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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YypPOBHE OCHOBHOTO 00mero oOpa3oBaHMs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padoueil mnporpaMmbl
BOCITUTAHUS U C YU4ETOM KOHIICTIIIUU MPETOAaBaHUs YI€OHOTO MpeaMeTa « XuMUsD)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1o XxuMuM Na€T MPEJCTaBICHUE O MLENsAX, OOIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUMXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE peaMETHOE CoJIep>KaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MPOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIC U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEAbHOCTh U3YYEHHUS XHMUU C YYETOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAesisieT BO3MOXKHOCTU MpeaMera st
peanu3anuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTebHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaKKe TPeOOBaHMM K
pe3ynbTatam oOy4eHHUs XUMUU Ha YPOBHE I1eJIeH M3YUYEHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbLHOM JEATENbHOCTU OOYYalollerocs IO OCBOCHHIO
y4e0HOTO Co/IepKaHUsl.

3HaHWE XWMHH CIY)KUT OCHOBOM Il (OPMHPOBAHUS MHPOBO33PECHUS
oOy4Jaromierocsi, ero MnpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPruu U 00 DBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MIUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydeHue xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupoBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B (DOpPMHUpOBAHUE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW  JIESITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICAOBATEIbCKAX YMEHUW, HEOOXOIWMBIX KakKk B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM IE€SITeIbHOCTH;

3HAKOMUT CO CHEeHU(GUKON HAYYHOrO MBIILICHUS, 3aKIa/IbIBA€T OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €JUMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOITHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K E€CTECTBEHHO-
-HAy4YHbBIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XMMUMU OOECIEUMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHUH Ha ONPEAEIEHHOM dTane e
pPa3BUTHSA.

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

CtpykTypa coiepKaHusi MPOrpaMMbl IO XUMHUHU cPOpMHpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUH O XUMUYECKON
peakiuu. O0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCJIEA0BATEILHOTO PA3BUTHUS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPyromMy, BBITIONHSS (GYHKIMA OOBIACHEHHS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyUYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEJICTABJICHNUS O XUMHAYECKOW COCTABIISAIOLICH HAYYHOU KAPTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW MpPHUPOJbI, IIEHHOCTHOTO OTHOIIEHHUS K HaydYHOMY 3HaHHUIO U
METOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKalomuil MUpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHHWE 3HAHUN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUECKHUX
3HaHUU — BaXHEUIIUX (AaKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKHUX MOTOKECHHM,
JOCTYITHBIX 00OOIICHU MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HAYKH, B

3



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3yUYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuii, B (OpMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro oOOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (¢GOopMUpOBaHHE WHTEIUICKTYaJIbHO pPa3BUTONW JHMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUM,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUST HA  CHUCTEMaTHYECKOE MPUOOIIECHHE
oOy4JaronmMxcss K CaMOCTOSATEIbHOM MO3HABATEILHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CIOCOOCTBYIONIUX MPUOOPETEHUIO O0yJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUIOB JIE€ATEIbHOCTH;

— ((dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpPYXaIOILEr0 MHpa, MCIHOJIb3Yys 3HAHUS W OMbBIT, MOJIYYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TIOBCEIHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmupoBaHHEe y OO0OydYalIIMXCA T'YMAHUCTUYECKUX OTHOILICHUM,
NOHUMAHUSI LEHHOCTM XUMHUYECKUX 3HAHUM MJig BBIPAOOTKH HKOJIOTHYECKU
1eJIeCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMs OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUU B KU3HU YEIOBEKAa. XUMHS B CHCTEME HaYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zesieHust cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE dJIEeMEHTbl. CHMBOJIBI XHUMHYECKHUX
aneMeHTOB. [IpocThie U CloXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX 3IJIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENbHAas aTOMHas Macca.
OTHOcCHTENIbHAs MOJIEKYJIsIpHAs Macca. MaccoBast oIl XMMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX e€AuHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX pPEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYJOMW, MpaBWiIaMHu paboThl B Jab0opaTtopuu U
npuémMamMu oOpaileHus ¢ JIabopaTopHBIM 000PYJAOBAaHUEM, U3YUCHUE U ONMUCAHUE
(¢u3MUecKuX CBOMCTB O00pa3sOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTOMN) SIBJICHHUM, HAOIIOACHHUE U
OMMCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMOJICUCTBHE Kele3a ¢ pacTBopoM coiu meau (1),
U3y4eHHE CIOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, AUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHHE OYUCTKHU IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MAacChl, CO3JaHUE MOJENeH MOJEKYI
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiue npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3jmeMeHT U mpocroe
BelecTBo. HaxokneHue kucimopoaa B Tpupoe, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenune kucnopoga. CrnocoObl
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MOJIYYCHHUST KHUCTIoOpoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE pEaKIUU. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO0 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT m mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, (U3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHUE, CIIOCOOBI
noxyyeHus. KucmoTsl u comnu.

Momnsipabiii 00BEM razoB. Pacy€Tel Mo XUMHUUECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputenb.  PacTBOpHI.
HacepilieHHbIE M HEHACBIIMIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PaCTBOPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHHS.
Ponp pacTtBOpoB B IpUpoOZi€ U B KU3HU 4eloBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJAHBIX BOJ.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyromue. Homenknarypa oxcunoB. Dusnueckue U XUMHUYECKHE
cBOMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss oCHOBaHMM: WIENOYM W HEPACTBOPUMbBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. Gusndeckue u
XUMHYECKUE CBOMCTBAa KHUCHOT. Psn aktuBHoctu mertamnoB H. H. bekerosa.
[TonmydyeHue KUCIOT.

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

['eHeTnueckas CBSI3b MEXKY KJIaCCaAMU HEOPTraHUYECKUX COCITMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEECICHHUE COIEPKaHUs KUCIOpOoAa B BO3AYyXe€, MOTyYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YyUYCHHE CBOMCTB KHUCIOpOJa, HAOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusi TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpas3liaMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHue), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MO>XHO HCIOJIb30BAaHUE BUIEOMATEpPUAJIOB), HAOIIOACHUE 00pa3lloB BELIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOAbBI C METAJIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BAaHHE BHJICOMATEPHUAIIOB),
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WCCJICIOBAaHUE OO0Pa3I0OB HEOPTaHWYECKUX BEIIECTB PA3UYHBIX KIIACCOB,
HaOJIIOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
u3ydeHue B3auMozeiicTBus okcupa menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, peakUWil HEUTpalM3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajula JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3aJ1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCTUHEHUI».

IHepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. WM. MengeneeBa. CtpoeHne aTroMoB. XUMHYECKAsl CBS3b.
OKHCIANTETbHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBble TOMBITKK KiIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsiTHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIEJTOYHO3EMEIbHbIC METAJLIbI,
raJIoreHbl, THEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
HN. MengeneeBa.  KopoTkonepuonHas ©  JIUHHONEpuUoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. OU3MYECKU CMBICI IOPSAJKOBOIO HOMEpA, HOMEPOB IEPUOAA U
IPYIIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oromnel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. . MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM v NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoandyecko CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHast (TOJisipHass M HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
FUAPOKCUIA LHMHKA C pacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).



Mescnpeomemmnuie ceasu

Peanmusanuss MeXNpeIMETHBIX CBSI3€W INPU W3YYEHHM XMMHM B 8 KJlacce
OCYULIECTBJISIETCS 4Yepe3 HCHOJIb30BAHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHATHM, TAK W MOHATHH, SIBJIAIONIMXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAyUHbIE MOHATHS: HAYYHbIN (aKT, TUIIOTE3a, TeOpus,
3aKOH, aHalW3, CHHTE3, Kilaccudukamus, TEePUOIUIHOCTh, HAOIOICHHE,
DKCHEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHU],
U30TOIIbI, PAJUOAKTUBHOCTD, MOJIEKYJIA, 3JIEKTPUYECKUM 3apsll, BEILIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULBI
MU3MEPEHUS, KOCMOC, IUTAHETHI, 3BE3/1bI, CONHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
ITOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYecKasi peakius

[Iepunonnueckuit 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TMEPBbIX TPEX TMEpPUOJAOB, Kalus, KaJIbLMs M HX
COCMHEHUN B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUJBI XWMHYECKOW CBA3U. THIIBI KPUCTAINIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THNA KPUCTAIIMYECKON PEIUETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIaCCaM HEOPTraHUYECKUX
COCIMHEHNN, TEHETUYECKas CBsI3b HEOPraHNYECKUX BELIECTB.

Knaccudukanysa XuMuyeckux peakiuuii Mo pa3auyHbIM MpU3HAKaM (10 YUCITY
U COCTaBy YYAaCTBYIOIIMX B pEaKIMHM BEHIECTB, MO TEIIOBOMY 3(deKkTy, 1o
WU3MEHEHUIO CTeNEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLIUHU, TEPMOXUMUYECKUE
ypaBHEHUS.

[Tonsitue o ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakuusiX. [IoHsITHEe 0 rOMOTre€HHBIX U TeTEepPOreHHBIX
peakuusax. [lonsatue o karanuse. [lonstue 0 xumuyeckoM paBHOBecuU. PaKTOpHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKONW PEaKIUU U IOJOKEHUE XUMHUYECKOIO
PaBHOBECHS.



OKHUCANTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKlUU,  JJIEKTPOHHBIM  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI
OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HKCIIOJB30BaHUEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M JHUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH cBs3U. CTeneHp Auccouranuy. CHUIbHBIE U CIIA0bIE 3JIEKTPOJIUTHI.

Peakiun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cCOJel B CBeTE TMpPEACTaBICHUN 00 DIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakuny Ha MOHBL. [IoHATHE O TMApOIN3E COoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAILNIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmaza), CIOXKHBIX BEIIECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiHu
OT BO3JICUCTBHUS PA3JIMYHBIX (PAKTOPOB, HCCIEIOBAHUE 3JIEKTPOIPOBOIHOCTH
pPacTBOpPOB BEWIECTB, IMpoOLEcCa AWCCOLMALMU KHUCIOT, IIEJIOYEed W  COJIeU
(BOBMOXKHO  MCIIOJIb30BAaHME  BHJAEO MaTepuasioB), NPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TNPOTEKAHHWS  peakluudid  HOHHOTO  OoOMeHa
(oOpa3zoBanue ocaznka, BbIJIEJIEHUE Tas3a, oO0Opa3oBaHUWE BObI), OIbBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKLIUU
(ropeHue, peakiuyu pasIoKEeHHs, COSTUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IOMONIbIO KAUYECTBEHHBIX pEAaKIUMid Ha HOHBI, pEUICHUE
AKCIEPUMEHTAIBHBIX 33]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue M (PU3MUECKHEe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aMMOJEHCTBUE C METallaM{, HEMeTalllaMH, IHIeno4amu). XJIOpOBOAOPO/I.
ConsiHast KucoTa, XUMUYECKHE CBOMCTBA, IMOJy4YEeHHE, NMpUMEHeHHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOoBeKa. BakHeulme XJIOpuUIbl U UX
HAaxO0JICHUE B IIPUPOJIE.

Oo6mast xapaktepuctuka smemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (pu3myecKkue CBOICTBA
MPOCTBHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUUeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NUYECKUE U
XUMUYecKrue cBoMcTBAa. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHIOB.
Cepnass kuciota, (Qu3nueckue © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENST Kjacca KHCIOT W crneurduyeckue). XHUMHUYECKHE pPEaKIuHu,
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JeXallue B OCHOBE MMPOMBILUIEHHOTO CHOcO0a MOJY4YEHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEpHOI KHCIIOThI, KAYECTBEHHAs pPEaKUs Ha
cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MPHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmast xapakrepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOECHHMS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIICHHS. A30T, paclpOCTPAHEHHE B MPUPOJIE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHeHue. Com aMMOHUS,
ux QU3NUECKUE U XUMUYECKUE CBOMCTBA, MpUMeHeHHe. KadecTBeHHas: peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOodydeHHe, (QU3MYECKUe U XUMUYECKUE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENS Kiacca KHUCIOT W chenudUuueckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XMMHUUECKOe 3arpsi3HEHUE OKPYXKarollei cpebl COeAMHEHNUIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BOA0EMOB). Docdop,
ajuioTponHeie Mogudukanuu ¢gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIeCKue U XUMUIECKUE CBOICTBA,
nosyuerue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUM.

Oo6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHHUS.  YIJIEepoA,  aUIOTPOIHBIE
Moau(duKaMKu, pPacIpoCTpaHEHWEe B TPUPOJE, (PHU3UYECKHE U XUMHUYECKHE
cBoiicTBa. AncopOius. Kpyrosopot yriepoaa B npupoge. OKcuabl yriaepoja, ux
dbuznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKHue MpoOJeMbl, CBSA3aHHbBIE C OKCHIOM
yriaepoaa (IV), rumore3za riao0albHOTO TMOTEIJICHUS] KIUMaTa, NapHUKOBBIM
s dekt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
MoJIydeHHUe W TnpuMeHeHwe. KauecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SIMCTBE.

[TepBoHavyaNbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHHSIX
yraepoja (MeTaH, 3TaH, TUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHWKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBINA Ta3, HEDTH),
MPOIYKTHl WX TepepaboTku (OC€H3WH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOrMYECKU BaXKHBIX BEILIECTBAX: KUpax, Oeskax, yrieBojgax — U ux
poid B OKM3HM UeloBeKa. MarTepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPraHWYECKUX COEIMHEHUN.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npumenenue. CoenuHeHHs KpeMmHus B mnpupoge. OOmme npeacTaBieHus 00
okcuzae kpemuus (IV) u kpemuueBoil kucnote. CHIMKaThl, UX UCIOJIb30BAaHUE B
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ObITYy, B IIPOMBIIUICHHOCTU. BakHeWIlne CTpOUTENbHbIE MaTepHallbl: KepaMUKa,
CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHMUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3o0B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHIE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)xkarore (QU3NUeCKHe M XUMHUYECKHUE CBOMCTBA
raJIOTEHOB M WX COEIUWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0O0pa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXKHO  MCIOJIb30BaHHE
BHUJICOMATEPUAIIOB), HAOJIIOJICHUE Tpoliecca OOyIJIMBaHUS caxapa MoJl IeUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3Yy4YEHUE XHMHYECKHX CBOMCTB
pa30aBiIeHHON CEPHOI KUCIIOTHI, IPOBEICHNE KAUECTBEHHON peakuu Ha CyibQaT-
WMOH U HaOJIo[eHHE MpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMu a3otra, (ochopa M HX COEAUHEHHH (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), 00pa3laMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YYECHHE CBOICTB aMMHaKa, IPOBEJACHHE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (ocdaT-uOH U U3yYEHHE NPU3HAKOB
UX MPOTEKaHMUsl, B3aMMOJIEMCTBUE KOHLIEHTPUPOBAHHOW a30THOW KUCIIOTHI C MENIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4eHue Mozenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICGHUE C
IPOLECCOM aACOpPOLMU PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
yCTPOMCTBOM NPOTHBOrasa, MojdydeHHe, coOMpaHue, paclio3HaBaHUE U H3Y4YCHHE
CBOMCTB YTJIEKMCIIOTO ra3a, MpOBEJACHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT U
CWIMKAT-UOHBl M M3YyYEHHE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBILUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeEMETAIUTbl U UX COCTUHEHUS.

MeTtasibl U MX COCAUHEHUSA

OO01mast xapakTepUCTHUKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux noyiokeHus B llepuommueckod cucreme xumuyeckux odiaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTauioB. MeTainieckas CBs3b U
METaJuIMYecKas  KpUCTaUIMYecKass  pemerka.  JJEKTPOXMMUYECKHH  psl
HarnpsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
CrocoObl ToNy4eHus: MeTayioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CrutaBel (CTaslb, YYTyH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
duzryeckre U XMMUYECKUE CBOMCTBA (HA mpuMepe Hatpus U Kaius). OKcuiabl u
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TUJIPOKCUAB HaTpus MW Kanusa. [IpuMeHeHne mIEeNOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbHblE METAUIBI MarHMid MW KalbLMH: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumuueckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaxX0XJIeHUE B pupoac. DU3NYECKUEe U XUMUUYECKUE CBOMCTBA MAarHus
U Kaiblus. BaxuHelmie coequHeHHs KalblUs (OKCHUJl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIo103)keHue B [leproindeckor cucTeMe XMMUUECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE atoma, HaXOXICHUE B Ipupojne. PU3UUECKue U
XUMHUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoe€HHE aToma, HaxoXJIeHUEe B mnpupoae. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCHIBI U conn xkenesa (I1) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UUYECKUMU
CBOMCTBAMH, M3Y4YEHHE  PE3YJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOYKHO
WCIIOJB30BaHNE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA WMOHBI. MarHus, KIbLHS, aIFIOMUHUS, [IUHKA, >KEJIe3a
(I1) u xenesza (III), mequ (1), HaGrOAEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
IJJaMEHH MWOHAaMU HaTpusi, KaJlus U Kajiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxknenime
METAJUIbl U UX COCTUHECHUS.

XuMHA M OKPYKAOLIAS cpeaa

BemectBa u Marepuasnbl B IOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUUYECKUX peakiuii B ObITy. [lepBas momols npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMuu B pemieHun 3K0JIOTHYECKUX
npoOJieM.

Xumuueckuii IKCnRepuMeHm:

n3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIUIAaBBl METAJUIOB, MOJIMMEpPHBIE
MaTepHuabl).
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Mescnpeomemmunie ceasu

Peanmnsanuss MeXOpeIMETHBIX CBS3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYILIECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHATHUH, SIBJSIOIUXCS CUCTEMHBIMU JJI OTACIbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KiIacCH(pUKAIMs, TEPUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJCIIUPOBAHUE, H3MEPEHHE, MOJIelb, SBICHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITHI.

®dusuka: Marepus, aToM, D3JEKTPOH, INPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaAHMOAKTUBHOCTh, MOJEKYJNa, JJIEKTPUUYECKUI 3apsiji, MPOBOIHHKH,
MOJyIPOBOJHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHUE BEILECTBA, a3, pacTBOP, PaCTBOPUMOCTh, KPUCTATIINYECKas
pemérka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PpE3yJbTaThl OCBOCHHS MPOrPaMMbI OCHOBHOTO  OOIIETro
oOpa3oBaHMs JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJiaMd U HOPMaMHU IMOBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMH 00YUYaIOIIHUXCS.

JIM4HOCTHBIE  pE3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHUE OIIbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHUSL:

LIEHHOCTHOTO OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIUIO, TIOHUMAHHsS 3HAYECHUS XUMHUYECKOM HAyKH B JKHA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJIETh JOCTOBEPHON MH(popManuen o
IIEPENOBBIX JOCTH)KEHMSIX W OTKDPBITUSAX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MOpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHIAX
NEeSATEeIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBINIOJIHEHUH YYE€OHbIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCe OTOW Y4YEOHOM JEeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TIPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PpAa3BUTHS NPUPOIBI, B3aMMOCBS3SIX YEJIIOBEKA C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH()OPMAIMOHHON W YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMM, CIPaBOYHOMN
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JUTEPATYpPON, JOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa30BaHHUIO, MPOEKTHOM U  HCCIEN0BATEIBCKON
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTyPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTU JKWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 »U3HH, OCO3HAHUE TMOCIEICTBUNA U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHud ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

S) TpPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUIECKOMY M3YyUYEHUIO MTpodeccuil u Tpyia pa3InyHOro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTbHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOJPECCHOHATLHOM Cpejie;

6) PK0JIOTHYECKOr0 BOCIUTAHMS:

HKOJIOTUYECKH II€JIECO00pa3HOE OTHOIICHHE K NPHUPOJAEC KaK HMCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ1 0€30MacHOTO MOBEICHUS TTPU pabOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOJIy4aeMble MPU M3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJBTYphl, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M IMyTed WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEIILHOM,
KOMMYHUKATUBHOM U COLMAJIbLHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJNbTaTOB BBIICISAIOT 3HAUYMMBIE JJIA
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O IIEJIOCTHOU
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HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUs (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0OECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIILHOMY IUIAHUPOBAHUIO W OCYIIECTBIICHUIO y4eOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh UX XapaKTEpHbBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJIAcCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIY OOBEKTaMH HU3Y4YEHHS,
CTPOUTH JIOTUYECKUE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbBIC, 10 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TpOIECCEe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHUYeckas (opMmylia W YpaBHCHHUE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEPU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBISBJIATE  OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/ibCKHue AeiCTBUS:

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUM;

IPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, PopMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c unopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM MIPEACTABIEHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO W
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHHE MPUMEHSITh PA3TUYHbIE METOAbl M 3alpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJBTYpOH aKTUBHOT'O MCIOJIb30BAHUS PA3JIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMAIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JuarpaMmamy,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh U AaHAJIM3UPOBAaThb B IIpoliecce Y4YEOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCHl (B XOA€ Juanora M (WIM) JIUCKYCCHH) IIO
CyLIECTBY  OOCYKJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEHJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSl  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh NPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a00paTOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOH
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKUX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIMUHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YeHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCITIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTBI, IPEUIAracMble B YCIOBUU 331aHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mpeAMETHBIX peE3yabTAaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI
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NEUCTBUN, cHenupuIecKue [ TpeAMETHOW obmact «XUMHS», BUIBI
JNEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COSTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasl peakuus, KiacCUPUKAIUs peakiuil: peakiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUS, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinm,
AIpO aTOMa, JJIEKTPOHHBIA CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KaTUOH, aHUOH, PACTBOP, MaccoBas JOJsl BEIeCTBa
(mporieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHWYECKUX TMOHITUH H
MPUMEHSIThH 3TU TTOHSTHUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JUISI COCTaBJICHUS (Hopmy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACcCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJlGHTHAasT W WOHHAas) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpbiBaThb cMbIci [lepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomuueckoit cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3judaTh TMOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «modoyHas noarpymnna (b-rpynmna)», manbsie u
OoNbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrciIo dJIEKTPOHOB
U PaCTpPEIEICHUE UX 0 SJIEKTPOHHBIM CIIOSIM);

KJacCU(pUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D PEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAAs ONMUCAHUE MPUMEPaMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 1o ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IlIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsl U3y4YeHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMi, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM 000pYJIOBaHHMEM, a TaKXKe TMpaBUiiaM OOpaIleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TIONYYEHUI0O WU COOMPaHHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOAAa U KHUCJIOpPOJAA), MPUTOTOBJICHUIO
PAacCTBOPOB C ONPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MICIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIIOPAHXK U JPYTHE).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHSATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTMOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIECHb
OKHCIICHUS, XUMHUECKas PeaKlMsi, XUMUYeCKasi CBsI3b, TEIIOBOU 3PdeKT
peakuuu, MOJb, MOJSIpHBIE ~ 00BEM,  PACTBOP,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE€ paBHOBecHe, OOpaTuMble H
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HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTENb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTPOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemérka, KOpPpo3Hus METaJUIOB,
CIUIaBbl, CKODOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U X MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMYecKasi)) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKOU
PELIETKA KOHKPETHOI'O BELIECTBA;

packpbiBath cMbIci Ilepuomnueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbl XUMHUYECKUX AJIEMEHTOB:
paziuuath MOHATHUS «rJaBHas moarpynmna (A-rpynmna)» U «moOouyHast
noarpymnmna (b-rpynma)», manbie u OoNbIIME€ TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONW TabiauIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO JJICKTPOHOB U
pacrmpefielieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUHN B
npejenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO0 TEIJIOBOMY 3P (HEKTy, MO0 W3MEHEHUIO CTENEeHEW OKUCICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKHE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAs OMNHUCAHUE
NpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS DJEKTPOJIUTHUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUM HOHHOTO
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oOMeHa, ypaBHEHHUS PEaKIWW, TMOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3IMIHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCca 3THX PeaKIui;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISPHYIO U  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHMUYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7abopaTOpHbIM  00OpY/IOBaHMEM, a TaKXKe IMpaBuja OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TONYYCHUI0O W COOMPAHUIO
razo00pa3HbIX BEIIECTB (aMMHUaKa U YTIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAIONINE  KAYSCTBEHHBIM  COCTaB
pPa3MUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM ITYyTEM XJIOPHUI-, OpOMUJI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuekTpoHHbIE (HUGPOBDbIE)
KonTposbHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TIOHATHUSA
XuMus — BakHas 00J1acThb

11 ©CTECTBO3HAHUS U 5 ) bubnuorexa [{OK

' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837¢c

YyeJIOBEKa

12 BemecTBa 1 xuMudeckue 15 | bu6nunorexa LIOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopona.Ilonstue o kucnorax g | bubnmnoreka [HOK

' U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmuoreka [IOK

' OCHOBaHUSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 1 | | bubmuorexa [{OK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.

Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu
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3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

23




9 KUIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHME U yriyOJeHHE 3HAHUH 5 | bubnnorexa [JOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
) peaxiuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpAxX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMUYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PYHHEL TP hitps://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 brbmmorexa [TOK
’ PYmHSL ’ P https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
bubnunorexa LIOK
2.4 sneMeHToB [VA-rpynmsl. Yriaepoa u 8 1 2

erMHI/Iﬁ N UX COCAUHCHUA

https://m.edsoo.ru/7f41a636
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Hroro no pazgeny

25

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

N bu6nmoreka [IOK
3.1 Obmpae croficTsa MeTaNIOB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxueiime MeTauibl U UX CO€IAHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
P 3 bubmuoreka [{OK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuectBo yacoB
Ne JJIeKTPOHHBbIE UM (PPOBBIE
Tema ypoka Kontpoxy — Tpakru JarTa uzydyenus P wpp
n/m Bcero HbIE yecKue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
bubmuorexa [JOK
Tpemver xumum. Ports https://m.edsoo.ru/ff0d210c
https://lesson.academy-
1 XUMHU B )KU3HH YEJIOBEKA. 1
T content.myschool.edu.ru/lesson/9ee6fd8e-
ca i peteetsa cc81-420c-ab3b-
7c5c3a618bc3?backUrl=%2F04%2F08
) [TonsiTue o MmeTogax 1 bu6mmoreka [IOK
MO3HAHUS B XUMUU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1
«IIpaBuna paboThI B
3 J1a00paTOPUH B IPUEMBI 1 bubmorexa HOK
PaTOPHIL T P https://m.edsoo.ru/f0d23dc
oOpailieHus ¢ 1abopaTOPHBIM
000pyI0BaHUEMY
YucTele BElIECTBA U CMECH.
4 Cnioco0sl pazaeneHus 1 bubmmorexa [TOK
. Pasa https://m.edsoo.ru/ff0d26ca
cMmecen
[IpakTuyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha 1 bubnmoreka [JOK
pUMepe OYUCTKU https://m.edsoo.ru/ff0d28c8
MOBapEHHOM COoMN)»
6 ATOMBI 1 MOJIEKYJIBI 1 bubnmnoreka [JOK
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https://m.edsoo.ru/ff0d2a6c¢c

XHUMHUYECKHE JIEMEHTHI.

7 3HaKu (CHMBOJIbI) bubmmorexa LOK
https://m.edsoo.ru/ff0d2be8
XUMHUYECKHUX DIIEMEHTOB
g [IpocThie U CIIOKHBIC bubmmoreka [JOK
BeEIIIeCTBa https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE bubmmoreka [JOK
YYEeHUE https://m.edsoo.ru/ff0d2d50
3aKOH OCTOSHCTBA COCTaBa
BellecTB. XUMHUUECKas
10 ¢dopmyna. BaieHTHOCTB bubmmorexa LHOK
pMYyIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHUYECKUX
3JIEMEHTOB
OTHOCUTEIbHAS aTOMHAS
11 macca. OTHocuTeILHAS bubnnorexa LIOK
) https://m.edsoo.ru/ff0d323c
MOJIEKYJIIPHAS Macca
MaccoBas nois
12 XUMHYECKOTO DJICMEHTA B bubmmorexa [IOK
https://m.edsoo.ru/ff0d350c
COEIMHEHUN
13 KonuuectBo BemecTna. bu6mmoreka [IOK
Mouis. Monspaas Macca https://m.edsoo.ru/ff0d5230
Ddusnueckre 1 XUMUUECKHE
bu6mmoreka [IOK
14 SIBJIEHUS. XHUMHUYECKas
https://m.edsoo.ru/ff0d37fa
peakius
IIpu3Haky u ycinoBus
15 OPOTEKAHUS XUMIUECKUX Eubmorexa IIOK
p N https://m.edsoo.ru/ff0d3al6
peakiui
16 3aKOH COXpaHEHUsI MaCcChl bubnmoreka [JOK
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BEIIECTB. XUMUUECKHE
ypaBHEHUS

Brrancnenus KOJIN4YECTBA,
MaccChl B€IIECTBA I10

https://m.edsoo.ru/ff0d3b88

bubmuorexa [JOK

17 YPaBHEHUSIM XMMUUYECKUX https://m.edsoo.ru/ff0d5708
peakui
Knaccudukanus

18 XUMUYECKUX peaKui bubmmoreka [JOK
(coemuHeHus, pa3IoKeHHUS, https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)

M. B. JIomoHOCOB —

19 Y4EHBIA-DHIUKIIONEUCT. bubnnorexa [HJOK
O06o0061IEHNE U https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3alHsl 3HAaHHHA
KonTponsHas padora Nel mo

20 teme «BemecTBa u bubnrorexa LHOK

https://m.edsoo.ru/ff0d4290
XUMUYECKHUE PEAKITHI
Bo3ayx — cMech ra3os.

21 CocraB Bo3ayxa. Kucimopon bubnunorexa [JOK
— DJIEMEHT U MPOCTOE https://m.edsoo.ru/ff0d448e
BeniecTBo. O30H
du3nueckue 1 XUMHIECKUE
CBOICTBa KUCJIOPOJa

22 (peakuuy OKUCIIEHUS, Bubmiorexa LIOK

https://m.edsoo.ru/ff0d4614
ropenue). [lonsrue 00
OKCHJIaX
7 CriocoObI moy4eHus bubnmoreka [JOK

KHCIIOpO/ia B 1abopaTopuu u

https://m.edsoo.ru/ff0d497a
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POMBIIIJICHHOCTH.
[Ipumenenue kucnopoaa
Tennooii 3 dexr

XUMHYSCKOM p€aKkuuu,
IIOHATHUEC O

bu6mmoreka [IOK

24
TEPMOXUMHUYECKOM https://m.edsoo.ru/ff0d4790
YpaBHEHUH, IK30- U
SHAOTEPMUYECKUX PEAKIIUAX
Tomnuso (HedTh, Yroib U
25 MeTaH). 3arpsi3HeHUE bubnnoreka [JOK
BO3/yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MpeA0TBPAICHUS
[TpakTuueckas padorta Ne 3
26 1o reme «llonyyenue u 1 bubnnorexa [HOK
coOHMpaHue KUCIOPO/a, https://m.edsoo.ru/ff0d4ae2
W3yYEHUE ETO CBOMCTB)»
Bonpopoag — snemMeHT u
27 MIPOCTOE BEILLECTBO bubnuorexa LIOK
P HHECTEO. https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupone
dusndeckue 1 XUMHIECKUE
28 CBOMCTBA BOJAOpOAA bubmmorexa [OK
AOPOIE. https://m.edsoo.ru/ff0d4dd0
IIpumenenue Bogoponaa
79 Ilonsarue o KucIOTaAx U bu6mmoreka [JOK
COJIAX https://m.edsoo.ru/ff0d50d2
30 Crioco6b! nosyueHust bubnnoreka [JOK
BOJIOpOJIa B TabopaTtopuu https://m.edsoo.ru/ff0d4dd0
3l [TpakTrueckas padora Ne 4 1 bubnnorexka [JOK

o teme «llonyuenune n
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coOupaHue BOJA0po/Ia,
W3yYEHUE Er0 CBOMCTB»

MoutsipHbIii 00BEM Ta30B.

bubmuorexa [JOK

32
3akoH ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0néma,
KOJIMYECTBA BEIIECTBA ra3a
33 10 €r0 U3BECTHOM bubmmorexa LOK
4 https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIIECTBA WIIH
00BEMY
Brrunciaenus 006M0B razoB
34 110 YPaBHEHHUIO PEAaKIMU Ha bubnnorexa [HJOK
OCHOBE€ 3aKOHAa 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOILIEHUH ra30B
35 DU3NYECKUE U XUMUYECKHUE bubmuorexa [JOK
CBOMCTBA BOJBI https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuii. [Tonsitue bubmoreka [JOK
00 MHANKaTOpax https://m.edsoo.ru/ff0d59¢e2
Bopa kak pactBopuTens.
Hacriennsie u
37 HEHACHIIIICHHBIE PACTBOPHI bubmorexa HOK
Hl P pEL- https://m.edsoo.ru/ff0d5b40
MaccoBas 101 BEIeCTBa B
pacTBope
[IpakTuueckas padbora Ne 5
no teme «lIpurorosnenue
38 aCTBOPOB C ONpeIeIEHHON 1 bubmorexa HOK
P p . E) a https://m.edsoo.ru/ff0d5eba
MacCOBOM JoaeH
PacTBOPEHHOTO BEILIECTBA
39 Kontponbnas padora Ne2 mo bu6mmorekxa [IOK
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teme «Kucnopoa. Bomopos.
Boma»

OKcHuIBI: COCTaB,

https://m.edsoo.ru/ff0d6342

40 Kiaccuukanms bubmorexa HOK
H https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyuyenue u xummudeckue

41 CBOMCTBA KUCJIOTHBIX, bubmmoreka [JOK
OCHOBHBIX U aM()OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUS: COCTaB,

42 KJIaCCU(UKALIUS bubmorexa HOK

’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [Tonyuyenue n xummdeckue bubnuoreka [IOK
CBOMCTBA OCHOBaHU I https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras,

44 KIaccupuKanus bubmorexa [JOK

T, https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa

45 [Tonyuenue u xummuueckue bubnnorexka [JOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ffOdfee2
Comnu (cpennue):

46 HOMEHKJIATypa, CIIoCcOObI bubnuoreka [IOK
[OJIy4YEHHUS, XUMUYECKHUE https://m.edsoo.ru/00ad9474
CBOICTBA
[TpakTuueckas padbora Ne 6.

Pemenue
bubmuoreka [JOK
47 SKCHEPUMEHTAIBHBIX 3a7a4 1

1o TeMe «OCHOBHBIE KJIACCHI
HEOPTaHNUYCCKUX
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COEIUHEHUI

I'enernueckas CBA3b MEXKIY

48 KJIacCCaMU HEOPraHUYECKUX bubmmorexa [JOK
. p https://m.edsoo.ru/00ad9a50
COETMHEHU I
49 O6o0mmeHue u bubnuorexa [JOK
crucTemMaTu3aluvs 3HaHUI https://m.edsoo.ru/00ad9cb2
Kontponbnas padora Ne3 mo
50 teme "OCHOBHBIE KJIaCChI bubmuoreka [JOK
HEOPraHUYECKUX https://m.edsoo.ru/00ad9¢1a
coeMHeHUI"
[lepBble MOMBITKH
KJaccuukanum
51 XUMUYECKHUX JIEMEHTOB bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
[TonsATHe o rpynnax
CXOJIHBIX JIEMEHTOB
Ileproauueckuii 3aK0H U
5 [lepnonnueckas cucrema bu6mmoreka [JOK
XAMHYECKUX 3JIEMEHTOB /J[. https://m.edsoo.ru/00adaS2c
H. MengaeneeBa
53 Ilepuonsl, rpymnisl, bubnnoreka [JOK
MOATPYIIIIBL https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoctaB bubnuotexa [JOK
aTOMHBIX sifiep. M30Tombl https://m.edsoo.ru/00ada342
CrpoeHnue 3IIeKTPOHHBIX
55 000J109€K aTOMOB AJIEMEHTOB bubnmoreka [JOK
[Tepuoanueckoit cuctemst /1. https://m.edsoo.ru/00adabbc
N. Menneneena
56 XapakTepucTuKa bubnmnorexa [JOK
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XHUMHYECKOI0 3JIEMEHTA 110
€ro IOJIOKEHUIO B
IIepuoanueckoii cucreme /l.
N. Menneneesa

3nauenue [leprnoandeckoro
3aKOHA JIJIsl Pa3BUTHS HAYKH

https://m.edsoo.ru/00ada824

bu6mmoreka [JOK
57 AL
M IIpAKTHKH. [ W https://m.edsoo.ru/00ada96e
MenpeneeB — y4EHBIN,
Mearor U rpaxaaHuH
DIEKTPOOTPULIATEIHLHOCTE
pooTp bubmuorexa [JOK
58 aTOMOB XMMHUYECKUX
https://m.edsoo.ru/00adaab8
JJIEMEHTOB
59 HNonnag xumMmndeckas cBsI3b Bubmorexa ITOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas mossipHas bubnnoreka [JOK
XUMHUYECKas CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas nenosnspHas bubnuotexa [JOK
XUMHYECKas CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CremneHs OKHUCIIE
TCIEHD ORICITCHIA https://m.edsoo.ru/00adae28
OKHUCIUTEIHLHO-
63 BOCCTAHOBUTEJILHEIE bubmorexa LHOK
https://m.edsoo.ru/00adb076
peakiuu
64 Okucnurenu u bubnmoreka [JOK
BOCCTAHOBHUTEIIH https://m.edso0.ru/00adb076
KontpoabHas padora Ned 1o
P P bu6mmorexa [IOK
65 TeMe «CTpoeHHe aToma.

XHUMHUYECKasl CBSA3b»

https://m.edsoo.ru/00adb486
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Pe3epBHBIii ypOK.

bu6mmoreka [IOK
06 Obobwerne 1 . ! https://m.edsoo.ru/00adb33c
cucTeMaTu3aIusg 3HaHui
Pe3epBHBIii ypOK.
67 O06o06mIcHuEe U 1 Bubmorexa ITOK
= . https://m.edsoo.ru/00ad9cb2
cucTeMaTu3anus 3HaHui
Pe3epBHEBI YpOK.
68 060615) eHI/IeyE 1 bubmorexa LOK
B . https://m.edsoo.ru/ff0d61c6
cucTeMaTu3anus 3HaHui
OBIIEE KOJIMYECTBO YACOB 63 4

[10 [TIPOT'PAMME
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9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne KonTpoJb IIpakTn uudposbie
Tema ypoka P P [Mara usyyenust bp
n/m Bcero HbIE YecKue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
[lepuoauueckuii 3aK0OH.

1 [lepuoanueckas cucrema | bubnunoreka [JOK
XUMHYECKHX 31eMeHTOoB /1. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

. bubnuorexa [JOK
2 CBOMCTB XMMHUYECKHX AJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOOB

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

4 Buabl XuMHU4uecKo# CBSI3W U THUITBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yriaydaeHue 3HaHui 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay

6 Knaccudukamnms xumuaeckux | bubnuotexa [JOK
peaxkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcbO
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 Eubmorexa IIOK
P ) https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKITHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 @DakTOpPBI, BAUSIOIINE HA CKOPOCTh 1

XUMHYECKOH PCAKIUN U ITOJIOKECHUEC

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

OKHCIUTEIBHO-BOCCTAaHOBUTEIHHBIC

bubmuoreka [JOK

36

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
10 ncconuarmy. CUIIbHEIE U cl1a0ble bubnmorexa [IOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 Hounrie ypaBHEHUS peakIuil bubnmorexa [IOK
P peak hitps://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHHUH B CBETE IIPEICTaBICHUN bubnmorexa LIOK
pUJI https://m.edsoo.ru/00add5d8
00 3JIEKTPOJIUTUYECKON JUCCOLIHAIIHI
XUMHUYECKHUE CBOKWCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 Bubmorexa ITOK
pea . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKON JUCCOLMAIITHI
. bubmuorexa [JOK
14 [TonsiTue o rusponuse conen
https://m.edsoo.ru/00add9d4
15 O060011eHNe U cUCTEeMaTU3ALUs bubmmorexa [IOK
3HaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pertrenuie DKCIIEpUMEHTAILHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3a71auy
KonTtponbHnas pabora Ne2 o teme
17 «IIIEKTPOIUTUYECKAS TUCCOIMALHS 1 bubmmnorexa [IOK
p o HHATH. https://m.edsoo.ru/00addec(
XUMHYECKUE PEAKIIUU B PaCTBOPAX)»
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/IMI/I'—IGCKFI)/Ie CBI;fICTBa Ha IpuMepe bubnmorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. CoJisiHast KUCIOTA, bubnmoreka [JOK




XUMHUYCCKUEC CBOﬁCTBa, IIOJIYYCHHE,

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

MIPUMEHEHUE
[TpakTrueckas padora Ne 2 o Teme
20 «TonyueHne COMAHON KUCTOTHI bubmmorexa [IOK
YHCHHE oIl ’ https://m.edsoo.ru/00ade348
U3y4YeHUue e€ CBOMCTB»
Brruucnenust no ypaBHEHUSIM
21 XUMHAYECKHUX PEAKIIUU, €CIIU OJUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHTOoB JIaH B U30BITKE
” OO0m1as XxapakTepucTUKa JIEMEHTOB bubnnoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
2 Haxoxxnenue cepbl U €€ coeIMHEHU I bu6mmoreka [IOK
B IIpUpPOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoji, CTpOEHHUE, bubnuorexa [JOK
dbuznyecKkue 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHas KHCIIOTA,
25 ¢duznyeckue 1 XuMHUYECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
26 MIOJIy4EHUS] CEPHON KUCIIOTHI. bubnnoreka [JOK
XHUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpebl COeAMHEHUSIMU
cepbl
7 Brraucienrne MaccoBoi JOJIH BBIXOIa bubmuorexa [JOK
NPOIYKTa PEaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepuCTHKa dJIEMEHTOB bubnmoreka [JOK
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VA-rpynnel. A30T, pacipocTpaHEHUE
B IIpupoze, GU3nIecKue u
XUMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckKue u

https://m.edsoo.ru/00adeea6

29 XUMHYECKHE CBOMCTBA, MOJyYEHUE U bubmorera [TOK
> HOIYH https://m.eds00.ru/00adf004
pUMEHEHUE
[IpaxTuueckas padora Ne 3 o teme
30 «lTonyueHne amMuaka, U3y4eHHUe €ro bubmoreia HOK
e > YA https://m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas KuCI0Ta, e€¢ (QU3NIecKue U bubnnoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH
aAMMOHHS B KQUECTBE MUHEPATbHBIX

32 0o0peHuii. XUMHYECKOe bubmorexa HOK
yAoop ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH Cpebl
COCTMHEHUSIMU a30Ta
®ocdop. Oxeua pocdopa (V) u

33 @ocgo pHaSI KI/ICJ'I((£)Ta (b(i)I/I:SI/I(IIGZ‘,KI/Ie " bubmorexa HOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue GocdaTos B

34 KaueCTBE MHUHEPAIbHBIX yI00pEHUI. bubnmnoreka [JOK
3arpsi3HEeHUE IPUPOAHON CPEAbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu f)) e gmﬂzecéle U XUMHUYECKHE bubmmorexa [OK

P P e https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yriaepojaa, ux Gpuzndeckune u bubnmuorexa [JOK

XUMHUYECKUE CBOUCTBA.
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DKOJIOTHYECKHE TIPOOIIEMBI,
CBs3aHHbIE C OKcuJoM yriaepoaa (IV)

i bu6mmoreka [IOK
37 VYrosibHag KucaoTa u €€ cou
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padora Ne 4 o Teme

18 "[TonydyeHue yrieKucaoro rasa. bubnunoreka [JOK
KadectBenHnas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[IepBoHavanbHbIe MOHATHS 00
bu6mmoreka [IOK
39 OpPraHUYECKUX BEIIECTBAX KakK O
https://m.edsoo.ru/00aec054¢e
COEIMHEHUSIX YIIIepoa
. bubnuorexa [JOK
40 Kpemuuii u ero coeiuHeHust
https://m.edsoo.ru/00ae080a
[TpakTuueckas pabota Ne 5. Pemenue

41 JKCIIEPUMEHTAJBHBIX 3a/1a4 10 TEME bubnuorexa [JOK
«BaxHeire HeMETaIbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS»

KonTponbHnas padora Ne3 no teme
42 «BaxHeire HeEMETaIbl U UX 1 bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COETMHEHUS»
OO0m1as XxapakTepucTUKa XUMHUUECKIX
AJIEMEHTOB — METAJLIOB.

13 Mertannmuaeckas CBsI3b U bu6mmoreka [IOK
MeTa/UInYeCKas KpUCTaIInIecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4ecKre CBOMCTBA
METaJIOB

44 XUMHYECKHE CBONCTBA METAJIIOB. bu6mmorexa [IOK

DNEKTPOXUMHUYECKHUH Psifl
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HaHpH)KeHPII;'I METAaIJIOB

O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XHMHYECKUX PEaKInil bubmorexa LOK
yp PCAKIUTH, https://m.edsoo.ru/00ael1156
€CJIM OJWH U3 PEareHTOB COJICPIKUT
MIpUMECH
bubmuorexa [JOK
46 IT e e
OHATHE O KOPPOSHI METAILIOB https://m.edsoo.ru/00ael1278
bu6 K
47 [IIenounbIe METAIBI nomorexa O
https://m.edsoo.ru/00aec14b2
43 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnunoreka [JOK
Kanusa https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ac15e8
50 Baxneime coenMuHeHNs KaIbIUI bubmmorexa LHOK
4 H https://m.edsoo.ru/00ael5e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUMN
52 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHMS https://m.edsoo.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme
53 "XEcTKOCTh BOABI U METOIEI €€ bubmmorera [TOK
" A 8 https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
bu6mmorexa [IOK
54 AmroMuHui
https://m.edsoo.ru/00aelc64
AMpoTepHbIe cBOMCTBA OKCHIA U bubanoreka [JOK
55
THAPOKCUIA https://m.edsoo.ru/00aelc64
56 Kenezo bubnmuotexa [JOK
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https://m.edsoo.ru/00ae1d86

OKCI/IIH:I, THAPOKCUABI U COJIM JKEJIE3a

bu6mmoreka [IOK

37 (I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O606IEI6HI/IG A CUCTEMAaTHU3ALN
3HaHUH’
[IpakTuyeckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubnmoreka [JOK
«BaxHeie MeTallibl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIM OJIUH U3
60 peareHToB /1aH B H30BITKE WIH bubnnorexa [JOK
COJIEPKUT TpUMecH. Berunciienus https://m.edsoo.ru/00ael1750
MacCOBOM JOJIH BBIX0JIa MPOAYKTA
peaxkiuu
61 O6O6HUICHI/IG W CUCTEMaTH3aIHs
3HAHUHN
Konrtponsnas pabora Ne4 o teme
62 «BaxxHe#mme MeTalIbl U UX 1
COCTMHECHUS
63 BemecrBa u maTepuansl B bu6mmoreka [IOK
MOBCEIHEBHOM XKU3HU YeI0BeKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEeHNe bubnuotexa [JOK
OKpYKaroIleH cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHnu bubnuoreka [IOK
9KOJIOTUYECKHUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O6o01IeHNE U bubmmoreka [IOK

cHCTeMaTHU3alus 3HaHU!
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67 PesepBHbIil ypok. O0001ICHNE U | bubnunoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011eHNE U | bubnmoreka [JOK
CHCTEeMaTH3alusl 3HaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 63 4

[NPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ I'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxkrmmonepHoe oobuectBo «M3aarenbetBo «IIpocBerienner

» Xumust, 9 kimace/ IN'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxknmonepHoe obuectBo «M3aarenbetBo «lIpocBemienne»

* Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I'., AKiinoHepHoe o01I1eCTBO
«M3narensctBo «IIpocBemenue»

* Xumus, 9 kinacce/ Pymsurtuc I'.E., ®enpaman @.I°., AKiimoHepHoe 00IIeCTBO
«M3marensctBo «IIpocBemenue

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJISA

1. I'abpuensu O. C., Bockooboiinukosa H. I1., SlmrykoBa A. B. HacronbHas kHura
yuntens. Xumus. 8 kii.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

2. T'abpuensn O. C., SmykoBa A. B. Tetpanp 11s1 1a00paTOpHBIX OIMBITOB U
npaktuyeckux padot. 8 ki. K yuebnuky O. C. 'abpuensna «Xumus. 8 kiacey.
M.: dpoda, 2022.

3. lNabpuensu, O. C. Meroauueckoe nocooue k yueonuky O. C. 'aGpuensna
«Xumusi». 8 knace / O. C. I'abpuensiu. — M. : [Ipoda, 2021. — 109.

4. I'abpuensn, O. C. Meronundeckoe nocodue k yueonuky O. C. ['abpuensna
«Xumust». 9 xknace / O. C. T'abpuensin. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHosiornueckue kapTol K yueouuky O. C. ['abpuensina «Xumus. 8
KJ1acc» : Metoauueckoe nocoodue / JI. 1. AcanoBa. — M. : Jlpoda, 2020

6. XuMus : TexHosiornueckue kapTol K yueonuky O. C. 'abpuensna «Xumus. 9
KJacc» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2018

7. Xumus. 8 ki1.: KontpoabHbie u mpoBepouHbie padboThl kK yueoHuky O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YiakoBa u

ap. - M.: Jlpoda, 2022.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

www.pvg.mk.ru onumnuazna "Tlokopu BopoObeBsl rops”
www.hemi.wallst.ru oOpa3oBaTenbHbIN CAUT 711 IKOJIBHUKOB " XuMUS"
www.alhimikov.net 06pa30BaTeNbHBIA CAUT JIJIs1 IKOJIbHUKOB
www.chem.msu.su 371eKTpoHHAast OUOIMOTEKa MO0 XUMUU

www.enauki.ru HHTepHeT- u3ganue A yuurenei "EcrecTBeHHbIe HayKH"
www. I september.ru Mmetoguueckas razera "llepBoe ceHTAOps"
https://myschool.edu.ru/

http://www.chemnet.ru ['azeta « XuMush» 1 callT i yaurtens «5 uay Ha ypok
XUMUN

http://him.1september.ru Enunas komnekuus L{OP: [IpeamerHas koiekuus
«XuMusD

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE
skcriepuMenThl: xumusi. Komnekuust Poccuiickoro o0uieo0pa3oBaTeabHOTO
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Becepoccuiickas onuMIinaia mKOJIbHUKOB 110 XUMUU
http://chem.rusolymp.ru Oprannyeckasi XuMus: 3J1EKTPOHHBIA YUEOHUK I
CPEIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: dJIEKTPOHHBIA YI€OHUK
http://www hemi.nsu.ru OTKpBITBIA KOJUIEIK: XUMUS
http://www.chemistry.ru JlucraniimonHas onummnuaga mno XuMuu:

TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBINA MTPOCKT.
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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