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IHOACHUTEJIBHAA 3AIIMCKA

[TporpamMMa 1Mo XMMUU HA YPOBHE OCHOBHOTO 0011ero 00pa3oBaHMs COCTaBICHA HA OCHOBE TPeOOBaHUI K pe3ylbTaTaM OCBOSHUSI OCHOBHOM
o0pa3oBaTeNbHON MPOTpaMMBl OCHOBHOTO 001Iero oOpazoBanus, npeactaBieHHbIX B PI'OC 00O, a Takke Ha ocHOBe (enepanbHON padbodeit
MIPOrpaMMbl BOCIIUTAHUS U ¢ YYETOM KOHIIETIIMU MpenoAaBaHus yueOHOro mnpeaMera «XuMus» B 00pa3oBaTelbHbIX opraHuzanusax Poccuiickoit
denepanuu.

[TporpamMmMa mo XxuMuM AaéT MpeACTaBIEHUE O IENAX, o0Imel cTparernu o0y4eHUs, BOCIIUTAHUS M Pa3BUTH 00yUYaIONIUXCSI CPEACTBAMU
y4eOHOro TMpeaMeTa, YCTaHaBIMBAeT o0053aTeIbHOE IMPEAMETHOE COAepXKaHHe, IpeaycMaTpUBaeT paclpeiesieHHe €ero Mo KiaccaM |
CTPYKTYpUpPOBaHUE MO pazjielaM U TeMaM MPOorpamMMbl 0 XUMUH, ONPEEIIeT KOJINYECTBEHHbIE U KaUYeCTBEHHbIE XapaKTEPUCTUKU COACPKAHMUS,
PEKOMEHIYEMYIO TIOCIIEAOBATEIHHOCTh H3YUYEHUSI XUMHUH C YIETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKU Y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH OOydaromuxcs, OmpeseNseT BO3MOXKHOCTH MpEeAMETa I pealu3alud TpeOOBaHWI K pe3ylnbTaraM OCBOCHUS
OCHOBHOM 00pa3zoBaTebHON MPOrpaMMbl HA YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHMs, a TaK)Ke TpeOOBaHUMN K pe3yJbTaTaM OOY4YeHHS] XUMUU Ha
ypOBHE Iiesiell M3y4eHHs IMpelMeTa M OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIbHOM MEATENBHOCTH OO0YYaloIlerocs MO OCBOCHHIO Y4eOHOTO
CoZIep KaHusl.

3HaHHEe XUMHUM CIIY’)KUT OCHOBOHM st (DOPMUPOBAHHS MHPOBO33PEHHSI O0YYAIOMIETOCs, €ro MPEACTAaBICHUH O MaTepuaIbHOM EIUHCTBE
MHpa, BAKHYIO pOJIb UTpatoT (popMHUpyeMble XUMHUENH MPEACTaBICHHS O B3aMMOIPEBPALICHUSIX SHEPTUU U 00 3BOJIOIUH BEIIECTB B MPHUPOJE, O
MyTSX PEHIeHUs] TI0OATBHBIX MPOOJEM YCTOWYMBOTO PAa3BUTHs YEJIOBEYECTBA — CBHIPHEBOW, DHEPTreTUYECKOW, MHUIIEBOM M IKOJOTHYECKOMN
0€30macHOCTH, MPOOJIEM 3IPaBOOXPAHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET peajH3alid BO3MOXKHOCTEH I CaMOpPa3BUTUS U (OPMHUPOBAHUS KYJIbTYpPBI JIMYHOCTH, €€ oOmedl M (PyHKIMOHAIBHON
IPaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHUPOBAHHME MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH OO0YyYarolMXCs, HAaBBIKOB MX CAMOCTOATEIbHOW y4eOHOI
NEeSTENbHOCTH, YKCIIEPUMEHTAIBHBIX U HCCIEIOBATEIbCKIUX YMEHUN, HEOOXOAMMBIX KaK B TIOBCETHEBHOM XU3HHU, TaK U B MpodeccroHAIbHON
JeSTeIbHOCTH;

3HAKOMHUT CO Creln(UKONW HAYYHOTO MBIIUICHUS, 3aK/1a/IbIBAET OCHOBBI LIEJIOCTHOTO B3IJIs1a HA €AMHCTBO NMPUPOBI U YETIOBEKA, SBISETCS
OTBETCTBEHHBIM 3TaroM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0y4aIOUINXCS;

croco0CcTBYET POPMUPOBAHHUIO IIEHHOCTHOTO OTHOIIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K IPUPO/IE, K YETIOBEKY, BHOCHT CBOM BKJIA B
IKOJIOTHUECKOE 00pa30BaHUe 00YJaAIOIIUXCS.

JlanHble HampaBieHHs B OOyYEHHMM XHMHUHU OOECHEYMBAIOTCS creuu(UKol coaepikaHus ydeOHOro IpeaAMeTa, KOTOPBIA SBISETCS
MeJarornyecky aJlaTHPOBAHHBIM OTpakeHHeM 0a30BOi HaAyKH XMMHH Ha ONpeAeIEHHOM dTane e€ pa3BUTHUS.



Kypc xumuu Ha ypoBHE OCHOBHOIO OOIIEro OOpa30BaHHS OPUEHTHPOBAH Ha OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbI MEPBOHAYAILHBIX
MOHSTUN XMMUHU, OCHOB HEOPTAHMYECKOM XUMUU U HEKOTOPBIX OTJEIbHBIX 3HAUUMbIX MOHITHI OPraHMYE€CKON XUMUH.

CtpykTypa coiepaHus NpOrpaMMbl MO XMMUU C(HOPMHUpPOBaHA Ha OCHOBE CHUCTEMHOro mnoaxoaa k e wusyueHuro. ConepkaHue
CKJIQ/IbIBACTCSl U3 CHCTEMBI MOHATHI O XMMHUYECKOM 3JIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATUH O XMMHUYecKOl peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPTaHM30BaHbI 10 MPUHIUITY MOCIEA0BATEIIBHOTO PAa3BUTUS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /[. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHUs O CTPOEHUH aTOMa U XUMHUYECKOU CBS3H;

— MpeCTaBIEHUHN 00 3NIEKTPOTUTHUECKON AUCCOIMAIIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUSA pacCMaTPUBAIOTCS HA OCHOBE YMIIMPUYECKU MOTYUYSHHBIX U OCMBICIIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIIEAOBATEIEHO
OT OJIHOTO YPOBHSI K JAPYrOMY, BBIIOJHSS (PYHKIHMU OOBSICHEHHS W MPOTHO3UPOBAHMS CBOWCTB, CTPOEHHUS M BO3MOXKHOCTEH MPaKTHUECKOTO
MIPUMEHEHHUS U MOJTYYEHUS N3y4aeMbIX BEILIECTB.

OcBoeHUe NporpamMmbl M0 XUMUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHHSI O XUMUYECKOW COCTABIIAIONIEH HAyYHOU KapTHUHBI MUPA B
JIOTUKE €€ CUCTEMHOM NMPUPOABI, IEHHOCTHOI'O OTHOLIEHUS K HAyYHOMY 3HaHHMIO U METOaM IIO3HaHUS B Hayke. V3yueHue XuMuu nNpoucxoauT ¢
NpUBJICUEHHEM 3HaHUH U3 paHee U3yYeHHBIX y4eOHBIX npeaMeToB: «OKpyskaronmii Mupy», «buonorus. 5—7 kinacce» u «Pu3nka. 7 Kjaacey.

[Ipy u3ydeHMM XUMHH MPOUCXOTUT (OpPMHUpPOBAaHME 3HAHMM OCHOB XMMHUYECKOH HayKH Kak O0JacCTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKONH JESITeTbHOCTH YENOBeKa M KaK OJHOr0 U3 KOMIIOHEHTOB MHPOBOM KYNbTYpbl. 3ajada Y4eOHOTO MpeaMeTa COCTOUT B
(hOpMHUPOBAHUH CUCTEMbI XUMUYECKUX 3HAHUN — BaXHEHIINX (PAKTOB, OHITHH, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUH, TOCTYITHBIX 0000IICHHIA
MHPOBO33PEHUYECKOTO XapaKTepa, si3blKa HAyKH, B MPUOOIICHUH K HAyYHBIM METOaM TO3HAHUS NIPU U3yYEHUH BEIIECTB M XUMHUYECKUX PEaKIIUi,
B (OpPMHUPOBAaHMHM W PA3BUTHH II03HABATEIBHBIX YMEHHH W WX MNPHUMEHCHWU B Yy4EOHO-TIO3HABATENHHON W yueOHO-MCCIIE0BATEIHCKOM
NesITeIbHOCTH, OCBOCHUH MPABHJI O€30M1aCHOTO OOpaleHHsI C BELECTBAMH B IIOBCETHEBHOM KU3HU.

[Ipu u3yyeHnr XUMHUU Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus BaXKHOE 3HAYEHHE MTPUOOPETH TaKHe 11T, Kak:

— (popMHpOBaHUE MHTEIUIEKTYAJIHO PAa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHIO, COTPYAHHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO
peleHuid, CHOCOOHON alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KHU3HH;

— HAampaBJIeHHOCTh OOyYEHHUS Ha CHCTEMAaTHYecKoe MPHOOIIeHHEe OOYyYaloIIMXCS K CaMOCTOSITENIbHOM IO3HaBaTEIbHOW IEsITebHOCTH,
HAy4YHBIM METO/IaM MO3HAHUs, POPMUPYIOLIIM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrieyeHne YCJIOBUHM, CIIOCOOCTBYIOIIMX NPUOOPETEHHIO OOYYAIOUIMMHCA OINbITa pa3HOOOpa3HOW JesITEIbHOCTH, MO3HAHUS U
CaMOTO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHLIUN ), UMEIOIIUX YHUBEPCATIbHOE 3HAUYCHHUE VISl PA3JIMUHbBIX BUAOB JIEATEIbHOCTH;



— (popmupoBanue 001K (HYHKIIMOHATEHON U €CTECTBEHHO-HAYYHOW IPAaMOTHOCTH, B TOM YHCJIE YMEHUH OOBSICHATH M OIICHUBATH SIBJICHUS
OKPY>KaOIIero MHUpPa, UCIIONB3Yys 3HAHUS M OIBIT, MOJYYCHHBIC NMPU U3YUYCHUU XMMHH, IPUMEHITh X MPH PEIICHUU MPOOJIeM B MOBCEAHEBHOU
KU3HHU U TPYJIOBOM JESTEIBHOCTH;

— (dopmupoBanue y 0oOydYaronMxcsi TYMAaHHUCTHYECKHUX OTHOIICHUH, MOHUMAaHHWsA I[ICHHOCTH XHWMHYECKHX 3HAaHUMA I BBIPAOOTKH
AKOJIOTUYECKH 1EJIECO00Pa3HOTO TOBEACHUS B OBITY M TPYAOBOM ACATEIHHOCTH B IIEISAX COXPAHEHHUS] CBOETO 3JI0POBBS M OKPYXKAIOIICH
MIPUPOTHOMN CPEIBI;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M CAaMOBOCIUTAHUIO HA OCHOBE YCBOCHHS OOIIEYETIOBEUYECKHX
[IEHHOCTEMH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NIPO(DHIIS U HAMMPABIEHHOCTH JTaJIbHEHUIIIET0 00yYeHHS.

OO6miee Yrciio YacoB, OTBEAEHHBIX JJIs M3YUCHHUsSI XUMUU Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, cocTaBisieT 136 dacoB: B 8 kimacce —
68 "acoB (2 gaca B Hezeno), B 9 knacce — 68 yacoB (2 yaca B HEJIENIO).

COJAEPKAHUE OBYYEHMUSA9 KJIACC

BemecTBo 1 XUMHYecKasi peakus

Ilepuognueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux snemeHroB JI. M. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kallvs, KAJIbLMS U HUX COCIMHEHUU B COOTBETCTBUU C TOJIOKEHHUEM
37eMeHTOB B [leproanueckoil cucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XHUMHUYECKON CBsI3U. THIBI KPUCTANIMYECKHX PEIIETOK, 3aBHCHUMOCTh CBOMCTB BEIIeCTBa OT THIIA
KPHUCTAJUIMYECKON PEIETKN U BUJIA XUMUYECKOW CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHUYECKUX BEHIECTB. XMMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCA K PA3IMYHBIM KIlaccam
HEOPraHUYECKUX COCAMHEHUH, TeHETUUECKAasl CBS3b HEOPraHUYECKUX BEILIECTB.

Krnaccudukanys XuMH4eCKUX peakuil 0 pa3Iu4HbIM IMpU3HAKaM (110 YHCIY U COCTaBY YYacTBYIOIIMX B PEAKIMH BEIIECTB, M0 TETJIOBOMY
addexTy, Mo HU3MEHEHHWIO CTEeTNCHEH OKHUCICHUS XUMHYECKHX OJJIEMEHTOB, 1O OOpaTUMOCTH, IO Yy4YacTHIO Karajau3zaTopa). OJK30- U
SHIO0TEPMUYECKHUE PEAKIINHU, TEPMOXUMUYECKHE YPABHEHHUSI.

[TonsiTHE O CKOPOCTH XUMUYECKON peakunu. [loHsaTre 00 00paTUMBIX M HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHsITHEe 0 TOMOT€HHBIX U
rereporeHHbIX peakuusx. [lonarue o katanuze. [lonstue o xumuyeckom paBHoBecHH. PAaKTOPHI, BIUAIONINE HA CKOPOCTh XUMUYECKON PeaKkIuu U
MOJIOKEHHNE XMMHUYECKOTO PaBHOBECHSI.

OKUCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINU, JJICKTPOHHBIM OalaHC OKUCIMTEIHbHO-BOCCTAHOBUTENBHONW peaknuu. CocTaBieHHE
YpaBHEHHI OKUCITHTEIHLHO--BOCCTAHOBUTEIBHBIX PEAKIIUI C UCIIOJIb30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca.

Teopus >IE€KTPOIUTHUECKON AMCCOLMALMH. IDJIEKTPOJIUTHI U HEIIEKTPOIUTHl. KaTHOHbI, aHMOHBI. MexaHu3M AMCCOLMALMMA BEUIECTB C
Pa3IMYHBIMU BUIaMU XUMHUYECcKO# cBsi3u. Crenens aucconuayu. CUIbHBIE U clla0ble 3JIEKTPOIUTHL.



Peakuuu moHHOTO OOMEHa. YcCOBHS NPOTEKaHUS peakUuid MOHHOTO OOMEHa, MOJHBIE M COKpAlIEHHbIE MOHHBIE YpaBHEHUS pEakiui.
CBoiicTBa KHCIIOT, OCHOBAaHMUH M COJIe B CBETE MPEACTaBICHUH 00 AIEKTPOIUTHYECKON aucconuanui. KadecTBeHHBIE peakIMH Ha HOHBI.
[TonsiTHE O THAPOIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJENSIMH KPHUCTAJUIMYECKUX PEHIETOK HEOPraHMYEeCKUX BEIIECTB — METAUIOB M HEMeTalioB (rpadura U anmasa),
CJIO)KHBIX BEIIECTB (XJOpUIa HATpHsl), UCCIECAOBAHHE 3aBHCUMOCTH CKOPOCTH XMMHMYECKOW PEaKIMU OT BO3JACHCTBUS pa3lUYHBIX (PAKTOpOB,
HCCIIEIOBAaHKE AIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOLIECCA AUCCOLUALIMM KUCIIOT, LEN0Yed U coel (BO3MOXHO MCIOIb30BaHUE BHUJIEO
MaTepuasoB), MIPOBEICHUE OIBITOB, WLTIOCTPUPYIONINX MPU3HAKU MIPOTEKAHUS peakuii HOHHOro oOMeHa (00pa3oBaHUe Oca/iKa, BbIJENIEHUE Ta3a,
o0Opa3oBaHHE BOJbI), OMNBITOB, WUTIOCTPUPYIOUIUX MPUMEPhl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUMil (TrOpeHue, peakiuu pasioKeHUs,
COEIMHEHMS ), PACIIO3HABAHNE HEOPTAHUYECKUX BEIECTB C MIOMOILBIO KAUECTBEHHBIX PEAKIIMI HAa MOHBI, PEIICHNE HKCIIEPUMEHTAIbHBIX 3a4a4.

HemeTtajuibl 1 MX coeJHHEHUSA

OObmiass xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapakTepHble cTeneHu okucieHus. CtpoeHue u Qu3ndeckue
CBOMCTBA MPOCTHIX BEIIECTB — raJIoreHOB. XMMHUYECKHE CBOMCTBA HAa MPUMeEpE XJIopa (B3aUMOJECICTBIE C METAJUIAMH, HEMETaJJIaMU, I1eJI0YaMHu).
Xnoposogopoa. ComnsiHast KUCI0Ta, XMMUYECKHUE CBOMCTBA, IIOJyYEHUE, IpUMEHEHuE. J(elicTBrE XJI0pa U XJI0POBOAOPOIa HA OpPraHU3M YEJIOBEKa.
Baxwnerime Xmopuasl U UX HAXO0XKIEHUE B IPUPOJIE.

OO6mrast xapakTepucThKa 37eMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbBIE CTENeHH OKucieHus. CTpoeHue u
¢u3nyecKkre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJAa U Cephbl. AJIJIOTPONHbBIE MOAU(PHUKALIUU KUCIOPOAa U cepbl. XUMUYECKHE CBONCTBA CEpHI.
CepoBogopon, cTpoeHue, (u3nueckue U XUMHueckne cBoicTBa. OKCHIBI Cepbl KaK MPEACTaBUTENN KHCIOTHBIX OKCHA0B. CepHasi KHCIIOTa,
¢u3nUecKkre 1 XMMUYECKHe CBOMCTBA (00IIMe KaK MPEICTaBUTEINS KJIacca KUCIIOT U CrielU(pHUecKue). XUMHUECKUE PEaKLUH, JIeXKAalie B OCHOBE
MPOMBIIIJICHHOTO CIOco0a MOMXy4eHUs: cepHOW KucnoThl. [IpuMenenune cepHoil kucinoTbl. CoiM CEpPHOM KHUCIIOTHI, KAUeCTBEHHAs! PEaKlus Ha
cynbdaT-uoH. Haxoxenue cepsl u €€ coequHeHui B npupoae. XUMHYECKOe 3arpsA3HeHNE OKPYXKAIOIIEeH Cpeibl COSAMHEHUSMH Cepbl (KUCIOTHBIE
TOXKIH, 3arpsi3HEHUE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €0 Mpe0TBPaIlECHHUS.

OOmast xapakTepucTuka »371eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHHST AaTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHUs. A30T,
pacrpocTpaHeHHe B Mpupoje, Gu3ndeckue U XUMHYEecKre cBOMCTBa. KpyroBopoT a3zora B mpupojae. AMMHaK, ero (pu3nueckue U XUMUYECKUe
CBOICTBa, moayueHue U npuMenenue. Coiar aMMOHUS, UX (pU3HUecKre U XUMHYECKHe CBOICTBa, mpuMeHeHne. KauecTBeHHas peakiysi Ha HOHBI
aMMOHUsI. A30THas KUCJIOTa, €€ TMoJIydeHHEe, PU3NIECKHe U XUMHYECKHE CBOMCTBA (00IHe KaK MPEICTaBUTEIS Kilacca KUCIIOT U CIIeIM(PUIECKHUE).
Vcnonb3oBaHne HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAIbHBIX yHO0OpeHuil. XHUMHUECKOE 3arps3HEHUE OKpYXKarolled cpebl
COCAMHEHUSIMH a30Ta (KHUCJIOTHBIE MOXKIM, 3arps3HEHHE BO3Ayxa, MOYBBI M BoMoEMOB). Docdop, amroTpomHbie Momudukanmu docdopa,
¢uzmueckue u xmmudeckue cpoiictBa. Okcun dochopa (V) m dochopHas kucimora, Pu3Mdeckne W XUMHUYECKHE CBOWCTBA, IMOIYYCHUE.
Hcnons3oBanne GpocdaToB B KAYECTBE MUHEPATHHBIX YI0OPECHUA.



O6mrass xapaktepuctuka 37JeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIE CTENEHHW OKHCICHUS. YTJIEepos,
AJIIOTPOIIHBIE MOAU(DUKAINK, PACIPOCTpPaHEHHWE B Tpupone, (pu3mveckne M XWMHUYECKHE CBOWCTBA. Ancopbums. KpyroBopor yriepona B
npupoge. Okcuasl yriepona, UX (U3NYECKHEe W XMMHYECKHE CBOMCTBA, ICWCTBHME HA JKMUBBIE OpPraHMU3MBI, TOIYYEHHE U TPUMEHEHHE.
DKoJIoTHYecKre POoOIeMBbI, CBsI3aHHbBIE ¢ OKCHIoM yriepoza (IV), runoresa riio6anbHOT0 MOTEIUICHUS KIIMMaTa, MTApHUKOBBIA 3 dekT. YrompHas
KHCIIOTa U €€ CoiM, UX (U3MYEeCKHMe W XHMHUYECKHE CBOWCTBA, MONy4YeHHEe W mpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-UOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEAHMIIMHE, TPOMBIIUICHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHayanbHbIE MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KAaK O COCIUHEHUSX yriepoaa (MeTaH, 3TaH, JTWUJICH, AleTHIICH, 3TaHOIL,
TJIMIIEPUH, YKCYyCHas KucioTa). [IpupoHbie HICTOYHUKH YTIIEBOJOPOAOB (YTrojb, MPUPOAHBINA Ta3, HE(ThH), MPOIYKTH UX TepepadoTKu (OCH3WH),
UX pOJib B OBITY M MPOMBILUIEHHOCTH. [IoHATHE 0 OMOIOrHYecKH BaKHBIX BEIIECTBAX: KUPAX, O€IKaX, YIIEBOJaX — U UX POJIU B KHU3HU YEJIOBEKa.
MarepuanbHOE €IUHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCIUHEHUMN.

Kpemuuid, ero pusznueckre u XUMHYeCKHE CBOWCTBA, MOJIydyeHHe U mpuMeHeHne. CoequHeHns1 KpeMHus B ipupoae. Oomiye npeacTaBieHus
00 okxcune kpemuus (IV) m xpemHueBoil kucnore. CHIMKATBI, UX HCIOJIL30BaHUE B OBITY, B MPOMBINLICHHOCTH. Ba)kHEHIne CTPOUTEITbHBIE
MaTepuajbl: KepaMHuKa, CTEKJIO, IeMEeHT, OeTOoH, ene300eToH. IIpoGiembl 0e30macHOro HCIOJIb30BAHMSI CTPOUTENBHBIX MaTepHalioB B
MOBCEHEBHOW KU3HU.

Xumuueckuii IKcnepumenm:

M3y4YeHHe OOpa3lOB HEOPraHMYECKHUX BEIECTB, CBOMCTB COJSHOW KHCJIOTHI, MPOBEJCHHE KAUECTBEHHBIX PEaKIUi Ha XJIOPUI-UOHBI U
HaOII0/IeHNe TPU3HAKOB UX MPOTEKAHUS, OIBITHI, OTpaXKarouiie GpU3ndeckue U XMMUYECKHe CBOMCTBA rajJoreHOB U UX COEAMHEHUN (BO3MOKHO
UCTIOJb30BAHUE BUICOMATEPHAIIOB), O3HAKOMJICHHE C oOpa3namu XJIOpPUIOB (TaJIOTEHHIIOB), O3HAKOMJICHHE C oOOpaslaMu cepbl u eé
COCAMHEHUSIMH (BO3MOXKHO  HCIOJb30BAHME BHUACOMATEPUATIOB), HaONIOJeHHE TMpolecca OOyIJIMBaHUS caxapa IMoJ JACHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHCIIOTHI, N3yUYEeHUE XUMUUECKHX CBOMCTB pa30aBICHHON CEpHOM KHCIIOTHI, POBEICHUE KAUYECTBEHHON pEaKIny Ha
cynbdar-uoH u HaOIIOIEHHWE TpH3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE ¢ (M3UYECKHUMH CBOMCTBaMH a3oTa, ¢dochopa M HX COCTUHCHHM
(BO3MOXXHO HCIOJB30BAHUE BHJEOMATEpHANIOB), oOpa3lamMu a30THBIX M (ochopHBIX ynoOpeHui, moiydyeHue, coOupaHue, pacrlo3HaBaHHUE U
M3yueHHE CBOICTB aMMHaKa, MPOBEJACHUE KAYECTBEHHBIX PEAaKLUMH Ha MOH aMMOHHUS M (ocdaT-uOH M H3ydeHHE NPU3HAKOB MX MHPOTEKAHUS,
B3aMMO/ICIICTBIE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI C Melbl0 (BO3MOXXHO HCIOJb30BaHUE BHUAEOMATEpUAIOB), H3y4dE€HUE MoJeNe
KPUCTAINIMYECKUX PEHIETOK alMasa, rpadura, gysuiepeHa, 03HaKOMIIEHHE C MPOILIECCOM aJcOpPOLMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yriaéM U yCTPOHCTBOM MPOTHBOIa3a, MoJiyueHue, COOMpaHue, pacro3HaBaHUe U M3y4eHHE CBOIMCTB YIJIEKUCIIOTO rasa, IpoBeIeHNe KaueCTBEeHHBIX
peakiuii Ha KapOOHAT W CWIIMKAT-UOHBI U M3yYEHUE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHUE C MPOIYKIMEH CUIMKATHOW MPOMBIIIICHHOCTH,
pelIeHre SKCIIEPUMEHTAIbHBIX 331a4 10 TeMe «BakHel1rie HeMeTalIbl U UX COeIUHEHUS».

MeTtanabl M UX COeIMHEHUS



OOmasi xapaKTepUCTHUKAa XMMHUYECKHUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHHMM MX MosiokeHusi B Ilepuoaunueckoit cuctemMe XMUMHYECKUX
anemenToB JI. . MenneneeBa u ctpoenust atoMoB. CTpoeHue MeTtaioB. MeTainuueckasl CBS3b U METaUINYECKash KpUCTAJIIMYECKasi penie€Tka.
DNEKTPOXUMHUYECKHUNA Psii HAMPSHKEHUH MeTauioB. DU3MYECKue M XUMUYECKUE CBOMCTBA MeTayuioB. OOmue crnocoObl MOMydeHUs METaJUIOB.
[TonsiTHE O KOPPO3WMM METAIJIOB, OCHOBHBIE CIIOCOOBI 3amUThl WX OT Koppo3uu. CIuiaBbl (CTanb, YyTryH, NIOPATIOMUHUNA, OpOH3a) M HX
MIPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[lenounsle Metaiuibl: nonokeHue B Ilepuonnmueckoit cucreme xumuuyeckux syemeHToB [[. M. MenneneeBa, CTpO€HHME HMX aTOMOB,
HaxoxJeHue B mpupoge. Pusnyeckue U XMMHUUYECKHE CBOWCTBA (HAa mpuMepe HaTpusi W Kanusi). OKCHUIbl U THAPOKCHUIBI HATPUS U Kajusl.
[IpuMeHeHne MEI0YHbIX METAJUIOB U UX COEIMHEHUI.

[IlenouHO3eMENBHBIE METAIUIBI MAarHUW M KaJIbIIUW: TOJIOKeHHe B Ilepuoamyeckoil cucreme xumuueckux snemeHToB [[. M. Menneneena,
CTPOCHUE UX aTOMOB, HaxXOXJIeHue B mpupozae. OPuznueckue U XMMUUYECKHE CBOWMCTBA MarHusi U Kalblivs. Bakheilmne coeguHEHUs KalbLUs
(oxcua, TUAPOKCHU, con). KECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHeHHUS.

AmoMunuii: nosioxenue B [lepmoamueckoin cucreme xumuueckux siemeHToB J[. M. MenpeneeBa, CTpoeHHE aToMa, HaXOXJACHUE B
npupojie. Pu3nyeckne 1 XUMUYECKUE CBOMCTBA ATFOMUHUSA. AM(OTEpHBIC CBOMCTBA OKCUIA M TUIPOKCHUIA ATFOMUHUSA.

Keneso: nmonoxkenne B Ilepuonnueckoit cucreme xumuueckux snemeHtoB 1. M. MenpeneeBa, ctpoeHue aTroma, HaXOXACHUE B MPUPO/IE.
dusnyueckre 1 XUMUUECKHE CBOMCTBA xkele3a. Okcubl, rupokcuasl u conu xenesa (I1) u sxenesa (11I), ux cocras, cBoiicTBa U MOJyUYECHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMIJIEHHE ¢ 00pa3laMi METaJJIOB U CIUIaBOB, UX (PU3UYECKHUMH CBOICTBaAMH, U3yUYE€HUE PE3yIbTATOB KOPPO3UHU METAIIIOB (BO3MOKHO
UCIIOJIb30BaHUE BHJAEOMATEpUAIOB), OCOOCHHOCTEH B3aMMOJEWUCTBUS OKCHJAa KalbliUsg M HaTpus C BOJOW (BO3MOXHO HCIOJIb30BaHUE
BHUJIEOMATEPHAJIOB), HCCIEJOBAaHUE CBOMCTB IKECTKOM BOJBI, MpolEcca TOPEeHHsl Kejne3a B KUcIopoAe (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), IPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKI[Mi HAa MOHBI: MarHWs, KalbIus, aTlOMUHUS, IUHKA, xene3a (1) u xenesa (1),
meau (II), naGmroneHue M omMcaHuEe MPOLIECCOB OKpANIMBaHMS IJJaMEHM HWOHAMM HATpus, Kalusg M Kajlblus (BO3MOXHO HCIOJb30BaHHUE
BUJICOMATEPHAIIOB), HCCeA0BaHNE aM(DOTEPHBIX CBOWCTB TMAPOKCHA ATIOMUHUS U THIPOKCHIA IMHKA, PEIICHHE SKCIIEpUMEHTANIBHBIX 33/a4 I10
TeMe «BaxkHelre MeTaibl U UX COSTUHEHUS».

XuMHuS M OKpYyKaLias cpeaa

BemectBa n Marepuasnsl B MOBCETHEBHOM KM3HU YeoBeKa. be3onacHoe nCmonp30BaHUE BEIIECTB U XMMHUYECKUX peakiuid B ObiTy. [lepBas
MTOMOILb PY XUMUYECKUX 0KOT'aX U OTPABIICHHUSX.

XUMHYECKOE 3arpsi3HEHHE OKpY’Kawllew cpeabl (MpeAesibHas TOMyCcTMMas KOHLEHTpauus BemiecTB, gaiee — IIJIK). Ponp xumuu B
PEIICHNHN YKOJIOTUIECKUX MPOOITEM.

Xumuueckuii IKcnepumenm:

n3ydeHrue o0pasoB MaTepruaioB (CTEKIIO, CIIJIaBbl METAIIOB, TIOJIMMEPHBIC MAaTEPHUAITB).



Meostcnpeomemnunie ceasu

Peanu3arust MEXIPEAMETHBIX CBSA3CH MPHU MU3yYECHUH XUMUU B 9 Kilacce OCYIIECTBIISCTCS Yepe3 UCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-
Hay4HbIX TIOHITHH, TaK U TOHITHUH, SIBISIOIIUXCS CUCTEMHBIMU JJIs1 OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO01Iue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4YHbIH (DaKkT, TMIIOTe3a, 3aKOH, TEOpHUs, aHAJIM3, CUHTE3, KIacCU(pUKALUA, MEePUOTUYHOCTD,
Ha0II0/IeHne, SKCIIEPUMEHT, MOJITUPOBAaHUE, U3MEPEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBINA 3((HEKT, TEXHOIOT U, MaTEepUaJIbL.

®dusuka: Marepusi, aToMm, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, H30TOMbI, PaJMOAKTUBHOCTb, MOJEKYJa, 3JEKTPUUYECKUMN 3apsj,
MPOBOJHUKY, MOJNYIIPOBOIHUKH, JUAICKTPUKH, (OTOIIEMEHT, BEUIECTBO, TENO, O0BEM, arperatHoe COCTOSHHUE BEIIECTBa, T'a3, PacTBOD,
PacTBOPUMOCTb, KpHCTaJUIMYECKasi pemérka, CIUIaBbl, (PU3MUECKHE BEIMYUHBI, €IWHUIBI U3MEPEHHs, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI,
3BE3161, CoJHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KOCHUCTEMa, MHUHEPAIBHBIE YIOOPEHHS, MUKPOIIEMEHTHI, MAaKPOIJIEMEHTHI, MUTATEIHHBIE
BEILIECTBA.

I'eorpacdusi: atmocdepa, ruapocdepa, MUHEPAIIBL, TOPHBIE TIOPO/IbI, MOJIE3HBIE HCKOTIaeMbI€, TOTLINBO, BOJHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA ITPOT'PAMMBI 11O XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInaHOCTHBIE PEe3yJabTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOLIEr0 0Opa3oBaHMs JAOCTUTAIOTCS B X0/€ OOY4YeHHsS] XUMUU B €IUHCTBE
y4eOHOIl M BOCHIUTATENBHOW JEATENTbHOCTH B COOTBETCTBUM C TPAAMIMOHHBIMU POCCHUMCKMMHU COIMOKYJIBTYPHBIMH M JTYXOBHO-
HPaBCTBEHHBIMH IICHHOCTSMH, MPHUHATBIMUA B OOILECTBE NMPABMWJIAMH M HOPMaMH TOBEICHUS M CIIOCOOCTBYIOT MpoIleccaM CaMOIO3HaHW,
CaMOpa3BUTHA U COLUATM3ALUHN 00yJaIOITNXCA.

JIM4HOCTHBIE Pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOUINXCSI PYKOBOACTBOBATHCS CUCTEMON MO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIUI
Y pacUIMPEHUE OIbITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA:

LIEHHOCTHOTO OTHOUIEHUS K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO, TOHWMAHMUS 3HAYEHUS
XUMHYECKONH HAyKH B YKM3HHM COBPEMEHHOTO OOIIeCTBa, CIIOCOOHOCTH BIAJETh TOCTOBEPHOW MH(pOpMaluel O MepeloBBIX JOCTHXKEHUAX U
OTKPBITUSAX MUPOBOW U OTEUECTBEHHOM XMMMH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOHCTBE MUpa U OOILECTBA;

2) rpa:KIaHCKOr0 BOCIIMTAHUS

MIPEICTABJICHNS O COLUAIBHBIX HOPMAX U MPABHJIAX MEXJIMYHOCTHBIX OTHOIIEHHUM B KOJUIEKTUBE, KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B
0OIIIECTBEHHO TMOJIE3HOH, y4eOHO-HCCIIeIOBATEHCKOM, TBOPUYECKOW M APYTHX BUAAX JIEATEILHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM
JeSITeIbHOCTH TPH BBIOJHEHUN YUeOHBIX, TO3HABATENbHBIX 33124, BHIIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3JJaHUN YYEOHBIX MPOEKTOB,
CTpEeMJICHHSI K B3aWMOIIOHMMAHHUIO U B3aMMOIIOMOIIM B TPOIECCE ATOM yueOHOI IesTeNbHOCTH, TOTOBHOCTH OLIEHHBATh CBOE MOBEICHUE U
MIOCTYIIKY CBOMX TOBAPUUIEH C MO3UIUU HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIIEICTBUN ITOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33pEHYECKUE MPEJCTABICHUS O BEILIECTBE U XUMUYECKON PEAKIIMHU, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U
COCTABJIAIOLINE OCHOBY JJISi MOHMMAHHUS CYIIHOCTH HAay4yHOW KapTUHBI MHpa, NPEACTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS
MIPUPO/IbI, B3aNMOCBS35X YEJIOBEKA C IPUPOJIHOM CPEIOH, O POJIM XMMHUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATE/IbHbIE MOTHBBI, HANpaBJCHHbIE HA IMOJIyUEHHWE HOBBIX 3HAHUU MO XUMHUH, HEOOXOTUMBIE Ui OOBSICHEHHsI HaOIIOAaeMbIX
NPOIIECCOB U SIBIICHUH, MO3HABATEIbHON, HH()OPMAIIMOHHONW U YMTATENILCKOM KYJIbTYpPhI, B TOM UYHCJIE HABBIKOB CaMOCTOATEIBHON pabOTHI €
y4eOHBIMH TEKCTaMHU, CIIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUYECKUMU CPEICTBAMH WH(OPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOy4YeHHI0O W TIO03HAHWIO, JO003HATEIHLHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K CamMOOOpa30BaHUIO, IPOCKTHOW U
HCCJIEIOBATENLCKOM 1eATEIbHOCTH, K 0CO3HAHHOMY BBIOOpPY HANPABICHHOCTH M YPOBHS 00y4€HHUS B JalbHEUIIEM;

4) popmMupoBaHHS KYJIbTYPHI 310POBbS:



OCO3HAaHHE LEHHOCTU HU3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKHM Ha 370POBBINA 00pa3 >XKM3HH, OCO3HAHHE
NOCJEACTBUIM M HENPHUSITHE BPEAHBIX NMPHUBBIYEK (YMOTPEOJIEHUS ANKOTOJsl, HAPKOTUKOB, KypeHHs), HEOOXOIMMOCTH COOJIOACHUS TPaBHI
0€30MaCHOCTH MU OOPAIEHUH C XUMHUUECKUMH BEUIECTBAMU B OBITY U PEabHOM KU3HH;

5) TpyaoBOro BocnuTaHms:

UHTEpEC K MPAKTUYECKOMY H3y4eHUIO Npodeccuil U Tpyna pazIudyHOro poja, yBaKEHUE K TPYAy U pe3ylbTaraM TPYAOBOM
ACATCIIBHOCTH, B TOM YHCJIC Ha OCHOBC IMPUMCHCHUA HNPCIAMCTHBIX 3HAHUU O XHUMHH, OCO3HAHHBIN BbI60p HHIIHBHZ[yaJIBHOP'I TPACKTOPUU
NPOJOJDKEHHUs 00pa3oBaHUsl € YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHWMHUH, OOLIECTBEHHBIX HHTEPECOB M IOTPEOHOCTEH,
yCIENHOM MpodeccuoHaNbHOM 1eATeIbHOCTH U PAa3BUTHSI HEOOXOIMMBIX YMEHU, TOTOBHOCTh a/IalITUPOBATHCA B Mpo(deccnoHallbHOI cpee;

6) IK0JI0rM4ecKOro BOCIIMTAHUSA:

OKOJIOTMUYECKH IIeNIeCO00pa3HOe OTHOIIEHUE K MPHPOJAE KaK MCTOYHUKY XXKU3HM Ha 3emile, OCHOBE €€ CyIIeCTBOBAaHUS, IMOHUMAaHHE
[IEHHOCTHU 37J0POBOT0 M 0€30MacHOro o0pasa KU3HU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (DM3MUYECKOMY U IMICUXUYECKOMY 3/I0POBBIO,
OCO3HAaHHE LIEHHOCTH COOJIIOJIEHUsI MpaBWJ 0€30MacHOro MOBEJACHHs Mpu paboTe C BEIIECTBAMM, a TAaKXKE€ B CHUTYyalMsIX, YTPOXKAIOUIMX
3I0POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH NMPHUMEHATh 3HAHUS, MOJIydyaeMble MPH W3YYEHHH XMMHH, JUIS PELIeHUs 3ajad, CBA3AHHBIX C OKpY’KaloIled MPUPOIHOM
CpeoH, Ui TOBBIMICHUS YPOBHS SKOJOIMYECKOW KYJIbTYPBHI, OCO3HAaHHUS TIII00AJBHOTO XapaKTepa HKOJIOTHYECKUX IMpoOJieM M myTed ux
pelIeHUs OCPEICTBOM METOJJOB XUMHHU, SIKOJIOTHUECKOTO MBIIIICHHSI, YMEHUSI PYKOBOACTBOBATHCS UM B MTO3HABATEIIbHON, KOMMYHUKATUBHOMN
Y COLMAJIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocTtaBe mMeranpeaMeTHBIX Pe3y/lIbTAaTOB BBIACISAIOT 3HAYMMBbIE JJs (POPMUPOBAHUS MHPOBO33PEHUS OOIICHAYYHBIE MOHATHS (3aKOH,
Teopusi, IPUHLIHUII, TUIIOTe3a, PaKT, CUCTeMa, MPOLECC, SKCIIEPUMEHT U JIPYTroe.), KOTOPbIE UCHOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
npeaMeTax M MO3BOJSIOT HAa OCHOBE 3HAHHMM M3 ATHX MpEeAMETOB (OpPMHUPOBATh MPEACTABICHUE O IIEJIOCTHOM HAy4yHOW KapTUHE MHUpa, U
yYHUBEpCaJbHbIE y4yeOHbIe neicTBUs (IIO3HABATENbHBIC, KOMMYHHKATHBHBIC, PETyISTHBHBIE), KOTOpBIE OOECIEeYHBAIOT (OPMHPOBAHUE
TOTOBHOCTHU K CaMOCTOATCIIbHOMY INNIAHUPOBAHUIO U OCYIICCTBJIICHUIO yqe6H0171 ACATCIIBHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe JeliCTBUS

ba3oBble Jiornueckue 1eMCTBUSA:

YMCHUA UCIIOJIB30BATh HpI/IéMLI JIOTUYCCKOI'0O MBIIIJICHUS ITPU OCBOCHUUN 3HAHHUU: PACKpPBIBATL CMBIC]T XUMHUUYCCKUX HOHATHUH (BBII[CJISITB
HX XapaKTCPHBIC MPHU3HAKH, YCTAHABIIMBATH B3aUMOCBA3b C IPpYTHUMU HOHHTHHMH), HUCITIOJIB30BATh MMOHATHUA OJIA O6’b$ICHCHI/I$I OTACIBbHBIX q)aKTOB
U SIBJICHUM, BIOMpPATh OCHOBAHUS U KPUTEPUHU JUTSI KilaccU(DUKAIIMM XUMUYECKHX BEIIECTB U XMMHUYECKUX PEaKIMii, yCTaHaBIMBATh IPUUYUHHO-
CJIEJICTBEHHBIE CBSA3H MEXKIy OOBEKTaMU U3YYEHHUS, CTPOUTH JIOTHYECKHE pacCy AeHUs (MHAYKTUBHbIC, I€YKTUBHbBIE, 10 aHAJIOTUH), J1e]aTh
BBIBOJbI U 3aKJIFOUYCHUA,



YMEHHE MPHUMEHITh B Ipollecce TMO3HAHMSI TMOHSATHS (MIPEAMETHbIE W METaNpeAMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH,
HCIIOJIb3YCMbIC B XHMUMH, HpGOGpaSOBBIBaTB IIHUPOKO HNPHUMCHACMBIC B XHMHWU MOJCJIBHBIC MNPCACTABJICHUA — XUMHYECKUH 3HaK (CI/IMBO.H
JJIEMEHTa), XUMUYecKas (opMyina M ypaBHEHME XHMHYECKOM peaklUuu — MPH PELICHUH Y4eOHO-TIO3HABATENBHBIX 3a/ad, ¢ YYETOM AITHX
MOJIEJIbHBIX MPEACTaBICHUIN BBISBISATh UM XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU M3y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX pEeakUUd, BBIBIATH OOIIHME 3aKOHOMEPHOCTH, MPUUYMHHO-CIEICTBEHHBIE CBS3M W IMPOTUBOPEUMS B M3Yy4aeMbIX Ipoleccax U
ABJICHUSAX.

ba3zoBble ucciienoBare/JbCKue AeMCTBUSA:

YMEHHE HCIIONb30BaTh MOCTaBJICHHbBIE BOMPOCHI B KAUeCTBE MHCTPYMEHTA MO3HAHMS, a TAK)KE B KaueCTBE OCHOBBI AJisi (hOPMHUPOBAHUS
TUIOTE3bI M0 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHHIA;

HpI/IO6pCTeHI/Ie OIlbITa IO TUIAHUPOBAHUIO, OpraHU3allii U NPOBCACHUIO YUCHUYCCKUX 3KCIICPUMCHTOB, YMCHUC Ha6J'IIO,IIaTI> 3a XO0A0M
npoIiecca, CaMOCTOSTEIbHO MPOTHO3UPOBATH €r0 Pe3yabTar, (OPMYIUPOBATH 0OOOIIEHUS M BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHOTO OIBITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOJIEIaHHOM paboTe.

Pabora ¢ undopmaunmeii:

yMEHHUE BBIOMpaTh, aHAJTU3UPOBATh W MHTEPIPETUPOBATH MH(GOPMAIMIO PA3TUYHBIX BUIOB U (OPM IPEICTABICHHS, MOIYYaeMYIO U3
pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JTUTEpaTypa XUMHUECKOTO COJepKaHuUs, CIIPaBOYHbIe OCOOUs, pecypchl IHTepHeTa), KpUTHYECKU
OLICHUBATh MPOTUBOPEUMBYIO U HEJOCTOBEPHYIO MH(OPMALINIO;

YMEHHE NMPUMEHATh PA3INYHbIE METOJBI U 3alpOChl MIPU MOUCKE U 0TOOpe MH(GOPMALIMK U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIUMBIX
IJIs1  BBIIIOJIHCHUSA y‘-Ie6HI:IX 1 TIIO3HABATCIIBHBIX 3aJa4 OHpGIICJIéHHOFO THIIA, HpHOGpeTCHI/Ie OonbiTa B O6HaCTI/I HUCIIOJIB30BaHUA
I/IH(bOpMaI_[I/IOHHO-KOMMYHI/IKaTI/IBHBIX TCXHOHOI‘Hﬁ, OBJIaJCHUC KyHBTypOﬁ AKTUBHOI'0 HCIIOJIb30BAHUA PA3JIMYHBIX ITOUCKOBBIX CHCTCM,
CaMOCTOSITENIbHO BbIOMpaTh ONTHMAaJbHYIO (QOpMY MpeAcTaBlieHUus HHDOPMALMM M WUTIOCTPUPOBATH pEIIaeMble 3aJaud HECIOKHBIMU
cXeMaMu, IuarpaMMamMH, IpyrumMu hopmamu rpaduku U uX KOMOMHAITUSIMU;

YMCHHUC HCIOJIB30BATH W AHAJIU3UPOBATL B MPOLCCCC y‘-IGGHOﬁ u I/ICCHGI[OBaTeHLCKOﬁ ACATCIIbHOCTHU I/IH(I)OpMaL[I/IIO O BJIMAHUU
MPOMBINIIICHHOCTH, CEITBCKOTO X03HCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY>KAIOIIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

YMEHHUS 33/1aBaTh BOIPOCHI (B XO€ AUaIoTa U (MJIM) TUCKYCCHUN) TIO CYIIECTBY O0CYK/1aeMO TEMBI, JOPMYITHPOBATH CBOU MPEIOKEHUS
OTHOCHUTCIIBHO BBITIOJTHCHUA HpGIIJIO)KGHHOfI 3aJa4u,

YMCHUA HNPCACTABIATH IMOJTYYCHHBIC PE3YJIbTAThI MO3HAaBaTEIbHOU ACATCIIbBHOCTU B YCTHBIX W IHCBMCHHBLIX TCKCTaX; [JCJIAaTbhb
MPE3CHTALMIO PE3YJIbTATOB BBIMOJIHEHHS] XMMHUYECKOrO 3KcrepuMeHTa (1abopaTOpHOrO OMbITa, JabopaTopHOil paboOThl MO HCCIEIOBAHUIO
CBOWCTB BEIIIECTB, YYEOHOTO MPOEKTA);



YMEHHUs Y4eOHOro COTpYIHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOH IO3HABATENbHOM M MCCIIENOBATENIBCKOM IESITEIbHOCTH IpU
pelIeHNH BO3HUKAOLIMX MPOoOJIeM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COTIACOBAHUS MO3UIMHA (00CYkKIeHUsl, 0OOMEH MHEHHUSAMH, «MO3TOBBIE
IITYPMBI», KOOPAWHAIMS COBMECTHBIX JICHCTBUH, ONpe/eNIeHHEe KPUTEPHUEB 10 OIICHKE KauyecTBa BHIIOJIHEHHON pabOTHI U JPyTHeE).
PeryasiTuBHble YHHBepPcaJbHble yUeOHbIE 1eCTBUSA:
YMEHHUE CAMOCTOSITEJIbHO ONPEAENsATh LEeNU AEATENbHOCTH, IUIAHUPOBATh, OCYLIECTBIATh, KOHTPOJIUPOBATb M IPHU HEOOXOAUMOCTH
KOPPEKTHPOBATh CBOIO JEATEIBHOCTh, BBHIOMpaTh Haumboiee 3(deKkTuBHBIE CIMOCOOBI pelieHHs Y4eOHBIX M TO3HaBaTeNbHBIX 3ajad,
CaMOCTOATENIBHO COCTAaBIIATh WIM KOPPEKTUPOBATH IPEIIOKECHHBIA AJITOPUTM JIEUCTBUM IIPU BBIIOJHEHUM 3aJaHUN C Y4ETOM IOJIYyYCHUS
HOBBIX 3HaHMH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBaX M PEAKLMAX, OLIEHUBATh COOTBETCTBHE IMOJIyYEHHOI'O pe3yJbTaTa 3asBICHHOM Leiu,
YMEHHE HUCIIOJIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbIC B YCIIOBUHU 3aJaHUM.
INPEJIMETHBIE PE3YJIBTATbBI
B cocraBe mpenMeTHBIX pe3ysbTaTOB IO OCBOCHUIO O00S3aTENILHOTO COZIEp)KAaHUS, YCTaHOBJICHHOTO JaHHOW QenepaibHOil paboueit
IPOTrpaMMOii, BBIIENIAIOT: OCBOCHHBIE O0YYaIOIIMMKCS Hay4dHbIE 3HAHMSA, YMEHHMsS M CHOCOOBbI NeMCTBUH, crnenupuyeckue A NpeaMeTHON
obnacti «XuUMUs», BUJBI 1EATEIbHOCTH MO MOJTYYEHUIO HOBOI'O 3HAHUS, €r0 HHTEPIPETALMU, TPEOOPa30BAHNIO U IIPUMEHEHUIO B PA3JIMYHBIX
y4EOHBIX U HOBBIX CUTYaLlUsX.
K xoHiy oOydenus B 9 kJjiacce npeaMeTHbIC pe3ybTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTpakaTh C(HOPMUPOBAHHOCTH Yy 00YUAIOMIUXCS
YMEHHIA:
® pacKpbIBaTh CMBICII OCHOBHBIX XMMMUECKHUX NOHATHNA: XUMHUYECKHI 3JIEMEHT, aTOM, MOJIEKYJa, MOH, KaTUOH, aHHUOH, MPOCTOE
BEUIECTBO, CJIOKHOE BELIECTBO, BAICHTHOCTb, JJIEKTPOOTPULATEIBHOCTD, CTEIICHb OKHMCICHHUS, XUMUYECKasl PEaKlHs, XMMUYECKas
CBSI3b, TEIUIOBOM 3(Q(eKT peakuuu, MOJb, MOJSAPHBIM OOBEM, PAaCTBOP, 3NEKTPOIMTHI, HEIIEKTPOJUTHI, SIEKTPOIUTHUYECKAs
JMCCOIMALUS, PEaKIMd MOHHOTO oOMeHa, KaTalu3aTop, XHWMHYECKOe paBHOBecHe, oOpaThMble M HeoOpaTHMbIE pPEakKluHu,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKLUH, OKHUCINUTEIb, BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAaHOBJIEHHUE, aJUIOTPOINMS,
aM(pOTEpHOCTb, XUMHUYECKasi CBA3b (KOBAJCHTHAas, MOHHAs, METAJIMYECKas), KpUCTaJIMYecKas peIéTka, KOppo3Hus MeETaJUIoB,
CILJIaBbl, CKOPOCTh XUMUYECKOU peaKknHu, nmpeaeabHo nonyctuMas konueHtpamus [IJIK Bemectna;

® WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHWYECKHX IOHATHH W IPUMEHATH JTU IIOHATHSA IIPU OIMCAaHUM BEIIECTB M HX
IIPEBPALLCHUM;

® HCMOJb30BATh XUMUYECKYIO CUMBOJIUKY [UIsl COCTaBJIEHUS ()OPMYIT BELIECTB U YPABHEHUM XUMHUECKUX PEaKLIU;

® OIpEleNiATh BAJCHTHOCTb U CTENECHb OKHUCICHHMS XUMHUYECKMX JJIEMEHTOB B COCIMHCHMAX PA3NIMYHOIO COCTABA, MPUHAMICKHOCTH
BEIIIECTB K ONpPEeNEHHOMY KJIacCy COeIUHEHMH Mo (opMynam, BUJ XMMUYECKOH CBSI3M (KOBaJE€HTHAas, NOHHAs, METANINYECKasi) B
HEOPraHMYECKUX COCAMHEHMSIX, 3apsi/i MOHA 10 XMMHUYECKOW (opmyse, Xapakrep cpeibl B BOAHBIX PAacTBOpPAaX HEOPTaHUYECKUX
COCIMHEHUH, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;



packpeiBaTh cMmbicn Ilepuonmueckoro 3axkoHa JI. M. MengeneeBa W JOE€MOHCTPUPOBATH €r0 IOHMMAaHWE: OIMCHIBATH U
XapakTepu3oBaTh Ta0auHyo Gopmy [leproanueckoil CUCTEMbI XUMUYECKUX AJIEMEHTOB: pa3inyarh MOHATHS «TJIaBHAs MOJTrpYIa
(A-rpynma)» u «mobounas noarpynna (b-rpynma)», Manbie 1 GosblIMe MEPUOAbI, COOTHOCUTh 0003HAYCHUSI, KOTOPBHIE UMEIOTCS B
NepUOINYECKOM TabuuIe, ¢ YMCIOBBIMU XapaKTePUCTHKAMH CTPOCHHS aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB M 3apsn sijpa, ooiiee
YHUCIIO 3JIEKTPOHOB U pACIpeleleHHe UX IO AJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIKME 3aKOHOMEPHOCTHM B HM3MEHEHHMM CBOMCTB
3JIEMEHTOB M X COCTUHEHH B Mpejenax MajiblX MEPUOJIOB U IIIaBHBIX MOATPYIII C YYETOM CTPOSHHS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XMMUUECKHE PEAKIINH (110 YUCITY U COCTaBy y4acTBYIOLIUX B
peakuuu BEUIecTB, M0 TeII0BOMY 3 (eKTy, IO N3MEHEHHUIO CTENeHEH OKUCIEHUS! XUMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOLIMEe M crenu(pruYecKue XMMHUYECKHE CBOMCTBA MPOCTHIX W CIIOKHBIX BELIECTB, MOATBEPXKAast
OINMCaHNE MIPUMEpPaAMH MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUi;

COCTaBJISITh YPAaBHEHHUS JIEKTPOJUTHUECKON TUCCOLMALIMU KUCIIOT, IIEJI04Yell U coiel, MOJHbIE U COKPALIEHHbIE YPABHEHUS PEaKIIHii
MOHHOr0 OOMEHa, YpaBHEHHUS PEaKLUH, MOITBEPKAAIOUINX CYIIECTBOBAHNE T'€HETHYECKON CBSI3UM MEXAY BEIIECTBAMHU PA3IHYHBIX
KJIaCCOB;

PacKpbIBaTh CYIIHOCTh OKHCIIUTEIHbHO-BOCCTAHOBUTENILHBIX pPEAKUUI IOCPEACTBOM COCTABJICHHUS AJIEKTPOHHOIO OajaHca 3THX
peaKuuii;

IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTU OT HMX CTPOCHHS, BO3MOXKHOCTU TNPOTEKAHUs XMMHUYECKHX IMPEBpPAIICHUN B
pa3IMYHBIX YCIOBHUSAX;

BBIYUCIISATH OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO OO XMMHUYECKOIO 3JIeMEHTa 1o (opmyIe
COEIMHEHUS], MAaCCOBYIO JIONIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON peakiuy;

coOyoaTh TpaBWIIa MOJB30BAHHUS XUMHUYECKOW IMOCYION W J1a00OpaTOpHBIM O0OpYAOBaHHEM, a TakKXe IMpaBwiia OOpamieHHs C
BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIHMSAMH IO BBITOJHEHUIO JJAOOPATOPHBIX XMMHUYECKHUX ONBITOB IO MOJTYYEHHUIO U COOMPAHUIO
ra3000pa3HBIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa);

MIPOBOAMUTH PEAKIUH, MOATBEPHKAAIOIINE KAYeCTBEHHBIH COCTAB Pa3jIUYHBIX BEIIECTB: PAclO3HABaTh OINBITHBIM MYTEM XJIOPUI-,
OpomMun-, noaua-, kapooHat-, ¢hocdar-, CUIMKAT-, CyJIb(aT-, THIPOKCUI-UOHBI, KATHOHHl AMMOHHMSI U MOHBI M3yYE€HHBIX METAILIOB,
NPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

INPUMEHSTh OCHOBHBIE OINEpAlMi MBICIUTEIbHON NEATENbHOCTH — aHalW3 M CUHTE3, CpaBHEHHE, 000OIIeHHe, CHUCTeMaTU3allHIo,
BBISIBIICHHE MPUYUHHO-CIICICTBEHHBIX CBS3€W — U M3YYEHHUs] CBOMCTB BEIIECTB M XMMMYECKHX pPEaKLUH, eCTECTBEHHO-HAy4HbIE
METO/IbI TO3HAHUS — HAOII0JeHUE, U3MEPEHHE, MOJCTUPOBaHHE, SKCIIEPUMEHT (peaIbHBIN U MBICICHHBIN).

TEMATHYECKOE INTAHUPOBAHMUE 9 KJIACC

Ne i/

HanmenoBanmne pa3aejioB 1 TEM KoanuecTBO 4acoB 3HeKTpOHHLIe




NPOrpaMMmblI

(uu¢poBbie)

Koutpoabubie  IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BemecTBO 1 XMMHu4ecKHe peakIun
[ToBTOpeHME U yriyOIeHHE 3HAHUT bubmuotexa [JOK
1.1 5 1 0
OCHOBHBIX pa3JIeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [JOK
) peakiui https://m.edsoo.ru/7f41a636
DIEKTPOIUTHYECKAs JUCCOLHAITHSI. bubnmoreka [JOK
1.3 8 1 1
XUMHUECKUE PEaKIy B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUSI
)1 OO0mas XxapaKTepUCTUKa XUMHUIECKUX 4 0 | bubmuorexa [JOK
) anemeHToB VIIA-rpymmesl. ["amorens: https://m.edsoo.ru/7f41a636
. JICMCHTOB - IIBI. u
Ty P https://m.edsoo.ru/7f41a636
COCANHCHUA
| e | 1| G oo
. JICMCHTOB -I'PVIIIIBI. T " UXx
124 ’ P https://m.edsoo.ru/7f41a636
COCANHCHUA
e | oo e 8 1 , S
) . TPYHIBL po https://m.edsoo.ru/7{41a636
KPpEMHHU U UX COCAUHCHUS
Hroro no paspeny 25

Pazpea 3.

MeTasibl M HX COCAMHCHUSA




3.1 OO0I1ue CBOMCTBA METAIIIO 4 brbmorexa LIOK
. 51 BOUCTBAa MCTAJIJIOB
= https://m.edsoo.ru/7f41a636
32 Baxneiiime mera coe € 16 bubmorexa HOK
. HCHUIIINEC MCTAJIJIBI U UX HNHCHUA
A https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3znen 4. Xumus 1 oOKpyskammas cpeaa
4.1 BemectBa aTepua 3 €JI0BEKa 3 bubmorexa HOK
) HICCTBA 1 MATCPHAIBL B AKHSHH HETOBCK https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
PesenBHOE Bbe 3 bubmuorexa [JOK
BH BpPCMA
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KJIACC IloypouyHoe NJINHAPOBaAHUE

KoauuecTBO 4acoB

DJIeKTPOHHBbIE HU(PPOBHIE

Ne Jara
Tema ypoxa Kontposabubie  IlpakTuueckue oGpa3soBaTelbHbIe
n/n Bcero U3YYCHUSA
padoTsI padoThbI pecypchl
[Tepuonuueckuii 3aK0OH.
| [Tepuonuueckas cucrema | 0 0 but6mmoreka [IOK
XuMHYecKux 3nmemeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUN
2 CBOMC ; ec 3JIEMEHTO 1 0 0 bubmorexa OK
BOHCTB XUMHUYECKHUX DJIEMEHTOB
. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB
Knaccudukamnus 1 HOMEHKIaTypa bubnuoTexa [{OK
3 1 0 0
HEOPTraHUYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl XuMH4YeCKOU CBSI3H U THUITHI | 0 0 bubnunorexa [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbras padora Nel mo teme
5 «IToBTOpenue u yrioyoneHue 1 1 0
3HaHUW OCHOBHBIX Pa3/eiioB Kypca
8 xiracca»
6 Kiaccudukanms xumuaeckux | 0 0 but6mmoreka [IOK
peaKmuii Mo pa3aTuIHBIM NMPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsTHE O CKOPOCTU XUMHYECKOM
7 n p | 0 0 bubnunorexa [IOK
eakuu. [ToHATHE O TOMOTE€HHBIX U
peart https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIHSIX
ITongaTue 0 XUMHYECKOM
bubnunorexa [IOK
8 paBHOBeCHH. DaKTOPBI, BIUAIOLINE 1 0 0

Ha CKOPOCTb XUMHYSCKOMN pcaknuu

https://m.edsoo.ru/00adc28¢




" IOJIOKCHUEC XUMHNYCCKOT'O

paBHOBECHsI
OKHCIUTEIBHO- bubnunorexa [IOK
9
BOCCTAHOBUTEJIbHBIE PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3AEKTPOTUTUIECCKOMN
10 nncfounaunn.anﬂbHHe U ci1a0ble bubmorexa [IOK
https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HNonnble ypaBHEHUS peakiuid bubnuorexa LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHI B CBETE MPEACTABICHUN bubnmoreka [JOK
00 PNIEKTPOTUTHIECKON https://m.edsoo.ru/00add5d8
JIACCOLHAITAN
XHUMHUYECKHE CBOMCTBA COJICH B
13 CBETE MpeACTaBICHUI 00 Bubmmorexa LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUIECKON TUCCOLIUALIIU
14 [TonsiTe o ruapoan3e conen bubmorera [IOK
https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMATU3 AL bubmuorexa [{OK
3HAHUH https://m.edsoo.ru/00addd12
[TpaxTuueckas pabora Ne 1.
16 «lfemeHHe 3KcnpepHMeHTaJILme bubmorexa LIOK
https://m.edsoo.ru/00addbfa
3a/1a49»
Kontponbras padora No2 mo teme
17 «DJIEKTPOINTHYECKAS bu6muoteka [JOK
JUCCOIMAIUSA. XUMUYCCKUEC https://m.edsoo.ru/00addec0
peaKIuu B pacTBOPax»
18 OO6m1as XxapaKTepruCTHUKa TaJOTEHOB. bubnuoreka [{OK




XUMHUYECKUE CBOMCTBA HA IPUMEPE
xJjiopa

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

Xnoposonopoa. ConsiHast KUCIIOTa,

bubnunorexa [IOK

19 XHUMHUYECKHE CBONCTBA, IOJyUCHUE,
T https://m.edsoo.ru/00ade104
MIPUMECHECHUE
[IpakTuueckas padora Ne 2 1o Teme
20 III)O crite cop ot KHCTo but6mmoreka [IOK
«[lomyueHne COITHOM KHUCIIOTHI,
" N . https://m.edsoo.ru/00ade348
U3Yy4YCHHE € CBOMCTBY
Breranciienns 1mo ypaBHeHHAM
)1 e eayp s ecmi o but6mmoreka [IOK
XHMHYECKHUX PEaKIuii, eCau OguH
p A https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30BITKE
2 OO01mas xapakTeprCcTHKA SJIEMEHTOB bubnmoreka [JOK
VIA-rpynmbt https://m.edsoo.ru/00ade64a
ATIOTpOnTHBIE MOAU(DUKAIINH CEPBI.
Haxoxnenue cepel u e€ bubmuoteka [JOK
23 .
COCTMHEHHI B PUPOJIC. https://m.edsoo.ru/00ade64a
XUMHYECKUE CBOMCTBA CEPBI
CepoBoaopoi, CTPOCHHE,
24 o POBOAOPOZ, TP bubmuorexa [{OK
HM3UYCCKUC U XUMUYCCKUE
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxcunpl ceprl. CepHas KHCIIOTA,
)5 3 Hec z P ccKe bubnuoTexa [{OK
W3UYECKUE U XUMHYCCKU
. https://m.edsoo.ru/00adea28
CBOICTBa, IPUMEHEHNE
XUMHYECKHE PEAKIUH, JICKAIIUE B
OCHOBE ITPOMBIIIUICHHOTO CII0co0a
p N but6mmoreka [IOK
26 MOJYYECHUSI CEPHON KUCIIOTHI.

XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaroIleu cpebl

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




COCAUHCHHUAMU CCPBI

Brruncnenue MaccoBOU I0JIU

but6mmoreka [IOK

27 BBIX0J1a MPOJTYKTA PEAKLINU https://m.edsoo.ru/00adec8a
OO01mmas XxapakTeprCcTHKA 3JICMCHTOB
VA- el A30T,

28 pacn;po}:lpaHeHHe B PUPOJIE, bubmmorexa LOK

https://m.edsoo.ru/00adeeab
bu3HYeCKre U XUMHUYICCKUE
CBOICTBa
AMMHak, ero pu3ndecKue u
29 XMMHYECKHE CBOMCTBA, MOJTyYeHUE bubmmorexa LOK
’ https://m.edsoo.ru/00adf004
Y TIPUMCHEHHUE
[TpakTrdueckas pabora Ne 3 o Teme
30 «IgonyquHe aleMnaKa H3y4YCHUE bubmmorexa LIOK
. ’ https://m.edsoo.ru/00adf180
€ro CBOWCTBY»

31 A3oTHas kuciora, e€ Gundeckue u bubnunorexa [IOK
XUMHUYCCKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MHUHEPATbHBIX

32 ynoopeHuit. XumMuueckoe ’ bubmorexa LIOK

. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl
COCIMHCHHMSIMU a30Ta
®ocdop. Okcun dpochopa (V) u
33 q)ocg)oII))Haﬂ KI/I?J‘I((i))Ta,q)(bI/II)BI/I(‘Ie)CKI/Ie " Bubnuorexa OK
. https://m.edsoo.ru/00adf68a
XUMHYECKHUE CBOICTBA, MTOJIYICHUE
Ucnons3oBanne pocdaTos B
14 Ka4eCTBE MUHEPAIbHbBIX bubnuoTexa [{OK

ynoOpeHuil. 3arps3HeHHe
MIPUPOTHOM cpenbl pochaTamu

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




Yraepon, pacripocTpaHEHHUE B

bubnunorexa [IOK

33 1prpoZe, @HSHI{?CKHG 1 https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcunsl yriaepona, ux pusuveckre
1 XMMUYECKHUE CBOKCTBA.
36 DKOJIOTUYECKHE MTPOOTIEMbI bubmorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIC C OKCHIOM yTJIepo/ia
(V)
37 VroabHas KUCIIOTA U €€ COIU bubamorexa OK
https://m.edsoo.ru/00ac006¢
[TpakTrueckas padota Ne 4 o Teme
38 "[Tomy4yeHue yriieKucioro rasa. bubnuorexa [{OK
KavecTBenHast peakuus Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-MOH"
[TepBoHaYaIbHBIC MTOHATHS 00
39 oprI;HquCKHX BEIIECTBax Kak O bubmmorexa LOK
https://m.edsoo.ru/00ae054¢
COCIMHEHUSX yTiIepoaa
40 Kpemuuii u ero coequHeHus bubmmorexa LOK
https://m.edsoo.ru/00ae080a
[TpakTuueckast paborta No 5.
41 Pemrenne skciepuMeHTaIBHBIX bu6muoteka [JOK
3a/1a4 1Mo TeMe «BakHewme https://m.edsoo.ru/00ae0bf2
HEMETAJLIBI U UX COCTMHEHUS
KonTpoabHas Tta Ne3 o
42 «}(B)axcll){(;ﬁmjle Eif/IOGTani\JrIjI HonieMe bubmmorexa OK
https://m.edsoo.ru/00ac0e18
COCTUHCHHS
43 OO6mras XxapakTepucTuKa bubnuoTexa [{OK

XHUMHWYCCKUX SJIEMEHTOB —

https://m.edsoo.ru/00ael03e




MeTauIoB. MeTanuecKkas CBI3b U
MeTaJUTnYecKas KpucTajindeckas
pemérka. @u3nveckre CBOMCTBa
METaJJIOB

XMMHYECKHE CBOUCTBA METAJLIOB.

44 DNEKTPOXUMHYECKUN Psift bubmmorexa LIOK
. https://m.edsoo.ru/00ael 156
HaNPsHKCHUH METaJIOB
OOu1re crnocoObl MOTyYeHHs
metaiioB. CraBel. Beraucienus
45 M0 YPaBHEHHUSIM XUMUYECKUX Bubmnorexa LIOK
. https://m.edsoo.ru/00ael 156
peaxiuii, eciiu OJMH U3 PEarcHTOB
COJICPYKHUT TIPUMECH
46 IlonsiTHE O KOPPO3UU METAIUIOB Bubmmorexa LIOK
https://m.edsoo.ru/00ael1278
but6mmoreka [IOK
47 Wlenowrbie MeTam b https://m.edsoo.ru/00ae14b2
43 Okcuabl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
Kanus https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMeNbHBIE METAILIBI — bubnmoreka [JOK
KaJIBI[U{ 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxuelinine coefTMHEHNS KaJIbIU bubmorera [IOK
https://m.edsoo.ru/00ael5e8
51 O06001IeHre U cHCTeMaTH3alus
3HaHUH
5 JKEcTkocTh BOABI M CLIOCOOBI €€ bubnunorexa [IOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
53 [Tpaktrueckas padota Ne 6 o Teme bubmuorexa [{OK

"YKEcTKOCTL BOABI I METOAEI €€

https://m.edsoo.ru/00aelae8




ycTpaHeHus"

54 J— but6mmoreka [IOK
https://m.edsoo.ru/00aclc64
AMdoTepHbIe CBOMCTBA OKCUIA U bubmuorexa [{OK
55
THAPOKCH]IA https://m.edsoo.ru/00aelc64
56 TKeneso bubmuorexa [{OK
https://m.edsoo.ru/00ac1d86
57 OKcuapl, THIPOKCUABI U COTH but6mmoreka [IOK
xenesa (II) u sxenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O06001IeHrE U CHUCTEMAaTU3ALIHS
3HAHUI
[TpakTuueckast paborta No 7.
Pemrenne skciepuMeHTaIBHBIX bubmuoteka [JOK
59 .
3a/1a4 1o TeMe «BakHewme https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COEIUHEHUS
Brruncnenus mo ypaBHeHUSIM
XUMHYECKUX PEAKIIUA, €CIIA OJIUH
U3 PEareHTOB JIaH B U30BITKE UITU bubnmoreka [JOK
60
COJICPKUT pUMecH. BerauciaeHus https://m.edsoo.ru/00ael1750
MacCOBOM JOJIM BBIXOJIa MPOTYKTA
peakiuu
61 O06001IeHNEe U CUCTEMAaTU3 AL
3HAHUI
Kontponbhas padora Ne4 o teme
62 «BakHel1e MeTajibl U UX
COCTUHCHHS
63 BemiectBa u maTepuaisl B but6mmoreka [IOK

HOBCGI[HCBHOﬁ KU3HHU 4YCIIOBEKa

https://m.edsoo.ru/00ae3{50




64 XHUMHYECKOE 3arpsi3HEHUE | bubmuoteka [JOK
OKPYKaIOIIEH Cpebl https://m.edsoo.ru/00ae4270
65 Posip xvmuu B peleHun | bubmuoteka [JOK
HKOJIOTUYECKUX MPOoOIIeM https://m.edsoo.ru/00ae4270
66 PeseprubIil ypok. O60011eHIE U | bubmuorexa [{OK
cUCTEMATH3AINA 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PezepHblit ypok. O6o01eHne 1 1 bu6muoteka [JOK
CUCTEMATH3AINA 3HaHUI https://m.edsoo.ru/00adb33c¢
68 PezepHblit ypok. O6o011eHne u 1 bu6muoteka [JOK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME
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