa30BaHKME CAMOCTOSITEIHLHO B HACTOAIEE BpEeMs SIBISIETCS OJIHOMN
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>Karollel MPUPOIHOM CPEMbI;

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, 00ecneynBaouX pealn3alnio
JMYHOCTHO-OPUEHTUPOBAHHOTO U JIEATEIBHOCTHOTO MOJAXOJ0B K OOYYEHHIO XUMUU
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMHpoBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX TMPEACTABICHUN O
BEIIECTBAaX, UX MPEBPAIICHUAX U MPAKTHUECKOM MPUMEHEHHUH; OBJIaICHUE TOHSITHIHBIM
anmapaToM ¥ CHMBOJIMYECKHUM SI3BIKOM XUMHUH;

OCO3HaHHE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak oOnacTu
COBPEMEHHOTO €CTECTBO3HAHHUS, XHUMHUYECKHX MPEBPALICHUA HEOPraHUYECKUX U
OpTraHUYECKUX BEIISCTB KaK OCHOBHI MHOTHX SIBJICHUW YXUBOW M HEXHBOW MPUPOIIHI;
yriyOneHne MpeICTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA;

OBJIaJICHHE OCHOBaMHM XMMHYECKOM TPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATh
U OOBEKTUBHO OIIEHWBATh XKU3HECHHBIC CUTYyallUH, CBSI3aHHBIE C XUMHEH, HABBIKAMHU
Oe3omacHOro oOpalieHus ¢ BEUIeCTBaMH, HCIIOJIb3YEeMbIMH 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 SIBICHUSIMUA U TPOLECCAMH, MPOUCXOAIIMMUA B MUKPOMUPE, OOBSICHAThH
PUYKUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHUS, a
TaK>Ke 3aBUCUMOCTb TPUMEHEHHS BEIIECTB OT UX CBOMCTB;

NpUOOPETEHUE OMBITA MCIIONb30BAHUS PA3JIMYHBIX METOJOB U3YUYEHUS BEIIECTB,
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 MPOOieM, B TOM YHCIIE B MPEAOTBPAIICHUN 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 IPUMEHEHUU 3HAHUM C HMCIOJb30BAaHUEM MPUEMOB AJITOPUTMHU3ALUU U BU3YaJIbHbBIX
onop, 00y4eHus CTPYKTYpUPOBAHUIO MaTepHUaa.

bonbiioe 3HaueHHWe AJ MOJHOLIEHHOIO YCBOEHHS YYEOHOro maTepuajia UMEeT
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,
MEXIIPEMETHBIE CBSI3H CIOCOOCTBYIOT €r0 JIyYIIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKpEIJICHUIO MOJIYYEHHBIX 3HAHUM U IPAKTUYECKUX YMEHUH.

[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
cOOJII0/IEHUS TTPaBUJI TEXHUKH 0€30MaCHOCTH MPHU NPOBEICHUU J1ab0paTOPHBIX padoT B
XUMHUYECKOM KaOWHETE.

IIpumepHble BHABI aesATeqabHOCTH oOy4yawomuxcsa ¢ 3IIP, o0yciaoBieHHbie
0co0bIMH 00pa30BaTEeJIbHLIMM MOTPEOHOCTAMH M 00ecIeYnBAIONIAE OCMBICJICHHOE
OCBOEHHE CO/IeP:KAHNU 00PA30BaHUsI MO NpeaMeTy « XHuMHU»

Conepxxanue BUAOB jesTenbHOCcTH oOywatoniuxcs c¢ 3IIP Ha ypokax Xumuu
oTpeneNnsieTcss UX 0COOBIMU O00pa30BaTEIbHBIMHU MOTPEOHOCTSIMU. [loMHMO MMIHMPOKO
ucnonpzyeMbix B @OIT OOO oOumx [ist Bcex OOyyaroluxcs BUAOB JIEATEIbHOCTH
ClleqyeT YCWIMTb BHUJIbl JEATEIbHOCTH, CHeuu(puYHble I JAaHHOW KaTeropuu
oOyuaromuxcsi, Ui 00ecTieyeH!s] OCMBICIIEHHOTO OCBOCHMSI COAEpkKaHMs 00pa30BaHUs
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[0 TNPEAMETY: YCUJICHHE TPEIMETHO-NPAKTUYECKOU JEATEIbHOCTH C aKTUBU3AlLUEH
CEHCOPHBIX CHCTEM; YEPEAOBAaHWE BUAOB ACATEIBHOCTH, 3aJCHCTBYIOIINX Pa3JIMYHbIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja ¢ ONOpPOM Ha allTOPUTM; «IOLIATOBOCTH» B
U3YYCHUN MaTepualia; MCIOIb30BaHUE JOMOJHUTEIBHOW BU3yaJIbHOW OMOpPHI (TUIAHBI,
o0pas3libl, CXeMbl, IIa0JIOHBI, ONOPHBIE Ta0IMIbI). 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 CTPYKTYPUPOBAHUIO MaTepHUalia: COCTABJIECHHWE PUCYHOUHBIX U
BepOANbHBIX CXEM, COCTaBJieHME TaOJdHIl, COCTAaBJICHHWE KJIACCHU(PHUKAIUU C
0003HaYEHHBIMU OCHOBAaHUSAMH TSI KiIacCU(PHUKAIMKA M HAMOJTHCHUE WX MPUMEpPaMU |
zp.

[IpumepHast TemaTuyeckasi U TEPMUHOJIOTUYECKas JIEKCUKa cooTBeTcTBYeT DOII
000.

Hnst oOyuatomuxcsi ¢ 3[IP cymiecTBEHHBIMU SIBISIOTCS MPUEMBI PaOOTHI C
JEKCUYECKUM MaTepuajaoM 1o mnpeaMmery. [lpoBomutcs crnenuanbHas padoTa 1o
BBEJICHUIO B aKTHUBHBIA CJIOBapb OOYYarOUIUXCS COOTBETCTBYIOMIEH TEPMHHOJIOTHU.
N3yyaeMble TepMUHBI BBOJSITCS HA MOJMCEHCOPHOW OCHOBE, 00s3aTelibHa BU3yalbHas
MOJJIEP’KKa, aJITOPUTMBI Pa0OTHI C OMPEICTICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaJln3aIluu
TEPMHHOJIOTHH.

Mecto yueOHOro nmpeamera « XuMus» B y4eOHOM ILJIaHE

B cootBerctBUM Cc @DenepaibHbIM  TOCYJAPCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOT'O OOIIero o0pa3zoBaHusl YUEOHBIN mMpeaMeT «XUMUs» BXOJUT 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», mnpeactaBieHHoe B DenepanbHOU
paboueit mporpamme, coorBerctByer DI'OC OOO, pa3paboTaHo C y4EeTOM
denepanbHOl  OCHOBHOW  0Opa30BaTENbHOW  MPOTPAMMBI  OCHOBHOTO  OOIIETO
oOpazoBaHusi 1O y4yeOHOMY TMpeAMEeTy «XUMHUS», COOTBEeTCTByeT DenepaibHON
aJanTUPOBAHHOW OCHOBHOW 00Opa3oBaTeNbHONM TMPOrpaMMe OCHOBHOTO  OOIIETro
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.™ Tema W BelecTsa.
@u3nuecKre CBOICTBA BEIIECTB. ATrperaTHOE COCTOSIHME BEIIECTB. *XUMHUS B CUCTEME
Hayk.* Uwucteie BemectBa u cMecu. CmocoObl pazaenenuss cmeceit. [IpaBuna
0e30macHOro OOpaIIeHus ¢ BEIEeCTBaMH U JTabOpaTopHBIM 00opynoBanueM. *[lonsTue
0 METOJIaX MO3HAHUS B XUMHUU.™

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 BeliecTB.* OTHOCUTENbHAas MOJIEKYJsipHass Mmacca. MaccoBas
JI0JI1 XUMUYECKOTO DJIEMEHTa B COCTMHEHUU.

duznyueckre W XUMUYECKHE SIBJICHUA. XuUMUYeckas peakuus. [lpusHaku
XUMUYECKUX pEaKIUh. YpaBHEHUS XUMUYECKUX peakiuid. 3aKOH COXpaHEHUS MacChl
BemiecTB. Knaccudukanus XUMHUYECKHUX peakiuil (COeIUHEHUs, pa3JIoXKeHHUs,
3aMeIleHus, OOMeHa).

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOM, C MpaBUIaMU
paboThl B JIa0OpaTOpuu W MpUEMaMH OOpallleHUs C J1a0OPaTOPHBIM O0OPYAOBAHUEM;
U3yuYeHHE U OMNHUCaHHWE (PHU3UYECKUX CBOMCTB 0O0pa3lloB HEOPTaHUYECKHX BEILECTB;
HaOmoieHne (pu3nyecKrx (IJIaBICHUE BOCKA, TASIHHUE JIbAA, PACTUPAHKE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIUs BOJbl) U XUMUYECKUX (TOPEHUE CBEUM, MPOKAIMBAHUE MEAHOMN
IIPOBOJIOKH, B3aMMOJEHUCTBUE MeJa C KUCJIOTOM) SIBICHWM, HAOMIOJACHHE U ONUCAHUE
IIPU3HAKOB MPOTEKAHUS XUMHUYECKUX peaklUui (pas3siocKeHUE caxapa, B3aUMOJEHCTBUE
CEepHOM KHCJIOTBI C XJOopuaoMm Oapus, pasioxeHue ruapokcuaa meau (1) npum
HarpeBaHMUH, B3aUMOJAEHCTBUE Xkele3a ¢ pacTBopoM conu meau (I1));u3ydenue cnocoboB
paszzaeneHus cMeceil (C TOMOILBI0 MarHuTa, PUIBTPOBaHKE, BbIMIAPUBAHUE, TUCTUILISALNS,
xpomarorpadus), MpOBEJEHUE OYUCTKU NOBAPEHHOHM COJIM; HAOJIOJIEHUE W ONHUCAHUE
pe3yabTaTOB TMPOBEICHUS OIbITA, HWUIIOCTPUPYIOMIETO 3aKOH COXPAHEHHS MAacChl;
CO3/IaHHE MOJIETIEN MOJEKYJ (IIApOCTEPKHEBBIX).

Baxxneinmme npeacTaBUTEN HEOPTaHUYECKUX BEIECTB

Bo3nyx — cmech razos. CocraB Bo3gyxa. Kucnopog — sneMEHT M IpOCTOe
BelecTBo. HaxoxaeHue Kucnoposa B mpupoae, pU3nyeckue 1 XMMUYECKUE CBOICTBA.
Peakiuu ropeHust MpOCThIX U CIOKHBIX BemiecTB. COCOOBI MOJIYYSHHS] KUCIOpOoa B
nabopaTopur *u npoMeblnuieHHOCTH.* [IpuMmenenne kuciopona. [lonstue 00 okcumax.
Kpyrosopot kucinopona B npupoje. *O30H — ajtoTponHasi MOAUPUKALUSI KUCIOPOa.

TemnoBo# 3pPexT XuMHUYECKON peakiiny, TEPMOXUMHYECKUE YPaBHEHUS, IK30- U
SHAOTEPMUYECKHE PEaKIMK. TOIUIMBO: Yrojb U METaH. 3arpsi3HEHHUE BO3/1yXa, YCUICHUE
napHUKOBOTO 3 (PexTa, pa3pyiieHue 030HOBOTO CIOsT.™

Bonxopox — aneMeHT M IpocToe BewiecTsBo. HaxoxaeHue Bonopona B IPUPOJE,
¢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 COEIMHEHUH, KOJMYECTBA BEIECTBA, MOJSIPHON Macchl, MOJISIPHOTO 00beMa
ra3oB. Pacu€Tbl Mo XMMUYECKUM YPAaBHEHUSIM.

*@uznueckue cBorcTBa Boabl.* Boma. Ee coctas, ctpoeHue u mosiekyibl. *Boaa
Kak pactBoputenb.* PactBopbl. *IIoHSITHE O HACHIEHHBIX W HEHACHIIIEHHBIX
pactBopax. IloHsiTue pacTBOpMMOCTH BelIlecTB B Boje.* Pacuer maccoBoil moim
BEIllECTBA B pacTBOpe (MpOIEHTHAas KOHLEHTpanusi). MaccoBasi 10yisl BelllecTBa B
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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
HEOpraHWYeCcKux coeAuHeHud. OKcuabl: CcocTaB, Kiaccupukanus (KUCIOTHBIE,
OCHOBHBIC, *aM(poTepHBIC, HeconeoOpasytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuna azora (ll)), Homenknarypa.* *[lonyueHne™ u XMMUYECKHE CBOMCTBA OKCHUJIOB
(B3auMopelicTBue ¢ BOAOW, KucimoTamu, mienodamu). OcHoBanusa. Knaccudukanus
OCHOBaHMW: IIEJIOYM M HEPACTBOPHUMBIE OCHOBaHUA. HoOMeEHKnaTypa OCHOBaHUM.
du3MUecKue M XUMHUYECKHE CBOMCTBA OCHOBaHHHN (B3aMMOACHCTBHE C OKCHIAMU
HEMETAJUIOB, KUCIIOTaMU, coJisiMH). *TlorydeHne 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 MetaioB H. H. bekeroBa. Conm (cpenHue): HOMEHKJIATypa CoOJeid,
*CcnocoObl MOJTyYeHUs™, B3aUMOJICUCTBHE COJIeH ¢ MeTaUlaMH, KUCIOTaMH, IeJI04aMu
U COJISIMU, IPUMEHEHUE.

[TonstHe 00 aM(dOTEepHBIX THAPOKCHIAX (HAa MpUMEpe LUHKA U *aTrOMUHHS™):
*XUMHYECKUE CBOMCTBA (B3aMMOJICHCTBHE C KUCIOTAaMU M IIEJIOYaMH, Pa3I0KEHUE MpU
HarpeBaHWM) U MOJy4YeHHUE.™

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

XUMHUYECKHUI IKCIIEPUMEHT: KaU€CTBEHHOE ONPEIETICHUE COJIEP KaHUS KUCIOpoaa
B BO3/lyX€; MOJIyYCHHE U U3YUYECHHE CBOMCTB KUCIOPO/AA; HAOMIOAECHUE B3aUMOACHCTBUS
BEILIECTB C KUCJIOPOJOM U YCJIOBUSI BOZHUKHOBEHHS U MPEKPAILICHUS TOpEeHHUs (TI0Kapa);
O3HaKOMJIEHHE ¢ 00pa3llaMH OKCHJIOB U OMKMCAHKUE WX CBOWCTB; MOJIYYCHHE U U3yUYCHHE
CBOMCTB BOJIOpojia (TOpeHue); HaOII0ICHHEe 00Pa3lioB BEIIECTB KOJIUYSCTBOM | MOJIb;
UCCIIEJOBaHHE OCOOCHHOCTEM pPacTBOPEHHUSI BEIIECTB C PA3IMYHOM PaCTBOPUMOCTHIO;
IIPUTOTOBIICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEIIIECTBA; B3aUMOJICHCTBUE BOJIBI C MeTa/ulaMH (HATpHEM U KajbllieM) (BO3MOXKHO
MCIIOJIb30BAaHUE BUJACOMATEPUATIOB); OMPEJEICHUE PACTBOPOB KHUCJIOT M IIEIOYEH C
MOMOILbIO  MHIMKATOPOB; MCCIENIOBaHHE OOpa3lloB HEOPraHWYECKHX BELIECTB
pa3IMYHBIX KJIACCOB; HAOMIOAEHUE HM3MEHEHHUs OKPACKM HHAMKATOPOB B PacTBOpax
KHUCIIOT W IleJioueid; u3yuenue Bzaumoaeiicteust okcuaa meau(ll) ¢ pacrBopom cepnoit
KHCJIOTBI, KUCIIOT ¢ METAJJIaMU, peaKIuil HeUTpaan3aluru; NoJIy4eHe HePaCTBOPUMBIX
OCHOBAaHMI, BBITECHEHHE OJHOTO MeETajjla JPYyruM W3 pacTBopa COJIM; peUIeHUE
AKCIIEPUMEHTAJBHBIX 3a7ady 1o TeMe «BaxHellue Kiacchl HEOPraHUYeCKHX
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 JJEMEHTOB (ILEJOYHbIE U IIEJTOYHO3EMENIbHbIE METalIbl, TaJOTEHBI,
UHEPTHBIE Ta3bl). *DJIEMEHThI, KOTOpble 00pa3yloT amM(GOTepHbIE OKCUIBI U
TUIAPOKCUIBI.*

[lepnognuecknii 3akoH. llepumoandeckas cucTeMa XHUMHUYECKHX JJIEMEHTOB
1. 1. Menneneesa. Kopotkonepuoanas U * IIUHHOTIEpUOAHAS ™ bopmbl
[lepuomnueckon cucrembl xumMudeckux syieMeHTOB . WM. Menneneesa. Ilepuonbl u
rpynmnsl. PU3NYECKUA CMBICI NOPSAKOBOIO HOMEpPA, HOMEPOB IEPUOAA U TPYMIIbI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX sifep. *M3oTonbl.™ Dnekrponsl. CTpoeHue
AJNIEKTPOHHBIX 000JI0YEK aTOMOB MHEpBbIX 20 XMMHYECKUX 3JIeMEeHTOB lleproauueckoit
cucrembl J[. 1. Menneneea. XapakTepuUCTMKAa XHMHWUYECKOIO OJJEMEHTAa IO €ro
nonoxenuto B [lepnonnueckon cucreme JI. 1. Menneneesa.

*3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB MaJbIX MEPUOIOB U TJIABHBIX
NOJArPYNN, B 3aBUCUMOCTH OT AaTOMHOro (IOpSAIKOBOrO) HOMeEpa 3HadYeHHE
Ilepuoguyeckoro 3axkoHa U llepuoandeckor CUCTEMBI XUMHUYECKUX 3JIEMEHTOB I
pa3BuTHs Hayku U npakTuku. [1. V1. MenneneeB — yu€Hblid U TpaKjaHUH. ™

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

Crenenp okucieHus. OKHCINUTEIBbHO-BOCCTAHOBUTEINBHBIE peakuuu. [Ipomeccsl
OKHCIICHHS] U BOCCTAHOBJICHHS. OKHCIIUTENIN U BOCCTAHOBUTEIIN.

XUMHUYECKUI SKCHEPUMEHT: HW3y4eHUue OO0pa3loB BEUIECTB METALIOB H
HEMETAJUIOB; B3aHMMOJECUCTBUE THAPOKCUAA [IMHKA C PACTBOPAMH KHUCJIOT U LIEIOYEH;
ITPOBEJICHUE OIBITOB, MJUTFOCTPUPYIOLIUX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pas3ioKeHus, COSTUHECHMUS).

MexnpeaMeTHbIe CB3U

Peanuzanmsi MeXnpeaMeTHBIX CBsi3eld MpPU M3YYCHHWM XHMHM B 8 KIacce
OCYIIECTBJISIETCS Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUMH,
TaK W TOHATHUM, SBJSIONIMXCS CUCTEMHBIMU I OTJEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4HOTO IUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TOHATUSA: HAy4HbIA (akT, TUIOTE3a, TEOpHs,
3aKOH, aHAJIU3, CUHTE3, KIacCudUKaIus, NepruoInIHOCTh, HAOIIOICHNE, DKCIIEPUMEHT,
MOJIETUPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

dusuka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIH, U30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUYECKUM 3apsj, BEIIECTBO, TeI0, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBAa, ra3, (PU3MUecKrue BEIMYUHBI, €UHUIIBI WU3MEPEHUS,
KOCMOC, IJIaHEThI, 3BE3/1b1, COHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIbI, TOPHBIE MOPOABI, TMOJIC3HBIC
HCKOTaeMbI€, TOILUIUBO, BOJIHBIE PECYPCHI.
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COILEPKAHUE OBYUYEHMUA B 9 KIIACCE

BemecTBo 1 XuMHueckas peakuus

[Tlepuonnyeckuit 3akoH. Ilepuoanueckass cUCTeMa XUMHMUYECKUX 3JIEMEHTOB
. . MenneneeBa. CrTpoeHue aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB
XUMHYECKHX 3JIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KaIHs, KalbLMsI U UX COCAUHEHHUH 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 XuMu4ecKux peakluid 1o pa3ndHbIM MpU3HAKaM (IO YUCIY U
COCTaBY y4YacCTBYIOUIMX B PEAKIMU BEIIECTB, [0 TEMIOBOMY 3()(PEKTy, 0 U3MEHEHUIO
CTENEHEW OKHUCJICHHUS XMMMUYECKHX DJJEMEHTOB, *NO OOpaTUMOCTH, IO Y4YacCTHUIO
KaraiuzaTopa).* DK30- W DJHJIOTEPMHUYECKHE peakuuu. *TepMOXUMHUYECKUE
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, BAUSAIOIINE HA CKOPOCTh XMMHUYECKOW PEaKIMU U MOJIOKEHUE XUMHUYECKOTO
paBHOBecHUA. ™

OKHCINTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBII OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuuu. CoCTaBIIeHHE YPABHEHUI OKUCIUTEIIBHO-
BOCCTAaHOBUTEJbHBIX PEAKLU C UCTIONIb30BAHUEM METO/1a AJIEKTPOHHOIO OajlaHca.

Teopus 3IEKTPOJIMTHYECKONW TUCCOLUALMU. DJIEKTPOJIMTHYECKAs JUCCOLIMALIMS.
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. KadecTBeHHBIE peaklMM HAa KATUOHBI W AHUOHBL:
XJopua-, OpoMun-, uoauA-, cyiabdar-, KapOoHaT-, CcUIMKaT-, (ocdaT- aHUOHBI,
TUJPOKCUA-UOHBI; KaTMOHBI aMMOHUSI, MarHus, Kajbllys, allOMUHUS, kejie3a (2+) u
(3+), meau (2+), uMHKA, TPUCYTCTBYIOIIKNE B BOJHBIX PACTBOpAXx.

XHWMHYECKUI 3KCIEPUMEHT: O3HAKOMJIEHME C MOJEISIMHA KPUCTAUITMYECKUX
PEIIETOK HEOPraHMYECKHUX BEIIECTB — METAJJIOB M HEMETAJJIOB (rpadura U anMasa),
CIIOKHBIX BEIIECTB (XJIOpUJA HATpuUs); HUCCICAOBAHME 3aBUCUMOCTH CKOpPOCTH
XUMHYECKOW pEaKIMU OT BO3JIEHCTBHS pa3IM4YHBIX (aKTOPOB; HCCIIEIOBAHUE
AJIEKTPONPOBOJAHOCTH PACTBOPOB BELIECTB, MTPOLIECCA AUCCOLUUALIMM KUCIIOT, IEN0YEH U
cojeii  (BO3MOXXKHO  HCIIOJIb30BAHME  BHUJAECOMATEPUATIOB); MPOBEACHHE  OIBITOB,
WUTFOCTPUPYIOLIUX TPU3HAKK MPOTEKAHHWS pPEaKkiuid HOHHOTO oOMeHa (0Opa3oBaHHUE
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OCajika, BBIJIEJIEHUE Ta3a, 00pa3oBaHHE BOJIbI); OMBITOB, WUIIOCTPUPYIOMIUX MPUMEPbI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ peakuui (TrOpeHHe, peakuuu pPas3jiokKeHHUs,
COEIMHEHMS); PACIIO3HABAaHUE HEOPraHMYECKHUX BEILECTB C IOMOIIBIO KayeCTBEHHBIX
peakiuii Ha HOHBI; PELLICHUE SKCIIEPUMEHTANIBHBIX 3a/1au.

Hemerasuibl 1 X coeAMHEHUSA

OOmass  xapakrepucTuka rajnoreHoB. (OCOOEHHOCTM CTPOEHHSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (U3NYECKUE CBOICTBA MPOCTHIX
BEILIECTB — rajJOreHoB. XMMHUYECKHE CBOMCTBAa Ha NMpHUMeEpPE XJopa (B3auMOJEHCTBUE C
METaljlaMH, HEeMeTallaMd —  BOJAOPOJOM U  KHUCIOpOAOM, *memoyamu™).
Xnoposogopoa. ConsiHast KHCIOTa, XMMUYECKUE CBOMCTBA, *momydeHue™, IpuMeHEeHHE.
* JleficTBHE XJI0pa M XJIOPOBOJIOPOIa HAa OPTaHW3M 4elioBeka.™ BakHelme XIopuasl u
UX HaXO0KJIEHHE B PUPO/IE.

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

CrpoeHue M (QuU3MYECKUE CBOWCTBA MPOCTBIX BEIIECTB — KUCIOPOJA U CEPHI.
ANnoTponHble MOAU(PHUKALMU KHUCIOpOAAa U cepbl. XUMHYECKHE CBOMICTBa Cepbl
(B3auMogelicTBUe *c HeMeTallaMH™* — BOJOPOJOM U KHCJIOPOJAOM, MeETaljlaMH,
*KOHLEHTPUPOBAHHBIMU a30THOM M cepHOM kuciotamu).* CepoBOAOPOI: CTPOECHHE,
¢u3znueckue U XMMHUYECKUE CBOMCTBAa (KMCIOTHBIE M BOCCTAaHOBHUTEJIBbHBIE CBOMCTBA).
Oxcunpl ceppl KaKk MPEACTAaBUTENN KUCIOTHBIX OKCUAOB. CepHast KucioTta: (u3Hn4ecKue
U XUMHUYECKHe cBoMcTBa (00mme u crneuuduueckue). Conm CepHOM KUCITOTHI,
KaueCTBEHHAas peakius Ha cyibdaTr-uoH. CepHucras KUcioTa. *XUMHUYECKHE PEaKLUH,
JeXallie B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TMOJyYeHUs CEpHOM KHUCHOTHI.™
Haxoxnenue cepel u €€ coequnennid B npupoje. [I[pumenenue ceppl U €€ COEAMHEHNH B
ObITY W B TNPOMBIIUIEHHOCTH. *XHMMHUECKOE 3arps3HEHUE OKpYKaroleh Cpebl
COEIMHEHUSIMH Cepbl (KUCIOTHBIE JOXAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBparnieHus.

OOmiast xapakTepucTuka »dyieMeHToB VA-rpynmbl. OCOOCHHOCTH CTpOEHUs
aTOMOB a30Ta U (ocdopa, XapaKTepHbIe CTEICHH OKUCICHHUSL.

A30T, pacmpocTpaHeHuEe B MpHUpojae, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(B3auMozelicTBUE C MeTaJUIaMM M HEMETallJlaMd - KHUCJIOPOAOM M BOJOPOAOM).
Kpyrosopor azora B mnpupone. AMMuak: (U3NYECKHE U XUMHUYECKUE CBOMCTBA
(OKHCIIeHHEe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *HojlydeHHe™ U MpUMEHEHUE.
Connm aMMOHUS: COCTaB, (QU3NYECKHME UM XUMHUYECKHE CBOWCTBA (pa3liokKeHUeE,
B3aMMOJICHCTBUE CO IIejouyaMu), npuMmeHeHue. KauecTBeHHass peakids Ha HOHBI
aMMOHUS. A30THas KHUCJIOTa, €€ (U3MYEeCKue U XHMMHYECKue CBOMcTBa (oOlue u
cnenuduueckue), *nomydenue.* Hutparel (paznoxeHue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB M COJEM aMMOHHMSI B Kay€CTBE MHHEPAJIbHBIX YIO0OpEHUM.
*XUMUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COSAMHEHUSMU a30Ta (KUCIOTHBIE
JOXKH, 3arpsi3HEHUE BO3/1yXa, TOYBHI U BOJOEMOB).*

dochop, *ammorponusie Moaudukamuu docdopa,* Puznueckrue U XUMUIECKUE
CBOMCTBa (B3aUMOJICHCTBUE C MeETalJIaMH, HEMETaJUIaMU, *KOHIICHTPUPOBAHHBIMU
a30THOM W cepHoil kmciotamm).* Okcupa docdopa (V), oprodochopHas KHCIOTA:
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busznueckue W XHUMHUYECKHE CBOWCTBa, *momyuenue.* *[lonarue o MuHeEpaIbHBIX
ynoopenusix: HUTpathl U Gocdathl. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OOias
xapakTepuctuka 3aeMeHToB [VA-rpymmbsl. OcoOeHHOCTU CTPOEHUsI aTOMOB yriiepoja 1
KpeMHHUsA. BajleHTHOCTh M XapaKTepHbIE CTENEHUM OKHCIIEHHS aTOMOB Yyrjepoia u
KpeMHus. PacripocTpanenue yriepojia B IpupoJie, XapakTepHbIE CTETIEHH OKUCIICHUS.

VYraepon, amwiorponHele Moaudukamuu (rpadur, anamas), GU3NYECKHE W
XUMUYECKUE CBOMCTBA TMPOCTBHIX BEIIECTB (B3aUMOJIEWCTBHE C  METaJllIaMH,
HEMeTallaMH, *KOHIICHTPHUPOBAHHBIMH a30THOW M CEPHOW KUCIOTaMu)*. AncopOuusi.
KpyroBopot yrnepoaa B npupozge. OKCuabl yriaeponaa, ux (GU3NYecKue U XUMHUYECKHE
CBOWCTBA, IIOJIyYEHHE W IPUMEHEHHME, JCHUCTBHE HA  OPraHU3M  4YEJIOBEKA.
*Dxoysormdeckue TMpoOJeMbl, CBs3aHHBIE C okcumoMm yraepoga(IV); rumoresa
r7100anbHOTO MOTEIUICHUS KJIMMaTa; MapHUKOBBIA 3¢ dekT.* YrompHas kuciora u eé
COJIu, MX (U3MYECKHEe U XHUMHYECKHE CBOWCTBA, *MOJy4e€HUE U IpPUMEHEHHe.™*
KauecTBeHHass peakuusi Ha KapOoHaT-uoHbl. lcmonb3oBaHue KapOOHATOB B OBITY,
MEJIULMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM XO35HCTBE.

OOume npeacraBieHUss 00 OCOOEHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKHX
COEIMHEHUN yriepoja (Ha MpuMepe MeTaHa, HTHIIEHA, 3TaHOJIa, YKCYCHOM KHUCIIOTHI.
*1x coctaB M XuMHUecKoe cTpoeHue. Knaccudukanus opraHM4ecKuX BeIecTB.*
[TonsTe 0 OMOJOrMYECKH BAa)KHBIX BEIECTBAaX: JKUpax, OeNKax, yrieBoJax — M HUX
POJIM B KM3HU 4elloBeKa. *MarepuanbHOE €AMHCTBO OPraHUYECKUX M HEOPTraHUYECKUX
COEIMHEHUH. *

Kpemuuii, ero ¢usmyeckue © XHMHYECKHME CBOMCTBa (Ha THpUMeEpe
B3aUMOJICHCTBUS C MeETaVlaMH M HEMETaUlaMH), *moiydyeHue® H NpHUMEHEHHE.
*CoenuHeHus KpemHus B npupoje. OOmue npeactapienus 00 okcuae kpeMHus(IV) u
KpeMHHEeBOU kucnoTe. CUIMKaThl, pU3nYecKue 1 XUMHUYECKUE CBOMCTBA, MOJTYyYEHUE 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 00pa3l0B HEOPraHMYECKHX BEIIECTB,
CBOWCTB COJIIHOM KHCJIOTBI, IMPOBEACHUE KAUYECTBEHHBIX PEAaKLUHUU 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 O0pa3uaMu cepbl U €€ COeAUHEHUSAMH (BO3MOXKHO MCIOJIb30BaHUE
BHJICOMATEPHUAJIOB); HAOIIOICHUE TMpoliecca OOyIVIMBAaHMUS caxapa MoJ JeHCTBUEM
KOHLICHTPUPOBAHHOM CEPHOU KHUCIIOThI; M3YUYEHUE XMMUUYECKUX CBOMCTB pa30aBiIeHHOM
CEpHOM KUCJIOTHI, TPOBEACHUE KAU€CTBEHHOM peakuy Ha Cyab(}aT-uoH U HaAOII0AeHUE
MpU3HaKa e€ MPOTEeKaHus;, 0O3HaKOMJICHHE ¢ (PM3UYECKUMU CBOMCTBaMU a3ota, ¢hochopa
U UX COeIMHEHU (BO3MOXKHO MCIIOJIb30BAHHME BHIeOMAaTeprasoB), 00pa3liaMu a30THBIX
u pochopHbIX yaoOpeHuii; moJydeHrne aMMraKka U U3y4eHne ero CBOMCTB; MPOBEICHHE
KaueCTBEHHBIX peakKIMil Ha MOH aMMOHMS U (PocaT-uOH U HU3yUeHHE MPHU3HAKOB UX
MPOTEKaHUs, B3aUMOJICCTBUE KOHUECHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIBIO
(BO3MOXHO HCIIOJIB30BAHUE BUAECOMATEPUAIIOB); U3YUEHUE MOJIENIEH KPUCTAJUIMYECKUX
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pemérok anMasa, rpaduTa; 0O3HAKOMJICHHE C IMPOLECCOM aJIcopOInu PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM M  YCTPOMCTBOM MPOTUBOTrasa; IOIy4YCHUE
YIJIEKHCIIOTO Ta3a U U3YYEHHUE €r0 CBOWCTB; MPOBEJCHUE KAaUYECTBEHHBIX PEaKIUi Ha
KapOOHAT- M CHJIMKAT-HOHBI U U3yYEHHUE MPU3HAKOB UX MPOTEKAHUs; O3HAKOMJICHHUE C
HPOAYKIMEH CHIIMKaTHOM MPOMBIIUIEHHOCTH; PelIeHNe IKCIIEPUMEHTAIBHBIX 3aa4 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: MojoxkeHue B Ilepuoguyeckoil cUCTEME XUMUYECKHX
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 [lepronnueckoit cucreme xumnudeckux anemeHToB /Jl. M. MenneneeBa; ctpoeHue 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. . MenneneeBa; CTpoeHUME aroma; HaxoxiaeHue B mpupoge. Dusnueckue u
XUMUYECKHME CBOWCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHJA U THAPOKCHIA
ATIOMHUHUSL.

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

XUMUYECKUI 2KCIIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMu METa/IOB U CILIABOB,
X (PU3MYECKUMH CBOMCTBAMU; U3YUCHHE PE3YIHTATOB KOPPO3UU METAIOB (BO3MOKHO
HCIIOJIb30BaHNE BUEOMATEPUAIOB), OCOOCHHOCTEHN B3aUMOJIEHCTBUS OKCUAA KAIBIUS U
HaTpus C BOJIOM (BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPUANIOB); HCCIICOBAHHE
CBOMCTB KECTKOM BOJIbI; Mpoliecca TOPEHHsS Kelie3a B KHUCIOpojae (BO3MOXKHO
HCIIOJb30BaHUE BUIEOMATEPHUATIOB); MPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEAKIIUNA HA
WOHBbI (MarHus, Kajublus, amtoMmuHusi, uuHka, xenesa(ll) u xeneza(Ill), menu(Il));
HaOJIIOZICHUE U OMKMCAHKE MPOIIECCOB OKPAIIUBAHUS TNIAMEHA MOHAMH HATPHS, KIS U
KaJblus (BO3MOXKHO HCIIOJIB30BAHHME BHIEOMATEPHAIIOB); MCCIENOBaHNE aM(DOTEPHBIX
CBOWCTB THIPOKCHUIA AJIIOMUHUSI U TUAPOKCUA [IUHKA; PELICHUE SKCIIEPUMEHTAIbHBIX
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3a71a4 no teme «BaxkHenIne MeTajuibl U UX COEIUHEHUS).

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. IlepBasg momomp Npu  XMMHYECKHX OXOrax
1 oTpaBiieHUsAX. OCHOBBI SKOJIOTMYECKON IPaMOTHOCTH. ™

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

*TIpupoaHble MCTOYHUKU YTIEBOAOPOAOB (Yrojb, MPUPOIHBIA Tra3, HEQPTH),
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 H3YyYEHUH XHUMHUH B 9 Kiacce
OCYIIECTBJISICTCS Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUMH,
TaK W TOHATHUM, SBJISIONIMXCS CUCTEMHBIMU JIJI OTJIEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4HOT'O IUKIIA.

OO1mMe ecTeCTBEHHO-HAY4YHbIE TMOHSATHA: HAy4HbIH (paKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHAIIN3, CHHTE3, KiIacCu(PHUKaIrs, MepruoIuIHOCTh, HAOJI0ICHNE, SKCTICPUMEHT,
MOJICIIUPOBAHUE, W3MEPEHHE, MOJICb, SBICHUE, MAPHUKOBBIA 3(PQEKT, TEXHOIOTHS,
MaTepHuabl.

dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIU, W3OTOIIHI,
PaaMOaKTUBHOCTh, MOJIEKYIA, AICKTPUUYCCKUN 3apsjl, TMPOBOJHUKH, TOJYIPOBOIHUKH,
IUDIIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBa,
ra3, pacTBOp, PacTBOPHUMOCTb, KpPUCTA/NIMYECKas penETKa, CIUIaBbl, (U3HUYECKUE
BEIIMYUHBI, €AUHUIBI HU3MEPEHHS, KOCMHYECKOE TMPOCTPAHCTBO, IUIAHETHI, 3BE3bI,
Connne.

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

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

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA
«XUMHU» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHHMA

B nenom pesynbraThl ocBoeHust oOywatomumucs c¢ 3IIP yueGHoro mpeamera
«Xumus» AOKHBI COBMANaTh ¢ pesyiapTaTamMu denepanbHoi paboueid MporpaMMbl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanbosiee 3Ha4MMBIMHU SIBJISIFOTCSI:

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
COLMOKYJIBTYPHBIMU M  JyXOBHO-HPABCTBEHHBIMM ILIEHHOCTSIMH, IPUHATBIMH B
oOlllecTBE TMpaBWJIaMM W HOPMaMHU TIOBEJIEHUS U CIOCOOCTBYIOT —IIpolieccam
CaMOMO3HAHUs, CAMOPA3BUTHUS U COLIMATIM3AIMHN 00yUYaIOIIUXCS.

JInyHOCTHBIE pEe3yabTaThl OTPAKAIOT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJCTBOBATbCA CHUCTEMOW MO3UTHUBHBIX LEHHOCTHBIX OPUEHTALMI U paCIIUPEHUE
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, y4yeOHO-UCCIIE0BATEIbCKOM, TBOPUECKOW M JAPYTUX 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 JEesATENbHOCTH, 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;

MMO3HABATEJbHBIX MOTHUBOB, HAMNPABJIEHHBIX HA MOJIyYEHHWE HOBBIX 3HAHUU MO
XUMUH, HEOOXOIUMBIX ISl O0BSICHEHUSI HAOII0aEMBIX TIPOLIECCOB U SIBJICHUN;

MO3HABATENIbHON, WH(POPMAIIMOHHON W YUTATEIHCKOW KYJIBTYPhI, B TOM YHCIIC
HABBIKOB CaMOCTOATEILHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATY PO,
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 M YPOBHSI 00yUYEHUS B JaJbHEMIIEM;

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  (YMOTPEOJICHUST aJKOTONsl, HAPKOTUKOB, KypeHHWs), HE0OXOJAMMOCTH
coOmIo/IeHrs TpaBuil 0€30MacHOCTH TPH OOpAIIeHUH ¢ XUMHUYECKUMHU BEIECTBAMH B
OBITY U peabHON KU3HU;

5) TpyAOBOrO BOCIIUTAHMUSL:
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UHTEpeca K MPAKTHUECKOMY H3YUYEHHIO MpOodeccHil U TpyAa pa3IudyHOTO poja,
YBaOKEHUE K TPYyIy U pe3yibTaTaM TPYAOBOH JEATENbHOCTH, B TOM YMCJIE 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
npo(eCCUOHATIBHONW NIEATEIbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, FOTOBHOCTH
aJalTUPOBATHCA B MPO(ECCUOHATIBHOM Cpenie;

6) 5KOJIOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTUYECKHU 11€JIeCO00Pa3HOT0 OTHOIICHUS K MPHUPOJE KaK UCTOUHUKY KU3ZHU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IOHUMAHUS IIEHHOCTH 3/I0POBOTO U O€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, MOJyYyaeMble NpPU H3YyYEHUU XUMHUH, IS
pellIeHus 3a/1a4, CBA3aHHBIX C OKPY’KaIOLIEH MPUPOIHON Cpesol, MOBBIIECHUS YPOBHS
HKOJIOTMYECKON KYJIbTYPBl, OCO3HAaHUS TJO0AJIBHOIO XapakTepa HKOJIOTHYECKUX
npo0JieM U MyTel UX peleHus IOCPEICTBOM METOA0B XUMUH;

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

METAIIPEMETHBIE PE3YJIbTATDI

MeTtanpeMEeTHBIE pe3yJbTaThl OCBOSHHUS 00pa30BaTElIbHON MPOrpaMMBI TIO
XUMHUHU OTPAKAIOT OBJIAJICHHE YHHUBEPCAIBHBIMU ITO3HABATEIBHBIMH JICHCTBUSIMH, 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  CYXJACHHE TIOCIe  MPEABApUTEIBHOTO  aHaln3a,
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 pAa3BUTHC XHMHYECKHX IIPOIIECCOB U 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 MEXKy COOOIA;

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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npeoOpa3oBeIBaTh MHGOPMAITUIO U3 OJHOTO BHJA B APYrou (TabauIly 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:

OpPraHM30BbIBAaTh YUEOHOE B3aMMOJEUCTBUE B TpyMIie (ONpeaesaTs oOLe e,
pacupenesnsaTh poii, 10roBapuBaThCs APYT € APYIOM U T. 1.).

C ITOMOUIBIO NEArora WA CaMOCTOSITEIbHO COCTABIIATh YCTHBIE Y NHCbMEHHBIC
TEKCThI C MCHOJIb30BAHUEM HJUIFOCTPATUBHBIX MATE€PUANIOB JUIsl BBICTYIUIEHUS IIEPEN
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; GOPMYIUPOBaTh, ApTyMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

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

OBnasieHue YHUBEPCAIbHBIMU Y4€OHBIMU PETYJIATUBHBIMU JEHCTBUSIMMU:

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 JCHCTBHUS C IUIAHUPYEMBIMH pE3yJIbTATAMHU, OCYIIECTBISATH
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 IIPEeAJIaraTh IUIaH €€ U3MECHEHUS;

IpEeIBUAETh TPYIHOCTHU, KOTOpPHIE MOTYT BO3HHMKHYTh IMpPH pEILICHUU ydyeOHOU
3a/1a4y;

NOHMMATh MPHUYUHBI, MO KOTOPHIM HE OBbUI JOCTUTHYT TpeOyeMblil pe3ynbTar
JESITeIbHOCTH, OIpEeNeNsATh IMO3UTUBHBIE H3MEHEHUs M HalpaBlIeHUs, TpeOyromue
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 JEUCTBUH, crneruduyueckne s y4eOHOro mnpeamera
«XuMus», BUABI ACATEIBPHOCTH IO TOJYYCHHIO HOBOTO 3HAHHWS, €0 WHTEPIPETAIIHH,
peoOpa30BaHUIO M MPUMEHCHHIO B Pa3IMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX:

MIPEACTABIICHUE O 3aKOHOMEPHOCTSX U TI03HABAEMOCTH SBJICHUN IPUPOJIBI,
MOHUMaHue OOBEKTHMBHOW 3HAYMMOCTH OCHOB XHMHUYECKOW HAyKh Kak o0O0JlacTh
COBPEMEHHOTO ©CTECTBO3HAHMS, KOMIIOHEHTa OOIIEH KyJIbTYphl W TPAKTHYCCKOU
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JESITETPHOCTH YEJIOBEKa B YCIOBHUSX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MeECTa
XUMUHU CPEJIN APYTUX ECTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBaMH IMOHATHIHOIO armapata U CUMBOJUYECKOTO SI3bIKa XUMHUU
JUISL COCTaBlIeHUs (POPMYII HEOPTAaHUUYECKHUX BEIECTB, YPABHEHUN XUMUYECKUX PEaKIUi
(c omopoit Ha anrOpuUTM YYeOHBIX JIEWCTBHI); BIIAJICHUE OCHOBAMH XHUMHUYECKOU
HomeHkJaTypbl (IUPAC u TpuBHalbHON) W yMEHHUE HMCIOJIb30BaTh €€ NIl pelIeHUs
yueOHO-TI03HaBaTEIbHBIX 3aJ]a4 C MOMOUIBI0 YUUTENS; YMEHHE HCIOJIb30BaTh MOJIETU
JUIsi OOBSICHEHMS] CTPOCHUS AaTOMOB W MOJIEKYJ IO alIrOpuTMy C OINOpOM Ha
ONPEACIICHUS;

MPEJICTABJICHUE O CUCTEME XUMHYECKUX 3HAHUWA U YMEHUE C MOMOIIBIO YUUTEIS
MPUMEHATh CHUCTEMY XUMHYECKUX 3HAHUW I YCTAHOBIICHUS B3aMMOCBSI3EM MEXKIY
W3YYCHHBIM MAaTEpPUaIOM W IPU TOJYYEHWH HOBBIX 3HAHHWM, 4 TAKXKE B MPOLECCE
BBITIOJTHEHUST Y4Ye€OHBIX 3aJaHUi U npu paboTe ¢ MCTOYHMKAMH XUMHUYECKOU
uH(dOopMaIuu, KOTopasi BKIIOYAeT:

BAKHEUILINE XUMHUYECKUE ITOHATHS: XUMHYECKUH 3JJIEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, IPOCTOE U CJIOXHOE BELIECTBO, OJAHOPOJHAS W HEOLHOPOJHAs CMECh,
OTHOCHUTEIIbHBIE aTOMHAasi U MOJIEKYJISIpHAs MAaccChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJISIpPHBIH 00bEeM, OKCHJ, KUCJIOTa, OCHOBAaHUE, COJb (CPEIHss),
XMMHUYECKasi peaklus, pEakiud COCAUHEHUS, PEAKUUMU PA3JIOKECHUS, pPEaKIuu
3aMEIIeHHs], peakIuu 00MeHa, TeTrIoBOol A (EeKT peakuuu, dK30- U IHAOTEPMUUYECKUE
peaKuuu, pacTBOpP, MACCOBAs JOJISI XMMHUYECKOTO 3JIEMEHTA B COCIMHEHHH, MacCOBasd
JIOJIS1 ¥ TIPOLIEHTHASI KOHLEHTPAlMs BENIECTBA B pACTBOPE, SAPO aTOMa, SJIEKTPUUECKUN
CJIOM atoma, aToOMHas OpOWTallb, paAuyC aToMma, BaJEHTHOCTh, CTEIEHb OKHUCJICHUS,
XUMHUYECKasi CBSA3b, JIECKTPOOTPHUIATEIBHOCTD, MOJAPHAs U HEMOJSPHAsT KOBAJCHTHAs
CBSI3b, MOHHAs CBsI3b, METAJUIMYECKAs CBs3b, KPUCTAJUIMYECKasl pelnieTka (aroMHas,
HMOHHAsl, MeTaJUIM4ecKasi, MOJICKYJsIpHasi), MOH, KaTHOH, aHWUOH, JJIEKTPOJUT U HE
ANEKTPOJUT,  DJICKTPOJUTHYECKAss  JUCCOIMAIUS, pEakluu HOHHOTO  OOMeHa,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH, OKHUCIUTEIb U  BOCCTAHOBUTEID,
OKHCJICHUE Y BOCCTAHOBIIEHUE, DJIEKTPOJIN3, XUMHUUYECKOE paBHOBECHE, OOpaTUMBbIC U
HEOOpaTUMBbIE PEAKIUU, CKOPOCTh XUMHUYECKOW pEaKIuu, KaTajau3aTrop, MpeAeIbHO
nonycrumas koHuentpauus (I1I1K), koppo3ust MeTanios, CIiaBbl;

OCHOBOIIOJIararolMe 3aKOHbI XUMUU: 3aKOH COXpAaHEHUs Macchl, [lepuoanuecknii
3akoH J[. 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
AKCIIEPUMEHTAIIBHBIX M TEOPETUUYECKUX METOJIaX MCCIEAOBAHUSI BEIIECTB M U3YUYCHUS
XUMHUYECKUX PEaKIIUM;

MPEJICTABICHUE O MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX 3JIEMEHTOB
(pamnyc aroma, DdJIEKTPOOTPHUIATEIBLHOCTh), MPOCTBHIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEHUS 3JIeMeHTOB B Ilepuoguyeckoid cucreme (B MajiblX MEPUOAAX M TIABHBIX
MOJATPYIINAX) U AJIEKTPOHHOTO CTPOCHHSI aTOMa; YMEHHE OOBSCHATH CBS3b MOJIOKCHHUS
aneMeHTa B llepmoguueckod CHCTEME C YHMCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB W 3apsij slpa, 0o0IIee YucCIo AJIEKTPOHOB),
pacnpeiesieHueM 3JIEKTPOHOB IO JHEPIETUYECKMM YPOBHSM aTOMOB IIEPBBIX TpPEX
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MEPUOJIOB, KaIusl M KaJbIUs; KIACCU(DUIMPOBATH XMMUYECKHE DJIEMEHTHI C OMOPOH Ha
onpeneneHus: Gu3nUecKoro cMbiciaa MUGPOBBIX TAHHBIX MEPUOANUECKON TaOIHIIbL;

yMEHUE KJIaCCU(PUIIMPOBATh XUMUUYECKHUE DJIEMEHThI, HEOPraHMYECKUE BEIleCTBa
U XUMHYECKHE PEaKIMM C OMOpPON Ha CXEMBbI; ONpPEACNsITh BAJICHTHOCTh U CTENEHb
OKHUCJICHUS] XUMUYECKUX AJIEMEHTOB, BUJ XUMHUYECKON CBSA3U U THUIl KPUCTALTUYECKOM
CTPYKTYpPBI B COEJIUHEHUSIX, 3apsijl HOHA, XapaKTep Cpelibl B BOAHBIX PACTBOPAX BEIIECTB
(KMCTIOT, OCHOBaHHUM), OKUCIUTEIb U BOCCTAHOBUTEIb IO AITOPUTMY YYEOHBIX
TNICUCTBUU;

YMEHHE XapaKTepHu30BaThb C OMOPOM Ha CXeMy (PU3NYECKUE U XUMHUYECKHE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO/, 030H, BOAOPOJ, rpadut, anmas, KpeMHHUH, a30T,
dbocdop, cepa, XJIop, HATPUW, Kaaui, MarHud, KaJbIlUd, ATIOMHHHH, XEIe30) U
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, xene3a (II u III), okcuast yrnepona (I u IV), kpemuus (IV), azota u docdopa
(I u V), cepet (IV u VI), cepuucras, cepnas, azorucras, a3oTHas, (ocdopHasi,
yroJibHasi, KpEMHHUEBAsI KUCJIOTA U UX COJIM); OMUCHIBATh C ONMOPO Ha IJIaH U KIFOUEBbHIE
CJIOBA; YMEHHUE MPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT MX COCTaBa M CTPOCHHUS TOCIE MPEABAPUTEIHHOIO aHaIM3a IMOJ PYKOBOJCTBOM
nejgarora, MPUMEHEHUE BEIIECTB B 3aBHCHUMOCTH OT HMX CBOMCTB, BO3MO>KHOCTh
MIPOTEKAHUSI XUMUYECKUX TMPEBPAIICHUI B Pa3IMUHBIX YCJIOBUSX, BJIUSHUE BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTAHMU3M YEJIOBEKA U OKPYKAIOIIYIO IPUPOJHYIO CPELY;

YMEHUE COCTaBJIATH MO 00paslly, CXeMe, alrOpuTMy Y4YE€OHBIX JIEWCTBHIA
MOJICKYJIIPHBIC ¥ MOHHBIC YPaBHEHUS PEaKIMi (B TOM YHCIIE PEaKInii HOHHOTO 0OMEeHa
U OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKINN), WLUTIOCTPUPYIOMINX XUMUYCCKUC
CBOWMCTBA WM3YYCHHBIX KJIAcCOB/TpyNI HEOPTraHWYECKMX BEIIECTB, a TaKXKe
MOATBEPKIAIONINX TEHETUYECKYIO B3aUMOCBS3b MEXITY HUMU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYISPHYIO U MOJSPHYIO MAacCChI
BELIECTB, MAaCCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa B COEIMHEHUHU, MACCOBYIO JOJIO
BELIECTBA B PacTBOPE, KOJUYECTBO BELIECTBA M €ro Maccy, oObEM ra3oB C ONOpPOil Ha
oO1mue hopMyJibl; yMEHUE MTPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKUX PEAKITUN U
HaXOJIUTh KOJIMYECTBO BEIIECTBA, 00HEM U MACCy PEareHTOB HIIM MPOJAYKTOB PEAKIIUH C
OTOpoi Ha 00paszel], aNroOpUTM yueOHBIX JEHCTBU;

BJIaJICHUE OCHOBHBIMHU METOJIaMU HAYYHOTO TO3HAHUA (HAOII0/IeHNE, U3MEPEHHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE) TPH HM3YyUYCHWH BEIICCTB M XHUMHYCCKUX SIBJICHUH C
OMOpO Ha alIrOpuTM Y4EeOHBIX JEWUCTBHM; yMeHUE c(HOpPMYIUpOBaTh MPOOJIEMy U
NPEIJIOKUTh MYyTH €€ pEeHIeHHs C TIOMOIIBI0 TeAarora; 3HaHWE OCHOB O€30TacHOM
paboThl ¢ XWMHWYECKHMMH BEIICCTBAMH, XHWMHUYECKOW IIOCYJIOH M JIabOpaTOPHBIM
000opy10BaHUEM;

HaJIMYHE NMPAKTHYECKUX HABBIKOB IJIAHUPOBAHMS M OCYIIECTBIICHHS CIICTYFOIINX
XUMUYECKUX DKCIIEPUMEHTOB IO/ PYKOBOJICTBOM YUYUTENS C OOCYXKICHUEM IIIaHa
PabOTHI MJIM COCTABIICHUEM TaOIHIIB:

W3Y4YCHHUE U ONKUCaHNuEe (PU3NIECKUX CBOMCTB BEIIECTB;

O3HAKOMJIEHUE C (U3UMUECKUMH M XUMUUYECKUMHU SIBJICHUSIMU;

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

MOJTydeHUE KUCIOPO/ia M U3YUCHHE €0 CBONCTB;

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 HEOPTAaHWYECKUX BEIIECTB PAa3TMYHBIX
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, COJISIMH;

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 M0 TeMe  «DJIEeKTPOJIUTHICCKAs
JTUCCOLIHAITISY;

pEIIeHNE IKCIIePUMEHTAIBHBIX 3a/ad 1Mo TeMe «BakHeWmme HeMeTalIbl U uX
COCTUHCHHUS;

pEIIeHNe SKCIIEPUMEHTAIBHBIX 3a/ad 1Mo TemMe «BakHelmme MeTamibl U uX
COCTUHCHHUS;

XUMUYECKHE DKCIIEPUMEHTBI, WILTIOCTPUPYIOIINE TPU3HAKK TTPOTEKAHUS PEaKIIHiA
HOHHOTO 0OMEHa;

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

YMECHHE TMPEACTaBIATh pPE3yJbTaThl JKCIIEPUMEHTa B (QOpPME BBIBOJIOB,
JI0Ka3aTeNIbCTB, TPA(UKOB U TaOHI] U BBISBIISATH SMIIMPUICCKHE 3aKOHOMEPHOCTH;

BJIaJICHUE MPaBWJIaMU O€30MaCHOTO OOpAIlleHUs C BEIIECTBAMU, UCTIOJIb3yEeMbIMU
B TIOBCETHEBHOW JKM3HU, a TaKKe MpPaBHJIAMH IIOBEIACHUS B IEIIX COCpPEKCHUS
3MI0POBBbS M OKPYXKAIOIICH TPHPOAHOW Cpenbl; MOHWMaHHWEe Bpeaa (OMacHOCTH)
BO3JICHCTBHS Ha JKHMBBIC OPraHW3MBI OIPECICHHBIX BEIIECTB, a TaKXKe CIIOCOO0B
YMEHBIIICHUS W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS; MOHMMAHUE 3HAYCHUS
KHUPOB, OCITIKOB, YTJIEBOAOB IS OpraHN3Ma YeJIOBEKa;

BJIAJICHUEC OCHOBAMH XHUMHYECKOW TI'PaMOTHOCTH, BKJIIOYAIONIEH yMEHHE
MPAaBWJILHO WCIIOJh30BaTh HW3YYCHHBIC BEIIeCTBA W MaTepuaibl (B TOM YHCIIE,
MUHEPAJLHBIC YAOOPESHHS, METaUTbl M CIUIaBBI, MPOAYKTHI MEPEpaOOTKHA MPUPOITHBIX
HMCTOYHHUKOB YTJIEBOAOPOMOB (YIJis, MPUPOJHOTO Ta3a, HePTH) B OBITY, CEIHCKOM
XO3SICTBE, HAa TPOU3BOJACTBE, YMCHHE NPUBOAUTH TPUMEPHI  MPABUIBHOTO
WCIIOJIb30BaHMs U3YYCHHBIX BEIICCTB M MATEPHAJIOB;
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YMEHHE YCTaHABJIMBATh CBSA3H MEXIY PEaTbHO HAOII0JaeMBbIMU XUMHUYECKHUMHU
ABJICHUSIMU M MPOLIECCaMHU, MPOUCXOASIIMMU B Makpo- U MHKPOMHUPE, OOBSACHATH
OPUYUHBl MHOTOOOpPa3usl BEIIECTB; YMEHUE HHTETPUPOBATh XUMHUYECKHE 3HAHHUS CO
3HAHUSAMHU JPYTUX YUEOHBIX MIPEIMETOB C IIOMOILBIO MIEArora;

IpeJcTaBlIeHUEe O cdepax NpoPecCHOHATBHON JESTENbHOCTH, CBA3aHHBIX C
XUMHEH M COBPEMEHHBIMM TEXHOJOTMSMH, OCHOBAHHBIMH Ha  JOCTHIKEHUSAX
XUMHUYECKON HAyKd; HaJIM4uMe OmnblTa paboThl C pPA3IUYHBIMU HMCTOYHHUKAMM
uHpOpMallMK 0 XUMUU (HAYUHO-TIOMYJISIpHAsl JHUTEpaTypa, CIOBapu, CIPaBOYHHKH,
MHTEPHET-PECYPChl) C ONOpPOMl Ha aIrOPUTM: YMEHHE OOBEKTHUBHO OLICHHBATh
uH(GOPMAIIMIO O BEIIECTBAX, UX MPEBPAILICHUAX U MTPAKTUIECKOM IPUMEHEHUH.

TpeOoBaHHs K MpPEAMETHBIM pe3yibTaTaM OCBOEHHA YYE€OHOTO TNpeaMeTa
«XuMus», pacrpeielieHHbIe 110 To1aM 00y4YeHus

Pesynbrarel mo romam (GopMyIupyrTCS O HPUHLUIY [J00aBIE€HUS HOBBIX
pe3ynbTaToOB OT IroJa K rojay, y»K€ Ha3BaHHbIE B NPEAbIAYIIMX Tofax MO3ULUH, Kak
IIPaBUJIO, JOCIOBHO HE MOBTOPSIFOTCS, HO YYUTHIBAIOTCS (PE3yJabTaThl OYEPETHOTO TOja
[0 YMOJYaHHIO BKJIIOYAIOT PE3yNbTaThl MPEABIIYLIUX 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 ™, CTENEHb  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 3aBUCHMOCTH OT MX COCTaBa U CTPOCHHUS;
BO3MOKHOCTH TMPOTEKAHUSI XMMUUYECKUX MPEBPAIEHUN B Pa3IUYHBIX YCIOBHSIX MOCIE
MIPEABAPUTEILHOTO O0CYKICHHUS C IIe1arorom;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MacChl 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 OIEPAIMA MBICTUTEIPHOW NEATCIbHOCTH — aHalu3 M|
CUHTE3, CpaBHEHHUE, O0000IlIeHHe, CcucTeMaTu3alus, Kilaccu(ukaius, BbISIBICHUE
MIPUYHHHO-CJICACTBEHHBIX CBS3CH — IJI1 M3yYCHHs] CBOWCTB BEIIECTB M XHMHYECKHX
peakiuii; €CTeCTBEHHO-HAy4YHbIE METOJbl IO3HAHUS — HAONIOJCHHE, 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
MHCTPYKITUSIMU T10 BBITIOJIHEHUIO J1a00OPATOPHBIX XUMUYECKUX OTBITOB IO TOJYYSHHUIO U
coOUpaHUI0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOPOA), MPUTOTOBIICHUIO
PacTBOPOB C ONPEACIEHHON MAaCcCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA; IJIAHUPOBATH
Y TPOBOJAUTH XUMHUYECKHE DKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEIOYCH 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

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHUH: XUMHUYECKUN DIIEMEHT,
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, AIEKTPOIUTHUECKAST TUCCOIMAIUS, PEaKUMd HOHHOTO
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oOMeHa, KaTalu3aTtop, *XWMHUYECKOE€ paBHOBECHE, OOpaTHUMble U HEOOpaTUMBbIe
peakuuu™, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, OKUCIUTEb, BOCCTAHOBUTEIID,
OKHCIICHUE U BOCCTAHOBJICHHE, aJUIOTpONusi, aM(pOTEpHOCTb, XUMHUYECKas CBS3b
(KoBaJICHTHAsi, WOHHAs, METAJUIMYECKas), KPUCTAIUIMYECKAs peIETKa, *KOppOo3us
METAJIJIOB, CIUIaBbl; CKOPOCTh XHMHMUYECKOM pEAaKIUU™, MpeneiabHO JOIyCTHMast
koHueHTpanus (ITJ1K) BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKMX MOHATHH (cM. . 1) u
MPUMEHSTH 3TU MOHSTHS MPU ONMCAHUU BELIECTB U UX MPEBPALICHUI;

UCIIONIb30BaTh 3HAKM W CUMBOJIBI ISl (PUKCAIMM PE3yJNbTaTOB HaOIIOCHHUIA,
cocTaBlicHUs] (OpMYJ BEIIECTB U YPAaBHEHUW XMMHMUYECKUX PEAKIMH, 3allMCU JaHHBIX
ycnoBuit 3a7a4. Mcnons3oBaTe 0003HaueHus, umeronuecs B [lepuoanyeckoit cucreme
1 TabJMIle PACTBOPUMOCTH KHUCJIOT, OCHOBAaHUW M COJIEM B BOJE JJIsI BBIIIOJTHEHUS
3aJlaHUN.

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
«rnaBHasg noarpynmna (A-rpynmna)» u «mnobounas noarpynna (b-rpynma)», manble 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, TOATBEPKAAOIINX CYIIECTBOBAHUE T€HETHUECKOU CBSA3M MEXIY BEUIECTBAMU
Pa3IMYHBIX KJIACCOB;

pacKkpbIBaTh CYILHOCTh OKHCJIMTEJIbHO-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 MOJIEKYJISPHYIO M MOJIIPHYIO MAacChl BEIECTB;
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIeMEHTa Mo (opMyJie COCTUHEHHS; MAaCCOBYIO JOJIO
BEIIECTBAa B PAcCTBOPE; MPOBOAHUTH PACUETHI MO yPAaBHEHHIO XMMHUYECKOH peakluu ¢
OIIOPOM Ha AJITOPUTM;

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

IPOBOAUTH PEAKIMH, TMOATBEPHKIAIOIINE KAYeCTBEHHBIM COCTaB pa3IMYHbIX
BEIIECTB: pACMO3HAaBaTh OMNBITHBIM MMyTEM 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, O0000IlEeHUe, CHUCTEMAaTU3allll0, BBIABICHHE  MPUUYUHHO-
CIIEZICTBEHHBIX CBA3€W — JUIsI U3Yy4EHHs] CBOMCTB BELIECTB M XMUMHMUYECKUX pEaKuil;
€CTECTBEHHO-HAYYHbIE METOJIbl TIO3HAHUSI — HAOIIOIEHUE, U3MEPEHHE, MOJIEITUPOBAHUE,
HKCHEPUMEHT (peasibHbIM U MBICIICHHBIN).
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TEMATHUYECKOE INTAHNPOBAHHUE

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; BTIOPOX — B OTACIIBHOM KJIACCE.

1-i1 BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KJIACC
(2 g4 B HEnmemto0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)
MpumepHble TeMbl, OCHOBHOE cofepiKaHue OcHOBHble BUAb!I AeATeNbHOCTU
pacKpbiBaloLWwMe AaHHbIM pasaen obyuarowmxca

nporpammel,
M KO/IMYECTBO 4YacoB.,
OTBOAMUMOE Ha UX U3yuyeHue

Pa3nen 1.IlepBoHavanbHble XuMuYeckue mousaTus(20 1)
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Tema 1. XuMus — BakHas
06/1aCTh €CTEeCTBO3HAHUA U
NMPaKTH4eCKOM JeATe/IbHOCTH
YyeJI0OBEKa

(54)

[IpeameT xuMHUU.* PosIb XMMUHU B )KU3HU YesOBeKa. XUMUS B
cucteMe HayK. MeTo/ibl MO3HAHUSA B XUMUM.*

Tesa u BemecTBa. Pusnyeckue CBOMCTBA BelleCTB. ArperaTHoe
cocTosiHME BellecTB. YucThle BelecTBa U cMecH. Cr1ocobbl
pasfesnieHus cMeceil. PU3nUecKUe U XUMHUYECKUE SIBJEHUS.
[Ipu3HaKK U yCI0BUS NPOTEKAHUS XUMUYECKUX PEeAKIIUH.
3HaKOMCTBO C IpaBUJIaMH 6€30NaCHOCTU U MPUEMaMH paboThl B
XUMUYECKOH J1abopaTOPHH.

JeMoHCTpauumn

1. JJabopaTopHOe 060pyIO0BaHUE.

2. Pazsim4yHble BU/Ibl XUMUYECKOW MOCYAbI.

3. O6pasubl BELECTB.

4. Cioco6xlI pa3pesieHus1 cMeced (GuIbTpOBaHMeE, BEIIAPUBAHUE,
JUCTULIALUSA, XpoMaTorpadus).

JlaGopaTopHble U NPpaKTU4YecKHe PaGoThbl

Jla6opamopHble onbimbl:

OnuvcaHue GpU3NYeCKUX CBOUCTB BEIECTB.

PaspgeneHre cMecu c moMoLibl0 MarHUTa.

Ilpakmuyeckue pabomul:

Ne 1. JlabopaTopHOe 060pyA0OBaHKeE U IPUEMbI PaGOThI C HUM.
[IpaBuJia 6e30macHOM paboThl B XMMUUYECKOH JJTaBOpaTOpPHH.
Ne 2. OumncTKa 3arpsA3sHEHHOM NOBapPEHHOW COU
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PackpbIBaThb CMbIC/ U3y4YaeMbIX IOHATHUH C TOMOILbIO NeJjarora.

PackpbIBaTh poJib XUMUHU B IPUPOJE U XKU3HU YeJIOBeKa, eé CBA3b C APYTUMHU
HayKaMH.

Pasyin4aTh YUCThIE BEIECTBA U CMECH; OZAHOPOJHbIE U HEOJJHOPO/IHbIE CMECH;

PazsinuaTh Ppu3nMUecKre U XMMUYECKHE SIBJIEHUs C OIOPOH Ha ONpe/iesIeHHUs.

OnpefesiTh NPU3HAKK XUMUYECKUX PEAKIMH U YCI0BUS UX IPOTEKAHUS.

CJyie1oBaTh NPaBUJIaM [10JIb30BAHUS XUMUY€ECKOH MOCY/10M U JJabopaTOPHbIM
060py/J0BaHUEM, A TAK)KE PABUJIAM 06palleHHUsl C XUMUYECKUMHU Bellle-CTBaMHU
B COOTBETCTBUH C MHCTPYKLUSIMH 110 BBINOJHEHHIO NPAKTUYECKUX PAGOT MO,
KOHTpOJIEM [IeJarora.

[l1aHUPOBATh U NPOBOAUTH XUMUYECKUH IKCIIEPUMEHT 110 U3YYEHHUI0 U
ONHMCaHUI0 PU3NIECKUX CBOMCTB BEIECTB, CIOCOO0B pas/iesieHUs cMecei
BellecTB 10/, PyKOBOACTBOM Iejiarora ¢ o6Cy>/JieH1eM IJIaHa paboThl.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHbIX 33/JaHUH U B IpoLiecce
HCCJIe0BAaTeNbCKOH JlesTeIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO0 COJlep>KaHus, CIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa noj
PYKOBOZCTBOM Ilefiarora.

BeicTpanBaTh pa3BEépHYyThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
uHbOpMaIHIO U3 yiebHHKa U CIPABOYHbIX MaTepPHAJIOB, TPAMOTHO
UCI0J1b30BaTh U3y4YeHHbIN MOHATUHHBIN annapaT Kypca XUuMUHU



Tema 2. BemecTtBa
U XMMHY€eCKHe peaKuu
(154)

ATOMBI U MOJIEKYJIbL. XUMHUYECKHE 3/1eMeHTbI. 3HAaKU (CHMBOJIbI)
XMMMUYECKHUX 3J1eMeHTOB. [IpocThle U C/I0XKHBIE BelllecTBa.
ATOMHO-MOJIEKY/IIPHOE yYeHHe.

Xumunueckast popmyJia. BaeHTHOCTb aTOMOB XUMHUECKUX
3/1IEMEHTOB. ¥*3aKOH IIOCTOSIHCTBA COCTaBa BellecTB.*

OTHOCUTe IbHAst aTOMHas Macca. OTHOCHTeJIbHAs MoJIeKyJIsipHast
Macca. MaccoBast fj0J11 XUMUYEeCKOT0 3/1eMeHTa B COeIUHEHUU.
dursnyeckre U XMMHUYeCKUe sIBJIeHUs. XMMUUYecKasl peaKLUsl.
[Ipy3HAKKU U YCI0BUSA NPOTEKAHUA XUMUUECKUX peaKIuil.
XyvMuYecKHe ypaBHEHMUSI.

Tunbl XMMUYECKUX peakuil (coeAUHEHUS], PAa3/I0XKEHUS,
3aMelleHUs], 0OMeHa).

3aKOH COXpaHeHHs MacChl BellleCTB.

*M. B. IOMOHOCOB — y4€HBIA-3HLUKIONEAUCT.*

JAemoHcTpauum

dusunyeckue siBJeHUs (pacTUpaHUe caxapa B CTYNKe, KUIIeHUE U
KOH/IeHCaLHs BOJbI U T. 11.).

XuMuueckue siBjieHus1 (TopeHue CBeYH, pa3JIodKeHHe caxapa,
B3aMMO/J€HCTBHE CEPHOU KUCJIOTHI C XJIOPUAOM Gapus,
paznoxenue rugpokcuaa meau(ll), B3aumoericTBre xesesa C
cepoii, B3aUMO/JIeHCTBHUE KeJe3a ¢ pacTBopoM cosu Megu(ID)).
OnbIT, WIIOCTPUPYIOLMH 3aKOH COXpAaHEeHHs] Macchl.

Na6opatopHble U NpakTMYeckne paboTbl

JlabopaTopHBIE OMNBITHI:

[IpyrMeph! pusnyecKux sABJEHUN (IJ1aBJIe€HNEe BOCKA, TassHUE
JIbJA).

[IprMepbl XUMUYECKUX SIBJIEHUH (TpOKa/MBaHUE MeJHON
MPOBOJIOKH, B3aUMO/IEMCTBUE MeJia C KUCTOTOM).

Mojenu aTOMOB U MOJIEKYJT

MpakTuyeckan pabota Ne3 Mpu3HaKM NPOTEKAHMUA XMMUYECKUX
peakuui

BbluncneHusn

— OTHOCHUTEJIbHOM MOJIEKYJ/ISIPHOM MacChl BELECTB;

— MacCOBOH J,0JIU XUMUYECKOI0 3JIeMeHTa 1o opmy.ie
coeJUHEeHHS.

[IpMMeHATD ecTeCTBEHHO-HAy4YHble MeTO/Ibl I03HAHUA (B TOM YHCIIe
HabJl0/leHue, MO/leJIMPOBaHKe, SKCIIEPUMEHT) U OCHOBHbIE ONlepaluu
MBIC/IUTEIbHON 1eATeJIbHOCTH (CpaBHEHUE, KaacCuPUKaLus) /1 U3ydyeHus
BELIECTB U XUMUUECKUX PeaKI1i C ONOpOoi Ha aJIFOPUTM UJIH CXEMY.

PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHATHH U 3aKOHOB U IPUMEHSTb 3TH MOHATHS
MpY ONMCAaHUU CBOMCTB BELIECTB U UX PEBPAIeHUH C OOPOY Ha IJIaH U
KJII0Y€eBbIE CJIOBA.

PazinyaTh GU3NYECKHE U XUMUUECKUE SIBJIEHUS, 00BSICHATD UX CYLIHOCTb C TOYKU
3PEHHs1 ATOMHO-MOJIEKYJIIPHOTO YYEHHUS C ONIOPOM Ha ONpe/ie/IeHUS U CXEMBI.

OnpefesiTh NPU3HAKK XUMUYECKUX PEAKLIUH, YCI0BUS UX IPOTEKAHMUS.

OGBSICHATD CYLHOCTb PU3UYECKUX U XUMUYECKUX SIBJEHUH C TOYKHU 3peHHUs
aTOMHO-MOJIEKYJIIPHOTO YYEeHHUs C UCII0/Ib30BAaHUEM BU3yabHOH OMOPHI.

KnaccuduruupoBaTh XMMHYeCcKHe peaKLUH1 (110 YHC/IY U COCTaBY pearupymolinx 1
00pa3syoUIMXCs BEIIECTB) C ONIOPOM Ha CXEMBI.

CocTaB/isATh GOpPMyJibl GUHAPHBIX BELIECTB 110 BaJEHTHOCTH U ONpeJesTh
BaJIEHTHOCTb 110 GOpMyJIaM BeILeCTB C ONIOPOM Ha aITOPUTM y4eOHBIX
IeUCTBUM.

PaccTaBiATb KO3GOHUIIMEHTH] B ypaBHEHUAK XUMUYECKUX PeaKIMi ¢ Oopoi Ha
QJITOPUTM yYeOHBIX JeACTBUH.

CrieoBaTh NpaBUJ/IaM [10JIb30BAHUS XMMUYECKOH TOCY10H U 1a60PaTOPHBIM
060opyioBaHKMEM, a TAKXKe PaBUJIaM 0OpalleHHs C BellleCTBAMH B COOTBETCTBUU
C MHCTPYKLMSMH I10 BBINOJHEHHIO J1a60PATOPHBIX XMMUY€ECKUX OIBITOB MO/
KOHTPOJIEM IeJlarora.

Hcnosb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoliecce
UCCJIe/I0BATENbCKOM J1eATENIbHOCTH
Hay4YHO-NONYJIIPHYIO JINTEPATyPy XUMHUYECKOTO CO/IEP>KaHUs], CTIPAaBOYHbIE
MaTepuaJbl, pecypcbl MIHTepHeTa o/, pyKOBOACTBOM Nejarora.

BbicTpanBaTh pa3BEépHYThle NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
uHbOpMaIHIO0 U3 yiebHHUKA U CIPABOYHbIX MaTEpPHAJIOB, TPAMOTHO
UCI0J1b30BaTh U3Y4YeHHbIN MOHATUHHBIN annapaT Kypca XUMUH

Pa3szeu 2. BaxxHelilne npejcTaBuTe/ I Heopranuyeckux Bemects (30 4)
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Tema 3. Bosayx. Kucnopoga,.
MoHaTue 06 okcnpax

(54)

Bo3zayx — cmech rasos. CocTas Bo3ayxa.
Kucnopos, — ajileMeHT U IPOCTOe Bellje-
cTBO. 030H — *aJyIoTponHas MoAUPHUKALUA KUCaopoa.*

HaxoxzeHue Kuca0poa B 1pupo/e, GU3nuecKre U XMMUYeCKHe

CBOMCTBA (peakLUH OKUCJIEHH s, FopeHue). YCI0BUs
BO3HUMKHOBEHHUS U NpeKpalleHus ropeHust. [lonaTue

06 OKCHJaX.

*Crioco6bl MOJIyYeHUs1 KUCIOPOa B Ta6OpaTOPUHU U
npoMbllieHHOCTU.* [I[puMeHeHue Kucaopoaa. Kpyrosoport
KHCJI0pO/ia B IIpUpOJe.

*TensioBoM 3G dEKT XUMUYECKON peaKLUH, IOHATHE O
TePMOXUMHUYECKOM ypaBHEHUH, 3K30*- U 3HJJ0TepMHUYECKHUX
peakIusx.

*TonsinBo (HedTh, yroyb U MeTaH). 3arpsi3HeHHE BO3/yXa,
Crnoco6kbl ero NpeAoTBpalleHus. Y cuieHre NapHUKOBOTO
3ddekTa, paspylieHre 030HOBOTO CJI0A.*

JAemoHcTpauum

B3aumogelicTBue docdopa, cepbl U Kesie3a ¢ KUCIOPOAOM
(BO3MOXKHO UCNOJIb30BAHNE BU/IE0OTBITOB).
OnpesiesieHUe COZlep>KaHUsl KUCI0PO/Ja B BO3JyXe.
OnbIThL, IeMOHCTPUPYIOLLHE YCI0BUSl BOSBHUKHOBEHUS U
NpeKpalieHus rOpeHusl.

NabopaTopHble U NpaKTMYeckne paboTbl
JlabopaTOpHBIH OMBIT:

O3HakoMJIeHHe ¢ 06pa3iiaMi OKCH/IOB.
[IpakTHyeckas paboTa:

Ne 4. [TosryqyeHUe KUCI0POAQ, U3yYEHHE ero CBOKCTB.

Bbluncnenusa
— MOJIEKYJISIPHOW Macchl KUCJI0pO/ia M 030Ha Ha OCHOBAaHUU
aTOMHOM MaccChl XUMHUYECKOT0 3JIEMEHTA
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PackpbIBaTh CMbIC/ U3y4aeMbIX NIOHATHH U IPUMEHATDb 3TH NOHATHUA NPU
ONKCaHUM CBOMCTB BEILEeCTB U UX IpeBpallleHUH C UCNI0/1b30BaHUEM ONOPHBIX
CJIOB U KJIHIIIE,

XapakTepu30BaTh (ONHUCBIBATL)C 0NOPOLL HA NAAH, CXEMY, KPAMKYIO 3aNuch
COCTaB BO3/lyxa, PU3NYECKHE U XHU-MHUYeCKHe CBOHCTBA KHUCJI0PO/ia, CIOCOGEI
€ero MoJiydeHus, NpuMeHeHUe U 3Ha4eHHe B IPUPO/ie U XKU3HU YeJIOBeKa.

CpasHusamb peakyuu 20peHusl U Med1eHHO20 OKUC/IeHUs C TIPeJBapUTETbHBIM
o6CyKJieHueM IapaMeTpPOB CPAaBHEHMUS.

Co6upaTb NpUOOPHI JJIA MOJTyYeHUs KUCI0po/a (BbITeCHEHHMEM BObI U
BO3/yXa).

Pacrio3HaBaTh ONBITHLIM MYTEM KHCJI0PO/ 110/, KOHTPOJIEM leiarora.

Hcnonb30BaTh XMMUYECKYI0 CHMBOJIMKY /ISl COCTaBJIeHUs GOPMY.I BELIECTB,
MOJIEKYJIIPHBIX yPaBHEHUH XUMUYECKHX PeaKIUH C yyacTHEM KUCI0poJa.

O6BACHATDL CYLIHOCTDb 3KOJIOTHUYE€CKHUX npo6neM, CBA3aHHBIX C 3arpA3HEeHUEM
BO3/yXa.

CrnezfoBaTh IpaBu/IaM 6e30acHON paboThI B 1a60PaTOPHUH NPH UCIOJIb30BAaHUHU
XUMHUYECKOU MOCyAbl U 060pYA0BaHHUS 10/ KOHTPOJIEM N1eJ]arora, a Takxe
IpaBU/IaM 06palieHus C FOPIOYMMH BeIeCTBAMH B ObITY.

HJIaHPlpOBaTb N OCyLIECTBJIATb HAa IPAKTHKE XUMHUYECKUEe 3KCIIEPUMEHThI,
NMpoOBOAUTH HaﬁJII-OAeHI/IH, AeJ1aTb BbIBOABI 110 pe3yJibTaTaM 3KCIIEPpUMEHTA 110/
PYKOBOJCTBOM I€Jarora.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpymIe.

HWcnosib30BaTh NpHY BBIIIOJIHEHUH yue6OHBIX 33JJaHUH U B ITpoLiecce
UCCJIeI0BATE/IbCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMUYECKOT0 CO/IepXKaHusl, CIPAaBOYHbIE MaTepHallbl, pecypcbl UHTepHeTa Moj
PYKOBOJCTBOM IeJiarora.

BoicTpauBaTh pa3BépHyThle NMCbMEHHBIE U yCTHBIE OTBETHI C OIOPOX Ha
MHPOPMAIHIO U3 y4e6GHUKA U CITPABOYHBIX MAaTEPHAIOB C ONIOPOH Ha IJIaH,
rpaMOTHO HCII0JIb30BaTh U3y4eHHbIH TOHATUHHBIN allnapaT Kypca XMMHA



Tema 4. Bogopoa.
IloHsAITHE 0 KUC/IOTAX M COJISIX

(54)

Tema 5. KosinyecTBeHHbIE
OTHOLIEHHUA B XUMHUHU
(44)

Bomopon — asieMeHT M npocToe BelecTBO. HaxoxaeHue B
npupoe, pusnyecKkue U XMMUYeCKHe CBOMCTBa (Ha mpuMepe
B3aHUMO/IeHCTBUSA C HeMeTa/lJIaMH U OKCHUJLaMU MeTaJ/lJIoB),
NpUMeHeHUe, *crnoco6bl MoJyYeHus.*

[ToHsiTHE O KUCJIOTAX U COJIAX.

AemoHcTpauumn

[MosnydeHue, cobrpaHue U paclio3HaBaHUe BOAOPOA.
['opeHue Bomopoa.

BsaumojericTBre Bogopoaa ¢ okcuaom meau(ll).

NabopaTopHble U NpaKTMYeckne paboTbl
JlabopaTOpHBIH OMBIT:

BsanMogelicTBYe KUCIOT C MeTa/lJIaMu.
[IpakTHyeckas paboTa:

Ne 5. [TosryyeHME BOJOPOAA, U3yYEHHE ero CBONCTB.

Bbluncnenmsa
— MOJIEKYJIIPHOU MacChl BEIeCTBA HA OCHOBAHUH aTOMHOU
MacCChl XMMHYECKUX 3JIEMEHTOB

KosinuecTBo BemectBa. MoJsib. MoJsisipHas Macca. 3akoH
ABorazpo. MosisipHbIH 06'bEM ra3oB. PAc4€ThI M0 XUMUYECKUM
yPaBHEHHSM.

JleMoHCTpauusa
06pa3sybl BeLeCTB KOJUYECTBOM 1 MOJIb.

Bbluucnenusn

— 00'b€Ma, KOJIMYECTBA BELECTBA ra3a Mo ero U3BECTHOMY
KOJINYECTBY Bell[eCTBA WU 00 bEMY;

— 06'bEMOB ra30B M0 YpaBHEHHIO peaKI[MH Ha OCHOBe 3aKOHa
06'bEMHBIX OTHOILIEHUH ra3oB
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PackpbIBaTh CMbIC/ U3y4aeMbIX NIOHATHH U IPUMEHATDb 3TH NOHATHUA NPU
ONKCaHUM CBOMCTB BEIEeCTB U UX IpeBpallieHUuH.

XapakTepH30BaTh (OIHMCLIBATb) GU3NYECKHE U XUMHUYECKHE CBOWCTBA BOJOPOAA,
CrocoGbI ero MoJiy4yeHusi, IpUMeHEHHUE C ONOPOH Ha IJIaH, KPaTKYIo 3alHUCh,
CXeMy.

Cob6upath npubop AJ1s NoJyYeHUs BOJOPOJA C UCIOJIb30BAHUEM BU3yaJIbHOMN
OIopbI

Hcnonb30BaTh XMMUYECKYI0 CHMBOJIMKY /ISl COCTaBJIEHUsI GOPMY.JI BELIECTB,
MOJIEKYJISIPHBIX yPaBHEHUH XUMUYECKUX PEAKIUH C yYacTHEM BOZOPOJA C
OTIOpPOY Ha aJITOPUTM.

CiieioBaTh NpaBUIaM 6e30MacHOM paboThl B JIJAGOPATOPHUU PH UCIOIb30BaHUHU
XMUMUYeCKOU NOCYy/1bl U 060PYI0BaHUS 10/, KOHTPOJIEM [EAarora., a TakKe
npaBHJIaM O6GpallleHHs] C TOPIOYMMH BelleCTBaMHU B ObITY

[I1aHUpOBaTh M OCYIECTBJATh HA MPAKTHKe XUMUUYECKHe 3KCIIePUMEHTHI,
IPOBOAUTH HAOJIIOIeHHS, e/IaThb BBIBOAbI 110 Pe3yibTaTaM 3KCIepUMeHTa 10/,
PYKOBO/,CTBOM IleJlarora ¢ o6cy>xZieHleM IJIaHa paboTbl, C UCI0/Ib30BaHHEM
KJINLIE.

YyacTBOBaTbh B COBMECTHOH paboTe B rpymie.

[11aHUPOBATH U OCYILECTB/ATD HAa IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBI,
HNPOBOJUTH HAGJII0/I€HUS, [1e/1aTh BBIBOZbI 10 pe3yJ/IbTaTaM 3KCIepUMEHTa.

YyacTBOBaTh B COBMECTHOM paboTe B rpymie

PackpbIBaThb CMbIC/ U3y4YaeMbIX TOHATUHA U IPUMEHSATD 3TH IIOHATHS, a TAKKe
M3y4YeHHble 3aKOHBI M TEOPHH JJIS PellleHUs] pacyéTHBIX 3a/a4 C IOMOLIbIO
nejarora.

BBIUHC/IATH MOJISIPHYIO MAccy BeIeCTB; KOJIMYECTBO BelleCcTBa, 00'bEM rasa,
Maccy BellleCTBa C ONOpoi Ha o6pasel, Ha GOpPMYJIbL;

[IpoBOANTE pacyéThl 10 ypaBHEHUSIM XUMHUYECKHUX PeaKIMH ¢ 0IToOpoi Ha
o6pasel], aJITOPUTM y4eOHBbIX JeCTBUI: KOJIMYeCTBa, 06'bEMa, MacChl BelllecTBa
10 U3BECTHOMY KOJIMUECTBY, 00BEMY, Macce peareHTOB UJIH IPOAYKTOB
peaKIuH.

BeicTpanBaTh pa3BEpPHYyThIe MMCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPO HA UH-
dopmaruio U3 yye6HUKA U CIPaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO HCII0JIb30BaTh
W3y4YeHHbIH NOHATUHHBIN annapaT Kypca XMMHHU C HOMOIIbIO ITeiarora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX

(64)

Bopa, ee cocTas, cTpoeHMe, MosleKyJibl. Pu3nyecKue CBOMCTBA
BO/bL. *AHAJ/IM3 U CHHTE3 — MeTO/bl U3y4eHHs COCTaBa BOJbL*
X¥MHYecKHe CBONCTBA BOJbI

(pasnoxxeHue, peaklMy C HATPUEM, OKCUAOM KaJbLUs, OKCUAOM
cepsl V.

CocTaB ocHOBaHUU. [IoHATHE 06 UHAUKATOPAX.

*Boja kak pacTtBopuTesib.* PacTBopel *PacTBOpUMOCTb
BellleCTB B Boge.*

*HacbllleHHbIE U HeHaChIIleHHble pacTBOPLL * MaccoBas 015
BellleCTBa B pacTBOpe.

*PoJib pacTBOPOB B IPUPO/IE U B )KU3HU YesioBeKa. Kpyrosoport
BO/ZIbI B IpUpo/ie.* 3arpsA3HeHre NPUPOJHBIX BoJ. OXpaHa

Y 0YMCTKa IPUPOJHBIX BOJ,.

JAemoHcTpauum

JJ1EKTPOJIN3 BO/Ibl; CHHTE3 BOJbI; B3AaUMO/IeHCTBHE BOADI C
meTtasiamu (Na, Ca) (BO3MOXKHO HCII0JIb30BaHHE
BH/IeOMaTepPHUaJsIOB).

PacTBopeHUe BelLeCTB C pa3JIMYHON PAaCTBOPUMOCTBIO.
HUccnesoBanue pacTBOPOB KUCJIOT U LIeJI049eH C TOMOLIbIO
HWH/IUKaTOPOB.

Na6opaTtopHbie U NpakTU4eckne paboTbl

[IpakTHyeckas pa6oTa:

Ne 6. [IpuroToBJiIeHHe PAaCTBOPOB C ONlpe/ieIEHHON MacCOBOM
JloJIel pacTBOPEHHOTO BelleCTBa.

Bbluucnenusn
— C HCII0JIb30BaHUEM MTOHATHUA «MaccoBag 0J14 BelecTBa B
pactBope»
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PackpbIBaTh CMbIC/ U3y4aeMbIX NIOHATHH U IPUMEHATDb 3TH NOHATHUA NPU
ONKCaHUM CBOMCTB BEILeCTB U UX NpeBpallleHUH ¢ TOMOLIbIO leiarora.

XapakTepu3oBaTb PU3HYECKHE U XUMUYEeCKHe CBOWCTBA BO/IbI, €€ POJIb KaK
pacTBOpHUTEJISI B IPUPOJHBIX IPOLIECCAX C ONOPOY Ha MJIAH U CXEMY.

CoCTaB/IAATh YpaBHEHHUS] XUMUYECKUX PEAKIUI C yYaCTHUEM BOJbI C OOPOH Ha
cxXeMmy.

OGBSCHATD CYLHOCTb 3KOJIOTUYECKUX P06JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
NPUPOJHBIX BOJ|, CIOCOOBI OYUCTKU BOJIbI OT IPUMECEH, MEPHI 110 OXpaHE BOJ,
OT 3arpsA3HEHHUA [10CJIe IpeBApUTEIbHOI0 CTPYKTYPUPOBAHUSA MaTepraa.

HﬂaHHpOBaTb " OCyLIECTBJIATb Ha IPAaKTHKE XUMHUYEeCKUe 3KCIIepUMEHThI,
NPOBOJUTH HAGJIIO/I€HUs, 1e/1aTh Bbl-

BO/JbI I10 pe3yJIbTAaTaM 3KCIIEPUMEHTA 1104 KOHTPOJIEM IIearora, ¢
UCIM0JIb30BaHUEM KJIHILE.

CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOPAaTOPUHU IIPU UCI0JIb30BAHUHU
XUMHYECKOH Mocy/ibl U 060pyAOBaHUS 10 KOHTPOJIEM Iefiarora.

HpOBOAI/ITb BbIYHCJIEHUA C IPUMEHEHHUEM NIOHATUA «MAaCCOoBad 40Jid BeleCTBa B
pacTBope» c onopoi Ha GOPMyJIbI.

Hcnosb30BaTh NpU BbINOJIHEHUH YYeOHbIX 3aJJaHUH U B IIpoliecce
UCCJIeI0BATEIbCKOH J1eTeNIbHOCTH HAyYHO-NIONYJ/IAPHYIO IUTEPATYPY
XMUMHMYECKOTO0 COZepKaHuUs, CIPaBOYHble MaTepHuaJbl, pecypcel IHTepHeTa
10/], pyKOBO/ICTBOM Ile/iarora.

BbicTpanBaTh pa3BEépHyThIe NUCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOH Ha
uHbOpMaIHIO U3 yiebHHKA U CIPABOYHbIX MaTepHaJIOB, TPAMOTHO
UCI0J1b30BaTh U3yYeHHbIN NOHATUHHBIN annapaT Kypca XMMHUH I0CJIe
Hpe/iBapUTEJbHOTO CTPYKTYPUPOBAaHUs MaTeprasa



Tema 7. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
coeJUHEHUN

(114)

Knaccudukanus HeopraHU4eCKUX COeIMHEHHH.

OKcuABL: COCTaB, KJaccuPHUKaLus (OCHOBHbIE, KUCIOTHBIE,
*amdoTepHble, Hecoseobpasyolie Ha IpUMepe OKCua
yruiepoa Il n okempa asota ll, HomeHkaatypa. [loayyeHue™
OKCH/IOB (B3aMMoZelNCTBUE C BOAOW, KUCNOTaMMU, LWeiodyamm).
OcHOBaHHUs: cOCTaB, kKJaccubukanus (Leyg04u 1
HepacTBOPUMble OCHOBaHMsA), HOMEHKJIATypa.

KucnoTsl: cocTaB, k1accuduKanus, HOMEHK/IATypa, PU3nyecKue
Y XMMHUYecKHe CBOWCTBA (B3aMMO/AeCTBYE C OCHOBHBIMHU
OKCH/IaMH COJIAMM Ha IPUMepe COJIAHON U CEPHOH KUCJIOT),
*Croco0bl MoJIy4eHHUs1.* PsiJi akTHBHOCTH METAJLJIOB.

Couu (cpeziHMe): HOMEHKJIATYPA, *Croco6bl oTydeHus*,
B3aUMO/IeHCTBUE COJIEH C MeTa//IaMH, KUCI0TaMH, LleJ104aMH U
COJISIMHU.

['eHeTHYecKast CBA3b MeX/y KJIaCCAMH HeOpraHUYeCKUX
coeauHeHu. ['eneTHdeckue psaabl. [loHATHE 06 aMPOTEPHBIX
IUAPOKCHU/IAX HA IPUMepe [JMHKA U aJlIlOMUHUSA. XHMUYeCKHe
CBOWCTBA - B3aUMO/IeHCTBHE C KUCIOTAMHU U LeI09aMHU.
PazsioxkeHue Npy HarpeBaHMH.

AemoHcTpauumn

06pa3ibl HEOPraHUYECKUX BELECTB PA3JIMYHbBIX KJIACCOB.
B3auMogelicTBUe pacTBOpa CEpHOU KUCIOTHI C OKCHA0M
megu(ll).

Peakuus HeHTpasn3aLuu.

BrITecHeHHe 0IHOTO MeTaJlJIa [PYTUM U3 PACTBOPA COJIH.

Na6opaTopHble U NpaKTUyYeckue paboTbl

JlabopaTopHBIE ONBITHI:

B3anMojelicTBHE KUCJIOT C METa/lJlaMU.

[ToslyyeHMe HepaCTBOPHMMbIX OCHOBAHUH.

B3aumozieiicTBrMe HEPACTBOPUMbIX OCHOBAHUM C KUCJIOTaMHU.
Pasnoxenue rugpokcuga meau(ll) npu HarpeBanum.
[IpakTHyeckas pa6oTa:

Ne 7. PelreHue aKcepUMeHTaJIbHBIX 3aJa4 110 TeMe «OCHOBHbIE
KJIaCCbl HEOPTAaHUYECKUX COeJUHEHUI».

BbluucneHnusn
— 10 YPaBHEHHUAM XUMHUYECKUX peaKLU/If/i

Ormpeznenenre OCHOBHBIX KJIACCOB HEOPTAaHMUYECKUX COSANHEHHH 10 Ma0NoHy.
CocTaBieHHe CXeM CTPOCHUSI OCHOBHBIX KIaCCOB HEOPTaHWYECKHUX COEIUHEHUH 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/IeNICHNS], CXEMBI M TAOJIHITYy 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 KJIAaCCOB, TPYIII BEIIECTB, K KOTOPHIM OHM OTHOCSITCS C HCTIOJIb30BaHUEM
cxeMbl «I eHeTHuecKas B3aMMOCBSI3b OCHOBHBIX KJIaCCOB HEOPTaHHMUECKUX
COEAMHEHUI» IO PYKOBOJACTBOM II€Jarora.

CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUM peakluii, WUTIOCTPUPYIOLINX XUMUYECKUE
CBOICTBA M3YUCHHBIX KJIACCOB U CNOCOObI NOIYYeHls BEIECTB N3YYECHHBIX 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 PearnpyromnX BEIeCTB.

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

[InanupoBanye U OCYIECTBICHUE HA IPAKTUKE XUMUIECKOTO SKCIIEPUMEHTA U
HaOJIIOJICHNSI TIOJ] PYKOBOJICTBOM YYUTEJS.

DopmynrpoBaHUE BRIBOAOB MO pe3ysIbTaTaM SKCIIEPUMEHTA C HCIIOJIb30BaHUEM
OIIOPHBIX CIIOB.

DopmynrpoBaHHE C MOMOIIBIO MEJarora U BBIOIHEHNE MIPABHI Oe301TacHON paboTHI B
71a00paTOPHH NIPH HCIOIB30BAaHUH XUMUIECKOH TOCY B B 000PYTOBAHHS.
Vcnonp30BaHye NpH BBINOJIHEHUHN y4eOHBIX 3a1aHHi U B TIpoLecce
UCCIIe0BAaTEIbCKON NS TeNbHOCTH HayYHO-MIOMYJISIPHOM JIUTEPaTypbl XUMUYECKOTO
CozlepKaHMs1, CIIpaBOYHbIE MaTepualbl, pecypchl MHTepHeTa, ocymiecTBIeHHE BHIOOpa
I0J] pyKOBOZACTBOM II€Jlarora.

BricTpauBanue pa3BEpHYTHIX MUCbMEHHBIX U YCTHBIX OTBETOB C OIIOPOH Ha
nH}popManmIo 13 yIeOHHKA U CIIPABOYHBIX MATEPHAIOB, TPAMOTHOE NCIIOTb30BAHHE
H3y9IEeHHOTO TOHATHIHOTO anmapaTa Kypca XHMHH C HCHOJIb30BaHUEM ILIaHa,
OIIOPHBIX CJIOB, AJITOPUTMA.

Paspgeun 3. llepuoauyeckuii 3akoH u [lepuoandeckas cucteMa XMMHYeCKUX 31eMeHTOoB /I. U. MeHae1eeBa.
CTpoeHue aTOMOB. XMMHY€eCKas CBA3b. OKMC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuu (15 1)
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Tema 8. MepnoaMUeCcKUii 3aKOH U
Nepuogunueckas cucrema
XUMUYECKUX I/IEMEHTOB

A. U. MeHgene-eBa. CtpoeHue
atoma (7 4)

[lepBble MONBITKY KJAaCCUPUKALUU XUMHUYECKUX 3/1€MEHTOB.
[ToHATHE 0 rpynIax CXOAHbIX 3/1eMEHTOB (1Lje/I04YHbIe U
11{eJIOYHO3€eMeJIbHbIe MeTaJlJIbl, FaJIOTeHbl, HHEPTHBIE ra3bl).
*J71€eMeHTBI, KOTOpPble 06Pa3yIOT

aMdoTepHble OKCUABI U TUAPOKCUBL*

[lepuoaundeckuii 3akoH u [lepuoan-yeckas cuctemMa
XMMUYecKUx aseMeHTOB /. U. MengeneeBa. [lepuo/bl, rpynnsl,
noArpynmnbl. PU3UYECKUN CMbIC/ IOPSJKOBOTO HOMepa
3JIeMeHTa, HOMepOB NepHo/a U TpyNbl.

Ctpoenue aToMoB. COCTaB aTOMHBIX s/iep. *U30TonbL.*
JnekTpoHbl. CTpOEeHHE 3/JIEKTPOHHBIX 060JI09EK aTOMOB NEPBBIX
20 XMMHYeCKHUX 371eMeHTOB [leprojuyeckoil cHCcTeMBbI

J. . MeHnesneeBa.

XapakTepHCTUKA XUMUYECKOT0 3JIEMEHTA 10 €r0 MOJI0XKEHHUIO B
[lepuoaundeckoit cucreme /I. U. MeHpesneeBa.
*3aKOHOMEPHOCTH U3MEHEHU S CBOMCTB 3JIEMEHTOB MaJIbIX
NEepHOo/I0B U IJIaBHBIX NOJAIPYII B 3aBUCHMOCTU OT aTOMHOTI'0
(mopsizkoBoro) HoMepa.*

*3HaueHue [lepuoanyeckoro 3akoHa u [lepuoanyecko
CUCTEeMbl XUMUYECKUX 3JIEMEHTOB JIJIS1 Pa3BUTHUS HAyKU U
npakTuku. [[. U. MeH/jesieeB — y4€HBIH, ejaror U rpakgaHuH.*

JAemoHcTpauum

KopoTkonepuoaHas v JJIMHHOIIepUOUgHAsT GOPMBI
[Teproanveckol cCUCTEMbl XUMUYECKHUX 3JIEMEHTOB

. U. MeHpeneeBa.

0O3HakKoMJIeHHEe C 06pa3llaMu METAJIOB U HEMETAJIJIOB.

Na6opatopHbie U NpakTU4ecKne paboTbl

JlabopaTOpHBIY OMNBIT:

B3auMmo/ielicTBHE THAPOKCHAA [IMHKA C pAaCTBOPAMHU KHCJIOT U
ieja04ei
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PackpbIBaTb CMBICJ/ TEPHOUYECKOTO 3aKOHA 110/ pyKOBOACTBOM IeJarora.

[ToHuMaThb cylecTBOBaHHe TePUOAUIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX
3/1IeMeHTOB (M3MeHeHHe Pa/IUyCOB aTOMOB U 3JIEKTPOOTPHULIATENBHOCTH) U UX
coeJIMHEHUH OT MOJIOXKEHUS B IEPUOANYECKON CHCTeMe U CTPOeHUsI aToMa C
HCI0JIb30BaHUEM CXEM U TabJIuL.

YcTaHaB/IMBaTh CBSA3b MeX/Y N10JI0KEHHWEM 3/1eMeHTa B IepHOAUYeCcKOoH cucTeMe
Y CTPOEHHEeM ero aToMa (CoCTaB U 3apsj A/pa, o61lee YKCJI0 3J1eKTPOHOB U
pacinpejesieHHe UX M0 3JIEKTPOHHBIM CJI0SIM) [0 06pasLy.

[IporHo3supoBaTh XapaKTep U3MeHEHHs CBOMCTB 3/1EMEHTOB U UX COeJUHEHUH 110
rpynnam u nepuojam Ilepuojuyeckoil cucTeMbl ¢ TOMOLLbIO [TeJjarora.
XapaKkTepu30BaTh XMMHUYeCKHe 3/1eMeHThI I1epBbIX TPEX IePUO/OB, KaJlusl,
KaJIbLIUsA N0 UX nosioxkeHuIo B [lepuoguyeckoit cucteme /I. U. MenpesneeBa.

CrnesoBaThb NpaBu/iaM 6e30MacHOi paboThl B 1aG0OPaTOPUU NPH UCNOIb30BaHUU
XUMHYECKOH Mocy/ibl U 060pyAOBaHUS 0] KOHTPOJIEM Ilefiarora.

BricTpauBaTh pa3BEpHyTble NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOM Ha
nHdopMaIIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJoB, TPaMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaT Kypca XUMHUH 110csIe
CTPYKTYpPHUPOBAHUs MaTepHaJia C UCII0Jb30BaHHUEM KJIMLIE.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHBIX 33/JaHUH TeKCThI yieOHUKa [ocjie
CTPYKTYpPHUPOBaHUs MaTepHaJa, ClipaBoYHble MaTepuassl ([lepuogruyeckyro
CUCTeMY XUMHUYeCKHUX 3JeMeHTOB /Jl. Y. MeH/jes1eeBa, TabIM1ly pacCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CcoJieH B BOJie, 3JIeKTPOXUMHUYECKUH PsiJ| HANPsDKeHU
MeTaJJoB).

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 33/JaHUH U B poLiecce
HCCJIe/0BaTeNbCKOH JlesITeIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHYECKOTO0 COJiep>KaHus, CIpaBOYHbIe MaTepHuaJbl, pecypchl UHTepHeTa moj
PYKOBOZICTBOM Ilefiarora



Tema 9. Xumunueckas cBasb.
OKucAuTenbHo-
BOCCTAaHOBUTE/IbHbIE peaKkuumn
(84)

9 KIIACC

*3JIEKTPOOTPULIATENBHOCTh* aTOMOB XUMUYECKHX 3JIEMEHTOB.
Xumuyeckas cB3b (MIOHHas, KOBaJIEHTHasA NMOJIAPHAs U
KOBaJIeHTHas1 HelloJIApHas).

CTeneHb OKUC/IEHUS.

OKHUCIMTEIbHO-BOCCTAaHOBUTEIbHBIE peakiuu (OBP). [Iponeccer
OKMCJIEHUS U BOCCTaHOBJIeHUs. OKUCJIUTENN U BOCCTAHOBUTEJIU.

AemoHcTpauumn
OKHUCIMTE/IbHO-BOCCTAaHOBUTEJIbHBIE PeaKLMU: TOpeHue,
peakLiuy pasJyoKeHus, CoOeJMHEeHUs

(2 u B HExemto0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaThb CMbIC/ U3y4YaeMbIX IOHATHH 110/ pyKOBOACTBOM Iearora.

OnpefiessiTh BUJ, XHMHUY€ECKOH CBSA3U B COEJMHEHHUH C UCIIO/Ib30BAHUEM CXEM.

OnpeJieIiTh CTeNeHb OKUCJIEHUS XMMUYECKOT0 3/1eMeHTa 110 GopMyJie ero
CoeIMHEHUS C MCNOJIb30BAaHUEM QJIFOPUTMaA.

OmnpefensiTh 3J1EMEHT (BELLECTBO) — OKUCJIUTEJIb U 3JIEMEHT (BELIECTBO) —
BOCCTAaHOBUTEJIb.

OGBSICHATD CYLHOCTb NPOLECCOB OKHUCIEHUS U BOCCTAHOBJIEHUS.

CoCTaBJIATh 3JIEKTPOHHBIH GaJIaHC C yYETOM YMC/IA OTJAHHBIX U NPUHATBIX
3JIEKTPOHOB.

CocTaBJsITh ypaBHEHHE OKUCJIUTENbHO-BOCCTAHOBUTEIBHOM PeaKIMH 0
QJIrOPUTMY pa3bopa OKUCIUTENbHO-BOCCTAHOBUTENbHON PEAKIHUHU.

Wcnosb30BaTh NP BbINOJHEHUH YYe6OHbBIX 33/JaHUH TEKCThI y4eOHHKaA Iocie

CTPYKTYpUPOBAHUS MaTepHaJla, CpaBOYHble MaTepHaJIbl (IepHUOJUYECKYIO
CUCTEeMY XMMHUYeCKHUX 3ieMeHTOB /l. U. MeHzies1eeBa, Tab/IMLy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U coslel B BOJiE, 3/IEKTPOXUMHUYECKHUH PsiJ| HANPSHKeHUH

MeTaJlJIoB).

MpumepHble Tembl,
pacKpbiBaloLwwMe faHHbI pa3gen
nporpammsl,

M KOAIMYECTBO YacoB, 0OTBOAUMOE
Ha WX u3yyeHue

OCHOBHOEe cogepkaHue

OCHOBHbIe BUAbI A,EATENbHOCTU
obyuarowmxca

Paspeu 1. BemecTBo M XMMHYecKue peaknyu (17 1)
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IloBTOpEHUeE U yriy61eHne
3HaHUI OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(54)

[leproandeckui 3akoH. [lepuoandeckas cucTeMa XUMHUYECKHX
asneMeHTOB /. M. MengesneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB XMMHYECKHX 3JIeMEHTOB NePBBIX TPEX
Nepro/i0B, Ka/us, KalbLUs U UX

coeJJMHEHUH B COOTBETCTBUM C [10JI0XKEHHUEM 3J1eMEHTOB B
epruoANYecKol cucTeMe U CTpPOEHHEM X aTOMOB.
Knaccudukanus 1 HoMeHK/IaTypa HeOpraHM4ecKux BelllecTB
(MexxayHa-po/iHasA ¥ TpUBUAJIbHAsA). XUMHUYECKHE CBOUCTBA
Bell|eCTB, OTHOCSIMXCS K Pa3/IMYHbIM KJIacCaM HeOpraHUYeCcKUX
coeJJMHEeHUH, UX FreHeTUYecKasl CBSI3b HEOPraHUYeCKUX BelleCTB.
CTpoeHMe BellecTBa: BUAbI XUMUYECKOH CBS3U U TUIIBI
KPUCTa/UIMYeCKUX pelIéToK. *3aBUCHMOCTb CBOMCTB Bell|eCTB OT UX
cTpoeHus.*

JeMoOHCTpauumn

1. Mozesin KpUCTA/I/IMYeCKUX PEellETOK HeOPraHU4eCKUX BelleCTB.
2. KopoTkonepuo/jHas ¥ AJMHHOINlepHoAHas GOPMbI
[leproandeckoi cUCTEMBI XMMUYECKHUX 3IEMEHTOB

. U. MenpgeneeBa

XapaKTepHu30BaTb XMMHUYECKHE 3JIeMEeHThI ePBbIX TPEX NePUOA0B, KaTUl U
KaJIbLIUA N0 UX nosioxkeHUIo B [lepuoaudeckoit cucreme /[l. U. MengesieeBa ¢
ONOpPOU Ha a/ITOPUTM.

KnaccuduuupoBaTh U Ha3blBaTh HEOpraHUYeCKHe BellleCTBa U3y4eHHbIX
KJIaCCOB C ONOPOM Ha CXEMY, TAGJIHIY PACTBOPUMOCTH.

OnucelBaTh 061L1Me XMMUYeCKHe CBOMCTBA BellleCTB Pa3/IMYHbIX KJIacCOB,
NOATBepKAaTh CBOMCTBA NPMMepaMHU MOJIEKYJIIPHBIX YpaBHEHU I
XUMUYECKHX PEaKLUH C OMOPOi Ha CXeEMY.

OnpeaensiTb BUA XUMAYECKOM CBA3U U TUI KPUCTANJINYECKOHN pelIéTKU
BellleCTBa C OIIOPOM Ha CXEMY.

[IporHo3upoBaTh CBOMCTBA BellecTB B 3aBUCUMOCTH OT UX CTPOEHUsI ocJIe
npeJBapUTebHOT0 pa3bopa.

BricTpauBaTh pa3BEpHyTble NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
nHdopMaIuio U3 y4e6HUKA U CTPAaBOYHbIX MaTepHaJIOB, TPAMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN anmnapaTt Kypca XMMHU.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 33/JaHUH U B IpoLiecce
HCCJIe[0BAaTeNbCKOH JlesTeJIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XMMHUYECKOT0 COJiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
10/l pyKOBOJCTBOM IeJlarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XUMUYECKHX peaKuuit
(44)

Knaccudpukanus XMMUYeCKHUX peaKLiii 1o pa3IndHbIM IpHU3HaKaM
(mo YKcIIy ¥ cOCTaBY YYaCTBYIOLIMX B PeaKLMH BELIECTB, *110
TeIJI0BOMY 3beKTY, 10 U3MEHEHHUIO CTeNneHeil OKUCIeHUs
XUMHUYECKUX 3JIEMEHTOB, 10 06PAaTUMOCTH, [0 YYaCTHIO
KaTaju3saropa).*

*JK30- U IHAOTEPMHUYECKHE PEAKLUH, TEPMOXHUMHUYECKUE
ypaBHeHus1. [IoHATHE 0 CKOPOCTH XMMHUYECKOU peakLuu. [loHsITHE O
TOMOT€EHHBIX U TeTEPOTEeHHBIX peakiusX. [loHATHe 06 06paTUMbIX
Y HeO6PATHUMbBIX XHMUYECKHUX peaKLusiX. [[oHATHE 0 XUMHYECKOM
paBHOBecud. PaKTOPBLI, BAUSIOLME HA CKOPOCTh XUMHUYECKOH
peakLHHY U M0JI0XKeHHEe XUMUYEeCKOT0 paBHOBeCHsL.*
OKHUCIUTENbHO-BOCCTAHOBUTE/IbHBIE PeaKL MU (371eKTPOHHBIH
6aJlaHC OKUCIUTENbHO-BOCCTAHOBUTENBbHOM peaKLHu).

JleMoHCTpauumn

1. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOM peaKL MU OT pas3JIM4HbIX
daxTopoB.

2. Bo3peiicTBre KaTa/iM3aToOpa Ha CKOPOCTb XMMUYECKOHN peaKIuH.
3. [IprMepbl HEOGPATHUMBIX U 06PATUMBIX PEaKIIHH.

4. CMelleHMe paBHOBECUS XUMHUYECKON peaK iU,

BbruucieHust
— KOJIMYeCTBa BelleCTBa, 06'béMa U MacChl peareHTOB UJIU
NPOAYKTOB 10 ypaBHEHUSIM XUMUUECKUX peaKLUui

PackpbIBaTh CMbIC/ U3yYaeMbIX IOHSITUH U IPUMEHSTh 3TU NOHATHS NPU
ONMCAaHUH CBONCTB BELIECTB U UX NPeBpallleHH.

KnaccuouuupoBaTh XMMUYeCKHE peaKL[UH 110 pa3JIMYHbIM IPU3HAKAM.

YcTaHaB/IMBaATh 3aBUCUMOCTb CKOPOCTH XUMHUUYECKON PEaKIMH OT Pa3/IMYHbIX
$baKToOpOB MO/ PyKOBOACTBOM YUUTEJIS.

[IporHo3upoBaTh BO3MOXXHOCTU MPOTEKAHUSI XUMHUUECKHX peBpalleHH B
Pa3/IMYHBIX YCJIOBUSIX IOC/IE MPeJBapUTEIbHON PaGOTHL

OnpenensiTb OKUCJIUTENb U BocCTaHOBUTE b B OBP.

CocTaB/IsITh 3/IEKTPOHHBIHN 6alaHC peaKLUH.

[TpoU3BOUTH BBIYUCIEHHUS 10 XUMUYECKUM YPAaBHEHUSIM 0 aITOPUTMY.

BricTpauBaTh pa3BépPHYThle MUCbMEHHbIE U YCTHBIE OTBETHI C OMOPOU Ha
nHdopMaIHIo U3 y4eGHUKA U CIPAaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3yYeHHbIH NOHITUIHBIH aNapaT Kypca XUMHUH T0CIe
NpeJBapUTeNbHOTO CTPYKTYPUPOBAaHUS MaTepHaia.

HWcnosb30BaTh MPH BbINOJHEHWH YYe6GHbBIX 33JJaHUH U B TpoIecce

HCCJIeI0BATENbCKOH JIeTENIbHOCTH HAyYHO-IOMYJISIPHYIO JIUTEPATYPY
XMMHY€eCKOI'0 COJIepKaHusl, CIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
10CJIe KOHCY/IbTAIUHU C I1e/Jarorom.
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Tema 2. JJIeKTpoIUTHYECKas
Aucconranysa. XuMM4ecKkue
peakLiy B pacTBOpax

(84)

Teopus 3/1eKTPOJUTHUYECKON JUCCOLUAL MU, DIEKTPOJIUTHI U
He3JIEKTPOJIUThL. KaTHOHBI, aHHOHBI. *MeXaHU3M U CcCoL AU
BellleCTB C pa3/IMYHbIMU BUJIaMU XUMUYeCKOU cBA3U. CTelleHb
aucconuanuu.* CUuibHbIe U Ca6ble 3J1eKTPOJIUTHIL.

Peakuuu noHHOTr0 06MeHa, YCI0BHUS UX IpOTeKaHUsl. MoHHbIe
YpaBHEHUS peaKLnil.

XUMHYecKHe CBOMCTBA KHUCJIOT, OCHOBAaHHH U COJIEH B CBETE
npe/CTaBJAeHUH 00 3/IeKTPOJIMTUYECKON Auccounanuu. Cpesa
pactBopa. [loHsATHE 0 TUpoIH3e COJIEH.

KayecTBeHHbIE peaKIlMuy Ha KATHOHBI

Y aHUOHBI : XJIOPU/I-, GpOMU/I, HO3U/]-, Cy/1bdaT-, KApOOHAT-,
cuikaT-pocdaT- aHUOHBI, TUAPOKCH/I-UOHbI KATUOHBI aMMOHMUS,
MarHus, KajJbLius, aJIOMUHUS, XKeJe3a 2+, 3+, IMHKa,
MPUCYTCTBYIOLIME B BOJHBIX PaCTBOpaX..

JleMOoHCTpauuu

JneKkTpUYecKasi MPOBOAUMOCTh PACTBOPOB BELIECTB; ABHUIKEHHE
HOHOB B 3JIEKTPUYECKOM MOJIE.

OMNbIThI, WIJIIOCTPUPYIOI[HE TPU3HAKH IPOTEKAHUS PeaKui
HOHHOI'0 06MeHa.

OmnbITHI 110 OIIPe/IeJIEHUIO CPe/bl B pacTBOpPaXx coJiei (xyopuja
HaTpHsl, KapOGoHATa HATPHS, XJIOPUAA [IUHKA).

JlaGopaTopHble U IPaKTH4YeCKUE

pa6oThbl

JlaGopaTOpHBIH OMBIT:

Ne8Peakuuu HOHHOTO 06MeHa B paCcTBOPax 3JIEKTPOJIUTOB:
cyabdata meau(Il)

Y 1EJI04YH, KapOOHaTa HATPHUS U COJITHON KUC/IOThI, peaKIus

HeWTpasu3aluyd MexAy I'MPOKCU/I0M KaJIusl U COJITHOM KUCJIOTOM.

Ne9. KauecTBeHHble peaKLMn Ha MOHbI B pacTBOpe.
[IpakTHyeckas pa6oTa:

Ne 1. PelteHre 3KCIiepMMeEHTa/IbHbIX 3a/ia4 110 TEME.
BoluucieHus

— 0 YPaBHEHUSIM XMMUYECKUX peaKLui

PackpbIBaThb CMbIC/ U3y4YaeMbIX IOHATHH, @ TAKXKE CMbIC/I TEOPUU
3JIEKTPOJIMTHYECKOH AU CCOLIMALIMU C OIIOPOH Ha CXeMBI.

O6bACHATb NPUYUHBI 3J1IEKTPOIPOBOJL -

HOCTH BOJHBIX PACTBOPOB C IOMOILbIO N1€Jarora.

CocTaBJIATh ypaBHEHUS JUCCOLMALUN KUCJIOT, LeJI0YeH U COJIEH, TOJTHbIE
Y COKpaLléHHbIe HOHHbIE YPABHEHHUS XUMUYECKUX PEAKLIUH HOHHOTO
obMeHa.

[lJ1aHUPOBATb U OCYLIECTBJSATh HA IPAKTHUKE XUMUYECKHE 3KCIIEPUMEHTHI,
HPOBO/UTH HAGJIIOJEHUS, Ae/IaTh BBIBO/IBI 10 Pe3yJibTaTaM 3KCIIepUMEHTA
1ocJie npeiBapuTeJbHON paboThI.

CiieioBaTh NpaBUJIaM 6e30MacHOM paboThl B JIa60OPaTOPUU IPU
UCI0JIb30BAaHUU XMMUY€ECKOH NMOCY/Ibl U 060PY/10BAaHUS 110/ KOHTPOJIEM
nejarora.

[Tpon3BOUTE BEIYMUCIEHHUS 10 XUMHUYECKUM YPAaBHEHUSIM.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX Ha
nHdopMaIIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaloB, TPAaMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaT Kypca XMMHUU 10csIe
Ipe/BapUTENbHOTO CTPYKTYPUPOBaHHUsA MaTepHaa.

Hcnosb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH U B ITpoliecce
HCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHYECKOI'0 CO/lepyKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel HTEepHETA
10CJIe KOHCYJIbTALMH C I1€JaroroM.

Pa3peu 2. HemeTa/Uibl U UX coeUHeHUA (24 1)
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Tema 3. O61asa
XapaKTepHUCTUKa XUMHUYECKHX
asieMeHTOB VIIA-rpynnsl.
TajioreHs!

(44)

0611as xapaKTepHUCTHKA rajoreHoB. 0CO6eHHOCTH CTPOEHUS
aTOMOB 3THX 3JIeMEHTOB, XapaKTepHble /JI1 HUX CTelleHH
okucieHus. CTpoeHHe U GpU3NYECKHE CBOMCTBA NPOCTbIX

BeLeCTB — rajoreHoB. XUMHYECKHE CBOMCTBA HA NPUMepE XJIopa
(B3auMozeNCTBYE C MeTa/JIaMH, HEMeTa/lJIaMH (BOJOPOJIOM U
Kucjaopogom),*enoyamu*). XsopoBogopo. CosisiHas KUCA0TA,
XUMUYeCKHe CBOMCTBA, *nosiyueHre*, mnpuMeHeHue. KauecTBeHHbIe
peakL1u Ha raJloreHU/1-uoHblL */ledcTBHE XJI0pa U XJIOPOBOZ0PO/a
Ha OpraHu3M yeJsioBeKa.* BaxkHel1Me XJI0pUAbI U UX HAXOX/IeHHE B
HpUpoJe.

JeMoHCTpauumn
Bugeomarepuasbl: rasoreHsl ¥ MX COeJUHEHHUS.
O6pa3subl XJIOPUJOB.

JlaGopaTopHble U NPpaKTU4YecKHe paGoThbl
JlabopaTOpHBIH OMBIT:

PacriosHaBaHue XJI0pU/A-HOHOB.

[IpakTHyeckas pabora:

Ne 2. [TosryyeHUe COJITHON KUCJIOThI, U3yYeHHUe eé CBOMCTB.

BoeruucieHust
M0 YPaBHEHHUSIM XUMUY€ECKHX PEAKI[HM.

O6bACHATD 0011He 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIIOB U UX
coelMHEHUH B Ipe/iesiax MaJlblX IEPHO/IOB U TJIaBHBIX IO IPYIII
[TleprosuyecKod cMCTEMbl XUMHUYECKUX 3JIEMEHTOB C Y46TOM CTPOEHHS UX
aTOMOB C MCII0/Ib30BaHUEM CXEMBL.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOWCTBA IPOCTHIX BELECTB
raJJoreHOB (Ha MpUMepe XJI0pa) U CJI0XKHbIX BeIeCTB (XJI0POBOAOPOAa,
XJIOpU/IA HATPUsl), CIOCOBBI UX MOJNYYeHHs], IPUMEHEHUE U 3HAaYEHHE B
HPUPO/IE U )KU3HU YesI0BEKA II0C/Ie CTPYKTYPUPOBaHUs MaTepHaia.

Onpe/esiTh raJIOTeHU/-MOHBI B PACTBOPE C UCI0JIb30BAHUEM TaBJIUIbI
"XapakTepHble peaKLlMH Ha aHUOHBI".

[11aHMpPOBAaTh U OCYLIECTBJ/ISTh Ha IPAKTHKE XUMUYECKHE SKCIEPUMEHTHI,
HPOBOAUTH HAGJIIO/I€HUS, 1e/1aTh BbIBOJbI 10 pe3yJIbTaTaM 3KCIepUMEHTA
MocJie peiBapUTebHONU paboThI.

Tema 4. O6masn
XapaKTepUCTHKa XMMHU4YEeCKUX
asieMeHTOB VIA-rpynnel Cepa
U eé coeaguHeHu (5 4)

O61as xapakTepucTHKa 3jeMeHToB VIA-rpynnbel. Oco6eHHOCTH
CTPOEHHUA aTOMOB 3THUX 3JIEMEHTOB, XapaKTePpHbIe AJid HUX CTEIIeHHU
okucseHus. CTpoeHue U pusnyecKre CBONCTBA MPOCTHIX

BellleCTB — KHCJIOPO/ia U Cephl.

AnnorponHbsle MoAUMUKALMY KUCJI0POJA U cepbl. XUMHYeCKHe
CBOMCTBA cepbl. B3auMoeicTBHEe C HeMeTa/lJlaMHU - BOAOPOJIOM U
KHCJI0POJIOM, MeTa/IaMH, KOHIIeHTPUPOBAHHBIMU a30THOU U
cepHo# kucaoTaMu. CepoBoJiopo, cTpoeHue, u3ndecKue

O6BACHATH 001I1e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/ieMeHTOB VIA-
IPYIIbI U UX COEJUHEHUHN
C Y4ETOM CTPOEHHUS UX AaTOMOB C OIIOPOM Ha cxeMy "U3MeHeHHe paZiuycoB B
noArpymnmnax".

XapakTepu30BaTh GpU3NYECKHUE
Y XUMHYeCKHe CBOMCTBA NPOCTOr0 BELeCTBA CePhI U €€ coeIUHEHU I
(cepoBOAOPO/Ia, OKCHU/IOB CEPBI, CEPHOU KUCIOTHI, Cy/Ib(}ATOB), CIOCOOBI UX
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Y XMMUYecKHe CBOWCTBA (KUCIOTHBIE U BOCCTAHOBUTEJIbHBIE).
Okcu/bI cepbl KaK IPeiCTaBUTeNIHN KUCJIOTHBIX OKCHI0B. CepHas
KHUCJIOTa, PU3NYeCKHe U XMMUYeCKHe CBOMCTBa (061He Kak
npeCTaBUTEIS KJlacca KUCJAOT U *cneundpuyeckue™®), npuMeHeHUe.
CepHuUcCTas KUCJI0TA.

*XUMHUecKue peaKl Uy, Jexalliie B OCHOBe IPOMBIILJIEHHOI'0
croco6a MoJiyueHusl CEpHOU KUC/I0ThL. AlapaThl U NPOTEKAKLHE B
HUX Ipolecchl (Ha MpUMepe MPOU3BOACTBA CEPHON KUCIOTHI).*
CoJiu cepHOU KUCJIOTHI, KaueCTBEHHasl peaKlusl Ha CyJibdaT-HOH.
HaxoxJieHue cepbl U e€ coeJUHEHUH B TpUpo/ie. *XuMHU4YecKoe
3arpsisHeHUe OKpy»Kalollel cpe/ibl coeIMHEHUSIMU CEPBI
(kuCI0THBIE A0X/1, 3aTrPSISHEHHE BO3/[yXa U BOJOEMOB), CIOCOOBI
ero npejoTBpaueHus.*

JleMOoHCTpauuu

Kosnexuuu (BuzseomMaTepuasnbl): cepa U eé coeiMHEHUS.
O6yryiinBaHMe caxapa NoJ IefiCTBUEM KOHIEHTPUPOBAHHOU CEpHOU
KHUCJIOTBI.

JlaGopaTopHble U NPpaKTU4YecKHe PaGoThbl

JlabopaTOpHBIE ONbITHI:

O6HapyxeHHe cy1bPaT-NOHOB.

B3aumogelicTBUe pa36aBieHHON CEPHON KUCIOTBI C IUHKOM.
BreryuciieHusa

0 YpaBHEHHUSIM XUMUY€ECKUX PEAKLUH

HOJIy4eHUs, IPUMeHEeHHUe U 3HaYeHHe B IPUPO/ie U XHU3HHU YeJIoBeKa C
ONOpPOH Ha CXeMY U ILJIaH.

OnpefiensiTh HaIM4uKe Cy1bdaT-UOHOB B PacTBOPE.

OGBACHATH CYLHOCTb 3KOJIOTUYECKUX P06JieM, CBSI3aHHBIX C IepepaboTKON
CoelMHEHUH Cepbl IOC/Ie CTPYKTYPUPOBAHUS MaTepHyaJa.

[11aHMpPOBAaTh U OCYLIECTBJ/ISTh HAa TPAKTHKE XUMHUYECKHE SKCIEPUMEHTHI,
HNPOBOJUTH HAGJII0/I€HUS, 1e/1aTh BbIBO/bI 10 pe3yJ/IbTaTaM 3KCIepUMEHTA.

CieioBaTh NpaBUIaM 6e30MacHOM paboThl B JIa60OPaTOPUU IPU
MCI0JIb30BAaHUU XUMUYECKOH NMOCY/Ibl U 060PYy10BAaHUS 10/, PYKOBO/JICTBOM
nejarora.

[IpoM3BOAUTH BBIYUCIEHUS 10 XUMHUYECKUM yPaBHEHHSIM 10 aITOPUTMY.

Hcnosib30BaTh NPU BHIMOJIHEHUH YUYEeOHBIX 33/laHUN TEKCThI y4eOHUKA,
crnpaBo4yHble MaTepuabl ([lepuoanyecKyro cuCTEMY XUMUYECKUX
asemeHTOB /I. U. MeHzeeeBa, Tab ULy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJIe, 3/IEKTPOXUMHUYECKUH P HaNpsKeHUH
MeTaJJoB).

Hcnonb3oBaTh NpH BINOJIHEHUH Y4eOHBIX 3alaHUH U B ITpoliecce
UCC/IeJ0BATE/IbCKOM e TeIbHOCTH HAyYHO-IIOMYJISIPHYIO JIMTEPATYPY
XHMUYECKOI0 COZlep>KaHus, ClIpaBOYHble MaTepHaJibl, pecypchl MHTEpHeTa
10cJle KOHCYJIbTAlMH C [Ielarorom
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Tema 5. O61asa
XapaKTepUCTHKa XUMHYeCKHX
3jieMeHTOB VA-rpyninbl. A30T,
docdop u ux coeguHeHUA

(74)

0O61mas xapaKTepUCcTHKa 371eMeHTOB VA-rpynnbl. Oco6eHHOCTH
CTPOEHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe J/Is1 HUX CTeeHH
OKHCJIEHHUS.

A3oT, pacnpocTpaHeHue B NpUpo/ie, U3nYecKue U XUMHUYeCKHe
cBoiicTBa. KpyroBopot a3oTa B npupoJe.

AMMuak, ero ¢pusUYecKre U XUMUY€eCKHe CBOUCTBA, MOJYYEHHUE U
npuMeHeHue. CoJIM aMMOHUS, X QU3UYECKHEe U XUMUYeCKHe
CBOWCTBa, NpUMeHeHUe, KayecTBeHHas peakuysi Ha MOHbl aMMOHHUSI.
A30THas KUCJI0Ta, €é pu3rnyecKre U XUMUYeCcKre CBOKCTBA (o6Liue
Kak MpeCTaBUTEIS Kjlacca KUCJAOT U *crienudpuyeckue™).
*A3oTUCTast KUCI0Ta. Mcro/ib30BaHKe HUTPATOB U COJIeH aMMOHUS
B Ka4eCTBE MUHEPAbHBIX YI00pPEHUMN.*

XuMHYecKoe 3arpsi3HeHHe OKpy»Kalliel cpefibl coeJUHeHUSIMU
a3oTa (KUC/I0THbBIE J0X/AY, 3arpsi3HEHNe BO3/1yXa, T0YBBI U
BOJIOEMOB).

®ocdop, *amnorponHeie Moaudpukanuu ochopa*, pusnueckue u
XUMHUYEeCKHe CBOMCTBA.

Okcug dpocoopa(V) u pocoopnas kucora, dusudeckue U
XMMHUYeCKHe CBOWCTBA, *nosydenue.* *KauecTBeHHas peakuus Ha
docdaT-noHbL*

*Wcnosb3oBaHue ¢pochaToB B KaueCTBe MUHEPATbHBIX y100peHH.*
3arpsiaHeHue MPUPOAHBIX BOJ0EMOB pochaTaMH.

JleMoOHCTpauuu
Konneknuu: docdop u ux coejuHeHuUs.
B3auMo/ielicTBHE KOHLIEHTPHPOBAaHHON a30THON KHUC/IOTHI C Me/IbIO.

JlaGopaTopHble U IpaKTH4YeCKHUe PaGoThI

JlabopaTopHBIE OMNBITHI:

1. B3auMogeiicTBHe cojieli aMMOHHUS C LIEJIOYbIO.

2. O3HaKoMJIeHHe ¢ 06pa3laMy a30THBIX U GocPOpHBIX yA0OpEHUH.
[IpakTHveckas paboTa:

Ne 10. [TosryyeHue aMMUaKa, U3yuyeHue ero CBONCTB.

BbruucieHust
110 ypaBHEHUSIM XMMUYECKUX peaK Ui

O6bACHATD 0611 e 3AKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1eMeHTOB VA-
IPYIIIBI M UX COeJUHEHUH C YYETOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTb PU3HYECKHE U XUMUYeCKHe CBOMCTBA IPOCTBIX BELECTB
asoTta u ¢ocdopa U UX coeJUHEHUH (aMMHUaKa, COJIE aMMOHHUS, a30THOHU
KHUCJIOTBI, HUTPATOB, okcuzaa pocpopa(V) u pochopHoil KUCIOTHI,
¢docdaToB), cnocob6bl UX MONTYYeHHUs], TPUMEHEHNE U 3HAYEHUE B IPUPOJie
Y ’KU3HU Y€JI0BEKA C UCTI0JIb30BAHUEM CXEMBI.

OnpeesiTh MOHBI aMMOHHUSA U pocdaT-HOHBI B PACTBOPE C UCN0JIb30BAHUEM
TabuLbl "XapaKTepHble pPeaKIud Ha KATUOHbI U aHUOHBI".

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBI3aHHBIX C HAX0XKEHUEM
coeHeHUH a30Ta U pocdopa B OKpyKarLel cpeie.

[1J1aHUPOBATh U OCYLIECTBJSATh HAa NPAKTHKE XUMUYECKHE 3KCIIEPUMEHTHI,
IPOBOJUTE HAbJII0JeHHUs, leJIaTh BBIBOABI 110 pe3yJbTaTaM 3KCIepu-MeHTa.

CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOPaTOPUH NPU
HCMOJIb30BaHUHM XUMHUYECKOHU TMOCYy bl ¥ 060py/JOBAHMUS.

[Tpon3BOUTE BEIYMCIEHHUS 10 XUMHUYECKUM YPaBHEHHSIM.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHbIX 3a/JaHUH TeKCThI y4eOHUKa,
CIpaBOYHbIE MaTepHaJbl (TEPUOJUYECKYI0 CUCTEMY XMMUYECKUX
aneMeHToB /l. U. MeHzesieeBa, TaGIMLy paCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJIed B BOJie, 3JIeKTPOXUMHUYECKHUH P/ HanpsKeHU N
METaJJIOB).

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6GHBIX 3alaHUH U B ITpoliecce

HCCJIelOBATEbCKOH JIeATeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHY€eCKOI'0 COJIEPXKaHusl, CIPaBOYHbIe MaTepHasbl, pecypcbl MHTepHeTa
N0CJIe KOHCYJIbTAIUHU C I1€/Jarorom

Tema 6. O611asA XapaKTepuc-
THUKa XUMUYeCKHX 3/IEMEHTOB
IVA-rpynnsl.

Yriiepoj ¥ KpeMHHMH U UX

Yriepop, aJsioTponHble MoAGUKaLMK TpaduT, asMas.
BsaumogeiicTBUe ¢ MeTa/lJIaMH, HeMeTa/llIaMH,
KOHLIEHTPUPOBAaHHBIMH a30THOH U CEPHOM KHCJIOTaMH,
pacrpocTpaHeHue B Ipupoje, GU3nuecKre U XUMUYECKHe

O6BSACHATH 06IIIMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/ieMeHTOB IVA-
rPyNIbl U UX COeJUHEHUHN C yYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb $pU3UYECKHE U XUMUYECKHEe CBOMCTBA IPOCThHIX BEIECTB
yrJaeposa U KpEMHHUS U UX coeiJMHeHUN (OKCU/I0B yTrJiiepo/ia, yroJabHOU
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coeiUHeHUs cBo¥cTBa. Acop6uus. Kpyrosopor yriepoja B npupoze. KHCJIOTBI, KAP6OHATOB, OKCH/Ia KPeMHHUS, KPeMHHUEBOM KHUCJIOTHI,

(84) Oxcuabl yrieposa, ux Gusnyeckre 1 XMMUYeCKHe CBOHCTBA, UX CUJIMKATOB), CNOCOGBI UX MOJIyYeHUs], IPUMeHeH e U 3HaYeHue B IpUpo/ie
JlefCTBUe Ha KUBble OPraHU3MBl, [I0JIy4eHHe U IPUMeHeHHe. Y KHU3HU YeJIOBeKa.
*JK0JIOTUYECKHE POGJIEMBI, CBSI3aHHbIE C OKCUAO0M yriepoga(lV); OnpesensiTb KapOOHAT- U CUIMKAT-
rUINoTe3a [J106a/JbHOT0 NOTeIJIeHUs KJIMMaTa; TapHUKOBbIN HOHBI B pacTBOpe.
adoekrt.* OGBSCHATD CYLHOCTb 3KOJIOTUYECKUX P06JIeM, CBSI3aHHBIX C HAX0XK/AeHUEM
Yro/ipHas KUC/I0TaA U €€ coJiu, UX GU3UUecKre U XUMUUYeCKue YIJIEKHCJIOr0 ra3a B OKpy»Kamwliel cpefie.
CBOMCTBA, NoJIlyyeHHe U IprMeHeHUe. KauecTBeHHas peakuus Ha WnmocTpupoBaTh B3aMMOCBsI3b HEOPraHUYeCKUX COeIMHEHUH yTiepoja U
KapboHaT-UOHBL OpraHUYeCcKHX BeleCTB 10/ PYKOBOACTBOM YYUTEIs1.
*[lepBoHaYa/bHbIe IOHATHUSA 06 OPraHUYECKHUX BellleCTBaxX KakK o [I1aHMpOBaTh U OCYLIECTBAATh Ha NPAKTHKE XUMHUECKHe 3KCIIepUMEHTBI,
coeJJMHEHUSIX yIjiepojia: 0COGeHHOCTH COCTaBa U CTPOEHHSI. IPOBOAUTD HAGJIIOIeHHs], [ie/IaThb BbIBO/bI 110 pe3y/ibTaTaM 3KCIlepUMeHTa
[ToHsITHE O GHOJIOrMYECKU BaXKHBIX BELECTBAX: XKUPAX, OesKax, nocJie npeiBapuTeJbHONU paboThI.
yrieBojax. MaTepuajbHOe eIUHCTBO OPTaHUYECKUX U CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOpaTOPUH NPU
HeOpraHUYecKuX coeAMHEHNH.* HCMO0JIb30BaHUHM XUMHUYECKOHN NOCYyAbl ¥ 0600py/JOBaHMUS.
*KpeMHUH, ero $prsnyecKre U XMMHUYECKHe CBOMCTBA (Ha npuMepe Hcnosib30BaTh NpHY BBIIOJHEHUH YYeOHBIX 3a/JaHUH TeKCThI y4eOHUKa,
B3aMMOJeHCTBUS C MeTa/l/IaMU U HeMeTa/UIaMH), ToJIy4eHue U crnpaBo4yHble MaTepuabl ([lepuoanyecKkyro cUCTEMY XUMUYECKUX
NpUMeHeHHe B 3JIeKTpOHUKe.* asnieMeHTOB /I. U. MeHjesieeBa, TaGIUIy PAaCTBOPUMOCTH KUCJIOT,
*CoelMHEHUS KpeMHUsA B npupoge. O61ire npejcTaBieHus 06 OCHOBaHUH U coJied B BOJie, 31eKTPOXUMHUYECKUH pAJ| HanpsKeHU
okcuzie kpeMHUs(IV) 1 kpeMHUeBoO# kucaoTe. CHIMKATDI, UX MEeTaJ/VIOB) 10CJIe KOHCYJ/IbTALUU C IIe[aroroM.
HCI0JIb30BaHUE B OBITY, MEAULIMHE, TIPOMBIIIJIEHHOCTH. Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH U B ITpoliecce
BaxkHellllIMe cTpouTe/IbHbIE MaTepHasbl: KePaMHUKa, CTEKIIO, UCCJIe[0BaTebCKOH [lesATeIbHOCTH HayYHO-NONYJISIPHYI0 IUTEpPaTypy
LleMeHT, 6eTOH, eJie300eToH. [Ipo6./ieMbl 6e30nacHOro XMMHUYECKOT0 COJiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
HCI0JIb30BaHUS CTPOUTEbHBIX MaTepHaJ/ioB B OBCeJHEBHON nocJie KOHCY/IbTAallMY C IearoroM.
KU3HU.*
JleMoOHCTpanuu
Mogeu KpUcCTa//IM4ecKUX pell€TOK a/Masa, FpadpuTa, MOJIEKYJIbl
dynnepena.
Ancop61ysi pacTBOPEHHBIX BEL[eCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.
Buseomartepuasibl: cCUIIMKaTHas IPOMBIILIJIEHHOCTb.
Mojesii MoJIEKYJ1 OpraHUYeCKHUX Bell|eCTB.
JlaGopaTopHble U IPaKTHYeCKHe pa6oThl
JlaGopaTOpHBIH OMBIT:
KauecTBeHHas peakiyist HA KApOOHAT-HOH.
[IpakTHYeckye paboOThI:
Ne 11. [Tony4yeHUe YIIEKUCIOTO ra3a U U3yyeHue ero CBOMCTB.
KauecTBeHHas peaklysi Ha Kap6OHAT-HOH.
Ne 12. PelteHure 3KcliepMMeHTaJIbHbBIX 33/ja4 110 TeMe «HeMeTasibi».
Boruucienus
110 ypaBHEHUSIM XMMUYECKHX PeaKLUi, ecJid O4UH U3 peaTeHTOB
JlaH B BU/le BOJHOI0 pacTBOpa C U3BECTHON MaccoBoM AoJiel.

Paspen 3. MeTtasuibl 4 uxX coeguHenus (20 u)
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Tema 7. O61111e CBOMCTBaA
MeTaJlUIOB
(449)

061as xapaKTepUCTHKA XUMUYECKHX 3JIEMEHTOB — MeTaJlJIOB Ha
OCHOBaHMH UX N0JI0keHUsA B [lepuo/inyeckoil cucTeMe XMMUYECKUX
asiemeHToB /I. U. MeHzeieeBa U cTpoeHuUs: aToMOB. CTpoeHHe
MeTaJIIOB. MeTa/lJInuecKast CBSI3b U MeTa/lIndecKas
KPUCTA/UIMYECKasl PelIETKA. JJIEKTPOXUMHUYECKUH Psif,
HanpspKeHUH MeTaioB. Pu3nyeckue U XUMUYECKUE CBOMCTBA
MeTaJlJI0B. *O01He cioco6bl MOMyYeHUs1 MeTaJLI0B. [loHsATHE O
KOPPO3UH METAJIOB U OCHOBHBIE CIIOCOOBI 3aIIUThI OT KOPPO3UH.
CrniaBel (CTajib, YYTYH, JIOPaJIOMUHUY, 6pOH3a), UX IPUMEHEHUE B
OBITY U MPOMBIILJIEHHOCTH.*

JeMoHCTpauumn

O3HakoMJieHHe ¢ 06pasLiaMu MeTaJlJIOB U CIJIABOB, UX
bu3nyecKUMU CBOMCTBaMM.

Mogeu KpUCTa//IN4eCKUX PellEéTOK MeTaJlJOoB.
Bupeomarepuaibl: KOppo3usl MeTAJLIOB.

Jla6opaTopHbIe M MPaKTUYeCKHe PaGoThl

JlaGopaTOpHbI€e ONBITHI:

O3HakoMJIeHHe ¢ 06pa3LaMH CIJIaBOB METAJLIOB.

3aBUCUMOCTb CKOPOCTH peaKI1 MeTaJl1a C KUCJIOTON OT NIPUPOAbI
MeTasljIa.

BoeruucieHust
— 110 ypaBHEHUSIM XMMHUUYECKUX PEeAKLIUH, ECTH OJJUH U3 peareHTOB
COIEP>XXUT IPUMeECHU

PackpbIBaTh CMbIC/ U3y4YaeMbIX TIOHATHH U IPUMEHATDb 3TH NOHATHUA NPU
ONHCaHUM CBOMCTB BEIEeCTB U UX IpeBpallieHUuH.

O6bACHATD 0611Me 3AKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIEMEHTOB-
METAJVIOB U UX COEJUHEHUH C YYETOM CTPOEHUS UX AaTOMOB.

XapaKTepHu30BaTh CTPOEHHUE METAJIOB, 00LIMe GU3NYECKHE U XUMUYECKHE
CBOMCTBaA MeTaJlJIOB.

XapaKTepu30BaTh 06LIMeE CIOCOGHI MOJyYeHUs METAJLJIOB MOC/IE
CTPYKTYpHUPOBaHHs MaTepHaJa.

CieioBaTh NpaBUJaM 6e30MacHOM paboThl B JIaG0OPaTOPUU IPU
HCI0JIb30BAaHUU XUMHUYECKON OCY bl U 060PY/JOBaHUS.

[IpoM3BOAUTD BHIYUCAEHUS 10 XUMUYECKUM YPaBHEHUSIM.

Hcnosib30BaTh NPU BHIMOJIHEHUH YUYEeOHBIX 33/laHUN TEKCThI y4eOHUKA,
crnpaBo4yHble MaTepuabl ([lepuoanyecKyro cuCTEMY XUMUYECKUX
aseMeHTOB /I. U. MeHzeeeBa, TabIuIy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJied B BOJIe, 3IEKTPOXUMUYECKUH P HAaNPsKeHU N
MeTaJJoB).

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 33/JaHUH U B IpoLiecce
HCCJIe/I0BATE/IbCKOH JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHYECKOI'0 COZlepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel HTEepHETA
10CJIe Ipe/iBapUTEJbHOM KOHCYJIbTAlMH C [1€JaroromM
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Tema 8. BaxxHelIne
MeTaJl/Ibl M UX COeJMHEHUA
(164)

[llesiounble MeTasbl. [losioxeHue B [leprosuyeckoit cucteme
XUMUYeckux aseMeHTOB /l. . MeHzies1eeBa, CTpoeHHe aTOMOB.
Haxoxenue B npupoze.

dusuyeckue U XUMUYECKHE CBOUCTBA (Ha MpUMepe HAaTpUs U
KaJusi). OKCUABI U TUAPOKCH/IbI HATPUs U Kasus. [[pumeHeHue
11eJIOYHBIX METAJIJIOB U UX COeJUHEHUH.

l[lesiouHO3EMeEIbHBIE METAJIBI MATHUH U KaJIbIIUH, CTPOEHUE
atomoB. [losioxkeHue B [lepuoanueckod cucTEMe XUMUYECKUX
aneMeHTOB /. U. MenpeneeBa. HaxoxzeHue B npupo/e.
dusuyeckre U XUMUYECKHE CBOMCTBa. BaxkHelillne coefUHEHUS
KaJb1us (OKCUA, TUAPOKCHUZ, coH). *2KECTKOCTh BOJBI U CIIOCOGBI
eé ycTpaHeHUs.*

AmomuHuil. [lonoxeHnue B [leproaudeckoit cucTeMe XMMHYECKUX
asieMeHTOB /I. U. MeHziesieeBa, cTpoeHre aToMa. HaxoxieHue B
npupoje. Pusndeckue U XMMHUYeCKUe CBOMCTBA. AMdoTepHbIe
CBOWCTBA OKCH/IA U TUAPOKCHU/A.

XKeneso: cocras, cBoiicTBa 1 nosy4yeHue. [losoxxeHue B
[lepuoaunyeckoi cucTeMe XMMUYECKUX 3J1eMEHTOB

. U. MeHzesnieeBa, cTpoeHue atoMa. HaxoxzeHue B npupoze.
dusnyeckre U XuMU4ecKue cBocTBa. OKCU/bI, TUAPOKCUIBI U COTU
xese3a(ll)

u xene3a(Ill).

JleMoOHCTpauuu

B3auMogelicTBUe HaTpUs C BOJOM.

OkpauiMBaHue NJlaMeHU MOHAMU HaTpHUS U Kalusl.
OkpaluMBaHUe [JlaMeHU MOHAMU KaJIbIIUsl.
B3aumMogeiicTBUEe OKCH/Ia KaJIbI[US C BOJOM.
Buzieomatepurasbl: ropeHHE XeJle3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHble U IpaKTUYeCKHe paboThl
JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3IiaMy aJIIOMUHUSA U €ro CIJIaBOB.
AMdoTepHbIe CBOWCTBA THAPOKCH/IA ATFOMUHUS.
KayecTBeHHbIe peaKliMuy HAa MOHBI XkKeJle3a.
[IpakTHYeckre paboOTHI:

Ne 13. PelteHue 3KcliepMMeHTaJbHbBIX 33/ja4 110 TeMe «MeTaJsLbI».

BbruucieHust
110 YpaBHEHUSM XUMUYECKHX PeaKL Uil

O6bACHATD 0611 e 3AKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB-
METaJ/VIOB B IPYINIAX U UX COeAMHEHUH C y4€TOM CTPOEHHS UX ATOMOB.

XapakTepu3oBaTb pU3HMUECKHE U XMMUYeCKHe CBOWCTBA NPOCTHIX BELeCTB
METaJlJIOB U UX COeZJUHEHUH (OKCU/0B, THIPOKCU/IOB, COJIeH) C olopoi Ha
CXeMy, CIIOCOObI UX MOJIyYEHHs], TPUMEHEHNE U 3HAUE€HUE B IPUPOJIE U XKU3HU
YeJIoBeKa.

Pacno3HaBaThb € IOMOLIbI0 KAY€CTBEHHBIX PeaKIMH MOHbI METAJIJIOB (MarHus,
KaJIbLYsl, aJIIOMUHUS, IIUHKA, XKeJsie3a (2+), xkenesza (3+), meau (2+) ¢
HCI0JIb30BaHUEM TabJIULbI "XapaKTepHbIE peaKLUU Ha KATUOHBI".

[11aHMpPOBATh U OCYLIECTBJ/ISTh HAa IPAKTHKE XUMUYECKHE SKCIEPUMEHTHI,
HPOBOJUTH HAGJII0/I€HUS, 1e/1aTh BbIBO/bI 10 pe3yJ/IbTaTaM 3KCIepUMEHTA.

Ciie0BaTh MpaBUIaM 6€30MacHOM paboThl B IaGOPaTOPUU TPU
HCII0JIb30BAaHUH XUMUYECKOH NOCYAbl U 060PYAOBAHHS.

[Tpon3BOUTE BEIYMUCIEHHS 10 XUMUYECKUM YPaBHEHUSIM.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX Ha
nHdopMaIIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaloB, TPAaMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN annapaTt Kypca XMMHU.

Hcnonb3oBaTh NpU BHINOJIHEHUH Y4e6HBIX 3alaHUH U B IIpoliecce
HCCJIe/I0BATE/IbCKOH JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 CO/lepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel HTepHETA
H0CJIe Ipe/iBapUTEJbHOM KOHCYJIbTAlMH C [1€JaroroM

Pa3ges 4. XumMusa 1 oKpy:xawias cpeja (3 4)

Tema 9. BelnectBa u
MaTepHaJibl B 2)KM3HU
yeJjioBeKa

*HoBnble MaTepHaJibl U TEXHOJIOTHUH. BBLU,ECTBH " MaTepuaJibl B
HOBCGAHBBHOﬁ ’KHU3HU YyesioBeKa. XUMUSA U 30pOBbE. besonachHoe
HCII0JIb30BaHHKE BeleCTB U XUMHUYECKUX pea}cuuﬁ B 6blTy.

XapaKTepHu30BaThb POJib XUMHUH B PA3JIMUHBIX Chepax JesTebHOCTH JII/EH,
OCHOBHbI€ BelleCTBA U MaTePUaIbl, IPUMEHsIEMbIe B XKU3HU COBPEMEHHOT'0
YeJsIOBEKa.
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(34) [IpuposiHbIE HCTOYHUKH YTJIEBOLOPOLOB (Yrob, IPUPOAHBIH a3, OGbACHATD yC/10BUSA 6€30M1aCHOT0 UCNO/Ib30BaHUS BELIeCTB U XUMHYECKUX

HedTh), IPOAYKTHI UX ePePabOTKH, UX POJIb B OBITY U peakui B GBITY.

MPOMBILIJIEHHOCTH. AHanM3MpOoBaTh U KPUTHYECKH OLleHUBATh MHPOPMALIHIO O BIAUAHUU
OCHOBBI 9KOJIOTMYECKOH TPaMOTHOCTH. XUMHUYECKOE 3arpsi3HeHUe HPOMBILIJIEHHOCTH, CEJIbCKOT0 X031 CTBa, TPAHCIIOPTA U JIP. HA COCTOSIHUE
OKpy»Katollel cpesibl (Ipe/iesibHO JOMyCTUMAast KOHLEHTpaLUs OKpY»Kalollel cpe/ibl.

Belect — [1/1K). YMeTb oKa3bIBaTh NEPBYIO IOMOIb IPU XMMUYECKHUX 0KOTaxX U OTPaBJIEHUAX.
PoJib XUMUU B pellieHUH IKOJIOTHYECKUX TPosaeM.* [IpuHUMATB y4acTHe B 00CYK/AeHUU NP06JIeM XUMHUYECKOU U 9KOJIOTUYECKOU

HaIlpaBJIeHHOCTH, BbICKa3blBaTb COOCTBEHHYIO [TO3UIIUIO [10 TpoGJieMe U
npejJjaraTb BO3MOXKHble IyTH eé pelleHus C Oopoi Ha UHPOPMALHIO U3
y4yebHMKA U CIpaBOYHbIe MaTepHuaJibl, pecypcbl MHTepHeTa.

[Ipu paspaboTke paboyeill HpPOTrpaMMbl B TEMATHYECKOM ILJIAHUPOBAHUHU [IOJKHBI OBbITh yYTEHbI BO3MOXXHOCTH MWCIIOJIb30BAHUS 3JIEKTPOHHBIX (LHPPOBBIX)
06pa3oBaTe/bHbIX PECYPCOB, SIBJASIOMIMXCA Y4eOHO-METOAUYECKUMH MaTepuajaMu (MyJbTHMeJUMHbIe IPOrpaMMbl, 3JIEKTPOHHbIE Y4YeOHMKM U 3aJaYHUKHY,
3JIEKTPOHHbIE GMOJIMOTEKH, BUPTYaJIbHbIE JTaO0PAaTOPHUH, UTPOBbIE NPOTrPaMMBbl, KOJIJIEKIIMK UPPOBBIX 06pa30BaTeNbHbBIX PECYPCOB), UCHOIb3YEMbIMU /1151 06YUYEeHUS U
BOCHUTAHUSA pPa3JIMYHBIX TPYNIN I0Jb30BaTesel, NMpeACTaBJEHHbIMU B 3JEKTPOHHOM (IUdpOBOM) BHJE M DPeaJU3YIOIIUMH JUJAaKTH4YecKhe Bo3MokHOcCTH HKT,
cojZiep>kaHHe KOTOPbIX COOTBETCTBYeT 3aKOHOAaTe/IbCTBY 06 06pa3oBaHUM.

2-ii BAapHAHT
TEMATHYECKOE IINTAHUPOBAHUE

Bropoii BapuaHT NpUMEPHOTO0 TEMAaTUYECKOTO IUIAHUPOBAHUS HCMOJB3yeTcs, ecnu oOyuatromuecss ¢ 3P momydaroT
oOpa3oBaHK€ B OTACIBHOM Ki1acce. B maHHOM BapuaHTe mpe/jiaraeTcs:

- U3y4YC€HUE MaTepurala KpyIHbIMUA OJIOKaMH;

- orepexaroriee oOy4eHue;

- BO3MOXXHOCTb TMPUMEHEHHUS 3HAHUW B Pa3JIMYHBIX YCJIOBUSAX (MEPEHOC 3HAHUM MO AHAJIOTMU OT OOUIUX CBOMCTB
pPa3JIMYHBIX KJIACCOB BEIIECTB K OOMMM M CHEUU(PUYECKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), YTO YBEJIMYMUBACT JOJIIO
CaMOCTOSITENIbHOCTU 00YUYarOIIUXCS TPU U3YUYEHUHU HOBBIX TEM.

CoOmromaercst  JIOrMKa  M3yYeHHMs]  BELIECTB —  CBOMCTBAa  BEIECTB  OMNPEACNAIOTCS  CTPOCHHEM  aTOMOB,
3JIEKTPOOTPULIATEIIBHOCTBI0, XUMUYECKOM CBS3bI0O U CTPYKTYPOM BEIIECTBA, B YACTHOCTH, THUIIOM KPUCTAUIMYECKUX PELIETOK.
(Tembl: cTpoeHMe aToma, CTPOCHHME BEIECTBA, BAXKHEWIIHME NPEACTABUTENIN MPOCTHIX U CIOXKHBIX BEIIECTB, XUMUYECKHUE
peakiun).

N3MeHeHne miaHupoOBaHuUs MO pa3feiaaM U TEMaM COCTOUT B CIEAYIOLIEM:
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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 00YUYECHUSI.

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 3HaHNH OCHOBHBIX Pa3leNioB Kypca 8 kiacca «BemiecTBo U XUMHAYeCKHe peakuumy, 10q

[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

3.00m1as xapakTepucTUKa
xumudeckux 3meMentoB Vila
rpymmsl. ['ajgoreHsl.

4 _

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

5.00m1as XxapakTepucTUKa
XUMHYECKHX 3JIEMEHTOB Va
rpymmnsl. A3ort, hocdop 1 ux
COCIMHEHHUSL.

[paktnueckas padota Nel0 «[loxyueHne aMMuaka u U3y4eHHE €T0 CBOWCTBY

6.001mast xapaKTepuCTHKa
XUMHYECKHX dyieMeHToB |Va
rpyHnsl. YTiaepos, KpeMHHH U UX
COEIMHEHHSI.

IMpaxTnyaeckas pabota Nell «[loydeHue yriieKHCIoro ra3a H H3ydeHHe ero CBOHCTB)
IMpaxTnueckas pabota Nel2 «Pemenne SKCiepuMEeHTaIBHBIX 33134 [0 TeMe
«Hemetamnst IV-VII rpynn 1 ux coenuaeHnim»

KontponpHas pabora Ne7 «HemeTamisi»

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

7. IlepBoHayaIbHBIE XUMHUECKUE
MOHATHSI 00 OPraHUIECKUX
BEIECTBAX

10 -

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

13. Xumus 1 oKpyx)aromas cpeaa.

1 -

14. O6001ICHNE MaTepHaa 1Mo
Kypcy «Heopranudeckasi XumMusi»

3 1

KonTponbsHas pabora Ne9 «rorosas pabora 3a Kypc HEOPraHHIECKOH XUMHI)

Bcero 136 u
8 KJIACC

(2 4 B HEHEMIO, BCETo 68 u)

MpumepHble TeMbl,
pacKpbiBaloLMe AaHHbIN pa3gen
nporpammel,

W KOJIMYECTBO YacoB,
OTBOAMUMOE Ha UX U3yuyeHue

OcHOBHOE coaep)KaHue

OcHOBHble BUAbl AeATeNIbHOCTU
obyuarowmxca

Pasnen 1.Ilepponavaibubie XuMuvecKkue noustus (14 1)
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Tema 1. XuMuAaA — BaKHas
06J1aCTh €CTECTBO3HAHUSA U
NMPaKTU4eCKOH JesTeJIbHOCTH
YyeJIOBEKa

(44)

*XvMuA B cucTeMe HayK. Posb XMMHHM B KU3HHU
yesoBeka.* Tesa u BemecrBa. Pusnyeckue CcBoMCTBa
BemecTB. [lpaBusna  Ge3omacHoro  o6paljeHuss C
BellleCTBAMU M JIabOpaTOPHBIM 060pys0BaHUEM. YucTble
BelllecTBa U CriocoGbl  pasfieleHUss CMecem.
*TloHATHE 0 MeTO/aX I03HAHHUSA B XUMHUU.*
JleMoHCTpanumu
1. JlJabopaTopHOe 060pyJOBaHHUE.

2. PaznuyHble BUIbl XUMUYECKOU OCyAbL. 3. 06pasiibl
BELIECTB.

4. Cnoco6nlI paszjiesieHus cMecelt (UabTpoBaHHUE,
BblIIapHBaHUe, AUCTUIALHS, XpoMaTorpadus).
JlaGopaTopHble U NpaKTUYeCKHe PaGOThI
JlabopaTopHbIE ONbBITHI:

OnucaHue $pU3NIECKUX CBOUCTB BEILECTB.

PassiesieHue cMecH ¢ IOMOLIbIO MarHUTa.
[TpakTHYeckue paboThI:

Ne 1. JlaGopaTopHOe 060pyi0BaHHE U IPUEMBI 06palleHHs
C HUM

Ne 2. OuyucTka 3arpsi3HeHHOH I0BapeHHOU cou

CMECH.

PacKpbIBaTh CMbIC/ U3yYaeMbIX IIOHSATHH C IOMOLIbIO IIelarora.

PackpbIBaTh poJib XUMUHU B IPUPO/IE U XKHU3HU YEJIOBEKA, €€ CBSA3b C APYTMMHU HayKaMHU.

Pa3sin4yaTh YUCTbIE BEIECTBA U CMECH; OHOPOHbIE U HEOJHOPO/AHbIE CMECH;

PazsnyaTh GpusnvyecKue U XUMHUYECKHe SIBJIEHUS C OTIOPOH Ha onpejeseHus.

OnpefesiTh NPU3HAKU XUMUYECKHUX PEAKLUH U YCI0BUS UX IPOTEKAHUS.

CiieioBaTh MPaBUJIaM M10JIb30BAHUS XUMHUY€ECKOH MOCY/10H U JJabopaTOPHbIM 060PYA0BAHUEM, A
TaK)Xe IpaBUJIaM o6palleHUs C XUMUYeCKMMH Bellle-CTBaMH B COOTBETCTBHH C
WHCTPYKLHUSAMH 110 BBIIOJHEHHUIO IPAKTUYECKUX PabOT 0/ KOHTPOJIEM IleJjarora.

[I1aHMpPOBATb U NPOBOAUTbL XUMHYECKUH SKCIIEPUMEHT 110 U3yYEHHUI0 U ONMMCAHUI0 PU3NYECKUX
CBOWCTB BelLeCTB, CIOCOG0B pa3/iesieHHUs cMecel BelleCTB 110/, PyKOBOJCTBOM IleJjarora c
06CyXIeHHeM IJIaHa PaboThI.

Hcnonb30BaTh NpH BBINOJHEHUH Y4e6-HbIX 3aZlaHUH U B IPOIlecce UCCIe0BaTeIbCKOM
JlesITe/IbHOCTH Hay4YHO-IOMYJIIPHYIO JIMTePATYPy XUMHUYECKOI0 COJIeP>KaHus, CIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa o/ pyKOBOJCTBOM IeJjarora.

BbicTpanBaTh pa3BEépHYyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha HHPOPMALUIO U3
y4yeOGHHUKA U ClIPaBOYHBIX MaTEPHUAJIOB, IPAMOTHO UCII0/1b30BATh U3yYEHHbIH NOHATHHHBIH
anmapar Kypca XMMUH

Tema 2. BemecTBa
U XUMUYecKHe peaKnuu

(74)

AToMBI M MoJIEKy/bl. XMMHUYECKHE 3JIEMEHThl. 3HaK{
(cuMBOJIBI)  XMMHYECKHX OTHOCUTe/IbHAS
aToMHasi Macca. [IpocTble U CI0XHbIe BelecTBa. ATOMHO-
MOJIEKYISIPHOE YYEHHE.

3JIEMEHTOB.

Xumuyeckass ~ ¢opmysa.  BaseHTHOocTh  aTOMOB
XUMHUYECKHX 3JIEMEHTOB. *3aKOH IOCTOSIHCTBA COCTaBa
BemecTB.*  OTHOCUTEeNbHAs  MoJIeKyJisipHass  Macca.

MaccoBas A0JId XUMHWYeCKOr'o 3JIieMeHTa B COeJUHEHHH.
dusryeckue W XUMHUYECKHe sIBJeHHUs. XHUMHUYecKast
peaknua Hu eé IIPU3HaKH. YpaBHeHI/IH XUMHUYECKUX
peaKl.[Hﬁ. 3aKoH COXpaHE€HHdA MacChbl BellecCTB Tunsl
XHUMHUYECKUX peaKLU/lﬁ (COG,ZLI/IHEHI/IE,

3aMellleHUe, 0OMEH).
*M. B. JIOMOHOCOB — Y4EHBIA-3HIIUKIONEUCT.*

pa3jioxKeHue,

AemoHcTpauumn

dusnyeckue siBeHUs (pacTUpaHue caxapa B CTYIKE,
KHUIIEHHE U KOH/IeHCalusl BOJbI U T. /1.).

XuMHYeckHe siBJeHUs (TopeHue CBeYH, pa3jioKeHHe
caxapa, B3aUMO/IelICTBUE CEPHON KUCJIOTHI C XJIOPU/I0M

[IprMeHSATb ecTeCTBEHHO-HAy4YHble METO/bI I03HAHUS (B TOM 4YHCJIe HabJII0ieH e,
MO/leJIMPOBaHHUe, SKCIIEPUMEHT) U OCHOBHBIE ONlepaliiy MbICJIUTENbHOH e TeJIbHOCTH
(cpaBHeHHUe, KJIacCUPUKALMSA) AT U3yYEHHUs BEIeCTB M XUMHUECKUX PeaKIMi ¢ onopod Ha
aJITOPUTM UJIM CXEMBI.

PacKkpbIBaTh CMBIC/ U3yYaeMbIX IOHATHH U 3aKOHOB U TPUMEHSITb 3TH NOHATHUSA NIPU ONUCAHUU
CBOWCTB BeIEeCTB U UX NPeBPALeHHH ¢ OITOpOi Ha IJIaH U KJII0YeBbIe CJI0Ba.

PazsinuaTh du3nyecKre U XUMUYECKHE SBJIEHUS, 06'bSCHATD UX CYIHOCTb C TOUYKH 3pEeHUS
aTOMHO-MOJIEKYJISIPHOTO yYEHUS C ONIOPOI Ha ONpe/ieIeHUs] U CXEMBI.

OnpefiessiTh NPU3HAKU XUMUYECKUX PEAKIIUH, YCI0BUS UX NPOTEKaHUS.

OGBSACHATD CYLIHOCTb PU3NYECKUX U XUMHUYECKUX SIBJIEHUH C TOYKH 3pEHHS aTOMHO-
MOJIEKYJIIPHOTO YYEHUS C UCII0JIb30BAHUEM BU3ya/IbHOH OMOPBHI.

KnaccudunupoBaTh XMMHYECKHE PEAKLIUH (110 YUC/TY U COCTABY pearupyrouix u
06pa3syroLIMXcsl BelllecTB) € ONOPOM Ha CXEMBI.

CocTaBasATb GOPMYJIbI GUHAPHBIX BELECTB 0 BaJEHTHOCTH U ONPeJieIATh BaJIEGHTHOCTb MO
¢dbopMysiaM BelleCTB C ONOPOM Ha aJITOPUTM YYeOHBIX AEUCTBUM.

PaccTaBisiTh K03QPUIIMEHTHI B ypaBHEHHUSAX XUMUYECKUX PeaKLUH C OTIOPOH Ha aJifOPUTM
y4e0HbIX IeHCTBUH.

CrneoBaTh NpaBUIaM N0JIb30BAaHUS XUMHUYECKOH OCYZ0HM U 1aGOpaTOPHBIM 060py/I0BaHUEM, A
TaK)Xe MPaBUJIaM 06pallleHHs C BEIleCTBAMHU B COOTBETCTBUHU C MHCTPYKLUSIMHU 110 BBINTOJTHEHUIO
J1a60paTOPHBIX XMMHUYECKHX OIBITOB [0/ KOHTPOJIEM I1eJlarora.

HWcnosib30BaTh NpHY BHINIOJIHEHUH yUe6OHBIX 33/JaHUH U B ITPOIlecce UCCIe0BaTelbCKON
JlesITeJIbHOCTH HayYHO-HOIYJIIPHYIO JINTePaTypy XMMUYECKOT0 COoJlepKaHus, CIpa-BoY-Hble
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bapus,

passnoxeHue ruapokcuga Mmeau(ll), B3aumogericTeue
KeJsie3a ¢ cepoH, B3aMO/leHCTBHe KeJsle3a C paCTBOPOM
cosiu megu(ID)).

OmnbIT, UJIOCTPUPYIOLIMH 3aKOH COXPAaHEHHS MacCChl.

Na6opatopHblie U npakTU4eckne pabortbl

JlabopaTOpHbIE OMbITHI:

[Ipumepsl pU3nUECKUX SIBJAEHUM (1/1aBJIeHHE BOCKA,
TasiHUE JIbJa).

[IpyMepbl XUMHYECKUX SIBJIEHUH (TpOKaIMBaHUE MeJHOH
IPOBOJIOKH, B3aUMOJZeiCTBUE MeJia C KHCIO0TOMH).
Mogesnv aTOMOB U MOJIEKY.L.

IIpaxtudeckas padora Ne3. [IpusHaku npoTeKaHus
XUMHYECKUX PEaKIHil.

BbluncneHus

— OTHOCHUTEJbHOH MOHEKyHﬂpHOﬁ MaccChI BelleCTB;

— MaccoBOH A0JIH XMMHWY€eCKOI'o 3JIieMeHTa I10 (bopmyne
coeagHeHud

MaTepuaJbl, pecypcbl IHTep-HeTa 1o/ pyKoBOJCTBOM I1€Jjarora.

BricTpauBaTh pa3BEépHyThie NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOY Ha HUHPOPMALUIO U3
y4eOHUKA U CIIPAaBOYHBIX MAaTEPUAJIOB, TPAMOTHO UCIOJIb30BaTh U3YYEHHBIN MOHATHUHHbBIN
anmapart Kypca XMMUHU

Tema 3. KotuvecTBeHHBIE
oTHOLIEeHHs1 B Xumuu (34)

KosmuectBo BewectBa. MoJsib. MosisipHast Macca. 3akoH
ABoragpo. MoussApHbIE  06BEM ra3oB. PacueThl 1O
XMMHYeckoll  ¢opmysie.  PacueTbl  MaccoBOW 10U
XMMHAYEeCKOro 3JIeMeHTa B COeJAWHEHMH, KOJIM4ecTBa
BellleCTBa, MOJIAPHOM Macchl. PacyéTbl MO XUMHYECKUM
YPaBHEHUAM.

JeMoHcTpayus:

- 06pa3siibl Bell|eCTB KOJIMYeCTBOM OJJMH MOJIb

Beruucienus:

-pacueT o popmyJie ¥ 0 XUMUYECKOMY YPaBHEHUIO

PackpbIBaTb CMBIC/ U3yYaEMbIX TIOHATHUN U MPUMEHATD 3TU MOHATHS, a TAK)XKE U3yYeHHbIe
3aKOHBI M TEOPUHU JJI4 pellleHUs pacy€THBIX 3a/ia4 C IOMOLbIO Nlearora.

BbIYuC/ISTE MOJIIPHYIO Maccy BelllecTB; KOJIMYECTBO BelllecTBa, 00'bEM rasa, Maccy BellecTBa C
ornopoi Ha o6pasen, Ha GOpMyJIb];

[TpoBOAUTE pacyéThl MO YpaBHEHHUSIM XUMHUYECKHX PeaKLMH ¢ oopoii Ha 06pasel, aJrTOpUTM
y4eOHbIX IeUCTBUH: KOJIMUECTBa, 06'bEMA, MacChl BelljeCTBa 10 U3BECTHOMY KOJIMYECTBY,
06'bEMy, Macce peareHTOB WJIM IPOAYKTOB peaKIuu.

BricTpanBaTh pa3BEépHyThIE MHCbMEHHbIE U YCTHBIE OTBETHI C 0NIOPOM Ha MHPOPMAIHUIO U3
y4eOHHUKA U CIIPAaBOYHbIX MAaTEPHUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYeHHbIN MOHATHHHBIN
annapar Kypca XMMHH C IOMOLIbIO IleJjarora.

Paspen 3. llepuoaudeckuii 3akoH 4 [lepuoaudeckas cucreMa XuMu4eckux 3jieMeHToB /JI. U. MeHAaeieeBa.
CTpoeHue aTOMOB. XUuMHYecKasl CBA3b. OKHC/INTETbHO-BOCCTAHOBUTE/IbHbIE peaknuM (15 )

Tema 4. CtpoeHue aToma.
MepuoanyecKkunii 3aKoH u
Mepuogunueckan cucrema
XUMUYECKUX 31€EMEHTOB

A. U. MeHgeneesa. (7 4)

[lepBble  MOMBITKM  KJACCUQUKALHMHM  XUMHUYECKHUX
a/eMeHTOB. [IOHATHE O Trpynmax CXOJHBbIX 3JIEMEHTOB
(uesi0uHBIE M 1LEJI0YHO3EMEJIbHbIE METaJlIbl, IaJoTeHbI,
MHepTHble rasbl). *JJiIeMeHThbl, KOTOpble 06pasyoT
aMmboTepHbIE OKCUABI U THPOKCUBL*

PaCKprBaTb CMBICJI IEPUOJAHNIECKOT'0 3aKOHa 1o pPYKOBOJACTBOM I1earora.

[ToHuMaTh CymeCTBOBaHUE nepnoanqecxoﬁ 3aBHCHUMOCTH CBOMCTB XUMHYECKHUX 3JIEMEHTOB
(HBMeHeHI/Ie pagnuyCcoB aTOMOB U 3JIeKTpOOTpI/l]_[aTeJIbHOCTI/I) n Ux COEL[I/IHGHI/Iﬁ oT
IOJIOXKEHHA B HepI/IOAI/l‘{eCKOI‘/JI CcucreMe U CTpOE€HHUA aTOMaA C UCII0JIb3OBAHHUEM CXEM U Ta6JII/ILL

YcraHaB/MBaTh CBSI3b MeXxay NOoJIOXKEHUEM 3JIEMEHTA B HepPIO,E[PI'-[eCKOﬁ CUCTEeMe U CTPOEHHEM
€ero atromMa (COCTaB " 3apdan 44pa, 06Luee YHUCJIO 3JIEKTPOHOB U pacripeieJieHUue Ux 1o
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[lepuoanyeckuii 3akoH. [lepuojuyeckass cucrema
XUMUYECKUX 3J/1IEMEHTOB . U. MeHpeneeBa.
KopoTkonepuoanass W *aiuHHOmepuogHas*  GopMbl

[lepyonyecKkoi CUCTEMbl XUMHYECKUX 3jeMeHTOB [l
U. MeHnpeneesa. [lepuobl U rpymnnbl. PU3UYECKUNA CMBICT
NOPSAKOBOrO HOMepa, HOMEepoB Iepyuofa U TPy
3JleMeHTa.

Ctpoenue aTomoB. CocTaB aTOMHBIX sjep. *U3oTonbL*
JnekTpoHbl. CTpoeHUE 3JEKTPOHHBIX 0060JI0YEK ATOMOB
nepBbix 20 XHMHYECKUX 23JIeMeHTOB [lepuojuyeckoit
AW
XMMHYECKOTO  3JIeMeHTa [0  ero
[lepuoandeckot cucreme /. U. MeHzeneesa.
W3MEeHeHus pajuyca
MeTaJlJInYeCKUX u

CHACTEMBI MeHpeneeba. XapaKTepucTHKa

MOJIOXKEHHIO B
*3aKOHOMEpPHOCTH aToOMOB
XUMHYECKUX 3JIEMEHTOB,
HeMEeTA/UIMYECKUX CBOWCTB IO TpynmaM W HepUojaM.
3Havyenue Ilepuoguyeckoro 3akoHa u Ilepuogudeckoin
CHUCTEeMbl XUMUYECKHUX 3JIEMEHTOB /JIs1 Pa3BUTHUS HAyKU U
npakTuki. [JI. U. MeHesieeB — y4éHBIN U rpakJaHUH.*
OemoHcTpauuu
KopoTkomneproanas u jyIMHHONEpUoAHasA GOpMbl
[leproguyeckoil CUCTEMbI XUMUYECKHX 3JIEMEHTOB
/. 1. MeHnpeneena.
0O3HaKoMJIeHHE C 06pa3l[aMi METAJIJIOB U HEMETAJJIOB.
Na6opaTtopHbie U NpaKkTMYecKue paboTbl
JlabopaTOpHBIN OMBIT:

BsaumogeiicTBUe THUAPOKCHAA LMHKA C pacTBOpaMu
KHCJIOT U Ie049ei

3JIEKTPOHHBIM CJIOSIM) IO 06pasny.

[IporHo3upoBaTh XapaKkTep U3MeHEHHUS CBOMCTB 3JIeMEHTOB U UX COeIMHEHUH 110 IrpynnaM 1
nepuogaM [lepruoanyeckoi cCUCTEMBI C TOMOLLbIO Ilefjarora.

XapakTepu30BaTb XMMHUUY€eCKHe 3JIeMEeHThbI IepBbIX TPEX IEPUO0B, Kalus, KaJbLUsA 10 UX
nojoxeHuto B [lepuoguyeckoii cucreme /l. U. MeHzieneeBa.

CnenoBaTh NpaBUiaM 6e30MacHON paboThl B JIAGOPATOPUU NPH HUCNIOJIb30BAHUHA XUMUYECKON
Hocy/ibl ¥ 060pyA0OBaHUs IO, KOHTPOJIEM lefarora.

BricTpauBaTh pa3BépHyThle MUCbMEHHbIE U YCTHBIE OTBETHI C 0NOPOH Ha HHPOpMALHIO U3
y4eOHHKA U CIPAaBOYHbIX MaTEPHAJIOB, TPAMOTHO HCI0JIb30BATh U3y4YeHHbIN NOHATHHHBIN
annapar Kypca XMMHUHU [10c/le CTPYKTYPUPOBaHUsA MaTepyrasa € UCII0Jb30BaHUEM KJIUILE.

Hcnosib30BaTh Npy BBIIOJHEHUH YYeOHbIX 3a/JaHUH TEKCThI yieOHUKa ocjie
CTPYKTYpHUPOBaHUs MaTepHaJsia, ClipaBoYHble MaTepuassl ([lepruoguiyeckyro cuctemMy
XUMH4YecKuX 3yieMeHTOB /J|. . MeH/jes1eeBa, TabIM1ly paCTBOPUMOCTH KUCJIOT, OCHOBAaHUN U
coJiell B BOJIe, 3IEKTPOXUMUYECKUN PsiJi HAIPsKEHUH MeTaJlIoB).

HWcnosib30BaTh NpHU BHINMOJHEHUH YUe6HBIX 3a/JaHUH U B ITPOLlecce UCCIe10BaTeIbCKON
JesATeJIbHOCTU Hay4YHO-NONYJISIPHYIO JINTEPATYpPy XMMUYECKOTO COZlepPKaHKs, ClIPaBOYHbIEe
MaTepuasbl, pecypcbl UHTepHeTa 1oJ, pyKOBOJCTBOM Iefarora

Tema 5. CTpoeHue BelecTB.
XuMnuyeckasi CBsi3b.
OKHCIUTETbHO-
BOCCTAHOBUTEIbHbIE PeaKIUH

(89

XuMuueckass  CBS3b. Kosanentnas (monsipHast  w
HEMOJIIPHAs)  CBSI3b.  *DJIEKTPOOTPHUIATEIILHOCTh  aTOMOB
XUMHUYECKUX 3JIEMEHTOB.* HNonnas CBS3b. *THUrbl
KPUCTAJUTMUECKHX PEILIETOK. ™

CTeneHb OKUCJIEHUS]. OKMCJIIUTENBHO-

BOCCTAaHOBUTEJ/IbHbIE peaKIUU. l'[poueccm OKHCJ/IEHHUA U
BOCCTaHOBJIeHUS. OKMCIUTENN U BOCCTAHOBUTEJIH.

JdeMoHcTpauun
OKHUCITUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIH: TOPEHHE,

PackpbIBaTh cMBICT H3y4aeMbIX TOHATUH 0] pyKOBOACTBOM IIelarora.

Onpenenars BUJ XMMUYECKOH CBSI3U B COEJUHEHUHU C UCIIOJIb30BAHUEM CXEM.

Omnpenensars CTENeHb OKUCICHNS] XUMIYECKOTO JIEMEHTa 10 (JOPMYIIe €ro COeTUHEHNS C
HCIIOJIb30BAHUEM AJITOPUTMA.

OmnpenensarTs eMeHT (BEeIECTBO) — OKHUCIHUTEIb U MJIEMEHT (BEIIECTBO) — BOCCTAHOBHTEIb.

OOBSICHATH CYIIHOCTB IPOIIECCOB OKHUCICHUS X BOCCTAaHOBIICHUSL.

CoCTaBIsATh NEKTPOHHBIH OaNaHc ¢ y4ETOM YKCIa OTAAHHBIX M IPUHATHIX AICKTPOHOB.

CocTaBisATh ypaBHEHHE OKHCIUTEILHO-BOCCTAHOBUTEIBHOM peakiuy MO alropuTMy pasbopa
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOM PEaKIIUH.

HMcnonb30BaTh IpH BHITIOJIHEHUH YUeOHBIX 3aJaHHH TEKCThI YueOHHKa I10CiIe CTPYKTYPUPOBAHHS

MaTtepuaa, CripaBoYHbIe MaTepuasl (IEPUOIUUECKYIO0 CUCTEMY XMMUYECKUX 31eMeHToB /J1. 1.
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PpeaKnun pasjaoKeHus, COCANHEHUA

Menpeneea, TabIHIly paCTBOPUMOCTH KHUCIIOT, OCHOBaHUH U COJIEH B BOJIE, 3JIEKTPOXUMHUYECKUN P
HanpsHKeHUH METaJIoB)

PaspgeJ 2. BaxHejilne npecTaBUTe/ I HEOPraHMYeCKUX BenecTs (35 1)

Tema 6. Kucnopog. Bogopoa.
(14y)

Bo3ayx — cmech rasos. CoctaB Bo3ayxa. Kuciopong —

3JleMeHT U Impoctoe BelecTtBo. O30H. HaxoxzaeHue

KHCI0pOJa B HpuUpose, U3MYECKUE U XUMHYECKHE

cBOMcTBAa. Peakuuu TOpeHHs HPOCTbIX M CJIOXKHBIX
BewiecTB. *TemsioBoi 3¢deKT XMMHUYECKOH peaKLHH.*
JK30- M 3HJOTepMHUYECKHEe PeaKIUH, *TepMOXUMHUYECKHEe
ypaBHeHHs.* [loHssTHe 06 okcupaax. CnocoGbl MOJydeHHUs
KUCJ0poJa B

IpYMeHeHHue

JIabopaTOpUM W MPOMBIILJIEHHOCTH.
KHCJIOpOJa. KpYyroBOpoT KHCJOpoJa B
npupoje. TonnBo: yrosb U MeTaH. 3arpsi3HeHHe BO3/AyXa,
yCUJIEHUE TTAapPHUKOBOT0 3pPeKTa, paspylieHre 030HOBOTO
cJ1051.

Bopopon —
Haxoxxzenue BojopoJa B MNpUpOJe,

3JIEMEHT U IPOCTOe  BeLIeCTBO.
dusnyeckue u
XUMHYeCcKHe CBOWCTBa (Ha HmpuUMepe B3auUMOJEUCTBUS C
HeMeTa/UIaMM W OKCHJAaMHM MeTaJlJIOB), INpHUMeHEHHE,
*coco6nl nosydeHus.* [onsaTue o kucaotax KucaoTsl u

COJIM.

JAemoHcTpauumn

BsaumogeiictBue ¢ocdopa, ceprl U Kese3a C KUCI0POAOM
(BO3MOXKHO UCNOJIb30BaHUE BU/IE0OTBITOB).
OnpejesieHUe coJlepKaHUSI KUCJI0pPO/a B BO3JyXe.
OHblTbl, JAEMOHCTPpHUpPYHOILIHeE YCIOBUA BOSBHUKHOBEHHUA U
[peKpalieHNUs TOpeHus.

Na6opatopHbie U npakTU4eckne paborTbl

JlabopaTOPHBIN OINBIT:

O3HakoMJIeHHE ¢ 06pa3LaMu OKCH/OB.

[IpakTHyeckas pabora:

Ne 4. [TosryyeHHe KUCI0POAA, U3YUEHUE er0 CBOMCTB.
[IpakTuueckas padota Ne5. IlonyueHue Bogoposa 1 U3ydeHue
€ro CBOWCTB.

Brruuciaenus

PackpbIBaThb CMBICJ U3y4aeMbIX IOHATHUH U IPUMEHATb 3TH NOHATHA NPH ONHCAHUU CBOUCTB
BellleCTB U UX NpeBpallleHUH € UCI0JIb30BaHHUEM ONOPHBIX CJIOB U KJIMILIE.

XapaKTepu30BaTh (ONUCHIBATD)C ONOPOLL HA NIAH, CXEMY, KPAMKYIO 3aNnuch
COCTaB BO3/yxa, pU3UYECKUE U XU-MUUECKHEe CBOWCTBA KUCIOPO/a, CIIOCOObI EI0 MOTYYEHHUS,
IpUMeHeHUe U 3HaueHUe B IPUPO/ie U >KU3HU YesloBeKa.

CpaBHMBATb peaKlMy FOpeHusl U Me/IJIEHHOI'0 OKHCJIEHUS C IPeiBapUTEbHBIM 06CYyKAEHUEM
napaMeTpOB CPaBHEHHS.

Co6upaTb NpUGOPHI JJIs1 TOJIYyYeHHUs KUCI0poZa (BbITECHEHUEM BOJbI M BO3/yXa).

PacrnosHaBaTb ONBITHBIM yTEM KHUCJI0POJ NOJ KOHTPOJIEM Nlefarora.

Hcnonb30BaTh XMMUYECKYI0 CUMBOJIMKY /ISl COCTaBJIeHUs GOPMYJI BEleCTB, MOJIEKYIAPHBIX
ypaBHeHUH XMMHUYECKHUX peaKLuii C yyacTHeM KUCI0POoJa.

OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX NPO06JIeM, CBA3aHHBIX C 3arpsI3HEHHEM BO3/yXa.

CrepoBaTh npaBu/IaM 6e30MacHOM paboThI B JIabOPAaTOPHU NPU UCIIOJIb30BAaHUN XMMUYECKOH
HOCYy/ibl M 060PYy10BaHHUS 10/, KOHTPOJIEM ITeZlarora, a Takxe npaBu/aM 06palleHus ¢
rOpIOYHMMH BellleCTBAMH B ObITY.

[InaHMpOBaThb M OCYLIEeCTB/IATE Ha NPaKTHKe XUMHUYeCKHe SKCIIepUMEeHTbl, IPOBOJUTb
Ha0JI110/leHus, 1eJIaTh BBIBO/BI 10 Pe3yJIbTaTaM 3KCIepU-MeHTa 110/, pyKOBO/CTBOM Iejiarora.

Y4yacTBOBaTb B COBMeCTHOH paboTe B rpymIe.
HWcnosnb30BaTh NpHY BLINOJHEHUH yUeOHBIX 33/laHUH U B IIpoliecce UcCaef0BaTebCKON
JlesITeJIbHOCTH HAyYHO-NONYJIIPHYIO JIMTEPAaTypy XMMHUUECKOT0 COZiep>KaHHs, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTEepHeTa 10Jf pyKOBOACTBOM Ieiarora.

BbicTparBaTh pa3BépHyThIe MUCbMEHHbIE U YCTHbIE OTBETHI C 0IIOPOX Ha HHGOPMALUIO U3
y4eOHHKaA U CIPaBOYHBIX MaTe-
pHaJIOB € ONIOPOY Ha IJIaH, FPAMOTHO UCI0JIb30BaTh U3y4eHHbIN NOHATUIHBIN annapatT Kypca
XUMHH
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— MOJIeKyJIﬂpHOI;‘I MaccChbl KHMCJIOpOZa U 0O30HaA Ha
OCHOBAHHUU aTOMHOM MacChl XMUMHUYECKOT'0 3JIeMeHTa

Tema 7. Boga. PacTBopsl.
IloHATHE 06 OCHOBAHMAX

(54)

Boga. Ee cocraB. CTpoeHue. MosiekyJibl. *®u3nyeckue
cBolicTBa BoJbl. Boja kak pacTtBopuTesib.* PacTBOpHI.
*[loHsATHE O PAacCTBOPUMOCTH BellecTB B BoJe. [loHsTHE O
HachIleHHbIX U HeHacChllleHHbIX pacTBopax.* MaccoBas
ol BelllecTBa B pacTBope. PacyeT MaccoBodt [Josu
BelllecTBa B pacTBope (MpoLeHTHas KOHLIEHTpalusi).

*XuMHYecKre CBOMCTBA BO/Ibl (pa3/IoXKeHUE, peaKIuu C
HaTpHeM, OKCU/IOM KasbLius, okcuaoM cepbllV [ToHsATHE 06
Posp pacTBOpOB B Ipupojie U B KU3HHU
yesoBeka. KpyroBopoT Bojbl B mpupoje.* 3arps3HeHue

OCHOBAHHUAX.
NpUpOAHbIX BOJ. OXpaHa U 0YUCTKA IPUPOAHBIX BOJ,.

OemoHcTpauuu

JJIEKTPOJIN3 BOJIbl; CHHTE3 BOJbl; B3aUMOJEUCTBHE BO/IbI C
MmeTtassiamu (Na, Ca) (Bo3MOXKHO UCTIOJIb30BaHKE
BU/I€OMATepPHAJIOB).

PacTBopeHue BelecTB ¢ pa3/IMYHON paCTBOPUMOCTEIO.
HccnepoBaHre pacTBOPOB KUCJIOT U 1eJIoYel ¢ HOMOLIbIO
WH/IMKaTOPOB.

NabopaTopHble 1 NpaKTUYEcKne paboTbl
IIlpakmuyeckas paboma:

Ne 6. [IpurotoBsieHHe pacTBOPOB C ONlpe/ie/IEHHON
MaccoBOM 0J1ed paCTBOPEHHOTO BelLeCTBA.

PackpbiBaTh CMBIC/ U3y4aeMbIX TOHATHH ¥ IPUMEHSATh 3TH NOHSATHS NIPY ONUCAHUHU CBOHCTB
BeIlleCTB U UX NpeBpaleHUH C TOMOIIbIO IIefjarora.

XapakTepu30BaTh GU3UUECKHE U XUMUIECKHE CBOUCTBA BO/IbI, €€ POJIb KaK PACTBOPUTEJIS B
MPUPOJHBIX IPOLECCAX C ONOPOY Ha IJIAH U CXEMY.

CoCTaB/IAATh YpaBHEHHUS] XUMUYECKUX PEAKIIUI C yYaCTUEM BOJbI C OOPOM HA CXEMY.

OGBSCHATh CYL[HOCTb 3KOJIOTUYECKUX TP06JIeM, CBSI3aHHBIX C 3arpsi3HEHUEM IPUPOAHBIX BOJ,
CIOCOOBI OUUCTKHU BOJBI OT IPUMECEH, MepPhI [0 OXPaHe BOJ OT 3arpsi3HEHUS 0Cie
[IpeABapUTEJbHOTO CTPYKTYPUPOBAHUA MaTepHraJa.

HJIaHI/IpOBaTb " OCYIIECTBJIATb HAa IPAaKTHKE XUMHW4YEeCKHUe 3KCIIEPHUMEHThI, IPOBOAUTDH
HabJII0IeHus, JieJIaTh Bbl-

BO/JbI I10 pe3yJIbTATaM 3KCIIEPHUMEHTA 1104 KOHTPOJIEM IleJarora, ¢ UCroJib30BaHWEM KJIHIIEe.

CienoBaTh NpaBUIaM 6e30MacHON paboThl B JJaGOPATOPUU NPH UCTIOJIBb30BAHUHN XUMUYECKON
MOCy/bl U 060PY/I0BaHUS 10/, KOHTPOJIEM MEeAArora.

[IpOBOAUTD BBIYUC/IEHHUS C IPUMEHEHUEM OHSATHUS «MaCCOBast Z10J1s1 BELECTBA B PAaCTBOPE» C
onopoi Ha GpopMyJIblL.

HcnoJib30BaTh NpY BINOJHEHUH Y4e6HBIX 3aJJlaHUH U B IPOLecce UCCIe0BATeNbCKOM
JleITeJIbHOCTH Hay4YHO-NONMYJISIPHYIO JIUTEPATyPy XUMHUUECKOT 0 COJlepXKaHUsl, CIPAaBOYHbIe
MaTepHaJibl, pecypchl MHTepHeTa oJ, pyKoBOCTBOM NeAarora.

BbicTpauBaTh pa3BEépHyThIe MIUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOil Ha HHOpPMaLHIO U3
y4eGHHKa U CIIPaBOYHbIX MAaTePHaJI0B, FPAMOTHO UCII0J1b30BaTh U3y4eHHbINH MOHATHIHBIH
amnmnapart Kypca XMMHUH [0ocJie IPeBapUTENbHOI0 CTPYKTYPUPOBAHHUS MaTepHaa.

Tema 8. ds1ieKTpoIMTHYECKaA
Aucconuanysa. XuMu4eckKue
peakuyu B pacTBopax

(54)

Teopust 3JIEKTPOJIUTHUECKOM JCCOLaLIUY.
DeKTponuTHYecKas  JUCCOLUALHUS. DNEKTPONUTBL U
HEDJIEKTPOJIHUTHI. Karuonst, aQHUOHBI. *MexaHu3m

JUCCOLMALMY BEIIECTB C PAa3MUYHBIMH BHJAMU XMMHYECKON
cBasu. [lousatre ocrenenu auccounaruu.* CuibHbIE U ciiadble
3JIEKTPOJIUTHIL.

Peakiiun nOHHOTO OOMeHa. YCIOBHS HMPOTEKAHMS PEaKIHid
MOHHOTO OOMeHa 110 KoHIa. [oyHbIe U COKpaIEHHbIE HOHHBIC

ypaBHEHHUs peakuuil. XHMHYECKMe CBOIcTBa  KHUCIOT,

OCHOBaHWI W Cojell B CBeTe MPEACTaBICHUHA 00

PackpbIBaTb CMbIC/ U3y4aeMbIX NOHATHUH, a TAKXKe CMbIC/JI TEOPUU 3JEKTPOJUTHYECKON
JUCCOLMALMU C OTIOPOM Ha CXEMB.

O6BSACHATb NPUUUHBI 3JIEKTPONPOBOJ-

HOCTH BOJJHBIX PACTBOPOB C IOMOIIIbIO IIeJjarora.
CocTaB/AATh YpaBHEHUs JUCCOLMALMU KUCJIOT, llesIouel U coJiel, OJIHbIe U COKpallléHHbIe
HMOHHbIe ypaBHEHUSI XUMUYECKUX peaKLUil HOHHOTO 06MeHa.

[l1aHKMpPOBATh U OCYILECTBJISTh Ha MPAKTHUKE XUMUYECKHE IKCIIEPUMEHTBI, IPOBOAUTH
HabJII0ieHUs, AeJ1aTh BbIBO/bI 110 Pe3yJibTaTaM 3KCIIepUMEHTA MocJie NpeJBapUTelbHON
paboThL

CiezioBaTh lpaBUJIaM 6e30MacHOM paboThbl B 1a60PaTOPUHU IPH UCIOJIb30BAHUN XMMHUY€ECKOHN
nocyZbl U 060pyA0BaHUs 10/, KOHTPOJIEM Nearora.
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INEKTPOIUTUIECKOH Juccoranuy. KadecTBeHHBIE peakinu
Ha KaTHOHBI ¥ aHWOHBI: HOHBI XJIOPWA-, OpOMHI-, HOIVI-,
cynedar-, docdar-
THIPOKCHI-UOHBI, KaTHOHBI aMMOHMS, MarHus, KaibIus,

KapOOHAT-,  CHJIHMKAT-, AHHOHBI,

amoMuHus, xenesa (2+) wm  (3+), memm (2+), UUHKa,
HPHUCYTCTBYIOLIKE B BOJHBIX PAaCTBOPaX.

JleMoHCTpanumu

JJIeKTpUYecKasi IPOBOAUMOCTb PACTBOPOB BELECTB;
JIBIDKEHUE HOHOB B 3JIEKTPUYECKOM II0JIE.

OnbITHI, WITIOCTPUPYIOLME NPU3HAKH IPOTEKAHUS
peakL Ui HOHHOTO 06MeHa.

JlaGopaTopHble U NPaKTUYeCKHe

pa6oThbl

JlabopaTOpPHBIH OMBIT:

Peakjuy HOHHOT'0 06MeHa B pacTBOpax 3JIeKTPOJIUTOB:
cysabdata meau(Il) u ménoun, kap6oHaTa HATPUS U
COJITHOHM KUCJIOTBI, peaKius HeUTpalu3aluu Mexay
I'MIPOKCHU/IOM KaJIUsl U COJITHOH KHUC/IOTOM.
Borunciiennsa

— 110 YpaBHEHHUSIM XUMUYECKUX peaKLUi

[IpoM3BOAUTb BBIYUCIEHHS 10 XMMUYECKUM YPaBHEHUSIM.

BricTpauBaTh pa3BEépHyThIE NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOY Ha HUHPOPMALUIO U3
y4eOHHUKA U CIIPAaBOYHBIX MaTEpPUAJIOB, TPAMOTHO UCN0JIb30BaTh U3yYEHHbIN MOHITUHHbBIN
anmapaT Kypca XMMUU [10CJIe NPe/iBapUTENbHOTO CTPYKTYPUPOBAHUS MaTepyaJa.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpOLiecce HCCleJ0BaTeIbCKON
JlesITe/IbHOCTH HayYHO-IOMYJIIPHYO JIMTePATYPy XUMHUYECKOI0 COJlep>KaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa nocjie KOHCY/IbTalUH C eJaroroM

Tema 9. OCHOBHbIE KJIaCChl
HeopraHn4yecKux
coelUHEHU

(114)

Knaccudukanusa HeopraHU4ecKUX CoeAMHEHUH.

Oxkcufibl: cocTas, kaaccudukanus (*OCHOBHbIE,
KHUCJIOTHBbIe, aMPOTePHBIE, Hecosleobpasyoliye Ha
npuMepe oKcuAa yriaepoja |l u okenga asora 11*),
HOMeHKJaTypa *[losyyeHne™ U xuMHUYecKue CBONCTBA
OKCH/I0B (B3aMMO/IeHCTBHE C BOJOH, KUCIOTAMH,
11eJ104aMH).

OcHOBaHHUA: COCTaB, KJIaccupuKanus (1e094 U
HepacTBOpPHMbIe OCHOBaHHs), HOMEHKJ/IATypa, u3ndecKre
Y XUMUYeCKHe CBOMCTBA (B3aUMO/IENCTBHE C OKCUAAMU
HeMeTaJlJIOB, KUCJIOTaMH, COJISIMU), *CITOCOOBI ITOJIy4YyeH s ™
KucnoTsl: cocTas, kJaccupukanusi, HOMEHKJIATypa,
dusnveckre U XUMHYECKHE CBOMCTBA (B3aUMO/IeICTBUE C
MeTaJlyIaMH, OCHOBHBIMH OKCH/IJAMH, OCHOBAaHUSAMH,
COJISIMHM Ha IPUMeEPE COJITHON U CEPHOH KHUCJIOT),
*croco6bl MoJIydeHus.* PsiJl akTHBHOCTH MeTaJlJIOB.

Couu (cpeZiHME): HOMEHKJIATYPa, CIOCO6BI MOJTyYeH s,
B3aMMO/IeHCTBHE COJIEH C MeTa/lJIaMH, KUCJIOTaMH,
I[eJI09aMH U COJISIMHU.

['eHeTHYecKas CBA3b MeX/Y KJIACCAMU HEOPraHUYeCKUX
coefnHeHUl. ['eHeTH4Yeckue psaapbl [loHATHe 06
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OmnpeeneHne OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCIMHEHUH 110 MIabI0Hy.

CocraBiieHHE CXeM CTPOEHHsI OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUM Ha OCHOBE
OIpeIeNICHHUS.

Cocrasienre GopMya OCHOBHBIX KJIACCOB HEOPIraHMYECKUX COSANHEHUH M Ha3bIBaHUE UX I10
MEXXlyHapOJIHOU M TPUBUAIBHON HOMEHKIIATYpe C HCIIOJIb30BAaHUEM ONPECICHHS 1 TaOIHIbI
PacTBOPUMOCTH.

KrnaccuduimpoBanue n3yqaeMbIX BEIIECTB MO COCTABY U CB0LCHEAM C ONIOPOH Ha OTIPEAeNeHNs,
CXEeMBI ¥ TaOJIHITy PaCTBOPUMOCTH.

CocraBienne TaOIUIbI TEHETHIECKUX PSIJOB U CXeMbI «[ eHeTHueckast B3aMMOCBSA3b OCHOBHBIX
KIIACCOB HEOPTaHWIECKHUX COSIMHEHMIN» O] PyKOBOACTBOM IEIarora.

[Iporuo3upoBaHue CBOWCTB BELIECTB HA OCHOBE OOIINX XUMHUUYECKUX CBOMCTB M3YUEHHBIX KJIACCOB,
IpYII BEUIECTB, K KOTOPhIM OHU OTHOCATCS C UCIOJIb30BaHUEM cXeMbl «I eHeTnueckasi B3auMOCBA3b
OCHOBHBIX KJIACCOB HEOPraHUYECKUX COEAMHEHUII» N0/l pyKOBOJICTBOM IIe/larora.

CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUH peakuii, WUTIOCTPUPYIOLIUX XMMUYECKUE CBOUCTBA
H3y9IEeHHBIX KJIACCOB U CNOCOObI NONYYeHUs BEIIECTB H3yIEHHBIX KJIaCCOB, TPYIII, a TaKkKe
TIOATBEPKAAIOIINX TeHETHUECKYTIO B3aMOCBSI3b MEX/[y HUMH, C OIIOpOH Ha BepOATBHYIO CXEMY B
Ka4eCTBE 3PUTEILHON OTIOPHI.

CocraBieHre MOJIEKYSIPHBIX YPaBHEHUH PEaknuii 0 CXeMaM ¢ IIPeBAPUTEIEHBIM 00CYKICHUEM
BBIOOPA pearupyroLux BELIIeCTB.

Brrayucnenue no ypaBHEHUAM XUMUYECKUX PEAKIMi KoJMyecTBa, 00bEMa, MacChl BEIIECTBA 110
KOJIMYECTBY, 00BEMY, Macce peareHTOB WIN MPOLYKTOB PEaKIHHU 110 AITOPHUTMY.

[TnanupoBaHue U OCYLIECTBICHHE HA MPAKTHKE XMMHYECKOT0 SKCIIEPUMEHTA U HAOIIOJCHHS 10T




*aM}OoTepHbIX THAPOKCHAAX (Ha MpUMepe IUHKA U
QJIIDMHUHUSA): XMMUYECKHUE CBOMCTBA B3aUMOAENCTBUE C
KHMCJIO0TaMH U 1eJI09aMH, Pa3JIoKeHHe IPYU HarpeBaHUuU.*

[emoHcTpauum

O6pasibl HeOpraHMYeCKUX BeIleCTB Pa3IMYHbIX KJIACCOB.
B3auMozelicTBre pacTBOpa CEpHON KUC/IOThI C OKCUZ,0M
meau(ll).

Peakuus HeHTpanusanuu.

BriTecHeHue 0lHOT0O MeTaslJla [PYTUM U3 pacTBOpa COJIH.

Na6opaTtopHble U npakTMYeckue paboTbl
JlaGopaTOpHbIE ONBITHI:

BzauMopelcTBHEe KMCJIOT C MeTaJlJIaMHU.

[TosyueHue HepacTBOPUMbIX OCHOBAHUH.
B3auMozelicTBHe HepaCTBOPUMBIX OCHOBaHUMU €
KHUCJOTaMH.

Pazsioxxenue ruapokcuzaa megu(ll) mpu HarpeBanum.
[IpakTHyeckas paboTa:

Ne 7. PelneHue akcriepuMeHTaJbHbIX 3a/a4 110 TeMe
«OCHOBHBIE KJIaCCbl HEOPTaHUYECKUX COeJUHEHU».

BbluncneHus
— I10 YPaBHEHUAM XUMHYECKUX peaKum?I

PYKOBOJCTBOM yUYHUTEIS.
DopMyIHpoBaHHE BBIBOJOB 10 pe3yIbTaTaM AKCIIEPUMEHTA C HCIIO0JIb30BAHUEM OIOPHBIX CIIOB.
®opmynrpoBaHUE C HOMOIIBIO MEJ[arora 1 BEIOJIHSHUE MPaBmII Oe30macHoi paboTs! B labopaTopun
TIPY UCTIONb30BaHUH XUMUYECKOH OCYIBI M 000PYIOBAHHS.

Hcnionb30BaHue NpH BBINOIHEHUH YUeOHBIX 3a0aHHUI U B POLIECCE UCCIIEN0BATENbCKOM A TeNbHOCTH
HAaYYHO-IIOMYJIIPHOM JIMTEPATYPbl XUMUUECKOTO COAEP KAHMUS, CTIPABOYHBIE MaTEePHATIbI, PECYPCHI
HntepHeTa, ocymiecTBIeHHE BIOOpa MO PyKOBOJICTBOM HACTaBHHUKA.

BricTpanBanue pa3BEPHYTHIX MUCHMEHHBIX U YCTHBIX OTBETOB C ONOPOil Ha MHGOPMALIUIO U3
y4eOHHKA U CIIPAaBOYHBIX MaTePUaOB, TPAMOTHOE HCIIOJIb30BAaHNE N3YIEHHOTO IIOHATHITHOTO
anmapara Kypca XMMHUH C UCIIOIb30BaHIEM IUIaHA, OTOPHEIX CJIOB, alITOPUTMA.

Pasaen 3. Bew,ectBo U XMMUYECKUE

peakuum, 4y

Tema 10. Xumunueckme peakumu.
OCHOBHble 3aKOHOMEPHOCTU
XMMUYECKUX peaKuuii (4u)

*TloHATHE O CKOPOCTH XMMHYECKOU peakiuu. DakTopsl,
BIIMSIONINE HA CKOPOCTh XUMHUYECKOH peakimu. [loHsaTHE O
TOMOTCHHBIX M TETEPOTeHHBIX peakiuax. [loHatue o006
OOpaTUMBIX W HEOOPATHUMBIX XHUMHYECKHUX PEaKI[HsX.
[MonsatHe o0 XuUMHYeCKOM paBHOBecuu. CwmenieHue
XUMHYECKOTO paBHOBecHs. (DakToOpbl, BIHAONIMEC HA
CKOPOCTh XUMHYECKOM PEaKIMU U MOJOKECHUE XUMHIECCKOTO
paBHOBecus. Kiaccudukanuss XUMHYECKHX PEAKIUd 10
pa3HBIM OCHOBAHUSIM. ™

PackpbIBaTh CMBICI H3Y4aeMBbIX TIOHATHH ¥ IPUMEHATH TH MOHSITHUS PU ONTMCAHUY CBOICTB BEILECTB U
HX IpeBpaIleHuH.
KiraccuduimpoBats XMMHYECKHE PEAKLIUH 110 Pa3IHIHBIM IIPU3HAKAM.

Y cTaHaBNIMBATh 3aBUCHMOCTH CKOPOCTH XHMHYECKOH PEaKIMU OT Pa3INIHbIX (JaKTOPOB IO
PYKOBOJICTBOM YUHTEIISL.

[IpoTHO3MPOBATH BO3MOKHOCTH MPOTEKAHHS XUMUIECKIX IIPEBPAIIECHHH B PA3INYHBIX YCIOBHAX ITOCTE
MpeaBaPUTEILHON pabOTHI.

DrpenensiTh OKUCIUTEND U BoccTaHOBUTENb B OBP.

CocTaBnsATh 3J1EKTPOHHEIN GallaHC peakIyy.

[IpOM3BOUTE BBIYKMCIICHNUS 10 XUMUYECKUM YPaBHEHUSIM 10 aJITOPUTMY.

BricTpanBaTh pa3BEPHYTHIE MICbMEHHBIC M YCTHBIE OTBETHI C OIOPOi Ha HH(POPMALMIO U3 y4eOHHKA U
CIIPaBOYHBIX MAaTEPHAIOB, TPAMOTHO HCIOJIB30BaTh H3YUSHHBIH TOHATHHHBIN anmapaT Kypca XUMUH
MOCJIe TIPeIBAPUTENHLHOTO CTPYKTYPUPOBAHMS MaTepuaa.

Hcronp30BaTh IpH BEIIOJHEHNH YI€OHBIX 3aJaHHH U B IPOIIECCE NCCIEA0BATEIHCKON EITETBHOCTH
HayYHO-TIOMYJSIPHYIO JIUTEPATYPY XUMHIECKOTO COAEPIKAHHS, CIPAaBOYHBIE MaTePHAIIBI, PECYPCHI
MHTepHeTa nocie KOHCYJIbTaliH C earoroM.

PacKpbIBaTh CMBICI N3y4aeMbIX MTOHATHI, @ TAKXKE CMBICI TEOPUH DICKTPOIUTHYESCKON THCCOLMAIINY C

OTIOPOH Ha CXEMBI.
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DOBSACHATD TPUUUHBI AIEKTPOIPOBOIHOCTH BOAHBIX PACTBOPOB C MOMOIIBIO IeJarora.

CocTaBiATh ypaBHEHNS AUCCONUAIINH KHCIIOT, IIEI0YeH U COJICH, ITOTHBIE U COKPAIEHHEIE HOHHBIE
YpaBHEHUS] XMMHYECKUX PEaKIMii HOHHOTO OOMeHa.

[[TaHMPOBATh M OCYHIECTBIATH Ha MPAKTHKE XUMHIECKHE SKCIIEPUMEHTEL, IPOBOANTE HAOTIOCHHYS,
JieNaTh BBIBOABI 110 Pe3yJIbTaTaM SKCIEPUMEHTA I10CNIe NPEABAPUTEIbHOH paGOTEI.

CrenoBats npaBuiaM 6e30macHOi paboTHI B 1aOOPAaTOPUH MIPH UCIIOIB30BAHHH XUMHYECKOI MOCY Bl
000pyI0BaHHs 10J] KOHTPOJIEM IIe/Iarora.

[IpOH3BOAUTH BBIYMCIICHUS 10 XUMHYECKAM YPAaBHCHUSM.

BricTpanBaTh pa3BEPHYTHIE MICEMEHHBIE M YCTHBIE OTBETHI C OIIOPOH Ha HH(POPMAIIO U3 ydeOHNKa U
CIPaBOYHBIX MAaTEPHAIOB, TPAMOTHO MCIOJIB30BaTh N3YUSHHBII MOHSATHHHBIH anmapar Kypca XUMUR
HOCJIe TIPeIBAPUTEIILHOTO CTPYKTYPHUPOBAHMS MaTepHala.

Hcnionp30Bath Ipy BEIITOTHEHUH YIEOHBIX 3a/IaHUH U B TIPOIIECCE HCCIIEJ0BATEIILCKOH IS TEIFHOCTH
Hay4YHO-TIOMYJISIPHYIO JIUTEPATyPy XUMHYECKOTO COJEPIKAHUS, CIPABOYHbBIC MaTEPHAIIBI, PECYPCh
HHTepHeTa 1ocie KOHCYJIbTAIMH C IIearoroM

9 KUIIACC

(2 g4 B HEmeMO, Bcero 68 u)

MpumepHblie Tembl,
pacKpbiBaloLMe AaHHbI pa3gen
nporpammbl,

M KOIMYEeCTBO Yacos, oTBOAMMOe
Ha UX usyyeHue

OCHOBHOE cofiep}KaHue

OCHOBHble BUAbI AeATENbHOCTU
obyuarowmxca

Paspeu 1. BemecTBo ¥ XuMuyeckue peaknuu (104)
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IloBTOpEHUeE M yriy6/1eHue
3HaHUI OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(104)

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.
Krnaccuduxarys 1 HOMEHKIATypa HEOPraHUIECKHUX BEILIECTB
(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

JleMoHCTpanum

1. Mope/iM KpUCTa/IJINYeCKUX PelléTOK HeOpraHu4ecKux
BeLIEeCTB.

2. Kopotkonepuoanas 1 JIHHHOIEPUOAHAS (HOPMBI
Tlepronnueckoii CHCTEMbI XUMUYECKHX AJIEMEHTOB

J. . MenneneeBa

IIpaktuaeckas pabora Ne8 «Peakunu HOHHOTO OOMEHay
IIpaktnaeckas pabora Ne 9 «KauecTBeHHBIE peaKIK Ha HOHBI
B pacTBope".

KontponbHas padota Ne6 «DeKTpOoTUTHIECKAS TUCCOUAIINS

XapakTepU30BaTb XUMHYeCKHe 3JIeMeHThI [IepBbIX TPEX NePHUO0B, Kalus U KaJbLHA 10 UX
nosioxkeHuto B [lepuoguyeckoii cucteme /l. U. MeH/iesieeBa ¢ OOPOY Ha aJITOPUTM.

KnaccuduuupoBaTh 1 HasblBaTh HEOPraHUYecKHe BellleCTBa U3y4eHHbIX KJIACCOB C ONOPOM Ha
cxeMy, TabJIMIy paCTBOPHUMOCTH.

OnuceIBaTh 061Me XMMUYeCKHe CBOWCTBA BEIECTB pa3/IMYHBIX KJIACCOB, O TBEPK/AATh
CBOMCTBa NpUMepaMH MOJIEKYISIPHBIX YpaBHEHUH XUMHUYECKHX PeaKLMi C OTOpoH Ha CXeMy.

OnpenensaTb BUA XUMHUYECKOM CBA3HU U THUI KPUCTAJIMYECKOH pelIéTKH BellleCTBa C OTOPOM Ha
cxXeMy.

[IporHosupoBaTh CBOWCTBA BellleCTB B 3aBUCUMOCTH OT UX CTPOEHHUS NOCJIe Npe/iBApUTETbHOTO
pasbopa.

BricTpauBaTh pasBépHyTble NMCbMEHHbIE U YCTHBIE OTBETHI C ONOPOM Ha
MHbOpMaIHIO U3 yiebHMKa U CTIPAaBOYHbBIX MaTEPHAJIOB, TPAMOTHO UCI0JIb30BAaTh U3Y4eHHbIN
NOHATUHHBIN aNNapaT Kypca XMMHUHU.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoLiecce HCC1ej0BaTeIbCKON
JlesITeJIbHOCTH HAay4YHO-NONYJIIPHYIO JIMTEPATypy XMMHUUECKOT0 COZep>KaHHs, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa noJ pyKOBOACTBOM Nejarora.

PackpbIBaTh CMBICT TEOPHHU MEKTPOIUTHIECKOI aucconuanuy. OOBSICHATS IPUINHBI

3JIEKTPONPOBOIHOCTH BOJHBIX PACTBOPOB;

CocraBiATh ypaBHEHUs JUCCOLUALMY KUCIOT U IEJIOUEH, TIOJIHBIC U COKPALIEHHbIC XMMUYECKHUE

YPaBHEHUSI XUMHIECKHUX PEaKIMii HOHHOTO OOMeHa.

Pa3aen 3. HemeTasibl

U UX cOeAUHeHus (24 4)

Tema 3. O6mas
XapaKTepuCTUKA
XUMHYECKHUX 3/1eMeHTOB VIIA-
rpynmnsl. 'asioresst

(44)

0611as XapaKTepUCTHUKa rajoreHoB. 0c06eHHOCTH
CTPOEeHUsI AaTOMOB 3TUX 3/IEMEHTOB, XapaKTepHbIe JIJIsI HUX
cTeneHu okuciaeHus. CTpoeHre U U3nyecKre CBONCTBA
IPOCTHIX BEIEeCTB — rajoreHoB. XMMUYeCKHe CBOMCTBA Ha
npuMepe xyopa (B3anMoJeHCTBYE C MeTaJUIaMH,
HeMeTaJUIaMH - BOZIOPOZIOM M KHCJIOPOJOM, *1iesioyaMu™).
XnopoBogopoJ. CosisiHasA KMCJI0Ta, XMMUYeCKHe CBOMCTBA,
*noJsiydyeHue*, npruMeHeHue. KayecTBeHHbIe peaKkIiuy Ha
rajJioreHu/i-MoHbI. */leicTBHeE XJI0pa U XJIOPOBOIOPO/ia HA
OpraHu3M 4YesioBeka.* BakHeH1Iue XJ10pUAbI U UX

O6BSACHATD 061[He 3aKOHOMEPHOCTH B U3MEeHEeHUH CBOWCTB HEMETAJIJIOB U UX COeIMHEHUH B
npejiesiax MaJblX IEPUO/IOB U TJIABHBIX MOArpym [lepruoanieckol CHCTEMbI XUMHUYECKUX
3JIEMEHTOB C Y4ETOM CTPOEHUS UX aTOMOB C UCIIOJIb30BAHUEM CXEMBI.

XapakTepu3oBaTh GpU3NYECKHE U XUMHUYECKHe CBOHUCTBA MPOCTHIX BEIeCTB raJlorTeHoB (Ha
MpUMepe XJI0pa) U CJI0KHBIX BeleCTB (XJI0POBO/I0PO/Ia, XJIOPH/Ia HATPHS ), CIIOCOOBI UX
MoJIy4eHUs], TPUMeHEeHe ¥ 3HaYeHHe B IPUPO/JIE U XKU3HU YesIoBeKa Mocjie
CTPYKTYpPUPOBAHHS MaTepHasa.

OnpeieIITh TAJIOTEHU/-MOHBI B PACTBOPE C UCIIOJIb30BaHUEM Ta6JIUIbI "XapaKTepHbIe
peakIuy Ha aHUOHBI".

[I1aHUpPOBATH U OCYIIECTBJIATH HA MPAKTUKE XUMHYECKHE 3KCIIEPUMEHTHI, POBOJUTh
HaG6JII0/IeHYs], /IeJIaTh BbIBO/IbI 110 pe3yJibTaTaM 3KCIIepUMeHTa MocJie TpeBapUTETbHON
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HaXO0X/IeHHE B IPUPO/JIE.

JleMOHCTpanuu

BuzneomaTtepuasbl: rajoreHbl ¥ UX COeJUHEHHUS.
O6pasubl XJI0PUAOB.

JlaGopaTopHble U NpaKTHYeCKUe paGoThl
JlaGopaTOpPHBIH OMNBIT:

Pacno3HaBaHue xJ10pU/1-HOHOB.

paGoThL

CiiefoBaTh MpaBUIaM 6€30MacCHOUN paboThl B 1a60PATOPUU TPH UCI0JIb30BAaHUH XUMHUYECKON
HOCYy/ibl M 060PYy/10BaHHUsI 10/ PYKOBOJICTBOM Ile/larora.

BricTpauBaTh pa3BEépHYThHIE NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha HHPOPMALIHUIO U3
y4yeOGHHUKA U CIIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO HCII0/1b30BaTh U3y4YeHHbIH NOHATHHHBIN
anmapar Kypca XHMHH.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoLiecce HCClej0BaTeIbCKON
JlesITe/IbHOCTH Hay4YHO-OMYJIAPHYIO JIMTePATYPy XUMHUYECKOI0 COJlep>KaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcel UHTepHeTa

Tema 4. O6mas
XapaKTepUCTHKaA
XUMHUYECKHX 3/1eMeHTOB VIA-
rpynnbl. Cepa u eé
coeauHeHus (5 4)

061as XapakTepUCTHUKA 3/1eMeHTOB VIA-rpymnmsl.
Oco6eHHOCTH CTPOEHHSI AaTOMOB 3THUX 3JIEMEHTOB,
XapaKTepHble OJid HUX CTeIeHU OKUCJIEHUA. CTpoel-me u
¢$u3nYecKre CBOMCTBA MPOCTHIX BEIECTB — KUCJI0POJA U
cepsl.

AnnoTponHble MOAUPHUKALMY KUCIOPOAA U CEPBI.
XuMuyeckue cBorcTBa ceprl. CEpoBOJIOPO/, CTPOEHHE,
¢du3nyecKre U XUMUYECKHe CBOMCTBA (KUCJIOTHbIE U
BOCCTaHOBUTE/IbHBIE). OKCH/ABI CEPbI KaK Npe/iCTaBUTEN
KHMCJIOTHBIX OKCHI0B. CepHas KUC/I0Ta, pU3nudecKkue

Y XMMU4YeCcKHe CBOHCTBA (0611Me Kak Npe/iCTaBUTE s
KJIacca KUCJIOT U cieniupuyeckue), npuMeHeHHe.
CepHHuCTasA KUC/IOTA.

*XUMHYecKHe peaKl1y, JeXallle B OCHOBe
IPOMBILIJIEHHOTO C110co6a MoJIy4YeHUs1 CEpHON KUCIOThL*
CoJti cepHOH KUCJIOTBI, Ka4eCTBEHHAs peaKLysl Ha
cysibdaT-uoH.

Haxox/JieHue cepbl ¥ eé coeJUHEHUH B IpUpPO/Je.
*XUMHYecKoe 3arpsi3HEHHEe OKPYKarolel cpefibl
COeIMHEHUAMHU CepPbl (KI/ICJIOTHbIe AO0XIH, 3arpA3HEeHHe
BO3/lyXa U BOJIOEMOB), CITIOCOGHI €T0 MpeJ0TBpalleHus.*

JleMoHCcTpanum

Kosneknuu (BuseomMaTepuasbl): cepa U eé coeJUHEHUS.
O6yrsiMBaHMe caxapa MoJ, JecTBrUeM
KOHLIEHTPUPOBAHHOW CEPHOMN KUCIOTHI.

JlabopaTopHble U IpaKTU4YeCKHe paGoThl
JlabopaToOpHbIE ONbBITHI:

O6HapyxeHUe Cy/ibPaT-UOHOB.

BsaumozeicTBre pa36aBaeHHON CEPHOM KUCIOThI C
IIMHKOM. BeryucieHusA

TI0 YPaBHEHUSAM XMMHUYECKUX PEaKIHii;

OGBSCHATH 06111e 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3J1eMeHTOB VIA-rpynnel 1 ux
coeMiHEeHUH
C y4ETOM CTPOEHHS UX aTOMOB C OIIOPOH Ha cxeMy "Hi3MeHeHUe painyCcoOB B MOArpynmnax’.
XapakTepusoBaTb pU3nYeCKHE
Y XMMU4YeCKHe CBOWCTBA IPOCTOrO BellleCcTBa Cephl U eé coeJUHEHUH (CepoBOIOPO/ia, OKCH/IOB
cepbl, CEPHOM KHUCJIOTBI, CyJIb}ATOB), CHOCOOBI UX MOJIyYeHUs, IPUMEHEHNEe U 3HaYeHHe
B IPUPO/ie U )KU3HHU YesI0BeKa C OOPOH Ha CXeMy U IJIaH.

OnpefiensiTh Ha/IM4YKe CyJ1bdaT-UOHOB B PACTBOPE.

OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBSI3aHHBIX C TepepaboTKOM coeiMHEHUH cephl
nocJie CTpyKTypUpOBaHUsl MaTepHana.

[11aHMpoBaTh U OCYIIECTBAATD Ha IPAKTHKe XMMUYeCKHe 3KCIIePUMEHThI, TIPOBOJUTb
HabJII0/leHus, [1e/1aTh BbIBO/bI 10 pe3yJibTaTaM 3KCIepUMeHTa.

CrnepoBaThb npaBu/iaM 6e300acHON paGoThl B 1aG0OpaTOPUH NPH UCIOJIb30BAHUHY XUMUYECKOH
nocy/ibl 1 060pyA0BaHuUs N0/, pyKOBOACTBOM Iefarora.

[Ipon3BOANTE BBIYMCIEHUS 10 XUMUYECKUM YPAaBHEHHUSIM 10 aJITOPUTMY.

Hcnosib30BaTh NpH BBINOJHEHUHU yUeOHbIX 3alaHUH TEKCThI yue6HUKA, CIpaBOYHbIe
MaTepHasbl ([lepuouiecKyro cCHCTEMY XUMHUYECKUX 3/1eMeHTOB /. Y. MeHieseeBa, TabuLy
PacTBOPHUMOCTH KUCJIOT, OCHOBAaHUM U COJIeH B BOJie, 3JIEKTPOXUMHUYECKUI PAJ HaPSXKEeHU N
MeTaJJIoB).

Hcnonb30BaTh NpU BHINOJIHEHUH yie6-

HBIX 33/laHUH U B NTPoLiecce UCCIe[0BaTEIbCKOH e TeIbHOCTH HAyYHO-OMYJIIPHYIO INTepaTypy

XHUMHYECKOI0 COoJiepKaHusl, CIPaBOYHbIe MaTepHuaJbl, pecypchl UHTepHeTa

HocJie KOHCYJIbTallM1 C elaroroM
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Tema 5. O6mas
XapaKTepUCTHKa
XUMHUYECKHX 3J1eEMEHTOB VA-
rpynibl. A30T, pochop u ux
coeUHEeHUs

(74)

061as XapaKTepUCTHUKA 3JIEMEHTOB VA-rpynmsl.
OCO6EeHHOCTH CTPOEHHUSI aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe /1JIs1 HUX CTENEeHU OKUC/IEHUS.

A30T, pacupocTpaHeHue B IpUpoje, usnvyeckue u
XUMHYeCcKue CBOHUCTBa (B3aUMO/IeiCTBUE C MeTaJ/IJIaMU U
HeMeTaJUIaMH - KUCJI0POJ0M U BoJopozoM). KpyroBoport
asoTa B [IpUpoJe.

AmmMuak, ero ¢pusnyeckre U XUMUYeCKHEe CBOHCTBA
(oxuceHUe, OCHOBHBIE CBOMCTBA BOAHOTO PacTBOpa),
*nosydyeHue* u npuMeHeHue. CoJIM aMMOHUS, UX
dusnyecKkre U XUMHUYeCcKHe CBOHCTBa (pa3J/ioXKeHUe,
B3aMMO/eHCTBHE CO LeJI0YaMH), IPUMeHEHHe.
KauecTBeHHast peakL sl HA UOHbI aMMOHHUSI.

A3oTHas kuC/I0Ta, e€é GpU3uYecKre U XUMHYeCKHe CBOUCTBa
(o61mMe kak npeCcTaBUTEsI KIacca KUCIOT U
cnenuouyeckue). A3oTrUcTas KucaoTa. Mcnosb3oBanue
HUTPATOB U COJIell aMMOHHS B KayeCcTBe MUHepaJIbHbIX
YAOGpEeHUN.

*XUMHUYecKoe 3arpsiI3HeHUE OKpY»Karollel cpesibl
coeJJMHEHUsIMU a30Ta (KUCIOTHBIE AOX/H, 3arpsI3SHEHNE
BO3/lyXa, I0YBbI U BOJLOEMOB).*

docoop, *annorponnsie Mogudukanuu pocpopa*,
dusnveckre U XUMHYECKHE CBOMCTBA (B3aUMO/JeMCTBHE C
MeTaJ/lJIaMH, HEMeTaJ/lJIaMH, *KOHIIeHTPUPOBaHHOH
a30THOH M CepHOM KHCI0TaMM).*

Oxcup pocopopa(V) u pochopHas kuciaora, prusauyeckue u
XMMUYeCKHe CBONCTBA, nosyyeHue. KauecTBeHHas
peakuus Ha GpocaT-HUOHBL

Ucnosb3oBaHue $pochaToB B KAYeCTBE MUHEPAJIbHBIX
yA00peHui. 3arpsi3HeHe MPUPOHbBIX BOJJOEMOB
docoaramu. JleMoHCTpaL MM

Konnekuuu: pocdop u ux coeiuHeHUsl.
B3auMo/elicTBHE KOHLIEHTPUPOBAHHON a30THOH KUCJIOTEI
C MeZiblo.

JlabopaTopHble U IpaKTU4YeCKHe paGoThbl
JlabopaTOpHbIe ONbITbI:

1. B3auMogelicTBHe cosiell aMMOHUS C IIETOYbIO.

2. 0O3HaKOMJIeHHe ¢ 06pa3iaMu a30THBIX U GOCHOPHBIX
YAOGpEeHUH.

[IpakTHyeckas pabora:

Ne 10. [TonyyeHre aMMUaKa, U3yYeHHe ero CBOMCTB.

Buruucaenus

O6BSICHATH 06111e 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3/1eMeHTOB VA-IpyInbl U UX
CoeJMHEHUH C y46TOM CTPOEHHS] UX AaTOMOB.

XapakTepu3oBaTh GpU3UYECKHE U XUMUYECKHEe CBOMCTBA MMPOCTHIX BelllecTB a30Ta U pocdopa u
MX COeIMHEHUH (aMMHaKa, coJied aMMOHUS1, a30THOU KUCJIOThI, HUTPATOB, OKCUAA
docdopa(V) u docdopHo#t kucn0THI, PochaToB), CIOCOGHI UX MOJIYIEHHUsI, TPUMEHEHHE U
3HaueHMe B IPUPOJie U XKU3HHU YesI0BeKa C UCN0/Ib30BAHUEM CXEMBI.

OnpefensiTb HOHBI aMMOHHUA U pocdaT-HOHBI B PACTBOPE C UCN0/Ib30BAHUEM TAGIUIIbI
"XapakTepHble peaK[M1 HAa KATUOHBI U aHUOHBI .

O6BACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBA3aHHBIX C HAX0XKJeHHEM COeIMHEHUH
asoTa u pocdopa B oKpyKaroliei cpese.

[I1aHUpPOBATD U OCYILECTBJIATb HA IPAKTHUKE XMMUYEeCKHE IKCIIEPUMEHTbI, TPOBOJUTD
Ha0J1l0/leHus, leJIaTh BBIBO/IbI 10 pe3yJ/IbTaTaM 3KCIepH-MeHTa.

CrnespoBaThb npaBu/iaM 6e300acHOM paGoThl B 1aG0paTOPUH NPH UCIOJIb30BAHUHY XUMUYECKOH
HOCy/bl U 060pYy0BaHUS.

[Ipou3BOJUTD BBIYMC/IEHHS 10 XUMUYECKUM YPaBHEHHUSM.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HMKa, ClIpaBOYHbIE
MaTepHasbl (TepuoJJUIeCcKyI0 CUCTEMY XUMUYeCKUX 3/1eMeHTOB /|, Y. MeHiesieeBa, TabuLy
pacTBOPHUMOCTH KHCJIOT, OCHOBAHUH U COJIel B BOJie, 3IEKTPOXUMHUYECKUH Pl HAaNpsKeHUH
MeTaJJoB).

HUcnosib30BaTh NpY BHIIOJHEHHH Y4eGHbIX 33JaHUH U B IPOIleCCe UCC/IeI0BATENbCKOM
JlesITe/IbHOCTH Hay4YHO-OMYJISIPHY0 JINTEPATYPY XUMHUYECKOI0 COJIEPXKAHUS, CIPABOYHbIE
MaTepHalbl, pecypcbl UHTepHeTa Nocjie KOHCY/IbTALMH C eJaroroMm
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— [0 YpaBHEHUSAM XMMHUYECKHUX PeaKIui

Tema 6. O611asa XapaKTepuc-
THKa XUMUYEeCKHX 3JIEMEHTOB
IVA-rpynnsl.

Yraepoa v KpeMHMH U UX
coeAHEeHUs

(84)

Yruepop, aanoTpomHble Mogubukanuu (rpadur, aamas),
pacnpocTpaHeHue B IpUpo/ie, GU3UUECKHEe U XUMHYECKHE
cBoiicTBa. Afcop6uus. KpyroBopoT yryiepo/ia B mpupo/e.
OxcuAbl yriaeposa, ux GusnuecKre U XMMUYeCKHe
CBOWCTBA (B3aUMO/JEHCTBUE C META/JIaMH, HEMETA/JIaMH,
*KOHIIEHTPUPOBAHHOM a30THOM U CEPHOU KUcaA0TaMu)*,
UX ZIeWCTBYE Ha )KUBble OPraHU3MbI, *nojyyeHune*

Y IpUMeHeHHUe. *IKosorniecKre NpobJieMbl, CBSI3aHHBIE C
okcuzoM yriepoga(lV); runoresa riio6aabHOro
NOTeNJIeHUs] KIUMaTa; NapHUKOBbIN 3 dekT.*

YroJibHast KUCJI0TA U €€ coJi, UX GU3nvecKre U
XUMHYecKHe CBOUCTBA, no/1yYeHue U NIpUMeHEeHHE.
KauecTBeHHas peakuus Ha KAPGOHAT-UOHBI.
*Hcnosib30BaHKe KapGOHATOB B 6BITY, MEJUL[UHE,
IPOMBILIJIEHHOCTH, CeJIbCKOM X03s1icTBe.*

KpemHuH, ero pusnyeckre U XuMU4ecKre CBoHcTBa (Ha
npuMepe B3aUMO/IeHCTBHUS C MeTa/JIaM{ U HEMeTaJ/lJlaMu),
*1oJly4yeHHe U IPUMeHEeH1e B 3JIeKTPOHUKe.*
*CoeAMHEHMS KpeMHHs B npupoe. O6uue
npezcraBJyieHus 06 okcuze kpeMHus(IV) u kpeMHUeBoH
kucaoTe. CHJIMKATBI, UX UCIOJIb30BaHUE B GBITY,
MeJIMLIMHE, TPOMBILIJIEHHOCTH. Baxk-Helue
CTPOUTEJIbHbIE MAaTePUAJIbl: KEPAMUKA, CTEKJIO, LIEMEHT,
6eToH, kes1e306eToH. [IpobJieMbl 6e30macHOro
UCII0JIb30BaHHUsI CTPOUTEJBHBIX MaTEPHA/IOB B
MOBCEIHEBHOM KU3HU.* JleMOHCTpanuu

Mogesiu KpuCTa/LIN4eCKUX pelIETOK asiMasa, rpaduTa,
MOJIEKYJIBI QyJlIepeHa.

Ancop6uusi pacTBOPEHHBIX BellleCTB aKTUBHPOBAaHHbBIM
yrzaém. [Iporusoras.

BnanMaTepHaan: CUJIMKATHAA NPOMBIIIJIEHHOCTb.
Mogesiu MoJieKyJ1 OpraHUYeCcKUX BeleCTB.
JlaGopaTopHble U NpaKTHYeCKHEe paGoThI
JlabopaTopHbIi onbIT: KayecTBeHHas peaknusa Ha
Kap6oHaT-UoH. [IpakTH4Yeckre pabOThI:

Ne 11. [ToniyyeHue yrieKUcaoro rasa v UsydeHue ero
CBOICTB.

Ne 12. PelneHue akcnepuMeHTaJIbHbIX 3a/ia4 110 TeMe
«HemeTanabi».

BbIyMC/IEHUA 110 YpaBHEHUSAM XUMHUYECKUX peaK Ui
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OGBSICHATH 0611I1e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1eMeHTOB [VA-rpynnel u ux
CoeJMHEHUH C y46TOM CTPOEHHS UX AaTOMOB.

XapakTepu3oBaTb pU3HYECKHE U XUMHUYECKHE CBOWCTBA POCThIX BELIECTB YI/IEpOJa U
KpPEMHHUS U UX COeJUHEHUH (OKCUOB yIJIepo/ia, yTOJbHOM KUCI0ThI, KApOOHATOB, OKCUAA
KpPEMHHUS1, KDEMHUEBOU KHUCJIOThI, CHIIMKATOB), CIOCOGKI UX MOJIY4YeHUSs], IPUMEHEHUE
Y 3Ha4YeHUe B IPUPOJe U XKU3HU YesI0BeKa.

OnpefesiTh KAPOOHAT- U CUJIUKAT-

HOHBI B PacTBOpE.

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBI3aHHBIX C HAX0XK/EHUEM YIJIEKHUC/IOTO ra3a
B OKpY’Kalollel cpejie.

[ly1aHUpPOBATh U OCYLIECTB/IATh Ha MPAKTHKE XMMHUYECKHe SKCIIepUMEHTHI,

[IpoBOAUTE HAGJIIO/IEHUS, [leIaTh BBIBO/bI 10 pe3y/IbTaTaM 3KCIIepUMEHTa 10CJIe
npeJBapUTeJbHON paGoThl.

CrnepoBaTh npaBu/iaM 6e300acHOM paGoThl B IaG0paTOPUH NPH UCIOJIb30BAHUY XUMUYECKOH
HOCy/Abl U 060pYy0BaHUS.

Hcnosb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4eOHHKA, CTIPAaBOYHbIe
MaTepHasbl ([lepuouyeckyro cHCTEMY XUMUYECKUX 3/1eMeHTOB /. Y. MeHiesieeBa, TabuLy
pacTBOPHUMOCTH KHCJIOT, OCHOBAHUH U COJIel B BOJie, 3IEKTPOXUMUYECKUH Pl HAaNPs>KeHUH
MEeTaJVIOB) M0CJIe KOHCYJ/IbTALUU C IIeJaroroM.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B IPOLieCCe UCCIe[0BaTeIbCKOM
JlesITe/IbHOCTH HayYHO-IOMYJIIPHYIO JIMTePATYPy XUMHUYECKOI0 COJIepP>KaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa




Pa3ge 2. MeTa/libl U MX coeguHeHu (20 4)

Tema 7. O61ue CBOMCTBa
MeTaJl/IOB
(44)

O6111as1 XapaKTePUCTHKA XUMUYECKUX 3/IEMEHTOB —
METaJIJIOB HA OCHOBAaHHUH HX M0JIOKEHUS B
[leprouecKoil cUCTEME XUMUYECKHX 3J1EMEHTOB

JI. . MeHpenneeBa u ctpoeHusi aToMoB. CTpoeHUe
MeTaJIJIoB. MeTasl/iMuecKasi CBSI3b U MeTa/uInyecKasi
KpHUCTa/UIMYeCcKas pelIéTKa. JJIEKTPOXUMHUYECKUH psif,
HanpsKeHUH MeTasioB. Pu3nyecKre U XUMUYECKHE
CBOWCTBA MeTa/lJI0B (B3aUMO/leeCTBHE C KUCIOPO/OM,
BOZIOH, KMcI0TaMu). *O611IKe C1oco6bl OMTyYeHUsT
MeTaJ10B.*

*TIoHATHE 0 KOPPO3UH METAJIJIOB U OCHOBHBIE CITOCOGBI
3alUThI OT KOppo3uH. CrsiaBbl (CTasb, YYTYH,
JIOpaJIIOMUHUH, 6pOH3a), UX IPUMeHeHH e B GbITY U
IPOMBILIJIEHHOCTH.*

JleMOHCTpanumu

O3HaKoMJIeHHE C 06pa3laMi META/JIOB U CIIJIABOB, UX
$U3NYEeCKUMU CBOMCTBAMU.

Mopenu KpUCTaJIMYeCKUX pelIETOK MeTaslJoB.
BusieomaTepuasibl: KOppO3Usl METAJLIOB.

JlabopaTopHble U IpaKTHYeCKHE PaGoThI
JlaGopaTopHbI€ OMbBITHI:

O3HakoMJIeHHe ¢ 06pa3laMH CIJIaBOB MeTaJLJIOB.
3aBHCHMOCTb CKOPOCTH PeaKIMU MeTaslla C KUCJIOTOH OT
NPUPO/bI METAJLIA.

BbruyucieHus
110 ypaBHEHUSIM XMMHUYECKUX peaKLUil.

PacKpbIBaTh CMbIC/ U3yYaeMbIX IOHATHH U IPUMEHSATb 3TH MOHATHUS IPU ONMCAHUH CBOHCTB
BeIlleCTB U UX NpeBpalieHUH.

OG6BSCHATH 061111e 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 3/1eMEHTOB-METAIJIOB U UX
CoeiMHEHUH C y46TOM CTPOEHHS UX AaTOMOB.

XapaKTepHU30BaThb CTPOEHHE METAJIJIOB, 06LIMe GU3UYeCcKHe U XUMUYeCKHe CBOMCTBA METAJJIOB.

XapaKTepHu30BaTh 00LIHE CIOCOGHI OJYYeHHS] METAJLJIOB II0C/IE CTPYKTYPUPOBAHUS
MaTepHasa.

CnepoBaTh nNpaBu/iaM 6e30MacHOM paboThI B 1aG0paTOPUH NP UCIOJIb30BAHUY XUMUYECKOH
HOCyZAbl U 060pY0BaHUS.

[Ipou3BOJUTD BBIYMC/IEHHS 10 XUMUYECKUM YPaBHEHHUSM.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4eOHMKA, CTIPAaBOYHbIEe
MaTepHasbl ([lepuouyeckyro cucTeMy XUMUYECKUX 3/1eMeHTOB /[I. Y. MeHiesieeBa, TabuLy
pacTBOPHUMOCTH KHCJIOT, OCHOBAHUH U COJIel B BOJie, 3IEKTPOXUMHUYECKUH Pl HAaNPsKeHUH
METaJJIOB).

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B IPOLieCCe KCCIel0BaTEIbCKOH
JlesITe/IbHOCTH HayYHO-IOMYJIIPHYIO JIMTePATYPy XUMHUYECKOI'0 COJIepP>KaHus, CIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa 1nocjie npeiBapUTebHON KOHCY/IbTALMH C IeAaroroM

Tema 8. BaxkHelimue
MEeTaJLJIbl U X COEAUHEHUS
(164)

[llenounble MeTannsl. [lonoxeHue B [lepuoaryeckoi
CUCTEMe XUMUUYeCKUX 3jieMeHTOB /[I. U. MeHeneeBa,
cTpoeHUe aToMOB. HaxoxjeHue B Ipupoje.

dusudeckue U XUMUYeCKUe CBOMCTBA (Ha mpuMepe
HaTpus U Kanus). OKcUAbl U THAPOKCU/IbI HATPUS U KaTUsL.
[IpruMeHeHMe 1eJ0YHbIX METAJIJIOB U UX COeJMHEHUH.
[lles1ouHO3eMeEIbHbIE MeTa/lJIbl MAarHUH U KaJbLUH,
cTpoeHue aToMOB. [losioxkeHue B [lepuoguyeckoii cuctemMe
XUMUUYeCKUX 3/ieMeHTOB /I. U. MeHienneeBa. HaxoxeHue B
npupoje. Prusnyeckre U XMUMHUYeCKHE CBONUCTBA.
BaxkHel11Me coeAUHEeHUS KaabLus (OKCUJ, TULPOKCUT,
cosin). *JKECcTKOCTb BObI U CIIOCOGHI €€ yCTpaHeHus1.™

O06BACHATD 06LIMEe 3AKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB 3/1eMEHTOB-METAJIJIOB B IpyInax v
UX COeIUHEHUH C YIETOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTb pU3UUECKHE U XUMUYECKHE CBOWCTBA IPOCTHIX BEL|ECTB METAJIIOB U UX
coelMHEHUH (OKCU/IOB, THAPOKCH/IOB, COJIEH) C OIOPOM Ha CXeMY, CIIOCO6BI UX MOJIYYEHHS],
NprYMeHeHHe U 3HaUYeHUe B TPUPO/IE U XKU3HU YesI0BeEKa.

Pacno3HaBaThb € MOMOLIbI0 KAYeCTBEHHBIX PeaKIMi MOHbI METAJIJIOB (MarHus, a/IlOMUHUS, IUHKA,
JKeJie3a, MeJIM) C UCN0JIb30BaHUEM TabIULbl "XapaKTepHble peaKlMy Ha KATUOHBI'.

[11aHMPOBATD U OCYLIECTBJ/ISAThH HA MPAKTHKE XUMHYECKHE 3KCIEPUMEHTBI, TPOBOUTD
Ha6JII0/IeHUs, [1e/1aTh BbIBO/bI 10 pe3yJIbTaTaM 3KCepUMEeHTa.

CrnenoBaTh npaBusIaM 6e30MacHOM paGoThI B JIaGOPATOPHU NPU UCIIOJIb30BAaHUH XMMUYECKOH
HOCYy/ibI M 060PYL0BaHMSI.

[IpoM3BOANUTD BBIYMCIEHHS 10 XHMUYECKHUM YPaBHEHUSIM.

59




Amomunuil. [losnoxeHue B [leproanyeckoi cucreme
XMMUYeCKUX 3y1eMeHTOB /. U. MeHzesieeBa, CTpoeHHe
atoMa. HaxoxeHue B npupofe. Pusrnyeckue u
XUMUYeCcKHe CBONCTBA. AMPOTepHbIe CBOMCTBA OKCH/IA U
TUAPOKCHJA.

Keneso. [lonoxenue B [lepuoandeckon cuctemMe
XMMHYeCKUX aeMeHTOB /l. . MeHzesieeBa, CTpoeHHe
aroMa. HaxoxgeHue B npupofie. Pusndeckue u
XMMHYecKre cBoicTBa. OKCHBI, THAPOKCU/BI U COTH
ese3a(ll)

u xkese3a(lll): coctas, cBolcTBA U nosyueHue.

JleMOHCTpanumu

B3auMozelicTBHe HaTpHUs C BOJOM.

OkpalMBaHue JIaMeHW HOHAMU HATPHS U KaJlusl.
OkpalMBaHue NJIaMeHM HOHAMU KaJIbIIUSL.
B3aumopeicTBre OKCH/Ia Ka/IbLMS C BOJOH.
BusieoMaTepuasbl: TOpEHUE XKeJie3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHbI€e U IPaKTUYECKHEe PaGOThI
JlaGopaToOpHbIE ONBITHI:

O3HakoMJIeHHe C 06pa3laMH aJIlOMUHUS U ero CIJIaBOB.
AmboTepHbIe cBOKCTBa 'MAPOKCH/IA AJIIOMUHHS.
KadecTBeHHble peaKLMH HA UOHBI XKeJjie3a.

KécTkocTb BOABI U METO/bI €€ yCTpaHEeHHUS.
[IpakTUyeckue paboThl:

Ne 10. PewieHue akcneprMeHTabHbBIX 334 10 TeMe
«MeTasibi».

BbruyuciieHUus
110 ypaBHEHUSIM XUMHUY€ECKUX peaKLHi

BoicTpauBaTh pa3BEépHyThIE NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOY Ha UHPOPMALUIO U3
y4eOHHUKA U CIIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCN0JIb30BaTh U3yYEHHbIN MOHITUHHbBINA
anmapar Kypca XHMHH.

HWcrnosib30BaTh MPU BBINOJHEHUU YYe€OHbBIX 33/JaHUH U B IPOLECCE UCCIE[0BATENbCKON
JlesITe/IbHOCTH Hay4YHO-IOMYJIIPHYO JIMTePATyPy XUMHUYECKOI0 COJlepP>KaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcel UHTepHeTa

Pasgen 3. NepBoHavyanbHble XMMUYECKME MOHATUA 06 opraHMYeckux Bewectsax, 104

Tema 9. NepBoHayvanbHble
XUMUYECKne NnoHATUA 06
OpraHMYecKunx BeLLecTsax

06mue mnpejacTaBieHUss 00 OCOGEHHOCTSAX COCTaBa M
CTpPOeHMUA OpraHHWYeCKUX  COeJMHEHUU yrJjiepoja.
HepBOHa‘-IaJIbeIe MOHATHA 06 OpraHUYeCKHX BelleCTBax
KaK O COeJUHEHMsX yrjepoza (MeTaH, 3TaH, 3THJIEH,
alleTU/IEH, 3TaHOJI, TVIMIEPHUH, YKCycHas KucaoTa). *Ux
cocTaB M XUMHUYecKoe cTpoeHMe. Kiaccudukanus
OpraHU4eCcKux BeH_[ecTB.* [ToHaTe o0 OHOJOTHYECKU
Ba*XHbIX Be€UIECTBaAX: XHpaAX, 6em<ax, yrjieBoaax — MU HUX
posin B XH3HHU 4YeJIOBEKaA. *MaTepI/Iaanoe €JUHCTBO

O6BACHATD IIPUIHUHbI MHOFOOGpaBI/lH BelleCTB, UJIJIIOCTPUPOBATH B3aUMOCBA3b
HeOopraH"u4eCKux COE,ELI/IHEHI/II‘/JI yrjieposia U OpraHU4€eCKHX BelleCTB 104 PyYKOBOACTBOM
ydqureJid.

O6BACHATD yCi10BUA 6€e30MaCHOTO HCI0JIb30BaHMUS BelleCTB U XUMHWYeCKHUX peaKL[PlI‘;l B 6bITy.

XapaKTepI/IBOBaTb PpOJib XMMUHU B pa3JIMIHbIX cd)epax AedATeJIbHOCTHU ﬂ}OAEﬁ, OCHOBHbI€
BelleCTBa U MaTepHaJibl, IPUMeEeHAEeMbIe B )KU3HU COBPEMEHHOTI' 0 YeJIOBEKa.
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OpraHU4eCcKHX U HeOPraHUYeCKUX CoeJUHEHUH.*
[TpupoAHbIE HCTOYHUKHU YTJIEBOAOPO/OB (YroJb,
NPUPOJHBIN ra3, HedpTh), IPOAYKTHI UX IEPEPAGOTKH, UX
pOJIb B GBITY U IPOMBILIIEHHOCTH.

Pazpen 4. O6o0menne Matepuana 1o Kypey «Heoprannaeckast XuMusi» (4 1)

Tema 10. Xumus 1 OKpyxKaroLmas
cpena, 14

HoBble MaTepuasbl U TexHoJI0TMH. BelecTBa u
MaTepHaslbl B IOBCEJHEBHOM )KU3HU YesloBeKa. XUMUS U
310poBbe. besonacHoe ucnoIb30BaHKe BelLECTB

Y XMMHUYECKHUX peaKLUi B GBITY.

OCHOBBI 3K0JIOTMYECKOM IPAMOTHOCTH. XMMHUYeCKoe
3arpsi3HeHHE OKpYyKarollel cpeabl (peeabHO
JIONycTHMasi KoHIleHTpanus Bewects — [1/1K).

PoJib XMMHUH B pellieHUH IKOJIOTHYECKUX TPOobIeM

0600611eHIEe MaTepUaJa 1o
Kypcy «Heopranudeckas
XUMHUA», 34

060611eHNE U CUCTEMATU3ALMS 110 KypCy
«Heopranuyeckas XuMus»

XapakTepHu30BaTh POJIb XMMUH B pa3/IM4HbIX chepax AesATeTbHOCTH JItoJjel, OCHOBHbIE
Bell[eCTBA U MaTepHaJibl, IPUMeHsIeMbIE B )KU3HU COBPEMEHHOT0 YesI0BeKa.

. O6BACHATB yC/I0BUS 6€30M1aCHOTO UCII0JIb30BAHUS BelLleCTB U XUMUYECKHUX PeaKLUi B ObITY

AHa/nM3MpOBaTh U KPUTHYECKH OLleHUBATh MHYOPMAIUIO O BJAUSHUH POMbILIJIEHHOCTH,
CeJIbCKOro X035 CTBa, TpaHCIIOPTa U AP. HAa COCTOSIHUE OKPY»Kalolleil cpeibl.

YMeTb OKa3bIBaTh NEPBYI0 IOMOLb IPU XUMHUYECKHX 0XKOraX U OTPaBJIEHUSAX.

[IpMHUMATb y4acTHe B 06CYKJeHUHU P06JIeM XMMUYECKOH 1 9KOJI0TMYeCKOH HallpaBJeHHOCTH,
BBbICKa3bIBaTh COGCTBEHHYIO MO3UIUIO 10 Tpo6JIeMe U pe/laraTb BO3MOXKHBIE [Ty TH eé
pellleHHUsC ONIOPOH Ha MTHPOPMALMIO U3 yYeGHUKA U CIpaBOYHble MaTepHaslbl, PeCyPChI
HHTepHeTa

[Ipu paspaboTke pab6oyed HporpaMMbl B TeMAaTHYECKOM IIJIAHUPOBAaHUU JOKHBI OBbITh YYTEHbl BO3MOXXHOCTH HCIOJb30BaHUS 3JIEKTPOHHBIX (LUPPOBBIX)
06pa3oBaTeJbHBIX PECYpPCOB, SIBJISIOLIMXCI y4yeGHO-MEeTOJUYECKHMMU MaTepHasaMy (MyJbTHUMeAUIHbIE IPOrpaMMbl, 3JIEKTPOHHble Y4YeOHMKH M 33JaYHHUKY,
3JIEKTPOHHBIE GUBJINOTEKH, BUPTyasbHbIE 1a60pPaTOPHUU, UTPOBBIE IPOrPaMMBbI, KOJJIEKIMY LUPPOBBIX 06pa30BaTeJbHbBIX PECYPCOB), UCNOJIb3YEMBIMU AJIs1 00YYEHUS U
BOCIIUTAHHUsI DPA3JIMYHBIX TPYNIN I0Jb30BaTeJed, MpeJCTaBJeHHbBIMU B 3JIEKTPOHHOM (LU$POBOM) BHUAE M pealU3yMIIMMU JAUJAaKTUYecKHe Bo3MoxkHocTu HKT,
coZiep’kaHre KOTOPBIX COOTBETCTBYET 3aKOHOAATEIbCTBY 06 06pa30BaHUM.
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