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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1Mo XMMHH Ha YpOBHE OCHOBHOTO O0IIET0 00pa30BaHUs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTelIbHON MpPOTpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIUTAHUSA U C YUYETOM KOHIEMIMU IMPEToIaBaHus y4eOHOTO mpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAHUS W pa3BUTHs OOYyJAIOIUXCS CpPEACTBAMHU YYEOHOTO IpPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJIEpXKAHME, MPEeIyCMaTPUBAET pacIipelesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMBbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAyeCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEAMETHBIX W BHYTPHUIIPEJIMETHBIX CBSI3€H, JJOTUKH Y4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXcsi, ONMpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3ayu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO 00IIIeT0 00pa30BaHMsI, a TAK)Ke TPEOOBAHUH K pe3yiabTaraM 0OydeHHsI XUMHUH
Ha YypPOBHE IeJed W3y4eHUs TpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHLHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHUe XUMHH CIY)KUT OCHOBOW Tl (GOpMUPOBAHHS MUPOBO33PEHHS 00YUArOIIETOCs, €ro
MIPEJCTaBICHUI O MaTEPUAIEHOM €MHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUK BEIIESCTB B MPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MpOOJIEM  YCTOMUMBOIO Ppa3BUTUSL 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON U IKOJIOTHYECKON 06€301MacHOCTH, TPOOIIEM 3JpaBOOXPAHECHHS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpBI TMYHOCTH, €€ 001IeH 1 (YHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ()JOPMUPOBAHKE MBIIIEHUS U TBOPUECKUX CIIOCOOHOCTEH oOydaromuxcs,
HaBBIKOB  HMX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHOMW JKM3HM, TaKk U B
po(hecCUOHAIBHON 1EATEIbHOCTH;

3HaKOMHUT €O CHeUUM(UKON HAydHOTO MBIIUICHHS, 3aKJIaJblBa€T OCHOBBI IIEJIOCTHOIO
B3IJIs1/1a HA €IMHCTBO NMPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aroIuxcs;

crocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSAM, K MPHUpPOJE, K 4YEIOBEKY, BHOCHUT CBOM BKJaJ B 53KOJOrMYecKoe oOpa3oBaHHE
oOyuaromuxcs.

JlaHHble HampaBlieHUs B OOy4eHUU XMMHUHU OOECHeuuBarOTCs crenu(UKoil coaepikaHus
y4yeOHOTO NpeaMeTa, KOTOpBIM SIBISETCS IEJarornyeckd aJanTUPOBAHHBIM OTpaKCHUEM
0a30B0il HayKH XMMHUU Ha ONpPEIEIEHHOM JTarne e€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aromMMHUCs CUCTEMbI NePBOHAYATIBHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OpPraHu4ecKON XUMUH.

CtpykTypa cojaepkKaHHUs MPOrpaMMbl 10 XUMHUHM C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHA O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OpPraHM30BaHbl 110 NPUHIUIY HOCJIEA0BATEIBHOIO Pa3BUTUs 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

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

— [lepuonnueckoro 3akoHa /J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMSI O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— IPEJCTABICHUN 00 IEKTPOJIUTUUECKON JUCCOLMALIMM BELLIECTB B PaCTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMy,
BBIMIONTHAS (DYHKUUU OOBSICHEHUS W TPOTHO3HPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPHUPOIBI,
LIEHHOCTHOTO OTHOIIECHHS K HAYyYHOMY 3HAaHHUIO U METOJaM MO03HaHuA B Hayke. M3yduenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5-7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMUHN TPOUCXOAUT (POPMUPOBAHHE 3HAHUIM OCHOB XMMHUECKON HAyKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelIoOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHHUM, JOCTYMHBIX O000OIIEHUH MHPOBO33PEHYECKOTO XapakTepa, S3blka HayKu, B
MPHUOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB U XUMUYECKUX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Y4eOHO-
MI03HABATEIbHON U yueOHO-HCCIEeI0BATENbCKON AEATEIbHOCTH, OCBOCHUU IpaBUi 0€3011acHOTO
oOpaleHus ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

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

— (hopMupOBaHKE MHTEIJIEKTYaJIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K CaMO0Opa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHATUIO PELIEHHWH, CHOCOOHOW ajanTHpoBaThes K
OBICTPO MEHSIOINUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEeMaTH4ecKkoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  NEATEIBHOCTH,  HAy4YHBIM  METOJaM  IIO3HAHMI,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIHI ), UMEIOLINX YHUBEPCAJIbHOE 3HAYCHUE /TSl pa3IMYHbIX BUJOB JCATEIbHOCTH;

— (hopmupoBanue oOmmell GpyHKIMOHAIBHONW U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHpa, UCHOJb3Yys 3HAHUS U
ONBIT, TOJYyYEHHbIE MPU H3YYEHUM XHMMHH, MPUMEHATh MX IpPU pelleHuH npodieM B
MIOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHue y 00y4aroUMXCsl TYMAaHUCTUYECKUX OTHOIIECHUH, TOHUMaHUs [ICHHOCTH
XMUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€JeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHUS CBOETO 3J0POBbS U OKPY)KAIOWIEH MPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKHX IEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HalIPaBIEHHOCTH AaJbHEUIIEro 00ydeHHs.



OGmee YuCJIO 4acoB, OTBCHéHHBIX AJId U3y4CHUA XUMHUHU Ha YPOBHC OCHOBHOTO O6H_IGI‘O
oOpa3oBanusi, coctaniseT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YE€IOBEKA. XHMMHUS B CUCTEME HayK. leina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX MO3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHUE dJeMeHThl. CHMBOJIBI XUMUYECKUX JJIEMEHTOB.
[IpocThie U cnoXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENbHAST MOJIEKYJIIpHast
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemectBa. Monb. MonsipHass macca. B3auMocBsI3b KOJIMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tel mo ¢popMysiaM XUMUUECKUX COSTMHEHUH.

dusznyeckue M XUMUYECKHUE SIBJICHHS. XWUMUYECKas peakiuss W e€ NpU3HaKh. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKre ypaBHeHUs. Kiaccupukanus XMMHUECKUX PEaKIIuil
(coenuHeHws, pa3IoKeHUs, 3aMeIeHs], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOW TMOCYI0H, MpaBMiIaMu pabOThl B JIAOOPATOPUH U MPUEMaAMH
oOpareHus ¢ J1abopaToOpHBIM OOOpPYIOBAHMEM, M3yUYE€HHWE W ONMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTaHNYECKUX BEIIECTB, HAOMIOAeHUE (PU3NYECKUX (TUIaBICHUE BOCKA, TasTHUE JIb]IA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIMs BOJbI) U XUMHUYECKUX (FOpEeHue CBEYH,
MIPOKaJUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KHCJIOTOH) SBICHHM, HaOIIOACHNE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMS] XUMHUYECKHX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWU, B3aWMOJCHCTBUE >kene3a ¢ pacTtBopoMm coiu memu (1), m3ydeHme crmocoOoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BbINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, MpOBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJICHUE U OINHCAaHUE
pEe3yJbTaTOB MPOBEACHUS OIbITAa, WUIIOCTPUPYIOIIETO 3aKOH COXpPAaHEHHsS MacChl, CO3JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gu3ndecKue U XMMHUECKHEe CBONCTBA (PeakIMy FOPEHHS).
Oxcunpl. [lpumenenue xucnopoma. CrnocoObl MONydeHHUs KUCIOpoJa B JlabopaTopuu U
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TemoBoit 3¢ (dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, O5K30- U
SHAOTEPMHUUYECKUE peaKUuH. TOIMIMBO: Yroidb M METaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MApHUKOBOTO P deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpocroe BemecTBo. HaxokneHue Boxopoja B MPUPOJE,
(buznuecKkrue U XuMUYecKie CBOWCTBA, MPUMEHEHHUE, CIIOCO0BI MoaydeHus. Kucnots! u conu.

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

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBHIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. Xumudeckue cBoucTBa BOJbl. OcHOBaHMs. Poyib pacTBOpPOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJibI B mpupoje. 3arps3HeHUe MNPUPOJHbIX BojA. OxpaHa M OYHCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
coneoOpa3yromire (OCHOBHBIC, KUCIOTHEIE, aM(OoTepHBIC) U HeconeoOpasyroniue. Homenknarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmii. ®Pu3nyecKMe M XUMHUYECKHE CBOMCTBA OCHOBaHuM. 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 coictBa coieil. Ilomyuyenue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEJICIICHUE COJIEPKaHMs KUCIOpOaa B BO3AyXe, MOJyYeHHE, COOMpaHue,
pacro3HaBaHWE W HM3yYEHUE CBOMCTB KHCJIOPOJa, HAOIIOJCHUE B3aWMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BHJIEOMATEPUAIOB), HAOIIOICHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHUsS BEIIECTB C Pa3IMIHOM PacCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aUMO/JICHCTBUE BOJABI C MeTa/llaMd (HaTpUeM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoieiicTBus okcuna meau (ll) ¢ pacTBopoMm cepHOMl KHCIOTHI, KHCIOT C MeETajuIaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Iepuonuyeckuii 3akoH u Ilepumoanyeckas cucrema xummu4yeckux djementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKM XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILIE€JIOYHBIC U IIETOYHO3EMENbHBIE METAIJIbl, TaJOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmbl I[lepuonndeckoil cuUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nextpoHsl. CrpoeHHue
ANIEKTPOHHBIX 000J0UYeK aTOMOB MepBbIX 20 XUMHUYECKUX AIeMeHTOB [leprnoanyeckoil 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 IO TPYIIaM U MepUoIaMm.



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

Xumuueckas CBSI3b. KoBanenrtnas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas CBA3b.

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

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THUIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMi (TOpeHre, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXIpeAMETHBIX CBA3EH MPH M3yUYEHUM XUMUH B 8 KJIACCE€ OCYIIECTBIISETCS
Yepe3 UCIOJIb30BaHUWE KakK OOIMMX EeCTECTBEHHO-HAyYHBIX TIOHATHUNM, TaK U TOHSTHH,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAaydHbIM (akT, TUMNOTE3a, TEOpHUs, 3aKOH,
aHalnW3,  CHUHTE3,  KiIaccupUKanus,  IMEePUOTUIHOCTh,  HAOJIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIEeCTBa, ra3, (HU3WYECKHUE BETUYHHBI, CAMHUIBI W3MEPEHHs, KOCMOC, TIIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

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

9 KJIACC

BemecTBo M XUuMHYecKasi peakus

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBONCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM AJIeMEHTOB B [lepuoanueckoil cucreme U CTPOCHHEM X aTOMOB.

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

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKHMX BeHIecTB. XHMHUYECKUE CBOICTBa
BEIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakIuil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3(QexTy, Mo H3MEHEHHIO CTeleHen
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 peakuusax. [IoHsATHE O TOMOreHHBIX M TeTepOoTeHHbIX peakuusx. [lonarue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBecHHM. @DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIUTENIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBlI€HME YPABHEHHH OKHCIIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MexXaHM3M JUCCOLMAllMM BEUIECTB C Ppa3JIMYHBIMU BUAAMHU XMMHUYECKOM CBS3H.
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
MPEJCTAaBICHUNA 00 DJIEKTPOJMTHYECKOW nucconmannu. KadecTBEHHbIE peakIWu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HeMeTauloB (rpaduTa M anMasa), CIOXKHBIX BELIECTB (XJIOpuiaa HaTpus),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WJITIOCTPUPYIOLIUX MPU3HAKU MPOTEKAHMS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacro3HaBaHHEe HEOPraHWYECKUX BEIIECTB C IOMOIIbI0 KayeCTBEHHBIX pEaKIUil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
crerneHd okucieHuss. CrtpoeHue M (U3MYECKHE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  XuopoBosopond. ConsHas —KHCIOTa, XUMHUYECKHE CBOWCTBA, TOJy4YCHHE,
npuMeHeHue. [leiicTBre Xjopa U XJI0poBOJOPOIa Ha OPraHu3M YeloBeKa. BaxkHelue Xaopuasl
U UX HaXO0XICHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOAa U cepbl. AJUIOTPONHbIE MOAU(UKALMKU KUCIOPOJA U cepbl. XUMUYECKHUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(obmme kak MpeacTaBUTENs Kiacca KHUCIOT M crneuuduyeckue). XUMHUYECKHE PpEaKIUH,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B Ipupoae. XHMHYECKOE 3arps3HEHUE OKpYXKarolled Cpenbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWEe B Hpupoje, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢usnyeckue M XMMUYECKHE CBOMCTBAa (0oOlIMEe Kak TpeACTaBUTENs Kiacca KUCIOT |
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/W, 3arps3HEHHE BO3AyXa, MOUBbI M BOJOEMOB). Docdop, ammoTporHble MOIUPHUKALINN
dochopa, duznueckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lcmosnp3oBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 35eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoie, pu3nvecKkre U XUMHUIECKHE CBOMCTBA. AncopOmmsi. KpyroBoport yriepoaa B Mpupoe.
Oxcunpl yriaepona, ux U3NYECKUe U XUMHUYECKHE CBOICTBA, ACHCTBUE HA JKUBBIC OPraHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
ConM, WX (pU3MUECKHe W XMMHYECKHE CBOICTBA, MOJy4YeHHWE W TpuMeHeHHne. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIiepoja
(MeraH, 9TaH, OJTWUJICH, alleTWJIEH, STaHOJ, TIJUUEPUH, YKCycHas kuciota). I[lpupoansie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU 4YeloBeKa. MarepualbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTHHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEBOU kucaote. CHIIMKATBI, UX UCIIOJIH30BAaHUE B OBITY, B TPOMBIIIUICHHOCTH. BaxkHeime
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3y4yeHue oO0pas3l[0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
HCII0JIb30BAHME BHUEOMATEpPHANiOB), O3HAKOMJIEHHME C oOpa3namMu XJIOpPUAOB (TaJOreHHIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, M3yUeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CepHOMU
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, COOMpaHue, pacro3HAaBAaHUE M U3YYCHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BAHUE BUAEOMATEPHUATIOB), M3yUYE€HUE MoJeNlell KPHCTANIMYECKUX PeIEToK aiamasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKUCIIOTO ra3a, MpOBEJEHHE KAaueCTBEHHBIX peaklMil Ha KapOoHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmiasi xapakTepuCTUKa XUMHYECKUX D3JIEMEHTOB — METAUIOB Ha OCHOBAaHWHM WX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJEKTPOXUMHUYECKUN psll HaNpshkeHUH MeTaioB. dusmyeckne M XUMUUYECKUE
cBoiicTBa MeTauioB. OOIMe crnocoObl MojiydeHusi MeTayuioB. [loHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lesrounbIe MeTaILIBL: TTOJOKEHUE B [leproinueckoi cCUCTEME XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OU3NUecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHII, TUAPOKCU, coir). JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTPaHEHUS.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
ATIOMUHUSI. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHIA AITFOMUHHSL.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aToOMa, HaxoXKJeHue B mpupoje. dusnyueckne n XMUMUUECKHE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJCHCTBYS OKCHAA KalbIMs U HATPUS C BOJIOH (BO3MOXHO MCIOJIb30BAHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IITAMEHH MOHAMH HATPHS,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHellne MeTalyibl U UX COCTUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momMomib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMUYeCcKOe 3arpsi3HEHHE OKPYKarolIel cpepbl (MpeenbHas J0MyCTUMasi KOHIICHTPAIHs
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

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

Mescnpeomemmuoie céazu

Peanuzaiust MexXnpeAMETHBIX CBSA3EH NMPU M3YUYEHHH XUMHH B 9 Kiacce OCYILeCTBIISETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLMXCS] CACTEMHBIMU JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OOme ecTecTBEHHO-HAYYHBIE IOHSTHSA: HAYYHbIM (pakT, THUHOTE3a, 3aKOH, TEOpus,
aHanM3, CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

@dwusuka: Marepus, aroM, O3JEKTPOH, INPOTOH, HEWUTPOH, HWOH, HYKIHJ, H30TOIIbI,
pPaaMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUUYECKUH 3apsl, IPOBOJHHUKH, IOJIYIIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, PpPacTBOPHUMOCTb, KpPUCTAJUIMUYECKass pEHIETKa, CIUIaBbl, (PU3MUYECKHE BEIMYUHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

Bbuonorus: ¢otocunTes, npixanue, O6wocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadus: armocdepa, rumpochepa, MuUHEpalbl, TOPHBIE TOPOJBI, TOJIE3HBIC
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPAaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBbHOW JICATEILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMH B OOIIECTBE MpPaBWJIAMH M HOPMaMH MOBEACHUS U
CII0COOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ANH O0YJarOIIHXCSl.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO¥ MO3UTHBHBIX [IEHHOCTHBIX OPUCHTAIMH M PACIIUPEHHE OMbITA JESITEIbHOCTH Ha €&
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 BJIAJETh JIOCTOBEPHOW MH(OpMaIUel O MEepeIOBbIX TOCTHKCHUAX M OTKPBITHUIX
MHUPOBOI M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPEJCTABICHUS O COIMANBHBIX HOpPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHOMCCIIeIOBATEIBCKOW, TBOPYECKOW W JPYIMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBINIOJTHCHUN XUMHYECKHX O3KCIEPHMEHTOB, CO3JaHMHM Y4eOHBIX MPOCKTOB, CTPEMIICHHS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B HPOLECCe ITOHW Y4eOHOW NesTebHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
HPABOBBIX HOPM C YY4ETOM OCO3HAHUS MMOCIIEACTBHI TOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4YHOH  KapTHHBI ~MHpa, MPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHs MPUPOJBI, B3aUMOCBS3SX 4YEJOBEKa C MPUPOAHOM cpeloil, 0 posu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHbIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXoMUMbIe Ui OOBSCHEHHsS HAOIIOIAeMbIX MPOLIECCOB U SIBICHUIA, [MO3HABATEIbHOM,
UH()OPMALIMOHHON M YUTATENBCKOIN KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON pabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHON JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOy4YEeHWIO M TO3HAHHMIO, JIF0003HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATENIBCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IIGHHOCTH JKM3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBIH 00pa3 JKW3HH, OCO3HAHUE TIIOCIECICTBHHA 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 BOCIIUTAHMS:

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
MPOJOJDKEHHUST 00pa3oBaHusl € Y4E€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU 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 MOBEJAEHMSI IPU paboTe C BEIIECTBAMHU,
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, JUIsl TOBBIIIECHUS] YPOBHS 3KOJIOT HUECKON
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 pe3ylbTaTOB BBIAEISAIOT 3HAYMMbIE A (OPMUPOBAHUSA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaIMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH M3 ATUX MpeaMeToB (OpPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY IUIAHUPOBAHUIO U OCYIIECTBICHHUIO YU€OHOM J1eATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 0OBEKTaMU U3YYEHHUS, CTPOUTH JIOTHUECKUE pacCyXIeHUs (MHAYKTUBHBIC, 1eyKTUBHEIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MNPEoOpa3oBBIBATh 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
XapaKTepH30BaTh 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 MOCTABICHHBIE BOMPOCH B KAayeCTBE MHCTPYMEHTa IMO3HAHHUSA, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0OM MpPOIecca, CAaMOCTOSTENIFHO MPOTHO3UPOBATH €TO
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHATM3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIUIO PA3INIHBIX BUJOB
1 (OpM MpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSATh Pa3IMYHbIE METOJIBI M 3aIPOCHI IPU MOUCKE U 0TOOpe HHPOPMAIINU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPOH aKTHBHOTO WCIIOIH30BAHUS Pa3TMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3HPOBATH B Ipollecce y4eOHOW W WMCCIenoBaTeIbCKOU
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMNPOCH (B XoJe auayiora W (W) JOHUCKYCCHU) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaThb MPE3CHTALMI0 PEe3YJAbTaTOB BBIMOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JEATEIbHOCTH NpPU PELICHHH 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 AelicTBUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WJIM KOPPEKTUPOBATh MPEAJIOKEHHBIM aITOPUTM JEHCTBUHN Npu
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE UCIO0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IpeJlaraéMble B YCIIOBUH 3aJJaHHM.

MHNPEIMETHBIE PE3YJIbTATHI

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



oOyJaromuMHCs Hay4YHble 3HAaHUS, YMEHHUS W CIOCOOBI JeHCTBUH, cnenuduyeckue s
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy oOyuenust B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCHUTEIIbHAs aTOMHAs M MOJIEKYJIsIpHas macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKkIHii: peakiuy COSANHEHNs, PEAKIINHN PA3JIOKEHUS, PEAKIIUN 3aMEIIECHUsI, PEaKIIHI
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HETOJISIpHAsh KOBAJICHTHAsl CBSI3b, MOHHAS CBs3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIONb30BaTh XUMUYECKYI0 CHMBOJIMKY [UII COCTaBJICHHS (OPMYNl BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTIpeNIeIEHHOMY KJIacCy COEAMHEHMH 1o QopmynaM, BHA XUMHYECKOH CBS3H
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cuUCTEME, 3aKOHOB COXPAHEHUsI MAacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUs], 3aKOHAa ABOTraapo;

ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoarpynna (b-rpymma)», manble U GoJiblIME NEPUOABI, COOTHOCHUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsia sapa, o0llee YHuciIO JIIEKTPOHOB U
pacnpeseneHue uxX Mo dEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEHIECTB PAa3IMYHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



MIPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIUTEILHON JEATEIHbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISl U3YYEHUsS CBOMCTB BEIIECTB M XMMHYECKHUX pPEaKILIHM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAONIOJEHHE,  U3MEpEHHE,
MOJIEIUPOBAHUE, SKCIIEPUMEHT (PEasIbHBII U MBICIIEHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIOJIb30BAaHUS XWMHUYECKOH TOCyIod ®  J1abOpaTOpHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMH TI0 BBITIOJIHEHHUIO JJA00OPATOPHBIX XUMHYECKHUX OIBITOB MO MOJTYYCHHUIO
U COOMpPaHUI0 Ta3000pa3HBIX BEMIECTB (BOJOPOAA W KHUCIOPOZA), MPUTOTOBIICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C TIOMOIIbIO MHAUKATOPOB (JIakmMyc, peHodTanenH, METUIOPAHK U IPYTHE).

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

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUN: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATHOH, aHUOH, IIPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BaJICHTHOCTD,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMBbIE pPEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHasi, HMOHHAs, MeETaJuIMyecKas), KpUCTaJUIMUecKas pemérka, Kopposus
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TOHATUH M NPUMEHSTH 3TH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCIIOJIb30BaTh XMMMUYECKYI0 CHMBOJIUKY JJISi COCTaBJIeHUS (OPMYyN BEUIECTB H
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3JIUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU 1Mo ¢dopmysnaaMm, BUJI XUMUYECKOW CBS3U (KOBaJIeHTHAas, MOHHas,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbici [lepuoguueckoro 3akona JI. . MenzgeneeBa u JeMOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCUTb 0003HaueHUs, KOTOpble HMEITCS B TMEpUOJUUECKOM Tabmuie, ¢
YHUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHS] aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEETICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB OJJIEMEHTOB M HX
COEIMHEHUI B IpEJesIax MaJbIX IEPUOJIOB U TJaBHBIX MOArPYNI C Y4ETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIJIOBOMY
3P PexTy, 10 U3MEHEHUIO CTETICHEH OKUCIICHUS XUMHYECKHIX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIUUCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coONMOaTh TpaBHWJA TIOJIE30BAHMS XHUMHYECKOW TIOCYHOH ©  J1abopaTOpHBIM
o0OpyIOBaHHEM, a TaKKe IpaBHia OOpAaIIeHHs C BEHIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMH TIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKINH, TMOATBEP)KIAIOIINE KaUeCTBEHHBIN COCTaB Pa3lMYHBIX 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;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENLHON AESITEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
SKCIIEPUMEHT (peanbHbIi U MBICTICHHBIN).



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. IllepBonayanbHbie XUMHYECKHE OHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4eckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [IOK
U COJISAX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitre 06 5 1 1 bu6mmoreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COECTUHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN



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

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XAMHUYECKHX dyieMeHToB 1. U. https://m.edsoo0.ru/7f41837c
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 KOJIJMYECTBO YACOB I1O 68

[TPOI'PAMME



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

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo H XuMH4yeckmne peakuun
[ToBTOpEHue u yriyoieHne 3HaHUN bubnnorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHYECKHE PEaKIMU B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M X COeANHEHHUS
51 OO6mrast XapaKTepUCTUKAa XUMHUUYECKUX 4 1 bubmuoreka [JOK
' anemeHToB VIIA-rpynmel. IanoreHs https://m.edsoo.ru/7f41a636
o | oo e :
' PYHHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
006
25 onewewton VA-rpymma, Asor,qochoprx | 7 ;| BimoreloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COeIMHEHUS
I e s 8 1 , | B ox
' . PYHTIBL post https://m.edso0.ru/7f41a636
KPEeMHUH U UX COCTMHEHHUS
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 okpyskamomnias cpeaa
41 B 3 bubmmoreka [{OK
. CIICCTBA U MaTCpHaAJIbl B J)KU3HU YCIIOBCKA https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 3 bu6moreka [IOK
CICPBHOE PpEME https://m.edsoo0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'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 KVIACC

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe HH(poBbIe

Ne Jara
w/n Tema ypoka Beero Konrpoasubie | IlpakTuueckue H3yveHHs o0pasoBaTejibHbIe
padoTsI padoThbI pecypchl

1 [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [{OK
JKU3HHM YeloBeKa. Tea u BemecTsa 01.09.2023 | https://m.edsoo.ru/ff0d210c

5 ITonsaTtue o MeToax MO3HAHUS B 1 bubmmoreka [{OK
XUMHUN 05.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padora Ne 1

3 «IIpaBwmiia paboTHl B 1abOpaTOpUu 1 1 bubnuorexa [JOK
npuéMbI 0OpAIICHUS C 08.09.2023 | https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYI0OBAHUEM)

4 YucTele BEecTBa U CMECH. 1 bu6mmoreka [IOK
CriocoObI pa3aeneHus CMecei 12.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2

5 «lfameneHHe cﬁeceﬁ (Ha mpumepe 1 bubmmorexa LIOK

. 15.09.2023 |  https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
6 ATOMBI 1 MOJICKYJTBI 1 bubmmorexa LIOK
19.09.2023 |  https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKHX DJIEMEHTOB 22.09.2023 | https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmmorexa [IOK

26.09.2023 | https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYIIIPHOE YUEHHE 1 bubmorexa LIOK

29.09.2023 | 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
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BEIIeCTB. XuMuieckas Gopmya. 03.10.2023 | https://m.edsoo.ru/ff0d2eae
BaJleHTHOCTh aTOMOB XHMHYECKUX
JJICMEHTOB
OTtHocuTeNbHAs aTOMHAsI Macca.
11 OTtHocuTenbHast MOJIEKYIsIpHAs Brbmiorexa LIOK
06.10.2023 | https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
JJIEMEHTA B COEIMHEHUHU 10.10.2023 | https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moih. bubmmoreka [{OK
MossipHast Mmacca 13.10.2023 |  https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
SIBJICHUS. XMMUYECKas PeaKIus 17.10.2023 |  https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHsI MPOTEKAHUS bubnuoreka [JOK
XUMUYECKUX PEaKIIHi 20.10.2023 | https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6mmoreka [IOK
16
XUMHUYECKUE YPaBHEHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BeIlleCTBA 110 ypaBHCHI/I}IN; bubmmorexa LIOK
. 27.10.2023 | https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKITUN
Knaccudukanus XxuMmuaeckux
18 peaKuHI(“f (co:ﬂHHeHHﬂ Pa3IIOKCHHS bubmmorexa LIOK
’ ’ 07.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHIUKJIONEIUCT. O6og1;lleHne u bubmorexa HOK
. 10.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponpHas padota Nel mo teme bubnuoreka [IOK
«BeriecTBa 1 XUMUYECKUE PEAKITUN» 14.11.2023 | https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech rasos. CoctaB bubnuoreka LIOK



https://m.edsoo.ru/ff0d2eae
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BO31yxa. Kucimopoa — 3neMeHT u 17.11.2023 | https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
du3nUecKrue 1 XUMHUCCKHE
29 CBOMCTBA KUCJIOPOJia (peaKkuu bubnuorexa [JOK
okucienus, roperne). [Toustue 06 21.11.2023 | https://m.edsoo.ru/ff0d4614
OKCHJIaX
CniocoOsbl TmoTyueHust KUCIIopoa B
23 nabopaTopun ZIIIHpOMI)IIHJ'IerHOI:)TI/I. Brbmiorexa LIOK
24.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckon
24 peakuyu, IOHATHE O bubnuoreka [JOK
TEPMOXUMHUYECKOM YPaBHCHUH, 28.11.2023 | https://m.edsoo.ru/ff0d4790
9K30- ¥ HJOTEPMHUICCKHUX PEaAKIIHIX
TomnuBo (HedTh, yroiab U METaH).
25 3arpﬂ3HelgHeq];o3’nyy§(a CIocoObI zzro Bubnuorexa LIOK
’ 01.12.2023 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
IIpaxkTunueckas padora Ne 3 mo Teme
26 «lPlonyquI/Ie " I;o6I/IpaHI/Ie bubmmorexa LIOK
. 05.12.2023 | https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YYCHHE €TO CBOHUCTBY
97 Bopopon — sneMeHT u mpoctoe bu6mmoreka [JOK
BeniectBo. HaxosxaeHue B mpupoie 08.12.2023 | https://m.edsoo.ru/ff0d4dd0
du3nYecKre U XUMUYCCKUE
28 cBolicTBa Bojiopoa. IIlpumenenune bubmorexa [JOK
12.12.2023 |  https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIA
29 IlousaTue o KuCIOTaxX U COJISIX Bu6mmorexa LIOK
15.12.2023 |  https://m.edsoo.ru/ff0d50d2
30 CriocoOslI moTyueHust BOAOPOIa B bubnunoreka [JOK
nabopaTopuu 19.12.2023 | https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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[Ipaktuyeckas padora Ne 4 o reme

bubmuoreka [JOK

31 «loxyeitie 1 cobipaitie BOOPOLA, 22.12.2023 | https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY
39 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABorajpo 26.12.2023 | https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYeCTBa
33 BEII[ECTBA ra3a Mo €ro U3BECTHOMY bubmmorexa LIOK
. 29.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WM 00BEMY
Brruucnenust 00€MOB ra3oB 1o
34 YpaBHEHHUIO PEAKIINKN Ha OCHOBE bubmmorexa LIOK
, . 09.01.2024 | https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIICHHH ra30B
35 dOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
CBOMCTBA BOJIBI 12.01.2024 | https://m.edsoo.ru/ff0d587a
CoctaB ocHoBaHui. [loHsarue 00 bu6mmoreka [IOK
36
HHIUKATOPaX 16.01.2024 |  https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpuUTENb.
37 Hacpnnenusie 1 HeHaCBIIIIEHHBIE bu6mmoreka [IOK
pacTtBOpbl. MaccoBasi 10J1s BEIIECTBA 19.01.2024 | https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTruueckast pabota Ne 5 o teme
«lIpurotoBneHne pacTBOPOB C bubnnoreka [JOK
38 . . .
onpenenéHHOM MaCCOBOM J0JIei 23.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTtponsnas pabora No2 no teme bubnunoreka [JOK
«Kucnopona. Bogopoa. Boma» 26.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK
HOMEHKJIaTypa 30.01.2024 | https://m.edsoo.ru/ff0d664e
41 [Tonmyuenune u XuMU4eCKHE CBOWCTBA bubnuorexa [IOK
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KHMCJIOTHBIX, OCHOBHBIX U 02.02.2024 | https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHoBaHHUsI: COCTaB, bubnuorexa [JOK
Kiaccu(uKaIus, HOMCHKIATypa 06.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
OCHOBaHUI 09.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [{OK
HOMEHKJIaTypa 13.02.2024 |  https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHne n XUMHUYECKHE CBONCTBA bubnnorexa [JOK
KHCJIOT 16.02.2024 | https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMEHKIaTypa
46 CHOCOéBII) le)J'Iy‘—I)eHI/ISI XHMHHZEK;Ie bubmmorexa LIOK
N ’ 20.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTuueckas padota Ne 6.
47 Pemenune skcnepuMeHTaNbHBIX 33724 bu6mmoreka [IOK
1m0 TeMe «OCHOBHEBIE KJIACCHI 27.02.2024 | https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCTMHCHHIN
['eneTnyeckas cBs3b MEXK
48 KJIaccaMu HGOpFaHI/I‘ICCKI/II;y Bubmmorexa LIOK
. 01.03.2024 | https://m.edsoo.ru/00ad9a50
COCTUHCHUI
49 O000I11IeHNE U CUCTEMATH3ALMSI bu6mmoreka [JOK
3HaHUI 05.03.2024 | https://m.edsoo.ru/00ad9ch2
KonTpoibHas padorta Ne3 1o Teme
50 "OCH(I))BHLIG KJ'IIZICCLI HEOPraHUYECKUX bubmmorexa LIOK
. 12.03.2024 | https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[lepBBic NONBITKY KIacCUDHUKALIMI
51 XIZ\I/)[HH:CKZX BHCMCHT(():;. l(?IOH;II;I/Ie 0 Bubmmorexa LIOK
15.03.2024 | https://m.edsoo.ru/00ad9ffa

rpyimax CXOAHbIX 3JICMCHTOB
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[Tepuonnueckuii 3aKOH U
IIepuoaunueckas cucrema

bubmuoreka [JOK

52 XUMHYeCKuX 3ementoB J1. U. 19.03.2024 | https://m.edsoo.ru/00ada52c
Meneneera
53 [Tepwo 11, TPYIIIEI, TOATPYIIIIHI butmmorexa LHOK
’ ’ 22.03.2024 | https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuoreka [JOK
snep. 3zotombl 05.04.2024 | https://m.edsoo.ru/00ada342
CtpoeHue AIEKTPOHHBIX 000109eK
55 aT(?MOB SHGMGHTIZ)B [Tepuoanueckoit bubmmorexa [TOK
09.04.2024 | https://m.edsoo.ru/00adaébc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubnuorexa [JOK
Iepuoanyeckoii cucreme J1. U. 12.04.2024 | https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [leproanyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U MPAKTUKH. J1. bubmuorexa [JOK
W. MenpeneeB — y4€HBIi, meaaror 16.04.2024 | https://m.edsoo.ru/00ada96e
Y TpaKJIaHUH
58 DIJIEKTPOOTPUIIATEITLHOCTh AaTOMOB bubmuoreka [JOK
XMMHYECKUX DJIEMEHTOB 19.04.2024 | https://m.edsoo.ru/00adaab8
59 HMoHHas XuMHu4yeckas CBs3b Bubmmorexa LIOK
23.04.2024 | https://m.edsoo.ru/00adac34
60 KoBaneHntHas nosisipHas XuMudeckas bubnunoreka [JOK
CBSI3b 26.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHas bubnuoreka [IOK
XUMHYECKasl CBS3b 30.04.2024 | https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCICHUS bu6mmoreka [JOK
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https://m.edsoo.ru/00ada52c
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03.05.2024 | https://m.edsoo.ru/00adae28
63 OKHUCIUTETbHO-BOCCTAaHOBUTEIIBHBIC 1 bubmuoreka [JOK
peakium 07.05.2024 | https://m.edsoo.ru/00adb076
64 OKHUCIUTEIN U BOCCTAHOBHUTEIIH 1 Bubnuotexa LIOK
10.05.2024 | https://m.edsoo0.ru/00adb076
55 | Crpoorme oma Xmamens | 1 Bnmmorexs [1OK
CBA3En 14.05.2024 | https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011IeHNE U 1 bubnnorexa [JOK
cUCTEMAaTH3aIMs 3HAHWHA 17.05.2024 | https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
cUCTEMAaTH3aIUs 3HAHWHA 21.05.2024 | https://m.edso0.ru/00ad9ch2
68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CHCTEMATU3ALNS 3HAHUI 24.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE 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 Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl
[lepnoanyeckuil 3aK0H.

1 [lepuoauueckas cucrema 1 0 0 bubnnorexa [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
. 06.09.2023 | https://m.edsoo.ru/00adb6h6
MIEPBBIX TPEX MMEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 0 0 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunnl xuMuueckoil CBS3U U THIIEI 1 0 0 bu6mmoreka [IOK
KPUCTAUTHIECKUX PEIIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
KontponsHas padota Nel o teme
«[loBTOpEeHue u yrioyonenue

5 . 1 1 0
3HaHUH OCHOBHBIX pa3/iesioB Kypca 19.09.2023
8 Kiacca»
pearht P 20.09.2023 | https://m.edsoo.ru/00adbcb0
MpU3HAKaM

;| e | o
peartui. 170 © 0 TOMOTe 26.09.2023 | https://m.edsoo.ru/00adbe9a
Y TETePOTeHHBIX PEaKIUIX

8 IloHsATHE O XUMHYECKOM 1 0 0 bu6mmoreka [JOK
paBHOBecuH. PaKTOPbI, BIUSIOIINE 27.09.2023 | 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 Bubnuorexa LIOK
04.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHUSI peaKIuil Brbmiorexa LIOK
10.10.2023 |  https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 IEKTPOIMTHYECKOM 11.10.2023 | 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
14 [TonsaTue o ruzmpoause couei bubmmorexa [JOK
18.10.2023 |  https://m.edsoo.ru/00add9d4
15 O0o00IIcHNE B CHCTEMAaTH3aLIHs bu6mmoreka [JOK
3HAHHUN 24.10.2023 | https://m.edsoo.ru/00addd12
IIpakTuueckas padora Ne 1.
16 «lfemeHHe SKCHpepI/IMeHJIaJIBHBIX Bubmmorexa LIOK
25.10.2023 | https://m.edsoo.ru/00addbfa
3a71a9»
KonTponpHas padota Ne2 o teme
17 «QIEeKTpOJINTHYECKAs bubnuoreka [IOK
nuccoruanusa. XUMHUUECKHE 07.11.2023 | https://m.edsoo.ru/00addecO

pCaKknuu B paCTBOpaAX»
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OOm1ast xapakTepuCTUKA

bubmuoreka [JOK

18 raioreHoB. XMMIMEcKie CRoHcTsa 08.11.2023 | https://m.edsoo.ru/00addfe2
Ha IpUMepe XJIopa
Xnoposogopoa. CoasHast KUCIIOTa,
19 XMME%CIZI: Cf}IOﬁCTBa HOJIyYeHHE Brbmiorexa LIOK
’ ’ 14.11.2023 |  https://m.edso0.ru/00ade104
IIpUMEHEHNE
[Tpaktuueckast pabota Ne 2 o
20 TGII)VIC «Honyqelfne COJISTHOM bubmmorexa LIOK
. . 15.11.2023 | https://m.edsoo.ru/00ade348
KHCJIOTBI, U3YUCHUC €C CBOUCTBY»
Brraucnenns mo ABHCHUAM
21 XUMHAYECKUX pealfl)nﬁ €CJIM OJINH bubmorexa OK
’ 21.11.2023 | https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE
29 OO6mras xapakTepucTuKa bubnuorexa [JOK
anemeHTOoB VIA-Tpymist 22.11.2023 | 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; XI/II;/II/I‘ICCK,I/IC Bubmmorexa LIOK
. 29.11.2023 | 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. 06.12.2023 | 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
aneMeHToB VA-rpynmsl. A30T,
28 pacmipocTpaHeHHE B IPUPOIE bubmmorexa LIOK
’ 13.12.2023 | 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
. ’ 20.12.2023 | https://m.edsoo.ru/00adf180
W3Y4YEHHUE ero CBOMCTB»
31 A3oTHas KucnoTa, eé pusndeckue bubmuorexa [JOK
1 XUMHUYECKUE CBOWCTBA 26.12.2023 | https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHMSI B KQUeCTBE MUHEPATIbHBIX
32 ynoopenuii. XuMuueckoe ’ Bubmmorexa LIOK
. 27.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEeHUE OKPY KaroLIel cpebl
COEIMHEHUSIMU a30Ta
®ocdop. Oxeun bochopa (V) u
33 dbocdhopnas kuciaora, pusnyeckre bubnunoreka [JOK
U XMMUYECKHE CBOMCTBA, 09.01.2024 | https://m.edsoo.ru/00adf68a
MOJTyuYeHue
34 Hcnonb3oBanue pochaToB B bubnuoreka [IOK
Ka4yecTBE MUHEPAIbHBIX 10.01.2024 = https://m.edso0.ru/00adfc20
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ynoopeHuil. 3arps3HeHne
MIPUPOIHOM cpenbl hocdaTamu

Yraepoa, pacipocTpaHEeHHE B

35 npupoe, GU3nIecKue u Bubmuotexa LIOK
’ . 16.01.2024 | https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxkcunpl yriaepoja, ux pusudeckue
1 XUMHYECKHE CBOMCTBA.
36 DKOJIOTUIECKHE MTPOOIIEMBI bubmmorexa LIOK
’ 17.01.2024 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(1v)
37 VYroapHas KucoTa U €€ CoTu bubamorexa LOK
23.01.2024 | https://m.edsoo.ru/00ae006¢
[IpakTuueckas pabora Ne 4 o
38 teme "lloydeHue yriieKuciaoro bubmuorexa [JOK
raza. KauectBeHHast peaxiiust Ha 24.01.2024 | https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHayanbHbBIC TTOHATHS 00
39 oprpaHI/Iqe(:KHX BEIICCTBAX KaK O Bubmmorexa LIOK
30.01.2024 | https://m.edsoo.ru/00ae054e
COCJIMHEHUSX YIiIepoJia
40 Kpemuwuii u ero coenuHeHus bubmorexa HOK
31.01.2024 | https://m.edsoo.ru/00ae080a
[TpakTuueckas padora Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubnnoreka [JOK
3aj1a4 1o teMe «Baxuelmme 06.02.2024 | https://m.edso0.ru/00ae0bf2
HEMETaJUTbl U KX COSTUHECHUS»
KonTpoinbHas padota Ne3 1o Teme
42 «Baxieﬁmne EeMeTaJ‘IJ‘IBI U UX Bu6mmorexa LIOK
07.02.2024 | https://m.edso0.ru/00ae0el8

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

bubmmoreka [{OK

43 MeTaJTHueCcKasi KpUCTAJUINIeCKast 13.02.2024 |  https://m.edso0.ru/00ae103e
pemérka. Gu3nyecKkre CBOMCTBA
METaJJIOB
XuMHUYECKHEe CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHUECKUN Psifl Brbmiorexa LIOK
. 14.02.2024 | https://m.edso00.ru/00ael1156
HaIpsHKEHU METaJIOB
O61ue crnocoObl NOTy4YeHUS
MetauioB. CriiaBel. Berancienms
45 10 YPaBHEHUSIM XUMHYECKUX bubmmorexa LIOK
N 20.02.2024 | https://m.edso00.ru/00ael156
peaKIuii, €Clii OJIMH U3 PEareHTOB
COJICPKUT IPUMECH
46 [TonsaTHE O KOPPO3KUU METAJLIOB Bubnuorexa LIOK
21.02.2024 | https://m.edsoo0.ru/00ae1278
bu6mmoreka [IOK
4 Hlenosrsie Merane: 27.02.2024  https://m.eds00.ru/00ae14b2
48 OKcuapl ¥ TUAPOKCUIBI HATPUS U bu6mmoreka [JOK
KaJus 28.02.2024 | https://m.edsoo0.ru/00ae14b2
49 Illenoyno3eMeNbHBIC METAJLIbI — bu6mmoreka [JOK
KaJbIUiI U MarHui 05.03.2024 | https://m.edsoo.ru/00ael15e8
50 Baxseiiue coequHEHUS KaJIbLIUs bubmorexa [JOK
06.03.2024 | https://m.edsoo.ru/00ael15e8
51 OO6o01IeHre 1 cucTeMaTrU3aIus
3HAaHUU 12.03.2024
59 JKEcTKOoCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK
yCTpaHEHUs 13.03.2024 |  https://m.eds00.ru/00ae1886
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[Ipaktuyeckas padora Ne 6 o

bubmuoreka [JOK

>3 TeMe "XGCTKO?,TB BOABLH METORR! 19.03.2024 | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHUs
54 JN— bubmmorexa [{OK
20.03.2024 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
THJIPOKCH/IA 03.04.2024 | https://m.edsoo.ru/00aelc64
bubmmoreka [IOK
5 Keneso 09.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCUABI U COTTU bu6moreka [IOK
xenesa (1) u xenesa (111) 10.04.2024 |  https://m.edso0.ru/00ae35e6
58 O06o00meHe U CHCTEMaTH3aITHS
3HAHUH 16.04.2024
[TpakTrueckas padota Ne 7.
59 Pemenune skcnepuMeHTanbHbBIX bubmuorexa [JOK
3aja4 1mo teme «BaxHeiiue 17.04.2024 | 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. Beruncienus 23.04.2024 | https://m.edsoo.ru/00ael750
MacCOBOM JOJU BBIX0J1a IPOAYKTA
peakuu
61 O00011IeHNE U CUCTEMATH3ALUS
3HAaHUU 24.04.2024
KonTponeHas padota Ne4 o teme
62 «BaxxHeine MeTallIbl U UX 30.04.2024

COCAUHCHUA»
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63 BemecrBa u matepuaisl B 1 bubmuoreka [IOK
MOBCE/IHEBHOM KM3HU YEIOBEKA 07.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpYKarloIIeH cpe/ibl 08.05.2024 | https://m.edsoo.ru/00ae4270
65 Posnbe xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTMYECKUX TPoOIeM 14.05.2024 |  https://m.edso00.ru/00ae4270
66 PesepBHblit ypok. O6001IEHNE U 1 bubnuorexa [JOK
CHCTeMaTH3allMs 3HAHUI 15.05.2024 |  https://m.edso0.ru/00ae0d0a
67 PesepBHblit ypok. O6001IEHNE U 1 bubnnorexa [JOK
CHCTeMAaTH3allMs 3HAHUIT 21.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O600111eH1E U 1 bubnuoreka [IOK
CHCTeMAaTH3allMs 3HAHUI 22.05.2024 | https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.1°., AknronepHoe o0miecTBo «M31areascTBo
«IIpocsemenne»
» Xumus, 9 knacce/ Pymsuruc I'.E., ®enpaman @.1°., Aknnonepaoe obmiectBo «M31aTenbcTBoO

«IIpocsemenune

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubmmoreka [{OK https://m.edsoo.ru
Poccuiickas snexkTpoHHas 1mKoia
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