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I[TOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamMma mno xumMuu Jjisi 00ydarOIUXCS € 3aI€PKKON MCUXUYECKOTO
pasButus (ganee — 3[1P) Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs MOATOTOBICHA Ha
ocHoBe DenepaibHOr0 TOCYIAPCTBEHHOTO OOPa30BaTENbHOIO CTaHJapTa OCHOBHOTO
obmero ob6pazoanus (IIpukaz Mwunnpocsenienuss Poccum ot 31.05.2021 1. Ne 287)
(manee — ®I'OC O0O0), DenepanbHON agaNTUPOBAHHON 00pPA30BATEIHHON MPOTPAMMBI
OCHOBHOTO 00111eT0 00pa30BaHus JJ1s1 00y4YaIOUINXCs ¢ OTPAaHUYEHHBIMU BO3MOXHOCTAMHU
3nopoBbs (IIpukaz MunnpocBemenuss Poccuu ot 24 Hos0ps 2022 . Ne 1025),
®denepanbHOM pabodeil mporpaMMbl OCHOBHOTO OOIIEro 00Opa3oBaHUS MO yYEOHOMY
npeaMery  «Xumus», DenepanbHOM  OPOrpaMMbl  BOCHUTAHUSA, C  YYETOM
pacmpeliefIeHHBIX MO KjaccaM IpOBEPSiEMBbIX TpeOOBaHUN K pe3yabTaraM OCBOEHUS
@denepanbHON ananTUPOBAHHONW 00pa30BaTENbHONW MPOTrpaMMbl OCHOBHOIO OOIIEro
oOpazoBaHus 11 0Oy4alOlIMUXCs C 3aJEPKKOM MCUXMYECKOrO Pa3BUTHUSI U IJIEMEHTOB
COJIEp>KaHMsI, IPEJICTABIICHHBIX B YHUBEPCAIILHOM KoaudukaTope o xumuu, Konnenuu
MpEenojiaBaHus y4eOHOTo MpenMera « XuMus» B 00pa3oBareibHBIX opranmu3anusax Pd,
peaTu3yIoIMX 0CHOBHEIE 00ITIe00pa30BaTeIbHBIE TPOTPAMMBI.

[Iporpamma 1o xumuu pazpaboTaHa ¢ LEIbI0 OKa3aHUs METOAMYECKON MOMOIIN
YUUTENIO B CO3/JaHUU paboveil MporpaMMsbl 0 y4eOHOMY MTPEeIMETY.

YueOupiii  mpeamer  «XUMHS» ~ BXOOUT B MPEAMETHYIO  00JacTb
«EcTecTBeHHOHay4HbIE TpPEAMETH». B cHucTeMe ecTeCTBEHHOHAay4YHOTO OOpa3oBaHUs
XUMUS KaK Y4eOHbIM MpeIMeT 3aHUMAaeT BaXKHOE MECTO B IMO3HAHUH 3aKOHOB MIPUPOJIbI,
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dbopMHpOBaHNY HAYYHOW KAPTUHBI MHpPA, CO3JAaHUU OCHOBHI XMMHUYECKHX 3HAHWM,
HEOOXOUMBIX JIi TOBCEJHEBHOM >KM3HU, HABBIKOB 3JI0POBOrO M OE€30MaCHOTO s
YyeloBeKa M OKpyXkaroled ero cpeabl oOpasza >KM3HH, a TakXe B BOCIUTaHUU
AKOJIOTHYECKOHN KYJIbTYPBHI.

YcenemHocTh M3y4eHUs XHMHUHU CBSI3aHA C OBJIQJICHUEM XUMHUYECKUM SI3BIKOM,
coOmro/leHeM TpaBuil  Oe3omacHod paOOThl MpPU  BBIMOJIHEHHUH XHMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHMEM MHOTOYMCIIEHHBIX CBSI3€M XUMUU C IPYTHUMH IPEIMETaAMHU
LIKOJIBHOTO Kypca.

[Iporpamma BKJItOYaeT B ¢€0s OCHOBBI HEOPTaHUYECKOW Y OPraHUYECKON XUMUMU.
['maBHOM Maeel mporpamMMel SIBJISIETCS. CO3/1aHUE OA30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
10 XMMHUHU, BBIPAKEHHBIX B (DOPME, COOTBETCTBYIOIIEH BO3pAcCTy OOYYArONIUXCS M UX
0COOBIM 00pa30BATEIILHBIM MMOTPEOHOCTSIM.

B conepkaHnu JaHHOTO Kypca MPEeACTaBICHbl OCHOBOIOIATaOIINEe XUMUYECKUE
TEOPETUUYECKHE 3HAHUS, BKJIIOYAIONIME H3YYEHUE COCTaBa M CTPOCHUS BELIECTB,
3aBUCHMOCTH HX CBOWMCTB OT CTPOEHHS, IPOTHO3UPOBAHUE CBOMCTB BEILECTB,
UCCIIEOBAHNE 3aKOHOMEPHOCTEN XMMUYECKUX MPEBPAIICHUN U ITyTEH yIPaBICHUS UMU
B LIEJISAX MTOJYYEHHS BEMIECTB U MAaTEPUAJIOB.

TeopeTHyecKkyr0 OCHOBY M3YUYEHHUSI HEOPraHUYECKOW XMMHUH COCTaBIISIET aTOMHO-
MOJIEKyJIApHOE yueHue, llepuommueckuii 3akoH .M. MengeneeBa ¢ KpaTKuMu
CBEICHUSIMU O CTPOCHHMHM AaToMa, BHUJAX XHUMHUYECKOM CBSA3U, 3aKOHOMEPHOCTSX
MPOTEKAHUS XUMUYECKUX PEaKIUH.

B u3yuenun kypca 3HauuTeNIbHASI POJIb OTBOJAUTCS XUMHUUECKOMY IKCIIEPUMEHTY:
MPOBEICHUIO NPAKTUYECKUX M J1a0OpaTOpPHBIX pabOT, OIMUCAHUIO PE3YyJIbTATOB
YYEHUYECKOTO JKCIEPUMEHTa, COOIIOJICHUI0 HOPM M TpaBui Oe30macHOil paOoThl B
XUMUYECKOM J1abopaToOpuH.

Peanuzauus jaHHOW MpOrpaMMBbl B MPoLEcce 00yUYEHUs MO3BOJIUT 00ydarouMes
¢ 3IIP ycBOUTH KJIFOUEBbIE XUMUYECKHE KOMIIETEHIIMY U TIOHSTh POJIb U 3HAYEHUE XUMUU
Cpeau Apyrux HaykK O MPUPOJE.

N3yyenune xumun crocoOCTByeT (OPMHUPOBAHUIO Y OOYYAIOMIMXCS HAYYHOTO
MHPOBO33PEHHUS, OCBOSHHUIO OOIIEHAYYHBIX METOJIOB (HAOJIIOJICHHE, W3MEpEHHUE,
AKCIEPUMEHT, MOJCIMPOBAHUE), OCBOCHUIO MPAKTUYECKOIO0 MPUMEHEHUS HayYHBIX
3HAHUN, OCHOBAHHOTO HA MEKIPEAMETHBIX CBS3SX C npeaMeTamu « OKpYyKaroluid MUp»,
«Dusukay, «buonorusy, «l'eorpadus», «Marematukay u GOPMUPYET KOMIETEHIUH,
HE0OXO0AUMBbIE ISl MPOIOJKEHHS] 00pa30BaHuUs B 00JIaCTH €CTECTBEHHBIX HAYK.

N3yyenue XuMHM CHOCOOCTBYET pa3BuUTHIO y oOydarommxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpakeHUs, (YHKIMOHAIBHOM  TIpaMOTHOCTH, YMEHUS
BOCIIPUHUMATh M KPUTHYECKU aHAJIMU3UPOBATh HHQPOPMAINIO, MPEICTABICHHYIO B
pazuuHbIX Gopmax. 3HAUMMOCTh TIpeAMeTa JJIsl Pa3BUTHUS KU3HEHHOW KOMIIETEHIIUU
oOyuatomuxcsi ¢ 3I[IP 3akmioyaercss B YCBOGHMHM OCHOBbI XUMHYECKUX 3HAHUU,
HEOOXOJAMMBIX JJI TOBCETHEBHOW >XKM3HU, HABBIKOB 3/I0POBOTO M 0OE30MacHOTO JJist
YesloBeKa M OKPYXKAroIIe ero cpeabl odpasa >ku3HH; (HPOPMHUPOBAHUM HKOJIOTUUECKOM
KYJBbTYPBHI.

[Iporpamma oTpaxkaeT coaepkaHue O0O0ydeHUs mpeaMeTy «XUMHUs» C y4eToM
0co0bIX 00paszoBaTenbHbIX MOTpeOHOCTeN oOyuatomuxcs ¢ 3[1P. OBnanenue yuyeOHbIM



npeaMeToM «XUMHS TPEICTaBIsIeT OMPECICHHYI0 TPYIHOCTh Ui 00YyYaroImuXcs ¢
3IIP. 310 cBsI3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBLHON NIEATEbHOCTH, MEPUOANUECKUMU
KOJIeOaHUSIMU BHUMAaHUSI, MAJIbIM 00BEMOM MaMATH, HEJIOCTATOYHOCTHIO OOIIEro 3amnaca
3HAHUW, MOHWKEHHBIM ITO3HABATEIbHBIM WHTEPECOM WU HU3KHUM YPOBHEM pEUYEBOTO
pa3BUTHSL.

Jns mpeomosieHUsT TPYAHOCTEH B HU3YYEHUM YYEOHOro mnpeameTra «XUMHs)
HeoOxouMa afanTaius oobemMa U Xapakrepa ydeOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOXKHOCTSIM JIaHHOM KAaTerOpUU OOYYAlOMIMXCS, YUET UX OCOOEHHOCTEH pa3BUTHSL:
UCIIOJIb30BAaHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX M  MEXIPEIMETHBIX CBS3EH,
MTOCTENEHHOE YCIOKHEHNE N3YYaeMOro MaTepHala.

[Ipy wu3ydeHHHM XUMUU HEOOXOIMMO OCYIIECTBIISATh B3aUMOJCUCTBHE HA
MOJIMCEHCOPHOM OCHOBE.

TeopeTndecknii Matepuang peKOMEHAYETCS W3ydaTh B IPOLIECCE MPAKTUYECKOU
NEeATENbHOCTH. BO3MOKHO BBIJIETIEHUE OTAEIBHBIX YPOKOB HA PEIICHUE 3a1a4 B CBSA3HU CO
CIIO)KHOCTBIO aHanu3a Tekcta oOyuaromumucs ¢ 3I[IP. Opranuueckoe eIuHCTBO
IPAKTUYECKON W MBICIUTEIBHON JEATENBHOCTH OOydYaloluXcsi Ha ypOKax XHUMHUHU
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUYECKUX 3HAHUH U
ymeHuil. Ocoboe BHUMAaHUE MPU U3YYEHUU XUMHUU YIETSETCS U3YUYEHUIO «CKBO3HBIX»
MOHATUI ¥ (OPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHUaa.

[enu u 3agaun n3y4eHus yueOHOro rnpeaMera « XUuMHush»

OO6mue 1menu wu3ydeHuss ydyeOHOro ImnpeaMera «XHUMHs» TMPEJCTaBICHbl B
OdenepanbHOl  paboueld mporpamMMe OCHOBHOrO  oOmiero  ooOpaszoBanus. OnHu
aKTyaJM3UpOBaHbl C Y4YE€TOM HOBBIX MNPUOPUTETOB B CHCTEME OCHOBHOI'O OOIIETro
0o0pa3oBaHMsl, HAMPABIEHHOCTH OOYyYEHMsS HA PAa3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dopmupoBaHue €€ MHTEIUIEKTa M 0o0mel KyiabTypbl. OOydeHHE YMEHUIO YUYHUTHCS H
MPOJIOJKATh CBOE 00pa30BaHUE CAMOCTOATEIBHO B HACTOSIIIIEE BPEMS SBJISIETCS] OHON U3
BOKHEHUITNX (PYHKIUN Y4EOHBIX IPEIMETOB, B TOM YHCIIE U «XUMHUN.

Jst obyuaromuxcst ¢ 3I1P, Tak ke, Kak W i1 HOPMATUBHO PAa3BUBAIOIIUXCS
CBEPCTHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeIbHYIO porpammy,
JOMUHUPYIOLEEe 3HaUCHHUE MTPUOOPETAIOT TaKUE 1IENIU, KaK:

dbopMuUpOBaHUE  MHTEJUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PEIICHU, CITIOCOOHOM a/1alTHPOBATHCS
K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKU3HU;

HAIpaBJICHHOCTh OOYyYEeHHMs Ha CHCTEeMaThuyecKoe NpHOOIICHHE YydYalluxcs K
CaMOCTOSITEJIbHOM MO3HABATEIBHOMN AESITEIbHOCTH, HAYYHBIM U MPAKTUYECKUM METOJaM
No3HaHusA, (GOPMHUPYIOUTUM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMMUH;

obOecrnieueHre yCaoBUA, CITIOCOOCTBYIONTUX MTPUOOPETEHUIO O0YUYaIOIIIUMUCS OIbITa
pPa3HOOOpa3HOW JESATENbHOCTH, IO3HAHMUS M CaMOIO3HAHHUSA, KIIIOYEBBIX HABBIKOB
(KJTHO4EBBIX KOMIIETEHIIMH ), UMEIOIIMX YHUBEPCATbHOE 3HAUCHUE JIJISl PA3IMYHbBIX BUIOB
NEeSATENbHOCTH;

(dbopmMupoBaHue yMEHUI OOBACHATDH U OLIEHUBATH ABJICHUS OKPY>KAIOIIEr0 MUpa Ha
OCHOBAHUH 3HAHUI U ONbITA, OJYYCHHBIX P U3YYEHUU XUMHH;

dbopmupoBaHue y OOyYarOIIMXCs TYMAHHUCTUYECKUX OTHOIICHUN, MOHMMAaHUS
[EHHOCTH XUMHUYECKUX 3HAHUN g BBIPAOOTKM SKOJOTHYECKH Ie1eco00pa3Horo
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MOBEICHNS B OBITY W TPYIOBOM JNESITEIBHOCTH B IIENISIX COXPAHECHHSI CBOETO 37I0POBbS U
OKPYXKAIOIIEH MPUPOTHON CPEIIbIL;

pa3BUTHE MOTHBAllMM K OOY4YEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCITUTAHHIO Ha OCHOBE YCBOEHHMSI OOIICUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQUIIS U HAPABICHHOCTHU JAJIbHEHIIIEr0 00yUeHHUs .

Kypc HanpasiieH Ha pelieHue cleynmx 3a1a4, 00ecIeurnBaronX peaan3aluio
JUYHOCTHO-OPUEHTUPOBAHHOTO U JESATEIBHOCTHOIO MOAXOJOB K OOYYEHHIO XUMUU
obOyuatomuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111€eTO 00pa30BaHUs:

dbopMHpoBaHUE TIEPBOHAYAIBHBIX CHUCTEMATH3MPOBAHHBIX IMPEICTABICHUNA O
BEIECTBAX, UX MPEBPAIICHUAX U MPAKTUYECKOM PUMEHEHUH; OBJIAJICHUE MTOHSATUHHBIM
anmapaTroM W CUMBOJUYCCKHUM SI3bIKOM XUMUH;

OCO3HAaHHE OOBEKTUBHOM 3HAUMMOCTH OCHOB XMMHYECKON HayKH Kak 00JacTu
COBPEMEHHOTO €CTECTBO3HAHMS, XWMHUYCCKUX TPEBPAIICHUA HEOPTAaHUYCCKUX |
OpraHUYEeCKUX BEIIECTB KaK OCHOBBI MHOTUX SIBIICHUW XUBOW M HEXHUBOU MPUPOJIBI;
yriIyOJIeHue PE/ICTaBIeHU 0 MaTepuaIbHOM €IUHCTBE MUPA;

OBJIaJICHUE OCHOBAMU XUMHUYECKON IPaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBAThH
U OOBEKTUBHO OIICHUBATh KU3HEHHBIC CUTYyallMH, CBSI3aHHBIE C XMMHEH, HaBbIKAMU
0e30macHOro OOpallleHusi C BEIIECTBAMH, MCIOJIb3yEeMbIMH B TOBCEIHEBHOW >KU3HU,
YMEHHUEM aHAIM3UPOBATh U TUIAHUPOBATH SKOJIOTMUECKU 0€301MacHOE MOBEACHHUE B IIEIISX
COXpaHEHHS 30POBbs U OKPYKAIOIIEH CPENbL;

dbopMupoBaHUe YMEHUN yCTaHABIMBATH CBSI3M MEXIY peajbHO HAOII0IaeMbIMU
XUMUYCCKUMH SIBICHUSMU M TIPOIIECCAMH, TIPOUCXOIAIINMHA B MUKPOMUPE, OOBICHATH
MIPUYUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh UX CBOWMCTB OT COCTaBa U CTPOCHMUS, a
TaK)Ke 3aBUCUMOCTD TIPUMEHEHUS BEIIECTB OT UX CBOMCTB;

MPUOOPETEHUE OIbITa UCIOIL30BAHUS PA3TUYHBIX METOJIOB M3YUYEHUS BEIICCTB,
HAONFONIEHUST 3a WX TPEBPAIICHUSIMH TIPH TPOBEICHUU HECIOKHBIX XHUMHYECCKUX
HKCIIEPUMEHTOB C MCIOJIb30BaHUEM JJAOOPATOPHOTO 000PYIOBAaHUS U TPUOOPOB;

dbopMHUpOBaHUE TPEICTABICHUN O 3HAYCHUM XHWMHUUYECKONW HAyKW U PEIICHUH
COBPEMEHHBIX IKOJIOTUYECKHUX MPOOIEM, B TOM YUCIIE B MPEAOTBPAIICHUN TEXHOTCHHBIX
Y DKOJIOTHYECKUX KaTacTpod.

Conepxkanue BUIOB JeATebHOCTH oOyuatomuxcsi ¢ 3I[IP wa ypokax xumuu
oTpeeNnsieTcss UX 0CcoObIMU O00Opa30BaTEIbHBIMU MOTPEOHOCTSIMU. [loMHMO MMHMPOKO
ucnoiabzyeMbix B @OII OO0 o6mmx st BceX 0O0y4aromuxcsi BUJIOB AEATEIbHOCTU
CIeNyeT YCWIUTh BHUABI JACATCIBHOCTH, CHEIMUGUYHBIC ISl JAHHOW KaTeropuu
oOyJaromuxcsi, Uit 00ecTeuyeHns] OCMBICIIEHHOTO OCBOCHHSI COACPKaHMs 00pa30BaHUS
0 TPEAMETY: YCWICHHE IPEAMETHO-TIPAKTHUSCKOW ACATEIBPHOCTH C aKTHUBU3AIUCH
CEHCOPHBIX CHCTEM; YepeOBaHUEC BUIOB JCSITCIBHOCTH, 3aJ€HCTBYIONINX pPa3TMYHbBIC
CEHCOpHBIE CUCTEMBI; OCBOCHHE MaTepuaia ¢ OTIOPOW Ha aJlfOPUTM; IIOIIArOBOCThY B
M3YYCHUW MaTepHalia; MCIOJIb30BAHUE JTOTIOJHUTEILHON BU3YyaIbHOW OMOPHI (TUTAHBI,
o0pasipl, CXeMbI, IA0JIOHBI, OTIOpHbIE Tabnuibl). [yig pa3sutus y odydarommxcs ¢ 3[1P
YMEHUS JellaTh BBIBOJABI, (OPMUPOBAHUS TPAMOTHOTO PEUEBOTO BBICKA3bIBAHUS
HEO0OXOJAMMO WCIOJB30BaTh OMOpHBIE cioBa W kiumie. Ocoboe BHUMAHHE CIEIyeT
VACIUTh OOYYEHUIO CTPYKTYPUPOBAHHUIO MaTepHaia: COCTAaBICHUE PUCYHOUHBIX U



BepOANBHBIX CXEM, COCTaBlieHHE TaOJHIl, COCTAaBJIECHHWE KJIACCHU(PHUKALUU C
0003HaYE€HHBIMU OCHOBAHUSMH JJIs1 KJIaCCU(DUKAIIMU 1 HATIOJIHEHUE UX TPUMEPAMH U JIP.

[IpumepHass TemaTuyecKasi 1 TEPMUHOJIOTHYECKAsA JIEKCUKa cooTBeTCTBYET DOII
000.

Hns oOyuaromuxcsi ¢ 3I[IP cymiecTBEeHHBIMH SIBJISIIOTCA TPUEMBbI pabOTHI ¢
JEKCUYECKUM MaTepuajaoM 1o mnpeamery. [lpoBomutcs crnenuanbHas padoTa 1o
BBEJICHUIO B AKTUBHBIM CJIOBaph OOYYAIOMIMXCS COOTBETCTBYIOIIEH TEPMUHOIOTHHU.
N3y4yaembie TEpPMHUHBI BBOJSTCS Ha MOJIMCEHCOPHOM OCHOBE, 00s3aTelbHa BU3YyalbHAs
MOJIIEPKKA, AITOPUTMBI paOOTHI C OMPEICTICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaIH3aliu
TEPMUHOJIOTHH.

Mecto yuyeOHOro npeamera « XuMus» B Y4eOHOM ILJIaHE

B coorBerctBUM ¢ @DenepalibHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApPTOM OCHOBHOTO OOHIEro o0pa3oBaHUs y4eOHBIM MpeaMeT «XUMUS» BXOIUT B
npeaMeTHy0 00sacTh «EcTecTBeHHOHAyYHBIE NMPEIMEThI» U ABISETCA 00sA3aTEIbHBIM
JUTSI U3YYEHHS.

YyeOHbIM MJIaHOM Ha €€ u3ydeHue oTBeAeHO 136 y4ueOHbIX YacoB — M0 2 4 B
HEeAeNo B 8 1 9 kaccax COOTBETCTBEHHO.

Conepxxanue yueOHOro mpeamera «XUMHUA», IpeacTaBieHHoe B DenepanbHOU
paboueit mporpamme, cootBeTcTBYeT ®I'OC 00O, pazpadorano ¢ yuerom denepaabHoit
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa3oBaHMsI IO y4eOHOMY
npeaMery  «Xumus», coorBercTByeT denepanbHONM  aJanTHPOBAHHOM OCHOBHOM
o0pa3oBaTeIbHOM MpOorpaMMe OCHOBHOTO 00IIero oOpa3oBaHus OOyYaromMXcs ¢
3aJE€PKKOU MICUXUUECKOTO PA3BUTHA.

COLEPKAHUE YUYEBHOI'O ITPEJAMETA «XUMMWA»

COLAEPXAHUE ObYUYEHUNA B 8 KITACCE

[IepBOHAaYAIbHBIE XUMHUUYECKUE TTOHATHS

[Ipenmer xumuu. *Poiabp XUMHUM B JKM3HM 4YelloBeka.™ Terna | BelecTsa.
du3nvecKue CBOMCTBA BEIIECTB. ArperaTHOe COCTOSIHUE BEIeCTB. *XUMHUS B CUCTEME
Hayk.™ UucTeie BemecTBa U cmecu. CriocoObl pazaenenus cMmeceil. [IpaBuiia 6e3omacHoro
oOpailleHHsI ¢ BellecTBaMU M J1abopaTOpHBIM oOopyaoBaHueM. *[loHsTHe 0 MeTomax
MO3HAHUS B XUMUH. ™

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE JIEMEHTHI. 3HAKU (CUMBOJIbI) XUMHUUYECKUX
aneMeHTOB. OTHOCHUTENbHAS aTOMHasg Macca. [IpocTeie U ciaoxHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYECHHUE.

Xumuueckas ¢opmyna. BaaeHTHOCTh aTOMOB XMMUYECKUX JJIEMEHTOB. *3aK0OH
MIOCTOSIHCTBA COCTaBa BelllecTB.* OTHOCUTENIbHASI MOJIEKYJIsIpHAst Macca. MaccoBast 071
XUMHYECKOTO 3JIEMEHTA B COCIMHEHHH.

@uznyeckne W XMMHUYECKHE SABJICHUSA. XUMHUYecKas peakuusa. [IpusHakum
XUMUYECKUX PEAKUUH. YPaBHEHUS XUMUYECKUX PEaKUUi. 3aKOH COXPAHEHUS MacChl
BemecTB. Knaccudukanus XUMUYECKUX peakiuil  (COSIUHEHUs, Pa3IoKEHUs,
3aMelieHus, 0OMeHa).



XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOW, C MpaBUIaMU
paboThl B JIAOOpaTOpUU M MpUEMaMH OOpallleHHs ¢ J1abOpaTOpHBIM O0OPYJIOBAHHUEM;
U3y4YeHHE M ONucaHhe (PU3UYECKUMX CBOMCTB 0Opa3lloB HEOPTaHUYECKUX BEILECTB;
HaOmoIeHue pu3nyeckux (IIaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKE,
KUTIEHUE W KOHJEHCAIIMsI BOJbl) U XMMHUYECKHUX (FTOPEHUE CBEUH, MPOKATUBAHUE MEAHOU
IPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHUCJIOTOW) SIBIICHWH, HaONIOJCHHE W OMHMCAHUE
NPU3HAKOB MPOTEKAHMsI XMMHUYECKHX peakluil (pasziio’keHue caxapa, B3auMOJICHUCTBUE
CEPHOU KHCIIOTHI C XJIOpUAOM Oapusi, paznokenue ruapokcuna meau (I11) mpu HarpeBanuu,
B3aMMOJICHCTBUE Keme3a ¢ pactBopoM conu mean (I1));u3ydenne cocoOoB pa3aeneHus
cMeceil (C  TIOMOIpI0 MarHuTa, (QWIBTPOBAHWE, BBIMAPUBAHUE, JIUCTUJUISAIINSA,
xpomarorpadusi), MPOBEJCHUE OYUCTKH TMOBAPEHHOM COJIM; HAONIOJICHUE W OMUCAHUE
pE3yJIbTaTOB TMPOBEJACHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MaccChl;
CO3/IaHHE MOJIENIEN MOJIEKYJ (IIApOCTEPKHEBBIX).

Baxxnelmme npeacTaBUTENN HEOPTaHUYECKUX BEUIECTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kucnopoa — 3JI€MEHT U MPOCTOE
BemecTBO. Haxoxknenne kuciopojia B mpupoje, puandeckue 1 XMMUYECKUE CBOMCTBA.
Peakiuu ropeHusi MpoCThIX U CIOKHBIX BemiecTB. CIIOCOOBI MOJIYYEHHS] KUCIOPOoia B
nabopaTopur *u npoMbliuieHHOCTH.* [IpuMenenne kuciopona. [lonstue 00 okcugax.
KpyroBopor kucioposa B mpupoze. *O30H — ayuioTporHasi MoaudUKaIus KUcIopoa.

TennoBoi 3pPexkT XuMHUYECKON peaklui, TEPMOXUMHUUECKUE YPAaBHEHUS, IK30- U
SHJO0TEPMUYECKHE peakluu. TOMINBO: yrojib U MeTaH. 3arps3HEeHHUE BO3yXa, YCUICHUE
MapHUKOBOTO 3 deKTa, pa3pylieHrue 030HOBOTO CI0s.™

Bonopoa — aneMeHT u npocToe BemecTBo. Haxoxknenue Bogopoaa B mpUpPOE,
dbu3uYecKre 1 XUMUUYECKHUE CBOMCTBA (HAa MPUMEPE B3aUMOJICUCTBUS C HEMETAJJIaMU U
OKCHUJIaMH METAJIJIOB), TPUMEHEHHE, *CrocoObl moiyuyeHus.* [loHsiTue O KUCIOTaxX U
COJISIX.

KomuuectBo BemectBa. Monb. Monsipnass macca. 3akoH ABoraapo. MoJsipHbIi
00BEM Ta30B. Pacuetsl o xummudeckon opmysie. PacueTs MaccoBOM 1011 XUMHUYECKOTO
AJIEMEHTAa B COCIMHEHUH, KOJMYECTBA BEIECTBA, MOJISIPHON MacChl, MOJIIPHOTO 00BbeMa
ra3oB. Pacu€Tbl Mo XUMUYECKUM YPAaBHEHUSIM.

*@usnueckue cBorcTBa Bojbl.* Boma. Ee cocras, ctpoeHue u mosiekyibl. *Boaa
Kak pacTBopuTeb.™ PacTBOphl. *I1oHSATHE O HACKHIIIIEHHBIX U HEHACHIIIIEHHBIX PACTBOPAX.
[ToHnsTHEe pPacTBOPUMOCTH BeIIECTB B Boje.* PacueT MaccoBOil J0Ju BellecTBa B
pactBope (TpolleHTHAs KOHIIeHTpalus). MaccoBas JoJyisl BeliecTBa B PacTBOpE.
*XuMHUuecKkrue CBOMCTBa BOJBI (Pa3jIOKEHHE, PEaKI[Mu C HaTPUEM, OKCUIOM KaJbIlus,
okcusoM cepol (IV) peakuuu ¢ MetayyiaMu, KUCIOTHBIMHU W OCHOBHBIMH OKCHJIAMU).
[Tonstue 06 ocHOBaHUsAX. POk pacTBOPOB B MpUPO/IE U B )KU3HU YeiaoBeka. Kpyroopor
BOJIbI B IpUpO/Ie. ™ 3arps3HeHre NPUPOAHBIX BOA. OXpaHa U OUMCTKA TPUPOTHBIX BOJI.

Baxneiimme  kimaccel  HeopraHmyeckux — coeauHeHuit.  Knaccuduxarus
Heopranmyeckux coeauHeHuid. OKCUAbpl: coCTaB, Kiaccudukamus (KUCIOTHBIE,
OCHOBHBIC, *aM(poTepHBIC, HeconeoOpasytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuna azora (ll)), Homenknarypa.* *IlonyueHne™ U XUMUYECKUE CBOMCTBA OKCHJIOB
(B3ammogelicTBue C BOAOW, Kuciotamu, meinodamu). OcHoBanms. Knaccudukarus
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OCHOBaHMW: IIEIOYM M HEPACTBOPHMBIE OCHOBaHUA. HoOMeHKknaTypa OCHOBaHUM.
duznyueckre M XUMUYECKHE CBOMCTBA OCHOBaHUM (B3aUMOJIEHCTBUE C OKCHUIAMU
HEMETaJUIOB, KUCIOTaMu, coisiMu). *[lonyuenne ocHoBaHMt. >

Kucnotsl: cocras, kiaccudukaius, HOMEHKIATypa, pU3ndeckue U XUuMUYECKue
CBOMCTBa (B3aUMOJICUCTBME C METaUIaMH, OCHOBHBIMH OKCHJaMH, OCHOBAHHSIMH,
COJIIMM, Ha TPUMEpPE COJSHOM M CEepHOM KHCIOT), *crnocoObl mosydeHus.™ Psn
aktuBHoctu MetaiwioB H. H. bekeroBa. Conm (cpennHue): HOMEHKJIATypa coJjeid,
*CcnocoObl OJIyYEHUS ™, B3aUMO/ICHCTBUE COJIEN C METallIaMH, KUCIIOTaMU, IIEJI0YaMU U
COJISIMH, IPUMEHEHUE.

[TorsitTne 00 aM(OTEepHBIX THAPOKCUAAX (Ha MpPUMEpe NHUHKA M *aTFOMUHUSI™):
*XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMU U IIEJI0YaMHU, Pa3I0KEHUE Mpu
HarpeBaHWM) U MOJy4YeHHUE.™

['eHeTnueckass CBA3b MEXKJIYy KJIacCaMyd  HEOPTaHUYECKUX  COCIMHEHU.
['eneTnueckue psaapl.

XUMHUUYECKUM DKCIIEPUMEHT: KAYECTBEHHOE ONPEACIICHUE CONEPKAHUS KUCIIOpOAa
B BO3/yX€; MOJyYeHUE U U3yUYEHHE CBOMCTB KUCIOPO/1a; HAOIOICHHE B3aUMOICUCTBUS
BEIIECTB C KUCJIOPOJIOM U yCIIOBUS BO3HUKHOBEHHS U MIPEKpallleHus TopeHus (Toxkapa);
O3HaKOMJIEHHE ¢ 00pa3llaMHu OKCHJIOB U OMKMCAHHE WX CBOWCTB; MOJIYYCHUE U U3YUYCHHE
CBOMCTB BOJIOpOJia (ropeHue); HaboieHne o0pasioB BEIIECTB KOJIMYECTBOM | MOJIb;
UCCJIeIOBAHUE OCOOCHHOCTEW pPACTBOPEHUS BEIIECTB C PA3JIMYHON PacTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM 0JIEN pACTBOPEHHOTO BELIECTBA;
B3aUMOJICHCTBHE BOJIbI C METAJUIaMU (HATPUEM U KaJbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPUAIIOB); OINpPEJEICHUE pPACTBOPOB KHUCIOT MW IIEJOYEe C MOMOIIbIO
MHJUKATOPOB; UCCIIEI0BaHNE 00pa3[0OB HEOPraHUYECKUX BEUIECTB PA3IMYHbBIX KJIACCOB;
HaONIOeHUE HM3MEHEHUsS OKpPAacKM HHIUMKATOPOB B pacTBOpax KHCIOT M LIEIOYEH;
n3yueHue B3aumoiericTBusi okcuaa meau(ll) ¢ pactBopoM cepHOM KHUCIOTHI, KUCIIOT C
METAUIAMHU, PEAKUMHA HEUTpadu3alvy; [OJYYECHUE HEpPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO METAJUIA IPYTUM U3 PACTBOPA COJIU; PEIICHUE IKCIIEPUMEHTAJIbHBIX
3a7a4 1o TeMe « BaxkHeunme Kiacchl HEOPraHUYECKUX COEAUHEHUIN.

[Tepronnueckuit 3akoH u llepuoguueckas cucremMa XMMHYECKUX 3JIEMEHTOB
. . MenneneeBa. CTpoeHue aTOMOB. XUMHU4ecKas CBA3b. OKUCIUTEIBbHO-
BOCCTAHOBUTEJIBHBIE PEAKLIUH.

[lepBble MOMBITKY KJIaCCU(PUKAIMKA XUMUYECKHUX 3JIeMeHTOB. [loHsATHE O rpynmax
CXOJIHBIX AJIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJIIbI, TAJIOT€HbI, THEPTHHIE
ra3bl). *21€MEHThI, KOTOpble 00pa3yloT aM(POTEpHbIE OKCUIBI U THIPOKCUIBL. ™

ITepuomnueckun 3akoH. Ilepuomuueckas cucTreMa XUMHYECKUX DJIEMEHTOB
1. 1. Menneneesa. KopoTkonepunoanas u * IIUHHOTIEpUOAHAS ™ dbopmbl
[lepuomnueckont cucreMbl xumMudeckux syeMeHToB . M. Menneneesa. Ilepuonbr u
rpynnsl. PU3NYECKUA CMBICI INOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUOAA WU TPYIIIBI
DJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX siaep. *M3oTonbl.™ Dnekrponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XUMUYECKUX 3JieMeHToB [lepuoanueckoit
cucrembl JI. 1. Menneneea. XapakTepuCTMKAa XMMHUYECKOIO JJEMEHTAa IO €ro
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nonoxxenuto B [lepunonnueckoint cucreme /. . Menneneena.

*3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB 3JIEMEHTOB MaJIbIX MEPUOAOB U TJIaBHBIX
HNOATPYI, B 3aBUCUMOCTH OT aTOMHOTO (MOPSIKOBOrO) HOMEpa 3HayeHUue
ITepuoguueckoro 3axkoHa u IlepmoanMvecKOl CHUCTEMBI XUMHUYECKUX 3JIEMEHTOB IS
pa3BUTUs Hayku U nipakTuku. [{. Y. MeHneneeB — yu€HbIN U rpak1aHUH. ™

Xumuueckasi cBs3b. KoBasieHTHast (mosisipHas W HENOJIApHAsi)  CBS3b.
*INEeKTPOOTPUILIATEIbHOCTh AaTOMOB XUMUUYECKHUX 31eMeHTOB.* oHHAas CBSI3b.

Crenenp okucieHus. OKHCIUTENBLHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipomeccs
OKHUCJIEHUS M BOCCTAHOBJIEHUSI. OKUCIUTENIN U BOCCTAHOBUTEIH.

XUMUYECKUN OIKCIIEPUMEHT: M3yueHHE O0OpaslloB BEIIECTB METAUIOB H
HEMETAJUIOB; B3aHUMOJECUCTBUE TMAPOKCUAA IIMHKA C PACTBOPAMH KHUCJIOT U LIEIOYEH;
IIPOBEJICHUE OIBITOB, MIUTIOCTPUPYIOIIUX ITPUMEPBI OKACIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pas3ioKeHus, COSTUHECHHUS).

MexnpenMeTHbIe CBA3U

Peanuzanuss MeXnpeaMeTHBIX CBsi3ed MpU M3YYEHHMM XHMHUM B 8 Kiacce
OCYIIECTBJISIETCS Uepe3 UCIIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHbBIX MMOHATUMN, TaK
U TIOHSTUH, SBISIONIMXCS CUCTEMHBIMH JJIS OTJEIBHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOTO IUKIIA.

OO011e ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAYYHBINA (aKT, TUTIOTE3a, TEOPHUs], 3aKOH,
aHaJIM3, CHUHTE3, KilacCU(UKAIMA, TEePUOAUIHOCTh, HAOMOICHNE, DKCIICPUMEHT,
MOJCIIUPOBAHUE, U3MEPEHUE, MOJIEIh, SIBJICHHE.

dusnka: MaTepusi, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, W30TOIIHI,
PaaMOaKTUBHOCTb, MOJIEKYJA, OJJICKTPHUCCKUN 3apsija, BEHIECTBO, TeENO, OOBEM,
arperaTHOE COCTOSIHHE BEIECTBA, Ta3, (PU3WYECKUe BEIMYUHBI, SAUHUIIEI U3MEPEHUS,
KOCMOC, TUTaHETHI, 3BE3161, COHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpANIbI, TOPHBIE TOPOABI, MOJIE3HBIC
MCKOIIaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.

COILEPKAHUE OBYUYEHMUA B 9 KIIACCE

BemectBo 1 xXuMHuueckas peakuus

[lepuognueckuit 3akoH. llepuomnueckas cucTeEMa XUMHUYECKUX DJIEMEHTOB
. . MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOMAOB, KM, KaJIbLUUS U UX COCAVUHEHUU B
COOTBETCTBUM C IOJIOXKEHUEM DJIEMEHTOB B [leproandeckon cucreMe M CTPOEHUEM MX
aTOMOB.

Ctpoenue BemiecTBa: BHUAbl XUMHUYECKOW CBSI3U. THUMBI KPUCTALIMYECKHUX
pEemETOK, *3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAIIMYECKON pEIETKY U BUIA
XUMUYECKOH CBS3U.™

Knaccudukanusa u HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB (MEXKyHapoHas U
TpUBUAJIbHAS). XUMUYECKHUE CBOMCTBA BEILECTB, OTHOCSIIMXCA K Pa3IMYHBIM Kjaccam
HEOPraHUYECKUX COCIMHEHUM, TEHETUYECKasl CBSI3b HEOPTAaHUYECKUX BEILIECTB.



Knaccudukanmsi XuMHUYeCKUX peakIuil 1Mo pa3IudHbIM MPU3HAKaM (IO YHCITy U
COCTaBYy YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 N3MEHEHUIO
CTENEHEH OKHUCJICHUS XHUMHYECKUX DOJIEMEHTOB, *1N0 0OpaTUMOCTH, MO Y4YaCTHIO
KatanuszaTopa).* OK30- U  OSHJIOTEPMHUYECKHME peakiuu. *TepMOXUMHUYECKUE
ypaBHEHHS. ™

*TlonsiTHE O CKOpPOCTH XHUMHuYecKoil peakuuu. [loHarue o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusx. [loHATHE O TOMOTE€HHBIX U TETEpPOTECHHBIX
peakusx. [lonaTre o xuMmuueckom paBHOBecHu. CMeNIeHuEe XMMUYECKOTO PaBHOBECHSI.
@DaKTOpkl, BIUAIONIME HA CKOPOCTh XUMUYECKOW PEAKIUUA U MOJIOKEHUE XUMHUYECKOTO
paBHOBECHS.™

OKUCIUTETLHO-BOCCTAHOBUTEIIHHBIC peakuuu, AIEKTPOHHBIN OayaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHON peakiunu. COCTaBICHUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMN C UCTIOIb30BAaHUEM METO/Ia 3JIEKTPOHHOTO OalaHca.

Teopust 3IEKTPOIUTUYECKOW NHCCOLMALMU. DINEKTPOJIUTHUYECKAST AUCCOIUALINS.
DONEKTPOJIUTHI U HEIJIEKTpoJuThl. KaTuoHbl, aHMOHBL. *MexaHu3M IUCCOIUAIIUU
BEIIECTB C pA3JUYHBIMU BHUJAMU XUMHUYECKOW CBA3U. lloHsTHE O cTeneHu
nucconuanyu.™ CuIbHbBIE U CIIa0ble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. YcCliOBUS MPOTEKAHUS PEaKIMid MOHHOTO OOMeHa J0
koHIa. [TonHbIE U COKpall€éHHbIE HOHHBIE YPABHEHHS pEeaKUUid. XUMUYECKHE CBOMCTBA
KHUCIIOT, OCHOBAaHMM M COJIEM B CBET€ TNPEJCTABICHUNA OO0 3JICKTPOIUTUUECKON
nucconmannu. Cpena pactBopa. KadeCcTBEHHbIE pEaKIIMM HA KATUOHBI W AHUOHBL:
XJopua-, OpoMua-, HOAUA-, CyibdaT-, KapOoHaAT-, cHiIMKaT-, (ocdar- aHUOHBI
TUPOKCUI-UOHBI, KATUOHBI aMMOHUSI, MAarHU s, KaJlbLIUs, aTIOMUHUS, Kee3a (2+) u (3+),
Mequ (2+), HMHKa, IPUCYTCTBYIOIIME B BOJIHBIX PACTBOpaXx.

XUMUYECKUI HKCIEPUMEHT: O3HAKOMJICHHE C MOJCISIMHU KPUCTALUTUUYECKUX
pPEIETOK HEOPTraHUYECKUX BEIIECTB — METAUIOB U HEMeTaJJIoB (rpadura U ajiMasa),
CIIOHBIX BENIECTB (XJIOpUIA HATPHs); HCCICIOBAHUE 3aBUCUMOCTA CKOPOCTH
XUMHYECKOW pEeakiMu OT BO3JACHCTBHUS PA3IUYHBIX (DAKTOPOB; HCCIEIOBAHUE
ANIEKTPOINPOBOAHOCTH PACTBOPOB BEILIECTB, MPOIECCA AUCCOUUALNN KUCIOT, IS0 U
coieii  (BO3MOXXKHO  HCIIOJIb30BAHME  BHUJACOMATEPUATIOB); TPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIONTNX TPU3HAKA TPOTEKAHUS PEakluii MOHHOTO oOMeHa (oOpa3oBaHUE
ocaJika, BBIJEJIICHHUE Ta3a, 00pa30oBaHHWE BOJIbI); OMbBITOB, WJLTIOCTPUPYIOMIMX MPUMEPHI
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ pEaKIui  (TOpeHUEe, peaKUuh PasyIoKEeHUs,
COCIMHEHHS); paclO3HaBaHUE HEOPTaHMYECKUX BEIIECTB C MOMOIIBI KauyeCTBEHHBIX
peakIuii Ha UOHBI; PEIICHUE PKCIIEPUMEHTAIBHBIX 3a]1ay.

HeMmeramibl u ux coequHeHus

OO6mast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHMS  aTOMOB,
XapakTepHble cTeneHu okucienus. Ctpoenne u pu3nveckre CBOMCTBa MPOCTHIX BEIIECTB
— rajloreHoB. XMMHUYECKUE CBOMCTBA HA IPUMEPE XJIOpa (B3aUMOJICHCTBUE C METaJIaMH,
HEMETaJlJIaMH — BOJIOPOJIOM M KHCIOpoaoM, *mienodamu™). Xmnopoogopoa. ComnsiHas
KHCIIOTa, XMMUYECKHE CBOWCTBA, *mosydeHue®, mpumenenue. */leiicTBue xyiopa u
XJIOPOBOJIOPOJa HA OPraHW3M 4esioBeKa.™ BakHelrme XJIOpuabpl M UX HAXOXKICHUE B
IPUPOJE.
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OOmas xapakrepuctuka 3JeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB KHCJIOPOJa U cepbl. XapaKTEpHbIE CTEIIEHU OKUCIECHHUS.

CrpoeHue M (QuU3MYECKUE CBOWCTBA IMPOCTBIX BEIIECTB — KHUCIOPOJIA U CEPHI.
AnnoTponHsle MOAU(DHUKALMU KHUCIOpOAAa U cepbl. XUMHUYECKHE CBOMICTBa Cepbl
(B3auMopzelicTBUE *c HeEMeTallaMH™ — BOJAOPOJOM U KHCJIOPOJAOM, METaJljlamMH,
*KOHLEHTPUPOBAHHBIMU a30THOM M cepHOM kucioTamu).* CepoBOAOPOI: CTPOECHHE,
¢uznyeckue U XMMHUYECKUE CBOMCTBA (KMCIOTHBIE M BOCCTAHOBHUTEJBHBIE CBOMCTBA).
Oxcupl cepbl Kak MpeCTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KucioTa: (pusndeckue
U XUMHUYECKHe cBoWcTBa (oOmme wu crnenududeckue). Conm CEpHON KHCIOTHI,
KauecTBEHHas peakuus Ha cyinbdar-uon. CepHucTas kucinora. *XUMUYECKUE PEaKIInH,
JeXallhe B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TOJYyYEHHUsS CEPHOM KHUCIOTHI.™
Haxoxnenue cepel u €€ coenuHennid B npupone. [I[puMenenune cepol 1 €€ COeTMHEHNN B
ObITY M B MPOMBIIUIEHHOCTH. *XHMMHUYECKOE 3arps3HEHUE OKpYXKaroleh Cpebl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBpaIeHus. *

OO1as xapakTepucTuka 3eMeHToB VA-Tpynibl. OcoOOEHHOCTH CTPOEHHS aTOMOB
a3zoTa u (hocdopa, XapakTepHbIE CTEIIEHU OKUCICHUSI.

A30T, pacmpocTpaHeHuE B MpHUpoAe, (U3NYECKUE M XUMHUYECKHE CBOICTBa
(B3auMozelicTBUE C MeETaJUIaMM M HEMETalJlaMd - KHUCJIOPOAOM M BOJOPOAOM).
Kpyrosopor azora B mnpupone. AMMuak: (U3NYECKHE U XUMHUYECKHE CBOMCTBa
(OKHMCIIeHHe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *HojlydeHHEe™ U MpPUMEHEHUE.
Conm aMMOHUS: cOCTaB, (PU3MYECKHME U XUMHUYECKHE CBOWCTBA (pa3yiokKeHUE,
B3aUMOJICHCTBUE CO IIeioyaMu), npuMmeHeHue. KadecTBeHHass peakiiusi Ha HOHBI
aMMOHUSl. A30THas KHUCJIOTa, €€ (U3MYEeCKMe W XMMHUYECKuEe CBOMCTBa (oOmue u
cnenudpuueckue), *nomydenue.®* Hutparel (pasnoxeHue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB U COJEM aMMOHHMS B Kay€CTBE MHHEPAJIbHBIX YIOOpEHUM.
*XUMUYECKOE 3arpsi3HEHUE OKPYKaIoIIeH Cpelbl COSAMHEHUSMHU a30Ta (KHCIIOTHbBIE
JOXH, 3arpsi3HEHUE BO3/1yXa, TOUBBI U BOJOEMOB). ™

dochop, *ammorponusie Moaudukanuu docdopa,* Puznueckue U XUMUYECKUE
CBOMCTBa (B3aUMOJICHCTBUE C MeETalJIaMH, HEMETAJUIaMU, *KOHIEHTPUPOBAHHBIMU
a30THOM W cepHOil kmciotamm).* Okcupa ¢ocdopa (V), oprodochopHas KHCIOTA:
¢usznyeckue M XUMHUYECKHE CBOWCTBa, *mosydeHue.* *[loHsTHe O MHMHEpalbHBIX
ynoOpenusix: HUTpathl U docdatel. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* Oomas
xapakTtepuctrka 3aeMeHToB [VA-rpymnmbsl. OcoOeHHOCTH CTPOEHHUsI aTOMOB yriepoja 1
KpeMHHUsA. BalneHTHOCTb M XapaKTepHbIE CTENEHW OKHUCIEHHS aTOMOB YIJIepoAa H
KpeMHus. PacnipocTpanenue yriepojia B IpupoJie, XapakKTepHbIe CTETIEHH OKUCIICHUS.

VYrnepoa, amwtoTponHble Moaudukauuu (rpadur, anmaz), GuUMYECKUE WU
XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOJIEHCTBHE C METAJUIAMU, HEMETAJJIAMU,
*KOHIICHTPUPOBAHHBIMM a30THOM M CepHOM KHcIoTamH)*. AncopOiusa. Kpyrosopor
yraepoaa B npupozge. Oxkcuabl yriepona, ux (U3NYeCKue U XHMUYECKHE CBOMCTBA,
MOJIyueHHWE U MPUMEHEHHEe, [EHCTBHE HA OpraHU3M 4YeloBeKa. *DKOJIOTHYECKUe
mpoOJeMBbl, CBs3aHHBIE ¢ OKkcuaoM yriepoaa(lV); rumoresa rmo6ambHOTO MOTEIIICHUS
KJIUMaTa; MapHUKOBBIA 3 ¢ekT.* YrompHas Kuciota U e€ conu, ux (U3NYecKue H
XUMHUYECKHE CBOMCTBA, *monydyeHne u mnpumeHenue.* KauecTBeHHas peakuus Ha
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KapOoHaT-uoHBL. Vcnonap3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SIICTBE.

OO6mue mpeacTaBieHuss 00 OCOOEHHOCTSX COCTaBa M CTPOCHMSI OPraHUYECKHX
COEIMHEHUH yTiepoja (Ha mpuMepe MeTaHa, 3THIICHA, 3TaHOJa, YKCYCHOU KUCIOThI. *MxX
cocTaB U Xxumuueckoe ctpoenue. Knaccudukanus oprannueckux pemiects.* [lonarue o
OMOJIOTUYECKH Ba)KHBIX BEIECTBAX: JKUpaX, OeJIKaxX, YriIeBoIaX — M UX POJIU B KU3HU
yesoBeka. *MarepuanbHOE €JMHCTBO OPraHMYECKUX U HEOPTaHUYECKUX COCTMHEHUM. *

Kpemuuii, ero ¢usnyeckue U XUMHYECKHE CBOICTBa (Ha TpUMEpe
B3aMMOJICHCTBUS C MeETa/IlaMd M HEMeTa/llaMu), *moiydyeHue®* W NpHUMEHEHHE.
*Coenuuenus kKpeMHusi B mpupoje. Oomue npencrabienus 06 okcuae kpemuusa(IV) u
KpeMHUeBOM kucinore. CUIMKaAThl, GU3NYECKUE U XUMHUECKHUE CBOMCTBA, MOTyuYeHUE U
MIPUMEHEHUE B OBITY, MPOMBILIJIEHHOCTH (B MEJUIUHCKOM, 3JIEKTPOHHOM, CTPOUTEIILHON
u 7ap.). Baxueilne cTpouTeabHble MaTepuaibl: KepaMUKa, CTEKIJIO, LIEMEHT, OETOH,
xene300eToH. [Ipobnembl 0€301acHOr0 UCHOJIB30BAaHUSI CTPOUTEIBHBIX MaTEpPHUaOB B
HOBCEIHEBHOM JKM3HU. *

XUMUYECKUN SKCHEPUMEHT: M3yuyeHUE O0pa3l0B HEOPraHMYECKHX BEIIECTB,
CBOWCTB COJIIHOW KHUCJOTBI; TPOBEJCHUE KAYECTBEHHBIX PEAaKUUM Ha XJIOPUA-UOHBI U
HaOJIOJICHUE TPU3HAKOB HUX MPOTEKAHMs; ONBITHI, OTpa)xaroue (U3NYECKHe u
XUMHUYECKHE CBOICTBA TrajoOreHOB W HMX COEIUWHEHUH (BO3MOXHO HCIOJb30BaHUE
BUJCOMATEPUAJIOB); O3HAKOMJIEHHE C o0pa3lamMu  XJOpUAOB  (TajJOreHUAOB);
O3HAKOMJIEHHE C OoOpa3uaMu cepbl U €€ COeAMHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHUAIOB); HAONIOJIEHUE TMpollecca OOYTJIMBaHUS caxapa IMOJ JEeHCTBHEM
KOHILICHTPUPOBAHHON CEPHOUM KHUCIIOThI, U3YUYEHNE XMMUUYECKUX CBOMCTB pa30aBiIeHHOM
CEPHOM KUCJIOTHI, TPOBEACHUE KAUECTBEHHOM peakuu Ha Cyab(}aT-uoH U HaOII0AeHUE
MpU3HaKa e€ MPOTEeKaHuUs;, O3HAKOMJICHUE ¢ PU3UYECKUMU CBOMCTBaMU azota, ¢pocdopa
Y UX COEIMHEHHI (BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), 00pa3aMu a30THBIX
U hochopHBIX yAOOpEHUH; MOTyuYeHe aMMHUaKa U U3y4eHUE €ro CBOMCTB; MPOBECHUE
KaueCTBEHHBIX PEaKIMi HAa MOH aMMOHUS U (ochaT-uOH U U3YYCHHE MPU3HAKOB UX
IIPOTEKAHMs, B3aMMOJCHUCTBUE KOHIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIbIO
(BO3MOXHO HCIIOJIB30BAHUE BUACOMATEPHUAIIOB); U3YUEHUE MOJIENIEH KPUCTAJUIMYECKUX
pemérok anMasa, rpaduTa; O3HAKOMIIEHHE C MPOLECCOM aacOpOIMH PacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YyII€M © YCTPONCTBOM MPOTHUBOTa3a; IMOJy4YeHUE
YIJIEKUCIIOrO ra3a U MU3y4YEHHE €ro CBOWCTB; NMPOBEIECHHWE KAaYECTBEHHBIX PEaKLUi Ha
KapOOHAT- U CHJIMKAT-UOHBI U U3yUYECHHE MPU3HAKOB MX MPOTEKAHUS; O3HAKOMIICHUE C
OPOIYKUKENW CUIMKATHOW MPOMBIIIIEHHOCTH; PEIICHUE YKCIIEPUMEHTAIIbHBIX 3a/1a4 1O
TeMe «BaxkHelllne HeMeTaJJIbl U UX COCTMHEHUS.

Mertamibl 1 UX COCAMHEHUS

OO6mras xapakTepuCcTHKa XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
noJioxkeHus B llepuoandeckon cucreMe xumuueckux snemMeHToB /. 1. Menneneesa u
cTpoeHuss atomMoB. CTpoeHue MeTaioB. Meramnuueckas CBSI3b UM MeETaJUIMYecKast
KpUCTaJUIMYeCKass pemeTka. ONEKTPOXUMHYECKUI psAl  HANpsSHKEHUHM METaljIoB.
®u3nyeckue U XMUMHUYECKUE CBOMCTBA METAJUIOB (B3aUMOJEUCTBUE C KHUCJIOPOIOM,
BOJIOM, kucjaotamu). *O0mme cnocoObl moydeHus: MmetamioB. [loHaTre 0 KOppo3uu
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METaJIJIOB, OCHOBHBIE CIOCOOBI 3alMTHI MX OT Koppo3uu. CruiaBel (CTanb, YYTYH,
JTIOPATIOMUHUN, OpOH3a) M MX IPUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH . *

[Ilenounsie MeTaibl: nojoxkeHue B Ilepuoamdeckoil cucreMe XUMHYECKUX
anemeHTOB JI. . Menpneneesa; ctpoenue atromoB. Haxoxnenue B mpupojae. Pusndeckue
U XMMHUYECKHEe CBOMCTBA (Ha MpuMepe HaTpus U Kajus). OKCUIBI U TUIPOKCHUJIBI HATPHUS
u kanus. [[pyuMeHeHue meT0YHbIX METALIOB U UX COCAUHECHUH.

[IlemoyHO3eMENBHBIE METAJUIBI MATHUM U KAJIBIIUM: TTOJI0XKEHUE B [leprnoanueckoi
cucTeMe XuMH4eCKuX 31eMeHTOB 1. 1. MenaeneeBa; CTpoeHHE UX aTOMOB; HAXOKJICHUE
B npuponae. OHU3NYECKUE U XMMHYECKHME CBOWCTBA MarHus M Kaiblus. BakHeinmmne
COCAMHEHUS Kaiblusa (OKCHI, TUAPOKCHUM, coyik). *JKEcTKOoCTh BOABI U CIOCOOBI €€
yCTpaHeHHs.™

AnmoMuHuN: TIoN0XeHUE B llepmoamyeckoll cHCTEME XUMHYECKHX JJIEMEHTOB
J. . MenneneeBa; CTpOCHHME aToMa; HaxOXJAcHUE B npupone. PuzndecKkne Hu
XUMHUYECKHE CBOMCTBA alOMUHMI. AMQOTEpHBIC CBOMCTBA OKCHJA W THUIPOKCH]IA
AITFOMUHHSL.

Kenezo: mnonoxenue B Ilepuoamyeckoil cHUCTEME XUMHUYECKHX DJIEMEHTOB
. U. MenpneneeBa; CTpo€HHME aToMa; HaxoxJacHue B mnpupoae. Dusznmyeckue u
XUMHUYECKHEe CBOMCTBA JKelie3a (B3auMOCHCTBHE C METaJNIaMH, KUCJIOTaMH U COJISIMU).
Oxcunpl, tunpokcuasl u conu xenesa(ll) u xenmesa(Ill): cocraB, cBoiicTBa u
*nonyyenue.*

XUMUYECKUI KCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3llaMi METaJJIOB U CIIJIaBOB, UX
(bU3UYECKUMU CBOWCTBAMU;, H3Y4YEHUE PE3YJIbTATOB KOPPO3UH METAIOB (BO3MOKHO
HCIIOJb30BaHUE BUEOMATEPUAIOB), OCOOCHHOCTEHN B3aUMOJEHCTBUS OKCUAA KAIBIUS U
HaTpus ¢ BOJIOM (BO3MOYXKHO MCIOJIb30BAHKUE BUICOMATEPUATIOB); UCCIIEOBAaHUE CBOMCTB
XKECTKOW BOJBI, Tpollecca TOPEHUs Keje3a B KUCIOpoAe (BO3MOXKHO HCIOJb30BAaHUE
BUJICOMATEPUAJIOB); MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIMii HA MOHBI (MarHus,
Kanplius, amoMmunus, nuHka, xenesa(ll) w xemeza(Ill), menu(Il)); naGmronenue u
ONMCAHUE TPOIIECCOB OKpAIIMBAHUS IJIAaMEHUM HMOHAMU HATpusl, Kajausg W KaJbIUs
(BO3MOKHO HCIOJIb30BaHHWE BHUIACOMATEPHAJIOB); HCCIeI0BaHUEe aM(OTEPHBIX CBOMCTB
TUJIPOKCHIA ATIOMUHUA U TUJIPOKCHIA [IUHKA; PEIICHUE YKCIIEPUMEHTAJIBHBIX 3a/1a4 110
Teme « BaxHeHIme MeTaJubl U UX COCTMHECHUS.

XuMus U OKpyXKarolas cpena

*HoBble MaTepualibl U TEXHOJOTHH. BeliecTBa U mMarepuasnabl B MOBCEIHEBHOU
JKU3HU 4YeJioBeKa. XUMHMS M 3I0pOBbE. be30macHOE€ UCHOJIb30BAHUE BEIIECTB U
XUMUYECKUX peakuuii B ObiTy. IlepBas mnomolip NOpH XUMHUYECKHX OXKOTrax
U oTpaBieHUsAX. OCHOBBI IKOJOTHUYECKON TPaMOTHOCTH. *

*XUMHUUECKOE 3arpsi3HEHHE OKpYXaroliel cpeapl (mpeaenbHas JomycThUMast
koHieHTparus BemecTB — [1JIK). Pons XxumMuu B perieHnn SK0JIOrM4ecKux mpooiem.™

*TlpupoaHble WCTOYHHKH YTIAEBOAOPOAOB (yrojb, TPHUPOAHBIA Ta3, HEPTH),
MIPOIYKTHI X TTEPEPaOOTKH, UX POJIb B OBITY U TIPOMBITIUICHHOCTH. *

XUMHYECKUI HKCIIEPUMEHT: M3ydeHHE O00pa3I0B MaTEepUANOB (CTEKJIO, CILJIABBI
METaJUIOB, TOJIMMEPHBIE MaTEpHUAIIbI).™
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MexnpenMeTHsIe CBSI3H

Peanuzanmss MeXIpeOMETHBIX CBA3€H NpH M3YydYEHHH XuMuu B 9 kmacce
OCYILIECTBIISIETCS YEPE3 UCIIOJIb30BAHNE KaK OOLINX €CTECTBEHHO-HAYYHBIX TOHITHH, TaAK
U TOHATUH, SBILIOIIMXCS CUCTEMHBIMM I OTIEIBHBIX IPEIMETOB €CTECTBEHHO-
HAy4HOI'O LIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE IOHATHUS: HAyYHBbIH (DaKT, TUII0TE3a, 3aKOH, TEOPHS,
aHaJIU3, CHUHTE3, KiIaccu(ukauus, MNEpUOJUYHOCTh, HAOIIOJECHUE, DSKCIEPUMEHT,
MOJIETUPOBAHUE, M3MEPEHHE, MOJEIb, SBICHUE, MAPHUKOBBIN 3(P(EeKT, TEXHOIOTHS,
MaTepuabl.

®dusznka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUJ, HU30TOIIbI,
PaANMOAaKTUBHOCTh, MOJIEKYJA, 3IEKTPUUECKUN 3apsl, NPOBOAHUKHU, MOJYIPOBOAHUKH,
TURJIEKTPUKH, (POTOIIEMEHT, BELIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEILIECTBA,
ra3, pacTBOp, pacTBOPHUMOCTb, KpUCTaNIMYECKas pEHIETKA, CIUIaBbl, (U3HYECKUE
BEJIUYMHBI, E€AUHUIBI H3MEPEHHs, KOCMHMYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
Counnre.

buonorusi: ¢ortocunTes, apixaHue, Ouocdepa, sKocHCTEMa, MUHEPAIbHBIC
y10OpeHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOAbI, MOJE3HBIC
HCKOITa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUYEBHOI'O ITPEJMETA
«XUMUMA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHIA

B menom pesynbrarel ocBoeHusi obywatouumucs ¢ 3IIP yueOGHOro mpenmera
«Xumus» JOKHBI COBMAJaTh ¢ pesyiapTraTamMu dDenepanbHoil paboueil MporpaMMbl
OCHOBHOTO 00111eTO 00pa3oBanusi. Hanbosiee 3HAYUMBIMU SIBISIOTCS:

JINMYHOCTHBIE PE3VJIBTATDI:

JIM4HOCTHBIE PE3yIbTaThl OCBOCHHUSI TPOTPAMMBbl OCHOBHOTO 00111eT0 00pa30BaHMUs
JOCTUTAIOTCST B XOjA€ OOYYEeHHS XUMHUU B €JAWHCTBE YYEOHONW W BOCIHTATEIHLHOMN
NEATeIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUUCKUMHU COLIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU, TPUHATHIMU B OOIIIECTBE MTPaBUJIAMHU U HOPMaMHU
MOBEJICHUSI U CITIOCOOCTBYIOT IIPOIleCCaM CaMOITO3HAHUS, CAMOPA3BUTHS M COLIMATIA3AIIUN
00yJaroIMXcs.

JIngHOCTHBIE pe3yabTaThl OTPAKAIOT TOTOBHOCTh 00yJarIIMXCs
PYKOBOJICTBOBAThCS CUCTEMOU MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAIIMN U PACIIMPECHUE
OTIBITA JICSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTUYECKOro BOCIIUTAHUS:

LEHHOCTHOTO OTHOILIEHHSI K OTE€YECTBEHHOMY KYJbTYPHOMY, UCTOPHUYECKOMY M
Hay4YHOMY HaCIEUI0, TOHUMAHUS 3HAYEHUSI XUMUYECKOWU HAYKHU B )KU3HU COBPEMEHHOTO
o0IecTBa, CHOCOOHOCTH BIAJETh JOCTOBEpHOM WHMOpManumendr o MepeaoBhIX
JOCTUKEHUSX U OTKPBITUSIX MUPOBOW M OTEYECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUAX 00 yCTPONCTBE MUpPa M OOIIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUSA:
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NPEJCTaBICHUS O COLUAIBHBIX HOPMaX U MPABUIIaX MEKIMYHOCTHBIX OTHOIICHUN
B KOJUIEKTMBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
yueOHO-HCCIIeIOBATEIbCKOM, TBOPYECKON U APYTUX BUJIAX ESITEIbHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOW  COBMECTHOM  JEATENbHOCTM  MPU  BBINOJIHEHHH  Y4EOHBIX,
M03HABATEIbHBIX 33/1a4, BBIMOJIHEHUU XUMUUECKUX IKCIIEPUMEHTOB, CO3JJaHUU YUECOHBIX
IPOEKTOB, CTPEMJICHHMS] K B3aMMOIIOHUMAHWIO M B3aMMOIIOMOIIM B MPOIECCE ITOU
y4eOHOUN JesTeNbHOCTH, TOTOBHOCTH OIIEHMBATh CBOE IMOBEJECHUE U MOCTYNKU CBOUX
TOBapUIlEH C TO3UIIMM HPABCTBEHHBIX M TIPABOBBIX HOPM C YYETOM OCO3HAHHS
ITOCJIEACTBUAN IMOCTYIIKOB;

3) EHHOCTU HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUX TMPEACTABICHUN O BEIIECTBE M XMMHUYECKOH peakIiui,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJIIOIINX OCHOBY
JUIA TIOHMMAaHUS CYIIHOCTH HAYYHOW KapTHUHBI MHpA, MPEACTAaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIbI, B3aUMOCBSI35X UEIOBEKa C IPUPOJAHOMN CPesoi, O
POJIM XMMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHBIX MOTHBOB, HANpPaBJICHHBIX HA IOJIy4€HHE HOBBIX 3HAHUM IO
XUMHH, HEOOXOUMBIX JIJIs1 OOBSICHEHHS HAa0JII01aeMbIX IIPOLIECCOB U SIBJICHUIA;

N03HABaTEJIbHOM, MHPOPMAIIMOHHON W YUTATENIbCKOW KYJIBTYpbl, B TOM YHUCIIE
HaBBIKOB CaMOCTOSITENIbHOM pabOThI ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATYpOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH UH()OPMALIMOHHBIX TEXHOJOTUH;

WHTEpeca K OOYYEeHHI0O W TIO3HAHMIO, JIFOOO3HATEILHOCTH, TOTOBHOCTH U
CITOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHON M MCCIIEIOBATEIbCKON JACSTEILHOCTH, K
OCO3HAaHHOMY BHIOOpPY HAMPABICHHOCTH M YPOBHS 00y4eHHUS B JaIbHEUIIIEM;

4) popmupoBaHUs KyJIbTYPhI 310POBBSI:

OCO3HAHUS [IEHHOCTU XU3HU, OTBETCTBEHHOTO OTHOIICHHUSI K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3JI0POBBIN 00pa3 )KU3HU, OCO3HAHUS TOCIEACTBHIA U HEMPHUITHS BPEIHBIX
OpuUBbIYEK (YyHOTpPEeOJEHHUs] aJKOTojs, HApKOTHUKOB, KYypeHHUs), HEOOXOIUMOCTU
coOMI0ICHNS TTpaBWJI OE30MACHOCTH MPH OOpalleHUH ¢ XUMUYECKUMHU BEIIECTBAMU B
OBITY M peabHOM KU3HU;

5) TpyAOBOrO BOCIIUTAHUS:

UHTEpeca K MPAKTHUECKOMY M3YYEHHMIO MpPOQeccHil U TpyAa pas3IudyHOTO poja,
YBa)XCHHE K TPYAYy U pe3yjbTaTaMm TPYAOBOM NEATEIbHOCTH, B TOM YHCJIE HAa OCHOBE
NPUMEHEHHUS MPEAMETHBIX 3HAHUM 10 XMMHH, OCO3HAHHOTO BBIOOpAa MHIMBUIYaJbHOU
TPACKTOPUH TMPOJOJDKEHUSI O0pa3oBaHMS C YYETOM JIMYHOCTHBIX WHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOUIECTBEHHBIX HMHTEPECOB M NOTPEOHOCTEH, YCIHEIIHOM
po(heCCUOHATFHONW NIeATEIPHOCTH W Pa3BUTHUS HEOOXOAMMBIX YMEHHW, TOTOBHOCTH
aIanTHPOBATHCA B MPO(ECCHOHATILHOM Cpefie;

6) PKOJIOTMYECKOT'0 BOCTIUTAHUS:

IKOJIOTUYECKH 11eTIECO00PA3HOTO OTHOIICHHSI K MPUPOJIE KaK NCTOUYHUKY KU3HU HA
3emiie, OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUS LIEHHOCTH 30pOBOTO M 0€30MacHOro
oOpa3a KHU3HH, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3NYECKOMY U
MICUXUYECKOMY 370POBbIO, OCO3HAHUsSI LIEHHOCTH COONIOJCHUS MpaBUi 0OE30MacHOTO
MOBEICHUS IPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYAIUAX, YTPOKAIOLINX 3JOPOBBIO U
JKU3HHU JIOEH;
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CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, TOJy4YaeMble TpPH HU3YYCHUH XUMUHU, IS
pelIeHus 3a/1ay, CBSI3aHHBIX C OKpYKalolel MPUPOTHON Cpeoi, MOBBIIICHUS YPOBHS
AKOJIOTUYECKOH KYJIbTYphl, 0CO3HAHUS INI00AIBHOTO XapaKTepa SIKOJIOTUYECKUX MPOOIIeM
U IIyTeW UX PEellIeHUs MOCPEICTBOM METOI0B XUMUU;

HKOJIOTUYECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B IMO3HABATEIHHOM,
KOMMYHUKATUBHOM U COITUATILHOM MPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJbTaThl OCBOEHHUs 00pa30BaTENbHON MPOrpaMMbl IO
XUMUHU OTPAKAIOT OBJIA/ICHUE YHUBEPCAIBHBIMU MMO3HABATEIBHBIMU JACHCTBUSMU, B TOM
qucIe:

1) Ga3oBBIC JIOTHYECCKHE ACHCTBU:

BBISIBIISITH IPUYMHBI U CJIEICTBUS MPOCTHIX XUMHUYECKUX SIBICHHUI;

OCYIIECTBJISITh CPAaBHEHUE, KIIACCU(DUKAIINIO XUMUUECKUX BEIIECTB IO 3aJaHHbIM
OCHOBAHMSAM U KPUTEPHSIM JIJIS YKa3aHHBIX JIOTHICCKUX OTICpaIiii;

CTPOUTH JIOTHYECKOE CYKACHHUE MOCIE MPEeABAPUTEIHLHOTO aHAIM3a, BKIIIOYAIOIIEe
YCTaHOBJICHHE MPUYUHHO-CIICICTBEHHBIX CBS3€H

CO3/1aBaTh, MPUMEHSTh U MPEOOPA30BLIBATh 3HAKU M CUMBOJIbI, MOJEIN U CXEMBbI
JUISL peIIeHUs1 y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4 C TTOMOIIIBIO M1€/1arora;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTUE XUMHUYECKMX TMPOLECCOB U HUX
MOCJIEICTBUS;

2) 0a30BbBIE UCCIIEAOBATEILCKIE ACHCTBHS:

C MTOMOIIIBIO TE/Iarora MPOBOJAUTh XUMUYECKUHN OTIBIT, HECIOKHBIN IKCIIEPUMEHT,
JUTSl yCTaHOBJIEHUSI 0COOCHHOCTEN 00bEeKTa N3YUCHUS, TPUUUHHO-CIICACTBEHHBIX CBSI3eH
Y 3aBUCHMOCTEH 00BEKTOB MEXIY COOOI;

C TIOMONIBI0 TeJarora WM CaMOCTOSITENbHO (HOPMYIHpPOBaTH OOOOIICHUS U
BBIBOJIbI 110 pe3yJIbTaTaM MPOBEACHHOTO HAOIOICHMUSI, OIBITA;

3) paboTa ¢ uHpOpMAaIUEHi:

BBISIBIIATE JNePUITMTHI MHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX IJISI PEIICHHS
MMOCTaBJICHHOM 3aJ1a4H;

npeoOpa3oBbIBaTh HH(GOPMAIIMIO U3 OJHOTO BHUJIa B APYroi (Tabiauily B TEKCT U
mp.);

UCKAaTh WU OTOMpaTh MH(POPMAIMIO WM JAaHHBIE W3 UCTOYHHKOB C YYETOM
MIPEIOKCHHOM YIeOHOM 3a/1a4uM ¥ 3aJaHHBIX KPUTEPUEB.

OBnaneHne yHUBEPCATbHBIMU YUeOHBIMH KOMMYHUKATUBHBIMU ICUCTBUSIMU:

OpraHU30BbIBaTh yueOHOE B3aMMOJICHCTBUE B TPYIIIe (OmpeaensaTh o0mue e,
pacrpenensiTh poyid, TOroBapuBaThCs APYT C IPYTOM U T. I1.).

C MOMOIIIBIO TIeJIarora Wik CaMOCTOSITEIbHO COCTABIISITh YCTHBIE U MUCHbMEHHbIE
TEKCTBl C HCMHOJIb30BAHUEM WJUIIOCTPATUBHBIX MaTEPUAJIOB Ui BBICTYIUICHUS TE€pe.l
ayJUTOPUEN;

OpraHU30BbIBaTh y4e€OHOE COTPYIHUYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUUTENIEM M CBEPCTHUKAMU; pabOTaTh WHJMBHUAYAJIbHO W B TPYMIE: HAXOAUTH 0OIlee
pelieHrue U pazpemarb KOH(MIMKTHL Ha OCHOBE COIJIACOBAHMS MO3MIMK W yyeTa
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WHTEpECOB; (OPMYIHPOBATH, APTYMEHTHUPOBATh M OTCTANBATh CBOC MHCHHUE;

OIICHUBATh KAYECTBO CBOEr0 BKJaJa B OOUIHWN MPOAYKT, IPUHUMATh U Pa3AcisITh
OTBETCTBEHHOCTb M MPOSIBIATh TOTOBHOCTb K MPEIOCTABICHUIO OTUYETA MEPE1 IPYIIION.

OBnasieHre YHUBEPCATbHBIMU YU€OHBIMH PETYJISTUBHBIMU JICHCTBUSMM:

oOHapyxuBaTh U (OPMYJIHPOBaATh Yy4eOHYIO MPOOJIEMy, OINPENSsiTh Ielb
y4eOHOM JIeSITEILHOCTH;

BJIaJICTh OCHOBAaMHM CaMOKOHTPOJSI, CAMOOIICHKH, TIPUHSATHUS PEIICHUH U
OCYIIIECTBJICHUSI OCO3HAHHOTO BHIOOpPA B YUCOHON M TTO3HABATEILHOM IS TEIBHOCTH;

COOTHOCUTHh CBOU JICWCTBHUS C IUIAHUPYEMBIMHA PE3yJIbTATaAMH, OCYIIECTBIISITH
KOHTPOJIb CBOEH JIESITEIbHOCTH B IMPOLECCE JOCTHXKEHUS PE3YJbTaTa, OINPEACIISITh
CHOCOOBI IEUCTBUI B paMKax MPEIJIOKEHHBIX YCIOBUI U TpeOOBaHUI, KOPPEKTUPOBAThH
CBOM JICMCTBUS B COOTBETCTBUH C U3MEHSIOIICHCS CUTYAIUEH;

JIaBaTh AJICKBATHYIO OIICHKY CUTYallH U MPEJIaraTh MiaH €€ U3MEHEHHUS;

MPEABUICTh TPYAHOCTH, KOTOPBhIE MOTYT BO3HUKHYTH NPH PEIICHHH y4eOHOMU
3a/Ja4u;

MMOHUMATh TPUYHHBI, MO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMbIH pe3ybTar
NEATEeIbHOCTH, OIPEACISITh TO3WTUBHBIC HM3MEHCHUS W HaIpaBJICHHS, TpeOyrolne
najabHenIen padoThl;

OCO3HAaHHO OTHOCHUTBCS K APYTOMY YEJIOBEKY, €O MHEHHUIO.

ITPEIMETHBIE PE3YJIBTATDI

B cocTaBe npeaMeTHBIX pe3yabTaTOB IO OCBOCHUIO 0053aTEIILHOTO COJIEPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW DeepanbHOil pabouell MporpaMMoM, BBIIETSIOT: HAYyYHbBIE
3HAHMUS, YMEHHS W CIOCOOBI JEUCTBUH, crneruduyeckue aias y4eOHOro mnpeamera
«XuMHUs», BUABI EATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETAlUU,
MpeoOpa30BaHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIIUSX:

MPEACTaBICHUE O 3aKOHOMEPHOCTSIX W TI03HABA€MOCTH SIBIICHUM TMPUPOJBI,
MOHUMaHUE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHWMHYECKONW HAyKd Kak oO0JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTA OOIIeH KyJbTYpbl M MPaAKTUYECKOU
NeATEeIbHOCTH Y€JIOBEKA B YCIIOBUSX COBPEMEHHOTO 00I11€CTBA; TOHUMAHNE MECTA XUMUU
Cpeau APYruX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMU MOHATUHHOIO anmnapaTa iU CHMBOJIMYECKOTO SI3bIKa XUMUH TSI
cocTaByieHus] (HOPMYJT HEOPTraHUYECKUX BEIIECTB, YPAaBHEHUN XUMHUYECKUX PEaKIuil (C
OTMOpPOM Ha aJIrOPUTM YYEOHBIX JICUCTBHI), BIIAJICHUE OCHOBAMU XUMHUYECKON
HoMeHkIaTypbl (IUPAC u TpuBHanbHOW) M yMEHHUE UCIIOIb30BaTh €€ ISl pEUICHUS
y4eOHO-TI03HABATENBHBIX 33J1a4 C TMOMOIIBI0 YUYHUTEIST, YMEHUE HMCIOIL30BaTh MOJCIU
TUTs1 OOBSICHEHUS] CTPOCHHSI aTOMOB Ml MOJICKYJT TIO aJITOPUTMY C OMTOPOM Ha OTIPE/ICTICHUS;

MPEACTABICHUE O CUCTEME XMMUUYECKUX 3HAHUN U YMEHUE C MOMOUIBI0 YUUTENs
MPUMEHSITh CUCTEMY XHUMUYECKUX 3HAHHWU IS YCTAHOBJICHHS B3aUMOCBSI3EH MEXTY
W3YYEHHBIM MaTE€pUaJIOM W TMPU TOJYyYCHHH HOBBIX 3HAaHHMM, a TakKe B MpoIecce
BBINIOJIHEHUS YYEOHBIX 3aJaHuid © Mpu  paboTe€ C UCTOYHUKAMHU XUMHUYECKOM
uH(pOpMaIK, KOTOpasi BKIIIOYAET:

BAKHEMIINE XMMHUYECKUE TOHATUA: XUMHUYECKUH DSJIEMEHT, aTOM, MOJIEKyJia,
BEILIECTBO, IPOCTOE M CIOKHOE BEIIECTBO, OAHOPOAHAS W HEOJHOPOAHAs CMECh,
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OTHOCUTEIIbHBIE aTOMHAs W MOJICKYJIpHAs MacChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHasl Macca, MOJISIPHBIM O0BEM, OKCHI, KHUCJIOTa, OCHOBaHWE, CONb (CpemHss),
XUMHYCCKas pEaKls, pPEaKIUH COSAWHCHUS, PEAKIUH Pa3JIOKCHUS, PEaKIUH
3aMEIeHNs, peakIiniu OOMEHA, TEIIOBOM APPEKT peakilnu, 3K30- U IHIOTCPMUUYCCKUE
peaKIuu, pacTBOp, MaccoBas IO XUMHUYECKOTO JJIEMEHTAa B COCIMHEHUH, MacCcOBas
JI0JIS1 ¥ TIPOTICHTHAsI KOHIICHTPAIIHsI BEIIECTBA B PACTBOPE, AP0 aToOMa, ICKTPUICCKHIA
CJION aTtoma, aTOMHas OpOWTallb, paauyC aTOMa, BAJICHTHOCTb, CTCTICHb OKHCJICHHS,
XUMHUYECKas CBSI3b, DJIEKTPOOTPULIATEIBHOCTD, MOJSPHAs W HEMOJSpHAs KOBaJCHTHAs
CBsI3b, MOHHAsl CBs3b, METAJUIMYECKasi CBsI3b, KPUCTAJUTMYECKas pelleTka (aromHasd,
WOHHAs, MeTa/sInyecKasi, MOJEKyJspHas), WOH, KaTHOH, aHHOH, JJIEKTPOJIUT U HE
AIIEKTPOJIUT,  DJIEKTPOJIUTHYECKAss JUCCOLMALIASA, pPEaKIud HOHHOro oOMeHa,
OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIE ~ PEaKIMM, OKHUCIWUTEIh W  BOCCTAHOBUTEIb,
OKHCJICHHE W BOCCTAaHOBIICHHUE, DJIEKTPOJN3, XMMHUECKOE paBHOBEcHE, OOpaTHUMbIEC U
HeoOpaTUMBbIE PEaKIMH, CKOPOCTh XMMHYECKOW peakiu, KaTalu3aTop, MPeaesbHO
nomyctuMas konnentpanus (I1/1K), koppo3ust MeTasios, CIijIaBhl;

OCHOBOITOJIATAIOIIME 3aKOHBI XUMHUU: 3aKOH COXpaHeHus macchl, [lepuoanyeckuii
3akoH /. 1. MenpeneeBa, 3aK0H MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJIpo;

TEOpUM XUMHUHU: ATOMHO-MOJICKYJIIpHAs TEOpHUS, TEOPHUS AIEKTPOIUTHUECKOM
JUCCOIIMAIINK, & TaK)Ke MPEJICTABICHUS O HAyYHBIX METOJaX IMO3HAHMS, B TOM YHUCIE
AKCIIEPUMEHTAJILHBIX U TEOPETUYECKUX METOJIaX MCCIICOBAHUSI BEUIECTB U U3YUCHUS
XUMHAYECKUX PEAKLINN;

MPEJICTABICHNUE O MIEPUOIUIECCKON 3aBHCUMOCTH CBOWCTB XMMHUECKUX DJIEMEHTOB
(pagmyc artoMma, DSJEKTPOOTPUIATENIBHOCTH), MPOCTBIX U CIOXKHBIX BEHIECTB OT
MOJIOXKEHUST 3JIeMEeHTOB B [lepmomnueckoit cucreme (B MallbIX TEpUOAaX M TIIABHBIX
MOJTPYyNIax) U 3JIEKTPOHHOTO CTPOSHUS aTOMa; YMEHHE OOBSICHITH CBSI3b MOJIOKCHUS
aneMeHTa B llepuonnyeckoil CHUCTEME C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij slpa, 0oOIIee YUCIO AJIEKTPOHOB),
pacmpenesnieHueM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM aTOMOB TNEPBBIX TpPeX
NEPHUOJIOB, KA M KaJIbIHS; KIaCCU(UIUPOBATH XUMHUECKUE DJIEMEHTHI C OMOpPOi Ha
onpeneneHus: GU3NIECKOro cMbicia IMUGPOBBIX JAHHBIX EPUOTUIECKON TaOIHUIIbI;

yMEHUE KIacCU(PUITUPOBATH XUMUIECKHE DJIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA U
XUMUYECKHUE PEaKIMh C OMOPOM Ha CXEMBI; OMPEIEISITh BaJCHTHOCTh M CTETCHBb
OKHUCJICHUSI XUMUYECKUX AJIIEMEHTOB, BUJ] XUMHUYECKON CBS3U W TUIl KPUCTALTUYCCKON
CTPYKTYPBI B COSIMHEHUSX, 3apsi] HOHA, XapaKTep CPEIbl B BOAHBIX PACTBOPAX BEIICCTB
(KUCIOT, OCHOBaHMI1 ), OKUCIIUTENh U BOCCTAHOBUTEH IO AJITOPUTMY YUEOHBIX JCHCTBHIA;

YMEHHE XapaKTepH30BaTh C OMOPOH Ha cXeMy (QHU3NYECKHE U XUMHYECKHE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO/, 030H, BOAOPO, TpaduT, anmas, KpeMHUH, a30T,
docdop, cepa, xJop, HATpUH, KA, MarHUH, KaJIbIIUNA, ATIOMUHHM, )KEJI€30) U CI0KHBIX
BEIIECTB, B TOM 4YHCJIE WX BOJHBIX pacTBOPOB (BOJa, aMMHAK, XJIOPOBOAOPOI,
CEpOBOJIOPO, OKCHIBI M TUAPOKCHAbI MeTauioB I - [IA rpymm, amromunus, meau (I1),
nuHka, xene3a (II u III), oxkcunpr yraepoaa (I u 1IV), kpemuus (IV), azota u dpocdopa
(I u V), ceput (IV u VI), cepuucras, cepnas, asorucrtas, a3otHas, (ochopHasi,
yTOJbHas, KPEMHUEBAs KUCIOTA M X COJIN); OMUCHIBAThH C OMIOPOM HA IJIaH U KITFOUEBHIE
CJIOBA; YMEHHUE MPOTHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTHU
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OT MX COCTaBa M CTPOEHHUs IIOCIE IPEABAPUTENIBHOIO aHajau3a II0J PYKOBOACTBOM
negarora, NPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HMX CBOWMCTB, BO3MOYKHOCTH
NPOTEKAHHUSI XUMHUYECKUX IPEBPAILCHUN B PA3JIUYHBIX YCIIOBUSX, BIUSHHUE BEIIECTB U
XUMHYECKUX MPOLIECCOB HA OPTraHMU3M YEJIOBEKA U OKPYKAIOIIYIO0 IPUPOIHYIO CPENY;

YMEHUE COCTABJISITH MO O0O0pasily, CXeMe, aJIropuTMy Yy4eOHBbIX JeHCTBUIA
MOJIEKYJISIpHBIE M MOHHBIC YPABHEHUS PEaKluii (B TOM YKCJIE PeaKlMid HOHHOTO 0OMEHa
U OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX pPEAKIUHN), WILIIOCTPUPYIOIIUX XUMHUYECKUE
CBOWCTBA W3YYCHHBIX KJIAcCOB /TPyl HEOPTraHWYECKMX BEIIECTB, a TaKKe
ITOATBEPKAAIOIMINX TEHETUYECKYI0 B3aUMOCBSI3b MEXAY HAMU;

YMEHHE BBIYUCIATH OTHOCHUTENIBHYI) MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl
BEILIECTB, MACCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTA B COENMHEHWH, MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, KOJUYECTBO BEUIECTBA U €0 Maccy, 00bEM ra3oB ¢ ONOPOH Ha
oO1ue (GopMyJibl; yMEHHUE TPOBOJIUTH PACUETHI IO YPABHEHUSAM XUMUYECKUX PEAKIUN U
HaXOJUTh KOJMYECTBO BEILIECTBA, 0OBEM M MAacCy PEareHTOB WX MPOJYKTOB PEAKIIUU C
OIOpoM Ha 0Opasell, AIrOPUTM YUEOHBIX JEHCTBUI;

BJIa/ICHNE OCHOBHBIMHU METOJJaMU HAyYHOT'0 MO3HAHUA (HaO/II0ieHue, U3MEPEHHE,
HKCIIEPUMEHT, MOJICIMPOBAHUE) MPU H3YYCHUH BEIIECTB U XUMHUYECKHUX SIBJICHUH C
OMOpOM Ha aIrOpuUTM Y4EOHBIX ACUCTBUI; yMEeHHE C(HOPMYJIHUPOBAaTH MpOOIEMy HU
IPEJIOKUTH IIyTH €€ PEIIEHUS C IIOMOILBIO I1eJ1arora; 3HaHue OCHOB 0e3011acHON paboThI
C XUMHUYECKHUMH BEILIECTBAMH, XUMUUECKON TOCY10H U 1a00paTOpHBIM 000PYAOBAHUEM;

HaJIMyue MPaKTUYECKUX HABBIKOB IIJIAHUPOBAHUS M OCYLIECTBIICHUS CIEAYIOIINX
XUMUYECKUX HKCIEPUMEHTOB IO PYKOBOACTBOM YUYUTENS C OOCYXKIEHUEM IlIaHa
pabOThI WIIM COCTaBICHUEM TaOJIMLIBL:

U3YYEHHUE U ONUCaHNUE (PU3NYECKUX CBOMCTB BEUIECTB;

O3HAKOMJIEHUE C PUBNUYECKUMHU U XUMUYECKUMHU SIBJICHUSIMU;

OMBITHI, WJUTFOCTPUPYIOLIUE TPU3HAKU NMPOTEKAHUSA XUMUYECKUX PEAKLINN;

U3y4eHHE CII0OCOOOB pa3fiesieHus: cMeceil;

IIOJIyYEHHE KUCIIOPOJA U U3YUYEHUE €TO CBOMCTB;

IIOJIyYE€HHUE BOIOPOJA U U3YUYEHHUE €r0 CBOWCTB;

IIOJIyYEHHE YIVIEKHCIIOTO ra3a U U3y4eHHUE €ro CBOWUCTB;

IIOJIyYEHHE AMMHUAKa U U3YYEHUE €T0 CBONCTB;

IPUTOTOBJICHUE PACTBOPOB C OINPENCICHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEILIECTBA;

UCCIIEJOBAHUE W OINKMCAHUE CBOMCTB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX
KJIACCOB;

NpPUMEHEHUE WHAMKATOPOB (JaKMyca, METWIOpaHxa Hu QeHondTanenHa) ais
OTIPENEIICHUS XapaKTepa CPeAbl B paCTBOPAX KUCIOT U LIEJIOYEH;

WU3yYECHHE B3aUMOJACHCTBHUS KHCIOT C METaJUIAaMH, OKCHUIAMH METAJUIOB,
PacTBOPUMBIMHU M HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

IIOJIyYE€HHE HEPACTBOPUMBIX OCHOBAHMM;

BBITECHEHHUE OJTHOI'0 METAJIA IPYTUM U3 PacTBOpa COJIH;

uccienoBaHre aM(POTEPHBIX CBOMCTB TUAPOKCUIOB aTIOMUHUS U IIMHKA,

pElIEHHE  DKCIEPUMEHTAJIbHBIX 3a7a4 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPTraHUYECKUX COCTUHECHUINY;
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pelleHne  SKCIEPUMEHTANbHBIX  3aJad M0 TeMe «OIEeKTPOJUTHYECKas
JTUCCOLIMALIHSY,;

pelieHre HKCIEPUMEHTAJIbHBIX 3a7a4d 1Mo TeMe «BaxHeiue HeMeTamibl U UX
COCIUHEHHUS;

peleHre SKCIEpPUMEHTABHBIX 3a/ady Mo Teme «Baxkneiline Mmeramibl U UX
COCIUHEHHUS;

XUMHUYECKUE IKCIIEPUMEHTBI, WIUTIOCTPUPYIOIIME MPU3HAKUA MPOTEKAHUS PeaKui
MOHHOI'0 OOMEHa;

KauyeCTBEHHBIC PEaKIMU Ha TMPUCYTCTBYIOUIME B BOJHBIX PACTBOPAaxX HOHBI:
xjopua-, Opomua-, womaua-, cyibdar-, Qochar-, kapOboHAT-, CHUIUKAT-AaHUOHBI,
THIPOKCHUI-MOHBI, KAaTHOHBI aMMOHMS, MarHusi, Kajblus, allOMUHUA, kene3a (2+) u
xenesa (3+), menu (2+), IIUHKa;

YMEHHE TPEACTaBIATh pe3ydbTaThl JKCIIEPUMEHTa B (QOpME BBIBOJOB,
J0Ka3aTeNbCTB, TpauKOB U TaOJIHI] U BBIBJISTH SMIIMPUUECKUE 3aKOHOMEPHOCTH;

BJIa/ICHUE MpaBUiIaMU 0€30IaCHOr0 OOpallEHuUs! C BEUIECTBAMH, UCIOJIb3YEMbIMU
B TIOBCETHEBHOM KU3HHU, a TAK)KE MPaBUIIaMH MOBEJACHUS B LIETSIX COEPEKEHUSI 310POBbS
U OKpY’Karollled NpUPOTHON cpesbl; NOHUMaHHUE Bpeaa (OMACHOCTH) BO3JEHCTBUS Ha
KUBBIE OpPraHMU3Mbl OIPEAEICHHBIX BELIECTB, a TAaKXe CIOCOOOB YMEHbBILECHUS MU
OPEeJOTBPALICHUS] UX BPEIHOTO BO3ACHCTBMS; NOHMMAaHUE 3HAUEHUS JKUPOB, OEJKOB,
YTJIEBOJOB JJIsl OPraHU3Ma YeJI0BEKa,

BJIQJICHNE OCHOBAMHM XHWMHYECKOW TpPaMOTHOCTH, BKJIIOYAMOIIECH yMEHHE
MPaBWJIBHO UCIOJB30BaTh HW3YYCHHBIE BeIIeCTBA M MaTepuaisl (B TOM YHCIE,
MUHEpAJIbHBIE YAOOPEHHS, METaIbl M CIUIaBbl, MPOAYKTHI MEPepadOTKU MPUPOIHBIX
HMCTOYHHUKOB YTJIEBOAOPOAOB (YIJi, MPUPOJHOTO rasza, HeQTH) B OBITY, CEIbCKOM
XO3sIICTBE, Ha TPOU3BOJACTBE; YMEHHE MPHUBOJUTH MPHUMEPH  MPABUIBLHOTO
MCIIOJIb30BaHMs U3YUYCHHBIX BEIIECTB U MAaTEPHUAJIOB;

YMEHHME YCTaHAaBJIMBAaTh CBS3M MEXIY PEabHO HAOII0JaeMbIMU XUMHUYECKHUMHU
ABJICHUSIMU M TPOILIECCaMU, MPOUCXOASIIMMU B Makpo- U MHKPOMHUpPE, OOBACHATH
OPUYUHBI MHOTOOOpPAa3Msl BEIIECTB, YMEHUE HHTETPUPOBATh XMMHUYECKUE 3HAHUS CO
3HAHUSAMU JPYTUX YUEOHBIX IPEIMETOB C MOMOIIBIO MIEAarora;

npejcTaBieHue O cdepax NpodecCHOHATBHON AESTeNbHOCTH, CBA3AHHBIX C
XUMHEH U COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBAaHHBIMHU HA JOCTUKEHHUSIX XUMUYECKOM
HAyKH; HAJIMYKME ONbITa pabOTHI C PA3IMYHBIMU UCTOYHUKAMH MH(GOPMALUU IO XUMHH
(Hay4YHO-TIOMYJIApHAsT JIUTEpaTypa, CIOBApH, CIPABOYHUKH, HWHTEPHET-PECYPCHI) C
OTIOPO¥ Ha aJITrOPUTM: YMEHHE OOBEKTHUBHO OIICHMBATH WH(OPMAIIMIO O BEIIECTBAX, X
MPEBPAIICHUSX U MPAKTUYECKOM MPUMEHEHHH.

TpeGoBaHusT K TMpPEAMETHBIM pe3yibTaTaM OCBOEHHS Y4eOHOTO MpeaMera
«Xumus», pacrpeiesieHHbIe TI0 rojilaM 00y4YeHus

Pesynbrarel mo romam ¢GopMyIupYIOTCS O NPUHLUIY J00aBIECHUS HOBBIX
pe3yJabTaTOB OT roja K IOy, YK€ Ha3BaHHbIE B NPEAbIAYIIMX roAax ITO3HMIMUH, Kak
MIPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTBIBAIOTCS (PE3yIbTaThl OUEPEAHOIO TOJ1a
10 YMOJIYAaHHIO BKIIFOYAIOT PE3YJIbTaThl MPEABIIYIIHX JIET).
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8 KIIACC

pacKpbIBaTh CMBIC]T OCHOBHBIX XHMHYECKHX IIOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, POCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS U
HEOJIHOPOJIHAsI), BAJIEHTHOCTb, OTHOCHUTENIbHAs aTOMHAas W MOJIEKYJsipHas macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi JOJIsl XUMUYECKOTO JIEMEHTA
B COCAMHEHUHU, MOJIAPHBIA OO0OBEM, OKCHUI, KHCIOTa, OCHOBaHHUE, COJb,
*3IIEKTPOOTPUIIATEIHLHOCTD ™, CTEIICHb OKHCIICHUS, XUMHYECKasi  peaxkuus,
KIaccu(pukanus peakmuii: peakiud COSAMHEHUS, PEAKIUU Pa3JIOKCHHS, PEaKITUU
3aMeIEeHHs], peakIui 0OMeHa, SK30- U SHJIOTEPMHUUECKHE PEAKINH; *TeTIOBON 3P PeKT
peakuuu™; AIpo aroma, dJEKTPOHHBIA CIOM aroMa, aTOMHasi OpOUTAIb, PaluyC aTOMa,
XUMHUYECKasi CBSI3b, MOJISIPHAS W HEMOJspHAs KOBAJCHTHas CBA3b, MOHHAsI CBSI3b, MOH,
KaTUOH, aHUOH, PAacTBOpP, MaccoBas JOJs BellecTBa (MPOIEHTHAs KOHIEHTpAllvs) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHYECKUX TMOHATUNA (cM. m. 1) u
NPUMEHSTH 3TU NOHATHUS IPY ONMMCAHUY BEUIECTB U X MPEBPALLICHHUII;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJICHHUS (POPMYJI BEIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUECKUX PEAKIIM, 3JIEKTPOHHOTO OanaHca;

OTIPEIENIATh BaJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSTUHEHUSX; CTENIEHb
OKHUCJICHUSI DJIEMEHTOB B OMHAPHBIX COCIMHEHUSIX C OMOPOM Ha OmMpelesieHUs, B TOM
YuCJe CTPYKTYPUPOBAHHBIC; MPUHAICKHOCTh BEIIECTB K ONPEAEIEHHOMY Kiaccy
coeMHEHU 1O (QopMyrnaM; BHUJI XUMHUYECKOM CBsI3U (KOBAJIGHTHAasT M HOHHAs) B
HEOPraHUYECKUX COEIUHEHUSIX;

UMETh TPEACTaBICHUE O CHUCTEME XMMHUYECKUX 3HAHWUM, YMETh C TOMOIIbIO
YUUTENS MPUMEHSITh CUCTEMY XUMHUUYECKUX 3HAHUH, ISl YCTAHOBJICHUSI B3aUMOCBSI3U
MEK]ly U3YUYEHHBIM MaTEPUAIOM U TP MOJYYEHUHN HOBBIX 3HAHUM, a TaAKXKe MpU padboTe
C HUCTOYHUKAMU XuUMHYecKoM wuHpopmanuu. OpUEHTUPOBATHCS B TMOHATHSAX U
OTepupoOBaThH UMHU HA OA30BOM YPOBHE, TPUMEHSTH TP BHIMIOJHEHUN YU€OHBIX 3aIaHHM
U PEIICHUH PACUeTHBIX 3a7a4 C OMOpOil Ha aNTOPUTM Y4EOHBIX JNEHCTBUN H3yUYCHHbIC
3aKOHBI U TEOPUM: 3aKOH COXpaHeHUs Macchl, llepuoanuecknii 3akon J1.11. Menneneesa,
*3aKOH IIOCTOSIHCTBA COCTaBa™, 3aKOH ABOraJpo; aTOMHO-MOJICKYJIIpHAs TEOpHs.
CooTHOCUTHh 00O3Ha4YEHUs, KOTOpbIe MMetoTcs B Tabmnwmie «lleproguyeckas cucrema
xuMudeckux anemMeHtoB . 1. MenzaeneeBay € YHMCIOBBIMH XapAKTEPUCTUKAMHU
CTPOCHHUSI aTOMOB XHMMUYECKHX DJIEMEHTOB (COCTaB W 3aps] sjapa, oOlee 4YHucio
AJIEKTPOHOB U pacHpeIeICHUE UX 0 DJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHl; HEOpPraHWYeCKUE BEIIEeCTBA;
XUMUYECKHE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUMX B PEAKIMU BEIIECTB, IO
TerI0BOMY 3(PheKTy, 1Mo U3MEHEHHUIO CTENCHH OKHUCIICHUS XUMHYECKUX JIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OOIME XHUMHYECKUE CBOMCTBA  BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/as OMUCAHUE MPUMEPAMHU MOJIEKYJSPHBIX YpPaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C OMOPOIN HA CXEMBI;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX COCTaBa M CTPOECHUS;
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBpAIICHUN B Pa3IMUHBIX YCIOBHUAX MOCIIE
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MIPEABAPUTEILHOIO 00CYXKAEHUS C I€1arorom;

BBIYNCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYKO MAacChl BELIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOIO 3JIEMEHTa M0 (hopMysie COETUHEHUS; MAaCCOBYIO JIOJIIO
BEILIECTBA B PAcTBOPE; MPOBOAUTH PACUETHI [0 YPABHEHUIO XMMHYECKOW PEAKLUU C
OIOPOM Ha aIIrOPUTM;

IIPUMEHATH OCHOBHBIE OIEPALMHA MBICIUTEIBHON JEATEIBHOCTH — aHaIu3 U
CHUHTE3, CpaBHEHHUE, OOO0OLIECHHE, cHUCTeMaTH3alus, KiIacCU(pUKaALus, BbISBICHUE
IIPUYMHHO-CIEACTBEHHBIX CBA3EH — I M3YYEHUs CBOWCTB BEUIECTB U XUMHYECKHUX
peaKklMii; €CTECTBEHHO-HAYYHbIE METOJbl TMO3HAaHUS — HAOJIOJCHUE, W3MEPEHHE,
MOJEJINPOBAHUE, SKCHEPUMEHT *(peajbHblii W MBICIEHHBIA)® TMOJ PYKOBOJICTBOM
[Ie1arora;

CJIEI0OBaTh MPAaBWIAM IOJIb30BAaHUS XHMHUYECKOW NOCYIOM W J1abOpaTOPHBIM
000OpyOBaHMEM, a TaKXKe€ MpaBWIaM OOpalleHMs C BEIIECTBAMH B COOTBETCTBHM C
MHCTPYKIUSMU O BBIITOJIHEHUIO JAOOPATOPHBIX XUMUYECKHUX ONBITOB MO MOJYUYEHUIO U
cOOMpaHHI0 Ta3000pa3HBIX BEIIECTB (BOAOpPOAAa M KHUCIOPOJA), MNPUTOTOBIECHUIO
PacTBOPOB C ONPEAECITEHHON MAacCCOBOM J0JIEN paCTBOPEHHOTO BELIECTBA; INIAHUPOBATD U
IIPOBOJUTH XUMHUYECKUE DKCIIEPUMEHTHI II0 PACIO3HABAHUIO PACTBOPOB WIEIOYEH H
KHUCJIOT C TOMOIIBIO HWHIUKATOPOB (JJaKMyc, (eHondTanenH, METWIOpaHxX U Jp.),
HOJTBEPKIAIOUINX KAauyeCTBEHHBIH COCTaB HEOPraHMYECKHX BEUIECTB (Kaue€CTBEHHBIC
pEeakMK Ha HOHBI) [0 PyKOBOJACTBOM I1€/1arora.

9 KIIACC

pPAcKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHUX MOHSITUH: XUMUYECKUH 3JIEMEHT,
aToM, MOJIEKyJa, WOH, KAaTHUOH, aHUOH, IPOCTOE BELIECTBO, CIIOKHOE BEILECTBO,
BaJICHTHOCTb, 3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas peaKius,
XUMHUYECKasl CBA3b, *TEIUIOBOM 3P QEKT peakuuu, MOJb™, MOJSIPHBIA 00BEM, PacTBOp;
ANEKTPOJUTHI, HEINEKTPOJIUTHI, JJIEKTPOIUTHUECKAsT TUCCOLMAINS, PEaKIMU HOHHOTO
oOMEHa, KaTalnu3aTop, *XMMHYECKOE€ paBHOBECHE, OOpaTHUMble U HEOOpaTUMbIE
peakun™, OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, OKHCINUTEIh, BOCCTAHOBUTEID,
OKHCJIEHME W BOCCTAHOBJIEHUE, aJUIOTPONHMs, aM(OTEPHOCTb, XUMHUYECKAsl CBA3b
(koBaneHTHasi, WOHHAs, METAUIMYECKas), KpHUCTAJUIMYECKas peleéTka, *Koppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHWMHYECKOM peakuuu™, TMpelesbHO JIOMyCTUMAast
konnentpanus (I1IK) Bemiectna;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUUA (cM. M. 1) u
MIPUMEHSThH ATU NOHATHUS MPU OMKUCAHUU BELIECTB U X MPEBPAILICHUII;

WCIIOJIb30BaTh 3HAKM W CUMBOJBI JUIsl (PUKCAIMH PE3yIbTAaTOB HAOJIONCHUA,
cocTaBieHusl (GOpMys BEIIECTB U yPABHCHUN XUMHUYECKUX PEAKIIMK, 3aIUCU JaHHBIX
yclioBui 3a1a4. Mcnons3oBarh 0003HaueHus1, uMmeronrecs B [leproguyeckoil cucreme u
Ta0JIUIe PACTBOPUMOCTH KUCJIOT, OCHOBAaHUM U COJICH B BOJIE VISl BBITIOJIHEHUS 3a/IaHU .

OTPENENATh BAJCHTHOCTh M CTEMNEHb OKHCICHUS XWMHUYECKHUX DJIEMEHTOB B
COCIMHEHUSIX PAa3IM4YHOr0 COCTaBa; MPHUHAMIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCy COEIMHEHUM C OMOPOM Ha ONPEIENICHHS, B TOM YHCIIe CTPYKTYPUPOBAHHBIE; BUJIbI
XUMHUYECKON CBsi3U (KOBAJEHTHAs, WOHHAs, METAJNIMYecKas) B HEOPTaHUYECKHX
COCIMHEHMSIX; 3apsA]l MOHA MO XUMHUYECKOM ¢opmyre; XapakTep cpelbl B BOIHBIX
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pacTBOpax KHUCJIOT M IIEJOYEeH, *TUIl KPUCTAUIMYECKONM PEHIETKH KOHKPETHOTO
BEIECTBA™;

packpbiBath  cMmbica  [lepuommyeckoro  3axkona JI.MI. MengeneeBa wu
JEMOHCTPUPOBATh €ro IMOHHMMAHME: *OMHUCHIBATh U XapaKTEPU30BATh* TaOIMYHYIO
dopmy Ilepuoanueckoil CUCTEMBI XMMHYECKUX OJJIEMEHTOB: pAa3iUyYaTh MOHSITHS
«rnaBHas moarpynmna (A-rpymnma)y U «mobouHas noarpymnmna (b-rpymma)», manbsie u
OOJIBIINE MEPUOJIbI; *COOTHOCUTH™ 0003HAUEHUS, KOTOPbIE UMEIOTCS B TIEPUOINYECKOMN
TaOJuUIIe, C YUCTOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKHUX SJIEMEHTOB
(cocTaB u 3apsj sapa, o01Iee YUCIO0 IEKTPOHOB U PACIPEICTICHUE UX 110 3JIEKTPOHHBIM
CII0SIM); *OOBSICHATH* O0OIIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XHMHYECKUX
AJIEMEHTOB M MX COCIMHEHUM B Mpelesiax MaJlbIX MEPUOJIOB M TJABHBIX MOATPYIII C
YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(ULIMPOBAThL XMMUYECKHE JJIEMEHTHI; HEOPraHWYECKHE BEIIECTBA;
XUMHUYECKHE peakiuu (10 YKCIy W COCTaBYy YYACTBYIOIIMX B PEAKIMH BEUIECTB, IO
TerIoBoMy 3P (HEKTy, 0 U3MEHEHUIO CTETICHEH OKHUCIICHUS] XUMUYECKHUX DJIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) O0IIKE U clieluPUUecKue XUMHUUECKUE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXkAAsi OMHCAHUE MPUMEPAMU MOJEKYISPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUYECKHUX PEAKIINI C OTIOPOM HA CXEMBI;

COCTaBIISAITh YPAaBHEHUS JJIEKTPOJIUTHUYECKON OUCCOLMALMM KHCIOT, IIEI0Yer U
COJICH; TIOJIHBIC W COKpalI€HHbIE ypaBHEHUSI PEaKIUi HMOHHOIO OOMEHA; ypaBHEHUS
peakIuii, MOATBEPKIAIOIINX CYIIIECTBOBAHUE FEHETUUECKOUN CBSI3M MEXK/Y BEIIECTBAMMU
Pa3JIMYHbBIX KJIACCOB;

pPacKpbIBaTh CYIIIHOCTh OKHCIIUTEbHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEACTBOM COCTABJICHHS JIEKTPOHHOTO OanaHca dTUX PeaKIIUid;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS;
BO3MOXKHOCTH TNPOTEKAaHUSI XHUMHUYECKHX TMPEBPAIICHUN IMOCIE MPEABAPUTEIBLHOIO
00CYXKIEHHUS C TICAarorom;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB;
MacCCOBYIO JIOJI0 XUMHUYECKOTO 3JeMEeHTa Mo (opMyJsie COCAMHEHUS; MACCOBYIO JIOJTIO
BEILIECTBA B PACcTBOPE; MPOBOAUTH PACUETHl MO YPABHEHHIO XMUMHUYECKOW pPEaKIHHU C
ONIOPOU Ha aJITOPUTM;

CJIEIOBaTh TPaBWJIAM TIOJI30BAHUS XUMHUYECKOW TOCYJOM W J1aOOpaTOPHBIM
o0opy/noBaHUEM, a TaKXke MpaBuiaM oOOpalleHHs C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKIMSAMU 10 BBITIOJHEHHUIO JTA00PATOPHBIX XUMUYECKHUX OIBITOB IO MOJIYYECHUIO U
COOMpPaHUIO ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YIIEKUCIIOTO Ta3a);

MPOBOAUTL PEAKIMHM, TMOATBEPKIAONINE KAYeCTBEHHBIM COCTAB Pa3IUYHBIX
BCILIECTB: PACMO3HABaTh ONBITHBIM MNYTEM XJIOPHUA- OpOMHUI-, HOIUI-, KapOoHAaT-,
docdar-, cunukar-, cynbdar-, TMIAPOKCUI-UOHBI, KATHOHBI AMMOHHUS U MOHBI U3yUYCHHBIX
METAJJIOB, TPUCYTCTBYIOIIKNE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEILIECTB;

MPUMEHSTh OCHOBHbBIC OIEPAIMU MBICTUTEILHON JIEITEIbHOCTH — aHaIu3 U
CUHTE3, CpaBHEHUE, 0000IIIEHNE, CUCTEMATHU3AIIHIO, BBISIBJICHHE IPUINHHO-CIIEICTBEHHBIX
CBSI3€U — JIJI U3YUYCHHS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIMI; ECTECTBEHHO-HAYYHbIE
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METO/IbI TO3HAHUS — HAOJI0IEHUE, N3MEPEHHE, MOJICIIUPOBAHKE, SKCTIEPUMEHT (peaTbHBIN
Y MBICJICHHBIN ).
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TEMATHUYECKOE INTAHNPOBAHHUE

Temarnyeckoe TUIAHUPOBAHUE U KOJIMYECTBO YaCOB, OTBOJIMMBIX Ha OCBOCHHE KaXKJI0M TeMbl Y4eOHOIO MpeaMeTa « XUuMUsD)
®denepanbHON aJanTUPOBAHHONW OCHOBHOM 00pa3oBaTelIbHOM MPOTrpaMMbl OCHOBHOTO OOIIET0 0Opa30BaHMs OOYyHAIOIIMXCS C
3aJIePKKON TICUXMUYECKOTO Pa3BUTHS, B IIEJIOM COBIAJIAlOT C COOTBETCTBYIOUM pazneniom denepalibHON paboyeil mporpaMMel
yueOHOTo npeMeTa « XUMUS» OCHOBHOM 00pa3oBaTelbHOM TPOrpaMMbl OCHOBHOTO 00111eT0 00pazoBanus. [Ipu atom Opranuszanus
BIIpaBE€ camMa BHOCUTb HM3MEHEHHs B COJEp)KaHUE U paclpeneieHue ydyeOHOro marepuajna Mo rogamM oOy4deHHs, B
MOCJIEZIOBATENIBHOCTh U3YYEHHSI TEM M KOJIMYECTBO YaCOB HAa OCBOEHHUE KAXKIOW TEMBbI, ONpEAEICHUE OpPraHu3allOHHBIX (HopM
oOydyeHust 1 T.. OOOCHOBAHHOCTbH JAHHBIX M3MEHEHUH OIpeneisieTcsl BhIOpaHHBIM 00pa3oBaTenbHON opranuzanued YMK,
WHJUBUYAJIbHBIMUA TICUXO(PU3NYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX oOydaroniuxcs ¢ 3IIP, creneHpl0 OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHAAIMSAMU 110 OTOOPY U aanTaluyd y4eOHOro Marepuana no XMMHH, PEACTaBIeHHbIMU B [losicHUTENbHOM
3aIHCKe.

- BAPDUAHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeEMs

8 KJIACC

(2 g4 B HEnmemto0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)

MpumepHble TeMbI, OcHOBHOE coaep’KaHue OCHOBHbIE BUAbI A,EATeNbHOCTU
pacKpbiBaloLWwMe AaHHbIM pasaen obyuatowmxca

nporpammel,
M KO/IMYECTBO 4acoB.,
OTBOAMMOE Ha UX U3yuyeHue

Paznea 1.IlepBonayuaibuble Xumuyeckue nousitusi (20 4)
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Tema 1. XuMus — BakHas
06/1aCTh €CTECTBO3HAHUA U
NMPaKTH4eCKOM JeATe/TbHOCTH
YyeJI0OBEKa

(54)

[IpeameT xuMuun.* Posib XUMUM B )KU3HU YesI0BeKa. XUMHUS B
cucreMe HayK. MeTo/ibl MO3HAHUA B XUMUM.*

Tes1a u BemecTBa. Pu3nyeckue CBOMCTBA BellleCTB. ArperaTHoe
cocTosiHMe BelecTB. YucThle BelecTBa U cMecu. Cmocoobl
paszesneHus cMeceil. Pu3nyeckue U XUMHUYECKHUE SIBJIEHUS.
[IpU3HaKK U yCJI0BUS NPOTEKAHUS XUMUUECKUX PeaKLIUH.
3HaKOMCTBO C NpaBUJaMH 6€30MaCHOCTH U MpUéMaMHU paboThI B
XUMHUY€ECKOH J1abopaTopuHu.

JleMoHCTpanumu

1. JlabopaTopHOe 060pyAOBaHHUE.

2. PaznuyHble BUIbl XUMUYECKOU MOCYbI.

3. O6pasiibl BelecTB.

4. Cnioco6rl paszesnenusi cMeceit (puabTpoBaHUe, BbITapUBaHUE,
JUCTUILISALMS, XpoMaTorpadus).

JlaGopaTopHble U NPpaKTUYeCKHe PaGOThI

JlabopamopHble onbimbl:

OnucaHue $pU3NIECKUX CBOUCTB BEILECTB.

PasgeneHue cMecu ¢ MOMOLIBIO MarHUTA.

IIpakmuyueckue pabomut:

Ne 1. JlTabopaTopHoe 060pyi0BaHHE U IPUEMBI PA6OTHI C HUM.
[TpaBuJia 6e30macHON paboThl B XUMUYECKOH J1abOpaTOPHH.
Ne 2. OumncTKa 3arpA3HeHHOW NOBAPEHHOM COMN
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PackpbIBaTb CMbIC/I U3y4aeMbIX MIOHATHH C IOMOLIbIO NeAarora.

PackpbIBaTb poJib XMMHUHU B IPUPOJIE U HHU3HHU YeJIOBEKa, eé CBA3Db C APYTUMHU
HayKaMH.

Pazsin4yaTh YUCTbIE BELECTBA U CMECH; OAHOPOHbIE U HEOJHOPO/IHbIE CMECH;

PazsinyaTh pusnvecKre U XUMUYECKUE IBJIEHUs C OIIOPOH Ha ONpe/iesIeHHs.

OnpefensiTb NPU3HAKU XUMUYECKUX PEAKLMH U YCI0BUS UX IPOTEKAHUS.

Ciie1oBaTh MpaBUJIaM M0JIb30BAHUS XUMHUYECKOU MOCY10H U J1JaG0PaTOPHbBIM
060py/IOBaHUEM, A TAK)KE IPABUJIaM 06palleH sl C XUMUYECKUMHU Bellle-CTBaMU
B COOTBETCTBUU C MHCTPYKLMSIMH 110 BBIIIOJHEHUIO NPAKTUYECKUX PABOT NOJ,
KOHTpPOJIEM I1eJjarora.

[I1aHUPOBATh ¥ NPOBOAUTH XUMHUECKUH SKCIIEPUMEHT 110 U3yYEHHUIO U
ONHCaHUI0 PU3NYECKUX CBOMCTB BEIECTB, CIOCOO0B pa3/ie/ieHUs cMecei
BellleCTB M0/ PyKOBOJCTBOM Ilefjarora ¢ o6Cy><JieHreM IJIaHa paGoThl.

HWcnosib30BaTh NpHY BBIIIOJIHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCC/Iel0BaTEbCKOM 1esITeIbHOCTH HAyYHO-MIONYJISIPHYIO JTUTEpaTypy
XUMHUUYECKOT0 COJIepXKaHUs, ClIpaBOYHbIe MaTepUaslbl, pecypcbl UHTEpHeTa noj,
PYKOBOACTBOM Ilefiarora.

BbicTpanBaTh pa3BépHYThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpPMaIMIO U3 yYebHHKaA U CIIPaBOYHbIX MaTEPUAJIOB, FPAMOTHO
WCII0/Ib30BaTh U3y4YeHHbIH MOHATUHHBIN alnapaT Kypca XMMUH



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

ATOMBI U MOJIEKYJIbL. XUMHYECKHeE 3JIeMEHTBI. 3HaKH (CUMBOJIbI)
XMMHYECKHUX 3J1eMeHTOB. [IpocThle U CJI0XKHBIE BelllecTBa.
ATOMHO-MOJIEKyIIpHOE YYeHNe.

Xumuueckasi popmysia. BaieHTHOCTb aTOMOB XUMHUYECKUX
3JIEMEHTOB. *3aKOH IIOCTOSIHCTBA COCTaBa BellleCcTB.*
OTHOocuTe/IbHAsA aTOMHast Macca. OTHOCUTeJ IbHAsI MOJIeKyIsipHast
Macca. MaccoBas [j0J11 XMMUYECKOTr0 3/1eMeHTa B COeJUHEHUH.
dusnyecke U XMMUUYeCKHe sIBJIeHUs. XMMUYecKasl peaKIusl.
[Ipu3HaKy U yCI0BUs NPOTEKaHUs XUMUYECKUX peaKIuil.
XuMUYecKre ypaBHEHUS.

Tunbl XUMHUYECKUX peaKUUi (coeJUHEHUS], PAa3/I0KEHUS,
3aMelleHus1, 06MeHa).

3aKOH coXpaHeHHUs MacCChl BELECTB.

*M. B. JIOMOHOCOB — Y4EHBIH-3HIIUKIONEAUCT.*

OemoHcTpauuu

dusnyeckue sBIeHUs (pacTHpaHUe caxapa B CTYIKe, KUIIEHHE U
KOH/IeHcallsi BOJbI U T. 11.).

XuMHuecKue siBjieHus1 (TopeHue CBeuH, pasjiodKeHHe caxapa,
B3aUMO/IeHCTBHE CEPHOM KHCJIOTHI C XJIOPUIOM 6apusi,
passioxxeHue ruapokcua Meau(Il), B3anMoencTBYe XKetesa C
cepoii, B3auMoJeHCTBHE KeJjie3a ¢ pacTBopoM costu Meu(11)).
OnBbIT, HJIIOCTPUPYIOILMHI 3aKOH COXpaHEHHUS] MaCChl.

Na6opatopHbie U npakTU4eckne paborTbl

JlaGopaTopHbI€ OTMbBITHI:

[Ipumeps! U3HYECKUX ABJIEHUH (T1/1aBJIeHHEe BOCKa, TassHUE
bJa).

[TprMepbl XUMHUYECKUX SIBJIEHUH (TpOKaIMBaHUE MeJHOU
IPOBOJIOKH, B3aUMOJeHCTBHE MeJIa C KUCIOTOH).

Mogiesv aTOMOB U MOJIEKY.T

Mpaktuueckaa pabota Ne3 MpusHaKku NPoTeKaHUA XMMUYECKUX
peakumi

BbluncneHusn

— OTHOCHUTEJbHOH MOJ'IEKyJ'IHpHOljl MaccChI BelleCTB;

— MaccoBou A0JIK XUMHUY€CKOrI'o 3JIEMeHTa I10 (bOpMyJ'Ie
COeIMHEHHUA.

[IpMMeHATDb ecTeCTBEHHO-HAy4YHble METO/Ibl IO3HAHUA (B TOM YHCIIe
HabJ1I0/ileHue, MO/leJIMPOBaHNE, IKCIIEPUMEHT) U OCHOBHbIE ONlepaLiUU
MBICJIUTEJIbHOM eI TeJIbHOCTH (CpaBHEHHe, KJacCUPUKALMSA) A1 U3yYeHHUs
BELIECTB U XMMHUYECKHUX PEaKL[MH C OOPOI Ha aJIFOPUTM HJIH CXEMY.

PacKpbIBaTb CMbIC/I U3yYAEMBIX IOHATHHI U 3aKOHOB U IPUMEHSITh 3TH HOHSATUS
MpU OMIMCAaHUU CBOWCTB BELECTB U UX MPEBPALEHUH ¢ ONOPOii Ha IJIaH U
KJII0Y€eBbIE CJIOBA.

PazsnyaTh QU3NYECKHE U XUMUYECKHUE SIBJIE€HUS, 06BSCHATD UX CYL{HOCTb C TOUKH
3pEHUs aTOMHO-MOJIEKYJ/IIPHOTO YYEHHS C ONIOPOM Ha ONpeJeIeHHUS U CXEMBIL.

OnpefiesiTh NPU3HAKU XUMUYECKUX PEAKIUH, YCI0BUS UX IPOTEKAHUS.

OGBSICHATD CYLHOCTb QU3NYECKUX U XUMUUECKUX SIBJIEHUH C TOYKHU 3peHUs
aTOMHO-MOJIEKYJISIPHOTO yYEHHUS C HCII0/1b30BaHUEM BHU3YaJbHOH OINOPBI.

KnaccuduunpoBaTh XMMHU4ecKue peakLUH (110 YUC/IY U COCTaBY pearupyolinx u
00pa3yLIMXCs BEMIECTB) C ONIOPOX HA CXEMBI.

CocTaB/asTb GopMyJibl GMHAPHBIX BEIIECTB 10 BaJIeHTHOCTH U ONIpeJesisiTh
BaJIEHTHOCTB 110 popMyJiaM BelecTB C ONIOPOH Ha aITOPUTM y4eBOHbIX
JeUCTBUM.

PaccTaBiATh K03GOUIIMEHTH] B ypaBHEHUAX XUMUYECKUX PeaKI Ui ¢ OIOpoi Ha
aJITOPUTM Y4eOHBIX JeHCTBUM.

CrefoBaTh NpaBUIIaM M10JIb30BAHUA XMMUYECKOH OCYJOH U JIaGOPATOPHBIM
060pyZi0BaHHEM, & TAKXKE IPABUJIAM 00pallleHHs C BEl|eCTBAMU B COOTBETCTBUU
C UHCTPYKLMAMM 110 BBbINOJHEHHIO J1a00PaTOPHBIX XMMUY€ECKUX OIIBITOB MO/
KOHTpOJIEM Nejiarora.

Hcnonb3oBaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIEZl0BATENbCKOH JIeATENbHOCTH
Hay4HO-TONYJIAPHYO JIUTEPATYPY XMMHUYECKOT'0 COAEPKaHus, ClIpaBOYHbIe
MaTepHaJibl, pecypcbl UHTEpHeTa 1o/, pyKOBOACTBOM IeAarora.

BbicTpanBaTh pa3BEépHYThIE NMCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOX Ha
MHGOpPMaIMI0 U3 yYe6HMKa U CTIPaBOYHbIX MaTEPHUAJIOB, FPAMOTHO
WCIOJIb30BaTh U3y4YEeHHbIH MOHATUHHBIN anapaT Kypca XMMHUU

Pa3peu 2. BaxxHelllne npeAcTaBuTe/Id Heopranuyeckux Beuects (30 u)
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Tema 3. Bosayx. Kucnopoga.
MoHaTue 06 okcnpax

(54)

Bo3ayx — cMech razos. CocTaB Bo3ayxa.
Kucopos — ajileMeHT 1 IpocToe Bellle-
cTBO. 030H — *ayyoTpornHas MoaudUKaus Kucaopoga.*

Haxox/ieHHe KUC10poJa B pupoe, GU3nyecKre U XUMUYECKHe

CBOMCTBA (peakluM OKUCJIeHUs, TopeHue). Ycl10BUs
BO3HMKHOBEHHS U NpeKpalleHus ropeHust. [lonaTue

06 OKCHAX.

*Croco6bI OoJIy4YeHUs1 KUCI0PO/a B JIa6OpaTOPUU U
npombliieHHOCTU.* [IpruMeHeHue Kucaopoaa. Kpyrosoport
KHUCJI0po/ia B IpUpo/e.

*TensioBoM 3P PeKT XUMUYECKON PEAKIUH, TIOHSATHE O
TePMOXHMHUYECKOM yPaBHEHUH, 3K30*- U IHJJ0TEPMHUYECKHUX
peaxIusx.

*TonuBo (HedTh, yrosb U MeTaH). 3arpsi3HeHHe BO3/yXa,
Croco6bl ero NpeoTBpalleHus. Y cuieHe NapHUKOBOT0
addekTa, paspylieHre 030HOBOro cjaos.*

OemoHcTpauuu

B3aumopeiicTBre docdopa, cephl U KeJie3a C KUCJI0POLOM
(BO3MOXKHO HCIOJIb30BaHUE BU/IE0OTBITOB).
OnpefesieHre coJlep>KaHUsl KUCI0POJa B BO3AYXe.
OnbIThL, JeMOHCTPUPYIOLLME YCJI0BUS BOSHUKHOBEHUS U
npeKpalieHus TOpeHus.

Na6opatopHble 1 npakTMyeckne paboTbl
JlaGopaTOPHBIH OIIBIT:

O3HakoMJIeHHE € 06pa3naMHi OKCH/OB.
[IpakTHyeckas pabora:

Ne 4. [TosyyeHUe KUCJI0POAQ, U3yYeHHEe ero CBOUCTB.

BbluncneHus
— MOJIEKYJISPHOM Macchl KUCJI0pO/ia U 030HA HAa OCHOBAaHUU
aTOMHOM MacChl XMMHUYECKOT'0 3JIEMEHTA
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PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAaHUU CBOMCTB BeleCTB U UX NpeBpallleHUH ¢ UCII0/Ib30BAaHUEM ONOPHBIX
CJIOB U KJIMILE,

XapakTepu30BaTh (OMUCHIBATE)C ONOPOIL HA NAAH, CXeMY, KPAMKYIO 3anUCh
COCTaB BO3/yXa, PU3NYeCcKre U XU-MHUYeCKHe CBOMCTBA KHCJI0PO/ia, CIIOCOOBI
€ero NoJiyyeHus1, NpUMeHeHHe U 3HaYeHHe B IPUPO/JIe U )KU3HU YeJIOBeKa.

CpasHusamb peakyuu 2opeHus u Med/1eHHO20 OKUC/IeHUs C IPe/iBapUTEIbHbIM
06 CcyXJeHueM apaMeTpPOB CPAaBHEHUS.

Co6upaTb NpUGOPHI [/ MOJYyYeHUs KUCA0PoAa (BbITECHEHHEM BOJbI U
BO3/yXa).

PacrosHaBaTh ONBITHBIM IIyTEM KHCJIOPO/, 10/, KOHTPOJIEM Ilefiarora.

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY /Il COCTaBJIeHUs GOpPMY.JI BELECTB,
MOJIEKYJISIPHBIX YPAaBHEHUH XUMHYECKUX PeaKIUi ¢ y4acTHeM KUCJI0pOoJa.

O6BACHATD CYLIHOCTBb 3KOJIOTHYE€CKUX npo6neM, CBA3aHHBIX C 3arpA3HEHHUEM
BO3/yXa.

CnezfoBaThb NpaBu/iaM 6e30nacHOM paboThI B 1a60paTOPHUU NPH UCIOJIb30BaHUU
XUMHUYEeCKOH NMocy/ibl U 060pyA0BaHHUS N0/, KOHTPOJIEM [Te/jarora, a Takxe
[paBuJIaM 06pallieHus C TOPI0YUMH BeIeCTBAMH B ObITY.

HJIaHI/IpOBaTb " OCYyLIECTBJIATb HAa NPAKTHUKE XUMUYECKHE 3KCIIEPUMEHTHI,
MpOBOAUTDH Ha6moae1-ma, AeJIaTb BbIBOABI 110 pe3yJibTaTaM 3KCIIEpUMEHTA 104
PYKOBOZCTBOM IeAarora.

YyacTBOBaTb B COBMECTHOH paboTe B rpyIlIle.

Hcnosib30BaTh NpH BBIIOJHEHUH yYeOHBIX 33/JaHUH U B poLiecce
HCCJIeI0BATENbCKOH JIeTENIbHOCTH HAyYHO-IOMYJISIPHYIO JIUTEPATYPY
XMMUYECKOT0 COJlepKaHus, CIpaBOYHble MaTepHasbl, pecypcbl UHTepHeTa noj
PYKOBOZCTBOM IeJarora.

BoicTpanBaTh pa3BépHyThble NMCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOH Ha
MHOPOPMAIHIO U3 yYeOHMKA U CIPaBOYHBIX MaTEPHAJIOB C ONIOPOH Ha IUIaH,
IPaMOTHO HCI0JIb30BaTh U3y4eHHBIH MOHATUHHBIN annapaT Kypca XMMUH



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

(54)

Tema 5. KosinyecTBeHHbIe
OTHOILUEHUSA B XUMHUH
(44)

Bonopos — aneMeHT 1 mpocToe BelecTBo. HaxoxeHue B
npupo/ie, usndyeckue U XMMHUYeCcKHe CBOMCTBA (Ha NpuMepe
B3aUMO/IeHICTBUSA C HEMeTa/lJIaMH U OKCH/IaMH MeTaJlJIOB),
npUMeHeHHe, *Croco6bl MoyYeHUs.

[loHsAITHE O KUC/I0TAX U COJISAX.

AemoHcTpaumun

[losryyeHue, cobMpaHue U paco3HaBaHUE BOZOPO/a.
['openue Bopopoaa.

B3aumopericTBue Bogopoaa c okcugom megu(11).

Na6opatopHbie U npakTU4eckne paboTbl
JlabopaTOpPHBIH OMBIT:

B3anMozielicTBHE KMCJIOT C MeTa/IaMH.
[IpakTHyeckas paboTa:

Ne 5. [TonyyeHHe BOAOPOAQ, U3ydeHHe ero CBONCTB.

Bbluncnenuns
— MOJIEKYJIIPHOM MacChl BellleCTBa Ha OCHOBaHUH aTOMHOM
MacChl XMMHU4YEeCKHX 3JIEMEHTOB

KosnyecTso BemectBa. Mosib. MoJisipHas Macca. 3akoH
ABorazpo. MosisspHbIH 06'b€M ra3oB. PacyéTbl o XUMUYECKUM
yPaBHEHUSIM.

JleMoHCTpanua
0O6pa3sybl BelleCcTB KOJIMYECTBOM 1 MOJIb.

BblunucneHusn

— 06bEMa, KOJIMUEeCTBa BEI[ECTBA ra3a 10 ero U3BeCTHOMY
KOJIMYECTBY BELIECTBA UJIH 00 bEMY;

— 06'bEMOB ra30B 10 YPaBHEHHUIO peaKI[MH Ha OCHOBE 3aKOHA
06'bEMHBIX OTHOILIEHHUH ra30B
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PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAHUU CBOMCTB BeLIEeCTB U UX IIpeBpalleHHuH.

XapakTepusoBaTb (ONHCbIBATh) GU3NUECKHE U XUMUYECKHE CBOMCTBA BOAOPOJA,
CrocoGbl ero MoJyyeHusl, IpUMEHEHHE C OTNIOPOM Ha IJIaH, KPaTKYIo 3alluCh,
cxXeMmy.

Co6upaTh npubOp AJs MOJYyYeHHUsI BOJOPOJA C UCII0JIb30BAaHUEM BHU3yaJIbHOU
Onopbl

Hcnonb30BaTh XMMHUYECKYH0 CHMBOJIMKY JUJIS1 COCTaBJ/IeHUsI GOpPMY.JI BELECTB,
MOJIEKYJISIDHBIX ypaBHEHUH XUMUUYECKUX PeaKIUii € ydacTHEM BOAOPOJaA C
OIOPOM Ha AJITOPUTM.

CiieoBaTh MpaBUaM 6€30MacHOM paboThl B Ja60PATOPUHU IPHU UCIOJIb30BAHUHU
XUMHYECKOH MOCy/ibl U 060pyA0BaHUA 110/ KOHTPOJIEM Ne/iarora., a Takxe
NpaBuU/IaM obpalleHus C TOPIOYMMH BellleCTBAMHU B ObITY

[l1aHMpPOBATh U OCYIIECTBAATh HA NPAKTHKE XUMHUY€ECKHEe 3KCIIepUMEHTBI,
MPOBOAUTH HAabJII0A€HHS, ZIeIaTh BbIBOJbI 110 pe3ysibTaTaM 3KCIIEpUMeHTa MO/,
PYKOBOZCTBOM I1eZjarora c 06CyxjeH1ueM IJIaHa paboTel, C UCII0JIb30BaHUEM
KJIMLIe.

YyacTBOBaTh B COBMECTHOH paboTe B rpyIIe.

[I1aHUpPOBATh U OCYIIECTBI/IATD HA MPAKTHKE XUMHUYECKHE 3KCIIEPUMEHTHI,
NPOBOJUTD HAOJIIO/IEHUS, Jle1aTh BBIBO/bI 110 pe3yJ/IbTaTaM 3KCIepUMeHTa.

YyacTBOBaTh B COBMECTHOH paboTe B rpymnie

PackpbIBaTb CMbIC/ U3yYaeMBbIX MOHATUH U IPUMEHATD 3TH NOHATHSA, a TAKXKe
M3y4eHHbIe 3aKOHbI U TEOPUHU JJIs1 pellleHUs] PacuéTHBIX 3aa4 C IOMOLIbI0
nezarora.

BBIYHCIATD MOJIIPHYIO Maccy BeleCTB; KOJIMYECTBO BelleCcTBa, 00'bEM rasa,
Maccy BelllecTBa C OIOPOM Ha o6pasel, Ha GOpPMYJIbl;

[IpoBOAUTE pacyéThl IO ypaBHEHUSAM XHMHUYECKUX PeaKMi ¢ Oopoi Ha
o6pasel], a/ITOPUTM y4eOHbIX AeHCTBUI: KOJIMYeCTBa, 06'b8Ma, Macchl BelllecTBa
110 U3BECTHOMY KOJIMUECTBY, 00BbEMY, Macce peareHTOB UJIM NPOAYKTOB
peakIHH.

BbIcTpauBaTh pa3BEépHyThIE MHCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha MH-
dopMario U3 yueGHUKA U CIPABOYHBIX MAaTEPHAJIOB, TPaMOTHO HCII0JIb30BaTh
M3y4YeHHbIH NOHATUHHBIH annapaT Kypca XMMHHU C IOMOLIbIO NTefarora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX

(54)

Boga, ee cocTaB, cTpoeHMe, MosieKy1bl. Pu3ndeckre CBOKMCTBA
BO/Ibl. *AHAJIU3 U CUHTE3 — MeTO/bl U3y4YeHHs coCTaBa BOAbL*
XUMHYeCKHe CBOMCTBA BOJbI

(pasJsioxkeHMe, peaKlMy C HATPHEM, OKCUAOM KaJIbL{Hs, OKCHJIOM
cepsbl V.

CoctaB ocHOBaHUH. [IoHATHE 06 UHAUKATOpPAX.

*BoJia KakK pacTBopuTesb.* PacTBophl *PacTBoprMOCTb
BeILeCTB B Boje.*

*HacbllleHHbIe U HeHachIlleHHble pacTBOpPHL * MaccoBast 1014
BellleCTBa B pacTBOpe.

*PoJib pacTBOPOB B IPUPOJE U B )KU3HU YesioBeKa. Kpyrosoport
BO/IbI B IpUpo/ie.* 3arpsisHeHHe NPUPOAHBIX BoJ,. OXpaHa

Y 0YMCTKA IPUPOJHBIX BOJ,.

OemoHcTpauuu

JJIeKTPOJIN3 BOJbl; CUHTE3 BOJbI; B3aUMOJEeCTBHE BOABI C
MeTassiamu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHKE
BU/IEOMaTepHaOB).

PacTBopeHUe BellecTB € pa3/IM4YHON PAaCTBOPUMOCTBIO.
HccnenoBaHue pacTBOPOB KUCJIOT U 1jes104eH € TOMOLIbIO
WH/IMKaTOPOB.

Nab6opatopHble 1 npakTMueckne pabotbl

[IpakTHyeckas paboTa:

Ne 6. [IpuroToBeHHe PacCTBOPOB C OIlpeieIEHHON MacCOBOM
JloJiell pacTBOPEHHOTrO BellecTBa.

BbluncneHusn
— C UCII0JIb3OBaHHWEM IIOHATHUA «MacCCOBad A0Jid BellleCTBa B
pacTtBope»
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PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAaHUU CBOMCTB BeleCTB U UX NpeBpalljeHHuH ¢ MOMOLIbIO eiarora.

XapakTepusoBaTb $U3NYECKHE U XMMHUYECKHE CBOMCTBA BO/IbI, €€ pOJIb Kak
pacTBOPUTEJISA B IPUPOJHBIX MPOLECCaX C ONIOPOM Ha MJIaH U CXEeMY.

CoCTaB/IAATh YpaBHEHHUs] XUMUYECKUX peaKIUi C y4acTUEM BOJbI C OIIOPOM Ha
CXeMy.

OG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX TPOG6JIEM, CBSI3aHHbIX C 3arpsiI3HEHUEM
MPUPOJHBIX BOJI, CIOCOGBI OUUCTKU BOJIbI OT PUMECEHN, MEPHI 110 OXPaHe BOJ,
OT 3arpsA3HeHUA [10cJje NpeBapUTEIbHOI0 CTPYKTYPUPOBAHUA MaTepHraJa.

HJIaHI/IpOBaTb H OCYLIECTBJIATb Ha NIPAKTHUKE XUMUYECKHeE IKCIIEPUMEHTHI,
MPOBOJIUTH HABJIIO/IeHHs, IeIaTh BbI-

BO/IbI 110 Pe3yJIbTaTaM 3KCIePUMEHTA 110/ KOHTPOJIEM Ie/1arora, ¢
HCIOJIb30BAaHUEM KJIUILIE.

CnenoBaThb NIpaBuiaM 6e30MacHOM paboThl B JaGOPAaTOPUH NPH UCNIOIb30BAaHUU
XMUMHUYECKOH NOCy/ibl U 060pyA0BaHUA 10/ KOHTPOJIEM Ilefarora.

HpOBO[[I/ITb BbIYUCJIEHHUA C IPUMEHEHHWEM IIOHATUA «MacCcCoBad 40Jid BelleCTBa B
pacTBope» ¢ onopoil Ha GOpMyJIbIL.

Hcnonb30BaTh Npy BEINOJIHEHUH YYeOHBIX 3alaHUH U B Ipoliecce
HcclIe[loBaTeIbCKOH J1eTeIbHOCTH Hay4YHO-NONYJ/ISIPHYIO0 JINTEPATypy
XMMHUYECKOTr0 COZlepKaHus, ClIpaBoO4YHble MaTepHaslbl, pecypcbl UHTepHeTa
10/}, PyKOBO/ICTBOM Ileiarora.

BbicTpanBaTh pa3BépHYThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOM Ha
MHGOpPMaAIUMI0 U3 yYe6HMKa U CTIPaBOYHbIX MaTEPHUAJIOB, FPAMOTHO
WCI0/1b30BaTh U3y4YeHHbIH TOHATUHHBIN aNnapaT Kypca XUMHUH [oCJIe
npe/iBapUTENbHOIO CTPYKTYPUPOBAHUS MaTepHaaa



Tema 7. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
coeJUHEHUM

(114)

Knaccuduxanusa HeopraHU4ecKUX CoeAMHEHUH.

OKcHABL: COCTaB, KJ1accuPUKalus (OCHOBHBIE, KHCJIOTHBIE,
*amdoTepHbIe, Hecosieobpasyole Ha IpUMepe OKCHuJa
yriaepoga |l v okenga asota Il, HomeHkaTypa. [lonyyenue*
OKCH/IOB (B3aMMogaelncTBue ¢ BOAOM, KUCIOTaMK, Lesiodamu).
OcHOBaHHUS: COCTaB, K1accupukanus (1e1094 U
HepacTBOpUMble OCHOBAHMSA), HOMEHKJ/IaTypa.

KucsoTsl: cocTaB, KJaccuduKalys, HOMEHK/IAaTypa, GusnyecKkye
Y XMMH4YeCcKHe CBOKWCTBA (B3aMMO/ieiCTBHE C OCHOBHBIMHU
OKCH/IaMH COJIIMU Ha IpUMepe COJITHON U CEPHOH KUC/IOT),
*croco6bl noJtydeHus.* Psii akTHBHOCTH MeTaJLJIOB.

Couu (cpeZiHUE): HOMEHKJIATYPa, *COCO6bI MONyYeHHsT*,
B3aUMO/IeHCTBHE COJIEH ¢ META/UIAMHU, KUC/I0TaMH, LiieJI04aMu U
COJISIMHU.

['eHeTHYecKas CBSA3b MeX/Y KJIaCCAMU HEOpraHUYeCKUX
coeguHeHul. 'eHeTH4eckue paabl. [loHATHe 06 aMPOTepPHBIX
I'MIPOKCH/IaX Ha IpUMepe [IMHKA U aTlIOMUHUA. XUMUYeCKHe
CBOMCTBA - B3aUMO/leiCTBHE C KUCI0TaMH U 1L[eJI09aMH.
PasJioxkeHue Npy HarpeBaHUM.

AemoHcTpauumn

06pa3ibl HEOPraHUYECKUX BELIECTB PA3JIMYHbBIX KJIACCOB.
B3auMozielicTBHEe pacTBOpa CEPHON KMCIOTHI C OKCUAOM
meau(ID).

Peakuus HedTpainsaLuu.

BbITecHeHHE OZJHOTO MeTaJlJIa IPYTUM M3 pacTBOpa COJIU.

Na6opatopHble 1 NpakTMueckne paborbl

JlabopaTOpHbIe ONbIThI:

B3anMopelicTBHe KMCJIOT C MeTa/lJIaMH.

[ToslydeHre HepaCTBOPUMBIX OCHOBAHHUI.

B3anMozelicTBUe HEPACTBOPUMBIX OCHOBAHUM C KUCIOTaMHU.
Pasnoxenue rugpoxkcuga Megu(1l) npu HarpeBaHUMU.
[IpakTHyeckas paboTa:

Ne 7. PemeHue akcriepruMeHTa/IbHBIX 33/ja4 110 TeMe «OCHOBHbIE
KJIaCCbl HEOPraHUYeCKUX COeJUHEHUN».

BbluncneHus
— 10 YpaBHEHHUAM XUMHYECKUX peaKLU/II‘/‘I

OmnpezeneHre OCHOBHBIX KJIACCOB HEOPTAHUUECKUX COSANHEHHH 110 MIabIoHy.
CocTaBieHHe CXeM CTPOCHUSI OCHOBHBIX KJIaCCOB HEOPTaHUIECKHX COSIUHEHUH Ha
OCHOBE OTIPE/IENICHNSI.

CocraBnenne GopMyaT OCHOBHBIX KJIACCOB HEOPraHUIECKHX COETUHEHUH U Ha3bIBAHHE
HX II0 MEXyHapOJHO! U TPUBHAIBHOM HOMEHKIIATYpE C UCIIOIb30BaHUEM
OIIpEe/eNICHNS U TaOINIBI PACTBOPUMOCTH.

KraccuduimpoBanue n3ydaeMbIX BEIIECTB 110 COCTABY U COUCMEAM C OTIOPOI Ha
OIIPE/IENICHNUS, CXEMBI M TaOJIHIy PaCTBOPUMOCTH.

CocraBieHne TaONUIIbI TEHETHYECKUX PSIJIOB M CXeMBI «I eHeTnueckas B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHWYECKHX COEIUHEHHUIN» 0] pyKOBOACTBOM Iearora.
[Iporno3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOIINX XUMHUYECKHX CBOMCTB
U3YYEHHBIX KIIaCCOB, TPYIII BEIECTB, K KOTOPBIM OHU OTHOCSITCS C HCTIOJIb30BaHUEM
cxeMbl «I'eHeTuuecKast B3aUMOCBS3b OCHOBHBIX KJ1aCCOB HEOPTaHUUECKUX
COEIMHEHUI» II0J] PYKOBOACTBOM IleJjarora.

CocraBieHre MOJIEKYJIIPHBIX YPaBHEHU peakLuil, WUTIOCTPUPYIOIUX XUMUYECKUE
CBOWCTBA U3YYEHHBIX KJIACCOB U CHOCOObI NOYYeHUs BEIIECTB U3YUCHHBIX KIIACCOB,
TPYIII, a TAKXKe MTOATBEPKJAIOMNX TCHETHIECKYIO B3aHMOCBSI3b MEXKIY HHMH, C
OTIOpO#i Ha BEpOATbHYIO CXEMY B KaU€CTBE 3PUTEIBHOM OTOPHIL.

CocTaBieHre MOJEKYIAPHBIX yPABHEHHH PEaKIHi 110 CXeMaM C IIPeABapUTEIbHBIM
o0cyXIeHreM BBIOOpa pearupyIonX BEIECTB.

Berancnenue o ypaBHeHUSIM XUMHYECKHX Peakuii KoaudecTBa, 00bEMa, Macchl
BEIL[ECTBA I10 KOJIMYECTBY, 00BEMY, Macce PeareHTOB WM IPOIYKTOB PEaKIUH 110
ITOPUTMY.

[InanupoBaHue 1 OCYILIECTBICHUE HA IPAKTUKE XUMUYECKOI0 IKCIIEPUMEHTA U
HaOII0AEHNUS Ol PYKOBOJICTBOM YUHUTEIIS.

DopMynpoBaHUE BBIBOIOB IO PE3yJIbTaTaM SKCIIEPUMEHTA C HCII0I30BaHHEM
OTIOPHBIX CIIOB.

DopmynpoBaHUE ¢ MOMOIIBIO MEJarora M BBITOIHEHHE MTPaBHII Oe3011acHON paboTHI B
71a00paTOPHH MPH MCHOIB30BAHUHI XUMHIECKOH MOCY/BI B 000pyIOBaHNS.
Hcrnonb30oBaHue Mpy BHIMOJIHEHNH y4eOHBIX 33/IaHUI U B TIpoIiecce
HCCIIeI0BATENBCKOMN IESTENbHOCTH HAyYHO-TIONYJIIPHON JINTEPATyphl XUMUYECKOTO
COZIepKaHMs, CIPaBOYHbBIE MaTepHallbl, pecypchl VIHTepHeTa, ocyliecTBICHUE BBIOOpa
MOJ PyKOBOJCTBOM I€/larora.

BricTpauBanue pa3BEpHYTBIX MUCBMEHHBIX U YCTHBIX OTBETOB C OIIOPOH Ha
nH(OPMAIHIO U3 yIeOHHNKA U CIIPAaBOYHBIX MAaTEPHAIOB, TPAMOTHOE HCIIOIb30BaHHE
M3YYIEHHOTO ITOHATHIHOTO armapaTa Kypca XUMHH C HCIIOJIb30BaHNEM IIIaHa,
OTIOPHEIX CJIOB, AITOPUTMA.

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

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

[lepBble NONBITKU KJAaCCUPUKALUU XUMUYECKUX 3J1EMEHTOB.
[ToHsATHE O rpyNIax CXOAHBIX 3JIEMEHTOB (1L[eJI0YHbIE U
1[eJIOYHO3eMeJIbHble MeTaJlJIbl, FaJIOTeHbl, HHEPTHBIE ra3bl).
*JJ1eMeHTbI, KOTOpPbIE 06PA3YIOT

aMdoTepHbIe OKCUABI U TUAPOKCU/BL*

[lepuoanyeckuii 3akoH u [leprou-yeckas cuctemMa
XMMUYecKux 3eMeHTOB /. U. MeHpeneeBa. [lepuo/bl, rpyninsl,
noArpynnel. ®U3nyecKUil CMbIC/ NOPSAKOBOTO HOMepa
3JIeMeHTa, HOMepOB Nepro/ia U IPyMIbL.

Ctpoenue aToMoB. CoCTaB aTOMHBIX sifiep. *M30TonbL*
JnekTpoHbl. CTpOeHHE 3EKTPOHHBIX 060JI04EK ATOMOB MEPBBIX
20 XxuMHYeCcKUX 371eMeHTOB [leprouyecKkoi cucTeMbl

. U. MeHpeneeBa.

XapaKTepUCTHKA XMMHUYECKOI0 3/71eMEHTa 110 ero N0JI0XKEeHUIO B
[lepuoanyeckoit cucreme /. U. MeHpeneena.
*3aKOHOMEPHOCTH U3MEHEHHS CBOUCTB 3/IEMEHTOB MaJIbIX
IIEPHO/IOB U IVIaBHBIX MOJrPYII B 3aBUCUMOCTH OT aTOMHOT'0
(nopsizkoBoro) Homepa.*

*3HaueHue [leproanyeckoro 3akoHa u [lepuoanyeckont
CUCTEeMbl XUMUYECKUX 3J1EMEHTOB JJ151 Pa3BUTHS HAYKU U
npakTuki. [[. . MeHjesieeB — y4€HbIH, Mejaror U rpaxkaaHuH.*

OemoHcTpauuu

KopoTkomneproaHas u JyIMHHONEpHOUAHAsA GOPMbI
[leprognyecKkoil CUCTEMbI XUMUYECKHX 3JIEMEHTOB

. U. MeHpeneesa.

0O3HaKoMJIeHHE C 06pa3l[aMi META/IJIOB U HEMETAJJIOB.

Na6opatopHbie U npakTU4eckne paborTbl

JlabopaTOpHBIN OINBIT:

B3auMojeicTBHE T'MAPOKCHAA IIMHKA C pACTBOPAMU KHCJIOT U
ies049en
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PackpbIBaTb CMbIC/I IEPUOANYECKOT0 3aKOHA I10/] PYKOBOJCTBOM IleJjarora.

[ToHMMaTb cyleCTBOBaHHE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHX
3/71eMeHTOB (M3MeHeHHe PaJIuyCoB aTOMOB U 3JIEKTPOOTPULATENBHOCTH) U UX
COeJMHEHUH OT MI0JIOXKEHHS B IEPUOANYECKOM CUCTEME U CTPOEHHUsI aTOMA C
HCII0JIb30BAaHUEM CXEM U TAGJIHIL.

YcTaHaB/IMBATh CBSI3b MEXK/LY I10JIOKEHUEM 3JIEMEHTA B IEPUOUYECKON CUCTEME
Y CTPOEHHEM €ero aToMa (COCTaB U 3apsij s4pa, 061ee YUCJIO0 3JIEKTPOHOB U
pacrpe/iesieHHe UX 10 3JIEKTPOHHbBIM CJI05IM) IO 06pasiy.

[IporHo3upoBaTh XapaKTep U3MeHEHHs CBOMCTB 3/IEMEHTOB U UX COEJUHEHUH 10
rpynnam u nepuoam [lepuoiuueckol CUCTEMBI C IOMOILbIO IeAArora.
XapaKTepu30BaTb XUMUYECKHUE 3JIEMEHTHI NIEPBbIX TPEX IEPUO/IOB, Kaus,
KaJIbIIs [0 UX MoJI0XKeHUI0 B [lepuoguyeckoii cucreme /l. U. MeHjeneeBa.

CnenoBaThb NIpaBuaM 6e30MacHOM paboThl B JaGOPATOPUH NPH UCIIOIb30BAaHUU
XMUMHUYECKOH MOCy/ibl U 060pyA0BaHUSA 10/ KOHTPOJIEM Nearora.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIe U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaoB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH T0cje
CTPYKTYpHUPOBaHUS MaTepHasla C UCI0JIb30BaHUEM KJIUILE.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI y4eOGHHKa [ocIIe
CTPYKTYypHUpOBaHUs MaTepHasla, CipaBoYHble MaTepuasbl ([lepuoanyeckyro
CUCTEeMY XMMHUYeCKuX 3sieMeHTOB /l. U. MeHzie1eeBa, TabIULy paCTBOPUMOCTH
KHMCJIOT, OCHOBAHHH U coJiel B BOJie, 3JIEKTPOXUMHUYECKUH PsAJl HaNpsDKeHUH
MeTaJJoB).

Hcnonb3oBaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATENbCKOM JIeTEIbHOCTH HayYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHY€eCKOI'0 COJlepKaHus, CIpaBOYHble MaTepHaslbl, pecypcel MHTEpHETa Moz
PYKOBOACTBOM Iejarora



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

9 KIIACC

*JJIEKTPOOTPHULIATENBHOCTE* aTOMOB XUMHY€ECKHX 3JIEMEHTOB.
XrMuyeckast cBA3b (MOHHAsA, KOBaJIEHTHAs OJIApHas U
KOBaJIeHTHas1 HeNoJIspHas).

CTeneHb OKUC/IEHHUS.

OKUCIUTENBbHO-BOCCTAHOBUTE/bHBIE peakuun (OBP). [Iponeccel
OKMCJIEHHUS] U BOCCTaHOBJIeHUs. OKUCJIUTENN U BOCCTAHOBUTEJIU.

AemoHcTpauumn
OKUCIUTENbHO-BOCCTAHOBUTEJIbHBIE PeaKLMU: TOpeHue,
peakLMu pa3JIoKeHus, COeJUHEeHUS

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

PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHH 0/, pyKOBOJCTBOM IleZjarora.

OnpefiesITh BUJ, XUMHUYECKOH CBSA3U B COEJUHEHUH C UCTIOJIb30BAHUEM CXEM.

OnpefieIsITh CTeNEeHb OKUCJIEHUS XUMUYECKOT0 3JIeMeHTa 110 GopMyJie ero
COeJJMHEHUS C UCMOJIb30BAaHUEM aJITOPUTMA.

OnpezenisiTh 3/1EMEHT (BELECTBO) — OKUCIUTEND U 3JIeMEHT (BELLECTBO) —
BOCCTAHOBUTEJIb.

OGBSICHATD CYLIHOCTb NTPOLECCOB OKUCJIEHUSI U BOCCTAHOBJIEHUS.

CoCTaBJISATh 3/IEKTPOHHBIN 6aJIaHC C yYETOM YHC/IA OTJAHHBIX U HPUHSTHIX
3JIEKTPOHOB.

CocTaBJIsITh ypaBHEHHE OKUCIUTEbHO-BOCCTAHOBUTEIbHOM peaKIK 0
aJITOPUTMY pa3bopa OKUCIUTENbHO-BOCCTAHOBUTENbHON PEAKIUH.

HWcnosib30BaTh NpY BBINOJIHEHUH yUe6OHBIX 33/JaHUH TEKCThI yyeGHUKa [TocIe

CTPYKTYpHPOBaHHs MaTepuaJia, CpaBoOYHble MaTepHaJibl (IepHOJUYECKYIO
CHCTeMY XUMHUYeCcKHX 371eMeHTOB /l. . MeHziesieeBa, TabIMLy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CoJIeH B BOJie, 3JIeKTPOXUMHUYECKUH PsiJ| HANPsHDKEHUH
MeTaJJIoB).

MpumepHble TemMbl,
pacKpbiBaloLme faHHbI pasgen
nporpammel,

M KOIMYECTBO 4acoB, 0OTBOAUMOE
Ha UX U3yyeHune

OCHOBHOE cofiep}KaHue

OCHOBHble BUAbI AeATENbHOCTU
obyuarowmxca

Paspes 1. BemecTBo ¥ XuMu4yeckue peaknuu (17 1)
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IloBTOpEHUE U YTyGIeHHne
3HaHMI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(54)

[leproanyeckuit 3akoH. [lepuosnyeckas cucTeMa XUMHUYeCKHX
asiemeHTOB /I. 1. MengeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH
B M3MeHEeHHH CBOVCTB XMMHYECKHUX 3JIeMEHTOB NepBbIX TPEX
NepUO/I0B, Ka/IUs, KaJbLUA U UX

coelMHEHUH B COOTBETCTBUHU C [10JI0XKEHUEM 3J1eMEHTOB B
NepruoANyecKod CUCTeMe U CTPOeHHEeM UX aTOMOB.
Knaccudukanys 1 HOMeHKJIaTypa HeOpraHUYeCcKUX BellleCTB
(MexayHa-poJiHasl U TpUBHUAJIbHAsA). XUMHUYeCKHe CBONCTBA
BelLl|eCTB, OTHOCAIMXCSA K Pa3/JIMYHBbIM KJlacCaM HeOpraHU4YeCKUxX
coeIMHEHUH, UX reHeTHYecKas CBSI3b HEOPraHU4YeCKUX BelleCTB.
CTpoeHue BelllecTBa: BU/bl XMMUYECKOH CBA3U U TUIIBI
KPUCTAINYeCKUX PeIIéTOK. *3aBUCHMOCTb CBOMCTB BELECTB OT UX
CcTpoeHus.*

JleMoHCTpanum

1. Moze/iM KpUCTa/IJINYeCKUX PeIléTOK HeOpraHu4eCKUXx BelllecTB.
2. KopoTkonepuogHas v AJMHHONIepHoAHasA GOpPMBbI
[leproanyeckol CUCTEMbI XUMHUYECKUX 31eMEHTOB

J. U. MeHngeneeBa

XapaKTepH30BaTb XMMHUYeCKHe 3JIeMeHThI TepBbIX TPEX epUOA0B, Kalusi U
KaJIbLUs 10 UX NoJ10XKeHuIo B [lepuoguyeckoit cucreme /l. U. MeHieneeBa ¢
OTIOpOH Ha aJITOPUTM.

KnaccuduunpoBaTh ¥ Ha3blBaTh HEOpraHUYeCKHe BellleCTBa U3y4e HHbIX
KJIACCOB C OMOPOU Ha CXeMY, TAGJIHUIy PACTBOPUMOCTH.

OnucelBaTh 06LIMe XMMUYeCKHe CBOMCTBA BellleCTB PAa3/IMYHBIX KJIaCCOB,
NOATBePXAaTh CBOMCTBA NPUMepaMU MOJIEKYJISIPHBIX YpaBHEHU N
XUMHUYECKHUX PEAKIUH C OOPO Ha CXEMY.

OnpezensaTh BUA XUMUYECKOH CBS3U U TUI KPUCTAJLJIMIECKOH peléTKU
BEIECTBA C ONIOPOM HA CXEMY.

[IporHo3upoBaTh CBOMCTBA BellleCTB B 3aBUCHMOCTH OT UX CTPOeHUs Noc/ie
NpeABapUTEJNbHOTO pasbopa.

BoIcTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJoB, TPaMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH.

HWcnosib30BaTh NpHU BHIIIOJIHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCC/Iel0BaTeIbCKOM 1esITeIbHOCTH HAyYHO-MIONYJIIPHYIO JJUTEepaTypy
XMMHMUYECKOT0 COJilep>KaHus, ClIpaBOYHbIe MaTepuaJbl, pecypcbl UHTepHeTa
MO0Ji PyKOBOJCTBOM IeJiarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XUMHUYECKHX peaKuuii
(44)

Knaccuduxanus XMMU4eCcKUX peaKMi 110 pa3/IMuYHbIM IPU3HAKaM
(o 4Mc/1y M coCcTaBy Y4acTBYIOLIMX B PeaKIMH BeleCTB, *11o
TenJoBoMy 3¢ deKTy, 10 U3MEHEHUIO CTeNeHeH OKUC/IeHUs
XHMHUYECKHX 3J1EMEHTOB, 110 06PAaTHMOCTH, 110 YYaCTHIO
KaTaju3artopa).*

*JK30- ¥ IHAO0TEPMUYECKHE PEAKIIH, TEPMOXHMUYECKHE
ypaBHeHHUs. [IOHSAATHE 0 CKOPOCTH XUMHUYeCKO# peakuuu. [loHsATHE O
rOMOT'€HHBIX ¥ FeTEPOreHHbIX peakuusx. [loHsTHe 06 06paTUMbIX
Y HeoOpaTHUMBIX XUMUYECKUX peaKuusx. [[oHsATHe 0 XUMHUYeCKOM
paBHOBecuU. PaKTOPEI, BJIUAIOIINE HA CKOPOCTb XUMHYECKOH
peaKkLUHU U N0JI0XKEeHHe XUMUYECKOro paBHOBecHs.*
OKHC/INTENbHO-BOCCTAHOBUTEIbHbBIE PeAaKIUH (31eKTPOHHBIN
6aJIaHC OKUCJIUTEbHO-BOCCTAHOBUTENbHOHN peaKL1H).

JleMoHCcTpanum

1. 3aBUCHMMOCTb CKOPOCTH XUMHUYECKOM peaKUM OT pa3IMYHbIX
daKTopoB.

2. BoszelicTBUe KaTa/M3aTOpPa HAa CKOPOCTh XUMUYECKOM peaKLUH.
3. [IpuMepbl HEOGPATHUMBIX M 06PATUMBIX PEAKIIUH.

4. CMeleHMe paBHOBECHUSI XUMHUY€ECKOH peaKI1u.

BbruucieHust
— KOJIMYEeCTBa BelLleCTBa, 06'béMa U MacChl peareHTOB WU
NPOAYKTOB [0 YPaBHEHUSIM XUMHUYECKUX pPeaKLUi

PackpbIBaTbh CMBIC/ U3y4aeMbIX HOHATHH U IPUMEHSITh 3TH NOHATHS IIPU
ONHCAaHUU CBOHCTB BelLl|eCTB U UX NpeBpalleHH .

KrnaccuouunpoBaTh XMMUYeCKUeE peaKLUU 10 pa3JIMYHbIM IPU3HAKaM.

YcTaHaBAMBATh 3aBUCUMOCTb CKOPOCTH XUMHUECKOU PeaKIuu OT pa3JInIHbIX
($aKTOPOB MO/ PYKOBOACTBOM YYHUTEJISI.

[IporHo3upoBaTh BO3MOXHOCTH NPOTEKAHUSI XUMUYECKHX NPEeBPallleHHH B
Pa3JIMYHBIX YCI0BUSIX MOCJIEe NPeABAPUTENLHON PabOThI.

OnpezensiTh OKUCJIUTENb U BOCCTAaHOBUTEJb B OBP.

CocTaB/ATh 3/7IEKTPOHHBIN 6ajlaHC peaKLUu.

[IpoU3BOAUTH BBIUUCIEHHUS 10 XHMUYECKUM YPABHEHHUSIM MO aJITOPUTMY.

BrIcTpanBaTh pa3BEpHYThIE MMCbMEHHbIE U YCTHbIE OTBETHI C ONOPO Ha
“HOpMaIHIo U3 Y4eOHUKA U CIPAaBOYHbIX MaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3y4YeHHbIN MOHATUHHBIN annapaT Kypca XUMHUU 0CjIe
MpeJBApUTEIBLHOTO0 CTPYKTYPUPOBAaHUsI MaTepUaia.

HWcrnosib30BaTh MPU BBINOJHEHUU Y4e6OHbBIX 33/JaHUH U B ITpolecce

HCCJIeI0BATENIbCKOM JIeITeIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHYECKOI'0 CO/IepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel THTEpHETA
H0CJIe KOHCYJIbTALMH C N1€JJaroroM.
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Tema 2. J/1eKTpoIuTHYEeCKas
Aucconyanus. XuMHYecKHe
peakuMu B pacTBOpax

(84)

Teopus 3/IeKTPOIUTHUYECKON JUCCOLMALLMU. JJIEKTPOJIUTHI U
He3JIEKTPOUThI. KaTHOHBI, aHHOHBI. *MeXaHU3M Juccolpalui
BellleCTB C pa3/IMYHbIMU BUJIaMU XMMUYEeCKOU cBA3U. CTeleHb
auccouuranuu.* CUIbHbBIE U CJ1abble 3JIEKTPOJIUTHL.

Peakunu HOHHOTO 0GMEHa, YCI0BUsS UX IPOTeKaHHUsl. loHHbIe
ypaBHEHHUS peaKUil.

XUMHUYeCKHe CBOMCTBA KUCJIOT, OCHOBAaHUH U COJIEH B CBETE
npeJicCTaBJeHUH 006 3IEKTPOJIMTHUECKOU Aucconnanuu. Cpesa
pactBopa. [loHsTHE 0 TUAPOIU3E COJIEH.

KavecTBeHHbIE peaKIIUM Ha KATHOHBI

Y aHUOHBI : XJIOPUJ-, GPOMHUJ, UO3U[-, CyIbdaT-, KapboHAT-,
cuMKaT-$pocdaT- aHUOHBI, THAPOKCU/I-UOHBI KaTHOHBI aMMOHHUS,
MarHus, KaJblHs, aJIOMUHUS, XKese3a 2+, 3+, [UHKa,
NPHUCYTCTBYIOLIME B BOJHBIX PACTBOPAX..

JleMOHCTpanumu

JJIeKTpUYecKasi IPOBOAMMOCTb PACTBOPOB BELIECTB; ABHKEHHE
HOHOB B 3JIEKTPHUYECKOM IOJIE.

OnbIThI, WIJIHOCTPUPYIOIHE MPU3HAKH MPOTEKAHHUS peaKIuit
HOHHOI'0 0OMeHa.

OmnbITHI [10 ONPeIeJIEHUIO CPe/bl B pacTBOpax coJiel (xJopuja
HATpHsl, KapOOHATA HATPUS], XJIOPUAA [IMHKA).

JlaGopaTopHble ¥ MPpaKTHYeCKUEe

pa6oThbl

JlaGopaTOPHBIH OIIBIT:

Ne8Peakunu HOHHOTO 06MeHa B paCTBOPax 3JIEKTPOJIHUTOB:
cyabdara meau(ll)

Y 1[€J109H, KapOoHaTa HATPUS U COJITHON KUCJIOThI, peaKLUs

HeUTpaJu3aluy MexAy TMAPOKCU/0M KaJlUsl U COITHON KUCJIOTOM.

Ne9. KauecTBeHHble peakLMn Ha NOHbI B pacTBOpE.
[IpakTHyeckas paboTa:

Ne 1. Pemienue akcrepuMeHTabHbBIX 3a/1a4 110 TEME.
BbruyuciieHus

— [0 YpaBHEHHUSAM XHUMHUYECKUX PeaKui

PackpbIBaTb CMbIC/I U3y4aeMbIX MIOHATHH, a TAKKe CMBIC/I TEOPUHU
3JIEKTPOJIMTUYECKOM AN CCOLIMALIMY C OIOPOH Ha CXeMBI.

O6bACHATH NPUYUHBI 3JIEKTPOIPOBOJ-

HOCTH BOJJHBIX PACTBOPOB C IIOMOILbIO TTe/jarora.

CocTaBJIsITh YpaBHEHUS JUCCOLMALMU KUCJIOT, L1eJI0YEH U COJIEH, TOJIHbIE
Y COKpalléHHble HOHHBIE YPAaBHEHHUsI XUMUUYECKHUX PEAKIIMH HOHHOTO
obMeHa.

[l1aHUPOBATb U OCYLIECTBJSATD HA IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTHI,
NPOBOAUTH HAGJIIOJIEHHUS, Zie/1aTh BBIBO/IbI 110 Pe3YJIbTaTaM 3KCIIepUMEHTA
MocJie npeABapUTeJbHON paboOThI.

CiieioBaTh paBUJaM 6€30MacHOM paboThl B 1a60PaTOPUHU TPU
HCI0JIb30BAaHMHU XUMUUYECKON NOCY bl U 060pYy/J0BaHUSA 110 KOHTPOJIEM
nejarora.

[Ipou3BOJUTE BBIYUCIEHHUS [10 XUMUYECKUM YPAaBHEHHUSIM.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPAaMOTHO
HCI0JIb30BaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH T0cjIe
npe/iBapUTENbHOTO0 CTPYKTYPUPOBAHUS MaTepHasa.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATEbCKOM JIeITeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHusl, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
1ocJIe KOHCY/IbTAIUHU C 11e/Jarorom.

Pa3gen 2. HemeTa/uibl 4 UX coeAuHeHU (24 4)
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Tema 3. O61masn
XapaKTepUCTHKa XUMHU4YeCKUX
3jieMeHTOB VIIA-rpynnsl.
FanoreHnsl

(44)

O61m1aa xapaKTepUCTHKA rajoreHoB. 0cO6eHHOCTH CTPOEHHS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe /JIs HUX CTeNleHH
okucenus. CTpoeHre U GU3NYECKHe CBOMCTBA IPOCTBIX

BelleCTB — rajoreHoB. XMMUYECKHE CBOMCTBA Ha MPUMepE XJIopa
(B3auMopecTBYE C MeTalJIaMH, HEMeTaJlJlaMH (BOAOPOJIOM U
Kucaopoom),*menoyamu’*). Xsmoposogopo. CosisiHast KUCJI0TA,
XUMHUYeCKHe CBOMCTBA, *nosiyueHue*, npumeHeHue. KayecTBeHHbIE
peakuuu Ha rajoreHu/i-uoHbL. */ledicTBUe XJIopa U XJIOpOBOJ0poia
Ha OpraHu3M yeJioBeKa.* BaxkHeH1LIMe XJIOPUABI U UX HAXOXK/IEHHUE B
HpUpOJE.

JleMoHCTpanumu
BupeomaTtepuasbl: rajoreHsl ¥ UX COeJUHEHHUS.
O6pa3sibl XJIOPUAOB.

JlaGopaTopHble U NPpaKTUYeCKHe PaGOThI
JlabopaTOpPHBIH OMBIT:

PacriosHaBaHMe XJI0pH/-HOHOB.

[IpakTHYeckas paboTa:

Ne 2. [TosryyeHUe COITHOM KHUCJIOTHI, U3y4eHUe e€ CBOUCTB.

BeruuciieHust
M0 ypaBHEHUSIM XUMHUYECKUX PeaKLIUH.

O6'BACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJ/IJIOB U UX
coeIMHEHUH B peJie/1ax MaJjIbIX HEPUO/I0B U IJIaBHBIX O IPYIIT
[Teprouyeckoi cUCcTEMbl XUMHUUYECKHUX 3JIEMEHTOB C YYETOM CTPOEHHS UX
aTOMOB C HCIOJIb30BAaHUEM CXEMBIL.

XapakTepu3oBaTb GU3NYECKHE U XUMUYECKHE CBOWCTBA NPOCThIX BELECTB
rajloreHoB (Ha IpUMepe XJIopa) U CJIOKHBIX BEIEeCTB (XJI0POBOAOPO/a,
XJIOpU/A HAaTpHsl), CIOCO6BI UX OJIYyYeHHs], IPUMEHEHHUE U 3HAYEHHE B
NpPUPO/Ie U )KU3HU YesI0BEKA [I0C/Ie CTPYKTYPUPOBAaHUS MaTepHasa.

Onpefie/isiTh raJIOTeHU/-HOHBI B PACTBOPE C UCI0JIb30BAHUEM TaBJIUIbI
"XapakTepHble peaKL[M1 Ha aHUOHBI".

[11aHUPOBATh U OCYLIECTBJIATh Ha IPAKTUKE XUMUYECKHUE 3KCIIEPUMEHTHI,
MIPOBOAUTH HAGJII0I€HHUS, [IeIaTh BbIBOJbI 110 pe3y/IbTaTaM 3KCIIEPUMEHTa
MocJie MpeiBapUTEbHOU PabOTHI.

Tema 4. O6mas
XapaKTepUCTHKAa XUMHYECKUX
ajieMeHTOB VIA-rpynnel. Cepa
U eé coeguHeHuUA (5 4)

O6u1as xapakTepucTuKa 3jeMeHToB VIA-rpynnsl. Oco6eHHOCTH
CTPOEHHUA aTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIe /i HUX CTeIeHU
okucyeHus. CTpoeHne U pusnyeckre CBONCTBA MPOCTHIX

BellleCTB — KHUCJI0POJa U Cephl.

AnnotrponHsle MoAuUKALMH KUCJI0POJA U cepbl. XUMUUYECKHe
CBOMCTBA cepbl. B3auMoeiicTBUE C HeMeTalJlaMU - BOAOPOAOM U
KHUcCJiopoaom, MeTa/lJlaMy, KOHIEHTPUPOBAHHBIMU a30THOM U
cepHOU kucaoTamMu. CepoBoiopo, CTpoeHHe, U3UIeCcKHe

OG6'BSCHATH 001IKie 3aKOHOMEPHOCTU B U3MEeHEHHU U CBOUCTB 3/1eMeHTOB VIA-
CPYIIbI U UX COEJUHEHUH
C y4ETOM CTPOEHHS UX aTOMOB C ONOPO Ha cxeMy "M3MeHeHUe paJuycoB B
noArpynmax"”.

XapakTepu30BaTh pU3UYECKHE
1 XUMHUYECKHe CBOMCTBA NPOCTOr0 BelleCTBa CEPhI U €€ COeJUHEHU
(cepoBOmOPO/A, OKCH/IOB CEPBI, CEPHOU KHUCIOTHI, Cy/Ib}ATOB), CIOCOOBI UX
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Y XUMHUYeCKHe CBOHMCTBa (KI/ICJIOTHbIe 44 BOCCTaHOBHTeJ’IbeIe]. MoJiy4eHHd, IpUMEeHeHe U 3Ha4eHHe B IPpUpoJe U )KU3HHU YeJIOBEKa C

OKcHAbI cepbl KaK NpeJcTaBUTEN KUCJIOTHBIX OKCH0B. CepHas OMOPOH Ha CXeMY U ILJIaH.

KHCJI0Ta, PU3UYecKHe U XUMUYeCcKHe CBOMcTBa (061ue KakK OnpefiessTh HaIM4YHUe CybdaT-UOHOB B PacTBOPeE.

NpeACTaBUTEJIS KJacca KUCJAOT U *cneuudpuyeckue™), npumereHue. | OOBACHATH CYLIHOCTb 9KOJOTMYECKUX TPOGJIEM, CBSI3aHHBIX C TepepaboTKON
CepHHUCTast KUCJIOTA. COeJMHEHUH cepbl IT0CJIe CTPYKTYPUPOBAaHUs MaTepyaJa.

*XUMHYeCcKUe peaKLyy, Jiexallye B OCHOBE IPOMBIILJIEHHOTI'O [11aHUPOBATh U OCYLLIECTBJIATh HA IPAKTHUKE XUMUYECKHUE 3KCIIEPUMEHTHI,
crnoco6a NoJiy4yeHust CEpHOM KMCIOThIL. AlnapaThl U IPOTEKAILUe B NPOBOJUTH HAGJIIO/IEHHS, [Ie1aTh BBIBO/bI 110 Pe3y/IbTaTaM 3KCIIEepUMEHTA.
HUX NpoLecchl (Ha mpuMepe NPOU3BOACTBA CEPHOU KUCIOTHI).* CiieoBaTh MpaBUJiaM 6€30MacHOUN paboThl B 1a60PaTOPUHU TPU

CoJ1¥ CepHOU KUCJIOTbI, KAYeCTBEHHAs peaKLUsl Ha CyJIbdaT-HOH. HCI0JIb30BAHUH XMMUYECKOH NOCY/Ibl ¥ 060PYL0BaHHUs 10/ PYKOBO/ICTBOM
Haxox/ieHHe cepbl U eé coeuHEHUH B npupo/e. *Xumuieckoe nezjarora.

3arpsi3HeHHe OKpYXKatolleil cpeibl COeIMHEHUSMU Cephl [Ipou3BOAUTH BBIYUCIEHHS 10 XUMUYECKUM YPAaBHEHUSIM 10 2JITOPUTMY.
(Kk1CJIOTHBIE JOXK/H, 3arpsI3HEHHE BO3/yXa U BOJOEMOB), CIIOCOGEI HWcnosib30BaTh NpHU BHIOJHEHHH yUe6OHbIX 3aJaHUHM TEKCThI yYeOHHUKa,

ero npeAoTBpalleHNus.* cnpaBoyHble MaTepuabl ([leproanyeckyro cHCTeMY XUMUYECKHUX

asemeHTOB /. U. MenzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCJIOT,
OCHOBAaHUH U coJiel B BOJie, 3JIEKTPOXUMUYECKUH psAL HanpsXKeHUH
MeTaJlJIoB).

Hcnonp30BaTh NpU BBINOJHEHUH YYeOHbIX 33laHUH U B IIpoliecce

JleMOHCTpanumu
Kosnekuuu (BuseomMaTeprasbl): cepa U eé coeIHHEHHUS.
OGyryinBaHMe caxapa MoJ elCTBUEM KOHIeHTPUPOBAHHON CepHOU

KHCJIOTBI. o

HCC/IeJ0BATEJIbCKOM JIesITe/IbHOCTH HAYYHO-NIONYJISIPHYIO JINTEPATYPY
JlaGopaTopHble U NPpaKTUYeCKHe PaGOThI XMMHYECKOI'0 CO/IepXKaHus, CpaBOYHbIE MaTepHaslbl, pecypchbl iHTepHeTa
JlabopaToOpHbIE ONbBITHI: 1ocJie KOHCYJIbTAlMY C [IelaroroM

O6HapyxeHue cy1bdaT-nOHOB.

B3aumogeiicTBue pa36aBieHHON CEPHOM KUCIOTHI C [IMHKOM.
BreruuciieHus

T0 YpaBHEHUSIM XUMHUYECKUX PEaKIIH
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Tema 5. O61mas
XapaKTepUCTHUKa XUMHYeCKHUX
3JieMeHTOB VA-rpynnsbl. A30T,
docdop u ux coejriHEeHUA
(74)

O61maa xapaKTeprUCTHKA 3/1eMeHTOB VA-rpynnbl. OCOGeHHOCTH
CTPOEHHUA aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIe JI/I1 HUX CTeNEeHU
OKHCJIEHUS.

A30T, pacnpocTpaHeHue B IpUpo/ie, UsnvecKre U XUMUYECKHE
cBoiicTBa. KpyroBopoT a3oTa B npupoze.

AMMuak, ero pusryecKre U XUMHU4YECKHe CBOUCTBA, NOJyYeHUEe U
npuMeHeHue. COIM aMMOHHUs, UX QU3HUECKHE U XUMUYECKHE
CBOMCTBA, NpuMeHeHHe. KayecTBeHHas peakuysi HA MOHbI aMMOHHUSI.
A30THas KUC/I0Ta, eé pU3nYecKre U XUMHUYeCcKre CBONCTBA (061iue
KakK [pe/ICTaBUTeJIS KJlacca KUCJIOT U *cnenuduyeckue®).
*A3oTuUCTas KucaoTa. MUcrnosb3oBaHUe HUTPATOB U COJIEN aMMOHUS
B KaueCTBe MUHepaJbHbBIX yJ06peHnH.*

XuMHUecKoe 3arpsi3HeHHe OKpYy>KaoLel cpefibl CoeJUHEHUSIMU
a3oTa (KHUCJI0THBIE JOX/AH, 3arpsi3HeHNe BO3/yXa, TOYBLI U
BOJI0EMOB).

docdop, *amnorponHsle Mogudukanuu pochopa*, pusnyeckue u
XUMHYEeCKHe CBOHUCTBaA.

Oxkcup dpocdopa(V) 1 pocoopnas kuciora, dusnyeckue U
XUMHYecKHe CBOUCTBA, *rmosyyenue.* *KauecTBeHHas peakius Ha
docdaT-noHbL*

*Wcnosb3oBanue ¢pocdhaToB B KaueCTBE MUHEPATbHBIX Y100peHUi.*
3arpsi3HeHUe NPUPOAHBIX BOJ0EMOB pochaTaMu.

JleMOHCTpanumn
Konnekuuu: pocdop u ux coeuHeHUsl.
B3auMogeiicTBHE KOHLEHTPUPOBAHHOMN a30THON KHCJIOTHI C MeJIbIO0.

JlaGopaTopHble U NPpaKTHYeCKHE PaGoThI

JlaGopaTopHbI€ OTMbBITHI:

1. B3auMogelicTBHe cosieil aMMOHUS C IENTOYBIO.

2. O3HaKOMJIeHHe ¢ 06pa3iaMu a30THBIX U GOoCPOpHBIX yA0OpEeHH .
[IpakTHyeckas paboTa:

Ne 10. [TosrygyeHre aMMHUaKa, U3y4YeHHe ero CBOMCTB.

BbruyucieHus
110 ypaBHEHHUSIM XUMHUY€ECKUX peaKLi

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMeHTOB VA-
IPYINIbI U UX COEJMHEHUH C yYETOM CTPOEHUS UX aTOMOB.

XapakTepusoBaTb $U3NYECKHE U XUMUYEeCKHe CBOWCTBA NPOCTHIX BELEeCTB
azoTa 4 pocdopa 1 ux coeJUHEHUM (aMMHUaKa, CoJIel aMMOHHUSsI, A30THOHN
KHCJIOTBI, HUTPATOB, okcuza dpocdopa(V) u dochopHO# KUCAOTHI,
docdaToB), cnoco6b! UX MOTYIEHUS], IPUMEHEHHUE U 3HAaYE€HUE B IPUPOJe
Y XKHU3HHU Y€eJIOBEKA C UCIO0JIb30BAHUEM CXEMBI.

OnpefiensiTb MOHBI aMMOHHUs U GochaT-UOHBI B PACTBOPE C UCII0/Ib30BAHUEM
Tab/MLbl "XapaKTepHble PEaKMU Ha KATUOHBI U aHUOHBI'".

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBSI3aHHBIX C HAX0XKEHUEM
coeZlMHeHU a30Ta U pocdopa B OKpykarwllei cpefe.

[l1aHMpPOBATE U OCYLIECTBJIATH Ha IPAaKTHKe XMMUYeCKHUe IKCIIepUMEHTHI,
MPOBOAUTH HAbGJII0/IeHHs], ieJIaTh BIBOAI 110 pe3y/ibTaTaM 3KCIIepHU-MeHTa.

CnenoBaThb NpaBUiaM 6e30MacHOM paboThI B JTaGOpaTOPUU NpHU
HCI0JIb30BAaHUHU XUMUUYECKON NOCY bl U 060py/J0BAHUS.

[Ipou3BOJUTE BBIUUCAEHHUS [10 XUMUYECKUM YPAaBHEHHUSIM.

HWcnosib30BaTh NpHY BHINIOJHEHUH yUe6OHbIX 3a/JaHUH TEKCThI yYeOHHUKa,
CNpaBOYHbIE MaTepHaJibl (IepUOJUYECKYIO CUCTEMY XMMUYECKUX
aneMeHToB /l. U. MeHzesieeBa, TabIMLy paCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJiel B BOJie, 3J1eKTPOXUMHUYECKUH psAJl HanpsKeHUu
MeTaJlJIoB).

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce

UCCJIe/I0BATENbCKOH [1eTeIbHOCTH HAyYHO-TIONYISAPHYIO JIUTEPATYPY
XMMUYECKOI0 CO/IepXKaHusl, CIPaBOYHbIe MaTepHaslbl, pecypchl HTEepHeTa
H0CJIe KOHCYJIbTALUHU C [TeJJaroroM

Tema 6. 061125 XapaKTepuc-
THKa XUMUYEeCKHX 3JIEeMEHTOB
IVA-rpynnsl.

Yriiepoa ¥ KpeMHHH M UX

Yrnepop, asuioTpomnHble MoAubUKaALMK rpaduT, aaMas.
B3aumogeiicTBue ¢ MeTa//IaMH, HeMeTaJ/llIaMH,
KOHIIEHTPUPOBAHHBIMU a30THOM U CEPHOM KUCJIOTAMH,
pacrnpocTpaHeHHe B IpUpo/ie, GU3UUECKHE U XUMHYECKHE

O6BSCHATH 001IMie 3aKOHOMEPHOCTU B U3MeHEHHUH CBOUCTB 3JieMeHTOB IVA-
rpynnbl ¥ UX COeJJUHEHUN C y4ETOM CTPOEHUS UX aATOMOB.

XapakTepu3oBaTh GpU3UYECKHE U XUMHUYECKHE CBOMCTBA IPOCThIX BELLECTB
yrJepoja U KpeMHHUS U UX coeJUHeHUH (OKCHU/IOB YTJjiepo/a, YroJbHOU
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CcoeAUHeHUs: cBoicTBa. Afcopbuusa. KpyroBopor yrieposa B Ipupo/e. KHMCJIOTBI, KApOOHATOB, OKCH/IA KPEMHUSA, KpEMHHEBOW KHUC/IOTHI,

(84) Oxcuabl yrieposa, ux usnyecKkre U XMMHUYeCKHe CBOMCTBA, UX CUJIMKATOB), CNIOCOOBI UX NOJIyYeHUs], IPUMeHeHHe U 3HaueHHe B IPUpo/ie
JleiCTBUe Ha XKMBble OPraHU3MBI, OJlyYeHHe U IPUMeHeHNe. Y J)KM3HU YeJIOBeKa.
*JKoJIoruyecKue npobJieMbl, CBSI3aHHBIE C OKCUAO0M yriepoga(1V); OnpenensiTb KapbOHAT- U CUJIMKAT-
runoTesa rj06aJbHOTO OTEeIJIEHUs] KJAMMaTa; TapHUKOBbIH HOHBI B pacTBODe.
adpdekrt.* OOG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX TPOG6JIEM, CBSI3aHHBIX C HAXO0X/eHHEM
YroJibHas KUCJI0Ta U €€ coJid, UX QU3nYecKue U XUMUYecKue YTJIEKHCIJIOrO0 Ta3a B OKpy»Katoliell cpesie.
CBOMCTBA, NoJyyeHNe U IpuMeHeHUe. KauecTBeHHasl peakiys Ha WnrocTpupoBaTh B3aUMOCBSA3b HeOPraHMYeCKUX COeIMHEHUH yriepoja U
Kap6oHaT-UOHBL OpraHUYecKHX BellecTB M0/, PyKOBOACTBOM yUUTe .
*[lepBoHava/IbHble TOHATHUS 06 OPraHUYeCKHUX BelllecTBaX Kak o [l1aHMpOBaThb M OCYLIECTB/IATh HAa IPAaKTHKE XMMUYeCKHe SKCIIepUMEeHTHI,
coeIMHEHUSIX YTJIepo/ia: 0COGEHHOCTH COCTaBa U CTPOEHHs. MPOBOAUTH HAabJ/II0A€HHUS, [ieIaThb BbIBOJbI 110 pe3yIbTaTaM 3KCIlepUMeHTa
[ToHsiTHE 0 GMOJIOTMYECKU BOXKHBIX BeIlleCTBaX: XKHUPaAX, OesIKax, rocJjie NpeiBapyUTeJbHON paboThIL.
yrieBojax. MaTepuajbHOe eJMHCTBO OPraHUYeCKUX U CnenoBaThb NpaBUaM 6e30MacHOM paboThI B JTaGOpaTOPUU NpHU
HeOpraHU4YeCcKUX coeJUHeHUM.* HCI0JIb30BAaHUHU XUMUYECKOH NOCYy /bl U 060pyL0BaHUS.
*KpeMHUH, ero ¢usrnyeckre U XMMUYeCKHe CBOHCTBA (Ha puMepe HWcnosib30BaTh NpHU BHINIOJHEHUH yUe6OHbIX 3aJaHUH TEKCThI yYeOHHUKa,
B3aMMOJIeHCTBUS C MeTa/l/IaMU U HeMeTa/lIaMH), ToJIy4eHue U cnpaBoyHble MaTepuabl ([leproanyeckyo cHCTeMY XUMUYECKHUX
NpUMeHEeHHE B 3JIeKTpOHUKe.* anemeHTOB /[|. U. MeH/jesieeBa, TaGIMIY PACTBOPUMOCTH KUCJIOT,
*CoeiMHEHMS KpeMHHUs B npupoje. O61uie npescTaBieHus 06 OCHOBaHUH U coJiel B BOJie, 31eKTPOXUMUYECKUH psAJ| HaNpsKeHUH
okcuzie KpeMHUs(IV) 1 KpeMHUeBOH kucyoTe. CUIMKATBI, UX METAJIJIOB) MOCJIe KOHCY/IbTAlMH C earoroM.
UCI0/Ib30BaHUeE B ObITY, MEIMLIMHE, IPOMBIIIJIEHHOCTH. Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
BakHel1IMe cTpouTe/IbHble MaTepHasbl: KepaMHUKa, CTEKJIO, HCCJIe/I0BaTeIbCKOM e TeJIbHOCTH HayYHO-MONYJISPHYIO JTUTepaTypy
1leMeHT, 6eTOH, >kesie306eToH. [Ipo6ieMbl 6e301IacHOro XMMHUYECKOT0 COJlep>KaHus, ClIpaBOYHbIe MaTepuaJbl, pecypcbl UHTepHeTa
UCTIO0JIb30BAaHUSA CTPOUTENbHBIX MaTepHasoB B NOBCeJHEBHOMN nocJie KOHCY/IbTallMH C e aroroM.
YKU3HU.*
JleMOHCTpanuu
Mogeu KpucTa/IM4eCcKUX peléToK alMasa, FpaduTa, MOJeKyJIbl
dysnepena.
Ancop6uus pacTBOPEHHBIX BELeCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.
BujeomaTepuasbl: CHUJIMKaTHAs IPOMBIILJIEHHOCTb.
Mogesiu MoJieKy/1 OpraHUYeCKUX BelecTB.
JlaGopaTopHble U IpaKTUYEeCKHE PaGoThl
JlaGopaTOPHBIH OIIBIT:
KauecTBeHHas peakijusi Ha Kap6OHAT-HOH.
[IpakTH4eckre paboTHI:
Ne 11. [TosiyyeHHe YTI€KUCIOT0 ra3a v UsyyeHue ero CBOUCTB.
KauecTBeHHas peakiusi Ha Kap6OHAT-HOH.
Ne 12. PemeHue skcnepMMeHTa/lbHBIX 3a/a4 110 TeMe «HemMeTasnbl».
Borunciienus
10 YpaBHEHUSAM XMMUYeCKUX PeaKLUH, eciv OJUH U3 peareHTOB
JlaH B BH/le BOAHOI'0 PacTBOPa C U3BECTHON MacCOBOH Ao0JIeH.

Pa3gen 3. MeTa/ibl M MX coeguHeHud (20 4)
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Tema 7. O6111e CBOMCTBA
MeTaJIJIOB
(44)

O61maa xapaKTepUCTHKA XUMUYECKUX 3JIEMEHTOB — MeTaJ/lJIOB Ha
OCHOBAHUU HX N0JI0KeHHUs B [lepuoiuyeckod cucTeMe XMMUYECKUX
aneMeHToB /l. U. MeHziesieeBa M cTpoeHuUs aToMoB. CTpoeHHe
MeTaJIJIoB. MeTasl/iMuecKasi CBSI3b U MeTa/uInyecKasi
KpHUCTa/UIMYeCcKasi pelIéTKa. JJIEKTPOXUMHUYECKUN PsijL
HanpspKeHUH MeTa/1oB. PU3nvecKue U XUMUYECKUE CBOMCTBA
MeTaJls10B. *0611 e COCOOBI TOIYYeHUsI MeTaJLI0B. [IoHsATHE O
KOPPO3HH METAJIJIOB U OCHOBHBIE CIIOCOGHI 3AIUTHI OT KOPPO3HH.
CrnuiaBel (CcTasib, YyTYH, AOPAJTIOMUHNAN, 6pOH3a), UX IPUMEHEHUE B
OBITY U IPOMbILIJIEHHOCTH.*

JleMoHCTpanumu

Os3HakoMJieHHe ¢ 06pasLaMi MeTaJIJIOB U CIIJIaBOB, UX
¢$U3NYEeCKUMHU CBOMCTBAMM.

Mogeu KpucTa/J/IM4ecKUX peléTOK MeTaJJIOB.
BupeomaTtepuasbl: KOppo3Us MeTaJLIOB.

JlaGopaTopHble U NpaKTUYEeCKHUe PaGoThI

Jla6opaTopHble ONBITHI:

O3HakoMJIeHHe C 06pa3LaMy CMJIaBOB METaJLJIOB.

3aBHCUMOCTb CKOPOCTH peaKLMK MeTajlyla C KUCIOTOH OT MPUPO/BI
MeTaJLIa.

BeruuciieHust
— 110 ypaBHEHUSIM XMMHUUECKUX PeaKl Ui, eC/IM OJMH U3 peareHToB
COZIEP>KUT IpUMeCH

PackpbIBaTb CMbIC/I U3y4aeMbIX IIOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAHUU CBOMCTB BelleCTB U UX IIpeBpalleHHuH.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3/IEMEHTOB-
METAJIJIOB U UX COEJUHEHUH C Y46TOM CTPOEHHUS UX AaTOMOB.

XapaKTepu30BaTb CTPOEHKE METAJIJIOB, 001He GU3UUECKHUE U XUMUYECKHE
CBOMCTBA METAJLJIOB.

XapaKTepHu30BaTh OGLIUE CIIOCOGHI MOJYYeHHSI METAJIJIOB IOC/Ie
CTPYKTYypUPOBAHUS MaTepUaa.

CiieoBaTh paBUJIaM 6€30MacHOUN paboThl B 1a60PaTOPUHU TPU
HCII0JIb30BaHUU XUMUYECKOU MOCYZ bl U 060PyI0BaHUS.

[Ipou3BOJUTb BBIYUCIEHHS 10 XMMUYECKUM YPABHEHUSIM.

HWcnosib30BaTh NpHU BHIOJHEHHH yUe6OHbIX 3aJaHUHM TEKCThI yYeOHHUKa,
cnpaBoyHble MaTepuabl ([leproanyeckyro cHCTeMY XUMUYECKHUX
asemeHTOB /. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCIIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXUMUYECKUH s HanpsHKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpHY BHIIIOJIHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCCJIelOBATEIbCKOM JIeATeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
1oCJIe Ipe/iBapUTeNbHOM KOHCY/IbTALUH C I1e/JaroroM
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Tema 8. BaxkHel1Iue
MeTaJLJIbl U X COeAMHEeHU S
(164)

lllesiounble MeTasbl [losoxxenue B [leproguyeckoil cuctemMe
XUMHYeCcKux 371eMeHToB /I. Y. MeHziesieeBa, cTpoeHHe aTOMOB.
HaxoxzeHue B npupoze.

dusnyeckre U XMMUYECKHUE CBOUCTBA (Ha MpUMepe HAaTpUs U
KaJvsi). OKcuibl ¥ TUAPOKCU/BI HATPUSA U Kanusl. [[puMeHeHue
L[eJIOYHBIX METAJIJIOB U UX COeIMHEHUH.

lllesiouHO3EMENBbHBIE METAJ/Ibl MAlHUHM U KaJbLIUH, CTpOEHUE
aToMoB. [losioxkeHue B [lepuoaudeckon cUCTeMe XUMUYECKUX
asieMeHTOB /I. U. MeHzeneeBa. HaxoxzaeHue B npupoze.
dusuyeckre 1 XUMHYECKHE CBOMCTBA. BaxkHelllne coefUHEHUS
KaJbuus (OKCUA, ruIpoKcu, cosn). *JKEcTKoCTb BOIbI M CIOCOOBI
eé ycTpaHeHUs.*

Amomununil. [TonoxeHnue B [leproanyeckoi cucTeMe XUMHUYECKUX
asieMeHTOB /I. U. MeHzenieeBa, cTpoeHre aToMa. HaxoxieHue B
npupoje. Pusnyeckue U XUMHU4YeCKHe CBOMCTBA. AMbOTepHbIe
CBOMCTBA OKCH/JA U TUAPOKCH/IA.

2Keneso: coctas, cBoCTBa U nostydeHue. [losioxkeHne B
[lepyoanyeckoit cucTeMe XMMHUYECKUX 3J1eMEHTOB

. U. MeHpenieeBa, cTpoeHue aToMa. Haxox/eHue B npupoje.
dusudeckue U XUMU4eckue cBorcTBa. OKCUbI, TUAPOKCU/BI U COTU
xese3a(ll)

u xene3a(lll).

JleMOHCTpanumn

BsauMozelcTBre HAaTpHUs C BOAOM.

OkpalluBaHUe JIaMEHW MOHAMU HaTpHUs U KaJlusl.
OkpaliuBaHUe JJaMeHW MOHAMU KaJIbLUSL.
BzauMopeiicTBue OKCHA KaabIUs C BOJOH.
BusieoMaTepuasbl: TOpEHUE XKeJie3a B KUCI0POo/ie U XJI0pe.

JlaGopaTopHbI€e U IPaKTUYeCKHe paGoThl
JlaGopaTopHbI€ OMbBITHI:

O3HakoMJIeHHe ¢ 06pa3laMH aJIlOMUHUS U €ro CIJIaBOB.
AMdoTepHble CBOHCTBA THAPOKCH/IA AJTIOMUHUS.
KauecTBeHHble peaKl|MU Ha UOHBI XKeJie3a.
[IpakTHYeckue paboThl:

Ne 13. PelneHue akcnepuMeHTabHbBIX 33/a4 10 TeMe «MeTaslibi».

BbruucieHust
110 ypaBHEHUSIM XUMHUUYECKUX peaKLU.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3/IEMEHTOB-
METAJIIOB B IPYINNax U UX COeAMHEHUH C y46TOM CTPOEHHUS UX aTOMOB.

XapaKTepu3oBaTb GU3NIECKHE U XUMUYECKHe CBOWCTBA MPOCTBIX BELECTB
MeTaJlJIOB U UX COeJUHEeHUH (OKCHU/I0B, TUIPOKCH/IOB, COJIEH) C OTIOPOii Ha
CXeMy, CIoCco0bl UX OJIyY€eHUs, TPUMEHEHEe U 3HaYeHUE B IPUPOJIE U U3HU
YeJsioBeKa.

Pacnio3HaBaTh € MOMOLIbI0 KaYeCTBEHHbBIX PeaKIMi HOHbI METAJIJIOB (MarHus,
KaJIbLIMS, aJIIOMUHUS, [IUHK3, XKeJie3a (2+), xkese3a (3+), meau (2+) ¢
HCI0JIb30BaHMEM TaGJIHIbl "XapaKTepHble peaKLMU Ha KATUOHbI".

[11aHUPOBATh U OCYLIECTBIIATh HA IPAKTUKE XUMUYECKHUE 3KCIIEPUMEHTHI,
NPOBOJUTH HAGJIIO/IEHHS, [Ie1aTh BBIBO/bI 110 Pe3y/IbTaTaM 3KCIIepUMEHTA.

CnesoBaTh NpaBuiaM 6e30nacHOl paboThl B 1aG0paTOPUHU NPHU
HCIO0/Ib30BaHUH XMMHUYECKOH NOCyAbl U 060PYA0BaHHUS.

[Ipou3BOAUTE BBIYUCIEHHUS 110 XUMUYECKUM YPAaBHEHHUSIM.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPAaMOTHO
HCI0JIb30BaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH.

Hcnosb30BaTh NPHU BBINOJHEHUH Y4e6OHBIX 3a/JaHUH U B ITpoLiecce
HCCJIelOBATEbCKOH J1eITeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
1oCJIe Ipe/iBapUTeNbHON KOHCY/IbTALUHU C T1e/JaroroM

Paszpes 4. XuMusAa 41 oKpy:xamwmasa cpeja (3 4)

Tema 9. BemectBa n
MaTepHaJibl B X)KU3HU
YeJioBeKa

*HoBble MaTepHaJibl U TEXHOJIOTHUH. BeI.LIECTBa ¥ MaTepuaJibl B
HOBCBAHGBHOﬁ >KM3HU 4YesioBeKa. XMMHUS U 310pOBLE. Be3zonacHoe
HCI10JIb30BaHHE BEeCTB U XUMHWYECKUX peaKuHﬁ B 6bITy.

XapaKTepu30BaTb POJIb XMMHH B PA3JIMYHbIX chepax AesiTeJbHOCTH JIIOAeH,
OCHOBHBbIE BellleCTBa U MaTepHasbl, IPUMEHSIEMBbIE B )KU3HU COBPEMEHHOI'O
YyeJsIoBeKa.
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(34)

[IpuposHbIe HCTOYHUKH YTJI€BOAOPO/OB (YTro/ib, MPUPOAHBIN ras,
HedTb), IPOAYKTHI UX NEPEPABOTKH, UX POJIb B OBITY U
MPOMBILJIEHHOCTH.

OCHOBBI 3K0JIOTUYECKOW 'PAMOTHOCTH. XMMHYECKOE 3arpsi3HeHHe
OKpyKalllel cpesbl (pefiesibHO JOMyCTUMAasi KOHLEHTpaLus
BewectB — [1J1K).

Posib XUMUM B pellIeHUH IKOJIOTHYECKUX TPo6aeM.*

O6BACHATD yCJI0BUSA 6€30aCHOTO UCI0/Ib30BAHUSA BElleCTB U XUMUYECKUX
peakIui B GBITY.

AHanM3MpOBaTh U KPUTUYECKH OLleHUBATh MHPOPMALMIO O BIUSHUHU
NPOMBILIIEHHOCTH, CEJIbCKOT0 X035IMCTBa, TPAHCIIOPTA U Jip. HA COCTOSIHUE
OKpY>Kalollel cpe/ibl.

YMeTb 0Ka3bIBaTh MIEPBYIO NOMOLIb IPU XUMUYECKHX 03KOTaX U OTPaBJIEHUSIX.

[IpyuHUMATE y4acTHe B 06CYyKAEHUU MPO6IEM XUMUYECKON U 9KOJIOTUIECKON
HalpaBJIEHHOCTH, BbICKAa3bIBaTh COGCTBEHHYIO MO3ULHIO 10 NPo6JIeMe U
npejJiaraTb BO3MOXKHBIE IIyTH €€ pellleHus] C 0NI0poX Ha HHPOPMALMIO U3
y4yeOHMKa U CIpaBOYHble MaTepHaIbl, pecypchl HTEpHeTa.
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