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HHOACHUTEJBbHAA 3AIIUCKA

[Iporpamma 1mo XuMHUH Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHMS COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOEHMS OCHOBHOW 00pa3oBaTeNbHOM MNpPOrpaMMbl OCHOBHOTIO
obmero oOpaszoBanus, npeactaBieHHbIX B @I'OC OO0, a Takxke Ha OCHOBe (QenepaabHOI
paboueil mporpaMMbl BOCITUTAHUS U C YY9ETOM KOHIICTIIIMU MPEMOIaBaHus y4eOHOTrO MpenMeTa
«Xumus» B 00pa3oBaTesbHbIX opranuzanusax Poccuiickoit denepaunu.

[Iporpamma 1Mo XuMUU Aa€T TPEACTABICHHE O LESIX, OOIIeH cTpareruu OOy4eHHS,
BOCIUTAHMS W Pa3BUTHS OOYyYaroIIMXCS CpEeACTBAMHM ydeOHOro MpeIMeTa, yCTaHaBIUBAET
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpeyCcMaTpUBaeT pacIpeelieHue ero o kKjiaccam u
CTPYKTYpUPOBaHHUE 110 pa3zesiaM U TeMaM IIPOrpaMMBbl [0 XUMHUU, ONPEJENISIET KOJIUUECTBEHHBIE
U KayeCTBEHHbIE XapPaKTEPUCTHKH COAEP)KAaHUS, PEKOMEHIYEMYI0 IIOCIIEOBaTEeIbHOCTh
M3YyYEHUS] XUMUH C YUETOM MEXIPEAMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, TOTUKH Y4eOHOTO
IpoLecca, BO3pacTHBIX 0COOEHHOCTEH 00y4aromuxcsi, ONpeaenseT BO3MOKHOCTU TIpeaMeTa JJis
peanu3anuy TpeOOBaHUIl K pe3yibTaTaM OCBOEHHsI OCHOBHOW 00pa3oBaTeIbHON MpOorpamMmbl Ha
YPOBHE OCHOBHOI'O 0011IeT0 00pa3oBaHus, a TakKe TpeOOBaHUN K pe3yIbTaTaM 00yYeHHS XUMHUU
Ha YpOBHE IeNed W3y4deHHs IMpeIMeTa U OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIbHOU
JeSITeIbHOCTH 00y4aroIIerocs 10 OCBOCHUIO yYEOHOTO COlEepIKaHUS.

3HaHUE XUMUH CIYKUT OCHOBOU /I (POpPMUPOBAHUSI MUPOBO33PEHHS 00YUaIOIIETroCs, ero
IIPEICTABICHUH O MaTEpUAIILHOM €MHCTBE MUPA, BaXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHEH
MIPECTABICHHUS O B3aUMOIIPEBPALICHUSX YHEPTUU U 00 3BOJIIOLIMU BEUIECTB B MPUPOJIE, O MYTAX
pemieHus Ti00albHBIX MPOOJEM yCTOWYMBOIO pPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOI,
SHEPreTUYECKOH, MUIIEBOM U 3KOJIOrMYecKoil 0€30aCHOCTH, POOIIEM 3paBOOXPAHEHHUS.

N3yuyenune xumun:

CIOCOOCTBYET peaju3aluyd BO3MOXKHOCTEH il camMopa3BUTUS U (OPMUPOBAHUS
KyJIbTYpBI JINYHOCTH, €€ 0011el 1 (PyHKINOHATIBHON IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHNE MBIIUICHUS! U TBOPUECKUX CIIOCOOHOCTEH 00yUarommxcs,
HaBBIKOB HMX  CaMOCTOSITEIbHOM  y4eOHOM  JAEATENbHOCTH, OSKCHEPUMEHTAIbHBIX H
HCCIIEZIOBATENIbCKUX YMEHHUM, HEOOXOAMMBIX KaK B TIIOBCEJHEBHOM JKM3HM, TaKk U B
npodecCHOHATBHOM JIeATETbHOCTH;

3HaKOMHUT €O clneuu(pUKOM HAyyHOrO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI 1IE€JIOCTHOIO
B3IJIs1/1a HA €UHCTBO MPHUPOJIBI U YETIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAalioM B ()OPMUPOBAHUH
€CTECTBEHHO--HAYYHON T'PaMOTHOCTH 00Y4aroIIUXCs;

CHocoOCTBYeT (POPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSM, K TIPHUPOJIE, K YEJIOBEKY, BHOCHUT CBOH BKJIaJ] B 3KOJOTMYECKOoe 0OpazoBaHHE
oOyyaromuxcsi.

JlaHHble HampaBieHHUs B OOYYEHMH XMMHU OOecledyMBaloTCs cHenu(UKON coiep:KaHus
y4eOHOro mpeaMeTa, KOTOPBIA SABISAETCS IEJAarorM4eckd aJalTUPOBAHHBIM OTpa)KEHUEM
0a30BOI1 HAyKN XMMHHU Ha ONpeAEIEHHOM dTarne e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOILIEro 0O0pa3oBaHUs OPUEHTHPOBAH Ha OCBOCHHE
00y4aroIMUMHUCS CUCTEMbI IEPBOHAYAIIBHBIX MOHATHI XUMHUH, OCHOB HEOPTraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX MOHATHI OpraHUYeCKON XUMUH.

CrpykTypa cojaepkaHUsl IPOrpaMMbl MO0 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ usyueHutro. Cojep:kaHuE CKIAAbIBAETCS U3 CUCTEMbl MOHATUH O XUMHUYECKOM
3JIEMEHTE M BEIIECTBE M CHUCTEMbI MOHATHH O XUMHMUYeckod peakuuu. OOe 3TH CHUCTEMBI



CTPYKTYPHO OPTraHW30BaHbl MO MPUHLHUILY IOCJIEI0BATEIbHOIO Pa3BUTHs 3HAHUKW HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUs] KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHS O CTPOEHUH aTOMa U XUMUYECKOH CBS3H;

— IPEJCTaBICHUN 00 AJIEKTPOIUTHUECKON TUCCOMAIIH BEILIECTB B pAaCTBOPAX.

Teoperuueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPHUYECKH MOITYUYEHHBIX M
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCJIEIOBATEIBHO OT OJHOTO YPOBHS K Jpyromy,
BBINONHSAS (YHKUMU OOBSICHEHHS M MPOTHO3HPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH
MPAKTUYECKOr0 MPUMEHEHUS U TIOJyYEeHHS U3y4aeMbIX BEUIECTB.

OcBoeHue mporpamMMbl IO XHMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOW COCTaBJSIONIEH HAYyYHOW KapTUHBI MHpAa B JIOTUKE €€ CHUCTEMHOW MPHUPOIBI,
LIEHHOCTHOT'O OTHOIIEHUS K HAyYHOMY 3HAaHHIO U METOAAM MO3HaHUA B Hayke. M3ydeHue xumMun
MPOUCXOJUT C TMPHUBJICYEHUEM 3HAHUNW W3 pPAHEE M3YUYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaronuit Mup», «buonorus. 5—7 kinacced» U «Pu3mnka. 7 KiIace».

[Ipu u3yueHnn XUMUU TPOUCXOIUT (HOPMUPOBAHHIE 3HAHUI OCHOB XUMHUUECKOM HAyKH KaK
00JaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON JESATEIbHOCTH YEJIOBEKAa U KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3aZadya y4eOHOro mpeAaMeTa COCTOUT B (hOPMHUPOBAHUU
CHUCTEMBbl XMMHYECKUX 3HAHUN — BaXHEWIHMX ()AKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKUX
MOJIOKEHUH, JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHYECKOTO XapakTepa, s3blka HayKd, B
MPUOOIIEHUN K HAYYHBIM METOJIaM IMO3HAHMS MPH U3YUYEHUH BEIECTB U XMMUYECKUX peakluii, B
(GOpMHUpPOBAaHMM W pPa3BUTHH TIO3HABATEIBHBIX YMEHHH M HX MPUMEHEHHMH B Yy4eOHO-
M03HABATEILHON U yueOHO-UCCIIEIOBATENBCKOM AESITeNbHOCTH, OCBOGHUU MPABII 0€30IacHOTO
o0palleHNs C BeIECTBAMU B IIOBCEAHEBHON KU3HH.

[Ipy u3ydyeHuH XMMUU Ha YPOBHE OCHOBHOIO OOHIEro oOpa3oBaHUs Ba)KHOE 3HAUCHUE
MPUOOpPENU TaKue 1eH, Kak:

— (hopMHUpPOBAHHME MHTEIUIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpPA30BAHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHSATUIO pEIICHUH, CIOCOOHON amanTHpOBaThCS K
OBICTPO MEHSIOUINMCS YCIOBUSAM KHU3HU;

— HamNpaBJICHHOCTb OOYYEHHS Ha CHCTEMaTHYeCKOoe NpUOOIICeHHE OOYYalomMXcs K
CaMOCTOSITEJIBHOM ~ IO3HABATEJIbHOM  JEATEIbHOCTH, HAay4YHbIM  METOAaM  IO3HaHus,
(hOpMUPYIOIIMM MOTHUBAILIMIO U PA3BUTHE CTIOCOOHOCTEH K XUMUM;

— ofecrnedyeHre YCIOBHM, CHOCOOCTBYIOIIUX MPHOOPETEHHIO OO0YYarOIIMMHUCS OIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIHI), UMEIOLINX YHUBEPCAIbHOE 3HAYCHHE JJIS1 Pa3IMYHBIX BUJOB JCSTEIbHOCTH;

— ¢opmupoBanue o01Iel (YHKIIMOHATEHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
yyclie YMEHUI OOBSCHATh U OIICHMBATH SIBICHUS OKPYKAIOLIETO MHUpa, HCHOJB3ys 3HAHUA U
OTBIT, TIOJIyYEHHBIE MPH W3YYEHUH XHMHH, MPUMEHATh WX NpPHU PEUIeHHH MpodieM B
MIOBCEIHEBHOU KU3HH U TPYJI0BOM AESATEIbHOCTH;

— (hopMupoBanue y 00yyaromumxcs ryMaHUCTHYECKUX OTHOIICHUH, TOHUMaHUS [IeHHOCTH
XUMHUYECKUX 3HaHWM A1 BBIPAOOTKM 3KOJOTHMYECKH I€JIECO00pa3HOTo IMOBEACHUS B OBITY U
TPYJIOBOM JEATEIBbHOCTH B LIEJIAX COXPAHEHMsI CBOETrO 370POBbS M OKPYKAIOIIEH MPUPOITHOU
Cpelibl;

— pa3BUTHE MOTUBAIMH K 00YYEHUIO, CTOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIUTAHHUIO
Ha OCHOBE YCBOGHHS OOIIEUYETOBEYECKUX IIEHHOCTEH, MOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npo¢uIs U HAIIPaBIEHHOCTH JalbHEeHIIero o0ydeHusl.



OO1miee YnCIIO 4acoB, OTBEACHHBIX IS M3YYEHUS XMMUU Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHus, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJEIIO).



COJEP)KAHUE OBYYEHUA

9 KJIACC

BemrecTBo M XMUMHYECKas peaKkuus

[lepuonnuecknii 3akoH. Ilepuommueckas cucrema XuMHUecKUx dsemeHtoB JI. U
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB XUMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX IEPUOAOB, Kajus, KalbLHUs W UX COCJUHEHUH B COOTBETCTBUU C
MOJIOKEHUEM 3J1eMEHTOB B [lepronnueckoi cucteMe U CTPOCHUEM MX aTOMOB.

Crpoenue BemiecTBa: BHUABI XUMHUYECKON CBS3U. THIBI KPUCTAIMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEIllECTBAa OT TUIA KPUCTAUIMYECKONW PEETKHM M BUAA XMUMHYECKOM
CBSI3U.

Knaccudukamnms u HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XUMHUYECKHE CBOWCTBA
BEILIECTB, OTHOCAILMXCS K Pa3IMYHBIM KjaccaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Krnaccudukanys XuMU4eckux peakiuui Mo pa3nyHbIM MPU3HAKaM (110 YUCITY U COCTaBy
y4acTBYIONIMX B PEaKIUU BEHIECTB, MO TEIJIOBOMY 3(PQeKkTy, M0 H3MEHEHHIO CTEleHen
OKHUCJICHUSI XMMHYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, MO YYacCTHIO Karajiu3aropa). JK30- U
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[lonatne o cxkopocTn XUMUYecKol peakiuu. [Tonstue 006 OOpaTHMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstume o
katanmuze. [loHsATHE O XWMHYECKOM paBHOBeCHMH. DakKTOpHl, BIHUSIOUIME HA CKOPOCTh
XUMUYECKON PEAKIIUU U TIOJIOKEHNE XUMUIECKOTO PAaBHOBECHSI.

OKHCINTENBbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU, SJICKTPOHHBIA OajaHC OKUCIUTEIhHO-
BOCCTAHOBUTENBHON peakuuu. CoCTaBl€HHE YPAaBHEHHH OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a AIEKTPOHHOTO OalaHca.

Teopust 3NEKTPOIUTUYECKON AUCCOLMAIMU. DJIEKTPOJIUTHI U HEINEKTPOJuThl. KaTHOHBI,
QHUOHBL. MeXaHu3M [HMCCOLMALMKM BEIIECTB C PA3IMYHBIMU BHUJAMH XUMUYECKOWU CBSI3HU.
Crenens nucconnanuu. CUIbHBIC U CIa0bIe JIEKTPOTUTHI.

Peakiuu moHHOro oomeHa. YcnoBHUsl MPOTEKAaHUs PEaKIMii HOHHOTO OOMEHa, MOJHbBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHUs peakuuil. CBOICTBa KUCJIOT, OCHOBaHUM M COJEH B CBETE
MpeiCTaBIeHUl 00 3JIeKTPOIUTUYECKON Auccouuanuu. KadecTBeHHbIE peakiul Ha HOHBI.
[ToHsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJEISIMM KPHCTAIUIMYECKUX PEIIETOK HEOPraHMYECKHX BEIIECTB —
METAJUIOB M HeMeTauloB (rpadura M aiMasa), CJIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
HCCIIEZIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOW peakiMu OT BO3JCUCTBHUS Pa3IUYHBIX
(hakTOpoB, HCCIEIOBAaHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCa TUCCOLUAINH
KHUCJIOT, Iejioue U coyied (BO3MOXHO HCIIONB30BAHUE BHJIEO MATEPHUANIOB), IMPOBEICHUE
OTIBITOB, WUTIOCTPUPYIOIIMX MpPHU3HAKU MPOTEKAHMs peakiMii MOHHOTO oOMeHa (oOpazoBaHue
ocaJka, BBIJENIEHHE Ta3a, oOpa3oBaHHWE BOJIbI), OMBITOB, WIIIOCTPUPYIOMINX MPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENBHBIX pPEaKIuil (TOpeHue, peakiuu pPa3oKeHHs, COCIUHEHHS),
pacro3HaBaHUE HEOPraHWYECKHX BEIIECTB C IOMOIIBIO KAaYECTBEHHBIX PEAKUIMNA Ha HOHBI,
pelIeHne YKCIePUMEHTAIbHBIX 3a/1a4.

HeMmeTaibl ¥ UX coeTUHEHUSI

OOmass xapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHBIE
creneHn okucieHus. CTpoeHwe M (DU3MUECKHE CBONCTBA TMPOCTHIX BEIIECTB — TaJOTEHOB.



XUMHUYECKUE CBOICTBa Ha NpuMepe xjopa (B3aUMOJEHCTBHE € MeTajllaMH, HeMeTalljaMH,
menoyamu).  Xmopoogopoa. ConsiHas  KHCIOTa, XUMHUYECKHME CBOWCTBA, IOJyueHHE,
npuMeHenue. JleiicTBre xjaopa 1 XJI0pOBOJOpO/ia Ha OpraHu3M desioBeka. BaxHeilue Xmopuas
U MX HAXOX/IEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmsl. OcoOEHHOCTH CTpPOEHHsS aTOMOB,
XapakTepHble CTerneHH OkucieHus. CTpoeHne M (pU3MUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB —
KHUCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(PHUKAIMU KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBa
cepel. CepoBogopos, CTpoeHue, (uU3MUYecKue M XUMHUYecKue cBoiicTBa. OKCHIBI cepbl Kak
MIPEeICTaBUTENHN KHUCIOTHBIX OKCUIOB. CepHas KUCIOTa, PU3NYECKUE U XMMHUYECKHE CBOMCTBA
(obmme kak MpeacTaBUTENS Kjacca KUCIOT M crneuupuyeckue). XUMHUYECKHE peakIHH,
JeKalie B OCHOBE IPOMBIIUIEHHOIO croco0a MNojyuyeHus cepHoi kuciothbl. IIpumenenue
cepHoit kuciotbl. CoJli CepHOM KUCIIOTHI, KAYeCTBEHHAs peaKius Ha cylbdaT-uoH. Haxoxnenne
ceppl U €€ COEQUHEHHH B npupoae. XHMHYECKOE 3arps3HEHHE OKPYKAIOIIEH Cpersl
COEJIMHEHUSIMU Cepbl (KUCIOTHBIE IOKAH, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
MIPEOTBPAILCHHS.

OOmast xapakTepucTuka 35eMeHTOB VA-rpymnmnbl. OcoOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIE CTENEHM OKHUCIEHHUsA. A30T, paclpocTpaHEHHE B MpHUpojae, (U3NYECKUE WU
XUMHYeckue cBoiictBa. KpyroBopot a3ora B npupoae. AMMHaK, €ro (U3N4ecKue 1 XUMUUECKHe
CBOWCTBa, Moy4ueHue 1 npumenenue. Conu aMMOHUS, UX (pU3MYECKUEe U XUMHUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakiys Ha MOHBI aMMOHHA. A30THas KHUCJIOTa, €€ IOJIydeHue,
¢usnyeckue M XHMMHUYECKHE CBOMCTBa (0OlIMe Kak TNpeACTaBUTENs Kiacca KUCIOT |
cnenupudeckne). Vcmonp3oBaHWE HHUTPATOB W COJEH aMMOHHUS B KaueCTBE MHHEPAIBbHBIX
ynoOpeHuid. XuMHu4ecKkoe 3arpsisHeHHEe OKpY’Karolled cpeiibl COeIMHEHUAMHU a30Ta (KHCIOTHBIE
JIOXK/IM, 3arpsi3HEHUE BO37yXa, MOYBbI U BOAOEMOB). Docdop, ammoTpomHble MOIUPHUKAIMN
¢dbocdopa, dpuznueckue u xumuyeckue cpoictBa. Oxeun docdopa (V) u dpocopHas kuciora,
¢u3nyeckue M XUMHUYECKHE CBOMCTBaA, mosydeHue. Vcnosnb3oBanue ¢ochaToB B KadyecTBe
MUHEPAIbHBIX YA0OpEHUA.

OObmas xapakTtepuctuka 3meMeHTOB [VA-rpynnbel. OcCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKTepHbIE€ CTENEHH OKHCICHHs. YTIIEpOA, alUIOTPONHbIE MOJU(PHUKAIIMU, pACTIPOCTPAHEHUE B
npupoje, GU3nIecKre U XUMHIECKHe cBoicTBa. AncopOrusi. KpyroBopot yriepoaa B mpupoe.
Oxcunpl yriaeposa, ux GU3M4ecKue U XMMHUYECKHE CBOMCTBA, IEHCTBUE Ha JKUBbIE OPraHU3MBI,
MOJIyYeHHE U NMPUMEHEHHE. DKOJIOTHYecKHe MpobiieMbl, CBA3aHHbIE ¢ oKcuaoM yriepoaa (IV),
TUIO0TE3a IVI00aJIbHOTO MOTEIUIEHHUs KJIMMaTa, MapHUKOBBIM 3QekT. YronbHas Kuciora U eé
CONM, UX (PU3MUECKHE M XUMHUYECKHE CBOICTBA, MOJIy4yeHHME W IpuMeHeHue. KauecTBeHHas
peakiust Ha  KapOoHar-uoHbl. Vcmonb3oBaHue ~ KapOOHAaToB B OBITY, MEAMIIHMHE,
MIPOMBIIIJIEHHOCTH U CEJTLCKOM XO341CTBE.

[lepBoHauanbHble NOHATUS 00 OPraHMYECKMX BELIECTBAX KAK O COCAMHEHMSX YIJepoJa
(MeraH, 9TaH, OSTWUJIEH, AalETWIEH, 3TaHOJ, TJULEPHUH, YKCycHas Kucinora). I[Ipuponnsie
UCTOYHHUKH YIJIEBOJOPOJOB (Yrosib, HNPUPOAHBIM Ta3, He(pTh), MPOAYKTbI HX MEepepabOTKH
(OeH3uH), UX poJib B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OMOIOTHYECKH BaXKHBIX BEIECTBAX:
KHUpax, OellkaX, yrjieBoJax — M HMX pOJIM B KHU3HU 4YEJIOBEKAa. MarepHalbHOE €JUHCTBO
OpPraHNYECKHUX U HEOPTaHMUECKUX COECTUHEHUI.

Kpemuuii, ero ¢usndeckue M XUMHUYECKHUE CBOWCTBA, TMOJIY4YEHHE U MPUMEHEHHE.
Coenunenus kpemHusi B npupoge. OOmue mnpencraBieHuss o6 oxcuae kpemuus (IV) u
KpeMHMEeBOH kucnoTe. CUIIMKAThI, UX UCIOJb30BaHKE B OBbITY, B IPOMBILIIEHHOCTH. BaxHelimue



CTpOUTENIbHBIE MAaTepuajbl: KepaMuKa, CTEKJIO0, LEMEHT, OeToH, ene300eToH. I[Ipobremsr
0€30MacHOT0 UCTIOIB30BAHUS CTPOUTEIBHBIX MATEPUAIIOB B TIOBCEITHEBHOM JKU3HH.

Xumuueckuii IKCnepumenm:

n3y4yeHre oO0pas30B HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTBI, IPOBEACHHE
KaueCTBEHHBIX PEaKlUi Ha XJOPUA-HOHBI M HAONIOJICHUE MPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpakaromue (HU3NYECKUe U XMMHUYECKHE CBOMCTBA TaJIOTEHOB M MX COCAMHEHHH (BO3MOXKHO
WCIIOJIb30BaHME BUCOMATEPHANIOB), O3HAKOMJICHHE C OOpa3lamM XJIOpPHAOB (TaJlOreHHIOB),
O3HAKOMJICHHE C oOpa3liaMu cepbl W €€ COCIUHEHUSMHU (BO3MOXKHO HCTIOJIh30BaHUE
BHJICOMATEpHaIOB), HAOMIOACHWE Tmporlecca OOyIJIMBaHHS caxapa TMOJ  JCHUCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yUYeHUE XUMUYECKUX CBOWMCTB pa30aBICHHON CEpHOMN
KHCIIOTHI, TIPOBEACHUE KAYCCTBEHHOHN peaKIMu Ha CyiIb(paT-MOH W HAOJIOJCHUE TMpH3HAKa e
MPOTEKaHUs, O3HAKOMJICHHE C (DU3WYECKUMH CBOMCTBaAMHU a3oTa, Gocdopa M MX COCTUHECHUN
(BO3MOXKHO HMCIIONIB30BaHKUE BUACOMATEPHATIOB), 00pa3laMu a30THBIX U (pochopHBIX yI00peHuil,
noixy4yeHue, coOWpaHue, pacro3HABaHWE U H3YyUYCHHE CBOWCTB aMMHaka, IPOBEJCHUE
KAueCTBEHHBIX peakluid Ha HMOH aMMOHUsA U Qocdar-uOH U U3yUYeHHE MPU3HAKOB HX
IIPOTEKAHUSA, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THOM KHUCIIOTBI C MEIbIO (BO3MOXKHO
WCIIOB30BaHUE BUCOMATEPHATIOB), M3YYEHUE MOJENeH KPUCTAUNIMYECKUX PEeIETOK aaMmasa,
rpadura, ¢ynaepeHa, O3HAKOMIIEHHE C TMPOIEcCOM aAcopOLMU pPACTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTUBOTa3a, MojJyuyeHue, coOupanue, pacrno3HaBaHue
U U3y4YEHHE CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJICHHUE KAayeCTBEHHBIX peakluuil Ha kapOoHAT U
CUJIMKAT-UOHbl M U3YYEHUE IMPU3HAKOB HX TMPOTEKAHUSA, O3HAKOMJIEHHE C MNPOAYKIHUEH
CHUJIMKaTHOM TMPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a1ad 1o Teme «Baxkuewmme
HEMETAJUJIbl U UX COCUHEHUSD).

MeTaJuibl M UX COeITMHEHUS

OO6mas xapakTEepPUCTHKA XHWMHUYECKHX DOJEMEHTOB — METAJJIOB Ha OCHOBAaHWUU HX
nonoxeHnus B [lepuonnueckoil cucteme xumudeckux snemeHToB JI. 1. MenneneeBa u ctpoeHust
atomoB. CTpoeHue MeTauioB. Meraumueckas CBs3b M METAJUIMYECKas KpUCTajuIMuecKas
peméTka. DIEKTPOXUMUYECKUA PSAJl HANPSOHKEHUH MeTaioB. DU3WYECKHE W XUMHUYECKHE
cBoiicTBa MeTaiioB. OOmMe crocoObl Mony4eHus MeTaioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aMUTHI UX OT KOppo3uu. CruiaBsl (CTajb, YyTyH, JIOPATIOMUHUN, OpOH3a) U
UX PUMEHEHHE B OBITY U MPOMBIIIICHHOCTH.

[[lesmounble MeTasuIbL: MON0KEeHUE B [leproanuecko cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE MX aTOMOB, HaXOXieHUE B mpupone. OU3NUECKUe U XUMHUYECKUE
cBOiicTBa (Ha mpumepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HATpUs U Kaius. [Ipumenenue
LIEJOYHBIX METAJUIOB U UX COCIMHEHUIA.

[IlemoyHO3EeMENBbHBIE METAJUIBI MarHuid M KajabUui: MojoxxkeHue B [lepuogmueckoit
cucteMe xumudeckux 3neMmeHToB [[. M. MeHneneeBa, CTpO€HHE HMX aTOMOB, HaxXOXKIEHUE B
npupozae. Ouznueckne U XUMUYECKUE CBOMCTBA MAarHUs M Kaiblus. BakHelue coequHEHUs
Kanbus (OKCHII, TUIPOKCU, cOH). JKECTKOCTB BOJIBI U CITIOCOOBI €€ yCTpaHEHHUS.

Amomunuil: nonoxenne B llepuoaunueckoir cucrteMe xumudeckux siemeHtoB 1. U.
MeHneneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B npupoje. Pu3ndeckne U XUMHUYECKUE CBOMCTBA
anmoMuHUs. AM(OTEpHBIE CBOWCTBA OKCU/IA U THJIPOKCH]IA AIIFOMHHHSL.

Kenezo: mnonoxenue B llepuoanueckoit cucreme xumuueckux osaemeHtoB . U.
MenneneeBa, CTpOCHHE aTOMa, HaxOXKJeHHUe B mpupojae. Ou3ndeckue U XUMUYECKHE CBOMCTBA
xkene3a. Okcunbl, ruapokcuasl u comm xene3a (II) m sxemesa (III), ux cocraB, cBolicTBa H
MOJTyYEHHE.



Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3l[aMh METa/NIOB M CIUIAaBOB, WX (PU3UYECKHMMH CBOHCTBAMH,
U3Y4YEHHE pe3yIbTaTOB KOPPO3UM METAIOB (BO3MOXKHO MCIIOJIB30BAHHE BHUAEOMATEPHUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUIA KaJbIMs U HATPUS C BOJIOM (BO3MOKHO MCIOJIB30BaHUE
BHUJIEOMATEpPUAJIOB), HCCIIEJOBAaHUE CBOMCTB >KECTKOW BOJBI, INpoOIecca TOPEHMs XKelle3a B
KHCIIOpo/ie  (BO3MOXKHO  HCIOJb30BAaHHE  BUJCOMATEPUANIOB), NPU3HAKOB IPOTEKAHUS
KAaueCTBEHHBIX PEAKIMil Ha MOHBI: MarHus, Kalblus, aTIOMUHU, [IMHKA, kene3a (II) u xenesa
(IIT), menu (I1), HabmogeHUE M ONMUCAHKE MPOIIECCOB OKPAIIMBAHMA IJIAMEHW MOHAMH HATpPHUS,
KaJusl U Kanblus (BO3MOXKHO HCIIOJb30BaHUE BUIAEOMATEPHAJIOB), UCCIeT0BaHNE aM(OTEPHBIX
CBOMCTB T'HJIPOKCH/IA aJIFOMUHUS U THUIPOKCUA LIMHKA, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a4a4 110
TeMe «BakHelme MeTaJlyibl U UX COCIMHEHUSD.

XuMHS U OKPYKAKOIIas cpeaa

BemecrBa n maTepuainbl B HOBCEIHEBHOM KU3HU 4YellOBEKa. be3omacHoe HCIOJIb30BaHUE
BEIIECTB M XHWMHMUYECKUX peakiuii B ObITy. [lepBas moMomip mpu XUMHUYECKUX OXKOTax H
OTpAaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKPY Karolleil cpepl (mpeaenbHas 10MyCcTUMAast KOHIICHTPALIH
Bemects, najnee — [1/IK). Ponbs xumMun B penieHnn 3KOJI0THYECKUX TTPOOIIeM.

Xumuueckuii IKCcnepumenm:

n3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CIIaBbl METAJIOB, IOJIMMEPHBIE MaTEPHUATIBI).

Meostcnpeomemnuwie céazu

Peanuzanust MexXnpeaMETHBIX CBA3€H NMPHU MU3yUYEHHH XMMUU B 9 Kilacce OCYIIECTBIISAETCS
4yepe3 HCIOJb30BaHHWE Kak OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaK U TOHATH,
SIBJISIFOLLIMXCS. CACTEMHBIMU U1 OTAEJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIMKJIA.

OOmue ecTecTBeHHO-HAy4YHbIe TOHATHS: HAy4YHBIH (aKT, THIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTE3,  KilaccupuKauus,  MNEPUOJUYHOCTb,  HAOJIOJEHUE,  DKCIEPHUMEHT,
MOJIETUPOBaHNE, U3MEPEHUE, MOJIEIb, SIBJICHHE, TAPHUKOBBIN 2P PEKT, TEXHOIOTHS, MATEPUAIIHI.

®usuka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJI, H30TOIIbI,
pPaaNoOaKTUBHOCTb, MOJIEKYJa, OJJIEKTPUYECKUI 3apsal, MPOBOJHUKH, IOJYIPOBOJHUKH,
TUDIIEKTPUKHY, (POTOITEMEHT, BEIIEeCTBO, TENO, 00BEM, arperaTHOE€ COCTOSIHHE BEIIeCTBa, ras,
pacTBop, pacTBOPHUMOCTb, KpUCTAJUIMYECKas pemeETKa, CIUIaBbl, (U3MYECKHE BEIUYHHBI,
€MHULIBI U3MEPEHUS, KOCMUUYECKOE ITPOCTPAHCTBO, IIAHETHI, 3BE31bl, COMHIIE.

buonorus: ¢otocunres, apixanue, 6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIE YAOOpEHHUS,
MHUKPO3JIEMEHTBI, MaKPO3JIE€MEHTBHI, TUTATENIbHbIE BEIIECTRA.

l'eorpadusa: armocdepa, rumpochepa, MHHEpadbl, TOPHbIE MOPOJBI, MOJE3HbIC
HCKOIIa€MbI€, TOILJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIET0 0OO0Opa3oBaHUs
JIOCTUTAIOTCSI B XOJIe 00yUYEHHUsI XUMHUH B €IMHCTBE yUeOHON M BOCIIMUTATEILHOMN JESTEILHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMU  POCCUUCKHUMH  COLMOKYIBTYPHBIMH M  JYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHU, MPUHATHIMUA B OOIIECTBE MPaBHJIAMA M HOPMaMH TOBEJACHHUS U
CIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COLMATU3AINH 00yJarOIIUXCSI.

JIMYHOCTHBIE PE3yJbTaThl OTPaXKalOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TO3WUTUBHBIX IIEHHOCTHBIX OPHUEHTALMNA U PACHIMPEHHE OIbITa JIESITEIILHOCTH Ha €&
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HaclleJINI0, TOHMMAaHMs 3HAYeHWs XWMHYECKOW HAyKH B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HH(OpPMAIMEH O MEepPeAOBBIX AOCTHKCHHUSIX M OTKPBITHUSIX
MHUPOBOM M OTEUECTBEHHOM XWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOMCTBE
MHpa U 00IIeCTBa;

2) rpaskIaHCKOro BOCTIMTAHUS:

MPEACTABICHUSI O COIMAJBHBIX HOPMaxX W TpaBWIaX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJICKTUBE, KOMMYHHUKaTUBHOMN KOMIICTCHTHOCTH B 00I1IECTBEHHO MOJIC3HOM,
y4eOHO-UCCIIeI0BATEIbCKOM, TBOPUECKOW U JPYTHMX BUIAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM JCSITEIIBHOCTH IIPH BHITIOJIHGHUH YYEOHBIX, TO3HABATEIIBHBIX 3a]1a4,
BBITIOTHEHUH XUMHYECKHX JKCIEPUMEHTOB, CO3JaHUM YYEOHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOINOHUMAHHUIO M B3aMMOIIOMOIIM B TMPOIIECCE 3TOM y4eOHOH ACSATEIHHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IIOBEJICHWE M IIOCTYNKH CBOUX TOBAPHINEH C TIO3UIIMHM HPABCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHMSI IOCTEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUA:

MHPOBO33PCHUECKHE  TPEACTABICHUS O  BEIIECTBE M XHUMHYECKOW  PEaKInH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABIISIIONIME OCHOBY JUJIS
MOHUMAHUS  CYIIHOCTHM HAay4YHOM KapTUHBI MHUpPa, TMPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUSL NPUPOJBI, B3aUMOCBS3AX UYEJIOBEKA C MPUPOJHON Cpeoil, 0 poiu
XUMUU B TTIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MMO3HABATEIbHBIC MOTHBBI, HANpPABJICHHBIC HA TOJYyYCHHE HOBBIX 3HAHUW 10 XUMUH,
HeoOXonuMbIe il OOBSICHEHHUsT HAOIIOJAAEMbIX TIPOIECCOB W SBICHHUM, MO3HABATEIHHOM,
MH()OPMAIIMOHHON U YUTATEIHCKON KYJIBTYpPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIIbHONU pabOThI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHON JIUTEPATYpPOH, JOCTYIHBIMH TEXHUYECKHUMH CPEACTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

HWHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JHOO03HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCThH K
caM000pa30BaHUI0, IPOEKTHON M HCCIEAOBATEIbCKOW JEATEIBHOCTH, K OCOZHAHHOMY BBIOOpY
HaIpaBJIEHHOCTH U YPOBHS 00y4YEHUS B JAJIbHEHIIIEM;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHUE LIEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3J0pOBBI 00pa3 >KU3HH, OCO3HAHWE TOCJICJACTBUNA M HEMPHUATHE BPEIHBIX
MPUBBIYEK (YMOTPEOJEHUS aJKOTOoJIsA, HAPKOTHKOB, KYypEeHHS), HEOOXOIUMOCTH COOJIOICHUS



npaBuil 0€30MaCHOCTU MpPH OOpAlEHUH C XMMHYECKUMHU BEIIECTBAMU B OBITY U pealbHOMN
KU3HU,

5) TpyaoBOro BoCIMTAHMS:

HHTEpEC K MPAKTHYECKOMY M3Y4YeHHIO podeccuil u TpyJa pa3inyHOro poja, yBaxKeHHE K
TPyJly U pe3yJibTaTaM TPYAOBOM JESATENbHOCTH, B TOM 4YHUCJIE HAa OCHOBE NPUMEHEHUs
MPEAMETHBIX 3HAaHMM TI0 XUMHUH, OCO3HAHHBIA BBIOOP HWHIWBUIYATBHOM TPACKTOPUH
NPOAODKEHHUS 00pa3oBaHUs C y4ETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB M IMOTPEOHOCTEH, ycHemHol MmpopecCUOHATbHON AEATENbHOCTH U
pa3BUTHSI HEOOXOAMMBIX YMEHUH, TOTOBHOCTH aIalITUPOBATHCS B MPO(HECCHOHATLHOM Cpelie;

6) 3K0JIOrM4eCKOro BOCIIUTAHUS S

9KOJIOTHYECKH 11e1ecO000pa3Hoe OTHOIICHWE K MPHUPOJIe KaK UCTOYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CyIleCTBOBaHHs, MOHUMAHUE IIEHHOCTH 370pOBOr0 U Oe3omacHoro obpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3UYECKOMY M TICHXHYECKOMY 3JI0POBBIO,
OCO3HAHUE IIEHHOCTU COOJIIOJICHUS MPaBMI 0€30MacHOTO MOBEACHUS MPU padOTe C BEIIeCTBaMH,
a TaK)K€ B CUTyalUsIX, YTPOKAIOIINUX 3I0POBBIO U KU3HU JIIOACH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MONydyaeMble NPU H3YUYECHUW XUMHH, JJIS PEIICHUs
3a71a4, CBA3aHHBIX C OKPYKAKOLIEH MPUPOJHON CPEIOM, ISl TTIOBBIIEHUS YPOBHS 3KOJIOTMYECKOM
KyJbTYpPbI, OCO3HAHUS TJI00ATFHOTO XapaKkTepa SKOJIOTHYECKUX MpoOJieM U MyTel WX peuieHus
MOCPEJCTBOM METOJIOB XUMHUU, IKOJIOTHYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MI03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIBHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe MeTampenMETHBIX PE3yJIbTAaTOB BBIICISAIOT 3HAYUMBIC 7151 (OPMHUPOBAHMS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHs, NMPHUHIIMI, TUIIOTe3a, (PaKT, cucrema,
MPOILIECC, PKCIEPUMEHT U APYTOE.), KOTOPBIE UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax ¥ MO3BOJISIIOT Ha OCHOBE 3HAHUN U3 ATHX MPEIMETOB (DOPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAyYHOW KapTHHE MHpa, U YHHUBEpCAIbHbIE Y4eOHbIE NEHCTBUS (TMIO3HABAaTEIbHbIE,
KOMMYHHKATHUBHBIC, PETYJIATUBHEIC), KOTOpble oOecrnednBaroT (HOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIIBHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YICOHOU AeATETHLHOCTH.

ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Jornueckue aqeicTBUSA:

YMEHHUSI UCIOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIEHUS MPH OCBOCHUM 3HAHMIL:
pacKpblBaTb CMBICI XUMHUYECKUX MOHSTHH  (BBIACIATH MX XapaKTepHbIE MPHU3HAKH,
yCTaHABIIMBATh B3aUMOCBSI3b C JIPYTUMHU MOHSATHUSMH), UCIIOIH30BATh MOHATHSA JIJIi OOBSICHEHUS
OTIENbHBIX (DaKTOB M SABIICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUU MJs KIacCH(PHUKAIUU
XUMUYECKHUX BEUIECTB U XUMUYECKUX PEAKIUH, YCTAaHABIMUBATH IPUUMHHO-CIICICTBEHHbBIE CBS3U
MEXIy O0BEKTaMH U3YUYEHUS, CTPOUTDH JIOTUUECKHUE PACCYKIACHUS (MHIYKTUBHBIE, e TYKTHBHBIC,
110 aHAJIOTHH), AENaTh BBIBOABI U 3aKIIOUYCHHUS;

yMEHHUE MPUMEHATHh B MPOIECCE MO3HAHUS MOHATUSA (NIPEAMETHBIE U METaIlpPEeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, NPEoOpPa3oBBIBATH LIMPOKO
MPUMEHsSIEMbIE B XUMHH MOJICTIbHBbIE MPEACTABICHUS — XUMHUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
XuMudeckass (opmylia W ypaBHEHHE XHMHUYECKOW pEakluu — TpPU PEIIeHUd Yy4ueOHOo-
MO3HABATENBHBIX 3a/a4, C YYETOM JTHUX MOJEIBHBIX MPEJICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3yYaeMBbIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMUYECKUX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBCHHBIC CBSI3U U
NPOTHUBOPEYHS B U3yUaeMBbIX Ipolieccax U SBICHUAX.

basoBble ucciieoBare/ibCKue 1eHCTBUA:



yMEHHE HUCIOJIb30BaTh IMMOCTABICHHBIE BOMPOCHl B KAYECTBE HMHCTPYMEHTa IO3HAHUS, a
TaKXKe B KayeCTBE OCHOBBI JUIi (OPMHUPOBAHUS TUIIOTE3bl IO IPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYKICHHIA;

MpUOOpETEeHNE OMbITa MO IUIAHUPOBAHUIO, OPraHU3allMd U TPOBENCHUI0 YYCHHUYECKUX
HKCIEPUMEHTOB, YMEHHE HAaOI01aTh 32 XOJIOM MPOIIeCcca, CaMOCTOSITEIbHO POTHO3UPOBATh €0
pe3ynbpTar, (opMyIHpoBaTh 00OOIICHHS W BBIBOABI MO pE3yJbTaTaM MPOBEAEHHOTO OIBITA,
HCCJIeIOBaHUs, COCTABIISATh OTUET O MPOJIENIaHHOM paboTe.

Paborta ¢ unopmanmeii:

yYMEHHE BHIOMPATh, aHATM3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIIHIO PA3TTHYHBIX BUIOB
1 (opM IpeICTaBICHHUS, TOIYyYaeMYyI0 U3 Pa3HbIX UICTOYHUKOB (HAyUHO-TIOMYJIIpHAs JIUTEepaTypa
XAMHAYECKOTO COJICp)KaHUs, CIPaBOYHbIE TOcoOuWs, pecypchl MHTepHeTa), KpUTHUECKH
OLICHUBATh MIPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHATh Pa3IUYHbIe METO/IbI U 3aIPOCHI IIPU NOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JIJISl BHITIOJTHEHUSI yUeOHBIX M MTO3HABATEIBHBIX 337124
ONpeAeNIEHHOr0 THIMA, MPUOOPETeHHE OMbITa B OO0JIACTH HCIIOJIB30BAHUA HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTH, OBIAJCHUE KYJIbTYPOl aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTHUMalbHYIO (opMy mpencTaBiIeHHS
nH(pOpMallUd ¥ WUTIOCTPUPOBATH pEIIaeMble 33Jaud HECJIOKHBIMU CXEMaMH, JHarpaMMaMH,
IpyrumMu GpopmMaMu rpaguKu U ©X KOMOMHALIUSAMU;

yMEHHE HCIOJb30BaTh W aHAJIM3UPOBaTh B Mpollecce Yy4eOHONW U HCCIeI0BaTeIbCKON
NeSITeTbHOCTH UH(OPMAIIHIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIbCKOT0 X03IHUCTBA U TPAHCIIOPTA
Ha COCTOSTHUE OKPY’Karollel MPUPOIHON CPEIbI.

KoMMyHMKAaTHBHBIE YHUBEpPCAJIbHbIE Yy4eOHbIe IeiiCTBUSA:

YMEHHUS 3aJaBaTh BOINPOCHl (B Xoje Juajora W (WJIM) JIUCKYCCHU) TO CYIIECTBY
o0cyxmaeMoil TeMbl, (HOPMYJTUPOBATh CBOM TNPEUIOKEHUS OTHOCHUTEIIHHO BBITIOJTHEHUS
MIpeI0KEHHOM 3a/1auH;

YMEHUS NPEACTABIATh NOTYYSHHbIE PEe3YJIbTaThl TO3HABATEIBHOM NEATEIFHOCTH B YCTHBIX
W TIHCBMEHHBIX TEKCTaX; JeNaTh TPE3CHTANUI0 pPE3yJIbTaTOB BBIMOJHEHHUS XHMHUYECKOTO
JKCIIepuMeHTa (J1abopaTOPHOTO OMbITa, JTAOOPATOPHOM pabOTHI MO HCCIEIOBAHUIO CBOMCTB
BEIECTB, y4€OHOT0 MPOEKTA);

yMEHHsI y4eOHOr0 COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI MO3HABATEJIbHON U
UCCIIEZIOBATENILCKOM JEATEIbHOCTH MPU PEIICHUH BO3HUKAIOMIMX IMPOOJIeM Ha OCHOBE y4éra
OoOLIMX MHTEPECOB U COrJacoBaHMs MNO3MIMH (00CyXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIE
HITYPMBD», KOOPAUHALIMS COBMECTHBIX JACHCTBUIA, OMpeesieHue KPUTEPHEB MO OI[CHKE KauecTBa
BBHITIOJTHEHHON paOOTHI U IPYTHE).

PeryasiTuBHbIe yHMBepcaJbHbIe YUeOHbIE 1eiiCTBUA:

yYMEHHE CaMOCTOSTENILHO ONMpPEEsATh eNu AeSTeNbHOCTH, TUIAaHUPOBATh, OCYIECTBIIATD,
KOHTPOJIMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIbHOCTb, BHIOMPATH
HauOosnee dhdexkTuBHBIE CHOCOOBI pEIICHHWS YYeOHBIX H  IMO3HABATCJBHBIX  3ajad,
CaMOCTOSITEJIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJTOPUTM JIEHCTBHHA MpHU
BBITMIOJIHEHUH 33JaHAN C y4ETOM TIIOJy4CHUS HOBBIX 3HAaHMHA 00 M3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUsiX, OIIEHHUBATh COOTBETCTBUE IMOJIyUEHHOTO pe3yJbTaTa 3asBJICHHON Ielu,
YMEHHE HCII0JIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IIpesiaraéMble B YCIOBUH 3a/IaHHMA.

NPEJMETHBIE PE3YJbTATDI

B cocraBe mpenMeTHBIX pPe3ylbTaTOB IO OCBOCHHUIO O0053aTEIBHOTO COACpPKAHMUS,
YCTAHOBJICHHOTO JaHHON (exepanbHON pabodeld NporpaMMoi, BBIIEISIOT: OCBOCHHBIC



00ydJaromuMucs Hay4dHbIC 3HAHUS, YMEHHS M CIOCOOBI JEHCTBUM, crenuduueckue s

NpeaIMETHON 00nacT «XUMUS», BUIBI NEATEIBHOCTH IO TOJIYYEHHUIO HOBOTO 3HAHUSA, €ro
MHTEPHIpETAINHU, TPEOOPa30BAHUIO H TPUMEHEHUIO B PA3IIMYHBIX YYEOHBIX M HOBBIX CHUTYaIIHsIX.

K xoHuy oOydeHus B 9 kJacce NpeIMETHbIE pe3ysbTaThl HA 0A30BOM YpPOBHE JOJIKHbI
OTpaXkaThb C(HOPMUPOBAHHOCTD y OOYYAIOLIUXCS YMEHHIA:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX IMOHSATHI: XUMHUECKHHA DJIEMEHT, aTOM,
MOJIEKYJIa, UOH, KATUOH, aHUOH, IPOCTOE BEILECTBO, CI0KHOE BEUIECTBO, BAJICHTHOCTD,
AIEKTPOOTPHUIIATEIIBHOCTh, CTETICHh OKHUCIICHUS, XMUMHYECKash peakius, XUMUYeCKas
CBAI3b, TEIUIOBOM 3 (eKT peakuuu, MOJb, MOJSPHBIA 00BEM, pacTBOP, ANEKTPOIUTHL,
HEDJICKTPOIIUTHI, DJIEKTPOTUTHYECKAsT JUCCOIMAINS, PEaKIMd HMOHHOrO OOMEHa,
KaTalin3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble W HeoOpaTUMBbIC pEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIbD,
OKHCIICHHE ¥ BOCCTAaHOBJCHHE, AUIOTPONHs, aM(OTEpHOCTh, XHMHYECKas CBS3b
(xoBalleHTHasi, MOHHAs, MeTajlIn4yecKkas), KpUCTaJJIMueckas pemérka, KOoppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOM peaKkluu, TMPEeAeabHO JOIyCTUMAas
koHueHTpauus [1JIK BeniecTsa;

WUTIOCTPUPOBATHh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATHUM U NPUMEHATH 3TU
TIOHSITHUS TIPU OTIMCAHUH BEIIECTB U X MPEBPAICHUH;

UCIIOJIb30BAaTh XUMUYECKYI0 CHMBOJHUKY JJIsi COCTaBJICHHUS (QOpPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKHUX PEAKIINN;

ONpENENsATh BAJICHTHOCTh W CTENEHb OKHUCJICHUS XUMUYECKHX JJIEMEHTOB B
COEIMHEHUSX Pa3IMYHOIO COCTaBa, MPHUHAIJIE)KHOCTh BEIIECTB K OINPeAeEHHOMY
KJIaCCy COEAMHEHUU Mo (GopmyliaM, BUI XUMUYECKOW CBs3U (KOBAJICHTHAs, WOHHAS,
METaJUIMYeCKasi) B HEOPraHUYECKUX COCIMHEHMSIX, 3apsj] HOHAa [0 XUMHUYECKOH
dbopmyiie, xapakTep cpelabl B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX COEMHEHUH, TUI
KPUCTAJUTMYECKOMN pEelIETKY KOHKPETHOT'O BEILIECTBA;

packpsiBaTh cMbich [lepnoandeckoro 3akona [[. . MenaeneeBa u A€EMOHCTPUPOBATH
€ro NMOHMMAaHHE: OMUCHIBATh U XapaKTepu3oBaTh TabmuuHyr dopmy llepuoamueckoit
CHUCTEMbl XUMHUYECKHUX OJJIEMEHTOB: pa3iuyaTh MOHITHS «TJlaBHas mnoarpymma (A-
rpynma)» u «mnobouyHas mnoarpynmna (b-rpynma)», manble W OOJIBIIME TEPUOJBI,
COOTHOCHUTH O00O3HAuUEHHUS, KOTOphIE HMEIOTCS B MEPUOAUYECKOM Tadmuie, C
YUCJIOBBIMU XapPaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsij Aapa, 00Illee YMCiIo IEKTPOHOB U paclpe/elieHue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSCHATH O0OINME 3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB OJJIEMEHTOB H HX
COEIMHEHUH B Mpelenax MajiblX MEepUOJIOB U TJABHBIX MOATPYHN C YYETOM CTPOEHUS
HX aTOMOB;

KJ1acCU(UIUPOBATh XMMUUYECKHUE AJIEMEHThI, HEOPraHUYECKHE BEIEeCTBA, XUMHUYECKUE
peakiuu (10 YMUCIYy UM COCTAaBY Y4YaCTBYIOIIMX B PEAKIUU BEUIECTB, MO TEIUIOBOMY
3¢ (deKTy, Mo U3MEHEHUIO CTCTICHEH OKUCIICHUS XMMHYECKHUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) OOIMMEe H crnenudUUecKkue XHUMHUYECKHe CBONCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPK/Iasi OMUCAHUE TPUMEPAMU MOJIEKYJSIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKILINM;

COCTaBJISITh YPABHEHUS JJIEKTPOJUTUUECKON JUCCOLMAIMU KUCIIOT, IEI0YEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YpAaBHEHUS PeaklUii MOHHOTO 0OOMEeHa, YpaBHEHHS peaklui,
MOATBEPXKIAIOIIUX CYIIECTBOBAHME TI'E€HETUYECKOM CBS3M MEXIy BeIIeCTBaMU
Pa3IMYHBIX KJIACCOB;



pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHMN MOCPEICTBOM
COCTaBJICHUS HJICKTPOHHOTO OajlaHca STHUX pPeaKlnii;

IIPOrHO3MPOBAaTh CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT UX CTPOEHHsS, BO3MOXHOCTH
IIPOTEKAaHUsI XMMMUECKUX MPEBPAIIECHUN B Pa3IMYHBIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MAaCCOBYIO
JIOJII0 XMMHUYECKOT0 3JIeMEHTa 10 (popMylie COeTUHEHNUsI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOUTH PACUETHI 0 YPABHEHUIO XUMHUECKON peaKInu;

coOMoaTh MpaBWja TOJNB30BAaHUS XUMHUYECKOW TIOCYI0M U  J1abOpaTOPHBIM
o0opyaoBaHMeM, a Takke IMpaBuia oOpallleHHs C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIHUSMHU TIO BBITIOJTHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OTMBITOB IO MOTYYEHUIO
¥ COOMPAHMIO ra3000pa3HBIX BEIMICCTB (aAMMHAKa M YTJICKHCIIOTO ra3a);

IIPOBOAMTDH PEAKLMH, MOATBEPKAAOIINE KAYECTBEHHBIN COCTAB Pa3jNYHbIX BEILECTB!
pacno3HaBaTh ONBITHBIM IyTEM XJIOpPHA-, OpoMHI-, MOAUA-, KapOoHaT-, ¢ocdart-,
CUJIMKaT-, Cynb(ar-, THAPOKCUI-MOHBI, KAaTHOHBI aMMOHHS M HOHBI H3yUYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMUECKHUX BEIIECTB;
MPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATEIbHOCTH — aHAJIW3 U CHUHTE3,
cpaBHEHHe, O000O0IIeHHEe, CHCTEMAaTU3ALMI0, BBIIBICHUE IPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JUISl U3YyYECHUs CBOMCTB BEIIECTB M XMMHYECKHUX PEAKUUN, €CTECTBEHHO-
Hay4YHble METOJbl IO3HAaHUS — HAOJIOAEHUE, U3MEpPEeHUue, MOJEINPOBaHHE,
HKCIIEPUMEHT (peabHbIN U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
HaumeHnoBanue pa3aesioB H TeEM nuudpoBkIe
Ne n/m P Kourpoabubie | IIpakTuyeckue (mupp )
NMporpamMmblI Beero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchl
Pa3nen 1. BemecTBo 1 XUuMH4ecKHe peakuu
11 [ToBTOpEHME U yIiTyOIeHUE 3HAHUN 5 ) bubmuorexa [IOK
' OCHOBHBIX Pa3fIesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubmmoreka [JOK
’ peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS TUCCOIALIHS. g ) | bu6nmoreka [IOK
' XHUMHUYECKUE PEaKIIUU B PaCTBOPaxX https://m.edsoo.ru/7f41a636
Wroro no pazueny 17
Pa3zgen 2. HemeTa/sIbI M X COeXUHEHUS
)1 OO01mmast XapaKTepUCTHKA XUMUICCKUX 4 | bubnuorexa [JOK
' anemeHToB VIIA-rpynmel. ["anoreHst https://m.edsoo.ru/7f41a636
0]§)
p | e 6
’ PYHIIBL- &-€p https://m.edsoo.ru/7f41a636
COEUHEHMS
- OOmas xapiizepucmxa );HMHI{;CKI;X ! 1 BuGmorexa LIOK
. 3JICMEHTOB -rpymmnsl. A30t, pochop u ux
Py ’ p https://m.edsoo.ru/7f41a636
COCIUHCHMS
s OOmas XEIp?i(/’lZpI/ICTI/IKa X;/IIMI/IHGCKI/IX . 1 , BuGmorexa [OK
' BHeMeHTUOB “TPYHIIBL FTACPOL https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHUS



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

Hroro no pasneny

25

Pa3nen 3. MeTajliibl M X COeTHHEHHS

3.1 06 i 4 bubnmorexa [JOK
| RN https://m.edsoo.ru/7f41a636
3.2 B 7 16 bubmmoreka [IOK
. AXHEHIITNE METAJUIbI M UX COCIHMHECHHMS bt/ edso r/7F41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u okpy:xamomas cpeaa
4.1 B - X 3 bubmuorexa [IOK
. €IIeCTBAa U MAaTEPHUAIIbI B KU3HU YEJIOBEKA bt/ edsoo ru/ T 12636
Hroro no pazneny 3
p 3 bu6nmoreka [IOK
PR https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




9 KJIACC

KoJsmnuecTBO 4acoB

DJIeKTpOHHbIe HH(poBbIE

Ne Jlara
Tema ypoka Kontposnbnbie | IIpakTHyeckne o0pa3oBaTe/bHbIE
n/n Bcero U3yYeHHs
padoTsI padoThbI pecypcbl

Ilepnonnueckuil 3aK0H.

| Ilepuoanueckas cucrema | bubnmorexa [JOK
XUMHYECKHX demeHToB /1. 1. https://m.edsoo.ru/00adb59e
Meuneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 . P 1 bubmuorexa [JOK
CBOMCTB XUMHUYCCKHX AJICMCHTOB

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

MEPBBIX TPEX MEPHOIOB
Knaccudukanus 1 HOMEHKIaTypa bubmuotexa [JOK

3 1
HEOPraHUYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XuMU9eCKOM CBS3U U THUIIBI | bubmuorexa [JOK
KPUCTANTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbhas padota Nel o teme

5 «IToBTOpEHUE U yTITyOJIeHUE 1 1
3HAaHMI OCHOBHBIX pa3zesoB Kypca
8 kiacca»

6 Knaccudukanus XuMHIecKux | bu6mmoreka [JOK
peaKIyil Mo pa3IuYHBIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMHYECKOMH

. i P | bubmuorexa [JOK

eakiuu. [IoHITHE O TOMOT'CHHBIX U

P https://m.edsoo.ru/00adbe9a
TETePOTEHHBIX PEaAKITHIX
[ToHsiTHE O XUMHUYECKOM

2 ABHOBCCHIL DAKTO S | bubmuoreka [JOK

BHOBecHH. DAaKTOPHI, BIUSIOIIH

P P . https://m.edsoo.ru/00adc28c
HAa CKOPOCTHh XUMHUYECKOU PEaKIiH



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

U MMOJOKEHUEC XUMHYCCKOT'O

paBHOBECHS
OKHCIUTEITBHO- bu6nmoreka [JOK
9
BOCCTAHOBUTEJILHBIC PEAKITUU https://m.edsoo.ru/00adcade
Teopust 2IEKTPOTUTHYECKOM
10 Imcfounaunn.ananme U ciabbie bubmorexa HOK
https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HoHHbIe ypaBHEHHUs peaKkuil bubamorexa LIOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT B
12 OCHOBAaHMH B CBETE MPEACTABICHUI bu6nmoreka [JOK
00 AIEeKTPOIUTUIECKOM https://m.edsoo.ru/00add5d8
JACCOINAIIAN
XuMHYECKHEe CBOMCTBA COJICH B
13 CBETE MpeJCTaBICHUMN 00 bubmorexa [OK
N https://m.edsoo.ru/00add8b2
AIIEKTPOIIUTUIECCKON JUCCOIIUAIIUT
14 [TonaTue o runponuse coaen Bubnuorexa LIOK
https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTeMAaTH3AIIHS bubnmoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
ITpakTuueckas padora Ne 1.
16 «Ii:memae BKCHpepI/IMeHTaJ'IBHBIX bubmorexa IOK
https://m.edsoo.ru/00addbfa
3a71a9»
KonTtponsnas padota Ne2 o reme
17 «ONEeKTpOoNUTHIECKAS bubnuorexa LIOK
nuccoranys. XuMA4YECKUe https://m.edsoo.ru/00addec0
pPEaKI B pacCTBOPAX»
18 OO6m1as xapakTepHUCTHUKA TaJIOT€HOB. bu6nmoreka [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

XUMUYECKUE CBOMCTBA HA PUMEPE
XJopa

https://m.edsoo.ru/00addfe2

XnopoBogopoa. CoJisiHast KUCIOTA,

bubmuorexa [JOK

19 XHMHYECKHE CBOMCTBA, IOJIYUeHHE,
Y https://m.edsoo.ru/00ade104
MIpUMEHEHNE
[TpakTuyeckas padora Ne 2 110 Teme
20 1?[ P . bu6nmorexa [IOK
«ITomy4eHue COMTHON KHCIIOTBI,
y . N https://m.edsoo.ru/00ade348
U3y4eHHE € CBOWCTB»
Brraucnenus mo ypaBHeHHUSIM
21 P . bubmuoreka [JOK
XUMHUYCCKHMX PEaKIIHMi, €CJIU OJUH
peaKtt A https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
2 OO01mas xapakTepuCTHKa JIEMEHTOB bu6nunoreka [JOK
VIA-rpymibt https://m.edsoo.ru/00ade64a
AJTOTpOTHBIE MOTU(UKAIINHA CEPHI.
Haxoxnenue cepsl u €€ bubmuorexa [JOK
23 .
COEIMHEHUH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPbI
CepoBoopo/1, CTpOCHUE,
94 N I; ef pe A 1P cexue bubaunoreka LIOK
M3UYECKUE U XMMHUYECKU
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcupl cepbl. CepHast KUCIIOTA,
25 usiace le) P ccKiie bubmuorexa [JOK
M3UYECKUE U XUMHUYECKU
_ https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHCHHE
XUMHUYECKUE PEAKLIUH, JICKAILINE B
OCHOBE MPOMBIIIJIEHHOTO crtocoba
p . bu6mmorexa [IOK
26 MOJTYyYEHUSI CEPHOU KUCIIOTHI.

XUMHUYECKOE 3arpsi3HEHHE
OKpYKarollei cpeasbl

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



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

COCANHCHUSAMHU CCPBI

Brluncienue MaccoBOU 10U

bubmuoreka [JOK

27 BBIXO/Ia MPOJYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OO01mas xapaKTepUCTHKA JIEMEHTOB
VA-rpynmsl. A30T,
28 pacn;(?cipaHeHHe B IIPUPO/IE, BuGmiorexa LIOK
https://m.edsoo.ru/00adeeab
du3nuecKkre 1 XUMHYECKUE
CBOMCTBa
AMMUak, ero puznueckue u
29 XUMHYECKHE CBOMCTBA, MIOJyYECHHE bubnmorexa HOK
’ https://m.edsoo.ru/00adf004
U TIpUMEHEHUE
[TpakTiueckas pabora Ne 3 mo Teme
30 «IPIOJ'Iy‘leHI/Ie aleMHaKa, M3y4YeHUE Bubnuorexa LOK
Cr'O CRONCTEY https://m.edsoo.ru/00adf180
31 A3OTHas KHCIIOTa, e€ pusnueckue u bub6morexa [IOK
XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHMSI B KQ4eCTBE MUHEPAITLHBIX
32 yao0penuit. Xummueckoe ’ BuGmiorexa LIOK
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CPeIbI
COEIMHEHUSIMU a30Ta
®docdop. Okeua pocdopa (V) n
33 q)ocg))o;l:Haﬂ ann((i))Ta,(bq)pll)sn(qelxne " BuGmmorexa LIOK
. https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTYICHHE
Hcnons3oBanue pochato B
34 Ka4yeCTBE MUHEPAIbHBIX bubmuorexa [JOK

yaoOpeHuit. 3arpsi3HeHHe
MIPUPOHON cpenbl pochaTamu

https://m.edsoo.ru/00adfc20



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

VYraepon, pacnpocTpaHEHHUE B

35 npupojie, GU3nIECKue U Bubnuorexa LIOK
. https://m.edsoo.ru/00adfd9c
XUMUYECKHE CBOMCTBA
Oxkcupsl yraepoza, ux Guandeckue
1 XUMHYECKHE CBOMCTBA.
36 DKOJIOTHIECKHE TTPOOTIEMBI bubmorexa HOK
’ https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKCHUJIOM YTIIEpoa
Iv)
37 VYroapHas KUCIIOTa U €€ COn bubmmorexa LHOK
https://m.edsoo.ru/00ac006¢
[IpakTuyeckas pabora Ne 4 mo Teme
"[losryyeHne yriaekucioro rasa. bub6muoreka [IOK
38
KadectBenHnas peakuus Ha https://m.edsoo0.ru/00ac027¢
KapOoHaT-HOH"
[TepBoHaYaIbHBIC TTOHATHS 00
39 oprpaHquCKHX BEIIECTBAX KaK O bubmorexa OK
https://m.edsoo.ru/00ae054¢
COEIMHEHUSX yTiepoaa
40 Kpemuuii u ero coenuneHus bubmorexa OK
https://m.edsoo.ru/00ac080a
[Tpaktuyeckas padora Ne 5.
41 Peenne skcriepuMeHTaIbHBIX bubnuorexa [IOK
3agad o teMe «BaxkHeime https://m.edso00.ru/00ae0bf2
HEMETAaJUIbl U UX COCIUHEHUS
KonTtponsHas padora Ne3 1o Teme
42 «Baz{eﬁmue IP;eMeTaJmLI U ux bubmmorexa LHOK
https://m.edsoo.ru/00ac0e18
COCTMHEHUS
43 OO6m1as XxapakTepUCTUKA bubmuorexa [JOK

XHUMHUYCCKHUX 3JICMCHTOB —

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

MeTaJUIOB. MeTaiinueckas CBsi3b U
METAJUTMYECKast KpUCTaJInyecKas
pemérka. Pu3ndeckre CBOMCTBa
METaJUIOB

XUMHAYECKHUE CBOMCTBA METAJIJIOB.

44 DNEeKTPOXUMHUUECKHUH psif BuGmorexa LIOK
N https://m.edsoo.ru/00ael 156
HATNPSDKEHUH METAIIJIOB
O01me crocoOb! MoTyuYeHust
MeTaiaoB. CriaBel. BeranciaeHnms
45 [0 YPABHEHHUSM XUMHYECKUX brbmmorexa LIOK
. https://m.edsoo.ru/00ael 156
peaKInid, €CJIM OJINH U3 PEarcHTOB
COJICPKHUT IPUMECH
46 ITonsiTuEe 0 KOPPO3UK METAIIIOB Bubnuorexa LIOK
https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47 [enormste MeTatet https://m.edsoo.ru/00ac14b2
43 OKcuabl ¥ THAPOKCHU]IBI HATPUS U bu6nuorexa [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 [llenoyno3eMeNbHBIC METATIIBI — bu6mmoreka [IOK
KaJbIUi 1 MarHUi https://m.edsoo.ru/00ael5e8
50 Bakneiimme coeqUHEHNS KAIbIUS bubmorexa HOK
https://m.edsoo.ru/00ael5e8
51 O06o0011IeHNE B CUCTEMAaTH3aITHs
3HAHUH
5) JKEcTkoCcTh BOABI U CIIOCOOKI €& bu6nmmoreka [IOK
YCTpaHCHUS https://m.edsoo.ru/00ae1886
53 [TpakTrueckas padora Ne 6 o Teme bubnuoreka [IOK

"YKécTKoCTh BOABI 1 METOABI €6

https://m.edsoo.ru/00aclae8
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https://m.edsoo.ru/00ae15e8
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ycTpaHeHus"

. bubnuorexa [IOK
>4 Amomuini https://m.edsoo.ru/00aelc64
AMdoTepHbIE CBOICTBA OKCH/IA U bu6nnoreka [JOK
55
THUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [JOK
https://m.edsoo.ru/00aec1d86
57 OKcubl, THAPOKCUIBI M COJIA bu6nmoreka [IOK
xenesa (II) u xenesa (I11) https://m.edsoo.ru/00ae35e6
53 O06001IeHne U CHCTEMAaTH3aIUs
3HAHUH
ITpakTrueckas padota Ne 7.
59 Pemienue skcnepuMeHTanbHbIX bubnuotexa [JOK
3a7a4 1o Teme «BakHeimme https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHCHHS
Brruncnenus no ypaBHEHUSIM
XUMUYECKHUX PEaKIIUi, €CITU OJIUH
60 U3 PeareHTOoB JIaH B U30BITKE WU bubnuoreka [IOK
COJICPKUT IpUMeCH. BeraucieHust https://m.edsoo.ru/00ae1750
MAaCcCOBOM JOJIM BBIXOJA ITPOIYKTa
peakuuu
61 O00011eHNE U cCUCTEMATU3ALL
3HAHUH
KonTtponsnas padota Ne4 o reme
62 «Baxneiiiiie MeTalIbl U UX
COCTMHEHUS
63 BemecTtBa u maTepuaisl B bubnuoreka [IOK

OBCEIHEBHOU XKN3HU YEIOBEKA

https://m.edsoo.ru/00ae3£50



https://m.edsoo.ru/00ae1c64
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XUMHUYECKOE 3arpsi3HEHNE

bu6mmorekxa [IOK

o4 OKPYXKArOIICH CpeIbl ! https://m.edsoo.ru/00ae4270
65 Pone xumuu B pemeHun | bubmuorexa [IOK
9KOJIOTUYECKHX MPOoOJIeM https://m.edsoo.ru/00ae4270
66 PesepBubIil ypok. O60061IeHIE 1 ) bubmuotexa [JOK
CUCTeMAaTH3AIIVsI 3HAHUH https://m.edsoo.ru/00ac0d0a
67 PesepBublit ypok. O600111eHNE 1 | bubnuoreka [IOK
cucTeMaTu3anus 3HaHui https://m.edsoo.ru/00adb33c¢
68 PesepBHbIil ypok. O6001IeHIE 1 | bubmuotexa [JOK
CHCTEMaTH3aIMs 3HAHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

1.

2.

e

A

Buptyanpnas mkona Kupwmwuia u Medoaus. Ypoku xumuu. 8-9 kmaccel. — M.: OO0
«Kupunn u Medoauiin, 2004.

l'apa H.H. IIporpammbl 0011e00pa3oBaTeNbHbIX —yUpexaeHud. Xumus. — M.:
[Ipocsemenue, 2008.

I'apa H.H. Xumus. Konrpoasaslie u npoBepounsie padotel. 8-9 xmaccer / H.H.I'apa. —
Hpoda, 2004.

I'apa H.H. Xumus: ypoku B 8 xi1.: Ilocobue ms yautens. — M.: Ilpocsemienne, 2008.
JleMOHCTpallMOHHOE TMOYypoyHOe IulaHupoBaHue. OOmas xumusa. — Bomrorpan:
HU31aTEJILCTBO «YuuTenby, 2007.

[IpumepHas nporpaMma OCHOBHOI'O 00ILEro 00pa3oBaHus IO XUMUHU

Pymsutuc I'.E. Xumwus: Heopran. xumus. Oprad. Xumus: y4eOHUK Uil 8 KIIL
obmieoOpazoBarensubix yupexaenuit/ ['E Pymsutnc, ®.I' denpaman.- 12-e wusn.,
nepepab. - M.: [Ipocsemenue, 2008.

CranzmapT OCHOBHOT'O 00111ero 00pa3oBaHus 0 XUMUH.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET






