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[HOACHUTEJIbHA 3AITMCKA

Pabouas mporpamma mno XMMHH JUisl 00YYaroIIMXCs C 3aJEPKKON MCUXUYECKOTO
pazButusa (nanee—311P) Ha ypoBHE OCHOBHOro OOIIEro oOpa3oBaHMs COCTaBI€HA Ha
ocHoBe DenepanbHO paboueil mporpaMMbl IO XUMUHM JJIsI 00YUAIOIIUXCS € 3aJ€PKKON
ncuxuyeckoro pazButus (naigee — 3IIP) Ha ypoBHe ocHOBHOro 0011er0 00pa3oBaHus,
pa3paborannoii ®I'BHY «MHCTUTYT KOpPPEKIIMOHHOM MEeJarorukKu» U pa3MelIeHHON Ha
caire https://ikp-rao.ru/frc-ovz3/

®denepanpHas paboyas MporpaMMa 1Mo XUMHH AJIsI 00YJaroIIUXCsl ¢ 3aAePKKOM
ncuxudeckoro paszputusa (manee — 3[IP) Ha ypoBHE OCHOBHOTO 00IIEero 0Opa3oBaHUs
NOJATOTOBIIEHA Ha OCHOBe DenepalibHOTO TOCYAapCTBEHHOTO 00pa30BaTEbHOTO
cTaHjapra ocHoBHoro ooOmiero obpazoanusi (IIpuka3 Munnpocsemenus Poccun ot
31.05.2021 r. Ne 287) (manee — ®I'OC 0OO0OO0O), DenepanbHON aganTUPOBAHHOU
o0pa3oBaTeIbHON MPOTrPaMMBI OCHOBHOTO OOIIET0 00pa30BaHUs IS OOYYArOIIHUXCS C
OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3710poBbs (IIprka3z Munnpocsemenus Poccun ot 24
HOsiOpst 2022 r. No 1025), denepanbHoil paboyell mporpaMMbl OCHOBHOTO OOIIETO
oOpa3zoBaHus 10 yueOHOMY mpenMery «Xumus», DenepalibHON MNPOrpaMMBbl
BOCIIUTAHUS, C YYETOM pAacIpeAelieHHBIX MO0 KiIaccaM MPOBEPSIeMBIX TPEOOBaHUH K
pe3ynbTaTam ocBoeHus: denepanbHOl aanTUPOBAHHONW 00pa30BaTEIbLHON MPOTrpaMMBbl
OCHOBHOTro oOmiero o6pa3oBaHusi i OOydyarolUXcs C 3aJEPKKOM MCUXUUYECKOTO
pa3BUTHSL.

VYyeOupiii  mpeamer  «XUMHUS»  BXOAUT B MpPEAMETHYIO  00JacTh
«EcrecTBeHHOHay4HbIE TIPEAMETHI». B cucTeMe ecTeCTBEHHOHAYyYHOro 0Opa3oBaHMs
XUMHS KaK Y4eOHBIA MpeIMeT 3aHUMaeT Ba)KHOE MECTO B MO3HAHUH 3aKOHOB MPUPO/IHI,
dbopMHUpOBAaHUM HAYYHOM KapTHUHBI MHpA, CO3JAHUM OCHOBBI XMMUYECKHX 3HAHHM,
HEOOXOUMBIX [l TIOBCEAHEBHOM >KM3HU, HABBIKOB 3JI0POBOTO M OE€30MAaCHOTO IS
YelioBeKa W OKpyXkalolied ero cpeabl oOpa3a JKU3HM, a TakkKe B BOCHUTAaHUU
JKOJIOTUYECKOM KYJIBTYPBI.

YenemHocTh M3y4yeHUsT XHUMHUU CBA3aHA C OBJIAJCHUEM XMMHUYECKUM SI3BIKOM,
coOJIfoIcHUEM MpaBuil  0€30MacHOM padOThl MpPU  BBINOJHEHUU XUMHUYECKOTO
JKCIIEPUMEHTA, OCO3HAHHEM MHOTOYHMCIICHHBIX CBSI3€M XMMHUU C IPYTUMH IPEAMETaMHU
LIKOJIBHOT'O Kypca.

[Iporpamma BKJITIOYAET B C€0S1 OCHOBBI HEOPTAaHUYECKON U OPraHUYECKON XUMUMU.
I'maBHOM uaeel mporpaMmsl SIBJISIETCS CO3/laHHe 0a30BOT0 KOMIIJIEKCA OMOPHBIX 3HAHUI
M0 XUMHH, BBIPAKEHHBIX B (OpME, COOTBETCTBYIONIEH BO3pacTy OOydarolUXCid U UX
0COOBIM 00Pa30BATEIBHBIM MTOTPEOHOCTSIM.

B coxepxanun 1aHHOTrO Kypca MPEICTaBICHbl OCHOBOIOIATAIOIMINE XUMUYECKUE
TEOPETUYECKUE 3HAHUS, BKIIOYAIOIIME W3YUYECHHE COCTaBa W CTPOCHHS BEIIECTB,
3aBUCUMOCTH WX CBOWCTB OT CTPOCHMS, IPOTHO3UPOBAHUE CBOWCTB BEIIECTB,
WCCIIEIOBAaHUE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALICHUN U MYyTE€N YIIPABICHUS UMHU
B LIEJISIX TIOJIYUYEHUS BELIECTB U MATEPUATIOB.

TeopeTnueckyro OCHOBY M3YYEHHSI HEOPraHMYECKOW XHUMHUU COCTABISIET ATOMHO-
MoJIeKyJIsIpHOE yueHnue, [lepuoanueckuii 3axkoH /(.M. MenaeneeBa ¢ KpaTKUMHU



CBEJICHUSIMU O CTPOCHUU aToMma, BHUJAX XUMHUUYECKOM CBSI3M, 3aKOHOMEPHOCTSIX
MPOTEKAHUS XUMUYECKUX PEAKITUH.

B u3yueHun kypca 3HauMTeNbHAS POJIb OTBOJAUTCS XUMUYECKOMY IKCIIEPUMEHTY:
MPOBEJACHUIO TMPAKTHUYECKUX U JA0OpaTOpPHBIX paldoOT, OMUCAHHUIO PE3YyJIbTATOB
YUYEHUYECKOTO SKCIEPUMEHTa, COOJIOJEHUIO HOPM U TMpaBWi Oe30MacHO paboThl B
XUMUYECKON Tab0paTopuHu.

Peanuzanus ganHo#M nporpaMmbl B mpoliecce 00ydeHus M03BOJTUT 00yHarOITUMCS
¢ 31IP ycBOUTH KIIFOUEBBIE XUMUYECKUE KOMIETEHIIMU U TTOHSATh POJIb U 3HAYCHUEXUMUU
Cpeau APYTuX HayK O MPUPOJIE.

N3ydenne xumum crocoOCTBYET (POPMHUPOBAHUIO Y OOYYaAIOIMIMXCS HAyYHOTO
MHUPOBO33PECHUS, OCBOCHHUIO OOIIEHAYYHBIX METOJOB (HAOIIOJCHUE, HU3MEPECHUE,
AKCTIEPUMEHT, MOJCIMPOBAHUE), OCBOCHHUIO MPAKTUYECKOTO0 MNPUMEHEHUS] HAyUHBIX
3HaHUI, OCHOBAHHOTO Ha MEKIPEIMETHBIX CBS3SX ¢ IpeaMeTamMu «OKPYKaIOIMIUN MUPY,
«Duzuka», «buonorusy, «l'eorpadus», «Marematukay 1 (GOpPMHUPYET KOMIETEHIIUH,
HE0OXOoAUMBIE JJIsl IPOIOJDKEHHST 00pa30oBaHUs B 00JIACTH €CTECTBEHHBIX HAYK.

N3yuenne xuMuM CcHocOOCTBYeT pa3BuTHO Yy oOyuatommuxcss ¢ 3IIP
IIPOCTPAHCTBEHHOTO  BOOOpakeHUs, (YHKIMOHAJIBHOW  TPaMOTHOCTH, yMEHUS
BOCIIPUHUMATh WU KPUTUYECKH aHAIM3UPOBATh WH(OpMAIMIO, NPEICTABICHHYIO B
pasnmuuHbIX (Gopmax. 3HAYUMOCTh TIpeAMeTa JUIs Pa3BUTHUS KU3HCHHOW KOMIIETEHIIMHU
oOyvaromuxcs ¢ 3I[IP 3akmrodaeTcss B YCBOGHMHM OCHOBBI XUMHUYECKUX 3HAHHM,
HEOOXOJMMBIX [IJIi TIOBCEAHEBHOM >KM3HU; HABBIKOB 370POBOTO M OE30MACHOr0 st
YeJioBeKa M OKpPY’XKalolllel ero cpeibl oOpasza >KU3HU; (OPMUPOBAHUU IKOJIOTUUECKOU
KYJIbTYPBL.

[Iporpamma oTpakaeT cojep:kaHue OOydeHHs MpeaMeTy «XUMHUS» C YYETOM
0CcOOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEH oOyuaromuxcs ¢ 3[1P. Opnanenue yueOHbBIM
npeaMeToM «XHUMHsS» MPEJCTaBISET ONPEEICHHYIO TPYIHOCTh I 00y4aroluxcs ¢
3I1P. D10 cBsi3aHO ¢ OCOOCHHOCTSMH MBICIIMTEIIBHOW NESITEIHbHOCTH, TIEPHOIUICCKUMHU
KoJIeOaHUSIMH BHUMAaHUS, MAJIbIM 00bEMOM MaMsITH, HEIOCTATOYHOCTBIO OOIIIEro 3amaca
3HAHUM, MOHWKEHHBIM IIO3HABATEIbHBIM HHTEPECOM W HU3KHUM YPOBHEM pEYEBOIO
pa3BUTHSL.

Jlns mpeonioneHuss TPYAHOCTEH B HW3YYEHHHM YYEOHOro mpeaMera «XUMH»
HeoOXxoMuMa afanTaiys o0beMa U XapakTepa ydeOHOro MaTepuaia K mo3HaBaTeIbHBIM
BO3MOXHOCTSIM JIAHHOW KaTeropuu OOyYaronIuxcs, y4eT UX OCOOCHHOCTEW pa3BUTHS:
HCIIOJIb30BAaHUE aJTOPUTMOB, BHYTPUIPEAMETHBIX M MEKIPEIMETHBIX CBS3€EH,
MOCTENEHHOE YCIOKHEHUE U3YyYaeMOro MaTepuania.

[Ipy wu3yyeHHH XUMHUHM HEOOXOIMMO OCYIIECTBISITh B3aWMOJICUCTBUE Ha
MOJIMCEHCOPHOW OCHOBE.

TeopeTnuecknii Marepuang peKOMEHAYETCS M3ydaTb B NPOLIECCE MPAKTUYECKON
NeATeNbHOCTU. BO3MOKHO BBIJIEJICHHE OTHEJIbHBIX YPOKOB Ha pELICHUE 3ajJlad B CBSI3U
CO CJIOXHOCTBIO aHanmm3a Tekcta oOydwaromumucs c 3[IP. Oprammueckoe e€IMHCTBO
MPAKTUYECKON M MBICIUTENbHONW JEATEIbHOCTH OOYYaIIMXCS Ha YPOKax XHUMHUHU
CrocOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHIO 0A3MCHBIX XMMUUYECKUX 3HAHUUN U
ymeHuil. Ocoboe BHUMaHHE MPU U3YYEHUU XUMUU YJIENAETCS U3YUYCHHUIO «CKBO3HBIX)
MOHATUNA U POPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepUala.



Henu u 3a1a4n n3yyeHus1 y4eOHOro npeamMera « XuMusH»

O6mue wnenu wu3ydyeHuss ydyeOHOro mnpeaMera «XHUMHS» MPEACTaBICHbI B
OenepanbHOil  paboueld mporpamMMe  OCHOBHOro  obOmiero  oOpaszoBanusi. OHH
AKTyaJIU3UPOBAHBl C YYETOM HOBBIX NPHOPUTETOB B CHCTEME OCHOBHOI'O OOULIEro
o0Opa3oBaHus, HANPABIEHHOCTH OOYYEHHUS Ha pa3BUTHE M CaMOPA3BUTUE JUYHOCTH,
dopMupoBaHue €€ HMHTEJUIEKTa U o0miell KynbTypbl. OOydeHHMEe YMEHUIO YUYUThCS U
MPOJ0JIKATh CBOE 00pa30BaHUE CAMOCTOATENILHO B HACTOSIILIEE BPEMS SIBJISIETCS OJJHOM U3
BaOKHEHUIINX (PYHKIUN y4eOHBIX IPEIMETOB, B TOM YHUCIE U «XUMHI.

Hnst obywaronuxest ¢ 3IIP, Ttak e, Kak W AJi1 HOPMAaTUBHO Pa3BUBAIOLIUXCS
CBEPCTHHUKOB, OCBaMBAIOLIUX OCHOBHYIO o0Opa3oBaTeabHyIO porpaMmmy,
JOMHUHHPYIOLIEE 3HaYCHUE IPUOOPETAIOT TaKKE LEH, KaK:

dbopMHUpOBaHUE  WHTEIUIEKTYaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOSATEILHOMY IPUHATHIO PEILICHUN, CTOCOOHOM a1anTHpOBaThCS
K OBICTPO MEHSIOLIUMCS YCIOBUSIM >KU3HU;

HAIPABJICHHOCTh OOYYEHHS HAa CHCTEMAaTUYECKOE NPUOOIIECHHE YYalUXCcs K
CaMOCTOSTEIbHOM MO3HABATEIBHOM €SI TEIbHOCTH, HAYYHBIM U MPAKTUYECKUM METOAaM
no3HaHus, (GOPMHUPYIOUUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

o0OecrieyeHrue YCJIOBHM, CHOCOOCTBYIOIIUX MNPUOOPETEHUIO OOYYarOIMIMMUCS
OTbITa Pa3HOOOPA3HOMN JIEATETbHOCTH, TO3HAHUS U CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTF0YEBBIX KOMITETEHIINM ), UMEIOIIUX YHUBEPCATIbHOE 3HAUCHUE ISl Pa3JIMYHBIX BUJIOB
JESATENIbHOCTH;

(GopMupoBaHUE YMEHHUH OOBSICHATH U OLIEHUBATDH SIBICHUS OKPYXAIOIIETO MHpa
Ha OCHOBAaHWH 3HAHWI U OIIBITA, ITOJYYEHHBIX IIPY U3YYEHUN XUMUU;

(GopmMupoBaHue y 00YyYarOIIMXCS T'YMaHUCTHMUECKUX OTHOLIEHUM, MOHUMaHUS
LIEHHOCTH XMMMYECKHUX 3HAaHUN JUIsl BBIPAOOTKM 3KOJOTHMYECKH I€JIeCO00Pa3HOro
HOBEJICHUS B OBITY M TPYAOBOH JNEATEIBHOCTHU B LEJIAX COXPAHEHMsI CBOETO 3/I0POBBS U
OKPY’KAIOIIEH IPUPOTHON CPEBI;

pa3BUTHE MOTHMBAIlMM K OOYYEHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHMIO Ha OCHOBE YCBOEHHS OOLIEUETOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY NMPOQMIIS U HAIPABIEHHOCTHU JaJIbHEHIIIET0 00yUeHHUS.

Kypc HampaBiieH Ha peleHue Cleayomux 3a1ad, 00ecedrBaroIuX peaan3auio
JUYHOCTHO-OPUEHTUPOBAHHOIO U JAESATEIBHOCTHOIO IOJIXOI0B K OOYYEHUIO XUMHUHU
obyuaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUA:

(GopMupoBaHUE MEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX MPEJICTaBICHUNA O
BEIIECTBAX, UX IIPEBPALICHUAX U PAKTUYECKOM IPUMEHEHUH; OBJIAICHUE OHATUHHBIM
annapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

OCO3HAaHHE OOBEKTHMBHOI 3HAYMMOCTHM OCHOB XMMHYECKONW HAyKH Kak 00JiacTu
COBPEMEHHOI'O0 E€CTECTBO3HAHHUSA, XHMHUYECKUX IPEBPAILICHUI HEOPraHUYECKUX H
OpraHMYECKUX BEIIECTB KaK OCHOBBI MHOI'MX SIBICHHMH >KMBOW M HEKHMBOW MPUPOJIBI;
yrayOjaeHue npeicTaBlICHu 0 MaTepUaJIbHOM €UHCTBE MUDA;

OBJIaJICHUE OCHOBAMH XMMHUYECKOW TPAMOTHOCTH: CIOCOOHOCTBIO aHAJIU3UPOBATH
U OOBEKTHBHO OLIEHUBATH JKU3HEHHBIE CUTyallMd, CBSA3aHHbIE C XUMHUEH, HaBBIKAMU
0e30macHOro OOpallleHHs C BEIIECTBAMM, HCIOIb3YEMBIMH B IIOBCEJIHEBHOW JKU3HU;
YMEHHUEM aHAM3UPOBATH U IJIAHUPOBATH HIKOJIOTMYECKU 0€30M1acCHOE MOBEICHNE B LIETSAX
COXPAHEHUS 3J0POBbs U OKPYKAIOIIEH CpeIbl;



dbopMupoBaHuE YMEHUIN YCTAHABIMBATH CBSI3U MEXKIY PeajbHO HAOII0aeMbIMU
XUMUYECKUMU SBJICHUSMH U MPOIIECCAMU, MPOUCXOASIIUMUA B MUKPOMHUPE, OOBICHSIThH
MPUYMHBI MHOTOOOpa3usi BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOECHUS, a
TaK)K€ 3aBUCUMOCThH MTPUMEHEHUS BEILIECTB OT UX CBOUCTB;

npuoOpEeTEeHNUE OMbITa MCIOJb30BAHUS PA3IMUYHBIX METOJIOB M3YyUEHHMs BEIIECTB,
HaOJIOJICHUsT 3a WX TPEBpAICHUSAMH TPU TMPOBEICHUM HECI0XHBIX XUMHYECKHUX
HKCIIEPUMEHTOB C UCIIOJIb30BAHUEM JIa0OPATOPHOIO 000PYI0BaHUS U IPUOOPOB;

dbopMupoBaHue NPEACTABICHUNA O 3HAYCHUU XUMHUYECKOM HAYKH U PEIICHUU
COBPEMEHHBIX KOJIOTHUYECKUX MPOOJIEM, B TOM YUCIIE B MPEIOTBPAIIEHUN TEXHOTEHHBIX
U DKOJIOTUYECKUX KaTacTpod.

Oco0enHOCTH 0TOOPA M AJANTALUM Y4€0HOI0 MaTEPHUAJIa N0 XUMHH

O6yuenne ydeOHOMY mpeaMery «XuMHus» HE0O0XOIUMO CTPOUTH Ha CO3/aHUU
ONTUMAJIBHBIX YCJIOBUW JJIsI YCBOSHUS MPOTPAMMHOTO MaTepuajga OOyJarolUMUCS C
311P. bonbiioe BHMMaHWE JOJKHO OBITH yAElIeHO OoTOOpy ydeOHOro marepuaia B
COOTBETCTBUHM C MPUHIIUIIOM JOCTYITHOCTH MPU COXPAHEHUH OO0IIero 6a30BOro ypoBHS.
OH J10JKEH 110 COAIEPIKAHUI0 U 00beMY OBITh aJalITUPOBAHHBIM sl 00 yuaromuxcs ¢ 311P
B COOTBETCTBHUU C UX 0COOBIMH 00pa3oBaTeIbHBIMU TOTPeOHOCTAMU. ClieayeT 00JerYuTh
oBNajJicHUe MatepuasioM oOyyaromumucs ¢ 3I[IP mocpenctBom ero aeTaabHOTO
OOBSICHEHUST C CHCTEMaTHYECKHMM IIOBTOPOM, MHOTOKPAaTHONW TPEHUPOBKOW B
NPUMEHCHUHM 3HAHUN C MCIOJIb30BAHHEM TMPUEMOB aJTOPUTMU3AIMK U BHU3YaTbHBIX
OT10p, 00yUYeHHUs CTPYKTYPUPOBAHUIO MaTepHaIa.

bonbiioe 3HaueHue NJisi MOJTHOLIEHHOTO YCBOEHHUs Y4eOHOro marepuaia MMeeT
oropa Ha MEXIPEAMETHBIE CBSI3M BOMPOCOB, U3y4aeMbIX B JAHHOM Kypce, C TaKUMU
yueOHpIMU mnipeameramMu  Kak «['eorpadus», «Duszukay, «buonorus». Ilo3Bosss
paccMaTpuBaTh OAWMH M TOT e Y4eOHbI Marepuand C pa3HbIX TOYEK 3pEHUs,
MEXIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €r0 JYUYIIEMY OCMBICIEHHUIO, 00Jiee MPOYHOMY
3aKPEIUICHUIO TTOJTYYEHHBIX 3HAHUM Y MPAKTUYECKUX YMEHHH.

[Ipu moAroToBKE K ypOKaM yUWTEh JIOJDKEH MPEeIycMOTPETh (GOPMHUPOBAHUE Y
oOydJaromuxcs YMEHUH aHAIM3UPOBaTh, CPAaBHUBATh, 0000IIaTh U3y4aeMblii MaTepuall,
IUTAHUPOBATh TMPEJCTOSIIYI0 PaboTy, OCYIIECTBISITH CaMOKOHTPoOJb. Heobxomumo
MOCTOSIHHO ~CJICIUTh 3a TMPaBUJIBHOCTHIO pPeueBOro OGOPMIICHHS BBICKa3bIBAHUN
obyuaromuxcs ¢ 3I1P.

B cBsA3u ¢ 0COOEHHOCTSIMHM MOBEIACHUS U AEATEIbHOCTH, oOyuaromuxcs ¢ 3I1P
(pacTOpMOXKEHHOCTh, HEOPTaHM30BAHHOCTH) HEOOXOAMM CTPOXKANIIHNK KOHTPOJb
COOMIOIEHUS TIPaBUJI TEXHUKHU O€30MaCHOCTH MPHU MPOBEICHUN JabopaTOPHBIX paboT B
XUMUYECKOM KaOUHETE.

Buabl pgesitesibHocTH oOyuaromuxcsi ¢ 3IIP, o0ycioBiieHHbIE 0COOBIMH
00pa3zoBaTeJIbHBIMHM NMOTPEOHOCTAMHE M 00eCIeYrBAIOIINE OCMbBICJCHHOE OCBOCHHUE
coJiep:kaHNH 00pa30BaHUA MO NpeaMeTy « XuMHI»

Conepxanvne BUIOB nesaTenbHOCTH oOydarommxcs ¢ 3[IP Ha ypokax xumwuwm
ompejensieTcss uX 0coObIMH 00pa3oBaTeIbHBIMH MOTPEOHOCTSIMHU. [loMHMO MMHPOKO
ucnoibzyeMbix B @OIT OO0 olmux s Bcex OOydaromIuXcsi BUIOB JI€SITEIbHOCTH
cleAyeT YCWIUTh BHIbl JEATENbHOCTH, cheluduyHble sl JaHHOM KaTeropuu
oOyyJaromuxcs, a1 00eCleueHHs] OCMBICICHHOTO OCBOEHHUSI COJepKaHusi 00pa3oBaHUs
10 IPEAMETY: YCUIICHHE MPEIMETHO-TIPAKTUYECKON JIESITENIbHOCTH C aKTUBU3AIMEH



CEHCOPHBIX CHCTEM; YEepEJOBAaHUE BUJOB JEATEIBHOCTHU, 3aJCHCTBYIOIIMX Pa3IUYHBIC
CEHCOpHBIE CUCTEMbI; OCBOEHUE MaTepHalia ¢ OMOPOM Ha aJrOPHUTM; «IOIIaroBOCThH» B
M3YYEHUH MaTepualia; MCHOJIb30BAHHUE JOIMOJHUTEIbHON BHU3yaJlbHOM OMNOpPHI (IUIAHBI,
o0pas31ibl, CXeMbl, 1a0JIOHBI, ONOpHBIE TabauLbl). [ pa3Butus y oOy4daromuxcs ¢ 3[1P
YMEHHUS JeJaTh BbIBOJbI, (OPMUPOBAHUS TPAMOTHOTO PEUYEBOTO BBICKA3bIBAHUS
HEO0OXOIMMO HCHOJb30BaTh OMOpHBIE cioBa M Kiuime. Ocoboe BHUMAaHUE CIENYeT
yIETUTh OOYYEHHMIO CTPYKTYPHUPOBAHMIO MaTepHalia: COCTABICHHE PUCYHOUHBIX H
BepOAJIbHBIX  CXEM, COCTaBJIEHHE TaOJIML, COCTaBJI€HUE KIaccUu(PUKauuum C
0003HaYE€HHBIMU OCHOBAHMSIMU ISl KJIACCU(PUKALMU U HATIOJIHEHUE X TPUMEPAMHU U JIP.

Tematnueckas U TepMUHONIOrnYeckas Jiekcuka cootserctsyer @OIT OOO.

Hnst obyuatomuxcsi ¢ 3[IP cymiecTBEHHBIMH SIBJISIIOTCS MPUEMBbI  pabOTHI C
JEKCUYECKUM MartepuasioM 1o mnpeametry. [IpoBonurcs cnenumanbHas paloTa 10
BBEJICHUIO B AaKTUBHBIM CJIOBaph OOYYAIOMIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHUHU.
N3yyaemble TEpMHUHBI BBOASTCS HA MOJMCEHCOPHOM OCHOBE, 00si3aTelbHA BU3yaslbHAas
HOJIIEPIKKA, aJITOPUTMBI PabOTHI C ONpeeICHUEM, OMTOPHBIE CXEMBbI JIJISl aKTyallu3aluu
TEPMHUHOJIOTUH.

MecTto yyeOHOro npeamera «XuMHus» B y4eOHOM IIaHe

B coorBerctBUM ¢ ®DenepalibHBIM  TOCYAApCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 00IIero oOpa3oBaHUsl Y4eOHbIH MpeaMeT «XUMHs» BXOJIUT B
npeIMeTHYI0 00sacTh «EcTecTBEeHHOHAaY4YHBIE MPEAMEThD) U SBJISETCS 00S3aTEIbHBIM
JUTSL U3yUCHUS.

Y4eOHBIM TIJIaHOM Ha €€ M3ydeHue OTBeleHO 136 yueOHBIX YacoB — 10 2 4 B
Hezaenmo B 8 1 9 kiaccax COOTBETCTBEHHO.

Copnepxanue yyeOHOro mpenMera «XUMHs», TpelcTaBieHHOe B DenepaiabHOM
paboueii mporpamme, cootBeTcTByeT @PI'OC OOO, paszpadboTaHo ¢ yuetoM DeaepabHOM
OCHOBHO# 00pa30BaTeIbHON MPOTrPaMMBbl OCHOBHOTO 00I1IeT0 00pa30BaHMs 10 yUeOHOMY
npeamery  «Xumusa», cooTBeTcTByeT DenepalibHOM adalNTUPOBAHHOW OCHOBHOMU
o0pa3oBaTeIbHOM TporpaMMe OCHOBHOT'O OOIIEro o0O0pa3oBaHUS OOYUYAIOIIUXCS C
3aJIepKKOM ICUXUYECKOTO PA3BUTHSI.

COIJEPKXAHHME YYEBHOI'O ITPEIMETA

«XHUMUs» COAEP KAHUE OBYYEHMUA B 8 kiacc

IlepBoHaya/bHbIE XMMUYECKHE MOHATHS

[Ipeamer xumum.

*Ponb XMMHUHU B )KU3HU YEJIOBEKA.

*Tenma u BemiecTBa. Du3MUECKHE CBONMCTBA BEIIECTB. ArperaTHOE COCTOSHHUE
BCIILIECTB.

*XUMHUS B CUCTEME HaYK.

*Yuctele BemectBa U cMecu. CmocoObl  pazgenenust cmeceid. IlpaBuma
0e301macHOro o0pamieHus ¢ BEIIECTBAMH U JIa0OPaTOPHBIM 000PYA0BaHUEM.

*loHsITHE 0 METOaX MO3HAHUS B XUMUH.

* ATOMBI M MOJICKYJIbl. XUMHUYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHYECKUX
aneMeHTOB. OTHOCUTENIbHAS aTOMHas Macca. [IpocTeie U CiokHbIE BemecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHUE.



Xumuueckas (popmyna. BaneHTHOCTh aTOMOB XUMHYECKHX 3JIEMEHTOB.
*3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.

*OTHOCHUTENIbHAS MOJIEKYJIsIpHas Macca. MaccoBast JOJASIXUMHYECKOTO 3JIEMEHTA B
COCIMHEHUH.

du3nueckue M XUMHUYECKHE SBJICHHUSA. XHUMUUYeCcKas peakuusa. IlpusHaku
XUMUYECKUX PEAKLIHI. YPaBHEHHMS XUMHUUYECKUX PEakLIMil. 3aKOH COXPAHEHUS MacChl
BemecTB. Kiaccudukamus XUMHYECKUX peakiud  (COeAUHEHHUS, Pa3JI0KECHHUS,
3aMeIleHus, oOMeHa).

XUMHUYECKUNA AKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYAOH, C IPaBUIaAMH
paboThl B jabopaTtopuu U mpuémMamMu oOpalieHusi ¢ Ja0opaTOpHBIM 00O0PYIOBAHUEM;
U3yYeHWe M omnucaHue (PU3MYECKUX CBOMCTB OOpPa3I0OB HEOPraHUYECKUX BEIIECTB;
HabmoieHne pu3nuecKuXx (MIaBjieHue BOCKa, TasHUE JIbJIa, pAaCTUPaHUE caxapa B CTYIIKE,
KUTICHUE Y KOHJCHCAIIUS BOJbI) M1 XUMUUYECKUX (TOPEHUE CBEUM, MPOKATMBAHUE METHOU
IIPOBOJIOKH, B3aUMOJICHCTBHE MeJIa C KUCJIOTOW) SIBICHUN, HAOJIOJEHUE U OIHCAHHE
MIPU3HAKOB MPOTEKAHMUSI XMMHUYECKUX PEaKIuil (pa3ioKeHHe caxapa, B3auMOJCHCTBUE
CEpHOM KHUCJIOTBHI C XJOpUJIOM Oapusi, pasznoxkeHue ruapokcuna wmeau (1) npwm
HarpeBaHWU, B3aUMOJICHUCTBHUE Kele3a ¢ pacTBopoM costk meau (I1));u3ydenne cnoco6oB
pasnenieHus cMecel (¢ TOMOIIbI0 MarHuTa, (GDUIBTPOBAaHKE, BhITTApUBAHUE, TUCTHILISIINS,
xpoMartorpadus), MPOBEICHUE OYUCTKH MOBAPEHHOW COJM; HAOJIOACHUE U OINHUCAHUE
pEe3yAbTaTOB MPOBEACHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHMsI MAcCChl;
CO3JJaHHUE MOJIENIEH MOJIEKYI (ILIapOCTEPIKHEBBIX).

Baxxneilre npeacTaBUTENTN HEOPraHUYECKUX BEILIECTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopony — 3jeMEHT M mpocToe
BeniecTBo. Haxoxenue kucimopoaa B Ipupoje, PU3nyeckue U XMMHUYECKUE CBOMCTBA.
Peakiuu ropeHus MpOCTHIX U CIOXKHBIX BemlecTB. CrocoObl MOMy4eHHUs] KUCIOPOJa B
naboparopuu U mpombinuieHHOCTH. *[IpuMenenue kucinopona. Ilonsarue o6 okcumax.
Kpyrosopot kucnopoaa B mpupoae. *O30H — amioTporiHas MoauduKaIus Kucaopoaa.

TernnoBoit A PekT XUMUIECKON PEaKIIUU, TEPMOXUMHUYCCKUE YPaBHEHHUS, IK30- U
SHIAOTEPMHUYECKHE peaklrH. TOIMBO: Yroib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIEHUE
MapHUKOBOTO 3¢ (DeKTa, pa3pylieHHe 030HOBOTO CIIOA.

Bonopon — snemeHT m npocroe BemecTtBo. HaxoxeHue Bogopoaa B IPUPOAE,
dusznueckre U XMMHUYECKUE CBOMCTBA (Ha MpUMEPE B3aUMOJCHCTBUS C HEMETAIJIaMU U
OKCHUJaMU METAJUIOB), MPUMEHEHHUE, *CIIOCOOBI MOTyUYEHUSI.

*TToHsITHE O KUCTTOTaX U COJISX.

KonunuectBo BemectBa. Moinb. MonsipHast macca. 3akoH ABoragpo. MossipHbIii
00BEM razoB. PacdeTsl mo xumudeckoit popmyne. Pacuers MaccoBO# 10 XUMHUYECKOTO
AJIEMEHTa B COEJIMHEHHUH, KOJIMYECTBA BEUIECTBA, MOJISIPHOM MaCChl, MOJISIPHOTO 00beMa
ra3oB. Pacu€Tsl o XMUMHUYECKUM ypaBHEHUSIM.

*®duznueckue cBoiicTBa BoAbl. *Boaa. Ee coctaB, cTpoenre u MoJiekynbl. *Boja
Kak pactBopuTenb. *PacTBopbl. *[loHATHE O HACHIIIEHHBIX M HEHACBIIEHHBIX
pactBopax. llonstue pacTBOpuMOCTM BemiecTB B Boje. *Pacuer maccoBoil poiu
BellleCTBA B pacTBOpe (MpoIleHTHAas KOHIEeHTpauwus). MaccoBasi 110151 BellecTBa B
pactBope. *XuMHUECKHE CBOMCTBA BOABI (pa3iioKEHUE, PEAKIUU C HATPUEM, OKCHUIIOM
Kaublus, okcuaoMm cepbl (IV) peakuuu ¢ meTamiamu, KUCIOTHBIMHU W OCHOBHBIMU
okcunami). [Touatre o0 ocHoBaHusiX. Poib pacTBOPOB B MPUPOJIE U B KU3HU YEJIOBEKA.



KpyroBopotr Boawsl B mpupoze.*3arps3HeHue OpupoaHbIXx BoA. OXxpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Baxneiiiue KJIaCCHI HEOPraHUYECKUX COCJIMHEHUH. Knaccuduxanus
HEOPraHUYeCcKuX coeauHeHud. OKCuabpl: cocTaB, Kiaccuukamus (KUCIOTHBIE,
OCHOBHBIE, *am(poTepHbIe, HecolleoOpa3ytolue - Ha npuMepe okcuaa yriepoaa (II) u
okcuna azorta (II)), Homenknarypa.**[lonydeHue™ u XUMHUYECKHE CBOWCTBA OKCHUIOB
(B3aumojeiicTBue ¢ BOJAOW, KucioTamu, mienoyamu). OcHoBanus. Kiaccudukanus
OCHOBAaHMM: IIEJIOYM M HEPACTBOpPUMBIE OCHOBaHMs. HoMeHkiaTtypa OCHOBaHUH.
du3nyeckue M XUMHUYECKHE CBOMCTBA OCHOBaHMH (B3aMMOJACHCTBHE C OKCHIAMH
HEMETAJIJIOB, KUCIIOTaMHU, cofisiMu). *[lonydenue ocHoBaHUM. *

Kucnotsr: coctas, kinaccudukaius, HOMEHKIATypa, PU3UUECKUEC U XUMUYECKHUE
CBOMCTBa (B3aMMOJCHCTBHE C METa/UIaMH, OCHOBHBIMU OKCHIAaMU, OCHOBAHUSIMH,
COJISIMU, Ha TMPUMEpPE COJSHOM U CEepHOM KHCIOT), *crmocoObl monydeHus.® Psia
aktuBHocTH MeTauioB H. H. bekerosa. Conu (cpenHue): HOMEHKIATypa COJEH,
*crmocoObl MOoMydYeHHS ™, B3aUMOJICHCTBUE COJICH C MeTajulaMH, KHUCJIOTaMHU, MeT0YaMHu
U COJISIMHM, TPUMEHEHUE.

[TonsitTue 06 amdoTrepHbIX TUAPOKCUAAX (HA TIpUMEpe IUHKA U *aTOMUHUSA™):
*XMMUUYECKUE CBOMCTBA (B3aMMOJICHCTBUE C KUCIOTAMU M IIEJI0YaMU, Pa3JIOKEHNUE TIPH
HarpeBaHWM) U MoydeHue.

'enerndeckass CBsI3b  MEXIY KjlacCaMHd HEOPraHMYECKUX  COCIMHEHUHU.
['eneTnueckue psabl.

XHUMHUYECKUN SKCIIEPUMEHT: KAUECTBEHHOE ONPEICIICHUE CONEPKaHUs KUCIOpOoaa
B BO3/yXE; MOJy4YeHHE U U3yUYeHHE CBOMCTB KHUCIOpPO/a; HAOI0/IEHHE B3aUMOIEHCTBHUS
BEILECTB C KUCIOPOAOM U YCIOBHUSI BOSHUKHOBEHHUS U MPEKPAIICHUS TOpeHus (Ioxapa);
O3HaKOMJIEHHE ¢ 00pa3llaMi OKCHJIOB M OMUCAHUE MX CBOMCTB; MOJyUYEHHE U U3yUCHUE
CBOMCTB BOJI0poJia (ropeHue); HabIroeHne 00pasIoB BEIIECTB KOJIMYECTBOM 1 MOJIb;
UCCJIEIOBAaHNE OCOOCHHOCTEW PACTBOPEHHUS BELIECTB C PA3IMYHON PaCTBOPHUMOCTHIO;
MIPUTOTOBJIEHUE PACTBOPOB C ONMPEACITEHHON MACCOBOM J10JIEN paCTBOPEHHOTO BENIECTBA;
B3aKMMO/ICHCTBUE BOJIbI C METAJJIaMH (HATPUEM U KaJibllieM) (BO3MOKHO MCIIOJIb30BaHUE
BUJIEOMATEpUAJIOB); OMNPEACICHUE pACTBOPOB KHUCIOT M WIEJOYEH C TOMOILbIO
WHMKAaTOPOB; MCCIIEIOBAaHNE 00Pa3I[0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;
HaOJIOJICHNE W3MEHEHUsI OKPACKM HHJHMKATOPOB B PACTBOPAX KHUCIOT W IIEJIOYEH;
n3yueHue B3aumozencTeus okcuga meau(Il) ¢ pactBopoM cepHOM KHUCIOTHI, KUCIOT C
METAJUIAMHU, PEaKUWd HEUTpaIu3aluH; I[IOJy4YeHUE HEPACTBOPUMBIX OCHOBAHWUI,
BBITECHEHHUE OJIHOTO METAJlJIa IPYTUM U3 PACTBOPA COJIM; PELICHUE KCIIEPUMEHTATbHBIX
3a7a4 1o teMe «BaxxHeume Ki1acChl HEOPraHWUYECKUX COCTUHEHUI.

[Tepuonnuecknii 3axoH u [leproanueckas cucrema XuMudeckux 3aeMeHToB /1. M.
MenpeneeBa. CTpoeHre aToOMOB. XUMHYECKas CBs3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKIIHH.

[lepBble ONBITKU KIacCU(PUKALIMM XUMHUECKUX 3eMeHTOB. [loHsATHE 0 rpynmax

CXOJTHBIX 3JIEMEHTOB (I1I€JIOYHBIC U MIEJIOYHO3EMENIbHBIE METAJIbI, TaJOT€Hbl, THEPTHBIE
rasbl). *2JIeMEeHTbI, KOTOpbIE 00pa3y0T aM(POTEPHBIE OKCUIBI U TUIPOKCUIBI. *



[Tepuonnueckuit 3akoH. lleproamyeckas cucreMa XUMHUYECKHX JJIEMEHTOB
. Y. MenneneeBa. KopotkonepuoaHas u nnuHHonepuoaHas ¢popmsl Ilepuognueckoit
cuctembl xumuueckux 3iemeHToB 1. . Menneneesa. [lepuons! u rpynnsl. Gusnyeckuin
CMBICJI IOPSAIKOBOTO HOMEPA, HOMEPOB NEPUOA U TPYNIIBI DJIEMEHTA.

Crpoenne atomoB. CoctraB aToMHbIX saep. *M3oronsl. *DnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 xumudeckux snemeHToB llepuonnueckoil
cucrembl J[. M. MenneneeBa. XapakTepuUCTHKAa XUMMYECKOIO OJJIEMEHTA IO €r0
nonoxkenuto B Ilepuoanueckont cucreme /. 1. Menaeneena.

*3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB AJIEMEHTOB MaJIbIX MEPUOAOB M IJIaBHBIX
HNOJArPYII, B 3aBUCUMOCTH OT aTOMHOTO (TIOPSAKOBOro) HoMmepa 3HaueHHe
Ilepnoanveckoro 3axkoHa W Ilepmonnveckod CUCTEMBI XUMUUYECKHUX AJIEMEHTOB MJIS
pa3BUTHUA HAyKU U NpakTUku. /. 1. MenneneeB — yu€HbIN U rpakJaHVH.

Xumuueckast cBsi3b. KoBasieHTHas (mosisipHas ¥ HEMOJSIpHAsi)  CBS3b.
*INeKTPOOTPULIATENIHLHOCTh ATOMOB XUMHYECKHUX 3J1eMEHTOB. * loHHAsI CBA3b.

Crenenp oxucneHus. OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. lIponeccs
OKHUCJIEHUS U BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

XVUMHUYECKUA IKCIIEPUMEHT: HW3y4eHHUE oOO0Opa3lioB BEUIECTB METAIOB |
HEMETAJIJIOB; B3aUMOJECHCTBUE THAPOKCHA IIUHKA C PACTBOPAMH KHUCIOT M IIEJIOYEH;
IIPOBEAEHUE OIBITOB, WITIOCTPUPYIOMIUX MPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakify pa3ioKeHHs, COSTUHEHNUS).

MexnpeaMeTHbIe CBA3HU

Peanuzanus MexXnpeaMETHBIX CBsA3ed MpU HM3YYEHUH XUMHH B 8 Kiacce
OCYIIECTBIISICTCS Uepe3 MCIOIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MIOHATHH, TaK
U TIOHSTHH, SBISIOMIUXCSA CUCTEMHBIMH JJII OTHEJIBHBIX MPEIMETOB €CTeCTBEHHO-
HAy4YHOTO ITUKJIA.

OO0mue ecTecTBEHHO - Hay4yHbIC TOHSATHS: HAy4YHBbIH (DaKT, THIOTE3a, TEOpHs,
3aKOH, aHaJIM3, CUHTE3, KJIaccu(uKamus, MepuoInIHOCTb, HAOII0ICHUE, YKCIIEPUMEHT,
MOJICITMPOBAHNE, U3MEPECHHE, MOJICIIb, SIBICHUE.

dusnka: MaTepus, aToM, JJICKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIHUJ, HU30TOIIBI,
PaINOaKTUBHOCTh, MOJICKYJIA, DSJICKTPHYECCKUM 3apsj, BEIISCTBO, TEI0, O0BEM,
arperaTHoe COCTOSTHHUE BEIECTBA, ra3, (M3MYECKUE BEIUYHMHBI, CIMHHUIIBI U3MEPCHHUS,
KOCMOC, TJIaHETHI, 3B&31b61, COJIHIIE.

buonorus: porocunTtes, nprxanue, onocdepa.

I'eorpadms: atmocdepa, rumpocdepa, MUHEpaAIbl, TOPHBIC TOPOMABI, ITOJC3HBIC
HCKOITaeMbI€, TOILIMBO, BOJIHBIE PECYPCHI.

COJEPKAHHME OBYYEHMUA B 9 KIIACCE

Bewecmeo u xumuueckas peaxyus

[Tepuonnueckuit 3akoH. Ileproamyeckass cucTeMa XUMHUYECKHX 3JIEMEHTOB
J. U. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMHUYECKHX DJIEMEHTOB TMEPBBIX TPEX MEPUOJIOB, Kalusl, KalbIUs U UX COCAUHCHHUH B
COOTBETCTBUM C IMOJIOKEHUEM 3JIEMEHTOB B [leproanyueckoil CUCTEME U CTPOCHUEM HX



aTOMOB.

Ctpoenue BemiecTBa: BHUAbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX
pPEMIETOK, *3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAIUTMYECKOM PEMIETKUA U BUAA
XUMHUYECKOU CBSI3H.

Knaccuduxanys 1 HOMEHKIaTypa HEOPraHMUYECKUX BEIIECTB (MEXAyHApOIHAS U
TpUBUAJIbHAS ). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KllaccaM
HEOPraHUYECKUX COCIMHEHUM, TCHETUYECKAs CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccuduxanys XUMUYECKUX pPeakluil Mo pa3IMuHbIM NpU3HaKaM (M0 YUCTY U
COCTaBYy YYacTBYIOUIMX B PEAKIMH BEILIECTB, MO TEIIOBOMY 3(P(HEKTY, MO U3MEHEHHUIO
CTeNeHEl OKHUCICHHS XHMHMUYECKHX DJJEMEHTOB, *1M0 O0OpaTMUMOCTH, MO YYaCTHIO
KaTajau3aropa). JK30- U SHAOTepMUYEecKUe peakiuu. *TepMoxuMudecKkue ypaBHEHHUS.

*[louatne o ckopocTu xuMuueckod peakiuu. [lonste 00 o0OpaTUMBIX U
HEOOpAaTUMBIX XUMUYECKUX peakiusx. [[OHATHE O TOMOTEHHBIX M TETePOTCHHBIX
peakuusx. [lonarue o xumMmuueckoM paBHOBecHHU. CMEIIEHUE XUMHUYECKOTO PABHOBECHSI.
@DaKTOpbl, BIUAIONIME HA CKOPOCTh XUMHUUYECKON PEAKIIUM U MOJIO)KEHUE XUMHUYECKOTO
paBHOBECHS.

OKHMCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AJIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. CocTaBlIeHUE YPaBHEHUI OKUCIUTEIBHO-
BOCCTAaHOBHTEJIbHBIX PEAKIINI C UCTIOIB30BAHUEM METO/IA AJIEKTPOHHOTO OanaHca.

Teopust NEKTPOIUTUUECKON THUCCOLMALMU. DIEKTPOJIUTHYECKAST AUCCOLUALINS.
DNEKTPOIUTHI U HEINEKTPOJIUTHI. KaTnoHbl, aHnOHBL. *MexaHu3M TUCCOIUAIIMUBEIIECTB
C pa3JINYHBIMU BUJIaMH XUMUYECKOU cBs3U. [loHsATHE O cTenenu quccounan. CUiabHbIE
U cJ1a0ble DJIEKTPOJIUTHI.

Peakiiun nonHoro oomeHa. YcioBHs MPOTEKaHUs peakluii MOHHOro oOMeHa 0
koHa. [TonHbIe M COKpall€HHbIE MOHHBIE YPAaBHEHHS peakluuil. XMMUYECKUE CBOMCTBA
KHUCIIOT, OCHOBAaHMH ¥ COJEH B CBETE MPEJICTABICHUN 00 3JICKTPOIUTHUYECKOM
mucconuannn. Cpena pactBopa. KayecTBEHHbIE peakIMM HAa KaTHUOHBI U aHUOHBI:
XJIOpUA-, OpoMHI-, HOIUI-, CyidbdaT-, KapOoHAT-, cUIUKAT-, Qocdar- aHHOHBHI;
TUJPOKCHUI-UOHBI; KATHOHBI aMMOHMS, MarHusl, KaJablins, aTIFIOMUHUA, Kere3a (2+) u (3+),
Menu (2+), IIuHKa, TPUCYTCTBYIOIINUE B BOJIHBIX PACTBOPAX.

XUMUYECKUA JKCHEPUMEHT: O3HAKOMIICHHME C MOJECIISIMUA KPUCTAILUIMYECKUX
pPEMIETOK HEOPTaHMYECKUX BEIECTB — METAUIOB U HeMEeTauioB (rpadura U anmasa),
CIOKHBIX BEIIECTB (XJIOpHAAa HATpHsl); HCCIEIOBAHHE 3aBUCUMOCTU CKOPOCTH
XUMHYECKOM peaklMu OT BO3JACHUCTBHUS Pa3IUYHBIX (PAKTOPOB; HCCIEIOBAHHE
AIEKTPOIPOBOTHOCTH PACTBOPOB BELIECTB, IIPOLIECCA TUCCOLMALIMU KUCIIOT, IIEJI0YEer U
coiieii  (BO3MOXKHO  HCIIOJb30BaHUE BHJIEOMATEPUATIOB); IMPOBEIACHUE  OIBITOB,
WUTIOCTPUPYIOMINX TPU3HAKK TMPOTEKAHUS PEaKIii MOHHOTO oOMmeHa (oOpazoBaHuUe
ocazika, BBIJEJICHUE ra3a, 00pa30BaHHE BOJIbI); OMBITOB, WJUTFOCTPHPYIONIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  pEaKuil  (FOpeHue, peakuuu Ppas3IoKEHHUs,
COEIMHEHUS); PaclO3HaBaHUE HEOPraHMYECKHUX BEHIECTB C MOMOIIbI Kaue€CTBEHHBIX
peaKIuii Ha MOHBI; PEIICHUE YKCIIEPUMEHTAIbHBIX 3a/a4.

Hewmeraniel u ux coenmHeHUs
OOmiass  xapakTepucTHKa rajoreHoB. (OCOOEHHOCTH  CTPOCHHS  aTOMOB,



XapakTepHble cTeneHu okucieHuss. CtpoeHue u Gu3nyeckue CBOMCTBa MPOCTHIX BEIIECTB
— raJioreHoB. XMMHUUYECKHE CBOMCTBA HAa MpUMeEpE Xjopa (B3auMOAEHCTBHUE C METaJNIaMH,
HEMETaJJTaMH — BOJAOPOJOM U KHUciopoaoM, *menouamu™). XmopoBogopond. CosnsiHas
KHCJIOTa, XUMUYECKHE CBOMCTBA, *MOTyUYeHUE™, MpUMEHEHUE.

*JleficTBHE XJIOpa W XJIOPOBOJOPOJA HAa OpraHU3M yesoBeka. Baxueiinve XJI0opuabl U
WX HAXOXJICHUE B IPUPOJIE.

O61mas xapakrepuctuka 3nemMeHToB VIA-rpynmnbel. OcOO€HHOCTH CTPOCHUSATOMOB
KHCJIOPOJIa U Cepbl. XapaKTePHbIEC CTEIIEHU OKUCIICHUSI.

Crpoenne u (puU3MYECKHE CBOWCTBA MPOCTBHIX BEIIECTB — KHUCIOPOJA U CEPBHI.
AmnotponiHble  MOAMGUKAIIMU KHUCIOpoAa W cepbl. XUMHUYECKHE CBONCTBA CEpbI
(B3auMozeiicTBue *c HeMeTaIaMu™ — BOJOPOAOM U KMCIOPOJOM, METAIIJIaMHU,
*KOHIICHTPUPOBAHHBIMU a30THOM W cepHOU Kuciaotamu). CepoBOJIOPOJ: CTPOCHHUE,
bu3HYecKrue U XMMUYECKHE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBHUTEIILHBIC CBOWCTBA).
Okcupl cepbl Kak MPeACTaBUTENN KUCIOTHBIX OKCHI0B. CepHast KUCIoTa: PU3UIYECKUe
U XUMHYeckue cBoicTBa (o0mue u cnenuduyeckue). Conu CepHONW KHUCIOTHI,
KaueCTBeHHas peakius Ha cynbdar-uoH. CepHUcTas Kuciora. *XUMHUUYECKHUE PEaKIluH,
JeXalue B OCHOBE IMPOMBIIUIEHHOIO Crnoco0a TOJIyYeHHs] CEepHOM  KHUCIOTHI.
Haxosxenue cepol u €€ coequHeHnit B ipupoie. [IpumMeHenune ceprbl U €€ COeTUHEHUH B
OBITY U B TPOMBIINIICHHOCTH. *XHWMHYECKOE 3arpsi3HCHHE OKPYXKAIOIIEH Cpebl
COCTMHEHUSMU Cephl (KUCIOTHBIE JTOXKIH, 3arpsi3HEHNUE BO3yXa U BOJIOEMOB), CIIOCOOBI
€ro MpeIoTBPAaIlCHHUS.

O61as xapakTepuctuka 3neMeHToB VA-rpyniibl. OCOOEHHOCTU CTPOEHUS aTOMOB
azota u Gocdopa, XapaKTepHbI€ CTEIIEHU OKUCIICHUS.

A30T, pacmnpocTpaHeHHe B Tpupoje, (U3MYECKHE M XUMHYECKHE CBOMCTBA
(B3auMoOZeiCTBME C MeETaJUlaMHd M HEMeTaulaMH - KHCIOPOAOM U BOJOPOJIOM).
KpyroBopor azora B mnpupoae. AMMHaK: (PU3NYECKHME U XWMUYECKHE CBOWCTBA
(oKHcIieHHe, OCHOBHBIE CBOMCTBa BOJHOTO pPAcTBOpa), *MoOjydeHHEe™*U NpPUMEHEHHE.
Conu aMMOHUS: COCTaB, (U3MYECKHME W XUMUYECKHE CBOMCTBa (pa3io’KeHHUeE,
B3aMMOJICHCTBHE CO IMelo4YaMu), NpuMeHeHue. KadecTBeHHass peakuus Ha HOHBI
aMMOHMS. A30THasi KHUCIOTa, €€ (U3MYECKHe U XMMHYECKHe CBOicTBa (00Imme u
cneruuyeckue), *momydenue. HurtpaTel (paznoxeHue). A30THUCTas KHUCIOTA.
Hcnonb3oBaHrue HUTPATOB M COJIEM aMMOHMSI B Kau€CTBE MHUHEPAJbHBIX yJA00pECHUH.
*XuMHUUYECKOe 3arpsi3HEHHE OKPYXKAIoUIeH Cpelbl COCNMHEHHSIMH a30Ta (KUCIOTHBIE
TOK]IH, 3arPSI3HEHHE BO3/1yXa, IOYBbI U BOJOEMOB).

dochop, *ammorponusie Moaudukanuu Gochopa, GU3MUECKHE U XUMUUYECKHE
CBOMCTBa (B3aMMOJEHUCTBUE C METAJNIAMH, HEMETAJIaMH, *KOHUEHTPUPOBAHHBIMU
a30THOH | cepHori kmciotamu). Okcun docdopa (V), oprodochopHas Kuciora:
dusnueckne W XUMHYECKHE CBOMCTBa, *momydenwue.**[loHaTrne O MHHEpaIbHBIX
ynoopenusix: HUTpatel U Qocdarel. [lonsTrne o KoMmruiekCHBIX yaoOpeHusx. OOrmmas
xapakTepuctuka memMeHToB [VA-rpymnmbel. OCOOEHHOCTH CTPOSHUS aTOMOB yTepoJa
KpeMHUsl. BaJeHTHOCTh M XapaKTepHbIE CTENEHU OKHUCIEHUS aTOMOB yriepojia u
KpemHus. PacipocTpaneHue yriiepoaa B IPUPOJIE, XapaKTePHbIE CTEIIEHH OKUCIICHUSI.

VYrnepon, amwiorponssle Momudukauuu (rpadur, anmas), Quznueckue u
XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOJICHCTBUE C METAJIJIAMHU, HEMETAJJIAMU,
*KOHLICHTPUPOBAHHBIMU a30THOM M CEPHOM KUCIOTaMu). AJCOpOLIUSL.



Kpyrosoport yrinepona B npupoge. Okcunbl yriepoaa, ux GU3NUYECKHUe U XUMUYECKUE
CBOWCTBA, IOJIy4YECHHUE U IPUMEHEHUE, IEUCTBUE HA OPTaHU3M YEJI0BEKA.
*Jxonornueckue mpoOJeMbl, CBs3aHHble ¢ okcuaom yriuepoaa (IV); rumoresa
rJ100aJIbHOTO MOTETUICHUS KIIMMAaTa; MapHUKOBBIN 3P eKT. YronbHas KUCIIOTa U €€ COoly,
ux (U3MUECKHEe U XMMUYECKHE CBOMCTBa, *mosiyueHue u npumeHeHue.*KadyecrBeHHas
peakuus Ha kapOoHaT-uMOHBI. Vcmonp3oBaHue KapOOHATOB B OBITY, MEAMIIMHE,
MIPOMBIIIIEHHOCTH U CEJIbCKOM XO3SMCTBE.

OO6mue mpexacraBieHus 00 OCOOEHHOCTSIX COCTaBa M CTPOCHMSI OPraHUYECKHUX
COEIMHEHUN yriepoja (Ha MpuMepe MeTaHa, ATHIICHA, 3TaHOJa, YKCYCHOW KHCIIOTHI.
*Ux coctaB MW XuMuueckoe crpoeHue. Kiaccuduxanuss OpraHuyecKUX BeEIECTB.
[loHsiTHE 0 OMOTOTMYECKU BayKHBIX BEUIECTBAX: KUpaX, OesKax, yriaeBoaax — U UX POJH
B JKM3HM 4YeloBeka. *MarTepuanbHOE €IMHCTBO OPraHMYECKHMX M HEOPraHWYeCKHUX
COCIUHEHHUM.

KpemHuuii, ero ¢usnueckue U XUMUYECKHE CBOWcTBa (Ha mpuMepe
B3aMMOJICHCTBHUSI C MeETaVlaMd W HeMeTaUlaMU), TOJIydeHHEe U NpPUMEHEHHE.
Coenunenust kpemHusi B npupoze. O0uiue npeactaBienus 06 okcuae kpemuusi(1V) u
KpeMHueBor kuciore. CUIMKAThl, PU3NYECKHE U XMUMHUYECKHE CBOWCTBA, MOJYYCHHUE U
NpUMEHEHHE B ObITY, MPOMBILIUIEHHOCTH (B MEIUIIMHCKOM, 3JIEKTPOHHOU, CTPOUTETHLHOMN
u Jp.). Baxueimue crpoutenbHble Marepuaibl: KepaMuKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [IpobieMbl 0€30MacHOr0 KCMOIb30BAHUS CTPOUTEIBHBIX MaTE€pHAIOB B
NOBCETHEBHOM KH3HHU.

XYUMHUYECKUIA DKCIEPUMEHT: H3Y4YeHHE OOpas3I[0OB HEOPraHUYECKUX BEIIECTB,
CBOMCTB COJISSHOW KHUCJOTBI; MPOBEICHHE KauyE€CTBEHHBIX PEAKIMH Ha XJIOPUI-HOHBI U
HAOJIIO/ICHNE TPU3HAKOB WX TNPOTEKAHMS; ONBITHI, OTpaxaroume G(U3NYeCKue u
XUMUYECKHE CBOWCTBA TaJOr€HOB M HX COEIUHEHUI (BO3MOYKHO MCIOJIb30BaHHE
BUJIEOMATepUaIoOB); O3HAKOMJICHME C oOpaslamMu  XJOPUAOB  (rajJOreHHJIOB);
O3HaKOMJICHHE C oOpa3llaMu cepbl M €€ COeNMHEHHUSIMH (BO3MOXKHO MCIIOJIh30BAHUE
BUJICOMATEpUAJIOB); HaOIIOJEHHE Tpolecca OOYIIIMBaHUS caxapa IMoj JAeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI; U3yUYCHHE XUMHUYECKHX CBOWCTB pa30aBIICHHOM
CEpHOM KHCJIOTHI, MPOBEACHUE KAaYECTBEHHOW peakiuu Ha CyiIb(haT-uoOH U HAOIIOACHUE
npu3Haka e€ MpOoTeKaHUs, 03HAKOMJIEHUE ¢ (DU3UYECKUMU CBOMCTBaMU a30Ta, ¢ocdopa
U UX COEeIMHEHUH (BO3MOYKHO MCIOJIb30BaHUE BHI€OMATEpUaNIOB), 00pa3laMu a30THBIX
u pochopHbIX yI0oOpeHUii; TOTydYeHUE aMMUaKa U U3Y4YeHHE ero CBOICTB; NMPOBEICHUE
KayeCTBEHHBIX peakUuii Ha MOH aMMOHMS M (Qoc]aT-uOH U M3y4YEeHHE MPU3HAKOB HUX
MPOTEKAHUsI, B3aUMOJCHUCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIbIO
(BO3MOKHO MCIOJIB30BAaHHE BHUIECOMATEPHUAIIOB); N3yUYEHUE MOJEIEH KPUCTAUIMYECKUX
pemérok anMasa, rpadura; 03HAKOMJIEHHE C TMPOIECCOM aacOpOLUU PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIVIEM MW YCTPOMCTBOM NPOTHBOras3a; IOJIy4YEHHUE
YIJIEKHUCIIOTO Ta3a U HW3Y4YEHHE €ro CBOMCTB; NMPOBEACHUE KAaYECTBEHHBIX pPEaKkLMi Ha
KapOOHAT- ¥ CHJIMKAT-UOHBI U M3y4YCHHE MPU3HAKOB UX MPOTEKAHUs; 03HAKOMIICHUE C
NPOAYKUMEN CUIMKATHON MPOMBINUIEHHOCTH; PEUIEHUE AKCIIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BaxkHenne HeMeTauibl U UX COCTUHECHUS.

MeTaibl U UX COCIUHCHMUA
06111351 XapaKTCPUCTUKA XHMMHUUYCCKHUX JJICMCHTOB — MCTAJJIOB HAa OCHOBAHHH



ux  nonoxenus B llepuonuueckoil  cuUCTEME  XMMHUYECKUX  IJIEMEHTOB
JI. 1. MenaeneeBa u ctpoeHuss atomoB. CTpoeHUE METAIUIOB. MeTaninnyeckas CBs3b U
METAJUINYECKAS] KPUCTAJUIMYECKAs PEIIETKAa. OJJNEKTPOXMUMHUYECKUM pAN HANPSKEHUN
MeTauioB. Du3znueckue W XUMHUYECKHE CBOMCTBA METAIOB (B3aMMOJEHUCTBUE C
KHCJIOPOJIOM, BOJIOM, KucioTaMu). *OO0mue crnocoOsl moaydeHust meramioB. llonstue
0 KOPPO3UHU METAJIOB, OCHOBHBIE CIIOCOOBI 3alIMTHI UX OT Koppo3uu. CrjaBbl (CTalb,
YyT'yH, JIOPATIOMUHUNA, OPOH3a) U UX IPUMEHEHHE B ObITY U MIPOMBIIIIEHHOCTH.

[IlemouHble MeTaJUIbl: MOJNOXKEHHE B llepuoamdeckod cucTeMe XHMHYECKHUX
aneMeHnToB JI. 1. Menzeneesa; ctpoenue atoMoB. Haxoxnenue B npupone. Pusnyeckue
U XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kayus). OKCUAbI U TUAPOKCUIBI HATPUS
U kanus. [lpuMeHenue mea0uyHbIX METaIOB U UX COSTUHEHUH.

[lenoyHo3eMenbHbIE ~ METAJUIbl ~ MarHud M KaJblMi:  TOJIOKEHUEB
Ilepuonnueckon cucreme xumuueckux vieMeHToB J[. M. Menneneesa; crpoeHue ux
aTOMOB; HaxOXJIeHHe B mpupoae. DuU3MUYecKHe U XMMUYECKHE CBOWCTBA MarHus
Kanpius. BaxkHeiiue coearHeHHs Kajblusi (OKCUI, TUIpOKCcUA, conu). *IKEcTkoCTh
BOJIBI ¥ CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHuii: nonoxxkenue B Ileproguueckoil cucreMe XMMHUYECKUX AJIeMEHTOB/].
N. MenneneeBa; CTpOEHUE aTOMA; HAX0XKJI€HHE B npupoje. PU3ndueckue 1 XuMUYECKUE
CBOICTBa antoMuHUsA. AMpOTEpHbIE CBOMCTBA OKCHJIA U THAPOKCHIA ATFOMUHUSL.

XKeneso: nonoxkenne B Ilepmoanueckoil CHUCTEME XUMHUYECKUX 3JIEMEHTOB
J. W. MengeneeBa; CTpOEHUE aTOMa; HaxoXKJIE€HHE B mpupone. DPu3nUecKue u
XUMUYECKHE CBOMCTBA KeJie3a (B3aUMMOAEHCTBUE C METAINIAMU, KUCIIOTAaMU U COJISIMU).
Oxcuasl, ruapokcuasl u conu xkenesa (II) u xxenesa (I11): coctas, cBolicTBa u
MOJIy4ECHHE.

XVMMHUYECKUI SKCIIEPUMEHT: 03HAKOMIIEHHE C 00pasllaMi METAJJIOB M CILIABOB,
X GU3MYECKUMU CBOMCTBAMU; U3yUYCHHUE PE3YJbTATOB KOPPO3UU METAIIIOB (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB), OCOOEHHOCTEHM B3aMMOICUCTBHS OKCUA KAJIBLIHS U
HATpHS C BOJOM (BO3MOKHO HUCIIOJIb30BAaHNUE BUJIEOMATEPUAIIOB); HUCCIIEIOBAHUE CBOMCTB
AKECTKOW BOJBI; Ipollecca FOPEHHs Keje3a B KUCIOpoAe (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEpUaJIOB); MPU3HAKOB MPOTEKAaHUS KAYECTBEHHBIX pPEaKlMil HAMOHBI (MarHus,
Kanmplus, amomuHms, 1uHKa, kene3a(ll) u sxenesa(Ill), memau(Il)); mabnromenuwe u
OMMCAaHUE TPOLECCOB OKpAlIMBAHUS IUIAMEHW HOHAMHM HATpUA, KU W KajdblUd
(BO3MOYKHO HCIIOJIb30BAHHE BHJEOMATEPHANIOB); HCCIeAOBaHHE aM(OTEPHBIX CBOICTB
TUIPOKCUA AIFOMUHUS U THAPOKCHA [IUHKA; PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BaxkHenme MeTauIbl U UX COSIUHEHUS.

XuMUs U OKpyXkKaruas cpenia

*HoBble mMaTepuanbl U TEXHOJIOTMU. BemnjectBa u martepualibl B MOBCEIHEBHOMN
KU3HA 4YenoBeka. XUMHS W 340poBbe. be3omacHoe HCIOJIb30BaHHUE BEIIECTB H
XUMUYECKUX peakuuii B ObiTy. IlepBas mnomollp 0OpU XUMHUYECKHUX OXKOTAXH
oTpaBiieHUsIX. OCHOBBI HKOJIOTUYECKON IPAMOTHOCTH.

*XUMuYeckoe 3arpsi3HEHUE OKpYKarouenh cpeabl (mpenesibHas JOMmycTUMas
koHueHTpaius BemectB — [1JIK). Poib XxumMuu B penieHnn 3KoJI0rM4ecKuX mpooiieM.

*[IpupoaHble UCTOYHUKHU YTIAEBOAOPOAOB (Yroyib, MPUPOAHBIA Ta3, HeDTb),



MPOJYKTHI UX NEepepabOTKH, UX POJIb B OBITY U IPOMBIILJIEHHOCTH.
XUMHUYECKUNA 3KCHEPUMEHT: M3ydeHHe oOpa3lloB MaTepuajoB (CTEKIJO, CILIABbI
METaJJIOB, OJMMEPHBIE MATEPUAIIbI ).

Meoscnpeomemmuvie cés3u

Peanuzanus MexnpeaMETHBIX CBsA3ed MpU M3yYEeHUM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS Uepe3 UCTOIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHITUH, TaK
U TIOHSTHUH, SIBISIOMIMXCS CHUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOTO ITUKJIA.

OO61ue ecTeCTBEHHO-HAaYYHBIC MOHATHS : HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPH,
aHajau3, CHHTE3, KiIacCu(UKaAIUs, TMEPUOJUYHOCTh, HAOJIOJICHUE, DKCIICPUMEHT,
MOJICIMPOBAHNE, U3MEPEHUE, MOJEib, SBJICHUE, MapHUKOBBIK 3P (dEKT, TEXHOJIOTHS,
MaTepHuabl.

dusnka: MaTepusi, aToM, IJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIHI,
PaIMOaKTUBHOCTh, MOJICKYJIA, YJIEKTPUUCCKUNA 3apsijl, MPOBOJIHUKH, MOTYIPOBOJIHUKH,
TUAJICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSTHUE BEIIECTBA,
ras, pacTBOp, PacCTBOPUMOCThb, KPHUCTAJUIMYECKas peméTka, CIUIaBbl, (U3NYECKUEC
BEJIMYUHBI, C€IUHUIIBI H3MEPEHUsS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3BI,
CounHize.

buonorusi: dotocunTe3, apixaHue, Ouocdepa, IKOCHUCTEMa, MUHEPAIbHbBIC
yI0OpEeHUsl, MUKPOSJIEMEHTBI, MAaKPO3JIEMEHTBI, TUTATEIIbHBIC BEIIECTRA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpaIbl, TOPHBIC TOPOMABI, IMOJE3HBIC
HCKOITaeMbI€, TOIIJINBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMA YYEBHOI'O ITPEJIMETA
«XHUMMUs» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Pesynbpratel ocBoeHus oOyuaromumucs ¢ 3[IP ydyebHOro mpeamera «XuMHS»
JIOJDKHBI COBMaAaTh ¢ pesyiabraramMu denepanbHON pabodeil mporpamMmbl OCHOBHOTO
obmero obpazoanus. Hanbosee 3HAYMMBIMU SIBIISIIOTCS :

JIMYHOCTHBIE PE3YJIBTATBI:

JIndHOCTHBIE  pe3yJbTaThl  OCBOEHHS  TMPOTPAMMBI  OCHOBHOTO  OOIIETO
o0pa30oBaHUs JIOCTUTAIOTCS B XOAe OOy4YeHHS XUMUU B €IHHCTBE Yy4eOHOU U
BOCITUTATEIPHON JICSTEIIBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMH POCCHHUCKUMHU
COIIMOKYJIBTYPHBIMH W JyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, TPHUHSATHIMH B
oOIecTBe TMpaBWJIaMH W HOPMaMU TIOBEJACHHWS H CIOCOOCTBYIOT —TIpolleccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS M COIUATTU3AINH 00yUYatOIIUXCSl.

JImaHOCTHBIE PE3yNbTATHI OTpaXkaroT TOTOBHOCTb 00 yJaronmxcs
PYKOBOJICTBOBAThCSI CHCTEMOW TMO3WTHUBHBIX IIEHHOCTHBIX OPUEHTAIMA U PACIIMPEHUE
OTIBITA JICSITEIILHOCTH Ha €€ OCHOBE, B TOM YWCJIC B YaCTHU:

1) maTprOTUYECKOr0 BOCTIMTAHUS:

IIEHHOCTHOT'O OTHOIICHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYCCKOMY H
HAy4YHOMY HACIICJIUIO, TOHUMAHUS 3HAYCHUS] XUMUYIECKON HAyKU B )KU3HU



COBPEMEHHOI'0 OOWIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHON HH(MOpManuend o
MEPEIOBbIX JIOCTMIKCHHUSIX U OTKPBITUSAX MHPOBOM UM OTCYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTU B HAYUYHBIX 3HAHUSIX 00 YyCTpONUCTBE MUpa U 0OIIECTBA;

2) TpaKIaHCKOTO BOCIIUTAHHUS:

MPEACTaBICHHUS O COIMAIbHBIX HOPMaX U MpaBUJiaX MEXKJIUYHOCTHBIX OTHOIICHUMN
B KOJUICKTUBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJE3HOM,
y4eOHO-HUCCNEe0BATENbCKOM, TBOPUECKON U IPYTUX BUAAX AEATEIBHOCTH, TOTOBHOCTH K
pa3HoOOpa3HOM  COBMECTHOW  JAESATENIbHOCTH  HPHU  BBIOJHEHHH  YYEOHBIX,
MMO3HABATEIBHBIX 3a/1a4, BHITTOJIHEHUN XUMUYECKUX IKCTIEPUMEHTOB, CO3/IaHUH YYCOHBIX
IPOCKTOB, CTPEMJICHUS K B3aMMOMOHUMAHHMIO W B3aUMOIIOMOIIM B TPOIECCe ATOU
y4eOHOU JeSTEIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE TOBEJICHHUE U TMOCTYIKH CBOMX
TOBApHUIIEH C TMO3WIIMM HPABCTBEHHBIX W IMPABOBBIX HOPM C Y4E€TOM OCO3HAHUS
IIOCJIEACTBUH ITOCTYIIKOB;

3) EHHOCTH HAYYHOT'O MMO3HAHMUS:

MHUPOBO33PEHUYECKUX TIPEJACTABICHUNA O BEIIECTBE U XUMHYECKOW pEaKIUH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HaYKH U COCTABJISIONINX OCHOBY
JUIsT TIOHUMaHUsI CYINTHOCTH HAay4YHOW KapTHHBI MHpaA, MPECTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPObI, B3aUMOCBSA3SX YEJIOBEKa C MPUPOIHON CpeoH, O
POJIM XMMHH B TTIO3HAHUH ITHUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIX MOTHBOB, HANPABJICHHBIX HAa TOJY4YCHHUE HOBBIX 3HAHUHU IO
XUMHH, HEOOXOIUMBIX ISl O0OBSICHEHUS HAOII0JaeMbIX ITPOLIECCOB U SBJICHUN;

MO03HABATEIbHOM, MH(DOPMAIMOHHONW M YUTATENbCKOW KYJIbTYpbI, B TOM YHUCIE
HABBIKOB CAMOCTOSITEILHOM PabOThl C YUeOHBIMU TEKCTAMH, CIIPABOYHOM JIUTEPATYPO,
JOCTYIHBIMH TEXHUYECKUMHU CPEACTBAMU MH(DOPMAITMOHHBIX TEXHOJIOTHH;

UHTEpeca K OOYYeHHIO M T[IO3HAHMIO, JIF0OO03HATEIHLHOCTH, TOTOBHOCTH W
CIIOCOOHOCTH K caMOOOpa30BaHUIO, TPOCKTHOM U MCCIENOBATEIBCKON EITebHOCTH, K
OCO3HAHHOMY BBIOODPY HAIIPaBJICHHOCTH U YPOBHS 00yUYEHUS B JaidbHEHIIEM;

4) ¢opMupoBaHUS KYJIbTYphI 3I0POBbS:

OCO3HAHUS LEHHOCTU >KM3HHU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3[I0POBBIO,
YCTaHOBKH Ha 3/I0POBBINA 00pa3 ’KU3HU, OCO3HAHUS MMOCIEICTBUA U HEPUITHS BPEIHBIX
MpUBBIUCK (YNOTpEOJCHHS alKOroJii, HAPKOTUKOB, KYypeHUs), HEOOXOIUMOCTHU
cOOMIOIeHUsT TIpaBUJI 0€30MAaCHOCTH TP OOpAIlleHHH ¢ XMMHUYECKUMHU BEIIECTBAMHU B
OBITY U peabHOU KU3HH,

5) TpyAOBOTO BOCIIUTAHUSL:

MHTEpeca K MPAKTHYECKOMY M3yUeHHUIO mpodeccuili U TpyJaa pas3IudHOro poja,
YBaXKEHHE K TPYAy M pe3yjbTaraM TPYAOBOU NIESITEIbHOCTH, B TOM YHUCJE Ha OCHOBE
MPUMEHEHUS MPEIMETHBIX 3HAHUU MO XMMHUHU, OCO3HAHHOTO BHIOOpA MHANBUIYATBHOMN
TPACKTOPUU TMPOAOJIKEHUS] 00pa30oBaHUSI C YYETOM JIMYHOCTHBIX HWHTEPECOB H
CIIOCOOHOCTH K XUMHUH, OOILIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, YCIEIIHON
mpoecCHOHaNBHON NEATeTPHOCTH W Pa3BUTHS HEOOXOJUMBIX yMEHHH, TOTOBHOCTH
aJanTUPOBATLCA B MPO(PECCHOHATIBHON CpeIE;

6) 9KOJIOTMYECKOT0 BOCTIUTAHMUSI:

AKOJIOTMUYECKHU 1I€JIECO00PA3HOI0 OTHOIICHUS K IPUPOJIE KaK UCTOYHUKY )KU3HU HA
3emiie, OCHOBE €€ CYIIECTBOBaHHS, NOHMMAaHHUS LEHHOCTHU 3J0pPOBOr0 M O€30MaCHOI0
o0Opa3za KU3HH, OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U



MICUXUYECKOMY 370pPOBbIO, OCO3HAHMSI LIEHHOCTH COOJIIOJECHMS MpaBuil 0O€30IacHOro
MOBEACHUS MpU paboTe ¢ BEUIECTBAMU, a TAKXKE B CUTYallUsX, YTPOXKAIOUIUX 3/I0POBbIO
W JKU3HU JTIOJICH;

CHOCOOHOCTH NPUMEHATh 3HAHUA, MOJy4YaeMble NPU HU3YYCHUH XUMHUHU, IS
peLIeHMs 3a/1a4, CBI3aHHBIX C OKPYKAIOLIEH NMPUPOJHOU CPENOH, IOBBILICHUS YPOBHS
HKOJIOTMYECKOM KyIbTYphl, 0CO3HAHUS TTI00AIIBHOTO XapaKTepa dKOJOTHYECKUX MpoOIeM
U IIyTE€U UX PELICHUs [IOCPEACTBOM METOA0B XUMMUH;

JKOJIOTMYECKOTO MBILIIEHUS], YMEHUS PYKOBOACTBOBATHCS UM B II03HABATEIIBLHOU,
KOMMYHHUKAaTUBHOU U COLMAJIBHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDI

MertanpeaMeTHBIE PE3yITbTaThl OCBOSHHUS 00Pa30BaTEIHbHOM MPOTPAMMbI IIOXUMHUHU
OTpakaroT OBJIAJICHUE YHUBEPCAIbHBIMU ITO3HABATCIBHBIMU JCHCTBUSMH, B TOM YHCIIC:
1) Ga30BbIE JIOTMYECKHUE JCHCTBUSA:
BBISIBJISITH IPUYUHBI U CJICACTBUS MPOCTHIX XUMUYECKUX SIBJICHUM;
OCYIICCTBIISITH CPABHCHUE, KITACCU(UKAIIMIO XUMHUSCKHX BEIIECTB 10 33 IaHHBIM
OCHOBaHHUSIM M KPHTEPHUSM ]ISl YKa3aHHBIX JIOTHYECKUX OTICPaIlHii;
CTPOUTH  JIOTHYECKOE  CYXKJCHHE  IIOCJIe  MPEABApPUTEIBLHOIO  aHajIu3a,
BKJTFOYAIOIIEE YCTAHOBJICHUE MPUIMHHO-CIICICTBEHHBIX CBSI3EH
co3/aBaTh, IPUMECHSTh M MPEOOPa30BBIBATh 3HAKH U CUMBOJIbI, MOJICIIA U CXEMBI
JUTS petieHusl y4eOHBIX M MO3HABaTEIbHBIX 33/1ay C TIOMOIIBIO MEJarora;
IPOrHO3UPOBaTh  BO3MOXKHOE  pa3BUTHE XMMHUYECKHX TIPOIECCOB U  MX
MOCIIE/ICTBHS;
2) 0azoBble HCCIEA0BATEIbCKUE ACHCTBUS:
C MOMOIIIBIO TeJjarora MPOBOJAUTh XUMHUYECKUHN OMBIT, HECIOXKHBIM IKCIIEPUMEHT,
JUTSl yCTaHOBJICHUSI OCOOCHHOCTEN 00bEeKTa U3YUEHUS, TPUUUMHHO-CICACTBEHHBIX CBS3Ci
Y 3aBUCUMOCTEH 00BEKTOB MEXKITY COOOi;
C TOMOIIBI0 TIeJarora WM CaMOCTOSITEIBHO (OPMYIHPOBATH OOOOIIEHUS H
BBIBOJIBI TIO PE3YJIbTaTaM MPOBEEHHOTO HAOIIOICHHSI, OTIbITA;
3) pabota ¢ uHpOpMaILHEH:
BBISBJIATh JAeUIUTHl WHOOpPMAIUHU, JAHHBIX, HEOOXOMMMBIX IS PEIICHUS
MMOCTABJICHHOM 3a/1a4H;
npeoOpa3oBeIBaTh HHPOPMAIIMIO U3 OJTHOTO BUA B APYroil (TabiuIly B TEKCT
H 1Ip.);
UCKaTh WJIM OTOMpPaTh MH(OpPMAIUIO WM JaHHBIE U3 UCTOYHUKOB C YIETOM
MPEIOKEHHON yueOHOM 3a/1a4M 1 3aJaHHBIX KPUTEPHEB.

OBnaseHNe YHUBEPCATBHBIMU YYCOHBIMH KOMMYHHKATUBHBIMU JICUCTBHSIMU:

OpPraHU30BBIBATh YUYEOHOE B3aUMOICHCTBUE B Tpynne (onpenensarTh o0ume uenu,
pacrnpenensTh pojiu, 10roBapuBaThCs APYT C IPYroM U T. I1.).

C MOMOUIBIO MEJArora WJiu CaMOCTOSITEIbHO COCTAaBISATh YCTHBIE U MUCbMEHHBIE
TEKCThl C HCMOJb30BAHUEM WILTIOCTPATUBHBIX MAaTEPHUATOB JIS BBICTYIJICHUS TEPEN
ayIUTOPHEN;

OpraHU30BBIBATh Y4€OHOE COTPYJHUYECTBO M COBMECTHYIO JECATEIBbHOCTH C



YUWTENEM U CBEPCTHUKAMU; pabOTaTh MHAWBUIYaJbHO M B TPYMIE: HAXOIUTh oOIIee
pelieHre MU pa3pemarb KOH(JIMKTHL HAa OCHOBE COIJIAaCOBAHMS MO3UIMN M ydera
MHTEpECOB; GOPMYyIUPOBATH, APTYMEHTUPOBATH U OTCTANBaTh CBOE MHEHHE,

OLIGHMBATh KA4€CTBO CBOETO BKJIaJa B OOIMI MPOIYKT, IPUHUMATh U Pa3AeisiTh
OTBETCTBEHHOCTD U MPOSBISITH TOTOBHOCTH K MPEAOCTABICHUIO OTYETa MIEpe ] TPYIIIOi.

OBnaneHue yHUBEpCaJbHBIMA Y4YEOHBIMH  PETYIATUBHBIMU  JIEHCTBUSIMU:

oOHapyX uBaTh U POPMYIUPOBATh YUEOHYIO MPOOJIEMY, ONPENEATh 1Eb
y4eOHOM eI TEIbHOCTH;

BIAJIETh OCHOBAMH CAMOKOHTPOJISA, CaMOOICHKH, TPUHATUS pEUICHUH u
OCYIIECTBJICHHS] OCO3HAaHHOT'O BbIOOpA B yueOHOM U MTO3HABATEILHOM IE€ATEIbHOCTH;

COOTHOCUTh CBOU JACHCTBHA C TUTAHUPYEMBIMH pe3yJIbTaTaMH, OCYIIECTBIIATH
KOHTPOJb CBOEH JEATEIbHOCTH B TMpOIECCe IOCTHXKEHHUS pe3yJbTaTa, ONperessiTh
CHOCOOBI ACHCTBHI B paMKax MPEAIOKEHHBIX YCIOBUI U TpeOOBaHMIA, KOPPEKTHPOBATH
CBOM JICHCTBHSI B COOTBETCTBHUHU C U3MEHSIOIICICS CUTYyalnew;

JaBaTh aJCKBAaTHYIO OIIGHKY CHUTyallud W Tpe/yiaraTh IUTAaH €€ W3MEHEHUS;

NPeIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IPHU PEIICHUH YIeOHOU
3a/1a4uy;

NOHMMATh TPHYUHBI, MO KOTOPHIM HE OBUI TOCTUTHYT TpeOyeMbId pe3ynbTart
JCSTENFHOCTH, ONPENESNSITh MO3UTHBHBICE W3MEHEHUS W HamNpaBleHUS, TpeOyromme
nanbHeuel paboTsl;

OCO3HAHHO OTHOCHUTKCS K IPYTOMY YEJIOBEKY, €r0 MHEHHUIO.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeaMeTHBIX PE3yIbTATOB [0 OCBOEHUIO 00S3aTEIBHOTO CONEpPKAHUS,
YCTaHOBJICHHOTO JaHHOW denepalibHONW pabodeil MpPOTrpaMMOM, BBIICISIOT: HAy4YHBIS
3HAHUS, YMEHHUS M CIIOCOOBI JEHCTBUM, crienupuyecKkue ajisg y4eOHOro npeaMera
«XuMUs», BUABI IEATEIIBHOCTH MO MOJYYEHUI0 HOBOI'O 3HAHMS, €r0 MHTEPIIPETALINH,
IpeoOpPa3oBaHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIIHUSIX:

IOPEACTaBICHUE O 3aKOHOMEPHOCTSIX U I[IO3HABAEMOCTU SIBICHUI MPHUPOJBI,
NOHMMAaHHEe OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHUUYECKOM HAyKd Kak o0JiacTu
COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTa OOIIeil KyIbTypbl M MPaKTUYECKOU
JIESITETPHOCTH YEJIOBEKa B YCIOBUAX COBPEMEHHOTO 00III€CTBA; MOHMMAaHUE MECTa XUMHH
Cpeau OIpyTruX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMHU OHATUHHOIO allapaTa U CAMBOJIMYECKOTO SI3bIKA XUMUH JJIs1
cocTaBlieHUs (HOPMYT HEOPTaHUYECKHX BEIIECTB, YPABHEHUN XUMUYECKHUX PEAKIIHA (C
OTOpPOW Ha aNTOPUTM YYEOHBIX JCHCTBWIA); BJIAJCHHEC OCHOBAMH XHMHYECKON

HoMmeHknatypel (IUPAC u TpuBHanbHOW) U yMEHHE HMCHOJb30BaTh €€ JId pPEelICHUs
y4e0HO-TI03HABATEIBHBIX 33129 C MOMOIIBIO YUUTEINS; YMEHUE HMCIIOIH30BaTh MOJIEIH
JUTSI OOBSICHEHHS] CTPOCHHSI aTOMOB 1 MOJIEKYIT 110 aJITOPUTMY C OTTOPOH Ha OTIPEICIICHHUS;

IIPEACTABICHUE O CHCTEME XUMUYECKUX 3HAHUW U YMEHNE C IOMOLIBIO YUUTENS

MPUMEHATh CUCTEMY XMMHMYECKUX 3HAHUM ISl YCTAHOBJIICHUS B3aWMOCBA3EU MEXIY
W3yYEHHBIM MaTE€pUAIOM W NPHU IOJYYEHWH HOBBIX 3HAaHHMM, a TaKXKe B IpoLecce
BBIMIOJIHEHUSI y4eOHBIX 3aJaHuii U mnpu  paboTe C HUCTOYHUKAMU XUMHUYECKOU
nH(pOpMaLINK, KOTOpas BKIIOYAET:



BOKHEUIIINE XUMUUYECKUE TOHSTHUSA: XUMHUYECKUU DJJIEMEHT, aToM, MOJEKYyIa,
BEILIECTBO, IMPOCTOE U CJOKHOE BEIIECTBO, OJHOPOJHAS U HEOJHOPOJHAS CMECh,
OTHOCHUTEJIbHbIE aTOMHasi W MOJEKYJspHas MacChl, KOJUYECTBO BEIIECTBA, MOJIb,
MOJISIpHAasE Macca, MOJISIPHBIA OOBEM, OKCHJ, KUCIOTa, OCHOBAaHUE, COJIb (CpemHsis),
XUMUYECKasi peakius, pPeaKUuu COCAUHEHUS, PEaKIUH Pa3IoKEHUs, peaKiuu
3aMelIeHus, peakiuu oOMeHa, TeIIoBOM A(DPEeKT peakuuu, IK30- U IHIOTEPMUUYECKUE
peakiuu, pacTBOpP, MaccoBas JOJs XMMHUYECKOrO AJIEMEHTa B COCIMHEHUH, MaccoBas
JI0JISI ¥ TIPOLICHTHAs! KOHIIEHTpAIIMsI BEIIECTBA B pacTBOPE, AP0 aTOMa, MIEKTPUUCCKUI
CJIOM aToma, aTOMHasi OpOUTallb, paguyC aToma, BaJE€HTHOCTb, CTEIECHb OKHUCJICHUS,
XUMHUYECKasi CBsI3b, DJIEKTPOOTPHUIIATEIBHOCTD, MOJSPHAS W HEMOJSIpHAsT KOBaJCHTHAsI
CBSI3b, MOHHAsl CBSI3b, METAJUIMYECKAsl CBsA3b, KPUCTAJUIMYECKasl pelnieTka (aToMHas,
MOHHAs, METaJUInuecKasi, MOJIEKYyJspHas), WOH, KAaTHOH, aHUOH, JJICKTPOJUT U HE
ANIEKTPOJIUT,  DJICKTPOJIMTHYECKAss  JUCCOLMAIMS, PEaKIMd HOHHOTO OOMeEHa,
OKHCITUTEIbHO-BOCCTAHOBUTENILHBIE  PEAKIMU, OKHUCIUTEh U  BOCCTAaHOBUTEJD,
OKHCJIEHHE W BOCCTAHOBJICHHUE, JJICKTPOJIU3, XUMUUYECKOE pPaBHOBECHE, OOpaTUMBbIE W
HEOOpaTUMBbIE PEAKIIMH, CKOPOCTh XUMHYECKOW peakiuu, KaTaJiu3aTop, MNpeaesibHO
nonyctumast konneHTparus (I1J1K), koppo3ust MmeTamios, CIiaBbl;

OCHOBOIIOJIAraloIINe 3aKOHbI XUMHUU: 3aKOH COXpaHeHus Macchl, [lepuoanueckuit
3akoH JI. 1. MenpeneeBa, 3aK0H MOCTOSTHCTBA COCTaBa, 3aKOH ABOTajipo;

TEOPUH XUMHH: aTOMHO-MOJICKYJISIDHAS TEOPHs, TEOPHUS DIECKTPOTUTHUYECKOU
IUCCOLMALINM, @ TAK)KE IMPEJCTABICHUS O HAYyYHBIX METOJAxX MO3HAHHUS, B TOM YHUCJIE
AKCHEPUMEHTAIBHBIX U TEOPETUYECKUX METOJAX UCCIEHOBAHUS BEUIECTB U HU3YyUYCHUS
XUMUYECKUX PEaAKIUI;

IPEACTaBICHUE O MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB
(pamuyc aroma, D3IIEKTPOOTPUIATEIBHOCTb), MPOCTBIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEHUS 3J1eMEHTOB B llepmonnueckoil cucteme (B MallbIX MEPUOJAX U TIABHBIX
MOJCPYIINAX) U AJIEKTPOHHOTO CTPOCHHsSI aTOMa; YMEHHE OOBACHSTH CBSI3b MOJOKEHUS
sanemeHnta B llepronuueckoil CUCTEME C YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOECHUS
aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB W 3apsij sjpa, oO0Ilee YHCIO 3JIEKTPOHOB),
pacrpenereHueM 3JIEKTPOHOB MO JHEPreTHYECKMM YPOBHSIM aTOMOB MEPBBIX TpPEX
MIEPUOJIOB, KaJIus M KaJbIUsl; KIAaCCU(PUIIMPOBATh XUMUYECKUE IEMEHTHI C OTMIOPOM Ha
omnpeseneHusi GU3NIECKOro CMbICia MUQPPOBHIX TAHHBIX MEPUOTUYECKON TAOIUIIB;

yMEHHE KIacCUPHUIIUPOBATh XUMHUYECKUE DIEMEHTHI, HEOPTaHUYECKHE BEIECTBA

U XUMHUYECKHUE PEAKIMU C OMOPOW HA CXEMbI; ONpPEAEATh BaJE€HTHOCTh U CTENEHb
OKHUCJICHUS XUMUYECKUX 3JIEMEHTOB, BUJ XUMHYECKOMN CBA3U U TUIl KPUCTAIIMYECKOU
CTPYKTYpbI B COEIUHEHUSIX, 3apsii MOHA, XapaKTep CPebl B BOJHBIX PACTBOPAX BEILIECTB
(KHUCTIOT, OCHOBAHUI ), OKUCJIUTENh U BOCCTAHOBUTENb 10 aJITOPUTMY YUE€OHBIX JEHCTBUM;
YMEHUE XapaKTepU30BaThb C OMOPOW Ha cxemy (HU3UYECKHE U XUMHYECKHUE
CBOMCTBA MPOCTHIX BEHIECTB (KUCIOPO/I, 030H, BOJAOPOI, TpaduT, anmas, KpeMHHUH, a30T,
docdop, cepa, X0p, HATPHA, KaJIWH, MarHUH, KaJbIIUHA, aTFOMHUHHUH, J)KeJIe30) U CJI0KHBIX
BEIIECTB, B TOM YHCIE€ HUX BOAHBIX PAcTBOPOB (BOJA, aMMHAK, XJIOPOBOAOPO/,
CEpOBOJIOPOI, OKCUIBI U TUAPOKCU LI MeTauioB | - IIA rpynn, antomunust, meau (11),
nuHka, xkeneza (II u 1), okcuasr yraepona (II u IV), kpemuus (IV), azora u pocdopa
(IIT u V), cepwr (IV u VI), cepuucras, cepHasi, a30TUCTas, a30THas1, pochopHas,



yroyibHasi, KpEMHHUEBAsI KUCIOTA U X COJIM); ONUCHIBATH C OMOPOM Ha IUIaH U KIIOYEBbIE
CJI0BAa; YMEHME NPOTHO3UPOBATh U XapaKTEPU30BaTh CBOWCTBA BEUIECTB B 3aBUCUMOCTH
OT HUX COCTaBa M CTPOEHHMs IOCJE IPEABAPUTEIBHOIO aHajau3a MO PYKOBOACTBOM
[ejarora, IMPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HX CBOMCTB, BO3MOKHOCTH
MIPOTEKAaHMSI XUMHUUYECKUX INPEBPALCHUI B PA3JIMYHBIX YCIOBHUSX, BIUSHUE BEUIECTB U
XUMHYECKHUX MPOLIECCOB HA OPraHU3M 4YEJIOBEKA U OKPYKAIOL[YIO IIPUPOIHYIO CPEAY;

YMEHHE COCTaBIIATh MO 00pa3lly, CXeMe, aJrOpuTMy YYEOHBIX JAeUCTBUIA
MOJIEKYJISIpHBIE M MOHHBIE YPaBHEHUS peakiuil (B TOM YHUCIIE€ peaKkIuil HOHHOro 0OMeHa
U OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX pPEAKUUi), WIUIIOCTPUPYIOIUX XUMHUYECKUE
CBOMCTBAa M3YYEHHBIX KJIACCOB / TpPYII HEOPraHWYECKUX BEIIEeCTB, a TaKkKe
NOATBEPKIAIOMIUX TEHETUYECKYIO B3aUMOCBSA3b MEKly HUMHU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYI0 MOJIEKYJIAPHYIO MU MOJSPHYKO MaccChl
BEILIECTB, MAaCcCOBYIO JOJIK0 XMMHUYECKOI'O 3JIEMEHTa B COCAUHEHUHU, MACCOBYHO JIOJIIO
BELIECTBA B PacTBOPE, KOJIMYECTBO BEIIECTBA M €ro maccy, 00bEM Ta3oB ¢ OMOpOMl Ha
oOuue (GopMyIsbl; YMEHHE MPOBOJIUTH PACUETHI N0 YPAaBHEHUAM XMMUYECKUX PeakUuid u
HaXOJUTh KOJUYECTBO BEIIECTBA, 00bEM M MACCy PEareéHTOB WM MPOIYKTOB PEAKIIUU C
OTopoit Ha 0Opasell, aJIrOpUTM y4eOHBIX JICHCTBUIM;

BJIa/ICHHE OCHOBHBIMHM METOJJaMU HAYYHOI'O MO3HAHMS (HAOII0JeHUE, U3MEPEHHE,

HKCIIEPUMEHT, MOJEIMPOBAHNE) MPU U3YYCHUH BEIIECTB U XUMUYECKHUX SIBICHUH C
OMOpOW Ha aJIropuT™M Y4eOHBIX ACUCTBUHN; ymMeHue copmynupoBaTh MpodiemMy H
NPEJIJIOKUTD ITYTH €€ PELISHUS C ITOMOIIIBIO Me/1arora; 3HaHue OCHOB 0€30MacHON paboThI
C XUMHUYECKUMHU BEIIECTBAMH, XUMHUYECKON MOCYA0M U 1a00paTOpHBIMOOOPYA0BAHUEM;
HaJIMYMe MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYLIECTBIICHUS CIEAYIOIINX
XUMHYECKUX SKCIEPUMEHTOB I0J PYKOBOICTBOM YUHUTENs C OOCYXIEHHEM IIJlaHa
paboThI UM COCTABIICHUEM TAOJIUIIBI:

U3yYCeHHE U ONucaHue (PU3NIECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHHUE C PU3NYECKUMH U XUMUYECKUMH SIBJICHUSIMU;

OIBITHL, WIUTFOCTPUPYIOLIME IPU3HAKU IPOTEKAHUS XUMUYECKUX PEAKLINM;

U3y4YEeHHE CIIOCOO0B pa3/ieJICHUs] CMecel;

IIOJIy4YE€HHUE KUCI0POJIa U U3YYEHUE €r0 CBOMCTB;

IIOJIYYEHUE BOJOPOIa U U3YUYEHHUE €TI0 CBOUCTB;

IIOJIYYEHHUE YTIIEKUCIIOr0 ra3a i U3y4eHUe €ro CBOMCTB;

IIOJIyYEHUE aMMHUAKa U U3YYEHHUE €r0 CBOWCTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEICHHON MacCOBOM J0JIEW paCTBOPEHHOIO
BEILIECTBA,

UCCJIENOBAHUE U OIMCAHWE CBOWCTB HEOPraHUYECKHUX BEIIECTB PA3IMYHBIX
KJIACCOB;

NIpUMEHEHNE MHANKATOPOB (JIaKMyca, METUIIOpanka u ¢penondranenta) ais
ONPENIEIICHNs] XapaKTepa CPellbl B paCTBOPax KUCJIOT U IIEJI0YEH;

U3y4CHUE B3aWMMOJECHUCTBHS KHCJIOT C METAUIAMH, OKCHUAAMH METAJUIOB,
PacTBOPUMBIMH M HEPACTBOPUMBIMHA OCHOBAaHUSIMU, COJISIMU,

ITOJIyYEHUE HEPACTBOPUMBIX OCHOBAHH;

BBITECHEHHE OAHOT0 METAJUIA IPYTUM U3 paCTBOPA COJIH;

uccneoBanne aM(QOTepHbBIX CBOMCTB TUAPOKCUIOB AIFOMUHUS U IUHKA;



pelleHne HDKCIEPUMEHTANbHBIX 3adad 1Mo Teme «OCHOBHBIE — KJIacChl
HEOPTaHUYECKUX COCTMHEHUN Y,

pellleHne  OJKCIEPUMEHTANBHBIX 3afad 10 TeMe  «DJIeKTPOJUTHYECKas
TUCCOIMALIUS,;

pelleHne SKCIEPUMEHTATBHBIX 3a7ad Mo Teme «BakHeilmue HeMeTamnsl U uX
COCIMHEHUSY;

pellieHne JKCIePUMEHTAIBHBIX 3a7ad Mo Teme «BakHelinne MeTamisl U WX
COCIMHEHUSY;

XUMHUYECKUE IKCIIEPUMEHTHI, WILTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS PEaKIuii
MOHHOI'0 OOMEHa;

Ka4eCTBEHHbIC pEaKIMd Ha TPUCYTCTBYIOMIMX B BOJHBIX pPAacTBOpPaxX HOHBI:
xJopun-, Opomua-, HoauA-, cyibdar-, ¢ocdar-, kapOoOHAT-, CHIMKAT-AaHUOHBI,
THJIPOKCH]I-MOHBI, KaATHOHBI aMMOHUS, MarHusl, KajbIlHs, aTIOMHUHHS, kene3a (2+) u
xenesa (3+), menu (2+), MHKa;

YMEHHE TIPEICTaBIATh PEe3ylbTaThl JKCIEpUMEHTa B (OpMe BBIBOJIOB,
JI0Ka3aTeNLCTB, TPAUKOB M TAOJHII U BBISIBIATH SMITUPHUECKHE 3aKOHOMEPHOCTH;

BJIaJICHUE TIPaBUJIaAMH 0€30TIaCHOTO OOpaIlleHUs C BEIIECTBAMH, HCIIOJIB3YEMbIMU
B MIOBCETHEBHOM KM3HH, a TAK)KE TIPABUIIAMU MTOBEICHUS B IIENIIX COEPEIKEHUS 37]0POBBS
U OKpYKaoIleid NMPUPOTHONW Cpenbl; TOHUMaHue Bpena (OMacHOCTH) BO3ICHCTBHS Ha
KWBBIC OPTaHU3MBI OIPEJICICHHBIX BEIIECTB, a TAaKXKE CIOCOOOB YMEHBIICHUS U
HpPEAOTBPAIICHUS! WX BPETHOIO BO3JCHCTBHA; NMOHMMAaHUE 3HAYEHHS >KUPOB, OEIKOB,
YIJIEBOJIOB JIJIsl OpraHU3Ma YellOBeKa,

BIaJICHUE OCHOBAaMH XWMHYECKOH TpPaMOTHOCTH, BKJIOYAIOMIEH yMEHHe
NpPaBWIBHO HCIIOJIb30BaTh HW3y4YeHHbIE BEIIeCTBA M MaTepuaibl (B TOM YHCIIE,
MHUHEpaJbHble yIOOpEeHUsl, METaJUIbl M CIUIABBI, MPOAYKTHI MepepabOTKU MPUPOIHBIX
MCTOYHUKOB YTJIEBOJOPONOB (YIS, TMPUPOAHOTO Tasza, HEePTH) B OBITY, CEIBCKOM
XO3SHCTBE, Ha TMPOU3ZBOJCTBE; YMEHHE TNPUBOJUTH HPUMEPHl  NPABUIBHOTO
MCTIOJIb30BaHMSI M3YYCHHBIX BEIIECTB U MaTEPHAJIOB;

yMEHHUE yCTaHABIMBATh CBS3M MEXAY PEabHO HAONIOJaeMBIMH XUMUYECKUMHU
SBJICHUSAMU M TPOIECCAMH, IMPOUCXOASIIMMH B MaKpO- U MHKPOMHUpPE, OOBICHSATH
NPUYUHBl MHOTOOOpa3usi BELIECTB;, YMEHHWE WHTETPUPOBATH XMMHUYECKHE 3HAHUSA CO
3HAHUSMU APYTUX YU€OHBIX MPEIMETOB C MOMOIIBIO ME€1arora;

npeacTaBieHue o cdepax MNpoPecCHOHATBHON AESTENbHOCTH, CBA3aHHBIX C
XUMHUEH U COBPEMEHHBIMU TEXHOJIOTUSIMHU, OCHOBAaHHBIMU Ha JOCTHXKEHHUSIX XUMUYECKON
HAyKH; HaJIU4Yue ONbITa paboThl C Pa3lIMYHBIMU MCTOUYHUKAMUUH(OPMALIMK IO XUMUU
(Hay4HO-TIONyJIIpHAsl JIUTEpaTypa, CIOBAapH, CIPABOYHUKH, HHTEPHET-PECYpPCHI) C
OTIOpPOIl Ha aJIrOPUTM: YMEHHE OOBEKTUBHO OLEHUBATh MH(POPMAILIMIO O BEIIECTBAX, UX
MPEBPAIICHUAX U MPAKTUYECKOM MPUMEHEHHUH.

TpeOGoBanusi Kk mNpeAMETHBIM pe3ydbTaTaM OCBOEHHUS Y4YeOHOro mpeamera
«XuMus», pacupeielIeHHbIE 110 rogaM 00y4eHHUs

Pesynbratel mo romam (OpMyIHUPYIOTCS MO NPUHIUIY A00aBICHUS HOBBIX
pe3yJIbTaTOB OT roja K ToAy, y>K€ Ha3BaHHbIE B MPEIBIAYIIMX roJax MNO3UIMHU, Kak
MIPaBUJIO, JIOCJIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (pe3yJIbTaThl OUEPETHOIO rojia
[0 YMOJYaHUIO BKIIFOYAIOT PE3YyJIbTaThl MPEAbIIYIIUX JIET).



8 KUIIACC

pPacKpbhIBaThb CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHI: aTOM, MOJIEKYIa,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJHAsA), BaJEHTHOCTb, OTHOCUTEJbHAs aTOMHAs M MOJEKyJsApHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas OJIsI XUMUYECKOTO AJIEMEHTA
B COCJIMHEHUH, MOJIIPHBIA 00bEM, OKCHU/T, KUCIIOTa, OCHOBaHUE, COJIb,
*3IEKTPOOTPULIATEIILHOCTE ¥, CTEIEHb OKHUCJICHUS, XUMUYECKasi  peaxius,
KiaccuduKaus peakluuii: peakiuu COCIUHCHUS, PEaKIUu Pa3JIoKEHUs, PEaKIuu
3aMeIleHUs], peaKllui OOMEHa, 9K30- U HIOTEPMHUYECKUE PEaKINH; *TerioBor 3PHeKT
peakuuu’™; apo aToma, dJIEKTPOHHBIA CJIOW aroma, aTOMHAasi OpOUTalb, paJnyC aToMa,
XUMUYECKAsI CBSI3b, MOJAPHAS W HEMOJSAPHAS KOBAJICHTHAsl CBA3b, MOHHAS CBSI3b, WOH,
KaTHOH, aHHWOH, PacTBOp, MaccoBas JOJis BellecTBa (MPOILICHTHAsT KOHIICHTpAIus) B
pacTBope;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHYECKHX MOHATHH (cM. 1. 1) u
MPUMEHSTH T MOHSITHUS NPU ONMUCAHUU BEIIECTB U UX TIPEBPaICHU;

UCIIOJIB30BaTh XUMHYECKYIO CHMBOJMKY JUJISi COCTaBJeHHUsS (OpMys BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUM XUMHYECKUX PEAKIIUH, 2JICKTPOHHOTO OaaHca;

OTIPENICNIATh BaJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHEHUAX; CTETICHb
OKHUCJICHHS DJIEMEHTOB B OWHAPHBIX COEIMHEHMSIX C OMOPON Ha OIMpEJeseHHs, B TOM
YUCJI€ CTPYKTYPUPOBAHHBIE; NPUHAJIE)KHOCTh BEIIECTB K ONPEAEIEHHOMY KJaccy
cCoelMHEeHU 1o (GopmysiaMm; BUJ XUMUYECKON CBs3M (KOBajJeHTHass M HWOHHAas) B
HEOPraHMYECKUX COCTMHEHUSX;

UMETh MPEICTABICHUE O CHUCTEME XUMHUYECKHX 3HAaHHUM, YMEThb C IOMOUIBIO
YUHTEN NPUMEHSITh CUCTEMY XUMUYECKUX 3HAHUHM, JJIs YCTAHOBJICHHS B3aHMOCBSI3U
MEXTy U3YYEHHBIM MaTepUajoM U IIPH MOJyYeHUU HOBBIX 3HAHUM, a TaKkKe MpU padoTte
C HWCTOYHHUKAMH XUMHUYEeCKOW wuHpopmaruu. OpHUEHTHUPOBATHCS B TMOHATUAX U
OTIepUpPOBaTh UMU HA 0A30BOM YpOBHE, IPUMEHSATH MPU BBHIMOTHEHUU YUEOHBIX 3a1aHU
U PEIICHUHM PacyYEeTHBIX 3aJlad C OMOPOM Ha aJrOpUTM yUeOHBIX NEHCTBHN H3y4YCHHBIC
3aKOHBI U TCOPHU: 3aKOH COXpaHeHus Macchl, [lepuonndeckuii 3akon [[.M. MeHneneena,
*3aKOH TIOCTOSIHCTBA COCTaBa*®, 3aKkOH ABOTaJpo; aTOMHO-MOJEKYJISIPHAS TEOpHS.
CooTHOCUTH O0O3HAUYEHUS, KOTOpble UMEITC B Tabnuue «llepmonnueckas cucrema
xumMuuecknx saemeHToB [[. M. MengeneeBa» C YHCIOBBIMU XapaKTEPUCTHUKAMU
CTpOEHHUS aTOMOB XHMHYECKHX OJJIEMEHTOB (COCTaB M 3apsia sapa, oOIIee YHCIIO
AIEKTPOHOB U PACHPEACIICHUE UX 10 AIEKTPOHHBIM CIIOSIM);

KJIacCU(UIMPOBATh XUMHUYECKHE DJIEMEHTBHI, HEOPTaHWYECKHE BEIICCTBA;
XUMHUYECKHE peakiuu (M0 YKMCIY M COCTAaBY YYAaCTBYIOUIMX B PEAKIMU BEUIECTB, IO
TEMI0BOMY 3(PPEKTy, M0 M3MEHEHHUIO CTENEHH OKUCICHUSI XMMHUYECKUX SJIEMEHTOB) C
OMOPOM HA CXEMBI;

XapakTepu3oBaTh (OMUCHIBATh) OOLIME XMMHYECKHE CBOMCTBA  BEUIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPXkKas OMUCAHUE MPUMEpPAMH MOJEKYJISPHBIX ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIAN C OOPON HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS;
BO3MOKHOCTH MPOTEKAHUSI XMUMHUYECKUX MPEBPAIICHUN B Pa3IUYHBIX YCIOBUSIX MOCTE



MPEIBAPUTEIHLHOTO OOCYKICHHS C IEJarOroM;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB;
MacCCOBYIO JIOJNI0 XMMHYECKOTr0 dJIeMEHTa Mo (hopMmyne COeTUHEHHs; MacCOBYIO JOIIO
BEIIECTBA B PACTBOPE; MPOBOJUTH Pacu€Thl MO ypPaBHEHUIO XUMHUYECKOW pPEaKIUH C
OIIOPOY Ha aJITOPUTM;

NPUMEHSATh OCHOBHBIC OIEpAIil MBICIUTEIBHON JEATEIHOCTH — aHalu3 MU
CUHTE3, CpaBHEHHE, 0000IIeHHe, cHucTeMaTu3alus, KiacCuPuKaius, BBISIBICHUE
NPUYUHHO-CIIEICTBEHHBIX CBSI3€H — JJII M3y4eHUS CBOWCTB BEIIECTB U XUMHYECKHUX
peaKIuii; eCTeCTBEHHO-HAy4YHBIE METOJbl TO3HAaHUS — HAOIIOJCHUe, H3MEpEeHHe,
MOJICTMPOBAHMUE, DJKCIEPUMEHT *(peaNbHbIi W MBICICHHBIN) *MOJ pPYKOBOJICTBOM
nejarora,

CJIeIOBaTh TpPaBHJIAM TIOJB30BAHMS XHUMHYECKOH IMOCYI0M W IJ1abopaTOpPHBIM
o0OpyIOBaHUEM, a TaKKe IMpaBWJIaM OOpAICHHS C BEIIeCTBAMH B COOTBETCTBUH C
MHCTPYKIUSMH TI0 BBIMTOJIHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB 10 MOTYyYSHHUIO U
COOMpaHHI0 Ta3000pa3HBIX BEMmECTB (BOAOpPOJAa W KHCIIOPOJAA), MPHUTOTOBICHHUIO
pPacTBOPOB C OINpeNeNEHHON MacCOBOW JOJIEH pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH
M MPOBOAWTHh XMMHUYECKHE IKCIEPUMEHTHI MO0 PACIIO3HABAHHMIO PACTBOPOB MICIIOYEH U
KHACJIOT C TIOMOUIBIO HMHJWUKATOPOB (JIakmyc, (eHondTarenH, METHWIOpaHX H Jp.),
MOJTBEPKAAIONINX KauyeCTBEHHBI COCTaB HEOPraHWYEeCKHX BEHIECTB (KAa4eCTBEHHBIC
PEaKIu Ha UOHBI) IO/ PYKOBOJCTBOM II€Iarora.

9 KUIIACC

pPacKphIBaTh CMBICT OCHOBHBIX XMMHYECKHX MMOHSATHUH: XMUMHUYECKHH DJIEMEHT,
aToM, MOJIEKyJia, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKasl pPEaKIus,
XUMHUYECKasi CBA3b, *TerioBoM A((EeKT peakiuu, MOJb*, MOJSPHBIA 00BEM, PacTBOD;
ANEKTPOIHUTHI, HEITEKTPOIUTHI, AJIEKTPOIUTHUECKAs TUCCOIUAIUS, PEAKIIMM HOHHOTO
oOMeHa, KaTajau3aTrop, *XMMHYECKOe paBHOBECHE, OOpaTUMBIE M HEOOpaTHMBbIC
peakuuu’™, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN, OKUCIUTENb, BOCCTAHOBUTEIb,
OKHCJICHHE W BOCCTAHOBJICHHE, aJUIOTPOINHUsi, aM(OTEPHOCTh, XUMHUYECKas CBSI3b
(koBaJIeHTHAsl, WOHHAs, METANTMYECKas), KpHUCTAIUIMYEcKash pemeéTka, *Koppo3us
METaJJIOB, CIIaBbl; CKOPOCTh XHMHYECKOW pEakimuu™®, MpeaeapbHO JOMyCTUMas
koHueHTpauus (1K) BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHMUYECKHX TMOHATUH (cMm. m. 1) u
MPUMEHSTH ATH TIOHATHSI TIPY OTIMCAHUH BEIIECTB M X MPEBPAILICHUIA;

WCIIOJIB30BaTh 3HAKW W CUMBOJBI JUIsl (DUKCAIIMU pPe3yJbTaTOB HAOIIOACHUH,
cocTaBlieHHs (OPMYJI BEIIECTB M yPaBHEHH XUMWYECKUX DPEAKIIMN, 3alHCH JTaHHBIX
ycioBul 3aaad. Mcnonb3oBath 0003HaueHus, nMmeronuecs B [lepuonnueckoit cucreme
¥ TabiWIle pacTBOPUMOCTH KHCIOT, OCHOBAaHWW WM COJIEH B BOJE IS BBITOJTHCHUS
3aJaHUH.

OTIPEIENSITh BAJICHTHOCTh M CTEIICHb OKUCICHUS XHMHUYECKHX OJJIEMEHTOB B
COCIMHCHUSX PA3TMYHOTO COCTaBa; MPHHAMICKHOCTh BEMIECTB K OMPEACIEHHOMY
KJIACCY COCTMHEHUM C OTTOPOH Ha OTPE/ICTICHIS, B TOM YHCIIE CTPYKTYPUPOBAHHBIC; BUIBI
XAMHYECKOW CBSI3W (KOBAJICHTHAs, HWOHHAs, METAJUIMYECKas) B HEOPTaHWYSCKUX
COCIMHCHHUSX; 3aps]l MOHA TI0 XUMHUYECKOW opMyIie; XapakTep CPebl B BOIHBIX



pacTBOpax KHCIOT M IIEJOoYel, *TUN KpPUCTAUIMYECKOW PpEeHETKH KOHKPETHOrO
BemrecTa™;

packpbiBaThb  cMmbici  [lepuonnueckoro  3axkona .M. Menngeneesa wu
JE€MOHCTPUPOBATh €ro IMOHMMaHWE: *ONMHMCHIBATH W XAPAKTEPU30BATH® TAOIUYHYIO
dopmy Ileproguyeckoil cuCTEMbl XUMUYECKUX 3JIEMEHTOB: Pa3Iu4aTh MOHATHS
«rnaBHas noarpymnmna (A-rpynna)» u «mnob6ounas noxarpynna (b-rpynma)», manbie u
OO0JbIIME MEPUOIbI; *COOTHOCUTH * 0003HAYEHUS, KOTOPbIE UMEIOTCS B MEPUOIUYECKON
Ta0JIMLIE, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XHUMHYECKHX 3JIEMEHTOB
(coctaB u 3apsa sApa, 0011Iee YUCIO FMEKTPOHOB U PaCHpeesIeHUE UX M0 3JIEKTPOHHBIM
ClosIM); *0OBACHATH® OOLIME 3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB XUMHUYECKHUX
AJIEMEHTOB U MX COEJIMHEHHH B Ipejesiax MajiblX MEPUOFOB M TIABHBIX MOArPYHI C
y4€TOM CTPOEHUS UX aTOMOB;

KJacCu(UUIUPOBaTh XUMHUYECKUE JJIEMEHTBI; HEOPraHMYeCcKHe BEUIeCTBa;
XUMHYECKUE peakluu (MO YHUCIAYy M COCTaBY YYAaCTBYIOIIMX B PEAKIMHU BEUIECTB, IO
TEIIOBOMY 3P (HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHMCIIEHUS XUMUYECKUX DJIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapaKTepru30BaTh (OMUCHIBATH) O0IIME U CIeIUPUUIECKUE XUMHUYECKUE CBOMCTBA
BEIIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXkAasi ONMUCAHWE MPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIMI C OOPOI HA CXEMBI;

COCTaBIIATh YPABHEHUS AJICKTPOJIUTHYECKON IUCCOLMALMMU KUCTOT, IIeNouel H
COJICH; TOJIHbIE U COKpaUIEHHBbIE YpaBHEHHUS peaklUUil HOHHOTO OOMEHa; ypaBHEHHS
peakLnii, IOATBEPKAAOIINX CYIIECTBOBAHUE T€HETHUECKON CBSI3H MEXAY BELIECTBAMHU
Pa3INYHBIX KJIACCOB;

packpeIBaTh CYIIHOCTh OKHCJIUTEJIBHO-BOCCTAHOBUTEIIBHBIX peakuui
IIOCPEICTBOM COCTaBJICHUS IEKTPOHHOIO OalaHca ITUX pPeaKlnii;

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS;
BO3MOXXHOCTH IPOTEKAHUS XUMHUYECKHX IMPEBPAILCHUNA [OCIE IPEIBAPUTEIBHOTO
00CYXIEHUS C TeIarorom;

BBIYHCIATH OTHOCHUTENIBHYIO MOJEKYISPHYI0O M MOJIIPHYIO MAacChl BEILECTB;
MacCOBYIO JIOJII0 XMMHUYECKOI'0 3JIeMEHTa Mo (popmyse COelIMHEHUsS; MAaCCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE; MPOBOAMUTH PACUETHI 110 YPAaBHEHUIO XUMHUYECKON PEAKLMH C
ONOPOU Ha aJITOPUTM;

ClIeI0BaTh MpaBUJIaM MOJb30BAHUS XHUMHYECKOH IOCYI0M U J1abopaTOpHBIM
o0OpyI0BaHMEM, a TaKKe IMpaBWJIaM OOpaIleHHs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKIUSMU IO BBIMOJHEHUIO JJAOOPATOPHBIX XUMUUYECKUX OIBITOB IO MOJIYYEHHUIO U
coOMpaHHIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YIJIEKUCIIOTO ra3a);

OPOBOAUTH PEAKLUUH, MOATBEPKAAIOIIME KAYECTBEHHBII COCTaB PpPAa3JIMYHBIX
BEILECTB: PACHO3HaBaTh ONBITHBIM NYTEM XJIOpuA- OpomMua-, HOAWI-, KapOOHAT-,
docdat-, cunukat-, cynbdar-, rHAPOKCUA-UOHBI, KATHOHBI AMMOHUS U MOHBI U3yUYEHHBIX
METaJIOB, IPUCYTCTBYIOIME B BOAHBIX PACTBOPAX HEOPTaHMYECKUXBEILECTB;

OPUMEHATh OCHOBHBIE OIEpPALMM MBICIUTEIBHON JESITEIBHOCTH — AaHAINU3 M
CHHTE3, CpaBHEHHE, OO0O0OIIEeHHe, CHUCTEeMaTU3alMi0, BBIABICHHWE  MPUYHMHHO-
CJIEJICTBEHHBIX CBSI3€M — ISl U3yUEHHUs CBOWCTB BEILIECTB U XUMUYECKUX PEAKLIUH;



€CTECTBEHHO-HAYYHbIE METO/Ibl TO3HAHUS — HAOIIOICHHE, U3MEPEHHE, MOJECIUPOBAHUE,
AKCIIEPUMEHT (peabHbIi U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

TemaTnueckoe MIaHUPOBAHUE U KOJIMYECTBO YAaCOB, OTBOJAMMBIX Ha OCBOEHUE KAXKIOW TeMbl y4eOHOIO mpeaMera
«Xumus» DenepanbHON aganTUPOBAHHOW OCHOBHOW 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO OOHIEro 0Opa3oBaHUS
00y4arouMXxcs ¢ 3aJ1epKKOM NICUXUUECKOTI0 Pa3BUTHSA, B LIEJIOM COBIAJAIOT ¢ COOTBETCTBYIOIIMM pasjenoM DenepalibHOMl
paboueil mporpaMMbl y4eOHOTO mpeaMera «XUMHUS» OCHOBHOM 00pa3oBaTeIbHON MpOrpaMMbl OCHOBHOTO OOILEro
obpaszoBanud. IIpu stom OpraHuszanus BIpaBe caMa BHOCUTb M3MEHEHHUS B COJEp)KaHUE U pacHpeleleHHe yd4eOHOro
MaTepHala Mo rojaM oO0ydyeHus, B MOCJIEIOBATEIBLHOCTh U3yYEHHUs TEM U KOJIMYECTBO YAaCOB HA OCBOEHHUE KaXKIOW TEMBI,
OTpeJIeNIeHre OpraHu3aluoOHHBIX GopM 00ydeHus U T.1m. OOOCHOBAHHOCTD JIAHHBIX U3MEHEHHU ONpeesieTcs] BHIOpaHHBIM
oOpa3oBarenbHOM opranuzanmesi YMK, HHIUBHUIyaIbHBIMU TCUXO(PU3NYECKUMH OCOOCHHOCTSMH  KOHKPETHBIX
oOyuaromuxcs ¢ 3P, creneHpi0 OCBOGHHOCTH UMHU y4EOHBIX TEM, PEKOMEHJALMSIMU 1O OTOOPY M ajanTaluu yueOHOro
Marepuaia 110 XUMHH, IIPEACTaBICHHBIMU B [I0ACHUTENIBHON 3alIKCKe.

8 KUIIACC
(2 4 B HEHEMIO, BCETO 68 4, U3 HUX 3 4 — pe3€pBHOE BpeMsl)

IIpumepHbIe TEMBI, OcHOBHOe cofepKaHue OcHOBHBIE BU/IbI 1€ATEJIbHOCTH
pacKpbIBalonIue o0yuaromuxcsi
JAHHBIA pa3aeJ

NporpamMmal,

U KOJIUYECTBO
4acos,
OTBOJAMMOE HA UX
U3Yy4YeHHe

Paznen 1.IlepBoHavyaiibHble XuMu4eckue mMOHATUA(20 v)



Tema 1. Xumusa —
Ba:kHadA 00J1aCcTh
€CTeCTBO3HAHUSA U
NMPAKTHYECKOM
JAesITeIbHOCTH

YeJ0BeKa
(S )

[Ipeamer xumuun. *Ponp XuMuu B KU3HU
YyeJioBeKa. XUMus B CUCTEME HayK. MeTo bl
[IO3HAHUS B XUMHH. *

Tena u BemecTBa. u3nyeckue CBOMCTBA
BEILIECTB. ATpEraTHOE COCTOSIHHUE BEUIECTB.
YucTtele BemiecTa U cMecH. CriocoOnl
paznenenus cMmecen. Pu3nyeckue u
XUMHUYECKHE siBJIeHUs. [[pu3Haku u ycioBus
MPOTEKAHUS XUMUUYECKUX PEAKIIUMN.
3HaKOMCTRO C IMPaBWJIaMU 0€30MacCHOCTH U
npuéMaMu pabOThl B XUMUYECKON
1abopaTopuu.

JdeMoHcTpanuu

1. JTabopaTopHoe 000pya0BaHUE.

2. PaznuuHble BUABI XUMUYECKON MOCYBI.
3. O0pas3Iipl BEIIECTB.

4. CriocoOsI pa3aeneHus: cMeceit
(unbTpoBaHUE, BEIApUBAHUE,
TUCTHILISLNSA, XpoMaTorpadus).
JlaGopaTopHble U IpakTHYECKHE PA0OTHI
JlabopamopHvie onvimei:

Onwucanne GU3NIECKUX CBOWCTB BEIIECTB.
Paznenenue cMecu ¢ MOMOIIbIO MarHUTA.
Ipaxmuueckue pabombpi:

Ne 1. JTaGoparopHOoe 060pyaOBaHUE U
npuembl paboTel ¢ HuM. [IpaBuia
6e30macHOi pabOThl B XMMHYECKOU
1abopaToOpUH.

Ne 2. Ouncrka 3arps3HEHHOM TOBAPEHHOM C

PackpbIBaTh CMBICII U3y4aeMbIX ITIOHATHAM C IIOMOLIBIO
reaarora.

PackpbIBaTh poib XUMHUH B IPUPOJIE U KU3HU
YeJl0BeKa, €€ CBA3b C IPyTMMU HAyKaMH.

Paznuuath 4MCTHIE BEIIECTBA U CMECH; OJTHOPOIHBIE U
HEOJITHOPOJIHBIE CMECH;

Paznuuars pusndeckue u XUMUYECKUE SIBICHUS C
ONIOPOM HA ONPEECIICHUS.

OnpenensTe NPU3HAKA XUMUYECKUX peaKIuid 1
YCJIOBUS UX IPOTEKAHUA.

CrnenoBaTh MpaBujiaM MOJIb30BAHUSA XUMUYECKON
MOCYJI0M U JJaOOpaTOPHBIM 000PYIOBAaHUEM, a TAKKE
npaBujiaM OOpaIeHUs C XUMUYECKUMU BEIlle-CTBAMHU
B COOTBETCTBUU C UHCTPYKLMSAMH IO BBIIIOJIHEHUIO
MPAKTUYECKUX pabOT MO KOHTPOJIEM Te/1arora.

[ImaHupOBaTH U MPOBOAUTH XUMUYECKUI dKCIIEPUMEHT
M0 U3YUYCHHUIO U OMMCAHUIO0 (PU3NIECKUX CBONCTB
BEIIECTB, CIOCOOOB pa3/ieNieHUs] CMeCcel BEIIECTB MO/
PYKOBOJCTBOM Ie1arora ¢ oOCyXJA€HUEM IJIaHa
paboTEHI.

Hcrnonp30BaTh MpU BEITIOJTHEHUN YU€OHBIX 338/JaHUM U B
IIPOLECCE UCCIIEIOBATENBCKOM IESITEIbHOCTH HAYYHO-
MOIYJISIPHYIO JIUTEPATYPY XUMUYECKOTO COAEPKAHMUS,
CIIPaBOYHBIE MaTepHUalibl, pecypchl MIHTepHEeTa o
PYKOBOJACTBOM MEAArOra.

BricTpanBaTh pa3BEPHYTHIEC IMCHMEHHBIE U YCTHBIE
OTBETHI C OTIOPO Ha MH(DOPMAITUIO U3 YICOHUKA U
CIIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO UCIOJIb30BaTh
V3YYECHHBIN MMOHATUMHBINA anmapar Kypca XuMHHU



Tema 2. BemecTBa
H XUMHYEeCKHe
peakuumn

(15 9)

ATOMBI U MOJNEKYJTbI. XUMUYECKUE
3JIEMEHTHI. 3HaKU (CUMBOJIbI) XUMUYECKHUX
37eMEHTOB. [IpoCThIE U COKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJIIPHOE YYEHHE.
Xumuueckast popmyina. BareHTHOCTh
ATOMOB XMMHUYECKHUX JIEMEHTOB. *3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTB. *
OTtHOCHUTENBHAS ATOMHAs Macca.
OtHOcHUTENBHAS MOJIEKYJIIpHAs Macca.
MaccoBas 107151 XUMHUYECKOT0 3JIEMEHTA B
COEIMHECHUH.

DU3NYECKUE U XUMUYECKHUE SIBIICHUSI.
Xumnueckas peakuus. [Ipuznaku

Y YCJIOBUS MPOTEKAHUS XUMUYECKUX
peakiui. XMMUYECKUE YPaBHEHHUS.

Tunbel XUMUYECKUX peakUnuil (COEAUHEHUS,
pa3noKeHus, 3aMeleHusi, 0OMeHa).

3aKOH COXpaHEHHUs MACChl BELLIECTB.

*M. B. JlIoMoHOCOB — y4EHBIN-
SHIMKJIONEUCT. *

JdemoHcTpanuu

dusnueckue sIBJIeHUs (pacTUpaHue caxapa
B CTYNKE, KAIIEHUE U KOHACHCALUS BOJbI U
T. 1.).

XuMuieckue siBJieHus (ropeHre CBeYH,
pa3lioKeHue caxapa, B3auMOJIeCTBUE
CEpHOU KUCIOTHI C XJIOPUI0M Oapus,
paznoxenue rugpokcuaa meau(ll),
B3aMMOJICMICTBUE KeEJE3a C CEPOu,

[IpuMeHsITh €CTECTBEHHO-HAYUYHbIC METO bl TTO3HAHUS
(B TOM uunciie HaOI0IeHUE, MOICIIUPOBAHNE,
HKCTIEPUMEHT) U OCHOBHBIE OTIEPAIIN MBICITUTEIHLHON
NeATeIbHOCTU (CpaBHEHUE, KIlacCU(PUKAIIUS) IS
M3YyYEHHS BEIIECTB U XUMUYECKHUX PEAKLIUI C OIOPOU
Ha aJTOPUTM UJTU CXEMY.

PackpbiBaTh CMBICT U3Y4aeMBbIX TTOHSTUM U 3aKOHOB U
MPUMEHSITh 3TH TOHSITHUS MPU OMTUCAHUK CBONCTB
BEILIECTB M UX MPEBPAILCHUI C OMOPOI Ha TIJIaH U
KITIOYEBBIE CJIOBA.

Paznuuars ¢puzndeckre 1 XUMUYECKUE SIBJICHUS,
OOBSCHSATH UX CYIIHOCTh C TOYKH 3PEHUSI aTOMHO-
MOJICKYJISIPHOTO YUCHUSI C OTIOPOH Ha ONIpe/IeTIeHUS U
CXEMBL.

OnpenensTe NPpU3HAKH XUMUYECKUX PEAKLIHI, YCITOBHUS
UX MPOTEKAHUA.

OOBSICHATH CYHIHOCTD (DU3UYECKUX U XUMHUYECKHUX
SBJICHUH C TOYKH 3PEHUSI AaTOMHO-MOJIEKYJISIPHOTO
YUEHUS C UCTIOJIb30BAaHUEM BU3YaJIbHOM OMOPHI.

KnaccudunmpoBaTs xuMmudeckue peakiuu (1o Yuciy u
COCTaBy pearupyronmx u o0pa3yronmxcsi BEmEeCTB) ¢
ONIOPOM HA CXEMBI.

CoctaBnsats GopMysIbl OMHAPHBIX BEMIECTB IO
BAJICHTHOCTHU U ONPEAENSTh BAJIGHTHOCTD MO
dbopMyITaM BEIIECTB C ONOPOI Ha AITOPUTM YIEOHBIX
JEUCTBUU.

PaccraBnsaTe kodhHUIEEHTH B ypaBHEHUSIX
XUMHYECKUX PEAKIIUI C OTIOPOM Ha AITOPUTM
Y4EOHBIX JICHCTBUH.



B3aUMOJICHCTBHE KEJE3a C pACTBOPOM COJIHU
meau(1l)).

OnBIT, MIUTFOCTPUPYIOIIUHI 3aKOH
COXpaHEHHMs MacChI.

JlaGopaTopHble U MpaKTHYeCKUe padoThl
JlaGopaTopHBIE OTBITHI:

[Tpumepsl pU3NUECKUX SIBICHUIM
(rU1aBJICHUE BOCKA, TASTHUE JIBJA).

[IprMepsl XUMUUYECKUX SIBJICHUN
(mpokanBaHUE MEAHOUN TPOBOJIOKH,
B3aMMO/ICHCTBUE MeJla C KUCIIOTOM).
Mopenu aTOMOB U MOJIEKYJI

[TpakTudeckast pabora Ne3 [Ipuznaku
IPOTEKAHUSI XUMUYECKUX PEAKIIUI

Beruucienus

— OTHOCHUTEJIbHOU MOJICKYJISIPHON MacChl
BEILIECTB;

— MAacCOBOM JIOJIM XMMUYECKOTO JIIEMEHTA
1o ¢popmyJsie COeTUHEHHUS.

CrnenoBath MpaBWiiaM MOJIb30BAHUSI XUMUYECKON
MOCYJI0M 1 Ta00paTOPHBIM 000PYIOBAHUEM, A TAKKE
npaBujiaM 0OpallleHUs C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIMSMHU 1O BBITIOJHEHUIO Ja00paTOPHBIX
XUMUYECKHUX OIBITOB MOJ] KOHTPOJIEM Tearora.

Hcrnons30BaTh MpU BHITIOJTHEHUN YYEOHBIX 3a/JaHUM U B
IIPOLIECCE UCCIEN0BATEIBCKON IEATEIBHOCTH
HAYYHO-TIOMYJISIPHYIO JTUTEPATYPY XUMUUYECKOTO
COJIepKaHusl, CIPABOYHBIE MaTepUalIbl, pECypChl
HNuTepHeTa 1moj pyKOBOJICTBOM TeJarora.

BricTpanBaTh pa3BEpHYTHIE TMCHbMEHHBIE U YCTHBIC
OTBETHI C ONOPOM Ha MH(POPMAIIUIO U3 YICOHUKA U
CIIPaBOYHBIX MAaTEPHAJIOB, TPAMOTHO UCIIOJIb30BATh
M3YyYEHHBIN MTOHATUMHBIN armapaTr Kypca XuMHUHU

Pa3nen 2. BaxkHeiiine npeacTaBuTe I Heopranudeckux semects (30 u)



Tema 3. Bo3ayx.
Kuciopoan. IlonsaTue
00 oxcuaax

(S )

Boznyx — cmech razoB. CoctaB Bo3ayxa.
Kucnopon — aneMeHT u mpocToe Bete-
cTBO. U301 — *annotponHas MoauduKanus
kuciopozaa. *Haxoxaenne kuciopoaa B
npupoje, PU3NIeCcKue U XUMHIECKHE
CBOICTBa (peaKIMy OKUCIICHUS, TOPCHHE).
Y coBust BOSHUKHOBEHHUS M PEKPAIICHHUS
roperus. [lorstre 06 okcuaax.

*CnocoObl OJTy4eHHs KUCIOPO/Ia B
1a00paTOpUU ¥ MPOMBIIIIIICHHOCTH. *
[Tpumenenue kucnopona. Kpyrosopor
KHCJIOpOJia B TIPUPOJIE.

*TermoBoi 3 PeKT XUMUIECKON peaKIlu,
MOHSITHE O TEPMOXHUMHYECKOM ypaBHEHHH,
9K30*- M SHIOTEPMUUECKHUX PEaKIUsX.
*TomnuBo (HeTh, YToJib U METaH).
3arpsi3HeHHE BO3/1yXa, CIIOCOOBI €ro
IpeIoTBpaIleHUs. Y CHIIEHHE TAPHUKOBOTO
addekra, pa3pylieHne 030HOBOTO CJos. *

JdemMoHcTpanuu

BaunmopetictBue docdopa, cepsl U xKenesa
C KUCTOPOI0M (BO3MOYKHO HUCIIOH30BAHUE
BUJICO OTBITOB).

Omnpenenenune coaep>kaHus KUCIOPOIa

B BO3yXE.

OMBITBI, TEMOHCTPUPYIONINE YCIOBUS
BO3HMKHOBECHUS M IPEKPAIICHUS TOPEHUS.

JlaGopaTopHble U MpaKTHYeCcKUe padoThl
JlaGopaTOpHBIN OMBIT:

PackpbiBaTh CMBICT U3yYaeMbIX TOHSITUN U IPUMEHSITh
AT TIOHSTUS MPU ONTMCAHUH CBOMCTB BEIIECTB U UX
MpEeBpaIIeHU C UCTIOIb30BaHUEM OMOPHBIX CIIOB U
KJIUIIIE.

XapakTepu30BaTh (OMUCHIBATB)C ONOPOU HA NJIAH,
cxemy, Kpamkyro 3anuch
COCTaB BO3/1yXa, (DU3NYECKUE U XU-MUYCCKHE
CBOMCTBA KMCIIOPOAA, CITIOCOOBI €0 MOJTYYeHUs,
MPUMEHEHHE U 3HAUCHUE B IPUPOJIE U KU3HU
YyesioBeKa.

Cpasnuseams peaxkyuu 2opeHus u MeoleHHO20
OKUC/IeHUs C TIPEBAPUTETBHBIM 00CYKICHUEM
napaMeTpoB CPaBHECHHUSI.

Cobupath mpuOOPHI IS MOIYYESHHS KHUCIIOPOIa
(BBITECHEHUEM BOJbI M BO3/1yXA).

Pacro3HaBaTh ONBITHBIM MTYTEM KUCIOPOJ MO/
KOHTPOJIEM Tearora.

Hcnonb30BaTh XUMHUECKYIO CUMBOJIUKY JIJIS
cOCTaBJIeHUs (POPMYIT BEIIECTB, MOJIEKYJISIPHBIX
YPaBHEHUN XUMHUYECKUX PEAKIUHN C YHaCTUEM
KHCJIOPOJA.

OOBSICHATH CYIIIHOCTH SKOJIOTUIECKUX MTPOOIIEM,
CBSA3aHHBIX C 3arpsI3HEHUEM BO3/AyXa.

CnenoBathb npaBuiiaM 0€30MacHOM pabOTHI B
71a00paTOPUM MPU UCIOJIB30BAHUN XUMUYECKOM
MOCY/JIbl U 000pYA0BaHUS MO KOHTPOJIEM TIe1arora,
a TaKKe MpaBWiiaM 00paIeHus ¢ TOPIOYNMHU
BEILIECTBAMU B OBITY.

[InanupoBaTh U OCYIIECTBISATH HA TPAKTUKE



O3HakoMIIeHHE ¢ 00pa3llaMy OKCHJIOB. XUMHUYECKUE IKCIIEPUMEHTHI, IPOBOJIUTH

IIpakTrueckas pabora: HAOJIIOICHMS], 1€TIaTh BBIBOJbI 110 PE3YJIbTATAM
Ne 4. ITonydyenue kuciopoaa, U3y4eHHe €ro  3KCIEPUMEHTA 10 PYKOBOJACTBOM IIEAarora.
CBOWCTB. VYyacTBOBaTh B COBMECTHOM paboTe B rpymiie.

Hcnonb30BaTh IpH BBHITOJIHEHUH YYEOHBIX 3aJaHUN U

B IIPOLIECCE UCCIEA0BATEIBCKON JEATENBHOCTH

Hay4HO-TIOMYJISIPHYIO JTUTEPATYPY XUMUYECKOTO

COJIEpKaHHUsI, CIPABOYHBIE MATEPUAIIBI, PECYPCHI

HMHTepHeTa 1o pyKOBOJCTBOM IENATOra.

BricTpanBaTh pa3BEpHYTHIE MMCbMEHHBIE U YCTHBIE
OTBETHI C OMOPOW Ha MH(OPMAIUIO U3 YUEeOHHUKA U
CIIPABOYHBIX MAaTEPUAJIOB C OTIOPOM Ha IJIaH, TPAMOTHO
WCIOJIb30BaTh U3yUEHHBIN MOHATHIHBIN anmapaT Kypca
XUMUU

Buruunciienus

— MOJICKYJIIPHOU MacChl KHUCJI0POJIa

1 030HA HA OCHOBAaHUM aTOMHOM MacCChI
XMMHUYECKOI'0 dJIESMEHTAa



Tema 4. Bogopona.
IlonsiTue o
KHCJIOTaX U COJISAX

(59

Tema 5.

Bonopon — sneMeHT u mpocToe BEIeCTBO.
Haxoxnenue B npupone, puznueckue u
XUMUYECKHE CBOMCTBA (HA MpUMEPE
B3aUMOJICHCTBHS C HEMETAJJIAMU U
OKCHJIaMH METAJJIOB), TPUMEHEHHE,
*cnocoObl moayueHus. *

[TonsiTHE O KUCTTOTAX U COJISIX.

JdemoHcTpanuu

[Tonyuenue, cobupanue u pacrio3HaBaHUE
BOJIOpOA.

['openue Bogopona.

B3aumonenictBre BO10poO1a ¢ OKCUAOM
menu(Il).

JlaGopaTopHble U NpaKTHYeCKUEe PadoThI
JlaGopaTOpHBIA OIBIT:

B3anmopelicTBue KUCIOT C METaJllIaMu.
[TpakTuyeckas padora:

Ne 5. TTonydenue Boiopo1a, U3y4EHUE ETO
CBOWCTB.

Boruuciaenus

— MOJIEKYJIIPHOM MacChl BEIIECTBA Ha
OCHOBAHHH ATOMHOM MaCChl XUMHUYECKUX
DJIECMEHTOB

KommuecTBo BemecTBa. Monbs. MossipHast

PackpbiBaTh CMBICT U3yYaeMbIX TOHSITUN U IPUMEHSITh
9TH MOHSATHS MPU OMMMCAHUU CBOWCTB BEMIECTB U UX
IIPEBPALLICHUN.

XapakTepu3oBaTh (OMUCHIBATH) PUBHMUECKUE U
XUMUYECKHE CBOMCTBA BOJOPOIa, CITIOCOOBI €ro
MOJIy4YEHUS, TPUMEHEHHE C OTIOPOM Ha IIaH, KPATKYIO
3alUCh, CXEMY.

Cobupats ipubOp SIS IOJTYYEHHUS BOJIOPOA C

MCTIOJIb30BAHUEM BU3YAIbHON OMOPBI

Hcnonb30BaTh XUMUUECKYIO CUMBOJIUKY JIJIS

cocTaBiieHus: GOPMYJI BEIIECTB, MOJICKYJISIPHBIX

YpPaBHEHUN XUMHUYECKUX PEAKIUNA C yHaCTHEM

BOJIOPO/ia C ONIOPOM Ha aJTOPUTM.

CrnepnoBatb npaBuiiaM 0€30MacHOM pabOTHI B
7a060paTOPUU MPU UCTIONH30BAHUN XUMUYECKON
NOCYIbl U 000PYI0BaHUS MO/ KOHTPOJIEM TeJarora., a
TakKe MpaBujaM oOpamieHus C TOPIOYUMHU
BEIIIECTBAMU B OBITY

[InaHupoBaTh U OCYIIECTBISATH HA PAKTUKE
XUMUYECKHUE IKCIIEPUMEHTHI, TPOBOJUTH HAOIIOICHUS,
JIeJIaTh BBIBOJBI IO PE3ybTaTaM 3KCIIEPUMEHTA MO
PYKOBOJCTBOM I€/1arora ¢ oOCykJA€HUEM IJIaHA
paboThI, C UCIOJIB30BAHUEM KIIMIIIE.

Y4acTBOBaTH B COBMECTHOM paboTe B rpymIie.

[InanupoBaTh U OCYIIECTBISATH HA IPAKTUKE

XUMUYECKHUE IKCIIEPUMEHTBI, IPOBOJAUTH HAOIIOICHHUS,

JIeJIaTh BBIBOJBI IO PE3YJIbTaTaM 3KCIIEPUMEHTA.

YyacTBOBaTH B COBMECTHOM paboTe B IpyIIe

PackpbiBaTh CMBICI U3YyYae€MbIX TOHATUN U TPUMEHSIThH



KoJsinyecTBeHHBIE
OTHOIICHHUA B
XUMUH

(4 1)

Mmacca. 3akoH ABoraapo. MosipHbIil 00bEM
ra3oB. Pac4€Tsl Mo XUMHUYECKUM
YPaBHEHUSIM.

JdemoHcTpanus
OO0pa31pl BenecTB KOJIMYECTBOM | MOJIb.

Bopruuciaenus

— 00BEMa, KOJIMYECTBA BEIISCTBA T'a3a Mo
€ro U3BECTHOMY KOJIMYECTBY BEIIECTBA U
00BEMY;

— 00BEMOB I'a30B 110 YPABHEHUIO PEAKIIUH
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIEHHU I
ra3oB

OTH NOHATHSA, & TAKXKE U3YYEHHBIE 3aKOHBI U TEOPUHU
JUISL PELIEHUS pACUETHBIX 3a/1a4 C TOMOIIBIO NIEArora.
BBIYMCasATh MOJIIPHYIO MAacCy BELIECTB; KOJIUYECTBO
BELIECTBA, 00BEM ra3a, Maccy BEIlleCTBA C ONIOPOIl Ha
oOpa3zel, Ha (OPMYIIBL;

[TpoBOAUTH paCUYETHI IO YPABHEHUSIM XUMUUYECKUX
peakIuii ¢ omopoit Ha 0Opasell, aaroOpUT™M YIEOHBIX
JIEHCTBHI : KOJTMYECTBa, 00bEMa, MacChI BEIIECTBA 110
U3BECTHOMY KOJIMUYECTBY, 00BEMY, Macce peareHTOB
WJIU IPOJIYKTOB PEAKIINH.

BricTpanBaTh pa3zBEpHYTHIE MUCbMEHHBIC U YCTHBIC
OTBETHI C OMOPOIl HA UH-
dbopMmarnio u3 yueOHUKA U CIIPABOYHBIX MATEPUAJIOB,
IPaMOTHO UCIIOJIb30BATh U3yYEHHBIN TOHITUUHBIN
arrapar Kypca XuMHM C IIOMOLIBIO [1€1arora.



Tema 6. Boaa.
PacrTBopsl. IlonsiTue
00 OCHOBaHHUSIX

(59)

Bopna, ee cocraB, cTpoeHH€e, MOJEKYIIBI.
du3nyecKrue CBOMCTBA BOJABI. *AHAIN3
Y CHUHTE3 — METO/Ibl U3yUYE€HUS COCTaBa
BOJBL *

XHUMHYECKHUE CBOMCTBA BOIBI
(pazyioeHue, peakiuu ¢ HaTpUueM,
OKCHUJIOM KaJbLHs, OKCUIAOM cepbl IV.
CoctaB ocHoBaHui. [lonsTre 00
WHJIUKATOPaXx.

*Boja kak pacTBoputelb. * PacTBOPBHI.
*PacTBOPUMOCTH BEIIECTB B BojIE. *
*HacpImeHHple 1 HEHACHIIIICHHBIC
pactBOpbL * MaccoBasi 10Jisl BEIIECTBA B
pacTBope.

*Posp pacTBOPOB B MPUPOJIC U B KUZHH
yesnoBeka. KpyroBopot BojibI B
npupo/ie. *3arps3HeHrne IPUPOTHBIX BOJI.
OxpaHa ¥ OYHUCTKA MPUPOJIHBIX BOJI.
JdemMoHcTpanuu

DJIEKTPOJIU3 BOJIbI; CHHTE3 BO/JIbI;
B3aMMOJEUCTBHE BOJIbI ¢ MeTaJ1aMM (Na,
Ca) (BO3MOKHO MCITOJIb30BaHHUE
BUJICOMATEPHUATIOB).

PacTBOpeHue BemECTB ¢ pa3anyHoOn
PaCTBOPUMOCTHIO.

HccnenoBanue pacTBOPOB KUCIOT U
1IEJI0YEHN C MOMOIIBIO NHINKATOPOB.
JlaGopaTopHble U IpaKTHYecKUe padoThl
[IpakTrueckas padora:

PackpbIBaTh CMBICIT U3Y4YaEMBbIX MOHATHN U TIPUMCHSTh
OTH TIOHATHUS TIPU OTMCAHUH CBOMCTB BEIIECTB M MX
MPEBpAIICHUN C TOMOIIBIO Te1arora.

XapakTepu3oBaTh (PU3NICCKUEC U XUMHUICCKUE

CBOWCTBA BOJIBI, €€ POJIb KaK PaCTBOPUTEIS B

MIPUPOIHBIX MPOIIECcaX C OMOPOH Ha IJIaH U CXEMY.

CocTaBsTh ypaBHCHHSI XUMHUYECKUX PEAKITUN C

y4acTHEM BOJIbI C OIIOPOI Ha CXEMY.

OOBSICHATB CYITHOCTh IKOJIOTHYECKUX MPOOIIEeM,
CBSI3aHHBIX C 3arPS3HEHUEM TIPUPOTHBIX BOJI, CITOCOOBI
OYUCTKH BOJIBI OT IPUMECEH, MEphI 110 OXpaHE BOJ OT
3arps3HEHUS MOCJIC MPEIBAPUTEIIBHOTO
CTPYKTYPHPOBaHHUS MaTepuaa.

[T1aHupOBAaTh M OCYIIECTBIATH HA MIPAKTHKE
XAMUYECKUE IKCTICPUMEHTBI, IPOBOIUTH
HaOJIOICHNS, 1e1aTh BhI-

BOJIBI TI0 PE3YJIbTaTaM dKCIIEPUMEHTA IO KOHTPOJIEM
Te/1arora, C UCIOJIb30BaHUEM KITHIIIE.

CnenoBatb npaBuiiaM 0€30MacHOM pabOTHI B

71a00paTOPUU TPH UCTIOTH30BAHUN XUMUIECCKOM

MOCYZIbI M1 000PYIOBaHUS IO KOHTPOJIEM TIeAarora.

[TpoBOIUTE BBIYHCIICHUS C IPUMEHEHUEM TTOHSATHUS
«MaccoBas JI0JIs1 BEMIECTBA B PACTBOPEY C OMOPOIi Ha
dbopMyIIbIL.

Hcnonb30BaTh MpU BBITIOJIHEHUH YI€OHBIX 33/ TaHUH U B
MPOIIECCe UCCIIEIOBATEIBCKOM AESITEIEHOCTH HAYIHO-
MOMYJISIPHYIO JINTEPATyPy XUMHUYECKOTO COJEPKaHNUS,
CIpaBOYHBIE MaTepUaibl, pecypchl IHTepHEeTa oA
PYKOBOJICTBOM TIelarora.



Ne 6. IIpuroroBieHue pacTBOpOB C BricTpanBaTh pa3BEPHYTHIE MMCHBMEHHBIE U YCTHBIE

ONpeAeIEHHON MacCOBOU 10JIEH OTBETHI C ONMOPOM HAa MH(OPMALUIO U3 YUeOHHKA U
pPacTBOPEHHOIO BEILIECTBA. CIIPaBOYHBIX MAaTEPUAIIOB, TPAMOTHO UCIIOJIb30BATh
BLIYNCICHNAs V3YYECHHBIN NTOHATUNHBIN anmnapar Kypca XUMHAU

10CJIE MPEABAPUTENTBHOTO CTPYKTYPUPOBAHUS
MaTepuaia

— C UCITOJIB30BAaHUECM ITOHATHUA «MaCCOBast
A0JIA BCIICCTBA B paCTBOPCH



Tema 7. OcHOBHBIE
KJIACCHI
HEOPraHMuYeCKHX

coeIUHEeHU M
(11 9)

Knaccugukanus HeopraHu4ecKux
COCIMHEHUM.

Oxkcuppl: coctaB, Kiaccupukanus
(OCHOBHBIE, KUCIIOTHBIE, *aM(dOTEpHBbIE,
Hecosieo0pa3yolie Ha MPUMEPE OKCUIa
yriepoaa Il u okcuna azora I,
HOMeHKkJarypa. [lonydenue™ oxcumion
(B3auMOJEHCTBHE C BOJOM, KUCIOTaMHU,
HIEJI0YAMM ).

OcHoBaHus: cOCTaB, KiIaccupuKaims
(111€J10YM ¥ HEpACTBOPUMBIE OCHOBAHMS),
HOMEHKJIaTypa.

Kucnotsr: coctaB, knaccudukanms,
HOMEHKJIaTypa, GU3nYecKrue U XUMUYECKHUE
CBOICTBA (B3aUMOJICHCTBHE C OCHOBHBIMU
OKCHJIaMH COJISIMHM Ha IPUMEPE COJISTHOM U
CEepPHOM KUCIIOT), *CIOCOOBI MOTydeHHS. *
Psn akTMBHOCTH METAJLIOB.

Conu (cpegnue): HOMEHKIIATypa, *CrocoObl
MOJIYYEHUS *, B3aUMOJICHCTBHE COJICH C
MeTaJlaMu, KUCJIOTaMH, [IeJI0YaMu U
COJISIMU.

['eneTnueckas cBsI3bp MEXIY KJIACCAMU
HEOPTraHUYECKUX COCAUHECHUM.
I'enernueckue psiabl. [lonsitue 00
aM(OTEPHBIX TUAPOKCHUIAX HA TIPUMEPE
LIHKA U aJIFOMUHKS. XUMUYECKUE CBOMCTBA
- B3AaUMOJCHUCTBUE C KHCIOTAMU U
nienovyamu. PasiioxkeHue npu HarpeBaHuu.

OrnpeniesieHue OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCIMHEHUH 10 M1abJIoHY.

CocTraBieHHe CXeM CTPOEHHS] OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCIMHEHHNI Ha OCHOBE ONPEECICHUS.
CocraBnenue GopMyJsl OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCIMHEHUM U HA3bIBAHUE UX 11O
MEXKIYHAPOJHOU U TPUBUAIIBHON HOMEHKIIATYPE C
WCIIOJIb30BAHUEM OTPEICIICHUS U TaOJIHIIbI
PacCTBOPUMOCTH.

KnaccudunnpoBanue u3ydaeMbiX BEIIECTB 110 COCTaBY
U ceolicmeam ¢ ONIOPOU Ha ONIPEJETICHUS, CXEMBI U
Ta0JIUIly paCTBOPUMOCTH.

CocraBiieHre TaOIUIIbl TEHETUYECKUX PSAIOB U CXEMBI
«['eHeTHUecKasi B3aUMOCBSI3b OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX COEAUHEHUI MOJT pyKOBOJICTBOM
nejarora.

[Iporuo3upoBaHue CBONCTB BEIIECTB HA OCHOBE OOIIHMX
XUMHUYECKUX CBOMCTB U3YUYEHHBIX KJIACCOB, TPYII
BEILIECTB, K KOTOPBIM OHH OTHOCATCS C
UCIIOJIb30BAaHUEM CXEMBI «I eHeTHUecKas B3aMOCBSI3b
OCHOBHBIX KJIaCCOB HEOPraHUYECKUX COEUHEHUI) T10]T
PYKOBOJACTBOM MEAAroOra.

CocraBiieHHe MOJIEKYJISIPHBIX YPABHEHUM pEAKIIUM,
WJUTIOCTPUPYIOIIUX XUMUYECKUE CBOMCTBA U3YUYEHHBIX
KJIACCOB U CHOCOObL NOJYYeHUs BEIECTB U3YYEHHBIX
KJIACCOB, IPYIII, a TAKXKE MOATBEPKIAIOIIAX
FEHETUYECKYI0 B3aUMOCBS3b MEK/ly HUMH, C OTIOPOM Ha
BEepOAIbHYIO CXEMY B KQUECTBE 3pUTEIIbHOM OMOPHI.
CocraBneHne MOJIEKYJISIPHBIX YPABHEHUM PEAKIUN 11O



JdemoHcTpanuu

OO6pa3libl HEOPraHMYECKUX BEIIECTB
Pa3IUYHbBIX KIACCOB.

B3aumopenicteue pacTBopa CEpHOMR
KUCIIOTHI ¢ okcugom meau(Il).

Peaxuus nenTpanuzanuu.

BriTecHeHne ogHOro MeTaa IpyruM u3
pacTBopa COJIH.

JlaGopaTopHble U NpaKTHYecCKUue padoThl
JlaGopaTopHBIE OTIBITHI:

B3aumopaeicTBrue KMCIOT ¢ METaJlJIaMU.
[TonydeHune HepacTBOPUMBIX OCHOBAHUH.
B3aumopelicTBue HEpaCTBOPUMBIX
OCHOBAHHUM C KMCJIOTAMH.

Paznoxenue ruapoxcuaa meau(Il) mpu
HarpeBaHuu.

[IpakTrueckas padora:

Ne 7. PemieHue skciepuMEHTAIbHBIX 33144
110 TeMe «OCHOBHBIE KJIAaCCHI
HEOPraHWYECKUX COCTUHECHUI.

Boruuciaenus
— II0 YPABHEHUSIM XUMHYECKUX PEAKIIHI

CXE€MaM C IpeIBApUTEIbHBIM 00CYXAECHIUEM BbIOOpa
pearupyronmx BeIeCTB.

BerunciieHre no ypaBHEHHUSIM XUMUYECKUX PeaKLui
KOJInYeCTBa, 00bEMA, MacChl BELLIECTBA 10 KOJINYECTBY,
00BEMY, Macce peareHTOB WK MPOJYKTOB Peaklyu Mo
aJIITOPUTMY.

[InannpoBaHue U OCYLIECTBICHUE HA TIPAKTUKE
XUMHYECKOTO HKCIIEPUMEHTA U HAOII0ICHUS TTO]T
PYKOBOJICTBOM yUHUTENS.

®opmynrpoBaHUE BBIBOJIOB M0 pe3yJbTaTaM
HKCIIEPUMEHTA C UCTI0Ib30BaHUEM OMOPHBIX CIIOB.
dopmynMpoBaHUE C TOMOIIBIO NEJarora u
BBITIOJTHEHUE TTpaBUII 0€30MacHOM padoTHI B
71a00paToOpuu NpHU UCTIOIB30BAHUN XUMUYECKON
HOCY1bl U 000PYIOBAHUS.

Hcnonp3oBaHue NpU BHIMOIHEHUN YUY€OHBIX 3aJaHUN U
B [IPOLIECCE UCCIIEOBATEIBCKOM AesTENbHOCTH HAyYHO-
HOMYJIIPHON JTUTEPaTypPhl XUMHUECKOTO COJIEpKaHus,
CIpaBOYHbIE MaTepHalibl, pecypcbl HTepHeTa,
OCYILECTBJICHHUE BHIOOPA 1101 PYKOBOACTBOM I€arora.
BricTpanBanue pa3BEPHYTHIX MUCbMEHHBIX U YCTHBIX
OTBETOB C OIOPOW HAa MHPOPMALIIO U3 yUeOHUKA U
CIPaBOYHBIX MaT€pPUAJIOB, FPAMOTHOE MCIOJIb30BAHUE
W3YYEHHOI0 MOHATUWHOIO aIapaTa Kypca XUMHUH C
MCIIOJIb30BAaHUEM IUIAHA, ONIOPHBIX CJIOB, AJITOPUTMA.

Paznen 3. llepuoauuecknii 3axkoH u [lepuoauyeckasi cucrema xummnueckux 3jemeHToB JI. . MenaeneeBa.



Ctpoenne aToM0B. XuUMHYeCKad CBsA3b. OKUCINTEIBLHO-BOCCTAHOBUTEIbHBIE peakuuu (15 1)

Tema 8.
Iepuogmueckuit
3aKOH M
Ilepuoanyeckas
cucTeMa
XHMHUYECKUX
3JIEMEHTOB

. . MenaeJie-eBa.
Crtpoenne aroma (7

4)

[TepBble MOMBITKH KIacCUDUKALINU
XUMHUYECKHUX 3JIEMEHTOB. [lonsATHE O
IPYIIaxX CXOAHBIX JIEMEHTOB (II[EJIOYHBIE U
HIEJIOYHO3EMENbHBIC METAJUIbI, TAJIOTEHBI,
UHEPTHBIE Ta3bl).

*JJIeMEHTBI, KOTOpPbIE 00pa3yroT
aMdoTepHbIE OKCUJIBI U THAPOKCHUIBL. *
[Tepnonnueckuii 3axkoH u llepuonn-ueckas
crUcTeMa XUMHYECKUX 3yiemeHToB /I, W.
Mengeneena. [lepuosl, rpynisl,
noArpymnmsl. PU3n4ecKuil CMbICII
MIOPSIAKOBOTO HOMEPA JIEMEHTA, HOMEPOB
IIEpUOJa U TPYIIIBI.

Crpoenue atomoB. CocTaB aTOMHBIX SIIED.
*N3otomnbl. *DnekTponbl. CTpoeHue
AJIEKTPOHHBIX 00010UEK aTOMOB TIepBhIX 20
XUMHUYECKHX 3JIEMEHTOB [leproanueckoi
cuctemsbl /1. 1. Menneneena.
XapakTepUCTUKA XUMUYECKOT 0 JJIEMEHTA
10 €ro NoJIoKeHuto B Ilepuonnueckon
cucteme 1. 1. Menneneena.
*3aKOHOMEpPHOCTH U3MEHEHHUS CBOWMCTB
AJIEMEHTOB MaJIbIX IEPUOJI0B U IIIaBHBIX
MOATPYI B 3aBUCUMOCTH OT ATOMHOTO
(MopsiAKOBOr0) HOMeEpA. *

*3nauenue [lepuognueckoro 3aKoHa
u [lepronyeckoi CUCTEMBI XUMUYECKUX
3JIEMEHTOB JJIsl Pa3BUTHS HAYKHU U

PackpbIBaTh CMBICI IEPUOIAYECKOTO 3aKOHA MO/
PYKOBOJICTBOM I€/1arora.

[ToHnMaTh CyIlIECTBOBAaHUE MEPUOAUUECKOMN
3aBUCUMOCTH CBOMCTB XMMHUUYECKUX 3JIEMEHTOB
(M3MEHEHUE PaJNyCOB AaTOMOB U
AIEKTPOOTPUIIATEIIBHOCTH ) U UX COSTUHEHUM OT
MOJIOKEHUS B IEPUOJUUYECKON CUCTEME U CTPOECHUS
aToMa C UCIIOJIb30BAHUEM CXEM U TaOJIHII.

YcTraHaBIMBaTh CBS3b MEXKY MTOJI0KEHUEM DJIEMEHTA B
MEPUOIUYECKON CUCTEME U CTPOCHUEM €TI0 aToMa
(cocTtaB u 3apsn sjapa, 0011Iee YUCIO MIEKTPOHOB U
pacrpeneneHue ux Mo 3JEKTPOHHBIM CIIOSIM) 10
oOpasiry.

[Iporuo3upoBaTh XapakTep U3MEHEHHUS CBOMCTB
AJIEMEHTOB M UX COEIMHEHUI MO TPyIIaM U IepuogaM
[Teproauueckoi CUCTEMBI C TOMOIIBIO MIEATOra.
XapaKkTepu30BaTh XUMUYECKHUE IJIEMEHTBI ITEPBBIX
TPEX NEPUOJIOB, KaJHs, KaJbLHUS 10 UX IMOJ0KEHUIO
B [lepuonnueckou cucreme /. 1. Menneneena.

CnenoBathb npaBuiiaM 0€30MacHOM pabOTHI B

71a00paTOPUM IPU UCIOJIB30BAHUN XUMUYECKOM

MOCYJIbl 1 000pYAOBaHUS MO KOHTPOJIEM Ie/1arora.

BricTpanBaTh pa3BEPHYTHIE MMCHMEHHBIE U YCTHBIC

OTBETHI C OTIOPOW Ha MH(OPMAITUIO U3 YICOHUKA U

CIIPABOYHBIX MATEPHUATIOB, TPAMOTHO HCIOJIb30BaTh

V3YUYECHHBIN MTOHATUNHBINA anmnapaTr Kypca XuMHAH

MIOCJIE CTPYKTYPHUPOBAHUS MaTEpUAIIA C

VCIIOJIb30BAHUEM KJIUIIE.



Tema 9.
XyMHuuyecKas CBs3b.
OxucanrejabHO-
BOCCTAHOBHUTEJbHbIE

peakuumn
(8 1)

npaktuku. /. I. MenneneeB — y4€HbIN,
neAaror U rpakJaHuH. *

JdemoHcTpanuu
KopoTkoneprnoaHnas u JIMHHONIEPUONTHAS
dbopmel [lepuoauyueckoil CUCTEMBI

XUMHYECKUX 2jieMeHTOB /[. 1. Menaeneena.

O3HaKOMJICHHE C 06pa3L[aMI/I MCTAJIJIOB
N HEMCTAJJIOB.

JlabopaTopHbIe U NpakTH4YecKHe padoTbl
JlaGopaTopHBIiA OTBIT:

B3anmopelicTBue ruIpoKCrIa LIMHKA C
pacTBOpaMy KUCJIOT U LIEJI0YEH

*NEeKTPOOTPUIIATEITHPHOCTH ™ aTOMOB
XUMHUYECKUX JIEMECHTOB.

XuMHYecKas CBA3b (MOHHAsI, KOBAJICHTHAS
MOJISIPHAS ¥ KOBAJICHTHAS HETIOJIsIpHAs ).
CteneHb OKUCIICHUSI.
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu (OBP). [Iporiecchl OKUCIEHUS U
BOCCTaHOBJIEHUsI. OKUCIUTENU U
BOCCTAaHOBHUTEH.

JdemMoHcTpanuu
OKHCINTETbHO-BOCCTAHOBUTEIbHBIC
peaKIuu: rOpeHue, peakiuu pa3ioKeHuUs,

Hcnonb30BaTh OpH BBHITOJIHEHUH YUYEOHBIX 3aJaHUI
TEKCThI y4eOHUKA MOCJIE CTPYKTYPUPOBAHUS
Marepuasa, ClipaBOYHbIE MaTEPUAIIbI
(ITeproanueckyro CUCTEMY XUMUYECKUX DJIEMEHTOB
. . Menneneesa, TabyIuily paCTBOPUMOCTH KUCJIOT,
OCHOBAaHMH U COJIEH B BOJE, MIEKTPOXUMUUYECKUM PSII
HaIpsHKEHU METAIIOB).

Hcnonb30BaTh MU BHITTOJIHEHUH YUEOHbBIX 3a/1aHUM U B
IIPOLIECCE UCCIIEI0BATEIBCKOM IS TEIbHOCTU HAYYHO-
MOIYJISIPHYIO JIMTEPATYPY XUMUYECKOTO COAEPIKAHMUS,
CIIpaBOYHbIEC MaTepHUalibl, pecypcsl HTEpHETa 110X
PYKOBOJACTBOM IE€Aarora

PackpbIBaTh CMBICT U3y4aeMbIX ITOHSITHM MTO]T
PYKOBOJCTBOM II€/1arora.

OnpenensTe BUA XUMUYECKOU CBSI3U B COETUHEHHH C
VICIIOJIb30BAHUEM CXEM.

OnpenensiTe CTENEHb OKUCICHUS! XUMHYECKOTO
DJIEMEHTa 10 GOPMYJIe €T0 COSTUHEHUS C
UCII0JIb30BAHUEM aJITOPUTMA.

OrnpeniensTh 3JIEMEHT (BEIECTBO) — OKUCIUTEIb U
AJIEMEHT (BELIECTBO) — BOCCTAHOBUTEIb.

OOBSACHATH CYIIIHOCTh TPOLIECCOB OKUCIICHUS U
BOCCTAHOBJICHUSI.

CocTaBndTh 3JEKTPOHHBIN OalaHC ¢ Y4ETOM uncia
OTJIaHHBIX U MPUHSTHIX JIEKTPOHOB.



COCTMHEHUS CocCTaBiATh ypaBHEHUE OKUCINUTEIBHO-
BOCCTaHOBHUTEJIBHON peaKIMK 10 aITOPUTMY pazdbopa
OKHCJIUTENBHO-BOCCTAHOBUTEIILHON PEAKIIUH.
Hcnonb30BaTh IpH BBITOJIHEHUH YUEOHBIX 3aJaHUIN

TEKCThI y4eOHUKA MOCJIE€ CTPYKTYPUPOBAHUS
MaTepuasa, ClpaBoYHble MaTepuabl (EPUOIUYECKYIO
cucremy xumuueckux aneMeHToB [{. 1. Menneneesna,
Ta0IUIly PACTBOPUMOCTH KHUCIIOT, OCHOBAHUH U COJIEH B
BOJI€, DJICKTPOXUMUYECKUHN Pl HAIIPSKCHU N
METAJIJIOB).

9 KUIIACC
(2 u B HEHEMIO, BCETO 68 4, U3 HUX 4 4 — pe3epBHOE BpeMsl)

IIpumepHbIe TEMBI, OcHOBHOe coaepKaHue OcHoOBHBIE BU/IbI 1€ATEJIbHOCTH
PacKpbIBalouIue o0yuaromuxcsi
JAHHBIA pa3jaeJ

NMporpamMmal,
U KOJIUYECTBO
4acoB, 0TBOJUMOE
HA UX U3yUYeHHUe

Pa3znen 1. BemecTBo U xumuieckue peakuuu (17 1)




IToBTOpEHuUe U
yriry0JieHue 3HAHU
OCHOBHBIX pa3/ieJioB

Kypca 8 kiacca
(S )

ITepnonnueckuii 3akoH. Ilepuonnueckas
CHUCTEMAa XUMHYECKUX 3JIEMEHTOB

. . Menneneea. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KaIus, KalblHs U UX
COEJIMHEHUI B COOTBETCTBUU C MOJOKEHUEM
3JIEMEHTOB B MEPUOAUYECKON CUCTEME U
CTPOEHUEM UX aTOMOB.

Knaccuduxanys u HOMEHKIATypa
HEOPraHWYECKUX BEUIECTB (MEXAyHa-POIHAS
U TpUBHAJIbHAS ). XMMHUUYECKHE CBOMCTBA
BEILIECTB, OTHOCAIIMXCS K Pa3IUYHbIM
KJIacCaM HEOPraHM4YeCKUX COCAUHEHUH, UX
TEHETUYECKAs CBSI3b HEOPTAaHUUYECKUX
BEILIECTB.

CrpoeHue BelecTBa: BUAbl XUMHUECKON
CBSI3M Y TUIIBI KPUCTAJUIMYECKUX PEIIETOK.
*3aBUCUMOCTh CBOWCTB BEIIIECTB OT UX
cTpoeHus. *

JdemoHcTpanuu

1. Monenu KpucTaUUIMYECKUX PEIIETOK
HEOPraHWYECKUX BELIECTB.

2. KopoTtkonepuoHast U JJIIMHHOIIEPUOAHAS
dbopmbl [leproguueckoil CHCTEMBI
XUMHU4YEeCKuX djieMeHToB [[. 1. MeHaeneeBa

XapaKkTepu30BaTh XUMUUYECKHUE IJIEMEHTHI IIEPBBIX
TPEX NEPUOJOB, KAIHS U KAJIBLUS 110 UX
nosioxeHuto B [lepunoguueckoi cucreme
. 1. Menneneesa ¢ onopou Ha ajarOpyUTM.

KnaccuduunpoBaTs U Ha3bIBaTh HEOPraHUYECKUE

BEILIECTBA U3YUYEHHBIX KJIACCOB C OMOPOil HA CXEMY,

TaOJIMILy PACTBOPUMOCTH.

OnuceiBaTh 0011IME€ XUMUYECKHE CBOMCTBA BEILIECTB
pa3IMYHBIX KJIACCOB, MMOATBEPKAATh CBOMCTBA
puMepaMy MOJIEKYJISIPHBIX YpaBHEHUI
XUMUYECKUX PEAKIUI C ONIOPOI HA CXEMY.

OnpenensaTe BUJI XUMAYECKOU CBS3U U TUIL
KPUCTAJUIMYECKOU PEIIETKU BEIIECTBA C ONIOPOU Ha
CXEMY.

[Iporao3upoBaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH

OT UX CTPOEHHS TI0CIIe IPeIBapUTEIHLHOTO pa3zdopa.

BricTpanBaTh pa3BEPHYTHIC IMCBMEHHBIE U YCTHBIE

OTBETHI C ONOPOU HA
nH(}opMaIuio U3 yueOHHUKA U CIIPABOYHBIX
MaTepuaioB, FPaMOTHO UCIIOJIb30BaTh N3YYEHHBIN
MOHATUMHBIN annapaTr Kypca XUMUH.

Hcnonbs30BaTh MU BHIMOJIHEHUH YY€OHBIX 3aJaHUN
U B IIPOLIECCE UCCIIEI0BATEIIBCKOM NEATEIbHOCTH
Hay4HO-IIONYJISIPHYIO JTUTEPATYPy XUMUYECKOTO
COJZIEpKaHHUs1, CIIPAaBOYHBIE MATEPUAIIBL, PECYPCHI
MuTepHeTa 1og pyKOBOACTBOM IIEArora.




Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH
XHMHYECKHX
peakumu

(4 )

Knaccudukaius XuMU4eCKUX peaKuil mo
pa3NUYHBIM MpU3HaKaM (TI0 YHCTy U COCTaBY
YUYaCTBYIOIIUX B PEAKIIMU BEIIECTB, *1O
TEII0BOMY 3P (DEKTY, 0 U3MEHEHHUIO
CTETIeHe! OKUCIICHHSI XUMUYECKUX DJIEMEHTOB,
o0 00paTUMOCTH, MO Y4aCTHUIO
Karanusatopa).™

*JK30- U IHIOTEPMHUIECKHIE PEAKIINH,
TepMOXUMHUYecKue ypaBHeHUs. [loHsTHE O
CKOPOCTH XUMHUYeCKoi peakiun. [loHsTHE O
TOMOTEHHBIX M T€TePOTEHHBIX PEaKIIHSIX.
[Tonsitue 06 06GpaTUMBIX

¥ HEOOPATUMBIX XUMUYECKHIX PEAKITUAX.
[TonATHE O XUMUYECKOM PABHOBECHH.
®DaxTOopsl, BIMUSIONINE HA CKOPOCTh
XUMHUYECKOM peakIMU U IOJI0KEHHUE
XUMHUYECKOT0 paBHOBECHS. *
OKuCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIH
(371eKTpOHHBIN OaTaHC OKUCIUTENBHO-
BOCCTAHOBUTEJILHON PEAKIIUHN ).

JdemoHcTpanuu

1. 3aBUCUMOCTb CKOPOCTH XUMUUYECKOU
peakiuu OT pa3InYHbIX (DAKTOPOB.

2. Bo3aeiicTBue kaTaan3atopa Ha CKOPOCTh
XUMHUYECKOU PEAKLIH.

3. [Ipumepsl HEOOPATUMBIX U OOPATUMBIX
pEaKIuu.

4. CMelieHre paBHOBECUSI XUMUYECKOM
peaKuuu.

PackpsIBaTh CMBICT U3y4aeMbIX OHATUNA U
MPUMEHSTh 3TU MOHATHUS IPU ONTMCAHUU CBOWCTB
BEIIECTB U UX MIPEBPALICHUMN.

KnaccuduuupoBath XUMUYECKHUE PEAKIINH 110
Pa3IMYHBIM MTPU3HAKAM.

YcTranaBiIuBaTh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
PEaKIMU OT Pa3IMUHBIX (haKTOPOB IO/
PYKOBOJICTBOM YUHUTEJIS.

[IporHo3upoBaTh BO3MOKHOCTH TPOTEKAHUS
XUMUUYECKUX MTPEBPAILICHUIN B Pa3JIMYHBIX YCIOBUSIX
MOCJIE TPEIBAPUTEIIHHOU PabOTHI.

OnpenensaTh OKUCIUTEINb U BocCTaHOBUTENb B OBP.

CocTaBisTh 3JIEKTPOHHBIN OajaHC peakIuu.

[Ipon3BOAUTH BEIYMCIICHUS 10 XUMUYECKUM
YPaBHEHUSAM I10 aJITOPUTMY.

BeicTpanBaTh pa3BEPHYTHIC IMCBMEHHBIE U YCTHBIE
OTBETHI C OMOPOM Ha MH(GOPMAIIHUIO U3 YICOHUKA U
CIIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO UCIOJIb30BaTh
V3YyYEHHBIN MTOHATUMHBIN armapaTr Kypca XUMUH
IIOCJIE MTPEBAPUTEIBHOIO CTPYKTYPHUPOBAHUS
Marepuaa.

Hcnonp30BaTh MpU BHIMOJIHEHUH YY€OHBIX 3aJaHUN

Y B MPOLIECCE UCCIEA0BATEIBCKON IESITEIbHOCTH
Hay4YHO-IIOIYJISIPHYIO JIMTEPATYPY XUMUAUYECKOTO
COZEP>KaHUsl, CIIPABOYHBIE MaTEPUAIIbI, PECYPCHI
HNHTepHeTa 1ocae KOHCYIbTAlUK C M€1aroroM.




Bpruuciaenus

— KOJIMYECTBA BEIIECTBa, 00bEMA U MacChl
pEareHTOB WK MPOAYKTOB [0 YPABHEHUSM
XUMHUYECKUX pEaKIU1




Tema 2.
JJIEKTPOJIUTHYECKA
sl JUCCOIM AL MSI.
X¥MHYECKHE
peakuum B
pacTBopax

(8 1)

Teopust 3NEKTPOIUTUYECKON AUCCOLIMALIUAH.
DIIEKTPOIUTHI U HEIEKTPOJIUTHL. KaTnoH®bI,
AHUOHBI. *MeXaHn3M JUCCOIMAIIMU BEIECTB
C Pa3JIMYHBIMU BUAAMU XUMUYECKOU CBS3H.
Crenens aquccormanuu. *CHbHBIC U CI1a0bIe
3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa, yCcioBUs UX
npoTekaHus. MloHHbIE ypaBHEHUS pEeaKIUu.
XHUMHUUYECKHE CBOMCTBA KMCJIOT, OCHOBAHUH U
COJIEH B CBETE MpeJICTaBICHUI 00
AJIEKTPOIUTHYECKON nucconuanuu. Cpeaa
pactBopa. [loHdaTHE O THAPOIU3E CONEN.
KauecTBeHHbIEC peaklMi HA KATHOHBI

Y aHWOHBI :XJIOPUI-, OPOMUJI, HO3HU]I-,
cynbdar-, KapooHaT-, cuiukat-docdar-
AQHUOHBI, TUJIPOKCUA-UOHBI KATHOHBI
aMMOHMS, Marausl, KaJIbIUs, aJIIOMUHHS,
Kenesa 2+, 3+, IIMHKa, TPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpaX..

JdemMoHcTpanuu

DneKkTpuyeckas MpoBOAUMOCTb PACTBOPOB
BEILECTB; IBU)KEHUE HOHOB B AJIEKTPUUECKOM
noJe.

OnbIThL, WITIOCTPUPYIOLINUE MPU3HAKU
POTEKAHUSI peaKIUiA HOHHOTO OOMEHA.
OnbITHI IO ONIPEACIICHUIO CPENIbl B pACTBOPAX
coJied (xiopuaa HaTtpus, kKapOoHaTa HaTpus,
XJIOpUJa UHKA).

JlaGopaTopHblie M IpaKTHYECKHE

PackpbIBaTh CMBICII U3y4aeMBbIX ITIOHATUH, & TAKKE
CMBICJI TEOPHUH IEKTPOJIATHIECKON TUCCOLUALINH C
ONIOPOM HA CXEMBI.

OOBSACHATH IPUUUHBI ATIEKTPOIIPOBO/I-

HOCTH BOJIHBIX PACTBOPOB C TIOMOIIBIO NIEATOTA.
CocTaBiATh ypaBHEHUS TUCCOLMAIIMN KHUCIIOT,
IIEJI0YEH U COJICH, ITOJTHbIC

Y COKpalIEHHbIC MOHHBIC YPABHEHUSI XUMUUECKHUX

peaKkIii HOHHOTO OOMEHa.

[InaHupOBaTh U OCYIIECTBIATH HA MPAKTUKE

XUMUUYECKHUE IKCTIEPUMEHTHI, TPOBOAUTH

HAOJIOICHUS], JIeTIaTh BBIBOJIbI 110 PE3YJIbTaTaM

HKCIIEPUMEHTA TI0CIIe TTPEeIBAPUTEIHHON pabOThI.

CnenoBatb npaBuiiaM 0€30MacHOM pabOTHI B

7ab0paTOpPUU MPU UCTIONH30BAHUNA XUMUYECKON

NOCYbI U 000PYIOBaHMSI IO/ KOHTPOJIEM Tearora.

[Ipon3BOAUTH BEIYUCIICHUS 110 XUMUYECKUM

YPaBHECHUSM.

BricTpanBaTh pa3BEPHYTHIC IMCBMEHHBIE U YCTHBIE
OTBETHI C ONOPOI Ha MHGOPMAIIHUIO U3 YICOHUKA U
CIIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO UCIOJIb30BaTh
V3YUYECHHBIN MMOHATUMHBIN anmnapar Kypca XUuMHAH
IIOCJIE MPEIBAPUTEIBHOIO CTPYKTYPUPOBAHUS
Marepuaa.

Hcnonbs30BaTh MPpU BHIMOIHEHUH YY€OHBIX 3aJaHUN
U B IIPOLIECCE UCCIIEOBATEIBCKOMN NEATEIBHOCTH
Hay4YHO-IIOMYJISIPHYIO JIMTEPATYPY XUMUAUYECKOTO
COJEP>KaHUs, CIIPABOYHBIE MAaTEPHUAJIbI, PECYPCHI
HNHTepHeTa nocie KOHCYIbTALUU € IEIaroroM.




padoTHhI

JlaGopaTOpHBI OMBIT:

Ne8Peakunu HOHHOTO OOMEHA B pacTBOpax
A1eKTpoIUTOB: cyibdarta meau(ll)

U EN0UN, KapOOHaTa HATPUS U COJITHOM
KUCJIOTBI, pEaKLUsi HEUTPATU3ALIUU MEXKITY
TUJIPOKCHUJIOM KU U COJITHOM KUCIIOTOM.
Ne9. KauecTBEeHHBIE peaKlINM HA HOHBI B

pacTBope.

[IpakTuueckas padora:
Ne 1. Pemienune skcriepuMeHTaIbHBIX 33124 10
TEME.

Brrunciaenus
— M0 YPaBHEHUSIM XUMUYECKUX PEAKIIUM

Paznen 2. HemeTauiibl 1 UX coefuHeHus (24 1)




Tema 3. O01mas
XapaKTepPUCTUKA
XHMHYECKHX
3jemMeHTOB VIIA-

rpynnsl. I'anoressl
(4 1)

OO6m1as xapakTepUCTHKa TaJIOr€HOB.
OcoOEHHOCTH CTPOCHHSI aTOMOB ATUX
AJIEMEHTOB, XapaKTEePHBIE JJIsl HUX CTETICHU
okucienus. CTpoeHue u pusnveckue
CBOMCTBA MPOCTHIX BEIIECTB — T'aJIOT'CHOB.
XUMHUYECKHE CBOWCTBA HA IPUMEPE XJI0pa
(B3aMMOJICCTBUE C METaJUIaMU, HEMETaJlIaMU
(BOJIOPOJIOM U KHCJIOPOAOM ), *IIIesouamMu ™).
XnopoBogopo. CosisiHast KMCIIOTA,
XUMHUYECKHE CBOMCTBA, *MoydeHue™,
npuMeHeHne. KauecTBeHHbIC peakIuy Ha
rajioreHu1-uoHsl. *JleficTBue xjiopa u
XJIOPOBOAOPO/Ia HA OPTaHU3M YesloBeKa. *
Baxneiimue XJ0puabl U UX HAXO0XKICHHE B
IPUPOLE.

JdeMoHcTpauuu

Buneomarepualibl: TajIoreHbl U UX
COECIMHEHMUSL.

OO6pa31ipl XJIOPUJIOB.

JlabopaTopHble 1 npakTHYecKHue padoThl
JIaGopaTOpHBIA OMIBIT:

PacnioznaBanue XJ10pua-uOHOB.

[Ipaktrueckas pabora:

No 2. TTomyuenue CoIsTHOM KACIIOTHI, U3YYEHUE
€€ CBONCTB.

Boruuciaenus
10 YPABHCHUAM XUMHYECKUX PEAKIIUM.

OOBsICHATH O0LIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB HEMETAJIOB U X COEMHEHUM B IIPEAEIax
MaJIbIX MEPUOO0B U TJIABHBIX MOATPYIII
[Teprnoan4ecKoOn CUCTEMBI XUMUYECKUX DJIEMEHTOB
C Y4€TOM CTPOCHHS UX aTOMOB C MCTIOJIb30BAHUEM
CXEMBI.

XapakTepu3oBaTh GU3NIECKUE U XUMUUECKUE
CBOMCTBA MPOCTHIX BEIIECTB rajJOreHoB (Ha
puUMepe XJIOpa) U CIOKHBIX BEIIECTB
(X710pOBOIOPOIA, XJIIOPHUIA HATPHS), CTOCOOBI UX
MOJIyYEHUsI, TPUMEHECHHE U 3HAUCHHE B IPUPOJIC U
YKU3HH YEJIOBEKA MOCJIE CTPYKTYPUPOBAHUS
Marepuaa.

OrnpenensaTh TalOre€HUA-UOHBI B pACTBOPE C
WCII0JIb30BaHUEM TaOUIIBI " XapaKTepHBIC PEaKIINH
Ha aHUOHBI".

[InaHupOBaTh U OCYIIECTBIATH HA NMPAKTUKE
XUMHUYECKHUE IKCTIEPUMEHTHI, TPOBOAUTH
HaOJII0/ICHHUSI, IeJIaTh BBIBOJIBI IO pE3yJIbTaTaM
HKCTIEPUMEHTA TI0CTIe MPEBAPUTETHLHON paOOTHI.




Tema 4. O0masn
XapaKTepPUCTUKA
XUMHUYECKUX
3JjieMeHTOB VIA-
rpynnsl. Cepa u eé
coequHenus (5 4)

OO6mras xapakTepucTuka ieMeHToB VIA-
rpytinbl. OCOOCHHOCTH CTPOCHHS aTOMOB 3TUX
3JIEMEHTOB, XapaKTEPHBIE ISl HUX CTENIEHU
okucienus. CTpoeHue u pusnveckue
CBOICTBA MPOCTHIX BEHIECTB — KUCIOPOAA U
CEpBL.

AoTponHbie MOIU(UKAIIUKA KUCIOPOIa U
cepbl. XMMHUYECKHUE CBOMCTBA CEPBHI.
B3aumopelicTBrue ¢ HEMETAIAMU -
BOJOPOAOM U KHUCIIOPOJIOM, METAJIJIAMH,
KOHIICHTPUPOBAHHBIMU a30THOM U CEPHOM
kucioraMu. CepoBOAOpO, CTPOCHHUE,
buznueckue

OOBsICHATH O0LIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 2JIEMEHTOB VIA-TpyNIibl U UX COETUHEHUN
C YYETOM CTPOCHHMSI UX aTOMOB C OIOPOM HAa CXEMY
"N3MeHeHne painycoB B HoArpynmnax'.

XapakTepu3oBaTh (HU3NUECKHE
U XMMUYECKHE CBOMCTBA MTPOCTOr0 BEIIECTBA CEPHI
U e€ CoeIMHEeHUH (CEpOBOAOPOIA, OKCUIOB CEPBI,
CEPHOM KUCIIOTHI, CYIh(HaTOB), CIIOCOOBI UX




U XUMUYECKHE CBONCTBA (KUCIOTHBIC U
BOCCTAHOBUTEIbHBIC). OKCUIIBI CEPBI KaK
peACTaBUTENN KUCTOTHBIX OKCUI0B. CepHast
KHUCIIOTA, (PU3NYECKUE U XUMUYECKUE
CBOMCTBa (00IIME KaK MpeICTaBUTENS Kilacca
KUCTIOT U *cnenuduyeckue™),NpuMeHeHHE.
Cepnucras Kuciora.

*XUMUYECKUE PeaKInu, JIeKAIUE B OCHOBE
MPOMBIIIJIEHHOTO CITOCO0a MOJTyYeHUs CEPHOM
KHUCJIOTHI. ATIapaThl ¥ IPOTEKAIOIINE B HUX
IPOIIECCHI (Ha TpUMeEpe MPOU3BOICTBA CEPHOM
KHCJIOTHI). *

Comnu cepHOM KUCIOTHI, KAYECTBEHHAS
peakuus Ha cynbgaT-uoH.

Haxoxnenue cepbl 1 €€ COeTMHEHUI

B Iipupoe. *XuMHUUYECKOe 3arpsi3HeHne
OKpYXaIoIel Cpe/ibl COeTMHEHUSIMU CEPhI
(KUCIIOTHBIE TOKIH, 3arps3HEHUE BO3AyXa U
BOJ0EMOB), CITOCOOBI €TI0 IIPEA0TBPAIICHHS. *

JdemMoHcTpauuu

Konnexuun (Bumpeomarepualibl): cepa u eé
COEMHECHUS.

OOyrnuBaHue caxapa moJ JeHCTBUEM
KOHIEHTPUPOBAHHOUN CEPHOM KUCIIOTHI.

JlabopaTopHble U NpakTH4YecKHe padoThl
JlabopaTopHBIE OTBITHI:

Oo6nHapyxenne cynbhaT-uOHOB.
B3aumopelictBue pa3daBieHHOM cepHOM
KHUCJIOTBI C IIUHKOM.

MOJy4YEHUS], IPUMEHECHHUE U 3HAYCHUE B IPUPOJE U
JKA3HU YEJIOBEKA C OMOPOM HA CXEMY U IJIaH.

OnpeaensaTs HaTMUKE CYIb()AT-HOHOB B paCTBOPE.

OOBSCHATH CYITHOCTb SKOJIOTMYECKUX MTPOOIIEM,

CBSI3aHHBIX C TIEPEPaOOTKON COSTMHEHUM CEePhI

MOCJIE€ CTPYKTYPUPOBAHUS MaTepUaa.

[InaHupOBaTh U OCYILECTBIATH HA MPAKTUKE
XUMUUYECKHUE IKCIEPUMEHTHI, TPOBOAUTH
HaAOJIIOZICHUS, IENaTh BEIBOJIBI 110 PE3yIbTaTamM
AKCIIEPUMEHTA.

CrnenoBath npaBmiiaMm 6€30macHON paboTHI B
71a00paTOPHUH MPU UCTIONB30BAHUM XUMUYECKON
MOCYJIbI U 000PYyIOBaHUS MO PYKOBOJICTBOM
nejarora.

[Ipon3BOANUTH BEIYUCIEHUS 10 XUMUYECKUM
YPaBHEHHUSIM IO AJITOPUTMY.

Hcnonb30BaTh IpH BBHITTOJHEHUH YYEOHBIX 3aJaHUIN

TEKCThI y4eOHUKA, CIIPABOYHbBIEC MATEPHUAIIBI

(ITeproiueckyro CUCTEMY XUMHUUYECKUX AJIEMEHTOB

. . MenneneeBa, TabauIly pacCTBOPUMOCTH

KHCJIOT, OCHOBAaHUM U COJIEH B BOJIE,

AIEKTPOXUMHUYECKUN psii HAPSHKEHUN METAIIIIOB).

Hcnonbs30BaTh Npy BBITIOJIHEHUH YYE€OHBIX 3aJJaHUN U

B IIPOLIECCE NUCCIIEN0BATEIBCKON IESITEIbHOCTH

Hay4YHO-IIOIYJISIPHYIO JIMTEPATYPY XUMUAYECKOTO

COZEP>KaHUsl, CIPABOYHBIE MAaTEPUATIbI, PECYPCHI

HNHTepHeTa 1ociae KOHCYIbTalUu ¢ Me1aroroM




Tema 5. O0man
XapaKTepUCTHKA
XUMHUYECKUX
3JIeMeHTOB VA-
rpynnsl. A3or,
(pochop u ux
COeIMHCHUS

(7 4)

OO61ast XxapakTepuCTHKa 2IEMEHTOB V A-

rpynnbl. OCOOEHHOCTH CTPOEHUS AaTOMOB 3THX

AJIEMEHTOB, XapaKTePHBIE I HUX CTCTICHH
OKHCIICHUSL.

A30T, pacipocTpaHeHHE B IPUPOJIE,
du3HUeCKre U XUMHUYECKUE CBOHCTBA.
KpyroBopoTt azoTa B npupoe.

AMMHaK, ero GU3HYECKHEe U XUMUYCCKUC
CBOICTBA, TOJTy4eHHUE U TpuMeHeHue. Cou
aMMOHMUS, UX (PU3NYCCKUE U XUMHUICCKUE
cBOiCTBa, NpuMeHeHUE. KauecTBeHHas
peakiys Ha HOHbI AMMOHHSI.

A3zoTHas kucnota, e€ pu3nIecKue

Y XUMHUYECKUE CBOUCTBA (00IIHE KaK
IPeICTaBUTENS Kacca KUCIOT U
*crenuduueckue ™). * A3oTrcTast KMCIIOTA.

Hcnonp3oBaHre HUTPATOB U COJIEM aMMOHUS B

KaueCTBe MUHEPAIbHBIX YI0OpECHH. *
XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH
Cpellbl COeIMHEHUAMH a30Ta (KUCIOTHBIE
JIOK[TH, 3arpsI3HEHNE BO3IyXa, TTOYBBI U
BOJIOEMOB).

docdop, *ammorpomnHbie MOIUDUKAITUN
dochopa*, puznueckne u XUMHIECKUE
CBOICTBA.

Oxcun dpocdopa(V) u pochopnas kucnora,
dbuznuecKre u XUMUIECKHE CBONCTBA,
*nonydyenue. **KauecTBeHHas peakius Ha
dbocdar-uonsL *

OOBsICHATH O0LIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 2JIEMEHTOB V A-TIpYIIIIBI U UX COEAUHEHUM
C Y4ETOM CTPOECHUS UX ATOMOB.

XapakTepu3oBaTh (PU3NYECKUE U XUMUUECKUE
CBOICTBA MPOCTHIX BEILIECTB a30Ta U pochopa u ux
COCAMHECHUN (aMMHUaKa, cCojJeii aMMOHHS, a30THOM
KHUCIIOTBI, HUTPATOB, okcuaa ¢pocdopa(V) u
dbochopHoit KucnoTel, pocdaros), CIOCOOBI UX
MOJIy4E€HHUsI, IPUMEHEHNE U 3HAUYEHUE B IPUPOJIE
U )KM3HU YeJIOBEKa C UCIOJIb30BAHUEM CXEMBI.

OnpenensiTe HOHBI aMMOHUS U (ochaT-uOHBI B

pPacTBOpE € UCIOJIb30BAHUEM TAOJIUIIBI

"XapakTepHble peaKlMi Ha KATUOHBI U AaHUOHBI'".

OOBSICHATH CYITHOCTH KOJIOTUUECKHUX MPOOIIeM,

CBSI3aHHBIX C HAXOXKJIECHUEM COCIMHEHUN a30Ta U

docdopa B okpyxaromiei cpee.

[TmannpoBaTh U OCYIIECTBISATh HA MPAKTUKE
XUMHUYECKUE IKCIIEPUMEHTHI, IIPOBOIUTH
HAOJIIOICHMSI, JIEIAaTh BBIBOJIBI IO PE3yJIbTaTaM
IKCIIEPU-MEHTA.

CnenoBathb npaBuiiaM 0€30MacHOM pabOTHI B
71a00paTOpUu MPU UCTIONB30BAHIUHM XUMUYECKON
MOCYZIbI U 000PYTOBAHUA.

[Tpou3BOANUTH BEIYUCIEHUS 10 XUMUYECKUM
YPaBHEHUSIM.

Hcrnonp30BaTh TP BBIMOJIHEHUH YY€OHBIX 3a/IaHUIM
TEKCThl yUeOHHKA, CIIPABOYHbIE MaTEPHUAIIbI
(MepruoAMYECKYIO CUCTEMY XMMHUYECKUX JIEMEHTOB
. . Menneneea, TabauIly paCTBOPUMOCTH




*Hcnonb3oBanue (pochaToB B KAUECTBE
MUHEPATBHBIX y100peHuil. *3arps3nenue
OPUPOAHBIX BOJIOEMOB (hochaTaMu.

JdemoHcTpanuu

Komnexuuu: dpochop u ux coenuHeHus!.
B3aumopelictBue KOHLIEHTPUPOBAHHOMN
A30THOU KHUCJIOTHI C MEJBIO.

JlaGopaTopHble U NpaKTHYeCKUue padoThl
JlaGopaTopHBIE OTBITHI:

1. BzaumoaencTBue cojiei aMMOHHUSA

C LIET0YBIO.

2. O3HakoMJIeHHE C 00pa3IiaMu a30THBIX U
dbochopHBIX yI0OpEHUH.

[IpakTuueckas padora:

No 10. TTonnyuenune ammuaka, U3y4eHuUe €ro
CBOWCTB.

Boruuciaenus
110 YPaBHEHUSAM XUMHUUYECKUX PEaAKIIUM

KHCJIOT, OCHOBAaHUM U COJIEH B BOJIE,
AIIEKTPOXUMHUYECKUH Psi/l HAMPSYKEHUH METAJIIOB).
Hcnonb30BaTh MPH BBINOJHEHUN YUE€OHBIX 3a1aHUMI

U B IIPOLIECCE UCCIIEN0BATEIBCKON NEATENbHOCTH
Hay4HO-TIOMYJISIPHYIO JIUTEPATYPY XUMHUUYECKOTO
COJZIEpKaHHUsl, CIIPABOYHBIE MAaTEPHUAIIbI, PECYPCHI
MHuTepHeTa nocie KOHCYJIbTalUu ¢ IEAAroroM

Tema 6. O01masn
XapakTepuc-
THKA XUMHYECKHX

VYrnepon, amioTponHbie MOAU(DUKAITUN
rpaduT, anMas. Bzaumoneiicteue c
MeTaJIaMy, HEMEeTaJJIAMH,

OOBSICHATH 00IIHE 3aKOHOMEPHOCTH B U3MEHEHHUH
CBOKCTB 3JIEMEHTOB [V A-rpynmnsl 1 uX COeIUHEHU I
C YYETOM CTPOEHUSA UX ATOMOB.




3jiemeHTOB IVA-
rpynnsl.

Yriaepoa u KpeMHUH
U MX COCAMHCHUA

(8 1)

KOHILICHTPUPOBAHHBIMU a30THOU U CEPHOMU
KHUCIIOTAMHU, pAaCIpOCTPaHEHUE B IPUPOJE,
dusnyecKne 1 XUMHUUECKHUE CBOICTBA.
Ancopbuus. KpyroBopot yriieposa

B IIPUPOJIE.

Oxkcuapl yriaepoja, ux Guandeckue

Y XUMHUYECKHE CBOMCTBA, UX IEHCTBUE

Ha JKMBBIE OPraHU3MBI, TOJYYCHHE

U PUMEHEHHE. *IKOoJOornyeckue npooaemMsl,
CBsA3aHHbIE ¢ oKkcuaoM yriepoaa(lVv);
rUIoTe3a r1o0aqbHOTO MOTEIJICHUS KIIMMATa;
NapHUKOBBIN dPPekT. *

VYronpHas KUCIOTa U €€ CONH, X (PU3nIecKue
U XMMHUYECKHE CBOMCTBA, MOJyYeHUE U
npuMmeHeHne. KauecTBeHHas peakius Ha
KapOOHAT-UOHBL

*[IepBoHauaIbHBIC MTOHATHUS 00 OPraHMIECKHUX
BEIIECTBAX KaK O COCIMHEHUAX yriepoa:
0coOeHHOCTH cocTaBa U cTpoenus. [lonsTue o
OMOJIOTUYECKU BaYKHBIX BEIIECTBAX: KUPAX,
Oenkax, yriaeBojaax. MarepuaabHOE €MHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX
COEIMHEHUI. *

*KpeMHuii, ero Gpu3ndecKkue 1 XUMUIECKUE
CBOMCTBa (Ha MpUMEPE B3AUMOICHCTBHUS C
MeTaJIaMU U HEMETAJIaMH ), TIOJyYeHUEe U
MPUMEHEHHE B AJIIEKTPOHUKE. *

*CoenuHeHus: KpeMHus B ipupojie. Oouiue
npeacTaBieHus 00 okcuae kpemuuss(IV) u

XapakTepu30BaTh GU3NUECKUE U XUMUUECKUE
CBOMCTBA MPOCTHIX BEUIECTB YIJIEpoaa U KpEMHUS U
WX COCIMHEHUH (OKCUIOB yTIIepo/ia, YroJIbHOM
KHUCJIOThI, KAPOOHATOB, OKCUJIA KPEMHHUS,
KPEMHHEBON KHUCJIOThI, CWJIIMKATOB), CIIOCOOBI UX
MOJIYYEHU s, MPUMEHEHUE U 3HAYCHHUE B MIPUPOJIC U
YKU3HU YEJIOBEKA.

OnpenensTe KapOOHAT- U CUIIUKAT-

HOHBI B PaCTBOPE.

OOBSACHATH CYHTHOCTh IKOJOTHUUYECKUX TPOOJIeM,
CBSI3aHHBIX C HaXO0XKJICHUEM YTJICKUCJIOTO Ta3a B
OKPYKaIOIIEH Cpelie.

NnrocTpupoBaTh B3aUMOCBSI3b HEOPTaHUUECKUX
COEIMHEHUH YIJIepoJa U OPraHNYECKUX BEILIECTB
10J1 pyKOBOJCTBOM YUYHUTEIIS.

[InaHnupoBaTh U OCYIIECTBISATh HA TPAKTUKE
XUMHUYECKHUE IKCTIIEPUMEHTHI, IPOBOIUTH
HAOJIIOICHMS], JIeTIaTh BBIBOJIBI 110 PE3YJIbTaTaM
HKCIEPUMEHTA MOCJIE MPEIBAPUTEIBHON paOOTHI.
CnenoBatb npaBuiiaM 0€30MacHOM pabOTHI B
7ab0paTOpUU MPU UCTIOTH30BAHUN XUMUYECKOM
MOCYZBI U 000PYTOBAHUS.

Hcnonp30BaTh P BHIOJIHEHUN YUEOHBIX 3a1aHUI
TEKCTHI y4eOHUKA, CIIPAaBOYHbBIEC MATEPHUAIIBI
(ITeproinueckyto CUCTEMY XUMHUUYECKUX AJIEMEHTOB
1. . MenneneeBa, TabauIly paCTBOPUMOCTH
KHCJIOT, OCHOBAaHUM U COJICH B BOJIE,
ANEKTPOXUMHUYECKUM Psij] HANPS>KEHUN METAJIIOB)
MOCJIe KOHCYJIbTAI[UU C MEJaroroM.




KpeMHUEBOU Kuciaote. CUIMKAThI, NX
UCIIOJIb30BaHUE B OBITY, MEJIUIIMHE,
IIPOMBIIUIEHHOCTH. BakHeunmue
CTPOUTEIBbHBIE MAaTEpHAIbl: KEPAMHUKA, CTEKIIO,
IIEMEHT, 0€TOH, keyne300eToH. [Ipobiemsr
0€30IacHOr0 UCTOJIb30BAHUSI CTPOUTEIBHBIX
MaTepuasoB B MOBCEIHEBHOMN KU3HU. *

JdemoHcTpanuu

Mopnenu KpUCTaJUIMYECKUX PEMIETOK aaMasa,
rpa¢uTa, MOJIEKYJIbl (yJIepeHa.
AncopO1usi pacTBOPEHHBIX BEILIECTB
aKTUBUPOBAaHHBIM yriéMm. [IpoTuBoras.
Buneomarepuaisl: CUIMKaTHas
IIPOMBIIIJIEHHOCTb.

Mopnenu MOJIEKyJI OPraHUYECKUX BEIIECTB.

JlaGopaTopHble U NpaKTH4YeCKUEe PadoThI
JlaGopaTOpHBIi OMBIT:

KauectBeHHas peakiys Ha KapOOHAT-HOH.
[IpakTrdeckue pabOTHI:

Ne 11. [TonyueHue yriekucioro raza u
W3YYEHHE €0 CBOMCTB. KauecTBEeHHAs peakius
Ha KapOOHAT-HOH.

No 12. Pemienue skcriepuMeHTaIbHBIX 33124
o teMe «Hemerauibny.

Bobruunciaenus

110 YPaBHEHUSAM XUMUYECKUX PEaKIHil, ecliu
OJIMH U3 PEareHTOB JlaH B BUJI€ BOJHOTO
pacTBOpa € U3BECTHOM MaCCOBOM JIOJIEH.

Hcnonb30BaTh PHU BBHIIOJHEHUH YUYE€OHBIX 3aJaHUI
U B [IPOLIECCE UCCIIEI0BATEIBCKON AEATENbHOCTH
HAyYHO-IIOIYJISIPHYIO JIMTEPATYPy XUMUUYECKOIO
COZEpIKaHUsl, CIIPaBOYHbIE MaTEPHUabl, PECYpPChI
HMuTepHeTa 1ocae KOHCYIbTAlUU C IIEAAroroMm.




Pa3znen 3. Merasuibl u ux coequnenus (20 u)

Tema 7. O01mue

CBOHCTBA METAJLJIOB
(4 4)

OO61mast XxapakTepUCTHKA XUMHUYECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nosiokeHus B Ilepuoanueckon cucreme
XAMHYECKUX dJIeMeHTOB J[. 1. MenaeneeBa u
cTpoeHHs aToMOB. CTpOEHHE METAILIOB.
Merannuyeckast CBSI3b U METAJIIMYECKAS
KpUCTAJUIMYECKasl PEIIETKA.
DIEKTPOXUMHUYECKUI P HANIPSYKEHUM
MeTaioB. OU3nuecKue 1 XMMUYECKUE
cBoiicTBa MeTaioB. *O01re crocoObl
nostyyeHust MmetasuioB. [loHsaTHE 0 KOppo3UH
METaJJIOB M OCHOBHBIE CIIOCOOBI 3aIIUTHI OT
koppo3uu. CruiaBsl (CTallb, YyT'yH,
TIOpAIOMUHUM, OpOH3a), X TPUMEHEHHUE B
OBITY ¥ TIPOMBIIIJIEHHOCTH. *

JdeMoHcTpauuu

O3zHakomiieHHe ¢ 00pa3iaMu METaioB U
CIUTaBOB, UX (PU3MUYECKUMHU CBONCTBAMH.
Mojenu KpuCcTalsInueCKUX PEeETOK
METAJLJIOB.

Buneomarepuanbl: KOppo3usi METaJIIOB.

JlabopaTopHble n npakTH4YecKue padoThl
JlabopaTopHBIE OTBITHI:

O3znHakomiieHHE ¢ 00pa3liaMHu CTIaBOB
METAJIJIOB.

3aBUCUMOCTH CKOPOCTH PEAKITHH METaJIa C
KHACIIOTON OT MPUPOJIBI METAJINIA.

PackpsIBaTh CMBICH U3y4aeMbIX OHATUNA U
MPUMEHSTH 3TU MOHATHUSI IPU ONTMCAHUU CBOWMCTB
BEIIECTB U UX MIPEBPALICHUMN.

OOBsICHATH O0LIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB-METAJIJIOB U UX COEJIMHEHUN C
Y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepu3oBaTh CTPOSHUE METAIOB, O0IIHE

bu3nYecKre U XUMUYECKUE CBOMCTBA METAJIIOB.

XapakTepu30BaTh OOIIHE CIIOCOOBI MOTYUYCHHS

METAJJIOB MIOCJIE CTPYKTYPUPOBAHUS MaTepuaia.

CrnenoBath npaBmiaM 6€30macHON paboThHI B

7a060paTOPUU MPU UCTIOTH30BAHUN XUMUYECKON

NOCYZbl U 000PYIOBaHUS.

[Ipon3BOANUTH BEIYUCIEHUS 10 XUMUYECKAM
YPaBHEHUSIM.

Hcnonb30BaTh pH BBHITTOJIHEHUH YYEOHBIX 3aJaHUN

TEKCThI y4eOHUKA, CIIPABOYHbBIEC MATEPHUAIIBI

(ITeppouuecKkyro CUCTEMY XUMHUYECKUX PJIEMEHTOB

J1. 1. MeHnneneeBa, TabauIly paCTBOPUMOCTH

KHCJIOT, OCHOBAaHUM U COJIEH B BOJIE,

AIEKTPOXUMHUYECKUN psii HAPSHKEHUN METAILIOB).

Hcnonb30BaTh pH BBHITTOTHEHUH YYEOHBIX 3aJaHUN

Y B MPOILIECCE UCCIEA0BATEIBCKON ESITEIbHOCTH

Hay4YHO-IIOIYJISIPHYIO JIMTEPATYPY XUMUAUYECKOTO

COZEpKaHUs, CIPABOYHBIE MAaTEPUATIbI, PECYPCHI

HNHTepHeTa nocie npeaBapuTeIbHOM KOHCYJIbTallUH

C IIeIaroromM




Boruucienust
— I10 YPABHEHUAM XUMHUUYECKUX PEAKLINH,
€CJIM OJIMH U3 PEAr€HTOB COJAEPKUT IIPUMECHU

Tema 8. BaskHeiimmue
MeTAJLJIbI M X
COCIMHEHUH

(16 1)

Illenounsie meTaiuibl. [lonoxeHue B
[Tepuonnyeckoi cuCTEME XUMUYECKUAX
anemeHToB /. . Menaeneesa, ctpoeHue
atoMoB. HaxoxxaeHnue B mpupose.
duznyeckrue U XUMUIECKHEe CBOMCTBaA (Ha
npumepe HaTpus 1 Kayusi). OKCUJIbI U
TUJPOKCHU/IBI HATPUA U Kanud. [[pumenenue
IIEJIOYHBIX METAJJIOB U UX COSIMHECHUIA.
[IlemouHO3eMEIbHBIC METAJIIbl MAarHUN U
KaJIbIIU, CTpoeHue aToMoB. [losoxkenue B
[Tepuonnyeckoil cUCTEME XUMUYECKUX
anemenToB /. 1. MenneneeBa. Haxoxaenue B
npupojae. PU3nyecKkue U XUMUYECKUe
cBoucTBa. BaxkHele coequHEHNS KalabIIUs
(okcua, THAPOKCH, cOH). *IKECTKOCTH BOJIBI
U CIIocoObI €€ ycTpaHeHus. *

Antomunuii. [Tonoxenue B Ilepuoandeckoit
CHCTEME XUMHYECKHUX 3JIeMeHTOB [I. H.
MemnneneeBa, ctpoeHue aroma. Haxoxaenue B
npupojie. PU3NUEeCKUE U XUMUYECKUE
cBoiicTBa. AM(pOTEpHBIE CBONCTBA OKCUIA U
TUJIPOKCHUA.

Kene3o: cocras, CBOMCTBA U NOJIIyYEHHE.
[Tonoxenue B [leprnonnyeckoii cucreme
xuMmuueckux anemeHToB . . Menpaeneena,
cTpoeHue atoma. Haxoxenue B nmpupojie.

OOBsICHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB AJIEMEHTOB-METAJUIOB B TPYMIIaxX U UX
COCJIMHEHMIA C yYETOM CTPOCHHS X aTOMOB.

XapakTepu3oBaTh (PU3NICCKUE U XUMHUYCCKUE
CBOWCTBA MPOCTHIX BEIIECTB METAJIIIOB U UX
coeIMHEHUI (OKCHIOB, THIPOKCH]IOB, COJIEH) C
OTOPOM Ha CXEMY, CITIOCOOBI UX MOJIYUYEHHUS,
MPUMCHCHHUE ¥ 3HAYCHHUE B TIPUPOJIC U KU3HU
YyesioBeKa.

Pacrio3HaBaTh ¢ MOMOIIBIO0 KAYECTBEHHBIX PEaKIINi
MOHBI METAJIIOB (MarHusi, KajabIHs, aAIFOMUHUS,
IIMHKa, xene3a (2+), xxenesa (3+), meau (2+) ¢
UCIIOJIb30BaHNEM Ta0UIIbl "' XapaKkTepHbIE peakiuu
Ha KaTHOHBI'".

[TmannpoBaTh U OCYIIECTBIATH HA IPAKTUKE
XUMHUYECKUE IKCIIEPUMEHTHI, IIPOBOIUTH
HAOJII0/ICHUS, JIeNIaTh BHIBOJIBI 10 pe3yIbTaTaM
HKCIEPUMEHTA.

CnenoBatb npaBuiiaM 0€30MacHOM pabOTHI B
71a00paTOPHUH P UCTIOJIB30BAHUN XUMUIECKON
MOCYZIbI U 000PYTOBAHUA.

[Tpou3BOAUTH BEIUMCICHUS 10 XUMUYECKUM
YPaBHECHHUSIM.

BricTpanBaTh pa3zBEpHYThIC MUCHbMEHHBIE U YCTHBIC
OTBETHI C OMOPOM Ha MH(POPMALIUIO U3 YUEOHUKA U
CIPaBOYHBIX MATEPUAIOB, TPAMOTHO UCIIOJIH30BaTh




dusnyeckne U XUMUIECKHIE CBONCTBA.
Oxkcuppl, Tuapokcuabl u conu xxene3a(ll)
u xene3za(lll).

JdemoHcTpanuu

B3aumopenictue HaTpUs ¢ BOJOM.
OkpaiBaHue MIAMEHN HIOHAMU HATPUS U
KaJIUsl.

OkpairBaHue MJIaMEeHH HOHAMU KJIBLIMSL.
B3auMoeiicTBrue okcuaa KaablUs C BOJIOM.
Buneomarepuainsl: ropeHue xesesa B
KHUCJIOPOJIE U XJIOPE.

JlaGopaTopHblie M NpakTHYECKHEe PA0OTHI
JIabGopaTopHBI€ OTIBITHI:

O3zHakomileHHE ¢ 00pa3laMu aTFOMUHUS U €T0
CILJIaBOB.

AmoTepHbIe CBOMCTBa THIPOKCHIA
AITIOMUHUSL.

KauecTBeHHbIE peakIuK HA HOHBI JKeJle3a.
[IpakTrdeckue pabOTHI:

No 13. Pemienue skcriepuMeHTaIbHBIX 33124
1o Teme «MeTalaby.

Boruuciaenus
10 YPABHCHUAM XUMHUYECKHUX PEAKIIUM.

V3Y4YECHHBIN ITOHATUNHBINA anmapar Kypca XuMUH.
Hcnonp30BaTh P BHIIOJIHEHUU YY€OHBIX 33 IaHUI
Y B IIPOLIECCE UCCIIEIOBATEIBCKOMN AESITEIIbHOCTH
HAaY4YHO-TIONYJISIPHYIO JINTEPATYPY XUMUUECKOTO
COAEpKAHUs, CIIPABOYHBIE MAaTEPUAJIbl, PECYPCHI
HNHTepHeTa nocne npeaBapuTeIbHOW KOHCYJIbTallu!
C MEeJarorom

Paznen 4. Xumus u oxkpyxawmas cpeaa (3 u)

Tema 9. BemiecrBa n
MaTepuabl B

*HoBwle MaTepuaibl u TexHOIOTHH. BerecTra
Y MaTepHaibl B MOBCEIHEBHON KU3HU

XapakTepu30BaTh POJib XUMUHU B PA3IMYHBIX chepax
JESATENbHOCTH JIFOAEH, OCHOBHBIEC BEILIECTBA U




JKU3HH Y€J10BCKa

(3 1)

YyesnoBeKka. XUMUs U 310poBbe. be3donacHoe
UCITOJIb30BAHUE BELIECTB U XUMUUECKUX
peakuuii B ObITY.

[IprpoaHbIE HICTOYHUKU YIIIEBOAOPOIOB
(yroJib, IpUPOIHBIN ra3, HeTh), TPOIYKTHI UX
nepepaboTKH, UX POJIb B OBITY U
IPOMBILIJIEHHOCTH.

OCHOBBI PKOJIOTMYECKON T'PAMOTHOCTH.
XHUMHUYECKOE 3arpA3HEHHUE OKPYKAIOLIEN
cpenbl (MpeaenbHO JOIMyCTUMAs
KoHIeHTpaus Bemects — [1JIK).

Ponb xuMuM B perieHu SKOI0THYECKUX
npobiiem. *

MaTepHaIIbl, TPUMEHIEMBIC B )KU3HH COBPEMEHHOTO
YeloBeKa.

OOBSCHATH YCJIOBUS 0€30MMaCHOTO UCTIOIb30BAHUS
BCIIECTB U XUMHYCCKUX PEAKIIHHA B OBITY.

AHaTU3UPOBATh U KPUTHIECCKU OIICHHBATH
UH(OPMAITUIO O BIUSHUH MPOMBIIIIJICHHOCTH,
CEIIbCKOTO X0351CTBa, TPAHCIIOPTA H JIp.

Ha COCTOSIHHE OKPY)KAIOIICH CPeJIbl.

YMeTb 0Ka3bIBaTh MEPBYIO ITOMOIIb TTPH

XUMHYECKUX 0KOTaX U OTPABJICHHSIX.

[TpuHMMaTh yyacThe B 00CYXICHHH MPOOIeM
XUMHYECKOUW U SKOJIOTHYCCKON HANPaBICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MTO3UIIHIO IO TIpodieMe
¥ TIpejiaraTh BO3MOXKHBIC TTyTH €€ PeIIeHHUsI C
OIopoii Ha MH(pOPMAIINIO U3 YIeOHUKA 1
CTIpaBOYHBIC MaTepUabl, pecypchl IHTepHeTa.




KPUTEPUU U HOPMbBI ONEHKHU NTPEAMETHbBIX PE3YJIBTATOB
OBYYAIOHIUXCHA C 3IIP ITIO XUMHUHU

OLEHKA YCTHOI'O OTBETA

OTMeTKAa «5»:

- OTBET MOJIHBIA ¥ MPABUIbHBIN HA OCHOBAaHUM U3YYEHHBIX TEOPUId;

- MaTrepuaj U3JIOKEH B ONPEACIICHHOW JIOTMYECKOM MOCIEI0BATEIbHOCTH,IUTEPATYPHBIM
SI3BIKOM;

- OTBET CaMOCTOSITCIILHBIM.

OTMeTKa «d»;

- OTBET MOJIHBIMA U MPABUJIbHBIN HA CHOBAHUM U3YUYEHHBIX TEOPUIA;

- MaTepuall U3J0KEH B ONPEICICHHON JOTMYECKON MOCIE0BATEIbHOCTH, IPU ITOM JOMYIICHBI JIBE-
TP HECYIIECTBEHHBIC OITMOKU, UCTIPABIICHHBIC IO TPEOOBAHUIO YUUTEJIS.

OtmeTka «3»:

- OTBET IOJIHBIM, HO TIPH ATOM JIOIYIIIEHA CYIIECTBEHHAs ONTNOKA UM OTBET HETIOJIHBIN, HECBS3HBIMN.

O1MmeTKa «2»:

- TIpU OTBETe OOHAPYKEHO HETOHMMAaHWE yYaIlMMCS OCHOBHOTO COJIepXKaHUs y4eOHOro Marepuaia
WIM JIONMYIICHBI CYIICCTBEHHBIC OIIMOKM, KOTOPHIC YYAIIMKMCS HE MOXKET HCIPABUTh TPH HABOJISIIUX

BOIIPOCAX YYUTENS, OTCYTCTBHE OTBETA.
OLEHKA IIPAKTUYECKHX PABOT

OT1meTKka «5»:

- paboTa BHITIOJHEHA MMOJTHOCTHIO U TIPABWIIBHO, CJEIaHbI MPABUIILHBIC HAOTIOCHUS 1 BHIBOJIBI;

- DKCIIEPUMEHT OCYIIECTBIICH IO TUIaHy C YIETOM TEXHUKU O€30MaCHOCTH U MPaBUI pabOTHI C
BEILECTBAMU U 000PYI0BaHUEM,;

- MPOSIBJIICHBl OPTraHU3AIMOHHO - TPYJOBbIE YMEHUS, MOJJIEPKUBAIOTCI YUCTOTAa paboYyero Mecra u
NOPSIIOK (Ha CTOJIE, SKOHOMHO UCIIOJIB3YIOTCSI PEaKTUBBI).

OT1MmeTka «4»:

- paboTa BBINOJHEHA MPAaBWIbHO, CJEJIaHbl MPAaBWIbHbIE HAOJIOACHUS W BBIBOJABI, HO MPU 3TOM



AKCIIEPUMEHT MPOBEAECH HE MOTHOCTHIO WM JOMYUIEHBl HECYIIECTBEHHbIE OIIMOKU B paboTe ¢ BElleCTBAMU
1 000pyZJOBaHUEM.

OrMmeTKa «3»:

- paboTa BBIIIOJIHEHA MIPaBUILHO HE MEHEE YeM HAIlOJIOBUHY WJIM JOIYIIEHa CyIIeCTBEHHAsl OlINOKa
B X0JI€ HKCIIEPUMEHTA B 00BSICHEHUH, B OPOPMIIEHUHU pabOThI, B COOJIIOIEHUH ITPABUII TEXHUKHU 0€301MaCHOCTH
Ha paboTe C BellecTBaMHU U 000pyI0BaHUEM, KOTOPAsi HCIIPABIISAETCA 110 TPEOOBAHUIO YUUTEIIS.

OTMeTKa «2»:

- JomyieHbl aBe (M 0Oojiee) CyllecTBEHHbIE OMIMOKM B XOJ€: KCIEpPUMEHTa, B OOBSICHEHHUH, B
opopmiieHMH pabOThl, B COOJIOJCHUU TpPaBUJ TEXHUKH O€30MaCHOCTU MpU padoTe ¢ BEIIECTBAMU H
000pyA0BaHUEM, KOTOPBIEC YUAIIUICS HE MOXKET UCIIPABUTH JAaXKe MO0 TPeOOBAHUIO YUUTEJIS;

- paboTa He BBINOIHEHA, Y YYAIIEToCsl OTCYTCTBYET SKCIIEPUMEHTAJIbHBIE YMEHUS.



HOYPOYHOE IINIAHUPOBAHHUE 110 XUMHHA 8 KJIACC

Kosun4ecTBO 4acos

JIeKTPOHHBIE HH(ppoBHIE

nJ\/i Tema ypoka Beero Kourpoabubie | IIpakTtnyeckne o0pa3oBareJibHbIE
padoThI padoThI pecypchl
[Ipenmer xumuu. Posib xumuu B
1 KW3HU yenoBeka. Tena u 1 Bubmmorexa LOK
https://m.edsoo.ru/ff0d210c
BEIIECTBA
) [TonsiTve 0 MeTOAaX TO3HAHUS B | bubnuoreka [IOK
XUMUHU https://m.edsoo.ru/ff0d227e
[TpakTrdeckas padota Ne |
3 «IIpaBumna paboTsl B 1abopaTopuu | bubnmnorexa LIOK
U TIpUEMBI 0OpaIeHusl C https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYT0BAHHEM
4 YucTthie BeleCcTBa U CMECH. | bubmmoreka [IOK
Crnioco0nI pa3eneHus cMecen https://m.edsoo.ru/ff0d26ca
ITpakTrdeckas padota Ne 2
5 «Il’)aszxeneHHe CI\I;eceﬁ (Ha mpumepe 1 buosmorexa TIOK
. https://m.edsoo.ru/ff0d28c8
OYHCTKHU [MOBAPEHHOU COJIN)»
bubmoreka IIOK
0 /ATOMBI H MOICKYITbI ! https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKHE DJIEMEHTHI. 3HAKU
7 (CI/IMBOJGI(I;) )(:IjMfIqZCKHX ’ 1 buosmorexa TIOK
https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
8 [IpocThie U C10XKHBIE BENIECTBA 1 bubmmoreka [IOK




https://m.edsoo.ru/ff0d2a6¢c

bu6anorexa LIOK

pa3liokKEeHUs, 3aMEeILICHUS, 0OMEHa)

? ATOMHO-MOTEKYIPHOE yHeHie https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
10 BellecTB. Xumuueckas popmyna. bubnuoteka [IOK
BaneHTHOCTh aTOMOB XMMHUUYECKHX https://m.edsoo.ru/ff0d2eae
3JIEMCHTOB
OtHocuTenbHAs aTOMHAs Macca.
11 OTHOCUTENBHAs MOJIEKYJIApHAS bubniorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBast 0J1sl XUMHUYECKOTr 0 bu6anorexa [IOK
J3JIEMEHTA B COSIUHEHNH https://m.edsoo.ru/ff0d350c
13 KomuuecTBo BemrecTBa. MoJIb. bu6anorexa [IOK
MonspHas Macca https://m.edsoo.ru/ff0d5230
14 Ddu3NIECKUE U XMMHUUYECKHE bubmmoreka [IOK
SIBJICHUS. XUMUYECKasl peaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yCia0BHUS MPOTEKAHUS bubnmnorexa LIOK
XUMHUYECKUX pEaKIAil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUS] MacChl bubnuoreka [IOK
BELIECTB. XUMHUUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
B Biorea LOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEeaKIui
Kﬂaccnibmcaum XUMHUYECKUX Br6morexa LIOK
18 peakiuil (coeIuHeHus,

https://m.edsoo.ru/ff0d3{34




M. B. JIoMOHOCOB — y4€HBIN-

bu6anorexa LIOK

19| esmExonesict. Obobiiente 1 https://m.edsoo.ru/ff0d40c4
CHCTeMaTHU3alMs 3HAHUM
Kontponsnas padora Nel mo teme
20 «BeHTlpecma u )fI/IMI/I‘IeCKI/Ie Bubmmorexa HOK
https://m.edsoo.ru/ff0d4290
peaKIrm
Bo3nyx — cmecsk razos. Coctan
21 30355)(&1. Kucnopon — snemenT u bubmorexa TIOK
https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
duznyecKkrue U XUMHUICCKUE
2 CBOMCTBa KHCTIOpoJa (peakiuu bubnuoreka [IOK
okucienus, roperue). [lousarue o0 https://m.edsoo.ru/ff0d4614
OKCHAX
Crioco0bI TOJTy4eHHUs KUCIIOPOia B
73 nabopaTopuu u bubnmorexa [IOK
MPOMBIIIUIEHHOCTH. [IpuMenenue https://m.edsoo.ru/ff0d497a
KHCIIOpOa
TennoBoit 3¢ pexT XuMuaeckoi
€aKIUU, MOHSTHE O
24 EepMI(I)XI/I,MI/I‘-IeCKOM YPaBHEHUU bubamorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- U SHJIOTEPMUYECKUX
peaKIusIX
TormmBo (HedTH JIb U METaH).
25 3§rp53H(;}(IHZ(11)303,,u};r;a cnoceo6bl) buosmorexa TIOK
’ https://m.edsoo.ru/ff0d4c4a
€ro mpeaoTBpaICHHS
26 [TpakTrueckas padora Ne 3 o bu6anorexa LIOK




teme «llonydyenne u coOupanue
KHUCJIOPOJIa, M3yYEHHUE €T
CBOWCTBY»

https://m.edsoo.ru/ff0d4ae2

Bonopon — snemeHT u npocroe

bu6anorexa LIOK

27| semectso. Haxoxcere 5 https:/m.edsoo.ru/ff0d4dd0
IpUpPoIe
du3nUecKue 1 XUMHYCCKHE

28 cBoiicTBa Bogopoja. [I[pumenenne bubmmorexa [OK

https://m.edsoo.ru/ff0d4dd0
BOZIOpOA

29 IlonsaTHE O KHMCIOTAaX U COMIAX Bubmorexa TIOK

https://m.edsoo.ru/ff0d50d2

30 Crnioco0OsI TOJTy4eHHUs BOJOPO/Ia B bu6anorexa [IOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0

51| viwe ellongacame m eabrpanme Bufimiorexa 10K

. https://m.edsoo.ru/ff0d4{42
BOJOpOa, U3yUYEHUE €TO CBOMCTBY»

By MounsipHblit 00EM ra3oB. 3aKOH bubnmnorexa [IOK
ABorazpo https://m.edsoo.ru/ff0d542e
Brrancnenus 00bEMa, KOJIMIeCcTBa

3 BEIIECTBA I'a3a M0 €r0 U3BECTHOMY bubmoreka IIOK
KOJIMYECTBY BEIIECTBA WIIU https://m.edsoo.ru/ff0d55a0
00BEMY
Brruucienus 00EMOB ra3oB 10

34 YPaBHEHUIO PEAKIIMU HA OCHOBE bubnuoteka [IOK

3aKOHA 00OBEMHBIX OTHOIIICHUHN
ra3oB

https://m.edsoo.ru/ff0d5708




Ddu3nyeCcKue 1 XUMHUYECKHUE

bu6anorexa LIOK

35 CBOMCTBA BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. I[lonsitue 06 bu6anorexa LIOK
WHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona xak pactBopurens.

37 HacpleHHbIe 1 HEeHACHIIIICHHBIS bu6anorexa [IOK
pactBopbl. MaccoBas qoJist https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PAaCTBOPE
[Ipaktuueckas pabora Ne 5 o

38 teMme «IIpurorosineHnue pacTBOpoB bubnunorexa LIOK
C OIpeIeIEHHON MacCOBOM J10JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY»

39 Kontponbsuas padota No2 o teme bubnuoreka [IOK
«Kucnopoxa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342

40 OKcuabl: cocTaB, KilaccupuKaIms, bu6anoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41 i—i(z)él};‘i?:lp;illgn);iﬁz;;e:::{i)BHBIX u bubmorexa HOK

’ https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCHJIOB

4 OcHoBaHUs: COCTaB, bu6anoreka LIOK
KJIaccu(uKaIys, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca

43 [Tony4yeHne u XuMUYECKUE bubnuoteka [IOK
CBOMCTBa OCHOBaHUH https://m.edsoo.ru/ff0d67ca

m Kucnotsl: cocras, bu6anoreka LIOK
KJ1accuukalys, HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TomydyeHue u XuMU4YECKHE bubmmoreka [IOK




CBOUCTBA KHUCJIOT

https://m.edsoo.ru/ffOdfee2

Conu (cpenHue): HOMEHKIIATYpa,

bu6anorexa LIOK

46 CHO(EO6BI NOJIYYEHHS, XUMHYECKHE https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktuueckas padora Ne 6.
A7 Pemienue skcriepuMeHTaIbHBIX bubnunorexa LIOK
3a7a4 1o TeMe « OCHOBHEIE KJIaCChI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCTUHECHUIN
I'eHeTmueckas CBSI3b MEXK
48 KJIacCaMHU HeopraHqucxiz bubnmorexa LOK
COCTHHeHH https://m.edsoo0.1ru/00ad9a50
49 O06o0011IeHNEe U CUCTeMaTH3aIlHS bu6anorexa [IOK
3HaHUH https://m.edsoo.ru/00ad9cb?2
KonTponpHas padota Ne3 mo Teme
50 "OC;EBHBIG KJII;CCBI bubmorexa HOK
o https://m.edsoo.ru/00ad9ela
HEOPraHWYECKUX COCTUHEHUU
IIepBble MONBITKY KJIaCCU(PUKAITUU
51 XI/II\I/)II/I‘IGDCKI/IX 3JIEMEHTOB. %OHﬁI;He bubmorexa TIOK
https://m.edsoo.ru/00ad9ffa
O TPYIIIAaX CXOJHBIX AJIEMEHTOB
[lepnoauueckuii 3aKOH U
5 [lepuoguueckas cucrema bubmoreka IIOK
XUMHUYECKHUX 31eMeHTOB [[. M. https://m.edsoo.ru/00adaS2c
Menpaeneena
53 [Tepuonsl, rpynIibl, DOATPYIIIBI bubmmorexa HOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CocTaB bubmmoreka [IOK




aTOMHBIX sep. M3otornsl

https://m.edsoo.ru/00ada342

CtpoeHue 3JeKTPOHHBIX 000JI0YEK
aTOMOB JIEMEHTOB

bu6anorexa LIOK

> [lepuognueckoii cucremsl /. U. https://m.edsoo.ru/00adabbc
MeHnneneena
XapakTepucTUKa XUMHUYECKOTO

56 3JIEMEHTA T10 €rO0 MOJIOKEHUIO B bubmmoteka 1IOK
Ilepuoanueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepruoanueckoro

57 3aKOHA JUISl Pa3BUTHS HAYKU U bubmmoreka [IOK
npaktuku. [{. 1. MenneneeB — https://m.edsoo.ru/00ada96e
yU€HBIN, TIeJIaror ¥ rpakIaHuH
DIEeKTPOOTPULIATETLHOCTh ATOMOB

58 XUMHYECKHX JIEMECHTOB/ bubmmoreka LIOK
Bcepoccuiickast mpoBepodHas https://m.edsoo.ru/00adaab8
pabota

59 HMonHas xumu4deckas CB3b Bubmmorexa [IOK

https://m.edsoo.ru/00adac34

60 KoBanenTtHas nomnsipHas bubnuoreka [IOK
XHMHUYECKas CBA3b https://m.edsoo.ru/00adaab8

61 KoBanentHas HenonsipHas bubnuoteka [IOK
XHMHUYECKas CBA3b https://m.edsoo.ru/00adaab9

bu6anoreka LIOK
62 Crenen, oxueeHus https://m.edsci.ru/OOadae28
63 OKHUCIUTETBHO- bubmmoreka [IOK




BOCCTAHOBUTCIILHBIC PCAKIIUA

https://m.edsoo.ru/00adb076

bu6anorexa LIOK

64 OKMCIUTEIN U BOCCTAHOBUTEIIN 1 https://m.edsoo.ru/00adb076
el I
B3y https://m.edsoo.ru/00adb486
66 PesepBublii ypok. O60011€H1E U | bubnunorexa LIOK
cHCTeMaTHU3alus 3HaHUU https://m.edsoo.ru/00adb33c
67 Pesepsublii ypok. O60011eH1E U | bubnunorexa LIOK
cUCTeMaTHu3alus 3HaHUU https://m.edsoo.ru/00ad9cb2
63 Peseprubiit ypok. O6006111eHNE U | bubnuoreka [IOK
cHCTeMaTHu3alus 3HaHUU https://m.edsoo.ru/ff0d61c6
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9 KJIACC

Koiun4ecTBO 4acos

JIeKTPOHHBIE HH(ppoBHIE

Ne Mara
Tema ypoka Kourpoabubie | IlpakTtnueckne o0pa3oBareJibHbIE
n/m Bcero M3yYeHus!
padoThI padoThI pecypchl
Ileproanueckuii 3aK0H.
| [Tepuonnueckas cucrema | bu6anorexa [IOK
XUMHUYECKHUX JIEMEHTOB []. https://m.edsoo.ru/00adb59e
. Meuneneena
3aKOHOMEPHOCTH B
) W3MEHECHHUM CBOMCTB | bu6anorexa [IOK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adbbb6
MEPBBIX TPEX MEPUOIOB
Knaccupukanus n
3 HOMeHKi)aTy;la 1 bubmorexa TIOK
https://m.edsoo.ru/00adb7e2
HEOPraHUYECKUX BEILIECTB
Buibl XUMHUYECKOM CBA3H U
+ TI/II'?LI KPHUCTaJUTNYECKUX 1 buosmorexa TIOK
. https://m.edsoo.ru/00adbac6
peIEToK
KontponbHas pabota Nel
o teme «lloBropenne n
5 yrayOneHne 3HaHuH 1 1
OCHOBHBIX Pa3/IeJIOB Kypca
8 Kiacca
6 Knaccudukamms 1 bubmmoreka [IOK




XUMHYECKHUX PEAKIUH 110
Pa3IMYHBIM [IPU3HAKAM

https://m.edsoo.ru/00adbcb0

[TonsTre o0 ckopocTr
XUMHUYECKOU pEAKIUH.

bu6anorexa LIOK

/ [ToHsITHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITUAX
[TonsiTe 0 XUMHUYECKOM
paBHOBecuU. PAKTOPBI,
BIIMSIOLINAE HA CKOPOCTh bubnuoreka [IOK

8 .
XUMUYECKOW peaKkuu U https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMUYECKOTO
paBHOBECHS

9 (B)OIZI/(I:(’:FJEIlﬁlc;ZJII/II’)FI::?ILHLIG Bubmorexa TIOK

https://m.edsoo.ru/00adcade

peakuu
Teopus

10 AIEKTPOIUTUYECKOU bubmmorexa [IOK
nuccouuanuy. CUIIbHBIE U https://m.edsoo.ru/00adcd68
ciadble PIEKTPOJIUTHI

1 HNoHHble ypaBHEHUSA bubnuoteka [IOK
peaxkuuin https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA
KHUCJIOT U OCHOBaHI/II/IUB BuGmorexa LOK

12 CBETE MPEICTABICHUI 00

AIEKTPOIUTUYECKOU
TUACCOLMAIUN

https://m.edsoo.ru/00add5d8




XUMHWYECKHNE CBOUCTBA
COJIEU B CBETE

13 MpeCTaBIeHU 00 bubmorexa TIOK
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUUECKON
JTUCCOIMAITIT

14 IlonsiTHE O rUIpOIIU3E bubnunorexa LIOK
coJseit https://m.edsoo.ru/00add9d4

15 O06o0061m1eHne u bubmmoteka 1IOK
cucTeMaTu3alus 3HaHU https://m.edsoo.ru/00addd12
[Ipaktuueckas padora Ne 1.

16 «Perienue bubmmoreka [IOK
AKCIIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a1a9d»

Kontponbsuas padora No2
o TeMe

17 «INEKTPOJIUTHYECKAS bubnmorexa [IOK
JTACCOLIMAIIHS. https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIINU B
pacTBopax»

OO0mast xapakTepUCTHKA

13 rajJjoreHoB. XMMHUYECKHUE bubmoreka IIOK
CBOWCTBA Ha IPUMEPE https://m.edsoo.ru/00addfe2
xJiopa
Xnoposoaopoa. CosnsaHast Bubmmorexa [IOK

19 KHCJI0Ta, XUMHUYECKHE

CBOWCTBA, MOJIyYEHHUE,

https://m.edsoo.ru/00ade 104




IIPUMEHEHNE

[Ipaktuueckas padota Ne 2
1o teMe «lloyuenue

bu6anorexa LIOK

20 COJISTHOM KHMCJIOTHI, https://m.edsoo.ru/00ade348
HA3yYEHHUE €€ CBOMCTBY
Beraucnenus no

o1 YPaBHEHUSAM XUMHUYECKUX bubnunorexa LIOK
peaKuii, €CIu OJUH U3 https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE

2 OO6m1as xapakTepucTHKa bu6anorexa [IOK
aneMeHToB VIA-rpynisl https://m.edsoo.ru/00ade64a
AJIOTpOIHBIC
MOAUGUKAIIUNA CEPHI.
Haxoxnenue cepsl u €€ bu6anorexa [IOK

23 .
COEJIMHEHUH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUYECKHE CBOMCTBA
cepbl
CepoBoaopoI, CTPOCHHE

24 cbI/IIB)I/IqefKEe fl, XI/ISH/I%CK;Ie buommorexka HOK

. https://m.edsoo.ru/00ade802

CBOMCTBa
Oxkcuasl cepbl. CepHas

’5 KHCIIOTa, GU3HUECKHE U bubnuoteka [IOK
XHUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIpUMEHEHNE

%6 XHUMHUYECKUE PEAKIINH, bubnuoreka [IOK

JICKAIIME B OCHOBEC

https://m.edsoo.ru/00adec8a




MIPOMBIIJIEHHOTO criocoda
[IOJIy4YE€HUsL CEPHOUN
KHUCIIOTBI. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEeH
Cpeabl COEANHEHUSMU
cepbl

Breruuciienne maccoBoit

27 JIOJIA BBIXOJ1a TIPOJTYKTA bubmmorexa OK
https://m.edsoo.ru/00adec8a
peakiuu
OO6m1as xapakTepucTUKa
3JIEMEHTOB V A-rpymiibl.
28 A3oT paCHpOCTpapIZeHI/Ie B Bubmorexa TIOK
’ https://m.edsoo.ru/00adeeab
npupoe, huznueckue u
XUMHYCSCKUE CBOMCTBA
29 | e oo, Bubmotera LIOK
’ https://m.edsoo.ru/00adf004
MOJTyYEHHUE U IPUMEHEHUE
[TpakTrueckas padora Ne 3
30 o teme «lloyuenue bubnuoreka [IOK
aMMUaKa, U3y4eHHUE €ro https://m.edsoo.ru/00adf180
CBOMCTB»
A30THas KUCI0Ta, €€
31 CI):IZI/I‘—IGCKI/IGCI/I(;(I/II\,/II?IEGCKI/IG buommorexa HOK
. https://m.edso0.ru/00adf306
CBOMCTBa
0 Hcnonp3oBanne HUTPATOB bubnuoteka [IOK

U COJIEN aMMOHUS B

https://m.edsoo.ru/00adf518




Ka4eCTBE MUHEPAJIbHBIX
yaoOpeHuid. XuMU4eckoe
3arpsi3HEHUE OKPYXKAIOIIEeH
Cpeabl COEANHEHUSMU
azora

Docdop. Oxeun pochopa
(V) u dpocdopnas kucmnora,

bu6anorexa [IOK

33 ¢bu3nYecKre 1 XUMUYECKHe https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJIy4YECHHUE
Ucnonw3zoBanue dpochaTon
B KQ4€CTBE MUHEPAJIbHBIX

34 yIoO0peHui. 3anI:IBHeHI/Ie Bubmmorexa LOK

. https://m.edsoo.ru/00adfc20
IPUPOJHON CPeIbl
dbocdaramu
Yraepon,

35 pacnpoCTpaHEHUE B bubnmorexa [IOK
pupojie, PU3NIECKre U https://m.edsoo.ru/00adfd9c
XUMHUYECKUE CBOMCTBA
Oxkcuasl yriepoaa, ux

https://m.edsoo.ru/00adfebe
MPOOJIEMBI, CBSI3aHHBIE C
okcuaoM yriepoaa (IV)

37 YronapHas KUCIOTa U €€ bubnmoteka [IOK
CoJn https://m.edsoo.ru/00ae006c

38 [TpakTrueckas pabota Ne 4 bu6anorexa LIOK




o teme "[lonyuenue
YTIIEKHCIIOTO Tasa.
KauecTBeHHas peakuus Ha
KapOoHaT-1oH"

https://m.edsoo.ru/00ae027¢e

[lepBOoHaUATBHBIC TOHATHS
00 OpraH4eCcKUxX

bu6anorexa [IOK

39 BEIIECTBAX KaK O https://m.edsoo.ru/00ae054¢e
COCJIMHEHUSAX yraepoia

40 Kpemnuii u ero bubnunorexa LIOK
COCIMHCHUS https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5.
Pemenue

41 AKCIEPUMEHTAIIBHBIX 33124 bubnmorexa LIOK
1o TeMe «Baxkneimnine https://m.edsoo.ru/00ae0bf2
HEMETaJIJIbl U UX
COCTUHCHUS
KontponsHas padota Ne3

4 o treme «BaxkHermme bubmmoreka [IOK
HEMETAJLJIBI U UX https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO6mast XxapakTepUCTHKA
XUMHYECKHUX DJICMEHTOB —

43 MeTaJUI0B. MeTtanandeckast bu6anorexa LIOK

CBSI3b U METAJINYECKA
KPUCTAJINYECKAS PEIIETKA.
Pu3nyYeCKUe CBOMCTBA

https://m.edsoo.ru/00ae103e




MCTAaJ1JI0B

XHUMHWYECKHUE CBOUCTBA

m METAaJIJIOB. bu6anorexa LIOK
DNEKTPOXUMHUYECKUI P https://m.edsoo.ru/00ae1156
HANPSYKEHUN METAJUIOB
OOmue cnocoOk!

MOJTyYEHUS] METAJJIOB.
miaBbl. BeruncieHus o
45 }(/:p;:;eHI/IHM XI/I(I:\J/III/TTIGCKI/IS( bubmmorexa OK
N https://m.edsoo.ru/00ael156
peakIui, ecau OJIMH U3
peareHTOB COICPIKUT
mpuMecH

46 [TonsTHE O KOpPPO3UHU bubnunoreka LIOK
METaJIJIOB https://m.edsoo.ru/00ae1278

bu6anoreka [IOK

47 lenoumbie MeTaTs! https://m.edsoo.ru/00ae14b2

43 OKcuIbl U TUAPOKCHUIBI bubmuoreka [IOK
HATpUs U Kajaus https://m.edsoo.ru/00ae14b2

. https://m.edsoo.ru/00ae15e8
Marauim

50 Baxneiimme coeiuHeHUS bu6anoreka LIOK
KaJIbIHS https://m.edsoo.ru/00ae15e8

51 O06o006meHne 1 )

CHCTEMAaTH3aIMs 3HAHHUI
52 JKEcTkoCTh BOABI U bubmmoreka [IOK




CHOCOOBI €€ yCTpaHEeHHS

https://m.edsoo.ru/00ae1886

[Ipaktuueckas pabora Ne 6

bu6anorexa LIOK

>3 1O TEME "HCFCTKOCTB BOH,E,) ' https://m.edsoo.ru/00ae1ae8
1 METOJIbI €€ YCTPaHCHUS
. bubnuoteka [IOK
>4 AIOMHHH] https://m.edsoo.ru/00ae1c64
55 AmpoTtepHbIe cBOICTBa bubnmnorexa LIOK
OKCHJIa ¥ TUIAPOKCHIA https://m.edsoo.ru/00aelc64
bu6anorexa [IOK
3 Keneso https://m.edsoo.ru/00ae1d86
OkcHapl, THIPOKCUIBI K
57 COJIn iIKGJ,IGSEJII ?II) 51 xljenesa Bubmmorexa LOK
https://m.edsoo.ru/00ae35¢e6
(III)
58 O0o001IeHne 1
CHCTeMaTH3aIisl 3HAHUM
[Ipaktuueckas padota Ne 7.
Pemenue
59 AKCIEPUMEHTAIIBHBIX 33124 bu6anorexa [IOK
o teme «BaxkHermnime https://m.edsoo.ru/00ae3de8
METaJUTbI ¥ UX
COCTUHCHUSI
Brruucnenus 1o
ypaBHe}UII/IHM XUMHYCCKUX Br6motexa LIOK
60 peaKIui, €CIu OJUH U3

pPEareHToB JIaH B U30BITKE
WJTHA COACPIKUT MPUMECH.

https://m.edsoo.ru/00ae1750




Breraucienus maccoBou
JIOJIM BBIXOJ1a MMPOYKTa
peakuuu

O0o001IeHNE U

1
0 CHUCTEMATU3AMSA 3HAHUN
KonTtponbsnas pabora Ned
62 1o teme «Baxneniue
MeTaJlIbl U UX
COCTMHCHUS
B
o | o e 10K
8 https://m.edso0.ru/00ae3f50
YeJoBeKa
64 XHUMHUYECKOE 3arpsi3HEHNE bubnuoreka [IOK
OKpYXKarouen cpeibl https://m.edso0.ru/00ae4270
65 Posib xumMuu B permienun bubnuorteka [IOK
AKOJIOTUYECKHX MPOOJIEM https://m.edsoo.ru/00ae4270
Pe3epBHBIi1 ypOK.
bubmmoteka [IOK
06 Obobmene 1 . https://m.edsoo.ru/00ae0d0a
CUCTEMaTHU3ALMS 3HAHU I
Pe3epBHbIl ypOK.
bubmoreka IIOK
o1 Oboburerne i . https://m.edsoo.ru/00adb33c
cUCTEeMaTH3alus 3HAHUN
Pe3epBHbIl ypOK.
63 OGobweHHe 1 bubnuoteka [IOK

CHUCTEMATHU3aN NS 3HAHUH

https://m.edsoo.ru/00ad9cb?2
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