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HHOACHUTEJBHAA 3AIIMCKA

[IporpammMa 1Mo XMMHUU Ha YPOBHE OCHOBHOTO 00IEro oOpa3oBaHUsI COCTABJICHA HA OCHOBE
TpeOOBaHUH K pe3ylbTaTaM OCBOSHHSI OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMBbl OCHOBHOTO OOIIEro
oOpaszoBanus, mpenacraBieHHbIX B @I'OC OOO, a Ttakke Ha ocHOBe (enepanbHOl paboueit
IpOTpaMMbl BOCHUTAHUS U C YYETOM KOHUEMNIMU MPENoIaBaHusl y4eOHOTro mpeamera «XUMUs» B
oOpasoBartenbHbIX opranu3anusx Poccutickoii denepamu.

[IporpamMa 1o XuMMuM AaéT NOpPEACTABICHME O LeJAX, OoOmed cTpaTeruu oOy4YeHHs,
BOCIIUTaHUsI M Pa3BUTUS OOYyYalOIIMXCS CpPEACTBAMH Y4YeOHOTrO NpeaMeTa, YCTaHABJIMBAET
o0s13aTesIbHOE MPEIMETHOE COJEpIKaHUe, MpelycMaTpuBaeT paclpeieseHue ero o KiaccaM M
CTPYKTYpUPOBAaHUE IO pa3jiesiaM U TeMaM MpOorpamMMbl MO0 XUMHUHU, ONPEAEISIET KOJIMUYECTBEHHbIE U
KAUECTBEHHbIE XapaKTEPUCTUKU COJEP)KAaHUS, PEKOMEHJYEMYIO IOCJEI0BAaTEIbHOCTh U3YUEHUS
XUMHUHM C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JOIMKM y4yeOHOro mpolecca,
BO3PAacTHBIX OCOOEHHOCTEN 00YYaroIIMXCs, ONpeAesieT BO3MOKHOCTH MpeAMeETa JUIsl peaan3alnuu
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeNbHOW MPOTpaMMbl HA YPOBHE
OCHOBHOTI'0O 00111ero 00pa3oBaHusl, a TAKKe TPeOOBAaHUI K pe3yiabTaTaM 00yYeHHs XMMUU Ha YPOBHE
nenell M3ydeHus INpeAMeTa M OCHOBHBIX BMJIOB Y4eOHO-TIO3HABATEIbHOW JESTEIbHOCTU
00yyYaroIerocs o OCBOCHUIO y4eOHOT0 COJIepKaHMSL.

3HaHUE XUMHM CIY’)KUT OCHOBOHM JUIsl (popMUpOBaHMS MHUPOBO33pEHHsI 00y4aroIIerocs, ero
NPECTaBICHUN O MaTEPHAIbLHOM EIMHCTBE MHUPA, BAKHYIO POJIb HTPalOT (popMupyemble XUMHUEH
IPEJICTAaBICHUS] O B3aMMOIPEBPALIEHUSIX HEPTMU M 00 3BOJIIOLMHU BEIIECTB B MPUPOAE, O MYyTAX
pemieHus TrI00anbHBIX MNpPOOJEM  yCTOMYMBOIO  pa3BUTHsI  4YEJIOBEUECTBA —  ChIPbEBOM,
HHEPreTUUECKOH, MUIEBOM U HKOJIOTUYECKON 0€301acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET peau3aliil BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (OPMHUPOBAHUS KYJIBTYPbI
JUYHOCTH, €€ 001eil U (yHKIMOHATLHON TPAMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHUPOBAHHME MBIIUICHHUS U TBOPYECKHX CIIOCOOHOCTEH OOyyarommxcs,
HaBBIKOB ~ MX  CaMOCTOSITENIbHOM  y4yeOHOW  JESTeNbHOCTH,  OSKCIEPUMEHTAJIbHBIX U
UCCJIEIOBATEIbCKUX YMEHUH, HEOOXOJUMBIX Kak B IIOBCEAHEBHOW IKU3HU, TaKk U B
MpoeCCHOHAIBHON JESTEIHHOCTH,

3HAKOMMT CO CHEIU(PUKON HaydHOTO MBIIUIEHUS, 3aKJIa/IbIBA€T OCHOBBI IIEIOCTHOTO B3IJIsI/Ia
Ha €MHCTBO MIPUPOJIBI " 4eJI0BEKaA, ABJIAETCS OTBETCTBEHHBIM 3TaroM
B ()OPMHUPOBAHUHU €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00y4aroIuXcs;

CHOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYUYHBIM 3HAHUSM,
K IIPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJIa/l B 9KOJOIMUYECKOE 00pa3oBaHue 00yUYarOIHUXCs.

JlaHHbple HampaBieHMs B OOYyYEeHMHM XUMHM OOECHEUMBAIOTCS CHEeUU(UKON coaepx aHus
yueOHOro mpenMeTa, KOTOPbIM SBISETCS MeJaroruuyecky aJanTHPOBAHHBIM OTpaXKeHHEM 0a30BOM
HayKH XMMUU Ha ONpe/IeIEHHOM JTare e€ pa3BUTHSL.



Kypc xuMuum Ha ypoBHE OCHOBHOIO OOILIEro 0Opa3oBaHMs OPUEHTHPOBAH HA OCBOCHME
00y4aromyMHUCsS CUCTEMBl NEPBOHAYAIBHBIX MOHATHA XUMHH, OCHOB HEOPTaHUYECKOM XHMHUHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBbIX [IOHATUH OPTraHUYECKOW XUMUH.

CrpykTypa colepXaHHs HpOrpaMMbl MO XHMHUH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona k e€ mizydeHuro. CoJepkaHUE CKIIAJBIBAETCS U3 CUCTEMBl IOHATUH O XUMHYECKOM
3JIEMEHTE U BEIIECTBE U CUCTEMbI OHATUI 0 XUMUYecKol peakuuu. O0e 3TH CUCTEMBbI CTPYKTYPHO
OpPraHM30BaHbl 10 NPUHLUIY IOCICIOBAaTENBHOIO Pa3BUTHS 3HAHMM Ha OCHOBE TEOPETHUYECKUX
IIPEJICTaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa JI. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHS O CTPOEHUH aToMa U XUMUYECKOM CBA3H;

— IpeACTaBICHUN 00 JIEKTPOJUTUYECKON AUCCOLUAIMU BEIIECTB B paCTBOPAX.

TeopeTnueckue 3HAHUS pacCMaTpUBAIOTCd Ha OCHOBE OSMIMPUYECKH IIOJIYYEHHBIX U
OCMBICIICHHBIX ()aKTOB, Pa3BUBAOTCS M1OCIEA0BATEIBHO OT OJHOIO YPOBHS K JIPYTOMY, BBIIIOJHSS
(GyHKIUU OOBACHEHHUS M MPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS M BO3MOXHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U TIOJYyYEHHUS U3y4aeMbIX BEILECTB.

OcBoeHue mporpamMMmbl 10 XHUMHU CIIOCOOCTBYeT (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKOM COCTaBILAIONICH HAYyYHOM KapTHHBI MHpAa B JIOTMKE €€ CHUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOIICHUS K HAay4YHOMY 3HaHHMIO U METOJaM IO3HaHUA B Hayke. V3yueHue xumuu
IPOUCXOJUT C MPUBJICUEHUEM 3HAHUI U3 paHee M3YUYEHHBIX y4EOHbIX MpeaMeToB: «OKpyKarolui
Mup», «bronorus. 5—7 knaccel» U «Du3uKa. 7 KIacey.

[Ipy u3y4eHUn XUMHU TPOUCXOAUT (POpPMUPOBAHHE 3HAHUI OCHOB XMMHYECKON HAyKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHMSI, PAKTUUECKOM AEATENIbHOCTH YeIOBEKa U KaK OJJHOTO M3
KOMIIOHEHTOB MMPOBOM KyJbTYpbl. 3ajada y4eOHOro mpeaMera COCTOUT B (OPMHPOBAHUU
CHUCTEMbl XMMHYECKHUX 3HAHUN — BaXHEHIIMX (PAKTOB, NMOHATHUI, 3aKOHOB M TEOPETUYECKHX
HOJIOKEHUH, JIOCTYNHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, sA3blka HAayKd, B
NPUOOIIEHNN K HAYYHBIM METOJaM MO3HAHUS NPU M3YyYEHHUH BEIIECTB U XMMUYECKUX peakuui, B
(GOpMUPOBAaHMM W PA3BUTHUM [I03HABATEIbHBIX YMEHUH M MX NPUMEHEHUU B Yy4eOHO-
MO3HABATEIIbHON U y4eOHO-MCCIIE0BATENbCKON JEeSATEIbHOCTH, OCBOCHHM IpaBUJl OE€30MacHOro
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[lpy wm3yuyeHHMM XMMHMHM Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs Ba)KHOE 3HAYCHHE
npuoOpenu Takue 1eu, Kak:

—(OopMHUpPOBaHME HHTEIUIEKTYaJlbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CamM000pa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHUIO PELICHUH, CIOCOOHON alanTupoBaThcs K OBICTPO
MEHSIOLUMCS YCIIOBUSAM KU3HU;

—HamnpaBlIeHHOCTh OOy4YeHMs Ha CHCTeMaTHyeckoe NpuoOlieHne oOlyyaromuxcs K
CaMOCTOSITENIbHOM MO3HABATEIbHOM JI€ATENbHOCTH, HAyYHbIM METOAAM IO3HaHUA, (OPMHUPYIOLIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUM;

—obecrieyeHre YCIOBUH, CHOCOOCTBYIOUIMX TMPUOOPETEHHI0 OO0YYaroIIMMHCS — OIbITa
pa3HOOOpa3HON NeATENbHOCTH, MO3HAHUS W CAMOINO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCATIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

—opmupoBanue oO0mieil (QPyHKIIMOHAIBPHOW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
qucIe YMEHUH OOBSICHATh U OLCHUBATH SIBICHHS OKPY’KAIOIIET0 MUpPA, UCIIOJIb3YS 3HAHUS U OIBIT,
MOJTy4YEHHBIE MTPH U3yYEHUU XUMUU, IPUMEHATh UX MPU PELIeHUH MPOOJIeM B MOBCEAHEBHON KU3HU
U TPYZIOBOM NESTENIHOCTH;



—dopmupoBanue y oOydaroumxcs T'yMaHHUCTHMYECKHUX OTHOIICHWH, MOHUMAaHHUS LEHHOCTU
XUMHUYECKUX 3HAaHUW s BbIPaOOTKH S3KOJOTHYECKH I1eJeco00pa3HOro MOBEIEHUs B OBITY U
TPYJAOBOM JNEATEIbHOCTH B LIEISX COXPAHEHMSI CBOETO 3/J0POBbS U OKpYKaIOLIEH NPUPOIHON
Cpelibl;

— pa3BUTHE MOTHUBAIIMK K O0YyYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIIO U CAaMOBOCIIUTAHUIO Ha
OCHOBE YCBOEHHUS OOIIEUEIIOBEYECKUX [ICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Hpoduiis u
HAIPaBIEHHOCTHU JaJIbHEHIIET0 00yUEeHHUS.

OO61iee 4ucIO YacoB, OTBENEHHBIX JI U3YYEHUS XMUMHHM Ha ypOBHE OCHOBHOI'O OOLIETO
obOpazoBanusi, cocTaBisgeT 68 yacoB: B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

COILEPKXAHUE OBYYEHUSA
9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuii  3akoH. Ilepmoamueckas cucreMa  XUMHUYECKHX — dnemeHToB [l
U. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XMMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kajusl, KalblUsl U WX COEIAWHEHUN B COOTBETCTBUM C
M0JIO’KEHHEM 3JIeMeHTOB B [lepronyeckoii cucteMe U CTpOEHUEM X aTOMOB.

Crpoenue BellecTBa: BHUAbl XWMHUYECKOW CBSI3U. THIBI KPUCTAUIMYECKHX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEILLECTBA OT TUIA KPUCTAIIMYECKON PEIIETKU U BU1a XUMUUYECKOU CBSI3U.

Knaccudukanus M HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCSAUIMXCS K Pa3IM4YHbIM KJaccaM HEOPTaHMUYECKUX COCIMHEHMI, TeHETUUECKas CBS3b
HEOPraHUYECKUX BEILECTB.

Knaccugukamuss XUMHUECKUX pEaKIUil M0 Pa3iMYHBIM IMpHU3HAKaM (10 YUCIy U COCTaBy
YYaCTBYIOUIMX B PEAKIMU BEUIECTB, IO TEIUIOBOMY 3(P(EKTy, 0 M3MEHEHUIO CTENCHEH OKUCICHHS
XUMHUYECKHX 3JIEMEHTOB, TI0 OOPAaTUMOCTH, 10 YYACTHIO KaTaanu3aTopa). DK30- H SHIOTCPMUICCKHEC
peaxkuuy, TepPMOXUMUYECKHE YPaBHEHUS.

[Tonsatue o ckopoctu xumuueckoi peakuuu. IloHsTHe 00 OOpaTHUMBIX M HEOOpPAaTHMBIX
XUMHUUYECKHUX peakuusx. IIoHATHEe 0 TOMOreHHBIX U FE€TEpPOTreHHbIX peakuusax. [lonsatue o katanmse.
[TonsiTe 0 XMMHYECKOM paBHOBeCUHU. PaKTOPBI, BIUAIOLIUE HA CKOPOCTh XUMHUUECKON PEaKIUU U
MOJIO’)KEHNE XUMUYECKOTO PaBHOBECHSI.

OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE  pPEaKLUU, DJJIEKTPOHHBIM 0OajaHC  OKHUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlieHHE YpaBHEHMHM OKHCIUTEIbHO--BOCCTAHOBUTEIIbHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI0 OajlaHca.

Teopust DJIEKTPOIUTUYECKONW OUCCOLMALUU. DJIEKTPOJMTHI M HEDJIEKTPOIUTHL. KaThoHBI,
AQHUOHBI. MeXaHN3M JUCCOLMALMU BEIIECTB C Pa3IU4YHbIMU BUJAMH XUMUYECKOW CBs3U. CTENEHb
nucconranui. CUIIbHBIE U Cl1a0ble 3JEKTPOTUTHI.

Peakiun voHHOro oOMeHa. YclIoBHs IMPOTEKaHWs peaklUii MOHHOTO OOMEHa, MOJHbIE U
COKpalllEHHBIE HMOHHBIE ypaBHEHMs peakiuil. CBONCTBAa KHCIOT, OCHOBaHMM U COJIEH B CBETE
MIPEACTABICHHH 00 AJIEKTPOIUTUUECKON nuccoruanuu. KadecTBeHHbIe peakiiuu Ha HOHBL. [loHsTHE
0 THJIPOJIU3€E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENISIMH KpPUCTAUNIMYECKUX PEIETOK HEOPraHWYeCKHMX BEUIECTB —
METAJUIOB U HEMETAJUIOB (rpaduTa U anMasa), CJIOKHBIX BELIECTB (XJIOpHIa HATPHSL), HCCIEI0BAHNE
3aBHCUMOCTH CKOPOCTH XHMHYECKOM peakuuu OT BO3ICHCTBUS pa3iIU4yHBIX (aKTOPOB,



UCCIICIOBAaHUE 3JIEKTPONIPOBOJHOCTH PAcTBOPOB BEIECTB, Ipoliecca AUCCOLMAIMM  KHUCIIOT,
menoyed U coseil (BO3MOXKHO HCHOJB30BAHME BHJIEO MATEPHANIOB), IMPOBEJICHHE OIIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKM TPOTEKAHUS pEeakIuii HMOHHOro oOMeHa (oOpa3oBaHME OcCaJKa,
BBIJICJIEHUE Ta3a, OO0pa3oBaHHE BObBI), OMBITOB, WILIIOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX pPEaKUuil (TOpeHHe, peaKIWu pPas3JIoKEHUs, COCIWHEHHS), PACIO3HABAHUE
HEOPraHMYECKUX BEUIECTB C IIOMOILIbK0 KAayeCTBEHHBIX pEAaKIMi Ha MOHBI, pELICHUe
9KCHEPUMEHTAIbHbIX 3a7a4.

HemeTtayuibl 1 UX COeJUHEHHUS

OO0wast xapakTepucTika rajsoreHoB. OcoOEHHOCTH CTPOEHMsI aTOMOB, XapaKTepHbIE CTEIIEHU
okucnenus. CtpoeHne W (U3NYECKHE CBOWCTBA INMPOCTBIX BEIIECTB — TaJIOTCHOB. XHMHUYECKHE
CBOWCTBA Ha TIpuUMepe XJopa (B3aMMOACUCTBHE C METAJUIAMH, HEMETAaJUIaMH, UIeJI0YaMH).
XnopoBogopoa. ConsiHasi KUCIOTa, XUMHUYECKUE CBOMCTBA, MOJIydeHHUE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOAAa Ha OpraHU3M ueloBeKa. BakHeWine XJIOpUABl M WX HAXO0XKJICHHE B
pUpOE.

OOmasts  xapakrepuctuka 31eMeHToB VIA-rpynmbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTtpoeHue M (pu3MUEeCKHue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOIHbIE MOIM(PUKALIMHY KUCIOPOAA U cepbl. XMMUYECKHE CBOMCTBA CEPHI.
CepoBonoponi, cTpoeHue, GU3NIecKue u XUMUIecKre cBoiicTBa. OKCHIBI Cephbl KaK MPEICTaBUTEIN
KHACIOTHBIX OKcHIoB. CepHas KuCIOTa, (U3NYECKHEe M XUMHYECKHE CBOHCTBa (00Imme Kak
NPEJCTAaBUTEINS KJacca KHUCIOT W crernuduueckue). XUMUYECKAE PEaKIiH, JISKallne B OCHOBE
IPOMBIIIIEHHOTO CIOC00a MoJiydeHus:i cepHoil kucinoTel. Ilpumenenue cepHoil kucinorsl. Comu
CEpHON KHUCIIOThI, KaUeCTBEHHAsl peaklus Ha cyiabdaT-uoH. HaxoxaeHue cepsl U e€ coeiMHEHUil B
npupojie. XUMHUYECKOe 3arps3HeHHE OKPYXKAIOLIEH Cpelpl COSIMHEHHSIMHU cepbl (KHCIOTHBIE
JIOX/IM, 3arpsi3HEHKUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MpeA0TBPaICHuUS.

OOmast  xapakTepucTuka 351eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHsI aTOMOB,
XapaKTepHbIE CTETIEHU OKUCICHUA. A30T, paClpOCTPaHEHUE B IPUPOJIE, (PU3HUECKUE U XUMUYECKHE
cBoiictBa. Kpyrosopor a3zota B mpupoae. AMMHak, ero (pusMueckue M XHMUYECKUE CBOMCTBA,
nojy4yeHue u npumenenue. Com aMMOHHMS, UX (PU3NYECKHE U XUMHUYECKUE CBOMCTBA, IPUMEHEHHE.
KadecTBeHHast peakiysi Ha WOHBI aMMOHHs. A30THas KHCIOTa, €€ TMoNydeHHe, (U3NYEeCKue M
XUMHYECKHE CBOMCTBa (0OmMe Kak TMPEACTaBUTENS Kiacca KHUCIOT | CIEHU(PHUECKHUE).
Vcnonb30BaHuEe HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAIbHBIX y10OpeHui. XUMUYecKoe
3arps3HEeHue OKpYXKarollel cpesibl COeTMHEHUIMH a30Ta (KMCIOTHBIE T0XK/IH, 3arpsi3HEHUE BO3IyXa,
nouBsl U BoJ0EMOB). Pocop, amnorponHsle Mogupukanuu dpochopa, Gpuzndeckne 1 XuMHIECKUE
coiictBa. Okcun dochopa (V) u docdopHas kuciora, pU3NUECKUE U XUMHUECKUE CBOMCTBA,
nosyuenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPATBHBIX YIOOPEHUH.

OO6mass xapaktepuctuka 3yeMeHToB [VA-rpynnbl. OcCOOE€HHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHBbIE CTENEHH OKHCICHUS. YTIEPOJ, auIOTPOIHBIE MOAM(MUKAIINK, PAaCIpOCTPaHEHUE B
npupoze, GU3NIecKue U XMMUYecKne CBOWCTBa. Ajcopoums. KpyroBopot yriepoma B mpupoe.
Oxcuzpl yrieposaa, ux (pU3MUEcCKue M XUMHUYECKHE CBOWCTBA, JIeHCTBHE Ha >KHMBBIE OpPraHU3MBI,
NOJTyYeHHe M MpPUMEHEHHWE. DKOJOTMYeCcKHe NMpoOJeMbl, CBsi3aHHBIE ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a T100aJIbHOTO MOTEIJICHNs KIIMMaTa, MapHUKOBBINA 3¢ dekT. YTosbHas KUCIoTa U € Co,
uX (U3MUECKUEe U XMMHUYECKHE CBOICTBA, MoJlyuyeHHe M NpuMeHeHue. KauecTBeHHas peakius Ha
kapOoHaT-MOHBL. Vcronb30BaHue KapOOHATOB B OBITY, MEIUITMHE, MTPOMBIIIICHHOCTH U CEIbCKOM
XO341CTBE.



[lepBoHavanbHble MOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KAaK O COEJUHEHHUSX YIiepoja
(MeTaH, 3TaH, 3TUJIEH, AllETUJICH, 3TAHOJ, TTULEPUH, YKCYyCcHas KucnoTa). [IpupoaHble HCTOYHUKU
YIJI€BOAOPOAOB (Yroiib, MPUPOIHBIN ra3, He(PTH), MPOIYKTHI UX MepepaboTku (OEH3MH), UX POJIb B
OBITYy W TPOMBINIICHHOCTH. [lOHATHE O OMOJIOTMYECKH BAKHBIX BEIIECTBAX: KHUpaxX, OeNKax,
yriaeBojax — M HUX POIM B JKU3HU 4YeloBeKa. MarepuallbHOE €AMHCTBO OpPraHUYeCKUX U
HEOPraHWYECKUX COETUHECHHUI.

Kpemuuii, ero ¢usnueckue u XUMUYECKHE CBOMCTBA, IMOJYYeHHE U MpPUMEHEHHUE.
Coenunenus kpeMHus B npupoze. O0mue npeacrasieHus o0 okcuae kpemaus (IV) u kxpeMHueBoi
kuciore. CHUIIMKATBI, X UCIIOJIb30BaHUE B OBITY, B IPOMBINIJICHHOCTH. BaxkHeilne crpouTenbHbIe
MaTepHabl: KEpaMHUKa, CTEeKJIO, IIEMEHT, O0eToH, xene300eToH. IIlpobneMsr OGe30macHOTro
MCIIOJIb30BaHUs CTPOUTEIBHBIX MAaTEPUAJIOB B [IOBCEIHEBHOM JKHU3HH.

Xumuueckuii IKCnepumMeHm:

U3ydeHHe OO0pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTBI, MPOBEICHUE
KAUeCTBEHHBIX PEaKIMUi Ha XJOPUI-MOHbI U HAONIO/IEHHWE MPHU3HAKOB UX IMPOTEKAHMS, OIMbBITHI,
oTpaxaromue (pu3nvyeckrue M XUMUYECKHE CBOICTBA TajoreHOB M HMX COEIMHEHUN (BO3MOXKHO
UCIIONIb30BaHUE BUJEOMATEPHUAIOB), O3HAKOMJIEHHE C oOpaslaMu XJIOpUIOB (TaJIOr€HUOB),
O3HAKOMJICHHE ¢ o0OpasmamMu ceppl H €€ COeOUHEHUSMU (BO3MOXKHO HCIOJB30BaHUE
BHUJICOMATEPHAIIOB),  HAONIOACHHE  TIpollecca  OOyIJIMBaHUSA  caxapa  MOJI  JeHCTBUEM
KOHUEHTPUPOBAHHON CEPHOM KHUCIIOTHI, W3YYEHHE XUMHYECKHX CBOMICTB pa30aBiICHHON CEpHOMN
KHUCJIOTBI, IPOBEJICHUE KaueCTBEHHOW pEaKIMH Ha Cynb(paT-MOH M HaOJIIOJIEHUE IpU3HaKa €&
NPOTEKaHUs, O3HAKOMJICHHE C (PU3NUYECKHMHU CBOMCTBaMHU a3zoTa, ¢ochopa W HX COCTUHEHUH
(BO3MOKHO HCIIOJIb30BAHHME BHJIEOMATEPHANIOB), 00pa3aMu a30THBIX U (OCcHOpHBIX YIOOPEHUI,
noJlyueHue, coorpanue, pacrio3HaBaHUE U U3yYeHHE CBOMCTB aMMHaKa, MPOBEACHUE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHUS U (hocdaT-uOH U U3YUYECHHE MPU3HAKOB UX MPOTEKAHUs, B3aUMOCHCTBHE
KOHIIEHTPUPOBAHHON a30THOW KHCIIOTHI C MEIbI0 (BO3MOXHO HCIIOIB30BaHHE BUACOMATEPUAIIOB),
U3y4YEeHHUE MOJeNiel KPHUCTaUIMYECKUX PemEToK anmasa, rpadura, QyniepeHa, 03HaAKOMIIEHUE C
IPOLECCOM aJCOpOLMU PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VYIIEM U YCTPOHCTBOM
IPOTUBOTa3a, MOJlyueHUE, coOMpaHue, pacro3HaBaHHE W H3Y4YEHHE CBOMCTB YIVIEKHCIOrO rasa,
MIPOBE/ICHUE KAUECTBEHHBIX PEaKIMi Ha KapOOHAT W CHUJIMKAT-MOHBI W M3YyYCHHE TMPHU3HAKOB X
IPOTEKaHUs, O3HAKOMJICHHE C TPOAYKUMEH CHIMKAaTHOW IPOMBIIIEHHOCTH, pEelIeHue
AKCIIEPUMEHTANIbHBIX 33/1a4 110 TeMe «BaxkHeillre HeMeTallIbl U UX COCTUHEHUS».

MeTa/ibl M MX COCAUHEHUS

OO01mas XxapakTepUCTHKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHUU WX TOJOXKEHHS B
Ilepuoauueckoit cucreme xumuueckux dyemMeHToB /[[. WM. MenneneeBa W CTpOEHHS aTOMOB.
CrpoeHue MetauioB. Merauinueckass CBSI3b W MeETaJUIMYECKas KpUCTAJUIMYecKas pemérka.
DNEeKTPOXUMUYECKUN Psifl HANpsDKEHUH MeTawioB. (Du3nueckue W XUMHYECKHE CBOMCTBa
MeTayioB. OOmme crnocoObl MoiaydeHus MeTaysioB. [loHATHE O KOppo3uM METayioB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CmiiaBbl (CTaib, YyryH, IIOPANTIOMUHHUI, OpoH3a) U HX
MPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[[{enounble MeTamibl: nojoxkenue B Ilepuoamueckoil cucteMe XUMUYECKHX 3JeMeHTOB [l.
W. MenpeneeBa, CTpoeHHE HMX aTOMOB, HAaXOXkJACHHE B mpupoje. Pu3nyuecKkrue U XUMUUYECKUE
CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKCUabl U TUIPOKCUIBl HaTpus U kanus. [Ipumenenue
HIEJIOYHBIX METAJIJIOB U UX COEUHEHUH.

[[lenoyHoO3emMeNbHBIE METAJUIBI MAarHU M KalblMil: moJioxkeHue B llepuoguueckoil cucreme
xuMmudeckux sseMeHToB [[. WM. MenpaeneeBa, CTpO€HHME KX AaTOMOB, HAXO0XJICHUE B MPHUPOJE.



®u3nueckue U XMMHYECKHE CBOMCTBA MarHusl M Kajuplus. BaxkHeWlne COEIUHEHHs KalbLUs
(oxcua, TUAPOKCHUL, conn). KECTKOCTH BOBI M CIIOCOOBI €€ YCTpaHeHHUS.

AmoMuHuii: nonoxenue B Ilepuoguueckoil cucreMe XUMHYECKMX 3J€MEHTOB [l
W. MenpeneeBa, cTpoeHUE aTomMa, HaXOXACHUE B mpupoje. Ouznueckre U XUMHUUECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A AITFOMHHHSL.

Keneso: nonoxenue B [lepuoauueckoit cucreme xumuyeckux snemeHToB J[. 1. Menneneesa,
CTpOEHHE aTOMa, HaxoXeHue B npupoze. dusnueckue U XUMHUYECKHUE CBOMCTBA Kene3a. OKCUIbL,
ruapokcuabl 1 conu xenesa (11) u sxenesa (III), ux cocra, cBOWCTBA U MOTy4YEHHUE.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C 00pa3llaMu METAJJIOB M CIUIABOB, WX (DH3UYECKUMH CBOHCTBAMH, U3yUCHHE
pe3yJIbTaTOB KOPPO3HH METAIOB (BO3MOXKHO HCIOJIB30BAHUE BHJICOMATEPUAIOB), OCOOECHHOCTEH
B3aUMOJICHCTBUSL OKCHJA KajlblUs W HaTpusi C BOAOM (BO3MOXXHO  HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, MpoIecca TOpeHUs Kelie3a B
KHCII0poJie (BO3MOXKHO MCIOJIb30BaHUE BHIEOMATEPHAIIOB), PU3HAKOB MPOTEKAHUSI KaueCTBEHHBIX
peakIMii Ha MOHBI: MarHWs, KaJbIUs, aIFOMUHUS, ITUHKA, kene3a (II) u xemeza (III), memu (I1),
HaAOJIO/IEHUE U OINKCAHUE IMPOLIECCOB OKPAIIMBAHUS ITUIAMEHU MOHAMU HATPHS, Kallus U KaJbIUsd
(BO3MOYKHO HCIIOJIb30BaHKE BUEOMATEPUATIOB), UCCIIeOBaHHE aM(OTEPHBIX CBOMCTB TUAPOKCUIA
ATIOMUHMS U THAPOKCHJIA IIMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3amad 1Mo Tteme «Baxkueitmme
METaJUIbl U UX COCTUHEHUS.

XuMus M OKpyKaouas cpeia

BemectBa u Marepuansl B MOBCEIHEBHOM KM3HMU uesioBeKka. be3zomacHoe MCHosib30BaHUE
BEIIECTB M XHMMHUYECKUX peakuuii B ObITy. [lepBas momMomp Npu XUMHUYECKHX OXKOTax U
OTpaBJICHUSIX.

XYMHYECKOE 3arpsi3HEHUE OKpYyKaromlehd cpensl (mpelnenbHas IOMyCTUMAas KOHIICHTPAIUs
Beniects, nainee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHYECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIE MATEPUAJIBI).

Mescnpeomemmnuwie ceasu

Peanuzamusi MeXNpeIMETHBIX CBSI3€d NpPH WM3YyYEeHWH XUMHH B 9 Kilacce OCYIECTBISETCS
Yyepe3 UCIOJIb30BAHNE KaK OOIIWX €CTECTBEHHO-HAYYHBIX MOHSATHN, TaK U MOHSATUHU, SBISTFOITUXCS
CHUCTEMHBIMU ISl OTAENbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE MOHSTHS: HAay4HBIM (DaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAJM3,
CUHTE3, Kiaccuukanus, TMepUOJUYHOCTh, HAONIOJCHHe, OJKCHEPUMEHT, MOJEIUPOBaHUE,
U3MepeHHe, MOJIETh, SIBICHNE, TAPHUKOBBIN () PeKT, TEXHOTOTHS, MaTepHAIIbI.

®dusnka: Marepusi, aroM, OJJIEKTPOH, TPOTOH, HEUTPOH, WOH, HYKJIUJI, H3O0TOIIHI,
paauoOaKTUBHOCTh,  MOJIEKYJa, JJICKTPUYECKUW  3apsifl, MPOBOJHUKH, MOJYIPOBOTHUKH,
TUDJICKTPUKHA, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM, arperaTHOE COCTOSHHUE BEIIEeCTBa, Tas,
pacTBOp, paCTBOPUMOCTH, KPUCTAIIMYECKAsT PEHIETKA, CIUIaBbl, (PU3NYECKUE BETUYUHBI, €IUHUIIBI
MU3MEPEHHUS], KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COMHILE.

buonorus: ¢orocuHTes, npixaHue, Ouocdepa, 3KOCHCTEMa, MHUHEpAIbHBIE YAOOpEHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEILIECTBRA.

['eorpadusi: armocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TTOPOJIBI, MOJIE3HBIE UCKOMAEMBIE,
TOIUTMBO, BOJTHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA ITPOI'PAMMBLI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE pe3yNbTaThl OCBOEHUS MPOTrpaMMbl OCHOBHOIO o0miero oOpa3oBaHUs
JIOCTUTAIOTCS B XOZ€ OOy4eHHUsI XUMUU B €MHCTBE Y4eOHON M BOCIUTATEIBHON JEATEIBHOCTH B
COOTBETCTBUU C TPAJULUOHHBIMH POCCUUCKUMHU COLUOKYJIBTYPHBIMU U TyXOBHO-HPAaBCTBEHHBIMU
OCHHOCTAMU, IIPUHATBIMU B O6H_IGCTBG npaBujiaMM W HOpMaMu IIOBCACHUA U CHOCOGCTBYIOT
poIreccaM caMONO3HAHUS, CAMOPA3BUTHS M COITMATN3AINN 00yJatOIUXCsl.

JInuaOCTHBIC pPE3yiabTaThl OTpaXXarOT TOTOBHOCTHb 06yanOH1HXCSI PYKOBOJACTBOBATLCA
CHUCTEMOM ITIO3UTHUBHBIX IOEHHOCTHBIX OpI/IeHTaLII/Iﬁ U pacHIMpCHUEC OIIbITa ACATCIIBHOCTHU Ha eé
OCHOBE, B TOM YHCJIE B YACTHU:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LEHHOCTHOTO OTHOIIEHHUS] K OTE€YECTBEHHOMY KYJIBTYPHOMY, HUCTOPHUYECKOMY U HAyYHOMY
HACJIEUIO, TOHMMAHUS 3HAYEHHUS XMMHMUYECKONM HAayKh B JKHU3HH COBPEMEHHOTO OOIlecTBa,
CIIOCOOHOCTH BIAJIETh JOCTOBEPHON HHGpOpMAIMEl O MEPeNOBBIX JOCTHKEHHUSX U OTKPBITHUAX
MHUPOBOW U OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOWCTBE MHpa
1 00IIECTBA;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MNpeaACTaBJICHHUA O COLOUAJIbHBIX HOPMAaxX HW IpaBWIaxX MEKINYHOCTHBIX OTHOIIIEHUHN B
KOJUIEKTHUBE, KOMMYHHUKAaTUBHOU KOMIIETEHTHOCTHU B 0O0IIECTBEHHO MOJIE3HOM,
yueOHO-UCCIEeIOBATEIbCKOM, TBOPUYECKOM W JOPYrMX BHAAX JESATEIHOCTH, TOTOBHOCTH K
pa3HoOOpa3HONW COBMECTHOM JAEATEIbHOCTU IPHU BHIMOJHEHUHM Y4€OHBIX, MO3HABATENbHBIX 3ajad,
BBIMIOJTHEHUH XHUMHUYECKUX OSKCIIEPUMEHTOB, CO3/aHUM Y4YEOHBIX MIPOEKTOB, CTPEMIICHUS K
B3aUMOIIOHMMAHUIO W B3aMMOIIOMOIIMW B IHPOLECCE TOM y‘Ie6HOI>'I JACATCIIBHOCTH, T'OTOBHOCTHU
OLICHUBAThH CBOE MMOBEACHUC U ITOCTYIIKHU CBOUX TOBapI/IHIGI\/'I C IO3MIIMKU HPABCTBCHHBIX W IMPAaBOBBIX
HOPM C Y4ETOM OCO3HAHUSI MIOCJIEICTBUIA MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHUYECKUE MPEICTABIEHUS O BELIECTBE U XUMUYECKON PEAKLIUH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO PAa3BUTUS HAyKH M COCTABJISIOIIME OCHOBY Uil NTOHMMAHUS CYIIIHOCTH
HAyYHOW KapTHUHBI MUPA, MPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIBI,
B3aMMOCBS35X YEJIOBEKA C IIPUPOJHOM CPELOM, O POJIM XMMHUHU B IO3HAHUH ITUX 3aKOHOMEPHOCTEN;

MMO3HABATCJIbHBIC MOTHUBBI, HAIPABJICHHBIC Ha IIOJYUYCHHUC HOBBIX 3HAaHUHA 110 XUMHH,
HEOOXOauMBbIE i OOBSCHEHHS HaAONIOJAEMBIX TMPOIECCOB M  SIBIICHWW, IMO3HABATEIHHOM,
MH(OPMALIMOHHON M YUTATEIbCKOM KYJIbTYPHI, B TOM YHCJIE HaBBIKOB CAMOCTOSITENIbHON pabOThI ¢
yu4eOHBIMH TEKCTaMHM, CIPaBOYHOM JIUTEPATypoll, JOCTYNHBIMM TEXHUYECKUMH CpPEICTBAMU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpEeC K OOYYCHHIO M TO3HaHUIO, JF0003HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa3oBaHUIO, TPOSKTHOM W HCCIENOBATENBCKONW AEATeIbHOCTH, K OCO3HAHHOMY BBIOODPY
HATNPaBIEHHOCTH U YPOBHS OOYUYCHHS B NalbHEHIIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHUE LNCHHOCTHU KHU3HHU, OTBETCTBCHHOI'O OTHOMICHUSA K CBOEMY 3JI0POBBIO, YCTAHOBKHU
Ha 3JIOpOBBIM 00pa3 JKHU3HH, OCO3HAHHE TOCIEICTBUNH W HENPHUITHE BPEIHBIX MPUBBIUEK



(ymoTpeOneHusT alKoroJii, HApPKOTHKOB, KYPEHHUs), HEOOXOAMMOCTH COONIOAEHUS TPaBUII
0€3011aCHOCTH MPpU OOPALICHUN C XUMHUUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy10BOT0 BOCIIUTAHUS:

UHTEpeC K MPAKTUYECKOMY M3YyYCHHIO Mpodeccuid M TpyAa pasIudHOrO Pojad, YBaKEHHE K
TPYAY U pe3yjbpTaTaM TPYAOBOM JEATEIbHOCTH, B TOM YUCIIE HA OCHOBE NPUMEHEHUS ITPEIMETHBIX
3HAHUU MO XUMUH, OCO3HAHHBIN BHIOOP MHAMBHUAYAIbHON TPAeKTOPUH MPOJOIIKEHHsI 00pa3oBaHUs
C Y4€TOM JMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HHTEPECOB H
noTpeOHOCTEH, yCnemHoi npodeccuoHaNbHON AESITENIbHOCTH U Pa3BUTUSL HEOOXOJUMBIX YMEHUH,
TOTOBHOCTD aJaliTUPOBATHCSI B MPOPECCUOHAIBHO Ccpejie;

6) 9K0JIOrH4eCKOr0 BOCIUTAHUS

HKOJIOTHYECKHU 11eJIeco00pa3Hoe OTHOIIEHHE K MPUPOJEe KAaK MCTOYHHMKY XU3HH Ha 3emiie,
OCHOBE €€ CyYIIECTBOBaHMSA, MOHMMaHUE IIEHHOCTU 3/0pOBOr0 M Oe3omacHOro oOpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PM3NYECKOMY U TICUXHUECKOMY 310pPOBBIO, OCO3HAHUE
LEHHOCTU COOMIOACHUS MpaBWJI OE30MacCHOrO MOBEIEHUS MpuU paboTe ¢ BeUleCTBaMH, a TaKXke B
CUTYaIUsX, YTPOKAIOLIUX 37I0POBBIO U KU3HU JIOJICH;

CIIOCOOHOCTH MPUMEHATH 3HAHMSI, MMOJy4aeMble IPU U3YyYCHUH XHUMUU, JJIsl pelleHus 3a/ad,
CBSA3aHHBIX C OKpYXKalolled MPUPOJHONW CpeIoW, M7 TOBBIIIEHUS YPOBHS HKOJIOTMYECKOMN
KYJIbTYpPbI, OCO3HAHMSI IJI00AJBbHOTO XapakTepa HKOJIOIMUYECKHUX MpoOieM M MyTell uX pelieHus
IIOCPEACTBOM METOJIOB XMUMHH, HKOJIOIMYECKOTO MBIILJICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B
II0O3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMATIbHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATBI

B cocraBe MeranpenMETHBIX pPE3yJIbTaTOB BBLACISAIOT 3HAYUMBIE i1 (HOPMHUPOBAHUS
MHUPOBO33pEHUsI OOIIeHAayYHbIE MOHATHUS (3aKOH, TEOpHs, NMPHUHIMII, THIIOTe3a, (DaKT, CUCTEMa,
IpoIiecc, SKCIEPUMEHT U JPYroe.), KOTOpbIE HCHOJIb3YIOTCS B €CTECTBEHHO-HAyUYHBIX YUEOHBIX
npeaMeTax M MO3BOJIIOT HAa OCHOBE 3HAHUN M3 3THX MpPEAMETOB (OPMHPOBATH MPEICTABICHUE O
[IEJIOCTHOM HayyHOW KapTHHE MHpa, M YHHBepcallbHble ydeOHble AEHCTBUS (TIO3HABaTeNbHbBIE,
KOMMYHUKAaTHBHbBIE, PETYJIATHUBHBIE), KOTOpbIE 0OecrneynBaroT (OpMHpPOBAaHHME TOTOBHOCTH K
CaMOCTOSTEJIbHOMY IIJIJAHUPOBAHUIO M OCYILECTBICHUIO Y4€OHO! JEATEIIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YYeOHbIe 1eiCTBUS

ba3oBble JJoruueckne aeicTBus:

YMEHHMS UCIOJIB30BATH ITPUEMBI JIOTUYECKOTO MBILJIEHUS IIPU OCBOCHUM 3HAHUM: PACKPbIBATH
CMBICJI XUMHUYCCKUX HOHSITI/Iﬁ (BBII[GJ'[SITB nux xapaKTepHr,Ie HpI/ISHaKI/I, yCTaHaBJ'II/IBaTI) B3aMOCBS3b
C )IpyFI/IMI/I HOHSITI/IHMI/I), HUCITIOJB30BATh IOHATUSA HJIA O6’B${CHGHI/I${ OTACJIBHBIX q)aKTOB nu ﬂBHCHI/If/i,
BI)I6I/IpaTB OCHOBaHUA " KpI/ITepI/II/I JJISA KJ'IaCCI/I(i)I/IKaHI/II/I XUMHWYECKUX BCHICCTB U XUMHNYCCKHUX
peaKquI, yCTaHaBJ'II/IBaTB HpI/ILII/IHHO-CJ'ICJICTBeHHI)Ie CBs3H M@)K)Iy O6’beKTaMI/I szqum{, CTpOI/ITL
JIOTUYECKHE pacCyXAeHHsl (MHIYKTHBHBIC, ACIyKTHUBHBIC, TO aHAJOTHH), JelaTh BBIBOJLI U
3aKJIIOUCHUS

YMEHHE TPHUMEHATHh B TPOIECCe MO3HAHUS TMOHATUS (MPEAMETHBIE W MeETalpelIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIC) MOJIEIH, WCIIOJNb3yeMble B XHUMHUHU, NpeoOpa3oBBIBATH ITUPOKO
HpI/IMeHHeMBIe B XUMHUH MOJICIBHBIC HpeHCTaBHeHI/Iﬂ — XI/IMI/I‘IeCKI/Iﬁ 3HAK (CI/IMBOJ’I BHCMCHTa),



XuMHueckass (opMmyiga M ypaBHEHHE XHMHUYECKOH peakuuu — TpU pelleHuu ydeOHo-
MO3HABATENIbHBIX 33a4, C Y4ETOM ATUX MOJENIbHBIX MPEICTABICHUN BBISBIATh U XapaKTepU30BaATh
CYIIIECTBEHHBIC TIPU3HAKU M3Y4aEMBIX OOBEKTOB — XMMHYECKHX BEIIECTB U XMMHYECKHUX PEAKIIHA,
BBISIBJISITH OOIIME 3aKOHOMEPHOCTH, IPUYUHHO-CIICJICTBEHHBIE CBSI3U U IPOTUBOPEUHS B H3y4aeMBbIX
MpolLIecCcax U SIBJIICHUSIX.

Ba3oBrble ucciaenoBareLCKue AeiCTBHSA.

YMEHHE HCMOJIb30BaTh [MOCTABIEHHBIE BOMPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHMUS, a TAaKKe
B Ka4yecTBE OCHOBBI JUIsi (DOPMHUPOBAHMS THIOTE3bI M0 MPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CY)XJICHUM;

npuoOpeTeHue OomnbiTa MO IUIAHUPOBAHHMIO, OPraHM3alMd W TMPOBEJCHUIO YUYEHUUYECKHX
OKCIIEPUMEHTOB, YMEHUE HAOIIOaTh 32 XOJOM IMPOIECcca, CAaMOCTOSITEILHO MPOTHO3UPOBATH €0
pe3ynbTaT, (QopmMynupoBaTh OOOOIICHWS ¥ BBIBOABI MO pE3yJdbTaTaM MPOBEIEHHOTO OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

YMEHHE BBIOMpATh, AaHATU3UPOBATh U WHTEPIPETUPOBATH HHPOPMAIIMIO PA3TUYHBIX BUIOB U
dbopM mpencTaBiIeHHs], MOJY4aeMyI0 W3 Pa3HbIX HCTOUYHUKOB (HAYyYHO-TIOMYJsIpHAas JUTepaTypa
XUMHYECKOTO COACpkKaHUs, CIpaBOYHbIE MOCOOUSs, pecypchl HTepHETa), KpUTHUECKH OLIEHHWBATH
MPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HH(POPMAITHUIO;

YMCHHE TPUMEHSATh PAa3JIMYHBIC METOJBI M 3aIpOChl MPU TOUCKE U OTOOpe MH(OpMAIUUA U
COOTBETCTBYIOIIUX JTAaHHBIX, HEOOXOMUMBIX ]ISl BBITIOJHEHHUS YU4COHBIX WM TO3HABATEIHHBIX 3a/1a4
OTpeACIEHHOr0 THIIA, MPHOOPETEHUE OIbITa B OO0JACTH HCIOJB30BaHUS WH()OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBJaJieHHE KYJIbTYpOH aKTHBHOTO HCIOJB30BAHUS PA3IUYHBIX
MOMCKOBBIX ~ CHUCTEM, CaMOCTOSITENIbHO BHIOMpaTh ONTHUMANbHYIO (OpMy mMpeAcTaBiIeHUs
uHpOpMallMd M WUIIOCTPUPOBATh pellaeMble 3a7aud HECIOKHBIMH CXEMaMHU, IuarpaMMamy,
apyrumu popmamu rpaduKu U UX KOMOUHAIIUSMU;

YMEHHE HCIONb30BaTh M AaHAIW3UPOBATh B Mpolecce Y4eOHON U UCCleoBaTeIbCKOM
JEATeTLHOCTH MH(GOPMAIIUIO O BIUSHUU MTPOMBIIUIEHHOCTH, CETLCKOTO X031MCTBAa M TPAHCIIOPTA HA
COCTOSIHHE OKPYKaroIIeH MPUPOTHON CPeIbl.

KoMMmyHuKaTHBHBIE YHHBepcaabHbIe YyueOHbIe el CTBHUS:

yMeHHUs 3a7]aBaTh BOTIPOCHI (B X0J1e JUaNloTa U (WJIM) TUCKYCCHH) MO CYHIECTBY 00CYyXaaeMoit
TEMBI, q)OpMyanOBaTI) CBOM NPCIJIOKCHUA OTHOCHUTCIIBHO BBIITOJITHCHU A HpeI[J'IO)KeHHOﬁ 3adadu,

YMCHUA NMPCACTABIATH IMOJYUCHHBIC PE3YJIbTATHI IO3HAaBaTEIbHOU ACATCIIBHOCTHU B YCTHBIX U
IINCBMCHHBIX TEKCTax, JcJIaThb IpE3CHTAINIO PE3YIbTATOB BBITIOJTHCHU A XUMHUYECKOT'O
9KCIIepUMeHTa (71abopaTOpHOTO OMbITa, J1Aa0OPAaTOPHOM paboThl MO HCCIEIOBAaHUIO CBOWCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOW MO3HaBaTEeNbHOU U
HCCJIEIOBATENLCKOM ASSITENFHOCTH MPU PEUICHUH BOSHUKAIONINX MPOOJIeM Ha OCHOBE y4E€Ta 00IIUX
WHTEPECOB U COTJAcOBaHUs MO3UIUK (0OCYXACHHS, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI,
KoopAauHanusa COBMECTHBIX HeﬁCTBHﬁ, OIMPEACIICHUC KPUTCPHUECB 10 OLICHKEC Ka4€CTBa BEBIIOJTHEHHOH
paboThI U IpyTHE).

PeryasiTuBHbIC yHHBepcaJbHbIe y4eOHbIe 1eCTBHUA:



YMEHHE CaMOCTOSITENIbHO OMpPENeNsITh LEeNH ACSTeIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBATH U MPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIILHOCTD, BHIOMpATh Hanboee
a¢dheKkTHBHBIE CTIOCOOBI PelIeHUsT yYeOHBIX M TIO3HABATEIBHBIX 3371a4, CAMOCTOSITEIIBHO COCTABIISTh
WM KOPPEKTUPOBATH NPEUIOKEHHBIA aITOPUTM JACUCTBUM IIPU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJyYCHUs HOBBIX 3HAaHMKA 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKLHUAX, OICHUBATH
COOTBETCTBUE TOJYYEHHOTO pe3ysibTaTa 3asBIICEHHOM 1€, YMEHHE UCIOJb30BaTh U
AHAIM3UPOBATH KOHTEKCTHI, PEJIaraéMble B YCIOBHH 3a/1aHUH.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3yJabTAaTOB IO OCBOCHHIO 0O0SA3aTEIBLHOTO  COJEp>KaHUS,
YCTaHOBJICHHOTO JaHHOW QeaepanbHON pabouell mporpamMmoi, BBIIEISIIOT: OCBOCHHBIC
00yJarIUMUCS HAyYHBIC 3HAHUSI, YMCHHS M CITOCOOBI JCHCTBHMA, CIICIUPUICCKHE ISl TPEIMETHOM
obnactu «XuUMHUS», BUIBI ACATEIHHOCTH IO IMOJIYYEHHUIO HOBOTO 3HAHUS, €r0 WHTEPIPETALNH,
npeoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaITUsX.

K xonmy oOyueHust B9 KJacce MpeaIMETHBIE PE3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

®  PacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX MOHSATHI: XUMUYECKUH SJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTUOH, aHUOH, TPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO, BAIGHTHOCTD,
3EKTPOOTPHUIIATENILHOCTD, CTENIEHb OKUCIICHHS, XUMHUECKast PeaKius, XuMu4IecKas CBs3b,
TEII0BOM 3P EKT peakinu, MoJib, MOJSIPHBIN 00bEM, PACTBOP, ANEKTPOJIUTHI,
HERJIEKTPOJIUTBIL, AIEKTPOJIUTHUECKAS TUCCOLIMALUS, PEAKIIUY HOHHOTO 0OMEHa,
KaTaJIn3aTop, XAMUYECKOE paBHOBECHE, 0OpaTHMbIE U HEOOpaTHMBIE PEAKIINY,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIIUN, OKHCIIUTENb, BOCCTAHOBUTEINb, OKUCIICHUE U
BOCCTAHOBJIEHHE, aJNIOTPOIHSL, aM(DOTEPHOCTb, XUMHUYECKasl CBA3b (KOBAaJICHTHAs!, HIOHHas,
MeTaJuInuecKas ), KpUCTAJTInYecKas pele€Tka, KOppo3usi METAILJIOB, CILIaBbl, CKOPOCTh
XUMHUYECKON peakluu, peaesnbHo gomyctuMas koHeHnTpauus [1JIK Bemiectsa;

® JWUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUECKHUX MOHATUN U TPUMEHSATH 3TH OHITHS
IIPU ONMCAHHMM BEIIECTB U MX MPEBPAIICHUII;

® CIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJIs COCTaBJIEeHUs! (OPMYJT BELIECTB U ypaBHEHUI
XUMUYECKHUX PEAKIUM;

e  OMNpENeNsITh BAJICHTHOCTh U CTETIEHb OKUCJICHHUS] XUMUYECKHUX JIEMEHTOB B COCIMHEHMSIX
Pa3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K OINPeIeIEHHOMY KJIacCy COeAMHEHUH 1O
dbopmyrnam, BUJ XUMHUYECKOU CBSI3H (KOBAJICHTHASI, HIOHHAS, METaJUIMUeCcKas) B
HEOPraHMYECKUX COSAMHEHUSX, 3aps]l HOHA IO XUMHYECKOH dopMyIie, XapaKkTep Cpebl B
BOJHBIX PACTBOPAaX HEOPraHUYECKUX COCTMHEHUM, TUTT KPUCTATUIMUECKOU PEIIETKU
KOHKPETHOI'O BELIECTBA;

e packpsiBaTh cMbich [lepuonnueckoro 3akona J[. . MenaeneeBa u 1€eMOHCTPUPOBATh €r0
MOHUMAaHHWE: OMUCKHIBATh U XapaKTepru30BaTh TabInuHy0 dhopmy [lepruoanaeckoil CUCTEMBI
XUMHYECKHUX AJIEMEHTOB: Pa3JIMdaTh MOHATUS «TJIaBHAs noarpynmna (A-rpyrmmna)» u
«mmobounast moarpynmna (b-rpymnmna)y, Mansie 1 O0JIbIINE TEPHUOIBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TalIHIIe, C YNCITOBBIMU
XapaKTePUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U 3apsi siapa, ooiiee



YHUCJIO AJIEKTPOHOB M pacipeiesieHue WX 10 JIEKTPOHHBIM CJI0SIM), OOBSICHATH 001IIHe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U MX COSMHEHHH B IpeaeIax MalbIx
NEPUOJIOB U TTIABHBIX MOATPYII C YUETOM CTPOCHUS X aTOMOB;

KJIacCU(UIIUPOBATh XMMUYECKHUE HJIEMEHTHI, HEOPTaHMUECKUE BELIECTBA, XUMUUECKUE
peakiuu (110 YUCITy U COCTaBY yYacTBYIOIIMX B PEAKIIMU BEIIECTB, IO TEINIOBOMY P PEKTY,
[0 U3MEHEHUIO CTENEeHEeH OKUCIECHUS XUMUYECKUX IEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEU(PUIECKHE XUMUYECKIE CBOMCTBA IPOCTHIX U
CJIOHBIX BEILIECTB, MOATBEPKIasi ONUCaHUE IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YpaBHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTABJIATh YPABHEHUS DJIEKTPOJIIMTHUECKON JUCCOIMAIINH KHCIIOT, IEJI0Uei U CoJei,
MOJIHBIE M COKpAIIEHHBIC YPABHEHUS pEeaKLMii HOHHOTO OOMEHa, YpaBHEHUS PEaKIIHid,
MOJTBEPKIAIOIINX CYIIECTBOBAHUE TEHETUYECKOM CBSI3M MEXK/y BELIECTBAMH PA3THUHBIX
KJIACCOB;

pPacKpbIBaTh CYITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUii TOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

MIPOTHO3UPOBAThH CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3SMOXKHOCTHU
MPOTEKAaHUs XMMUUYECKUX MPEBPAILICHUN B Pa3IMYHBIX YCIOBUSX;

BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MAcChl BEIIECTB, MACCOBYIO JIOJTIO
XUMHYECKOT0 3JIEMEHTA 10 (JOPMYIIe COSIMHEHNS, MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
IPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON PEaKIINH;

cOOITIOIaTh MPaBHJIA MOJIB30BAHMS XUMHUYECKON TIOCYI0H U TaOOpaTOPHBIM
o0opy/oBaHuEM, a TaK)Ke IIPaBUiia OOPAIEHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIUSMU IO BBHIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHUIO U
coOupaHHIo ra3000pa3HbIX BEMIECTB (aMMHUAaKa M YTJIEKUCIIOTO ra3a);

MPOBOAUTD PEAKIUH, TOATBEPKAAIONINE KAYECTBEHHBIN COCTAB PA3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MTYTEM XJIOPH]I-, OPOMUI-, MOAU-, KapOoHaT-, pocdaT-, cunmukar-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHB AMMOHHS U HOHBI M3yYCHHBIX METAJIIOB,
NPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHWYECKHUX BEIECTB;

PUMEHSITh OCHOBHBIE ONIEPAIIH MBICTHTEIBHON IESTETLHOCTH — aHAJIH3 U CHHTE3,
CpaBHeHHE, 0000IIeHNE, CUCTEMATH3AIIHIO, BBISIBICHHE TPUYHMHHO-CIICICTBEHHBIX CBS3EH —
JUTSL U3yYEeHHs CBOMCTB BEIIECTB U XMMHUECKHUX PEaKIINii, €CTECTBEHHO-HAyYHbIE METOIbI
NO3HAHUs — HAOJII0/IeHUE, U3MEPEHHUE, MOJICIMPOBAHUE, HIKCIIEPUMEHT (peasbHbIN U
MBICTICHHBIN).



TEMATUYECKOE IINTAHUPOBAHUE

9 KJIACC
OnexTpoHHble (LUGPOBLIE
Komirtiectso Hacos o6pa3§)BaTenLH($e (Ii))gcprb)I
New'n IIpakTueckue
Bcero KontponbHsie paboThl paGoTsI
Paznen 1. BemecTBo 1 XuMu4eckue peakuuu
[ToBTOpEeHue u
11 yriayOieHue 3HaHu| 5 1 [[bubmnoreka LIOK
OCHOBHBIX Pa3/IEIOB https://m.edsoo.ru/7f41a636]]
Kypca 8 kiacca
OcHoBHbIE
1.2 3aKOHOMEPHOCTH 4 [[Bubmorexa LIOK
. https://m.edsoo.ru/7f41a636]]
XUMHUYECKUX PEaKIUi
DNeKTpoNIuTHYECKast
13 JYCCOoLMaIus. 8 1 1 [[BubmuoTexa [JOK
XUMHUECKUE PEaKINH B https://m.edsoo.ru/7f41a636]]
pacTBopax
Hroro no paszneny 17
Paznen 2. HemeTamibl 1 UX COeTUHEHUS
OO01mmas xapakTepucThKa
2.1 ijimecxix BJI:MGHTOB 4 1 [[bubmmorexa [IOK
https://m.edsoo.ru/7f41a636]]
VIIA-rpynnsl. ['anorenst
OO6mrast XxapakTepucTruKa
99 XAMHYECKHX AJICMEHTOB 6 [[Bu6mmoTeka [IOK
VIA-rpymmer. Cepa u eé https://m.edsoo.ru/7f41a636]]
COCTMHECHHUS
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OOm1ast xapaKTepUCTHKA
XUMHNYCCKHUX 3JICMCHTOB

[[BubmuoTeka [JOK

23 VA-rpynmsl. A3o0rt, ! https://m.edsoo.ru/7f41a636]]
dbocdop 1 UX CoeqMHCHUS
OO01as xapakTepucTHKa
XUMHUYECKUX HJIEMEHTOB
2.4 IVA-rpynnel. Yraepoa u 8 [[bubmioreia LIOK
g https://m.edsoo.ru/7f41a636]]
KPEMHHU 1 UX
COCJIUHECHHUS
Hroro no paszneny 25
Pa3nen 3. MeTtamisl 1 UX COEIUHEHUSA
31 OO6mume cBoiicTBa 4 [[bubmuoteka [IOK
METaJLIIOB https://m.edsoo.ru/7f41a636]]
3.2 Baxkneiime MeTauibl U 16 [[BubmmoTexa LIOK
UX COCTUHCHUS https://m.edsoo.ru/7f41a636]]
Hroro no paszneny 20
Paznen 4. Xumus u okpyxaroias cpeaa
BemecTBa u maTepuaisl B [[BubmuoTexa [JOK
4.1 3
KM3HH YeJIoBeKa https://m.edsoo.ru/7f41a636]]
Hroro no pazneny 3
PesepBHOE Bpems 3 [[Bubmmorexa IOK
https://m.edsoo.ru/7f41a636]]
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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IHOYPOYHOE IIJNTAHUPOBAHMUE

9 KJIACC
KoiH1ecTEO HacoB DnekTpoHHbIE IU(POBBIE
00Opa3oBaTebHBIE PECYPCHI
Ne o/m Kontpons | IIpakruge
Bcero HbIE CKHe
paboThI paboTEI
[[[Tepnoanueckuii 3akoH. [lepuoanueckas cucrema [[budamorera LIOK
MOJMYECKHUH 3aKOH. MOJMYECKasi CUCTEM
1 pHOA pHOzA 1 https://m.edsoo.ru/00adb5
xuMuueckux semerToB . 1. Menneneena]| %]
3 . [[bubmuoteka [IOK
AKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB XUMUUYECKHUX
2 P . 1 https://m.edsoo.ru/00adb6
3JIEMEHTOB MEPBBIX TPEX MEPHOIOB] | b6]]
[[Knaccuduxa OMEHKJIaTypa HeopraHudec [[budmmorera LIOK
naccuuKaus 1 HOMEHKIIATypa HEOPTraHUYECKUX
3 t P P 1 https://m.edsoo.ru/00adb7e
BeIIecTRB] |
2]]
(B . [[bubmuoteka [IOK
Wbl XUMUYECKOM CBS3U U TUIBI KPUCTATITMYECKUX
4 f[ P 1 https://m.edsoo.ru/00adbac
pemeToK]| |
611
[[KonTponbhas padota Nel mo teme «IloBTopenue u
5 yriayOiieHne 3HaHUH OCHOBHBIX Pa3/ieNioB Kypca 8 1 1
Kitaccan||
([K o . [[bubmuoTexa [IOK
naccupuKanus XUMUYECKUX PEAKIUN MO Pa3InYHbIM
6 . peardtt P 1 https://m.edsoo.ru/00adbchb
MpU3HaKaMm| |
011
- [[TTonaTHe 0 ckopocTu XUMUYecKoi peakiuu. [lonsTue o 1 [[bubmuoteka [IOK

TOMOT'€HHBIX U T€TEPOreHHBIX peaklusx ]

https://m.edsoo.ru/00adbe9
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a]]

[[ITonaTHe 0 xumMHueckoM paBHOBecuu. DakTophl,

[[BubmuoTeka [JOK

8 BJIMSIFOIIIME HA CKOPOCTh XUMHUCCKOM PEAKIIUU U https://m.edsoo.ru/00adc28
TIOJIOKEHHE XUMUYECKOTO paBHOBECHS | | cl]
[[BubmuoTexa [JOK
9 [[OxucmuTensHO-BOCCTAHOBUTEIBHBIC PEAKIHH] | https://m.edsoo.ru/00adcad
e]]
[[Teopust anexTponutuyeckoit nuccounanuu. CunbHbIE U [[brbmioreia LIOK
10 https://m.edsoo.ru/00adcd6
cia0bble JIEKTPOJIUTHI] | 8]]
[[bubmuoteka [IOK
11 [[MoHHbIEC ypaBHEHHUS peaKiuii]] https://m.edsoo.ru/00add4
48]]
[[XuMHueckre CBOMCTBA KUCIOT U OCHOBAHUM B CBETE [[budamorera LIOK
12 . N https://m.edsoo.ru/00add5
MIPEACTABICHHUH 00 AJIEKTPOTUTHIECKOMN TUCCOIUaInu]| | ds]]
[[Xumudeckre CBOMCTBA COJel B CBeTe MPEICTaBICHH 00 [[brbmiorexa LIOK
13 . https://m.edsoo.ru/00add8
AIIEKTPOIUTUYECKON JUCCOITUAINH | | b2]]
[[BubmmoTteka IIOK
14 [[TTonsiTHE O THAPONH3E COMCH]] https://m.edsoo.ru/00add9
d4]]
[[bubmuoTexa [IOK
15 [[O6061meHne 1 cucTeMaTH3alus 3HaHUH || https://m.edsoo.ru/00addd
12]]
16 [[TIpakTrueckas padota Ne 1. «Pemienue L['[l?rl)/lsi?ljjzo.zzzs(ﬂg/}(()Oaddbf
AKCTIEPUMEHTAIIBHBIX 3a1a9» ] ] al]
17 [[KonTponbHas padota Ne2 o Teme «DIeKTpOoIUTHIECKas [[bubamnoreka [IOK
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quccouuanus. XMMHUYECKHUE PEAKIMK B pacTBOpax» ||

https://m.edsoo.ru/00addec
011

[[O61mas xapakTeprucTHKa rajloreHoB. XUMHUYECKHE

[[BubmuoTeka [JOK

18 . https://m.edsoo.ru/00addfe
CBOIICTBa Ha NMpUMeEpe XJiopal | ]
[[XmopoBoaopon. ConsiHas KuciaoTa eCKHe [[brbmiorexa LIOK
JIOpOB . ConsiHast KHCIIOTA, XUMHYECKU
19 . POBOAOPOA ’ https://m.edsoo.ru/00adel0
CBOICTBa, I10JIy4Y€HUE, IPUMEHEHHE] | A]]
bub OK
20 [[HpaK”l:’I/I‘leCKa}I pabota Ne 2 HS) Ter: «Ilonyuyenue L[tt;:;?nizg(iu /00ade34
COJISTHOM KHUCIIOTBI, U3y4eHUE €€ CBOMCTBY] | 1]
[[Bbruncienus mo ypaBHEHHUSIM XUMUYECKUX PEaKIUil, eciu [[brbmiorexa LIOK
21 P peartiud, https://m.edsoo.ru/00ade48
OJINH U3 PEareHTOB JaH B U30bITKE] | 8]]
[[BubmmoTteka LIOK
22 [[O06mmas xapakTepucTuka 3neMeHToB VIA-rpymmbi]] https://m.edsoo.ru/00ade64
all
[[AnnmoTpomnHble MoauQUKaIuu cepbl. HaxoxaeHue cepol u [[brbmiorexa LIOK
23 ; P . A 8 PP f[ P https://m.edsoo.ru/00ade64
e€ COeIMHEeHHI B pUpoe. XUMHUECKUE CBOMCTBA CepPhI| | Al
[[CepoBomopon, cTpoeHue, GU3NIECKUe U XUMUIECKHE [[budmmorexa LIOK
24 vp HOPOAL, CTp ’ https://m.edsoo.ru/00ade80
CBOMCTBA] |
2]]
[[Oxcumpl cepbl. CepHasi KUCTOTa, PUINUECKUE U [[Brbmorexa LOK
25 HbLCEP N P ’ https://m.edsoo.ru/00adea2
XUMHUYECKHE CBOMCTBA, MPUMEHEHHE] | 8]]
[[XuMuueckue peakiiu, JIeKaIIiue B OCHOBE [[BuGmmoTtexa IIOK
26 HPOMBIIIUICHHOTO CIOC00a TOTyYeHHsI CEPHOIM KHCITOTHI. https://m.edsoo.ru/00adec8

XVMHYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH Cpebl

a]]
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COCIMHEHUSIMU CePBI| |

27

[[Berunciienrie MacCOBOM JIOJIM BBIXO/1a MPOIYKTa

[[bubmmoTexa [TOK
https://m.edsoo.ru/00adec8

peakuu||
all
[[O6m1as xapakTeprucTruKa 3JeMeHTOB VA-rpymibl. A30T, [[BubmuoTexa [JOK
28 pacIrpocTpaHeHHE B PUPOIE, PU3UUECKUE U XUMUIECKHE https://m.edsoo.ru/00adeea
CBOMCTBA] | 6]]
[[AMMuax, ero puU3NIecKre U XUMHIECKHUE CBOMCTBA [[brbmioreia LIOK
29 ’ ’ https://m.edsoo.ru/00adf00
MOJIyYeHHUE U PUMEHEHHUE] | A]]
bub OK
30 [[TIpakTrueckas pabota No 3v o teMe «llonyuenue L[tt;:;:;(?zz:sﬁu 100adf18
aMMuaKa, U3yueHue ero CBOUCTBY ]| oIl
[[A30THas kuciora, e€ Gu3nIecKue U XUMHIECKUE [[budamorera LIOK
31 . ’ https://m.edsoo.ru/00adf30
CBOMCTBA] |
611
[[Mcrionb30BaHrE HUTPATOB U COJIEN aMMOHMS B KAUeCTBE [[bubmuoteka [IOK
32 MHHEPAIbHBIX yI00peHHid. XUMHUYECKOe 3arpsi3HeHNE https://m.edsoo.ru/00adf51
OKpY’KaroIIel Cpeibl COeTMHEHUSIMU a30Ta] ] 811
[[BubmmoTteka IIOK
o .
33 L[Pocop. Oxenn pocdopa (V)vH pocopras kuciora, https://m.edsoo.ru/00adf68
bu3nYecKue U XUMHUYECKUE CBOMCTBA, MOJyueHue] | Al
[[Mcnonbs3oBanue GochaToB B Ka4eCTBE MUHEPATBbHBIX [[Bubamorexa IOK
34 . . p https://m.edsoo.ru/00adfc2
ynoOpeHuit. 3arps3HeHre IPUPOAHOI cpeabl hocdaramu]] oIl
[[Yrnepon, pacnpocTpaHeHue B Ipupoie, GU3NIecKue u [[bubamorexa HOK
35 PO, pacnpoctp PHPOZE, https://m.edsoo.ru/00adfd9
XUMHUYECKHE CBOUCTBA] | Il
36 [[Oxcunel yrieposa, ux (pu3n4ecKre U XUuMHUECKUe [[bubamnoreka [IOK



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

CBOICTBa. DKOJIOTMYECKUE MPOOIEMBI, CBS3aHHBIE C
okcuzom yriepoza (1V)]]

https://m.edsoo.ru/00adfeb
e]]

[[BubmuoTeka [JOK

37 [[VroapHas kuciaoTa u €€ cou]] https://m.edso00.ru/00ae006
cll
[[ITpaxTrueckas pabota Ne 4 mo teme "llomydenue [[BubmuoTexa [JOK
38 yriekucioro rasa. KauectBeHHas peakuus Ha kapOOHaT- https://m.edso0.ru/00ae027
non"]] el]
[[TIlepBoHavanbHBIE MOHATHS 00 OPraHUYECKUX BELIECTBAX [[brbmitoreica LIOK
39 P P H https://m.edsoo.ru/00ae054
KaK O COEJUMHEHUAX yrieposal] el
[[bubmuoteka [IOK
40 [[KpeMuwuii 1 ero coequHeHus | | https://m.edsoo.ru/00ae080
a]]
[[ITpakTuueckas pabota Ne 5. Pemenue [[bubnuoreka [IOK
41 IKCIIEPUMEHTANIBHBIX 33124 10 TeMe «BaxHenme https://m.edsoo.ru/00ae0bf
HEMETaJUTbI M UX COCAMHEHHUS»] ] 211
bu6 OK
4 [[KonTponbHas pabota Ne3 o teme «Bakueiime Lat;;?nozzzgtﬁ u/00ae0el
HEMETaJUTbl U UX COCTUHEHUS | ] 8]
o,
43 ’ i . https://m.edsoo.ru/00ae103
KpUCTAITMYecKas pemérka. Gu3ndeckue cBOWCTBa ell
MeTasuioB]|
[[X €CKHE CBOMCTBA METAIJIOB. DJIEKTPO €CKHI [[Bubmorera IOK
UMUYECKUE CBOMCTBA METAIIIIOB. DJIEKTPOXUMHUICCKHIMA
44 . P https://m.edsoo.ru/00ael115
PAI HAPSDKSHUH METaIITOB] | 6]
45 [[O6mme criocoOs! morydeHus: MeTauioB. CIiaBbl. [[BuGmmoTtexa IIOK

Brrunciaenus mo YpaBHCHHUAM XHUMHUYCCKUX peaKHHﬁ, €CJIn

https://m.edsoo.ru/00ae115
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OJIMH U3 PEAreHTOB COAECPKUT IPUMECH | |

61

46

[[[ToHsiTHE O KOPPO3UU METAILIOB] |

[[BubmuoTeka [JOK
https://m.edsoo.ru/00ae127

8]

47

[[LL{erounbIe MeTaIbI | |

[[BubmuoTexa [JOK
https://m.edsoo.ru/00ael4b

21

48

[[Oxcuasl U THAPOKCUIBI HATPUS U Kaus] |

[[BubnuoTexa [JOK
https://m.edsoo.ru/00ae14b

2]

49

[[LLlenouHO3eMETbHBIE METAIIIBI — KaJbLMI U MarHui] |

[[bubmuoteka [IOK
https://m.edsoo.ru/00ael5e

8]]

50

[[Baxxneiimue coeAMHEHUS Kalblus ] |

[[BubnuoTexa [JOK
https://m.edsoo.ru/00ael5e

8]

51

[[O6061eHne 1 cucTeMaTH3alus 3HaHUH ||

52

[[PK&cTkocTh BOIBI U CIIOCOOBI €€ ycTpaHeHu ||

[[BubmuoTexa [JOK
https://m.edso0.ru/00ae188

61

53

[[ITpakTuueckas padota Ne 6 mo reme "XKEcTkocTh BOABI U
METO/IbI €€ ycTpaHeHus " ||

[[bubmuoteka [IOK
https://m.edsoo.ru/00aelae

8]]

54

[[AmoMuawMiA] |

[[bubmuoTexa [IOK
https://m.edsoo.ru/00aelc6

41

55

[[AMdoTepHBIe CBOICTBA OKCHJIA M TUAPOKCUAA] |

[[BuGmmoTtexa IIOK
https://m.edsoo.ru/00aelc6

41l
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[[BubmuoTeka [JOK

56 [[>Kene3o]] https://m.edsoo.ru/00ae1d8
611
[[BubmuoTexa [JOK
57 [[Oxcumsl, ruapokcuabl U conn xenesa (I1) u xenesa (111)]] https://m.edsoo.ru/00ae35e
611
58 [[O6061IeHre 1 cucTeMaTH3alus 3HaHUH ||
[[ITpakTueckas pabota Ne 7. Pemenue [[bubnuoreka [IOK
59 9KCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxuerme https://m.edsoo.ru/00ae3de
METAJUIBI U UX COEAMHEHHS] ] 8]]
BerurcneHus mo ypaBHEHUSAM XUMHYECKUX PEaKInid, €CIIu
E)[,I[I/IH u3 peareHTOByEaH B U30BITKE HIIN COI[eplzKI/ITH ’ [[bubamorexa LIOK
60 . https://m.edsoo.ru/00ael75
npuMecH. BbIUMCIeHHSI MacCOBOM JTOJU BBIX0J1a TIPOAYKTA oIl
peakiuu| |
61 [[O6001IeHre 1 cucTeMaTH3alus 3HaHUH ||
62 [[KonTponbHas pabota Ned o teme «Bakueiime
METaJIBl U UX COEIUHEHUS»] |
[[BemiecTBa u MaTepuaibl B IOBCETHEBHOU KU3HU [[bubamorexa HOK
63 https://m.edsoo.ru/00ae3f5
yesoBekal |
011
[[BubmuoTexa [JOK
64 [[XuMudeckoe 3arpsisHEHHE OKpYIKaroIien cpebl ]| https://m.edsoo.ru/00ae427
011
[[BubmuoTeka [JOK
65 [[PosIb XMHHK B PEIIIEHUH SKOJIOTHYECKHUX MpobeM]] https://m.edsoo.ru/00ae427
011
[[Pe3epBHBIit ypok. O600IIIEHNE U cUCTeMaTH3allus [[Bubmorexa [TOK
66 https://m.edsoo.ru/00ae0d0

3HaHUH ||

a]]
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[[Pe3epBHBIii ypok. O6001IEHIE U CUCTEMATHU3ALUS

[[BubmuoTeka [JOK

67 N 1 https://m.edsoo.ru/00adb3
3HAHUH ||
3c]]
. [[BubmuoTexa [JOK
68 [[Pe3epBHBII ypok. OO00IICHNE H CHCTEMAaTH3AIIHS 1 https://m.eds00.ru/00ad9ch

3HAHUM] |

2]

Jl06aBUTh CTPOKY
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