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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o XMMUHU Ha YpOBHE OCHOBHOI'O 00ILero oOpa3oBaHUs COCTaBIE€HA HAa OCHOBE
TpeOOBaHUH K pe3ylbTaTaM OCBOSHHSI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMBbl OCHOBHOTO OOIIEro
oOpaszoBanus, mpenacraBieHHbIX B @I'OC OOO, a Ttakxke Ha ocHOBe (enepanbHOl paboueit
pOTpaMMbl BOCHUTAHUS U C YYETOM KOHLEHIMU IMPEToJaBaHusl y4eOHOro mpeamera «XuMus» B
oOpa3oBarenbHbIX opranu3anusx Poccuiickoit @enepamui.

[IporpamMa 1o XuMMuM AaéT NOpPEACTABICHME O LEJAX, OOmed cTpaTeruu oOy4YeHHs,
BOCIIUTaHUsI M Pa3BUTUSA OOYYalOIIMXCS CpPEACTBAMH YYeOHOIro IpeaMeTa, YCTaHaBJIMBAET
00s13aTesIbHOE NPEIMETHOE COJAEp)KaHUe, IpelycMaTpUBaeT pacHpelesieHue ero Mo Kjiaccam U
CTPYKTYPUPOBAaHHE IO Pa3zesiaM U TeMaM IPOrpaMMbl 0 XUMHH, ONPENEISIET KOJIMYECTBEHHBIE U
KAUECTBEHHbIE XapaKTEPUCTUKU COJEP’KAHUS, PEKOMEHIYEMYIO IOCJIEI0BaTEIbHOCTh HU3YUYEHUS
XUMHUHM C YY4ETOM MEXKIIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKHM Y4eOHOro mpolecca,
BO3PAacCTHBIX OCOOEHHOCTEN 00YYaroIIMXCs, ONpeAesieT BO3MOKHOCTH MpeAMeTa JUIsl peaanu3alnuu
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHMS OCHOBHOW 0Opa30BaTeNbHOW MPOTpaMMbl Ha YPOBHE
OCHOBHOTI'0 00111ero 00pa3oBaHusl, a TaKKe TpeOOBaHU K pe3yabTaraM 00y4yeHUs] XUMUH Ha YPOBHE
nenell M3ydeHus INpeAMeTa M OCHOBHBIX BMJIOB Y4eOHO-TIO3HABATENIbHOW JESTEIbHOCTU
00yyYaroIerocs o OCBOCHUIO y4eOHOT0 COJIepKaHMSL.

3HaHUE XUMHH CIYKUT OCHOBOH Ui (hOpMUpPOBaHMS MUPOBO33PEHHUS 00YYarolIErocs, ero
NPECTaBICHUN O MaTEPHAIbLHOM EIMHCTBE MHUPA, BAXXHYIO POJb UTPAIOT (POPMHUpPYEMBbIE XHUMHEH
IPEJICTaBICHUS O B3aUMOIIPEBPALICHUSIX HEPTMU U 00 3BOJIOLMHU BEIIECTB B MPUPOAE, O MYTAX
pemieHus TrI00anbHBIX MNpPOOJEM  yCTOMYMBOIO  pa3BUTHsSI  4YEJIOBEUECTBA —  ChIPbEBOM,
HHEPreTUUECKOM, MUIIEBOM 1 AKOJIIOTUYECKOM 0€30I1acCHOCTH, MPOOIIEM 3JpaBOOXPAHEHHUS.

N3ydenune xumun:

CHOCOOCTBYET peau3alliil BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (OPMHUPOBAHUS KYJIBTYPbI
JUYHOCTH, €€ o01ell U (PyHKIIMOHATILHON TPAMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHUPOBAHME MBIIUIEHUS U TBOPYECKUX CHOCOOHOCTEH oOydarommxcs,
HaBBIKOB ~ MX  CAMOCTOSITENbHOW  y4eOHOW  JEATENbHOCTH,  OKCIEPUMEHTAJIbHBIX U
UCCJIEIOBATEIbCKUX YMEHUH, HEOOXOJUMBIX Kak B IIOBCEAHEBHOW IKU3HU, TaKk MU B
MpoQeCCHOHAIBHON JESTENHHOCTH;

3HAKOMMT CO CHENU(PUKON HaydHOTO MBIIICHHS, 3aKIa/IbIBAET OCHOBHI 1IEJIOCTHOTO B3IUIAa
Ha €MHCTBO MIPUPOJIBI u YeNoBeKa, ABIISIETCS OTBETCTBEHHBIM 3TaroM
B ()OPMHUPOBAHUHU €CTECTBEHHO--HAYYHOH IPaAMOTHOCTH 00y4aroIuXcs;

CHOCOOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYUYHBIM 3HAHUSM,
K IIPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJIa/l B 9KOJIOTMUYECKOE 00pa3oBaHUE 00YyJarOLIIXCs.

JlanHbple HampaBieHMs B OOYyYEeHMHM XUMHM OOECIEUMBAIOTCS CHEeUU(UKON coaepx aHus
yueOHOro MmpenMeTa, KOTOPbIM SBISETCS MeJaroruuyecky aJanTHPOBAHHBIM OTpa)XKeHHEeM 0a30BOM
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHS.

Kypc xuMuum Ha ypoBHE OCHOBHOTO 00IIEero oOpa3oBaHMsI OPHUEHTHPOBAH Ha OCBOEHUE
00y4JaroMMHUCS CUCTEMBl TIEPBOHAYATIBHBIX MOHATHN XMMHMH, OCHOB HEOPraHMYECKOM XUMHH U
HEKOTOPBIX OTAENIBHBIX 3HAYMMBIX MIOHATUI OPTraHUYECKOW XUMUH.

CrpykTypa coiepxaHHUs HPOTrpaMMbl MO XHUMHUHM C(HOPMHpPOBaHA HAa OCHOBE CHCTEMHOIO
noaxoga k €€ mizydeHuro. CoJepkaHUE CKIIAJbIBAETCS U3 CUCTEMbl MOHATUH O XMMHUYECKOM
3JIEMEHTE U BEIECTBE M CUCTEMbI MOHATHH 0 XUMUYECKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO



OpPraHU30BaHbl MO MPUHILMIY MOCIEAOBATEIBHOIO PAa3BUTUS 3HAHWU HAa OCHOBE TEOPETUUYECKUX
MPEJCTaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HUSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akona J[. . MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

— YUYEHHUS O CTPOEHUHU aTOMA U XUMUYECKOU CBSI3H;

— TPEICTaBICHHUI 00 IEKTPOIUTUICCKON TUCCOLMAIIMU BEIIECTB B PACTBOPAX.

TeopeTnyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMUPUYECKH TMOJYYEHHBIX U
OCMBICIICHHBIX (PaKTOB, PA3BUBAIOTCS IOCIICIOBATEIHFHO OT OAHOTO YPOBHS K JAPYTOMY, BBITIOJTHSS
GyHKIMH OOBSICHEHUSI M MPOTHO3MPOBAHUSI CBOWCTB, CTPOCHUSI U BO3MOYKHOCTEH MPAKTHYECKOTO
MIPUMEHEHUS U MOJIYYCHUS U3Y4AEMBbIX BEUIECTB.

OcBocHHE TMPOrpaMMBI 1O XHMHH CIHOCOOCTBYET (OPMHUPOBAHUIO TPEICTABICHUS O
XUMHYECKOM COCTaBILAIOLICH HAYYHOM KapTHHBI MHpAa B JIOTMKE €€ CHUCTEMHOM IpUPOJBI,
LIEHHOCTHOTO OTHOILIEHHSI K HAYYHOMY 3HAHHMIO M METOJIaM ITO3HAHUs B Hayke. M3ydyeHue xumuu
MPOUCXOJUT C MPUBJICUYCHUEM 3HAHUIN U3 paHee M3YUYECHHBIX y4eOHBIX MpeaMeToB: «OKpyKaromui
Mup», «bruonorus. 5—7 knacce» n «Pu3nKa. 7 Kiacey.

[Ipu uM3yd4eHUH XMMHUU MPOUCXOAUT (POPMUPOBAHUE 3HAHHI OCHOB XMMHUYECKOW HAYKH KaK
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MTPAKTUUYECKON JCSITSIPHOCTH YEJIOBEKA M KaK OJIHOTO U3
KOMIIOHEHTOB MHPOBOM KYJbTYphl. 3ajada y4eOHOro mpeIMeTa COCTOMT B (OPMHUPOBAHHUU
CHUCTEMbl XHMHYECKUX 3HAHUW — BAXKHEUIIUX (PAKTOB, MOHSATHUH, 3aKOHOB U TEOPETUUECKHUX
MOJIOKEHUH, JIOCTYIMHBIX O00OOIIEHUI MHPOBO33PCHUECKOTO XapakTepa, s3blka HAyKd, B
NpUOOIIEHNN K HAyYHBIM METOJaM IMO3HAHMS MPH U3YYCHUH BEIIECTB M XMMHYECKUX PEAKIUH, B
GOpMHpPOBaHMM ¥ PA3BUTUU TIO3HABATENBHBIX YMEHHUH W WX TPUMEHEHUH B Y4YeOHO-
MO3HABATENIILHON U yueOHO-HCCIIEeNOBATENbCKON NEeSTeIbHOCTH, OCBOCHHHM MpaBHJ 0€30MmacHOro
oOpallieHus ¢ BEIIeCTBAMU B TOBCETHEBHOM JKU3HH.

[Ipy wW3yyeHUM XHWMHUU Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHUs Ba)XXHOE 3HAUCHUE
MPUOOpPENH TaKKe 1eH, KaK:

—(opMupoBaHUE HHTEIVIEKTYaJIbHO DPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITETFHOMY MPUHSATHIO PEUICHHUH, CTOCOOHON alalTUPOBAThCS K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM JKU3HU;

—HalpaBJICHHOCTh OOy4YeHUS Ha CHUCTEMaTHYecKoe NpuoOIIeHne oOydaromuxcs K
CaMOCTOSITENIbHOM MO3HABATEILHOM NEATENBHOCTH, HAYYHBIM METO/IaM IMO3HaHUs, (OPMUPYIOLTUM
MOTHBAIIMIO U PAa3BUTHE CIIOCOOHOCTEH K XUMUH;

—obecrieyeHre YCIOBUN, CHOCOOCTBYIONIMX MPUOOPETCHUIO OOYYArOIIMMHUCS — OMBITA
Pa3HOOOpa3HOM JEeSATEIHPHOCTH, TO3HAHWUS W CAMOIIO3HAHHS, KIFOYEBHIX HABBIKOB (KITHOYEBBIX
KOMTIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIsl PA3IMYHBIX BUAOB JESITEILHOCTH;

—opmupoBanue o0mIeH (HYHKIIMOHATEHOM U €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSCHATHh W OIICHUBATH SIBJICHUSI OKPYKAIOIIETO MUPA, UCIIONb3Ys 3HAHUS U OIIBIT,
MOJTYYCHHBIC TIPU W3YyYEHUN XUMUHU, TPUMEHSTh WX TIPHU PEIICHUU TTPOOIEM B TTOBCEIHEBHOMN KU3HU
Y TPYIOBOM JI€SITENBHOCTH;

—dopmupoBanue y o0ydaroumxcs T'YMaHHUCTHUYECKUX OTHOIICHHM, MOHUMAaHUS IEHHOCTU
XUMUYECKUX 3HAHUN I BBIPAOOTKH HKOJOTHYECKH I1E€JIeCO00Pa3HOTO TOBEAEHUS B OBITY H
TPYAOBOM MEATEILHOCTH B IEJNSIX COXPAHEHHUS CBOErO 3J0POBbS U OKPYXKAIOIIEH MHPUPOIHON
cpebl;



— pa3BUTHE MOTHUBAIIMK K O0YyYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIIO U CAaMOBOCIIUTAHUIO Ha
OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduiis u
HAIPaBIEHHOCTHU JaJIbHEHIIET0 00yUeHHUS.

OO61iee 4MciaO YacoB, OTBENEHHBIX JJI M3YUYEHUsS XUMHH Ha yYpOBHE OCHOBHOI'O OOIIETo
obOpasoBanusi, cocTaBisgeT 68 yacoB: B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

COJAEP)KAHUE OBYYEHUA
9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepuonnueckuit  3akoH. Ilepmommueckas cucreMa  XMMHYECKHMX — dyeMeHTOB [l
U. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUU CBONCTB XMMHMUYECKHUX
AJIIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kajusl, KaJblUsl U HUX COEIAWHEHUH B COOTBETCTBUM C
II0JIO’KEHUEM 3JIeMEHTOB B [lepuoaudeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHABl XHMHUYECKOM CBsI3U. THIBI KPUCTAIUIMYECKUX PEHIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BU1a XMMUYECKOH CBSI3H.

Knaccugukanus M HOMEHKIAaTypa HEOPraHMYECKUX BeLeCTB. XHUMHUYECKHUE CBOWCTBA
BELIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKHUX COCIMHEHUMN, TeHETUYECKas CBS3b
HEOPraHUYECKUX BEILECTB.

Knaccugukamuss XUMHUECKHX pPEaKIUil M0 Pa3IMYHBIM IMpHU3HAKaM (10 YUCIy U COCTaBy
YYaCTBYIOUIMX B PEAKIUU BEUIECTB, IO TETIOBOMY 3(PQEKTy, M0 U3MEHEHUIO CTEIIEHEH OKHUCICHUS
XUMHYECKHX 3JIEMEHTOB, 10 0OPaTUMOCTH, [0 YYACTHIO KaTajanu3aTropa). IK30- U 3HIOTEPMUUECKHE
peaxkuuy, TepPMOXUMUYECKHE YPAaBHEHUS.

[Tonsatne o ckopoctu xumuueckoi peakuuu. IloHsTHe 00 OOpaTHUMBIX M HEOOpPAaTHMBIX
XUMHUYECKHUX peakuusx. [ToHsTHEe 0 rOMOreHHBIX U reTeporeHHbIX peakuusax. [Tonstue o xaranuse.
[TonsiTe 0 XMMHYECKOM paBHOBecuHU. DAKTOPBI, BIUSAIOIME HA CKOPOCTh XUMUYECKON PEAaKIMH U
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEbHBIE  pPEAKLUU, DJIEKTPOHHBIM OajaHC  OKHUCIUTENbHO-
BOCCTAHOBUTENBbHON peakuuu. CocTaBlieHME YpaBHEHUHM OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCTOIb30BaHUEM METO/1a AJIEKTPOHHOIO OalaHca.

Teopust DJIEKTPOJIMTUYECKONW IUCCOLMALUU. IDJIEKTPOJMTHI M HEDJIEKTPOIUTHL. KaThoHBI,
AQHUOHBI. MeXaHN3M JUCCOLMALMYU BEIIECTB C Pa3IWYHBIMU BUJAMH XUMUYECKOW cBsi3u. CreneHb
nucconranui. CUIIbHBIE U Cl1a0ble 3JEKTPOIUTHI.

Peakumu moHHOro oOMeHa. YCIIOBHS NMPOTEKaHUs peakiuil MOHHOro OOMeHa, MOJHbIE U
COKpall€HHbIE MOHHBIE YpaBHEHMs peaknuil. CBOMCTBAa KHCIOT, OCHOBAHMM W COJEH B CBETE
MIPEACTABICHHH 00 AJIEKTPOIUTUUECKON uccoruanuu. KauecTBeHHbIe peakiiui Ha HOHBL. [loHsTHE
0 THJIPOJIU3€E COJIEH.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENISIMHU KPUCTAIIMYECKHX pPEIETOK HEOPraHMYEeCKHX BEIIECTB —
METaJUIOB U HEMETAJUIOB (rpaduTa U anMasa), CJIOKHBIX BELIECTB (XJIOpHIa HATPHS), HCCIEIOBAHNE
3aBHCUMOCTH CKOPOCTH XHMHYECKOM peakuuu OT BO3IACHCTBUS pa3iIU4yHBIX (AKTOPOB,
UCCJIEJOBAHUE DJIEKTPOIIPOBOJHOCTH PAcCTBOPOB BEILIECTB, IIpollecca JUCCOLMALUU KHCIOT,
miesoued M cojedl (BO3MOXHO HCIOJB30BaHUE BUAECO MATEpUAIOB), IPOBEJCHHE OIBITOB,
WUTIOCTPUPYIONTUX TPU3HAKA TPOTEKAHWs peakliuid HOHHOTO oOMeHa (oOpa3oBaHHME OcCajKa,
BBbIJICJICHUE ra3a, OO0pa30BaHUE BObl), OMNBITOB, WILIIOCTPUPYIOIIUX NPUMEPBl OKUCIUTEIBHO-



BOCCTAHOBUTEIIBHBIX pPeakUuil (TOpeHHe, peaklUHU pas3JIoKEHUs,, COCIUHEHMs), PacIO3HABAHUE
HEOPraHMYECKUX BEILIECTB C IIOMOILIBIO KAa4ECTBEHHBIX pEaKUMd Ha HOHBI, pEIIECHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaJluibl U UX COeIHHEHUS

OO01as xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTENIEHU
okucineHus. CrtpoeHne U (U3NYECKHE CBOWCTBA MPOCTBHIX BEIIECTB — IaJIOT€HOB. XMMUYECKHE
CBOWCTBAa Ha IpuMepe Xjopa (B3aMMOAEHCTBHE C MeETaJUIaMH, HEMETaJulaMH, UIeJIoYaMH).
XnopoBogopoa. ConsiHasi KUCIOTAa, XUMHYECKUE CBOWCTBA, NOJIy4eHHE, IpuMeHeHue. [lelicTBue
XJIOpa M XJIOPOBOJOPOZA Ha OpraHu3M uesoBeKa. BakHeline xyopuabl M HUX HaXO0XJIEHHE B
IpUpOJIE.

OO6mass xapakrepucTuka 3y1eMeHTOB VIA-rpynnbl. OcoOE€HHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHn OkucieHus. CtpoeHue W (PHU3MUECKHE CBOMCTBA IPOCTBIX BEIIECTB —
KHCJIOPOJIa U Cepbl. AJUIOTPOIHbIE MOAU(DUKALIMY KUCIOPOa U cepbl. XUMUYECKUE CBOMCTBA CEPBHI.
CepoBoniopoJ1, cTpoeHue, GU3ndecKue 1 XUMuieckue cBoiictBa. OKCUIbI cepbl Kak MPEeCTaBUTENN
KUCIOTHBIX OKcuJoB. CepHas KucioTa, (U3MYECKME M XUMHYECKHME CBOMCTBa (00mue Kak
IpEeJCTaBUTENs Kilacca KUCIOT U crenuduueckue). XUMUYECKUE peaklUM, JIeKallue B OCHOBE
IPOMBIIIJICHHOTO clloco0a MoiaydyeHus cepHod kucnotsl. IIpumenenue cepHoit kucinotsl. Conu
CEpHOI KHUCIIOTHI, KaueCTBEHHAs peaklus Ha cyiabdar-uoH. HaxoxneHnue cepsl U €€ COeUHEHUN B
npuposie. XUMHUECKOE 3arpsi3HEHUE OKpYKalolled cpeabl COSAUHEHMSIMH Cepbl (KHCIIOTHbIE
JIOK]IH, 3arpsi3HEHUE BO3/4yXa U BOJOEMOB), CIIOCOOBI €0 MPeA0TBPaILECHUS.

OO6mass xapakrtepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTM CTPOEHHS  aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUs. A30T, pacpocTpaHeHHe B PUpoJe, pru3nyeckre u XUMHUYECKHe
cBoiictBa. KpyroBopor aszora B mpupone. AMMHAK, €ro (pu3MuecKkue W XUMHUECKHE CBOMCTBa,
nojy4yeHue u npuMenenue. Com aMMOHMS, UX (PU3NYECKHE U XUMHUECKUE CBONCTBA, IPUMEHEHHE.
KadecTBeHHass peakiyst Ha HOHBI aMMOHMs. A30THas KHCJIOTa, €€ MOoJydeHue, (U3NYecKue M
XUMHUYECKHe CBoOiicTBa (oOImMe Kak TMpeACTaBUTENsl Kiacca KUCIOT M crenu(HUecKue).
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHMS B Ka4eCTBE MUHEPAJIbHBIX yl100peHui. XuMH4ecKoe
3arpsi3HEHUE OKPY’KaIoLel Cpe/ibl COETMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa,
NOYBbI U BOJOEMOB). Pocdop, amoTpornHbie Moaudukanuu pocdopa, GpuznyecKue U XUMUYECKUE
cBorictBa. Okcun dochopa (V) u dochopHas kucnora, GU3MUYECKHEe U XUMHUUYECKHE CBOWCTBA,
nonydenue. Mcnonbs3zoBanue ¢pocdaroB B KauecTBE MUHEPAIBHBIX YI00PEHUH.

OOmast xapakrepuctuka 3jeMeHToB [VA-rpynmbl.  OcCoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe CTENEHM OKMUCICHHUS. YTIEpOJ, auIOTPOINHbIE MOAM(DUKAIIMH, PAaCHpOCTpaHEHUE B
npupoze, pu3nveckue U XMMUYeckre cBoicTBa. AzncopOuus. KpyroBopor yriepoga B mpupoe.
Oxkcunel yriepoja, uX (QU3MYecKue U XMMHUYECKHE CBOMCTBA, JAEMCTBHE HA JKHUBBIE OPraHU3MBI,
NOJyYeHHe M MPUMEHEHHE. DKOJOrMYeCKHe MpoOeMbl, CBsi3aHHBbIE ¢ okcuaoMm yriepoaa (IV),
TUI0TE3a TI00aIbHOTO MOTEIUIEHUS KIIMMaTa, MapHUKOBBIN 3 (eKT. YronpHas KUCI0Ta U €€ Couu,
ux (u3NyYecKue U XMMUYECKUE CBOICTBa, MOJyyeHUe U npuMeHeHHe. KaduecTBeHHas peakuus Ha
KapOoHaT-MoHBI. VMcrnonb30BaHne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHayanbHble MOHATHS OO0 OPraHMYECKMX BEIIECTBaX KaK O COEAMHEHUSX Yriepoja
(MeTaH, 3TaH, ATUJICH, AllETUJICH, 3TAHOJ, TJIMLEPUH, YKCYCHasl KucnoTa). [IpupoaHble HCTOYHUKH
YTJI€BOOPOAOB (YTojb, MPUPOJHBIN Ta3, HEPTH), MPOAYKTH UX MepepaboTKu (OEH3HH), UX POJIb B
ObITYy M NpoMbllluIeHHOCTH. [loHATHE O OMONIOrMYecKM BaXKHBIX BEIECTBaX: )XKHMpax, Oenkax,



YIJIE€BOJAaX — K MX POJIM B JKU3HM YelloBeKa. MarepuanbHOE €IUHCTBO OpPraHWYEeCKHX H
HEOPraHUYECKUX COCIMHEHUN.

Kpemuuii, ero Qu3nueckue H XUMHUECKHE CBOWCTBA, IOJyYEeHHE U MPHUMEHEHHE.
Coenunenus kpemuus B mpupoae. Oo6mue npencrasieHus o6 okcuae kpemuus (IV) u kpemHueBoi
kucinote. CUIMKATHl, UX UCIOIB30BaHKE B OBITY, B IPOMBIIIJICHHOCTU. BaXHeHIIIe CTpOUTENbHbIE
MaTepuaibl: KepamMHKa, CTeKJo, IEeMEHT, OeToH, xkene300eToH. Ilpobrmembl OGe3omacHOro
MCII0JIb30BAaHUsI CTPOUTENIBHBIX MAaTEPHAJIOB B IIOBCETHEBHOU KU3HMU.

Xumuueckuii IKCnepumenm:

U3y4eHHEe O0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISIHOW KHUCIOTBHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAKIMi Ha XJIOPUI-MOHBI M HAOIIOJCHHE NPU3HAKOB HMX MPOTEKAHUS, OMBITHI,
oTpakaromue (U3NYECKHe W XMMHYECKHE CBOICTBAa TaJIOTEHOB M WX COEAWHEHHH (BO3MOYKHO
WCIIOJIb30BAaHUE BHUACOMATEPUATIOB), O3HAKOMJICHHE C 0Opas3lamMu XJIOPHAOB (TaJOreHHUIOB),
O3HAKOMJIEHHE ¢ o0OpasumamMu ceppl M €€ COEIUHEHUSIMU (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEpHaNoB), HaOmOJeHUE  Tmpolecca OOyrIMBaHHMsS — caxapa TOJ  JEHCTBHEM
KOHIIEHTPUPOBAHHON CEpHOI KHUCIOTHI, W3Y4YCHHE XMUMHYECKHX CBOICTB pa30aBICHHOW CEpHOMN
KHUCTIOTHI, MPOBEJICHUE KAueCTBEHHOW pEaKIMH Ha Ccynb(aT-MOH M HaONI0JIeHHWE TMpU3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE C (PU3NYECKUMH CBOMCTBaMH a3oTa, (ochopa M UX coelUHEHUN
(BO3MOKHO HCIOJIB30BAaHME BUICOMATEPUATIOB), 0Opa3namMu a30THBIX M (POCHOpHBIX yrHOOpeHHUH,
1oJIyuyeHue, coorpaHue, paclio3HaBaHUE U U3yUEHHE CBOMCTB aMMHaKa, IPOBEACHUE KaueCTBEHHBIX
peaxiuii Ha HOH aMMOHUS U GocdaT-uoH 1 U3ydeHHE TPU3HAKOB UX NMPOTEKAHMS, B3aMMO/ICHCTBHE
KOHLEHTPUPOBAHHON a30THOW KHUCIJIOTBHI C MEJbIO (BO3MOXHO MCIIOJb30BaHUE BUAECOMATEPUAIIOB),
U3ydeHHe MOJeNed KpHCTAIMYECKUX PEemIETOK anMasa, rpaduta, QymniepeHa, 03HaKOMIIEHHE C
IpPOIIECCOM  aJICOPOLIMU  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YINIEM M YCTPOMCTBOM
OpOTHBOra3a, MOJy4yeHue, coOMpaHue, paclo3HaBaHWE M H3y4€HHE CBOICTB YIJIEKHUCIIOIO rasa,
NPOBE/IEHUE KAYeCTBEHHBIX peakiMil Ha KapOOHAT W CHIIMKAT-UOHBl U H3y4YEHHUE MPU3HAKOB UX
IIPOTEKAaHUs, O3HAKOMJICHHE C TMPOAYKLUMEH CHIMKAaTHOW IPOMBIIUIEHHOCTH, PEIIEHUE
AKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BakHel1e HeMeTallIbl U UX COeIUMHEHUS».

Metayibl M X COeIMHEHUS

OO01as xapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX MOJIOXKEHHS B
Ilepnonnueckoid cucreMe XHMMHYECKUX dieMeHTOB [[. WM. MeHneneeBa M CTPOECHHMS aTOMOB.
CrpoeHne MmetauioB. Mertaumueckass CBA3b W METAUIMYECKAs KPUCTAIIMYECKAs PEIIETKA.
ONEKTPOXUMHUYECKUM P HaNpsDKEHUH MeTaioB. (PU3NYEeCKMe UM XUMHUYECKHE CBOMCTBA
metayuioB. OOmme crnocoObl moiaydeHus MeTaioB. [loHATHE O KOPpPO3UM METaIOB, OCHOBHBIE
crocoObl 3alUThl MX OT Koppo3uu. CrutaBbl (CTajlb, YyryH, TIOPATIOMUHHNA, OpOH3a) M HX
IPUMEHEHUE B OBITY U IPOMBILIIEHHOCTH.

[llenounble MeTauIbl: MOJIOKEHHE B llepmoguyeckoil cucreMe XMMHYECKHUX 3JIeMEHTOB /l.
U. MenneneeBa, CTpOeHHE HX aTOMOB, HaXOXJIeHUE B Mpupoae. DuMueckre U XHUMHUYECKUE
cBoiicTBa (Ha mpuMepe HaTpus U Kanusi). OKCUABI U THAPOKCUABI HaTpusd U Kanus. [lpumenenue
IIEJIOYHBIX METAJIJIOB U UX COEMHEHUN.

[IlenoyHO3eMeNbHBIE METAJUIBI MarHUM M KalbpLui: nosiokeHue B llepuoanueckoit cucreme
xumuueckux aneMmeHToB J[. M. MenneneeBa, CTpoeHHE HX aTOMOB, HAxXOXKICHHE B IPUPOJE.
Pu3nyeckue M XMMHYECKHE CBOWCTBA MarHus W Kajublus. BaxkHeWlune COeaIMHEHUS KaJbLUS
(oxcua, ruapokcu, coyin). JKECTKOCTh BOJBI U CITOCOOKI €€ yCTpaHEHUS.



AnmtoMuHui: mionoxkenue B [lepuoguueckoil cuUCTEME XMMHYECKHX 3JeMEHTOB  JI.
U. MenneneeBa, cTpoeHUE aToMa, HaXoXKJeHUe B npupoje. dusndyeckue 1 XMMUYECKUE CBONMCTBA
anmoMuHus. AM(OTEpHBIE CBOMCTBA OKCHJIA U THIPOKCUAA AITFOMUHUSI.

Kenezo: nonoxenue B Ilepuoanueckoii cucreMe xummudeckux 3iemMeHToB . . Menneneesa,
CTpOEHHE aTOMa, HaxoXJeHue B npupoze. Gusnueckne u XUMHUECKUE CBOMCTBA xkene3a. OKCuabl,
ruapokcuabl 1 conu xenesa (11) u sxenesa (I1), ux cocras, CBOHCTBA U MTOTyYCHUE.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C 00pa3llaMi METAJJIOB U CIUIABOB, UX (PU3UUECKHUMH CBOMCTBAMH, U3y4YCHHE
pEe3yJbTaTOB KOPPO3UHU METAIOB (BO3MOXKHO HCIOJIb30BAaHUE BHAEOMATEPUAIOB), OCOOCHHOCTEM
B3aMMOJECHCTBUSL OKCHZA KalblUsi M HaTpusd C BOJOW (BO3MOXHO  HCIIOJIB30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, MpoIecca TOpeHUs Kelie3a B
KHCII0poJie (BO3MOXKHO HCIIOJIb30BAHNE BHJIEOMATEPHAIIOB), IPU3HAKOB IIPOTEKAHUS KaueCTBEHHBIX
peakuuii Ha MOHBL: MarHusi, Kajabplus, aJIOMUHUSA, LMHKA, *kene3a (1) u xeneza (II), mequ (II),
HaAOJIO/IEHUE U OINHKCAHUE IMPOLIECCOB OKpAIIMBAHMS ITUIAMEHU MOHAMU HATPHS, Kallus U KaJbIUsd
(BO3MOYKHO HCIIOJIb30BaHKE BUIEOMATEPUAJIOB), UCCIIeJOBaHHE aM(OTEPHBIX CBOMCTB TUAPOKCUIA
ATIOMUHUS U THIPOKCHIA IIMHKA, PEIIEHUE SKCIEPUMEHTANBHBIX 3aJauy mo Teme «Baxueiimme
METaJIJIbl U MX COCTUHEHUS.

XuMus M OKpyxkamouas cpeia

BewectBa u Mmarepuansl B MOBCEJIHEBHOM HM3HU 4e€JoBeKa. be3omacHoe HCHojib30BaHUE
BEIIECTB M XUMHUYECKHMX peakuuid B ObiTy. [lepBas momoip NpH XUMHYECKHX OXKOrax H
OTpaBJICHUSIX.

XVUMHYECKOE 3arpsi3HEHUE OKpYyKarwllehd cpenasl (MpenenbHas IOMyCTUMAas KOHIICHTPAIHs
Beniects, qanee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pas3IoB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, MOJTMMEPHBIE MAaTEPUATIbI).

Mesxicnpeomemmuuie cea3u

Peanuzanus MeXIpenMETHBIX CBsI3ed NMpU U3YyYEHUM XUMHHM B 9 Kiacce OCYyIIECTBISETCS
Yyepe3 UCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHUN, TaK U MOHSATUHU, SBISTFOITUXCS
CUCTEMHBIMU JIJISl OTJEJBbHBIX [IPEIMETOB €CTECTBEHHO--HAyYHOT'0 1IMKIIA.

OO0me ecTecTBeHHO-HAyYHbIC TIOHATHS: HAy4dHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAJIM3,
CUHTE3, Kiaccuukamnus, TMepUOJUYHOCTh, HAONIOJCHUe, OJKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEepEeHHe, MOJIETb, SIBJICHNE, TAPHUKOBBIN () PeKT, TEXHOJIOTHS, MaTepPHAIIBI.

®usnka: Marepusi, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIWJA, H3O0TOIIbI,
pPaAMOAKTUBHOCTh,  MOJIEKYJNa, JJICKTPUUYECKUM  3apsii, MPOBOJHUKH, MOJYIPOBOJHUKH,
JTUAIIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeNo, OOBEM, arperarHoe COCTOSHHUE BELIecTBa, ras,
pacTBOp, pacTBOPUMOCTb, KPUCTAJUTMUECKAs pEUIETKA, CIUIaBbl, (U3UYECKUE BETUYMHBI, €IUHULIBI
U3MEpEeHMs, KOCMUYECKOE MTPOCTPAHCTBO, TIaHEeThl, 3B€3/1b1, COHIIE.

buonorust: ¢orocunres, apixaHue, Ouocdepa, SKOCUCTEMa, MHUHEpAJIbHBIE yIO0OpEeHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEILIECTBRA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPATBI, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOMIAeMBbIE,
TOIUINBO, BOJHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA ITPOI'PAMMBLI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA



JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pE3yNbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOIO 0OLIEro oOpa3oBaHMs
JOCTUTAIOTCS B X0Ji¢ OOyYEHHsI XUMHUHU B €MHCTBE YU4€OHOH M BOCIMTATENLHOU NEATEIBHOCTH B
COOTBETCTBUU C TPAJAULUOHHBIMU POCCUICKUMHU COLMOKYJIBTYPHBIMU U JyXOBHO-HPaBCTBEHHBIMU
LIEHHOCTSAMH, HPHUHATHIMM B OOLIECTBE MpaBUIaMM M HOPMaMM IOBEJEHUS U CIHOCOOCTBYIOT
nporeccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COLHMATM3AIMH 00yYarOIINXCSL.

JIMYHOCTHBIE pe3yJabTaThl OTPAXKAIOT TOTOBHOCTh OOYYAOLIMXCS PYKOBOJACTBOBATHCSA
CHUCTEMOM IIO3UTUBHBIX LICHHOCTHBIX OPUEHTALMNA WM PACHIMPEHUE OIbITa JEATCIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOUIEHMSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY M HAay4HOMY
HACJIEAUIO, TOHMMAHUS 3HAYEHHUS XMMMUYECKOM HAayKH B JKU3HM COBPEMEHHOIO OOILECTBa,
CHOCOOHOCTH BJAJETh JOCTOBEpHOW HH(OpMAImeid O MepefoBbIX TOCTHKEHUSAX M OTKPBITHIX
MHUPOBOHM U OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTPONCTBE MUpa
1 00IIEeCTBa;

2) rpaskIaHCKOro BOCIMTAHUS:

IIPEICTaBICHUS O COLMAIBHBIX HOpPMax M MpaBWIax MEXKIMYHOCTHBIX OTHOIIECHUH B
KOJUIEKTUBE, KOMMYHHMKaTUBHOU KOMIIETEHTHOCTHU B OOIIIECTBEHHO II0JIE3HOH,
y4eOHO-UCCIIE0BATENbCKOM, TBOPYECKOM M JPYrHX BHJAX JESITEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOH NEATENbHOCTH IMPH BBHIMOJIHEHUHN Y4eOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIMIOJTHEHUM XMMHUYECKHUX OSKCIIEPUMEHTOB, CO3/IaHUM YYEOHBIX IPOEKTOB, CTPEMIIEHUS K
B3aMMOIIOHMMAHHUIO M B3aWMOIIOMOIIM B Tpollecce 3TON Y4eOHOH JesTeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEJIECHUE U MMOCTYIKHA CBOUX TOBApUIIECH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4E€TOM OCO3HAHUS NOCIEACTBUM TOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKUE TIPEJCTABICHUS O BEIIECTBE U XUMUYECKON PEAKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKM M COCTABJISIOIIME OCHOBY JJII IOHMMAaHHS CYHIIHOCTH
HAayYHOW KapTHUHBI MUPA, MPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI,
B3aUMOCBS35IX YEJI0BEKA C IIPUPOIHOM CPEIoil, O POIY XMMHUH B IO3HAHNUHU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HAlpaBiICHHbIE Ha IIOJYYEHHE HOBBIX 3HAHUM [0 XUMUH,
HeoOXoauMmble JUIsi OOBSICHEHUS HAOMIOAaeMbIX IPOLIECCOB M SBJICHHM, I03HABATEIbHOM,
UH(POPMALIMOHHOM U YUTATENbCKON KYJIbTYpPbI, B TOM YHCIIE HaBBIKOB CaMOCTOSATENBHOM paboThI ¢
y4eOHBIMM TEKCTaMH, CIPABOYHOM JUTEpaTypoil, MOCTYNHBIMU TEXHHYECKUMHU CpPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOyuYeHHIO M MO3HAHHUIO, JIF0OOO3HATENBHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caM000pa30BaHUIO, TMPOEKTHOM W HCCIEI0BAaTENbCKOM AESITEIbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YEeHHUs B lajbHeHeM;

4) ¢popMHUPOBAHUS KYJIbTYPBI 3/10POBbSI:

OCO3HAaHHE 1IEHHOCTH >KM3HH, OTBETCTBEHHOT'O OTHOIIEHMSI K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 370pOBBIH 00pa3 JKW3HH, OCO3HAHHWE TMOCIEACTBHM M HENpPUSATHE BPEAHBIX MPUBBIUEK
(ynorpeOyieHUsI aJKOroJisi, HApPKOTUKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOJCHUS MPABUI
0€30IaCHOCTH MTPU OOPALICHUN C XUMHUUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy10BOT0 BOCIIMTAHUS



UHTEpEeC K MPAKTUYECKOMY H3yYCHHIO TpO(deccHid U TpyAa Pa3IMYHOTO POJa, YBAXKCHHE K
TPYAy U pe3yiabTaTaM TPYAOBOH NEATEIBHOCTH, B TOM YHUCJIC HA OCHOBE MPUMEHEHHS MPEIMETHBIX
3HAHWI TI0 XUMUHU, OCO3HAHHBINA BBIOOP MHIUBUAYAIBHON TPACKTOPUU MPOIOJDKEHUST 00pa3oBaHuUs
C y4€éTOM JMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XUMHH, OOIICCTBEHHBIX HHTEPECOB U
NOTPEOHOCTEH, YCIeIHON MPOPECCHOHATBHON JCSITEIFHOCTH U Pa3BUTHSI HEOOXOTUMBIX YMEHUH,
TOTOBHOCTb aJalITUPOBATHCS B IPOPECCUOHATIBHOM cpee;

6) 9K0JIOrH4YeCKOr0 BOCIIUTAHUS

9KOJIOTUYECKH I1EIeCO00pa3HOe OTHOIICHHE K MPHPOJIE KaK MCTOYHUKY KM3HHM Ha 3eMmile,
OCHOBE €€ CyYIIECTBOBAHHMS, MMOHMMAaHUE IIEHHOCTH 3JI0pOBOrO M 0Oe30macHOro o0pas3a >KW3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3NYECKOMY U TICHXUYECKOMY 37I0POBBIO, OCO3HAHUE
[IEHHOCTH COOJIIOJICHHs MPaBUJl O€30MacHOrO MOBEJACHUS NpU paboTe ¢ BEUIECTBAMH, a TaKkKe B
CUTYAIUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH MPUMEHSATH 3HAHMSI, ITOJTy9aeMble TIPU M3YYCHUHM XUMUH, JJIs PEIICHUs 3a/1ad,
CBSI3aHHBIX C OKPYXAIOIIEH NPUPOIAHON Cpenod, Ui TOBBIIICHHS YPOBHS HSKOJIOTHYCCKON
KYJBTYPbl, OCO3HAHHS TJIOOAIBHOTO XapakTepa JKOJOTHYECKUX MPOOJIeM M MYyTeH WX peIICHUs
MIOCPEJICTBOM METOJIOB XMMHH, SKOJIOTUYECKOTO MBIIUICHHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
M03HABATEJIbHOM, KOMMYHHKATUBHOM U COIUAILHON TIPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe wmeTanmpenMETHBIX pPE3YJIbTATOB BBIIETSAIOT 3HAYUMBIE MJis1  (popMUpOBaHUS
MHPOBO33pEHHUs OOIIeHAay4YHbIe MOHSATHS (3aKOH, TEOpHUs, MPHUHIUI, THUMOTe3a, (akT, cucrema,
MPOIIeCC, IKCIEPUMEHT U JPYroe.), KOTOPBIE HCIOIB3YIOTCI B €CTECTBEHHO-HAYYHBIX YYE€OHBIX
npeMeTax M MO3BOJISIOT HA OCHOBE 3HAHUM M3 THUX MPEAMETOB (POPMHUPOBATH MPEACTABJICHHUE O
[EJIOCTHOW HAay4YHOW KapTHHE MHpa, U YHHBEpCalbHbIe Yy4eOHBIE AeWCTBUS (TMO3HABATEIbHBIE,
KOMMYHHUKATHBHbBIC, PETYIATHUBHBIE), KOTOpbIE oOOecrednBaroT (opMHpOBaHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOU e TEIbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jjornueckne geicTBUs:

YMEHUS UCTIOJIB30BaTh MPUEMBI JIOTHUECKOTO MBIIUIEHUS IPU OCBOCHUH 3HAHUN: PACKPHIBATH
CMBICJI XUMUYECKUX MOHITHH (BBIACNIATh UX XapaKTEpPHbIE MPU3HAKU, YCTAHABIMBATh B3aUMOCBS3b
C IPYTUMU TIOHSTHSIMH), UCTIOJB30BaTh MOHATUS ISl OOBSICHEHUS OTAETbHBIX (aKTOB U SIBJICHMUIA,
BBIOMpATh OCHOBAaHUS W KPUTEPUU Ui KIacCU(DUKAIMH XUMHUYECKHX BEIIECTB U XHUMHUYECKUX
peakIvii, yCTaHABIMBATh MPUYUHHO-CIICJACTBEHHBIC CBSI3U MEXAY OOBEKTaMH H3YyUCHHUsI, CTPOUTH
JIOTUYECKHE PpacCyXJAeHUS (MHIAYKTHUBHBIC, JCIyKTUBHBIC, IO AaHAJIOTHH), NeJIaTh BBIBOALI H
3aKJIIOUECHUS;

yMEHUE TPHUMEHSITh B TPOIECCE TMO3HAHWS TOHATHS (MPEIMETHBIE W METaNpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, WCIIOJNb3yeMble B XHUMHUHU, NpeoOpa3oBBIBATH ITUPOKO
MPUMEHSIEMbIE B XMMUM MOJIEIbHBIE MNPEICTABICHUS — XUMUYECKMM 3HAK (CHUMBOJI 3JIEMEHTA),
xumMudeckass (opmyna W ypaBHEHHE XHMHUYECKOH peakuuu — TpHU pelIeHud y4eOHO-
MO3HABATENIbHBIX 33a4, C YYETOM ATUX MOJENIbHBIX MPEICTABICHUN BBISBIATh U XapaKTepPU30BaATh
CYIIIECTBEHHBIC NMPU3HAKN W3yYaEMBbIX OOBEKTOB — XMMHYECKUX BEIIECTB M XUMHYECKUX PEaKIIUi,



BBISIBJIATH OOIME 3aKOHOMEPHOCTH, TPUUUHHO-CIIEICTBEHHBIE CBS3H U IPOTUBOPEUHS B U3y4aeMBbIX
npoueccax U sIBJICHUSIX.

Ba3oBble nuccienoBarebckue 1eiCTBUSA:

YMEHME UCIOJIb30BaTh [IOCTABJIEHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA MTO3HAHHUS, & TAKXKE
B KaueCTBE OCHOBBI JUIsI ()OPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CY)XJICHUM;

npuoOpeTeHre OmblTa IO IUIAHUPOBAHHMIO, OPraHM3allid U IPOBEIECHUI0 YYEHHUYECKHX
9KCHEPUMEHTOB, YMEHUE HaOII0aTh 3a XOJOM IIPOIecca, CaMOCTOSATENIBHO MPOrHO3UPOBATH €ro
pe3yibTar, (GopMmynupoBaTb O0OOLIEHHMS M BBIBOJBI IO pE3ylbTaTaM IPOBEAEHHOIO OIIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

Pabora ¢ unopmanmeii:

yYMEHHUE BBIOMpATh, aHATU3UPOBATh U UHTEPIPETHPOBATH MHPOPMAIIUIO PA3IHYHBIX BHIIOB U
dopM mpencTaBiIeHMs], MOJIYYa€MYI0 W3 Pa3HbIX HWCTOYHUKOB (HAy4HO-IIOMYJIsIpHAas JUTepaTypa
XMMHUYECKOI'O COJIepKaHMsl, CIIpaBOYHbIe IocoOusi, pecypcbl VHTepHeTa), KpUTUYECKH OLIEHUBATh
IPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHUE MPUMEHATh pa3lIMyHble METObl U 3aIpPOCHI MIPU MOUCKE M 0TOOpe MH(pOpMAUU U
COOTBETCTBYIOLMX JIaHHBIX, HEOOXOJUMBIX JJIs1 BBIMOJIHEHUS] Y4EOHBIX U MO3HABATEIbHBIX 3a7ay
OTIpEeNIeIEHHOTO THUMa, NPUOOpEeTeHHe OombITa B O0JACTH UCIONB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTUH, OBJa/J€HUE KYJIbTYpOM aKTHMBHOI'O HCIOJB30BAHUS PA3IUYHBIX
MIOUCKOBBIX ~ CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTHMAalbHYIO (OpMYy TIpEICTaBICHUS
uH(pOpMallMl M WUIIOCTPUPOBATh pELIAaeMble 3a7aud HECJIOKHBIMM CXEMaMH{, JuarpaMMamy,
apyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

yYMEHHUE HCIIOJIb30BaTh M aHAIM3MPOBaTh B IHpolecce y4eOHOW M HCCIeI0BaTeNIbCKOM
JeSITeIbHOCTH HH(POPMALIHIO O BIUSHUM IPOMBIIIIEHHOCTH, CEJILCKOT0 X03siCTBA M TpaHCIoOpTa Ha
COCTOSIHUE OKPYKaroLEeH IPUPOJHON Cpebl.

KoMMyHUKaTHBHBIE YHHBePCATbHbIE YUeOHbIE TeHCTBHUS:

yYMeHHUsI 3a7]aBaTh BOMPOCHI (B X0JIe AUaiora U (MJIM) TUCKYCCHM) MO CYIIECTBY O00CYyKaaeMoin
TeMBI, ((OPMYITHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BHITIOJTHEHHUSI IPEATIOKEHHON 3a/1a4H;

YMEHHUsI TIPE/ICTABIATh MMONIYYCHHBIE PE3YIbTaThl TO3HABATEIBHOMN NESTEIBHOCTH B YCTHBIX U
MUCBMEHHBIX  TEKCTax; JeNaTh NPE3CHTAlMI0 PE3yJIbTaTOB  BBIMOJTHEHHUS XHUMHUYECKOTO
IKCIIEpUMEHTa (71ab0paTOPHOTO OMbBITa, JTAOOPATOPHOM pabOTHl TO HCCIAEAOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHUSl y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOHM IO3HABaTEILHOW W
UCCIIEIOBATEIHCKON JIESITEITHHOCTH MPH PEIICHUH BO3HUKAIOIINX MPOOJIeM Ha OCHOBE Yy4€Ta 00X
WHTEPECOB U COTJACOBaHUs MO3UIUN (0OCYXICHHsS, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI,
KOOpJMHAIIHMSI COBMECTHBIX JNEHCTBHI, ONpeIeeHne KPUTEPHUEB MO OI[CHKE KauyecTBa BBIMOJHEHHOMN
paboThI U ApyTHE).

PeryasiTuBHbIe YHHUBepPCAJbHbIE y4eOHbIE TeiCTBHS:

YMEHHE CaMOCTOATEIBHO OINPEACNATh ILETH ACSITCIBHOCTH, TUIAHHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh U MIPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JACSITEILHOCTD, BEIOUpATh Hanbomee
a¢dhekTuBHBIE CTIOCOOBI PElIeHUsT y4eOHBIX M TIO3HABATEIBHBIX 337]a4, CAMOCTOSITEIbHO COCTABIISTh
WU KOPPEKTUPOBATH MPEUIOKEHHBIN AJITOPUTM JEUCTBUU IIPU BBINOJHEHUU 3aJaHUU C Yy4ETOM



IMMOJIYYCHHS HOBBIX 3HaHUH 00 HN3y4aCMBIX 00BEKTax — BCIICCTBAX MW pPEaKIHUAX, OLCHHBATH

COOTBCTCTBUC  IMOJIYYCHHOT'O  PE3yJibTaTa 3asBJIICHHOM neim, yMCHHC  UCIOJIb30BATh U

AHAJIM3UPOBATHh KOHTCKCTLI, IPECAJIaracMbIC B YCJIOBUH 3aI[aHI/II7I.

INPEJIMETHBIE PE3YJIBTATDBI

B

COCTaBC MPCAMCTHBIX PE3YJIbTATOB 110 OCBOCHUIO 00513aTEIIFHOTO COACpIKaHu,

YCTaHOBJEHHOTO JaHHOM ¢eaepanbHOM pabouell mporpamMmoi, BBIIEISIOT: OCBOEHHBIE

00yJaronMMucs HayYHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUH, crieriuuuecKue s MpeaAMETHOM

obnactu «XI/IMI/IH», BUJBI ACATCIIBHOCTH IIO IIOJTYYCHHIO HOBOI'O 3HAHHUA, €TI0 HHTCPIIPETALNH,

Hp606p330BaHI/IIO H IPUMCHCHHUIO B PA3JIMYHBIX y‘l€6HBIX 1 HOBBIX CUTYyallUAX.

K KOHLY 06y‘~ICHI/I${ B 9 KJacce NpEeAMCETHBIC PE3YJIbTAThlI Ha 0a3o0BOM YPOBHE HOJIZKHBI

OoTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHIA:

pacKpbIBaTh CMBICT OCHOBHBIX XHWMHUYECKHX TOHSATHH: XHUMHYECKHUH JJIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, aHWOH, NPOCTOE BEILECTBO, CIOKHOE BELIECTBO, BAJEHTHOCTH,
AIEKTPOOTPHUIATEIIBHOCTD, CTENEHb OKHCIICHUS, XUMUYECKasl pPEaKius, XUMUYECKasl CBS3b,
TEIUIOBOM 3 (deKT peakuuu, MOJIb, MOJSIPHBIA O00BEM, pPacTBOP, OSICKTPOJUTHI,
HEDJIEKTPOIIUTHI,  AJCKTPONMUTHYECKAs  JUCCOLMAIUS, pPEaKIUH HOHHOTO  oOMeHa,
Karajau3aTop, XHMHUYECKOe paBHOBecHe, oOOpaTHMble U HeoOpaTHUMble pEakiuw,
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINN, OKUCINUTEIb, BOCCTAHOBHUTEIb, OKUCICHUE U
BOCCTAHOBJICHHE, aJJIOTPOMNHUs, aM(pOTEPHOCTb, XUMUYECKasi CBI3b (KOBaJIEHTHAsl, MOHHAS,
MeTaJlJIMYecKast), KpUCTAJUIMUECKas peméTka, KOppo3usi METaIOB, CIUIaBbl, CKOPOCTb
XMMHYECKOW peakuu, npeaeinbuo gonycrumas konuenTpanus [1JIK BemecTsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHIATHI ¥ IPUMEHSTH 3TU MOHSATUS
TP ONMCAHHUH BEIIECTB U MX MPEBPAIICHUII;

HCIIONIb30BaTh XUMHYECKYI0 CHMBOJHUKY AJII COCTaBieHUS (OpPMYI BEIIECTB U YpaBHEHHI
XUMUYECKUX PEaKIUid;

ONpEeNENATh BAJIEHTHOCTh M CTENEHb OKUCIEHUS XUMUYECKHUX SJIEMEHTOB B COEIMHEHMSIX
pPa3IMYHOr0 COCTaBa, MPUHAJJIEKHOCTh BEUIECTB K ONPEACIEHHOMY KJIACCY COEIUHEHUN 1O
dbopmynam, BHUI XUMHUYECKOW CBS3M (KOBaJieHTHAas, WOHHAs, MeETauIMueckas) B
HEOPTraHWYECKUX COCTUHEHUSX, 3aps/l HOHA M0 XUMHYECKOW (opmyse, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COCIUHEHHH, THUI KPUCTAUTMYECKON permETKA
KOHKPETHOTO BEIIIECTBA;

packpsiBaTh cMbIca [lepuoamyeckoro 3akona J[. M. MenzaeneeBa u AEMOHCTPUPOBATH €r0
MOHMMAaHUE: OMKCHIBATh M XapaKTepu3oBaTh TabnuuHyto popmy [lepuoanueckoit crucTeMbl
XUMHYECKHX DJJIEMEHTOB: pa3jnyaTh TMOHATHS «IJIaBHas mNoArpymnma (A-rpynma)» u
«moboynass moarpynmna (b-rpynma)», Mamele W OONbBIIME MEPHOABI, COOTHOCHUTH
0003Ha4YeHHs, KOTOpPbIE HMEIOTCSI B  TMEPUOAUYECKON  TabMUIlE, C  YUCIOBBIMH
XapaKTEePUCTUKAMH CTPOCHHUSI aTOMOB XUMHYECKHUX JIEMEHTOB (COCTaB U 3apsi sIpa, ooIee
YUCJIO DJIGKTPOHOB M pPaCHpeleieHUE HMX IO JJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B W3MEHEHHUU CBOMCTB AJIEMEHTOB U MX COEJIMHEHHUH B Mpejesiax MabIX
MEPUOOB U TJIABHBIX MOJATPYIII ¢ y4ETOM CTPOEHHUS UX aTOMOB;



KJIacCH(PUIUPOBATh XWMHUYECKHE JJIEMEHTHI, HEOPraHWYeCKHE BEIIeCTBA, XUMHUYECKHE
peaknuu (10 YKCIy U COCTAaBY YYAaCTBYIOIIUX B PEaKIIUH BEILECTB, [0 TEIJIOBOMY P PEKTy,
110 U3MEHEHUIO CTETICHEH OKUCIICHUSI XUMUYECKUX IIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIKE U CeNU(PUIECKUE XMMUYECKHE CBOMCTBA MPOCTHIX U
CIIOKHBIX BEUIECTB, MOJATBEPXkJas OMNHCAHUE NPUMEPaMU MOJEKYJISIPHBIX W HMOHHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHIA;

COCTaBJISATh YPAaBHEHMS OSJICKTPOJIMTHUECKON THCCOLMAINU KHCIIOT, INENo4Yeld M COJIeH,
NOJHBIE M COKpAaIIEHHBIE YPAaBHEHMS PEaKIWid HMOHHOTO OOMEHa, ypaBHEHHsS DPEakIHi,
HOATBEPKAAIOMINX CYIIECTBOBAaHWE T'CHETHUECKON CBS3M MEXKAY BEIIECTBAMHU Pa3IUYHBIX
KJIaCCOB;

pPacKphIBaTh  CYIIHOCTh  OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIHH  IOCPEACTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa dTHX PEaKIUi;

IIPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCUMOCTH OT HX CTPOCHHUS, BO3MOXKHOCTHU
NPOTEKAaHU XUMHUYECKHUX MTPEBPALICHUH B Pa3IMYHbBIX YCIOBHSX;

BBIYHCIIATH OTHOCHTEIIFHYIO MOJICKYJISIPHYIO I MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO JIOJO
XMMHYECKOT0O 3JIeMEHTa 1Mo (hopMyle COeTMHEHNUs, MacCCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
IPOBOUTH PACUYETHI 0 YPAaBHEHUIO XUMHUYECKOH peaKui;

coOmoaTh ~ MpaBWja  TOJB30BAHUS  XUMHUYECKOW  TOCYAOH H  JIaOOpaTOpHBIM
o0opynoBaHWEM, a Tak)Ke TMpaBWjia OOpalleHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMHU IO BBIOJHEHHUIO JIA0OPATOPHBIX XMMUYECKHX OIBITOB IO TOJIYYCHHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOro ra3a);

OPOBOJUTh PpEAaKIHMH, MOATBEPXKIAIOIIME KAyeCTBEHHBIH COCTAB pPAa3JIMUHBIX BEIIECTB!
pacrio3HaBaTh ONBITHBIM ITyTEM XJIOpUA-, OpOMUI-, HOAUI-, KapOoHaT-, pocdar-, cuiamkar-,
cyibdar-, THUAPOKCUI-MOHBI, KaTHOHbl aMMOHHMS M HWOHBl M3YYEHHBIX METAJJIOB,
IPUCYTCTBYIOLIME B BOJHBIX PaCTBOPAX HEOPIraHWYECKHUX BEILECTB;

NPUMEHATh OCHOBHBIE OIEPAllUM MBICIUTEIbHON JEATENbHOCTH — aHalu3 M CUHTE3,
CpaBHEHHe, 0000IIeHNE, CUCTEMATH3AINIO, BBISIBICHHE TPUYNHHO-CIIEICTBEHHBIX CBS3EH —
JUTSE M3yYSHHS CBOWCTB BEIIECTB M XMMHUYECKUX PEaKIUi, ECTEeCTBEHHO-HAYYHBIE METO/IbI
MO3HAHUSI — HAONIOJCHNE, HW3MEPEeHHE, MOJCIUPOBAHME, SKCIEPUMEHT (peambHBId U
MBICJICHHBIN ).



TEMATUYECKOE IINTAHUPOBAHUE

9 KJIACC
OnexTpoHHble (LUGPOBLIE
Komirtiectso Hacos o6pa3§)BaTean($e ?c)cypcs)l
New'n IIpakTueckue
Bcero Kontponbshsie paboTsl paGoTsI
Paznen 1. BemecTBo 1 XuMu4eckue peakuuu
[ToBTOpEeHue u
11 yriayOieHue 3HaHu| 5 1 [[bubmnoreka LIOK
OCHOBHBIX Pa3/IEIOB https://m.edsoo.ru/7f41a636]]
Kypca 8 kiacca
OcHoBHbIE
1.2 3aKOHOMEPHOCTH 4 [[Bubmorexa LIOK
. https://m.edsoo.ru/7f41a636]]
XUMHUYECKUX PEaKIUi
DNeKTpoNIuTHYECKast
13 JYCCOoLMaIus. 8 1 1 [[BubmuoTexa [JOK
XUMHUECKUE PEaKINH B https://m.edsoo.ru/7f41a636]]
pacTBopax
Hroro no paszneny 17
Pa3nen 2. HeMmeTaiuiel M UX COeIUHEHUS
OO01mmas xapakTepucThKa
2.1 ijimecxix BJI:MGHTOB 4 1 [[bubmmorexa [IOK
https://m.edsoo.ru/7f41a636]]
VIIA-rpynnsl. ['anorenst
OO6mrast XxapakTepucTruKa
99 XAMHYECKHX 3JICMEHTOB 6 [[Bu6mmoTeka [IOK
VIA-rpymmer. Cepa u eé https://m.edsoo.ru/7f41a636]]
COCIMHEHMS



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

OOm1ast xapaKTepUCTHKA
XUMHNYCCKHUX 3JICMCHTOB

[[BubmuoTeka [JOK

23 VA-rpynmsl. A3o0rt, ! https://m.edsoo.ru/7f41a636]]
dbocdop 1 UX CoeqMHCHUS
OO01as xapakTepucTHKa
XUMHUYECKUX HJIEMEHTOB
2.4 IVA-rpynnel. Yraepoa u 8 [[bubmioreia LIOK
g https://m.edsoo.ru/7f41a636]]
KPEMHHU 1 UX
COEMHEHHUS
Hroro no paszneny 25
Pa3nen 3. MeTtamisl 1 UX COEIUHEHUSA
31 OO6mume cBoiicTBa 4 [[bubmuoteka [IOK
METaJLIIOB https://m.edsoo.ru/7f41a636]]
3.2 Baxkneiime MeTauibl U 16 [[BubmmoTexa LIOK
UX COCTUHECHUS https://m.edsoo.ru/7f41a636]]
Hroro no paszneny 20
Paznen 4. Xumus u okpyxaroias cpeaa
BemecTBa u maTepuaisl B [[BubmuoTexa [JOK
4.1 3
KM3HH YeJIoBeKa https://m.edsoo.ru/7f41a636]]
Wroro no pazaeny 3
PesepBHOE Bpems 3 [[Bubmmorexa LIOK
https://m.edsoo.ru/7f41a636]]
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

9 KJIACC
KoMecTEo 9acoB DnekTpoHHbBIE IU(POBHIE
00pa3oBaTebHBIC PECYPCHI
Ne m/m Kontpons | Ilpaktnye
Bcero HbIE CKHe
paboThI paboTEI
[[[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema [[brbmioreia LIOK
1 pHOA + EpHOA 1 https://m.edsoo.ru/00adb5
xumudeckux siaeMenToB . . Menpaeneena]| 9€]]
[[3akoHOMEpPHOC 3MEHE CBOWC ec [[brbmiorexa LIOK
KOHOMEPHOCTU B U3MEHEHUU CBOMCTB XUMUUYECKUX
2 p B 1 https://m.edsoo.ru/00adb6
3JIEMEHTOB MEPBBIX TPEX MNEPUOIOB] ] b6]]
[[Knaccudukarus 1 HOMEHKIATypa HEOpraHMIeCKHX [[bb.morexa HOK
3 . P P 1 https://m.edsoo.ru/00adb7e
BEIECTR] |
2]]
[[Bubl XUMHUYECKOM CBSI3M U TUIBI KPUCTATNIMYECKHUX [[Bub.morexa LIOK
4 A P 1 https://m.edso0.ru/00adbac
peméTok| ]
6]]
[[KouTponbhas padota Nel mo teme «IloBTopenue u
5 yriayOieHne 3HaHU OCHOBHBIX Pa3eNioB Kypca 8 1 1
KJjaccar||
[[Knaccudukarus XUMUYECKUX PEAKIUi 0 Pa3InIHbIM [[Brbmorexa LOK
6 . peaxt P 1 https://m.edsoo.ru/00adbcb
MpU3HaKam| |
011
[[[ToHsiTHE O CKOPOCTH XUMHUYECKOU peakiuu. [lonsTre o [[brbmitoreica LIOK
7 p PEAKIL. 1 https://m.edsoo.ru/00adbe9
TOMOTEHHBIX U TE€TEPOre€HHBIX PEAKIUAX || Al
8 [[ITonaTHe 0 xuMHUecKoM paBHOBecuu. DakTophl, 1 [[bubnunoreka [IOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a

BIIUSIONINE HA CKOPOCTh XUMHUYECKOM PEaKINK U
MOJIOKEHUE XUMUYECKOTO paBHOBECHS | |

https://m.edsoo.ru/00adc28
c]]

[[BubmuoTeka [JOK

9 [[OKHCIUTETHLHO-BOCCTAHOBUTEIBHBIC PEAKITHH] | https://m.edsoo.ru/00adcad
ell
[[Teo ANEKTPO €CKOM JHccoIua C e [[brbmiorexa LIOK
ust TPOTUTHY i am naru. CHIbHBIC U
10 YA SICKIPOT A HHat . https://m.edsoo.ru/00adcd6
ciabble JIEKTPOIUTHI] | 8]
[[BubmmoTteka LIOK
11 [[MoHHbIEC ypaBHEHHUS peaKiHii]] https://m.edsoo.ru/00add4
48]]
. . [[BubmuoTexa [JOK
[[Xumudeckue CBOMCTBA KUCIOT M OCHOBAHMI B CBETE
12 . . https://m.edsoo.ru/00add5
MPEACTABICHUH 00 3JIEKTPOIUTUIECKOMN AUCCOIUAINH]| | ds]]
[[XuMuueckue CBOMCTBA CoJiel B CBETE MPECTaBICHUN 00 [[brbmioreia LIOK
13 . pell https://m.edsoo.ru/00add8
AIIEKTPOIIUTUYECKON JUCCOITUAINH | | b2]]
[[bubmuoteka [IOK
14 [[TTonsiTHE O THAPONH3E COMCH]] https://m.edsoo.ru/00add9
d4]]
[[BubmmoTteka IIOK
15 [[O6oOmEeHre u cucTeMaTr3als 3HaHHH | | https://m.edsoo.ru/00addd
12]]
[[bubmuoTexa [IOK
IT o]. «P
16 [[Mpaxiieckas padora Ne 1. «Pemerne https://m.edsoo.ru/00addbf
AKCTIEPUMEHTATBHBIX 3a7a9»] | al]
bu6 OK
17 [[KouTposbHast pabota Ne2 mo Teme «IIeKTpoIuTUIECKast L[ttrl)/ls:ljjlr/lno.zzzi(}l.ru /00addec

Juccoryanusa. XuMHUEeCKUe pPCaKknuun B paCTBOan»]]

01l



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
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https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
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[[O61mas xapakTepucTUKa rajloreHoB. XUMUYECKUE

[[BubmuoTeka [JOK

18 - https://m.edsoo.ru/00addfe
CBOMCTBA Ha MpuMepe XJopa]| 1]
[[XnopoBogopon. CosnsiHast KUCIIOTa, XUMUYECKUE [[Bub.morexa LIOK
19 . POBOAOPOA, ’ https://m.edsoo.ru/00adel0
CBOICTBA, MOJIy4YE€HHUE, TPUMEHEHUE] | A]]
bu6 OK
20 [[HpaKTUquCKas{ pabota Ne 2 H? TeMve «[Tonyuenue Lat;;?nozzzzcﬁ u/00ade34
COJITHOU KHUCJIOTBI, U3y4eHUe €€ CBOMCTBY | ] 8]]
[[Bbruncienus Mo ypaBHEHHSIM XUMUYECKUX PEaKIUil, eciu [[Bub.morexa LIOK
21 P peartiud, https://m.edsoo.ru/00ade48
OJIMH U3 PEareHTOB JIaH B U30bITKE] | 1]
[[BubmmoTteka LIOK
22 [[O6r1as xapakTepuctuka 3eMeHToB VIA-rpyrmbi]] https://m.edsoo.ru/00ade64
al]
[[AnnmoTpomnHble MoaudUKauu cepbl. HaxoxaeHue cepol u [[Bub.morexa LIOK
23 - p . a . prl- vﬂ p https://m.edsoo.ru/00ade64
€€ CoOeIMHEeHMI B pupoae. XUMHUECKUE CBOICTBA CEPHI| | Al
[[CepoBomopon, cTpoeHue, GU3NIECKUe U XUMUIECKHE [[bbmioreica LIOK
24 vp HOPOL, CTP ’ https://m.edsoo.ru/00ade80
CBOMCTBA] |
2]]
[[Oxcumsl cepbl. CepHasi KUCTOTa, PUINIECKUE U [[Bubamorexa IOK
25 AIbl CEpBL. . P ’ https://m.edsoo.ru/00adea2
XUMUYECKHE CBOWCTBA, IPUMEHEHHE] | 8]]
- [nGmonesa LIOK
26 p i . P ) https://m.edsoo.ru/00adec8
XHMHYECKOE 3arpsi3HEHUE OKPYIKaIoLIEeH cpeibl Al
COCTMHEHUSIMU CEePHI| |
27 [[Bbruncienne MaccoBOM JOJIM BBIXOJA IPOAYKTA [[bubnunoreka [IOK



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
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peakuuu]|

https://m.edsoo.ru/00adec8
a]]

[[OOmas xapakTepucTHUKa 31EMEHTOB VA-rpynmsl. A30T,

[[BubmuoTeka [JOK

28 pacIrpocTpaHeHHE B IIPUPOie, PU3NUECKUE U XUMUYECKHE https://m.edsoo.ru/00adeea
cBoiicTBa]] 6]]
[[A aK, ero puU3nYecKue €CKHe CBOMCTBA [[brbmiorexa LIOK
MMU ro (PM3MYECKUe U XUMUIECKUE CBOWCTB
29 ’ ’ https://m.edsoo.ru/00adf00
MOJIyYEHUE U IPUMEHEHME] | A]]
bu6 OK
30 [[TIpakTrueckas pabota No 3v o teMe «llonyuenue L[tt;:/?aizzg(iu 100adf18
aMMuaKa, U3yueHue ero CBOUCTBY ]| ol]
[[A30THas kucnora, e€ GU3nIeCcKue 1 XUMHIECCKUE [[brbmiorexa LIOK
31 . ’ https://m.edsoo.ru/00adf30
CBOMCTBA] |
61]
[[Mcrionp30BaHre HAUTPATOB M COJIEH aMMOHHUS B KaUeCTBE [[BubnuoTexa [JOK
32 MHHEPAITBHBIX YI00peHnid. XUMHUECKOe 3arps3HeHHe https://m.edsoo.ru/00adf51
OKpYXXalolIel cpelbl COeANHEHUSIMH a30Ta] | 811
[[bubmuoteka [IOK
o .
33 [[Pocdop. Oxenx docdopa (V)vﬂ (pochopra kucrota, https://m.edso00.ru/00adf68
bu3nYecKue U XUMHUYECKUE CBOMCTBA, MOJTyueHue] | Al
[[BubmmoTteka IIOK
[[Mcnons3oBanue GpochaTroB B Ka4eCTBE MUHEPATbHBIX
34 . . https://m.edsoo.ru/00adfc2
ynoOpeHuit. 3arps3HeHHe TPUPOAHON cpeabl hocdaramu]] oIl
[[Yrnepon, pacpocTpaHeHue B IPUPOE, PU3HUECKUE U [[Bubmorexa IOK
35 poa, p Fj P pupoze, https://m.edsoo.ru/00adfd9
XUMHUYECKHE CBOUCTBA] | Il
[[Okcumapl yriaepoaa, nx GuU3NIECKre U XUMHUYECKUE [[BuGmmoTtexa IIOK
36 CBOMCTBa. DKOJIOTHYECKUE MTPOOIEMBI, CBI3aHHBIC C https://m.edsoo.ru/00adfeb

okcugoM yriepoaa (IV)]]

e]]



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

[[BubmuoTeka [JOK

37 [[VronbHas kucioTa u e€ conm|] https://m.edsoo.ru/00ae006
c]]
[[ITpakTrueckas pabora Ne 4 mo Teme "[lomydenue [[BubmuoTexa [JOK
38 yIJIeKHCa0ro ra3a. KauecTBeHHas peakiys Ha KapOoHat- https://m.edso00.ru/00ae027
uou"]] e]]
[[[IepBoHaYasIbHBIC TTOHATHSI 00 OPraHMYECKHUX BEIIECTBAX [[bubmmorexa LIOK
39 https://m.edsoo.ru/00ae054
KaK O COeMHEHUAX yrieposal] el
[[bubmuoteka [IOK
40 [[KpeMuuii 1 ero coenquHenms| ] https://m.edsoo.ru/00ae080
a]]
[[ITpakTuueckas pabota Ne 5. Pemenue [[bubnuoreka [IOK
41 IKCIIEPUMEHTANILHBIX 33/1a4 10 TeMe «BaxHeiime https://m.edsoo.ru/00aeObf
HEMETaJUTbl ¥ UX COCIMHEHUS»] ] 2]]
42 [[KonTponbHas pabota Ne3 o teme «Baxueiime Et}?;fsljfnozgzg(ﬂgfé 0ac0el
HEMETAaJUIbl U UX COCTUHEHU || 8]]
OO6m1as XxapaKTepuCTUKa XUMUUECKHUX IJIEMEHTOB —
IE/EGTaIJ'IIIJ'IOB. I\I;)ICTaJ'IJI?II/I‘-ICCKaﬂ CBSI3b U METAJJINYECKast [[brbmioreica LIOK
43 i . https://m.edsoo.ru/00ae103
KpUCTaJIIIMUecKast pemérka. Pu3nyeckue cBoWcTBa e]]
MeTaJlIoB] |
[[Xumudeckne CBOMCTBA METAIUIOB. DIEKTPOXHUMHUYECKUN [[Brbmorexa LOK
44 . https://m.edso0.ru/00ae115
P HaNpsDKEHUHA METalIoB] | 1]
[[O6mme criocoOs! moydeHus: MeTauioB. CIUTaBsbI. [[BubmuoTexa [JOK
45 Berurcienust Mo ypaBHEHHSIM XUMHUYECKUX PEAKIIUii, €CITH https://m.edsoo.ru/00ae115
OJIH U3 PEareHTOB COJICPIKUT MPUMECH || 6]]
46 [[[ToHsiITHE O KOPPO3UU METAILIOB] | [[bubmuoTexa [IOK



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

https://m.edsoo.ru/00ae127
811

[[BubmuoTeka [JOK

47 [[[IIemouHbIe MeTAILIBI] ] https://m.edsoo.ru/00ae14b
2]]
[[BubmuoTexa [JOK
48 [[Okcuabl ¥ TUAPOKCUIBI HATPHS U KaJIHs | | https://m.edsoo.ru/00ae14b
211
[[BubmmoTteka LIOK
49 [[I1lemouHO3EMENBHbBIE METAILIBI — KAIBIUN  MarHuii] | https://m.edsoo.ru/00ael5e
8l
[[bubmuoteka [IOK
50 [[BaxkHeime coeTMHEHMST KaIbIHs] | https://m.edsoo.ru/00ael5e
81
51 [[O6001eHre u cucTeMaTr3alus 3HaHU | |
[[bubmuoteka [IOK
52 [[PK&cTKOCTh BOMIBI U CIIOCOOBI €€ ycTpaHeHus || https://m.edsoo.ru/00ae188
611
y - [[BubmmoTtexa IIOK
53 [[HpaKTI/I‘fGCKaH pa60TzT Ne 6 o Teme "XKécTkocTh BOJBI U https://m.edsoo.ru/00aelae
MeToIbl e€ ycTpaneHus " || 8]]
[[bubmuoTexa [IOK
54 [[AnromMuHMiA] | https://m.edsoo.ru/00aelc6
41
[[BuGmmoTteka IIOK
55 [[AM(oTepHBIe CBOMCTBA OKCH/IA U THAPOKCHIA] | https://m.edsoo.ru/00aelc6
41l
56 ([Keneso]] [[bubmuoTexa [IOK

https://m.edsoo.ru/00aeld8
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[[BubmuoTeka [JOK

57 [[Oxcumpl, ruapokcu bl U conu xenesa (I1) u xenesa (111)]] https://m.edsoo.ru/00ae35e
61]
58 [[OGoOmeHre u cucTeMaTr3alys 3HaHUH | |
[[IIpakTiueckas padota Ne 7. Pemenne [[bubmmroreka LIOK
59 IKCIIEPUMEHTANILHBIX 33/1a4 10 TeMe «BaxHeiinme https://m.edsoo.ru/00ae3de
METAJUTbI U UX COCAMHEHUS] | 811
BbrunciieHus mo ypaBHEHUSIM XUMHUYECKUX PEaKIUi, eCin
E)[,I[I/IH u3 peareHTOByiaH B U30BITKE HITH COI[CplzKI/ITH ’ [[brbmiorexa LIOK
60 . https://m.edsoo.ru/00ael75
npuMecH. BerauciieHust MaccoBO# T0JIM BBIXO/1a TIPOIYKTA oIl
peakuu||
61 [[O6001IeHre 1 cucTeMaTH3aus 3HaHUH ||
62 [[KonTponbhas padota Ned o teme «Baxueimme
METaJIbl U X COEIUHEHUS»] |
[[BemecTBa u MaTepuaibl B IOBCEIHEBHOM KU3HH [[Brbmiorexa LIOK
63 https://m.edsoo.ru/00ae3f5
YesoBeKal |
011
[[BubmmoTteka IIOK
64 [[XumMudeckoe 3arpsi3HEHHE OKpYIKaroIiei cpebl]] https://m.edsoo.ru/00ae427
01l
[[bubmuoTexa [IOK
65 [[Posib XMMHH B PEIIEHUH IKOIOTUIECKUX MPoOieM] | https://m.edsoo.ru/00ae427
011
66 [[Pe3e£)BHLH71 ypok. O6o011eHne 1 cucTeMaTH3alus L[tl?ri?;:;ozzzsourgllf) 086040
3HaHWH | ]
all
&7 [[Pe3epBHBIit ypok. O600IIIEHNE U cUCTeMaTH3allus [[bubmuoTexa [IOK

3HaHUH ||

https://m.edsoo.ru/00adb3
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[[Pe3epBHBIii ypok. O6001IEHIE U CUCTEMATU3ALUS
3HAHUM] |

[[bubmmoTexa [TOK
https://m.edsoo.ru/00ad9cb

2]
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