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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIISIIIIAN MPENO aBaHusl yIeOHOTO MpeaMeTa « XUMUsD»
B 00pa3oBaTeNbHBIX opranm3aiusix Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUMXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, yCTaHABJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
npeaycMaTpUBaeT paclpeielieHue €ro Imo KiaccaM W CTPYKTYpUpPOBAaHHE IO
paznenaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM Y4€OHOTO  Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAesisieT BO3MOXKHOCTU TMpeaMera st
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0O0pa30BaHMS, a TaKKe TPEOOBaHUN K
pe3ynbrataMm oOy4eHHs] XUMUHU Ha YPOBHE IeJIeH M3YUYeHUs MPeMEeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIILHOM JEATEIbHOCTU OOYYalollerocs IO OCBOCHUIO
y4e0HOT0 co/iepKaHusl.

3HaHMEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4aromierocsi, ero MpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MPOOIIEM 3/[paBOOXPAaHEHUS.

N3ydenue xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMxcs, HABBIKOB HX CAMOCTOSTEIHHOW Y4eOHOM  JIESITEIBHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JMHCTBO MPUPOBI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
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
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ uzydeHuro. ColepiaHHUe CKIIAbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TMOJy4YCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM TO3HaHUs B Hayke. M3ydeHue XWUMHUU MOPOUCXOAUT C MPUBJICYCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHN MHUPOBO33PEHUYECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHHMM TPaBWJI 0€30MacHOr0 OOpallleHuss C BEIECTBAMH B
MOBCEHEBHOM >KU3HU.

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

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUA, (POPMHUPYIOIIMM MOTHUBAIIMI0O U PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIE€ATEIBHOCTH;

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

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HW3YYEHUST XHMHH 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).



COAEPXKXAHUE OBYUYEHUA

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Tepronnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalus, KaIbLUA U HX
COCIMHEHUN B COOTBETCTBUM C IIOJOKEHUEM »3JIeMEHTOB B llepmoanueckoit
CUCTEME U CTPOCHHUEM HX ATOMOB.

CrpoeHre BellecTBa: BHJBl XWMHYECKOW CBSA3U. THIIBI KPHUCTAIUITMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K Pa3JIMYHBIM KJAcCaM HEOPTaHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMAYeCKUX peaklyid Mo pa3auyHbIM MPU3HAKAM (IO YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTETEHENW OKHMCIEHUS XUMHUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuMudeckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHEe O rOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonsarne o karanmse. [IoHsTHe 0 XUMHUeCKOM paBHOBeCUU. DAKTOPBHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHOU peaKunu. CocraBienue YpPaBHEHUU

OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIUd C  HCHOJIB30BAHUEM  METOJIa
AJIIEKTPOHHOTO OajaHca.

Teopus MEKTPOTUTUUECKON TUCCOIUAIUN. DIECKTPOJIUTHI U HEIJICKTPOJIUTHI.
Katnonsl, anHnoHbl. MexaHu3m auccOoLMalli BELIECTB C Pa3JIMYHBIMU BUIAMHU
xuMudeckoi cBsizu. CteneHs aucconuanuu. CHUIbHBIC U C1a0bIe DJIEKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peakIuii MOHHOTO OOMeHa,
IOJIHBIE M COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U COJ€M B CBeTE TMPEACTaBICHUH 00 DJIEKTPOIUTHIECCKOM
nucconnanuu. KauectBeHHbIe peakiinv Ha MOHBL. [loHATHE O THIpOIU3€e CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEIISIMUA KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKUX
BEILIECTB — METAJIOB W HeMeTaioB (rpadura u anmasa), CIOKHBIX BELIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTHM XMUMHUYECKOW pEeakiiuu



OT BO3ACHCTBUS pPAa3IMUHBIX (AKTOPOB, HCCIEAOBAHUE DBIEKTPOMPOBOAHOCTH
pacTBOpPOB BEWIECTB, IMpOLECcCa AWCCOLMALMU KHUCIOT, IIEJIOYEed U  COJIeU
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), MPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPHU3HAKM  TNPOTEKAHHWS  peakludid  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Tas3a, oO0pa3oBaHUWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peaklMH pa3yIoKEHHs, COEUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
AKCHEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJsibl 1 MX COeIMHEHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJNOTeHOB. XMUMHUYECKME CBOWCTBA Ha INpPHUMeEpe  XJopa
(B3auMoJielicTBUE C MeETa/llaMd, HEMeTallJlaMH, LieJo4aMu). XJIOPOBOJIOPOI.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IOJYYEHHE, NMPUMEHEHHE. JlericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHEWIHne XJIOpUIbl U HX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3MYecKue CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3anueckue U XUMUYECKHE CBOHcTBa (oOmue Kak
OpeCTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peaklvu,
JeXalllie B OCHOBE MPOMBILUIEHHOTO CHoco0a MOJMY4YEeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHo KuciIoThl. COMM CEpHOM KUCIIOThI, KAUECTBEHHAs pEaKLMs Ha
cynb(dar-uon. HaxoxneHnue cepbl U €€ COCNMHEHMI B MpUpojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEW Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIMU,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyeckre u XMMHUUECKHUE CBOMCTBA, NoJdy4yeHne U npuMeHenue. Conu aMMOHuS,
ux QU3NUECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (PU3UYECKUE U XHUMHYECKUE
cBOicTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M crhenuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEW aMMOHHUSL B KauyeCTBE MHHEpAIbHBIX
ynoopeHuil. XuMHUUeCKOe 3arpsi3HEHUE OKPYKAIOIIeH cpeibl COeAMHEHUIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,



annotpornuelie Monupukammu ¢docdopa, GuzNUECKUe U XUMUYECKUE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciaora, GU3NIECKHUE U XUMHUIESCKUE CBOMCTBRA,
nonyudenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YIO0OPSHUIA.

Oo6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCICHHS.  YIJIepoA,  aJUIOTPOIHBIC
Moau(UKAIIMKA, PACIPOCTpaHEHUE B Tpupojae, (U3MYecKkne W XHUMHYECCKUE
cBorcTtBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumoresa riao6anbHOrO TMOTEIJICHUS KIWMaTa, MNapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
MOJIy9IeHNE W TpuMeHeHWe. KaduecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIhCKOM
XO35UCTBE.

[TepBoHaYaTbHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTHUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOJYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BAXKHBIX BEIECTBAX: KUpaX, OeNKax, yrieBojax — U ux
poli B OJKM3HU UEJOBEKa. MaTepuaabHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHCHUM.

KpemHunii, ero ¢usnueckue M XUMHYECKHE CBOWCTBA, IMOJy4YeHUE U
npumeHenue. CoenuHeHHs KpemMHHUsT B mpupone. OOmme mnpeacTaBieHus 00
okcuzae kpemuaus (IV) u kpemuueBoii kucinore. CHIMKATB, X UCIOJIb30BAaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BaskHEWIINe CTPOUTENbHBIC MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [IpobiiemMbl 06€30MacHOr0 MCIOIL30BaHUs
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MIPOBEICHUE KAYECTBCHHBIX PEAKIIUN Ha XJIOPUJI-WOHBI U HAOJIOJICHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTPAKAMOIINEC (PU3NUESCKHE M XHMHYCCKHE CBOMCTBA
TaJIOTEHOB M WX COCIWHEHUW (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl ©U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BHUJICOMATEpUAIIOB), HAOJIIOJICHUE Mpollecca OOYyIJIMBaHUS caxapa IoJ| JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKIny Ha Cyabdar-
WOH W HAOJIOJeHNEe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa U HUX COECIAUHEHHH (BO3MOXKHO MCIOJb30BaHUE



BUJICOMATEPHAIOB), 00pa3aMi a30THBIX U (HOCPOPHBIX yIAOOpEHUH, MoydeHue,
coOMpaHue, pacrno3HaBaHUE U H3YYCHUE CBOICTB aMMHaKa, MPOBEICHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHMS U (hochaT-uoH U M3ydeHUEe MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3yUYCHHE Mozenein
KPUCTAJUIMUECKNX PEmETOK anmasa, Tpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOMCTBOM NPOTHBOras3a, MojyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBE/ICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHenme HeMETAIUTbl U UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast xapakTepUCTHUKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TnonoxkeHus B llepmogmyeckor cucrtemMe xumudeckux daeMmeHTtoB JI. N.
MenpeneeBa u ctpoeHusi arToMoB. CTpoeHue MeTaiuioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKUH  PAX
HaMpsHKeHU MeTauoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TIONy4eHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl WX OT Koppo3uu. CraBbl (CTallb, YyTyH, JIOPATIOMHHUH,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie meTamel: nosnoxeHue B llepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB . . MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (HA mpumMepe Harpusi U Kanwus). OKCUIbl U
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIEeNOYHBIX METaIOB W HX
COECIVMHEHNH.

[Ilenoyno3eMenpHblE META/UIBI MAarHUM W KaJbLUHW: TIOJOXKEHUE B
[Tepnoanueckou cucreme xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, Hax0XJeHUE B Npupoae. PU3nuecKkue 1 XMMUUECKUE CBOMCTBA MarHus
U Kanblusa. Baxuelmme coequHeHHs KalblUs (OKCHUI, THAPOKCHUI, COJIN).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMUHUINA: TIoJI0keHue B [lepuoandeckoit cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOEHHE aTOMa, HAXOXICHHUE B mNpupoge. dusznueckue u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
AJTIOMUHUSL.

Keneszo: monoxenue B [leppuoanyeckor cUCTeME XUMUYECKHUX AJIEMEHTOB [l.
N. MenneneeBa, CTpoeHHE aroMma, HaxoxzaeHue B npupoae. Duszudeckue wu
XUMHUUYECKUE CBOMCTBA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesza
(I, ux cocraB, CBOMCTBA U MOJyYEHHE.



Xumuueckuii IKCnepumeHm:

O3HAaKOMJIEHHE C o00pa3llaMu METa/UIOB M CIJIaBOB, WX (UINYECKUMHU
CBOMCTBaMH, M3yYEHHE  PE3YyJbTaTOB KOPPO3WHM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJECUCTBUS OKCHIA
KaJbIUg W HaTpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
VCCJIEIOBAHUE CBOMCTB XKECTKOM BOJBI, MPOLECCA TOPEHUS JKEIe3a B KUCIOPOJIE
(BO3BMOKHO  KCHOJIb30BAHME  BHJIEOMATEPHUANIOB), TMPU3HAKOB  MPOTEKAHUs
KAUYECTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLHs, aJIFOMUHUS, LUHKA, JKEJe3a
(I u xenesza (111), mexu (11), HaOmOaCHKE K ONMKCAHUE MPOILIECCOB OKPAIIMBAHMS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kalblusg (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHAA ATIOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxueiue
METAJUJIbl K X COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW JXU3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpYyKarolleh cpenbl (MpejesbHas J0omycThUMas
KOHIIeHTpaIus BemecTs, aanee — [1JIK). Poixs xumun B pereHnn 3KoI0ruuecKux
npooiem.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesrcnpeomemnbnie ceasu

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHM B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIOJIb30BAaHME KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE MOHSATHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccupukamusi, TMEePUOJUYHOCTh, HAOJIOJICHHE,
AKCIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHHUE, MOJIeb, SBJICHUE, MMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTCPHAIIBI.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, DSJICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJYNIPOBOJHUKH, JTUAJCKTPUKH, (POTO’JIEMEHT, BEHIECTBO, TeEJIO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CIUIaBbl, (PU3UYECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.



buonorus: dorocunTes, nprxanwe, Omocdepa, IKOCHUCTEMA, MHUHEPATHLHBIE
yI0OpeHusi, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, IUTATEIbHBIC BEIIECTBA.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYarOIIUXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPaXalOT  TOTOBHOCTh  OOy4arolIMUXcCs
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWIO0, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B KHA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOM NEATENbHOCTH MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IMIpoLEcce OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TIOBEJEHHWE M IIOCTYNKH CBOMX TOBAapHILIEN C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH U COCTaBISAIOLIUE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHBBI, HAlPABJIICHHbIE HA MOJIYYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUUYECKHUMH CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid O€30MacHOCTH Tpu  OOpallleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHMN MO XWMHH, OCO3HAHHBIM BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOJIy4aeMble MPU MU3YYCHUH XUMHH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPHIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE OOeCHeunBarOT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPU OCBOCHUU
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
KpUTEpUM JJIsl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHYECKUX PEaAKIUM,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUA (TpPEeIMETHBIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEYUMS B U3yUAEMbIX MPOIIECCAX U SABJICHUSIX.

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;

MPUOOPETCHUE OIbITa 110 IUIAHUPOBAHHUIO, OpraHU3aIllMd W IIPOBEIACHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHUYECKH 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 ONPEEIEHHOrO TUIA, TPUOOPETEHUE 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 HECIOXXHBIMH CXEMaMH, JAuarpaMMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HAa COCTOSIHHE OKPYKAIOIIEH NpUPOTHON
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;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThl  ITO3HABATEIIbLHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4YeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P 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 CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Hanbosee 3QGeKTUBHBIE CIIOCOOBI peleHusl YYeOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHUsl, YCTAaHOBJIEHHOTO MJaHHOW (eaepaibHONM paboueil MmporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHWS, €ro  HWHTEPHpPETAlNH,
peoOpa30BaHUIO M MPUMEHECHUIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAITHSX.

K xoH1y oOyuenus B 9 kiacce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XHWMHUYECKUX TMOHSATUNA: XUMHUYECKUM
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTUOH, aHWOH, IIPOCTOE BEILECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYecKas CBs3b, TEIUIOBOU 3PdeKT
peakiuu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HE3JICKTPOJIMUTHI, JJICKTPOIUTUYECKAST IUCCOLMALMSA, PEAKIMA HOHHOTO
oOMEHa, Karaau3aTop, XHWMHUYECKOE paBHOBecHEe, OOpaTUMble U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
MeTajuInyecKas), KpUCTAUIMYECKas pemeETKa, KOppo3Hs METaJUIOoB,
CIUIaBbl, CKOPOCTb XHMMHYECKOM PEAKUHH, MPEAETbHO JIOMyCTUMAas
konueHTpanus [1/IK Bemectna;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OIpPEIENATh BAJEHTHOCTD U CTENEHb OKUCICHUSI XUMUUYECKUX IJIIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONnpeAenéHHOMY KJIacCy COEIMHEHUN 1o (GopmysiaM, BUA XUMUYECKON
CBsI3W (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep cpeibl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpeiBaTh cMmbich Ilepuognueckoro 3akona J[. WM. MenngeneeBa u
JIEMOHCTPUPOBATh €r0 IMOHUMAHMWE: ONHUCHIBATh U XapaKTepPU30BaTh
Tabnmuunyio (opmy [lepruoamueckoil cUCTEMbl XUMHUYECKHX DJIEMEHTOB:
paznuyaTh TOHSATUSA «rJaBHas moarpymnmna (A-rpynma)y U «mobodHas
noarpynna (b-rpynmna)», manesie u OOJbIIME MEPUOIbI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHKAMH  CTPOCHHSI  aTOMOB  XUMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3apsia sAapa, oOIee YHCIO JJIEKTPOHOB U
pacnpeneieHue WX TI0 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH 0OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUI B




mpeenax MaJlbIX MEePUOIOB U TJIABHBIX MOJATPYII C YIYETOM CTPOCHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B pPEaKIUU
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME WU CHEIU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa TPOCTHIX W CIOXHBIX BEIIECTB, MOJATBEpPXAasi OINHUCAHUE
OpUMEPAMH MOJIEKYJSIDHBIX M HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIHUX
XUMHUYECKUX PEaKIIii;

COCTABJISITh YPaBHEHUSA AJEKTPOJUTUYECKON JHUCCOLUMALUMU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKIY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUn
MOCPEJICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajaHCca 3THX PeaKUuid;
IIPOTHO3UPOBAaTh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TPOTEKAHUSI XMMUYECKHX TMPEBpPALIEHUNH B Pa3TUUHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO W MOJIAPHYIO MAacChl
BEILECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO »3JIeMEHTa 1o ¢opmyie
COEJIMHEHHUS, MaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coONIOaTh  MpaBuUjia  TOJB30BAHUA  XUMHUYECKOM  MOCYIoM |
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXke TNpaBujia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAKa U YTIICKUCIIOTO Ta3a);

NPOBOAUTL  PEaKIUMW,  MOJTBEPXKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PAacO3HABATh OMBITHBIM MYyTEM XJIOpUJI-, OpOMHU/I-,
uoaua-, kapbonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCHU]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PacTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MIPUMEHSITh OCHOBHBIC OIEpAlMM MBICIUTEIBHON JAEATeIbHOCTU — aHaJu3
W CHHTE3, CpaBHEHHUE, OOOOIIEHHE, CHUCTEMATU3AIlMI0, BBISBICHUE
MPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — i1 M3YyYEHUS CBOWMCTB BEIECTB U
XUMHUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHbIE METOJIbl TO3HAHUS —
HAO0IeHNEe, MU3MEPEHHEe, MOJAETUPOBAHUE, IKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



COJAEPKXAHUE OBYUYEHUA

9 KIIACC
Koumn4yecrBo
Ne HaumeHoBaHue pa3jiesioB U TeM 4yacos JaexkTpoHHbIe (HU(pPOBHIE)
n/n MPOrpaMmbl Bce o0pa3oBaTe/ibHbIE PeCypchl
ro k/p u/p
Pa3zpnes 1. BemecTBo 1 XuMH4YeCcKHe peakuumn
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUIMA 5 1 bubnmoreka [JOK
OCHOBHBIX Pa3/esioB Kypca 8 kjacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnnoreka [HOK
XUMHYECKHUX PEaKUi https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubnuorexa [JOK
XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
2.1 Sf@iiiﬂﬁfﬁifﬁi VIIA- 4 g bubmiorea K
https://m.edso0.ru/7f41a636
rpynnsl. ['ajgorensl
OO61as xapakTepuCTHKa
2.2 XUMHYECKHX AieMeHTOB VIA- 6 bubmorexa LHOK
. https://m.edsoo.ru/7f41a636
rpynisbl. Cepa 1 €€ coeJuHEHus
OO61as xapakTepuCTHKa
53 XAMHYECKHUX dJIeMEeHTOB VA- 7 1 bubmuorexa [JOK
rpynnsl. A30T, pocdop u ux https://m.edsoo0.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepuCcTHKa
94 XUMHYECKHUX 2J1eMeHTOB |V A- 3 1 9 bubmuorexa [JOK
TPYIIIBL. YTIEPOI U KPEMHUN U UX https://m.edso00.ru/7f41a636
COCTMHECHUS
Hroro no pazneny
25
Pa3pnen 3. MeTanibl U MX COeIMHEHUS
. bubnuotexa [JOK
31 Obuye ceoficTea MeTanios 4 https://m.edsogru/7f41a636
3.9 Baxneiimme MeTamibl U X 1 9 bubnmnoreka [JOK
COEIMHEHUSI 16 https://m.edsoo.ru/7f41a636

Hroro no pazneny

20



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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Paznen 4. Xumus u okpyxamomas cpeaa

BGHICCTBEI M MaTCpurajibl B )KU3HU
YCJI0BCKa

4.1

Hroro no pazneny

PesepBHOE Bpemst

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68



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

HOYPOYHOE IINTAHUPOBAHUE

9 KJIACC
KouauuyecTBo
ara
Ne 4acoB Aat DJIeKTPOHHbIe U (POBbIE
Tema ypoka HU3y4
n/n Bce o0pa3oBaTeJibHbIE pecypchl
K/p II/p enusn
ro
Ilepnonrueckuit 3aK0H. bubnmnoreka

1 [leproanueckas cucteMa XMMUYECKUX 1 LOKhttps://m.edsoo.ru/00ad
aneMmeHToB /1. 1. Menaeneena b59e
3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB

2 XUMHUYCCKUX DJIEMEHTOB IEPBBIX TPEX 1 bubmorexa LOK

P P https://m.edsoo.ru/00adb6b6
MEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubmmoreka [JOK
HEOPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMudeckoi CBS3U U THITBI 1 bubnuorexa [IOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme

5) «[loBTOpEHUE U yriuyOiaeHue 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca

5 Knaccuukanus XuMU4eCKUX peakiui 1 bubmuoteka [IOK
10 Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XMMHYECKOU

7 eakuuu. IToHITHE O TOMOT€HHEIX U 1 bubnmorexa IOK
P ’ https://m.edsoo.ru/00adbe9a
reTePOTeHHBIX PEaKIIHUIX
[TonsTHE 0 XUMHYECKOM PAaBHOBECHH.

3 @akTOpBI, BIUSAIOIINE HA CKOPOCTh 1 bubnmnoreka HOK
XMMHYECKON PEAKIUU U MOJO0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS

9 OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE 1 bubmuoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopust dIEKTPOTUTAYECKON

10 muccoruanuu. CUIIBHBIE U ClIa0bIe 1 bubnnorexa [JOK

' https://m.edso0.ru/00adcd68
AIIEKTPOJIUTHI
bubnunorexa LIOK
11 HNonnbie ypaBHEHUS peaKInuii 1
P peartt https://m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI1 B CBETE MPENCTABIECHUI 00 1 bubnnorexa [JOK
. p https://m.edsoo.ru/00add5d8
AIEKTPOJUTUYECKON JUCCOLMAIITI
13 XHUMUYECKHE CBOMCTBA COJICH B CBETE 1 bubnuorexa [JOK

MPECTABICHUNA 00 3IEKTPOIUTHIECKOM

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



https://m.edsoo.ru/00adb59e
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https://m.edsoo.ru/00adbac6
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https://m.edsoo.ru/00add8b2

JUuccoranumn

14 [TonsiTue o runponuse conen Bubmmorexa [IOK
P https://m.edsoo.ru/00add9d4
bu6nmoreka [IOK
15 O06o01IeHre U cucTeMaTU3alus 3HAaHUN
= t https://m.edsoo.ru/00addd12
16 [IpakTuyeckas pabora Ne 1. «Permenune bubnuoreka [IOK
SKCIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KontponbHas padota No2 o teme
17 «IIEKTPOJIUTHYICCKAS TUCCOIUAIIHS bubmorexa [JOK
P A HHAL. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX)»
OO6m1as XxapakTepruCTHUKa rajJoreHoOB.
18 XI/IMI/I‘ICCKI;/IG CBI())ﬁCTBa Ha IIpuMepe bubmmorexa [JOK
PUMEP https://m.edsoo.ru/00addfe2
XJjopa
Xnopopoaopoj. ConsiHast KUCIIOTa,
19 XHME‘I@CKI/IS CBOMCTBA, OJIyYCHHUE bubmmorexa [IOK
> TTOIYH ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTuueckas padbora Ne 2 o teme
20 «[TonydeHne CONSTHOM KUCIOTHI bubmorexa HOK
yi . . ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Boruncnenus no ypaBHEeHUSIM
21 XUMHUYECKUX PEaKIUui, eIy OJ1H U3 bubmorexa HOK
PearIHi, A https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01mas xapakTeprCcTUKa SJIEMEHTOB bubmuoreka [IOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUN CEPHI.
23 Haxomr;eHHe cephl I/I(beé coe I/IHeIzII/Iﬁ B bubmorexa [TOK
P v)I https://m.edsoo.ru/00ade64a
npupoie. XUMHUYECKHE CBONCTBA CEPBI
24 CepoBopopo, cTpoeHue, hu3ndeckue u bubnnorexa [JOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHas KHCIIOTA,
25 ¢du3nyeckre 1 XUMHYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 IIOJIy4YEHUSI CEPHOU KUCIIOTHI. bu6muoreka [JOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’Karolen cpeabl COeTMHEHUSIMU
cephl
97 Brrunciienne MaccoBoil 1011 BbIXOAA bubnuotexa [JOK
IIPOAYKTA PEaKLIUU https://m.edsoo.ru/00adec8a
28 OO6mrast xapakTepucTHKa SJIEMEHTOB bubnuotexa [JOK



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
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https://m.edsoo.ru/00adec8a

VA-rpynnsl. A30T, paclipoCTpaHEHHE B
npupoje, Gu3ndeckue 1 XUMHYECKHIe

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

CBOICTBA
AMMHaK, ero pu3nvecKue u
29 XMMHYECKHUE CBOMCTBA, IMOJyYCHUE U bubmorexa LOK
> HOIYH https://m.eds00.ru/00adf004
MIPUMCHECHUE
[IpakTrueckas padota Ne 3 o Teme
30 «ITonydyeHne aMmmuaKa, U3y4eHue ero bubmorexa LOK
. Y > Y https://m.eds00.ru/00adf180
CBOMCTBY»

31 A30THAas KUC0Ta, €€ (hru3ndecKkue u bubmmoreka [JOK
XHMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHrne HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 n00peHnii. XUMHUYECKOE 3arpsi3HEHUE buGnuorexa [IOK
YAROOP o P https://m.eds00.ru/00adf518
OKpY>Karolen cpeabl COeTMHEHUIMU
azoTa
®docdop. Oxcun pochopa (V) u

33 q)ocg)o pHasI KI/ICJI((l))Ta q)qnfsn(qez:xne u bubmorexa [IOK

P N https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MUHEpATbHBIX YI0OpEeHU. 3arpsi3HeHNe bubmmorexa [JOK
p . YAOOP - arp https://m.edsoo.ru/00adfc20
MIPUPOAHOM cpenbl hochaTamu

35 VYrnepoa, pacnpocTpaHeHUE B IPUPOJIE, bubnmnorexa [JOK
¢u3nyeckre 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepona, ux Gu3nveckue u

36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmmoteka IIOK
MpOoOJIeMBbI, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yraepoaa (1V)

37 VYronbHast KUCHOTA U €€ CONn brbmmorexa LTOK

https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o Teme

38 "IlosrydeHne yrieKucioro rasa. bu6muoreka [IOK
KavecTBeHHast peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHaYaIbHBIC TOHATHS 00
39 OpraHUYEeCKUX BEUIECTBAX KaK O Bubmmorexa [IOK
p B https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIiIepo/ia
but6mmoreka [IOK
40 Kpemuwuii u ero coemnHeHust
P g https://m.edsoo.ru/00ae080a
41 [TpakTrueckas padota Ne 5. Permenue bubmuoreka [IOK

OKCIICPUMCHTAJIBHBIX 3ajJia4d 110 TEME

https://m.edsoo.ru/00ae0bf2
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«Ba)xgelIme HeMeTaJIbI U UX
COEIUHEHUS)

Kontponbnas padota Ne3 no teme

bu6nmoreka [IOK

42 «BakHel1e Hemeran
HOHIIHE HEMETAIIIR! 11X https://m.edsoo.ru/00ae0el18
COEIUHEHND)
OO6m1ast XxapaKTepruCTHKa XUMUYECKHIX
DJIEMEHTOB — METAJIJIOB.

43 Mertanauueckas CBSI3b U bubmuorexa [IOK
MeTaJUIM4eCcKask KpUCTaUIn4ecKas https://m.edsoo.ru/00ae103e
pewmérka. Pu3ndecKkre CBOMCTBA
METAJIJIOB
XUMUUECKHE CBOMCTBA METAILIOB.

44 OJIEeKTPOXUMHUUECKUIN PSII HAIPSOKEHUH bubnnorexa [JOK

p P p https://m.edsoo.ru/00ae1156
METAJIJIOB
O61ue cnocoObl MOTyYeHHUS] METAJLIOB.

45 CrnnaBel. Beruncienus no ypaBHEHUAM Bbu6mmoteka [JOK
XUMHYECKUX PEaKIUi, €CIu OJUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COJEPIKHUT MPUMECH

46 ITousiTre 0 KOPPO3UU METAILIOB bubmorexa HOK

PP https://m.edsoo.ru/00ae1278
bu6nmnorexa LIOK

47 €JIOYHBIE METAJIJIbI
m https://m.edsoo.ru/00ael4b?2

48 OKcHuabl ¥ THAPOKCUIBI HATPUS U KA bubnnorexa [JOK

A s A P https://m.edsoo.ru/00ael4b?2

49 [IlenouHO3eMeENbHBIE METAILIIBI — bubmuoreka [IOK
KaJIbIIUA U Maroui https://m.edsoo.ru/00ael15e8

50 BaxxHelmnme coenTMHEHNS KAJIbIUS bubnnorexa [IOK

8 H https://m.edsoo.ru/00ael15e8

51 O00011IeHIE U CUCTEMATH3AaIIU 3HAHUI

59 JKEcTKOoCTh BOMIBI U CITOCOOBI €€ bubmmoteka IIOK
YCTPaHEHUS https://m.eds00.ru/00ae1886
[IpakTruyeckas pabora Ne 6 o Teme

53 "YKEcTKOoCTh BOABI ¥ METOBI €8 bubnnorexa [JOK

" 8 A https://m.eds00.ru/00aelae8
yCTpaHEHUS
bubnunorexa LIOK
54 AmroMuHuR
https://m.edsoo.ru/00aelc64

55 AMpoTepHbIE CBOIICTBA OKCHJIA U bubmuorexa [IOK
TUJIPOKCUIA https://m.edsoo.ru/00aelc64

bubnunorexa LIOK

56 Kemneso

https://m.edsoo.ru/00ae1d86
57 Oxkcubl, TUIPOKCUIBI U COJIU Keye3a bubnmoreka [JOK
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(1) u xene3a (1)

https://m.edso0.ru/00ae35e6

58 O0001IeHrEe ¥ cucTeEMaTH3alus 3HaHUH
[IpakTuyeckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIIbHBIX 33724 110 TEME bubmmoreka [JOK
«BaxHeime MeTaIbl U X https://m.edsoo.ru/00ae3de8
COETUHEHUS»
Brruncnenus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIIHid, €CJIK OJIUH U3
peareHToB J1aH B U30BITKE UITU bubnmoreka [JOK
60
COACPKUT puMecH. Beruncienus https://m.edso0.ru/00ae1750
MaccOBOM JOJIH BBIXOJIa MPOAYKTA
peakuuu
61 O0o01IeHNe U CHCTeMAaTH3alus 3HAHUN
KontponbHas padota Ne4 o Teme
62 «Baxueimme MeTaIbl B UX
COCITUHEHUS
63 BemecTBa u maTepuaisl B bubnunorexka LIOK
HOBCEIHEBHOM XKU3HU YEJTOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arpsi3sHEHUE bubmmoreka [JOK
OKpY>KaloIlEen Cpeibl https://m.edso0.ru/00ae4270
65 Ponb xuMHUM B peIIeHUH SKOJIIOTHYECKUX bubmuoteka [IOK
npodIem https://m.eds00.ru/00ae4270
66 PezepBHblit ypok. O600111€HNE U bu6mmoteka [JOK
cucTeMaTHu3alis 3HaHuH https://m.edsoo.ru/00ae0dOa
67 PesepBHblil ypok. O60611eHE 1 bubnmnoreka HOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
PezepBHblit ypok. O6o011eHNE U bubmuoteka [IOK
68 . 1
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
INPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» Xumus, 9 knacc/ ,Kysnenora H.E., Tutoa U.M., I'apa H.H. AxunonepHoe
obmectBo «M3naTenscTBO «IIpocBerieHne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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