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MNOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamMma nansi 9 Kilacca cOCTaBlieHa Ha OCHOBE CJEAYIOIIUX
JIOKYMEHTOB:

- ®enepanpHOTro 3aKkoHa OT 29 mexadps 2012 r. Ne 273-03 "O6 obpazoBaHum
B Poccuiickoit @enepanun’;

- ®enepanbHoro 3akoHa ot 24.09.2022 Ne 371-03 "O BHECEHUM U3MEHEHUH B
denepanbHbii 3akoH "O0 00pa3zoBanuu B Poccuiickoit denepanuu" u crathio 1
®denepanbHoro 3akoHa "OO o0s3aTenbHBIX TpeboBaHuUsX B Poccuiickoit
denepanun';

- Tlopsaka pa3paboTkn ©  yTBepkAeHHs (eneparbHBIX OCHOBHBIX
o01reo0pa3oBaTeNbHbIX MPOrPaMM, YTBEPKIECHHBIM IMpUKa3oM MuHucTepcTBa
npocBemienust Poccuiickoit ®enepanmu ot 30 centsiops 2022 1. Ne874
(3apeructpupoBan MunucrepctBoM tocturiuu Poccuiickoit @enepanu 2 HOAOps
2022 r., peructpaunoHHblil Ne 70809);

- [lopsinka opraHu3anuu U OCYIIECTBICHHUS] 00pa30BaTEIbLHON AEATEIbHOCTH
0 OCHOBHBIM 00111€00pa30BaTENbHBIM IPOTPaMMaM —OCHOBHOTO  OOIIEro,
YTBEPXKIAECHHBIM MTpruKazoM MunnpocsemnieHus ot 22.03.2021 Ne 115;

- Ilpmka3 MuHnncrepcrBa mnpocBemeHuss Poccuiickon ®Penepauun  OT
18.05.2023 Ne 370 “O6 ytBepxkaeHuu deaepaibHoil 00pa3oBaTeIbHON MporpaMMBbl
OCHOBHOTO 0011ero oopazoBanus” (3apeructpupoBan 12.07.2023) (nanee — OOII
000);

- denepanbHBIX TOCYAAPCTBEHHBIX 00Pa30BATEIIbHBIX CTAHAAPTOB OCHOBHOTO
oO1iiero oOpa3oBaHusl, yTBEPKICHHBIX MTpukazoM Munnpocsemenus ot 31.05.2021
No 287 (nanee — ®I"OC O00);

- @defepanbHBIX TOCYIAPCTBEHHBIX 00pPAa30BaTENbHBIX CTAHIAAPTOB CPEIHETO
oO1miero oOpa3oBaHuMsl, YTBEPKICHHBIX MPUKa30M MUHHUCTEpCTBA 00pa3oBaHUs U
Hayku Poccuiickoii @enepanu ot 17 mag 2012 r. Ne 413, ¢ u3MEHEHUSIMHU,
BHECEHHbIMU TMpUKa3amMu MuHuctepcTBa oOpa3oBaHMs M Hayku Poccuiickoit
Ddeneparuu ot 29 nexadps 2014 r. No 1645, ot 31 gexadbps 2015 r. Ne 1578, ot 29
utonst 2017 r. Ne 613, ot 24 centsiops 2020 r. Ne 519, ot 11 nexabpst 2020 r. No712,
ot 12 aBrycra 2022 r. Ne 732 (manee — ®I'OC COO);

- [Ipuka3z MunucrepctBa npocseuieHus: PO ot 4 okts0ps 2023 r. Ne 738 "O06
YTBEPKIECHUU (PeepalibHOrO MEePEUHs AJICKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB,
JONYIIEHHBIX K HMCHOJIb30BAHUIO MPH PEAU3allMi HMEIOIINX TOCYAapCTBEHHYIO
aKKpeIuTalni 00pa3oBaTeNbHBIX MPOrPaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO
o01ero, cpenHero oomero oopazoBanus"

[Iporpamma 1O XUMHUM Ha YPOBHE OCHOBHOTIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOEHHUSI OCHOBHOM
o0pa3zoBaTeILHOM MPOTPaMMbl OCHOBHOTO OOIIETO 00pa30BaHMS, IPEACTABICHHBIX



B ®IT'OC 000, a Taxxe Ha ocHOBE (heaepanbHOI pabouel mporpaMMbl BOCIIUTAHUS
U ¢ y4€TOM KOHIICTIIMHM TPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuUMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepamnum.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, oOIleH cTpaTeruu
OoOydeHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTrO
INpeIMeTa,  YCTAaHaBIMBAeT  00s3aTeNbHOE  IPEIMETHOE coJiep KaHue,
IpEeLyCMaTpUBAET pACIpEAeNICHHEe €ro IO KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazzienaM M TeMaM MPOrpaMMbl 1O XHMHH, ONPENEsSeT KOJIWYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEILHOCTh M3YyYEHUS XUMHUU C YYETOM MEXKIPEIMETHBIX U BHYTPH
NPEIMETHBIX CBSI3€W, JIOTMKA Y4YE€OHOrO IpOLECCa, BO3PACTHBIX OCOOEHHOCTEMN
00y4aromxcs, ONpeessieT BO3MOKHOCTH IIpeAMeTa ISl peaqnu3aliun TpeOoBaHMit
K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTEIbHOM MpOrpaMMbl Ha YpPOBHE
OCHOBHOT'O 00I1IeT0 00pa30oBaHus, a TakKe TPEOOBaHUM K pe3ysbTaraM OO0ydeHHUs
XUMUU HAa YypOBHE IICJICH HW3Y4YCHHUS TpeaMeTa W OCHOBHBIX BHJOB yd4eOHO-
MO3HABATEJIbHOM  JI€ATEIbHOCTH  OOy4YaloIIerocss MO0 OCBOEHHUIO  y4yeOHOTO
COJIEp KaHMUSI.

3HaHWE XWMHH CIY>)KUT OCHOBOM JUisi (DOPMHUPOBAHUS MHPOBO33PECHUS
oOy4aromnierocsi, ero MnpeACcTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPa, BAKHYIO
posib WrparoT (GopMUpyeMble XUMHEH TPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
HEPrUH U 00 DBOJIOLMHU BEIIECTB B MPHUPOJAE, O MyTSIX PEUICHHs TI00aTbHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON U 3KOJOTUYECKON O€301MacHOCTH, TPOOIIEM 3IpaBOOXPaHEHUSI.

N3ydyeHne xumuu:

CHOCOOCTBYET  pealu3allid  BO3MOXHOCTEH Ui caMOpa3BUTUS U
dbopmMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB HX CAMOCTOSITEIHbHOW  Y4EOHOUM  JIESITENIbHOCTH,
DKCIIEPUMEHTATIBLHBIX W HCCIICIOBATEIBCKAX YMEHHUH, HEOOXOIWMBIX Kak B
MIOBCETHEBHOM JKMU3HU, TaK U B IPOGECCUOHATBLHON ACSITEIbHOCTH;

3HaKOMUT CO CHenu(PuKoil HAYYHOTO MBINUICHHS, 3aKJIaIbIBa€T OCHOBBI
I[EJIOCTHOTO B3IJIsA/Ia HA €IUHCTBO NPUPOJIBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH E€CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYaIOUXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
HAyYHBIM 3HAHUSAM, K MIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B SKOJOTHYCCKOE
oOpa3oBaHHe 00Y4AIOIIHUXCS.

JlanHble HampaBlieHUS B OOYYCHMHM XUMUU OOECIICUMBAIOTCS CIECIIM(PUKON
collepKaHUsl  y4eOHOTO  MpeAMeTa, KOTOPBIM  SBIAETCS  TEAarorMYecKH



aIalITHPOBAHHBIM OTPaXKEHHEM 0a30BOI HAYKH XUMUU Ha ONpPEACIEHHOM dTare eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHuYEeCKON XUMHH.

CtpykTypa coaepKaHus MPOTPpaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3zydueHuro. CoaepkaHue CKIAIAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUI O XUMUYECKON
peakuuu. OO0e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 10 MPUHIUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NMPEICTABICHUN
Pa3HOro YpOBHSL:

— aTOMHO-MOJIEKYJIIPHOT'O YUYE€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepuoanueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSS ()YHKIIMU OOBICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS ¥ BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJIYYECHUS N3yYaeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM TPUPObI, IEHHOCTHOT'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHUS B Hayke. M3yueHne XMMHUM MPOUCXOJUT C MPUBJICYCHUEM 3HAHUN W3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxatomuii mupy», «buomorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiace».

[Ipy wu3yyeHUH XUMHUM TPOUCXOAUT (QOpMHUpPOBaHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKA M KaK OHOTO N3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3a/1a4a
y4e0HOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUU CUCTEMbl XUMHUUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITH, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOTO0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K
HAay4YHBIM METOJaM IO3HAHUS MPU U3YUYCHUHU BEIIECTB U XUMHUUYECKUX PEaKIHil, B
(dbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUHU B YICOHO-
MO3HABATENILHON M y4eOHO-UCCIIEI0BATEIHLCKON JIEATEIbHOCTH, OCBOCHUH TIPABHII
0e301acHOro o0paIeHus ¢ BEIIeCTBAMH B TTIOBCETHCBHOM JKU3HH.



[Tpu u3yyeHUM XMMHUM HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs BaXKHOE
3Ha4YCHHE MPUOOPENTU TAKUE LIETH, KaK:

— (GOpMHUpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHYECTBY, CAMOCTOSITCIIBHOMY MPHHSITHIO PEIICHUH,
CTIOCOOHO# aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOyJarommxcss K CaMOCTOSTEIbHOM IMMO3HABATEIbHON JESATENbHOCTH, HAayYHBIM
METOoJlaM TIO3HAaHMsI, (POPMHUPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XHMHU;

— obecrieueHne yCcIoBUi, CIOCOOCTBYIONIUX MPHOOPETEHUIO 00YUIaIOITIMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIMO3HAHUA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHUBEPCAIbHOE 3HAYCHHUE ISt
Pa3IMYHBIX BUJIOB ACSITEIHHOCTH;

— (¢opmupoBanue o0med (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM YHCJIE YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHpa, WCIOJB3Ysl 3HAHWS U OIBIT, MOJYYCHHBIE MPH H3y4YEeHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
NeSTEIIbHOCTH;

— (QopmupoBaHue y oOyyarommxcsd T'yMaHUCTHUYECKUX OTHOIIEHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJECO00Pa3HOro MOBENECHUS B OBITY M TPYIOBOM JEITEIIBHOCTH B IENSIX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOo(uUis U HAMpaBIEHHOCTH NajbHEHIIEro
oOy4eHus.

OO1ee ynciIo 4acoB, OTBEACHHBIX I M3y4eHHUs (PaKyJIbTaTUBHOIO Kypca,
coctaBiseT 34 yaca: a B 9 kiacce — 34yaca (1 yac B HeZeI0).



COAEPXKXAHUE OBYUYEHUA

9 KJIACC

BemecTBo U XMMHYecKasi peakus

[leprognuecknii 3axoH. [lepuoanueckast cucreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOI0B, KAJIHSL, KA U UX COCTUHEHUN
B COOTBETCTBHUM C IIOJIOKEHUEM DJJeMEHTOB B llepuonnueckon cucreme w
CTPOEHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIMA KPUCTATUIMYECKONW PEHIETKHU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukauus 1 HOMEHKIaTypa HEOPraHWYECKHUX BEIIECTB. XHMHYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanusa XuMUYeCcKUX peakuuid Mo pa3auvyHbIM MIPU3HAKaM (110 YHUCTY
U COCTaBy YYacCTBYIOIIMX B pEAKIHMHM BEIIECTB, MO TEIUIOBOMY 3(deKTy, 1o
MU3MEHEHUIO CTENEHEH OKHUCIECHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YUaCTHUIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUECKUE
YPaBHEHHUS.

[lonsiTue o ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakuusx. [[oHATHEe O TOMOTe€HHBIX U IeTepPOre€HHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIME HAa CKOPOCTh XMMHYECKONW PEaKIUU U IOJOKEHUE XUMUYECKOIO

pPaBHOBECHS.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIINTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBnenue YpaBHEHUI

OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUUW C  KCHOJIb30BAHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.

Teopus 2AEKTPONUTHIECKON TUCCOUUALMU. DIIEKTPOJUTHI U HEXJIEKTPOJIUTHI.
KaTnonbl, aHnoHbl. MeXxaHu3M OuCCOLMAllUM BEIIECTB C Pa3IMYHBIMU BUIAAMH
xuMuueckoit cBsa3u. Crenens aqucconuanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHbIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHUM 1 COJIEH B CBETE MPEACTABICHUM 00 SJICKTPOIUTUUECKON AUCCOIUAIUU.
KauectBeHHbIe peakiiu Ha UOHBL. [[OHATHE O THIPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTAILUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCI[ECTB — METAJIOB W HeMeTaUioB (Tpadura m anmasa), CIOXKHBIX BEIIECTB
(xJ10pua HaTpus ), UCCIEAOBAHNE 3aBUCHUMOCTH CKOPOCTH XUMUYECKON PEaKIMK OT
BO3JICMCTBUSI  pa3IMYHBIX  (H)AaKTOPOB, HCCIEIOBAHUE  DJICKTPONPOBOIHOCTHU
pPacTBOPOB BEUIECTB, IPOIIECCa JUCCOLUALIMU KUCIIOT, IIEJI0YEH U coyieil (BO3MOKHO



UCIIOJIb30BAaHWE BHJIEO MAaTEpPUAOB), IPOBEJCHHUE OIBITOB, HILIHOCTPUPYIOIINX
OpU3HAKKM TPOTEKAHUS peakluii HOHHOrOo oOMeHa (oOpa3oBaHMEe OcajKka,
BbIJIEJICHHE Ta3a, OOpa3oBaHHE BOJBI), OIBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIMi (FOpeHue, peakiuu pas3lioKeHUs,
COCJIMHEHHUS), pACIIO3HABAaHUE  HEOPTraHWYECKUX  BEIIECTB C  [OMOIIBIO
KAuECTBEHHBIX PEAKINil Ha HOHBI, pEIIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl 1 MX cOeAMHEHUSA

OOmast xapakTtepucTtuka rajoreHoB. (OCOOEHHOCTHM CTPOCHHsSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEII[ECTB — FAJION€HOB. XMMUYECKHE CBOMCTBA HA MPUMEpE XJIopa (B3aUMOIeHCTBUE
C MeTajulaMM, HEeMeTaJlaMH, uienodamu). XsopoBojaopod. ConsHas KHUCIOTa,
XAMHUYECKME CBOMCTBA, IIOJy4YeHUE, TMpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOZOPOJA HAa OpraHU3M 4eJIoBeKa. BakHeWIre XJIOpH bl U UX HaXOKJIECHUE B
IPUPOJE.

Oo6mas xapakrtepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTeleHU OkucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpoeHHE, (U3NYECKUE U
XUMHYeCKue cBOMCTBA. OKCHIBI Cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIIOB.
CepHas kucnoTa, pu3nueckue 1 XUMUYECKUe CBOMCTBA (00IMe KaK MpeICTaBUTENs
KJlacca KUCIOT U crneurduueckue). XUMHUECKUE PEaKlMH, JIEKAIIUe B OCHOBE
MIPOMBIIIUICHHOTO CHoco0a MOMy4YeHUus CepHOW KucioThl. [IpuMeHeHue cepHOU
kucaoTbl. CoOJMM CepHOM KHUCIIOTHI, KadeCTBEHHAas peakuus Ha CyJb(paT-HOH.
Haxoxnenue ceppl M €€ COCNMHEHUNW B TIpUpOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU cepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CTOCOOBI €ro MPeI0TBPAIICHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHMCIIEHHA. A30T, paclpOCTPaHEHHE B IPHUPOJE,
bu3nyeckue u XuMHIecKue cBoiicTBa. KpyroBopor azora B npupoje. AMMUaK, €ro
(bu3MUecKue 1 XUMHUYECKHUE CBOMCTBA, OJyuyeHUE U puMeHeHue. Cou aMMOHMUS,
ux (QU3NUECKUE U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHUCIOTa, €€ MOoJdydyeHue, (U3NYECKUe U XUMUYECKUE
cBOMcTBa (0OLIME Kak TMpEeACTaBUTENs Kacca KUCIOT U CHelu(pUYecKue).
Hcnonb3oBaHne HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATIbHBIX YIOOPEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHHe BO3ayXa, MOuBbl U BoAoéMOB). docdop, amioTpomHbie
moaudukammu docdopa, Guznueckue u xumudeckue cpoictBa. Okcun gocdopa
(V) u dochopnas kuciora, Gpu3MUECKUE U XMMHUYCCKHE CBOWCTBA, MOJyYCHHUE.
Hcnonb3oBanue (ochaTroB B KauecTBE MUHEPATBHBIX YI00PEHUI.

O6mas xapakrepuctuka 3nemMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHUS. Y TIIEPO/], JFIOTPOITHbIE MOIU(BUKALINY,



pacnpocTpaHeHue B MpUpoJe, (U3NUecKre U XUMUYECKHUEe CBOMCTBA. AACopOuus.
KpyroBopotr yrimepoma B mpupome. OKcuawl yriepona, WX (U3HYECKHE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJy4YEHUE U
IpUMEHEHHE. DKOJOTHUECKUE MPoOJIeMbl, CBA3aHHbIC ¢ okcuaoM yriepoaa (1V),
rUrnoTe3a TJI00ATbHOIO MOTEIUICHHUS KIMMara, MapHUKOBBIN 3¢ dekT. YronbHas
KUCIOoTa U e€ coid, UX (PU3MUeckrue M XUMHUYECKHE CBOWCTBA, MOJy4YCHHE U
npumeHeHue. KauecTBeHHass peakiuss Ha KapOoHaT-WOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHBIE TOHATHUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSIUHEHUSIX
yraepojia (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpuponHble HCTOYHUKH YTIAEBOAOPOAOB (Yroiib, NPUPOJIHBIMA Tra3, HEPTH),
NPOAYKThl UX mepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKN BAKHBIX BEIIECTBAX: KMpax, OeNkax, yrieBojax — U ux
posii B OKM3HM 4YEJIOBEKa. MaTepualbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COEITMHEHUN.

KpemHuuii, ero ¢usznueckue M XHUMHYECKHUE CBOMCTBA, IOJyYEHUE U
npumeHeHue. CoeMHeHHs KpeMHHUs B mpupojie. O01ure npeacTaBieHus 00 OKCuIe
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
IIPOMBINUICHHOCTU. Ba)kHeHIMe CTPOUTENIbHBIE MaTEpHUAIIbl: KEPAMHMKA, CTEKJIO,
IIEMEHT, OeToH, ene300eToH. I[lpobiembl 0€30MacCHOTO  MCIOIb30BaHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumMeHm:

H3y4eHHe 00pa3Il0oB HEOPTaHWMYECKHUX BEIECTB, CBOMCTB COJISTHON KHCIIOTHI,
IPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPUA-HUOHBI U HAOJIIOEHUE NPU3HAKOB
UX TPOTEKAHMS], OMNBITHL, OTPAKAIOIIHME (PU3NYECKHE M XHMHYECKHE CBOMCTBA
TaJIOTEHOB M MX COEIWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHHIOB), 03HAKOMIIEHHE C 00pa3iamMu
ceppl M €€ COeAMHEHUSMU (BO3MOKHO MCIOJB30BaHUE BHJICOMATEPHAIIOB),
HaOJII0ICHUE TIpoLiecca 00YIIIMBaHUs caxapa MoJl JeMCTBUEM KOHIEHTPUPOBAHHOMN
CEpHOM KHCIJIOThI, U3YYEeHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHOI CEpHOM KUCIIOTHI,
IIPOBEICHHE KAUYE€CTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE MTPU3HaKa e€
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKMMH CBOWCTBaAMHU a3oTa, dochopa u ux
COEMHEHHH (BO3MOKHO MCIOJIb30BaHUE BUAEOMATEpUaIoB), 0Opa3liaMu a30THBIX
u hocopHBIX yIOOpeHUM, MoTyuyeHue, cooupaHue, pacrio3HaBaHUE M U3YyYCHUE
CBOIMCTB aMMHaka, IMPOBEJACHHE KAYECTBEHHBIX pPEAKIUA HA HOH aMMOHHS U
docar-uoH W U3yuyeHHWE TPU3HAKOB HUX MPOTEKaHHUs, B3aUMOCICTBHE
KOHLIEHTPUPOBAHHON a30THOW KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), HM3YYEHHE MOJEIEH KPUCTAUIMYECKUX pElETOK anmasa,
rpaduta, QyiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJcoOpOIMU pacTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YIIEM M YCTPOMCTBOM MPOTUBOTras3a, IOIYYEHUE,
cobupaHue, paclio3HaBaHUE U M3yY€HUE CBOICTB YIJIEKHCIIOTrO ra3a, MpoBeJIcHHUE



KayeCTBEHHBIX PEaKluil Ha KapOOHAT U CUIIMKAT-UOHBI U U3yYeHHUE MPU3HAKOB HX
POTEKaHUsl, O3HAKOMJIEHME C MPOAYKIMEH CHIMKATHON NIPOMBIIUIEHHOCTH,
pElIeHNe 3KCHEPUMEHTAIBHBIX 3a7ad Mo TeMe «BaxxHehnme HeMeTaulbl U HX
COECTUHEHUSD.

MeTaJibl 1 KX COeIMHEHUS

OO01ast XxapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nonoxenus B llepmogmdeckor cucremMe xumuyeckux syemeHToB [, U.
MeHnneneeBa u cTpoeHus: aToMoB. CTpOoeHHE METaLUIOB. MeTrayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAll
HarpspkeHU MeTtaioB. Ou3nyeckue U XMMUYECKHUe CBOMCTBAa MeTauioB. OO0mme
criocoObl mosydeHus MeTtasioB. [loHSATHE O KOpPpO3WM METalIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUN, OpPOH3a)
U UX IPUMEHEHUE B OBITY U IPOMBILIIEHHOCTH.

[I{eouHbIE METAJUIBL: MOJIOXKEHUE B lleproaudeckoil cucTteMe XMMUYECKUX
anementoB JI. M. MenzaeneeBa, CTpO€HHE MX aTOMOB, HAaxOXKJIECHHUE B IPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCUIbl U
TUAPOKCHUIIBI HATpusi W Kainusa. I[IpumMeHeHue WIeNOYHbIX METAUIOB M HX
COCIMHEHUM.

[Ileno4yHO3EMENBHBIE METAJUIBI  MarHMi W KaJbLMI: IOJIOKEHUE B
[Teproanueckoii cucteMe xuMuieckux 35eMeHToB /1. 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXAEeHUE B pupoje. Pu3nueckre 1 XUMHUYECKHE CBOWCTBA MarHus U
KaJIbITUsl. BaxkHemme coequHeHNsI KanbIus (OKCHI, TUAPOKCHI, coJn). JKECTKOCTH
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AJOMUHHUI: TI0JI0keHUE B [lepuoandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHME aToMma, HaxOXKIECHHE B npupone. Puznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
ATIOMUHUSL.

Keneso: nonoxenue B [lepuoguueckoi cucreme XMMHUECKUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpOe€HHE aroMa, HaxoxiaeHue B npupoae. Dduznueckue u
XUMHUUYECKUE CBOMCTRA xkene3a. Okcubl, ruipokcuibl U con xenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMu METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3yUYE€HHE  PpE3YyJbTaTOB KOPPO3UHM  METALIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KaJIbLIMSA W HaTpusl C BOJAOM (BO3MOYKHO HCIIOJIB30BAHHE BHJIEOMATEPHAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, NPOLIECCAa TOPEHUS XKele3a B KUCIOPOJE
(BO3MOXXKHO  HCIIOJIb30BAaHHWE  BHUJIEOMATEpPUAOB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIUI Ha MOHBI: MATHUS, KaJIBITHSI, TFOMUHUS, IIMHKA, sxene3a (1)
u xenesza (lll), menu (Il), HaGmoneHue u omucaHue MPOIECCOB OKpaIIMBaHUS
IJJaMEHH MWOHAaMU HATpusl, Kajlusg M Kalblud (BO3MOXHO HCIIOJIb30BaHUE



BUJICOMATEPHAIIOB), HCCIIEAOBaHNE aM(DOTEPHBIX CBOMCTB T’MPOKCH 1A ATFOMUHUS U
TUAPOKCHJIA LIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BaxHeiine
METaJUIbl U UX COCTUHEHUS.

XuMHSA U OKPYKAKIIAs cpeaa

BemiectBa u martepuanbl B NMOBCEIHEBHOM >KM3HU uejoBeka. besomacHoe
WCITOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakuuili B ObiTy. IlepBas momomib mnpu
XUMHUYECKUX OKOTaX U OTPABICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKpyKaroueh cpenbl (MpeiesbHas IomycThuMas
KOHIIeHTpalus BeulecTB, nanee — [1/IK). Pons xuMuu B pemieHnn 3K0I0ruuecKux
poOJieM.

Xumuueckuii IKCnepumenm:

M3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mescnpeomemnbnie ceasu

Peanmnsannss MeXNpeIMETHBIX CBSI3€M INMPU W3YYEHHH XUMHM B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHATUH, TaK Y TOHITHUH, SIBISIOIIUXCS CUCTEMHBIMU JJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATUS: HAy4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCU(PUKALMS, TEPUOJAUYHOCTh, HAOIIIOIEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIENb, SBICHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHAIHI.

dusznka: Marepus, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, ©30TOIIbI,
PaaMOaKTUBHOCT, MOJIEKYJIA, ANEKTPUYECKUI 3apsn, IPOBOJHUKH,
MOJYNPOBOJHUKH, JUAJCKTPUKH, (POTOIJIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PAaCTBOPUMOCTb, KpUCTAJUITMUECKAs
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IWHUIBI U3MEPEHUS,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, ConHIIE.

buonorusi: ¢orocunHres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIE
yA00pEeHUs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TIOPO/IbI, OJIE3HBIE
MCKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUS IMPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOIO OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOYyYEeHHUsS XUMHUU B €IUHCTBE Yy4yeOHOH U
BOCTIUTATEJILHOMN JEATEIBHOCTH B COOTBETCTBUM C TPAJIUITMOHHBIMU POCCUNCKUMHU
COIIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B



oOIecTBe MpaBWJIaMH W HOPMaMH IIOBEJICHHUS W CIHOCOOCTBYIOT TMpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpEeHne OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHMUS

LIEHHOCTHOTI'O0 OTHOILICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAYyYHOMY HACJEIUI0, TTOHUMAHUS 3HAYECHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEpPHOW HH(pOpMaIeit o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEACTABICHUS. O COLUMAIBHBIX HOpPMax M MpPaBUJIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, Y4EOHOUCCIEA0BATENIBCKOM, TBOPYECKOM U IPYTUX BUAX ACSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JAESATEIbHOCTH MPHU BHIIOIHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a/1ayd, BBINOJHEHUM XUMHYECKUX SKCIIEPUMEHTOB,
CO37[aHUH y4EOHBIX MMPOEKTOB, CTPEMIJICHHSI K B3aUMOIIOHUMAHHUIO U B3aUMOTIOMOIIU
B MPOIIECCE ATOM yueOHOU AesTENHHOCTH, TOTOBHOCTH OIEHUBATh CBOE MOBEJCHUE
Y MOCTYIKH CBOMX TOBApUIIEH C IMO3UIWH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHYECKUE TIPEICTABICHUS O BELIECTBE M XMMHUUYECKOW PEaKInH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U COCTABJISIOLIME
OCHOBY I TIOHUMAaHHS CYIIIHOCTH HAYYHOW KapTHUHBI MHUpa, NpPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPEIOM, O POJIM XMMHUH B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA MOJIYYEHHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE i OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTENbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIbTYphl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C y4eOHBIMM TEKCTaMH, CIPABOYHOMU
JUTEPATYPON, JIOCTYNMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpeC K OOYy4YEHHI0O M TI03HAHMIO, JHO003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHUIO, TMPOEKTHOM UM  HCCIIEI0BATENIbCKON
JeSATeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YEHUS B
JTaJIbHEHUIIIEM;

4) hopMHUpPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIICHUSI K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJIEICTBUU U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJTKOTOJIsI, HAPKOTUKOB, KypEeHUs),



HEOOXOMMOCTH COOJIIOJIEHUsT TpaBuil OE30MAaCHOCTH MpU  OOpalIeHUH C
XUMHUYECKMMH BEILIECTBAMU B OBITY U PEANbHON KU3HH;

5) Tpy10BOTr0 BOCIMTAHUS:

MHTEPEC K MPAaKTUYECKOMY U3YUYEHHIO Ipodeccuil u TpyJa pa3audyHoro poja,
YBaXXEHUE K TPYAY U pe3ylbTaTaM TPYIOBOM IEATEIBHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT NPEIMETHBIX 3HAaHUM 1O  XHMHH, OCO3HaHHBIA  BBIOOP
WHIMBHUIYAIbHON TPACKTOPUH MPOJOIKEHHST 00pa30BaHus ¢ YIETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMUMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEIHON NPOo(eCCUOHATIBHON IEATEIBHOCTH U PA3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTB a/1alITUPOBATHCA B MPO(HECCUOHATIBHOM Cpene;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHE K TPUPOAE KAK HCTOYHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHUE ILIEHHOCTH 3J0pOBOTO U
Oe3omacHOro o6Opasza KHM3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(U3MUECKOMY M TICUXHUYECKOMY 3J0pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOIECHUS
npaBui 0€30MACHOTO MOBEEHUS ITPU padOTe C BEIIECTBAMHU, a TAKXKE B CUTYALMSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSATh 3HAHUS, MOJy4aeMble NMPU MU3yUYEHUU XUMUH, IS
penieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIIEH NPUPOJIHON CPENOH, I TOBBIILICHUS
YPOBHSI  SKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUsl TIJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M IMyTel HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHNs PYKOBOICTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISAIOT 3HAUUMbBIC TS
(bopMHpOBaHUS MUPOBO33pEHUS OOILIEHAYYHbIE TTOHATHS (3aKOH, TEOPHsl, TPUHIUII,
rumnore3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX HpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O LEIOCTHON
HAay4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE yueOHbIE IEUCTBUS (ITO3HABATENIbHbIE,
KOMMYHUKATHUBHBIE, PETYJISATHBHBIE), KOTOpbIE O0OecneunBarOT (OpMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbBHOMY IIJITAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMN
NESATEIbHOCTH.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA

ba3oBble JJornueckue aeicTBuA:

YMEHUSL HCIOJIb30BATh MPHUEMBI JIOTUYECKOTO MBIIIIEHUS IMPU OCBOEHUU
3HAHMI: PACKPBIBaTh CMBICI XMMHYECKHX MOHATHNA (BBIAEIATh UX XapaKTEPHbIE
NPU3HAKH, YCTAHABIMBATh B3aHMOCBS3b C IPYTMMHU MOHATHSIMH), UCIOJIb30BATh
MOHATHUS 111 OOBSICHEHUS OTJIEIBHBIX (PAKTOB M ABJICHU, BEIOUPATh OCHOBAHUS U
KpUTEPUH ISl KIaCCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMHUYECKHX pPEAKIUH,
yCTaHaBIMBATh MPUUYMHHO-CJIEACTBEHHbIE CBSI3M MEXAY OOBEKTaMU H3Y4EHHS,



CTPOUTH JIOTUYECKHUE PACCYKACHUS (MHAYKTHUBHBIE, I€IYKTUBHBIE, 10 aHAJIOTHUH),
JienaTh BBIBOJIbI M 3aKIIFOUEHHUS;

YyMEHUE MPUMEHATh B TNIpPOLlECCE INO3HAHUA NOHATHS (NIPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIe B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEJIbHBIC TTPEICTABICHUS —
XUMHYECKHI 3HAaK (CHMBOJ JJIEMEHTa), XUMHUYecKas QopMmyja M ypaBHEHHE
XUMHYECKON peaKIny — MpU PelIeHUH Y4eOHO-TI03HABATENbHBIX 3a7a4, ¢ YUYETOM
ATUX MOJEIBHBIX IPEACTABICHUI BBIABIATh M XapaKTEPHU30BATh CYIIECTBEHHbBIC
MPU3HAKU U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMUYECKUX PEaKIIU,
BBISIBIIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
POTUBOPEYHS B U3YHAEMBIX IIPOLIECCAX U SIBICHUSIX.

Bba3oBble uccienoBarebcKme 1eiiCTBUSL:

YMEHUE HCIIOIb30BaTh IOCTABJICHHBIE BOIIPOCHI B KayeCTBE HMHCTPYMEHTA
NO3HAaHMs, a TAKXKE B KAUe€CTBE OCHOBBI JUIsl (POPMHUPOBAHUS TUIIOTE3BI IO TPOBEPKE
MPaBUIBHOCTH BBICKA3bIBAEMBIX CY>KJICHUI;

NpUOOPETEHUE ONbITa IO I[UIAHUPOBAHUIO, OPraHU3ALMH W TPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOMonaTh 3a XOAOM IIpolecca,
CaMOCTOSITENIbHO IPOTHO3UPOBATh €r0 pe3yJbTaT, (opMyIupoBaTb 00OOLICHUS U
BBIBOJIBI IO PE3YyJIbTaTaM IIPOBEAEHHOIO OMNBITA, UCCIEIOBAHUS, COCTABIIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHHE BbIOMpaTh, AHAIU3UPOBATH WU HMHTEPIPETUPOBATH HH(POPMALUIO
pa3MyYHBIX BUAOB U (HOPM MPEACTABICHUS, NMOIYYaEMYIO U3 Pa3HbIX UCTOYHHUKOB
(Hay4HO-TIONyJIIpHasl  JUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobusi, pecypcsl MHTepHeTa), KpPUTUYECKH OIIEHUBATH MPOTUBOPEUYHMBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3allpoChl NMPU TMOUCKE U OTOOpE
UHGOpPMallMd U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX Ul BBIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CHCTEM,
CaMOCTOATEIILHO BHIOMPATH ONTUMANBHYIO (hOpMy TIpecTaBieHus] HHPOpMAIUU U
WUIFOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamy,
npyrumu popmamu rpaduKi U KX KOMOMHAIIUSAMY;

YMEHUE UCIOJIb30BaTh MW AaHaJIM3UpoBaTh B Ipolecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIILICHHOCTH,
CEJIbCKOIO0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOWIEH MPUPOIHOU
CpEBbl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



YMEHHS 33]1aBaTh BOMPOCHI (B XOJ€ Juaora v (Win) JUCKYCCUH) MO CYILIECTBY
oOcykgaeMol TeMmbl, (QOPMYJIHPOBATH CBOU TNPEUIOKECHHUS OTHOCUTEIIBHO
BBINIOJIHEHUS MPEAJIOKEHHON 3a/1a4K;

YMEHHSI  NPEACTABISATh  IOJYYEHHBIE  pE3yJIbTaThl  I[MO3HABATEIBHOM
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JeiaTh MPE3CHTALUIO
pE3yNbTATOB BBINOJHEHUS XHUMHUYECKOTO 3KCIIEpPUMEHTa (J1ad0paTOpHOTO OIbITA,
1abopaTopHOI pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

yMEHUSI Y4eOHOTro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEIIbHOM W MCCJIEAOBATEIbCKOW  NIESITEIBHOCTH  IPU  PEUICHUU
BO3HMKAIOIIMX TPOOJIEeM Ha OCHOBE Yy4y€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uiuil (00cyXaeHusi, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMbI», KOOPIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBEpPCAJbHbIC y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITENIbHO ONPEEHATh UENH JACSITENbHOCTH, IUIAaHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3PPeKTUBHBIE CITOCOOBI pelIeHUsl yUeOHbIX U
IIO3HABATEJIBHBIX 33Ja4, CaMOCTOSITEIIBHO COCTAaBJATh WIM KOPPEKTHPOBATH
IPEJIOKECHHBI  QITOPUTM JEWCTBUM IPU BBINOJHEHUU 33JaHUA C Y4ETOM
MOJIYYEHHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, YMEHHE
VICITOJIB30BAaTh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAracMble€ B YCIOBUM 33]IaHUN.

INPEIMETHBIE PE3YJIBTATBI

B cocrtaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00s3aTE€IBHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICISIIOT: OCBOSHHBIC OOYYarOIIUMUCS HAy4HbIC 3HAHHSA, YMEHUS U CIIOCOOBI
JneucTBul, crnenuduueckue A OpeAMETHOM o0nactu  «XUMHUS», BUJIBI
NESITEIbHOCTH 1O  TOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETalUH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K xonIy oOyuenus B 9 kjiacce nmpeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHUIA:

e PpacKpbIBaThb CMBICJ OCHOBHBIX XHWMHUYECKUX TIOHSITHUH: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, HWOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIICHTHOCTb, 3JICKTPOOTPHUIATEILHOCTD, CTEIEHb
OKHCJICHHSI, XUMHUYECKasl PeaKIns, XUMMHUUISCKas CBs3b, TEILUIOBOM 3(P(DEKT
peaKkIuyi, MOJIb, MOJIIPHBIM  00BEM,  PacTBOpP,  DJICKTPOJIUTHI,
HE3JICKTPOJIUTHI, SJICKTPOJUTUYECKAs UCCOIMALINS, PEAKIMd HOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTHUMBbIC PpEaKIUH, OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,



OKHUCJIUTEIb, BOCCTAHOBUTENb, OKUCIICHUE U BOCCTAHOBJICHUE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaH, MOHHAas,
MeTajuInYecKasi ), KpUCTAINYECKask pelETKa, KOPPO3HUs METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW pEaKUuu, MPEAEIbHO JOMYCTUMAas KOHLEHTPALUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XMMHYECKUX PEAKIIMIA;

ONPENENATh BAJICHTHOCTh M CTENIEHb OKUCIEHUS XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUAX Pa3JIMYHOIO COCTaBa, MPHUHAIICKHOCTh BEIIECTB K
ONpeNeNnEHHOMY KJIACCYy COEOUWHEHUU Mo (opmyrnam, BHJ XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpebl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATh W XapaKTepU30BaTh
tabnuunyto Gopmy [lepuoanueckoid CUCTEMbl XUMHUYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynmna)» U «modooyHas
noarpynna (b-rpynma)», manbsie u OOJbIIME MEPUOJIBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB H
3apsa  AApa, ofllee YuCiIOo DBJIEKTPOHOB U paclpeleieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIUHEHUHN B Tpejenax MajblX MEPUOJIOB U
INIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJ1acCU(HUIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XUMHYECCKUE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAS OIMNHUCAHUE
npUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOTO
oOMeHa, ypaBHEHHUS PEaKluid, TMOATBEPKIAIONUX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCa ITHX PEaKIIni;



IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAaHUS XHUMHUYECKHUX TMPEBPALICHUN B pa3IMYHbIX
YCIOBUSIX;

BBIUUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOIO 3JeMEHTa MO (opMyse COeAUHEHHUS,
MacCOBYIO JIOJIO BELIECTBA B paCTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKON pEeaKIuu;

COOJIIOIaTh IPABUJIA TIOJIB30BAHUS XUMUYECKOM MOCYI0U U J1aOOpaTOPHBIM
o0OpyllOBaHUEM, a TakKe IMpaBUia OOpaIlEHUs C BELIECTBAMHU B
COOTBETCTBUM C HHCTPYKLUUSMU IO BBIIOJHEHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX OTBITOB MO MOJYyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIiioro rasa);

IPOBOJUTH PEAKIMU, TOATBEPKAAIOIINE KaYECTBEHHBIN COCTaB pa3IMuHbIX
BELIECTB: pACHO3HaBaTh OMNBITHBIM IMYTEM XJIOPHUA-, OPOMMI-, HOAMNI-,
KapOonart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
AMMOHHUSA W HMOHBI M3YYCHHBIX METAJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTraHMUECKUX BEIIECTB;

IPUMEHATHh OCHOBHBIE ONIEPALIMU MBICIUTEIBHON ACSITENIbHOCTU — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIECHNE, CUCTEMATU3A1INIO, BBISIBJICHUE IPUUYUHHO-
CIIEJICTBEHHBIX CBS3EH — /I U3YUYCHHS] CBOMCTB BEIIECTB U XUMHUYECKHX
peakiuii, eCTEeCTBEHHO-HAyYHbI€ METOABl IIO3HAHUS — HaONIO/CHNE,
U3MEepEeHHe, MOIETUPOBAHUE, SKCIIEPUMEHT (PealIbHbIN U MBICIEHHBIN).

TEMATHYECKOE IINTAHUPOBAHUE

No Haumenosanue pasnenos KomnuectBo yacos
n\n BCETO TEopus MIPaKTHKa

1 |Tema 1. Xumus B xuzHu| 6 3 3
YernoBeKa

2 | Tema 2. DIEKTpOXUMUS 6 4 2

3 Tema 3. IIpocThie BelecTBa- 14 12 2
HEMETaJJIbI

4 Tewma 4. IIpocThie BeliecTBa- 8 7 1




MCTaJlJIbI

HUroro 34 26

KAJIEHAAPHO - TEMATHYECKOE INTAHUPOBAHHUE

Kou-
No Tema ypoka BO [Ipumeuanu
yacoB | ©

Tema 1. Xumus B )KU3HU Ye/I0BEKA 6

1 3HaueHUE XUMUU B )KU3HU YEIIOBEKA, B Pa3BUTUU 1 Teopus
HAyKU U BIUSHUE HA OKPYKAIOUIYIO CPENy.
3HAaKOMCTBO C MPUEMAMHU JTAOOPATOPHON TEXHHUKHU.
IIpaBuna Th. TexHuka neMoHCcTpauuu
AKCIIEPUMEHTA.

2 [IpakTrueckas padora: MoHTax npuOOpoB s 1 TTpakTHKa
MOJIYYEHHUS ra30B.

3 Bopa B mpupoze. PactBopsl. 1 Teopus

4 OxpaHa BOAHBIX PECYPCOB. 1 Teopus

S [Ipaktuueckas padota. [IpuroroBnenue
pPacTBOPOB Pa3HOM KOHIIEHTPALINH, 1 IIpakTnka
MOJIyYEHHUE HEHACBIIICHHBIX, HACHIIIICHHBIX U
MepPECHIIEHHBIX pacTBOpOB. HaBbiku
MCIIOJIb30BaHUs Ipadrika pacCTBOPUMOCTH.

6 [IpoexTr: Xumus Bokpyr Hac. [IpoOnema 1 Teopus
MPECHOM BOJIbI
Tema 2. DnexkTpoxumusi. 6

7 PactBopbl B TeXHHKE. PacTBOPBI 9JIEKTPOIUTOB. | { Teopus

8 DJIIEKTpUYECKast TUCCOLUAITUSI. 1 Teopus

9 [Ipaktuueckas padora. [Iponyckanue 1 IIpakTika
ANEKTPUYECKOTO TOKA YEPE3 PACTBOPHI
AJIEKTPOIIUTOB.

10 OKUCIUTETHO-BOCCTAHOBUTEIIHBIE PEAKIIUH. 1 Teopus

11 3aKOHBI JICKTPOJIU3a. DJIEKTPOJIU3 B 1 Teopus
MIPOMBIILICHHOCTH.

12 [IpakTtuueckas padora. Pemenue 1 TpaxTuka
AKCIIEPUMEHTAJIBHBIX 3a/1a4 10 AJEKTPOJIHU3Y.
Tema 3. IIpocThie BemecTBa- HEMETALIbI. 14

13 Bonopon B npupoge. Ilepokcua Bogopoaa. 1 Teopus




14

["anorensl B mpupoae. [IpuMeHneHue rajioreHos.

Teopus

15

[TpakTuueckas padora. OnpeaeneHue B pacTBOpe
XJIOpUJ-, OpOMUJI-, HOJH/I- HOHOB.

[IpakTuka

16.

Cepa B npupoze. CBOWMCTBA U COEAMHEHUS CEPHI.

Teopus

17.

A30T B IIpUupoac. CBoiicTBa n COCIUHCHUA a30Ta.

Teopus

18

docdop B mpupoze. CBONCTBA U COSTUHCHUS
dbochopa.

Teopus

19

Yrnepon B ipupojie. CBONCTBA U COSTUHECHUS
yIaepoJa.

Teopus

20.

Cemunap: Y 1oOpeHus u oxpaHa OKpy>Karomiei
Cpelibl.

R R, PR

Teopus

21

[IpakTnueckast pabota. 3aHUMATEIIbHBIE OIBITHI
— 0TpabOTKa METOAUKHU TPOBEACHHUS
AKCIepuMeHTa Ha 3(P(PEKTHBIX OmbITax (JIbIM O€3
OTH$, «CUPEHEBBI» TYMaH, XUMUYECKOE
«30JI0TO» U T.J.) O PYKOBOJICTBOM
npernoaBaress, 00ydeHue HaOl0IeHUIO,
BBISIBJICHUIO YCJIIOBUI Hayaja U MPOTEKaHUs
pEeaKInii, BEICHUIO 3aIIUCEH.

[IpakTuka

22

Pemenue OKCIICPUMCHTAJIbHO-PACUYCTHBIX 3aaa4.

Teopus

23

Pemenue OKCIICPUMCHTAJIbHO-PACUYCTHBIX 3a1a4.

Teopus

24

OTtpaboTKa METOAMKHU PELICHUS
HKCIIEPUMEHTAJIbHBIX U PACUETHBIX 3aj1au C
UCIIOJIb30BaHUEM HUCCIIEI0BATENbCKON
JESITeIbHOCTH Y4aluXCsl, yMEHHUS
UICHTU(ULIMPOBATH BELECTBA 110 UX
(GU3NYIECKUM ¥ XUMHUUECKUM CBOMCTBAM.

Teopus

25

OTpaboTKa METOANKHU PEIICHHUS
HKCIIEPUMEHTAJIBLHBIX M PACUETHBIX 3a71a4 C
UCIIOJIb30BaHUEM HUCCIIEI0BATENbCKON
JESITeIbHOCTH YYalIuXcs, YMEHHUS
UACHTU(PUIIMPOBATH BEILIECTBA O UX
(U3NYECKUM U XUMHUUYECKUM CBOICTBaM.

Teopus

26

IIpoexThl: XUMUUYECKHE BEECTBA, 3arPA3HSIOIINE
atmocdepy, runpocdepy, urochepy.

Teopus

Tema 4. IIpocTble BeliecTBa-MeTAJIbI

27

Meramibl B ipupoe. JloObiua MeTasios.
IlonydeHne MeTasioB BBICOKOM YUCTOTHI.
Koppo3us MeTamios.

Teopus

28

[IpoexT: boprba ¢ Koppo3uen MeTaIoB.

Teopus




29 [Ilenounbie MeTasbl B mpupone. Mcronb3zoBanue

. 1 Teopus

ATUX METAJJIOB B HAPOJHOM XO3SIHCTBE.

30 JKecTkocTh MPUPOTHBIX BOJ U €€ yCTPAHCHHUE. 1 Teopus

31 [IpakTrueckas padora. CBOMCTBA IIETOYHBIX U 1 TpakTuka
IEJI0YHO3EMETbHBIX METAJIIOB.

32 [IpoexT: MeTo b1 60pBOBI C )KECTKOCTH BOJIBI. 1 Teopus

33 CewmeiicTBo xene3a. CruiaBbl B TEXHUKE. Teopust
JluarpaMma COCTOSIHHS CHCTEMbI JKeJe30-yIIepo.| -

34 CemuHap: Merautyprust 1 OXpaHa OKpy)Xaromen | q Teopus
cpeapl.

OBOPYJIOBAHHUE

MarepuanbHO-TEXHUYECKHE. [l MOJHOW peanu3auuyd JaHHOW IPOrPaMMBI
ucnoiaszyercs kadbunet xumuu MOY «COIL» nirt. KoxBsa.



Metonuueckue. g obecrneueHuss paboThl OOBEAMHEHHS HUMEIOTCS BCE
HEOOXOJMMbIE METOJMKH, COOTBETCTBYIOIIME TpeOoBaHUSAM (eaepaIbHOro
KOMIIOHEHTa  CTaHJIapTOB  OOLIE00pa30BaTENbHBIX  IIKOJ, HOPMATHUBHAs
nokyMeHTanus o Th, HeoOxoanmast yueOHasi ¥ O3HaBaTeIbHas JINTEPATYpA.
TexHu4ecKue cpeicTBa 00yYeHUsI.

- Kommsrotep, MynpTUMeIMIiHAsA YCTAHOBKA, MHTEPAKTUBHAS JTOCKA.
[{udpossie 1 2MEKTPOHHBIC 00PA30BATEIBLHBIE PECYPCHI:

- Bupryanpnas mkona Kupumna u Medoaus. «Ypoxu xumun Kupumna u
Medoaust» ns 8-9 kiaccos.

- Cepus «Harnsagnas xumus». Kommieke ydeOHbIX HHTEPAKTUBHBIX Y4eOHBIX
MOCOOUH.
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