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ITosicHuTEeIbHAA 3aICKA

[Tporpamma o XMMUU Ha YPOBHE OCHOBHOT'O 00I1IeT0 00pa30BaHUs COCTAaBICHA HA OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTEeNbHOW MPOTrPaMMbl OCHOBHOTO
obmero obpaszoBanus, npeactaBieHHbIx B ®I'OC OO0, a takxke Ha OCHOBE (enepanbHOU
paboueii mporpaMMbl BOCOUTAHUS U C YUETOM KOHLEMIUU MPEnoJaBaHus y4eOHOro mpeameTa
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit enepannu.

[IporpaMmma mo xuMmHuHM Ja€T MPEACTABICHUE O IIENAX, OOImIed cTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
o0s3aTenpHOE MPEIMETHOE COJEep)KaHUE, MPEelyCMaTPUBAET paclpeiesieHue ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCJIEI0BAaTEIbHOCTh
U3YYEHUS XUMUU C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JIOTMKU y4eOHOTO
mpolecca, BO3PaCTHBIX 0COOCHHOCTEH 00ydaroluxcs, onpeAensieT BO3MOXKHOCTH MpeAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30BaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIETr0 00pa30BaHus, a Takke TpeOOBaHUM K pe3yabTaTaM 00ydeHHs] XUMUU
HA YypOBHE ILeleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JESTENIbHOCTH 00YYaroIIerocs Mo OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
NPECTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOIIOLKHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss I00aIbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS UYEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUYECKOH, MUILEBOM U AKOJIOTMYECKOM 0e301acHOCTH, MPoOJIeM 3ApaBOOXPAHEHNUS.

N3ydenune xumun:

CHOCOOCTBYET peaju3alliM BO3MOXHOCTEH M camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHATBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHUS U TBOPUECKUX CIIOCOOHOCTEN oOydaromuxcs,
HaBBIKOB ~HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBAa€T OCHOBBI II€JIOCTHOTO
B3IJI511a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArloM B (POPMHUPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroInXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSAM, K TMpPHUPOJAE, K YEIOBEKY, BHOCHT CBOM BKJaJ B JKOJIOTMYECKOE 0Opa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUUu(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBJISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOTO O0IEro 0Opa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aroIKUMHUCS CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIraHWYECKON XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHATUH OPraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XUMHH c(HOpMHpOBaHA Ha OCHOBE CHCTEMHOIO
noaxoaa K e€ uzydyeHuro. ConaepiaHue CKIaAbIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHILUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETHUYECKUX MPEACTABICHUN PA3HOTO YPOBHSI:



— aTOMHO--MOJIEKYJIIPHOTO YYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHsI O CTPOCHHUH aTOMa U XMMHUYECKOM CBS3H;

— IpEeJCTaBICHUN 00 AIEKTPOIUTUUECKON AUCCOIMAIINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHAS (DYHKIHUU OOBSACHEHHS W MPOTHO3MPOBAHUS CBOWCTB, CTPOSHHUS U BO3MOXKHOCTEH
MIPAKTUYECKOr0 PUMEHEHHUS U MTOJTYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl IO XHUMHUHU CIIOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HAaHUIO U METOJlaM I03HaHusA B Hayke. M3ydenue xumun
OPOUCXOAUT C TPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» u «Pu3uKa. 7 Ki1ace.

[Tpy n3ydeHNn XUMUN TPOUCXOIUT (POPMUPOBAHKE 3HAHUIH OCHOB XUMHUYECKOW HAYKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (pOpMHpPOBAHUHU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
IPUOOILEHNH K HAyYHbIM METO/IaM MTO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX peaKkluil, B
dbopMUPOBAaHUM ¥ PA3BUTHH T[O3HABATEIbHBIX YMEHUH M HMX TMPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHOM U yuyeOHO-MCCIIEI0BATENIBCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIeCTBaMU B TOBCEITHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMHUU Ha YpOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMsI Ba)XKHOE 3HAUYEHHE
npuoOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEIJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K caM000Opa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATHIO PEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYEHHUs Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIBHOM ~ IMO3HABaTEJIbHOM  NIEATENBHOCTH,  HAy4yHbIM  METOJAM  IIO3HAHUf,
(bOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOYYaIOIIUMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEpCAbHOE 3HAaYCHUE /ISl pa3IMYHBIX BUJOB JAEATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh M OLICHUBATh SIBICHUS OKPYXKAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XHUMHH, TPUMEHATh MX TMpPH pelIleHuH MpodieM B
NIOBCEAHEBHOM KU3HU U TPYI0BOM JIEATEILHOCTH,

— (opmMupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOIIEHWH, TOHUMAaHUS [IEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYIOBOM IEATEIBHOCTH B LIENIAX COXPAHEHHUS CBOErO 30POBbS U OKPYKAIOLICH IPUPOLHOU
Cpensbl;

— pa3BUTHE MOTUBALMU K O0YUEHHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduis 1 HaIIPaBJICHHOCTU AaJbHEUIIero 00yueHHs.



OO1ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanmus, coctaisieT 136 gacoB: B 8 kinacce — 68 vacos (2 gaca B Hefieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

9 KVIACC

BemecTtBo 1 XUMHYeCKas peaKuust

Ilepnonnueckuii 3akoH. Ilepmommueckas cucremMa XuMUYeCcKHX diemeHToB J[. .
MengeneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHMHM CBOMCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOAOB, Kallus, KaIbLUUs U UX COCOUHEHUM B COOTBETCTBUU C
II0JIO’KEHUEM 3JIEMEHTOB B [lepruoandeckoi CucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIIA KPUCTAUIMYECKOM PEIIETKM M BHUJA XUMHUYECKOU
CBSI3H.

Knaccugukanus ¥ HOMEHKIaTypa HEOpPraHMYECKUX BEIIEeCTB. XHMHUYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, IeHeThdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XUMHYECKUX peaklUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYacTBYIOUIMX B PpEakUUH BELIECTB, MO TemIoBoMY 3(dexTy, Mo H3MEHEHHIO CTeHneHen
OKHCJICHUSI XMMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, IO Y4YacTHIO KaTaau3aTopa). JK30- U
HAOTEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHHUSI.

[Tonsitue o ckopoctu xumudecko peakuuu. llonarne o0 oOpaTUMBIX U HEOOpPaTUMBIX
XUMHUYECKUX peakuusax. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. Ilonsatue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. DakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON pEeaKIMU U MOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, D3JEKTPOHHBIM OalaHC OKHUCIUTEIbHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBIEHHE YPABHEHMM OKHCIUTENIBHO--BOCCTAaHOBUTEIBHBIX
peakImii ¢ UCMOIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHsl,
AQHUOHBI. MexaHu3M JAMCCOIMAllMM BELIECTB C pa3IMYHbIMU BHJAAMHU XHUMHUYECKOH CBS3U.
Crenenp qucconnauy. CuiabHbIE U cllaOble SIEKTPOIHUTHI.

Peakiun moHHOro o6MeHa. YClIOBHs HMPOTEKAHUS peakiMii HOHHOTO OOMeHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoilcTBa KUCJIOT, OCHOBAaHUN U COJiell B CBETe
MpEeJICTaBICHUH 00 3IEeKTPOIUTUYECKON aucconumanuu. KadecTBeHHblE peakIMu Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMHU KPUCTAJUIMUECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJJIOB M HeMeTalyioB (rpadura M anMmaza), CIOXKHBIX BELIECTB (XJIOpUAA HaTpHs),
WCCIIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUU OT BO3ACUCTBHS PA3IUYHBIX
(akTOpOB, MCCIEI0BAaHUE IJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOIECcca IUCCOLMALUU
KHCJIOT, IIeno4ed M coned (BO3MOYKHO MCIIOJIb30BaHUE BUAEO MAaTEpUANIOB), IMPOBEICHHE
OTBITOB, WITIOCTPUPYIOIIMX MPHU3HAKU MPOTEKaHMs peakiii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajZika, BBIACNICHHE Tra3a, OOpa3oBaHME BOJbI), OIBITOB, HWUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLINN (FOPEHHME, pEaKLUU pa3iokKEeHUs, COECAUHEHUS),
pacrno3HaBaHWE HEOPTraHMYECKHX BEUIECTB C IOMOIIBIO KAavye€CTBEHHBIX DPEAKLUM Ha HOHBL,
pEIIeHNE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OOmast xapaktepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
crenieHu okucieHuss. CrtpoeHue M (PU3MYECKHE CBOMCTBAa MPOCTHIX BEIECTB — TaJOIE€HOB.



XWMHYECKHE CBOMCTBA Ha MpHUMeEpe XJopa (B3auMOACHCTBHE C MeETalJlaMH, HEMETaJUIaMH,
miesoyamu).  XusopoBopopod. ConsiHas KWCIOTa, XMMHMUYECKHE CBOMCTBA, IIOJIyYEHHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPO/ia Ha OPraHU3M 4esloBeKa. BakHele Xaopuabl
U X HaXO0XJCHUE B IPUPO/IE.

OO6mas xapakrtepucThka 3jeMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (hU3NYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOJU(HUKAIMK KUCIOpPOJa U cepbl. XUMHUYECKHUE CBOICTBA
ceppl. CepoBonopoa, cTpoeHue, (U3MYECKHe M XUMHYecKHe cBoiicTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeACTaBUTENS Kiacca KHUCIOT M ClHeHu(HUUecKue). XUMHUYECKHUE pPEaKLuH,
JeKallue B OCHOBE MNPOMBIIIICHHOTO croco0a IMoiydeHHUs CepHOi KucioTel. IIpumenenue
cepHoit kucinoTel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peaklus Ha cyibdaTr-uoH. Haxoxaenue
ceppl U €€ coelMHEHUH B TMpupoae. XHUMHUECKOE 3arps3HEeHHE OKpYKalolel cpenbl
COCIMHEHUSIMU Cepbl (KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
[PEIOTBPALLCHUS.

OO6miass xapakTepucTuka 31eMEeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEeHUS. A30T, paclpocTpaHeHHEe B Tpupone, Qusmveckue u
XuMHueckue cBoiictBa. Kpyrosopot azora B npuposie. AMMUAK, €ro GU3NYeCKUe U XMMUUECKUE
CBOWCTBA, MoJlydeHue u npuMenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMmeHeHue. KadecTBeHHas peakids Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJIyuyeHue,
du3nueckne M XUMHUYECKHME CBoOicTBa (0OlIMe Kak TNpeACTaBUTENs Kjacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSTUHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBbl U BOAOEMOB). docdop, amoTponHbie MoAU(DUKALUH
docopa, pusznyeckue u xumuueckue cpoiictBa. Oxcun docdopa (V) u dpocdopnas kucnora,
¢usznueckue M XHMMHUYECKHE CBOWCTBA, moiyuyeHue. lcmonb3zoBanue @ochaToB B KadecTBe
MUHEPATBHBIX YIOOpPEHUH.

OOmas xapakrepuctuka 31aeMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENEHH OKHCICHMS. YTIIEpO, alUIOTPONHbIE MOIU(HUKAIIMH, pACTIPOCTPaHEHHE B
npupoje, Gu3ndecKkue U XuMUIecKrue cBoiicTBa. AncopOiusa. KpyroBopot yrieposa B mpupo/ie.
Oxkcupapl yriaeposaa, ux pU3NYecKue U XMMUYECKHE CBOMCTBA, IEWCTBUE HA JKUBBIE OpPraHU3MBI,
NOJy4eHHEe U MpPUMEHEHHEe. DKOJIOTHYeCKHUe MpoOeMbl, CBsI3aHHbIe ¢ oKkcuaoM yriepoaa (IV),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIN 3¢ dekt. YrompHas kuciora u eé
coiu, UX (U3MYECKHMe M XHMMHUYECKHE CBOMCTBA, MOJIyueHHWE W MpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHUSAX YIiiepoja
(MeTaH, »TaH, OSTWIEH, alETWIEeH, JTaHOJ, TJHUIEpUH, YyKCycHas kucnota). IlpupoaHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOJIHBIA Ta3, HEPThb), MPOAYKTHl HX IMepepadoTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OMOJIIOTHYECKH BaXKHBIX BEIIECTBAX:
XKHUpax, OelKax, yrieBoJaXx — M HMX pOJM B KU3HM YelOBeKa. MarepuaabHOe €IMHCTBO
OpPraHMYECKUX M HEOPTaHMYECKUX COETUHEHHM.

Kpemunii, ero ¢usnveckue M XUMHUYECKHE CBOWCTBA, TIOJYYCHHE W TIPUMCHEHHE.
Coenunenuss kpemuusi B mpupoge. OOmme mpencraBieHus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. BaxxHeinme



CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. [IpoGiemsl
0€30MacHOTO UCIOJIb30BAHUSI CTPOUTEIBHBIX MATEPUAJIOB B TIOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumMenm:

u3ydeHrue oOpaslloB HEOPraHUYECKUX BEIECTB, CBOMCTB COJISTHOM KHCJIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxkaromue (GU3MUECKUE M XUMHUYECKHE CBOMCTBA TAJIOTCHOB M UX COSAMHCHHN (BO3MOXKHO
UCIIOJIb30BAaHUE BUACOMATEPUAIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAKOMJICHHE C oOpa3llaMu cepbl U €€ COeIMHEHUAMU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATepHanoB), HaOmoJeHHe Tmpolecca OOyrauBaHUS — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peakIny Ha CyIb(paT-HOH W HaAONOJIEHUE NpH3HaKa e€
MPOTEKaHus, O3HAKOMIICHHE ¢ (PU3MYeCKMMH CBOWCTBaMHU a30Ta, docdopa M HX COeIUHEHUN
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POChHOPHBIX ynoOpeHui,
MoJIydeHHe, coOupaHue, pacrlo3HaBaHWE W HW3Yy4YEHHWE CBOWCTB aMMHUaka, IPOBEICHUE
KAUeCTBCHHBIX peaKknuid Ha HOH aMMOHUsS U Qocdar-noH W U3YYCHHE NPH3HAKOB WX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPHUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KPUCTAIMYECKUX PEHIETOK aliMasa,
rpadura, ¢ymwiepeHa, O3HAKOMIICGHHE C TIPOIECCOM aICOpPOIMM PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM NMPOTUBOTA3a, MOJyYeHHUE, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHBl M W3Y4YEHUE TMPU3HAKOB HMX TMPOTEKAHUs, O3HAKOMJIIEHHUE C MPOAYKIUEH
CHUJIMKATHOW TPOMBINIJICHHOCTH, PEIIEHNEe SKCIEPUMEHTAIBHBIX 3a/a4d 1o Teme «Baxuenmme
HEMETaJUIbl U UX COCTUHEHUS.

MeTta/ibl M UX COCAUHEHUS

OO0mass xapakTepUCTHKA XHUMHUYECKUX DJIIEMEHTOB — METallIOB HAa OCHOBAaHUU WX
nonoxkenus B [lepuonnueckoit cucreme xumudyeckux 3mnemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Meramuueckas CBs3b M METAUIMYECKas KpPUCTAJUTMYECKas
pemeéTka. DIEeKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTaioB. PU3MUecKHe U XUMUYECKHE
cBoiicTBa MeTaiioB. OOmme crnocoObl MoxydeHusi MeTaioB. [IoHATHE O KOPPO3UU METANIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CriaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH32a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[[{enounble MeTalIbL: TIOJIOKEHUE B [lepronueckoi cucteMe XMMUUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. Puznueckre U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaynsi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
MIEJIOYHBIX METAIOB U UX COCTMHECHUMN.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KajlblUd: nosokeHue B Ilepuoamueckoit
cucreMe xumudeckux sneMeHtoB JI. M. MeHaeneeBa, CTpoe€HHE HX aTOMOB, HaXOXKJIEHUE B
npupozae. OU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BakHeimme coennHeHus
KaJbpus (OKCUM, TUAPOKCU, cosin). JKECTKOCTH BOJIbI U CITOCOOBI €€ yCTPaHEHHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHtoB J. WM.
MenzeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B mpupojac. OPU3NuecKue 1 XMMUUYECKUE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AIFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckoid cucteMe Xumuuyeckux osinementoB /[l .
MenzeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B mpupojac. OPU3NuecKue U XMMUYECKUE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl u conu xene3a (II) u xenesza (IIl), ux cocras, cBoiicTBa U
MOJIyYEeHHE.



Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0pa3l[aMi METalIOB M CIUIaBOB, MX (U3MYECKUMHU CBOWCTBAMH,
M3y4YEHUE PE3YJIbTaTOB KOPPO3UH METAIOB (BO3MOXXHO HMCIOJB30BaHUE BUIEOMATEPHUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUIA KaJbIMs U HATPHUS C BOJIOM (BO3MOYXKHO UCHOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBAHUE CBOWMCTB JKECTKOW BOJIBI, MpOIlecca TOPEHUS Kele3a B
KHCIIOpOoJie  (BO3MOXXHO  HUCIIOJIb30BAaHWE  BUIEOMATEPUANIOB), MPU3HAKOB  MPOTEKaAHUS
KAueCTBEHHBIX PEaKlMii Ha MOHBI: MarHusl, Kajablus, aJlOMUHUS, ITUHKA, kene3a (II) u xenesza
(III), menu (I1), HaOmrOIEHWE W OMKMCAHHWE MPOLIECCOB OKPAIIMBAHMS TIJIaMEHW MOHAMHU HATPHA,
KaJusl U KaJbliig (BO3MOXKHO MCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/Ia aIFOMUHUS M TUIPOKCH/IA [MHKA, PEIICHUE SKCIIEPUMEHTAILHBIX 3a/1a4 110
TeMme «BakHeWIe METallyIbl U UX COCIUHEHUS.

XuMHA M OKpYsKaloLas cpeaa

BemiectBa 1 MaTepuansl B MOBCEJHEBHOM JKU3HH 4YeloBeKa. be3omacHoe MCIoNib30BaHKe
BCIICCTB M XUMHUYECKHX peaknuii B ObITy. llepBas momoms TpH XUMHUYECKHX OXKOTax |
OTPABJICHUSIX.

XUMUYECKOe 3arps3HEHHE OKpYyKarolen cpepl (MpeaenbHas JOMmycTUMasi KOHIEHTpalus
Beniects, gainee — [1/IK). Pons XxuMuu B perieHuu 3KOJIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasloB MaTeprasoB (CTEKIIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIC MATEPUATIBI).

Mesxicnpeomemmuunle céa3u

Peanuzarus MeXNpeAMETHBIX CBA3€H MPU M3y4YEeHUU XUMHUHU B 9 Kilacce OCyIIeCTBIISETCS
yepe3 UCIOJb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHM,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ICTBHBIX MPEAMETOB €CTCCTBCHHO--HAYIHOTO ITUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHalM3,  CHUHTE3,  KiIacCH(HUKalus,  MEePUOJUYHOCTh,  HAOMIOJEHUE,  DKCIEPHUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE, TAPHUKOBBIN A((DEKT, TEXHOIOTHSI, MAaTEPHAIIHI.

Oduznka: Marepusi, aToM, OJJIGKTPOH, NPOTOH, HEHUTPOH, WOH, HYKJIHJ, W30TOIBI,
pPaZlOaKTUBHOCTh, MOJIEKYNa, DIEKTPUYECKH 3apsl, MPOBOJHUKH, TOIYIPOBOJAHUKH,
TUDIIEKTPUKH, (POTOITIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPHUCTAIMYECKAs PEMIETKA, CIUIaBbl, (U3UYECKUE BEIUYUHBI,
€IMHUIIBI I3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COTHILE.

buonorus: ¢orocunres, neixanue, Omochepa, d3KocHcTeMa, MUHEpAIbHBIE YIOOpEHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENLHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJBI, IOJE3HBIE
HCKOITaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



IlnanupyemMblie pe3yabTaThl Y4eOHOIr0 npeaMera « XuMus», 9 kiacc

JIM4HOCTHBIE pe3yJIbTaThl

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO O0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0/1e 00Y4YeHHs] XUMUU B €IMHCTBE Y4eOHOUM M BOCIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYJIBTYPHBIMH M  JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMH B OOIIECTBE MpPaBUIAMHU M HOPMamH MOBEICHHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMANIU3ALUN 00yYaOLIUXCS.

JIndHOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM YHCJI€ B YaCTH!

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJI/INI0, TIOHMMAHMA 3HAYCHUS XMUMHYECKOW HAyKH B JKM3HH COBPEMEHHOTO OOIECTBa,
CIOCOOHOCTH BIIAJIETh OCTOBEPHOW HH(OpMAIUei 0 MEepeaOBBIX TOCTHIKECHUSX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOHCTBE
Mupa 1 oOIIecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NPEICTAaBICHUA O CONMHUAIBHBIX HOpPMax M IMpaBWJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUJICKTHBE, KOMMYHUKATHBHOU KOMIIETEHTHOCTH B 00IIECTBEHHO MIOJIC3HOH,
yueOHO-UCCIIeIOBATeNIbCKOM, TBOPUECKONM W JAPYrUX BUIAX AEATEIbHOCTH, TOTOBHOCTU K
pa3Ho00pa3HONW COBMECTHOW JEATEIIbHOCTH MPYU BHIIIOJHEHUH Y4eOHBIX, IO3HABATEIbHbIX 3a/1a4,
BBIITOJIHEHNH XHMHUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpOILECCe 3TOM y4eOHOIl NeATenbHOCTH, TOTOBHOCTH
OIICHMBATh CBOE IOBEJEHHWE M TOCTYNKH CBOUX TOBAapHUINEW C MO3UIMU HPABCTBEHHBIX U
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABISIOLIME OCHOBY JJIs
NOHMMaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJIOBEKa C MPUPOJHON Cpeloi, 0 posn
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIpPaBICHHbIE Ha TMOJIyYeHHWE HOBBIX 3HAHUN MO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HAOIIOJAaeMbIX IPOIECCOB W SIBJICHWH, IO3HABATEILHOM,
UH(POPMALMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIBHOW paboThI
C y4eOHBIMHU TEKCTaMH, CIIPAaBOYHOH JHUTEpaTypoi, AOCTYHMHBIMH TEXHUYECKUMH CpPEACTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW M HCCIIEIOBATEIBCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 370POBBIA 00pa3 JKW3HU, OCO3HAHWE IIOCIEACTBUH W HEMPUSTHE BpPEIHBIX
OpUBbIUEK (YMOTpeOJeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOJIOACHUS
npaBui 0€30MacHOCTH MpU OOpalleHMH C XUMHYECKUMH BELIECTBAMU B OBITY M peabHOU
JKU3HU;

5) TPy10BOT0 BOCIIMTAHMS:



MHTEpPEC K MPAKTHYCCKOMY H3YyUEHUIO MPOPECCHI M TPYyIa Pa3IuIHOTO POJIa, YBAXKCHUE K
TPyAy H pe3yibTaTaM TPYIOBOW MAEATEIHHOCTH, B TOM 4YHCIE Ha OCHOBE IPUMEHEHUS
NPEIMETHBIX 3HAHMW 10 XWUMHUHU, OCO3HAHHBIM BBIOOP WHIWUBUIYaTbHOW TPACKTOPUHU
MPOJO/DKCHHUST 00pa30BaHUs C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIICCTBCHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIIHON NMPOo(heCCHOHATBLHOU JIEATEIBHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHCS B TPO(HECCHOHATILHOM Cpelie;

6) 3K0JI0rM4ecKOro0 BOCIIHTAHHUS:

9KOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPHUPOJIC KaK MCTOYHUKY JKU3HH Ha 3emiie,
OCHOBE € CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3J0POBOr0 M 0Oe30macHOro odpasa »KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U IICHXHYECKOMY 370POBBIO,
OCO3HAHUE IIEHHOCTH COOJIFOICHUS TPaBUI OE30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIEeCTBAMH,
a TaKKE B CUTYALHSX, YIPOXKAIOIINX 370POBBIO M KU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUsA, IMOJIydaeMble NPH HM3yYCHUH XUMHH, JUIS PEIICHUs
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH PUPOJHON CPENOH, U1 TIOBBILIECHHS YPOBHS 3KOJIOTHYECKON
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa SKOJIOTHYCCKUX MPOOJIeM U MyTeld WX PelIcHUs
MIOCPEJICTBOM METOJ/IOB XMMHUH, SKOJIOTUYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBAThCS UM B
M03HABATEIBHOM, KOMMYHHKATHBHOM U COIMAILHOW TIPAKTHKE.

MeTtanpeaMeTHbie pe3yJibTAThI

B cocraBe MerampeIMeTHBIX pPE3ylIbTaTOB BBIICISIOT 3HAYMMBIC I (OPMUPOBAHUS
MHUPOBO33PCHUS OOIICHAYUHBIC TIOHATHS (3aKOH, TCOPHs, MPUHIIMII, TUIOTE3a, (HaKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTroe.), KOTOPhIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
peaIMeTax | IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEIICTABICHHUE O
[EJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHUBEPCAIbHBIE Y4eOHBbIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKATHBHBIC, PETYJISATHBHBIE), KOTOpPbIE O0ECICUMBAIOT (POPMHPOBAHHWE TOTOBHOCTH K
CaMOCTOSITEILHOMY IIJIAHUPOBAHUIO M OCYIIIECTBICHUIO YYEOHOM JIeATEIIbHOCTH.

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIE AelicTBUS

ba3oBble JloruyecKue aeiicTBHs:

YMEHHsI HCHOIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUIEHUS TPH OCBOCHUU 3HAHUI:
pacKpblBaTh CMBICH XHUMHUYECKHUX TOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMU TOHATHUSMH), UCIIOIH30BATh TOHATHUS T O0BSICHEHUS
OTJICNbHBIX (DAKTOB W SIBJICHWM, BBIOMPATh OCHOBAHUS WM KPUTEPHH I KJIACCH(PUKAITUN
XUMHUYECKHX BEIIECTB U XMMHUECKUX PEaKlUi, YyCTaHABIUBATh MPUIMHHO-CIICICTBEHHBIC CBSI3U
MEXy 00BEKTaMH U3YyU€HHUsI, CTPOUTH JIOTUYECKUE PACCYXIeHUs (MHAYKTUBHEIE, IEAYKTUBHBIE,
10 aHAJIOTHH ), JEJIaTh BBIBOJBI U 3aKITIOUCHHUS;

YMEHHE MPUMCHSITH B MPOIecCe TO3HAHMS MOHATHS (IIPEJAMETHBIC W MeTanpeaMEeTHBIC),
CUMBOJINYECKUE (3HAKOBBIE) MOJEH, HCIONb3yeMble B XHMHH, NPEOOPa30BBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHUYeckas (GopMylia W ypaBHEHHUE XHUMHYCCKOH pEakIMu — TMPU pPEIIeHUH Yy4eOHO-
MO3HABATEIBHBIX  3a/Ja4, C Y4ETOM OTHX MOJEIBHBIX IMPEJCTABICHUA BBIABIAT U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3y4aeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MIPOTHUBOPEYHS B M3y4aeMBIX TPOIECCAX U SIBICHUSX.

Ba3oBble ucciieoBaTeIbLCKHE AeHCTBYUS

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHl B KaueCTBE MHCTPYMEHTA IO3HAHUS, a
Takke B KayecTBe OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXKICHHIA,

MPHOOpPETEHUE OIBITa TO IIAHUPOBAHUIO, OPTaHHW3AIlMH M TPOBEJACHHUIO yUCHUYECKHX
SKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3a XOJ0M IPOIlecca, CaMOCTOSTEIIEHO TPOTHO3UPOBATH €TI0



pe3yibTar, (opMyIHpOBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM IPOBEIEHHOIO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOCIaHHOM padoTe.

Pabora ¢ unopmanmeii:

yMeHUe BbIOUpaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh HH(OOPMALIMIO PA3IMUHBIX BUI0B
1 GOpM IIPEICTABICHHUS], TOJYYAEMYIO U3 pa3HbIX MCTOUHUKOB (HayYHO-TIONYJIsIpHAs IMTepaTypa
XMMHYECKOTO COAEp)KaHWs, CIpPaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMYHble METObl U 3alIPOCHl IPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLMX JAHHBIX, HEOOXOAUMBIX JJISl BBIIOJHEHHS y4EOHBIX U IT03HABATEIbHbIX 3a7a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HUCMOIb30BaHUS HH(POPMALUOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOIHH, OBJIaJJ€HUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSTENIbHO BBIOMpPATh ONTUMANbHYI (HOpPMY IpeiCTaBICHUS
MHGOPMALMU U WUIIOCTPUPOBATH pEIAaeMble 3aJlaud HECIOXKHBIMM CXEMaMM, JuarpaMMami,
npyrumu popmamu rpaduku U ©X KOMOMHALIUSAMU;

YMEHHME MCHOJIb30BaTh M AHAIM3UPOBATh B Ipoliecce YYEOHOH U HCCIEeI0BaTENIbCKON
NEeSITeIbHOCTH HH(POPMALIMIO O BIUSAHUY IPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLIe MPUPOJHOM Cpeibl.

KoMMmyHuKkaTHBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juajora M (Wiu) JUCKYCCHH) IO CYLIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTEIBHO BBIIOJIHEHUS
IPEeUI0KEHHOH 3a/1a4H;

YMEHMSI IPEACTABIIATh MOJy4YEHHBIE PE3YJIbTaThl 103HABATEIBHON JESTEILHOCTU B YCTHBIX
U THUCbMEHHBIX TEKCTaxX; JejaThb IPE3CHTALUIO0 PE3YJIbTAaTOB BBIIOJHEHUS XUMHUYECKOTO
JKCHEpUMeHTa (J1abOpaTOPHOIrO OmbITa, Ja0OpaTOpHOM pabOThl MO HUCCIEIOBAaHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHMsI yueOHOTO COTPYIHHUYECTBA CO CBEPCTHMKAMH B COBMECTHOI I03HABaTEIbHOU U
HCCJIEIOBATENIbCKON N1€ATEIbHOCTH MPU PEUICHUM BO3HUKAIOMIMX MpoOJieM Ha OCHOBE yuyéTa
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMBI», KOOPAUHALIAS COBMECTHBIX JAEUCTBHM, ONPENEICHUE KPUTEPHUEB 10 OLICHKE KauyecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUA:

YMEHHE CaMOCTOATEIBHO ONPEIENATh LIEIU ACITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATS,
KOHTPOJMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JEATENBHOCTh, BbIOMpPATh
HaubOonee HS(PQeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKECHHBIA AJITOPUTM JIEWCTBUM INpU
BBINMOJIHEHUH 33JaHUN ¢ y4€TOM IMOJyYyeHHMs] HOBBIX 3HAHHUH 00 M3y4aeMbIX OOBEKTax —
BELIECTBAX M PEAKIMAX, OLICHUBATh COOTBETCTBHUE MOJIyYEHHOTO pE3yibTaTa 3asBICHHOMN 1IN,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJJaHUI.

IIpenmeTHble pe3yJibTaThl

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 00S3aTENILHOTO COJEpKaHMA,
YCTQHOBJICHHOTO JaHHOM (exepanbHON pabodell mporpamMMoi, BBIIEISIOT: OCBOCHHBIE
0o0ydJaronMucs Hay4YHble 3HAHUS, YMEHHsS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
npeaMeTHOW o0nacTu «XUMHS», BUIBl JEATEIbHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalnu, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYalLlUsX.

K koniy o6yuenus B 9 kjacce peGEHOK HAyUUThHCS:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKMX IOHATHUN: XUMUYECKUH DJIEMEHT, aToM,

MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0XKHOE BELIECTBO, BAJIEHTHOCTb,
3EKTPOOTPULIATENILHOCTh, CTENEHb OKUCIEHHS, XUMUYECKas peakius, XUMHYecKas



CBSI3b, TEIUIOBON A(PPEeKT peakiuu, MOJIb, MOJSPHBIA 00BEM, PACTBOP, AJIEKTPOJIHUTHI,
HEDJICKTPOIIUTHI, JJIEKTPOTUTHYECKAsT TUCCOLMAIUS, pEeaKlIUd HMOHHOTO OOMEHa,
KaTaJIn3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMblE W HEOOpaTUMbIE pPEaKIuH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUH,  OKHUCIUTEIb,  BOCCTAHOBHUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aMpOTEepHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, METAJIMYECKas), KPUCTAJUIMUECKas pEIIETKA, KOPPO3Us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHUYECKOM peaKUuu, MpPeAeabHO JI0IyCcTUMAas
koHneHTpauus [1JIK BemecTna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATUW U MPUMEHSTH 3TU
MOHSTHS IIPU OMUCAHUH BEILIECTB U UX MPEBPAIICHU;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyYNn BelIecTB U
ypaBHEHUN XMMHUUYECKUX PEaKIUii;

ONpEeNATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3TUYHOIO COCTaBa, MPUHAAJIEKHOCTh BEIIECTB K ONpeAeNEHHOMY
KJIacCy COoeluMHEeHHH 1Mo (opmynam, BHI XMUMHUYECKOH CBSI3M (KOBaJCHTHAas, MOHHA,
METaJIJIMYECKasl) B HEOPraHMYECKUX COCJAMHEHHMSX, 3apsii MOHA IO XUMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCTUHEHUH, TUI
KPUCTAIIIMYECKON PEeMIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro TIOHUMAaHME: ONHCHIBATh U XapaKTepu3oBaTh TabimuHyio ¢opmy [leproamueckoit
CHUCTEMbl XMMHUYECKHX OHJIEMEHTOB: pa3jinyaTh MOHATHS «TJlaBHas moxarpymnmna (A-
rpynna)» u «mnobounas noarpynmna (b-rpynma)», manele u GoJbLIME MEPUOJIBI,
COOTHOCUTh O0O3HAUEHUS, KOTOpPhIE MMEIOTCI B MEPHUOAUYECKON Tabmuuie, ¢
YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YMCio AMEKTPOHOB U PACIPEeNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0OIIKME 3aKOHOMEPHOCTM B HW3MEHEHHWU CBOWCTB DJJEMEHTOB U HX
COEIMHEHUH B Mpeesiax MajblX MEPUOJO0B M TJIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UITUPOBATh XUMUYECKUE DIIEMEHTHI, HEOPTaHNUECKHUE BEIIECTBA, XUMUYECKUE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHENH OKUCIIEHNS XUMUUECKUX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATh) 0OIIMEe M CHeU(pUUECKHEe XHUMHYECKHE CBOMCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN;

COCTaBJIAITh YPABHEHHUS JICKTPOJIUTHYECKON JUCCOLUUALIMU KHUCIIOT, IMIEJIOYEH U COJIEH,
MOJIHBIE U COKpAILIEHHBIC YPAaBHEHUS peaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIHid,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBSI3M MEXJy BelleCTBaMU
pa3IMYHbIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI MOCPEACTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKuii;

IIPOrHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUNA B PA3IMYHBIX YCIOBUSIX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOTO AJIEMEHTA M0 (hOpMyIie COeMHEHHS, MaCCOBYIO JIOJIIO BELIECTBa B
pacTBOpe, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOMN peaKIuu;

coOnrofarh TMpaBuia MOJb30BAHUS XHMMHUYECKOM TMOCyqol M JabopaTopHBIM
0o0OpyJIOBaHUEM, a TaK)Ke IpaBHUa OOpaIleHUs C BELIECTBAMH B COOTBETCTBUHU C



WHCTPYKITUSMHU TI0 BBITIOJIHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
¥ COOMpPAHUIO Ta3000pa3HBIX BEIIECTB (aAMMHAaKa M YTIEKUCIIOTO ra3a);

MPOBOJUTH PEAKIMH, MOJITBEPKIAIOIIME KAUeCTBEHHBIM COCTAB PA3JIMYHBIX BEIIECTB:
pacrio3HaBaTh OINBITHBIM TYTEM XJIOpUA-, OpoMuia-, wmoaun-, kapOonar-, ¢ocdar-,
CUJIMKAT-, CyJibdaT-, THAPOKCHUI-UOHBI, KATHOHBl aMMOHHS W HOHBI H3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIE OINEPAllUM MBICIUTEILHON JEATCIIbHOCTH — aHAJIU3 M CHUHTE3,
cpaBHEHHE, O000OIIEHHEe, CHUCTEMATHU3aIlUI0, BBISBICHUE MPUYUHHO-CIICCTBEHHBIX
CBSI3€M — JUIsl M3YYEHHUS CBOMCTB BEUIECTB M XHMHYECKHX PEAKLHI, €CTECTBEHHO-
HAayYyHbIC METOJbI T[O3HAHUS — HaONIOJCHWE, W3MEPEHUEe, MOJCIMPOBAHUE,
AKCTIEPUMEHT (PEaIbHBIA U MBICIICHHBIN ).



TemaTnueckoe mianuposanue, 9 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne ' HaummeHoBaHmue
(uudposbie)
n/ | pasiejaoB H TeM Becer | Konrpoasn | IIpaxkruuec
n NporpamMmsbl 0 ble padoThI KHe padoThl odpasoBaTeILibie
pecypchl
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIuu
BBoaurnii
WHCTPYKTaX 110
Thb.
[Tepuoanueckuit bu6nmoreka [IOK
1.1 3aKOH U 1 https://m.edsoo.ru/7f41
repuoInIecKast a636
cucreMa
XUMHYECKUX
3JIEMEHTOB
XapakTepucTuKa
XAMHYECKOTO
3JIeMEHTa Ha OC- bu6mmoteka [IOK
1.2 HOBaHUH €ro 10~ 1 https://m.edsoo.ru/7f41
JIO)KEHHUS B a636
[ICX5 ..
MenneneeBa
Ilepexonnsie
3JIEMEHTHI. bubmuorexa [JOK
1.3 Amdoteprbie 1 https://m.edsoo.ru/7f41
OKCHJIBI a636
THJIPOKCHIBI
Pemenne 3amau: bubmmoteka [IOK
1.4 «MaccoBas 1 https://m.edsoo.ru/7f41
TIOJIST» a636
CxkopocTb bubmuoteka [JOK
1.5 XUMHAYECKON 1 https://m.edsoo.ru/7f41
peaKkuuu. a636
Amireckoe bubmmorexa [JOK
1.6 PaBHOBECHE o 1 https://m.edsoo.ru/7f41
YCIIOBHSI €TO 2636
CMEIIICHUS
Hroro no pazgeny 6
Pa3znen 2. MeTasibl.
51 ITonoxenue 1 bubmuorexa [JOK
METAJIJIOB B https://m.edsoo.ru/7f41
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I[ICX5 O.1.
Menaeneena.Ctp
O€HHE aTOMOB

a636

METAJLIOB.
duznueckue bu6nmoreka [IOK
2.2 CBOMCTBa https://m.edsoo.ru/7f41
METAJUIOB. a636
)(()I/IGI\I;I[II/II/‘I-IZCKI/IC bu6nuoreka [IOK
2.3 N https://m.edsoo.ru/7f41
CBOICTBA METAJI-
a636
JIOB. —
X)ZT;HHH B 1pH- Bbu6nunoreka LIOK
2.4 OB1He CrIoco6H! https://m.edsoo.ru/7f41
a636
WX TOJYYEHHUS. =
K i bu6nuoreka [IOK
2.5 OPPOSHH Me https://m.edsoo.ru/7f41
TaJIOB.
a636
Pertenue 3amay Ha bu6nuoreka [IOK
2.6 U30BITOK U https://m.edsoo.ru/7f41
HEJIOCTATOK 2636
IllemouHbIe MeTAI- bubmmorexa LOK
2.7 B https://m.edsoo.ru/7f41
' a636
Coenunenust bubmuotexa [JOK
2.8 HIEJOYHBIX https://m.edsoo.ru/7f41
METAJLIOB. a636
B N N
Hep I;IHHHH’ MaTHIH bubmmoteka [IOK
2.9 = https://m.edsoo.ru/7f41
JIOYHO3EMETbHEIE
2636
METAIIBI -
CO?I:EGHHH bubmmorexa [JOK
2.10 HICHOTHO https://m.edsoo.ru/7f41
3eMEeJIbHBIX
2636
METAIIOB
bu6nuoreka [IOK
2.11 AJTOMUHUI. https://m.edsoo.ru/7f41
a636
Coe eI bu6mmoreka [IOK
2.12 g https://m.edsoo.ru/7f41
ATFOMUHUS
a636
bu6mmoteka [IOK
2.13 Keneso. https://m.edsoo.ru/7f41

a636
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CoennHenus

bu6mmoreka [IOK

2.14 1 https://m.edsoo.ru/7f41
xKeresa 2636
«CBoiicTBa
2.15 METAJLIOB U UX
COCITUHEHUIN
I'eneTnueckue bu6nuoreka [IOK
2.16 psiabl xeresa(ll) u 1 https://m.edsoo.ru/7f41
xenesa(lll). a636
Pemenue 3amau
2.17 10 TEME: « 1
MeTaiiby
KoHnTpoubHasn
518 paGoraNe 1 no 1
TEeMe:
«MeTaibD.
Hroro no pazneny 18
Pa3nen 3 Hemeranabl
OOmias bu6nmoreka [IOK
3.1 XapaKTEePUCTHKA 1 https://m.edsoo.ru/7f41
HEMETAJLIOB a636
bubmuorexa [JOK
3.2 Bomopon. 1 https://m.edsoo.ru/7f41
a636
bu6nuoreka [IOK
3.3 ["ajoreHsr. 1 https://m.edsoo.ru/7f41
a636
Baxmneiime co- bubmuorexa [JOK
34 SIMHEHHSI Tajio- 1 https://m.edsoo.ru/7f41
TEHOB. a636
bubmmoteka [IOK
35 Kucnopon 1 https://m.edsoo.ru/7f41
a636
bu6nuoreka [IOK
3.6 Cepa. 1 https://m.edsoo.ru/7f41
a636
Bumapisie bubmmorexa [JOK
3.7 1 https://m.edsoo.ru/7f41
COEJIMHEUSI CephI. 2636
Cepnas kuciora bubmiorexa LIOK
3.8 1 https://m.edsoo.ru/7f41
U ee Cou
a636
3.9 Pemenue 1
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OKCIICPUMCHTAJIb
HBIX 3aJa4 I10
TEMC:

«[Toarpynmna
KHUCJIOPOJIa»
bubnuoreka LIOK
3.10 A3zoT https://m.edsoo.ru/7f41
a636
bubnuoreka LIOK
3.11 AMMuax https://m.edsoo.ru/7f41
a636
bubnuoreka LIOK
3.12 CoJt aMMOHMSL. https://m.edsoo.ru/7f41
a636
Penrenne 3agau
3.13 Ha BBIXOJI
MIPOJIyKTa
bubmuorexa [JOK
3.14 Okcuasl azora https://m.edsoo.ru/7f41
a636
A30THas KuciIoTa bubamorexa LOK
3.15 https://m.edsoo.ru/7f41
U €€ COIHu
a636
bubmmoteka [IOK
3.16 ZZ;%’IEI; ;IHZFO https://m.edsoo.ru/7f41
a636
bubmmoteka [IOK
3.17 VYrnepon https://m.edsoo.ru/7f41
a636
Oxei bubmmorexa [JOK
3.18 yriepoa https://m.edsoo.ru/7f41
a636
YronbHas bubmmorexa [JOK
3.19 KHCJIOTa U €€ https://m.edsoo.ru/7f41
colIt a636
Kpemuii 1 ero bubmuorexa [{OK
3.20 S https://m.edsoo.ru/7f41
a636
[IpakTnueckas
pabota 1o Teme:
3.21 «Pemenue
3KCTIEpUMEHTAITh

HBIX 3aJa4 I10
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TeMam:
«IToarpymmsl
azoTa u
YTIEPOAa»».

3.22

Pemenue 31a4 mmo
TEME:
«PactBOpBI»

3.23

[IpakTrueckas
pabora o Teme:
«Ilonyuenue,
cobupanue u
pacrno3HaBaHue
ra3os.

3.24

Pemenue 3amau
TeMme: «CBoOMCTBa
HEMETAILJIOBY

3.25

KonTpoabHnas
padorta no teme:
«Hemeranab.

Hroro no pazneny

25

Pa3nen 4. [lepBonavanb

bI€ TIpEACTaABJICHUSA 00 OpPraHnveCKHux BeIeCTBax

[Ipenmer bu6nuoreka [IOK
4.1 OpraHUYECKOM 1 https://m.edsoo.ru/7f41
XAMUHA a636
Mpesebibie bubmmoteka [IOK
4.2 JIICBOOPOEL 1 https://m.edsoo.ru/7f41
a636
Henpeebisie bubmmoteka [IOK
4.3 N — 2 https://m.edsoo.ru/7f41
a636
IIpupoausie bubnuoreka [JOK
4.4 HMCTOYHUKHU 1 https://m.edsoo.ru/7f41
yTIEBOIOPOIOB a636
Pemterme safat bubmmorexa [JOK
4.5 Ha BRIBOA 1 https://m.edsoo.ru/7f41
XUMHUYECKHUX
a636
opmys
but6mmoreka [IOK
4.6 CriupTsI 1 https://m.edsoo.ru/7f41
a636
but6mmoreka [IOK
4.7 KapGorossie 1 https://m.edsoo.ru/7f41
KHUCJIOTHI.

a636
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4.8

buonornueckn
Ba)KHBIE
BEIIECTBA:
OeKu.

bu6mmoteka [IOK
https://m.edsoo.ru/7f41
a636

4.9

buonornueckn
BayKHBIE
BEILIECTBA: KUPBI
U yTJIEBO/BI.

bubnmoreka [IOK
https://m.edsoo.ru/7f41
a636

4.10

KounTpoJuabHas
pabora
110 TEME:!

«Opranuueckue
BELIECTBA»

Hroro no pazneny

11

Pasznea 5 O0o01menue 3Ha

HHMH 32 KypC OCHOBHOM LIKOJIbI

5.1

[Tepuoanueckuit
3aKOH U
nepruoInvecKas
cucreMa
XUMHYECKHX
AIIEMEHTOB

5.2

Crpoenue
BEIIIECTBA

5.3

Knaccudukarus
XAMUYECKHUX
peakuui

5.4

Knaccudukarus
HCOPTraHNMYCCKHUX
BEILIECTB

5.5

I'eneTndeckas
CBSI3b
HEOPraHUYECKUX
BEIIIECTB

5.6

Pemienue 3agau
I10 TEME:
«PacueTsl 110
XUMHYECKAM
YpaBHEHHSIM

5.7

Hrorosas
KOHTPOJTbHAS
pabota

Uroro no pazgeny

OO0111e€ KOJIMYECTBO YacOB

68 4
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10 TIPOTpaMMe

YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA3OBATEJBLHOI'O
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHUAJIBI VIS VUEHUKA

* Xumus, 9 knacc/ 'abpuensna O.C., Octpoymos U.I'., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO

«3narensctBO «lIpocBemenune»
METOJINYECKHNE MATEPHAJIBI U1 YUUTEJIA

1. [TpumepHas pabouasi mporpaMma OCHOBHOTO 00111ero 00pa3oBaHus 10 XUMUU
(6a30BbIil ypoBeHb) (1 8-9 kitaccoB 0011e00pa3oBaTENbHBIX OpraHu3aiuii) (oqo0peHa
pemenrneM @YMO 1o o6memy o6pazoBanuto nporokon 3/21 ot 29 09.2021).

2. O6mas Metonuka o0ydyenust xumuu B mkose / P. I'. iBanosa, H. A. T'opoaumnosa,

. 0. Jo6potun, A. A. Kasepuna u ap.; noa pen. P. I'. iBanoBoii. —

M. : Ipoda, 2008 — 319 c. — (Poccuiickas akagemusi 00pa3oBaHUsl yUUTEIIO).

3. Xumus. Temarndeckuit KoHTpoab 8-9 kimaccel / A.A. KaBepuna, I'.H MonuaHoBa,
M.T". Cractuna. — M. : U3narensctBo «HanmonansHOe o6pazoBanue», 2022 — 160 c.

4. 3notHukoB 3. I'. XuMHUuecKuit IKCIEPUMEHT Kak Crelu(puIecKuil MeTox

obyuenus // Xumus. IlepBoe centsops. 2007. Ne 24. C. 18-25.

5. Jo6potun . FO. Kontponupyromas ¢yHKIHS HIKOIBHOTO XUMHUYECKOTO
skcriepuMenTa. Xumus B mkoie. 2017. Ne 3. C 47-50.

6. Ho6potun /1. YO., KaBepuna A. A., MonuanoBa I'. H. O mpoBepke
HKCHEPUMEHTAIbHBIX YMEHUH yuamuxcs. Xumus B mkodie. 2016. Ne 1. C §-15.
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Xumus, 8-9 knaccel, bubnuorexa ®I'AOY JIT1O «Akanemust MunmnpocserieHus: Poccumn -
https://lib.myschool.edu.ru/

DneKTpOHHBIN 00pa3oBaTenbHBIN pecype "Jlomamnue 3aganus. OCHOBHOE 00111ee 00pa3oBaHUeE.
Xumus", 8-9 xinacc, AO UznarensctBo "Ipoceemenue” - https://shop.prosv.ru/Action/cifrovoj-
servis-domashnie-zadaniya22 (nmpoOHBIii OCTYI HA 2 HEJIEIH )

bu6mmoreka [{OK https://m.edsoo.ru/
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