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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBe TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOTPaMMbl OCHOBHOTO OOIIEro 00Opa3oBaHusl, MPECTABICHHBIX
B O®I'OC OOO, a Ttakxke Ha OCHOBe (enepanbHO pabouell MporpamMmsl
BOCIIUTAHUS U ¢ YUETOM KOHIEMIIMY MPENnogaBaHusi yaeOHOTo peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu na€T TpeJCTaBICHHE O IENIX, OOIIed CTpaTeruu
o0y4yeHUs, BOCHHUTAHWUS M PA3BUTUS OOYUYAIONIUXCS CPEACTBAMH y4eOHOrO
nmpeamera, yCTaHABIIUBAET o0s3aTeIbHOE MpeIMETHOE coJiepKaHue,
npeayCMaTPpUBAET PACHpPECNICHHEe €ro Mo KjiaccaM U CTPYKTYpUPOBAaHHE IO
pazmenaM M TeMaM MPOTPaMMBbl IO XHMHUHU, OMPENEISICT KOJWYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUH €  Y4ETOM  MEXKIOPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTUKM  y4eOHOro  Tpollecca, BO3PACTHBIX
OCOOCHHOCTEHM OOydYarolIuXxcsi, OMNpeNeNIIeT BO3MOXHOCTH TMpeaMera  Jjis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEATENHHOCTH OOYYAIOIIETOCs IO OCBOEHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHWE€ XHMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poiib UrparoT (GpopmMuUpyeMble XUMHUEH MPEICTABICHUS O B3aUMONPEBPAIICHUAX
SHEPTUU W 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHHS TJIOOATBHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPhEBOHM, SHEPIETHUYCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH NS CaMOpPa3BUTUS |
dbopMupOBaHUS KYITbTYphI IUIHOCTH, €€ 001el 1 (GYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHHM, HEOOXOIUMBIX Kak B
MOBCEJIHEBHOM KM3HU, TaK U B TPOPECCUOHAIBHON JEeATEeIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOJIbI U YETOBEKA, SIBJSETCSI OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYarolUXCs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUss B OOyUYEHHU XUMUU O0ECNEeurBaIOTCS CHenu(UKOM
COJIepKaHMsl ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SABISIETCS  MEeJaroruyecku
aJanTUPOBAHHBIM OTpaXkK€eHUEM 0a30BOM HayKH XMMHUHM HA ONPEIEIEHHOM dTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oO0pa3oBaHMsI OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOUIUMUCS CHCTEMbI TEPBOHAYAIBHBIX TMOHATHI XUMHHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojepikaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSATUN 0 XMMUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI TTOHATHN O XUMHYECKOH
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHieneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TMpeAcTaBiIeHUN 00 DSIEKTPOJMTHUYECKOW JUCCOLMAIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K JpYyromMy, BBHINONHASA (DYHKIUM OOBSICHEHUS M TMPOTHO3HPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHUS U TOIYYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl MO XUMHH  CIOCOOCTBYeT  (POPMHPOBAHUIO
MIPEJICTABIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeTOoJaM MO3HaHUsS B Hayke. M3ydeHue XUMHU NPOUCXOAUT C IPHUBICUCHHEM
3HAHMA W3 paHee W3YYEHHBIX Y4YEOHBIX mpeamMeToB: «OKpYyXKaomuid MUp»,
«buonorus. 5—7 knmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHWA OCHOB
XUMUYECKOW HAyKH KaK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATeIbHOCTU YEJIOBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHUPOBAHMM CHUCTEMBbI XUMHUUYECKHX
3HAHUM — BaXKHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECCKUX TMOJOKECHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHNH K HAYYHBIM METOJaM T[IO3HAaHUS TMPH U3YYEHUU BEIIECTB W
XUMUYECKUX peakuuid, B OPMUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWU B Y4eOHO-TIO3HABATENBHONM U y4eOHO-HCCIIEI0BATEIBCKON
JesITeTbHOCTH, OCBOCHHWM TMpaBUJI O€30MacHOTO OOpallleHHsi C BEIIeCTBaMU B
MOBCEIHEBHOM KU3HM.

[Ipy M3y4yeHUH XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKUe IIeTH, KaK:

— (¢opMupoBaHHE WHTEIUICKTYyadbHO pA3BUTON IJIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPEIICHUH,
CIIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

— HampaBIIEHHOCTh OOYYeHHs Ha CHCTEMaTHYeCKOoe MPHOOIICHUE
O0yJaloNIMXcs K CaMOCTOSTENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJIaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHre yClIOBUM, CIIOCOOCTBYIOMINX MPUOOPETEHUIO 00YyYaIOIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATENHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HABBIKOB (KITFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAUCHHUE MJIA
Pa3IUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o00mel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSCHATb U OLECHUBATH SBIICHUS
OKPYXAaIOIEr0o MUpa, HCMOJb3Yysd 3HAHUS U OMbBIT, MOJYYCHHbIE MPU H3YUYCHUH
XUMHH, TPUMEHATh HMX TPH PEHICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU H
TPYZOBOU JAEATEIBHOCTH;

— ¢opMupoBaHue y O0OyYalOlmUMXCS TYMAHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS TEHHOCTH XHMHYECKUX 3HAHUWU [JI1 BBIPAOOTKH OSKOJIOTHYECKH
1EeJIeCO00pa3HOro TMOBEJIEHUS B OBITY M TPYAOBOM JESATENIBHOCTH B IEIAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOIIEYEIOBEUECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWISI U HANPABICHHOCTH JaJbHEHIIETO
00yJeHUSI.

OOmiee uucnO YacoB, OTBENEHHBIX M M3YYEHHs] XUMHUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBigeT 136 yacos: B 9 kinacce — 68 yacos (2
yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

9 KUIIACC

BewecTtBo n xumunyeckasa peakuuma

Ilepponnueckuit 3akoH. llepuoauueckass cucreMa  XHUMUYECKHUX  DJIEMEHTOB
JI.. MenneneeBa. CrtpoeHue aTroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB
XUMUYECKUX DJIEMEHTOB IEPBBIX TPEX NEPUOMAOB, KalWs, KAJIbLHUSA U UX COEAUHEHHM
B COOTBETCTBUU C MOJIOKEHUEM DIIEMEHTOB B [lepnoanveckoi CUCTEME U CTPOCHUEM HUX
aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMUUECKOH CBSI3U. THUIBI KPUCTAINIMYECKUX PELIETOK,
3aBUCHMOCTh CBOWCTB BEIIECTBA OT THUNA KPUCTALIMYECKOW PEMETKM W BHUIA
XUMHUYECKOU CBSI3H.

Knaccudukanus u HOMEHKJIAaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIUXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX COCTMHEHUH,
TE€HETUYECKAS CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanuss  XUMHUECKHMX  peakuMii 1O  pa3IuyHbIM MpU3HAKAM
(Mo YKCIly ¥ COCTaBy Y4YaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(deKTy,
0 M3MEHEHUIO CTENEeHEH OKHUCIEHUS XHMHUYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH,
[0 YYacCTHUIO KaTalu3aropa). JK30- U SHIOTEPMUYECKHE PEAKLIHNH, TEPMOXUMHYECKUE
YPaBHEHUSL.

[lonsiTue o ckopocTH XxuMudeckod peakiuu. [lonsitTue 00 O0O0paTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [loHATHE O TOMOTE€HHBIX M TeTePOreHHBIX
peakuusx. I[lonstme o  karamusze. IloHsaTMHE O  XMMHMYECKOM  PaBHOBECHM.
@DaKTOphI, BIUAIOIIME HA CKOPOCTh XUMUYECKON PEAaKLUH U IMOJOKECHUE XUMHUUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIIEKTPOHHBIN OanaHc
OKHUCJIMTEIIbHO-BOCCTAHOBUTENIBHON peakiuu. COCTaBIIEHNE YPABHEHUI OKUCIUTENBHO-
BOCCTaHOBUTEJIBHBIX PEAKIIUI C UCIIOIB30BAHUEM METO/A JIEKTPOHHOrO OajaHca.

Teopust 3JIEKTPONUTHUYECKON IHUCCOLMALNNA. ODJEKTPOJIUTHI U HEJIEKTPOJIUTHI.
Katnonsl, anumoHbpl. MexaHu3M JUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BUIAMHU
XxuMuueckoi cBs3u. Crenens aucconuanuu. CUIbHBIE U CIa0bIe AIEKTPOIUTHL.

Peakmun moHHOTO OOMEHa. YCIOBUS TPOTEKAHHWS PEAKIMA MOHHOTO OOMeEHa,
IIOJIHBIE Y COKPAIEHHbIE HOHHBIE YpaBHEHUs peakuuid. CBOICTBA KHCIOT, OCHOBAaHUM U
CoJIell B CBETE MPEJCTABICHUN 00 DJIEKTPOIMTHYECKOW aucconuanuu. KadecTBeHHBIC
peakiuu Ha HOHEL. [loHsTHE O TMApONIM3E CoNel.



XumuyecKkul sKkcriepumeHm:

O3HAKOMJICHHE C MOJCISIMH KPUCTALINYECKAX PEMIETOK  HEOPTraHUYSCKUX
BEILIECTB — METAJJIOB U HEMETAUIOB (rpaduta U aamasa), CI0KHBIX BEUIECTB (XJIOpHU/ia
HATpHsI), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIy OT BO3JICHCTBHUS
pa3nuuHBIX (HaKTOPOB, HCCIEIOBAHUE DSJIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB,
mporecca AUCCOIMANNN KUCIOT, MIEN04Yel U coyeld (BO3MOXKHO MCIOJIB30BaHUE BUICO
MaTepHaioB), TPOBEICHNUE OIBITOB, HILTFOCTPUPYIOMINX PU3HAKH MPOTEKAHUS PEaKITUH
MOHHOTO 0OMeHa (oOpa3oBaHUE OcCajika, BbIJIEJICHHE Ta3a, 00pa30BaHUE BOJIbI), ONBITOB,
WLTIOCTPUPYIOIIMX MPUMEPhl OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX pPEaKIUil (TopeHue,
peakiUu PpAa3JIOKEHUS, COCAUHCHUS), pPACIO3HABAaHUE HEOPTaHWYECKUX BEIICCTB
C TIOMOIIIbIO KAYECTBEHHBIX PEAKIIM Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMeTa/sibl U X COeTUHEHUSI

OO6m1as xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbBIC
creneHu okucieHus. CTpoeHue U Pu3nuecKrue CBOMCTBA MPOCTHIX BEIIECTB — raJIOTCHOB.
XUMHUYECKHE CBOWCTBA Ha TMpUMepe xyopa (B3aMMOJCHCTBHE C METa/lIaMH,
HEMeTallJlaMu, Ienodamu). XiopoBogopod. ConsiHas KUCI0Ta, XUMHYECKHE CBOMCTBA,
noJiydeHue, npuMeHenue. [[elicTBue xjaopa ¥ XJIOPOBOJOPOAa HA OPTaHU3M YEJIOBEKA.

Baxneiimue XJIOpuapl U UX HAX0XKICHUE B IPUPOJIE.
O61mas xapakrepucTtka 3jaeMeHToB VIA-rpynmnbl. OcOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble creneHn okucieHus. CTpoeHne Hu (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCIOPOAa U Cepbl. AJTIOTPOIHBIE MOAU(PUKAIIMKA KUCIOPOJA U CEPHI.
Xumuueckue cBoictBa cepbl. CepoBoIOpo, CTpoeHUE, (GU3NIECKUE U XUMUUECKHE
cBoicTBa. OKCHIBI CEphbl KaK MPEICTABUTENIN KUCIOTHBIX OKCUIOB. CepHas KUCIIOTa,
dusznueckre U XMMHUYECKUE CBOWCTBa (0OIIME KaK MPEACTaBUTEN Kiacca KHUCIOT U
cnenuduyeckrue). XuMUYECKUE PEAKIUH, JIEXKAIIHE B OCHOBE MPOMBIIIUIEHHOTO CItoco0a
NOJIyYeHUs1 cepHOU KUCIOTHI. [IpuMenenue cepHoil kucioTel. Colu CEpHOM KUCIOTHI,
KaueCTBEHHAasl peakius Ha cynbdpar-uoH. Haxoxmenue cepbl u €€ COCAMHEHHM
B npupoje. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeAbl COEAUHEHUSIMU CEPbI
(KUCIOTHBIE TOXKIH, 3arPsI3HEHNE BO3AyXa U BOJOEMOB), CIOCOOBI €0 MPE0TBPAIICHUS.
O6mast xapaktepucTuka 31eMeHToB VA-Tpynmbsl. OCOOEHHOCTH CTPOSHHUSI aTOMOB,
XapaKTepHbIE CTEMEHU OKUCIEHUS. A30T, paclpocTpaHeHue B Mpupoje, Gu3ndecKue u
XUMUYecKHe cBoiicTBa. KpyroBopoT azora B mnpupoje. AMMHaK, ero (U3MYecKHe u
XUMUYECKHE CBOMCTBA, OJlydyeHUe U npuMeHeHue. Coau aMMOHUS, UX (PU3NYECKHUE
1 XMMUYECKHE CBOWCTBA, MpUMeHeHue. KauecTBeHHasi peakiyus Ha HOHbl aMMOHHSI.
A3oTHas KuCIIOTa, €€ MoMydeHue, PU3NYECKHe U XUMHYECKHUE CBOMCTBa (0OIIHME Kak
MPEICTaBUTENS Kilacca KUCIOT U cneruduyeckue). Mcnonp3oBanne HUTPATOB U COJIEH
aMMOHHUSI B KAueCTBE MHHEPAJIBbHBIX yIOOpeHud. XuUMHUECKOe 3arpsi3HEHUE
OKpY’Karolen cpeabl COSAUHEHUSIMU a30Ta (KUCIOTHBIE JTOXK/IH, 3arpsiI3HEHUE BO3lyXa,
1mouBbl ¥ Boj10éMOB). Docdop, ammoTponHbie Moaudukanuu ¢ocdopa, buzndeckue u
xuMudeckue cBoiictBa. Okeun docdopa (V) u dpochopnas kuciiora, hpusrueckue



U XUMHUYECKHE CBOMCTBa, mnoiydenue. MHWcmonb3oBanue ¢ocdaTtoB B KadecTBe
MUHEPAIbHBIX yI0OPEHUI.

O61as xapakTepuctuka 31eMeHToB [VA-rpynnsl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTEepHbIE  CTENEHU OKUCICHHS.  YTIEpOJA, aIOTPONHBIE  MOIU(DUKAIINH,
pacmpocTpaHeHHe B TpuUpoje, (U3MUECKHe W XUMHYECKHE CBOWCTBA. AJCOPOIHMS.
Kpyrosoport yriepona B npupoge. Okcuabl yriepoja, ux (pusmdeckue U XUMHUYECKUE
CBOICTBA, ICHCTBHE HA KUBBIC OPTaHU3MBI, IOTYYCHNE U TPUMEHEHNE. DKOJIOTHUECKHE
npoOJieMbl, CBsi3aHHBIE ¢ okcuyioM yriepoaa (IV), runmoresa rino0GambHOTO MOTETUICHUS
KJIMMarta, MapHUKOBBIA 3(dexT. YrompHas Kuciora U €€ COoiMu, UX (QUINYECKUE U
XUMHUYECKUE CBOIMCTBA, IOMy4YeHHE U IpruMeHeHne. KauecTBeHHas peakius Ha kKapOoHaT-
noHbl. Mconp3oBanne kKapOOHATOB B OBITY, MEIHUIIMHE, TPOMBIIIJICHHOCTH U CETECKOM
XO3SIMCTBE.

[lepBoHavanbHbIe TMOHITHS 00 OpPraHMUYECKHX BEIIECTBAX KAK O COCAMHEHHSIX
yriepona (MeTaH, 3TaH, ITUJICH, alleTWICH, ATAHOJ, TIWIEPHUH, YKCYCHAas KHCJIOTA).
[TpupoaHbIe HICTOYHUKH YTIIEBOAOPOAOB (YIroJib, IPUPOAHBIN ra3, HePTh), MPOAYKTHI HX
nepepaboTku (0€H3MH), UX POJIb B OBITY U TPOMBINLICHHOCTU. [ToHsATHE 0 OMOTOTHYECKU
BRXHBIX BEIECTBAX: JKUpaX, OElKax, YIrJeBOJaxXx — W WX POJIU B >KU3HH UYEJIOBEKA.
MatepuanbHOE €IMHCTBO OPraHUYECKUX M HEOPTaHUIECKUX COCTUHEHUIA.

Kpemnuii, ero ¢usndeckue 1 XUMUUYECKHE CBOMCTBA, MOJTYYEHUE U MPUMEHEHHUE.
Coenunenust kpeMuus B npupoje. O6mue npeacrasieHus o0 okcuae kpemuus (IV) u
KpeMHUeBOM kuciore. CUIMKAThl, UX HCIOJIb30BaHUE B OBITY, B MPOMBIIIICHHOCTH.
Baxmueiimue crpouTenbHble MaTepHalibl:  KepaMHKa, CTEKJIO, LIEMEHT, OEeTOH,
xkene300eTod. [IpoGiaemMbl 6€30macHOTO KMCIOJBb30BAaHUS CTPOUTEIBHBIX MaTepHaIOB
B IIOBCEIHEBHOM KU3HU.

Xumuueckuli skcnepumeHm:

U3y4eHHe O0Opas3lloB HEOPTraHUYECKUX BEHIECTB, CBOWCTB COJITHOW KHUCIOTHI,
MIPOBE/ICHNE KAUYEeCTBEHHBIX PEaKIMil Ha XJIOPUA-MOHBI M HAOIIOJIEHWE MPU3HAKOB HMX
MPOTEKAHUS, OMBITHI, OTpaXxarone GU3NIECKue U XMMUUECKHE CBOWCTBA TajOTEHOB U
UX COEOUHEHHN (BO3MOYKHO HCIOJIb30BAHUE BHUACOMATEPUAIOB), O3HAKOMIICHUE
c oOpa3mamu XJOpUAOB (TAJOTEHHUIOB), O3HAKOMJICHHE C oOpa3liamMu cephl u e€
COCIMHEHUSAMH (BO3MOHO MCIIOJIb30BaHUE BHICOMATEPHATIOB), HAOIIOCHUE MpoIiecca
oOyTIMBaHUS caxapa MoJ| JeHCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, H3YICHHE
XAMHYECKUX CBOMCTB pPa30aBICHHOW CEPHOW KHCIOTHI, MPOBEJACHUE KauyeCTBEHHOU
peaknuu Ha Ccynb(aT-uoH U HAOMIOJMEHWE MpU3HAKA €€ MPOTEKAHWs, O3HAKOMIICHHE
Cc (u3MYEeCKUMHU CBOMCTBaMH a30Ta, ¢ochopa W WX COCAMHEHHA (BO3MOXKHO
MCIIOJIb30BAaHUE BHUJICOMATEpPHUAIOB), oOpa3liaMu a30THBIX M (pocopHBIX ymoOpeHuH,
MoJiyuyeHue, coOupaHue, pacro3HaBaHUE M M3yUYCHHE CBOWCTB aMMHUaKa, MPOBEJCHUE
KAueCTBEHHBIX peakliuii Ha MOH aMMOHHUS U ¢GochaT-uoH U U3yyeHUE MPU3HAKOB UX
MPOTEKAHUsI, B3aMMOAECHUCTBUE KOHIEHTPUPOBAHHOW a30THOM KHCIOTBI C MEIbIO
(BO3MO’KHO HCIOJIb30BAHUE BUJIEOMATEPUATIOB), U3YUYCHUE MOJEIEH KPUCTATIMUYECKUX
pemeToK anMasa, rpadura, QymiepeHa, 03HaKOMIJICHHE C MPOIECCOM aiacopOLuu



PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM MNPOTUBOrasa,
IIOJIlydYEHUE, COOMpaHHUE, pACIO3HABAHME M HW3YYEHUE CBOWMCTB YIJIEKUCIIOrO Tasa,
MIPOBEJICHUE KAaueCTBEHHBIX pEaKIMii Ha KapOOHAT M CHJIMKAT-UOHbI U HW3Yy4YEHUE
[IPU3HAKOB  MX  IIPOTEKaHMs, O3HAKOMJIEHHME C  IPOAYKLMEH  CUIMKATHOU
IIPOMBILJIEHHOCTH, PEUICHUE JKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe «Baxuenmue
HEMETAJUIbl U UX COCTUHECHUN.

MeTanjabl 1 UX COeTUHEHHU S

OO6miast xapakTepuCTUKa XUMUYECKUX AJIIEMEHTOB — METAJJIOB HA OCHOBaHUU HX
nonoxxeHus B Ilepuonnueckoin cucrteMe xumuueckux anemeHTtoB .M. Menneneea u

cTpoeHus atoMoB. CTpoeHune MeTaioB. Meramnnyeckas CBsI3b M METaJuIM4ecKas
KpUCTAJUIMYECKAsT PEIIETKA. DJNEKTPOXMMHUYECKUN PpAN  HANPSHKEHUM METaJUIoB.
dusnyeckre U XUMHUYECKHe CBOMCTBA MeTaJlIoB. OO11I1e CTTIOCOOKI MOTYyYEHUS METAJIIIOB.
[TonsiTe 0 KOPPO3UU METAIIOB, OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBbl
(cTanb, 4yTyH, TIOpATFOMUHUN, OPOH3a) U UX MPUMEHEHHUE B OBITY U IPOMBIIIJICHHOCTH.

[Ilesounble MeTauibl: TONOXKeHUE B llepuoauueckodl cHUCTEME XUMHUYECKUX
snementoB [[.M. MeHaeneeBa, CTpoeHHE HMX aTOMOB, HAaxXOXJICHUE B NPUPOJIE.
dusnyeckne W XUMHYECKHE CBOWCTBAa (Ha mpumepe Hatpus W Kamus). OKCuasl u
TUIPOKCHUIBI HATpUS U Kanus. [I[puMeHeHue 1me0YHbIX METAIJIOB U UX COSIMHEHUH.

[IlenoyHO3eMENBHBIE METAJIIBI MATHUM Y KAJIBLHN: TTOJ0KEHUE B [leprnoanueckoi
cucremMe xuMuieckux anemeHToB .M. MenpaeneeBa, CTpoeHUE UX aTOMOB, HAXO0XKICHUE
B npupoae. Pu3MUYECKHe U XUMHUYECKUE CBOMCTBA MarHusi M Kaibliusa. Baxueimue
COCMHEHUs KaJblHsA (OKCHA, THUAPOKCHUMI, coju). JKECTKOCTh BOABI M CIIOCOOBI €&
YCTpaHEHMUS.

AnroMuHui: mnonoxkeHue B Ilepuoanmdeckoil cucTeMe XUMHUYECKHUX DJIEMEHTOB
J.1. MeHnneneeBa, CTpOCHUE aToMa, HAXOXJAEHHE B Tmpupoac. PU3NUECKUE U
XUMHUYECKHE CBOWMCTBA alOMUHUSI. AMQOTEpHBIE CBOWCTBA OKCHIA W THUIPOKCHIA
AITFIOMHHHS.

Keneszo: mnomoxenue B llepuogndeckod cucteMe  XUMHYECKHUX  DJIEMEHTOB
JI.. MenneneeBa, CTpoeHHME aToma, HaxOoXJAeHHE B mpupone. Dusnueckue u
XHUMHAYECKUE CBOMCTBA kele3a. OKCHUIbI, THAPOKCH B 1 comu xkene3a (1) u xxenesa (1),
HX COCTaB, CBOMCTBA U MOJy4YECHHUE.

Xumuyeckull skcriepumeHm:

03HAaKOMJIEHHE C 00pa3llaMu METAJUIOB U CIUIaBOB, UX (PU3NYECKUMHU CBOMCTBAMHU,
M3yYE€HHUE  pe3yJbTaTOB  KOPPO3MM  METaUIOB  (BO3MOXKHO  HMCIOJIb30BAHUE
BHJ/ICOMATEPUAIIOB), 0COOCHHOCTEHW B3aMMOJICHCTBUS OKCHJIA KAJbIIMSA U HATPHUS C BOJOM
(BO3MOYKHO MCIIOJIB30BaHUE BUACOMATEPHUATIOB), UCCIEIOBAHNE CBOMCTB KECTKOM BOIHI,
MpoIiecca TOPEHUs KeJe3a B KUCT0po/ie (BO3MOKHO UCIIOJIb30BaHUE BUIEOMATEPUATIOB),
MIPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEaKIMi HA MOHBI (MarHusl, KaJbLUs, aTIOMUHUS,
uuHka, xeneza (II) m xeneza (III), menu (II), HaGmogeHne M omnKcaHuE MPOLIECCOB
OKpalIMBaHUs TUIAMEHU MOHAMU HATPUs, Kallisgd U KaJbLKs (BO3MOXKHO UCIIOIb30BaHUE



BUJIEOMATepUaIoB), HccienoBaHrue aM(pOTEPHBIX CBOMCTB  THAPOKCHAA
AJFOMHUHUS U TUAPOKCUIA LIMHKA, PELICHUE DKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«Baxxaennime MeTaIbl 1 UX COEIUHEHU Y.

XuMHSA U OKpY KaKoLas cpeaa

BemecrBa u marepuanbl B IOBCEIHEBHOM JKU3HM 4elloBeKa. besomacHoe
UCIIOJIb30BaHMUE BEILECTB U XMMHUYECKUX peakuuid B ObITy. [lepBas momounps npu
XUMHUYECKUX 0KOTaX U OTPaBJICHUSAX.

XUMHYECKOe 3arps3HeHUe OKpY’Karolle cpenbl (mpenenabHas J10mycTUMas
KoHlleHTpanus BemectB (manee — [IJIK). Ponp xumum B pelieHuu
AKOJIOTHYECKUX MPOOIIEM.

Xumuyeckuli 3KcriepumeHm:

U3y4eHue o0pa3loB MaTepUasoB (CTEKIO, CIUIaBbl METAJIOB, MOJIMMEPHbBIE
MaTepHalbl).

MexcnpedmemHsie ceA3u

Peanuzanust MeXIpeaMETHBIX CBA3E€H NMpU U3YYEeHUH XUMHM B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 MCIOJIb30BAHUE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX
MOHSITUM, TAKW MOHATHUM, SIBJSIOUIUXCS CHCTEMHBIMU JIJISl OTACJIBHBIX TIPEIMETOB
€CTECTBEHHO- HAYYHOTO IIHKJIA.

OO0mure ecTeCTBEHHO-HAYYHbIC MOHATHS: HAYYHbIH (DAKT, THUIMOTE3a, 3aKOH,
TEOpHWs, aHadu3, CHUHTE3, Kilaccuukaus, NEPUOJUYHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHUE, MOJENb, SBICHUE, MapHUKOBBIN
3 peKT, TeXHOIOTHS, MaTCPHAITHI.

duznka: Marepusi, aTroM, 3JIEKTPOH, IMPOTOH, HEUTPOH, WOH, HYKJIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYNA, AJIEKTPUUECKHH 3apsjl, MPOBOJHUKH,
MOJYIPOBOAHUKH, JUAIEKTPUKH, (OTOSJIEMEHT, BEIIECTBO, TEJI0, OO0BEM,
arperaTHo€  COCTOSIHME  BEIIecTBa, TIa3,  pacTBOpP,  PacTBOPUMOCTH,
KpUCTANTMYECKass peméTKa, CIUIaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIIBI
U3MEpEeHHs, KOCMUYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COMHIIE.

buonorusi: porocunTes, nprxanme, Ouocdepa, IKOCUCTEMa, MUHEPATBHBIE
yIOOpEHUSI, MUKPOIJIEMEHTBI, MAKPOAJIIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE TOPOJIHI,
MIOJIC3HBIE MCKOIAeMbIE, TOILTUBO, BOAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOT'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs
JOCTUTAIOTCS B XOJ¢ OOydYeHHS XUMHHM B EIMHCTBE YYeOHOM M BOCHHMTATEIHHOU
JESITEIBHOCTH B COOTBETCTBHM C TPAJAUIIMOHHBIMH POCCHHCKMMHU COIMOKYJIBTYPHBIMU U
IYXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMHM, IPUHATHIMH B OOIIECTBE IMPAaBUIaMHA M HOPMaMH
MOBEJICHUS U CITIOCOOCTBYIOT MPOIIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COIMATTU3AIUH
00y4Jaromuxcs.

JIMYHOCTHBIE pe3yJIbTaThI OTpaXKaroT TOTOBHOCTh o0yJaromuxcs
PYKOBOJICTBOBATHCS CHCTEMOW IMO3UTHBHBIX IIECHHOCTHBIX OPHEHTAIMN M pACIIHPEHHE
OTIBITA JCATCIILHOCTH Ha €€ OCHOBE, B TOM YHMCJIC B YaCTH:

1) maTpMOTHYECKOr0 BOCIIUTAHMS

[IEHHOCTHOI'O OTHOIIEHHS K OTCYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U
HAYYHOMY HACJIEIHIO, IOHUMAHMS 3HAUYECHUS XUMUYECKON HAYKH B KU3HU COBPEMEHHOTO
oOIiecTBa, CHOCOOHOCTH  BJIAJACTh JOCTOBEPHOH HH(pOpManueir o0 MepenoBbIX
IOCTIDKEHHMSIX W OTKPBITHSIX MHPOBOW M OTCUYECTBEHHON XHMUH, 3aHHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUSX 00 YCTPOWCTBE MHpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

MPEACTABICHUS O COIMATIBHBIX HOPMax M MPaBUIaX MEXKINYHOCTHBIX OTHOIICHUH B
KOJUIGKTHBE, KOMMYHHMKATUBHOW KOMIIETGHTHOCTH B  OOIIECTBEHHO  IOJIC3HOM,
y4eOHOMCCIIeIOBATEIbCKON, TBOPYECKON M JPYrUX BUAAX JCATECIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOM JCSTEIBHOCTH TPH BBIMOJHCHUH YUCOHBIX, TO3HABATEIbHBIX
3a7a4, BBIMOJHCHUH XUMHUYCCKUX OSKCIICPUMEHTOB, CO3/IaHUM Y4YEOHBIX IPOCKTOB,
CTpEeMJICHHMsSI K B3aUMOIIOHMMAHHIO U B3aUMOIIOMOIIM B TpOIECCe OTOH y4eOHOMH
JESITeIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEJCHHUE M MOCTYIKH CBOUX TOBAPHILEH C
MO3HMIIMKM HPABCTBEHHBIX M TPABOBBIX HOPM C YYETOM OCO3HAHUS IOCIEACTBUI
MOCTYTIKOB,

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHYECKHE TMPEACTABICHUS O BCIIECTBE W XUMHUYCCKOW pEaKIuH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH W COCTABJISIONIAE OCHOBY
U1 TIOHUMAaHWs CYNIHOCTH HAy4YHOW KapTUHBI MHUpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI, B3aUMOCBA3SIX YeJ0BEKa C MPUPOIHON Cpeloi, O
POJIM XMMHUH B TIO3HAHUH STHX 3aKOHOMEPHOCTEH;

MO3HABATE/IbHBIC MOTHBBI, HAMPABICHHBIC HA TMOJTYYEHUE HOBBIX 3HAHUI MO XUMUH,
HEOOXOIUMBIE 151 OOBSICHEHUS HAOIIOIaEMBIX MPOIECCOB U SIBJICHUH, MO3HABATEIbHOM,
UH(POPMAIIMOHHON M YUTATEIBCKON KYJIbTYPHI, B TOM YHCJI€ HaBBIKOB CAMOCTOSITEIbHOMN
paboThI ¢ y4COHBIMU TEKCTAMM, CIPABOYHOU JIMTEPATYPOH, HJOCTYIHBIMU TEXHHUCCKUMH
cpeacTBaMu MH()OPMAITHOHHBIX TEXHOJIOTHI;



MHTEpEC K OOYYEHUIO U MO3HAHUIO, TI0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTD
K caM00Opa30BaHUIO, MTPOECKTHON M UCCIEA0BATEIBCKON JESITENIbHOCTH, K OCO3HAHHOMY
BbIOOPY HAINpPaBIECHHOCTH U YPOBHS OOY4YEeHHS B JaJIbHEHUILIEM;

4) popMHpPOBAHUS KYJILTYPbI 3/10POBbS:

OCO3HAHME LIEHHOCTU >KWU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/10pOBbIA 00pa3 KM3HU, OCO3HAHUE IMOCIEICTBUM U HENPUITHE BPEAHBIX
NpUBBIYEK  (YHNOTpPEOJIEHUsST  ajKOrojsi, HApKOTHKOB, KYypEHHUs), HEO0O0XO0JAUMOCTU
coOro/IeHus1 MpaBui O€30MacCHOCTU MPU OOpalIeHUH C XUMHUYECKMMHU BEUIECTBAMH B
OBITY U peabHOU KU3HH;

5) Tpy/10BOr0 BOCIIUTAHUSI:

UHTEpeC K MPaKTUYECKOMY H3Y4YeHHUIO npodeccuili W TpyAa pa3IMYHOIO poja,
yBaXEHHE K TPYAy U pe3yjbTaTaM TPYAOBOM JEATEIbHOCTH, B TOM YHUCJIE Ha OCHOBE
OPUMEHEHHUsS] TPEAMETHBIX 3HAHUU MO XMMHHM, OCO3HAHHBIM BHIOOP WMHIMBHIYaTbHOU
TPACKTOPUU TPOAODKEHHUs 00pa3oBaHHsi € Y4YETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHENIHOM
npodeccuoHaIbHOM JIeATENbHOCTH M PA3BUTHUS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh
aJanTHUPOBATHCS B MPOPECCUOHAIBHON Cpejie;

6) 9KOJIOrM4eCKOro BOCITUTAHMS:

HKOJIOTHYECKHU IIeJIeCO00pa3Hoe OTHOUIEHUE K MPUPOJE KaK MCTOYHHMKY >KU3HH Ha
3emiie, OCHOBE €€ CYIIECTBOBAaHHWSA, IMOHMMAaHHUE LIEHHOCTH 3JI0POBOTO U 0€30MacHOTo
oOpaza >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3UYECKOMY H
NICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHHME IIEHHOCTH COOJIIOJIEHUs TMpaBUil 0E30MacHOro
MOBEICHHMSI TIPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYALUIX, YTPOKAIOUIUX 3I0POBBIO U
JKU3HU JTI0JICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJTyYaeMbIe TPU U3YUCHUH XUMUH, JIJIST PEIICHHUS
3aJla4, CBSA3AHHBIX C OKPYKAIOIIEH MPUPOAHOW CpEAOM, IJIs TOBBIIICHUS YPOBHA
AKOJIOTHYECKON KYJIbTYpbI, OCO3HAHUS TJI00AIBHOTO XapakTepa SKOJOTUYECKUX MpodsieM
U IyTEed KX PEIIeHHs IOCPEICTBOM METOJOB XUMHH, 3KOJOTMYECKOTO MBIIIIEHNUS,
YMEHHUSI PYKOBOJCTBOBATHCS UM B IIO3HABATEIbHOM, KOMMYHUKAaTHBHOW M COLIMAJIbHOMN
MIPaKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B coctaBe meTanpeMeTHBIX Pe3yabTaTOB BBIJACIAIOT 3HAUUMBbIE A7l (YOPMUPOBAHUSA
MHUPOBO33pEHUSI OOIICHAyYHbIE MOHATUS (3aKOH, TEOpHUs, MPUHIUI, TUIMOTE3a, (axT,
CUCTEMA, IPOLECC, IKCIEPUMEHT U JAPYTOE€.), KOTOPbIE HCIOIB3YIOTCA B €CTECTBEHHO-
HAy4YHbIX Y4YEOHBIX MpPEAMETax M I03BOJAIOT HAa OCHOBE 3HAHMM M3 3THX NPEAMETOB
(dopMupoBaTh MpeACTaBICHUE O IEJIOCTHOW HAYYHON KapTUHE MHpa, U yHHBEpPCAIbHBIC
yuyeOHble JeicTBUS (MO3HaBaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYJSTUBHBIE), KOTOpPbIE
oOecreunBaOT (HOPMUPOBAHNE T'OTOBHOCTH K CAMOCTOSITEIBHOMY IUIAHUPOBAHUIO H
OCYIIIECTBIICHUIO YUeOHOM IEeATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE Y4eOHbIe 1eiiCTBUS

ba3oBble Jornueckue aeicTBU:



YMEHHUSI HUCTOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS MPU OCBOCHUU 3HAHUN:
pPacKpbIBaTh CMBICT XHWMHUYECKUX TMOHATHH (BBIACHATh HMX XapaKTEpHbIC MPU3HAKH,
YCTaHABIIUBaTh B3aUMOCBSA3b C JAPYTUMU TOHSITUSIMH), HCIOJIb30BAaTh MOHSATUS IS
OOBSICHEHUS OTHAENbHBIX (PAKTOB U SIBIICHHUM, BBHIOMpPATh OCHOBAHMUS U KPUTEPUU ISt
KJaccupuKalMi XUMUYECKUX BEIIECTB W XUMHYECKUX pEaKlHui, yCTaHaBJIUBATh
MPUYUHHO-CJICICTBEHHBIE CBSI3U MEXAY OOBEKTaMH H3YYECHUS, CTPOUTH JIOTUYECKUE
paccyxaeHus: (MHIYKTUBHBIC, JEIyKTUBHBIE, IO aHAJIOTMH), JieJlaThb BBIBOJLI U
3aKJIFOUYCHUS

yMEHHUE TMPUMEHATh B TIpollecCe TMO3HAaHUA TOHATUSA  (MpeIMETHbIE U
MeTanpeIMeTHbIE), CUMBOJUYECKHE (3HAKOBBIC) MOJIENH, HCIIOIb3yeMble B XHUMUH,
npeoOpa3oBbIBaTh IIMPOKO TPUMEHSIEMbIE B XUMHUHM MOJIEIbHBIC TMPEICTABICHUS —
XUMUYECKUI 3HAK (CUMBOJ 3JIEMEHTA), XUMHUYecKas opMysa U ypaBHEHUE XUMUUYECKON
peakiuu — MpU PEelIeHUH y4eOHO-TIO3HABaTENbHBIX 33/1ad, C y4E€TOM 3THX MOJEIbHBIX
IPEACTaBICHUN BBISIBISATh M XapaKTEPU30BATh CYIIECTBEHHBIC NPHU3HAKH H3y4aeMbIX
OOBEKTOB — XHMHYECKUX BEIIECTB M XUMHUUYECKHUX pPEaKIMi, BBISIBIATH OOIIHe
3aKOHOMEPHOCTH, TPUYUHHO-CJIICACTBEHHBIC CBS3M W TPOTUBOPEUUS B HM3YYAECMBIX
MPOIECCAX U SIBJICHUSX.

ba3oBbIe uccienoBaTe/bCKe 1eMCTBUS.

YMEHHE UCTIO0JIb30BaTh MOCTABICHHBIE BOPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS,
a Tak)ke B Ka4eCTBE OCHOBHI Il (DPOPMUPOBAHMS THUIIOTE3HI 110 MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUMH;

npuoOpeTeHne OmbITa 10 IUIAHUPOBAHUIO, OpraHU3allud ©  IPOBEIACHUIO
YUCHUYECKHUX DKCIIEPUMEHTOB, YMEHHE HAOJFOAAaTh 32 X0J0M Mpoliecca, CaMOCTOSTEIIBHO
IIPOTHO3UPOBATH €r0 Pe3yabTaT, POpMYIUPOBATH OOOOIIECHUS M BBIBOJIBI IO Pe3yIbTaTaM
IPOBEAEHHOTO OMBITA, UCCIICAOBAHUS, COCTABIIATh OTYET O MPOEIaHHOM padoTe.

PabGora ¢ undgopmanmeii:

yMEHHE BBIOUpATh, aHAIM3UPOBATH M MHTEPIPETUPOBATH HHPOPMAITHIO PA3IMIHBIX
BUJIOB W (QopM TIpEeACTaBICHHUS, IOJYyYaeMyl U3 Pa3HBIX HMCTOYHHUKOB (HAY4YHO-
MONYJIIPHAS JINTEpaTypa XHMHYECKOTO COASpKaHHUsS, CIPABOYHBIC ITOCOOMS, PECYpCHI
HNHTepHeTa), KpUTHYECKH OIIEHUBATh MTPOTUBOPEUHMBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

YyMEHHE TPUMEHATh Pa3IUdYHbIE METOJBl M 3allpochl IIPH TIOHCKE U 0TOOpe
MH(pOpPMAIMK ¥ COOTBETCTBYIONIUX JTAHHBIX, HCOOXOMUMBIX JIJISl BHITIOJIHCHHS yU4SOHBIX H
MMO3HABATEIBHBIX 3aJ1ad  ONPEACIEHHOTO THITA, NPHOOpPETEHHWE OIbITa B 00JacTH
HCIIOJIB30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIaJICHHUE
KyJIbTYpOH aKTUBHOI'O HCIIOJb30BAHUS PA3JIUYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSITEIBHO
BBIOMpaTh ONTHMaNbHYIO (OpMYy TMpEeACTaBICHUS HWHPOPMAIMA W HILIIOCTPHPOBATH
pelaemMble 3aa4u HECJIOKHBIMU CXEMaMU, THarpaMMaMu, IpyrumMu popmaMu rpaduku U
UX KOMOMHAIUSIMU,

YMEHHE UCTIO0JIb30BaTh M aHAJIM3UPOBATH B IIPOIECcCce YUeOHOM U UCCIeN0BATEIbCKOM
NeITeNbHOCTH HWHGOPMAIIMIO O BIMSHHUHU TMPOMBIIIJIEHHOCTH, CEJIBLCKOTO XO35HWCTBA U
TPaHCTIOPTa HA COCTOSHUE OKPYKAIOIIESH MPUPOTHON CPEIbI.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeiiCTBUSA:

yMEHHUS 3aJ]aBaTh BOMPOCHI (B X0J€ nuanora u (Wid) AUCKYCCHM) IO CYIIECTBY
o0cyxJ1aeMoi TeMbl, (POPMYJIUPOBATh CBOU NPEIJIOKEHUS OTHOCUTEIBHO BBINOJHEHUS
MPEIOKEHHOW 3a/1a4u;

YMEHHS NPEJCTaBISATh MOJYyYEHHbIE PE3yJIbTaThl MO3HABATEIBHON NEATEIbHOCTH B
YCTHBIX W THUCBMEHHBIX TEKCTax; JeJaTh IMPE3CHTALMIO pPe3yJbTaTOB BBINOJIHEHUS
XUMHUYECKOr0 JKcIepuMeHTa (J1abopaTOpHOro OmbITa, JabOpaTOpHOM pPadOTHI 1O
MCCJIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO IIPOEKTA);

yMEHHUs  y4eOHOro COTpPYJHHUYECTBA CO  CBEPCTHUKAMHU B  COBMECTHOM
MO3HABATEIbHOM W MCCIIEOBATEIILCKON JEATEIbHOCTH NpPH PEIICHUH BO3HUKAIOIIUX
npo0sieM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COIJIACOBaHUS MO3ULUN (00CyXKaeHHUs,
OOMEH MHEHUSIMU, «MO3rOBBIE IITYPMbD», KOOPAMHAIIUS COBMECTHBIX JCHCTBUH,
OTpeJieieHHe KPUTEPUEB 10 OLIEHKE KaYeCTBA BBITIOJHEHHON paOOThl U APYTHE).

PerynsiTuBHBbIe YHHBepcaJIbHbIE YUeOHbIe 1eficTBUS:

YMEHHE CaMOCTOSITEIbBHO  OMNpEAeNATh e  JICSITeNIbHOCTH, IUJIaHUPOBATD,
OCYIICCTBIISIT, KOHTPOJIMPOBATH W TPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTh, BBIOMpaTh HauOosiee 3(P(GEeKTHUBHBIE CHOCOOBI pEIICHUS Y4EeOHBIX W
NO3HABATENbHBIX  3a/a4, CaMOCTOSITEJIbHO  COCTABJIATh WM KOPPEKTUPOBATh
IPEJIOKEHHBINA AITOPUTM JIEUCTBUN MPU BHIOJIHEHUU 3aJaHU C YYETOM MOJTy4YEeHUs
HOBBIX 3HAaHMH 00 Wu3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUAX, OIICHUBATh
COOTBETCTBHUE MOJYYEHHOTO pE3yJbTaTa 3asBJICHHOW IE€JNH, YMEHUE HCIOIb30BaTh U
aHAJIM3UPOBATH KOHTEKCTHI, PEJIaraéMbI€ B YCIOBUU 3aJIaHHIA.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX PE3yIbTATOB MO OCBOCHHUIO O00S3aTEIBHOTO COJACpIKAHUS,
YCTAaHOBJICHHOTO JaHHOW denepanbHOll paboueli mporpaMMom, BBIICISIIOT: OCBOCHHBIC
oOy4JaromMMHCS Hay4dHbIE 3HAHUSA, YMEHUS W CIOCOOBI NEWCTBUM, CrielMPUIECKUE IS
peIMeTHON 005acTh «XUMUS», BUJBI ACSTEIBHOCTH T10 MOTYYECHUIO HOBOT'O 3HAHUSA, €TO
MHTEPIpPETAalry, NPeoOpa3oBaHUI0 M INPUMEHEHHIO B PA3JIMYHBIX Y4YEOHBIX M HOBBIX
CUTyalusX.

K xonmy oOyuenuss B 9 kiacce mpeIMETHBIE pe3ysibTaThl Ha 0a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

PACKpbIBATH CMBICJI OCHOBHBIX XUMUYECKHUX MOHATHI: XUMUYECKHUI JIIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIEHUS, XUMUYECKas pEeakius, XUMHUYeCcKas
CBSI3b, TETNIOBOM 3((PEKT peakunu, MOJIb, MOJSIPHBIM 00BEM, pacTBOP, HIEKTPOIUTHL,
HEAJIEKTPOIUTBI, JJIEKTPOJIMTHYECKAass JUCCOLMALMsA, pPEaKUu HOHHOIO OOMEHa,
KaTajau3aTtop, XHMHYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBIE pEaKLUH,
OKHUCJIMTEJIbHO-BOCCTAHOBUTENIbHBIE PEAKIINHU, OKHCIUTENb, BOCCTAHOBUTEIb, OKUCICHUE
U BOCCTAHOBJIEHHE, AUIOTPONus, amM(pOTEPHOCTb, XUMHYECKasl CBS3b (KOBAJEHTHAas,
MOHHAs, METAJJIMYECKas), KpUCTaJUIMYeCcKasi pel€Tka, KOppo3usi METajuloB, CIUIABBHI,
CKOPOCTh XMMHMYECKOM pEeaKUHWH, TMpenenbHo nomnyctumas koHueHtpauusa [IJIK



BEILECTBA,;

UJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUN U IMPUMEHIATHITH
IIOHATHSA IIPUA ONMCAHUU BEIIECTB U UX IPEBPALLICHUN;

MCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY MJI COCTaBJI€HUsS (POPMYJ BELIECTB H
YPAaBHEHUN XUMUYECKUX PEAKIUH;

ONPEAEIATh BaJCHTHOCTb U CTEIEHb OKUCIICHUS XHUMHUYECKUX DIIEMEHTOB
B COCIMHEHMAX DPA3IUYHOIO COCTaBa, IPUHAUICKHOCTh BELIECTB K OIPEACIEHHOMY
KJIACCy COEAMHEHHH Mo (opMynaMm, BHJA XUMHUYECKOH CBs3M (KOBaJeHTHas, MOHHAas,
MeTaJyInyeckas) B HEOPraHWYECKUX COEIMHEHMSX, 3apsj] HOHAa MO XUMUYECKOU
dopMyIie, xapakTep cpeabl B BOJHBIX PAacTBOpax HEOPraHUYECKUX COCAMHEHUH, TUI
KPUCTAJUIMYECKOU PEIIETKHM KOHKPETHOI'O BEIIECTBA;

packpbiBaTh cMmbich [lepuonnueckoro 3akona JI.M. MenaeneeBa u 1€MOHCTPUPOBATH
€ro NMOHMMAaHKE: OMHUCHIBATh U XapaKTepu3oBaTh TabnuuHyro ¢opmy Ilepmoamdeckoi
CHUCTEMbl XHMHYECKUX DJIEMEHTOB: pa3iuyaTh TMOHATHS «IryaBHas moarpynmna (A-
rpynmna)y u «mnobounas mnoarpynma (b-rpymma)», maneie u OONBIIME TEPUOIHI,
COOTHOCHTH O0O3HAUYEHMs, KOTOpPble HMEIOTCS B MEPUOJUYECKOM Tabmuie, ¢
YUCJIOBBIMHM XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB XHUMHUYECKHX 3JIEMEHTOB (COCTaB M
3apsn sapa, o0lee Yucio IEKTPOHOB M pacIipe/iefieHue UX MO 3JIEKTPOHHBIM CII0SIM),
OOBSCHATH 00IIHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB U UX COSAMHEHU N
B IIpeAeIaxX MajbIX IEPUOAO0B U TJIABHBIX NOATPYII C YUETOM CTPOEHHUS UX ATOMOB;
KJaccu(UIUPOBATh  XMMUYECKHE  DJIEMEHThl, HEOpraHMYeCKHE  BEIIECTBa,
XUMHUYECKHE peaKIuu (MO YHUCIy M COCTAaBY YYAacTBYIOIIMX B PEAKIMU BEUIECTB,
10 TETUI0BOMY 3D EKTy, 0 U3MEHEHUIO CTETICHEH OKUCICHUSI XUMHUECKUX JIIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) 00IME U CEU(UIECKUEe XUMUIECKUE CBOMCTBA
IIPOCTBIX U CIIOAKHBIX BEIIECTB, MOATBEPKAAsi ONMMCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUIA;

COCTaBJISITh YPABHEHUS DJIEKTPOJUTUYECKON IUCCOLMALMM KHCIIOT, LIEJIOYed u
CoJIel, TIOJIHbIE W COKpAIIEHHBIC YpaBHEHHUS pEaklUi MOHHOTO OOMEHA, ypaBHEHUS
peakiui, MOATBEPKIAIOIINX CYIIECTBOBAHHE F€HETUYECKOU CBA3U MEXKAY BEIlECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBAaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTrO OajlaHca 3TUX PEaKIIUil;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUSI, BO3MOXKHOCTHU
MPOTEKAHUSI XUMUYECKHUX MPEBPAILCHUI B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIDPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAaCCOBYIO JIOJI0 XMMHUYECKOTO 3JIeMEHTa Mo (opMylie COEUHEHHUS, MAaCCOBYIO JOJIIO
BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUYECKON Peakilny;

coOJIfo1aTh TpaBUJia TMOJb30BAHUSI XUMHUYECKOW TMOCYIOM U Ja00paTOpPHBIM
o0Opy/lOBaHMEM, a TaKKe IMpaBuia OOpalleHus C BEIIeCTBAMU B COOTBETCTBUU
C UHCTPYKIMSIMU MO BBITOJHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OMBITOB MO MOJIYYEHUIO
1 cOOMpPaHUIO ra3000pa3HbIX BEUIECTB (aMMHUAKa U YTIEKHUCIIOro rasa);

MPOBOJIUTh PEAKIUU, MOJTBEPKIAIONINE KAYeCTBEHHBIM COCTaB Pa3IUYHBIX



BEILIECTB: PACMO3HABAThH OMNBITHBIM MNYTEM XJOopua-, OpoMuUI-, HOAUI-, KapOoOHAT-,
docdat-, cunukat-, cynbdar-, THIAPOKCU-UOHBI, KATHOHBI AMMOHUS ¥ HOHBI U3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIKUE B BOAHBIX PACTBOPAX HEOPTaHUUYECKHUX BEILIECTB;

NPUMEHATh OCHOBHBIE OIIEPALIMU MBICIUTEIIBHON IE€ATEIIbHOCTU — AHAJIU3 U CUHTES,
CpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMaTH3allUi0, BBISBICHUE MPUYUHHO-CIICACTBEHHBIX
CBSI3€M — JUJI1 U3YYCHUs CBOWCTB BELIECTB M XMMHUYECKHX PEAKUUM, €CTECTBEHHO-
Hay4YHbIC METO/IbI IO3HAHUS — HAOJIOJICHUE, U3BMEPEHUE, MOACIHUPOBAHNE, DKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN ).



9 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 5)
Paspnen 2. Merajibl U MX COEIMHEHUS
. bu6mmoreka [IOK
. 1
21 OfmiHe CRORCTBA METAILIOR 8 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
2.2 Baxkneime MeTaJUIbI 1 UX COETUHEHUS 16 1 3 https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 24
Pa3znea 3. HemeTa/JILI M UX cOeAMHEHHUS
31 OO01as XxapakTepUCTUKa XUMUYECKHX 9 1 bubnunoreka [JOK
' anemeHToB VIIA-rpynmel. ["agorenst https://m.edsoo.ru/7f41a636
OOmmas xapakTeprCcTHKa XUMUYECKUX
3.2 anemeHToB VIA-rpynmsl. Cepa u eé 8 1 1 bubmmorexa [JOK
' S https://m.edso0.ru/7f41a636
COEJIMHEHUS
OO11ast XapakTepUCTUKAa XUMUYECKUX
3.3 aneMeHToB VA-rpymnmsl. A30T, pocdop u ux 10 1 2 Bu6mmorexa LIOK
' DYHHEL ’ P https://m.edso0.ru/7f41a636
COEJIMHEHUS
34 OOm1ast XxapakTepUCTUKAa XMMUYECKUX 5 1 1 bubnuorexa [IOK
' anemeHToB |VA-rpynmsl. Yrieposa u https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

KPEMHUI U UX COCTUHEHUS

Wroro mo pazueny 32
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 BerecTBa n MaTepualbl B )KU3HU YeJIOBEKa 3 bubmorexa LHOK
' B P https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
PezepBHoe Bpemst 3 bubmmorexa [JOK
P p https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

9 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Mara uudposeie
Nen/m | Tema ypoka Konrpoasubie | IlpakTuueckue
Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Tepuonnueckuii 3aKOH U
MepuoANYECcKasi CUCTEMA XUMHUYECKUX
1 snementoB JI.1. Menneneesa. 1 bubimoreka IIOK
IIpaBmIia MOBEICHHS M TEXHHKH https://m.edsoo.ru/00adb59e
0€301MacHOCTH B KaOWHETE XUMUHU.
XapakTepucTuKa XUMHYECKOTO
3JIEMEHTa MeTalljla Ha OCHOBAHUHU €T0
2 nosoxeHns B Ileproanueckoit 1 bubnnoreka [IOK
cHCTeMe XUMHYEeCKnX ar1eMenToB JI. 1. https://m.edsoo.ru/00adb6b6
Meunneneesa.
XapakTepucTuKa XUMUYECKOTO
3JIeMEHTa HeMeTalljla Ha OCHOBAaHUU
5 ero nonoxxenus B [lepuoanueckoit . Bu6muorexa LIOK
cUCTeMe XUMH4YecKux 3nemeHToB J[.1. https://m.eds00.ru/00adb7e2
Meneneea ./JIlnarnocruueckas
pabota 3a kypc 8 kiacca
4 AmboTepHBIE OKCUIBI U THIPOKCHIBI 1 bubnunoreka [JOK
https://m.edsoo.ru/00adbac6
5 Knaccudukarus XuMHUYECKUX 1

peakuuii. OKUCTUTENBHO-



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

BOCCTAHOBHUTCJIbHBIC PCAKIINH.

TlosoxeHne MeTaiioB B

[Tepuonnueckoi cucteMe XUMUYECKUX

bubmmoreka [{OK

6 onementos J[.U. Menneneesa. https://m.edso0.ru/00adbch0
dusuyeckue cBOUCTBA METAJLIOB.
7 XUMHYECKHE CBOMCTBA METAJIIIOB. bubmoreka [IOK
https://m.edsoo.ru/00adbe9a
8 XUMHYECKHE CBOMCTBA METAIIIOB. bubmorexa IIOK
https://m.edsoo.ru/00adc28c
9 [Tosnydenune MeTaos. bubmuorexa [JOK
https://m.edsoo.ru/00adcade
10 CruiaBel. bubnnoreka HOK
https://m.edso0.ru/00adcd68
171 Pemenue 3amau o teme «MeTaiuibDy bubmuorexa [JOK
https://m.edsoo.ru/00add448
L HOBTOpeHI/Ie,vO606IHCHI/Ie TEMBI Bu6morexa [OK
«Obuue cBoficTBa METAIOBY. https://m.edso0.ru/00add5d8
13 KOH“TpOJILHa;[ pabota Ne 1. «O0miue Bu6nnorexa LIOK
CBOMCTBA MCTAJLIOB» https://m.edso00.ru/00add8b2
y AHau3 KOHTPOJIBHOUW paboTHI. Bu6muoreka LIOK
Kopposus MeTasnos. https://m.eds00.ru/00add9d4
15 CriocoOblI 3aIUTHl OT KOPPO3UU bubnnoreka IIOK
https://m.edsoo.ru/00addd12
16 [IlenoyHbIe METAIITBI. bubmuoreka [JOK

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



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa

bepuinui, MarHuii ¥ ENOYHO-

17 bubmuoreka [JOK
3CMCIBHBIC METAJLIIBI. https://m.edso0.ru/00addecO
CoenuneHus METaIOB BTOPOi Bu6mmorexa [IOK

l o

8 TPYHIbL ITTaBHOM MOATPYIIIL. https://m.edsoo.ru/00addfe2

19 AJIOMHUHHIA. bubnuorexa [JOK
https://m.edso0.ru/00ade104

AmoTepHBIil XapakTep OKCUAA U Bu6mioreka [IOK

2

0 TA/IPOKCHAA ATFOMUHHIA. https://m.edso0.ru/00ade348

21 CoennHeHns aTFIOMAHUS. bu6moreka [IOK
https://m.edsoo.ru/00ade488

[IpakTrueckas padota Ne 1. Metansr Bu6morexa 1[OK

22 | = 1l rpynm TaBHBIX TOATPYTII. https://m.edsoo.ru/00ade64a

23 Keiezo. bu6mmoreka [IOK

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

24 CoenuHeHus xxeiesa. bubmoreka LIOK

https://m.edso0.ru/00ade802
[IpakTnueckas paborta Ne 2.

25 KadecTBeHHBIE peakiiMi Ha HOHBI bubuorexa [IOK
METALIOB. https://m.edsoo.ru/00adea28
O60011eHne, TOBTOPEHNE TEMBI Bu6morexa [OK

26
«Metanbi». https://m.edso00.ru/00adec8a
KonTtposnpHas padota Ne 2. Bu6muorexa LIOK

27 «XHUMHYECKHUE CBOMCTBA METAILIIOBY https://m.eds00.ru/00adec8a

28 IIpaktuyeckas pabora Ne 3. bubnuorexa [IOK



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

OcyiiiecTBlIeHHE LIETIOYKH
IIpEBpaLICHUN.

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

OO6mast XxapakTepuCTHKa HEMETAILIIOB.

bubmmoreka [{OK

29 AIIOTPONHS HEMETAILIOB. https://m.edsoo.ru/00adf004

30 XI/IMI/I‘-ICCKI/IC 3JICMCHTHI B KJIICTKAX Bu 6J'II/IOTeKa H OK
7KUBBIX OPraHH3MOB. https://m.edso0.ru/00adf180

31 Bonopon. bu6moreka [IOK

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

32 Pemenne 3a1a4 pa3HbIX THIIOB. bubmnorexa IIOK

https://m.edsoo.ru/00adf518

33 OO0r11ast XapaKTEepUCTHKA TaIOTEHOB bubmnorexa IIOK

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

34 CoenuHeHHs TaIOT€HOB. bu6mmoreka [IOK

https://m.edsoo.ru/00adfc20

35 CousgHast KUCJIOTA. bu6mmoreka [JOK

https://m.edsoo.ru/00adfd9c
[IpakTuueckas padota Ne 4.

36 [TonyueHue CONSHON KUCIOTHI U bubmorexa LIOK
OIIBITHI C HEW. https://m.edsoo.ru/00adfebe
[TonyyeHue rajoreHosB.

37 buomornueckue 3HayeHHE TaIOT€HOB bu6mmorexa LIOK
U UX COEOUHEHUS. https://m.edso0.ru/00ae006¢c

28 OO1as XxapakTepucTUKa HEMETAIITIOB Bubnuotexa LIOK

NOArpyHIsl kucaopona. Kucnopon.

https://m.edsoo0.ru/00ae027¢



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

39 Cepa. bubnmoreka [JOK
https://m.edsoo.ru/00ae054e

40 CepoBoaopo. @flanecme u Bu6mmoreka [IOK
XAMIICCKHIC CBOMCTBA. https://m.eds00.ru/00ae080a

" Oxcunst cepsl (1V) u (VI). Cepuucras BuGnnorexa [IOK
KHCIIOTa 1 €€ COJIH. https://m.edso00.ru/00ae0bf2
Cepnas kuciora. OcoObie CBOMCTBA

42 KOHIIEHTPUPOBAHHOM CEpHOM bubmorexa IIOK
KHCIIOTEL https://m.edsoo.ru/00ae0e18
[IpakTuueckas pabora Ne 5. Pemenue

43 3KCIIEPHMEHTAIBHEIX 337134 10 TeME: bubimoreka [LIOK
«ITozrpyImna KHciopoiay. https://m.edsoo.ru/00ae103e

" [ToBTOpEeHME, 0000IIIEHNE TEMBI Bu6nuorexa LIOK
«Hemeramen. https://m.edso0o.ru/00ae1156

45 Kontponbras padorta Ne 3 o Teme: Bu6miorexa [[OK
«IloArpynna KUCIOPOLA». https://m.eds00.ru/00ae1156

45 OO11ast XxapaKTepUCTUKA HEMETAIIOB Bu6morexa [OK
NOATPYMINbI a30Ta. A3OT. https:/m.edso0.ru/00ae1278

47 Ammuak Conu aMMOHUSL. bubnnoreka IIOK

https://m.edsoo.ru/00ae14b2

IIpakTuyeckas pabora Ne 6. Bu6muorexa LIOK

48 [ToyueHue aMMHuaKa U OMBITHI C HUM. https://m.eds00.ru/00ae14b2

49 Kucnoponnsie coequHeHns a3oTa. bubnuorexa [IOK



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

OO01Me CBOUCTBA a30THOM KUCIIOTHL.

https://m.edsoo.ru/00ael5e8

Oco0Oble CBOMCTBA a30THOM KUCIIOTHI.

bubmmoreka [{OK

50 https://m.edsoo0.ru/00ae15e8
Conu a30THOM U a30THCTOMN KUCIIOTHI.
51 A30THBIE y10OpEHMUSI.
52 ®ochop. Coenunenus docdopa. bubmoreka [IOK
https://m.edso00.ru/00ae1886
[IpakTueckas paborta Ne 7. Pemenue
53 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME: bubmorexa IIOK
«Iloarpyrma a3oTay. https://m.edsoo.ru/00aelae8
5 [ToBTOopenue Temsl «lloarpymnmna Bu6nuorexa LIOK
a30Ta» https://m.eds00.ru/00aelc64
5 KontponsHas padota Ne 4 Bu6morexa [OK
«Iloarpynma asora» https://m.edsoo.ru/00aelc64
56 VYrnepoa. Okcunel yriaeposa. bubnuoreka [JOK
https://m.edso0.ru/00ae1d86
57 YTroJibHasA KACJIOTA U €€ COJIU. bubmuoreka [JOK
https://m.edso0.ru/00ae35e6
[IpakTuueckas pabora Ne 8.
58 ITomy4yenue okcuna yraepona (1V) u
U3Y4YEHHE €r0 CBOMCTB.
50 Kpemuuii. CunnkarHas Bu6nnorexa LIOK
TPOMBILILICHHOCTD. https://m.eds00.ru/00ae3de8
60 [ToBTOpEeHue Temsl "DnemeHTHI 4 bubnuorexa [IOK



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

IpYIIIbI TJIABHOM NOArpyns!"

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

[TIoBTOpEHME: CTPOECHHE aTOMA.

61 XUMHYECKas CBI3b. 1
[ToBTOpEHUE: OCHOBHBIE KJIACCHI
62 HEOPraHMYECKUX COCAUHEHUN 1
6 [ToBTOpEHUE: OKUCIUTENBHO- . bubmmoreka [{OK
BOCCTAHOBUTEIbHBIE PEAKIINHU https://m.edsoo.ru/00ae3f50
o4 [ToBTOpEHME: PaCTBOPHI. peaAKIINH . Bubimoreka LIOK
MOHHOTO OOMEHa https://m.edso0.ru/00ae4270
5 [ToBTOpEHME: TEHETUYECKAS CBA3b . Bubinorexa LIOK
HEOPraHWYECKUX BEIIECTB https://m.edso0o.ru/00ae4270
66 [ToBTOpEHME: perieHre 3a1a4 pa3HbIxX . Bu6inorexa LIOK
THUIIOB https://m.edsoo.ru/00ae0d0a
. [ToBTOpEHME perieHne 3a1a4 pa3HbIX . Bubimoreka LIOK
THUIIOB https://m.edsoo.ru/00adb33c
68 ! bu6mmoreka [JOK
https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

VYuebnuk 9 xiacc Astop ['abpuensan O.C . U3narensctBo Jpoda 2022 oI'0C

METOANYECKHUE MATEPHAJIbBI JJIS1 YUUTEJIA

[IpoBepouHbIe U KOHTPOJIbHBIE paOOTHI HAMTMCAHBI K YUeOHUKY 0a30BOTO
ypoBHs 1o xumuu O. C. I'aGpuensna, U. I'. OctpoymoBa u C. A. Cnagkosa aiis 9
Kjacca oOueoOpazoBaTeIbHbIX OpraHU3alMii

Meronunu.nocobue. 'abpuensan O.C., Kynuosa A.B. JIPO®A, kopnopauus
"Poccuiickuii yueOuuk" 2017t

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

Xumus s Beex (http://kontren.narod.ru).
Anxumuk (http://www.alhimik.ru/)

http://school-collection.edu.ru

http://fcior.edu.ru

http://him-school.ru

https://scienceforyou.ru

https://resh.edu.ru



https://sbooks.ru/products_filter.php?f3=%D0%93%D0%B0%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD+%D0%9E.%D0%A1.&cPath=10
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://him-school.ru/
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