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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma 1mo XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaraM OCBOCHHS OCHOBHOW 0O0pa3oBaTEIbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIUTAHUSA U C YYETOM KOHIICTIIMU IPENOJaBaHus Y4eOHOTO MpeaMeTa
«XuMus» B 00pa3zoBaTesIbHBIX opranu3zanusax Poccuiickoit @eneparum.

[Iporpamma no xumuM Ja€T MpeAcCTaBICHUE O IeNsix, oOuel crparerun oOyudeHus,
BOCIIMTaHUSI U Pa3BUTHS OOY4YalOLIUXCSl CPEeACTBAMM Y4YEOHOro IpeaMeTa, yCTaHABIMBAET
00s3aTeNbHOE NPEIMETHOE COJepkKaHUe, IPEeIyCMaTPUBAET paclpeesieHne ero Mo Kjiaccam u
CTPYKTYpUPOBAaHHUE 10 pa3jiesiaM U TeMaM MPOrpaMMBbl 110 XUMHH, OIIPEEIISIEeT KOJINYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEpPUCTUKHU COJIEpP’KaHUs, PEKOMEHAYEMYIO IOCJEeI0BaATEIbHOCTh
U3YYEHHUS XUMHUU C y4ETOM MEKIIPEJAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKH y4eOHOTO
polecca, BO3pacTHBIX 0COOEHHOCTEHN 00yJarouXxcs, ONnpeaesieT BO3MOKHOCTH MpeIMeTa JUis
peannzanuu TpeOOBaHUI K pe3yabTaTaM OCBOEHHsSI OCHOBHON 00pa30BaTeIbHON MpOrpaMMBbl Ha
YpOBHE OCHOBHOTO 0011ero o0pa3oBaHusl, a Takke TpeOOBaHUM K pe3ynbTataM 00y4eHUs] X UMHUH
Ha YpOBHE Ilejied M3y4eHHs] NpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIbHOM
NEeSITENIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4€OHOTO COJIepKaHUsI.

3HaHHe XUMUU CIIY’)KUT OCHOBOM ISl (JOPMUPOBAHUS MUPOBO33PEHUS 00yUaloIerocs, ero
IPEJCTAaBICHUN O MaTEpPUAIIBHOM €JUHCTBE MHpPA, BXKHYIO POJIb UTPAIOT (POpMUpPYEMBIE XUMUEH
IIPEJCTABICHUS O B3aMMOIPEBPALICHUAX SHEPTUU U 00 3BOJIIOLUM BEIECTB B MIPUPOJE, O MyTAX
pemieHust TI00anbHBIX MpOOJIEM YCTOMUMBOIO Ppa3BUTUSL 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON U IKOJIOTHIECKOUN 0€30IMacHOCTH, TPoOIeM 3IpaBOOXpaHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peajM3allud BO3MOXHOCTEH Il camMopa3BUTHs U (opMHUpOBaHUS
KYJBTYpBbl TMYHOCTH, €€ 0011ei 1 (YHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ((OPMUPOBAHKE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydarouuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITEJIbHONM  y4eOHOM  JeATENbHOCTH,  JKCIIEPUMEHTAJIBHBIX U
HCCIIEIOBATENIbCKUX YMEHUH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKM3HM, Tak M B
poeccuOHaNbHON 1eATEIbHOCTH;

3HAaKOMHUT €O CIEeUU(UKON HAaydHOTO MBILIUICHHS, 3aKJIaJbIBACT OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a Ha €JMHCTBO MPUPO/BI U YeJIOBEKa, SBISETCS OTBETCTBEHHBIM 3TalloM B ((OPMUPOBAHUU
€CTECTBEHHO--HayYHOH TPaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHbIM
3HaHUSAM, K IPUpPOJE, K 4YeJNOBEKY, BHOCUT CBOH BKJIAJ B 3KOJIOTMYECKOE OOpa3oBaHUE
oOyJaronuxcs.

JlaHHble HampaBlieHUs B OOy4eHHUU XMMHUHU O0ECHeuuBarOTCs Crenu(puKoil coaepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM sIBISETCS IeJarornyeckd aJanTUPOBAHHBIM OTpaKECHUEM
0a30B0il HAyKN XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHUS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO O0IEro o0pa3oBaHMs OPUEHTHPOBAH HAa OCBOCHME
00y4aroMMHUCs CUCTEMbI NEPBOHAYATBHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX MOHATUN OPraHUYeCKOW XUMHH.

CtpykTypa coliepaHHs IPOrpaMMbl 10 XMMHU COPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ mzydeHuro. CopepaHue CKIaIbIBAETCS U3 CUCTEMBI MOHATUH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHUYecKodH peakuuu. OOe 3TH CHCTEMBI



CTPYKTYPHO OpPraHM30BaHbl 10 NPUHLUIY IOCIEA0BATEIBHOIO Pa3BUTHS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEICTaBICHUN 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;

— MPEICTaBICHUH 00 AIIEKTPOITUTUIECKOH TUCCOIIMALINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS paccMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKU IIOIYYEHHBIX H
OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS IIOCIEAOBATENbHO OT OJHOTO YPOBHS K JpYyromy,
BBIMIONTHAS (DYHKUMU OOBSACHEHHS] W TPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
MPaKTUYECKOTO IPUMEHEHUS U TIOJyYEHHs U3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIIOCOOCTBYET (OPMUPOBAHUIO MPEJCTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOW KapTHHBI MHUpPAa B JIOTHKE €€ CHUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yueHne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYCHHBIX YYEOHBIX IIPEIMETOB:
«Oxpyxaromuii Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipyn u3ydeHnr XUMUHN TPOUCXOAUT (POPMHUPOBAHHIE 3HAHUI OCHOB XMMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JEeSATENbHOCTH YEJIOBEKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO IMpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTeMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MIOJIOKEHUH, JOCTYNHBIX OOOOIIEHNH MMPOBO33PEHYECKOTO XapakTepa, s3blKa HAyKH, B
MPUOOLIEHUN K HAyYHBIM METOJIaM MO3HAHMsI IPU U3yYCHUH BELIECTB U XUMUYECKUX PEaKLUil, B
(GopMHUpPOBaHMM M pa3BUTHM [I03HABATEIbHBIX YMEHUH M UX MPUMEHEHUHM B Y4eOHO-
[I03HABATENbHON U yueOHO-HCCIEeI0BATENbCKON AEATEIBHOCTH, OCBOCHUH MPABUII 0€30I1aCHOTO
oOpaleHHs ¢ BEIECTBAMHU B IOBCEAHEBHOM KU3HH.

IIpy u3ydyeHUM XMMHUU Ha YpOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XXHOE 3HAYEHUE
IpUOOpeNu Takue Lel, Kak:

— (hopMupOBaHNE MHTEIIEKTYaJIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caM00Opa30BaHUIo,
COTPYIHUYECTBY, CAMOCTOSATEIBHOMY MPHUHATUIO PEIIEHUH, CHOCOOHOW ajanTHpOBaThCA K
OBICTPO MEHSIOILUMCS YCIOBHSM KHU3HH;

— HAamnpaBJICHHOCTh OOyuYeHHMs Ha CHCTEMaTH4YecKoe MpHOoOIIeHHne OOyJaromuxcs K
CaMOCTOSITEJIBHOM ~ IMO3HABAaTEIbHOM  NEATEIBHOCTH,  HAy4HbIM  METOJaM  IIO3HAaHU,
(OopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— olecrieyeHue YCIOBMH, CIIOCOOCTBYIOIIMX NPUOOPETEHUIO OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIFOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIHI ), UMEIOLINX YHUBEpPCAIbHOE 3HaUCHUE JUISl pa3IMYHbIX BUAOB JIEATEIBHOCTH;

— (hopmupoBanue obmiell PyHKIMOHAIBHONW M €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBSACHATh M OLICHMBATH SIBJICHUS OKPYXKAIOIIETO MHpa, UCHOJb3ys 3HAHUSA U
OMBIT, TOJYyYEHHbIE IPU HU3YYEHUH XHUMUHM, MPUMEHATh WX MpPU pEHIeHUH TMpodiieM B
MIOBCEHEBHOM JXU3HU U TPYIOBOM JEATENBHOCTH;

— (hopMupoBaHue y 00y4aronMXcsi F'yMAaHUCTUYECKUX OTHOIICHUH, MTOHUMaHUS [IECHHOCTH
XUMUYECKUX 3HAHUHM s BBIPAOOTKU HKOJIOTUYECKH LEIecOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOW NEATEIBHOCTH B LENIAX COXPAHEHHUS CBOErO 3/0POBbS M OKPYXAIOUIEH NPUPOIHON
Cpelpl;



— pa3BUTHE MOTHBALIUU K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO i CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHs OOIIEYETOBEYECKHX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouiIs U HAIIPAaBIECHHOCTH AaJbHEUIIETO 00yIeHHS.

OOm1ee yuCiIO 4acoB, OTBEACHHBIX /ISl M3YYEHHUS XMMUHU Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHus, coctariseT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEPKAHUE OBYYEHUA

8 KUJIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMHUM B KU3HU Ye€JIOBEKa. XHMHUS B CUCTEME HayK. Tema u
BemecTBa. Pu3HUecKWe CBOMCTBA BEUIECTB. ArperarHoe cocrosHue BemectB. llonsatue o
METOJIaX MOo3HaHUs B XuMuH. UncTeie BemecTBa u cMecu. CriocoObl pa3iesieHus: CMecen.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE dJeMeHThl. CHMBOJBI XHMHUYECKHX 3JEMEHTOB.
[IpocThie U cOKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckasi ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKMX DJEMEHTOB. 3aKoH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAsS aTOMHAast Macca. OTHOCUTENIbHASI MOJIEKYIISIpHAS
Macca. MaccoBas J0JIsI XUMHYSCKOTO 3JIEMEHTA B COEIHHEHUM.

KonnuectBo BemecrBa. Monb. MonsipHass macca. B3anmMOCBSI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Trl mo popMysiaM XUMHUUYECKUX COSTMHEHUH.

@uU3NYECKUEe W XUMHUYECKUE SBJICHUA. XUMHUYECKas peakius U €€ MNPHU3HAKUA. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccuukanus XMMHUECKUX PeaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeIeHHsI, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHYECKOW TOCYIOH, MpaBWJIaMd paObOTHl B JIAOOpATOpPUH M MPUEMAMHU
oOpareHus ¢ JabopaTopHbIM O0OpPYIOBAaHUEM, M3YYCHHE M OMNMUCAHUE (PU3NUECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHUE (PU3NUYECKUX (TIAaBIICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KUTIEHUE W KOHJCHCAIUs BOJBI) M XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBAaHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KUCIIOTOM) sIBJICHUH, HAOII0IeH e
W ONHWCAaHWE TIPU3HAKOB TMPOTEKAHWUS XMMHUYECKMX peakmuil (pa3joKeHWe caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIIOTHI C XJIOpUIIOM Oapus, pasiokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coym meaum (II), m3ydeHme crocoOoB
paszeneHuss CMecel: C IMOMOIIbI0 MarHuTa, (PUIbTpOBaHWE, BHIAPUBAHUE, JIUCTHILIAIINS,
xpoMarorpadusi, TPOBEJACHHE OYHUCTKHM TIOBAPCHHOM COJIM, HAONIOJCHWE M OIMCaHUe
pe3yJAbTaTOB MPOBEIACHUS OMNbITA, WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHS MacChl, CO3JaHHuE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYECKUX BellecTB

Bo3ngyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — 371€MEHT M IPOCTOE BEIIECTBO.
Haxosxxnenue kucimopoja B mpupoje, GU3NYecKue ¥ XUMUYECKUE CBOKWCTBA (PeaKIuu TOPEHUs).
Oxcuppl. Ilpumenenue xkucnopoga. CrnocoObl TMONydeHHUs KUCIOpoJa B JlabopaTopuu U
npoMeleHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomnHas MoIubUKaius
KHCIJIOPO/J1a.

TemmoBoit ekt XUMHUECKON peaklud, TEePMOXUMHUYECKHE YpaBHEHHs, OK30- U
SHAOTEPMHUUYECKHE peakiuu. TOIMIMUBO: Yroib W MeETaH. 3arps3HEHUE BO31yXa, YCUJIEHUE
MApHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CIOSL.

Bomopon — »snemeHT M mpocroe BemecTtBo. HaxokaeHue BogopojJa B IMPUPOJE,
(busznuecKrue U XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI MoydeHus. KuciaoTel u conu.

MonsipHblil 00bEM ra3oB. PacuéTsl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnueckue cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOPbL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi A0jsi BELIECTBa B
pactBope. XumMudeckue cBoWcTBa BOJbl. OcHOBaHMs. Poyib pacTBOPOB B MPUPOJAE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B mpHpoje. 3arps3HEHHE MPUPOJHBIX BojA. OXpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeauHeHuid. Oxcunpl. Kitaccupukanus OKCHIIOB:
cojieoOpa3ymomie (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HecosneoOpaszytone. Homenknarypa
oKkcu10B. DU3nUECKUe U XMMHUECKHE CBOMCTBa OKCcUIOB. [loyueHue okcuios.

OcnoBanms. Kiaccudukanus oOcCHOBaHWH: MIEIOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmii. ®Pu3MyYecKMe M XUMHUYECKHE CBOWCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUH.

Kucnotel. Knaccudpukamus kucnot. Homenknatypa kucinor. Ou3nuecKue ¥ XUMHUIECKUE
cBoiicTBa kucaoT. P akruBHoctu metaiuioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenxknarypa cozeil. @usznueckue U XUMHUYECKHE cBOMcTBa coseil. [lomyuenue
COJIEH.

['enernueckas cBs3b MEXKIY KJIacCaMM HEOPraHUYECKUX COEIUHEHUMH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIEJIEHNEe COJIepKaHus KUCIOpoJia B BO3AyXe, MOJIyueHue, coOupaHue,
pacro3HaBaHHe M HM3y4eHHE CBOMCTB KHCJIOpOJa, HAOIIOJEHHE B3aUMOJCUCTBHS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U MpEKpalleHHs] TOpeHus (1oxkapa), 03HaKOMJIEHUE ¢
oOpa3liaMu OKCHJOB W OIMCAaHHE MX CBOICTB, IMOJy4YeHHE, cOoOHMpaHHe, pacro3HaBaHUE U
M3y4YeHue CBOWCTB BOJOpojaa (TopeHue), B3aumMmojeicTtBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOXHO HCIOJIb30BaHUE BUJIEOMATEPHAIIOB), HAOMI0IeHHEe 00Opa3IOB BEIIECTB KOJIUYECTBOM
1 MoJb, UccneaoBaHNE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IUYHOW PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM [10JIell PacTBOPEHHOTO BEIIECTBA,
B3aMMO/JICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXHO HCHOJIb30BaHHE
BHJIEOMATEpPUANIOB), UCCIIEJOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHHsSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumojieiictBust okcuna menu (II) ¢ pacTBopoM cepHOIl KHCIOTBI, KHCIOT C METaJUIaMH,
peakuuii HEeWTpaau3aluM, I[OJYyYEHHE HEpPacTBOPUMBIX OCHOBAHWM, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHenmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

IMepuonuyeckuii 3axkon u Ilepuoamyeckasi cucrema xumMudeckux 3jiementoB JI. U.
MenpgesieeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mOMBITKM KJIACCU(PUKALMKA XUMHUYECKUX djeMeHToB. [loHsTHE 0 Trpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TAJIOTeHbl, HHEPTHBIE Ta3bl).
DneMeHTBI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUIBI U THIPOKCU/IBL.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema XuMHueckux odemeHtos J[. .
MenneneeBa. KopoTkomepuonnas u anuHHomnepuogHas ¢opmbl [leprogudeckoid CUCTEMBI
xumuyeckux osneMmeHTtoB JI. M. Menneneea. lIlepuonsl u rpynmbl. DU3HYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIXx sAnep. Mzorombel. Onextponsl. CrpoeHue
AIIEKTPOHHBIX 000J0UYEK aTOMOB MepBbIX 20 XUMHUYECKUX 37eMeHTOB [leproaudeckoii CUCTeMbI
J. W. MenneneeBa. XapakTepUCTHKA XUMHUYECKOTO DJJIEMEHTA IO €ro IOJIO)KEHHIO B
ITepunoaunueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTU U3MEHEHUS paauyca aTOMOB XUMHUUYECKHUX 3I€MEHTOB, METAJUIMUYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IpyIIaM U MEPUOAAM.



3nauenue [lepuoanyeckoro 3akoHa u Ileproaudyeckoil CUCTEMbl XUMHYECKUX JIEMEHTOB
JUIsl pa3BUTHA HayKu U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBS3b. KoBanentnas (monstpHast u HETOJIsIpHas) CBSI3b.
DNEeKTPOOTPULIATELHOCTh XUMHUECKUX 31eMeHTOB. loHHast CBSI3b.

Crenenp  okucieHus. OKHUCITUTEIBHO--BOCCTAHOBUTEIbHBIE — peakiuu. lIporecchbl
OKHCIICHUS U BOCCTAHOBJICHUSI. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3YYCHHE OO0pa3IOB BEIICCTB METAUIOB M HEMETaUIOB, B3aUMOJICHCTBUE THJIPOKCHIIA
[IMHKA C PAacTBOpPaMHU KHUCIOT M IIEJOYeH, MPOBEIECHUE OMBITOB, WIUTIOCTPUPYIOUIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIIUK (TOpeHre, peakiiuy pa3ioKeHUsI, COSTUHEHU).

Meostcnpeomemmnunie ceasu

Peanuzarust MeXIpeAMETHBIX CBSI3€H MPU U3YUYEHUHM XUMUU B § KIIACCE OCYIIECTBIISCTCS
Yyepe3 HCIOJb30BaHME KaK OOIIUX €CTECTBEHHO--HAyYHBIX TMOHSTHH, TaK W TOHSTHH,
SIBJISTIOLIIAXCS] CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IUKIIA.

OO0mme ecTeCTBEeHHO--HAyYHbIE TOHATHS: HAY4YHBIM (DaKT, THIOTE3a, TEOPHsl, 3aKOH,
aHalnu3,  CHHTE3,  Kilaccuukanus,  MEePUOJUIHOCTh,  HAOIIOJEHUE,  DKCIEPUMEHT,
MO/ISTUPOBAHNE, U3MEPEHHUE, MOJICITb, SIBJICHUE.

®dusmka: Marepus, arToMm, D3JEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJ, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKHI 3apsii, BEIIECTBO, Telo, O0BEM, arperatHoe
COCTOSIHUE BEIECTBA, ra3, (U3WYeCKHe BETUYMHBI, €IUHHIBI MU3MEPEHHUs, KOCMOC, IJIAHETHI,
383151, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJE3HbBIE
HCKOIaeMblI€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XuMHYecKasi peakiusi

[lepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHYecKux dyemeHtoB [ .
MenneneeBa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBONCTB XHUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJAOB, Kallis, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUHU C
MOJIOKEHHEM 1JIeMeHTOB B [leprnoanyeckoii cucteMe U CTPOEHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBS3H. THUIBI KPUCTAIIMUECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIUYECKOW PEMIETKHM U BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KiaccaM HEOPraHUYECKUX COCIWHEHUH, MeHeTHuYecKas
CBSI3b HEOPraHUYECKUX BEUIECTB.

Knaccudukarus XUMHUYECKUX PeakIuil 0 pa3TUYHbIM MpH3HAKaM (M0 YKCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIeCTB, MO TEIIOBOMY 3¢ (deKTy, M0 HU3MEHEHUIO CTeNeHe
OKHUCJICHUS XUMHUYECKHX 3JEMEHTOB, 10 O0OpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMHUUYECKHE PEAKIINU, TEPMOXUMHUYECKUE YPABHEHUSI.

[TonsitTne o ckopocTu XxuMudeckoi peakiuu. [loHarue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. [[oHSATHE O TOMOreHHBIX M TeTEepPOTreHHbIX peakiusax. llonstue o
karanuze. [loHsTHe O XuUMHUEeCKOM paBHOBecHMH. DaKTOphl, BIMSIONIME HA CKOPOCTh
XUMHUYECKON PEaKIMU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHUCIIUTENEHO-BOCCTAHOBUTENIBHBIE PEAKIH, JJICKTPOHHBIM OanaHC OKUCIUTEIBHO-
BOCCTAaHOBUTEIbHON peakuuu. CocTaBiIeHHE YPAaBHEHHM OKHCIUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKIuii ¢ UCTIOJIb30BAaHIUEM METOA MIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALMU. DJIEKTPOJIUTHI U HEEKTPOJIUTHL. Kartnonsl,
aHUOHBI. MeXaHM3M [HCCOIMALIMM BEUIECTB C PA3JIMYHBIMM BHUJIAMU XUMHUYECKOW CBS3H.
Crenenp aucconuanyy. CUIIbHBIE U CJIa0bI€ AJIEKTPOJIUTHI.

Peakuuu moHHOro oOMeHa. YciaoBHs MPOTEKaHUsl peaklUUi MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHsS peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIpEICTaBICHUM 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHble peakUMM Ha HOHBI.
[TonsiTHE O THAPOIU3E COJICH.

Xumuueckuit IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMHU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METaJJIOB M HEeMeTauloB (rpaduTa M anmasza), CIOXKHBIX BELIECTB (XJIOpHAa HaTpus),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUECKOM peakIuu OT BO3JACHCTBUS pa3iMYHBIX
(bakToOpoB, HCCIEeOBaHUE SJIEKTPOIIPOBOJHOCTH PACTBOPOB BEILECTB, IMpollecca JAUCCOLUAIMU
KHUCJIOT, IIejo4Yell MU cojeil (BO3MOKHO HCIIOJIb30BAaHME BHUIECO MAaTepuasoB), IMPOBEJIECHUE
OTIBITOB, WITIOCTPUPYIOUIUX MPU3HAKU MPOTEKAHUS peaklnii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BbIJeJIEHHE ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX PUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pas3liokKeHHs, COeAUHEHUS),
pacro3HaBaHHE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAueCTBEHHBIX pEaKIMi Ha HOHBI,
peleHne SKCIepUMEHTAIbHbIX 3a1a4.

Hemeranibl U X coeUHEHUS

OOmiast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHMsI aTOMOB, XapaKTEpHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BEIIECTB — TIaJOTE€HOB.
XUMHUECKUE CBOMCTBa Ha MpuMepe xJjopa (B3auMOJEHCTBHE C MeTaulaMH, HeMeTaJulaMHy,
menouamu).  Xuopoojopos. ConsiHasg KHUCIOTa, XUMHUYECKHUE CBOWCTBA, IOJIy4EHHE,
npuMeHeHue. JlelcTBUe XJI0pa U XJI0POBOAOPO/Ia HA OPraHu3M uesoBeka. Bakneiue xnopusl
U MX HaXOXJEHHUE B IPUPOJIE.

O6mrass xapaktepuctuka 3meMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pU3HYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOAa U cepbl. AJUIOTPONHbIE MOIU(PHUKAIMU KHCIOpOJa U cepbl. XMMHUYECKHE CBOWCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (GU3MYECKHe M XMMHYECKHE CBOMCTBa
(oOmme Kak MpeICTaBUTENs Kjacca KHUCIOT M crenuduueckue). XUMHUYECKUE peakluy,
JeKallie B OCHOBE IPOMBILIUIEHHOIO Cloco0a MOIydeHUs cepHOM kucioTel. [Ipumenenue
cepHOi kucaoThl. CoNM CepHOM KMCIOTHI, KAUeCTBEHHAs peaklys Ha cyabgaT-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B MpHUpoAe. XHUMHUYECKOE 3arps3HEHUE OKPYXKAlolleW Ccpelsl
COEJIMHEHUSIMH cepbl (KUCIOTHBIE IOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 53J1eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUs. A30T, pacHpOCTpaHeHHWE B Npupoje, (Qusnueckue u
XUMUYecKkue cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero (pU3nUecKue 1 XUMHUECKIE
CBOICTBA, MosyueHue U npuMenenue. Conm aMMOHUS, UX (U3NUYECKHE U XUMHUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuMss Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XUMHUYECKHME CBOIicTBa (0oO0LIMEe Kak TMpeACTaBUTENsl Kjacca KHUCIOT |
cneun¢puyeckue). Vcnonap3oBaHne HUTPATOB M COJEM aMMOHHUS B KayeCTBE MHUHEPAJbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpellbl COSAMHCHUSIMH a30Ta (KHCIOTHBIE
JOX/IM, 3arps3HEHHe BO31yXa, MOYBBI U BOA0EMOB). Pocdop, ammorponHble MoaMpUKAIUN
dochopa, duznuyeckne u xummuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XUMHYECKHE CBOICTBa, moiydeHue. Mcnonb3zoBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB I[VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENICHU OKHCICHHS. YTIIEPOM, aJUIOTPOIHBIE MOJU(HUKALNN, PACTIPOCTPAHEHHE B
npupoie, PU3nIecKre U XUMHUECKUE cBoKCTBa. AncopOnmsi. KpyroBoport yriepoaa B mpupoe.
Oxcunel yriepona, ux Gu3nyeckne U XMMUYECKHEe CBOWMCTBA, NEHCTBUE HA )KUBBIE OPraHU3MBI,
MOJIyYE€HUE U MPUMEHEHHE. DKOJIOTHYECKHe MPoOIeMBbl, CBsi3aHHbIE ¢ OKcuaoM yriepoaa (IV),
THIOTe3a TII00ATBHOTO TOTEIUICHHs KIUMarTa, TMapHUKOBBIH 3¢ ¢deKkT. YronpHas KuciaoTa u eé
cony, WX (U3MYeCKHe W XWMHUYECKHe CBOMCTBA, TOJy4YeHHE W TNpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl.  Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIE TTOHATUS 00 OPraHWYECKHUX BEHIECTBAX KaK O COCNMHEHHSIX YIiIepoja
(MeraH, 9TaH, OSTWUJIEH, alleTWIEH, STaHOJ, IJMIEpPUH, YyKCycHass Kuciota). IlpuponHsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojb, HNPHUPOJAHBIM Ta3, HEPThb), MPOAYKTHl HX MEpepadOTKH
(6eH3uH), UX pOJb B OBITY U MMPOMBIIIIEHHOCTH. [[oHATHE 0 OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oenmkax, yrieBoJaXx — W WX pPOJM B JKH3HH YeNOBeKa. MarepuanbHOEe eIUHCTBO
OpraHMYECKUX U HEOPTraHNYECKUX COCIUHEHUH.

Kpemuwnii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, TOJIyUCHHE U TPUMCHECHHE.
Coenunenuss kpemHusi B mpupone. OOmue mnpexacraBieHus o6 okxcume kpemuus (IV) wm
KpeMHHEeBO# kuciote. CHIIMKATHI, UX UCIIOJIb30BAaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHele
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30MMacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuil IKcnepumenm:

M3y4YeHHe 00pa3loB HEOPTaHMYECKHX BEILECTB, CBOMCTB COJITHON KHUCIOTHI, TIPOBEACHUE
KaueCTBEHHBIX PEAKIUI Ha XJIOPUA-UOHBI U HAOMIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OTBITHI,
oTpaxaromue (GU3NYECKUe U XMMHUYECKHE CBONCTBA rajoOreHOB M MX COCOUHEHHH (BO3MOKHO
UCII0JIb30BaHME BUACOMATEPHUATIOB), O3HAKOMIIEHHE ¢ oOpa3laMu XJIOpUAOB (TaloreHUIOB),
O3HaKOMJIEHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJICOMATEPUANIOB), HAOMIOJEHHE Tpolecca OOYrnuBaHMs — caxapa 1OJ  JIHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yYCHHE XUMHYECKUX CBOWCTB pa30aBJICHHOI CEepHOI
KHUCITIOTBI, TIPOBEJICHHE KAaYeCTBEHHOU peakiuu Ha cynb(arT-uoH U HAOMIOEHUE TMpH3HAKa e
MPOTEKAaHUs, O3HAKOMJICHHE ¢ (PU3MYECKMMH CBOWCTBaMHU a30Ta, docdopa M HX COCTUHEHHI
(BO3MOXKHO HCII0JIb30BaHHE BUJIEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (PoCchOpHBIX y10OpEeHNUH,
MoJIlydeHHe, coOupaHMe, paclio3HaBaHME M U3yYCHHME CBOMCTB aMMUaka, IpoBeACHUE
KayeCTBEHHBIX pEaKUMid Ha HOH aMMOHMA M (ocdarT-HOH U H3Y4YEeHUE MPHU3HAKOB UX
IIPOTEKaHMsl, B3aMMOJICHICTBHE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI ¢ MeAbI0 (BO3MOXHO
UCIOJb30BAHUE BHUIEOMATEPHUATIOB), M3YUYE€HHE MOJeNell KpUCTAIUIMYECKHX PEeHIETOK ajMasa,
rpaduta, ¢ymiepeHa, O3HAKOMIJIEHHE C TPOIECCOM aACOPOIMH PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM U YCTPOICTBOM MPOTUBOrasa, MojiydeHue, cooupanue, pacro3HaBaHue
U M3y4YeHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpPOBEJCHHE KAYeCTBEHHBIX peakluil Ha KapOoOHAT U
CHJIMKAT-UOHBl M M3y4YE€HUE TPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHE C MNPOJIyKUIHEH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PELICHNEe IKCIIEPUMEHTAIbHBIX 3a7ay 1o Teme «BaxHelmue
HEMETAJUTbl U MX COCTUHCHUS.



MeTaJuibl M UX COEIMHEHUS

OOmiasi xapakTepHCTUKa XWMHUYECKUX JJEMEHTOB — METAUIOB Ha OCHOBAaHWHM WX
nosnoxeHus B [lepuoanueckoil cucreme xumudeckux ieMeHToB [l. . MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTasioB. MerauiMueckas CBs3b M METAJUIMYECKas KpUCTaUIMuecKas
peméTka. DJIEeKTPOXUMUYECKUN Pl HanpsDKeHUH MeTamuioB. DU3MYECKHEe U XUMHYECKHUE
cBoiicTBa MeTaiyioB. OOmuMe crnocoObl noixydyeHus mMeTtaioB. IloHATHE O KOpPpO3UM METaIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI KX OT KOppo3uu. CruiaBsl (CTajb, YyTr'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHUE B OBITY M MPOMBIIILIEHHOCTH.

[[lerounble MeTauIbL: NOJI0KEeHUE B [leproinueckoil cucteMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa, CTpOCHHE WX aTOMOB, HaXOXJEHHE B Npupoae. OPU3NYECKHE U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpusl U Kanusi). OKCUABI U TUAPOKCUIBI HATpHs U Kanus. [IpuMmeHeHue
IIETOYHBIX METAIUIOB U UX COCTUHEHUH.

[Ileno4yHO3eMENBbHBIE METAUIBI MarHui M KajblUi: TMojokeHue B [lepnoanueckoit
cucremMe xumudeckux sneMmeHToB [[. M. MeHneneeBa, CTpOEHUE WX ATOMOB, HaxXOXKJICHUE B
npupojae. Ousznyueckne U XMMUYECKHE CBOMCTBA MarHusl U KaJiblusa. BaxkHeillme coenrHeHus
Kanpus (OKCHUJI, TUAPOKCU], coyin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMuHMiL: nosioxkeHue B llepuonnueckoil cucrteme XuMu4eckux siaeMeHtoB [ .
MenneneeBa, CTpOEHHE aTOMa, HaXOXJIEHUE B Mpupoae. PU3nyecKre 1 XUMHYECKUE CBOMCTBA
ATFOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckoit cucrteme xumudeckux osaemeHtoB [l .
MenneneeBa, CTpOCHHE aTOMa, HaXOXkJAeHUE B npupoae. OPu3ndyeckne 1 XMMHUUYECKHUE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (II) m xemesa (III), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHE C O0pa3laMy METa/UIOB M CIUIaBOB, HUX (PU3UYECKHUMH CBOWCTBaMH,
W3Yy4YEeHHUE PE3yJIbTaTOB KOPPO3UWH METAJIOB (BO3MOXHO MCIIOJIb30BAHUE BUIEOMATEPHUAIIOB),
0COOCHHOCTEH B3aMMOJCHCTBYS OKCUAA KAJIBLIMS U HATPUS C BOJIOH (BO3MOXHO MCIOJIb30BaHUE
BUJICOMATEPUAIIOB), HCCIIEOBAHHE CBOMCTB KECTKOW BOJIBI, MpOIlecca TOPEHUS JKele3a B
KUCIopoe  (BO3MOXHO  HCIOJb30BaHUE  BUACOMATEpHUAJOB), IMPU3HAKOB  IPOTEKAHUSA
KAaueCTBEHHBIX pEaKIMii Ha MOHBI: MarHus, KajblMs, allOMUHUA, UHKa, *ene3a (II) u xenesza
(II1), memu (I1), HaGMrOACHME M OTIMCAHUE MPOIIECCOB OKPAIIMBAHMS IJIaAMEHU MOHAMHU HATPHS,
Kamusl U KaJblyg (BO3MOXHO HCIIOJb30BaHHE BUAEOMATEpUAIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJIA aJTFOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHellne MeTajlyibl U UX COCTUHEHUSD.

X¥MHUSA U OKpYKAaIIas cpeaa

BemectBa n maTtepuansl B MOBCETHEBHOW KU3HU YelloBeKa. be3omacHoe MCHoJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. IlepBas momomp mpu XUMHYECKUX OXKOTrax H
OTpPABJICHUSIX.

XuMHYecKoe 3arpsi3HEHHE OKpYyKarolel cpeabl (MpenenbHas JomycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKCcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CTJIAaBbI METAJUIOB, TIOJTUMEPHBIE MaTEPHAIIBI).

Mesicnpeomemmnuoie cea3u

Peanuzarust MexXnpeaAMETHBIX CBSI3€M MpU U3Y4YEHUHM XUMUU B 9 Kilacce OCYILIECTBISETCA
yepe3 UCIOJb30BaHWE KaK OOMMX eCTECTBEHHO-HAYYHBIX TMOHATHN, Tak U TOHSATHHA,
SIBJISTFOLLIUXCS] CACTEMHBIMU JIJIs1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



OOme ecTecTBEHHO-HAYYHBIE MOHATHSA: HAYYHBIM (pakT, rumoresa, 3aKOH, TeOpus,
aHanM3,  CHHTE3,  Kilaccu(ukamus,  MEepHOJAWYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICIIMPOBAHUE, U3MEPEHUE, MOJICIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOTIOT Hsl, MaTEpUAIIbI.

@dwusmnka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHA, H30TOIbI,
paZiMoOaKTUBHOCTb, MOJIEKYJA, DJJEKTPUUECKUN 3apsf], MPOBOAHMKH, IOJIYIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, T'as,
pacTBOp, pacTBOPHUMOCTb, KpPUCTAJUIMYECKas pEHIETKa, CIUIaBbl, (U3WYECKHE BEIUYMHBL,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

Bbuonorusi: ¢orocunres, npixanue, Oumocdepa, sKocucTeMa, MHHEpAIbHBIE YI0OpeHUs,
MHUKPO3JIEMEHTBI, MaKpPOAJIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TOPOJbBI, IOJE3HbBIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHUS IPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUS
JOCTUTAIOTCS B XOJI¢ 00YUEHUsI XUMUU B SIUHCTBE yUeOHOW U BOCIIUTATEIILHOM JACATEILHOCTH B
COOTBETCTBUU C TPAAUIUOHHBIMH  POCCUUCKHMH  COIMOKYJAbTYPHBIMH ¥  JYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU, MPUHSATHIMH B OOIIECTBE MpaBUJIAMH W HOPMaMH IMOBEIACHHS U
CIIOCOOCTBYIOT IIPOIIECCaM CAMOTIO3HAHWS, CAMOPA3BUTHS M COIIMATTU3AINN O0yIarOIIIXCS.

JIMIHOCTHBIE PE3YIbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIHUXCS PYKOBOICTBOBATHCS
CUCTEMOW TO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIIMH M pACIIMpPEHHE OMBITA JCITCILHOCTH Ha €6
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA:

IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYTHOMY
HACJICJIUIO, TIOHWMAHWS 3HAYCHUS XHUMHYCCKOW HAyKH B KH3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHON WH(pOpPMANMEH O MEPEIOBBIX JOCTIKEHUSAX W OTKPBITHSIX
MHPOBOM M OTCYSCTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYJYHBIX 3HAHHUSX 00 YCTPOHCTBE
MUpa 1 oOLIeCTBa;

2) rpamIaHCKOr0 BOCIIUTAHUSA:

MPEJICTaBJICHUs] O COLMAIbHBIX HOPMAax M MpPaBWJIaX MEXJIMYHOCTHBIX OTHOIICHHUH B
KOJUIEKTHBE, KOMMYHUKAaTHBHOU KOMIIETEHTHOCTH B 0OLIECTBEHHO TI0JIE3HOH,
yueOHO-HCCIIeI0BATEIbCKOM, TBOPYECKOM M JAPYrUX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHOMN JESITELHOCTH MPHU BBIMOJTHEHUN Y4EOHBIX, TI03HABATEIbHBIX 33/1a4,
BBITIOJIHEHUM XUMHUYECKHX DSKCIIEPUMEHTOB, CO3JaHUHM Y4E€OHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO ¥ B3aUMOTIOMOILM B Ipoliecce 3TOi y4eOHOH AeATeabHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IOBEJEHUE M IOCTYNKH CBOMX TOBAapHINEW C MO3UIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TO3HAHMSA:

MHPOBO33PEHUYECKUE  MPEJICTaBICHUS O  BEIIECTBE W  XUMHUYECKOM  peakium,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKd M COCTABISIOIIME OCHOBY IS
MOHUMAHMS  CYIIHOCTH HAyYHOW KapTUHBI MHUpa, NpPEACTaBIeHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIbI, B3aMMOCBA3SX YEJIOBEKa C MPUPOJHOMN Cpeloi, 0 poJsiu
XMMHH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAINpaBJICHHbIE HA IOJyUY€HHE HOBBIX 3HAHUN IO XHUMHUH,
HeoOXomuMble 71 OOBACHEHHUs HaONIOaeMbIX IMPOIECCOB U SIBICHMI, IMO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATENECKON KYIbTYpPhI, B TOM YHCII€ HABBIKOB CAMOCTOSITENILHOM pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOHN JHUTEpPaTypOl, JOCTYIMHBIMU TEXHHMUYECKUMHU CPEACTBAMHU
MH(OPMALMOHHBIX TEXHOJIOTHH;

HWHTEpeC K OOYYeHHUI0 M TO3HAHHIO, JIOO003HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUIO, IPOEKTHOW M HCCIEAOBATEIBCKON NEATENBHOCTH, K OCO3HAHHOMY BBIOODY
HaIMpPaBJICHHOCTH U YPOBHS OOy4YEeHHUsI B TajbHEHIIEM;

4) dopMupoBaHHS KYJIbTYPHI 310POBbS:

OCO3HAHHE IICHHOCTH JKHU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO,
YCTaHOBKH Ha 3JI0pPOBBI 00pa3 JKU3HH, OCO3HAHHWE TNOCIEACTBHA W HEMPHITHE BPEIHBIX
MpuUBBIUEK (YHOTPEONEHUSI alKOTOJsl, HAPKOTHKOB, KypEHHUs), HEOOXOIUMOCTH COOIIOACHUS



mpaBwI 0€30MacCHOCTH MPH OOpAIEHUU C XUMHUYECKAMHU BEIIECTBAMHU B OBITY M pealbHOU
KU3HU;

5) TpyA0BOr0 BOCIMTAHMS:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOGECCHI U TPYAa pa3InIHOrO POJa, YBAKCHHE K
TPpyly W pe3yjabTaraM TPYIOBOW JEATENHHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHUS
MpeAMETHBIX 3HAHWW TI0O XWMHH, OCO3HAHHBIM BBHIOOP WHIAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHHsl C y4ETOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XUMUHU,
0OIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmenrHoi npogecCHOHaNbHON AeATENFHOCTH U
pa3BHUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJIJAITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) ’KO0JIOrM4eCKOro BOCIIUTAHHUSA:

9KOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emIle,
OCHOBE €€ CyIEeCTBOBaHMS, MOHMMAHWE IEHHOCTH 3JI0POBOTO0 M Oe30macHOro obOpasa >KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBUil OE30MaCHOTO MOBEICHUS TIpH paboTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIHX, YTPOKAIOIINX 3JJ0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble TPH W3YYCHHUH XUMHUH, I PEHICHUS
3a7a4, CBSI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPENOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa IKOJOTUUECKHX MPOOJeM U IMyTel MX PEIICHHs
MOCPEJCTBOM METOJIOB XUMUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLMAIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampeIMETHBIX pe3yJIbTaTOB BBIICISIOT 3HAUYMMBbIE Ul (POpMHUpOBaHUS
MHPOBO33pEHHUs OOlIeHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUMOTe3a, (aKT, cUcTeMa,
MIPOLIECC, IKCIIEPUMEHT U APYroe.), KOTOPbIe UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
IpeaIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUHU M3 ATHX IPEIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAy4yHOM KapTUHE MHpa, U yHUBEpCalbHble y4eOHBbIC NEHCTBHUS (I103HABATEIbHbIC,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHEeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY IUIAHUPOBAHUIO U OCYIIECTBICHHUIO YU€OHOU J1eATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3oBble 1ornueckue 1eMCTBUA:

YMEHUSI MCHOJIb30BaTh MMPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHMM 3HAHMM:
pacKpbiBaTh CMBICT XMMHUYECKHX TOHSATHH (BBLICIATH WX XapakKTEpHbIE MPHU3HAKHU,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMU), UCIIONIb30BATh MOHATHUS AJS1 OOBSICHEHHS
OTIENbHBIX (DAaKTOB U SIBICHUMN, BBIOMPATh OCHOBAHUS M KpPUTEpUU s KiIaccu(UKauu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEaKLIMi, yCTaHABIUBATh IPUUMHHO-CIIEICTBEHHbIE CBSI3H
MeXay 00bEKTaMU U3YYEHHUS, CTPOUTH JIOTHUECKUE pacCyXIeHusl (MHAYKTUBHEIE, e TyKTUBHbIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITFOUYCHHUS;

YMEHHE TPHUMEHSTHh B IMPOLIeCCe MO3HAHMS MOHATHUS (TMpeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpa3oBBIBATH IIHPOKO
MPUMEHSEMbIE B XUMHH MOJIeIbHBIEC MPEACTABICHUS — XUMUYECKHI 3HAK (CUMBOJI DJIEMEHTA),
XxuMuueckas ¢opMyna U ypaBHEHHE XHMHUYECKOW pEakIuu — TMpU pEHIeHHHd Yy4eOHO-
MO3HABATENbHBIX 33/lad, C Y4YETOM OTHUX MOJEIBHBIX TMPEJACTaBICHUN BBISBIATH U
XapaKTepH30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHYECKUX PEaKUUl, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPHUYUHHO-CIEACTBEHHBIE CBS3H U
MPOTUBOPEUHS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

ba3zoBble uccienoBare/bCKue 1eHCTBUA:



YMEHHUE HCIOJIb30BATh MOCTABICHHBIE BOMPOCH B KayeCTBE MHCTPYMEHTAa INO3HAHHUSA, a
TaKKe B KauyeCTBE OCHOBBI JUii (OPMHUPOBAHMS TUINOTE3bl MO MPOBEPKE IPaBUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHre OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TMPOBEACHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATH 32 XOJIOM MpPOIecca, CAMOCTOSTENIFHO MPOTHO3UPOBATH €TO
pe3ynbTar, (GopMyIHpoBaTh 00OOIIEHHS W BBIBOJBI IO pe3ylIbTaTaM IMPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMEHHUE BBIOMPATh, aHATU3UPOBATh U HHTEPIPETUPOBATH HH(OPMAIIUIO PA3INIHBIX BUJOB
1 (OpM TIpEICTABIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIUTepaTypa
XAMUYECKOTO COJIep)KaHWs, CIPaBOYHBIE TMocoOus, pecypchl MHTepHeTa), KpUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSATh PAa3JIMYHbIE METOJIBI M 3aIPOCHI IPU MOUCKE B 0TOOpe MHPOPMAIINU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAMMBIX JUTS BRITIOJTHEHUST YI€OHBIX U TTO3HABATEIBHBIX 3a/1a4
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B OONACTH WCIOJIB30BaHMS HH()OPMAIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPOH aKTHUBHOTO WCIIOB30BAHUS Pa3IMYHBIX
MTOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (OpPMY TpenCTaBICHUS
nHGOpMAIIMYA W WITIOCTPUPOBATH pENIaeMbIe 3a/1a4d HECIOKHBIMH CXEMaMH, JAHarpaMMaMH,
npyruMu popmamu rpaduKku U UX KOMOUMHAIUSIMUY;

YMEHHE MHCIOJb30BaTh M aHAJM3UPOBAaTh B Mpolecce y4eOHOM W HCCIeN0BaTENbCKOM
JeSITeNbHOCTH UHPOPMALIUIO O BIUSHUU MPOMBILIUIEHHOCTH, CEIHCKOTO XO35SHUCTBA U TPAaHCIOPTa
Ha COCTOSIHUE OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUA:

YMEHHUsS 3aJaBaTh BOMPOCH (B XoJe nauamora W (Wiu) JTUCKYCCHH) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCHUTENIBHO BBIMOJIHEHUS
MIpeII0KEHHOM 3a/1a4H;

YMEHHUSI IPEACTABISATh MOJy4YeHHbIE PE3YAbTaThl TO3HABATEIBHON JAESITETLHOCTU B YCTHBIX
U THUCHBMEHHBIX TEKCTax; JejaTh IPE3CHTALMI0 PE3YJAbTaTOB BBIMOJHEHUS XUMHYECKOTO
JKCIEpPUMEHTa (J1abopaTOpPHOrO OTbITa, JAOOPATOPHON pabOThI MO HCCIEIOBAHUIO CBOMCTB
BEIIIECTB, YUeOHOTO MPOCKTA);

YMEHHsI yUeOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW MO3HABATENbHOU U
UCCIIEIOBATENIbCKON JIEATEIbHOCTH NpU PELICHHH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBe yuéTa
oOLIMX HMHTEPECOB W COTJIACOBaHMS MO3UIMHI (0O0CyXkAeHHus, OOMEH MHEHHUSMHU, «MO3TOBbIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBUIA, ONpeAeTIeHUEe KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

Pery1siTuBHbIEe YHMBepcaabHble Y4eOHbIe JelicTBHA:

YMEHHUE CaMOCTOSITENIEHO ONPEAENATh LeNU JeITeIbHOCTH, TUIaHUPOBaTh, OCYLECTBIATH,
KOHTPOJIUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATENBHOCTh, BBIOMpPATh
HauOosiee H(QeKkTuBHbIE CIMOCOOBI pelieHHs Y4yeOHbIX UM TO3HaBaTelIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTaBJIATh WJIM KOPPEKTHPOBATH NPEIIOKEHHBIM alrOpUTM JIeHCTBUN Npu
BBIMIOJTHEHUH 33JaHUN ¢ y4€TOM TMOJIydeHHMsS HOBBIX 3HAHHH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLHUAX, OIIEHWBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBICHHON LenH,
YMEHHUE HUCI0JIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IPeiaraéMble B YCIIOBUH 3aJaHHM.

HNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHMIO O0s3aTEIBHOTO COJIEp KaHus,
YCTAaHOBJICHHOTO JaHHOM (enepanbHON paboueill MmporpamMmol, BBIJICNSIOT: OCBOCHHBIC



oOyJaromuMHUCs Hay4yHble 3HAaHUS, yYMEHHUS W CIOCOOBI JeHCTBUHM, cnenuduyeckue s
NpeaMeTHON o0macTh «XuUMUs», BUIBl JEATEIBHOCTH MO IOJYYECHHIO HOBOTO 3HAHUS, €ro
MHTEPIpETaNU, TPEoOpa30BaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX M HOBBIX CUTYaIIHSX.

K xonmy oOyuenus B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y OOyUAIOIINXCS YMEHUN:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHATHUN: aTOM, MOJIEKYJIa, XUMUYECKUI
JJIEMEHT, [POCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMeCh (OAHOpPOJHas U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJspHas macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas Macca, MaccoBas JOJsS XUMHUYECKOIO
JJIEMEHTAa B COEJUHEHHMM, MOJISIPHBIM OOBEM, OKCHJI, KHCIOTa, OCHOBAHME, COJIb,
ANIEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl peaKkius, KjJacCupuKaus
peaxkuuii: peakluu COeAMHEHMs], peaKLIUU Pas3JIOKEHUs], PEAKIMN 3aMELICHUs, PeaKIIU
o0MeHa, 9K30- U SHAO0TEPMHUECKUE PEaKIUH, TEINIOBOM 3PPEKT peakiuu, siApo aToma,
ANIEKTPOHHBIA CJIOM aToma, aToMHasi OpOuTaib, paJuyc aTomMa, XMMHYECKas CBS3b,
MOJISIpHAsl M HETOJIIpHAsi KOBAJICHTHAsl CBSA3b, MOHHAsl CBS3b, MOH, KATHOH, AHUOH,
pacTBop, MaccoBas J0Js BellecTBa (MPOIeHTHAst KOHLIEHTPaLKs) B pacTBOPE;
WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMYECKUX IMOHATUH M NPUMEHSTH 3TH
MOHSTHS TPU ONMKMCAHUU BEIIECTB U UX PEBPALCHHUI;

HCIIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsI COCTaBJIeHHsS (OpMyJ BEIIECTB H
YPaBHEHUH XUMUUYECKUX PEAKIIHI;

ONpeNeNaATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OWMHApHBIX COEIUHEHHUSAX, CTEICHb
OKHCIICHHMSI JIEMEHTOB B OMHApHBIX COEIUHEHUSX, NPHHAUICKHOCTh BEIIECTB K
ONpeNieN€éHHOMY KJIacCy COEIUMHEHHH 1o (opMmynaMm, BHJ XUMHYECKOH CBS3H
(KoBaJIEeHTHAs! M HOHHAs) B HEOPTaHUYECKUX COCTUHEHHUSAX;

packpeiBath cMmbica [lepuoandeckoro 3akona JI. M. MenneneeBa: n1eMOHCTpUPOBATH
[IOHMMaHHUE IEePUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB OT HX
nosioxkeHust B Ileproanyeckoil cucTeMe, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOTaipo;
ONMCBIBATH M XapakTepu3oBaTh TaOnuuHyro ¢opmy lleprnoauueckoil cucrteMsl
XMMUYECKUX 3JEMEHTOB: pasziMuyaTh MOHATUS «IJlaBHas moArpynmna (A-rpynma)» u
«mobounass noarpynna (b-rpynma)», Mamble u Oonblipe NEPUOJIbI, COOTHOCHUTH
o0o03HaueHusl, KoTopele UMeroTcss B Tadbnuue «llepuonnyeckas cucremMa XUMHUYECKUX
anemeHToB J[. Y. MenzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsa  sapa, oOIlee YUCIO 3JIEKTPOHOB U
pacnpenesieHue ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIMPOBaTh XUMHUECKUE JIEMEHThI, HEOPraHMYeCKHe BEUIeCTBA, XUMUYECKUE
peakuuu (10 YKMCIy M COCTaBy Y4YacCTBYIOIIMX B PEAKIMM BELIECTB, IO TEIIOBOMY
dbdexry);

XapakTepu30BaTh (OMMCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEILECTB Pa3IMYHBIX
KJIacCOB, IOATBEpPXKJas  ONMCAHME IPUMEpPAaMHM  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIN;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX Kauy€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKUX ITPEBPALICHUH B PAa3JIMYHBIX YCIOBUIX;
BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 10 (hopMysie COSAMHEHUs, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBope, NPOBOIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUUYECKOH peakluu;



MIPUMEHSATh OCHOBHBIC OTEPAIlMU MBICIIUTEILHON JCATEIBbHOCTH — aHAJIN3 U CHHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIUIO, KIacCU(DUKAINIO, BBISBICHUE TMPUYUHHO-
-CJI€ICTBEHHBIX CBSI3€H — IJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLHU,
€CTECTBEHHO-HAyYHblE ~ METOJbl  [O3HAHUS  —  HAOJMIOJIEHHE,  HU3MEpPEHHE,
MOJEIUPOBAHUE, SKCIIEPUMEHT (peaJIbHbII U MBICIICHHBIN);

CJIeIoBaTh TMpaBWJaM TIOJIb30BaHUS XMMHYECKOM TMOCYI0HM ©  JabopaTOpHBIM
0o0Opy/IOBaHMEM, a TaKXKe IMpaBWIaM OOpAIIECHUS C BEIICCTBAMH B COOTBETCTBHH C
MHCTPYKIUSMHU TI0 BBITIOJIHEHHIO JTA00OPATOPHBIX XUMHYECKUX OIBITOB MO MOJTYYCHHUIO
U COOMpPaHUI0 Ta3000pa3HBIX BEMICCTB (BOJOPOAAa W KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MAacCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
Y MPOBOJNTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHUIO PACTBOPOB IIEJIOUEH U
KHCJIOT C IOMOIIIbIO MHIUKATOPOB (JIAKMYC, PeHOIPTaIENH, METUIIOPAHXK U JIpYyTHE).

K xoniy obydyeHust B 9 kjacce mpeIMETHBIC PEe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATUN: XUMHUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHHUOH, IIPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BaJICHTHOCTD,
ANIEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHMS, XMMHUYECKas peaklus, XUMUYecKas
CBSI3b, TEINIOBOM 3PQEKT peakiu, MOJb, MOJISIPHBIM 00BEM, PacTBOP, DIEKTPOIMTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAsl UCCOLMAIUS, peakuuu HOHHOro OOMeHa,
KaTajau3aTop, XMMHUYECKOE paBHOBECHE, oOOpaTuMble U HeoOpaTHUMble peakluH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  OKUCIHUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOINHUs, aM(pOTEPHOCTh, XHMHUECKas CBS3b
(KoBajieHTHasi, HMOHHAs, MeETaJuIM4yeckas), KpUCTAIJIMYecKas pemérka, Koppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW peakiuu, IMpeAeiabHO J0MyCcTHMAas
koHueHntpanus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMYECKUX IMOHATUH M NPUMEHSTH 3TH
MOHSATHS NIPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

WCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JJIsi COCTaBlieHHs (OpMya BEIIECTB H
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIpEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHUS XHUMHYECKUX DJIEMEHTOB B
COCIMHEHUSX PA3IUYHOTO COCTaBa, MPHHAISKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy COeAMHEHUU Mo ¢dopmyaaMm, BUJI XUMHUYECKON CBs3M (KOBaJEHTHAs, WOHHAs,
MeTaJIn4yeckasi) B HEOPraHWYECKUX COEJMHEHUSX, 3apsA]l HOHA IO XHUMHYECKOH
dbopmyrne, xapakTep cpeabl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJTIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

packpbiBath cMbica [leproauueckoro 3akona [[. 1. MenzaeneeBa U 1€MOHCTPUPOBATH
€ro IOHMMAaHME: ONMUCHIBATh U XapaKTepu3oBaTh TabanuHyo Gopmy Ileproanueckoii
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh IMOHITHUSA «r1aBHas noarpynma (A-
rpynna)» u «mnoboyHas mnoxarpynna (b-rpymma)», manele W GosiblIMe MEPUOJIBI,
COOTHOCHTh 0003HaueHHs, KOTOpble HUMEIOTCd B IEpHOAMYECKON Tabiuue, ¢
YHUCJIOBBIMHM XapaKTEPUCTHKAMH CTPOEHHsI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsia sIpa, o0lee YUCIIo MEKTPOHOB M PACHPECTICHUE UX TI0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JEMEHTOB M HX
COEIMHEHUI B IpEJesiax MaJbIX NEPUOJOB M TJIaBHBIX MOAIPYIII C YYETOM CTPOECHHS
UX aTOMOB;



KHaCCI/I(bI/H_[I/IpOBaTb XUMHUYCCKHUEC 3JICMCHTBI, HCOPIraHMYCCKUC BCIICCTBA, XUMUUCCKUC
peakuuu (IO YMCIAY U COCTABY Y4YacTBYIOLIMX B PEAKIMU BEIIECTB, MO TEILIOBOMY
3pdexTy, M0 UIMEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOIME U cHenu(pUYecKue XHMHUYECKHE CBOWMCTBA
IMPOCTBIX U CJIIOKHBIX BCHICCTB, NOATBEPKAAA OIMMCAHUC IMTPUMEPAMU MOJICKYJISIPHBIX U
HMOHHBIX YPAaBHEHU! COOTBETCTBYIOINX XUMUYECKUX PEAKLUN;

COCTaBJISITh YPABHEHUS AJIEKTPOJUTHUYECKON JUCCOUMALIMU KUCIIOT, IIEJIOYEH U COJIEH,
IIOJIHBIE U COKpPAILLEHHBIE YPaBHEHUS peaKlUi MOHHOIO OOMEHa, YpaBHEHMsI peakiui,
MOATBCPXKAAOMUX CYHICCTBOBAHUC T'€HETUYECKON CBSI3U MCKAY BCUICCTBAMU
Pa3IMYHBIX KIIACCOB;

PaCKpheIBaTh CYHIHOCTb OKHCIHUTCIbHO-BOCCTAHOBUTCIBHBIX peaKIII/II\/JI moCcpeaAcCTBOM
COCTaBJICHUS SJICKTPOHHOTO OallaHCca ATUX PEaKIIHiA;

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT HUX CTPOCHHA, BO3MOXHOCTHU
MMPOTECKAHUA XUMHUYCCKUX HpeBpaHIGHI/II\/'I B PA3JIMYHBIX YCIOBUAX;

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYIIIPHYIO U MOJIIPHYIO MacCChl BEIICCTB, MAaCCOBYIO
JIOJTF0 XUMUYECKOTO AJIeMEeHTa 10 (hopMysie COSAMHEHUS, MAaCCOBYIO JIOJIFO BEUIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW PEaKIINH;

coOrofaTh TMpaBWia IOJB30BAHUS XHMHUYECKOW TIMOCYAOW W  J1abOpaToOpHBIM
0o0OpyIOBaHHEM, a TakXKe TpaBWiIa OOpalleHUs] C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKUHUSMHU MO BBITIOJHEHUIO J1a00PATOPHBIX XUMUYECKUX OTBITOB MO MOJYyYEHHUIO
1 COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YIJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, MOATBEP)KIAIOIINE KaYeCTBEHHBIN COCTaB Pa3jUYHbBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOPHUA-, OpomMHuA-, HOAUA-, KapOoHaT-, (ocdar-,
CHIIMKAT-, cyab(haT-, TUIPOKCHI-UOHbI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUUYECKHUX BEIIECTB;
MIPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENIBHON AEATEIbHOCTH — aHAIM3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHUCTEeMATU3allUI0, BBISBICHUE MPUYUHHO-CIEACTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHMs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJbl T[O3HAaHWA — HaOMIoJeHHe, H3MEpPeHHe, MOJEIHpPOBaHHeE,
AKCIIEPUMEHT (peanbHbIi U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (pPOBbHIE)
n/n TeM MPOrpaMmbl Bceero Konrpoaemwie Tpakruyeckue o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHUYeCKHE TOHATHS
XuMusa — BaxkHas 00J1acThb
11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK
MPaKTUYECKON JeSITETbHOCTH https://m.edsoo.ru/7f41837¢
gyeraoBeKa
12 BemectBa 1 xuMu4deckue 15 | bu6moreka [IOK
peakmumn https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bosznyx. Kucnopoa. [Tonsitue 6 bu6mmoreka [JOK
00 oxcuaax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kucinorax g 1 bu6mmoreka [JOK
H COJISIX https://m.edsoo.ru/7f4183%7¢c
)3 Bopna. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHMSX https://m.edsoo.ru/7f4183%7¢c
24 OCHOBHBIE KJIacChl 1 | 1 bubmuoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznean 3. Illepuoanyeckuii 3akon u llepuoguveckasi cucrema xumuieckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHUU




[Tepuonueckuii 3aKOH U
IIepuoauueckas cucrema

bu6mmoreka [{OK
31 XUMIHeCKiX snementos /. 1. ’ https://m.edsoo.ru/7f41837¢
Memnpene-eBa. CTpoeHue
aToma
Xumudeckas CBSI3b. Bu6morexa LIOK
32 OKueIHTELHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCJIbHBIC pCaAKIINN
bubmmoreka [{OK
Hroro o paszery 15 https://m.edsoo.ru/7f41837¢c
bu6moreka [IOK
PezepBHoe Bpemst 3 https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KJIACC

KoaunuyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHUE U yriyOrieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
DIIEKTPOJIUTUYECKAS] AUCCOIUALIHS. bubmuorexa [JOK
1.3 8 1 1
XHUMHYECKUE PEAKIIUU B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. HeMeTa/JILI M X COeANHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
s Ob6mas xapa;fIszHcha X(I/;MI/I‘ICCK.I./IX ] BuGmorexa [OK
. JJIEMEHTOB -rpynnsl. Cepa u eé
26 P https://m.edsoo.ru/7f41a636
COEIMHEHUS
23| onewemnon vAspymm, svor, doctopunx | 7 | BubmorealloK
' DL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
06
» as xapalu\chszcha X;/IIMI/I‘IGCKI/IX . 1 , BuGmmorexa [OK
. JIEMEHTOB -TpyMIbL. YT u
OTeNE VO Py epoi https://m.edsoo.ru/7f41a636
KpEMHUH U UX COCTUHEHHS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

3.1 06 i 4 bubnmoreka [JOK
| T TR e https://m.edsoo.ru/7f41a636
3.2 B 7 16 bubnuorexa [JOK
. AXKHCUIIINEC METAJJIbI U UX COCAMHCHU S https://m.edsooju/7f4la636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»kamomas cpeaa
4.1 B 3 bubmoreka [IOK
. CIICCTBA U MaTCpHAJIbI B J)KU3HU YCIIOBCKA httpsz//m‘edsoo‘ru/7f4l 636
Hroro no pazneny 3
p 3 bu6mmoreka [IOK
PRI https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




INOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KosnyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBBIE
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero U3yUYEeHHUsS
padoThI padoTsl pecypchl
| [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [{OK
YKU3HU YeJloBeka. Tera 1 BemecTBa https://m.edsoo.ru/ff0d210c
) IlousTtue o MeToMax MO3HAHUS B 1 bu6moreka [IOK
XUMHAH https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padota Ne 1 «IIpaBumra
3 paboTHI B TaOOPATOPUH U TIPUEMBI | bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yuctele BemrectBa U cMmecu. CriocoObl 1 bu6mmoreka [JOK
pasneneHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «II’)aSL[eJIeHHe CDI/I)eceﬁ (Ha mpumepe 1 bubmmorexa OK
. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
6 ATOMBI 1 MOJIEKYJIbI 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKUE dIIEMEHTHI. 3HAKU | bu6mmoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U coKHBIE BELECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubnmnoreka [JOK




https://m.edsoo.ru/ff0d2d50

3aK0H IIOCTOSIHCTBA COCTaBa
BeIecTB. XuMHuUecKas (GopmyIa.

bubmmorexa [IOK

10 BasieHTHOCTh aTOMOB XUMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
1 OTtHOCHUTENBHAS aTOMHAsT Macca. bubnuoreka [JOK
OTtHocuTenbHast MOJIEKYJIsIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHAYECKOTO bubmmoreka [IOK
3JIEMEHTA B COEAMHEHNH https://m.edsoo.ru/ff0d350c
13 KoaunuectBo Bemecrra. MoJib. bu6moreka [IOK
MounspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMHUYECKHE SIBICHUSI. bu6moreka [IOK
XUMHUYECKasi PeaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku ¥ ycioBUs MPOTEKaHUS bubmuorexa [JOK
XUMHUYECKUX PEaKIuit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6mmoreka [JOK
XHUMHUYECKUE YPaBHCHHSI https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BeIlleCTBA 110 ypaBHeHH;nv; bubmmorexa OK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Knaccudukanus XuMuaeckux
18 peaKLII/Ig (co:ﬂI/IHeHI/IH, pazJIoKEHHUs, bubmuorexa OK
https://m.edsoo.ru/ff0d3{34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHLMKIIOIEIUCT. 06063';61{% u bubmiorexa LIOK
. https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIlus 3HAaHUH
20 KonTtponpHas padota Nel mo treme bubnuorexa [IOK

«BelecTBa U XUMHYECKHE PCaKum»

https://m.edsoo.ru/ff0d4290




Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kucnopoa — sneMeHt u bubmmorexa LIOK
https://m.edsoo.ru/ff0d448e
npocroe BemiecTBo. O30H
DU3NYECKUE U XUMUYECKUE CBOMCTBA
22 KHCJIOpoJia (PeaKuu OKUCICHUS bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 00 oxcuaax
CriocoOplI MoTy4eHHsT KUCTIOPOia B
23 naboparopuu ZIIIHpOMBIIHJ'ICHILOI:)TI/I. Brbmiorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoit 3¢ ekt xumuueckoin
4 peakuuu, IOHATHE O bubnuoreka [JOK
TEPMOXHUMHUYECKOM ypaBHEHHH, dK30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUUYECKHUX PEAKITUSIX
TommBo (HedTh, yroiabs U METaH).
25 3arpﬂ3Helgneq];o3nyy§(a CIocoObI zzro Bubnuorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckas padota Ne 3 o Teme
26 «IPIOJIyquI/Ie u Ic)o6I/IpaHI/Ie bubmmorexa IOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, U3YYCHHE €T0 CBOHUCTBY»
7 Bomopoa — snemeHT u ipocToe bu6mmoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 du3nyecKue U XUMUYECKHUE CBOMCTBA bubnuoreka [JOK
Bojopoaa. IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonaTtue o KuCIOTax M COJISIX bubmorexa IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOPoIa B bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 [IpakTtuyeckas padora Ne 4 o Teme bubnuorexa [IOK




«[lony4yenue u cobupanue BOAOPO/Ia,
HU3YyYECHHUE ET0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42

MomnsipHblii 00bEM Ta30B. 3aKOH

bubmmorexa [IOK

32 ABoranpo https://m.edsoo.ru/ff0d542e
Brruncienus 00béMa, KOJIMYECTBa
33 BEIIlECTBA rasa 1o €ro U3BECTHOMY bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Boraucnenus 00EMOB ra3oB 110
34 YPaBHEHUIO PEAKIINHA HA OCHOBE bubmmorexa LIOK
. i https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIICHUH Ta30B
35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHui. [ToHsTHE 00 bu6mmoreka [IOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpuUTENb.
37 Hacpbinenssie 1 HeHACBIIIIEHHBIE bu6mmoreka [JOK
pacTBopbl. MaccoBas J10Jis BeIlecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTrueckas padorta Ne 5 o Teme
«lIpurotoBneHne pacTBOPOB C bubnunorexa [JOK
38 .. . N
omnpeaesiEHHON MacCOBOM 10ei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTposneHas padota Ne2 o teme bubnuorexa [IOK
«Kucnopoa. Bomopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
A1 [TonydeHue u XUMUYECKUE CBOMCTBA bubnuorexa [IOK

KHUCJIOTHBIX, OCHOBHBIX H

https://m.edsoo.ru/ff0d664e




aM(OTEPHBIX OKCUIIOB

OcHoBaHuUsI: COCTaB, KIacCU(pUKALIHS, bubnuorexa [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bubmmoreka [{OK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne n XUMHUYECKUE CBONCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIIATypa,
» . Ocoé P ) )e ZS . Bu6miorexa [JOK
I BI TIOJTYYEHUSI, XUMHUYECKH
. yi https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktrueckas padota Ne 6. Permenue
A7 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bu6mmoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
['eneTndeckas CBsI3b MEXK
43 . . o bu6mmoreka [JOK
KJIacCaMH HEOPraHHYECKUX
. p https://m.edsoo.ru/00ad9a50
COCTUHCHUI
49 O000I11IeHIE U CUCTEMATHU3ALIUS bu6mmoreka [JOK
3HAaHUU https://m.edsoo.ru/00ad9cb2
KonTpoinbHas padorta Ne3 1o Teme
50 "0 P P bubnnorexa [IOK
CHOBHBIE KJIACChl HEOPraHUYECKHUX
o P https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[lepBBic NONBITKY KIacCUDHUKALIMI
51 p 1(?[ t bubmuoreka [JOK
XUMHUYECKUX dJIeMEeHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX SJIEMEHTOB
52 [Iepronnueckuii 3aKOH U bubnmoreka [JOK




IIepnoanueckas cucrema
XUMUYECKnX dneMeHToB 1. 1.

https://m.edsoo.ru/00ada52c

Meneneera
53 [lepuoapl, Tpymmbl, TOATPYIIIHI Bubmrotexa LIOK
https://m.edsoo.ru/00adaS52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnuoreka [JOK
sinep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHnue dIIeKTPOHHBIX 060n0quu Butnorexa LOK
55 aToOMOB a5ieMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00adabbc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubmuorexa [JOK
[Tepuoamuaeckoii cucreme /1. WM. https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [leprnoanyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U MPAKTUKH. [l bubnuorexka [JOK
N. MenpaeneeB — y4€HbIi, eaaror 1 https://m.edsoo.ru/00ada96e
rpaKJIaHUH
53 DIIEKTPOOTPUIIATEITLHOCTh AaTOMOB bubmuoreka [JOK
XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMoHHas xuMuyeckas CBI3b Bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nosnsipHas XuMu4eckas bubnuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHas bu6nuoreka [IOK
XHMHUYECKas CBS3b https://m.edsoo.ru/00adaab9
bu6nmoreka [JOK
62 CreneHb OKUCTIEHUS

https://m.edsoo.ru/00adae28




OKHCIIMTEIRHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

63 peakuumn ! https://m.edsoo.ru/00adb076
bubmmorexa [IOK
64 OKHCIIMTEIN ¥ BOCCTAaHOBUTCIU 1 hitps://m.c dscli).ru 100adb076
55 | Copoome arov. Somemreoton | Bnmmorexs [1OK
CBA3Ey https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011IeHNE 1 | bubnnorexa [JOK
cHUCTeMaTH3aIlns 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cHCTeMaTH3aIls 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O600111€HNE U | bubnuoreka [JOK
cUCTEMATU3AIU 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HU(poBHIE

Ne Jara
Tema ypoka KonTpoubnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3YYeHH S
padoTsI padoThbI pecypchl
[Iepnoanueckuil 3aK0H.
| [Tepuoanueckas cuctema | bubnuoreka [JOK
XUMUYECKUX deMeHToB JI. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU
2 N P 1 bubmuorexa [JOK
CBOWCTB XUMHUYECKUX DJIEMEHTOB
. https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB
Knaccudukanus 1 HOMEHKIaTypa bubmuoreka [JOK
3 1
HEOPraHMYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xXuMuueckoil CBS3U U THIIEI | bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padorta Nel o teme
5 «IToBTOpeHue u yriayoiaeHue | |
3HAaHUH OCHOBHBIX pa3/iesioB Kypca
8 Kiacca»
Knaccudukanus XuMuaeckux bu6mmoreka [JOK
6 . 1
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHaTHE O CKOPOCTH XUMHUYECKOU
7 I P | bubmuoreka [JOK
eakuuu. [IoHsATHE O TOMOT€HHBIX U
P https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIHIX
[TonaTHe 0 XUMHYECKOM
g o | bubmuoreka [JOK
aBHOBecHH. DAKTOPBI, BIUSIONINE
P P . https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHUYECKOU peakluu




1 TIOJIOKCHHUEC XUMHUYCCKOI'O

paBHOBeECHs
OKHCIUTENTBHO- bubnuorexa [JOK
9
BOCCTaHOBUTEJIbHBIE PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOJTUTHUECCKOU
10 I[I/IC(I))OIII/IaIII/II/I.pCI/IJ'IBHI)IC 1 ciabbie bubnwotexa LIOK
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHUsI peaKIUil Brbmiorexa LIOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHWU B CBETE MPEIACTABICHUIN bubmuorexa [JOK
00 2JIEKTPOJIUTUYECKOU https://m.edsoo.ru/00add5d8
JIUCCOLMAITAN
XHUMHUYECKUE CBOMCTBA COJIEH B
13 CBETE MPEACTABJICHHI 00 bubmorera [IOK
N https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOIHAIIIT
14 [TonsiTue o ruapoIU3e coieit bubmmorexa [JOK
https://m.edsoo.ru/00add9d4
L5 O0001IeHNEe U cUCTEMATU3 AL bu6mmoreka [JOK
3HAaHUU https://m.edsoo.ru/00addd12
y [IpakTnueckas paborta Ne 1. BuGmoreka LIOK
«PeILICHHE KCIEPHMEHTATEHEIX https://m.edsoo.ru/00addbfa
3a7a9»
KonTtponpHas padota Ne2 o teme
17 «OIIEKTpOJINTHYECKAs bu6nuoreka [IOK
JAcconranus. XuMUYECKHE https://m.edsoo.ru/00addecO
peaklu B pacTBOPAX»
18 OO01as XxapakTepucTUKa TaJIOTeHOB. bubnmoreka [JOK




XHUMHUYECKUE CBOMCTBA HA IPUMEPE
xJiopa

https://m.edsoo.ru/00addfe2

Xnoposojopoa. CossiHast KUCIIOTA,

19 €CKHeE CBOICTBA, OJIyYCHUE bubmorexa HOK
XUMHYECKHE CBOMCTBA, IIOIyUYEHHE,
e https://m.edsoo.ru/00ade104
MIPUMCHCHHE
IIpakTryeckas padora Ne 2 o Teme
20 <<1PIO eHUe cop OM KHCJIO bubmorexa HOK
JIYYEHHE COJITHOMN KUCIIOTHI,
yi . N https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Berunciaenus 1o ypaBHEHUAM

o . eayp M Bu6miorexa [JOK

XUMHYECKUX PEAKINi, eCIIN OJUH
P g https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE

2 OO6mrast XxapaKTepUCTUKA DJIEMEHTOB bubmuorexa [JOK
VIA-rpynmsi https://m.edsoo.ru/00ade64a
AmtoTpoTniHbIE MOTU(UKAITUN CEPBI.

” Haxoxnenue cepol u e€ bu6mmoreka [IOK
COCJIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoopo/I, CTPOCHHE,

24 o P eﬂ peIl P ccKiie bu6mmoreka [JOK

W3UYECKUE U XUMUUYECKHU
= https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcunapl ceprl. CepHas KMCIIOTa,
)5 o g P P bubnuoreka [JOK
W3UYECKUE U XUMUUYECKUE
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
XUMUYECKUE PEaKIIUH, JIeKAIIHE B
OCHOBE MPOMBIILIEHHOTO CII0Cc00a
p N bubnnorexa [IOK
26 MIOJIyYE€HHS CEPHOM KUCIIOTBHI.

XUMHYECKOE 3arps3HEHUE
OKpYXalollen cpebl

https://m.edsoo.ru/00adec8a




COCAMHCHUAMU CCPBI

Briuncienune MaccoBor 10U

bubmmoreka [{OK

27 BBIXO/Ia NPOJIyKTa peaKuu https://m.edsoo.ru/00adec8a
OO61rast XxapakTepUCTUKA SJIEMEHTOB
VA-rpynnel. A30T,
28 paCprO}:)r;paHeHI/Ie B IIpUpO/JIE, bubmmorexa LIOK
https://m.edsoo.ru/00adeea6
(bu3HUecCKre U XUMUICCKHE
CBOMCTBA
AmmMmmuak, ero (u3nYEeCKue 1
29 XI/IMI/I'—IGC,KI/IG c?;oﬁcma MIOJTyYeHHUE bubmmorexa LIOK
’ https://m.edsoo.ru/00adf004
Y IPUMECHEHUE
[IpakTrueckas padora Ne 3 o Teme
30 «lPlonyquHe aleMHaKa W3y4YEHUE Bubnuorexa LIOK
N ’ https://m.edsoo.ru/00adf180
€ro CBOMCTBY
a1 A3oTHas kuciora, e€ Gpusndeckue u bubmuorexa [JOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHuE HUTPATOB U COJIEH
aMMOHHS B KaY€CTBE MUHEPAJIbHBIX
32 ynoOpenuii. XuMuueckoe " bubmmorexa OK
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIel cpebl
COCIUHECHUSMH a30Ta
“ ®ochop. Okeun bocdopa (V) u BuGniorexa LIOK
pocpopras KHCHVO T3, pusuecKue u https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOIyUYeHUE
Hcnons3oBanue pochaToB B
34 KaueCcTBE MUHEPATbHBIX bubmuoreka [JOK

ynoopeHuil. 3arps3HeHne
MIPUPOIHOM cperpl hocdaramu

https://m.edsoo.ru/00adfc20




Yraepoa, pacipoCcTpaHEHHE B

35 npupoje, huznyeckue u Bubnmorexa HOK
. https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxcuppl yriaeponaa, ux pusndeckue
1 XUMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKHE TIPOOIIEMBI bubmmorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(IV)
37 v . bubmmorekxa [{OK
FOJIbHAA KHEIoTa 1 ee COiH https://m.edsoo.ru/00ae006¢
[IpakTnueckas padorta Ne 4 o Teme
"[lomydyeHne yriaekucioro rasa. bubnuoreka [IOK
38
KauecTBeHHas peaknusa Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-uOH"
[TepBoHayanbHbBIC TTOHATHS 00
39 oprpaHI/IquKI/IX BEIIECTBaX KakK O bubamorexa LOK
https://m.edsoo.ru/00ae054¢
COCIMHCHUSX YTIIepoia
40 Kpemuuii u ero coequHeHus bubmorexa [IOK
https://m.edsoo.ru/00aec080a
[IpakTnueckas paborta Ne 5.
A1 Pemrenune skcriepuMeHTaIbHBIX bubnunorexa [JOK
3a7a4 1o teme «Baxkuelimniue https://m.edsoo.ru/00aeQbf2
HEMETAJUIbl U KX COSTUHECHUS»
KonTpoinbHas padota Ne3 1o Teme
42 «Baxieﬁmne EeMeTaJ‘IJ‘IBI U X Bubmorexa LIOK
https://m.edsoo.ru/00ae0e18
COCJTUHEHUS»
43 OO01mas XxapakTepucTuKa bubnmoreka [JOK

XUMHWYCCKHX JJICMCHTOB —

https://m.edsoo.ru/00ae103e




MeTaI0B. MeTtaindeckas CBSI3b U
MeTaJUTMYecKasi KpUCTaInuecKast
pemérka. @u3nyeckre CBOMCTBa

METaJJIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.
44 DNEeKTPOXUMHUECKUN Psifl Bubmiorexa LIOK
HATIpSIKEHHH MeTaIoB https://m.edsoo.ru/00ael1156
O61ue crnocoObl NOTy4YEeHUS
o | e o
e — https://m.edsoo.ru/00ael 156
COJICPKUT IPUMECH
46 [TonsaTHE O KOPPO3UU METAJLIOB Bubnuorexa LIOK
https://m.edsoo.ru/00ael278
bu6mmoreka [IOK
47 Hlenorrete meTamts https://m.edsci.ru/Oan14b2
43 OKcuIpl ¥ TUAPOKCUIBI HATPUS U bu6mmoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMeNbHBIC METAJLIbI — bu6mmoreka [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael15e8
50 Baxueiiime coequHeHUS KaJIbUA bubmmorexa [OK
https://m.edsoo.ru/00ae15¢e8
51 O606HvleHI/Ie Y CUCTEMAaTH3AIMS
3HAHHUH
50 JKEcTKOCTh BOJBI M CIIOCOOBI €& bu6mmoreka [JOK
yCTpaHEHHs https://m.edsoo.ru/00ae1886
53 [IpakTuyeckas padora Ne 6 mo Teme bubnuorexa [IOK

"YKEcTKOCTh BOIIBI U METOBI €6

https://m.edsoo.ru/00aeclae8




ycTpaHeHus"

. bubamnoreka LIOK
>4 AtiomiiHi https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
55
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Kerneso bubmmoreka [{OK
https://m.edsoo.ru/00ae1d86
57 Okcubl, THAPOKCUIIBI U COJIH bubnuoreka [JOK
xenes3a (II) u xxemnesa (I11) https://m.edsoo.ru/00ae35e6
53 O06o01enre U cucTeMaTu3aus
3HAHHUH
[IpakTnueckas padorta Ne 7.
59 Pemenune skcnepuMeHTaIbHbBIX bubmuorexa [JOK
3a7a4 1o teMe «BaxHeimme https://m.edsoo.ru/00ae3de8
METaJJIbl U UX COEAUHEHUS
Boruncnenus o ypaBHEHUSIM
XMUMHYECKUX PEaKLUi, eClid OJIUH
W3 PEareHTOB JaH B M30BITKE WM bu6mmoreka [JOK
60
COJEPKUT IpuUMecH. Beruucienus https://m.edsoo.ru/00ae1750
MacCOBOM JJOJU BBIX0J1a IPOAYKTA
peakuuu
61 O00011IeHNE U CUCTEMATH3ALUSI
3HAHUH
KonTponeHas padota Ne4 o teme
62 «BaxHeine MeTaJlIbl U UX
COCTMHEHUS»
63 BemiecTsa u marepuaisl B bu6nmoreka [JOK

MOBCEIHEBHOM JKHU3HU YEJI0BEKa

https://m.edsoo.ru/00ae3f50




XHUMHUYECKOE 3arpsA3HEHUE bubmuoreka [IOK
64 . 1
OKpY’KaIollel Cpe/ibl https://m.edsoo.ru/00ae4270
65 Ponbe xumuu B perieHnn | bubnuorexa [JOK
HKOJIOTUIECKUX MPOOIIEeM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O0o0IICHNE U | bubnuorexa [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00aec0dOa
67 PesepBHblit ypok. O6001IeHNE U | bubnuorexa [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [JOK
cUCTeMaTH3aIus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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