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MHHOACHUTEJIBHASA 3AIITMCKA

[Iporpamma mo xumum uisi 9 Kiacca cocTaBieHa Ha OCHOBE TPeOOBaHUN K pe3yibTaTaMm
OCBOCHHMS OCHOBHOW 00pa3oBaTeNbHONW MpOrpaMMbl  OCHOBHOTO  o0miero oOpa3oBaHus,
npeactaBieHHpIx B ®I'OC OOO, a Takke Ha ocHOBe ¢enaepaibHONW paboyeil IporpaMmbl
BOCIIUTAaHUSA M C YYETOM KOHIICNIMHU IMPENoJaBaHusl yd4yeOHOro mpeameTa «XUMHA» B
oOpa3oBaTeNbHBIX opranu3aiusiax Poccutickoit ®enepanun.

[IporpaMmma 1o XuMuHM HaéT TPEACTABICHUE O IMENAX, OOIIelH cTpaTerud OOYYCHUs,
BOCIMTAHHUA U Pa3BUTUA OOYyYAIOUIMXCS CpPEICTBaMU Y4eOHOro MpeIMeTra, YCTaHABIUBAET
00s13aTeNIbHOE TPEIMETHOE COJCpIKaHUe, MPEeayCMaTpUBAET paclpeiesieHHe ero 1o KiaccaMm M
CTPYKTYPUPOBAHHE MO pa3feiaM U TeMaM MPOrpaMMbl MO0 XUMHUH, ONPEAEIIIeT KOJIUYECTBEHHbIE U
KAueCTBEHHbIE XapaKTEPUCTUKHU COJEP)KaHUS, PEKOMEHAYEMYIO IOCIEI0BATEIbHOCTh H3YyYEHUS
XUMHH C Y4ETOM MEXIIPEAMETHBIX M BHYTPUIPEIMETHBIX CBsI3€H, JOTMKH yudeOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEN 00Yy4aroIuXcs, ONpeAeiieT BOZMOKHOCTH MpeaMeTa s pealu3aluu
TpeOoBaHUN K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeNbHON MPOrpaMMbl Ha YPOBHE
OCHOBHOTO 00IIIero 00pa3oBaHus, a TAKKE TPeOOBAaHUI K pe3yabTaTaM 0OyUeHHsI XUMHH HA yPOBHE
nesnei M3ydeHHs INpeAMeTa M OCHOBHBIX BHJOB  y4eOHO-TIO3HABATENbHOM JEATEIbHOCTU
00y4Jaromierocs 1mo OCBOCHUIO y4eOHOTO COJIepKAHUSI.

3HaHUEe XUMMHU CIYKUT OCHOBOHM JUIsi (DOPMUPOBAHUS MUPOBO33PEHUST O0YYaIOILIETOCs, €ro
IIPE/ICTABICHUI O MaTepUaIIbHOM €JUHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (POpMUpPYEMBbIE XUMHUEH
NPEJCTAaBICHHUA O B3aUMOIIPEBPAILEHUSIX SHEPIMH M 00 3BOJIIOLMH BEIIECTB B MPUPOAE, O MyTAX
pemieHus riao0anbHbIX MpoOJeM  yCTOMYMBOIO  pa3BUTUS  YEJIOBEYECTBA —  CBHIPHEBOI,
HHEPreTUYeCKOH, MUIEBOM U KOJIOrMYecKOi 0€30MacHOCTH, MPOOIEM 3JpaBOOXPAHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pean3aliiii BOZMOXKHOCTEH Isl caMOpa3BUTHS U (OPMUPOBAHUS KYJIBTYPhI
JUYHOCTH, €€ o011ei U GyHKIIMOHAIbHON IPaMOTHOCTH;

BHOCUT BKJIaJl B (JOPMHUPOBAHUE MBIILICHUS M TBOPYECKHX CHOCOOHOCTEH 0Oydaromumxcs,
HABBIKOB UX CAMOCTOATEIbHON y4eOHOM 1eATeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKIX
YMEHHUI, HEOOXOJUMBIX KaK B TOBCETHEBHOM JKU3HHM, TaK U B MPOPECCUOHATILHON ACSITENLHOCTH;

3HAKOMHT CO crenrn(UKON HayYHOTO MBIIUIEHUS, 3aK1aIbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIsAa
HAa €IMHCTBO TPHUPOABI M UEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTanmoM B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYarOIINXCS;

CIOCOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ] B 9KOJIOTHYECKOE 00pa3oBaHue 00yYarOIINXCS.

JlaHHbIE HampaBiIeHHUs B OOYyUYEHHMM XUMHM OO0ECIEUMBAIOTCS CHEUU(UKON conepikaHus
y4eOHOro mpenMera, KOTOPbIM SBISETCS MeJaroruueckd aJanTHPOBAHHBIM OTpa)KeHHeM 0a30Boi
HayKU XMMUU Ha ONPEJEIEHHOM dTale €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOIIEro 0Opa3oBaHHS OPUEHTHPOBAH HAa OCBOCHHE
00y4aromUMHCs CHUCTEMBI MEPBOHAYAIBHBIX MOHATUN XMMHH, OCHOB HEOPraHHMYECKOW XUMHH H
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX MOHATHI OPraHUYECKON XUMHH.

CtpykTypa coAepaHHs MPOrpaMMbl MO0 XUMHUH C(HOPMHpPOBAHA HAa OCHOBE CHCTEMHOTO
noaxoja K e€ n3ydenuto. ConeprxaHue CKIaIbIBA€TCs U3 CUCTEMbI IOHATHI O XMMUYECKOM BJIEMEHTE
M BEIIECTBE M CHCTEMBI TMOHATUH O XUMHYECKOW peakiuu. OO0€ 3TH CHCTEMBI CTPYKTYPHO
OpraHM30BaHbl MO MPUHLUITY IOCJIEA0BATEIIBHOIO Pa3BUTHS 3HAHUW HAa OCHOBE TEOPETUUYECKHUX
IIPEACTABICHUIN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KAaK OCHOBBI BCETO €CTECTBO3HAHNS;

— Ilepuoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHSI O CTPOEHUM aToMa U XUMUYECKOH CBS3H;

— IIPEJCTaBICHUI 00 ANEKTPOIUTUYECKON AUCCOLMAIIUH BEIIECTB B paCTBOpax.

TeopeTndeckre 3HAHUS pPACCMATPUBAIOTCS HA OCHOBE OHMIMPUYECKH IIOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCIEI0BATEIbHO OT OJHOTO YPOBHS K JAPYrOMY, BBIMOIHSISA



GbyHKIIMM OOBSCHEHUS U MPOTHO3UPOBAHUSI CBOWMCTB, CTPOCHHSI U BO3MOKHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUS U MOJTYYCHHUS N3YyYaeMbIX BEILIECTB.

OcBoeHre mporpaMMbl MO XHUMHUU CHOCOOCTBYeT (HDOPMHUPOBAHHIO TMPEACTABICHUS O
XUMUYECKOM COCTABILAIONICH HAay4HOM KapTHHBI MHpPAa B JIOTMKE €€ CHUCTEMHOM IIpUPOJBI,
LIEHHOCTHOTO OTHOILIECHHSI K HAyYHOMY 3HAHMIO MU METOJIaM IO3HaHWsA B Hayke. V3yueHue xumuu
MIPOUCXOUT C TIPUBJIICYCHUEM 3HAHUHN U3 paHee M3YYCHHBIX yUeOHBIX MpeaMeToB: «OKpyKaromui
Mup», «buonorus. 5-7 knacce» U «duszuka. 7 Kimacey.

[Ipy M3y4eHUH XMMUU TPOUCXOTUT (OPMHPOBAHNE 3HAHUI OCHOB XMMHUYECKOM HAYKH Kak
00JIacTH COBPEMEHHOT0 €CTECTBO3HAHUS, TPAKTUUECKON IEATeIbHOCTH YeJIOBEeKa U KaK OJHOTO U3
KOMITOHCHTOB MUPOBOM KYJIbTYPBI. 3a7a4a yueOHOT0 IpeIMeTa COCTOUT B (DOPMHUPOBAHUU CUCTEMBI
XUMHUYECKUX 3HAHUW — Ba)KHEHIIMUX (DAKTOB, MOHSATUH, 3aKOHOB M TEOPETUYECKUX IOJIOKCHHIA,
JOCTYITHBIX 0000IIEHNI MUPOBO33PEHUECKOTO XapaKTepa, A3bIKa HAyKH, B IPHOOIIECHUN K HAYIHBIM
METOJ1aM MO3HAHUS MIPU U3YYSHHUH BEIIECTB U XMMHUECKHUX PeaKiuii, B GOPMUPOBAHUU U PA3BUTUU
MMO3HABATEJIBHBIX YMEHUA W HMX NPUMEHEHHH B y4eOHO-TIO3HABATEIbHOM U  yueOHO-
UCCIIEIOBATEeNIbCKON JIeATEIbHOCTH, OCBOGHUU MPaBUil 0€30macHOro oOpallleHusl ¢ BEIIeCTBaMU B
MMOBCEAHEBHOM JKU3HU.

[Ipy w3ydeHHMM XUMHH Ha YpOBHE OCHOBHOTO O0IIEero 00pa3oBaHUS Ba)KHOE 3HAYCHHE
MPUOOPETHN TaKUe LIEH, KaK:

— (opmupoBaHUE WHTEIIEKTyaJlbHO PA3BUTON JHMYHOCTH, TOTOBOM K camMo00pa3oBaHMUIO,
COTPYIHHYECTBY, CAMOCTOSITEJIBHOMY NMPUHSTHIO PEIICHU, CIIOCOOHON aIanTHPOBATHCS K OBICTPO
MEHSIFOUIUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOYYeHUST Ha CHCTEMaTHYeCKOoe MpuoOIIeHne oOydJarmmxes K
CaMOCTOSITENILHOM MO3HABATEIHbHON JESATENbHOCTH, HAYYHBIM METO/aM MO3HaHUs, (POPMUPYIOLTIM
MOTHUBAIIUIO M pa3BUTHE CITOCOOHOCTEN K XUMUU;

— ofecrneyeHne YCIOBHM, CIOCOOCTBYIOIIUX MPUOOPETECHUIO OOYYAIOIIMMHUCS —OIbITa
Pa3HOOOpPa3HOW JEeATETbHOCTH, TMO3HAHWA W CAaMOTO3HAHWS, KITFOYEBBIX HABBIKOB (KJITFOUYEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JIJIs1 Pa3IUYHBIX BUIOB ACSATEIHHOCTH;

— ¢opmupoBanue o0I1Ie (HYHKIIMOHATHLHON W €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
qrclie YMEHUI OOBSCHATH U OIICHUBATH SBJICHUS OKPYXKAIOIIETO MUPA, UCTIONB3Ys 3HAHUS U OIIBIT,
MOJTYYCHHBIC TPY U3YYEHUH XUMUH, TPUMEHSATh WX TIPU PEIICHUU TTPOOJIEM B TTOBCETHEBHOM KU3HU
U TPYZAOBOM JI€ATEIbHOCTH;

— (opmupoBaHue y oOydaroImUXCsi TYMaHUCTUYECKUX OTHOILICHHUM, TMOHUMAaHUS LIEHHOCTH
XUMHYECKUX 3HAHUU I BBIPAaOOTKH SKOJOTHYECKH IeJIeCOOOpa3HOTO TOBEIEHUS B OBITY U
TPYOBOH JESATENBHOCTH B LIENSAX COXPAHEHUSI CBOETO 3/10POBBS U OKPYXKAIOIIEH MPUPOTHON CPEbL;

— pa3BUTHE MOTHBAIMH K O0YYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCITUTAHHIO HA
OCHOBE YCBOEHHS 00IIIEUYEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduiist 1
HATMPABICEHHOCTH JAIBHEUIIIETO O0YICHHUS.

OO1iee yuciIO 4YacoB, OTBEACHHBIX JIA W3YYCHHS XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBiser 136 gacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezenmo), B 9 kiacce — 68
4yacoB (2 yaca B HEJICIIO).



COJEP)KAHUE OBYYEHUA

9 KJIACC

BemecTBo M XUMHYecKas peakusi

[lepuonnueckuii 3akoH. Ilepuommyeckas cucrema XUMUYECKMX dieMeHToB [[. .
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB XUMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX NEPHUOJOB, Kalusl, KAJIbLHUS M UX COCIUHEHUNW B COOTBETCTBUM C
MOJIOKEHUEM 3JIEMEHTOB B [leproanueckoi cucteMe U CTpPOEHUEM MX aTOMOB.

CrpoeHune BemniecTBa: BHJIbI XUMHUYECKOW CBsI3U. THIIBI KPHUCTAUIMYECKUX PEMIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH M BHJIA XUMHUYECKOU
CBSI3H.

Knaccudukamnus m1 HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKHUE CBOWCTBA
BEIIECTB, OTHOCALIMXCS K Pa3IM4HbIM KJIacCaM HEOPraHWYECKUX COEIUHEHHM, TeHeTu4ecKas
CBSI3b HEOPraHUYECKHUX BEILECTB.

Knaccudukanus XuMHUUecKuX peakuuii Mo pa3InyHbIM MpU3HaKam (110 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, Mo H3MEHEHHIO CTerneHein
OKUCJICHUST XUMHYECKHX JJIEMEHTOB, 10 OOPATUMOCTH, M0 YYaCTHUIO KaTalu3aropa). JK30- U
SHIOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[onsiTHE O CKOpOCTH XUMHUYECKOW peakuuu. [ToHsTHe 00 0OpaTHMBIX 1 HEOOPATHMBIX
XUMUYECKUX peakuusax. [IoHATHE O TOMOreHHBIX M TeTepOreHHbIX peaknusax. [lonsTue o
karanuse. [loHATHE O XUMHYECKOM paBHOBeCHMH. DakTOphl, BIHAIOIINE Ha CKOPOCTh
XUMUYECKON PEAKLIUU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE PEAKIUHU, DJIEKTPOHHBIM OajaHC OKHUCIUTEIbHO-
BOCCTAHOBUTEIbHOU peakiuu. CocTaBIeHUE YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a AIEKTPOHHOTO OalaHca.

Teopust 31EKTPOTUTUYECKON TUCCOUALIAN. DIEKTPOJIUTHI U HEAIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MeXaHU3M JUCCOLMALIMM BELIECTB C PA3JIMYHBIMU BHJIAMU XUMHYECKOW CBSI3H.
Crenens auccoruanyy. CHUIbHBIC U Ca0bIe DIEKTPOIUTHIL.

Peakumyn noHHOTO OOMEHa. Y CIIOBHSI MPOTEKAHUS peaKIUii HOHHOTO OOMEHa, TIOJTHBIEC U
COKpall€HHbIE NOHHBIE YpaBHEHUs1 peakuuil. CBOMCTBA KUCIOT, OCHOBAaHUM M COJIEH B CBETE
MpeCTaBIeHU 00 3JeKTPOIUTHUECKON auccounannu. KauecTBeHHbIE peaklMM Ha HOHBI.
[ToHsATHE O TUIPONU3E COJIEH.

Xumuueckuii Ikcnepumenm:

O3HAaKOMJIEHHE C MOJENISIMHM KPUCTAJUIMYECKUX PELIETOK HEOPraHWYECKUX BELIECTB —
METa/VIOB W HEMETauloB (rpadura M anmasza), CJIOXKHBIX BEIIECTB (XJOpHAa HaTpus),
HCCIIEJOBAaHUE 3aBUCHUMOCTU CKOPOCTH XMMHMUYECKOM pEeakiUu OT BO3ACHCTBUS Pa3IMUHBIX
(hakTOpOB, UCCIIEIOBAaHUE JIEKTPOIIPOBOAHOCTH PACTBOPOB BELIECTB, MPOLIECCa JUCCOLUALIUU
KHUCJIOT, Liefoueil u coieil (BO3MOXKHO HCIIOJIb30BAaHHE BHUJCO MaTEpHAlOB), MPOBEICHHE
OTIBITOB, WJITIOCTPUPYIOIINX MPU3HAKUA MTPOTEKAHUsS PEaKIMii HOHHOTO oOMeHa (oOpa3oBaHme
ocaJika, BBIJEICHUE Tra3za, OOpa30BaHUE BObI), OMBITOB, WLIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEINIBHBIX peaKIUil (TOpeHue, peakiuy pas3iioKeHus, COeTMHEHNU),
pacro3HaBaHUE HEOPTaHMYECKUX BEILIECTB C MOMOILBIO Kau€CTBEHHBIX PEAKIMil HA HOHBI,
peleHne YKCIIepUMEHTAIbHbIX 3a/1a4.

HeMmeTa/uibl M UX COeAUHEHUS

OObmas xapakrepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTE€pHBIE
crernieHu okucieHus. CTpoeHne u (pu3ndeckre CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB.
XUMHYECKHE CBOMCTBAa HAa TMpHUMeEpe Xjopa (B3aMMOJEHCTBHE C METa/UlaMU, HEMeTaJlllaMH,
niesnioyamu).  Xnoposoaopod. ConsgHasg KHCIIOTa, XUMHUYECKHME CBOMCTBA, IIOJIyYEHHUE,
npuMmeHeHnue. JleiicTBue xJiopa M XJIOPOBOJOpPOAA Ha OpraHuM3M 4YesjoBeka. Baxheiume
XJIOPUBI U UX HAXOXKJICHUE B IPUPOJIE.



OOmas xapakrepuctuka 31eMeHToB VIA-rpynmel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHue U (U3MUecKue CBOMCTBA MPOCTHIX BEIECTB —
KHUCJIOPOAA U cepbl. AJUIOTPOITHBIE MOIU(DUKAIIUN KUCIOPOJIa U Cepbl. XUMHUYECKUE CBOMCTBA
ceprl. CepoBOIOpOA, CTpoeHHe, (Pu3nyecKkue M XUMHUYECKHe cBoMcTBa. OKCHIBI Cephl Kak
MIPEICTABUTENIN KHCIOTHBIX OKCUA0B. CepHas KUCIO0Ta, GU3NUYECKUE U XMMUYECKHEe CBOMCTBA
(obmme kak MpeAcTaBUTENs Kilacca KHUCIOT M creuupuyeckue). XUMUYECKUE peakluu,
JeKallue B OCHOBE IMPOMBIIUIEHHOTO CIoco0a MoMydyeHHs cepHOM Kucnothl. [lpumenenue
cepHoil KuCIOTHL. CONM CEpHOW KHUCIIOTHI, KAa4eCTBEHHAs pEaKIus Ha Cyib(haT-uoH.
HaxoxneHue cepel U €€ COCIMHEHMI B NpuUpoje. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOIIECH
Cpellbl COETMHEHUSIMU CEPBI (KUCIOTHBIE TOK/IH, 3arpsI3HEHUE BO3/TyXa U BOJIOEMOB), CIIOCOOBI
€ro IpeJoTBPaLICHMUS.

OO6mas xapaktepuctuka 31eMeHTOB VA-rpynmbl. OcCoOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHUSA. A30T, pacnpoCTpaHEHHE B MpPHPOJE, (PHU3UUECKUE U
XUMUYECKHe CcBoHcTBa. KpyroBopor aszora B mpupoie. AMMHAK, €ro (Qu3ndeckue u
XMMHAYECKHE CBOWMCTBA, MoilydeHHe W mpuMmeHeHue. Conu aMMOHUS, WX (usuyeckue u
XMMHUYECKHE CBOMCTBa, nMpuMeHeHue. KadecTBeHHasi peakiusi Ha MOHbI aMMOHHS. A30THas
KHCIIOTa, €€ ToNydeHue, (GU3MUECKUe W XMMHUYECKHUE CBOWMCTBA (0OIIME KaK MPEACTABHTEIS
KJlacca KUCIOT U cnerududeckue). McmnonbpzoBaHrue HUTPATOB U COJIEH aMMOHHS B KaueCTBE
MUHEpAIbHBIX YA0OpeHHd. XUMHUYECKOe 3arpsi3HEHHE OKpPYXKAaloIleld Cpeabl COSNMHEHUSIMU
a30Ta (KUCJIOTHBIE I0XKIU, 3arps3HEHHE BO3/AyXa, TOYBBI U BOA0EMOB). Docdop, alnmoTpornHble
Moaudukamun docdopa, dusmueckne u xummdeckue cBoictBa. Okcun docdopa (V) u
¢dbochopHas kucinora, ¢uzNYECKHEe U XUMHUYECKHE CBOMCTBA, moiyueHue. lMcmonbp3zoBaHue
¢docdaroB B kKauecTBe MUHEPAIBHBIX YIOOPEHHIA.

Obmas xapakrtepuctuka 31meMeHTOB IV A-rpymnmbel. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHBIC CTETIEHU OKHUCIICHUS. YTIIEPO/I, aJIOTPOIHBIE MOAN(DHUKALINY, paCTIPOCTPAaHEHHE
B mpupone, (u3MuecKue W XUMHYECKHe cBoiicTBa. AncopOuusa. KpyroBopor yriepoaa B
npupoze. OKcuapl yriaepona, ux Gpu3nuecKue U XMMUIECKHE CBONCTBA, ACHCTBUE HA JKUBBIC
OpPTraHU3MBI, MOJTY4YeHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOIEMBbI, CBI3aHHBIE C OKCHIOM
yraepoaa (1V), runoresa riod6arbHOTO MOTETUICHUS KIIMMAaTa, TAPHUKOBBINA d3PGEeKT. YTrombHas
KHCIIOTa U €€ CONM, UX (PU3NYECKUE M XUMHUYECKHE CBOWCTBA, MOJTyYEHHE U MPUMEHEHHE.
KauecTBenHnas peakuusi Ha kapOoHaT-MOHBI. Mcnonbp3oBaHue kapOOHATOB B ObITY, MEAUIIMHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO03HCTBE.

[lepBoHayasibHbIE TOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAK O COEAMHEHUAX yIiiepo/ia
(MeTaH, 3TaH, STWIEH, alleTUJICH, ITAHOJ, TJIHUIEPUH, YKCycHas kucinorta). [Ipupomnbie
HCTOYHUKU YIJIEBOJOPONIOB (Yroib, MPUPOAHBIN ra3, HedTh), MPOAYKTHl UX HepepaboTKu
(6eH3uH), UX poilb B OBITY M MPOMBINUIEHHOCTU. [lOHSATHE O OHONOTHYECKH BaXKHBIX
BEIIECTBAX: KHUpaX, OeiKax, YrjeBoJax — M UX pOJIM B KU3HU uejoBeka. MarepuanbHoe
€MHCTBO OPraHMUYECKUX U HEOPraHUYECKUX COECIUHEHUM.

Kpemnwuii, ero ¢usnueckue M XHMHUYECKHE CBOKMCTBA, TOJYYCHHE WU TNPHUMEHCHHE.
Coenunenus kpemHusi B mpupoje. OOmue mpenctaBienus o0 okcuae kpemuus (1V) u
KpeMHueBoil kucnore. CHIMKaThl, UX MCIOIb30BAaHHE B OBITY, B IPOMBIIUICHHOCTH.
Baxueliime cTpouTeNbHble MaTepHallbl: KepaMHKa, CTEKJIO, IEMEHT, OETOH, >KelIe300eTOH.
[Ipo6iembl 6e301acHOr0 UCIIOJIB30BAHUS CTPOUTEIBHBIX MATEPUAJIOB B TOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHue 00pa3oB HEOPraHUUECKUX BEILECTB, CBOMCTB COJIIHOM KUCIIOTHI, IPOBEACHHE
KayeCTBEHHBIX pEaKIfil Ha XJIOPUI-UOHBI U HAOIIOACHNE PU3HAKOB UX MPOTEKAHMUS, OTIBITHI,
oTpaxkarolye (pu3ndeckre 1 XMMUYECKHUEe CBOMCTBA TaJIOTEHOB U UX COETUHEHUH (BO3MOMXKHO
WCIIOJIb30BaHNE BUICOMATEPUAJIOB), O3HAKOMIICHUE ¢ 00pa3laMu XJIOPHIOB (TaJOT€HUIOB),
O3HaKOMJIEHHE ¢ oOpa3uamMu cepbl M €€ COeAMHEHHUAMH (BO3MOXXHO HCIOJIb30BaHHUE
BUZICOMATEepHANIOB), HAOJIOJEHHWE Tpolecca OOYIJIMBaHMSA caxapa TOJ JCHCTBHEM
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KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI, U3y4EHNE XMMUYECKHX CBOMCTB pa30aBieHHON cepHOi
KHCIIOTHI, IIPOBEJIEHNE KaYeCTBEHHON peakluu Ha cylb(aT-noH U HaOJ0/IeHNe Mpu3HaKa eé
MPOTEKaHMs, O3HAKOMJICHHE C (PM3MYECKUMM CBOWCTBAMH a30Ta, Gocdopa U UX COeTUHEHUN
(BO3MOXKHO HCMOJb30BaHUE BHUAEOMATEpPHANOB), OOpa3laMu a30THBIX M (OCPOPHBIX
ynoOpeHuii, moiyuyeHue, coOupaHue, paclo3HaBaHHE W U3yYCHHE CBOMCTB aMMHaKa,
MIPOBE/IEHNE KAYECTBEHHBIX PEaKIMi Ha HOH aMMOHHMS U (ocaT-uoH U U3yuyeHUe MPU3HAKOB
UX IPOTEKAHUS, B3aUMOJEHCTBUE KOHIIECHTPUPOBAHHOM a30THOM KUCIIOTHI C MEbIO (BO3MOXKHO
WCIIOJIb30BaHNE BUICOMATEPHAIIOB), U3yUeHHE MOJeNIel KPUCTAIUTMUECKUX PEIIETOK aaMmasa,
rpadura, ¢ymiepeHa, 03HAKOMIIGHHE C TPOIECCOM aJICOPOIMU PACTBOPEHHBIX BEUIECTB
aKTUBHPOBAHHBIM  YIJ€M M yCTPOMCTBOM MpOTHBOrasa, IOJy4YeHHe, COOUpaHue,
pacno3HaBaHUE U U3YYEHUE CBOMCTB YIJIEKHUCIIOTO Ta3a, MIPOBEACHUE KaUECTBEHHBIX PEAKIUM
Ha KapOOHAT M CWJIMKAT-MOHBI M W3Y4YECHHE MPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C
MPOAYKIMEH CUIMKATHOW NMPOMBIIIJIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX 3a/1ad 110 TEME
«BakHelne HeMETaIbl U UX COCIUHECHUS».

MeTtanibl M X COeITHHEHHS

OO0miass XxapakTepUCTHKa XMMHMYECKHUX OJJIEMEHTOB — METajUIOB Ha OCHOBaHUHM HX
nonoxkenuss B llepuogmueckon cucreme xumudeckux anemeHTtoB J[. M. Menpaeneesa u
ctpoeHuss atomoB. CTpoeHHe MeTalioB. MeTaminyeckass CBSI3b M MeTaJUIM4ecKas
KpUCTaJIJIN4ecKas peréTka. DIEeKTPOXUMUUYECKUN psAJl HanpskeHUH MeTaiuioB. dusnueckue u
XUMHUYECKHe CBoiicTBa MeTamioB. OOmme crnocoObl monydyeHUs MeTayuioB. [lonsitue o
KOPPO3HH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CriaBel (CTalb, YyryH,
TIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHHE B OBITY U MTPOMBIIIJICHHOCTH.

[Ilenounsle MeTaIbl: osioxkeHue B [leproanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB
. . Menneneea, CTpO€HHE UX aTOMOB, HAX0XkI€HHUE B Tpupoje. Pu3nueckue u XuMHUIeCKUe
cBoiicTBa (Ha mnpumepe HaTpus U Kanusd). OKCUABI M THAPOKCUABI HATPUSL U Kajusl.
[IpumeHeHre meNnOYHbIX METAJUIOB U UX COCIMHEHUM.

[I{esrouHO3EMENBHBIE METAUIBI MAarHUM M KalblUW: MOJoXeHWe B Ilepuomnueckon
cucrteMe xumuueckux anemeHToB JI. . MenneneeBa, cTpoeHHe X aTOMOB, HAXOXJACHUE B
npupozae. PU3NYeCKre 1 XUMUYECKHUE CBOMCTBA MarHus U Kajaplus. BaxkHenmme coequHeHus
KanbIus (OKCHII, TUIPOKCU, cOIH). JKECTKOCT BOJIBI U CIIOCOOBI €€ YCTPaHEHUS.

AmoMmuHMi: nosoxkenue B Ilepuoanyeckoi cucreme XxumMuueckux ayemeHToB I M.
MenpeneeBa, CTpOCHHE aTOMa, HaX0XA€HUE B Ipupoae. PU3sndeckre 1 XMuMUYECKUE CBOICTBA
anoMuHus. AM(OTEpHbIE CBOWCTBA OKCH/IA U THJIPOKCH/IAa ATFOMUHHUSL.

XKenezo: monoxenue B Ilepmonmyeckoil cucreme xumudeckux siaemeHTo J[. W
MemnzeneeBa, CTpOCHHE aTOMa, HaX0X/AI€HUE B pupoae. Ousndeckre 1 XuMUYECKHE CBOICTBA
xeneza. Okcunsl, Tuapokcuasl U conu xkenesa (I) u xenesa (1), ux cocras, cBoiicTBa u
MIOJTy4EHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE € 00pasllaMH METalIOB U CIUIABOB, UX (PM3MUYECKUMHU CBOMCTBaMH,
U3y4eHHE Pe3yJbTaTOB KOPPO3UH METALIOB (BO3MOXHO HCIIOJIb30BAaHUE BHUCOMATEPUAIIOB),
OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHIAa KaJbIlUsi W HATpUsi C BOJOH (BO3MOXKHO
WCIIONb30BAHUE BHJIEOMATEPUAJIOB), HCCIEAOBAaHUE CBOMCTB KECTKOM BOJBI, Mpolecca
rOpeHus Keje3a B KUCIOpoe (BO3MOXKHO HCIOJb30BAaHUE BHJIEOMATEpPUANIOB), IPU3HAKOB
IIPOTEKAaHUsI KAYECTBEHHBIX PEAaKIMi HAa MOHBI: MarHus, KaJblysl, aJJlOMUHUS, IUHKA, JKEJIe3a
(1) u xenesza (111), mexu (1), HaOarOMEHHE M ONMHKCAHKE MPOIIECCOB OKPAIIUBAHKS IJIAMEHU
MOHAMM HATpHsl, Kaldusl M Kaibliig (BO3MOXKHO MCIOJIb30BAaHUE BHUAECOMATEPUAJIOB),
uccrienoBanue aMm(pOTepHBIX CBOMCTB THAPOKCHIA ATIOMUHUS U THAPOKCH]IA [IMHKA, PEIICHUE
9KCIIEPUMEHTAIIBHBIX 3aJa4 10 TeMe «BajkHel e MeTaulbl U UX COSUHEHMS.

XuMHS H OKPYIKAIOLIAs cpeaa



BemectBa 1 Matepuasl B HOBCEAHEBHOM ®KHU3HM UeroBeka. be3onacHoe ncnoab3oBaHme
BEIIECTB M XMMHUYECKHX peakiuii B ObiTy. IlepBas momoms Nmpu XHUMHYECKHX OXKOTax H
OTpaBJICHUSIX.

XUMHUECKOe  3arpsi3HEHHE  OKpYyXarolmed cpenbl  (TpenenbHAs — JIOMyCTHMAst
KOHIIEHTpaus BemecTs, fanee — [1/IK). Ponb xuMuu B perieHn# S5K0JIOTHYECKUX MPO0IIeM.

Xumuueckuii IKcnepumenm:

u3yueHre o0pas3oB MaTepUaoB (CTEKIIO, CIIIIABbl METAJIJIOB, TOJIUMEPHBIE MATEPUAIIBI).

Meoscnpeomemmnuwie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3EH MPH H3yYEHUN XUMHHU B 9 KJlacce OCyIIeCTBISIeTCS
4yepe3 HCIONB30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX MOHSITHH, TaKk W TIOHATHH,
SBJISFOLIMXCS] CHCTEMHBIMHU TSI OTACIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAyYHBIE MOHATHSA: HAay4dHBIH (DakT, TrUmoresa, 3aKOH, TEOPHS,
aHanmu3, CHUHTe3, Kiaccu(uKanus, MEepUOJUYHOCTh, HAOIIOJCHHE, OKCIEPUMEHT,
MOJICTUPOBAaHUE, HW3MEPEHHEe, MOJeNb, SBICHUE, IAPHUKOBBIA d3((EKT, TEXHOJIOTHS,
MaTepHuaIbl.

®usnka: marepusi, aToM, 3JEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKJIWJA, HW3OTOIIBI,
PaZMOaKTHBHOCTb, MOJIEKYNa, OSJIEKTPUYECKHH 3apsi, TPOBOJHHUKH, MOIYIPOBOIHUKH,
JMAJIEKTPUKH, (DOTOIIEMEHT, BEUIECTBO, TeNO, 00BEM, arperaTHOe COCTOSHHE BEIIEeCTBa, Ias3,
pacTBoOp, pacTBOPUMOCTb, KPHUCTANIMYECKas PpEHIETKa, CIUIABbL, (PU3MUECKUE BEIMYHHBI,
€IMHHIIBI U3MEPEHHUS, KOCMHYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CoHIIE.

Buonorus: ¢orocuntes, apixanue, 6uocepa, IKOCUCTEMA, MUHEPAJIbHBIE YI00pEHNS,
MHKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIILHBIEC BEIIECTBA.

I'eorpadusi: atmocdepa, rumpocdepa, MHHEpATbl, TOPHBIE TIOPOJBI, IOJIE3HBIC
UCKOIIaeMbIe, TOTIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
B 9 KIIACCE

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yabTaThl OCBOCHHS IMPOTPaMMbl OCHOBHOTO OOILNET0 0OOpa3oBaHUs
JOCTUT'AKOTCA B XOA€ O6y‘-I€HI/I$I XUMHUHU B €AUHCTBEC y‘-Ie6HOI>i U BOCIIUTATEILHOU NCATCIIBHOCTHU
B COOTBETCTBHUH C TPAJUIMOHHBIMH POCCHUMCKHUMH COIIMOKYJIBTYPHBIMH M JyXOBHO-
HPaBCTBCHHBIMU LHCHHOCTAMMU, IPUHATHEIMU B 06HI€CTB€ ImpaBHJIaMH U HOPMAaMH IMOBCACHUA U
CIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COIIMATTU3AIINN 00YUJaIOIUXCS.

JIn4HOCTHEBIE PE3YIbTATBI OTPaAXarOT T'OTOBHOCTH 06yqa}onmxcs[ PYKOBOJACTBOBATLCA
CUCTEMOU MO3UTHUBHBIX IIECHHOCTHBIX OPUEHTAIMI U PACIIMPEHHE OIbITA ACSITEILHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuoOTH4YeCKOro BOCHIUTAHUSA:

[EHHOCTHOTO OTHOWICHHWS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPHYECKOMY U
Hay4YHOMY HACJICAUIO, IMOHHMAaHUS 3HAYCHUA XUMHYECKOU HAayKU B XKHU3HHU COBPCMCHHOI'O
o01recTBa, CHOCOOHOCTH BIIAJIETh IOCTOBEPHOM MH(GOPMAITUEH O MEPEIOBBIX TOCTHIKEHUAX U
OTKPBITHUAX MI/IpOBOI\/'I U OT€YECTBECHHOM XUMHUH, 3aUHTCPCCOBAHHOCTU B HAYYHBIX 3HAHUAX 06
YCTPOHCTBE MHUpa U 00IIIECTBA;

2) rpaskIaHCKOro BOCIIMTAHMSA:

MPEJICTABICHUS O COIMAIBLHBIX HOpPMaxX M IMPaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJIJICKTHUBCE, KOMMYHHKaTPIBHOfI KOMIICTCHTHOCTH B OGH.IGCTBGHHO HOHC3HOI71,
y4eOHOMCCIIeTIOBATEIbCKOM, TBOPUECKOW W APYrUX BHIAX ACSITEIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HON COBMECTHOM JEATENbHOCTH TPHU BBITOJHEHHHM YUEOHBIX, MO3HABATEIbHBIX
3aJ1a4, BHITIOJTHEHUU XUMHYECKUX SKCIIEPUMEHTOB, CO3/JaHHH YIeOHBIX IPOCKTOB, CTPEMIICHHS
K B3aMMOIIOHUMAHHWIO X1 B3AUMOIIOMOIIA B IIPOLECCC 3TOU y‘IeGHOﬁ ACATCIIBHOCTHU, TOTOBHOCTHU
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OLICHMBATh CBOE TMOBEJCHHE MU IMOCTYNKU CBOMX TOBApHILEW C MO3UIIMH HPABCTBEHHBIX M
MIPaBOBBIX HOPM C YYETOM OCO3HAHMSI TIOCTIEACTBUIN MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TO3HAHMS

MHPOBO33PEHUECKHE TIPEACTABJICHHUS O BEHIECTBE M XMMHYECKOW  PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKU M COCTABIAIONIME OCHOBY JJIf
MOHUMAHUS CYIIHOCTH HAay4YHOW KapTHHBI MHpA, TMPEICTAaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHsI IPUPO/IbI, B3AUMOCBS3SIX YeJIOBEKa C IPUPOJAHON CPEAO, O POIU
XMMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABAaTEJIbHbIE MOTHBBI, HANpABJICHHbIE HA TOJYYEHHE HOBBIX 3HAHUW 1O XUMHH,
HEOOXOIUMBIE Il OOBSCHEHWs HAOJIOMaeMBIX TMPOIECCOB W SBIICHHWH, TO3HABATEIHLHOM,
MH(OPMAIIMOHHOW W YUTATENbCKOH KYJIBTYPBI, B TOM YHCIIE HABBIKOB CaMOCTOSTEIHHON
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM JIMTEPATYpOH, MOCTYIMHBIMA TEXHHYECCKUMU
cpelncTBaMu MHPOPMAITMOHHBIX TEXHOJIOTHIA,

HWHTEpEeC K 00YYCHUIO U MO3HAHMIO, JTF0O03HATEIHLHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMUIO, TPOSKTHOMN M UCCIIEIOBATEIILCKON JACSITETLHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJICHHOCTH M YPOBHs OOYUCHHSI B TAJIbHEHIIIEM;

4) opMupoOBaHUSs KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH J>KW3HHU, OTBETCTBEHHOTO OTHONIIEHUS K CBOEMY 3/10POBBIO,
YCTAaHOBKHM Ha 3JIOPOBBIA 00pa3 >KW3HHU, OCO3HAHHE TOCJCICTBUN U HETNPHUATHE BPEIHBIX
MpUBBIUCK (YIOTPEOJICHHS aJIKOTOJIsSI, HAPKOTHUKOB, KypEeHHUs ), HEOOXOIMMOCTH COOJIIOICHUS
paBmJl OC30MACHOCTH MPH OOPAIEHUN ¢ XUMHUYECKHMH BEIIECTBAMHU B OBITY U PEabHOM
JKH3HU,

5) Tpy10BOT0 BOCIIMTAHUSI:

MHTEpeC K MPaKTUIECKOMY U3yUYeHHIO podeccuil U Tpyaa pa3IndHoOro poja, yBaKeHHe
K TpyIy W pe3ylbTaTaM TPYAOBOW IEATETLHOCTH, B TOM YHCJIE Ha OCHOBE IMPUMEHECHHS
OpEeIMETHBIX 3HAaHWM 10 XWMHUH, OCO3HAHHBIM BHIOOP WHAMBHAYAIBHOH TpaeKTOPUU
MIPOJIOJKCHHSI 00pa30BaHUSI ¢ yIETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, YCIENIHON MpodecCHOHaANbHON NeATENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHHUH, TOTOBHOCTh aJIalITUPOBATHLCS B IPO(ECCUOHATILHOM CPeJIe;

6) 3K0JOrM4ecKOro BOCHUTAHMS:

9KOJIOTUYECKH IEIECO00pa3HOE OTHOIIECHUE K IPUPOE KaK UICTOYHUKY KU3HH Ha 3eMIIe,
OCHOBE €€ CyIIIECTBOBaHHS, TOHUMaHUE [IEHHOCTH 3I0POBOTO M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PU3MUYECKOMY M TCHUXHYECKOMY 370pPOBBIO,
OCO3HAaHHE IICHHOCTH COOMIOJCHMsI TMpaBWi O€30MacHOTO TMOBEACHHUS TMpH padoTe C
BEIIIECTBAMHU, a TAKKE B CUTYaIUSIX, YTPOXKAIOIINX 3JI0POBBIO U KU3HH JIIOJICH;

CIIOCOOHOCTU MPUMEHSATH 3HAHUS, MOJIydaeMble MPH W3YYCHUHU XUMHHU, IJIS PEUICHUS
3a/1a4, CBSA3aHHBIX C OKpPYXKAOUIEH MNPUPOJHONM CpEeNoM, M IOBBIILICHHUS YPOBHS
9KOJIOTHYECKON KyIbTYpBI, OCO3HAHUS TJIOOATLHOTO XapaKTepa AKOJIOTHUYECKUX MPOOIeM H
MyTed KX PELICHHS MOCPEACTBOM METOIOB XHMHUH, HKOJOTMYECKOrO MBIIUICHUS, YMEHHUS
PYKOBOJCTBOBATHCS UM B [IO3HABATEIBbHOM, KOMMYHUKATUBHOW U COLIMAIBHOM MIPAKTHUKE.

METAINIPEJIMETHBIE PE3YJIbTATBI

B coctaBe meranpeaMeTHBIX Pe3yabTaTOB BBIACISIIOT 3HAYMMBIE A (HOPMUPOBAHUS
MHPOBO33pEHHsI O0IIEHAYYHbIC TTOHATHUS (3aKOH, TEOPHS, IPUHITUII, THUIOTE3a, GaKT, CUCTEMA,
MIPOLIECC, SKCIIEPUMEHT U APYTOe. ), KOTOPHIE UCIIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4€OHBIX
MpeaMeTax 1 MO3BOJISIIOT HA OCHOBE 3HAHWHN M3 3THX IIPEAMETOB (HOPMUPOBATH NMPECTABICHNE
0 IIEJIOCTHOM Hay4YHOM KapTUHE MUPA, U YHUBEPCAJIbHbIC YU€OHbIE JeHCTBUS (I03HABATEIbHBIE,
KOMMYHHUKATHBHBIE, PETYJISITHBHBIC), KOTOPBhIE 00eCIeuynBaOT (hOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO U OCYIIECTBICHUIO YU€OHOM JAESATEIBHOCTH.

IMo3naBaTebHBIE YHUBeEPcAJIbHbIE YUeOHbIE NeHCTBUS

ba3oBble Jornyeckue aeiicTBUS:



YMEHUSI HUCIOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHHUS] MPU OCBOCHUU 3HAHUM:
pacKpbhIBaTh CMBICTT XUMUYECKHX TIOHATHH (BBIACTATh WX XapaKTEepHBIE TMPU3HAKH,
yCTaHABIUBATh B3aUMOCBSI3b C IPYTUMU MOHITHSIMHU ), HCTIOIH30BATh TIOHATHUS JIJ1s1 00 bSICHEHUS
OT/IeNbHBIX (DAKTOB W SIBICHWW, BBIOMPATh OCHOBAHUS M KPUTEPHUH ISl KIACCHU(PUKAINH
XUMUYECKUX BEIIECTB M XUMUYECKHMX PEaAKIMil, yCTaHABIMBATh MPUYUMHHO-CIICICTBEHHbIC
CBSI3W MEXAY OOBEKTaMU H3YYCHHs, CTPOUTH JIOTHYECKHE DPACCYXACHUS (MHIYKTHUBHEBIE,
J€TyKTUBHBIE, 10 aHAJIOTUHU), 1€JIaTh BHIBOJbI U 3aKIIOUCHUS;

yYMEHHE MPUMEHSTH B MPoIIecce MO3HAHUS MOHITHS (MPEAMETHBIE U METANpPEAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJEIHU, UCIOIb3YeMble B XHMHUHU, MPEOOPa30BHIBATH IIHPOKO
MIpUMEHsIEMbIE B XUMHUH MOJIEJIbHbIE TPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJ 3JIEMEHTA),
XUMHYeCKass (GopMyina M YpaBHCHHE XUMHUYECKOW pPEaKIUu — MPU PElIeHHuH Yy4eOHO-
MO3HABATENIbHBIX 3aJa4, C YYETOM OTUX MOJETbHBIX MPEICTAaBICHUN BBIBISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3y4aeMbIX O0OBEKTOB — XUMUYECKUX BEIIECTB U
XUMHUYECKHUX PEAKIHil, BHISBIATH OOIIME 3aKOHOMEPHOCTH, TPUUNHHO-CIIEACTBEHHBIE CBS3H U
MPOTUBOPEYHS B U3yYAEMBbIX MPOIIECCAX U SABJICHUSIX.

Ba3oBble uccienoBarejabCcKue 1eCTBUA .

YMEHME UCIOJIb30BaTh NOCTABIECHHBIE BOIPOCH! B KAYECTBE MHCTPYMEHTA IMO3HAHHUS, a
TaKk)Ke€ B KayecTBE OCHOBBI i1 (POPMHPOBAHMS THUIIOTE3Bl IO TMPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CY)KJICHHH;

MpHOOpEeTEeHNE OMbITA MO TUIAHUPOBAHUIO, OPTaHU3AIMHA U TPOBEACHUIO YUCHHUECKHUX
9KCIIEPUMEHTOB, YMEHHE HA0JII0/1aTh 332 XOJOM IPOLIECCa, CAMOCTOSTENBLHO IIPOTHO3UPOBATh
€ro pe3ynbTaT, ((OpMyIUpoBaTh 0000IIEHHUS U BBIBOJIBI MO pe3yJIbTaTaM MPOBEAEHHOTO OMbITA,
HCCJIEeI0BaHUs, COCTABISITh OTUET O MPOJIENIaHHOM pabdoTe.

PabGora ¢ undgopmaumeii:

YMEHHE BBIOMPATh, aHAIM3UPOBATH U WHTEPIPETHPOBATH MHPOPMAIUIO Pa3THIHBIX
BUJIOB M ()OpM MPEACTABICHUS, MOTYIaEMYI0 U3 Pa3HBIX WCTOYHUKOB (HAYUHO-TIOMYISpHAs
auTepaTypa XHMHUYECKOTO COJIEp’KaHus, CIpaBOYHbIE NocoOus, pecypchl HMHTepHera),
KPUTHYECKH OIICHUBATh MPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSTH Pa3INIHBIC METOJIBI U 3aIPOCHI IIPU TTOMCKE B 0TOOPE HH(POPMAIHH
Y COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX JIJISl BHIIIOJIHEHUSI Y4EOHBIX U MO3HABATEIHHBIX
3a7a4  ONpeAeN€HHOro THIA, MPUOOpEeTeHHue OmblTa B 00JACTH  HCIOJIb30BAaHUS
MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUW, OBJIAJEHUE KYIbTypOll aKTUBHOTO
WCTIOIB30BAHUS PA3JIMYHBIX MOWCKOBBIX CHCTEM, CAaMOCTOSITEIIBHO BBIOMPATh ONTHUMATBHYIO
¢dbopMy mpencTaBieHus UHGOpPMAIMKM U WIUTIOCTPUPOBATH PELIAEMbIe 3a/1a4ll HECIOKHBIMU
CXEMaMH, AMarpaMMamHu, IpyruMu popMaMu rpaduki U UX KOMOMHAIUSMU;

YMEHHE UCIOIB30BaTh M aHAIM3UPOBATH B IMpoIlecce y4EOHON M MCCIIEeN0BATEIHCKOM
NEeSATENBHOCTH HMHQOPMALMIO O BIMSHUM IPOMBIIIJIEHHOCTH, CEJIbCKOIO XO3SHCTBA U
TPaHCIOPTa HAa COCTOSIHUE OKPYKArOLIEH IPUPOAHOM CPEIbI.

KoMMyHHKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

yYMEHHs 3a7aBaTh BOMPOCHl (B Xoie nauanora W (WiIM) TUCKYCCHM) IO CYIIECTBY
oOcyxxgaeMoil TeMbl, (OpPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBITIOJHEHUS
MPEIIOKEHHOM 3a/1a4H;

YMEHHMSI TPEACTABIATh IOJYyYEHHBIE PE3yJbTaThl IO3HABATEILHOM [EATEIbHOCTH B
YCTHBIX W TMCBMEHHBIX TEKCTax; JejaTh MPE3EHTALUI0 pPe3yIbTaTOB BbIIOJHEHUS
XUMUYECKOTO  JKCIepuMeHTa (1abopaTopHOrO  OmbITa, JA0OpaTOpPHOW paboThl IO
WCCIIEZIOBAaHUIO CBOMCTB BELIECTB, y4€OHOTO MPOEKTA);

YMEHHSI Y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MMO3HABATEIbHON U
HCCIIEIOBATENILCKOM JIEATENFHOCTH MPHU PEIICHNH BO3HHUKAIOIIMX MPOOJIeM Ha OCHOBE yuéTa
00X MHTEPECOB M COIJIACOBAHMS TO3HMIMH (0O0CYXIEeHUS, OOMEH MHEHUSIMH, «MO3TOBBIC



ITYpMbI», KOOpPAMHAIUS COBMECTHBIX JACHCTBUM, OMNpENENECHUE KPUTEPUEB IO OLEHKE
KavecTBa BBHIMOJTHEHHON paOOThI U APYTHE).
PeryasiTuBHble YHUBepCAJIbHbIC yUeOHbIE 1€/ CTBUS:
YMEHHE  CaMOCTOSTEJIbHO  OMNpENeNsITh  LeNU  JeSTENbHOCTH,  IUIAaHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATH U MIPH HEOOXOTUMOCTH KOPPEKTHPOBATH CBOIO JIEATEIHHOCTD,
BbIOMpaTh Hambosee 3(heKTUBHBIE CTIOCOOBI pelieHusl y4eOHbIX U MO3HaBaTeNbHbIX 3ajad,
CaMOCTOSITEJIbHO COCTABJISITh WJIM KOPPEKTUPOBATH MPEITIOKEHHBIA alrOPUTM JIEUCTBUI NpH
BBITIOJTHEHUH 3aJaHUi ¢ Y4ETOM MOJyY€HHUS HOBBIX 3HaHMH 00 H3ydyaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKIMSIX, OLIECHUBATh COOTBETCTBUE NOJYUYEHHOTO pE3yJIbTaTa 3asBJICHHON 1IN,
YMEHHUE UCIOJIB30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEIJIaraéMble B YCJIOBUH 3aJaHUN.
HNPEAMETHBIE PE3YJIBTATHI
B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOEHHUIO O00S3aTENBHOTIO COJAEpIKAHUSA,
YCTaHOBJICHHOTO JIaHHOW (eaepanbHOil paboueil mporpaMMol, BBIIETSIOT: OCBOCHHBIE
00yJaronuMucs Hay4dHbIC 3HAHMUS, YMEHHs W CIIOCOOBI JCHCTBUH, crienmupUUecKue s
MpEeaIMETHON 06sacTu «XUMUsS», BUABI JEATEIBHOCTH MO IMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETAllNK, NpeoOpa3oBaHUI0O U MPUMEHEHHIO B PA3NIUYHBIX YYEOHBIX M HOBBIX
CUTYaIHSIX.
K konmy oOyueHus B 9 kiaacce nmpeaMeTHbIE pe3ysbTaThl HA 0230BOM YPOBHE TOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHHUI:
®  pPACKpPBIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATUIA: XUMUYECKUN IIIEMEHT, aTOM,
MOJIEKYJla, HOH, KaTHOH, aHHOH, TIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl PeaKLus,
XUMHUYECKAs CBS3b, TEIJIOBOW d(PPEKT peakiuu, MoJib, MOJSIPHBIA 00BEM, PacTBOP,
ANEKTPOJUTHI, HEDJIEKTPOJIUTHI, DIEKTPOJUTUYECKAs] AUCCOLMALMS, PEAKIUU
MOHHOTO OOMEHa, Karajau3aTop, XHUMHYECKOe paBHOBecHe, OOpaTHUMble U
HeoOpaTHMbIE peaKliu, OKUCIUTEFHO-BOCCTAHOBUTEIbHBIEC PEAKIINU, OKHCIUTEIb,
BOCCTAHOBUTENb, OKHMCIEHHE W BOCCTAaHOBJIEHHE, aIOTPONHs, amM(pOTEpPHOCTD,
XUMHYECKass CBSI3b (KOBAJCHTHAs, WOHHAs, MeETa/NIMYecKas), KpUCTaIndecKas
peléTka, KOppo3usi METAJIOB, CIUIABbI, CKOPOCTh XUMHUUECKON PEAKINH, IPEIeTbHO
nonyctumas koHueHntpamus [1IK Bemectsa;
® JWUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHIATHI M NPUMEHATH 3TH
MIOHSTHUS TIPU ONMMCAHUH BEIIECTB U X MPEBPAICHUH;

® CIOJNIB30BaTh XUMHUYECKYI0 CHMBOJHKY [JIi COCTaBICHUS (POPMYyNT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUK;

® OIpelessTh BAJIEHTHOCTb U CTENEHb OKHUCJICHHUS XUMUYECKUX JJIEMEHTOB B
COEIMHEHUAX Pa3IM4YHOIO COCTaBa, MPUHAIJIEKHOCTb BEUIECTB K ONPEAEIEHHOMY
KJIaCCy COEAMHEHUH MO (opMysiaM, BUJI XUMHUECKOUN CBSI3U (KOBAJICHTHAS, HOHHAS,
METaJTN4YecKasi) B HEOPraHMYECKUX COCTUHEHHSX, 3apsA]] MOHA MO XUMHYECKOH
dbopMyiie, xapakTep cpeiibl B BOJHBIX pacTBOpaX HEOPraHUYECKUX COEAMHEHUMN, THUII
KPUCTAJUIMYECKOMN pEeIIETKH KOHKPETHOI'O BEIIECTBA;

e packpsiBaTh cMbIch [lepronnueckoro 3akona J[. 1. MenaeneeBa u 1eMOHCTpUPOBATh
€ro MOHMMAaHME: ONUCHIBATh U XapaKTepu30BaTh TabnuuHyto Gopmy llepuonnueckoit
CHUCTEMBbl XUMHUYECKHX D3JIEMEHTOB: pa3inuaTh MOHSTHUS «TJIaBHas moarpymmna (A-
rpynna)» u «mnobouHas noarpynmna (b-rpymma)», manbsle u Oonibline NEPUOJBI,
COOTHOCUTHb 0003HAU€HHUs, KOTOpble MMEIOTCS B IEPHOAUYECKOM Tadiuie, ¢
YHUCJIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB
U 3apsj sijpa, oOliee YHCiIOo 3JIEKTPOHOB M pacHpeiefieHHe UX MO AJIEKTPOHHBIM
CJI0sIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB AJIEMEHTOB U UX
COEAMHEHUH B IpeiesiaX MaJIbIX EPUOIOB U TJIABHBIX HOATPYII C YYETOM CTPOSHUS
UX aTOMOB;
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KIaccu(puuupoBaTh ~ XMMHYECKHE  3JEMEHTBHI, HEOPraHWYEeCKHE  BEIECTBa,
XMUMHUYECKHE peakluu (II0 YUCIly U COCTAaBy yYacCTBYIOUIMX B PEAKLUU BELIECTB, 110
TerI0BOMY 3(h(heKTy, 1o N3MEHEHHUIO CTENICHEH OKUCIICHUSI XUMUYECKHUX JIEMEHTOB);
XapaKkTepu3oBaTh (OMUCHIBaTh) OOIIME M cHelu(UUecKHue XMMHUYECKHE CBOWMCTBA
IIPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPK/1asi OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
Y MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX XMMHUECKHUX PEAKIIMA;

COCTaBJIATb YPaBHEHUS DIICKTPOJUTUYECKONW JUCCOLMALMKA KHCIOT, LICJIOYEH U
coJieH, MOJHbIE U COKPALIEHHBIE YPABHEHUS peaKkluii MOHHOTO OOMEHa, YpaBHEHHUS
peakuui, MOATBEPKAAIOIIMX CYHIECTBOBAHME TI'€HETHUECKOM CBSI3M  MEXAY
BELIECTBAMH Pa3JIMYHbBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHca 3TUX pPeaKluii;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BOZMOXHOCTH
IIPOTEKAHUSI XMMUUECKUX MPEBPAILECHUN B Pa3JINYHBIX YCIOBUSX;

BBIUNCIIST OTHOCHUTEIBHYIO MOJIEKYJISPHYI0O M MOJSIDHYIO MAacChl BEILECTB,
MacCOBYIO JIOJIF0 XUMUYECKOI0 3JIEMEHTA 0 (hOpMYJie COETUHEHUS], MACCOBYIO JI0JII0
BELIECTBA B paCTBOPE, IPOBOJIUTD PACUYETHI 10 YPAaBHEHUIO XUMHUUECKON PEaKIMH;
coOmoaTh IpaBHUja IOJb30BaHMA XMMHUYECKOH Iocylod U J1abopaTOpHBIM
000pyI0BaHUEM, a TAK)KE MpaBUiia OOPAIICHUS C BELIECTBAMU B COOTBETCTBUH C
UHCTPYKLUUSAMHU 10 BBIIOJHEHHIO JIA0OPAaTOPHBIX XMMHMYECKHX OIBITOB I10
MOJIYYEeHHUIO M COOMPaHUIO ra3000pa3HbIX BEIIECTB (aMMHUaKa M YIIIEKUCIIOro Trasa);
IIPOBOAMTH PEAKLIAH, TOATBEPKAAIOIINE KAUECTBEHHBIN COCTAB PA3JIMYHBIX BELIECTB!
pacrno3HaBaTh ONBITHBIM MYTEM XJIOpHA-, OpoMUa-, HOAUA-, KapOoHaT-, docdar-,
CWJIMKAT-, Cynb(aT-, THIPOKCUA-UOHBI, KAaTMOHHI AMMOHHUS M HOHBI HM3yYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHMUECKHUX BEIIECTB;
IIPUMEHSTh OCHOBHBIE OIIEPALIMH MBICIUTEIBHON AESITEIHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHe, 000OIIeHHE, CUCTEeMAaTU3alMI0, BbISABICHHE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€HM — JUISl U3YyYEHHUs CBOMCTB BEIIECTB M XMMHMYECKUX PEAKIMM, €CTECTBEHHO-
Hay4yHble METO/Abl MO3HAHUS — HAOJIIOJEHHE, W3MEpPEHHEe, MOJCIUPOBaHHE,
HKCIIEPUMEHT (peabHbIN U MBICIICHHBIH).
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TEMATHYECKOE INTAHUPOBAHHUE

9 KJIACC
KosnyecTBo 4acoB JIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3jgejioB M  TeM K n (uudposbie)
n/n NPOrpaMMbl Bcero 06HTp OJIbHbIC pﬁaKT"quKHe o0pa3oBaTe/ibHbIE
padoThI padoThI pecypei
Pazjea 1. BemecTBo M XMMH4YeCKHe PeaKINU
11 [ToBroperre u yriayOieHue 3HAHUI 5 1 bubnuoTeka LHOK
' OCHOBHBIX pa3JiesIoB Kypca 8 Kiiacca https://m.edsoo0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH | bubnuoteka [HOK
' XMMUYECKHX peaKIuii https://m.edsoo.ru/7f41a636
13 DNeKTpOoUTHYECKAs JTUCCOIUATTHS. 8 1 1 bubnuoteka [HOK
' XUMHYECKHE PEaKIiu B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Paznen 2. HemeTaslibl M MX COeIMHEHHUSI
21 OOmast xapakTEpUCTHKA XHUMHUYECKHX 4 1 bubnuoTeka HOK
' anemMeHToB VIIA-rpynmsl. ["anoreHst https://m.edso0.ru/7f41a636
o | S e | Biomoss 1K
' PYHIEL— L-€p https://m.edsoo.ru/7f41a636
COEJIMHEHUSI
OOmiasi XapakTepUCTHKA XUMHUYECKHX
bubnuoreka LHOK
2.3 anemeHToB VA-rpynnsl. A3ot, pochopu | 7 1 hitps://m.eds0o.ru/7f41a636
UX COCTUHEHUS
vo | Somr opmemenms e ] : T —
' N PYTIIEL. poA https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCTUHECHUS
Hroro o pazueny 25

Pa3pen 3. MeTa/uibl M UX COeANHEHUS
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

3.1 OO0111e cBOIiCTBA METAIIJIOB 4 Eﬁg?;;r):eelazoo ru/Tf 411;;603%

3.2 Baxkuelimue MeTajuibl 1 UX COSIUHEHUSI 16 Eggg?;;:ee%ioo ru/7f 4156031;
Hroro mo pazmeny 20
Paznen 4. Xumus M OKpysKamoias cpeaa

41 Bemectea u Marepuasisl B KU3HU 3 Bubnuoreka 1IOK
' yeaoBeKa https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 3
p 3 bubnunorexa HOK

C3CPBHOC BpeMi https://m.eds00.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB 10 68

[NTPOTPAMME

13



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHE 9 KJIACC

Ne Hara Tema ypoka Komnu
YCCTB
n/n IUTaH dbakt o
4acoB
Pasnen 1. BemecTBO U XMMHUYeECKHE PeaKINU 17
Tema 1.1. IloBTOpeHue M yriyo0JeHHe 3HAHUII OCHOBHBIX pa3/JesioB Kypca 8 | 5
KJIacca
1 Ilepuonnueckuii 3akoH. llepuonnueckas cucremMa XUMHUYECKUX | ]
snemenToB J[. 1. MenneneeBa
2 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB XUMHUYECKHX 3JIEMEHTOB | ]
MIEPBBIX TPEX TIEPUOIOB
3 Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB 1
4 Buabl XuMH4eCcKo CBSI3M M THUITBI KPUCTAJUTUYECKUX PEIIETOK 1
5 KonTposbnasa padora Nel mo teme «IloBropenue u yrayosaenue | 1
3HAHUI OCHOBHBIX pPa3/eJioB Kypca 8 kiaacca»
Tema 1.2. OcHOBHBIC 3aKOHOMEPHOCTH XHUMHUYECKUX PeaKkuni 4
§) Knaccudukanus XMUMUYECKUX PEaKIfii O Pa3InYHbIM [TPU3HAKAM 1
7 [lonaTHe 0 ckopocTH XUMHUeCKOU peakuuu. [loHaTHE O TOMOreHHbIX | ]
Y TETEPOTCHHBIX PEAKIIHIX
8 [lonsiTue o xuMHUuyecKOM paBHOBecHH. DakTophl, BIUsAOIIME Ha | ]
CKOPOCTh XHUMHYECKOMW peaKIuu U TOJIOKEHUE XHUMHUUYECKOTO
paBHOBECHS
9 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIC PEAKIINU 1
Tema 1.3. JjekTpoauTnyeckas Juccouuanus. XuMuiecKue peakiuum B 8
pacTBopax
10 Teopust snexTponuTudeckor nuccormanuu. CuibHbIe W chadbie | 1
BJIEKTPOITUTHI
11 Hounble ypaBHEHUS peakUuid 1
12 XUMUYECKUE CBOMCTBA KUCIOT U OCHOBAHUM B CBETE MPEACTABICHUM | ]
00 2JIEKTPOIUTUYECKON JTUCCOITHAITTN
13 XUMUYEeCKHe CBOMCTBa coliell B CBeTe TpeicTaBieHHid 00 | 1
AIEKTPOTUTUIECKOMN JTUCCOIHAITIHI
14 [TonsTHe 0 ruapoIM3E Conen 1
15 O060011IeHHEe U cCUCTEMATH3AIMs 3HAHUI 1
16 IIpakTuyeckas padora Ne 1. «PemeHue 3KcnepuMeHTAJIbHBIX | 1
3agau»
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17 KonTpoabnast paGora Ne2 mno Teme «JDiekrpoiauTudeckas | 1
aucconuanyus. XuMHYeCKHE PpeaKui B paCTBOPax»
Paszpnes 2. Hemerayuibl 1 MX COeIMHEHUSA 25
Tema 2.1. O0masi XapakTepuCcTHKA XUMHUYecKHX 3jeMeHTOB VIIA-rpynnsl. | 4
I'ajiorennsl
18 OOmast XapakTepUCTHKa TaJloTeHOB. XHMMHYEeCKHe CBOIcTBa Ha | ]
npuMepe Xjaopa
19 Xnoposogopon. ConsiHas ~ KUCJIOTa, XMMHUYECKHE  CBOWMCTBa, | ]
NOJIy4YEHUE, IPUMEHEHHE
20 [TpakTrueckas padora Ne 2 mo teme «IlonmydeHnue ConassHON KUCIOTHI, | 1
W3y4EHHE €€ CBOMCTBY»
21 Boeluncnenus Mo ypaBHEHHSIM XMMHYECKHX PEaKIUil, ecim oauvH w3 | 1
peareHToB J1aH B U30bITKe
Tema 2.2. OOmasi XxapakTepucTuka XuMu4eckux 3jemMeHToB VIA-rpynnsl. | 6
Cepa u eé coennHeHus
22 OO6mas xapakrepuctuka 31eMeHToB VIA-rpynmbt 1
23 AnnorponHsle Moaupukanmu cepsl. Haxoxnenue cepel u e€ | 1
COEJIMHEHUH B MPUPOAE. XUMHUYECKHE CBOMCTBA CEpPbI
24 CepoBoaopon, cTpoeHue, (hu3nuecKre U XUMUYECKUE CBOMCTRA 1
25 Oxkcunel cepol. CepHast kucioTa, (usnueckue U XUMHYecKue | 1
CBOMCTBA, IPUMEHEHHE
26 XUMHYECKUE PEaKInH, JIeKAIIe B OCHOBE MTPOMBIIIUIEHHOTO criocoba |
MOJlyYEHUS] ~ CEPHOM  KHCIOTBl. ~ XMUMHYECKOE  3arpsi3HEHUE
OKPYKaIoIIei Cpeabl COETUHEHUSIMU CEPbI
27 Bbruncnenne MaccoBOi 10JIM BBIXO/1a MMPOJIYKTA PEAKLIUU 1
Tema 2.3. OOmasi XapakTepUCTHUKA XHUMHYECKHX 3JeMeHTOB VA-rpynmsl | 7
A30T, pochop ¥ UX coeTMHEHUS
28 OOmass ~ xapakrepucTuka  31eMeHTOB  VA-rpymmbel.  A3oT, | 1
pacnpocTpaHeHue B pupoe, pusndeckre u XMMHUYECKHUe CBOICTBA
29 AmMuak, ero Qu3uMvecKkue W XUMHUYECKHE CBOWCTBA, MOJy4deHHE U | 1
MIPUMEHEHNE
30 [Ipaktuyeckas padota Ne 3 mo teme «Ilonydyenne ammuaka, usydenue | 1
€ro CBOWCTBY»
31 A3oTHas Kuc0Ta, €€ (GU3nIecKue U XUMUIECKHE CBOHCTBA 1
32 Hcnonp3oBaHne HUTPATOB MW COJIEM aMMOHUS B  KaudecTBe | ]
MUHEpAJIBHBIX yI00pEeHNH. XUMHUECKOE 3arpsi3HEHHE OKpYXKarolei
Cpebl COeTMHEHUSIMU a30Ta
33 ®Dochop. Oxcun docdopa (V) u dpochopnas kucnora, pusudeckue u | 1
XMMHYECKHE CBOMCTBA, MOJYyYCHUE
34 Hcnonp3zoBanue (ochaToB B KauecTBE MUHEPAIBHBIX ymoOpeHuit. | 1
3arps3HeHue npupoIHOM cpenbl Gocharamu
Tema 2.4. O01asi XapakTepUCTUKA XUMUYECKHUX 3J1eMeHTOB |VA-rpynnbl. 8

Yriepoa 1 KpeMHHH U UX COeTUHEHMS
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35 VYrnepon, pacnpocTpaHeHUe B MpuUpoje, GU3NUecKue U Xxumudeckue | 1
CBOMCTBaA

36 Okcuapl yriepoaa, uUX (U3MUECKHE ¢ XUMHUYECKHE CBOMCTBA. | 1
DKosornyeckue mpoodIeMbl, CBsI3aHHbIE ¢ OKcH0M yriepoaa (1V)

37 YronbpHasg KUCIOTa U €€ COMU 1

38 IIpakTHyeckas padora Ne 4 mo teme "Ilosydenue yriekuciaoro | 1
raza. KauecTBeHHasi peaknusi Ha KapOooHAT-MOH"

39 [lepBoHayanbHble TOHATUS 00 OPraHMYECKUX BEIIECTBAX Kak o | 1
COEJIMHEHUSX YIJIepoia

40 Kpemuuii u ero coeguHeHus 1

41 IIpakTHyeckas padora Ne 5. PenieHue sxcnepuMeHTAIbBHBIX 3a1a4 | 1
no TeMe «BaxkHelIlIne HEMETAIbI U UX COeAMHEHHS

42 KonTposabnas padora Ne3 no reme «BaskHeilmue HeMeTaJIbl M UX | 1
coeIMHEHHU D>

Pa3znen 3. Merajuiibl M X COeTUHEHUS 20

Tema 3.1. O0mme cBOMCTBA METAJLJIOB 4

43 OO0mass XapakTepUCTHKAa XUMHUYECKUX OJIIEMEHTOB — METalUIoB. | 1
Mertamnueckas CBs3b U METALIMYECKAsT KPUCTALUIMYECKAs PEIIETKA.
dusnyeckue CBOMCTBAa METAJIIOB

44 XUMHYECKHUE CBOMCTBA METAUIOB. JJIEKTPOXMMHUYECKUM  psg | 1
HanpsHKeHUH METaJIOB

45 O6mue crnoco6bl momydeHus MertawioB. CraBbl. Beraucnenus mo | 1
YpaBHEHUSIM XHUMHYECKHUX pEaKIui, €CIM OJWH HW3 pPEearcHTOB
COJICPKUT IPUMECH

46 [TonsiTHE O KOPPO3UU METAILIOB 1

Tema 3.2. BaxkHeililnue MeTaJIbl 1 UX COeTMHEHUS 16

47 IllemouHple METAILIBI 1

48 OKCHUBI M TUAPOKCUBI HATPUS U KaJIHs 1

49 [llemouHo3eMeNbHBIC METAJIIBI — KAIBIIUA M MarHui 1

50 Baxneiniie coe TUHECHHS KaIbITHS 1

51 O0001IEeHNE ¥ cCUCTEMATH3AIM 3HAHUI 1

52 KécTkoCcTh BOJBI M CLIOCOOBI €€ yCTpaHeHUS 1

53 IpakT4yeckas padora Ne 6 mo reme "KécTkocTh BOABI U MeTOABI | ]
eé ycrpanenus"

54 AnroMuHAH 1

55 AmMdoTepHbIe CBOMCTBA OKCHA U THIPOKCHIA 1
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56 Keneso 1
57 Oxcuppl, rumpokcu st 1 comn xenesa (1) u xenesa (I11) 1
58 O0001IeHNE ¥ cCUCTEMATH3AIM 3HAHUI 1
59 IIpakTuyeckas padora Ne 7. PemieHue 3kcnnepuMeHTAJBHBIX 32124 | 1
nmo TeMe «Ba:kHelilne MeTAJJILI U UX COEeTUHEHU»
60 BrprunciieHusi 1Mo ypaBHEHMSIM XMMHYECKUX PEaKLUW, €Cld OOWH U3 | 1
peareHTOB JaH B W30BITKE WA COACPKUT TMpUMECH. BrraucieHus
MacCOBOM JJ0JIM BBIXOJ]a POJYKTA PEAKIIUU
61 O0001IeHNE U cCUCTEMATH3AINS 3HAHUI 1
62 KonTpoabnasi padora Ne4 mo teme «BakHeiimmne MeTa/uibl M ux | 1
coeIMHEHHU s
Paznen 4. XuMus U oKpy:kawiuas cpeaa 3
Tema 4.1. BemecTtBa 1 MaTepHuaJbl B "KU3HU Y€JI0BEKA 3
63 BeniectBa 1 maTepuranbl B TOBCEIHEBHOW KU3HU YEJIOBEKA 1
64 XHUMHMUYECKOE 3arpA3HEHNE OKPYKAIOIIEH Cpe/Ibl 1
65 Posib xuMuH B pEIIEHUN YKOJIOTUYECKUX MPOOIeM 1
O0001eHue (pe3epBHOE BpeMH) 3
66 PesepBHblit ypok. O600IIeHHE U CUCTEMATU3AIMS 3HAHHMA 1
67 PesepBHbIil ypok. O000I11ICHHE ¥ CUCTEMaTH3alUs 3HAHUN 1
68 PesepBHbIif ypok. O000IICHNE U CHCTeMAaTH3aIlUsl 3HAHUN 1
Uroro: 68
4acoB
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O
MPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

o Xumus, 9 xmacc/ INabpuensa O.C., OctpoymoB WN.I'., CmankoB C.A. AKIHOHEpHOE

00111eECTBO «3paTeascTBO «IIpocBemieHue»
METOJINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA
YMK «XUMHUL. 9 KJIacc)

1. Xumus. 9 xnace. Yueonuk (aBropsl O. C. I'abpuensu, U. I'. Octpoymos, C.A. Cnaakos).
2. Meronuueckoe mocobue. 9 kmacc (aBroper O. C. T'abpuensa, M.I'. Octpoymos, C.A.
CrnankoB).

3. Ilporpamma kypca XuMuu s 8—9 KiaccoB 00IE00pa3oBaTENbHBIX YUPEKACHUH
(aBroppr O. C. Tabpuwensn, W. TI. OctpoymoB, C. A. Crnagkos).
4. Pabouas Tterpamp. 9 «wimacc (aBropel O. C. Tabpuensn, C.A. Cnankos).
5. Terpaap nis mabOpaTOPHBIX OIBITOB M MpakTHueckux padot. 9 kmacc (aBtoper O. C.
I'aGpuensn, N.B. AKkcéHoBa).
6. Xumus B TecTax, 3amadax W ynpaxHeHusx. 9 kmacc (aBropel O.C. 'abpuensn, 1.B.
Tpuryouax).

IIAPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
1. http://www.alhimik.ru. TlpexncraBneHbl cienyromue pyOpUKH: COBETHI aOUTYpHEHTY,
YUUTEII0 XHMHUH, CIPAaBOYHUK (O4YeHb OoJblias Moa0opka TaOJMI M CIIPABOYHBIX
MaTepHaioB), Becias XMMHsS, HOBOCTH, OJMMIIMAIbI, KyHCTKaMepa (MHOTO HMHTEPECHBIX
HCTOPUYCCKUX CBEICHUIN).
2. http://lwww.hij.ru. XXypraan «XuMusi U KU3HBHIIOHATHO U 3aHUMATEIILHO PACCKA3bIBACT
000 BCEM HMHTEPECHOM, 4YTO MPOUCXOJUT B HAyKe M MHpPE, B KOTOPOM MBI IKHBEM.
3.http://chemistry-chemists.com/index.html. DnexkTpoHHsbIi xypHaT « XUMUKH U XUMHUS», B
KOTOPOM MPE/CTABICHBI OMbBITHl 10 XUMUU M 3aHUMAaTellbHass UH()OPMAIHs, TO3BOJISIOIINC
yBJICYb YYCHUKOB IKCTIEPUMEHTATBHON YaCThIO npeaMeTa.
4. http://c-books.narod.ru. BceBo3morkHast JauTepaTypa 1o XUMHUH.
5. http://lwww.prosv.ru/. [Tocobus st ygamuxcsi, B TOM YHCJIE IS MOATOTOBKH K HTOTOBOM
arrecrauun (OI'D u EI'D), Meroanveckue mocoOMs Uisl yUUTEIeH, HaydHO-MOMYJIsIpHAsI
JauTepaTypa o XAMHH.
6. http://1september.ru/. Xypnan npeaHasHaueH He TOJBKO sl yuuteneid. B HEM
MPEACTaBICHO OOJBIIOE KOJIMYECTBO PAa0OT YYCHHKOB, B TOM YHCIIE HCCIIEI0BATEIHCKOTO

XapakTepa.
7. http://schoolbase.ru/articles/items/ximiya. BcepoccuiCkuii IIKONBHBIA MOPTAT  CO
CChIJIKAMH Ha OGp&SOBaTeHBHHe CaUThI 10 XUMHUH.

8. www.periodictable.ru. CoopauK cTaTeii 0 XMMHYECKHX 3JIEMEHTaX, HUTFOCTPUPOBAHHBII
3KCIIEPUMEHTOM.

18



