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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XUMHHM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS COCTaBJICHA Ha OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTelIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
oOpasoBanus, npenacrasieHHbIXx B PI'OC OO0, a Taxke Ha OCHOBE (elnepanbHON pabodell mporpaMMel
BOCIIMTAHUS M C YY4ETOM KOHICTIIMU MPENoJaBaHus Y4eOHOTro mpeamera «XHMHUsS» B 00pa3oBaTEIbHBIX
opranusanusax Poccuiickoit denepanun.

[Iporpamma mo XuMuHU AAET MPEICTABICHUE O LENAX, OOIIel cTpaTeruy 0Oy4eHusl, BOCIIMTAHHUS H
pa3BUTHUs OOYyYaIOLIUXCS CPEACTBAMU YYEOHOIrO IpEeJMETa, YCTaHABJIMBAET 00SA3aTEbHOE IPEIMETHOE
coJiep)KaHue, MpeaycMaTpUBaeT paclpesesieHHe ero Mo KiaccaM U CTPYKTypUpOBaHME IO pasjeiaM U
TeMaM TPOTPaMMBI 10 XHUMHH, OTPENEIIeT KOJIWYECTBEHHbIE W KAaYeCTBEHHBIE XapaKTEPUCTHUKU
COJIEpKAHUS, PEKOMEHAYEMYIO TOCIEeIOBATEIbHOCTh HM3YYCHUS XHUMHUA C YYETOM MEXKIPEJAMETHBIX H
BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKM y4eOHOro MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH oOydaromuxcs,
oTpe/ieNiieT BO3MOYKHOCTU MpeAMeTa s peanu3alu TpeOOBaHWM K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
00pa3zoBaTeNbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO 00mero oOpa3oBaHMs, a Takxke TpeOOBaHM K
pe3yibprataM OOY4YeHHsT XMMHUU Ha YpPOBHE IelNeld HW3y4eHHs IpeIMeTa W OCHOBHBIX BHUJIOB Y4eOHO-
M03HABATEIbHON AEATEILHOCTH 00y4YaIOUIerocs 0 OCBOCHUIO YUeOHOTO COACPKAHUS.

3HaHME XUMHH CIYXUT OCHOBOM [UIsi (OPMHpPOBAHUS MHUPOBO33pEHUSI OOYy4aromIerocsi, €ero
MPEJICTaBICHU O MaTepuaJbHOM €IMHCTBE MHUpA, BAXHYIO pOJIb HUIpaloT ¢GopMupyemble XUMHUEH
MIPEJICTaBJICHHS O B3aUMOIIPEBPALIEHUSAX SHEPTUU U 00 3BOJIOLUHU BEIIECTB B MPUPOJE, O MYTSAX PEIICHUS
rI00ANBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS UEIOBEYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MHINEBOU H
AKOJIOTMYECKOi 06e30MmacHOCTH, IpobIeM 3paBOOXPAHEHUS.

N3ydenune xumuu:

- crocoOCTBYET peau3aliid BO3MOKHOCTEH ISl caMOpPa3BUTHUS U (POPMHUPOBAHUS KYIbTYPhl JTUYHOCTH, €€
oOmel 1 QyHKIIMOHATLHON TPAaMOTHOCTH;

- BHOCHUT BKJaJ B (pOpMHpOBAHHE MBIILJICHUS M TBOPUYECKUX CIOCOOHOCTEH OOy4aromIMXCs, HABBIKOB HMX
CaMOCTOSITENIbHOM ~ y4eOHOW  JesITeNbHOCTH, OJKCIEPUMEHTANIbHBIX U  HUCCIEIOBATENbCKUX  YMEHHH,
HE0OXOIMMBIX KaK B MOBCEAHEBHOM KU3HU, TaK U B MPO(HECCUOHATLHOU eI TeNbHOCTH;

- 3HAKOMHUT €O CHelu(UKON HAYYHOTO MBIIUICHHUS, 3aKIa/IbIBAET OCHOBBI I[EJIOCTHOTO B3IJIsi[a HA €AUHCTBO
OPUPOJBl U 4YeNOBEKa, SBIISETCS OTBETCTBEHHBIM 3TaloM B (OPMHPOBAHUU E€CTECTBEHHO--HAYYHOMH
I'PaMOTHOCTH 00YYaIOIINXCS;

- cocoOCTByeT (POPMUPOBAHHIO [IEHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO--HAYYHbIM 3HAHUSAM, K MPHUPOJIE,
K 4eJIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHue 00yUaroIMXCsl.

JlaHHble HampaBieHUs B OOy4eHWU XMMHHU OOECIedYMBarOTCA CHElU(UKON colep:kaHus yueOHOro
mpeaMeTa, KOTOPBIN SBISETCS MeNaroruvyecku aJanTHPOBAHHBIM OTpaKCHHEM 0a30BOM HAYKHM XHMHH Ha

ONPEAEIEHHOM dTale €€ pa3BUTHS.



Kypc xumMuum Ha ypoBHE OCHOBHOTO 0OImero oO0pa3oBaHHWS OPHEHTUPOBAH HA OCBOCHUE
OGy‘-IElIOH.II/IMI/ICH CHUCTCMBbI IICPBOHAYAJIBHBIX MOHSTUU XHUMHH, OCHOB HCOpFaHI/I‘IGCKOﬁ XUMHU U HCKOTOPBIX
OTACJIBbHBIX 3HAYUMBbIX HOHATHUHU OpI‘ElHH‘-IGCKOfI XHUMHUH.

CrpykTypa coaepKaHusi IPOrpaMMBbI 110 XUMHH c(HOPMHpPOBAHA HA OCHOBE CHCTEMHOTO MOJAXOJa K
e€¢ m3yuenuto. CoaepkaHue CKIAABIBACTCS U3 CUCTEMbI MOHITHH O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U
CUCTEMBI MOHATUH O XUMHUYecKON peakuuu. OO 3TU CUCTEMBbI CTPYKTYPHO OpPraHU30BaHbl 110 MPUHIUILY
MOCJIEI0BATENILHOTO Pa3BUTHS 3HAHWN HA OCHOBE TEOPETUUECKUX MPEICTABICHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUE€HHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;
— YUYCHHUA O CTPOCHUHU aTOMa U XUMHAYECKOU CBA3H,

— TIPE/ICTABJICHUI 00 AIIEKTPOTUTHUECKON TUCCOIUAIIMN BEIIECTB B paCTBOpax.

TCOpeTI/I‘-IGCKI/Ie 3HAaHUA pacCMaTpuBarOTCA Ha OCHOBC SMITMPUYCCKU IMOJYUCHHBIX U OCMBICJICHHBIX
(akTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO YPOBHS K APYroMy, BBIOJHAS GYHKIUU OOBSICHEHUS U
IIPOTrHO3UPOBAHHUA CBOI>'ICTB, CTPOCHUA U BO3MOHOCTEH MPAKTUYCCKOr0 MNPHUMCHCHHUA W TIOJYYCHUA
HN3Yy4aCMbIX BCHICCTB.

OcBoeHune mporpaMMbl IO XMMHUHU CHOCOOCTBYET (OPMUPOBAHUIO MPEJICTABICHUS O XUMUYECKOU
COCTaBIISIONIEH HAyYHOW KapTHHBI MUpPa B JIOTHKE €€ CHUCTEMHON NpPUPOJbl, IEHHOCTHOTO OTHOIIEHUS K
HayYHOMY 3HaHHUIO U METOJIaM IMO3HaHus B Hayke. M3ydeHne XMMUU MPOUCXOAUT C MPHUBJICUCHUEM 3HAHUN
W3 paHee M3y4eHHBIX YU4eOHBIX TpeaMeToB: «OKpyxaromui Mmupy», «buonorus. 5—7 knacce» u «Puznka. 7
KJIace.

[Ipu M3ydyeHnH XUMUU NPOUCXOAUT GOPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKOW HayKd Kak oOnactu
COBPEMEHHOTO E€CTECTBO3HAHHUS, MPAKTUYECKOW NEATEIHHOCTH YeNOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpbl. 3a7ada y4eOHOTO MpeaAMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMBl XUMUYECKUX 3HAHUN
— BaXHEHIUX (aKTOB, MOHATUHN, 3aKOHOB M TEOPETUYECKHX IOJOXKEHHUH, AOCTYIMHBIX OO0O0OIIeHMI
MHPOBO33PEHYECKOTO XapakTepa, sS3blka HayKd, B MPUOOIIEHWH K HAYyYHBIM METOJaM MO3HAHMS MpHU
M3YYEeHUU BEUIECTB U XUMHUUYECKUX pPeakiuii, B (OPMUPOBAHUHN U PA3BUTUU MO3HABATEIBHBIX YMEHHH U UX
MPUMEHEHUH B y4eOHO-IIO3HABATEIBHON M y4eOHO-HUCCIEeIOBATENbCKON AEATeIbHOCTH, OCBOCHUH IPaBUII
0€30MacHOT0 OOpAIEeHHs C BEIIECTBAMU B TIOBCETHEBHOM JKU3HH.

[Ipu mM3ydyeHun XMMUU Ha YPOBHE OCHOBHOTO 0OIIero obpa3oBaHUsl BaKHOE 3HA4YCHHE MpUOOpenn
TaKue 1eNH, Kak:

— (OopMHPOBAHHE UHTEIUIEKTYaTbHO Pa3BUTON JHMYHOCTH, TOTOBOM K caMO0Opa30BaHUIO, COTPYAHUUYECTBY,
CaMOCTOSITEILHOMY TPUHSTHUIO PEHICHU, CIIOCOOHON alanTUPOBATHCA K OBICTPO MEHSIIOIIMMCS YCIOBUSM
KU3HU;

— HaIpaBJICHHOCTh OOYYEHHsS Ha CHUCTEMAaTHYeCKOe MPHUOOIIeHHEe OOYYaIImUXCs K CaMOCTOSTEIbHOU
MO3HABATEIHHON JEATENHOCTH, HAyYHBIM METOJaM TO3HAaHWS, (POPMHUPYIOIIMM MOTHUBAIIMIO U Pa3BUTHE

CIIOCOOHOCTEH K XMMUU;



— oOecrnieueHHe YCIOBUH, CIOCOOCTBYIOIIMX NPHOOPETEHUIO OOYUYAIONIUMUCS OTBITA Pa3HOOOpa3HOM
NESITEIbHOCTH, NO3HAHUS U CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLMI), UMEIOIIMX
YHUBEPCAIbHOE 3HAYEHUE JUIsl pA3JIMUHBIX BUJIOB JIEATENBHOCTH;

— ¢opmupoBanue 0o0mIEeH (YHKIIMOHAILHON U €CTECTBEHHO-HAYYHON TIPaMOTHOCTH, B TOM YHCIIE YMCHHM
OOBSICHATh M OIICHWBATH SIBIICHUS OKPYKAIOIIETO MHpPA, WCIOJB3Ysl 3HAHUS W ONBIT, MOJyYCHHBIE IPH
U3Y4YEHUHU XHUMHH, OPUMEHATh HMX IpPU pELIEeHUH MpoOJeM B IOBCEIHEBHOM MW3HU U TPYAOBOMU
NeSITENIbHOCTH;

— ¢opMHpoBaHHE Yy OOYYAIOUIMXCS TYMAHUCTHYECKUX OTHOIICHUH, NMOHUMAaHHUS HEHHOCTH XUMHUYECKHUX
3HAHMUN JUIsl BBIPAOOTKH SKOJIOTMUYECKU 11€7€CO00pa3HOro MOBeAEHUs B ObITY M TPYIOBOM AESITEIBLHOCTH B
LEJSIX COXPAHEHHUS CBOETO 3/I0POBbS U OKPYXKAIOIIeH MpUPOJHON CpeIbl;

— pa3BUTHE MOTHBAllMM K OOY4YEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO M CAMOBOCIHMTAHHIO HAa OCHOBE
YCBOEGHMSI  OOIIEYETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BbIOOpY mpoduis u
HaIpPaBJIEHHOCTH JAJIbHEHUIIETO 00ydYeHHUSI.

OO6miee yuciIO 9acoB, OTBEAEHHBIX I M3YYCHHUS XMMHH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs,



COJAEPKAHUE OBYUEHUSA 8 KJIACC

IlepBoHayaJbHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumuu. Poisib XUMuUHK B )KM3HM 4YenoBeKa. XUMUsA B cucTeMe Hayk. Tena u BemecrBa. dusnyeckue
CBOWCTBa BEIIECTB. ArperaTHOe COCTOsHUE BemiecTB. [loHATHE 0 MeTogax MO3HaHUS B XUMUU. UucThie
BemlecTBa U cMecu. CrocoObl pa3iesieHus: CMece.

ATOMBI U MOJICKYJIBbl. XUMUYECKHE 37IeMEHThI. CHMBOJIBI XHMHUYECKUX JJIEMEHTOB. [IpOCThIE M CIIOKHBIE
BelIeCTBAa. ATOMHO-MOJICKYJISIPHOE YUEHHE.

Xumudeckas (opmyna. BajleHTHOCT, aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH TIOCTOSIHCTBA COCTaBa
BemectB. OTHocuTenbHas aToMHas Macca. OTHocuTenbHas MOJEKyJsipHas Macca. MaccoBast JOJs
XHUMHYECKOTO DJIEMEHTA B COCMHCHHH.

KommuectBo BemectBa. Moise. MossipHas Macca. B3auMOCBsA3b KOJIMYECTBA, MACCHl M YHCIIA CTPYKTYPHBIX
eMHUII BerecTBa. Pacu€Tel o popMmyniaM XUMHUECKHUX COCIMHCHHM.

dusnyeckue U XHUMHYECKUE SBIICHUS. XUMHUYSCKas pPeakius W e€ MPU3HAKH. 3aKOH COXPaHCHHS MacChl
BEIIECTB. XUMHUYECKHe ypaBHeHHs. Kiaccudukamus XAMHUYECKUX peakiui (COCTUHEHUS, Pa3JIOKCHUS,
3aMernieHus, 0OMeHa).

Xumuueckuil IKcnepumenm:

- 3HaKOMCTBO C XMMMYECKOH MOCYHOH, ImpaBmiaMu paboThl B J1a0OpaTOpuu U MpUEMaMH OOpAILEHUS C
a00paTOpHBIM 000PYAOBAaHUEM, U3YUYCHHUE W OMUCAaHUE (PU3MUYECKHX CBOWCTB 0Opa3lloB HEOPTaHUYECKUX
BEIECTB, HaOmoaeHue ¢u3nueckux (IUIaBICHHE BOCKa, TasHUE JbJa, pacTUpaHHE caxapa B CTYIIKE,
KUIIEHHE M KOHJAEHCAlUs BOJbI) M XUMHYECKUX (TOpPEHHE CBEYM, NMPOKAIMBAHWE MEIHOH MPOBOJIOKH,
B3aUMO/JICHICTBUE MeJla C KHCIOTOW) sIBJIEHWI, HAONIOJEHWE W OINHCAHHE TPU3HAKOB IPOTEKAHUS
XUMHUYECKUX peakiuil (pa3jioxeHHe caxapa, B3aUMOJCHWCTBHE CEpHOM KHUCIOTHI C XJIOpPHIOM Oapus,
pasnoxkenune ruapokcuaa meau (1) mpu HarpeBaHnu, B3auMOJIeHCTBIE Kee3a ¢ pactBopom comn mean (11),
U3y4YeHHE CrocoOOB pa3lieleHus CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BbIMAPHUBAHUE,
TUCTUIUTSILMS, XpoMarorpadusi, NPOBEACHHE OYMCTKM TOBAPEHHOW COJIM, HAONIOJICHUE U OINMCaHUE
pEe3yNbTaTOB MPOBEJICHUS OIbITA, HILIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JIaHUE MOJIenei
MOJIEKYI (IIapOCTEPIKHEBBIX).

Baskueiiliue npeacraBuTe/ M HEOPraHMYeCKMX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — aneMeHT W mpocToe BemiecTBo. Haxoxaenue
KHCTIOpO/ia B MpHUpoje, (PU3NUYECKHEe U XHUMHUYECKHe cBoiicTBa (peakiuu ropenus). Oxcuasl. [Ipumenenue
kucnopoaa. CrnocoObl MOMy4eHHs] KUCIOPOo/ia B JTAOOPATOPUH U MTPOMBIIIIIEHHOCTH. KpyroBopoT kuciopoaa
B npupoze. O30H — aNIOTPOHAS MOAU(PHUKAIUS KUCIOPOIa.

TennoBoit »(pdeKT XUMHUECKONH peakiuu, TEPMOXHMMHUYECKHE YpPaBHEHMsS, 3K30- WU DHIOTEPMHUYECKUE
peakiuu. TorMBO: yroib U MeTaH. 3arps3HeHHE BO3/lyXa, YCHUIICHHE TTApHUKOBOTO A deKTa, pa3pylieHue

O30HOBOTI'O CJIOA.



Bogpopoxa — snemeHT u npoctoe BemiecTBo. HaxoxaeHne Bo1opoia B Ipupoe, PU3NUECKUe U XUMHUECKHUE
CBOICTBA, IPUMEHEHHE, CIIOCOOBI NoTyueHus. KuciaoTsl u conu.

Monsipublii 00bEM Ta30B. Pacy€Tbl o XUMHUYECKUM YpaBHEHHSIM.

®usnueckue cBoWcTBa BOAbl. Boma kak pactBoputens. PacTtBopel. HacelllleHHBIE M HEHACHILIEHHbIE
pactBOpbl. PacTBOpHMOCTh BelIECTB B BoJie. MaccoBas J0JIsl BEMIECTBA B PaCTBOpE. XMMHUYECKHUE CBOWCTBA
BoJbl. OcHoBaHus. Ponb pacTBOpoB B NIpUpoOJie M B JKU3HM yesoBeka. KpyroBopoT BOJbI B HpHUPOJIE.
3arpsizHeHue NpUpOoIHBIX BoA. OXpaHa U OUMCTKA IPUPOIHBIX BOI.

Knaccugpukamus neopranmyeckux coenuHeHnid. Oxcuapl. Kiaccudukanms OKCHIOB: cojeoOpasyromuie
(ocHOBHBIE, KHUCIOTHBIEC, aM(doTepHBIe) U HecodieoOpasyromue. Homenknarypa okcuaoB. dusmdeckue u
XMUMHUYECKHE CBOMCTBA OKCUIOB. [lomydueHne okCuioB.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIENOYM U HEpacTBOpUMbIE OcHOBaHMs. Homenkiatypa
ocHOBaHMU. Du3NUeCKue U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loydeHre OCHOBaHUM.

Kucnotsl. Knaccudukanus xkucinor. Homenknatypa kucinot. @usndeckue 1 XUMHUYECKHE CBOMCTBA KHUCIIOT.
Psapn akruBnoctu metaiuioB H. H. bekerosa. Ilomydenue Kucior.

Comu. Homenknatypa cosieil. @u3nueckre 1 XMMHYECKHE CBOMCTBA coJiel. [losrydaenne comnent.
I'enernueckas cBs3b MEXKAY KIacCcaMi HEOPTraHUUECKUX COEAUHEHUH.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE OTpeeNieHHUE COIepKaHUs KUCIOpOia B BO3IyXe, MOJIydeHue, coOupaHue, pacro3HaBaHue U
M3Y4YE€HHE CBOMCTB KHCJIOpOJa, HAOMIOJEHHE B3aMMOJCHCTBHUS BEIIECTB C KHCIOPOJOM U YCIIOBUSA
BO3HMKHOBEHHUS W MpPEKpalleHus ropeHus (moxapa), 03HakoMJieHHe ¢ oOpa3iaMi OKCUJOB U OTIHCAHUE UX
CBOMCTB, IOJIyueHHE, CcOOHMpaHue, paclno3HaBaHME W U3YyYEHUE CBOMCTB Bojopoja (ropeHwue),
B3auMoieiicTBue Bojgopona ¢ okcuaoM wmeau (ll1) (BO3MOXXKHO HCIONB30BaHHWE BHUICOMATEPUATIOB),
HabOmoIeHe 00pa3oB BEIIECTB KOJUYECTBOM | MOJIb, HCCIIEI0BAHUE OCOOCHHOCTEH pacTBOPEHUs BELIECTB
C pa3sIM4yHOM pPAaCTBOPUMOCTBIO, TPUTOTOBIEHUE PACTBOPOB C ONpPENEIEHHOM MaccoBOMl AoJiel
pacTBOpEHHOTO BEIIECTBA, B3aMMOJEHUCTBHE BOABI C MeETaUIaMH (HATPUEM U KalblueM) (BO3MOXHO
UCIOJIb30BaHME BUJEOMATEPHANIOB), HCCIIENI0BaHUE OOpa3lOB HEOPraHUYECKHX BEUIECTB Pa3TUYHBIX
KJIacCOB, HAONIOJICHWE WM3MEHEHHsS] OKPAaCKd HMHIUKATOPOB B PACTBOpPaX KHUCIOT U ULIEJIOYEH, H3yuyeHUE
B3aumojieiictBust okcuaa meau (ll) ¢ pacTtBopom cepHOM KHCIOTHI, KHCIOT C MeETallaMH, pEaKIMi
HEWTpalIu3aluy, IOJYy4YEeHHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO MeTajula APYrHMM U3
pacTBOpa COJIM, PELICHHE JKCIEPUMEHTAIBHBIX 3a7ad IO TeMe «BakHellne Kiacchl HEOPraHWYECKHX
COCIMHEHUI.

epuoauveckuit 3akoH u Ilepumoamyeckass cucrema xumudeckux djiemeHtoB /I U. MenaeseeBa.
Crpoenne aroMoB. XumMuueckasi ¢Bsi3b. OKHCJINTEIBbHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

IlepBble MOMBITKH KJIACCH(PUKALMKA XUMUYECKUX 371eMeHTOB. [IoHsATHE O Tpynmax CXOJHBIX 3JE€MEHTOB
(1IenoYHbIe U IMIETOYHO3EMENNbHBIE METaUIb, TAJIOT€Hbl, HHEPTHbIE Ta3bl). DJIEMEHThI, KOTOphle 00pa3yloT

aM(bOTepHLIC OKCUIBI U THAPOKCHUIBI.



Ilepnognueckuit 3akoH. Ilepumonmueckas cucrema xumuueckux osneMmeHroB JI. M. Menneneesa.
KopoTkonepuoanas u anuHHONIEpHoAHas Gopmbl [lepnonnueckoit cucreMbl Xumudeckux 3iaementos [, U.
MenneneeBa. [lepuoas! u rpymnmsl. GU3HYECKUN CMBICI OPAIKOBOIO HOMEPA, HOMEPOB IEPHUOJA U I'PYIIIILI
JJIEMEHTA.

Crpoenue atomoB. CocraB aTtoMmHbIX siep. M3otomel. DnekrpoHbl. CTpoeHHE 3IIEKTPOHHBIX 000J0YeK
aToMoB nepBbIx 20 xumuueckux aeMeHToB Ilepuoauueckoit cucrems! Jl. . MenaeneeBa. Xapakrepucruka
XUMHYECKOTO 3JIEMEHTA IO €ro nojioxkeHuro B [lepuonnueckoit cucreme . 1. Menneneesa.
3aKOHOMEPHOCTH  H3MEHEHHsS  paguyca aTOMOB  XMMMUYECKHX  DJIEMEHTOB, METAJNIMYECKUX U
HEMETAJNTINYECKUX CBOMCTB 10 rpynaMm U Mepuoiam.

3nauenue [lepuonuueckoro 3akoHa u Ilepuonmyeckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB JJIsi Pa3BUTHUS
Hayku U nipaktuku. J[. 1. MenpaeneeB — yu€HbI U IpaKJaHHH.

Xumunueckas cBs3b. KoBasieHTHas (MOJSpHAs U HEMOJISIpHAs) CBSA3b. DIEKTPOOTPULIATENHHOCTh XUMUYECKUX
aneMeHTOB. loHHas CBs3b.

Crenenp oxucieHusi. OKUCIUTETBHO--BOCCTAHOBUTENbHbIE peakuuu. [lpomecchl  OKHUCIEHHS U
BoccTaHOBJNIeHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuil IKcnepumenm:

n3ydeHre oOpas3loB BEIECTB METAJUIOB U HEMETAJUIOB, B3aUMOAECHCTBIE THAPOKCHIA LINHKA C PaCTBOPaMHU
KHCJIOT U IEJNOYEH, IPOBEICHHUE ONBITOB, WILTIOCTPUPYIOIUX IPUMEPBI OKUCIUTENBHO -BOCCTAHOBUTEIBHBIX
peakiuii (ropeHne, peakiiuy pas3IoKeHHs, COCTUHEHNS).

Mestcnpeomemmnnie ceasu

Peanuzanuss MeEXNpeAMETHBIX CBA3CH INpU M3YyYECHMM XUMUUM B 8 KJacce OCYILECTBISETCS 4epe3
UCIOJb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYUHBIX MOHATUMN, TaK U HNOHATHH, SBISAIOIIMXCS CUCTEMHBIMU
IUI OTAEIBHBIX NPEAMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OOuire ecTecTBEHHO--HAyYHbIE IOHATHUS: HAaydHBIM (DakT, runoresa, TEOpUs, 3aKOH, aHAJIM3, CUHTE3,
KjIaccu(ukanus, MNepUOAUYHOCTb, HAOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBaHHE, H3MEpPEHHE, MO/EIlb,
SIBJICHHUE.

@dusnka: martepus, aTOM, D3JIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIMJI, H30TOIbI, PaJUOAKTUBHOCTB,
MOJIEKyJa, 3JEKTPUYECKUH 3apsj, BELIeCTBO, Telo, O0BEM, arperarHoe COCTOSHHE BeIEeCcTBa, a3,
¢u3nyecKkre BeJIMYMHBI, €AMHULBI U3MEPEHHsI, KOCMOC, IIJIaHeThl, 3BE31b1, COoHLIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpalbl, TOpHbIE MOPOJBI, IMOJIE3HbIE HCKOINAEMblE, TOIIMBO,

BOJHBIC PECYPCHI.



9 KJIACC

BemecTBo 1 XumMHUYecKasi peakuus

[Tepuoaunueckuit 3akoH. Ilepuoanueckas cucrema xumudeckux siaemeHtoB Jl. 1. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaHS,
KaIblMS M WX COCAUMHEHHI B COOTBETCTBUU C IOJIOKEHHEM HJIEMEHTOB B llepuoanmueckoil cucreme u
CTPOEHHUEM UX ATOMOB.

Crpoenue BemiecTBa: BHABI XUMUYECKON CBSI3U. THUIBI KPUCTALIMYECKUX PEMIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMHUYECKOM CBSI3H.

Knaccudukanus w HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHMMHUYECKHE CBOWCTBA BEIECTB,
OTHOCAIIMXCS K Pa3jIMYHbIM KJIacCaM HEOPraHWYECKUX COCIMHEHU, FT€HETHYECKas CBA3b HEOPraHMYECKUX
BCIICCTB.

Knaccudukanus XUMUYECKUX PEAKIUNA MO Pa3IMYHBIM MPU3HAKaM ([0 YUCIY U COCTaBy YYacCTBYIOIIUX B
pEeaKIMK BEIIECTB, MO TEIIOBOMY 3P (DEKTy, 0 U3MEHEHHUIO CTETeHEH OKUCICHUS XUMHYECKUX DJIEMEHTOB,
Mo oOpaTUMOCTH, TI0 YYAaCTHUIO KaTaim3aTopa). JK30- M SHIOTEPMHUYECKHE PEAKIMH, TEPMOXUMHUUYECKHE
YpaBHEHHUS.

[Tonatue o ckopocTd XuUMHUYeCKOW peakiuu. [loHsTHE 00 OOpaTUMBIX W HEOOPATUMBIX XUMHUYECKUX
peakuusx. [loHSTHE O TOMOTEHHBIX M TeTeporeHHbIXx peakuusx. I[lonstue o karamuze. Ilonstue o
XUMHUYECKOM paBHOBeCHH. DAKTOPHI, BIMSIONIME HA CKOPOCTh XUMHYECKOW PEAKIMU W TMOJOKEHUE
XUMHYECKOTO PAaBHOBECHS.

OKHCIIUTETFHO-BOCCTAHOBUTEIBHBIC PEAKIIUM, AIICKTPOHHBIN OajaHC OKHCIMTEIbHO-BOCCTAHOBUTEIHLHOM
peakuuu. CocTaBjl€HUE YPABHEHHH OKHUCIMTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIIMH C HCIOJIb30BAaHUEM
METO/Ia JIEKTPOHHOTO OajlaHca.

Teopusi SIEKTPOJUTUUECKON JUCCOUMAIMU. JEKTPOJIUTHI W HEAJIEKTPOJUThl. KaTHOHBI, aHUOHBI.
MexaHu3M JHUCCOLMAIMUA BEIIECTB C PA3JIUYHBIMU BUJAMH XUMHYECKOW CBsi3U. CTENEHb IUCCOLMAIUU.
CuiibHBIC U C1a0bIe AJICKTPOJIUTHI.

Peakiun moHHOro oOMeHa. YCIOBHS IMPOTEKAHUS pPEaKIMi HMOHHOTO OOMEHa, IMOJHBIC M COKpaIEHHBIC
WOHHBIE ypaBHEeHHs peakuuid. CBoIiCTBa KHCIOT, OCHOBAaHHMW M cCOJIeW B CBeT€ MNpPEACTaBICHHH 00
AIEKTPOJIUTUYECKOMN aucconuanu. KauecTBeHHbIE peakiiny Ha HOHBL. [loHsATHE O THIpOJIU3E COJIeH.
Xumuueckuil Ikcnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAUINYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U
HeMeTaioB (TpaduTa W anmMmasa), CIOXKHBIX BEHIECTB (XJIOpUAa HATpHs), UCCIEIOBaHHE 3aBHUCHMOCTH
CKOPOCTHM  XMMHYECKOW  peaklud OT  BO3JACHUCTBUSA  PA3NMUYHBIX  (DAKTOpPOB,  HCCIETOBaHHE
AIIEKTPOTIPOBOIHOCTH PACTBOPOB BEIIECTB, MpOIecca MUCCOLUAIIMN KUCIOT, Melo4Ye U coneit (BO3MOXKHO
WCIOJb30BAHUE BHUJEO MaTEPHUANIOB), MPOBEACHHUE OMNbBITOB, WJUIIOCTPUPYIOIIMX MPU3HAKU MPOTEKaHUs
peakiuii woHHOTO OOMeHa (oOpa3oBaHHME OcCajKa, BBIJACICHHWE Ta3a, oOpa3oBaHHME BOJIbI), OIBITOB,

HIUTIOCTPUPYIOIIUX IMPpUMCEPBI OKHCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peakunﬁ (FOpCHI/IC, peakonuun



pas3oKeHus, COSAMHEHU ), paclio3HaBaHUE HEOPTaHMYECKUX BEUIECTB C TIOMOIIbIO KAYeCTBEHHBIX PEaKIIHid
Ha MOHBI, pelIeHNe SKCIEPUMEHTAIbHbIX 33/1a4.

HemeTta/ibl M UX cOeTUHEHHS

OOmas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTCIICHH OKUCIICHUS.
Ctpoennie u (pu3HUECKHE CBOWMCTBA MPOCTHIX BEUIECTB — raJIOTEHOB. XMMUYECKHE CBOWCTBA Ha MPHMEpE
xjopa (B3aUMOJACHCTBHE C METaUIaMH, HEMeTaulaMH, Iiesiouamu). XiopoBojopoa. CoiisiHash KUCIIOTa,
XMMUYECKHE CBOWCTBA, TOJNydeHHE, NpUMeHeHHe. JlefCTBHEe Xjopa M XJIOpPOBOAOpPOJa Ha OpPraHH3M
genoBeka. BaxxHennre XJI0puIbl M KX HAX0XKIEHUE B IIPUPO/IE.

O6mas xapakrepuctuka s1emMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTEIICHU
okucieHusd. CrpoeHue u (u3MUECKrue CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U Cepbl. AJUIOTPOIHBIE
MOM(UKAIIIHN KUCIOPOaa M cepbl. XUMUYeCcKHe CBo¥cTBa cepbl. CepoBOAOPO/, CTPOCHUE, (PU3UUECKHE H
XAUMUYeckne cBoicTBa. OKCHIBI cepbl KaK MpPEACTAaBUTENM KHUCIOTHBIX OKCHIOB. CepHasi KHCIOTa,
dbu3uYecKne W XUMUYECKHE CBOWCTBA (OOIME KaK TPEICTABHTENS Kiacca KUCIOT W crhenuduyeckue).
XUMHUYECKUE pEeaKIfy, JeKAIe B OCHOBE IMPOMBIIUIEHHOTO CIIOCO0a TONY4eHHS CEPHON KHCIIOTEHI.
[Ipumenenue cepHoit kuciaoThl. CONMM CEpHON KHUCIOTHI, KAaueCTBEHHAs peakuus Ha Cyib(aT-HOH.
HaxoxneHne ceppl M €€ COEIMHEHWH B MNpUpOJe. XHWMHYECKOE 3arpsA3HEHUE OKpPYXKaroUeH Ccpeasl
COCIMHEHUSIMU cepbl (KUCIOTHBIE JOKIOW, 3arps3HEHHE BO3AyXa U BOJOEMOB), CHOCOOBI €ro
MpeI0TBPAILCHUSI.

OO6mas xapakrepucTka 35eMeHToB VA-rpynnbl. OcoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHbIE CTENEHU
OKHUCJIEHUS. A30T, pacCIpoCTpaHeHue B Ipupojie, pu3nyeckue U XuMmudeckue cBoiictsa. Kpyrosopor a3ora B
npupojae. AMMHaK, ero pu3ndeckue U XMMUYEeCKHe CBOMCTBA, MoyiydeHue U npumeHeHue. Conu aMMOHUS,
ux (usmueckue W XUMHYECKHE CBOWCTBa, IpuMeHeHue. KadyecTBeHHas peakuusi Ha HOHBI aMMOHWUS.
A30THAas KHCIOTa, €€ moylydyeHue, (pru3ndeckue U XuMU4eckre cBOicTBa (001ue Kak MpeIcTaBuTes Kiacca
KucHnoT U cnenuduyeckue). lcnonp3oBaHue HUTPATOB M COJIEH aMMOHHSA B KAauyeCTBE MHHEPAIbHBIX
ynoOpenuii. XuUMHUECKOE 3arps3HEHUE OKpYKalolled Cpelapl COCTUHEHUSMHU a30Ta (KUCIOTHBIE JI0K[IH,
3arpsi3HEeHUE BO3AyXa, MOUBHI U BOJI0EMOB). Docdop, annoTponusie Moaudukanuu dhocdopa, pusndeckue u
xumuueckue cpoiictBa. Okcun docdopa (V) u dochopnas kucnora, puandeckre 1 XUMUIECKHE CBONCTBA,
nosnyuenue. McnonpzoBanue GpocdaroB B KauecTBE MUHEPAIBHBIX yIOOPEHHIA.

O6mas xapakrepuctuka meMeHToB |V A-rpynmnbel. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIe CTEICHU
OKHUCJICHUA. YTIEpoJd, aIOTpOomHble MOAu(UKAlNMU, paclpocTpaHeHHe B Mpupoie, (usmdeckue u
XUMHUYECKUe cBoiicTBa. AncopOiusi. KpyroBopoT yriepoaa B mpupoje. OKcuasl yriepoa, ux Gusndeckue
U XUMHYECKHE CBOWMCTBA, NEHCTBHE Ha KUBBIE OPraHU3MBI, MOJTYYEHHE U TpPUMEHEHHUE. DKOJIOTHUYECKHe
npoOneMbl, cBsizaHHbIe ¢ okcuaoM yriuepoaa (IV), rumoresa rio6anbHOrO TMOTEIUICHUS KIUMATa,
MapHUKOBBIN AP (DeKT. YTOoIbHASI KUCIOTa U €€ CONU, UX (PU3UIECKHe U XUMUYECKHE CBOWCTBA, TIOJTYUCHHUE U
npuMeHenne. KauecTBeHHas peakiis Ha KapOoHaT-HOHEL. Mcnons3oBaHue kapOOHATOB B OBITY, METUIIMHE,

IMPOMBIINIJIICHHOCTH U CCIILCKOM XO03SICTBE.



[lepBoHavanbHbIe MOHATUS OO0 OPraHMYECKUX BEHIECTBAX KAaK O COCOMHEHUSAX yriepoja (MeTaH, 3TaH,
STUJICH, alleTHIICH, 3TaHOJ, TIMIEPUH, YKCyCcHas KucaoTa). [IprupoiHble MCTOYHUKH YIIIEBOJAOPOIOB (yrob,
NPUPOJHBIN Ta3, He(PTh), MPOAYKTHI UX MepepaboTku (OCH3HMH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJOrMYECKN BaXKHBIX BEIIECTBAX: KHUpaX, OeIKax, yriieBoJax — U X POJIMA B )KU3HHU YEIOBEKA.
MarepuanabHOE €IMHCTBO OPTaHMYECKUX U HEOPTraHUYECKUX COCTUMHEHHN.

Kpemuui, ero gusnueckue u XMMUYECKHE CBOICTBA, MOTydeHHe U npuMeHeHne. CoefMHeHUsT KpEMHHS B
npuposae. OOmue mnpencrasieHuss o6 oxcune kpemHust (V) u xpemHueBod kuciore. CHIMKaThl, HUX
WCIIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BakHeine cTpouTenbHble MaTepruaibl: KepaMuKa, CTEKIIO,
LIEMEHT, OeToH, xene300eToH. [IpoOiembl 0e30macHOrO0 HMCHOJB30BaHUS CTPOUTEIBHBIX MaTepHajoB B
MMOBCEAHEBHOM KU3HU.

Xumuueckuit Ikcnepumenm:

n3ydeHre oOpa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI, MPOBEACHUE Ka4eCTBEHHBIX
peaKmuii Ha XJIOPUA-UOHBI ¥ HAONIO/ICHHE MPU3HAKOB MX MPOTEKAHUS, OTBITHI, OTPAKAIONINE (PH3NUECKIE U
XAMUYECKHE CBOWCTBA TAJOTEHOB M WX COCAMHEHHH (BO3MOYKHO HWCIOJB30BAaHWE BHICOMATEPHAIIOB),
O3HAaKOMJIEHHE ¢ oOpaslaMu XJOpHUIOB (TAJOTEHUIOB), O3HAKOMJIEHHE C oOOpa3lamMu cepbl U €€
COEIMHEHUSIMU (BO3MOXKHO HCIIOJIb30BAaHHWE BHEOMAaTepHalioB), HaOMIOJeHHE Mpoliecca OOYIJIMBaHUS
caxapa TMOJ JCHUCTBHEM KOHILEHTPUPOBAHHON CEPHOM KHUCIOTHI, H3YyYECHHE XUMHUYECKHX CBOWCTB
pa30aBiIeHHON CEpHOI KHUCIIOTHI, MPOBEACHHE KAaueCTBEHHOM peakluu Ha Cylb(paT-MOH U HaOIIOJCHHE
MpU3HaKa € MPOTEKaHUs, O3HAKOMJICHHE C (PM3MUYECKHMMHU CBOMCTBaMU a30Ta, (ochopa M UX COCNUHEHUN
(BO3MOXHO HCIIOJIb30BAaHHE BHJICOMATEPHAIOB), O0Opa3laMu a30THBIX U (GOCPOPHBIX yIOOpEHUI,
MoJIyueHue, coOupaHue, paclo3HaBaHHE W HM3yYEHUE CBOWCTB aMMHakKa, MpPOBEICHHUE KAaueCTBEHHBIX
peakiuii Ha WOH aMMOHMS W ¢ocdarT-HOH W H3ydeHHE MPU3HAKOB HMX MPOTEKaHUs, B3aUMOJICHCTBUE
KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEIbIO (BO3MOKHO HCIOJIb30BaHUE BUAEOMATEPUAIIOB), U3yUECHUE
MoJeNiell KpUCTAIIMYECKUX pemEToK anmasa, rpadura, QymnepeHa, O3HAKOMIIEHHE C MPOLIECCOM
ancopOLuu pacTBOPEHHBIX BELIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTHBOrasa, MOJIyYeHUE,
coOupaHue, pacrio3HaBaHHE M U3YUYE€HHE CBOWCTB YTJIEKUCIIOrO Ta3a, MPOBEJCHHE KAaueCTBEHHBIX peaKiuil
Ha KapOOHAT M CHJIMKAT-UOHBI M M3y4YEHHE IMPHU3HAKOB UX MPOTEKaHHS, O3HAKOMJICHHE C MPOAYKIIHEH
CHJIMKATHOM MPOMBIILICHHOCTH, PEIlIEHUE HKCIIEPUMEHTAIbHBIX 3aj1au 1Mo TeMe «BaxHele HeMeTaibl 1
WX COCAMHECHUSD.

MeTaJluIbl M UX COEAMHEHHSA

OOmast XapakTepUCTHKAa XMMHUYECKHX OJJIEMEHTOB — METAJJIOB HAa OCHOBAaHMM MX TIOJOXKEHHUS B
[lepuonnyeckoit cucreme xumuyeckux siaeMmeHToB J[. M. MenneneeBa u crpoenus atoMoB. CTpoeHue
MeTaJuIoB. MeTajuinyeckasi CBsI3b M METaJJIMUecKasi KpUCTaJUIMYecKas peléTka. DIEeKTPOXUMUUECKUHN psif
HanpsDkeHU MetasioB. dusnyeckue M XUMHUYECKHE CBOMcTBa MeraiioB. OOmmue crnocoObl MOMydeHus
MeTaiuioB. [IoHATHE O KOPPO3UHM METAJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CriiaBbl (CTalb,

YYT'YH, JIOPATIOMHUHUNA, OpOH3a) U UX IPUMEHEHHE B ObITY U MPOMBIIIJICHHOCTH.



[{esrounble MeTauIbl: nojoxkeHue B [lepuoanueckoit cucreme xumuueckux anementoB . . Menaeneesa,
CTPOEHHUE UX aTOMOB, HAXOKJEHHE B Npupoje. Pu3ndeckue 1 XMMUYECKUE CBOICTBA (Ha IPUMEpPE HATpuUs U
kanus). OKCUAbI U TUAPOKCUABI HATPUS U Kanus. [[puMeHeHne eaoyHbpIX METAJUIOB U UX COEIMHEHU.
[[{estouHO3EMENBHBIE METAJUIBI MAarHWi W KaJbLUU: MOJIOkKEeHUE B llepuoanyeckor cucteMe XUMHUYECKUX
anemeHToB [. 1. MeHneneeBa, cTpoeHUE UX aTOMOB, HAX0XKACHUE B Ipupoje. Pusndeckue U XuMU4eCKUe
CBOMCTBa MarHusi U Kanblius. BakHelmue coennHeHUs Kajablus (OKCUI, TUApOKcuA, coyin). KECTKOCTh
BO/JIbI U CIIOCOOBI €€ YCTPaHEHUS.

AmoMuHMiL: nTonoxeHue B Ilepuoauyeckoi cucreMe xumMuyeckux nemeHnToB /. M. MenneneeBa, ctpoeHue
aToMa, HaXxoKJeHue B npupoje. Pusznyeckue U XMMHUECKHUE CBOWCTBA alfOMUHUS. AMQOTEpHbIE CBOWCTBA
OKCHJA U THJIPOKCHJIA AIFOMUHHSL.

Kenezo: nonoxenue B Ilepnoguueckoit cucreme xumuueckux anemeHToB . M. MenneneeBa, ctpoeHue
aToMa, HaxokJieHue B npupoje. Ouszndyecknue U XUMUYECKHE CBOMCTBaA kene3a. OKCUIbl, THAPOKCUIIBI U
cosmm xkene3a (1) u xenesa (111), ux cocras, cBoiicTBa U MOTydIEHUE.

Xumuueckuil IKCnepumenm:

03HaKOMJIEHHE ¢ 00pa3llaMHU METaUIOB U CIIAaBOB, MX (PU3MYECKUMM CBOMCTBAMHU, W3Y4YE€HHE PE3YJIbTATOB
KOpPpPO3UH META/UIOB (BO3MOXKHO HCIIOJIH30BAHUE BHUJACOMATEPHATIOB), OCOOECHHOCTEH B3aMMOJCUCTBUS
OKCHJIa KalblIMsI U HATPUS C BOAOHM (BO3MOKHO MCIOJb30BaHUE BUJICOMATEPHATIOB), UCCIIEIOBAHNE CBONCTB
XKECTKOM BOJBI, MpoIlecca TOPEHHsI Keje3a B KUCIopojae (BO3MOXKHO HCIIOJIb30BAHME BHUIEOMATEPUasIOB),
MPU3HAKOB MPOTEKAHMS KAYeCTBEHHBIX PEaKIMii HAa HOHbBI: MarHUs, KaJbIUs, ATIOMUHHUS, IMHKa, xene3a (1)
u xeneza (Il), mequ (Il), HabmromeHe M omMcaHUWe TPOIIECCOB OKpAIIMBAHUS TUIAMEHH MOHAMHU HATPUS,
Kamusi ¥ Kalblus (BO3MOXHO HCIOJIb30BAaHUE BUJECOMATEPHANIOB), HCCieN0oBaHHE aM(OTEpHBIX CBOMCTB
TUAPOKCHU/IA ATIOMUHHUS U TUJIPOKCUIA IMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a/1a4 1o Teme «Baxueiiune
METaJUIbl U UX COCTUHEHUS.

XuMHUS U OKpYKaKIuas cpena

BemectBa u martepuasibl B NOBCEJHEBHOM >XM3HU 4YeEJOBEKa. be30MacHOe HCIOJIb30BaHUE BELIECTB U
XMUMHUYECKUX peakuuii B ObITy. [IepBas mOMOIIb MPU XUMUYECKUX 05KOTAaX M OTPABIICHUSX.

XUMHYECKOe 3arpsi3HEHNE OKPYKAIOIIel cpeibl (MpeaebHas AOMycTUMasl KOHIIEHTpAIlUs BEIIeCTB, Jajee —
[TJIK). Poas XuMu# B pelieHnH SKOJOTHYECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3yueHre oopas3oB MaTepHaloB (CTEKIIO, CIUIABbl METAJUIOB, MOJIMMEPHbIE MaTepHAaIbI).
Mesicnpeomemmnuoie céazu

Peanuzanuss MeXNpeAMETHBIX CBA3CH MNpU M3YyYEHMM XUMUUM B 9 Kjacce OCYIIECTBISETCS 4epe3
UCIOJb30BAHNE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHATUM, TaK M MOHATUH, SBISAIOIIUXCA CHCTEMHBIMHU

UL OTACIIBHBIX MPEAMETOB €CTCCTBCHHO--HAYYHOT'O ITHUKJIA.



OOmire ecTeCTBEHHO-HAay4YHbIC MOHATUS: HAy4YHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAJU3, CHHTE3,
KjIaccu(uKanus, MEepHOAUYHOCTb, HAOIIOJEHUE, SKCHEPUMEHT, MOJCIUPOBAHHE, H3MEpEHHE, MO/Eb,
SBJICHHE, TAPHUKOBBII 3()(HEKT, TEXHOJIOTUS, MATEPUAIIBI.

@dusmnka: Martepus, aroM, OJJIEKTPOH, MPOTOH, HEHTPOH, HWOH, HYKIHJ, H30TONBI, PaJHOAKTHBHOCTD,
MOJIEKYJIa, SJIEKTPUUECKUN 3apsijl, IPOBOJIHUKHU, MOIYIPOBOAHUKH, AUIEKTPUKH, (POTOIIEMEHT, BELIECTBO,
Teno, 00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, ra3, pacTBOP, PACTBOPHUMOCTD, KPUCTAIINYECKAsT PEHIETKA,
CIUIaBbI, (PU3MUECKUE BEIMYMHBI, €IMHUIBI M3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JIBI,
CouHre.

buonorus: ¢gorocunres, apixaHue, o6uocdepa, IKOCHUCTEMA, MUHEpAIbHbIE YA0OpEHUs, MHUKPOIIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

I'eorpadusa: atmocdepa, rumpocdepa, MuUHEpasbl, TOPHBIE TOPOJIBI, MOJE3HBIE HCKOMAEMBbIE, TOIUIMBO,

BO/JIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA INPOI'PAMMBLI 10 XMMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE PE3YNIbTAThl OCBOCHHS MPOrpaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHUsl JOCTUTAIOTCS B XOJI€
oOydeHUss XUMUU B CIUHCTBE YYCOHOW W BOCIHUTATEIIBHON JEATCIILHOCTH B COOTBETCTBUHU C
TPAIUITMOHHBIMH POCCUUCKUMU COITMOKYIBTYPHBIMU U AYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, IPUHATHIMU
B 00IIIeCTBE MMPaBHUIAMHA U HOPMAMH ITOBEICHHS M CIIOCOOCTBYIOT IIPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS
Y COIMATN3AIMNA 00YJarOITUXCS.

JIn4HOCTHBIE  pE3yJbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS  CHCTEMOM
MMO3UTHBHBIX [IEHHOCTHBIX OPUEHTALIMM U PACHIMPEHUE OIBITA JACSITEIHHOCTA Ha €€ OCHOBE, B TOM YHCJIE B
YacTH:

1) naTpuoTHYECKOTr0 BOCIIMTAHUS:

IIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HACIEIUIO,
MOHMMAaHMs 3HAYCHHUS XMUMHYECKOW HAyKM B J>KM3HH COBPEMEHHOTO OOIIECTBa, CIMOCOOHOCTH BIIAJIETh
JIOCTOBEpHOW MHGOPMAIIHEH O TIEPEIOBBIX JOCTIKEHHUSIX U OTKPBITUSIX MHUPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

2) rpa’KAaHCKOr0 BOCIIUTAHUS:

MPEACTABICHUS O COLUMAIBHBIX HOPMax M TMPaBHUJIAX MEKINYHOCTHBIX OTHOIIEHWM B KOJUIEKTHUBE,
KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, y4eOHO-HCCIICIOBATEIHCKON, TBOPUECKOM
U JPYTUX BUAAX ACSATEIbHOCTH, FTOTOBHOCTU K pa3HOOOPa3HOM COBMECTHON JIESATEIBHOCTH MPHU BHITOTHEHUH
y4eOHBIX, MO3HABATENIbHBIX 3a/1a4, BBIIOJHEHUH XUMHYECKUX OSKCIEPUMEHTOB, CO3/JaHUU YYEOHBIX
MIPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAHUIO U B3aUMOIIOMOIIM B MPOIECCE ITOM y4eOHOU JesITeNbHOCTH,
FOTOBHOCTU OLIEHMBAaTh CBOE IOBEJCHUE U TOCTYNKH CBOUX TOBApHILEH C MO3ULUU HPABCTBEHHBIX U
MIPAaBOBBIX HOPM C YYETOM OCO3HAHMSI MIOCIEACTBUM MTOCTYIKOB;

3) HeHHOCTH HAYYHOI' 0 MO3HAHUS:

MHPOBO33PEHUECKHE IMPEACTABICHUS O BEIIECTBE W XHMMHMYECKOM peakUuH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKHM M COCTABIISIFOIIME OCHOBY JJI IMOHMMaHHUS CYHIHOCTH HAy4yHOU
KapTUHBl MUpPA, MPEACTAaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOIBI, B3aUMOCBSI3AX
YeJI0BeKa ¢ IPUPOAHON CPEAO, O pOJIM XUMHUHU B MMO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAIPaBJICHHbIE HA TOJIyY€HHWE HOBBIX 3HAHUN MO XUMHH, HEOOXOAUMBIE IS
00BsicHEHUST HAOIIOAaeMbIX MPOLECCOB W SABIEHUM, MO3HABATEIbHONW, MHPOPMAITMOHHON U YUTATEIHCKOU
KYIbTYpbl, B TOM 4YHCIIE HaBBIKOB CAMOCTOSTEIbHOW pabOThl C Yy4EOHBIMU TEKCTaMH, CIIPaBOYHOM

HHTepaTypOﬁ, JOCTYITHBIMH TCXHUYCCKUMHU CPCIACTBAMU I/IH(I)OpMaI_II/IOHHBIX TCXHOJIOT Hﬁ;



MHTEpEeC K OOYYEHHUIO M MO3HAHHIO, JTI0003HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K caM0O0Opa30BaHUIo,
MIPOEKTHOW M HCCIENIOBATENBCKONW NESATEIBbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH U YPOBHSA
oOyueHus B JaJIbHEHIIIEM;

4) opMupoBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHHME IEHHOCTH >KM3HH, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 3/JI0POBBIO, YCTAHOBKU Ha 3JIOPOBBIN
o0pa3 JKU3HU, OCO3HAHHE MOCIECICTBUI M HENPHUATHE BPETHBIX IPHUBBIYCK (YMOTPEOJICHUS aAIKOTOJI,
HAapKOTHKOB, KypEHHsI), HEOOXOIUMOCTH COOJIONEHHs TMpaBWJl OE30MacCHOCTH MpH OOpalIeHuu C
XMMUYECKUMH BEIIECTBAMH B OBITY M peallbHOU JKU3HU;

5) Tpy/0BOT0 BOCIUTAHUSI:

MHTEpEC K TPAKTUYECKOMY H3YYEHHUIO NMpo(ecchii W TpyAa pazIudHOrO pPOJAa, YBOKEHHE K TPYIAy H
pe3yibTataM TPYIOBOH JEATENFHOCTH, B TOM YHCIIE Ha OCHOBE NPUMEHEHHUS NPEJAMETHBIX 3HAHWH 10
XUMHH, OCO3HAHHBIH BBIOOP WHIUBUAYAJIBHONW TpPAEKTOPUM MPOJOJDKEHUS OOpa3oBaHUs € Y4ETOM
JMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIICIIHOM
npo(hecCHOHATFHON JEeSITeIbHOCTH W Pa3BUTHS HEOOXOJMMBIX YMEHHH, TOTOBHOCTH aJallTUPOBATHCS B
npoheccHoHaTFHOU Cpejie;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

9KOJIOTMYECKH IeJIeCO00pa3HOe OTHOMICHHE K TMPHPOJE KaK HCTOYHHMKY JKM3HH Ha 3emiie, OCHOBE e&
CYILIECTBOBAHMS, ITOHMMAaHHE IICHHOCTH 370pOBOr0 M 0Oe3omacHOro oOpa3a J>KU3HHM, OTBETCTBEHHOE
OTHOIIIEHUE K COOCTBEHHOMY (PH3MUYECKOMY M TICUXHYECKOMY 3/J0POBBIO, OCO3HAHHE IIEHHOCTH COOITIOACHHS
npaBuII 0E301TaCHOTO MOBECHNUS MPH PadOTe ¢ BEIIECTBAMH, a TAK)KE B CUTYALUIX, YTPOKAIOIINX 3I0POBBIO
W KW3HU JIFOJICH;

CIIOCOOHOCTH TMPHUMEHSATH 3HAHUS, MOJydaeMble NMPH M3YYCHHH XMMUH, JUIl PELICHUS 33/a4, CBS3AaHHBIX C
OKpY)KaloIllel NPHUPOTHON Cpelnod, JUIs MOBBIIICHUS YPOBHS OSKOJOTHYECKOH KYIbTYphI, OCO3HAHHUS
rJ00aJbHOTO XapaKTepa SKOJOTMYECKHUX MPOOJeM W IMyTed MX pPEeHIeHUs MOCPEICTBOM METOIO0B XHUMMHU,
9KOJIOTMYECKOTO MBIIIJICHHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B IIO3HABATEILHON, KOMMYHMKATHBHOW MU
COLIMAJIbHOM TIPaKTHKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe MerampenMeTHBIX PE3yJIbTATOB BBIICISIOT 3HAYMMBbIE Ui (OPMHUPOBAHUS MHUPOBO33PEHHS
oOIeHayYHble TOHATUS (3aKOH, TEOpHs, NMPUHIMI, TUIOTe3a, (akKT, CHCTeMa, MPOIecC, SKCIEPUMEHT U
Jpyroe.), KOTOpble UCHOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeJMeTax M MO3BOJISIOT Ha OCHOBE
3HaHUM M3 ATUX MpeIMeTOB (OPMHUPOBATH IMPEICTABIEHUE O LEJIOCTHOM HaydHON KapTUHE MHpa, U
YHUBEpCaJbHbIE YyueOHble AECHCTBUS (IIO3HABaTeNbHblE, KOMMYHUKATUBHBIE, PETyISTHBHBIE), KOTOpbIC
oOecreunBarOT (OPMHUPOBAHNE TOTOBHOCTH K CaMOCTOSITENIbHOMY IIJIJAHUPOBAHHMIO M OCYLIECTBICHMIO
y4eOHO 1eITeTbHOCTH.

ITo3HaBaTeIbHbIE YHHBepcAJIbHbIE Y4eOHbIe JeiicTBUSA

Ba3oBble Jornueckue aeiicTBUA:



YMEHUSI HUCIOJb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHWUNA: PACKPBIBATH CMBICI
XUMHUYECKUX TOHATUH (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAaHABIMBATH B3aUMOCBS3b C APYTHMMHU
MOHATHSMH ), UCTIOJB30BATh IOHSTUS JUISI OOBSICHEHUS OT/ICIBHBIX (DAKTOB W SIBJICHUH, BRIOUPATH OCHOBAHUS
U KpPUTEpUU IS KIACCU(DUKANMKU XUMHUYECKUX BEIIECTB M XHUMHYECKUX PEaKIUi, YCTaHABJIMBATH
MPUYUHHO-CIICJICTBEHHBIE CBSI3M MEXIY OOBEKTaMU W3Yy4YEHUs, CTPOUTH JIOTHYECKHUE PaCCYKICHHS
(MHOYKTUBHBIE, I€TYKTUBHBIE, TI0 AHAJIOTHUH ), JIEJIaTh BHIBOJIBI U 3aKITIOUCHUS;

yMEHHE MPUMEHSITh B MPOIECCE MO3HAHMS TMOHATHS (IMIPEIMETHBIE W METANPEIMETHBIE), CUMBOJAYECKUE
(3HAKOBBIC) MOJICTH, WCIOJIB3yeMbIE B XHMHH, MPEOOPa30BBIBATh IMUPOKO MPUMCHICMBIE B XHUMHH
MO/IETbHBIC MPEJCTABICHUS — XUMUYECKUM 3HAK (CHMBOJI JIEMEHTA), XUMHUYecKass popMylia U ypaBHEHHE
XUMUYECKON peaklnu — TPH pPElIeHUHd Y4eOHO-TIO3HABATENBHBIX 3a/lad, C Y4E€TOM DTHUX MOJCIIBHBIX
MPEACTABICHUN BBISIBISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE NPHU3HAKM HW3Y4aeMbIX OOBEKTOB —
XUMUYECKUX BEIIECTB W XUMHUYECKHX PpEaKIUd, BBIABIATh OOIIME 3aKOHOMEPHOCTH, TMPUINHHO-
CJIEJICTBEHHBIC CBSI3HM U MMPOTHBOPEUHS B U3yIaeMBbIX MTPOIIECCaX U SIBJICHUSIX.

Ba3oBble ncciienoBare/ibCKue AeiCTBUA:

yYMEHHE HCIO0JIH30BaTh MOCTABJICHHBIE BOMPOCH B Kaue€CTBE MHCTPYMEHTA MO3HAHUS, a TaK)KE B KAa4eCTBE
OCHOBBI JiIs1 (GOPMHUPOBAHUS TUTIOTE3BI TI0 TTPOBEPKE MPABMIIHHOCTH BBICKA3bIBAEMBIX CYXKICHUI;
MpHOOpeTeHne OmbITa MO IJIAHUPOBAHHUIO, OPraHM3allMM U IPOBEIECHUI0 YUYEHHYECKHX SKCIIEPUMEHTOB,
yMeHHe HabIIoaTh 3a X0JI0M MPOLecca, CaMOCTOSTEIbHO MPOTHO3UPOBATh €T0 Pe3yNbTaT, (POPMYIUPOBAThH
00001IeHNsT U BBIBOABI IO pe3yiabTaTaM MPOBEAEHHOTO OIbITa, HMCCIEAO0BAHUSA, COCTABIATH OTYET O
MpoiesIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BbBIOMpATh, AHAIWU3UPOBATh M HHTEPIPETUPOBATh HHGOPMALMIO Pa3IUYHBIX BHIAOB U (Gopm
MIPEJICTaBJICHUS], MOJYy4aeMyl0 M3 Pa3HbIX HCTOYHHMKOB (HAYYHO-TIOMYJsIpHAs JIUTEpaTypa XUMHUYECKOTO
COJIep’KaHus, CIpaBOYHbIE MOcoOusi, pecypchl MHTepHETa), KPUTHUYECKH OIICHMBATh MPOTHUBOPEUUBYIO U
HEJO0CTOBEPHYIO HH(POPMAIHUIO;

YMEHHE NPHUMEHSTh pPa3JIUYHble METOAbl M 3alpochl MNpH TOHCKE U 0TOOpe uHbOpMAIMU U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOJWMBIX [UIsl BBINOJHEHHS Y4YEOHBIX M TMO3HABATENbHBIX 33134
ompenenéHHOr0  TUMa, MpHOOpeTeHue oOmbiTa B  00JACTM  UCHOJB30BAaHUS  MH(POPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIAaICHHE KYJIbTYPOl aKTUBHOTO MCIHOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX
CHUCTEM, CaMOCTOSTENbHO BBIOMpATh ONTUMaIbHYO (QopMy TMpeacTaBiIeHUs UHGOpPMALMU U
WJUTIOCTPUPOBATH pelllaeMble 3314l HECIIOKHBIMH CXeMaMU, AUarpaMMaMu, IpyruMu Gpopmamu rpaguku u
WX KOMOWHAIUSMU;

YMEHHME WCIOJb30BaTh M AaHAIM3UPOBATh B Ipollecce YUYEeOHOW U HCCIeNOBATENbCKON NEeSTENbHOCTH
MHGOPMALIUIO O BIUSHUHM TPOMBIIIEHHOCTH, CEThCKOTO XO3sIiCTBA U TPAHCIOPTAa HA COCTOSIHHE
OKpY’KaroLel NPUPOIHON CPEBI.

KoMMyHuKaTHBHBIC YHHBEpCaIbHbIE y4eOHbIC JeHCTBHUA:



YMEHHS 33/1aBaTh BOIMPOCHI (B XOJ€ nuanora u (WJIM) JUCKYCCHU) TIO CYIIECTBY OOCYXIAEMOW TEMBI,
(bopMynHUpOBaTh CBOU MPEAIOKEHHSI OTHOCUTEIBHO BBITIOTHEHUS MPEITI0KESHHON 3a1auu;

YMEHHUSI PEACTABIATh NOJyYEHHbIE PE3YIbTaThl IO3HABATEIILHOMN IEATENbHOCTU B YCTHBIX M MHCbMEHHBIX
TEKCTaxX; JeNaTh MPE3CHTALUI0 PE3yJIbTaTOB BBHINOJHEHUS XUMHUYECKOTO HSKCIEpUMEHTa (J1abopaTOpHOTO
OTIBITA, TAOOPATOPHOM PaOOTHI IO UCCIIEIOBAHHUIO CBOCTB BEIIECTB, YUCOHOTO MPOECKTA);

YMEHHS Y4eOHOTO COTPYAHUUYECTBA CO CBEPCTHUKAMU B COBMECTHOM 1M03HABATEIbHON U MCCIIE0BATENbCKON
JEeATETbHOCTH TIPU PEIICHUH BO3HHUKAIOIINX MPoOIeM Ha OCHOBE y4éTa OOIIMX MHTEPECOB U COTIACOBAHMS
no3uuui (00CyXeHusi, 0OMEH MHEHUSIMHU, «MO3IOBbIE€ HITYPMbD», KOOPIUHAIMS COBMECTHBIX IEHCTBUIA,
ompeieJIieHue KPUTEPHUEB TI0 OLIEHKE KaYeCTBA BHITIOJIHEHHON PabOThI U IpyTHe).

PeryasitTuBHble yHMBepcaJbHbIe YUeOHbIe JeliCTBHUS:

YMEHHE CaMOCTOSITEJILHO ONpPENENsTh LeNu AESTeIbHOCTH, IUIaHUPOBATh, OCYILECTBISATh, KOHTPOJINPOBATh
U IIpU HEOOXOAUMOCTH KOPPEKTHUPOBATh CBOIO JEATEIbHOCTb, BBIOMPATh Hanbosee I3PPEeKTUBHBIE CITOCOOBI
pelieHus Y4eOHBIX W TIO3HABaTENbHBIX 3a/1ad, CaMOCTOATENIbHO COCTABJISATh WM KOPPEKTHPOBAThH
MPEI0KEHHBIM aJITOPUTM JIEHCTBUI MPHU BHINOJHEHUH 3aJaHUil ¢ Y4ETOM MOJY4YeHHs] HOBBIX 3HAHHH 00
M3y4aeMbIX OOBEKTaX — BEIIEeCTBAX M pEaKUusAX, OIEHUBAaTb COOTBETCTBHE IIOJyYEHHOTO pe3yibTara
3asIBJICHHOM 11€JT, YMEHHE HUCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IpeJlaraéMble B YCIOBUM 3aJJaHU.
INPEIMETHBIE PE3YJIBTATbBI

B cocraBe npeaMeTHBIX pPe3yJabTaTOB MO OCBOCHHIO 00SA3aTENBHOTO COAEPKAHUs, YCTAHOBICHHOIO JaHHOM
GbenepanbHON paboueil MporpaMMoH, BBIAEISIOT: OCBOEHHBIE 00YYaIOLUIUMKCS HAay4YHbIE 3HAHUSA, YMEHHS U
crocoObl JeUCTBUM, crenuduyueckue s MPEeAMETHOW o00macTh «XUMHS», BHUABl JCATEIBHOCTH II0
IIOJIy4EHHIO HOBOTO 3HAHMsI, €r0 MHTEPIIPETAlMH, IPEOOPa30BAHNIO U IPUMEHEHHIO B Pa3IMYHbIX Y4EOHbIX
U HOBBIX CUTYallHsX.

K kxoHmy oOyueHuss B 8 kJlacce npeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)KaTh
C(OPMHUPOBAHHOCTh y OOyUArOIUXCS YMEHUI:

o PacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IOHSATHI: aTOM, MOJIEKYJa, XUMHUYECKHH 3JIEMEHT,
IIPOCTOE BEIECTBO, CJOXHOE BELIECTBO, CMeCh (OJHOpPOJHAs M HEOJHOPOJAHAs), BaJCHTHOCTb,
OTHOCHUTEJIbHAS aTOMHAsi U MOJIEKYJIIpHasl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBast
N0l XUMHUYECKOTO 3JIEMEHTa B COEAMHEHUH, MOJIAPHBIM O0OBEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPHUIATEIBHOCTb, CTENIEHb OKUCICHUS, XUMUYECKash PeaKlys, KiIaccu(uKaus peakuuil: peakiuu
COEJIMHEHUS, PEaKLUU Pa3I0KEHUsS, PEeaKLUU 3aMEIICHUs, Peakluu oOMeHa, 3K30- U SHAOTEpMHUECKHUE
peakuu, TermaoBoi 3pGeKT peakuuu, sSApo aToMa, EKTPOHHBIN CION aTroma, aTOMHasi OpOHUTab, PaanyC
aTOMa, XUMHUYECKas CBA3b, NOJISIPHAS M HETIOJISIPHAs KOBAJICHTHAs CBA3b, NOHHAS CBSI3b, HOH, KATUOH, aHUOH,
pacTBOp, MaccoBasi 10JIs BelecTBa (MPOLIEHTHAs KOHIEHTPAllKs) B pacTBOPE;

J WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKUX MOHATUHA U NMPUMEHATH ITH NOHATUSA IPU

OIIMCAaHHWH BCHICCTB U UX npeBpameHI/Iﬁ;



J WCIOJIb30BaTh XUMHUYECKYI0 CHMBOJHUKY IS COCTaBJICHHUS (OPMYNT BEIIECTB M YPaBHCHHIA
XUMHUYECKUX PEAKIIUI;

J OTIPEJICNIATh BAJEHTHOCTH AaTOMOB D3JIEMEHTOB B OHHAPHBIX COCIWHEHUSX, CTEIECHb OKHUCIICHHS
JJIEMEHTOB B OMHAPHBIX COCIUHCHHSIX, IPUHAICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COSTMHCHHA
o popmyiaM, BHJI XUMHUYECKOH CBSI3U (KOBAJICHTHAS M HOHHAS) B HEOPTaHUYECKUX COCTUHCHHUSX;

J packpbiBath cmbich [lepuoauueckoro 3akona /I. M. MenneneeBa: neMOHCTpHUpOBaTh NOHHMMaHUE
MEPUOJIMYECKON 3aBUCUMOCTH CBOWMCTB XMMHYECKMX JJIEMEHTOB OT HMX noJjioxkeHus B llepuoanueckoi
CUCTEME, 3aKOHOB COXPAHEHHUS! MacChl BEIECTB, NOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHS,
3aKkoHa ABOTaapo;

J ONUCBHIBATh M XapakTepu3oBaTh TabmuuHyro Qopmy [lepuogndeckoil CHUCTEMBI XUMHUYECKUX
AJIEMEHTOB: pa3inyaTh MOHATUS «TJ1aBHas noArpymnmna (A-rpynmna)» u «mobouynas noarpynmna (b-rpynma)y,
Majible U OOJIbIIINE TIEPHOJIbI, COOTHOCUTH 0003HAUEHHUsI, KOTOpble MMEIOTCs B Tabmuie «llepuoanueckas
cucteMa xuMu4eckux snemeHtoB [I. M. MenaeneeBay ¢ 4MCIOBBIMUA XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3aps]l sjapa, oOlee YUCIO 3JIEKTPOHOB M paclpeiiefieHue HX I10
AIIEKTPOHHBIM CJIOSIM);

J KJIacCU(PHUITUPOBATh XUMHUYECKUE AJIEMEHTBI, HEOPTaHNYECKUE BEIECTBA, XUMUUYECKUAE PeaKuu (10
YUCITY ¥ COCTaBY YYAaCTBYIOIIUX B PEAKIIMHU BEIIECTB, MO TEIIOBOMY dh(DeKTy);

. XapaKkTepu30BaTh (OMHCHIBATH) OOILIME XHUMHYECKHE CBOMCTBA BEIIECTB pAa3JIMYHBIX KIIACCOB,
MTOATBEPK/1asl ONIMCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;
. MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KAaYECTBEHHOI'O COCTABAa, BO3MOKHOCTHU
MPOTEKAHUSI XUMUYECKUX MPEBPAILECHUN B Pa3JIMUHBIX YCIOBUSIX;

. BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEILECTB, MACCOBYIO JOJIIO
XMUMHUYECKOTO BJIEMEHTa Mo (QopMyse COEeIWHEHHUS, MACCOBYIO JIOJII0 BEUIECTBA B PAacTBOpE, IMPOBOAUTH
pacy€Thl 0 YpaBHEHUIO XUMHUYECKOMN pEeaKIuu;

. MIPUMEHATh OCHOBHBIE OIE€pallUy MBICIUTEIbHON NEATEIbHOCTH — AHAJIW3 M CHUHTE3, CPAaBHEHME,
00001IeHne, cucTeMaTH3aluio, Kilaccu(UKaIHio, BBIIBICHUE NPUYUHHO--CIEICTBEHHBIX CBSI3eH — Ui
W3y4YEHUsI CBOWCTB BEUIECTB M XUMHUYECKHUX PpEAKIUH, €CTECTBEHHO-HAyYHbIE METOJbl IO3HAHUS —
HaOI0IeHNEe, U3MEPEHUE, MOICIMPOBAHNE, SIKCIIEPUMEHT (peabHbIN U MBICIICHHBIH);

. clieIoBaTh MpaBHUJIAM IMOJIb30BAHUSA XUMHUYECKOW MOCYIOM M J1abopaTopHBIM OOOpyIOBaHUEM, a
TakKe TMpaBuiaM oOOpalleHHus C BeIIeCTBAMH B COOTBETCTBHM C WHCTPYKIHUSMU IO BBIMOJTHEHUIO
1ab0paTOPHBIX XMMHUYECKUX OMBITOB MO TOJYYEHHIO M COOMpaHHIO ra3000pa3HBIX BEIIECTB (BOAOpOJA H
KHCTIOpO/1a), TIPUTOTOBJICHHUIO PACTBOPOB C OMpPENENEHHON MaccoBOW JoJied pacTBOPEHHOTO BEIECTBA,
MJITAHUPOBATh U MPOBOJUTH XUMHUYECKUE SKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB ILIEJIOUEH U KUCIIOT
C TIOMOIIIBbIO HHJIUKATOPOB (JIakMyc, (heHondTanent, MEeTUIIOPAHK U IPYTHE).

K xoHmy oOydueHus B 9 Kjacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpaxaTh

Cc(OPMHUPOBAHHOCTh y OOyHAIOIUXCS YMEHUI:



. PacKpbIBaTh CMBICI OCHOBHBIX XUMUUYECKUX MOHATUN: XUMUYECKUN 3JIEMEHT, aTOM, MOJICKYJIa, UOH,
KaTHOH, aHUOH, IPOCTOE BEHIECTBO, CI0KHOE BEILECTBO, BaJICHTHOCTbD, 3JIEKTPOOTPULIATEILHOCTD, CTEIICHb
OKHUCJICHUS, XUMHUYECKasl PEAKIIHsl, XAMUIECKasl CBSA3b, TEIUIOBOM 3(h(PeKT peakiinu, MOJb, MOJISPHBIN 00BEM,
pacTBOp, SIEKTPOJMTHI, HEIICKTPOIUTHI, AJICKTPOJIUTAYCCKAS IUCCOIMAINS, PEAKIM HOHHOTO OoOMeHa,
Karajau3aTop, XUMHYECKOEC paBHOBECHE, OOpaTUMbIE W HEOOpAaTUMBIC pEaKIUH, OKHUCIUTEIhHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUU, OKUCIUTENIh, BOCCTAHOBUTEb, OKUCIICHUE U BOCCTAHOBJICHUE, aJUIOTPOIIHS,
aM(pOTepHOCTh, XUMHUYECKAsl CBs3b (KOBAJICHTHAs, MOHHAS, METAJUIMYCCKas), KPUCTAUIMYCCKas PEIIéTKa,
KOppO3HUsl METaJUIOB, CIUIaBbl, CKOPOCTh XMMHMUYECKOM pEaKIUu, MPEAETbHO JOMYCTUMAasi KOHIIEHTpaIlus
ITJIK BemecTBa;

. WJUTFOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MOHSATHN W MPUMEHSTH ATH TOHSTHUS TPHU
OTIMCAaHUU BEIIECTB U UX MPEBPaICHUN;

. WCIIOJb30BaTh XHMHYECKYI0 CHMBOJIUKY [UISI COCTaBJIeHHs (OpPMYJT BEIIECTB W YpaBHEHUU
XUMHUYECKUX PEAKIINH;

. OTPENeNsATh BaJEHTHOCTh M CTENEHb OKHUCICHUS XHUMHUYECKHX DJIEMEHTOB B COCIUHEHHUSIX
Pa3IMYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K OMPENICTEHHOMY KJIACCy COSAMHEHUH 1Mo (popmynaM, BHUI
XUMUYECKOHN CBsI3U (KOBAJIGHTHAs, MOHHAS, METAJUIMUECKasi) B HEOPTaHUYECKUX COCIMHECHHSX, 3aps]l HOHA
o XUMHUYECKON (opmyrne, Xapakrep cpeibl B BOJHBIX PAacCTBOPAaX HEOPraHUYECKUX COECTUHEHHM, THII
KPUCTAJUIMYECKOM pEeIIETKN KOHKPETHOTO BEIIECTBA;

. packpsiBaTh cmbica [lepuoanueckoro 3akona JI. WM. MenneneeBa M JAEMOHCTPUPOBATH €r0
MOHMMAaHMe: OINHUCHIBaTh M XapakTepu3oBaTh TabmuuHyro (opmy I[leproauueckoil cucTeMbl XHUMHUYECKHX
AJIEMEHTOB: pa3nyaTh MOHATHUS «TJaBHas noArpymnmna (A-rpymnmna)» u «mobouyHas noarpymmna (b-rpymma)y,
Majible U OOJIBIINE MEePUOJIbl, COOTHOCUTh 00O3HAUEHUs, KOTOpPble UMEIOTCA B MEPUOAUYECKOI Tabmnuile, ¢
YHCIIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JE€MEHTOB (COCTaB M 3apsia sjapa, oOuiee
YHCIIO AJIEKTPOHOB UM PACIpPENIECNCHUE UX 0 SJIEKTPOHHBIM CIIOSIM), OOBIACHATH OO0IIHME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COEAMHEHUI B Ipeaesiax MajblX MNEPUOJOB U TIJIAaBHBIX MOJArPYII C
Y4€TOM CTPOCHUS UX aTOMOB;

. KJIaCCU(UIIMPOBATH XUMHYECKHUE JIEMEHThI, HEOPraHMYeCKHUEe BEIeCTBA, XUMUYECKHE peakiuuu (1o
YHCIy U COCTaBy YYacTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIJIOBOMY 3(PQEKTy, IO M3MEHEHHUIO CTereHen
OKHUCIIEHUS XUMUYECKUX JIEMEHTOB);

. XapakTepu30BaTh (OMUCHIBaTh) oOmME M crHenuduuecKkne XUMHYECKHe CBONCTBAa MPOCTBHIX H
CIIOKHBIX BELIECTB, MOATBEPKJas OMNHUCAHME NPUMEPAMH MOJIEKYJISPHBIX W HMOHHBIX YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

. COCTaBJISITh YPABHEHUS SJEKTPOJUTUYECKOW HUCCOIMALMU KHUCIOT, IIEJOYEH W COJIeH, MOJIHbIE U
COKpalI€HHBIE YpaBHEHHsI peakIuid HWOHHOTO OOMeHa, ypaBHEHHUS peakluid, TMOATBEPKIAOIINX

CYIICCTBOBAaHHUC T€HEeTUYECKOM CBS3U MCKY BCIICCTBAMU PA3JIMIHBIX KJIACCOB;



J PacKpbIBaTh CYIIHOCTb OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUN IOCPEICTBOM COCTABIJICHUS
AIIEKTPOHHOTO OajaHca 3TUX PEAKINM;

J IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOEHMSI, BO3MOYKHOCTU NPOTEKAHUS
XMUMHMUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

J BBIYMCIIATE OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MAacCOBYIO JOJIIO
XMUMHMUYECKOTO DJIEMEHTAa M0 (QOopMysie COEAMHEHHUS, MACCOBYIO JIOJII0 BEIECTBA B PacTBOpE, MPOBOIUTH
pacuéTel 10 YpaBHEHUIO XUMUYECKON peakluu;

o coONIOIaTh TpaBUjIa TOJB30BAHUS XUMHUYECKOW TOCYHOH M JIa0OpaTOpHBIM OO0OpYIOBaHHEM, a
TaKkKe TMpaBwia OOpalleHUus C BEIIeCTBAMH B COOTBETCTBUM C HWHCTPYKUUSMHU 110 BBIIOJHEHUIO
71a00pPaTOPHBIX XUMHUYECKUX OMBITOB MO MOJIYYEHUIO U COOMpaHMIO ra3000pa3HbIX BEUIECTB (aMMHaKa U
YTJIEKHUCIIOTO Ta3a);

J MIPOBOJUTH PEAKIMK, MOATBEPIKAAI0NINE KAUECTBEHHBIN COCTaB pa3IMUYHbIX BEIIECTB: paclo3HaBaTh
OTIBITHBIM ITyTEM XJIOpUI-, OpOMHUJI-, HOAUI-, KapOoHAT-, docdat-, cCUIMKAT-, Cylb(ar-, THIAPOKCHUI-UOHBI,
KAaTHOHBI aMMOHUS M MIOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIONINE B BOJHBIX PaCTBOPAaX HEOPTaHUYECKUX
BEIECTB;

J MPUMEHSITh OCHOBHBIE ONEPALMU MBICIUTENBHON NEeSTeNbHOCTH — aHajlu3 W CHHTE3, CpPaBHEHHE,
0000111eHHe, CUCTEMATU3AlUIO, BBISBICHHE MPUYMHHO-CICACTBEHHBIX CBA3€H — U1 U3y4CHMs CBOMCTB
BEIIECTB M XMMMUYECKHX PEaKIHil, eCTECTBEHHO-HAYYHbIE METO/bl MO3HAHMs — HAOJIOJECHUE, U3MEPEHHUE,

MOJENUPOBAHUE, SKCTIEPUMEHT (PEaJIbHbII U MBICIICHHBIN).



TEMATHUYECKOE IIVTIAHUPOBAHHUE. 8 KJIACC

No Koan4yecTBO 4acoB
n/ HaumeHnoBaHue pa3/ejioB U TeM NPOrPaMMBbl KonTtp. DJIeKTpOoHHbIE (HH(PPOBBIE)
Bceero IIpakTHYeckue
n padoThI o0pa3oBaTejibHbIE PeCypChl
padoThI
Pa3nea 1. [lepBoHayaibHble XUHMHYECKHE TIOHATHS
11 XuMuUsT — BakHas 00JIACTh €CTCCTBO3HAHUS U 5 9 bubnuorexa [JOK
' IIPAKTUYECKON IEATEIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
bu6moreka [IOK
1.2 BemectBa €CKHeE pea 15 1
HICCTBA H XUMITHECKIE Pearitn https://m.edso0.ru/7f41837c
Wroro mo pazueny 20
Paspnen 2. Baxneilune npeacTaBuTe/ M HEOPraHMYECKUX BELECTB
bu6moreka [IOK
2.1 Bosayx. Kucnopon. ITo € 00 oxcHuaa 6
FyX. RHCITOPOA T Kemax https://m.edsoo0.ru/7f41837c
bu6moreka [IOK
2.2 Bonopoa.Ilo € 0 KHCJIOTax U CO 8 1
FOPOULHIOHATHE O KHCJOTAX 1 COIAX https://m.edsoo.ru/7f41837c
bu6moreka [IOK
2.3 Bogma. PactBopesr. I1o € 00 ocHOBa 5 1 1
A TBOPE! T HOBAHITIX https://m.edsoo0.ru/7f41837c
2.4 OCHOBHBIE KJIACChl HEOPTAHMYECKUX COSAMHEHUI 11 1 1 Bubmorexa ITOK
https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoagnueckasi cucrema xumnueckux 3jaemMenToB JI. M. MenaeneeBa. CTpoenne aroM0oB. XMMHUYeCKas

c¢BsI3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbLHBIE pP€aKIuu

[Tepunoanueckuii 3akon u Ileproaudeckas cucrtema
bubmuoreka [JOK
3.1 xuMuueckux snemeHnToB J[. 1. Menzaene-eBa. 7
https://m.edso0.ru/7f41837c
Crpoenue atoma
3.9 Xumuueckas cBsizb. OKMCIUTEIBLHO- 8 1 bubmuoreka [JOK
' BOCCTAHOBUTEJIbHBIE PEAKLIMHU https://m.edsoo.ru/7f41837c
Hroro no paszneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 5
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9 KUIIACC

Ne KounyecTBo yacoB duexkTpoHHble (HU(poBbIE)
HaumeHoBaHue pa3/ejioB U TeM NPOrPaMMBbI
n/n Bceero KonTpoabu IlpakTnyeckne | 00pa3oBaTe/bHbIE Pecypehbl
ble padoThI padoThI

Pa3nes 1. BemecTBo U XuMH4yeckune peakuun
11 [ToBTOpeHue u yriuyoaeHrne 3HaHUH OCHOBHBIX 5 1 bubnuotexa [JOK

' pasenoB Kypca 8 kiacca https://m.eds00.ru/7f41a636
1.2 OcHOBHbBIE 3aKOHOMEPHOCTH XUMHUYECKUX peakLuil 4 https://m.edsoo.ru/7f41a636
13 DneKTpoaUTHYECKas Juccouanus. XUMUYECKUe 8 1 1 bubnuorexa [JOK

' peaKIluK B pacTBOPax https://m.edso0.ru/7f41a636

Hroro no pazneny 17

Paspnen 2. Hemerasuibl U UX COeIMHEHUS
21 OO6mast XxapaKTepUCTHKAa XUMUUYECKUX AIIEMEHTOB 4 1 bubnuorexa [JOK

' VI A-rpynmst. Tamoresst https://m.edsoo.ru/7f41a636
59 OO6mast XxapaKTepUCTHKAa XUMUUYECKUX AIIEMEHTOB 6 bubnuoreka [JOK

' VIA-rpynmnst. Cepa u €é coeiuHenus https://m.eds00.ru/7f41a636
53 OO6mast XxapaKTepUCTHKAa XUMUUYECKUX AIIEMEHTOB 5 1 bubnuoreka [IOK

' VA-rpynisl. A30T, pocdhop U X COeTUHEHUS https://m.edsoo.ru/7f41a636
24 OO6mrast XxapaKTepUCTUKAa XUMUUYECKUX AIIEMEHTOB 8 1 5 bubnuoreka [JOK

' IVA-rpynmsl. Yriaepoa v KpeMHHH ¥ KX COSTMHEHHS https://m.edso0.ru/7f41a636

Hroro mo pazgeny 25

Pa3pen 3. Merajliibl 1 UX COeTUHEHUS
3.1 O61ue cBoiicTBa METaIIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxxsenme MeTaJuIbl 1 UX COSIUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636

Hroro no paszneny 20

Pa3nen 4. Xumus u okpykawmas cpeia
4.1 BemiectBa 1 MmaTepuaibl B )KM3HU YEJIOBEKa 3 https://m.edsoo.ru/7f41a636

Uroro no pazgeny 3

PeszepBHOe Bpems 3
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IHOYPOYHOE IIVTAHUPOBAHHE. 8 KJIACC

Jlara usydyenus

KojaundecTBO 4acoB DJIeKTPOHHBbIE
Ne nugposbie
Tema ypoka
n/n yp Koutpo | Mpaxru o0pa3oBaTe/ibH KOPPEKTHPOBKA
Bcero JbHBIE YyecKHe ILIaH dakr ble pecypebl
padoTel | padoThI
1 [Ipenmer xumuu. Poss xumun B 1 https://m.edsoo.ru/
JKU3HU YeJoBeKa. Tena 1 BelecTBa ff0d210c
9 TloustTie 0 MeTOJAX MO3HAHUS B 1 https://m.edsoo.ru/
XAMHUHA ff0d227e
[IpaxTueckas padorta Ne 1 «[Ipasuia bubnuoreka
3 paboThl B 1a6OPATOPUU U TPUEMBI 1 [TOK
oOpareHus ¢ 1ab0paTOpHBIM https://m.edsoo.ru/
000pyI0BaHUEM ff0d23dc
4 YucTteie BemiecTBa U cMecr. CnocoObl 1 https://m.edsoo.ru/
pasaesieHust cMecei ff0d26ca
[IpakTrueckas padora Ne 2 httns://m.edsoo.ru/
5 «Pa3znencHue cMmecell (Ha mpumepe 1 ffOrc)12l808. '
OYHMCTKHU TIOBAPCHHOW COJIH)»
5 ATOMBI H MOSEKYITHI 1 https://m.edsoo.ru/
ffOod2a6¢
7 XUMHYECKUE DIIEMEHTEI. 3HAKHU 1 https://m.edsoo.ru/
(CUMBOJIBI) XUHMHUYECKUX JICMEHTOB ff0d2be8
https://m.edsoo.ru/
8 [IpocThie U cIOKHBIE BEUIECTBA 1 £0d2a6¢
https://m.edsoo.ru/
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 042450



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

https://m.edsoo.ru/

10 Xumuueckast hpopmyia. BaneHTHOCTE
dopmy. ffod2eae
aTOMOB XHMHUYECKUX DIIEMEHTOB
11 OTHOCHUTEILHAs aTOMHA Macca. https://m.edsoo.ru/
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca ff0d323c
MaccoBas 10J1s1 XUMHYECKOTO https://m.edsoo.ru/
12
3JIEMEHTA B COCIMHECHNUU ff0d350c
13 KomnuectBo BemniecTsa. Moub. https://m.edsoo.ru/
MognspHas macca ff0d5230
bubanorexa
14 dusnyeckre U XUMHUYECKUE SIBICHUS. HOK
XHUMHUYECKash peaKus https://m.edsoo.ru/
ffod37fa
bubnuoreka
15 [Ipu3Haku ¥ ycinoBuUs MPOTEKAHUS HOK
XUMHUYECKUX PeaKInil https://m.edsoo.ru/
ff0d3al6
bubanorexa
16 3aKOH COXpaHEHMs MacChl BEIIECTB. HOK
XUMUYECKUE YPaBHEHUS https://m.edsoo.ru/
ff0d3b88
bubnaunoreka
Brrunciaenus xomyecTBa, MacChl
LHOK
17 BEIIECTBA M0 YPaBHEHUSIM
- https://m.edsoo.ru/
peakt £f0d5708
Knaccudukanus XuMu4ecKkux BI/IO?EHOTeKa
18 peakuuii (coeAMHEHMs], PA3IOKECHHUS, i

3aMeleHus, oOMeHa)

https://m.edsoo.ru/
ff0d3f34
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M. B. JIoMOHOCOB — y4€HBI-

bubmmoreka
[HOK

19 sHIMKIoneucT. O000IICHIE 1
cHCTeMaTH3aIlnsl 3HAHUI https://m.edsoo.ru/
t £0040c4
bubmmoreka
20 KonTpoasnas padora Nel mo teme [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKIIHI https://m.edsoo.ru/
ff0d4290
bubnmmoreka
Bo3ayx — cmech razos. Cocras Ok
21 Bo3ayxa. Kucnopos — snemenT u 1
HDOCTOE BELecTEO. O30MH https://m.edsoo.ru/
P HIECTBO. ff0d448e
. bubnnoreka
dusnyeckrue 1 XUMHUYECKHE CBOMCTBA
[HOK
22 KHCJIOpoJia (PeaKIuy OKUCIICHUS,
ropenue). [Tonstue 006 oxcuaax ttps.//m.eds0.ru/
p . bl ff0d4614
bubnmmoreka
CrocoObI MoTy4YeHHsT KUCIIOPOia B OK
23 71a00paTOPHUH U MPOMBIIIIICHHOCTH. 1
Il MMEHEHIE KUCIODOL https://m.edsoo.ru/
P por f0d497a
Tennooii 3 HekT XuMHIECKOM bubnuoteka
24 peaKIiu, TIOHATHE O [IOK
TEPMOXHUMHUYECKOM YPaBHEHUHU, IK30- https://m.edsoo.ru/
Y SHJIOTEPMUUYECKUX PEaKIMIX ff0d4790
bubnuoreka
Tonnuso (HedTh, Yroiab U METaH). LOK
25 3arpssHeHne BO3AyXa, CIIOCOOBI €ro
I ep OTEDA eHnyX https://m.edsoo.ru/
peAoTEpait ffod4cda
26 [IpakTuueckas pabora Ne 3 mo Teme bubnuoteka
«ITomyuenue u cobupanue I[HOK



https://m.edsoo.ru/ff0d40c4
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KHCIIOPO/1a, U3yYEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/
ffOd4ae2

bubnuoteka
97 Bonxopon — anemeHT u nmpocroe [HOK
BemecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/
ff0d4dd0
bubnuoteka
28 Du3nyecKue ¥ XMMUYECKHE CBOMCTBA I[HOK
BoJopoza. IIpumenenue Boopoaa https://m.edsoo.ru/
ff0d4dd0
bubnuoteka
29 [ToHsATHE O KUCITOTAX M COJISX HOK
https://m.edsoo.ru/
ff0d50d2
bubnuoreka
30 CriocoOpl MmosTy4eHus BOJAOPO/Ia B [HOK
nabopaTropuu https://m.edsoo.ru/
ff0d4ddo0
[IpakTrueckas padota Ne 4 o Teme bubmmotexa
31 «[Tonmyuenue u coOupanue BOIOPO/Ia, HOK
. https://m.edsoo.ru/
M3Yy4YEHUE €ro CBOUCTB) ffodafar
bubnuoreka
32 MoutsapHblii 006EM ra3oB. 3aK0H LIOK
ABoraapo https://m.edsoo.ru/
ff0d542e
N bubnuoreka
Brruncnenus 00bEma, KomruecTBa
[HOK
33 BEILIECTBA ra3a 1o €ro u3BECTHOMY

KOJIMYECTBY BELIECTBA WIIH 00BbEMY

https://m.edsoo.ru/
ff0d55a0
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Beruucinenus 006EMOB ra3oB 0o

bubmmoreka
[HOK

4 ABHEHUIO PEaKIIMU Ha OCHOBE
’ Z:KOHa 061)611341{511; OTHOIIEHHH ra30B s, j/n.eso. 1/
ff0d5708
bubnuoteka
35 QusnUecKue U XMMUYECKHE CBOMCTBA LIOK
BOJIbI https://m.edsoo.ru/
ff0d587a
bubnuoteka
36 Cocras ocHoBanuil. [lonstue 06 LIOK
WHJIMKATOpax https://m.edsoo.ru/
ff0d59e2
Bopa xak pacTBopuTENb. bubanorexa
37 Hacrennenssie 1 HeHaCBIIIEHHBIE HOK
pacTtBOpbl. MaccoBas J10J1s1 BEIIECTBA https://m.edsoo.ru/
B pacTBOpe ff0d5h40
[Tpaktrueckas padota Ne 5 mo Teme bubnuoteka
38 «IIpurotoBieHue pacTBOPOB ¢ [HOK
onpeaesIEHHOM MacCOBOM 10J1eH https://m.edsoo.ru/
PacTBOPEHHOTO BEIIECTBA» ffod5eba
bubnuoteka
KonTponsnas pabora No2 mo teme LHOK
39
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/
ff0d6342
bubnuoteka
40 Oxcuppl: cocTaB, KiaccupuKaIus, I[IOK
HOMEHKJIaTypa https://m.edsoo.ru/
ff0d664e
41 [Tonyuenue u XuMHU4YECKHE CBOMCTBA bubnuoreka
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KHCJIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHJIOB

[HOK
https://m.edsoo.ru/
ff0d664e

bubnuoreka
42 OcHoBaHHsI: COCTaB, KIaccu(UKAIIHS, IIOK
HOMEHKJIaTypa https://m.edsoo.ru/
ff0d67ca
bubnuoreka
43 Ilomyuenne u XUMHUYECKHE CBONWCTBA ILHOK
OCHOBaHUH https://m.edsoo.ru/
ffOd67ca
bubnuoreka
44 Kucnotsr: cocras, knaccudukanms, HOK
HOMEHKJIaTypa https://m.edsoo.ru/
ffOdfee2
bubnuoreka
45 [TonmydeHnne U XUMHUYECKHE CBOWCTBA [HOK
KHCIIOT https://m.edsoo.ru/
ffOdfee2
bubnuoreka
Conu (cpenHue): HOMEHKIATypa, LOK
46 CHOSO6I>I MOJTYYCHUS, XUMHUYECKUE httos://m.edsoo.ru/
cooncTRa 00ad9474
[IpakTuueckas pabota Ne 6. Pemenue bubnuoteka
47 SKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME LHOK
«OCHOBHBIE KJIaCChl HEOPTraHUUECKHUX https://m.edsoo.ru/
COCJIMHEHUI) 00ad9b7c
I'eneTnueckas CBSI3b MEXKIY bubnuoreka
48 KJIacCaMH HEOPraHUYECKUX [HOK

COEIMHEHUN

https://m.edsoo.ru/
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00ad9a50

bubnunoreka
49 OO6o6uieHe U cUCTEMaTU3aLUsA [IOK
3HAHHUHI https://m.edsoo.ru/
00ad9ch2
bubnunoreka
KontponbHas padota Ne3 no teme
n L[OK
50 OcHOBHBIE KJIaCChl HEOPraHUYECKUX
O —-—" https://m.edsoo.ru/
a 00ad9ela
bubnuoreka
[TepBbIe MOTBITKA KIIACCH(PUKAITAN
[HOK
51 XUMHYECKHX 3ieMeHTOB. IloHsaTre o
IPYIIIAX CXOAHBIX DJIEMEHTOB hitps://m.eds00.ru/
pyn a 00ad9ffa
[Iepnoanueckuil 3aK0H 1 bubnuoreka
59 [Tepuonnueckas cucrema LIOK
XUMHUYeCcKuX djeMeHToB 1. Y. https://m.edsoo.ru/
MenneneeBa 00ada52c
bubnunoreka
OK
53 Ilepuoapl, rpymIbl, TOATPYIIIEI 1
PHOARL TPy APy https://m.edsoo.ru/
00adab2c
bubnunoreka
54 Crtpoenune atomoB. CocTaB aTOMHBIX [IOK
siaep. M3oTonbl https://m.edsoo.ru/
00ada342
bubanoreka
CTtpoeHue 3IIeKTPOHHBIX 000JI04eK OK
55 aToMOB 3J51IeMeHTOB [lepnoanueckoit 1
neremst J1, M. Menerneesa https://m.edsoo.ru/
CHCTE . . Menpgenee 00adaBhe
56 XapakTepHuCcTUKa XMMUYECKOT O bubnuoreka
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3JIEMEHTA M0 €ro MOJI0KEHUIO B
IIepnoauueckoii cucreme [1. WM.

[HOK
https://m.edsoo.ru/

MeneneeBa 00ada824
3nauenue [lepuoanyeckoro 3akoHa BubimoTeka
57 JUISL pa3BUTHS HAYKU U IIPAKTUKH. [I. HOK
N. MenpaeneeB — y4€HbIi, MEIAror 1 https://m.edsoo.ru/
rpak JaHuH 00ada96e
bubnmmoreka
58 DNEeKTPOOTPUIIATEIHLHOCTH ATOMOB [HOK
XUMHUYECKUX DJICMEHTOB https://m.edsoo.ru/
00adaab8
bubnmmoreka
59 HMonHas xuMu4eckast CBA3b HOK
https://m.edsoo.ru/
00adac34
bubnmmoreka
60 KoBanentHas nossipHas XuMu4deckas HOK
CBSI3b https://m.edsoo.ru/
00adaab8
bubnuoreka
61 KoBanentnas nenosnsipHas HOK
XUMHUYECKas CBSI3b https://m.edsoo.ru/
00adaab9
bubnuoreka
62 Crernenb OKUCICHUS HOK
https://m.edsoo.ru/
00adae28
bubnuoreka
OKHUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC
63 [HOK

peaxiuu

https://m.edsoo.ru/
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00adb076

bubaunoreka
64 OKUCHIUTENN U BOCCTAHOBUTEIHU 1 LOK
https://m.edsoo.ru/
00adb076
KonTpomasnas pabora Ne4 no teme bubamorexa
[HOK
65 «Ctpoenne aroma. XUMHUYECKas 1
https://m.edsoo.ru/
CBALY 00adb486
bubanoreka
66 PezepsHblit ypok. O0oO1IEHNE U 1 LIOK
cucTeMaTu3aIys 3HaHu! https://m.edsoo.ru/
00adb33c
bubanorexa
67 PeseprubIit ypok. O6001eHNEe 1 1 [HOK
cucTeMaTu3anys 3HaHU! https://m.edsoo.ru/
00ad9ch?2
Bbubanorexa
68 PesepBubIit ypok. O6001eHNE 1 1 LHOK
cucTeMaTu3anys 3HaHU! https://m.edsoo.ru/
ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
peariu. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 muccoranuu. CHibHBIE U cl1a0bie bubnmorexa LHOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNA PEAKIIUN bubmmorexa [IOK
M peakdl https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
bedl . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen bubmmorexa [OK
P https://m.edso0.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS Bubmorexa OK
p A HHATHA. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAXY
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/I];/[-II/ILIGCIS/IG CBl(D)I\/'ICTBa Ha IIpUMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne conTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo0.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brraucnenus o ypaBHEHUSIM
21 XMUMHUYECKUX PEaKLUi, eCIU OJUH U3 brbmmorexa [OK
https://m.edsoo0.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3uYecKre U XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 10JIM BbIXO/a bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U brbmmorexa [OK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK
i YA https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubnmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIECH Cpe/Ibl
COCIIMHEHUSIMH a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu z e gmﬂzecxie U XUMUYECKHUE bubmmorexa [JOK

p P He https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npoOiIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 VYroJibHast KUCOTA U €€ COJn brbmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK
40 Kpemuwuii u ero coetnHeHHS
p a https://m.edso00.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

KontponpHas padota Ne3 mo teme
. bu6mmoreka [JOK
42 «Baxueime HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael156



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

O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, brbmmorexa LOK
https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB brbamorexa [OK
https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 [enourbre MeTaMIL https://m.edsoo.ru/00ael4b2
48 OKcHIBI ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxneiiinme coequHEHNS KaJIbIIU bubmmorexa [OK
https://m.edsoo.ru/00ael5e8
51 O06o01enre 1 cucTeMaTru3arus
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "YKEcTKOCTh BOABI 1 METOIBI €6 Eubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00aeld86
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Oxcupl, TUAPOKCHIBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cUCTEMaTH3AIUS
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
JKCIIEpUMEHTAJIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
59 .
«BaxHenme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemiectBa u matepuasl B bubnuoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK
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CUCTEMAaTU3alus 3HaHUI

https://m.edsoo.ru/00adb33c

68

PesepBHriit ypok. O600mIeHNE 1
CHCTEMAaTH3aIN 3HAHUH

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






