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[TOACHUTEJIBHAA 3AIINCKA

®enepanbHas pabodast mporpaMMa Mo XUMHUHU JJI1 OOYHArOIIMXCS € 3aJIePKKOU
ncuxuueckoro pazButus (nanee — 3I1P) Ha ypoBHE OCHOBHOrO OOIIEro 0Opa3zoBaHUS
MOArOTOBIIEHa Ha OcHOBe denepalibHOrO TroCyIapCTBEHHOTO 00pa30BaTENbHOTO
cTaHjapta ocHOBHOro ob6Omiero obpaszoBanus ([Ipumka3 Munnpocsemienuss Poccuu ot
31.05.2021 . Ne 287) (manee — DPI'OC OO0OO), denepanbHON aganTUPOBAHHON
00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIIero oOpa3oBaHus ISl 0OyUJarOIIUXCs C
OTpaHUYCHHBIMU BO3MOKHOCTAMHU 310poBbs ([Ipuka3z Munnpocsemenus Poccuu ot 24
HOsi0pst 2022 1. Ne 1025), denepanbHoii paboueld MporpaMMbl OCHOBHOTO OOIIIETO
oOpazoBanus 1o ydyeOHOMy mpenMery «Xumusi», DenepanbHON MPOTPaMMBbI
BOCIIUTAHMS, C YYETOM paClpeAesIeHHbIX MO KjaccaM IpOBEPSIEMbIX TPEOOBAHHUM K
pe3yibTatam ocBoeHusa denepanbHOM aganTUPOBAHHON 00pa30BATENBHOM MPOrpPAMMBI
OCHOBHOI'O 00111ero 00pa3oBaHMs [Ji1 OOYyYalOlIUXCS C 3aJePKKOM MCHUXUYECKOTO
pa3BUTHSI W  DIIEMEHTOB  COJAEpXaHUS, NPEICTABIECHHbIX B  YHUBEpPCAIbHOM
konudukarope no xumuu, KoHmeniuu npenoaaBaHus yu4eoHoro npeamera «XuMush» B
oOpazoBaTesibHbIX opraHuzamnusix PO, peanus3yronmx oCHOBHbIE 001Ie00pa30BaTEIbHBIC
MPOTPaAMMBI.

[Iporpamma 1o xumuu pa3zpadboTaHa C LEJIbI0 OKa3aHHUSI METOJUYECKON MOMOIIH
YUMTEII0 B CO3IaHUH padoyeil mporpaMmMbl IO Y4EOHOMY MPEIMETY.

VYyeOuni  mpeamer  «XUMHUS» ~ BXOIUT B NPEIMETHYIO  00JacTh
«EcTecTBeHHOHAay4YHBIE TPEAMETHY. B cHucTeMe eCTeCTBEHHOHAYyYHOTO O0pa30BaHUS
XUMUS KaK y4eOHBIM TIPeIMET 3aHUMAET BaXKHOE MECTO B MO3HAHUM 3aKOHOB MIPUPOJIBI,
(GbopMHUpPOBaHUM HAy4YHOW KapTUHBI MHUpPA, CO3JaHUM OCHOBBI XMUMHUYECKUX 3HAHUH,
HEOOXOJAMMBIX JJI TOBCEIHEBHOW >KWU3HH, HABBIKOB 3JJ0POBOTO M 0OE€30MacHOTO JJis
YeJlioBeKa M OKpYXalollled ero cpeasl olOpa3a JKM3HH, a TakKe B BOCIUTAaHUU
DKOJIOTUYECKOMN KYJIbTYPBHI.

VYcenemHocTh M3y4eHUs XUMHUHU CBsI3aHA C OBJIQJCHUEM XUMHUYECKUM SI3BIKOM,
coONMO/IeHneM TMpaBwil  0e30macHOd pabOThl MpPU  BBHIMOJIHEHUH XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYHMCIICHHBIX CBSI3€M XUMUU C IPYTUMU MpeAMETaMU
HIKOJIBHOTO Kypca.

[Iporpamma BkJItOYaEeT B c€0s1 OCHOBBI HEOPTAHUYECKOW U OPTraHMYECKOU XHUMUH.
['maBHOM Maeel mporpamMMBbl SBIISIETCS CO3aHUE 0A30BOr0 KOMIUIEKCA OIOPHBIX 3HAHUM
M0 XMMHHU, BBIPAKEHHBIX B (POpME, COOTBETCTBYIOIIEH BO3PACTy OOYYAIOIIUXCS M HUX
0COOBIM 00pa30BaTEIHHBIM MMOTPEOHOCTSIM.

B conepxaHun TaHHOTO Kypca IMPeACTaBIECHbl OCHOBOMOJIATaIINE XUMUYECKHE
TEOPETHUYECKUE 3HAaHUS, BKJIIOYAIOIIME HM3YYEHHE COCTaBa M CTPOCHHMS BEILECTB,
3aBUCHUMOCTH KX CBOWCTB OT CTPOEHHS, IPOTHO3UPOBAHHWE CBOMCTB BEILIECTB,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALECHUM U IIyTE€W YIIPABICHUS UMU
B LIETISIX MOJYYEHHUS BEIIECTB U MATEPUAJIOB.



TeopeTnyeckyo OCHOBY M3Y4YEHUSI HEOPTAaHUYECKON XUMHUU COCTABIISIET aTOMHO-
MOJIEKYJIsIpHOE ydeHue, l[lepumoamuecknit 3akoH J[.M. MeHneneeBa C KpaTKuMH
CBEJICHUSMH O CTPOCHUM aToMa, BUJAX XUMHUYECKON CBSI3U, 3aKOHOMEPHOCTSAX
MPOTEKAHUS XUMUYECKUX PEaKITUil.

B usydyenun kypca 3HaUUTENbHAS POJIb OTBOJUTCS XUMHUYECKOMY SKCIIEPUMEHTY:
MPOBEACHUIO TPAKTUYECKUX U JIA0OpaTOpHBIX pPabOT, OMHUCAHHUIO PE3yJIbTaTOB
YYEHUYECKOT0 SKCIEPUMEHTa, COOJIIOJICHUI0 HOPM M TpaBuil 0e30macHoi padoThl B
XUMUYECKOH JTabopaTopuu.

Peanuzanust JaHHOM MPOTrpaMMbl B Mpoliecce 00ydeHUs MO3BOJIUT 00yJarOIUMCS
¢ 3IIP ycBOWTh KIIFOUEBBIC XUMHUYECKHE KOMIICTCHIIMM W TIOHSATH POJb W 3HAUYCHUE
XUMUH CPEIA IPYTUX HAYK O IPHPOJIC.

N3yuenne xumuu crnocoOCTByeT (OPMHUPOBAHHIO Yy OOYHAIOIIMXCS HAYYHOTO
MHUPOBO33pPEHHUS, OCBOCHHMIO OOIIEHAYYHBIX METOAOB (HAOJIOIEHHE, W3MEpPEHHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE), OCBOCHHIO MPAKTUYECKOTO MPUMEHEHHUS HAyYHBIX
3HaHWI, OCHOBAaHHOTO HAa MEXIPEIMETHBIX CB3sAX C mnpeametamu «OKpyKaromui
Mup», «®duzukan, «buomorus», «l'eorpadpms», «Marematukay U GHOpMHUPYET
KOMIIETCHIINM, HEOOXOJUMBbIE i1 TMPOAODKEHHs oOpa3oBaHusi B o0OyiacTu
€CTECTBEHHBIX HaYK.

N3yuenne xumum CrnocoOCTByeT pa3BuTUO y oOyvarommuxcs ¢ 3IIP
MIPOCTPAHCTBEHHOTO  BOOOpakeHMs, (YHKIMOHAIBHOW  TPAMOTHOCTH,  YMEHUS
BOCIIPUHUMATh W KPUTHUYCCKH aHAIM3UPOBATh WHGOPMAIHIO, MPEACTABICHHYIO B
pasnTuYHBIX (opMax. 3HAYMMOCTh MPEaMETa IS Pa3BUTHS KHM3HEHHON KOMITCTCHITUH
oOyuaromuxcsi ¢ 3I[IP 3akmroyaercss B YCBOGHMHM OCHOBBI XUMHUYECKUX 3HAHUM,
HEOOXOAMMBIX JJISI TOBCEIHEBHOW XW3HM, HABBIKOB 37I0POBOTO W OE30MacCHOTO IS
YeJIoBeKa U OKpY’KArolIeld ero cpeanl 00pasza >kKU3HH; POpMHUPOBAHUU DKOJIOTUUYECKOM
KYJIbTYPBI.

[Iporpamma oTpaskaeT cojep)kaHue OOydeHUs] TpeaMeTy «XUMHUS» C YUETOM
0co0BIX 00pa3zoBatenbHbIX MoTpedbHocTel obyyvatonuxcs ¢ 3[1P. OBnanenve ydeOHbIM
peAMETOM «XUMUS» TPENCTABIACT OMPENEICHHYI0 TPYAHOCTh ISl OOy4YaroIIMuXCcs C
3I1P. D10 cBsi3aHO ¢ OCOOECHHOCTSMH MBICIIMTEIIBHON NESITEIbHOCTH, TIEPHUONICCKUMHU
KOJIeOaHUSIMU BHUMAaHMS, MAJIBIM 00bEMOM MaMSITH, HEIOCTATOYHOCTHIO 00IIETo 3amnaca
3HAHWH, TMOHWKCHHBIM IT03HABATCIIBHBIM WHTEPECOM W HHU3KHUM YPOBHEM pPEUEBOTO
pa3BUTHSL.

st mpeomoneHusT TPYAHOCTEH B HW3YYEHHUW Y4YeOHOro mpeamMera «XHMUsD)
HeoOXoIMMa ajanTtaius o0beMa U XapakTepa ydeOHOro MaTepuaia K mo3HaBaTelIbHbIM
BO3MOKHOCTSIM JaHHOW KAaTETOpPHH OOYYAIOIIUXCs, YUET WX OCOOCHHOCTEH pa3BUTHS:
WCITOJIb30BAHNE aJTOPUTMOB, BHYTPUIIPEAMETHBIX UM  MEXKIPEIMETHBIX  CBSI3CH,
MTOCTENEHHOE YCI0KHEHUE N3y4aeMoro MaTepuarna.

[Ipy w3ydyeHMM XWUMHUU HEOOXOJUMO OCYIICCTBIATh B3aUMOACHCTBUE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknil Marepuan peKOMEHAYETCS M3y4daTh B IPOLECCE MPAKTUYECKOU
nesTenbHOCTH. BO3MOXKHO BBIJIEJICHUE OTAETBHBIX YPOKOB Ha PEIICHHUE 3a7a4 B CBSI3U
CO CIIOXHOCTBIO aHanm3a Tekcta obOywaromumucs ¢ 3IIP. Opranuueckoe eauHCTBO
MPAKTUYECKOW M MBICIUTEIBHON JIeATeTbHOCTH OOYyYalolUXCsi Ha YpOKax XUMHUU



CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHMIO 0Aa3UCHBIX XMMUYECKUX 3HAHUU U
ymeHuid. Ocoboe BHUMaHHE TPU U3YYCHUU XUMUU YICISIETCS M3YUYEHUIO «CKBO3ZHBIX)
MOHATUHN U (OPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHMS MaTepuara.

Lenu u 3a7aun U3ydeHus yueOHOro nmpeameTa « XUMHUs

OO0mwme 1enu u3ydeHUs Y4yeOHOro rmnpeaMmeTa «XuMHUS» MPEJCTABICHB B
denepanpbHO  paboueid mporpamMmMe OCHOBHOro ooOmiero ooOpa3oBanus. OHH
aKTyaJIM3UPOBAHbl C YYE€TOM HOBBIX MPHUOPUTETOB B CHCTEME OCHOBHOTO OOIIETO
o0pa3oBaHMsl, HANPABICHHOCTH OOYYEHUS Ha Pa3BUTHE M CAMOPA3BUTHE JUYHOCTH,
(dbopmupoBaHUe €€ MHTEIJIEKTa W oOuied KylnbTypbl. OOydeHUE YMEHHIO YUYUThCA U
MPOJIOJKATh CBOE 0Opa30BaHUE CAaMOCTOSATEIBLHO B HACTOSIIEE BPEMs SIBISETCS OAHOU
13 BXHEUINUX QYHKIUNA YUYEOHBIX MTPEMETOB, B TOM YUCIIE U « XUMUM.

Hns obywatromuxcst ¢ 3IIP, Ttak e, Kak W 711 HOPMATUBHO Pa3BUBAIOIIMXCA
CBEPCTHUKOB, OCBaMBAIOIINUX OCHOBHYIO 00pa3zoBaTebHYIO nporpammy,
JTOMHUHHUPYIOIEe 3HaUE€HNE TPUOOPETAIOT TAKHUE 11T, KaK:

dbopMHpOBaHWE  UHTEJUIEKTYaJbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPUHSITHIO PEIICHHUH, CHOCOOHOM aAanTUpOBATHCS
K OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HH,

HaIPaBJICHHOCTh OOY4YEHHS Ha CHCTEeMAaTHUYecKoe NPHOOIICHHE YYalluxcs K
CaMOCTOSATENbHOW M03HABATEILHOMN JIESITENbHOCTH, HAyYHBIM M TPAKTUYECKUM METO/IaM
MO3HaHUs, HOPMUPYIOITUM MOTHUBAIIUIO U PA3BUTHE CIIOCOOHOCTEHN K XUMUH;

o0OecrieyeHue YCJIOBUHM, CIOCOOCTBYIOIIMX MPUOOPETEHHIO O0YyYarOIMMUCH
OTbITa PA3HOOOPA3HOMN AESATEILHOCTH, TO3HAHUS U CAMOIIO3HAHUS, KITIOUEBBIX HABBIKOB
(KITF0OUEBBIX KOMIETEHIIN ), UMEIOIIUX YHUBEPCAIHHOE 3HAUEHUE JJI PA3IMUYHBIX BUIOB
NEeSATENbHOCTH;

dhopmMupoBaHrue yMEHUN OOBSICHATH U OIEHUBATh SIBJICHUS OKPY>KAIOIIEro MHUpa
Ha OCHOBAHWM 3HAHUU U OMBITA, IOJYYEHHBIX MTPU U3YUYEHUH XUMHUH;

dbopmupoBaHUE y OOYYAIOMIMXCS TYMaHUCTHYECKUX OTHOIIECHUW, MOHUMAaHUSA
IIEHHOCTH XWMHUYECKUX 3HAHWM IS BBIPAOOTKM SKOJOTHYECKH I1eJIeCO00pa3Horo
MOBEJICHUS B OBITY M TPYJAOBOM JIESITEILHOCTU B IEJISIX COXPAHEHHSI CBOETO 3/I0POBbS U
OKpY>KaroIeH MPUPOIHOMN CPEbI;

pa3BUTHE MOTHBAIMM K OOY4YEHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO W
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOILEUYEIOBEUECKUX LEHHOCTEN, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JaJIbHEHIIIEr0 00yUeHUSI.

Kypc HampaBiieH Ha penieHue cleIyonmx 3a1a4, 00ecneurnBatonMX pealn3alnto
JUYHOCTHO-OPUEHTUPOBAHHOTO U JAESATEILHOCTHOIO IMOJXO0J0B K OOYYEHUIO XUMHUU
obOyuatomuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHuUsA:

dbopMUpOBaHHE TMEPBOHAYAIBHBIX CUCTEMATHU3UPOBAHHBIX MPEJICTABICHUN O
BEIIIECTBAX, UX MPEBPAICHUSIX U TPAKTUUECKOM MPUMEHEHUH; OBJIaICHUE TTOHATUIHHBIM
anmnapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

OCO3HaHUE OOBEKTMBHON 3HAUMMOCTH OCHOB XMMHUYECKOM HAyKH Kak o0yacTu
COBPEMEHHOTO €CTECTBO3HAHUS, XHUMHYECKHX NPEBpPALICHU HEOPraHUYeCKUX M
OPraHUYECKHUX BELIECTB KaK OCHOBBI MHOTHX SIBJICHHUM XWBOW U HEXUBOW IPUPOIBL;
yIIyOlieHHue MPEACTABICHU 0 MaTeprUaibHOM €IMHCTBE MUPA;



OBJIaJICHNE OCHOBAMU XUMHYECKOW IPAMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBAThH
U OOBEKTUBHO OIICHMBATH XU3HEHHBIC CUTYyaIlMH, CBSI3aHHBIE C XUMHUEH, HaBbIKAMU
0e30macHOro OOpallleHHs C BEIIeCTBAMH, HCIOJIb3YEMBIMH B TIOBCEIHEBHOW >KU3HU;
YMEHUEM aHaJu3UpOBaTh M IUTAHUPOBATH JKOJOTUYECKH O€30MacHOE IOBEJICHUE B
LEJISIX COXPAHEHHUS 3J0OPOBbS U OKPYKAIOIIEH CPebL;

dbopMHpOBaHUE YMEHUM yCTaHABIMBATh CBSI3U MEXIYy peaibHO HaOII0IaeMbIMU
XUMUYECKUMH SIBICHUSIMUA M TIPOLIECCAMU, TTPOUCXOASIIUMHA B MUKPOMUPE, OOBSICHSTH
MPUYUHBI MHOTOOOpa3usl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHUS, a
TaKXe 3aBUCUMOCTh TPUMEHEHHUS BEIIECTB OT UX CBOWCTB,;

MPUOOPETEHUE OMbITa MCIOIL30BAHUS PA3IUYHBIX METOJOB M3YyUYEHHS BEIIECTB,
HaOMIOICHUST 3a MX MPEBpalICHUSMH TP MPOBEACHUM HECIOXKHBIX XUMUYECKUX
AKCIIEPUMEHTOB C MCMOJIb30BaHUEM JaOOPATOPHOrO 000PYAOBAHUS U TPUOOPOB;

dbopmMupoBaHuEe TPEACTABICHUN O 3HAYEHUU XUMUUYECKOM HAyKU U PEUICHUU
COBPEMEHHBIX HKOJIOTUYECKHUX MPOOJIEM, B TOM YHCIIE B MPEIOTBPAIIEHUN TEXHOTEHHBIX
Y DKOJIOTUYECKHUX KaTtacTpod.

OcobGennocTu 0TOOpPA U aJaNITAIME Y4eOHOT0 MaTepuaJia o XuMNH

OOyuenue yyeOHOMY mpeaMery «XuMHUsS» HEO00XOIUMO CTPOUTH Ha CO3/IaHUU
ONTUMAJIbHBIX YCJIOBUM JJIsI YCBOCHHS MPOTPAMMHOTO MaTepuaia OO0ydYarolmUMHUCS C
311P. Bonpioe BHUMaHHWE AOMHKHO OBITH YIEIEHO OTOOpYy y4eOHOro marepualia B
COOTBETCTBHUM C MPUHIMIIOM JOCTYMHOCTH MPU COXPAaHEHUHU 00I1ero 6a30BOro ypoBHs.
OH [OJKEH MO ColepkKaHUI0 U 00beMy OBbITh aJaNTUPOBAHHBIM sl 00yYarouuxcs ¢
3IIP B COOTBETCTBUM € UX OCOOBIMH OOpa3zoBaTeIbHBIMU MOTpeOHOCTAMU. CrenyeT
o0JieryuTh OBJNaJieHHe MaTtepuaioMm oOyvatromumucs ¢ 3IIP mocpeactBom ero
JETaTBLHOTO OOBSCHEHUSI ¢ CUCTEMATUYECKUM MMOBTOPOM, MHOTOKPATHON TPEHUPOBKOM
B MPUMEHEHUN 3HAHUW C MCIOJIb30BAHHUEM MPUEMOB aJTOPUTMH3ALMUKU U BU3YaTbHBIX
orop, 00y4eHus CTPYKTYpUPOBAHUIO MaTepUaa.

Bbonbioe 3HaueHWe A MOJTHOIIEHHOTO YCBOGHHS Y4YeOHOro maTepualia UMEeT
OTOpa Ha MEXIMPEIMETHBIE CBSI3U BOIPOCOB, M3YYaEMbIX B JTAHHOM KypCE, C TAKUMH
yueOHbpiMU TipenMeTramMu  Kak «['eorpadus», «®Pusukay, «buonorus». Ilo3Bomsis
paccMaTpuBaTh OJMH M TOT XK€ YYEOHBIH MaTepuaq C pa3HbIX TOYEK 3PEHHUS,
MEXIIPEAMETHBIE CBSI3M CITIOCOOCTBYIOT €r0 JIy4dIlIeMy OCMBICICHHIO, 00Jiee MPOYHOMY
3aKpEIJICHUIO TTOJIYYEHHBIX 3HaHUI U MPAKTUYECKUX YMEHUH.

[Ipy MoAroTOBKE K YypOKaM YUHUTENb JIODKEH MPeaycMOTpeTh (GOpPMUPOBAHUE Y
o0yyJaromuxcsi YMEHUN aHaJIU3UpOBaTh, CPAaBHUBATH, 0000IIaTh U3ydYaeMblil MaTepual,
MJIAaHUPOBATH MPEACTOSALIYI0 padoTy, OCYILIECTBISATH CaMOKOHTposib. Heobxomaumo
MOCTOSIHHO CJIEAUTh 3a TMPaBWIBHOCTHIO peueBOro o(opMIIeHHs] BBICKa3bIBAHUM
obOyuatomuxcs ¢ 311P.

B cBs3u ¢ 0COOEHHOCTSAMM TOBEJEHUSI U AesTeNbHOCTH, oOydaroniuxcsi ¢ 3I1P
(pacTOpPMOXKEHHOCTh, HEOPTraHU30BAHHOCTh) HEOOXOAUM CTPOXKAUIIUM KOHTPOJIb
COOJIFOICHUS TIPABUJI TEXHUKHU O0€30MaCHOCTU MPU MPOBEACHUHN J1a0OpaTOPHBIX padoT B
XUMHUYECKOM KaOuHETe.

IIpumepHble BuABbI aeATeabHOCTH oOyuaromuxcsa ¢ 3IIP, o0ycaoBiieHHbIE
0co0bIMH 00pa30BaTeJIbHBIMH NMOTPEOHOCTAMHU M 00ecleYnBaIOLINE OCMbICJIEHHOE
O0CBOEHHE COJIePKAHNM 00pa30BaHus MO NpeaMeTy « XHuMUsH»
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Conepxanue BUIOB JedarenbHOCTH oOyuaromuxcs ¢ 3[IP Ha ypokax xumun
ompesensieTcss uX 0coObIMU 00Opa3oBaTeIbHBIMH MOTpPeOHOCTsAMU. [lomMHMO MIHPOKO
ucnonb3dyembix B @OIT OO0 o6mux 115 Bcex 00ydyaromuxcs BUAOB ACSTEIHHOCTU
CIelyeT YCWUJIUTh BUJBl JCATENBHOCTH, CHEIU(GUUYHBIE JUIsl JIAHHOW KaTeropuu
oOyuaromuxcs, Juisi 00ecreyeHus] OCMBICIIEHHOTO OCBOEHHS COJEpKaHUsI 00pa30oBaHMs
[0 TPEAMETY: YCHUJIEHHE MPEIMETHO-NPAKTUYECKOW IEATEIbHOCTH C aKTUBU3ALUEH
CEHCOPHBIX CHCTEM; YEPEJOBAHUE BUIOB AEATEIbHOCTH, 3aJCHUCTBYIOIINX PA3IUYHBIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaia ¢ OMOpOM Ha alrOpPUTM; «IIOLIArOBOCTH» B
M3YyUYCHHHM MaTrepuasa; UCIOJb30BAHHUE JOMOJHUTEIbHON BU3yaJdbHOM OMOPHI (ILJIAHBHI,
o0pas3libl, CXeMbl, I1A0J0HBI, ONOPHBIE Ta0IUIBI). g pa3BuTus y oOyyaromuxcs ¢ 311P
YMEHHS JieJlaTh BBIBOJBI, (DOPMUPOBAHUS T'PaAMOTHOTO PEUEBOTO BBICKA3bIBAHUS
HEO0OXOJMMO HCIOJB30BaTh OMOpHbIE cioBa M knuiie. Oco0oe BHUMaHHUE CIEAYET
YACIUTh OOYYEHUIO CTPYKTYPUPOBAHHUIO MaTepHualia: COCTaBJICHUE PUCYHOUHBIX U
BEpOAIBbHBIX CXEM, COCTAaBJICHME TaONuWIl, COCTaBJICHHE KiacCU(UKAIUU C
0003HaYE€HHBIMU OCHOBAaHUSAMHM JUTsl KJIaCCU(PUKAIUM U HAMOJIHEHUE MX MPUMEpPaMU U
Ap.

[IpumepHas TemaTuyueckass 1 TEPMUHOJIOTHYECKAs JIeKcuka cooTBeTcTBYyeT DOII
000.

Hnst oOyuaromuxcsi ¢ 3P cymiecTBEeHHBIMH SBISIFOTCS TPUEMBI PabOTHI ¢
JEKCHUYECKUM MarepuajioM 1o mnpeaMmery. [lpoBoaurtcs cneumanbHas paboTa Mo
BBEJICHHUIO B AKTUBHBIA CJIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMHHOJIOTHHU.
N3yyaeMble TepMUHBI BBOJSATCSA Ha MOJIMCEHCOPHOW OCHOBE, 00s3aTelibHAa BU3yaJbHas
MOJ/JIEPKKa, AITOPUTMBI pabOThI C ONPENEIEHUEM, ONTOPHBIE CXEMbI Ui aKTyalu3aluu
TEPMHUHOJIOTUH.

Mecto yuyeOHOro npeamera « XuMHusa» B y4eOHOM IJIaHe

B coorBerctBUM ¢ ®DenepalibHBIM TOCYJapCTBEHHBIM  00pa30oBaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro oOpa3oBaHus y4eOHBIN MpeamMeT «XUMHUsD BXOJUT B
npeaAMETHYI0 001acTh «EcTecTBeHHOHAaydHbBIE TIPEAMETHD M SBISIETCS 00s3aTEIIbHBIM
IUTS1 U3YYEHUS.

VY4eOHbIM TIJIaHOM Ha €€ u3ydeHue OTBeJeHO 136 y4eOHBIX 4acoB — MO 2 4 B
HeJlento B 8 U 9 Kilaccax COOTBETCTBEHHO.

Conepxanue yuyeOHOro mpeameTra «XuMmus», npeactaBieHHoe B DenepanbHoi
paboueit mporpamme, cootBeTcTByeT @DPI'OC OOO, pa3paboraHo ¢ y4yeToM
@enepanbHOl  OCHOBHOM  00pa30BaTEeNIbHOW  MPOTpaMMbl  OCHOBHOIO  OOHIETO
oOpazoBaHusl MO YyuyeOHOMY TipeaAMeTy «XUMHUs», COOTBETCTBYeT {DeaepalibHOM
aJanTHPOBAHHOW OCHOBHOM 00pa3oBaTelIbHOM MporpaMMe OCHOBHOIO  OOIIETro
00pazoBaHus O0YyJaIOIIUXCA C 3aJEPIKKON TICUXUYECKOTO PA3BUTHSI.

COLEP)XAHUE YUYEBHOI'O ITPEAMETA «XUMMWA»

COLEP)KAHUE OBYUEHNA B 8 KITACCE

HepBOHa‘IaJ'H::HBIC XUMHWYCCKHUEC ITOHATHUA

[Ipeamer xumuu. *Posp XuMuM B KU3HM uenoBeka.™ Tenma W BeliecTsa.
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duznueckre CBOMCTBA BEMIECTB. ATpEraTHOE COCTOSIHME BEIIECTB. * XUMHS B CUCTEME
Hayk.* Uwmcteie BemectBa u cMecu. CmocoObl pazgenenus cmeceil. [IpaBuia
06e3omacHOro oOpaiieHus ¢ BelecTBaMHu U JabopaTopHbIM obopynoBanueM. *[loHsTue
0 METOJ[aX IMO3HAHMS B XUMHH. *

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE DJIEMEHTHI. 3HAKU (CHUMBOJIbBI) XMMHYECKUX
anemMeHToB. OTHOCUTENBHAS aTOMHAasi Macca. [IpocTeie U ciioKHbIEe BenecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmysna. BageHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. *3aKoH
MOCTOSIHCTBA coOcCTaBa BemlecTB.® (OTHOCUTENbHAas MOJIEKYJsipHass Mmacca. MaccoBas
J0J11 XUMUYECKOTO AJIEMEHTA B COETUHEHUU.

Ou3MUeCKne W XUMHUYECKUE sBJIEHUsS. XuMuueckas peakuud. [Ipusnaku
XUMHAYECKUX PEAKLMM. YPAaBHEHUS XUMHUYECKUX PEaKIM. 3aKOH COXPAHEHUS MAacCChI
BemecTB. Kiaccudukanums XUMUYECKUX peakuud (COCOUHEHUs, pPa3loKEHUs,
3aMeleHus, 0OMEeHa).

XUMUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOM, C IMpaBUIaMU
paboTel B J1abopaTopuu W MpUEMaMH OOpaleHusi ¢ JIabopaTOPHBIM 000PYIOBAHHUEM;
M3Y4YCHHE W OINHCaHue (PU3NYECKUX CBONCTB OOpAa3IOB HEOPTraHMUYECKUX BEIIECTB;
HaOmoienre ¢puznyeckux (TJIaBIeHUE BOCKA, TASTHUE JIb/Ia, PACTUPAHKE caxapa B CTYIIKE,
KUIIEHHE W KOHJICHCAIIUS BOJIbI) M XMMHYECKHUX (FTOpPEHUE CBEUH, MPOKATMBAHUE METHOU
MIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) SIBIEHUH, HAaOMIOJACHHE W ONHMCAHUE
MPU3HAKOB MPOTEKAHUS XMMHUYECKMX pEeaKlMil (pas3fioKeHUe caxapa, B3auMOJEHUCTBUE
CEpPHOM KHUCJIOTHI C XJOpUAOM Oapus, paszioxkenue ruapokcuaa wmeau (1) npu
HarpeBaHuM, B3aUMOJIEHCTBHUE kele3a ¢ pactBopoM cosit Meau (II));u3yuenue cnoco6oB
pazzienieHus: cMecei (C MoMOIIbI0 MarHuTa, GUILTPOBaHUE, BhIMIAPUBAHUE, TUCTUILISINS,
xpomaTorpadusi), IpoOBEAEHHE OYMCTKA MOBAPEHHON COJIM; HAOIIOJEHUE U ONMHMCAHUE
pE3yIbTATOB MPOBEACHUS OMbITA, WJUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl;
CO3/IaHHME MOJIETIEN MOJIEKYJ (IIapOCTEP>KHEBBIX).

Baxueiime rpeicTaBUTeNIM HEOPraHUYECKUX BEIIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopoa — 3j€MEHT M IPOCTOE
BenlecTBo. HaxoxieHue kucnopoaa B npupoje, Gu3nyeckue 1 XuMHU4YEeCKHe CBOMCTBA.
Peakuuu ropeHusi MpoCcTbIX U CIOXKHBIX BeulecTB. CrocoObl MOMy4YeHUsl KUCIOpOaa B
naboparopun *u npombinuieHHOCTH. * [IpuMmenenue kuciopopa. [lonsitue 06 oxcumax.
Kpyrosoport kuciopoa B mpupoze. *O30H — amioTponHasi Moau(UKaLUs KUCIOPOa.

TernoBoit 3 PexT XuMUYECKON peaklni, TEPMOXUMHUYECKUE YPAaBHEHUS, IK30- U
SHAOTEPMUYECKUE peaKIMK. TOIUIMBO: YroJib U METaH. 3arpsi3HEHUE BO3yXa, YCUIICHUE
MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CJIos.*

Bonopon — aneMeHT u mpocTtoe BemecTBo. HaxoxeHne Bomopona B NMPUPOJE,
(du3nUecKue 1 XMMUYECKUE CBOMCTBA (Ha MpUMeEpe B3aUMOJECHCTBUSA C HEMETANIAMU U
OKCHJAMHU METAaJUIOB), MPUMEHEHHUE, *cnocoObl nonyyeHus.® IloHsTue o Kuciaotrax u
COJISIX.

KomuuectBo BemectBa. Mosib. MomsipHasi macca. 3akoH ABoraapo. MoJisipHbIf
00BEM Ta30B. Pacuetsl mo xumudeckou opmysie. Pacyersr MaccoBO# 107M XUMHUYECKOTO
AJIEMEHTA B COEJMHEHWH, KOJIMYECTBA BEIIECTBA, MOJISIPHON MAacCChl, MOJIIPHOTO 00beMa
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ra3oB. Pacu€Tbl N0 XUMUYECKUM YPABHEHHUSIM.

*®usnyeckue cpoiicTBa BoAbl.* Boma. Ee coctaB, ctpoenue u monekynsl. *Bojaa
Kak pactBoputeib.* PactBopel. *IloHSTHE O HACHIIIEHHBIX M HEHACHIIIEHHBIX
pactBopax. llonsTe pacTBOpHMOCTH BelIeCTB B Boje.* Pacuer maccoBoil monu
BEIIIECTBA B pacTBOpe (MPOIEHTHAs KOHIEHTpalus). MaccoBasi Jojis BEIIeCTBa B
pacTBope. *XMMHUUYECKHE CBOMCTBA BOJBI (PA3NIOKEHHE, PEAKIIMN C HATPUEM, OKCHIOM
Kanblusi, okcugoMm cepbl (IV) peakuum ¢ meramiamu, KUCIOTHBIMA M OCHOBHBIMU
okcusamu). [lonsitue 06 ocHoBaHusIX. Posib pacTBOPOB B MPUPOJIE U B KU3HU YEIOBEKA.
Kpyrosopot Boabl B mpupoze.® 3arps3HeHue NpUpOAHBIX BoA. OXpaHa U OYHMCTKA
MPUPOJIHBIX BOJL.

Baxueiimme  KJacChl ~ HEOPraHUYECKUX  COEAUHECHUM. Knaccuduxanus
HEOpraHW4eckux coeauHeHuil. OKcUabl: cocTaB, Kkiaccuukaius (KUCIOTHBIE,
OCHOBHBIE, *aMdoTepHble, HecosieoOpasyoue - Ha npumepe okcuaa yriaepoaa (I1) u
okcuaa azora (I1)), nomenknarypa.* *[lonmydeHue® u XUMHUECKHE CBOWCTBA OKCHUJIOB
(B3aumojieiicTBUEe C BOAOW, KucioTamu, meinouamu). OcHoBanus. Kiaccudukarms
OCHOBAHMU: WIENOYM U HEPACTBOPUMBbIE OCHOBaHMs. HomeHknaTtypa OCHOBaHUU.
dusznyeckne M XUMHYECKHE CBOMCTBA OCHOBAHUH (B3aMMOJIEHCTBHE C OKCHJIAMH
HEMETAaJUIOB, KHCIIOTaMu, colisiMu). *[lomyueHne ocHOBaHUM. *

Kucnotsl: cocras, kinaccudukaiys, HOMEHKIATypa, PU3NYECKHEe U XUMHUUYECKHE
CBOMCTBa (B3aMMOJICUCTBUE C METaUIaMH, OCHOBHBIMU OKCHJIAMH, OCHOBAHUSIMH,
COJISIMH, Ha TIPUMEpPE COJISTHOM W CEpHOM KHCIOT), *cmocoObl mosiydeHus.™ Psin
aktuBHoctu MetayuioB H. H. bekeroBa. Conu (cpenHue): HOMEHKJIATypa COJIEH,
*CrmocoObl MOJIydeHUs ™, B3aUMOJICUCTBUE COJIEH ¢ MeTa/llaMH, KUCJIOTaMH, IeJIoYaMu
U COJISIMU, IPUMEHEHHUE.

[lonsiTue 00 amM@pOTEpHBIX TMAPOKCHAAX (HA MpPUMEpPE LIMHKA U *anroMUHUA™).
*XUMUYECKHE CBOMCTBA (B3aMMOJICUCTBUE C KUCIOTAMH U IIEI0YaMU, PA3NIOKEHHUE TIPH
HarpeBaHUM) U MOTy4YeHue.*

['eneTnueckass CBsI3b  MEXAY KJIacCaMM  HEOPraHMYECKUX  COEIUHEHHI.
['eneTnueckue psaabl.

XUMUYECKHI SKCIIEPUMEHT: KaU€CTBEHHOE ONPEACIICHUE COACPKAHUS KUCIOPOaa
B BO3/IyX€; MOJIYYCHUE U U3yUYCHHE CBOMCTB KUCIOPOa; HaOIIOEHUE B3aUMOICHCTBUS
BEILIECTB C KUCJIOPOJOM U YCIOBHUS BOZHUKHOBEHHUS U MPEKpaIIeHUsI TOpeHus (1oxapa);
03HAaKOMJIEHUE C 00pa3liaMu OKCUOB U OMMCAHHE UX CBOMCTB; MOJYyUYCHUE U U3YUYCHUE
CBOWMCTB BOJIOpoJia (ropeHue); HabroAeHne 00pasioB BEIIECTB KOJIMYECTBOM 1 MOJIb;
HCcClieIOBaHUE OCOOCHHOCTEN pPAaCTBOPEHMS BEIIECTB C PA3JIMUYHONM PACTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOW MaCCOBOM A0JIEW paCTBOPEHHOTO BEILIECTBA;
B3aMMOJICUCTBUE BOJBl C MeTaulaMd (HaTpueM ¢ KajibleM) (BO3MOXKHO
HCTIOJb30BaHUE BUJIEOMATEPUATIOB); OMPECICHUE PACTBOPOB KHUCIOT U IIENIOYEH C
MOMOINILI0O  HMHAUKATOPOB; HCCIEIOBaHHE OOpa3lloOB HEOPraHUYECKUX  BEIIECTB
Pa3JIMUHBIX KJIACCOB; HAOJIOJICHHE WU3MEHEHHUSI OKpPacKM WHJIMKATOPOB B pacTBOpax
KHUCJIOT U IeJIoYell; n3yueHune B3aumoaeicTus okcuaa meau(Il) ¢ pactBopom cepHoit
KHUCJIOTBI, KACIIOT C METAJUIAMH, PEAKIIUN HEUTpaIU3alUK; MOJIyYEHUE HEPACTBOPUMBIX
OCHOBAHHUI{, BBITECHEHHE OJIHOTO MeTajula APYTMM W3 pacTBopa COJM; PEIICHHE
AKCIEPUMEHTANIBHBIX 3a/lad 0 TeMe «BaxHelime Kiaacchl HEOPTraHUYECKUX

10



COEIMHEHU).

ITepunonnueckuii 3akoH u llepuognueckas cucrema XuMu4eckux 3jemeHToB /1. H.
MenneneeBa. CTpoeHuE aTOMOB. XUMHUYECKasl CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIHH.

[lepBble MOMBITKN KJIacCU(PUKAIUA XUMHUECKHX 3JIeMEeHTOB. [loHsTHE O Tpymmax
CXOJHBIX JJEMEHTOB (IIETOYHbIE U MICJIOYHO3EMENbHBIE METAJIbl, TaJOTCHBI,
WHEpPTHBIE Ta3bl). *DJeMeHThl, KOTOpble o00pa3yloT aM(@OTepHbIE OKCUIbI U
TUAPOKCUJIBL. *

[Tepnonnueckuii 3akoH. Ilepumoamyeckas cHUCTEMAa XHUMHUYECKUX JJIEMEHTOB
H. W. MengeneeBa. Koporkonepuonnas U *mnuHHonepuogHas™  (opmbl
[Tepnoanueckoit cucrembl xumuueckux sneMeHToB JI. M. Menneneesa. Ilepuoasl u
rpynnbl. @U3NYECKUA CMBICH MNOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA W TPYIIILI
JJIEMEHTA.

Crtpoenne atomoB. CoctaB aToMHBIX snep. *M3otonbl.* Dnexkrponsl. CTpoeHue
AJIIEKTPOHHBIX 000104eK aTOMOB TEpBBIX 20 xumMudeckux snemeHToB [lepuoanueckoit
cucrembl JI. M. MenneneeBa. XapakTEpUCTHUKA XHMHUYECKOTO OJJIEMEHTa IO €T0
nonoxenuto B [lepuonnueckon cucreme /. 1. Meneneesa.

*3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB AJIEMEHTOB MAJIbIX MEPUOOB U TJIABHBIX
MOATPYII, B 3aBUCMMOCTU OT aTOMHOro (TIOPSIAKOBOTO) HOMEpa 3HauyeHHE
Ilepnogmueckoro 3akoHa u Ileproguyeckor CUCTEMBI XMMHMYECKHX 3JIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. 1. 1. MenneneeB — yu€Hbli U TpaKJaHUH. *

Xumuyeckasi cBsi3b. KoBajeHTHass (mojsipHas U HEMOJIAPHAs)  CBS3b.
*DNIeKTPOOTPULIATETLHOCTh ATOMOB XUMUYECKUX 3JIEMEHTOB.* MlOHHAs CBSA3b.

Crenenb okucieHusd. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoueccsl
OKHCJICHHS] U BOCCTAHOBJICHHS. OKHCIIUTENIN U BOCCTAHOBUTEIIH.

XVWMHUYECKUN OKCIEPUMEHT: HW3y4YeHHe oOO0pa3lloB BEHIECTB METALIOB H
HEMETAJUIOB; B3aUMOJICMCTBUE TMAPOKCUIA I[IMHKA C PACTBOPAMH KHUCJIOT U LIEJIOYEH;
MIPOBEJICHUE OTBITOB, MIUTIOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIIbHO-BOCCTAHOBUTEIbHBIX
peakiuii (ropeHre, peakiuu pa3iokKeHUs, COSTUHECHHS).

MexnpeaMeTHbIE CBS3U

Peanm3zannss MeXIpPEOMETHBIX CBA3€d INPU HM3YYEHUM XUMHM B 8§ KJacce
OCYUIECTBJISIETCS Yepe3 HUCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX IMOHSATHUH,
TaK W MOHATHM, SBISAIOMIUXCA CUCTEMHBIMH JJISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOTO IIAKJIA.

OOmre ecTeCTBEeHHO-HAy4YHbIE MOHATHS: Hay4HbId (DakT, TUIOTE3a, TEOpHs,
3aKOH, aHaJIU3, CUHTE3, Kiaccu(ukanus, NepuoaudHOCTb, HAOIIOI€HUE, SKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJEINb, SIBJICHHUE.

®uzuka: MaTepusi, aToOM, AIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUA, U30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, DJEKTPUUYECKUM 3apsii, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBa, a3, (PU3NUYECKUE BEIUYHUHBI, €IUHULBI U3MEPEHUS,
KOCMOC, IJIaHETHI, 3B&3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

11



['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIC MOPOJBI, TMOJE3HBIC
MCKOIIaeMble, TOTLTUBO, BOJIHBIE PECYPCHI.

COAEPKAHUE OBYUYEHMUS B 9 KIIACCE

BemiecTBo n xumMuueckast peakius

Ilepuognueckuii 3akoH. Ilepmoaudeckass cucTeMa XUMHUUYECKHUX SIJIEMEHTOB
. U. MengeneeBa. CtpoeHue aTroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB
XUMUYECKHUX DJIEMEHTOB NEPBBIX TPEX MEPUOJOB, KAJIUS, KAJIbLUUS U UX COCAVUHEHUH B
COOTBETCTBUM C MOJIOKEHUEM 3JIEMEHTOB B lleproanyeckoil cucteMe U CTPOEHUEM X
aTOMOB.

CtpoeHue BemiecTBa: BHUIbl XUMHUUYECKOW CBA3U. [HNBI KPUCTAUIMYECKUX
pemETOK, *3aBUCUMOCTh CBOMCTB BELIECTBA OT THMNA KPUCTAIIMYECKON PEIIETKH U BUIA
XUMUYECKOU CBS3U. *

Kinaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEHIECTB (MEXIyHApOaHAs U
TpUBHabHAs). XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCAIIUXCA K Pa3IUYHBIM Kilaccam
HEOPraHUYECKUX COETUHEHUM, TeHETUYECKas CBsI3b HEOPTaHUUECKUX BEIIECTB.

Knaccudukanuss XuMUYECKUX pPEaKluid MO pa3IuYHbIM MpHU3HaKaM (TI0 YUCTYy |
COCTaBy Y4YacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIOBOMY 3D (PeKTy, 0 U3MEHEHHIO
CTEMCHEN OKHUCICHHUS XHMHUYECKUX DJIEMEHTOB, *MO O00paTUMOCTHU, IO Y4YaCTHIO
KaranuzaTopa).* DK30- U DJHIOTEPMHUYECKHE peakiuu. *TepMoXUMHUEeCKue
ypaBHeHUs. *

*[lousiTue 0 CKOpPOCTH XuUMHUYecKoW peaknuu. [loHsiTue 00 OOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusx. [IOHATHE O TOMOTEHHBIX M TeTEePOrE€HHBIX
peakuusx. [lonsaTre o xumMmuueckoM paBHOBecHU. CMeENIEHNE XUMUYECKOTO PAaBHOBECHSI.
@aKTOphbl, BIUAIONIME HA CKOPOCTh XUMUYECKOW PEAKIUHA U TMOJIOKEHUE XUMUYECKOTO
paBHOBecus. *

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE peaxkuuu, 3JIEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHON peakunu. COCTaBIE€HUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIMNA C UCTIOIb30BAHUEM METO 1A AJIEKTPOHHOIr0 OallaHca.

Teopus 3JIEKTPOTUTHUECKOW AUCCOLMALNN. DJICKTPOIUTHYECKAS] JUCCOLMALINS.
ONEKTPOJIUTBI U  HEINEKTPoNuThl. KaTHOHBI, aHMOHBL. *MexaHuU3M JUCCOIUALINU
BEIIECTB C Pa3IWYHbIMU BUJAMH XUMHUYECKOW CBs3u. lloHsiTHE O CTEneHu
nucconuanyu.* CUIbHbIE U CJIa0bIe SJIEKTPOJIUTHI.

Peakiuu nonHoro oomeHa. YcClIOBUSI IPOTEKAHUS PEaKIUidi HOHHOTO OOMEHa 0
KOHUA. [losHbBIE M COKpalIEHHBIE HOHHBIE YPABHEHUS peakunii. XMMUUYECKUE CBOKWCTBA
KHCIIOT, OCHOBAaHMM U COJE€ll B CBETE MPEACTABICHUN 00 SIEKTPOIUTUYECKON
muccouuanvu. Cpena pactBopa. KauecTBeHHbIE peakuUM Ha KAaTUOHBI M aHUOHBIL:
XJopua-, OpoMun-, uoauia-, cyiabdar-, kapOoHaT-, cuiMkar-, Gocdar- aHUOHBI,
TUAPOKCUI-UOHBI, KAaTUOHBI aMMOHMS, MAarHUsl, KaJblus, aJIFIOMUHMS, kKene3a (2+) u
(3+), meau (2+), uMHKA, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX.

XUMUYECKUN HKCIEPUMEHT: O3HAKOMJICHHE C MOJACISIMU KPUCTALINYECKUX
PEIETOK HEOPTraHUYECKUX BEIIECTB — METAUIOB U HEMeTalsIoB (rpadura U anMasa),
CJIOKHBIX BENIECTB (XJIOpHUAAa HATpus); UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH
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XUMHYECKOW pEakiMd OT BO3ACHCTBHS Pa3NUYHBIX (DAKTOPOB; HCCIEIOBAHUE
AJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIIECCa AUCCOIUAIIMN KUCIIOT, MEI04Ye u
coieii  (BO3MOXXHO  HCIIOJIb30BAHME  BUACOMATEPHUATIOB); TPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIONIUX TPU3HAKK TPOTEKAHMs PEaklMié MOHHOro oOMeHa (oOpa3oBaHUe
OcaJika, BBIJICTICHUE Tra3a, 00pa3oBaHHE BOJIbI); OIMbBITOB, WLTIOCTPUPYIOMIMX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakiuii  (TOpeHue, peaklud Pas3IoKeHUs,
COCIMHEHMS); Paclo3HaBaHWE HEOPTaHMYECKUX BEIIECTB C IMOMOIIbI0 Ka4eCTBEHHBIX
peaKIuii Ha HOHBI, pEIICHUE YKCIIEPUMEHTANBHBIX 3a71a4.

HewmeTtamibl u ux coenuHeHUs

O6miass  xapaktepucTuka TajoreHoB. (OCOOEHHOCTH CTpPOCHHUSI  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u (U3NYECKUE CBOMCTBA MPOCTHIX
BEILECTB — rajJoreHoB. XUMHUYECKHE CBOMCTBAa Ha MpHUMeEpe XJopa (B3auMOJACHCTBHUE C
MeTaJulaMH, HEMETaJIaMHi — BOJIOPOJOM U KHCJIOPOJIOM, *mienodamu™). XJI0pOBOAOPO/I.
ConsiHast KHCIIOTa, XMMHUYECKHE CBOMCTBa, *rojydeHue™®, mpuMmeHeHue. *JleiicTBue
XJIOpa M XJOPOBOJIOpOJAa Ha OpraHu3M 4elioBeka.® BakHeliue XJIOpUAbI M HX
HaxO0XJICHUE B MIPUPOJIE.

O6mrast xapakrepuctuka dJeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTpOEHUS
aTOMOB KHCJIOPOJA U CEpbl. XapaKTEPHbIE CTETIEHU OKUCIICHHUSI.

Crpoenne u (pu3HUECKHe CBOMCTBAa MPOCTBIX BEIIECTB — KHUCIOPOJA U CEpBI.
AnnotporniHble  MOAU(UKAIUM KHUCIOPOJAa M CEpbl. XHUMHYECKHUE CBOMCTBA CEpBI
(B3auMopeiicTBE *C HeMeTaulaMu™ — BOJOPOJAOM U KHCIOPOJOM, METaJlIaMH,
*KOHIIEHTPUPOBAHHBIMU a30THOM W cepHOM KucioTamu).* CepoBOIOPOJ: CTPOEHUE,
(bu3nyeckue U XMMHYECKHE CBOMCTBA (KHUCIOTHBIE M BOCCTAHOBHUTEJBHBIE CBOMCTBA).
OKcupl cephl Kak MPEeACTaBUTENN KUCIOTHBIX OKCUAOB. CepHast KUCI0Ta: (U3UYECKUE
U XUMHUYecKkue cBoicTtBa (o0mme wu crnenududeckue). Conu CEpHON KHCIOTHI,
KaueCTBEHHAs peakius Ha cyibdaT-uoH. CepHUcTas KUCIOTA. *XUMHUUYECKHE PEAKIINH,
JeKale B OCHOBE TMPOMBIIUIEHHOTO CHoco0a TIOMYyYEeHHUs] CEpHOM KHCIOTHI.*
Haxoxnenue cepsl u €€ coequuenui B npupoae. [IpumeHenue cepol U €€ COeIMHEHUH B
ObITYy W B TIPOMBIIUICHHOCTH. *XHWMHUYECKOE 3arps3HEHUE OKPYXKaIolmeh Cpeabl
COCIMHEHUSIMU CEPBhI (KUCIIOTHBIC TOXKIH, 3arpsI3HEHNE BO3/IyXa U BOJOEMOB), CIIOCOObI
€ro npeaoTBpamieHus. *

OO6mast xapakrepuctuka snemMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aToMOB a30Ta U (pochopa, XxapakTepHbI€ CTEIEHH OKUCIICHNUS.

A30T, pacmnpocTpaHeHHe B NpuUpoje, (U3NYECKMEe U XUMUYECKHE CBOMCTBaA
(B3aMMOJEHCTBUE C METaJUIJaMM M HEMETaUlaMH - KHUCJIOPOJOM M  BOJOPOAOM).
Kpyroeopor azora B mnpupoae. AMMHUAK: (PU3NYECKHME M XUMUYECKHE CBOMCTBA
(OKHuCIeHHe, OCHOBHBIE CBOICTBAa BOJHOIO PacTBOpa), *MOJydyeHHE™ M MpPUMEHEHUE.
Conum aMMOHUSA: cocTaB, (U3MYECKME W XUMHUYECKHE CBOICTBA (pa3ioKeHHUe,
B3aMMO/JICUCTBUE CO IejouaMu), mnpuMmeHeHue. KauecTBeHHass peakiys Ha HOHBI
aMMOHUSI. A30THas KHUCIOTa, €€ (U3MUYEeCKMe M XHMMHYECKHE CBOMCTBa (oOmue u
cnenupuueckne), *nomydenue.* Hwurtparel (paznoxeHue). A30THUCTasi KHUCIOTA.
Hcnonb30BaHne HUTPATOB U COJICM aMMOHHSI B KaueCTBE MHHEPAIBHBIX YI0OpCHHIA.
*XUMHUECKOE 3arps3HEHUE OKPYKAIOIMICH Cpelbl COSAUHEHUSMHU a30Ta (KUCJIOTHBIC
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JIOK]TH, 3arpsiI3HEHUE BO3/1yXa, TOYBBI U BOJOEMOB). *

docdop, *ammorponueie Moaudukammu dhochopa,* Guznyeckrue U XUMUYECKUE
CBOMCTBa (B3aMMOJCHCTBHE C MeETaJIaMU, HEMETaJUIaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM u cepHoil kuciotamu).* Okcua dochopa (V), oprodocdopHas kuciorta:
bu3MYecKue W XUMUYECKHE CBOWCTBA, *monydeHue.® *[loHsiTHE O MUHEpaTbHBIX
ynoOpeHusix: HUTpatbl U ¢docdarel. [loHaTrne o KOMIUIEKCHBIX yao0penusx.* OOmas
xapakTepucThka 31eMeHTOB [VA-rpymmbl. Oco0eHHOCTH CTPOEHHUS aTOMOB YyTiepoja U
KpeMHHsI. BaJeHTHOCTh W XapaKTEpHBIC CTEIICHH OKHUCJICHHS aTOMOB yriepoja Hu
KpeMHusl. PacipocTpaHeHue yriiepoaa B IPUPOJIe, XapaKTePHbBIE CTETICHN OKUCIICHHSL.

VYrnepon, amnorponHele Moaudukauuu (rpadur, anmasz), (UIMUYECKUE U
XUMUYECKAE CBOMCTBA TMPOCTBIX BEIHIECTB (B3aUMOACHCTBHE C  MeETaJIaMH,
HEMETaJUIaMH, *KOHUEHTPUPOBAHHBIMU a30THOM M CEpHOM KuciaoTtamu)* AncopOuus.
KpyroBopot yriepona B nmpupomae. OKCUABI yIiiepoaa, uX (pU3HIECKUe U XUMUUYECKUC
CBOWCTBA, TMOJy4YeHHWE U TNPUMEHEHHE, JCHUCTBME Ha OpPraHu3M 4YeJOBeKa.
*DJkonorudeckue TMpobiIeMbl, CBa3aHHbIE C okcungom yraepona(IV), rumoresa
rJI00AJIbHOTO TOTEIUICHUs KJMMaTa; MapHUKOBbIN 3(hdexT.* YrompHas Kuciora u eé
cold, WX (u3MYecKkue W XUMHUYECKHE CBOMCTBA, *MONyd4yeHHE U TMpPUMEHEHHeE.™
KauectBennas peakuus Ha KapOoHaT-uoHbL. Mcmonb3oBaHue KapOOHATOB B OBITY,
MEUIIMHE, TPOMBIIINIEHHOCTH U CEJIbCKOM XO035MCTBE.

OO6mue mpeactraBieHus 00 OCOOCHHOCTSAX COCTaBa M CTPOEHUS OPraHMYECKUX
COECIMHEHHUI yriiepoja (Ha mMpuMepe MeTaHa, HTHIIEHA, 3TAHOJA, YKCYCHOW KHCIOTHI.
*Ux coctaB um xumuueckoe ctpoenue. Kiaccudukaiuys oOpraHMYeCKHUX BeHIecTB.™
[TonsiTHe 0 OMOJOTHYECKH BAKHBIX BEIECTBAX: XXKUpaX, OelKax, YrJIeBoJax — W HX
pOJIM B JKM3HU UYeoBeKka. *MarepuaabHOE €TUHCTBO OPTAHMYECKUX U HEOPTaHMYECKUX
COETMHEHUN. *

Kpemuuii, ero ¢usmyeckue W XHUMHYECKHE CBOWCTBa (HAa MpUMEpE
B3aUMOJICUCTBUSL C MeETa/llaMM M HEMeTallaMH), *roiydeHue® u TNpUMEHEHHE.
*Coenuuenus kpeMHus B npupojie. Oomue npeacrasienus 06 okcune kpeMuus(1V) u
KpeMHHeBOU kucioTe. CUIMKaThl, PU3NYECKNEe U XMMUYECKHUE CBOMCTBA, TOJyYCHHUE U
NpUMEHEHHe B  OBITy, TMPOMBIIUIEHHOCTH (B  MEIUIIMHCKOW, OSJIEKTPOHHOM,
CTPOMUTENIBHON W [p.). BaxkHelue cTpoUTENbHbIE MaTepHalbl: KEpaMuKa, CTEKJIO,
LIEMEHT, 0€TOH, kesie300eToH. [IpobiieMbl 6€301MacCHOTO UCTOJIb30BAHUS CTPOUTEIBHBIX
MaTepHaioB B ITOBCETHEBHOM KU3HM. *

XWMHUYECKUN DKCIIEPUMEHT: H3ydeHHe OoOpas3loB HEOPTaHMYECKUX BEIIECTB,
CBOMCTB COJITHOW KHCIIOTBI, TTPOBEACHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U
HaOMIOJICHNe TIPU3HAKOB WX TMPOTEKAHUS, ONBITHI, OTpaxkaromue (QU3NYECKue u
XUMHUYECKHE CBOWCTBA TaJOTGHOB W WX COEAWHEHWH (BO3MOYKHO WCIIOJb30BaHUE
BHUJICOMATEPHUAJIOB); O3HAKOMJICHME ¢ oOpasiamMud  XJOpuaAoB  (TaJIOrE€HUJIOB);
O3HAaKOMJICHHE C 00pasliamMu cepbl U €€ COENMHEHUSMU (BO3MOXKHO HCIOJIb30BAHHE
BHJICOMATEpPHUAJIOB); HaOJIOJEHUE Tpoliecca OOYIJIMBaHUSI caxapa MOJA JeUCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM KHCIIOTHI; U3yYeHNE XUMHUYECKUX CBOMCTB pa30aBICHHOM
CEPHOM KUCIIOTHI, MPOBEJCHNE KAaUECTBEHHON PEaKIy Ha CyJib(paT-uoH U HAOII0JCHUE
MpU3HaKa e€ MPOTeKaHUsl; 03HAKOMJICHHE ¢ (PU3MUYECKUMU CBOWMCTBaMu a3ota, pochopa
U UX COCIMHEHUI (BO3MOXKHO MCIOJIb30BAaHUE BHIEOMATEPUAJIOB), 00pa3liaMu a30THBIX
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1 pocdopHbIX y10OpeHuit; moJlydeHuEe aMMHUaKa U U3yYE€HHE €ro CBOMCTB; MPOBECHNE
KaueCTBEHHBIX PEaKklUii Ha MOH aMMOHHS M (pocdaT-uOH U U3ydeHUE MPU3HAKOB HX
MIPOTEKaHUs, B3aUMOJECUCTBUE KOHLUEHTPUPOBAHHOW Aa30THOW KHUCJIOTBI C MEIbIO
(BO3MOXHO HCIIOJB30BAHUE BUACOMATEPHUAIIOB); N3YUEHHUE MOJIENIeH KPUCTATITMIECKUX
peméTok anMasa, rpaduTa; 03HAKOMJIEHHE C TPOIECCOM aJICOPOIMU PACTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOTa3a; IMOIy4YEHHUE
VTJIEKUCIIOTO Ta3a W M3y4YeHUE €ro CBOWMCTB; MPOBEJACHHE KAYECTBEHHBIX PEaKIMil Ha
KapOOHAT- M CHJIMKAT-UOHBI U M3yYCHHE MPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHUE C
MPOAYKIIMEH CHIIMKATHOW MPOMBIIIIICHHOCTH; PEIICHUE SKCIIEPUMEHTATBHBIX 3a71a4 110
TeMe «BakHeimme HeMeTaTbl ¥ UX COSTUHEHUS .

Metamibl 1 UX COEAMHECHUS

OO6mas xapakTepUCTUKa XUMUYECKHX 3JIEMEHTOB — METaJUIOB Ha OCHOBAHUHU
uX  nosoxkeHus B llepuoamyeckor — cUCTEME  XMMHYECKHX  DJIEMEHTOB
. . MenneneeBa u ctpoeHus aroMoB. CTpoeHre MeTauioB. MeTtajindeckas CBsi3b U
METAUIMYECKAs] KPUCTALIMYECKAS PEUIETKA. DIEKTPOXUMHYECKHUI psi HAMPSKEHUM
MeTauioB. DU3MYECKHE W XHUMHYECKHE CBOMCTBA METAJIOB (B3aUMOJICHUCTBHE C
KHCJIOPOJIOM, BOJIOM, KHUcIIoTaMu). *OO01Ime crocoObl mojiydeHuss MetayuioB. [lonsTue
0 KOPPO3UHU METAJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CriiaBsl (CTalb,
YyTyH, JOPATIOMUHUIN, OpOH3a) U UX MPUMEHEHUE B ObITY ¥ IPOMBIILIEHHOCTH. *

[[lenounsie MeTamabl: TOJOXKeHHEe B llepruoanveckorl cucreMe XUMHYECKUX
anementoB J[. WM. MenneneeBa; crtpoeHne atomoB.  Haxoxnenue B mOpupoze.
du3znyueckre W XMMHYECKHE CBOMCTBA (Ha mpuMmepe Hatpuss W Kanusg). OKCUIbl U
TUJIPOKCUABI HATPUA U Kalusl. [ [puMeHeHne MEeT0UHbIX METAIIIOB U UX COCTMHEHUM.

[[lenouyno3eMenbHbIE METaJLJIbI Maraui 5 KaJIbIIM:; MOJIOKCHHUE
B Ilepuognueckon cucreme xumudeckux syneMeHToB . 1. MenaeneeBa; ctpoeHne Ux
aTOMOB; HaxoxJeHue B mpuponae. duznueckue WU XUMHUYECKHE CBOMCTBA MarHus H
Kanblus. BaxkHeimme coequHeHus: Kaublus (OKCHUI, THIPOKCUI, coiu). *JKécTkocTh
BOJIbI U CITIOCOOBI €€ yCTpaHeHUs. *

AmomuHuii: nonoxeHue B llepuoguyeckoil cUCTEME XUMHYECKHUX 3JIEMEHTOB
J. 1. MengeneeBa; CTpoeHHE aroMa; HaxoxaeHue B npupoae. Dusnueckue wu
XUMUYECKHUE CBOWCTBA QIIOMUHUA. AMQOTEpHBIE CBOICTBA OKCHIA W TUAPOKCHIA
AJTIOMUHHSL.

Kenezo: mnonoxenue B Ileppoamyeckoil CHCTEME XUMHUYECKHX 3JJIEMEHTOB
J. U. Menneneesa; CTpOEHME aToMa; HaxOXJAeHUE B mpupone. dusznueckue U
XMMUYECKHE CBOMCTBA Keye3a (B3aMMOACICTBUE C METAJJIaMHU, KUCIOTAMH U COJISAIMH).
Oxcupael, tuapokcuasl u conu xeneza(ll) wm xenmeza(Ill): cocraB, cBoiicTBa
*nonydenue.*

XHUMHUUYECKUN 3KCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pasliaMl METaJUIOB U CIUIABOB,
uX (pU3NYECKUMH CBOMCTBAMHU; U3YUEHHUE PE3YIHTATOB KOPPO3UH METAUIOB (BO3MOKHO
MCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOCHCTBUS OKCH/Ia KaIbIUsS U
HaTpUsi C BOJOM (BO3MOXKHO HCIIOJIb30BAHWE BHJICOMATEPUAIOB); MCCIIEIOBAHUE
CBOMCTB JKECTKOM BOJBI; Ipollecca TOPEHHs JKejle3a B KUCIOpoJe (BO3MOXKHO
HCIIOJb30BaHME BUACOMATEPUAIIOB); IPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEaKIINi Ha
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MOHBI (MarHusi, Kajblus, adroMuHus, 1uHKa, >kenesa(ll) m xeneza(lll), memu(Il));
HaOJII0ZICHUE U OMKMCAHKE MPOIIECCOB OKpAIIMBAHUS JIAMEHU MOHAMU HATPUS, KaIHsS U
KaJblus (BO3MOXKHO HCIOJB30BAHKME BHJICOMATEPHANIOB); UCCIIENOBaHUE aM(OTEPHBIX
CBOMCTB THAPOKCHJIA aJTIOMUHMS M TUJIPOKCHUIA ITUHKA; PEHICHUE IKCIIEPUMEHTATBHBIX
3a7a4 1o teMe « BaxxHenume MeTauibl U UX COCAUHECHUSD.

XUMUs U OKpyXkKarouas cpena

*HoBble maTepuanbl U TEXHOJIOTMU. BeliecTBa u Martepuasibl B MOBCEIHEBHOMN
KU3HU YeEIIOBEKa. XHWMHUS M 310pOBbE. be3omacHOE HCIIONb30BAHUE BEIIECTB H
XUMUYECKUX peakiuii B ObiTy. IlepBas momollb 0OpU  XUMHUYECKUX OXKOTrax
1 oTpaBiieHusaX. OCHOBBI AKOJOTUYECKON IPaMOTHOCTH. *

*XUMHUECKOe 3arpsi3HEHHE OKpYyXarolend cpelpl (mpenenabHas AOoMycTUMast
koHueHTpauus Bemects — [1JIK). Posgb xumuu B pelieHnn 3K0J0rn4eckux npooiem.™

*[IpupoaHble HCTOYHUKH YIJIEBOJOPOJOB (Yroyib, MPUPOIHBIN Ta3, HedTh),
MPOJIYKTHI X MepepabOTKU, UX POJIb B OBITY U MMPOMBIIIUIEHHOCTH. *

XUMUYECKUI 3KCHEPUMEHT: M3y4YeHHE 00paslioB MaTepHalioB (CTEKIIO, CILUIABBI
METaJUIOB, TTOJIMMEPHBIE MaTepuasbl).*

MexnpeaMeTHbIE CBSI3H

Peanm3zannss MeXIpEeOMETHBIX CBA3€d INPH HM3YYEHUM XUMHM B 9 Kiacce
OCYUIECTBJISIETCS Yepe3 HUCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX IMOHSATHUH,
TaK W MOHATHM, SBISIOIIUXCA CUCTEMHBIMH JJISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOT'O LUKIIA.

OO1mMe ecTeCTBEeHHO-HAy4YHbIE TMOHSATHSA: HAy4HbIA (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHAJIU3, CUHTE3, KJIacCU(PUKaLKs, TEPUOANYHOCTh, HAOIIOICHUE, SKCIEPUMEHT,
MOJIETTUPOBAaHUE, M3MEPEHHE, MOJENb, SBJIEHUE, MapHUKOBBIN 3¢ (EKT, TEeXHOJIOTrus,
MaTepHuabl.

duznka: MaTepus, aToM, NIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJA, U30TOIIbI,
PagMOAaKTUBHOCTh, MOJIEKYJa, dJIEKTPUUECKUN 3apsA]l, IPOBOJHUKH, MOJIYIPOBOIHUKH,
JOUBIIEKTPUKH, (POTOIIEMEHT, BEILIECTBO, TEJNO, 00BbEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMYECKAs pEIIETKA, CIUIaBbl, (U3NYECKUE
BEJIMYUHBI, €JUHULBI HU3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3[BI,
Comnnue.

buonorusa: ¢otocunres, ApixaHue, Ouocdepa, HKOCUCTEMA, MHHEpAJbHBIE
yAOOpEHUS, MUKPOIJIEMEHTHI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEILIECTBA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpaAIbl, TOPHBIE MOPOJbI, MOJE3HBIC
MCKOIIaeMbl€, TOIJIMBO, BOJIHBIE PECYPCHI.

[IJTAHAPYEMBIE PE3VYIJIbTATBI OCBOEHHMA YUEGHOI'O ITPEJMETA
«XUMUMA» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHIMA

B nenom pesynbTaThl ocBoeHusi obOywarommmucs ¢ 3IIP yueOHoro mpenmera
«Xumus» AOKHBI coBmanath ¢ pesyiapratamMu DenepanbHoil paboueld mMporpaMMbl

OCHOBHOTO 00111eT0 00pazoBanus. Hanbosee 3HaYNMbIMU SIBJISIFOTCSI:
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JIMYHOCTHBIE PE3VYJIbTATDI:

JIMYHOCTHBIE  pe3ysIbTaThl ~ OCBOCHHUS  IPOrpaMMbl  OCHOBHOI'O  OOIIETO
o0pa3oBaHMsl JOCTUTAlOTCA B XOJ€ OOy4YEeHUsI XUMUU B €AMHCTBE Yy4eOHOU U
BOCITUTATEIbHOM JAESTENBbHOCTH B COOTBETCTBUU C TPAJAULHUOHHBIMU POCCHHUCKUMHU
COLIMOKYJBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMM LIEHHOCTSIMU, MPUHATBIMU B
oOlIecTBe MpaBWIAMM W HOPMaMU TOBEACHHS U CIHOCOOCTBYIOT —Mpoleccam
CaMOMO3HaHUs, CAMOPA3BUTHUS U COLMATM3ALUN O0YyYarOIIUXCSl.

JIn4HOCTHBIE pe3ynbTaThl OTpaXKaroT TOTOBHOCTh oOyyJaroumxcs
PYKOBOJICTBOBATBCSI CUCTEMOW IMO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMI M PaCIIMpPEHUE
OMbITa ACATEIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTproTHYECKOro BOCIUTAHUS:

LIEHHOCTHOIO OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPHYECKOMY U
HAay4YHOMY HACJEAWI0, ITIOHUMAHUs 3HAYCHUS XUMHUYECKOM HAyKd B IKU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIAJETh JOCTOBEpHOM HH(pOpmalmen o
MEPEAOBBIX JIOCTUKEHUSAX M OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XHUMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHHUS:

MpPEACTABICHUS] O COLMAIbHBIX HOPMax © MPaBWIAX MEXKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Yy4eOHO-HCCIE0BATENbCKOM, TBOPUECKOW M JIPYTUX BUJAX JEATEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOW NE€ATENbHOCTH NPHU BBINOJHEHUU Y4YEOHBIX,
MO3HABATENIbHBIX 3a/1ay, BBIMOJHEHUM XHUMHUYECKHX OSKCIIEPUMEHTOB, CO3/IaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHUSI K B3aMMONOHUMAHUIO U B3aMMOIIOMOILM B IpoLiecce
ATON y4yeOHOW AESITeNbHOCTH, TOTOBHOCTH OLIEHUMBATh CBOE IMOBEACHHE U IOCTYNKHU
CBOMX TOBApHILEH C MO3ULUU HPAaBCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIEICTBUN IOCTYNKOB;

3) EHHOCTH HAYYHOI'O MTO3HAHUS:

MHPOBO33PEHYECKHUX IPEJCTABICHUN O BEIIECTBE M XUMHUYECKOW peaKluH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKH M COCTABJISIOIINX OCHOBY
JUIsl TIOHMMaHUsSI CYIIHOCTH HAy4YHOM KAapTUHBI MHpA, MPEACTaBICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHS MPUPOIbI, B3AUMOCBS3SAX YEJIOBEKA C MPUPOIHOM CpesioH, O
POJIM XMMUU B MTO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIX MOTHBOB, HAINPAaBJIEHHBIX Ha IMOJYYEHHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOIUMBIX JIJIs1 OOBSICHEHUS HAOII0Ja€MbIX MTPOLIECCOB U SBJICHMIA;

MO3HABATEJIbHOM, MH(POPMALIMOHHON M YHUTATEIbCKOW KYJIbTYpbI, B TOM YHUCIE
HABBIKOB CAMOCTOSATEIILHON Pa0OThI ¢ YYEOHBIMH TEKCTaMH, CIIPABOYHOM JTUTEPATYPO,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU MH(DOPMALIMOHHBIX TEXHOJIOTUH;

uHTepeca K OOYyYEeHHIO U TMO3HAHUIO, JHOOO3HATENBHOCTH, TOTOBHOCTH M
CIIOCOOHOCTH K CaM00Opa30BaHUIO, IPOEKTHOM U UCCIIEI0BATENbCKON AESATEIbHOCTH, K
OCO3HAaHHOMY BbIOOPY HaNpaBICHHOCTH U YPOBHSI 00Y4YE€HHUsI B JaIbHEHUILIEM;

4) popmupoBaHUs KyJIbTYPHI 30POBB:

OCO3HAHUSI UEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3J0POBBIO,
YCTaHOBKH Ha 370POBBII 00pa3 »KU3HU, OCO3HAHMSI OCIEACTBUN U HENPUATHS BPEIHBIX
NpUBbIUEK (YMOTpeOJEHUs alKorojis, HApPKOTUKOB, KYypEHHs), HEO0OXOAMMOCTH
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coOmro/IeHrs MpaBuil 0€30MaCHOCTU MPHU OOpAIlEHUH ¢ XUMUYECKUMH BEIIeCTBAMH B
OBITY U peabHOU KU3HU;

5) TpyZ10BOTO BOCTIMTAHHUS:

WHTEpeca K MPaKTUYECKOMY H3Yy4YeHHIO TIpodeccuil u Tpyna pa3IudyHOro poja,
YBOKEHUE K TPYIy W pe3yJibTaram TPYIAOBOH NESATEIbHOCTH, B TOM YHCIE HA OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUHN 10 XMMHUHU, OCO3HAHHOTO BHIOOpA WHIWBUyAIbHON
TPAEKTOPUH MPOJOHKEHUST 00pa3oBaHMsl C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHMMHH, OOLIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCHEIHON
poheCCUOHAIBHOM JEATETbHOCTU W Pa3BUTHUS HEOOXOJAMMBIX YMEHUW, TOTOBHOCTH
aJanTUpPOBaThCS B MPO(eCCUOHATBHOU Cpee;

6) SKOJIOTMYECKOT'0 BOCITUTAHUS:

AKOJIOTMYECKHU 11€J€CO00Pa3HOr0 OTHONICHUSI K MPUPOJE KaK UCTOYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYLIECTBOBAaHMUS, TOHUMAHMS IEHHOCTH 3J0POBOT0 U 0€30MacCHOI0
oOpaza >KM3HH, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3UYECKOMY U
MICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUSI IIEHHOCTU COOIIOJCHUS TMpaBUil O€30MacHOTO
MOBEJICHUS MpU PabOTE ¢ BEIIECTBAMHU, a TAKXKE B CUTYaIlUSIX, YTPOKAIOIIUX 3I0POBBIO
U JKU3HU JTI0JICH

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, TOJNy4aeMmble TPH HW3YYCHUU XUMHUH, s
pelLIeHUs 3a/1a4, CBSI3aHHbIX C OKPYKAIOLIEH NMPUPOIHOU CPEAOH, MOBBILIEHUS] YPOBHS
HKOJOTMYECKON KYJIbTYphbl, OCO3HaHUSl TJIOOAIBHOIO XapakTepa SKOJOTMYECKHUX
po0JieM U MyTeH X pelieHus MoCPeICTBOM METO/I0B XUMUH;

AKOJIOTMYECKOTO MBIILJICHUSI, YMEHHUS PYKOBOJCTBOBATHCS UM B IMO3HABATEIILHOM,
KOMMYHHMKATUBHOW Y COLMAJIBHOMN TTPAKTHUKE.

METAIIPEIMETHBIE PE3VJIBTATDBI

MeramnpeaMeTHbIe PE3yJbTaThl OCBOCHUS 00pa30BaTENbHONW MPOrpaMMbl IO
XUMUHU OTPAKAIOT OBJIAJICHUE YHUBEPCATBHBIMU MO3HABATEILHBIMY JICHCTBUSIMH, B TOM
qHUCIIe:

1) Ga3oBbl€ JTOTUYECKUE ACHCTBUS:

BBISIBIIATH PUYMHBI U CIICACTBUS TMPOCTHIX XUMUICCKUX SBJICHUMH;

OCYIIECTBJIATh CPaBHEHHE, KIACCU(PHUKAIINIO XUMUICCKUX BEIIECTB 110 3aJaHHBIM
OCHOBAHMSAM U KPUTEPHSIM JIJISI YKA3aHHBIX JIOTHYECKUX OTIepaIiuii;

CTPOUTH  JIOTUYECKOE  CYXKJIEHHWE TIOClie  MPEABAPUTEIIBHOTO  aHalu3a,
BKJIFOYAIOIEE YCTAHOBJIEHUE TPUUNHHO-CIIC/ICTBEHHBIX CBSI3EH

co3/1aBaTh, MPUMEHSTH U MPEOOPA30BHIBATH 3HAKU M CUMBOJIbI, MOJIEIH U CXEMbI
JUTSI pelieHus1 yueOHbIX 1 TTO3HABATENBbHBIX 33/1a4 C TIOMOIIBIO M€/1arora;

MPOTHO3UPOBATh BO3MOXXKHOE PpPAa3BUTHE XHUMHYECKHUX TMPOIECCOB U  MX
MOCJIC/ICTBUS;

2) 0a30BbIC UCCIIEOBATEIbCKUE JEUCTBUS:

C TTOMOIIIBIO TT€Iarora MPOBOANTh XUMUYCCKUN OIIBIT, HECJIOKHBIN SKCTICPUMEHT,
JUTSI YCTAHOBJICHUST OCOOCHHOCTEH 00BhEKTa N3YUCHUS, TPUIMHHO-CIICACTBEHHBIX CBI3CH
1 3aBUCUMOCTEN 00BEKTOB MEXKy COOOM;

C TIOMOIIBIO TIEAarora WA CaMOCTOSTEIBHO (GOPMYIHpPOBATH OOOOIIECHUS H
BBIBOJIBI 11O pe3yJIbTaTaM IIPOBEICHHOTO HAOIIOCHUS, OTIBITA,;
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3) pabora ¢ undopmaruei:
BBISIBIIATH J€PUIIMTH MHPOPMAILIUU, JAHHBIX, HEOOXOIUMBIX IJisi PEIICHUS
MMOCTaBJICHHOM 3aJ1a4M;
npeoOpa3oBbIBaTh WHMOPMAIUIO U3 OJHOTO BHA B APYroi (Tabiuily B TEKCT
M 1Ip.);
UCKAaTh WK OTOMpaTh MHGOPMAIMIO WIH JAaHHBIE U3 UCTOYHUKOB C y4E€TOM
MpeIOKEHHOM y4eOHOM 3a/1a4M ¥ 3aJJaHHBIX KPUTEPHEB.

OBnajieHe YHUBEPCATbHBIMU YU€OHBIMU KOMMYHUKATUBHBIMU JIEUCTBUSMHU:

OpraHU30BbIBATh YUEOHOE B3aUMOCHCTBHE B TpyIine (ONMpeAeisaTh OO0IIHe eH,
pacrpenensTh poJik, T0roBapuBaThCs APYT C IPYTOM U T. 11.).

C TIOMOIIBIO TIEJIarora Wik CaMOCTOSITEIbHO COCTaBIIATh YCTHBIE U MUCHMEHHbIC
TEKCThI C MCIOJIb30BAHUEM HJUTFOCTPATUBHBIX MATEPUATIOB JJIsl BBICTYIUICHUS MEpe.
ayIUTOPUEN;

OpraHU30BbIBaTh y4€OHOE COTPYJAHHYECTBO W COBMECTHYIO JIEATEIBHOCTHh C
VUHUTENIEM U CBEPCTHHKAaMH; paboTaTh MHAMBUAYAJIbHO U B TPYMIE: HAXOAUTH 00IIee
penieHrue MU paspeniarb KOH(JIUKTHI HAa OCHOBE COTJIACOBaHUS TO3UIMK M ydeTa
UHTEpeCcOB; GOPMYIUPOBATH, APTYMEHTUPOBATh U OTCTaWBATh CBOE MHEHHE;

OIICHMBATh KAYECTBO CBOETO BKJa/a B OOLIUN MPOIYKT, MPUHUMATH U Pa3ICIsiTh
OTBETCTBEHHOCTH U MPOSIBIISATh TOTOBHOCTD K MIPEJAOCTABICHUIO OTYETA TIepe] TPYIIIOHN.

OBnasieHre YHUBEPCATbHBIMU YYEOHBIMU PETYJISITUBHBIMU JICUCTBUSIMU:

obHapy»xuBaTh U (HOpMyIHpoOBaTh Yy4eOHYIO MPOOJIEMYy, ONPENEATh IeJb
y4eOHOU e TEeIbHOCTH;

BJIaJICTh OCHOBaMH CaMOKOHTPOJISI, CAMOOLICHKU, TPUHSITUS pEUICHUH U
OCYILIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUeOHOM U MTO3HABATEILHOMN JEATEIbHOCTH;

COOTHOCHUTh CBOM JCHCTBHS C IUIAHUPYEMBIMH pE3yJIbTaTaMH, OCYIIECTBIATH
KOHTPOJb CBOEH JEATENbHOCTH B IMPOLECCE AOCTHKEHUS pe3yJbTara, OMNpPENesATh
CIOCOOBI IEUCTBUI B paMKaX MPEJUIOKEHHBIX YCIOBHUI U TpeOOBaHUIA, KOPPEKTUPOBATH
CBOM JICMCTBUSI B COOTBETCTBUM C U3MEHSIIOLIEHCS CUTYallUE;

JaBaTh aJICKBaTHYIO OLEHKY CUTYallMU U IIPeAJiarath IUIaH €€ U3MEHEHUS;

MpEeABUACTh TPYAHOCTU, KOTOPbIE MOTYT BO3HHMKHYTHh TpPU PEHICHUU Y4eOHOM
3a7a4u;

MOHUMATh MPUYUHBI, TI0 KOTOPHIM HE OBUT JOCTUTHYT TpeOyeMblid pe3ysbTaT
NEeATEeNIbHOCTU, ONPEACNSITh TMO3WTUBHBIE W3MEHEHUS W HalpaBlieHUs, TpeOyrolue
nanbHeIe padoThl;

OCO3HAHHO OTHOCHUTBCSA K APYTOMY YEJIOBEKY, EF0 MHEHUIO.

I[MPEJMETHBIE PE3VJIBTATBI

B cocraBe npeaMeTHBIX pPe3yabTaTOB IO OCBOEHUIO 0053aTENbHOIO COAEPIKAHUS,
YCTaHOBJICHHOTO0 JaHHOW DenepanbHOM paboueld mMpOrpamMMoid, BBIACISIOT: HAy4YHbIE
3HaHUS, YMEHHUS W CIOcOObl ACHCTBUH, creuuduueckue mjig ydyeOHOro mnpenMera
«Xumus», BUABl JEATEIBHOCTH MO MOJYYEHUI0 HOBOTO 3HAHMS, €r0 MHTEPIpPETalUU,
peoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMYHbBIX YUYEOHBIX U HOBBIX CUTYaLUAX:
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MPEJCTABICHHE O 3aKOHOMEPHOCTSX U IIO3HABAEMOCTH SIBJICHUN MPUPOJIBI,
MOHUMaHUE OOBEKTHUBHOM 3HAYMMOCTH OCHOB XHMHYECKOW HAayKH Kak o0JyiacTtu
COBPEMEHHOTO €CTEeCTBO3HAHMS, KOMIIOHEHTa OOIIeil KyJIbTypbl M MPaKTUYECKON
JIESTEIPHOCTH YE€JIOBEKa B YCIOBMSIX COBPEMEHHOTO OOIIECTBa; MOHMMAaHUE MeCTa
XUMHUH CPEJIA JPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBaMHU IMOHATHUIHOTO almapara U CUMBOJHUYECKOTO SI3bIKA XUMHUHU
JUTSL COCTaBIICHUs (POPMYJT HEOPTAHUUECKUX BEIIECTB, YPABHEHUN XUMUYECKUX PEaKIIUN
(c omopoil Ha aJIropuT™M Y4YeOHBIX JEUCTBHUIA); BIIaJICHUE OCHOBAMU XUMHUYECKOU
HomeHkJaTypbl (IUPAC u TpuBHalbHON) M YMEHHME HMCIOJIb30BaTh €€ NJisl peuIeHUus
y4eOHO-TTI03HABATENIBHBIX 33J1au C MOMOIIBIO YUUTENS; YMEHUE HMCIO0JIb30BaTh MOJIEIU
JUIsT OOBSICHEHHMS CTPOEHUS aTOMOB M MOJIEKYJ IO aJrOpUTMy C OINOpOW Ha
OTIPEICIICHHUS;

MPEJICTABIICHUE O CUCTEME XUMUUYECKUX 3HAHUN U YMEHUE C MOMOIIBIO YUUTENS
MPUMEHATh CUCTEMY XHMMHYECKHUX 3HAHUM ISl YCTAHOBJIEHUS B3aMMOCBS3EH MEXKIY
M3YYCHHBIM MATEpPHAIOM W MpPHU MOJYyYEHUM HOBBIX 3HAHUM, a TaKke B Mpolecce
BBITIOJIHEHMSI Y4YEOHBIX 3aJlaHMii W TpuU padoTe ¢ MCTOYHUKAMH XHUMHUYECKOU
uH(popMaIuu, KOTopas BKIIOYAET:

BOKHEUIINE XMMHYECKUE TMOHATHS: XUMHUUYECKUW DJIIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IMPOCTOE M CJOXKHOE BEIIECTBO, OJHOPOJHAs U HEOAHOPOJHAS CMEChH,
OTHOCHUTEJIbHBIE aTOMHAasi U MOJIEKYJIIpHAsT MacChl, KOJWUYECTBO BEIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJIAPHbIA OOBEM, OKCHJ, KUCJIOTa, OCHOBAaHHUE, COJIb (CpeaHsis),
XUMUYECKasi PpEeaKIHUs, pPEaKlUu COEAUHEHUS, PEAKIUU Pa3JIOKEHUS, PEAKIUU
3aMelIeHus, peakiuu oOMeHa, TerIoBON d(PPeKT peakiuu, 3K30- U SHIOTEPMUUYECKUE
peaKkIuu, pacTBOP, MacCoBasi JOJs XUMUUYECKOTO 3JIEMEHTa B COCAMHEHUHU, MacCcoBas
JI0JISI ¥ TIPOLICHTHAsI KOHLIEHTPAIIMS BEIIECTBA B paCTBOPE, PO aTOMA, DJICKTPUUCCKUIMA
CJIOW aToma, aToMHas OpOWTab, paguyC aroMa, BaJE€HTHOCTb, CTEIEHb OKHUCIICHUS,
XUMHUYECKasi CBSI3b, DJIEKTPOOTPULIATEIIBHOCTD, MOJIAPHASI M HEMOJSpHAs KOBAJEHTHAs
CBSI3b, MOHHAs CBS3b, METAJUIMUECKas CBS3b, KPUCTAUIMYECKAs pelieTka (aToMHasl,
MOHHAsl, METaJUIMYecKasi, MOJIEKYJsipHasi), MOH, KaTHOH, aHHWOH, JJIEKTPOJIUT U HE
ANEKTPOIUT,  AJIEKTPOJIUTHUYECKAs  JIMCCOIMAIMS, pEaKIu HOHHOro OOMeEHa,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAaKUMU, OKUCIUTEIb U  BOCCTAHOBUTEID,
OKUCJICHHE W BOCCTAHOBJIEHHE, DJIEKTPOJIU3, XUMHUUECKOE PaBHOBECHE, OOpaTUMbIEC U
HEoOpaTUMBbIE PEaKIMH, CKOPOCTh XUMHUYECKOW peakIUu, KaTaau3aTtop, MpeaesibHO
nomyctuMmas konuentrpauus (I11K), koppo3us MeTanioB, CIJIaBbl;

OCHOBOTIOJIAraloIINE 3aKOHBI XUMUH: 3aKOH COXpaHeHUsI Macchl, [leprnoanueckuii
3akoH J[. 1. MeHeneeBa, 3akOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOraipo;

TEOPUU XUMHUHU: aTOMHO-MOJIEKYJISIpHAS TEOpHs, TEOPHS DIICKTPOJIUTHUECKOMN
JUCCOIMAIINM, a TaKXKe MPEACTABICHUS O HAYyYHBIX METOJaX IMO3HAHUS, B TOM YHCIIE
AKCIIEPUMEHTAJIbHBIX U TEOPETHUUECKUX METOJaX MCCJICIOBAHUS BEIIECTB U U3YUYCHUS
XMMHUYECKUX PEAKIUN;

MPEJCTABIICHUE O MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX PJIEMEHTOB
(pamuyc aroMma, 3JIEKTPOOTPULIATETBHOCTH), MPOCTHIX M CIOXKHBIX BEIIECTB OT
MOJIOKEHUST 37IeMeHTOB B [lepumonnueckoi cucreme (B MallbIX MEPHOJAX U TJIABHBIX
MOJATPYIINAxX) U 3JEKTPOHHOTO CTPOEHUSI aTOMa; YMEHUE OOBSICHIThH CBSI3b IMOJIOKEHUS

20



anemeHTa B llepuogudeckoil cucTeMe ¢ YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS
aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB M 3apsj spa, OO0INee YHCIO SJIEKTPOHOB),
pacmpeneneHueM 3JIEKTPOHOB IO SHEPreTUYECKHM YPOBHSM aTOMOB TEPBBIX TpeEX
MEPUOJIOB, Kalusl M KaJbIUs; KIACCUPHUIIMPOBATh XUMUYECKHE DJIEMEHTHI C OMOPON Ha
onpeneneHus: GU3NIECKOro cMbIcia IMUGPOBBIX JAHHBIX MEPUOTUIECKON TaOTUIIHI,

yMEHUE KJIaCCU(PUIIMPOBATh XUMHUUECKHUE IJIEMEHTHI, HEOPraHUYECKHE BEIEeCTBa
U XUMHYECKUE PEAKIMU C OMOPOM Ha CXEMBbI; OMPENEsATh BaJCHTHOCTh U CTEINEHb
OKHCJICHUSI XUMUYECKUX IJIEMEHTOB, BUJ XUMUYCCKON CBS3U W THUI KPUCTAILUTHYECKON
CTPYKTYPBI B COSIUHEHUSX, 3aps] HOHA, XapaKTep CPEIbl B BOJHBIX PACTBOPAX BEIICCTB
(KUCIIOT, OCHOBaHWil), OKUCIUTENh W BOCCTAHOBHUTEIh IO aNTOPUTMY YUEOHBIX
JeNCTBUI;

yMEHHE XapaKTepH30BaTh C OMOPOM Ha cXeMy (U3HUECKHe W XUMHUYECKHE
CBOWCTBA MPOCTHIX BEUIECTB (KUCIOPO, 030H, BOAOPOI, rpaduT, aama3, KpeMHHHA, a30T,
dbochop, cepa, xmop, HATpPWH, Kajaui, MarHuid, KaJdblIMM, aTIOMUHUN, KEIe30) H
CJIOKHBIX BEIIIECTB, B TOM YHCIIC UX BOJHBIX PACTBOPOB (BOJIa, aMMHUAK, XJIOPOBOAOPO/I,
CEPOBOJIOPO, OKCHABI U TUApOKcHabl MeTauioB | - I[A rpynn, amomunusa, menu (II),
nuHka, xene3a (II u III), okcuast yraepona (II u IV), kpemuus (IV), azora u dpocdopa
(I u V), cepet (IV u VI), cepnucras, cepHas, a3otucras, a3zoTHas, (ocdopHasi,
yToJbHas, KPEMHUEBAs KUCIIOTa M UX COJIM); OMUCHIBAThH C OTIOPOM HA IJIaH U KIIFOUEBBIC
CJIOBA; YMEHHUE MPOTHO3UPOBATh U XapaKTepHU30BaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH
OT MX COCTaBa M CTPOCHHUS TOCJIE TMPEABAPUTEIHHOIO aHaan3a IO PYKOBOJCTBOM
nejarora, MPUMEHEHHE BEIIECTB B 3aBHCHMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh
MPOTEKAHUS XUMUUYECKHUX MPEBPAICHUN B PA3THMYHBIX YCIOBUSAX, BIUSHHAE BEIICCTB U
XUMHUYECKUX TPOIIECCOB HA OPTaHM3M YEJIOBEKA U OKPYKAIOIIYIO TPUPOJHYIO CPELY;

YMEHUE COCTaBJIATh MO 00pa3lly, CXeMe, ajlropuTMy YYeOHBIX AEUCTBUU
MOJIEKYJIIPHbIE U MOHHBIC YPaBHEHHUS PeaKIuil (B TOM YHCIIe pEeaKIil HOHHOrO 0OOMeHa
U OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUii), WUIIOCTPUPYIOIINX XUMUYECKUE
CBOWCTBAa M3YYEHHBIX KJIAcCOB / TPYINIl HEOPraHMYECKUX BEIIECTB, a TaKkKe
MOATBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBS3b MEXKITY HUMU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYJISIPHYIO U MOJSPHYIO MAcCChI
BELIECTB, MAacCOBYIO JIOJIF0 XHMHUYECKOTO 3JIEMEHTa B COEAMHEHHUH, MAaCCOBYIO OO
BEIIECTBA B PAcTBOPE, KOJUYECTBO BEHIECTBA M €r0 Maccy, 00BbEM Tra30B C OMOpPOH Ha
obmrue hopMyJIbl, YMEHHE TTPOBOIUTH PACUEThl TI0 YPABHEHUSAM XUMUYECKUX PEAKITUN U
HAXOJUTh KOJMYECTBO BEIIECTBA, 00BEM U MACCy PEareHTOB WJIH MPOAYKTOB PEAKIIUH C
OTIOpOM Ha 00pa3ell, aJroOpUTM YUEOHBIX IEUCTBUM;

BJIa/ICHHE OCHOBHBIMHU METOJIaMU HAYyYHOTO TIO3HAHMS (HAaOII0IeHNEe, N3MEpPEHHE,
OKCIIEPUMEHT, MOJCIIMPOBAHUE) TIPH HM3YYCHHHM BEIICCTB W XUMHUYECKUX SIBIICHUU C
OMOpOl Ha aJIrOpUTM YYEOHBIX NEUCTBUM; yMeHHE c(OpMyIMpoBaTh NpoOIEMy U
NPEJIOKUTh MYyTH €€ PEeHIeHHWs C TOMOIIBbI0 TeJarora; 3HaHHEe OCHOB Oe30macHOMN
paboThl ¢ XWMHWYECKHMMH BEIIECTBAMH, XHMHYECKOW IIOCYIOH M JIabOpaTOpPHBIM
000pyTO0BaHUEM;

HaJM4KMe MPAKTUUECKUX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBICHHS CIICTYIOITNX
XUMUYECKUX JKCIIEPUMEHTOB I10J] PYKOBOJCTBOM YUMUTENSl C OOCYXKJIEHHWEM IUIaHa
pabOThI WJIM COCTaBJICHUEM TaOJIUIIBI:
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M3Yy4YEHHE U ONMCaHUE (PU3NYECKUX CBONCTB BEIIECTB;

O3HAKOMJIEHUE C (PU3HMUECKUMHU U XUMUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE TPU3HAKH MPOTEKAHUSI XUMUYECKUX PEAKIIU;

M3y4E€HHE CIIOCOOOB pa3ziesieHusl CMecei;

MOJTy4Y€HHE KUCIOPOoa U U3yUEHHE €r0 CBOMCTB;

MOJTyY€HHE BOJIOPOa U U3YUEHUE €ro CBOMCTB;

MOJTyY€HHUE YIJIEKUCIIOTO ra3a v U3y4eHHUEe ero CBOMCTB;

MoJTydYeHrEe aMMHaKa ¥ U3y4eHHe ero CBOMCTB;

IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEICHHOM MAacCOBOW JOJENW PAaCTBOPEHHOIO
BEIIIECTBA,

WCCIIEIOBAaHNE M OIMHUCAaHWE CBOWCTB HEOPTraHMYECKUX BEIIECTB PA3IUYHBIX
KJIACCOB;

MPUMEHEHUE HWHJUKATOPOB (JlakMyca, MeTwiopaHxka u (eHoadTanenHa) ais
OTIpe/IeNIEHUs XapaKTepa Cpesibl B pacTBOPAX KUCIOT U LIEJIOUEH;

U3y4YeHHE B3aMMOJEHCTBHS KHUCIOT C MeTalylaMH, OKCHUIaMH METalIoB,
PaCTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMH;

MOJTy4Y€HHE HEPACTBOPUMBIX OCHOBAaHUM;

BBITECHEHHE OJIHOTO METaJUIa APYTUM U3 pacTBOpa COJIH;

uccie0BaHne aM(pOTEPHBIX CBOWCTB TUAPOKCHUIOB aTIOMUHMS U IIMHKA;

pelIeHrne  OKCIEePUMEHTANbHBIX 3amad 1o TemMe «OCHOBHBIE  KJIacChl
HEOPTaHMYECKUX COCIMHECHHI»;

pelleHrne  AKCIePUMEHTANBHBIX  3a7ad 1Mo TeMe  «OIEeKTPOIUTHYECKas
TUCCOITAIUSY,;

pelleHre SKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «BakHeilne HeMeTalibl U UX
COCTUHEHUS;

pelieHre SKCIePUMEHTABHBIX 3a/ady 1mo Teme «Baxneimme meramibl U ux
COETUHEHUS;

XUMUYECKUE IKCIIEPUMEHTHI, WILTIOCTPUPYIOIINE TTPU3HAKH TPOTEKAHUS PEaAKIIHil
MOHHOT'0 0OMEHa;

KAueCTBCHHBIC PEAKIMM Ha TMPHUCYTCTBYIOIIME B BOJHBIX PAaCTBOpPaX HWOHBI:
xJjopua-, Opomua-, uoauA-, cyibdar-, Qocdar-, kapOboHAT-, CUIMKAT-AaHUOHBI,
THIPOKCHU/I-MOHBI, KATUOHBl aMMOHUS, MarHusi, KajbIlUs, aJIOMHHH, kene3a (2+) u
xenesa (3+), menu (2+), UHKa;

yMEHHE TPEACTaBIATh pe3ydbTaThl JKCIEpUMEHTa B (GopMe BBIBOJIOB,
JI0Ka3aTeNbCTB, TPa(UKOB U TAOIUI] U BBISBIISATH SMIIMPUIECKIE 3aKOHOMEPHOCTH;

BJIaJICHUE TpaBUIIaMH 0€30macHOro oOpallieHus C BEeIIECTBAMH, UCIIOIb3YEMbIMH
B TIOBCEJIHEBHON JKM3HM, a TakKe NPaBWJIAMHU TOBEICHUS B LENAX COEpexeHUs
3I0POBbSI M OKpY)KAIOIIEW NPUPOJHOW Cpebl; MOHMMaHUE BpeAa (OMacHOCTH)
BO3JICHCTBUSl HA JKUBBIE OPraHU3MBI OIMpPEACIECHHBIX BEIIECTB, a TaKXe CIoco00B
YMEHBIIICHUS W TPEOTBPAIICHUS WX BPEAHOTO BO3ICHCTBHS; MOHUMAaHUE 3HAYCHUS
KHUPOB, OEIIKOB, YIJIEBOAOB I OpraHU3Ma YeJI0OBeKa;

BJIQ/JICHHE OCHOBAMHM XHWMHUYECKOM TIpPaMOTHOCTH, BKJIIOYAIOIIEH yMEHHE
MPaBUJILHO UCIIOJIb30BAaTh M3yYEHHBIE BEIIECTBA W Marepuaibl (B TOM YHUCIE,
MUHEpaJIbHbIE YIO0OpEHUs, METAJIbl M CIUIaBbI, MPOAYKTHI MEPEepadOTKH MPUPOIHBIX
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HMCTOYHHUKOB YTJIEBOJOPOAOB (YIJisf, MPUPOIHOTO rasza, HePTH) B OBITY, CEIHCKOM
XO3sIiicTBE, Ha MPOU3BOJCTBE; YMEHHE MPHUBOAUTH MPUMEPHI  MPABHIBHOTO
HCIIOJIb30BaHMUs U3YUYEHHBIX BELIECTB U MAaTEPHUAJIOB;

YMEHUE YCTaHABIIMBATh CBA3U MEXKIY PEAJbHO HAOIIOJaEMbIMU XUMUYECKUMHU
SBJICHUSIMU M TPOLIECCAMU, MPOUCXOASIIMMU B MaKpo- M MHKPOMHUDPE, OOBACHATH
INPUYMHBI MHOrooOpa3usi BEIECTB; YMEHHME WHTEIpUPOBAaTh XMUMHUYECKHE 3HAHHS CO
3HAHUSAMHU JPYTUX YUEOHBIX MTPEIMETOB C MOMOIIBIO MEarora;

npeacTaBieHne o cdepax MNpodhecCHOHATBHOM AESTEIbHOCTH, CBSI3aHHBIX C
XUMHEH W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JIOCTHIKCHHUAX
XUMHYECKONM HAyKW; HaJu4he OIbiTa pabdoThl C pa3iuYHbBIMH HCTOYHHKAMHU
uHpOpMallMKM TO0 XWMUHW (HAYYHO-TIOMYJIApHAsl JHUTEpaTypa, CIOBapu, CIPAaBOYHHKH,
MHTEPHET-PECYpChbl) C ONOpPOl Ha aJIrOpuUTM: YyMEHUE OOBEKTUBHO OIIEHUBATH
WH(GOPMAIIKIO O BEIIECTBAX, X MPEBPAIICHUAX U MPAKTUIECKOM TPUMEHEHHH.

TpeboBanust k npeIMETHBIM pe3yjbTaTaM OCBOEHHS Y4YeOHOro TmpeaMmeTa
«Xumus», pacrpeielieHHbIe TI0 To/1aM 00y4YeHus

PesynbraTtel 1mo romam GOpMYIHPYIOTCS IO NPUHIMUIY J00aBI€HUS HOBBIX
pe3yJIbTATOB OT rojia K rOAy, YK€ Ha3BaHHbIE B MNPEABIAYIIUX TOJaX IMO3ULHH, KaK
MPAaBUJIO, JOCJIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yJIbTaThl OUEPETHOTO roja
M0 YMOJYAaHHIO BKITIOUYAIOT PE3YIbTaThl MPEABITYIINX JIET).

8 KIIACC

pacKpbpIBaTh CMBICI OCHOBHBIX XHMMHMYECKUX IIOHATHWA: aToM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEILECTBO, CI0KHOE BEIIECTBO, CMECH (OJHOPOJHAS U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEIbHAs ATOMHAs W MOJEKYJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAS. Macca, MACCOBAsI AOJIS XUMUYECKOIO 2JIEMEHTA
B COEIMHEHUH, MOJSPHbIH 00BEM, OKCHUJI, KHUCIOTa, OCHOBAaHME,  COJIb,
*3eKTPOOTPULIATEILHOCT™,  CTENEHb  OKHUCIEHUS,  XUMHUYecKas  peakius,
KJaccu(pukanus peakiuil: peakuud COEIUHEHUs, PEaKLUHUH pa3JIoKEHUs, peakuuu
3aMeIleHHs], peaKui 0OMEHA, 9K30- U SHJIOTEPMHUUYECKHE Peakluu; *TermioBoil ekt
peakuuu’™; aapo aroma, dJEKTPOHHBIA CJIOW aroMa, aTOMHAasi OpOUTalb, PAIUYC aToOMa,
XUMUYECKasl CBA3b, MOJSIPHAS U HEMOJsIpHAsi KOBAJEHTHas CBS3b, MOHHAs CBS3b, MOH,
KaTHOH, aHWOH, PacTBOP, MaccoBas 0Js BellecTBa (MPOLEHTHAs KOHILIEHTpalus) B
pacTBopE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHH (cM. m. 1) u
IIPUMEHSATH ITH MOHSTHS NPU ONIMCAHUU BELIECTB U UX NPEBPALICHUI;

HCIIOJIb30BaTh XMMUYECKYI0 CHMBOJIMKY ISl COCTaBJIeHHsS (HOPMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUUYECKUX PEaKLUi, 3JIEKTPOHHOTO OajaHca;

OTIpE/ENATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTETIEHb
OKHCJIEHHUSI 3JIEMEHTOB B OMHApHBIX COCJAMHEHHUSAX C ONOpPOW Ha OINpEAeNeHHs, B TOM
YHUCJIE CTPYKTYPUPOBAaHHBIE; IPUHAJICKHOCTh BEIIECTB K OINPEAEIEHHOMY Kiaccy
coeMHEHUH 10 (QopMyaM; BHJ XUMHUYECKOW CBS3M (KOBAJICHTHas M HMOHHAS) B
HEOPraHUYECKUX COECTUHEHUSIX;

MMETh TMPEACTABICHUE O CHUCTEME XUMHUYECKUX 3HAHHUHA, YMETh C IOMOIIbIO
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YUYUTENS MPUMEHATh CUCTEMY XMMHUYECKUX 3HAHUMW, N1 YCTAHOBJICHUS B3aUMOCBSI3U
MEXy U3y4YE€HHBIM MaTEepPUAIIOM U MPHU MOJIYYCHUH HOBBIX 3HAHHM, a TaKkKe Mpu padoTe
C UCTOYHHMKAMHU XuMHU4eckod wuHbopmaruu. OpHUEHTHUPOBATHCS B TOHATHUAX U
orepupoBaTh UMHU Ha 0A30BOM ypOBHE, IPUMEHSTH MPHU BHITIOJIHEHUN YYEOHBIX 3aJJaHUMN
U pelIeHUU PacUeTHBIX 3aJlay C OMOPOM HAa AJITOPUTM YUYEOHBIX NEUCTBUM M3y4YCHHBIC
3aKOHBI U TEOPUHU: 3aKOH coxXpaHeHus maccsl, [lepuonnueckuit 3axkon /.M. Menneneesa,
*3aKOH TIOCTOSIHCTBA COCTaBa™, 3aKOH ABOrajJpo; aTOMHO-MOJICKYJISpHAs TEOpHs.
CooTHocuTh 0003Ha4YeHUs, KOTOpble uMeroTcs B Tabnuie «llepuonuueckas cucteMa
xumudeckux asnemeHtoB . . MenzaeneeBay ¢ YMCIOBBIMH XapaKTEPUCTUKAMHU
CTPOCHHUSI aTOMOB XHWMMUYECKHUX DJIEMEHTOB (COCTaB W 3apsll sapa, oOIlee YUCIIo
AJIEKTPOHOB U pacIpeieiieHUEe UX MO JICKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJEMEHTHI, HEOPraHUYeCKHUEe BEIIECTBA;
XUMUYECKUE peakiuu (M0 YUCIY M COCTaBy Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, IO
TerIoBoMy 3P (HEeKTy, M0 U3MEHEHHUIO CTETICHH OKWCJICHUS XMMUYECKHX DJIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOWCTBA  BEIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPIK/Iasi ONMUCAHUE MPUMEPAMH MOJIEKYJISIPHBIX YpPaBHEHUH
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUN C OIIOPOM HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT X COCTaBa U CTPOECHUS;
BO3MOXHOCTHM MPOTEKAHUSI XUMUYECKUX MPEBpAIICHUN B Pa3IUYHBIX YCIOBUSIX TOCIE
MPEIBAPUTEIILHOTO 00CYXACHUS C Me1aroroM;

BBIYUCIISATH OTHOCUTEIIBHYI0 MOJEKYJISIPHYIO M MOJISIPHYKO MAacChl BEIIECTB;
MacCOBYIO JOJI0 XMMHYECKOTO 3JeMEHTa Mo (OpMyJie€ COCIUHEHUS; MACCOBYIO JOJIO
BEIIIECTBA B PACTBOPE; MPOBOJIUTH PACUEThl MO YPABHEHUIO XUMUUYECKON peakIuu C
OTIOPOM Ha aJTrOpUTM;

MIPUMEHATh OCHOBHBIE ONEPAMU MBICIUTEIbHOW MESTEIbHOCTH — aHAIU3 H
CHUHTE3, CpaBHEHHE, O0000IIeHHEe, CcHCTeMaTh3alus, KilacCu(pUKAIUs, BBISIBICHHUE
MIPUYUHHO-CIEACTBEHHBIX CBSA3EH — JJISl U3YUYEHUs CBOWMCTB BEIIECTB U XUMHUUYECKUX
peakivii, eCTEeCTBEHHO-HAYYHBIE METOJbl TO3HAHUS — HaOII0IeHNe, W3MEPEHHE,
MOJICIUPOBAHUE, OSKCHEPUMEHT *(peanbHbI W MBICICHHBIN)* T1MOJ PYKOBOJCTBOM
nearora,

CleIoBaTh NpPaBWJIAM IOJIb30BAHUS XMMHUYECKOW NOCYJO0M W J1abopaTOpHBIM
o0OpynoBaHUEM, a TaKXKe IMpaBuiaM OOpAIllEHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMU MO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMUYECKUX OIBITOB MO MOJYYCHUIO U
coOMpaHuI0 Ta3000pa3HbIX BEHIECTB (BOAOPOAA M KHUCIOPOJA), IPUTOTOBICHHIO
pPacTBOPOB € OMPEACIEHHON MAaCCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA; INIAHUPOBATH
U TPOBOJUTH XUMHUYECKUE SKCIEPUMEHTHI MO PACIIO3HABAHHUIO PACTBOPOB IEIOYEH U
KUCJIOT C TOMOIIBI WHIUKATOPOB (JIakMyc, (eHoJdTalienH, METUIOpaHX H Jp.),
MOATBEPKIAIOIMINX KAYECTBEHHBIM COCTaB HEOPraHWYECKUX BEIIECTB (KAYECTBEHHBIC
peaKIMy Ha UOHBI) MOJT PyKOBOJICTBOM Ii€arora.

9 KIIACC

pPacKpbIBaTh CMBICII OCHOBHBIX XWMHYECKUX MOHSATUN: XUMUUYECKUN DIJIEMEHT,
aToM, MOJIEKYJia, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO,
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BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHUYECKas peaxiHs,
XUMUYECKas CBA3b, *TeruioBor 3P deKT peakiuu, MOJb*, MOJSIpHBIH 00BbEM, PacTBOP;
ANEKTPOIUTHI, HEANEKTPOJIUTHI, JIEKTPOIUTUYECKAS TUCCOLUUALMS, PEAKIIMU HOHHOTO
oOMeHa, KaTaiu3aTop, *XUMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIE
peakuu’™, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH, OKHCIUTETh, BOCCTAHOBUTEID,
OKHUCJICHUE W BOCCTaHOBJIEHHE, aJUIOTPOIus, aM(OTEpHOCTb, XUMHUYECKass CBA3b
(koBajieHTHasi, WOHHAs, METAIMYECKas), KpUCTAJUIMYEcKas pemeTka, *Koppo3us
METaJUIOB, CIUIABbl; CKOPOCTh XUMHUYECKON peakuuu®, mnpeneiabHo AOoMycTUMas
konneHtpanus (I1/1K) Bemectna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHA (cM. m. 1) u
MPUMEHSTH 3TU TOHATHUSI IPU ONMKUCAHUU BEILIECTB U UX MPEBPAICHUN;

UCIIOJIB30BaTh 3HAKM W CUMBOJBI ISl (PUKCAIlMU pPEe3yJIbTaTOB HaONIOACHUM,
cocTaByieHHs] (OpMYJ BEUIECTB U YPaBHEHUI XMMHUYECKUX PEaKIMil, 3alIMCU JaHHBIX
ycioBuit 3aga4. Mcnonb3oBate 0003HaueHus1, uMmeronuecs: B [lepuonnuecko cucreme
U Tabnuie pacTBOPUMOCTH KHCIIOT, OCHOBAHHMI W COJIEM B BOJE ISl BBITIOJHEHUS
3aJJaHUM.

ONpPENENATh BAJCHTHOCTh M CTENEHb OKUCICHHS XUMHYECKHX 3JJIEMEHTOB B
COCIMHEHMSIX Pa3jIM4YHOIO COCTaBa; NPUHAMJIECKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COEAMHEHUI C ONOpPOW Ha ONpENEJEHUs, B TOM YHUCIE CTPYKTYPUPOBAHHBIC;
BUJIbI XUMUYECKON CBS3M (KOBAJIEHTHAs, MOHHAS, METAJUIMYECKasi) B HEOPraHUYECKHUX
COCIMHEHMSIX; 3apsA]l MOHA IO XUMHUYECKOW (opmyse; XapakTep Cpelbl B BOJHBIX
pacTBOpax KHUCIOT M WIENOYeH, *TUI KpUCTAUIMYECKOW PEmETKH KOHKPETHOIO
BEIIeCcTBa™;

packpeiBath  cmbicn  [lepmogmueckoro 3akona .M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IMOHWMAaHHE: *OMHMCHIBATH W XAPAKTEPU30BATh* TAOIUYHYIO
dbopmy Ilepuogmueckoil CHUCTEMBI XUMHUYECKHUX OJIEMEHTOB: pa3jiudarh MOHSITHUS
«rnaBHasg noArpynma (A-rpynma)y U «mnobdounas moxarpynna (b-rpymnma)», manbie u
OOJBIINE MEPUOIBI; *COOTHOCUTD * 0003HAYEHUS, KOTOPBIE UMEIOTCS B TIEPUOINUECKOMN
TabnuIle, ¢ YUCIOBBIMU XaPAKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX JIEMEHTOB
(cocTaB u 3apsia a1apa, 001ee YUCI0 MEKTPOHOB U paclpeiesieHne UX Mo 3JIEKTPOHHBIM
ciosM); *0OBSICHATH® 0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBONCTB XWMHUYECKHUX
AJIEMEHTOB M MX COEAMHEHUH B Mpeesiax MajiblX NEPUOJOB U TJIABHBIX MOJATPYIII C
y4E€TOM CTPOEHHUSI UX aTOMOB;

KJIACCU(PUIIMPOBATh XMMUYECKHE D3JIEMEHThl; HEOPraHWYEeCKHUE BEILECTBA;
XUMUYECKUE peakiuu (10 YHCIy U COCTaBy YYacTBYIOUIMX B pPEaKIMU BEILECTB, MO
TerioBOMY 3(PeKTy, M0 UBMEHEHUIO CTENEHEeW OKUCICHUS XUMUUYECKUX DJIEMEHTOB) C
ONOPOU Ha CXEMBI;

XapaKTepru30BaTh (OMUCHIBATh) OOIIKE U cHeNU(PUIECKUe XUMUYECKHE CBOMCTBA
BEILECTB Pa3JIMYHbIX KJIACCOB, MOATBEPKIasi OMHUCAHHE MPUMEPAMHU MOJEKYJSIPHBIX U
MOHHBIX YPABHEHU COOTBETCTBYIOIIUX XUMHUYECKAX PEAKIIUI C OTIOPON HA CXEMBI;

COCTaBJISAITh YPAaBHEHUS JJIEKTPOJUTHYECKON TUCCOUMALMU KHUCIOT, WIEIOYEN U
COJICH; TIOJIHBIE M COKpAIEHHBIE YpPaBHEHHUS pEaKlMii MOHHOTO OOMEHa; ypaBHEHUS
peakumii, TOATBEPKAAOUINX CYILECTBOBAHUE T€HETHUECKON CBS3M MEXKIYy BEUIECTBAMU
Pa3JIMYHBIX KJIACCOB;
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pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuui
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS,
BO3MOXHOCTH NPOTEKAaHHUSI XUMUYECKUX MPEBPAIICHUN TMOCIe MPEABAPUTEILHOIO
00CYXIEHHUSI C Teaarorom;

BBIYUCIISAITH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEUIECTB;
MacCOBYIO JIOJI0 XMMHYECKOTO 3JeMEHTa Mo (HOpMyJie COCTUHEHUS; MACCOBYIO OO
BEIIIECTBA B PACTBOPE; MPOBOJAUTH PACUEThl MO YPABHEHUIO XUMUUYECKOW peakIuu C
OTIOPOM Ha aJTrOpUTM;

CJeIoBaTh MpPaBWJIAM IOJIb30BAHUS XHMHUYECKOW NOCYJ0M W J1abopaTOpHBIM
o0Opy/noBaHUEM, a TaKXKe MpaBuiIaM OOpAIllEeHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMU 10 BBITIOJIHEHUIO JTAOOPATOPHBIX XUMUYECKUX OIBITOB MO MOJYUYCHUIO U
COOMpaHUIO Ta3000pa3HbBIX BEIIECTB (AMMHUAKa U YTJIIEKUCIIOrO ras3a);

MPOBOAUTh PEAKIMU, NOATBEPKAAIOIINE KAYECTBEHHBIM COCTaB pPa3JIMYHbBIX
BEIIIECTB: PACIO3HABATh OMNBITHHIM NYTEM XJIOPUA- OpOMHI-, HOIUI-, KapOOHAT-,
docdar-, cunukar-, cyiabdar-, TUIPOKCUA-UOHBI, KATHUOHBI aMMOHHUSI U HOHBI
M3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX PAcTBOpPaX HEOPTaHUYECKUX
BEILIECTB;

MIPUMEHATh OCHOBHBIE ONEPAMU MBICIUTEIBHOW JESITEIbHOCTH — aHAIU3 H
CUHTE3, CpaBHEHHE, O0O00OIleHHne, CHUCTEeMaTU3allil0, BBISBJICHUE  MPUYUHHO-
CIEACTBEHHBIX CBSI3€d — IJI1 M3YYCHHUS CBOMCTB BEIIECTB U XMUMHUYECKUX PEaKIUU;
€CTECTBEHHO-HAyUHbIE METO/bl MO3HAHUSI — HAOJIOJIEHNEe, U3MEPEHHUE, MOJICTUPOBAHUE,
AKCIIEPUMEHT (pEabHbIA U MBICIICHHBIN).
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TEMATHUYECKOE INTAHUPOBAHUE

Temarnyeckoe MIAHUPOBAHUE U KOJIMYECTBO YaCOB, OTBOJIMMBIX Ha OCBOCHHE KaXKI0M TEMbI yUEOHOTO npeaMeTa « XUMUS»
denepaibHON aIaNTUPOBAHHOW OCHOBHOM 00pa3oBaTeIbHON MpOrpaMMbl OCHOBHOTO 0OIIEro 0O0pa3oBaHUsl OOYYarOIIUXCS C
3aJIEPKKON TICUXMUYECKOTO Pa3BUTHS, B LEJIOM COBMANAIOT C COOTBETCTBYIOIIMM pazzaesiom denepanbHON paboyeil mporpaMmel
yueOHOro mnpeamera «XHMHS» OCHOBHOM 00pa3oBaTrelbHON MNpOrpaMMbl OCHOBHOTO oOmiero oOpasoBanus. [lpu 3TOM
Opranusanusi BIpaBe camMa BHOCUTb U3MEHEHHUS B COJEpKaHHE U paclpeleeHre yueOHOro marepuaia no rojgaMm oOydyeHus, B
MOCJIEI0BAaTEIbHOCTh M3YYEHHUS] TEM U KOJIMYECTBO YAaCOB HAa OCBOCHUE Ka)XXIOW TEMbI, ONPEIECICHHE OPraHU3alMOHHBIX (HOpM
oOyuenus u T.I. OOOCHOBAaHHOCTH JAHHBIX M3MEHEHUN OMpenessieTcs BBIOpaHHBIM OOpa3oBarenbHOM opranuzanuendn YMK,
VMHAVBUAYAIbHBIMU TCUXO(PU3NYECKUMU OCOOEHHOCTSIMH KOHKpeTHBIX oOyuaromuxcs ¢ 3[IP, cTeneHbto OCBOEHHOCTH HMMHU
y4eOHBIX TEM, PEKOMEHJALUSIMU [0 OTOOPY M aJanTaluy yueOHOro Marepuaia o XUMuM, peacTaBieHHbIMU B [losicHuTenbHOM
3aIHCKE.

[Ipennaraem 2 BapuaHTa MPUMEPHOTO TEMATHYECKOTO TUIAHUpPOBaHUs njisi oOydaromuiics ¢ 3[IP: mepBsiil mpeamonaraet
OCBOEHHE ITPOrPaMMbl B MHKJIFO3UBHOM KJIACcCe; BTOPOU — B OT/IEIBHOM KJlacce.

1-id BapuanT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeEMs

8 KVIACC
(2 4 B HEemto, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)
MpumepHbie TeMbl, OCHOBHOE cogepiKkaHue OCHOBHbIe BUAbl A,eATeNIbHOCTU
pacKpbiBalowWwMe gaHHbIA pasaen obyuarowmxca

nporpammol,
M KOZIMYECTBO YacoB,
OTBOAMMOE Ha UX U3yyeHue

Pa3nen 1.IlepBonavanbubie Xumuueckue noHATHA(20 v)
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Tema 1. XuMHuA — BaXkHas
06/1aCTh €CTECTBO3HAHUA U
NMPaKTU4YeCKOH JesTeJIbHOCTU
YeJioBeKa

(54)

[IpeaMeT xuMuu.* Posib XMMUU B )KU3HU YeJsloBeKa. XUMHUs B
CcUCTeMe HayK. MeTo/ibl TO3HAHUS B XUMHUU.*

Tesa u BemecTBa. Pu3nyeckue CBOMUCTBA BeleCTB. ArperaTtHoe
cocTosiHUe BellecTB. YucThble BemecTBa U cMecd. Ciocoobl
paszeneHus cMeceil. Pu3nyeckue U XUMUYECKHUE IBJIEHUS.
[IpusHaky U yca0BUA NPOTEKAHUA XUMUYECKUX peaKIui.
3HAKOMCTBO C NIpaBUJIaMu 6e30MacCHOCTH U NPUéMaMu paboThl B
XMUMHYECKOH JTabopaTOPHH.

JleMoHCTpanuu

1. JJTabopaTopHOe 060pyLOBaHUE.

2. PazninyHble BUABI XUMUYECKOU MOCY /B,

3. O6pasybl BelLeCTB.

4. Cnioco6rlI pa3zeseHusi cMecelt (GUIbTpOBaHUE, BEITAaPUBAHUE,
JUCTHILIALMSA, XpoMaTorpadus).

JlabopaTopHble U IpaKTHYeCKHe paGoThbl

Jla6opamopHble onbimbol:

OnucaHre GpU3NIECKUX CBONCTB BeleCTB.

PasjiesieHue cMecH ¢ TOMOIbIO MAarHUTA.

Ilpakmuueckue pabomul:

Ne 1. JlTabopaTopHOoe 060pyA0BaHHE U TPUEMBI PaGOThI C HUM.
[IpaBusia 6e30nacHOM paboThl B XMMUYECKON J1a60paTOPHH.
Ne 2. OumncTKa 3arpAsHEeHHON NOBapeHHOW cou
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PaCKpblBaTb CMBICJT H3y‘{aeMbIX HOHHTI/II‘/'I C IOMOIIbIO ITeJarora.

PackpbiBaTb posib XMMUU B IPUPO/Ie U XKU3HU YeJI0BeKa, eé CBA3b C PYTUMU
HayKaMHU.

PazsinyaTh YUCThIE BENECTBA U CMECH; OJTHOPO/HbIE U HEOJHOPOIHbIE CMECH;

PaznuyaTh pusnyeckue 1 XuMHU4YeCKHe SIBJIEHUs C OIOPOH Ha onpesiesIeHusl.

OHpeﬂeJIHTI: npnsﬂaxn XUMHUYECKHUX peaKunﬁ u yC.IIOBI/IH Ux HpOTeKaHI/IH.

CJyie1oBaTh MpaBUJIaM MOJIb30BaHUS XUMHUYECKOH MOCY/10H U JJabopaTOPHBIM
000pyZI0BAaHUEM, A TAKXKe NPaBUJIaM 00pallleHUs C XUMUY€eCKHMHU Bellle-CTBAMH
B COOTBETCTBHUHU C l/IHCprKlLI/IHMI/I 10 BBIINIOJIHEHUIO HpaKTI/I‘{eCKl/IX pa60T non
KOHTpPOJIEM MeJarora.

[I1anupoBaTh ¥ NPOBOAUTbL XMMUYECKUN IKCIIEPUMEHT 110 U3YYEHUIO U
OMHCaHUI0 PU3NYECKUX CBOMCTB BeIlleCTB, CIOCOO0B pas/iesieHUus: cMecei
BellleCTB I0/] PYKOBOJACTBOM IeJarora ¢ 06CyieHueM MiaHa paboThl.

Hcnosib30BaTh NpH BLINMOJHEHUH yue6GHBIX 33/JaHUH U B ITpoliecce
WCCJIe[I0BATENbCKOM J1esITeIbHOCTH HAyYHO-IONYJISIPHYIO INTEPATYPY
XUMHYECKOTro COJiepXKaHUs, ClIpaBOYHbIe MaTepHuaJibl, pecypchbl MHTepHeTa Moz,
PYKOBO/ICTBOM Ilearora.

BricTpauBaTh pa3BEépHYThIe MHUCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOH Ha
MHbOpMaIUI0 U3 y4eGHUKA U CIPAaBOYHbBIX MaTepHUaoB, TPaMOTHO
WCIOJIb30BaTh U3y4YEHHbIH NOHATUIHBIN annapart Kypca XUMHH



Tema 2. BemecTBa
U XMMUYeCKHe peaKi i
(154)

AToMBI 1 MoJieKyJIbl. XUMUY€eCKHe 3JIeMeHThl. 3HaKH (CHMBOJIbI)
XUMUYEeCKUX 371eMeHTOB. [IpocThle U c/103KHbBIe BelllecTBa.
ATOMHO-MOJIEKY/IIPHOE YYEHHUe.

Xumunyeckasi opmysia. BaseHTHOCTb aTOMOB XMMHUYECKHUX
3JIEMEHTOB. *3aKOH IIOCTOSIHCTBA COCTaBa BellecTB.*
OTHOcuTe/bHasA aToMHas Macca. OTHOCUTeIbHAsA MOJIeKyJIsIpHas
Macca. MaccoBas [,0J11 XMMHU4Y€CKOI0 3J1eMeHTa B COeIMHEHHUH.
dursnyeckre U XUMUYECKHE sIBJIeHUS. XUMUUYecKasl peaKIiHsl.
[IpusHaky U yca0BUA NPOTEKAHUA XUMUYECKUX peaKIuH.
Xumuyeckue ypaBHeHUA.

Tunbl XUMUYECKUX peaklui (coeJuHEHUS, Pa3/IOKeHHs,
3aMelleH1s, 00MeHa).

3aKOH coXpaHeHHsI MacChl BelleCTB.

*M. B. JIOMOHOCOB — y4éHBINA-3HIUKJIONELUCT.*

AeMoHcTpauumn

dusuyeckue siBJeHUs (pacTUpaHUe caxapa B CTYyNKe, KUIIEHUE U
KOHJIeHCallusl BOAbI U T. [.).

Xumundeckue siBJeHUs (ropeHre CBeYH, pa3JiocKeHHe caxapa,
B3aUMOJIECTBHE CEPHOU KUCIOTHI C XJIOPU/IOM Gapus,
passioxeHue ruapokcuaa Mmeau (1), B3aumoaelicTBre xkese3a ¢
cepoii, B3anMo/ielicTBHe KeJie3a ¢ pacTBopoM cosnu Meau(11)).
OnbIT, WTIOCTPUPYIOLUIMHN 3aKOH COXpaHEeHUs MacChl.

Jla6opaTopHble 1 NpakTUYecKue paboTbl

JlaGopaTOpHbBIE ONBIThI:

[IprMephl dU3UYECKUX SIBJIEHUH (1aBJIeHUEe BOCKA, TassHUE
JbJa).

[IprMepbl XUMHUYECKUX SBJEHUH (TpOKaJTMBaHUE MeJHOH
MIPOBOJIOKH, B3aUMO/JlelicTBUE MeJia C KUCTOTOM).

Mojesii aTOMOB U MOJIEKY.T

MpakTnyeckan pabota Ne3 MpusHaKM NPOTEKAHUA XMMUYECKUX
peaKkumi

BbluncneHus

— OTHOCHTEJIbHON MOJIEKYJIAPHOW MacChl BELIECTB;

— MaccoBO#M JI0JIM XHMHUYECKOT0 3JIeMeHTa 1o popmyJie
COeIMHEeHHUS.

[IprMeHATb ecTeCTBEHHO-HAay4YHble METO/Ibl IO3HAHUS (B TOM YHCIIe
HabJ/IIoleHue, MO/leJIMPOBaHNe, IKCIIEPUMEHT) U OCHOBHBIE ONlepaluu
MBIC/IUTEJIbHOH J1esITeIbHOCTH (CpaBHEHHUe, KilacCuUKalys) 4151 U3ydYeHUs]
BeLeCTB ¥ XMMHUYECKHUX peaKIui C ONOpOH Ha aJITOPUTM HJIH CXEMY.

PackpbIBaTh CMBIC/ U3y4aeMbIX TOHATHH U 3aKOHOB U NPUMEHSTh 3TH MOHATHSA
IIpY ONIMCAaHUU CBOMCTB BelLeCTB U UX NIPeBpallleHUH C OTIOpOM Ha IJIaH U
KJ/II04eBble CJI0Ba.

PasnnyaTh pusnyeckue U XMUMHUYeCKHe SIBJIEHUs], 06bSICHITD UX CYI[HOCTb C TOYKHU
3peHHsI aTOMHO-MOJIEKY/ISIPHOTO YYeHHsI C OTIOPOH Ha ollpe/ie/IeHUs U CXeMBI.

OnpezensiTb NPpU3HAKU XUMHUUYECKUX PEAKIMH, YCI0BUS UX NPOTEKAHUSI.

OGBACHATD CYIHOCTb PU3NUECKUX U XUMHUIECKHUX sIBJEeHUH C TOUKH 3peHuUs
aTOMHO-MOJIEKYJ/ISIPHOTO YY€eHHUs C UCII0JIb30BaHUEM BH3YyaJlbHOU ONOPBHIL.

KnaccudunupoBaTh XMMHUYECKHE PEAKLUH (110 YUC/TY U COCTABY Pearupyouux u
06pasyoLIMXCcs BEIIEeCTB) C ONIOPOX Ha CXEMBIL.

CocTaB/sITb GOpMy.JIbl GMHAPHBIX BelleCcTB 10 BaJIeHTHOCTH U ONIpeJeisiTh
BaJIEHTHOCTB 10 $OpMyJiaM BellleCTB C ONOPOH Ha aJIFOPUTM y4eOHBIX
IEeUCTBUH.

PaccTtaBiATh K03$dULIHEHTHI B ypaBHEHHUAX XUMUYECKUX PeaKI1i ¢ 0Nopoi Ha
QJITOPUTM yUeOHBIX e ICTBUH.

CnefoBaTh NpaBUJIaM N0J1b30BaHUS XUMUYECKOM TOCY0H U 1a60paTOPHBIM
060pyloBaHKEM, A TaKXe NIPaBU/IaM 00pallleHHs C BellleCTBaMH B COOTBETCTBUU
C MHCTPYKLMSMH 110 BBIMOJHEHHUIO JJa60paTOPHBIX XUMUUECKHX ONBITOB MO/,
KOHTpOJIEM Nefiarora.

HWcnosib3oBaTh NpH BLINOJHEHUH yuye6OHBIX 33/JaHH U B IIpoliecce
HCCJieloBaTe/IbCKOM eI TeJIbHOCTHU
HAY4YHO-NIOMYJISIPHYIO JIUTEPATYPy XUMHUYECKOT0 COAePXKaHus1, CIPaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa 1o/ pyKOBO/ACTBOM Iefiarora.

BricTpanBaTh pa3BépHyThIe MMCbMEHHbIE U YCTHbIE OTBETHI C OTIOPO Ha
uHbOpMaIMIo U3 y4eOGHHUKA U CIPAaBOYHbIX MaTepHaIoB, TPaMOTHO
MCI0JIb30BaTh U3YYEeHHbIM NOHATUNHBIN alllapaT Kypca XUMHUU

Paszaes 2. BaxxHeilliMe npeACTaBUTE/IU HeOpraHudeckux Bemects (30 4)
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Tema 3. Bo3gyx. Kucnopoa.
MoHaTne 06 okcnpax

(59

Bo3ayx — cMech rasoB. CocTaB Bo3/yxa.
Kuciopoa — asieMeHT U mpocToe Belle-
cTBO. 030H — *ajumoTponHas MogudUKalus KUucaoposaa.™

HaxoxxeHue kuciopo/a B nprupoie, GusnyecKre U XUMHYeCKUe

CBOMCTBA (peaKUMH OKUCJIEHUs, TOpeHHe). YCI0BUs
BO3HMKHOBEHHUS U NIpeKpalleHus ropenus. [lonaTue

00 oKcH/1axX.

*Crioco6bl OJIyYeHHs KHCI0pOo/ia B 1a60paTOPUU U
npoMbliieHHOCTH.* [I[puMeHeHue kucaopoaa. Kpyrosoport
KHCJIOpO/Jia B IPHpO/Je.

*Tens1oBoH 3P PEKT XUMHUIECKOU PEAKIUH, TIOHATHE O
TEePMOXHMHUYECKOM ypaBHEHHH, 3K30*- U IHJ0TEPMHUYECKUX
peaknusx.

*TonsuBo (HedTh, yroJib U MeTaH). 3arpsAi3HEHUE BO3/YXa,
Croco6bl ero nNpeAoTBpalleHus. YCcuaeHe NIapHUKOBOIO
3ddekTa, paspylieHre 030HOBOroO cja0s.*

AeMoHcTpauumn

BsaumogelictBue pocdopa, cepsl U Kese3a C KUCI0POAOM
(BO3MOXXHO HUCIIOJIb30BaHKE BU/IEOOTBITOB).
OnpejesieHUe cojiep>KaHUsl KUCA0pPO/ia B BO3AyXe.
OnbIThI, IEMOHCTPUPYIOLHE YCA0BUS BOSHUKHOBEHUS U
[peKpalieHUs TOpeHus.

Na6opatopHble u npakTU4eckue pabotbl
JlabopaTOpHBIX OMBIT:

O3HaKkoMJIeHHe c 06pa3liaMHi OKCH/I0B.
[IpakTHyeckas paboTa:

Ne 4. [ToslyyeHUe KUCI0POAA, U3yYeHHE er0 CBOUCTB.

Bbluncnenms
— MOJIEKYJISIPHOW MaccChl KUCJI0pPO/ia U 030HA HA OCHOBAaHUH
aTOMHOM MacChl XMMHU4YECKOI'0 3/IeMeHTa
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PackpbIBaTh CMBIC/ U3y4aeMbIX MOHATUH U MPUMEHSATD 3TH NMOHATHUS IPU
ONHMCAaHUU CBONCTB BELECTB U UX NpeBpallleHUH ¢ UCI0J1b30BaHHEM OMOPHBIX
CJIOB Y KJIMIIIE.

XapakTepH30BaTh (ONUCBIBATb)C ONOPOLL HA NIGH, CXeMY, KPAMKYIO 3anUch
COCTaB BO3/lyxa, Pu3NUecKre U XU-MUYeCKHe CBOMCTBA KHUCJI0POA], CIIOCOGBI
€ro INoJIy4yeHus, IpYUMeHeHUe U 3HaueHue B IPHUPO/ie U XKU3HU YesIoBeKa.

CpasHusamb peakyuu 2opeHus U Med/1eHHO20 OKUC/IeHUs C IPpeBapUTeIbHbIM
06CyleHHeM NapaMeTPOB CPAaBHEHUS.

Co6upatb MpUGOPHI [JIsT HOJYyYeHUs] KHCI0poAa (BBITECHEHHEM BOJIbI U
BO3/yXa).

PacnosHaBaTb ONBITHBIM IMYTEM KUCJ0PO/, 1O/ KOHTPOJIEM Ile/iarora.

Hcnosb30BaTh XMMHUYECKYI0 CHMBOJIMKY /J1s1 COCTaBJIeHUs GOPMYJI BEILeCTB,
MOJIEKYISIPHBIX YPaBHEHUH XUMHUYeCKHUX PeaKIUH € yJacTHeM KHUCI0pOoAa.

O6BACHATD CYIHOCTb 39KOJ0TMYeCKUX MP06.JieM, CBA3aHHBIX C 3aTpsA3HEHNEM
BO3JyXa.

CsiefoBaTh NpaBUIaM 6e30M1acHOMN paboThl B J1ab0paTOPUU PU UCI0/1b30BaHUU
XUMMYeCKOU Nocy bl ¥ 060pyAOBaHHUs N0/, KOHTPOJIEM NTe[]arora, a TaKkxe
npaBuJ/IaM 06palleHus C TOPIOYHUMH BellleCTBAMU B OBITY.

[l1aHUpPOBATE U OCYLIECTBJIATH Ha MPaKTHKe XUMHUYeCKHe IKCIIepUMEHTHI,
NPOBOJUTb HAOJII0JeHHs, leJ1aTb BbIBOABI 110 pe3yJIbTaTaM 3KCIIepUMeHTa MOoJ,
PYKOBOJACTBOM IeJarora.

YuyacTBOBaTb B COBMeCTHOM paboTe B rpyImIe.

HMcnonb3oBaTh NpH BbINOJHEHUH yU4eOHBIX 3aJaHUH U B Ipoliecce
UCCJIe[0BaTeNbCKOH JiesATeIbHOCTH HayYHO-IIONYISPHYIO INTEpaTypy
XUMHYECKOT0 COJlepXKaHUs, CIpaBOYHbIe MaTepHaJibl, pecypchl MHTepHeTa oz,
PYKOBO/ICTBOM Ileiarora.

BoicTpanBaTh pa3BépHyThIe MMCbMEHHBIE U YCTHbIE OTBETHI C OOPOH Ha
nHbOpMaIHIO U3 yyeOHHKaA U CITPaBOYHBIX MaTepHasIOB C ONIOPOH Ha IJIaH,
IrPaMOTHO MCI0JIb30BaTh U3y4eHHbIN NOHATUMHBIN annapaT Kypca XMUMHUU



Tema 4. Bogopoga.
IIoHsATHE 0 KHC/I0TAX U COJIAX

(54)

Tema 5. KoinuecTBeHHbIE
OTHOIIIEHHMSA B XUMHUH

(44)

Bogopos — aneMeHT 1 mpocToe BelecTBo. HaxoxxaeHue B
npupoje, pusndeckre U XMMHUYECKHe CBOMCTBA (Ha mpuMepe
B3aMMO/JeHCTBHS C HEMEeTalJIaMU U OKCHJIJaMU MEeTaJIJIOB),
NpUMeHeHHUe, *Cr1oco6bl MoJyYyeHHus. ™

[ToHATHE O KUCJIOTAX U COJISAX.

AemoHcTpauumn

[TosryyeHue, cobrpaHue U pacio3HaBaHUe BOJOPOJa.
['opeHue Bojopoaa.

B3aumogelicTBue Bogopoja ¢ okcugoM megu(11).

Na6opatopHble U NpaKTMYeckne paboTbl
JlabopaTOPHBIH OTIT:

B3auMoelicTBHE KUCJIOT C MeTa/lJlaMU.
[IpakTHyeckas pa6oTa:

Ne 5. [TosiydueHMe BOA0POAA, U3yYEHHE ero CBOUCTB.

Bbluncnenms
— MOJIEKYJISIPHOW MaccChl BelleCTBa HAa OCHOBAaHMU aTOMHOM
MaCChbl XUMHWYECKUX 3JIEMEHTOB

KosinuecTBo BemectBa. MoJsib. MoJisipHast Macca. 3akoH
ABorazpo. MosisspHbI/ 06'bEM ra3oB. PacuéThl 10 XUMHUYECKUM
ypaBHEHUSIM.

JleMoHcTpanus
06pa3ibl BeleCTB KOJTUIECTBOM 1 MOJIb.

Bbluncnenusa

— 00'b€Ma, KOJIMYeCTBA BelleCTBa rasa [0 ero U3BeCTHOMY
KOJIMYECTBY BelleCTBa UJIH 00bEMY;

— 006'bEMOB ra3oB 10 YpaBHEHHUIO peaKLM1 Ha OCHOBE 3aKOHa
06'bEMHBIX OTHOILIEHHUH ra30B
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PackpbIBaTh CMBIC/ U3y4aeMbIX MOHATUH U MPUMEHSATD 3TH NMOHATHUS IPU
OINMCAaHUU CBOVCTB BellleCTB U UX NpeBpalleHU .

XapakTepHu3oBaTh (ONUCBHIBaTh) GU3NYECKHE U XUMHYEeCKHEe CBOHCTBA BOJOPOAa,
CI0CO6bI ero NoJIyyeHHUs,, IpUMeHeH e C ONTOPOH Ha IJIaH, KPAaTKYIO 3alHCh,
cxemy.

Cobupatb mpr6op /st HOJyYeHHs BOJAOPO/iA C UCII0Ib30BaHUEM BU3yaJlbHOU
OTIOPEI

Hcnosib30BaTh XMMHUYECKYI0 CHMBOJIMKY /J1s1 COCTaBJIeHUs GOPMYJI BEILeCTB,
MOJIEKYISIpHBIX YPaBHEHUH XUMHUYECKUX peaKLui ¢ y9acThUeM BOAOPOJA C
ONOPOM Ha aJIFCOPUTM.

CnenoBaTh NpaBUaM 6e30MacHON paboThI B J1JaGOpAaTOPHH NMPH UCTIOJIb30BAaHUHU
XUMHYeCKOH MoCy/ibl U 060pyA0BaHUS 110/] KOHTPOJIEM ITefiarora., a Takxe
npaBUJIaM O6pallleHHs C TOPIOYMMH BellleCTBAMHU B ObITY

[lnaHMpoBaTk U OCYLIECTBAATh Ha NPAKTHKe XUMHUYeCKHe 3KCTIepUMEHTBI,
IPOBOJAUTDB HAOJIIO/IeHHs], Ae/IaTh BBIBOAbI 110 Pe3yJIbTaTaM 3KCIIepUMeHTa M0/,
PYKOBOACTBOM Ilefjarora c 06cy>xJieHueM IlJlaHa paboThl, C UCIIOJIb30BaHUEM
KJIM1Ie.

YuyacTBOBaTb B COBMeCTHOM paboTe B rpyImIe.

[lnaHMpoBaTk U OCYLIECTBAATh Ha NPAKTHKe XUMUUeCKHe 3KCTIepUMEHTBI,
NPOBOAUTD HAOJIIO/IeHHs], Ae/IaTh BBIBOADI 110 Pe3yJIbTaTaM 3KCIepUMeHTa.

YuyacTBOBaTb B COBMeCTHOM paboTe B rpymnmne

PackpbIBaTh CMbIC/ M3y4aeMbIX MOHATUH U MPUMEHATD 3TH NMOHATHSA, a TaKxKe
M3y4YeHHble 3aKOHbI U TEOPHH AJIA pellleHUs1 PacyéTHBIX 3a/iay C TIOMOIbI0
nejarora.

BbIunciaTh MOJIIPHYIO MaccCy BellecTB; KOJIMYeCTBO BellleCTBa, 00'bEM rasa,
Maccy BellleCTBa € OIOPoM Ha o6pasel, Ha GOpPMyJIbl;

[IpoBOAXUTE pacyéThl 10 ypaBHEHUAM XUMHUYECKUX PeaKL Ui C OIOPOM Ha
o6pasel], aJITOPUTM yIeOHBIX IeHCTBUN: KOJMYECTBa, 00'bEMa, MacChl BEN[eCTBA
10 U3BECTHOMY KOJIMYECTBY, 00'bEMY, Macce peareHTOB MJIM IPOJYKTOB
peaxIuu.

BricTpanBaTh pa3BEépHYThIe MHCbMEHHbIE H YCTHbIE OTBETHI C OITOPO Ha UH-
dopmManuio 13 yyeGHUKA U CIPABOYHBIX MaTEPUA/IOB, FPAMOTHO UCIO/Ib30BaTh
Y3y4eHHbIH NOHATUMHBIN aNapaT Kypca XUMHUHU C IOMOILbIO Ilefjarora.



Tema 6. Boga. PacTBopsl.
IoHuATHE 06 OCHOBAaHUAX
(59)

Boga, ee cocTas, cTpoenue, MosiekyJibl. Prusndeckre cBoicTBa
BOJbI. *AHa/IN3 ¥ CUHTE3 — MEeTO/bl U3yYeHHsI COCTaBa BOABL*
XvMHYecKUe CBOMCTBA BOAbI

(pasJsioxkeHHe, peaKkLMy C HATPpHeM, OKCH,0M KaJbIUs, OKCUAOM
cepsbl V.

CocTaB ocHOBaHUU. [IoHATHE 06 UHAMKATOpPAX.

*Boja kak pacTBopuTeb.* PacTBophl *PacTBOpUMOCTD
BEILIECTB B Boje.*

*HacblleHHbIE M HEHACBIILeHHble PacTBOPLL * MaccoBast 4011
BellleCTBa B pacTBOPe.

*PoJib pacTBOpOB B IPUPO/ie U B XKU3HU YesioBeKa. KpyrosopoT
BOJbI B IpUpO/e.* 3arpsisHeHHe NPUPOAHBIX Boj,. OXpaHa

Y 0YMCTKa NPUPOJHBIX BOJ,.

AeMoHcTpauumn

JJIEKTPOJIN3 BO/Ibl; CHHTE3 BOJbI; B3aHMO/I€CTBHE BOJIbI C
MeTassiamMu (Na, Ca) (BO3MOXKHO UCIOJIb30BAHUE
BHU/leOMaTepPHUasIOB).

PacTBopeHuUe BelecTB ¢ pa3JIMYHONW PAaCTBOPUMOCTBIO.
HccnegoBaHue pacTBOPOB KUCJOT U Le/I0Y€el C TOMOIIbI0
WHAUKATOPOB.

NabopaTopHble U NpaKkTUYecKue paboTbl

[IpakTHyeckas pa6ora:

Ne 6. [IpuroToBJIeHHEe PACTBOPOB C ONpe/ieIEHHONH MacCOBOM
JloJIed pacTBOPEHHOTO BellleCTBa.

BbluncneHusa
— C MCII0JIb30BaHUEM MOHATHS «MaccoBas J0Jid BellleCTBa B
pactBope»
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PackpbIBaTh CMBIC/ U3y4aeMbIX MOHATUH U MPUMEHSATD 3TH NMOHATHUS IPU
OIMCAaHUU CBONCTB BeleCTB U UX IpeBpallleHHui C TOMOLIbIO Nejiarora.

XapakTepu3oBaThb pU3NUeCKHe U XUMHUYECKHe CBOUCTBA BOJIbI, €€ POJIb KaK
pacTBOpHUTEJIS] B IPUPOJHBIX MPOIECCax C ONTOPOH Ha IJIaH U CXeMY.

CocTaB/IAATh YpaBHEHUs XUMUYECKUX PeaKI Ui C y4acTUeM BOJbI C ONOPOH Ha
cxemy.

OOGBACHATD CYIHOCTb 3KOJI0IMYECKHUX P06JieM, CBI3aHHbIX C 3aTpsi3HEHHUEM
IPUPOJHBIX BOJI, CIOCOOBI OYMCTKH BOJbI OT IPUMece, Mephl 110 OXpaHe BOJ,
OT 3arpsiI3HeHUs 10cje NpeABapUTebHOTO CTPYKTYPUPOBAHUS MaTepHaJIa.

[l1aHUpPOBATE U OCYLIECTBJIATD Ha MPAKTHKE XUMUYeCKHUe IKCIIepUMEHTHI,
IPOBOJUTb HAGJIIO/JeHHUS, 1e/1aTh BbI-

BO/IbI 10 pe3yJsibTaTaM 3KCIepUMeHTa 110/] KOHTPOJIeM I1eIarora, ¢
UCTOJIb30BaHUEM KJIUILIE.

CiiefoBaTh paBUJaM 6e30NacHOM paboThl B J1JabOpaTOPUU PU UCIOIb30BaHUHU
XMMHYeCcKOH NMocy/ibl U 060pyA0BaHUSA N0 KOHTPOJIEM Nearora.

[IpoBOANTE BBIUUC/IEHHUS C IPUMeHeHUeM NOHATHUS «MaccoBasi 1015 BellecTBa B
pacTBope» c onopoi Ha GopMy.IbI.

HWcnosib30BaTh pH BLIMOJHEHUH Y4eOHBIX 33/JaHUH U B poliecce
UCCJle/l0BaTeIbCKOM [leATeIbHOCTH Hay4YHO-NONYJIPHYI0 IUTEPaTypy
XMMHUYECKOTO COZlep>KaHus, CIpaBOYHble MaTepHuaJbl, pecypcbl MHTepHeTa
N0/l PyKOBO/JCTBOM IeJjarora.

BoicTpanBaTb pa3BépHyThble MIMCbMEHHbIE U YyCTHbIE OTBETHI C OIOPOH Ha
nHbOpMaLuIo U3 yuyeOHUKA U CIPaBOYHbIX MaTepHaJoB, TPAMOTHO
WCT0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN aNlapaT Kypca XUMHUU NocjIe
peABapUTebHOTO CTPYKTYPUPOBAaHUS MaTepuaa



Tema 7. OCHOBHBIE KJIaCChl
HeopraHu4ecKux
coeIUHEeHUI

(1149)

Knaccudukanus HeopraHU4eCKUX COeZJMHEHUM.

OKCHJBL: COCTaB, KJIaccudukanus (0CHOBHbIE, KHUCJIOTHBIE,
*aM¢poTepHbIe, HeCOJIe00pa3yIole Ha MPUMepe OKCH/Ia
yriepoaa Il u okenaa asora Il, HoMmeHkaTypa. [lonydyenue*
OKCH/IOB (B3aumoaencTemne c BOAOW, KUCNOTaMM, LLEeNo4amu).
OcHOBaHHUs: COCTAB, Ki1accubukanus (Les1049u U
HepacTBOpPUMbIe OCHOBAHUsI), HOMEHKJ/IATypa.

KucnoTsl: cocTas, KJ'IHCCI/I(bl/IKaL[I/IH, HOMEHKJIaTypa, ¢)I/I3H'~IECKI/IE

W XMMH4YeCKHe CBOWCTBA (B3aMMO/IefCTBHE C OCHOBHBIMHU
OKCH/IaMH COJIIMU Ha IPUMepe COJITHON U CEPHON KUCJIOT),
*crnoco6bl nosyyeHus.* Psj akTUBHOCTH MeTaJlJIOB.

Couu (cpeZiHME): HOMEHKJIATYPA, *CoCO6bI MONyYeHHs ¥,

B3aPIMO,C[eﬁCTBPIe coJieii ¢ MeTaJlJlaMH, KUCJIOTaMH, 1eJI0o9YaMH U

COJISIMM.
['eHeTHYecKast CBA3b MeX/Y KJIaCCAaMU HEOPTaHUYeCKUX
coefrHeHUH. ['eHeTH4eckue pazel [loHATHe 06 aMbOTEPHBIX
TUAPOKCH/IAX Ha IpUMepe [IMHKA U aJIOMUHUs. XUMHUYeCcKue
CBOMCTBA - B3aUMO/IeCTBHE C KUCJIOTAMHU U I1leJI09aMHU.
PassioxeHue npu HarpeBaHUMU.

AemoHcTpauumn

06pa3ybl HEOPraHUYECKUX BeleCTB pa3/JIMYHbIX KJIaCcCOB.
B3auMogelicTBUe pacTBOpa CEPHOU KHUCIOTHI C OKCUJ0M
menu(ID).

Peakuus Hel'Tpanusanuu.

BriTecHeHHe 0JHOTO MeTaJljla APYTUM U3 pacTBOpa COJIU.

Na6opaTopHble ¥ NpaKkTUYeckue paboTbi

JlabopaTopHBIE OMbITHI:

B3auMojelicTBHE KUCJIOT C MeTa/lJlaMU.

[TosrydeHHe HEPACTBOPUMBIX OCHOBAaHHH.

B3aumozieiicTBrMe HEPACTBOPUMBIX OCHOBAHUM C KUCJIOTaMHU.
PaznoxeHnue ruapokcuga Meau(1l) npu HarpeBaHUHU.
[IpakTHyeckas pa6oTa:

Ne 7. PemieHue akcneprMeHTa/IbHBIX 33/1a4 110 TeMe «OCHOBHbBIe

KJIaCCbl HEOPTaHUYECKUX coeIlMHEHUN».

Bbluncnenusa
— [0 YpaBHEHUSIM XUMUYECKUX PeaKLui

OmnpejienieHre OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX COCUHEHHUH 110 MIa0I0Hy.
CocTaBieHHE CXeM CTPOSHHUS] OCHOBHBIX KJIACCOB HEOPTAHMIECKUX COCMHEHHH Ha
OCHOBE OTIPEICITICHHSI.

CocraBienne GopMya OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCIMHEHHH M Ha3bIBaHHE
HX [0 MEXAYHApOAHON U TPUBHAILHON HOMEHKJIATYpE C UCIIOIb30BaHUEM
onpeieNeHNs ¥ TabIHuLbl PACTBOPUMOCTH.

KrnaccnguuupoBanne n3ydaeMbIX BEIIECTB [0 COCTAaBY U CEOUCMBEAM C OTIOPOH Ha
OTIPEIeIIeHHNS, CXEMBI M TAOJINIly paCTBOPHMOCTH.

CocrapieHue TabIHIBI TeHETHYECKUX PANOB B cXeMbl «I eHeTndIecKkast B3aUMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHMYECKIX COCIMHEHHI) IO PYKOBOJICTBOM IIEarora.
[IporHo3mpoBaHHe CBOCTB BEIIECTB HA OCHOBE OOIMX XUMUYECKIX CBOHCTB
H3y4YEeHHBIX KJIACCOB, TPYIII BELIECTB, K KOTOPBIM OHU OTHOCSITCS C UCIIO/Ib30BaHUEM
cxeMbl «[ eHeTHYecKasi B3aUMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHHYECKHX
COEIMHEHMI» 0] pyKOBOJCTBOM IleJlarora.

CocraBiieHue MOJIEKYJIIPHBIX YpPaBHEHUH peakuuil, WILTIOCTPUPYIOLMX XUMHYECKUE
CBONCTBA M3Y4YEHHBIX KITACCOB U CNOCOObI NOJIYYeHs BEIECTB N3yIeHHBIX KIIacCOB,
TPYIII, a TakKe TOATBEPXKJAIOMINX TeHETHIECKYIO B3aUMOCBSI3b MEXK/y HUMH, C
OTIOPOii Ha BepOAbHYIO CXEMY B Ka4eCTBE 3PHTEILHON OMOPEL.

CocraBieHHe MOJIEKYISIPHBIX YPaBHEHUH PEaKIUi M0 CXeMaM C IPeBAPUTETbHBIM
00CyXIeHIEM BBIOOPa pearupyroiuX BEIeCTB.

Brluncnenue no ypaBHeHUSIM XUMUYECKUX peakluii KoaudecTBa, 00bEMa, Macchl
BELIECTBA M0 KOJUUYECTBY, 00bEMY, Macce PeareHTOB WM IPOLYKTOB PEAKILUH IO
aJNropuTMy.

[MnanrpoBaHue U OCYIIECTBICHNE HA TIPAKTHKE XUMHIECKOTO SKCIEPHMEHTA 1
HaOMIOAEHHNS 110]] PYKOBOJICTBOM yUHTEIIS.

DopMynupoBaHHE BEIBOJOB IO PE3yIbTaTaM 3KCIIEPHMEHTA C UCIIOTb30BAHIEM
OTIOPHBIX CIIOB.

®dopMynupoBaHHe ¢ MOMOUIBIO MEarora 1 BHIIOJHEHHUE IPaBuIl 6€301acHoi paboTh! B
11a00paTOPUH MPH HCIIOJIE30BAaHUU XUMHUUYECKOH MOCYABI M 000py10BaHNSI.
Vcrionp30BaHue NpH BBIOJHEHUN y4eOHBIX 3aJaHui U B IpoLiecce
HCCIIe10BATENIbCKON 1€ATEeIbHOCTH HayYHO-IIOMYJIIPHOM JINTepaTypbl XUMHUYECKOTO
COJIeprKaHHsI, CIPaBOYHbIE MaTepHaIbl, pecypcsl IHTepHeTa, OCyIIecTBICHHE BEIOOpa
0J] PyKOBOACTBOM TI€jarora.

BricTpanBanue pa3BEpHYTHIX MMCbMEHHBIX U YCTHBIX OTBETOB C OMOPOM Ha
nH(pOpMaIHIo U3 yIeOHUKA U CTIPABOYHBIX MaTepHaIoB, TPAMOTHOE HCIIOIb30BaHUE
M3y4eHHOT0 NOHATUHHOIO anmnapara Kypca XMMHUHM C UCIIOJIb30BaHUEM IUIaHa,
OIIOPHBIX CJIOB, AJITOPUTMA.

Paspen 3. llepuoaudeckuii 3aKkoH u lleproguyeckasi cucTeMa XUMHU4YeCKUX 31ieMeHTOB /I. U. MeHAe1eeBa.
CTpoeHue aTOMOB. XUMHY€eCKas CBA3b. OKMC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuyu (15 4)

33



Tema 8. MepuoanyecKkuii 3aKoH u
MNepuopuuyeckas cucrema
XUMUYECKUX 3/1IEMEHTOB

A. U. MeHaene-eBa. CtpoeHune
atoma (7 4)

[lepBble MONBITKY KJACCUPUKALNN XUMHUYECKUX 3JIEMEHTOB.
[ToHsITHE O rpynIax CX0JHbIX 3J1eMEHTOB (1LeJI0YHbIE U
I1leJI04HO3€eMeJIbHble MeTaJlJIbl, FaJIoTeHbl, HHEPTHbIE rasbl).
*JJIeMeHTbI, KOTOpble 06pa3yIoT

aMdoTepHbIe OKCUBI U THPOKCUABL*

[lepyoanyeckuii 3akoH U [lepuoan-yeckas cucrtemMa
xuMuyeckux aneMeHToB /. U. Menpeneesa. [lepuopbl, rpynnsi,
noArpymnnbl. PU3ndecKui CMbICH OPSAKOBOTO HOMEpPa
3JIeMeHTa, HOMEPOB Nepro/ia U rpymnibl.

CtpoeHue aToMoB. CocTaB aTOMHBIX sifiep. *U3oTonbL*
JnekTpoHbl. CTpOeHHE 3EKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 xMMUYecKux 371eMeHTOB [leprouyeckoit cucTeMsl

. U. MeHngesneeBa.

XapaKTepHCcTHKa XUMHUYEeCKOT0 3JIeMeHTa I10 ero MOJIOKeHUIO B
[Tepuopuueckoit cucteme /. U. MeHpesneeBa.
*3aKOHOMEpPHOCTH U3MeHeHHs CBOMCTB 3J1eMeHTOB MaJlbIX
NepUO/I0B U IJIaBHBIX OArPYIN B 3aBUCUMOCTH OT aTOMHOT0
(mopsizkoBOTO) HOMEpA.*

*3HaueHue [lepuognyeckoro 3akoHa U [lepuoguyeckoi

CUCTEeMbl XUMUYECKUX 3JIEMEHTOB [JIJIS1 Pa3BUTHUS HAYKU U
npakTuku. [l. U. MeHiesieeB — y4€HBIH, efaror U rpaXkJjaHuH.*

AeMoHcTpauumn

KopoTkonepuogHas v JIMHHONIepHoOUAHasA GOPMbI
[Tepronyeckoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB

J. U. MenpeneeBa.

0O3HakKoMJIeHHe C 06pa3LaMy METAJIJIOB U HEMETAJJIOB.

Na6opatopHble U NpaKTMYeckne paborbl

JlabopaTOpHBIX OMBIT:

B3aumo/ielicTBHE THAPOKCHA [IMHKA C pAaCTBOPAMHU KUCJIOT U
ieja04en
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PackpbIBaTh CMBIC/I NEPHOANYECKOT0 3aKOHA 10/ PYKOBO/ICTBOM IeJiarora.

[ToHnMaTh cylecTBOBaHME IEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMUY€ECKUX
3JIeMeHTOB (M3MeHeHHe PaJJiyCoOB aTOMOB H 3JIEKTPOOTPHULIATEBHOCTH) U UX
COoeIMHEHUH OT I0JIOKEHUS B IEpUOANYECKON CHCTeMe U CTPOEHUs aToMa C
KCIO0JIb30BaHUEM CXEM U TabOJIUI.

YcTaHaBJIMBATh CBSA3b MEXAY M0JI0KEHHUEM 3JIeMeHTa B TepHOANYeCKON cHCTeMe
Y CTPOEHHEeM ero aToMa (CoCTaB U 3apsj A/pa, 061ee YUC/I0 31eKTPOHOB U
pacnpeiesieHHE UX I10 3JIeKTPOHHBIM CJI0SIM) 110 06pasiyy.

[IporHo3upoBaTh XapaKTep U3MeHEeHHs CBOWCTB 3JIEMEHTOB U UX COeJJMHEHUN IO
rpynnam v nepuogam I[leprouieckoit cucTeMsl € NOMOLLBIO IeJjarora.
XapakTepu30BaTb XUMHYECKHE 3JIeMEHThI [TePBbIX TPEX [TEPHO0B, KajIus,
KaJIbL[Uf 10 UX NoJ10’keHUI0 B [lepuognueckoit cucteme /I. U. MeneneeBa.

CiiefoBaTh paBUJaM 6e30NacHOM paboThl B J1JabOpaTOPUU PU UCIOIb30BaHUHU
XMMHYeCcKOH NMoCcy/ibl U 060pyA0BaHUSA N0/ KOHTPOJIEeM Nefarora.

BoicTpanBaTb pa3BépHyThIe MHCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
nHboOpMauIo U3 ydeOHUKA U CIPaBOYHbIX MaTepHaJoB, TPAMOTHO
WCIT0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN aNlapaT Kypca XMMHUU 1ocjIe
CTPYKTYPHUPOBaHUSA MaTepHasla C UCII0JIb30BaHHUEM KJIHILIE.

HWcnosib30BaTh NpU BBINOJHEHUH yuye6OHBIX 33/JaHUH TEKCThI yue6HUKa [ToCJIe
CTPYKTYpHUpPOBaHUS MaTepHasa, CipaBoYHble MaTepuasl ([leproauyeckyio
CUCTEMY XMMHUYeCcKHUX 3jieMeHTOB /I. . MeHjesieeBa, TabJIM1ly pacTBOPUMOCTH
KHUCJIOT, 0OCHOBAaHUM U coJiell B BOJe, 3JIeKTPOXUMHUECKUH psifi HANlpsSXKeHUH
MeTaJjoB).

HWcnosib3oBaTh NpH BLINOJHEHUH yuye6OHBIX 33/JaHH U B IIpoliecce
UCCJIe[0BATENbCKOH JiesITeIbHOCTH HayYHO-IIONYISPHYIO IUTEPATYPy
XUMHYECKOT0 COZlepXKaHMUsl, ClIpaBOYHbIe MaTepHaJbl, pecypcbl UHTepHeTa moj,
PYKOBO/ICTBOM Ileiarora



Tema 9. Xumunueckas csasb.
OKucnAuTenbHo-
BOCCTAaHOBUTE/IbHbIE peaKkuum

(84)

9 KJIACC

*JJIEKTPOOTPHULIATENBHOCT* aTOMOB XUMUUYECKUX 3/IEMEHTOB.
XvMu4eckas cBsi3b (MOHHas1, KOBaJIeHTHasl OJIsIpHAst U
KOBaJIEHTHAas HEMOJISIpHast).

CTeneHb OKUC/IEHHUS.

OKUCJIUTeNbHO-BOCCTaHOBUTeNbHBIE peakiun (OBP). [Ipoueccer

OKUCJIeHUSI U BOCCTaHOBJIeHUSA. OKUCIUTENN U BOCCTAHOBUTEJIH.

AemoHcTpauumn
OKHUCIMTE/IbHO-BOCCTAHOBUTEJIbHBIE PEaKLMU: TOPEHUE,
peakLuy pas3JioKeHus, COeJUHEeHUs

(2 4 B HEmem0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PaCKpblBaTb CMBICJI U3y4YaeMBbIX MOHATUHN noJ pyKoBOoACTBOM Iearora.

OHpe[[eJIHTI: BU/, XUMUYECKOU CBA3U B COeJUHEHHH C UCII0JIb30BAHHUEM CXEM.

Onpefe/isiTh CTeNEeHb OKUCJIEHUSI XUMUYECKOT0 3JIEMEHTA 110 GopMy.Jie ero
COeIMHEHHsI C UCTOJIb30BAaHUEM AJITOPUTMA.

OnpeneisiTh 3JIEMEHT (BELECTBO) — OKUCIUTEJb U 3JIeMEHT (BEIECTBO) —
BOCCTAHOBHTEJIb.

06'bHCHHTb CYLIHOCTBb IMPOLIECCOB OKHUCJIEHUA U BOCCTAHOBJICHHA.

CocCTaBJ/ISATh 3JIEKTPOHHBIN GaJIaHC € YYETOM YUC/IA OTAAHHBIX U TPUHATBIX
3JIEKTPOHOB.

CocTaBJ/ISITh ypaBHEHHE OKUCIUTENbHO-BOCCTAHOBUTEBHOM PeaKIuu 1Mo
aJrOPUTMY pa36opa OKUCIUTENbHO-BOCCTAHOBUTEIbHON peaKIHH.

Hcnosib30BaTh NpH BBINOJHEHUH yUebOHBIX 33/JaHUH TEKCThI yueGHUKa [Tocie

CTPYKTYpHUPOBaHUs MaTepHaJia, CIpaBOYHbIE MaTepHaJIbl (IepUOUIECKYIO
cUCTeMy XUMHU4YecKux 3eMeHTOB /. . MeHeseeBa, Tab 1MLy pacCTBOPUMOCTH
KHUCJIOT, OCHOBAaHUM U COJIeH B BOJie, 3JIEKTPOXUMHUYECKUI PAJ HallPSXKeHU N
MeTaJJIOB).

MpumepHbIe TEMDI,
packpbiBalowwMe AaHHbI pasgen
nporpammol,

W KO/INYeCTBO YacoB, OTBOAUMOE
Ha UX UsyyeHue

OcHoBHOe coaepXaHue

OCHOBHble BUAbI AeATeNbHOCTU
ob6yuatowmxca

Pasges 1. BemecTBo 1 xXMMH4YecKue peaknyu (17 4)
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IloBTOpEHUE U yI/y6/ieHue
3HaHMH OCHOBHBIX pPa3/eJioB
Kypca 8 ki1acca

(54)

[Teproauyeckuii 3akoH. [leproanyeckas cucteMa XUMHAYECKUX
asnieMeHTOB /I. U. MenpeneeBa. CTpoeHUe aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHUHU CBOMCTB XMMHUYECKHX 3J1eMEHTOB IEePBBIX TPEX
NEepHO/IOB, Kalus, KalbIUs U UX

coeJMHEHUH B COOTBETCTBUH C [10JI0XKEHHUEM 3JIEMEHTOB B
NepruoiNYeCcKON CHCTEMe U CTPOEHHEM X aTOMOB.
Knaccndukanus 1 HOMeHK/IaTypa HeOpraHU4ecKHX BelllecTB
(MexxyHa-poAHas ¥ TPUBHAJIbHAsA). XUMHUYECKHe CBOMCTBa
Bell[eCTB, OTHOCSIMXCS K Pa3/IMYHbIM KJIacCaM HEOPTraHUYeCKUX
coeJMHEHUH, UX reHeTHUYecKasl CBSI3b HEOPraHUYeCKUX BeleCTB.
CTpoeHUe BellecTBa: BU/Abl XHMUYECKOH CBSI3U U THIIBI
KPHUCTA/UIMYECKUX PeIETOK. *3aBUCHMOCTb CBOHUCTB BEIleCTB OT UX
cTpoeHus.*

JleMoHCcTpanuu

1. Mogenu KpUcTaIMYeCKUX pelléTOK HeOpraHU4eCcKUX BellecTB.
2. KopoTkonepuoiHas U JJMHHONepUofHasA GopMbl
[leproanyeckod cCUCTeMbl XUMUYECKHX 3J1EMEHTOB

. 1. MenpneneeBa

XapakTepu30BaTb XUMHUUY€ECKUE 3JIeMEHTHI IEPBbIX TPEX NEPUOJ0B, Kalus U
KaJIbL[Ms 110 UX NoJ103keHUI0 B [lepuoguueckoit cucteme /I. U. MeHpeneesa ¢
ONOPOY Ha aJIFCOPUTM.

KnaccudunupoBaTh U Ha3blBaTh HEOPTaHUYECKHE BEIECTBA U3YYEHHbBIX
KJIACCOB C OTIOPOM Ha CXeMY, TaGJIHIy PaCTBOPUMOCTH.

OnucbIBaTh 06IME XUMUYeCKHe CBOMCTBA BELECTB PAa3/IMUHBIX KJIACCOB,
NOATBEPKAATh CBOMCTBA MPUMeEPAMHU MOJIEKYJISIPHBIX YPaBHEHUH
XUMMHUY€eCKHUX peaKILUi ¢ 0Nopoy Ha cXxeMy.

OnpefensiTh BUJ, XUMHUUYECKOW CBSI3U U THUI KPUCTAIIMYECKON PELIETKU
BelIeCTBa C ONOPOU Ha CXeMY.

[IporHo3upoBaTh CBOMCTBA BELECTB B 3aBUCMMOCTH OT UX CTPOEHUS NOC/Ie
npeJiBapyuTeIbHOTO pa36bopa.

BricTpanBaTb pa3BEépHYTble MUCbMEHHBIE U YCTHbIE OTBETHI C OIIOPOH Ha
MHPOpMaLMIO U3 y4eOHHKA U CIPaBOYHbIX MaTepHUasioB, TPaMOTHO
MCI0JIb30BaTh U3yUYeHHbIH NOHATUUHBIN allapaT Kypca XUMUH.

Hcnosib30BaTh pU BbINOJHEHUU YUeOHbBIX 3a/JaHUi U B IIpolLiecce
Hccle0BaTeIbCKOM 1eTeIbHOCTH HAyYHO-TNIONYJISIPHYIO JTUTEPATY Py
XUMHYECKOT0 CoZiepKaHuUsl, ClIpaBOYHble MaTepuasbl, pecypcel UHTepHeTa
10J, PYKOBOJICTBOM Ilejiarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XMMHYEeCKUX peaKmu

(44)

Knaccudukanus XuMU4ecKUX peakLMi 10 pas3JIM4HbIM IPU3HAKAM
(o 4Mc/1y ¥ coCcTaBy Y4acTBYIOIMX B peaKIMH BELeCTB, *110
Ten10BoMy 3¢ EeKTY, 10 U3BMEHEHUIO CTeNleHeH OKUCIeHUS
XMMUYECKHX 3J1eEMEHTOB, 10 06PaTUMOCTH, 110 Y4ACTHIO
KaTasu3aropa).*

*JK30- U IHAOTEPMUYECKHE PEAKIIMH, TEPMOXUMHYECKHE
ypaBHeHUs. [IOHSATHE 0 CKOPOCTH XUMUYECKOH peakLuu. [loHsATHE O
rOMOTeHHBIX U reTeporeHHbIX peakusax. [loHsaTHe 06 06paTUMBIX
Y Heo6paTUMbIX XUMHUYECKUX peakLUsaX. [IoHATHe 0 XUMHUYECKOM
paBHOBecuu. PaKTOpPBI, BAUAOLIME HA CKOPOCTb XUMHUYECKOH
peakiyy U MoJI0KeHHe XUMHYeCKOro paBHOBecHs1.*
OKUCJIHUTETbHO-BOCCTAaHOBUTE/IbHbIE PeAKI[UU (3/1eKTPOHHBIN
6a/laHC OKUCJIUTEIbHO-BOCCTAHOBUTE/ILHOM peaKLuu).

JleMoHCTpanuu

1. 3aBUCHMMOCTb CKOPOCTH XUMUYECKON PeaKL MU OT Pa3/IMYHbIX
dakTOpOB.

2. BosgelicTBHe KaTaJM3aTOpa Ha CKOPOCTb XUMUYECKOH peaKIuu.
3. [Ipumepbl HEOO6PATUMBIX U 06PATUMbIX peaKLUH.

4. CMellleHHe paBHOBeCHsI XUMHUYECKOH peaKLMH.

BbruucieHust
— KOJIMYeCTBa BelllecTBa, 06'béMa U MacChl peareHTOB WU
NPOAYKTOB 10 YpaBHEHUSIM XUMHUECKUX peaKLui

PackpbIBaTh CMbIC/ M3y4aeMbIX MOHATHUH U MPUMEHSTD 3TH MOHATHUS IPU
ONMCaHUU CBOMCTB Bell|eCTB U UX NpeBpalleHuH.

KnaccuduunpoBaTh XMMHUYecKre peaKLIUM 10 Pa3/JIMYHbIM IPU3HAKaM.

YcTaHaBIMBaTh 3aBUCHMOCTb CKOPOCTH XUMHUUY€ECKOW peaKLIMH OT Pa3/Tu4HbIX
$aKTOpOB NMOJ PYKOBOJCTBOM yUUTE.

[IporHo3upoBaTb BO3MOXHOCTH NPOTEKaHUSI XUMHUYECKHX NPeBpallleHUH B
pa3/IMYHBIX YCIO0BUSAX NOC/e NpeJBapUTeIbHON paboThl.

OnpeaensiTb OKUMCJAUTENb U BOCCTaHOBUTeb B OBP.

CocTaBJ/ISATh 3JIEKTPOHHBIHN GaslaHC peaKIuu.

[Ipor3BOAUTD BEIYUCIEHHUS 10 XMMUYECKHUM YPaBHEHHUAM 110 aJITOPUTMY.

BricTpauBaTh pa3BEépHyTble MUCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha
uHbOpMaIMIo U3 YieOHUKA U CIPAaBOYHbIX MaTepHaloB, TPaMOTHO
MCI0JIb30BaTh U3y4YeHHbIA NOHATUMHBIN alllapaT Kypca XUMUU TocjIe
npeJiBapUTeJIbHOTO CTPYKTYPUPOBAaHUA MaTepHasa.

Hcnosib30BaTh NpH BBINOJHEHUH YUe6HBIX 33/laHUH U B IIpoliecce

HCCJle/l0BaTeIbCKOM [1esTeJIbHOCTH HayYHO-MONYISPHYIO IUTepaTypy

XMMMUYECKOT0 COZlep>KaHMs, CIpaBOYHble MaTepHasbl, pecypcbl UHTepHeTa

Inocjie KOHCyJIbTalluU C neJaroroM.
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Tema 2. JJIeKTpo/IMTHYECKas
Aucconyvanyg. XuMu4eckKue
peaknuu B pacTBopax

(84)

Teopus 3/1eKTPOJUTUUECKON JUCCOLMALIMU. JJIEKTPOJUTHI U
HeaJIEKTPOJIUThI. KaTHOHBI, aHUOHBI. *MeXaHU3M AUCCOLHAIH
BeleCTB C pa3/IMYHbIMU BUJAMHU XUMHUYecKol cBA3U. CTeneHb
aucconuanuu.* CUibHbIe U cJ1abble 3JIEKTPOJIUTHI.

Peaxiiuy HOHHOT0 06MEHA, YCI0BUS UX TpoTeKaHus1. HoHHbIe
YpaBHEHUS peaKLUH.

XuMH4YecKre CBOMCTBA KMCJIOT, OCHOBAHUM U COJIel B CBETe
npe/CTaBJeHUH 00 3JIeKTPOJIUTHYECKON Aucconranuu. Cpea
pactBopa. [loHsiTHE O THAPOJIU3E COJEM.

KayecTBeHHBbIE peaKIU Ha KaTUOHBI

Y aHUOHBI : XJIOPUJ-, GPOMUJ, HO3U[-, CyIbdaT-, KapboHAT-,
CI/UII/IKaT-CI)OCCI)aT- AHUOHBI, THAPOKCUA-UOHBI KaTHOHBI aMMOHHMHA,
MarHwusi, KaJblisl, aJIOMUHUS, XKeJie3a 2+, 3+, [[UHKa,
MNPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX..

JleMoHCcTpanuu

JJieKTpUYecKas IPOBOJUMOCTb PACTBOPOB BELIECTB; JIBIXKEHHE
HOHOB B 3JIEKTPUYECKOM TOJIE.

ONBITHI, ULTIOCTPUPYIOLIYE MPU3HAKYU TPOTEKAHUS PeaKIui
HOHHOI'0 06MeHa.

OnbITHI [0 OTIPe/IeJIEHUIO CPeJIbl B pacTBOpax coJieil (xjopuja
HaTpusi, Kap6oHaTa HATPHS, XJIOPH/IA [IMHKA).

JlaGopaTopHbie U NpaKTUYeCKHe

pa6oThbl

JlabopaTOpHBIH OMBIT:

Ne8Peakuuu HOHHOTO 0OMeHa B pacTBOpax 3JIeKTPOJIUTOB:
cyabdata meu(Il)

Y 1EJI04YHM, KapOOHaTa HATPUS U COJITHOU KUC/IOThI, peaKIius
HeWTpasu3aluy MexAy T'MJPOKCHU/I0M Kayusl U COJISTHON KHUCJIO0TOM.
Ne9. KauecTBeHHble peakLMn Ha MOHbI B pacTBOpeE.

[IpakTHyeckas paboTa:

Ne 1. PemeHue akcliepMMeHTaJbHbBIX 33,4 110 TEMe.
BbruucieHust

— M0 YpaBHEHUSIM XMMUYECKUX peaKui

PaCKpblBaTb CMBICJI U3y4YaeMBbIX HOHHTI/II‘/’I, ad TaK»e CMbICJI TEOPHUHU
3JIEKTPOJIUTUYECKOH IUCCOI[UALINH C OTIOPOH Ha CXEMBI.

OGBSCHATh MPUYUHBI 3JIEKTPONPOBO/JI-

HOCTH BO/IHBIX PACTBOPOB C MIOMOIIbIO Ie/larora.

CocTaB/IsITh ypaBHEHUS JUCCOLMALIUM KUCJIOT, LeJIoUel U CoJiel, TOJTHbIe
Y COKpalléHHble HOHHble ypDaBHEHU XUMHUUYECKUX PeaKL{Mii HOHHOTO
oOMeHa.

HJIaHI/IPOBaTb " OCYILIECTBJIATh HAa MNPAKTHUKE XUMUYECKHEe SKCIIEPUMEHTHI,
NpoOBOAUTH Haﬁﬂ}OAeHI/IH, AeJIaTb BBIBO/IbI 110 pe3yJibTaTaM 3KCIIEepUMEHTa
1ocJie npeIBApUTENbHON pabOTHI.

CienoBaTh NpaBUaM 6e30MacCHOM paboThI B J1JaGOpaTOPHH NPH
WCIO0JIb30BAaHUHM XUMUYECKOH MOCY/bl ¥ 060pY/JOBAHUS [0/, KOHTPOJIEM
nejarora.

[IpoU3BOAUTH BBIUUCIEHUS 10 XUMUYECKUM YPaBHEHHUSM.

BricTpanBaTh pa3BépHYThIe MUCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPOH Ha
nHbOpMaIUIo U3 YieGHUKA U CIPAaBOYHbBIX MaTepHUaOB, TPAMOTHO
WCIOJIb30BaTh U3yYEeHHbIM NOHATUHHBIN annapart Kypca XUMHH 0CIe
HnpeABapUTENbLHOTO CTPYKTYPUPOBAaHUS MaTepHaia.

Hcnosib30BaTh NpU BHIOJIHEHUH yUe6HBIX 33/IaHUH U B IIpoliecce
WCCJIe[I0BATENbCKOM J1esITeIbHOCTH HAyYHO-IONYJISIPHYIO IUTEPATYPY
XUMHYECKOT0 CoZeprKaHus, ClIpaBOYHbIe MaTepHaJibl, pecypcbl UHTEepHeTa
1oCJie KOHCYJIbTALlUY C eJaroroMm.

Paspen 2. HeMmeTa/UIbl U UX coeJUHEHUH (24 1)
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Tema 3. O61asa
XapaKTepUCTHKA XMMUY€eCKUX
3sieMeHTOB VIIA-rpynnel.
Fasorens!

(44)

0611125 XapaKTepUCTHUKA rajioreHoB. 0CO6eHHOCTH CTPOeHHUs
ATOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIe /11 HUX CTEeIIeHH
okucneHus. CTpoeHre U GU3NYECKHE CBOMCTBA MPOCTHIX

BeleCTB — rajJioreHoB. XMMUYeCKHe CBOMCTBA Ha MPUMepe XJopa
(B3auMoOIEHiCTBYE C MEeTA/JIaMH, HEMeTa/lJIaMH (BOZOPO/IOM U
KHc0poioM),*mesnodamu’™). XsmopoBozopo/. CosisiHast KUCJI0TA,
XMUMHUYeCKHe CBOMCTBA, *nosiydeHre*, npuMeHeHue. KayecTBeHHbIe
peakIuy Ha rajioreHu/-uoHbL. */leficTBUe XJIopa U XJIOPOBOJ0POIa
Ha OpraHK3M 4YesioBeKa.* BaxkHelIIre XJIOpU/Ibl M UX HAXOX/[EHUE B
MpUpo/Ie.

JleMoHCcTpanuu
BujieoMaTepuasbl: raJoreHsl M UX COeJUHEHUS.
06pa3sibl XJI0pU0B.

JlabopaTopHble U IpaKTHYeCKHe PaGoThbl
JlabopaTOpHBIN OMBIT:

PacnosHaBaHue XJ10pU/-HOHOB.

[IpakTHyeckas pa6oTa:

Ne 2. [TosrygyeHue COIAHOMN KUCJIOTHI, U3y4YeHHe eé CBOMCTB.

BbruucjieHus:
110 YpaBHEHUSAM XMMHUYECKUX PEaKLUH.

OGBbsCHATD 001IMEe 32aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJJIOB U UX
COeZIMHEHUH B Mpe/ie/iax MaJlbIX MEPUO/IOB U TJIaBHBIX MOTPYIII
[leproJu4ecKOl CUCTEMbI XUMHUYECKUX 3JIEMEHTOB C YYETOM CTPOEHHS UX
aTOMOB C MCII0JIb30BAaHUEM CXEMBI.

XapakTepr30BaTh pU3NYECKHE U XUMUYECKHe CBONCTBA MPOCTHIX BELIECTB
rajioreHoB (Ha IpUMepe XJI0pa) U CJI0XKHBIX BeIleCTB (XJI0pOBOOPO/A,
XJIOpU/A HATPHs), CIOCOBBI UX MOJNYyYeHHs], TIPUMeHEHUE U 3HAaYeHHe B
IpHUPO/Jie U >KU3HU YesIoBeKa I0cje CTPYKTYPUPOBAaHUS MaTepHUaJa.

OnpezensiTh raJOreHNU/I-MOHBI B pacCTBOPE C UCIOJb30BaHUEM TaGIHUIIbI
"XapakTepHble peaKl[M1 Ha aHUOHBI".

[l1aHMpPOBAThb U OCYLIECTBJISATh HAa MPAKTHKE XUMHYECKHE 3KCIIEPUMEHTHI,
NPOBOAUTH HAGJIIO/IEHUS, [1eIaTh BbIBO/bI [0 pe3yJIbTaTaM 3KCIIepUMEHTa
nocJie npeJiBapuTeJbHON paboThI.

Tema 4. O6masn
XapaKTepHUCTHKa XMMU4YeCKUX
asieMeHTOB VIA-rpynnel Cepa
U eé coeaguHeHu (5 4)

O61uas xapakTepucTHKa 3/1eMeHTOoB VIA-rpynnsl. Oco6eHHOCTH
CTPOEHHA aTOMOB 3THUX 3JIEMEHTOB, XapaKTePHbIe AJid HUX CTEIeHU
okucseHus. CTpoeHHe U GU3NYECKHe CBOMCTBA MPOCTHIX

Bell|eCTB — KHUCJIOPO/Ja U Cephl.

AnnorponHsle MoAubHKaALMU KUCJI0PO/a U Cepbl. XUMHYeCKHe
CBOMCTBA cepbl. B3auMoelicTBre ¢ HeMeTalJlaMHU - BOJIOPOJIOM U
KHCJIOPOJIOM, MeTa/lJIaMU, KOHILeHTPUPOBAaHHBIMU a30THOX U
cepHo# kucjsoTaMu. CepoBoiopo, cTpoeHue, pu3ndecKue

OO6BSACHATH 001I[1ie 3aKOHOMEPHOCTH B U3MEeHEHHUH CBOUCTB 3JieMeHTOB VIA-
TPYIIbI U UX COEJUHEHUHN
C y4ETOM CTPOEHHUs UX aTOMOB C OIOPOU Ha cxeMy "Hi3MeHeHHe paJjuyCcoB B
nojArpymnmnax".

XapakTepu3oBaTh pU3UYECKHUE
Y XUMHUYeCKHe CBOMCTBA MPOCTOr0 BELeCTBA CePhl U €€ coeIUHEHU I
(cepoBOAOPO/A, OKCHU/IOB CEPBI, CEPHOU KUCIOTHI, Cy/Ib}ATOB), CIOCOOBI UX
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U XMMHUYeCKHe CBOMCTBa (KI/ICJIOTHbIe 144 BOCCTaHOBHTeJH:HbIe). oJIy4eHHUd, IpMMEeHEeHWe U 3HAaYeHUe B IpUpoJe U )KU3HU YeJIOBEKa C

Oxcuzpl cepbl Kak NpeJcTaBUTe/IU KUCIOTHBIX OKCUA0B. CepHas OIIOPO¥ Ha CXeMy U IIJIaH.

KHUCJI0Ta, PU3NYecKre U XMMHUYEeCKHe CBOMCTBA (0611He KaK OnpezensiTb HaJIN4YHe Cy1bdaT-HOHOB B PaCTBODE.

npeAcTaBUTeEs KJIacca KUCAOT U *cnenuuyeckue®), npuMeHeHne. | O6BbACHATD CYI[HOCTb 3KOJIOIMYECKUX TP06JIeM, CBI3aHHBIX C TepepaboTKOM
CepHUCTast KUCJIOTA. coeIMHEHUH cepbl IT0CJIe CTPYKTYPUPOBaHUsI MaTepHasa.

*XUMHUYecKue peaKklMy, Jexaliie B OCHOBE IPOMBIIIJIEHHOT0 [l;1aHMPOBATE U OCYLIECTBIIATh Ha NPAKTHKE XUMHUY€ECKHEe 3KCIIepUMEHTHI,
crnoco6a NnoJiy4eHusI CEpHON KUCJIOTHL. ATNMapaThl U IpoTeKallie B IPOBOAUTD HAGJIIO/IeHHs, Ie/IaTh BBIBOAbI 110 Pe3yIbTaTaM 3KCIepUMeHTa.
HUX Npolecchl (Ha mMpuMepe MPOoU3BOICTBA CEPHON KUCIOThI).* CieloBaTh MpaBUaM 6e30MacHON paboThl B JaG0paTOPUU TPH

CoJiv cepHOM KHUCJIOTHI, KaueCTBEHHAs peaklys Ha Cy/1bdaT-HOH. MCIO0JIb30BaHUH XUMHUY€ECKOH IOCYy bl ¥ 060py/I0BaHUS 110/, PYKOBO/CTBOM
Haxo/ieHue cepbl ¥ e€ coeJTUHEHUU B mpupo/e. *XuMudyeckoe nejarora.

3arpsisHeHHe OKpY»KalolleH cpe/ibl COeIUHEHUSIMU CEPBI [Ipou3BOAUTE BBIUUCAEHHUS 10 XUMUYECKUM YPABHEHHUSM I10 aJITOPUTMY.
(kuC/IOTHBIE JOXK/IH, 3aTPsI3HEHHE BO3/[yXa U BOJJOEMOB), CIOCOObI HWcnosib30BaTh NpH BBINOJHEHUH YUe6HBIX 3a/laHUH TEKCThI yueGHHUKa,

ero npejoTBpallleHUs.* crnpaBoyYHble MaTepuaJsbl ([leprnoANYECKYIO CUCTEMY XMMHYECKUX

aneMeHToB /. U. MeHzeneeBa, TabIUIy paCTBOPUMOCTH KUCJIOT,
OCHOBaHUU U coJjiell B BOJe, 3J1eKTPOXUMUYECKUH psj, HAapshKeHU N
MeTaJjoB).

HWcnosib30BaTh MU BBINOJHEHUU YYeOHbBIX 3aJJaHUH U B Ipolecce

JleMoHCcTpanuu
Kosnekuuu (BuseoMaTepuasnbl): cepa U eé coeiUHEHHUS.
06yrsiMBaHUe caxapa 1oJ, AeldcTBUeM KOHILeHTPUPOBAaHHOW CepHOM

KHUCJIOTBI. o

HucciaeoBaTe/IbCKOU AeATEJIbHOCTU HAYYHO-TIIOMYJIAPHYIO JIMTEPATYPY
HaﬁopaToprle U NIpaKTH4YE€CKHUe paﬁOTbI XUMHUYECKOI'0o CoAeprKaHus, ClIPpaBOYHbIEe MAaTEpPHaAJIbl, PECYPChI I/IHTepHeTa
Jla6opaToprle OIBITHI: IocJjie KOHCyJIbTalluu C nejaroroM

O6HapyxeHue cy1bdaT-HOHOB.

B3auMogelicTBue pa36aBJeHHON CEpHON KMCIOTHI C IUHKOM.
BbruucieHust

110 YpaBHEHUSM XUMUYECKUX peaKki
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Tema 5. O6mas
XapaKTepUCTUKAa XUMUYeCKHX
3j1eMeHTOB VA-rpynnel. A3or,
docdop u ux coeguHEeHUA

(74)

061as xapaKTeprucTHKa 3/1eMeHTOoB VA-rpymnbl. Oco6eHHOCTH
CTPOEHHSI aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JJIs1 HUX CTelleH!
OKHCJIEHHS.

A3o0T, pacpocTpaHeHHe B IpUpoJe, U3ndecKue U XUMUYeCKHe
cBocTBa. KpyroBopoT azota B npupo/e.

AMMMaK, ero pu3nyecKre U XUMUYECKHe CBOUCTBA, MOJIYYEHHUE U
npuMeHeHue. ColM aMMOHUSA, UX QU3NYEeCKHe U XUMUYeCKUe
CBOMCTBa, NnpuMeHeHHe. KauecTBeHHas peaKL{Msi HA MOHbl aMMOHHMUSI.
A30THas KUCI0Ta, eé pu3nyecKre U XUMHUYeCcKUe CBOMCTBa (061iue
KaK Ipe/iCTaBUTe s KJacca KUCJIOT U *cnenuudeckre™).
*A3oTHcTas KUcJa0Ta. Mcrosib30BaHe HUTPATOB U COJIell aMMOHUSA
B KaueCTBe MUHepaJbHbIX yJ00peHHiL.*

XuMHUeckoe 3arpsisHeHHe OKpYKalollel cpeibl COeJUHEHUAMU
a3oTa (KMC/I0THBIE JOX/IH, 3arpsi3HEHHe BO3/[yXa, NI0YBbI U
BOJZI0EMOB).

®docdop, *annoTponHslie Moaubukanuu ¢ochopa*, dusudeckue u
XMMHYeCKHe CBONCTBA.

Oxkcug pocdopa(V) u pocoopHas kucaorta, Gusnyeckue U
XMMHUYeCKHe CBONCTBa, *noydeHue.* *KauecTBeHHas peakus Ha
docdar-nonbL*

*Ucnosnb3oBanue ¢pochaToB B KaueCTBe MUHEPAIbHbBIX YA06peHU.*
3arpsisaHeHHe NPUPOJHBIX BOJL0EMOB pochaTaMu.

JleMoHCTpanuu
Kosnnekiuu: pocdop u ux coeJuHeHUs.
B3saumojeiicTBre KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C Me/bIO0.

JlaGopaTopHbie U IpaKTHYeCKHE PaGOThI

JlabopaTopHbBIE OMbITHI:

1. BsauMoelicTBHE coJieid aMMOHHMS C IENTOYbIO.

2. O3HakoMJIeHHE C 06pa3LaMU a30THBIX U GOCPOPHBIX YA00peHUM.
[IpakTHyeckas paboTa:

Ne 10. [TosryyeHre aMMUaKa, U3yuyeHHe ero CBOMUCTB.

BbruucieHust
110 ypaBHEHUSIM XUMHUECKUX peaKLui

OO6BSACHATH 001I[1ie 3aKOHOMEPHOCTH B U3MEHEHHUH CBOUCTB 3/1eMeHTOB VA-
IPYNIIbI M UX COeJUHEHUH € YYETOM CTPOEHUsT UX aTOMOB.

XapakTepu3oBaTh $U3NUECKHEe U XUMUYeCKHe CBOMCTBA IPOCTHIX BELECTB
asoTa u pocdopa U UX coeJUHEHUH (aMMHUaAKa, COJIEd aMMOHUS, a30THOU
KHUCJIOTBI, HUTpaTOB, okcuza ¢ocdopa(V) u dochopHoit KuCI0THI,
docdaToB), crrocobb! UX MOTYYeHHUs], IPUMEHEHNe U 3HaYeHHe B IPUpoJe
Y KU3HU YeJIoBeKa C HCI0JIb30BaHUEM CXEMBI.

OnpezensiTb HOHBI aMMOHUS U pochaT-HOHBI B paCTBOPE C UCIOJIb30BAHUEM
Tab/Mibl "XapaKTepHble peaKI[MX Ha KATUOHBI U aHUOHBI'.

OGBSACHATD CYLHOCTb 3KOJIOIMYECKHUX NTP06JIeM, CBI3aHHbBIX C HAX0X/JeHHeM
coeiMHeHUH a3oTa U docdopa B oKpyKamwLiel cpefe.

[l1aHUpPOBATE U OCYLIECTBJIATD Ha MPAaKTHKE XUMUYECKHE IKCIIEpUMEHTHI,
HNPOBOJUTH HAGJIIO/I€HHUS], [IeJIaTh BBIBOADI 110 pe3yJIbTaTaM 3KCIepHU-MeHTa.

CieoBaTh lpaBUJaM 6e30MacHOM paboThl B 1a60paTOpUU NpHU
WCMOJIb30BAaHUH XUMUYECKOU MOCYAbl U 060pY/J0OBaHHUS.

[IpoU3BOAUTH BBIUUCIEHUS 10 XUMUYECKUM YPaBHEHHUSIM.

Hcnosib30BaTh NpU BHIMOJHEHUH YUe6HBIX 33/JaHUH TEKCThI yYe6HUKa,
CIpaBOYHble MaTepHasbl (IepUOAUYECKYI0 CUCTEMY XUMUYECKUX
anemeHToB /. U. MeHzeneeBa, TabIUIy paCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJiell B BOJE, 3J1eKTPOXUMUYECKUH psj, HAapshKeHU N
MeTaJljIoB).

Hcnosib30BaTh NpH BLINOJIHEHUH YUe6HBIX 33/laHUH U B IIpoliecce

HCCJIeI0BATE/bCKOH JI€ATENbHOCTH HAYYHO-TIONYJISIPHYIO0 JIUTEPATYPY
XHUMUYECKOT0 CO/leprKaHusl, CIPaBOYHbIe MaTepHuaJbl, pecypcbl UHTepHeTa
MocJie KOHCYJIbTAllMH C eJjarorom

Tema 6. 06112 XapaKTepHC-
THUKa XMMHUYeCKHX 3/IeMEHTOB
IVA-rpynnsl.

Yriiepoa ¥ KpeMHHMH U UX

Yriepop, ansoTponHele MOAUGHUKALUY rpaduT, aMas.
B3aumo/ielicTBUE € MeTAI/IaMU, HEMETAJLJIaMH,
KOHLIEHTPUPOBAHHBIMH a30THOH U CEPHON KHCJIOTaMH,
pacnpocTpaHeHHe B IpUpojie, pusnveckre U XUMUYECKHE

O6'bSICHATDH 001111ie 3aKOHOMEPHOCTH B U3MEeHEeHUH CBOMCTB 3/ieMeHTOB IVA-
IPYNIBI ¥ UX COEJUHEHUH C YYETOM CTPOEHHS UX aTOMOB.

XapakTepusoBaTb GU3NYECKHE U XUMUYECKHE CBOWCTBA MPOCTHIX BELECTB
yrJIepoJia U KpeMHHUS U UX COeIMHEHUH (OKCHU/OB yI1epo/ia, yroJbHON
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coeJMHEeHUsA

(84)

cBoicTBa. Axcop6ius. KpyroBopoT yriieposia B IpUpoze.
OKcu/ibl yriieposia, X pusnyeckue U XUMUYeCKHe CBOMCTBA, UX
JleiCTBUE Ha )KUBbIe OPTaHU3MBbI, I0JIyYeHHe U IPHMeHeHue.
*JKoJIoru4ecKue NpobieMbl, CBI3aHHbIe ¢ OKCHA0M yriaepoza(IV);
TUI0Te3a IV106a/IbHOTO NMOTENJIeHHs KJIMMaTa; TapHUKOBBIH
adpdekr.*

Yro/spHas KUCI0TA U €€ CoJTH, UX GU3NIeCKHe U XUMHYeCKHe
CBOMCTBA, NoJIlyYeHNe U IprMeHeHHUe. KauecTBeHHas peakuus Ha
KapOOHAT-UOHBIL.

*[lepBoHayYa/bHbIE MOHATHS 06 OPraHUYECKHUX BelljeCTBaxX KakK o
COeJMHEeHUSIX YIIepo/ja: 0COOEHHOCTH COCTaBa U CTPOEHHU .
[ToHsITHE O 6UOJIOTHYECKH BaXKHBIX BEIl[eCTBAX: XKUPaAX, OesIKaX,
yrjeBofiax. MaTepuaibHOe eJMHCTBO OPraHUYeCKUX U
HeOpraHU4ecKUX coeJMHeHnn.*

*KpeMHuU#, ero ¢pu3nvecKkre U XUMUYECKHeE CBOUCTBA (Ha mpuMepe
B3aUMO/IEHCTBHUS C META/JIAMU U HEMETaJIJIaMu ), TOJIyYyeHUe U
HpUMeHEeHMeE B 3JIEKTPOHUKe.*

*CoesuHeHUs1 KpeMHUS B npupofe. O61ire npescTaBieHus 06
okcuzie kpeMuUs (IV) 1 kpeMHUeBOH kucaoTe. CUIUKATBI, UX
UCI0JIb30BaHUE B OBITY, MEAULIMHE, IPOMBIIIJIEHHOCTH.
BakHeli1Me cTpouTeIbHBIE MaTePHAJIbl: KEPAMHUKa, CTEKJIO,
LleMeHT, 6eTOH, XkeJie306eToH. [Ipo61eMbl 6e301acHOrO
HCI0JIb30BAaHUSI CTPOUTE/IbHBIX MaTEPHa/IOB B IOBCEHEBHOM
JKU3HU.*

JleMoHCTpanuu

Mosiesii KpUCTa/IIMYECKUX PEIETOK a/IMa3a, rpaduTa, MOJIEKYJIbI
¢dynnepena.

Anicop6uusi pacTBOPEHHBIX BellleCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTtuBoras.

BnaeomaTepnanm: CUJINKATHAA NPOMBIIIJIEHHOCTb.

Mosesin MOJIEKYJT OpraHUY€eCKUX BELeCTB.

JlabopaTopHble U IpaKTHYeCKHe PaGoThbl

JlabopaTOpHBIN OMBIT:

KauecTBeHHas peakLysl Ha KApOOHAT-HOH.

[IpakTHYeckue paGoThI:

Ne 11. Tlosiy4eHHe yTJIEKHUCJIOTO ra3a v U3y4yeHHe ero CBOMCTB.
KauecTBeHHas peakLysl Ha KApOOHAT-HOH.

Ne 12. PeuieHue 3KCneprMeHTalbHbIX 33/1a4 110 TeMe «HeMeTaLbl».

BbruucjieHust
110 YpaBHEHUSAM XMMHYECKUX PeaKILUi, eCJIU OJJUH U3 peareHTOB
JlaH B BU/Jie BOJHOI'0 pacTBOpa C U3BECTHOW MacCOBOH Jl0JIei.

KHUCJIOThI, KApOOHATOB, OKCH/Ia KPEMHHUS, KDEMHUEBOU KUCIOTHI,
CHUJIMKATOB), CIOCOOBI UX MOJYYEHUS, TPUMeHEeHE U 3HAaYeHHE B IPUPO/ie
Y )KM3HU YeJIOBEKa.

OnpenensaTh Kap6GoOHAT- U CUJIMKAT-

HOHBI B pacTBOpE.

OGBSACHATH CYLU[HOCTb 3KOJIOTUYECKHUX MPO6JIeM, CBI3aHHBIX C HAX0XKAEHHEM
YTJIEKHCJIOrO Ta3a B OKPYKaloLel cpefie.

WUnnrocTprupoBaTh B3aUMOCBS3b HEOPTraHUYECKUX COeIUHEHUH yTIeposia u
OpraHUYecKHUX BellleCTB 0] PYKOBOJCTBOM YYUTEJIS.

[l1aHUPOBATh U OCYLIECTBJATH HA MPAKTUKE XUMHUYECKHE SKCIIEPUMEHTHI,
NPOBOJUTH HAGJIIOIEeHUS, IesIaTh BHIBO/IbI IO PE3YJ/IbTaTaM 3KCIepUMeEHTA
1ocJie pe/IBapUTeNbHONU paboThI.

CieoBaTh lpaBUJaM 6e30NacHOM paboThl B 1a60paTOpUU NpHU
WCIOJIb30BAaHUH XUMUYECKOU MOCYAbl U 060py/J0OBaHMUS.

Hcnosib30BaTh NpH BHIMOJIHEHUH YUe6HBIX 33/JaHUH TEKCThI yYe6HUKa,
cnpaBoyHble MaTepHuasbl ([leproguuecKyto CUCTEMY XUMUY€ECKUX
aneMeHTOB /. U. MeHzeneeBa, TabIUIy paCTBOPUMOCTH KUCJIOT,
OCHOBaHUU U coJjield B BOJe, 3J1eKTPOXUMUYECKUH psij, HAapshKeHU N
MeTaJlJIOB) MOCJIe KOHCY/IbTALUHU C IeIaroroM.

Hcnosib30BaTh NpH BHIMOJHEHUH yUe6HBIX 33/IaHUH U B Ipoliecce
UCCJIe[I0BATENbCKOM J1esITeIbHOCTH HAyYHO-IONYJISIPHYIO INTEPATYPY
XUMHYECKOTro CoZieprKaHus, ClIpaBoOYHbIe MaTepHaJibl, pecypcbl UHTEepHeTa
1oCJie KOHCYJIbTALUY C eJaroroMm.

Pa3ges 3. MeTa/ibl M MX coeanHeHus (20 4)
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Tema 7. O61Me CBONCTBa
MeTaJ/l/IOB

(44)

O61as xapaKTeprUCTHKA XUMUYECKHX 3JIEMEHTOB — METaJlJIOB Ha
OCHOBAaHMH UX NoJI0KeHUs B [leproguiyeckoil cucteMe XMMUYECKUX
asieMeHTOB /l. 1. MeHiesnieeBa U cTpoeHUs aTOMOB. CTpoeHue
MeTa/lJ10B. MeTa/indeckast CBsI3b M MeTaJlJINdecKast
KpHUCTa/lJIM4ecKas pelléTKa. JJ1eKTPOXUMHUYeCKUH psaf,
HanpspKeHUH MeTasioB. Pu3ndeckre U XMMHAYeCKHe CBOMCTBA
MeTaJIJI0B. *O01He c1ocoObl MOYYEeHHS MeTaJLI0B. [IoHATHE O
KOpPPO3UH METAJIJIOB U OCHOBHBIE CITOCOOBI 3al{UThI OT KOPPO3HUH.
CriaBsl (CTaJsIb, YYTYH, JIOPAJIIOMUHUE, OpOH3a), UX IPUMEHEHHE B
OBITY Y IPOMBIIIJIEHHOCTH.*

JleMoHCcTpanuu

O3HakoMJIeHHe € 06pa3liaMu MeTaJJIOB U CILJIABOB, UX
dU3nYecKUMHU CBONCTBaMU.

Mojesii KpUCTAJINYeCKHX PELIETOK METAJLJIOB.
BuseomMarepuasnbl: KOPpPO3UsI METAJLIIOB.

JlabopaTopHble U IpaKTHYeCKHe PaGoThbl

JlabopaTopHbBIE OMbITHI:

O3HakoMJIeHHe ¢ 06pa3liaMH CIJIaBOB MeTaJIJIOB.

3aBHCHMOCTb CKOPOCTH peaKIiuy MeTaJjlla C KUCJIOTOH OT IPUPO/AbI
MeTaslIa.

BbruyucieHUus:
— I10 YpaBHEHHUSM XUMHUUYECKUX PeaKIUH, eC/IM OJMH U3 peareHToB
COIEPXKUT IpUMeECH

PackpbIBaTh CMBIC/ U3y4aeMbIX TOHATHN U IPUMEHATD 3T MOHATHUS MPU
OINMCAaHUU CBOVCTB BellleCTB U UX NpeBpalleHU .

OGBSCHATH 001IKie 3aKOHOMEPHOCTH B U3MEHEHHUH CBOUCTB 3/IEMEHTOB-
MeTaJIJIOB U UX COeIUHEHUH C yI4ETOM CTPOEHHs UX aTOMOB.

XapakTepu30BaTh CTPOEHHE METAJIJIOB, 001[1e QU3NYECKHE U XUMUUECKHe
CBOMCTBA METAJJIOB.

XapaKTepHu30BaTh 06IIIHeE CIIOCOODI MOJyYeHHs] METAJJIOB MOC/IE
CTPYKTYPUPOBAHUS MaTepHasa.

CnenoBaTh NpaBUaM 6e30MacHOM paboThI B J1JaGOpaTOPHH NPH
HCIOJIb30BaHUU XUMHYECKOU OCY/bI U 060PY/I0BaHUS.

[Ipor3BOAUTD BEIUUCIEHHUS 10 XUMUYECKHUM YPaBHEHHUSM.

Hcnosib30BaTh MPU BBIMOJHEHUH YYEeOHbBIX 3a/ITaHUN TEKCThI Y4e6GHUKA,
cnpaBoyHble MaTepHuasbl ([leproguuecKyto CHCTEMY XUMUY€eCKUX
aneMeHToB /. U. MeHzeneeBa, TabIUIy paCTBOPUMOCTH KUCJIOT,
OCHOBaHUU U coJjiell B BOJe, 3J1eKTPOXUMUYECKUH psj, HAapshKeHU N
MeTaJjoB).

Hcnosib30BaTh NpU BHIOJIHEHUH YUe6HBIX 33/laHUH U B IIpoliecce
UCCJIeI0BATENbCKOM J1esITeIbHOCTH HAyYHO-IONYJISIPHYIO INTEPATYPY
XUMHYECKOTro CoZeprKaHus, ClIpaBOYHbIe MaTepHaJibl, pecypcbl UHTEepHeTa
HoCJIe IPe/IBapUTENbHON KOHCY/IbTALlUY C Iearorom
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Tema 8. BaxkHelmue
MEeTaJLJIbl 1 MUX COeAUHEHUS
(164)

[llenounble MeTasbl. [Tosnoxenue B [lepuoguueckoit cucteme
xUMH4eckux 3yieMeHTOB /I. . MeHenieeBa, cTpoeHUe aTOMOB.
Haxoxpenue B npupoge.

dursnyeckre U XUMUYECKHE CBOHCTBA (Ha MpUMepe HaTpUs U
kaJusi). OKCUABI ¥ TUAPOKCH/IbI HATPUSA U Kanus. [[pumMeHeHre
11e/I0YHbIX METAJIJIOB U UX COeJUHEHUH.

[lle1ouHO3EME/IbHBIE META/LJIbl MATHUW U KaJIbLUH, CTPOEHHE
aToMoB. [losioxxeHue B [lepruogryeckoil cucteMe XMMUYECKUX
asnieMeHTOB /. U. MenzeneeBa. Haxox/eHue B npupoze.
dusryeckre U XMMUYECKHE CBOHCTBA. BaxkHelne coeJuHEeHUS
KaJbIus (OKCUJ, TUAPOKCH, cotH). *XKECTKOCTb BOJIbI M CITOCOGBI
eé ycTpaHeHUs.*

Anromunuil. [lonoxeHue B [lepuoandeckoi cucTeMe XMMUYECKUX
aneMeHTOB /I. . MeHziesieeBa, cTpoeHre aToMa. HaxoxaeHue B
npupoje. Prusnyeckre U XMMHUeCKUe CBOKWCTBA. AMbOTepHbIe
CBOWCTBA OKCH/JA U TUAPOKCHA.

’Keneso: cocras, cBoiicTBa U nosaydeHue. [losoxeHue B
[Tepuoanyeckoit cucTeMe XMMUYECKUX 3JIEMEHTOB

. . MeHzesnieeBa, ctpoeHue aToMa. Haxox/eHue B ipupo/e.
dusndeckue U XMMHUecKkue cBocTBa. OKCUABI, THAPOKCUBI U COTU
xese3a(ll)

u xene3a(lll).

JleMoHCTpanuu

B3saumojeiicTBre HATpHUA C BOJOM.

OkpalivBaHUe NJIaMEHU MOHAaMU HAaTPUs U Kaslusl.
OkpalivBaHUe MJIaMEHU UOHAMU KaJlbLHUS.
B3auMogeiicTBHE OKCH/Ia KaJbIUs C BOJOU.
BujieomaTepuasbl: ropeHMe xKeJjie3a B KUCJI0PO/E U XJI0pe.

JlabopaTopHble U IpaKTU4YeCKue paéoThl
JlabopaTOpHBIE OMNBITHI:

O3HaKoMJIeHHE ¢ 06pa3LaMy aJlOMHUHUSA U €T0 CIJIaBOB.
AMdoTepHbIe cBOHMCTBA I'MPOKCH/IA aJIFOMUHUS.
KauecTBeHHbIe peaKI[M1 Ha UOHBI KeJie3a.
[IpakTHYeckue paGoThI:

Ne 13. PemieHue aKkcnepUMeHTaJIbHBIX 33/1a4 110 TeMe «MeTaslbl».

BbruyucjieHUus:
110 ypaBHEHUSAM XMMHUYECKUX PEaKLUH.

OO6BSCHATH 001IKie 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/IEMEHTOB-
MEeTaJIJIOB B IpylIax U Ux COQ[LHHGHI/II‘/'I C y‘-IéTOM CTPOEHHUA UX ATOMOB.

XapakTepu30BaTh GU3NIECKHE U XUMHUYECKHE CBOMCTBA MPOCThIX BEIECTB
MEeTaJIUIOB U X COeITMHEHUH (OKCU/I0B, THIPOKCH/IOB, COJIEH) C OTIOPOM Ha
CcXeMmy, CIIOCOOBI UX MMoJIy4eHUd, NIPpUMEHEeHW e U 3Ha4YeHWe B IpUpoJe U XKU3HHU
YyeJsioBeKa.

PacrosHaBaTh ¢ NOMOII[bI0 Ka4eCTBEHHbIX pEAaKIIMH HOHBI METAJIIOB (MarHus,
KaJ/IbLIMS, aJIIOMUHUSA, IUHKQ, XKeJle3a (2+), xkesesa (3+), Meau (2+) ¢
UCII0/Ib30BaHNEM TabJINIb] "XapaKTepHble peaKI[My Ha KaTHOHbI".

HJIaHI/IpOBaTb H OCYLIECTBJIATH Ha NPAKTHKE XUMHUYECKHE 3KCIIEPUMEHTHI,
NpOBOOWUTDH HaﬁH}OAeHl/IH, AieJIaTb BbIBOBI IO pe3yJibTaTaM 3KCIIEepUMEeHTa.

CrnesfoBaTh NpaBu/IaM 6e30MacHON paboThI B 1aG0paTOPUH NpHU
MCII0JIb30BAaHUHU XMMHYECKOH IOCY/1bl U 060pY/J0BaHHUS.

[Ipor3BOANUTL BLIYUCIEHUS 110 XHMUYECKHUM YPaBHEHUSIM.

BricTpanBaTh pa3BEépHyThle NUCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOX Ha
MHOpOpMaIHIO U3 yiebHHKA U CIPAaBOYHBIX MAaTEpPHAJIOB, TPAMOTHO
MCII0/1b30BATh U3yYeHHbIH NOHATUHHBIN annapaT Kypca XUMHH.

Hcnonb30BaTh NPU BINOJHEHUH Y4e6HBIX 3a/JaHUH U B ITpoLiecce
MCCJIe/I0BATE/IbCKOM J1eITeIbHOCTH HAYYHO-TIONYISIPHYIO JIUTEPATYPY
XHMHYECKOI'0 COJIepKaHusl, CIpaBOYHbIe MaTepHaJbl, pecypcbl MHTepHeTa
1I0CJle Ipe/iBapUTEIbHOM KOHCYJIbTALMH C [1eJaroroM

Paspes 4. XumMusa 4 okpy:xamomas cpeaa (3 1)

Tema 9. BemectBa n
MaTepHaJibl B 2)KU3HU
Yesi0BeKa

*HoBble MaTepHasbl M TEXHOJIOTUU. BelllecTBa ¥ MaTepuasbl B
MOBCe/JHEBHOM KM3HU YeJiIoBeKa. XUMHS U 3/10poBbe. bezonacHoe
HCI0JIb30BaHME BEIeCTB ¥ XUMHUYECKHX PeaKI[UH B ObITY.

XapakTepu3oBaTb POJIb XMMHU B Pa3JIMYHbIX Chepax AesiTeJbHOCTHU JI0JeH,
OCHOBHbI€E BellleCTBa U MaTepHaJIbl, IPUMeHsIeMble B )KU3HH COBPEMEHHOTO
YyesioBeKa.
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34 [MpupoHble HCTOYHUKH YTJIEBOLOPOA0B (YroJib, IPUPOAHBIN ras, O6BACHATD YCA0BUA 6€301aCHOr0 MCII0/b30BaHUS BELECTB U XMMHYECKUX
y

HeThb), MPOAYKTHI UX NTepepabOTKH, UX POJIb B OBITY U peakuui B 6bITY.

NPOMBILIJIEHHOCTH. AHanM31MpoOBaTh U KPUTHUYECKH OLeHUBATh HHGOPMAIIUIO O BIUSIHUHU
OCHOBBI 3K0JIOTHYECKOH IPaMOTHOCTH. XMMHUYECKOe 3arpsi3HeHHe IPOMBIIIJIEHHOCTH, CEJIbCKOT0 X035IWCTBa, TPAHCIIOPTA U AP. HA COCTOSIHUE
OKpYy»Kalollei cpesibl (pefie/IbHO AOMYCTHMasi KOHIleHTpaLus OKpY»Kalollel cpesbl.

BeiectB — [1/1K). YMeTb oka3blBaTh EPBYI0 IOMOIb IPU XUMUYECKHUX 0KOTaX U OTPaBJIEHUAX.
Posib XMMHHM B pellleHUH 3K0JIOTHYECKUX TPo6ieM.* [IprHUMaTh y4acTHe B 06CYyX/JeHUH MPO6JIeM XMMUYECKOH M 3KOJIOTHYeCKON

HaIlpaBJIeHHOCTH, BbICKA3bIBaTb COOCTBEHHYIO [TO3UIIHUIO 10 TpobJieMe U
npejJaraTb BO3MOXKHbIE YTH €€ pelleHUs ¢ onopod Ha HHopMalHIo U3
y4yebHHKA U CIPaBOYHbIe MaTepHaJibl, pecypchl MHTepHeTa.

HpI/I pa3pa60TKe pa6oqe171 nporpaMmmbl B TEMATHUYE€CKOM IIJIAHUPOBAHHUHW [OOJIXKHbI ObITh y4T€Hbl BO3MOXHOCTHU HCIIOJIb3OBAHHUA 3JIEKTPOHHBIX (L[I/I(l)pOBbIX)
06pa3OBaTeﬂbeIX pecypcoB, ABJANOLUINUXCA y‘-Ie6H0-MeTO,Z[I/I‘-IeCKI/IMI/I MaTepualaMu (MyﬂbTHMeﬂHﬁHbIe MnporpamMmmsbl, 3JIEKTPOHHbIE y‘-IeGHI/IKI/I N 3a/da4YHHUKH,
3JIEKTPOHHbIE 6H6]’II/IOT6KI/I, BHUPTYyaJIbHbIE na60paT0pI/m, HUIrpOBbI€ NIPOTrPpaMMBbl, KOJIJIEKIIUH L[I/I(l)pOBbIX 06paSOBaTeJ’IbeIX pecprOB), HCIIOJIb3yE€MbIMHU JIA OGy‘-IeHI/IH u
BOCIUTAHHA PA3JIMYHbIX TPYIII HOHbSOBaTeHeﬁ, npeacraBJieHHbIMH B 3JIEKTPOHHOM (I_U/I(l)pOBOM) BUje "W peaJIM3yIUUMHU AUAAKTHUYE€CKHME€ BO3MOXXHOCTH I/IKT,
coZieprKaHre KOTOPbIX COOTBETCTBYET 3dKOHOAATEJ/IbCTBY 00 06paSOBaHI/IH.

2-ii BApUAHT
TEMATHUYECKOE IINTAHUPOBAHUE

BTopoii BapuaHT OpUMEPHOTO TEMATHYECKOTO IUIAHUPOBAHUSI HMCHOJIb3yeTcs, eciu oOydaroniuecs c¢ 3IIP momydaror
oOpa3oBaHKE B OTAEIBHOM Kilacce. B TaHHOM BapuaHTe npeiaraercs:

- U3yYCHUE MaTepuaa KpyrmHbIMU OJIOKaMH;

- onepexaroniee 00y4eHue;

- BO3MOXKHOCTh TPHUMEHEHUS 3HAHWK B Pa3IMYHBIX YCIOBUAX (MEPEHOC 3HAHUM M0 AHAJIOTHMM OT OOIIUX CBOWCTB
Pa3UYHBIX KJIACCOB BEIIECTB K OOIMM M CHEIU(PUYSCKAM CBOWCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIWYUBAET JOJIIO
CaMOCTOATEILHOCTH O0YYaIOIINXCS MPU U3YYCHUH HOBBIX TEM.

CoOmromaercst  JOTMKA  M3YYEeHHUS  BEIIECTB —  CBOWMCTBA  BEIIECTB  OMNPEACISIIOTCS  CTPOCHHUEM  aTOMOB,
AIEKTPOOTPUILIATEILHOCTEI0, XUMHUUYECKON CBS3bI0 M CTPYKTYpOM BEIIECTBA, B YACTHOCTH, THUIIOM KPUCTATMYECKUX PEUIETOK.
(Tembl: cTpoeHMEe aToma, CTPOCHHE BEILECTBA, BAXKHEWINME MNPEACTABUTEIN MPOCTHIX W CIOXXHBIX BEIIECTB, XUMUYECKHUE
peakiun).

N3meHeHue TIaHupoBaHus 10 pa3esiaM U TEMaM COCTOMT B CIIEIYIOIIEM:
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- U3y4Y€HHE OCHOBHBIX BOMPOCOB HEOPraHMYECKON XMMHUM OCYIIECTBIsIETCA B § Kjacce, OoJbllle BPEMEHU BBIJEISIETCS Ha
IpUMEHeHue 3HaHul B 9 knacce. 13 9 knacca B 8- mepeHocsATcs TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX PEAKLIHN",
"DNEeKTpoNIUTHYECKAs TUCColManysl. XUMUYECKHE PEAKIIUN B pacTBOpax';

- TIepecTaHoBka TeMm, 9 kiacc: Tema «Metamib» niepen «Hemertamnamuy, T.K. oOydaronuecs ¢ 3[1P Gombiiie 3HaKOMBI €
METaJUIAMH U JIEr4e XapaKTEPU3YIOT UX 110 CBOMCTBAM U MPUMEHEHUIO;

- TiepepacrpeesieHle CoepKaHusl OJHUX TeEM B Apyrue (packpblBaeTcsl Ha KOHKPETHBIX MpUMepax Apyrux tem). Tema
"Xumuss M OKpyXaromas cpefa’' pacKpbIBaeTCs HA KOHKPETHBIX NpUMepax B pasfenax "Mertamisl M MX COEIUHEHMS',
"Hemeramnst [V-VII rpynn u ux coequnenus";

- oObenuHeHHe TeM (jaer OoJbllle BO3MOXXHOCTEH M7 HMCHOJIb30BAaHUS CPAaBHEHHS — CXOJCTBA M OTIMYMNA; TeMma
«Kucnopon» u tema «Bomopony);

- BblaeneHue otnenbHbIX TeM (Tema «llepBoHavanbHble TOHATHA OO0 OPraHMYECKUX BEIIECTBAX»). Brinenenue B
OTJENbHYIO TEMY, B KauecTBe "OykBaps MO OpPraHUYECKOM XUMHH', JAeT BO3MOXXHOCTH YITyOJSTh MOHSTHS: ONpPEIEICHHUS,
KJ1acCU(UKals, OCHOBaHUS JJIsl KJIaCCU(PUKALlMU, HOMEHKJIaTypa, 0011e CBOWCTBA BELIECTB, CTPYKTYpa BEILIECTBA, COCTABICHHE
(dbopmyn o obuieit popmyse ¥ MO Ha3BaHUIO, Ha3bIBAaHUE BelllecTBa 1Mo (opmysie. B 3Tom ciiyyae mporpaMMHbIi MaTepuan U3
xapakTepucTuku [VA moarpynnsl MOXKHO JTOHECTH HE ()parMeHTOM KapTHHBI «OPraHUYECKUE BEUIECTBa», a KaK 4acTh LIEJOTO.
Moxxet ObITh BblienieHa Tema «[IpakTUKym» B KOHIIE IEPBOrO U BTOPOTO r0I0B 00YUYEHUSI.

TemaTnuyeckoe MJIAHMPOBaAHME

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

Tewmbl KonuuecTBo yacon B tom uncne Hasganus pabot
Ha KOHTPOJIbHBIE Ha NPaKTHYECKUe
paboTeI paboTsI
Paznen «IlepBoHayaIbHbIE XUMHUYESCKHE TOHATHS», 144

1. Xwumwus — BakHas 001acTb 4 1 2 Ipaktnueckas padora Nel « JlabopaTopHOe 060pyJ0BaHUE ¥ IPHEMBI

€CTECTBO3HAHUS U MIPAKTHIECKOI 0OpaIeHust ¢ HIM»

JIeATeIbHOCTH YeJIOBEKa. [Ipaxtuueckas padota Ne2 «OuricTka 3arpsi3HEHHON oBapeHHOH conn”
2. BemecTBa n XHMUYECKHE PEAKIIH. 7 - 1 [pakriaeckas pabora Ne3 «[Ipu3Haku NpoTeKaHUS XUMUYECKHX PEAKIIAI
3. KoamdecTBeHHBIE OTHOIICHHS B 3 1 - KontpospHas pabota Nel «IlepBoHadanpHble XUMUYECKUE TOHATHS, XAMHYECKIE

XUMUH (OPMYJTEI 1 ypaBHEHUSI» 3arpsI3HEHHON MOBAPEHHON COIIM
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Paznen «[lepuoamdeckuii 3aK0H U IEPHOANIECKAs CHcTeMa XUMUYecKuX 31eMeHToB [I.M. MenneneeBa. Ctpoenne atoma. XuMudeckast cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuum», 154

4.  CtpoeHnue aToma 7 1 - KontposbHnas padorta Ne2 «Ileprogudeckas cucTeMa XUMHYECKUX DIIEMEHTOB

[leproguueckuit 3aKkoH U J.M. Menneneesa. CTpoeHue aToma»

MePHOINYECKasi CHCTEMa XUMHYECKHX

snemenToB /.M. Menneneera

5.CtpoeHue BenecTB. XMMHUYIECKas 8 1 - Kontpomphas pabora Ne3 «XuMudeckas CBI3b»

CBSI3b.

OKHCIHTETbHO-BOCCTAHOBUTEILHEIE

peaxIn

Paznen «BakHel1me npecTaBuTe M HEOPraHMYECKUX BEIeCTBY, 354

6. Kucnopoa. Bonopon. 14 1 2 IMpakrtnueckas padora Ned «[losrydeHre KHCIOPOAa M H3YUSHHE €r0 CBOCTBY
Ipakruueckas pabora Ne5 «IlonyueHre BOJOPOAa K U3yUSHUE €0 CBOMCTBY
KounrpospHnas padora Ned «Kucnopon. Bogopomn»

7. Bona. PactBopbl. 5 - 1 IMpaktnueckas pabora Ne6 «[IpuroToBieHne pacTBOPOB € ONpPEEIEHHON
MaccOBOM J10JIel paCTBOPEHHOT'O BEIIECTBa»

8. Teopust AIEKTPOTUTUYECKOM 5 - -

JIMCCOIMAIINI

9. BaxHelmme Kiacchl 11 1 1 KontpopHas pabota Ne5 «OcHOBHBIE KITacChl HEOPTaHMUECKUX COCTUHEHHI

HEOpPraHUYEeCKUX COETMHEHNI [paktiaeckas pabora Ne7 «Pemerne scKCiepuMEHTaIBHBIX 33124 110 TeMe
«OCHOBHBIE KIIaCChI HEOPTaHUIECKUX COSANHEHHI

Paznen «BemecTBo U XUMHUYECKUE peakiuny, 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 - -

XUMHWYCCKUX peaKum‘?I

9 KJIACC

Tembl

KomnuectBo yacoB

B ToM uncue

Ha KOHTPOJIbHBIC

paboTsI

Ha IPAKTUYICCKUC

paboTsI

Hassanus pa6ot

Pasnen «IloBTopeHue u yray0OieHre 3HAHNI OCHOBHBIX Pa3ieNoB Kypca 8 kiacca «BenecTBo u XuMudeckne peakumy, 104

IMoBTOpeHue n yriryoiieHne 3HaHUH 10 1 2 Ipaktnueckas padota Ne 8 «Peakiun noHHOTO OOMEHa»

OCHOBHBIX pa3/IeNioB Kypca 8 kiacca Ipaktnaeckas pabota Ne9 «KauecTBeHHBIE peakIH B pacTBOPE
KonrponbHast padota Ne 6 «DneKTposIUTHYECKas TUCCOLAALINSD)

Pazgen «MeTamsl U UX coeTMHeHNUs, 204

1. O6ume cBOHCTBA METAJLIOB 4 - -

2.MeTaisl 1 UX COSINHEHUS 16 1 1 IIpaxtiaeckas padora Nel3 «Pemrenue 3KcriepuMEHTAIBHBIX 33]1a4 [0 TEMe

«MeTabl ¥ UX COCAUHCHUSD)
KontpossHas pabota Ne§ «MeTasmibny
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Paznen «Hemeramnet [V-VII rpynn v ux coeauHeHUs», 249

3.001mas xapakTepuCcTHKa
XUMHYECKUX 31eMeHTOB Vila
rpynmnsl. [anoressl.

4 B

4.006m1as XxapakTepucTHKa
XUMUYECKHUX 3JIeMeHTOB Via
rpynnsl. Cepa u ee cCoeIMHEHUs!.

5.00mas XxapaKTe pucTHKa
XUMHUYECKUX IEMEHTOB Va
rpymmnsl. A30T, pochop u ux
COEIMHEHHS.

Ipaxtiaeckas padora Nel0 «[lomydeHne aMMIaka 1 U3y4eHHE €TO CBOHCTBY

6.001mast XxapaKTepHUCTHKA
XUMHYECKHUX 3JIeMeHTOB [Va
rpymnnsl. YIaepos, KpeMHUH U UX
COEIMHEHHS.

Ipaktnueckas padorta Nell «IlonydeHue yriaeKucaoro ra3a 1 H3yueHHe ero CBOMHCTB»
Tpaktnueckas padota Nel2 «Pemenne skcepuMEHTAIBHBIX 33714 [0 TeMe
«Hewmetamns [V-VII rpynn u ux coeuHeHUI»»

KontposbHas pabota Ne7 «HemeTambny

Paznen «[lepBoHavanbHBIe XUMHUYECKIE MOHATHS 00 OPraHNYeCKHX BemecTBaxy, 104

7. IlepBoHaYaIbHBIE XUMUYECKUE
MOHATHS 00 OpPraHUYEeCKUX
BEIECTBAX

10 -

Paznen «O600menne matepuaina mo kypey «Heopraamgeckas xumusy», 44

13. Xumust u okpysKarouias cpeja.

1 -

14. O60061IeHHE MaTepHaa 1Mo
Kkypcy «Heopranudeckasi XuMush»

KonrponbHas padota Ne9 «ltoroas pabota 3a Kypc HEOPraHHYECKOW XUMUID)

Bcero 136 u
8 KJIACC

(2 4 B HEenemto0, Bcero 68 4)

MpumepHble Tembl,
pacKpbiBaloLme AaHHbIN pasaen
nporpammbil,

M KOZIMYEeCTBO 4acos,
0TBOAMMOE Ha UX U3y4yeHue

OCcHOBHOE coAepiKaHue

OCHOBHbIE BUAbI AEATENbHOCTH
obyuatowmxca

Paznen 1.IlepBonavyajbHble XUMUYeCKHe MOHATHSA(14 1)
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Tema 1. XuMua — BakHas
06J1aCTh €CTeCTBO3HAHUA U
NPaKTU4YeCKOH JesTeJIbHOCTH
YyeJsioBeKa

(44)

*XuMUsT B CHUCTeMe HayK. PoJib XUMHUHU B JKU3HU
yesoBeka.* Tema u BemectBa. Pusnyeckue CBOKWCTBaA
BeumecTB. I[lpaBusa  6Ge3omacHoro  ob6palieHuss ¢
BellleCTBaMHU W JIaGbopaTOpPHBIM 060pyZoBaHueM. YHcCTbie
Croco6b1 cMecei.
*[loHsATHE 0 METO/|ax MO3HAHUS B XUMHU.*
JleMoHCTpanumu
1. JlabopaTopHoe 060pyAOBaHHUE.

2. PazninuHble BU/IbI XMMUYECKOH MOCYAbL. 3. O6pasibl
BElIEeCTB.

4. Cioco6nl passiesieHusi cMeceld (GUIBTpPOBaHHUE,
BbllIapUBaHUe, AUCTUILISLHUs, XpoMaTorpadus).
JlabopaTopHble U NpaKTU4YeCKHe paGoThbl
JlabopaTopHbIe ONBITHI:

OnucaHue $pU3MYECKUX CBOICTB BeILECTB.

PasznenieHre cMecu C TOMOIIbIO MarHUTa.
[IpakTu4eckue paboThl:

Ne 1. JlabopaTopHOe 060pyi0BaHHEe U TPUEMbl 06pallleHUsI
C HUM

Ne 2. OuucTka 3arpsi3HeHHOH oBapeHHOU coiu

BelecrBa W CMECH. pasaesieHuda

PackpbIBaTh CMBIC/ M3y4aeMbIX TOHATHH C TOMOLIbIO N1earora.

PackpbIBaTh poJIb XUMUH B IIPHUPO/ie U XKU3HU YeJI0BeKa, €€ CBSA3b C APYTUMU HayKaMU.

Pa3sm4aTh yKcThIE BellecTBa U CMeCH; OJHOPOHbIE U HEOJHOPO/IHbIe CMeCH;

PasnnyaTh Ppusnveckre U XMMUYECKHe IBJIEHUS C OIIOPOH Ha onpeJiesIeHHs.

OnpefensiTh NPU3HAKY XUMUYECKUX PEAKLIUH U YCI0BUSA UX NPOTEKaHUS.

CyieoBaTh NpaBUJIaM M0J1b30BAHUS XUMUYECKOH NOCYy0H U 1ab0opaTOPHBIM 060py/JOBaHUEM, A
TaK»e MpaBUJaM 0OpallleHHs] C XUMUYECKHMHU Bellle-CTBAMHU B COOTBETCTBUU C
MHCTPYKIUSMH 110 BbIIOJHEHHIO NPAKTUYECKUX PabOT M0/, KOHTPOJIEM NleJjarora.

[I1aHMpOBaTh U MPOBOAUTD XUMHUYECKHH 3KCIIEPUMEHT 110 U3Y4YEHUIO U ONTMCaHUI0 GU3NYECKUX
CBOMCTB BelLECTB, CIIOCO60B pas/ie/ieHUs1 CMecel BellecTB 110/, PyKOBOJCTBOM Ile/iarora ¢
06CyX/leHHeM I1J1IaHa paboThl.

Hcnosb30BaTh NpU BEINOJHEHUH Y4e6-HbIX 3aZlaHUH U B Ipoliecce UCCIe/0BaTeNbCKON
JlesITe/IbHOCTH HayYHO-TIOMYJIsIPHYIO JIMTEPATYPY XUMHUYECKOT0 COZlePXKaHus, CIPaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa noJ, pyKoBO/ICTBOM Ie/iarora.

BricTpanBaTh pa3BEépHyThIE MUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMALUIO U3
y4yebHHKa U CIPaBOYHBIX MaTepHaJIOB, TPAaMOTHO MCI0JIb30BaTh U3yYeHHbIH NOHATUHHBIN
anmnapar Kypca XUMHHU

Tema 2. BemecTBa
U XMMHUYeCKHe peaKkuu

(749)

ATOoMBI U MOJIEKYJIBL. XUMUYecKhe 3JieMeHTbl. 3HAKU
(CI/IMBOJ'II:I) XHUMHUYECKHUX 3JIEMEHTOB.
ATOMHad Macca. HpOCTbIe W CJIOXKHbIE BellleCTBa. ATOMHO-

OTHOCUTE/NIbHASA

MOJIEKYJISIDHOE yYeHHe.

Xumuveckass ~ popmysa.  BaseHTHOCTb ~ aTOMOB
XUMHUYECKUX 3JIEMEHTOB. *3aKOH MOCTOSHCTBA COCTaBa
BemecTB.*  OTHOCUTEe/bHAs  MoOJIeKyJisipHas  Macca.

MaccoBas A0Jid XUMHU4Y€CKOro 3JieMeHTa B COeIHHEHHUH.
dusryeckue WU XUMHUYECKHe sIBJeHHUs. XHUMHUYecKas

peaknua u eé MPHU3HaKH. ypaBHeHI/IH XUMHYECKUX
peaKuHﬁ. 3aKoH COXpaHEeHHUA MacChbl BelleCTB Tunsl
XHUMHUYECKHUX peaKunﬁ (COQ,E[I/IHEHI/IQ, pasJjioxkeHue,

3aMelleHue, 06MeH).
*M. B. JIOMOHOCOB — y4€HbIA-3HLIUKIONEAUCT.*

AemoHcTpaummu

dusuyeckue siBIeHUs (pacTHpaHue caxapa B CTYIIKE,
KUIIeHUe U KOH/IeHCAIUsl BOJbI U T. [1.).

XuMHUUYecKue sBJeHUs (TopeHue CBeuH, pa3ioKeHue
caxapa, B3auMO/JlelICTBHEe CEPHOU KUCJIOTHI C XJI0OPU/I0M

[IprMeHSATh eCTeCTBEHHO-HAy4YHble METO/Ibl TO3HAHUS (B TOM YHCIIe HAGJIIOeHHE,
MO/IeJTUPOBaHUE, SKCIIEPUMEHT) U OCHOBHbIE ONlepalli MbICJIUTEIbHOH J1esITeIbHOCTH
(cpaBHeHUe, KyIaccubUKaLMs) AJIs1 U3yYEeHUs BelleCTB U XUMUYECKUX peaKLUH ¢ Oopoi Ha
QJITOPUTM UJIU CXEMBI.

PackpbIBaTh CMBIC/ H3yYyaeMbIX TOHATUN U 3aKOHOB M IPUMEHSATh 3TU NOHSATUSA IPU ONKUCAHUHU
CBOWCTB BeLeCTB U UX IpeBpalleHUH ¢ 0Nopoi Ha IJIaH U KJIIoYeBble CJI0Ba.

PazsnyaTh pusnyeckre U XUMUYECKUE SIBJIEHUS, 0O'bSICHATD UX CYLIHOCTb C TOYKU 3peHUs
aTOMHO-MOJIEKYJIPHOT'0 YYeHUsI C OTIOPOX Ha ONpesesieHUsI U CXeMBI.

OnpefensaTb NPU3HAKU XUMHUECKUX pPeaKLUH, YCI0BUS UX IPOTEKaHHUS.

OOGBACHATD CYIHOCTb PU3NUECKUX U XUMHUYECKHX SIBJI€HUH C TOYKH 3peHHsI aTOMHO-
MOJIEKYJISIPHOTO YYEHHS C HCI0JIb30BaHUEM BHU3yaJbHON ONOPBI.

KnaccuduunpoBaTh XMMHYecKue peakLUH (110 YUC/IY U COCTABY pearupyolmx u
00pasyIUXCs BEIIECTB) C OMOPOM HA CXEMBI.

CocTaB/sATb GopMyJibl GHHAPHBIX BEIIECTB 110 BaJ€HTHOCTH U ONPeJeIATh BaJIeHTHOCTD 10
dopMys1aM BeleCcTB C ONMOPOH Ha AJITOPUTM yUeOHBIX e HCTBUH.

PacctaBiiaATh K03¢$dUILHEHTHI B ypaBHEHHUAX XUMUYECKUX PEAKIMH ¢ ONIOPOi Ha aITOPUTM
y4e0HBIX 1eACTBUH.

CniefioBaTh NMpaBUJIaM N10J1b30BAaHUsI XUMUYECKOH MOCY0H U 1abopaTOPHBIM 060pyl0BaHHEM, A
TaK»e IPaBUJIaM 0OpallleHHs € BellleCTBaMU B COOTBETCTBUM C UHCTPYKIUSMHU 110 BBITIOJHEHHUIO
J1abopaTOPHBIX XMMHUYECKHX OIBITOB M0/ KOHTPOJIEM IleJlarora.

Hcnosib30BaTh NpHY BBIIIOJHEHUH yUeOHBIX 3a/JaHUH U B ITpoliecce HCcle0BaTeIbCKON
JesITeJIbHOCTH HayYHO-NIONYJISIPHYIO JIUTEPATYpPy XUMHUYECKOTO COZlepKaHHUs, CIIpa-BoY-Hble
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6apus,

passioxkeHue rugpokcuaa meau(ll), B3aumoeicteue
JKeJie3a € cepoi, B3aMMO/leHCTBUE KeJie3a C paCTBOPOM
cosin meau(1D)).

OnbIT, MJJIIOCTPUPYIOLIMU 3aKOH COXpaHEHHUS MacChl.

Na6opatopHble U npakTMueckne paborbl

JlaGopaTopHbI€e ONBITHI:

[Ipumeps! GH3UYECKUX ABIEHUH (T1/1aBJI€HHE BOCKQ,
TasiHUE JIbJA).

[IpuMepbl XMMHUYECKUX SIBJIEHUH (TIpOKaJIMBaHUe MeJHON
MPOBOJIOKH, B3aUMO/IeiCTBUE MeJia C KHCIO0TOH).
Mopesnn aTOMOB U MOJIEKYJI.

IIpaxtuaeckas padora Ne3. [IpuzHaku mpoTeKaHUs
XUMHUYECKUX peaKIuil.

Bbluncnenma

— OTHOCHUTEJIbHON MOJIEKYJIIPHOM MaccChl BELECTB;

— MacCOBOM J,0JIU XUMUYECKOT0 3JIeMeHTa 1o popmy.Jie
coeJUHEHUS

MaTepuaJbl, pecypcbl MHTep-HeTa noJ, pyKoBOACTBOM IeJjarora.

BreicTpanBaTh pa3BépHyThle MHCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha UHPOPMALHUIO U3
y4ebHHKa U CIPaBOYHBIX MaTepHaJIOB, TPAaMOTHO MCI0JIb30BaTh U3YYeHHbIH NOHATUHHBIN
anmnapar Kypca XMMUH

Tema 3. KosuuecTBeHHbIE
OTHOLIEeHHus1 B XumMuu (34)

KonnyectBo BemectBa. MoJib. MoJisipHast Macca. 3akoH
ABorazipo. MoJisipHbIi  06BEM  TrasoB.
xXuMuieckod  popmyie.
XUMHYECKOTO 3JIeMEHTa B COEJUHEHHH, KOJIMYEeCcTBa

PacueTsr 1o
PacueTbl  MaccoBodW  AoOJIH
BelLleCTBa, MOJIAPHOW Macchbl. PacyéTbl MO XUMHYECKUM
ypaBHEHHUSIM.

JeMoHcTpayus:

- 06pasLbl BellleCTB KOJIMYeCTBOM OZIUH MOJIb

Bobruucienus:

-pacdeT o popMyJie U 10 XUMUYECKOMY YPaBHEHHUIO

PackpbIBaTh CMBICT U3y4aeMbIX TOHATUN U IPUMEHSTD 3TU MOHATHUS, @ TAK)Ke U3yYeHHbIe
3aKOHBI U TEOPUHU JJIF pellleHus] pacy€THBIX 33/1a4 C IOMOILbIO Nlefiarora.

BbIYucSTh MOJISIPHYIO MaccCy BelllecTB; KOJIMYECTBO BelllecTBa, 00’ bEM rasa, Maccy BellecTBa C
oTopoi Ha o6paselr, Ha GOPMYJIbI;

[IpoBOANUTE pacyéThI 10 YpaBHEHUAM XMMHUYECKUX peaKIiil c 0opoi Ha o6pasel, aJroOpuTM
y4ebHBIX JeCTBUH: KOJIMU€eCTBa, 060'bEMA, MacChl BellleCTBa 10 U3BECTHOMY KOJIMYECTRY,
00bEMY, Macce peareHTOB UJIHU IPOJYKTOB peaKLUH.

BbIcTpauBaTh pa3BEépHyThIE TMCbMEHHBIE U YCTHBIE OTBETHI C 0IIOPOH Ha MHGOPMALHIO U3
y4eOHHMKA U CTIPAaBOYHbBIX MaTEpPHUAJIOB, TPAMOTHO UCII0/Ib30BaTh U3y4eHHbIN MOHATUHHBIN
annapar Kypca XMMHH C IOMOILbIO TTefjarora.

Paspen 3. [lepuoaudeckuii 3akoH U [lepuoauyeckas cucreMa XUMHYeCKHX 31eMeHTOB /I. U. MeHAe/ieeBa.
CtpoeHue aTOMOB. XUMHYecKas CBA3b. OKMC/IMTE/IbHO-BOCCTAHOBUTEIbHbIE peakuyu (15 1)

Tema 4. CtpoeHue aTtoma.
Mepuoanuecknin 3aKoH 1
Mepuoauueckas cuctema
XUMUYECKUX 31eEMEHTOB

A. N. Menpeneesa. (7 1)

HepBbIe IOINBITKH Knaccnc]m}caunn XUMHUYECKHUX
3/eMeHTOoB. [loHsiITHE O rpynmnax CxoAHbIX 3JIEMEHTOB
(esouHbIEe M IIeJ0YHO3eMeJsbHble MeTaJlJbl, raJoreHsbl,
WHEPTHBIE ra3bl). *JJieMeHThbl, KOTOpble 006pasywT

aMdoTepHbIe OKCUABI U TUAPOKCH/IBL*

PackpbIBaTh CMBIC/I IIEPHOUYECKOT0 3aKOHA 10/} PyKOBOACTBOM Iearora.

I[NonumaThb CyuieCTBOBaHUE nepnoanquKoﬁ 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB
(M3MeHeHHE PaIUYCOB AaTOMOB U 3JIEKTPOOTPHULATESbHOCTH) U UX COEZJMHEHUH OT
ITOJIOXKEHHA B nepno;mquKof/i CHUCTeMe U CTPOEHHA aTOMa C UCII0JIb30OBAHHUEM CXEM U Ta6J'II/IL[.

YcTaHnaBiuBaTh CBSA3b MeXy NOJIOXKEHHWEM 3JIEMEHTA B nepnoaw{ecxoﬁ CHUCTEeMe U CTpOEeHHEM
ero aToMma (CocTaB ¥ 3apsi/i I7ipa, 06IIee YUCI0 JIEKTPOHOB U PACIpe/iesieHHE UX 110
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[lepuoanyeckuit 3akoH. [lepuoanyeckas cucTeMma
XUMHYECKUX 3JIEMEHTOB . H. MeHpesieeBa.
KopoTkonepuosnass U *AJuMHHONepuoAHas™ QPopMbl

[leproanyecKkoi cHUCTEMBl XUMHYECKHX 3JieMeHTOB [l
U. Menpeneesa. [lepuogpl ¥ rpynnbsl. PU3n4ecKUil CMbICT
NOpSA/JKOBOTO HOMEpPa, HOMEPOB Mepuoja U TpyIHIbl
aJieMeHTa.

Ctpoenue atomoB. CocTaB aTOMHBIX fAjep. *U3oTonbL*
JnekTpoHbl. CTpoeHHe 3JIEKTPOHHBIX 060JI0Y€K aTOMOB
nepBeix 20 XUMHUYecKUX 23JieMeHTOB Ilepuoguyeckoit

cucremel [l HU. MengeneeBa.  XapaKTepUCTHKA

XHMHYECKOro 3JeMeHTa IO ero IOJIOKEHUI B
[lepuopnyeckoii cucteme /. U. MeHzeneeBa.

*3aKOHOMEpPHOCTHM  H3MeHeHMUsl pajuyca aTOMOB
XUMHYeCKHUX 3JIEMEHTOB, MeTa/IJInYeCKUX U

HeMeTa/UIMYeCKUX CBOWCTB MO TIpynmaM M HepuojaM.
3Havyenue [leproguveckoro 3akoHa M I[lepuoaundeckoi
CHUCTEMBI XMMHUYECKHUX 3JIeMEHTOB AJIS1 pPa3BUTHsI HayKH U
npakTuki. /[l. U. MeHiesieeB — y4éHbIHN U rpaxkAaHUH.*
AemoHcTpaummn
KopoTkomneproaHas u JJIMHHONIEpHOLHAsK GOPMBI
[lepronyeckoy cUCTEMbI XMMUY€eCKHX 3JIEMEHTOB
JI. U. MeHpeneeBa.
O3HakoMJIeHHe C 06pa3liaMy MeTalJIOB M HEMETaJLJIOB.
Nab6opatopHble U npakTMyeckne paborbl
JlabopaTOPHBIN OINBIT:

BsanMogelicTBre THAPOKCHJAA LHMHKA C pacTBOpaMu
KHUCJIOT U 1ljeJlouel

3JIEKTPOHHBIM CJIOSIM) MO 06pasiy.

[I[porHo3upoBaTh XapaKTep U3MeHEeHUs CBOMCTB 3JIeMEHTOB U UX COeIMHEHUH 110 rpynnaM U
nepuojaM [leproanyeckoi cUCTEMBI C TOMOLbIO Tlejiarora.

XapakTepu30BaTb XUMHAY€eCKHe 3JIeMEeHThI IIePBbIX TPEX IePUOAO0B, KaJNs, KaJbLUA 10 UX
noJioxeHuo B [lepuogudeckoit cucreme /. U. MengeneeBa.

CnenoBaTh NpaBUJaM 6e30MacHON paboThI B JIJaGOPATOPHH NPH UCTIOJIb30BAHUU XUMHUYECKON
HoCy/ibl 1 060py/A0BAHUS 10/ KOHTPOJIEM Ilefjarora.

BricTpanBaTh pa3BépHyThle MMCbMEHHbIE U YCTHBIE OTBETHI C OTIOPOH Ha UHPOPMALIHUIO U3
y4ebHHKa U CIPaBOYHBIX MaTepHaJIOB, TPAaMOTHO MCIOJIb30BaTh U3yYeHHbIH NOHATUHHBIN
annapar Kypca XMMHUHU NI0cJle CTPYKTYPUPOBaHUSA MaTepHrasa ¢ UCII0JIb30BaHUEM KJIUIIe.

HWcnosib30BaTh NpH BBINOJHEHUH yUebOHBIX 33/JaHUH TEKCThI yueGHUKa [Tocie
CTPYKTYPHUPOBAaHUS MaTepHasa, CipaBoYHble MaTepHaJbl ([lepuoanyeckyto cucTeMy
XUMH4YecKuX ayieMeHTOB /JI. . MeH/ies1eeBa, TabJIMIy pacCTBOPUMOCTH KUCJIOT, OCHOBAaHUN U
coJiel B BOJie, 3JIEKTPOXUMUYECKUH Psi/i HANPSHKEHUH MEeTaJlJIOB).

Hcnosp30BaTh NpU BbINOJHEHWH YUe6GHbBIX 3aJaHUH U B ITpolLiecce UCCIel0BaTeNbCKON
JlesITeJIbHOCTH HAay4YHO-TONMYJIIPHYIO JTUTEPATYPY XUMUUY€ECKOT0 COZlepKaHUs, CIPaBOYHbIe
MaTepHuaJibl, pecypcbl UHTepHeTa NoJ pyKOBOJACTBOM Nejarora

Tema 5. CTpoeHue BelecTs.
XumMnyeckasi CBAi3b.
OKHCIUTETBHO-
BOCCTAHOBUTE/JbHbIE PeaKIUH

89

XuMuueckass  CBS3b. KoBanentnass  (monsipHast
HETIOJIApHAsA)  CBsI3b.  *DJIEKTPOOTPHUIATEILHOCTh  aTOMOB
XUMHYECKHX 3JIEMEHTOB. * HonHas  CBs3b. *THUIIBI
KPHCTAUTMYECKUX PEIIeTOK. *

CTeneHb OKHUCJIEHUS. OKHCAUTENBHO-

BOCCTAaHOBHUTEJIbHbIE pPEaKIUU. l'[poueccm OKHCJ/JIEHUd H
BoCCTaHOBJIeHUA. OKHUCIUTENN U BOCCTAHOBUTEJIH.

JlemoHCcTpanun
OKHCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIHU: TOPEHHE,

PackpbIBaTh CMBICIT U3y4aeMbIX HOHATHHI IT0JI PYKOBOJICTBOM IE/Iarora.

Onpenensit BUA XMMHYECKOH CBSI3H B COSANHEHHUH C HCIIOJIb30BAaHUEM CXEM.

OmnpenensTh CTENeHb OKUCICHHS XHMHUYECKOTO 3JIEMEHTa 10 (OpPMyJie ero COeIHHEHHS ¢
HCIIOJIb30BAaHUEM aJITOPUTMA.

OnpenemnsTs 37eMEHT (BEIIECTBO) — OKUCIUTEIb U 3JIEMEHT (BEIECTBO) — BOCCTAHOBHTEI.

OOBSCHATH CYIHOCTB MPOLIECCOB OKUCICHUS 1 BOCCTAHOBIICHHMSL.

CoCTaBisATh AEKTPOHHBII OaTaHC ¢ y4ETOM YHCIIa OTAAHHBIX U MPUHSTHIX 3JEKTPOHOB.

CocTaBisiTh ypaBHEHHE OKHCIIHTEIbHO-BOCCTAHOBUTEIBHOM PEaKLUHy 110 allrOpUTMY pasdopa
OKHCITUTEJIbHO-BOCCTAHOBHUTEIIFHON PEaKIHH.

Hcrionb30BaTh MpH BEIIOJIHEHUH YY€OHBIX 33/1aHUI TEKCTHI ydeOHHKa MOCIIe CTPYKTYPHPOBAHHUS

Marepuaia, ClipaBOYHbBIC MaTCPUAJIbI (nepnoanquKon CUCTEMY XUMHUYCCKUX DJIEMCHTOB )1 n.
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Pe€aKkunu pas3ioKECHUA, COCAUHECHU

MeHnneneeBa, TaOIUILy PACTBOPHUMOCTH KHCIOT, OCHOBAHHH M COJIEH B BOJE, SIEKTPOXUMHYECCKUAN PAT
HaTpsHKEHH METaIIOB)

Paspes 2. BaxkHelMe npeAcTaBUTe/ M HEOpraHUYeCKMX BeecTs (35 4)

Tema 6. Kucnopopa. Bogopoga,.
(14y)

Bosgyx — cMech raszos. CocraB Bo3dayxa. Kuciopon —
3JeMeHT M mpocToe BelecTBo. O30H.
KHCI0pOJa B NpHUpoAe, ¢HU3NYECKHEe M XUMHUYECKHe
cBOMcTBa. PeakuMM ToOpeHHs MHPOCTBIX M CJIO0XKHBIX

BellecTB. *TemnoBoll 3¢deKT XMMHYECKOW peakLUu.®

HaxoxxneHue

JK30- U SHJOTEPMHUYECKHE PEAKLUH, *TepMOXHMUYECKHe
ypaBHeHUs.* [loHATHe 06 okcuzax. Cnoco6bl MOTyYeHUs
KMCI0poJa B

na60paT0pHH 144 NIPOMBILIJIEHHOCTH.

NpUMeHEeHHe KHCJI0pOoJa. KpYroBOopoT KHCJIOpoJa B
npupoze. TonauBo: yrojb U MeTaH. 3arpsi3HeHHe BO3/yXa,
yCUJIEHHE TApHUKOBOTO 3¢ deKTa, pa3pyLieHre 030HOBOTO
[oh (63;

Bomopon — npocroe

HaxoxxJieHre BoZopoJa B NPUPOJE,

3JIEMEHT MU BeleCTBO.
dusuveckue u
XUMHYecKre CBOWcTBa (Ha MpUMepe B3aUMOJEHCTBUS C
HEMeTa/UlaMHM W OKCHJIAMH METaJ/IJIOB), NpPHUMeHEHUE,
*cnoco6bl nosaydyeHus.* [loHsaTue o kucaotax KuciaoTsl u

COJIN.

AemoHcTpauumn

B3aumozerictBre ¢pochopa, cephl U KeJie3a ¢ KUCJI0POA0M
(BO3MOKHO UCIOJIb30BaHUE BU/IEOOMBITOR).
OnpepesieHue cofiepKaHUs KUCA0PO/ia B BO3AYXeE.
OnbITHI, IEMOHCTPUPYIOLHE YCA0BUSI BOSHUKHOBEHUS U
npeKpalleHus TOpeHu .

Na6opatopHble U npakTMyeckne paboTbl

JlabopaTOpHBIN OIBIT:

O3HakoMJIeHHe C 06pa3LiaMi OKCHU/OB.

[IpakTHyeckas paboTa:

Ne 4. [TosrydyeHUe KUCI0POAQ, U3yYeHHe ero CBONCTB.
IIpaxtuaeckas padora NeS. [TomydeHne Bomopoa U H3ydeHHE
€ro CBOICTB.

Brruuciaenus

PackpbIBaTh CMBIC/ U3y4aeMbIX MOHATUH U MPUMEHATD 3TH MOHATHUS IPU ONUCAaHUU CBONCTB
BellleCTB U UX NpeBpallleHUH € UCI0JIb30BaHHUEM ONOPHBIX CJIOB U KJIHLIE.

XapakTepHu30BaTb (ONUCBIBATD)C ONOPOI HA NAAH, CXEMY, KDAMKYIO 3aNUCh
COCTaB BO3/lyXa, Pu3nyecKrue U XU-MU4eCcKHe CBOMCTBA KUCIOPOAA, CIOCO6BI ero Mojy4eHus,
IpUMeHeHNe Y 3HaYeHNe B IPUPO/Je U )KU3HU YesIoBeKa.

CpaBHMBATb peakIMy rOpeHust U Me/IJIeHHOI'0 OKHCJIEHUsI C TPeiBapUTeIbHBIM 06CyXAeHUEM
napaMeTpoOB CpaBHEHHS.

Co6upatb MprUGOpPHI [JIs1 HOJYyYeHUs KHCI0pOoAa (BBITECHEHUEM BOJbI M BO3/yXa).

PacnosHaBaTb ONBITHBIM MYTEM KUCJ0PO/, 1O/ KOHTPOJIEM Ie/iarora.

Hcnosib30BaTh XMMUYECKYI0 CHMBOJIMKY /J1S1 COCTaBJIeHUs GOPMYJI BeI[eCTB, MOJIEKY IS PHBIX
ypaBHEHUH XMMUYECKUX PeaKL Ui € yyacTueM KUCI0pOJa.

OGBACHATD CYIHOCTD 3KOJO0IMYECKUX P06JieM, CBI3aHHbIX C 3arpsiI3HEHHUEM BO3/yxa.

CiiefoBaTh NpaBusIaM 6e30MacHON paboThI B 1a60paTOPUU IIPH HCIOJIb30BAaHUM XUMHUYECKON
MOCy /bl M 060pyA0BaHUA MO/, KOHTPOJIEM IleJ]arora, a Takxe paBu/IaM 06palleHus ¢
rOpIOYMMHU BellleCTBaMH B GBITY.

[11aHUpOBATh U OCYLIECTBIATH Ha MPAaKTHKe XUMHUUYeCKHe 3KCIepUMeHTbI, IPOBOAUTH
HabJ/110leHus, AeslaTh BbIBOJbI 10 pe3y/ibTaTaM 3KCIepu-MeHTa 110/, pyKOBO/CTBOM Mejarora.

YuyacTBoBaTb B COBMeCTHOM paboTe B rpyImIe.
HMcnonb3oBaTh NpHY BbINOJHEHUH yU4eOHBIX 3aJaHUH U B Tpollecce UCclel0BaTeIbCKON
JlesITeJIbHOCTH HAyYHO-MONYJ/IAPHYIO JTUTepaTypy XMMUUECKOT0 COAep>KaHMs, CIPaBOYHbIe
MaTepHaJbl, pecypcbl UHTepHeTa Noj pyKOBOACTBOM IleJjarora.

BbicTpanBaTh pa3BépHyTble MMCbMEHHBIE U YCTHbIE OTBETHI C ONOPOH Ha MHPOPMALIHIO U3
y4e6HMKa U CIPaBOYHBIX MaTe-
pHaJsIoB € OIIOPOM Ha MJIaH, FPAaMOTHO HUCNOJIb30BaTh U3y4eHHbI MOHATUHHBIN annapaT Kypca
XUMHH
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— MOJ]eKyJIHpHOﬁ MacCChbl KMCJIOpOJa ¥ 030HA Ha
OCHOBaHUM aTOMHOM MacChbl XMMHY€ECKOT0 3JIeMEHTA

Tema 7. Boga. PacTBopsbl.
IouATHE 06 OCHOBAaHUAX

(54)

Boga. Ee coctaB. CtpoeHue. MoJsiekybl. *®usndeckue
cBoMcTBa BoAbl. Boja kak pacTBopuTesb* PacTBOpbI
*[loHATHE O PacTBOPUMOCTH BellleCTB B Boje. [loHsATHE O
HaChILEHHbIX U HEHAChIIeHHbIX pacTBopax.* MaccoBas
JoJisl BellecTBa B pacTBope. PacueT MaccoBoil josiu
BelllecTBa B pacTBope (MpoleHTHasA KOHIIEHTPaIHsl).

*XuMHYecKre CBOMCTBA BO/bl (pa3JsioXKeHHE, peaKIuu C
HaTpueM, OKCUJOM KajbLius, okcuzoM cepbllV [IoHssTHE 06
OCHOBaHUfAX. PoJsib pacTBOpoB B NpUPOJEe U B KU3HU
yesoBeKka. KpyroBsopoT Bojbl B mpupoje.* 3arpsisHeHHe
MPUPOJAHBIX BoA. OXpaHa M 0YHCTKA MPUPOJHBIX BOJ.

AemoHcTpaummu

JJIeKTPOJIN3 BOJbl; CHHTE3 BO/Ibl; B3aUMO/I€HCTBHE BOJIbI C
MeTtasiamu (Na, Ca) (BO3MOXKHO HCII0JIb30BaHUE
BU/I€OMaTepHaJIOB).

PacTBopeHue BelecTB ¢ pa3JIMYHON paCTBOPHUMOCTBIO.
HccnepoBaHre pacTBOPOB KUCJIOT U LieJI0Ueld ¢ IOMOIIBI0
WH/UKaTOPOB.

Na6opatopHble U npakTMyeckne paboTbl
IIpakmuyeckas paboma:

Ne 6. [IpuroToBsieHHe pacTBOPOB C ONpe/ie/IEHHON
MacCOBOH Jj0J1el paCTBOPEHHOT0 BelecTBa.

PackpbIBaTh CMBIC/ U3y4aeMbIX OHATUH U NPUMEHSATD 3TH NMOHATHUS IPH ONIMCAHUHU CBOHCTB
BeLIeCTB U X NpeBpallleHHH ¢ TOMOLIbIo Nejjarora.

XapakTepu3oBaTh pU3NYeCcKHe U XUMHUYECKHe CBOMCTBA BOABI, €€ poJIb KaK pacCTBOPUTEJIS B
IPUPOJHBIX MPOIECCAX C ONOPOH Ha IJIaH U CXeMY.

CocTaB/IAATh YpaBHEHUs XUMHUYECKUX PeaKI Ui C y4acTUeM BO/JbI C OIOPOH Ha CXEMY.

OGBACHATD CYLHOCTb 3KOJI0IMYECKUX P06JieM, CBI3aHHbIX C 3arpsi3HEHUEM IIPUPOHBIX BOJ,
Croco6bl OYUCTKHU BOABI OT IPUMeCeH, Mephl 110 OXpaHe BO/J| OT 3arpsi3HeHUsI ocJie
npeABapUTebHOTO CTPYKTYPHUPOBAaHUS MaTepHUaJa.

[l1aHUpPOBATh U OCYLIECTBJIATh Ha MPAKTHKE XUMHUYECKHE IKCIIepUMEHTbI, IPOBOAUTH
HabJII0/leHus, Jie1aTh Bbl-

BO/IbI 10 pe3yJ/IbTaTaM 3KCIlepUMeHTa 110/, KOHTPOJIeM N1eiarora, C UCMoJb30BaHUEM KJIUILIe.

CieoBaTh NpaBuJaM 6e30MacHOM paboThl B 1a60paTOPHUU NPHU UCIOJIb30BAHUM XMMHUY€ECKOHN
nocy/ibl 1 060pyA0BaHUs N0/ KOHTPOJIEM lefarora.

[IpoBOAUTH BBIUMC/IEHHUS C IPUMEHEHUEM MOHATHUS «MaccoBasi J10Jis1 BellleCTBa B pacTBOpe» C
onopoi Ha GOpMyJIbL.

HWcnosib30BaTh NpHU BLIMOJTHEHUH YYeOHBIX 33/laHUH U B [TpOLiecce UCCIe0BaTeIbCKOU
JlesITeJIbHOCTH HayYHO-MONYJIAPHYIO INTepaTypy XMMUYeCKOro CoZepKaHusl, CIpaBOYHbIe
MaTepuaJbl, pecypcbl MHTepHeTa noj pykoBoCTBOM NeJarora.

BricTpanBaTb pa3BépHyThble MHCbMEHHbIE U YyCTHbIE OTBETHI C OIOPOM Ha MUHPOPMALIMIO U3
y4ebOHHKa U CIPaBOYHBIX MaTepHaJsioB, TPaMOTHO HUCMOJIb30BaTh U3y4YeHHbIH NOHATUIHBIN
anmnapar Kypca XMMHUH N0oc/le NpeABapUTebHOr0 CTPYKTYPUPOBAHUSA MaTepuUaa.

Tema 8. JsieKTpoIMTHYECKasA
Aucconuanysa. XuMudeckKue
peakuuu B pacTBopax

(59)

Teopus 3EKTPOJIUTHUECKOH JIUCCOLIMAIUY.
DNEeKTpOJIUTAYECKAas ~ TUCCONMAIMA.  OJEKTPONUTHl U
HE3JIEKTPOJIUTHI. Katnownsi, AQHHOHBI. *MexaHu3M

JIACCOLIMAIIMY BEIIECTB C Pa3IMYHBIMU BUAAMH XHUMHYECKOU
cBs3n. [lonsitre ocrenenu aucconuanun.* CUabHBIE M ClIa0bIe
SJIEKTPOJIATEI.

Peakin moHHOTO OOMEHA. Y CIIOBUS MPOTEKAHUS PEaKIuil
HOHHOTO 0OMeHa 110 kKoHIa. [IoJHbIe H coOKpanEHHbIE HOHHEIC

ypaBHeHUs peakuuid. XHUMHYECKHE€ CBOMCTBA  KMCIOT,

OCHOBaHHMI W COJe B CBeTe MpeACTaBIeHHHA 00

PackpbiBaTb CMbIC/ U3y4YaeMbIX IOHATHH, @ TAKXKe CMbICJI TEOPUHU 3JIEKTPOJUTUYECKON
JUCCOLIMAIMU C OTIOPOU Ha CXEMBI.

OGBSCHATh MPUYUHBI 3JIEKTPONPOBO/JI-

HOCTH BO/JIHBIX PaCTBOPOB C MOMOILbIO NTeJarora.
CocTaB/SITh ypaBHEHHUS AUCCOLMALUM KUCJIOT, LeJI0Yel U coJiel, MoJIHbIe U COKpalLéHHble
VMOHHBIEe YpaBHEHUS XUMUYECKUX PeaKIMi HOHHOI0 06GMeHa.

HJIaHI/IPOBaTb " OCYLIECTBJIATDH Ha NPAKTHUKE XUMUYECKHeEe 3KCIIEPpUMEHThI, IPOBOJAHUTH
Ha6moae1-mn, AieJ1aTb BBIBOJBI IO pe3yJibTaTaM 3KCIIEpUMEHTa mocJjie npeaBapHTeanoﬁ
paboThl.

CnenoBaTh NpaBUJaM 6e30MacHON paboThI B JTaGOPATOPUH NPH UCTIOJIb30BAHUYN XUMUYECKON
nocyZbl U 060py/l0BaHUs MO KOHTPOJIEM NeJarora.
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SHGKT‘pOHHTquCKOﬁ JUCCOLUALIUN. KayectBenHbIe peakuu
Ha KaTUOHBI W AHWOHBI: HWOHBLI XJIOpUI-, 6p0MI/IZ[-, noauna-,

cynedat-, kapboHar-, cwimkaTt-, ¢ocdar-  aHHUOHBI,
THAPOKCHI-HOHBI; KATHOHBl AMMOHHS, MAarHHs, KaJbIIusl,
amoMuHud, xenesa (2+) wm (3+), memu (2+), IMHKa,

NPUCYTCTBYIOIINE B BOAHBIX pacTBOpax.
JleMoHCcTpanumu

JJIeKTpUYecKast IPOBOJAUMOCTb PAaCTBOPOB BeLeCTB;
JIBM>KeHHe HOHOB B 3JIEKTPUYECKOM MoJIe.

OnBITHI, UJIIOCTPUPYIOLIYE NPU3HAKH IPOTEKaHUS
peakLuii HOHHOTO O6MeHa.

JlaGopaTopHbIe M NpaKTHYeCKUe

pa6oThbl

JlabopaTOpHBIN OIBIT:

Peaknuu HOHHOTO 06MeHa B pacTBOpax 3JIeKTPOJIUTOB:
cyabdata Meau(Il) u ménoun, kap6oHaTa HATPUS U
COJITHOY KUCJIOTBI, peaKLysi HeUTpalu3aluu Mexay
TUAPOKCH/IOM KaJlusl ¥ COJITHON KUCJIOTOM.
Borunciienusa

— 110 YypaBHEHUSIM XMMHUYECKUX PeaKIui

[Ipor3BOAUTH BEIYUCIEHHS 10 XUMUYECKHUM YPaBHEHHSIM.

BricTpanBaTh pa3BEépHyThIE MUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMALUIO U3
y4eOHMKA U CIIPAaBOYHBIX MATEPHAJIOB, FPAMOTHO MCII0/1b30BATh U3yYEHHBIN NOHATHHHBINA
anmapar Kypca XMMHH [10CJIe IPeJBapUTENbHOTO CTPYKTYpPUPOBaHHUs MaTepyaJa.

HMcnosp30BaTh NpU BINOJHEHUH Y4e6HBIX 3a/JaHUH U B IPOLiecce HCC/Ie[0BaTeTbCKOM
JlesITe/IbHOCTH HayYHO-TIOMYJISIPHYIO0 JIMTEPATYPY XUMHUYECKOT0 COZlePXKaHus, CIPaBOYHbIe
MaTepuaJibl, pecypcbl HHTepHeTa nocJjie KOHCY/IbTalluH C earorom

Tema 9. OCHOBHbIE KJIaCcChl
HeopraHuYecKux
coelUHEHU

(114)

Knaccudukanus HeopraHM4ecKUX coeJUHeHU .

Oxkcufbl: cocTaB, kinaccudukanus (*oCHOBHBIE,
KHUCJIOTHBIE, aMPOTepHBIE, Hecoeobpasyoliye Ha
npuMepe okcyja yriaepoja ll u okenpa asorta I1*),
HoMeHKJIaTypa *[lonydeHne* u xuMuyecke CBONCTBA
OKCH/IOB (B3aUMO/IeHICTBHE C BOJOH, KUCJIOTaMH,
es1049aMHu).

OcHoBaHUS: COCTaB, Kaaccupukanus (eg104u U
HepacTBOPHUMbIe OCHOBAHHUs), HOMEHKJIATypa, U3ndecKue
1 XMMHUYECKHe CBOUCTBA (B3aUMOJIeCTBUE C OKCHUAMU
HEMETAJVIOB, KUCIO0TaMHU, COJISIMHU), *Cr1oco6bl MoJIydeHus.*
KucnoTsl: cocTas, kaccuduKanys, HOMeHKIATYpa,
dusnveckre U XUMHUYECKHE CBOMCTBA (B3aUMO/IeCTBHE C
MeTaJlJlaMH, OCHOBHBIMU OKCH/JaMH, OCHOBAaHUSIMH,
COJISIMH Ha IPUMepe COJISTHON U CepHOM KUC/IOT),
*crnoco6bl noay4eHus.* PsJi ak THBHOCTH MeTaJLJIOB.

CoJsiu (cpefjHUE): HOMEHKJIATYPA, CIOCO6BI IOJIyYeHHUS,
B3aMMO/IeHiCTBHeE COJIeH C MeTalJlaMH, KUCJTOTaMH,
1eJI09aMHU U COJISIMHU.

['eHeTH4ecKas cBA3b MeXAy KJacCaMHU HEOPTaHUYeCKUX
coefiMHeHUN. ['eHeTHYeckre pajbl [loHATHE 06
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OrnpezenieHre OCHOBHBIX KIIaCCOB HEOPTaHMYECKHUX COCAMHEHHUH 110 Ia0IIoHY.
CocTaBiieHHE CXEM CTPOEHUS] OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COEANHEHUH HA OCHOBE
OTIpEJICICHHUSI.

CocraBienne GopMys OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCANHEHHH M Ha3bIBaHUE UX IO
MEXXTyHapOJHOW U TPUBUAIBHONH HOMEHKIJIATYPE C MCIIOJIb30BAaHUEM ONPEJIETICHHS 1 TaOJIUIIBI
PacTBOPUMOCTH.

KrnaccnpunupoBanne n3ydaeMbIX BEIIECTB MO COCTABY U CE0LCMEAM C ONOPOH Ha OTIpEIeIeHNs,
CXeMBI ¥ TAONHUITy PAaCTBOPHMOCTH.

CocrapieHue TaOIHIBI TeHETHYECKUX PANOB B cXeMbl «I eHeTHdIecKast B3aNMOCBSI3b OCHOBHBIX
KJIACCOB HEOPTraHW4ECKUX COEIMHEHUI M0 PyKOBOACTBOM I€arora.

[IporHo3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOLIMX XMMHUYECKUX CBOIMCTB M3yUYSHHBIX KIIaCCOB,
IpYI BELECTB, K KOTOPHIM OHU OTHOCATCS C UCIOJIb30BaHUEM cxeMbl «I 'eHeTndeckas B3auMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIMHEHUIN) 0] PyKOBOACTBOM II€Jarora.

CocraBieHHe MOJIEKYIISIPHBIX YPaBHEHNH peaknnii, MIUTIOCTPUPYIOIINX XUMHUYECKHe CBOICTBA
H3y9IeHHBIX KJIACCOB U CHOCOObI NOJIYYeHUs BEIECTB N3yIeHHBIX KJIaCcCOB, TPYIII, a TaKKe
MOJTBEPKIAOIIIX TeHETHUECKYIO B3aNMOCBSI3b MEXKTy HUMH, C ONOPO Ha BepOaIbHYIO CXeMY B
KauecTBE 3pUTEIbHOM ONOPHI.

CocraBieHHe MOJIEKYJSIPHBIX YPaBHEHUH Peakluii Mo cXeMaM C MpeBapUTeIbHBIM 00CYKICHUEM
BBIOOpA PEarupyroIiX BEeLIECTB.

Berancnenne no ypaBHeHHsIM XUMHUIECKHX PEaKIMil KoJm4yecTBa, 00bEMa, Macchl BELIECTBA MO
KOJIMYECTBY, 00BEMY, Macce peareHTOB HJIH IPOAYKTOB PEaKIUH 110 aIrOpUTMY.
[MnarnpoBaHKe 1 OCYIIECTBICHHE HA MMPAKTHKE XHUMHUIECKOTO 3KCIIEPHMEHTA 1 HAOIONCHNUS O]




*aMpOTepHBIX FTUAPOKCHAAX (Ha MpUMepe [[MHKa U
AJIIOMUHUSA): XMMHY€ECKHe CBOHCTBA B3aUMO/IeHCTBHE C
KHMCJI0TaMU U 1[eJI04aMH, Pa3JIoXKeHHe IPU HarpeBaHUU.*

AemoHcTpaummn

06pasibl HEOPTaHUYECKUX BELIECTB PA3JIMYHBIX KJIACCOB.
BsaumopelicTBUe pacTBopa CEPHOM KHUCJAOTHI C OKCU,0M
megu(1D).

Peakuus HelTpasin3aLuu.

BbITecHeHHe 0HOTO MeTaJljla IPYTUM U3 pacTBOpa COJIU.

Nab6opatopHble U npakTMyeckne paborbl
JlabopaTOpHBIE ONBITHI:

B3anMopelcTBYe KUCJIOT C MeTa/lJlaMu.

[ToslydyeHre HepaCTBOPHUMBIX OCHOBaHHH.
BsanMozelicTBYe HepacTBOPHUMBIX OCHOBAaHHH C
KHCJIOTaMHU.

Paznoxenue rugpokcuga megu(ll) npu HarpeBaHUM.
[IpakTHyeckas paboTa:

Ne 7. PelneHue skcniepuMeHTaJIbHBIX 33/a4 [10 TeEMe
«OCHOBHBIE KJIaCCbl HEOPraHUYeCKUX COeJUHEHUM».

BbluncneHus
— 110 ypaBHEHUSIM XUMHUYECKHX peaKLUi

PYKOBOJICTBOM YUYHTEISI.
®dopMynupoBaHUe BBIBOJIOB IO Pe3yIbTaTaM SKCIIEPHMEHTa C UCHOIb30BaHHEM OIIOPHBIX CIIOB.
dopMynupoBaHHE C MOMOIIBIO NE1arora 1 BHIIOJHEHHE NPaBUIl 0€30MacHO paboThI B 1ab0paTopuu
TP UCTIONb30BAHIH XHMHYECKOH TTOCY 16! ¥ 000PYAOBAHHS.

Hcnionp30BaHNe Iy BBHITOTHEHUN yUeOHBIX 3aJaHAH U B MPOLECCE UCCIIEA0BATENBCKON eI TeTbHOCTH
HAYYHO-TIOIYJISIPHON JTUTEPaTyphl XUMHIECKOTO COAEPIKAHMS, CIIPABOYHBIE MAaTEPHAIIBI, PECYPCHI
HnrepHeTa, ocymiecTBIeHHE BBIOOpa MO pPyKOBOACTBOM HACTABHUKA.

BeicTpanBanue pa3BEPHYTHIX MUCBMEHHBIX U YCTHBIX OTBETOB C OTMIOPOM Ha MH(OPMALIHIO U3
y4eOHHKA U CHIPaBOYHBIX MaTEePHAJIOB, PAMOTHOE HCIIOJIb30BaHHE N3YyYEHHOTO IIOHATHIHOTO
amnmapara Kypca XMMHHU C UCII0JIb30BaHUEM ILJIaHa, OIIOPHBIX CJIOB, aJrOPUTMa.

Pasaen 3. Bew,ecrso U Xumuyeckue

peakuum, 44

Tema 10. Xumunuyeckme peakuum.
OCHOBHble 3aKOHOMEPHOCTN
XMMUYECKUX peaKumii (4u)

*[loHsITHE O CKOPOCTH XUMHUYECKOH peakiuu. DaKkTopsl,
BIIMSIOLIME Ha CKOPOCTh XUMHUYECKON peakiuu. [lonstue o
TOMOTEHHBIX W TEeTEepOreHHbIX peaknuix. Ilonstume 06
0o0paTHMBIX H HEOOpPAaTHMBIX XHUMHYECKAX PEaKIHIX.
IlomsTne o xummdyeckoM paBHOBecuu. CwmemieHne
XHMHUYECKOTO paBHOBecHsA. (DakToppl, BIMSIONME HA
CKOPOCTh XMMHYECKOH PEAKINN 1 TTOJI0KEHHE XUMHIECKOTO
paBHOBecus. Kiaccmpukammss XUMHYECKHX peEakIuid 110
pa3HBIM OCHOBAaHHUAM. *

PackpsIBaTh CMBICT N3y9aeMbIX MOHITHH ¥ IPUMEHSATH 3TH MOHSATHUS IIPU OTIMCAHUH CBOMCTB BEIIECTB U
HX MPEBPALIEHUH.
KnaccupunuumpoBaTh XHUMHUYECKHe PEaKIUH MO Pa3INIHBIM IPH3HAKAM.

Y cTaHaBNIMBAaTH 3aBUCHMOCTh CKOPOCTH XUMHUUYECKOH PEaKIMU OT Pa3INIHbIX (PaKTOPOB IO
PYKOBOJICTBOM yYHTEJISL.

[IporHO3MPOBaTH BO3MOXKHOCTH MPOTEKAHHS XUMHUYECKHX IPEBPALICHHUH B PA3INYHBIX YCIOBUIX HOCIE
HpeBapUTEeNILHOM paboThI.

DripenensTe OKUCIUTENh U BOcCTaHOBUTENh B OBP.

CocTaBIATE 37EKTPOHHBIN OalaHC pEaKIny.

[TpOM3BOUTH BEIMUCICHNUS [0 XUMHIECKAM YPaBHEHUSM II0 alTOPUTMY.

BeicTpanBaTh pa3BEPHYTHIC MICEMEHHbIE H YCTHBIE OTBETHI C OTIOPOif Ha HHPOPMANHUIO U3 yueOHUKA 1
CIIPaBOYHBIX MaTePHAJIOB, IPAMOTHO HCIIOJIB30BATh U3YUCHHBII HOHATHHHBIH anmapar Kypca XUMHU
HOCJIe MPEIBAPUTEIILHOTO CTPYKTYPHPOBAHUS MaTepuaa.

Hcrnosp30BaTh IpY BHIIOJHEHUH YUeOHBIX 3aJaHUH U B IPOLIECCE MCCIIEI0BATENILCKOH AESTENEHOCTH
HaYYHO-TIOMYJISIPHYIO JTUTEPATYpy XUMHUYECKOTO COJIePIKaHHsI, CIPAaBOYHbIE MaTepHalbl, PeCypChl
HuTtepHeTa nocie KOHCYIBTAINH C TI€JarOTOM.

PacKpBIBaTh CMBICT N3y9YaeMBIX MOHSITHH, a TAKXKE CMBICI TEOPUH SIEKTPOIUTHIESCKON TUCCOIMAIINH C

OTIOPOM Ha CXEMBI.
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DOBACHATS IPUUINHBI AIEKTPOIPOBOAHOCTH BOAHBIX PACTBOPOB C MOMOIIBIO MEIarora.

CocTaBiaTh ypaBHEHUsI AUCCOLMALINH KHCIIOT, IIEJI0UEH U COJIeH, MOJHBIE M COKpPANEHHBIE HOHHBIC
YpaBHEHHS] XUMHUYECKHX PEaKIMii HOHHOTO OOMeHa.

[[1aHUPOBATH M OCYILIECTBIIATH Ha MPAKTUKE XUMUYECKHE SKCIIEPUMEHTBI, TIPOBOIUTH HAOIIOACHUS,
JieJIaTh BBIBOJBI 110 pe3yJIbTaTaM SKCIIEPHMEHTa IIOCIIE MPEIBAPUTEIILHOM pabOTHI.

CrnenoBats mpaBuiaaM 6e30macHON paboThl B 1a0OPATOPUH MIPH HCIOIH30BAHIH XUMHUYUECKOH MOCYIBI U
000py10BaHus 10J] KOHTPOJIEM TIEAarora.

[IpOM3BOUTH BEIYMCICHNUS IO XUMHUYECKUM yPaBHEHHUSIM.

BeicTpanBaTh pa3BEPHYTHIC MICEMEHHBIC H YCTHBIE OTBETBI C ONMOPOil Ha HH(POPMANHUIO U3 yuyeOHHKA 1
CIIPAaBOYHBIX MaTePHAJIOB, TPAMOTHO HCIIOJIB30BATh U3YUCHHBII OHATHHHBIH anmapar Kypca XUMHU
HOCJIe MPEIBAPUTEIIBHOTO CTPYKTYPHPOBAHUS MaTepuaa.

Vcrions30Bath MPH BHIOJHEHWH YUeOHBIX 3aJaHHi U B IPOLIECCE MCCIIEA0BATEbCKOH ASSATEIbHOCTH
HAY4YHO-TIOIYJISIPHYIO JIUTEPATYPy XUMUYECKOTO COJIEPIKAaHMUs, CIPABOYHBIE MaTePUAIIbI, PECYPCHI
VIHTepHeTa Nocie KOHCYJIBTAIMH € eJaroroM

9 KUIIACC

(2 4 B HEememto, Bcero 68 4)

NpumepHbIe TeMbl,
pacKpbiBatloLime AaHHbIN pasaen
nporpammbil, OcHOBHOE coaepXaHue
M KOIMYECTBO 4YacoB, OTBOAUMOE
Ha UX usyyeHue

OCHOBHble BUAbI AEATE/IbHOCTU
obyuatowmxca

Paspeu 1. BemecTBo 1 XuMu4yeckue peakuus (104)
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IloBTOpEHUe U yrayo6jieHue
3HAaHMU OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(104)

IMepuomnueckuii 3akoH. [leproauueckas cucreMa XHMHYECKHX
anementoB JI. 1. Menzneneesa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XUMHUYECKIX
3JIEMEHTOB HEPBBIX TPEX NMEPUOIOB, KaJHs, KAIbIHI H UX
COEMHEHHH B COOTBETCTBHH C TIOJIOKEHHUEM DIIEMEHTOB B
TIePUOANYECKOH CHCTEME M CTPOCHHEM HX aTOMOB.
Knaccuukanust 1 HOMEHKIIaTypa HEOPTraHHIECKHUX BEIECTB
(MexnyHapoaHas U TpUBHaJbHas). XUMHUUYECKHE CBOMCTBA
BEILECTB, OTHOCSIINXCS K Pa3JIMYHBIM KJlaccam
HEOpraHWYECKHUX COeIMHeHHni. [ eHeTnuecKas cBs3b
HEOPraHWYECKHX BEIECTB.

CtpoeHne BemecTBa: BUABI XUMUYECKON CBSA3U U THITHI
KPUCTAJUTMYECKUAX PEIMETOK. *3aBHCHMOCTh CBOHCTB BEILIECTB
OT UX CTPOEHHUS. *

XUMPYECKHe PEaKIUH. KIACCH(PHUKAII XMMUYECKUX PEaKIIni
0 Pa3JINYHBIM OCHOBAHMSIM.

Teopust 371€KTPOIUTHIECKON JUCCOIUALINH

JleMOHCTpanumn

1. Mogenu KpuCTa/UTM4eCKUX PelIETOK HeoOpraHU4YeCcKUX
BelleCTB.

2. KopotkonepronHas n IIIMHHONIEpHOAHAS (DOPMBI
IMepromyeckol CHCTEMbI XUMHYECKUX DIIEMEHTOB

. . MenneneeBa

Ipakrnueckas pabora Ne8 «Peakiiun noHHOTO OOMEHay
IIpaxtuaeckas padora Ne 9 «KauecTBeHHBIE peaKIIUi HA HOHBI
B pactBOpe".

Kontponbras padota Ne6 «InekTponuTideckas TUCCOIHALIID

XapaKTepu30BaTh XUMHUYECKH e 3/1eMeHTHI TePBBIX TPEX MePHO/0B, KalUs U KaJbLUs 110 UX
noJioxenuio B [lepuoudeckoit cucreme /I, Y. MeHpiesieeBa ¢ 0nopoi Ha aJirOpUTM.

KnaccudunupoBaTb 1 Ha3blBaTh HEOPraHWYeCKHe BelleCcTBa U3yYEHHBIX KJIACCOB C ONOPOH Ha
cxeMy, TaGJIMLy PaCTBOPUMOCTH.

OnuchIBaTh 061Me XUMUYECKHEe CBOHCTBA BEIECTB Pa3/IMYHBIX KJIACCOB, MO TBEPKAATh
CBOMCTBA NPUMepaMH MOJIEKYJISIPHBIX YPaBHEHUH XMMUYECKUX PeaKIUH c onopoi Ha cxeMy.

OnpefensiTb BUJ XUMHUYECKOH CBSI3W U THUI KPUCTA/VIMYECKON PelIETKHY BeleCTBa C ONOPOH Ha
cXeMy.

[IporHo3upoBaTh CBOWCTBA BEIECTB B 3aBUCUMOCTH OT UX CTPOEHUS T10CJIe IPeABAPUTEBHOTO
pas6opa.

BricTpanBaTh pa3BépHyThle NUCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOH Ha
MHOpOpMaNHIO U3 yiebHUKA U CIIPABOYHBIX MAaTepHAJIOB, TPAMOTHO UCI0JIb30BAaTh U3Y4eHHbIN
NOHSATHUHHBINA annapaT Kypca XMMHUH.

HWcnosib30BaTh NpH BBINOJHEHUH yUebHBIX 33/JaHUH U B ITpoliecce UCCaeL0BaTelbCKON
JlesITeJIbHOCTH HAay4YHO-IIONYJISIPHYIO JTUTEePAaTypPy XMMUYECKOTr0 COAePKaHUs, ClIPaBOYHbIe
MaTepuaJel, pecypcbl UHTepHeTa o/ pyKOBOJCTBOM IleJjarora.

PackpbIBaTh CMBICIT TEOPHH IEKTPOTUTHUESCKON Auccorranny. OObACHITh HPHYHUHBI

JIEKTPOIPOBOIHOCTH BOJIHBIX PACTBOPOB;

CocCTaBisTh ypaBHEHHUS! AUCCOLNALNH KHCIIOT U IIeI0YeH, OIHBIE U COKPAIEHHBIE XUMHYECKHE

YpaBHEHHSI XHMHUECKIX PEaKIii HOHHOTO 0OMeHa.

Pa3aen 3. HemeTaJslibl

U UX cOeAUHeHu (24 4)

Tema 3. O61mas
XapaKTepUCTUKA
XUMHYECKHUX 3/1eMeHTOB VIIA-
rpynibl. ['ajoreHbl

(44)

0611as xapaKTepuCTUKa rajioreHoB. 0COGEHHOCTH
CTPOEHHUA aTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIe A1 HUX
cTeneHu okucaeHus. CTpoeHre U U3HYeCKHe CBONCTBA
MPOCTHIX BElECTB — rajloreHoB. XMMHU4YeCKue CBOMCTBA Ha
npumMepe xjopa (B3auMoJieiCTBUE C MeTA/LJIaMH,
HeMeTaJ//IaMU - BOZOPOJIOM U KHUCJIOPOI0M, *1iesiouamMu™).
XnopoBogopof. CosisiHasA KMCJI0Ta, XMMUYeCKUe CBOMCTBA,
*nostyyeHue®, npuMeHeHue. KauecTBeHHbIe peakIUU Ha
rajioreHu/I-uoHbl. */leficTBUE XJ10pa U XJIOPOBOZOPO/a Ha
OpraHusM 4desioBeKka.* BakHel1ne XJI0pUAbI U UX

OGBACHATH 061IIMEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB HEMETAJIIOB U UX COeITUHEHUH B
npegeJsiax MaJjbIX IEePHUOJ0B U I'JIAaBHBIX IOATPYIIIT Hepnoaw{ecxoﬁ CUCTEMbI XUMHUYECKUX
3JIEMEHTOB C yYETOM CTPOEHUST KX aTOMOB C UCI0/Ib30BAHUEM CXEMBIL

XapakTepu3oBaTh pU3NUeCcKHe U XUMHUYECKHe CBOMCTBA MPOCTHIX BEIleCTB rajoreHoB (Ha
NpUMepe XJI0pa) U CJI0XKHBIX BELIECTB (XJI0POBOAOPO/1a, XJIOPU/A HATPHS), CTOCOGBI UX
[0JIy4eHHUs, IPUMMeHeHHe U 3Ha4eHue B IPUPO/Je U XKU3HU YesI0BeKa IocJie
CTPYKTYpPHUPOBaHUS MaTepHasa.

Onpeie/iiTh TaJIOTeHU/I-MOHBI B PACTBOPE C KCIOJIb30BaHUEM Tab MBI "XapaKTepHble
peakiuy Ha aHUOHBI".

H.}IaHI/IpOBaTb H OCYLIECTBJIATH HAa NPAKTHKE XUMHUYE€CKHE 3KCIIEPUMEHTHI, IPOBOAUTH
HaGJII0/IeHNs], 1eJ1aTh BHIBOBI 10 pe3yJIbTaTaM 3KCIepUMeHTa I0cJIe peABapUTETbHOM
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HaxXOXJeHHe B IPUPOJE.

JleMOHCTpanuu

BujeoMaTepuraJibl: raJoreHbl U UX COeJUHEHUS.
06pasnbl XJI0pUAOB.

JlabopaTopHble U NpaKTU4YeCKHe paGoThbl
JlabopaTOpHBIN OINBIT:

PacrnosHaBaHMe XJI0pU/-HOHOB.

paboTHL.

Csief0BaTh NpaBUIaM 6€30M1acHOM paboThl B J1aGOpaTOPUU NIPH HCI0JIb30BaHUN XUMUYECKOHN
NOCY/IbI 1 000PY/I0BAHMUS 110/, PYKOBOJICTBOM Ile/larora.

BricTpanBaTh pa3BEépHyThIE MMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMALUIO U3
y4eOHMKA U CIPAaBOYHBIX MATEPHAJIOB, FPAMOTHO MCII0/1b30BATh U3yYEHHBIN NOHATHHHBINA
anmapar Kypca XUMHUH.

HWcnospb30BaTh NpU BINOJHEHUH Y4e6HBIX 3a/[aHUH U B IPOLiecce HCCIe[0BaTeIbCKOM
JlesITe/IbHOCTH HayYHO-TIOMYJIsIPHYIO JIMTEPATYPY XUMHUYECKOT0 COZlePXKaHUs, CIPaBOYHbIe
MaTepuaJibl, pecypcbl HHTepHeTa

Tema 4. 061as
XapaKTepUCTHKaA
XUMHUYECKHX 3/1eMeHTOB VIA-
rpynnbl. Cepa u eé
coeauHeHus (5 4)

0O611as XapaKTepUCTHUKa 3/71eMeHTOB VIA-rpynmnsl.
Oco6eHHOCTH CTPOEHHS aTOMOB 3THUX 3JIEMEHTOB,
XapaKTepHble [ HUX CTeNeHH OKUcaeHus. CTpoeHue U
¢$u3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCJI0pO/a U
cepsl.

AnnoTponHele MOAUPUKALMK KUCIOPOAA U CEPBIL.
XyuMu4eckue CBOHCTBA cepbl. CEpoBOJIOPOJ, CTPOEHHE,
¢du3NYecKre U XMMUYECKHe CBOHCTBA (KUCJOTHBIE U
BOCCTAaHOBUTEJIbHBIE). OKCU/BI CEPbI KaK NPeJCTaBUTEN
KHMCJIOTHBIX OKCH/I0B. CepHasi KUC/I0Ta, QU3UYECKHE

Y XMMHYeCKHe CBOHCTBA (0611Me KaKk Npe/CTaBUTE s
KJIacca KUCJOT U cnenudruieckre), IpuMeHeHHe.
CepHucTas KMC/I0TA.

*XUMHYecKre peaKL{Uy, Jexalie B OCHOBe
IPOMBIIIJIEHHOTO CII0C06a MOoTy4eHHs] CEpHOM KUCIO0ThL*
Cosu cepHOM KUCJIOTBI, Ka4eCTBEHHas peaKlus Ha
cyabdaT-HoH.

HaxoxJeHue ceprl ¥ eé coeJUHEHUH B IpUpPO/e.
*XUMHYecKoe 3arpsi3HeHHe OKPYKaroLel cpe/ibl
COeIMHEHUAMU CepPbl (KI/ICJIOTHbIe AOX/JH, 3arpA3HEeHHEe
BO3/lyXa U BOJIOEMOB), CITIOCO6HI €T0 pe0TBpalleHus.*

JleMOHCTpanuu

Kosinekuuu (BuzieoMaTepuasnbl): cepa U eé coe/JHHEHHsI.
O6yr/siMBaHUe caxapa [oj leiicTBueM
KOHIIEHTPUPOBAHHOM CEPHOM KUCJIOTBHI.

JlabopaTopHble M NpaKTU4YeCKHe paGoThbl
JlabopaTopHbI€ ONBITHI:

O6Hapy»xeHMe cy1bdaT-HOHOB.

B3auMoielicTBHe pa36aBJIeHHON CEPHON KUCJIOThI C
LIMHKOM. BeIrunc/ieHus1

10 YypaBHEHUAM XUMHUYECKUX pPeaKLUi;

O6'bSICHATDL 061111ie 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMeHTOB VIA-rpynnel U ux
coeJUHEHUH
C y4€TOM CTPOEHUSI UX aTOMOB C ONIOPOU Ha cxeMy "i3MeHeHUe pajlycoOB B noArpynnax".
XapakTepu3o0BaTb PU3HUECKHE
Y XMMUY€eCKHe CBOHCTBA POCTOrO BEIeCTBA CePhI U eé coeJUHEHUH (CepoBO/IOPOAA, OKCHU/IOB
cepbl, CEPHOH KUCJIOTHI, Cy/1b}aToB), CHOCO6GHI UX MOJYYEHHs], IPUMEHEHHE U 3HAYeHHe
B IPUPOJie U )KU3HHU YeJIOBeKa C OOPOM Ha CXeMy U IJIaH.

OnpezensaTb HaJIM4YUe CyJIbdaT-HOHOB B pacCTBODE.

O6BACHATD CYIHOCTb 3KOJ0TMYeCKUX po6JieM, CBI3aHHBIX C IepepaboTKOH coeJUHEHUH cepbl
nocJjie CTpyKTypUpOBaHUs MaTepHaa.

[lnaHMpoBaTk U OCYLIECTBAATh Ha MPAKTHKe XUMUUeCKHe 3KCIIepUMEHTBI, IPOBOAUTD
Ha0JII0/IeHNs, ieJ1aTh BBIBO/ABI 10 pe3yJIbTaTaM 3KCIepUMeHTa.

CnenoBaTh NpaBUJaM 6e30MacHON paboThI B JTJaGOPATOPHH NPH UCTIOJIb30BAHUU XUMUYECKON
HoCy/ibl 1 060py/A0BaHUS 110/ PYKOBO/ACTBOM Ilefjarora.

[Ipou3BOAUTE BBIUUCIEHHUS 10 XMMUYECKUM YPAaBHEHHUSAM M0 aJITOPUTMY.

Hcnosib30BaTh NpH BBINOJHEHUH yUe6OHBIX 33/JaHUH TEKCThI yyeGHUKA, CTPAaBOYHbIEe
MaTtepuassl ([lepuoanyeckyro cucTeMy XMMHYeCcKHX ajieMeHTOB /Jl. Y. MeHiesieeBa, TabauLy
pPacTBOPUMOCTH KUCJIOT, OCHOBAaHUM U COJIeH B BOJie, 3JIEKTPOXUMUYECKUN PAJ HallPsXKeHU N
MeTaJlJoB).

HWcnosib30BaTh NpU BBIIOJHEHUH yie6-

HBIX 33/IaHUH U B NIpoLiecce HCCIeJ0BaTEIbCKON e TeIbHOCTH HayYHO-OMYJIIPHYIO JINTepaTypy

XUMHYECKOT0 CO/iep KaHMs, CIIPaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa

10C/Ie KOHCYJIbTAIMHU C T1eJaroroM
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Tema 5. O61mas
XapaKTepUCTHKaA
XUMHYECKHUX 3/1eMeHTOB VA-
rpyninbl. A3oT, docdop u ux
coelUHEHUA

(74)

O611as xapaKTepUCTHKA 3/1IeMeHTOB VA-rpymnmnsbl.
Oco6eHHOCTH CTPOEHHS aTOMOB 3THUX 3JIEMEHTOB,
XapaKTepHble JIJI1 HUX CTENEeHN OKUCIeHHS.

A30T, pacnpocTpaHeHue B IPUPOJe, U3HYECKUE U
XHMHYecKHe CBOWCTBA (B3aUMOZeCTBHE C MeTalIaMU U
HeMeTa/UIaMH - KUCJIOPO/IOM U BoZopo/ioM). KpyroBopoT
a30Ta B IPUpPOJE.

AMMuak, ero pusryeckue U XMMHUYeCKHe CBOMCTBA
(oxHC/IEHME, OCHOBHBIE CBOHCTBA BOJHOT'O PacTBOPa),
*nosyyeHue* u npuMeHeHue. CoJIM aMMOHHUS, UX
¢du3NYecKre U XUMHYECKHe CBOHCTBA (pa3J/ioiKeHHe,
B3aUMO/IEHCTBHE CO L[e109aMH), IPUMEHEHHE.
KauecTBeHHas peakiys HA HOHbI aMMOHHUS.

A3oTHast KMCJI0Ta, eé GU3UIecKHe U XUMHYeCKHe CBOHCTBA
(oburre kak mpeJcTaBUTES KJacca KUCIOT U
cnenuuyeckre). A3oTHcTas KucoTa. Mcnosb3oBaHue
HUTPATOB U COJIeH aMMOHHUS B KayeCTBe MHUHEPaIbHbIX
YAOGpeHUH.

*XUMHUYecKoe 3arpsiI3HeHNe OKpY’Kalolel cpefibl
COeIMHEHUsIMU a30Ta (KHUCI0THBIE JOXKAY, 3arpsi3HEHHe
BO3/lyXa, I0YBbI ¥ BOJOEMOB).*

docoop, *annotponusie Mogudpukanuu pocpopa*,
dusnveckre U XUMHUYECKHE CBOMCTBA (B3aUMO/IeCTBHE C
MeTa/lJIaMH, HeMeTaJlJlaMy, *KOHLIeHTPUPOBaHHOH
a30THOM U CepHOH KHCI0TaMM).*

Oxkcup pocdopa(V) u pocdopHas kucaora, dusndeckue u
XUMHYecKHe CBOWCTBA, noJiyyeHue. KauecTrBeHHas
peakuus Ha docdhaT-UOHBL.

Hcnonb3zoBaHue dpocdaToB B KauecTBe MUHEPAJIbHBIX
yA06peHui. 3arpsisHeHHe NPUPOHBIX BOJOEMOB
dochatamu. JleMoHCTpALUH

Konnekuuu: docdop u ux coefuHeHus.
B3auMo/elicTBHE KOHLEHTPUPOBAHHON a30THON KHCJIOTBI
C Me/iblo.

JlaGopaTopHble M NPpaKTHYeCKHE PaGoThl
JlaGopaTopHbI€e ONBITHI:

1. B3auMogelicTBHe cosieli aMMOHUS C LIEJI0YbIO.

2. 0O3HaKOMJIeHHe ¢ 06pa3raMu a30THBIX U GOCHOPHBIX
YAOGpeHUH.

[IpakTHyeckas paboTa:

Ne 10. [Tony4yeHre aMMHUakKa, U3y4yeHue ero CBONCTB.

Bwruucaenus

O6BACHATD 061IMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/1eMeHTOB VA-Tpynnbl U UX
COeIMHEHUH C yY8TOM CTPOEHHsI UX aTOMOB.

XapaKTepH3oBaTb pU3HUeCKHe U XUMHUYeCKHe CBOMCTBA MPOCTHIX BellleCcTB a3oTa U pocdopa 1
UX coeJUHEHUH (aMMHaKa, coJled aMMOHHUS, a30THON KHUC/IOThI, HUTPATOB, OKCUAA
docdopa(V) u docdopHolt Kuca0THI, docdaToB), CHOCOOHI UX MOJNTYyYEHHUs, IPUMeHEHHE U
3Ha4yeHHe B IPUPOJe U XKU3HU YeJI0OBeKa C UCI0JIb30BaHHUEM CXEMBI.

OnpezensiTb MOHBI aMMOHUSA U pochaT-UOHBI B PaCTBOPE C UCMOJIb30BAHHEM TaBINLbI
"XapakTepHble peaKLlM1 Ha KATUOHBI U aHUOHBI".

OG6BACHATD CYIHOCTb 3KOJ0THYeCKUX P06JieM, CBI3aHHBIX C HAX0X/JeHHeM CoeJUHeHU
asoTa U pocdhopa B oKkpy:xarollel cpee.

[11aHUpPOBATh U OCYLIECTBIATH Ha MPAaKTHKe XUMHUUYeCKHe 3KCIIepUMeHThI, IPOBOAUTH
Hab./110leHus, fieJaTh BbIBO/bI [0 pe3y/ibTaTaM 3KCIepU-MeHTa.

CieoBaTh NpaBuJaM 6e30MacHOM paboThl B 1a60paTOPHUU IPU UCIOJIb30BAHUM XMMHUY€ECKOHN
HOCy/ibl U 060pPY/I0BAHUSI.

[Ipou3BOAUTE BBIUUCAEHHUS 10 XUMUYECKUM YPAaBHEHHUSAM.

Hcnosib30BaTh NpH BBINOJIHEHUH yUe6OHBIX 33/JaHUH TEKCThI yYeGHUKA, CIPaBOYHbIe
MaTepuaJbl (IEPUOANYECKYI0 CUCTEMY XMMHYeCcKHUX aieMeHTOB /I, Y. MeHeieeBa, TabauLy
pPacTBOPUMOCTH KUCJIOT, OCHOBAaHUM U COJIeH B BOJie, 3JIEKTPOXUMUYECKUN PAJ HalPSXKeHUHN
MeTaJlJoB).

Hcnosib30BaTh NpH BBINOJHEHUH yUebHBIX 33/JaHUH U B ITpoliecce UCCaeL0BaTelbCKON
JlesITeJIbHOCTH Hay4YHO-MIONYJISIPHYIO JTUTEePAaTypy XMMUY€ECKOr'0 COAePKaHUs, ClIPaBOYHbIe
MaTepuaJbl, pecypcbl UHTepHeTa nocJie KOHCY/IbTalUHU C eJarorom
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— 110 ypaBHEHHUSIM XUMUUECKUX peaK Ui

TeMma 6. 061125 XapaKTepuc-
THKA XUMHYECKHX 3JIEMEHTOB
IVA-rpynmsl.

Yriiepoj v KpeMHUI U UX
coeJMHEHUsA

(84)

Yraepon, annotpomnsbie Mogudukanuu (rpadpur, aimas),
pacnpocTpaHeHUe B TpUpoJe, pU3nyecKre U XUMUYeCcKHe
cBo¥cTBa. AAcop6ius. KpyroBopoT yriieposia B IpUpoze.
Oxcujpl yriaepo/a, ux pusnyeckue U XUMHUYecKue
CBOMCTBA (B3aNMO/IEHCTBHE C MeTa/lJIaMH, HeMeTaJlJlaMH,
*KOHIIEHTPUPOBAHHOUM a30THOM U CEPHOM KUCI0TaMu )¥,
UX JlelicTBUe Ha XKUBble OPraHU3MBbl, *1oJrydeHue™

Y IpYMeHeHue. *JKoJoruyecKkre Npo6JieMbl, CB3aHHBIE C
okcuzioM yriepoaa(lV); runoresa rio6anabHOro
NOTeIJIeHUs KJIUMaTa; NapHUKOBBIN addeKT.*

YrosibHas KUCI0Ta U €€ coJiu, UX UsndecKkre U
XUMHYeCcKHe CBOMCTBA, No/IyYeHue v IpUMeHeHHe.
KauecTBeHHas peakijus Ha KapOOHAT-UOHBI.
*Mcnoap30BaHMe KApOOHATOB B OBITY, MeAULMHE,
NPOMBIIIJIEHHOCTH, CeJIbCKOM X03s1iCcTBe.*

KpemHuH, ero pusnyeckue U XUMU4eCcKre CBOHCTBa (Ha
npuMepe B3aUMOJIeHCTBUS C MeTA/UIAMU U HEMeTaJlJIaMH),
*MoJiydyeHUe U IpUMeHeHHe B 3JIeKTPOHUKe.*
*CoenuHeHUs KpeMHUs B pupoje. 061ne
npezcTaBjaeHNs 06 okcuze kpeMHuUsA(IV) u kpeMHueBoH
kucsoTe. CUWIMKATBhI, X UCTIOJIb30BaHUE B OBITY,
MeJUIMHE, IPOMBILIJIEHHOCTH. Baxk-Helue
CTpOUTEIbHbIe MaTepHasbl: KEpaMHUKa, CTEKJIO, [[EMEHT,
6eTOH, xes1e306eToH. [Ipo6yieMbl 6€30MaCHOTO
MCI0JIb30BaHUS CTPOUTENbHBIX MaTEPUAJIOB B
MOBCEIHEBHOM KU3HU.* JleMOHCcTpanuu

Mogeiu KpUCTa/UTMYeCKUX PelIETOK asiMasa, rpaduTa,
MoJIeKyJIbl QyJLIepeHa.

Apncop6uns pacTBOPEHHBIX Bell|eCTB aKTUBUPOBaHHBIM
yrJiém. [Ipotusoras.

BujeomaTepuasbl: CUJIMKaTHAsA IPOMBIILLJIEHHOCTb.
Mogenu MosieKy./1 OpraHM4YecKHX BelleCTB.
JlabopaTopHble U NpaKTU4YeCKHe paGoThbl
JlabopaTopHbIi onbIT: KauecTBeHHas peakuus Ha
Kap6oHaT-HOoH. [IpakTH4eckre paboThI:

Ne 11.losydyeHune yryieKUCI0ro ra3a u usy4eHue ero
CBOMCTB.

Ne 12. PeureHue akcnepuMeHTabHbIX 3a/1a4 110 TEMe
«HeMeTasnabi».

BheIyMC/IEHUA 110 ypaBHEHUAM XUMUYECKUX peaKl Ui
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O6BSACHATD 061I1e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/1eMeHTOB IVA-Irpynne! ¥ Ux
COeIMHEHUH C yYETOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTh pU3NUeCcKHe U XMMHUYeCKHe CBOMCTBA MPOCTHIX BEIeCTB yIaepo/a U
KpPeMHHUS U UX coeJuHeHUH (OKCH/I0B yTJIepoia, yroJbHOM KUCI0ThI, KApOOHATOB, OKCH/IA
KpeMHUs, KpeMHHEBOH KHCJIOThI, CHIIMKATOB), CIOCO6LI UX MOJIyYeHH s, TPUMeHeHHe
Y 3Ha4YeHHe B IPUPOJIe Y )KHU3HHU YesloBeKa.

OnpenensaTh KapbOHAT- U CUJIMKAT-

WOHBI B pacTBOpe.

O6BACHATD CYIHOCTb 3KOJ0TM4YeCKUX P06JieM, CBI3aHHBIX C HAX0X/JeHHeM YIJIeKUCI0To rasa
B OKpYy»Kalollel cpefe.

[lnaHMpoBaTk U OCYLIECTBAATh Ha NPAKTHKe XUMHUUeCKHe dKCTIepUMEHTBI,

[IpoBOANTE HabII0A€HNS, [ie/1aTh BbIBOJbI 110 pe3yibTaTaM 3KCIlepUMeHTa NocJle
npeJBapUTebHON paboThI.

CieoBaTh NpaBuJaM 6e30NacHOM paboThl B 1a60paTOPHUU NIPHU UCIOJIb30BAHUM XMMHUY€ECKOHN
1ocy/ibl U 060pyAOBaHUSL.

Hcnosib30BaTh NpH BBINOJHEHUH yueOHBIX 3a/JaHUH TEKCThI y4e6HUKa, CIPaBOYHbIe
MaTepuaJbl (IlepposnyecKyro cucTeMy XMMHUYeCKUX 31eMeHTOB /l. Y. MeHsieneeBa, TabIuLy
pacTBOPUMOCTH KHCJIOT, OCHOBAHM U coJlel B BOJe, 3JIeKTPOXUMUYECKUH PAJ, HaNpsXKeHU
METAJIJIOB) MOCJIe KOHCY/IbTALUHU C IeAAaroroM.

HWcnosib30BaTh NpH BBINOJIHEHUH yUe6OHBIX 33/JaHUH U B ITpoliecce UCCaef0BaTebCKON
JlesITeJIbHOCTH HAay4YHO-IIONYJISIPHYIO JTUTEePAaTypy XMMUYECKOTr0 COZepKaHUs, ClIPaBOYHbIe
MaTtepuaJel, pecypcbl UHTEepHeTa




Paspeu 2. MeTa/1i1bl M MX coeguHeHus (20 4)

Tema 7. O61ue cBO¥icTBa
MeTaJ/l/IOB
(44)

O611as xapaKTepUCTHKA XMMUY€eCKUX 3JIEMEHTOB —
MeTaJlJIOB Ha OCHOBAaHHH UX NOJIOXKEHHSI B
[leprofnyeckoli cucTeMe XMMUYECKUX 3J1eMEHTOB

. U. MeHzeneeBa U cTpoeHUs1 aTOMOB. CTpoeHue
MeTasl10B. MeTa/l/in4ecKas CBSI3b M MeTaJlJIndyecKas
KpUCTa/lZINYecKas pelléTKa. JJIeKTPOXUMUYECKUH paj,
HalpshKeHUH MeTannoB. Pu3ndeckue U XUMHUYECKHe
CBOMCTBA MeTa/JI0B (B3aHMO/leeCTBHE C KHCIOPOJOM,
BOJIOM, KMcI0TaMu). *O611IKe C1oCO6bI HONTyYeHUsT
MeTas10B.*

*[loHATHE 0 KOPPO3UH METAJJIOB U OCHOBHBIE CITOCOODI
3alUThI OT KOppo3uH. CryaBbl (CTajb, YYTYH,
JIOpaJIOMUHUH, 6pOH3a), UX TPUMeHeHHUE B GbITY U
NPOMBILIJIEHHOCTH.*

JleMoHCTpanumu

O3HakoMJIeHHe C 06pa3naMi MeTalJIOB U CIJIaBOB, UX
$U3MYEeCKUMH CBOHCTBAMU.

Mogesu KpuCTa//IN4eCKUX PEeLIETOK MeTaJIJIOB.
BuseomaTepuasbl: KOppo3usl MeTAJLJIOB.

JlabopaTopHble M NpaKTU4YeCKHe paGoThbl
JlabopaTOpHbIE ONBITHI:

O3HaKOMJIEHHE € 06pa3LjaMH CIJIaBOB METAJJIOB.
3aBHUCUMOCTb CKOPOCTH PeaKL[Mu MeTaJl1a C KUCI0TOH OT
NPUPO/bI METAJLIA.

BbruucieHust
110 YypaBHEHUSIM XMMHUECKUX peaKLu.

PackpbIBaTh CMBIC/ U3y4aeMbIX OHATUH U NPUMEHSATD 3TH NMOHATHUS IPH ONIMCAHUHU CBOHCTB
BellleCTB U UX [IpeBpalleHU .

OGBSACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/1eMEHTOB-MeTaJIJIOB U UX
COeIMHEHUH C yY8TOM CTPOEHHsI UX aTOMOB.

XapaKTepH30BaTb CTPOEHHEe MEeTAJJIOB, 001{He pU3NIecKre U XUMUYeCKHe CBOMCTBA METAJLJIOB.

XapaKTepH30BaTh 0611{He CIOCOOBI MOJy4YeHHs MeTaJ/lJIOB OCJIe CTPYKTyPUPOBaHUs
MaTepHasa.

CieoBaTh NpaBuJaM 6e30MacHOM paboThl B 1a60paTOPHUU IPHU UCIOJIb30BAHUM XMMHUY€ECKOHN
1oCy/ibl U 060pyA0BaHUSL.

[Ipou3BOANTE BBIUHUCIEHHUS 10 XUMUYECKUM YPaBHEHHUSM.

HWcnosib30BaTh NpH BLINOJHEHUH yuyeOHBIX 3a/JaHUH TEKCThI y4e6HUKa, CIPaBOYHbIe
MaTepuaJbl (Ileprosnyeckyro cucTeMy XMMHUYeCKUX 31eMeHTOB /l. Y. MeHsieneeBa, TabIuLy
pacTBOPUMOCTH KHCJIOT, OCHOBAHMI U coJlel B BOJe, 3JIeKTPOXUMHUYECKUH PA/J| HaNpsXKeHU
MeTaJjoB).

Hcnosib3oBaTh NpH BLINOJHEHUH yuye6OHBIX 33/JaHHH U B IIpoliecce Uccef0BaTelbCKON
JlesiTeJIbHOCTH HAay4YHO-IIONYJISIPHYIO JTUTEePaTypy XMMHUUYECKOTr0 COAeP>KaHUs, ClIPaBOYHbIe
MaTepuaJsl, pecypcsl MHTepHeTa nocJie npejBapUTeJbHON KOHCYJIbTAIMH C [1€JaroroM

Tema 8. BaxkHel1IHe
MeTaJlJIbl U MX COeIMHEeHU
(164)

lllesiounblie MeTasbl [losoxeHue B [lepuoguyeckoit
cuCTeMe XMMHUYeCKHUX 3jieMeHTOB /JI. U. MeHiesieeBa,
CcTpoeHUe aTOMOB. HaxoxjeHue B mpupoje.

dusnyeckre U XUMUYeCcKHe CBOKCTBa (Ha mpuMepe
HaTpus U Kanus). OKCUAbI U TUPOKCUBI HATPUS U KaJTHSI.
[IpuMeHeHMe 1eI0YHBIX METAJIJIOB U UX COeJUHEHUH.
[lles104HO3€eMeIbHbIE MeTaJ/LJIbl MArHUM U KaJIbLUH,
cTpoeHue aToMOB. [los10xxeHue B [lepuoguyeckoii cuctemMe
XUMU4YeCKUX 3/ieMeHTOB /. U. MeHenieeBa. HaxoxaeHue B
npupo/jie. Pusndeckre U XUMHUYECKHE CBOUCTBA.
BaxkHeH1IMe coeiMHEHUS Kaablus (OKCUJ, TUIPOKCU,
couin). *XKécTkocTb BOAbI M CIOCOOBI €€ ycTpaHeHUs.*

O6bsICHATD 00611j1e 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB-METAJIJIOB B IPYIIAX U
UX COeJUHEHUH C Y4ETOM CTPOEHHUS UX AaTOMOB.

XapakTepu30BaTh GU3NIECKHE U XUMHYECKHE CBOMCTBA NPOCTHIX BEIECTB METAJIJIOB U UX
coeiMHEeHUH (OKCUOB, TMPOKCH/IOB, COJIEH) C OIIOPOH Ha CXEMY, CIOCOOBI UX TMOJTYYeHUS,
NprYMeHeHNe U 3HaYeHUe B IPUPO/Ie U )KU3HU YesIoBeKa.

Pacnio3HaBaThb € MOMOLIbIO KAYeCTBEHHBIX PEaKIMi HOHBI METAJIJIOB (MarHus, a/IlOMUHUS, IUHKA,
»KeJsie3a, Me/JI) C UCTO0JIb30BaHUeM TabJIUIbl "XapaKTepHble peaK[Mi Ha KATHOHbI'".

[I1aHMpOBAaThb U OCYLIECTBJISATH HA IPAKTHKE XUMHYECKHE 3KCIIEPUMEHTBI, TPOBOUTD
Hab6JI10/leHNs], ZieJIaTh BbIBOJBI 110 pe3y/IbTaTaM 3KCIIepUMEeHTa.

CiiefoBaTh NpaBusIaM 6e30MacHON paboThI B 1a60paTOPUU IIPH MCIOJIb30BAaHUU XUMHUYECKON
NOCYZbl U 060PYA0BAHMUS.

[Ipou3BOAUTE BBIUUCIEHHUS 110 XUMUYECKUM YPAaBHEHHUSM.
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Antromunuii. [lonoxenue B [lepuoguueckoil cucreme
XUMHYeCKHX 31eMeHTOB /I. . MeHzesleeBa, cTpoeHUe
aToMa. HaxoxzaeHue B npupofe. Pusnueckue u
XUMHYecKHe CBOMCTBa. AMpoTepHble CBOMCTBA OKCH/IA U
TUJpOKCUAA.

Keneso. [losoxxenue B [leprogruyeckoil cucteme
XUMHUYeCKUX 31eMeHTOB /I. . MeHzesleeBa, cTpoeHUe
aToMa. HaxoxzaeHue B npupofe. Pusnueckue u
XUMHUYecKHe cBOHCTBa. OKCUADBL, THAPOKCUABI U COJIUA
xese3a(ll)

u xene3a(lll): cocras, cBoWCTBa U nosyveHue.

JleMoHCcTpanum

BsaunmopeiicTBre HATpUs C BOJOM.

OkpalurBaHUe JIJaMEHU UOHAMU HATPUS U KaJlUsl.
OkpalurBaHUe NJIaMEHU UOHAMU KaJbLUSl.
BzauMopeicTBUe OKCHA KaJbI[Us C BOJOM.
BujieomaTepuasibl: ropeHUe KeJjie3a B KUCI0PO/Ie U XJI0peE.

JlaGopaTopHble U IpaKTU4YeCKHe paboThbl
JlabopaTOpHBIE ONBITHI:

O3HakoMJIeHHe C 06pa3liaMH aJIlOMUHUSA U ero CIJIaBOB.
AmMdoTepHble cBOMCTBA TUAPOKCH/A aTFOMUHUS.
KauecTBeHHble peaKLiMH Ha UOHBI XeJjle3a.

YKécTkocTb BoAbI U METO/ABI €€ yCTPaHEeHHUSL.
[IpakTH4eckue paboThI:

Ne 10. Pemenue akcneprMeHTaJbHBIX 3a/a4 10 TeMe
«MeTasib».

BoeruuciieHust
110 ypaBHEHUSIM XMMHUYECKUX peaKLui

BricTpanBaTb pa3BépHyThle MHCbMEHHbIE U YCTHBIE OTBETHI C OTIOPOH Ha NHPOPMALHUIO U3
y4eOHMKA U CIPAaBOYHBIX MATEPHAJIOB, FPAMOTHO MCII0/1b30BATh U3yYEHHBIN NOHATHHHBINA
anmapar Kypca XUMHHU.

Hcnosb30BaTh NpU BEINOJHEHUH Y4eOHBIX 3alaHUH U B IPOIlecce MCCIe[0BaTEIbCKON
JlesITe/IbHOCTH HayYHO-TIOMYJIsIPHYIO0 JIMTEPATYPY XUMHUYECKOT0 COZlePXKaHus, CIPaBOYHbIe
MaTepuaJibl, pecypcbl HHTepHeTa

Pasgen 3. MepBOHaYaNbHble XMMUYECKME NOHATUA 06 OpraHnYeckumx BelecTsax, 104

Tema 9. NepBoHayanbHble
XMMUYECKNe NOHATUA 06
OpraHMYecKunx BeLLecTsax

06mue npencTaBjeHUss 06 0COBGEHHOCTSAX cCOCTaBa M
CTPOEeHUs]  OpraHUYecKUX  COeAVWHEHUHW  yrJepoja.
[lepBoHaYasIbHbIE MOHATHS 00 OPraHUYECKHUX BeLleCTBax
KaKk O COeJUHEeHMsIX yrjepoja (MeTaH, 3TaH, 3THJIEH,
alleTWIeH, 3TaHOJI, TVIMIEPUH, YKCycHas KuciaoTa). *Ux
cocTaB M XuUMHUYecKoe cTpoeHue. Kiaccudpukanus
opraHuyeckux BewlecTB.* [loHATHE 0 OHOJIOTHUYECKH
BaXKHBIX Bel[eCTBaX: KUpaX, OesKax, yrjaeBoJax — U UX
posin B JKU3HM 4esoBeKa. *MarTepuasbHOe €JUHCTBO

O6'bSICHATb IPUYUHBI MHOT006pa3usl BellleCcTB, UJIJIIOCTPUPOBATh B3aUMOCBSI3b
HeopraHM4ecKUX coeJUHeHUH yriepo/ia U OpraH1uyecKrx BelllecTB 0/ PYKOBOJCTBOM
y4YUTeNS.

O6'BSICHATD yCJI0BUSL 6€30MaCHOTO UCMO0JIb30BaHUS BEIeCTB U XUMHUYECKUX PeaKL Ui B OBITY.

XapaKkTepu30BaTh POJib XUMUU B PA3JIMYHbIX chepax AesaTeJTbHOCTH JII0/Iei, OCHOBHbIE
BelleCcTBa U MaTepUaJsibl, IpUMeHsIeEMbIE B })KU3HU COBPEMEHHOTO YeJIoBeKa.

61




OpraHUYeCKHUX U HEOPraHUYECKUX COeJUHEHU M. *
[IpupoAHbIE HCTOYHUKHU YTJIEBOAOPO/OB (YToJIb,
NPUPOJHBIH ras, HepTh), NPOAYKTHI UX NEPePabOTKH, UX
pOJIb B OBITY U IPOMBILIJIEHHOCTH.

Paspeu 4. O600mmenne matepuana mo Kypcy «Heoprannueckast xumusi» (4 1)

Tema 10. XuMus 1 okpyxaromas
cpena, 1a

HoBble MaTepuasibl ¥ TeXHOJIOTUU. BelecTBa 1
MaTepuaJbl B TIOBCeIHEBHOM XHU3HU YesioBeKa. XUMHUA U
370poBbe. besonacHoe UCNO/Ib30BaHNE BelLeCTB

Y XMMHYeCKHX peaKLUH B ObITY.

OCHOBBI 3K0JIOTMYECKOM I'PAaMOTHOCTH. XUMHUYECKOe
3arpsisHeHHe OKpy»Kalollel cpesibl (MpesebHO
JlonmycTUMas KoHueHTpanus Bemects — [1/K).

PoJib XUMUH B pellleHUH 3KOJIOTHYECKUX TP06IeM

060611eHHe MaTepHaJia 1o
Kypcy «Heopranudeckas
XUMHUA», 34

060611eHNe U CUCTeMaTHU3al s [0 Kypcy
«Heopranuyeckas XuMus»

XapaKTepH30BaThb POJIb XUMHH B Pa3/JIMYHBIX cPepax [esaTeJbHOCTH JI0/ied, OCHOBHbIe
BellleCTBa U MaTepHaJibl, IpUMeHsieMble B »KU3HU COBPEMEHHOTO0 YesI0BeKa.

. O6BACHATD yCI0BUS 6€30MaCHOTO UCI0JIb30BaHUSA BelLeCTB U XMMHUYeCKHUX PeaKIuil B ObITY

AHanM3MpoBaTh U KPUTHYECKH OLleHUBATh HHGOPMAIMIO O BJUSHUH IPOMBILIJIEHHOCTH,
CeJIbCKOI'0 X034MCTBa, TPAHCIIOPTA U JIp. HAa COCTOSIHUE OKpY»Kalollieil cpe/bl.

YMeTb oka3biBaTh EPBYI0 IOMOIb IPU XUMUYECKUX 0KOTaX U OTPaBJIEHUAX.

[IprHUMaTh y4acTHe B 06CYK/AeHUH TP06JIeM XMMUYEeCKOH U 3KO0JI0rMYeCcKOl HalpaBJeHHOCTH,
BbICKA3bIBaTb COOCTBEHHYIO MO3UIIUIO 10 TPOoGJeMe U IpeAiaraTb BO3MOXHbBIE Iy TH eé
peleHHsIC oNOPoi Ha MHGOPMAIMIO U3 Y4eOHHUKA U CIIPaBOYHbIe MaTepHalbl, PeCypChl
HHTepHeTa

HpI/I pa3pa60TKe pa6oqe1‘?1 nporpaMmmMmbl B TE€MATHUYE€CKOM IIJIAHUPOBAHHUHW [OOJIXKHbBI ObITh y4T€Hbl BO3MOXHOCTHU HCIIOJIb3OBAHHA 3JIEKTPOHHBIX (L[H(l)pOBbIX)
OGpaBOBaTeﬂbeIX pecypcoB, ABJANOIINUXCA y‘-Ie6H0-MeTO,E[I/I‘-IeCKI/IMI/I MaTepualaMu (My.}leHMeﬂHﬁHbIe NnporpamMmmsbl, 3JIEKTPOHHbIE y‘-IeGHI/IKI/I U 3a/lda4YHHUKH,
3JIEKTPOHHbIE 6PI6]'II/IOT8KI/I, BHUPTYyaJIbHbIE na60paT0pI/m, HUTrpOoBbI€ NIPOTrPpaMMBbl, KOJIJIEKIITUH L[H(l)pOBbIX 06paSOBaTeJ’IbeIX pecprOB), HCIIOJIb3y€MbIMHU JIA OGy‘-IeHI/IH u
BOCIIUTAHHUA PA3JIMIHbIX TPYIIII l'[O.)'IbSOBaTeJ'IeI:i, npeacrtaBJieHHbIMH B 3JIEKTPOHHOM (I_U/I(l)pOBOM) BUae "W peaJM3yIOUIUMHU AUAAKTHUYECKHME€ BO3MOXXHOCTHU I/IKT,
coJieprKaHue KOTOPbIX COOTBETCTBYET 3dKOHOAATEJ/IbCTBY 00 06pa30BaHI/IH.
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