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IHosicuuTennLHAA 3aHCKA
Pabouast mporpamMma 1o XuMuu 111 OCHOBHOM IIIKOJIBI COCTaBJIeHA HA OCHOBE:

1.1 PaGouas mporpamma Mo XMMHH JJIsl OCHOBHOM IIKOJIbI COCTABJIEHA HA OCHOBE:

OenepanbHoro 3akoHa oT 29 gexabpst 2012 roma, Ne273 (Denepanbhblii 3akoH  «O0
obOpazoBanuu B POy»);

TpeboBanmii K pe3ynbTaTaM OCHOBHOTO o00IIero oOpa3oBaHUs, NPEACTABICHHBIX B
(benepanbHOM TOCYAapCTBEHHOM OOpa30BaTeNbHOM CTaHIApTe OO0IIero oO0pa3oBaHMsSI BTOPOTO
MOKOJIeHUsI. B Hell Takke Y4YUTHIBAIOTCS WACH DPA3BUTHS U (OPMUPOBAHUS YHUBEPCATBHBIX
y4eOHBIX JIEWCTBHM /711 OCHOBHOT'O OOIIIET0 0Opa30BaHMUs.

[TocranoBnenus [ maBHOTO rocynapcTBeHHOro canuTapHoro Bpaua PO ot 28.09.2020 N 28
"O6 yrBepxkaeHnu caHuTapHbix mpaBui CIT 2.4. 3648-20 "CanuTapHO-3TUACMHUOIOTHYCCKUE
TpeOOBaHUS K OpraHW3aIMsAM BOCIHUTAHUS W OOyUYEHUS, OTIAbIXa M O3JIOPOBJICHHS JIETEH W
Monoaexu" (3apeructpupoBano B Munrocte Poccum 18.12.2020 N 61573)

[Tpukaza Ne 766 MunucrepctBa mpocBemienus Poccuiickoit @enepanuu ot 23.12.2020
"O BHeceHUU M3MEHEHUH B (peepanbHblil mepedeHb Y4eOHUKOB, TOMYIIEHHBIX K UCIOIB30BaHUIO
[PU peaTn3aliyd UMEIOIIUX TOCYIAapCTBEHHYIO aKKPEAMTAIMI0 O0pa30oBaTeIbHBIX IPOrpamMm
HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oomero oOpa3oBaHHS OpraHU3AlUIMHU,
OCYILECTBISIOUIMMHU 00pa30BaTENbHYIO ACSITEIbHOCTD, YTBEPKICHHBIN MpUKa3oM MUHHCTEpCTBA
npocsemenust Poccuiickoii deneparyu ot 20 mast 2020 1. Ne 254".(3apeructpuposan 02.03.2021
Ne 62645)

Yyebnoro miana MKOY «OOII c.beckec» nHa 2023-2024 y4eOHbIi TOT;

Yeraa MKOVY «OOL c.beckecy.

3a ocHOBY paboueil mporpammbl B3sTa IporpaMma Kypca XUMHH s 8-9 KiaccoB
o011e00pa3oBaTeNbHBIX YUPEKICHHH, omybnukoBaHHas uzaarenbcTBoM «IIpocBemenue» B 2016
rogy (COOpHMK mporpaMM Kypca XHMHUU K ydeOHMKaM xumuu astopoB [.E.Pyasutuca,
O.I". Denpamana ais 8-9 kiaccos).

1.2 Hean
H3yuenue xumuu 6 0CHOBHOUUWIKONIE HANPAGTIEHO HA 0OCMUIICEHUE CTLEOYIOUUX Yelell:

® 0CBOEHME 3HAHHUM O XHMHUYECKOH COCTaBJ'ISII-OH_Ieﬁ CCTCCTBCHHO'Hay‘IHOﬁ KapTUHbI
Mupa, BaKHEHUIITNX XUMHUIECKUX IMOHATHAX, 3aKOHaX U TCOPUAX;

® OBJIA/ICHHUEC YMCHUAMMU IMPHUMCHATH IMMOJIYYCHHBIC  3HAHUA  OJId 00BACHECHUS
pa3Hoo6pa3Hr,1x XUMHYCCKHX SBIICHUM M CBOMCTB BCIICCTB, OLICHKKU POJIM XMMHU B PA3BUTHU
COBPCMCHHBIX TEXHOJIOTHUH U MMOJIY4YCHHUHU HOBBIX MATCPUATIOB,

¢ pa3BUTHUEC II0O3HABATCIBHBIX MHTEPECOB W HHTCIUICKTYAJIbHBIX CIIOCOOHOCTEH B
mnmponecce CaMOCTOATCIBHOI'O HpI/IO6peTeHI/I}I XUMHYECKUX 3HAHHM C HCHOJIb30BAaHUEM
Pa3IMIHBIX UCTOYHUKOB I/IH(bOpMaIII/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX

. BOCIIUTAHUE YOCKICHHOCTH B TMO3UTUBHOW POJM XHUMHUH B JKU3HH COBPEMEHHOTO
o0IecTBa, HEOOXOAMMOCTH XHMHYECKH TPAMOTHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO |
OKpyxaromiei cpeze/

1.3 3agauu oOyueHust

OnHoW M3 BaKHEWIIMX 3a/1a4 OCHOBHOTO OOLIEr0 00pa3oBaHUs SIBISETCS MOATOTOBKA
Oo0ydJaromuxcss K  OCO3HAHHOMY M OTBETCTBEHHOMY  BBIOODY  JKH3HEHHOTO U
npodeccuoHagbHOro myTH. O0ydaromuecs T0JHKHBI HAYYHTHCS CAMOCTOSTEIBHO CTaBUTh 1IN
U OINpEACsITh MYTH HX JOCTH)KEHHS, WCIOIb30BaTh NPHOOPETEHHBIH B IIKOJE ONBIT B
peanbHOM )KHU3HU, 32 paMKaMi Y4eOHOTO MpoIiecca.

XUMHs KaK y4eOHBIN MPEIMET BHOCHT CYICCTBEHHBIH BKJIAJ] B BOCIIMTAHHE M Pa3BUTHE
00y4aroIuxcs; OHa NpU3BaHa BOOPYKUTh MX OCHOBAMU XMMHUYECKHX 3HAHWH, HEOOXOIMMBIX
ISl TIOBCETHEBHOMW YKM3HU, 3aJI0KUTh (PYHIAMEHT JUIs JajdbHEHILEro COBEPIICHCTBOBAHHS ITHX
3HAHMH, a TaKKe CHOCOOCTBOBAaTH OE30MAacHOMY IIOBEICHHIO B OKpYKaloOIIeH cpeae u
OepeXXHOMY OTHOLICHWIO K Hel. Pa3BuTHe mMO3HABAaTENBHBIX HMHTEPECOB B IpoIecce


http://publication.pravo.gov.ru/Document/View/0001202103020043

CaMOCTOATCIIbHOT'O an06peTeHI/151 XUMHYECKUX 3HAaHUHM M HCIOJIL30BaHHUE Ppa3jInvIHbIX
NCTOYHUKOB I/IH(l)OpMaI_II/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX.

Bocnuranue yO0eXIE€HHOCTH B TO3UTUBHOW pOJIM XUMHUH B JKM3HH COBPEMEHHOTO
o0miecTBa, HEOOXOAMMOCTH XHMHUYECKH TPaMOTHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO H
OKpY>Karollen cpenie.



2. IInanupyembie pe3yabTaTbl OCBOCHHS XHUMHUH
9 kaace:
B pesynbrare nzyuenus temsl «MHOrooopasue XuMHYECKHX pPeaKIuiD» yJamuecs JOJKHbI
3HATH/IIOHUMATD:
egadICHeMue Xumuyeckue RnoHamua: KiacCu(UKaUs XUMUYECKHUX peakuuil
Pa3NUYHBIMH  CIIOCOOaMM,0KUCITUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, OKHUCIICHHE,

BOCCTAQHOBJICHHE, OKMCJIMTEJIb, BOCCTAHOBUTEIb, CTEIEHb OKHCIICHUS;TEIUIOBOH 3PPeKT
XUMHUYECKOHN peaklMy, 3K30 U SHJOTEPMHUUECKHUE PEAKIIIH, CKOPOCTb XUMHUYECKON PEAKIIUU U
3aBUCUMOCTh €€ OT pa3lMyHbIX (AKTOPOB, KaTaau3aTOPbl, HHTUOUTOPHI, XUMHUYECKOe

PaBHOBCCUC, YCIIOBUA HCO6paTI/IMOCTI/I pCaKuum, yCJIOBUA CMCIICHUA XUMHUYCCKOI'O PAaBHOBCCHUAA,

° 3JIEKTPOJIUTHl M HEAJIEKTPOJIUTHI, JIEKTPOIUTHYECKAsT JUCCOLUALINS; UOHBI, KATUOHBI U
AQHUOHBI, CTEMECHb DJIEKTPOJMTHYECKOW JHUCCOIMAIMUA, CHUJIBHBIC DJIGKTPOJIUTHI, Clla0ble
AJIEKTPOJIUTHI, ONPEIEICHUE MOHSITHUN «KUCIOTBI», «OCHOBAHHS», «coiau» ¢ mno3uiui TI/,
peaKkuyu MOHHOTO OOMEHa;

° OCHOBHblE 3AKOHbL XUMUU: OCHOBHBIC ITOJI0KEHUS TECOPHH ISKTPOTUTHICCKON
nuccounanuu;npuniun Jle-1larenbe;

° CYIIHOCTh PEAKIIUi HOHHOTO OOMEHa.

YMmerTh:

° Xapakmepu3oeams PEAKIMU 10 U3BECTHHIM IIPU3HAKAM KJIacCU(UKAIUY;

° 00BACHAMB 3aBUCUMOCTb CKOPOCTH PEAKIIMH OT PA3IMYHBIX (PaKTOPOB;

° npumenams nipunuu Jle-1laTense nis onpeneneHus HapaBieHUsS CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS,

° 00BACHAMB3aBUCUMOCTb CBOMCTB BEIIECTB OT UX CTPOEHUS, CYIIIHOCTh
AICKTPOJUTHYECKON JUCCOIHAITNH;

° 3anucvléams ypaBHEHUs NTHUCCOLMAIINY KUCIIOT, OCHOBAHUMN, COJICH; ypaBHEHUS peaklui

HOHHOrO OoOMcHA B MOJICKYJIAPHOM, IIOJJHOM HW COKpalllCHHOM MOHHOM BHAC, YPaBHCHUA
OKHCIHNTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ MCTOJOM 3JICKTPOHHOT'O 6aJ1cha;

o onpeodenamsb BO3MOXHOCTb IPOTEKAHUS PEAKLIMI HOHHOTO OOMEHA; CTETIEHb OKHUCIICHUS;
. npoeoOums SKCIIEPUMEHT, coomoaas npasuwia Th.

IIpuMeHATH MoJy4eHHbIe 3HAHUS M YMEHMS:

L4 JJIsA 0e30IMaCHOTO UCIIOJIb30BaHUS BCIICCTB U MAaTCpUaAJIOB B 6LITy, CEJIBCKOM XO3SMCTBE
" Ha IMPOU3BOACTBE,

L4 AJI pCHICHUA IMTPAKTUYCCKUX 3a/1a49 B TMOBCEJHEBHOM JKU3HU, NPECAYITPCIKIACHUA
HBHeHHﬁ, HaHOCAIIUX BPEA 3J0POBbIO YCIIOBCKA U OKp}’)KaI'OH_Ieﬁ cpeae.

B pesynbrare uzydenust teMol: « O01me cCBOiCTBAa HEMETAJIOB, FAJI0TeHbI» yJaluecs
JTOJKHBI

3HaTh/MIOHUMATD:

. MOJIO’KEHNE HEMETAJUIOB U TaJIOTEHOB B MEPUOIUYECKON TaOIUIE U CTPOCHUE HX
aTOMOB,HaX0JIeHUE B TIpUpoJIe, PU3nUecKre U XMMHUUECKHEe CBOMCTBA;

. CBOMCTBA XJIOpa, €0 MOJy4YE€HUE U IPUMEHEHHE;

. CBOMCTBA XJIOPOBOJOPO/IA, COJISTHON KUCIOTHI U XJIOPHUJIOB;

. 71ab0paTOPHEII CIOCO0 MOTYUYEHUS COISTHOW KUCIIOTHI, €€ CBOMCTBA, KAYECTBEHHYIO
PEaKIMIO Ha COJIAHYIO KUCIIOTY U €€ COJIH;

. KaueCTBEHHYIO PEAKIUIO Ha XJIOPUA-HOH.

Ymers:



Xapakmepu308amyp rajoreHbl KaKk XUMUYECKHE 3JIEMEHTHI;

000CHOGbI6AMDb CBOVICTBA FAJIOI€HOB KAK TUIIMYHBIX HEMETAILIOB;

cocmaenams ypaBHEHUS XapaKTEPHBIX JUI XJIOpa PEAKLUil;

3anuceléampypaBHEHUS] XUMHUUECKUX PEAKLUI, XapaKTePHBIX JUIsl COJITHONW KUCIIOTHI;
oasamp CPaBHUTEIIbHYIO XapaKTEPUCTUKY IaJOreHOB;

o 6bINONHAMb XUMUYECKUI SKCIIEPUMEHT, COOII0/1as TpaBUIIa TEXHUKU 0€301acHOCTH.

IIpumeHATH NMOy4YeHHbIE 3HAHUSA U YMEHHA:

° JIIA 0€30I1aCHOI0 MCIT0JIL30BaHUs BCIIECTB 1 MaT€pUajioB B 6BITy, CEIBLCKOM XO3SMCTBE
" Ha IIPOU3BOACTBE;

° AJI1 pCHICHUA IMPAKTUYCCKUX 3a1a4 B HOBCC,I[HGBHOI;'I KHU3HU, OIPEAYITPEKICHUA
ﬂBHCHHﬁ, HaHOCAIIUX BPEA 30POBBIO YCIIOBCKA U Oprma}omeﬁ cpeac.

B pesynbrate u3zyuenus tembl: « Kuceaopoa u cepay yuamuecs J0JIKHbBI

3HaThH/MIOHUMATD:

. 6aiiCHellue Xumuiyeckue NOHAMUA: aJuI0TPOINs, AIUIOTPOIIHBIE BUIOU3MEHEHUS;
0COOEHHOCTH CTPOSHHS aTOMOB 3JIEMEHTOB TIOJATPYIIIBI KACIOPO/Ia;

. CTpOEHHE, CBOMCTBA aJUIOTPOIHBIX MOIU(DUKALIUN CEPbl, XHMUYECKIE CBONCTBA CEPHI, €€
MOJIy4YeHUE U IPUMEHEHUE;

. COCTaB M CBOMCTBA CEPOBOIOPOLA, CEPOBOAOPOIHON KUCIIOTHI, €€ COJIEH; OKCUIA CEPBI
(IV), cepHUCTOI KHUCTIOTHI U €€ COJIeH; KaUeCTBEHHYIO PEAKIIUIO Ha CYJIb(QUI-UOHBI;

. coctaB M cBoiictBa okcuaa cepbl (VI); cepHON KHUCIOTHL, €€ COJei, KauyeCTBEHHYIO
peakuuio Ha cynb(arT-uOHBI, OCOOEHHOCTH B3aMMOJCHCTBUS KOHIECHTPUPOBAHHON CEpHOI
KHMCJIOTBI C METAJUIAMM.

YMmerTh:

° XapaKmepu306amupCBONCTBA AJTUTOTPOITHBIX MOIU(DUKAIIHIA CEPHI;

° Xapaxmepu3zoeams CBONCTBA KUCIIOT ¢ TOUYKU 3peHus TIJI;

° 3anucvléams HOPMYITbI U3yUEHHBIX BEIIECTB U YPABHEHUS PEAKIIMMN C UX y4aCTHUEM,
ypaBHEHUS PEaKIIHii, 0TOOpaKarOIUX TeHETUYECKYIO CBSI3b;

° 3anucvieamvypaBaerrsi OBP KOHIIEHTpUpPOBaHHON CEPHON KHUCIIOTHI C METAJUIAMH;
° npo6oOUmMb XNMMIUYECKU SKCIIEpUMEHT, coOmtoas npasuia Th;

° peuwiamp dKCIIEPUMEHTAJIBHBIE 33/1a4X HAa pAaCllO3HABaHUE BEILECTB;

° noomeeprcoams SKCIEPUMEHTAIBHO KAYECTBEHHBIN COCTAB BEILIECTB;

. 6bIYUCIAMb TIO XUMUYECKUM YpaBHEHHUSM Maccy, OOBEM U KOJIMYECTBO BEIIECTBA
OJIHOTO U3 TMPOAYKTOB PEAKIMU IO Macce HCXOAHOIO BEIIEeCTBA, OOBEMY WM KOJIUYECTBY
BEILIECTBA, COACPIKALIETO ONPEAETEHHYIO JOIIO IPUMECEH.

HpI/IMeHﬂTL MOJIYYCHHBbIC 3HAHUA U YMCHUSA:

L4 JJIs 0€30I1aCHOTO UCIIOJIb30BaHUS BCIICCTB U MAaTCpUaAJIOB B 6BITy, CEJIBCKOM XO03SMCTBE
" Ha IMPOU3BOACTBE,

L4 JJId pCHICHUA MTPAKTUYCCKUX 3a/1a4 B MMOBCEAHEBHOM JKU3HU, NIPECAYITPCIKACHUA
HBHCHHﬁ, HaHOCAIIUX BPEA 3J0POBbIO YCIIOBCKA U oxpyxcaromeﬁ cpeae.

B pesynprare nuzydenus teMbel « A30T U ¢ocop» ydamuecs JOJIKHbI
3HATH/IOHUMATD:

L saiICHellUe XUMUYecKue NOHAMuUA: )IOHOpHO-aKHeHTOpHLIﬁ MEXaHU3M O6paSOBaHI/I$I
KOBaJICHTHOM CBs3U, COJIM aMMOHHUS,



. 0COOEHHOCTH CTPOEHUS M CBOMCTB aTOMOB 3JIEMEHTOB IJIABHOW MOATPYMNIbI V TPYIIIH;
cTpoeHue, (pu3nuecKkue U XMMHUYECKHE CBOIMCTBA, MOJYYCHUE U MPUMEHEHHE a30Ta — MPOCTOTO
BEILECTBA;

o CTPOCHHE ¥ CBOWCTBA aMMHUaKa, CIIOCOOBI paclio3HaBaHHs CPE/IU APYTUX I'a30B, CIIOCOOBI
ero NOoJy4eHHs U IPUMEHEHUS,

o COCTaB, CTPOCHHUE, CBOUCTBA, ITOJIy4YCHNE U IPUMEHEHHE COJICH aMMOHHMS, KAYeCTBEHHYIO
pEaKLuIo Ha KaTHOH aMMOHUS;

o COCTaB, CTPOCHHUE, CBOWCTBA aMMHUaKa, CIIOCOOBI €ro MOJIyYeHHs U PaCIIO3HABAHUS,
NPUMCHEHHE;

o CTPOCHHE, CBOWCTBA, MOJYYCHNUE U IPUMCHEHHE a30THON KHCIIOTHI,

o CBOICTBA, MTOJy4eHUE U IPUMEHEHNE HUTPATOB, OMOJIOTHYECKYIO POJIb a30Ta;

o COCTaB M CBOWCTBA AJIOTPOITHBIX BUAOM3MeHeHUH (ocdopa, HaxoKaeHHE B IPUPOJIC,
norydeHue u npumeHeHue dpocdopa;

o COCTaB, CBOICTBA, MOIy4YeHUE U TpUuMeHeHne okcuaa pocdopa (V), oprodochoproii

KHCJIOTHI U €€ COJICH;

. ompeiesieHue TOHATHS «KMUHEPAIbHbIC YI0OPEHUs», Ha3BaHUs U XUMUYECKHE (DOPMYIIbI
HEKOTOPBIX a30THBIX M (GOCPOPHBIX  yAOOpPEHUH, BaKHEHIIME MAaKPOIJIEMEHTH |
MHKPOIJICMCHTDI, UX 3HAYCHUC IJI paCTeHI/IfI.

Ymers:

o 0aeamb CPABHUTEIIBHYIO XapaKTEPUCTUKY CTPOCHHUS U CBOMCTB AJIEMEHTOB TJIaBHOMN
noarpynmsl V rpymisl; 6emnoro u kpacHoro ¢ocdopa;

J xapakmepuzoeams 30T KaK XUMHUYECKHI DIEMEHT M MPOCTOE BEIICCTBO,
OMOJIOTUYECKYIO POJIb a30Ta, KPYrOBOPOT a30Ta B MPHUPO/IE;

o OnpeoensAmbOIbITHBIM ITyTEM aMMHUAK, KATHOH aMMOHHUSI;

o 3anucvléams YpaBHCHHSI PEaKIUN, XapaKTePU3YIOIINX XUMUICCKUE CBOWCTBA U CIIOCOOBI

IoJiyuyeHusi BellecTB, ypaBHeHuss OBP, ypaBHeHus peakiuii, oToOpa)xaroluX I€HETHUYECKYIO
CBA3b;

. onpeodenams TPHUHAICKHOCTh BEIIECTB K OINPEICICHHBIM KJacCaM COCIWHEHMM, THII
XUMUYECKON pEaKIUud, BaJCHTHOCTb M CTENEHb OKHUCIICHUS XUMHUYECKHX 3JIEMEHTOB B
COCIMHEHMUSIX;

. Ha3vigamp COCTVHEHUS N3YYECHHBIX KJIACCOB, ONPEIEIISATh COCTAB BEIIECTB 10 UX
bopmymnam;
. npPoBOOUmMDb XVUM. DKCIIEPUMEHT, coOmroias npasuia Th.

HpI/IMeHﬂTL MOJIYYCHHBbIC 3HAHUA U YMCHUSA:

L4 JUIA 0€30I1aCHOTO HCITOIL30BaHUS BCIICCTB 1 MaTCpUajioB B 6I>ITy, CEIBLCKOM XO3SMCTBE
" Ha IMPOU3BOACTBE,

o JUISL peLlIeHUs MPAKTUYECKUX 3a/1a4 B IOBCETHEBHOW KU3HU, MPEAYNPEKACHUS
SIBJIGHUH, HAHOCSIIMX BPEJl 3I0POBBIO YEJIOBEKA U OKPYKAIOILEH cpefe.

B pe3ynprare nzydeHus TeMbl « YIJepoa M KpeMHHID> ydaluecs JOJIKHBIL:

3HATH/IOHUMATD:

. 0COOEHHOCTH CTPOEHMS U CBOMCTB aTOMOB 3JI€MEHTOB INTaBHOW MOATpyHnsl IV rpynms;
CTpoeHue, (QU3MUecKue M XHMHYECKHE CBOWCTBA, MOJIYYEHHE U NPUMEHEHHE yriepoja —
IIPOCTOr0 BEIIECTBA, CYIIHOCTh KPYrOBOPOTA YIVIEPOAA B IPUPOJIE;

. COCTaB, CTPOEHHE, CBOIMCTBA, NpuMeHeHe okcuaa yraepoaa (II) u okcuna yrnepona (I1V),
Ka4eCTBEHHYIO peakiuio Ha okcun yrieponaa (IV);



o CBOMCTBa yroJIbHOM KHUCIOTHI M KapOOHATOB, KAYECTBEHHYIO DPEAKIMI0 Ha KapOoHaT-
VOHBI,

. UMETh TPEICTABICHNE U )KECTKOCTH BOJIBI U CIIOCO0aX €€ yCTpaHEHHUS;

o BOKHEUIIINE TPUPOHBIE COSAMHEHUSI KPEMHHUSI, CBOMCTBA, IPUMEHEHHE; CTPOCHUE
KPUCTAJUTMYECKOU pemieTkn okcuna kpemuaus (IV), ero cBoiicTsa, mpuMeHeHNUE;

o COCTaB, CTPOEHHE, CBOICTBA, [10JIy4€HNE, IPUMEHEHUE KPEMHUEBON KUCIIOTHI U €€ COJIeH
o TEXHOJIOTUIO IPOU3BOCTBA KEPAMUKH, CTEKJIa, IEMEHTA.

Ymers:

. J1aBaTh CPAaBHUTENBbHYIO XapaKTEPUCTUKY CTPOEHUS U CBOMCTB AJIEMEHTOB IVIaBHOM
noarpynisl [V rpynmel; cpaBHUTENbHYIO XapaKTEPUCTUKY OKCHJIOB YIJIEpOa;

J XapaKTepu30BaTh yIiepo] KaK XUMHUYECKUH DJJIEMEHT U IPOCTOe BEILIECTBO,
AJUIOTPOMHBIE MOIU(UKAIIUY YTIEPOIa;

. pacnio3HaBath okcu yriuepoaa (IV), kapOoHaT-uOHBI

o 3aMKChIBaTh YPABHEHUSI PEAKIUi, OTPAKAIOIIUX XUMHUUECKHE CBOMCTBA U CIIOCOOBI
II0JIy4YEHUS BELIECTB, FEHETUYECKYIO CBSI3b;

. IIPOBOAUTH XUMUYECKUM SKCIIEpUMEHT, coOtoas npasuia Th;

o MIPUBOIUTH IPUMEPHI U3ICIUI CHIIMKATHON MPOMBIIIJIEHHOCTH;

o IIPOU3BOJIUTH BHIYMCIEHUE MacChl WM 00beMa MPOIYKTa PEaKIIUU 10 U3BECTHOW Macce

nimn O6’LeMy HCXOIHOI'0 BCUICCTBA, COACPKAIICTO ITPUMCCH.
HpPlMeHﬂTb MOJYYCHHDbIC 3HAHUS U YMCHUSA:

L4 JUIA 0€30I1aCHOTO KCITOIL30BaHUS BCIICCTB U MAaTCpUaJIOB B 6I)ITy, CEIILCKOM XO3SMCTBE
" Ha IMPOU3BOACTBE,

o JUTSL pEIIeHUs MPAKTUUECKUX 3a/1a4 B MIOBCETHEBHOM KU3HH, MPEIYIPEKACHUS
SIBJIGHUH, HAHOCSIIMX BPEJl 3/I0POBBIO YEJIOBEKA U OKPYKAIOILEH Cpere.

B PE3YyIbTaTC U3YUCHUA TCMbI « MeTaLiib» yqamuecs JOJIKHBI:

3HATH/IOHUMATD:

o sadicHenue Xumuueckue NOHAmMUA: METAIIINYECKas XUMUYECKasl CBSI3b,
MeTaJlJIN4YecKasi KpUCTAUINYECKAs PEIIETKA; METAJLTYypPIHsl, CILIaBbI;

. O0COOEHHOCTH CTPOEHHUSI U CBOMCTB aTOMOB METAJNIOB, UX (PU3UUYECKUE U 0011IHe
XUMHYECKHE CBOMCTBA,

o CHOCOOBI MMOJTyYEHHsI METAIJIOB; OCOOCHHOCTH CTPOEHHSI U CBOMCTB aTOMOB, HaXOXKJICHHUE
B Npupoje, (pusnueckue M XUMHUYECKHE CBOWCTBA, MOJYYEHHE M NPUMEHEHHE ILENOYHBIX,
IeJI0YHO-3EMEJIbHBIX METAIIJIOB, KaJIbLIMs, AJIFOMUHHUS, KeJle3a U UX COeIMHEHU;

o Ka4yeCTBEHHBIC pPEaKI[Ui Ha HOHBI;

o TEHETHUYECKYIO CBSI3b COCIMHEHU;

. BAKHEWIIINE CILJIaBbl, UX CBOMCTBA U IIPUMEHEHUE.

Ymersn:

o 00bACHAmMBPU3NYECKUM CMBICII aTOMHOTO  (IIOPSJIKOBOIO) HOMEpa XHMHUYECKOTO

2JIEMEHTA, HOMEPOB TPYIIBI U MEPUO/A, K KOTOPHIM JIEMEHT NMPHUHAUICKUT B NEPUOIUIECKON
cucreme JI.MI. MenneneeBa; 3aKOHOMEPHOCTH H3MEHEHHs CBOMICTB 3JEMEHTOB B IIpelenax
MAaJIbIX TIEPHUOJIOB U TJIABHBIX HOJATPYII, OOBSCHITH B3aUMOCBSI3b CTPOEHHSI U CBOWCTB;

o Xapakmepu306ams XMMUUYECKHE CBOWCTBA METAJIOB, COCTABIATh YPAaBHEHMs PeakLuil ¢
y4acTUeM METaJIOB, YKa3blBaTh MX THII, Ha3bIBATh MPOAYKThI PEAKIMii, 3alMChIBaTh ypaBHEHUS
peaxkuui, OTpakarolUX FeHETUYECKYIO CBSI3b;

o 3anucvigams YpaBHEHMS pEAKLIUN NIOJyUYEHUS] METAILIOB;

o Xapakmepu306amyp CBOICTBA HEKOTOPBIX CIIIABOB U UX NPHUMEHEHHUE;



o 0a6ambCPACHUMENbHYIO XAPAKMEPUCMUKY CTPOSHHS U CBOUCTB aTOMOB DJIEMEHTOB
[JIABHOW MOArpyNsl [ rpymmer,

o pacno3nasams BEIIECTBA, UCTIONB3Ys KAYECTBCHHBIC PEaKIINU;
o ocyuiecmenams Peakiyy, JeKallie B OCHOBE [IENI0YKHU ITPEBPAILCHHUH;

° cocmaeiiaimbypaBHCHUS HOHHBIX peaKL[I/II\/JI, OKHUCJIHUTCIIbHO-BOCCTAaHOBHUTCIBbHBIX
peakuuii;

o XapaxKmepu3068ampATIOMIHNN 110 TUTaHY, COCTaBIIATh YPAaBHEHUS PEAKLUH ¢ y9acTHEM

AIFOMHHUS U €T0 COSANHEHNH, YKa3bIBaTh X TUII, HAa3bIBAaTh IPOAYKTHI PEaKLuii;
o Xapakmepu308ams *eje3o 10 IUIaHy, COCTABIATh YPAaBHEHHS PEaKLUi C yJacTHEM
’KeJe3a ¥ ero COCIUHEHHH, YKa3bIBaTh UX THII, HA3bIBAThH MPOIYKTHI PEAKIU.

HpI/IMeHHTb MOJIYYCHHBbIC SBHAHUA U YMCHMUSA .

° JIIA 0€30I1aCHOI0 MCIT0IL30BaHuUs BCIIECTB U MaT€pUajioB B 6BITy, CEILCKOM XO3SHMCTBE
" Ha IIPOU3BOACTBE;

° AJI1 pCHICHUA IMMPAKTUYCCKUX 3a1a4 B HOBCC,I[HGBHOI;'I KHU3HU, OIPEAYITPEKICHUA
HBHCHHﬁ, HaHOCAIIUX BPEA 3A0POBEIO YCIOBCKA U Oprma}omeﬁ cpeac.

B pesynbrare uzyuenus temsl « Kparkuii 0030p BakHeHIIMX OPraHU4eCcKUuX
COeIMHEHU»yJaluecs JOJKHBI

3HATH/IIOHUMATB:

o Ba)KHeHIIMe XMMHYECKHEe NMOHATHS: OpraHudecKas XMMHs, OPraHU4YECKHE BEILECTBa,
XUMHUYECKOE CTPOCHUE, BAJICHTHOCTb, TOMOJIOI'Y, FTOMOJIOTHUECKUH PsIll, TOMOJIOTHYECKast
pa3HOCTb,  WM30MEpHUsS, H30MEPHI, IPEIEIbHBIE  YIIEBOLOPOABI,  AJIKEHBl,  AJKHHBI,
(GyHKLIMOHATbHAS TPYIIA, COMPTHI, KApOOHOBBIE KUCIIOTHI, KapOOKCUIIbHAS TpYIINA, CIOXKHbBIE
3UpBI, KHUPBI, AMUHOKHCIOTBHL, OCJIKH, MOHOMEp, IOJHUMEpP, CTPYKTYPHOE 3BEHO, PEaKIIHS
IIOJINMEPHU3aLUY;

. o011yro GopMyITy aJKaHOB, TOMOJIOTHYECKHH PsI/I METaHa, HAX0XK/ICHHE aTKaHOB B
IIPUPO/IE, IOJTyYEHHUE, CBOMCTBA AJIKAHOB Ha MPUMEPE METaHa, IPUMEHEHHUE;

o o011y10 GOpMyIy aJIKEHOB, TOMOJIOIMUYECKHUH psiji STUIICHA, TIOJIY4YE€HHUE, CBOMCTBA
QJIKEHOB Ha IIPUMEpPE 3TUJICHA, IPUMEHEHHUE;

o o011yr0 (popmMysy alKUHOB, TOMOJIOTMYECKUN Psijl alleTUIIEHA, TIOJy4YeHHe, CBOMCTBA
QJIKMHOB Ha IPUMEpE alleTUIIEHA, IPUMEHEHHUE;

o (dbopMyIbl M BaxKHENIIME CBOWCTBA, TPUMEHEHHE U BIMSHUE HAa OPraHU3M YeJIOBeKa
OJIHOATOMHBIX CIIHPTOB (METaHOJIa, 3TaHOJIa), MHOTOATOMHBIX CIUPTOB (TJIUIEPUHA);

o (dbopMyIbl M BaxKHENIIME CBOWCTBA KAPOOHOBBIX KUCIOT (YKCYCHOM), TPUMEHEHHE
KapOOHOBBIX KUCJIOT, CIOKHBIX 3(UPOB, OMOJIOTHUECKYIO POJIb KUPOB;

. BOKHEUIIINX MPEJICTABUTEIIEH YTIEBOJAOB, UX MOJICKYJIAPHBIE ()OPMYIIbI, CBOMCTBA,
3HAUEHUE B IPUPOJIE U B KU3HU YEJIOBEKA;

o Ha3BaHUS BAKHEUIINX aMMHOKHUCIIOT, UX CBOMCTBA, OMOJIOTHYECKOe 3HaUCHHE; (PYHKIIUU
OCITKOB;

o CBOMCTBA, IPUMEHEHNE IOJTUMEPOB Ha MPUMEPE MOJIMATUIIEHA, TOJTUBUHIIXJIOPUIA.

YMmerTh:

] 3aMKChIBaTh MOJIEKYJISIPHBIE U CTPYKTYPHbIE (OPMYJIIbI OPraHUYECKIX BELIECTB,
(hOopMyIIbI CTPYKTYPHBIX H30MEPOB;

° COCTaBJISITHIIIAPOCTEP>KHEBBIC MOIEIIH MOJIEKYJT BEIIECTB;

L4 COCTAaBJIATH MOJICKYJIAPHBIC U CTPYKTYPHBLIC (I)OpMYJ'IBI METaHa U €Ir0 rOMOJIOT'OB,
HU30MCPHBIX aJIKAHOB,

L4 XapaKTCPU30BaThb OCHOBHBIC XUMHUUYCCKUC CBOMCTBA aJKaHOB Ha IpUMEPC MCTAHA,



. COCTABJIATH MOJIEKYJISIDHBIE M CTPYKTYpHBIE (POPMYJIBI STHIIEHA U €r0 TOMOJIOTOB,
HU30MEPHBIX aJIKCHOB;

o XapaKTepu30BaTh OCHOBHBIC XUMHUECKUE CBOIICTBA AJIKEHOB HA IIPUMEPE 3TUJICHA.

o COCTABJIATh MOJIEKYJISIPHBIE M CTPYKTYpPHBIE ()OPMYIIBI alleTHIIEHA U €r0 TOMOJIOTOB,
MN30MEPHBIX AJIKHHOB;

o XapaKTepu30BaTh OCHOBHBIC XUMHUECKUE CBOMCTBA AJIKMHOB Ha IPUMEpE alleTUIICHA;
o COCTaBJIATH (OPMYJIBI IPOCTEUIINX CIUPTOB, JABATh UM XapaKTEPHCTUKH;

o COCTaBJIATH (POPMYIIBI MPOCTEHIINX KAPOOHOBBIX KHCIIOT, CIIOXKHBIX 3(UPOB, OOIIYIO
bopMyITy )KUPOB, XapaKTepHU30BaTh NX BaKHEUIIINE CBOICTBA,

o XapaKTepU30BaTh BAKHEUIIINE YTIIEBO/IBL;

o XapaKTeprU30BaTh OMOJIOTNYECKOE 3HAUCHUE M CBOMCTBA aMUHOKHCIIOT U OEIIKOB.

HpI/IMeHHTb MOJIYYCHHBbIC 3BHAHUA U YMECHUSA .

° JIIA 0€30I1aCHOT0 MCIT0JIL30BaHuUs BCIIECTB 1 MaT€pUajioB B 6BITy, CEIBLCKOM XO3SMCTBE
1 Ha IMPOU3BOACTBE,

o JUTSL pEIICHUS TPAKTUYECKHUX 3a/1a4 B TOBCEIHEBHOM JKU3HU, MTPEAYIPEKACHUS
SIBJICHUH, HAHOCSIIMX BPEJl 3/I0POBBIO YEJIOBEKA U OKPYKAIOILEH cpele.

I11.  Conep:xanune yueOHOro npeamera «XuMus»

9 kjacc (2 4. B HeJAeJd10, Beero 68 4., M3 HuX 2 4. — pe3epBHOe BpeMsl)
Pa3zgen I. Muorooopasye XuMHu4ecKHuX peaknuii — 15 4.

Tema 1 «Kuaccnpukanusa XHMHYIECKHX PeaKuii» (6 yacoB)

Krnaccudukanus XUMIYIECKUX PEAKIUI: PEaKIMH COSAMHCHHUS, PA3JI0KEHUS, 3aMEIICHHUS,
obMeHa. OKHCIMTENHLHO-BOCCTAHOBHUTEIbHBIE peakiuu. OKuCIuTeIh, BOCCTAaHOBHUTEID,
MpOLIECChl  OKMCIIEHUsI M BoccTaHOBiEeHMsS. (CocTaBieHUE YpABHEHUN OKHUCIUTEIBHO -
BOCCTAHOBUTEIBHBIX PEAKIIMH C IIOMOIIBIO0 METO/1a AJICKTPOHHOT0 OajaHca.

TeroBbie 23 (HEKTh XUMUUECKUX PEAKINI. DK30TEPMUUYECKUE U IHIOTEPMHUUECKUE PEAKIUH.
TepMmoxuMuueckue ypaBHeHUs. PacueTsl 10 TEPMOXUMUYECKUM YPAaBHEHUSIM.

CKOpOCTh XMMUYECKUX peakiuii. @akTopbl, BIUSIONINE HA CKOPOCTh XUMUUYECKUX PEAKIIUM.
[IepBoHauaIbHOE MPEACTABICHHUE O KaTaIu3e.

O6parumbie peakuuu. [ToHATHE 0 XMMHYECKOM PAaBHOBECHH.

JdemoncTpanum:

1. Ilpumepsl 3K30- U SHAOTEPMHUUYECKUX PEAKIIUH.

2. B3aumogpeiicTBre 1MHKA C COJSHOM U YKCYCHOM KHCIIOTOH.

3. BzaumopeiicTBre TpaHyIMPOBaHHOTO IIMHKA U IIMHKOBOW MBIIH C COJISTHOM KHCIIOTOM.

4. Bzaumonetrictue okcuaa meau (II) cepHoil KucnoToii pa3Hoii KOHIEHTPAIMU TPU Pa3IHUHbIX
TeMIIepaTypax.

IIpakTnyeckue padorsi:

1. VI3yuenue BIUSAHUS YCIOBUHM MPOBEACHUSI XUMHUYECKON PEaKIK Ha €€ CKOPOCTb.
PacuérHble 3agaumn:

1. BerurciieHust Mo TePMOXUMHUYECKUM YPAaBHEHUSIM.

Tema 2 «XMMHYECKHE PEaKIIMH B BOAHBIX pacTBopax» (9 yacoB)

XUMHUYECKUE PEaKIUHU B BOJHBIX PACTBOpPAX. DJIEKTPOJMTHI U HEIJIEKTPOIUTHI. MOHBIL.
Katnonsl u aHnoHBL. ['napaTHas Teopust paCTBOPOB. DIEKTPOIUTHYECKAS TUCCOLMALNS KACIIOT,
ocHOBaHui u cosieil. CnalObie W CHIbHBIE AMEKTponuThl. CreneHb aucconuanuu. CTeneHb
aucconuanui. Peakiuym MOHHOTO oOMeHa. YCJIOBHSI TEUSHHs peakluii MOHHOrOo OOMeHa 10
KOHIIa. XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEAMHEHUI B CBETE




MpeICTaBICHUH 00 IEKTPOIUTUYECKON TUCCOLUAIIUN U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii. [loHsiTHE O THAPOIU3E COJEH.
JdemoHcTpaumu:
5.UcnbiTaHne pacTBOPOB BELIECTB HA AIEKTPOJUTUYECKYIO IPOBOJIUMOCTb.
JlabGopaTopHbie ONBITHI:
1. Peakiiuu oOMeHa MEXKIy pPacTBOPaMH SJICKTPOIHTOB.
IIpakTHyeckne padoThI:
2. Penienne sKcnepruMEHTAIBHBIX 3314 10 TeMe «CBOWCTBA KUCIIOT, OCHOBAaHUHN U COJIeH Kak
3IEKTPOJIUTOBY.
Pa3nea 2. MHoroo0pasue BemecTs — 42 4.
Tema 3 «Hemeraniabl. I'anorensn» (S yacoB)

Hemeramnbl. Tasorensl. I[lonokeHne B NEPUOJUYECKON CUCTEME XUMHUYECKUX
3JIEMEHTOB, CTpOe€HHME HUX aroMoB. Haxoxzaenue B mnpupone. Pusnyeckue U XUMUYECKHUE
cBOMCTBa ranoreHoB. [lonyyenue u npumeHeHue rajgoreHoB. Xiop. @u3nueckue U XMuMU4eCKue
cBoiictBa xJiopa. [Ipumenenue xsopa. XnopoBogopoa. dusuueckue cpoiicTBa. Ilomyuenue.
ConsHas kucimota u €€ conu. KauyecTBeHHas peakuuss Ha XJIOPUA-UOHBL. Pacno3HaBaHue
XJIOPUJIOB, OPOMUIOB, HOJIUIIOB.

JdemMoHcTpanum:

6. dusnyecKue CBOMCTBA TAJIOTCHOB.

7. [lomydyeHue XJI0pOBOJOPO/Ia U PACTBOPEHHE €TO B BOJIE.
IIpakTnyeckue padorsi:

3.IlonyyeHue CONSIHOM KHUCIIOThI U U3yYEHUE €€ CBOMCTB.

Tema 4 «Hemeranusl. Kucjiopoa u cepa» (8 yacaon)

Kucnopon u cepa. [lonoxxenue kucnopona u cepsl B [IICX3, crpoenue ux aromos. Cepa.
Annorponust  cepbl. dusnueckue M XHUMUYeCKHe cBoHcTBa. HaxoxaeHue B mpupoje.
IIpumenenue cepel. CepoBojgopon. CepoBojopoaHas Kuciota U ee coiu. KadecTBeHHas
peakuuss Ha cyiabGua-uoHel. Oxcua cepbl (IV). ®Pusznueckue W XUMHUYECKHE CBOICTBa.
[Tpumenenne. CepHucTas KucioTa 1 ee coinu. KauecTBenHas peakuus Ha cynb(huT-uoHbL. OKCHA
cepol (VI). CepHas xucimora. XUMHUYECKHE CBOMCTBA pa30aBIEHHOW M KOHIIEHTPUPOBAHHOU
cepHOU KuCIOTHL. KaduecTBeHHAs peaknus Ha CyTb(haT-nOHB. XUMUYECKUE PEAKIUH, JISKAIIHNEe B
OCHOBE IIOJIyYEHHUsI CEPHOM KHUCIOTHI B TPOMBIIIIIEHHOCTH. [I[puMeHeHne cepHOM KUCIIOTHI.
JdemoncTpanum:

8. AmtoTporHbIe MOTUGBHUKAIIH CEPHI.

9. IlpupoHbIe 00pa3bl CYTbPUIOB U CYITHPATOB.

JlabopaTopHbIe ONBITHI:

2. O3HaKOMJIEHHE C 00pa3IaMu Cephl U €€ IPUPOIHBIX COCTMHEHUH.

3. KauecTBeHHbIe peakiuy Ha cyabpua-, CylabPuT-, cyabhaT- HOHBI B pacTBOpE.
IIpakTnyeckue padorTsI:

4. PemieHne sKCiepUMEHTANIBHBIX 3a7a4 1o Teme: «Kucmopona u cepay.

Pacuérnrnle 3amaun:

2. BeruncieHnns o XUMHYECKUM YPaBHEHHSIM MacChl, 00beMa M KOJIMYECTBA BEIIECTBA OJITHOTO
U3 MPOJYKTOB pEaKIMH MO Macce MCXOJHOIO BEIIECTBA, 00bEMY WM KOJUYECTBY BEILECTBA,
COJIEPIKalIEero OMpPeEICHHYIO JJOII0 TPUMECEH.

Tema S «Hemeranasbl. A30t u docdop (9 yacon)

A3zot u ¢pocop. IHonoxenue azora u pocpopa B [ICXD, crpoeHne ux atomoB. A30T,
¢u3nueckue M XUMHUYECKHE CBOWMCTBA, MOJy4deHHE M mpuMeHeHue. KpyroBopor aszora B
npupojie. AMMHaK: (U3NYECKUE M XUMHUYECKHE CBOMCTBA, MojydeHue U mnpumeHenue. Comu
aMMOHMs. A30THas KHCIOTa U ee cBoiicTBa. OKUCIHUTEIbHBIE CBOMCTBA a30THOM KHCIOTHI.
[TonydyeHue a30THOM KHUCIOTHI B j1aboparopuu. XHMHUYECKHE DPEaKLUH, JIeKaIlhe B OCHOBE
MIOJIy4YEHUsI a30THOW KHUCIIOTBHI B INPOMBINUIEHHOCTH. IIpumeHeHne a3oTHoM kucioTsl. Conn
A30THOM KHMCIIOTHI U UX PUMEHEHUE. A30THbIE y100pEHHUS.
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docdop. Amnorpornust pocdopa. Puznueckre u XUMUUIECKHE cBoicTBa Gocdopa. Okcua
dbocdopa (V). Oprodochopnas kuciora u ee conu. ochopHsie ynoopeHusi.
JdemoHcTpaumu:

10. [Tonyuenue aMmmMuaKka u €ro pacCTBOPEHUE B BOJIE.

11. O6pa3iupl IPUPOTHBIX HUTPATOB B POCPHUTOB.

JlabGopaTopHbie ONBITHI:

4. BzaumojieiicTBUE COJIEH aMMOHMSI COLIEI0YaAMHU.

IIpakTuyeckue padoTbI:

5. Ilomyuenne aMMuaka ¥ U3y4eHHUE €r0 CBOMCTB.

Tema 6 «Hemeranabl. Yrjepoa u kpeMuuii (8 yacos)

VYraepon u kpemuuid. [lonoxxenue yriaepoaa u kpemuus B [ICXD, cTpoeHre ux aToMoB.
Yrnepon. Amnorponus yriaepoaa. Ousndeckue U XMMHUECKHUE CBOWCTBA yriiepoaa. AacopOmus.
VYrapHblii ra3, cBoiicTBa M (DU3MOJIIOTHYECKOE JCHCTBUE HA OPraHu3M. YTJICKUCIBIA Ta3.
VYronpHas kuciaora U ee conu. KadecTBeHHble peakuuu Ha KapOoHaT-uoHBL. KpyroBopot
yraepoja B npupoje. OpraHnyeckre CoeJMHEHUs yTiepoa.

Kpemuuii. Oxcun kpemuus (1V). Kpemuuesas kucnora u ee conu. Cmexno. Llemenm.
JdeMoHcTpanum:

12. Mopenu KpUCTaJUIMYECKUX PEIIETOK ajaMasa u rpadura.

13. O6pasnsl TpUPOAHBIX KApOOHATOB U CUIIMKATOB.

JlabGopaTopHble ONBITHI:

5. KauecTBeHHas peakius Ha yriaekuciblii ra3. KauecTBeHHas peakius Ha KapOOHAT-UOH.
I[IpakTuyeckue padboThbI:

6. [Tomyuenue oxcuaa yriepoaa (IV) u nuzyuenue ero cBoiicT. Pacno3naBanue kapOOHATOB.
Pacyérnble 3a1aun:

3. BbluncieHus Mo XMMHUYECKUM YpaBHEHHSIM MacChl, oObeMa WM KOJHWYECTBA BEIECTBA
OJIHOTO U3 MPOAYKTOB pEAaKIUU IO MAacC€ HCXOAHOIO BEIECTBA, O0BEMY WIJIH KOJIUYECTBY
BEILIECTBA, COACPIKALIETO ONPEIEICHHYIO JOJI0 PUMECEH.

Tema 7 Meraibl (12 yacoB)

Mertamnsl. [lonoxenune meramuoB B IICXD JI.M.MenzeneeBa, cTpoeHUE UX aTOMOB.
Meraiunueckass cBs3b. DU3MUYECKUME CBOMCTBA METAUIOB. P aKTMBHOCTH METAJLIOB.
XuMudeckue cBoicTBa MetauioB. O0mme crocoObl moiydeHus: MetauioB. CIIaBbl METaJLIOB.
lenounsie MeTambl. [lonokeHne MIEIOYHBIX METAUIOB B MEPHUOJUYECKON CUCTEME, CTPOEHUE
nx aromoB. HaxoxneHue B mpupone. MarHuil M KanbUui, WX BAaXKHEWIINE COCIUHEHMS.
XecTkocTb BOJBI U CLIOCOOBI €€ YCTPaHEHUS!.

Amomunuil. [lonmokeHne amOMUHUS B IEPUOJMYECKOW CHCTEME, CTPOCHHME €ro aToMa.
Haxoxnaenue B mpupone. dusznueckue U XMMUYECKHE CBOMCTBA alOMHMHHS. AMPOTEPHOCTH
okcuaa u ruapokcunaa amoMmuHus.Keneso. [lonoxxkeHue jxenme3a B IEPUOAMYECKON CHCTEME,
cTpoeHue ero aroma. Haxoxxnenue B mpupoje. @uU3nyeckue 1 XUMMHUYECKHE CBOMCTBA JKeje3a.
Baxneiimme coemuHeHHs xKene3a: OKCHbI, TUApokcuabl u conu skenesa (II) m sxenmesa (III).
KauecTBeHHBIE peaKkIMN Ha HOHBI.

JdemoncTpanum:

14. O6pa3us! BaxkHeimux coequnennit Na,K,Ca, npupoausix coequnenuit Mg,Ca,Al u pyn Fe.
15.Cxuranue xese3a B KUCIOPOJIE U XJIOpE.

JlabopaTopHbIe ONBITHI:

6. B3aumogeiicTBrie METaIOB C paCTBOPAMU COJIEH.

7. ITonyuenue runpokcuaa Al u B3aHM%zJ[re17ICTB§/£Le €ro C KUCJIOTaMM U LIEI0YaMHu.

8. KauectBennble peakuuu Ha HoHbl Fe  uFe

IIpakTnyeckue padorTsI:

7. PemieHne sKCIepUMEHTANIBHBIX 337134 110 TeMe «MeTabD.

Pacyérnble 3a1aun:

4. BpluMciaeHHs TO XHMHYECKUM YPaBHEHHUSIM Macchl, 00beMa WM KOJMYECTBA BEIIECTBA
OJIHOTO U3 MPOAYKTOB pEAKIUU IO Macce HCXOAHOIO BEIeCTBa, O0BEMY WM KOJIUYECTBY
BELIECTBA, CONEPIKALLETO ONPEAEIEHHYIO JOJIIO TPUMECEH.
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Pasznea 3. KpaTkuii 0030p BaskHeHIIUX OPraHudYecKux BenecTs — 9
yacoB Tema 8§ Kparkuii 0030p BaskHeHIIUX Oprannveckux semecrs (9 4.)

IIpeamer opranumdeckod xumuu. HeopraHuueckue M OpraHMYECKHE COCIUHEHMS.
VYrnepoa — ocHOBa kHU3HU Ha 3emiie. OcOOEHHOCTH CTPOEHUS aTOMa YIiiepoJia B OpraHUYeCKUX
COCUHEHHUSX.

VYrnesogoponsl. [lpenenbHsie yrineBoaoponabl. MeraH, 3TaH, NponaH — MPOCTEHIINE
MPEJICTABUTENIN TPEACNbHBIX YIIeBoA0poAoB. CTpyKTypHblEe (GOPMYIIbI YIIEBOIOPOAOB.
I'omostornyeckuil psg OpenesbHbIX yIrieBoAOpoAoB. I'oMonoru. OU3NYECKUE U XUMUYECKUE
CBOMCTBA IMpPENEIbHBIX YIVIEBOAOPOJOB. Peakumu ropenus u 3amenieHus. Haxoxnenue B
MIPUPOJE IPENETbHBIX YIIIeBOA0poAoB. [I[puMeHenre merana.

HenpenenbHuble yriieBoIOpOAbl. OTUIICHOBBIM psii HENPEIENbHBIX YIJIEBOJOPOJIOB.
OtuiieH. Pu3nuecKre 1 XUMUYECKHE CBOMCTBA 3TUJICHA.

ANETUIICHOBBIN Pl HENIPEIEIbHBIX YIIE€BOA0POI0B. AlleTuiaeH. CBONCTBA alleTUIICHA.
IIpumeneHue aneruneHa.

[IpousBonueie  yrieBogoponoB. KpaTkuii 0030p OpraHM4ecKHX COEAMHEHUU:
OJIHOATOMHBIC CHHUPTHI, KapOOHOBBIE KHCIOTHI, CIOXHBIC OS(HUPBI, KHUPBL, YIIEBOJIBI,
AMUHOKUCIIOTHI, 6enku. Ponb 6eKOB B opranusme.

[TonsiTie O BBICOKOMOJIEKYJISIPHBIX BemiecTBaXx. CTpyKTypa MOJIMMEPOB: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEeHb MojauMepusauuu. llonmstuineH, MNOIUIPOIUIIEH,
MTOJIUBUHUIXJIOPUL.

JdemoHcTpanum:
16. Monenu MOJIEKyJ1 OPraHUYECKUX BEIIECTB.
17. OGpa3iipl U3AeIHii U3 MONMUITUIICHA U TOJUIPOIHIICHA.
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IV. TemaTuveckoe NJIaHUPOBAHUE

9 kJjacc

Neni/n

Pa3nesnsl nporpamMmmbi

KoaunuecTBO
JacoB

Koun
YyecTB

KOHTP
0JIbH
bIX
padoTt

Koaunuect
BO
NPaKTH4ec
KHUX padoT

XapaKTepl/ICTl/lKa OCHOBHBIX BUJO0B J1€ATCJIbHOCTH

MHuoroob6pasue
XAMHYECKUX PEaKIUi

15

KnaccupunupoBare XUMHUYECKHE pPEAKIIMH. IIpuBoauTH)
IIPUMEPBI PEAKLUN KaKA0ro THuna. Pacno3HaBaTh OKUCIUTENIBHO-
BOCCTaHOBUTEJIbHbBIE peakuuu.  Omnpenensarts OKHCJIUTEID,
BOCCTAHOBHTEIIb, IIPOIIECC OKUCIICHNUS, BOccTaHOBIeHHs. Habmonars
U OIHUCBHIBaThb XMMHMUYECKHE PEAKLHMHU C IIOMOIIBIO ECTECTBEHHOI'O
s3plKa M s3bIKa XuMuu. MccnenoBaTh yCiOBUA, BIMSIOIIME HA
CKOPOCTh XHMMHUYECKOW peakuuu. Beruucinate TerioBoit 3¢ dext
peakuuu IO €€ TEePMOXMMHYECKOMY YypaBHeHuto. lIpoBonuts
HaOJIIO/IEHUsT 3a IOBEIEHHMEM BEIECTB B pPAcTBOpax, 3a,
XUMHUUYECKUMUPEAKIUIMU,TPOTEKAIOIIUMUBPACTBOPAX.
DopMyIMpoBaTh OIpeeIICHUs MOHATHH «QIEKTPOJIUTY,
«HEITEKTPOJIUTY, «BQIEKTPOIUTHYECKAS JHCCOLUALIU.
Bo3MOXXHOCTh 0 peakuuii MOHHOTO OOMEHa, pacrno3HaBaTh 3TH
peaxkinu, COCTaBIsTh YPAaBHEHUsI peakliii HOHHOTO OOMEeHa.

MHoroo0pasue BemecTB

42

OOBACHATD 3aKOHOMEPHOCTHU U3MEHEHHUS CBOWCTB
HEMETAJUIOB B NepruoAax U A-rpymmax. XapakTepu30BaTh JIE€MEHTHI
IV-VIIA-rpynin Ha OCHOBE HX IOJIO)KEHHSI B MEPHOAMYECKON
cucreme/l.1.MenneneeBa.O0bACHATE3aKOHOMEPHOCTH
u3MeHeHus cBOMCTB  aneMeHTOB |V-VIIA-rpynn.  Onpenenstsb
MIPUHAJUIEKHOCTD BEILIECTB K  OIPENECICHHOMY KJIacCy)
COCIMHEHUI.BUHUCIATE 1O XUMHUYECKHM YpPAaBHEHMSM MaccChl,
00BEMBI U KOJIMYECTBA BEILIECTBA OJTHOTO U3 MPOAYKTOB PEAKIIUU IO
Macce HCXOJHBIX BEIIECTB, 00bEMY WJIM KOJUYECTBY BEIECTBa,
COZEPIKAILETO ONPENEIICHHYK JIONK0 mpumeced. Pacno3HaBaTh
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ONBITHBIM ITYTEM PAaCTBOPBI KUCJIOT U MOHBI KMCIIOTHOTO OCTATKa.
XapakTepu3oBaTh METAUIbl HAa OCHOBE MX IIOJOXKEHUS B
HNEPUOANYECKON CHCTEME U OCOOCHHOCTEH CTPOEHUs MX aTOMOB.
OOBACHATh 3aKOHOMEPHOCTH WM3MEHEHHsI CBOWCTB METAJLJIOB TI0
nepuony u B A-rpynmnax. MccienoBaTe CBONCTBa M3y4aeMbIX
BemiecTB. OOBSICHATH 3aBUCIMOCTD (PU3MUYECKUX CBOWCTB METAJIJIOB
OT BUJA XUMHYECKON CBSI3U MEXIy uX aromamu. Habmionmate u
OIMCHIBATh XUMUYECKUE PEAKLIUY C TIOMOIIBIO €CTECTBEHHOTO A3bIKa
u s1i3pIKa XxuMuu. HabmonaTh 1eMOHCTpUpPYEMbIE U CAMOCTOSITETTLHO
IIPOBOAMMBIE OMBITHI. ONMCHIBATh CBOMCTBA N3Y4a€MbIX BELLIECTB Ha
OCHOBE HAOJIOACHHWI 3a MX MpPEeBpalleHUSMH. BBUUCIATH MO
XUMHYECKUM YPaBHEHUSM MaccChl, 00BEMBI WIIM KOJMYECTBA BELIECTB
OJIHOTO U3 MPOJYKTOB PEAKIMHU IO MACCE UCXOAHOTO BEILIECTBA,
00BbEMY MIIM KOJIMYECTBY BEILIECTBA, COJAEPIKAIIETO ONPEIEICHHYIO
nomo mnpumeceil. Ilonmp3oBarbess uHOpManmend U3 IPYrux
MCTOYHUKOB JJIsl HOJITOTOBKU KPAaTKUX COOOIICHUH.

Kparkwuii 0630p 9 Hcnionp30BaThBHYTPU-UMEKIPEAMETHBIECBS3H.

BaKHEHIITHX CocTaBnsiTh ~ MOJICKYJSIDHBIE M CTPYKTYpHBIE bopmybt

OpPraHUYECKUX BEIIECTB yri1eBoAopoaoB. OnpenensTs NPUHAIICKHOCTh BEIIECTB K
OIPEICTICHHOMY KJIACCy OpPraHMYECKHX COCAMHEHHH. 3amiChIBaTh
YpaBHCHUA peaKHI/Iﬁ 3aMCHICHUA W NPUCOCAMHCHHUA C YyYaCTHEM
opraHuveckux BeniectB. OnMUChIBaTh CBOWCTBA HM3YyYaeMbIX BEILECTB
Ha OCHOBE HAONIOJCHWU 3a WX TpeBpameHusMd. [IpoBoauTh
Ka4eCTBEHHBIC PEAKIIMM HAa HEKOTOpble OpPraHMYEeCKHe BEIeCTBA.
[Tonb3oBatbes MHpOpMALUEl W3 JAPYrUX HCTOYHHUKOB JUIS
HOJrOTOBKU KpaTKUX COOOIIEeHUH. ['0TOBUTH KOMIIBIOTEpHBIE
MIPE3CHTAIHH.

PesepBHOE Bpemst 2 -

Hroro: 68 7
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KAJIEHJIAPHO - TEMATHUYECKOE IINTAHUPOBAHHUE YPOKOB XUMHUHN
B 9 KIIACCE (2 HACA B HEJIEJIIO)

No Koy XuMHY. IKCTIEPUMEHT [ara ypoka IMpumeyanue
ypoKa €CTBO
1o npea- | 4acos Tema ypoka ITo ITo
IUIAHY
MeTy pakry
Pazgen 1. MHoroo6pasue xumuueckux peakuuii (15 yacos).
Kaaccnpukanusa xumudeckux peakuuii (6 4acon)
1. 1 OKHCIUTENEHO-BOCCTAHOBUTENIbHBIC peakiiuu. Peakiuu
COCJIMHEHHS, PA3JIOKEHUS, 3aMEIIIEHUS U 0OMEHA C TOYKU
3peHUsl OKHCIIEHUSI U BOCCTAHOBIICHUSI.
2. 1 OKHCIUTENEHO-BOCCTAHOBUTENIbHBIC peakiiuu. Peakiuu
COCIMHEHMU S, PA3JIOKEHUs, 3aMEeIlIeHUsI 1 OOMEeHa ¢ TOUKU
3pEHUsI OKUCIICHUSI U BOCCTAHOBJICHUSI.
3. 1 TennoBoi 3 PeKT XMMUIECKUX peakIuil. IK30- U Jlem.: IIpumepsl 5K30- 1
SHIOTEPMUUYECKHUE PEAKIUH. SHJOTEPM. PEAKIIUM.
Pemrenue pacuetHsix 3a1a4: Beriuncnenus no
TEPMOXHUMHUYECKUM YPaBHEHUSIM.
4. 1 CkopocTh XUMHUECKUX peakuuil. [leppoHavanbHble Jdem.:
MIPEACTABJICHUS O KaTallu3e. B3anmopeiicTBre MHKA C
COJIIHOW U YKCYCHOM
KUCIOTOU. B3aumopencreue
rpaHys IMHKA U IIMHKOBOU
IIBUIM C COJISTHOM KUCIIOTOM.
BzanMopeiicTBue okcuaa
menu (I1) cepHoii kucnoToi
pa3HOW KOHIIEHTpALUU ITPH
Pa3IMYHBIX TEMII.
S. 1 [IpakTruyeckas padora Ne 1 Mzyuenue BIUSHUS yCIOBUIA I1/P Nel.
MPOBEJICHUSI XUMHUUYECKON peaklMi Ha €€ CKOPOCTb.
6. 1 OO6patumbie U HeoOpaTuMeble peakiuu. [lonarue o
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XUMHUYCCKOM paBHOBECCHH.

XuMHYeCKHe peaKlMHu B BOJHBIX pacTBopax (9 yacos)

1. Cy1HoCTb npoliecca JIEKTPOJIUTUIECKON JUCCOLUALIH.
8. Juccomualys KUCJIOT, OCHOBAaHUM U COJICH. Jem.:
HcnbiTanue pacTBOpOB
BEIIECTB Ha AJICKTPOJIUTHYEC-
KYIO TTPOBOJAMMOCT.
9. CnaOble 1 cuabHbIE AIEKTPOIUThL. CTENeHb AUCCOLUALUH.
10. Peaknuy noHHOTO OOMEHA M YCIOBUS UX IMPOTEKAHHUS. JI/O Ne 1:
Peakiiuu obmena Mexy
pacTBOpamMu JIEKTPOIUTOB.
11. XHWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCITMHEHUH B CHCTEME TIPEICTaBICHUH 00
aneKTpoiuTrdeckor aucconnanuu (TD/]) 1 OKUCIUTEIBHO-
BOCCTAHOBUTEJIHHBIX PEAKIIUSX.
12. XHWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYCCKUX
COCIMHCHHUI B CUCTEME IIPEICTABICHUIA 00
ANMEKTPOIUTUICCKON TUCCOITUAITUN M OKHACITUTEIHHO-
BOCCTAHOBUTEJIHHBIX PEAKIIUIX.
13. Iunponus coneit. O60061meHue no remam Knaccudukanus
XUMHYCCKHUX PEAKIHI» U « DICKTPOTHTHICCKAS
JTUCCOTTHAITUS.
14. ITpakTryeckas pabora Ne 2 Pernienue skcriepuMeHTaIbHBIX II/P Ne 2.
3aja4 1o TeMe «CBOMCTBA KMCIOT, OCHOBAHMH U COJIEH KaK
AIEKTPOJIUTOBY.
15. Konmponvnaa pavoma Ne 1 no memam: «Knaccugpukayusn
XUMUYECKUX peaKyuil» u «neKkmpoaumuueckasn
ouccouuauusy.
Pazgean 2. Muoroo0pa3ue Bemectn (42 yaca).
I'asorensl (5 yacoB)
16. [TonoxxeHue ranoreHoB B nepuoguyueckoi Tadbmauue u crpoenue | Jdem.:

X aTOMOB. CBOﬁCTBa, MOJIY4YCHHUEC U TPUMCHCHHUC I'aJIOTCHOB.

duznueckue cBoiicTBa
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TaJIOr€HOB.

Xiop. CBOMCTBA U MPUMEHEHHE XJIOPA.

XJI0pOBOAOPO: MOIYICHUE U CBOICTBA. Jem.:
[Tonyuenue xopoBoopoaa
Y PaCTBOPEHHE €TO B BOJIE.

ConsgHas KUCIIOTa ¥ €€ COJIN

[TpakTuueckast paborta Ne 3 [TomydueHue CONTHON KHUCIOTHI U II/P Ne 3.
M3Yy4YeHHE € CBOMCTB.

Kucaopon u cepa (8 yacon)

[TonoxxeHne KUcIOpoAa W cepbl B mepuoanyeckoil cucreme | Jem.:

XMMHYECKHX JJIEMEHTOB, CTPOCHHE HMX aTOMOB. AIIIOTporus | AJUIOTPONHbBIE MOJH(UKAIIH
Cephl. Cephl.

JI/O Ne 2:

O3nakomiieHHE ¢ 00pa3amMu
Cephl U €€ MPUPOIHBIX
COCJIMHEHMIA.

CBoiicTBa U MPUMEHEHHUE CEPBI.

Cepoojopoa. Cynbhubl. JI/O Ne 3:
KauectBennas peakuus Ha
Cynb(HJI- HOHBI B pacTBOPE.

Oxkcup cepsl (IV). Cepaucras kuciiota u €€ Cou. JI/O Ne 3:
KauectBenHnas peakuus
CyIb(UT-UOHBI B paCTBOpE.

Oxkcup cepsl (VI). CepHast kuciaoTa u €€ COJH. eM.

[Ipupoansie 06pa3ibl
Cylb(HIOB U CYIb(ATOB.
JI/O Ne 3:

KauectBenHas peakius Ha
cynb(haT-HOHBI B pacTBOPE.

17




26. 1 OxkwucnuTenpHble CBOWCTBA KOHIICHTPUPOBAHHOW CEpPHOM
KHCIIOTHI.

27. 1 [Ipaktrueckas pabora Ne 4 Pemenue sxcriepumeHTanbHbix | IT/P Ne 4.

3agad no Teme: «Kucaopon u cepay.

28. 1 Pemenne pacueTHbIX 3a1ay «BblUHCICHHUS MO0 XUMHUYECKHUM

ypaBHEHHSM Macchbl, 00beMa U KOJIMYECTBA BEIIECTBA OJJHOTO
U3 MPOJYKTOB PEaKIMH MO MAacce HCXOTHOTO BEIECTBa,
00BEMYHITNKOINYECTBYBELIECTBA,COACPIKALIETO
OTIpEICNICHHYIO JIOJII0 MIPUMECEii».
A3ot u docdop (9 yacos)
29. 1 [Tonoxxenue azora um ¢ocdopa B NEPHOIUUSCKONH CHUCTEME
XUMHUYECKUX 3JIEMEHTOB, CTPOCHHE UX aTOMOB. A30T: CBOMCTBA
Y IPUMCHCHUE.

30. 1 Ammuak. dusndeckne u Xumudeckue cBorctra. [lonyuenne nu | Jlem.:

MIPUMEHEHHUE. [Tonydyenue ammmuaka u ero
pacTBOpeHUE B BOJIC

31. 1 IIpakTuyeckas padora Ne 5 [Tonyyenne ammuaka u usydenue | II/P Ne 5.

€r0 CBOMCTB.

32. 1 Conu aMmMOHUSL. JI/O Ne 4:
BzaunmopeiicTBue colei
aAMMOHHS CO IEIOYAMH.

33. 1 AzotHaskuciora.CtpoeHuemornekybl. CBoicTBa

pa30aBIeHHON a30THON KUCIOTHI.

34, 1 CBolicTBa KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI.

35. 1 Conu a30THOM KHCTOTHI. A30THBIE YI0OpEHUSI.

36. 1 dochop. Ammorporust pochopa. CoiicTBa dochopa.

37. 1 Oxcunsr dochopa (V). Pochopras kuciora n ee conu.| Jem.:

®docdopHbie y1oOpeHus. OO6pa3siibl TPUPOTHBIX
HUTPATOB U GOCHUTOB.
Yraepoa u kpemunii (8 yacon)
38. 1 [Tonosxenue yraepoa u KpEMHHUSI B TIEPUOTUIECKOIN CUCTEME dem.:

XUMHWYCCKUX BJICMCHTOB, CTPOCHUEC X aTOMOB. A.]'I.]'IOTpOHHBIe

Moenu KpuCTaUIMYECKUX
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MoaubUKaIMHU yIIIepoa.

penieToK ajMasa u rpadura.

39. XuMH4eCcKue CBOMCTBA yriepojia. AacopOorusi.
40. VYrapHplii Ta3, CBOMCTBA, (PU3MOIOTHYECKOE JIEHCTBHE Ha
OpraHu3M.
41. Yraekucnslil ra3. YrodibHas kuciorta u e€ conu. Kpyrosopor JI/O Ne 5:
yriepoia B IPUPOJIE. KauectBennas peaxuus Ha
YTJIEKUCIIBIN Ta3.
KauectBennas peakuus Ha
KapOOHAT-HOH.
42. [TpakTuueckas padborta Ne 6 [Tonyuenne oxcuaa yraepoaa (IV) | II/P Ne 6.
1 U3y4eHHue ero cBorcTB. Pacno3HaBaHue kapOOHATOB.
43. Kpewmuuii u ero coequnenus. Crexio. LlemeHr. dem.:
O0pa3ibl NpUPOIHBIX
KapOOHATOB U CHUJIMKATOB.
44, O6o06menue mo Teme «KMHoroodpasue BemectB (Hemeramibn)y.
45. Konumponvnas paboma Ne 2 no meme «Hememannoiy.
MetaJuibl (12 yacoB)
46. [Tonoxenre MeTauIoB B MEPUOINIECKON CHCTEME XUMUUECKHUX eM.
anemenToB J[.MI. Menneneea. Merainudeckas CBA3b. O0pa3ibl BaxXHEUITNX
dusndeckue cBoiicTBa MeTauioB. CIjIaBbl METAILIIOB. coeaqunennii Na,K,Ca,
npupos.coen. Mg,Ca,Alu pyn
Fe.
47. Haxoxaenne MmeTamioB B HpUpOJE W OOIIHE CIOCOOBI MX
TIOJTYYCHUSI.
48. XUMHYECKUECBONCTBaMETAIIIOB. P jakTUBHOCTH JI/O Ne 6:
(2TIEKTPOXUMUYECKUN PsiJl HAMPSHKEHU METAJIJIOB). B3anmon, meTamios ¢
pacTBOpaMH COJICH.
49. [{emounsle meTamibl. Haxoxaenue B npupoae. Gusndeckue u
XMMHYECKHE CBOMCTBA.
50. Okcuabl M TUAPOKCUABI IIENOYHBIX MeTaioB. [Ipumenenue
MIEJIOYHBIX METAJUIOB.
51. [lénouno-3emenbHble MeTaibl. Haxoxkaenwe B mpupoe.
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Kanpunii u ero coenmaenns. JKeCTKOCTb BOIBI U CIIOCOOBI €
YCTpaHEHHSI.

52. 1 Amomunauii. Haxoxaenue B mpuposje. CBOMCTBA aTFOMUHUSA.

53. 1 AMOOTEPHOCTh OKCH/IA U THIPOKCHUIA ATFOMUHUS. JI/O Ne 7:
[Tonyuenue ruapokcuna Al u
B3aMM. €0 C KUCI. U
IeJI09aMu

94, Kenezo. Haxoxnenue B npupope. CBoiicTBa xKeme3a. Hem.
Coxuranue xene3a B KUCIL 1
XJIOpE.

55. 1 CoenquHeHNs JKeles3a. JJ/O Ne 8:
KauecTBeHHbIE peaku Ha

Lt S5t

nonsl Fe uFe

56. 1 [IpakTrueckas padota II/P Ne 7.

Ne 7 Pemenne »sKcrepuMEHTaIbHBIX 3a7ad 10  TeMe
«MeTtauibly.
S7. 1 Konumponvnas paboma Ne 3 no meme «Memannwiy.
Pa3nen 3. KpaTkuii 0630p BaskHelIMX OpraHnyecknx BeniecTs (9 4acoB)

58. 1 Oprannyueckasi XUMUsI. Jem.:
Mopenu Monexy
OpPTaHHYECKUX BEIIECTB.

59. 1 VYrneBonopoasl. [lpenenbubie (HaChILEHHBIE) YIIIEBOAOPOIBI.

60. 1 HenpenenbHble (HEHACHIIIIEHHBIE) YTIEBOOPOIBI.

61. 1 [IpousBonHbIe yriaeBo10poaoB. CIUPTHI.

62. 1 Kap6onossie kucinotsl. CriosxxHbie 2Gupsl, JKUpHI.

63. 1 VrieBoasl.

64. 1 AmuHOKuCIOTHL. benku.

65. 1 [Tonumepsr. Jem.:

OO06pa3siibl U3aeIuil 3
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IOJINOTUIICHA U

MOJIUTTPOTTHJICHA.
66. 1. Koumponvnasn paboma Ne 4 no meme «Badicneituue opzanuueckue
monMHenuﬂ».
PesepBHoe Bpems (2 yaca).
67. O06001eHne, cucTeMaTU3alKs ¥ KOPPEKIIUA 3HaHUH 3a Kypc 9
KJlacca.
68. O06o0011IeHre, CUCTEMATU3AIM M KOPPEKIIUSA 3HaHUH 3a Kypc 9

KJ1acca.
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6. YHEBHO-METOANYECKOE OBECIIEHEHUE KYPCA XUMHNH 9 KJIACCA

1. Pymutuc I'. E. Xumus: 9 xi.: yue6. nns o6meoopasosar. yupexaenunii / I'. E. Pymsutuc, @. I
®enpaman. — M.: [Ipocsemenue,2014
2. Xumus: 9 KIL.: DIIEKTPOHHOE TPUIIOKEHUE K YICOHHKY.
3. I'ap a H. H. Xumus. Pabouune nporpammel. [Ipeamernas muaus yueonukos I'. E. Pyasurtuca, ©. T
®denpamana. 8—9 kmacceel / H. H. IM'apa. — M.: [Ipocserienue.
4. Tab6pycena H. W Xumus: pabouas rerpans: 9 k. / H. U. 'abpyceBa. — M.: IIpocBemienue.
5. TapaH. H. Xumus: 3anaunuk ¢ «nomomuukom»: 8—9 xi1. / H. H. I'apa, H. U. I'abpyceBa. — M..:
IIpocsemienue.
6. Pagenkuit A. M. Xumus: auaaktudeckuii Marepuan: 8—9 k. / A. M. Paaenkuii. — M.:
IIpocsemienue.
. I'apa H. H. Xumus. Ypoku: 9 ki. / H. H. 'apa. — M.: IIpocBerienue.
1.  buGnuoTteka 3MEeKTPOHHBIX HArMSAHBIX ocoOuit. Xumus 8-11 kmaccel. — 'Y PLL OMTO «Kupumn u
Medomuii», 2003
2. OOpa3oBatenpHas Koutekuus. «Xumus 1 Becex-XXI. Pemenune 3agau» - 3A0 «1C», 2004
3. YuebHoe snextpoHHoe u3nanue. Xumus (8-11 knaccer). BuptyansHas nabopatopus. —
Jlaboparopus cucteM myibrumeana, Mapl TV, 2004 http://files.school-collection.edu.ru
http://festival.1september.ru

~
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