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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO 001Iero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEMIIUU MPernogaBaHus y4eOHOro npeamMera « XuMus)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE peAMETHOE coJiepKaHue,
peaycMaTpuBaeT paclpeesieHue €ro Mo KiaccaM U CTPYKTYPUPOBAHHE I10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh  U3YYEHUS] XUMHH C YY4ETOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs, a TakKe TpeOOBaHMM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUM O MaTepPUATHLHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (OPMUpOBAHUE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBaeT OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOYyYarOIMnXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMUU CHOPMHUpPOBaAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHYECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPyromy, BBITIONHSS (GYHKIMA OOBACHEHHS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpPUPOJbI, IIEHHOCTHOTO OTHOIIEHHWS K HAaydYHOMY 3HaHHUIO U
MeTOoJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yueHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEHUINX (PaKTOB, IMMOHATHHA, 3aKOHOB M TCOPETUUCCKHUX ITOJIOKCHHM,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHLHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HMCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GOopMHpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOy4JaronmMxcss K CaMOCTOSATEIbHON IO3HABATEIbHOM €ATEIbHOCTH, HAyYHbIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETCHIIUI), MMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUHU, TPUMEHATh WX MPH PEIICHWH MpoOjeM B TOBCEAHEBHOW >KH3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY U TPYAOBOM JEATENBHOCTH B LENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdUIIsS M HAMPABICHHOCTH NaTbHEUIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPXKXAHUE OBYUEHUA

BemecTBo M XMMHUYeCKasi peaKIus

[Teprnonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalus, KaIbLUA U HX
COCIMHEHNU B COOTBETCTBHUM C IIOJIO)KEHUEM 3JIEeMEHTOB B I[lepnommueckon
CUCTEME U CTPOCHHUEM HX ATOMOB.

CrpoeHre BellecTBa: BHJBl XMMHUYECKOW CBS3M. THIIBI KPHUCTAUIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMAYeCKUX peaklyid Mo pa3auyHbIM MPU3HAKAM (IO YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEINIOBOMY 3(PQeKTy, Io
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHUIO KaTajau3aropa). DK30- U SHIOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpaTUMbIX XMUMHUYECKUX peakuusx. [IoHATHEe O rOMOreHHBIX U IeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETbHO-BOCCTAHOBUTENIFHBIE  PEaKIUM,  JJIGKTPOHHBIN  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIHOU peaKunu. CocraBiienue YPaBHEHHUM

OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIOJB30BaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 2AEKTPONUTHIECKON TUCCOUUALMU. DIIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
KaTnonbl, aHnoHbpl. MexaHu3M AUCCOLMALMM BEIIECTB C PA3JIMYHBIMU BUIAMHU
XuMudeckon cBsizu. CteneHs Aucconuanuu. CHUIbHBIC U CIA0bIE DJIEKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peakIuii MOHHOTO OOMeHa,
IOJIHBIE M COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W COJel B CBETE€ TMPEIACTaBICHUNA 00 DICKTPOIUTUUECKOMN
nucconunanyu. KauecTBeHHbIE peakiiuv Ha HOHBI. [IoHsATHE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB W HEMETa/uloB (rpadura W aiamasa), CJIOKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKINu



OT BO3ACHCTBUS pPAa3IMUHBIX (AKTOPOB, HCCIEAOBAHUE DBIEKTPOMPOBOAHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMALMM KHUCIOT, LIEIOYEeHd U CoJIed
(BO3MOXXHO  HCHOJB30BAHME BUJEO MAaTEPHANIOB), IMPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPHU3HAKM  TNPOTEKAHHWS  peakludid  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJIEHUE Tas3a, oO0Opa3oBaHUWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHre, peaklMH pa3yIoKEHUs, COEIUHEHNUs), PACIIO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
HKCIEPUMEHTAJIbHBIX 33]1a4.

HemeTaJsibl 1 MX COeIMHEHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOTeHOB. XMMHYECKME CBOWCTBA Ha IpHUMeEpe  XJopa
(B3auMoOJIEHiCTBUE C MeTayIaMH, HeMeTaJylaMH, IIejouaMu). XJIOpPOBOJOPO/I.
ConsHast KuCI0Ta, XUMUYECKHE CBOMCTBA, IOJyYECHHE, NMpUMEHEHHe. [lericTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHW3M YeJIOBEKa. BaxkHeWmme XJIopuabl U HUX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (PU3NYecKue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpOCHHE, (PU3HUYECKUE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3anueckue U XUMUYECKHE CBOHcTBa (oOmue Kak
OpeCTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peaklvu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHOco0a MOJYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcaoThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS pEAKLMs Ha
cynb(dar-uon. HaxoxneHnue cepbl U €€ COCNMHEHMI B MpUpojie. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE O,
3arpsi3HEHHE BO3/yXa M BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OOmast xapaktepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTPAHEHHE B MPUPOJIE,
¢uznyeckue U XxuMuyeckue cBoiictsa. Kpyrosopot a3ora B nmpupoje. AMMUak, ero
duznyecKkue 1 XMMHUYECKHUE CBOMCTBA, oyyeHue U npuMenenue. Conn aMMOHMS,
ux QU3NUECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (PU3UYECKUE U XHUMHYECKUE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENs Kiacca KUCIOT U CHEIU(pUYECKHE).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
ynoopeHuil. XuMHUUECKOe 3arpsi3HeHUE OKPYKaroIIe cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHHWE BO3Ayxa, MOYBBI W BOA0EMOB). Docdop,



annotpornueie Monupukanuu ¢docdopa, GuzMUECKUe U XUMUYECKHUE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciaora, GU3NIECKHE U XUMHUIESCKUE CBOMCTBRA,
nonyudenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YIO0OPSHUIA.

Oo6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHUS.  YIJIepoja,  aUIOTPOIHBIC
MOAU(UKAIINKA, PACTIPOCTPAHCHUE B MpUpoae, (U3HUYECKHE U XUMHUYCCKHE
cBorcTtBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOOJEMBbl, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KJWMaTa, MapHUKOBBIN
ahdexT. YrompHas KACIOTa U €€ COMM, UX (PU3MIECKHUE U XMMHYECKUE CBOMCTBA,
noilyuyeHue W TnpuMeHeHne. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35UCTBE.

[TepBoHaYaTbHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTHUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKH YIJIEBOJOPOAOB (yroib, NPUPOAHBIA Ta3, HEPTh),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BaKHBIX BEIECTBAX: KHUpaX, OeNKax, yrieBojax — U ux
pomM B OKM3HM 4YeloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHUYECKHX U
HEOPTaHUYECKUX COCTUHEHUH.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJyYCHHE H
npumeHenue. CoenuHeHHs KpemMHHUsT B mpupone. OOmme mnpeacTaBieHus 00
okcuzae kpemuaus (IV) u kpemuueBoii kucinore. CHIMKATB, X UCIOJIb30BAaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BaskHeWIne CTpOUTETbHBIE MaTepHalbl: KEpaMHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIH30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MIPOBEICHUE KAYeCTBEHHBIX PEAKIIMN Ha XJIOPHUJI-MOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpAKAMOIMNE (PU3NUECKHE M XUMHUYCCKHE CBOMCTBA
raJIOTEHOB M WX COEIWHEHUW (BO3MOXKHO HCIIOJIb30BAaHUE BUJICOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl MU €€  coeAuHEHUSIMH  (BO3MOXXHO  HCITOJIb30BaHUE
BUJICOMATEpHUAIIOB), HAOJIIOEHUE Mpollecca OOyTJIMBaHUS caxapa Mo JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBlIeHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKIny Ha Cyabdar-
WOH W HAOIIOJeHWe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3HUUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COEIAUHEHHH (BO3MOXKHO HCIOJb30BaHUE



BUJICOMATEPHAIOB), 00pa3aMi a30THBIX U (HOCPOPHBIX yIAOOpEHUH, MoydeHue,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOWCTB aMMHakKa, IPOBEJICHUE
KaueCTBCHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-moH u m3ydeHne NMpu3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3yUYCHHE Mozenein
KPUCTAJUIMYECKNX PEIMIETOK anmasa, Tpadwura, ¢ywiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBE/ICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-MOHBl M W3YYECHHE TNPU3HAKOB HUX IMPOTEKAHMS, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHenme HeMETAIUTbl U UX COCTUHEHUS.

MeTtajuibl 4 MX COCAMHEHUS

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUHU
ux TmonoxeHus B llepmommyeckor cucreMe XuMU4ecKux diaeMmeHtoB JI. WM.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKUH  PAX
HaMpsHKeHU MeTauoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocOObl TONy4eHUs MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3auMThl X OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUUECKHUX
anemeHToB . 1. MenneneeBa, CTpO€HHME UX aTOMOB, HaXOXJIEHUE B IPHUPOJE.
duznyeckre U XUMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIBI U
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIEeNOYHBIX METaIOB W HX
COECIVMHEHNH.

[Ilenoyno3eMenpHblE META/UIBI MAarHUM W KaJbLUHW: TIOJOXKEHUE B
IIeprnonnueckoin cucreMe xumMudeckux snemeHToB [[. Y. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3ndecKkue 1 XMuMUYECKUE CBOMCTBA MarHus
W Kanblus. BaxuHelmue coequHeHUs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJOMUHHI: TIoNI0keHuE B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOE€HHE aToMma, HaxOxAcHHE B mpupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
ATFOMHUHUSL.

Keneszo: monoxenue B [leppuoandyeckor CHCTEME XUMUYECKHAX JIEMEHTOB [l.
. MengeneeBa, CTpOCHHE aTOMa, HAaXOXJIEHUE B mpupoae. Pusnmyeckue Hu
XUMHYECKHEe CBOMCTBA xkene3a. OKCHIbI, THApoKcH bl U conr xernesa (1) u xxenesa
(1), ux coctaB, CBOWCTBA H MOJyUYCHHE.



Xumuueckuii IKCnepumeHm:

O3HAaKOMJIEHHE C O00pa3llaMM METalIOB M CIUIaBOB, HX (DU3HUECKUMHU
CBOMCTBaMH, M3yYEHHE PpE3YJbTaTOB KOPPO3UUM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJECUCTBUS OKCHIA
KaJbIUg W HaTpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS Kelle3a B KUCIOPOJE
(BO3BMOKHO  KCHOJIb30BAHME  BHJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLHs, aJIFOMUHUS, LUHKA, JKEJe3a
(I u xenesza (111), meau (11), HaOmOACHKE K ONMKCAHUE MPOILIECCOB OKPAIIMBAHHMS
IJIaMEHU HWOHAMHU HaTpusl, Kaldusd U KajlblUusg (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA ATFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxueiue
METAJUJIbl K X COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IIOBCEAHEBHOW MKU3HM YeNlOBeKa. be3omacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpYyKarolleh cpenbl (MpejesbHas J0omycThUMas
KOHIIeHTpaIus BemiecTs, nanee — [1JIK). Pons xuMuu B pemieHnn 3KOJI0THYECKUX
npooiem.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesrcnpeomemnbnie ceasu

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccupukaiusi, TMePUOAUYHOCTh, HAOJIOJICHHUE,
HKCIEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, MMapPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHAIHI.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, DSJICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH, JIUAJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CIUIaBbl, (PU3UYECKHE BEIWYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.



buonorus: dortocuntes, nprxanue, Omocdepa, PKOCUCTEMA, MHUHEPATHLHBIE
yI0OpeHusi, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, IUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOJIBI,
TI0JIC3HBIE HCKOIIaeMbI€, TOTLTUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

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

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAUI0, NOHMMAaHWs 3HAYEHHS XWMHWYECKOM HAYKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOU MAEATEIBHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHHE W TIOCTYIIKM CBOMX TOBAPHUILEH C TMO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIIHOCTH HAYYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CHOCOOHOCTh K  CcaMOOOpa30BaHUIO, MPOEKTHOW U HCCIIENOBATEIbCKOM
JESATEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHbI 310POBbBSI:

OCO3HAHME [ICHHOCTU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 KW3HMU, OCO3HAHUE IOCIEACTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJUMOCTH  COOJNIIO/IEHUsT TMpaBui  OE30MaCHOCTH TpH  OOpallieHuu ¢
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs NPEJAMETHBIX 3HAHUW MO0 XUMHUH, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B PO(HECCHOHATILHOM CpEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBAaThCA UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, IKCIIEPUMEHT U JAPYroe.), KOTOphIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, PETYJISTHBHBIC), KOTOphIE oOecreunBaioT (OpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIILICHUSI TPU OCBOECHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(UKAIMKA XUMHUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHBOPEYUMS B U3yUaEMbIX MPOLIECCAX U SIBJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OpPraHU3aIllMd M TPOBEACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KpPUTUYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEIEHHOTO THUIIA, TIPHOOPETEHHUE ONBITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXXHBIMUA CXEMaMH, JAuarpaMMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSl  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJibTaThl  ITO3HABATEIIbLHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOrOo COTPYAHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOMU
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3PeKTUBHBIE CITOCOOBI pelIeHUsl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOIO pe3yJibTaTa 3asBJICHHON LETU, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

NPEIMETHBIE PE3YJIBTATbBI
B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
COJEp)KaHUs, YCTaHOBJIEHHOTO JaHHOW (QeaepanbHONM paboueil mporpamMmon,



BBIICIISIFOT: OCBOCHHBIC OOYYAIONMIMMHUCS HAy4YHBIC 3HAHUS, YMEHUS U CIIOCOOBI
JNeucTBUM, cnenuduueckue g OpeAMETHONM o0nactu  «XUMHS», BUIABI
JNEATeIbHOCTH 1O  TMOJYyYEHHI0O HOBOTO  3HAHWS, €ro HWHTEpIpEeTaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIlUsIX.

K xonIy oOydenus B 9 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XHWMHUYECKUX MOHSATUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHULATEIBLHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYecKas CBs3b, TEIUIOBOU 3PdeKT
peakiuu, MOJib, MOJISIpHBIA  00BEM,  PacTBOp,  DBJIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, JJICKTPOJUTUYECKAs HUCCOLMALMS, PEAKIMM HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEeoOpaTUMbIE pPEaKIMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIUH,
OKHUCJIUTENb,  BOCCTAHOBUTEIb,  OKHCICHWE W  BOCCTAaHOBJICHHUE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
MEeTaJTMYeCcKas), KpUCTAIMYECKash penieéTtka, KOppo3usi METaJlIoB,
CIUIAaBbl, CKOPOCTh XHUMHUYECKOW peakuuu, MPEeAeiabHO OMyCTUMAas
konueHTpanus [1/IK Bemectna;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMMHUYECKHX TIOHSATUH U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BaTh XHWMUYECKYIO CHUMBOJHMKY JJIS COCTaBJeHHUS (HOpMYyJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OIpPEIENATHh BAJEHTHOCTh U CTENEHb OKUCJICHUSI XUMHYECKUX AJIEMEHTOB B
COCMHEHUSAX PA3JIMYHOTO COCTaBa, IMPUHAMJICKHOCTh BEIIECTB K
ONMpeAeNnéHHOMY KJIACCy COEOUWHEHUU Mo ¢opmyrnam, BHJI XUMHYECKOU
CBs3M (KOBAJICHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIIMHEHHUSX, 3apsiji MOHA M0 XUMHUYECKON (QopMylie, XapakTep cpeibl B
BOJIHBIX PAaCTBOpaxX HEOPTraHUUYECKUX COCAMHEHUU, TUM KPUCTAITUMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpbiBaTh cMbici [lepuonnueckoro 3akona /[I. M. MengeneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
tabnmmunyto Gopmy [lepuoanueckoid CUCTEMbl XUMHYECKHX DJIEMEHTOB:
pazMyath TMOHSTHS «rJaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynna (b-rpynma)», manesie u OOJbBIIME MEPUOBI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IIEPUOAUMYCCKONM TabauIe, C
YUCJIOBBIMU  XapaKTEpUCTHKAMH  CTPOCHHSI  aTOMOB  XHUMHUYECKHUX
JMIEMEHTOB (COCTaB W 3apsia sApa, OOIIee YHCIO DJIEKTPOHOB U
pacmpenieieHie WX 10 DJICKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHe



3aKOHOMEPHOCTH B M3MEHEHHU CBOWCTB JJIEMEHTOB M UX COCIWHCHUU B
npeaenax MaJbIX IMePUOIOB U TJIABHBIX TOJATPYII C YIETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMUYECKHUE JJIEMEHThI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKHE pPeakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO U3MEHEHHUIO CTETICHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) 0OIIME W crenuduueckrue XUMHUYECKHE
CBOMCTBAa TMPOCTHIX W CJOXHBIX BEIIECTB, MOATBEPXKIasi OIMHUCAHKE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTAaBJISITh YPAaBHEHHUS JJICKTPOJUTHYCCKON HUCCOIUAIIANA  KHUCIIOT,
HIeJIOYEH U COJICH, MOJTHBIE U COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHUS pEakluid, MOATBEPKIAIOIIUX CYIECTBOBAHKE
TEHETUYECKOM CBS3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKpbhIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHUS,
BO3MOKHOCTH TIPOTEKAHUSI XMMUYECKHX TMPEBpPALIEHUNH B Pa3IUYHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PacUEThI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coON0aTh  MpaBuUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7a00paToOpHbIM  O0OPYJIOBAaHMEM, a TakXe TNpaBujia oOpalieHust ¢
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TO TMOJYYECHUI0O U COOMpPAHUIO
ra3000pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM IMYTEM XJIOPUI-, OPOMUI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX pacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEpAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTH3aIlii0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi WM3Y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAYYHbIE METOJbl TIO3HAHUS —



HaOIOICHUE, M3MEpPEHNEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pEalbHBIA H
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue
(undposbie)
n/ pa3esioB U TeM Bcer  Kontpouabn IIpakTnyeck
oOpa3oBaTejibHbIE
n NPOrpamMMsl 0 ble padoThI ue padoThl
pecypchl
Pa3znea 1. BemmecTBo U XUuMH4YeCKHe peakuu
IToBTOpEeHue u
yriIyOJIeHHE bubnmoreka [JOK
1.1 3HAaHUH OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pas3zenoB Kypca 8 36
KJlacca
OcHOBHBIC
3aKOHOMEPHOCTH bubmorexa HOK
1.2 P 4 https://m.edsoo.ru/7f41a6
XUMHUYECKUX 36
peakuuii o
DNEKTPOIIUTUYECK
as TUCCOLMAIIHS. but6mmoreka [IOK
1.3 XUMUYECKUE 8 1 1 https://m.edso0o.ru/7f41a6
peaKIyu B 36
pacTBopax
Hroro no pazneny 17
Pa3znen 2. Hemerasuuibl U MX cOeIMHEHMSI
O6mmas
XapaKTEePUCTHKA
MIECKIX bu6mmoreka [IOK
2.1 4 1 https://m.edsoo.ru/7f41a6
anemeHToB VIIA- 36
TPYIIIBL. o
I'anmorensr
O6mmas
XapaKTepUCTHKA
CHMAECKIX bu6mmoreka [IOK
2.2 6 https://m.edsoo.ru/7f41a6
anemeHToB VIA- 36
rpynnsl. Cepa n eé€ o
COCMHEHHUS
O6mas
XapaKTEePUCTUKA bubnnoreka [JOK
2.3 XUMHUYECKHUX 7 1 https://m.edsoo.ru/7f41a6

s1eMeHTOB VA-
rpynmnsl. A30T,

36
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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dochop u ux
COCTMHECHUS

Oo6mas
XapaKTEePUCTHKA
XUMHUYECKUX

24 anemeHToB |VA-
rpynmnsl. YTiaeposa
Y KPEMHUM U UX
COETUHEHUS

8

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a6
36

Hroro no pazneny

25

Pa3zgen 3. MeTa/iIbI M BX COeIUHEHU S

OO0uue cBoicTBa bubmotexa [JOK

3.1 4 https://m.edsoo.ru/7f41a6
METAJIIOB

36

Baxneiimme bu6mmoreka [JOK

3.2 METaJUIbI U UX 16 https://m.edsoo.ru/7f41a6
COCOUHEHUS 36

Htoro no paznemny 20

Pa3nen 4. Xumus u oxkpy:xamomas

cpena

BemectBa u bubmuoreka [JOK
4.1 Marepuabl B 3 https://m.edsoo.ru/7f41a6
JKU3HH YEJIOBEKA 36
Hroro no pasneny 3
bu6mmoreka [JOK
PesepsHOe Bpems 3 https://m.edsoo.ru/7f41a6
36
OBIIEE
KOJIMYECTBO 68
YACOBIIO
IMPOTPAMME

INOYPOYHOE IIVTAHUPOBAHUE

9 KJIACC
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KosnnuectBo 4yacos JJIeKTPOHHBIE
Ne Jara
1/ Tema ypoxa Bee Koutpoar = IIpakTuuec wyuen uugpoBbIe
HBIE KHe oOpa3oBaTe/ibHbIE
! ro padoThbI padoTbI i pecypcbl
[Tepuoanueckuii
3aKOH.
[Mepuonnueckast Bubnoreka [IOK
cucrema 1 https://m.eds00.ru/00
XUMHYECKHAX adb59e
anemenToB Jl. .
Menpeneena
3aKOHOMEPHOCT
U B U3MCHEHUU
CBOWCTB bu6mmoreka [IOK
XUMHUYECKUX 1 https://m.eds00.ru/00
5IIEMEHTOB adb6b6
MEPBBIX TPEX
MIEPHOJIOB
Knaccudukanms
W HoMeHKIATYpa bubnnorexa [HJOK
O 1 https://m.eds00.ru/00
adb7e2
BEILICCTB
Bunasr
XUMHYECKOU bu6mmoreka [IOK
CBSI3U U TUITBI 1 https://m.eds00.ru/00
KPUCTAILITUYECKH adbac6
X peIETOK
KoHntposbHas
pabota Nel o
TeMe
«IToBTOpEHue u
yriryoneHue 1 1
3HaHUH
OCHOBHBIX
paszienoB Kypca
8 Knacca»
Knaccudukanus
XUMHYECKUX bubmuoreka [JOK
peakuuii mo 1 https://m.edso00.ru/00
pa3TAYHBIM adbch0
MpU3HAKaM
Ilonsarue o 1 bu6mmoreka [IOK

CKOPOCTH

https://m.edso0.ru/00
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XUMHYECKOU
peaKkIuu.
Ilonstue o
TOMOI'€HHBIX U
TeTEPOreHHBIX
peaKkiusx

[Tonsitue o
XUMHUYECKOM
PaBHOBECHH.
DaKTOpHI,
BIIMAIONINE HA

adbe9a

bu6mmoreka [IOK

8 CKOpPOCTh 1 https://m.eds00.ru/00

XAMUYCCKOU adc28c

peaknuu u

IOJI0KCHUE

XAMHYECKOT'O

paBHOBECHS

OKHCIUTEITBHO- bu6mmoreka [IOK
9 BOCCTaHOBUTEIIb 1 https://m.eds00.ru/00

HbIE PeaKIu adcade

Teopus

ANMEKTPOIUTHYEC

Kol bu6mmoreka [IOK
10 JIUCCOITHAIUH. 1 https://m.eds00.ru/00

CuibHBIE U adcd68

cna0Oble

ANEKTPOJIUTHI

Honnrle bu6mmoreka [JOK
11 YpaBHEHUS 1 https://m.eds00.ru/00

peakuuii add448

XUMUYEeCKHue

CBOMCTBa

KHUCJIOT U

OCHOBaHMI B

bu6mmoreka [IOK

12 cpete . 1 https://m.eds00.ru/00

MIpe/ICTaBICHUIA add5d8

00

ANEKTPOIUTHYEC

KOH

JUCCOITHAIITN

XHUMHUYECKHE

CBOMCTBA cojieit bubmorexa HOK
13 1 https://m.eds00.ru/00

B CBETE

MpEeICTaBICHUIN

addgb2



https://m.edsoo.ru/00adbe9a
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https://m.edsoo.ru/00add8b2

00

AIEKTPOJIUTHYEC

KOt

JTUCCOTTHAITUT

[TonsiTue o bubnuorexa [JOK
14 TUAPOIIN3E https://m.eds00.ru/00

coler add9d4

O06o0meHue u bubmuorexa [JOK
15 cucTeMaTu3aIus https://m.eds00.ru/00

3HAaHUH addd12

[IpakTuueckas

pabora Ne 1. bubnumoreka [IOK
16 «Pemenue https://m.eds00.ru/00

3KCIEPUMEHTAIb addbfa

HBIX 3a7a9»

KonTponbhas

pabota Ne2 o

TeMe

«ONEKTPOIUTHY bubanoreka [IOK
17 eckas https://m.edso00.ru/00

JMCCOLMaus. addecO

XUMHYECKHUE

peakiuu B

pacTBopax»

Oo6mas

XapaKTEePUCTHKA

- bubnuotexa [JOK
18 XHMIecKIe https://m.eds00.ru/00

. addfe?

CBOICTBa Ha

puMepe XJopa

XII0pOBOAOPOA.

Consnas

KHUCJIO0Ta, bu6mmoreka [IOK
19 XUMHUYECKHE https://m.eds00.ru/00

CBOMCTBA, adel04

MOJTy4YeHUeE,

MIPUMCHCHHE

IIpaxTrueckas

pabota Ne 2 o

Teme bubmuorexa [JOK
20 «[Tomy4uenne https://m.eds00.ru/00

COJITHOH ade348

KHCJIOTBI,

HU3y4CHUE e€
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CBOWCTB»

21

Brrancnenus no
YpaBHEHUSIM
XUMHYECKHUX
peakuuii, eciiu
OJVH U3
pearcHTOB JIaH B
H30BITKE

bu6mmoreka [IOK
https://m.edsoo.ru/00
ade488

22

O6mas
XapaKTEePUCTUKA
3neMeuToB VIA-

TpyMIIbI

bu6mmoreka [IOK
https://m.edsoo.ru/00
ade64a

23

24

25

26

AnnotponHsie
Moau(pUKAITIT
CEpBI.
Haxoxnenue
Cephl U €€
COETUHEHUN B
MPUPOJIE.
XUMHUYECKHE
CBOWCTBA CEPbI
CepoBojsiopoj,
CTpOCHHUE,
(dbuznvecKue u
XHUMHYECKHE
CBOICTBa

Oxcuppl cepsl.
Cepnas
KHCIIOTA,
¢duznyeckue u
XUMHAYECKHE
CBOMCTBA,
pUMEHEHHE

XUMHUYECKHE
peakuuu,
JICXKaIue B
OCHOBE
MIPOMBIIIIICHHOT
o criocoba
MOJTy4YEeHUs
CEepHOM
KHCJIOTHI.
XHUMHUYECKOE
3arpsi3HEHUE

bubmuorexa [JOK
https://m.edsoo.ru/00
ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00
ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00
adea28

bubmuorexa [JOK
https://m.edso0.ru/00
adec8a
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OKpYy>Karolen
Cpelbl
COETMHEHUSIMU
cephl

Briuucienue
MacCOBOH J0JIU

bu6mmoreka [IOK

27 BBIXOJa 1 https://m.eds00.ru/00
IPOJIYKTa adec8a
peakmuu
O6mas
XapaKTePUCTHKA
s1aeMeHTOB VA-
rpyniel. A30T, bubnmoreka [JOK
28 pacrpocTpaHeHH 1 https://m.eds00.ru/00
€ B IPUPOJIE, adeeab
¢busnveckue u
XUMUYCCKHE
CBOMCTBa
AMMuak, ero
(dbuznvecKue u
N HMIECKIE bubmuorexa [JOK
29 cBOficTRa 1 https://m.eds00.ru/00
’ adf004
MOJTyYCHUE U
MIPUMCHCHUE
IIpakTrueckas
paborta Ne 3 o
TEME bu6nmoreka [JOK
30 «[Tomy4uenne 1 https://m.eds00.ru/00
aMMHMaKa, adf180
W3YYECHHE ero
CBOMCTB»
A3zoTHas
KHCIIOTa, €€ bu6mmoreka [JOK
31 ¢buznveckne u 1 https://m.edso00.ru/00
XUMHYECKHUE adf306
CBOICTBa
Hcnons3oBanue
HUTPATOB U
cojiell aMMOHHS
B KAUCCTRE bu6mmorexa [IOK
32 MUHEpATHEIX 1 https://m.edso00.ru/00
adf518
yIoOpeHuit.
XumMmuyeckoe

3arpsi3HeHUE



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

OKpYy>Karolen
Cpelbl
COETMHEHUSIMU
azoTa

33

34

dochop. Oxcun
docdopa (V) u
dbochopuas
KHCIIOTA,
(dbuznveckue u
XUMHAYECKHE
CBOMCTBA,
MOJTyYeHHE

Hcnons3zoBanue
dbocdaros B
KauecTBe
MUHEPAITBHBIX
yIoOpeHui.
3arpsi3HeHue
IIPUPOIHOMN
Cpensl
dhocharamu

bubmuoreka [JOK
https://m.edsoo.ru/00
adf68a

bubmuoreka [JOK
https://m.edsoo.ru/00
adfc20

35

Yraepon,
pacmipocTpaHeH!
€ B IpUpPOJIE,
(dbuznvecKue u
XUMHYECKHE
CBOMCTBA

bubmuorexa [JOK
https://m.edsoo.ru/00
adfd9c

36

OKcuanl
yriiepojia, ux
¢duznyeckue u
XUMHYECKHE
CBOICTBA.
OKOJIOTUYECKHE
pOoOJIEMBI,
CBSI3aHHBIE C
OKCHJIOM
yriaepona (1V)

bu6mmoreka [IOK
https://m.edsoo.ru/00
adfebe

37

38

YroapHasa
KHCJIOTa U €€
COJIN

IIpaxTrueckas
pabota Ne 4 o
TeEME
"Ilonyuenue

bu6mmorexa [IOK
https://m.edso0.ru/00
ae006¢

bu6mmorexa [IOK
https://m.edsoo.ru/00
ae027e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

YTIEKUCIIOTO
rasa.
KauecTBennas
peakuus Ha
KapOoHaT-MOH"

[TepBoHavaIbHBI
€ noHATUs 00

bubmuoreka [JOK
OpraHNU4YeCKHUX
39 BOLICCTRAX KAK O https://m.eds00.ru/00
m ae054e
COCIMHEHMSIX
yriepojaa
KpeMuuii i ero bu6mmoreka [IOK
40 S https://m.eds00.ru/00
A ae080a
[IpaxTrueckas
pabora Ne 5.
Pemenue
JKCIIEPUMEHTAIb bubnuorexa [JOK
41 HBIX 3a7a4 I10 https://m.edso0.ru/00
Teme ae0bf2
«Baxmneimme
HEMETAJUIBI K UX
COCIMHEHMS
KonTponbhas
pabota Ne3 o
bu6mmoreka [JOK
TEME
42 . https://m.edso0.ru/00
«Baxuneimnme
ae0el8
HEMETAJUIBI B UX
COCTMHEHUS
OO6mas
XapaKTEePUCTHKA
XAMUYECKHUX
DJIEMEHTOB —
METAJIJIOB.
Merannuueckas bu6mmoreka [IOK
43 CBSI3b U https://m.edso00.ru/00
MeTalInJyecKas ael03e
KpUCTaJUTMYECKa
s peLIETKA.
dusnyeckue
CBOMCTBA
METAJIJIOB
bu6nmoreka [JOK
XuMudeckue
44 . https://m.edso0.ru/00
CBOMCTBa

2e1156



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

METaJUIOB.
DIIEKTPOXUMUYE
CKHUH psif
HanpsHKEHUN
METaJJIOB

OO01ue crioco0sl

MOJTyYCHUS
METAJLIIOB.
CnnaBbl.
Beruucnenus no
bubmuoreka [JOK
45 YPapHEHIIM 1 https://m.edso00.ru/00
XI/IMI/I‘-IefJKI/IX 261156
peakuuii, ecnu
OJIMH U3
pearcHTOB
COJICPKUT
puMecH
Ilonsarue o bu6mmoreka [IOK
46 KOppO3HH 1 https://m.edso0.ru/00
METaJJIOB ael278
bu6mmoreka [IOK
47 ﬁiizzizme 1 https://m.eds00.ru/00
ael4b2
Okcuael 1 bu6mmoreka [IOK
48 TUAPOKCHIBI 1 https://m.eds00.ru/00
HATPUS U KaJus ael4b2
IllenouyHo3eMeENB
HBIE METAJLJIbI — bubmorexa HOK
49 Kb 1 1 https://m.eds00.ru/00
N aelse8
MarHui
Baxneiimme bu6mmoreka [JOK
50 COCIMHEHHS 1 https://m.eds00.ru/00
KaJIbIMs aelbe8
O6o06mmenue u
51 CHCTEMAaTH3aIUs 1
3HaHUH
XKécTtrocTh bubmuorexa [JOK
52 BOJIBI M CITOCOOBI 1 https://m.edso00.ru/00
€€ yCTpaHEHHUS 2e1886
IIpaxTrueckas
pabota Ne 6 o bubnnorexka [JOK
53 TeMe 1 https://m.eds00.ru/00
"YK&cTkocTh aelae8

BOJbI 1 METO/bI



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8

e€ ycTtpaneHus"

bu6mmoreka [IOK
54 ANIOMUHUH https://m.eds00.ru/00
aelc64
AmdoTtepHbIe
- bubmuoreka [JOK
CBOICTBA
55 oKCHAA T https://m.edso0.ru/00
A aelc64
THJIPOKCH/IA
bu6mmoreka [IOK
56 Kemneso https://m.edsoo.ru/00
ae1d86
Oxcupl,
bu6mmoreka [IOK
TUIPOKCUIBI
57 https://m.edso0.ru/00
comu xene3a (11)
ae35e6
u xenesa (I11)
O06006111eHE U
58 CHCTEMATH3ALI
3HAaHUU
[IpakTrueckas
pabora Ne 7.
Pemenue
JKCIIEPUMEHTAJIb bubnuoreka [IOK
59 HBIX 3a/1a4 [0 https://m.edsoo.ru/00
Teme ae3de8
«Baxueiinue
METaJUIbl U UX
COEIUHEHUSD)
Brrauciennsa nmo
ypaBHEHUSAM
XUMHAYECKAX
peakuuii, eciu
OJINH U3
peareHToB JIaH B
bu6mmoreka [JOK
N30BITKE WITH
60 CONCDIKIT https://m.edso0.ru/00
Aep ae1750
TIPUMECH.
Brraucinenns
MacCOBOH J0JIU
BBIXOJ1a
MPOIYKTa
peaknuu
O0600111eHE U
61 cUCTEMaTH3aIIHs

3HAHUH



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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KonTponbHas

pabota Ne4 mo
62 TEME ) 1
«Baxnenmue
METaJIbI U UX
COEIUHEHHUS
BemecrBa n
bubmuoreka [JOK
MaTrepuaibl B
63 THEBHOG 1 https://m.eds00.ru/00
IMOBCEIHEBHOM 26350
’KM3HH YeI0BEKa
XHUMHYECKOE
bubmuoreka [JOK
3arpsi3HEHUE
64 . 1 https://m.eds00.ru/00
OKpY KaloIIeH 204270
Cpelbl
Pons xumuu B
bubmuorexa [JOK
perieHnu
65 1 https://m.eds00.ru/00
DKOIOTHYECKUX 264270
npobiemM
Pe3epBHbIit
YPOK. bubnnoreka [JOK
66 O06o0061IeHuE U 1 https://m.eds00.ru/00
cucTeMaTHu3alus ae0d0a
3HaHHUH
Pe3epBHbIit
YPOK. bubnunoreka [JOK
67 O06o0061IeHue 1 https://m.eds00.ru/00
CHCTeMaTHu3aIus adb33c
3HAHUH
Pe3epBHbIit
YPOK. bubnmnoreka [JOK
68 O06o06meHue u 1 https://m.eds00.ru/00
CHCTeMaTHu3aIus ad9ch2
3HAHUH
OBIIEE
KOJMYECTBO 68
YACOBIIO

[NPOT'PAMME
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