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[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OOO, a Takxke Ha OcHOBe (enepasbHOl paboueil mporpammbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN TPEMOAaBaHusI YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
OoOy4eHMs, BOCHHUTAHHS M Pa3BUTUA OOYYAIOIIUXCS CPEICTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
npeaycMaTpUBaET paclpeelieHue €ro Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pazzenaM M TeMaM MPOrpaMMbl 10 XHMHH, ONPENEsSeT KOJIWYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKHU COJIEpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBAaTEIbHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouuxcsi, OMNpPEAeNSseT BO3MOXKHOCTA TMpeaMera s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1IeJIed N3y4eHUs PEAMETAa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEILHOM JEATEIbHOCTU OOYYalolerocs IO OCBOCHUIO
y4eOHOTO CO/IepKaHMUS.

3HaHWE XHUMHH CIY>)KUT OCHOBOM JUisi (DOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DSBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TJIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, YHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHnne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PyHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOM  JIESITENIbHOCTH,
AKCIIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO()ECCUOHATBHOMN AEATEILHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUMHCTBO MPUPOAbI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
o0Opa3oBaHHe 00Y4AIOIIHUXCS.



JlanHble HampaBieHUS B OOYYEHHMM XUMHUHU OOECHEUMBAIOTCS CHenu(UKON
colepKaHusi  y4eOHOro  ImpeaMmeTa, KOTOpPBIA  SABISETCS  MEJAaroru4ecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XMMMM W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX IOHSATUU
OpraHU4eCKON XMMHH.

CrpykTypa coaepkaHHsl POrpaMMbl IO XUMHUHM CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATHM O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHIATUN O XUMUYECKON
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl 1O MPUHIHUILY
IIOCJIEA0BATEILHOIO PA3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— [Iepnoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TMpPEeACTaBIEHUN 00 JJIEKTPOJIUTUYECKOW JAMCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndueckne 3HAaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKH
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJHOIO
YPOBHSL K JpYromy, BBINOJNHAS (YHKUUU OOBSICHEHHS U IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUsI U BO3MOXXHOCTEH IIPAKTUYECKOI'O IPUMEHEHUSA U IOIYYCHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MIPEACTABIICHNAS] O XUMHYECKON COCTABIIAIONIEN HAYYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOW NPUPOABI, LIEHHOCTHOTO OTHOIIEHUSA K HAy4YHOMY 3HAHUIO H
METOJaM IIO3HAaHMS B Hayke. M3ydeHune XUMUM NPOUCXOAUT C INPUBJICUECHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX MNpeaMeToB: «OKpyXaroluid MUp»,
«buonorus. 5—7 xknacce» n «Puszuka. 7 Kiacey.

[Ipy wW3yyeHWH XHUMHH M[POUCXOAUT (HOPMUPOBAHME 3HAHMI OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPaKTUYECKOU
NEATEIIbBHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHCTEMbl XMMHYECKHX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYMHBIX 0000IIEHUIT MHPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKH, B
OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH HM3YyYEHUH BELIECTB U
XUMHUYECKUX peakluii, B (OPMHUPOBAHUM U PA3BUTUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON



JESITEIbHOCTH, OCBOCHUHM MPaBHJI 0€30MacHOro OOpalleHusi ¢ BELIECTBAaMHU B
MTOBCEHEBHOM KU3HHU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauYEHUE MPUOOPENH TaKHe 11eJU, KaK:

— (opmupoBaHHEe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYEeCKOe MPUOOIICHHE
OoOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATENHHON JEeATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUi, CITIOCOOCTBYIOMIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHHBEPCAIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeNd (QPYHKIMOHAIBHOM H  €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH, B TOM 4YHCJI€ YMEHHA OOBSICHATh W OLIEHUBATH SIBICHUSA
OKPYXAaIOIIEr0 MHpA, UCIOJIb3YsS 3HAHUS W OMBIT, MOJIYYCHHBIC MPU H3YYCHHUU
XUMHUH, TPUMEHSTh HMX MpPH pEUIeHUHu Tpo0JeM B TOBCEAHEBHOM >KHU3HU H
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y OOy4arommxcs TYMaHUCTHUYECKUX OTHOIICHUH,
MOHUMAHUSI 1LEHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH DSKOJOTUUYECKU
1EeJIecO00pa3HOro TOBEAEHUS B OBITY MU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHBALMM K OOYyYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCIHUTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JalbHEWUIIETO
oOyJeHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHMHU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlelio), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIIO).



COILEPKXAHUE OBYYEHUA

9 KIIACC

BemecTBO M XMMHUYecKasi peaKkIus

Ilepnognueckuin 3akoH. Ilepmoamdeckass cucrema xumudeckux snemeHtoB /[I. WM.
MengeneeBa. CtpoeHrne atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUH CBOMCTB XUMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX NMEPUOAOB, KalMs, KaJblUUs U UX COCAUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIEMEHTOB B [leproanueckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUJbI XUMHUYECKOW CBSI3U. THUIBI KPUCTATUIMYECKUX PEHIETOK,
3aBHCUMOCTh CBOMCTB BEIIECTBA OT THINA KPUCTALIMYECKOW PEHIETKH U BUAA XUMUYECKOU
CBSI3U.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XMMHUUYECKHE CBOWCTBA
BENIECTB, OTHOCSIIUXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX COCAUHEHHM, TEHETHYECKAs
CBSI3b HEOPraHUYECKUX BEUIECTB.

Knaccudukanuss XMMHUYECKUX PEAKUUM MO pa3IuyHbIM MpU3HaAKaM (10 YHUCITY U
COCTaBy YYacTBYIOIIMX B PEAKUUU BEIIECTB, MO TEIIOBOMY 3(h(}EKTy, Mo H3MEHEHUIO
CTENEHEH OKHUCJICHHS XHMMHYECKHUX DJJEMEHTOB, MO OOpaTUMOCTH, MO Yy4YacCTHUIO
KaTajau3aropa). IK30- U S9HJAOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTue o ckopoctu xuMuueckor peakuuu. [louarue o0 oOpaTUMBIX U HEOOPATUMBIX
XUMHYECKUX peakuusax. [IoHATHEe O TOMOTE€HHBIX U TE€TEPOreHHBbIX peakuusx. [loHsTre o
katanuse. [loHsTne o0 xumMuueckoM paBHOBecHMU. DaKTOpbI, BIHUAKOIIME HA CKOPOCTh
XUMHYECKOUN pPEAKIINHU U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

OKUCIUTETLHO-BOCCTAHOBUTENIHHBIE PEAKIIMM, JICKTPOHHBIM OanaHC OKHUCIUTENIBHO-
BOCCTaHOBUTENBHOU peakinu. COCTaBICHUE YPAaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCTIOIB30BAHUEM METO/a DJIEKTPOHHOTO OaaHca.

Teopusi BAEKTPOIUTHYECKOW UCCOLMAIMU. JNEKTPOJUTBI M HEIJIEKTPOJIHTHI.
Katnonsl, annoHbl. MeXaHu3M AUCCOLMAIMA BEUIECTB C PA3IMYHBIMUA BUAAMH XUMHUYECKOUN
cBsi3u. Ctenenpb aucconuani. CUIIbHBIC U CIA0bIE DJIEKTPOJIUTHI.

Peaxiiuu nonHoro oo6mMeHa. Y cIoBHs MPOTEKAHUS PEeaKIIuii HOHHOTO 0OMEHA, TIOJIHBIE U
COKpalIEHHbIE HOHHBIE YpaBHEHU peakinil. CBONCTBA KUCIIOT, OCHOBAHUI U COJIEH B CBETE
MIPEJCTAaBICHUN 00 IJICKTPOIUTHYCCKON aucconmanuu. KadecTBeHHbIC peaKIiyd Ha HOHBI.
[TonsiTre 0 ruapONN3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHUE C MOJEISIMA KPUCTALIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METaJUIOB M HeMeTaioB (Tpadura M amMasa), CIOXKHBIX BEHIECTB (XJIOpHIAa HATPHs),
WCCJICIOBAHUE 3aBUCHUMOCTH CKOPOCTA XHUMHUYECKOM PEaKUUM OT BO3JCHCTBUS PA3TUUYHBIX
(akTOpoB,  UCCJIEIOBAHHUE  DJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEIIECTB,  Ipollecca
JUCCOLIMAIIMN KUCJIOT, IEIoYed U cosieid (BO3MOXKHO MCIOJIb30BAaHUE BUAECO MATEpHAIOB),
MIPOBEJICHHUE OIBITOB, WJUTIOCTPUPYIONMIUX MPU3HAKHA MPOTEKAHUS PEAKIIM HOHHOTO 0OMeHa
(oOpazoBanue ocajka, BbIIEIEHUE Ta3a, 00pa30BaHMUE BOJIbI), OMBITOB, WJLTFOCTPUPYIOITUX
MIPUMEPHI  OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX pPEAKIUi (TOpEeHHE, PEakiuu pa3jioKeHUs,



COECIMHEHMS), PACIIO3HABAHUE HEOPraHWYECKHX BEIIECTB C IOMOILBID KayeCTBEHHBIX
peakLMii Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a4a4.

Hemeranbl 1 ux coeinHeHUA

OO6mias xapaktepuctuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIC
creneHu okucieHus. CTpoeHre U (PU3HYECKHE CBOMCTBA MPOCTBIX BEIIECTB — T'AJIOT€HOB.
XHUMHUUYECKUE CBOWCTBA Ha MpUMeEpE Xjopa (B3aMMOJACICTBUE C METalIaMH, HEMETAJIAMH,
menoyamu). XiopoBoaopod. ColisiHasg KHUCIIOTa, XUMHUYECKHME CBOMCTBA, MOIy4YEHUE,
npuMmeHeHue. JleficTBue Xjopa M XJIOPOBOJOpOJa HAa OpPraHM3M uejoBeka. BaxuHewiime
XJIOPHUJIBI U UX HAXO0XJICHHUE B MPUPO/IE.

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCIeHHs. CTpoeHre U (PU3HYECKHE CBOMCTBA MPOCTHIX BEUIECTB —
KHUCIIOpOoZa W Cephbl. AJIOTPONHBIE MOJIU(DHUKAIMK KHUCIOPOJAa M CEpbl. XHUMHUYECKHE
cBoiictBa cepbl. CepoBOAOPOJI, CTpoeHue, GU3NUEeCKue U XUMHUUYECKHEe CBOMCTBA. OKCHUIIBI
cepbl Kak TMpEJACTAaBUTEIM KHUCIOTHBIX OKcHUI0B. CepHasd KuCIOTa, (QU3NYECKHE H
XUMHUYECKHE CBOMCTBA (0OIIME KakK MPEACTAaBUTENS Kiacca KHCIOT U cHenupuyeckue).
XHUMHUUYECKUE pPEaKINH, JeKallUe B OCHOBE MPOMBILIIEHHOTO CIOco0a MOJyYeHHs] CEpHOMI
KuCIIOThL. [IpuMeHnenne cepHoil KUCanOThl. COMM CEPHON KMCIIOThI, KAYECTBEHHAs PEaKLMsl Ha
cyabdar-uoH. HaxoxaeHue cepbl U €€ COeAMHEHUN B IpUpoje. XUMUYECKOE 3arps3HEHHE
OKpYXalolleld cpeAbl COCAMHEHUSIMHU cepbl (KUCIOTHBIE IOKIW, 3arpsi3HEHHE BO3AyXa U
BOJIOEMOB), CITOCOOBI €r0 MPEI0TBPAIIICHUS.

OOmiast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHMs. A30T, paclpoCTpaHEHHE B MNpUpPOAE, (U3NYECKUE U
XxuMHueckue cBoiictBa. KpyroBopor aszora B mpupoge. AMMHMAK, €ro (usnueckue u
XUMUYECKUE CBOMCTBa, MoiydyeHue U npumeHeHue. Coju aMMOHMS, UX (U3UYECKUE U
XUMHUYECKUE CBOWCTBA, MpUMeHEeHHe. KauecTBeHHasi peakiusi Ha MOHbl aMMOHUA. A30THas
KHCJIOTa, €€ MojyuyeHue, pu3ndeckue U XMMUYECKUe CBOWCTBA (0OIIME KaK MpeCTaBUTENS
KJ1acca KUCJoT U crieunduueckue). Mcnonp3oBanue HUTPATOB U CoJie aMMOHUS B KaueCTBE
MUHEpaIbHBIX yI0OpeHH. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH Cpelibl COeTUHEHUSIMU
azota (KUCIOTHBIE JOXIHW, 3arpsA3HEHHE BO3[ayXa, IMOYBbI M BOAOEMOB). Docdop,
ajuioTponHele  Moaudukaruu  docdopa, duzmyeckre M XUMHUECKHE CcBoicTBa. Okcua
dochopa (V) u dpochopnas kuciora, GU3NIESCKUE U XMUMHUYCCKHE CBOWMCTBA, IMOJTyUYCHHE.
Ucnonp3oBanue hochaTtoB B kKauecTBE MUHEPATBHBIX YA0OpEHUH.

Ob6mas xapakrepuctuka snemMeHToB [VA-rpynmbl. OCOOEHHOCTH CTpOEHHUs aTOMOB,
XapaKTEepHbIE  CTENEHW  OKUCJIEHUS.  YTIepol,  aUIOTPONHble  MoJudUKaIuH,
pacnpocTpaHeHHe B Tpupoje, (U3MUECKHe U XUMHYECKHE CBOWCTBA. AjcopOuus.
Kpyrosopor yriepona B mpupoge. Okcuisl yriepoaa, uX (U3MUECKHE U XUMHUYECKHE
CBOMCTBA, JECHCTBUE HA YKUBBIE OPraHU3MBbI, MOJIYYEHUE M NPUMEHEHHE. DKOJOTHYECKHE
npoOJieMbl, CBsi3aHHBIE ¢ OkcuaoM yriepona (IV), rumoreza rio0aqbHOrO0 MOTETUICHUS
KJIUMaTa, MapHUKOBBIA dddekt. VYrospHas KuclioTa M €€ Ccoiau, uxX (Qunueckue u
XUMHUYECKHUE CBOICTBa, MOJyueHHEe W npuMeHeHue. KauecTBeHHas peakiusi Ha kapOOHAT-
nonbl. Vcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35MCTBE.



[TepBoHavanbHBIC TOHATHS 00 OPTAHMYECKUX BEIIECTBaX KaK O COCIMHECHHSIX YTIIepoia
(MeTaH, 3TaH, STWIEH, Aall€TUJIEH, ATAHOJ, TJULEPUH, YKCycHas kuciorta). [IpupoaHsie
UCTOYHUKH YTJIEBOJAOPOJIOB (YyTrojib, IPUPOAHBIA Ta3, HEPTH), MPOAYKTHl HX MepepaboTKU
(6eH3MH), X pOdb B OBITY W MPOMBINUICHHOCTH. [loHSATHE O OHOJIOTMYECKH BaXKHBIX
BEIIIECTBAX: JKUpax, OeyKax, yrieBoJax — M UX POJIM B KU3HU yeloBeKa. MaTepuanbHOe
€MHCTBO OPTAHUYECKUX U HEOPTAHUYECKUX COCTUHECHUM.

Kpemnuuii, ero ¢usmyeckue M XUMHUYECKHE CBOMCTBA, MOJyYE€HHUE U NPUMEHEHHE.
Coenunenusi kpemHust B mpupojge. O6mue npencraBieHuss 06 okcuae kpemuus (IV) u
KpeMHueBOM kuciore. CHIIMKaThl, WX UCIHOJIb30BaHUE B OBITY, B MPOMBIILIECHHOCTH.
Baxnelime cTpouTenbHble MaTEpUabl: KEpAMHUKaA, CTEKIIO, IIEMEHT, OCTOH, KEeIe300€TOH.
[IpoGyiiembl 0€30MaCHOTO HCIOJIL30BAaHUSA CTPOUTEIBHBIX MaTEpPUAIOB B IOBCEIHEBHOM
KU3HU.

Xumuueckuii IKCnepumMenm:

M3yuyeHHe oOoOpa3lOB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISHOW  KHUCIOTHI,
MPOBEJICHUE KAUYECTBEHHBIX PEAKIMA Ha XJIOPUA-UOHBI W HAONIOJECHUWE MPU3HAKOB HUX
MPOTEKAHUS, OMBITHI, OTpaxkaromue (HPU3NYECKUE U XUMUUYECKUE CBOMCTBA rajJOT€HOB U UX
COEIMHEHUI (BO3MOKHO HCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), 03HAKOMIIEHHE C 0Opa3lamu
XJIOPUIOB (TaJOTeHUJIOB), O3HAKOMJIEHHE C oOpasmamMu cepbl U €€ COCIUHEHUSIMU
(BO3MOXHO HCHOJIb30BAaHUE BHJIEOMATEPHAIIOB), HAOMIOAEHHE Ipoliecca OOYTIMBAHUS
caxapa TOJ JI€MCTBUEM KOHIECHTPUPOBAHHOW CEPHOM KHUCJIOTHI, M3YyUYCHHE XHUMHUYECKHUX
CBOMCTB pa30aBICHHON CEPHOU KHUCIOTHI, MPOBE/ICHNE KaYeCTBEHHON peakIMu Ha Cylbdart-
MOH M HaOIII0/IeHNE MpU3HaKa €€ MPOTeKaHUs, 03HAKOMJIEHHE ¢ (DU3NYECKUMU CBOWCTBAMU
azota, (ochopa ¥ wuX coenuHEeHUN (BO3MOXXHO HCIOJIB30BAaHUE BHIEOMATEPHAIIOB),
oOpasnaMu a30THBIX U (HOCcPOpHBIX yAOOpEHUM, MOTydeHUE, COOMpaHue, paclio3HaBaHUE U
M3yYCHHE CBOMCTB aMMMaKa, MPOBEJCHUE KAUYECTBEHHBIX pEaKIuii HAa HOH aMMOHHS M
dbocdar-uoH U U3yyeHne NMPU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOM
a30THOM KHCIOTHI C MeAbI0 (BO3MOXXHO HCIIOJIB30BAHUE BHUICOMATEPHANIOB), W3Y4YCHUE
MOJENIe KPHUCTAIUIMYECKUX PEIIETOK anmasa, rpaduta, ¢yiiepeHa, O3HAKOMJIIEHUE C
MPOIIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
MPOTUBOra3a, MoJiydeHue, coOUpaHue, pacrno3HaBaHWE W U3YyYEHUE CBOMCTB YTJIEKHUCIIOTO
ra3a, MpOBE/ICHWE KauyeCTBEHHBIX pEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U HU3YYCHUE
MIPU3HAKOB UX MPOTEKaHMs, 03HAKOMJIEHUE C MPOJIYKIUEH CHIMKATHON MPOMBIIUICHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHelne HeMeTaJTbl M UX COCTUHECHUS.

MeTa/sibl 1 MX COeTMHEHUS

OO6mrast xapakTEepPUCTUKA XUMHUYECKHX DJIEMEHTOB — META/VIOB HAa OCHOBAaHUHU WX
noJioxkeHust B Ilepuoguueckoit cucreMe xumuudeckux sneMeHToB JI. M. MenaeneeBa u
ctpoeHusi atomoB. CTpoeHue wmeTauioB. Merainueckass CBS3b W MeTauIM4ecKas
KpPUCTAJUTMYECKAs PEIETKA. DICKTPOXUMUAUECKUN Psii HANPSIKEHU MeTalioB. Puzndeckue
U XUMHUYECKHE CBOMCTBa MeTajuioB. OOmue crnocoObl mojiydeHus MeTaioB. [loHsitue o
KOPPO3UH METAJIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT Koppo3uu. CriiaBsl (CTajib, YyTyH,
TIOPATIOMUHUN, OpOH3a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIILIEHHOCTH.



[llenounsie MeTauibl: onoxkeHue B [lepuoguueckor cuCTeMe XUMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpO€HHME HMX AaTOMOB, HaxOXJIeHHE B npupone. dDusmyeckue u
XUMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUIIBI U TUIPOKCUIBI HATPUS U
kanus. [IpumMeHenne menoYHbIX METAJIOB U UX COEIMHEHUM.

[I{eroyHO3EeMENBbHBIE METAJIBI MAarHuid M KalbLud: TNOJIokeHune B llepumonmueckon
cucreMe xumuueckux 3nemeHToB [[. M. MenneneeBa, cTpoeHue UX aTOMOB, HAXOXKJICHUE B
npupoje. DPu3MUYeCcKHe M XHUMHUYECKHE CBOMCTBA MAarHus W Kaibluus. BaxkHeiimne
COCIMHEHUS KalbIUs (OKCHA, THAPOKCUI, coiiu). KECTKOCTh BOJBI M CIOCOOBI €&
YCTPaHEHUS.

AmomuHnii: nonoxxenne B llepronnueckon cucreme XuMuU4eckux snemeHToB [l U.
MenpaeneeBa, CTpOEHHME aTroMma, HaxoXAcHHWEe B npupoac. Duznyeckue M XUMHUYECKHUE
CBOMCTBa aTtOMUHUS. AM(POTEpPHBIE CBOMCTBA OKCUA U THUIPOKCHUIA ATFOMUHMUS.

Kenezo: nonoxenue B Ilepuommueckoid cucreme xumuuyeckux snemeHto [l H.
MenpaeneeBa, CTpOEHHME aToMa, HaxoXAcHHWE B npupoac. Duznyeckue M XUMHUYECKHUE
cBoMcTBa keneza. Okcuanl, Tuapokcuabsl u conu xenesza (I) u xenesa (III), ux cocras,
CBOICTBA U MOJyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C 00pa3laMyd METaJUIOB M CIUIaBOB, UX (U3MUYECKUMHU CBOWCTBAMH,
M3YUYCHHE PE3YIbTATOB KOPPO3UH METALIOB (BO3MOKHO MCIIOJIb30BaHUE BUICOMATEPUATIOB),
OCOOCHHOCTEM B3aMMOJECUCTBUSI OKCHAA Kajdbllus U HATpus C BOJOM (BO3MOKHO
HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), HCCIEIOBAHUE CBOWCTB >KECTKOM BOJIbI, MpoIecca
TOpeHus Keje3a B KUCIOpojie (BO3MOXKHO HCIOJIb30BAaHUE BUICOMATEPUAIIOB), MPU3HAKOB
MPOTEKAHUS KQUECTBEHHBIX PEAKIIMil HA MOHBI: MAarHus, KajablUs, aJlFOMUHUS, [INHKA, J)KeJe3a
(I1) u xenesa (II1), meau (I1), HaOnrOIEHKE W OMUCAHUE MPOIECCOB OKPAIIMBAHUS TIJIAMEHU
MOHAMM HATpHUs, KaJIus U Kaiblusi (BO3MOXXHO MCIOJIb30BAaHUE BHUICOMATEPUATIOB),
uccieoBaHle aM(pOTEPHBIX CBOWCTB THUIAPOKCHAA AaIOMHUHHS W THUIPOKCHAA IIMHKA,
pelIEeHrEe SKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BaxHelle MeTaJlTbl U UX COCIUHEHUS».

XHUMHUS M OKPY:KaOLIas cpeaa

Bemectsa u Marepuansl B INIOBCEAHEBHOW JKM3HM 4eJlOBeKa. be3omacHoe
MCIIOJb30BaHUE BEIIECTB U XUMUUYECKUX peakinii B ObITy. [lepBas moMolps Npu XuMUIECKUX
05KOTax M OTPABIICHUSIX.

XYUMHUECKOE  3arps3HEHHE  OKpyKarolied cpenpl  (mpedesbHas — JIOMycTHMas
KOHIIeHTpalus BemiecTs, aaiee — [[JIK). Posib XxumMuu B perieHnn 3KOJIOTMYECKUX MPoOIIeM.

Xumuueckuii IKCnepumenm:

M3ydeHue oO0pa3IoB MaTrepuasoB (CTEKJIO, CIUIaBbl METaJUIOB, TOJIMMEPHBIC
MaTepuabl).

Mescnpeomemmnuie ceazu

Peanuzanuss MeXNpeaIMETHBIX CBS3€d TMIpM  M3YYEHUHM XUMHM B 9  Kiacce
OCYILIECTBIISIETCS Y€pe3 MCIOJIb30BAaHHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHH, TaK U
MOHATHUM, SIBJISIOIIMXCS CUCTEMHBIMU JJISl OTAEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
[UKJIA.



OO1Iue ecTecTBEHHO-HAy4YHbIE MOHATHS: HAY4YHbIH (PaKT, TUIOTE3a, 3aKOH, TEOPHUS,
aHalu3, CHUHTE3, KilacCU(PUKAIUs, TEPUOJUYHOCTh, HAOIIOACHHE, HKCIEPUMEHT,
MOJICIUPOBAaHNE, HM3MEPEHUE, MOJENb, SBICHUE, MNAPHUKOBBIA 3(PPeKT, TeXHOIOTHs,
MaTepHalbl.

®dwuszuka: Marepusi, aTtoM, 53JEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKIWJ, H30TOIMBI,
pPaZOaKTUBHOCTb, MOJIEKYJa, DSJCKTPUUYECKH 3apsll, NPOBOJHUKH, TOJIYIPOBOJIHUKH,
IUAJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TeNI0, 00BEM, arperaTHOe COCTOSTHIE BEIECTBa, a3,
pacTBOp, PacTBOPHUMOCTb, KpHCTAUTMYECKash PEHIETKA, CIUIaBbl, (PU3MUYECKUE BEITHMYUHBI,
€IMHULIBI U3MEPEHHUS, KOCMUUECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoHIIE.

buonorus: dorocuntes, npixanue, 6uocgepa, SIKOCUCTEMA, MUHEPAIbHbBIE YI0OpEHHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENbHBIE BEIIECTRA.

['eorpadus: armocepa, rumpocdepa, MHHEpaNbl, TOPHbIE TMOPOJBI, IMOJIE3HBIC
HICKOTIaeMbl€, TOTINBO, BOJHBIE PECYPCHI.

IIJTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JJUHHOCTHBIE PE3VYJIBTATHI

JIngHOCTHBIE pe3yJIbTaThl OCBOCHHS IPOTPpaMMbl OCHOBHOT'O OOIIEro oOpa3oBaHUs
JOCTUTAIOTCS B XOJ¢ OOy4YeHHMs] XMMHH B E€IUHCTBE Y4YeOHOM M BOCHHUTATEIbHOMN
JEATEIBHOCTY B COOTBETCTBUM C TPAJAUIIMOHHBIMH POCCUMCKUMHU COIMOKYJBTYPHBIMU H
JTyXOBHO-HPABCTBEHHBIMH 1I€HHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJICHUSI M CHOCOOCTBYIOT MpolieccaM CaMOIO3HAHUS, CaMOPa3BUTHUSI U COIMATN3AIUN
0oOyJarommxcs.

JIMYHOCTHBIE PE3YIbTAaThl OTPaXKalOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTHUBHBIX IEHHOCTHBIX OPUEHTALIMI U PACIIUPEHUE OIbITA JICSITETbHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTPHOTHYECKOT0 BOCIIMTAHHUS

IIECHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY H
HAy4YHOMY HAacCJIeJIUI0, MOHMMAHMUSl 3HAUYCHUS XUMUYECKONW HAyKW B >KU3HU COBPEMEHHOIO
o0111ecTBa, CHOCOOHOCTH BJIaIETh JOCTOBEPHOM MHGOPMAIMEN O TEPEOBBIX TIOCTHKEHUSIX U
OTKPBITUSIX MUPOBOM M OTEUECTBEHHOW XUMUM, 3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUIX 00
YCTpOWCTBE MHUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEICTABICHUS] O COUMAIBHBIX HOPMAaxX M IMPaBUIaX MEXJIMYHOCTHBIX OTHOLICHWH B
KOJUIEKTHBE, = KOMMYHMKATUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  TIOJIE3HOM,
y4eOHOMCCIIEI0BATEILCKOM, TBOPYECKOW W APYTUX BHUAAX JEATCIIBHOCTH, FOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOW NEATEIHHOCTH TPHU BBITTOJHCHUH Y4YeOHBIX, IMO3HABATEIHHBIX
3a/lay, BBIMOJTHCHUH XUMUYECKUX OKCIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB,
CTpEMJICHHS K B3aUMOIIOHMMAHHMIO M B3aWMOIIOMOIIM B TMpolecce ITOM ydeOHOMU



NEeSATENbHOCTH, TOTOBHOCTH OLIEHHWBATh CBOE IOBEIECHHE U IOCTYNKH CBOMX TOBAPULIEH C
MO3ULIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MMOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MUPOBO33PEHUYECKHE MPEACTABICHUS O BEIIECTBE W XHUMHYECKOM pEaKkluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U COCTaBIIAIOIIME OCHOBY IS
MMOHUMAHUSI CYUIHOCTH HAyYHOM KapTUHBI MHUpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BUTHUSL IPUPOJbI, B3aMMOCBA3SAX YEJIIOBEKA C MPUPOJHOM CPENOH, O
POJIM XMMHH B TO3HAHUU ITUX 3aKOHOMEPHOCTE;

MIO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIC Ha IOJYYECHHE HOBBIX 3HAHUW MO XHMUH,
HeoOXOoauMbIe A1 OOBSCHEHUS HAOIIOAAEMBIX IMPOLIECCOB M SIBJICHUM, MO3HABATEIHHOMH,
UH(POPMALIMOHHONW M YHUTATENbCKON KYyJIbTYpHl, B TOM YHCJE€ HABBIKOB CAMOCTOATEIHHOU
paboThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIMTEPATypOH, OCTYNMHBIMU TEXHHUUYECKUMU
cpelncTBaMu HH(POPMAIIMOHHBIX TEXHOJIOTU;

HMHTEpeC K OOYYEHHUIO U MO3HAHUIO, JIIOO03HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000Opa30BaHUI0, MPOEKTHOW M HCCIEAOBATENICKOM AESTENbHOCTH, K OCO3HAHHOMY
BBIOOPY HANPABIEHHOCTH U YPOBHS OOY4YEHUS B JAJIbHEHUILIEM;

4) opMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHHUE IIEHHOCTHU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIECHHS K CBOEMY 3J0POBBIO,
YCTAaHOBKHM Ha 3J0POBBIM 00pa3 *KU3HHU, OCO3HAHHME IMOCIEICTBUA U HENPUATHE BPEIHBIX
MPUBBIUEK (YIOTPEOICHUS aJIKOTO0JI, HAPKOTUKOB, KYpEHUs), HEOOXOTUMOCTH COOIOICHUS
npaBujl 0€30MaCHOCTH TMPHU OOPAIEHUH C XMMUYECKUMU BEIIECTBAMU B OBITY U peajbHOM
KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpPEC K NPAKTUYECKOMY H3y4YEHHIO Mnpodeccuid W Tpyda pa3IudyHOTO poja,
YBaXEHUE K TPYyAYy M pe3yjbTaTaM TpPYyAOBOW AEATENbHOCTH, B TOM YHCIIE Ha OCHOBE
MPUMEHEHUsI TMPEIMETHBIX 3HAHWW IO XWMUH, OCO3HAHHBIA BBHIOOP WHIUBHUAYATHHOM
TPAeKTOPUU MPOJIOJKEHUSI 00pa30BaHUsl ¢ YUETOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH
K XUMHUHU, OOIIECTBEHHBIX HMHTEPECOB W MOTPEOHOCTEH, yCHemHoN MnpodeccuoHaaIbHON
JESATEAbHOCTY M Pa3BUTUA HEOOXOJUMBIX YMEHHH, TOTOBHOCTb aJalTUpPOBAThCA B
po(eCcCUOHATILHOM CpefIE;

6) IKOJIOrHYeCcKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 1I€JIECO00pa3HOEe OTHOIICHHWE K MPHUPOJAE KaK HMCTOYHUKY >KU3HHU HA
3emiie, OCHOBE €€ CYIeCTBOBAaHMs, TOHUMAaHUE LIEHHOCTH 3J0POBOro U 0e30MacHoro oopasa
KU3HHU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY (U3MYECKOMY U TICHUXUYECKOMY
3JI0pPOBBIO, OCO3HAHUE LIEHHOCTU COOJIOICHUS MpaBUil 0€30MaCHOrO MOBEIEHUS MpU padoTe
C BEILIECTBAMHU, a TAKXKE B CUTyalUsAX, YTPOXKAIOIIKUX 3I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHATHh 3HAHUS, MOJTyYaeMbIe MPU MU3YYCHUH XUMUU, IS PEIICHUS
3a71a4, CBA3AHHBIX C OKPYXXAlOLIEW IPUPOAHOM CpEAOM, JJI TOBBILICHHUS YPOBHS
HKOJIOTUYECKON KYJIbTYPhl, OCO3HAHMS TJI00ATBHOTO XapakTepa 3KOJIOTMYECKUX MpoOsieM U
MyTed UX PEIICeHUs] MOCPEICTBOM METOJ0OB XMMHH, 3KOJIOTMYECKOrO0 MBIIUICHUSI, YMEHHUS
PYKOBOJCTBOBATHCS UM B ITIO3HABATEIbHOM, KOMMYHHKATUBHOW U COLMAIIBHON ITPAKTUKE.



METAIIPEJAMETHBIE PE3YJIBTATbBI

B cocraBe MeranpeaMeTHBIX PE3yNbTaTOB BBIJACISAIOT 3HAUYMMBIE I (DOPMUPOBAHHS
MHUPOBO33PEHUsI OOIICHAyYHbIC IOHATHS (3aKOH, TEOpHWs, IPHUHIMI, TUIOTe3a, (QakT,
CHUCTEMa, NPOIIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE€ HCIOIb3YIOTCS B €CTECTBEHHO-
HAyYHBIX Y4YEOHBIX MpeAMEeTaX W TO3BOJISIIOT HAa OCHOBE 3HAHUN W3 JTHX MPEAMETOB
dbopMHUpOBaTh MPEJACTABICHUE O IIEJIOCTHOW HAYYHOW KapTHHE MHUpPA, U YHUBEPCAIbHBIE
ydeOHbIC JIEUCTBUSA (MO3HABAaTEIbHBIC, KOMMYHHUKATHUBHBIC, PETYJISATUBHBIC), KOTOpHIE
obecnieunBalOT (HOPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITCIIPHOMY IUIAHUPOBAHUIO H
OCYILIECTBJICHUIO YUCOHOM ACATEILHOCTH.

ITo3HaBaTe/ibHBbIC YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBUSA

ba3oBble Jilornueckue aeiicTBUA:

YMEHMSI HCIOJIb30BaTh MNPUEMBI JIOTMYECKOTO MBIINUICHUS MPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICT XHMHUYECKHUX TIOHATHM (BBIACIATH HX XapaKTepHbIC TMPHU3HAKH,
YCTAaHaBJIMBATh B3aUMOCBS3b C JIPYTMMHU T[OHATHSAMH), HWCIOJB30BaTh TMOHATHS JUIs
OOBSICHEHUS OTIEIbHBIX (DAKTOB M SIBJICHUHN, BBIOMpaTh OCHOBAaHUSI M KPUTEPUHU IS
KJIacCU(UKAIIUA XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIMi, yCTaHABINBATH TPUUUHHO-
CJIICACTBEHHBIC CBS3M MEXIY OOBEKTaMH HM3Yy4YCHHUS, CTPOHUTH JIOTHYECKHE PACCYKICHUS
(MHIYKTUBHBIC, ICTYKTUBHBIE, TIO AaHAJIOTUH), JICJIaTh BHIBOABI U 3aKJIFOUCHHS,

YMEHHE IPUMEHSITH B MPOLIECCEe TTO3HAHUS MOHATUS (TIPEAMETHBIE U METalPEAMETHBIE),
CUMBOJIMUECKHUE (3HAKOBBIE) MOJIENU, UCIOJIb3yEMbIE B XUMUH, MPEOOPA30BBIBATH IIHUPOKO
MPUMEHSAEMbIE B XHUMHU MOJCIbHBIC TIPEJACTABICHUS — XUMHYECKUH 3HAaK (CHMMBOJI
dJIEMEHTa), XUMHUYecKas ¢GopMmylia M ypaBHEHHE XMMHYECKOW PEAKIMU — TPH PEIICHUU
y4eOHO-TI03HABATENIBHBIX 3a7a4, ¢ YUETOM 3THUX MOJICIBbHBIX IPEICTABICHUN BBISBISATH U
XapaKTeprU30BaTh CYIIECTBEHHbIE MTPU3HAKU U3y4aeMbIX OOBEKTOB — XUMHUECKUX BEILIECTB U
XUMUYECKUX PEAKIIUN, BBISABISATH O0IIHME 3aKOHOMEPHOCTH, MPUUUHHO-CIIC/ICTBEHHBIE CBS3U
Y IPOTUBOPEYHS B U3YYAEMBIX IIPOLIECCAX U SBJICHUSIX.

ba3oBble ncciienoBare/bCKHe AeiiCTBUS:

YMEHHUE HUCMOJIb30BaTh MOCTABICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMUS, a
TaKK€ B KayeCTBE OCHOBBI MJi1 (DOPMUPOBAHUSI THUIIOTE3bl IO TMPOBEPKE MNPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

IPUOOPETEHHE ONBITA O TJIAHWUPOBAHUIO, OPTAHU3AIMHN W MPOBEICHUIO YUYSHUUECKUX
AKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 3a X0JA0M ITPOIIecca, CaMOCTOSTEIIFHO ITPOTHO3UPOBATH
ero pe3ynbtar, GopMyJIHpOBaTh OOOOIIEHHUS W BBIBOJABI MO pe3yJbTaTaMm MPOBEAEHHOTO
OTIbITA, UCCIICIOBAHUS, COCTABIISATh OTUYET O MPOeIaHHOM padoTe.

Pabora c undopmanueii:

yMEHUE BBIOMPATh, AHAIM3UPOBATh M HHTEPIPETUPOBATH WHEOOPMAIMIO PA3TUIHBIX
BUJIOB U (OPM TPEACTABICHUS, MMOTYyYaeMyI0 U3 PA3HBIX UCTOYHUKOB (HAYYHO-TIOMYJIsIpHAs
auTepaTypa XHMHUYECKOTO COJIep)KaHMs, CIpaBOYHBIE MocoOus, pecypchl HMHTepHeTa),
KPUTHUYECKU OIEHUBATh MIPOTUBOPEUYUBYIO U HEIOCTOBEPHYIO HHGOPMAIIUIO;

yMEHHUE TPUMEHSThH Pa3INYHbIC METO/IbI U 3aMPOCHI IIPHU TIOUCKE B 0TOOpe HMOpMAIUU
U COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIUMBIX JIJIsl BHITIOJIHEHUS Y4€OHBIX M MO3HABATEIBHBIX
3a71a4  OMNpeAeAEHHOTO THIA, TMPUOOpPETEHHWE OmNbiTa B 00JIACTH  HMCIOJIb30BaHUS



MH(OPMALIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJOTHH, OBIAJE€HUE KYyJIbTYpOW aKTUBHOTO
WCIIOJIb30BAaHUS PA3JIUYHBIX TOMCKOBBIX CUCTEM, CAMOCTOATEIBHO BBIOMPATh ONTHUMAJIbHYIO
dbopmy npencraBieHus MHGOPMALMY U WUIIOCTPUPOBATH PelllaeMble 3aJa4ld HECIOKHBIMU
cXeMaMmu, IarpaMmmamu, ApyrumMu popmamu rpa@uky U uX KOMOMHALIMSIMU;

YMEHHUE MCIOJIb30BaTh U aHAJIU3UPOBATh B MPOLECCE YUYEOHOW M HMCCIIEN0BATEIBCKON
ACSTENIbHOCT HMH(POPMAIMI0 O BIMSHUU TPOMBIIUIEHHOCTH, CEJIbCKOTO XO34HCTBA H
TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH MPUPOJHON CPEIBI.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIC Yy4eOHbIe JeHCTBUS:

yMEHHUSl 3a/aBaTh BONPOCHI (B XOJe Auanora W (WJid) AUCKYCCHUHU) IO CYIIECTBY
o0cyx/1aemMol TeMbl, (OPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS
MPEJUTOKEHHON 3a]1a4u;

YMEHHUSI TPEACTABIATh IOJYYEHHBIE PE3YyJIbTaThl IMO3HABATEIBHOW MESITEIBHOCTH B
YCTHBIX ¥ NHUCBMEHHBIX TEKCTAX; JENaTh MPE3EHTAUUI0 pPE3YyJbTaTOB BBIIOJHEHHUS
XUMHUYECKOTO DJKCIEepUMEHTa (J1a0OpaToOpHOTO OMbITa, JabOpaTopHOM paboOThHl 1O
MCCJIEIOBAHUIO CBOMCTB BELIECTB, yUEOHOTO IPOEKTA);

yYMEHHUSI Y4eOHOr0 COTPYJHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOM IMO3HABATEILHON
U UCCIIEIOBATENIbCKON AESITENbHOCTH MPHU PELIEHUHM BO3HMKAIOIIMX IpPOOJIEM Ha OCHOBE
yuéta OOLIMX HMHTEPECOB M COIJIAaCOBaHUS MO3ULUN (0OCyXJIeHUs, OOMEH MHEHUSIMH,
«MO3TOBbIE€ HITYPMbDY, KOOPJAWHALMS COBMECTHBIX JIEWCTBHM, ONpENEEHUE KPUTEPUEB IO
OLICHKE KaueCTBA BBIITOJIHEHHON PabOThI U JPYTHUE).

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE IeiiCTBHSA:

YMEHUE  CAaMOCTOATENIBHO  ONPENENATh  LENM  JEATEIbHOCTH, IUIAHWPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh U MNpPU HEOOXOAUMOCTH KOPPEKTUPOBATH  CBOIO
JeSTEeNbHOCTh, BBIOMpaTh Hambosiee dS(PPeKTUBHBIE CMOCOOBI pEHIeHUs YYEeOHBIX H
MO3HABATENIbHBIX 33/1a4, CAMOCTOATEIBLHO COCTABIISATh MM KOPPEKTUPOBATH MPEII0KEHHbBIN
QITOPUTM JICUCTBUYN TPU BBIMIOJIHCHUM 3aJaHUN C YYETOM TOJYYECHHS] HOBBIX 3HAHUU 00
M3y4aeMbIX OOBEKTaX — BEILIECTBaX M PEAKIMSIX, OLEHUBATH COOTBETCTBUE MOJIYYECHHOIO
pe3ynbTata 3asBJICHHOM 1EIM, YMEHHUE WCIOJIb30BaTh W aHAJIU3UPOBATH KOHTEKCTHI,
MpeasiaraéMble B YCIOBUM 3aJaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pPE3yJabTaTOB MO OCBOCHHMIO OO0S3aTEIBHOTO COAEpMKaHUS,
YCTaHOBJICHHOTO JaHHOW (QenepanbHOM pabouell MporpaMMoid, BBIACIAIOT: OCBOCHHBIE
oOy4aronIMMUCsl Hay4yHble 3HAHUS, YMEHUS M CIOCOObI NEWCTBHM, cneuuduyueckue s
MpeAMETHOW 00JacTH «XUMHUs», BUIbI ACATEIBHOCTA MO MOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEpIpEeTalny, MNpeoOpa30OBaHUI0 W TMPUMEHEHUIO B PA3IUYHBIX YyYEeOHBIX M HOBBIX
CUTYyalusX.

K xoniy oOyuyeHus B 9 kjiacce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUIA:

e PaCKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX MOHATUNA: XUMUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTHOH, aHHWOH, IIPOCTOE BELIECTBO, CJOKHOE BELIECTBO,
BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCICHUS, XUMUYECKasl peakLus,
XUMUYECKasi CBSI3b, TEIIOBOW 3((DEKT peakiiuu, MOjb, MOJISIPHBIA 00BEM, PacTBOp,



ANEKTPOIUTHI, HEIIEKTPOIUTHI, JJIEKTPOJIUTUYECKAS JUCCOLMAIUSA, PEAKIUU
MOHHOTO OOMEHa, Karamu3aTop, XHUMHYECKOe paBHOBECHE, OOpaTUMble W
HEOOpaTHMBbIC PEAKIIUH, OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIUHA, OKHUCIUTENb,
BOCCTAHOBHUTENIb, OKHCJICHHE W BOCCTAaHOBJICHHUE, aUIOTpomnus, amMpOTEPHOCTD,
XUMUYECKasi CBSI3b (KOBAJICHTHAsl, WOHHAS, METa/NIMuecKas), KPUCTAJIMYECKast
peléTka, KOppo3usi METAJUIOB, CILIABBI, CKOPOCTh XMMUYECKOW PEAKIIUU, PEIeTbHO
nonyctumas konueHTtpanus [1/IK BemecTsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUUYECKUX MOHSATUN U MPUMEHATH TH
MOHATHS MPU ONMCAHUM BEIIECTB U X MPEBPALLICHUI;

WCIIOJIh30BaTh XUMHUYECKYI0O CHUMBOJIMKY IS COCTaBIICHHUS (OPMYN BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUM;

ONpPEACATh BAJCHTHOCTh M CTENEHb OKHUCJICHUS XUMHUYECKHX DJJIEMEHTOB B
COCJIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COEUMHEHUM 1o GhopmysiaM, BUJI XUMUUECKOUN CBSI3U (KOBaJICHTHAsI, HOHHAsI,
METAJJINYecKasi) B HEOPraHUYECKUX COCTUHEHMSX, 3apsij HOHA IO XUMHYECKOUH
dbopmyie, XxapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHUM, TUI
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh  cMmbicn  llepumoamueckoro 3akona J[. WM. MenaeneeBa wu
JEMOHCTPUPOBATh €r0 TMOHUMAHME: OMHUCHIBATH M XapaKTEPHU30BaTh TAOJIMYHYIO
dbopmy Ilepromnueckoil CUCTEMBbI XMMHUYECKHX 3JEMEHTOB: pa3ivyarTh MOHSITHUS
«rnaBHas noArpynma (A-rpynma)» u «nodounas noarpynna (b-rpymnma)», Manbeie u
OOJIbIIINE MIEPHUOJIbI, COOTHOCUTHh 0003HAUCHHS, KOTOPHIC UMEIOTCS B TIEPUOAUICCKON
Ta0JauIle, C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS AaTOMOB XHUMHUYECKHX
AJIEMEHTOB (COCTaB U 3apsi sipa, o0lIee YUCIIO IEKTPOHOB U paclpeIeNICHUE UX MO
AJIEKTPOHHBIM CJI0SIM), OOBACHATH OOIKME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
3JIEMEHTOB Y UX COCAMHEHHUH B IpejiesiaXx MaJIbIX MEPUO0B U TJIABHBIX HMOATPYIII C
YYETOM CTPOECHUS UX ATOMOB;

KIacCU(UIMPOBATh  XUMHUYECKUE  DJIEMEHTHl, HEOPTraHUYeCKHue  BEIleCTBa,
XUMUYECKUE Peakinu (M0 YUCITY U COCTaBy YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, IO
TEIJIOBOMY d(pdekTy, 10 HU3MEHEHHIO CTENEHEeW OKHUCICHUS XUMHUYECKUX
AJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIHME W CHeU(HUUIECKHEe XMMHYCSCKHE CBOWCTBA
MPOCTBIX U CJIOKHBIX BEILIECTB, MOATBEPKAasi OMMMCAHUE TTPUMEPAMU MOJICKYJISIPHBIX
Y MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINM;

COCTaBJIATh YPABHEHHUS DJIEKTPOIUTUYECKOW IUCCOLMALMM KHUCIOT, IIEJIOYed H
COJICH, TIOJIHBIE M COKpAIIEHHBIC YPaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHUS
peakiuii, MOATBEPXKAAIOUIUX CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M  MEXIY
BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi MOCPEICTBOM
COCTaBJICHHSI SJICKTPOHHOTO OaJlaHCa 3THX PEaKIuii;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BOZMOKHOCTH
MPOTEKAHUSI XUMUYECKHUX MPEBPAILCHUN B Pa3IUYHBIX YCIOBUSX;



BBIUHCJISATh OTHOCHUTEIBHYIO MOJIEKYJISIPHYHO M MOJSIPHYKO MacChl BEIIECTB,
MacCOBYIO JOJII0O XUMHUYECKOTO JJIEMEHTa 1O (opMylie COCTMHEHHS, MacCOBYIO
JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHl 110 YPABHEHUIO XHUMHUYECKOMH
peaKINH;

coOMIoIaTh TMpaBWia IMOJB30BAHUS XHMHUYECKOW TMOCYAOH U J1IaOOpaTOPHBIM
000pyIOBaHUEM, a TaK)Ke MpaBuia OOpallleHHs] C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLIMAMH TI0 BBIMIOJHEHHUIO J1a0OpPATOPHBIX XHUMHUYECKHX OIBITOB IO
MOJTYYEHUIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB (aMMHaKa M YIJIEKUCIIOro Ta3a);
MPOBOJUTh PpPEAaKIMU, IOATBEP)KAAIOIMIME KAUYECTBEHHBIM COCTaB Pa3IMYHbBIX
BEIIIECTB: PACIO3HABATh OMBITHBIM MyTEM XJIOpPUI-, OpoMUA-, MOAHUI-, KapOOHAT-,
docdar-, cwimmkar-, cynbdar-, THIAPOKCUI-UOHBI, KAaTHOHHI AMMOHHS W HWOHBI
WU3YUYECHHBIX METaJUIOB, NMPUCYTCTBYIOIIME B BOJHBIX PAacTBOpAaX HEOPraHUYECKUX
BCIIICCTB;

MIPUMEHATH OCHOBHBIE OIEPAIMN MBICIUTEIBHON NEATEIBHOCTA — aHAIU3 U CHUHTE3,
CpaBHEHHE, 000O0IIEHUE, CUCTEMATH3allMI0, BBISIBICHUE MPUYMHHO-CJICACTBEHHBIX
CBSI3€M — JIJISI M3YYCHUSI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIHU, €CTECTBEHHO-
Hay4YHbIE METOABl IMO3HAHUS — HAOMIOJEHHE, W3MEpPEHHE, MOJICIIMPOBAHHUE,
AKCIIEPUMEHT (peabHbIN U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

9 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne n/m P Kontpoabusl | IlpakTuueckue p
NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThbl padoThI
pecypcsl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIIuu
[loBTOpEeHME U yriaybienue 3HaHUN bubmorexa LHOK
1.1 ey 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca 6
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX bubmorexa [JOK
1.2 N p 4 https://m.edsoo.ru/7f41a63
peakiuit
6
DNEeKTPONIMTHYECKAs TUCCOLIUAIIHS bubmorexa [JOK
1.3 P ' 8 1 1 https://m.edso0.ru/7f41a63
XHWMHMYECKHUE PEAKIIUU B PACTBOPAX 6
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
bu6mmoreka [JOK
OO6mrast XapakTepruCTUKa XUMUYECKHIX
2.1 4 1 https://m.edsoo.ru/7f41a63
anemeHTOB VIIA-rpymmsl. ["agoreHst 6
OO1m1ast xapakTepUCTHKA XUMUYECKHX bubnnoreka [JOK
2.2 aneMmeHToB VIA-rpynmnsl. Cepa u eé€ 6 https://m.edsoo.ru/7f41a63
COCJIMHECHMA 6
OO6m1ast XapakTepruCTHKa XUMUUECKHUX bubnmoreka [JOK
2.3 anemMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 https://m.edso0o.ru/7f41a63
COCIMHCHUA 6
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https://m.edsoo.ru/7f41a636
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OO6m1ast xapaKTepruCTHKa XUMHYECKHUX bubnmoreka [JOK
24 snemeHToB [VA-rpynnsl. Yriuepon u 8 https://m.edso00.ru/7f41a63
KPEMHHI ¥ UX COCITUMHCHUS 6
Htoro mo pazneny 25
Pa3zgen 3. MeTa/IbI M BX COeIUHEHU S
bubmuorexa [JOK
3.1 OOm1re cBOMCTBA METAIIIOB 4 https://m.edsoo.ru/7f41a63
6
bubmuorexa [JOK
3.2 Baxneiiie MeTamuibl U UX COCTUHEHUS 16 https://m.edso0o.ru/7f41a63
6
Hroro o pasneny 20
Pa3nen 4. Xumus n okpy:kawomasi cpeaa
bu6mmoreka [JOK
4.1 BemecTBa u maTepuaisl B KU3HU YEJIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Hroro o pasneny 3
bu6mmorexa [IOK
PesepBHOoe Bpems 3 https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE INIVIAHUPOBAHUE

9 KUIIACC
KosmnuecTBo Jara nzydenus
4acoB DyIeKTPOHHbBIE N (PPOBLIE
Ne | Tema ypoka 9A 9B 9B or o0pa3oBaTeJIbHBIE
- pecypcsl
: |2 |2
=) = =
ITepunonnueckuii 3akoH. [lepuonnueckas
1 CI/I(f;GMHa XAMHYECKUX BHGMEHT();[B AN 1 bubmiorexa LIOK
o https://m.eds00.ru/00adb59
Menpeneesa
3aKOHOMEPHOCTH B U3MECHEHUU CBONCTB Bbubaunoreka [JOK

2 XUMHYECKUX AJICMEHTOB MEPBBIX TPEX 1 https://m.edso0.ru/00adb6b
MIEPHOI0B 6

3 Krnaccudukamnms n HOMEHKIATypa 1 bubmmnoreka [HOK
HEOPraHMYEeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapsl XuMU4eCcKoO#l CBSA3U U THIIBI 1 Bbubnmnorexa [JOK
KPHUCTAJUTHUYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas pabora Nel mo teme

5 «IloBTOpEeHME U yriyONeHne 3HAaHUN 1 1
OCHOBHBIX pa3zieJioB Kypca § Kiiaccay
Krnaccudukarms XuMHUIecKux peaxiuii mo Bbubnmnorexa [JOK

6 1
PasIUYHBIM PHU3HAKAM https://m.edsoo.ru/00adbchb0
[TonsiTHe 0 CKOPOCTH XUMHUYECKON PEAKIUH.

7 o e 0To IZ) e eTepo : ) 1 bubmoreia LIOK

HSITHE O TOMOT€HHBIX U Te€TePOreHHBIX
p https://m.edsoo.ru/00adbe9a
peakuusx Keanmopuym
[lonsiTHE 0O XMMHUYECKOM PaBHOBECHHU.

8 ®DaxTopsl, BIUAIONIME HA CKOPOCTH 1 Bbu6mmoreka [IOK
XUMHYECKOH PeaKiiu U MOJI0KECHUES https://m.edsoo.ru/00adc28c
XUMHUECKOTO paBHOBecus Keanmopuym
OKHCANTETHHO-BOCCTAHOBUTENBHBIE Bu6mmoreka [IOK

9 1
peaxiyn https://m.edsoo.ru/00adcade



https://m.edsoo.ru/00adb59e
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TCOpI/IH 3H6KTp0J'II/ITI/I‘l€CI(Of/'I JUCCOLMaIu.

bubmmoreka [JOK

10 CuIbHBIE B CTTa0BIC AJICKTPOIUTHI https://m.eds00.ru/00adcd68
Keanmopuym
bubmmoreka [JOK
11 Honnble ypaBHEHHS peakLuii https://m.edsoo.ru/00add44
8
XHMUYECKHE CBOMCTBA KUCIIOT U OCHOBAHUH bubmmoreka [IOK
12 B CBETE TpPEACTaBIEHHH 00 https://m.edsoo.ru/00add5d
AIEKTPOTUTUICCKON TUCCOIMAIIIH 8
XuMHUUYECKHEe CBOMCTBA COJICH B CBETE bubnuorexa LIOK
13 MPE/ICTaBICHUI 00 AIEKTPOIUTHICCKOM https://m.edso0.ru/00add8b
JUCCOLUALUN 2
bubnmoreka IJOK
14 [Monsitue o ruaponuse coneii Keanmopuym https://m.edso0.ru/00add9d
4
bu6mmoreka IJOK
15 O000111eHIE U CHCTEMATU3AlMs 3HAHUI https://m.edsoo.ru/00addd1
2
[Ipaktnueckas padora Ne 1. «Pemenue bub6imoreka [IOK
16
IKCTIEPUMEHTAIBHBIX 3a1aw» Keanmopuym https://m.edsoo.ru/00addbfa
17 | remmponmmincoras sicooumains bimorera LIOK
P 8 HHATLIA: https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIIUN B PACTBOPAX»
18 OO0mas XxapakTepUCTHKA TAIOTCHOB. bubnmnoreka [HOK
XUMHYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
o Xnopo:gno:c;n.o?:nﬂaﬂaﬂomczmae, Butmorexa LIOK
XUMHYCCKHE CBOWCTBA, MOJyUYEeHH
- 1Oy ’ https://m.edsoo.ru/00ade104
npumeHeHue Keanmopuym
I1 6ora Ne 2
20 | lonyernne commof xozors, wayser c2 buGmorera LOOK
N Y 1Y https://m.edsoo.ru/00ade348
cBoiicTB» Keanmopuym
21 Brrunciienus mo ypaBHEHUAM XUMHYECKHUX bubmuoreka [IOK

peaKuHﬁ, €CJIM OJUH U3 pCAarcHTOB /1aH B

https://m.edsoo.ru/00ade488
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n30BITKE

OO0mas xapakTepuCcTHKa 31eMEHTOB VIA-

bubmuoreka [IOK

22
TPYIIIBI https://m.edsoo.ru/00ade64a
An .
23 | Fromuonns oot coummanis bimorera LIOK
A p f[ https://m.edsoo.ru/00ade64a
npupoie. XMMUYECKUE CBOHCTBA CEePhI
24 CepoBonopo, cTpocHue, ((U3NIECKUE U bubmoreka [{OK
XUMHAYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxcupl cepol. CepHast KHCI0Ta, PU3UUICCKHUE bubanoreka [HOK
1 XMMHYECKHE CBOWCTBA, IPUMCHEHHE https://m.edsoo.ru/00adea28
XUMUYECKHE PEAKIIHH, JICHKAIIUE B OCHOBE
26 MIPOMBIIIUIEHHOTO CITOC00a MOTydeHHs bubmmoreka [HOK
CepHOM KUCIOTHI. XMUMHYECKOE 3arPsI3HEHUE https://m.edsoo.ru/00adec8a
OKpYIKaroIei cpeibl COeTMHEHUSME CEPhI
97 BrrunciaeHne MaccoBoOi JOIU BEIXOa bubmunorexa LIOK
MPOIYKTA PEAKIIUH https://m.edsoo.ru/00adec8a
06 VA-
28 | rpym. Ao, pacnpoctparenic  npiposte b orera LIOK
Py ) - pactipoctp . PHPOZIE, https://m.edsoo.ru/00adeea6
(u3nYeCKUe U XMMHYCCKUE CBONCTBA
AMMHUaK, ero pu3HIecKue 1 XUMHUECKUC bu6mmoreka IJOK
29 .
CBOWCTBA, TIOJTyYCHHE U IPUMEHECHNE https://m.edso0.ru/00adf004
IT 6ora Ne 3
30 | lonyucne avmara, msyuere ro biGiorera LLOK
N y - 13y https://m.edsoo.ru/00adf180
cBoticTB» Keanmopuym
31 A3oTHast KMCII0Ta, €€ (HU3MUSCKUE U bu6nmoreka IJOK
XUMHAYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHNe HUTPATOB M COJICH aMMOHUS
32 B Ka4e€CTBE MUHEPAIBHBIX yIOOPEHHH. Bbu6mmoreka [IOK
XUMHYECKOE 3arpsi3HEHHE OKPYKAIOIIEH https://m.edso0.ru/00adf518
CPeIbI COCTUHCHUSIMU a30Ta
o .0 \%
ochop. Oxcug pocdopa (V) u pochopuas Butmmorexa LOK
33 KHCIIO0Ta, PU3NICCKUE U XUMUICCKHE

CBOMCTBA, MOJIyYEHHE

https://m.edsoo.ru/00adf68a
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Hcnonb3oBanue ¢pochaToB B KauecTBe

bubmmoreka [JOK

34 0 i 3
MHHepaHHfHX YROOPCHIH. SaTPASHEHHE https://m.edsoo.ru/00adfc20
MIPUPOTHON cpear! hochaTaMu
35 Yriepon, pacpocTpaHeHHE B IPUPOJE, bubmoreka [{OK
(m3UYeCKUE U XMMHYCCKUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcupl yriepoja, ux Qusndeckue u
36 XHMHUYECKHE CBOMCTBA. DKOJIOTHYECKHE bubmmoreka [IOK
po0JIEMBbI, CBSI3aHHBIC C OKCHIIOM yTJIepo/a https://m.edsoo.ru/00adfebe
(V)
37 YronbHas KUCIOTA B €€ COIu bubmiorexa LIOK
https://m.edsoo.ru/00ae006¢c
[paktuueckas padora Ne 4 o Teme
38 "ITonyyeHue yrieKucnoro rasa. bubmmoreka [HOK
KauecTBeHHas peakis Ha KapOOHAT-HOH" https://m.edsoo.ru/00ae027e
Keanmopuym
39 [lepBoHavanpHBIE TOHATHS 00 OPraHUYECKUX bu6muotexa [IOK
BEIIECTBAX KaK O COCIMHEHHUAX YIIIepo/ia https://m.edsoo.ru/00ae054e
40 Kne . butmmoreka [IOK
MHUH U er WHCHHS
P A https://m.edsoo.ru/00ae080a
[Ipaktnueckas padora Ne 5. Pemenne
41 AKCIIEPUMEHTAIBHBIX 337124 110 TeMe bubmuoreka [{OK
«BaxkHel1e HeMeTaUIbl U UX COEIUHEHUS https://m.edsoo0.ru/00ae0bf2
Keanmopuym
K Oora Ne3
| o e
JKHEHIINE HEMETaJUTbl U UX MHCHUS
A https://m.edso0.ru/00ae0e18
Keanmopuym
OO01mas XxapakTepUCTHKA XUMHUUECKUX
43 3JIEMEHTOB — METAJIOB. MeTayuinyecKast bubnmnoreka [HOK
CBSI3b U METAJTMYECKAs KPUCTAJTHYECKAst https://m.edso0.ru/00ae103e
pemérka. du3nueckre CBOWCTBA METAJLIOB
X €CKHE CBOKCTBA METAJLJIOB.
UMHUYECKHE CBOM TjS METaJlJIOB ) Butmorexa LOK
44 DNEKTPOXUMUYCCKHUH PST HANPSKEHUI

MCTaJIJIOB

https://m.edso0.ru/00ae1156
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OO6mue cnocoObl MOMTyYeHUsT METAIJIOB.
CruiaBbl. Beraucnenus o ypaBHEHHIM

bubmmoreka [JOK

45 XMMHYECKHX PEAKINi, €CITH ONUH M3 https://m.edso0.ru/00ael1156
pCareHTOB COJCPIKUT IIPUMECH
46 [ousiTre 0 KOPPO3UU METAILIOB brbmmorexa LIOK
https://m.edso0.ru/00ae1278
bubmmoreka [IOK
47 [lenotmrbie MeTanb: https://m.edS(I)lo.ru/Oan14b2
48 OKcubl ¥ TUAPOKCHUIBI HATPUA U KaJHS BH6H_HOTeKa Lok
https://m.edsoo.ru/00ae14b2
49 [IIemoyHo3eMeIbHBIE METAJUIBI — KaJIbIUH 1 bubnmoreka IJOK
MarHui https://m.edsoo.ru/00ae15e8
50 Bakneiimme coeTMHCHNS KaTbIIHS brbmmorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATHU3alUs 3HAHU I
52 K€cTrocTh BOMBI B CIIOCOOKI €€ yCTpaHEeHHUs BH6H_HOTeKa Lok
https://m.edso0.ru/00ae1886
53| bommonms ot omeroser o yomparcr’ buorera L1OK
Keanmopuym https://m.edsoo.ru/00aelae8
bubmuoreka [{OK
>4 AdtoMHHHH https://m.edsi.ru/Oanch
55 Am(oTepHBIE CBOWCTBA OKCHIIA bu6mmotexa [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
butmmoreka [IOK
56 Keneso https://m.edS(I)lo.ru/OanldSG
57 Oxcupl, rTuAPOKCUIEI 1 comu kenesa (1) u bubamnoreka [HOK
xere3a (III) https://m.edso0.ru/00ae35e6
58 O06001TIeHNE B CHCTeMAaTH3aITus 3HAHUN
59 | mencmenmanmnt st 1o o bimorera LIOK

«BakHeHIIIe MeTauIbl M UX COCOUHCHU)

https://m.edsoo.ru/00ae3de8
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Keanmopuym

Brrunciaenus mo YpaBHCHUAM XUMUUYCCKUX
peaKuHﬁ, €CJIM OJUH U3 pCarcHTOB 1aH B

60 SBErTIe come cc 1 bubnunoreka [JOK
HSDBITIE HITH COR pm{T TPHMECH. https://m.edsoo.ru/00ael750
Brruncnenust MaccoBOH I0JTM BBIXOZA
HPOIYKTa PEeaKINN
61 O60011eHne U cucTeMaTu3alys 3HaHUH 1
62 Kontponbhas padora Ne4 o teme 1
«BaxHeillne MeTauibl ¥ UX COCIUHEHUSD)
63 BemectBa u MaTepuansl B IOBCEIHEBHOM 1 bubmmoreka [HOK
KU3HU YeJIOBEKa https://m.edso0.ru/00ae3f50
64 XuMHUECKOe 3arpsi3HEHUE OKPY KaroIIen 1 bubmmoreka [HOK
cpezb https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemieHnH 3K0JIOTHIeCKUX 1 Bu6mmoreka [IOK
mpodeM https://m.edsoo.ru/00ae4270
66 Pesepsusiii ypok. O0o01IeHe u 1 bu6muotexa [IOK
CUCTEMATH3ALU 3HAHUN https://m.edsoo.ru/00ae0d0a
67 Pezepsuslii ypok. O0o0mmeHe u 1 bubimmoreka [IOK
CUCTEMATHU3ALIMS 3HAHUN https://m.edsoo.ru/00adh33c
68 Pe3zepsuslii ypok. O0o0mmeHne u 1 bu6imoreka [IOK

cucTeMaTH3aIus 3HaHUHN

https://m.edsoo.ru/00ad9ch2

OBLIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME
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