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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U ¢ y4€TOM KOHIICTIIMKM TPETNOoJaBaHus yd4eOHOTO TMpeaMeTa «XuMHS» B
oOpa3oBaTenbHBIX opranu3anusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOILIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTrO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
npeaycMaTpUBaET paclpeielieHue €ro Mo KilaccaM M CTPYKTYpUPOBAHHE IO
pazzienaM M TeMaM MPOrpaMMbl TIO XHMHH, ONPENESeT KOJIWYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEIOBATEIPHOCTh ~ M3YYEHUS XUMHH C y4€TOM  MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM  y4€OHOro  Mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, OMNpeAesisieT BO3MOXKHOCTH TMpeaMera  JiJist
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIIero oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yapTaraMm oO0y4YeHUs] XMMUU Ha YPOBHE 1ieJIeld U3y4eHUs MpeaMeTa i OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEILHOM JEATEIbHOCTU OOYYalolerocs IO OCBOCHUIO
y4e0HOTO coIepKaHusl.

3HaHMEe XWMHH CIY)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4aromnierocsi, ero MnpeACcTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UTparOT (POpPMHUPYEMbIE XUMHUEHW MPEACTaBICHUS O B3aUMOIIPEBPAILICHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPrEeTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopmMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaromMxcs, HABBIKOB HX CAMOCTOSTEIBHOW Y4EOHOW  JACSITEIBHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €JMHCTBO MPUPOABI U YEIIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJarOITHXCS;



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHMSM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOyYE€HUH XHUMHUU OOECHEUMBAIOTCS CHEIU(PHUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEeAarormyecKu
aJanTUPOBAHHBIM OTpa)KeHHUEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHHUs OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMHUCS CHCTEMBI TMEPBOHAYAIBHBIX TMOHATHN XWUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OpTraHUYECKON XHUMUHU.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU C(POpPMUpPOBaHA HAa OCHOBE
CUCTEMHOro moaxoaa Kk €€ mn3ydeHuro. CopepikaHHue CKIAJbIBAETCS U3 CHUCTEMBbI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. O0e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 TPHUHIIUITY
MOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHS:

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

— Ilepuoanueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpelcTaBieHUd 00 AIEKTPOJUTHUYECKON JIMCCOIMAIlMU BEIIECTB B
pacTBopax.

Teopernyeckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHUS ¥ BO3MOKHOCTEH MPAKTUYECKOTO IPUMEHEHHUS U MTOTYUYEHHUS NU3Y4aeMbIX
BEILECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IPEJICTABJICHNUS O XUMHUYECKOW COCTAaBIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOJUT C MPUBJIICUCHHEM 3HAHUU W3
paHee M3YUYEHHBIX yueOHbIX mpeameToB: «Okpyxaromuii mupy», «buonorus. 57
KJIacCh» U «Pu3uka. 7 Kinacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHHWE 3HAHWN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JeATETbHOCTH YEeJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbI. 3a7aua
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUHU CUCTEMbl XUMUUECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MMOJIO0KEHUN, JOCTYITHBIX
00001IeHnI T MHUPOBO33PEHUECKOTO XapaKTepa, si3blka HAyKH, B MPUOOIICHUH K
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HAayYHbIM METOJaM MO3HAHUS MPHU U3YYEHHH BEIIECTB U XMMHUYECKUX PEaKIHil, B
dbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENFHOCTH, OCBOCHUHU MPaBHII
0e30MmacHOro o0paInieHus ¢ BEMIECTBAMU B TOBCEITHEBHOM KU3HH.

[Ipy M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HAaYEHUE MPUOOPENH TaKHe 111, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHSATUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJIEHHOCTb OOy4YeHUSI Ha  CHUCTEMaTHYECKOE MPUOOIIECHUE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATENBHON JEATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MTPUOOPETEHUIO 00YUatOUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOTIO3HAHUA, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (opmupoBanue oOmEeNd @QYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH, B TOM YHCJIE YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKPYXAaIOIIEr0 MHpA, UCIOJIb3ys 3HAHUS W OMbBIT, MOJIYYCHHBIC MPU H3YYCHHUU
XUMUH, IPUMEHATH UX MPHU PEIICHUU POOJIeM B TOBCETHEBHOM KU3HU U TPYIOBOM
JIeSITEIbHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHU,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJi BBIPAOOTKH IKOJIOTHYECKHU
1e71eco00pa3HOro TOBEICHUSI B OBITY W TPYJOBOM JAEATEIBHOCTH B LEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl M HAMPABICHHOCTH JATbHEUIIETO
oOyJeHus.

Oo1ee yKnciio 4acoB, OTBEAEHHBIX JIJIS U3YUEHUS XUMUHU HAa YPOBHE OCHOBHOTO
oOmero obOpa3oBanus, cocrabisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).
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COJEPKXAHUE OBYUYEHUA

8 KJIACC

[lepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumuu. Posib XMMUU B KU3HU 4YelIOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BenlecTB. [loHsATHE O MeTOAax MO3HaHMS B XUMHUHU. UMCTbIE BEIIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEei.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE 3JeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumnyeckasi Gpopmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aToMHast Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHasi Macca. MaccoBasi 10711 XUMHUUECKOTO 2JIEMEHTA B COSIUHEHUH.

KonunuectBo BemectBa. Moabs. MonsipHas Macca. B3auMocBs3b KOJIMYECTBa,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKasi peakiuus U e€ MpU3HaKH.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHYeckue ypaBHeHMs. Kiaccudukanus
XMMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHMs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW IMOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaToOpHbBIM O00OPYJIOBAHUEM, U3YYEHHE U ONUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
¢uznyeckux (IUIaBI€HHWE BOCKAa, TasHUE JIbJla, pAacTUpaHUE caxapa B CTYIIKE,
KUTICHWE W KOHJCHCAIUS BOJbBI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATHUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE Mela C KHCIOTON) SABJICHUH, HAOII0IeHUE U
ONKCaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuuil (pas3iiockeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIPOKCHIa
menu (1) mpu HarpeBaHuu, B3auMojiciicTBHE Xkee3a ¢ pacTBopoM cosu meau (1),
U3y4YeHUE CIOCOOOB Pa3JeNeHHs] CMECEH: C MOMOILBI0 MAarHuTa, (UIBTPOBAHUE,
BbIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHON
CONMM, HaONIOAGHHE W  ONHMCAHHWE  PE3yJbTaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJeH MOJIeKys
(I1IapOCTEPKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BelllecTB

Boznyx — cMech razoB. CocrtaB Bo3ayxa. Kucimopon — smeMeHT U mpocToe
BelecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakumu TopeHusi). Oxcunapl. [Ipumenenne xucmopoma. CrocoObI
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MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAupUKaIus KUCcaopoaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakUuuu. TOIUIMBO: yroib M METaH. 3arps3HEHHE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3NYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTy4ueHus. Kuciorsr
Y COJIH.

MoutsipHbIil 00BEM Ta30B. Pacu€Thl 0 XUMHUYECKUM YPABHEHHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBopuresb.  PacTtBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jis BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4YelloBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxkainusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpazyronue. Homenknatypa oxcugoB. Du3nueckue H XHUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcunoBanus. Kimaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHud. HoMeHknatypa ocHoBaHui. DPU3HYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. @usnyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCHOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. Homenknatypa cosieii. @u3n4eckue 1 XMMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnyeckas CBSI3b MEKY KJIaCCAMU HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W H3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
npeKpaileHus ropeHus (moxkapa), 03HaKOMJICHHE C 00pa31iaMy OKCUJIOB M OTTMCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAHHWE, pPACMO3HABAHUEC W W3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozsmoxHo
UCITI0JIb30BAaHUE BUIECOMATEPUAJIOB), HAOIOACHHE 00PA3I0B BEIIECTB KOJIUYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHMS BEIIECTB C Pa3IMYHOMN
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJIECHCTBUE BOJABI C METaIaMU (HATpHEM H
KaJbliueM) (BO3MOXXHO HCIOJb30BaHUE BHJICOMATEPHANIOB), HCCIEIOBAHUE
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00pa31l0B HEOPTraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOEHUE U3MEHEHMUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIEIOYEH, N3YUEHNE B3aUMOJECHCTBUS
okcuna meau (1) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT ¢ METajulaMu, peakiui
HEUTpANIU3alMU, TOJYYE€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTaJljla IPYyTUM U3 pacTBOpPA COJIM, PEIICHUE HKCIEPUMEHTAIIBHBIX 33/1a4 110 TEME
«BaxHeiine KIacchl HEOPTraHUYECKUX COCTUHEHUIN.

Iepuonnuecknii 3akoH u Ilepuoamueckasi cucreMa XHMHYECKHX
aemMenToB JI. WU. MenpeneeBa. CtpoeHue atomMoB. XHMHYECKasi CBA3b.
OxucANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIIMU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX djeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEIOYHO3EMENbHbIE METalIbl,
TaJIOT€HbI, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yloT aMPOTEpPHBIE OKCHIBI
U TUAPOKCHUJIBI.

[Tepuonuueckuii 3akoH. [lepuoanueckasi cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. Kopotkonepuonas u jiuuHHonepuoanas popmsl [lepuoanyueckoi
cucreMbl xumuueckux sneMeHToB JI. WM. Menneneesa. Ilepuoasl u rpyIimsl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIbI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oromnel. DnekTponsl. CTpoeHue
AJNEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoit cucremsl J[. M. MenneneeBa. XapakTepUCTUKAa XUMHUUYECKOIO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHUMHUYECKUX DJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IpyImaM U epuoaam.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHass (TOJisipHAss W HEMOJISIPHAs))  CBSI3b.
DNEeKTPOOTPUIATETbHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iporiecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

M3yueHHe OOpaslloB BEHIECTB METAUIOB M HEMETAJIOB, B3aMMOJCHCTBUE
TUAPOKCUIA ILMHKA C pPAacTBOPAMHM KHCJIOT M UIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M NP U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS. 4epe3 HCIOJIb30BaHHE KaK OOIIMX €eCTECTBEHHO--HAYYHBIX
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MOHATUM, TAK W MOHATHM, SIBJISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO1ue ecTecTBEeHHO--HAyUHbIE MOHATHS: HAYYHBINH (DaKT, TUIIOTE3a, TEOpHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MepPUOIUIHOCTh, HAOIOIEHNUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaZOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUH 3apsil, BEIIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSHUE BEIECTBA, ra3, (U3WYECKHUEe BEIUYMHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE MTOPO/IbI, TOJIE3HbIE
MCKOIIa€MbIE, TOIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHYECKasi peaKIHs

[lepunonnueckuii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKUX 3JIEMEHTOB MEPBbIX TPEX NEPUOIOB, KAJIHS, KAJIBLIUS U X COCTUHEHUN
B COOTBETCTBUM C TIOJIO)KEHHEM »3JeMeHTOB B Ilepuoauueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBAa: BHJBI XUMHUYECKOW CBS3U. THIIBI KPHUCTAJUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIaccaM HEOPTraHUYECKUX
COEJIMHEHHI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanysa XuMUYecKuX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YHUCITy
¥ COCTaBy YYAacCTBYIOIIMX B pEAKIMHM BEHIECTB, MO TEIUIOBOMY 3(deKkTy, 1o
U3MEHEHUIO CTETEHEN OKHCIEHUS XMMHUYECKHX 3JIEMEHTOB, 0 OOpaTUMOCTH, 10
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUUYECKUX peakuusx. [[oHATHEe 0 TOMOI€HHBIX M T'€TE€POre€HHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIUSIOIINE HAa CKOPOCTh XHMHUYECKOW PEaKUWH W IOJIOKEHUE XHUMHYECKOTO

paBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIHMil C  HCIOJb30BaHUEM  MeETOJa
AIIEKTPOHHOTO OajaHca.
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Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
xuMHueckoil cBa3u. Crenenpb qucconuanuu. CUIbHbBIE U CIa0ble STIEKTPOIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIeH B CBETE MPE/ICTABICHUN 00 AIEKTPOTUTUUECKOMN TUCCOIUAIUH.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPHUCTALNIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmaza), CIOKHBIX BELIECTB
(xJopuaa HaTpus), UCCIEOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOU PEAKIUU OT
BO3JICHCTBUS  pa3iMYHBIX  (PAKTOPOB, HCCIEAOBAHHUE DIEKTPOIPOBOIHOCTH
pPacTBOPOB BEUIECTB, MTPoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0OUEH U conel (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, WILTIOCTPUPYIOIIMX
OpU3HAKU TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHuE OCajKa,
BbIJIEJICHUE Ta3a, OoOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUil (FOpEHUE, pPEeaKIUu pa3lIoKEeHUS,
COCJIMHEHHUS), pACIO3HABAHHE  HEOPraHWYECKMX  BEIIECTB C  MOMOIIBIO
KA4EeCTBEHHBIX PEAKLIMNM HA UOHBI, PEIICHUE DKCIICPUMEHTAJIBHBIX 3a/1a4.

HemeraJyibl 1 MX cOeIMHEHHU S

OO6mrast xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (PU3HUECKHe CBOMCTBA MPOCTHIX
BEILECTB — rAJION€HOB. XMMHUYECKHE CBOMCTBA HA PUMEPE XJI0pa (B3aUMOIEHCTBHE
C MeTajulaMM, HEMeTaJlaMH, wiesnodamu). Xsopoonopod. ConsHas KUCIOTa,
XMMHUYECKHE CBOMCTBA, IIOJy4YeHUE, IpuMeHeHue. [lelictTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesloBeKa. BaskHelme X10puabl U UX HAX0XKICHUE B
IIPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCTIOPOia
U cepbl. XUMUYECKUe cBoicTBa cepbl. CepoBOIOPOJ, CTPOCHUE, (PUBHYECKUE U
XUMHUYECKUEe cBOMCTBA. OKCUABI CEpbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHIIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KHUCIOT M crneruduueckue). XUMUYECKUE pPEaKlrH, JEKAlUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOJy4YeHusi CepHOM Kucnotbl. [IpuMeHeHue cepHOu
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAayeCTBEHHAas peaklus Ha CyJab(}ar-HoH.
Haxoxnenue ceppl U €€ COCOUHEHUN B IPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXarolel Cpelbl COCOUHEHUSIMHU Ccepbl (KHUCIOTHBIE JOXAM, 3arpsA3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 TIPEIOTBPAIIICHHS.
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OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmnbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
buznyeckrue u XMMHUYECKHE CBOMCTBA, MoJyuyeHue U npuMenenue. Conu aMMOHUS,
ux QU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenu(puIecKue).
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHHUS B KQU€CTBE MUHEPAJIbHBIX YI00PEHUIA.
XHUMHUYECKOE 3arpA3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauu docdopa, puznyueckre U xumudeckue cporictBa. Okcua docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, MOJIYYCHUE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI0OPEHHIA.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIEpO/], AJFIOTPOIIHbIE MOAU(DUKALINY,
pacnpocTpaHeHUe B NMpUpoe, (pusnueckue 1 XUMUUYECKUE CBOMCTBA. AncopOuus.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (uU3MyYecKue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJY4YEHUE U
IpUMEHEHHE. DKOJIOTHYecKue NpoOiieMbl, CBs3aHHbIe ¢ okcHaoM yriepoaa (1V),
TUIOTEe3a TJI00AJBHOrO TMOTEIUIEHUSl KiuMaTa, MapHUKOBBIM 3¢ dekT. YromapHas
KHCIIOTa U €€ COJM, UX (PU3NYECKHEe UM XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-WOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO3UCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TAHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[IpupogHble HMCTOYHUKHA YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Tra3, HEPTh),
NPOAYKThl UX mepepaloTku (OEH3MH), UX pPOJb B OBITY U HPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILLIECTBAaX: KMpax, OejKax, yriieBojax — U ux
poJiM B JKH3HM UEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COCTMHECHUM.

KpeMHuuii, ero ¢usnueckue U XHUMHUYECKHME CBOMCTBA, IMOJIy4YEHUE U
npumeHeHnue. CoeMHEeHHs KpeMHHUs B mpupojie. O01re npeacraBieHus 00 OKCue
kpemuus (1V) u xpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BakHeie CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IEeMEeHT, OeToH, xene300eToH. Ilpobiembl ©6€30MacHOrO  UCIOJIb30BaHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIOJEHIE NMPU3HAKOB
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UX TPOTEKAHMsI, OMBIThL, OTpa)Kalwliue (QU3NYECKHUe M XHMMHUYECKHE CBOMCTBa
raJIOTEHOB M UX COEIUWHEHUW (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl M €€ COEAUMHEHUSMU (BO3MOXKHO HCHOJB30BAaHUE BHJIEOMATEPUAIIOB),
HaOJII0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHUCIIOTHI, U3YYEHUE XUMUUECKIX CBOMCTB pa30aBI€HHON CEpHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
NpOTEKaHusl, O3HAKOMJIEHHE ¢ (PM3MYECKUMHU CBOMCTBaMH a30Ta, (ocdopa U uX
COEJIMHEHUN (BO3MO>KHO MCITOJIb30BAaHUE BUIEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacrno3HaBaHUE U U3YYCHUE
CBOMCTB aMMHaka, MPOBEACHUE KAYECTBEHHBIX DPEAaKIMi HAa HOH aMMOHUS U
docdar-uoH W uU3ydeHHWE TPHU3HAKOB UX MPOTEKaHHUS, B3aMMOJCHCTBHE
KOHLIEHTPUPOBAHHONW Aa30THOM KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPUAIIOB), HM3Y4YEHHE MOJEIEH KPUCTAUIMYECKUX pElETOK anmasa,
rpadura, (QymiepeHa, O3HaAKOMIIEHHE C IPOLECCOM aJcopOLUU pPacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NIPOTHUBOras3a, IOJIyYEHUE,
coOupaHue, pacrio3HaBaHUE M U3YUYEHUE CBOMCTB YIJIEKHCIOrO Ta3a, MpPOBEACHUE
KAUECTBEHHBIX PEAKIMI Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJICHME C TMPOAYKUHMEW CUIMKATHOW MPOMBIILICHHOCTH,
pELIEHUE SKCIEPUMEHTANBHBIX 3a7ad Mo Teme «BakHeilline HeMEeTauIbl U HX
COEJIMHEHHUSD.

MeTtasiibl U MX COeAUHEHUS

OO01ast XxapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosiokeHuss B llepuogmueckon cucreme xumuyeckux diaemeHtoB [ .
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTauioB. Meraundeckas CBsi3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKUH  PAX
HaMpspKeHU MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. OO0uue
ciocoObl mosydeHus MetaioB. IloHsTHEe O KOppO3MM METauIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI UX OT KOppo3uu. CriiaBsl (CTallb, 4YyTYH, JIOPATIOMUHUM, OpPOH3a)
U UX PUMEHEHUE B OBITY U TIPOMBIIINICHHOCTH.

[{enounble MeTaJIbL: MoNoXkeHue B llepuoguueckoil cucreMe XMMUYECKUX
anementoB JI. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXJIECHHUE B IPHUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUIBI HaTpust M Kanusd. [IprMeHeHHe MIeIOYHBIX METAUIOB U HUX
COEJIMHEHUH.

[IlenoyHO3EeMENBHBIE METAUIBI MarHud W KaJIbLIMK: TIOJIOKEHUE B
ITepnoanueckon cucreMe xumuueckux 3yemeHToB . . MenaeneeBa, ctpoeHue nux
aTOMOB, HaXOXJAEHUE B pupoae. Pu3nuecKrue 1 XUMHUYECKHE CBOKWCTBA MarHus
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KaJibITusl. BaxkHeiime coeiuHeHnsl KanbIus (OKCHI, TUAPOKCHI, COJn). JKECTKOCTH
BOJIbI M CIIOCOOBI €€ yCTpaHEeHUS.

AmoMuHUN: TIosioxkeHue B [lepuoandeckoi cucreMe XMMUYECKUX JIEMEHTOB
J. . Menneneesa, cTpoeHHue aTtoma, HaxoOKJIE€HHE B npupone. Pusndeckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
AJTIOMUHUS.

Keneso: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE aroMma, HaxoxzaeHue B npupoae. Ddusnueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesza
(1), ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3laMu METAUIOB W CIUIABOB, HX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UU  METALIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCUCTBUS OKCHIA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO WCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllEcCa TOPEHUS JKEeJe3a B KUCIOPOJIE
(BO3BMOXKHO  KCMOJIb30BAHHE  BHUJIECOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEAKIMI HA MOHBI: MarHUs, KaJIbIIUsA, aTIOMUAHUS, TMHKA, xere3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHuE IPOIECCOB OKpAIMBAHUS
IUIAMEHU HWOHAMHU HaTpusl, Kaldus M Kaiblusid (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS U
TUJPOKCUJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 1o teme «Baxuelue
METAJLTBI U UX COSTUHCHUSI.

XuMHS M OKPYXKAOLIAS Cpeaa

BemectBa m Marepuanbl B IOBCEIHEBHOM >XKM3HM 4YeJOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeesnbHas IOomycThUMas
KOHIIEHTpaius BeuecTs, nainee — [1/1K). Ponb xuMuu B pemieHnn 3KOJIOTMYECKUX
po0Iem.

Xumuueckuii IKcnepumenm:

M3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepualbl).

MesricnpeomemHnuwle céasu

Peanuzanus MEXNpeIMETHBIX CBsI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O IIUKJIA.
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OOmue ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, KIacCUPUKalUs, TEePUOJUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHUE, MOJCTb, SBICHHUE, IMaPHUKOBBIN
3¢ (dEKT, TEXHOIOTHS, MAaTEPHUAITBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOTIHI,
PaMOaKTUBHOCT, MOJIEKYa, IIEKTPUICCKUI 3apsi, TIPOBOTHHKH,
MOJIYIPOBOJHUKH,  TUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAJUTHUECKAs
peméTKa, CIUIaBbl, (PU3UUYECKUE BEIWYUHBI, SAMHHUIIBI W3MEPECHHs, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE31b1, COTTHIIE.

buonorust: ¢orocunTes, npixanue, Ouocdepa, SKOCHCTEMa, MUHEPAIBHBIC
yIOOpEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TTOPO/IbI, MOJIE3HBIC
HCKOIIaeMbI€, TOTJIMBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEIILHON JEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA M JAyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CHCTEMOM TO3WTHBHBIX IIEHHOCTHBIX OpPHUEHTAlUh U
pacIIMpPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAWI0, MOHWMAaHUS 3HAYEHUS XMMHYECKOM HAYKH B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
[IEPEIOBBIX JOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHUS] O COUMAIBHBIX HOPMAaX MW MNOPABWIAX MEKIMYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIENOBATENLCKOM, TBOPYECKOW W JIPYTUX  BHJIAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJIHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aMMOIIOMOIIY B TIPOIIECCE ITON yUeOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ IIOBEJACHME M TMOCTYIKM CBOMX TOBApUIIEH C NO3UIMM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YUETOM OCO3HAHUSI TOCIEACTBUH MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U COCTABJISIOLIME
OCHOBY 11 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMUHU, HEOOXOJIUMBIE I OOBSICHEHUS HAOIIOJAaEMBIX MPOIIECCOB U SBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYpPhI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMM, CIIPAaBOYHOMU
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JUTEPATYPOU, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOTUH;

WHTEpPEC K OOYYECHHWIO W TIO3HAHUWIO, JF0003HATEIHHOCTh, TOTOBHOCTH M
CIIOCOOHOCTh K  €caMOOOpa3OBaHWIO, TPOCKTHOW W  HCCIEIOBATEIHCKOU
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JaJIbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE TIICHHOCTH JKWU3HHM, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE TMOCIEACTBUH M
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJAMMOCTU COOJIONEHUs TpaBWi OE30MaCHOCTH TMpU OOpallleHUd C
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU JKU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUI0 TTpodeccuil 1 TpyJa pa3auyHoro poja,
yBaXEHUE K TPYAY U pe3ysibTaTaM TPYI0BOM I€ITEIbHOCTH, B TOM YHCJIE Ha OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XUMHHM, OCO3HAHHBIM  BBHIOOP
WHIUBUTyAIbHON TPAeKTOPUHU TMPOAOIKEHUS 00pa30BaHUs C YIETOM JIMIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpohecCUOHATBLHOM AESTENHHOCTA U Pa3BUTHsI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCA B MPOGECCHOHAIBHON Cpelie;

6) 3K0JI0rMIeCcKOr0 BOCIIUTAHUSI:

HKOJIOTHYECKH IeJIecO00pa3HOe OTHONIICHHUE K IPUPOAC KaK HCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IMOHMMAaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecCKOMY M TICHXHMYECKOMY 370pPOBBIO, OCO3HAHWE IIEHHOCTH COOJIIOICHMUS
npaBuiI 0€30MMaCHOTO MTOBECHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIHSX,
YTPOKAFOIINX 3I0POBBIO U )KU3HU JTIOJICH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEW MPUPOJIHONU CPEIOM, ISl IIOBBIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KYJNbTYphl, OCO3HaHUS TJ00albHOTO  XapakTepa
DKOJIOTHYECKUX TMPOOJEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTHYECKOTO MBIIIICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B MTO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHOU ITPAKTHUKE.

METANIPEJMETHBIE PE3YJIBTATDI

B cocraBe MeranmpeaMETHBIX PE3YNbTaTOB BBIICISIOT 3HAYMMBIC JISI
(dbopMHpPOBaHUS MUPOBO33PEHHUS OOIICHAYYHBIC TIOHITHS (3aKOH, TSOPHS, TPUHITHII,
rumnore3a, (akT, CHCTEMa, TMPOIECC, OSKCIEPUMEHT | JIPyroe.), KOTOpbIE
UCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM
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HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT0O3HABATENIbHbIE,
KOMMYHUKATHUBHBIC, PETYJIATHUBHBIC), KOTOphIE 0OEcleurnBaloT (QopMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUJITAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUS HWCIOIb30BaTh MPUEMBI JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUH
3HAHWH: PACKPBIBaTh CMBICT XUMHUYECKUX TIOHSITHH (BBIIETSATH MX XapaKTEPHBIC
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMU TIOHSTHSIMH), UCIOJIB30BATh
MOHATHS 111 OOBSICHEHUS OTJIEIBHBIX (PAKTOB M SBJICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHABIMBATh TMPUIUHHO-CIICJACTBEHHBIC CBS3U MEXIY OOBCKTAMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHIYKTUBHBIC, ACTYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (NIPEAMETHBIE U
MeTaIpeMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbIC B XUMHUHA MOJCIIbHBIC TIPEICTABICHUAS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHu4eckas (opmylia W YypaBHEHUE
XUMHUYECKON peaKIuu — MpU PEIICHUH Y4eOHO-TT03HABATEIbHBIX 33714, C YUETOM
ATUX MOJIENBHBIX TPEJICTABICHUN BBISBISATh U XapAaKTEPU30BATh CYIIIECTBEHHBIC
MIPU3HAKN M3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XMMHUYECKUX PEaKITUH,
BBEISIBIIATH  OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3HM U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUSIX.

ba3oBble ucciaeaoBareibCKue 1eUCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBBI ISl (POPMUPOBAHUS TUIIOTE3BI TTO TIPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKIICHHUIA

NpPUOOpPETEHUE OMbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMH W TIPOBEJICHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, yMEHHE HaOMoJaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
0 MpoJIeTITaHHOM padoTe.

Pabora c undopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH U WHTEPHPETUPOBATH HHGOOPMAIIHIO
pPa3IMYHBIX BHJIOB U ()OPM MPEACTABICHUS, TTOJYyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;
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YMEHHME NMPUMEHATh PA3IUYHbIE METOJbI U 3alpOChl MPU IOUCKE U OTOOpE
MHPOpPMAILlMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX MJIs BBIIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEIEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BaHUS  HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTHUBHOT'O MCIIOJIb30BAHMSI PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpeACTaBICHUS UH(OpPMALIUU U
WUIKOCTPUPOBATh pElIacMble 3aJa4yd HECIOKHBIMHA CXEMaMH, JAuarpaMMaMu,
npyrumu popmamu rpaduku U UX KOMOWHAIUSIMUY;

YMEHUE UCIOJIb30BaTh MW AaHAIM3UpOBaTh B Ipolecce Yy4eOHOH U
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYIKAIOIIEW IMPUPOIHOU
CpEBbL.

KoMMyHUKAaTHBHbIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:

YMEHMsI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYIECTBY
oOcyxgaemMol TeMmbl, (OPMYIMPOBATH CBOM MPEIVIOKEHUS OTHOCUTENIBHO
BBIIIOJTHEH U [IPEIJIOKEHHOM 3a/1a4u;

YMEHHSI  NPEACTABIATH  IOJYYEHHBIE  PE3yNbTaThl  IO3HABATENBHOMN
JNEATEIBHOCTH B YCTHBIX M IMCBMEHHBIX TEKCTaX; JeJaTh IPE3EHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (71a00paTOpHOTO OMNbITa,
71a00paTOpHOI pabOTHI [0 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

yMEHUSI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
ITIO3HABATEJIBHOM W MCCJIEAOBATEIBCKOW  NESATENBHOCTH  IIPU  PELICHUU
BO3ZHMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COIrJIacOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUSI
COBMECTHBIX JEHCTBUM, OIPEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U IPYTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACIATh LEIU IEATEIBHOCTH, IUIAHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTeTbHOCTh, BBIOUpaTh Harbosnee d3pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
MTO3HABATENBHBIX 3a/1a4, CaMOCTOATENIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUA TPH BBINOJHEHUM 33JaHAA C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHUBATH COOTBETCTBHUE IIOJYYEHHOI'O pe3yJbTaTa 3asBICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUHU 3aJaHUMN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTATOB IO OCBOCHHUIO 00s3aTEIbHOrO
CollepKaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJIETISIIOT: OCBOEHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAaHUS, YMEHHUS U CIOCOOBI



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

JnercTBul, crnenuduueckue A IpeAMETHONM o0nactu  «XUMHS», BB
JNEATEIBHOCTH MO  TMOJYYEHHID HOBOIO  3HAaHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX IMOHSATHUNA: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEHIECTBO, CMECH
(oIHOpOIHAsT M HEOJAHOPOHAs ), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMHUYCCKas PEaKIus, KiacCu(UKaIus peakiuid: peaKiuu
COCIMHEHUSA, PEaKIMU pPa3JIOKEHUs, PEaKIMu 3aMElICHUs, pPEeakiuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON Ah(EKT peakiumy,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalIb, paJuyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIPHAS] KOBAJICHTHAsI CBSI3b, HOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOpP, MaccoBas JOJs BeIEeCTBa
(TpolLieHTHAs! KOHIIEHTPAIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU OMKMCAHUY BEIIECTB U UX MPEBPALICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlIeHHs (popmyn
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJAcCy COEOUHEHHU MO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Mennaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKON 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX MoJioxkeHus B llepronnueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTaJIpo;

e ONHUCHIBATH W XapakTepuszoBaTh TaOMUuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMMHYECKHUX OJJIEMEHTOB: pa3iuyaTh I[OHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maieie u
OOJIbIIIME TIEPUOJIbI, COOTHOCUTh OO0O3HAUCHMS, KOTOpPhIE HMEIOTCA B
tabnune «llepuoauueckass cucteMa Xumudeckux osjemeHToB [J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sapa, o01ee Yucio 3IEKTPOHOB U
pacrpejiesieHue UX MO AJIEKTPOHHBIM CIOSM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuud (10 YMCIy W COCTaBy YYAacTBYIOLIUMX B pPEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKHME CBOMCTBA BEIECTB
pPa3IUYHBIX KJIACCOB, MOJATBEPXkAAsi ONUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKUX MPEBpallleHUd B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO 3jeMeHTa 1o (opMysie COEIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOAUTH PACUYETHI 10 YPAaBHEHHUIO
XUMHUYECKOMN pPEaKInH;

IIPUMEHATH OCHOBHBIE OIEPALIN MBICIIUTEIBHOMN IEATEIBHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE MPUYUHHO--CJIECACTBEHHBIX CBS3€H — [JI1 U3y4YEHUs CBOICTB
BEIIECTB M XHMHMUYECKMX PpEaKIUil, €CTECTBEHHO-HAyYHbIE METOJbI
NO3HaHUs — HAOIIOJEHUE, M3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peaJibHBINA U MBICIICHHBIN);

CJIEI0BATh IPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U U JIa0OPaTOPHBIM
o0opyZoBaHMEM, a TaKXe NpaBuwiaM oOOpalleHHs] C BEIIeCTBaMU B
COOTBETCTBUM C HWHCTPYKLUUSMU IO BBINOJHEHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX ONBITOB IO MOJYYEHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(BoopoJia M KHCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHOU
MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M INPOBOJUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C MTOMOIIBI0 UHAUKATOPOB (JIakMycC, peHOoI(pTaIenH, METUIIOPAHXK

U JIpyTHeE).

K xoHIy 00yueHus B 9 kj1acce npeIMETHbIE PE3YIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHSATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTUOH, aHWOH, IPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYeCcKas CBs3b, TEIUIOBOU >PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTHYECKAS IUCCOLMALUSA, PEAKIUH HOHHOIO
oOMeHa, Karaau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMbIe U
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HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIU,
am(pOTEepHOCTH, XUMHYECKast CBSI3b (KoBaJIeHTHa, MOHHAs,
MeTajuInYecKasi ), KpUCTAINYECKask pelETKa, KOPPO3HUs METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW pEaKUWu, MPEAEIbHO JOMYCTUMAasi KOHLIEHTPALUS
ITJIK BemiecTBa;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKUX TOHSITUH W
MPUMEHSITH 3TU TIOHSATUS MPU ONMKMCAHUU BEUIESCTB U UX MPEBPaIICHUN;

e UCIOJB30BaTh XHUMHUYECKYIO CHMBOJHKY JJISI COCTaBIECHUS (HOpMYI
BEILIECTB U YPABHEHU XMMHYECKUX PEAKIIHIA;

e OIpPEIETATH BAJEHTHOCTD U CTENEHb OKUCIICHUS XUMUUYECKUX JJIIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K
ONpeAeNnEHHOMY KJAacCy CO€IMHEHUW 1o (opmyiaMm, BHJI XHUMHYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpelbl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILECTBA,

e packpbiBaTh cMmbIci [lepuonnueckoro 3akonHa JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynmna)» U «modoyHas
noarpynna (b-rpynma)», manbsie u OOJbIIME MEPUOJIBI, COOTHOCHUTH
0003HaYeHUs1, KOTOPbIE UMEIOTCA B IEPUOINYECKON TaOIULE, C YNCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsa AApa, oOllee 4YuCiIo BJIEKTPOHOB U paclpeleieHue HX 10
ANIEKTPOHHBIM CJIOSIM), OOBACHATH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIUHEHUHN B Tpejenax MajblX MEPUOJIOB U
INIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

e KJIACCHU(PUIIUPOBATh XMUMHUYECKHE AJIIEMEHTHI, HEOPTaHUYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHCIy U COCTaBYy YYACTBYIOIIMX B pPEaKIHH
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB);

e XapakTepu30BaTh (OMHCHIBATH) OOIIME U CHCIUPUICCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUM COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

e COCTaBJSITh YpPAaBHEHHS DJEKTPOJUTUYECKOW AUCCOLMALMMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIMA MOHHOTO
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oOMEHa, ypaBHEHHUS peakUuid, MOATBEPKIAIOIUX CYLIECTBOBAHUE
TEeHETHUYECKOM CBSI3U MEXKy BEIlIECTBAMU PA3IMUHBIX KJIACCOB;

e pacKphIBaTh CYIIHOCTh OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca STUX PEeaKIIHii;

e TMPOTHO3UPOBATH CBOMCTBA BEIECTB B 3aBUCHMOCTH OT HUX CTPOCHMUS,
BO3MOYKHOCTH TMPOTEKaHUSI XUMHUYECKHUX TMPEBpAlICHUN B pPa3IMYHBIX
YCIIOBHSIX;

e BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChI BEITIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JeMeHTa Mo (opMyrne COeAMHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XUMHUYECKOH peaKInu;

e coOJroAaTh MpaBUIa MOJb30BAHUS XUMUUECKOH MOCY 101 U 1a00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHUuss C BEIIECTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka u yrieKucioro rasa);

e TPOBOJUTH PEAKIINH, TIOITBEPKTAOIINEC KAUECTBEHHBIA COCTAB PA3TMYHBIX
BEII[ECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIWI-,
kapbonat-, (docdar-, cunukar-, cynbdar-, TUAPOKCUI-UOHBI, KATHOHbI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJUIOB, NMPHUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIIECTB;

e TPUMEHATH OCHOBHBIC OTICPAIIMH MBICITUTEIILHON ACSITCIIBHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYHUHHO-
CJICICTBEHHBIX CBSI3€d — JIJI1 U3yUYEHHs] CBOMCTB BEIIECTB U XMMHYECKUX
peaKkiuii, eCTECTBEHHO-HAy4YyHbIE METOAbl TMO3HAHUSI — HaAOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



,ﬂ,OKyMEHT noanucaH 3ﬂeKTp0HHOﬁ noanuncblo.

TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacoB
Ne HaumeHoBaHue pa3jiesioB u dueKkTpoHHbIe (LM (POBbLIE)
KonTposabHbie IpakTnyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pasznea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 9 bubnnoreka IIOK
' MPAKTUYECKOU NEeSATEILHOCTH https://m.edsoo.ru/7f41837c
YeloBeKa
BemecTBa 1 xuMuueckue bubnnoreka IIOK
1.2 15 1 0
peakuuu https://m.edso0.ru/7f41837c
Wroro mo paszneny 20

Pa3nea 2. Bakneiimme npeacTaBuTe/ Il HEOPraHMYECKHUX BelIEeCTB

21 Boznyx. Kucnopoz. [lonsitue 6 0 0 bubmuoreka [JOK
00 okcHuaax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonsatue o kucinorax 8 0 1 bubnnorexka HOK
U COIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
OCHOBAHMSX https://m.edso00.ru/7f41837c
94 OCHOBHBIE KJIACCHI 11 1 1 bu6nuoreka [IOK
HEOPraHWYECKUX COEAMHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasznea 3. Ilepuoguyeckuii 3axon u [lepuoauyeckas cucrema xumuueckux jeMenToB /[, U. MennesieeBa. CTpoeHue aToMoOB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN



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

,ﬂ,OKyMEHT noanucaH 3ﬂeKTp0HHOﬁ noanuncblo.

[Tepuonnueckuii 3aKOH U
IIepnonnueckas cucrema

3.1 XUMHYeCKux 3nemMeHToB 1. U. 7 0 0 bubmmorexa [JOK

https://m.edsoo.ru/7f41837¢c

Mengaene-eBa. CtpoeHue
aToma

XUMHYeCKas CBA3b.

3.2 OKHCITUTENBHO- 8 1 0 bubnmorexa LIOK

https://m.edsoo.ru/7f41837¢c

BOCCTAHOBUTCIIbHBIC PCAKIINN

HWToro 1o pasuern 15 bubnuorexa [IOK
A https://m.eds00.ru/7f41837¢c
PesepBHOE BpeMst 3 1 0 bubnmnorexka HOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOT'PAMME 08 > >



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3ieioB U TeM uudpoBbIe
Ne n/m P Konrtpoabnbie IIpakruueckue (uidpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. BeniecTBO M XUMHYeECKHE PeaKIU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 0 bubnnorexa [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubmmoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XHUMHUUYECKUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazjen 2. HemeTa/uibl M UX COeIMHEHUS
21 OO0mras XxapakTepUCTUKa XUMHUUECKUX 4 0 1 bubnmnorexa [JOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmorexa [IOK
' PYTHEL Lep https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XapakKTepUCTHKA XUMUISCKUX Bt LOK
HOJIMOTEeKA
2.3 VA- A 7 0 1
DTICNCHTOB FPYMIEL. A3OT, docop i nx https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
2.4 snemenToB IVA-rpymnnel. Yriepon u 8 1 2 bubmmorexa TIOK
' . PYHIEL p https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS



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
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Uroro mo pazneny 25
Paznen 3. MeTaJJIbI M MX COeIUHEHUS
. bubnuorexa [IOK
3.1 Obmpe croficTsa MeTaIIoR 4 https://m.edso0.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxkneinive MeTayuibl U UX COESIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pasznen 4. Xumus u okpyxaomasi cpeaa
4.1 B MaTePHUAJIbI B )KU3HU YEI0BEKA 3 bubmorexa HOK
' ctectsa f p https://m.edso0o.ru/7f41a636
Wroro mo pazneny 3
P 3 bu6nmorexa LIOK
C3CPBHOC BpemA https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»
[Tepunonnueckas cucteMa xumuueckux sneMeHToB . . Menaeneena,

Ta0JIMIIAa PACTBOPUMOCTH, HIEKTPOXUMUUYECKUN P HAPSKEHNUS METAJIJIOB

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-yYPOBEHb.-
Peanuzauusa-tpedoBanuii-@I"OC-0CHOBHOTI0-00111€T0-00pa30BaHusl. -

MeTtoauueckoe-tiocooue-mist-yanress. pdf

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

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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