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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha OcHOBE (heaepaabHON paboueit mporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHIENIMH TpPernojaBaHus ydyeOHOTo mnpeameTa «XuUMHUA» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENAX, OOIeH cTpaTeruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
NpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHUH, OMPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYarolmuxcsi, OMNpeaeNseT BO3MOXKHOCTH IpeaMeTa Ui
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHON
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OOyYaromerocs MO OCBOCHUIO
y4eOHOTO CO/ICp)KaHMS.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJIb UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TJI00aThHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOpPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
LETOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATaroM B POpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH 00YUarOIINXCS;

criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAaJl B SKOJOTHYECKOE
oOpa3zoBaHHe 00YUaIOIIUXCSI.



JlanHble HampaBlieHUs B OOyYE€HUM XHMMHUU OOECHEUMBAIOTCS CIeUU(pUKON
colepKaHUsl ~ y4eOHOro  MpeAMeTa, KOTOpbIA  SBIAETCA  MEAArOTMYECKH
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUU W HEKOTOPbIX OTIEIbHBIX 3HAYMMBIX IOHSITHI
OpraHU4eCKON XUMUHU.

CrpykTypa coaepkKaHHs NPOTrpaMMbl IO XUMHUHM CPOPMHUPOBAHA HAa OCHOBE
CUCTEMHOTO mnojxoja K €€ mzydeHuro. ComeprkaHHe CKIIQIbIBAETCS W3 CHCTEMBI
MOHATUN O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUI O XUMHUYECKOU
peakuuu. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl MO IPHUHIMILY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHYECKHUX IPEICTaBICHUI
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUsI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognyeckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

— YUYEHHUS O CTPOEHUU aTOMa U XUMUYECKOH CBA3H;

— TMpeICTaBICHUNA 00 AIEKTPOJUTHYECKON JMCCOLMAIMU BEUIECTB B
pacTBopax.

Teopernyeckne 3HAHMS PpPacCMATPUBAIOTCS HA OCHOBE JMIIMPHYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K JIpyrOMY, BBIOJIHAS (PYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MTPAKTUYECKOIO PUMEHEHHSI U TIOJIyYEHUS N3Y4aeMbIX
BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOIO OTHOIIECHUSI K HAYYHOMY 3HAHUIO M METOAaM
NO3HaHWs B Hayke. V3ydyeHune XMMUU NPOUCXOAUT C IPUBJICUYCHHEM 3HAHUMI M3
paHee M3yYEeHHBIX Y4eOHBIX npeameToB: «Okpyxaromuid mupy», «buomorus. 57
KJIacch» U «Pu3nKa. 7 Kiacey.

[Ipy wW3yyeHMH XUMHHM MPOUCXOAUT (OPMHUPOBAHUE 3HAHMA OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpPBI. 3a7a4a
y4eOHOTr0 MpeaMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbl XUMUUYECKUX 3HAHUM —
BaOKHEUIIUX (PAKTOB, MOHITHM, 3aKOHOB M TEOPETHUECKUX MOJTOKEHUMN, JOCTYTHBIX
000011IeHUI MHUPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B MPUOOLIEHUU K
Hay4YHbIM METOJAaM MO3HAHUS MPU U3yYEHHH BEIIECTB M XMMHUYECKUX PEaKIMii, B
(OopMHUPOBAHUY U Pa3BUTUU NTO3HABATEIBHBIX YMEHUHN U UX IPUMEHEHUH B yU4eOHO-
MO3HABATEJIbHON U yueOHO-UCCIIEI0BATENbCKOM AESITENbHOCTH, OCBOCHUHU MPaBHII
0e301macHOro o0parieHus ¢ BeIeCTBaMH B TTIOBCETHEBHOM KU3HU.



[Tpu u3yueHun XMMHU Ha YPOBHE OCHOBHOI'O OOIEro 0Opa30BaHUSI BaXKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
oOydaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJlaM TO3HaHMs, (HOPMUPYIOIMIUM MOTHBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMHUU;

— obOecrieueHne yclloBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOITUMUCS
OIbITa Pa3HOOOpPA3HOM [EATEIbHOCTH, MMO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUINX YHHBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmeld (QYHKIUOHAIBHOM W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH U OLECHUBATh SBJICHUS
OKpPYaIOIIEr0 MHpA, MCIHOJIb3Yysl 3HAHUS W OMbBIT, MOJYYEHHbIE MPU H3YUECHHUH
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYIOBOM
NEeSATEIbHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUYECKUX OTHOILIEHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJeco00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATENIBHOCTH B IEJIAX
COXPaHEHUS CBOETO 3/I0POBbsl U OKPYKAarOUIEH IPUPOJTHON CPEIbI;

— pa3BUTHE MOTHBALUM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEWUIIETO
oOyueHus.

O011ee ynco 4acoB, OTBEAEHHBIX I U3YUEHHS] XUMUU Ha YPOBHE OCHOBHOTO
oO1mrero oOpazoBanusi, coctaisieT 68 yacoB B 9 kiacce (2 yaca B HEJIEINIO).



9 KJIACC

BemecTBo U XMMHYECKasl peaKUMs

[lepnognueckuit 3axoH. Ilepuoandeckas cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUHM CBOWCTB
XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAO0B, KAJIHS, KAJBLUI U UX COCTMHEHUM
B COOTBETCTBUU C IIOJIOKEHHEM »JJIEMEHTOB B llepmomumueckon cucreme u
CTPOEHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHX
pEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHUJIa XUMHUYECKOM CBS3H.

Knaccudukaiys u HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. XHWMHUUYCCKHE
CBOMCTBA BENIECTB, OTHOCSIIUMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COCJIMHECHUH, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukaiys XUMUYECKUX PeaKIuid 10 pa3IMUYHbIM MpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIoBoMy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX 3JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acTHUIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECKUE
YpPaBHCHUHA.

[Tonarne o ckopocT XuUMHUYeckor peakinuu. [loHsTue 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUUYECKUX peakiusax. [loHsTHEe 0 TOMOT€HHBIX M TeTepOTCHHBIX
peakuusx. [lonsarne o karanuse. [lIoHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIINE HA CKOPOCTh XHMHUYECKOM PEAKIMU U IMOJIOKECHUE XHUMHUYECKOTO

pPaBHOBECHS.
OKHUCAUTENbHO-BOCCTAHOBUTEIbHBIE ~ pPEaKUUHU,  JJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKuuu. CocraBiienue YpPaBHEHUI

OKHUCJIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIUA C  HCIOJIb30BAHUEM  METOJIa
AJIIEKTPOHHOTO OajaHca.

Teopus FNEKTPONTUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTronbl, anHnoHbl. MeXaHu3M OuCCOLMAlUM BEIIECTB C Pa3JIMYHBIMU BUIAMHU
xuMuueckoit cBsa3u. Crenens aqucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peakIuii MOHHOTO OOMeHa,
MOJHBbIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUsS peakuuil. CBOWCTBA KHCIIOT,
OCHOBAHH U COJIEH B CBETE MPEICTABICHUN 00 AIEKTPOTUTHICCKON TUCCOITUAITIH.
KauecTtBeHHble peakiiu Ha HOHBIL. [[OHSATHE O THIIPOIU3E CONEH.

Xumuueckuiui IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJmopuaa HaTpus ), UCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTU XUMUYECKOU PEAKIINU OT
BO3JICMCTBUSI  pa3iMYHBIX  (HAaKTOPOB, HCCIEIOBAHUE  DJIEKTPOIPOBOJIHOCTH
PacTBOPOB BEIECTB, IPOIIECCa TUCCOLMAIIUN KHUCIIOT, IEJ0Ueh 1 cojiel (BO3MOXKHO
MCIIOJIB30BaHUE BHUACO MATEPHUAJTIOB), MPOBEJEHUE OIBITOB, WILTIOCTPUPYIOIIUX



OpU3HAKKW TPOTEKAHUS peakluid HOHHOro oOMeHa (oOpa3oBaHuEe Ocajka,
BbIJIEJICHHE Ta3a, OoOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIMil (FOpEHUe, pPEeaKUu pas3lIoKeHUs,
COCIIMHEHHUS), pACIIO3HABAaHME  HEOPTraHWYECKUX  BEIIECTB C  [OMOIIBIO
KaueCTBEHHBIX PEaKIIMil Ha HOHBI, pEIICHUE YKCIIEPUMEHTAIBHBIX 33]1a4.

Hemertanibl 1 MX cOeAMHEHUSA

OOmast xapaktepuctuka TajoreHoB. (OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEII[ECTB — rAJION€HOB. XMMUYECKHE CBOMCTBA Ha MpUMepE XJiopa (B3auMOICHCTBIE
C MeTajulaMH, HeMeTallylaMu, lienodamu). XiopoBojaopoa. ConsiHas KHUCIOTa,
XAMHUYECKUE CBOMCTBA, IIOJy4YeHWE, MNOpuMeHeHue. JlelcrBue xiopa U
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJIOBEKa. BaskHenme XI0puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE cTeleHU okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
IPOCTBHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHUe CBOICTBa cepbl. CepoBOIOPO, CTPOCHHUE, (PUBHUECKHE U
XUMHYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJlacca KUCIOT U crneurduueckue). XUMHUECKUE PEaKlMH, JIEKAIIUEe B OCHOBE
IPOMBIIUIEHHOTO CHoco0a MONy4YeHus CepHOM KucaoThl. [IpuMeHeHue cepHOu
kucaoTbl. COJMM CepHOM KHUCIIOTHI, KadeCTBEHHAas peakuus Ha CyJb(haT-UuoH.
Haxoxnenue cepbpl M €€ COCNMHEHUNW B TIPUPOJIE. XUMHYECKOE 3arpsi3HCHUE
OKpY’XKarolllel cpefbl COCAUHEHHMSIMH Cepbl (KHCIOTHBIE MO, 3arpsi3HEHHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIICHUS.

OOmast xapaktepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHMCIIEHHA. A30T, paclpOCTPaHEHHE B IPHUPOJE,
¢duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupoje. AMMHak, ero
(bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJydYeHUe U npuMeHeHune. Cou aMMOHUS,
ux (U3NYECKUE U XUMUYECKHUE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THAsl KHUCJIOTa, €€ MOoJlydeHHe, (PU3MUYECKHUE U XMUMHYECKUE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M crhenuduueckue).
Hcnonp30BaHne HUTPATOB U COJICH aMMOHHSI B Ka4€CTBE MUHEPATTLHBIX YI0OpEHUI.
XHUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arpsi3HEHUE BO3[yXa, MOYBBl M BOJOEMOB). Docdop, alIOTPOMHBIC
moaudukammu docdopa, Guznueckne U xumudeckue cpoiictBa. Okcun gocdopa
(V) u dochopnas kuciora, Gpu3MUECKUE U XMMHUYCCKHE CBOWCTBA, MOJIyYCHHUE.
Hcnonp3oBanue (hochaToB B KaueCTBE MUHEPATBHBIX yI00PECHHIA.

O6mas xapakrepuctuka 3nemMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTE€pPHbIE CTENIEHN OKUCIEHUS. Y TIIepO/1, ATTIOTPONHbIE MOU(DUKAIUY,
pacmnpocTpaHeHHe B MpUpPoAe, GU3nUecKue U XUMUYECKUE CBOMCTBA. AJICOPOIIHS.



Kpyrosopor yraepoga B mnpupone. Oxcuabl yriepona, ux (usmueckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYyYEHUE U
IpPUMEHEHHE. DKOJIOTHICCKUE MPOOJIEeMBI, CBI3aHHBIE ¢ OKcuuoM yriepoaa (1V),
rUrnoTe3a TI00ATbHOIO MOTEIUICHHUS KIMMara, MapHUKOBBIN 3¢ dekT. YronbHas
KHCIIOTa U €€ COlM, UX (PU3MYecKkue W XUMUYECKHE CBOMCTBA, MOJYyYECHHUE U
npumeHeHue. KadecTBeHHass peakiuss Ha KapOoHaT-WOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, IPOMBIIIJICHHOCTH U CETLCKOM XO3S1CTBE.

[lepBoHaUaNIbHBIE TOHATHUSL 00 OPraHUYECKUX BEIECTBAX KaK O COCAMHEHUSX
yriepojia (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIIEBOJAOPOAOB (yrojib, MPUPOJHBIN Ta3, HEPTH),
OPOAYKTHl UX TepepaboTku (OEH3WH), UX pOJIb B OBITY U TMPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAKHBIX BELIECTBAX: KUpax, OeNKax, yriieBoJgax — U ux
poJii B OKM3HM YEIOBEKAa. MaTepualbHOE €IMHCTBO OpPraHUYECKUX U
HEOPTraHWYECKHUX COCINHEHHUN.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumeHeHue. CoeMHEeHHs KpeMHHUs B mpupojie. O01ure npeacTaBieHus 00 OKCuIe
kpemHust (IV) u xpemHueBoit kucinote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
IPOMBIIIIEHHOCTH. BakHellue cTpouTenbHble MaTepualbl: KepaMmuKa, CTEKIO,
IIeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30macHOrO  MCIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3y4yeHHue 00pa3loB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSTHOW KUCIIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOJCHHE MMPU3HAKOB
UX TPOTEKAHMs, OMbBITHI, OTpa)karolve (PU3MUEeCKHe U XUMHYECKHE CBOMCTBA
TaJIOTEHOB M UX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPUATIOB),
O3HaKOMJIEHUE ¢ 00pa3aMu XJIOPUAOB (TaJIOreHU I0B), 03HAKOMJICHHE C 00pa3iiaMu
ceppl W €€ COeAUHEHUsSMU (BO3MOXXHO KCIOJIB30BaHUE BHJICOMATEPHAIIOB),
HaOJII0/IeHNe Tpoliecca OOYIIIMBAaHUS caxapa Moj IeHCTBUEM KOHIEHTPUPOBAHHOM
CEpHOM KHUCIJIOThI, U3YYEeHUE XUMUUYECKIX CBOMCTB Pa30aBIE€HHON CEpHOM KUCIIOTHI,
IIPOBEICHHE KAUYE€CTBEHHON PEaKIMU Ha CyJb(aT-uoH U HAOIIOCeHUE MTPU3HaKa e€
NpPOTEKaHUs, O3HAKOMJIEHUE ¢ (PU3MUECKUMU CBOWCTBaMM a3oTa, ¢ochopa U HUX
COEMHEHHH (BO3MOKHO MCIOJIb30BaHUE BUAEOMATEpUaIoB), 0Opa3liaMu a30THBIX
u dochopHbIX yaoOpeHui, moJydeHne, coOnpannue, pacro3HaBaHUE W W3YUYCHUE
CBOMCTB aMMMaKa, IMPOBEJACHHE KAYECTBEHHBIX pPEAKIUNW HAa HMOH aMMOHHUSA H
dbochaT-MOH U HU3yuEHHE MPU3HAKOB MX TMPOTEKAHMS, B3aUMOJICHCTBHE
KOHLIEHTPUPOBAHHOW a30THOW KHUCJIOTBI C MEIbI0 (BO3MOYKHO HCIIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), HM3YYEHHE MOJEIEH KpPUCTAUIMYECKUX pEMETOK anmasa,
rpadura, QymiepeHa, O3HaAKOMJICHHE C MPOIIECCOM aiCOPOIMM PaCTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YTIEM U YCTPOMCTBOM MPOTHBOTras3a, IOIYUYEHUE,
coOupaHue, pacrio3HaBaHUE M M3YUYEHUE CBOMCTB YTIJIEKHUCIOTO rasa, MpoBEIECHUE
KauyeCTBEHHBIX PeaKkuil Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUeHHUE MPU3HAKOB MX



MMPOTEKAHUs, O3HAKOMJIEHHE C NPOAYKUHEN CUIMKATHOM NPOMBIIUIEHHOCTH,
PEILICHUE SKCIEPUMEHTAIBHBIX 33/1a4 MO0 TeMe «BaxHellune HeMeTaulbl U UX
COEIUHECHUS.

MeTaJibl 1 X COeIMHEHUS

OO01mast XxapakTepUCTHKa XUMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHHUHU
ux nonoxeHus B llepmogmdeckor cucremMe xumudeckux daeMmeHTtoB . H.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtamindeckasi CBsi3b U
METAJUIMYECKAass ~ KPUCTaJUIMYECKas  PEeImETKa.  DJIEKTPOXUMUYECKUU  psil
HarpspkeHU MeTtaioB. Ou3nyeckue U XMMUYECKrUe CBOMCTBAa MeTauioB. OO0mme
CcrocoObl Toy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX 0T KOppo3uu. CIiiaBsl (CTallb, 9yTYH, JIOPATIOMUHAN, OPOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[Ilenounsie MeTamel: nosnoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHE UX aTOMOB, HAXOXJEHUE B IPUPOJE.
duznyeckne U XUMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUJIPOKCUAB HaTpus W Kanuda. [IpuMeHeHne WIEIOYHBIX METAUIOB M HUX
COCINHEHNMH.

[[lenoyHO3eMENbHBIE METAUIBI MarHuil HW  KaJblMW: TIOJIOKEHHE B
IIepronnueckoii cucteMe xuMmuaeckux 3aeMeHToB 1. 1. Menzaeneesa, ctpoeHue nux
aTOMOB, HaXOXJIeHUE B npupojac. Ouszndeckre 1 XUMUYECKUE CBOMCTBA MarHus 1
KaJibIusl. BaxkHeiime coequHeHns! KanbIus (OKCU, TUIPOKCU/I, coJin). ZKECTKOCTD
BOJIbI U CITIOCOOBI €€ YCTpaHECHHUSI.

AJrOMUHHUIA: TIoJIokeHue B [lepuonndeckoit cucreMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToMa, HaxOXAeHHE B mpupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA aMOMHUHMS. AMGPOTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AITIOMUHUSL.

Keneso: nmonmoxenue B [leppuoanyeckor cUCTeME XUMUYECKHUX AJIEMEHTOB /1.
. MenneneeBa, CTpoeHHE aToOMa, HAXOXKJAeHUE B mpupoac. dPusmyeckue wu
XUMHUUYECKUE CBOMCTRA xkene3a. OKcubl, Tuipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHHE.

Xumuueckuiui IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMu METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, M3YYEHHUE PE3yJbTATOB KOPPO3UHU  METAUIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUICOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITpOLECCAa TOPEHUS XKeJe3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAaHHE  BHJIEOMATEPHUANIOB), MPHU3HAKOB  MPOTEKAHUS
KaYCCTBCHHBIX PEAKIMI HA MOHBI: MArHUs, KaIbIIUs, aTIOMUAHUS, IUHKA, skese3a (1)
u xenesza (Ill), menu (Il), HaOmroneHne u omnucaHue MPOIECCOB OKpAIIMBAHUS
IJJaMEHH WOHAaMU HATpusl, Kalusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEA0BaHNE aM()OTEPHBIX CBOMCTB THIPOKCHIA ATTFOMUHHUS U



TUAPOKCH/IA IIMHKA, PEIICHUE AKCIIEPUMEHTAIBHBIX 3a71a4 1o TeMe «Bakueiimme
METaJUTBl M X COCTMHCHUS.

XuMus 4 OKpy:Kamias cpeaa

BemectBa m matepuanbl B MOBCEAHEBHOM >KM3HHM 4YesoBeka. be3zomacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakuuii B ObiTy. [lepBas momomp mpu
XUMUYECKUX 0)KOTaX M OTPABJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karomied cpeabl (MpeaeiabHas I0ImyCTUMAast
KOoHLIeHTpalus BeuecTB, nanee — [1JIK). Poias xuMun B perieHun 3KOJI0THYeCKUX
npo0JieM.

Xumuueckuii IKcnepumenm:

M3yueHHEe OOpaslloB MaTepUaJIOB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmuoie cea3u

Peanuzanust MeXIpeAMETHBIX CBSI3€M MpU M3YyYEHUHM XMMHHM B 9 Kiacce
OCYILIECTBJISIETCS 4E€pe3 HCIOJb30BaHUE KaK OOIIMUX EeCTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTEeCTBEHHO--HAYYHOT'O LUKJIA.

OO1mue ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KIacCU(pUKALMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
HKCIEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHHUE, MOJIEb, SBJICHUE, MMaPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dwuszrka: MaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, ©30TOIIbI,
PaNOaKTUBHOCT, MOJIEKYJIa, AIEKTPUUECKUI 3aps, IIPOBOTHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAIINUECKast
peméTKa, CIUIaBbl, (PU3WYECKHE BEIWYUHBI, CAMHHUIIBI W3MEPECHHS, KOCMHUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
ya00peHuUsl, MUKPOAJIEMEHTHI, MaKpOAJIEMEHTHI, MUTATEIbHbIC BEISCTBRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TTOPO/IbI, MOJIE3HBIC
HCKOTMaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW IO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
IIEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTECYECTBEHHOM XUMMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

IPEJCTABJICHNUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEKIMYHOCTHBIX
OTHONIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOU MAESATENBbHOCTU MPU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMMOIIOMOIIY B TIPOLIECCE ITON YUEOHOM eATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TMOBEJACHUWE W MOCTYNKH CBOUX TOBApUIICH C TMO3ULIMHA HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAHHS CYIIHOCTH HAy4YHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIC
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C Yy4YEeOHBIMH TEKCTAaMH, CIPaBOYHOU
JUTEPATYPON, JTOCTYMMHBIMU TEXHUYECKHUMH CpEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;



WHTEpPEC K OOYyYEeHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3oOBaHWIO, TPOCKTHOW W  HCCIEIOBATEIBCKOU
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCJICICTBUU U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aTKOTOJIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOAMMOCTU COOJNIOJICHUs TpaBui OE€30MacHOCTH TMpU  OOpalleHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUECKOMY M3YUYEHUIO TPoQeCcCrii U Tpy1a pa3IudHOTo poja,
YBKEHHE K TPYAY U pe3ybTaTaM TPYJIOBOW AESATEILHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XUMHHM, OCO3HAHHBIM  BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHuUsl ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON Npo(ecCuoHaTBHON IeITENHLHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

HKOJIOTHUYECKH 1€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KAaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIICCTBOBAHMS, IOHHMAaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKoMy M TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIOACHUS
mpaBuiI 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUIX,
YIPOXKAIOIINX 30POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYEHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBILIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhI, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTeH HX PEIICHHsS MOCPEICTBOM METOJIOB XHUMMH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHUKAaTUBHOMN U COLMAIBHOU MPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIIICHAYYHBIC TOHATHS (3aKOH, TEOPHUS, IPUHIIUII,
runoTe3a, (Qakr, cucTeMa, TMPOIEecC, OHKCIEPUMEHT U Jpyroe.), KOTOpbIe
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHWU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM
HAy4YHOW KapTHMHE MHpA, U YHUBEpCaAJIbHbIC yUeOHbIE NEeUCTBUS (IT03HABATEIIbHBIC,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOphlE OOecrneurnBaloT (OopMUpPOBaAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY ITUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOM
JEATEIIbHOCTH.



Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE TeiiCTBUSA

ba3oBble 1ornueckue aeficTBU:

YMEHUSI HCIOJIb30BATh MPUEMBI JIOTUYECKOIO MBIIUIEHUS MPU OCBOEHUU
3HAHWI: PACKPBIBaTh CMBICI XMMHUUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHN, YCTaHABJIMBATh B3aUMOCBSI3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BaTh
MOHSTUSA JJI1 OOBSICHEHUS OTJCNIbHBIX (P)aKTOB U SIBJICHUM, BBIOMPATh OCHOBAHUS U
KPUTEpUU ISl KJIacCU(PUKALNUNA XUMUYECKUX BEIIECTB M XMMHUYECKHX PpEaKIuH,
yCTaHaBJIMBATh MPUUMHHO-CIIECACTBEHHbIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHE pacCyX ACHUS (MHIYKTUBHBIEC, ACIyKTUBHbIC, 110 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE MPUMEHATh B TIPOLlECCE NO3HAHUA NOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUM,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIEeMEHTa), XuUMUYeckas QopMmMyla U ypaBHEHHUE
XUMUYECKON pEeaKIUU — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33]a4, C YUYETOM
TUX MOJEIBHBIX MPEJCTABICHUN BBISBISATh U XapaKT€PU30BaTh CYILECTBEHHbIE
MPU3HAKU W3Y4ae€MbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJIEICTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3y4AEMBIX IIPOLIECCAX U SIBICHUSAX.

Bba3oBble uccienoBaTelbcKme 1eiiCTBUS:

YMEHHUE HCIOIb30BaTh MOCTABJICHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAaHMsI, a TAKXKE B KAU€CTBE OCHOBBI U1 (HOPMHUPOBAHMSI TUTIOTE3bI 10 IPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;

npuoOpeTeHre OmbiTa IO IUJIAHUPOBAHUIO, OPraHU3allid M MPOBEICHUIO
YUYEHHUYECKUX JKCIIEPUMEHTOB, YMEHHE HaOMoaaTh 3a XOAOM Ipolecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €0 Pe3yJibTar, POpMyIHpPOBaTH 000OILIEHUS U
BBIBOJIBI T10 PE3YyJIbTaTaM IMPOBENEHHOIO OIbBITA, HCCIEAOBAHUS, COCTABIIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BbIOMpATh, AHAIU3UPOBATH W HUHTEPHPETUPOBATH HHPOPMALIMIO
pa3IMYHBIX BUJOB U (HOPM MPEJICTABICHUS, TOJIyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh NPOTHUBOPEUYMBYIO U
HEJIOCTOBEPHYIO UH(POPMAITHIO;

yMEHUE TPUMEHATh Pa3judHble METOJbl U 3aMpOChl MPU MOHCKE U OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOIWUMBIX [JIsi BBIMOJTHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 ONpPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
0o0JaCTH  WMCTOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BHIOMPATh ONTUMANbHYIO (hOpMY MpeacTaBieHus] HHpOpMaALUU U



WUIKOCTPUPOBATh pEelIacMble 3ala4d HECIIOKHBIMHA CXE€MaMH, JuarpaMMaMu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHHE HCIOJb30BaTh M AaHAM3UPOBAaTh B Tpolecce y4yeOHOHl u
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HAa COCTOSIHUE OKPYXKAKOIIEH NPUPOIHON
CpEBbL.

KoMMyHUKATHBHBIE YHUBEpPCaJIbHbIE Y4eOHbI€ 1eiCTBUS:

YMEHHUS 33]1aBaTh BOIIPOCHI (B X0JI€ IUAJIOTa U (UJTK) TUCKYCCHUU) TIO CYIIECTBY
oOcyx/maemMoi TeMbl, (OpMYyIMpPOBaTH CBOM MPEUIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MPEIJIOKEHHOM 3a/1a4u;

YMEHHS  NPEACTABIATH  IOJYYEHHBIE  pPE3ydbTaTbl  IO3HABATEIBHOMU
JNEATEIBHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTaX; JenaTh MPE3CHTALUIO
PEe3yIbTATOB BBIMIOJIHEHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOTO OIIbITa,
71a00paTOpHOI pabOTHI [0 UCCIIETOBAHUIO CBOICTB BEILIECTB, YUEOHOTO IPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAaMU B COBMECTHOMH
ITIO3HABATEIIBHOM WM MCCJIEAOBATENbCKOW  NESITENBHOCTH  IPU  PELICHUHU
BO3ZHHMKAIOIIMX NpOOJIEM Ha OCHOBE Y4y€Ta OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unui (00cykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPJAUHAIIHS
COBMECTHBIX JEHCTBUM, OIPEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBINIOJIHEHHOM paOOThI U PYTHE).

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHME CaMOCTOSITEIIbHO ONPEACNATh LEIU IEATEIBHOCTH, IUIAHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTeIbHOCTh, BBIOUpaTh Harbosnee 3(pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
MTO3HABATENBbHBIX 33/1a4, CaMOCTOATENIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MIPEUIOKEHHBIA AJITOPUTM  JIEVCTBUWA TP BBINOJHEHUHM 33JaHUA C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOIO pPe3yJbTaTa 3asBICHHOM LIEJIH, YMEHUE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaracMbI€ B YCIOBUHN 3aJaHUN.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPeE3yJNbTaTOB IO OCBOCHHUIO 00s3aTEIbHOrO
CoJlep KaHMs, YCTAHOBJIECHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlOUIMMHCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
neucTBul, crnenuduueckue A IpeAMETHOM o0nactu  «XUMHS», BUJBI
JNEATEIBHOCTH MO  MOJYYEHUI0 HOBOIO  3HAaHWs, €ro  HWHTEpIpPETalNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX U HOBBIX CUTYyaITUsIX.

K koniy oOyudenus B 9 kiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PpacKpbIBaThb CMBICJ OCHOBHBIX XHWMHUYECKUX TIOHSITHUH: XUMUYECKUU

DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHO€ BELIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIIEHb



OKHUCJICHHS, XUMUYECKasl PEaKINsl, XUMUIECKast CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJIb, MOJISIpHBIA  00BEM,  PacTBOp,  BJICKTPOIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTUYECKAS] TUCCOLUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMBbIE pEaKIUHU, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHUE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAas,
MeTaJlTn4yecKas ), KpucTtamndeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKON PEaKIUM, MPEAEIbHO IOMYyCTUMAas KOHIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITh 3TU TOHSATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJIA COCTaBlIeHUS (GopMys
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BAJIGHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIAcCy COEIMHEHUU Mo (opmysaMm, BHJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsi/i MOHA [0 XUMUYECKON (QopMylie, XapaKkTep Cpesl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELUIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
tabnnunyio (opmy [lepuoanueckoid CUCTEMbl XMMHUYECKHX DIIEMEHTOB:
paznuyuath TMOHSTHS «rJaBHas mnoarpynmna (A-Tpynma)» u «mnoOouyHast
noarpynmna (b-rpynma)», manbsle u OOJbIIHME TMEPUOIbI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINYECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHSTH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIUHECHHUHN B Tpejenax MajblX MEPUOJIOB U
IJIaBHBIX TNOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILECTB, MOJITBEPKIAs OMNHUCAHUE
puUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKLINM;



COCTABJISITh YPaBHEHUS JJCKTPOJUTUYECKON JHUCCOIUAIN  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUC
TEeHETHYECKOM CBSI3U MEXKY BEIlIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKUIUn
MOCPEACTBOM COCTaBJICHUS SJIEKTPOHHOTO OaiaHca STUX PEeaKIIHii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXKHOCTH TPOTEKaHUSI XWMUYECKHX TMPEBpAlICHUN B pPa3IM4HbIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO »3JeMeHTa Mo (opMmysie COeAMHEHUS,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUYETHI 110 YPABHEHHUIO
XUMHUYECKOM peaKIny;

cOOJTI0/1aTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM MOCY 0 1 J1a00paTOpHBIM
o0opynoBaHMEM, a TaKXe TMpaBwia oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBIIOJTHCHHUIO J1abOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka u yTieKucIIoro rasa);

MIPOBOJIUTH PEAKIUH, TOATBEPKIAIOIINE KaUeCTBEHHBIN COCTAB Pa3TUYHBIX
BCII[ECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIHI-,
kapOoHat-, (ocdar-, cunukar-, cyiabdar-, TUAPOKCUA-UOHBI, KAaTHOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIU MBICIIUTEILHOM IEATeTbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYHUHHO-
CJICICTBCHHBIX CBSI3eH — JUIA M3YYCHHS CBOWCTB BEIIECTB M XMMHUYCCKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOJAbl TO3HaHUS — HaOII0ICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PealbHbIM U MBICIICHHBIN ).



e 9KJIIACC

aneMeHToB VA-
rpynnsl. A3oT,

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HanmMmeHnoBanue
(ungposbie)
n/  pasgeroBuTeM  Bcer Konrpoasn = IIpakruueck
o0pa3oBaTe/ibHbIE
1| NporpaMmel 0 ble padoThI ue padoTbl
pecypchbl
Pa3znea 1. BemecTBo 1 XUuMH4YeCcKHe peakuuu
[ToBTOpeHue n
yriayoneHue
. bubmuorexa [JOK
3HAHUHN
1.1 5 1 https://m.edsoo.ru/7f41
OCHOBHBIX
a636
pasziesoB Kypca 8
Kjacca
OcHOBHBIE
bu6mmoreka [IOK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41
XUMHYECKAX
. a636
peaKImii
DIEKTPOIUTHYEC
Kas
HCCOLHALIS bu6mmoreka [IOK
1.3 ' 8 1 1 https://m.edsoo.ru/7f41
XUMHUYECKHE
a636
peaKkIuu B
pacTBopax
Hroro no pazneny 17
Paznen 2. HemeTasIbl 1 HX COeIMHEHUS
Oo6as
XapaKTepUCTHKA
bu6mmoreka [IOK
XAMHUYECKHX
2.1 1 https://m.edsoo.ru/7f41
a1emMeHnToB VIIA-
a636
TPYIIIBL.
T"anorensr
Oomuras
XapaKTepUCTHKA
bu6mmorexa [IOK
XAMUYECKHX
2.2 6 https://m.edsoo.ru/7f41
sneMeHToB VIA-
a636
rpymnmnsl. Cepa u
€€ coeqMHEHUS
Oomras
XapaKTEPUCTUKA bubnnorexa [HJOK
2.3 XUMHAYECKAX 7 1 https://m.edsoo.ru/7f41

a636
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dochop u ux
COCITMHEHHS

OOmas
XapaKTEePUCTUKA
XHUMUYCCKHX
sneMeHTOB |VA-
2.4
TPYIIIHL.
Yraepon u
KpPEMHUN U UX
COEIMHEHHS

Hroro no pazneny

Pazgen 3. MeTa/uIbI M HX COeTUHEHU S

25

bu6mmoreka [IOK
https://m.edsoo.ru/7f41
2636

. bu6mmoreka [IOK
OO011ne cBolicTBa
3.1 4 https://m.edsoo.ru/7f41
METaJIJIOB
2636
Baxneiimme bu6mmoreka [IOK
3.2 METaUIBl U UX 16 https://m.edsoo.ru/7f41
COCIMHCHUS a636
Uroro no pazneny 20
Pa3nen 4. Xumus u okpy:xaomas cpeaa
BemectBa n bu6mmoreka [IOK

4.1 MaTepHasbl B 3 https://m.edsoo.ru/7f41
JKU3HM YeJIOBEKa a636
Hroro no pazneny 3
bu6mmoreka [IOK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f41
a636
OBUIEE
KOJIMYECTBO 68
YACOB 11O

I[TPOT'PAMME
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9 KITIACC

Ne
n/
n

Tema ypoka

KoaunuyecTBO 4acoB

KonTpoa
bHbIE
padoThI

Bce
ro

IIpakTuye
CKHe
padoThI

Jlara
usyue
HHS

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTtejibHbIE

pecypchbl

[Iepnonnuecku
1 3aKOH.
[Iepnonnuecka
s cUCTEMa
XUMHYECKUX
3jieMeHTOB /I.
n.
Menpeneena

3aKOHOMEPHOC
TU B
W3MEHEHUU
CBONCTB
XUMUYECKHUX
9JIEMEHTOB
IIEPBBIX TPEX
NEPUOIOB

05.09

07.09

bubnunoreka LIOK
https://m.edsoo.ru/00
adb59e

bubnunoreka LIOK
https://m.edsoo.ru/00
adb6h6

Knaccugukanu
U
HOMEHKJIaTypa
HEOpraHNYEeCK
UX BEIIECTB

12.09

bu6nunorexa LIOK
https://m.edsoo.ru/00
adb7e2

Buaer
XUMHYECKOH
CBSI3U W THIIBI
KPHUCTAJNIMYECK
UX PEIIETOK

14.09

bu6nmorexa LIOK
https://m.edsoo0.ru/00
adbac6

KonTponbHas
pabora Nel o
TeMe
«IToBTOpEHUE
U yriryOJieHue
3HaHUU
OCHOBHBIX
paszenoB
Kypca 8
KJ1acca»

19.09
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10

11

12

Knaccudukanu
S XUMHYECKUX
peakuuii 1o
Pa3IUYHBIM
MpU3HAKaM

ITonsarue o
CKOpOCTH
XHMHYECKOM
peaKkIuu.
ITonsarue o
TOMOTI'€HHBIX U
reTepPOreHHBIX
peaKIusax

ITonstue o
XHMHYECKOM
paBHOBECHH.
DakTopsl,
BIIUSIONIYC HA
CKOpPOCTH
XHUMHYECKOMN
peaKkuu u
ITOJIOJKEHHE
XHMHYECKOT'O
paBHOBeECHUS

OKHUCITUTENBHO
BOCCTAHOBHUTEI
bHBIE PEAKIIUU

Teopus
3JIEKTPOJIUTHYE
CKOM
JHUCCOIIMAIINH.
CuiibHBIE U
ciia0ble
AJIEKTPOJIUTHI

HNonnsie
YpaBHEHUS
peakuun
XuMuyeckre
CBOMCTBa
KHUCJIOT U
OCHOBaHUI B
CBETE
MPEJCTABICHU

21.09

26.09

28.09

03.10

05.10

10.10

12.10

bubnunorexa LIOK
https://m.edsoo.ru/00
adbch0

bubnunoreka LIOK
https://m.edsoo.ru/00
adbe9a

bubmuoreka [{OK
https://m.edso0.ru/00
adc28c

bubmmoteka IIOK
https://m.edsoo.ru/00
adcade

bubmmoteka IIOK
https://m.edsoo.ru/00
adcd68

but6mmorexa [IOK
https://m.edso0.ru/00
add448

but6mmoreka [IOK
https://m.edso0.ru/00
add5d8
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i 00

AJICKTPOJIUTHYE
CKOH
JIACCOLMAIIAN
XUMHUYECKHUE
CBOICTBA
COJICH B CBETE
HpejCTaBICHH bubnunorexa LIOK
13 o6 17.10 https://m.eds00.ru/00
add8b2
AJICKTPOJIUTHYE
CKOM
JIACCOILMAITAN
[TonsTHe o bubnunoreka LIOK
14 TUAPOIIH3E 19.10 https://m.edso00.ru/00
coueit add9d4
O0o0611eHNE U bubnmorexa LIOK
15 cHCTeMaTu3aIu 24.10 https://m.edso0.ru/00
s1 3HAaHUHU addd12
[IpakTnueckas
pabota Ne 1. bubnnoreka [JOK
16 «Pemmenne 26.10 https://m.edsoo.ru/00
JKCTICPUMEHTA addbfa
JBHBIX 33]1a9»
Kontponbnas
pabota Ne2 mo
TeMe
«DNEKTPOIIUTH bubmuoreka [IOK
17 yeckas 09.11 https://m.edso00.ru/00
JYCCOoIMalIusl. addecO
XHUMHYECKHUE
peakuuu B
pacTBopax»
OO6mas
XapaKTePUCTHK
but6mmorexa [IOK
18 A FaTIOTCHOB. 14.11 https://m.eds00.ru/00
Xumudaeckue
3 addfe2
CBOMCTBA Ha
npuMepe xjaopa
XJI0pOBOAOPOL
. Consanas bubnunorexa LIOK
19 KHCIIOTA, 16.11 https://m.edso0.ru/00
XUMHYECKHE adel04

CBOMCTBA,
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MIOJIyYEHHUE,
[IPUMEHEHHE

20

21

22

23

IIpakTrueckas
pabota Ne 2 o
TeMe
«Tomyuenue
COJISTHOM
KHCJIOTBI,
HU3yYECHHE €€
CBOMCTB»

Brraucnenus
I10
YpaBHEHUSAM
XHUMHYECKHUX
peakiui, eciu
OJINH U3
peareHTOB J1aH
B U30BITKE

Ob6wuas
XapaKTePUCTUK
a 3JIEMEHTOB
VIA-rpymiibl

AmnoTponHsie
MouUKaIu
Cephl.
Haxoxnenne
Cephl U €€
COECTUHEHUN B
MpUpOJE.
XHUMHYECKHUE
CBONCTBA CEphI

21.11

23.11

28.11

30.11

bu6nmoreka [IOK
https://m.edsoo.ru/00
ade348

bubnunoreka LIOK
https://m.edsoo.ru/00
ade48118

bubnunoreka LIOK
https://m.edsoo.ru/00
ade64a

bubnmorexa LIOK
https://m.edsoo0.ru/00
ade64a

24

CepoBogopoy,
CTpOEHHE,
buznueckue u
XUMHUYECKHE
CBOMCTBA

05.12

bubnmorexa LIOK
https://m.edsoo.ru/00
ade802

25

OKCcHIBI CEPHI.
CepHas
KHCJIOTA,
dusnueckue u
XUMHUYECKHE
CBOICTBA,
MPUMEHEHUE

07.12

bubnunorexa LIOK
https://m.edso0.ru/00
adea28
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https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

26

27

28

XuMHueckue
peakiuu,
JIeKaIIye B
OCHOBE
MIPOMBIIIEHHO
ro cnocoda
MOJTyYEHUs
CEepHOM
KUCJIOTHL.
XHUMHYECKOC
3arpsA3HeHUE
OKpYXarolei
cpebl
COEIUHEHUAMU
cepbl
Brruucnenue
MAaCCOBOH IOJIU
BBIXO/a
MPOJIyKTa
peakiuu
Oouas
XapaKTePUCTUK
a DJIEMEHTOB
VA-rpynmnsl.
Asor,
pacrpocTpaHeH
ue B IIPUPO/IE,
¢buznueckue u
XUMUYECKHE
CBOMCTBaA

12.12

14.12

19.12

bu6nmoreka [IOK
https://m.edso0.ru/00
adec8a

bubnunoreka LIOK
https://m.edsoo.ru/00
adec8a

bu6nunorexa LIOK
https://m.edsoo.ru/00
adeeab

29

AmMMHak, ero
¢buznueckue u
XUMHYECKHE
CBOICTBA,
MOJIyYeHUE U
MIPUMEHEHUE

21.12

bubnmorexa LIOK
https://m.edsoo.ru/00
adf004

30

[TpakTnueckas
pabota Ne 3 o
TEME
«Tomyuenue
aMMHaKa,
U3Yy4YEHUE €ro
CBOMCTB»

26.12

but6mmorekxa [IOK
https://m.edso0.ru/00
adf180



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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

31

32

A3ortnas
KHCJIOTa, €&
buzndecKue u
XHMHYECKHE
CBOICTBa

Hcnonp3oBanu
€ HUTPATOB U
coJieit
aMMOHHS B
KayecTBe
MHUHEpaIbHBIX
yI00peHui.
XHUMHUIEeCKoe
3arpsi3HEHUE
OKpY’KaroIeu
cpenbl
COeIMHEHUIMU
a3ora

28.12

09.01

bubnunorexa LIOK
https://m.edsoo.ru/00
adf306

bu6nmoreka [IOK
https://m.eds00.ru/00
adf518

33

34

docdhop.
Okcun
docdopa (V) u
dbochopnas
KUCJIOTA,
¢dusnyeckue u
XUMHUYECKHEC
CBOMCTBa,
MIOJTyYeHHE

Hcnonb3zoBanu
e ¢hocdaroB B
KauecTBe
MUHEPATHHBIX
yA0OpeHuH.
3arpsizHEeHUE
IIPUPOJHOMN
cpensl
docharamu

11.01

16.01

bubnunoreka LIOK
https://m.edsoo.ru/00
adf68a

bu6nunorexa LIOK
https://m.edsoo0.ru/00
adfc20

35

36

VYraepon,
pacIpocTpaHeH
ue B IIPHUPOJIE,
dusnueckue u
XUMHYECKHE
CBOMCTBA

Oxcuanl
yriepojaa, ux

-

18.01

23.01

but6mmoreka [IOK
https://m.edso0.ru/00
adfd9c

bu6nunorexa LIOK
https://m.edsoo.ru/00
adfebe



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
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

dusnueckue u
XAMHUYECKHE
CBOMCTBA.
DKOIOTHYECKH
€ IpOo0JIEMBI,
CBSI3aHHBIE C
OKCHIOM
yriaepona (1V)

VYroapHas bubnunorexa LIOK
37 KHCJIOTa B €€ 25.01 https://m.edso0.ru/00
COJIA ae006¢
[IpakTnueckas
pabota Ne 4 o
TeMe
"Tlomyuenue Bbu6mmoteka [JOK
38 YTIEKUCIIOTO 30.01 https://m.eds00.ru/00
rasa. ae027e
KauecTBenHnas
peakius Ha
KapOoHaT-HOH"
IIepBonavanbH
bI€ TIOHATHS 00
bubmuoreka [{OK
OpTraHUYECKUX
39 BOIICCTRAX KAK 01.02 https://m.eds00.ru/00
m ae054e
0 COCTMHEHUSIX
yriepoja
. bubnuoreka [IOK
Kpewmnuii u ero
40 COIHEHIA 06.02 https://m.edso0.ru/00
A ae080a
IIpaxTHueckas
pabota Ne 5.
Pemienue
HKCIIEPUMEHTA
bu6nmorexa LIOK
JBHBIX 33124
41 o Tene 08.02 https://m.edso0.ru/00
o ae0bf2
«Baxwneiiue
HEMeTaJUTbl U
ux
COCTUHCHUSDY
KonTponbHas
pabota Ne3 1o bu6muoreka [JOK
42 TeMe 13.02 https://m.edsoo0.ru/00

«Baxuenmme
HEMETAJJIBI U

ae0el8



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

ux
COCOAUHECHUA»

43

OOmas
XapaKTEPUCTUK
a XUMHYECKHX
3JIEMCHTOB —
METaJlJIOB.
MeTammyecka
sl CBSI3b U
MeTaJUImyecKas
KPUCTAJUTMYECK
as peléTka.
duznueckue
CBOMCTBaA
METaJJIOB

15.02

bubnunoreka LIOK
https://m.edsoo.ru/00
ael03e

44

XuUMHUYECKue
CBOMCTBaA
METaJIJIOB.
DNEeKTPOXUMUY
€CKUH psif
HanpsHKeHUH
METaJJIOB

20.02

bubmuoreka [{OK
https://m.edsoo.ru/00
aell156

45

OO0mue
CIIOCOOBI
MOJTyYEHUs
METAaJJIOB.
CriaBbl.
Brruucnenus
o
YpaBHEHUSIM
XUMHYECKAX
peaKuHnii, eciu
OJIVH U3
peareHToB
COJIEPKUT
pUMecH

27.02

bubmmoteka IIOK
https://m.edsoo.ru/00
ael156

46

IHousarue o
KOppO3HH
METAJJIOB

29.02

bubnunorexa LIOK
https://m.edso0.ru/00
ael278

47

[Ienounsie
METaJLIbI

05.03

but6mmorexa [IOK
https://m.edso0.ru/00
ael4b2

48

Oxcunpl 1
TUAPOKCHUIBI

bu6nunorexa LIOK
https://m.edso0.ru/00
ael4b2



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

HaTpus U

KaJust
[Ienouno3zeme
JIbHEIC bu6nmoreka [IOK
49 METaJLJIbl — 07.03 https://m.eds00.ru/00
KaJILITAN 1 ael5e8
Marauiu
Baxnetimmue bu6nmoreka [IOK
50 COCAUHEHMS 12.03 https://m.eds00.ru/00
KalabLUs ael5e8
0O0001EeHue 1
51 cucTeMaru3anu 14.03
sl 3HAHUM
KéctkocTh
bubnunoreka LIOK
52 oAb Y . 19.03 https://m.edso00.ru/00
CITIOCOOBI €€ 201886
yCTpaHEHUS
[IpakTuueckas
pabota Ne 6 1o
TeMe bubnunoreka LIOK
53 "YKécTkocTh 21.03 https://m.edso0.ru/00
BOJEBI U aelae8
METOObI €€
ycTpaHeHus"
bubnmorexa LIOK
54 AmomMuHUi 02.04 https://m.edso0.ru/00
aelc64
AmodorepHble
cBOficTRA bubmmoteka IIOK
55 04.04 https://m.edso0.ru/00
OKCHIa B aelc64
TUAPOKCHUIA
bubmmoteka IIOK
56 Keneso 09.04 https://m.edso0.ru/00
ae1d86
OKcupl,
TUAPOKCHIBI U bubnunorexa LIOK
57 COJIH JKene3a 11.04 https://m.edso0.ru/00
(1) u xene3a ae35e6
(1
0O00011eHne n
58 cHUCTEeMaTH3aIu 16.04

s1 3HAHUH



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

59

60

[IpakTrueckas
paborta Ne 7.
Pemenue
3KCHEPUMEHTA

JIBHBIX 3a/1ay4 1

110 TeME

«Baxnenmme
METaJJIbl U UX
COCITMHCHUSI»

Brrancnenus
15{0)
YpaBHEHUAM
XUMHYECKHAX
peaKuuii, eciu
OIVH U3
pEareHToB JIaH
B U30BITKE WIH 1
COJICPXKUT
MIPUMECH.
Brrancnenns
MacCOBOM O
BBIXO/a
MPOJIyKTa
peakuuu

18.04

23.04

bubnunorexa LIOK
https://m.edsoo.ru/00
ae3de8

bubnunoreka LIOK
https://m.edsoo.ru/00
ael750

61

62

0O00011eHNEe U
cucTeMaTH3alu 1
s 3HAHUH

KonTponbHas
pabota Ne4 o
TeMe
«Baxnenmue
MeTaJIJIbl U UX
COEJITMHEHUS»

25.04

30.04

63

BemectBa n
MaTepHuabl B
MTOBCETHEBHOM 1
JKU3HU

YCJI0OBCKA

07.05

bubnunoreka LIOK
https://m.edsoo.ru/00
ae3f50

64

XUMHYECKOE
3arpsi3HEHUE
OKpYXaroIei
cpenbl

14.05

bubnunoreka LIOK
https://m.edsoo.ru/00
ae4270



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

Poap xumnu B
but6mmoreka [IOK
65 pettiexHu 1 16.05 https://m.eds00.ru/00
9KOJIOTHYCCKUX 264270
npo0em
Pe3epBHbIit
YPOK. bu6nmoreka [IOK
66 O06o0menue u 1 21.05 https://m.edso0.ru/00
cucTeMaru3anu ae0d0a
s1 3HAHUM
Pe3epBHbIit
YPOK. bu6nmmoreka [IOK
67 O06o0menue u 1 23.05 https://m.edso0.ru/00
cHCTeMaTu3aIu adb33c
sl 3HAHUM
Pe3epBHbIit
YPOK. bubnnorexa [JOK
68 O6o0meHue u 1 24.05 https://m.edso0.ru/00
cucreMarus3anu ad9ch2
s1 3HAHUM
OBIIEE
KOJIMYECTBO 68
YACOB I10

I[TPOTPAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



