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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalbHON paboyell TporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3zoBaTeNnbHBIX opranmu3aiusx Poccuiickoit deneparum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUMXCS CpPEACTBAMU Yy4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE CoJIepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzainuu TpeOOBaHHMM K pe3yjbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENLHON JEATEIbHOCTH OO0yYaromerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XUMHUHM CIY>KUT OCHOBOM it (OPMUPOBAHHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (QYHKITMOHATIBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CHOoCOOCTBYET (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOILEHUS K €CTECTBEHHO--
HAay4YHBIM 3HaHUAM, K IIPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHUYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBJIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHUH Ha OMpPeeIEHHOM dTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSITUU
OPraHuYeCKON XUMHUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoja K €€ u3ydeHuro. ConepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. OO0e 3T CHUCTEMBI CTPYKTYPHO OPraHWU30BaHbl 10 MPHUHIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBA3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJJHOTO
YPOBHSI K JPYrOMY, BBITIOJHSAS (PYHKIMH OOBACHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U IOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid MUpy,
«buosorus. 5—7 kiacce» u «dusuka. 7 Kiacey.

[Ipy wu3ydyeHUM XUMHUHM NPOUCXOAUT (POpPMHUPOBAHUE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITENbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUN — BaXHEUIHUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OPUOOIEHUN K HAy4YHBIM METOJaM I[I03HAHUS IIPU M3YyYEHUU BEUIECTB MU
XUMHUYECKUX peaklui, B (GOPMUPOBAHUU U PA3BUTHH [O3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHUMU B Y4YCOHO-TIO3HABATEIbHOM U y4eOHO-HUCCIIEN0BATENbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
ITOBCETHEBHOM KU3HH.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMs Ba)KHOE
3HaYeHHUE NMPUOOPENU TAKUE LIETH, KaK:

— (OpPMHUPOBAHHUE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHUIO PEIICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
oOyyaromuxcss K CaMOCTOSTEIbHOM IO3HABATEIbHOM JESATEIbHOCTH, HAay4YHbBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMHUCS
OMNbITa PAa3HOOOPA3HON NEATENBHOCTH, IMO3HAHMS M CaMOINO3HAHUA, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLUI), UMEIOIINX YHHBEPCAIBHOE 3HAYEHUE IS
Pa3JINYHBIX BUJIOB ACSITEIBHOCTH;

— ((opmupoBanue oOmEeld (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSACHATH U OLICHUBATh SIBJICHUS
OKpPYKAIOLEro MHpA, MCHOJIb3Yys 3HAHUS W ONBIT, MOJYyYECHHBIE NPU H3YYECHUU
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOLIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
LEJeCO00pa3HOro TMOBEIECHUSI B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAllMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCIMTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MpOo(dHIIs U HANPaBICHHOCTH NabHEUIIEro
oOy4eHus.

OOriiee YKCII0 YacoB, OTBEACHHBIX JUIS U3yueHHs XUMuU B 9 kiacce — 68 (2
yaca B HEJICJIIO).



COJEPKXAHUE OBYUYEHUA

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XAMHUYECKUX OJJEMEHTOB IMEPBBIX TPEX IMEPHUOJIOB, KM, KalblUs W HX
COCMHEHUNM B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BemiecTBa: BHJbI XMMHYECKOM CBSI3U. THUIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAUIMYECKOU PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECCTB, OTHOCSIIMXCSA K pa3JIMYHBIM KjaccaM HEOPraHUYECKUX
COCJIMHECHUH, TCHETUYECKAs CBSI3b HEOPraHNYECKUX BEILIECTB.

Knaccudukaiys XUMUYECKUX PeaKIuid 10 pa3IMYHbIM MMpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TemaoBomy 3ddexty, Mo
W3MEHECHUIO CTENEHEW OKUCIICHHS XUMHUYECKUX DJIEMEHTOB, MO O0OpPaTUMOCTH, MO
YYaCTHIO KaTaji3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUE
YpPaBHCHUHA.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonsarne o karanmusze. [loHsTHe 0 XUMHUYECKOM paBHOBeCHU. DAKTOPHI,
BIIMSIIOIINE HAa CKOPOCTh XHWMHYECKOW PEAKIUU M TIOJIOKEHUE XUMHYECKOIO

pPaBHOBECHS.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKuuu. CocraBiienue YpPaBHEHUI

OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUUW C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust 3AEKTPOTUTHIECKON TUCCOUUALIMU. DIEKTPOJIUTHI U HEIJIEKTPOIIUTHI.
KaTronbl, aHnoHbl. MeXaHu3M OUCCOLMAlUM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoit cBsa3u. Crenenp aucconyanuu. CUIbHbBIC U CITa0bIe DJICKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHbIE W COKpAlll€éHHbIE HMOHHBIE YypaBHEHUs peaknuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W cojell B CBeTe€ MpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccormanuu. KauecTBeHHbIEe peakiini Ha MOHBL. [[oHSITHE O THIPOIU3E COECH.

Xumuueckuiui IKcnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTAIUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HEMeTaUIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopua HaTpusl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEaKIuu



OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpolEecca JUCCOLMAIMM KHUCIOT, IIeJIoYed U coJiel
(BO3MOXXKHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUIIOCTPUPYIOIIUX ~ NPHU3HAKH  NPOTEKAHMS  peakuuid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHUE Ta3a, O0O0pa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENILHBIX  peakuui
(ropeHue, peakiuu pasyIoKEeHHs, COSTUHEHUS), paclliO3HABaHUE HEOPraHMYEeCKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pELICHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtanibl 1 MX coeAMHEHUSA

OOmast xapakrepucTuka ramoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKHME CBOWCTBA Ha MpUMEpe XJopa
(B3aMMOJEHCTBUE C METalIaMH, HEMETalllaMH, IIeo4amMH). XJIOPOBOAOPO/I.
ConsHast KHCIOTa, XMMUYECKHE CBOMCTBA, IOJy4YECHHE, NIpUMEHEHuE. JlelicTBue
XJIOpa M XJOPOBOJOPOJA Ha OpPraHU3M 4eJIOBEKa. BakHelmme XJOpuisl U UX
HAXOXKJEHUE B IPUPOJE.

OOmas xapaktepuctuka 31nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEepHbIE cTeleHU okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCTIOPOia
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMUYecKkrue cBoMcTBAa. OKCHIBI Cepbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (Qu3UUeckue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
NpEACTaBUTENS Kjacca KHUCIOT W crneuuduyeckue). XUMHUYECKHE pPEaKIuHu,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOc0o0a IMOMY4YeHHs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoi KucnoThl. Coau CEpHON KUCIIOThI, KAUECTBEHHAs PEaKIMs Ha
cyabdar-uoH. HaxoxneHue cepbl U €€ COEIMHEHHM B Mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHNE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHUCIIEHHS. A30T, paclpOCTPAaHEHHE B MPUPOE,
bu3nyeckue U XuMHIeckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nUecKkue 1 XuMUYECKHUe CBOMCTBA, MOMyuyeHrue U npuMenenue. Cou aMMOHUS,
uX (pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THas KHUCIOTa, €€ MoJydyeHHe, (PU3NYECKUe U XUMUYECKUE
cBOicTBa (0OIlIME Kak TMpeJCTaBUTENS KJlacca KHUCIOT U  cleludpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MMHEpaJIbHBIX
ynoopeHnil. XuMrU4YecKoe 3arpsi3HeHHe OKPYKaIollel cpe/ibl COeTMHEHUSIMHU a30Ta
(KUCTIOTHBIE MOXKAM, 3arpsA3HEHHE BO3AyXa, IMOYBBI U BOAoEéMoB). Docdop,



ajuioTponHeie Moaudukanuu ¢Gocdopa, GuznUecKkue U XUMHYECKUE CBOMCTBA.
Oxcun docdopa (V) u dbocdhopnas kuciora, GU3nIeCKue 1 XUMHUYECKUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocdaroB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.

OOmast xapakrepuctuka 31eMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHHUS.  YIJIEpoA,  aJUIOTPOIHBIE
MOAU(UKALIMKM, PACOPOCTPaHEHUE B TpHUpoAe, (PHU3MYECKUe U XUMHUYECKUE
cBoiicTBa. Ancop6Ouusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
bu3nYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIC OpPTaHU3MBEI,
NOJIy4YEHUE U MPUMEHEHUE. DKOJOTMYECKHE MPOOJEMBI, CBSI3aHHBIE C OKCHIIOM
yraepona (IV), rumoreza rino0anbHOTO TOTEIUICHUS KIMMaTa, MMapHUKOBBINA
abdexT. YronbpHas KucaoTa U €€ coiu, ux (GU3NIECKUe U XMMHUYECKUE CBOICTBA,
noJiydeHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIUICHHOCTH U CEJIHCKOM
XO3SMCTBE.

[lepBoHaUaNIbHBIE TOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJHBIN Ta3, HEDTH),
IPOAYKThl UX mepepaboTku (OE€H3MH), UX POJIb B OBITY M MPOMBILIIECHHOCTH.
[ToHaTre 0 OMONOTUYECKH BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoaax — U ux
poii B JKM3HU UeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCTMHECHUM.

KpeMHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, MOJYYEHHE H
npuMeHenue. CoenuHeHuss KpeMHusi B mpupojne. OOmiue mpeacTaBlieHus 00
okcunie kpemaust (IV) u kpemaueBoit kuciore. CUIUKATBI, UX UCIOJH30BAHUE B
ObITYy, B TIPOMBIIIUICHHOCTU. BakHeline CTpouTenbHbIe MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobmempl 6e30macHOTO HMCIOIb30BAHUS
CTPOUTEJILHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

H3y4eHHe 00pa3Il0oB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJ-MOHBI U HAOJIOJICHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKAIOIHUE (PU3NUECKHE U XHUMHYECKHE CBONCTBA
raJIOTEHOB M UX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIECHHE ¢ oOpa3laMud XJOpUAOB (TAJOTEHUIOB), O3HAKOMJICHHE C
oOpaslamu cepel ©u €€  CcOeAUHEHUsSIMU  (BO3MOXHO  HCIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIIOJCHHUE TIpoliecca OOyTIMBaHUs caxapa Mo JCHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, MW3y4YEHHE XUMHYECKUX CBOMCTB
pa30aBlIEHHON CEPHON KUCIIOTHI, MPOBE/IEHNE KAaUECTBEHHOM peakIuu Ha cylbdar-
MOH W HaOJI0JeHHWEe NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HUECKUMU
cBoiicTBamMu a3ora, ¢ochopa W HX COCHMHEHHWA (BO3MOXKHO HCIOJb30BaHUE



BHJIEOMATEepUaIIOB), oOpa3iaMu a30THBIX U (POCHOPHBIX YI0OpEeHUH, MOJydYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKlMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKAHMUsI, B3AMMOJAEUCTBHE KOHUEHTPUPOBAHHOM a30THOW KUCJIOTBI C MENIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YECHUE MoZEenen
KPUCTAJUIMUECKUX PEIETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
poLecCOM  aACOpPOIMM  PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydYeHUE, COOMpAHUE, pACMO3HABAHUE U U3YUYCHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT U
CUJIMKAT-HOHbl WM M3YYCHUE TMPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMUEN CHJIMKATHOM NPOMBIIUIEHHOCTH, PELUICHUE JSKCIIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenume HeMEeTaIUIbl U UX COCIUHEHUS.

MeTajuibl 4 UX COCAMHEHUS

OO6m1as XxapakTepUCTUKA XMMUYECKUX 3JIEMEHTOB — METAJIOB Ha OCHOBAHUU
ux nosiokeHuss B llepuommueckor cucreme xumuyeckux siemeHtoB . U.
MeHnneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTalioB. MeTramndeckasi CBsi3b U
METAJUIMYECKAass ~ KPUCTAJUIMYECKas  pPEIIETKAa.  DJIEKTPOXUMUYECKUH  pAll
HamnpspKeHU MetamioB. Ouznueckue U XUMHUYECKUE CBOMCTBA MeTaiioB. O01ue
crocoObl ToydeHuss MeTaioB. [loHATHE O KOppo3WHM METAIOB, OCHOBHBIE
CrocoObl 3amUThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoamyeckoil cucreme XMMHUYECKHUX
sanemenToB . 1. MenaeneeBa, CTpO€HHE MX ATOMOB, HAXOXJIEHUE B MPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTtpus U Kanus). OKCUasl U
TUAPOKCHUABI HATpusd W Kanusa. [IpuMeHeHue MIEeNOYHBIX METauIOB U HX
COCIMHEHUM.

[[lenoyno3emenbHble METAUIbl MarHuii W KaJblMi: IIOJIOXKECHHE B
[lepnognueckor cucreme xumuueckux sneMeHToB [[. M. MenneneeBa, crpoeHune
MX aTOMOB, HaxOXJeHue B rpupoae. Pusndeckue 1 XMMUUECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelnve coequHEHUS KalblUs (OKCHI, THUIPOKCHUI, COJIH).
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AJtoMUHUN: TIoJ103)keHue B [leproinueckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToMa, HaxXxOXIeHUE B Inpupone. dusznueckue u
XUMUYECKHE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA
AJIOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoii cucreme XMMUYECKUX 3J€MEHTOB /1.
. MenpgeneeBa, CTpoeHME aroma, HaxOXIeHUEe B mnpuporec. Dusznyeckue u
XUMHUYECKHE CBOMCTRA xkene3a. OKCUIbl, TUIPOKCU bl U cosn kenesa (I1) u xenesa
(IIT), nx cocras, CBOICTBA U MOTYyYECHHUE.



Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, H3yUYCHHME  PE3yJbTaTOB KOPPO3UHM  METAIOB  (BO3MOXKHO
UCITOJIb30BAaHUE BHJIEOMATEpPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KJIbI[USI W HATpus C BOJON (BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOLlECCa TOPEHUS JKeJe3a B KUCIOPOJIE
(BO3MOXXKHO  HCIOJB30BAHUE  BHUJIEOMATEPHUAIOB), MPU3HAKOB  IMPOTEKaHUS
KAUEeCTBECHHBIX PEAKIMA HAa MOHBI: MarHusi, KajblMs, alIOMUHUS, [IUHKA, JKeye3a
(IT) m xenes3a (III), mequ (II), HaGnroACHME M OMMCAHUE MPOIECCOB OKPAITUBAHUS
IJJaMEHH HWOHAaMU HATpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEIOBaHNE aM(pOTEPHBIX CBOWCTB THPOKCHUIA AITFOMUHUS
Y TUAPOKCHUJIA IMHKA, PEUIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxkHnelmue
METAJUJIBI U KX COCTUHCHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BemecTtBa u marepuanbl B IMOBCEAHEBHOW KU3HM ueloBeka. besomacHoe
WCITIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuil B ObITy. IlepBas momonrs npu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpY’Karolleh cpeibl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B pemieHun 3K0JIOrHYeCKUX
po0em.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHWE KaK OOIMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIOIINXCS CUCTEMHBIMH JIJISI OT/ICJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKALMS, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MaPHUKOBBIN
s ekT, TEXHOIOTUS, MaTEPHUAITBI.

dusuka: Marepus, aroMm, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOIbl, PAJUOAKTUBHOCTh, MOJIEKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHHKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTANINYECKAs
pemérka, CIuIaBbl, (PU3MUECKUE BEJIWYWHBI, €AMHUIIBI U3MEPEHHS, KOCMHUUYECKOE
IIPOCTPAHCTBO, TUIAHETHI, 3BE3/bI, COJIHIIE.



buonorusi: ¢orocunres, npixanue, Omocdepa, 3KOCUCTEMA, MHUHEPATbHBIC
yI00pEeHHS, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX LEHHOCTHBIX OPHUEHTAIMA W
pacIIMpEHUE OIbITA ICSITETbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOIr0 OOIEeCTBA, CIOCOOHOCTH BJIAAECTh JOCTOBEpHOU HH(OpMainmeit o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMAax M TMPABWIAX MEXKINYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBAaTEeNIbCKOM, TBOPYECKOM W APYrMX  BHAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM y4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHHUE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3ULMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaAKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU U COCTABJISIONIUE
OCHOBY 11 TTIOHUMAHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

M03HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0/IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()DOPMAITMOHHOW M YUTATEIBCKOW KYJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM paloThl C y4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEpPaTypor, JOCTYIIHBIMM TEXHUYECKUMHU CpPEACTBAMH HWHQPOPMAIMOHHBIX
TEXHOJIOTHH;



UHTEpEC K OOYYEHHUI0 U MO3HAaHHIO, JH0003HATEIbHOCTh, TOTOBHOCTH MU
CHOCOOHOCTh K  CcaMOOOpa30BaHUIO, MPOEKTHOW U MCCIIEJOBATEIbCKOM
JESTEIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME [ICHHOCTU JKW3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0POBBI 00pa3 >KU3HHU, OCO3HAHUE IOCIEACTBUNA U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr0JIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH  COOJNIIO/IEHUST TpaBui  OE30MAaCHOCTH TpU  OOpalIeHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) TpyA0BOr0o BOCIIHTAHUSI:

UHTEpEeC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHOro poJa,
YBaXEHUE K TPyAYy U pe3ylbTaraM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
UH/MBUIYaJIbHON TPAEKTOPUH MPOJOJKEHHS] 00pa30BaHUs C yUYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHWE K NpPHUPOJie KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyIeCTBOBAaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYaLUsIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTHh 3HAHUS, MOJydaeMble NMPU MU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEH TPUPOIHON CPENOH, I OBBIIEHUS
YPOBHSI  AKOJIOTMUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTUYECKUX MpoOJieM M MyTeHd HMX pelIeHHs MOCPEACTBOM METOJ0B XHUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISIOT 3HAYMMbIC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpeIMETax W MO3BOJSIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
HAy4YHOM KapTHMHE MHpA, U YHUBEpCaJIbHbIC yueOHbIE IEUCTBUS (ITO3HABATENIbHbIE,
KOMMYHHUKAaTHBHbBIE, PETYJIATUBHbBIE), KOTOpbIE OOECIeuuBalOT (OPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBIICHUIO y4eOHOMU
NEeSATETbHOCTH.



Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

Bba3oBble Jjoruueckue JeMicTBUA:

YMEHUSI MCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMU TIOHSTHIMH), UCIIOJIB30BAThH
MOHATHS NIl OOBSICHEHUS OTJIEIBHBIX (PAKTOB M ABJICHU, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMKM XUMHYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHABIMBATh MPUINHHO-CICJACTBEHHBIC CBS3UM MEXKIY OOBEKTaMH H3YYCHUS,
CTPOUTH JIOTUYECKHUE PACCYX ACHUS (MHIYKTUBHBIC, ICTYKTUBHBIC, 10 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIpollecce IMO3HAHUA TOHATHS (NMPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBEIBATH MIMPOKO MPUMEHSIEMbIC B XUMHHA MOJCIIbHBIC TTPEICTABICHUAS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHudeckas G(opmylia W YypaBHEHUE
XUMHUYECKON peaKIuu — MpU PEIICHUH Y4eOHO-TT03HABATEIbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUN BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKU M3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH  OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBICE CBS3HM U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

ba3zoBble ucciaeaoBare/bCKue 1eCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIPOCH B Kaue€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B Ka4eCTBE OCHOBBI I (POPMUPOBAHHUSA THIIOTE3BI IIO
MIPOBEPKE MPABHIIBHOCTH BBICKAa3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE ONbITa IO TUIAHUPOBAHWIO, OpPTaHU3AIMK W TIPOBEICHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOMomaTh 3a XOJOM Ipoilecca,
CaMOCTOATEIILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO Pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIICIOBAHUS, COCTABIATH OTUET
0 MpOJIeTITaHHOM padoTe.

Pabora c nunopmanmueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAITUIO
pa3TUYHBIX BUIOB U (HOPM MpEJCTaBICHUS, MOTyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHUBATH IPOTUBOPCUYHMBYIO M
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;

yMEHUE TPUMEHSATh Pa3IUYHbIC METOJbl W 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU W COOTBETCTBYIONIUX JAHHBIX, HEOOXOIUMBIX JJIs BBITOJTHCHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 OMPEICAEHHOTO THIIA, IPHOOPETCHHUE OTBITA B
00JaCTH  WCTIOJIb30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAHUS PA3TMYHBIX IIONCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATH ONTUMANTBHYIO (hOpMY TIpeacTaBiIeHus] HHPOpMAIUU U



WUIKOCTPUPOBATh pEUIaEMbIe 3aJaud HECIOKHBIMUA CXEMaMH, JHarpaMMmaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJU3UpOBaTh B IIpollecce Y4YeOHOW U
UCCIIEIOBATENLCKON NIEATEIbHOCTH HMH(POPMAIUIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbl.

KoMMyHUKAaTHBHBIC YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJ€ Juaiora W (WiM) JIHUCKYCCUHU) TIO
CYIIECTBY  OOCYXJaemMoil  TeMbl, (OPMYIUPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHUTEIBHO BBIITOJIHEHMS IPEJI0KEHHOM 3a]auH;

YMEHHSI  MPEACTABISATH  IOJYYEHHBIE  pE3yJIbTaThl  I[MO3HABATEIBHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XMUMHYECKOTO JKCIIEpUMEHTa (J1a00paTOPHOrO OMBITA,
nabopatopHOi pabOTHI O UCCIIEI0BAHUIO CBOIMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuuid (00cyXaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JEHUCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTsa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CaMOCTOSTENIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIMUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
NIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTAaBIATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYEHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MICITOJIB30BAaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 331aHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pE3yJbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
coJlepKaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CHOCOOBI
JeWCTBUH, crnermuduUecKue MJId TPEAMETHOH 007acTh  «XHUMHS», BB
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAHWA, €ro HMHTEpIpeTalu,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K xoHIy 00yueHus B 9 kjiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PaCKpbIBaThb CMBICII OCHOBHBIX XUMHUYECKHMX [MOHATUN: XHUMHYECKUI

JJIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWUOH, MPOCTOE BELIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPUIATENBHOCTh, CTENEHb



OKHUCJICHHS, XUMUYECKasl pPeaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU 3PDeKT
peakiuu, MOJIb, MOJSIpPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEBJIEKTPOJIMUTHI, AJEKTPOJUTHYECKAS] TUCCOLUMALMS, PEaKUUd HOHHOTO
oOMeHa, KaTanu3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U
HEOOpaTUMbIE PEaKIUH, OKHCINTEIHHO-BOCCTAHOBUTENBHBIEC PEaKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEJIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUINYecKasi), KpHUCTAUIMYECKass pEmIETKa, KOppO3Us METAILIOB,
CIUIaBBbl, CKOPOCTb XUMHYECKOM pEaKUuHu, MNPEAeIbHO JONyCTHUMAas
xoHuenTpaus [1/IK Bemecrsa;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATUA H
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

e CMOJB30BATh XUMUYECKYI0 CUMBOJIUKY JJII COCTaBJICHHS (POPMYJT BEIIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKIINN;

e ONIPEJIETISATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX DJIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBSI3U (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COEJIMHEHHUSX, 3apsij MOHA M0 XMMUYECKOM (opMylie, XapaKTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, THUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

e packpbiBaTh cMmbica Ilepuogmueckoro 3akona JI. WM. MenaeneeBa wu
JEMOHCTPUPOBATh €ro IOHHWMAaHHWE: OIKCHIBATh U XapaKTepU30BaTh
Tabnuunyto (opmy Ilepuoanueckoil cUCTEMbl XMUMHUYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpymnma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B TNEPUOJUYECKON Tadiuue, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMUSI aTOMOB  XMMHUYECKHX
JIEMEHTOB (COCTaB W 3apsij  sijpa, oOIee 4YUCIO DJIEKTPOHOB H
pacmpesieieHne WX 10 DJJIEKTPOHHBIM  CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHHI B
npezenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYII C YUETOM CTPOSHUS UX
aTOMOB;

e KJTaCCU(UIIUPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTaHWYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEIIIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

e XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHeUPUUECKUE XUMHUYECKUE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;



e COCTABJISITh YPABHEHUS AJIEKTPOIUTUICCKON JUCCOITUAIINHN KUCIIOT, IIEI0YeH
U COJICH, TIOJHBIC W COKpAIIEHHBIC YPaBHCHHsI PEaKIMii HOHHOTO OOMEHa,
YpaBHEHHUs peaKIni, MOATBEPKIAIONINX CYIIECTBOBAHUE TEHETUYCCKOU
CBSI3M MEX]Ty BEIIECTBAMH PA3INIHBIX KIJIACCOB;

e DPaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajlaHCca 3TUX PeaKInii;

¢ IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BBIYMCJISITh OTHOCHTEIBbHYIO MOJEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJIFO XHMHYECKOTO 3JieMeHTa 1O (opmyne CoeauHEeHWUs,
MacCOBYIO [IOJIIO BEIECTBA B PACTBOPE, MPOBOAUTH PACUETHI TIO
YPaBHEHUIO XUMUYECKOHN PEaKITny;

e COONTIOAATH TIPaBUJIA TIOJB30BAHUS XUMUYECKOM MOCYI0M U Ja00paTOPHBIM
o0opyZoBaHMEM, a TaKXke IMpaBuia oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBUM C MHCTPYKIMSIMH TIO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OTBITOB IO TMOJIYYEHUIO M COOMpPAaHUIO Ta3000pa3HbIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o IPOBOJINTH PEAKITNH, TTOATBEPKIAIONINE KAYSCCTBEHHBIM COCTaB Pa3IUIHBIX
BEII[ECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMUA-, WOAUI-,
kapOonat-, (docdar-, cunukar-, cynbdar-, TUAPOKCUI-UOHBI, KATHOHbI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

e IPUMEHSTh OCHOBHBIE OTIEpPAIliM MBICITUTEIBHON ACATEIHPHOCTH — aHAJU3 U
CHHTE3, CpaBHECHHE, O0000IIeHNe, CHCTEMAaTHU3alliui0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJICIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHME 110 ITPEMETY

Neni/m |Ha3Banue pasnena, TeMbl Komuectso yacos
1 [ToBTOpeHne u o0000mIEeHNE CBeNeHUN MO Kypcy 8 Kiacca.|5
XUMHYECKHUE peakiuu (5 1)
2 XUMHYECKHUE peakiuu B pacTBopax (10 ) 10
3 Hemertannbl u ux coenunenus (25 u) 26
4 Mertaibl u ux coenuHenus (17 u) 18
5 XuMHus ¥ OKpykaromias cpeaa (2 4) 2
O06001IeHre 3HAHMH 110 XMMHUU 32 KYPC OCHOBHOM IITKOJIBI. 7
7 Hroro 68




KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHME 110 TIPEJMETY

Ne HaszBanue pa3aena, rema ypoka KounuyecrBo | /laTa npoBeaeHus
n/n 4acoB
IJIAH dakr

1. Knaccugukaius HeOpraHn4ecKix BEIIECTB U UX HOMEHKJIATypa. 1 6.09

2. Kraccudukanmsi XuMHUUeCKUX peakii 10 Pa3InYHbIM OCHOBAHUSIM. 1 8.09

3. Knaccugukaiusi XMMHYECKUX PEaKIUi 10 Pa3IMYHBIM OCHOBAHHUSM. 1 13.09

4, ITonsitue o ckopoctu peakiuu. Karamus. 1 15.09

5. [TonsTue o ckopoctu peakiuu. Katamus. 1 20.09
XuMHYyecKHe peakiii B pacTBOpax 10

6. DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. 1 22.09

1. OcHOBHBIE IIOJIOKEHUSI TEOPUH IEKTpoauTUYecKoi nuccounanuu (TOJ). 1 27.09

8. XHUMHYECKUE CBONCTBA KMCIIOT KaK JJICKTPOJIUTOB. 1 29.09

9. XVMHYECKUE CBOMCTBA KMCIIOT KaK 3JIEKTPOJIUTOB. 1 4.10

10. XHUMHYECKUE CBOMCTBA OCHOBAaHUH KaK AJICKTPOJIMTOB. 1 6.10

11. XHUMHYECKUE CBOMCTBA COJICH KaK AJICKTPOJIUTOB. 1 11.10

12. [ToHsiTve 0 TUAPONIH3E CONIEH. 1 13.1018.10

13. Ilpakmuueckasa paooma Ne 1. PenieHne SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME 1 20.10
«DNEKTPOIIMTUIECKAS TUCCOITUAIIHS.

14. O6o0mieHne U cucTeMaTu3alvs 3HaHWM Mo TeMe «XHuMHueckue peakuuu B | 1 25.10
pacTBOpax dIEKTPOITUTOBY.

15. Konmponvnaa paboma Ne 1 no teme «XUMHUYECKHE peakUMuU B pacTtBopax | 1 8.11
DIIEKTPOJIUTOBY.
HemeTa/uibl 1 MX COCJUHEHHS 26

16. OO01mas XxapaKTeprUCTHKA HEMETAJIOB. 1 10.11

17. O6mas xapakrepuctuka 31eMeHToB VIIA-rpynmnel — ranoreHos. 1 15.11

18. CoequHeHns rajIoreHoB. 1 17.11

19. Ilpakmuueckaa paboma Ne 2. I3yuenvie CBOWCTB COJSTHOM KUCIIOTHI. 1 22.11

20. O6mas xapakrepuctika 31emMeHToB VIA-rpynmel — xanekorenos. Cepa. 1 2411

21, CepoBoiopos1 ¥ cyIbhuIbI. 1 29.11

22. Kuciopoiabie coeTMHEHUs CEephI. 1 1.12




23. Ilpakmuueckasn paboma Ne 3. VI3yueHnue cBOWCTB CEPHON KUCIOTHI. 1 6.12
24, OO0m1as XapaKTepUCTUKA XMMHUYECKUX 3JIEMEHTOB V A-rpyniibl. A30T. 1 8.12
25. Ammuak. Coam aMMOHMSL. 1 13.12
20. Ilpakmuueckaa paooma Ne 4. [lonydyenne aMMHuaKka U U3y4CHHE €T0 CBOMCTB. 1 15.12
27. Kucnoponble coequHenus a3ora. 1 20.12
28. KucnopoHubie coeMHEHUs a30Ta. 1 22.12
29. ®dochop 1 ero coeTMHEHUSI. 1 27.12
30. O6mas xapakrepuctuka 3nemMeHToB |V A-rpynmel. Yriepos. 1 10.01
31. Kucnopoanbie coenuHeHus yriepoa. 1 12.01
32. Ilpakmuueckasa paboma Ne 5. [lonyyeHue yriaekucioro raza u M3y4eHue ero 1 17.01
CBOWCTB.
33. YTIIeBOHOPOIBI. 1 19.01
34. Kucnoposcoaeprxaniye opraHM4ecKue COeTMHCHHMS. 1 24.01
35. KpemHwii u ero coetuHeHus. 1 26.01
36. CuMkaTHasi TPOMBIITUICHHOCTb. 1 31.01
37. [ToryueHue HeMeTaJIOB. 1 2.02
38. [TosryueHne Ba)XHEMIIMX XUMUYECKUX COEIMHEHUI HEMETAJIJIOB. 1 7.02
39. O6o061IeHMEe 10 TeMe «HemeTamibl ¥ X COETUHEHUS. 1 9.02
40. Konumponvnas paboma Ne 2 no reme «Hemerasuibl U UX COCTUHEHUS. 1 14.02
41 AHaIn3 KOHTPOJIbHOM paboThI. 1 16.02
MeTaJLsibl M MX COeIMHEHMUSI. 1
42. OO61as xapakTepUCTHKa METAJJIOB. 1 21.02
43. XHUMHYECKUE CBOMCTBA METAJLIOB. 1 23.02
44, OO61as xapakTepuCcTHKa 371eMeHTOB |A-rpynnsl. 1 28.02
45. OO11ast XapakTepUCTHKA 31eMeHTOB |A-rpymnisbl. 1 1.03
46. O61as xapakrepucTtuka 3aemMeHToB ||A-rpynnsl. 1 6.03
47. OO0mast xapakrepucTika 31eMeHToB ||A-Tpynmsl. 1 8.03
48. JKecTKkocTh BOJIBI M CITIOCOOBI €€ YCTPaHEHMSL. 1 13.03
49, Ilpakmuueckasa paboma Ne 6. )KecTKOCTh BOJIBI M CIIOCOOBI €€ YCTPAHCHHS. 1 15.03
50. AJIOMHUHUHN U €T0 COeTUHEHUS. 1 20.03
51. Kemne3o u ero coeuHEHNUS. 1 22.03
52. JKeine3o u ero coequHEHUS. 1 3.04




53. Ilpakmuueckasa padoma Ne7. Penienrie 3kcriepuMEHTANbHBIX 33]1a4a 0 TEMeE 1 5.04
«MeTtaybly.
o4, Koppo3zus MeTaioB u crmocoObl 3alTUTHI OT Heg. 1 10.04
55. Metabl B ipupoe. [lonstre o Meramurypruu. 1 12.04
56. Mertasmnsl B ipupojie. [lonsitue o meramnyprum. 1 17.04
57. 0O0001enue 3Haunii o TeMe «MeTauibly. 1 19.04
58. Konumponvnas paboma Ne 3 no reme «MeTajuib. 1 24.04
59 AHann3 KOHTPOJILHOUN pabOThI 1 26.04
XuMusi M OKpY:Kalomas cpeaa. 2
60 XUMHYECKUN COCTAB IIAHETHI 3eMJIS. 1 1.05
61. OxpaHa OKpy>Karouei cpesibl 0T XUMUYECKOT0 3arpsi3HEHUSL. 1 3.05
O06001meHne 3HAHUIA 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI. 7
62. Bemectna. 1 8.05
63. XHUMHYECKUE PEAKITUH. 1 10.05
64. OCHOBBI HEOPTAHUYECKON XUMUH. 1 15.05
65. OCHOBBI HEOPraHUYECKON XUMHH. 1 17.05
66. [ToBTopenue u 0600mmenue mo reme. [loAroToBKa K KOHTPOJIBHOM padoTe. 1 22.05
67. Konmponvnaa paboma Ne 4 (utoropasi 1o Kypcy OCHOBHOMN HIKOJIBI). 1 23.05
68. AHanu3 KOHTPOJIbHOM paboTsl. [ToBeIeHNE UTOTOB. 1 24.05
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