MUJHVCTEPCTBO [IPOCBEILIEHUSI POCCUNCKOI ®ENEPALINU
MunucTepcTBO 00pa3oBaHus M Hayku CamMapcKoit 061acTu

Kunesbckoe ympaB/eHre o6pa3oBaHus U Hayku CaMapcKoit o6sacTtu

['6OY OOII noc. Yropbe

PACCMOTPEHO COI''TACOBAHO
[Ipenceparens MO OTBeTCTBeHHasd 3a YBP
N.M.KonecHukosa E.Il.MapkuHa
[Tporokom Nel [Tporokoa Nel
ot «30» aBrycra 2023 r. oT «30» aBrycra 2023 .
PABOYASA ITPOI'PAMMA

(ID 1575819)

YTBEPXXIEHO
JUPEKTOP

I'bOY OOILLI noc. Yropbe

A.H.ITanapvHa
[Tpuka3 Ne 125-O1
oT «31» aBrycra 2023T.

MaHapuHa A

yueOHoro npeamera «Xumusi. bazoBblii ypoBeHb»

Ju1st oOyyaromuxcs 8 — 9 KjiaccoB

noc.Yropne 2023



HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YPOBHE OCHOBHOrO o0OIero oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHMH K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNpHONl  IpOrpaMMbl  OCHOBHOI'O o011ero o0pa3oBaHus,
npencraBieHHbix B PI'OC OO0, a Takke Ha oCHOBe (eaepaabHON pabouei
OpOrpaMMbl BOCIHTAHUS M C Y4€TOM KOHIENIMH MpernofaBaHus y4eOHOTro
npeaMera  «XHMHS» B 00pa3oBaTelIbHbIX — OpraHu3auusx Poccuiickoii
denepanni.

[Iporpamma no xumuum Ha€T NpeACTaBICHUE O LEAX, OOLIEH CTpaTreruu
oOydeHusi, BOCIUTAHUS M Pa3BUTUS OOYYAIOUIMXCA CPEACTBAMHU Y4eOHOTO
OpeiIMeTa,  yCTaHABIMBAaeT  00s3aTeIbHOE  MPEIMETHOE  COJIEpIKaHHE,
IpeIyCMaTpUBAET PACIPENEIICHHE €ro M0 KjaccaM M CTPYKTypUpOBaHHUE IO
paszenaM M TeMaM IMpOrpaMMBbl MO0 XUMHH, OINpPEAENAeT KOJIUYECTBEHHBIE U
KauyeCTBEHHbIE XapaKTEPUCTUKU COJIEp KaHMS, PEKOMEHYEMYIO
[OCJIEJOBATENIbHOCTh M3YYEHUS] XUMHUU C YYETOM MEXKIPEAMETHBIX H
BHYTPHUIIPEIMETHBIX CBA3€H, JIOTMKM Y4Y€OHOro IpoIecca, BO3PaCTHBIX
0COOCHHOCTEM O0Oy4Yaromuxcs, OINpeeasieT BO3MOXKHOCTU MpeaMera s
peanm3anuu TpeOOBaHMI K pe3yIbTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHOM
IporpaMMBbl Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHus, a TaKkke TpeOOBaHUI
K pe3yJbTraraM OOydYeHHs XMMHHM Ha YPOBHE LEJNEeH W3ydeHUs NpeaMmeTa u
OCHOBHBIX BHUJOB y4e€OHO-IIO3HABATEIbHON MEATEIBHOCTH OOYYaromerocs o
OCBOCHMIO YUEOHOr0 COJEPKAHMUS.

3HaHWE XMMHU CIYXHT OCHOBOH Il (POPMHUPOBAHUS MHPOBO33PEHUS
oOyyJaronierocs, ero nNpeJaCTaBICHUN 0 MaTEPUAIBHOM €IMHCTBE MHUPA, BAKHYIO
poJb UrparoT GopMUpyEeMble XUMHUEH TPEICTABICHUS O B3aUMOIPEBPAIICHHUSIX
SHEPruu M 00 HBOJIIOIMU BEIIECTB B MPUPOAE, O MyTAX PEIICHUS TII00aTbHBIX
po0JIeM yCTOWYUBOTO PA3BUTHS YEIOBEUECTBA — CBHIPHEBOM, IHEPTETUICCKOM,
MUIIEBON M 9KOJOTHYECKON O€30MacHOCTH, TPOOIIEM 3PaBOOXPAHECHHS.

N3yuenne xumunn:

CIIOCOOCTBYET peaju3allid  BO3MOXKHOCTEH I CaMOpa3BUTUA U
dopMupoBaHUs KyJIbTypbl JUYHOCTH, €& oO0med u (QyHKIMOHAIBHOU
IPaMOTHOCTH;

BHOCHT BKJIaJ] B (pOpMHpOBaHNE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydaromuxcsi, HaBBIKOB HUX CaMOCTOSITENFHOM y4eOHOW NeATeIbHOCTH,
SKCIIEPUMEHTAJIBHBIX M HCCIEA0BATENBCKUX YMEHHMM, HEOOXOIHWMBIX KaK B
MIOBCETHEBHOM JKM3HHU, TaK U B MPOPECCHOHATBHOMN JAEATEIHbHOCTH;

3HaKOMUT CO CHEIU(UKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIJa HA €AMHCTBO TMPUPOJbI M  YEJIOBEKa, SBISETCA
OTBETCTBEHHBIM 3TalloM B (JOPMHUPOBAHUU €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH
00yyaroImuxcs;

Croco0CTBYET (HOPMUPOBAHUIO 1IEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAay4YHbIM 3HAHMSIM, K TMPUPOJE, K 4YEIOBEKY, BHOCHUT CBOM BKJIaJ B
JKOJIOTMYECKOE 00pa3oBaHue 00yHYaroUUXCsl.

JlanHble HaMpaBiICHUS B OOYYEHUH XMMHUU 00ECTIeUMBAIOTCS Ccrienn()UKOn
colepKaHUsl y4yeOHOro TMpeAMETa, KOTOPBIA SIBISETCS  I€1arorn4ecKu
aJanTUPOBAHHBIM OTPAa)K€HHEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tarie
e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOI'O 0011€ro oOpa3oBaHUs OPUEHTUPOBAH
HAa OCBOCHHME OOYYaIOLIMMHUCS CHCTEMbl NEPBOHAYAIBHBIX IMOHATUH XHMHH,



OCHOB HEOPraHWYECKONM XMMHUU M HEKOTOPBIX OTAEJIbHBIX 3HAYUMbIX MOHSATUN
OPTraHUYECKON XUMHH.

CTtpykTypa coaep:KaHHs MPOrpamMMbl [0 XUMUU c(HOPMHUpPOBaHA HA OCHOBE
CUCTEMHOT0 NMoaxoaa K €€ uzyueHuro. ConepKaHUe CKIIAJIbIBAETCS U3 CUCTEMBI
HNOHATUH O XHMHYECKOM 3JIEMEHTE€ U BEIIECTBE M CHUCTEMBI MOHATHI O
XUMHUECKON peakuud. OOe 3TH CHUCTEMBI CTPYKTYpPHO OPraHM30BaHBI IO
OPUHIMIY [OCJIEI0BAaTEIbHOIO pPa3BUTUS 3HAHMI HAa OCHOBE TEOPETHYECKHUX
IPEICTaBIEHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona /. M. MenaeneeBa kKak OCHOBHOTO 3aKOHa
XUMUU;

— YUYEHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBA3H;

— MPEACTaBICHUN 00 3JIEKTPOJUTUYECKOM JHUCCOLMALMU BEIIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS pacCMaTPHUBAIOTCA HA OCHOBE SMIIUPUYECKU
NOJIyYEHHBIX W OCMBICICHHBIX (DAKTOB, pPa3BUBAIOTCS IOCIEI0BATEIBHO OT
OTHOTO YpOBHA K JPYroMy, BBINOJHSAS (QYHKIMH OOBSCHEHUS H
IPOrHO3UPOBAHUS CBOWCTB, CTPOEHUS M BO3MOXKHOCTEH MPAKTHYECKOIrO
NPUMEHEHUS U TIOJYYECHHS H3y4YaeMbIX BEIIECTB.

OcBoeHne mporpaMMbl MO XHMHH CHOCOOCTBYeT (POPMHPOBAHUIO
IPEACTABICHAS O XUMHWYECKOW COCTABJAIOIIEM HAay4HOM KApTHHBI MHUpa B
JIOTUKE €€ CHCTEMHOM IPUPOAbI, HEHHOCTHOIO OTHOIIECHHS K HAYYHOMY 3HAHUIO
¥ METOJaM IO03HAaHMs B Hayke. M3ydyeHne XMMHUH IPOUCXOIUT C IPUBJICUYEHUEM
3HAHUI W3 paHee HM3YyYECHHbIX YYEOHBIX MpeAMETOB: «OKpyXarOIIMil MHP»,
«bunonorus. 5—7 xknacce» u «Pusuka. 7 Kiace».

[Ipn wu3ydyeHWun XUMHH TMPOUCXOAUT (HOPMHUpPOBAHHE 3HAHUI OCHOB
XUMUYECKOM  HAyKM Kak 00JIaCcTU  COBPEMEHHOTO  €CTECTBO3HAHMS,
IPAKTUYECKON JIESITEIbHOCTH YEJOBEKa M KaK OJHOIO0 W3 KOMIIOHEHTOB
MHUPOBOI KyJbTYpHl. 3ajaya y4eOHOro MpeaMeTa COCTOUT B (HOPMHUPOBAHHH
CHUCTEMbl XMUMHUYECKUX 3HAHUM — BaKHEUIIMX (PAKTOB, MOHSATUM, 3aKOHOB U
TEOPETUYECKUX TOJOKEHUHM, JOCTYMHBIX OOOOLICHHI MHPOBO33PEHUECKOTO
XapaKTepa, SA3blKa HAyKH, B MPHUOOIIEHUH K Hay4YHbIM METOJAaM IO3HaHUS NpHU
U3YYEHUU BEUIECTB M XMMHYECKMX pEaKLUHil, B (OpMUPOBAHUU U Pa3BUTUU
NIO3HABATEJBHBIX YMEHUUW W WX NPUMEHEHUU B y4E€OHO-IO3HABATEIBHOU H
y4eOHO-HUCCIIEOBATENBCKON J1€ATEIbHOCTH, OCBOEHUM MPaBHJI OE30MacHOro
oOpalieHus C BEIIECTBAMU B TOBCEAHEBHOM KU3HU.

[Ipn wu3yyeHHMM XUMHH Ha YpPOBHE OCHOBHOTO OOIIero o0pa3oBaHUS
BaYKHOE 3HAYEHHUE MPUOOPENN TaKHUEe LETH, KaK:

— (QopMuUpOBaHHWE HMHTEIUIEKTYaJlbHO pPAa3BUTOM JHMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBUAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHHsS Ha CHCTEMAaTUYECKOE MPHUOOIICHHE
oOyJaronmxcst K caMOCTOSITENIbBHONW MO3HABATEIBHON JIEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHMS, (POPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

—  ofecreyeHne  YCJOBHi,  CIIOCOOCTBYIOIIMX  NPHOOPETEHHUIO
OoOyJaronMMuUCsl  OMbITa  Pa3HOOOPA3HON  JEATEIBHOCTH, TO3HAHUS U
CaMOINO3HAHUs, KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIMI), HMEOLINX
YHUBEPCAIBHOE 3HAYECHUE IS PA3JINYHBIX BUJIOB JAESATEIbHOCTH;

— ¢opmupoBanue o0MmEeH (QYHKIIMOHATILHOH ¥ €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHUIl OOBSICHATH U OILICHUBATH SIBICHUS



OKpY’KAIOIIEer0 MHPA, UCTIOIb3YS 3HAHUA M OIBIT, MOJYYCHHbIE IPU U3YUYEHUH
XUMUH, TMPUMEHATh UX TPHU PEIICHWH MPOOJieM B TOBCEIHEBHOW JXKHU3HU U
TPYZIOBOU JIEATEIIBHOCTH;

— (¢opMupoBaHue y OOy4yarOUMXCAd TyMaHUCTUYECKUX OTHOIICHHH,
NOHMMAaHUsl HEHHOCTH XUMHUYECKUX 3HAHUM Ui BBIPAOOTKH 3KOJOTHYECKH
LEJIECO00pa3HOro MOBEAECHHUS B OBITY M TPYAOBOW JEATEIBHOCTH B LEISAX
COXPAaHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOTHOU CPEJIbI;

— pa3BUTHE MOTHUBAIUHA K OOYYECHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHS OOIIEUEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbBIOOpY Tmpoduiass u  HampaBICHHOCTH
JAIbHENIIEro 00y4YeHusl.

OOmiee 4McIO YacoB, OTBEACHHBIX [UIsI M3YYEHUS XHMHUU Ha YpPOBHE
OCHOBHOT'O 00111€er0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacoB
(2 yaca B Henento), B 9 Kitacce — 68 4yacoB (2 yaca B HEJICIIO).

COJAEP XAHME OBYYEHUA

8 KIIACC

IlepBoHaYaILHbIE XUMHYECKUE TOHATHS

[Ipenmer xumuu. Ponp XMMuM B )KM3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena m BemectBa. du3nueckue CBOMCTBA BEMIECTB. ATrpEraTHOE COCTOSHUE
BemiecTB. [IoHsITHE O MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BELIECTBA U CMECH.
CnocoObI pa3eieHus: CMeceil.

ATOMBI M MOJEKYJbl. XUMUYECKHE 31eMEHThl. CHUMBOJIBI XUMHYECKUX
aeMeHTOB. [IpocThie U ClIOkKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xummueckas (opmysa. BaleHTHOCTh aTOMOB XUMHUYECKHX AJIIEMEHTOB.
3akOoH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOcHUTENIbHAsE aTOMHas Macca.
OtHocuTenbHas MOJIEKYJIsipHas Macca. MaccoBas 40Ji1 XMMUYECKOTO AJIEMEHTa
B COCJIMHEHHUH.

KomnuectBo BemecrBa. Mons. MonsspHas wMacca. B3anmocBs3b
KOJIMYECTBA, MAacCChl UM 4YHUCJIA CTPYKTYPHBIX €IUHUI] BellecTBa. Pacué€rsl mo
dbopMyIamM XUMHYECKUX COCTMHCHUH.

du3nueckue M XUMUYECKUE SIBJICHUA. XUMHUUYECKas peakuus u e
NpU3HAKUA. 3aKOH COXPAHEHUSI MacChl BEIIECTB. XHUMHUYECKHE YpaBHEHUS.
Knaccudukanus xuMmudeckux peakiui (COeTMHEHNs, Pa3I0KCeHUS, 3aMEIICHIS,
oOMeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYI0M, MpaBuiaMu pabOThl B TabopaTopun
U npuéMamMu oOpameHus ¢ Ja00paTOPHBIM OOOpPYJOBaHUEM, H3YyYCHHE U
omucaHue (PU3MYECKUX CBOWCTB 0Opa3lOB HEOPTaHUYECKUX BEIIECTB,
HaOmoieHne (pr3ndecKkuX (TUIaBIeHUe BOCKA, TasHUE JIbJIa, PAaCTUPAHHUE caxapa
B CTYIIKE, KUIIEHUE W KOHJEHCAIUs BOJIbI) U XUMHUYECKUX (TOpPEHHUE CBEUU,
MPOKAJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCICTBHE MeJa C KHUCIOTOM)
SIBJICHUW, HAOJIOJACHUE M ONUCAHWE IPU3HAKOB MPOTEKAHUSI XUMUUYECKUX
peakiuii (pa3noKeHue caxapa, B3auMOJEHCTBHE CEPHOM KUCIOTHI C XJIOPUAOM
Oapust, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aUMOJICUCTBUE
xene3a ¢ pactBopom coiu meau (II), nyuenne cnocoOoB pa3aeieHusi CMECeil: ¢
MOMOIIFI0 ~ MarHuTta,  (QWIbTPOBAHWE,  BBIMAPUBAHWE,  TUCTUIUISAIINS,
xpoMarorpadus, MPOBEACHHE OYUCTKA MOBAPCHHOW COJIM, HAONIOACHHUE W



ONKMCAHUE PE3YJIbTATOB MPOBEJACHUS OIbITa, WUIIOCTPUPYIOMIET0 3aKOH
COXpaHEHUs MacChl, CO3/ITaHUE MOJEIIEH MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BaHeiimue npeacTaBuTe/ M HEOPraHMIEeCKNX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucinopos — 3jieMeHT U mpocToe
BemiecTBo. HaxoxxaeHue kuciaopoja B MpHpone, (PU3UUECKHE U XUMHUYECKHE
cBoiictBa (peaknuu ropenus). Oxcuzapl. [Ipumenenue kucmopona. CrocoOb!
NOJTyuYeHUs] KUCIopoja B jabopaTropud M MpoMbIIUIeHHOCTH. Kpyrosopot
Kucaopoja B mpupojae. O30H — auioTponHas MoauuKalus KUCIOpOoIa.

TemnoBoil 3hPekT XUMUYECKOl peakiuu, TePMOXUMUYECKUE YpaBHEHUS,
9K30- U SHJOTEPMHUYECKHE PEAKUMU. TOIUIMBO: Yrojlb U METaH. 3arpsi3HEHHE
BO3/lyXa, yCWJICHHE MapHUKOBOTO (D PeKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bopopon — smemeHT m mpocrtoe BemecTBO. Haxoxaenwe Bomopona B
npuponie, (GuU3NYECKHEe W XUMHUYECKHE CBOWCTBA, NIPHUMEHEHHUE, CIOCOObI
nostyueHusi. Kuciaotsl u comnm.

MousipHbIil 00BEM ra30B. Pacy€Thl 10 XUMUYECKUM YPaBHEHUSAM.

@dusnueckne cBoWcTBa BOAbl. Boma kak pactBopuTens. PacTBOpEIL
HaceplieHHble M1 HEHACHIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBass nmons BemiecTsa B pacTBOpe. XHWMHMYECKHE CBOMCTBA BOJBI.
OcHoBaHusA. Posb pacTBOpoB B NMpUPOJE U B KHU3HU yenoBeka. KpyroBopot
BOJBI B IPUPOJIE. 3arpsi3HEHNE MPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX
BOJI.

Knaccudukanus neoprannuecknx coenuaernii. Oxcuanl. Kitaccudukanums
OKCHJIOB: cojieoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, aMQOTEpHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. PU3HUECKHME W XUMUYECKHE
cBolcTBa OKCUI0B. [lomydeHne okcuIoB.

OcHoBanus. Krnaccudukamusi ocHOBaHMA: MIENOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHuN. PU3NYECKHE U XUMHUUYECKUE CBOMCTBA
ocHoBaHuM. [lomydyeHne OCHOBaHUH.

Kucnoter. Knaccuduxanus xkuciaor. Homenknarypa kucnot. ®Ousnueckue
Y XMMHMYECKHE CBOMCTBA KUCHOT. Pan akruBHocTM MetaiuioB H. H. bekerosa.
[Tonydenue KucCIoT.

Comu. Homenknatypa coseil. Pu3nueckue U XUMHUYECKHE CBOMCTBA
conen. [lomyuenue coiei.

I'eneTnueckas CBA3b MEXAY KJIACCaAMU HEOPTaHUYECKUX COCTUMHEHUN.

Xumuueckuit IKCnepumenm:

KauYeCTBEHHOE OIPEACIIEHUE COJEpKaHMs KHCIOpOJa B  BO3IYyXeE,
NOJIyYeHHE, COOMpaHHe, pPACHO3HABAaHWE W HU3YUYEHHE CBOWMCTB KHUCIOPOJA,
HAOJIFOICHWE  B3aUMOJCMCTBUS  BEUIECTB C  KHUCJIOPOJOM M YCIIOBHS
BO3HMKHOBEHUSI W IMIpPEKpalleHus TopeHus (1okapa), O3HAKOMIIEHHE C
oOpasllaMu OKCHJIOB W OINMCAaHWE WX CBOWCTB, TIOJyYECHHE, COOMpaHHeE,
pacro3HaBaHWEe U H3YyYEHHE CBOWCTB BOJOpOJa (FOpEHHE), B3aUMOJICHCTBHE
BoJI0poJa ¢ okcuaoM meau (I11) (Bo3MOkKHO MCIOIB30BaHUE BUIECOMATEPUATIOB),
HaOmogeHne oOpa3loB BEHIECTB KOJIMYECTBOM | MoOnb, HCClIeIOBaHHUE
OCOOEHHOCTEM PAcTBOPEHHsS BEUIECTB C PA3MYHOM PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM JOJEH PaCTBOPEHHOTO
BEILIECTBA, B3aMMOJICMCTBUE BOJBI C METaNIaMU (HATPUEM U KaJbIUEM)
(BO3MOKHO UCIIOJIb30BAaHUE BUJIEOMATEPUATIOB), UCCIEAOBAHUE O0Opa3LOB
HEOPraHWYECKUX BEIIECTB pA3JIMYHBIX KIJIACCOB, HAOIIOJEHUE H3MEHEHUs
OKpacKd HWHIMKATOPOB B pAacTBOpax KUCIOT U UIEJNOYEH, H3y4YEeHHE
B3aumozercTeus okcuaa meau (II) ¢ pacTtBopom cepHOW KHUCIOTHI, KUCIOT €
METaJlJIaMU, PEaKLIUNA HEUTPAIU3aLMH, ITOJIyYEHHE HEPACTBOPUMBIX OCHOBAaHHUM,



BBITECHEHUE OJHOTO MeTayla JPYyrMM U3 pacTBOpa COJIM, pELICHHE
HKCIIEPUMEHTAIBHBIX 3aJa4 Mo Teme «BaxHeilne Kiacchl HEOPraHMYECKUX
COCAMHEHUI».

Ilepuoaunyecknii 3axkoH u Ilepuogmyeckasi cucreMa XMMHYECKHX
jaemenToB JI. . MenneaeeBa. CtpoeHne aTtoMoB. XHMHUYECKAsl CBA3b.
OKHCIUTETBbHO-BOCCTAHOBHUTE/IbHbIE PEAKIIUH

[lepBble MONBITKH KiIaCCU(PUKALMK XUMHUYECKHX 3JeMeHTOB. lloHsaTHE O
IpyIIax CXOJHBIX 3JIEMEHTOB (LIEIOYHBIE M LIEJIOYHO3EMEIbHBIE METAILIbI,
rajloreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIe
OKCHUJIbI U TUAPOKCHU/IBI.

[Tepunonnueckuit 3akoH. [leproanueckas cuCTEMa XUMAYECKUX 3JIEMEHTOB
J. WN. MenneneeBa. KoporkomepuogHas # JIMHHONEPUOAHAA (HOPMBI
[Iepuonnueckoit cucrembl xumuueckux siemeHtoB JI. WM. Mengeneena.
Ilepnoner u rpynmbl. @U3NYECKUN CMBICI IOPSAKOBOIO HOMEpPA, HOMEPOB
NEPUOJA U TPYNIbI AIEMEHTA.

Crpoenne atomoB. CocTtaB aTroMHbIX saep. M30Tomnbl. DJIEKTPOHBI.
CtpoeHue AIEKTPOHHBIX 000JI0YEK aTOMOB MEPBbIX 20 XUMHUYECKUX 3JIEMEHTOB
[Tepnomnueckon cucremsl . 1. MenaeneeBa. XapakTepucTuka XUMUYECKOTO
AJIEMEHTA 110 €ro MojoxeHuto B [lepuonnueckon cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUs pPaJnyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJNINYECKUX U HEMETAJNINYECKUX CBOMCTB IO IPYMIIaM U IIEPUOJAM.

3nauenue llepuogmyeckoro 3akoHa u Ilepuonnyeckoid  cHCTEMBI
XUMHYECKUX DJIEMEHTOB U1 Pa3BUTHUS HayKy U npaktuku. /. 1. Mennenees —
YYEHBIN U TPAXKJAHUH.

Xumuueckass cBs3b. KoBaneHTHass (mojiipHas M HENOJISIPHAsA) CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okuciieHHd. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE — PEAKLIUH.
[Ipoueccsl OKUCAEHUS U BOCCTAHOBIIEHU. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4eHre 00pa3loB BEIIECTB METAIJIOB U HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCHA LIMHKA C PAacTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIMIA
(ropeHue, peakuy pa3ioKeHUsl, COEAUHEHUS).

MeosicnpedmemHuuie céasu

Peanuzanms mMeXnpeaMeTHbIX CBs3el MPU M3YYEHHM XMMHH B 8 Kilacce
OCYLIECTBJISIETCS 4epe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHATUH, TaK W TOHATHW, SBISIOIIMXCA CUCTEMHBIMU I OTAEJbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmue ecTecTBEHHO-HAyYHblE TMOHATHS: HAy4dHbIM (akT, TUIOTE3a,
TEOpHUs, 3aKOH, aHajdu3, CHUHTE3, KiIaccuuKauus, MEePUOJAUYHOCTD,
HA0JII0ICHNE, SKCIIEPUMEHT, MOACIINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusnka: Marepusi, aToOM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TONBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPHUYECKUN 3apsil, BELIECTBO,
TeNo, 00BEM, arperaTHoe€ COCTOSIHME BEIECTBa, ra3, (U3NYECKUE BEITUYMHBI,
€IMHMIIBI U3BMEPEHHUSI, KOCMOC, TUTAHETHI, 3B€3b1, COMHILE.

buonorus: gorocunres, apixanue, buocdepa.

I'eorpadus: armocdepa, rumpocdepa, MuHEpaabl, TOPHBIE IOPOIHI,
NI0JIE3HBIE NCKOIIA€MBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.



9 KUIIACC

BemecTBo M XUMHMYeECKasi peaKkIHs

[Iepnonmueckuit 3akoH. Ileproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB
. . Menpneneea. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYECKUX DJJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KalMs, KalblUusid H HX
COCAUHEHNH B COOTBETCTBUM C IIOJIOKEHUEM 3JJIEMEHTOB B llepmoamueckon
CUCTEME U CTPOEHUEM UX ATOMOB.

CrpoeHne BemecTBa: BUAbl XUMHUYECKOW CBA3M. THIBI KPUCTATNIMYECKHUX
PEETOK, 3aBUCUMOCTD CBOMCTB BEILIECTBA OT THUIA KPUCTALUINYECKON PEIIETKH
¥ BHJa XUMHYECKOU CBA3U.

Knaccupukanms ©  HOMEHKIATypa  HEOPraHMYECKUX  BEIIECTB.
XVWMHUYECKHE CBOMCTBA BELIECTB, OTHOCAIIMXCS K pa3JIMYHBIM Kjaccam
HEOPraHWYECKUX COCIMHEHNI, TECHETHYECKAas CBSA3b HEOPraHMYECKUX BEILIECTB.

Krnaccudukanus XUMHUECKUX pPEaKIMid MO Pa3IuYHbIM IpU3HAKaM (o
YHCIy U COCTAaBYy YYacTBYIOIIMX B PEAKLMU BEIIECTB, MO TEIUNIOBOMY 3 (eKTy,
0 H3MEHEHUIO CTENEHEW OKHUCIEHUS XUMHUYECKUX DJIEMEHTOB, IO
00paTUMOCTH, MO YYaCTHUIO KaTraliu3aTopa). IJK30- U IHAOTEPMHUYECKHUE
peakLMH, TEPMOXUMHUYECKHE YPABHEHUS.

[Tonsitue o ckopoctn xumudeckoil peakiuu. [lonsarne 006 0OpaTUMBIX U
HEOOpaTUMBIX XUMUYECKHX peakuusx. IloHsTHE O TOMOreHHBIX U
reTeporeHHbix peakuusax. [lonarne o kartanmusze. IloHATHE O XHMMHYECKOM
paBHOBecHH. DakTOpbl, BIHAIOIIME HAa CKOPOCTh XMMHYECKOM peakuuu u
N0JIO)KEHUE XUMHUYECKOTO PAaBHOBECHS.

OKHCANTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIMH, JJICKTPOHHBIA OasiaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBbHOW  peakuuud. CocTaBieHuWE  ypaBHEHHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA C HCIOJb30BAHUEM METOAA
JIEKTPOHHOTO OaJlaHca.

Teopuss ~ SIEKTPOJIMTHUYECKOW  JUCCOUMALMU.  OJIEKTPOIUTBI  H
HEIEKTPOIUTHL. KaTHoHbI, aHMOHBI. MeXaHW3M JHCCOLUMALWU BEIIECTB C
pa3IMYHBIMHM BUAAMHU XUMHUYECKOU cBsi3U. CteneHp aucconuanuu. CHIbHbBIE U
ci1a0ble AIEKTPOIIUTHIL.

Peakunu wnoHHOrOo OOMEHa. YCIOBUS NPOTEKAHUS PEAKIHMA HOHHOTO
oOMEHa, TOJIHBIE U COKpAalll€HHbIE HOHHbBIE ypaBHEHHsA peakuuid. CBoMcCTBa
KHCJIOT, OCHOBaHHMM U COJIel B CBETE MPEACTABICHUN 00 3IEKTPOIUTUYECKON
nucconnanyu. KauectBeHHble peakny Ha HOHBL. [oHATHE O THAPOIN3E COEN.

Xumuueckuit IKCnepumenm:

03HAKOMJIEHUE C MOJAEIIAMHM KPUCTANIMYECKUX PEIIETOK HEOPTaHHMYECKHX
BEIIECTB — METAJUIOB M HEMETa/IoB (rpadura u amMmasa), CIOKHBIX BEIIECTB
(xaopuga HaTpusA), MCCIEIOBAHWE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
peakuuu  OT  BO3ACWCTBHUS  pa3iMuHbIX  (AKTOPOB,  HCCIEAOBaHUE
JIEKTPOIPOBOTHOCTH PACTBOPOB BEILIECTB, MpPOLECCa JUCCOLUMALUN KHUCIOT,
IeJI0YEl U coJieil (BO3MOKHO HUCIIOIb30BaHNUE BUJIE0 MAaTEPHAIIOB), TPOBEICHUE
OTIBITOB, WJUTFOCTPUPYIOIIUX MPU3HAKH MPOTEKAHUS PEaKIMii HOHHOTO oOMeHa
(oOpa3oBanme ocaaka, BBIACICHHE Ta3a, oOO0pa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIMA
(ropenue, peakuuun Pa3JIOKEHNUS, COEJIMHEHHUS ), pacrio3HaBaHHE
HEOPraHWYECKUX BEIIECTB C MOMOUIbIO KAYECTBEHHBIX PpEAKIHMl Ha HWOHBI,
pelIeHre 3KCIEPUMEHTAIBHBIX 3aa4.

HemeTtanibl U MX cOeIMHEHUA

OO6mrast xapakTepucTHKa TamoreHoB. OCOOCHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE cTeneHn okucaeHuss. CTpoeHne U GU3HYEeCKUe CBOMCTBA MPOCTHIX



BEIIECTB — TAJOr€HOB. XHMHMYECKHE CBOWCTBA Ha MPUMEPE  XJIOpa
(B3aMO/ICIICTBHE C MeTallylaMU, HEMETa/laMH, IiesodaMu). XJIIOPOBOAOPO.
ConstHast KMCIOTa, XUMUYECKHE CBOMCTBA, MOJy4eHHE, TpuMeHeHue. [leficTBre
XJIOpa U XJIOPOBOJIOPOAA HA OPraHU3M 4YEJIOBEKa. BakHEWIHe XJIOpuAbl U UX
HAXO0XKJEHUE B IPUPOJE.

Obmas  xapakrtepuctuka ds1eMeHToB  VIA-rpymmel.  OcobGeHHOCTH
CTPOCHHS aTOMOB, XapaKTepHbIE CTeNeHU OKuciaeHus. CTpoeHue u pusnueckue
CBOMCTBA MPOCTBIX BEUIECTB — KHCIOpOAAa W CEpbl. AJIOTPONHbBIE
MoM(UKAIIMK KHCIOPOAa U cepbl. XUMHUUECKHe CBOMCTBa cepbl. CepoBOAOPOI,
CTpoeHue, (U3MYEeCKHEe M XHUMHYecKHe cBoicTBa. OKCHABI Cepbl  Kak
NPEICTaBUTENIN KHUCIOTHBIX OKCHAOB. CepHasi KHCIOTa, (QHU3NYECKHE U
XUMUYECKUE CBOICTBAa (00IIME KaK MPEACTAaBUTENS Kiacca KHUCIOT H
cnenupuyeckne). XMMUYECKUE PEAKIUK, JeKallhue B OCHOBE TPOMBIIUIEHHOTIO
crnocoba mnoxy4yeHus: cepHoil kucnoTsl. [Ipumenenne cepHoil kuciotel. Conn
CepHOIl KHCJIOTBI, Ka9eCTBEHHAs peakius Ha cyibdar-noH. Haxoxaenune cepsl
U €€ COEUHEHUMN B NpHUpoJe. XUMMUUYECKOE 3arpsi3HEHHE OKPYXKAIOLEH cpeibl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3yXa U BOJIOEMOB),
CHOCOOBI €r0 MPEJOTBPALLEHUS.

O6mas xapakTepucTuka 31eMeHTOB VA-rpynmnbsl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHUW OKHCIECHHA. A30T, pacnpoCTpaHEHHE B
npupoje, hpusnueckue U XuMuieckue cporctBa. KpyroBopot azora B nmpupoze.
AMMHAK, ero GPU3NIECKHEe 1 XUMUYECKHE CBOCTBA, MOIyICHUE U IIPHMCHEHHE.
Comu aMMOHHMSI, MX (QU3MYCCKHE W XHMHYECKHC CBOWCTBA, IPUMCHEHHE.
KauecTtBeHHas peakuus Ha MOHbI aMMOHHS. A30THas KHUCJIOTa, €€ MOJIyYeHHE,
dbus3nuecknue W XUMUYECKHE CBOMCTBa (OOIIME Kak MPEACTaBUTENS Kiacca
KHCIIOT M crneuuduueckue). Vcnoap30BaHre HUTPATOB U COJIEH aMMOHUS B
KauyeCTBE MUHEPAIbHBIX YAOOpeHUI. XUMHUECKOE 3arpsi3HEHHUE OKPYIKaroIen
Cpelbl COEANHEHUSAMU a30Ta (KUCIOTHBIE TOK/IU, 3arPA3HEHUE BO3/1yXa, TOYBBI
u BonoémoB). Pocdop, amnorponHsie Moaudukauu docdopa, Guzndeckue u
xumudeckue cBoiictBa. Oxcun ¢ocdopa (V) u  docdopHas KucioTa,
dusnyeckue U XUMUYECKUE CBOMCTBA, MmonyueHue. McnonszoBanue ¢pocdaros B
KayeCTBE MUHEPAIbHBIX yI00PEHHIA.

O6mas  xapakrtepuctuka ds1eMeHToB [VA-rpynmel.  OcobGeHHOCTH
CTPOEHHUsI aTOMOB, XapaKTE€PHbIE CTENEHU OKUCIEHUS. YTIEpOJ, aJFIOTPOIHbBIE
MoIu(pUKAIMK, PACHPOCTPaHEHHWE B MpHPOJAE, (PUIUUYECKHE U XUMHUYECKHE
cBorictBa. Ancopbuus. KpyroBopot yriaepona B npupoje. Okcuabl yriaepoaa,
X (U3nuecKue M XMMUYECKHE CBOWCTBA, JCWCTBHUE HA JKUBHIE OPraHU3MBI,
NOJIyYeHHE U NMPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCUAOM
yriepoaa (IV), rumore3a rino0albHOTO MOTEIUIEHUS KJIMMAaTa, MapHUKOBBIM
3pdekt. YrompHas KuUCIOTa M €€ COMM, UX (PUINYECKUE M XUMHUYECKUE
CBOICTBa, MOJy4YeHHe U MpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
uoHbl. Mcnonb3oBanue KapOOHATOB B OBITY, MEIHUIIMHE, MPOMBIIIJICHHOCTH H
CEJIbCKOM XO3SIMCTBE.

[lepBoHavyasibHblE TOHATHS OO0 OpPraHMYECKUX BEIIECTBaX KaK O
COEIMHEHMSIX yIiiepoaa (METaH, 3TaH, 3TWUJIEH, aleTHJIEH, 3TaHOJ, TJIUMLEPHH,
yKCycHasi KucioTa). llpuponHble HCTOYHHMKM  yIi€BOAOPOAOB  (yroib,
IPUPOJIHBIN ra3, He(Th), MPOAYKTHI UX MepepaboTKu (OEH3UH), UX POJIb B OBITY
U NpOMBIILIEHHOCTH. [loHsATHE 0 OMOJIOrMYEeCKH Ba)KHBIX BEIIECTBAX: JKUPax,
Oenkax, yriaeBoJax — M UX pOJIM B JKU3HU 4YeJoBeKa. MarepuanbHOE €IUHCTBO
OpraHUYEeCKUX U HEOPTaHUYECKUX COETUHEHHM.



Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHUE CBOICTBa, MOIYyYCHHE U
npumeHenue. CoenuHeHus KpemMHUsi B mpupoze. OOmume mpeactaBieHus o0
okcusie kpeMuus (IV) u kpemaueBoi kuciore. CUIIMKAThI, UX UCIOJI30BAHUE B
OBbITY, B IPOMBINUICHHOCTH. BaxxHelile CTpOUTEIbHBIE MaTepUalbl: KEpaMUKa,
CTEKJIO, IIEMEHT, OeTOH, Kene300eToH. [Ipo0aemMbl 6€3011acHOTO UCIIOTh30BAHUS
CTPOUTEIIbHBIX MAaTEPUAIIOB B TIOBCETHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

U3yuyeHHE OOpa3lO0B HEOPraHMYECKUX BEIIECTB, CBONCTB COJISTHOM
KHCJIOTHI, IPOBEICHUE KAU€CTBEHHBIX PEAKIIMI HA XJIOPU/I-UOHBI U HAOIIOJIEHUE
MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaxarone GU3NIECKue U XUMUIECKUE
CBOMCTBAa TaJOF€HOB M HMX COEIUHEHUN (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEPHUATIOB), O3HAKOMJICHHE C 00pa3lamMu XJIOPUAOB (TajJOTeHUIOB),
O3HAKOMJIEHME C oOpa3lamMud cepbl U €€ COEOUHEHUSMU (BO3MOXKHO
WCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), HAOMIOIEHWE TMporiecca OOyTIUBAHUS
caxapa IIOJ JCMCTBHEM KOHLEHTPUPOBAHHOM CEPHOM KHCIOTBHI, W3Y4YCHHE
XUMUYECKAX CBOWCTB  pa30aBIICHHOW CEPHOM  KHUCIOTHI, MPOBEACHUE
KayeCTBEHHOM peakuuu Ha CcyiabpaT-uOH M HaONIoJeHHWE Tpu3HaKa €
IpOTEKaHUs, 03HAKOMJICHHE ¢ (PU3NYECKUMU CBOICTBaMH a30Ta, Gpochopa u ux
COETUHEHNN (BO3MOXXKHO HCIOJB30BaHUE BHUACOMATEpUaoOB), oOpa3laMu
a30THBIX U (OCPOPHBIX yIOOPEHHUIA, TTOTyICHHE, COONpaHre, pacliO3HaBaHUE U
M3y4YEHUE CBOMCTB aMMHUAKa, IMPOBEIACHHUE KAYECTBEHHBIX DPEAKUMKA HA HOH
aMmMoHUST W ¢ochaT-MOH U U3YYEHHUE TPHU3HAKOB WX MPOTEKAHMS,
B3aMMOJIECTBHE KOHUEHTPUPOBAHHOM a30THOM KHCIOTBI C MEIbIO (BO3MOXKHO
UCIIOIb30BAaHUE BUIAECOMATEPUATIOB), HU3YUYEHHE MOJCNIECH KpPUCTALITUYECKUX
pem€Tok anmasa, rpadura, QyuiepeHa, O3HAKOMJIEHHE C MPOIECCOM
azCcopOIMy pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
MPOTHBOTa3a, MOJydYeHHe, COOMpaHHE, PACIO3HABAHWUE W W3YYCHHE CBOWCTB
VTJIEKUCIIOTO Ta3a, MPOBEACHUE KAYeCTBEHHBIX pEAKIMid Ha KapOOHAT W
CUJIMKAaT-HOHbl M W3yYEHUE MNPU3HAKOB HUX MPOTECKAHHS, O3HAKOMIIEHUE C
MPOAYKIMEN CUIMKATHOM NPOMBIIUIEHHOCTH, PELNIEHHUE SKCIIEPUMEHTAIBHBIX
3a7a4 o TeMe « BaxxHenmme HeMEeTallIbl U UX COSIUHEHUSD.

MeTaJibl 4 MX COeIMHEHUS

OOmasi xapakTepUCTUKAa XUMHUYECKMX JJEMEHTOB — METaUIOB Ha
OCHOBAHUWU MX IMOJ0XKEHUS B [lepronueckon cucreMe XUMUYECKUX AJIEMEHTOB
. 1. MenneneeBa u ctpoeHust atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas
CBSI3b M METAJUIMYECKas KPUCTAJUIMYECKasi PelI€TKa. DICKTPOXUMHUUECKUN Pl
HanpspKEHUM MeTauioB. PU3MYECKMEe M XUMHYECKHE CBOWMCTBA METAILIOB.
O6mume crocoObl monydeHuss MeTawioB. lIoHATHE O KOppO3MM METAILIOB,
OCHOBHBIE CIIOCOOBI 3alIMTBl MX OT Koppo3ud. CruiaBel (CTajlb, YYIyH,
TIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U IPOMBITIUICHHOCTH.

[Ilemoynpie  Metayutbl:  nmosiokeHne B llepuommueckon  cucreme
xuMudeckux aneMeHToB /. 1. Menneneesa, cTpoeHME UX aTOMOB, HaX0XKIECHUE
B npupojsie. Puznueckue W XHUMHUYECKHE CBOWMCTBA (Ha MpPUMEpPE HATpUi U
kanust). Okcuabl U THAPOKCHABI HAaTpusi W Kanus. [IpuMeHeHue IIeno4YHbIX
METAJUIOB U UX COEAUHECHUM.

[[lenouyHO3€MENbHBIE METAJUIBI MAarHuid W KaJIbIUW: IIOJOXEHHUE B
[lepuonnueckoit cucreme xumuueckux osnemeHTtoB Jl. WM. Menaeneesa,
CTPOEHHE HMX ATOMOB, HAXOXJICHHUE B mNpupoje. PHU3NUECKHE U XHUMUYECKHE
CBOMCTBAa MarHusi W Kaibllds. BakHeline coeauHEeHHs Kaiablius (OKCHI,
TUAPOKCHU]I, COJHN). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.



AmomMuHAN: noJiokeHne B llepuonnueckom cucTeMe  XMMMYECKHX
anemeHToB JI. M. MeHnneneeBa, cTpoeHHEe aroma, HAXO0XAECHUE B MPUPOJE.
du3nyeckne W XUMHYECKHE CBOWCTBA aIIOMUHUSA. AMQOTEpHBIE CBONCTBA
OKCHUJA U TUIPOKCHUAA ATFOMUHMUS.

Kenezo: nonoxenne B Ileproanueckon cUCTEME XUMUYECKUX 3JIEMEHTOB
J. U. Menneneesa, ctpoeHne atoma, HaxoxaeHue B npupone. dusnueckue u
XUMHYECKUEe CBOMCTBa xkene3a. Okcuabl, ruipokcusibl u conu xenesa (1) u
xenesa (III), ux cocra, cBOMCTBA U MOTYUYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C OOpa3laMl METAUIOB U CIUIABOB, UX (PU3NYECKUMU
CBOMCTBaMH, M3YYEHUE pE3YyJbTAaTOB KOPPO3UH METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJEWUCTBUS OKCHAA
KaJIbLIMg W HATpHUs C BOJOM (BO3MOYKHO HMCIOJIb30BAaHUE BHUIEOMATEPUATIOB),
UICCJIEIOBAHHUE CBOMCTB >KECTKOM BOJIBI, IPOLIECCA TOPEHUS JKEJIE3a B KUCIOPOJIE
(BO3MOKHO MCIOJIb30BAaHUE BUJAEOMATEPUATIOB), IPU3HAKOB IPOTEKAHUS
KaueCTBEHHBIX PEAKIIMil HAa MOHBI: MarHus, KaJablus, aJFOMUHNA, LIUHKA, )KeJe3a
(I) m xene3a (IlI), menu (II), HaOmromeHWe UM oONHCaHUE MPOIECCOB
OKpalllMBaHUsl IUIAMEHUM HWOHAMM HATpuUs, Kaausl M Kaiublus (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPHUATIOB), MCCIEIOBaHUE aM(OTEPHBIX CBOWCTB
TUAPOKCHIA ANTIOMUHUSA U THMAPOKCHIA LUHKA, PEIICHHE SKCIEPUMEHTAIBHBIX
3a7a4 o teMe « BaxxHenmme MeTauibl U UX COCAUHECHUS.

XuMuUS ¥ OKpPY:Ka0IIas cpeaa

BemecTBa n Marepuainsl B MOBCEJHEBHOW XU3HU 4eJIOBEKa. be3omacHoe
MCII0JIb30BAHUE BEILIECTB U XUMHUYECKHUX peakuuil B ObITy. IlepBas momoiup npu
XUMUYECKUX OKOTax U OTPaBICHUSX.

XHWMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH cpelibl (MpeaenbHas JOMyCTUMAast
KOHIIEHTpanusi Bemects, painee — [IJIK). Ponp xumMum B penieHuun
IKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

U3y4eHre o0pas3oB MaTepHAIOB (CTEKIIO, CIUIaBbl METAIIJIOB, TOJIUMEPHbBIE
MaTepHaIbl).

MeosicnpedmemHuuie céasu

Peanmmszanust mexnpeaMeTHbIX CBA3EH NPU M3YyYEHMM XMMUU B 9 Kiacce
OCYLIECTBJISIETCS Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHSATUM, TaK W TIOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH JJI1 OTAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MMOHATHS: HAYyYHBIH (PaKT, THUIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KIacCUpUKalusi, MNEePUOIUYHOCTb, HAONIOJCHNUE,
HKCIIEPUMEHT, MOJEIMPOBAHUE, HU3MEPEHUE, MOJEINb, SIBJECHUE, MMAPHUKOBBIN
3¢ (HEKT, TEXHOJIOTHSI, MATEPUATIBL.

®dusuka: Marepusi, aToOM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOMNBbI, PaJUOaKTUBHOCTh, MOJIEKYJA, 3JIEKTPUUYECKUN 3apsii, MPOBOJHUKH,
MOJIYIIPOBOJTHUKH, JUDJICKTPUKH, (DOTODIEMEHT, BEMIECTBO, TEIO, OO0BEM,
arperaTHo€  COCTOSIHME  BEIleCcTBa, a3, pacTBOpP,  PacTBOPUMOCTb,
KPUCTAJUINYECKAs] PpEHIETKA, CIUIaBbl, (U3UYECKUE BEIUYMHBI, E€IUHUIIBI
U3MEPEHHUs, KOCMHYECKOE ITPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢porocunres, npixanue, Ouocdepa, IKocucTeMa, MUHEpaIbHbIE
yA00pEeHHs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BELLIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MuHEpaabl, TOPHBIE IOPOIH,
NI0JIE3HBIE NCKOIIA€MBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaTbl OCBOECHHUS MPOrpaMMbl OCHOBHOI'O OOIIEro
o0Opa3oBaHMs JTOCTHTAIOTCA B XoJe¢ OOy4eHHs XUMHH B €IMHCTBE y4eOHOU U
BOCIIUTATENIbHOW  JIEATEIbHOCTH B COOTBETCTBUH C  TPaJULMOHHBIMU
POCCUICKAMH COLMOKYJIbTYPHBIMH U JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMH,
OPUHATHIMU B OOIIECTBE MpaBWJIaMU U HOPMAaMHM MOBEJIEHHUS U CIOCOOCTBYIOT
poLeccaM CaMOIO3HAHUA, CAMOPA3BUTHSA U COLUATM3ALUN O0yYarOIIUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh  OOYYAarOIIUXCS
PYKOBOJICTBOBATbCSl CUCTEMON TO3UTUBHBIX LIEHHOCTHBIX OPUEHTAaUUd U
pacIIMpEHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LHEHHOCTHOTO  OTHOLIEHUS K  OTE€YECTBEHHOMY  KYyJIbTYpHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACIEIUIO, NOHMMAaHHUS 3HAYEHUS XUMHUYECKOU
HAYKH B KU3HU COBPEMEHHOTr0 OOIECTBa, CIIOCOOHOCTU BJIAJETh JOCTOBEPHOM
uH(popmaenn o0 TMepeAoBbIX JOCTHXKEHHSIX M OTKPBITHSIX MHUPOBOM H
OTEUECTBEHHOW XUMHUH, 3aUHTEPECOBAHHOCTHM B HAyYHbIX 3HAHUAX 00
YCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

IPEICTAaBICHNUS O COLMAJIBHBIX HOPMax M MPABWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B  KOJUIEKTUBE, KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B
OOIIECTBEHHO IMOJIE3HOM, y4eOHOMCCIIEIOBATENBCKOM, TBOPUYECKOM M JPYrUX
BUJIAX JIESTEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM JEATEIbHOCTH
IIPY BBINIOJHEHNUN YYEOHBIX, IO3HABATEIbHBIX 33/1a4, BHITOJIHEHUH XUMHYECKUX
JKCIIEPUMEHTOB,  CO3JaHUM  Y4YE€OHBIX  MPOEKTOB,  CTPEMJIEHHS K
B3aMMONIOHUMAHWIO ¥  B3aUMOIIOMOINM B  TPOIECCEe JOTOW  ydeOHOM
NEeATENbHOCTH, TOTOBHOCTH OLICHHBAaTh CBOE IOBEIEHHWE M MOCTYIKH CBOUX
TOBapHILEH ¢ NO3ULNN HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
IIOCJIEICTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHUA:

MHUPOBO33pPEHYECKUE MPEACTABICHUS O BEIIECTBE U XUMUYECKON PEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKW U COCTaBIIAIOIIME
OCHOBY JUIsl HOHMMAaHUs CYIIIHOCTH HAyYHOM KapTUHBI MUPA, IPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS MPHUPOIbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOIHOM CPEZIOM, O POJIM XUMHUHU B TO3HAHWUH 3TUX 3aKOHOMEPHOCTEM;

NIO3HABATEJIbHBIE MOTHBBI, HaIlPaBJICHHbIE HA MOJIYYEHHE HOBBIX 3HAHUU
0 XWUMHUHU, HEOOXOAUMBbIE JUIsI OOBSICHEHHs] HAOII0JAaeMBIX IPOILECCOB H
SBJICHUH, MMO3HABATEIbHON, MH()OPMALIMOHHOW U YUTATENbCKON KYJIBTYpHI, B
TOM 4YHCIIE HaBBIKOB CaMOCTOSITENIbHOM paboThl ¢ y4eOHBIMH TEKCTaMH,
CIPABOYHOM  JIUTEpPATypoil, JOCTYIHBIMH TEXHUYECKUMHU  CpPEICTBAMH
MH(OPMAIMOHHBIX TEXHOJIOTHA;

UHTepec K OOyYeHHI0 W TO3HAHHIO, JII0O03HATENbHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K C€aMOOOpa30BaHHIO, NPOEKTHOW M  HCCIEN0BATEIbCKOU
NEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABIEHHOCTH U YPOBHS OOy4YEHHUS B
JlanbHEHIIeM;

4) popMHupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HaHWE LIEHHOCTU >XU3HU, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY
310pOBbIO, YCTAHOBKU HA 3J0POBBII 00pa3 jKU3HU, OCO3HAHUE IMOCIIECICTBUNA U
HEMpUATHE BpEAHBIX TNPUBBIYEK (YMOTPEOJIEHUST aJKOTOJs, HAPKOTHKOB,



KypeHHs), HEOOXOOUMOCTH COOJIIOACHUS MpaBW  O€30MaCHOCTH  MpHU
oOpalieH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY U pEajIbHOM KU3HU;

5) TpyaA0BOI0 BOCIIMTAHMS:

UHTEpEC K MPAKTUYECKOMY M3Y4YeHHIO Mpodeccuil U TpyJaa pa3indHOTrO
poJia, yBaKEHUE K TPYy U pe3yjbpTaTaM TPYIOBOM JIEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE NPUMEHEHUS MPEAMETHBIX 3HAHUU M0 XUMHH, OCO3HAHHBIM BHIOOD
UHAMBUIYAIbHON  TPAaeKTOpPUM TMPOJOJDKEHHs O00pa3oBaHHS C  Y4ETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCHemHol NpodhecCHOHATBHOW IEATENHPHOCTH W Pa3BUTHUSA
HEOOXOIMMBIX YMEHHI, FOTOBHOCTH aJalTHPOBAThCA B MPOPECCHOHATBHOU
cpexne;

6) IK0J10rH4eCKOro BOCIMTAHMS

HKOJIOTUYECKHU IIeTIeCO00pa3HOe OTHOIIEHHE K MPHUPOAE KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYILIECTBOBAHMSI, TOHUMAHUE LEHHOCTH 3I0POBOIO
u Oe3zomacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
$u3nYEeCKOMY U MCUXHUYECKOMY 370POBbIO, OCO3HAHUE IICHHOCTH COOJIOICHUS
npaBui O€30MacHOr0 TMOBEAEHUS MpH padoTe C BEUIECTBAMH, a TaKXe B
CUTYALMX, YTPOXKAOIINX 310POBbIO U )KU3HU JTIOJEH;

CIOCOOHOCTH MPUMEHSTh 3HAHUS, [TOJTy4aeMble PU NU3YYEHUU XUMUH, IS
peleHns 3a1ad, CBSI3aHHBIX C OKPYXaKIIEW NPUPOJHOM Cpenou, i
NOBBIIIEHNS YPOBHS 3KOJIOTHYECKOW KYJNbTYPhl, OCO3HAHHS TIJIOOAIBHOIO
XapakTepa 53KOJOTHYECKHX MpoOJeM U MyTed WX peUIeHHs] MOCPEICTBOM
METOJIOB XMMUH, 3KOJOTHYECKOIO0 MBIIUIEHNS, YMEHUS PYKOBOJACTBOBATHCA UM
B [103HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJIbLHOM ITPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranmpeaMETHBIX pe3yJbTAaTOB BBIIEISAIOT 3HAYUMBIE IS
dbopMupoBaHUs MHPOBO33pPEHHsSI OOIICHAYYHbIE MOHSATHS (3aKOH, TEOopHs,
OPUHIMN, THUMoTe3a, (¢akT, CHCTeMa, MPOIECC, IKCIEPUMEHT H JApPYyTroe.),
KOTOpBIE HCIIOJNB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeaMeTax M
MO3BOJIIIOT HAa OCHOBE 3HAaHMW M3 OTUX MpeaMeToB  (HopMHupoBaTh
IPEICTAaBIEHHE O LEJOCTHOM HAy4yHOM KapTHHE MHpA, M YHUBEpCAJIbHbIE
yuyeOHble JaelcTBUS (MO3HABaTEIbHbIE, KOMMYHHUKATHUBHBIE, PErYJSTUBHBIE),
KOTOpbIE O0ecrneunBaoT (POPMUPOBAHHWE TOTOBHOCTH K CaMOCTOSATEIHHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHHUIO YUEOHOU I€ATEIbHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEpPCAIbHBIE Y4eOHbIe JeHCTBUSA

ba3oBble j1oruyeckue 1efcTBUA:

YMEHUS HCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS MPU OCBOCHHH
3HAHWI: paCKphIBaTh CMBICI XUMHYECKUX MOHIATHH (BBIIEIATh UX XapaKTEepHbIC
IPU3HAKH, YCTaHABIIMBATh B3aUMOCBS3b C JPYTUMU MOHATUSAMH), HCIIOIb30BaTh
HNOHATHUSA ISl OOBSICHEHUS OTAETIbHBIX (PAKTOB U SIBJICHUM, BEIOUPATh OCHOBAHHUS
U KPUTEpPUH U1 KIACCU(PUKAUU XUMHUYECKHMX BEHIECTB U XHUMHUYECKUX
peaklMii, YyCTaHABIUBATh MPUYUHHO-CIEACTBEHHBIE CBA3M MEXKIYy OOBEKTaMHU
U3Y4YEHUS, CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHBIE, NEAYKTHUBHBIE,
10 AaHAJIOTHUH), AEJIaTh BBIBOJBI U 3AKIFOUECHMUS;

YMEHUE NPUMEHATh B IMPOILECCE IO3HAHMS TMOHATUA (TPEIMETHBIE H
METanpeMETHbIEC), CHUMBOJIMYECKHAE (3HAKOBBIE) MOJIENH, HCHOJb3yEMbIE B
XUMUH, MpeoOpa3oBbIBaTh MIMPOKO NPUMEHSEMbIE B XHMHH MOJIEIbHBIE
NPEICTaBICHUS — XUMUYECKUN 3HaK (CUMBOJ JIEMEHTa), XUMHUYecKas popmyia
U ypaBHEHHE XUMHYECKON pPEaKkluu — MPHU PEUIeHHH Y4eOHO-TI03HABATEIbHBIX
3aja4, C y4E€TOM OBTUX MOJEIBHBIX MPEICTAaBICHUN  BBIABIATH U
XapaKkTepu30BaTh CYIIECTBEHHbIE MPHU3HAKA HU3y4aeMbIX OOBEKTOB —



XUMHUYECKUX BEHIECTB M XUMHUYECKHMX pEakluid, BBIIBIATH  0OIIME
3aKOHOMEPHOCTH, IPUYUHHO-CJIEJICTBEHHBIE CBSI3M M NPOTHBOPEYHUS B
U3y4aeMbIX IPOLECCax U SBICHUSAX.

ba3oBble uccienoBareJbCcKie AeHCTBHUA:

YMEHUE UCIIOJIb30BATh MTOCTABJIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
NO3HAHUA, a TAK)K€ B KadyeCTBE OCHOBBI I (POPMHUPOBAHUS THUIIOTE3BI I10
IIPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYKICHUU;

npuoOpeTEeHNE OMbITa MO IUIAHWPOBAHMIO, OPTaHU3AIMHU U MPOBEICHUIO
YUYEHHYECKUX OKCIIEPUMEHTOB, yMEHHE HaOII0AaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBAThH €r0 pe3ynbTar, GopMyIupoBaTh 0000IIEHUS
Y BBIBOJIBI IO pe3ysbTaTaM MPOBEAEHHOTO ONbITA, HUCCIIEJOBAHUSA, COCTABIATh
OTUET O MPOJETAHHOMN padoTe.

Pabora ¢ uHpopmanmeit:

yMEHHE BBIOMpATh, AHATU3UPOBATh U WHTEPIPETHPOBATH HHPOPMAIHIO
pa3aMuYHBIX BHUAOB H (OPM MPEACTABICHUS, IMOJY4aeMyl0 W3 pa3HbIX
VCTOYHUKOB (HAy4YHO-IIOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOTO COJEp KaHMs,
CIpaBOYHBIE MOCOOMs, pecypcbl IHTepHeTa), KpPUTHYECKHM OLEHUBATH
IPOTHUBOPEUYHBYIO U HEJOCTOBEPHYIO HHPOPMAIHUIO;

YMEHUE NMPUMEHATh Pa3jIn4Hble METOJbI U 3aIIPOCHI IIPU MOUCKE U 0TOOpE
uH(pOpMaIM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX ISl BBIIIOJHEHHUS
y4eOHBIX U IMO3HABATENIbHBIX 3374 OIPEACIEHHOIO TUIIA, TPHOOPETEHHE OIbITa
B 00JIaCTU HKCIIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA,
OBJIAJICHHE KYJbTYpPOH aKTUBHOIO HCIIOJIb30BAHUSI PA3IMYHBIX IMOMCKOBBIX
CHUCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMANbHYIO (OpMYy MpeACTaBICHUS
uH(pOpMaIMi U WUIFOCTPUPOBATh pEUIAEMBbIE 3aJa4l HECIOXKHBIMH CXEMaMH,
auarpaMmmamu, JpyrumMu Gpopmamu rpaduku 1 uX KOMOWHAIUSMUY;

YMEHUE UCIOJIb30BaTh MW AHAJIM3UPOBaTh B IIpoliecce YYEOHOW U
UCCJIEI0BATEIbCKON NEeATENBHOCTH uH(pOpMaLUIO 0 BIIUSIHUN
IPOMBIIUIEHHOCTH, CEJIbCKOIO XO034iicTBAa W TPAHCIOPTa HAa COCTOSHHE
OKpY>Karollen MPUPOAHOU CPEIBI.

KoMMmyHHMKaTHBHBIE YHHBeEpPCaIbHbIe YUeOHbIe 1eliCTBUA:

yMEHHUS 3a7aBaTh BOIpPOCH (B XoJe auaiora U (WiM) JUCKYCCUH) IO
CYLIECTBY O0OCyXkaaeMoil Tembl, (OPMYyJIUPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJTHEHUS MPEJIOKEHHOM 3a1a4H;

YMEHUS MPEACTABIATh IOJYYEHHBbIE pEe3yJbTaThl I[O3HABATEIbHOU
NEATENbHOCTH B YCTHBIX W IMCBMEHHBIX TEKCTax; JAeNaTh MPE3CHTALUIO
pe3yibTaTOB BBINOJHEHHUS XHMHYECKOTO JKCIIEpUMEHTa (J1adopaTOpHOro
OTbITa, J1a00PaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO
IPOEKTA);

YMEHUSI Y4e€OHOrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NIO3HABATEJIBHOM W  HCCIEAOBATENIbCKOM  JIESITEIbHOCTH IpPU  PEIICHHUH
BO3HHUKAIOIIUX MPOOJIEM Ha OCHOBE yd€Ta OOIIMX MHTEPECOB U COTJIACOBAHMS
no3unuii  (oOCykaeHus, OOMEH MHEHUSMH, «MO3TOBBIE  LITYPMbI»,
KOOpJMHALMSA COBMECTHBIX JIEUCTBHI, OINpPEACIICHHE KPHUTEPUEB IO OLEHKE
KaueCcTBa BHITIOJTHEHHON pabOTHI U APYrue).

PeryisiTuBHBIC YHUBEPCAJbHbIC YUYeOHbIC JefiCTBUSA:

YMEHUE CaMOCTOSITENIbHO ONPEAENIATh LENH ACSITENbHOCTH, IJIAHUPOBATD,
OCYIIECTBIISAITh, KOHTPOJIUPOBATh U MPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTD, BBIOMpaTh Hanbosee 3peKTUBHBIE CIOCOOBI pelIeHUsT Y4eOHBIX
Y TNO3HABATENbHBIX 337a4, CAMOCTOSITEIbHO COCTAaBJSATh WM KOPPEKTHUPOBATH
IPEIIOKEHHBIA AJITOPUTM JEUCTBUM NPU BBINOJHEHUH 33aJaHUM C y4ETOM



MOJTyY€HUS] HOBBIX 3HaHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOI'O pE3yJibTaTa 3asiBJICHHOM L€, YMEHHE
UCIIOIBb30BaTh M AHAJIM3UPOBATh KOHTEKCTHI, NPEJIaracMbleé B YCIOBHH
3a/1aHUN.

INNPEJMETHBIE PE3YJIBTATBI

B cocraBe npeaMeTHBIX pE3yJbTAaTOB IO OCBOCHHUIO OO0SA3aTEIBHOIO

COJIepKaHus, YCTaHOBJICHHOTO AAaHHON (eaepanbHON paboueld MporpaMMon,
BBIJICJISIIOT: OCBOCHHBIE OO0YYaIOUIMMUCS HAyYHbIE 3HAHUS, YMEHHSI U CIIOCOOBI
NeNCcTBUN, crenuduueckue Isd MpeAMETHOW o0macth  «XUMHS, BHIIBI
NEATEIIbBHOCTH 110 TOJy4eHUIO HOBOI'O 3HAHUWSA, €ro HHTEpIpETalny,
IpeoOpa30BaHUIO U IPUMEHEHHUIO B PAa3JIMYHBIX YUEOHBIX U HOBBIX CUTYyalUsX.
K koHuy oOydeHuss B 8 kiacce npeaMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh C(POPMHUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUI:

e PACKpBIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATUI: aTOM, MOJIEKYJIA,
XUMHYECKUHN DJIEMEHT, IPOCTOE BEUIECTBO, CI0XKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJAHOPOJIHAS), BAJIECHTHOCTh, OTHOCUTENIbHAS ATOMHAs
U MOJIEKYJIIpHAsi Macca, KOJWYECTBO BELIECTBA, MOJIb, MOJISpHAs
Macca, MaccoBas JOJ1 XHMHYECKOIO JJIEMEHTA B COCAUHEHUH,
MOJIIpHBI ~ 00BEM,  OKCHJ,  KHCJIOTa,  OCHOBaHHE,  COJIb,
AIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIIEHUs, XUMUAYECKash PEaKLus,
KJ1accu(UKaus peakUnid: peakliMi COEUHEHUS, PEAKLIUU PA3I0KEHNUS,
peakuuy 3aMElIeHMs, peakluu OOMEHa, 3K30- U SHIAOTEPMUYECKUE
peaxIum, TEeIoBoi 3(eKT peakiuu, SAPO aToMa, MEKTPOHHBIN ClIon
aToMa, aTOMHasg opOuTanb, paguyc aromMa, XHUMHUYECKas CBs3b,
NOJISIPHAst W HENOJSApHAs KOBAJICHTHAs CBSA3b, MOHHAsA CBs3b, HOH,
KaTHOH, aHWOH, pPacTBOp, MaccoBas JOJS BellecTBa (MPOUEHTHas
KOHLIEHTpAaIMsl) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHMYECKHX NOHATUUA U
IIPUMEHSTH 3TH NOHATHUSA IIPUA ONMCAHUM BEILECTB U UX NPEBPALLCHUM;

e HCIOJB30BAaTh XMMHUYECKYIO CHUMBOJIUKY JJISl COCTaBieHUA (GOpMyIl
BEILIECTB U YPABHEHUN XUMHWUYECKUX PEAKLINN;

e OMNpEAeNATh BaJEHTHOCTh aTOMOB  DJJEMEHTOB B  OMHApHBIX
COCJIMHEHUAX, CTENEHb OKHUCJIEHUS DSJEMEHTOB B  OMHApHBIX
COCIMHEHUAX, NMPHUHAIECKHOCTh BEIIECTB K ONPEACIEHHOMY KIIAcCy
COeMHEHHUI 1Mo (hopMysaM, BHJI XUMHYECKOW CBA3H (KOBAJECHTHas U
VWOHHAs1) B HEOPraHMYECKUX COCAMHEHUSX;

e packpseiBaTh cmbica llepunomnueckoro 3akona [[. M. MeHnneneesa:
JEMOHCTPUPOBATh IIOHMMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX AJIEMEHTOB OT UX MOJIokeHud B [leprnonnueckont cucreme,
3aKOHOB COXPAHEHHsI MACChl BELIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOT'O YYEHUs, 3aKOHa ABOrajpo;

e OMNWCHIBATH W XapakTepu3oBaTh Tabmuunyio (opmy [lepmomuueckoit
CUCTEMBl XHMMYECKHX DJIEMEHTOB: pa3jiMyaTh IIOHATHS «IJIAaBHAs
noarpymnmna (A-rpynna)» u «nobdounas noarpynna (b-rpymnma)», mansie
¥ OOJIbIIME MEPUOJIbI, COOTHOCUTh 0003HAUYEHHsI, KOTOPhIE UMEIOTCS B
tabmuue «llepuoguyeckass cucrema xumudeckux siementoB JI. .
MenpneneeBay € YUCIOBBIMU XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sApa, oOllee 4YHucCIo
AIIEKTPOHOB U PACMPEIEICHUE UX N0 SJEKTPOHHBIM CIIOSIM);



K

KJIacCU(UIMPOBATh  XMMHUYECKHE  JJIEMEHTHl,  HEOPraHWYECKHE
BEILECTBA, XUMUYECKHE PEAKINH (TI0 YACTY U COCTABY YYAaCTBYIOLIUX B
pPEaKIy BEIIECTB, M0 TEIIOBOMY (G (DeKTy);

XapaKkTepu30BaTh (OMUCHIBATh) OOIINE XMMHUYECKHUE CBOICTBA BEILIECTB
pa3sIUYHBIX ~ KJIACCOB,  MOJATBEpPXkAAas  ONUCAaHUE  MpUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMHUECKUX PEAKIINIA;
IPOrHO3UPOBAaTh CBOMCTBA BELIECTB B  3aBUCHUMOCTH OT HX
KaUeCTBEHHOI'0 COCTaBa, BO3MOXHOCTH IPOTEKAaHUS XHUMHYECKHX
NPEBPAIICHU B Pa3IMUHBIX YCIOBHSIX;

BBIUMCIISITh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJIAPHYIO MacChl
BEIIECTB, MAacCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa MO Qopmyie
COEJIMHEHHUs, MacCOBYIO [OJIF0 BEIIECTBA B pacTBOpE, IPOBOJUTH
pacy€Thl IO YPABHEHUIO XUMUYECKOHN pEeaKIny;

OPUMEHATh OCHOBHBIE OIEpAIlMM MBICIUTENbHON NEATEIbHOCTH —
aHaJIu3 M CHUHTE3, CpaBHEHUE, o0000IIeHrne, CHUCTeMaTU3aIuIo,
KJIACCU(PHUKAIUIO, BBISIBICHUE MPUYUHHO-CIECICTBEHHBIX CBS3EU — IS
U3YYEHHUS] CBOWCTB BEIIECTB M XUMHYECKUX PEAKUUW, €CTECTBEHHO-
HayyHble  METOJbl  TO3HaHWs —  HaOMIOJIeHHWe, H3MEpPEHUE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIA U MBICIICHHBIN );

ClIeOBaTh IpaBWJaM  IOJb30BaHUS XMMHYECKOM TMOCYylIOM |
71a00paTOpHBIM 00OpYIOBaHMEM, a TakKe MpaBHiaM oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKIHMSIMH IO BBIIOJHEHUIO
71a00paTOPHBIX XWMUYECKUX OIBITOB MO MOJYYEHUI0O U COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOJOPOJA M KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOpPOB C  ONPEAECIEHHOM MacCOBOM  JOJIEM PacTBOPEHHOTO
BEIECTBA, [JIJAHUPOBATh U MPOBOJUTh XUMUYECKHE SKCIEPUMEHTHI 110
pacno3HaBaHHUIO PACTBOPOB WIEJOYEH M KHUCIOT C TOMOUIBIO
WHIUKATOPOB (JaKMyC, (eHOJI(PTATIENH, METUIOPAHXK U IPyTHUe).

KOHLly OoOydeHHs B 9 kJiacce IpeIMETHBIE PE3yJIbTaThl Ha 0a30BOM

YPOBHE JJOJDKHBI OTPaKaTh CHOPMHUPOBAHHOCTD y 00yYarOLUXCS YMEHHIL:

pPacCKpbIBATh CMBICI OCHOBHBIX XUMHUYECKUX NOHATHNA: XUMWUYECKUHN
AJIEMEHT, aTOM, MOJIEKYJA, MOH, KaTUOH, aHMOH, IIPOCTOE BEIIECTBO,
CJIO)KHOE BEILECTBO, BAJICHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTD, CTENEHD
OKHCIICHHs, XUMHYECKas peakuus, XHMHUYECKas CBA3b, TEIUIOBOU
3pdeKT peakuuu, MOJb, MOJAPHBIA O0BEM, PacTBOp, JIEKTPOIUTHI,
HEIJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs ITUCCOUMALMS, PEAKIIUM NOHHOIO
oOME€Ha, KaTaJu3aTop, XUMHUYECKOE pPaBHOBECUE, OOpaTUMbIE U
HEOOpaTUMBbIE PEAKLUHU, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIHH,
OKHCIIUTENb, BOCCTAHOBUTENb, OKHCIEHHE W  BOCCTAaHOBJICHHUE,
alIoTpomnus, aMQOTEepPHOCTh, XHUMHUYECKas CBs3b (KOBaJECHTHas,
VWOHHAs, METaINYecKas), KpPUCTANIMYECKas peETKA, KOppo3us
METAJJIOB, CIUIAaBBI, CKOPOCTh XUMHYECKOM pEaKLMH, NPEIeIbHO
nonyctumas konnentpanus [1JIK Bemecrsa;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKMX IIOHATHU H
IIPUMEHSTH 3TH NOHATHUSA IIPUA ONMCAHUM BEILECTB U UX NPEBPALLCHUM;
UCTOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY [UIsl COCTaBIIEHUS (POpMyI
BEILIECTB U YPABHEHUN XUMHWUYECKUX PEAKLINN;

ONpENENATh BAJIEHTHOCTh M CTENEHb OKHCICHUS XMMHUYECKHX
AJIEMEHTOB B COCAMHEHUAX PA3IUYHOIO COCTaBa, IPHUHAIICKHOCTH
BEIIECTB K OINpeNeaEHHOMY KIAcCy COEAMHEHMH MO (opMmyiiaMm, BUJ
XUMUYECKON CBSA3M (KOBaJEHTHAs, WMOHHAs, METAJUIMYECKasi) B



HEOPTAaHWYECKUX COCTUHEHUSX, 3apsii MOHA 0 XUMHUYECKOW (popmyiie,
XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHMYECKHUX COETUHEHH,
THUI KPUCTATUIMYECKOMN PEIIETKA KOHKPETHOTO BEIIIECTBA;

packpeiBath cmbica [lepuogmueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro MOHUMAHUE: OMUCHIBATh U XapaKTepHU30BaATh
tabmmunyto Gopmy Ileprogudeckoit CHCTEMBI XUMHYECKUX 3JIEMEHTOB:
pa3nuyarh NOHATHUS «IJIaBHas noArpynna (A-rpynma)» U «rmodoyHas
noarpynmna (b-rpynma)», mansie U OONbIIME TMEPUOIBI, COOTHOCHUTH
0003HaUYeHUsI, KOTOpPbIE HUMEIOTCA B TMEPUOAMYECKOM TabIuIe, ¢
YUCJIOBBIMU  XAapAaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHUYECKUX
AJIEMEHTOB (CocTaB W 3apsj sjapa, oOllee YHCIO 3JJIEKTPOHOB H
pacupeneieHue WX II0 DJJIEKTPOHHBIM CIIOSIM), OOBSICHATH O0OIue
3aKOHOMEPHOCTH B U3BMEHEHUHU CBOICTB 3JIEMEHTOB U UX COCJMHEHUII B
npejenax MajiblX MEePUOJOB U IJIaBHBIX MOATPYMII C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(PUUIHUPOBAThH  XMMHUYECKHUE  JJIEMEHTHI,  HEOPraHUYECKHE
BEILIECTBA, XUMUUYECKHUE PEaKIUU (110 YUCTY U COCTaBYy YYaCTBYIOUIUX B
peakiuy BEMIECTB, MO TEIUIOBOMY 3 (eKTy, 0 M3MEHEHHIO CTeNeHen
OKHUCJICHUSI XUMUYECKHUX JIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATh) OOIIUE U CICIUPUICCKUE XUMUIECKUE
CBOMCTBa MPOCTHIX U CJIOKHBIX BEHIECTB, MOATBEPXKAasi OMHCAHUE
npuMepaMHi MOJEKYJISIPHBIX U MOHHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUN;

COCTaBJISITb YPABHEHHUS BJIEKTPOIUTUYECKOW JUCCOIMUALUM KHUCIOT,
LIEJI0YEH M COJIEH, TOJIHBIE W COKpPAIIEHHBIE YPAaBHEHUS PEAKLHN
WOHHOTO  OOMEHa, YpaBHEGHHMsI  peaKIMii, IMOATBEPKIAIOIINX
CYILIECTBOBAHHE T€HETUYECKOW CBSI3M MEXK]Yy BEHIECTBAMHU PA3TUUYHBIX
KJIACCOB;

PacKpbIBaTh CYLIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUi
MOCPEACTBOM COCTABIICHHUSI SJIEKTPOHHOTO OaJlaHCca 3TUX PEaKIUid;
MPOTrHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKAHUS XUMUUYECKUX MPEBPAIICHUN B Pa3IUYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MAaCChI
BEIIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJeMeHTa 1o Gdopmyie
COCIMHEHHUs, MAaCCOBYIO [IOJII0 BEUIECTBA B pPAacTBOpPE, MPOBOJIUTH
PacyEThI IO YPAaBHEHUIO XUMUYECKOUN peaKInu;

coONM0aTh  MOpaBWja  TOJIb30BAaHMS  XMUMHUYECKOM TOCYyJAOW U
nabopaTopHbIM 000pYIOBaHWEM, a TaKXKe MpaBuiaa OOpamieHus ¢
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKUMSIMU TIO BBIIOJIHEHUIO
7a00paTOPHBIX XMUMHUYECKUX ONBITOB IO IMOJIYYEHUI0O W COOHMPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJAUTH  PEAKIMH, MOJTBEPXKIAIONIME KAueCTBEHHBIM COCTaB
pa3IUYHBIX BELIECTB: PACMO3HABaTh ONBITHBIM NYTEM  XJIOPU-,
Opomun-, wuoaua-, KapOboHat-, ¢docdar-, cuIMKaT-, Ccyiabdar-,
TUJAPOKCUJ-UOHBI, KATUOHBI aMMOHHSI U MOHBI M3YYEHHBIX METAJUIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTraHUUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE ONEPAMU MBICIUTENBHON NESITEIbHOCTH —
aHaau3 W CHUHTE3, CpaBHEHUE, o0000IIeHrne, CHUCTeMaTU3aIuIo,
BBISIBIICHUE PUYUHHO-CIICICTBEHHBIX CBSI3€H — ISl U3YUYEHUSI CBOICTB
BEIIECTB M XUMHUYECKUX PEAKIUNA, €CTECTBEHHO-HAYyUYHbIE METOIbI



MO3HAHUS — HAOIIO/IeHNEe, U3MEPEHUE, MOJICITUPOBAHNE, YKCIIEPUMEHT
(peanbHbBIN U MBICTIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KNIACC
HaumenoBanue KoJsnyecTBOo 4acoB
Ne duekTpoHHbIe (LM pPOBbLIE)
pa3cjioB 1 TEM KonTpoJbHble IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NPorpamMMmsl padoThI padoThI
Pasnea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
XuMHst — BaKHaA
11 00J1aCTh €CTECTBO3HAHMS 5 ) bubnuoreka [JOK
' U IIPAKTUYECKOU https://m.edsoo.ru/7f41837¢c
JEeSTEIbHOCTH YEJIOBEKA
12 BemiectBa 1 xXuMmuueckue 15 1 but6mmoreka [JOK
’ peaxkuuu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20
Pa3jen 2. Baxkneiimne npeacTaBuTe/ M HEOPraHMYECKUX BelIECTB
21 Boznyx. Kucnopoa. 6 bu6nunoreka IIOK
’ ITousttue 06 oxcumax https://m.edsoo.ru/7f41837¢
9 Bonopoa.Ilonsitue o g 1 but6mmoreka [{OK
’ KHCJIOTax U COMNAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PacTBopsl. 5 ) | bubnmoreka [JOK
' [TonsiTre 06 OCHOBaHUAX https://m.edsoo.ru/7f41837¢
2.4 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK

HCOPTraHNYCCKUX

https://m.edsoo.ru/7f41837¢




COEUHEHUN

Uroro no pazgeny 30

Pa3znen 3. Ilepuoaguueckuii 3axon u [lepuogudeckas cucrema xumuueckux 3j1emMenToB /. U. MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbBIE PeaKIUH

[Tepuonnueckuii 3aK0H U

[Iepnonnueckas cucrema
bu6mmoreka [IOK

3.1 ec 3JIEMEHTO
XAMUHCCKHIX SIIEMEHTOB 7 https://m.edsoo.ru/7f41837¢

. . Menneneena.
Crpoenune aToma

XUMHUUYECKas CBI3b.

39 OKHCIUTENBHO- g ! bubmmoreka [JOK
) BOCCTAHOBUTEJIbHBIC https://m.edsoo.ru/7f41837¢
peakuuu
bubmmoreka [IOK
Hroro no pasneiy 15 https://m.edsoo.ru/7f41837¢
PesepBHOE BDEMS 3 but6mmoreka [{OK
p P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO
68 4 5

YACOB I10 ITPOTPAMME




9 KUIACC

HaumenoBanue KoumnuecTBo yacos
Ne DJIeKTPOHHbBIe (HH(POBHIE)
pa3e/ioB M TeM KonTposbHbIe IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
nporpaMmMsbl padoThbI padoThbI
Pa3znen 1. BemecTBO M XUMHYeECKHE peaKIul
[ToBTOpEeHUE 1
11 yriyOneHue 3HaHUH 5 ! bu6mmoreka [IOK
' OCHOBHBIX Pa3JIEIIOB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
OcHoBHBIE
1.2 3aKOHOMEPHOCTH 4 Bubmiorexa LIOK
) p . https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEAKIUI
DNEeKTPOIUTHYECKAS
13 JIUCCOIAAITHS. 2 1 | bubmuorexa [JOK
' XUMHYECKUE PEAKLIUU B https://m.edsoo.ru/7f41a636
pacTBopax
Uroro no pazgeny 17
Paspnen 2. Hemera/uibl M UX COeIMHEHUS
OO6m1as xapakTepucTUKa
2.1 XI/IMI/I‘IGCKII/)IX 3J‘IepMeHTOB 4 1 Bubmiorexa LIOK
’ https://m.edsoo.ru/7f41a636
VIIA-rpynnst. ["anorenst
OO01mas xapakTepucTuKa
o P p bubmuoreka [JOK
22 XHUMHUYECKHX 3JIEMEHTOB 6

VIA-rpynmnel. Cepa u eé

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




COCAUHCHUA

OO1m1ast xapaKTepUCTHKA

)3 XUMHUYECKUX AJIEMEHTOB . bubmuorexa [JOK
' VA-rpynmnsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop u UxX coeqMHCHUS
OO01as xapakTepucTUKa
XUMUYECKHUX DJIEMECHTOB Eubs 1IOK
nOIMOTEeKa
2.4 IVA- %
rp}\],HHH HieporH 8 https://m.edsoo.ru/7f41a636
KpEMHUH 1 UX
COCMHEHUSI
Uroro no pazaeny 25
Paznen 3. Merasuibl 1 MX COeIMHEHUS
31 OO6mue cBoMCTBa 4 bubmuorexa [JOK
' METaJIOB https://m.edsoo.ru/7f41a2636
39 Baxneiine MeTajuibl U 16 bubnuoreka [JOK
’ UX COEIMHEHUS https://m.edsoo.ru/7f41a636
Wroro no pazneny 20
Pasjnen 4. Xumus u okpy:xamomas cpeaa
41 BemectBa u matepuansi B 3 bubnuoreka [JOK
' JKU3HU YEJIO0BEKA https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
bub OK
PezepBHOE Bpemst 3 nommorexa [

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




OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




ITIOYPOYHOE IINTAHUPOBAHHUE

8 KNIACC
Ne KosuuyecTBO yacos
DJIEeKTPOHHbBIE
n Hara uudposeie
Tema ypoka KontposbHubie IpakTuyeckue
/ Bcero U3YYeHUs o0pa3oBaTe/bHbIE
padoThbI padoThl
n pecypcsl
IIpenmer xumuu. Ponp xumnu B bubnuorexa LIOK
JKM3HHU 4eloBeka. Tema u 1 https://m.edsoo.ru/ff0d21
BEIIIECTBA Oc
bu6mmoreka [JOK
[TousiTHEe 0 MeTOAAX MO3HAHUS B
1 https://m.edsoo.ru/ff0d22

XUMHHN

Te

[IpakTuueckas pabora Ne 1

bu6mmorexa [JOK
«IIpaBwma paboTsl B 1abopaTopuu
N 1 https://m.edsoo.ru/ff0d23
Y IPUEMBI 0OpAIIEHHUS C de
J1a00paTOPHBIM 000PYIOBAHUEM o
bubmnoreka LJOK
YucThle BelecTBa U CMECH.
o 1 https://m.edsoo.ru/ff0d26
Crnioco0sl pa3aeneHust cmecei ca
[IpakTuyeckas padora Ne 2 bubnuorexa [IOK
«Paznenenue cmeceli (Ha npumepe 1 https://m.edsoo.ru/ff0d28
OYHCTKU TIOBAPCHHOM COJIN )» c8




bubmnoreka [IOK

6 ATOMBI U MOJIEKYJIbI https://m.edsoo.ru/ff0d2a
6c
XUMUYECKHUE AIEMEHTHI. 3HaAKU bu6mmoreka [IOK
7 (CMMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2b
3JIEMEHTOB e8
bu6mmoreka [IOK
8 IIpocTsle U CIIOXKHBIE BELIECTBA https://m.edsoo.ru/ff0d2a
6¢
bub6mnoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE https://m.edsoo.ru/ff0d2d
50
3aKOH OCTOSIHCTBA COCTaBa
BelIecTB. XuMuueckas hopmya bubmorexa HOK
10 ) pMyJa. https://m.edsoo.ru/ff0d2ea
Banentnocts aToMOB o
XUMHUYECKUX HJIEMEHTOB N
OrtHocuTeNnbHAs aTOMHAs Macca. bu6mmoreka [IOK
11 | OrtHocuTenbHAs MOJIEKYJIIpHAs https://m.edsoo.ru/ff0d32
Mmacca 3c
MaccoBas 107151 XMMUYECKOTO bubmorexa HOK
12 https://m.edsoo.ru/ff0d35
3JI€MEHTa B COEIMHEHUU 0c
KomnuectBo BemecTBa. Moiib. bubmorera [IOK
13 https://m.edsoo.ru/ff0d52
MounsipHas macca
30
14 | ®usnyeckue u XUMUYECKHE bu6mmoreka [IOK
siBJIeHUs. XUMHAYECKasl peaKuus https://m.edsoo.ru/ff0d37f




a

[Ipu3Haky u yciaoBHsI IPOTEKAHUS

bubmnoreka [IOK

15 . https://m.edsoo.ru/ff0d3a
XUMHUYECKHUX peaKIHii 16
3aKOH COXPaHEHMsI MacChl bubnuoreka [IOK

16 | BemecTB. XUMHYECKUE https://m.edsoo.ru/ff0d3b
ypaBHEHHU 88
Brruncnenus koiauuecTBa, MacChl bu6mmoreka [JOK

17 | BemecTBa MO ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMHUYECKHUX peaKIHii 08
Knaccudukanust XuMuaeckux

. bu6mmoreka [JOK

1g | Pear (coenurerns, https://m.edsoo.ru/ff0d3f3
pa3ioKeHusl, 3aMeIlIeHuUs, 4
oOMeHa) a
M. B. JIoMOHOCOB — yu&HBIii- bubnmoreka [JOK

19 | »sunuknoneauct. O600IICHNE U https://m.edsoo.ru/ff0d40
cUucTeMaTU3alus 3HaHUI c4
KontponsHas padora Nel mo teme bubnuoreka [IOK

20 | «BemecTBa u XuMHUYECKHE https://m.edsoo.ru/ff0d42
peaKIum» 90
Boznyx — cmecs razos. Cocras bubnuorexa LIOK

21 | Bosmyxa. Kucmopon — aneMeHT u https://m.edsoo.ru/ff0d44
npocroe Bemecto. O30H 8e

22 | dusuyeckue U XUMUYECKHE bu6mmoreka [JOK

CBOIMCTBA KMCIIOPOAA (pEaKLNU
okHcieHus, ropenue). [Tonsitue

https://m.edsoo.ru/ff0d46
14




00 okcHuaax

CriocoOblI 1mosTyueHHs KUCIOPOAa

B 1a6opaTOpHH 1 bu6mmoreka [IOK
23 https://m.edsoo.ru/ff0d49
MPOMBIIIICHHOCTH. [IpumMenenne 7a
KHCII0pOo/ia
TemnoBoit 3¢ ekt XumuuecKoi
peakuuu, MOHATUE O bubnuorexa [IOK
24 | TepMOXMMHYECKOM ypaBHEHUH, https://m.edsoo.ru/ff0d47
9K30- ¥ DHAOTEPMUYECKUX 90
peaxmax
TomnuBo (HedTh, yroiab U MeTaH). bubnuoreka [IOK
25 | 3arps3HeHue Bo3yxa, CIoCcOObI https://m.edsoo.ru/ff0d4c
€ro NnpeaoTBpallICHH 4a
[IpakTrueckas padota Ne 3 mo
bubmmoreka [JOK
26 reme «llonyuenne u codupane https://m.edsoo.ru/ff0d4ae
KHCJIOPO/a, U3yUEeHHE ero )
CBOWCTB»
Bomopon — anemeHT u npoctoe bu6moreka [JOK
27 | BemectBo. Haxoxnenue B https://m.edsoo.ru/ff0d4d
PUPOJIE do
dusnueckue U XUMUYECKHE bu6mmorekxa [JOK
28 | cBoricTBa Bonopoaa. Ilpumenenune https://m.edsoo.ru/ff0d4d
BOJIOPO/Ia do
bu6moreka [JOK
29 | lloHATHE O KHCIOTaxX U COJIAX https://m.edsoo.ru/ff0d50

d2




Crioco0bI ToTydeHus1 BOAOPO/Ia B

bubmnoreka [IOK

30 https://m.edsoo.ru/ff0d4d
nabopaTopun
do
IIpakTuyeckas padora Ne 4 o
bubmnoreka LIOK
teme «Ilomydyenue u cobupanue
31 https://m.edsoo.ru/ff0d4{4
BOJIOPOJA, U3YyUEHHUE €ro )
CBOMCTBY =
MossipHblii 00bEM Ta30B. 3aKOH bubmorexa TIOK
32 https://m.edsoo.ru/ff0d54
ABoraapo
2e
Brrunciienus o0néMa, KOJIM4eCcTBa
bu6mmoreka [JOK
BEIIIECTBA ra3a Mo €ro U3BECTHOMY
33 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIICCTBA WIIH 20
00BEMY o
Brrunciaenus 006EMOB ra3os 110
bu6mmoreka [IOK
YpaBHEHUIO pPEaKIMi Ha OCHOBE
34 B . https://m.edsoo.ru/ff0d57
3aKOHA OOBEMHBIX OTHOIIIEHUI 08
rasos 08
bu6mmorexa [JOK
dusnyeckue U XUMHUYECKUE
35 5 https://m.edsoo.ru/ff0d58
CBOMCTBA BOJbI
7a
Cocras ocHoBanuii. [Toustue 00 Bubmaotexa LIOK
36 https://m.edsoo.ru/ff0d59
WHINKATOpaX
e2
37 | Bopa xak pacTBOpUTENb. bubnuorexa [IOK
Hacebnmennnsie 1 HeHaCBIIIEHHBIE https://m.edsoo.ru/ff0d5b
40

pactBopbl. MaccoBast 10Jist




BEILIECTBA B PacTBOPE

[Tpaktuyeckas padora Ne 5 o

teMe «lIpuroroBieHue pacTBOpPoB bubmorexa LOK
38 p . . p . p . https://m.edsoo.ru/ff0d5e
C omnpenenéHHON MacCOBOM JoJei ba
pacTBOPEHHOTO BEILIECTBA» o
bu6mmorexka [JOK
KonTpomnbHas padora Ne2 1o Teme
39 P P https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopoxn. Boga» 4
bu6mmoreka [IOK
Oxkcupl: cocTaB, KiaccupUKaIus,
40 https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[Tonydyenue u xumMnyeckue bubnuorexa LIOK
41 | cBOMCTBA KHCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
U aM(OTEPHBIX OKCUIOB 4e
OcHoBaHUA: COCTaB Bubmiorexa OK
42 ' ’ https://m.edsoo.ru/ff0d67
KJIacCU(UKaIMsl, HOMEHKIIATypa ca
bu6mmoreka [IOK
[TonydyeHnue u xuMu4yeckue
43 s . https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBAaHMI ca
KucnoTsl: cocTas Bubmiorexa HOK
44 ' ’ https://m.edsoo.ru/ff0dfee
KJIacCU(UKaIMs, HOMEHKJIATypa )
[Mony4yenue U XUMHUECKHE Bubmorexa ITOK
45 Vy https://m.edsoo.ru/ff0dfee
CBOMCTBA KHCJIOT 5
46 | Counu (cpenHue): HOMEHKIIATYpA, bubnuorexa [IOK




CIIOCOOBI MOTYUYEHMUS,
XUMHWYECKHE CBOMCTBA

https://m.edsoo.ru/00ad94
74

[TpakTuyeckas padora Ne 6.

Pemrenue skciepuMeHTAIbHBIX bubnuoreka [IOK
47 | 3agad o teme «OCHOBHbIE https://m.edsoo.ru/00ad9b
KJIACCBhI HEOPTraHUYECKUX Tc
COEIMHEHHIN
I'enernueckas cBs3b MEKIY bubnuoreka [IOK
48 | xmaccamMM HEOPraHMYECKHUX https://m.edsoo.ru/00ad9a
COCTMHEHUN 50
O06001IeHNEe U CUCTEMATU3ALIHS bubmnorexa [IOK
49 . https://m.edsoo.ru/00ad9¢c
3HaHUI
b2
KonTponbhast padorta Ne3 o teme bubnuorexa [IOK
50 | "OcHoBHBIE KJTaCCHI https://m.edsoo.ru/00ad9e
HEOPraHWYECKUX COCTMHEHUI" la
IIepBble TONBITKH
KJIaCCU(PUKALIUA XUMUYECKHUX bubmorexa LHOK
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1 METOJIbl €€ ycTpaHeHus" 8
bu6moreka [IOK
54 AmomMuHui https://m.edsoo.ru/00aelc6
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(11I) 6
58 O60061meHue u
CHCTEMaTH3alMs 3HAHU N
59 | Ilpaktuueckas pabora Ne 7. bubnuoreka LIOK

Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4
o TeMe «Baxkueiine
METaJlJIbl U UX

https://m.edsoo.ru/00ae3de
8




COCAUHCHUA»

Beruucnenus no
YPaBHEHUSM XUMHYECKHX
peaKkuuii, €CJIi OJUH U3
peareHToB J1aH B U30BITKE

bu6mmoreka [IOK

60 https://m.edsoo.ru/00ael75
WJIU COJIEPIKUT MPUMECH. 0
Brraucnenus MaccoBoi -
JIOJIA BBIXOJ1a TIPOJTyKTa
peakiuu
61 O0001meHue u
cUCTeMaTu3alus 3HaHuH
Konrponsnas padora Ned
62 o teme «Bakueiimnine
METaJIJIbl U UX
COETUHEHU S
BemmecTBa u Mmatepuaisl B bubmnoreka LJOK
63 MMOBCEIHEBHOH KU3HHA https://m.edsoo.ru/00ae3f5
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