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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa MO XMMHUH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJI€HAa HAa OCHOBE TPEOOBAHUN K pe3yabTaraM OCBOCHUS
OCHOBHOI1 00pa30BaTebHON MPOrpaMMbl OCHOBHOTO 001Iero oopazoBanus, npeacraieHHbIX B DI'OC OO0, a takxke Ha OCHOBE (enepallbHON
paboueil mporpaMMbl BOCIIUTaHHUSA U C Y4ETOM KOHLEHIMH MpenoJaBaHus y4eOHOro npeamera «XuMus» B 00pa3oBaTeIbHbIX OpraHU3alMix
Poccuiickoit deneparumu.

[TporpammMa no XumMum Ja€T NpeAcTaBIE€HUE O LEIX, 0OLel cTpaTeruu oO0y4eHusi, BOCIIUTAHUS U Pa3BUTHUA O0ydaroluXcs CpeACcTBaMU
y4eOHOro ImpeAMeTa, YCTaHaBIMBAaeT 00sA3aTelNbHOE NPEAMETHOE COJEepXkaHHUEe, NPeAyCMaTpUBaeT paclpeleieHue ero o KiaccaM H
CTPYKTYpUPOBAHHUE I10 pa3jieaM U TeMaM MpOorpamMMbl [0 XUMUH, OIIPEJIENSIET KOJUYECTBEHHbIE U KAUECTBEHHbIE XapaKTEPUCTUKU COJIEPIKAHNUS,
PEKOMEHAYEMYIO TOCJIEA0BAaTENbHOCTh H3YYEHHUS XUMHUU C YYETOM MEXKIIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM Y4eOHOTO
IpoIlecca, BO3PACTHBIX OCOOCHHOCTEW OOy4aromMXCsi, ONMpeneisieT BO3MOXKHOCTH IMpeaMeTa I pealn3alud TpeOOBaHWH K pe3yibTaTram
OCBOCHHS OCHOBHOW 00pa30BaTeNIbHON MPOrpaMMbI Ha YPOBHE OCHOBHOTO 001IeTo 00pa3oBaHus, a TaKke TpeOOBaHUH K pe3ysibTaTaM 00ydeHus
XMMHUH Ha ypOBHE IleJiell M3ydeHHUs NpeiMeTa U OCHOBHBIX BHUAOB Y4eOHO-IIO3HABATEIbHOH MEATEIBHOCTH OOYYaroIlerocsi Mo OCBOEHUIO
y4eOHOT0 Co/lepKaHMsL.

3HaHUE XUMHUH CIIY’)KUT OCHOBOHM i1 (hOPMUPOBAHMSI MUPOBO33PEHHsI 00YYaOLIErocsi, ero MpeicTaBlIeH!il 0O MaTepUallbHOM E€IUHCTBE
MHpa, BOXXHYIO POJIb UTPatOT GOPMHUpPYEMble XUMHEH MPEICTaBICHUS O B3aUMOIIPEBPAILEHHUIX SHEPIHMU U 00 3BOJIOLUH BEILECTB B IIPUPOJIE, O
NyTAX pELeHUs TI00albHBIX MPOOJIEM YCTOWYMBOTO pPa3BUTHS UYEIOBEUECTBA — CHIPbEBOM, DHEPreTUYECKOM, MUIIEBOM M SKOJIOIMUYECKOMN
0€30MacHOCTH, TPOOIIEM 3/IpaBOOXPAHEHHUSI.

N3ydenune xumun:

CIOCOOCTBYET pealn3aliy BO3MOKHOCTEH JUIsl caMOpa3BUTHUSL U (POPMHPOBAHUS KYJAbTYphl JUYHOCTH, €€ oOell U (yHKIMOHAIbHOU
rPaMOTHOCTH;

BHOCUT BKJIaJ B (POPMUPOBAaHME MBILIUIEHUS U TBOPYECKUX CIHOCOOHOCTEH 0O0ydaroLIMXCs, HaBBIKOB MX CaMOCTOSATENIbHOW y4yeOHOM
JeSITebHOCTH, SKCIIEPUMEHTAIBHBIX U MCCIIEJOBATEIbCKUX YMEHHMH, HEOOXOIUMBIX KaK B IOBCEIHEBHOW KM3HM, TaK U B MPO(pECCHOHATbHOM
JESTEIHOCTH;

3HAKOMHUT €O CIEU(PHUKON HAYYHOTO MBIIUICHUS, 3aKJIa/IbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIsAa HA €IMHCTBO MPUPO/IBI U YETIOBEKA, SIBJISAETCS
OTBETCTBEHHBIM 3TalloM B (POPMHUPOBAHUU €CTECTBEHHO--HAyYHOU IPaMOTHOCTH O0y4aIOLINXCS;

croco6cTByeT (POPMUPOBAHUIO IEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO--HAYYHBIM 3HaHUSAM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIA]]
B DKOJIOTMUYECKOE 00pa3oBaHre 00yUYarOIUXCS.

JlanHble HampaBiieHUsT B OOy4YeHHMM XUMHUU OOecreyuBaroTCs CHenupuKON coaepikaHus Y4eOHOro mpeaMeTa, KOTOpPBIN SBIsSeTCs
He1arornyecky aJanTupoOBaHHBIM OTpakeHneM 0a30BOM HayKU XMMUU Ha OIPeeIEHHOM JTane e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHMsS OPHEHTUPOBAH HA OCBOCHHME OOYYAIOIIMMUCS CHCTEMBlI TEPBOHAYAIBHBIX
MOHSTUA XMMHH, OCHOB HEOPIraHUUYECKON XMMUU Y HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX TOHATHH OpraHM4eCcKON XUMHUU.



CtpykTypa coaep:KaHHs NpOrpaMMbl MO XUMHUM CPOPMHUpPOBaHA HA OCHOBE CHCTEMHOro mnoaxoaa kK e€ uszydeHuro. CoaepkaHue
CKJIQ/IBIBAETCS] U3 CHCTEMbI MOHATHM O XMMUYECKOM DJIEMEHTE U BEUIECTBE U CHUCTEMbI MOHATUN 0 XMUMHUYecKOil peakiuu. O0e 3TU CHUCTEMBbI
CTPYKTYPHO OPTaHM30BaHbI MO MPUHUUITY IOCIEA0BATEIBHOIO PAa3BUTHUS 3HAHUIM HA OCHOBE TEOPETUYECKHUX MTPEACTABIECHHI pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MenzeneeBa Kak OCHOBHOTO 3aKOHA XHUMUU;

— YYEHHUs O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOIUTHUECKON AUCCOIMAIIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE OMIIMPUYECKH TOJYYEHHBIX W OCMBICICHHBIX (DaKTOB, pa3BUBAIOTCS
MOCIIEOBATEIBHO OT OJJHOTO YPOBHS K JAPYrOMY, BBIMOJHSS (PYHKIIMH OOBSICHEHUS U MPOTHO3HPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH
IIPAaKTUYECKOr0 IPUMEHEHHS U ITOJIyYEHUsI N3y4aeMbIX BEILIECTB.

OcBoeHue MPOrpaMMBbI 110 XUMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O XUMUYECKOM COCTABISIONICH HAyYHOH KapTHHBI MUpPA
B JIOTUKE €€ CUCTEMHOM IPUPObI, HIEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOJIaM ITI03HAHMS B HayKe. M3yueHne XuMun poucxoauT
C MPUBJICYEHUEM 3HAHUN U3 paHee N3YUYEHHBIX yueOHbIX npeaMeToB: «OKpyxaromuii Mup», «buonorus. 5—7 knaccel» u «Pu3nka. 7 Kiacey.

[Tpy u3yyeHUM XUMHUU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHUECKON HAyKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS,
MPAKTUYECKON JEeSATENIbHOCTH YelIOBeKa M KakK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOHM KyIbTypbl. 3afaua ydeOHOro MpeaMeTa COCTOUT B
(OpPMHPOBAHUN CHUCTEMBl XUMHUYECKUX 3HAHUH — BaXXHEWIIMX (aKTOB, MOHSATHH, 3aKOHOB M TEOPETUYECKHX IOJOKEHUH, JOCTYMHBIX
0000111eHNIT MHPOBO33PEHUECKOr0 XapakTepa, fA3blka HAyKH, B NMPUOOIIEHUH K HAyYHBIM METOJaM IO3HaHMs MPH HM3YYEHUU BEILECTB U
XUMHUYECKHX peakiuid, B (JOPMUPOBAHUU W Pa3BUTHM MO3HABATEIBHBIX YMEHUH M HUX NPUMEHEHUU B Yy4eOHO-IO3HABAaTENbHON U yueOHO-
HCCJIEIOBATEIbCKOM 1€ATENbHOCTH, OCBOCHUH MPaBuJl 0€30IacHOI0 00pallleHus ¢ BEIIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Tpu n3ydeHnH XUMHUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMsl Ba)KHOE 3HAUEHHE IPUOOPENTH TaKUe 11EIH, KaK:

— (hopMUpOBaHKME UHTEUIEKTYAJIbHO PA3BUTON JIMYHOCTH, TOTOBOI K CaMOOOPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIIbBHOMY NPUHATHIO
peLIeHNi, CIIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM JKU3HU;

— HalpaBJIEHHOCTh OOY4YEeHHs Ha CHCTEMaTH4yecKoe MpuoOIIeHrne o0ydarolluxcs K CaMOCTOSITEIbHON IMO3HAaBaTENbHOW JesTEIbHOCTH,
Hay4YHBIM METOJIaM MO3HaHUA, (OPMHUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XMMMU;

— o0ecrieyeHne YCIOBHH, CIIOCOOCTBYIOIIMX NPUOOPETECHHIO OOYYAIOIMMUCS OMNbITa PAa3HOOOPA3HOM JAEATENbHOCTH, TMO3HAHUS U
CaMOIIO3HaHUs, KJIFOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETEHLIMH ), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHHE JIUISl PA3IUYHBIX BUJIOB JI€ATEIHHOCTH;

— (opmupoBanue oOmel (HyHKIIMOHATEHON W €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCJIIE YMEHUN OOBSICHATH W OIICHUBATH
SBJICHUSI OKPYXAIOUIEr0 MHUpPa, MCIOJIb3ysd 3HAHUS U OMNBIT, MOJIyYEHHBIE MPU M3YYEHHH XUMHHU, MPUMEHSTh MX MPU PElIeHUH NpoOsieM B
NIOBCEHEBHOM XU3HU U TPYIO0BOM JEATEILHOCTH,

— (opmMupoBaHHe y OOyYaroIMXCSd T'yMaHUCTHMYECKHX OTHOIIEHUM, MOHMMAaHUS HEHHOCTH XUMMYECKHMX 3HAHUU I BbIPAOOTKH
HKOJIOTHYECKU 11e7IeCOO0Pa3HOr0 TMOBEACHUS B OBITY M TPYAOBOW JESATEIHHOCTH B LENAX COXPAHEHHUS CBOETO 3J0POBbS M OKpYXKaromei
MIPUPOAHON CpeIbl;



— pa3BUTHEC MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CAMOBOCITMTAHHWIO Ha OCHOBE YCBOCHHS OOIICUETIOBEUCCKUX
[IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOMHIIS U HANPABICHHOCTH JajbHEHIIIero 00yueHusl.

OO011ee YKCI0 YacoB, OTBEAEHHBIX IS U3YYCHHUS XUMHUH Ha YPOBHE OCHOBHOTO 001ero oOpa3oBaHus, cocTaBiisgeT 136 yacoB: B 8 Kjacce —
68 yacoB (2 4aca B Hezeno), B 9 knacce — 68 yacoB (2 yaca B HEZICIIO).

COJEPXAHUE OBYUYEHUA
8 KVIACC

IlepBoHaYabHbIe XUHMHYECKHE TOHATHS

[TIpeamer xumuu. Ponb XMMHM B JKM3HM 4YejoBeKa. XHMMHUsA B cucTeMe Hayk. Tema u BemecTBa. PU3NMUECKHE CBOWCTBA BEILECTB.
ArperatHoe cocTosiHue BenecTB. [loHsATHE 0 MeTOJaX O3HAaHUS B XUMUH. YucThle BeniecTBa U cMecH. CriocoObl pa3ziesieHus CMECeH.

ATOMBI ¥ MOJEKyJbl. XHUMHUYECKHE 3JIeMEHTbl. CHUMBOJIBI XHMHUYECKUX 3JIEMEHTOB. [IpocThle M cioXHBIE BeniecTBa. ATOMHO-
MOJIEKYJISIPHOE YYEHHUE.

Xumunueckas ¢popMyiia. BaleHTHOCTh aTOMOB XMMUYECKUX 3JEMEHTOB. 3aKOH MOCTOSIHCTBA cocTaBa BewecTB. OTHOCUTENbHAsS aTOMHAs
Mmacca. OTHOcHUTEebHAs MOJIEKYJIsipHas Macca. MaccoBas 1011 XMMHUYECKOT0 3JIEMEHTA B COEIMHEHUH.

KonungectBo BemecTBa. Monb. MossipHas macca. B3anMoCBsI3b KOJIMYECTBA, MACChI M YHCIIA CTPYKTYPHBIX €MHUIL BemecTBa. Pacuérel mo
bopMynaM XUMUYECKUX COETMHEHUH.

@usnyeckue M XUMHUYECKHE SBJICHUSA. XUMHUYECKas peakuus W €€ NpPU3HAKU. 3aKOH COXPAHEHHMS MacChl BEIIECTB. XUMHUYECKHE
ypaBHeHMs. Knaccudukarus XuMuueckix peakiuii (COeJMHEeHus, pa3iokKeHus, 3aMeIeHns, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKON MMOCYJ0W, NMpaBuiIaMHu padoThl B Jabopatopuu U mpuéMaMu oOpamieHus ¢ J1abopaTOpHBIM 00OpYyTOBaHUEM,
M3YyYEHUE U OlKcaHue PU3NYECKUX CBOMCTB 0Opa3Il0B HEOPraHMYECKUX BEIIECTB, HaOM0JeHHe (Pu3ndecKkuX (TJIaBjIeHHe BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUIIEHHE M KOHJIEHCAIMs BOJAbI) M XHMHUYECKHUX (TOpEHHE CBEYH, MPOKAJIUBAaHHWE MEIHOW IPOBOJIOKH,
B3aMMOJICIICTBHE Mella ¢ KUCJIOTOW) ABJIEHUH, HaOII0JeHNe U ONMCaHWe MPU3HAKOB MPOTEKAHMUSI XUMUYECKUX peaklMid (pa3jioeHue caxapa,
B3aMMOJICHICTBHE CEpHON KHUCIOTHI C XJIOpUAOM Oapusi, pasioxeHue ruapokcuna menu (II) mpu HarpeBaHuM, B3auMoJeicTBUE jKene3a C
pactBopom comu Meau (II), mzyueHue crnocoOOB paszieneHHs CMeceil: C MOMOIIbI0 MarHuTa, (PUIbTPOBaHME, BBIIAPUBAHUE, NUCTHIUIALNSA,
xpomarorpadus, IpoBeIeHUE OYMCTKHU MOBAapEHHON COJM, HAOJIOJICHUE U OMHMCAHUE PEe3yJbTaTOB MPOBEACHUS OIbITA, WIIIOCTPUPYIOILETO
3aKOH COXPaHEHMs MACChl, CO3JaHHe MOJEIIEH MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB



Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopom — a35ieMeHT U ITpocToe BemecTBo. HaxoxaeHue Kuciopoaa B mpupoe, Gu3ndecKkue u
XUMHYecKkre cBoiictBa (peakuuu ropenus). Oxcunpl. I[lpumenenune kuciaopoga. CrnocoObl MOMy4eHHUS KUCIOpoAa B Jaboparopuu U
npomblIeHHOCTH. KpyroBopot kuciopoza B npupojie. O30H — aJlIoTponHas MOJU(PHUKALMS KUCIOPOAA.

TennoBoil 3G HeKT XMMUIECKON peakny, TEPMOXUMHUECKUE YPaBHEHHUS, SK30- U SHIOTEPMUYECKUE PeaKkIiy. TOIIMBO: YroJib U METaH.
3arpsi3HEHUE BO3lyXa, yCUIICHHE TapHUKOBOTO 3(dekra, pazpyiieHue 030HOBOTO CIIOSI.

Bopmopon — snemeHT u mpoctoe BemecTBo. HaxoskaeHue Bomopona B MpHUpoae, (PU3MUECKHE M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE,
cnocoObl noyyeHus. Kuciotsl u conu.

MossipHblii 00bEM ra30B. Pacy€rbl 10 XUMHUECKUM ypaBHEHUSIM.

®duznyeckue cBoiicTa BoAbl. Bona kak pactBoputens. PactBopsl. HachllieHHBIE M HEHACHIIIEHHBIE paCTBOPBL. PacTBOPUMOCTD BELLIECTB B
Bozie. MaccoBasi 1011 BEleCcTBAa B pacTBOpe. XUMHUYECKHE CBOMCTBAa BOAbl. OCHOBaHUA. Poib pacTBOpOB B NPUPOAE U B KM3HHU UEJIOBEKA.
KpyroBopot Boab! B ipupojie. 3arps3HEHUE IPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccugukanus Heopranmueckux coeauHenuil. Oxcunpl. Kiaccudukauus okcuaoB: coneoOpasyroniye (OCHOBHBIE, KHCIOTHBIE,
amdoTepHbIe) 1 HecoreoOpazyomue. Homenknarypa okcuoB. @u3nueckue U XUMUYECKHE CBOWCTBA OKCHIOB. [loryueHne oKCHIoB.

OcnoBanus. Kriaccupukanuss ocHOBaHMIA: IIENOYM M HEpaCTBOpPHUMBIE OCHOBaHWsA. HomeHkmaTypa ocHoBaHui. Dusnueckue u
XMMHYECKHE CBOMCTBA OCHOBaHUM. [losrydeHne 0OCHOBaHUM.

Kucnotsl. Kimaccudukanms xkucinor. Homenknarypa kucinot. @uzndeckne 1 XMMUYECKHE CBOMCTBA KHCIOT. Psii akTuBHOCTH MeTauioB H.
H. bekerosa. [lomydyeHue Kuciaor.

Comu. Homenknarypa coneil. @usnueckne u XuMu4deckue cBorctsa coneil. [lonydyenue coneit.

I'eneTnyeckas CBSA3b MEXAY KJIaCCAMHU HEOPTaHUYECKHUX COCIUHEHHMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpe/eJIeHUEe COAEpPKaHMUS KHCIOpOJa B BO3AyXe, IOJIydeHHE, cOoOHMpaHue, pacro3HaBaHHE W H3Y4YEHHE CBOICTB
KHCI0po/ia, HaOJII0OJeHHE B3aUMOJECHCTBUS BEIIECTB C KHUCIOPOJOM M YCIOBHS BO3HHMKHOBEHHS W TNPEKpalleHHs ropeHus (moxapa),
O3HAaKOMJIEHHE C O0pa3llaMM OKCHUJOB M ONHCAaHME WX CBOWCTB, NOJy4eHHE, COOMpaHHE, paclo3HaBaHHE M H3YYEHHUE CBOICTB BOJOpOJA
(ropenwue), B3auMoeiicTBrue Bojgopoaa ¢ okcuaom meau (II) (Bo3MOXXHO MCTOTB30BaHKE BUIECOMATEPUATIOB), HAOMIOIEHHE 00Pa3IlOB BEIIECTB
KOJINYECTBOM | MOJIIb, HCClIeZIOBaHHE OCOOEHHOCTEH pacTBOPEHHUS BELIECTB C Pa3IMYHOW PaCTBOPUMOCTHIO, NMPUTOTOBJIEHHE PACTBOPOB C
OTpeNieIEHHOW MaccOBOM JI0Jei pacTBOPEHHOTO BEIECTBA, B3aMMOJACHUCTBUE BOJBI C MeTallaMM (HAaTpUeM U KajbleM) (BO3MOXHO
UCIIOJIb30BaHUE BUIEOMATEPUANIOB), UCCIIEOBAaHIE 00Pa31[0B HEOPIaHNYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOI€HUE U3MEHEHUS! OKPACKU
WHAMKAaTOPOB B pacTBOpPax KUCIOT M IIEJIouel, u3ydeHue B3aumoneicTBusa okcuga menu (II) ¢ pacTtBopoMm cepHOM KHCIOTBI, KUCIOT C
METaJUIAMM, PEaKIHWi HEUTpaIu3alny, MOJYy4eHHE HEPACTBOPHUMBIX OCHOBAHHWM, BBITECHEHHME OJHOTO MeTajula IPYTMM W3 pacTBOpa COJIH,
pelIeHre SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelne Kiaccbl HEOPraHUYECKUX COETMHEHUIN.

Iepuonuveckuii 3akoH u Ilepuoanyeckas cucrema xummuueckux 3jeMmeHToB [I. U. MenneneeBa. CtpoeHue aToM0oB. XUMHYECKAast
¢BfA3b. OKHCIUTEILHO-BOCCTAHOBHUTE/IbHBIC PEAKIHU



[TepBble MONMBITKY KJIACCU(PUKALNN XUMHUUECKHUX 3JIeMEHTOB. [IoHsATHE O TPYIax CXOAHBIX JEMEHTOB (IEeJI0YHbIE U IIeI0YHO3EeMETbHbIE
METaJIJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOPbIE 00pa3yloT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepunonnueckuii 3akoH. [lepuoanueckas cucrema xumuueckux aemeHToB /. 1. MenneneeBa. KopoTkonepuoaHas u JJIMHHONIEPUOAHAS
dopmsl [lepuoauuaeckoii cuctembl xumuueckux neMeHToB 1. . Menaeneea. [lepuossl u rpymnmnel. @U3HUECKUil CMBICT TOPSIIKOBOTO HOMEpa,
HOMEPOB MEepUOoa U TPYIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX sifiep. M3orombl. DnekTpoHsl. CTpoeHHEe AIIEKTPOHHBIX 000JI0UeK aTOMOB MEpBbIX 20 XMMHUYECKHX
anemeHToB llepuonnueckoi cucremsl J[. . MenaeneeBa. XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTA MO €ro noyiokeHuto B Ilepunonnueckoi
cucteme /1. 1. Menpaeneena.

3aKOHOMEPHOCTU WM3MEHEHUsl paJyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO TpYIIaM U
MEPHOJIaM.

3nauenue llepuoamueckoro 3akoHa u Ilepmoanueckold CUCTEMbl XMMHYECKUX 3JEMEHTOB JI pa3BUTHS Hayku W npaktukd. . U.
MenneineeB — yU4EHbBIN U IPaXKIaHUH.

Xumuueckas cBa3b. KoBaneHnTHas (1oJisipHas U HETIOJISIPHAS) CBSI3b. DJIEKTPOOTPHUIIATEIIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBSI3b.

Crenenb okwucieHus. OKHCIUTENbHO--BOCCTAHOBHUTENIbHBIE peakiuu. [Iporecchl OKucaeHUs W BoOcCTaHOBIEHUA. OKHUCIUTENTU H
BOCCTAaHOBHUTEJIH.

Xumuueckuii IKcnepumenm:

M3y4eHHe OOpa3IOB BEIIECTB METAUIOB M HEMETaUIOB, B3aMMOJCHMCTBHE THAPOKCHAA IIMHKA C PacTBOpaMH KHCIOT W IIeNOueH,
MPOBEJICHUE ONBITOB, WUIIOCTPUPYIOIINX TMPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii (TOpeHue, peakluu paszloKeHus,
COEJTMHEHUS).

Mesicnpeomemmuwie cea3u

Peanuzarus MeXNpeMETHBIX CBS3EH MPU U3YUCHUH XUMUHU B § KJIacCe OCYIIECTBIISIETCS Yepe3 UCTIOIb30BaHNE KaK OOIUX €CTECTBEHHO-
-HAYYHBIX TTOHSATUHN, TAK U TTOHSATUH, SIBIISIOMMUXCSA CUCTEMHBIMU IS OTACIBHBIX TIPEIMETOB €CTECTBEHHO--HAYYHOTO IIMKJIA.

OO0mIre ecTeCTBEeHHO--HAyYHbIE TOHATHS: HAyYHBIH (DaKkT, TUMIOTE3a, TEOPHs, 3aKOH, aHAIN3, CUHTE3, KiIacCHU(UKAIUS, TEPUOIUIHOCTD,
HaOJIIOZICHUE, DKCIIEPUMEHT, MOJISTTUPOBAHNE, U3MEPEHHUE, MOJIENb, SIBJICHUE.

®dusnka: marepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHWJ, W30TONbI, PaJMOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUN 3apsi,
BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSHME BEIIECTBa, ra3, (pU3MYecKHe BEIMYUHBI, CIUHUIBI U3MEPEHUS, KOCMOC, TUIAHETHI, 3BE3/bI,
Conuue.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEpPAIIbI, TOPHBIE TIOPO/IBI, TIOJIE3HBIE NCKOMTAeMbIe, TOTUTUBO, BOJAHBIC PECYPCHI.



9 KIIACC

BemecTtBo 1 XUMHYeCKas peaKuust

[Tepuoauueckuii 3akoH. [lepuoauueckas cucrtema xumuueckux snemeHToB JI. M. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB XMMHYECKUX 3JIEMEHTOB IEPBBIX TPEX MEPUOJOB, KalMs, KalbLMS M UX COEIMHEHUH B COOTBETCTBUHU C IOJIOKEHUEM
2JIEMEHTOB B lIeproauyeckoi cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUIbl XUMHYECKOW CBs3M. THUMBI KPUCTANIMYECKHUX PEIIETOK, 3aBUCHUMOCTb CBOMCTB BEIECTBA OT THIIA
KPUCTAJTIMYECKON PEIIETKU U BU1a XMMUYECKOH CBSI3H.

Knaccugukanus 1 HOMEHKJIaTypa HEOPraHMYECKHUX BEIECTB. XMMHUYECKUE CBOMCTBA BEILIECTB, OTHOCSIIUXCSA K Pa3IMYHBIM Kiaccam
HEOPraHUYECKUX COECAVHEHUN, TEHETUYECKAsl CBSI3b HEOPIraHUUECKUX BEILECTB.

Knaccugukanus XMMUYECKUX peaKkLUd HO pa3IMyHbIM IpU3HAKaM (IO YHMCIYy M COCTaBy Y4YacTBYIOIIMX B pPEaKLUU BEILECTB, I10
TerIoBOMY 3((eKTy, Mo M3MEHEHHUIO CTETEeHEH OKHCICHHS XUMHUYECKUX 3JIEMEHTOB, 10 OOPaTUMOCTH, 10 yYacTHIO KaTajau3aTropa). JK30- H
HHIO0TEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPABHEHHUSI.

[TonsiTue 0 ckopocTH XuMH4eckoi peakuuu. [Tousitue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUUYECKUX peaklusax. [loHsTre 0 roMOreHHBIX U
rereporeHHbIx peakuusax. [lonstue o karanuse. [loHsTHE 0 XMMUYECKOM paBHOBeCUU. DaKTOPHI, BIUSIOLUIUE HA CKOPOCTh XUMHUECKON PEeaKIU
U TI0JIO’KEHUE XUMUYECKOTO PaBHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKLUU, JJIEKTPOHHBIA OallaHC OKHCIUTEIbHO-BOCCTAaHOBUTENbHOU peakiuu. CocraBieHue
YPaBHEHHMI OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEaKIUil ¢ UCIOIb30BaHUEM METOA MIEKTPOHHOI0 OajaHca.

Teopus NEKTPONUTHYECKON AMCCOLUALMM. DIEKTPOJIMTHI U HEINEKTPOINThl. KaTHOHBI, aHMOHBI. MeXaHu3M QUCCOLMaluu BEUIECTB C
Pa3IUYHBIMU BUAAMU XUMHUYECcKO# cBs3u. Crenens aucconuanuy. CuiabHbIE U cl1adble 3JIEKTPOIUTHI.

Peakuuu noHHoro oOMeHa. YcinoBHUs MPOTEKaHUs peaklnii MOHHOTO OOMEHa, MOJIHbIE U COKpPALEHHbIE MOHHBIE YPABHEHMS pEaKIuil.
CBolicTBa KHCIIOT, OCHOBaHMM M COJI€l B CBETE MpPEICTaBICHUM 00 AJIEKTPOJIUTHUYECKOW aucconnanuu. KayecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJIENSAMU KPUCTAJUIMYECKHX PEHIETOK HEOPraHMYEeCKHUX BEIIeCTB — METAJUIOB M HEMETauloB (Tpadura M ammasa),
CJIOKHBIX BEIIECTB (XJIOpUAA HATPHs), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKLUU OT BO3AECUCTBHS PA3IUYHBIX (PAKTOPOB,
MCCJIEJOBAHKE IEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IIPOLECCA JUCCOLMALNN KUCIIOT, IIEJI0UYeN U coslel (BO3MOKHO MCIIOIb30BaHUE BUJIEO
MaTepHaloB), MPOBEACHNUE OMBITOB, MJUTIOCTPUPYIOUINX NMPHU3HAKK MPOTEKaHUs peakiuil HOHHOro oOMeHa (oOpa3oBaHUE OCAJKa, BbIIEIECHUE
ra3a, o0Opa3oBaHU€ BO/Ibl), OIIBITOB, MJUTIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX Peakuil (frOpeHUe, peakiuu pas3ioKeHUs,
COEIMHEHUS ), pacCllO3HABAHUE HEOPTaHMUECKUX BEIIECTB C MOMOIIbIO KAUECTBEHHBIX PEAKIMil Ha HOHBI, pEIIeHHEe HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeraJuibl 4 MX COeJUHEHHA



OOmast xapakrepucTuka rajioreHoB. OCoOE€HHOCTH CTPOCHMs aTOMOB, XapaKTepHble CTeNeHU okucieHusd. CTpoeHue U QunuecKkue
CBOWCTBA MPOCTBIX BELIECTB — TaJOr€HOB. XMMHUYECKHE CBOMCTBA Ha INpuMepe Xjopa (B3auMOJEHCTBHE C MeTaUlaMu, HEMeTalllaMu,
menoyamu). Xsopoogopos. CoiisiHas KHCIOTa, XMMUYECKHE CBOICTBa, MOJydyeHHe, NMpuMeHeHue. JlefcTBHe XJiopa U XJIOpOBOJAOpOJa Ha
OpraHu3M yesoBeka. BaxkHeliue XJI0puabl U UX HAXO0XKJIEHUE B IIPUPOJIE.

OO6mas xapakTepuctuka 31eMeHTOB VIA-rpymmbl. OcoOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTENEeHHW OKucieHus. CTpoeHue H
¢u3nUeckre CBOWCTBA MPOCTHIX BEHIECTB — KUCIOPOIA U Cephl. AJITOTPOITHBIE MOIU(BHUKAIIMH KHCIOPOAa U cepbl. XMMHUYECKUE CBOHCTBA CEPHI.
CepoBonoponi, cTpoeHue, (pU3NIECKUe U XMMHUYECKHe CBOWCTBA. OKCHIBI Cepbl KaK MPEACTaBUTENIM KUCIOTHBIX OKCHIOB. CepHas KHUCIOTa,
¢du3nyeckne M XMMUYECKHE CBOMcTBa (00IME Kak MpeICTaBUTENs Kilacca KUCIOT M crenuduueckue). XMMUUECKUE peakluH, Jexalue B
OCHOBE ITPOMBILIIEHHOT'O CI0c00a MosydeHus: cepHoi Kuciothl. [Ipumenenue cepHoit kucaoTel. Cou cepHOM KUCIOThI, KAYECTBEHHAs peaKIus
Ha cyibdar-uoH. HaxoxnaeHue cepbl U €€ coelMHEHUH B Ipupoae. XUMHUECKOE 3arpsi3HEHHE OKpYXKarollell cpelbl COeIMHEHHUSIMU CEepbl
(KMCIIOTHBIE 10K, 3arpsA3HEHUE BO3IyXa U BOJJOEMOB), CIIOCOOBI €r0 MPel0TBpaILCHHS.

OOmast xapakrepuctuka 3j1eMeHTOB VA-rpynnbsl. OcoOEHHOCTH CTPOSHHMsI aTOMOB, XapaKTepHbIE CTENEHH OKUCIEHUs. A30T,
pacmpocTpaHeHHe B pupoje, pu3NuecKue U XuMU4eckue cBoiictBa. Kpyrosopor azora B nmpupoae. AMMHUakK, ero GU3N4ecKue U XMMHUYECKHUE
CBOWCTBA, MoyiyueHue u npuMeHeHune. Conm aMMOHUS, UX GU3NUECKHE M XUMHUUECKUE CBOMCTBA, puMeHeHre. KadecTBeHHast peakiysi Ha HOHbI
aMMOHHS. A3OTHas KHUCIOTa, €€ MoiydyeHHe, (U3NYECKHe W XHMHUYECKHe CBOWCTBA (0OIIMe Kak MPEeICTaBHTENs Kiacca KHCIOT |
cnenuduyeckne). Mcrnonp30BaHHe HUTPATOB U COJICH aMMOHHS B KaUECTBE MUHEPATBHBIX yI0OpeHUH. XUMHUYECKOE 3arpsi3HEHIE OKPYKAIOIIEH
Cpezbl COETUHEHUSIMU a30Ta (KUCIOTHBIE JOXK]IU, 3arpsi3HEHHE BO3/lyXa, MMOUBbI U BO0EMOB). Docdop, amtorponHsie Moaudukanuu docdopa,
¢usnueckue u xumudeckue cpoictBa. Oxeup ¢ochopa (V) um dochopHas kucnora, puznyeckrue U XMMHUYECKHE CBOMCTBA, MOTy4EHHE.
Hcnonb3oBanue GpocdaToB B KaueCTBE MUHEPAIbHBIX YI0OpEHU.

OOmast xapakrepuctuka 31eMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHble CTENEHHM OKHUCIEHHs. YTJepo[,
AJUIOTPOIIHBIE MOAU(UKALNK, PACIPOCTpaHEHUE B TpHUpoe, (Pu3nueckrue U XUMUYECKHe cBoWcTBa. AncopOuus. KpyroBopor yriepona B
npupone. Oxkcuabl yriepoja, UX (PU3NYECKHE U XMMHUYECKHE CBOMCTBA, JEWCTBHE Ha JKUBbIE OPraHU3MBbI, MOJIYYEHHE U NPHUMEHEHHE.
DKOoJIOTHYECKUEe MpoOJieMbl, CBs3aHHbIE ¢ okcuaoM yriepoaa (IV), rumoresa 1y100aNbHOTO TOTETUICHHWS KIIMMAaTa, MApHUKOBBIM A EKT.
VYronpHas KuciaoTa ¥ e€ coyu, uX pU3nYeckrue 1 XuMUYEeCKHe CBOMCTBA, MOJyyeHne u npuMeHeHne. KauectBenHas peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAULIMHE, TPOMBIIIIICHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHayanbHble TMOHATHS 00 OpPraHMYECKUX BEIIECTBAX KAaK O COEAMHEHHUSAX yriepoja (MeTaH, 3TaH, 3TWJIEH, alleTWJIEeH, 3TaHOJ,
[JIMIEPUH, YKCycHas KucioTa). [IpupoHble HCTOUHUKHU YTIIEBOAOPOIOB (YTroJb, IPUPOIHBIHN a3, HePTh), MPOAYKTHI UX MepepaboTKu (OeH3UH),
UX pojb B OBITY M MPOMBINUIEHHOCTH. [ToHATHE O OMONOTHYECKM BaXKHBIX BEILIECTBAX: JKUPaxX, Oelkax, yrieBoAax — M HUX POJU B >KHU3HU
yesioBeka. MarepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUUECKUX COECAMHEHUH.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOICTBa, MoixydeHue W npuMmeHenue. CoenuvHeHuss KpemMHUs B npupoje. OOuiue
npeacraBieHus 06 okcuae kpemuus (IV) u kpemuueBoii kuciore. CHIMKAThI, MX UCIIOJIH30BaHUE B OBITY, B MIPOMBIUICHHOCTH. BakHeimme
CTPOMTENbHbIE MaTepuanbl: KEepPaMHUKa, CTEKJIO, LIEMEHT, OETOH, »kene300eToH. [IpoGiembl 0e301acHOr0 HMCHOIb30BAHUS CTPOMTENBHBIX
MaTEpUAJIOB B IOBCEAHEBHON XKU3HU.



Xumuueckuii IKCnepumMeHm:

u3ydeHue o0pa3l0oB HEOPTaHWYECKUX BEIECTB, CBOWCTB COJIAHON KHCJIOTHI, MPOBEICHNE KAYECTBEHHBIX PEaKLUUN Ha XJIOPUA-HOHBI U
HaOJI0/IeHUE MTPU3HAKOB WX MPOTEKAHUs, OMbIThI, OTpaXkaronire GU3NIecKue U XUMUYECKHEe CBOMCTBA raJOreHOB M UX COECAMHEHUH (BO3MOMXHO
UCIIONIb30BaHUE BUACOMATEPUATIOB), O3HAKOMIIEHHE C 0O0paslaMu XJIOpUIOB (TAJOTEHUIOB), O3HAKOMJICHHE C oOpa3mamMu cepel U e
COCIUHEHUSIMU  (BO3MOXKHO HCIIOJIb30BAaHHWE BHJIEOMATEPHANIOB), HAONMIOJEeHUE Tporecca OOyrauBaHUS caxapa TMoj JACHCTBHEM
KOHIICHTPUPOBAHHOW CEpHON KHUCIIOTHI, N3yUYe€HHE XMMHYECKHX CBOWCTB pa30aBICHHON CEPHOM KHCIOTHI, POBEICHIE KaYeCTBEHHON peaKIlHH
Ha Ccynb(aT-uOH W HAOIOJCHUE TpU3HAKa €€ MPOTEKaHUs, O3HAKOMIICHHE C (PM3MYECKMMH CBOMCTBAMU a30Ta, ¢ocdopa W UX COSAMHCHHU
(BO3MOXKHO HCIIOJIb30BAHHE BHUJEOMATEPHANIOB), 00pa3liaMu a30THBIX U (PochOopHBIX ynoOpeHul, noiaydeHue, coOMpaHue, paclo3HaBaHUE U
W3yYeHHUE CBOWCTB aMMHaKa, IPOBEJCHHE KaYyeCTBEHHBIX peakiuil Ha MOH aMMOHMS U (pochaT-uOH M U3YUYEHHE MPU3HAKOB MX MPOTEKAHUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOM Aa30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAHHE BHJIEOMATEPHANIOB), H3yYEHUE MOJIENei
KPUCTANIMYECKHUX PEHIETOK anmasa, rpadura, ¢pyiepeHa, 03HaKOMJICHHE C MPOIIECCOM aJICOPOIMHM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM W yCTPOWCTBOM IMPOTHMBOrasza, MOJy4YeHHE, COOMpaHue, paclo3HABaHWE U HW3YYEHHE CBOWCTB YIJIEKUCIOrO rasa, MpOBEICHUE
KaueCTBEHHBIX PEAKIMHA Ha KapOOHAT M CUIJIMKAT-MOHBI M M3YYCHHE NMPU3HAKOB WX MPOTEKAHHS, O3HAKOMJICHHE C MPOAYKIIMEH CHIMKATHOMN
MIPOMBIIUIEHHOCTH, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 M0 TeMe «BakHelme HeMEeTaJUIbl U UX COEAUHEHHS».

MeTasjibl M UX COCAUHEHUS

OO0mias xapakTepucTUKa XUMHUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHWHU WX MOJIOXKeHUs B Ilepronuueckoit cucteMe XMMHYECKUX
sanemenToB [[. . MenaeneeBa u ctpoeHus atomoB. CTpoeHre MeTaiuioB. MeTanyeckasl CBsA3b U METaJUIMYecKasi KpUCTAININYECKast PEeIIETKa.
DNEKTPOXUMHUYECKHI Sl HANpsHKeHU MeTauioB. Ddusnueckue U XUMUYEeCcKHe CBOMCTBa MeTamioB. O0mue crnocoObl MOTyYeHUs] METaJIOB.
[TonsiTHE O KOPpPO3UM METAJUIOB, OCHOBHBIE CMOCOOBI 3alIMTHI MX OT Koppo3uu. CmaBbl (CTajb, YyTyH, MIOPATIOMHHHMA, OpoH3a) U X
MPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[[lenounble MeTamibl: mosiokeHue B llepmoamdeckorn cucrteme xumuuyeckux sneMeHToB [[. M. MewnpaeneeBa, CTpO€HHME HX aTOMOB,
HaxoXJeHue B mpupojge. Ousznueckre U XMMUYECKHME CBOWCTBa (Ha mpumepe HaTpus W Kanus). OKCUIBI UM THAPOKCHUJIBI HATPHS W KaJusl.
[IprMeHeHre METOYHBIX METAUIOB U KX COCTUHEHUH.

[IlenoyHO3eMeNbHBIE METAJIIIBI MAarHUK M KaJbLMil: ToJI0)kKeHue B [lepuoandeckoi cucreme xumudeckux sneMeHtoB . M. Menneneena,
CTPOEHUE UX aTOMOB, HaXOXJeHHUE B npupoje. Ouznueckue 1 XMMUYECKUE CBOMCTBA MAarHus W KajbplMs. BaxHellne cCOeIMHEHUs KaJlbLys
(oxcun, ruapokcu, conun). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

Amomunuii: nonoxenue B Ilepuoanueckoil cucreme xummyeckux sneMmeHToB JI. M. MenpaeneeBa, cTpoeHHE aToMma, HAXOXICHHE B
npupoje. Pu3nveckre U XUMUUECKHE CBOMCTBA aTlOMUHUS. AM(OTEpHBIE CBOMCTBAa OKCUAA U THIPOKCH/Ia ATFOMUHHUSL.

Kenezo: nonoxenne B [lepuoanueckoit cucreMe xuMmuueckux 3iemMeHToB Jl. . MenaeneeBa, cTpoeHrne aToMa, HaXO0KICHUE B MIPUPOJIE.
®dusndeckue 1 XUMHIECKHE CBOMCTBA kene3a. Okcubl, ruapokcuabl u conu xenesa (I11) u sxenesa (II1), mx cocras, cBOMCTBA U MOTyUYEHUE.

Xumuueckuii IKCnepumMeHm:

O3HAaKOMJIEHHE ¢ 00pa3[aMH METaJUIOB U CIUIaBOB, MX (PU3MUECKUMU CBONCTBAMU, U3yYEHHUE PE3yIbTaTOB KOPPO3UH METAILIIOB (BO3MOKHO
UCIIOJIb30BaHUE BUAEOMATEpUAIOB), OCOOEHHOCTEW B3aMMOJCHCTBUS OKCHJA KalbliUs W HATpus C BOJOM (BO3MOXKHO HCIIOJNb30BaHHE



BUJICOMaTEpHAiOB), HCCIEAOBaHWE CBOMCTB JKECTKOM BOJBI, Ipollecca TOPEHHUsS Kejle3a B KHUCIOpoAe (BO3MOXKHO UCHOJIb30BaHUE
BUJ/ICOMATEPHAIIOB), IPU3HAKOB MIPOTEKAHKS KAYECTBCHHBIX PEAKIIMil Ha MOHBI: MArHUs, KAJIbIIH, AIFOMUHUS, IMHKa, xerne3a (1) u xxenesa (111),
meau (II), mabmiogeHne W omucaHue MPOIECCOB OKPAIIMBAHUA IJIAMEHM HMOHAMH HATPUS, Kalus U Kalblus (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB), UCCIICIOBaHNE aM(OTEPHBIX CBOMCTB THIPOKCH]IA ATIOMHHMS U THAPOKCHIA IUHKA, PEUICHUE dKCIIEPUMEHTAIBHBIX 33a9
1o TeMe «BaxHelre MeTaibl U UX COSIUHEHUS».

XuMus M OKpy:xamouas cpeaa

BemecTBa 1 mMarepualibl B MOBCEIHEBHOW JKM3HH 4YeJOBEKa. be30macHOe WCIONh30BAaHHE BEIIECTB M XMMHUYECKUX PEAKIUil B OBITY.
[IepBast moMoIIb TPU XUMHUYECKHUX 0KOTaX U OTPABICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYXKaroulel cpenbl (mpenenbHas JomycThMas KoHueHTpauus BemiectB, nanee — [1/IK). Ponp xumum B
pEIIEHUH IKOJIIOTUYECKUX MPOOIIEM.

Xumuueckuit Ikcnepumenm:

u3ydeHue o0pa3oB MaTepHalIoB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MaTePUAIIbI).

Meoswcnpeomemmnbnie ceasu

Peanuzanust MeXIpeIMETHBIX CBSA3ECH MPU U3YUCHUH XUMUU B 9 Kilacce OCYIIECTBISICTCS Yepe3 UCTOIb30BAHUE KaK OOINX €CTECTBEHHO-
HAYYHBIX TIOHSTHH, TaK U TIOHATUM, SBJISIFOIIUXCSI CACTEMHBIMHU JIJIS1 OT/ICTBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO01mue ecTecTBEeHHO-HAYYHBIC MOHSATHS: HAYYHBIH (DaKT, THMOTE3a, 3aKOH, TEOPHs, aHATIN3, CHHTE3, KIACCH(HUKAIU, TICPUOTUIHOCTD,
HaOI0IeHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE, TAPHUKOBBINA dPPEKT, TEXHOIOTHS, MAaTepUAITHI.

®du3nka: marepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHWJ, W30TOMBI, PaJMOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUN 3apsi,
MPOBOJHHKY, TOJYIPOBOJAHUKH, IUDIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJIO, OO0BEM, arperaTHoe COCTOSHHE BEIIeCTBa, Ta3, PacTBOD,
pPacTBOPUMOCTh, KPUCTAJUIMYECKAsl PEUIETKA, CIJIaBbl, (U3MUYECKUE BEIUYUHBI, SIUHUIIBI U3MEPEHUS,, KOCMUYECKOE MPOCTPAHCTBO, IMJIAHETHI,
383151, ComHIle.

buonorus: dortocunres, npixanue, onmocdepa, sKocucTeMa, MUHEpAIbHBIE YI0OPEHUs, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC
BEIIECTBA.

['eorpadus: armocdepa, runpocdepa, MUHEpPAIIbI, TOPHBIE TIOPO/IBI, TIOJIE3HBIE NCKOMTAeMblIe, TOTUTMBO, BOJAHBIC PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS ITPOrpaMMbl OCHOBHOI'O 00I1Iero 00pa30BaHus JOCTUTAIOTCA B X0J1€ 00y4EeHUsI XMMUU B €AMHCTBE y4eOHOM
Y BOCIIUTATEIbHOM AEATENbHOCTH B COOTBETCTBUU C TPATULMOHHBIMH POCCUMCKMMHU COLMOKYJIBTYPHBIMH U J1yXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH,
IPUHATBIMU B OOILECTBE IpaBWJIaMM M HOPMAaMH IOBEIEHHMs M CIOCOOCTBYIOT IpOLlECCaM CaMOIIO3HAHMs, CaMOpPa3BUTHUA U COLMAIU3alUU
00yJarommxcs.

JIMYHOCTHBIE PE3yJbTATHl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJICTBOBATHCS CHUCTEMOH IMO3UTHBHBIX IICHHOCTHBIX OpUEHTALUN H
pacipeHue OmbITa AesITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCIIC B YACTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOT'O OTHOILEHHSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, MCTOPHYECKOMY M HAYYHOMY HACJIEIUI0, IOHUMaHUS 3HAUEHHUs] XMMHYECKOM
HAyK{ B KM3HH COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTH BJIAJETh JOCTOBEPHOM MH(POPMaLUEl 0 MepeloBbIX JOCTHKEHHUSIX U OTKPBITUSAX MUPOBOW U
OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpOWCTBE MUpa U OOLIECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS

MPEJCTAaBICHUS O COIHAIBHBIX HOPMAax W MpaBHJIaX MEXKIMYHOCTHBIX OTHONICHWH B KOJUIEKTHBE, KOMMYHUKATHBHONW KOMIIETEHTHOCTH B
OOIIECTBEHHO MOJIE3HOM, y4yeOHO-UCCIeA0BATEIbCKOM, TBOPUECKON M APYrUX BHJAAX JEATEIbHOCTH, FTOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM
JESTeTHbHOCTH TPU BBIOJHEHUN YYEOHBIX, MO3HABATENBHBIX 3a/1a4, BBHIMOJHEHHH XHUMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHWH YYEOHBIX IPOEKTOB,
CTpeMJICHHSI K B3aMMOTIOHUMAHHUIO W B3aMMOTIOMOIIM B TIPOIecce ITON y4eOHOM e TeIbHOCTH, TOTOBHOCTH OLIEHHBATH CBOE TIOBEIEHUE M TIOCTYITKH
CBOUX TOBapHIIEH C MO3UIMK HPAaBCTBEHHBIX U NPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM ITOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33pPEHUYECKHE IPEJICTABICHUSI O BELIECTBE U XUMHUYECKOW peakIMM, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKU U
COCTABJISAIOLINE OCHOBY JUIsl IOHMMAHUS CYIIHOCTH HAayYyHOW KapTHHBI MUpa, MPEICTaBICHHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS HPUPOJIBI,
B3aMMOCBSA35IX YEJIOBEKA C MIPUPOIHOM CPeIoil, O POJIM XMMHUH B TO3HAHNHU ITUX 3aKOHOMEPHOCTEN;

MO03HABATEIbHBIC MOTHBHI, HAIPaBJIIEHHBIC HA TIOJYYCHNE HOBBIX 3HAHHUI 1O XUMHUH, HEOOXOAMMEBIE [Tl OOBSICHEHHS HAOIFOTaeMbIX IPOIIECCOB
U SIBJICHUH, TO3HABATEIBHOM, MHPOPMAIIMOHHON U YNTATEIILCKOW KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIIEHOW PabOTHI ¢ y4eOHBIMU TEKCTaMH,
CTIPAaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMH WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K O0y4YeHHIO U MO3HAHMIO, JIF0O03HATENIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOPa30BaHMIO, MPOEKTHOW U HCCIIE0BATEIbCKOMN
NesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHS 00YUEHHUS B JajbHEUIIEM;

4) popMupoOBaHUS KYJIBTYPbI 310POBbS:



OCO3HaHHE IIEHHOCTH J>KWU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO, YCTAHOBKM Ha 3I0pPOBbI 00pa3 »KHM3HH, OCO3HAHHE
MOCICICTBUM W HENPHUATHE BPEIHBIX IMPUBBIYEK (YIMOTPEOIECHHS alKOroJisi, HAPKOTHKOB, KypEHHs), HEOOXOJMMOCTH COOJIOIECHUS IPaBHUII
0€3011aCHOCTH TIPH 00paIIeHHH ¢ XHMHUYECKUMH BEIIECTBAMHU B OBITY U pealbHOM KHU3HHU;

5) Tpy10BOro BOCIIMTAHUS

UHTEPEC K MPAKTHUECKOMY M3yYEHHIO MPO(ECCHil U Tpyaa pasiIMyHOrO poja, YBaKCHHE K TPYAY M Pe3yJbTaraM TPYIOBOW JESTEILHOCTH, B
TOM YHCJIE Ha OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUN 110 XMMHUHU, OCO3HAHHBIA BBIOOP MHIUBUAYAJTLHON TPASKTOPHH MPOAOIDKEHHS 00pa30BaHuUs C
y46TOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTHM K XHUMHUHU, OOIISCCTBCHHBIX HWHTEPECOB M MOTPEOHOCTEH, yCHemHoW mnpodeccuoHaIbHON
JESTEILHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHM, TOTOBHOCTD aJalITHPOBATHCS B MPO(ECCHOHAIBHON cpejie;

6) IK0JIOrHYeCKOTr0 BOCIUTAHUSA:

IKOJIOTMYECKH 1[e7IeCO00pa3HOe OTHONICHNE K MPHPOJIC KaK MCTOUYHUKY KHM3HHA Ha 3eMjie, OCHOBE €€ CyIIeCTBOBaHHs, TOHUMAHUE [IEHHOCTH
3JI0pOBOr0 W 0€30mMacHOro obpasa >KM3HH, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (H3MYECKOMY M MCHXHYECKOMY 370POBBIO, OCO3HAHHE
[IEHHOCTH COOJTIO/IEHHS TIPaBHUII GE30IIaCHOTO MOBEICHHUS MTPU paboTe ¢ BEIECTBAMH, & TAK/KE B CHTYAIIHUAX, YTPOKAOIINX 37I0POBBIO H KU3HHU JIO JIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, TOJyYacMble TIPH W3y4EHHH XUMHH, IS PEICHHs 3a/ad, CBI3AHHBIX C OKPYXKAIOIIEH MPUPOIHON CPeIoi,
AJI ITOBBIIICHUSA YPOBHS SKOJIOTHYECKOU KYJbTYpPbI, OCO3HAHUA ri100aJIbHOTO XapaKkTepa 3KOJIOTHUICCKUX HpO6HCM n HyTefI HX PCIICHUA ITOCPCACTBOM
MCTOAOB XMMHUH, SKOJOTHICCKOI'0 MBIIIJICHUA, YMCHUA PYKOBOJICTBOBATHCA UM B HO3HaBaTCJIBHOfI, KOMMYHHKaTHBHOﬁ u COHI/IEUH)HOI‘/JI ITPaKTHKE.

METAIIPE/IMETHBIE PE3YJIBTATDI

B cocraBe meTanpeaMeTHBIX Pe3yabTaTOB BBIACISIOT 3HAUMMBIE TSI (GOPMHUPOBAHHS MUPOBO33PEHHUS OOIICHAYYHbIE MOHATHS (3aKOH, TEOPHUS,
MPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOPbIe HCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYeOHBIX MpeaMeTax U
MO3BOJISIFOT HA OCHOBE 3HAHUU U3 ATHX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O IETOCTHONW HAYYHON KapTHHE MUpa, U YHUBEpCaIbHbIE YdeOHbIE
neicTBus (MO3HABaTENbHBIE, KOMMYHUKATHUBHBIE, PETYISITUBHBIE), KOTOpble OOecrneuynBaoT (HOPMHpPOBAHHE TOTOBHOCTH K CaMOCTOATEIHLHOMY
MJITAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOU NesATETLHOCTH.

IMo3naBaTebHBIE YHHBeEPCcAJbHbIE YUeOHbIE AelCTBUS

ba3oBble JJornueckue AeHcTBHUA:

YMEHUS HCIIOIh30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS MMPU OCBOSCHUW 3HAHWM: PAaCKPHIBATH CMBICT XUMHYECKUX MMOHATHN (BBIACIATH MX
XapakTepHbIC MPHU3HAKH, YCTAaHABIWBATh B3aUMOCBS3h C JIPYTUMHU TOHATHSMHU), WCIOIB30BAaTh MOHATHS ISl OOBSCHEHUS OTIEIbHBIX (DAKTOB U
SIBIICHUH, BHIOMpATh OCHOBAHMSI M KPUTEPHH JUISl KIACCH(PUKAIMK XMUMHUYECKUX BEIIECTB U XUMHYECKHX pPEaKIUil, YCTaHaBIMWBAaTh MPUYUHHO-
CIIEJICTBEHHBIE CBS3H MEKIY 00bEKTaMU U3YUCHHsI, CTPOUTH JTIOTHUYECKHUE pacCykIeHUs (MHAYKTUBHEIE, IEAYKTUBHBIE, IO aHAIIOTHH), IeTaTh BBIBOJIBI
M 3aKJIIOYEHHUS,

yYMEHHE MPUMEHSTH B MpoIlecce MO3HAHUS TOHATHS (IIPEIMETHBIC U METANPEIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, UCTIOIb3yeMbIEe B
XUMHUH, TPEeoOpPa30BBIBaTh MIUPOKO MPUMEHSIEMbIC B XMUMHH MOJIEIbHBIC TPEACTABICHUS — XUMHYECKHN 3HAaK (CHMBOJI 3JIEMEHTA), XHMHUUYECKast
dbopmyna U ypaBHEHHE XUMUYECKON PEaKIMK — MPH PelIeHUH YIeOHO-TI03HABATEIbHBIX 3a/1a4, C YYETOM ITHX MOJICIBHBIX MPEICTAaBICHUIN BBISBIIATH



U XapaKTepHU30BaTh CYIIECCTBEHHBIC NPU3HAKA HM3y4aeMbIX OOBEKTOB — XHWMHYECKHUX BEIIECTB M XHMMHUYECKMX pPEaKIHid, BBIABIATH OOIINE
3aKOHOMEPHOCTH, IPUUYUHHO-CIICACTBEHHBIE CBSI3U U MPOTUBOPEUHS B U3yYaeMbIX MPOIIECCAX U SIBICHUSX.

Ba3oBble uccienoBarejabcKue NecTBUA:

YMEHHE UCII0JIb30BaTh IMOCTABJIEHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA IMO3HAHUS, a TAK)KE B KAUECTBE OCHOBBI JUIsI (POPMHUPOBAHUS TUIIOTE3BI
IO TMPOBEPKE MPaBUIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

npUOOpEeTeHUE OMbITA 10 JIAHUPOBAHUIO, OPTaHU3AIMU U IPOBEJACHUIO0 YYCHHUECKUX IKCIIEPUMEHTOB, YMEHUE HA0II0JaTh 3a X0JI0M Ipoliecca,
CaMOCTOSITENILHO MPOTHO3MPOBATH €r0 Pe3yibTar, (GOpMyIHpoBaTh 000OIICHUS M BBIBOABI 10 PE3yJbTaTaM MpPOBEIEHHOTO OIBITA, UCCIEIOBAHMS,
COCTaBIISATh OTYET O MPOJICTAHHON padoTe.

Pa6ora ¢ undopmanmueii:

yYMEHHE BBIOMPATh, aHAIM3UPOBATh U MHTEPIPETUPOBATH UH(DOPMALIMIO Pa3TUYHBIX BUAOB U (HOPM MPEACTaBICHUS, MOTYyYaeMyl0 U3 Pa3HBIX
MCTOYHUKOB (Hay4YHO-TIOMYJSIpHAsl JUTepaTypa XUMHUYECKOTO COJEpKaHUsl, CIpaBOYHbIE MOCOOUs, pecypchl MHTepHETa), KPUTUUYECKH OLIEHHWBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

YMEHHE NMPUMEHATh PAa3JIMYHble METOIbl M 3alpOChl MPHU MOUCKE U O0TOOpe MHGOPMAIMU U COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOIUMBIX IS
BBITIOJIHEHUSI YYEOHBIX M IO3HABATENBHBIX 3334 ONPEACIEHHOTO THIA, MPUOOPETEHHE ONbITa B OOJIACTH HCIOJIH30BAaHUS HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMH, OBJaJ€HHE KYJIbTYpPOH aKTHMBHOTO MCIIOJIb30BAHMS PA3JIMYHBIX IMOMCKOBBIX CHCTEM, CaMOCTOSITEIIBHO BBIOMPATh
ONTUMANIBHYI0 (OpPMY MpEICTaBICHHUsT MHPOPMALMU W WUTIOCTPUPOBATh pEIIaeMbIe 33JaYdl HECIOKHBIMH CXEMaMH, JAWarpaMMaMi, JIPYTUMHU
dhopmamu rpaduKu ¥ UX KOMOUHAIIMSIMU;

YMEHHE UCHOJb30BaTh M AaHAIU3UPOBaTh B Ipoliecce Y4yeOHOM U MCCIIENOBaTENbCKOM JEATeNbHOCTH HWH(MOPMAIMI0 O BIUSHUU
IIPOMBIIIJIEHHOCTH, CEIILCKOTO X0341CTBA U TPAHCIIOPTAa HA COCTOSIHUE OKPY’KAIOIIEH IPUPOIHOM CPENBI.

KoMMmyHuKaTHBHBIC yHHBeEpCcaabHbIe y4eOHbIC JeHCTBHUA:

YMEHUS 3a/1aBaTh BOIPOCH! (B XOje AHajora W (WiM) JAUCKYCCHUH) IO CYLIECTBY OOCYXIaeMoil TeMbl, (OpPMYIHPOBAaTh CBOM MPEIIO0KEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS TIPEIOKEHHOMN 3a/1auu;

YMEHHS TPEJCTaBIATh MOJTYYEHHbIE PE3YyJbTaThl [MO3HABATEIBHON JESATENHOCTH B YCTHBIX M MUCBMEHHBIX TEKCTaX; JelaTh MPE3EHTAIUI0
pPEe3yIbTATOB BBHITIOJIHEHHUS XUMHUYECKOTO JKCIepuMeHTa (1abopaTopHOTO OMBITA, JTAOOPAaTOPHOW pabOThl MO HMCCIETOBAHUIO CBOWCTB BEIIECTB,
y4eOHOTO MPOEKTA);

YMEHHSI y4EeOHOTrO COTPYJIHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HABaTENIbHON M HCCIEA0BATEIbCKOW NEATENbHOCTH MpPU PEIIeHUU
BO3HHUKAIOIMIKUX MPOOJIEM Ha OCHOBE y4yéTa OOIIMX MHTEPECOB M COTJIACOBaHMS MO3MLMN (0OCYXIEHHS, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBI»,
KOOp/AMHAIIHMSI COBMECTHBIX JICHCTBUH, ONpe/ieNieHre KPUTEPHEB 0 OIIEHKE KaueCcTBa BHIIIOJHEHHOMN paboThI U JpyTHe).

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiCTBHSA:

YMEHHUE CaMOCTOSITEIbHO OIPENeNATh LEIH JeSITeIbHOCTH, IUIAHUPOBATh, OCYLIECTBISATh, KOHTPOJIUPOBATb W TNPH HEOOXOAMMOCTHU
KOPPEKTUPOBATh CBOIO JIEATENBHOCTh, BRIOUPATh Hanbosee 3(pPpeKTuBHbIE CrIOCOOBI pelIeHNs Y4eOHBIX U MO3HABaTENbHBIX 33]a4, CAMOCTOSTEIILHO
COCTaBJISITh MU KOPPEKTHUPOBATH MPEIJIOKEHHBIM alroOpuTM JEHCTBUN MpU BBINOJIHEHUU 33JaHUM C Y4ETOM TMONIY4YEHHMs] HOBBIX 3HaHHM 00



HU3Yy4aCMbIX 00BeKTax — BCIICCTBAX W PCAKIUAX, OUCHHUBATL COOTBCTCTBHUC IMOJIYYCHHOI'O PC3yJibTaTa 3asiBJICHHOM ejr, YMCHUC HCIIOJb30BATh U

AHAJIIM3UPOBATh KOHTCKCTEI, IIpE€AJIara€MbI€ B YCIIOBUH SaﬂaHHﬁ.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMETHBIX pe3yabTATOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEpIKAaHUS, YCTAaHOBICHHOTO MJAaHHOW QenepanbHOil paboueit
POrPaMMOii, BBIIEISIOT: OCBOCHHBIE O0YJAIOIIUMUCS HAyYHBIC 3HAHUS, YMEHHUS U COCOOBI NeHCTBUH, crienuruecKue sl MPeIMETHON 00macTu
«XUMHS», BUIBI IEATEIBHOCTU MO MOJYYSHUIO HOBOTO 3HAHMS, €T0 MHTEPIPETALUH, IPeoOpa3oBaHUIO U NMPUMEHEHHIO B PA3IMYHBIX y4EOHBIX U

HOBBIX CUTyallHUAX.

K KOHLIY O6y‘IeHI/IH B 8 KJ1acce NMpEAMCETHBIC PE3YJIbTAThI HA 0a3o0BOM YPOBHEC JOJIZKHBI OTPAXKATh C(i)OpMI/IpOBaHHOCTb y O6y‘IaIOIJ_[I/IXC$I YMGHI/Iﬁi

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHSATUMH: aTOM, MOJIEKYJa, XUMHUYECKHM 3JIEMEHT, MPOCTOE BEILECTBO, CIOXKHOE BELIECTBO,
cMech (OJTHOpOJHAs U HEOAHOPOJHAs), BaJIEHTHOCTb, OTHOCUTENIbHAS aTOMHas M MOJIEKYJsSIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBas J0Js XMMHUYECKOIO 3JIEMEHTa B COEAMHEHUM, MOJIAPHBIA OO0BEM, OKCHJ, KHUCJIOTa, OCHOBAaHHE, COJlb,
JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIEHMs, XUMMYECKass peakuus, KiIacCUPUKALMs peakUuil: peakuud COEAMHEHUs, PpeaKIUH
pa3ioKEHUs, peaklMM 3aMelleHHs, Peakuud OOMEHa, 3K30- U SHAOTEPMHUYECKUE peaklUH, TeIoBoM 3(ddeKT peakuuu, sapo aToma,
JIEKTPOHHBIN CJIOH aToma, aToMHasi OpOMTajb, paJAUyC aTOMa, XUMHUYECKasl CBSI3b, NOJSPHAS U HEMNOJspHAas KOBAJIECHTHAs CBA3b, MOHHAS
CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCOBasi J10JIs BEIIECTBA (MIPOLEHTHAs: KOHIIEHTPALUs) B pacTBOPE;

WJUTIOCTPUPOBATh B3aHUMOCBS3b OCHOBHBIX XUMUYECKHUX MIOHATUN U IPUMEHSATH 3TH MOHSTHS IIPH ONIMCAHUM BELECTB U UX MPEBPAILECHUI;
HCI0JIb30BaTh XMMHUECKYIO0 CUMBOJIUKY JIJIsl COCTaBJIEHMs OPMYJI BEIIECTB U ypPaBHEHUIN XUMUYECKUX PEaKIUi;

OTIpe/IENATh BAJIEHTHOCTh aTOMOB AJIEMEHTOB B OWHApHBIX COEIMHEHHUSAX, CTENEHb OKHUCIEHHUS 3JEMEHTOB B OMHApPHBIX COEAMHEHHUSX,
MIPUHA/IJIEKHOCTh BEIIECTB K ONpEeAEeNEHHOMY KJIACCy COEAMHEHHMH 1o (opMyliaM, BHUJ XMMHYECKON CBA3M (KOBaJIEHTHAs M MOHHAs) B
HEOPraHUYECKUX COCTUHEHMSIX;

packpsiBaTh cmbica [lepuonudeckoro 3akona J[. YI. MenneneeBa: 1eMOHCTpUPOBATh OHMMAaHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX 3JEMEHTOB OT UX MoJjiokeHus B [lepuognueckoi cucreme, 3aKOHOB COXpPAaHEHHUS MAacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YUEHHs, 3aKOHa ABOraipo;

OINKCHIBATh U XapakTepu3oBaTh TabauuHyto ¢opmy I[leproanyeckoil cUCTEMbl XMMHUYECKHX 3JIEMEHTOB: pa3jivyaTh MOHSATHUS «TJIaBHas
noarpynna (A-rpynna)» u «mobounas noarpynmna (b-rpynmna)», mansie 1 001bIIKMe EPUObI, COOTHOCUTH 0003HAYEHUS], KOTOPHIE UMEIOTCS
B Tabmuie «llepuonnueckas cucrema xumudeckux aneMmeHToB JI. M. MenzaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, 001ee YNUCIIO JIEKTPOHOB U pacIipe/ie]IeHHE UX M0 JIEKTPOHHBIM CIIOSIM);
KJ1acCu(UIIUPOBAaTh XUMHUECKUE DJIEMEHThI, HEOPraHWYECKHE BELIECTBA, XMMUYECKHE peakiUH (IO YUCIy M COCTaBY YYacCTBYIOLIMX B
peaKIiu BEIIECTB, M0 TeIIOBOMY dhdeKTy);



XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHUMHYECKHE CBOWCTBA BEIIECTB PAa3UYHBIX KIIACCOB, IOATBEP)KAAs OIMCAaHHE TPUMEpPaMHU
MOJICKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMUYICCKUX PEAKIUI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT MX KQYECTBEHHOTO COCTaBa, BO3MOKHOCTH NPOTEKAHUSI XUMUYECKUX ITPEBPAIICHUH B
Pa3IUYHBIX YCIOBUSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJI0 XHMHYECKOTO 3JieMeHTa 1o (opmyne
COCIMHEHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, POBOJAUTH PACUETHI IO YPABHEHUIO XMMUYECKON PEaKIui;

MPUMEHSITh OCHOBHBIC ONEPAlMM MBICIIUTEIBHON JEATEIBHOCTH — aHalli3 W CHHTE3, CpaBHEHHWE, O00O0OIIeHHE, CHCTEMaTH3aluIo,
KJ1acCU(DMKALNIO, BBISIBIICHUE TPHYUHHO--CIICJICTBEHHBIX CBSI3€H — ISl M3YYCHUS] CBOIMCTB BEIIECTB U XUMHUYECKUX PEaKIIUH, ECTECTBEHHO-
HAyYHBIC METO/IbI IO3HAHUS — HAOJIOICHUE, U3MEPEHUE, MOJICIIMPOBAHUE, DIKCIICPUMEHT (peasbHbIA U MBICIICHHBIH );

CJIEZIOBATH MPABUIIAM ITOJIH30BAHUS XUMUYCCKOU ITOCYI0N U Ta00OpaTOPHBIM 000PYIOBaHHEM, a TAKKE MMPABUIIAM OOPAICHHSI C BEIIECTBAMU
B COOTBETCTBUU C WHCTPYKIHUSMHU TIO BBIMIOJHEHUIO J1a0OPATOPHBIX XMMHUYECKHUX OIBITOB IO IMOJYYCHHIO M COOMPAHHUIO ra3000pa3HbIX
BelIeCTB (BOJIOPOJIa U KHCIOPOa), IPUTOTOBICHHIO PACTBOPOB C OMPEICIEHHON MAacCOBO# J0JIel pacTBOPEHHOIO BELIECTBA, IUIAHUPOBATH
U TPOBOJUTh XUMHYECKHE DKCIIEPUMEHTBHI 110 PACIIO3HABAHHIO PACTBOPOB IMIEJIOYECH M KHCJIOT C IMOMOIIbIO WHAMKATOPOB (JIAKMYC,
benondranenn, METUIOPAHK U IPYTHE).

K koHIy 00y4enus B 9 kijiacce mpeJMETHbIE PE3yIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPaXaTh COPMUPOBAHHOCTD y 00yUYaAIOMIUXCSl YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUUYECKUX MOHATHUN: XUMUUYECKUN JIEMEHT, aTOM, MOJIEKYJa, MOH, KATUOH, AaHUOH, IPOCTOE BELIECTBO,
CJIO’KHO€ BELIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUUYECKasl peaKklus, XUMUYECKas: CBSA3b, TEIJIOBOM
3 dexT peakuu, MOIb, MOJSIPHBIA 00BEM, PACTBOP, IIAEKTPOJIUTHI, HEITEKTPOJIUTHI, ITEKTPOIUTHUYECKAS JUCCOIHAIINS, PEAKIINH HOHHOTO
oOMeHa, KaTaJau3aTrop, XWUMHUUYECKOE pPaBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE PEAKIIMU, OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC PEaKIIUH,
OKHCJTUTENh, BOCCTAHOBUTEb, OKHUCIEHHE M BOCCTAHOBJIEHWE, AJTIOTPONUs, aM(pOTEPHOCTh, XUMUYECKasl CBs3b (KOBaJEHTHAs, MOHHAs,
MeTaJUTM4ecKas), KpUCTaJUIMUeCKasl pemeéTka, KOPpPO3us METaJIOB, CIUIaBbl, CKOPOCTh XWMHMUYECKOW PEaKIMH, MPEAeTbHO OMyCTHMAas
koHuentpauus [IJIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U MPUMEHSTH 3TH MOHATHUS MPU ONMCAHUU BEILIECTB U UX MPEBPALCHUI;
WCIOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY JIJIsl COCTaBJICHHs (JOPMYT BEIMIECTB U yPaBHEHUN XUMUYECKUX PEAKIUH;

ONPEAEIISITH BAJICHTHOCTh U CTENEHb OKUCIICHHUS XUMUYECKUX DJIEMEHTOB B COEMHEHUAX PA3JIMYHOIO COCTAaBa, IPUHAICKHOCTh BEIIECTB K
onpenenEéHHOMY KIIAacCy COEAMHEHUU Mo (opMyliaM, BUJ XMMHYECKON CBS3M (KOBaJIEHTHAs, MOHHAS, METAIJIMYECKasl) B HEOPTaHUYECKUX
COCIMHEHUAX, 3apsA]l MOHA TO0 XUMHUYECKOW Qopmyle, XapakTep Cpeabl B BOIHBIX PACTBOPAX HEOPTaHMYECKUX COCIWHEHUH, THI
KPUCTAJUIMYECKON PEMIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbici llepuoanyeckoro 3akona J[. M. MenaeneeBa u JEMOHCTPUPOBATH €r0 NMOHMMAHHUE: ONKCHIBATH U XAPAKTEPU30BATh
tabmuunyto ¢opmy Ileprmomudeckoid CHCTEMbl XHUMHUYECKHUX OJJIEMEHTOB: pa3iuyaTh TMOHSATHS «TJIaBHAs moArpymmna (A-rpymnma)y u
«mtoboynast monarpynma (b-rpymma)», maneie u OONbIIKME MEPUOIBI, COOTHOCHUTH OOO3HAYEHHUS, KOTOPhIE HMEIOTCS B TMEPUOIUYECKOM
Tabyuie, ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3aps] sjipa, oOliee YUCIO 3JIEKTPOHOB U



pacripesieieHue X MO 3JIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB M MX COEJAMHEHH B
Ipezieaax MajbIX IEPUOJOB U INIABHBIX ITOATPYII C Y4ETOM CTPOCHMSI HX aTOMOB;

KJ1acCu(UIMPOBATh XUMHUYECKUE DIIEMEHTBHI, HEOPIraHWYECKHUE BEUIECTBA, XMMUYECKHE pEaKkIuH (IO YUCIYy M COCTaBY YYacCTBYIOUIMX B
peaKIMy BEIIECTB, 110 TEIUIOBOMY 3 (EKTy, IO U3MEHEHUIO CTETICHEH OKUCIICHUS! XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CeUU(UIECKHEe XMMUYECKHE CBOMCTBA MPOCTHIX M CIOXHBIX BEIIECTB, MOJITBEPXKAas OMHCAHUE
IIPUMEPAaMU MOJIEKYJIIPHBIX M MOHHBIX YPaBHEHHM COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;

COCTaBJIATh YPABHEHMS DJJIEKTPOJIMTHUYECKOM IUCCOLMALMU KHCJIOT, INEJI0YEW M COJIEH, MOJHBIE M COKpaUI€HHbIE YPABHEHMWS peakLui
MOHHOTO 0OMeHa, ypaBHEHHS PEaKIUi, MOATBEPKAAIONINX CYIIECTBOBAHNE T€HETHUECKON CBS3M MEXKIY BEIIECTBAMU PA3JINYHBIX KIACCOB;
PacKpbIBaTh CYIIHOCTh OKUCIIUTEIEHO-BOCCTAHOBUTENIBHBIX PEaKIMi IOCPEICTBOM COCTAaBIICHUS 3JEKTPOHHOI0 OanaHca 3TUX pPeakLuii;
IIPOrHO3UPOBATh CBOMCTBA BEILLECTB B 3aBUCUMOCTU OT MX CTPOEHMSI, BOZMOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUN B PA3IMUHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJIEKYSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJI0 XMMHMUYECKOTO 3JIeMEHTa 1o Qopmylie
COCIMHEHMS], MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUYETHI 110 YPABHEHUIO XMMUYECKON PEAKIIUY;

coOJII0IaTh MpaBMiia TOJIH30BAHUS XUMUYECKOH MTOCYI0H U JTa00OpaTOpHBIM 000pYIOBaHKEM, a TaK)Ke IpaBUiIa 0OpaIIeHHsl ¢ BEIIECTBaMH B
COOTBETCTBUHM C WHCTPYKIMSIMA TIO BBITIOJHEHUIO J1A0OPATOPHBIX XWMHYECKHUX ONBITOB IO TOJYYEHHIO W COOMPAHUIO Ta3000pa3HBIX
BELIECTB (aMMHUaKa U yTJIEKUCIIOT0 Ta3a);

MIPOBOAUTH PEAKIIMU, MMOATBEPKAAIONINE KAaUeCTBEHHBIH COCTaB Pa3jIMUHBIX BEIECTB: PAclO3HABATH OIBITHBIM MYTEM XJIOPHA-, OpPOMHUI-,
noaua-, kapooHnat-, pocar-, cunukar-, cynb@ar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHMSI U MOHBI U3YYE€HHBIX METAJIOB, IPUCYTCTBYIOIINE
B BOJIHBIX paCTBOpPaxX HEOPraHUYECKHUX BEILECTB;

MIPUMEHSATh OCHOBHBIE OIEPALlMU MBICIUTEIBHOMN EATEIbHOCTH — aHAJIU3 U CUHTE3, CpaBHEHHE, 0000IIeHNe, CUCTeMaTH3alluIo, BBISBICHHUE
MIPUYMHHO-CJIEICTBEHHBIX CBA3€HM — JJI U3Y4YEHHUs CBOMCTB BEIIECTB U XMMHUYECKUX PEAKLIUH, €CTECTBEHHO-HAYYHbIE METO/Ibl MO3HAHUS —
HabJt0/IeHne, U3MEPEHNE, MOJICIIMPOBAHHE, IKCIIEPUMEHT (peaibHbIN U MBICICHHBII).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
‘ KoJsnyecTBO 4acoB ‘
Ne H JuiekTpoHHbIE (HUGPOBbIE)
padoThI padoThI

Paszgea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
11 XumMmusa — Ba)kHas 00JI1aCTh €CTECTBO3HAHUS U 4 1 bubmnoreka IIOK

' NPAKTHYECKOHN ESITEIbHOCTH YeI0BeKa https://m.edsoo.ru/7f41837c
1.2 BemectBa €CKHE pea 1 1 bubamorexa LIOK

. TBa U XUMHUYECKU KIUH

B peakdt https://m.edsoo.ru/7f41837c
Uroro no pazneny 5

Paznea 2. Ilepuoauyeckuii 3akoH u llepuoaguyeckas cucrema xummudeckux 3ja1eMeHToB JI. U. MenneseeBa. CTpoeHHe aTOMOB.
Xumuyeckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUN

Ilepnonnueckuii 3akoH u Ilepnonnueckas

bu6anoreka LIOK

2.1 cucTeMa XuMudeckux snementos [1. U. 5 https://m.eds0o.ru/7f41837¢
Mennene-eBa. CTpoeHue atoMa
Xummndeckas cBsa3b. OKUCIUTENbHO- bu6nuoreka [IOK
2.2 5 1
BOCCTaHOBUTENBHBIE PEAKIIUU https://m.edsoo.ru/7f41837¢c
bub OK
Hroro no paszneny 10 nomotexa 1

https://m.edsoo.ru/7f41837¢c

Pa3nes 3. Baxkneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BeleCTB

3.1 [Ipoctoie BemecTBa. KonnuecTBo BeliecTBa 5
3.2 OcHo € KJIaCChI HEOPraHU4ec COEIMHEHMNI 10 bubmmorexa [TOK
. HOBHBIE KJIACCHI HEOPTAHUYECKHAX WHEHAN
P & https://m.edso0.ru/7f41837¢c
buo OK
3.3 Boznyx. Kucnopon. [lonsitue 06 okcumax 1 nosmotexa I

https://m.edso0.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

bubnunoreka LIOK
3.4 Boga. Pactsopsrl. ITo € 00 ocHOBa 1 1
A TBOPEI. LIOHATH HOBAHITX https://m.edso00.ru/7f41837c
bubnunorexa LIOK
3.5 Boxopon.Ilo € 0 KHCJIOTax U CO 1
AOPOALLIORATH HesoTax it comx https://m.edso00.ru/7f41837c
36 MaccoBas 1011 KOMIIOHEHTOB B CMECH 3 1 1
(pacTBOpa)
Hroro no pazueny 21
Pasnen 4. U3meHenust, npoucxoasiniye ¢ BelecTBaMu
41 dusuyeckue IBICHUS B XUMUU. XUMHAYECKHE 3 1
' peaknuu. YpaBHCHHS] XUMHUECKUX PEAKIIHMA
4.2 Pacy€Tbl Mo XMMHYECKUM ypaBHEHUSIM 4
4.3 THUIbI XUMHYECKUX PEaKIIHi 4 1
Hroro 11
Pa3nea 5. **PactBopenue. PactBoprl. CBoiicTBa pacTBOPOB 3JEKTPOIUTOB. OKUCIUTENHFHO — BOCCTAHOBUTENBHBIE peakiuuu **
51 DnekTpoauTHuecKas auccoruanus. Monusie 5
' ypaBHEHHUS peaKkIuit
5.9 CBolicTBa pacTBOPOB AIIEKTPOIUTOB (KHUCIIOT, 8 1
' OCHOBaHUM, coJIeit)
53 OKHUCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMU 4 1
Hroro 18
bubnunorexa LIOK
P 3 1
C3CPBHOC BPeMA https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

TEMATHUYECKOE IINTAHUPOBAHUE
9 KUIIACC

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pOBbHIE)
n/m || NmporpamMmMbIl Bcero Konrpoubnble| Ipaxriieckue o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pa3zgea 1. BemmecTBo U XUuMH4YeCKHe peakuu
11 [ToBTOpEeHue U yriayonenue 3HaHUN 5 bubnuoreka [IOK
' OCHOBHBIX Pa3/IeNoB Kypca 8 Kinacca https://m.edso0.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 5 bubnunoreka [JOK
' peaxiui https://m.eds00.ru/7f41a636
13 DNEeKTPOIMTHYECKAs TUCCOLIUAIIHS. 3 1 1 bubnnoreka [JOK
' XHMMHMYECKHUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 10
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUSI
51 OO6m1ast XxapakTepruCTUKa XUMUUECKHUX 5 1 bubnuoreka [JOK
' snemenToB VIIA-rpymmnsl. ['anorens https://m.eds00.ru/7f41a636
OO61mas xapakTepruCcTHKa XUMUYECKUX
2.2 SHCLECHTOE VIAF)r ninbl. Cepa u e€ 7 1 bubmmorexa [OK
' Py - -eP https://m.edso0.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.3 aneMeHToB VA-rpymmsl. A3ot, pochop u 8 1 bubmmorexa LIOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
WX COCJIMHCHUS
OO6m1ast xapakTepruCTUKa XUMUYECKIX
24 anemeHToB [VA-rpynmel. Yriepon u 8 1 1 bubmmorexa [JOK
' . PYIIIBL poa https://m.edso00.ru/7f41a636
KPEMHHU ¥ UX COCTUHECHUS



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

95 [TonydyeHne HEeMETaJUIOB M MX BaXKHEUIIIHUX 4 bubnunoreka [HOK
' COeIMHEHU N https://m.edso00.ru/7f41a636
Htoro mo pazneny 32
Pa3zgen 3. MeTa/JIbI M BX COeTUHEHU ST
bubmuoreka [JOK
A i 4
3 Obume cBolCTEA METAILIOB https://m.eds00.ru/7f41a636
. bubmuorexa [JOK
3.2 B 12 1
AKHEHIIHE METAJUIBI U UX COECINHEHHS https://m.edsoo.ru/7f412636
Hroro o pazneny 16
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BermtecTBa 1 MaTepuaisl B )KM3HH YETIOBEKA 3 bubmorera [JOK
' B p https://m.edsoo.ru/7f41a636
Htoro no paznemny 3

Pa3nes S. O0001menne 3HAHUHI 110 XMMHH 32 KyPC OCHOBHOM IIKOJIBI.

51 O06006111eHrEe ¥ TTOBTOPEHNE OCHOBHBIX 4 1 bubnunoreka [JOK
' MOHATUH https://m.edsoo.ru/7f41a636
Hroro 4
PeszepBHOE BpeMst 3 bubmiorexa LOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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ITOYPOYHOE IIVTAHUPOBAHUE
8 KUIACC

KoanuecTBo 4acoB

Ne T HMara DJIeKTpOHHbIe U (pPOBbIE
eMa ypoka
n/m P Bcero Konrpoabhbie | Ipakruieckne U3y4eHus o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
1 [Tpenmer xumuu. Ponb XuMuu B KU3HU 1 bubnuoreka [IOK
yenoseka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
5 [TpeBparenus BemecTB. Ponb Xxumuu B 1 bubnuoreka [IOK
JKU3HU YEJI0OBEKA https://m.edsoo.ru/ff0d227e
[TpakTuyeckas padora Ne 1 «IIpaBuna
paboThI B 1a0OpaTOpUH U IPUEMBI bubmmoreka [JOK
3 1 1
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEMY
[lepuonnueckas cucreMa XMMHUYECKUX
4 sanemenTtoB J[. 1. MenaeneeBa. 3Haku 1 bubmorexa HOK
o 8 ' https://m.edsoo.ru/00ada52c
(CUMBOJIBI) XUMUYECKUX TIEMEHTOB
3aK0H OCTOSIHCTBA COCTaBa BEIIECTB.
5) Xumunueckas popmyina. BaneHTHOCTb 1 bubmmorexa LIOK
pMyIa- https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHYECKHUX JIEMEHTOB
OTtHocuTenbHas aTOMHAs Macca. but6mmorexa [IOK
6 1
OTHOcHUTENbHAA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
MaccoBast 1015 XUMHAYECKOTO but6mmoreka [IOK
7 1
AJIEMEHTA B COEAUHEHUH https://m.edsoo.ru/ff0d350c
[TpakTuaeckast pabota No2.
8 P P 1 1

«Habnronenue 3a ropsieit cBeuoin»



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

Ctpoenue aromoB. CocTaB aTOMHBIX

bu6nmorexa [IOK

9
anep. N3oTomsl https://m.edsoo.ru/00ada342
CTtpoeHue AIEKTPOHHBIX 000I0YCK
. bu6nmmoreka [IOK
10 aToMoB 3JieMeHTOB [lepuoanueckoii
https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menaeneera
XapakTepucTuka XUMHYECKOTO
1 3JIEMEHTA MO €T0 MOJIOKCHHUIO B bubnuorexa [IOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
bubmuoreka [{OK
12 Honswl. MoHHast xuMuyecKasl CBSI3b
https://m.edsoo.ru/00adac34
13 KoBasneHnrtHas HenossspHasi XuMU4ecKas Bu6moteka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
14 KoBasneHTHas nossspHas XUMHU4ecKas bubmmnoreka HOK
CBSI3b. DIEKTPOOTPULIATETbHOCTh https://m.edsoo.ru/00adaab8
15 Merannuueckass XMuMHYECKast CBS3b
Konrtponsnas padora Nel no teme
16 «CtpoeHue atoma. XuMHYECKast bubmmorexa LIOK
P ' https://m.edsoo.ru/00adb486
CBSA3bY»
17 [TpocThie U ClIOKHBIE BEIIECTBA. bubmuoteka [IOK
[IpocTeie BelecTBa -MeTaAIIbI https://m.edsoo.ru/ff0d2a6¢c
18 [IpocTrie BemecTBa ~-HEMETaJITHI.
Amnnorponus
19 KonnuectBo BemecTBa. MoJIb.
MounsipHas macca
20 Mosnsipabiii 00BEM ra3oB. 3aKoH

ABoraapo



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/ff0d2a6c

Brerancienns 00bpEma, KoJaudecTBa

21 BEIIECTBA r'a3a II0 €ro U3BECTHOM bubmmorexa HOK
. M https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MM 00BbEMY
22 CreneHns OKUCIEHUS
93 Baxkneiimue kiiaccel OMHapHBIX
COCIMHCHU I
24 OKkcHabl: cOCTaB, HOMEHKIATYpa buGnuorexa [IOK
’ ’ P https://m.edsoo.ru/ff0d664e
CoctaB ocHoBanuii. [lonsarue 00 bubmuoreka [{OK
25
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
26 Kucnotsr
27 Comn
28 Cocrasienue hopmyIt coyei
O00011eHNe U CUCTEMATU3ALIS
29 3HAHUU 110 TeMe «BaxHelIme KiI1acchl
COCJIMHEHMI
30 YucThie BEMIECTBA U CMECH
31 MaccoBast 107151 KOMIIOHEHTOB B CMECH
(pactBOpa)
Perntenne 3a1a4 Ha HaXO0XKICHHUE
32 MacCOBOH JOJHU KOMIIOHEHTOB CMECH
(pactBOpa)
[TpakTiueckast padora Ne 3 o teme
33 «[IpuroTtoBiieHHE PACTBOPOB C bubnmnoreka [JOK
onpeaenEéHHON MacCOBOM J10JeH https://m.edsoo.ru/ff0d5eba
PacCTBOPEHHOTO BEIIECTBA»
34 Kontponbnas pabora Ne2. mo teme:



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5eba

((Coe,I[I/IHCHI/IH XHUMHUYCCKUX

AJIEMEHTOB
35 ®dusnyuecKue BJICHUS B XUMUU
36 [TpakTuyeckas padora Ne4.
«Pa3nenenue cMecu 1ecka u Coam»
bubnunorexa LIOK
37 XuMuyeckasi peakius
bearh https://m.edsoo.ru/ff0d37fa
38 IIpr3Haku U ycii0BUS NPOTEKAHUSA bubnnoreka [JOK
XAMHYECKUX PEaKUn https://m.edsoo.ru/ff0d3al6
TernoBoii 3¢ ekt XuMuIecKoi
pEaKUHH, IIOHATUE O bubnnorexa [JOK
39
TEPMOXHMMHUYECKOM YPaBHEHUU, IK30- U https://m.edsoo.ru/ff0d4790
AHAOTEPMUUYECKUX PEAKLUAX
40 3aK0H COXpaHEHUsI MacChl BEIIECTB. bubmuoreka [IOK
XHUMUYECKUE YPABHEHHS https://m.edso0.ru/ff0d3b88
a1 [Tpaktuyeckas padora Ne5.« I[Ipusnaku
XUMUYECKUX PEaKLUi»
Bbruncnenus KonmdecTa, Macchl
42 BEIL[ECTBA [10 YPABHEHUSIM XUMUYECKUX bubmmorexa [TOK
N P https://m.edsoo.ru/ff0d5708
peakuuit
Brruncnenus 006EMOB ra3oB 1o
43 ABHEHUIO PEAKI[MN Ha OCHOBE 3aKOHA bubmmorexa LIOK
yp . peak . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHUH ra30B
44 CKOpOCTh XUMUYECKUX PEAKIU.
Karanmusatopsl
45 THUITbI XUMHYECKUX PEaKIMi

(pa3noxeHusi, COEIMHEHUS],



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d3b88
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3aMeIleHUsI, 0OMEHA)

Turnbl XUMUYECKUX PEaKIIMK Ha

bubnmoreka [IOK

46
IIpUMEpPE CBOMCTB BOJBI https://m.edsoo.ru/ff0d587a
Kontponbnas padora Ne3. o teme
47 «3MeHenus, IpoUCXoasIue ¢
BEILIECTBAMM)
PactBOopenue. Bona kak paCTBOPUTEINb.
bubnuorexa [IOK
48 HaceplleHHbIe 1 HEHACKHIIIICHHEIC 1
https://m.edsoo.ru/ff0d5b40
pacTBOPHI
49 DIIEKTPOTUTHYECKAs JUCCOIMAIIHS
50 OCHOBHBIE TIOJIOXKCHHS TCOPUHT
3JICKTPOJIMTUYECKON JUCCOIMAITIHI
51 Honnble ypaBHEHHsI peakui
VYcnoBus MpoTeKaHUsS XUMHUYECKHUX
52 peakuuii MexJ1y pacTBOpaMu
AJIEKTPOJIUTOB JI0 KOHIIA
53 [TpakTrueckas padota Ne 6 "MoHHbIe
peaKIu ¥ YCIOBUS UX MPOTEKaHUs"
bubmnoreka IIOK
54 Kucnotsl: cocTaB, Kiaccuukaims
prxan https://m.edsoo.ru/ffOdfee2
. bubnunorexa LIOK
55 XuUMHUYecKre CBOMCTBA KUCIIOT 1
https://m.edsoo.ru/ffOdfee2
bubnunorexa LIOK
56 OCHOBaHU: COCTaB, KJIacCU(DHUKAIIUS
(ucar https://m.edsoo.ru/ff0d67ca
N . bubanoreka LJOK
57 XUMHUYECKHE CBOMCTBA OCHOBAHUI 1
https://m.edsoo.ru/ff0d67ca
58 Oxkcunpl, ux KiIaccupukanus u bubnmoreka [JOK



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5b40
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XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/ff0d664e

59 Comnu, ux KIaccupukanms, u 1 bubnmnoreka HOK
XUMHUYECKHUE CBOMCTBA https://m.edso0.ru/00ad9474
[Tpaktuyeckas padora Ne 7. Pemenue

60 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 bubnmnoreka HOK
«CBOMCTBA KUCIIOT, OCHOBAHH, https://m.edsoo.ru/00ad9b7c
OKCHOB, COJICI
['eHeTnyeckas CBSI3b MEXAY KlaccaMu bubnuorexa [IOK

61 . 1
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50

62 O06o0011eHre U cucTeMaTUu3alus 1 bubmmoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
KonTponbnas paborta Ne4 o teme

63 "PactBopenue. PactBophl. CBoMcTBa 1 bubmorexa [JOK

PEHHE. P \ https://m.edsoo.ru/00ad9ela
PacTBOPOB SJIEKTPOJIUTOB
OKHCIIMTEIBHO-BOCCTAHOBUTEILHBIC

64 eakiun. OKUCIUTENH U 1 bubmorexa [JOK
PCAKIHH. https://m.eds00.ru/00adb076
BOCCTaHOBUTEIIN

65 CocraBneHue 1eKTPOHHOTo OajaHca B 1 bubmuoreka [IOK
OBP https://m.edsoo.ru/00adb076

66 PezepaHblil ypok. O6001eHue 1 1 bu6mmoteka [IOK
cCHCTeMaTHU3alus 3HaHUH https://m.edsoo.ru/00adb33c

67 PesepBublit ypok. O6o0mIeHNE U 1 bubmuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2

68 PesepBublit ypok. O6o01IeHNE U 1 bubmuorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 68
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IHOYPOYHOE IINTAHUPOBAHHUE
9 KUIACC

KoaunuecTBO 4acoB

DJIeKTpoHHbIe U pPOBbIE

Ne Tema ypoka Hata 0
M o0pa3oBaTejibHbIE
/i yp Beero KourpoJbnbie | IIpakTuyeckne W3yueHusI p
paGoThI paGoThI pecypent
1 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [IOK
HEOpPraHWYEeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2
5 Krnaccudukanus XuMHUECKUX peakiui 1 bubnuorexa [JOK
10 pa3JIMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
3 OKuCIUTENTbHO-BOCCTAHOBUTEIbHBIC 1 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
[ToHsATHE O CKOPOCTH XMMHYECKOM
4 eaknuu. [ToHsTHE O TOMOTEHHBIX U 1 bubmorexa HOK
PEAKIIH. https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKIIUSIX
[Tepuoanueckuii 3akoH. [lepuoanueckas
5) cucTeMa XUMMU4YecKux anemMeHToB /1. U 1 bubmorexa HOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
6 XHMHUYECKHX AJIEMEHTOB MEPBBIX TPEX 1 bubmorexa HOK
p p https://m.edsoo.ru/00adb6b6
MEePUOJIOB
7 Bupl XUMUYeCKOM CBSI3U U TUTIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Teopus dIEKTPOTUTUUECKON
8 uccoruaiuu. CHIbHBIC U ClTa0ble 1 bubmorexa HOK
g HHat. https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
9 XHUMUYECKUE CBOMCTBA KUCIOT U 1 bu6mmorekxa [IOK
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OCHOBaHHH B CBETE MPEICTABICHUIA 00
AIEKTPOJIUTHYECKON JUCCOIHAITIT

https://m.edsoo.ru/00add5d8

XHUMHUYECKHE CBOMCTBA COJIEH B CBETE

10 || mpexcraBieHuii 00 IEKTPOIUTUYECKOM Bubmaorexa ITOK
el p https://m.edsoo.ru/00add8b2
JIUCCOLIMAIIT
bu6mmoreka [IOK
11 || O6o00mmEenne 1 cucTeEMaTU3aMs 3HAHUIA
m H https://m.edsoo.ru/00addd12
KonTponbnas padora Nel mo teme
12 || «IloBTOpeHue u yriydbieHue 3HaHui
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca»
13 [TpakTuueckas padorta Ne 1. «Pemienue bubnnoreka [JOK
AKCHEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
bu6mmoreka [IOK
14 || O0was xapakTepuCTUKa HEMETAIIOB
m P P https://m.edsoo.ru/7f41a636
OO01ast XxapakTePUCTHKA TaJIOT€HOB.
15 XI/IMI/I‘ICCKI:;/IC CBI())ﬁCTBa Ha IpUMepe bubmorexa [IOK
P p https://m.edsoo.ru/00addfe2
XJIopa
Xnopoogopoa. CoJissHas KUCIIOTA,
16 XI/IMII/)I‘IGCKI/I: CBOWCTBA, IIOJIYYCHUE bubmorexa [IOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMCHCHUE
[IpakTuueckas pabora Ne 2 o Teme
17 || «[lonyuyeHne cOIIHON KUCIOTHI bubmmorexa LHOK
i . ’ https://m.edso00.ru/00ade348
n3y4deHue e€ CBOMCTBY»
Brruncnenus mo ypaBHEeHUSIM
18 || xuMHYECKUX pPeaklnil, €CIIU OIUH U3 bubmmorexa [TOK
PCAKLHH, a https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
19 Pemrenue 3ana4 u ynpaxxHeHUH 110 TEME

"T"anoreus!"”
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OO01as xapakTeprCcTUKa SJIEMEHTOB

bubmuoreka [JOK

20
VIA-rpynimsl https://m.edsoo.ru/00ade64a
AnnorponHsle MOAU(UKALIUYU CEPBI.

21 Haxo;xIZLeHHe cephl I/I(beé coez[I/IHeI})H/Iﬁ B Bubmaorexa ITOK

p . https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKHE CBOMCTBA Cepbl
CepoBojaopo, cTpoeHue, Gu3ndecKue u bubnunoreka [HOK
22 .
XMMHYECKHE CBOMCTBA https://m.eds00.ru/00ade802
Oxcunpl cepbl. CepHas KMCIIOTA,
23 || dusmveckre 1 XUMHYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IPUMEHEHHE
XUMHYECKUE PEAKLINH, JIEKALLNE B
OCHOBE ITPOMBILIJIEHHOT'O cr1ocoba
24 || mony4eHus CepHON KUCIIOTHI bubamorexa LOK
ya P ' . https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsA3HEHNE OKpYXKaroen
CpeIbl COEINHEHUSIMU CEPBI

o5 Brruncnenne MaccoBoi 101 BbIXO/a bubmuorexa [JOK
MIPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a

26 [IpakTnueckas padora Ne 3 "M3yuenue
CBOMCTB CEpPHOM KUCIOTHI"

OO6m1ast xapakTeprCTHUKa JIEMEHTOB V A-

o7 || TPYIIEL A30T, pacipocTpaHEHHUE B bubnnoreka [JOK
npupoje, Gu3ndecKkrue U XUMUYeCKue https://m.edsoo.ru/00adeea6
CBOMCTBA

28 AMMHaK, ero Gpu3nYeckue 1 XUMHYECKUe bubnnoreka [JOK
CBOMCTBA, NIOJIy4YCHUE U IPUMEHEHHUE https://m.edso00.ru/00adf004
[TpakTuyeckas padora Ne 4 o Teme

bu6nmoreka [JOK
29 || «I[lomyuenne ammHaka, U3yuyeHHe ero

CBOMCTBY

https://m.edso0.ru/00adf180
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A30THas KUCIOTa, €€ (hu3nuecKue u

bubmuoreka [JOK

30
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHnne HUTPATOB U COJIEH
aMMOHHUS B KQ4€CTBE MUHEPAIbHBIX
31 00peHni. XMMHYECKOE 3arpsi3HEHNE bubmnorexa [IOK
yARObP o p https://m.edsoo.ru/00adf518
OKpYKaroIel Cpebl COeTMHCHUSIMU
asora
®dochop. Oxenp pochopa (V) u
32 (1)00((11))0 pHaﬂ KI/ICJI((i))Ta q)q)lfsn(qe)cxne u bubmorexa LHOK
P . https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnons3oBanue hocdaToB B KaueCTBE
33 || MUHEpAIBLHBIX YIOOPEHUN. 3arpsa3HEHNIE bubmorexa [TOK
P . yAODP %P https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTaMu
Pemenue 3aia4 u ynpaxHeHUil 110 Teme
34 || "OnemeHTsl VA Ipymnmnsl U X
coeTMHEHH"
Yrnepon, pacnpocTpaHeHue B IPUPO/IE, bubnuoreka [IOK
35 .
(dbu3MYeCcKre U XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux Gu3nvecKkue u
36 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHIE bu6mmoreka [IOK
po0JIEMBbI, CBSI3aHHBIC C OKCHIOM https://m.edsoo.ru/00adfebe
yriepoza (IV)
37 || YroabHag Kucinora u €€ coiu bubmorexa LOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas pabora Ne 5 o Teme
38 "[losrydyeHue yrieKucsioro rasa. bubnnorexa [JOK

KadectBennas peaxius Ha kapOoHaT-

HOH

https://m.edsoo.ru/00ae027e
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HepBOHaLIaJ'IBHHC IIOHATHS 00

39 || opraHnuYecKHuX BELIECTBAX KaK O buGnnorexa LIOK
p m https://m.edsoo.ru/00ae054e
COCIMHECHHSX YTIIepo/ia
bu6mmoreka [IOK
40 || K 7
PEMIHILH €T0 COCMMHCHIA https://m.edsoo.ru/00ae080a
41 || CyuymmkarHas OpOMBIIUIEHHOCTD bubnnorexa LIOK
p https://m.edsoo.ru/7f41a636
bu6mmorexa [IOK
42 || [lonyueHne HEMETAILIO
TYHCHIC HEMCETAILIOB https://m.edsoo.ru/7f41a636
KonTponbnas padota Ne 2 o reme
43 || «BaxHeiime HeMETaIUIbL U UX Bubmorexa ITOK
https://m.edsoo.ru/00ae0e18
COEIHEHUS
OO0mmas XxapakTepruCcCTHKa XUMHUIESCKIX
3JIEMEHTOB — METAJIJIOB.
bu6mmoreka [JOK
44 || Merammmueckasd CBSI3b U METAJUINUECKAs
. https://m.edso00.ru/00ae103e
Kpuctajunueckas pemeérka. dusnyeckue
CBOICTBAa METAIIJIOB
XUMHYECKHE CBOMCTBA METAJJIOB.
45 || DIEeKTPOXUMHUYECKUH DA HAIIPSKEHUHA bubmmorexa LHOK
p P p https://m.edsoo.ru/00ael1156
METAJUIOB
bubmuorexa [JOK
46
[Henounsie meranel https://m.edsoo.ru/00ael4b2
47 || Oxkcuabl ¥ THAPOKCUALI HATPUA Y KAWL bubmmorexa LOK
A AP A p https://m.edsoo.ru/00ael4b2
48 [IlemouHO3eMeENBHBIE METAIIIIBI — bubnmoreka [JOK
KabIIUM 1 Maraui https://m.edsoo.ru/00ael15e8
bu6 OK
49 || Baxueimme coeqMHEHNS KaJIbIIHA nbmmorexa I

https://m.edsoo.ru/00ael5e8
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JKécTkoCcTh BOMIBI U CIOCOOEI €€ bubmuoreka [JOK
50
YCTpaHECHUS https://m.eds00.ru/00ae1886
bu6mmoreka [IOK
51 || An i
FOMHIHH https://m.edsoo.ru/00aelc64
AmdoTepHBIE CBOWCTBA OKCUIA U bubnmoreka [JOK
52
TUAPOKCHIA https://m.edsoo.ru/00aelc64
[TpakTuyeckas pabora Ne 6 o Teme
53 || "[lomydenue u CBOMCTBA COSTUHECHUM bubamorexa LOK
i B 8 https://m.edsoo.ru/00aelae8
ATFOMUHHUS
bubmuorexa [JOK
54 || K
eeso https://m.edso0o.ru/00ae1d86
55 Oxkcubl, TUIPOKCUIBI U COJIU XKeye3a bubnuorexa [JOK
(IT) m xene3a (III) https://m.edso00.ru/00ae35e6
ITpakTruyeckas padora Ne 7. Pemenue
56 JKCIIEPUMEHTANIBHBIX 33a4 10 TEME bubnuotexa [JOK
«BaxkHeume MeTaibl U UX https://m.edsoo.ru/00ae3de8
COEJIMHEHU S
57 || [lonsiTHe 0 KOPPO3UU METAIIIOB bubmmorexa LIOK
pp https://m.edso0.ru/00ae1278
58 Mertasel B mpupoze. Obuue crnocoOsl bubmmoreka [IOK
nosy4yeHus: MetamuioB. CruiaBsl https://m.edso00.ru/00ae1156
Brruncnenus mo ypaBHEeHUSIM
XUMHYECKUX PEaKIIHii, €CIIK OJIUH U3
59 €areHTOB JIaH B U30BITKE WU COACPKHUT bubmmorexa [JOK
P A fl P https://m.edso0.ru/00ae1750
IpuMecHu. Berauciiennst MaccoBOM JT0JIH
BBIXO0/1a TTPOIYKTA PEAKIIUH
60 || O0O0OImEHNE U cUcTEMATU3AIHAS 3HAHUI bubmorexa [IOK

https://m.edsoo.ru/7f41a636
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KontponbHas padota Ne3 no teme

61 || «Baxneimme MeTallIbl U UX 1
COCIMHCHH S
62 BemiecTBa 1 maTepuaibl B TOBCEIHEBHOM 1 bubnnoreka [HOK
JKW3HU YeJIOBEKa https://m.edsoo.ru/00ae3f50
63 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH 1 bubnuorexa [JOK
Cpesl https://m.eds00.ru/00ae4270
64 Ponp XxumMuM B pelieHnn SKOJI0THYECKUX 1 bubnuorexa [IOK
pooieM https://m.edso00.ru/00ae4270
PesepBHblil ypok. O600611eH1E U bubnnorexa [HOK
65 . 1
CUCTEMaTU3alus 3HAaHUU https://m.edsoo.ru/00ae0dOa
66 PesepBHblil ypok. O600611eHHE U 1 bubnnorexa [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o01eHue 1 1 bubmmorexa [IOK
CHCTEMATHU3AINUS 3HAHUI https://m.edso00.ru/00ad9ch2
68 PezepHblit ypok. O600111eHNE U 1
CUCTeMaTH3aIvsl 3HAaHUHA
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 11 YYEHUKA

* Xumus, 8 kinacc/ I'abpuensn O.C., OctpoymoB WN.I'., Cnaakos C.A., AkuronepHoe o6miectBo «M3marensctBo «lIpocBemenne»
* Xumus, 9 knacc/ I'abpuemnsta O.C., Octpoymos N.I'., Cnaako C.A., Akunonepaoe obmectso «M3narensctBo «IIpocsemienner»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

* Xumus. 8 kinacc. KourponbHo-uzmepurenbusie Mmatepuaiisl (KUM). ®I'OC;
» Xumus. 8 kiacc. KontponbsHbie 1 mpoBepoyHbie paboThl K yuebnuky O. C. 'abpuensna "Xumusa-8"

* Xumus. 9 knacc. KourponsHo-u3mepurenbabie Mmarepuaisl (KIMM). I'OC;
* Xumus. 9 knacc. KonTposbHbie 1 ipoBepouHble padoTsl K yueOHuky O. C. ['abpuensna "Xumusa-9"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bu6mmoteka 11OK;
https://chem-ege.sdamgia.ru/ ;

https://dnevnik.ru/;
https://sferum.ru/?p=dashboard schoolld=218948766






