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[TOACHUTEJIBHAA 3AIIMCKA

AnanTupoBaHHas paboyasi IporpaMma 1o XUMHUM J1Jisi 00y4aroIuxcs ¢ 3aJAep>KKOiM
ncuxuueckoro pasButus (nanee — 3IIP) Ha ypoBHE OCHOBHOro 0OO0IIEro 0Opa3zoBaHUA
MOJrOTOBIIEHA Ha oOcHoBe denepasbHOrO TrOCYJapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHaapTa OCHOBHOro obOmiero oOpaszoBanus (IIpukas Mwunnpocsemenus Poccun ot
31.05.2021 . Ne 287) (manee — DPI'OC OOO), PenepanbHON aganTHPOBAHHON
o0Opa3oBaTeIbHON MPOTpaMMbl OCHOBHOTO O0IIEro 00pa3oBaHus AJis 0Oy4aroUIUXCs C
OrpaHUYEHHBIMA BO3MOXKHOCTAMHU 310poBbs (IIpuka3 Munnpocsenienust Poccun ot 24
HOs1Opst 2022 1. Ne 1025), denepanbHoii pabodeil MporpamMmbl OCHOBHOTO OOIIETO
oOpazoBanus 10 ydeOHOMYy mpenMmery «Xumusi», DenepaabHOM MOPOrpaMMbl
BOCIIUTAHUS, C YYETOM paCIpelesIeHHbIX IO KilaccaMm MpOBEpsSeMbIX TpeOOBaHUU K
pesynbratam ocBoeHHsI DenepaibHON aAanTUPOBaHHON 00pa30BaTENbHON MPOTrPAMMBI
OCHOBHOTO 0O0mIero oOpa3oBaHMs i1 OOYYaroIIMXCS C 3aJEpPKKOH IMCUXMYECKOro
Pa3BUTHUS U AJIEMEHTOB COJEPKaHUs, IPEICTABICHHBIX B YHUBEpPCAIbHOM Kou(uKarope
no xumuu, KoHmenmuu mnpenonaBaHusi ydeOHOTO mpeamera «XUMUS» B
00pa3zoBaTeNbHBIX OpraHu3amnusax PO, peanusyommux oCHOBHbIE 00111e00pa30BaTe/IbHbIC
MIPOrpamMMBl.

[Iporpamma o xumuM pazpaboTaHa ¢ LEJIbI0 OKa3aHUS METOAMYECKOM MOMOIIU
YUHTEII0 B CO3/IaHUH paboveil mporpaMMbl IO y4eOHOMY MPEAMETY.

Y4eOubli  mpeamer  «XHMHS» ~ BXOOUT B NPEAMETHYIO  00JacTh
«EcTtecTBeHHOHAay4YHBIE MpEeaMETh». B cucTeMe ecTeCTBEHHOHAy4YHOIro 00pa30BaHUs
XUMUS KaK Y4eOHBIN MpeIMeT 3aHUMAaeT BaXKHOE MECTO B IMO3HAHUH 3aKOHOB TIPUPOJIBI,
dbopMHpOBaHNY HAy4YHOW KAPTUHBI MHpPA, CO3JAaHUM OCHOBHI XMMHMUYECKHX 3HAHHM,
HEOOXOIUMBIX JIJIsl TIOBCEHEBHOW XM3HHU, HABBIKOB 3/I0POBOTO M 0€30MacHOro Jis
YelloBeKa M OKpYy)Kawlled ero cpeisl oOpa3a KHU3HU, a TakkKe B BOCIHUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh U3y4EeHHs XMMHMM CBSI3aHA C OBJIQJEHUEM XUMHYECKUM SI3BIKOM,
coOnrofieHueM TMpaBwil  0Oe30macHOM  pabOThl TpU  BHIIOJHEHHUM XUMHUYECKOIO
AKCIIEPUMEHTAa, OCO3HAHUEM MHOTOYMCIICHHBIX CBSI3€M XMMHUH C JPYTUMU MpeaMeTaMu
HIKOJIBHOTO Kypca.

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

B conepkaHnn JaHHOrO Kypca MPEeACTaBICHbI OCHOBOIIOIATAOINE XUMUYECKNE
TEOPETUYECKHE 3HAHMS, BKJIKOYAIOIIME M3YyYEHHE COCTaBa M CTPOEHHS BEILIECTB,
3aBUCUMOCTH HMX CBOMCTB OT CTPOEHHUSA, IPOTHO3MPOBAHHWE CBOWCTB BEILIECTB,
HCCJIEJOBAHNE 3aKOHOMEPHOCTEW XMMUYECKUX MPEBPALLCHUMN U ITyTE€N yIIPABICHUS UMU
B LIEJISIX MOJYyYEHHUS BEIIECTB U MATEPUAJIOB.

TeopeTnyeckyro OCHOBY M3YUEHUSI HEOPraHUYECKON XMMHUN COCTABIISIET aTOMHO-
MOJIeKyJsipHoe yueHue, llepmommueckuii 3axkoH .M. MenneneeBa ¢ KpaTkumu
CBEJICHUSMH O CTPOCHHMU aToMa, BUIAX XHUMHUYECKOM CBSI3U, 3aKOHOMEPHOCTSX
OPOTEKAHUSI XUMUYECKUX PEAKIIMIA.



B u3ydeHun Kypca 3HaUNUTEIbHAS POJIb OTBOJUTCA XUMHUYECKOMY SKCHEPUMEHTY:
IOPOBEJACHUIO MPAKTUYECKUX U J1a0OpaTOPHBIX pabOT, OINUCAHUIO PE3YJIbTaTOB
YUYEHUYECKOTO SKCIEPUMEHTa, COOJIIOJIEHUI0O HOPM M IpaBWil Oe30macHo paldoThl B
XUMHUYECKOH JIaOOpaTOpPHH.

Peanusanus naHHON nporpaMMel B IIpoliecce 00yueHus MO3BOJIUT 00Yy4arOIIUMCS
¢ 3IIP ycBOUTB KIIFOUEBBIE XUMUYECKUE KOMIIETCHIIMN U TIOHSTH POJIb U 3HAYCHUE XUMUU
CpeIH OPYrUX HAyK O IIPUPOJE.

N3ydyenne xumuu crnocoOCTBYeT (POPMHUPOBAHUIO Yy OOYyYalOUIMXCA HAYyYHOTO
MHUPOBO33pPEHHUS, OCBOCHHMIO OONIEHAYYHBIX METOAOB (HAOJIIOIEHHE, W3MEpPEHHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHMIO MPAKTUYECKOTO NPUMEHEHHS HAYYHBIX
3HAHUI, OCHOBAaHHOT'O Ha MEXIPEIMETHBIX CBA3AX ¢ mpeaMeraMu « OKpY KAl MUP»,
«Dusukay, «buonorusy», «['eorpapus», «Matematnka» u GopMHpPyEeT KOMIIETECHINH,
HE0OXOAMMBIE JUIsl MPOAOKEHUSI 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HAYK.

W3ydyeHne XuUMUM CIOCOOCTBYeT pa3BuUTHIO y oOywaroumuxcs c¢  3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)KeHUs, (QYHKIMOHAJIBHOM  TIPAMOTHOCTH, yMEHHS
BOCHPUHUMATh M KPUTHYECKH aHAIU3UPOBaTh HHPOPMALMIO, MPEACTABICHHYIO B
pa3nnuHbIX (opMax. 3HAYUMOCTh IpEAMeTa JUIsl Pa3BUTUS KU3HEHHOW KOMIIETEHIIMU
oOyvaromuxcsi ¢ 3[IP 3akmrouaeTcss B YCBOGHMH OCHOBBI XUMHYECKHMX 3HAHUI,
HEOOXOAUMBIX JUJIsl TOBCEAHEBHOW >KM3HHU; HABBIKOB 3J0pPOBOTO M 0€30macHOro is
YeJloBEeKa M OKpYXKarollel ero cpenpl odpasa Ku3HH; (HOPMUPOBAHUU IKOJIOTUUECKOU
KYJbTYpBI.

[Iporpamma oTpaxkaeT coaep:kaHue OoO0ydeHUs NpeaMery «XUMHUsS» C y4eTOM
0co0bIX 00pa3oBaresbHbIX MoTpeOHocTel oOyvatouuxcs ¢ 3IIP. OBnanenue yueOHbIM
MpPEAMETOM «XUMHS» MPEJICTABISAET ONPEAEICHHYIO TPYAHOCTh ISl 00YYaroIUXCs C
3I1P. D10 cBsI3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON NIEATEIbHOCTH, MEPUOANYECKUMU
KOJICOaHUSIMM BHUMAaHMSI, MaJIbIM 00b€MOM MaMSTH, HETOCTATOYHOCTBIO OOILIEro 3amaca
3HAHWM, MOHWKCHHBIM IT0O3HABATEJIBHBIM HHTEPECOM W HHU3KHUM YPOBHEM pEYEBOTO
pa3BUTHS.

Jlnst mpeomosieHUsT TPYAHOCTEH B HU3YYEHUU YYEOHOTo mpeameTa «XUMHsD)
HeoOxoUMa ajanTaiys oo0bemMa U Xapakrepa ydeOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOKHOCTSIM JIAaHHOW KaTeropuu OOYyYaroIIMUXCs, y4eT UX OCOOCHHOCTEH pa3BUTHSL:
UCIIOJIb30BAHUE AJITOPUTMOB, BHYTPUIPEIMETHBIX M  MEXKIPEAMETHBIX CBA3EH,
NOCTENEHHOE YCIOKHEHUE U3y4aeMOro Marepurara.

[Ipy wu3ydyeHUH XUMHM HEOOXOJUMO OCYIIECTBISATH B3aUMOJCHCTBUE Ha
ITOJINCEHCOPHOMN OCHOBE.

Teopernuecknil MaTepual peKOMEHAYETCS U3y4daTh B IPOLIECCE NMPAKTUYECKON
JesTeabHOCTH. BO3MOXKHO BBIJIETIEHUE OTACIbHBIX YPOKOB Ha PEIICHHE 3a/1a4 B CBA3U CO
CIIOKHOCTBIO aHanu3a Tekcta oOyvaromumucs c¢ 3[IP. Opranudeckoe eIuHCTBO
NPAKTUYECKOH M MBICIUTEIBbHON JeATENbHOCTH OOYyYarOIIMXCsl Ha YpPOKaX XUMHUU
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUYECKUX 3HAHUH U
ymenuil. Ocoboe BHUMaHHME NMPU U3YYCHUH XUMUU YACNSAETCS U3YUCHHIO «CKBO3HBIX)
NOHATUI U (OPMUPOBAHUIO HaBbIKA CTPYKTYPHUPOBAHUS MaTepHaa.

[enu u 3agaun n3ydeHus yueOHOro rnpeaMera « XUMHUsH»



OOmume wnenu wu3ydeHHs Y4YeOHOro IMpeaMeTra «XUMUsS» NPEICTaBICHb B
aJanTUPOBaHHOM pabodeil mporpamMme OCHOBHOTO oOmiero ooOpa3zoBanusd. OHu
aKTyaJIM3UpOBaHbl C Y4YE€TOM HOBBIX MNPUOPUTETOB B CHUCTEME OCHOBHOI'O OOIIETO
o0pa3oBaHUsl, HAMPABIEHHOCTH OOYyYEHHs Ha PA3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHre e€ MHTEIUIEKTa U o0miel KynbTypbl. OOydeHHE YMEHUIO YUYUTHCA U
IPOJI0JKATh CBOE 00pa30BaHUE CAaMOCTOSATEIBLHO B HACTOSIIEE BPEMS SBJISIETCS OTHOM U3
BaKHEHIINX PYHKIUN Yy4EOHBIX IPEIMETOB, B TOM YHCIIE U «XUMUN.

s oOyuatomuxcst ¢ 3[1IP, Tak ke, kKak W I HOPMAaTUBHO Pa3BUBAIOIINUXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeIbHYIO IporpaMmy,
JOMUHUPYIOIEE 3HAUCHHUE MTPHUOOPETAIOT TaKUE IIENH, KaK:

dbopMupoBaHUE  MHTEIUIEKTYaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIFHOMY IPUHATHIO PEIICHUI, CTOCOOHON aanTHPOBATHCS
K OBICTPO MEHSIOIIUMCS YCTIOBHSIM JKU3HH;

HampaBJIeHHOCTh OOY4YEHHs HAa CUCTEMAaTUYeCKOe NPHUOOIIEHUE Yydalluxcs K
CaMOCTOSITENIbHOM MO3HABATEIBLHOM JESITEIIbHOCTH, HAYYHBIM U MPAKTUYECKUM METOJaM
O3HaHUsI, ((OPMUPYIOLIUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

o0ecrnieueHue yCcIoBUi, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYAIOIIUMUCS OIIbITa
pa3HOOOpa3HON JEATEIbHOCTH, MO3HAHHUA W CAMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB
(KJTIOYEBBIX KOMITETECHIIMM ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE JIJISl PA3JIMYHBIX BUIOB
JEeSITeIbHOCTH;

dbopmMupoBaHuEe YMEHUI OOBACHATH U OLIEHUBATh SBICHUS OKPYXKAIOIIETO MUPa Ha
OCHOBAHWH 3HAHUU W OIBITA, TTOJYYCHHBIX MPU N3YICHUN XUMHH,

dbopmupoBaHue y OOyYarOMMXCS TYMAHHUCTUYECKUX OTHOIICHWN, MOHMMAaHUS
[IEHHOCTH XWUMHUYECKUX 3HAHUN IS BBIPAOOTKM HKOJOTHYECKH IIeIecoo0pa3Horo
MOBENIEHUSI B OBITY U TPYIOBOU JESATEILHOCTH B IIEJIIX COXPAHEHUS CBOETO 37I0POBBS U
OKpY>Karollel MPUPOAHOMN CPENBI;

pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUYECKUX LIEHHOCTEHM, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY NMPOGUIIS U HAMPABICHHOCTH JAIbHEUIIIET0 00yUYeHHUS.

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

dbopMHpoBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX MPEACTABICHUN O
BEIIECTBAX, UX MPEBPAIICHUAX U TPAKTUYECKOM TPUMEHEHUN; OBJIaICHUE TTOHATUHHBIM
anmapaToM ¥ CHMBOJIMYECKHUM SI3BIKOM XUMHUH;

OCO3HaHHE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHUSA, XHUMHUYECKHX MPEBPALICHU HEOPraHUYECKUX U
OpTraHUYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUW YXUBOW M HEXHBOW MPUPOIHI;
yrTyOJeHne MpeCTaBICHUN 0 MaTeprUaIbHOM €IMHCTBE MUPA;

OBJIaJICHHE OCHOBaMHU XMMHUYECKOM TPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATh
U OOBEKTUBHO OIIEHWBATh XU3HCHHBIC CUTYyallUH, CBSI3aHHBIE C XWMHEH, HABBIKAMHU
Oe3omacHOro oOpamieHHsi ¢ BEUIECTBAMH, HCIOJIb3YyeMbIMH B TOBCEIHEBHOH JKU3HU;
YMEHHEM aHAJIU3UPOBATh U TUIAHUPOBATH 3KOJIOTUYECKU O€30IacHOEe MOBEICHUE B IIEIIAX
COXpaHEHUS 370POBbsI U OKPYKAIOILEH CPEIbL;
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dbopMupoBaHUE YMEHHI yCTaHABIUBATh CBSA3H MEXAY pealbHO HaOIIOqaeMbIMU
XUMUYECKUMHU SIBJICHUSIMUA M TPOLIECCAMU, TPOUCXOJAIIMMUA B MUKPOMUPE, OOBSICHAThH
PUYUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHHUS, a
TaK)Ke 3aBUCUMOCTDH TPUMEHEHUS BEIIECTB OT UX CBOMCTB;

NpUOOpPETEHUE OMBITA MCIIONB30BAHUS PA3JIMYHBIX METOJOB M3YUYEHHUS BEUIECTB,
HAOMIOZCHUST 32 UX MPEBPAIICHUSAMH TPU TPOBEICHUU HECIOXKHBIX XHUMHYECKUX
AKCIIEPUMEHTOB C MCIOIb30BaHUEM JJa0OPATOPHOTO 000PYI0OBaHUSA U TPUOOPOB;

dbopMupoBaHUE TPEACTABICHUN O 3HAYCHHUM XHUMHUYECKOM HAyKd W pEIICHUU
COBPEMEHHBIX HKOJIOTHUECKHUX MPOOJieM, B TOM YHCIIE B MPEIOTBPAILIEHUN TEXHOTEHHBIX
1 DKOJIOTUYECKHUX KaTacTpod.

Oco6eHHoCTH 0TOOPA M aJanTAMN Y4eOHOr0 MaTepuaJia o XuMHH

OOyueHne y4eOHOMY MpeaMETy «XUMHUS» HEOOXOJUMO CTPOHUTHh Ha CO3JaHUU
ONTUMAJIBHBIX YCIOBUH I YCBOEHHS MPOTPaMMHOTO Marepuaia OOyJaroIUMHUCS C
3IIP. Bonbuioe BHUMaHHE AOKHO OBITH yAENEHO OTOOpY Y4eOHOro marepuaia B
COOTBETCTBUH C MPUHIUIIOM JOCTYITHOCTH IIPU COXPAHEHUHU 00IIero 6a30BOro YpOBHSL.
OH A0KEH 10 COJIEP’KaHUI0 U 00beMY OBITh aJalTUPOBAaHHBIM J1s1 o0yuatoiuxcs ¢ 3[1P
B COOTBETCTBUU C UX 0COOBIMU 00pa30BaTEIbHBIMU NOTpeOHOCTAMU. CeayeT 00JIerYuTh
oByafieHue MmarepuasioM oOyuatomumucs ¢ 3[IP mocpenctBom ero AeTasbHOro
OOBSICHEHUSI C CHUCTEMaTHYECKMM IIOBTOPOM, MHOTOKPaTHOM TpPEHUPOBKOW B
OPUMEHEHUU 3HAaHUM C MCMIOJIb30BAaHUEM IMPUEMOB AJITOPUTMH3ALUUN U BHU3YaJIbHBIX
onop, 00y4eHus CTpYKTYpUPOBAHUIO MaTepHUaa.

Bonpiioe 3HaueHHWe AJ MOJHOLIEHHOIO YCBOEHHS YYEOHOro maTepHajia UMEET
OTIOpa Ha MEXIIPEIMETHBIE CBSA3H BOIPOCOB, M3Y4aeMbIX B JAHHOM Kypce, C TaKUMHU
yueOHbIMU TpenMeramMu Kak «['eorpadus», «Pusukay, «buonorus». Ilo3Bomss
paccMaTtpuBaTh OAMH M TOT >K€ YYEOHBI MaTepuan C pa3HbIX TOYEK 3peHus,
MEXIIPEAMETHBIE CBSI3M CIIOCOOCTBYIOT €r0 JIYYILIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKpEIJICHUIO MOJIYYEHHBIX 3HAHUM U IPAKTUYECKUX YMEHUH.

[Tpu moAroTOBKE K ypOKaM YYHUTENb JIOJDKEH MPEeayCcMOTpPeTh (POPMUPOBAHUE Y
oOydJaronmxcsi yMEHUH aHaJIN3UpOBaTh, CPABHUBATh, 0000IIaTh U3ydyaeMbIil MaTepual,
IUTAaHUPOBATh MPEACTOSIIYI0 padoTy, OCYIIECTBISATh CaMOKOHTpOJb. HeoOxomumo
IOCTOSTHHO ~CJIEUTh 33 MPAaBWJIBHOCTHIO PEUYEBOro O(OPMIICHUS BBICKA3bIBAHUN
obyuatrommxcs ¢ 3I1P.

B cBsi3u ¢ 0cOOEHHOCTSIMM MOBEJACHUS U JI€ATENbHOCTH, oOyuyatouiuxcs ¢ 311P
(pacTOpMOXKEHHOCTh, HEOPraHM30BAHHOCTH) HEOOXOJWM CTPOXKAWIIMKA KOHTPOJIb
cOOJII0/IEHUS TTPaBUJI TEXHUKHU 0€30MaCHOCTH MPHU MPOBEICHUU J1ab0paTOPHBIX padoT B
XUMHUYECKOM KaOWHETE.

IIpumepHble BuABI aesaTedabHOcTH oOy4daromuxcsi ¢ 3IIP, o0yciioBieHHbIE
0co0bIMHU 00pa30BaTEJIbHBIMH MOTPEOHOCTAMH M 00eCIeYMBAIOIIAE OCMBICJIEHHOE
OCBOEHHE CO/IeP:KAaHNU 00Pa30BaHuUsI MO NpeaMeTy « XHUMHUD»

Conmepxxanue BUAOB jesTenbHOcTH oOyuwatoniuxcs c¢ 3IIP Ha ypokax Xumuu
oTpenensieTcsi UX 0COoObIMU O00Opa30BaTEIbHBIMU MOTPEOHOCTSIMU. [loMHMO MMHMPOKO
ucnosbzyeMpix B @OIT OOO oOumx st BceX OOydaroluxcs BUAOB JIEATEIBHOCTH
ClleqyeT YCWIHTh BHUJIbl JEITEIbHOCTH, CleuupuyHble s JaHHOW KaTeropuu
oOyuaromuxcsi, Uit 00ecTeyeHus] OCMBICIIEHHOTO OCBOCHMSI COAEpkKaHHs 00pa30BaHUs



[0 NPEeAMETY: YCUJICHHE MPEIMETHO-MPAKTUUYECKOU JEATEIbHOCTH C aKTUBHU3aLUEH
CEHCOPHBIX CHCTEM; YepelOBaHUE BUJOB JESITEIBHOCTH, 33JCHCTBYIOIIUX PA3ITHYHbIE
CEHCOpHBIE CUCTEMBI; OCBOCHHUE MaTepuaia ¢ OMOpOM Ha aJrOpPUTM; «IIOIIArOBOCThY B
U3YYCHUH MaTepHalia; MCIOIb30BAHUE JOMOJHUTEIBHOW BU3yaJIbHOW OMOpPHI (TUIAHBI,
o0pas3libl, CXeMbl, 1a0JI0OHBI, OTIOPHBIE Ta0IUIBI). i pa3BuTus y ooyyatomuxcs ¢ 3[1P
yMEHHUSl JieJlaTh BBIBOJBI, (OPMUPOBAHMS TI'PAMOTHOTO PEUYEBOIO BBICKA3bIBAHUS
HE0OXOIMMO HCHOJIb30BaTh OMOpHBIE cioBa W kiuile. Ocoboe BHUMAHHE CIEIyeT
YACIUTh OOYYEHUIO CTPYKTYPUPOBAHHIO MaTepHalia: COCTaBICHUE PHCYHOUHBIX W
BepOANBHBIX CXEM, COCTaBJIeHHE TaOJMIl, COCTAaBJICHHWE KJIACCHU(PHUKAIUU C
0003HAaYEHHBIMU OCHOBAHUSAMH JIJIs1 KJIACCU(PUKAIIMY U HATIOJTHEHUE UX IPUMEPAMH U JIp.

[IpumepHast TemaTuyeckasi U TEPMUHOJIOTUYECKas JIEKCuKa cooTBeTcTBYeT DOII
000.

Jns oOywaromuxcss ¢ 3IIP cyniecTBEHHbIMU SIBISIIOTCS MPUEMBI padOTHI C
JEKCUYECKUM MaTepuajaoM 1o mnpeaMery. [lpoBomutcs crenuanpHas padoTa 1o
BBEJICHUIO B AKTHUBHBIM CJIOBaph OOYYAIOMIMXCS COOTBETCTBYIOIIEH TEPMUHOIOTHHU.
N3yyaeMble TepMUHBI BBOJSITCS HA MOJMCEHCOPHOW OCHOBE, 00s13aTeNibHA BU3yaslbHAs
MOJIJIEPXKKA, AITOPUTMBI PA0OTHI C OMPEIECIICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaJIU3aIluu
TEPMUHOJIOTUH.

MecTo yueOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B coorBerctBUM ¢ @DenepalibHBIM  TOCYAApCTBEHHBIM  0Opa30BaTEIbHBIM
CTaHAAPTOM OCHOBHOTO OOHIEro o0pa3oBaHUs y4EOHBIM MpeaMeT «XHUMHs» BXOJUT B
npeaMeTHy0 00aacTh «EcTecTBeHHOHAYUHBIE MPEIMEThI» U SBISETCS 00s13aTEIbHBIM
TUTSL ©3yYEHHS.

Y4eOHbIM MaHOM Ha €€ u3ydeHue oTBefeHO 136 ydeOHbIX 4acoB — MO 2 4 B
HEJIEo B 8 U 9 Ki1accax COOTBETCTBEHHO.

Copepxanue ydeOHOro mpenMera «Xumus», npezacrtaBieHHoe B DenepanbHOU
paboueit nmporpamme, cootBeTcTBYeT ®I'OC 00O, pazpadorano ¢ yuerom denepaabHoit
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa3oBaHus 10 y4eOHOMY
npeaMeTy «XuMHUs», COOTBETCTBYET aJalTHPOBAHHOW OCHOBHOM 00pa3oBaTeNbHOMN
porpaMMe OCHOBHOTO O0IIIEro 00pa3oBaHus 00yJarOIIUXCS C 33/ICPKKOU IICUXUIECKOTO
pa3BUTHSL.

COLAEPXAHUE YUEBHOI'O ITPEIMETA « XMW S»

BemecTBo 1 xXuMHuueckas peakuus

[lepuogmueckuit 3akoH. llepuomnueckas cucTeMa XUMHUYECKUX SJIEMEHTOB
. . MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOMNOB, KM, KaJIbLUUS U UX COCAVUHEHUU B
COOTBETCTBUU C MOJOKEHUEM 3JIEMEHTOB B [leproanyueckoil cUCTEME U CTPOCHHUEM HX
aTOMOB.

Ctpoenue BemiecTBa: BHUAbl XUMHUYECKOW CBS3U. THUNBI KPUCTALIMYECKHUX
PEETOK, *3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKHA U BUAA
XUMHUYECKOU CBS3U.*

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB (MEXIyHapoaHas U
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TPUBUAJIbHAS). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCA K Pa3IMYHBbIM Kjaccam
HEOPraHWYECKUX COCMHEHUN, TCHETUUECKAs! CBSA3b HEOPIAaHUYECKUX BEILIECTB.

Knaccupukanus XxuMudyeckux peakuuid no paziIndyHbIM IpU3HAKaM (IO YUCITY U
COCTaBY y4YacCTBYIOUIUX B PEAKIMH BEIIECTB, [0 TEIIOBOMY 3()(PEKTY, 0 U3MEHEHUIO
CTENEHEW OKHUCJIEHHUS XMMMUYECKHX DJJEMEHTOB, *IO OOpPaTMMOCTH, IO Y4YacCTHUIO
KaraiauzaTopa).* DK30- W JHAOTEpMHUYECKHE peakuuu. *Tepmoxumuueckue
ypaBHEHUS. *

*[loHsiTHE O CKOPOCTHM XUMHUYECKON peakuuu. [lonstue o0 0OpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakuusax. [loHATHE O TOMOr€HHBIX U TE€TEPOrCHHBIX
peakuusx. [lonsiTue o XuMuueckoM paBHOBecHH. CMEIIEHNE XUMHYECKOTO PABHOBECHS.
@akTopbl, BAUSAIOIINE HA CKOPOCTh XMMHUYECKON PEaKIMU U MOJIOKEHUE XUMHYECKOTO
paBHOBecHs. ™

OKHCIUTENEHO-BOCCTAHOBUTEIILHBIE peakiuuu, AIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuuu. CocTaBlIeHHE YPAaBHEHUI OKUCIIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI C UCIIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOTO OanaHca.

Teopus 3IEKTPONIMTHYECKON TUCCOLUALMU. DJIEKTPOJIUTHYECKAs JUCCOLMALIMS.
ONEeKTpOJIUTBI U HE3NEKTpoJauThl. KaTuoHBI, aHMOHBL *MexaHu3M JIHCCOLUALIN
BELIECTB C pAa3IMYHBIMU BHJAMHM XHMHYECKOW CBs3U. lloHsTHEe O creneHu
auccouuanuu.* CuibHbIE U ClIa0ble JIEKTPOJIUTHI.

Peakuuu noHHOro oOmMeHa. YcCaoBHs HMPOTEKAaHUS PEaKUil HOHHOTO OOMEHa 10
KOHIIa. [losmHbIE M COKpaIEHHBIE HOHHBIE YPABHEHMS PEAKINNA. XUMUYECKHE CBOMCTBA
KHCIIOT, OCHOBAaHMM U COJIE B CBET€ NPEACTABICHUA OO0 3JIEKTPOJIUTUUYECKON
nuccommannu. Cpena pactBopa. KadeCcTBEHHBIE pEAKIMM HA KATHOHBI W AHUOHBIL:
XJIOpUA-, OpoMuUI-, HOAUA-, CylbdaT-, KapOoOHAT-, CHUIMKAT-, (ochar- aHUOHBL
TUPOKCUI-UOHBI, KATUOHBI aMMOHUSI, MarHU s, KaJblIUs, aTIOMUHUS, ene3a (2+) u (3+),
Mequ (2+), HMHKa, IPUCYTCTBYIOIIME B BOJHBIX paCTBOpaXx.

XHAMHMYECKUI 3KCIEPUMEHT: O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX
PEIIETOK HEOPraHMYECKUX BEIECTB — METAJIOB M HEMETaJJIoB (rpadura M anMasa),
CIIOKHBIX BEIIECTB (XJIOpuJa HaTpus); MCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHYECKOW pEaKkIMU OT BO3JIEHCTBHUS pa3iM4YHBIX (aKTOPOB; HCCIEIOBAHUE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BELIECTB, ITPOLIECCA TUCCOLMALIMMA KUCIIOT, IIEIOYEeH 1
cojel  (BO3MOKHO  MHCIIOJIb30BAaHHE  BMJIEOMATEPUAOB); IPOBEIECHUE  OIIBITOB,
WUTIOCTPUPYIOIIUX TMPU3HAKKA TPOTEKaHUs pPeakuuid HMOHHOro oOMeHa (oOpa3oBaHue
0CaJIKa, BBIIEJICHHUE raza, 00pa30oBaHHUE BOJIbI); OMBITOB, WILTIOCTPUPYIOIIMX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIX ~ peakluil  (TOpeHue, peakuuud pas3iokKeHUs,
COEIMHEHHUS); pacro3HaBaHWE HEOPraHMYECKUX BEIECTB C MOMOIIBIO KaueCTBEHHBIX
peaKklMii Ha HOHBI; pEUICHUE IKCIIEPUMEHTAIBHBIX 3a]1a4.

Hemerannel u ux coeiuHeHUs

OO6mast  xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHS  aTOMOB,
XapaKTepHbIe cTeneHn okucienus. CTpoeHne u pU3ndecKkre CBOMCTBA MPOCTHIX BEIIECTB
— rajioreHoB. XMMHUYECKUE CBOMCTBA HA MIPUMEPE XJIOpa (B3aUMOJICHCTBUE C METaJIaMH,
HEMeTaJUIaMH — BOJOPOJIOM M KHUCJIOpOoJoM, *mernouamu™). XmopoBogopoa. ComsHas
KHCJIOTa, XMMHUYECKHE CBOWCTBA, *moiydeHwe™, mpumeHeHue. *[leificTBue xyopa u



XJIOPOBOJIOPOJa HA OPraHW3M 4esoBeKa.™ BakHelrme XJIopuabpl U UX HAXOXKICHUE B
pUpOJIE.

Oo6mast xapakrepuctuka 5371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB KHUCJIOPOJIa U Cepbl. XapaKTEepHbIC CTEIIEHU OKUCICHUSI.

Crpoenue u (¢u3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEPHI.
AmnnoTpornHble MOIUM(UKAIMKM KUCTOpOAa U Cepbl. XHUMUYECKHE CBOWCTBA CEpbl
(B3aumojeiicTBue *c HemeTalilaMu™ — BOJOPOJOM M KHUCIOPOJOM, METallJlaMH,
*KOHIICHTPUPOBAHHBIMU a30THOW W CepHOM Kuciotamu).* CepoBOAOPON: CTPOCHHE,
¢uznyecKkue U XUMUYECKUE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBHUTEIBHBIE CBOMCTBA).
Oxcupl cepsl Kak MPeCTaBUTENN KUCIOTHBIX OKCUA0B. CepHas KucioTa: (pusndeckue
U XUMHUYECKHe CcBoWcTBa (0O0mme wu crnenududeckue). Comm CEpHON KHUCIIOTHI,
KauecTBEHHas peakuus Ha cynbdar-uon. CepHucras kuciora. * XUMUYECKUE PEaKIIUH,
JeXallhie B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TOJyYEHHUs] CEpHOM KHUCHOTHI.™
HaxoxeHue cepsl 1 €€ coenMHeHui B ipupoe. [I[puMeHeHne ceprl U €€ COeAMHEHUH B
ObITY M B TPOMBIIUICHHOCTH. *XHMMHUYECKOE 3arps3HEHUE OKpYXKaloleh Ccpeabl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBpaIieHus. *

OO61mast xapakTepucThKa 3J1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB
azota u ¢ocdopa, XapaKTepHbIE CTETICHH OKHCIICHHUS.

A30T, pacnpocTpaHeHUE B MpHUpojAe, (U3NUECKHE U XUMHUYECKHE CBOMCTBA
(B3aMMOJEHCTBHE C METAJUIaMU M HEMETaUIaMH - KHUCJIOpPOJAOM M BOJOPOAOM).
Kpyroeopor azora B mnpupoae. AMMHUAK: (PU3NYECKHME U XUMHUYECKHE CBOICTBa
(OKHuCIIeHHEe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *HoJlydeHHE™ W MpPUMEHEHUE.
Conm amMMoHUs: cocTaB, (U3MUECKHME U XUMHUYECKHE CBOMCTBA (pa3ioiKEeHUeE,
B3aUMOJICHCTBUE CO IIeioyaMu), npuMmeHeHue. KadecTBeHHass peakilusi Ha HOHBI
aMMOHUS. A30THas KHUCIOTa, €€ (U3MYEeCKMe M XHMMHYECKHE CBOilcTBa (oOuue u
cnenupuueckne), *nomydenue.* Hwutparbl (paznoxenue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB U COJICH aMMOHHS B KayeCTBE MUHEPAJIbHBIX YI0OpESHHIA.
*XUMUYECKOE 3arpsi3HEHUE OKPYXKAIoIIEeH Cpelbl COSAMHEHUSMU a30Ta (KHCIIOTHbBIE
JOXH, 3arpsi3HEHUE BO3/1yXa, TOYBBI U BOJOEMOB). ™

docdop, *ammorponusie Moaudukamuu dochopa,* Guznueckre U XUMUYECKHUE
CBOMCTBa (B3aMMOJCHCTBHE C METAJIaMH, HEMETaJUIaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM W cepHoil kuciotamu).* Okcupa docdhopa (V), oprodochopHas KUCIOTA:
¢u3nueckue M XUMHUYECKHME CBOICTBa, *monydyeHue.®* *[loHsATHE O MUHEpaIbHBIX
ynoOpenusix: HUTpaThl U ¢Gocdartel. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* Ooimas
xapakrepuctrka 3aeMeHToB [VA-rpymmbsl. OcoOeHHOCTH CTPOEHUsI aTOMOB yriiepoja 1
KpeMHHUs. BaleHTHOCTb M XapaKTepHbIE CTENEHW OKHUCIEHHS aTOMOB YIJIEpoaa H
KpeMHus. PacnipocTpanenue yriepojia B IpupoJie, XapakTepHble CTETIEHH OKUCIICHHUS.

VYrnepoa, amwtoTponHble Moaudukauuu (rpadur, anmaz), ¢dunYEeCKUe WU
XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOJICHCTBUE C METANIAMU, HEMETAJJIAMH,
*KOHIICHTPUPOBAHHBIMA a30THOW M CEepHOM kucimoTamu)*. AncopOums. KpyroBopot
yraepona B mpupone. OKCUIbl yriaepoaa, ux (U3NYecKrue W XUMHUYECKHE CBOWCTBA,
MOJIydYeHUE U MPUMEHEHHe, JeWCTBHE Ha OpraHu3M YeJOoBeKa. *IKOJOTUYECKUE
poOJIeMBbl, CBsA3aHHBIE ¢ OKcunoM yriepoaa(lV); rumoresa riao0ambHOTO MOTEIICHUS
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KJIMMaTa; MapHUKOBBIA 3¢ dekT.* YrompHas kucnota U e€ conu, ux (u3NYecKue u
XUMHUYECKUE CBOMCTBa, *moiydyeHue M mnpuMeHeHue.* KauecTBeHHas peakius Ha
KapOoHaT-uoHBI. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJIEHHOCTH U
CEJILCKOM XO3SICTBE.

OO6mue mpencTaBieHuss 00 OCOOCHHOCTSX COCTaBa M CTPOCHMSI OPraHUYECKHX
COEIMHEHUH yTiepoja (Ha mpuMepe MeTaHa, THICHA, 3TaHOJIa, YKCYCHOM KUCIIOThL. *MX
cocTaB U Xxumuueckoe ctpoenue. Knaccudukanus oprannyeckux pemiects.* [lonarue o
OMOJIOTHMYECKH BaXKHBIX BEIECTBAX: )XKHpaX, OeIKax, yrieBoJax — U UX POJH B KU3HU
yesioBeka. *MarepuanbHOE €IUHCTBO OPraHMYECKUX U HEOPTAHUYECKUX COEAMHEHMIL. ™

Kpemuuii, ero ¢usnyeckue U XUMHYECKHE CBOICTBa (Ha MpUMEpe
B3aMMOJICHCTBUSL C METa/IlaMd M HEMeTa/llaMH), *moiydyeHue®* W MpHUMEHEHHE.
*Coenuuenus kKpeMHust B mpupoje. Oobmue npencrabienus 06 okcuae kpemuusa(IV) u
KpeMHHEBOU kucioTe. CUIMKaThl, PU3NYECKUe U XUMHYECKUE CBOMCTBA, MOJTYyYEHUE U
IpUMEHEHHUE B OBbITY, IPOMBIIIEHHOCTH (B MEIULIMHCKOM, 3IEKTPOHHON, CTPOUTEIHHON
u 1p.). Baxuelimue cTpouTelbHbIE MaTepHajbl: KepaMHKa, CTEKIO, IIEMEHT, OETOH,
xene300eToH. [Ipobnembl 0€30MmacHOrO0 UCHOJIB30BAaHUSI CTPOUTEIBHBIX MaTEpPHUAOB B
[OBCEIHEBHOM JKM3HU. *

XUMUYECKUN SKCHEPUMEHT: M3yueHUE O0pa3l0B HEOPraHMYECKHX BEIECTB,
CBOMCTB COJISHOW KHCJIOTBHI; IIPOBEICHHE KAYECTBEHHBIX PEaKLMil HA XJIOPUI-UOHBI U
HaOJIOJICHUE TPU3HAKOB HUX MPOTEKAHMs; ONBITHI, OTpa)xaroue (U3NUYECKUe u
XUMUYECKHE CBOWCTBA TajJOr€HOB M MX COEAUHEHUN (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB); O3HAKOMJICHHME C oOpaslamMu  XJOpUJIOB  (TalOT€HUJOB);
O3HAaKOMJIEHHE C 0o0pa3uaMu cepbl U €€ COeAMHEHUSMH (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEpHUAIOB); HAOIIOJIEHUE TMpollecca OOYTJIMBaHUS caxapa IMOJ JEeHCTBHEM
KOHLICHTPUPOBAHHON CEPHOUM KHUCIIOThI, U3YUYEHUE XMMUUYECKUX CBOMCTB pa30aBiIeHHOM
CEPHOM KUCJIOTHI, TPOBEACHUE KAUECTBEHHOM peakuu Ha Cyab(}aT-uoH U HaOII0AeHUE
npu3HaKa e€ MpoTeKaHus;, O3HAKOMJIEHUE ¢ (PU3NYECKUMH CBOMCTBaMH a30Ta, pocdopa
U UX COCIMHEHUN (BO3MOKHO MCIIOIh30BAHHUE BUACOMATEPHUATIOB), 00pa3iiaMu a30THBIX
U (hochopHBIX yA0OpEHUH; MOTyuYeHe aMMHUaKa U U3y4eHUE €ro CBOMCTB; MPOBECHNE
KayeCTBEHHBIX peaklMii Ha MOH aMMOHHUS M (ochaT-nOH U U3ydYeHHE MPU3HAKOB HX
IIPOTEKAHMs, B3aMMOJCHUCTBUE KOHIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIbIO
(BO3MOXHO HCIIOJIB30BAHUE BUAECOMATEPHUAIIOB); U3YUEHUE MOJIENIEH KPUCTAJUIMYECKUX
pemérok anMasa, rpaduTa; O3HAKOMIIEHHE C MPOLECCOM aacoOpOIMU PacTBOPEHHBIX
BELIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHBOra3a; MOJyYCHUE
YTJIEKUCIIOrO Ta3a U M3yYEeHHE €ro CBOMCTB; MPOBEJCHHWE KaueCTBEHHBIX pEaKIui Ha
KapOOHAT- U CHJIMKAT-UOHBI U U3yUYECHHE MPU3HAKOB MX MPOTEKAHUS; O3HAKOMIICHUE C
OPOIYKIHENH CUIMKATHOW MPOMBIIIIEHHOCTH; PEIICHUE YKCIIEPUMEHTANIbHBIX 3a/1a4 10
TeMe «BakHellne HeMeTaJJIbl U UX COCTMHEHUS.

MeTasibl U BX COETUHEHUS

OO6m1as xapakTepruCTHKAa XUMHUISCKUX JIEMEHTOB — METAaJJIOB HA OCHOBAHUHU HUX
noJioxkeHus B llepuoanueckor cucreMe xumuueckux snemeHToB /. 1. Menneneesa u
cTpoeHuss atomoB. CTpoeHHE MeTaljioB. MeTalyindeckas CBA3b M MeETaUIMYecKas
KpUCTAJUIMYECKasi pemeTka. ODJeKTPOXMMHUUYECKUN psJ HaNpsOKEHUM METaJlIoB.



®u3nyeckue U XMUMHUYECKUE CBOMCTBA METAJUIOB (B3aUMOJEUCTBUE C KHUCIOPOAOM,
BOOM, kuciaoTamu). *O0mme crnocoObl noiaydeHus: metamioB. [lonarue o koppo3uu
METaJIJIOB, OCHOBHBIE CHOCOOBI 3aIUTHl WX OT Koppo3uu. CmiaBel (CTallb, YyTYH,
JIOPATIOMUHUMN, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIILIEHHOCTH . *

[[lenouynble MeTauibl: MOJOKEHUE B llepuogmyeckor cHUCTEME XHMHYECKHX
anemeHTOB Jl. . Menneneena; ctpoenne atomoB. Haxoxaenue B mpupojie. Puzndeckue
U XUMHYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUJIbI U TUIPOKCHUIBI HATPHSI
u kanud. [I[puMeHeHre menoYHbIX METAIOB U UX COEAUHECHUM.

[[{emoyHO3EMENBHBIE METAIUIBI MATHUM U KAJIBIIUI: TI0JIOkKEeHNE B [lepronnueckon
cucTeMe XuMH4eckux 31eMeHTOB 1. 1. MenaeneeBa; CTpOeHHE UX aTOMOB; HAXO0KJICHUE
B npuponae. OHU3NYECKUE U XMMHYECKHME CBOWCTBA MarHus M Kaiblus. BakHeimne
COCAMHEHUs Kaiblua (OKCHI, TUAPOKCUM, coyin). *IKEcTKocTh BOABI U CHOCOOBI €€
yCTpaHEHHUs. *

AmomuHuii: nonoxenue B Ilepuoguyeckoil cUCTEME XMMHYECKHUX 3JIEMEHTOB
J. 1. MenneneeBa; CTpoeHUE aroma; HaxoxiaeHue B Impupone. Dusnueckue u
XUMHUYECKHME CBOWCTBA alfOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHJA U THAPOKCHIA
AJFOMUHMUSL.

Kenezo: mnonoxenne B Ilepuoguyeckoil cUCTEME XHWMHYECKHUX 3JIEMEHTOB
JI. 1. MenneneeBa; CTpOeHME aroMa; HaxoxaeHue B npuponue. Duszudeckue u
XUMUYECKHE CBOMCTBA jkele3a (B3auMOJICHCTBUE C METAJJIaMU, KUCIIOTaAMU U COJISIMH).
Oxkcupnel, tunpokcuasl u comm sxkene3a(ll) wu kemesza(Ill): cocraB, cBoiicTBa u
*romydenue.*

XUMUYECKUI KCIIEPUMEHT: 03HAKOMIICHHE ¢ 00pa3llaMy METaJJIOB U CIIJIaBOB, UX
(bU3UYECKUMU CBOWCTBAMU;, H3Y4YEHUE PE3YJIbTATOB KOPPO3UH METAIOB (BO3MOKHO
HCTIOJb30BaHKE BUEOMATEPHATIOB), 0COOCHHOCTEHW B3aUMOJEHCTBUS OKCUAA KAIBIIUS U
HaTpus ¢ BOJIOM (BO3MOXHO MCIOJIb30BAHHUE BUICOMATEPUATIOB); UCCIIEI0BAaHUE CBOMCTB
AKECTKON BOJBI, Ipollecca TOPEHHs XKejle3a B KUCIOpOoAe (BO3MOKHO HCIIOJIb30BaHUE
BUIEOMATEPUAIIOB); TPU3HAKOB MIPOTEKAHUS KAUECTBEHHBIX PEAKIIMI HA HOHBI (MarHus,
Kanplus, amomunus, nuHka, xenesa(ll) w xemeza(Ill), menu(Il)); naGmronenue u
ONMCAaHUE TPOLIECCOB OKpAIlMBaHUs IUIAMEHW HOHAMM HATpUA, Kalusg M KaJbIUs
(BO3MOKHO HCIIOJB30BAaHUE BHJICOMATEPHANIOB); MCCIeAOBaHHE amM(pOTEPHBIX CBOWCTB
TUIPOKCHUIA ATFOMUHUS U TUAPOKCHUAA [IMHKA; PEIIEHNUE IKCIIEPUMEHTAJIBHBIX 3a7a4 10
TeMe «BaXHenIre METaJJIbl U UX COCTUHEHUS.

XUMHS ¥ OKpYXKarolias cpeaa

*HoBble MaTepualibl U TEXHOJOTHHU. BemiecTtBa u Marepuasnbl B MOBCEIHEBHOM
KU3HU YEJIIOBEKa. XMMHS M 310pOBbE. be30omacHOE HCIIONIb30BAHUE BEIIECTB H
XUMUYECKUX peakuuii B ObiTy. IlepBas mnomolip NOpU  XUMHUYECKHX OXKOTrax
U oTpaBieHUsAX. OCHOBBI HKOJOTHUYECKON IPaMOTHOCTH. *

*XUMUYECKOe 3arps3HEHUE OKpYKaroled cpeabl (mpeaesibHasi AOMmycTUMast
koHuentpaius BemectB — [1JIK). Pons xumun B penieHnn SKOJI0rH4ecKux mpoosiem. *

*[IpupoaHbie WCTOYHUKH YTIJIEBOJIOPOJOB (YroJib, MPUPOIHBIN Ta3, HEDTh),
MPOIYKTHI X TTEPEPaOOTKH, UX POJIb B OBITY U IPOMBITIIUICHHOCTH. *

XUMHYECKUI HKCIIEPUMEHT: M3yueHHE O00pa3I0B MaTEepHaNOB (CTEKJIO, CIIJIABBI
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METaJUIOB, TOJIMMEPHBIE MaTepUasbl).*

MeXnpeIMeTHBIC CBSI3H

Peanuzanmst MEXIpEIMETHBIX CBS3eH NpH HM3yYCHHH XUMUHU B 9 Kiacce
OCYIIIECTBIISICTCS Yepe3 UCITOIb30BaHNE KaK OOIINX €CTECTBCHHO-HAYYHBIX MIOHSATHH, TaK
U TIOHSATHUH, SIBJISIOIIMXCS CHUCTEMHBIMH IS OTJCIBHBIX IPEAMETOB E€CTECTBEHHO-
HAyYHOTO IHKIIA.

OO01mme ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYIHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHSI,
aHaIM3, CHUHTE3, KilacCHU(UKAIMA, TEePUOANIHOCTh, HAOIIOICHNE, HKCIICPUMEHT,
MOJICIIUPOBAHUE, W3MEPEHHE, MOJICh, SBIICHHUE, MAPHUKOBBIA 3(PGEKT, TEXHOIOTHS,
MaTepHuabl.

dusnka: MaTepusi, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, W3OTOIIHI,
PaaMOaKTUBHOCTh, MOJIEKYJa, ICKTPUICCKUN 3apsl, MPOBOAHUKHU, TOTYIPOBOIHUKH,
TUAJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJ0, 00BEM, arperaTHOE COCTOSIHHE BEIECTBA,
ras, pacTBOp, PACTBOPUMOCTb, KPHUCTAUIMYECKas peIIETKa, CIUIaBbl, (PU3HUYECKUE
BEJIMYMHBI, CAWUHUIIBI H3MEPEHHUsS, KOCMHYECKOE ITPOCTPAHCTBO, ILJIAHETHI, 3BE3IBI,
Comnrre.

buonorus: dortocuHTe3, AbIxaHue, Ouocdepa, SKOCHUCTEMa, MHUHEpPAJIbHbBIC
yI00peHus, MUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTAaTEIbHbBIC BEIICCTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaAIbl, TOPHBIC MOPOABI, IOJIC3HBIC
MCKOITaeMble, TOTTUBO, BOJHBIE PECYPCHI.

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

B uenom pesynbraThl ocBoeHusi oOydvaromumucs ¢ 3IIP ydyebHOro mpeamera
«Xumus» AOJKHBI COBMANaTh ¢ pe3yiapraraMu dDenepanbHoil padoueil mporpaMmbl
OCHOBHOTO 00111eTO 00pa3oBanus. Hanbosiee 3HAYUMBIMU SIBISTIOTCSI:

JINMYHOCTHDBIE PE3VJIBTATDI:

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS TPOTPaMMbl OCHOBHOTO OOIIIEr0 00pa3oBaHUs
JOCTUTAIOTCSI B XOJie OOy4YeHUs XMMHUU B €IUHCTBE Y4E€OHONW M BOCIUTATEIIHHOU
JEATEeIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUUCKUMHU COLIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, TPUHATHIMU B OOIIIECTBE MTPaBUJIAMU U HOPMaMHU
MOBEJICHUSI U CITIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMATIA3AIIUN
00yJaroImuXxcs.

JInyHOCTHBIC pe3yabTaThl OTPAKAIOT TOTOBHOCTh 00yJaroIIMXCs
PYKOBOJICTBOBATbCA CHUCTEMOU MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALIMN M PACIIMPECHHE
OTIBITA JICSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTHYECKOro BOCIIUTAHUS:

LEHHOCTHOTO OTHOILIEHHSI K OTE€YECTBEHHOMY KYJbTYPHOMY, UCTOPHUYECKOMY M
Hay4YHOMY HaCIE€1I0, TOHUMAaHUS 3HAYEHUSI XUMUYECKOW HAYKHU B )KU3HU COBPEMEHHOTO
oOIecTBa, CHOCOOHOCTH BIAJETh JOCTOBEpHOM WHQOpMaInmenr o MepeaoBhIX
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JOCTH)KEHUSX U OTKPBITUSAX MUPOBOM M OTEUECTBEHHOW XMMHUH, 3aUHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U 00IECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUSA:

MPE/ICTABIICHUS] O COLIMAIIBHBIX HOPMaX U MpaBUjaX MEKJIUYHOCTHBIX OTHOIIICHUM
B KOJUJIEKTHBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOILECTBEHHO TIOJIE3HOM,
yueOHO-HCCIIeIOBATEIbCKOM, TBOPUECKON U APYTUX BUJIAX IESITEIbHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOW  COBMECTHOM  JEATENbHOCTM  MpPU  BBINOJIHEHUH  Y4EOHBIX,
MTO3HABATEJIbHBIX 33/1a4, BBINIOJHEHUN XUMHUYECKUX SKCIIEPUMEHTOB, CO3JJaHUU YUYEOHBIX
IIPOEKTOB, CTPEMJIEHHSI K B3aMMOIIOHMMAHHIO M B3aUMOIOMONIIM B IPOIECCE 3TOMN
y4eOHOM NeATENbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEJCHHE M TOCTYNKH CBOUX
TOBAapUIIE C MO3ULHMH HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEACTBUAN IMOCTYIIKOB;

3) LEHHOCTH HAYYHOT'O TIO3HAHUSL:

MHUPOBO33PEHYECKUX MPEACTABICHUM O BEIIECTBE M XUMUYECKOH pEaKlvH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABJISIOIIUX OCHOBY
JUI TIOHMMAHUS CYIIHOCTH HAyYHOW KapTHUHBI MHpa, MPEACTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOJBI, B3aUMOCBA35X YEJIOBEKA C IPUPOJHOMN Cpesoil, O
POJIM XMMUU B ITO3HAHWUHU 3TUX 3aKOHOMEPHOCTEH;

IIO3HABATEJIbHBIX MOTHBOB, HAIIPABJICHHBIX HAa IOJIYYCHHE HOBBIX 3HAHUW IO
XUMHH, HEOOXOUMBIX JIJIs1 OOBSICHEHHS HAa0JII01aeMbIX IIPOLIECCOB U SIBJICHUIA;

MO3HABATENbHON, MH()OPMAIIMOHHOW W YMUTATENbCKOW KYJIBTYphl, B TOM YHCIIEC
HAaBBIKOB CaMOCTOATEIbHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYpPOH,
JOCTYITHBIMU TEXHUYECKUMH CPECTBAMH MHPOPMALMOHHBIX TEXHOJIOTU;

WHTEpeca K OOYYEeHHI0O W TIO03HAHMIO, JIFOOO3HATEILHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHOM M MCCIIEIOBATEIbCKON ACSTEILHOCTH, K
OCO3HaHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHS OOYYEHUS B JAJIbHEUILIEM;

4) popMupoBaHUS KyJIbTYPHI 3I0POBBSI:

OCO3HAHMS LEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILEHHS K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3/10pOBBII 00pa3 KU3HU, OCO3HAHMS MOCIEICTBUN U HENPUATHS BPEIHBIX
OpuUBbIYEK (YyHOTpPEeOJEHHUS aJKOrojsl, HApKOTHUKOB, KYypeHHUs), HEOOXOIMMOCTU
coOI0ICHNs TTpaBWJI OE30MACHOCTH MPH OOpalleHUH ¢ XUMUYECKUMHU BEIIECTBAMU B
OBITY U peabHOM KU3HU;

5) TpyAOBOTO BOCIIUTAHUS:

MHTEpeca K MPaKTUYECKOMY HM3y4YeHHUIO mpodeccuil U TpyJa pa3iudyHOro poja,
yBaXEHUE K TPYAY M pe3yibTaTaM TPYAOBOW AESITENbHOCTH, B TOM YMCIIE HA OCHOBE
OPUMEHEHUS MPEAMETHBIX 3HAHUI MO XMMHH, OCO3HAHHOTO BBIOOpA MHAMBHUAYATIBHOM
TPACKTOPUM TMPOJOLKEHHS O00pa3oBaHMsI C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOUIECTBEHHBIX HMHTEPECOB M NOTPEOHOCTEH, YCIEIIHOM
npodeccuoHanbHON JEeATEIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHM, TOTOBHOCTb
a/IalTHPOBATHCA B MPO(EeCCHOHAIBHOM Ccperie;

6) 5KOJIOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTMYECKH 11€TIECO00PAa3HOT0 OTHOLIEHHS K IPUPO/IE KaK UCTOUYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIECTBOBaHMS, MOHUMAHUS LIEHHOCTH 3J0pOBOTO M 0€30MacHOro
oOpa3a KHU3HH, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3NYECKOMY U
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MICUXUYECKOMY 37I0pPOBBIO, OCO3HAHUS IIEHHOCTH COOJIFOACHUSI MPaBWI 0O€30MacCHOTO
MOBEJICHUSI PU paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIUSIX, YTPOKAIOIINUX 3/I0POBBIO U
JKU3HU JIIOEH;

CIIOCOOHOCTH TIPUMEHSATh 3HAHMS, MOJydaeMble MPU HW3YUYCHHH XUMHH, IS
pellIeHus 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEeH MPUPOJHOW CPEIOH, MOBBIIICHUS YPOBHSA
AKOJIOTHYECKOHN KYJIbTYPhI, 0CO3HAHUS TJI00ATLHOTO XapaKTepa dKOJOTHUECKUX MPooIIeM
U IyTEW UX PEIICHUs MOCPEACTBOM METOJ0B XUMUHU;

HKOJIOTUYECKOTO MBIIUIEHHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B IMO3HABATEIBHOM,
KOMMYHHKATUBHOW ¥ COUAIIBHOM MTPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIBTATbI

MertanpenMeTHble pe3yJbTaThl OCBOEHHUs 00pa30BaTENbHON MPOrpaMMbl TI0
XUMUHU OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU MMO3HABATEIBHBIMU JACHCTBUSMU, B TOM
qucIie:

1) 6a30BbIC JOrMYECKHE JCHCTBH:

BBISIBIIATH PUYHMHBI U CIICICTBHS MPOCTHIX XUMHUYECCKUX SIBICHHM;

OCYIIECTBJISITh CPAaBHEHUE, KIIACCU(DUKAIIMIO XUMUUECKUX BEIIECTB IO 3aJaHHbIM
OCHOBAHUSIM U KPUTEPHUSAM JIJI1 YKa3aHHBIX JJOTUYECKUX OIepalnii;

CTPOUTH JIOTHYECKOE CYKACHHUE MOCIE MPEABAPUTEIHLHOTO aHAIM3a, BKIIIOYAIOIIEe
YCTAaHOBJICHHE PUYUHHO-CIIEICTBEHHBIX CBSI3EM

co3/1aBaTh, MPUMEHSTH U MPEOOPA30BHIBATH 3HAKW U CUMBOJIbI, MOJICIIH U CXEMBbI
JUTSI petieHusl yueOHBIX U MTO3HABATENbHBIX 33/1a4 C TOMOIIBIO Me/1arora;

MPOTHO3UPOBATh BO3MOYKHOE Pa3BUTUE XUMHUYECKMX TMPOLECCOB H HUX
MOCJIEICTBUS;

2) 0a30BbIC UCCIIENOBATEIILCKHUE ICHCTBUS:

C MOMOIIBIO MeIarora MPOBOAUThE XUMUYECKUM OTIBIT, HECIOKHBIN IKCIIEPUMEHT,
JUISl YCTAHOBJIEHUSI OCOOCHHOCTEW 00BbEKTa U3YyUCHHUS, TPUIMHHO-CIIECTBEHHBIX CBS3EH
Y 3aBUCUMOCTEN 00BEKTOB MEXKy COOOM;

C TIOMOINIBI0 TEeJarora WM CaMOCTOSTENbHO (HOPMYIHpPOBaTh O0OOIICHUS U
BBIBO/IbI IO pe3yJIbTaTaM MPOBEJACHHOIO HAOMIOACHUS, OTIBITA;

3) pabota ¢ undopmauei:

BBISBJISITh JIePUIIUTHI MHPOpPMAIIUHU, JAHHBIX, HEOOXOIUMBIX ISl PEUICHUS
IMOCTABJICHHOM 3aJ1a4H;

npeo0pa3oBbIBaTh HHGOPMAIIUIO U3 OJTHOTO BHJIA B APYroi (TabIUIly B TEKCT U
mp.);

UCKATh WK OTOMpaTh MH(POPMALMIO WM JAaHHBIE W3 UCTOYHHKOB C YYETOM
MIPEIOKEHHOM YIeOHOM 3a/1a4uM U 3aJJaHHBIX KPUTEPHEB.

OBnaseHyre yHUBEpCaTbHBIMU YY€OHBIMH KOMMYHUKATUBHBIMU 1€UCTBUSIMU:

OpraHU30BbIBaTh yueOHOE B3aMMOJEHCTBUE B IpyIe (onpeaensTs o0uue ueim,
pacnpenenaTb pojiu, JOroBapyuBaThCs APYT € APYTrOM H T. 1.).

C IOMOIIBIO II€arora WM CaMOCTOSITEIIbHO COCTABJIATh YCTHBIE U IIUCbMEHHBIC
TEKCTHl C HCIOJIb30BAHUEM WJUIIOCTPATUBHBIX MaTEPUAJIOB JUI BBICTYIUICHUS II€pel
ayaAUTOPUEH;
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OpPraHM30BBIBaTh Y4YEOHOE COTPYAHHUYECTBO U COBMECTHYIO JAESTEIBHOCTH C
yUUTENIEM M CBEPCTHUKAMU; pabOTaTh WHJMBHUAYAJIbHO W B TPYIINE: HAXOAUTH 0OIee
pelieHrue U paspemarb KOH(MIMKTHI Ha OCHOBE COIJIACOBAHMS TMO3MIMK W yyeTa
UHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBO€ MHEHUE;

OILICHMBATh KAYECTBO CBOETO BKJIa/ia B OOUIUI MPOAYKT, IPUHUMATh U Pa3JeisaTh
OTBETCTBEHHOCTH M MPOSIBIISATh TOTOBHOCTH K MPEAOCTABICHUIO OTYETA MEepe] TPYIIOH.

OBnazieHNe YHUBEPCATbHBIMU YYEOHBIMH PETYJISITUBHBIMU JICHCTBUSMM:

oOHapyxuBaTh # (POPMyIHpPOBATH Y4YEOHYIO MpPOOJIEMY, ONPEACNSITh IIeb
y4eOHOH JeATEIHHOCTH;

BJaIeTh OCHOBAMH CAMOKOHTpPOJS, CaMOOLIEHKHM, WPUHATUS pELICHUN U
OCYIIECTBIICHUSI OCO3HAHHOTO BHIOOpA B Y4eOHOI U MO3HABATEIbHOMN I€ATEIbHOCTH;

COOTHOCUTh CBOU JCWUCTBHUA C IUIAHUPYEMBIMU DPE3yJIbTaTaMH, OCYIIECTBISTH
KOHTPOJIb CBOEU JESATENBHOCTH B TPOIECCE MOCTIDKEHUS pe3yabTaTa, OMpPEIeisTh
CIOCOOBI ICUCTBUI B paMKax MPEJIOAKEHHBIX YCIOBUI U TpeOOBaHUI, KOPPEKTUPOBATH
CBOM JICHCTBUS B COOTBETCTBUH C U3MEHSIOIIENCS CUTYyallueH;

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYaIluu U MpeJjiarath IjiaH €€ N3MEHEHHUS,

IpEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEIICHUH Y4EOHOM
3a/lauu;

MOHUMATh MPUYMUHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMbIH pe3ysbTar
JESITEIbHOCTH, OMNPENCIATh IMO3UTHBHBIE W3MEHEHUS M HaNpaBlieHUs, TpeOyrolue
JanbHeuen padoTsl;

OCO3HAaHHO OTHOCHUTKCS K APYTroMy YeIIOBEKY, €r0 MHEHHUIO.

INPEAMETHDBIE PE3VJIBTATDI

B cocTaBe npeaMeTHBIX pe3yabTaTOB IO OCBOCHUIO 0053aTEIbHOTO COJIEPIKAHMS,
YCTaHOBJICHHOT'O IAHHOM aJlaliTUPOBAHHOM padoveil mporpaMMOi, BBIIAEISIOT: HAyYHbIE
3HaHUSA, YMEHHUSI U CHOCOOBI JEHCTBUH, crenuduyeckue yisi y4eOHOro mnpeaMmera
«XuMust», BUABI ESITEIBHOCTH O MOJYYEHUIO HOBOTO 3HAHUS, €r0 WHTEpIpETaluu,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIUSX:

MPEACTAaBICHUE O 3aKOHOMEPHOCTSIX W TI03HABA€MOCTH SIBIICHUM TMPUPOJBI,
MOHMMaHUE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHWMHYECKONW HAyKh Kak oO0JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTA OOIIeH KyJbTYpbl M MPaAKTHYECKOU
JIESITeTLHOCTH YEJIOBEKA B YCIOBUAX COBPEMEHHOTO 00111€CTBA; TOHUMAaHUE MECTa XUMUHU
Cpeau IPYruX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMHU MOHSITUMHOIO anmnapaTa i CAMBOJIMYECKOTO SA3bIKa XUMUU JIJISI
cocTaByieHus] (OPMYJT HEOPTraHUYECKUX BEIIECTB, YPAaBHEHUN XUMHUYECKUX PEaKIuil (C
OTMOpOM Ha aJrOPUTM YYEOHBIX JICWCTBHI), BIIAJICHUE OCHOBAMU XUMHUYECKOUN
HoMeHkIaTypbl (IUPAC u TpuBHanbHOW) M yMEHHE UCIIOIb30BaTh €€ ISl pEUICHUS
y4ueOHO-M03HaBaTEIbHBIX 33J]a4 C MOMOUIBI0 YUUTENS; YMEHHE HCIOIb30BaTh MOJETU
IUTs1 OOBbSICHEHUS] CTPOCHHSI aTOMOB M MOJIEKYJI TIO aJITOPUTMY C ONIOPOM Ha ONpeICTICHUS;

MPECTAaBICHUE O CUCTEME XMMHUYECKUX 3HAHUM M YMEHHUE C MTOMOIIBI0 YUUTEsS
MPUMEHSITh CUCTEMY XUMUUYECKUX 3HAHHWU JJIsI YCTAHOBJICHHS B3aUMOCBSI3EH MEXTY
U3YYEHHBIM MaTE€pUaJioM W TMPU TOJYYEHHH HOBBIX 3HAaHHMI, a TakKe B MpoIecce
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BBITIOJIHEHMSI YYEOHBIX 3aJaHuii W Tpu paboTe ¢ HUCTOYHHKAMU XUMHUYECKON
uH(opMaIu, KOTopasi BKJIFOYAET:

BOKHEUIIINE XUMHUYECKUE TOHATHSA: XUMHYECKUN DJJIEMEHT, aTOM, MOJIEKYJIa,
BEIIIECTBO, IIPOCTOE M CJ0KHOE BEIECTBO, OJHOPOJHAS M HEOAHOPOJHAsi CMECH,
OTHOCHUTEJIbHBIE aTOMHas W MOJIEKYJApHas MacChl, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsT Macca, MOJISIpPHBIA 00BEM, OKCHJ, KHCJIOTa, OCHOBaHHWE, COJb (CpeaHss),
XUMHUYECKasi peakius, PEaKIUd COCAUHCHUSA, PEAKIUU PA3JIOKECHUSA, PEaKIuu
3aMEIICHHsI, PeaKIIMu 00MeHa, TeTUIOBON A(EKT peakinu, dK30- U IHAOTCPMUUICCKUC
peaKuuu, pacTBOpP, MACCOBAS JOJISI XMMHYECKOTO AJIEMEHTA B COCIMHECHHH, MAaCcCOBasd
JIOJISL U TIPOLIEHTHAsI KOHLIEHTPAMs BEIIECTBA B PACTBOPE, SIAPO aTOMA, SJIEKTPUUECKUN
CJIOM aTtoma, aTOMHas OpOWTallb, PaAuyC aToma, BaJEHTHOCTh, CTEIEHb OKHUCJICHUS,
XUMHUYECKAsi CBSA3b, JICKTPOOTPULATEIBHOCTD, MOJIAPHAS U HEMOJSAPHAS KOBAJCHTHAs
CBSI3b, MOHHAs CBsI3b, METAJUIMYECKAs CBs3b, KPUCTAJUIMYECKas pelnieTka (aToMHas,
MOHHAs, METaJUIMYeCKas, MOJICKYJIApHas), HWOH, KAaTHOH, aHWOH, JJICKTPOJUT U HE
AJCKTPOIHUT, JJICKTPOJIMTHUYCCKAs]  JIUCCOLMAIMSA, PpEaKlMd HOHHOTO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEJILHBIE ~ PEAKIUM, OKHUCIUTEIb MW  BOCCTAHOBHUTEID,
OKHCJICHHE W BOCCTAHOBJICHHE, DJICKTPOJIM3, XMMHUYECKOE paBHOBECHE, OOpaTHMBbIC U
HEOOpaTHMBIC PEAKIIMHM, CKOPOCTh XMMHYECKOM peaKIuy, KaTaJau3aTtop, IPeaciIbHO
nonyctumas konrentpanus (I1JIK), koppo3us MeTanioB, CIUIaBhl;

OCHOBOIIOJIararolIre 3aKOHbl XUMHUU: 3aKOH COXpaHEHUs Macchl, [lepuoanueckui
3akoH /[. 1. MeHieneeBa, 3akOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUH XHMHUHU: ATOMHO-MOJICKYJISIDHAs TEOpHS, TEOPUS DICKTPOJIUTHUECKON
JIVCCOLIMALNY, a TAK)KE MPEACTABJICHUA O HAyYHBIX METOJAx IO3HAHHUS, B TOM YHUCIE
AKCIIEPUMEHTAIIBHBIX M TEOPETUUYECKUX METOJIaX HCCIEAOBAHMS BEIIECCTB M M3YUYCHUS
XUMHAYECKUX PEAKLINN;

MPEJICTABICHUE O MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
(paguyc aroma, D2JIEKTPOOTPULIATEIBLHOCTh), MPOCTBIX M CIOXKHBIX BEIIECTB OT
MOJIOKEHUs dJieMeHTOB B Ileproanueckoil cucteMe (B MaJIbIX MEpUOAaX U TJIaBHBIX
MOATPYIIAX) U 3JICKTPOHHOTO CTPOSHUS aTOMa; YMEHHE OOBSICHSATH CBS3b IMOJOKCHUS
ajeMeHTa B lleprMoamyeckol CHUCTEME C YHCIOBBIMM XapPaKTEPUCTHUKAMU CTPOCHUSA
aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsj sjapa, oOIIee YHCIO JJICKTPOHOB),
pacnpeiesiecHueM 3JIEKTPOHOB II0 3HEPreTUYECKHM YPOBHSM aTOMOB IIEPBBIX TPEX
MEPUOJIOB, KaJdus W KaJIbIUS; KIACCU(PUIIMPOBATH XUMHUICCKHUE DJIEMEHTBI ¢ OTIOPO Ha
onpenesieHus: GU3NYECKOro CMbICIa MU(POBBIX TAHHBIX IEPUOAUUECKON TAOIHIIBI;

yMEHHUE KJIaCCU(UIIMPOBATH XUMUUECKHE JIEMEHThI, HEOPTAaHUYECKHUE BEIIECTBA U
XMMHUYECKUE PEAKIMU C OMOPOW Ha CXEMBbI; OINPEAENSITh BAJECHTHOCTh M CTENEHb
OKHCJIEHUSI XUMHYECKUX AJIEMEHTOB, BUJ XUMUUYECKON CBA3U M TUI KPUCTAIIMYECKON
CTPYKTYpPBI B COEIMHEHHUSX, 3apsi MOHA, XapaKTeP CPEAbl B BOJIHBIX PACTBOPAaX BEIIECTB
(KUCIIOT, OCHOBAHMI ), OKUCITUTEh U BOCCTAHOBUTEJIb 0 AJITOPUTMY YUCOHBIX JEHCTBUM;

YyMEHUE XapaKTepU30BaThb C OMOpPOM Ha cxeMy (Qu3WYecKrne W XUMUYECKUE
CBOMCTBA IIPOCTHIX BEIIECCTB (KUCIOPOJI, 030H, BOJOPO/I, TpaduT, anmas, KpeMHHUH, a30T,
docdop, cepa, XJ0op, HATPUH, KA, MAarHUH, KaJIbITUN, ATFOMUHHH, )KEJI€30) B CI0KHBIX
BEIIECTB, B TOM YHCJ€ HMX BOJHBIX PacTBOpoB (BOJa, aMMHaK, XJOPOBOAOPO/I,
CEpPOBOIOPO, OKCHIBI U rusipokcuibl metamioB I - [TA rpynn, amomunus, meau (II),
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nuHka, xenesa (II u III), okcunpr yraepoaa (I u 1IV), kpemuus (IV), azota u dpocdopa
(I u V), ceppt (IV u VI), cepuucras, cepnas, azorucras, a3oTHas, (ocdopHasi,
yroJibHasl, KpEMHHUEBAs! KUCIOTA U UX COJIM); ONUCHIBATh C ONIOPON Ha IUIAH U KIIIOYEBbIE
CJIOBA; YMEHHUE MIPOrHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTHU
OT HUX COCTaBa M CTPOEHHUS IOCIE MPEABAPUTENBHOIO aHaiMu3a IO0J PYKOBOACTBOM
nejarora, NPUMEHEHUE BELIECTB B 3aBUCUMOCTH OT HUX CBOMCTB, BO3MOYKHOCTb
IPOTEKAHUS XMMHUYECKUX MPEBPALICHUI B Pa3jIMYHbIX YCIOBUSX, BIMSHHUE BEIIECTB U
XUMHUYECKUX MPOIIECCOB HAa OPTaHMU3M YEJIOBEKA U OKPYKAIOIIYIO TPUPOIHYIO CPEY;

YMEHUE COCTABJIATH MO O00paslly, CXeMe, AIrOpUTMY Y4YEOHBIX JEHWCTBHIA
MOJIEKYJISIPHbIE M HOHHBIE YPaBHEHHsI peaklnii (B TOM YHCIIE peaKIMii HOHHOTO OOMeHa
U OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINil), WUIIOCTPUPYIOMIUX XUMUYECKUE
CBOMCTBAa M3Y4YCHHBIX KJIACCOB /TPYNN HEOPraHMYECKMX BEIIECTB, a TaKxKe
MOJITBEPKIAOIIUX TEHETUYECKYIO B3aUMOCBSI3b MKy HUMU;

YMEHHE BBIYUCIATH OTHOCUTEIbHYIO MOJEKYJISPHYIO M MOJSPHYIO MacChl
BEIIECTB, MACCOBYIO JOJII0 XMMHYECKOIO 3JEMEHTa B COECIMHEHUH, MACCOBYIO JOJIIO
BEIIECTBA B PacTBOPE, KOJIMYECTBO BEIIECTBA U €ro Maccy, 00bEM ra3oB ¢ ONOPOM Ha
oOurre Gpopmynbl; yMEHHE TPOBOAUTH PACUETHI [0 YPABHEHUSIM XUMUYECKUX PEAKINM U
HaXOJUTh KOJUYECTBO BEILIECTBA, 0OBEM M MAacCy PeareHTOB WM MPOYKTOB PEAKIIUU C
OIOpOM Ha 00pasell, AITOPUTM YUEOHBIX JEHCTBU;

BJIa/ICHNE OCHOBHBIMHU METOJJaMU HAyYHOT'0 MO3HAHUA (HaOII0IeHue, U3MEPEHHE,
HKCIIEPUMEHT, MOJICTHPOBAHUE) MPH H3YyYCHUH BEIIECTB U XUMHUYECKHUX SIBICHHHA C
OMOpOM Ha aJIrOpUTM YYEOHBIX AECUCTBUI; yMeHHE C()OpMYyJIHpOBaTH NpoOIEMy U
MPEJIOKUTH ITYyTH €€ PEIICHUS C TIOMOIIBIO TIeIarora; 3HaHue OCHOB 0€3011acHOM pabOTHI
C XUMHUYECKHUMH BEIIECTBAMH, XUMUYECKON TIOCYA0H 1 J1a00paTOpHBIM 000PYIOBaHUEM;

HAJIMYUE MPAKTUYECKUX HABBIKOB TUIAHWPOBAHUS M OCYIIECTBICHUS CJICTYIOIINX
XUMHUYECKUX JKCIEPUMEHTOB TIOJ, PYKOBOJACTBOM YUUTENsI C OOCYXJACHHEM IIIaHa
PabOTHI UJIM COCTABIICHUEM TAOJIHIIBI:

U3y4EHUE U ONMcCaHue PU3NYECKUX CBOICTB BEILIECTB;

O3HaKOMJIEHUE C PU3NUECKUMH U XUMHUUYECKUMU SIBIICHUSIMU;

OTIBITHI, WUTFOCTPUPYIOLINE IPU3HAKU MPOTEKAHUSI XUMUYECKUX PEaKuii;

U3y4eHHE CII0OCOOOB pa3ziesieHus: CMecei;

MOJIy4YEHHUE KUCIOPOJa U U3yUeHHE €ro CBOICTB;

MOJTy4Y€HHUE BOJIOPOA U U3YUYEHUE €r0 CBOMCTB;

MOJTyYEHHUE YTIIEKUCIIOTO ra3a U U3yUeHNe ero CBOWCTB;

MOJTydYeHUE aMMHaKa M U3y4eHHUE er0 CBONCTB;

IIPUTOTOBJICHUE PACTBOPOB C OINPEACICHHOM MaCcCOBOM JOJIEM PAaCTBOPEHHOIO
BEIIICCTBA;

UCCIICIOBAaHNE W OIMCAHUE CBOWCTB HEOPTaHWYECKUX BEIIECTB Pa3TUYHBIX
KJIaCCOB;

OpUMEHEHHWE HHAMKATOpPOB (JIakMyca, MeTwiopaHxka M (eHondranenna) as
OTIpe/IeNICHUs XapaKTepa Cpeibl B pacTBOPAX KUCIIOT U LIEJI0YEH;

U3y4YeHHE B3aUMOACHMCTBHSI KHCIOT C MeETaJUIaMH, OKCHJAAMHU METAJJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMH OCHOBAHUSIMU, COJISIMU;

MOJTy4YE€HUE HEPACTBOPUMBIX OCHOBAHUM;
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BBITECHEHHE OJTHOTO METajlla APYTUM U3 PacTBOpa COJIH;
UCCleI0BaHUE aM(POTEPHBIX CBOMCTB FMAPOKCUIOB ATIOMUHUS U IIUHKA;
pelIeHrue  OAKCIEPUMEHTaNbHBIX 3a7ad 1o TemMe «OCHOBHBIE  KJIACCHI

HEOPTaHUYECKUX COCTUHEHUNY;
pelIeHre  AKCIEPUMEHTANbHBIX  3aJad MO0 TeMe  «DJIEKTPOJIUTUYECKAs

JUCCOLIMALIHS,;
pelieHre HKCIEePUMEHTAIbHBIX 3a7ad 1Mo Teme «BaxHeine HeMeTamibl U UX

COCTUHEHHUS;
pellieHne SKCIEPUMEHTANBHBIX 3a7ad Mo TeMme «BakHelinne MeTamisl U UX

COCTUHEHUS;

XUMHUYECKHUE SKCIIEPUMEHTHI, MIUTIOCTPUPYIOLIUE MTPU3HAKU MPOTEKAHUS PEeaKI[Hii
MOHHOI'0 OOMEHa;

KauyeCTBEHHBIC PEaKIMU Ha TPUCYTCTBYIOUIME B BOJHBIX pPACTBOPAX HOHBI:
xJjopua-, Opomua-, uoauA-, cyibdar-, Qocdar-, kapOoHAT-, CHUIMKAT-AaHUOHBI,
TUJAPOKCUJI-UOHBI, KaTUOHBI aMMOHHUS, MarHus, Kajbllus, aTOMUHUA, kene3a (2+) u
xenesa (3+), meau (2+), HuHKA,

yMEHUE TMPEACTAaBIATh PE3YJNbTaThl JAKCIEpUMEHTa B (opmMe BBIBOJOB,
JI0KA3aTeNbCTB, IPa(UKOB U TAaOJIHUII U BBISBISTH YMIUPUIECKUE 3aKOHOMEPHOCTH;

BJIa/ICHUE MpaBUIaMHu 0€30IaCHOr0 OOpalleHus! C BEUIECTBAMH, UCIOJIb3YEMbIMU
B ITOBCEHEBHOM JKU3HU, a TAKXKE MTPaBUJIAMU TIOBEICHHUS B IIEJIAX COCPEKEHUS 3/I0POBbSI
U OKpY’Kalollled MPUPOIHOM Cpelibl; TOHMMaHue Bpeaa (ONAacHOCTH) BO3ACHCTBUS Ha
KUBBIC OPTaHM3MBI OIPEACICHHBIX BEIIECTB, a TAaKXe CIOCOOOB YMEHBIICHUS H
MPEIOTBPALIICHUS] UX BPEIHOTO BO3JCHCTBHS; MOHMMAaHHWE 3HAYCHUS >KUPOB, OEJIKOB,
YTJIEBOJIOB JJIsi OpTaHU3Ma YeI0BeKa,

BJIQJICHHNE OCHOBAMHM XHWMHYECKOW TpPaMOTHOCTH, BKJIIOYAIOIIEH yMEHHE
MPaBWJIBHO UCIOJB30BaTh HW3YYCHHBIE BeIIeCTBA M MaTepuansl (B TOM YHCIE,
MUHEpaIbHbIC YIOOPEHUS, METAJUIbl M CIUIABBI, MPOAYKTHI MEPepadOTKH MPHUPOIHBIX
UCTOYHHUKOB YIJIEBOJOPOIOB (YIJid, MPUPOAHOIO Tra3a, HepTH) B OBITY, CEJIbCKOM
XO35UCTBE, Ha TMPOU3BOJCTBE;, YyMEHUE TMPUBOAUTH MPUMEPHI  MPABUIHLHOTO
UCIIOJIb30BAHUS U3YYCHHBIX BEIIECTB U MAaTEPHUAJIOB;

YMEHUE YCTAaHABIWBATH CBSA3M MEXKIY PEAJbHO HAOIIOAEMbIMU XUMHUYECKUMHU
SABJICHUSIMU M TIPOIECCAMHU, MPOUCXOMSIIMMHU B MaKpO- U MHUKPOMHUPE, OOBSCHATH
IPUYUHBI MHOTOOOpa3usi BEUIECTB; YMEHHUE HUHTETPUPOBATH XMMUYECKHE 3HAHUSA CO
3HAaHUSAMU JPYTUX YIeOHBIX MPEIMETOB C MOMOIIBIO TIEAarora;

npejacTaBieHne o cdepax MpodhecCUOHATBHONW NESITEIbHOCTH, CBSI3aHHBIX C
XUMHUEH ¥ COBPEMEHHBIMHU TEXHOJIOTHUSIMHU, OCHOBAHHBIMHU Ha JIOCTH)KCHHUAX XUMUYICCKOMN
HAyKH; HAJUYHE OMbITa padOTHI C Pa3TMYHBIMU UCTOUYHUKAMHU MH(POPMAIMH 110 XUMHUHU
(Hay4YHO-TIOMYJIApHAsT JIUTEpaTypa, CIOBApH, CIPABOYHUKH, HWHTEPHET-PECYPCHI) C
OTIOPO¥ Ha aJIrOPUTM: YMEHHE OOBEKTHUBHO OIICHUBATH WH(OPMAIIMIO O BEIIECTBAX, X
MPEBPANICHUSIX U TPAKTUYECKOM MTPUMEHEHUH.

TpeGoBaHus K TMPEAMETHBIM pe3yibTaTaM OCBOCHHS Y4eOHOTO TpeaMeTa
«Xumus», pacrpeiesieHHbIe TI0 To1aM 00y4YeHUs
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Pesynbratel mo romam GopMyIupYIOTCSA O NPUHLUIY J00aBIEHUS HOBBIX
pe3yabTaToOB OT IOJa K IOy, YK€ Ha3BaHHbIC B INPEAbIAYIIUX IoAax ITO3MUIUH, Kak
IPAaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (Pe3yabTaThl OUYEPETHOTO ToJa
10 YMOJYAHUIO BKJIIOYAIOT PE3YJIbTAThl MPEABIAYIIMX JIET).

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX MOHSATUN: XUMHUYECKUN JIIEMEHT,
aToM, MOJIEKyJa, WOH, KAaTHOH, aHUOH, IPOCTOE BELIECTBO, CII0KHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHUS, XMMHUYECKas peakuus,
XUMUYECKasl CBA3b, *TeIrioBoM 3P eKT peakiuu, MoJb*, MOJSIpHBIA 00BEM, PacTBOp;
ANEKTPOIUTHI, HEAIEKTPOJIUTHI, SJIECKTPOIUTUYECKAS OUCCOLMALINS, PEAKIIMM MOHHOTO
oOMeHa, KaTajiu3aTop, *XMMHUYECKOE€ paBHOBECHE, OOpaThuMble U HEOOpaTUMbIE
peakuuu™, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH, OKUCIUTEIb, BOCCTAHOBUTED,
OKHCJIEHUE W BOCCTAHOBJIEHUE, aJUIOTPOIHUs, aM(pOTEPHOCTh, XUMHUYECKas CBS3b
(koBaneHTHAsi, WOHHAs, METAUIMYECKas), KPHUCTAUIMYECKash peleETKa, *KOoppo3us
METaJUIOB, CIUIaBbl; CKOPOCTb XHMMHUYECKOM peakuuu®, mpeneapbHo AOMycTUMas
konteHtpanus (I1/IK) Bemectna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHWYECKUX MOHATHNA (cM. m. 1) m
MPUMEHSTH 3TU MOHSITHS MPU ONMUCAHUU BEUIECTB U UX MPEBPALICHUI;

UCIOJIb30BaTh 3HAKU W CHUMBOJIBI JUIsl (PUKCAIMU PpE3yJNbTAaTOB HaOJIOJCHUI,
cocTaBlieHUs] (pOpMyJ1 BELIECTB U YPAaBHEHUH XMMMUYECKHUX PEAKLMH, 3allMCU JaHHBIX
ycnoBuil 3aaa4. Mcnonb3oBatk 0003HaueHus1, umeroiuecs B [lepuoauueckoii cucreme u
TabJIMIE pACTBOPUMOCTH KUCIIOT, OCHOBAHHM U COJIeHl B BOJIE [UIs BBIIIOJIHEHMS 3a/1aHUH.

ONPENENATh BAJICHTHOCTh M CTEIEHb OKHUCICHUS XUMHUYECKHX DSJIEMEHTOB B
COCIMHEHMSX Pa3jJU4YHOIO0 COCTaBa; IPUHAJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIaCCy COEAMHEHUH ¢ OMOPOI HA ONPEEICHUS, B TOM YHCII€ CTPYKTYPUPOBAHHBIE; BUJIbI
XUMUYECKON CBsI3U (KOBaJEHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COCIMHEHMSIX; 3apsA]l MOHA IO XUMHUYECKOM (opmyrse; XapakTep cpelbl B BOAHBIX
pacTBOpax KHUCJIOT M IIEJOYEH, *TUII KPUCTAUIMYECKOM PEMETKH KOHKPETHOTO
BellecTBa™;

packpeiBath  cmbicn  I[lepuoamueckoro  3axkona .M. MenngeneeBa wu
JEMOHCTPUPOBATh €ro IMOHMMaHHE: *OMHUCHIBATh W XapaKTEPHU30BaTh™ TaOIMYHYIO
dopmy Ilepruoanueckoil cUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3iMyaTh IOHSITUA
«rnaBHasg moarpynma (A-rpynma)» U «mobounas noarpynna (b-rpymma)», manbie u
00JIbIIIKE IEPUOJIBI; *COOTHOCUTH* 0003HAUEHUS, KOTOPbIE UMEIOTCS B MEPUOINYECKON
TabJIUIE, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB
(cocTaB u 3apsa aapa, o01Iee Yo AIEKTPOHOB U paclpeesieHue UX MO JIEKTPOHHBIM
COsM); *OOBSICHATH* OOIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COEAMHEHUH B Mpejesiax MajiblX NEPUOJOB M TJIABHBIX MOATPYII C
y4€TOM CTPOCHHUS UX aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKHUE DJEMEHThI; HEOpPraHMYeCKHUEe BELIECTBA;
XUMUYECKUE peakiuu (10 YKMCIy M COCTaBYy YYACTBYIOIIMX B PEAKIMH BELIECTB, IO
TerioBoMy 3G (eKTy, Mo U3MEHEHHUIO CTENICHEH OKUCIICHUS XMMUYECKUX JIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapaKTepHU30BaTh (OMKUCHIBATH) OOIIME U CIELU(PUUECKUE XMMUYECKHUE CBOWCTBA
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BEIIIECTB PA3JIMYHBIX KJIACCOB, TIOJTBEPXkKAAsi OMMCAHUE TMPUMEPAMH MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHHM COOTBETCTBYIOIIUX XUMUYECKHUX PEAKIUN C OTIOPOM HA CXEMBI;

COCTABJISITh YPABHEHMS DJICKTPOJIUTHUYECKON AUCCOLMAIMM KUCIIOT, IIEIoued U
COJICH; TOJIHBIE M COKpAIlIEHHBIE YpPaBHEHHUS pPEaklMid MOHHOTO OOMEHa; YpaBHEHMS
peakiMii, TOITBEPKAAIONINX CYIIECTBOBAHUE T€HETUUECKOU CBS3M MEXIy BEIIECTBAMU
Pa3IUYHBIX KIJIACCOB;

pacKpbIBaTh CYIIIHOCTh OKHUCJIHUTEIIbHO-BOCCTAHOBUTEIBHBIX peakiuii
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca STUX Peakiuii;

MPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS;
BO3MOYKHOCTH TIPOTEKAHHWS XHMHUYECKHX TMPEBpAICHUN TIOCIe MPEeABAPUTEIHLHOTO
00CYXKJIEHHUSI C TIEAarorom;

BBIYHCIIATh OTHOCHTEIIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO AJIEMEHTa Mo (GopMmysie COeIUHEHUS; MAaCCOBYIO JIOJIO
BEIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPABHEHUIO XMMHYECKOW pPEaKluu C
OIIOPOU Ha aJITOPUTM;

CJIEIOBaTh TNpaBWJIAM TOJIb30BAHUS XUMHUYECKOM MOCYJI0M W J1abopaTOpHBIM
o0oOpyJI0OBaHHEM, a TaK)Ke MpaBWiaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIIUSIMU T10 BBITIOJIHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHUIO U
coOupaHuIo ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIECKUCIOTO Ta3a);

MPOBOJUTh PEAKIMU, MOATBEPKIAIONIME KAYECTBEHHBIH COCTaB PAa3IMYHbIX
BCIIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPUA- OpOMHI-, HOIWI-, KapOoHAT-,
docdart-, cunmkar-, cynbdar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHUS M HOHBI M3YYCHHBIX
METaJUIOB, TPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTAaHUICCKUX BEIICCTB;

MPUMEHATh OCHOBHBIC OTCPAIIMA MBICIUTEIPHOW JEITCIBHOCTH — aHallu3 M|
CUHTE3, CpaBHEHHUE, 0000IIEHNE, CUCTEMATHU3AIIHIO, BBISIBICHHE TIPUYUHHO-CIICICTBEHHBIX
CBSI3€H — JUTS U3YYCHUS CBOMCTRB BEIIECTB M XUMHUYECKHX PEAKIIHIA; €CTCCTBCHHO-HAYIHBIC
METO/IbI TO3HAHUS — HAOJI0ICHUE, U3MEPEHHE, MOJICIIUPOBAHKE, SKCTIEPUMEHT (peabHBIN
Y MBICIICHHBIH).
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TEMATHUYECKOE INTAHNPOBAHHUE

Temarnyeckoe IIaHUPOBAHUE U KOJIMYECTBO YACOB, OTBOJUMBIX Ha OCBOCHHE KaXKJI0M TEMbI Y4E€OHOIO MpeaMeTa « XUMUsD)
aJanTHPOBAHHON OCHOBHOW 00pa30BaTEIBLHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS OOYYarONIUXCS C 3aJep>KKOM
MICUXUYECKOTO Pa3BUTHS, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIIUM pazaenom denepanbHON paboueil mporpammbl yueOHOTO
npenMera «XUMHUsS» OCHOBHOM 00pa30oBaTelIbHOM MPOrpaMMbl OCHOBHOTO obuiero ooOpazoBanus. [Ipu atom Opranusaius Brpase
caMa BHOCHUTbh M3MEHEHHS B COJEP)KaHHE M paclpelereHre yueOHOro MaTepuasa 1o rogaM oOydeHUs, B MOCIIEI0BATEIbHOCTD
U3Y4YEHUS] TEM U KOJUYECTBO YAaCOB HA OCBOCHHUE KaXKJIOHM TEMBI, ONpPENEJICHUE OpPraHU3alMOHHBIX (popM OOydeHHs MU T.II
OOOCHOBAaHHOCTh JAHHBIX M3MEHEHUU OIpeAenseTcss BhIOpaHHbIM 00pa3zoBaTenbHON opranu3auueid Y MK, uHAMBUAYaTIbHBIMU
NCUXO(PU3NYECKUMU OCOOEHHOCTSIMM KOHKpPETHBIX oOydaromuxcsa ¢ 3[IP, cremneHpl0 OCBOGHHOCTM HMH YYEOHBIX TEM,
PEKOMEHAALUAMH 10 0TOOPY U aJanTalyuy yueOHOro Marepuaa o XuMHUH, MpeicTaBIeHHbIMU B [10CHUTENBHOM 3amICKe.

9 KJIACC
(2 g4 B HEmemto0, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMs)

IIpumepHbIe TEMBbI, OcHoBHOE conepxaHue OcHOBHBIE BHABI 1eITEJIHLHOCTH
packpbIBaolue o0yuyarwuuxcsi
AAHHBIN pa3aena

MPOrpamMmbi,
M KOJMYEeCTBO YacoB,
O0TBOAMMOEC HA UX
H3Yy4YeHHe

Pa3nen 1. BemecTBo U xuMuueckue peakuuu (17 1)
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IloBTOpEHUE M
yriyo0JeHne 3HAHU
OCHOBHBIX pa3/1eJioB
Kypca 8 kiacca

(5 4)

[lepuoanueckuii 3akoH. [lepuoauueckas cucrema
XuMHYeCKuX 31eMeHToB J[. Y. MeHaeneena.
Ctpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHUYECKHX AJIEMEHTOB IIEPBBIX TPEX
MEPUOJI0B, KAJIMS, KAJIBLIUS U UX

COCIUHEHHUI B COOTBETCTBHUH C IIOJIOKESHHUEM
3JIEMEHTOB B MEPUOJUYECKON CUCTEME U CTPOCHUEM
X aTOMOB.

Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX
BEIECTB (MEXIyHA-POIHASI U TPUBHAIIbHAS ).
XHUMHUYECKHE CBOMCTBA BEIISCTB, OTHOCIIINXCS K
pa3IMYHBIM KJIACCAM HEOPTAaHUYECKUX COCIMHEHUH,
WX T€HETUYECKas CBSI3b HEOPTaHMYECKUX BEIIECTB.
CrtpoeHue BemecTBa: BUIbl XUMHUYECKOUN CBSI3H U
TUTBI KPUCTATUTMYECKUX PEHIETOK. *3aBUCUMOCTh
CBOMCTB BEIIECTB OT UX CTPOCHUS. *
JleMoHCTpanuu

1. Moaenu KpUCTAIIIMYECKUX PELIETOK
HEOPraHWYECKUX BEIIECTB.

2. KopotkonepuoaHas v JUIMHHOTIEpUOAHAS (DOPMBI
Ilepronnueckoit CUCTEMbI XUMUYECKHUX SJIEMEHTOB
JI. 1. MenneneeBa

XapakTepHu30BaTh XMMHUYECKHUE HIEMEHTBI IIEPBBIX TPEX
[IEPUOJIOB, KAJIAS U KAJIBLUA 110 UX IOJIOKECHUIO
B [lepuonuueckoit cucreme JI. 1. Menpaeneesa ¢ onopoit Ha
AITOPUTM.

KnaccugunupoBats 1 Ha3bIBaTh HEOPIraHUYECKHUE BEILIECTBA
M3Y4YEHHBIX KJIACCOB C OIIOPOM Ha CXEMY, TaOJIUIly
PacTBOPUMOCTH.

OnwuceiBaTh 00IIME XUMUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, NOATBEP)KIaTh CBOWCTBA IIPUMEpPAMU
MOJIEKYJIIPHBIX YPABHEHUI XUMUYECKUX PEAKLUI C OITOPOU
Ha CXEMYy.

Onpenensats BUJI XMMUYECKOM CBSI3U M TUIT KPUCTAJLIMUECKOMN
PELIETKH BELIECTBA C OIIOPOM Ha CXEMY.

IIporHo3upoBaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOEHUS MOCJIE peABapUTEILHOIO pazbopa.

BeicTpanBath pa3BEPHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI C
OIopoi Ha
UH(POPMALIMIO U3 y4eOHMKA U CIIPAaBOYHBIX MAaTEPUAIIOB,
IPAMOTHO UCIOJIB30BaTh U3Y4YECHHBIN MIOHATHWHBIN anmnapar
Kypca XUMHH.

Hcnonp30BaTh NpU BHIOJHEHUH YY€OHBIX 3aJaHUN U B
IIPOLIECCE UCCIIENOBATEIIBCKOMN NEATEIIBHOCTA HAyYHO-
MONYJIAPHYIO JIUTEPATYPY XUMUYECKOTO CONECPKAHNUS,
CIIpaBOYHbIE MaTepHallbl, pecypcsl HTepHeTa nox
PYKOBOJACTBOM I1€/1arora.

Tema 1. OcHOBHEIE
3aKOHOMEPHOCTH
XHMHMYECKHX peaKkuuid

(4 4)

Knaccudukanus XuMHUYECKUX peakluil 0 pa3IuyHbIM

npu3HaKaM (1o YUCTy U COCTaBY YYacTBYIOIIUX B
pEeaKIMK BEMIECTB, *110 TeTUIOBOMY 3(deKTy, 1o
M3MEHEHUIO CTETIEHEW OKUCIICHUSI XUMUYECKUX
AJIEMEHTOB, TI0O 0OPATUMOCTH, TIO YIaCTHIO
KaTtaiuzaropa).*®

*IK30- U IHAOTEPMHUUYECKHUE PEAKIIHH,
TepMOXUMHYECcKue ypaBHeHUs. [loHsTHE O CKOpoCcTH
XUMUYECKON peakuud. [IoHsATHE 0 TOMOTEHHBIX U

PackpsIBaTh CMBICT N3y4aeMbIX OHATUN U IPUMEHSATH 9TH
TIOHATHUSA IIPU ONMCAHUU CBOMCTB BELIECTB U UX
MIpEBpAIICHU.

KnaccugunupoBars XMMUYECKHE PEAKIIUH 110 Pa3TUYHBIM
MIPU3HAKAM.

YcraHaBiIMBaTh 3aBUCUMOCTh CKOPOCTH XMMUYECKON peaKuu
OT Pa3JIUYHBIX (PAKTOPOB MO PYKOBOJCTBOM YUHMTEJI.

IIporHo3upoBaTh BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX
IIPEBPALICHUH B PA3JIUYHBIX YCIOBHSX ITOCIIE
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reTepOreHHBIX peakiusx. [loHsaTre 06 0OpaTUMBbIX
¥ HEOOpaTUMBIX XUMHUECKUX peakuusx. [lonsrue o
XUMHYECKOM paBHOBeCHU. DaKTOPHI, BIUSIONINE HA
CKOPOCTh XUMHUYECKOH PEaKIUU U MOJI0KEHUE
XUMHYECKOTO paBHOBECHSI. ¥
OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINU
(3MeKTpOHHBIN 0ajJaHC OKUCITUTEIIBHO-
BOCCTAHOBUTEJIBHOM PEaKIUN).

JleMoOHCTpaL U

1. 3aBUCHMOCTb CKOPOCTH XUMHUYECKOU PEAKIIMU OT
pa3u4yHbIX (HaKTOPOB.

2. BoznelicTBue kaTanuszaropa Ha CKOPOCTb
XUMHYECKOW PEaKIUU.

3. IIpumepsl HEOOpPaTUMBIX U OOPATHUMBIX PEAKIUH.
4. CmelieHre paBHOBECUSI XUMHUECKOHN pEeaKIIUU.

Beruuciaenus
— KOJIMYECTBA BEIIECTBa, 00hEMA U MacChl pEareHTOB
WJIY TIPOAYKTOB I10 YPABHEHUSAM XMMHUUYECKUX PEAKIUN

IpeIBapUTENbHON PabOTHI.

Ornpenenarb OKUCIUTENb U BoccTaHOBUTENL B OBP.

CocTaBiATh MEKTPOHHBIN OaTaHC peaKILUU.

HpOI/ISBOI[I/ITL BBIYUCJICHUA 110 XUMUYCCKUM YPAaBHCHHAM I10
AIrOpUTMY.

BeicTpanBath pa3BEPHYTHIE IMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoi Ha UHGOpMaIIHIO U3 Y4eOHHKA U CITPABOYHBIX
MaTepUAJIOB, TPAMOTHO MCIIOJIb30BaTh U3Y4YECHHBII
NOHATUMHBIN annapar Kypca XUMHUH I10CIIe
MPEABAPUTEIIBHOTO CTPYKTYPUPOBAHUS MaTEpHUaia.

Hcnonp30BaTh MpH BHIOTHEHUH YY€OHBIX 3aaHU U B

mpouecce HCCH@,Z[OB&TGJIBCKOI’I ACATCIIbBHOCTH HAYUHO-
MOIIYJIAPHYIO JIUTCPATYPY XUMHUYCCKOI'O COACPIKAHUS,
CIIpaBOYHBIC MAaTCPUAIIbI, PECYPChL I/IHTepHeTa II0CJIC
KOHCYJIbTalluU C IIE€Aarorom.

Tema 2.
JIEKTPOJIMTHYECKASA
JAUCCOLMAIUS.
XuMHYEeCKHe peaKkunu
B pacTBoOpax

(8 1)

Teopus 37EKTPOTUTHYECKON AUCCOIHUAIUH.
DIIEKTPOIUTHI U HEINIEKTPOIUThI. KaTHOHBI, aHHMOHBI.
*MexaHU3M JUCCOLMAIK BEMECTB C Pa3INYHBIMU
BHUJIaMH XUMHUYECKOU cBsA3U. CTenenp auccouuanuu. ™
CunpHble U ciaadble 3JIEKTPOJIUTHI.

Peakiiu noHHOTO 0OMEHA, YCIOBHS UX MPOTEKAHUS.
HoHnHbIE ypaBHEHUS pEaKLIMil.

XHUMHUYECKHE CBOMCTBA KUCIIOT, OCHOBAHUM U COJIEN B
CBETE MPEJCTABICHUN 00 IIEKTPOTUTHICCKON
nuccouunanuu. Cpena pactsopa. [lonstue o ruapoinuse
coJieit.

KauecTtBeHHbIE peakiiy Ha KATUOHBI

Y QaHUOHBI : XJIOPHUA-, OpOMHUI, HO3U-, CYJIbdaT-,
KapOoHaT-, cuIUKaT-pochaT- aHKOHBI, THAPOKCHI-
WOHBbl KaTHOHBI aMMOHUS, MarHusl, KajabLus,

PackpbIBaTh CMBICIT U3Y9aeMBIX MOHSITHIA, & TAKKE CMBICI
TEOPHH IEKTPOIUTUUECKOM TUCCOIMALINU C OMOPOil Ha
CXEMBI.

OOBACHATH MPUUYHHBI 3JEKTPOIIPOBO/I-

HOCTH BOJHBIX PACTBOPOB C IOMOIIBIO TIE/Iarora.

CocTaBisTh ypaBHEHHUs AUCCOLMAIIUH KUCIIOT, LIeJIouei n
COJICH, TIOJTHEIC
U COKpallEHHbIE HOHHbIE YPAaBHEHHSI XUMUUYECKUX peaKIuil
HMOHHOTO 0OMEHa.

[TnanupoBaTh U OCYIIECTBIATH HA MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOIIOICHHS, I€TaTh BBIBOIBI
0 pe3ysbTaTaM SKCIEPUMEHTa Moce MPeIBaPUTEIbHOM
paboTHI.

Cnenoate npaBuiiaM 6e30nacHoil paboThl B 1abopatopun
IIPY MCIOIb30BAHUH XUMHYECKOH MOCY bl B 000pYAOBaHHUS
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AITIOMUHMS, JKeJe3a 2+, 3+ , IMHKA, TPUCYTCTBYIOIINE
B BOJIHBIX PacTBOpAX..

JleMoOHCTpaLuu

DneKTpuyeckas MpoBOJUMOCTh PACTBOPOB BEIIECTB;
JBUKEHHE NOHOB B JIEKTPUUECKOM I0JIE.

OnBITHI, WJUTIOCTPUPYIOLINE TPU3HAKH TPOTEKAHUS
peaxIuiit HFOHHOTO OOMEHa.

OMnBITHI MO ONPEAENIEHUIO CPEIbl B pacTBOpax coiei
(xJmopuia HaTpHsl, KapOoHaTa HATPHS, XJIOpUJIA
IIUHKA).

JlabopaTopHble 1 IpaKTHYeCKHUe

padoThI

JlaGopaTOpHBIN OTIBIT:

Ne8Peak1uu noHHOTO 0OMEHa B pacTBOpax
AIIEKTPOIHTOB: cynbhaTta meau(1l)

U EI0YH, KapOOHATa HATPUS U COJSTHON KUCIIOTHI,
peakIus HeHTpaIu3aluu MEXIy THAPOKCUIOM KaJlus
Y COJITHOM KUCJIOTOM.

Ne9. KauectBeHHBIE peaKIIMy Ha HOHBI B PAaCTBOPE.

[TpakTrueckas pabora:
Ne 1. Pentenue skcriepMMeHTAIBHBIX 3a/1a4 MO TEME.

Beruucienus
— [0 YPAaBHEHUSAM XUMHUUYECKUX PEAKIINI

IIOJ1 KOHTPOJIEM IEarora.
IIpou3BOAUTE BEIYMCICHUS I10 XUMUYECKUM YPABHEHUSIM.
BricTpanBath pa3BEPHYTHIC IMCbMEHHBIE U YCTHBIE OTBETHI C

OTIOpOi Ha MH(pOPMAIUIO U3 YUeOHHUKA U CIIPAaBOYHBIX

MaTEpHaJIOB, IPAMOTHO MCIIOJIb30BaTh U3Y4YEHHBIN

MOHATUHHBIN anmnapar Kypca XuMHUH I10CIIE

IIPEIBAPUTEIILHOTO CTPYKTYPUPOBAaHUS MaTepraa.
Hcnonp30BaTh NpU BBHIIOJHEHUH YY€OHBIX 3aaHUN U B

IIPOLIECCE UCCIIEN0BATENBCKON NEATEIBHOCTH HAyYHO-

MONYJIAPHYIO JIUTEPATYPY XUMUYECKOTO CONECPKAHNUS,

CIIPaBOYHbIE MaTepualsbl, pecypcsl IHTEepHETa nocie

KOHCYJIbTAllU! C EAArOIOM.

Paznen 2. HemeTranbl 1 UX coennHeHus (24 u)
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Tema 3. O6mas
XapaKTepucTUKA
XHMHYECKHX 3JIEMEHTOB
VIIA-rpynnsi.
I'ajorennl

(4 1)

OO0m1as XxapakTepucTUKa rajoreHoB. OcoOeHHOCTH
CTPOCHHUSI ATOMOB TUX JIEMEHTOB, XapaKTEPHbIE /IS
HUX CTerieHu okucieHus. CTpoeHue u pu3nyeckue
CBOMCTBA MPOCTHIX BEIIECTB — raJION€HOB.
XUMHYECKUE CBOMCTBA HA MMPUMEPE XJIOpa
(B3amMoelicTBHE C METaJlJIaMU, HEMeTaJlllaMu
(BOIOPOIOM M KUCTIOPOAOM), *IIIeTIOuaMu™).
XmopoBogopoa. CosisiHast KHCI0Ta, XUMHUYECKUE
CBOMCTBA, *noyueHune*, npumeHenue. KauectseHHbIe
peaKIMu Ha raJoreHu/I-uoHbl. *JlelicTBue Xopa u
XJIOPOBOJIOPO/Ia HAa OpraHU3M YesoBeKka.* BaxkHeime
XJIOPHUBI U UX HAXOXKICHHUE B IIPUPOJIE.

JleMoHCTpaLuu
Buneomarepuanbl: TajJoreHsl U UX COSAMHEHUS.
OO0pa3iubl XJIOpUI0B.

JlabopaTopHbIe U NpaKTHYeCKue padoThl
JlaGopaToOpHBI OTIBIT:

Pacno3snaBanue XJI0pUA-NOHOB.

[IpakTuueckas padora:

Ne 2. ITomyueHue consiHON KUCIOTHI, U3YYEHHE €€
CBOJNCTB.

Beruuciaenus
10 YPABHEHUSIM XUMHUYECKUX PEAKIUN.

OOBscHATH 00I1IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
HEMETAJUIOB U UX COEMHEHUH B IIPeJIeNiax MajblX [IEPUOIOB
U raaBHbIX noArpynn [lepuoanyeckoin CUCTEMBI XUMUYECKHUX
3JIEMEHTOB C YYETOM CTPOEHUS UX aTOMOB C UCII0JIb30BaHUEM
CXEMBI.

XapakTepu30BaTh GU3NUECKUE U XUMUYECKHE CBOMCTBA
IPOCTHIX BEIIECTB raJIOreHOB (Ha IpUMEpE XJIopa) U
CJIOKHBIX BEILECTB (XJIOPOBOJOPO/Ia, XJIOpUIA HATPUS),
CHoCOObI MX MOJIyYeHUsl, MPUMEHEHHUE U 3HAUCHUE B
IPUPOJIE U )KU3HU YEJIOBEKA [IOCIIE CTPYKTYPUPOBAHUS
MaTepuana.

OmnpenensTs raJloreHuI-MOHbI B paCTBOPE C UCII0JIb30BAaHUEM
TaOnuIBl " XapaKkTepHbIC PEaKIIMK Ha aHHOHBI'".

[InanupoBaTh U OCYLIECTBIIATH HAa IPAKTUKE XUMUYECKHE
9KCIEPUMEHTBHI, TPOBOIUTH HAOIIOICHHS, I€TaTh BHIBOAbI 110
pe3yabpTaTaM 3KCIIEpUMEHTA I1OCIIe MTPeIBApUTEIbHOMN
paboTHI.

Tema 4. O6masn
XapaKTepUCTHKA
XMMHYECKHX 3J1eMEeHTOB
VIA-rpynnsl. Cepa u eé
coennHeHus (5 1)

OO11ast xapakTepUCTHKA 371eMeHTOB VIA-rpymisl.
OCOoOeHHOCTH CTPOEHUS ATOMOB 3THUX 3JIEMEHTOB,
XapaKTepHBIE U HUX CTENEHU okuciaeHus. CTpoeHue
U pU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa U CEPBL.

AmnoTponHble MOIM(UKAIIMYA KUCIIOPO/Ia U CEPBI.
XUMHUYECKUE CBOMCTBA cepbl. B3auMopeiicTeue ¢
HEMETAJIaMH - BOLOPOAOM U KHCIOPOJIOM,
MeTaJulaMH, KOHLICHTPUPOBAHHBIMU a30THOM U CEPHOU
kucnotamu. CepoBo1opoJi, cTpoeHHEe, PU3NIECKUE

OOBsACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
aneMeHTOB VIA-rpynmnsl U UX COeTUHEHUI
C Y4ETOM CTPOEHHS UX aTOMOB C OIIOPOM Ha CXEMY
"N3MeHeHne paanycoB B MOArpynnax'.
XapakTepHu30BaTh GU3NUECKUE
Y XMMHUYECKHE CBOKCTBA IPOCTOTO BEIIECTBA CEPHI U €€
COEMHEHMH (CEpOBOAOPOJA, OKCUIOB CEPBI, CEPHOI
KHUCJIOTHI, CYJTb(aTOB), CIIOCOOBI UX
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U XUMHYECKHE CBOMCTBA (KUCIIOTHBIE U
BOCCTaHOBUTENbHBIE). OKCHUJIBI CEPBI KaK
IPEeJCTaBUTENIN KUCIOTHBIX OKcuIoB. CepHas
KHCIIOTa, (U3NYECKHE U XUMHUECKUE CBOCTBA
(oO1Me Kak MpeICcTaBUTENs KJIacca KUCIOT

u *cneunduyeckue*), npumenenue. CepHucras
KHCJIOTA.

*XMMUYECKUE peaklnu, JiexkKalllue B OCHOBE
IPOMBIIIJICHHOTO CII0C00a NOJIY4YEeHUsI CepHON
KHCJIOTHI. ATMApaThl ¥ MPOTEKAIOMINE B HUX
npoliecchl (Ha mpuMepe MpOUu3BOACTBA CEPHOM
KHCJIOTHI). *

Couu cepHOM KUCIIOTBI, KAYECTBEHHAs! peaKiys Ha
Cynb(haT-uoH.

HaxosxneHue cepbl U €€ COeJMHEHUH B IPUPOJIE.
*XMMHUYECKOE 3arpsI3HEHNUE OKPYKAIOIIEH CpeabI
COEMHEHUSIMH cepbl (KUCIOTHBIE TOKAH,
3arps3HEeHue BO3/lyXa U BOJI0EMOB), CLIOCOOBI €ro
peloTBpalieHus. *

JleMoHCTpanuu

Konnexuuu (Buneomarepuaisl): cepa u eé
COEIMHEHUS.

OO0yrnnBaHue caxapa 1oJ 1eicTBueM
KOHIIEHTPUPOBAHHON CEpHON KUCIIOTHI.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
JlaGopaTOopHbIe OMBITHI:
Ob6napyxeHue cyiabhaT-MOHOB.

B3aumoneiicTBre pa30aBiIeHHOM cepHOI KMCIOTHI C

IUHKOM. BbIUKCIeHu
110 YPAaBHEHUSAM XUMUYECKUX PEAKIIUI

IIOJIy4eHUs], IPUMEHEHUE U 3HAYEHUE B IIPUPOJIE U KU3ZHU
YeJI0BEKa C OIOPOM Ha CXEMY U IUIaH.

Onpenensats Hanu4Ke Cyab(paT-uOHOB B paCTBOPE.

OOBSACHATH CYITHOCTH SKOJIOTHYECKHUX MPOOIJIEM, CBSI3aHHBIX C
nepepabdoTKOM coeTMHEHNH cephl IOCIe CTPYKTYPUPOBAHUS
MaTtepuana.

IInaHupoBaTh U OCYLIECTBIIATh HA IIPAKTUKE XUMUYECKHE
SKCIEPUMEHTBI, IPOBOIUTH HAOJIIOCHUS, 1€1aTh BBIBOABI 110
pe3yabTaTraM dKCIIEpUMEHTA.

CrnenoBats npaBuiiaM 6e30nacHoil paboThl B 1aboparopun
IPY UCTIO0JIb30BAaHUM XMMUYECKOH MOCyAbl U 000py10BaHUS
110J1 PYKOBOJICTBOM II€/1arora.

ITpon3BOIUTE BEIYUCIIEHUS 110 XUMUYECKUM YPABHEHUSIM I10
AITOPUTMY.

Mcnonb30BaTh NpH BHIIOIHEHUN YUEOHBIX 3aJaHUHA TEKCTbHI
yueOHHKa, cripaBouHble Matepuaisl (Ileprogunueckyro
cucreMy xumudeckux siuemMeHToB . 1. Menneneesa,
TaOJIMILy paCTBOPUMOCTHU KUCIIOT, OCHOBAHUH U COJEH
B BOJIE, JIEKTPOXUMHUYECKUH Psi/i HAPSKEHUN METAJLIOB).

Hcnonp30BaTh MU BBIIOJHEHUH Y4eOHBIX 33aHUH U B
MIPOLIECCE MCCIIEI0BATENbCKON AEATEIbHOCTH HAYUYHO-
HOMYJIIPHYIO JINTEPATYPY XUMUYECKOTO COIEPKaHUs,
CIpaBOYHbIE MaTepuaibl, pecypcbl MHTEpHEeTa rmocie
KOHCYJIBTAllUH C IIEaroromM
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Tema 5. O0masn
XapaKTepUCTHKA
XMMHYECKHX 3J1eMEHTOB
VA-rpynnsl. A30T,
dochop u nx
COeJUHEeHHU

(74)

OO0m1as XxapakKTepUCTUKA 3JIEMEHTOB V A-TPYIIIIbI.
Oco0eHHOCTH CTPOCHUSI aTOMOB TUX JJIEMEHTOB,
XapaKTepHbIE AJI1 HUX CTEIICHU OKUCICHMSL.

A30T, pactpocTpaHeHue B IPUPOE, PU3UUECKUE U
XUMHYecKHe cBoicTBa. KpyroBopot a3oTa B mpupoJe.
AMMHaK, ero Gu3n4ecKue 1 XMMUYECKHE CBOWCTBA,
nojy4yeHue u npuMmernenue. Conu aMMOHMS, UX
¢u3nUeckre 1 XUMHYECKHE CBOMCTBA, IPUMEHEHUE.
KavecTBeHHas peakuys Ha HIOHbl aMMOHMSL.

A3OTHAas KACIOTa, € PU3nuecKue U XMMUIECKHe
cBo¥icTBa (00IIME KaK IPEICTaBUTEINS Klacca KUCIOT
u *cnenuduyeckue®). ¥ A30THCTasI KUCIIOTA.
Vcnonb30BaHue HUTPATOB U COJIEH aMMOHHUS B
KaueCcTBE MUHEPAIBHBIX YA00peHUH. *

XUMHUECKOE 3arps3HEHUE OKPYXKAIOLIEH cpeibl
COCIMHEHUSIMH a30Ta (KUCIOTHBIE TOMK/IH,
3arps3HEHUE BO3/lyXa, IOYBBI U BOJOEMOB).

docdop, *amioTponHsie Moaupukanuu Gocdopa*,
¢uznyecKkue 1 XuMUYECKHE CBONCTBA.

Oxkcun docdopa(V) u dpochopnas kuciora,
bu3nYecKrue U XUMUYECKUE CBOMCTBA, *mofyueHue.*
*KavecTBeHHast peakius Ha GocdaT-nuoHsL.*
*Ucnonp3oBanue GpocdaToB B Kau€CTBE MUHEPATbHBIX
ynoOpeHuit. * 3arps3HeHue NPUPOIHBIX BOJOEMOB
dbocdaramu.

JleMoHCTpanuu

Konneknuu: docdop u ux coequHeHUsI.
B3anmoznencTere KOHLIEHTPUPOBAHHOM a30THOU
KHCJIOTBI C MEJIBIO.

JlabopaTopHbIe U NpaKkTHYecKue padoThl
JlaGopaTopHBIE OTIBITHI:

1. B3aumopeiicTBre cosieil aMMOHHUS C IIETOYBIO.
2. O3HakomJIeHHE ¢ 00pasamMu a30THBIX U

OOBACHATH 001I1e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
3J1EMEHTOB VA-Ipynibl U UX COEIMHEHUN C yUETOM
CTPOEHHUSI UX aTOMOB.

XapakTepu30BaTh GU3NIECKUE U XUMUYECKHE CBOMCTBA
IPOCTHIX BEIIECTB a30Ta U (hochopa U UX COeTUHEHHI
(ammuaka, coneit aMMOHMSI, @30THOM KUCIIOTHI, HUTPATOB,
okcugaa docdopa(V) u hochopHoii KUCIOTHI, PochaToB),
CIOCOOBI MX MOJIyYEHUs], IPUMEHEHUE U 3HAUE€HUE B
IPUPOJE U )KU3HU YEJIOBEKA C UCIOJIb30BAHUEM CXEMBI.

OmnpenensTe HOHBI aMMOHHUSA U POocaT-nOHBI B PaCTBOPE C
UCIIONIb30BaHUEM TaOIHIIbl " XapaKkTepHbIE peakluy Ha
KaTHOHBI U aHUOHBI".

OOBACHATD CYLTHOCTh HKOJIOTMUYECKUX MPOOITIEM, CBSI3aHHBIX C
HAXO0XJICHUEM COeMHEHMH a30Ta u Gocdopa B
OKpY’Karollen cpeze.

[InannpoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE
HKCHEPUMEHTBHI, TPOBOJIUTH HAOIIOJCHNS, 1€71aTh BBIBOBI
10 pe3yJIbTaTaM dKCIEpU-MEHTA.

CnenoBath npaBuiiaM 0e301acHoM paboThl B 1abopaTopun
IPY UCTIOJIb30BAaHUH XUMUYECKOH MOCYbI U 000py10BaHHUS.

[Tpon3BOINTE BBIYUCIIEHUS [0 XUMUYECKUM YPABHEHHSIM.

Hcnonb30BaTh NpH BHINOTHEHUU YU€OHBIX 3aJaHUHA TEKCTHI
yueOHHKa, CIIPaBOYHbIE MaTepHaJIbl (IEPHUOJUUECKYIO
cucremy xumuueckux 3seMeHToB 1. 1. Menneneena,
Ta0IHIy paCTBOPUMOCTH KUCJIOT, OCHOBAHHH H COJICH B
BOJIE, MIEKTPOXUMUYECKUH PsIJl HAIPSYKEHUI METAJUIOB).

Hcnonp30BaTh MpH BHIIOJHEHUH YU€OHBIX 3aaHUN U B

MIPOLIECCE UCCIIEI0BATENBCKON NEATEIbHOCTH HayYHO-
MOMYJISIPHYIO JIATEPATYPY XUMHUYECKOTO COJIEPKAHUS,
CIIpaBOYHbBIE MaTepuabl, pecypcel HTEepHETa mociie
KOHCYJIBTALIMH C I1€1aroroM
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dochopHBIX yTOOpEHUIA.
[IpakTuueckas padora:
Ne 10. TTonnyyenrue ammuaka, U3y4eHHE €ro CBOMCTB.

Bruruuciaenus
110 YPAaBHEHUSIM XUMUYECKUX peaKIUil

Tema 6. O0man
XapakTepuc-

THKA XHMHYECKHX
sj1eMeHTOB IVA-
rpynmnel.

Yruepon u kpeMHuUil u
HX COeTUHEHUSA

(8 1)

VYraepon, aluioTponHble MOIU(BUKAIMH TPpaduT,
anmas. BzaumoseiicTBue ¢ MeTasuiaMu, HeMeTaJlIaMH,
KOHIIEHTPUPOBAHHBIMU a30THOW U CEPHOU KUCIIOTaMHU,
pacrnpocTpaHeHHe B Ipupoae, husndeckue u
XUMHUYECKHE cBOMCTBa. Ancopoums. Kpyrosopot
yriaepoja B MPHUPOJIE.

Oxcunpl yraeposa, ux pU3NUecKnue 1 XHMUIECKHe
CBOICTBa, UX JIEHCTBUE HA KUBBIC OPraHU3MBI,
MOJIyYeHHUE U IPUMEHEHHUE. * DKOIOTHYECKre
po0IieMsl, cBI3aHHbIE ¢ OKcuioM yraepoaa(IV);
TUIOTE3a [NI00aTBbHOrO MOTEIIEHUS KIIMMaTa;
HNapHUKOBBIN 3 dext.*

VYroapHas KUCioTa U €€ Colu, UX PU3NYECKUe U
XUMHYECKHE CBOMCTBA, ITOJIy4Y€HUE U IPUMEHEHUE.
KauecTBenHnas peakuusi Ha KapOOHAT-HOHBL
*[lepBoHayalIbHbBIE MOHATUS 00 OPraHUYECKUX
BElIECTBaX KaK O COCUHEHMSIX yriiepoJia:
0c00eHHOCTH cocTaBa U cTpoeHus. [lonsaTue o
OMOJIOTHYECKH BaXXHBIX BEIIECTBAX: KUPAX, OCJIKaxX,
yriaeBojax. MarepuaabHOE €AMHCTBO OPraHUUYECKUX U
HEOPraHWYECKUX COCAMHEHUM. *

*KpemHui, ero ¢pu3znyeckue 1 XuMHUYECKHe CBOMCTBA
(Ha mpuMepe B3aUMOJICUCTBUS C METAJIAMH U
HEMETAJUIaMHM ), TIOJyYEHUE U IPUMEHEHHE B
3JIEKTPOHUKE. *

*CoenuHeHNns KpeMHUA B ipupoze. Oomiue
npeactaBieHus 00 okcuae kpeMHusA(IV) u
KpeMHUEBOU kucioTe. CUIIMKAThl, UX UCIIOJIb30BAHUE

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUHN CBOMCTB
37eMeHTOB [VA-Tpynnbl 1 UX COETUHEHUHN ¢ YYETOM
CTPOEHHS UX aTOMOB.

XapakTepu3oBath (pU3NUECKUE U XUMHUYECKHE CBOMCTBA
IPOCTBIX BEIIECTB yIJIepo/ia U KPEMHMSI U UX COCAMHEHUN
(OKCHIIOB yTIIepo/ia, YrOJIbHOM KHCIOTHI, KApOOHATOB,
OKCHJIa KpEMHUS, KPEMHHEBOW KHUCIIOTHI, CHIIMKATOB),
CHOCOOBI MX MOJyYeHUs], MIPUMEHEHUE U 3HAUCHUE B
IPUPOJIE U JKU3HU YEJIOBEKA.

Omnpenensats kapOOHAT- U CUITMKAT-

HOHBI B PaCTBOPE.

OOBACHATH CYHIHOCTb 9KOJIOTUYECKUX MTPOOJIEM, CBA3aHHBIX C
HaXO0XJACHUEM YTJIEKUCIIOTO T'a3a B OKpY Karollei cpese.

WnmrocTpupoBaTh B3aUMOCBSI3b HEOPTaHUYECKUX COSTUHEHUI
yriepo/ia U OpraHMYECKUX BEIIECTB M0l PYKOBOACTBOM
YUUTEIS.

[TmaHMpOBaThH M OCYIECTBIIATH HA IPAKTUKE XUMUICCKHEC
IKCIEPUMEHTHI, TPOBOIUTH HAOIOICHHS, I€TaTh BHIBOABI 110
pe3yabpTaTaM 3KCIIEpUMEHTA MOCIIe MPeIBapUTEIbHOM
paboTHI.

CnenoBath npaBuiiaM 06e301acHoO paboTkl B 1abopaTtopun
TP UCTIOJIb30BAHUH XUMHUYECKOM MOCY bl U 000pyI0BaHUSI.

Hcnons30BaTh PH BBITIOTHEHUH YICOHBIX 33 JaHUH TEKCTHI
yueOHUKa, cripaBouHble Matepuaisl ([leprogundeckyro
cucremy xumuueckux smemeHToB 1. 1. Menneneena,
TaOJIUIly PAaCTBOPUMOCTH KHUCITIOT, OCHOBAHUH U cOJie B
BOJIE, JIEKTPOXUMUICCKUN PSJ HAPSDKEHUH METAIIJIOB)
110CJI€ KOHCYJIbTALMK C IIEAATOTOM.
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B OBITY, MEAUITMHE, TPOMBIIINICHHOCTH. BaxkHelme
CTPOUTEIIbHBIEC MaTEpHUAJIbI: KEpaMHUKa, CTEKIIO,
IIEMEHT, OCTOH, kene300eToH. [Tpobaembr
0€30MacHOTO UCIOJIb30BAHUSI CTPOUTEIbHBIX
MaTepUaJIOB B TOBCETHEBHOM KU3HU. *

JdemMoHcTpauMu

Monenu KpUCTaJUIMYECKUX PEHIETOK anmMasa,
rpadura, MoneKyIbl QysuiepeHa.

AncopOumst pacCTBOPEHHBIX BEIICCTB
AKTUBUPOBAHHBIM yriiéMm. [IpoTuBoras.
Buneomarepuaiibl: CHIIMKaTHAS TPOMBIIIIICHHOCTb.
Moien MOJIEKYJT OPraHUYECKUX BEILECTB.

JlabopaTropHble M NpaKkTHYeCKHEe PadoOThI
JlabopaTopHBIil OMBIT:

KauecTBennas peaxiusi Ha KapOOHAT-HOH.
[TpakTideckue paboThI:

Ne 11. TTonyueHue yriekucioro ra3a u U3y4eHue ero
cBoiicTB. KauecTBeHHas peakius Ha KapOOHAT-UOH.
No 12. Pemenue sKcriepuMeHTaIbHBIX 33/1a4 IO TEME
«Hemeranbiy.

Boruucienus

M0 YPAaBHEHMSIM XUMHUYECKUX PEAKITUH, €CIIM OJUH U3
pEareHToB JIaH B BUJI€ BOJIHOTO PacTBOpa C U3BECTHOM
MacCOBOH JOJIEN.

Hcnonp30BaTh Mpy BHINOTHEHUH YY€OHBIX 3aaHU U B
IIPOLIECCE UCCIIEN0BATENBCKON EATEIBHOCTH HayYHO-
MOMYJISIPHYIO JINTEPATYPy XUMUYECKOTO COAepKaHUS,
CIIpaBOYHbIE MaTepualbl, pecypcsl UHTEpHETA nOCIe
KOHCYJIBTAIlH C [1€JaroroMm.

Paznen 3. Metaninl u ux coexunenust (20 1)

Tema 7. O0mme
CBOJCTBAa METAJJIOB
(49)

OO0m1as XxapakTepUCTUKa XUMHYECKUX dJIEMEHTOB —
METAJJIOB HAa OCHOBAHWUU MX MOJIOKEHHUS B
[Teproanueckoil cucTeMe XUMUYECKUX SJIEMEHTOB

PaCKpBIBaTB CMBICJI U3YYACMBIX MTOHATHH U MIPUMCEHATH OTU

MIOHATHUS IIPU ONMCAHUU CBOMCTB BELIECTB U UX
MIpEBpAIICHU.

OOBsICHITH 001IIME 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOWCTB
3JIEMEHTOB-META/UIOB U MX COCTMHEHUH C YIETOM CTPOCHUS
WX aTOMOB.

XapakTepru30BaTh CTPOCHUE METAIIIOB, 00IHe (PU3UIECKUE U

. . MenneneeBa u crpoeHust atoMoB. CTpoeHue
MeTauIoB. MeTrajunueckas CBA3b U METAJNINYECKAs
KpUCTAJIIIMYECKAsl PEIIETKA. DIEKTPOXUMUUECKUH psifg
HaNPsDKEHUN METAIUI0B. PU3NYECKUE U XUMUYECKHE

28




CBOMCTBa MeTa/UIOB. *O0IIME CIOCOOBI MOTYUYEHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIIOB U
OCHOBHBIE CITOCOOBI 3alTUTHI OT KOPPOo3uH. CIUTaBbI
(cranb, yyryH, AOPATIOMUHUN, OpOH3a), UX
MIpUMEHEHNE B OBITY U TIPOMBIIICHHOCTH. *

JleMoHCTpauMu

O3zHakoMJieHHE ¢ 00pa3liaMu METAJUIOB U CIUIABOB, UX
(U3UYECKUMHU CBOHCTBAMH.

Moenu KpUCTaUIMYECKUX PEIIETOK METAJIOB.
BuaeomaTtepuanbl: KOppo3usi METAJLIOB.

JlabopaTopHble 1 NpakTHYeCKHEe PadoThI
JlabGopaTopHbIe ONBITHI:

O3HakomieHUE C 00pa3liaMu CIIJIABOB METAJIJIOB.
3aBUCHUMOCTH CKOPOCTH PEAKIIMU MeTallla ¢ KUCIOTON
OT MPUPOABI METAIIA.

Beruuciaenus
— II0 YPaBHEHUSIM XUMHUYECKUX PEaKIMi, €CIIU OJTUH
W3 PEareHTOB COACPKUT IPUMECH

XUMHYECKHE CBOICTBA METAJIIOB.

XapakTepu30BaTh 001IUE CIIOCOOBI TOIYYEHHS METAIIIOB
nocie CTpyKTypUpOBaHuUsl MaTepuaia.

CnenoBath npaBuiiaM 6e30nacHoil paboThl B 1abopatopun
IIPU UCIIOJI30BAHUN XUMUYECKOM MOCY bl U 000py10BaHUS.

[Ipou3BOUTH BEIYUCICHUS 10 XUMUYECKUM YPaBHEHUSIM.

Hcnonb30BaTh Mpy BHITOJTHEHUH YU€OHBIX 3aJaHUI TEKCThI
yueOHuKa, cripaBouHble Matepuainsl ([lepuonndeckyro
cucremy Xxumudeckux 3seMeHToB 1. 1. Menneneesa,
Ta0IHIy paCTBOPUMOCTU KUCIIOT, OCHOBAHUM U COJICH B
BOJI€, DJIEKTPOXUMHUYECKHI Ps HAPSIKEHUI METAILIIOB).

Hcnonp30BaTh NpU BHIIOIHEHUH YY€OHBIX 3aJjaHUN U B
MPOIECCE UCCIIEeIOBATEIBCKON e TEIbHOCTH HAyYHO-
HOIYJISIPHYIO JINTEPATYPY XUMUYECKOTO COACpHKAHUS,
CIpaBOYHbBIC MaTepHUalbl, pecypcsl UHTEepHETa mocie
MIpe/IBAPUTENILHON KOHCYJIBTALIUHU C I1€Jar0roM

Tema 8. Baxxueiimue
MeTaJLJIbI H X

COeTHHEHH S
(16 )

[I{erounsle MeTasubl. 1lonoxenue B [lepnonnueckon
cucreMe xuMmuueckux saemeHToB /1. Y. MeHnzaeneena,
cTpoeHue atoMoB. Haxoxienue B mpupoze.
duznueckre 1 XMMHYECKHE CBOMCTBA (Ha MpUMepe
HaTpus U Kamust). OKCUJIBI ¥ TUAPOKCUABI HATPUS U
Kkanus. [I[puMeHenne menouHbIX METAIIIOB U UX
COCTUHEHUN.

[llenouno3eMeNbHEIC METAJIIbl MATHUI U KaJbIUH,
cTtpoeHnue aroMoB. [lomoxenue B Ileprnonnueckoin
cucreMe xuMuueckux 3jaemMenToB . M. Menaeneena.
Haxoxnenune B npupoje. Pu3nueckre 1 XUMUYECKHE
cBoiicTBa. BakHelme coeqMHEHUS KaIbIUs (OKCH]I,
TUAPOKCH I, coutr). *JKECTKOCTH BOABI U CITOCOOKI €€
yCcTpaHeHus. *

Amomunuii. [Tonoxxenue B [lepronnueckoit cucreme

OOBACHATH 0011E 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
9JIEMEHTOB-METAJIJIOB B IPYMIAX U UX COEAMHEHUH ¢ yu4EToM
CTPOEHHS UX aTOMOB.

XapakTepu3oBaTh (PU3NUYECKUE U XUMUYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB METANIOB U UX COEAMHEHUH (OKCHIIOB,
THJPOKCHIOB, COJIEH) C OMOPOM Ha CXeMY, CIIOCOOBI UX
MOJTYYEHHsI, IPUMEHEHHE ¥ 3HAUYCHHE B IPUPOJIE U KU3HH
YeioBeKa.

Pacrnio3HaBaTh ¢ TOMOIIIBIO KAYECTBEHHBIX PEAKIHI HOHBI
METaJJIOB (MarHus, KalbLus, ATIOMUHNS, LIMHKA, JKele3a
(2+), xxenesa (3+), menu (2+) ¢ UCTIONTH30BAaHUEM TAOHIIHI
"XapakTepHble peaklMy Ha KaTUOHBI'.

[TnannpoBaTh U OCYIIECTBIATh HA IPAKTHKE XUMUYECKUE
HKCIIEPUMEHTHI, IPOBOIUTH HAOIIOICHHUS, IeTIaTh BBIBOJIBI 10
pe3ynbTaTaM SKCIEPUMEHTA.
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xumudeckux saeMenToB . 1. MenneneeBa, ctpoenue
aroma. Haxoxnaenue B npupoze. dusndeckue u
XUMUYECKHE CBOMCTBA. AMGBOTEpHBIE CBONCTBA
OKCH/JIa ¥ THUJIPOKCHUJIA.

Keneszo: cocraB, cBoiicTBa 1 nostydeHue. [lonoxenue
B [leproinueckoi cucteMe XMMUYECKUX JJIEMEHTOB
. Y. MenneneeBa, ctpoeHue aroma. Haxoxaenue B
npupoge. Pusnyeckne U XMuMUYECKHUE CBOMCTBA.
Oxkcuapl, THAPOKCU B B conr xene3a(Il)

u xeneza(lll).

JleMoOHCTpaL U

BzaumopeiicTBue HaTpUs ¢ BOJIOM.

OkpaiMBanue MmiaMeH HOHAMU HATPUS U KaJusl.
OkparnuBaHue IaMeHH HOHAMU KaJlbIusl.
BsanmopeiicTBre okcuaa KaJbIlMs C BOIOM.
Buneomarepuansl: ropeHHe )Keje3a B KUCIOPOIe U
XJIOpE.

JlaGopaTopHblie 1 NpaKTHYecKne padoThl
JlaGopaTopHBIE OTBITHI:

O3HakomJIeHHE ¢ 00pa3lamMH aTlOMUHHUS U €T0
CIUIaBOB.

AmboTepHbIe CBOICTBA THIPOKCH/IA ATFOMUHHUSL.
KauecTBeHHbIE peakllMM Ha HOHBI JKeJe3a.
[IpakTuyeckue paboOTHI:

Ne 13. Pemenue skcriepuMeHTaIbHbIX 33/1a4 10 TEME
«MeTamey.

Beruucienus
10 YPABHEHUSM XMMHUYECKUX PEAKIUU.

CrnenoBatb npaBuiiaM 6e301MacHoi paboTsl B 1a00OpaTOpHH MU
UCTIOJIb30BAHUHU XMMUYECKOU TIOCYABI ¥ 000PYIOBaHUSI.

[Ipon3BOAUTE BEIYHMCIICHUS 10 XUMUYECKUM YPABHEHUSIM.

BeicTpanBath pa3BEPHYTHIE IMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoi Ha UHGOpMAIIHIO U3 Y4eOHUKA U CITPABOYHBIX
MaTepuasnoB, IPAMOTHO UCII0JIb30BaTh U3Y4CHHBIN
MOHATUHHBIN anmnapar Kypca XMMUH.

Hcnonp30Bath py BHIIOJHEHUH Y4€OHBIX 3aJJaHUM U B
MPOLIECCE UCCIIE0BATENBCKON AEATEIbHOCTH HAYYHO-
MONYJIAPHYIO JIUTEPATYPY XUMUYECKOTO CONECPKAHNU,
CIpaBOYHbIE MaTepHalibl, pecypcsl UHTepHEeTa nocie
MIpEABAPUTEIIBHON KOHCYJIBTALUU C IIEAAr0OroM

Paznen 4. Xumus u okpy:kawmias cpeaa (3 u)
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Tema 9. BemecTBa n
MaTepHuaJIbl B (KU3HHU
yeJI0BeKa

(3 1)

*HoBsle MaTepuasbl U TeXHOJIOTUU. BemiecTBa u
MaTepHUaJIbl B IOBCEAHEBHOM )KU3HU YEJIOBEKA. XUMUS
1 3710pOBbe. be3onacHoe ucnoap30BaHUE BEIIECTB

U XUMHUYECKUX PEaKIUil B OBITY.

[TpupoHbIE HCTOYHUKH YTIIEBOIOPOIOB (YTOJIb,
NPUPOHBII ra3, HeTh), IPOAYKTHI HX IepepadOTKH,
WX POJIb B OBITY M MPOMBIIIJIEHHOCTH.

OCHOBBI IKOJIOTUYECKOM IPaMOTHOCTU. XUMHUECKOE
3arpsisHEHNE OKPYXKAIOUIei cpebl (MpeaeabHo
nomyctumasi KoHeHTparus semiects — [1JIK).

Ponp XxuMuM B pelieHnr SKOJIOTHYECKUX TTPOoOIeM. *

XapakTepr30BaTh POJIb XUMHHU B Pa3InIHbIX chepax
JICSITEJIbHOCTH JIFO/ICH, OCHOBHBIC BEIIIECTBA U MATEPHAJIbI,
IPUMEHSEMBIC B )KU3HU COBPEMEHHOT'O YEJIOBEKA.

OOBSACHATH ycTIOBUS 0€30MIaCHOTO UCIIOJIb30BAHUS BEUIECTB U
XMMHUYECKHX PEaKIUi B OBITY.

AHQJIN3UPOBATH ¥ KPUTHUYCCKH OIICHUBATH HH(DOPMAIHIO
O BJIMSHUH TPOMBIIICHHOCTH, CEJILCKOTO X03SHCTBA,
TPAHCIIOPTA U JIP. HA COCTOSIHUE OKPYKAIOILEH CPeIbl.

YMeTh OKa3bIBaTh MEPBYIO MMOMOIIIb TPU XUMUYECKHX 0XKOTax
U OTPAaBJICHUSX.

[TpuHMMaTh yyacTHe B OOCY)KICHUH MPOOIEM XUMHUECKON 1
9KOJIOTUYECKOM HANPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3HIIUIO 10 MTPOOJIeMe U TpeIarath
BO3MOXHBIC ITyTH €€ PEIICHUS ¢ OMOPOi Ha HH(OPMAITHIO 13
y4eOHHMKA U CIIPaBOYHbIC MaTepHabl, pecypchl HTEpHETA.

IToypouHoe miiaHupoBaHue

KosmnuecTBo yacos JJIeKTPOHHBIE
Ne Jara nu¢ppoBbIe
Tema ypoka Kontpoasnubie IIpakTnyeckue p
n/n Bcero u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
ITepuonuueckuii 3akoH. [lepuonnueckas
1 CI/ICI?[eMa XAMHUYECKUX BHCMI;HTOB pI | 1 bubmorera [JOK
T https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B N3MEHEHHUH CBOMCTB
2 XI/IMI/I‘IGCKII:/)IX 3JIEMEHTOB MEPBEIX TPEX 1 bubmorexa LIOK
PBEX TP https://m.edsoo.ru/00adb6b6
TIePHOJIOB
3 Knaccugukanus 1 HOMEHKIaTypa | bubnnoreka [JOK
HEOPraHUYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
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Bunnl XMuMHY€ECKOM CBA3U U THIEI

bu6mmoreka [IOK

4 ..

KPUCTAJUINYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel mo reme

5 «[ToBTOpEHue u yrirybaeHne 3HaHUHA
OCHOBHBIX Pa3JiesIoB Kypca 8 Kiiaccay

6 Kiaccudukanus XuMruIecKux peakiyi mo bubmuorexa [JOK
pa3IMYyHbIM NIPU3HAKAM https://m.edsoo.ru/00adbcb0
IlonsTHE O CKOPOCTH XUMHUYECKOM

7 C€aKIHNU HOHHpTI/Ie 0 TOMOT'€HHBIX U bubmorexa HOK
p ) https://m.edsoo.ru/00adbe9a
TFEeTEPOTCHHBIX PEaKIUIX
[TonsiTHE 0 XUMHUYECKOM PAaBHOBECHH.

2 @akTOpPHI, BIUSAIOIINE HA CKOPOCTh bubnuoreka [IOK
XMMHYECKON PEAKIIUU U MOJ0KECHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 31EKTPOIUTAICCKOM

10 nncfounauMHpCHHLHHe " ci1a0ble bubmiorexa LIOK

’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HNonnslie ypaBHEHUS peaKIuit bubmiorexa LIOK
yp p https://m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA KHCJIOT B
12 OCHOBAHHMH B CBETE NPEJCTAaBICHUI 00 bubmorexa [JOK
1P https:/m.edsoo.ru/00add5d8
BJIEKTPOJIUTUYECKON JUCCOIUALINHT
XHWMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MPEICTABIICHUI 00 3JIEKTPOIMTHYCCKOU bubmorexa [JOK
P p https://m.edsoo.ru/00add8b2
JHCCOIAAIIN
. bu6mmoreka [IOK
14 [TonsaTHe 0 ruapoIU3E COnen

https://m.edsoo.ru/00add9d4
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bu6mmoreka [IOK

15 O0001IeHre U CUCTEMATH3AMS SHAHUH
= . https:/m.edsoo.ru/00addd12
16 [Tpaktuyeckas pabora Ne 1. «Permenune bubnuoreka [IOK
DKCIEPUMEHTAIIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonrponsHasg padora Ne2 1o Teme
17 <<3J‘I:II()T OJIHTHpquKaﬂ IYCCOLIHAIINS Enbmiorexa IOK
p ) https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIMU B paCTBOPAX)»
OO01mas XxapaKTepuCTHKA TaJIOTCHOB. bubnunoreka [JOK
18 N
XHMMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopon. ConstHas KMCIIOTA,
19 XI/IME‘I@CKI/I: CBOWCTBA, ITOJIYUECHHE bubmaorexa LJOK
’ ya ’ https://m.edsoo.ru/00ade 104
MPUMEHEHUE
IIpakTryeckas padora Ne 2 o teme
20 <<1?Ion eHue coI?mHoﬁ KHCJIOTBI bubmmorexa LIOK
ya . N ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Brrancnenus mo ypaBHEHHSIM
21 XUMHAYECKUX eazﬁnﬁ €CJIM OJTVH U3 bubmaorexa IJOK
p ’ A https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
O6mas xapakTepucTuka 3J1eMeHToB VIA- bubnuotexa [JOK
22
TPYIIIIBI https://m.edsoo.ru/00ade64a
Annotpormnnbie MOAUGHUKALIAN CEPLI.
23 HaXO)KIZICHI/Ie ce I)JII I/I(beé coe I/IHeII){I/Iﬁ B Bubmaorexa LOK
p 51 https://m.edsoo.ru/00ade64a
npupojie. XUMHUYECKHE CBOMCTBA CEpPhI
CepoBoaopo, ctpoeHue, Gpu3nuecKue u bubnmuotexa [JOK
24 iy
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl ceprul. CepHas KUCIIOTA,
25 qmsngecmlz " menqecxne CBOMCTBA bubmoreia OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
26 XUMHUYECKUE PEAKIUH, JIEKAITUE B bubnnorexka [HOK

OCHOBC IMPOMBIIIIJICHHOT O crocoba

https://m.edsoo.ru/00adec8a
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MOJIyYEHUSI CEPHOI KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
Cpelibl COCIMHEHUSIMU CEPbI

BrlunciieHrne MaccoBOil JOJIU BBIXOa

bubmuorexa [JOK

27
MPOAYKTA PEAKIUUA https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTeprucTHUKa 3JIEMEHTOB V A-

)3 rpynibl. A30T, paclipoCTpaHEHUE B bubnmnoreka [JOK
npupoje, Gu3nIecKkue 1 XUMHIECKHE https://m.edsoo.ru/00adeeab
CBOMCTBA

29 AMMUak, ero Gpu3NYECKue 1 XUMUYECKHE bubnuorexa [JOK
CBOMCTBA, OJIy4YEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas pabora Ne 3 o Teme

30 <<1?IOJI eHue athHaKa U3Y4YEHHE €ro bubmoreia HOK

e Stk https://m_eds00.ru/00adf180
CBOMCTB»

31 A30THas KuCnoTa, e€ pusnyeckue u bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonws3oBanre HUTPATOB U COJIEH
aMMOHWUS B KQU€CTBE MHUHEPAIbHBIX

32 TOOpeHnil. XMMHUYECKOE 321 SI3HEHHE Bubmaorexa IJOK
YAODPCHIIL. 7 P https://m.edsoo.ru/00adf518
OKpY’KaroIen cpeibl COeTMHEHUSIMU
azoTa
Docpop. Oxenn pochopa (V) u

33 (pocg)o pHaH KI/ICJ‘I((I))Ta (b(blfm(qez:xne " bubmorexa LHOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOTYyYEHUE
Ucnons3zoBanne pocdaToB B KayecTBe
34 MHHEePaJTbHBIX )1(1())6 qe)HI/Iﬁ 3arpsizHenue bubmorexa LIOK
P . yRoop ] P https://m.edsoo.ru/00adfc20
MPUPOIHOH cpenbl hocdaTamu
35 VYrnepoa, pacnpocTpaHeHUE B IPUPOJIE, bubnmoreka [JOK

¢bu3nyeckrue 1 XuMHUYeCcKre CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcuapl yrieposaa, ux GU3NYECKUe
XUMHUYECKHUE CBOUCTBA. DKOJIOTHYECKHE

bu6mmoreka [JOK

36
MPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM https://m.edsoo.ru/00adfebe
yriepoaa (IV)
37 VronbHasg KHCI0Ta U €€ COIn Bubmaorexa ITOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o Teme
33 "[lonyueHune yriaekuciioro rasa. bubnnorexa [HOK
KadecTtBenHnas peakiys Ha kapOOHaT- https://m.edsoo.ru/00ae027e
non"
IlepBoHavanbLHBIE TOHATHS 00
39 0 rpaHI/IquKI/IX BEIleCTBax Kak O bubnmorexa LOK
P https://m.edsoo.ru/00ac054¢e
COEIMHEHMSX yIiiepoJia
40 Kpemunii u ero coefUHEHUS bubmaorexa [IOK
P https://m.edsoo.ru/00ac080a
[IpaxTnueckas padora Ne 5. Pemenue
41 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuotexa [JOK
«BaxHelmme HeMeTaIIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHEHHUS
KontpoasHas padora Ne3 mo teme
b . P bubmuorexa [JOK
42 «Baxnemme HeMeTaIIbl U UX
https://m.edsoo.ru/00ac0e18
COEIUHEHUS
OO01mas XxapakTepuCcTHKa XUMUIECKUX
9JIEMEHTOB — METAJNIOB. MeTandyeckas
bu6mmoreka [IOK
43 CBA3b U METAJNIMYECKAsi KPUCTAIINYECKASI
.. . https://m.edsoo.ru/00ae103e
peméTka. Pu3nuecKue CBOMCTBa
METaJJIOB
XUMHYecKre CBOMCTBA METAIIOB.
. N bubnmoreka [JOK
44 DJIEKTPOXUMUYECKUH P HATPSIKEHUI

METAaJIJIOB

https://m.edsoo.ru/00ael 156
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OO6mue crmocoOb! MOTYYSHUST METaJLIOB.
CrnaBel. BeraucieHus o ypaBHEHUSAM

bu6mmoreka [JOK

45
XMMHYECKUX PEAKIUH, ECIIU OJAUH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COJEPKUT MPUMECH
46 TTousaTue o0 KOpPPO3UU METATIIOB Bubmorexa LIOK
PP https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
4
7 IHenounbie meTanb! https://m.edsoo.ru/00ae14b2
48 OKCHUIBI U TUAPOKCUIBI HATPHUS U KAIUS Brommozexa [OK
A Ap A p https://m.edsoo.ru/00ac14b2
49 IllenoynO3eMeIbHBIC METAJIbI — KAJIbIIUH bu6mmoreka [IOK
U MarHuu https://m.edsoo.ru/00ael5e8
50 Baxueiinme coefMHEHNUA KaJIbIUA Brommozexa [OK
A 1 https://m.edsoo.ru/00ael5e8
51 O0001IeHre 1 cUCTeEMaTH3aus 3HAHNUI
JKécTkoCcTh BOJIBI M CIOCOOBI €€ bu6mmoreka [IOK
52
YCTpaHEHHUS https://m.edsoo.ru/00aec1886
IIpakTueckas padora Ne 6 o Teme
53 ")IIZéCTKOCTL BOpLI 1 METOEI €€ bubmaorexa IJOK
" A https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bubmuorexa [JOK
>4 AmomuHui https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [IOK
55
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
K
56 c1es0 https://m.edsoo.ru/00ae1d86
57 Oxcupl, THIAPOKCUIB 1 contr xene3a (II) bubnmoreka [JOK
u xene3a (I11) https://m.edsoo.ru/00ae35¢e6
58 O000111eHIE U CUCTEMATH3AaIIU 3HAHUI
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[IpakTrueckas padota Ne 7. Permenue

59 SKCIEPUMEHTAIBHBIX 33724 M0 TEME 1 bubnunoreka [JOK
«Baxxkneimme MeTaibl U UX https://m.edsoo.ru/00ae3de8
COCIMHCHMS
Brruuciienus o ypaBHEHUSIM
XUMHYECKHUX PEAKIUM, €CIIU OUH U3

60 peareHToOB z[ai B U30BITKE I/IJ'II/IHCO,ZLep)KI/IT 1 Enbmmorexa IOK

!’ https://m.edsoo.ru/00ae1750
npuMecH. BoruuciaeHust MaccoBOM 10U
BBIX0/1a TPOJIYKTA PEAKLIUU

61 O00011IeHrEe U CHCTEMATH3AlIMs] 3HAHUI 1
KonTponbnas pabota Ne4 mo teme

62 «BakHelme MeTaaiabl U UX 1
COCITMHEHHU

63 BemectBa u Matepuainbl B IOBCETHEBHOM | bubnnorexa [JOK
JKU3HU Y€JI0BEKA https://m.edsoo.ru/00ae3f50

64 XHUMUYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH 1 bubnuoteka [JOK
cpensl https://m.edsoo.ru/00ae4270

65 Ponb xumMuM B perieHnn SKOJIOTHYECKUX | bubnuoreka [IOK
npobem https://m.edsoo.ru/00ae4270
PezepBHblit ypok. O6o011eHNE U bubmmoreka [IOK

66 . 1
cucreMarul3anusa 3HaHuu https://m.edsoo.ru/00ac0d0Oa

67 PesepBHblil ypok. O6006111eHIE 1 1 bubmuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c

68 PezepBHblit ypok. O6o011eHNE 1 | bubmmoreka [IOK
CHCTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00ad9cb2

OBHIEE KOJIMYECTBO YACOB I1O 63

[TPOI'PAMME
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 447200959609934981311677372486379060188671997419
Bnageney Banokosa CeeTnaxa KDpbesHa

OeicTevTened C 08.09.2024 no 08.09.2025
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