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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHOH MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHpIx B @I'OC OO0, a takke Ha OCHOBE (emepanbHON
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B 00pa3oBaTesibHbIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu [a€T TpPEACTAaBICHHE O IIeNsAX, OOIIeH crparermu OOydeHwus,
BOCIIMUTAHUS W pa3BUTHS OOYyYaIOMUXCS CpPEIACTBAMHU YUE€OHOTO TpEeIMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET pacIpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE 1O pa3zeiaM M TeMaM IMPOrpaMMBbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XaPAKTEPUCTHKH COJCPKAHUS, PEKOMEHJYEMYIO MOCIEeI0BATEIHbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeaessieT BO3MOKHOCTH TpeaMeTa st
peanu3anu TpeOOBaHUI K pe3ylbTaTaM OCBOSHUSI OCHOBHOW 00pa30BaTEIbHON MPOTrpaMMbl Ha
YPOBHE OCHOBHOTO 00IIeT0 00pa30BaHus, a TAKKE TPEOOBaHMI K pe3ybTaTaM 00ydeHUS XUMUN
Ha YypPOBHE IeJed W3y4eHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TO3HABATEIBHOM
NEeSITENbHOCTH 00Yy4aroIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHUe XUMHH CITY)KHT OCHOBOW JUTs JOPMUPOBAHHSI MHPOBO33PEHHSI 00YUarOIIErocs, ero
MIPEJCTaBICHUI O MaTEPUAIBHOM EMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUH BEIIESCTB B MPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MpoOJIeM YCTONYMBOTO pPa3BUTUS YEJOBEUECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpPBI IMYHOCTH, €€ 001IeH U QYHKIIMOHAIBHON IPAMOTHOCTH;

BHOCHT BKJIaJ B ((JOPMUPOBAHKE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB ~ MX  CAaMOCTOSITEIbHOM  y4eOHOH  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KaK B IIOBCEJIHEBHONW JKM3HM, TaKk U B
po(hecCUOHAIBHON AEATEIIBHOCTH;

3HaKOMHUT €O CHeUUu(UKON HAaydHOTO MBIIUICHHS, 3aKJIa[bIBACT OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO--HayYHOH TPaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K TPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBiieHUs B OOy4eHUU XMMHUHU O0ECHeyuBarOTCs crenu(UKoil coaepikaHus
y4eOHOTO TpeaMeTa, KOTOpBIM sIBISETCS IeJarorn4eckd afanTUPOBAaHHBIM OTPaKEHUEM
0a30B0il HAyKN XMMUU Ha ONpPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBbIX MOHATHIA OPraHNn4eCKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ mizydeHuro. ConepkaHHe CKIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OPIaHM30BaHbl 10 MNPUHLUIY IOCJIEAOBATEIbLHOIO Pa3BUTHS 3HAHHWH Ha OCHOBE
TEOPETUUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO Y4E€HHs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YE€HHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBICHUH 00 AIIEKTPOIUTHIESCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaAHUS paccMaTpUBAIOTCA HAa OCHOBE SMIIMPUYECKU IOIYYEHHBIX MU
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS IOCJIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY,
BBIMIOJTHAS (D)YHKIUU OOBSICHEHUS M HPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUs U3y4aeMbIX BEILIECTB.

OcBoeHMe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKON COCTABISAIOIIEH HAYYHOW KapTUHBI MHUpAa B JIOTHMKE €€ CHCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAaHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuiit Mupy», «buonorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnr XUMUU TPOUCXOIUT POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAYKH KaK
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YeJoOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHM, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHHH MHPOBO33PEHUYECKOT0 XapakTepa, S3bIka HayKH, B
MPHOOIIEHNN K HayYHBIM METOJaM MO3HaHUS MIPU U3YYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
(GopMHUPOBaHMM W pa3BUTHM [O3HABATEIbHBIX YMEHMH M MX IPUMEHEHMH B Y4eOHO-
MI03HABATENBHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IpaBui 0€3011acHOTO
oOpaleHHs ¢ BEIECTBAMHU B MIOBCEAHEBHOM KU3HH.

IIpy u3ydeHuUM XMMHMHM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
pUOOpeNH TaKue e, Kak:

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caM00Opa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHATUIO PELIEHHWH, CHOCOOHOW ajanTHpoBaThCs K
OBICTPO MEHSIOIUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTb OOYyYeHHMs Ha CUCTEMaTH4eckoe IpuoOliieHue oOydaromuxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAHUS,
(GOopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— olecreyeHue YCIOBMM, CIIOCOOCTBYIOIIMX MPUOOPETEHHI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEesATEeIbHOCTH, MO3HAHUS W CAMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIJIFOYEBBIX
KOMIIETEHII), UMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue obmell PyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHpa, UCHOJb3Yys 3HAHUSA U
OMBIT, TOJYyYEHHbIE MPH H3YYEHUM XHMHH, MPUMEHATh MX IpPH pEUIeHHH MpoliieM B
MOBCEHEBHOM JKU3HU U TPYAOBOM JEATENBHOCTH;

— (hopmupoBaHue y 00y4aronMXcsi F'yMaHUCTUYECKUX OTHOIICHUH, MTOHUMaHUs [IEGHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€7ecO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPY)KAIOWIEH NPUPOIHON
Cpelsl;



— pa3BUTHE MOTHBALIUU K OOYYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO 1 CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHs OOIIEYETIOBEYECKHX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouiIs U HAIIPAaBIECHHOCTH AaJbHEUIIETO 00yIeHHS.

OOmiee 4nciio 9acoB, OTBEACHHBIX IS M3Y4EHHUs] XMMUU Ha YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanHus, coctaBiseT 136 yacoB: B 8 kimacce — 68 wacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIO).

COJAEPKAHUE OBYUYEHUS

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XWMMUM B KW3HU 4YE€IOBEKa. XHMMHUA B CHCTeME HayK. Tema u
BemiecTBa. PU3MYECKHE CBOMCTBA BeElIECTB. ArperatHoe coctosiHue BemectB. [lonsTue o
MeTOJIaX MOo3HaHus B XuMuH. UncTeie BemecTBa 1 cMecu. CriocoObl pa3ienieHus CMecen.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE dJaeMeHThl. CHMBOJBI XUMHUYECKHUX DIIEMEHTOB.
[TpocTeie U cnoXKHBIE BelIeCcTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckasi ¢opmymna. BaleHTHOCTP aTOMOB XUMHUYECKHX OJEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCHUTENbHASI aTOMHAasi Macca. OTHOCUTENbHAS MOJICKY I pHAs
Macca. MaccoBast 10J1s1 XAMHUYECKOTO 3JIEMEHTa B COCTMHEHUH.

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

DuU3NYECKME W XUMHUYECKUE SIBJICHUA. XUMHUYECKas peakuus U €€ MpPU3HAKH. 3aKOH
COXPaHEHHUs MacChl BellecTB. XuMudeckue ypaBHeHus. Kiaccudukanus XUMHUYECKUX peaKIuil
(coenuHeHMs, pa3IoKeHUS, 3aMeIeHUs, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XHMHYECKOM TNOCynoi, mpaBWwiaMu paboOThl B JIabOpaTopuu U MpHUEMAMHU
oOpareHus ¢ J1abopaToOpHBIM 00OPYIOBAHMEM, M3YUYCHHE M OMHUCAHUE (PU3NUECKUX CBOWMCTB
00pa310B HEOpPraHWYeCcKHX BEUIECTB, HaOmoneHue ¢uznyeckux (IJIaBICHUE BOCKA, TasHUE
JbJa, pacCTUpAaHUE caxapa B CTYNKE, KHUIICHUE M KOHJIEHCAIIUS BOJIbI) U XUMUYECKUX (TOpEeHUe
CBEYM, IMPOKAJIUBAHUE METHOW IPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTOW) SIBIICHUH,
HaOJI0/IeHNE U OMMCaHWEe MPU3HAKOB MPOTEKAHUsI XUMUYECKUX peakluil (pa3oskeHue caxapa,
B3aUMO/ICHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus, paznoxenue ruapokcuaa meau (I1I) mpu
HarpeBaHuu, B3auMojelcTBue xene3a ¢ pactBopoM coiu Meau (II), m3yuenme crnocoboB
paszenieHuss cMeced: ¢ MOMOUIbI0 MarHuTa, (GUIbTPOBAHUE, BBIAPUBAHHE, TUCTHILISAINS,
xpomatorpadus, MpoBeIEHHWE OYMUCTKU TOBAPEHHOW COJIM, HAOMIOJEHHE U OIHCAaHUE
pE3yNbTaTOB MPOBEACHUS OMbITA, WUTFOCTPUPYIOLIETO 3aKOH COXpPAaHEHHS MacChl, CO3JaHHe
MoJenel MOJIeKy (I1apoCTeP>KHEBBIX).

Baskneiiniue npeacraBuTe/ M HEOPraHMYeCKMX BeleCTB

Bo3agyx — cmech razos. CoctaB Bozayxa. Kuciaopoa — 3J€MEHT M MPOCTOE BEIIECTBO.
HaxoxpaeHnue kuciaopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peaKkiuu TOPEHHUS).
Oxcuppl. [lpumenenue xucnopoma. CrocoObl MONydeHHUs KUCIOpoJa B JlabopaToOpuH U
npoMbIeHHocTH. KpyroBopot kucnopoaa B mpupoje. O30H — aioTpomHas MoaudUKanus
KHCIJIOpO/JIa.

TemmoBoit »¢hdekT XUMHUECKON peakIuH, TEPMOXUMHUYECKHE YPaBHEHHs, SK30- U
SHAOTEPMHUUYECKHE peakiuu. TOIIMBO: yroiab M METaH. 3arpsi3HEHUE BO31yXa, YCUJIEHUE
MapHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CIIOSL.



Bopopon — osnemeHT M mpocroe BeniecTBo. HaxoxkaeHnue Bomopoaa B IPUPOJE,
(buznUecKre U XUMUYECKUE CBOWCTBA, TPUMEHEHHUE, CIIOCOOBI MoTydeHus. KuciaoTel u comu.

Monsipublii 00bEM ra3oB. PacuéTsl 0 XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BOoAbl. Boma kak pactBoputens. PactBopel. HacelmeHHble u
HEHACBIIIEHHBIE PACTBOPHL. PacTBOpMMOCTH BemIECTB B BoAe. MaccoBas 10Js BEIIECTBA B
pactBope. XuMu4eckue cBorcTBa Boabl. OcHOBaHMs. Polib pacTBOPOB B MPUPOJE U B KU3HHU
yenoBeka. KpyroBopoT BOJIbI B IpHpoje. 3arps3HEHUE NMPUPOIHBIX BoA. OxpaHa M OYHCTKA
MIPUPOTHBIX BOJI.

Knaccudukamuss Heopranmdecknx coeaumHeHnid. Oxkcunpl. Kimaccudukamus OKCHIOB:
cosieoOpa3yroire (OCHOBHBIE, KUCIIOTHBIE, aM(OTepHbIE) U HecosieoOpasytomue. Homenkmatypa
OKCHA0B. DU3NYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [loydeHre OKCHI0B.

OcnoBanus. Knaccudukanus ocHoBaHUN: WIENMOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUH.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucinot. @uznyeckue U XUMHUYECKHE
cBoiicTBa kuciot. P akruBHoctu metaiuioB H. H. beketosa. [Tonyuenne Kucior.

Comu. Homenknatypa cosieii. @u3nueckre U XUMHAYECKHe cBoiicTBa coje. llomyuenne
COJIEH.

I'eneTnueckas cBs3b MEXKY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUN.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIENICHHEe COJIep)KaHus KUCIOpoia B BO3AyXe, MOIydeHue, coOupaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCIOpOJa, HaOIIOAeHHE B3aWMOJEWUCTBUS BEIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U MpEKpalleHHsl TOpeHus (moxkapa), 03HAaKOMIIEHHUE C
oOpa3laMu OKCHIOB W ONMCAaHHE HX CBOICTB, MOJy4YeHHE, cOOHMpaHHe, pacro3HaBaHUE U
M3y4YeHUEe CBOWCTB BoJopoaa (TopeHue), B3aumojeicTtBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOKHO HMCHOJIB30BaHUE BUAEOMATEpUAJIOB), HaOMIOAeHHE 00pa3OB BEUIECTB KOJIUYECTBOM
1 Monb, HccnenoBaHME OCOOCHHOCTEH pPAacTBOPEHHUS BELIECTB C PA3JIMYHONW PACTBOPHUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHON MacCOBOM J0JIed pacTBOPEHHOIO BEIIECTBA,
B3aUMO/JICHCTBUE BOJABI C MeTa/ylaMH (HaTpueM M Kajbl[eM) (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHUANIOB), UCCIIEJOBaHHE OOPa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHHsSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumojieiicTBust okcuna menu (II) ¢ pacTBopoM cepHOMl KHCIOTHI, KHCIOT C METallIaMH,
peakuuii HeWTpanu3alMM, IOJYyYeHHE HEepPAaCTBOPUMBIX OCHOBAHMWM, BBITECHEHHUE OJIHOIO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIbHBIX 33/a4 110 TeMe «BaxHelmue
KJIaCChl HEOPraHUYECKUX COECTMHEHUID.

Iepuonuyeckuii 3akon u Ilepnoanyeckasi cucrema xummu4yeckux djementos /. HU.
MenpgesieeBa. CTpoenne aToMOB. XMMHU4YeCKas cBsA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALMKA XUMHYECKUX dleMeHToB. [loHsTHe o Tpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIC U IIETOYHO3EMENbHBIE METAJUIbI, TAIOTeHbI, HHEPTHBIE Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U THIPOKCHIBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema XuMuueckux anemeHtos J[. .
MenneneeBa. KopoTkomepuonHas u anuHHonepuonHas ¢opmbl [leprogudeckoid CHUCTEMBI
xumuueckux sneMeHToB J[. M. MenneneeBa. Ilepuonpl u rpynnbl. PU3HYECKUN CMBICIT
MOPSAIKOBOTO HOMEpPA, HOMEPOB IEPHUOJIAa U TPYIIIIBI JIEMEHTA.



Crpoenne aromoB. CocrtaB artoMHbIX suep. M3orombl. Onextponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBbIX 20 XUMHUUECKUX AIEMEHTOB [leproanyeckoil CUCTEMBI
. WN. MenngeneeBa. XapakTepUCTUKA XUMHYECKOIO 3JIEMEHTA [0 €ro IMOJOXEHUIO B
IIepuognueckoii cucreme . . Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS pajinyca aTOMOB XUMUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOAAM.

3nauenue Ilepuoanueckoro 3akoHa u [lepuoauueckoil CUCTEMbl XMMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS Hayku U npaktuku. J[. M. MenaeneeB — yd€HbIN U IpayKJaHUH.

Xumunyeckas CBSI3b. KoBanenrtnas (momsipHas u HENOJIsIpHAs) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MIoHHas! CBS3b.

Crenenp  okucieHusi. OKHCINUTENbHO--BOCCTAaHOBUTENbHBIE — peakuuu. IIponeccs
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

n3y4eHHe OoOpa3loB BEIIECTB METAUIOB M HEMETaIOB, B3aUMOJCHCTBUE THJIPOKCHIA
LIMHKA C PAacTBOPaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIUTHOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKINI (TOpEeHHE, PEaKUU pa3oKEHUs, COSUHEHNS).

Meostcnpeomemmnie ceasu

Peanusanus MexXInpeaMETHBIX CBA3EH NPU M3YYEHHH XMMHH B 8 KJIACCE OCYIIECTBIIAETCS
yepe3 HCMOJb30BaHME KaK OOIIUX €CTeCTBEHHO--HAyYHBIX MOHSATHM, Tak M MOHATH,
ABJISIFOLIUXCS. CHCTEMHBIMHM JIJIS1 OT/I€TIBHBIX ITPEAMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO1ue ecrecTBEHHO--HAy4YHbIE TOHATUSA: HAy4HbIH (akT, rumoTesa, TEOpHs, 3aKOH,
aHalM3,  CHHTE3,  KilacCcUpHUKanus,  IMEePUOAMYHOCTb,  HAOIIOAEHHME,  DKCIIEPUMEHT,
MO/JIETMPOBAHNE, U3MEPEHNUE, MOJEIIb, SIBJICHUE.

®usnka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHJ, HW30TOIIbI,
PaaMoOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKUI 3apsl, BEUIeCTBO, TeJOo, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKHe BETUYMHBI, €IUHHIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE351, ComTHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: atmocdepa, rumpochepa, MuHepanbl, TOpPHbIE TOPOJBL, TOJE3HbIC
HCKOIaeMble, TOIIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeECKas peaKIus

[lepuomnueckuii 3akoH. Ilepuomuueckas cucreMa xXuMuueckux dnemeHtos [[. WM.
MenpgeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWCTB XUMHUYECKUX
3JIEMEHTOB MEPBbIX TPEX MEPUOJAOB, Kajausl, KaJbLMS U HUX COCAUHEHUNH B COOTBETCTBUM C
MOJIOKEHUEM 371eMeHTOB B [leproanueckoii cucreMe U CTPOCHUEM UX aTOMOB.

Crpoenue BewmiecTBa: BHUAbBl XMUMHUYECKOM CBSI3UM. THUMBI KPUCTAIUIMYECKUX PEMIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKON PEIIETKM U BUJA XUMUYECKOU
CBSI3H.

Knaccugukanuss ¥ HOMEHKJIATypa HEOpPraHMYeCKUX BeIIeCTB. XHMMHUYECKHE CBOMCTBa
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJacCaM HEOPraHMYECKUX COEAMHEHUM, N€HETHUYECKas
CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccugukanus XuMHYeCKUX peakiil Mo pa3In4HbIM MpU3HAKaM (110 YUCIY U COCTaBY
YYacCTBYIOIIMX B PpEAKIUH BEUIECTB, MO TemIoBoMy 3(ddekTy, Mo H3MEHEHHIO CcTeneHen
OKHCIICHUSI XUMHUYECKUX 3JEMEHTOB, 10 OOpaTUMOCTH, IO YYacTHUIO KaTaiau3aTopa). DK30- U
SHIO0TEPMHUUECKUE PEAKIIMH, TEPMOXUMHUUECKUE YPABHEHUS.



[TonsiTue o ckopoctn xumuueckoil peaknuu. [Tonsitue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOIEHHBIX M TeTeporeHHbIX peakuusx. Ilonstue o
karanuze. IloHsaTne o XuMUUeckoM paBHOBecHU. DPaKTOpPbI, BIMAIOIIME HA CKOPOCTh
XMUMHMUYECKOHN pPEaKIMU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHSL.

OKHCANTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBiIeHHE YpPaBHEHHH OKHCIHTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKIuii ¢ UCIOIb30BaHHEM METO/Ia HIEKTPOHHOTO OajaHca.

Teopust 37EKTPOIUTUYECKON TUCCOLMALNU. DIEKTPOJIUTHI U HEINEKTpoiIuThl. KaTnonst,
aHUOHBI. MeXaHM3M [HCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHUJIAMU XUMUYECKOM CBSA3M.
Crenens aucconpanyy. CUIIbHBIE U CJIa0bIE JIEKTPOJIUTHI.

Peakuyuu moHHoro ooMeHa. YciaoBHsS MPOTEKaHUsl peaklUUi MOHHOTO OOMEHa, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIOT, OCHOBaHM M COJE€H B CBETE
Mpe/CTaBICHU 00 3JIEKTpOIUTHUYECKON aucconuanuy. KadecTBeHHblE peakuuu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

O03HAaKOMJIEHHE C MOJENSMHU KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYeCKUX BEHIECTB —
METaJJIOB M HeMeTauloB (rpaduTa M ainMasa), CIOXKHBIX BeLIECTB (XJIOpUAa HaTpHs),
UCCIIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKOM peakuu OT BO3JCHCTBHUS pa3IUUYHBIX
(bakTOpOB, HCCIEIOBAHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEILECTB, MPOLECCA TUCCOLHALUU
KHCJIOT, IIeJIo4ed M cojJed (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEO MAaTEpUANIOB), IPOBEICHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklnii MOHHOro oOMeHa (oOpa3zoBaHUE
ocajJka, BBIJEICHHE Tra3a, 00pa3oBaHME BOJbI), OMNBITOB, MUIFOCTPUPYIOIIUX HPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMA (FOpEeHUe, peakuuu pasiokKeHUs, COCAUHEHUs),
pacrno3HaBaHUE HEOPraHMYECKMX BEHIECTB C IMOMOIIBIO KAa4ECTBEHHBIX DPEAKIUI HA WOHBI,
pEILIeHNEe SKCIEPUMEHTAIbHBIX 3a1a4.

HemeraJuibl M MX COeJUHEHHA

OOmiast xapakTepucThka raiaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pHbIE
crerneHd okucieHuss. CrpoeHue M (U3MYECKUE CBOMCTBA IMPOCTBHIX BELIECTB — TIaJIOTE€HOB.
XUMHUECKHE CBOMCTBa Ha mpuMepe xjopa (B3aUMOJEHCTBHE C MeETaulaMH, HeMeTallJlaMH,
menouamu).  XsopoBojopord. CossiHas  KHMCIOTa, XUMHUYECKHE CBOWCTBA, IOJIydEHHE,
npuMeHeHue. JleficTBre xjiopa 1 XJIOpOBOJOPO/Ia Ha OPraHU3M 4YesIoBeKa. Baxknenmue Xiaopuasl
U UX HaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKAIIMU KUCIOpOJa U cepbl. XUMHUECKUE CBOMCTBA
ceprl. CepoBoJOpoJ, CTpoeHue, (U3MYEeCKHe M XUMHUYecKue cBoilcTBa. OKcHIBl cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHIIOB. CepHas KuCIIOTa, (U3NYECKHEe M XMMHMUYECKHE CBOMCTBa
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUy,
JeKale B OCHOBE IPOMBIIUIEHHOTO Cloco0a MOIydeHUs cepHOM KucioThl. [IpuMeneHue
cepHOi kucaoThl. CoM CepHOM KHCIOTHI, KaueCTBEHHAsl peakuus Ha cynabgaT-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpHUpoAe. XHUMHUYECKOE 3arps3HEHUE OKPYXKalolleW Cpelsl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arpsS3HEHUE BO3JyXa M BOJIOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmiast xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUs. A30T, pacHpoCTpaHeHHWEe B Hpupojae, Qusnueckue u
XUMUYecKkue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, €ro GU3NUYECKUe U XUMUUECKUE



CBOMCTBA, MoJIyueHHe U rnpuMeneHne. Conm aMMOHUS, UX (U3NUYECKIE U XUMHUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuus Ha HMOHBI aMMOHHMA. A30THas KHUCIOTa, €€ IMOJydeHHE,
¢u3nyeckue M XMMHUYECKHE CBOMCTBAa (0OLIME Kak TpPEACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HUTPATOB M COJEH aMMOHHUS B KauyeCTBE MUHEPAJIbHBIX
ynoOpeHui. XuMHYeCKoe 3arps3HEHUE OKPYXKAIOIICH Cpeabl COCTUHEHHUSIMH a30Ta (KUCIOTHBIC
JOX/IW, 3arps3HEHHE BO3yXa, MOYBBI M BOAOEMOB). Pocdop, ammorponHble MoauDUKAITIN
dochopa, duznueckne n xummueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kuciora,
¢u3nyeckne M XMUMHYECKHE CBOICTBa, moiydeHue. Mcmombp3oBanue ¢ochaToB B KadecTBe
MUHEPaAJIbHBIX YIOOpEHUH.

OO6mas xapakrepuctuka 371eMeHTOB I[VA-rpynnel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIEe CTENEHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupojie, puznueckue U XuMU4YecKrue cBoicTBa. AncopOiusa. KpyroBopoT yrieponaa B mpupo/ie.
Oxcunsl yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBI,
MOJIyYE€HUE U MPUMEHEHHE. DKOJIOTUYECKHE MpoOIeMBbl, cBsi3aHHbIE ¢ oKcuaoM yriepoaa (IV),
THIOTe3a TII00AJHHOTO TOTEIUICHHs KIMMaTa, MapHUKOBBIN 3¢ddekT. YrompHas KUcIoTa U e
cony, WX (pU3MUECKHMe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanume  kapOOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIC MOHATHS 00 OPraHUYECKHUX BEUIECTBAX KAaK O COCNMHEHHSAX Yriepoja
(MeraH, 9TaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U TIPOMBIIICHHOCTH. [ToHATHE 0 OMOJIOTMYECKH BaKHBIX BEIIECTBAX:
KHUpax, Oenkax, YriaeBoJaX — M HMX pOJM B KM3HM YeloBeka. MarepuanbHOE €AMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COEUHEHUI.

Kpemuwnii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, TOJIyUCHHE U TPUMCHEHHE.
Coenunenus kpemHusi B mpupone. OOmue mnpexacraBieHus o6 oxcume kpemuus (IV) wm
KpeMHHEBO kucnore. CUIIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelne
CTPOMTENbHbIE MaTepHajbl: KepaMHKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiembl
0€30I1aCHOT'0 MCII0JIb30BaHUs CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCEAHEBHOM XKU3HHU.

Xumuueckuit IKcnepumenm:

n3yueHue o0pa3llioB HEOPraHMUYECKUX BEILIECTB, CBOMCTB COJIIHOM KHUCIOTHI, NPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUN Ha XJIOPUI-UOHBI U HAOIIOJECHUE NPU3HAKOB UX MPOTEKAHUs, OIBITHI,
oTpakaroue (U3NYECKUe M XMMUYECKHE CBONCTBA raJIoOT€HOB M HUX COECJUHEHUH (BO3MOXHO
UCIOJb30BAHUE BHJICOMATEPUANIOB), O3HAKOMIIEHHE € OOpa3liaMu XJIOPUIOB (TalOreHUI0B),
O3HAKOMJIEHHE ¢ oOpa3uamu cepbl M €€ COECOUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJlEOMATepUalioB), HaOdrofeHHe mpouecca oOOyrNIMBaHMA — caxapa 1OJ  JAEHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, U3y4eHHEe XMMHMUYECKHX CBOMCTB pa30aBiIeHHOH cepHOM
KUCJIOThI, IPOBEICHUE KAaueCTBEHHOH peakuuu Ha cyiab(paT-uoH U HaONIoJIeHHE NpHU3HaKa e
MPOTEKaHMsl, O3HAKOMJIEHHE C (U3UUYECKUMH CBOMCTBaMM a30Ta, (ocdopa M HX COeAMHEHHH
(BO3MOXKHO HCII0JIb30BaHHE BUJIEOMATEPHAIIOB), 00pa3liaMy a30THBIX U (OoChOpHBIX yI0OpEeHHUH,
MOJIydeHHe, coOMpaHue, paclio3HaBaHME M U3yYCHHME CBOWMCTB aMMUaka, IpOBEACHUE
Ka4eCTBEHHBIX pEakUMid Ha HOH aMMOHMA U QochaT-uOH U H3Y4YEeHUE TPHU3HAKOB UX
MPOTEKaHMsl, B3aUMOJICHICTBHE KOHLIEHTPUPOBAHHOW A30THOM KHCIOTHI ¢ MEAbI0 (BO3MOXHO
UCIOJb30BAHME BUAECOMATEPHUAJTIOB), M3y4E€HHE MOJeNlell KPUCTAIMUECKUX PEIETOK anaMasa,
rpaputa, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIIECCOM aJcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPONCTBOM MPOTUBOrasa, MojiydeHue, cooupanue, pacrno3HaBaHue



W U3YyYCHHE CBOUCTB YTJIEKHCIIOTO rasa, MPOBEJCHHE KAUYECTBEHHBIX peaKlHii Ha KapOoOHAT U
CUJIMKAT-UOHBl M HW3Y4YCHHE [PU3HAKOB HMX TMPOTEKAHMs, O3HAKOMJICHHE C MPOIYKIHEH
CUJIMKAaTHOM IMPOMBIIIJIEHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a/ay 1o TeMe «BaxuHenne
HEMETAJUIbl U UX COCTUHEHUSD.

MeTaJuibl M UX COEIMHEHUS

OO0masi XxapakTepucTUKa XUMHUYECKHX OJJIEMEHTOB — METAaUIOB Ha OCHOBAaHUHU WX
noJjioxkeHus B [lepuoanueckon cucreme xumuueckux aiemeHtoB . . MenaeneeBa u ctpoeHus
atomoB. CTpoeHHe MeTaUIoB. MerayuiMueckass CBsI3b M METaUTMYECKas KPHUCTAITUYECKas
peméTka. DJEKTPOXUMUYECKUN psAJl HaNpsHKeHUH MeTauioB. DU3MYECKHE U XUMHUYECKHE
cBoiicTBa MeTauioB. OOmue crnocoObl MojiydeHusi MeTayuioB. [loHSATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI KX OT KOppo3uu. CIuiaBsl (CTajb, YyTr'yH, JIOPATIOMUHUN, OpOH3a) U
WX PUMEHEHUE B OBITY M POMBIIILIEHHOCTH.

[[lerounble MeTasuIbl: TIOJI0KEeHUE B [leproinueckoil cucteMe XUMUYECKHX 3JIEMEHTOB /1.
N. MenpgeneeBa, CTpOEHHE UX aTOMOB, HaxXOXJEHHE B Npupoje. PU3NYECKHE U XUMHYECKUE
cBOMcTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI U THAPOKCUIBI HATpHS U Kanus. [Ipumenenue
[IETOYHBIX METAUIOB U UX COCTUHEHUH.

[[lenoyHO3eMENbHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoauueckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpO€HHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ousznueckne U XMMUYECKHE CBOMCTBA MarHus U Kalblusa. BakHeimme coenruHeHus
Kanpus (OKCHJI, TUAPOKCU], cosn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMiL: nosiokeHue B Ilepumonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenneneeBa, CTpOCHHE aTOMa, HaXOXJIEHUE B Mpupoae. PU3NYecKre U XUMHYECKHUE CBOMCTBA
amoMuHMs. AM(OTEpHbIE CBOMCTBA OKCH/IA U TUPOKCHIA aTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckoit cucrteme xumuyeckux isnemeHtos [l .
MenneneeBa, CTpOCHHE aTOMa, HaXOXJAeHUE B npupoae. Pu3ndyeckrue 1 XMMHYECKHUE CBOMCTBA
xkene3a. Okcuapl, ruapokcuasl U conu xene3a (II) m xemesa (III), ux cocras, cBolicTBa u
MOJIy4YECHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIGHHE C o0O0pa3laMy METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3Y4YEHHUE PEe3yJbTaTOB KOPPO3WH METANIOB (BO3MOXHO MCIIOJIb30BAaHUE BUIEOMATEPHUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCUAA KalbIMs U HATPUS C BOJOU (BO3MOYXHO MCHOJIb30BAaHUE
BHJICOMATEPUAJIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJIBI, MpOIlEccCa TOPEHUS JKele3a B
Kucinopoae  (BO3MOXHO  HCIOJb30BaHHE  BUAEOMATEpHUATOB), IMPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, HUHKA, *kene3a (II) u xenesza
(II1), memu (IT), HaGnroEHKE W OTMCAHWE MPOIIECCOB OKPAIIMBAHUS IIJIJAMEHU MOHAMHU HATPHS,
Kamusi U Kanblus (BO3MOXHO HCIIOJIb30BaHUE BUAEOMATEpUAIIOB), UCCIIeOBAaHIE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHellne MeTajljIbl U UX COETMHEHUSD.

XuMus M OKpPY:Ka0Las cpeaa

BemectBa n matepuansl B MOBCEIHEBHOW KU3HU YelloBeKa. bezomacHoe MCHOJb30BaHUE
BEIIECTB M XMMHUYECKHX peakiuii B ObITy. I[lepBas moMoIb NMpU XUMHUYECKUX OXKOTrax u
OTpPABJICHUSIX.

XUMHYeCcKOe 3arpsi3HEHHE OKpYyKarolel cpebl (MpeaeibHas JOMmycTUMasi KOHIEHTpalus
BemecTs, nanee — [1JIK). Ponb XxuMuu B penieHuu SK0JI0THIECKIX POoOIIieM.

Xumuueckuii Ixcnepumenm:

M3y4eHHne 00pa3lioB MaTepuasoB (CTEKIIO, CIUIABbI METAJIIOB, MTOJIMMEPHBIE MAaTEPHUATIBI).



Mestcnpeomemmuoie céazu

Peanuzaiust MexXInpeAMETHBIX CBSI3€M MPU U3YUYEHHHM XUMHH B 9 Kjacce OCYyIIEeCTBIISIETCS
yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATHW, TaK W IOHSTHH,
SIBJISTFOLIIUXCSI CACTEMHBIMH JIJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHS: Hay4YHbIM (akT, TUNOTE3a, 3aKOH, TEOpus,
aHaJM3,  CHUHTE3,  KIacCHU(UKaIUs,  IEePHOAMYHOCTh,  HAOIMIOACHHWE,  JKCIICPUMEHT,
MO/ISTUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHHUE, MAPHUKOBBIN A((EKT, TEXHOJIOTUsL, MAaTEPHUAIIBI.

duznka: Marepus, aToM, OJIIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJ, H30TOIIBI,
PaIMOaKTUBHOCTh, MOJICKYJa, OJJIEKTPUYECKUM 3apsij, MPOBOJAHHKH, TMOJYIIPOBOIHUKH,
TVDIICKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJO, 00BbEM, arperaTHoe COCTOSIHHE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTh, KPHUCTAIMYECKAs pPEMIETKA, CIUIaBbl, (U3WYECKUE BEIIMYUHBI,
€AMHUIBI U3MEPEHUs, KOCMUUECKOE MPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢otocunrtes, npixanue, O6uocdepa, 3KocucTeMa, MUHEpaJIbHbIE YAOOpEHUs,
MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MTATEIbHBIE BEIIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpaabl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOTIaeMbI€, TOTUTMBO, BOJTHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA IMPOI'PAMMBLI 11O XUMHWU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSI TPOTPAMMBI OCHOBHOTO 0O0mIeTo 0Opa3oBaHUs
JOCTUTAIOTCS B XOJIe OOYYCHHSI XMMHUHU B €IMHCTBE YUYCOHOUM M BOCIIMTATEIILHOMN JEATEILHOCTH B
COOTBETCTBUU C  TPAAULHMOHHBIMU  POCCUHCKMMM  COLIMOKYJABTYPHBIMM ¥  JTYXOBHO-
HPaBCTBEHHBIMU IEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpaBWJIAMU U HOPMaMH MOBEACHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIO3HAHUS, CAMOPA3BUTHS U COLIMATTU3ALIMU O0yYaIOINXCS.

JIM4HOCTHBIE PE3YNbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOACTBOBATHCS
CUCTEMOW MO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMH M pacHIMpEHHE OMbITa JESTEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUS

LIEHHOCTHOTO OTHOLIEHUS] K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY U HAYYHOMY
HACJIEUIO, MOHMMAHUS 3HAUYEHUS XUMHYECKOW HAyKM B KM3HU COBPEMEHHOro OOIecTBa,
CIIOCOOHOCTH BJIAJIETh OCTOBEPHON MHGOpMaIUeil 0 MepeoBbIX TOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBOH M OTEUECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUSAX 00 yCTpoiicTBe
MUpa 1 00IIeCTBa;

2) rpaIaHCKOT0 BOCITUTAHUSA:

MIPEJICTaBJICHHUS] O COLMAIbHBIX HOPMAax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B 0OLIECTBEHHO TMIOJIE3HOH,
y4eOHO-UCCIIeIOBAaTeNIbCKOM, TBOPUECKONM U JAPYrUX BHUIAX MAEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON NEATENILHOCTH MPH BBHIMOJTHEHUN YU4eOHBIX, IO3HABATEIbHBIX 3a7ad,
BBITIOJTHEHUN XUMHUYECKHX OJKCIIEPUMEHTOB, CO3JaHUM YUYEOHBIX IMPOEKTOB, CTPEMIICHUS K
B3aMMOTNIOHMMAHHUIO ¥ B3aWMOTIOMOINM B Tpoliecce 3TON y4eOHOU AeaTeIbHOCTH, TOTOBHOCTU
OIICHUBATh CBOE TOBEJIEHUE U TOCTYNKA CBOUX TOBAapHINEW C TO3UIMM HPABCTBEHHBIX U
MIPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKHE MPEICTABICHUS O BEIECTBE U XMMUYECKOW pEeaklUH, COOTBETCTBYIOILIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABISIONIME OCHOBY JJISl TOHMMAHUS CYIIHOCTH
Hay4HOU KapTHHBI MUpa, MPEICTaBICHHUS 00 OCHOBHBIX



3aKOHOMEPHOCTSX PAa3BUTHS MPHUPOJIbI, B3AUMOCBS3SIX YEIOBEKa C MPHUPOJIHON Cpeoil, o
POJIM XUMUU B TIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAIMPABJICHHBIC HA TIOJIyYeHHWE HOBBIX 3HAHUU IO XUMHH,
HEOoOXOoMuMBbIC 71 OOBSCHEHUS HAONIOIAeMBIX TPOIECCOB W SBJICHHI, IMO3HABATEIHHOM,
WH()OPMAMOHHON M YUTATEIIbCKON KYJIBTYPhI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIIBHON PabOTHI
C Y4eOHBIMH TEKCTaMHM, CIIPABOYHOHN JUTEPATYpPOM, MOCTYITHBIMA TEXHHUYCCKUMH CPEIACTBAMHU
MH()OPMAMOHHBIX TEXHOJIOTUH;

MHTEpeC K OOYYCHHMIO W TIO3HAHUIO, JFO003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, TIPOSKTHOW M HMCCIEAOBATEIBCKON JEATEIILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTH U YPOBHS OOyUCHHSI B TajIbHEHIIIEM;

4) popMupoBaHHS KYJIbTYPHI 3/10POBbS:

OCO3HAHME IICHHOCTH JKH3HH, OTBETCTBCHHOTO OTHOIICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 30POBBI 00pa3 JKH3HHW, OCO3HAHHWE IOCICACTBUN W HENPHUATHE BPEIHBIX
MpUBBIUEK (YHOTpEOJEHUsI AJIKOroJis, HapKOTHUKOB, KYpEHHMs), HEOOXOAMMOCTH COOJIIOJICHUS
MpaBwI 0€30MacHOCTH MPH OOpAIEHUH C XUMHUYSCKUMHU BEIIeCTBAMH B OBITY W peabHOM
KU3HH;

5) TpyA0BOro BOCIMTAHMS:

HMHTEPEC K MPAKTHICCKOMY U3YUEHUIO MPOPECCHI U TPYAa Pa3InIHOTO POJa, YBAXKCHHE K
TPyAy H pe3ylbTaTaM TPYAOBOH JESITEIBHOCTH, B TOM 4YHCJIE HAa OCHOBE NPHMCHCHUS
MPEIMETHBIX 3HAHWA TI0 XUMHUH, OCO3HAHHBIA BBIOOP WHIUBUIYATBHOW TPACKTOPUHU
MPOJIOJDKEHHST O0pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB M CIHOCOOHOCTH K XHWMUH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHENTHOW MpodecCHOHANIBHOW NESATEIHHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B MPOGECCUOHATIBHON CPEIE;

6) DKOJIOrN4eCKOro BOCIIUTAHUSA:

9KOJIOTMYECKHU 11€1ecO00pa3HOe OTHOIIECHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMiie,
OCHOBE €€ CYIIeCTBOBaHMs, MOHUMAaHUE IIEHHOCTH 3J0POBOr0 M 0€30macHOro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M ICUXUYECKOMY 3J0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIO/ICHHUs MPaBUil OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaKKe B CUTYaIUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MOJydaeMmble MPU HM3YYCHUM XUMUU, IS PELICHUS
3a/la4, CBSI3aHHBIX C OKPYKaOIIEe! MPUPOIHON CPEeoil, ISl MOBBIIICHUS YPOBHS SKOJIOTHUECKON
KYJIBTYpPbI, OCO3HAHHUS INI00ATBHOTO XapakTepa SKOJIOTMUECKUX MpoOJieM U MyTed WX peuieHus
MOCPEJICTBOM METO/I0OB XMMHH, SKOJIOTHUECKOTO MBIIIJICHHS, YMEHHSI PYKOBOJICTBOBATHCS UM B
M03HABATEIbHON, KOMMYHHUKATUBHOM U COIIMANILHOM MPaKTUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MmeramnpeaMeTHBIX pe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUS
MHPOBO33pEHHUs OOIIeHAYYHbIE MOHATUSA (3aKOH, TEOPHs, MPUHLUII, TUNoTe3a, (HakT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeaMeTax U MO3BOJSIOT Ha OCHOBE 3HAHUM M3 ATUX MPeaMeTOB GOPMUPOBATEH MPEICTABICHUE O
[[EJIOCTHOM HAyYyHOW KapTWHE MHpa, U YHHBEpCaJbHbIE yueOHbIE NeHCTBUs (IO3HABaTENbHBIE,
KOMMYHHKATHBHBIC, PETYISTUBHBIE), KOTOPbIE OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEILHOMY TUITAHUPOBAHHIO M OCYIIECTBICHUIO YUeOHOU eI TeNbHOCTH.

Ilo3HaBaTebHBIE YHHBeEPCcAIbHbIE YUeOHbIE JelcTBUS

ba3oBble Joruyeckue aeMcTBus:

YMEHHSI UCIOJb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUIEHUS TP OCBOCHUU 3HAHUM:
pacKpblBaTh CMBICT XHUMHYECKUX TMOHATHH (BBIAEIATH WX XapaKTepHbIE TMPU3HAKH,



yCTaHaBIIMBATh B3aUMOCBS3b C APYTMMH MOHITUSAMH), UCIIOJIB30BaTh MOHATHS Il OOBSICHEHUS
OTIENbHBIX (DAaKTOB W SBJIICHUH, BBIOMpPATh OCHOBAHMSA M KPHUTEPHM s Kiaccu(UKaluu
XMMUYECKUX BEUIECTB M XUMUYECKUX PEaKIUil, yCTaHABIMBATh PUYMHHO-CIICACTBEHHBIE CBS3H
MEX]ly 00BEKTaMH M3Y4EHUS], CTPOUTH JIOTUYECKUE PACCYXKICHHS (MHIYKTUBHBIC, 1€ yKTUBHBIC,
10 aHAJIOTUH ), ICTAaTh BBIBOJBI M 3aKIIFOYCHUS;

yYMEHHUE MPUMEHATh B MPOIECCe MO3HAHUS TMOHATHS (MPEIMETHBIE U METalpeIMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HWCIOJb3yeMble B XHMHH, NPEOOPa30OBBIBATH IIMPOKO
MPUMEHSIEMBIE B XUMHH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI JIEMEHTA),
XAMUYecKass (GopMylia U ypaBHEHHE XUMHUECKOW peakuu — TpU pEHIeHHH y4deOHo-
MO3HABATENBHBIX 337a4y, C Yy4ETOM OTUX MOJICNBHBIX TIPE/ACTABICHUH BBISBISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC NMPU3HAKK M3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEUIECTB H
XAMUYECKUX PEaKIUil, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPHYNHHO-CIICACTBEHHBIE CBSI3U H
MPOTHBOPEUHS B U3YUaEMBIX MTPOIIECCAX U SBICHUSAX.

Ba3oBble uccienoBaresbckue AeiicTBUS:

YMEHHE HCIOJIb30BaTh TOCTABICHHBIE BOMPOCHI B KadeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKkKe B KauyecTBE OCHOBBI JUIsI (OPMHPOBAHUS THIIOTE3Bl MO TPOBEPKE MPABHIBLHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

MpHOOpETeHNE OIBITa TO TUIAHWPOBAHHWIO, OPraHW3allid U TIPOBEICHHUIO YIEHUYECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TIPOIIecca, CaMOCTOSITEIbHO TPOTHO3UPOBATH €ro
pe3yibTar, (GOopMyITHpPOBaTh OOOOUICHHS W BBIBOJBI IO pe3yJbTaTaM IPOBEAEHHOTO OIIBITA,
WCCIIEIOBAaHUS, COCTABIISITh OTYET O MPOACTAaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHUE BBIOMPATh, aHAJIM3UPOBATh U HHTEPIPETUPOBATh HHDOPMAIHIO Pa3TUYHBIX BUIOB
1 GOpPM MPECTABICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYIHO-TIOMYJISIpHAS JIUTepaTypa
XAMUYECKOTO COJCp)KaHUs, CIPaBOYHBIE TMOcoOus, pecypchl HWHTepHEeTa), KpUTHYECKU
OIICHUBATh MMPOTHBOPECUNBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

yYMEHHUE MPUMEHSTh PA3JIMYHbIC METOIbI U 3aIPOCHI IPU TIOUCKE U 0TOOpE MHPOPMAIIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAUMBIX JUISI BRITIOJHEHHUST y4EOHBIX M MO3HABATEIBHBIX 33724
OTPENENIEHHOTO THUIA, MPHOOPETEHUE OIbITa B OOJACTH MCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYIbTYPO aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (QOpPMY TpEACTABICHHUS
nHGOpMAIIMKA W WILIIOCTPUPOBATH pElIaeMbIe 33/1a4d HECIOKHBIMU CXEMaMH, JIHarpaMMaMH,
npyrumu popmamu rpaduku U UX KOMOUHAIUSMU;

YMEHHUE HCIOJIb30BaTh W aHAJIU3UPOBATh B Mpolecce y4eOHOW M HCCIIEI0BATEIbCKON
JESTETbHOCTH UH(OPMAIIHMIO O BIUSHUY MPOMBIIUICHHOCTH, CEJTLCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIICH TPUPOTHON CPEJIbI.

KoMMyHHKaTUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUS:

yMEHUsl 3aJaBaTh BONPOCHl (B XoJe auasiora W (WIM) JAUCKYCCHU) TIO CYIIECTBY
oOcyxnaeMoil TeMmbl, (OPMYIHPOBATh CBOM TPEAJONKEHHS OTHOCUTEIBHO BBIMOJHEHUS
NPEeUI0KEHHOHN 3a1auH;

YMEHUS MPEACTaBIATh NOJYYEHHBIE PE3yIbTaThl IO3HABATEIBHOM IEATETLHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JelaTh IPEe3CHTALUI0 Pe3yJbTaTOB BBIMOJHEHUS XHMHUYECKOTO
JKCIepUMeHTa (J1abopaTOPHOTro OIbITa, Ja0OpaTOpHOW pabOThl MO HCCIEIOBAaHUIO CBOMCTB
BEIIECTB, YU€OHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HABATENbHON U
HCCIIEIOBATENILCKOM JEATENbHOCTH NPU PEIIeHHHM BO3HHKAIOIIUX MpPOoOJeM Ha OCHOBE YuéTa



oOIMX MHTEPECOB M COTIACOBAHMS NO3MLUH (0OCYXIEHHsS, OOMEH MHEHUSMHU, «MO3TOBBIC
LITYPMbI», KOOPJUHALIMSI COBMECTHBIX JEUCTBUI, ONpEAEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJIHEHHOW pabOTHI U IPYTHE).

PeryasiTuBHbIe YHMBepcaJIbHbIe YUeOHbIe NelicTBUS:

YMEHHUE CAMOCTOSITEJIHO ONPENENATh LU JESTEIbHOCTH, IIaHUPOBaTh, OCYIIECTBIIAT,
KOHTPOJUPOBaTh U NPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMPATH
Hanbosiee APQPEKTHBHBIE CIOCOOBI pemIeHWs YUeOHBIX W IO3HABATENbHBIX  3a/ad,
CaMOCTOSITEJIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AJITOPUTM JIEHCTBUM IpU
BBITMIOJTHEHUH 33JaHUN C y4ETOM TIOJIydeHHS HOBBIX 3HAHMHA 00 HM3y4aeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKIMAX, OLCHUBATh COOTBETCTBUE IIOJIyUEHHOTO PE3yJIbTaTa 3asBJIEHHOM 1IeNu,
YMEHHE UCII0Ib30BaTh U aHAIN3UPOBATh KOHTEKCTHI, IPE/AJIaraéMble B YCIIOBUHU 3aJJaHUM.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHIO OO0S3aTE€IBHOIO COACpKaHMUS,
YCTaHOBJIEHHOTO JaHHOM (QenepalbHON pabodeld mporpaMMoil, BBIIEISIOT: OCBOEHHbBIE
oOyyaroUMMuUCsl HaydHble 3HAHUS, YMEHMsSI U CIOCOObI JeHCTBUM, crenupuyeckue s
npeaMeTHO obmactu «XHUMHSD», BHUAbI JESATENBHOCTH MO TOJYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEpIIpEeTAINH, TPEo0Opa30BaHNIO U MPUMEHEHHUIO B PA3IMUHbIX YU4E€OHBIX U HOBBIX CUTYalLIUsX.

K koHiy oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSATHM: aTOM, MOJEKYyJa, XUMHUYECKUN
JIEMEHT, MpPOCTOE BEIIECTBO, CJI0XKHOE BELIECTBO, CMech (OJHOpPOAHAs U
HEOJITHOPOJHAsA), BAJEHTHOCTb, OTHOCUTENIbHAas aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBass JA0JI XUMHUYECKOTO
JJIEMEHTa B COEAMHEHUM, MOJIAPHBIM 0O0BEM, OKCHJ, KHUCIOTa, OCHOBAHUE, COJIb,
IEKTPOOTPHULATEIBHOCTb, CTENIEHb OKUCIICHUS, XUMHUECKasl peaKkiys, KiIaccupuKaus
peaKMii: peakuKy COCAUHEHUS, PeaKuN PAa3JI0kKEHNs, PEaKIIMK 3aMELICHUs, PEaKIIUU
oOMeHa, 9K30- ¥ 3HJI0OTEPMUYECKHE PeaKIMH, TeIUIOBOH 3(h(eKT peakuuu, AIpo aToma,
JIEKTPOHHBIA CJIOW aToMa, aTOMHas OpOUTalb, PaguyC aToMa, XUMHUYECKas CBS3b,
NOJIApHAsi M HENOJISIpHAs KOBAJEHTHAs CBsI3b, MOHHAs CBS3b, MOH, KAaTHOH, AHHUOH,
pacTBOp, MaccoBasi J10Jis1 BelleCTBa (IPOLIEHTHAsI KOHLEHTPALUs) B pacTBOPE;

® JWUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKMX MOHATHM W NPUMEHATH 3TU
MOHATHUS NPU OIIMCAHUY BEILECTB U UX IPEBPALLCHUH;

® UCMOJb30BATh XUMHUYECKYIO CHMBOJMKY s COCTaBlieHHs (OpMY/l BELIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIMA;

e ONpeAeNsITh BAJIEHTHOCTh aTOMOB 3JE€MEHTOB B OWHApHBIX COEJUHEHUSX, CTENEHb
OKHCIICHHSI 3JIEMEHTOB B OMHApHBIX COEIUHEHUSX, MPHHAUICKHOCTh BEIIECTB K
ONpeNieIEHHOMY KJacCy COEIUHEHHH 1o QopMmylaMm, BHJ XUMHYECKOW CBS3U
(KoBaJIeHTHAs! M HOHHAs1) B HEOPTaHUYECKUX COCTUHEHHUSX;

e packpsiBatk cMbica Ilepuoguueckoro 3akonHa [I. M. MenzaeneeBa: 1eMOHCTpUPOBATH
[IOHMMAaHUE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKUX JJIEMEHTOB OT MX
nonokeHuss B llepuoanueckoil cucTeMe, 3aKOHOB COXPAHEHHsS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIDHOTO YYEHMs, 3aKOHA ABOTazipo;

e ONHCHIBaTh M XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuonmueckoit cucrembl
XMMHMUYECKHUX DJIEMEHTOB: DPa3nyarTh IMOHATHS «IJaBHas moArpymnmna (A-rpymnma)» u
«mobounass noarpynna (b-rpymma)», Manble U OonblIMEe NEPHOABI, COOTHOCHUTH
o0o03HaueHusl, KoTopele UMetoTcsi B Tabiuue «llepuonmueckas cucreMa XUMHYECKHX



anemenToB J[. M. MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMM CTPOCHHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsii sapa, OOIIee YHCIO JJIEKTPOHOB U
pacrpeiefieHrue UX M0 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UITMPOBATh XUMHUYECKHUE JICMEHTHI, HCOPraHUYECKHIE BEIIECTBA, XUMUICCKHE
peakuuu (10 4YMCIYy W COCTaBy Y4YacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB Pa3IMUHBIX
KJIacCOB, TOATBEpXKJas  OINHUCAHME TMpPUMEpaMU  MOJICKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH MIPOTEKAHUSI XUMUYECKUX MPEBPALEHUN B PA3IMYHBIX YCIOBUSX;
BBIYUCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (popMyse COeTMHEHMsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 0 YPABHEHHUIO XMMUYECKOHN PEaKITUu;

TIPUMEHSATh OCHOBHBIC OTIEPAIIMU MBICIIUTEILHON JEATEIHPHOCTH — aHAJIN3 U CHHTE3,
cpaBHEHHE, 0000IICHNE, CHCTEMAaTH3alNI0, KIAaCCH(UKAIINIO, BBISBICHUE MPUINHHO-
-CJII€/ICTBEHHBIX CBS3€M — NJI1 M3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKIHU,
€CTECTBCHHO-HAyYHbIE  METOJbl  TO3HAHUS  —  HAONIOJICHWE,  W3MEpPCHHE,
MOJIENTUPOBAHNE, SKCTIEPUMEHT (PEAJIbHBIN U MBICIIEHHBIN);

ClieoBaTh TMpaBWJIaM TIOJIb30BAaHUS XHMHYECKOW TMOCY/I0OM U JTabOpaTOPHBIM
000pyIOBaHWEM, a TaKXe TpaBWIaM OOpalieHus C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKUHUSMHU IO BBITIOJIHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OTMBITOB MO MOJYyYEHHUIO
U coOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOJIOPOAA W KHCIOPOJA), MPUTOTOBJICHHUIO
pacTBOPOB C OMpPENEIEHHON MAacCOBOM JT0JIEH pacTBOPEHHOTO BENIECTBA, INIAHUPOBATh
U MPOBOJUTH XUMHUYECKHE SKCIEPUMEHTHI 10 PACIIO3HABAHMUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIBIO MHAUKATOPOB (JIakmMyc, peHodTaaenH, METHIOPaHXK U IPYTHUe).

K koHy obyueHus B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYaAIOUIUXCA YMEHUI:

PacKpbIBATh CMBICI OCHOBHBIX XMMHUYECKMX IMOHATHUH: XUMUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATUOH, aHUOH, ITPOCTOE BEIECTBO, CJIOKHOE BEIECTBO, BAJICHTHOCTD,
IEKTPOOTPULIATENILHOCTD, CTEIEHb OKUCICHMS, XMMHYECKas pPEaKlHs, XUMHUYECKas
CBSI3b, TEIUIOBOH 3((EKT peakluu, MOJib, MOJSIPHBIA 00BEM, PacTBOP, HIEKTPOJIUTHI,
HERJICKTPOJIUTHI, 3JEKTPOJIUTUYECKAs JUCCOLMAIMS, PpeakUd HOHHOro OOMeHa,
KaTaJn3aTtop, XHMHUYECKOE paBHOBECHE, OOpaTUMble W HeoOpaTUMble pPEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKUUH,  OKUCIMUTEIb,  BOCCTAaHOBUTEIIb,
OKHCJICHME M BOCCTaHOBJIECHHE, AJIOTPONHs, aM(OTEPHOCTb, XUMHUYECKas CBS3b
(koBaJleHTHAsi, WOHHAs, MeETAJUIMYECKas), KpUCTAUIMYecKas pelérka, Koppo3us
METAJUIOB, CIUIaBbI, CKOPOCTb XUMHUYECKOM peaklUuH, IPeAcsIbHO JOIyCTUMas
koHueHTpauus [1JIK BemecTna;

WJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMWYECKUX IIOHATHA WU INPUMEHATH JTU
MIOHATHUS IIPU ONIMCAHUU BELIECTB U UX IIPEBPAICHUN;

UCIOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIsI COCTaBJle€HUS (OpMya BeELIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINL;

OIIPENENATh BAJICHTHOCTb U CTENECHb OKUCICHUS XUMHUYECKUX DJJIEMEHTOB B
COCIMHECHUAX PA3JIMYHOIO COCTaBa, IMPUHAUICKHOCTh BELIECTB K ONPEAEIEHHOMY
KJIacCy COEAMHEHHWH 1Mo ¢opmynam, BHJI XMMHUYECKOM CBS3U (KOBaJEHTHAs, MOHHAas,



MeTaJllInyecKasl) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HMOHA IO XUMHYECKOH
¢bopmyrne, xapaktep cpeasl B BOJHBIX PAacTBOpaX HEOPraHWYECKHX COCITUHEHUH, TUI
KPUCTAJUIMYECKOM PEIIETKY KOHKPETHOTIO BEIIECTBA;

packpsiBaTh cmbica [lepuoaumueckoro 3akona [[. M. MenzaeneeBa u 1eMOHCTPUPOBATH
€ro TIOHMMAaHHe: OTHMCHIBATh U XapaKTepU30BaTh TadbmuuHyo Gopmy Ilepuoamueckoit
CUCTEMbl XMMHMUYECKHUX D3JIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas noiarpymmna (A-
rpynma)y u «mobouyHas mnoxarpynmna (b-rpymma)», Mmamble W OONBIIME TEPHOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOphIE HUMEIOTCA B IEPHOAMYECKOW Tabiuie, ¢
YHUCJIOBBIMHM XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U
3apsia sizpa, o0IIee YuCiIo MEKTPOHOB M PACHIPECTICHHE MX IO AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH 0O0LIME 3aKOHOMEPHOCTM B HW3MEHEHUU CBOWCTB D3JIEMEHTOB M UX
COEIMHEHUI B IpeJiesiax MaJbIX MEPUOJIOB U TJaBHBIX MOArPYNI C YY4ETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATH XUMHUECKHUE 3JIEMEHTbI, HEOPraHNUYECKHE BEIIECTBA, XUMHUUYECKUE
peakuuu (10 YHMCIy M COCTaBy y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIIOBOMY
3¢ deKTy, 10 N3MEHEHUIO CTeNeHEeW OKUCICHNSI XMMHUUECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) OOLIME U CHEU(PHUUECKHe XHUMHYECKHE CBOWCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKIasi OMMCAHUE MPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPaBHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHYECKON JUCCOLMAIIMU KHUCIIOT, IIEJI0YEH U COJIeH,
MIOJIHbIE U COKPAILEHHBIE YPAaBHEHUS PEeaKIMil HOHHOrO 0OMEHa, ypaBHEHHS peaKlUid,
MOATBEPXKIAIOIINX CYHIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXJY BellecTBaMu
Pa3INYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS SJIEKTPOHHOTO OanaHca ITUX PEaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HUX CTPOCHMS, BO3MOXHOCTH
MPOTEKAHUSI XUMUYECKUX IIPEBPAILECHHUN B PA3JIMUHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (popMylie COeTMHEHHsI, MACCOBYIO JIOJIIO BEUIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIUK;

coOnroAaTh TMpaBuia MOJb30BAaHUS XMMHUYECKOM TMOCyIoW U J1ab0paTopHBIM
obopynoBaHuEeM, a Takke MpaBuia oOpalleHUs C BElIeCTBAMU B COOTBETCTBHUH C
WHCTPYKIHUSMHU TIO BBITIOJHEHUIO JTa0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJIY4ECHHUIO
1 coOMpaHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa M YIIIEKUCIIOTO ras3a);

MIPOBOJIUTh PEAKLUH, MOATBEPKAAOIINE KAUeCTBEHHBIN COCTaB PA3JIMYHBIX BELIECTB:
pacrno3HaBaTh OMNBITHBIM IYTEM XJIOPHI-, OpOMHI-, HOOUA-, KapOoHat-, ¢ocdart-,
CWIIMKAT-, cynb(haT-, THIPOKCHI-UOHBI, KATHOHbBI AMMOHHUS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAaX HEOPraHMYECKUX BEILECTB;
IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATENbHOCTH — AHAJIW3 M CHHTE3,
cpaBHeHHe, O0O0O0OIIeHHe, CHCTEeMaTU3allUIo, BBIIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBA3€M — JUI1 M3Y4YECHMsI CBOMCTB BEIECTB M XMMHMUYECKUX pEaKLUMN, €CTECTBEHHO-
Hay4yHble METOJbl TO3HAaHUS — HAONMIOAEHHWE, W3MEpPEeHHEe, MOJEIUPOBaHUE,
9KCIEPUMEHT (PEAJIbHBIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (HH(POBbIE)

n/n TeM NPOrpaMMbl Bcero KonTpoabHbie IIpakTHyeckue o0pa3soBaTe/lbHbIe pecypchl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
11| comemommmnn mpmmee. | 3 ) Baimorera LIOK
KOii JICSTEIBHOCTH YETIOBEKa https://m.edsoo.ru/7f41837¢
12 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peakumn https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3znyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK
00 oxcuaax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kucinorax g 1 bu6moreka [IOK
H COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | | bu6mmoreka [IOK
OCHOBaHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCcChl 1 | | bubmuoreka [JOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7{41837¢
Wroro no pazgeny 30

Paznen 3. Ilepuoanueckuii 3axon u Ile

puoanYecKasi cucTeMa XuMn4ueckux 3jaemMeHToB JI. U. MenneneeBa. CTpoeHue aToMOB.
XumMnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

3.1

[Iepronnueckuii 3aK0H U
[Iepronnueckas cucrema

7

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c




XUMUYeCcKuX dneMeHToB J1. 1.
Memnpene-eBa. CTpoeHue

aToMa
. )éI/IMI/I‘-IeCKaﬂ CBS3b. . 1 BuGmorexa LIOK
. KHUCITUTEIBHO-
BoccCTJ;HoZJII/ITe?ILHHe peakiuu https://m.edsoo.ru/7f41837¢
bubmmoreka [{OK
Hroro mo pasaery 15 https://m.edsi.runml837c
PezepBHoe Bpemst 3 Bubmrorexa LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 4
ITPOI'PAMME
9 KJIACC
Kosan4yecTBo yacos JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iejioB U TeM (undposLIe)
NpOorpamMmsbl Bcero Kontpoabubie | IlpakTuueckue 0BpPa30BATEBHbIC
padoThI pecypes:
Pa3znen 1. BenecTBo M XUMMYECKHEe PeaKIu
11 [ToBTOpEeHME U yriuyoOieHue 3HaHUH 5 bubnuoreka [JOK
OCHOBHBIX Pa3/IelIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bu6mmoreka [JOK
peakuui https://m.edsoo.ru/7{41a636
13 DJIEKTPOJIMTUYECKAS AUCCOIUALIMS. g bu6mmoreka [JOK
XHMMHUYECKUE PEAKIUU B pacTBOPax https://m.edsoo.ru/7f41a636
Hroro no pasgeny 17

Pasznen 2. HeMeTa 1Bl M X COeIMHEHHS




OO01mast XapaKTepUCTUKA XUMUIECKHIX

bubmuoreka [JOK

2.1 4
anemeHTOB VIIA-rpymmsl. ["anorenst https://m.edsoo.ru/7f41a636
p | e 6
' PYTHEL &P https://m.edsoo.ru/7f41a636
COEIUHEHUS
23| onmemonVAmmyms Avon focpopum | 7 BuGmiorera LIOK
' DYIUTBL. ’ P https://m.edsoo.ru/7f41a636
COEIUHEHUS
y ;)661112;{ X;lpéll:]szI/ICTI/IKa X;/IIMI/I:C:KI/IX . Butmorexa LIOK
) MEHTOB -IpymIsl. YT U
" . pyL Tepod https://m.edsoo.ru/7f41a636
KPEMHUH ¥ X COCTUHCHHS
Hroro mo pazgeny 25
Pa3nena 3. Merasiibl M X cCOeANHEHHUS
3.1 OO0mre cBOMCTBA METAIIO 4 Bubnuorexa LOK
‘ HIHE CEOMETRA METATIOB https:/m.edsoo.ru/7f41a636
bu6mmoreka [IOK
3.2 B % 16
KHEHIINE METAJIBI U UX COEAUHEHUS https-//m.edsoo.ru/7f412636
Hroro no pazneny 20
Pa3znen 4. Xumusi v OKpy:Kamomas cpeaa
4.1 BemniecTtBa 1 MaTepHalibl B )KU3HH YeJIOBEKA 3 bubmorexa HOK
' B p https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
p BHOG BOOMS 3 bubnuoreka [JOK
C3CPBHOE Bpe https://m.edso0o.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne KosimyecTBo yacos DJIeKTpOHHbIe I poBbIe
Tema ypoka
n/m Bcero Kontpoabnbie | Ilpaktuueckne | 00pasoBaTesibHbIE
padoTsI padoThI pecypchl
| [Ipenmer xumuu. Posp XuMuu B )KU3HU | bu6mmoreka [{OK
yenoBeka. Tema u BelecTa https://m.edsoo.ru/ff0d210c
2 TloustTie 0 MeTOAaX MO3HAHUS B XUMHUU 1 bubmorexa HOK
https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUN U TIPUEMBI 1 bubnuorexa [JOK
oOparenus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl | bu6mmoreka [IOK
pasneneHus cMece https://m.edsoo.ru/ff0d26ca
[Ipaktuueckas padota Ne 2 «PazneneHue
5 cnfeceﬁ (Ha npnll)vlepe OYHCTKHU noI:aapeHHOﬁ 1 Bubnuorexa LOK
https://m.edsoo.ru/ff0d28c8
COJIH )»
6 ATOMBI U MOJIEKYJIbI 1 bubmmorexa HOK
https://m.edsoo.ru/ff0d2a6c¢
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) | bubnuoreka [JOK
XUMHUUYECKUX AJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie 1 croXKHBIE BElECTBA 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmmorexa IOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB. | bubmuoreka [JOK

Xumnueckas popmyina. BareHTHOCTh aTOMOB

https://m.edsoo.ru/ff0d2eae




XUMHWYCCKHUX 3JICMCHTOB

1 OTHOcUTENbHAs aTOMHAs Macca. bub6mmoreka [{OK
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
2 MaccoBas 10Jis1 XMMHYECKOTO dJIEMEHTa B bu6mmoreka [{OK
COCTMHCHUH https://m.edsoo.ru/ff0d350c
13 KommuectBo Bemectsa. Moiis. MossipHast bubnuorexa [JOK
Macca https://m.edsoo.ru/ff0d5230
14 DOuU3NYECKUe U XUMUYECKHE SIBIICHUSI. bu6mmoreka [{OK
XuMuyeckasi peakius https://m.edsoo.ru/ff0d37fa
1 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [JOK
XUMHUYECKUX PeaKIni https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUS MaCChI BEIIECTB. bubnuotexa [JOK
XUMUYECKUE YpaBHEHHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus koandecTBa, MacChl BEIIECTBA bu6moreka [IOK
17 .
10 YPaBHEHUSIM XUMHYECKUX PEaKIIUMA https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMUYeCKUX peakimil
18 (coenmiHHﬂu Pa3JIoKEHUS salzemeHHm bubmorexa OK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOmMmeHa)
M. B. JIomoHOCOB — y4EHBIN-
19 SHIIUKIOIEINUCT. O606yl;lleHI/Ie u bubmorexa [JOK
B https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIus 3HAHUH
20 Kountponsnas padora Nel mo teme bubnuoreka [JOK
«BelllecTBa 1 XUMUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CocraB Bo3ayxa.
21 Kncif;oz[ — DIIEMEHT U ITPOCTOE Bely:CTBo. bubmorexa HOK
https://m.edsoo.ru/ff0d448e
O30H
2 du3znyecKrue U XUuMHYECKHE CBOMCTBA bu6mmoreka [JOK

KHCJI0poda (peaKI_lI/II/I OKHUCJICHHAA, ropeHHe).

https://m.edsoo.ru/ff0d4614




TTonsarue 00 oxkcumax

Cnoco0bl ONTy4eHuUs KHCI0poa B

bubnuoreka [IOK

23 71a00paTOPHH U TPOMBIIIICHHOCTH. hitps-//m.edsoo.ru/f0d497a
[IpumeHeHnue kucnopoaa
TenmoBoii 3 PeKT XUMUIECKON peaKIINH,
24 IIOHATHE O TE)S)MOXI/IMI/IHCCKOM y}l))aBH:HI/II/I Brbmiorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUECKHUX PEAKITUIX
TomnuBo (HedTh, yroias U METaH).
25 3an$I3HCI-EI/Ie(1110321§’rX3 CIocoObI iro bubmiorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPAILLICHUS
IIpaxTuueckas padota Ne 3 mo Teme
26 «l?lonyquHe " I::O6I/IpaHI/Ie KHCIIOpOa Bubnuorexa LOK
. ’ https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
7 Bonopox — aneMeHT U MpoCTOe BEIIECTBO. bubnuoreka [IOK
Haxosxnenue B mpupojie https://m.edsoo.ru/ff0d4dd0
)3 dOusnvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BoJiopona. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlousaTre o KucIoTax U COJISIX Bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObl Mmosry4eHust BOJA0Opoaa B bu6mmoreka [JOK
J1abopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabota Ne 4 o Teme
31 «IIT)OJIyquI/Ie u I:o6HpaHPIe BOJIOpOJIa bubmorexa [IOK
N ’ https://m.edsoo.ru/ff0d4{42
W3Y4EHHUE ero CBOMCTBY
N N bubmuoreka [JOK
32 MonspHblif 00bEM ra3oB. 3akoH ABOTaipo https:/m.edsoo.ru/ff0d542e
33 Brranciienus 00bEMa, KOJIMUECTBa BEIIeCTBA bu6mmoreka [JOK

rasa 1o €ro u3BCCTHOMY KOJIMUCCTBY

https://m.edsoo.ru/ff0d55a0




BEIIECTBA WK 00BEMY

Beruncnenus 006EMOB ra3oB 10 YpaBHEHHUIO

bubnuoreka [IOK

34 0bé
PCAITLII Ha OCHOBE 3ai0Ha ODLEMHRIX https://m.eds00.ru/ff0d5708
OTHOIIICHUM Ta30B
35 duznyeckne 1 XMMUYECKHEe CBOMCTBA BOJIBI bubmrotexa LIOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 bubnuorexa [JOK
MHIUKATOpax https://m.edsoo.ru/ff0d59e2
B .H
57 nenacomenmse pactaope. Maccosax 7o bGmnorexa LIOK
B P PRl A https://m.edsoo.ru/ff0d5b40
BEIIlECTBA B pPacTBOpE
I1 6ota Ne 5
38 «111)a§i:zziz£: (;Tcier(: 012I 2 (T)i[MZ CeNEHHOU bubnmorexa LHOK
P . . P p pet https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA
39 KonTtponsHas padota Ne2 o teme bubnuorexa [JOK
«Kucnopoxa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, Kiaccuukaus, bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n .
| ucrommix, oconmix i avcoteprsn Bnmoreca 0K
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
OcHOBaHHMSI: COCTaB, KIacCH(UKAIIHS, bu6mmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHue u XUMHUYECKUE CBOMCTBA bubnuorexa [IOK
OCHOBaHH U https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, knaccuduxarus, bu6mmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosnyyeHne U XMMHYECKUE CBOMCTBA KUCIIOT bubnunoreka [JOK




https://m.edsoo.ru/ffOdfee2

Conu (cpemHue): HOMEHKIIATypa, CIIOCOObI

bubnuoreka [IOK

46 MIOJIyYEHUs, XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktuyeckas padora Ne 6. Pemenue
A7 AKCIIEPUMEHTAJIbHBIX 33]1a4 110 TEME bubnuotexa [JOK
«OCHOBHBIE KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJTMHEHUIN»
43 I'enernueckas cBs3b MEXAY KlaccaMu bubnuorexa [JOK
HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/00ad9a50
. bubnuorexa [JOK
49 O06o01menre 1 cucTeMaTru3aus 3HaHUH hitps://m.cdsoo.ru/00ad9ch?
KonTtponpHas padota Ne3 mo teme
50 "OCH(I))BHHG KJ'II;CCI)I HEOPraHUYECKUX bubmorexa LIOK
. https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[lepBbie MOMBITKU KIIACCU(PUKALTUU
51 XI/II\I/)II/I‘IGCKI/IX AJIEMEHTOB. ?[OHSI?I/IG 0 rpymnmnax bubmorexa LIOK
https://m.edsoo.ru/00ad9ffa
CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoandeckas
52 cncf)TeMIa[l XUMHUYECKUX BJ'IGMGII-:TO;[ J. W. Bubmmorexa LIOK
https://m.edsoo.ru/00adaS2c
Meunpeneena
53 [lepuoapl, rpynmbl, HOATPYIIILI bubmmorexa IOK
https://m.edsoo.ru/00adaS2c
54 Crpoenue atomoB. CoCTaB aTOMHBIX SIZIEP. bubnuoreka [JOK
N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue IEeKTPOHHBIX 000I0YeK aTOMOB
55 3n§MeHTOB Hepli)z[nqecmﬁ cuctemsl /1. W. bubmorexa HOK
https://m.edsoo.ru/00adabbc
MenneneeBa
56 XapakTepUCTUKAa XUMHUUYECKOTO 3JIEMEHTA T10 bubnmoreka [JOK




ero noJioxkeHuto B Ilepuoauueckoii cucreme
. . MenneneeBa

https://m.edsoo.ru/00ada824

3navenue [leproanueckoro 3aKoHa ass
pa3BuTUA HayKu U npaktuku. . 1.

bu6mmoreka [IOK

37 MenieneeB — y4€HbIH, IEaror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
53 DNEeKTPOOTPUIIATEIEHOCTH ATOMOB bubnuorexa [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuotexa [JOK
59 Horthas Ximireckas cosisb https://m.edS(I)J(i).ru/OOadac34
60 KoBanentnas nossipHas XuMU4ecKasi CBS3b bubmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJisipHas XUMUYECKas CBSI3b bubmorexa LIOK
https://m.edsoo.ru/00adaab9
62 CreneHb OKHCIIEHUS bubmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH Bubnuorexa LOK
https://m.edsoo.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIH bubmmorexa HOK
https://m.edsoo.ru/00adb076
65 KontponbHas padota Ned4 o teme bubnuoreka [JOK
«CtpoeHue atoMa. XUMHUYECKasi CBA3bY https://m.edsoo.ru/00adb486
66 PesepBurlit ypok. O600mIeHE U bu6mmoreka [JOK
cUCTEMAaTU3alys 3SHAaHUN https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0oO01IEHNE U bubnuorexa [IOK
CHCTEMATHU3AIINS 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0oO1IeHNE U bubnuorexa [IOK

CHCTEeMaTHU3allus 3HaHUuH

https://m.edsoo.ru/ff0d61c6
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9 KJIACC
KoumnuecTBo yacos DJ1eKTPOHHbIE HU(PPOBbIE
Nen/m | Tema ypoka P unpp
Bcero Kontpoabnbie | Ilpaktuueckne | 00paszoBaTesibHbIE
padoTsI padoThbI pecypchl
Ilepuoauueckuii 3akoH. Ilepuoauueckas
| pHOA proa u | bubmmoreka [{OK
crucTeMa XuMHU4deckux 3yeMeHToB J. U.
https://m.edsoo.ru/00adb59e
Meneneera
3aKOHOMEPHOCTH B U3MECHEHUH CBOMCTB
) " P e " 1 Bu6miorexa [JOK
XUMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX
P P https://m.edsoo.ru/00adb6b6
MEepUOI0B
Knaccudukanus 1 HOMEHKIaTypa bubnuorexa [JOK
3 1
HEOPraHMYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xuMuueckoil CBS3U U THIEI | bu6moreka [IOK
KPUCTAJUTMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KontponsHas padorta Nel o teme
5 «IToBTOpeHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiaccay
Kiaccudukanus XuMU4ecKuX peakifi 1mo bu6mmoreka [JOK
6 1
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHUYECKOH PEaKInu.
7 H P peaxtl | bubmuoreka [JOK
OHSITHE O TOMOTEHHBIX M T€TEPOreHHBIX
P https://m.edsoo.ru/00adbe9a
peaKImsIX
[ToHATHE O XUMHUYECKOM PABHOBECHHU.
2 @DakTOophl, BIUAIOIINAE HA CKOPOCTh 1 bubnuoreka [IOK
XUMHUUYECKOHN PEAKIMU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS




OKHCIINTEIEHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [IOK

? peakuuu https://m.edsoo.ru/00adcade

10 Teopus 31eKTPOIUTHUECKOMN IUCCOLMALINH. bubnuorexa [JOK
CunbHbIE U clladble AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68

11 HNonnble ypaBHEHUS peakUnid bubmrotexa LIOK

https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM
12 B CBETE MPEJICTABIICHU 00 bubmmorexa [OK
N https://m.edsoo.ru/00add5d8
AIEKTPOJUTUUECKON JUCCOIHAIITT
XuMHUYECKHEe CBOMCTBA COJICH B CBETE
13 MpeACTaBICHUH 00 AIEKTPOIUTHUECKON bubnmorexa LHOK
https://m.edsoo.ru/00add8b2
JIUCCOIMAITAN

14 [TonsiTue o ruapoIU3e coJien bubnmorexa LHOK

https://m.edsoo.ru/00add9d4

15 O06o00meHre B CHCTEMAaTH3alKs 3HAHUH Bubnuorexa LOK

https://m.edsoo.ru/00addd12
[Ipaktuueckas padota Ne 1. «Pemenne bubnuorexa [JOK

16
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTpoibHas padora Ne2 1o Teme

17 <<9J'IeII<)TpOJ'H/ITIf‘leCKaSI JIUCCOIIMALIHS. bubmorexa [IOK

https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX)

13 OO1as XapakTepUCTUKa raJIOreHOB. bubnuoreka [JOK
XUMUYECKHE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe?
XnopoBogopon. CossHast KHCIIOTa,

19 XHMII/:quIfH: CIB[oﬁCTBa MOJIy4ECHHE bubnmorexa IOK

’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 IIpaktuyeckas padora Ne 2 o reme bubnuorexa [IOK

((HOHy‘{eHI/IC COJITHOM KHCJIOTBI, U3YYCHHUC

https://m.edsoo.ru/00ade348




€€ CBOICTB»

Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX

21 €aKII1i, ecliv O 3 PEarcHTOB Ja bubmmorexa [TOK
KIIMiA, €CJTH OJIMH U T'SHTOB JIaH B
P P https://m.edsoo.ru/00ade488
n30bITKE
OO61ast xapakTepucTuka 31eMeHTOB VIA- bubnuorexa [JOK
22
IPYIIIbI https://m.edsoo.ru/00ade64a
AJIOTpOTIHBIE MOTU(UKAITUU CEPBI.
23 Haxo : eHHe ce (beé coe ep 7 bubmiorexa LIOK
XOKICHH bl U WHEHUH B
P UH https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKUE CBOMCTBA CePhI
24 CepoBonopo, cTpoeHue, Pu3nyeckKue u bubnuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunel cepel. CepHast KUCIIOTa,
25 ¢bu3 Hec Ie) ; €CKIe CBOMCTBA bubmorexa OK
W3WYECKHE U XUMUYCCKUE CBOWCTB
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE peaKklnu, JIeXKaIIle B OCHOBE
26 MPOMBIIIJICHHOTO CII0C00a MOTydeHHUs bubnuorexa [JOK
CEPHOM KUCIOTHI. XUMUYECKOE 3arpsI3HCHNE https://m.edsoo.ru/00adec8a
OKpY’Karolllel Cpeibl COeAUHEHUSIMHU CEPhI
7 Brruncnenne MmaccoBoU 10U BEIXOJA bu6mmoreka [JOK
MPOJyKTa peaKiuu https://m.edsoo.ru/00adec8a
OO6mras XxapakTepucTUKa 3J1eMEeHTOB VA-
)3 rpynnsl. A30T, paclipOCTpaHEHUE B bubnuoreka [JOK
npupojie, GU3NIECKUe U XUMHICCKUE https://m.edsoo.ru/00adeea6
CBOMCTBa
AMMHMaK, ero pu3ndecKkue U XUMUICCKUE bubnuoreka [JOK
29 N
CBOMCTBA, MTOJIy4EHHUE U IIPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas pabota Ne 3 mo Teme
P P bu6mmoreka [JOK
30 «IlonyueHne aMmmMmuaka, U3y4eHue ero

CBOWCTBY

https://m.edsoo.ru/00adf180




A30THas KHCIOTa, € PUu3nuecKue u

bubmuoreka [IOK

31 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30Banne HUTPATOB U COJIEH
0 aMMOHMUS B KAYE€CTBE MUHEPAIIbHBIX bubnuorexa [JOK
ynoopeHuii. XuMH4ecKkoe 3arps3HeHHE https://m.edsoo.ru/00adf518
OKpYXKaIOILEH Cpebl COEAMHEHUSIMHU a30Ta
®docdop. Oxcun dhochopa (V) u pochopras
33 Kch(lc))TI; @HSH‘?G((I:)KI/IS) I/Ipxngwn)qec?ine(b ’ Bubmrotexa LIOK
o https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJTYYCHUE
Hcnons3oBanue pocdaToB B KauecTBe
34 MHHEPaTbHBIX ynq())6p(£Hm71. 3arpsi3HEHNE bubmmorexa LHOK
B https://m.edsoo.ru/00adfc20
MIPUPOJIHOIM cpenbl hochaTamu
35 Yraepoa, pacipocTpaHeHHE B IPUPOJIE, bubnuorexa [JOK
(br3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00adfd9¢c
Oxkcunpl yriaepoja, ux Gusndeckue u
36 XHMHUYECKHE CBOMCTBA. DKOJOTHICCKHUE bu6moreka [IOK
poOJIeMBI, CBSI3aHHBIE C OKCHUJIOM YyIIepoja https://m.edsoo.ru/00adfebe
(IV)
37 VronpHas KucinoTa u €€ CoJim Bubmrorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTrueckas padora Ne 4 o teme
38 "ﬁonweHHe YFIJ)'IGKI/ICJ'IOFO rasa. Bubamotexa LIOK
https://m.edsoo.ru/00ae027e
KadectBenHnas peakiys Ha kapOoHAT-HOH"
[lepBoHayanbHbIC TOHATHS 00
39 oprpaHI/IquKI/IX BEIIECTBaX KakK O Bubmmorexa LIOK
https://m.edsoo.ru/00ae054¢e
COCIMHEHMSIX yriepo/ia
40 Kpemnuuii u ero coennHeHus bubmorexa HOK
https://m.edsoo.ru/00ae080a
41 [IpakTudeckas pabota Ne 5. Pemenue bu6mmoreka [JOK




SKCIEPUMEHTANIBHBIX 3a7a4 10 TEME
«BaxHen1e HeMeTauIbl U UX
COEIUHEHUS)

https://m.edsoo.ru/00ae0bf2

KonTtponsHas padota Ne3 mo teme

bu6mmoreka [IOK

42 «BaHeHIIHE HEMCTAILIBL I HX https://m.edsoo.ru/00ae0el8
COCTUHCHUS
OO6mast XxapakTepUCTHKAa XUMUYECKUX

43 3JIEMEHTOB — METAJIOB. MeTainueckas bubnuorexa [JOK
CBSI3b U METAJUTHYECKash KPUCTAIIMYECKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nuecKre CBOMCTBA METAIOB
XuMHYECKHEe CBOMCTBA METAJIJIOB.

44 DIIEKTPOXUMUYECKHUI P HATPSIKECHUI bubnmorexa LHOK

https://m.edsoo.ru/00ael1156
METaJJIOB
OO6mme cnocoObl MOTYISHHS METAJIOB.

45 CruiaBbl. BeruucieHnus o ypaBHEHUAM bubnuorexa [JOK
XUMUYECKUX PEAKIUi, €CIIN OJINH U3 https://m.edsoo.ru/00ael156
peareHTOB COJICPKUT MPUMECH

46 [TonsiTue 0 KOPPO3UK METAIIIOB Bubmrorexa LIOK

https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK

47 [enotmpie MeTas bl https://m.edsoo.ru/00ae14b2

48 OKcuIbpl ¥ TUAPOKCUIBI HATPUS U KAJIUS Bubmmorexa LIOK

https://m.edsoo.ru/00ae14b2
Illenoyno3eMeNnbHBIC METAIIbI — KAIbLIHWN 1 bubmuoreka [JOK

49 .

MarHum https://m.edsoo.ru/00ael5¢e8

50 Baxxneime coeqUHEHUS KaJIbIU bubmorexa HOK

https://m.edsoo.ru/00ael5¢e8

51 O0o001IcHNEe B CHCTEMAaTH3alKs 3HAHU I




bubmuoreka [IOK

52 JXKé€ctkocTh BOBI M CIIOCOOBI €€ yCTpaHEeHHUs https://m.edsoo.ru/00ac1886
0

p | G

P— https://m.edsoo.ru/00aelaed
. bubanoreka LIOK

>4 ATIOMHHHH https://m.edsoo.ru/00aelc64

55 Am@oTepHbIe CBOWCTBA OKCUIA U bubnuorexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64

56 Kerneso bubmmoreka [{OK

https://m.edsoo.ru/00ae1d86

57 Oxcunpl, THAPOKCUIBI 1 conn xenesa (1) u bubnuotexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6

58 O060061eHre 1 cucTeMaTu3alus 3HaHu|

o /.

5 | sxonepsmam s 10 mous. bumiorera LIOK
«BaxkHelmme MEeTaIUTbl U UX COEAUHEHUS hitps://m.cdsoo.ru/00ac3des
Boruncnenus o ypaBHEHUSIM XUMHYECKUX

€aKIui, eclii OJJUH U3 PEareHTOB JaH B

60 E36Lfl‘Ke,I/IJII/I COI[HCp}KI/ITI:'IpI/IMeCI/I. " bubmmorexa OK
Boruncnenust MaccoBo# 1011 BbIXOAA hpsi//im.edsou. /00 750
MPOJIyKTa PEaKuu

61 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUI

62 KounTtponsnas pabora Ne4 no teme
«BaxHeiilme MeTamIbl U KX COSIUHEHUSD)

63 Beniectsa u marepualibl B IOBCEAHEBHOM bu6mmoreka [JOK
JKA3HHU YEJI0BEKa https://m.edsoo.ru/00ae3f50

64 XHUMHUUYECKOE 3arpsAI3HEHNUE OKPYXKAKOLIEH bubnmoreka [JOK




cpelbl https://m.edsoo.ru/00ae4270
65 Posnb xuMuM B pEILIEHUH IKOJIOTUYECKUX ] bubnuorexa [IOK

mpooeM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O0o0IICHNE U | bubnuorexa [JOK

cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O0o0IICHNE U | bubnuorexa [JOK

cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IeHNE U | bubnuorexa [JOK

cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
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