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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIXx B @T'OC OO0, a takke Ha OCHOBE (QenepanbHON
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHusl YIeOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTesibHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xXumMuu 1a€T TpPEACTAaBICHHE O IeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOYyYarOIUXCS CpEJACTBAMH YYEOHOTO TIpEeaMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOrpaMMEbl TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJCPKAHUS, DPEKOMEHJYEMYIO IMOCIEI0BATEIHbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anyu TpeOOBaHUI K pe3ynbTaTaM OCBOEHUsSI OCHOBHOW 00pa3oBaTEeIbLHONW MPOTrpaMMbl Ha
YpOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJei W3y4eHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIepKaHusl.

3HaHUEe XUMHH CIY)KUT OCHOBOW JUTst POPMHUPOBAHKSI MHPOBO33PEHHSI 00YUJaIOIIErocs, ero
MPECTaBICHUI O MaTEPUAIBHOM E€IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIE XUMHUEH
MIPEJICTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIIECCTB B MIPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MpoOJIEM YCTOMUMBOTO Pa3BUTUS YEJOBEUECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsi caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpPBbI IUYHOCTH, €€ 001IeH U QYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B ()JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB ~ MX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHONW JKM3HH, TaKk U B
po(hecCUOHAIBHON 1EATEIbHOCTH;

3HaKOMHUT €O CHeUU(UKON HAaydHOTO MBILIUIEHHS, 3aKJIa[bIBA€T OCHOBBI 1LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aroIuxcs;

crocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSM, K IPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBiieHUs B OOy4eHHUU XMMHUHU O0ECHeuuBaroTCs creuu(puKoil coaepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SIBISETCS MeJarornyeckd aJanTUPOBAHHBIM OTpaKCHHEM
0a30B0il HayKN XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMHUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TOHATHIA OPraHUUeCKON XUMUH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. Conep’kaHHe CKIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OPIaHM30BaHbI 110 IPUHLUITY IOCJIEAOBATEIbHOTO Pa3BUTHsI 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— Ilepuonueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHUH aToMa U XUMHUYECKOH CBS3H;

— MPE/ICTaBJICHUH 00 AIIEKTPOIUTUIESCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY,
BBIMIOJTHAS (DYHKIUU OOBSICHEHUS M MPOTHO3UPOBAHMS CBOWCTB, CTPOSHHSI W BO3MOKHOCTEU
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyUEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAYYHOW KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOW IIPUPOJIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yduenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MW3YYEHHBIX YYEOHBIX TMPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMUHN NPOUCXOIUT POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAYKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelloBeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX ()aKTOB, MOHATHI, 3aKOHOB M TEOPETHYECKHUX
MOJIOKEHHUH, JOCTYMHBIX O0O00OIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, sS3bIka HayKH, B
MPHUOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHUH M HX INPUMEHEHMH B Yy4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IpaBUi 0€301acHOTO
oOpaleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
pUOOpENH TaKue 1EeH, Kak:

— (hopMupOBaHME MHTEIUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM00Opa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHSATUIO pELIEHHUH, CHOCOOHOW ajanTHpoBaThbes K
OBICTPO MEHSIOIMUMCS YCIOBHSIM XKHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEMaTH4ecKoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  NEATEIBHOCTH,  HAy4YHbIM  METOJaM  IO3HaHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMH, CIIOCOOCTBYIOIIMX NPUOOPETEHUIO0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CAaMOIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHII), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBanue obmell PyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLICHMBATBH SIBJICHUS OKPYXKAIOIIEr0 MHpa, UCHOJb3Yys 3HAHUS U
ONBIT, TOJYYEHHBbIE TPH H3YUYEHUH XHMMH, TMPUMEHATh MX IpPH peleHHH MnpolieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopmupoBaHue y 00y4aroUMXCsl TyMAaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUS [ICHHOCTH
XUMUYECKUX 3HAHUHM I BBIPAOOTKH SKOJIOTUYECKH 1I€1eCO00pa3HOro MOBEACHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpenpl;



— pa3BUTHE MOTHUBAIMK K O0OY4EHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHUS OOILEYEIIOBEYCCKUX ILIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BEIOOpY
npoduiIs U HANIPaBIECHHOCTH JajIbHEHIIETO 00yIeHHUS.

OOmiee 4nciio 4acoB, OTBEACHHBIX ISl M3YYEHHs] XUMUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanwus, coctaBiseT 136 gacoB: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJAEP)KAHUE OBYYEHUSA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YE€IOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX Mo3HaHus B XuMuH. YucTeie BemecTBa u cMecu. CriocoObl pa3ieieHus: CMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocTsie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOoCTaBa BemecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOCUTEIbHAS MOJICKY IsIpHAs
Macca. MaccoBas J10Jisi XAMUUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COCTMHEHUH.

dusznveckue M XUMHUYECKHE SIBJICHHUS. XUMHUYECKas peakuuss U e€ MpU3HAKU. 3aKOoH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccuukanus XMMHUUECKUX PeaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeleHnsI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW TOCYI0H, MpaBuiamMu paboThl B Jabopatopuu U mpuéMamMu
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHHWEM, M3yUYE€HHWE W OMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJEHCAIMs BOJbI) U XMMHYECKUX (TOpPEHUE CBEYH,
MPOKaJTMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHHM, HaOIIOACHIE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3liokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa menu (I1) mpu
HarpeBaHWU, B3aUMOJCHCTBHE >kene3a ¢ pacTtBopoM conu menu (II), m3ydenme crocoGoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BHINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, MpOBEIEHHWE OUYUCTKA TMOBAPEHHOM COJM, HaONIOJICHUE U OINHCAHUE
pe3yNbTaTOB MPOBEACHHUS OIBITa, WLIIOCTPUPYIOLIETO 3aKOH COXpPaHEHHsS MacChl, CO3JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 3iaeMeHT M MpPOCTOE BEIIECTBO.
HaxoxpaeHnue kuciaopoja B npupoje, Gpusnueckue U XMMHUYECKHUe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHUS KHUCIOpoJga B Jaboparopud U
npoMelnieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TemoBoit 3¢h(dekT XUMHUECKON peakluH, TEePMOXHMMHYECKHE YypaBHEHHS, 5K30- U
SHAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MApHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIOSL.

Bomopon — nsnemeHT u mpocroe BemecTBo. HaxokneHue BoxopojJa B MPUPOJE,
(buznueckue U XuMUYeCKHe CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI moyueHus. KuciaoTs! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOPbL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi A0Jsi BellecTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B Ipupoje. 3arps3HEHUE MPUPOJHBIX BojA. OXpaHa M OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojseoOpa3ymomie (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmii. Pu3MUECKME W XMMHYECKHE CBOMCTBA OCHOBaHui. llomyuenue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKrue U XUMHUYSCKUE
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenknarypa coneil. dusznueckue U Xumudeckue cBoiicTBa coisiedl. Ilonydenue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEJICIICHUE COJIEPKaHMs KUCIOpOaa B BO3AyXe, MOJyYeHHE, COOMpaHue,
pacro3HaBaHWE W HM3yYEHUE CBOMCTB KHCJIOPOJa, HAOIIOJCHUE B3aWMOJICUCTBHUSI BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
M3y4eHue CBOWCTB BoJopoaa (TopeHue), B3auMojeicTtBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHUsS BEIIECTB C Pa3IMIHOM PacCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aUMO/JICHCTBUE BOJbl C MeTa/UlaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJb30BaHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuna memu (II) ¢ pacTBopoMm cepHO KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3akoH u Ilepmoanyeckass cucrema xummu4yeckux iementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKM XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILIEJIOYHBIE U IIETOYHO3EMENbHbIE METAIIJIbI, TaJOTE€Hbl, UHEPTHBIC T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. M. MengeneeBa. llepuonbr u rpynmbel. DU3MUECKHIT CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nextpoHsl. CrpoeHHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBhIX 20 XumMudeckux >nemMeHToB [leproauyeckoil cucTemsl
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUI0 B
ITepunoaunueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue [lepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUYECKHUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATEILHOCTh XUMUYECKUX 371eMeHTOB. MloHHAas CBSI3b.

Crenenp  okucieHus.  OKHUCITUTEIBHO-BOCCTAHOBHUTENbHBIE  peakiuu.  [Iporecchb
OKHUCIICHUS U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAacTBOpaMU KHCJIOT U IIEJI0OYEH, MPOBEACHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMi (TOpeHre, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 UCIOJIb30BaHWE KaK OOIIMX eCTECTBEHHO-HAyYHBIX TMIOHATHUM, TaK U TOHSTHH,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAaydHbIM (akT, TUMNOTE3a, TEOpHUs, 3aKOH,
aHaluW3,  CHUHTE3,  Kiaccuukanus,  TMEePUOJUIHOCTh,  HAOIIOJEHUE,  OKCIIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, ra3, (HU3WYECKHE BEITUYMHBI, €IUHUIBI M3MEPEHHUsSI, KOCMOC, IJIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

ITepuonuueckuii 3akoH. Ilepuomuueckass cucrema Xumudeckux osnnementoB J[. M.
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBONCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHEM 3JIeMeHTOB B [lepuoanueckoil cucreme U CTpPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THIA KPHUCTAUIMYECKOW PEHmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIINXCS K Pa3IUYHBIM KJAacCcaM HEOPraHMYECKUX COCIMHEHUH, TeHEeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakIuil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEmIoBOMY 3(hdexTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOreHHBIX M TreTeporeHHbIX peakuusx. [lonsrtue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBecHHM. @DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. COCTaBICHHE YpPaBHEHUIH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MeXaHM3M JHCCOIMALIMM BEUIECTB C pa3jIMYHbIMM BHJIAMU XUMUYECKOM CBSA3M.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIPEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KayecTBeHHbE peakluu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
HCCJIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTHM XHMMHMUYECKOM peakuuu OT BO3JCHCTBHS pa3IMUHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WJITIOCTPUPYIOLIUX MPU3HAKU MPOTEKAHUS peakiuil MOHHOro oOmeHa (oOpa3oBaHue
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHe HEOPraHMYECKHX BELIECTB C IOMOIIBI0O KAaueCTBEHHBIX pPEaKIui Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XWMHUYECKHE CBOMCTBA Ha MpHUMEpe XJiopa (B3aUMOJCHCTBHE C METa/UlaMH, HEMEeTaUIaMH,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JleicTBre xjiopa 1 XJIOpOBOJOPO/Ia Ha OPTaHU3M 4YeJIoBeKa. BaxkHennue Xiaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OO6mras xapaktepuctuka 3jeMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBoJopoJ, CTpoeHue, (u3ndyeckue M XuMudeckue coicTBa. OKCHABI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKallie B OCHOBE IPOMBIIUIEHHOIO cloco0a MoyuyeHus cepHOil kuciaoThl. llpumeHeHue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoae. XHMHMUYECKOE 3arps3HEHUE OKpYXKalollel Ccpelsl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWEe B Hpupoje, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MostyueHue U npuMmeHenue. Coiau aMMOHUS, UX (PU3MYECKHe U XUMUYECKHUE CBOICTBA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJIH aMMOHMSA B KauyeCTBE MMHEPAJIBHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, duznueckne u xummuueckue cpoiictBa. Oxcua dochopa (V) u pochopHas kuciorta,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lcmosnp3oBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OOmass xapakrepuctuka 3j1eMeHTOB IVA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKkTepHbIE CTENCHH OKHCICHHS. YTIIEPOJ, aJUIOTPOIHBIE MOAN(UKAIINK, PACIPOCTPAHEHUE B
npupoje, GU3MUecKue U XUMUYecKrue cBoiicTBa. Ayncopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKUE U XMMUYECKHE CBONCTBA, JEUCTBHUE HA JKUBbIE OPIaHU3MBI,
MOJIydeHHE W TPUMEHEHHEe. DKOJIOTUYECKHEe MPOoOIeMbl, CBsI3aHHbIe ¢ OKcHaoM yriepona (IV),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
coiiM, UX (pu3MUeckue M XUMHUYECKHE CBOMCTBA, IMOJlyueHHUE U IpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanume  kapOoHaToB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIiepoja
(MeraH, oTaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WUCTOYHUKU YTJIEBOAOPOJOB (Yrojb, HMPHUPOJAHBIA Ta3, HePTh), MPOAYKTHI UX HepepaboTKu
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMUYECKHUE CBONCTBA, IMOJyd€HHE W TPUMEHEHHE.
Coemunenus kpemHusi B mpupone. OOmwue mnpexacraBieHus o6 okcume kpemuus (IV) u
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHalibl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. IIpoGremsr
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUI-UOHBI U HAOMIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHe Ipolecca OOYriMBaHMUA  caxapa TMOJA  JeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJIEHHE C (PU3UYECKHMMH CBOWMCTBaMM a30Ta, ¢ocopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocaT-uOH M H3YYCHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
HCII0JIb30BAHNE BHMJIEOMATEPUAIIOB), M3YyYEHHE MOJENEH KPHUCTAUIMYECKUX PEIIETOK anamasa,
rpaputa, ¢QyaiepeHa, O3HAKOMIJIEHHE C MPOLECCOM aJACOPOIMH PAcTBOPEHHBIX BEIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEHICHHEe SKCIIEPUMEHTAIBbHBIX 3a/1au 1Mo Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkenud B [lepuoanueckor cucreMe xumuuyeckux anemeHToB . . Menaeneesa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTtauioB. OOmMe crnocoObl MoJydeHusi MeTauioB. [IoHSATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaxOXJeHUE B npupoie. Ousmdyeckne U XUMUUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucreme xumuyeckux sneMmeHToB JI. M. MenpeneeBa, CTpO€HHE HMX aTOMOB, HAXOXIEHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMil: nosoxkeHue B Ilepumonnueckon cucreMe xumudeckux sneMeHToB I, U
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aTOMa, HaxOXJACHHE B Npupojie. Pu3nueckne U XUMHUYECKHE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl u conu xene3a (II) m xemeza (III), mx cocras, cBoiicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
W3YYEHUE pE3yJIbTaTOB KOPPO3UU METAIOB (BO3MOXKHO MCIIOJIb30BaHHE BHUAEOMATEpUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCHOJIb30BAaHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUCTIOpoie  (BO3MOXHO  HCIOJB30BAaHUE  BHUJCOMATEPHANIOB), MPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KajblHs, alIOMUHUS, LUHKA, *kene3a (II) u xenesza
(I11), memu (I1), HaGmroeHNE W OMKMCAHUE MPOIIECCOB OKPAIIMBAHMS TJIAMEHH MOHAMHU HATpPHS,
KaJusl U Kanblus (BO3MOXHO HCIIOJIb30BaHHE BUACOMATEPHUAJIOB), HCCIeI0BaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n martepuainsl B MOBCEJHEBHON KU3HU YelloBeKa. be3omacHoe uCosib30BaHuE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momMomib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpebl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTEpUalbl).

Mescnpeomemmuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMUH B 9 Kilacce OCYyILECTBIIAETCS
yepe3 UCIOJb30BaHWE KaKk OOIMX eCTECTBEHHO-HAyYHBIX TMOHSATHUH, TaK U TOHSITHIA,
SIBJISIFOLMXCS] CACTEMHBIMU JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OOme ecTecTBEHHO-HAYYHBIE IOHATHSA: HAYYHBIM (pakT, TuUmoresa, 3aKOH, Teopus,
aHanM3, CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTUPOBAaHUE, U3MEPEHUE, MOJICb, SIBJICHUE, TAPHUKOBBINA A3P(PEKT, TEXHOJIOT U, MAaTEPHAIIBI.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
pPaaMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUUYECKUH 3apsl, IPOBOJHHUKH, IOJIYIIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TEJNO, O0BEM, arperarHoe COCTOSHHE BEIECTBA, ras,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

buonorusi: ¢otocunTtes, npixanue, O6wocdepa, 3KOCHUCTEMa, MHHEPAJIbHBIE YIOOPEHUS,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBHOW JICATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH I[EHHOCTSIMH, MPHHATHIMA B OOIIESCTBE NpaBUJIAMUA M HOPMaMH TOBEICHHS U
CIIOCOOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3UTHBHBIX [IEHHOCTHBIX OPUCHTAIMH M PACHIMPEHHE OIbITa JICATEILHOCTH Ha e&
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJAJETh JIOCTOBEPHOW MH(MOpMANUEl O MEePEeIOBhIX TOCTHKECHUSAX M OTKPHITHAX
MHUPOBOI U OTEUYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHNUS O COIMAIBHBIX HOpPMax M TMPaBHIaX MEKIMYHOCTHBIX OTHOIICHUH B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  MOJIC3HOM,
y4eOHOMCCIIEIOBATEIICKOW, TBOPYECKOW W JPYIMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBINIOJTHCHUN XUMHYECKHX O3KCIEPUMEHTOB, CO3JaHHU Y4YEOHBIX IPOEKTOB, CTPEMIICHHS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ATOHW Y4eOHOW NesTeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
HPABOBBIX HOPM C YY4ETOM OCO3HAHHMS TTOCIEACTBHI TOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIISIOIIUE OCHOBY IS
NOHMMAHUSI  CYIIHOCTH HAay4YHOH  KapTHHBl MHpPa, MPEACTAaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHs MPUPOJBI, B3AUMOCBS3SX YEJOBEKa C MPUPOAHOI cperoil, o poiu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOIIOJAeMbIX MPOLECCOB U SBICHUH, IO3HABATEIBHOM,
UH()OPMALIMOHHON M YUTATENBCKOM KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHON pabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHWIO M TO3HAHHMIO, JII0O03HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M UCCIENOBATENCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHME IIEHHOCTH J>KU3HHM, OTBETCTBEHHOTO OTHOUICHUS K CBOEMY 3JI0POBEIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 >KWU3HH, OCO3HAHUE TIIOCIEICTBHHA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS



mpaBwI 0€30MacHOCTH MPH OOpAIEeHUH C XUMHUYECKAMHU BEIIECTBAMU B OBITY W peabHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJIOJDKEHHSI O0pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHUS:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUS MPaBUil OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMU,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBA3aHHBIX C OKPYXAIOIIEH MPUPOTHON CPENOi, JJIsl TOBBIIIEHUSI YPOBHS IKOJIOTUYECKON
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX IPeaMeTOB GOPMUPOBATEH MPEJICTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU e TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpblBaTh CMBICA XMMHUYECKHX MOHATHH  (BBIIEISATH UX XapaKTepHble MPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEaKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 0OBEKTaMU U3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIE, 1eIyKTUBHbIEC,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XUMUHU, MPeoOpPa3OBBIBATH IIUPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh IOCTABICHHbIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTa IO3HAHUS, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOI0aTh 32 X0/I0M IpOIlecca, CAMOCTOSTEIFHO TPOTHO3UPOBATH €T0
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMEHHUE BbIOMpPATh, aHATIM3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3INIHBIX BUIOB
1 (OpM MpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSThH Pa3JIMYHbIE METOJIBI M 3AIIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIa/ICHIE KYJIbTYPOH aKTHBHOTO WCIIOJIb30BAaHUS PAa3IMIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJBh30BaTh W aHAIM3HPOBATH B Iporecce ydeOHOW M MCCIeNoBaTeIbCKON
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOIPOCH (B XOoJ€ Auaiora W (WJK) IUCKYCCHH) TO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaThb IPE3eHTALUI0 pPe3yJbTaTOB BBHIMOJIHEHHUS XHUMHYECKOIO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JEATEeIbHOCTH MpPHU PEIICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBe yuéTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE yUeOHbIe AeiicTBUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHBIE CIOCOOBI pelIeHHs YYeOHbIX W IO3HABaTEJbHBIX  3aj]ad,
CaMOCTOSITENIbHO COCTABIISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIA alTOPUTM JEHCTBUI MpHU
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE HCIO0JIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IPeAaraeMble B YCIOBUH 33 JaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE



oOy4aromMMHUCs Hay4YHbIe 3HAHWS, YMEHHUS M CIOCOOBI JEHCTBHH, crenuduyeckue s
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO
UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.

K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI

oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

® PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX IOHSATHI: aTOM, MOJIEKYJa, XUMHUYECKUUN
JJIEMEHT, IMPOCTOE BEIIECTBO, CJO0XHOE BELIECTBO, CMeCh (OQHOpPOJHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas M MOJIEKYyJspHas macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas Macca, MaccoBas [J0JsS XUMHUYECKOIO
JJIEMEHTAa B COEIUHEHUH, MOJISIPHBIM OOBEM, OKCHJ, KHUCIOTa, OCHOBAHME, COJIb,
ANIEKTPOOTPHUIATENBHOCTD, CTENIEHb OKUCIICHHS, XUMUUECKas peakius, Kiaccuuxarus
peaxkiuuii: peakiuu COeAMHEHUS, peakuu pa3IoXKeHHs], PEaKIIMK 3aMEIIeHUs], peaKkLun
oOMeHa, 9K30- U SHIAOTEPMHUECKUE PEaKLH, TEIUIOBOM APPEKT peakuu, 1apo aToMa,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIpHAsl M HETOJIIpHAsi KOBAJIEHTHAs CBS3b, MOHHAs CBS3b, MOH, KAaTHOH, aHUOH,
pacTBop, MaccoBas J0JIs BellecTBa (MPOIEHTHAsI KOHILIEHTPAallKs) B paCTBOPE;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATUH W MPUMEHSTH 3TU
MOHSTHS TIPU OMKMCAHUU BEIIECTB U UX MPEBPALCHHI;

® IICTII0JIb30BATh XUMHUYECKYIO CHMBOJIUKY Ui COCTaBiIeHUS (OpMyNl BEIIECTB H
YPABHEHUN XUMUYECKUX PEAKIIUII;

® OIIPENIENIATh BaJIEHTHOCTh ATOMOB JJIEMEHTOB B OWHApHBIX COEAMHEHHUSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNeIEHHOMY KJIacCy COEIMHEHMH Mo QopmyiaaM, BHJA XUMHYECKON CBS3U
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

e packpbiBaTh cMbici llepuoamdeckoro 3akona /[[. M. MenpaeneeBa: IeMOHCTpHpPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepuoanueckoil cuUcCTEME, 3aKOHOB COXPaHEHUsI MAacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUs], 3aKOHAa ABOTraapo;

®ONUCHIBATh M XapakTepu3oBaTh TabmuuHyo Qopmy Ilepuoanueckoil cucremsl
XMUMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymmna)y u
«moboynass mnoxarpynna (b-rpymma)», maneie U GOJbIIME MEPUOMAbI, COOTHOCUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJIEMEHTOB (COcTaB W 3apsa dAnapa, oOlliee 4YHCIO SJIEKTPOHOB U
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

® KJTaCCU(UIIMPOBATh XHUMHYECKHUE 3JEMEHTHI, HEOPTaHUYECKHE BEIIEeCTBA, XUMHUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
dbdexry);

® XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBONCTBA BELIECTB PA3JIUYHBIX
KJIacCOB,  IOATBEpPXKJas  ONMCAHME IPUMEpPAaMHM  MOJIEKYJSIPHBIX ~ ypaBHEHUH
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIINA;

® [I[POrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTHM OT HMX Kaue€CTBEHHOIO COCTaBa,
BO3MOYHOCTH MPOTEKaHUS XUMUYECKUX ITPEBPALLEHUI B PA3JIMYHBIX YCIOBUSAX;

® BEIYHCIIATE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT0 JIEMEHTa 10 (popMysie COeTUHEHUS, MaCCOBYIO JIOJIIO BEIECTBA B
pacTBoOpe, NPOBOIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUUYECKOHN peaklnu;



® [I[PDUMEHATh OCHOBHBIE OIEpAIlMM MBICIUTEIBHON AEATEIbHOCTH — aHalU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISl U3YYEHUsS CBOMCTB BEIIECTB M XMMHYECKHUX pPEaKILIHM,
€CTECTBEHHO-HAY4YHbIE  METOJAbl  IIO3HAHUS  —  HAONIOJEHUE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

eClIeZIOBaTh NpPaBWIAM TMOJB30BAHMUSA XHMHUYECKOH TOCYAOH U  J1abOpaTOpHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBHITIOJIHEHHIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB MO TOJYy4EHHUIO
U COOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
U MPOBOJUTH XUMUYECKHE IKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB LIEIOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JTakMyc, GpeHoipTanenH, METUIOPaHXK U JIPyrue).

K koHIly oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

® PACKpBIBATh CMBICT OCHOBHBIX XHMHMUYECKHX TMOHATUM: XWMHUYECKHH JJIEMEHT, aToM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, ITPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJUTHYECKAs] TUCCOLMAIMUs, pEeakUWd HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHasi, HMOHHAs, METAJUIMYECKas), KpUCTAIJIMYEcKas pemérka, KOoppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX MOHATUH W MPUMEHSTH 3TH
MOHSATHS NP ONKMCAHUU BEIIECTB U UX MPEBPAILlCHUI;

® IICTII0JIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY Ui COCTaBiIeHUS (OpMyNl BEIIECTB H
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

® OIIPEJIENIATh BAJIGHTHOCTh U CTENEHb OKUCIICHUS! XUMUYECKHUX AJIEMEHTOB B COCTUHEHUSIX
pPa3IMYHOIO COCTaBa, MPUHAUICKHOCTh BELIECTB K OMNpeAeNEHHOMY Kiaccy
coelMHEHUN 1o QopMmynaM, BHUJ XUMUYECKOW CBsI3M (KOBaJIeHTHas, HOHHA,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

e packpbiBaTh cMbich [lepuoanueckoro 3akona JI. 1. MenzeneeBa u 1eMOHCTPUPOBAThH €r0
MOHMMAaHKe: OIMUCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuomunueckoit
CUCTeMBbl XMMHUYECKHUX DJIEMEHTOB: pa3lnyaTh TMOHATUS «TJaBHas monarpymma (A-
rpynmna)» u «mnobounas moarpynmna (b-rpymma)», manbie u OONbIIME MEPUOJIBI,
COOTHOCUTb 0003Hau€HMs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuue, ¢
YHCIIOBBIMH XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEETICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OLIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUH B Mpejesiax MajblX MEPUOJOB U TJABHBIX MOATPYII C YYETOM CTPOEHUS
HX aTOMOB;



e KJacCU(UIIMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHYECKUE
peakuuu (MO0 YHUCIY W COCTaBYy YYacTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);

® XapaKTepH30BaTh (OMHCHIBATh) OOMME W CHEHU(PHUECKHEe XHMUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIIUX XUMUYCCKUX PEAKITUH;

® COCTABJIATh YPABHEHUS AJNEKTPOJIUTUUYECKON IUCCOUMALMU KUCIIOT, IIEJIOYEd U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KIIACCOB;

® PaCKpBIBATh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBHUTENBHBIX PEAKIU TOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

® IPOTHO3MPOBATh CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT WX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBHSIX;

® BEIUUCIIATH OTHOCUTENIEHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEUIECTB, MacCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

ecoOMOIaTh TpaBHJA TIOJH30BAHWUS XUMHUYECKOW TMMOCYIOW ®  JIaOOpaTOpHBIM
0o0OpyJIOBaHHEM, a TaK)Ke IMpaBHUja OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMH TIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

® [IPOBOJIUTH PEAKIMU, IMOATBEPIKAAIONINE KAYECTBEHHBIH COCTAB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;

® [I[PUMEHSITh OCHOBHBIE OIEpallM MBICIUTEIBLHOW AEATEIbHOCTH — aHalu3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJbl TO3HAaHHWA — HaONIoJeHHe, U3MEpPEeHHe, MOJAEIUPOBaHUE,
9KCIEPUMEHT (peaJbHbIA U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbIE)
n/n TeM MPOrpaMmabl Bceero Konrpoabmnie Tpakruyeckue o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHble XUMUYECKHE TOHATHS
XuMusa — BakHas 00J1acThb
11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 5 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6mmoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [IOK
U COJISAX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumnueckux 31eMeHToB /I, . MenaeseeBa. CTpoenne aToMOB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XAMHUYECKHX dyieMeHToB 1. U. https://m.edsoo.ru/7f41837¢
MemnneneeBa. CtpoeHue atoma
XuMudeckas CBS3b.
3.2 OKI/ICJII/IG’ECJ?I)H(;- 3 8 Brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTEJIHHBIC PEAKIIHH
Hroro no pazgeny 15 brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KJIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMH4yecKne peakumu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IelioB Kypca 8 Kiracca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
DIIEKTPOJIMTUYECKAS JUCCOIUALIHSL. bubmuorexa [JOK
1.3 8 1 1
XUMHYECKHE PEaKIuU B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubmuorexa [JOK
' anemeHToB VIIA-rpynmel. "amoreHst https://m.edsoo.ru/7f41a636
o | oo e :
' PYHHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
23| onewemron vAspymn, Ao, docbopuux | 7 ;  BrGmoremlloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
Ve Obmas xapeil\cszpHcha X;/IIMI/I‘ICCKI/IX . . , BuGmmorexa [OK
. JIEMEHTOB -TpyMIbL. YT u
IeMe VO pynt cpo https://m.edsoo0.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

31 06 . 4 bubmuoreka [JOK
' HIHE CBOHETBA METaLIon https://m.edsoo.ru/7f41a636
3.9 B . 16 bubmmoreka [{OK
. AXKHCUIIINEC METAJJIbI U UX COCAMHCHU S https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
41 B 3 bubmmoreka [{OK
. CIICCTBA U MaTCpHAJIbl B J)KU3HU YCIIOBCKA https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 3
p 3 bu6moreka [IOK
CICPBHOE PpEME https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
, Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl

1 [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [{OK
JKA3HHU 4yeoBeka. Tena u Benjecrna 05.09.2023 | https://m.edsoo.ru/ff0d210c

5 ITonsaTtue o MeToax MO3HAHUS B 1 bubmmoreka [{OK
XUMHUN 07.09.2023 | https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1

3 «IIpaBmiia paboTHl B T1abOpaTOpUu U 1 bubmuorexa [JOK
npuéMbI 0OpAIICHUS C 12.09.2023 |  https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)

4 YucTele BEmecTBa U CMECH. 1 bu6mmoreka [IOK
CriocoObI pa3aeneHus CMecei 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

5 «lfameneHHe cﬁeceﬁ (Ha mpumepe 1 bubmmorexa LIOK

. 19.09.2023 |  https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
6 ATOMBI M MOJICKYJTBI 1 bubmmorexa IOK
21.09.2023 | https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XHMHUYECKHX DJIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmmorexa [IOK

28.09.2023 | https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYIIIPHOE YUEHHE 1 bubmorexa LIOK

03.10.2023 | https://m.edsoo.ru/ff0d2d50
10 3aK0H IMOCTOSHCTBA COCTaBa 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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BEIIeCTB. XuMuieckas Gopmya. 05.10.2023 | https://m.edsoo.ru/ff0d2eae
BaJleHTHOCTh aTOMOB XHMHYECKUX
3JICMEHTOB
OTHOcUTENbHAS aTOMHAs Macca.
11 OTtHocuTenbHast MOJIEKYIsIpHAs Brbmiorexa LIOK
10.10.2023 |  https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
JJIEMEHTA B COEIMHEHUHU 12.10.2023 | https://m.edsoo.ru/ff0d350c
Konunuecto Bemniecta. MoJib.
13 Momnsipras Macctz bubmmorexa LIOK
17.10.2023 |  https://m.edsoo.ru/ff0d5230
Brognas konTpoapHas padota Nel
14 DOu3znvecKue U XUMUIECKHUE bu6moreka [IOK
SIBJICHUS. XMMHUYECKas PeaKIus 19.10.2023 |  https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs MPOTEKaHUS bubmuorexa [JOK
XUMUYECKHUX PEaKIIHi 24.10.2023 | https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6mmoreka [IOK
16
XUMHUYECKUE YPaBHEHUS 26.10.2023 | https://m.edsoo.ru/ff0d3b88
BrrunciieHust KoJmuecTBa, MacChl
17 BEIlleCTBA 10 ypaBHeHI/Imv; bubmmorexa LIOK
. 07.11.2023 | https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUn
Knaccudukanms XuMA4eCKUX
18 peaxung (co:ﬂHHeHHﬂ Pa3IIOKCHHS Bubmiorexa LIOK
’ ’ 09.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JlomoHOCOB — y4EHBIH-
19 SHIMKJIOTIEIUCT. O606qu[IeHI/Ie u bubmmorexa LIOK
. 14.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponeHas padota Ne2 o teme bubnuoreka [IOK
«BerecTBa 1 XUMUYECKUE PEAKITUI» 16.11.2023 | https://m.edsoo.ru/ff0d4290
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Bo3ayx — cmech razos. Cocras

bubmuoreka [JOK

21 . K —
PO3Ayxa. RHCIOPOA = JTEMEHT U 21.11.2023 | https://m.edsoo.ru/ff0d448e
npocroe BeecTBo. O30H
dusnyeckre U XUMHUYECKHE
29 CBOMCTBA KUCJIOPOJia (peaKkuu bubnuorexa [JOK
okucienus, roperne). [lonstue 06 23.11.2023 | https://m.edsoo.ru/ff0d4614
OKCHIax
) C:6oocofli HOJ‘Iy‘IGH;IfI KI/Icneopooz(ca B Butorexa LOK
I TOPHUH U IIPOMBIILIEHHOCTH.
patop P 28.11.2023 | https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumuueckoin
24 peakuuu, NOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPaBHECHHUH, 30.11.2023 | https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUUYCCKHUX PEAKITUIX
5 | o v
I'PA3HEHUE BO3JyXa, CII bl €T 05.12.2023 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
| e o o
i P . 07.12.2023 | https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUYCHHE €T0 CBOHCTBY»
Bopopon — sneMeHT u mpoctoe bu6mmoreka [JOK
27
BeniectBo. HaxoxaeHue B mpupoie 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
O I BuGmorexa LIOK
Aoposa- 1p 14.12.2023 | https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIa
29 ITousiTHE 0 KHUCIIOTaX U COMIAX bubmorexa HOK
OUITHE O KHEHOTAax 1 €0 19.12.2023 | https://m.edso0.ru/ff0d50d2
30 Crnioco6bl nosryyeHus BOAOPOaa B bubnuoreka LIOK



https://m.edsoo.ru/ff0d448e
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nabopaTopuu 21.12.2023 | https://m.edsoo.ru/ff0d4dd0
[IpakTueckas padora Ne 4 o Teme
31 «lPlonyquHe u Ic):06PIpaHI/Ie BOJIOpOJIA Bubnuotexa LIOK
. ’ 26.12.2023 | https://m.edsoo.ru/ff0d4f42
M3y4YEHUE ero CBOMCTBY
32 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABorajpo 28.12.2023 | https://m.edsoo.ru/ff0d542e
Brrunciaenus 00b€Ma, KOJIMYecTBa
33 BEII[ECTBA ra3a 1o €ro U3BECTHOMY bubmmorexa LIOK
. 09.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Boraucnenus 00EMOB Ta3oB 110
34 YpaBHEHHUIO PEAKIINKN Ha OCHOBE Bubnuorexa LIOK
. . 11.01.2024 | https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIIEHUH Ta30B
35 dOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
CBOWCTBA BO/IbI 16.01.2024 |  https://m.edsoo.ru/ff0d587a
CoctaB ocHoBaHui. [loHsaTre 00 bu6mmoreka [IOK
36
HHIUKATOPaX 18.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpHUTEIb.
37 Hacpnenssie 1 HeHACBIIIIEHHBIE bu6mmoreka [JOK
pacTtBOpbl. MaccoBasi 10J1s1 BEIIECTBA 23.01.2024 | https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTnueckas paborta Ne 5 mo Teme
«lIpurotoBneHne pacTBOPOB C bubnnoreka [JOK
38 .. . N
onpenenéHHOM MaCCOBOM J0JIei 25.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTponpHas padota Ne3 o teme bubnuoreka [IOK
«Kucnopona. Bogopoa. Boma» 30.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK
HOMEHKJIaTypa 01.02.2024 | https://m.edsoo.ru/ff0d664e
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[Tosydyenne u XuMHUYECKUE CBOMCTBA

bubmuoreka [JOK

41 (HCTOTHBIX, OCHOBHBIX 1 06.02.2024 | https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
4 OcHoBaHHUsI: COCTaB, bubnuorexa [JOK
KiIaccu(uKaIus, HOMCHKIATypa 08.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
OCHOBaHUM 13.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmmoreka [IOK
HOMEHKJIaTypa 13.02.2024 | https://m.edsoo.ru/ff0Odfee2
45 [TonyyeHne u XUMHUYECKUE CBOKCTBA bubnuoreka [JOK
KHCJIOT 15.02.2024 | https://m.edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIIATypa,
46 cnoco((SLII) nlz)nyq)eHm XI/IMI/I‘IZ(I))KI/IG: bubamorexa LOK
. ’ 20.02.2024 | https://m.edso0.ru/00ad9474
CBOMCTBA
[TpakTuueckas padota Ne 6.
47 Pemenune skcnepuMeHTaNbHBIX 33724 bu6mmoreka [IOK
o TeMe «OCHOBHEBIE KJIACCHI 22.02.2024 | https://m.edso0.ru/00ad9b7c
HEOPraHMYECKUX COCTMHCHUIN
['eneTnyeckas cBs3b MEXK
48 KJIaccaMu HGOpFaHI/I‘ICCKI/II;y Bubmmorexa LIOK
. 27.02.2024 | https://m.edsoo.ru/00ad9a50
COCIUHCHUI
49 O000I11IeHNE U CUCTEMATH3ALMSI bu6mmoreka [JOK
3HaHUI 29.02.2024 | https://m.edsoo.ru/00ad9ch?2
KonTpoibHas padota Ne4 1o Teme
50 "OCH(I))BHLIG KJ'IIZICCLI HEOPraHUYECKUX bubmorexa HOK
. 05.03.2024 | https://m.edsoo.ru/00ad9ela
COCJTMHEHU I
51 IlepBble MOMBITKU KIacCU(PHUKAIUN bubnuoreka [IOK
XUMHUYECKHUX 3JIeMeHTOB. [loHsTHE O 07.03.2024 | https://m.edsoo.ru/00ad9ffa
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rpymmnax CXOAHbIX 3JICMCHTOB

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

bu6mmoreka [{OK

52 XUMHYeCKuX 31ementoB J1. U. 12.03.2024 | https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuomapl, rpynmbl, TOATPYIIIEI Bubmuotexa LIOK
’ ’ 14.03.2024 | https://m.edsoo.ru/00ada52c
54 Crtpoenue atromoB. CocTaB aTOMHBIX bubnuoteka [JOK
saep. Vzotormsr 19.03.2024 | https://m.edso0.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK
55 aT(f)MOB 3JIeMeHTl:)B [Tepuoanueckoit bubmorexa OK
21.03.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA TI0 ero MOJ0KEHUIO B bu6mmoreka [IOK
IMepuoanyeckoii cucreme /1. U. 02.04.2024 | https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [leproandeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U MPAKTUKH. [1. bubnuoreka [JOK
W. MenpeneeB — y4€HBIi, meaaror 04.04.2024 | https://m.edsoo.ru/00ada96e
U TpaXJIaHUH
58 DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnnoreka [JOK
XHUMHYECKHX JIEMEHTOB 09.04.2024 | https://m.edsoo.ru/00adaab8
59 HNoHHas xumudeckas CBs3b bubmmorexa LIOK
11.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanenTHas nosnsipHas XuMu4eckas bubnuoreka [IOK
CBSI3b 16.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HenosspHas bubnuoreka [IOK
XUMUYECKasl CBA3b 18.04.2024 | https://m.edsoo.ru/00adaab9
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KonTtposneHas padota Ne5 mo treme

bubmuoreka [JOK

62 zg;iieme aToMa. XHMITeCKas 1 23.04.2024 | https://m.edsoo.ru/00adb486
63 CTerneHb OKUCIICHUS 1 bubmmorexa LIOK
25.04.2024 | https://m.edsoo.ru/00adae28
64 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakinuu 30.04.2024 | https://m.edso0.ru/00adb076
65 OKuCIUTEN U BOCCTAHOBHUTEIIH 1 Bubmuorexa LIOK
02.05.2024 | https://m.edsoo.ru/00adb076
66 PesepBHblit ypok. O60011IeHNE U 1 bubnuoreka [JOK
CHCTEMATH3AIMs 3HAHHUIMA 07.05.2024 | https://m.edsoo.ru/00adb33c
bubnuorexa [JOK
67 | Hroropas kouTposbiias padora ! 16.05.2024 https://m.edsi.ru/OOad90b2
68 Peseprubrit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTEMATU3ALNS 3HAHUI 21.05.2024 | https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Mara
Tema ypoka KonTpoubnbie | IlpakTnueckue o0Opa3oBaTe/IbHbIE
n/n Bceero H3Y4YeHH S
padoTsI padoThbI pecypchl
[Iepnoanueckuil 3aK0H.

1 [Tepuoanueckas cuctema 1 bubnuorexa [JOK
XUMHYeCKuX 3ementoB J1. U. 05.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa

, iaz(jl(;lOMepHOCTeI/:: B Hgl;/leeHe:me . BuGmorexa LIOK

BOWCTB XUMHUYECKUX IICMECHTOB
- 07.09.2023 | https://m.edsoo.ru/00adb6h6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB 12.09.2023 | https://m.edsoo.ru/00adh7e2

4 Bunnl xuMrueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAUTHIECKUX PEIIETOK 14.09.2023 | https://m.edsoo.ru/00adbac6
KonTtponsHas padota Nel o teme
«[loBTOpEeHue u yrioyonenue

5 N 1 1
3HAaHUH OCHOBHBIX pa3J/iesioB Kypca 19.09.2023
8 Kiacca»
pearht P 21.09.2023 | https://m.edsoo.ru/00adbcb0
MpU3HAKaM

7| powstm. Tommeo rooremmt | 1 bismorera LIOK
peakiin. 26.09.2023 | https://m.edsoo.ru/00adbe9a
Y TETePOTeHHBIX PEaKIUIX

8 IloHsATHE O XUMHYECKOM 1 bu6mmoreka [JOK
paBHOBecuH. PaKTOPbI, BIUSIOIINE 28.09.2023 | https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XUMHUYECKOM pcakuuun
1 TIOJIOKCHHUEC XUMHUYCCKOI'O

paBHOBECHs
9 OKHCIUTENTHHO- bubnuorexa [JOK
BOCCTAaHOBHUTEIIbHBIC PEAKIINU 03.10.2023 | https://m.edsoo.ru/00adcade
Teopust 3IEKTPOJTUTHUECCKON
10 I[I/ICSOIII/I&III/II/I?CI/IJ‘IBHBIC 1 ciabblie bubmuorexa LIOK
05.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHUSI peaKIuil Brbmiorexa LIOK
10.10.2023 |  https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KHCIIOT B
12 OCHOBAHMU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 IEKTPOIMTHYECKOM 12.10.2023 | https://m.edsoo0.ru/00add5d8
JIUCCOLMAITAN
XuMHYECKHE CBOMCTBA COJICH B
13 CBETE MPEACTABICHUI 00 bubmorexa OK
. 17.10.2023 |  https://m.edso0.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
KontponbHas padota No2 o teme
14 «DNEKTPOIUTUYECKAS bubnuorexa [JOK
MACCOLHANUs. XUMUUYECKHE 19.10.2023 | https://m.edsoo.ru/00addecO
peaKIu B paCTBOPAX»
IIpakTuueckas padora Ne 1.
15 «lfemeHHe SKCHpepI/IMeH]IaJIBHBIX Bubmmorexa LIOK
24.10.2023 | https://m.edsoo.ru/00addbfa
3a71a9»
16 [Tonsatue o runponuse conei bubmorexa HOK
26.10.2023 | https://m.edsoo.ru/00add9d4
17 O06o01eHre U cucTeMaTu3aIus bubmuoreka [JOK
3HAHUH 07.11.2023 | https://m.edsoo.ru/00addd12
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OOm1ast xapakTepuCTUKA

bubmuoreka [JOK

18 raioreHoB. XMMIMEcKie CRoHcTsa 09.11.2023 | https://m.edsoo.ru/00addfe2
Ha IpUMepe XJIopa
Xnoposogopoa. CoasHast KUCIIOTa,
19 XMME%CIZI: Cf}IOﬁCTBa HOJIyYeHHE Brbmiorexa LIOK
’ ’ 14.11.2023 |  https://m.edsoo.ru/00ade104
IIpUMEHEHNE
[Ipaktuueckas padota Ne 2 o
20 TGII)VIC «Honyqelfne COJISTHOM bubmmorexa LIOK
. . 16.11.2023 | https://m.edsoo.ru/00ade348
KHCJIOTBI, U3YUCHUC €C CBOUCTBY»
Brraucnenns mo ABHCHUAM
21 XAMHYECKIX peazﬁnﬁ €CJIN ONH bubmorexa [IOK
’ 21.11.2023 | https://m.edsoo0.ru/00ade488
W3 PEeareHTOB JaH B U30BITKE
29 OO6mras xapakTepucTuKa bubnuorexa [JOK
areMeHTOB VIA-Tpymis! 23.11.2023 | https://m.edsoo.ru/00ade64a
AmoTponHbie MOIUGUKAITIT
23 cepnl. HaxoxaeHue cepol 1 e€ bubmuorexa [JOK
COEMHEHUH B IPHPO/IC. 28.11.2023 | https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBo10po, CTPOCHHE
24 (bI/I]ZI/I‘IefKI/II)e Ilf; xnf/mqecgne Bubmmorexa LIOK
. 30.11.2023 | https://m.edsoo.ru/00ade802
CBOMCTBa
kcuabl cepbl. CepHas KUCIIOTa
25 gnsnjecxnlej u XCI:/II\EI/I‘ICCKI/IG , bubmmorexa LIOK
. 05.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHUE
XUMUYECKUE PEaKIIUH, JIeKAIIHE B
26 OCHOBE MIPOMBIIIJICHHOTO criocoba bubnuoreka [JOK
MOJIy4EHHUs] CEPHOM KHUCITOTHI. 07.12.2023 | https://m.edsoo.ru/00adec8a

XHUMHUYECKOE 3arpsA3HCHUC
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OKpYKaroLIEn CpeJibl
COCIMHEHUSIMU CEPbI

Briuncienue MmaccoBor 10U

bu6mmoreka [{OK

21 BBIX0/1a TPOJIyKTa PEAKIIUU 12.12.2023 | https://m.edsoo.ru/00adec8a
OO01as XxapakTepucTUKa
3JIEMEHTOB VA-rpymnmnsl. A30T,
28 paCHpOCTpaHCHI/IE}l;HHpI/IpO}IC bubmmorexa LIOK
’ 14.12.2023 | https://m.edsoo.ru/00adeeat
(bu3HUecCKre U XUMUICCKHE
CBOICTBa
AmMuak, ero pusnyeckue u
29 XMMHUYECKHE CBOMCTBA, MOJIyYeHUE bubmmorexa LIOK
’ 19.12.2023 | https://m.edsoo.ru/00adf004
Y IPUMEHEHHUE
[Ipaktuueckast pabota Ne 3 o
30 TepMe «Honyqelfne aMMHaKa Bubnuorexa LIOK
. ’ 21.12.2023 | https://m.edsoo.ru/00adf180
W3yUYEHHE €ro CBOWCTBY
31 A3oTHas KucnoTa, eé pusndeckue bubmuorexa [JOK
1 XUMHUYECKUE CBOWCTBA 26.12.2023 | https://m.edso0.ru/00adf306
Hcnonb30BaHuE HUTPATOB U COJIEH
aMMOHUS B KQUECTBE MUHEPAIbHBIX
32 ynoopenuii. XuMu4ueckoe ’ Bubmmorexa LIOK
. 28.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY)KAIOIICH CpeIbl
COCIIMHEHUSIMH a30Ta
®ochop. Oxeun docdopa (V) u
33 dbocdhopnas kuciaora, pusnyeckre bubnunoreka [JOK
U XUMUYECKHE CBOMCTBA, 02.01.2024 | https://m.edsoo.ru/00adf68a
MOJTyuYeHue
34 Hcnonb3oBanue pochaToB B bubnuoreka [IOK
Ka4yecTBE MUHEPAIbHBIX 04.01.2024 | https://m.edsoo.ru/00adfc20
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ynoopenuii. 3arps3HeHne
MIPUPOIHOM cpenbl hocdaTamu

Yraepoa, pacipocTpaHEeHHE B

bu6mmoreka [{OK

3 HPHPOAS, (bmmﬁicme 1 09.01.2024 | https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxcuppl yriaepoaa, ux pusndeckue
1 XUMHYECKHE CBOMCTBA.
36 DKOJIOTUIECKHE MTPOOIIEMBI bubmmorexa LIOK
’ 11.01.2024 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(V)
37 VYroapHas KucoTa U €€ CoTu bubamorexa LOK
16.01.2024 |  https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o
38 teme "lloydeHue yriieKuciaoro bubmuorexa [JOK
raza. KauectBeHHast peaxiiust Ha 18.01.2024 | https://m.edso0.ru/00ae027e
KapOoHaT-uOH"
[TepBoHayanbHbBIC TTOHATHS 00
39 oprpaHI/IquKI/IX BEIIIECTBAX KaK O Bubmmorexa LIOK
23.01.2024 | https://m.edsoo0.ru/00ae054e
COCIMHCHUSX YTIIepoia
40 Kpemuwuii u ero coenuHeHus bubmmorexa LIOK
25.01.2024 | https://m.edso0.ru/00ae080a
[IpakTuueckas paborta Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubnnoreka [JOK
3aj1a4 1o teMe «Baxuelmme 30.01.2024 | https://m.edsoo.ru/00ae0bf2
HEMETaJUTbl U KX COSTUHECHUS»
KonTpoinbHas padota Ne3 1o Teme
42 «Baxieﬁmne EeMeTaJ‘IJ‘IBI U UX Bu6mmorexa LIOK
01.02.2024 | https://m.edsoo.ru/00ae0el8

COCAUHCHUA»
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OOm1ast xapakTepuCTUKA
XAMHAYECKUX DJIEMEHTOB —
MeTaIoB. MeTtaiuindeckas CBsI3b U

bubmmoreka [{OK

43 MeTaJTHueCcKasi KpUCTAJUINIeCKast 06.02.2024 | https://m.edsoo.ru/00ael103e
pemérka. @u3nyecKre CBOMCTBA
METaJJIOB
XUMHUYEeCKHEe CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHUECKUN Psifl Brbmiorexa LIOK
. 08.02.2024 | https://m.edsoo.ru/00ael156
HaIpsHKEHU METaJIOB
O61ue crnocoObl NOTy4YeHUS
MetauioB. CriiaBel. Berauncienms
45 10 YPaBHEHUSIM XUMHUYECKUX bubmmorexa LIOK
N 13.02.2024 | https://m.edsoo.ru/00ae1156
peaKIuii, €Clii OJIMH U3 PEareHTOB
COJICPKUT IPUMECH
46 [TonsaTHE O KOPPO3KUU METAJLIOB Bubnuorexa LIOK
15.02.2024 | https://m.eds00.ru/00ae1278
bu6mmoreka [IOK
4 Hlenorrete meTamts: 20.02.2024 | https://m.eds00.ru/00ae14b2
48 OKcupl ¥ TUAPOKCHUIBI HATPUS U bu6mmoreka [IOK
KaJIust 22.02.2024 | https://m.edsoo.ru/00ael4b2
49 Illenoyno3eMeNbHBIC METAJLIbI — bu6mmoreka [JOK
KaJIbIIMH U MarHH 27.02.2024 | https://m.edsoo.ru/00ael5e8
50 Baxueime coeTuHEHUS KaJIbLIUA bubmmorexa [IOK
29.02.2024 | https://m.edsoo.ru/00ae15e8
51 OO6o01IeHre 1 cucTeMaTrU3aIus
3HAaHUU 05.03.2024
59 JKEcTKOoCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK
yCTpaHEHUs 07.03.2024 | https://m.edsoo.ru/00ae1886
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[Ipaktuyeckas padora Ne 6 o

bubmuoreka [JOK

>3 TeMe "XGCTKO?,TB BOABLH METORR! 12.03.2024 | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
54 JN— bubmmorexa [{OK
14.03.2024 |  https://m.edso0.ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
THJIPOKCH/IA 19.03.2024 |  https://m.edso0.ru/00aelc64
bubmmoreka [IOK
5 Keneso 21.03.2024 | https://m.edso0.ru/00ae1d86
57 OKcupl, THAPOKCUABI U COTTU bu6moreka [IOK
xenesa (II) u xenesa (I1I) 02.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06o00meHe U CHCTEMaTH3aITHS
3HAHUH 04.04.2024
[TpakTrueckas padota Ne 7.
59 Pemenune skcnepuMeHTanbHbBIX bubmuorexa [JOK
3aja4 1mo teme «BaxHeiiue 09.04.2024 | https://m.edsoo.ru/00ae3de8
METaJUTBl U UX COCTUHCHHUS
Brruncienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH
60 W3 PEareHTOB JaH B H30BITKE WIIH bu6mmoreka [JOK
COJICPKHUT IPUMECH. Bhrauciienus 11.04.2024 | https://m.edso0.ru/00ael750
MacCOBOM JOJU BBIX0J1a IPOAYKTA
peakuu
61 O00011IeHNE U CUCTEMATH3ALUS
3HAaHUU 16.04.2024
KonTponeHas padota Ne4 o teme
62 «BaxxHeine MeTallIbl U UX 18.04.2024

COCAUHCHUA»
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63 BemecrBa u matepuaisl B 1 bubmuoreka [IOK
MOBCE/IHEBHOM KU3HH YEIOBEKA 23.04.2024 | https://m.edsoo.ru/00ae3f50

64 PezepBHbiit ypok. O0o0IICHNE 1 1 bubnuorexa [JOK
CHCTeMaTH3allKsl 3HAHUI 25.04.2024 | https://m.edso0.ru/00ae0d0a

65 PezepBHbiit ypok. O0o0mICHNE U 1 bubnuorexa [JOK
CHCTeMaTH3allKsl 3HAHUI 30.04.2024 | https://m.edsoo.ru/00ad9cb2

66 HroroBast KOHTpOJBbHAS padoTa 1 Brbmiorexa LIOK
02.05.2024 | https://m.edsoo.ru/00adb33c

67 Ponpe xumuu B penieHnn 1 bubnnorexa [JOK
9KOJIOTMYECKUX TPOOIeM 07.05.2024 | https://m.edsoo.ru/00ae4270

68 XHWMHUYECKOE 3arps3HEHNE 1 bubnuoreka [IOK
OKpY)KaIOIIeH Cpe/Ibl 16.05.2024 |  https://m.edso0.ru/00ae4270

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUYEBHBIE MATEPUAJIBI 1J151 VAEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., AKnroHepHOE 00IIeCTBO
«M3parenscTBO «IIpocBemenne»
» Xumus, 9 knacc/ Pymsuruc I'.E., ®enpiman @.I°., AknnoHepHOE 00IIECTBO

«M3narenscTBO «IIpocBemenne»

METOIUYECKHUE MATEPUAJIbI IJIS1 YUUTEJISA

Xumus : ypoku B 8 kiacce : mocodue s yaurtens /H. H. Iapa.

MeTtoaudeckoe mocobue mo xumuu "PazHoypoBHeBbIE 3a1aHus 10 XUMUH'": § KI1acc: K
yueonuky I'.E. Pymsuruca, @.I". ®enpamana

Xumus. Ypoku B 9 kiacce : mocobue ans yaurens /H. H. 'apa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETU
HUHTEPHET
bubmuoreka [OK, PO, ®UIIU (oTkpeiThiil 6ank 3aganuii),PEITY OI'D, negaroruveckue

coo0mectBa,https://edu.skysmart.ru( CmapT TeTpan)



