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MNOACHUTEJBHASA 3AIINCKA

PabGouas nporpamma mo XuMuUU Ha YPOBHE OCHOBHOIO 00I111eT0 00pa3oBaHus
Uit 9 kiacca pa3paboTaHa B COOTBETCTBUU € (peiepajbHBIM TOCYAAPCTBEHHBIM
o0Opa3oBaTeIbHBIM CTaHIAPTOM OCHOBHOTO o01Iero odpaszosanus (nanee — GI'OC
00O0O), yTBepxkAeHHBIM MpUKa3zoM MuHHUCTEpCTBa MpocBelieHus: Poccuiickoit
Oenepanyu ot 31.05.2021 Ne 287, ¢ uBMEHEHUSAMHU B COOTBETCTBUHU C MPUKAZOM
MunucrtepctBa npocsenieHust Poccuiickoii @enepamuu ot 18.07.2022 Ne 568, Ha
OCHOBE denepanbHOil  00pa30BaTENbHOM MPOTPAMMbl  OCHOBHOTO  OOIIIETO
oOpazoBanus (nainee — ®OII OOO), yTBepx)AeHHOW NpukazoM MuUHUCTEpCTBA
npocsemenns Poccurickon @enepanyu ot 18.05.2023 Ne 370.

3HaHWE XWMHH CIIY)KUT OCHOBOH JUisi (DOPMHUPOBAHUS MHPOBO33PCHHUS

oOy4aromnierocsi, ero MnpeACcTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UTparoT (POpMUPYEMbIE XUMHUEH NPEJICTABICHUS O B3aWMOIIPEBPAIICHUSIX
SHEPIUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3paBOOXPAHEHHUS.

N3yueHne Xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUJII  CaMOpa3BUTUA U
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 00111Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH
oOy4Jarommxcsi, HaBBIKOB HX CAMOCTOSITEIBHOW  Y4eOHOUM  JIeSITENIbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIIEIOBATEIbCKUX YMEHUM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW TPaMOTHOCTH 00YyJarOIIuXcs;

criocoOCcTBYyeT (OPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-Hay4YHbBIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B DKOJOTHUYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBlieHWs B OOyYEHMHM XMMHUU OOECHEeuMBAIOTCSA CIEUUPUKON
collepKaHUsi  y4eOHOTO  MpeAMeTa, KOTOpBbIM  SBIAETCA  MEAarorm4ecKu
aJIaNTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XUMHH Ha OMPEEIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TMOHSATUNA XUMHUU, OCHOB
HEOPTraHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUH
OPraHUYECKON XUMMUHU.

CtpykTypa coiep)kaHusi MPOrpaMMbl IO XUMHUHU Cc(POopMHUpOBaHA HAa OCHOBE
CUCTEMHOr0 moaxojaa k e€ m3yudeHuro. CopeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI



MOHSITUHA O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBbI ITIOHATHUI 0 XUMUYECKOM
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHM30BaHbI TIO TMPUHIIUAITY
MOCJIEIOBATENRHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX MPEACTABICHUN
Pa3HOT0 YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— Y4YEHHUS O CTPOCHUHU aTOMa U XMMHYECKOU CBA3H;

— TpenctaBieHUd 00 AIEKTPOIUTHYCCKOW TUCCOIMAIIMU BEIIECTB B
pacTBOpax.

Teopernueckre 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX (DaKTOB, PA3BUBAIOTCS MOCIIEAOBATEILHO OT OHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHE TMPOrpaMMbl IO XHMHH  CIOCOOCTBYET  (hOPMHUPOBAHHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABISIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHHe XUMHU MPOUCXOJIUT C MPUBICUCHUEM
3HAHUW U3 paHee H3YYEHHBIX YUYCOHBIX IpeaMeToB: «OKpYKaOIUid MUPY,
«buonorus. 5-7 knaccel» u «PuU3nKa. 7 KIacc.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIESITEIbHOCTH YEJIOBEKA M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOW KYJIbTYPHI.
3agaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMBl XUMHYCCKHX
3HaHUN — BaKHEUINX (PaKTOB, MOHATHUM, 3aKOHOB M TEOPETUUCCKUX MOJIOKCHUH,
JIOCTYIHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NPUOOIIEHUM K HAyYHBIM METOJaM T[IO3HAHUA TIPU U3YYEHUU BEIIECTB U
XUMHYCCKUX Peakiuii, B GOPMHUPOBAHMH M PA3BUTHHU MMO3HABATEIbHBIX YMEHUN U
WX TPHUMEHEHHH B Y4YCOHO-TIO3HABATCIBHONM HM Y4EeOHO-MCCICAOBATEIBLCKOM
JIeATEIIbHOCTH, OCBOEHUU TIpaBWJI O€30MaCHOrO0 OOpaIlleHHs C BEIIECTBAMHU B
MMOBCEIHEBHOM KU3HU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HAYCHHUE IPUOOPEITN TaKHUE IISITH, KaK:

— (opmupoBaHUE HHTEIUICKTYJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY TPUHATUIO PEHICHUH,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIMIUMCS YCIOBHSIM KU3HU;

— HampaBJICHHOCTh OOYy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIICHUE
OOyJarommMxcsi K CaMOCTOSTEILHOW TO3HABATEILHON JEATEIbHOCTH, HAyYHBIM



METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCcIoBHM, CIOCOOCTBYIOMIUX MPUOOPETEHUIO 00YyHarOIUMUCS
OMNbITa PAa3HOOOPA3HON NEATEIBHOCTH, IMO3HAHMS M CaMOIO3HAHUA, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLNI), UMEIOIINX YHHBEPCAIBHOE 3HAYEHHUE IS
Pa3IMYHbBIX BUJIOB JEATEIBHOCTH;

— ¢opmupoBanue o00meld (YHKIIMOHATBHOM M  €CTeCTBEHHO-HAYYHOMN
IPAMOTHOCTH, B TOM YHCI€ YMEHHH OOBACHATH M OLEHUBATH SIBJICHUSA
OKPY’KAIOIIEr0 MHUpPA, MCHOJIb3ysl 3HAHUS WU OMBIT, MOJYYEHHBIE MPU H3YyYECHHUU
XUMHUH, TPUMEHSTh HMX MpPU pEUIEHUU Npo0JeM B TOBCEAHEBHOM >KU3HU H
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyarommxcs T'yMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUW U1 BBIPAOOTKH 3KOJOTUYECKU
LEJ€CO00Pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALlUM K OOYyYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUID Ha OCHOBE YCBOEHHMS OOILIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpO(HIIA M HANpPaBICHHOCTH NAJbHEUIIErO
oOyJeHus.

CornmacHo ywuebHomy tuiany MBOY COHII Ne 31 wumenn [.A.
bepanuesckoro Ha 2023-2024 yueOHBIN TOJ Ha U3y4YeHHE TpeaMera B 9
KJacce OTBOJUTCS 2 dYaca B HEHENI0, 4TO cocTaBiisieT 68 uwacoB B roa. B
COOTBETCTBUM C KaJleHAapHbIM yuyeOHbIM rpadpukoM MBOY COII Ne 31 umenu
I'.A. bepauueBckoro Ha 2023-2024 y4yeOHbIN TOJ Ha peaanu3aluio NpOrpaMMBbl MO
peaMeTy 3arilaHupOBaHO 67 4acoB (TEMAaTUYECKOE TIAHUPOBAHUE COCTABICHO C
Y4E€TOM TOCYJAPCTBEHHBIX MPa3IHUYHBIX IHEW, onpeneneHHblx [IpaBUTEnbCTBOM
P®). OcBoenue copepskanus MpoOrpaMMbl 1O MpeAMETY OyaeT 00ecreyeHo 3a cueT
000011IeHNsT U TIOBTOPEHHMS U3yYEHHOTO MaTepuasa 1o mpeaMeTy.



9 KJIACC

BemecTBO M XMMHUYECKAS] PeaKIMsI

[Tepuoanyeckuii 3akoH. Ilepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N. Menneneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XUMHYECKUX OJJIEMEHTOB TMEPBBIX TPEX IEPUOJIOB, KA, KalblUs W HX
COCMHCHUN B COOTBETCTBHHU C IIOJIOKEHHEM 3JIEMEHTOB B Ilepuoandeckoi
CHUCTEME U CTPOCHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHJbl XUMHUYECKOW CBSI3U. THUIBI KPUCTATTUYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukaiys m HOMEHKJIaTypa HEOPTaHWYECKUX BEIIECTB. XUMHYECCKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COEMHECHUM, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILECTB.

Knaccuduxaiys XuMUYECKUX PeaKIuid MO pa3IMuHbIM MpU3HaAKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIIOBOMY 3(dQeKTy, o
W3MEHECHUIO CTEIEHEH OKMCIICHHS XUMHYECKHUX JJIEMEHTOB, TIO OOpAaTHUMOCTH, IO
YYaCTHIO KaTaji3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHYCCKUE
YpPaBHCHUHA.

[Tonarne o ckopocTH XuUMHUYeckor peakinuu. [loHsTue 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW pEAKIUU MU TOJOKEHUE XHUMHUYECKOTO

PaBHOBECHSL.
OKHCIUTETbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMUH,  AJIEKTPOHHBI  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBiienue YpPaBHEHUI

OKHUCJIUTEIbHO--BOCCTAHOBUTEIbHBIX ~ PEAKIUA C  HCHOJB30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DICKTPOJIUTHI U HEIJIEKTPOIIUTHI.
Katnonsl, annoHbl. MexaHu3m IUCCOLMAlMMU BEIIECTB C PA3JIMYHBIMU BUIAMHU
XuMu4eckon cBsizu. CteneHs Aucconuanuu. CHUIbHBIC U CIA0bIe DJIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
MOJHbIE M COKpAll€HHbIE HMOHHBIE YypaBHEHHUs peakunuil. CBOWCTBa KHCIOT,
OCHOBAaHMM U COJi€il B CBeTE€ TMPEJACTAaBICHUNH 00 BICKTPOIUTUUECKOMN
nuccorumanyu. KauecTBeHHbIE peakiiui Ha MOHBL. [[OHSITHE O THAPOIN3E COJIEH.

Xumuueckuiui IKcnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCII[ECTB — METAJIOB W HEMeTaUioB (rpadura M anmasa), CIOKHBIX BEIIECTB
(xJopua HaTpusl), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEaKIuu
OT BO3JEHUCTBHUSl Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DJIEKTPOIMPOBOIHOCTH
pacTBOpPOB BEIIECTB, IMpOIECCa AUCCOUUAIMUA KHCJIOT, IWIEJI0Ye U CcoJyei
(BO3MOKHO  HMCHOJIb30BAHWE BHUAEO MATEpPHUANIOB), MPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TPU3HAKM  TPOTEKAHWs]  PEaklMid  HMOHHOTO  OOMeHa



(oOpa3oBanme ocaaka, BBIIEICHUE Tas3a, oOOpa30BaHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEaKInn
(ropeHue, peakuuu Pas3oKEeHUs, COCIMHEHUS), paclo3HaBaHNE HEOPTraHMYECKHX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, peIICHUE
HKCIIEPUMEHTAJILHBIX 3a]1a4.

HemeTtanjibl 1 uX coeiuHEeHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XHUMHUYECKME CBOWMCTBA Ha MpUMeEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/laMH, HIeJo4amMu). XJIIOpPOBOIOPO/I.
ConsiHast KHCIOTa, XMMUYECKHE CBOMCTBA, IOJIy4eHHE, NpuMeHeHue. JleiicTtBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHW3M YeJOBEKa. BaxHeWlume XJIOpuabl U UX
HaX0XJIEHUE B IPUPO/IE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIe cTeneHu okucieHus. CTpoeHue u (PU3NIECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U CEPhl. AJIIOTPOITHBIE MOAU(DHUKAIINN KUCIOPOIa
U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBONOPOJ, CTpOCHHE, (PU3HYECKUE U
XUMHUYeCcKue CBOMCTBA. OKCUIIBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIIOB.
Cepnass kuciota, (Qu3anueckue U XUMUYECKHE CBoMcTBa (oOIlmIue Kak
IPEACTaBUTENS Kjacca KHCIOT W cheuupuyeckue). XHUMHUYECKHE pPEaKIuH,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOc0o0a TMOMy4YeHHs] CEpHOM KHCIIOTHI.
[Tpumenenue cepHoit kKucaoThl. CoJIM CEPHOI KUCIIOTHI, KAUECTBEHHAs! PEaKIIHs Ha
cynb(dar-uon. HaxoxneHnue cepbl W €€ COCNMHEHMA B TMpUpojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH CcpeAbl COCNUHEHUSIMH Cepbl (KHCIOTHBIE JIOXKIIH,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €0 MPEI0TBPAILICHHUS.

OOmast xapakrepuctuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTETNIEHU OKHCIICHUS. A30T, paclpOCTpaHEHHUE B MPHUPOJIE,
busznueckue u XumMrueckue cBoiictea. KpyroBopor a3ora B npupojie. AMMHAK, €T0
dusznyecKkre u XMMHUUECKHUEe CBOMCTBA, ToMy4deHue U mpuMeHenue. Coiu aMMOHMS,
X (U3NYECKUE U XUMUYECKHE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIIOTa, €€ TMOoMydeHue, (QU3MUECKUe U XUMUYECKUE
cBoiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  CrHenuduyecKue).
Hcnonp3oBaHne HUTPATOB M COJICM aMMOHHUSI B KadyeCTBE MHHEPAIbHBIX
ynoopeHuii. XuMHU4ecKoe 3arpsi3HeHUE OKPYKAIOIICH Cpeibl COeTMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BoA0EMOB). Docdop,
altoTponHbie Moaudukammu (ochopa, GU3NUECKHE W XUMHUYECKHE CBOWMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, pu3MIeCKre U XUMHICCKHAE CBOMCTBA,
nosyaerue. Mcnons3oBanne GocdaTtoB B Ka4eCTBE MUHEPAIBHBIX YI00pEHUH.



OOmas xapaktepuctuka 31eMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  auIOTPOIHBIE
MOAU(UKAIIMKA, PACTIPOCTPAHCHUE B TMpUpoae, (U3HUYECKHE U XUMHUYCCKHE
cBoiictBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKCUIbl yriiepoaa, ux
dbu3nueckue W XUMUYECKHE CBOKCTBA, JCHCTBME HA JKUBBIE OpPraHU3MBI,
MOJYYECHHE U TMPUMEHEHUE. DKOJOTUYECKHE TPOOJEMBbI, CBA3AHHBIE C OKCHUJIOM
yriaepoaa (IV), rumore3a riao0anbHOrO MOTEIJIEHUS KIMMaTa, MNapHUKOBBIN
abdexT. YronbHas KuciaoTa U €€ coiu, ux (GU3NUYECKue U XMMHYECKUE CBOICTBA,
nojiyueHue W mnpuMeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaUaIbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTUIICH, dTaHOJI, TJIMIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBINA Ta3, HEDTh),
NPOAYKThl UX MepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[ToHaTre 0 OMONOTUYECKH BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoJax — U ux
poJii B OKM3HM 4YeJloBeKka. MarepuarbHOE€ €IWHCTBO OPraHUYECKUX W
HEOPTaHUYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IOJIYYCHHE W
npuMenenue. CoenuHeHuss KpeMHus B mpupoje. OOuue mnpeacTaBieHUs 00
okcunie kpemaus (IV) u kpemaueBor kuciore. CHIMKATHI, UX UCIIOJIb30BaHUE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHeiine CTpoUTeNbHbIE MaTepHalbl: KEpPaMHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOTO MCIOJIB30BAHMS
CTPOUTEIHHBIX MATEPHAIIOB B MOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOJIOICHHUE MPU3HAKOB
WX TIPOTEKAHMsI, OIBITHI, OTpaKawmue (QU3NYECKHUe W XUMHUYECKHE CBOMCTBA
rajJloreHOB M WX COEJUHEHHUM (BO3MOXKHO MCIIOJIb30BAHHE BUJICOMATEPUAIIOB),
O3HaKOMJIEHHE ¢ oOpa3naMu XJIOPUAOB (TaJOTrE€HUJIOB), O3HAKOMJICHHE C
oOpazmamMmu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIOICHHUE TIpollecca OOYTIMBaHUs caxapa Mo JACUCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3Yy4YEHUE XUMHUYECKUX CBOMCTB
pa30aBlIEHHON CEPHOM KUCIIOTHI, IPOBEJICHNE KAaUECTBEHHOM peaKIuu Ha CyibQaT-
MOH W HAOJIOJeHUWE NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HMUECKUMU
cBoiicTBaMu a3zora, ¢ochopa W HUX COCNUHECHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pas3iaMu a30THBIX U (HOCHOPHBIX yAO0OpeHUH, MoTydeHue,
coOuMpaHue, pacro3HaBaHWE W M3YYCHHE CBOWCTB aMMHUaka, MPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (pocdar-moH n M3ydeHHne NMpHU3HAKOB



UX IPOTEKaHHUsI, B3aMMOIEUCTBAE KOHIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO WCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), M3y4YECHUE MoZEenen
KPUCTAIUTMYECKUX pemeEToK anmasa, rpadura, QymiepeHa, O3HAKOMIICHHE C
poLecCOM  aACOpPOIMM  PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOra3a, MojyueHHue, coOupaHue, paclo3HaBaHUE U U3y4YEHUE
CBOMCTB YIJVIEKMCJIOrO ra3a, IpOBEJICHHE KauyeCTBEHHBIX pEakUuid Ha KapOOHAT W
CUJIMKAT-UOHBl W HW3yYECHHWE INPU3HAKOB HUX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelme HeMeTaulbl M UX COCIMHEHUS».

MeTaJibl 1 KX COeIMHEHUS

OO01ast XxapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nonoxeHus B llepmomgmdeckor cucremMe xumudeckux daeMmeHTtoB . N.
MenpeneeBa u ctpoeHus atoMoB. CTpoeHHE MeTauioB. Meraudeckas CBsi3b U
METaJUIMYecKass  KpUCTAUIMYECKass  pemETKa.  JJIEKTPOXUMUYECKHH  psAX
HaIpspKeHU MeTauioB. U3NYecKne U XMMUYECKHUE CBOMCTBA MeTaiioB. O0mue
CHocOoObl TONy4eHUs] MeTayioB. [loHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
CrocoObl 3auMThl X OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilesnoynble MeTauibl: nosoKeHUe B [leproanueckoil cucteMe XMMUYECKUX
sanemeHToB . 1. MenpaeneeBa, CTpO€HHE MX AaTOMOB, HAXOXKJICHUE B MPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCUIbl U
TMAPOKCUIBl HaTpuss W Kanus. lIpumMeHeHue IIEeNOYHBIX METAUIOB M HX
COCIMHEHUM.

[Ilenouyno3eMenbHblE  METAUIBI MAarHUM W KAJIbLUWW: TIOJOXKEHUE B
[lepnognueckon cucreme xumuueckux sneMeHToB [[. MI. MenneneeBa, crpoeHune
MX aTOMOB, HaXOKJICHHE B Ipupoe. Pu3ndyeckrue 1 XUMUYECKHE CBOMCTBA MarHus
U Kanblusg. Baxueimme coenuHeHUs KanblLus (OKCHA, TUIPOKCHUI, COJIH).
XKécTkocTh BOJIBI U CTIOCOOBI €€ YCTpaHEHUS.

AltoMuHUN: TIoJ10)keHuE B [lepronueckor CUCTeME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHME aToMa, HaxOXKIECHHE B npupone. Puznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
AIIFOMUHUS.

Keneszo: monoxenue B [lepruoandyeckon CUCTEME XUMUYECKHUX AJIEMEHTOB /1.
. MenpgeneeBa, CTpoeHME aroma, HaxOXIeHUEe B mnpupoaec. Dusznyeckue u
XUMHUUYECKHE CBOMCTRA xkene3a. OKcubl, Tuipokcuabl U con xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C o00pa3llaMM METalIoOB M CIUIaBOB, HMX (DU3HMUECKUMU
CBOMCTBAMH, M3yUYECHHE  PpE3yJbTaTOB  KOPPO3UHM  METALIOB  (BO3MOMKHO



UCIIOJIb30BaHUE BHUIEOMATEPHUANIOB), OCOOECHHOCTEH B3aMMOACHCTBHS OKCHIA
KaJIbUS W HATpUsl C BOJAOM (BO3MOYKHO HCIIOJB30BAHHE BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB ECTKOW BOJBI, MPOLECCAa TOPEHUS Kelle3a B KUCIOPOJE
(BO3MOXXHO  HCIOJNB30BAHHWE  BHUJICOMATEpPUANOB), MPU3HAKOB  MPOTEKAHMS
KAueCTBEHHBIX PEAKIM Ha MOHBI: MAarHus, KaJbLMs, aJlOMUHUS, [IMHKA, Keye3a
(I u xenesa (11), mexu (11), HaOmOACHME W ONMCAHUE MPOIIECCOB OKPAIIMBAHUS
IUITAMEHU HWOHAMHU HaTpusl, Kaaus M Kaiubluusd (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TMIAPOKCHUIA ATTFOMUHUS
U TUAPOKCHU/IA IIMHKA, pEHICHUE HKCTIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxkuenme
METaJUIbl U UX COCAUHECHUS.

XuMuUS 1 OKpY:Kaouias cpeaa

BemecTBa m marepuansl B INOBCEAHEBHOW >XM3HM 4YeloOBeKa. besomacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuil B ObiTy. [lepBas momomib mpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XHWMHUYECKOE 3arps3HEHHE OKpYyKaroleh cpenbl (MpefenbHas IomycTUMas
KOHIIEHTpalus BemiecTs, nanee — [1/1K). Ponb xumMuu B pemieHun 3K0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUH XUMHUHM B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHUWE KaK OOIIMX €eCTECTBEHHO-HAYUYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIOIIMXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAY4YHOTO IIMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAY4YHBIM (DAaKT, TMIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(PUKALMs, TEePUOJAUYHOCTh, HAOIIOICHUE,
AKCHEPUMEHT, MOJICTTMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MMAPHUKOBBIN
s dekT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, D3JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJEKTPUYECKUN 3apsiji, MPOBOJHHKH,
NOJYIPOBOJHUKU, AUDJIEKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeéTKa, CruiaBbl, (PU3MUYECKUE BEIUYUHBI, €IUHULBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoHIIE.

buonorus: ¢orocunTes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OPEHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MuHEpaIbl, TOPHBICE TMOPOJIHI,
M0JIE3HBIE UCKOIIAeMbl€, TOIIUBO, BOJAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIleCTBE TMpaBUJIaMd M HOPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT IMpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKECHUAX W OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TIPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUU B TO3HAHUU ATUX 3aKOHOMEPHOCTEH;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, TPOEKTHOW U  HCCIIEI0BATEIbCKOU
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOsI, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil u TpyJa pa3aIudyHOro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMUMHUHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyLIECTBOBAaHUS, IOHMMAaHUE [IEHHOCTH 310POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMHU, a TAKXKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTUYECKUX MpOoOJeM M MyTel WX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAYyYHble TMOHATHS (3aKOH, TEOpus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PacCyX JeHUs (MHAYKTHUBHBIC, JCAYKTUBHBIC, TI0 aHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HaK (CHMMBOJ DJIEMEHTa), XMMHYecKas GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMUYECKUX PEaKIIHM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI i (hOPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMysUpoBaTh 00OOIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYy4YaeMyI0 U3 pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMM U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOJUMBIX Ui BBIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOUN aKTUBHOTO HCIIOJIb30BaHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENBCKON JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBY  oOCyXJaemMol  TeMbl, (OPMYIUPOBATH CBOU  MPEHAJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIEpUMEHTa (11a00paTOPHOTO OMbITA,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB U COTrJIacOBaHUs
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENEHATh LEIN JACSITEIBHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEWCTBUM NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIbTATHBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, CcrHenupuIecKue il TpPeAMETHOW o0mactu «XuMus», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy o0yueHus B 9 kjacce npeMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCS YMEHUI:

e PpACKpBIBATH CMBICI OCHOBHBIX XHWMHUYECKUX TMOHSATUNA: XUMHUYECKUM
AIIEMEHT, aTOM, MOJEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYeCKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTUYECKAS] TUCCOLUALNS, PEAKIUA HOHHOTO
oOMeHa, KaTanu3aTop, XUMHYECKOEe paBHOBECHE, OOpaTUMble U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTEIb, OKHUCIEHHE W  BOCCTaHOBJICHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METajuInYecKasi), KpHUCTAJUIMYECKass pemETKa, KOppo3us METALJIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOM peakiuu, MpeAeabHO IO0MyCcTUMas
konueHTpanus [1/IK Bemectna;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e OIpPEIENATh BAJEHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJIACCYy COEOUWHEHUU Mo ¢opmyrnam, BHJI XUMHYECKOU
CBsI3W (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIIMHEHUSX, 3apsiji MOHA M0 XUMHUYECKON (Qopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpbiBaTh cMmbici [lepuonnueckoro 3akona /[I. M. MengeneeBa wu
JIEMOHCTPUPOBATh €ro TOHUMAaHHWE: OIKCHhIBATh W XapaKTepu3oBaTh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XMMHYECKUX DJIEMEHTOB:
paznuyaTh TOHSATUSA «rJaBHas moarpymnmna (A-rpynma)y U «mobodHas
noarpynna (b-rpynma)», manesie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHKAMH  CTPOCHHSI  aTOMOB  XUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsia  sjapa, oOImee 4YUCIO DJICKTPOHOB W
pacmpeneneHue WX TI0 DJEKTPOHHBIM CIIOSIM), OOBACHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBONCTB JJIEMEHTOB M MX COCIUHECHHUU B



npejenax MajiblX MEPUOJIOB U TIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHTBHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENU(PUICCKUE XHUMHYECKUE
CBOMCTBAa TPOCTHIX W CIOXHBIX BEIIECTB, MOJATBEpPXAasi OINHUCAHUE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIii;

COCTABJISITH YPaBHEHUS JJEKTPOJUTUUYECKON JHMCCOLUMALUU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLINA HOHHOIO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3M MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUn
MOCPEJICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajaHCca 3THX PeaKUuid;
IIPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOKHOCTH TPOTEKAHUSI XMMUYECKHX TMPEBpPALIEHUNH B Pa3TUUHBIX
YCIOBUSIX;

BBIYHCIIATh OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO W MOJIIPHYIO MAacChl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEIMHEHHSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IIPOBOJIUTE PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

cCOONIOJaTh  MpaBUja  TOJIB30BAHUS  XMMHUYECKOW  TMOCYyIOW U
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TNpaBujia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO TOJYYECHUIO U COOUpPAHHIO
ra3o00pa3HbIX BEIIEeCTB (AMMHAKa U YTIIEKUCIIOTO Tra3a);

NPOBOAUTh  PEaKIUu, MOJATBEPXKIAIOIINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PAacMO3HABATh OMBITHBIM MyTEM XJIOpUJ-, OpOMU/I-,
uonua-, kapbonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCHI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MIPUMEHSITh OCHOBHBIC OIEpAllMM MBICIUTEIBHON JAEATEIbHOCTU — aHaJIu3
W CHHTE3, CpaBHEHHUE, OOOOIIEHHE, CHUCTEMATU3AIlMI0, BBISBICHUE
MPUYMHHO-CJIEACTBEHHBIX CBSI3€M — JIJI1 M3YyYEHUS CBOWMCTB BEIECTB U
XUMUYECKUX PEaKlnid, €CTeCTBEHHO-HAYYHBbIC METOJbl TO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pEalbHBIA H
MBICJICHHBIN).



9 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIe (LM (POBbLIE)

Ne i/ Konrposbnusie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypChl
padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpenue u yriryOneHue 3HaHUN 5 1 Bbu6mmoteka [JOK
' OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaxiui https://m.edso00.ru/7f41a636
13 DNeKTpoIUTUYECKAst JUCCOLMALUS. 9 1 1 bubnuorexa [IOK
' XHMMHYECKHUE PEAKUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no pazneny 18
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
21 OO11ast xapaKTepUCTHKA XUMUYECKHX 4 1 bubmmnoreka HOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6mrast XxapakTepruCTUKa XUMUYECKHUX
2.2 anemeHTOB VIA-Tpynmsl. Cepa u e 6 bubmorexa LOK
' PYHIIBL -€p https://m.edso00.ru/7f41a636
COCIMHEHUS
OO1m1ast xapaKTepUCTHKA XUMUYECKHX
2.3 anemeHToB VA-rpynnsl. A3oT, pocdop u 8 1 bubmmorexa LIOK
' PYHIHL. ’ P https://m.edso0.ru/7f41a636
UX COCTUHEHUS
OO1m1ast XapakTepUCTHKA XUMUYECKHX
24 anemeHTOB |V A-rpynmsl. Yriaepoa u 8 1 2 bubmmorexa [IOK
' . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCTUHEHUS
Hroro o pasneny 26
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

bubnmoreka [IOK
A i 4
3 Obmpe cBofiCTBa METAIIOB https://m.eds00.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 KHENIINE METAIIBI U UX COEIUHEHUS 5 https://m.edsoo.ru/7f412636
Hroro mo pazueny 19
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BentectBa 1 Marepualibl B KA3HU YeEJIOBEKA 4 bubmorexa [IOK
' m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 67
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