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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTABICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepanbHONl pabouell MpoTrpamMMbl
BOCITUTAHUS U C YUYETOM KOHIISIIIIAN MPEMO aBaHusl yIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1mo Xumuu Oa€T TPEACTABICHHE O LENAX, OOIIeH CTpaTeruu
OoOy4eHMs, BOCHHTAHMS M pPa3BUTUA OOYYAIOIIUXCSA CPEACTBAMHU y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pazienaM M TeMaM MpOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaromuxcsi, ONpeaensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIbHON JEATEIbHOCTH OO0yYaromerocs IO OCBOCHHIO
y4e0HOT0 co/iepKaHusl.

3HaHUWE XUMHUHU CIY>)KUT OCHOBOM [ (POPMHUpPOBAHMS MHPOBO33PEHUS
oOy4aromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
PHEPTrUd M 00 HBOJIIOIMHU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOIO PAa3BUTHS UYEIIOBEUECCTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peaji3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PYHKITMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOpPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW  JICSITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIUMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM IESITEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsiAa HA €AUHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
oOpa3oBaHHEe 00yUYarOIITUXCSI.

JlanHble HampaBlieHHS B OOYYEHMHM XMMHUHU OOECHEUYMBAIOTCA CIEHM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEeAarormyecku
aIalITUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKHM XUMUH Ha ONpeNeIEHHOM dTane eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMHUCS CHCTEMBI TMEPBOHAYAIBHBIX TMOHATHN XUMHUU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OpraHUYECKON XUMUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBaHA HAa OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ mzydeHuro. Colaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATUN O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI IMTOHIATUN O XUMHYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX MPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBA3U;

— TIPEACTaBICHUM 00 JICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyroMy, BBINONHAS (GYHKIUU OOBSICHEHHS M MPOTHO3MPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYyYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEACTABJIEHUS 0 XUMUYECKON COCTABIISIONIEH HAYYHOU KAPTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NpPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYX oMU MUpy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3ajmaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMBI XUMUYECKUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO0 XapakTepa, s3blKa HAYKH, B
NpUOOIIEHNM K HAyYHBIM METOJaM IIO3HAHWSI TP HW3YYCHUW BEIIECTB U



XUMUYECKUX PEAKIUi, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMECHHUHA W
UX TPUMEHEHWHM B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM KU3HU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HAYEHHE MPUOOPENH TaKUE 1NN, KaK:

— (GOpMHpOBaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY INPUHATHIO PELICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHUE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATENHHON JEeATEIbHOCTH, HAYYHBIM
MeToJlaM NO3HaHMsI, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUi, CITIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OMbITa PAa3HOOOPA3HON NEATENLHOCTH, MO3HAHWS M CaMOIIO3HAHMS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLIMI), UMEIOIIUX YHHBEPCAIBHOE 3HAYEHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (¢opmupoBanue o0med (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXaIOILEr0o MHUpa, MCHOJIb3Ys 3HAHUS W OMbBIT, MOJIYYCHHbIC MPU H3YYECHUU
XUMUHU, TPUMCHATh WX TMPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYZIOBOU JIEATENBHOCTH;

— (¢dopmupoBaHue y OOydalOMMXCA TyMAHUCTUYECKUX OTHOUICHHIH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJis BBIPAOOTKH IKOJIOTHYECKHU
1EeJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO H
CaMOBOCIHUTAaHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo(uiisi U HANPABIEHHOCTH JalbHEHIIEro
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUsT XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 9 kiacce — 68 yacos (2
yaca B HEJIEII0).



COJEPKXAHUE OBYUYEHUA
9 KIIACC

BeuiecTBo M XUMHYECKasi peaKkuus
[lepnogmueckuit 3akoH. Ilepuoanueckass cucrema XxumMudeckux nnemeHToB /I, U.
MenpneneeBa. CrTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XMMHYECKUX DJJIEMEHTOB IEPBBIX TPEX MNEPUOAOB, KaausA, KAIbLIUA U HX
COCIMHEHUH B COOTBETCTBMM C IIOJIOKEHHEM »3JIEMEHTOB B Ilepuoguueckoii
CUCTEME U CTPOECHUEM UX AaTOMOB.
Crpoenue BeniecTBa: BUbl XUMHUYECKON CBSI3U. THUIBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIIA KPUCTALIMYECKOW PEMIETKM U BHIA
XUMHYECKOM CBA3U.
Knaccudukanms ¥ HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHMHYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.
Knaccudukanus XMMHUYECKUX peaKUUid MO Pa3INYHbIM MpU3HAaKaM (IO YUCIY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BEUIECTB, IO TEIUIOBOMY A3(¢eKTy, II0
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.
[lonsiTue O CKOPOCTHM XuUMHUYECKOM peakuuu. IloHstue 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusiX. [IoHsITHEe 0 TOMOTre€HHBIX M IeTEepPOreHHBIX
peakuusx. [lonsatre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIME HA CKOPOCTh XMMHYECKOW pEaKUUMU M II0JIOKEHUE XUMHUYECKOTO

pPaBHOBECHS.
OKHUCAUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, ANEKTPOHHBIN OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKuuu. CocraBienue YpaBHEHUI

OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIM C  HWCIOJb30BAaHUEM  METOJA
AJIIEKTPOHHOTO OaaHca.

Teopus 3JEKTPOJUTUYECKON AMCCOUMALNUA. DJIEKTPOJUTHI M HEIEKTPOJIMTHI.
Kartnonsl, annoHsl. MeXaHU3M IHCCOLMALIMU BEIIECTB C PA3JIMYHBIMUA BUIAMU
xumuueckoi cBsizu. Crenens aucconranuu. CUIbHbIE U ClIa0ble JIEKTPOJIUTHI.
Peakiuu wmoHHOTO OOMEHa. YCIOBUS TMPOTEKAHUS PEAKIMid HOHHOTO OOMEHa,
IOJIHBIE M COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W cojlell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IoHSATHE O THApOSIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEIIIMU KPUCTANINYECKUX PEIIETOK HEOPTAHUYECKUX BEIIECTB
— METa/VIOB W HeMeTauioB (Tpadura M anmasa), CIOXKHBIX BEIIECTB (XJIOpHIA
HaTpHsl), MCCIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOHM pEakUuu OT



BO3JICUCTBUSI  Pa3MYHBIX  (PAKTOPOB, HCCJIEIOBAHUE  AJIEKTPONPOBOJIHOCTHU
pacTBOpPOB BENIECTB, Mpolecca JUCCOLMAIIMM KUCIOT, IIeJIoYed U  coJed
(BO3MOXXKHO ~ HCMOJB30BAHME  BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ NPHU3HAKK  TNPOTEKAHHWS  peakludid  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOJAbI), OIBITOB,
WUTIOCTPUPYIOMIMX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIUn
(ropeHue, peakluu pPas3oKEeHUs, COCITUHEHUS), PACcIO3HABAHUE HEOPTaHMYECKUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJILHBIX 33]1a4.

Hemertanbl U MX coeinHeHUS

OOmast  xapakrtepucTuka rajaoreHoB. (OcoOEHHOCTH  CTpPOEHUSI  aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoOreHoB. XHWMHYECKHME CBOMCTBA Ha TpUMeEpe XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsHass KWCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YEHUE, NPUMEHEHHE. [lelicTBre
XJIOpa ¥ XJOPOBOJOPOJA Ha OpraHu3M 4ejoBeka. BaxHeliiue XJIOopuabl U UX
HaX0XJIEHUE B IPUPO/IE.
OO6mast xapakrepuctuka 235eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue W (PU3NYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/Aa U CEPhl. AJITOTPOIHBIE MOAU(DHUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKkue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMHYECKHe CBOMCTBa. OKCHIBI Cepbl KaK MPEICTABUTENN KHCIOTHBIX OKCHJIOB.
Cepnass kuciota, (QuU3NUEeCKHMe U XUMUYECKHE CBOWCTBa (00mMe Kak
OpeICTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE pEeaklivu,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOco0a IMOMY4YeHHsSI CEpHOM KHCIIOTHI.
[Ipumenenue cepHor KUcaoThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS pEAKLMs Ha
cynbdar-uoH. Haxoxmenue cepsl u e€ cOoeIWHEHUH B mpupoie. XUMHUECKOe
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl COCIWHEHUSIMHU Ccephbl (KUCIOTHBIC TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mast xapaktepuctuka 37JeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEMEHH OKUCIEHMs. A30T, pacnpoCTpaHEHHE B MPHUPOJIE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupose. AMMHaK, ero
duznyecKkue 1 XMMHUYECKHUE CBOMCTBA, oJyyeHne U npuMenenue. Conn aMMOHMS,
uX QU3NYECKUE U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TOodydeHHe, (QU3MUECKUe U XUMUYECKHE
cBOMcTBa (0OIIME KaK TMPEJICTaBUTENs Kiacca KHUCIOT W crhenuduueckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHSA B KauyeCTBE MHHEPAIbHBIX
ynoopenuil. XuMHU4ecKoe 3arpsi3HEHUE OKPYKAIOIIeH Cpeabl COeMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXKAM, 3arpsA3HEHHE BO3AyXa, IMOYBBI U BOAoéMoB). Docdop,
annoTpornuele Monupukammu ¢docdopa, GuzNUECKUEe U XUMUYECKUE CBOMCTBA.



Oxcup docdopa (V) u bochopHas kuciaota, Pu3MIecKue U XUMHUUYECKHUE CBOMCTBA,
nonyuenue. Mcnonp3oBanue GpocdaToB B Ka4eCTBE MUHEPATBHBIX YIOOPEHHUH.

Oo6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHS.  YIJIepoJA,  aJUIOTPOIHBIC
MOAU(UKAIIMKA, PACTIPOCTPAHCHUE B MpUpoae, (U3HUYECKHE U XUMHUYCCKHE
cBoricTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepojaa, ux
bu3nYecKkue W XWMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIC OpPTaHU3MBEI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (1V), rumoresa riao6anbHOr0 TMOTEIJICHUS KIWMaTa, MNapHUKOBBIN
abdexT. YronbHas KucioTa U €€ coiu, uX (U3NYECKUe U XMMHUYECKUE CBOMCTBA,
nojiyueHue U npuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUITMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHAYATbHBIE TTOHATHS 00 OPraHWYECKUX BEIIECTBAX KaK O COCTUHCHUSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTHUJICH, YTAHOJ, TJIMIEPHH, YKCyCHAs KUCIIOTA).
[IpuposHbie HMCTOYHUKU YTIEBOJOPOAOB (yrojib, MPUPOJHBIN Ta3, HEDTH),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaKHBIX BEIIECTBAX: JKUpaX, OelIKax, yriieBoJax — U X
poli B OJKM3HU UEJOBEKa. MaTepuaabHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCITMHCHUM.

KpeMHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, NOJYyYEHHE H
npuMenenue. CoenuHeHuss KpeMHus B mpupoje. OOuue mpeacTtaBieHus o0
okcuzae kpemuus (IV) u kpemHueBoii kucnore. CHIMKATBl, X UCIOJIb30BAaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelilne cTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOTO MCIOJIB30BAHMS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHON KU3HH.

Xumuueckuii IKCnepuMeHm:

HM3y4yeHHE O0O0pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJISTHOM KHCJIOTHI,
MIPOBEICHUE KAYECTBCHHBIX PEAKIIUN Ha XJIOPUJI-WOHBI U HAOJIOJICHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalIue (PU3NYECKHNEe W XWMHUUYECKHE CBOMCTBA
TAJIOTEHOB M WX COCIWHEHUW (BO3MOXKHO HCITOJIh30BAHUE BHUIACOMATEPUATIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TaJOTE€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl ©u €€  CcOeAUHEHUSMU  (BO3MOXHO  HCIOJB30BAHHE
BUJICOMATEpHUAIIOB), HAOJIIOEHUE Mpollecca OOyTJIMBaHUS caxapa Mo JeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOThI, M3YYEHHUE XUMHYECKUX CBOMCTB
pa30aBlIeHHON CEPHOM KUCIIOTHI, MPOBE/IEHNE KAaUeCTBEHHOM peakIuu Ha cylbdat-
WOH W HaOJI0JeHHEe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBamMu a3ora, ¢ochopa W HUX COCNUHECHHHA (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHATIOB), 00pa3aMi a30THBIX U (HOCPOPHBIX yIOOpEHU, MoIyuyeHue,
coOupaHue, paclo3HaBaHWE W U3YYEHHE CBOMCTB aMMHUakKa, IPOBEJICHHE



KAueCTBEHHBIX PEaKlMid Ha MOH aMMOHHS U (pocdar-uoH U U3ydyeHne NpU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YyUYCHHE Mozenein
KPUCTAJUIMUECKUX PEIIETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NIPOTUBOra3a, MOJydyeHHE, COOMpaHue, pacliO3HABAHUE U HU3yYEHHE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHHE KauyeCTBEHHBIX pPEakUuid Ha KapOOHAT W
CUJIMKAT-UOHBl W W3YYE€HHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelme HeMeTalTbl M UX COCTUHEHUS».

Mera/ibl 4 X COeIMHEHHU S
OO01asi xapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJVIOB HA OCHOBAHUM HX
nonoxkennss B llepumonnueckon cucreme xumumyeckux odnemento  [J[. N
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKass  PEIIETKA.  DIEKTPOXUMHUYECKUH  pAX
HanpspKeHUN MeTayuioB. OU3ndeckrue U XMMUUYECKHE CBOMCTBA MeTauioB. Oouue
crocoObl MosydeHuss MeTayioB. lloHATHE O KOppO3MM METalIOB, OCHOBHBIE
CocoObl 3alMThl UX OT Koppo3uu. CruiaBbl (CTajlb, YYTYH, AIOPATIOMUHUH,
OpOH32a) ¥ UX IPUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[[leounple mMeTamibl: noNOXKeHHe B [leproanueckoil cucTeMe XUMUYECKUX
anemeHToB /. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKIECHHE B IPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U
TMAPOKCUIBl HaTpusi W Kanusd. [IpuMeHeHue WIeNOYHBIX METAUIOB M HX
COCIMHEHUM.

[Ilenouno3eMenpHbIE  METAUIBI MAarHUM W KaJbLUUW: TIOJOXKEHUE B
[lepnoguueckon cucreme xuMmuueckux sneMeHToB [[. 1I. MenneneeBa, crpoeHune
MX aTOMOB, HaXOKJICHHUE B ITpupoae. PU3nYecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxdeilmime coeauHeHUs Kanblus (OKCUI, THUIPOKCHUA, COJIH).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMUHUINA: TIoJI0keHUE B [lepuoandeckoit cucteMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOEHHE aToMma, HaxOxAcHHE B mpupone. Pusnyeckue u
XUMHYECKHE CBOICTBa amOMUHUA. AM(POTEpHBIE CBOMCTBA OKCHUIA U THAPOKCUAA
AITFOMUHUS.

Kenezo: nonoxenne B [lepuoguueckoit cucreme XMMUYECKUX 3J€MEHTOB /1.
. MenpgeneeBa, CTpoeHME aroma, HaxOoXIeHUEe B mnpupoaec. Dusznyeckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKcubl, THAPOKCHIBI U comu xxenesa (11) u xxenesa
(1), ux cocraB, CBOWCTBA U TOJTyUEHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE ¢ 00pa3laMi METaNIOB U CIUIABOB, MX (PU3NYECKUMU CBOWCTBAMH,
U3YYEHUE PpEe3yJbTaTOB KOPPO3HMH METAUIOB  (BO3MOXKHO  HMCIIOJIb30BAaHUE



BUJICOMATEPHUATIOB), OCOOEHHOCTEN B3aUMOJECHCTBUS OKCUAA KaJbLUsl U HATPUSA C
BO/JOM (BO3MOXHO MCIOJIb30BAaHUE BHJIEOMATEPUANIOB), HUCCIEIOBAHUE CBOMCTB
KECTKOM BOJABI, IIpollecca TOpPEHUs Kene3a B KUCIOpoJe  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), IPU3HAKOB IPOTEKAHUS Kaue€CTBEHHBIX
peakiuii Ha MOHBI: MarHWs, KajbllMs, allOMUHMSA, IHUHKA, *keneza (l1) u xenesa
(1), meqm (1), HaGMrOEHWE W ONMHMCAHHME IPOIECCOB OKPAIIMBAHUS IIAMCHH
VMOHAMH HaTpHsl, KaIUs U KaJIbLKs (BO3MOKHO MCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB),
UCCIIEJIOBaHUE aM(OTEPHBIX CBOWCTB T'MIPOKCHAA aJTOMUHHUS U TUIPOKCHIA
LIUHKA, pELIEHNE 3KCIEPUMEHTANbHBIX 3a/1a4 10 TeMe «BakHelme MeTauibl U UX
COETUHEHUSI.

XuMHS M OKPYXKAKOLIAS cpeaa
BemecTtBa u Marepuansl B IIOBCEAHEBHOW JKM3HM 4YeNOBEKa. be3omacHoe
MCIIOJb30BaHUE BEIIECTB M XMMHUECKUX peakiuil B ObiTy. IlepBas momorns mpu
XUMHUYECKHUX 0XKOTaX U OTPABJICHUSIX.
XHWMHUYECKOE 3arpsi3HEHHE OKpyKaromlel cpeasl (mpenenbHas AOMyCTUMAs
KOHIIEHTpanus Bemects, aanee — [1JIK). Ponb xumuu B pelieHnn 3K0J0THYECKUX
npo0em.

Xumuueckuii IKCnepumMeHm:
u3yueHue oOpa3loB MaTepuayioB (CTEKJIO, CIJIaBbl METaJJIOB, TMOJUMEpPHbIC
MaTepHuabl).

Mesicnpeomemmuoie cea3u
Peanmnszanuss MeEXNpeAMETHBIX CBSI3€M NpH H3y4EHUHM XHMMUM B 9 Kjacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHUE KakK OOIIMX €eCTECTBEHHO-HAayYHbIX
NOHSTUN, TaK U MOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JUJISl OTAENIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.
OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPUS,
aHalKu3, CUHTE3, KJIacCHU(pUKALMS, MEPUOAUYHOCTh, HAOIIOACHHUE, IKCIEPUMEHT,
MOJICIMPOBAaHUE, HW3MEPEHHE, MOJelNb, SBJICHHE, NAPHUKOBBIA  ADPexT,
TEXHOJIOTHSI, MATEPUAJIBI.
dusuka: martepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH], HU30TOIHI,
palOaKTUBHOCTb, MOJIEKYIa, AIIEKTPUYECKUIN 3aps, MPOBOJAHUKH,
MOJYIPOBOJHUKY, AUDJICKTPUKH, (POTODJIEMEHT, BEIIECTBO, TeI0, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, a3, pacTBOpP, pPACTBOPUMOCTb, KpUCTANTNYECKast
pemeéTKa, CruiaBbl, (PU3MUYECKUE BEJIMYMHBI, €IUHULBI U3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.
buonorust: ¢otocuHTe3, IbixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHbIE
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIC BEIIECTBA.
['eorpadusi: atmocdepa, ruapocdepa, MHUHEpanbl, TOPHBIE TMOPOABI, MOJE3HBIC
VICKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMA POCCUHMCKUMU
COLIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMHU, IPUHATBIMH B
o0miecTBe MpaBWIaMM M HOPMAMM IIOBEACHHMS M CIIOCOOCTBYIOT IIpoLeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yYaOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3WTHUBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpEHNE ONbITA ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
U HAyYHOMY HACIEAUIO, NOHUMAHMS 3HAYECHUS XUMHUYECKOM HAyKU B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuen o
IIEPENOBBIX JOCTHMIKEHUAX U OTKPBITHUAX MHUPOBOM M OTEYECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPa U OOILIECTBA;

2) rpaskKAaHCKOr0 BOCIUTAHMS:

NIPEACTABICHAS. O COLMAIBHBIX HOPMAax W MNPAaBUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JESTEIbBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM JAEATEIBbHOCTU NpHU
BBIMIOJITHEHUHM Y4€OHBIX, I103HABATEIbHBIX 3a7ay, BBIMOJIHEHUH XHUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM Y4YEOHOW NESITEIBHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHM M COCTaBIIAIOLIME
OCHOBY I IOHMMAaHHUS CYITHOCTH HAYyYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
IIPUPOIJHOU CPELON, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

II03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIC HA ITOJIYYEHUE HOBBIX 3HAHUM 10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
M03HABATENIbHOM, MHPOPMAIMOHHON U YHTATEIbCKOM KYyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU



JUTEPATypOi, MOOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAaINpaBJIE€HHOCTH M YPOBHSI OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE [IEHHOCTU YW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUN U
HETIPUATHE BPEIAHBIX MPHUBBIYCK (YIOTPEOICHHUS AKOT0JIs, HAPKOTUKOB, KYPEHUSI),
HEOOXOJUMOCTU COOJIFOJIEHUS] TpaBuil OE30MACHOCTH TpU  OOpallleHHUH C
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U PEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO Tpodecchii U TpyJa pa3auyHoro poja,
YBaXEHUE K TPyAYy W pE3ylbTaTaM TPYAOBOW NEATEILHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHMs TMPEJAMETHBIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpodhecCUOHATBHON AESTENHHOCTH U PA3BUTHUSI HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aIalTUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBAHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
paBuJ O€30MaCHOTO MOBECHUS MPU padOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyalMsIX,
YTPOXKAIOIIUX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMHH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOJIHONU CPEeou, ISl MOBBILIEHUS
YPOBHSL ~ DKOJIOTUYECKOW  KYyJIbTYphl, OCO3HaHUS TJO0AJIbHOIO  XapakTepa
HKOJIOTUYECKUX TPOoOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOA0B XHMMHUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B IO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TMOHSATUS (3aKOH, Teopwus,
NPUHLIKII, TUIIOTE3a, PakT, cUCTeMa, MPOIeCcC, FIKCIIEPUMEHT U APYToe.), KOTOPbIe
UCIIONB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJIAIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJCTABICHUE O LIETOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAJIbHbIC yIeOHbIE NeHCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATHUBHBIC, DPETYJISATHUBHBIC), KOTOphIE 0OecneunBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIBHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aAeiicTBU:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JOTUUECKOTO MBIIIJIEHUS TPU OCBOCHHUU
3HAHUMW: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATUU (BBIACISTH UX XapaKTEPHbIC
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHS NIl OOBSICHEHUS OTJIEIbHBIX (PAKTOB U ABJICHUI, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKUE PACCyXIAeHUS (MHAYKTUBHBIC, NCNYKTUBHbIC, 10 aHAJIOTHUN),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

YMEHHUE TMPUMEHSATh B TIpOIecCe TMO3HAHUS TOHATUSA (TIPEAMETHBIE W
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CMMBOJ DJEMEHTa), XUMHUueckas ¢opMmyna W ypaBHEHHUE
XUMHUUYECKON peakin — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 33J1adu, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEpU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBJISITh  OOIIIME€  3aKOHOMEPHOCTH, MPUYMHHO-CIICJCTBEHHBIE CBSI3M U
MPOTUBOPEYUHS B U3y4aeMbIX MTPOIIECCAX U SIBJIICHUSIX.

ba3oBble ucciaeaoBare/ibCKue 1eCTBUA:

YMEHHE HCIIOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KAUYE€CTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOIJaTh 3a XOJ0M Mpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBO/IBI 110 PE3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IMYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYyYaeMYIO U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJIIpHAs JIUTEpaTypa XUMHUYECKOTO COJEpPKAHUsS, CIPABOYHbIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uH(MOpMAIlMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33]1a4 ONMPENeNEHHOTO THUIIa, TPUOOPETEHUE ONbITA B
00JaCTM  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamy,
npyrumu popmamu rpaduKu ¥ UX KOMOWHAIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoOBaTh B IIpolecce Yy4eOHOH U
UCCIIEIOBATENbCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSIHME OKPYKAIOIIEH INPUPOIHOMN
Cpellbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCaJbHbIe y4eOHbIe JeHCTBUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIITOJIHEHMS NPEJI0KEHHOMN 3a/1a4H;

YMEHUSI  MPEACTABISATH  INOJYYEHHBIE  pE3yJibTaThl  [MO3HABATEIBHOM
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh NPE3CHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XMUMHUYECKOTO JKCIEPUMEHTa (J1a00paTOPHOro OMbITA,
J1a60paTopHOI pabOThI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUSI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JACSATENBbHOCTH  MpPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHusi, oOOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPAUHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIE YHHBepCcaJbHbIe Y4eOHbIe 1eiiCTBUSA:

YMEHUE CaMOCTOSITENIbHO ONPENEesITh UENH JeATebHOCTH, MIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U TMPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BBIOUpaTh Harbonee 3PheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QITOPUTM JEUCTBUA NPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.
MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pPE3yabTAaTOB IO OCBOCHHIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATEIBHOCTH MO  TOJYYEHHIO HOBOIO  3HAHUS, €ro  HWHTEpPIpPETAaLNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K koHiy oOyueHus B 9 Kjacce NpeaMeTHbIE Pe3ysibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

® pACKpBIBaTh CMBIC OCHOBHBIX XWMHUYECKUX ITOHATHH: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBLHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYecKas CBs3b, TEIUIOBOU 3PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIIEKTPOJUTHI,
HEJJICKTPOJIUTHI, JJICKTPOIUTHYECKAS] IUCCOLMALMSA, PEAKIUA HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PpEAKIWU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb, OKHCICHWE H  BOCCTAaHOBJICHHE,
aIIIOTpOnus, aM(pOTEPHOCTh, XUMHUYECKasi CBA3b (KOBAJICHTHAs, MOHHAs,
MeTajuIhuecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHMMHYECKOM pEaKUHWH, NPEAEIbHO JOIYyCTUMAas
koHueHTpanus [1/IK Bemecrna;

® WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHU W
MPUMEHSITh 3TU TIOHATHUSA MPU OMUCAHUU BELIECTB U UX MPEBPAILLICHUIA;

® UCIIOJIb30BAaTh XWUMHUYECKYIO CHUMBOJIMKY JUJII COCTaBJICHHUS (HOPMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

® ONpEAeNATh BAJICHTHOCTh U CTEIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopMmysiam, BHUJI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WMOHHAsA, MeETaUIMUecKas) B HEOPraHMYECKUX
COCIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapakTep Cpeabl B
BOJIHBIX PACTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKOMN
PELIETKA KOHKPETHOI'O BEILIECTBA;

e packpeiBaTh cwmbichn llepuoamueckoro 3akona /. . MengeneeBa u
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: ONHUChIBATH W XapaKTepPU30BaTh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX DJIEMEHTOB:
paznuyaTh TOHATHSA «rjaBHas moarpynma (A-rpynma)y U «modouyHas
noarpynna (b-rpynma)», maneie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B TEPUOJUYECKON Taldiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  ATOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB M 3apsii  sjapa, oOIlee 4YUCIO BJIEKTPOHOB H
pacnpeneieHue WX TI0 DJEKTPOHHBIM CJIOSIM), OOBSCHITH OOITUE



3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUI B
npenesiax MallbIX MEePUOJIOB U TJIABHBIX MOJTPYIIl C YYETOM CTPOCHUS UX
aTOMOB;

KJ1acCU(PUIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUUYECKUE peakiuu (10 YHUCIy W COCTaBy YYaCTBYIOIIMX B pPEaKIHUU
BEIIECTB, MO TEIUIOBOMY 3(PEKTy, 0 M3MEHEHHUIO CTETICHEW OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) 0OIIME W crenudUuueckrue XUMHUYECKHE
CBOMCTBAa TPOCTHIX M CIOXHBIX BEIIECTB, MOJITBEpPXAasi OIMNHUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITH  YPaBHEHUSA AJEKTPOJUTUUYECKON JHUCCOLMALUU  KHUCIIOT,
1IEJI0YEH U COJICH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIUN NOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3H MEK]y BEIIECTBAMU PA3JIMYHbBIX KIACCOB;
pacKkpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEICTBOM COCTABIICHHSI JIEKTPOHHOTO OajaHCca 3THX PeaKUuid;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOECHUS,
BO3MOXXHOCTH MPOTEKAHUS XMMHUYECKUX MPEBPALCHU B pPa3IUYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEJIBHYIO MOJIEKYJISPHYIO W MOJIAPHYIO MacChl
BELIECTB, MAaCCOBYIO JIOJII0 XUMHYECKOrO JJIeMEeHTa 1o (opmyie
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MIPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

coONOaTh  MpaBWjia  TOJB30BAHUA  XUMHUYECKOW  TMOCYyAOH W
7a00paToOpHBIM  O0OPYJIOBaHMEM, a TakXe TpaBujia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU TI0 BBINOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB TIO0 TOJIYYEHUI0O U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTICKUCIIOTO Ta3a);

NpPOBOAUTh  PEaKUUW, MOJATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATh OMBITHBIM MyTEM XJIOpUJ-, OpOMU/I-,
uonua-, kapbonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCHUI-UOHBI,
KaTUOHbl aMMOHMSI U HMOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;

MPUMEHSITh OCHOBHBIE OIEpAlMM MBICIUTENBHON JAEATEIbHOCTU — aHaJU3
U CHHTE3, CpaBHEHHE, OOO0OIIeHHe, CHUCTEMAaTU3alNI0, BBISIBICHUE
NPUYUHHO-CJIEJCTBEHHBIX CBS3€M — I HU3Y4YEHHUS CBOWCTB BEHIECTB U
XUMUYECKUX PEAKIUH, €eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —



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



TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
ugposbie
Nen/m HaumeHoBaHMe pa3/iejioB U TeM NPOTrPaAMMBbI KoHTpoJibHbIE IMpakTuyec (wipp )
Bcero o0pa3oBaTe/ibHbIE
padoThI KHe padoThl
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKIIuu
[ToBTOpenue u yriyoneHue 3HaHUH OCHOBHBIX Bbu6moteka [JOK
1.1 5 1
pazzienoB Kypca 8§ kjiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaxiuii https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAs JUCCOLNAIIHSI. 3 1 1 bubnnorexa [JOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pasznen 2. HemeTasIbl M HX cOeTMHEHHS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmmnoreka HOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
99 OO0mias XxapakTepuCcTUKa XUMHIECKIX 6 bubnmnoreka [JOK
' anemeHToB VIA-rpynmel. Cepa u €€ coenmHeHUs https://m.edso0.ru/7f41a636
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYHIBL. ’ P https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO11ast XxapaKTepUCTHKA XUMHYECKUX
N but6mmoreka [IOK
2.4 aneMeHToB |VA-rpynmnsl. Yriepoa u KpeMHU U 8 1 2

AX COEINHEHUS

https://m.edsoo.ru/7f41a636
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Hroro no pazmeny 25
Paszaea 3. Mera/liibl M MX COCIUHEHUS
. bubnmoreka [IOK
3.1 Obmue cBolcTsa MeTaTIOB 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 aXHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumus u oxkpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA 3 Bubmiorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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ITIOYPOYHOE IIVTAHUPOBAHUE
9 KJIACC

KoauuecTBO 4acoB

DJIeKTpoHHbIe UG pPOBbIE

Ne
W Tema Ypoka Beero KOHTpOJ]bHLIe HpaKT“qec]ﬂ/]e OﬁpaSOBaTeJILHBIe
padoThI padoThI pecypchl
1 [Tepuoanueckuii 3axou. [lepuoanueckas cucrema 1 bubmuoreka [JOK
xumudeckux asemenToB . . Meneneera https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 1 bubnnoreka [JOK
XUMUYECKHX IEMEHTOB IIEPBBIX TPEX IEPUOI0B https://m.edso00.ru/00adb6b6
3 Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX 1 bubnuorexa [JOK
BELICCTB https://m.edsoo.ru/00adb7e2
4 Bupl XUMHUYECKON CBSA3U U THUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponbnas padora Nel o teme «I[loBTopenue u
5 TyOJICHUE 3HAHWW OCHOBHBIX pa3JielioB Kypca 8 1 1 bubmorexa HOK
YLy paA P https://m.edsoo.ru/00adbch0
KJ1accay
6 Knaccugukaius XuMUuecKkux peakiuui no 1 bubnnorexka [JOK
pa3IMYHBIM NIPU3HAKAM https://m.edsoo.ru/00adbch0
IToHsiTHE O CKOPOCTH XUMHUYECKON pPEaKIINU.
7 [ToHSITHE O TOMOTEHHBIX 1 F€TEPOTCHHBIX 1 bubmorera [JOK
p https://m.edsoo.ru/00adbe9a
peakumsx
[TonsiTHE O XNMHUYECKOM paBHOBECHH. DaKTOPBHI,
8 BITUSIONINE HA CKOPOCTh XUMHYECKOW pEaKIu 1 1 bubmmorexa [JOK
p p https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMHUYECKOTO PaBHOBECHS
9 OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH 1 bubmmorexa [JOK
p https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIIUTUYECKON JUCCOLMALNH. bubnmoreka [JOK
10 1
CwibHBIC U CITa0bIe DJIEKTPOTUTHI https://m.edsoo.ru/00adcd68
11 HoHHbIE ypaBHEHUS peakLui 1 bubnuoreka [IOK
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https://m.edsoo.ru/00add448

XUMHUYECKHE CBOMCTBA KMCIOT U OCHOBAaHUU B

12 CBETE MPEACTABIEHNI 00 JIIEKTPOIUTHIECKOM bubmorexa LOK
peAl p https://m.edsoo.ru/00add5d8
IHACCOIHAIAN
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHNI 00 DIIEKTPOIUTHYECKON bubmorexa LOK
pea R https://m.edsoo.ru/00add8b2
JIUCCOLIMAIAN
14 ITousgTHe 0 TUAPOIN3E COIEH bubmorexa [TOK
AP https://m.edsoo.ru/00add9d4
bubmuorexa [JOK
15 O00011IeHNE U CUCTEMATU3ALUs 3HAHUN
H 1 https://m.edsoo.ru/00addd12
16 [TpakTuueckas pabota Ne 1. «Pemenue bubnnoreka [JOK
SKCIIEPUMEHTAIBHBIX 3a]1a4» https://m.edsoo.ru/00addbfa
KonTtponsHast padora Ne2 o teme
17 «DIIEKTPOIIUTHYECKAS TUCCOMALIHS. XUMHUUYECKHE bubmorexa HOK
p a 1AL, https://m.edsoo.ru/00addecO
PEaKIuu B pacTBOPAX»
18 OO0m1as XxapakTepuCTHUKa rajJoOreHOB. XUMUUYECKHE bubnmnoreka [JOK
CBOIICTBa Ha MPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
19 Xnoposogopoa. ConsiHas KHCIIOTa, XUMHYECKHE bu6nmoreka [JOK
CBOMCTBA, MTOJIy4YCHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [IpakTuueckas pad6ora Ne 2 no teme «llomyuenue bubnnoreka [JOK
COJIIHOW KHUCJIOTBI, U3y4EHUE €€ CBOMCTB) https://m.edsoo.ru/00ade348
21 Boruricnenus o ypaBHEHUSAM XUMHUYECKUX bubmuorexa [IOK
peakIuii, eClii OJIMH U3 PEareHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
bubmuorexa [JOK
22 OO0mas xapakTeprCcTHKA dIIeMeHTOB VIA-
T XapaKTepHCTHRa S/ICMEHTOB TPYIHIBL https://m.edsoo.ru/00ade64a
AmnnotponHsie Moaudukanuu cepsl. Haxoxnenue
23 cephl U €€ coenuHeHni B mpupoae. XUMHUECKUE bubmorexa LOK
p . g PHPOJIE. https://m.edsoo.ru/00ade64a
CBOMCTBA CEpBI
24 CepoBonopoi, cTpoeHue, GU3NIECKUE U bu6nuoreka [IOK
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XUMHUYECKHUE CBOMCTBA

https://m.edsoo.ru/00ade802

Oxkcunet cepol. CepHas KHCIOTa, GU3HUECKUE U

bubmuorexa [JOK

25
XUMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XVMUYECKUE PEaKIINH, JIEXKAIIUE B OCHOBE
26 MIPOMBINIJICHHOTO CIIOC00a MOY4YCHUS CEPHOM bubnunoreka [HOK
KUCJIOTBL. XMMUYECKOE 3arpsI3HEHUE OKPYXKAIOLLIEH https://m.edsoo.ru/00adec8a
Cpelbl COETMHEHUSIMHU CEPBI
97 Boruncnenue MaccoBoil 10711 BBIXOAA MIPOTYKTA bubnnoreka [JOK
peakuuu https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCcTHKa 3JIEMEHTOB V A-TPYIIIIbI.
28 A30T, pactipocTpaHeHue B IPUPOJIe, GU3UIECKUE U bubnmorexa LOK
- pactip pu PHPOZE, https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBONCTBA
29 AMMHaK, ero GuU3NIecKue 1 XUMHYECKHE bubnnorexa [JOK
CBOMCTBA, OJIy4YEeHUE U IPUMEHEHUE https://m.edso00.ru/00adf004
30 [IpakTuueckas padbora Ne 3 no teme «llomyuenue bubnuoreka [IOK
aMMHaKa, U3y4eHHue €ro CBOMCTB https://m.edso00.ru/00adf180
31 A3oTHas KUCIOTa, € Pru3nyecKkre u XUMHUIECKue bubnnorexka [JOK
CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHMSI B
39 KaueCcTBE MUHEPATBHBIX YA0OpEeHUN. XUMHUUECKOe bubnuotexa [JOK
3arpsI3HEHUE OKPYKAIOLEeH Cpelibl COEqUHEHUSAMU https://m.edsoo.ru/00adf518
azora
®docdop. Oxcua pocdopa (V) u pochopnas
33 KHCIIOTa, GU3NIECKHE M XUMHUYECKIE CBOMCTBA bubmmorexa [OK
’ ’ https://m.edsoo.ru/00adf68a
MOJTyuYEeHUE
Hcnons3oBanue ¢pocdaToB B KauecTBe
34 MHUHEPAJIbHBIX YI00peHuil. 3arpsi3HeHne bubmorexa LOK
p . yA1o0op - arp https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl pochaTamu
35 VYrnepon, pacnpocTpaHEHUE B PUPOJIE, bubnmoreka [JOK

¢du3nueckrue 1 XUMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c
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https://m.edsoo.ru/00adfd9c

Oxkcuppl yriaeposa, ux Gpuandeckue 1 XuMHIeCKHe

bubmuorexa [JOK

36 CBOIiCcTBAa. DKOJOrMYECKHE IIPOOIEMBI, CBSI3aHHBIE
P https://m.edsoo.ru/00adfebe
¢ okcuzom yriaeposa (1V)

37 YronbHas KUCIOTa U €€ Coln bubmmorexa [JOK

https://m.edso00.ru/00ae006¢c
[Tpaktrueckas padora Ne 4 mo teme "[lomydenue

38 nekucioro rasa. KauectBennas peakius Ha bubmmorexa LIOK
T . P https://m.edsoo.ru/00ae027e
KapOOHaT-HOH

39 [TepBoHaUYaIbHBIE MTOHATHS 00 OPraHHYECKUX bubnuorexa [JOK
BEILIECTBAX KaK O COEAMHEHHUSIX YIIIepoa https://m.edsoo.ru/00ae054e

40 KpeMmuuii u ero coefuHeHns bubmmorexa [IOK

P https://m.eds00.ru/00ae080a
[IpakTuyeckas pabora Ne 5. Pemenue
41 AKCIEPUMEHTANIBHBIX 337a4 N0 Teme «BaxkHenmme bubmmorexa [JOK
p A https://m.edso0.ru/00ae0bf2
HEMETaJUIbl U UX COSTUHEHUS

42 Konrtponbnas padora Ne3 o teme «Bakneiimue bubnuoreka [IOK
HEMETAaJJIbl U UX COCIMHCHUS https://m.edsoo.ru/00ae0el8
OO01mas XxapakTepuCTHKa XUMUYECKUX IIIEMEHTOB

43 — MeTaIoB. MeTtannnueckasi CBsI3b U bu6mmorexa [IOK
MeTa/UIMYeCcKasi KPUCTAJUIMYECKAs pEeIIETKA. https://m.edsoo.ru/00ae103e
®Pu3nyeckue CBOKMCTBAa METAIIIOB

44 XuMHYECKHE CBOMCTBA METAJIIOB. bu6mmorexa [IOK
DIEKTPOXUMUYECKUN Psil HAPSHKEHU METAJIOB https://m.edso00.ru/00ae1156
OO6mue cnocoOs! moTydeHuss MeTauioB. CIUTaBBbI.

45 Borunicnenus o ypaBHEHUSAM XUMHUECKHUX bubmuorexa [IOK
pEaKIUii, €CIIM OJIMH U3 PEareHTOB COJACPIKUT https://m.edso00.ru/00ae1156
npuMecH

bubnnorexka [HOK
46 [ToHsiTHE O KOPPO3UU METAILIOB 1

https://m.edsoo0.ru/00ael278
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https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

bu6mmoreka [IOK

41 [Henorrste MeTaet https://m.edsoo.ru/00ae14b2
48 OKcubl U THAPOKCUIBI HATPUS U KU buGnnorexa [IOK
https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMENIbHBIC METAIIIBI — KAJIBIIUN U bubmuorexa [JOK
MarHui https://m.edsoo.ru/00ae15e8
50 Baxkueiime coefUHEHUS KAJIbLUSA bubmmnorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN
52 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS E;ISSH;I;T:;(;)cL)IrOu/Ié 0361886
53 [TpakTuueckas pabota Ne 6 mo teme "KécTtkocTh bubnuorexa [JOK
BOJIbl U METO/BI €€ yCTpaHEHHUS" https://m.edsoo.ru/00aelae8
. bu6mmorexa [IOK
>4 AmOMHHHT https://m.edsogru/Oanch
55 AM@oTepHbIe CBOICTBA OKCHIa U TUIPOKCHIA bubmmorera [TOK
https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
o Keseso https://m.edsogru/OanldSG
57 Oxkcunpl, TuapOKCH B U conu xxene3a (1) u xxenesza bubnmnoreka [JOK
(1 https://m.edsoo.ru/00ae35e6
. bu6mmorexa [IOK
58 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN httos://m.e dsogru 100adbeb0
[IpakTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAIBHBIX 33/1a4 0 TeMe «Bakueime bubmorexa HOK
https://m.edsoo.ru/00ae3de8
METaJUTbl ¥ UX COSTUHEHUS
Berurcnenus mo ypaBHEHUSIM XHMHUYECKUAX
60 peaKkIuii, ecliv OJIMH U3 PEareHTOB JAaH B U30BITKE bubnnorexka [HOK

WJIU COJEP>KUT NPUMECH. BrIUnCIIEHUS MacCOBOM
JIOJIA BBIXOJ1a ITPOYKTA PEAKLIUU

https://m.edsoo0.ru/00ael 750
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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bu6mmoreka [IOK

61 O06001IeHne U cucTeMaTU3alus 3HAaHUN 1 httos://m.edsoo.ru/00adbchO

62 KonTtponsnast padora Ne4 no reme «Baxueime 1 bubnuoreka [IOK
METAJUIBI U UX COEIUHEHUS) https://m.edsoo.ru/00adbcb0

63 BemiectBa u Marepuaisl B IOBCEIHEBHOM KU3HU 1 bubnmoreka [JOK
YeJI0BEKa https://m.eds00.ru/00ae3f50

64 XHUMHYECKOE 3arps3HEHNE OKPYIKAIOIICH CpeIbl 1 bubmmorexa [JOK
https://m.eds00.ru/00ae4270
65 Ponb XxuMuu B pelieHnn SKOJOTHYECKHUX MPooIIeM 1 E::f;?;ﬁfiaogr(zllémeﬂm

66 PesepBHblit ypok. O60011I€eHHE U CHCTEMAaTHU3alINs 1 bubnuorexa [JOK
3HAHUU https://m.edso00.ru/00ae0dOa

67 PeseprHblit ypok. O000IIEHNE 1 CUCTEMATH3AIHSA 1 bubnnorexa [JOK
3HaAHUU https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O000111€HNE U CUCTEMaTH3aIHA 1 bubnuoreka [IOK
3HAHUU https://m.eds00.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI U151 YYEHUKA
» Xumus, 9 kimace/ Kysnernosa H.E., Tutosa .M., I'apa H.H., Akmonepuoe

obmectBo «M3naTenscTBO «IIpocBeiieHne»
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