


HOACHUTEJBHAS 3AIIMCKA

Pa6ouas InporpaMma CoCTaBjIicHa Ha OCHOBC CIICAYIOIUX JOKYMCHTOB!:

— ®enepanbHblii 3akoH 0T 29.12.2012 Ne 273-D3 «O06 ob6pazoBaHuM B
Poccuiickoit @enepanuny (CrocaeAyOUMMI U3MEHEHUSIMHA );

-npuka3 MunucTepcTBa oopa3oBanus 1 Hayku Poccuiickoit denepanuu ot
17.12.2010 Ne 1897 «O6yTBepxkaeHuu GeaepaibHOro rocynapCTBEHHOTO
00pa3oBaTesbHOIO CTaHAapTa OCHOBHOTO 00IIEro oOpa3zoBaHus» (C
nocnenyomumu namenenuamu) — ganee I'OC OOO; - Tlpukaza MunuctepcTBa
[Tpocsemenns Poccuiickoit @eneparuu ot 16.11.2022 Ne 993 «O06 yTBepxkaeHUN
benepanbHOil 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 0Opa30BaHUS;

- [Ipuka3 Munucrepctba npocsenieHus: Poccuiickoit @enepanuu ot 30 ceHTIOps
2022 . Ne 874 «O6 yrBepxaenuu [lopsinka pazpaboTKu U yTBEpKACHUS
(enepanbHBIX OCHOBHBIX 00111€00pa30BaTEIbHBIX IPOrPAMM»

-Pabouas mporpamma Bocniutanust MBOY «Jlynmnosckas OOII» Ne 107/01-02 ot
18.09.2023

- [Tucemo MunuctepctBa IIpocsemienust Poccuiickoit @enepaunu ot 30.11.2023
NeTB-2356/02 0 HampaBiacHHH METOJUYECKUX PEKOMEHIAIUI

- [Ipukas [lemapramenTa obpa3oBanust Bomoroackoit o6mactu ot 20.11.2023
Ne2445 «O coznanuu u GyHKIMOHUPOBAHUH B 0011€00pa30BaTEIbHBIX
OpraHu3alusAX, PaCHOI0KEHHBIX B CEJILCKOM MECTHOCTH U MaJlbIX TOPOJAX
IIEHTPOB 00Pa30BaHUSI €CTECTBEHHO-HAYYHOU U TEXHOJOTUIECKOM
HarpaBieHHOCTH «Touka pocta» B 2024 r.»

- [Ipuka3 /lemapramenTa obpa3oBanus Booroackoit o6mactu ot 21.12.2023
Ne2654 «O BemomcTBeHHOM TIpOeKTHOM oduce JlemaprameHta oOpa3oBaHUS
Bonoronckoit obnactuy

[Iporpamma TO XWMHH Ha YpPOBHE OCHOBHOTO 00mIeT0 00pa3oBaHMS
COCTaBJiEHa Ha OCHOBE TpeOOBaHWU K pe3yJlbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTebHON MPOTPaMMBI OCHOBHOTO 00IIIero 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (epepalibHON paboueil mporpaMMbl BOCITUTAHUS
U C Yy4€TOM KOHIIENIMU TMpENnoAaBaHusl Y4eOHOro mpenMera «XUMHUS» B
o0Opa3oBaTenbHBIX Opranu3anusax Poccuiickont deneparumu.



[Iporpamma mo xumuu na€t TpeACTaBICHUE O UENAX, OOIIed cTpareruu
oOydeHMs, BOCHUTAHUS W Pa3BUTHUS OOyYalOIIUXCS CPEACTBAMHU Y4EOHOTrO
MpeaMeTa, yCTaHABIUBAET o0s13aTeIbHOE peAMETHOE coliepKaHue,
MpeayCMaTPUBACT pACHpPENIeSICHUEe €ro Mo KjlaccaM M CTPYKTYpPUPOBAHHUE IO
paznenaM M TeMaM MPOrpaMMbl MO XUMHUHU, ONPEAENSICT KOJIMYECTBEHHbIC U
Ka4eCTBEHHBIC XapaKTEePUCTUKH coJiepKaHus, PEKOMEHYEMYIO
MOCJEAOBATENIBHOCTh ~ M3YYEHUS XHMHH C  Y4€TOM  MEXIPEIMETHBIX U
BHYTPHUIIPEMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHBIX
0COOCHHOCTEH  OOydJaromuxcsi, OMNpeNesseT BO3MOXKHOCTH —MpeaMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHMS OCHOBHOUM oOpa3zoBareibHOU
mporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEr0 0O0pa3oBaHUs, a TaKXKe TPeOOBaAHUN K
pe3ysbrataM 00y4eHHUs] XMMUHU Ha YPOBHE IIeJIeH M3y4YeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIILHON JIEATEIIbHOCTH OOYYaloIIerocs I0 OCBOCHUIO
y4eOHOTO COIepKaHMUS.

3HaHUE XUMHH CIY>KUT OCHOBOM Juisi (OpMUpPOBAHUS MHUPOBO33PECHUS
o0y4aroIierocsi, ero MpeACTaBICHU O MaTepUATbHOM E€IWHCTBE MHUpPA, BAXKHYIO
pOJIb UTPAOT (POpMUpPYEMBbIE XUMHUEH MPEACTABICHHUS O B3aHMMOIPEBPAICHUIX
SHEPIUU W 00 DBOJIOIMU BEHIECTB B MPUPOAE, O MyTIX PEIICHUs I100aTbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHS UYEIOBEUECTBA — CHIPbEBOM, DHEPreTHUECKOH,
MUIIEBON U SKOJIOTUYECKOM 0€30MacHOCTH, TPOOIIEM 31PaBOOXPAHECHHUS.

N3yuyenune xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXHOCTEH Uil  CaMOpasBUTHUS U
(dbopMUPOBaHUS KYIBTYPbl JMYHOCTH, €€ 001Iel 1 (YHKIIMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOpMHUpPOBaHME MBIIUJICHUS M TBOPUECKUX CIIOCOOHOCTEM
oOy4aromuxcs, HABBIKOB KX CAMOCTOSATEIBHOM  ydeOHOH  JesATeIbHOCTH,
AKCIIEPUMEHTATIBHBIX W HUCCJENOBAaTEIbCKUX YMEHUH, HEOOXOIMMBIX Kak B
MOBCETHEBHOM KU3HH, TaK U B IPO(HECCHOHAILHOMN JESITEIIbHOCTH;

3HAKOMUT CO CHEeIU(UKON HAYIHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LETTOCTHOTO B3MVIsA/1a HA €UHCTBO MPUPOJIBI U YEJIOBEKA, SBIISETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON TPAaMOTHOCTH O0YJaIONIUXCS;

Croco0CcTBYyeT (OPMHUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSIM, K IPUPOJAE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B HKOJOTHYECKOE
oOpa3oBaHue 00y4JarOIIUXCS.

JlanHbie HampaBieHUss B OOyd4eHWHM XWMHH OOECIICYMBAIOTCS CHEIUPUKOMN
colepkaHus  y4eOHOro  mpeaMeTra, KOTOpbI  SIBISIETCS  MEeAaroruvyecku
aJanTUPOBAHHBIM OTPAKEHUEM 0a30BOM HAYKW XMMHUHU HA OTPEIACIEHHOM dTare ¢
pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOy4YarOUIMMHUCS CHUCTEMbl MEPBOHAYAIbHBIX MOHITUNW XHMHH, OCHOB



HEOPraHWYECKOM XUMHM UM HEKOTOPBIX OTACIBHBIX 3HAYMMBIX TOHSITHN
OPraHUYECKOU XUMHUH.

CrpykTypa coaepkaHus IporpaMMbl MO XUMUHM C(HOpMHUpOBaHA Ha OCHOBE
CHUCTEMHOI0 moaxona K e€ m3ydeHuro. Copep:kaHue CKIaAbIBACTCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHIATUH O XUMHYECKOM
peakiuu. OO0e OSTU CUCTEMBbl CTPYKTYPHO OpPraHM30BaHbl IO MPUHIIUIY
MOCJIEIOBATENIBHOTO PA3BUTHUSl 3HAHUN HAa OCHOBE TEOPETHUUECKUX MPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YY€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona J{. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYE€HUS O CTPOCHUU aTOMa U XUMHYECKOU CBA3U;

— TIpeACTaBICHUNW 00 DJIEKTPOJUTUUECKOW JIUCCOLMAIIMU BEIECTB B
pacTBopax.

TeopeTnyeckue 3HAHUSA PACCMATPUBAIOTCA HA OCHOBE AMIMUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEA0BATEIIHFHO OT OJHOTO
YPOBHSI K IPYTOMY, BBITIOIHSS (DYHKIIMKM OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHMS U BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHUS U TTOTYUECHUST N3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl 1O XHMHUHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
IIPEACTABIICHUS O XUMUYECKOW COCTABIISIOIIEH HAyYHON KapTUHBI MUPA B JIOTUKE €€
CHUCTEMHOM MIPUPOJBI, LIECHHOCTHOI'O OTHOIIECHUS K HAYYHOMY 3HAHUIO U METOAaM
II0O3HaHUs B HayKe. M3ydeHne XuMuu IPOUCXOAUT C IIPUBIICUCHUEM 3HAHUI U3 paHee
M3YyYEHHBIX YU4EOHBIX peaMeToB: «OKpyKaromuii Mupy», «buonorus. 5—7 Kiacce»
u «Pusznka. 7 Kjmaccy.

[Ipy wu3yyeHUHM XUMHH TPOUCXOAUT (GOPMUPOBAHHE 3HAHUN OCHOB
XUMHYECKOW HayKH KaK O0JIACTH COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUYECKOMN
NEeATEIbHOCTH YEJIOBEKA U KaK OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3a7aua
y4e0HOTO TpeaMeTa COCTOUT B ()OPMUPOBAHUHM CHUCTEMbI XUMUYECKUX 3HAHUA —
BaXHEHIHNX (PAKTOB, MOHATHIA, 3aKOHOB U TEOPETUUYECKUX TMOJOKEHUH, JOCTYITHBIX
00001IeHniT MUPOBO33PEHYECKOTO XapaKTepa, si3blka HAyKW, B MPHOOMICHUH K
Hay4YHbIM METOJAM NO3HAHUWS NPU W3YyYEHUH BEIIECTB U XMMHUYECKUX PEAKLHU, B
(dbopMUpOBaHUY U PA3BUTHUH MTO3HABATEILHBIX YMEHHUI U UX IPUMEHEHUHU B y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIEA0BATEIbCKOW JAeATebHOCTH, OCBOCHUH TMPaBUII
6e30macHOro 0OpaIeHus ¢ BEMIECTBAMU B MTOBCEIHEBHOM KU3HHU.

[Tpn mM3y4eHNN XMMHUM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaXKHOE
3HaYEHUE MPUOOPENH TaKUE 11U, KaK:

— (opmupoBaHre WHTEIVICKTyaJlbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K
CaMO00pPa30BaHUI0, COTPYIHHYECTBY, CAMOCTOSITEILHOMY TMPUHSITHIO PEIICHUH,
CIIOCOOHOM aIanTHUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HHU;



—  HampaBlIiEHHOCTh OOy4YEeHHUsT Ha CHCTEMAaTUYecKoe MpHUOOIeHHE
0o0y4Jaronuxcsi K CaMOCTOSITEJIbHON TO3HABATEIILHOM JIESITEIIbHOCTH, HAyYHBIM
MEeTo/laM TO3HaHUs, (HOPMUPYIOINIMM MOTHUBAIMIO M PAa3BUTHE CIIOCOOHOCTEH K
XUMWH;

— o0ecrneueHne yciaoBUi, CIIOCOOCTBYIONIUX MPUOOPETEHUIO 00yUaIOIITUMUCS
OMbITa Pa3HOOOPA3HOU JEATEIIbHOCTH, TMO3HAHMS M CaMOIO3HAHMS, KIFOYEBBIX
HAaBBIKOB (KJIFOYEBBIX KOMIIETCHIIMI), MMEIONIUX YHUBEPCAIBHOE 3HAUYCHHUE IS
Pa3IUYHBIX BUJOB JAEATEILHOCTH,

— ¢opMmupoBaHue 00mIeH (PYHKIIMOHATBLHOH HM €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM YUCJIE€ YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPYXKAIOIIETO
MUpa, UCIIOJIb3Ysl 3HAHUS U OIIBIT, TIOJIYYCHHBIC MPU U3YUECHUU XUMUHU, TPUMEHATH
UX MPU PEIICHUH MPOOJIEM B TOBCETHEBHOM )XU3HU U TPYAOBOH JAEATEILHOCTH;

— (QopMupoBanue y o0OydarOIIMXCS TYMAaHUCTHYECKUX OTHOIICHUH,
MOHUMAHUSI 1IEHHOCTH XUMHWYECKUX 3HAHUU IS BBIPAOOTKH DIKOJIOTHYECKH
1eecoo0pa3Horo TOBEACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IEIAX
COXpaHEHUs CBOETO 3/I0POBBS U OKPY’KAIOIIEH MPUPOTHOMN CPEIbL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCTIMTAaHWIO HA OCHOBE YCBOCHHUS OOIIEYEIIOBEUECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOQuUis U HANpaBIECHHOCTH NallbHEUIIETro
oOy4deHus.

OO611ee yKciio YacoB, OTBEAEHHBIX JIJIsl U3yYEHUS XUMHUH HA YPOBHE OCHOBHOTO
obmrero obpa3oBaHusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJent0), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIO)

3ansaTus nposoasitcsi Ha 6a3e LlenTpa oOpa3oBanus «Touka pocTay.



COAEP) KAHUE OBYYEHUA

8 KITIACC

IlepBoHayabHbIE XUMHYECKHE TIOHATUSA

[Ipenmer xumuun. Ponp XuMuu B )KU3HU 4YEIOBEKAa. XUMHS B CUCTEME HayK.
Tema u BemecrBa. PuU3NYECKHE CBOMCTBA BELIECTB. ATPETaTHOE COCTOSHHE
BemlecTB. [loHsITHE O MeTomax MO3HAHUS B XUMHHM. YHCThIE BElIECTBA U CMECH.
CniocoObI pa3eneHus: CMeCeH.

ATOMBI ¥ MOJIEKYJAbl. XUMHUYECKHUE dJIeMEHTbl. CHUMBOIBI XUMHUYECKUX
37€MEHTOB. [IpoCThIE U CIIOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYECHUE.

Xumunueckas hopmyna. BaJleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENbHAs aTroMHas macca. OTHOCUTENbHAs
MOJIEKYJISIpHAas Macca. MaccoBast J0Jisi XUMHAYECKOTO JJIEMEHTA B COCIMHEHUH.

KonuuectBo BemiectBa. Mosb. MonsipHasi Mmacca. B3auMoCBsI3b KOJIHUYECTBA,
MacCchl W 4YHCJA CTPYKTYPHBIX €IMHHI] BemecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTMHEHUH.

dusnyecKkre U XUMUUECKUE SBJICHUS. XUMHUECKas peakius U e€ MpU3HaKY.
3aKOH COXpaHEHHUS MacChl BElIecTB. XUMHUYEeCKHe ypaBHeHUs. Knaccudukarms
XUMHYECKUX PeaKIuil (COeTMHEHNs, Pa3IoKeHHs, 3aMeIleHUsI, 0OMEHA).

Xumuueckuil IKCnepumeHm:

3HAKOMCTBO C XMMHYECKOW TMOCY/IOH, MpaBUiaMu pabOThl B JTAOOpATOPUU U
npuéMamMu oOpaleHus: ¢ JaboparopHbIM O00OpPYAOBAaHHEM, U3YYEHHE U OMUCAHUE
¢u3nueckux CBOMCTB O00pa3lOB HEOPTaHMYECKUX BEUIECTB, HaOIIONEeHHE
¢usnueckux (MJIaBieHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCAlUsl BOJbl) U XMMHUUYECKUX (FOPEHUE CBEYM, MPOKAJIUBAHHE
METHOM TIPOBOJIOKH, B3aMMOJCHCTBUE MeJia C KUCIIOTON) SIBJICHUM, HaOMoAeHe U
OMMCAaHUE TPU3HAKOB NPOTEKAaHUS XMUMHUYECKUX peakluil (pa3jioKeHHe caxapa,
B3aMMOJICIICTBUE CEPHOUM KHUCIOTHI C XJIOPUAOM Oapusi, pa3iokKeHHE TUIPOKCH]IA
menu (II) npu HarpeBanuu, B3auMoAEICTBHE keme3a ¢ pacTBopoM conu menu (I1),
M3YyYCHHE CIOCOOOB pa3lelieHUs] CMECEH: C TMOMOIIbI0 MarHuTa, (UIBTPOBAHUE,
BbITIApUBAHUE, AUCTHWUISAIMS, XpoMaTorpadusi, MPOBEICHUE OYUCTKU MMOBAPECHHOM
conu, HaONIONEHWEe W  ONHUCAHWE  PE3yIbTaTOB  IMPOBEACHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsS MacChl, CO3[JaHUE MOJAENe MOJEeKY
(1IapocTepKHEBBIX).

Ba:xHelilue npeAcTAaBUTEIHM HEOPraHUYEeCKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopog — 3leMeHT U MpoCToe
BemecTBO. HaxoxaeHue Kuciopoga B mpupoae, (GU3NYECKHe M XUMUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuawl. I[lpumenenue xkucinopoma. CrnocoOsbl
MOJIyYEHUs KHCJIOpoJa B Jaboparopud U OPOMbIIUIEHHOCTU. Kpyrosopor
Kuciopoja B npupose. O30H — aJUTOTPOIHAS MOAU(PUKALIMS KUCIOPOA.



TernnoBoil 3PexT XUMUUYECKOW peakuu, TEPMOXMMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMUYECKHE pEaKUWH. TOIUIMBO: Yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHUE NApHUKOBOTO 3 (DeKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — anemeHT n npoctoe Beniectso. Haxoxaenue Bogopona B Ipupozae,
dbu3nYecKre U XUMUUECKHUE CBOMCTBA, MPUMEHEHUE, CTIOCOOHI MoTyueHust. KucioTe
U COJIH.

MounsipHbliit 00bE€M Ta30B. Pacy€Thl M0 XUMUYECKUM YPaBHEHHSIM.

dusnueckne CBOMCTBA BOAbl. Boma Kkak pactBopurenb. PacTBOpEL
HacplieHHple 1 HEHACBIIIEHHBIE PAcTBOPBL. PacTBOpHUMOCTH BEHIECTB B BOJE.
MaccoBas 1075 BEHIECTBA B pacTBOpPE. XUMHUYECKHE CBOMCTBA BOAbl. OCHOBAaHUSI.
Ponb pacTBOpOB B IpUpoOJe M B KU3HU 4eJIoBeKa. KpyroBopor BOIbI B MPUPOIE.
3arpsi3HeHrEe NPUPOAHBIX BoA. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neoprannueckux coenuHenuit. Oxcuapl. Knaccudukanus
OKCHJIOB:  coyieoOpasyromiue  (OCHOBHBbIC,  KHUCIOTHbIE, aM{@oOTepHble) W
HeconeobOpasytomue. Homenknarypa oxcuaoB. Dusmueckue U XUMUYECKHE
cBoMcTBa OKcUAOB. [lonydyeHne okCuaoB.

OcunoBanus. Knaccudukanus ocHOBaHHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HomeHkmarypa ocHoBaHui. du3nueckne M XHMHYECKHE CBOMCTBA
ocHoBaHuU. [loryueHrne OCHOBaHUI.

Kucnotsl. Knaccudukanust kucnor. Homenknatypa kucnor. @usnyeckue M
XUMHUYECKUE CBOWCTBAa KHUCIOT. Pan akruBHoctw MmetasuioB H. H. bekerosa.
[TonydyeHue KUCor.

Conu. Homenkiarypa cosneil. @uU3nyecKue U XMMUYECKUE CBOWMCTBA COJIEH.
[Tomyuenue comne.

I'eHeTnYecKas CBsI3b MEXKY KJIACCAMU HEOPIraHUYECKUX COCTUHEHUM.

Xumuueckuil IKCnEPUMEHm

KaYeCTBEHHOE ONPEACIICHNUE COACPKAHUSA KUCIOPOAa B BO3IYXE, MOIYUYCHHUE,
coOupaHue, pacrmo3HaBaHWE H W3YYCHHE CBOWCTB KHUCIOpOAa, HAOIIOICHUE
B3aUMOJICHCTBHSl BEUIECTB C KHCJIOPOAOM U YCIIOBHS BO3HMKHOBEHHUS U
MpeKpalieHus TopeHus (rmoxapa), O3HaKOMJIIEHHE ¢ 00pa3liaMi OKCHJIOB M OTIMCAHHE
WX CBOMCTB, MOJIy4eHHEe, CoOOUpaHue, paclio3HaBaHNEe v U3YYECHHE CBOMCTB BOAOPO/IA
(ropenue), B3aumozencTBue Bomopona ¢ okcuagom wmean (II)  (Bo3moxkHO
MCIIOJIb30BaHNUE BUACOMATEPHUAIIOB), HAOMIOACHIE 00Pa3IIOB BEIIECTB KOJTUIECTBOM
1 Momb, wuccieqoBaHME OCOOCHHOCTEW pACTBOPEHHUS BEMIECTB C Pa3IWYHOU
PacTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C ONPENEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOTO BEILIECTBA, B3aUMOJICEUCTBHE BOABI C METaUIaMH (HAaTpUEM U
KaJlbliieM) (BO3MOXHO HCIIOJIb30BaHUE BHJIEOMATEPHUAJIOB), HCCIEAOBaHUE
00pa3IoB HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOICHUE U3MEHECHUS
OKpAaCK{ MHIMKATOPOB B PACTBOPAX KUCIIOT U IEJI0UEH, NU3YUEHUE B3AUMOACHCTBUSA



okcuga meau (II) ¢ pacTBOpoM CepHOI KHUCIOTHI, KHUCJIOT ¢ METaJUIaMH, PEaKIIHii
HEUTpanu3aluuy, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOIO
MeTajla IPyTuM U3 pacTBOPa COJH, PEIIEHUE IKCIEPUMEHTAbHbBIX 33/]1a4 110 TEME
«BaxkHenune Kiaccbl HEOPraHUYECKUX COCIUHEHUN.

HHepuonuyecknn 3axkoH u Ilepuognyeckass cucreMa XUMHYECKHX
iementoB JI. WU. MenngeneeBa. CrpoeHue aromoB. XHMMHYECKASl CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTE/IbHbIE PeAKINHT

[lepBble MOMBITKH KiIacCU(DUKALUM XUMUYECKUX 3jeMeHTOB. [loHsTue o
IpyMIax CXOAHBIX OAJIEMEHTOB (IIEJOYHbIE U MIEJIOYHO3EMENbHBIC METaslbl,
rajoreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3ytoT aM(oTepHbIE OKCUIBI U
TUJPOKCH/IBI.

[Tepuonuueckuii 3akoH. [lepuonnueckas cucteMa XUMHUYECKUX IEMEHTOB [].
N. Menneneesa. Kopotkonepruonnas u qiuuHHonepuoanas hopmsel [lepuonnueckoi
cuctembl xumuueckux snemeHToB J[. M. MengneneeBa. Ilepuonbl u TpyIIibL.
DU3NYECKUN CMBICT TTOPSIKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIHI JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3otonsl. DnekTpoHbl. CTpoeHue
IEKTPOHHBIX  O0O0JIOYEK aroMoB  MepBbIX 20 XUMHUUYECKHUX  DJIEMEHTOB
[Tepuonnueckont cucrembl J[. M. MenneneeBa. XapaKTEpUCTUKA XHWMHUUYECKOIO
AJIEMEHTA 110 ero nojoxkeHuro B [lepuonnueckoit cucreme /[. 1. Menzaeneena.

3aKOHOMEpPHOCTH U3MEHEHHUS pajuyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB I10 IPyINIaM U IEPUOIAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepruoguyeckoil CUCTEMbBI XUMHUUYECKUX
AJIEMEHTOB ISl pa3BUTUS Hayku W npaktuku. . WM. MenpeneeB — yd€Hbli U
rpaXkJaHUH.

Xumuueckas CBsi3b. KoBajeHTHas (MoOJsipHas M HENOJSPHAs) CBSI3b.
DNEKTPOOTPUILIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. MIOHHAas CBA3b.

Crenenb  okucieHus.  OKUCIUTENbHO-BOCCTAHOBHUTENBHBIE  PEAKIHUU.
IIpouiecchbl okucneHus ¥ BOCCTaHOBIIEHHS. OKHUCIUTENIH U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4eHHE OOpa3IoB BEIIECTB METAUIOB U HEMETAJIOB, B3aUMOJCHCTBHUE
TUAPOKCHIA LMHKA C PACTBOPAaMHM KHUCJIOT W WIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiu pa3ioKeHUs, COCTUHEHHUS).

Mesxcnpeomemnuuie ceasu

Peanuzanus mexnpeaMeTHbIX CBA3€HM INMPU HM3YYEHUH XMMHUU B 8 Kiacce
OCYILIECTBIISIETCA 4YE€pe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATUH, SBISIOIMIMXCS CUCTEMHBIMU Ul OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.



OOmIue ecTeCTBEHHO-HAyYHbIE MOHSITHS: Hay4HBIA (akT, TUIIOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, KiIaccupuKalus, TMEePUOIAUIHOCTb, HaAOIIOICHNUE,
AKCIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIETIh, SIBIICHUE.

®dwusuka: Marepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SJCKTPUYCCKUN 3apsif, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIeCTBa, Tra3, (HU3MYEcCKWe BEJIMYWHBI, EIUHUIIBI
W3MEpEeHHsI, KOCMOC, TUTAHETHI, 3BE3/161, COHIIE.

buonorus: hoTtocunTes, npixanue, ouocdepa.

['eorpadusi: armocdepa, runpocdepa, MUHEPaIIbl, TOPHbIE TTOPO/IbI, TTOJIE€3HbIE
MCKOMIaeMbIe, TOIUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 XUuMHYecKasi peakuus

[lepuonuyeckuii 3akoH. [lepronnyeckas cucteMa XUMUIECKUX dIIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB
XUMHAYECKHX IIEMEHTOB MEPBBIX TPEX TIEPUOIOB, KU, KAJIBIUS U UX COCTUHEHHH
B COOTBETCTBHH C MOJIOKEHUEM JIeMeHTOB B [lepronndeckoii cucteme U CTpOCHUEM
MX aTOMOB.

CrtpoeHue BemiecTBa: BUABI XUMHUYECKON CBSI3U. THIBI KPHCTAJUTMYECKHUX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMYECKON PEIIETKU U
BUJIa XUMHUUYECKOHN CBSI3H.

Knaccudukaus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMUYECKHUE
CBOICTBA BEIECTB, OTHOCSUIUXCA K Pa3IMYHBIM KjaccaM HEOPTraHUYeCKUX
COEIMHEHUM, TeHETUYEeCKas CBS3b HEOPTaHUUECKUX BEIIECTB.

Knaccudukamnus XuMu4ecKUX peakiuii Mo pa3IudHbIM MpU3HaKaM (110 YHUCTy
M COCTaBy Yy4YacCTBYIOIIMX B pEaKIMU BEIIECTB, MO TEmIoBOMYy 3 dexTy, Mo
U3MEHEHUIO CTENEHEW OKMCJICHHUS XMMUYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO Karanus3aTropa). JK30- U SHIOTEPMUYECKUE PEAKINU, TEPMOXUMHUYECKUE
ypaBHEHUS.

[lonsitue o ckopocTH xuUMHUYeckoi peaknuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakmnusxX. [IoHATHE O TOMOTEHHBIX M TETEPOTCHHBIX
peakumsx. [lonarue o karammse. [lonstne o xumuyeckoM paBHoBecuu. DakTopsl,
BIMSAIOIINE HAa CKOPOCTh XHMHUYECKOHW pEeakUuud U TMOJOXKEHHE XUMHYECKOTO
paBHOBECHSL.

OKHCITUTETPHO-BOCCTAHOBUTENIBHBIE ~ PEaKIMH,  JJEKTPOHHBIA  OayaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHON ~ pEaKIIMH. CocraBnenne  ypaBHEHUH
OKHUCJIUTETbHO-BOCCTAHOBUTENBHBIX  PEaKIU €  HCIOJB30BAaHUEM  METOMa
AJIEKTPOHHOTO OajlaHca.



Teopus MEKTPOTUTUYECKON AUCCOLMALMN. DJIEKTPOIATHI U HEAJIEKTPOIIUTHI.
Karnonsl, aHnOHBI. MexaHU3M AHCCOLMALMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
xuMudeckon cBa3u. Crenenp quccouuanyv. CUiabHbIE U CIa0ble AIEKTPOIIUTHI.

Peakiiuu nonHoro oomeHa. YCioBHsS MPOTEKaHUSI peakIuii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAlI€HHbIE HMOHHBIE YypaBHEHUs peakunii. CBOWCTBA KHCIIOT,
OCHOBAHMI U COJIEH B CBETE MPEACTABICHUIN 00 JIEKTPOIUTUYECKON TUCCOLMALIUY.
KauectBeHHble peakunu Ha HOHBL. [IoHATHE O THIPONIN3E COJEH.

Xumuueckuil IKCnEPUMEHM .

O3HAKOMJIEHUE C MOZENSIMU KPHUCTAJUIMYECKUX PEMETOK HEOPTraHUYECKUX
BEUIECTB — METAJJIOB M HEMETaJJIoB (Tpadura M anmasa), CIOXKHBIX BELIECTB
(x7opuaa HaTpus ), UCCIEA0BAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEeaKIuu OT
BO3ACHCTBUS  Pa3iMYHbIX  (PAKTOPOB, HCCIEAOBAHUE  AJIEKTPOINPOBOIHOCTH
pPacTBOPOB BEIIECTB, MPOILECCA AUCCOLUALIMU KUCIIOT, IIeJIouel U coneil (BO3MOXKHO
UCIIOJIb30BAaHWE BHJIEO0 MAaTEpUANIOB), MPOBEIECHHUE ONBITOB, HWLIIOCTPHUPYIOIIUX
NpU3HAKU MPOTEKAHUs pEaKIil HOHHOTO oOMeHa (00pa3oBaHUE 0CaJIKa, BbIJICICHHIE
ra3za, oOpa3zoBaHHe BOJbl), OMBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIIHHO-
BOCCTAHOBUTENBHBIX peakuuid (ropeHue, peakuuy pa3ioKEeHHs, COECIUHEHUS),
pacro3HaBaHWE HEOPTraHUYECKUX BEIIECTB C MOMOIIbIO KAU€CTBEHHBIX PEAKIINI Ha
VOHBI, PEIIEHUE KCIIEPUMEHTAIBHBIX 3a/1a4.

HemeraJuibl M UX COCAMHEHU S

OO6mast xapakTepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble cTerneHu okucieHusa. CTpoeHne W (pusmyeckue CBOMCTBA MPOCTHIX
BEILECTB — IraJJOT€HOB. XMMHUYECKHE CBOWCTBA HA MPUMEpPE XJIopa (B3aUMOAECHCTBHE
C MeTajulaMHu, HEeMETajulaMu, IenodaMu). XjopoBomopon. ConsiHas KHCIIOTA,
XUMHYECKUE CBOWCTBA, IIOJyYEHHE, NOpuUMeHeHue. JlelicTBue Xxjopa |
XJIOPOBOAOPO/Aa HA OPraHU3M YeJIOBeKa. BaxkHenre XJIOpuabl U UX HaX0K/ICHUE B
IpUPOLE.

OO6mrast xapakrepuctuka 37meMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CtpoeHue M (pU3MUECKHe CBOWMCTBA
MPOCTHIX BELIECTB — KUCIOPOAa U cepbl. AJIJIOTPOINIHbIE MOAU(PUKAIIMU KHCIOPOa
U cepbl. XuMH4eckue cBoiicTBa cepbl. CepoBoAOpoAd, CTpoeHHe, (U3NYECKUue U
XUMHYECKHE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHnas kucnora, puznyeckue 1 XMMHUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTEIIS
KJjlacca KHCJIOT U creuuduyeckue). XUMUYECKUE peakluu, JeKallie B OCHOBE
MPOMBIIIIJIEHHOTO Croco0a MONy4YeHUsl CepHOW KHUCIOThl. [IpuMeHeHue cepHoOM
kucaoTel. CoJM CEpHOM KHCJIOTHI, KAadeCTBEHHAs peakius Ha Cyab(haT-HuoH.
Haxoxnenue ceppl m €€ COeAMHEHUNW B MNpUPoJE. XUMHYECKOE 3arpsi3HEHHUE
OKpY)Xaroleil cpefpl COECAUHEHUSIMU Cepbl (KHUCIOTHBIE MAOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEeIOTBPALLECHHUS.



OO6mast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUA. A30T, pacCIpOCTpaHEHUE B MPHUPOJE,
¢uznueckre u xumMuueckue cporictea. KpyroBopot azora B nmpupone. AMMHaK, €ro
dbu3nYecKre 1 XUMHUECKHE CBOMCTBA, MOydeHUEe U nmpumeHenne. Coiam aMMOHUS,
ux (U3NYECKUEe U XUMUYECKUE CBOMCTBA, TpuMeHeHue. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THas KHUCIOTa, €€ MolydeHue, (PU3nYeckue U XUMUYECKHE
cBoicTBa (OOIlIME Kak TMpPEeACTAaBUTENs Kilacca KHUCIOT U crneruduueckue).
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHMSI B KAU€CTBE MUHEPaIbHBIX YIOOpEHUH.
XUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOUIEH Cpeibl COETUHEHUSIMHU a30Ta (KUCIOTHBIE
JOXKIW, 3arps3HEHUE BO3/AyXa, MOYBbI M BOAOEMOB). docdop, amIOTPOIHbIE
moaupukanuu docdopa, pusnvyeckue u xumuueckue cporctna. Oxcua docdopa
(V) u docdopnas kucinora, pusnueckue U XUMHYECKHE CBOMCTBA, MOJIyYCHHE.
Hcnonb3oBanue GpocaToB B KaueCTBE MUHEPAJIBHBIX Y10OpEHUH.

O6mas xapakrepuctuka 37meMeHToB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTENEHN OKUCIICHHs. YTIIEPO/, aJJIOTPOIHbIE MOIUDUKAIIIH,
pacnpocTpaHeHue B MpUpoje, PU3ndeckue U XMMUYECKUe CBOMCTBA. AJCOpOIus.
Kpyrosopor ymiepona B mpupone. Okcuasl yriaepoaa, uX (U3HUECKUE W
XUMUYECKHE CBOMCTBA, JICCTBME HAa JKUBBIE OPraHU3MbI, TOJyYCHHE U
npUMeHEeHHe. DKOJOTHYECKHE MPOOIEeMBbl, CBsI3aHHbIE ¢ OKkcuaoM yriepoaa (IV),
rUMoTe3a MIo0aJIbHOTO TOTEIJICHUS KIMMaTa, MapHUKOBBIN 3(dekT. YronbHas
KAcIoTa U €€ coimu, X (U3MUEeCKHe M XUMHUYECKHE CBOMCTBA, MOIY4YEHUE U
npuMmeHeHne. KauecTBeHHas peakiuss Ha kapOoHar-uoHsl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUIEHHOCTH U CETHCKOM XO3SIICTBE.

[lepBoHauyaabHBIC MOHATHSI 00 OPTAHMYECKUX BEIIECTBAX KaK O COCAMHEHHIX
yrinepoaa (MeTaH, 9TaH, STUJICH, alleTHIICH, STaHOIl, IIIUIEPUH, YKCYCHAsl KUCIIOTA).
[IpuponHbie UCTOUHUKH YTIIEBOJOPOIOB (YTOJib, MPUPOIHBIN Ta3, HEPTH), TPOAYKTHI
uxX nepepadoTku (OeH3WH), UX pOJIb B OBITY W MPOMBINIIEHHOCTH. [loHATHE O
OMOJOTHYECKH Ba)XKHBIX BEIIECTBAX: JKUpax, OelKaX, yIieBoJaX — U MX pPOJIU B
XKU3HU 4eJoBeKa. MarepuajibHOE E€IUHCTBO OPraHUYECKUX M HEOPraHUYECKUX
COCIMHEHUN.

KpemHunii, ero d¢usnueckne W XUMHYECKHE CBOWCTBA, TMONYYCHHE W
npumeHenue. CoennHeHust KpeMHus B mpupose. Ooimue mpencrapieHus 00 OKCUae
kpemuus (IV) u kpemuueBoit kuciore. CUIMKAThI, UX HUCMOJIb30BaHUE B OBITY, B
MPOMBIIIJIEHHOCTU. BakHelue cTpouTenbHblE Marepuaibl: KEpaMuKa, CTEKIIO,
1eMeHT, OeToH, keme300eToH. [IpoOmeMbl  OG€301MaCHOrO  HMCIOIb30BaHHS
CTPOUTEINIbHBIX MAaTEPUAIOB B MOBCEIHEBHOM KU3HH.

Xumuueckuit Ixcnepumenm:

M3yuyeHrne 00pa3lOB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJSIHOM KHUCIIOTHI,
MPOBEACHUE KAUE€CTBEHHBIX PEAKIMil Ha XJIOPUA-UOHBI MU HAONIOCHUE MPU3HAKOB



WX TPOTEKAHUS, OMbBITHI, OTpaKaronue (QU3MUEeCKhe M XUMUYECKUE CBOMCTBa
rajJjoreHoB W MX COEAMHEHUN (BO3MOKHO HCMOJIL30BAHUE BHUICOMATEPUAIIOB),
O3HaKOMJIEHUE C 00pa3iiaMu XJIOPHUI0B (raJOoreHUu1I0B), O3HAKOMJICHUE C 00pa3iiaMu
ceppl M €€ COCNMHEHUSIMU (BO3MOXXHO UCIIOJIb30BAHUE BHACOMATEPUATIOB),
HaOIIoIeHUe mpoliecca OOyIIIMBaHUS caxapa IMoj IeUCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHUCIIOThI, U3yYeHHE XUMUYECKUX CBOMCTB pa30aBiIe€HHON CEpPHOM KUCIIOTHI,
MPOBEICHUE KAaYECTBEHHOW peakluu Ha Cylb(ar-uoH U HaOMIoJeHNEe NMpU3HaKa eé
MPOTEKAaHUsI, O3HAKOMJIEHUE ¢ (PU3MYECKUMH CBOMCTBaMHU a3oTa, (pocdopa u ux
coeIMHEHUH (BO3MOXKHO MCIIOJIb30BAaHUE BUIEOMATEPHAIOB), 00pas3iiaMu a30THBIX U
dbochopHbIX ynoOpeHUM, MnoixyyeHue, coOupaHue, paclo3HaBaHWE U H3YyUCHHE
CBOMCTB aMMHUaKa, MPOBEJACHNE Kau€CTBEHHBIX PEaKI[uii Ha HOH aMMOHUs U pocdar-
WOH Y U3yYCHHE MPU3HAKOB X MPOTEKAHMUS, B3AUMOJICUCTBUE KOHIIEHTPUPOBAHHOM
A30THOM KHCIOTBI C MeEIbl0 (BO3MOXKHO KCIOJIB30BAaHUE BHJIEOMATEPHATIOB),
U3y4YeHUE MOJCJICH KPUCTAINTMYECKUX pemEToK anMasza, rpadura, (ymiepeHa,
03HAKOMJICHHUE C TIPOLIECCOM aJICOPOITMU PaCTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM
yoJIEM W YCTPOMCTBOM MPOTHUBOTrasa, MoOJydeHHE, coOMpaHue, pacrio3HaBaHUE U
U3YUYECHHE CBOMCTB YIJIEKMCIIOIO Ta3a, MPOBEICHUE KAYECTBEHHBIX pEaKIUi Ha
KapOOHAT U CHJIMKAT-UOHBI U U3yUYCHHE MPU3HAKOB MX MPOTCKAHUs, 03HAKOMIICHUE
C TMPOAYKUMEN CHIMKATHON NPOMBINUIEHHOCTH, PEHIEHUE SKCHEPUMEHTAIbHBIX
3a1a4 1o Teme «Ba)kHellre HeMETaJIbl U UX COSAUHEHUS.

MeTanibl M X COeIMHEHHUS

OO61mast XxapakTepucTUKa XUMUYECKUX AIIEMEHTOB — METAJNIOB HA OCHOBAHHUHU
uxX mnonoxeHus B Illepuwonnueckon cucremMe XuMHYecKHx »diaemeHtoB [I. .
MeHnneneeBa u crpoeHust aromMmoB. CTpoeHue MeTaiioB. Meraminyeckasi CBA3b U
METAJJIMYECKasi  KpHUCTaJUIMYecKas  pemeTKa.  DIEKTPOXMMHUUYECKUA  psij
HanpsOKeHUH MetauioB. OU3nMYecKkre U XMMUYECKUEe CBOMCTBa MeTauioB. Oo1ue
CrocoObl TONy4YeHus: MeTauioB. [loHSATHE O KOPPO3UH METAJIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, UyTyH, TIOPATIOMUHUN, OpOH3a)
U UX OIPUMEHEHHE B OBITY U TPOMBIIIEHHOCTH.

[lleounbie MeTasuibpl: nosoxeHue B llepuonnueckod cUCTEME XHUMHUYECKHUX
snemeHnToB J[. M. MenpaeneeBa, CTpoe€HHE HMX aTOMOB, HAXOXJEHUE B IPUPOJE.
du3nyuecKre U XMMHYECKHE CBOMCTBA (Ha mpuMepe Harpus U Kanus). OKcuasl U
TUAPOKCHUIBI HATpUs U Kanus. [[puMeHeHne mea0uHbIX METAIIIOB U UX COCTMHEHUH.

[[lemoyHO3EMENBHBIE METAJUIBI MAarHud W KaJbLUHWM: IIOJIOKEHUE B
[Tepunonnueckol cuctemMe xuMudeckux anemMeHToB [l. 1. MenneneeBa, ctpoeHue ux
aTOMOB, HaxoXxjaeHue B npupoge. uznueckue U XMMUYECKUE CBOMCTBA MAarHUs U
KaJblus. BaxkHelne coequHeHns Kaablus (OKCUJT, THAPOKCU], coin). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTpaHEHHS.



AnromMuHUE: noNokeHUEe B [leproanyeckoil cucteMe XUMUYECKUX 3JIEMEHTOB
J. . MeunneneeBa, CTpoeHHME aroMa, HaxoxXiaeHue B npupozae. dusnyeckue u
XUMUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHUIa U THAPOKCU]IA
AJFOMUHHSL.

Keneso: nonoxenue B [lepuoguueckoil cuctemMe XUMHYECKUX 3JIEMEHTOB /1.
. MenneneeBa, CTpoeHHME aroma, HaxoxkaeHue B Ipupoxae. Dusuyeckue u
XUMUYECKHEe CBOMCTRA kene3a. OKCUabl, THApOKCUIbl U comu xene3a (II) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpasllaMd METauUIOB U CIUIaBOB, HX (DU3NYECKUMHU
CBOMCTBaMM, UW3Yy4YEHHUE  pE3ylIbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAHUE BHJICOMATEPUATIOB), OCOOEHHOCTEW B3aMMOJACHCTBHS OKCHA
KaJIblIUsl W HAaTpus C BOAOW (BO3MOXKHO HCMOJL30BAaHUE BHJIEOMATEPHATIOR),
HCCIIEIOBAHUE CBOMCTB >KECTKOM BOJIbI, MpOIECCa TOPEHUS Keje3a B KUCIOPOJe
(BO3MOXXHO  HCIIOJB30BAaHUE  BUJIEOMATEPHAJIOB), IMPU3HAKOB  IMPOTEKAHUS
Ka4eCTBEHHBIX PEaKIIMi Ha MOHBI: MATHUS, KaJIbIUs, aJIOMUHMS, [IMHKA, skene3a (11)
u xenesa (III), menu (II), HaGmroneHUe W OMUCaHKWE TPOILIECCOB OKpAITUBAHUS
IJIaME@HU MOHAMU HATpus, KaJIus U Kalblus (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEJOBaHHE aM(POTEPHBIX CBOMCTB FUAPOKCHIA ATFOMUHUS U
TUAPOKCHIA [IMHKA, PELICHUE JKCIIEPUMEHTAIBHBIX 3a1a4y 10 Teme «BaxHeumue
METaJuIbl U UX COCITUHEHHUS.

XuMHA U OKPYKAOIIAs cpeaa

Bemecrsa u Marepuansl B NOBCEIHEBHOM JKU3HM 4esioBeka. be3omacHoe
MCIIOJB30BaHME BEIECTB U XUMHUYECKUX peakuuii B ObiTy. [lepBasi momours npu
XUMHUYECKUX 0KOTraxX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HEHUE OKpYXkarolled cpeabl (MpeAenbHas JOmyCTUMAas
KOHIIEHTpa1us BemiecTs, nanee — [1/IK). Ponb XxumMuu B penieHu 3KOJIOTrHYECKUX
mpooeM.

Xumuueckuil IKCnepumenm:

U3ydeHHe o0pa3IoB MaTepHuasioB (CTEKIIO, CIUIABBI METAJUIOB, MOJUMEPHBIC
MaTrepuasbl).

Mesrcnpeomemmuuie ceasu

Peanuzanusa mexnpeaMeTHbIX CBA3€W IMPU HM3YYEHUH XMMHUU B 9 Kiacce
OCYILIECTBIISIETCA 4YE€pe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W NOHATUH, SBISIOIMIMXCS CUCTEMHBIMU JUJII OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmme ecTeCTBEHHO-HAyYHbIC TOHATHS: HAy4YHBIA (DAKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KilaccuPukauus, MNEePUOJUYHOCTb, HAOIIOAEHUE,



DKCIIEPUMEHT, MOJCIMPOBAHUE, W3MEPEHUE, MOJCHb, SBICHUE, MAPHUKOBBIN
3 PeKT, TEXHOIOTHSI, MaTePHUAIIBI.

dwusznka: Marepusi, aToM, dJICKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIHI, U30TOIIHI,
PaOaKTHBHOCTb, MOJICKYJIa, AIIEKTPUICCKHMA 3aps, MIPOBOTHHKH,
MOJYTIPOBOAHUKH,  IUDJICKTPUKH, (OTODIEMEHT, BEIIECTBO, TelO, OO0BEM,
arperaTHoe COCTOSTHHE BEIeCTBa, ra3, PaCTBOP, PACTBOPUMOCTH, KPUCTAJUTMYECKast
peméTKa, CIUiaBbl, (PU3NYCCKHE BEIWYUHBI, CIUHUIIBI M3MEPECHHS, KOCMUYCCKOEC
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: ¢dotocuHTe3, nbIxaHue, Owocdepa, IKOCUCTEMA, MHHEPAIbHBIC
yIOOPEHHMSI, MUKPOIJIEMEHTBI, MAKPOIJICMEHTHI, TUTATEIILHBIC BEIICCTRA.

I'eorpadusi: armocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOJIbI, MOJIE3HBIC
MCKOITaeMBble, TOTIMBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUHA I[IPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHU A

JIMUHOCTHBIE PE3VJIBTATHI

JIn4HOCTHBIE pe3ylbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHusl JOCTUralOTCs B XOA€ OOy4YeHUsI XUMHHM B €IUHCTBE y4eOHOU H
BOCHIUTATEIBHOMN JIESITEILHOCTH B COOTBETCTBUHU C TPAAULIIMOHHBIMUA POCCUUCKUMU
COITMOKYJABTYPHBIMA M JTYXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMHM, MPUHSATHIMU B
oOliecTBe MpaBUJaMd M HOpMaMHU TMOBEJAEHUS M CIHOCOOCTBYIOT MpoIeccam
CaMONO3HAHUs, CAMOPA3BUTHUS U COIMATU3ALMN 00yUYaOIIHUXCS.

JIndHOCTHBIE ~ pe3ydabTarbl  OTPAXKAIOT  TOTOBHOCTh  OOYYaOIIMXCS
PYKOBOJICTBOBAaTbCSI  CUCTEMOW  TO3UTHUBHBIX ILEHHOCTHBIX OpUEHTALMN U
paclIMpeHue ONbITa IEITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIEHHOCTHOI'O OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HaCJEeIUI0, TOHUMAHUS 3HAUYEHUS XUMHUYECKOW HAyKHM B JKU3HU
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTHU BIAJNETh JOCTOBEPHOW HH(pOpMaLUEn O
MEPEOBBIX JOCTUKCHUAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONUCTBE MHpa U 0OIIECTBA;

2) rpaskIaHCKOIr0 BOCIIMTAHMS :

NPENCTABICHUSI O COIMAJbHBIX HOPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4EOHOUCCIIEI0BATENBCKOM, TBOPYECKON U IPYTUX BUJIAX IEATEIbHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOW JESITENIbHOCTH TPU BBINOJTHEHU U
y4eOHBIX, TO3HABATEIBHBIX 3a/1a4, BBIMOJHEHUU XUMHUYECKUX DSKCIICPUMEHTOB,
CO3/IaHUH YYEOHBIX MPOEKTOB, CTPEMIICHUSI K B3aUMOIIOHUMAHHUIO ¥ B3aUMOTIOMOIIIH
B MpOIIECCe ITON y4eOHOM NesTeIbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBEACHHE
U TMOCTYIIKM CBOMUX TOBAapUIIEH C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI OCIIEACTBUM MTOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUS .

MHPOBO33PEHUYECKUE MPEACTABICHUSI O BEIIECTBE U XWMHUYECKOW pEeakluu,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKHM M COCTABIISIIOLINE
OCHOBY [l TIOHMMAHUS CYIIHOCTH HAyYHOM KapTUHBI MUpa, NpeacTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPAa3BUTHs MPUPOIABI, B3aUMOCBA3SAX YEJIIOBEKA C
MNPUPOJHOU CPEAOM, O POJIM XMMHUH B ITO3HAHUM ITUX 3aKOHOMEPHOCTEN;

MO03HABaTEJIbHbIE MOTHUBBI, HANPAaBJICHHbIE HA MOJYyYEHHE HOBBIX 3HAHUU MO
XAMHH, HEOOXOMUMBIE NIl OOBSICHEHHs HAOIIOMaeMBIX IMPOIECCOB M SBICHUH,
MO3HABATEJIbHOW, MH(POPMAIMOHHON M YMUTATEIbCKOM KYIbTYpPhl, B TOM 4YHCJE
HaBBIKOB CaMOCTOATENbHOM pabOThl C y4eOHBIMU TEKCTAMH, CHPABOYHOMN



JUTEPATypol, ITOCTYIMHBIMH TEXHUYCCKUMHU CpEACTBAMH HMH(POPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYYEHHIO M TO3HAHWIO, JH0003HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caM0ooOpa3oBaHUIO, TMPOEKTHOM U  HCCIEI0BATEIIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOydYeHHUS B
JIaJIbHEHUIIIEM;

4) popmMupoBaHusl KyJbTYPbI 310POBbS

OCO3HaHWE IICHHOCTH JKM3HU, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY
3/I0pPOBbIO, YCTAHOBKH Ha 3J0POBBI 00pa3 >KU3HHW, OCO3HAHHE ITOCICACTBHU H
HENPHSITHE BPEIHBIX MPHUBBIUCK (YIOTPEOJICHHSI aJIKOTOJISI, HAPKOTUKOB, KypeHUs),
HEOOXOAMMOCTH  COOJIFOICHHsST TIpaBUJl  O€30MAaCHOCTH TIpU  OOpallleHUuH C
XHMHYECKUMH BEIIECTBAMH B OBITY M PEaJIbHOU JKU3HU;

5) Tpya0BOro BOCIIMTAHHSA:

MHTEPEC K MPAKTHICCKOMY M3YUYCHHUI0 TPOQECCUil M TpyJa pa3IMyHOro poja,
yBKCHHE K TPYIY U pe3yiIbraTaM TPYAOBOH JCATCIBHOCTH, B TOM YKCIIC HA OCHOBE
NPUMCHCHUS  MPEAMETHBIX  3HAHWW 1O  XWMHH, OCO3HAHHBIH  BBIOOP
WHIAVNBUAYAJTbHON TPACKTOPHH MPOIOJIKEHUS 00pa30BaHUs ¢ YUETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIeHON NpodheCcCUOHATBHOM IeATeTbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTD aJIaliITUPOBATHCS B MPOPECCUOHATBLHOM CpefIe;

6) IKOJIOrHYEeCKOr0 BOCTIMTAHUSI:

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHUE K MPUPOE KaK UCTOYHHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHMS, NOHMMAHHE IIEHHOCTH 3J0pPOBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
duznueckoMy M TICUXHUYECKOMY 3I0POBbIO, OCO3HAHHE IIEHHOCTH COOIIONEHUS
npaBMJI 0€30MAaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMH, a TAKKE B CUTYaIUX,
YTPOXKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUA, MOJIy4aeMble MPU M3YUYCHUU XUMUH, IS
pELICHUs 3a/a4, CBSI3aHHBIX C OKPYXAIOUIEW NPUPOAHON CPEAOU, Il MOBBIIICHUS
YPOBHS  DKOJOTHYECKOM  KYJABTYPBI, OCO3HAHHS IJI00albHOTO  Xapakrepa
HKOJIOTHYECKUX TPOOJIeM U TMyTed WX PpelIeHUs MOCPEICTBOM METOIOB XHMHH,
HKOJIOTUYECKOTO MBIIIUICHHSI, YMEHHUSI PYKOBOJCTBOBATHCSI MM B TO3HABATEIbHOM,
KOMMYHHMKAaTHBHOM U COLIMAJIbHOW MPAKTHKE.

METAINPEIMETHBIE PE3VYJIBTATBI

B cocraBe MeranpeaMeTHBIX PE3YAbTATOB BBIACISIOT 3HAUYUMBIE IS
dbopMUpOBaHUS MUPOBO33PEHUS OOIIIEHAYIHBIC TOHATHUS (3aKOH, TEOPHS, TPUHIIHNII,
runore3a, ¢akT, CHCTeMa, TPOIECC, OKCIEPUMEHT U JpYyroe.), KOTOpHIe
UCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpEeaMeTax W IMO3BOJISIIOT Ha
OCHOBE 3HAHWUW W3 TUX NPEIMETOB (HOPMHUPOBATH MPEICTABICHUE O IIEIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEpCcajbHble yueOHbIE AeicTBUS (TIO3HABATENIbHbIE,
KOMMYHUKAaTUBHbBIE, PErYISITHBHBIE), KOTOpbhle 00OecrneuynBaoT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYHIECTBICHUIO Y4eOHOM
NEeSATENbHOCTH.

YV OynyT oTpadarbiBaThCsl ¢ MCMOJIB30BAHUEM 000pyI10BaHUs Ha 0a3e
IenTpa oOpa3zoBanus «Touka pocray»

ITo3HaBaTe/IbHbIE YHUBEPCAJbHbIE Y4eOHbIE 1eCTBUSA

ba3oBble J1oruuyeckme aeiicTBUA:

YMEHHSI UCIMOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TMPU OCBOCHUHU
3HAHUMW: PACKPBIBATh CMBICI XMMHUYECKUX TOHSATUN (BBIICIATH WX XapaKTEepHBIE
NPU3HAKH, YCTaHABIMBATh B3aUMOCBSI3b C JAPYTMMHU TOHSTHUSMH), HCIOJIB30BATh
MOHSATHUS JIsl OOBSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUM, BEIOUPATh OCHOBAHUS U
KpUTEpPUHU IS KJIacCU(PUKAIIUA XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIHM,
yCTaHABIIMBATh TMPUYUHHO-CJICJACTBEHHBIE CBA3UW MEXKIYy OOBEKTAaMU HW3Y4YCHUS,
CTPOWTH JIOTUUECKUE PACCYXEHUS (MHIYKTHUBHBIC, ICTyKTUBHBIC, TI0 aHAJIOTHH),
JIe1aTh BBIBOJIBI U 3aKITIOUCHUS

yMEHHE TIPUMEHITh B TIpollecCe IIO3HAHUS TOHATUSA (TIPEAMETHBIE M
MeTarpeaMeTHbIE), CAHMBOJIMUECKHUE (3HAKOBBIE) MOJICIIH, UCIIONB3YeMbIC B XUMHH,
peoOpa3oBBIBATh IIMPOKO MPUMEHSIEMbIE B XUMHH MOJICIIbHBIC MPECTABICHUS —
XUMUYECKUH 3HaK (CHMBOJ DJIEMEHTA), XUMHUUYeckas ¢GopMmylia M ypaBHEHHUE
XUMHUYECKOW peakluu — MPHU PEeIIeHnN Yy4eOHO-TI03HABATEIbHBIX 33/1a4, ¢ YIETOM
3TUX MOJCJIBHBIX MPEACTABICHUN BBIABIATh U XapaKTEPHU30BaTh CYIIECTBECHHBIC
IIPU3HAKK U3Y9aeMbIX OOBEKTOB — XMMHUYECKUX BEIICCTB U XUMUUYCCKUX PEaKIUH,
BBISIBJISATH ~ OOIME  3aKOHOMEPHOCTH, IPUYHUHHO-CJICICTBEHHBIE CBS3M U
MPOTUBOPEYMS B M3YyUAEMbIX MPOIIECCAX U SBJICHUSIX.

ba3oBble ucciaenoBareibCKue 1eMCTBUS .

YMEHUE HCIOJIb30BaTh IMOCTABICHHBIE BOMPOCHI B KA4E€CTBE WHCTPYMEHTA
MMO3HAHMS, 4 TAK)KE B KAYECTBE OCHOBHI /ISl (DOPMUPOBAHUS THUIIOTE3HI 110 MPOBEPKE
MPABWIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHUI;

npuoOpeTeHne OIbITa 110 IUTAHUPOBAHHUIO, OPTAaHU3AIMH M TPOBEICHHIO
YYCHUYCCKUX OKCIIEPUMCHTOB, YMCHHE HAONIOIaTh 3a XOJIOM IIporiecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €0 Pe3yibTaT, (HOpMYyIUpOBaTh OOOOIICHUS H
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEIEHHOTO OMBITA, UCCICTOBAHUS, COCTABIATh OTYET O
MpoJIeTITaHHOM padoTe.

Pabora ¢ undgopmanuei:

yMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETHPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB U (HOPM MPEACTABICHHS, MOJy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB



(HaydHO-TIOMYJIsIpHAsl ~ JIMTEpaTypa XUMUYECKOTO COJAEP)KAHMs, CIPABOYHBIE
nocoOus, pecypcbl MHTepHeTa), KpUTUYECKH OLEHUBATh NPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO MH(OpMAILINIO;

YMEHHE NPHUMEHSITh PAa3IMYHbIE METOJbl M 3alpOChl MPU MOUCKE U OTOOpE
nHpopMalMK W COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIMMBIX ISl BBITOJIHEHUS
y4eOHBIX U TO3HABATENIbHBIX 337a4 ONpEAEIEHHOTO THUIA, MPUOOPETEHUE OIbITa B
o0JacT  WCIMONB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHUH,
OBJIAJICHUE KYJIbTYpO aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX MIOMCKOBBIX CHCTEM,
CaMOCTOSITEJILHO BHIOMpPATh ONTHUMAaIbHYIO (OpMY MpeAcTaBIeHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pellaeMble 33Jaud HECJIOXKHBIMU CXEMaMHM, JlharpaMmamu,
apyrumu popmamu rpaduku ¥ ©X KOMOUHALUSIMU;

YMEHHE UCIOJb30BaTh W aHAJIM3MpPOBaThb B IIpoliecce ydyeOHOU U
UCCIIEIOBATENbCKON AEATENbHOCTH MH(POPMALIMIO O BIMUSHUM MPOMBIIIIEHHOCTH,
CEJIBCKOTO XO35IMCTBA U TPAHCIIOPTA Ha COCTOSIHUE OKPY>KAIOIIEeH MPUPOTHON CPEIbI.

KoMMyHHKATMBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHHUS 3aJ]aBaTh BOMPOCHI (B X0Jie Auanora u (Win) AUCKYCCHH) MO CYIIECTBY
oOcykJaeMoil  TeMbl, (OPMYIUPOBATH CBOM MPEIOKEHHUSI OTHOCUTEIBHO
BBITIOJTHEHUS TIPEJIJIOKEHHOM 3a1a4u;

YMEHHUS  TPEICTaBIsATh  TMOJYYEHHBbIE  pe3yJbTaThl  IM03HABATEIbHOM
JESTENBHOCTH B YCTHBIX U MUCbMEHHBIX TEKCTAX; JIEJaTh MPE3EHTAIIMIO PE3yJIbTaTOB
BBIMIOJTHEHUSI XUMHYECKOTO IKCIIepUMEHTa (J1abopaTOPHOTO OIbITa, J1JaO0paTOPHO
pabOoTHI 10 UCCIIETIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO IIPOEKTA);

YMEHHUS y4eOHOrO0 COTpYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
NI03HABATEIILHON U UCCIIEIOBATEIIbCKOM IEATETLHOCTH MPHU PEIICHUH BOZHUKAIOITUX
npoOjieM Ha OCHOBE Y4€Ta OOIMX HHTEPECOB U COIVIACOBAHMS IMO3UIIHMM
(o6cyxaeHus;, 0OMEH MHEHHUSIMU, «MO3TOBBIE IITYPMbI», KOOPAHHAINS COBMECTHBIX
NEeHCTBHM, OTIpEeCIICHUE KPUTEPHEB 0 OI[EHKE KaueCcTBa BBIMOJHEHHOW pabOTHl U
Ipyrue).

PerynisiTuBHbIEe YHUBeEpPCaJIbHbIE y4eOHbIE NeHCTBUS:

YMEHUE CaMOCTOSITENIbHO ONPENENsATh LENN AEATEIbHOCTH, IUIAHUPOBATH,
OCYILECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATh CBOIO
JIeSITENBHOCTD, BEIOMpPATh Hanbomnee 3GHEeKTUBHBIE CIIOCOOBI PEIIeHUs YYeOHBIX H
MO3HABATENIbHBIX 3aJlay, CaMOCTOSITEIbHO COCTAaBISATh WU KOPPEKTUPOBAThH
MPEJIOKECHHBIM  aJITOPUTM  JIEMCTBUM MPU BBINOJHEHUM 33JaHUM C Y4ETOM
MOJTYYCHHsI HOBBIX 3HAHWUK 00 M3y4aeMbIX OOBEKTaX — BEMIECTBAX M PEAKIIHSX,
OLICHMBAaTh COOTBETCTBHE ITOJIYYEHHOTO pE3ylbTara 3asBICHHOM LEJN, YMEHHE

HCIIONIB30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPEIJIaracMbl€ B YCJIOBUH 3aJaHUMN.
HPEIMETHBIE PE3YJ/IBTATHI



B cocraBe mnpeaMeTHBIX pe3ylIbTaToOB IO OCBOCHHIO 0053aTE€ILHOTO
CollepKaHUs, YCTAHOBICGHHOIO JaHHOW (enepanpbHON pabouel MporpaMmoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYalOIIMMUCA Hay4yHbIE€ 3HAHUSI, YMEHHS U CHOCOOBI
neucTBuil, crnenuduyeckue A HOpeAMETHOM oOmactu  «XuUMHS», BUJIBI
NEATENBHOCTH 1O  TOJIYYEHUIO HOBOTO  3HAaHWS, €ro HHTEPHpPETalNH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B Pa3IMYHBIX YUYEOHBIX U HOBBIX CUTYaIIUSX.

K koniy oOyuyenus B 8 kiacce npeamMeTHbIE pe3ylibTaThl HA 0230BOM YpOBHE
JOJIKHBI OTpakaThb CPOPMUPOBAHHOCTH Y OOYUAIOIIUXCST YMEHUM:

° pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX TOHSITUM: aToM, MOJIEKYIIa,
XUMUYECKUHN JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECh (OHOPOIHAS
U HEOJTHOPOJHAs), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI M MOJIEKYJIIpHasi Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIpHAsh Macca, MaccoBas JOJISI XUMHUYECKOTO
AJIEMEHTa B COEAMHEHWHU, MOJSPHBIM 00BEM, OKCHUJ, KHUCIIOTa, OCHOBAaHUE, COJb,
AEKTPOOTPULIATENIBHOCTh,  CTENIEHb  OKUCICHMS, XMMHUUYECKas  peakius,
KJacCU(pUKAIMSA PEAKIUA: PEaKIuu COCIUHCHUS, PEaKIIUU Pa3I0KEeHUsI, PEAKIIUU
3aMelIeHns, peakiuu OOMEHa, JK30- U JIHJAOTEPMUUYECKUE PEaKIMH, TETUIOBOU
s ekt peaknuu, SIAPO aToMa, DJIEKTPOHHBINM CIIOM aTtoMa, aroMHas OpOUTalb,
paauyc aroma, XMMHYECKasl CBsi3b, MOJISIpHAS W HEMOJSpHAs KOBAJEHTHAsS CBSI3b,
WOHHAasl CBsI3b, HWOH, KaruOH, AaHWOH, pPAacTBOp, MaccoBasg JOJIsI BELIECTBA
(TporieHTHas: KOHIIEHTPAIUsI) B pacTBOPE;

° WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMUMHWYECKHUX IIOHSATHM U
IIPUMEHSTH 3T MOHATHS IPHU ONTMCAHUU BEIIECTB U UX IIPEBPALICHUN;

° UCITOJIB30BaTh XMMUYECKYI0 CUMBOJIUKY JJIsI COCTaBICHUST (DOPMYJI BEIIECTB
Y YPABHCHUN XUMUYECKUX PEaKIUM;

° OTIPEICTISATh BaJCHTHOCTH arTOMOB 3JIEMEHTOB B OWHAPHBIX COCAUHEHUSX,
CTENIEHb OKHWCJICHHS JJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, IMPUHAIICIKHOCTD
BEIIECTB K OMpEAeIEHHOMY KJIAcCy COEAMHEHUN 1Mo GopMyliaM, BUJ XUMUYECKOM
CBSI3U (KOBaJICHTHAsI U MOHHAs) B HEOPTaHMYECKUX COCTMHECHUSX;

° packpbiBaTh cMmbicn llepuognueckoro 3axkona JI. WM. Mengeneesa:
J€MOHCTPUPOBATh MOHUMAHHUE TTEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
3JIEMEHTOB OT HMX TonoxkeHus B llepumognueckol cucteMe, 3aKOHOB COXPAaHEHHUS
MAaccChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJISIDHOIO YYEHHS, 3aKOHa
ABorajapo;

. OMHUCHIBATh U XapaKTepHu30BaTh TabIUUHYI0 opmy Ilepronnueckoit cuctemMmbl
XUMHUYECKHUX DJIEMEHTOB: pa3jiMyarh MOHATHS «IJIaBHas moAarpynna (A-rpynmna)» u
«tobounas moarpynmna (b-rpymma)», manesie u GonbIIMEe TEPHUOABI, COOTHOCHTH
obo3HaueHMs, KOTOphle wuMerOTcs B Tabmune «llepuommueckas cucrema
xumuyeckux sneMeHToB [[. M. MeHueneeBa» ¢ 4YHMCIOBBIMM XapaKTEPUCTUKAMM



CTPOEHHS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB W 3apsij sjapa, oOLiee 4ucio
AJIEKTPOHOB M PACIPENESICHUE UX MO AIEKTPOHHBIM CIIOSIM);
o KJacCU(UIMPOBAaTh XUMHUYECKHE DIIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHYECKHE PEaKIUH (110 YUCIIY U COCTaBY YYaCTBYIOIIMX B PEAKI[MU BEUIECTB, IO
TEII0BOMY 3 dekry);
o XapaKTepu30BaTh (OMUCHIBaTh) OOLIME XUMUYECKHE CBOMCTBAa BEIIECTB
pa3IUYHBIX KJACCOB, IMOATBEPXKAas ONHUCAHUE NPUMEPAMH MOJEKYISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIUN;
o IPOrHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAaHUS XMMHUYECKUX TPEBpPALICHUN B Pa3IMYHbIX
YCIIOBUSAX;
o BBIUUCISITh OTHOCUTEIBHYIO MOJICKYISIPHYIO U MOJISIPHYIO MaccChl BEUIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa MO (OpMyle COEIUHEHHUs, MACCOBYIO
JIOJII0 BELIECTBA B PAacTBOpPE, MPOBOAMTH PACUETHl MO YPABHEHUIO XUMHUYECKOU
peakiuy;
o IPUMEHSITH OCHOBHBIE OMEPALMH MBICIUTEIBHON ACSTENHHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, 000OIIEHUE, CUCTEMAaTH3aIMI0, KIAacCU(UKAINIO, BBISBICHHUE
NPUYUHHO-CIIEJICTBEHHBIX CBS3€H — JUIsl U3yUEHUs CBOMCTB BEIIECTB U XUMUYECKUX
peakiMii, eCTeCTBEHHO-HAYYHbIE€ METOJbl MO3HAHUA — HAOJIIONEHUEe, U3MEpEeHHeE,
MOJIEJINPOBAHUE, SKCIEPUMEHT (pEaibHbIi U MBICICHHBIN);
o CJIeIOBaTh MpaBHUJIaM TOJIb30BAHUS XUMUYECKOU MOCYI0M U J1aOOpaTOPHBIM
000OpyI0BaHUEM, a TAK)Ke MPaBUJIaM OOpaIllEHUs C BEIIECTBAMHU B COOTBETCTBHUU C
WHCTPYKIMSIMU 110  BBITIOJIHEHUIO JTA0OOPATOPHBIX XUMHUYECKHX OIBITOB TIO
MOJYYEHUIO M COOMpAHUIO Ta3000pa3HBIX BEHIECTB (BOIOPOAA M KHUCIOPOIA),
IIPUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHOM MAaCCOBOM JIOJIEW PacTBOPEHHOTO
BEIECTBA, IUIAHUPOBATh M MPOBOAUTH XUMHUYECKHE OSKCHEPUMEHTHI IO
pPacIlo3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIIOT € MOMOIIbIO NHINKATOPOB (JIAKMYC,
benondranenH, METUIOPAHK U IPYTHE).

K xoHiy oOy4yeHnus B 9 kjacce npeiMeTHbIe pe3yabTaThl Ha 6a30BOM YpOBHE
JIOTHKHBI OTPaXaTh CHOPMUPOBAHHOCTD Yy OOYJAIOIINXCS YMEHHI:
. PacKpBIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MTOHATUI: XMMUYECKUI DIIEMEHT,
aToM, MOJIEKYJIa, WOH, KaTWOH, aHWOH, IIPOCTOE€ BEIECTBO, CIOXHOE BEUIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCICHHSA, XUMHUYECKas
peakius, XUMUYeCKasi CBAA3b, TEIIOBOI 2PPEKT peaknu, MoJb, MOJISIPHBII 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HEIIEKTPOIUTHI, AIEKTPOJIUTUYECKAS JTUCCOLMALM,
peakuMy MOHHOIO OOMEHa, KaTalau3aTop, XUMHUUYECKOE PaBHOBECHE, OOpATUMBIE U
HeoOpaTuMbIe peakuuy, OKHUCJIUTEJIbHO-BOCCTAaHOBUTEIBHBIE peaKkluH,
OKHUCJIMTEIb, BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBJICHHE, AJJIOTPOIMS,
aM(oTepHOCTh, XMMHYECKas CBA3b (KOBaJICHTHAsl, WOHHAas, MeETaJIn4yecKas),



KpHUCTAJJIMYECKasl PEUIETKA, KOPPO3HSI METAJIIOB, CIUIABBI, CKOPOCTh XMMHYECKOU
peakumu, npeaenabHo qonyctumas konueHTtpanus [1/IK Bemecrsa;

o WJUTIOCTPUPOBAaTh  B3aUMOCBA3b OCHOBHBIX XUMHYECKUX TMOHITUA U
MIPUMEHSATH 3TU MTOHATUS MPU ONIMCAHUU BEIIECTB U UX MPEBPALLICHUN;

o UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJIsl COCTaBIeHUsI (hOPMYJ BEIIECTB
Y YPABHEHUN XUMHUYECKUX PEAKIUM;

o ONPEAENATh BAJICHTHOCTh U CTEIEHb OKUCIICHUS XUMUYECKUX AJIEMEHTOB B
COEMHEHUAX PA3JIMYHOTO COCTaBA, NPUHAJIEKHOCTh BEIIECTB K ONPEAECIEHHOMY
KJIacCcy CoeMHEHUM 1Mo opMysnaM, BUJ XUMUYECKOM CBsA3U (KOBaJEHTHAs, HOHHAS,
METaJIJINYeCcKasi) B HEOPTaHUYECKUX COCAUHEHUSX, 3aps]l MOHA MO0 XUMHYECKOU
dbopmyrie, xapakTep Cpeibl B BOAHBIX pACTBOPAaX HEOPTraHUUYECKUX COCTUHEHUH, TUTT
KPUCTAJUTNYECKON pEeIIETKH KOHKPETHOTO BEILIECTRA;

o packpbiBath cMmbich llepuommueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro MOHWMAHHUE: OMUCHIBATh U XapaKTepU30BaTh TAOJIMYHYIO
dbopmy Ilepronndeckoil CUCTEMBI XMMHYECKHX DSJIEMEHTOB: pas3inyaTh MOHSATHUS
«raBHas noarpynmna (A-rpynmna)» u «nobounas noarpynmna (b-rpynma)», Manbie u
OOJIBIITHE IEPUOIBI, COOTHOCUTH 0003HAUCHH S, KOTOPBIE UMEIOTCS B IEPHUOANYECKOM
Ta0NMIle, C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS arOMOB XHMHYECKHUX
AIIEMEHTOB (COCTaB U 3apsf SApa, OOIIee YUCIO IEKTPOHOB U PACTIPEACIICHUE UX
[0 DJIGKTPOHHBIM CJIOAM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHUH
CBOWCTB JJIEMEHTOB U UX COCIMHEHHUW B IpeAesax MallbIX MEPUOIOB U NIABHBIX
IOATPYIII C YYETOM CTPOEHHUS UX aTOMOB;

o KJIacCU(UIIUPOBATh XUMHYECKHE DJIEMEHTHI, HEOpPraHWYeCKHUe BEIIECTBa,
XUMUYECKUE peaKkuu (110 YUCITY U COCTaBY y4aCTBYIOIIMX B PEAKIIMU BEILECTB, 1O
TerioBoMy 3G (dEKTy, M0 HU3MEHEHHIO CTEIEeHEW OKHUCICHHUS XUMHYECKUX
3JIEMEHTOB);

o XapaKTepu30BaTh (OMUCHIBATh) OOIIME H CHEIUPUISCKUEe XUMUUYECKHE
CBOWMCTBAa NPOCTBIX M CJIOKHBIX BEIIECTB, IMOATBEPXKIas OIKUCAHUE IIPUMEpPAMU
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIUM;

o COCTABJISITh YPABHEHUS JICKTPOJIUTUYECKOW JUCCOLMALMNA KUCIIOT, HIEI0YEH
M COJeH, TONMHBIE W COKpAIIEHHbIE YpaBHEHUSA pEaKlIuid HOHHOTO OOMEHa,
YpPaBHEHUs pEaklUi, NOATBEPKAAIOIIUX CYIIECTBOBAHUE TI'€HETHYECKOW CBSI3U
MEXKYy BEIIECTBAMHU Pa3JIMYHBIX KJIACCOB;

o PacKphIBaTh  CYIIHOCTb  OKHCIIUTEJIbHO-BOCCTAHOBUTENIBHBIX  PEaKUUN
MMOCPEJICTBOM COCTABIICHHS SJICKTPOHHOTO OajlaHCa ITHX PEaKInii;

o IIPOTHO3UPOBATh CBOWMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAILICHUI B PA3JIMYHbBIX YCIOBUSX;

o BBIYUCIISATh OTHOCUTEIBHYI0 MOJIEKYJISIPHYIO U MOJISIDHYKO MAacChl BEIIECTB,
MAacCCOBYIO JIOJIF0O XMMHUUYECKOTO 3JIeMEeHTa 1o (opmyie COEAMHEHHUS, MacCOBYIO



JOJIF0 BEILECTBA B PacTBOPE, MPOBOAMUTL PACUYETHl II0 YPABHEHUIO XUMHUYECKOU
peaxiuy;

o coOmofaTh MpaBuia MOJMb30BaHUS XUMUYECKONW TOCYAOW U JIabopaTOpHBIM
0o0opyI0BaHUEM, a TaK)Ke MpaBujia OOPALICHHUS C BEIECTBAMU B COOTBETCTBHUH C
WHCTPYKIIUSIMU TI0 BBIMOJIHEHUIO JIA0OPATOPHBIX XWMHUYECKUX OIBITOB TIO
MOJIYYEHHIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YITIEKHUCIIOTO ra3a);
o NPOBOJAUTH PEAKINH, MOATBEPKAAIONINE KAUeCTBEHHBIH COCTaB Pa3IUYHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPHUA-, OPOMUA-, HOMUI-, KapOOHaT-,
docdar-, cunmkar-, cynbhar-, TUAPOKCUA-UOHBI, KaTHOHBI aMMOHHUS WM HOHBI
M3yYeHHBIX METAJIJIOB, MPHUCYTCTBYIOUINE B BOJHBIX PAaCTBOPAaX HEOPTaHUYECKUX
BEILIECTB;

o NPUMEHSATh OCHOBHBIE OTIEPAllii MBICTUTEILHOW NESTEIIFHOCTH — aHAN3 U
CHUHTE3, CpaBHEHHE, OO0OOIIeHNe, CHUCTEMAaTHU3allii0, BBISBICHHE NPUYHHHO-
CJICZICTBCHHBIX CBSI3€H — JIJISl U3YYEHHUSI CBOMCTB BEIIECCTB U XUMUYCCKUX PEAKITHH,
€CTCCTBEHHO-HAYYHBIE  METOAbl  IO3HAHWUS —  HAONIOJACHWE, HW3MEpCHHE,
MOJICIIMPOBAaHHUE, IKCTIEPUMEHT (PEaJIbHBIA U MBICIICHHBIN).

OobopynoBanue kadunera «Touka pocTa»
1. Hoyroyk AGUARIUS- 5 mtyk
2. HaOop 1o 3akpemieHuio u3ydaeMbix TeM ( Xumusi)- 1 KOMIUIEKT

3. Iludpoas madoparopus IS MIKOJIHHUKOB . XUMHUSI- 4 TITYKH
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MPaKTUYECKON
JESITeTFHOCTH YEJIOBEKa
OBpucTuyeckas Oecea HanpaBIeHHAsIHA
MOHUMaHUe
CYIIHOCTH HAy4YHOU
KapTUHBI MHUpa, IPEACTaBICHUS 000CHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIBI,
BemectBa n xumnyeckue . .
12 15 1 B3aUMOCBS35X YEJIOBEKa C MPUPOJHOM Cpesiou, O

peakIuu
POJIM XMMUH B ITO3HAHHUH 3TUX

SaKOHOMepHOCTeﬁ.

HpaKTI/IKYMBI HaIpaBJICHHLIC HAIIPOBCACHNHA
XUMHUYCCKOTO

SKCIICPUMCHTA.



Hroro no pazueny z

Pasnen 2. BaxkHelilue npeacTaBuTe1d HEOPraHU4eCKUX BelleCTB

Bosnyx. Kucnopon.

2.1 6
TTousarme 00 oxcumax

29 Bonopon.Ilonstue o 8

' KHUCJIOTaX M COJISIX

Boga. PactBopel. [Torsatue

23 . P 5 1
00 OCHOBaHUAX
OCHOBHBIE KJ1aCChI

2.4 HEOPraHUYECKUX 11 1

COeqUHEHUN

Hroro no pasaciy

e

Pasgen 3. [lepuonnuecknii 3axkoH u [lepuonnyeckasi cucreMa XMMHYECKHX
3nemenToB /I. U. MenpaeneeBa. Ctpoenne aromoB. XUMHYECKAsl CBA3b.
OKHCINTEJIBbHO-BOCCTAHOBHUTEIbHBIC PEAKIMHT

DBpHCTHYECKas Oecena 00 OTBETCTBEHHOM
OTHOIICHHWU K CBOCMY3J0POBbIO, YCTAHOBKHWHA
3I0pOBBIN 00pa3

*U3HU. Pa3zBuBaromyeyuyeOHble CUTYalH,
HalpaBJICHHBIC Ha

dbopMHpOBaHNE HABBIKOB CaMOCTOSITEIIBHON
paboThI ¢ y4EOHBIMUTEKCTAMH, CITPABOYHOM
JIUTEPATYPOU.

OBpucTHYecKue Oece/Ibl, HalpaBICHHbIC Ha
MOJTyYeHHE HOBBIX 3HAHHI 110 XUMHH,
HEOOXOIUMEIE IS OOBSICHEHNS HAOII0OaeMBIX
MIPOLIECCOB U SIBICHUHN,COONIONCHUS TTPaBUIT
0e30macHOro



[Iepnonnueckuit 3ak0H U

[Iepnonnueckas cucrema
3.1 XUMHYECKUX AJIEMEHTOB /J[.

N. MenpgeneeBa. Ctpoenue

aroma

XuMUYecKasi CBSI3b.

3. OKUCIUTENBHO-
' BOCCTAHOBUTEIHHBIE
peakuu
Hroro mo paszgeny 1
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Paznen 1. BemmecTBo 1 XUMHYECKHE PeaKIIUun

OBpucTuyeckas Oecea HanpaBIeHHAsIHA
MOHUMaHUe
CYIIHOCTH HAy4YHOU

KapTUHBI MUpa, IPECTaBlIeHUs 00
OCHOBHBIX

3aKOHOMCPHOCTAX pa3BUTHA ITPUPOEI,
B3aMMOCBA34X YCJIOBCKA C HpHpOI{HOﬁ
cpezloﬁ, OPpOJIM XUMHH B IIO3HAHUHU 3TUX
3aKOHOMepHOCTeI7L

[TpakTuKyMBl HanpaBJIE€HHbIE Ha
IIPOBEICHUH XMMHUYECKOTO

9KCIICPUMCHTA.
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1.2

1.3

[ToBTOpEeHME U yrmyOneHue
3HaHUH OCHOBHBIX Pa3ZeiIOB
Kypca 8 Kkiacca

OcHOBHbBIE 3aKOHOMEPHOCTHU
XUMHUYECKUX PEAKLU
DNEKTPOIUTUYECKAS
qucconranys. XuMUYeCcKue
peakuuu B pacTBOpax

Hroro no pazneny

Paznea 2. HeMeTaaabl M HX COeANHEHHUS

2.1

2.2

2.3

OO6mras XxapakTepUCTHKA
XUMHYECKHX d1eMeHTOB VIIA-
rpynnsl. ['anoressl

OO6mras XxapakTepUCTHKA
XUMHYECKHUX JJIEMEHTOB VIA-
rpynnsl. Cepa u €€ coequHeHus
OO01mas xapakTepucTHKa
XUMHYECKHUX DJIEMEHTOB V A-

17

DBpHCTHYECKas Oecena 00 OTBETCTBEHHOM
OTHOIICHUU K CBOCMy3}10pOBI:IO, YCTaHOBKI/I
Ha 37I0pOBbIN 00pa3

U3HU. PazBuBaromueydyeOHble CUTYalNH,
HafpaBJeHHbIC HA

(dhopMHpOBaHNE HABBIKOB
CaMOCTOSITEIbHOU

paboThl ¢ y4eOHBIMUTEKCTaMH, CIIPABOYHON
JIUTEPATYPOU.



rpymnmnsl. A30t, pocdop u ux
COEMHECHUSA
OO01as xapakTepucTHKa
24 XMUMHUYECKUX 31eMeHTOB [VA- 8
' rpynnsl. YIIEpOI U KPEMHUHN U

UX COEIMHEHUSI

Wroro mo pazneny 25

Pa3nea 3. MeTaaibl M HX cOeANHEHHUS

3.1 OO01me CBOMCTBA METAIIOB 4
Baxxneiinme meTaiuibl 1 UX
3.2 16
COEIMHEHUSI
Wtoro mo pazgeny 20

Pa3gen 4. Xumus n oKpykamas cpeaa

a1 BemectBa u Marepualibl B JKU3HU
. YCJI0BCKa

Hroro no pazneny 3

DBpHUCTHYECKUE OeceIbl, HallpaBJICHHbIC Ha
MOJTyYCHHUE HOBBIX 3HAHWI 110 XHMHH,
HEOOXOMUMBIE I OOBICHEHUS
HaOII0IaeMBIX MTPOIIECCOB U SIBJICHUH,
coOmroieHnst mpaBmI 6€3011acCHOTO

MOBEJIEHUs NP paboTe C BelleCTBaMuU,a
TaKXKe B CUTYAIUSIX, YTPOKAIOIIUX 3I0POBbIO

" )KU3HHU

JIIONEN.
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KITIACC

Ne
n/n

© oo N O

11

Tema ypoka

[Tpenmer xumuu. Posb Xxumuu B
JKA3HHU YeJIoBeKa. Tera v BelecTna
[Tonsatue o MeTogax MO3HAHUS B
XUMHH

[Ipaxtuueckas padota Ne 1 «[IpaBuia
paboThl B 1a00PaTOPUH U IPUEMBI
oOpallieHus ¢ J1abopaToOpHBIM
000pyTOBaHUEM»

Uucrele BemecTa u cmecu. CocoObl
pa3aesieHus: cMecen

[Ipaktrueckas padota Ne 2
«Paznenenne cmecelt (Ha mpumepe
OYHCTKHU TIOBAPEHHOU COJIH )»

ATOMBI 1 MOJIEKYJIBI

XHUMHUYECKHUE ANIEMEHTBI. 3HAKU
(CHMMBOJIBI) XUMUYECKUX 3JIEMEHTOB
IIpocTble u cnoXHBIE BEllECTBA
ATOMHO-MOJIEKYIISIDHOE YUCHHE
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
Xumnueckas popmyna. BaneHTHOCTD
aTOMOB XMMHYECKHUX IEMEHTOB
OTtHOcCHTENbHAs aTOMHAs Macca.
OTtHocHTenpHAs MOJIEKYIIIpHas Macca

KosmnuecTBO 4acoB

Bcero

N = =

KonTpoiabHbie
padoThI

IIpakTHyeckue
padoThI

Oo6opynoBan
ne

Habop no
3aKpenieHuio
N3y4aemblx
Tem ( xumwms)

Habop no
3aKpenieHuio
M3y4aemblx
Tem ( xmmwus)
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13

14
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16

17

18

19

20

21

22

23

MaccoBas 10J1s1 XUMHUYECKOTO
JJIEMEHTA B COCAUHCHUU
KonunuectBo BemecTtsa. Modb.
MoutsspHas Macca

du3nyecKrue ¥ XUMHYECCKUE SBICHHUS.
XUMHUYECKask peaKuust

[Ipu3Haku U ycmoBUs MPOTEKaAHUS
XUMHUYECKHUX PEAKIUN

3aKoH COXpaHEHUs MAacChl BEIIECTB.
XHWMHUYECKHE YPABHEHUS
BrrunciieHus KoJIu4ecTBa, MacChl
BEIIIECTBA 110 YPABHCHUSIM
XUMHUYECKHUX PEAKIUN
Knaccudukarms xumudaeckux
peakiuit (COeTMHEHHUs], Pa3JIOKEHUS,
3aMenIeHus, 0OMEeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHIuKIoneauct. O0oOmeHne n
CHCTEeMaTH3alys 3HAaHUH
KonTponsnas padora Nel o Teme
«BerecTBa 1 XUMUYECKHUE PEAKITII
Bo3nyx — cMmech razos. Cocras
Bo3ayxa. Kucnopon — anemeHT u
npocroe Bemiectso. O30H
dusnyeckue ¥ XUMUYECKHE CBOICTBA
KHCJIOpOJia (peaKI[uu OKUCIICHHMS,
ropenue). [lonarue 06 okcugax
CriocoObl MOTydeHus: KUCIOpoia B
mabopaTopuu U MPOMBIIIIIECHHOCTH.
[Ipumenenue kuciaopoaa



24

25

26

27

28

29

30

31

32

33

34

TernnoBoii a3 ekt XuMuecKoit
peaxIu, IOHATHUE O
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30-
Y DHJOTEPMUYECKUX PEAKITHIX
TormmBo (He(Th, yroiab U METaH).
3arpsi3HeHHE BO3/1yXa, CIIOCOObI €ro
MPEIOTBPALICHHS

[IpaxTrueckas padota Ne 3 o Teme
«ITonyuenue u cobnpanme
KHCJIOPO/Ia, H3y4eHHE €r0 CBOHCTBY

Bonpopon — sneMeHT u mpocToe
BeniecTBo. Haxoxkaenue B mpupoie

duznueckre 1 XUMUYECKHUE CBOIMCTBA

Bosiopoja. [IpumeHenne Bogopoaa
[TonsiTHE O KUCITOTAX U COTSX
Crioco0bI TIOJTydeHHsT BOIOPO/IA B
nabopaTopuu

[IpakTrueckas padora Ne 4 o Teme
«[lonyuyenue u cobupanue BoJI0po/ia,
W3y4eHHUE ero CBOUCTBY»

Monsipublit 00bEM ra3oB. 3aK0H
ABorazpo

Brruncienus o0néMa, KOJIMYeCTBa
BEILIECTBA I'a3a M0 €ro U3BECTHOMY
KOJTMYECTBY BEIIECTBA WIH 00BEMY
Brrunciienus 006EMOB Ta3oB 10O
YPAaBHEHUIO PEAKLIMU HA OCHOBE
3aK0HA 00BEMHBIX OTHOIIICHUI Ta30B

Habop no
3aKpenaeHunto
M3y4aemblx Tem
( xumums)

Ha6op no
3aKpenieHuio
M3y4yaembix Tem
( xmns)



35

36

37

38

39

40

41

42

43

44

45

46

DuU3NYECKUEe U XUMUYECKHE CBOMCTBA
BOJIbI

Cocras ocHoBanuii. [lonsitue 06
WHJIUKaTOpax

Boga xak pacTBopuUTENb.
Haceimiennbie 1 HEHACHITIICHHBIC
pactBOpBl. MaccoBas 107151 BEIeCTBA
B pacTBOpe

[IpakxTrueckas padota Ne 5 no Teme
«IIpuroroBnenne pacTBOpPOB ¢
Onpeen€HHON MacCOBOW OJIEH
PacTBOPEHHOTO BEMIECTBA»
Konrponbhas padora Ne2 o treme
«Kucnopoa. Bomopon. Boga»
Oxcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa

[Tonydyenne u XMMHUYECKHE CBOCTBA
KHCJIOTHBIX, OCHOBHBIX U
amM(pOTEepPHBIX OKCUJIOB

OcHoBaHus: cOCTaB, Kjlaccuuxanus,
HOMEHKJIaTypa

[Tonydyenune u XMMHUYECKHE CBOICTBA
OCHOBaHUU

Kucnotsr: cocras, knaccudukarus,
HOMEHKJIaTypa

[TonyyeHue u XUMHUYECKUE CBOMCTBA
KHCIIOT

Conu (cpenHue): HOMEHKIATYPA,
CHOCOOBI MOMYyYCHHSI, XUMHUYECKHE
CBOMCTBa

Habop no
3aKpenaeHunto
N3y4yaembix
Tem ( xumwms)



47

48

49

50

51

52

53
54

55

56

57

[Ipaktuueckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ1a4 10 TEMC
«OCHOBHBIE KIACCHI HCOPTraHNYCCKUX
COCAMHEHU I

I'enernueckas cBI3b MCXKIY KilaCCaMun

HEOPraHUYECKUX COCAUHEHHI
O0o001Ienre U cCUCTEMAaTH3 AU
3HAHUI

Konrponbnas padora Ne3 o reme
"OCHOBHBIE KJIACChl HEOPraHUUECKUX
coenuHeHni"

[TepBbie MOTBITKH KIacCU(UKAITTT
XUMHYECKHX 3JIeMeHTOB. IToHATHE O
TpyNIax CXOTHBIX AIEMEHTOB
[Tepronuueckuii 3ak0H U
[Tepuonnueckas cucrema
XUMHUYECKHUX 37eMeHToB 1. 1.
Meunneneena

[Tepuobl, rpymnbl, MOArPYIIILI
Crpoenue atomoB. CocTaB aTOMHBIX
siaep. M3oTomnbl

CrpoeHue AIIeKTPOHHBIX 000J10UeK
aToMOB 3JieMeHTOB [lepuoanyeckoit
cuctemsl J. M. MeHnaeneeBa
XapakTepucTUKa XMMHUYECKOTO
3JIeMEHTAa 110 €ro IT0JIOKCHUIO B
[Tepuonnueckou cucreme /1. U.
Mengeneena

3nauenue [lepuonnueckoro 3akoHa
JUISl pa3BUTHS HAYKU U TPAKTUKU. 1.

HoyTtbyku
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59
60

61
62
63
64

65

66

67

68

N. MenpeneeB — yd4€HbIl, I€aror U
rpakJIaHUH
DNeKTpOOTPULIATEILHOCTh AaTOMOB
XUMUYECKUX AJIEMEHTOB

HNonnast xumuueckas CBs3b
KoBanenTHas nmoJyisipHasi XuMudeckas
CBSI3b

KoBanenTHas HenossipHas
XUMUYECKasl CBS3b

CrerieHb OKUCIICHUS
OKHCIIUTETEHO-BOCCTAHOBUTEILHBIE
peakiuu

OKucauTen U BOCCTAHOBUTEIU
Konrponbhas padora Ned4 o reme
«Crpoenue atoMa. XuMuyeckas
CBSI3b»

PeseprubIit ypok. O6001eHNE 1
cUCTeEMaTH3alMs 3HAHUI

PesepBubIit ypok. O6001IeHNE U
CUCTeMaTu3allus 3HaHU!

HroroBoe TectupoBanue 3a Kypc 8
KJjlacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68

HoyTbyku



9 KVIACC

Ne i/t

10
11

Tema ypoka

[Iepnonnueckuit 3axoH. [lepunoanueckas
cucTeMa XuMu4eckux snementoB [1. U.
MenpeneeBa

3aKOHOMEPHOCTH B UBMEHEHHH CBOMCTB
XUMHUYECKUX DJIEMEHTOB MEPBHIX TPEX MEPHUOIOB
Knaccudukamus u HomeHkaTypa
HEOPraHMYECKUX BEIIECTB

Buibl XUMHUYECKOM CBSI3M U THIIBI
KPUCTAJUIMYECKUX PELIETOK

KonTponwsnas padora Nel mo teme «IloBroperue
U yryOJieHue 3HaHUN OCHOBHBIX Pa3JieioB
Kypca 8 Kiacca»

Knaccudukarms XuMu4ecKuX peakiui 1mo
Pa3IMYHBIM HpU3HAKAM

[ToHATHE O CKOPOCTH XUMHYECKON PEAKIIMH.
[ToHATHE O TOMOTE€HHBIX U T€TEPOTr€HHBIX
peaKusax

[lonarue o xumuueckoM paBHOBecUU. DAKTOPHI,
BIIMAIOIINE HA CKOPOCTh XUMHUUECKON Peakluy U
MOJIOKEHUE XUMHUUYECKOTO PABHOBECUS
OKHCIIUTENBbHO-BOCCTAHOBUTEIIBHBIE PEAKIINU
Teopust AIEKTPONUTUUECKON AUCCOLMALINH.
CunbHbIC U cllabble YEKTPOIUTHI

HoHHbIE ypaBHEHHS peak Ui

KoaudecTBO 4yacoB

Bcero

KonTpoiabHbie
padoThI

IIpakTHyeckue
padoThI

Oo6opynoBan
ne



12

13

14

15

16

17

18

19

20

21

22

23

XUMHYECKHE CBOMCTBA KUCIIOT M OCHOBAHMI B
CBETE MPEACTABICHUN 00 EKTPOTUTUICCKON
JACCOIHAIIH

XUMHUYECKHE CBOMCTBA COJICH B CBETE
MIPEICTABICHUIA 00 IEKTPOIUTUICCKOT
JACCOIHAIAH

[TonsiTue o ruapoan3e conen

O0o001Ienre ¥ CUCTEMAaTH3aI|s 3HAHUI
[Ipaxtuueckas padota Ne 1. «Pemenue
AKCIIEPUMEHTAJIBHBIX 337124

Konrponbhas padora Ne2 o treme
«DNEeKTPOTUTHIECCKAS TUCCOIHAITHS.
XUMHUYECKUE PEAKIIUH B PACTBOPAX)

OO6mrast XxapaKTEepUCTHKA TAIOTCHOB.
XUMUYECKHE CBOMCTBA HA MPUMEPE XJI0pa
Xiopooaopo. CoJiiHasi KUCIOTA, XAMUYECKUE
CBOICTBA, NOJIyYEHHUE, MPUMEHEHUE

[IpakTrueckas padora Ne 2 o Teme
«[lonydyeHue consiHOM KUCIIOTHI, U3yUeHUE €&
CBOMCTB»

BbrurciieHus 1o ypaBHEHUSAM XUMHYECKUX
peaKkuuid, €CJIM OJIMH M3 PEarcHTOB JIaH B
H30BITKE

OO6mras xapakTepucTHKa 1eMeHTOB VIA-

TPYIIIIbI
AJ'IJ'IOTpOHHLIC MOI[I/I(I)I/IKaI_[I/II/I CCPHhI.

Haxoxnenue cepel 1 €€ coeqMHEHNn B IPUPOJIE.

XHUMHUUYECKUE CBOMCTBA CEPBI

Habop no
3aKpenieHuio
M3y4aemblx
Tem ( xmmwus)



24

25

26

27

28

29

30

31

32

33

CepoBonopo, cTpoeHue, GU3nIecKue u
XUMHUUYECKHUE CBOMCTBA

Oxkcunpl cepol. CepHas KUCIIOTa, GU3HUYECKUE U
XUMUYECKHUE CBOMCTBA, MPUMEHEHHE
XHWMHUYECKUE PEAKLIUH, JICKAIIHUE B OCHOBE
MIPOMBIIIUICHHOTO CIIOC00a MOTy4YeHuUs: CEpHOI
KHUCJIOThI. XUMHYECKOE 3arps3HEHNE
OKPYKAIOUIEH CPEbl COCAMHEHUSIMU CEPhI
Brrunciienne MaccoBoi 1011 BbIXOAa MPOIYKTa
peakiuu

OO6mrast XapakTepUCTHKA MIEMEHTOB V A-
rpynmsl. A30T, paclipOCTpaHEHHE B PUPOJIE,
(br3UYecKre U XUMUYECKUE CBOMCTBA

AMMHaK, ero (GU3NIeCKue U XUMUYIECKHE
CBOICTBa, MOJTyYEHHE U IPUMEHEHUE

[IpakTrueckas padora Ne 3 o Teme
«ITonyyenue ammMuaxa, U3y4eHue €ro CBOMCTB

A30THast KUCIIOTa, €€ PU3HYECKUE U
XUMUYECKHE CBOMCTBA

Hcnonp3oBaHue HUTPATOB U COJICH aMMOHUS B
KaueCTBE MUHEPAJIbHBIX yIOOPCHUH.
XUMHUYECKOE 3arps3HEHUE OKPYXKAIOIIEH CPeJIbI
COCIIMHCHUSIMH a30Ta

®ocdop. Oxcun pocdopa (V) u dochopuas
KHCTOTa, (PM3MUECKUe U XUMHUUYECKHUE CBOMCTBA,
MOJIy4YeHUE

Habop no
3aKpenieHuio
n3y4aemblx
Tem ( xmmwus)



34

35

36

37

38

39
40

41

42

43

44

Hcnonb3oBanue ¢ocdaroB B KauecTBe
MUHEPAILHBIX yIOOpeHui. 3arps3HeHue
MIPUPOJTHOM cpenbl pocdaramu

VYriepoa, pacnpocTpaHeHHe B IPUpPOJIE,
(bu3nyecKkre U XUMUYECKHE CBOMCTBA
Oxcunpl yriaepona, ux pusnyeckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTUYECKHE
pOoOIeMBI, CBS3aHHBIE C OKCHJIOM yIIIepoaa
(V)

VYronpHas KMCIIOTa U €€ COIn

[Ipaxtrueckas padota Ne 4 o Teme
"[Tonyuenue yrmekucnoro raza. KauectBeHHas
peakuus Ha kKapOoHar-uoH"

[lepBoHavanbHBIE MOHATHS 00 OPraHUYECKUX
BEI[ECTBAX KaK O COETUHEHUIX yIiepoaa
Kpemuuii u ero coeguHeHus

[Ipaktrueckast padora Ne 5. Pemenue
AKCIEPUMEHTAJIbHBIX 3334 110 TeMe
«Baxuneliue HeMETaJUIbl U UX COCIUHEHUSD

KonTponwsnas padora Ne3 o teme «BaxkHeimme

HEMETAJJIBI U UX COCIUHCHUSD)
O6ma$1 XapPaKTCPUCTHKA XUMHUYCCKUX

9JIEMEHTOB — METaJIJIOB. MeTalinuecKas CBsI3b

Y METaJUTMYECKasi KpUCTAUINUECKas peniérka.
dus3nyeckrue CBOMCTBA METAIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.
DNEKTPOXUMUYECKHUH Psi/i HAIPSKEHU N
METAJLJIOB

Habop no
3aKpenieHuio
N3y4aemblx
Tem ( xumwms)



45

46
47
48

49

50
51
52

53
54

55
56

57
58

59

60

61

OO6mue crocoObl OTYYCHHSI METAIIIOB.
CmuiaBbl. Beruncienus o ypaBHEeHUSIM
XUMUYECKUX PEaKIUi, €CIIU OJIUH U3 PEareHTOB
COJIEPKUT MPUMECH

[TonsaTre 0 KOPPO3UU METAIIOB

Illeno4ynbIe METAIIIBI

OKcHUIBI ¥ TUIPOKCUABI HATPHS U KaJIHUSI
IllenoyHo3eMeNbHBIE METAJIIBI — KaJIBIIUN U
MarHui

Bakueimme coenuHEeHN KaIbIIUs
O06o01menre 1 cucTeMaTH3aIus 3HaHUH
XKécTtkocTh BOABI U CIIOCOOBI €€ yCTpaHEeHHUSI

[Ipaxtrueckas padota Ne 6 o Teme
"YKEcTkoCTh BO/BI U METOMBI €€ yCTpaHEHHS "

AmomunHnit

AMdoTepHbIC CBOMCTBA OKCHIA U THAPOKCHIA
Kenezo

Oxcunibl, THAPOKCHBI U coiu xxernesa (1) u
xenesa (111)

O00011eHrEe ¥ CUCTEMATH3ALUs 3HAHUH
[Ipaktuueckast pabora Ne 7. Permenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
«BakHeie MeTaJUIbl K UX COSAUHEHUI
Borurcnenus o ypaBHEHUSIM XUMHUYECKHUX
peaKIui, €CIM OJMH U3 PEarcHTOB JaH B

HU30BITKE WU COACPIKUT ITPUMCCH. Brruncnenus

MacCCOBOM JIOJTH BBIX0JIa TIPOJIYKTa PEaKIIUU
O00011IeHNE U CUCTEMATHU3AIUA SHAHUN

R N e

Uundposan
nabopatopus
Xumma

HoyTbyku



62

63
64
65

66

67
68

Konrponbshas padora Ned4 mo reme «Baxkueinime
METaJLJIbl U UX COCTUHEHUS

BemectBa 1 marepuansl B IOBCEIHEBHOM KU3HU
YeJIoBeKa

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIIECH CPeb
Ponb xuMum B perieHun IKOJI0THYECKUX
npooaem

PesepBubiit ypok. O60011eHNE 1
cUCTEeMaTU3alus 3HaHUI

PesepBubiit ypok. O60011eHIE U
cHUCTeMaTu3alus 3HAaHUI

HroroBoe TecTupoBaHue 3a Kypce 9 kiacca

OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME

68



YUYEBHO-METOIUYECKOE OBECIIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

» Xumus, 9 kinacc/ I'abpuensa O.C., Octpoymon WU.I"., Cnagkos C.A.
AxumonepHoe obuiectBo «M3narensctBo «IIpocsemenne»

* Xumusi: 8-i1 kiacc: 6a30Bblil ypoBeHb: yUeOHUK; S-€ U3/laHue, nepepadoTaHHoe,
8 kiacc/ I'abpuensn O.C., OctpoymoB W.I"., CnagkoB C.A. AxkuinoHnepHoe

O6H_ICCTBO «HSI[&TCJ'IBCTBO «HpOCBeLLIGHI/Ie»

METOANYECKHUE MATEPUAJIBI IUISA YAUTEJIA
IMabpuansin O.C. HacronbHasg kHura yuurens. Xumus. 8 kiacc- M.: JIpoda.

2002.-416c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

bu6mmoreka [IOK

OI'MC "Mos mikona"

YUU.PYy

MaTepI/IaJII)HO- TCEXHUYCCKHUC YCJI0OBUIIL:

Hudposas 1adopaTopus st MIKOJILHUKOB. XUMHUSA
Ha0op no 3akperieHu0 u3y4aeMbiX TeM. XUMHUS

HoyTt0yku



