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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalbHOM paboyell mporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIISIIIIAN MPENO aBaHusl yIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3zoBaTeNbHBIX opranu3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MNPEJCTaBICHUE O LENAX, OOIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOIIUMXCS CpPEeACTBAMU y4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE IIPEIMETHOE COJIepKaHue,
IpeayCMaTpUBaET pACIpEAeICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIyEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAeNisieT BO3MOXKHOCTH TMpeaMera st
peanuzainuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH M3YUYEHUs MPEeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHWEe XWMHH CIY)KUT OCHOBOW [l (OPMHPOBAHUS MHPOBO33PECHUS
oOy4Jaromnierocsi, ero MpeACcTaBICHU O MaTepuaIbHOM E€IHMHCTBE MHUpPa, BAKHYIO
poJib UrpatoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MaCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  pealM3aldyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYyHKIIMOHATIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBINJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUW  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOMMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJTIOCTHOTO B3IJIsiIa HA €IUMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONTUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K E€CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HWEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM JTare €€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl [0 MPUHIUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUM aTOMa U XUMUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromMy, BBITIOJNHSS (GYHKIUU OOBSICHEHHS W IPOTHO3MPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHHWE 3HAHWK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHMX (PaKTOB, MOHATUM, 3aKOHOB M TEOPETUUCCKUX IMOJIOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHWH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIUICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
OoOy4JarommMxcss K CaMOCTOSATEIbHOM MO3HABATEIbHOM JEATEIbHOCTH, HAyYHbBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAaIOLEr0o MHUpA, MCHOJIb3Ysd 3HAHUS W OMbBIT, MOJYYEHHBIE NMPU U3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJeco00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOM JEATENbHOCTH B ULEIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpo(uis U HAMpaBIEHHOCTU JajbHEHIIero
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Poinp XuMHUM B JKM3HU 4YEJIOBEKA. XHMUSI B CUCTEME HayK.
Tena u BemjecTtBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHH. UHCTBIE BEIIECTBA U CMECH.
CrniocoObl pa3zesieHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX 3IJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemlecTB. OTHOcHUTENbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJSIpHAs Macca. MaccoBast 4011 XMMUYECKOTO JIEMEHTA B
COEJIMHEHNUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AuHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECTMHEHU.

du3nyeckre U XMMUYECKUE SIBJICHUS. XMMHAYECKAsl pEaKIUs U €€ NMPU3HAKU.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XUMHUYeCcKHe ypaBHeHUsA. Kiaccudukanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHMUYECKOH MOCYIOH, MpaBUiIaMHu paboThl B JabopaTtopuu u
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYJAOBAHHEM, U3YYCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XUMHYECKUX (TOPEHHUE CBEUYH, MPOKATUBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCIIOTOM) SBJICHU, HAOMI0ICHUE U
ONMCAHWE NPU3HAKOB IMPOTEKAHHUsS XMMHUYECKHMX pEeaKklUMil (pasjioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHU]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xkee3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB Pa3eJIeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHUISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MTOBAPEHHOMN
CONMM, HaONIOJGHWE W  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT W mpocroe
BenlecTBo. HaxoxxaeHwe kuciaopoga B Ipupoje, (PU3MUECKHe U XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. [lpumenenue xkucnopona. CrnocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TermnoBoit 3¢(deKT XUMHUECKON peaklud, TePMOXHMUYECKHE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B paCTBOPE. XUMUYECKHE CBOMCTBA BOJAbl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojieoOpaszywoniue (OCHOBHBIE, KHUCJIOTHBIC, aM(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHni. PU3MYECKHE W XUMUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUe U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBsSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUSI W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMozeicTBre Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJEHUCTBUE BOJbI C METAJLUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydyeHue B3aumozeiictBusa okcuga meau (1) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuoanueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE U MIECJTOYHO3EMENbHbIC METAILIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepronnueckoii cucrembl xumuueckux anmemMeHToB [[. . Menneneesa. [lepuoast
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. U. MenneneeBa. XapakTepUCTUKAa XHUMHUUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnonnueckoro 3akona u [leppoandeckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATENTBHOCTh XUMUYECKUX 31€EMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanmsi MeXNpeaMETHBIX CBSI3€M MPU HM3yYEeHWHW XWMHH B § Kiacce
OCYIICCTBJISIETCS. 4Yepe3 MCIOIb30BAHUE KaK OOIMMX ECTECTBEHHO-HAYYHBIX
MOHATUH, TaK Y TOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
CCTECTBEHHO-HAYYHOTO ITUKJIA.

OO61mue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIM (pakT, THmores3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukaius, TMepuoIuIHOCTh, HaOI0ICHUE,
HKCIIEPUMEHT, MOJICITUPOBAHIE, U3MEPEHHUE, MOICNTb, SIBICHHE.

®dusnka: MaTepus, aToM, O3JCKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHU],
W30TOIBI, PAJHMOAKTHBHOCTh, MOJICKYA, SJICKTPUUCCKUNA 3apsii, BEIIECTBO, TEIO,
00bEM, arperaTHoe COCTOSIHHE BEIIECTBA, a3, (PM3UYECKUE BEIMYUHBI, STUHUIIBI
W3MEpPeHHUsI, KOCMOC, TUTAaHETHI, 3BE3/161, COHIIC.

buomnorus: dorocunres, apixanue, ouocdepa.

['ecorpadms: armocdepa, rtuapochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
MOJIC3HBIE NCKOMAaeMbIe, TOIUIUBO, BOJIHBIC PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peakus

Ilepuonnyeckuit 3akoH. Ilepuoguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHYECKUX DJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kaaus, KAJIbLUA H HX
COCIMHEHNN B COOTBETCTBUM C IIOJO)KEHUEM JJIEMEHTOB B llepmomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BellecTBAa: BHJBI XMMHUYECKOW CBS3M. THIIBI KPHUCTAJUIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KJAacCaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMuyeckux peakuuid Mo pa3auyHbIM MpU3HAKaM (10 YUCITy
U COCTaBy YYAaCTBYIOIIMX B pEaKIMHM BEHIECTB, MO TEIIOBOMY 3(deKkTy, 1o
WU3MEHEHUIO CTENEeHEN OKHMCICHUS XMMHUYECKUX 3JIEMEHTOB, M0 OOpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YPaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHsaTHe 0 TOMOreHHBIX M Ie€TEepPOTre€HHBIX
peakuusx. [lonsatue o xkaranuse. [lonstue o xumuueckom paBHoBecuu. DakToOpBLI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKONW PEAaKIUU U IOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.



OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIGKTPOHHBIN  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  PEaKIIUH. CocraBieHue  ypaBHEHUU
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii C  HKCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHu3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMHueckoil cBa3u. Crenenpb qucconuanuu. CUIbHbBIE U CIa0bIe SJIEKTPOIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIMi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HOHHBIE YypaBHEHHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMM U cCcoOJell B CBeTE€ TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOM
nucconuanuu. KauectBeHHble peakiiy Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuia HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JIECUCTBHS Pa3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIONINX ~ TMPU3HAKU  TPOTEKAHHWS  peakluid HOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pasIoKEeHHs, COSTUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIBIO KAYECTBEHHBIX pEaKIUMid Ha HOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 33]1a4.

HemeTaibl U MX coeIMHEHU S

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIe cTeneHru okucieHus. CTpoeHue M (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaMy, HEMeTaUlaMy, IIeJI04aMH). XJIOPOBOAOPO/I.
ConsiHast KucCIoTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMEHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHeuIme XJIOpUIbl U UX
Hax0XJICHUE B MIPUPOJIE.

O6mas xapaktepuctuka s1emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUUeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMHUUYecKkue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIA KUCIOTHBIX OKCHJIOB.
Cepnass kmciota, (Quanueckue © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENSl Kjacca KHCIOT W chneurduyeckue). XHUMHUYECKHE pPEaKIuHu,



JeKale B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOMy4YeHHsS] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEaKIIMs Ha
cyiabdaTr-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €TI0 MPEI0TBPAIICHHUS.

OObmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIE CTEMEHH OKUCICHUA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJlydeHune U npumeHeHue. Coiau aMMOHUS,
uX pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOodydeHHe, (QU3MUECKUe U XUMUYECKUE
cBOMcTBa (0OIIME KaK TMPENCTAaBUTENSl Kiacca KHUCIOT W cHenudUuueckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEpaJIbHBIX
ynoopeHuil. XMMHUUECKOe 3arpsi3HEHUE OKPYKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndecKue U XMMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YOOPEHUI.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTEepHbIE  CTENEHW  OKHUCJICHHUA.  YIJIEPOJ,  aJNIOTPOIHBIC
Monu(duKaKMKu, pacrnpoCcTpaHeHWe B TpUPOAE, (U3MUecKHe W XUMHUYECKHUE
cBoiicTBa. Ancop6Orus. Kpyrosopot yriepoaa B npupojge. OKcuabl yriaepoja, ux
¢usznyeckne W XUMHYECKHE CBOMCTBA, JACWCTBUE Ha JKUBbIE OPIraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBSA3aHHBIE C OKCUAOM
yriaepoaa (IV), rumoresza riao0anbHOrO TOTEIJIEHUS KIMMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa U €€ coyu, uX pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
nojsyuyeHue W npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAaT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U CEJIIbCKOM
XO3SIMCTBE.

[lepBoHavyabHBIE IOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAs KUCIIOTA).
[IpuponHble HCTOUYHUKH YTIAEBOAOPOAOB (Yrojb, NPUPOAHBIA Ta3, HedTh),
MPOAYKTHl WX TmepepaboTku (OCH3WH), UX POJIb B OBITY W TPOMBIIICHHOCTH.
[TonsiTie 0 OMOTOTUYECKU BAKHBIX BEIIECTBAX: )KHpaX, OelKax, yrieBogax — u uxX
polu B OKM3HM 4YellOBeKa. MarepuanbHOE€ €IMHCTBO OpPraHMYECKHX U
HEOPraHUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢Qusmueckne u XUMHUYECKHE CBOWCTBA, MOJIY4YCHHE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmume mnpeactaBieHusi 00
okcunie kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B



OBITY, B IPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEPaMHUKA,
CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOr0 MCTIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI,
MPOBEJICHUE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKAIHUE (PU3NUECKHE W XWMHUYECKHE CBOMCTBA
raJIOTEHOB M UX COEJUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TajJOre€HUIIOB), O3HAKOMJICHHE C
oOpasmamu  ceppl M €€  COCOUHEHUSIMH  (BO3MOXKHO  HMCHOJIb30BaHHE
BUJICOMATEpUAIIOB), HAOJIIOAEHUE Mpollecca OOYyTJIMBaHUS caxapa Mo JehCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBlIeHHON CEpHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdar-
WOH W HaOJIOJieHWEe TNpHu3HaKa €€ MPOTEeKaHWUs, O3HAKOMJIEHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIUHEHHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOchHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdaT-uoH U U3ydyeHHE MPU3HAKOB
UX MPOTEKaHMUsI, B3aMMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCII0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4eHue Mozenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yuiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  afICOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4EHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CWIMKAT-UOHbl M M3yYECHHE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C
MPOAYKIIMEH CHUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHHE 3SKCIEePUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHenme HeMETaIUTbl U UX COCTUHEHUSD.

MeTaJibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux mnonoxeHus B llepuomnueckon cucreMe XUMUUYECKUX diiemeHToB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaioB. Meramndeckasi CBsi3b U
METAJUIMYECKasi ~ KpUCTa/UIMUeCKass  pelI€Tka.  DJIEKTPOXUMUYECKUH Pl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CrocOObl TONy4eHUs: MeTaiioB. [loHATHE O KOppPO3UMM METANIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anementoB /. . MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIECHHE B IIPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kamus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB J[. M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TTo10keHre B [leproindeckoi CuCTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE artoma, HaxOXJIeHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaMH, HW3y4Y€HHWE  pE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH WOHAaMU HATpusi, Kalus MW Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa m Marepuansl B TOBCEIHEBHOM JXM3HM 4YeJlOBEKAa. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBJSIFOIIMXCS CUCTEMHBIMHU JJISi OTJENBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA IPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHS MPOrpaMMbl OCHOBHOTO OOIIETo
oOpa3oBaHUs JOCTUTalOTCs B XOJi€¢ OOyYeHHs XMMUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIbHOM AESATENBHOCTA B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUNCKUMU
COLIMOKYJITYPHBIMH U JIYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, MPHUHITHIMU B
oOmiecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpolEeccam
CaMOMO3HaHUSs, CAMOPA3BUTHUS U COLIMATIU3ALIMKI 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yNbTaTbl  OTPaXKalOT  TOTOBHOCTh  OOYyYaloIIUXCS
PYKOBOJICTBOBAThCSl CUCTEMOW IMO3UTHUBHBIX I[IEHHOCTHBIX OpHEHTALMU WU
pacIIMpeHne ONbITa AEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUSA

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HAacJeIui0, MOHUMAHMsS 3HAYEHUS XUMUYECKONM HAyKH B JKU3HU
COBPEMEHHOT0 OOIIEeCTBA, CIIOCOOHOCTH BIAJETh JAOCTOBEPHOM MH(popMaiueil o
NEPENOBBIX JOCTHXKEHHMSIX W OTKDPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHUS:



MPEACTABIICHUS] O COIMAIBHBIX HOpPMax M TMpaBUaX MEKIMIHOCTHBIX
OTHONICHUH B KOJUICKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHOMCCIEOBATEIbCKOM, TBOPYECKOM M JApyrux  BUAAX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpHU
BBINIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUU XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3JJaHUU YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHOU NESITENBbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJECHUE U TIOCTYNKH CBOUX TOBApUILEH C MO3UIUH
HPaABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH U COCTaBIISIOIIUE
OCHOBY I IOHUMAHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPAa3BUTHUSI TMPHUPOJIbI, B3aUMOCBS3AX YEJIOBEKa C
MPUPOTHOM CPEJIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBEI, HAIIPaBJICHHBIC Ha IMOJTYYECHUE HOBBIX 3HAHHWM 10
XUMUH, HEOOXOJMMBIE i OOBSICHEHHUS HaOJI0/IaeMbIX MPOIECCOB U SIBICHHUIA,
MO3HABATENIbHON, MH(DOPMAIMOHHOM M YHUTATEIbCKON KyJIbTYphI, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH(DOPMAITMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JH0003HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €caMOOOpa3OBaHHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUS B
JlabHEHIIEeM;

4) opmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aIKOTOJIs, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMUYECKHMH BEIIIECTBAMH B OBITY U PEaTbHOU KU3HM,

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEPEC K MPaKTHUYECKOMY U3y4YeHHUI0 TTpodeccuii 1 Tpyaa pa3audHoro poja,
YBOKECHHUE K TPYIAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TPUMEHEHUs TMPEAMETHBIX 3HAHWKW TI0 XWUMHH, OCO3HAHHBIA BBIOOD
WHIUBUTyAIbHON TPAGKTOPUHU MPOAOJIKEHUS 00pa30BaHUs C YIETOM JTUIHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTHENTHON TPOo(heCCUOHATFHOM ASATENHHOCTA M PA3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIallTUPOBATHCA B MPOGECCHOHANBHON CPEJIE;



6) IKOJIOrHYeCKOT0 BOCIIUTAHHS

9KOJIOTHYECKU IIeJIeCO00pa3HOe OTHOIIEHHE K MPHPOJAE KaK HCTOYHHUKY
JKM3HH Ha 3emiie, OCHOBE €€ CYICCTBOBAHUS, TOHUMAHKE IICHHOCTH 37J0POBOT0 U
Oe3omacHOro oOpasa JKH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bHu3nIECKOMY M IICUXMYECKOMY 30POBBIO, OCO3HAHUE IIEHHOCTH COOIIOICHHUS
npaBujI 6€30MMaCHOTO MOBEICHHS TP paboTe C BEIIECTBAMM, a TAKIKE B CUTYaIlUsAX,
YrPOXKAIOIINX 3I0POBBIO U )KU3HH JIFOJICH;

CIIOCOOHOCTH MPHMEHSATh 3HAHMS, IOJIyYaeMble MPH U3YYCHHH XMMHH, IS
pelleHus 3a7a4, CBA3aHHBIX C OKPY KAIOIIEH IPUPOIHON CPEIOM, IS MOBBIIICHHS
YPOBHS ~ OKOJOTHYECKOW KYJIbTYphl, OCO3HAaHHSA TJI00AJIBHOIO  XapakTepa
9KOJOTHYECKUX MPOOIeM M IMyTeil MX pEIICHHS MMOCPEACTBOM METOAOB XUMHH,
9KOJIOTHYECKOTO MBIILICHHS, YMEHUS PYKOBOJICTBOBATHCSA UM B IIO3HABATEIBHOM,
KOMMYHHKATHBHON U COLUATIBHOMN MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDHI

B cocraBe MeTanpeAMETHBIX pE3yJbTAaTOB BBIACISAIOT 3HAUYUMBIC IS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (HAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPbhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HAHUN U3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN
HAay4YHOUW KapTHUHE MHUpa, U YHUBEpCAIbHbIC YUeOHbIE NeUCTBUS (IT03HABATEIbHbIC,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), KOTOpPBhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJITAHUPOBAHHUIO M OCYIIECTBICHUIO Y4EOHOMU
JEATEIIbHOCTH.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble Jiornueckue JaeicTBuA:

YMEHUSI HCIIOJb30BATh MNPUEMBI JIOTUYECKOTO MBILUICHUS NPU OCBOEHUHU
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATHUN (BBIACIATH WX XapaKTEPHBIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTMMU TOHSTHUSIMH), HUCIOJIb30BATh
MOHATUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PAaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KPUTEPHUH IS KJIAacCH(PUKAIMU XUMHYECKUX BCIICCTB M XUMHUUYCCKUX PpEeaKIui,
yCTaHABIMBATh TMPUYNHHO-CIICJICTBEHHBIE CBS3UW MEXKIY OOBEKTaMH H3YyUCHHSI,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTUBHBIC, ICNYKTUBHbBIC, 10 aHAJIOTHUN),
JIeJaTh BBIBOJBI U 3aKITIOUCHUS;

YMEHHE TMPUMEHSITh B TNPOLECCEe TMO3HAHMS MOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIECNIN, UCIOJIb3yEMbIE B XUMHUH,
peo0pa3oBEIBATh MIHUPOKO MPUMEHSIEMbIE B XUMUHU MOJCIIbHBIC TTPEICTABICHUS —
XUMHUYECKUH 3HaK (CHUMBOJI DJIeMEHTa), XUMHYeckas Gopmylia W YypaBHEHHUE



XUMHYECKON peaKlni — IPU PelIeHnH y4eOHO-TI03HABATENbHBIX 337a4, ¢ yUYETOM
TUX MOJEJBHBIX MNPEJCTABICHUN BBISIBIATh U XAPAKTEPU30BATh CYIIECTBEHHBIC
INPU3HAKU W3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOLIME  3aKOHOMEPHOCTH, MNPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3YUAEMbBIX MPOLIECCAX U SIBICHUSX.

ba3oBble uccienoBarTeabcKue 1eiiCTBUS:

YMEHHUE HCIIOIb30BATh MOCTABJICHHBIE BOIPOCHl B KAaY€CTBE HHCTPYMEHTA
MO3HAHUSA, a TaKXKe B KadyeCTBE OCHOBBI i1 (POPMUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbBIX CY>KIECHUM;

npuoOpeTeHne OmbiTa MO IUJIAHUPOBAHUIO, OPraHU3alUd M MPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YMEHHE HaOMIoAaTh 3a XOJOM Ipollecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 Pe3yJbTar, (PopMyIHpoBaTh 000OLIEHUS U
BBIBOJIBI 10 PE3YJIbTaTaM IIPOBEAEHHOIO OMNBITA, UCCIEIOBAHUS, COCTABIIATH OTUET
O MpoJIeTTaHHOM padoTe.

Pa6ora ¢ undpopmaumeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH WU HWHTEPIPETHPOBATH HH(MOPMALUIO
pa3IUYHBIX BUJIOB U (GOPM MPEACTABICHUS, NOJIYYaEMYIO U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOIyJIIpHAsl ~ JIUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;

yMEHUE NMPUMEHATh Pa3u4yHble METOJAbl U 3aMpOChl NMPU MOUCKE U OTOOpE
UHGOpPMAILlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33/1a4 ONpPENEIEHHOTO THUIIA, TPUOOPETEHUE OIbITA B
o0nacTi  MCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMANbHYIO (hOpMY IpeAcTaBIeHHs] HHPOpMaALUU U
WUTIOCTPUPOBATh peEIlaeMble 3a/adydl HECJIOXHBIMA CXEMaMH, JuarpaMMaMu,
apyrumu opmMamu rpaduKu 1 IX KOMOWHAIASMY,

YMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipolecce y4eOHOH U
UCCJIEI0BATENHCKONW JEATEIbHOCTH UHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI'0 XO35MCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIICH IPUPOLHOU
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBePCcAIbHbIE YUeOHbIe JeliCTBHUS:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B XOJe auajgora W (WJIM) JIUCKYCCHH) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEIBHO BBIITOJHEHMSI IPEJI0KEHHOM 3a]auH;

YMEHUSL  NPEJICTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO



pe3yJIbTaTOB BBIMOIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1abopaTopHOI pabOTHI IO HUCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

yMEHUSI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEIIbHOM W MCCIENOBATENbCKOW  NIEATEIBHOCTH MPU  PEUICHUU
BO3HMKAIOIIMX TPOOJIeM Ha OCHOBE Yyuy€Ta OOIIMX WHTEPECOB M COTJIaCOBAHUS
no3uiuil (00cyXaeHusi, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMbBI», KOOPIWHAIUS
COBMECTHBIX JEHUCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

YMEHUE CAaMOCTOSATENIBHO ONPENENATh LENIH JEATEIBHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M IMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JesATEIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHBIE CITOCOOBI pelIeHusl y4eOHbIX U
IIO3HABATEJIBHBIX 337a4, CaMOCTOSITEJIBHO COCTAaBIATh WM KOPPEKTHPOBATH
[IPEIUIOKEHHBIM QJITOPUTM JECHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBHUE IIOJYYECHHOTO PE3YyJbTaTa 3asBICHHOM LEJIH, YMEHHUE
WCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIAracMbI€ B YCIOBUHU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOCHUIO 00s3aTEIBHOrO
CoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMoH,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMHCS HAy4HbIE 3HAHUS, YMEHHUS U CIIOCOOBI
JIeWcTBUM, crnenuduuecKkue g IPEAMETHOH 001acTh  «XHUMHS», BB
JNEATEIBHOCTH [0 IIOJIYYEHWI0O HOBOI'O  3HAHWs, €r0  HWHTEpIpPETaLUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaI[UsIX.

K xoH1y 0OyueHus B 8 kiacce npeIMETHbIE PE3ybTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS Y HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBast 0Js1 XMMUYECKOTO AJIEMEHTAa B COSAMHEHUN, MOJIIPHBINA 00BEM,
OKCHJ, KHCJIOTA4, OCHOBAaHHE, COJb, DJIEKTPOOTPULIATEIIBHOCTh, CTEIECHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(UKaIUs peakuui: peakuuu
COCIMHEHUSA, PEAaKIUU PA3JIOKEHUS, PEAKIUU 3aMEIICHUS, PEaKIUu
oOMeHa, 9K30- M SHAOTEPMHUUYECKUE PEaAKINH, TeTIOBON 3(PPEKT peaKiuH,
SAIpO aroma, JJIEKTPOHHBIM CJIOHW aroma, aTOMHas OpOUTa b, pPaguyc
aToMa, XUMHUYECKasl CBA3b, MOJSPHAs M HEINOJSIpPHAs KOBAJIEHTHAs CBA3b,



WOHHAs CBS3b, MOH, KATMOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(IpolLieHTHAs! KOHIICHTPAIUs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUS MPU OMMCAHUY BELIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

OTIPEIENISITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHCHUSX,
CTENEHb  OKHCJIEHUSI  BJEMEHTOB B OMHApHBIX  COCJAMHEHUSX,
MIPUHAJJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAUMHEHUW 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAasT W HOHHAas) B
HEOPTaHUYECKUX COCAMHEHUSX;

packpeiBath cmbicha [lepuommueckoro 3akona [[. WM. Mengeneena:
JEMOHCTPUPOBATh TNOHUMAHHE MEPUOANYECKONM 3aBUCUMOCTH CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT MX MojoxxkeHus B Ilepuogmyeckoid cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOrajpo;

OMHUCBHIBATh M XapakTepu3oBaTh TaOnuuHyo ¢Gopmy Ilepuoanueckoit
CUCTEMBbl XHMMHYECKHMX OJJEMEHTOB: pa3auyaTb I[OHATUS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymma)y, mansie u
OOJIbIIIE TIEPUOJIbI, COOTHOCUTh OOO3HAYCHMS, KOTOPhIE HUMEIOTCA B
tabmune «llepuoauueckass cuctemMa Xxumudeckux odyemeHToB [, U.
MeHneneeBa» C€ YHCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sApa, 001Iee YUCiIOo dIEKTPOHOB
U pacrpeieieHHe X MO0 SJEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, M0 TETIOBOMY (D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi ONMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISITH  OTHOCUTEJBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl
BEILECTB, MAaCCOBYIO [OJII0 XHMHMUYECKOTO »3JIeMEeHTa 1o ¢opmyre
COEJIMHEHHUSI, MAaCCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

MPUMEHSITh OCHOBHBIE OINEpAlMM MBICIUTENBHON JAEATEIbHOCTU — aHaJu3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTeMAaTHU3aluio, KiIacCU(PHUKAIIUIO,



BBISIBJICHE TPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYCHHS] CBOWCTB
BCIIECTB M XHWMHUYECKHX PpEaKIMi, EeCTECTBEHHO-HAYYHBIC METOJIbI
MO3HAHUSA — HAOJIOJCHWE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIECPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

ClIeIOBaTh  TpaBWJaM  I[OJIb30BAHHUS  XMMHYECKOW  TIOCYyIOH |
nabopaTopHbIM 000pYJIOBaHWEM, a TaKXKe TMpaBUjaM OOpaIIeHUus C
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBITIOJIHCHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB TIO0 TOJYyYEHHUI0O W COOMpPaHUIO
ra3o00pa3HbIX BEMIECTB (BOJAOPOJAa ¥ KHCIOpPOJAa), TPUTOTOBICHUIO
pacTBOPOB C ONPEAECTEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;makmyc, heHondTanent, METUIOPAHXK U APYTHE).

K koniy oOyueHus B 9 Kkiacce npeMeTHbIe pe3ysIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

pacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKHUX TOHSATUNM: XUMHUYECKUM
AJIIEMEHT, aTOM, MOJEKyJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATENIBHOCTD, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYEeCKas CBs3b, TEIUIOBOU d(PdeKT
peakuuu, MOJib, MOJISIPHBIH  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTUYECKAS JTUCCOLMAINS, PEAKUUH HOHHOIO
oOMeHa, Karauu3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEeoOpaTUMbIE PEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHHE M  BOCCTAHOBJICHHE,
ajuioTponusi, aMm(pOTepHOCTh, XUMHUYECKasi CBS3b (KOBAJEHTHAs, MOHHAs,
METajuIMyecKasi), KpHUCTAJUIMYEcKass peméTka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, MpeAeiabHO IOMyCTUMAas
koHueHrpanus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSITh ATU TTOHSTHUS MPU ONMKUCAHUH BEIIESCTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJI COCTaBJICHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OMPENIENATh BaJICHTHOCTh M CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUSX PA3JIMYHOIO COCTaBa, NPUHAMJIECKHOCTh BELIECTB K
ONpeNeNéHHOMY KJIACCY COEIUWHEHUN Mo ¢opmyrnam, BHJ XUMHUYECKOU
CBA3M (KOBAJECHTHAs, WOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCIUHEHMSIX, 3apsA] MOHA MO0 XMMHUYECKOH (opmyre, xapakTep Cpeasl B
BOJHBIX PACTBOpPAaX HEOPraHWYECKUX COCIMHEHHM, TUN KPUCTAITIMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;



packpeiBath cmbich Ilepumoamueckoro 3akona [[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHMMAaHHUE: OIKCHIBATh W XapaKTepu30BaTh
tabnmmunyio (opmy [leproamdeckoil CUCTEMBl XMMHYECKHX DJIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOJABI, COOTHOCHUTH
0003HaueHUs, KOTOpPhIE HMEIOTCS B TIEPHOJUYECCKON TalmuIEe, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsia  sjapa, oOIlee 4YUCIO DJIEKTPOHOB H
pacmpesiefieHie HUX IO DJJIEKTPOHHBIM  CJIOSM), OOBSCHATH OOLIUe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE peakiuu (10 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEMEHEW OKHUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(UUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEP)KIAs OIKHCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUW COOTBETCTBYIOIIHX
XAMHUYECKUX PEAKIUN;

COCTaBJIAITh YPABHEHUS DJEKTPOJIUTHUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIMA HOHHOTO
oOMEHa, ypaBHEHUS peaKluid, TMOATBEPKIAIONMIUX CYIIECTBOBAaHUE
TF€HETUYECKOM CBSI3M MEXKY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca ATUX PeaKIuii;
MPOTHO3UPOBATh CBOWMCTBA BEILECTB B 3aBUCHUMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUSI XHUMHUYECKHX NPEBpAlEHUN B Pa3IUYHBIX
YCIIOBUSIX;

BBIYUCIISITH  OTHOCUTEJBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJIFO XHUMHUYECKOTO »JJeMeHTa 1o dopmylie
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEAKIUU;

cOOJII01aTh rpaBuia MOJIL30BaHUS XUMHUYECKOHN MOCY101 u
Ja00paTOpHBIM  O0OPYJIOBaHMEM, a TaKXe TNpaBujia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU 1O BBINOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO0 TOJIYYEHUI0O U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTICKUCIIOTO Ta3a);



NPOBOJNWTh  PCAKIUH, IOATBEPXKIAMOIINEC  KAYSCTBEHHBIH  COCTaB
pa3IMYHBIX BEIISCTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPHI-, OPOMUI-,
nonua-, kapOonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3yYEHHBIX METAJIOB, IMPUCYTCTBYIOIIHEC B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

IIPUMEHSATH OCHOBHBIE OIEPAIIUH MBICIUTEILHOW NEATCIPHOCTH — aHAJIN3
U CHHTE3, CpaBHECHHE, OOOOIICHHWE, CHCTEMAaTHU3AINIO, BBISIBICHHUC
MPUYHHHO-CJICJACTBCHHBIX CBS3€d — JUII HM3Y4YEHHUS CBOWCTB BEIICCTB U
XUMHUYCCKUX PEAKIUi, eCTeCTBCHHO-HAyYHbIE METOABI IIO3HAHUSA —
HAOJFOICHUE, M3MEpPEHUE, MOJICIHPOBAHUE, DKCIICPUMEHT (pCalbHBIA H
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosaunuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumus — BakHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 okcHugax https://m.eds00.ru/7f41837¢c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' U COMAX https://m.eds00.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBaHMAX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 11 1 1 bubmunoreka IIOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipenmer xumuu. Poiab XuMuUM B 5KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «[IpaBuiia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BameHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Mouib. bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX bubmorexa HOK
» N P https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIOTIETUCT O6ogﬂI eHHEe U bubmmorexa [OK
H AT, HVI https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIvsl 3HAaHUHA
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMHUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHMCII0po/ia (peakliuyi OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBo# 3 PexT XuMUIeCKOoM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, FK30- U https://m.edso00.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubamorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tomydyenne u coOnpaHue KHCIOpoaa bubmmorexa LOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d4f42

ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo ero U3BECTHOM bubmmorexa [JOK
o Y https://m.eds00.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Boruncnenus 006EMOB razoB 1o
34 ABHCHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa HOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 006 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiiennsie
37 u HIGL:HaCBI peHHI)Iz aCTBOPBI NL[];CCOBaﬂ bubmmorexa [JOK
5 P PEL- https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
38 «[IpurorosiieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponsHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KJIacCupUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOf(SBI: OJI )eHI/Iﬂ XHMHHZSKHe bubmorexa [IOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'enernueckas cBsI3bp MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCIUHEHUIN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eHNE U CHCTEMATH3AIINS 3HAHUI
= . https://m.edso0.ru/00ad9ch?2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/)II/I‘IGCKI/IX 3JIEMEHTOB ?IOH}ITI/IC 0 bubmorexa HOK
i https://m.edso0o.ru/00ad9ffa
Ipymmax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUYECKOT0
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMU4ecKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETONsIpHAs XUMHUYECKast bubnunorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeneHe okucneHHS https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucnIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonrtponsHas padora Ne4 o reme bub6nuorexa [IOK
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«CtpoeHue aroma. XUMUYECKasl CBSI3b

https://m.edsoo.ru/00adb486

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3anus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
CcUCTEMaTU3alus 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [lepuoauueckas cucrema 1 bubnnoreka [HOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

5 Knaccugukarus Xxumuueckux 1 bubnnorexka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM paBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSIONINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
A HHATLIHL https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNouHble ypaBHEHUS PeaKIINi buGnnorexa LIOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHNUI 00 bubmmorexa LHOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
14 IToustue o runponuze coien bubmmorexa LOK
Ap https://m.edsoo.ru/00add9d4
15 O0o00mIeHNe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perenue sxkcnepuMeHTATBHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonrtponsHas padora Ne2 o teme
17 «3J‘ICII:<)T OJ'II/ITIf‘IeCKa}I WCCOLAAINA bubmmorexa LOK
p 8 HHATLHA. https://m.edsoo.ru/00addecO
XVMUYECKUE PEeaKIui B PACTBOPAX)»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEDPE bubmmorexa LOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK
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XUMHUYECKHUE CBOWCTBA, MOTYyUYEHUE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tonmy4yeHne CONISTHON KUCTOTHI bubmorexa LHOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ coeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHUE, bubnnoreka [JOK
du3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILIIEHHOTO CrIocoba
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
IPOAYKTa PEaKUU https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepuUCTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmmorexa [JOK
- OV https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTnueckas padota Ne 3 o Teme
30 «[Tonydyenne aMMuaka, U3y4eHHUE €ro bubmmorexa [JOK
. I gtk https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 00peHuid. XUMHYECKOE bubmorexa LHOK
yAObP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KaloIel cpebl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta q)(I)I/II)3I/I(IIe3:KHe u bubnuorexa LIOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCTBE MHUHEPAJIbHBIX YI0OPEHUH. bubnuotexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHeHHE B

35 npu i 2e1 EI/ISI/II‘)—IGCKII)/IG Y XUMHUYECKHUE bubmmorexa LIOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcupsl yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrH4YecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronpHas KUcoTa U €€ Cou bubmmorexa LIOK
https://m.edso0.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpraHMYECKUX BEIIECTBAX KaK O bubmmorexa [JOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemnuii u ero coequHeHNs bubmmorexa [JOK
P https://m.edsoo.ru/00ae080a
[IpakTuyeckas pabora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«Baxnennine HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHCHUS
Konrtponsnas padora Ne3 o teme

42 «Baxnennine HeMeTaIbl U UX bubmmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METaJLJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METaJUTNYECKast KpUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIJIOB
XHMHUYECKHE CBOMCTBA METAJLIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psift

HaIPSKEHUN METaJNIOB

https://m.edso0.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

bubmuoreka [JOK

45 YPABHCHHAM XHMITICCKHX PCAKIHH, https://m.edsoo.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJEPIKHUT
pUMeCcH
46 ITousTHE O KOPPO3UU METAILIOB bubmorexa LIOK
PP https://m.edso0.ru/00ael1278
bu6mmoreka [IOK
47
[lernoumsie meraueI https://m.edsoo.ru/00ael4b?2
48 OKCHUJIbI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxkueiime coeTuHEHNA KAJIbLIUS bubnmorexa LHOK
. 1 https://m.edsoo.ru/00ae15e8
51 O0o001mIeHNEe U CHCTEMaTH3aITHs bubmuorexa [JOK
3HAHUMN https://m.edsoo.ru/00ae15e8
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTKOoCTh BOABI 1 METOIEI €€ bubmmorexa [TOK
Y 8 8 https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6moreka [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

57 OKcubl, THAPOKCUIBI U COJIM JKeJle3a bubnmoreka [JOK
(1) u xeme3a (111) https://m.edso0.ru/00ae35e6

58 O06o001IeHNe U CUCTEMAaTH3aIUs bubmuorexa [JOK
3HAHUU https://m.eds00.ru/00ae1750
[TpakTrueckas padora Ne 7. Pemenue

59 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
«Baxueimue MeTaibl 1 UX https://m.edso00.ru/00ae1750
COCTMHEHUS»
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3

50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JI0JIM BbIXOJa MPOAYKTa
peakiuu

61 O06o0011eHre U cucTeMaTu3alus bubnnoreka [JOK
3HaHUU https://m.eds00.ru/00ae1750
KonTponbHas padora Ne4 o teme

62 «Baxueimme MeTaibl 1 UX bubmmorexa [OK

https://m.edso0.ru/00ae1750

COETMHEHUS»

63 BemectBa 1 Marepuansl B bubnuoreka [IOK
IIOBCEIHEBHOU KU3HU UeJI0BEKa https://m.edso0.ru/00ae3f50

64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXKarolleu cpebl https://m.edso0.ru/00ae4270

65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso0.ru/00ae4270
PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK

66 .
cucTeMaTtn3anus 3HaHUI https://m.edsoo.ru/00ae0dOa

67 PesepBublit ypok. O0o01IeHNE U bubnuorexa [IOK
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cUCTeEMAaTHU3alus 3HAaHUN

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

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auus 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»
» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WU.I"., Cnagkos C.A.,

AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



