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PABOYASA IPOTPAMMA
Xumus. 8-9 kiacc. ba3oBblid YPOBEHb.

KonunuectBo ywacoB: Bcerol36 gacoB (8 kimacc — 68 gacoB, 9 kimacc — 68 yacoB), B HeJie0 2 Jaca.

Cpok peanuzanuu nporpaMmmsel: 1 roa (2024-2025 yyeOusbiii ron).

Yuurens: KonecuukoBa CBetnana BaHoBHa.

PaGouas nporpamma cocrapiieHa Ha ocHoBe DeiepanbHOro rocy1apcTBEHHOTO 00pa30BATENBHOTO CTAaHAAPTa OCHOBHOTO OOIIETrO
obpazoBanus 2021 roxa, denepanbHOil pabodeil mporpaMMbl OCHOBHOTO O0Iero oOpa3oBaHus MO XUMHUHU (C MCIOJIb30BaHUEM
o0opynoBaHus LIeHTpa « Touka pocTay).

VYuebnuku: Xumus. 8§ kiacc. YueOHuMK s oOmieoOpazoBaTenbHbix yupexaeHuit/O.C. T'abpuensn, U.I. Octpoymon, C.A.
Crnankos - [Ipocsemenne, M., 2023. Xumus. 9 knacc. YueOnuk ayisg obueodpazoBarensubix yupexaennit/ I'.E. Pymsutuc, O.I.
®enpamaH, - [Ipocsemienue, M., 2019.

KonTtponbsubix padot: 8 kinacc — 4, 9 knace — 4.

[TpakTrueckux paboT: 8 kmace — 6, 9 xkmacc — 7 (¢ ucmonb30BaHUEM 000pyI0BaHUS IeHTpa « Toduka pocTay).

COI''TACOBAHA

[TpoTokoi 3aceqaHust METOAUYECKOTO COI'JTACOBAHA

00bETUHEHUS YUUTECH OHOJIOTHH U XUMHH 3am. aupekropa o YBP H.H. Ckuba.
Ne 1 ot 29.08.2024 rona. « » 2024 rona.

PykoBonurens MO C.1. KonecHukosa.



MHNOACHUTEJIBHASA 3AIINCKA.

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIpPEIEICHUE €ro IO KiaccaM M CTPYKTYpUPOBAaHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOTrO  mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIEW U3y4YeHUs IpeaMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaromierocs, ero MpeACTaBICHUM O MaTEePUATBLHOM EIUHCTBE MHUpPA, BAXKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIeM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATEJIbHOM y4eOHOW  JesATEeTbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPOABI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
HAaYYHBIM 3HaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YJaIOIINXCSI.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja k €€ mzydeHuro. ColiepaHU€ CKIIAJbIBA€TCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TMpeICTaBIeHUNA 00 JIEKTPOJUTHYECKON JMCCOLMAIUU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JPyromMy, BBITIONHSS (GYHKIMA OOBACHEHHS M TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM MPHUPOAbI, IEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHHUIO H
METO/IaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyXaroluid MUp»,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[lpy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHKWE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEHUINX (paKTOB, IMMOHATHHA, 3aKOHOB M TEOPETUUCCKHUX ITOJIOKCHHM,
JIOCTYITHBIX 00OOIICHW MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHHWU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

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

— (¢$opMUpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOydaromuxcss K CaMOCTOSITEIbHOM MMO3HABATEIbHON JEATEIBHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETCHIIU), UMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUH, TPUMEHATh WX TPU PEIICHHH MpoOJieM B TOBCETHEBHOW KH3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUST B OBITY U TPYAOBOM JEATENBHOCTH B LENISIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdUIIS M HAMPABICHHOCTH JAJIbHEUIIIETOo
oOy4eHus.

OO1iee YMCIO 4YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COILEPKXAHUE OBYYEHUAI.

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS.

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObI pa3ziesieHust CMECei.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAsE aTOMHAs Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYEeCKUEe U XMMHUUYECKUE SBJICHUS. XUMHUECKas peakiuus U €€ MpU3HaAKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiaMu paboTsl B JabopaTopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTICHUE M KOHJICHCAIMS BOJbI) U XMMHUYECKUX (TOpPEHHE CBEYH, MPOKAJTUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHUE  PE3yJbTaTOB  INPOBEIECHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BelecTBo. Haxoknenuwe kucimopoia B TpUpoAe, (DU3MUECKUE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

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

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 107151 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyonue (OCHOBHBIE, KHUCIOTHBIE, aM{(pOTEpHBIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HomeHknatypa ocHoBaHni. PU3MYECKHE W XHUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOHO HCIOJIb30BAaHUE BHJICOMATEPUAIIOB), HAOIIOICHNE O0pAa3IOB BEIICCTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJbI C METAJLIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydeHue BizammoeiictBus okcuma meau (ll) ¢ pactBopom cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

[Hepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OxucANTEeTIbHO-BOCCTAHOBUTEILHbBIC PEAKIIHHU.

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILIEJIOYHBIE M MIECJTOYHO3EMEIbHBIE METALIBI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB [[. . Menneneesa. Ilepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

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

3nauenue [leprnoanueckoro 3akona u [leppoanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUAPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEACHUE OMBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemmnuie céasu.



Peanuzanmsi MeXNpeaMETHBIX CBS3€M MPU HM3yYCHWH XWUMHH B § Kiacce
OCYIIECTBJISIETCS 4Yepe3 HWCIOJIb30BaHME KaK OOIMMUX €CTECTBEHHO--HAYYHBIX
MOHSTHH, TaK W TIOHATHH, SIBIISTFOIIMXCS CHCTEMHBIMH JIJISI OTICIIBHBIX MTPEIMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OOmue ecTeCTBCHHOHAYYHBIC TOHSTHS: HAay4HBIH (DAKT, THIIOTE3a, TCOPHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
HKCIIEPUMEHT, MOJICITUPOBAHIE, U3MEPEHHUE, MOICNTb, SIBICHHE.

®dusnka: MaTepus, aToM, O3JCKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHU],
W30TOIBI, PAJHMOAKTHBHOCTH, MOJIEKYJa, dJEKTPUUSCKUHA 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIICCTBA, ra3, (GU3UYCCKUC BEIIMYUHBI, SIUHUIIBI
WU3MEpPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/161, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

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

9 KUIACC.

BemecTBo U XMMHUYECKAS] PeAKLMSL.

Ilepuonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XAMHUYECKUX DJJEMEHTOB TMEPBBIX TPEX TMEPHUOJIOB, KalMs, KaJdblUs H HX
COCMHEHUM B COOTBETCTBUU C TIOJOXEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOU PELIETKUA U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEOVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccuduxanuys XuMUYeCKUX peakIuid Mo pa3IMuHbIM MpU3HaKam (10 YUCITY
U COCTaBy YYacTBYIOUIMX B PEAKIHUM BEIIECTB, MO TemaoBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
YPaBHEHHUS.

[TonsiTue 0 CcKOpOCTH XUMHUYecKOW peakuuu. lloHsTne 006 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIIME HA CKOPOCTh XUMHYECKOW PEAKIUU U TOJOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.



OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON  pEaKIuu. CocraBieHue  ypaBHEHUU
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HMCIOJB30BAHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoil cBa3u. Crenenp aqucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHMs peakuuii. CBOWCTBAa KHUCIOT,
OCHOBaHMM U coJell B CBeTE€ TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIIECTB — METAJIOB U HEMeTaoB (rpaduta M anmasa), CIOKHBIX BEIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEeaKinu
OT BO3JICUCTBHS PpA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE DIIEKTPOIPOBOJHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3MOXXHO ~ HCIOJB30BAaHHE BHUJEO MaTEpPHAIOB), IMPOBEJCHHUE  OIIBITOB,
WUTIOCTPUPYIOIINX ~ TNPU3HAKU  TPOTEKAHMsS]  PEeakluid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pas3ioKeHUs, COCIMHEHHUS), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IOMONIbIO KAYECTBEHHBIX pEAaKIUMid Ha HOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 33]1a4.

HeMeTa/uibl U MX COeIMHEHUS.

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u (U3HYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaM{, IIeJIoYaMH). XJIOPOBOJOPO/I.
ConsHass KucioTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMeEHeHue. [lericTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHM3M YeJoBeKa. BaxHeWmme XIopuabl U UX
Hax0XJICHUE B MIPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIe cTerneHu okucieHus. CTpoeHue U (PU3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMHUYeCcKue cBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kucinota, (Quanueckue U XUMUYECKHE CBOHCTBa (oOmume Kak
NpEeACTaBUTENS Kjacca KHCIOT W chneuuduyeckue). XUMUYECKHE pPEaKIuHu,



JeKale B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a TMOMY4YeHHs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoil kKUCIOThL. COJIM CEpHOI KHCIIOThI, KAUECTBEHHAs! PEaKLMsl Ha
cyiabdaTr-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapakrtepuctuka 37meMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHSA. A30T, paclpOCTPaHEHHE B MPUPOJE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKUE CBOMCTBA, MOJyuyeHue U npumeHeHue. Coiam aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOody4yeHHe, (QU3NYECKUe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMpeACTaBUTENS Kiacca KHUCIOT U CHenu(puIecKue).
Hcnonb3oBaHne HUTPATOB M COJICM aMMOHHUSI B KadyecTBE MHUHEPAIbHBIX
ynoopeHuil. XMMHUUECKOe 3arpsi3HEHUE OKPYKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YOOPEHUI.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHHUsS.  YIJIEpoA,  aJUIOTPOIHBIE
MOAM(UKALIMK, PACHPOCTPAaHEHUE B MpPUPOAE, (U3UUYECKHE U XUMHUYECKHE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBSA3aHHBIE C OKCHUIOM
yriaepoaa (IV), rumoresza riao0anbHOrO TOTEIJIEHUS KIMMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa U €€ coyu, uX pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSIUHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOIYKTH WX TepepaboTku (O€H3WH), UX POJb B OBITY W TPOMBIIIUICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BAXKHBIX BELIECTBAX: KUpax, OeNkax, yrieBojgax — U ux
poiii B OKM3HM UeJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuuii, ero ¢usmueckne M XUMHUYECKHE CBOMCTBA, TMOJIy4YEHHE U
npuMmenenue. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpeacTtaBieHus 00
okcunie kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B



OBITY, B MPOMBIIIJIEHHOCTU. BaxHellne CTpOUTENbHbIE MaTepHallbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobaembr 6€30macHOr0 MCIOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI,
MIPOBEICHUE KAYECTBCHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKaIHUe (PU3NUECKHE W XUMHUYECKHE CBOMCTBA
raJIOTEHOB M UX COEJUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TajJOre€HUIIOB), O3HAKOMJICHHE C
oOpasuiamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BUJICOMATEPHAIOB), HaOIIOICHNE TIpoliecca OOYTIMBaHUS caxapa IO JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBlIeHHON CEpHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdar-
WOH W HaOJIOJieHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (HU3UYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIUHEHHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOchHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdaT-uoH U u3ydyeHue NMpu3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCII0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHUe MoZENnen
KPUCTAUIMYECKUX pEIIETOK anMasza, rpaduta, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJICOPOIIMU  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4EHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIIMEH CHUJIUMKATHON MPOMBIIIJICHHOCTH, PEIICHHE HSKCIEePUMEHTAIBHBIX
3a7a4 1o teMe « BaxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJiibl U X COEIMHEHMUS.

OO01ast XxapakTepUCTHUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxeHus B llepmogmyeckor cucremMe xumudeckux daeMmeHTtoB . W.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAJJIMYECKass ~ KpPUCTA/UIMUECKass  pPElIETKAa.  DJIEKTPOXUMUYECKUU  pAll
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CrocOObl TONy4eHUs: MeTaiioB. [loHATHE O KOppPO3UMU METAIIOB, OCHOBHBIE
criocoObl 3aluThl UX OT Koppo3uu. CriaBbl (CTallb, YyTYH, JIOPATIOMUHUH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHUX
anemeHToB . . MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXICHUE B MPUPOJE.
dusnyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUIbsl 1



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

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuoanueckon cucreMe xumuueckux aneMeHToB JI. 1. MenpaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TTo10)keHre B [leproindeckoi CucTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

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

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaMH, H3y4Y€HHWE  pE3yJbTATOB  KOPPO3UM  METAIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH WOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS M OKpPY:KaOUIas cpeaa.

BemecTtBa m marepuansl B IMOBCEAHEBHOW >XKM3HM YeJoBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKChepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).



Mescnpeomemmunie ceasu.

Peanuzanmsi MeXIpeaMETHBIX CBSI3€M MPU HM3yYEeHWH XWMHH B 9 Kiacce
OCYILECTBIISICTCS Yepe3 HCIOJb30BaHME KakK OOMIMX eCTECTBEHHOHAYYHBIX
MOHATUH, TaK U MOHATUH, SBJSIOMIUXCS CUCTEMHBIMU JJI OTICIbHBIX MPEIMETOB
€CTECTBEHHOHAYYHOTO IUKJIA.

OO0mme ecTecTBEHHOHAYYHBIC TOHSATHS: HAydHBINH (DaKT, THUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeNb, SBJICHHE, IMAPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToMm, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOTBI, PAIMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsl, MPOBOJIHHKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PAaCTBOPUMOCTh, KpUCTAJUITMUECKast
peméTKa, CruiaBbl, (PU3MUECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorusi: ¢orocunHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOSJIEMEHTHI, T TATEIHLHBIC BEIICCTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIAeMblI€, TOIUIMBO, BOJAHBIC PECYPCHI.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
XUMHHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUAI.

JIMYHOCTHBIE PE3YJIBTATHI.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS IPOrPaMMBI OCHOBHOTO  OOIIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHMsS] XUMHUU B €IUHCTBE Y4EeOHOW H
BOCTIUTATEIILHON JICATEIHHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMH W JIYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, HPHHITHIMH B
OOIlleCTBE TpaBWIAMHU M HOPMaMHU TIOBEACHUS W CIIOCOOCTBYIOT TpoIieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMATM3AINN 00YIAFOIIUXCA.

JIM9HOCTHBIE  pEe3yJdbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOIIUXCS
PYKOBOACTBOBAThCS ~CHUCTEMOW IO3MTHUBHBIX IICHHOCTHBIX OpHCHTAUHA W
pacIIMpeHue OIbITa ACITSILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIICHHS K OTE€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUICCKOMY
¥ HAyYHOMY HACICJWI0, TIOHUMAHUS 3HAYCHHS XUMHUYCCKOW HAyKU B KH3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIANETh JOCTOBEPHOU WH(MOpMAIUE 0
NEPEIOBBIX JOCTHIKCHUSX W OTKPBITUAX MHPOBOM M OTEUSCTBECHHOW XHMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHpa M OOIIECTBA,;

2) rpaKAaHCKOr0 BOCIIUTAHMS:



MPEACTABICHUS O COLMAJIBHBIX HOPMax M MpaBUJaX MEXIMYHOCTHBIX
OTHONICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTA B OOIIECCTBEHHO
MOJIE3HOHM,  y4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM M JAPYrUX  BHUAAX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpHU
BBITIOJIHEHUHU YYEOHBIX, TO3HABATEIbHBIX 3a/1ay, BBIIOJHEHUH XHWMHYECKHX
HKCIIEPUMEHTOB, CO3JJaHUU YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHOU NESITENBbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJECHUE U TIOCTYNKH CBOUX TOBApUILEH C MO3UIUH
HPaABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakilvi,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTUA HAyKH U COCTaBIISIOIIUE
OCHOBY I IOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MPUPOTHOM CPEJIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIC MOTHUBBI, HAIPABJICHHBIC HA TOJyYEHHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJMMBIE i OOBSICHEHHUS HaOJI0/IaeMbIX MPOIECCOB U SIBIICHMUIA,
MO3HABATENIbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATypOr, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HH(POPMAIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JH0003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa3OBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUS B
JlabHEHIIEeM;

4) opmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHE MOCIEACTBUU U
HEMPUATHE BPEIHBIX MPUBbIYEK (YIOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBui O€30MacHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HU;

5) TPpy10BOT0 BOCTIMTAHUSI:

WHTEPEC K MPaKTHUYECKOMY U3y4YeHHUI0 TTpodeccuii 1 Tpyaa pa3audHoro poja,
YBOKECHHUE K TPYIAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHMS TNPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHUBUTyaJIbHON TPAGKTOPUHU TPOOJIKEHUS 00pa30BaHUs C YYETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENTHON MpoheCcCUOHATBFHON ASSTENHHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aaliTUPOBATHCS B TPOQeCcCHOHATBLHON Cpejie;



6) IKOJIOrH4eCKOTr0 BOCITUTAHMS

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJIe KaK HCTOYHUKY
YKU3HHU Ha 3emiie, OCHOBE €€ CYIIECTBOBAaHMS, IOHMMAaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIOACHUS
IpaBHJI O€30MaCHOTO MOBEACHUS MPU padOTe C BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOTHON CPEJIO, JIsI TOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TIJ00albHOTO  Xapakrepa
IKOJIOTUYECKUX TPOOJIEM M MyTed HMX pEHIeHHs MOCPEACTBOM METOAO0B XHWMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCA UM B MO3HABATEIIBHOM,
KOMMYHUKATUBHOMN U COIMAJIbHON MTPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATDI.

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISAIOT 3HAUUMBIE IS
dbopMuUpOBaHUSI MHUPOBO33PEHUSI OOIIEHAY4YHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYToOe€.), KOTOPbhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W MO3BOJISIOT Ha
OCHOBE 3HaHUH M3 3TUX MPEAMETOB (OPMHUPOBATH IMPEJCTABICHUE O LIETOCTHOM
HAay4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE IEUCTBUS (II03HABATENIbHBIE,
KOMMYHUKATHUBHBIE, PETyJIATHBHBIE), KOTOpbIE 0OECIEeUnBalOT (POPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOMN
NEATEIBbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiCTBUA.

ba3oBble jornueckue aeiicTBU:

YMEHHUSI HCTOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHWI: PACKPBIBaTh CMBICI XUMHUYECKUX MOHATUMA (BBIACISATh MX XapaKTEpHbIC
MpPU3HAKH, YCTAaHABIIMBATh B3aUMOCBSI3b C JAPYTMMU HOHSTHUSMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBACHEHUS OT/ACIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBIMBATh MPUYMHHO-CIIECCTBEHHBIE CBA3M MEXIY OOBEKTaMH H3y4YEHHS,
CTPOUTH JIOTUYECKHE paCCYyX ACHUS (MHIYKTUBHBIC, ACIYKTUBHbBIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3aKIIOYCHHS;

YyMEHHUE TMPUMEHATh B TIpolecce TMO3HAHMS TOHATUS (TIPEAMETHBIE W
MeTaIpeMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3YEMbIE B XUMUU,
peo0pa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUHU MOJCIIbHBIC TTPEICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DdJEMEHTa), XuMuueckas ¢opMmyna W ypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEIICHUN Y4eOHO-TI03HABATENbHBIX 3371a4, C YIETOM
ATUX MOJIEIBHBIX TMPEJCTABICHUN BBIABIATh M XapaKTEPU30BaTh CYIIIECTBEHHbBIC



MPU3HAKN W3Yy4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIIATH ~ OOITME  3aKOHOMEPHOCTH, MPUYUHHO-CJICACTBEHHBIE CBS3UM U
MPOTUBOPEYHS B U3YIAEMBIX TIPOIIECCAX U SIBJICHUSX.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAa4eCTBE OCHOBBI i1 (POPMUPOBAHHUS THIIOTE3BI IIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOpETEeHNE ONbITa IO IUIAHUPOBAHUIO, OpPraHU3AMU W TPOBEJICHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, YMEHHE HaONI0AaTh 3a XOJOM Ipoiiecca,
CaMOCTOATENILHO MPOTHO3UPOBATH €ro pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, HCCIICOBAHUS, COCTABIATH OTUET
O MPOJIETTaHHOM padoTe.

Pabora c nndopmanmueii:

yMEHUE BBIOMpATh, aHAIU3UPOBATH WU HHTEPIPETHPOBATH HWH(OOPMAIUIO
pPa3TUYHBIX BUIOB U (GOPM MPEACTABICHUS, TIOJyIaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaygHO-TIOMyJIApHAs JHUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
mocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO M
HEJI0OCTOBEPHYIO HH(DOPMAIIHIO;

yMEHUE TPUMEHSATh Pa3IU4HbIe METOJbl U 3alpOChl MPU TOUCKE U OTOOpE
uH(OpPMAITMU W COOTBETCTBYIONIUX JAHHBIX, HEOOXOIUMBIX JJIs BBITOJTHEHUS
y49eOHBIX W TI03HABATEIBHBIX 3a7a4 OMPEICAEHHOTO TUIIA, IPHOOPETCHHUE OTBITA B
00JaCTH  MCMOJBb30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO MCIIOIB30BAHUSI PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7a4dl HECJIOXKHBIMHA CXEMaMH, JharpaMMmamu,
apyrumu popmamu rpaduKi U KX KOMOMHAIUSAMY;

YyMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B TIpoliecce Yy4eOHOH U
HCCJIEIOBATENLCKON JEATEIbHOCTH MH(POPMAIIUIO O BIUSHUW MPOMBIIIUICHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPYKAIOIICH IPUPOTHON
Cpelbl.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YyMEHHUS 3aJlaBaTh BOIPOCHI (B XoJe auanora W (WiIM) JUCKYCCHUM) TO
CyIIEeCTBY  OOCyXmaemMoil  TeMbl, (OPMYJIHpPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHUTEJIHHO BBITTOJTHCHHS MPE/I0KEHHOM 3a1a4H;

YMEHUS  TPEJCTaBIATh  TOJYYCHHBIE  pe3yjbTaThl  ITO3HABATEILHOMN
NEATETLHOCTH B YCTHBIX W THMCHBMEHHBIX TEKCTax; JeliaTh TMPE3EHTAIUI0
PE3YJIBTATOB BBITIOJHEHUS XUMHUYECKOTO JKCIIEpUMEHTa (J1ab0paTOPHOTO OIBITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);



yMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEILHOW W MCCJIENOBATEIbCKOW  JEATEIBHOCTH TPU  PEIICHUU
BO3HUKAIOIIMX TPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uuui (o0cykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JCHCTBUM, OIpEACICHHEe KpPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOM pabOThI U ApyTHe).

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE NeCTBUS:

YMEHUE CaMOCTOSITENIbHO OMPENesaTh WENH JeATebHOCTH, MIAaHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee I3(pPeKTUBHBIE CITOCOOBI PEIICHUs YICOHBIX U
MO3HABATEJBHBIX 3a]1a4, CaMOCTOSITENIbHO COCTaBIATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM IIPA BBINOJHEHUM 33JaHAU C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIIMSIX,
OIICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPE3yJibTaTa 3asBICHHOW II€JIM, YMEHUE
MCIIONIb30BaTh M AaHATTM3UPOBATH KOHTEKCTHI, TIPE/IaracMbie B yCIOBUH 3aJaHUMA.

INMPEAMETHBIE PE3YJIBTATDI.

B cocrtaBe mpeAMETHBIX pe3yabTaTOB II0 OCBOCHHUIO 0053aTE€IHHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW denepalibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIIOCOObI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUBI
NESATENIbHOCTH TIO0  TOJYYEHHI0 HOBOTO 3HAHWA, €ro HWHTEePIPETallly,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOyuenus B 8 kjacce nmpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PAacCKphIBaTh CMBICII OCHOBHBIX XMMHUYECKUX IMOHSATHN: aTOM, MOJICKYJa,
XUMHYECKUIA DJIEMEHT, TMPOCTOE BEIIECTBO, CIIO)KHOE BEIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAS U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBast J0JIsI XUMHYECKOTO DJIEMEHTA B COSAMHEHUU, MOJIIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHHWE, COJib, JJIEKTPOOTPUIIATEIHHOCTh, CTEIEHBb
OKHCIICHUSI, XUMHUYECKasi peakius, KiIacCU(pUKaIUs pPEaKIHii: peakiuu
COCIIMHEHUS, PEaKIUU Pa3JI0KEHUs, PEaKIMU 3aMEIICHUS, pPEeaKluu
oOMeHa, IK30- ¥ SHJIOTCPMHUUECKHUE PEAKIINH, TEIII0BON A(h(EKT peakiinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOUTallb, pPaaUyC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS W HETOJIIpHAs KOBAJCHTHAs CBS3b,
WOHHAs CBS3b, MOH, KaTHOH, aHMOH, PACTBOP, MAccoBas JOJiA BEIIECTBA
(IpolLieHTHAs! KOHIIEHTPAIusi) B paCTBOPE;

e WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKUX TIOHITHH U
MIPUMEHSTH ATH MOHATHSI IPY OTTMCAHUH BEIICCTB U MX MPEBPAIICHHH;



UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPENENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX,
CTENIEHb  OKUCIIEHUSI  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAUHEHUN 10
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

packpeiBatek cmbica Ilepuommueckoro 3akona [l WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MojoxeHus B [lepuogmyeckoid cucreme,
3aKOHOB  COXPAaHEHMS  MacChl  BEIIECTB, IIOCTOSHCTBA  COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO YYEHHsI, 3aKOHa ABOraapo;

ONKCHIBATh M XapakTepu3oBaTh TadmuuHyio ¢opmy [lepuoanueckoii
CUCTEMbl XMMHYECKHUX OJJIEMEHTOB: pa3iIuvaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabnuue «llepuoanueckass cucremMa XuMuyeckux saemeHtoB . .
MenzeneeBay € YHCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 00Illee Ynuciao 3JIEKTPOHOB
U paclpeeieHle UX MO0 3JEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIUH
BEIIECTB, M0 TEIUIOBOMY (D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIAsl ONMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOIO
COCTaBa, BO3MOXKHOCTH IIPOTEKAaHUS XHUMHUYECKUX IPEBpPALICHUN B
pPAa3JIUYHBIX YCIOBUSIX;

BBIYUCIIAATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO  MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO J3JIEeMEHTa 10 (dopmyse
COCIMHEHUS, MAaCCOBYIO JIOJII0 BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI
110 YPAaBHEHUIO XUMHUUYECKOW PEAKIINH;

IIPUMEHSTh OCHOBHBIE OINEPALMA MBICIUTENBHON AEATEIBHOCTA — aHAJIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHNe, CHUCTeMaTHU3alMIo, KiIacCU(HUKAIHUIO,
BBISIBJICHUE TPUYUHHO-CIEACTBEHHBIX CBS3€UM — JUISI M3YyYEHUS CBOWCTB
BEIIECTB M XUMHYECKUX PEaKLHM, €CTECTBEHHO-HAYYHbIE METOJbI
MO3HAHUA — HAOJIOJCHWE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peasIbHBINA U MBICIICHHBIN);



CIeOBaTh  NpaBWJIaM  TOJIB30BAHUSA  XHUMHYECKOM  TOCYI0M U
7abopaTopHBIM  000pYJIOBaHHWEM, a TaKXKe TMpaBUjaM OOpaImIeHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XHMHYECKUX OIBITOB TI0 TOJYyYEHHUI0O U COOMpPaHUIO
ra3o00pa3HbIX BEMIECTB (BOJAOPOJAa ¥ KHCIOpPOJAa), TNPUTOTOBICHUIO
pPacTBOPOB C OMPEACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIENOUEH U KUCIIOT C MOMOIIBI0 MHAUKATOPOB
(;makMyc, dheHondTaenH, METUIOPAHXK U IPYTHE).

K koHIy 0OyueHus B 9 Kjacce npeMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

PacCKpbhIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BEWIECTBO, BAJIEHTHOCTb, J3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHCIICHUSI, XUMUYECKasi pPeaKIrsl, XMMUYECKasi CBs3b, TEILUIOBOM 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEDJIEKTPOJIMUTHI, AJEKTPOJMTUYECKAS] IUCCOLUMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIC PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBHUTENb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
ajuiotTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHMMHYECKOW PEAKLUHUH, IPEACIbHO JOIMYyCTUMAas
koHueHtpanus [IJIK Bemectna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TIOHATHH U
MIPUMEHATH ITU MOHITHUSA MPHU OMIMCAHUU BEIIECTB U UX NMPEBPAILICHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJIICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIVHEHUAX PpA3IUYHOIO COCTaBa, NPUHAIEKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJIACCy COEOUWHEHUU Mo (opmyrnam, BHJ XUMHYECKOU
CBs3M (KOBaJICHTHAs, WOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUSX, 3apsij MOHA M0 XUMUYECKOH (popMylie, XapaKTep Cpelbl B
BOJIHBIX PACTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpbiBath cMbIci Ilepuomndeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €r0 IMOHUMAaHWE: OINHUChIBATH W XAPAKTEPU30BATH
tabnmmunyio Gopmy Ileproanydeckoil CUCTEMbl XMUMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» M «modouyHas



noarpynma (b-rpymma)», manbie u OonbIMe MEPUOABI, COOTHOCHTH
0003HaueHUs, KOTOpPhIE WMEIOTCA B TIEPHOJUYECKON TadmuIEe, ¢
YUCJIIOBBIMA  XAapPaKTEPUCTHUKAMU  CTPOEHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (CcOCTaB U 3apsia  sjapa, oOIlee 4YUCIO DJIEKTPOHOB H
pacmpesiefieHHe HUX 10 DJIEKTPOHHBIM CJIOSIM), OOBICHATH OOLIUE
3aKOHOMEPHOCTH B M3MCHECHHM CBOWCTB JJIEMEHTOB M MX COCIWHCHUU B
mpeenax MaJlbIX MEePUOIOB U TJIABHBIX TMOJATPYII C yUETOM CTPOSHUS X
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIUH
BEIIECTB, MO0 TEIIOBOMY 3(PEKTy, MO0 W3MEHEHHUIO CTETICHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W crenuduueckue XUMHYECKHUE
CBOMCTBAa TPOCTHIX UM CJOXHBIX BEIIECTB, MOJTBEpPXKAasi OIKUCAHUE
pUMEPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPAaBHEHHUS JJICKTPOJUTHYCCKON JHUCCOIMAIIAA  KHUCIIOT,
HIeJI0YEH U COJIeH, TOJHBIE U COKpaIIEHHBIC YPaBHEHHUS PEaKIMii HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TEHETUYECKOM CBS3M MEK/Ty BEIIECTBAMH PA3ITMYHBIX KJIACCOB;
pacKpbhIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHWSI,
BO3MOKHOCTH TIPOTEKAHUSI XWMUYECKHX TMPEBPALIEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TmpaBujia oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUMSMHU 110 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYEHUI0O U COOMPAHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJIEKHUCIIOTO rasa);

NPOBOJUTh  PEAKIMH,  TOATBEPKIAMOIINEC  KAYCCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpoMuU-,
uonua-, kapOonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;



IPUMEHSTH OCHOBHBIE OIEPAIlMH MBICIUTEILHOW NEATEIPHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHUCTEMATHU3AINI0, BBISIBICHUE
PUYUHHO-CJICICTBEHHBIX CBSA3CH — JUIT W3YYCHHS CBOWCTB BEIICCTB H
XUMHUYCCKUX PEAKIUi, eCTeCTBCHHO-HAyYHbIE METOABI IIO3HAHUS —
HaAOJFOICHUE, M3MEpPEHUEe, MOJCIHPOBAHUE, DKCIICPUMEHT (pCalbHBIA H
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE.

8 KJIACC.
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3iesioB U dueKkTpoHHbIE (LM (pPOBbHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Paznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
€CTEeCTBO3HAHMS U bubnnoreka IIOK
1.1 . 5 0 2
MPAKTUYECKOU EeSITEIbHOCTH https://m.edso0.ru/7f41837c
YyesloBeKa
19 BemecTBa 1 xuMu4deckue 15 1 0 bubnnoreka IIOK
' peakiuu https://m.eds00.ru/7f41837¢
Htoro no pazneny 20

Pa3nen 2. BaxkHeiimime npeactaBuTe/ M HEOPraHMYECKUX BellleCTB

51 Boznyx. Kucnopon. Ilonstue 6 0 0 bubmuoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopoa. ITonsarue o kuciorax 8 0 1 bubnmnorexka HOK
U COJIIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnmnorexka HOK
OCHOBaHUAX https://m.edsoo.ru/7f41837c
54 OCHOBHBIC KIIaCCHI 11 1 1 bu6nuoreka [IOK
HEOPraHWYECKUX COCIUHEHU https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€aKIuu



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

Ilepronnueckuii 3aKOH U
Ilepunonnueckas cucrema

bubnuoteka LIOK

31 XHUMHYECKHX dJ1eMeHTOoB []. 1. ! https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnuoteka LIOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC.

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM uugpoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpEeHME U yriyOJeHHE 3HAHUH 5 1 0 bubnmnoreka HOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubmmoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO011ast XapaKTepUCTHKA XUMHUYECKUX 4 0 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 3ne§eHT01§) VIAl-:)r nbl. Cepa u eé 6 0 0 brbmmorexa [TOK
' pymHist. &P https://m.edso0.ru/7f41a636
COEZIMHEHUs
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX G 1OK
noIMoTeKa
2.3 VA- LA 7 0 1
DICNCHTOB TPYMIEL A3OT, ochop i ux https://m.edsoo.ru/7f41a636
COEZIMHEHUs
OO01mast XxapakKTepUCTHKA XUMUISCKUX
2.4 anemeHToB |VA-rpynmel. Yriepo 8 1 2 bubmmorexa [JOK
' ) PR POl https://m.eds0o.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus 1 OKpyskamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHE.

8 KJIACC.
KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne HMara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsl
[Ipenmer xumuu. Poias XuMuu B KU3HU
1 yenoBeka. Tena u BemecTBa. BBoaHbIN 1 0 0 bubmmorexa [JOK
) " ' A https://m.edsoo.ru/ff0d210c
uHcTpykTax mo Th Ne 1
bubmuorexa [JOK
2 IT 1
OHSITHE O METO/aX MO3HAHMS B XUMHUHU 0 0 https://m.edsoo.ru/ffod227e
[TpakTueckas paborta Ne 1 «IIpaBuna
paboThI B Ta0OPaTOPUHU U IPUEMBI
3 oOparmieHus ¢ 1abopaTOPHBIM 1 0 1 bubmmorexa [JOK
pati paTop https://m.edsoo.ru/ff0d23dc
obopynoBanuem». Muctpykius no Th
No 2-6 (40 muH.)
YucTele BemecTBa U cMecH. CIIoCOOBI bubmuorexa [JOK
4 . 1 0 0
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 0 1 bubnuoteka [JOK
OYHUCTKH ITOBapEHHOMN COJIN ). https://m.edsoo.ru/ff0d28c8
Wuctpykuus no Th Ne 2-6 (40 muH.)
bu6mmorexa [IOK
6 A 1 0 0
TOMBI M MOTICIYIIH https://m.edsoo.ru/ff0d2a6c
XUMHYECKUE dIIEMEHTHI. 3HAKH
7 (CUMBOJIBI) XUMUYECKUX IIEMEHTOB 1 0 0 bubmorexa LHOK
https://m.edsoo.ru/ff0d2be8



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

bubmuorexa [JOK

cUCTeMaTHu3anus 3HaHUU

8 IT
POCTRIC I CHONHBIE BEMCCTRa https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE bubmorexa LHOK
YIP 4 https://m.edsoo.ru/ff0d2d50
3aK0H OCTOSIHCTBA COCTaBa BEIIIECTB.
10 Xumuuaeckas opmyna. BaaeHTHOCTH bubmorexa LHOK
DMy https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHYECKHUX JIEMEHTOB
OtHOcHTENbHAS aTOMHAs Macca. bubmuoreka [JOK
11
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO 3JIeMEHTa bubmuorexa [JOK
B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moib. bubmuorexa [JOK
MognspHas macca https://m.edsoo0.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bu6mmorexa [IOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u yciaoBUs IPOTEKAHUS bubnuorexa [IOK
15 .
XUMUYECKHUX PeaKLni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnmnorexa [JOK
XUMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust KoaudecTBa, MacChl
17 BEILECTBA [10 YPABHEHUSIM XUMUYECKUX bubmorexa HOK
B N P https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanms XuMruaeckux peakiuit
18 (coenuHeHus, pa3IoXKeHHs, 3aMEICHUS bubmmorexa LOK
P ’ ’ https://m.edsoo.ru/ff0d3f34
obmMmeHa)
M. B. JIoMOHOCOB — y4€HBIN- Bu6 OK
19 sHukiIoneaucT. O0o0IEeHne nomorexa L

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

KonTtponsnast padora Ne 1 o teme

b K
20 «BermecTBa 1 XUMUYECKHE PEAKITUN nbsmorexa LO
(40 ) https://m.edsoo.ru/ff0d4290
MUH.
Bo3ayx — cmech razos. Cocras
21 BO3ayxa. Kucinopon — anmeMeHT u bubmmorexa [IOK
POCTOE BeImECTBO. 030 https://m.edsoo.ru/ff0d448e
MIPOCTOE BEIIECTBO. H
du3nyecKre 1 XMMUYECKUE CBOMCTBA BuG OK
22 KHCJIOPO/ia (peaKIuu OKUCIICHHUS, " J.IHOTeKa 1
ropesue). TTonsTHe 06 OKCHIAX https://m.edsoo.ru/ff0d4614
CniocoObl MOTy4eHUs KHCIOpO/ia B
23 71a00paTOPUH U TPOMBIIIICHHOCTH. bubmorexa HOK
0 https://m.edsoo.ru/ff0d497a
pPUMEHEHHE KHCIOpOoa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKkuuHu, MOHATHE O TEPMOXUMUYECKOM bubnuorexa [JOK
YPaBHEHUH, HK30- U SHAOTEPMUUYECKUX https://m.edsoo.ru/ff0d4790
peaKIusax
P/k. TonnuBo (HedTh, yroiab U METaH).
3arpsi3HeHue BO3/1yXa, CIOCOOBI €To
b K
25 NpeAoTBpauleHus. Jawuma nommorexa HO
& 5 https://m.edsoo.ru/ff0d4c4a
ammocgheprozo 8030yxa om
3aepasnenus 6 Cmagponoibckom Kpae
[IpakTnueckas pabora Ne 3
26 «[Tomyuenue u cobrpanue KUCIOPOAa, bubnnoreka [JOK
U3y4eHUe ero CBOMCTB». MHCTpyKIus https://m.edsoo.ru/ff0d4ae2
o Th Ne 2-6 (40 muH.)
Bonoponx — snemeHT u mpocroe
b K
27 BemecTBo. Haxoxxnenue B mpupoe nommorexa [O

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

o8 duznyecKkrue 1 XMMUYECKHEe CBOMCTBA bubmuoreka [JOK
Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 N bubmuoreka [JOK

OHFTHE © IHEROTAX 1 COBIX https://m.eds00.ru/ff0d50d2

30 Crioco0bI MoTy4eHus BOAOPO/ia B bubnnoreka [HOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 o Teme

31 «ITonmydenne u coOupanue BoI0po/Ia, bubnnoreka [HOK
U3y4EHUE ero CBOMCTB». MHCTpyKIus https://m.edsoo.ru/ff0d4f42
1o Th Ne 2-6 (40 muH.)

32 MounsipHbiii 00bEM ra3oB. 3aKOH bubnmnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
B ciie 00BEMa, KOJIMYeCcTBa

33 PIHEICHIDT ODBENE, K bubnuorexa [JOK
BEILECTBA Tasa 1O €ro HSBeCTHO,I,VIy https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIECTBA HIIK 00BEMY
Brruucie 00BEMOB Ta30B 110

34 PIHCICHIGT OOBEMOB SAKOHa bubnuoteka [JOK
P al,a_HeHmO peartin Ifa OCHOBE https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHUH Ta30B
P/k. dusndeckre 1 XUMUYECKHE

35 _Kv o 3 doé bu6mmoreka [JOK
CBOVICTBA BOJRL JAUUMA 6000EMO6 OTh https://m.edsoo.ru/ff0d587a
3azpsaznenus 8 CmasponoibCckom Kpae

36 CocraB ocHoBanui. [TonsTue 00 bubmuorexa [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
P/k. Bona kak pacTBOpUTETTb.
H CHHBIE

ACBIIIEHHBIE U HEHACHIII] BuGmrorexa [OK
37 pacTBOpbl. MaccoBasi 1015l BELIECTBA B

pactBope. Munepanvhble ucCmoYHUKY

Kasmuneoo

https://m.edsoo.ru/ff0d5b40
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[IpakTuueckast padora Ne 5 o reme
«[IpuroroBieHue pacTBOPOB €

bubmuoreka [JOK

38 eneaCHHOM 5 el
onpel H_, HHOH MaccoBon Aoen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBAY.

WNuctpykius o Th Ne 2-6 (40 muH.)

39 Kontponbnas padora Ne2 1o teme bubmumoreka [IOK
«Kucnopon. Bonopoa. Boga» (40 muH.) https://m.edsoo.ru/ff0d6342
Oxkcuppl: cocTaB, KiacCU(UKAIINS, bu6mmoreka [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomyueHnue U XUMHUYECKUE CBOKCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa LIOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
P/k. OcHOBaHUA: COCTaB,
KJIacCU(pUKaIs, HOMEHKIIATypa.

42 Quucmka 800bl ¢ NOMOWbIO bubnnoreka [JOK
2UOPOKCUOA ANIOMUHUS 6 https://m.edsoo.ru/ff0d67ca
Cmaspononbckom kpae
P/k. TlonydyeHnue u XuMHYECKHE
CBOMCTBa OCHOBAaHUM. Mepuvl

43 bezonacnocmiu 60 8pems pabomol ¢ bubmorexa HOK

p L https://m.edsoo.ru/ff0d67ca
wenouamu

44 Kucnotsr: cocraB, kiiaccudukanms, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
P/k. Tlonydenue u XuMHU4ecKue

45 CBOMCTBA KUCIIOT. Mepbi be3onachocmu bubmuorexa [JOK

60 6peMA pa60mbz C Kuciomamu

https://m.edsoo.ru/ffOdfee2
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P/x. Conu (cpennue): HOMEHKIIATYpA,
CIOCOOBI MOTYYICHUS, XUMHUUCCKHE

bubmuorexa [JOK

46 cBoiicTBa. Ucnonvzosanue conell 6
1 N 1 https://m.edsoo.ru/00ad9474
Kayecmee yO0OpeHull Ha NOasAX Kpast
[TpakTuueckas padora Ne 6. Pemenue
AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
47 «OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmorexa LOK
. p https://m.edsoo.ru/00ad9b7c
coenuHeHui». Uuctpykuus no Th Ne 2-
6 (40 muH.)
48 I'eneTnyeckas CBA3b MEXAY KiIaCCaMU bubnnorexa [HOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011eHNEe U cUCTEMATH3alMs 3HAHUH
m I https://m.edso0.ru/00ad9ch?2
KonTtponpsnast padora Ne 3 o teme
bu6mmorexa [IOK
50 «OCHOBHBIE KJTACChI HEOPTaHUYECKHUX
. https://m.edsoo.ru/00ad9ela
coenuHeHUI» (40 MUH. )
[TepBbIe TOMBITKA KIIACCH(PUKAITAU
51 XUMHYECKHX dJIeMeHTOB. IToHsTHE O bubmmorexa [TOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX dJICMCHTOB
Ilepronnueckuii 3aKOH 1
59 [Iepnoanueckas cucTeMa XUMHUYECKHAX bubnnorexka [JOK
anemenToB /I. 1. Menaeneera https://m.edsoo.ru/00ada52c
53 Ileproasl, TPYIIIEI, HOATPYIIIEI bubmmorexa LOK
PHOJIBL, TPYHTIRL, HOATPYI https://m.edsoo.ru/00ada52c
Crtpoenue atomoB. COCTaB aTOMHBIX
bu6mmoreka [IOK
54 anep. M3oTomnbl

https://m.edsoo.ru/00ada342
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CTpoeHHE AIIEKTPOHHBIX 000JI04EK

. bubnmoreka [JOK
55 aToMoB 3JieMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MenpaeneeBa
XapakTepucTuKka XUMHIECKOTO
56 AJIEMEHTA T10 €ro MOJIOKEHUIO B bubnmoreka [JOK
ITepronnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [lepuoanyeckoro 3akoHa st
57 pa3BuTus Hayku U npaktuku. . 1. bubnuoreka [IOK
MenpeneeB — y4€Hblid, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaKTaHUH
DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnnoreka [JOK
58
XAMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 151
OHHAT XUMITHCCKA CBASE https://m.edsoo.ru/00adac34
60 KoBasneHTHas nossspHas XUMU4ecKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHAs1 HENOIsIpHAs XUMUYECKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 C
TCHCHb oReTert https://m.edsoo.ru/00adae28
63 OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC bubnuoteka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKHUCIATENN U BOCCTAHOBUTEH bubmmorexa [JOK
https://m.edso00.ru/00adb076
['ogoBast koHTpOJIbHASI paboTa Ne 4 o
bu6mmoreka [JOK
65 teme «CTpoeHHE aToMa. XUMHUIeCKast

cBs13b» (40 MuH.)

https://m.edso0.ru/00adb486
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bubmuorexa [JOK

66 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1 0 0 https://m.edsoo.ru/00adb33c
. bu6mmoreka [IOK
67 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1 0 0 https://m.edsoo.ru/00ad9ch2
. bu6mmoreka [IOK
68 O0001Ienne U cucTeEMaTH3aINs 3HAHAHN 1 0 0 httos://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68 4 6
ITPOI'PAMME
9 KJIACC.
Kouun4yecTBo 4yacos DJIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3y4eHusi  o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [lepuoanueckas
bubmmoteka IIOK
1 cUCTeMa XUMHYecKux demeHToB 1. 1. 1 0 0
https://m.edsoo.ru/00adb59e
Menpeneesa. Mactpykrax o Th Ne 1
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
2 XUMHAYECKHUX DJIEMEHTOB MEPBBIX TPEX 1 0 0 bubmorexa LHOK
p p https://m.edsoo.ru/00adb6b6
TIEPHOJIOB
3 Knaccudukanus u HoMeHKIaTypa 1 0 0 bu6nmorexa LIOK
HEOPTaHWYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunpl XuMHu4ecKoil CBS3U U THUIIBI but6mmorekxa [IOK
4 . 1 0 0
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
5 Bxonnas kouTponbHas pabota Nel o 1 1 0 bu6muoreka [IOK

teMe «[loBTOopenue u yriyOnaeHue

https://resh.edu.ru/subject
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3HaHUI OCHOBHBIX Pa3/IesioB Kypca 8
kiaccay (40 muH.)

/lesson/3093/start/

Krnaccudukanus XuMHUECKUX peaKIui
10 Pa3JIMYHbIM NIPU3HAKAM

[ToHsiTHE O CKOPOCTH XUMUYECKOI
peakuu. [IoHsITHE O TOMOTE€HHBIX U
TeTEPOTCHHBIX PEAKIIUSIX

IloHsTHE O XUMHUYECKOM PpaBHOBECHH.
q)aKTOpBI, BJIMAIOOIUEC HA CKOPOCTb
XHUMHYCCKOH p€aKiun U IMOJOKCHUC
XUMHUYCCKOI'O paBHOBCCHUA

bub6nmoreka [IOK
https://m.edsoo.ru/00adbch0

bu6nmoreka [IOK
https://m.edsoo.ru/00adbe9a

bubnunoreka LIOK
https://m.edsoo.ru/00adc28c

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC
pCaKnuu

bubnunoreka LIOK
https://m.edsoo.ru/00adcade

10

11

Teopus 3NEKTPOIUTUYECKON
mucconuanyu. CUIbHBIE U CIa0bIe
DIIEKTPOIUTEL

HNounnbie ypaBHeHus peakuuid. JI.o. Ne 1

bubnuoreka [IOK
https://m.edsoo.ru/00adcd68

bu6nmorexa LIOK
https://m.edsoo.ru/00add448

12

13

14

15

XHUMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHHI B CBETE MPEICTABICHUI 00
BJIEKTPOJUTAYECKON AUCCOIUALINHT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
MIPEJICTAaBICHUI 00 IIMEKTPOIUTUIECKOM
JIMCCOITHAINT

[TonsTue o runponuse conen

O0001IeHYE ¥ cucTeEMaTU3alus 3HAHUI

bubnmorexa LIOK
https://m.edsoo.ru/00add5d8

bu6nmorexa LIOK
https://m.edsoo.ru/00add8b2

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

bubnunorexa LIOK
https://m.edsoo.ru/00addd12
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[Tpaktuyeckas padora Ne 1. Pemenue
OKCTIEPUMEHTANIBHBIX 337134 [0 TeMe

. . . bubnuorexa [JOK
16 «CBoIiCcTBa KHCIIOT, OCHOBAaHUH U COJEi
https://m.edsoo.ru/00addbfa
Kak 3JiekTposautoBy. UHcTpykiusa no Th
No 2-6 (40 muH.)
Kontponsnas padora Ne 2 o teme
17 «ONEKTPOIUTUYECKAS] TUCCOLUALINS. bubmmoreka [JOK
XUMHUECKUE peaKiiu B pacTBopax» (40 https://m.edsoo.ru/00addec0
MHH. )
OO01mmas XxapakTeprCcTHKA TAJIOTCHOB.
18 XI/IMI/IIIGCKFI)/IG CBzﬁCTBa Ha TIpuMepe bubmmorexa [JOK
PUMED https://m.edsoo.ru/00addfe2
xyopa. JI.o Ne 2
Xnopopoaopoj. ConsiHast KUCIIOTa,
19 XI/IMII/)IIIeCII(II/IEE) cﬂoﬁCTBa MOJIy4€HUE bubmmorexa LIOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHCHUE
ITpakTruyeckas padora Ne 2 o Teme
20 «[lony4yeHne coITHON KUCIIOTHI, bubmuoteka [IOK
n3y4yeHue e€ CBOMCTBY». MHCTpyKIHs o https://m.edsoo.ru/00ade348
Thb Ne 2-6 (40 muH.)
Brruncnenus mo ypaBHeHUsIM
21 XUMHUYECKUX PEaKIUi, €CIIM OUH U3 bubmmorexa [JOK
PEarIHi, A https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO1as xapakTepuCcTUKa SJIEMEHTOB bubmuoreka [IOK
VIA-rpynmsr https://m.edsoo.ru/00ade64a
ANIOTpOTHBIE MOIU(DUKAITIN CEPBHI.
93 Haxoxnenue cepbl 1 €€ COETMHEHUH B but6mmoreka [IOK

pupojie. XMMHUYECKHE CBOWCTBA CEPHI.
Jl.o. Ne 3

https://m.edsoo.ru/00ade64a
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P/x. CepoBoniopo, cTpoeHHe,
bu3ryUecKre ¥ XMMHUYECKHE CBOHCTBA.

bubnunoreka LIOK

24 0
Jl.o. Ne 4. Ceposodopoonvie ucmounuxu https://m.edsoo.ru/00ade802
Kaswmunsoo
Oxcunpl ceprsl. CepHas KMCIIOTA,
25 (1)I/I3I/IHCCKI/IIG) u XI/II\EI/IIICCKI/IC CBOICTBa 0 buomorexa LIOK
’ https://m.edsoo.ru/00adea28
npumeHenue. JI.o. Ne 5, 6
P/k. Xumnueckue peakiuu, JIexKamye B
OCHOBE MPOMBIIIJIEHHOTO CIIoco0a
26 MIOJIyYEHUS CEPHOM KUCIIOTHI. 0 Bu6moteka [JOK
Xumuyeckoe 3azpsaznenue oKpyrcaouel https://m.edsoo.ru/00adec8a
Ccpeobl COCOUHCHUSIMU Cepbl 8
Cmaspononvckom kpae
97 Beruucnenue MaccoBoOM J0JIM BBIXO/1a 0 bubnuoreka [{OK
MIPOAYKTA PEAKIINKU https://m.edsoo.ru/00adec8a
OO6mas xapakTepucTuka 31eMeHToB VA-
rpynmbl. A30T, paclipoCTpaHEHUE B
28 o one, pus pec pe " ecKue 0,5 buomrorexa LIOK
pu , U3MYECKHEe U XUMHUYCCKH ,
P P g . https://m.edsoo.ru/00adeea6
cBoiicTBa. [IpoMexyTOUHBII KOHTPOITH
(20 mun.). TectupoBanue
P/k. AmMuak, ero pusmnueckue u
XUMHYECKHE CBOMCTBA, MOTYUYECHHE U
29 o ya 0 bubmuoteka [IOK
npuMeHenue. Hesunnomvicckoe
p https://m.edsoo.ru/00adf004
00vedunenue «Azomy
[IpakTuueckas pabora Ne 3 o Teme
30 «[Tonmyuenne ammuaka, U3y4eHHE €ro 0 bubnuoteka [JOK

coiicTB». Muctpykims o Th Ne 2-6 (40
MHUH.)

https://m.edso0.ru/00adf180
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P/k. Azotnas xucnora, e€¢ puzndeckue u

. bubnuorexa [{OK
31 XHMHYECKHE CBOMCTBA.
https://m.edso0.ru/00adf306
Hesunnomvicckoe ob6vedunenue «Azomy
P/x. Ucnionb30BaHNE HUTPATOB | COJICH
aAMMOHHS B KQUECTBE MUHEPATBHBIX
32 ynoopenuit. JI.o Ne 7. Xumuueckoe Bu6muoteka [JOK
3a2psizHeHUe OKpYcarouiell cpeowl https://m.edsoo.ru/00adf518
COeOUHEeHUSIMU A30Mda 8
Cmaspononbckom kpae
®dochop. Okcun dhochopa (V) u
33 q)ocg)olfﬂaa KI/ICJI((l))Ta,(b(l)IEI)SI/I(IIelKI/Ie u bubmmorexa [JOK
N https://m.edsoo.ru/00adf68a
XMMHYECKHE CBOICTBA, MOJIyYEeHUE
P/k. Hcnonvzosanue ghochamos 6
34 Kauecmee MUHepaibblx yOoOpeHull Ha bubnuoreka [{OK
nosax Kpas. 3azpsazHernue npupooHol https://m.edsoo.ru/00adfc20
cpeonl hochamamu
35 VYrinepon, pacipocTpaHEHUE B IPUPO/IE, bubmuoteka [IOK
(bu3MYecKre U XUMHUYECKHUE CBONCTBRA https://m.edsoo.ru/00adfd9c
P/k. Okcuppl yrnepona, ux pusndeckue
36 1 XMMHUYECKHE CBOICTBA. bu6nmorexa LIOK
Dkonosuueckue npooremvl, C8A3AHHbLE C https://m.edsoo.ru/00adfebe
okcudom yenepooa (IV)
37 P/k. YronbpHas KucioTa v €€ COJIH. bubmmoteka IIOK
JI.o. Ne 8, 9. Cocmas munepanivivix 600 https://m.edsoo.ru/00ae006¢
[TpakTrueckas padota Ne 4 «Ilomydenne
38 yriekucioro rasza. Kauecrsennas bu6muoreka [JOK

peakius Ha KapOOHAT-UOHY.
Wuctpykuus no Th Ne 2-6 (40 muH.)

https://m.edsoo.ru/00ae027e
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[TepBoHayabHBIE TOHATHUS 00

39 OpraHNYecKuX BElIeCTBAaX KakK O buGnnorexa [IOK
p = https://m.edso0.ru/00ae054¢e
COCIMHECHMSX yTIIepo/ia

40 P/k. Kpemuuii u ero coenunenus. 3a6o0 bubnuoreka [JOK
cuaukamuo2o kupnuua «l{ucenvy https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5. Permenue
AKCIICPUMEHTAIIBHBIX 33724 110 TEME

N bu6nmoreka [IOK
41 «Baxuelnme HeMeTaJUIbI U UX
https://m.edsoo.ru/00ae0bf2
coequHeHus». Muctpykus no Th Ne 2-
6 (40 muH.)
KonTponbnas padora Ne 3 o teme
. bubnuoreka [{OK
42 «Baxkuelimue HeMeTawIbl U UX
https://m.edsoo.ru/00ae0e18
coequHeHus» (40 MUH.)
OO6m1ast XxapakTepruCcTHKa XUMHYECKHUX
DJIEMEHTOB — METAJLIOB. MeTautnueckas
43 CBSI3b U METaINYeCKas bubnnorexa [JOK
. https://m.edsoo.ru/00ae103e
KpUcTaJuIMueckas pemérka. duznueckue
cBoicTBa MeTasuios. JI.o. Ne 10
XHUMHUYECKHE CBOMCTBA METAJLIIOB.
44 ODIEKTPOXUMHUUECKUIN P HAIPSOKEHUH bubnmorexa IOK
p p p https://m.edsoo.ru/00ae1156
MeTtamioB. JI.o. Ne 11
OO6mme crmocoOb! MOTYyYEHUsI METAJLIOB.

45 CrnnaBel. Beruncienus no ypaBHEHUAM bubmmnoreka HOK
XUMUYECKUX PEAKLUH, €CIIM OUH U3 https://m.edso0.ru/00ae1156
pEareHTOB COJAEPKUT MPUMECH

46 IToHsaTHE O KOPPO3UU METAIIIIOB bubmmorexa TIOK

pp https://m.edsoo.ru/00ae1278
bubnnorexa IHIOK

47 [IlemouHble METAJIIbLI I

https://m.edsoo.ru/00ae14b2
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bubnunoreka LIOK

48 OKcuIbl ¥ THAPOKCUIBI HATPHUS U KU https://m.edso0.ru/00ae14b2
49 [lenouHO3eMENBHBIE METAILIIBI — bubnnorexa [{OK
KaJIbILIMA 1 Maruui https://m.edsoo.ru/00ael15e8
50 Baxneiiue coequaenus kanbius. JI.o. bubmuorexa [JOK
Ne 12 https://m.edsoo.ru/00ae15e8
O06o001meHne U cucTeMaTHU3alns 3HAHUI bubnnorexa [{OK
51 o Teme «lllenounsle u https://m.edsoo.ru/00ae14b2
LIEJTOYHO3EMEIIBHBIE METAJLIbD) https://m.edsoo.ru/00ae15e8
59 P/k. JKécmxocmub 80061 u cnocobwl eé bubnuorexa [IOK
yempanenusi 8 Cmagponoabckom Kpae https://m.edso0.ru/00ae1886
[IpaxTuueckas padora Ne 6 «KéctkocTb
i bubnuorexa [IOK
53 BOJIBI M METOJIBI €€ YCTPaHCHUS».
https://m.edsoo.ru/00aelae8
Nuctpykuus o Th Ne 2-6 (40 muH.)
bubnunoreka LIOK
4 .
> AsmomHimi https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubmuotexa [IOK
ruapokcuaa amomMunaus. JI.o. Ne 13 https://m.edsoo.ru/00aelc64
bu6nmorexa LIOK
56 K
cIes0 https://m.edso0.ru/00ae1d86
57 Oxcuibl, TUIIPOKCUIBI U COJIM JKeye3a bubnnoreka [JOK
(1) u xenesa (111). JT.o. Ne 14 https://m.edsoo.ru/00ae35e6
. bu6nmorexa LIOK
O06o00mmenne 1 cucTeMaTH3aIns 3HaHUI
58 A _— https://m.edsoo.ru/00aelc64
11O TEME «AJTIOMHHHH. FREIC30» https://m.edso0.ru/00ae1d86
[IpakTuueckas pabora Ne 7. Pemenue
but6mmoreka [IOK
59 IKCIIEPUMEHTATBHBIX 33724 10 TeMe

«Baxneinme MeTayuIbl U UX

https://m.edsoo.ru/00ae3de8
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coequHenus». Mucrpykuus no Th Ne 2-
6 (40 muH.)

Beruucnenus no ypaBHeHHUIM
XUMUYECKUX PEAKLUHI, €CIIM OUH U3

60 €areHTOB IaH B U30BITKE M CONEPIKUT 1 0 bubmorexa LIOK
P A AeP https://m.eds00.ru/00ae1750
IIpuMecH. BbIaKciIeHns: MacCOBOU J10JIHA
BBIXO/Ia MPOJIyKTa peaKuu
O0001enre 1 cCUCTEMATH3AM SHAHUH

61 1o TeMe «BaxxHelimne MeTaaibl U UX 1 0 bubnnorexa [IOK

https://m.edsoo.ru/00ae1750
COEIMHEHNSD
I'ogoBast koHTponbHas pabota Ne 4 o bubnnoreka [JOK

62 Teme «BakHelme MeTaiibl U UX 1 1 https://resh.edu.ru/subject
coeauHeHus» (40 MUH.) /lesson/2067/start/

63 BemecTBa u maTepuaisl B 1 0 bubnunoreka LIOK
MOBCEIHEBHOM KU3HU YETOBEKA https://m.edsoo.ru/00ae3f50
XHUMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH bubmuoreka [IOK

64 1 0
cpeasl https://m.edso0.ru/00ae4270

65 Ponb xuMHUM B peIIeHUH SKOJIOTHUECKUX 1 0 bubmuoreka [IOK
npo0iem https://m.edsoo.ru/00ae4270
O00011eHEe U CUCTEMATH3AIMS 3HAHNUH,

66 I/ITor(])J;LHZ KOHTpOJIb (20 MI/ILII—I ) 1 0,5 bubmorexa LOK

p o ' https://m.edsoo.ru/00ae0d0a
TectupoBanue
bubmmoteka IIOK

67 I 1 0
O000111eHIE U CUCTEMATH3AaIU 3HAHUI https://m.eds0o.ru/00adb33c

bubnunorexa LIOK

68 I 1 0
O000111eHIE U CUCTEMATH3AaIU 3HAHUI httos://m.edsoo.ru/00ad9ch?

OBIIEE KOJIMYECTBO HACOB I10 68 5

[NPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLECCA.
OBSIBATEJIbHBIE YYEBHBIE MATEPHUAJIBI J1J151 YYEHUKA.

- Xumus, 8 knacce/I'abpuensa O.C., Octpoymos N.I', Cnagkos C.A.. AO
«3narensctBO «lIpocBemienue.

- Xumus, 9 xnacc/ Pymsutuc I'.E., ®enpaman @.I'. AO «M3aaTenncTBO
«ITpocsemieHue.

- [leppoanueckas cucrema xumuueckux amneMeHToB .M. Menneneena.

- Tabnuia pacTBOPUMOCTH, FNEKTPOXUMUYECKAN P HAIPSIKEHUSI METAJIJIOB.

METOINYECKHUE MATEPHUAJIBI 1JIS1 YAUTEJIA:

1) https://edsoo.ru/wp-content/uploads/2023/08/ Xumusi-6a30BblIii-ypOBEHb.-

Peanuzanus-tpedoBanuii-@I'OC-0cHOBHOT0-00111€T0-00pa30BaHUsI. -
Metoanueckoe-niocooue-mis-yuntens.pdf

2) https://uchitel.club/uploads/2022/07/additions/fgos-000.pdf

3) https://edsoo.ru/wp-content/uploads/2023/10/metodicheskoe-posobie.-

himiya.pdf Cucrema orieHKH JOCTHKEHUH IJIAHUPYEMBIX MPEIMETHBIX
pe3yJbTaTOB OCBOCHUS yUeOHOTro mpeaMeTa « XuMusi». Metoanueckue

PEKOMEHIAIUU

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET:

- https://educont.ru/?utm source=eljur,

- https://edu.skysmart.ru/,

- https://resh.edu.ru/,

- https://uchi.ru/,

- https://www.yaklass.ru/.
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