MHHHUCTEPCTBO IIPOCBEIEHUSI POCCANCKOM PEJEPALINHA
Mununcreperso o6pazoranus u nayku Peciry6nnkn Bamxoprocran
AJIMHHHCTPANNS MYHHIHNIAILHOTO paiiona Ydumcknii paiion Pecny6innkn bamxkoprocran
Mynumunansnoe o0meodpazoBarenbnoe GI0/KeTHOR yupexaenue uentp odpazosanns «3nanney»
MYHHIMUAILHOro paiiona Y pumcknii paiion PecnyGukn bamxkoprocran

PACCMOTPEHO
PyxoBojurens [LIMO

(ot

JlaTeiosa P.B.

pigcs Na500

poroxoJ 3acejianus [1IMO kA3 NG,
Nel ot «29» aBrycra 2023 r. ;\@ﬁ,@érycm 2023 r.
0 a4

: juﬂ‘;"ﬁy
Ry x¥

PABOYASI IPOTPAMMA
(ID 2958284)

yueonoro npeavera «Xumust. Bazoswlii yposenn»

st o0y4aroumuxcesi 8 — 9 kiaccon

c. 3yboso, 2023



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUUA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuM Na€T MOPENCTaBICHUE O IENAX, OOIel CTpaTeruu
oOyueHusi, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CpPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABIIMBAET 00s13aTeNbHOE peaMETHOE coJiepKaHue,
MpEeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccamM M CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHUH, OMNPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
O0COOEHHOCTEM  O00ydYaroluxcsi, ONpeaeNsieT BO3MOXXHOCTH MpeaMera s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JIEATENLHOCTH O0O0YyYalomerocs IO0 OCBOCHHIO
y4eOHOTO COJ/ICpKaHMS.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yy4aroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTpaOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAICHUSIX
PHEPTrUM M 00 HBOJIIOIUU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHHS TI00ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ, B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOM  JIeSITEIbHOCTH,
OKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCETHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATaroM B POpMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOImuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHble HampaBlieHUS B OOYYEHHM XUMHH OOECHedYMBaIOTCS crHerupuKon
collepkaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEeAarormyecKu
aJanTUPOBAHHBIM OTpa)K€HWEM 0a30BOM HAyKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSITHUI XUMUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU CPOpPMUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydueHuro. CoaepkaHue CKIAAbIBAETCA U3 CHUCTEMBbI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHIMUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUHU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHSS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMWCTB, CTPOCHHUSI U BO3MOKHOCTEM MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aEeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEJICTABJICHNUS] O XUMHAYECKON COCTABIIAIOLICH HAYYHOU KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHEe XUMHU MPOUCXOJIUT C MPHUBICUCHUEM
3HAHUW U3 paHee H3YYEHHBIX YYEOHBIX NpeAMEeTOB: «OKpyXKalolmuil MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Knacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHHK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITEIbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMHUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHICCKUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUYECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM T[IO3HAHUS TMpPU M3YYEHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHUU B YYEOHO-IO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWJI 0O€30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCETHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHUE MPUOOPENH TaKUE LU, KaK:

— (¢$opMHpOBaHHE WHTEIUICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY INPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIINMCS YCIOBUSM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIICHHE
o0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MEeTOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUM, CIIOCOOCTBYIONIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHWS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAIbHOE 3HAUCHHUE IS
pPa3IUYHBIX BUIOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0med (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSACHATH U OICHUBATh SIBJICHUS
OKpPYXaIOLEr0o MHpA, MCHOJIb3Yd 3HAHUS W OMNbIT, MOJYYECHHbIE MPU H3YYECHHH
XUMUH, TPUMEHATh WX TMPH PEIICHHH MpoOjeM B TOBCEAHEBHON >XH3HU U
TPYAOBOU JESATEIBHOCTH;

— (¢opmupoBaHHEe y OOy4YarOHIMXCS TyMaHUCTUYECKUX OTHOIICHHM,
NOHUMAaHUSl LEHHOCTU XUMUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHMYECKHU
1eJIeCO00pa3HOro TMOBEAEHUS B OBITY MU TPYAOBOH JEATENIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CTIOCOOHOCTEW K CaMOKOHTPOJIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEWUIIETO
oOy4eHus.

OO1iee YMCIO YacoB, OTBEACHHBIX IS HW3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKA. XUMHS B CUCTEME HAYK.
Tena u BemjectBa. du3nMueckue CBOWMCTBA BEMIECTB. ATrperaTHOE COCTOSHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust CMecei.

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

Xumudeckas ¢opmyia. BajaeHTHOCTP aTOMOB XHUMHYECKHUX JJICMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BenlecTB. (OTHOCHUTENbHAsT aTOMHas —Macca.
OTHOcuTENbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moisib. MonsipHast Mmacca. B3auMOCBsI3p KOJIMYECTBA,
Macchbl W 4YHCJa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacu€rel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

Pu3NYeCKUe U XUMHUYECKHUE SBICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUYECKUe ypaBHeHHs. Kiaccudukaius
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBuUiaMu paboOThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYJAOBAHHEM, U3YYCHHE U OMUCAHUE
(Gu3nUecKkux CBOMCTB 00pa3l0oB HEOPTraHMYECKUX BEUIECTB, HaOIIOJEHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (II) npu HarpeBanuu, B3auMoieicTBHE Xkene3a ¢ pactBopoM cosd meau (II),
U3y4YeHHE CIOCOOOB pa3feIeHHUs] CMECEil: C MOMOIIbI0 MarHuTa, (UIbTPOBaHUE,
BbITIApUBaHUE, AUCTHWUIAIMA, XpoMaTorpadusi, MPOBEACHNUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHME MOJIEJeH MOJIEKYI
(IIapoCTEepPKHEBBIX ).

BaxxHeline npeacTraBuTe M HCOPraHUYECKHUX BelIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3ieMeHT U mpocToe
BemecTBo. Haxoknenue kucimopoaa B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xkucnopona. CrocoOsl



MOJIYYCHHUS KUCTOpoAa B J1abopaTOpuud W TPOMBINUICHHOCTH. Kpyrosopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peaklnu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(pdeKkTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — nsnemMeHT uM mpocrtoe BemecTBO. Haxoxxaenue Bogopona B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tsl Mo XUMUUECKUM YPaBHCHUSIM.

duznueckue CBOMCTBa BOJbl. Boma Kak pacTtBopuTelib. PacTBOpHI.
HacepilieHHbIe ¥ HEHACHIIMIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 10Jis BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B MpUpPOZIE€ U B KU3HU 4esoBeka. KpyroBopot Boabl B IPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUKMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasyromiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEpHbIE) U
HecosneoOpasyronue. Homenknatypa oxcujoB. Dusnueckue M XUMHUECKHUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: IIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHuid. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHUU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. @usnyeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyecKkas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHU.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONMPEIECICHHUE CONECPKaHUs KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHUE M HU3YyUYCHHE CBOWMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (MmoXkapa), O3HAKOMJICHHE C OOpa3liaMH OKCHUJIOB H
OMMHMCAHWE WX CBOWCTB, MOJy4YEHHE, COOMpaHHWE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMozehcTBue Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOEHHOCTEH pPacTBOPEHUS BEIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIICHUE PpPACTBOPOB C  OMNPEEIEHHON
MacCOBOM J0JIeld pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIaMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUWE BHUEOMATEpUAJIOB),



WCCJIEOBaHNE O0pa3lOB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HAOJIOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydeHue B3auMozeiicTBus okcuga menu (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, pPEeaklUWil HEUTpalU3aluH, IOJIYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOrO0 METajla IPYTUM M3 PacTBOpa COJIHM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3aJ1ad MO0 TeMe «BaXHEeWIne KIacChl HEOPraHHUYECKHX
COCIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yoT aMm(pOTEPHBIE OKCHJIbI
Y TUAPOKCHUJIBI.

[Teprnonnueckuit 3akoH. [leproanueckas cHCTeEMa XMMAYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas ©  JiIuHHONEpuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ousndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oTomnel. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMUUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akoHa u [leprpoanveckoil CuCTEMbl XUMHUECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJIipHAsT W HEMOJISIpHAs)  CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tpornecchl OKUCIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4eHHEe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUJIPOKCHAA LHMHKA C pAacTBOPaAaMHU KHUCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiu pa3noKeHusl, COSAUHEHHUS ).

Mesicnpeomemmnuie céasu



Peanuzanus MeXNOpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILIECTBIISIETCS 4YE€pe3 HCIOJIb30BAHUE KaK OOIIMUX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.

OO011e ecTeCTBeHHO--HAay4YHbIC TOHSTH: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOINIHOCTh, HAOJIOICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKIHUJ,
M30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsAll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, npixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLU U HX
COCMHEHUM B COOTBETCTBHMU C TIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHUUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukaiuys XuMAYeCKUX peakiuii Mo pa3audHbIM MPU3HAKAM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeIraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIUH, TEPMOXUMHUUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMUYeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsaTe 0 XuMHUYeCKOM paBHOBecuU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUU M TMOJIOKEHUE XUMUUYECKOTO
pPaBHOBECHSI.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOM peaKIu. CocraBiieHue ypaBHECHUI



OKHCJIUTEIbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUUA C  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OaJiaHca.

Teopus 3MEKTPOIIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakuun noHHoro oOMeHa. Y cioBUsl MPOTEKAHUSI peaKIMid HOHHOTO OOMEHa,
MOJHBIE W COKpall€HHbIE HMOHHBIC YypaBHEHHUs peakiuil. CBOMCTBa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOM
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [[OHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCJISIMA KPUCTAUIMYECKHX PEIIETOK HEOPTraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUioB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIENOBAHUE 3aBUCHMOCTU CKOPOCTU XUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JUCCOIMAIIMU KHCIOT, IIEJIOYEed U COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuuii  HMOHHOrOo  OoOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUU
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHMs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOIIBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 MX COCAMHEHUS

OOmast xapaktepuctuka TrajoreHoB. (OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUIlaM{, HEMETaUlaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosnsiHass KUCJIOTAa, XMMHUYECKHWE CBOMCTBA, IMOJydYeHUE, NpumeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

OO6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (U3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DHUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOpO, CTpOCHUE, (PU3HYECKHE U
XUMHUYECKUE CBoOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciiora, (HU3WYECKHE W XUMHUYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenu(uyeckne). XHUMHUUYECKHE pPEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOcCO0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAs PEAKIMS Ha



cyiabdaT-uoH. Haxoxaenue ceppl M €€ cCOoeIWHEHUH B mpupoae. XUMHUECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COEIMHEHHUSIMH Ccepbl (KHCIOTHBIE OXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIIECHHS. A30T, paCOpOCTPAHEHHE B MPHUPOJE,
duznyeckue u XuMu4deckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oyyeHne U npuMenenue. Conu aMMOHMUS,
ux pU3NUEeCKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasi KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U crenudpuyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3JyXa, MOYBBI U BOJ0EMOB). Docdop,
aJoTpornuele Monupukauuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaora, Pu3NIECKUe U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaToB B KaYECTBE MUHEPATBHBIX YIOOPEHUN.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PpAcIpOCTpaHEHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA >KUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKHUEe MPOOJIEMBbl, CBSA3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0GanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ conu, uX (PU3NUYECKUe U XUMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HMOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35UCTBE.

[TepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COEIMHEHUSX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: XKHUpax, OeNKax, yrieBojgax — U ux
poJiMi B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHUN.

KpeMHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IMOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpeacraBieHust 00
okcusie kpemuusi (IV) u kpemHueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxxHeine cTpouTenbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 0€30MacHOr0 HMCIOIL30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAUECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIOJCHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawmue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajJoreHOoB M HUX COCIUHEHUI (BO3MOXKHO HCIIOIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHWE C 0Opa3laMu XJIOPUAOB (TaJOTrE€HUIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUsS caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThbI, HW3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIy Ha Cynbdart-
WOH W HAOJIOJIeHHWE TpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEpUAIIOB), 0Opa3laMu a30THBIX U POChHOPHBIX yIOOpEeHUM, MoJlydeHue,
coOupaHue, pacrno3HaBaHUE U U3YYCHUE CBOMCTB aMMMakKa, MPOBEIACHUE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3yUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX pEIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojiyueHue, coOupaHue, pacrio3HaBaHUE U U3yUCHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BakHelnme HeMeTaJUIbI ¥ UX COEIUHECHUIY .

MeTaJsibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxkeHus B llepmomgmyeckor cucrteMe xumuueckux odaeMmeHTtoB . W.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIMIETKA.  DJIEKTPOXUMHUYECKUH  pAX
HarnpspkeHU MetauioB. dusnyeckue U XMMUYECKHUE CBOMCTBAa MeTasuioB. OO01iue
CHOoCcOOBI TIONy4eHHUs] MeTaioB. [lOHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3anuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyT'yH, AIOPATIOMHHUH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJIECHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUUYECKHUX
sanemeHntoB /. 1. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCUasl 1



TUJIPOKCUABl HaTpus MW Kanud. lIpuMeHeHne 1EenoYHBIX METAUIOB MW UX
COCIUHCHUM.

[[lenoyHno3emenbpHbIE METAUIbI MarHuid M KalblMH: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilue coequHeHUs Kalblusl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AJtoMUHUN: TIo103)keHue B [leproindeckoi CUCTeME XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoEHHE atoma, HAXOXAeHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHUSA. AM(POTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U con xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o00pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UUYECKUMU
CBOMCTBaAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOYKHO
HCIIOJIB30BaHUE BHUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIMK HA MOHBI: MarHus, KJIbIHS, aJIOMHUHHUS, [IHHKA, JKEJe3a
(I1) u xenesza (III), meau (1), HaOrOAEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HaTpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [UHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a71a4u Mo TeMe « Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemmnuwle ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€l MpH WM3YYeHHMH XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MapPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITHYECKas
pemérka, CIulaBbl, (PU3MUECKHE BEIMYMHBI, €AWHULBI W3MEPEHUsl, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yIOOpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadus: armocepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTAaThl OCBOCHUSI MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B Xoie OOydeHHs XHMHUU B €IUHCTBE y4eOHOU u
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIUOHHBIMA POCCUHUCKUMU
COILIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, IPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMANIM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTALHUN W
pacIlMpeHne OMbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTprmoTH4YeCKOro BOCIMTAHUSA:

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
W HAy4yHOMY HACIEIUI0, TOHMMAaHUS 3HAUYCHUS XUMHUUYECKOM HAayKu B >KU3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTH BIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax H MPaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW W JIPYTUX  BHJAX
JIEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOMW COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIPOIlECC€ OTOM y4eOHOM JeATeNbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TOBEJECHHWE M TIOCTYMKU CBOUX TOBApUIIEH C TO3UIMHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XMUMHUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH WU COCTaBIISIOIIUE
OCHOBY JIJI1 TIOHUMAHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUSI TPHUPOJLI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOTHOM CPEIOM, O POJIM XUMHUH B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4eOHBIMH TEKCTaMH, CIPABOYHOMU



JUTEPATypOi, MOCTYMHBIMH TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYeHHUI0 U TO3HAHHIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TNPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIIEHUSI K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT0Js, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COOJIIOJICHUSI TpaBui OE30MAaCHOCTH TpU  OOpaleHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil u Tpyda pa3inyHoOro posa,
YBaXEHUE K TPyAYy U pe3yibTaraM TPYAOBOW NEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAJIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEIHOM NpOo(eCCUOHATBHON 1EATEIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATIBHOM CpeEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHHS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CYLIECTBOBaHMUs, TOHUMAaHUE [IEHHOCTH 310POBOTrO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXHUYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOIECHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOLIUX 310POBBIO U )KM3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJIydaeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  9KOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUsl TJ00AJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTed MX peleHus MOCPEIACTBOM METOIOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJIbLHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3YNbTATOB BBIJIEISIOT 3HAUMMbIC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHBIE MOHATHS (3aKOH, TeOopus,
IOPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JAPYToe.), KOTOpbIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ITUX MPEeAMETOB (HOPMHUPOBATH IMPEACTABICHUE O LEIOCTHOU



HAyYHOW KapTHUHE MHpA, U YHUBEpPCAJIbHbIC yYeOHbIE EWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPHIE 00ECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUJITAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE JeiiCTBHS

ba3zoBble Jilornueckue JaeiicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBACHEHHUS OT/ACIBbHBIX (PaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMA XUMHYECKHUX BEIIECTB M XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHE paCCyXIeHUS (MHAYKTHUBHBIC, JCAYKTUBHbBIC, 10 aHAJIOTHUH),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIPOIECCEe TO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMNYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XHMHUYeckas (opMysia M ypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PEIIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4éTOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMHUUECKUX PEAKIIUM,
BBIBIIATE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MIPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ncciieoBarTe/IbCKHe JeiiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI Ji1 (POPMUPOBAHHUS THUIIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUI;

MPUOOpPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMH M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro Pe3ynbTaT, PopMyaupoBaTh 000O0IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
O MpoJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MIPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHeTa), KpPUTUYECKH OIICHWUBATHh MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;



YMEHUE NPUMEHATH Pa3ju4HbIE METOJAbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIllMU W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JUIS BBIMOJHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMANBHYIO (hOpMY MpeAcTaBieHUs nHpopMauu 1
WUIIOCTPUPOBATh PpEIIAEMbIE 337aud HECJIOKHBIMU CXEMaMH, Juarpammamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAJIM3UPOBATh B Ipolecce YydyeOHOH u
UCCIIEIOBATENBCKON 1€ATEIbHOCTY MH(POPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) ITUCKYCCHM) IO
CyllecTBy  oOcyXmaemMol  TeMbl, (OPMYIHPOBATH CBOU  MPEJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMS PEJI0KEHHOM 3a]a4H;

YMEHUSl  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh IPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (71ab0paTOpHOTO OIbITa,
nabopatopHOl pabOThI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

YMEHUsI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uluil (00CcyXeHuss, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUSA
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITENIBHO ONPENEATh LEIU JAESITEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJSATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JCUCTBUUA MPU BBINIOJHEHUU 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeAMETHBIX pe3yabTaTOB [0 OCBOEHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIBHOCTH 1O  TMOJYYEHHI0 HOBOIO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoniy oOydenus B 8 kiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC OCHOBHBIX XMMHUYECKHX TOHSTHI: aTOM, MOJIEKyIa,
XUMHUUYECKUU 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpPHAas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTAa, OCHOBAHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKALUS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETIIOBOU A((EKT peakiumu,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAsI KOHILIEHTpAIUsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BELIESCTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKHCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COCAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTb cMbIca Ilepunomanueckoro 3akonHa JI. WM. Mengaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT WX mojioxkeHus B llepuoguueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTaJpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh TMIOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOmNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPhIE HMEIOTCS B
tabmuie «llepuomnueckass cucTteMa XuMHYeckux diemeHToB [[. U
MeHneneeBay € UHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrciIo dJIEKTPOHOB
U PacCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XMMHYECKOTO J3JIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MPUMEHSATh OCHOBHBIC OIEpAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYHUHHO--CIICJCTBEHHBIX CBSI3€H — Il U3y4Y€HHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTEeCTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJIbHBINA U MBICIICHHBIN );

ClIeIOBaTh  NpaBWJIaM  I[OJIb30BAaHUSA  XMUMHYECKOM  TOCYI0oMl U
7abopaTOpHBIM  000pYJIOBaHHWEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEHIECTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAacCOBOW JIOJIEM PaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO0
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C IMTOMOIIBIO WHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoHiy o0ydenust B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0230BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJECHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIUsl, XUMUYECKasi CBSA3b, TEIJIOBOU AP HEeKT
peakinuu, MOJb, MOJISIpHBIE  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIHHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME W  BOCCTaHOBJIEHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, MOHHAs,
MeTaJuIMYecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METaIlIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peaKUuH, MPEAeiIbHO JOMyCTHUMAas
koHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BAJICHTHOCTD U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyraMm, BHUJI XUMHYECKOU
CBs3M (KOBAJCHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIHUCHIBATH W XapaKTepU30BaATh
Tabnuuynyo (opmy Ilepuogmdyeckoi CUCTEMBbI XUMHUYECKUX AJIIEMEHTOB:
pasznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynmna)y U «modooyHas
noarpynmna (b-rpymnma)», maneie u  OONbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefieieHue HX MO0 DJJICKTPOHHBIM CJ0sIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHHI B
npeaenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMIl ¢ YYETOM CTPOEHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUu
BEII[ECTB, MO TEMIOBOMY 3P dEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, TOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUI HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIui, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPECTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPAlIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »dJIeMEHTa 1O (GopMyIie
COCIMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PacUEThI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coOn0JaTh  MpaBuUja  MOJB30BAHUA  XHMHYECKOW  MOCYAOH H
7abopaTOpHBIM  O0OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpaileHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUAMH 110 BBIITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TONYYCHUI0O WU COOMPaHUIO
ra3o000pa3HbIX BEUIECTB (aMMHUaKa U YIIIEKHUCIIOrO ras3a);

MPOBOJUTh  PEAKIWH, TOATBEP)KIAIOINIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kKapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHU]I-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEeIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlii0, BBISBICHHUE
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKAX pEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoaudecTBO 9acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIE (LM POBbLIE)
KoHnTpoabHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumust — BakHasg 00J1acThb

11 €CTCCTBO3HAHUS U 5 ’ bubnuorexa [JOK

’ MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢

yenoBeKa

12 BemecTtBa 1 xuMuueckue 15 | bubnnoreka IIOK

) peakuuu https://m.edsoo.ru/7f41837¢c

Uroro no pazneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonstue o kucnorax 2 | bu6nuoreka [IOK

’ U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [Tonsitue 06 5 | | but6mmoreka [IOK

' OCHOBaHUSAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 1 1 1 bubnuotexa [JOK

) HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MenaeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH



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 Bbu6nuoreka LIOK
' XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
X €CKas CBA3b.
39 OHMHq 3 bubnuoreka LIOK
’ KHCHTCILHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJbHBIEC PEAKIIUU
bubmmoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢c
P 3 bu6mmoreka [IOK
C3CPBHOC BpeMit https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



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 pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (i pp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. BenecTBO 1 XUMHYECKHE PeaKIUU
11 [ToBTOpeHue n yrinyoieHne 3HaHun 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaKuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOAUTHYECKAS JUCCOLIMAIIHS. g | | bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTassIbl M HX cOeIMHEHHS
21 OO0mras XxapakTepuCcTUKa XUMHUYECKUX 4 | bubmuoreka [IOK
' anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 brbmmorexa [TOK
' PYTHRL LD https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
2.3 aneMeHTOB VA-rpymisl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
‘ PYHHEL ASOT, P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mas XxapakTeprucTUKa XUMHIECKIX
2.4 sanemeHToB IVA-rpynmnsl. Yraepon u 8 1 2 Bubmmorexa [IOK
' . Py ' post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Uroro no pazgeny 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 S

. bu6nmoreka [IOK
3.1 Obmpae croiicTsa MeTaNIOB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [IOK
3.2 Baxneiime MeTamisl ¥ UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 B aTepHalibl B )KU3HU YeJIOBEKa 3 bubmorexa LHOK
’ CHICCTBA M MaTep https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
P 3 bubnuoreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTsbI padoThI
pecypchl

| IIpeamer xumun. Poiap XMMuHU B KU3HA | bu6mmoreka [IOK
yeJioBeKka. 1ejia U BellecTBa https://m.edsoo.ru/ff0d210c

bubmuoreka [JOK

2 [lonsiTHe 0 METOaX O3HAHUS B XUMUU 1

https://m.edsoo.ru/ff0d227¢
[Ipaktuueckas padora Ne 1 «IIpasuna

3 paboThl B 1a00paTOPUU U IPUEMBI | bubnnoreka [JOK
oOpariieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM)

4 YucTteie BemecTBa 1 cMecH. CriocoObl | bu6mmoreka [IOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK

a ! (8 prMep hitps://m.edsoo.ru/ff0d28¢8
OYHUCTKHU TTOBAPEHHOM COJIN)»
bu6mmoreka [IOK
6 ATOMBI U MOJICKYJTBI 1
Y https://m.edsoo.ru/ff0d2a6c

7 XHUMUYECKHUE AIIEMEHTHI. 3HAKH 1 bubmuorexa [JOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u cnoXHBIE BENIECTBA 1 bubmorexa [TOK

p m https://m.edsoo.ru/ff0d2a6¢
bu6 OK

9 ATOMHO-MOJIEKYJISIPHOE YUECHHUE 1 nommoreka [

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.

bubmuorexa [JOK

10 X e . Bane
umieckas opmyna. Barentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHMUYECKHUX 3JIEMEHTOB
1 OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COeJUHECHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mouib. bu6mmorexa [IOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBIICHUS. bubmuoreka [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUsA IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHWMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMHUYECKHUX bubmorexa HOK
HecTBa o yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanms XuMuueckux peakiui
18 (coe I/IH(I;HI/ISI a3JI0KEHUS ’ bubmmorexa LIOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, oOOMeHa)
M. B. JIOMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O6o0eHne u bubmmorexa [OK
H AT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alus 3HAaHUM
20 KonTponbnas padora Nel mo teme bubnnorexka [JOK
«BemecTBa 1 XUMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmech razos. Coctas bubmuoreka [IOK

Bo3ayxa. Kucinopon — 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
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https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
PoAa Ipeait : hitps://m.edsoo.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoOslI MosTydeHus KUCaopoia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa HOK
PATOPHITH TP ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoii 3 PexT XuMUIECKOM
24 peaKkuu, MOHITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIX
TomnuBo (HedTh, yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmorexa LHOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MpeI0TBPALCHUS
[IpaxTuueckas padbora Ne 3 o Teme
26 «ITonyuenue u cobrpanme KUCIOpoia bubmmorexa [TOK
7 . P PO, https://m.edsoo.ru/ff0d4ae?2
M3y4YEHUE €ro CBOMCTBY
7 Bonopon — anemeHT u mpocroe bub6nuorexa [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
73 Du3nvecKknue U XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 IT
OUATHE O KHCTOTAx 1 COIX hitps://m.edsoo.ru/ff0d50d2
30 Crioco0wI TToTy4eHHsT BOAOPO/Ia B bubnuorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme
bubmuoreka [JOK
31 «ITomydenne u coOupanue BOIOPOa,

WU3yYE€HHUE €r0 CBOMCTBY

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
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ModsipHblii 006EM Ta30B. 3aKOH

bubmuorexa [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruncienns o0béMa, KOJIMYECTBA
33 BEILIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [OK
o M https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MIIK 00BEMY
Boruncnenus 006EMOB ra3oB 1Mo
34 ABHEHMIO PEaKLMM Ha OCHOBE 3aKOHA bubmmorexa [OK
yp . peaKt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 duznuecKre 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 06 bubnuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbieHHbIe
37 Y HEHACBIIIEHHbIE pacTBOPBL. MaccoBas bubmmorexa [TOK
m p P https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
18 «[IpurorosieHne pacTBOpoB ¢ bub6nuoreka [IOK
ONpeAeIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KontponsHas padora Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIacCupUKaIus, bubmuotexa [JOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHHUs: COCTaB, KJIaccU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubmuorexa [JOK

43
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyyeHnue u XuMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHMCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIATypa,
46 CHOCOéBI;) TIOJI )eHI/ISI XI/IMI/I‘IZ(I:)KI/IC bubmorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6. Pemenue
A7 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)»
43 ['eneTnyeckas cBsI3b MEXKIYy KiIaccaMu bu6nmoreka [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eHIE U CUCTEMATH3aIlUs 3HAHUH
m 1 https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LIOK
. p https://m.edsoo.ru/00ad9ela
COeIUHEHN
IlepBrIe MONBITKH KJIacCU(DPUKAIIUN
51 XI/II\I?II/IIICCKI/IX 3JIEMEHTOB l(?IOH;ITI/Ie 0 bubmiorexa HOK
) https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 Ilepnoandeckas cucreMa XUMHYECKHUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
bu6mmoreka [IOK
53 [Tepuoapl, rpynibl, HOATPYIIIBI

https://m.edsoo.ru/00ada52c
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Crpoenue atromoB. COoCTaB aTOMHBIX

bubmuorexa [JOK

>4 saep. M3oTomnsl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI0UeK
55 aToMOB 3JieMeHTOB [lepuoanueckoit bubmmorexa [OK
https://m.edsoo.ru/00adabbc
cucremsl /. . Menneneena
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA MO €ro MOJO0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BUTHUA HAyKU U npakTuku. /. U. bubnnoreka [JOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
53 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnuotexa [JOK
XUMHAYECKHUX JJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Horast xuuireckas cosb https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 nmonsipHas XuMU4ecKas bubnnorexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOSIpHAS XUMHUYECKast bubnmoreka [JOK
CBS3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crenenb okucieHIA https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnmoreka [JOK
peakuuu https://m.edsoo0.ru/00adb076
64 OxkucnuTenu u BOCCTAHOBUTENIH bubmorexa [TOK
https://m.edsoo.ru/00adb076
65 KonTpomnbHas padota Ne4 mo Teme bubnmoreka [JOK



https://m.edsoo.ru/00ada342
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«CtpoeHue aroma. XUMUYECKAsI CBSI3b

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

66 PesepBHbIil ypok. O6001IeHIE 1 | bubnunoreka [HOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1Ee 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00ad9cb2
68 PesepBHelit ypok. O000ICHHE 1 | bubnmoreka [JOK
CHUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTsbI padoThI
pecypchl
[lepnonnueckuii 3aKoH.
| [Tepnoguueckas cucrema | bubnnoreka [JOK
XUMH4YECKHX 3aeMeHToB /. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU
. bubmuoreka [JOK
2 CBOMCTB XMMHUYECKHX AJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOAOB
3 Knaccudukamus 1 HoMeHKIaTypa | bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMHU4uecKoM CBS3U 1 THITBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel o teme
5 «[ToBTOpEHNUE U yriaydaeHue 3HaHui 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
6 Knaccudukanus xuMudeckux | bubnnorexka [JOK
peaxkLuii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU
7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LIOK
P ) https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKITHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.
bu6mmoreka [JOK
8 @DakTOopbl, BIUSIONINE HA CKOPOCTh 1

XUMHYSCKOM PCAKIUN U IMOJIOKECHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIFHO-BOCCTAHOBUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOMN
10 nccoruanuu. CuibHbBIE U c1a0ble buGnnorexa LIOK
A HHATLIH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HonHrle ypaBHEHUS pEAKIIUNA bubmmorexa LOK
yp peaxi https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBaAHUH B CBETE MPEACTABICHUN bubmmorexa LOK
pe hitps:/m.eds0o.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEACTABIIEHUI 00 bubmmorexa LOK
p § hitps://m.eds00.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
14 TTousTie o runponze cojen bubmmorexa LHOK
AP hitps://m.eds00.ru/00add9d4
15 O0o001mIeHNe U CHCTEMaTH3aITHs bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perrenne dKCIIEpUMEHTAITLHBIX Eubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3amauy
Kourponbsnas padora Ne2 o teme
17 «SJIeII:T OJII/ITIf‘-IeCKaH HCCOLIaIUs bubmmorexa LOK
P 8 HHATHA. https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B PACTBOPAX)»
OO0mras XxapakTepucTHUKa rajJoreHoOB.
18 XMMHYECKHE CBOVMCTBA Ha IIPUMEPE bubmmorexa LOK
p P https://m.edsoo.ru/00addfe2
xjopa
19 XnopoBogopoa. ComnsiHast KUCIIOTa, bu6mmoreka [IOK
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XUMUYECKHE CBOWMCTBA, MOJTyUYEHUE,

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

IIPUMEHEHUE
[IpakTuueckas padora Ne 2 o reme
20 «ITonmydyenue COITHON KUCTOTHI bubmmorexa [OK
yi N B ’ https://m.edsoo.ru/00ade348
U3y4yeHue e¢ CBONCTB»
Bbluncnenus no ypaBHEHUSIM
. bu6mmoreka [IOK
21 XUMUYECKUX PEaKUUid, €CIM OJUH U3
https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
2 OO01mas xapakTepuCTHKa SJIEMEHTOB bubnuorexa [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
ATOTpONTHBIC MOTU(DUKAIIMH CEPHI.
3 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NMpUpojie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnunorexa [JOK
du3HYecKre U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHast KMCIIOTA,
25 buznyeckue 1 XUMHUYECKHE CBONCTBA bubmmorexa [TOK
> https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JICKAIUE B
OCHOBE TIPOMBIIIIEHHOTO CI0c00a
26 MIOJIyYEHUS CEPHOM KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlIe cpeibl COETUHEHUSIMU
cepol
7 Breruucnenue MaccoBoOil JOIM BBIXOJ1a bu6mmoreka [IOK
MIPOAYKTA peaKIuu https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB bubnuorexa [JOK
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VA-rpynmnsl. A30T, paclipocTpaHeHHE
B Iipupoze, Gpu3ndeckue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XAMHYECKHE CBOMCTBA, MOJYYEHUE U bubmorexa HOK
> MOV https://m.eds00.1u/00adf004
MIPUMEHEHUE
[TpakTuueckast pabota Ne 3 mo teme
30 «Ilonmydyenne aMmmuaka, u3yueHue ero bubmorexa HOK
. - 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanre HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBE MUHEPATbHBIX

32 no0peHuil. XuMHU4YecKoe bubmorera [JOK
YAODPEHIHH. . https://m.edso0.ru/00adf518
3arpsA3HEHUE OKPYXKAIOIIEH Cpebl
COEIMHEHUSIMU a30Ta
®ochop. Okeun pocdopa (V) u

33 (bocgo pHaH KI/ICJ'I((l))Ta q)¢§3n(11e3:1<1/1e u brbmorexa HOK

p o https://m.edsoo.ru/00adf68a
XMMUYECKHE CBOMCTBA, MOJTYyYEHUE
Ucnonb3oBanue dpocdaTtos B

34 KaueCcTBE MUHEPAILHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
docharamu
Yriepona, pacopocTpaHeHe B

35 npu 1; e’ EI/ISI/I];‘)—IGCKII)/IG U XUMUYECKHe bubmmorexa [TOK

P ? Ae https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcupel yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOJ0rn4ecKue npoOIeMsl,
CBsI3aHHBIE ¢ OKcHuaoM yriaeposa (IV)

37 VYronpHas KUCIOTa U €€ COn bubmorexa HOK
https://m.eds00.ru/00ae006¢
[IpaxTuueckas padora Ne 4 o reme

18 "ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNBbHBIE TOHATHS 00
39 OpPraHWYECKUX BEIECTBAX KaK O bubnnorexa [IOK
https://m.edsoo.ru/00ae054e
COEMHEHUSX Yriepoia
40 Kpemuunii u ero coequHeHus bubnnorexa [IOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnnoreka [JOK
«Baxnennne HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCJIMHCHUS
Konrtponsnas padora Ne3 o treme

42 «BaxHeie HeMeTaIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ac0e18
COCJIMHCHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
AJIEMEHTOB — METAJIJIOB.

43 Mertannudeckas CBsI3b U bu6nmoreka [JOK
MeTaInyeckas KpuCTaluIndecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJII0B
XuMHUYECKUEe CBONCTBA METAJIIIOB.

44 DNEKTPOXUMHUYECKUH Psifg bubmmorexa LIOK

HanpsH>KEHUH METAIIIIOB

https://m.edsoo.ru/00ael156
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OO61rme crnocoObl MoTy4eHUs
MmeTtaiuioB. CruiaBel. Beraucienus mo

45 aBHEHUSIM XHUMHYECKUX PEaKIIUi bubmorexa LOK
yp PEAKIHH, https://m.edsoo.ru/00ae1156
€CJIM OJWH W3 PEareHTOB COJICPKUT
MIpUMECH
bu6 OK
46 [ToHsiTHE O KOPPO3UHU METAIIIIOB nommoreka L
https://m.edsoo.ru/00ae1278
bu6 K
47 [Ienounbie METAIBI uomorexa O
https://m.edsoo.ru/00aec14b2
43 OKcCHUJIbI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
Kanusa https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ac15e8
50 Baxneiime coenMuHEHNS KaJIbIUI bubmorexa LHOK
4 H https://m.edsoo.ru/00ael5e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUN
57 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6mmoreka [JOK
YCTpaHEHHMS https://m.edsoo.ru/00ae1886
[TpakTiueckast pabota Ne 6 o Teme
53 "XEcTKOCTL BOABI U METOEI €€ bubmmorera [IOK
" 8 A https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bu6mmoreka [IOK
54 A 7
THOMHHIH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe cBONCTBA OKCHA U bubnnorexka [JOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo.ru/00ae1d86
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Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIE3a

bubmuorexa [JOK

37 (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O060011eHNE U CUCTeMAaTU3aIH
3HAHUU
[TpakTuueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
«Baxueinmme MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COETUHEHUS
Boruricnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPXKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a MPOAYKTa
peakuuun
61 O06o0011eHNEe U cUCTeMaTU3aIHs
3HAHUH
KonTtponbHnas padora Ne4 o teme
62 «BaxHenmme MeTaJlIbl U UX
COEIMHEHUS
63 BemectBa 1 Marepuansl B bubnuorexa [IOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYKarolle cpebl https://m.edsoo.ru/00ae4270
65 Ponbs xumMuu B pelieHun bubnnoreka [JOK
HKOJIOTHUECKUX MPOobIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHNE U bubnuoreka [IOK
cucTeMaTtu3anus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O000IICHNE U bubnuoreka [IOK
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CUCTeEMAaTHU3al s 3HAaHUN

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

68

PesepBHbIil ypok. O0001ICHNE U
crucTemMaTu3auus 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






