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INOACHUTEJIBHASA 3AIINCKA

[IporpaMma MO XUMHUM Ha YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TpeOOBaHUM K pe3yJbTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTeILHOM MPOrPaMMbl OCHOBHOTO OOITIEro 00pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxe Ha oOcHOBe deaepanpHOll paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUH MPETOaBaHusl Y4eOHOTO MpeaMeTa « XUuMHUsH
B 00pa3oBatenbHbIX opranu3anusx Poccuiickoii denepannu.

[Iporpamma mo xumuu Aa€T NPEACTABICHHE O MLENsIX, OOIel cTpaTeruu
oOy4eHusi, BOCHHUTAHUS U Pa3BUTHUS OOYYAIOIMIUXCA CPEACTBAMHU y4EeOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE MPEeIMETHOE coJiepKaHue,
npeaycMaTpuBaeT paclpejielieHue €ero Io KiaccamM M CTPYKTYpUpPOBaHHE IO
pazieinaM M TEeMaM TMPOrpaMMbl MO XUMHUHU, OMNPENENeT KOJUYECTBEHHBIE H
KaueCTBEHHBIE XapaKTepUCTUKU COZIepKaHMUS, PEKOMEHAYEMYIO
MOCJIEI0OBATENIbHOCTh ~ M3YYEHHUS XHUMHU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOro Impoiiecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTU MpeaMera s
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOU 00pa3oBaTesIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETo 0Opa3oBaHMs, a TaKKe TPeOOBaHMM K
pe3yibTaTamM 00y4YeHUs XUMUU Ha YPOBHE LieJieH U3yUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB Yy4E€OHO-TIO3HABATEIbHOU JEATEIbHOCTU OOYYalolerocs I0 OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHUWE XUMHHM CIYKUT OCHOBOM Juisi (OPMUpPOBAHHS MHPOBO33PEHUS
oOydaromierocsi, ero MnpejcTaBiIeHUl 0 MaTepUaTLHOM EIMHCTBE MUpPA, BAXKHYIO
poJib UrparoT (GopMUpPYyEMbIe XUMHEH NPEICTaBICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPruu W 00 SBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEIICHUs TJI00aTbHBIX
npoOJieM yCTOMYMBOTO PAa3BUTHUSI UEJIOBEUECTBA — CBHIPhEBOM, SHEPrEeTUUYECKOU,
MUTICBOM M SKOJIOTUYECKON O€30MaCHOCTH, MPOOIIEM 3I[paBOOXpaHEHUSI.

N3yuyenne xumunu:

CIOCOOCTBYET  peaiu3aldd  BO3MOXHOCTEW  JJiS  CaMOpa3BUTUA U
dbopMupoBaHUs KyJIbTYphI JIMYHOCTH, €€ 001Iel U (YHKIIMOHATBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMUpOBAHWE MBINUICHUS W TBOPYECKUX CITIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CAMOCTOSITEIBHOW Yy4eOHOM  JESTENbHOCTH,
OKCIIEPUMEHTAIBHBIX W HCCIEIOBATEIbCKUX YMEHHMM, HEOOXOJAMMBIX Kak B
MOBCEIHEBHOM XKU3HH, TaK U B MPO(HECCUOHAIBHOM NESITEIHLHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIIa HA €JMHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TaroM B (JOPMUPOBAHUU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YJAIOIINXCS;

CIOCOOCTBYET (bopMHPOBaHUIO IIEHHOCTHOTO OTHOLIEHUS K



€CTECTBEHHO--HAYYHBIM 3HAaHMAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B
9KOJIOTMYECKOE 00pa30BaHNE 00yYarOIIUXCSL.

JlanHble HampaBiieHHs B OOy4YEHMM XHMHHM OOECHEYMBAIOTCS CHELU(PUKON
colepkaHUsl  y4eOHOro mpeaMera, KOTOPbIA  SIBISIETCS  MEJAaroru4ecKu
aJanTUPOBAHHBIM OTPAKEHHEM 0Aa30BOM HAYKM XMMHUU Ha OINPEACIEHHOM 3TaIre eé
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0O0IIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHHME OOYYarOUIMMUCS CHCTEMbl MEPBOHAYAIbHBIX MOHSATUNA XWMHUH, OCHOB
HEOPraHWYEeCKOM XUMHUU W HEKOTOPBIX OTAEJIbHBIX 3HAYUMMBIX IOHSATUN
OPraHUYECKON XUMUH.

CrpyKkTypa coaepxaHusl NporpamMmbl M0 XUMUU C(HOPMHUPOBAHA HA OCHOBE
CHUCTEMHOro mnoaxoja Kk €€ mzydeHuro. ColepikaHue CKIAAbIBACTCS U3 CUCTEMBI
NOHATHNA O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakiuu. OO0e 3TH CUCTEMBl CTPYKTYPHO OpraHM30BaHbl MO MPUHIUITY
IIOCJIEIOBATENIBHOTO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOIO ypOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCEIO €CTECTBO3HAHMS;

— [lepuonnueckoro 3akona /1. 1. MeHaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHMS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

— npeicTaBieHUd 00 AIEKTPOJUTHUYECKON JOHUCCOLMAllMd BELIECTB B
pacTBOpax.

Teoperndeckne 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKH
NOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATENBHO OT OJIHOTO
YPOBHS K JApPYyromy, BBINOJHSAS (YHKIUH OOBACHEHUS U TMPOTHO3UPOBAHUS
CBONMCTB, CTPOCHHSI U BO3MOYKHOCTEH IPAKTUYECKOIO0 NMPUMEHEHHUs U MOJy4YECHUS
U3y4acMbIX BEILECTB.

OcBoeHue mnporpaMMbl IO XUMHUH  CHOCOOCTBYET  (hOPMHPOBAHHUIO
IIPEACTABICHUS. O XUMHUYECKON COCTABIISAIOIIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOW NPUPOABI, LEHHOCTHOTO OTHOLIEHUS K HAy4YHOMY 3HAaHHIO U
METO/IaM TO3HaHUs B Hayke. V3ydyeHHe XMMHMHM NPOUCXOIUT C NPUBIICUYEHUEM
3HaHUH M3 paHee H3YyYEHHBIX YYEOHBIX MNpeAMETOB: «OKpYyKaoWUNd MUP,
«buomorus. 5-7 kimacced» u «dusuka. 7 Kiacey.

[Ipy wu3ydYeHHH XUMUU MPOUCXOTUT (HOPMHUPOBAHHE 3HAHUN OCHOB
XUMHUYECKON HAayKHd Kak O00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUECKON
JEATENBHOCTH 4YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mnpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMBbl XHMHUYECKHX
3HAHUN — BaKHEUIIUX (PAKTOB, MOHSATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYNHBIX 000OIIEHUIT MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
OpUOOIIEHUH K HAay4YHbIM METOJaM T[IO3HAaHUS TPU HU3YYEHHUU BEIECTB U



XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUH B Y4YeOHO-MO3HABATENIbHOM M  y4eOHO-MCCIIEeI0BATEIbCKON
JESATENHbHOCTH, OCBOCHHMHM TIPaBWJI OE30MAaCHOTO OOpallleHWs C BEIIeCTBAMH B
MTOBCEHEBHOM KU3HMU.

[Ipu M3yueHun XUMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI BaXKHOE
3HaUYEHUE MPUOOPEITH TaKue IeNH, KaK:

— (dopMupoBaHHE HHTEIUIEKTYalbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY TPUHATUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HamnpaBJIICHHOCTh OOy4YeHUss Ha CHCTEeMaTH4ecKoe MpUOoOIeHue
o0ydJaronmxcsi K CaMOCTOATEIbHON I103HABATEIIbHON JIEATENIbHOCTH, HAYy4YHBIM
METOJIaM TTO3HaHUS, (POPMHUPYIONTUM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecIeueHne yCaoBUid, CITOCOOCTBYIONMIUX MPUOOPETEHUIO O0YYaIOIIUMUCS
OTBITa PA3HOOOPA3HON MEATEIHHOCTH, TO3HAHUS W CAMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIN), WMCIOIMNX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3TUYHBIX BUIOB JACSITEIBHOCTH;

— ((dopmupoBanue oOmEelH (QyHKIIMOHATBHOW W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE YMEHUWU OOBSCHITH W OIICHUBATH SIBICHUS
OKPY’KaIOIIEer0 MHUpA, UCIONb3Ys 3HAHUS U OMbIT, MOJYYEHHBIE MPU HU3YUYEHUU
XUMUHU, TPUMEHSITh HMX MPU pEIIeHUH MpoOdjieM B IOBCETHEBHOM KU3HU U
TPYAOBOM JIEATEIBbHOCTH;

— ¢opMmupoBaHHEe Yy OOYyYalOIIMXCA T'yMAaHUCTHYECKUX OTHOIICHHA,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTHYECKU
1eaecooOpa3Horo TMOBEJEHUsT B OBITY W TPYJIOBOM JAESATEILHOCTH B IEJAX
COXPaHEHHMS CBOETO 370POBbS U OKPYKAIOIIEH MTPUPOJHON CPEJIBL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHWIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TIPO(HIIST W HANPABJICHHOCTH MATBHEUIIETO
00yueHus.

OO6miee 4YuCIO 4YacoB, OTBEAEHHBIX JUIS H3YYEHUS XUMUU Ha YPOBHE
OCHOBHOI0 0011ero oopazoBanusi, cocrasisier 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).



COJEPXXAHME OBYUYEHUA

8 KUIACC

IlepBoHaYaibHbIe XUMUYECKHE MIOHATHS

[Ipenmer xumuun. Ponp XUMUU B )KM3HU 4YEJIOBEKa. XMMHS B CUCTEME HayK.
Tena wm BemectBa. DuU3MUYECKHE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOJax MO3HAHUS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
Cnoco0sI pa3jeneHust cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJIeMEHTbl. CHMBOJIBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIOkKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmysna. BajleHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemniecTB. (OTHOCUTENbHAsE aToMHas Macca.
OtHOcuTenbHAsT MOJIEKYJIsIpHAst Macca. MaccoBasi JOJIsI XUMHYECKOTO 3JIEMEHTA B
COCIMHECHUM.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMOCBsI3p KOIMYECTBA,
Macchl M 4YHCJIAa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHECHUMN.

OuU3NYECKUE U XUMUYECKUE SABJICHHS. XUMUYECKas PEAKLIHS U €€ MPU3HAKH.
3aK0H COXpaHEHHsSI MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Kiaccubuxarus
XUMUYECKUX PeaKIuil (COeTUHEHNs, Pa3I0KEHNUs, 3aMEIlIeHHs], 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKOM MOCYJI0H, MpaBUJIaMu pabOThl B J1abOpaTopuu U
npuémMamMu 00paIeHus ¢ JIabopaToOpHBIM O00OpPYAOBaHUEM, U3YUCHUE W OMUCAHUE
¢dbu3nuecknx CBOMCTB 0O0pa3IlOB HEOPTaHUYECKHX BEIIECTB, HAOIIOJACHHUE
busnueckux (ITJIaBJIeHUE BOCKA, TasHUE JbJa, pacTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJICHCALUSI BOJBI) U XMUMHUYECKUX (FOPEHHE CBEUH, MPOKAIMBAHUE
MEJTHOM TPOBOJIOKH, B3aUMOJICUCTBUE Meja ¢ KUCJIOTOM) SIBICHUN, HAOII0OICHUE U
ONMUCAaHUE NPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (paslioxKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3joKeHHUE THAPOKCHUIA
menu (I1) mpu HarpeBanum, B3auMoJieCcTBHE kele3a ¢ pacTBopoM coiu meau (II),
U3YUEHHUE CIOCOOOB pa3feiCHUs] CMECE: ¢ MOMOIIbI0 MarHuTta, (GUILTPOBAHUE,
BEITIAPUBAHUE, NUCTHLISAINSA, XpoMaTorpadusi, MpOBEICHNUE OYUCTKH TTOBAPCHHON
conmv, HaONIOJEHWE W  ONUCaHWe  pe3yJbTAaTOB  IPOBEJCHHS  OTbBITA,
WJUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MACChl, CO3JaHUE MOJIETIEH MOJIEKYJI
(IIapoCTEepPKHEBBIX).

BaxHeilne npeacTaBuTe/JId HEOPraHM4eCKUX BelecTB

Bo3ayx — cMech razoB. CoctaB Bo3ayxa. Kuciopoa — 31€eMEHT U MPOCTOE
BelecTBO. HaxoknmeHnue kucimopoma B Tpupoiae, (HU3MUYECKHE W XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [lpumenenune xucnopoga. CrocoObl



MOJIYYeHHsS] KUCTIOopoAa B J1abOpaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopoza B npupoje. O30H — aIoTponHas MOAU(PUKALINS KUCIOPOa.

TernoBoit 3p(dEeKT XUMHYECKOW peaklUud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHIAOTEPMHUYECKHE PEAKUHUH. TOIUIMBO: Yroiab M METaH. 3arps3HEHUE
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT M mpoctoe BemiecTtBo. HaxokaeHuwe Bogopona B
npupojsie, ¢GU3MYECKHME M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOObI
nonyyeHus. Kucnorsl u conm.

MoutsipHbIit 00BEM Ta30B. Pac4€Thl T0 XUMUYECKAM YPaBHEHUSM.

duznyeckue CBOMCTBA BOJbl. Boma Kkak pactBoputesib. PacTBOpHI.
HacelllleHHBIE M HEHACBIIEHHBIE PacTBOpPBI. PacTBOPMMOCTh BEILIECTB B BOJE.
MaccoBas 10Jis BEIIECTBA B paCcTBOpPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B mpupose M B KHU3HHU 4enoBeka. KpyroBopoT BOAbI B IpUPOE.
3arps3HeHne NpupoAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coemaunenuit. Oxcunpl. Knaccuduxarus
OKCUJIOB:  cojieoOpa3yiomue  (OCHOBHBIE, KHUCIOTHBIE, amMQOTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Du3nueckue W XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusa. Knaccudukamust ocHoBaHWM: IMETOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTypa ocHoBaHuil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuu. [lonydyeHne ocHOBaHUM.

Kucnotel. Knaccudpukauust xkucnor. Homenknarypa kucinor. Gusndeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Pan aktuBHocTm MetamuoB H. H. bekerosa.
[TomyyeHnue Kucior.

Comu. Homenknatypa cosneil. @U3nyeckue U XMMUYECKUE CBOMCTBa COJICH.
[TonydyeHue coiei.

['eHeTnueckas cBsA3b MEXAY KllacCaMU HEOPTAaHUYECKUX COEIUHECHUMN.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIIPEECIICHUE COJEPKaHUs KUCIOPOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacno3HaBaHWE M U3YYEHUE CBOMCTB KHUCJIOpOJa, HAOJIIOEHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS W
MpeKpalleHusl TopeHus (Moxapa), O3HAKOMJICHHME C O0Opa3lnaMu OKCHUIOB U
OMHCAaHUE HX CBOMCTB, TMOJydeHHE, cOOMpaHWE, pAaCIO3HABAaHUE W U3y4YEHUE
CBOMCTB BoJIOpoja (TOpeHue), B3auMojeicTBUe Bojopoaa ¢ okcugom meau (1)
(BO3MOXKHO HMCIOJIb30BAaHUE BUAECOMATEPHUAIOB), HAONIOJCHHE OOpa3I0B BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHHME OCOOEHHOCTEW pAacTBOPEHHUSI BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOU
MAaCcCOBOM JI0JIEW PaCTBOPEHHOTO BEILIECTBA, B3aMMOJECUCTBUE BOJABI C METAJIIaMHU
(HaTpueM ©  KajblMeM) (BO3MOXKHO  HCIOJIb30BAaHUE  BHJIEOMATEPHAIIOB),



UCCIIEJIOBaHME 00pa3LiOoB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJII0IeHNE U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pAacCTBOpAxX KHUCIOT U LIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCIIOT C METajulaMH, PEAaKUUW HEUTPAIN3ALNH, ITOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METaJlla IPYyTMM W3 PacTBOpa COJIH, PEUICHUE
JKCIEPUMEHTAIBHBIX 3aJad Mo Teme «BakHeuime Kiaccsl HEOPraHUYECKHUX
COCIMHEHUI.

Iepuoanueckuii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jaemenToB JI. U. MengesneeBa. Ctpoenne aTroMoB. XMMHYECKasi CBS3b.
OKHCINTENbHO-BOCCTAHOBHTEIbLHBIC PEAKIMHU

IlepBple MONBITKM KiIaccU(UKALMM XUMHUYECKUX d3JeMeHTOB. [lonsiTe o
IpyNIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE U IIETOYHO3EMEJbHBIE METaJLIbI,
raJIoreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(pOTEpHbIE OKCUIBI
Y TUAPOKCUIBI.

[lepnonnueckuii 3akoH. [lepuoauueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /l.
N. Mengeneesa.  KopoTkonepuonHas W JJIUMHHONEpUOAHAas  (QOpMBI
[Tepunoguueckout cucrembl xumuueckux aneMeHToB [l. 1. Menneneea. [lepuoabt
u rpynnbl. DHU3NYECKUH CMBICH MOPSAKOBOIO HOMEpPA, HOMEPOB NEPUOAA U
I'PYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CocraB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI0YeK AaTOMOB IMepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[lepnogmueckonr cucremnl [[. 1. MenneneeBa. XapakTEpUCTUKA XUMHYECKOIO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckoit cucreme /. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIaM U IIEPUOAAM.

3nauenue [leproanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB I pa3BUTHs Haykh W npaktuku. . M. MenneneeB — yd€Hbli U
IrPaKIAHUH.

Xumunueckass cBsi3b. KoBaneHTHast (HOJSpHAss W HEMOJIApHAsl) CBSA3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKHUX AIEMEHTOB. FIOHHAs CBSI3b.

Crenenp  okucineHus.  OKUCIUTEIBbHO--BOCCTAHOBUTEIIBHBIE — PEAKIIUU.
IIpouecchl OKHCIIEHNSI M BOCCTAHOBIICHHS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuit IKCnepumenm:

U3ydyeHrne oOpa3lOB BEIIECTB METAIUIOB W HEMETAJUIOB, B3aUMOJEHCTBHE
IMAPOKCUAA LMHKA C pacTBOpPAMHM KHCIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakliiuy pa3ioKeHHsI, COEJUHEHU).



Mesicnpeomemmuoie cea3u

Peann3zanuss MeXNpeIMETHBIX CBS3€M NpPHU WM3YYEHHMH XHMHHM B 8 KIlacce
OCYILIECTBIISIETCS 4Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISl OTACJIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.

OO0mure ecTecTBEHHO--HAYYHbIE TTOHSATHUS: HayYHBIA (PakT, rUMoTe3a, Teopus,
3aKOH, aHaJU3, CHUHTE3, KiaccuuKamus, TMepUOJUIHOCTh, HAOJIOJICHHUE,
AKCIEPUMEHT, MOJICTTUPOBAHKE, U3MEPEHNE, MOJIENb, SIBJICHHE.

@dusnka: MaTepusi, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOIIbI, PAJHMOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUMN 3aps]l, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, T'a3, (PU3MYECKUe BETUUYUHBI, €IUHUIIBI
U3MEpEHHUs, KOCMOC, TUIaHEeThI, 3B€3/1b1, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MEHEPAIIbI, TOPHBIE TIOPOJIBI, TIOJIC3HBIC
MCKOIIaeMbI€, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BelecTBo U XMMHYecKasi peaKkius

[Iepnonmueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHue aTroMoOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHAYECKUX DJJIEMEHTOB IMEPBBIX TPEX TNEPUOAOB, Kalus, KaldblUuid M HX
COCMHEHUM B COOTBETCTBUU C TOJIOKEHHEM JjieMeHTOB B Ilepuoaumyeckoii
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BeliecTBa: BHAbl XMMUYECKOW CBSI3U. THUIBI KPUCTALITUYECKUX
pPELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH U
BUJIa XUMHYECKOU CBSI3U.

Knaccudukaiys u HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BENIECTB, OTHOCSINMXCS K Pa3JIUYHBIM KJaccaM HEOPraHUYEeCKUX
COEMHEHU, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanuys XuMuuecKux peakivii Mo pa3InyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy Yy4YaCTBYIOIIUX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(PdeKTy, 1Mo
U3MEHEHUIO CTENEHEeW OKMUCIICHUS XMUMHUYECKHX IJIEMEHTOB, IO 0OpPaTUMOCTH, MO
Y4acTHIO KaTaau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHUUECKUE
ypaBHEHHSI.

[Tonsitue o ckopoctu xuMuueckod peakiuu. [lonsTe 00 00paTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. [lonstue o karanuse. [lonsatue o xumMmuyeckoM paBHoBecuu. DakTopswl,
BIIMAIONIME HAa CKOPOCTh XMMHUYECKOW pEAKIUU M TOJIOKEHUE XHUMHYECKOIO
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENLHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc



OKHUCIIUTEbHO-BOCCTAHOBUTEIBHOMN peakuu. CocraBnenue ypaBHEHUI
OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HCIOJb30BAHUEM  METOJIA
AJIEKTPOHHOTO OajaHca.

Teopust ANEKTPONUTUIECKON TUCCOUUALNHU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHMCCOLMAIMM BEIIECTB C Pa3IMYHBIMH BUJAMHU
XuMu4eckoil csizu. CteneHs Auccounanuu. CHUIbHbBIE U CIa0bIE DJIEKTPOJIUTHI.

Peakuuu nonHoro oomMeHa. Y ClI0BUs IPOTEKAHUS PEAKIIUA HOHHOTO OOMEHa,
MOJIHBIE M COKpall€¢HHbIE HWOHHBIE YypaBHEHUs peakiuidl. CBOWCTBa KHCIIOT,
OCHOBAaHMI W COJEHd B CBET€ MNPEICTABICHUNA OO0 3IEKTPOIUTHYECKOU
nucconnannv. KauecTBeHHbIE peakiiui Ha HOHBI. [[oHSATHE O THIPOIU3E COJICH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJACIISIMU KPUCTAUINYECKUX PEIIETOK HEOPraHWYECKHUX
BEILIECTB — METAJVIOB UM HEMeTauioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTHM XUMHUYECKOW peakiuu
OT BO3JCUCTBUS PA3NMYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPOMPOBOIHOCTHU
pacTBOpOB BEUIECTB, Mpollecca JUCCOLUMALMM KHUCJIOT, IIEJIOYEd U  COJIEH
(BO3MOXKHO  WCIOJIb30BaHME BHJACO MaTepuajioB), MPOBEICHUE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUs  peakluil HMOHHOro  OOMeHa
(oOpazoBaHue oOcajka, BBIJICICHHE Ta3a, O0Opa30BaHHWE BOJbI), OIIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropeHue, peakiuu pa3jioKeHUs, COSTUHEHHMs), paclOo3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBIO KAuYeCTBEHHBIX pEaKkIMi Ha HOHBI, pElIeHUe
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMeTaJuibl U X COeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (PU3MUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aMMOJICIICTBUE C MeETaJUlaMHM, HEMeTajulaMH, MIeJo4yaMu). XJIIOPOBOJOPO/I.
CosnsiHasg KUCIIOTAa, XUMUYECKUE CBOMCTBA, IMOJydeHHUE, NnpumeHeHue. JlelicTBue
XJIOpa U XJOpPOBOAOPOJA HAa OPraHU3M YeENOBEKa. BakHelmme XJIOpUApl U HUX
HaxXO0XXJICHUE B MIPUPOJIE.

OObmias xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pu3myecKkue CBOMCTBA
MPOCTHIX BEUIECTB — KUCIOPOA U Cephbl. AJIOTPOITHbIE MOAN(PUKAIIMN KUCIOPOIa
u cepbl. XumMuueckue cBoiicTtBa cepbl. CepoBoaopoJ, cTpoeHue, GU3N4YecKue u
XuMUuYeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnass kuciora, (QuU3NUECKHE ¢ XUMHUYECKHE CBOWCTBa (00mue Kak
MPEICTaBUTENs Kjacca KHCIOT W chenupuyeckue). XHUMHUYECKHE pPEaKIuu,
JeXallde B OCHOBE MPOMBIIUIEHHOIO CHOcO0a MOJYYEHUS CEPHOM KHCIIOTHI.



[Ipumenenue cepHoi KUcioThl. COMM CEpHON KUCIOThI, KAUECTBEHHAs peaKlMs Ha
cynbdar-uon. HaxoxxneHue cepbl U €€ COCAMHEHUH B TpHUpPOAE. XUMUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH cpefbl COEAMHEHUSIMU Cepbl (KUCIOTHBIE JI0XKH,
3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPea0TBPALCHUS.

OO6mrast xapaktepucTuka 3JeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpPHBIE CTEIEHH OKUCIEHUSA. A30T, paCIPOCTPAHEHHE B MPUPOJE,
dusnueckre U XuMHUecKkre cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
(¢u3nyuecKre 1 XUMUYECKHE CBOMCTBA, OJydYeHHe U npuMeHeHue. Coaum aMMOHus,
uX Qu3nvecKre U XUMUYECKUE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMs. A30THasi KHCIOTa, €€ MoJdydyeHHe, (U3NYecKue U XMUMHUYECKUe
CBOMCTBa (00IIME Kak TMPEACTABUTENsl Kiacca KUCIOT M chenuduyeckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MMHEpaJIbHBIX
yn00peHnil. XuMHUYEeCKOe 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXKAHM, 3arps3HCHHE BO3AyXa, IMOYBBI W BOJoEMOB). Docdop,
ajutoTpornaeie Mogudukanuu gocdopa, puzMyeckue M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kuciaota, pU3NIECKUEC U XUMHUIECKUE CBOMCTBA,
nonyuyenue. Mcnonas3oBanue GpocdaToB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

OObmias xapakTepuctuka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTEHNEHUW  OKHUCIEHMS.  YIJIEepoAd,  aJUIOTPOIHbIE
MOAU(PUKALIUK, PACHIPOCTpaHEHUE B TpHUpoAe, (PHU3MYECKUe U XUMHUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B npupoje. OKCUIbl yriepoaa, ux
(¢u3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJy4YeHUE U MPHUMEHEHHE. DKOJOTHYeCKHe MpOoOJIeMbl, CBA3AHHBIE C OKCHUIOM
yraepoga (IV), rumote3a mno0anbHOrO TOTEIJICHUS KJIMMAaTa, IMapHUKOBBIN
s dexT. YronpHas KuciaoTra u e€ coiiu, uX GU3NUECKHe U XMMHUYECKHUE CBOMCTBA,
nojiyueHue W mnpumeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHrne KapOOHATOB B OBITY, MEJUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHayabHbIE TOHATHSA 00 OPraHUYECKUX BELIECTBAX KaK O COEIMHEHUSX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTHIICH, 3TaHOJI, TJIULEPUH, YKCYCHAs KUCIIOTA).
[TpupoaHbie HMCTOYHUKK YIJIEBOAOPOAOB (yrojib, HPUPOAHBIA Ta3, HePTh),
OPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTrie 0 OMOJIOTMYECKU Ba)KHBIX BEILIECTBAX: XKHUpPax, OeNKax, yrieBojaax — U ux
polnu B KM3HM 4YeJoBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPraHUYECKUX COEIMHEHUN.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHME CBOWCTBA, IMOJIYYEHUE U
npumenenue. CoenuHeHHs KpeMHusi B mpupoge. OOmue mpenacrtaBieHus o0
okcuae kpemuusa (IV) u kpemHueBor kuciaore. CHIMKaThl, UX HUCHOJIb30BaHUE B
ObITY, B MPOMBIIIJICHHOCTH. Ba)kHeHIIMe CTpOUTEIbHbIE MaTepHallbl: KEpaMHKa,



CTEKJIO, IIeMEHT, O0eTOH, xene300eToH. [IpobmeMpl 6€30macHOr0 HCIOIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHUE 00pa3I0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
IIPOBEJICHUE KAYEeCTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOJICHHUE MPU3HAKOB
UX TPOTEKAHUsS], OMBITHI, OTpaKalIue (QU3NYECKUEe M XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIUHEHUM (BO3MOXKHO MCIIOJIb30BAHHE BHJICOMATEPHUAIIOB),
O3HAKOMJIEHUE C O0Opa3naMu XJOPUJOB (TaJOT€HHIOB), O3HAKOMJICHHE C
oOpazmaMu  cepbl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOIOCHHE TIpoliecca OOyTrIMBaHUs caxapa Ioj JAeHCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJIOTBl, M3YYEHUE XHMHYECKUX CBOMICTB
pa30aBiIEeHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peaKIluu Ha CyJibdar-
MOH U HaOIIoJIeHUE MpuU3HaKa €€ MPOTEKaHMs, O3HAKOMIJICHHE C (DU3NYECKUMU
cBoiicTBamMu a3zora, (ochopa W HX coeAMHEHUH (BO3MOXXHO WCIIOIH30BAHUE
BUJIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (HOchHOPHBIX yI0OpeHUl, MogydeHue,
coOupaHue, pacno3HaBaHME€ U HU3YYEHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
KAueCTBEHHBIX peakiuii Ha MOH aMMOHUS U GochaT-uOH U U3YyUYECHHE MPU3HAKOB
UX IIPOTEKAHHUs, B3AMMOJIECTBAE KOHIEHTPUPOBAHHON a30THOM KHCIIOTBI C MEBIO
(BO3MOKHO WCIIOJIb30BAHUE BUJIEOMATEPUAIIOB), U3y4EeHUE MOJIETIen
KPUCTANIMYECKUX PEImETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJICOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, pacrno3HaBaHUE U U3YUCHUE
CBOMCTB YIJIEKHUCIIOTO Tra3a, MPOBEJCHUE KAaYeCTBEHHBIX pEaKlMil Ha KapOOHAT U
CUJIMKAT-MOHbl W H3yYEHUE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJIEHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a71a4 o TeMe «BaxkHele HeMeTaluIbl U UX COSIUHEHUS).

MeTaJibl U MX COeIMHEHUS

OO6mrast xapakKTepUCTHKAa XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nojiokeHuss B llepmogmueckor cucreme xumuuyeckux snemeHroB [, .
MenpneneeBa u ctpoeHus: aTomMoB. CTpoeHUE MeTauioB. MeTamndeckas CBs3b U
MeTAJUTMYECKasi ~ KpUCTa/UIMUecKass  peméTka.  DJICKTPOXUMUYECKUN  psll
HanpspKeHU MeTaioB. @U3NYECKHe U XMMUYECKHUE CBOWMCTBA MeTayioB. O0mue
CrocoObl TodydeHus: meTamwioB. [IOHSATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3amuThl X OT Kopposuu. CraBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenoynsie MeTaibl: noynokeHue B Ilepronuueckoil cucTeMe XMMHUYECKHUX
sanemeHToB . . MenaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKJICHUE B IPHUPOJE.
duznyeckue ¥ XMMUYECKUE CBOMCTBA (HA mpumMepe HaTpus u Kanus). OKcumsl u
TUAPOKCUABl HAaTpus W Kanusd. [IprumMeHeHHne MIEeNTOYHBIX METAUIOB U HX



COCIMHEHUN.

[[leroyHO3E€MENBbHBIE METAJUIBI MarHMil W KaJbUUW: IIOJOKEHHE B
Ilepuoanueckon cucrteMe XxuMU4eckux dieMmeHToB [[. 1. Menneneesa, ctpoeHue
VX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3ndecKne 1 XMMAYECKUE CBOMCTBA MarHus
U Kaiblius. BaxkuHelmue coequHeHHs KaublUs (OKCHUIl, TUAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AoMUHUN: TIoJIokeHUE B [lepnoanueckoi cucreMe XMMUYECKUX 2JIEMEHTOB
J. U. MenneneeBa, CTpOCHUE aToma, HaxOXIAeHHE B Ipupone. DPusudeckue u
XUMHUYECKHUE CBOICTBa amoMUHUsA. AMGOTEpHBIE CBOICTBA OKCHUIA M THAPOKCUAA
AJFOMUHUSL.

Keneso: nonoxenue B llepuonnueckoil cucteMe XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpOEHHE aToMa, HAXOXJIE€HUE B npupoac. dPusnyeckue Hu
XUMUYECKUE CBOMCTBA kene3a. Okcuibl, ruapoKcuabl U conu xenesa (1) u xenesa
(IIT), nx cocraB, CBOMCTBA U MOTy4YCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHWE C oOpasllaMl METAUIOB W CIUIaBOB, UX (PU3MUYECKUMHU
CBOMCTBaMH, M3yYEHHE  PE3yJbTATOB  KOPPO3UHM  METANIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB), OCOOEHHOCTEN B3aUMOJEWUCTBHUS OKCH[IA
KaJIbLIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHIEOMATEPHAIIOB),
UCCIIEOBAHUE CBOWMCTB KECTKOW BOJIBI, MpOLIEcCa TOPEHUS KEJIEe3a B KUCIOPOJIE
(BO3MOXXKHO  HKCIIOJIb30BaHHWE  BHUJIEOMATEpPUANIOB), MPU3HAKOB  IPOTEKAHUS
KAQUECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KajablMs, aJTIOMUHUS, [IMHKA, JKEJe3a
(IT) u xene3za (II1), meau (II), HabmroAeHUE U OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHU MOHAaMU HATpUsl, Kalusd U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THJIPOKCUAA AITFOMUHUS
Y TUAPOKCUJA IMHKA, PEHIEHNE SKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «BaxHenume
METAJUIBI U KX COCTUHEHUS.

XuMHS M OKpPYKAOLIAA cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JKM3HM 4YelOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMUYECKHUX peakiui B ObITy. IlepBas momonis npu
XUMHYECKUX 0KOTaxX U OTPABIICHUSAX.

XHWMHUYECKOE 3arpsi3HEHUE OKpYyXaroleh cpenbl (mpeaenbHas AOMyCTUMAas
KOHIIEHTpaius Bemlects, nainee — [1/IK). Poiap XxumMuu B pemieHun 3KOJIOrMYeCKUX
poOJIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJUMEPHBIE
MaTepHaIbl).

MesicnpeomemHnule ceasu



Peanuzanus MeXnpeIMETHBIX CBsi3ed NpU HM3YYEeHUM XUMHM B 9 Kiacce
OCYILIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX ECTECTBEHHO-HAYYHBIX
NOHATUMN, TaK U TIOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU /ISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYyYHOTO IIMKJIA.

OO01iue ecTecTBEHHO-HAay4YHbIE MOHITHS: HAy4YHbIM (hakT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KJIacCU(PUKALMs, TEePUOJAUYHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJICIMPOBAHNUE, W3MEpPEHUE, MOJIelb, SBJICHHUE, MapHUKOBBIN
3¢ deKT, TEXHOTOTUsI, MaTEPUAIIBI.

dusmka: Martepus, aToM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PAJHMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUI 3apsij, NPOBOJHUKH,
MOJIYIPOBOJHUKH,  JUAJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBa, T'a3, pACTBOP, PACTBOPUMOCTh, KPUCTATUTMYECKAs
pemérka, CruiaBbl, (PU3UUYECKUE BEIHYMHBI, CAWHUIBI W3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, COHIIE.

buonorusi: dortocunrtes, npixanue, OuMocdepa, IKOCUCTEMA, MHUHEPATbHBIC
yA00pEeHHs, MUKPO3JIEMEHThI, MAKPO3JIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpabl, TOPHBIE IOPO/IbI, MOJIE3HBIE
UCKOTaeMbI€, TOIUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINUHOCTHBLIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOCHHUS MPOTpaMMbl OCHOBHOI'O  OOIIETO
00pa3oBaHUs JTOCTUTAIOTCS B XOJ¢ OOy4YeHHs XUMHUHM B €IMHCTBE y4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU
COI[MOKYJIBTYPHBIMU UM JYyXOBHO-HPAaBCTBEHHBIMHU I[IEHHOCTSIMH, NPUHSITHIMU B
oOIiecTBe MpaBWJIaMU M HOPMaMM TIOBEICHHMS U CIIOCOOCTBYIOT Tpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COITMATM3AIUN O0YyHArOITXCS.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPaXalT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCA  CHCTEMON TMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAUM W
paclIMpeHue OMbITa AeSITEIbHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIMTAHUA:

LIEHHOCTHOT'O OTHOUIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAaydyHOMY HACJEJuI0, TOHUMAHUSI 3HAYCHHUS XUMHUUYECKON HAyKu B >KU3HU
COBPEMEHHOTr0 OOIIecTBa, CIOCOOHOCTH BIAJETh JOCTOBEpPHOM HMH(pOpManmenr o
NEPEOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTHU B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHUSA:

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-MCCIEIOBATENbCKOM, TBOPYECKOW M JAPYIMX  BHUAAX
NESTENbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBITIOJTHEHUM Y4YeOHBIX, TO3HABATEIbHBIX 3aJa4, BBIIOJTHEHUH XUMHYECKUX
AKCIEPUMEHTOB, CO3JaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOINM B TIPOIlECC€ OTOW Yy4eOHOW NEATeNTbHOCTH, TOTOBHOCTHU
OIICHMBATh CBOE TIOBEJECHHUE M IMOCTYINKHM CBOUX TOBApUILEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA MOCIEACTBUI OCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pEakiivH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIISIIOLINE
OCHOBY I TTIOHUMaHHUS CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPECTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSl MPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMUH, HEOOXOJHMMBIC IS OOBACHCHHUS HAOJIOJTaeMBIX IMPOIECCOB M SIBIICHHM,
MO03HABATENbHON, MH(DOPMAIMOHHOW M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEJIbHOM paboOThl € Yy4eOHBIMU TEKCTaMM, CIPABOYHOMU
JUTEpPaTypor, JOCTYNHBIMU TEXHUYECKUMHU CpEeACTBaMH HUH(POPMAIMOHHBIX



TEXHOJIOTUH;

UHTEpEC K OOYyYEeHHMIO M TO3HAHUIO, JH00O03HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM W HCCIEA0BATEIbCKON
JESTENHPHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEUIIIEM;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbI:

OCO3HAHME IIEHHOCTH JKHU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0pPOBbI0, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HMU, OCO3HAHUE TMOCIEACTBUU U
HETMPUATHE BPEIHBIX MPUBbIYEK (YIOTPEOIEHUS alIKOTOJIsl, HAPKOTUKOB, KYPEHUS ),
HEOOXOJUMOCTH COONIOJICHUST TMpaBuia O€30IacHOCTH TIpu  OOpalieHuu ¢
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEaIbHON KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

MHTEpEC K MPAKTUYECKOMY H3YUYEHUIO Tpodeccril U Tpyaa pa3IuyHOro poja,
YBOKEHHE K TPYyAy M pe3yjibTaTaM TPYJIOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW 10 XHUMHUH, OCO3HAHHBIA BBIOOP
WHIVMBUIYAIbHON TPAeKTOPUU MPOAOKEHUST 00pa30BaHus C YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCHENTHON TPOo(heCCUOHATBHON JACATEIHPHOCTA M PA3BUTHS HEOOXOAUMBIX YMCHHM,
TOTOBHOCTH aJalTUPOBATHCS B MPOHEeCCUOHATBHOM CPEIE;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIECO00pa3HOe OTHOIIEHHWE K MPUPOJIE KaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBAHUSI, TOHUMAaHUE [IEHHOCTH 3JJ0POBOTIO U
Oe3omacHOro o0pasza KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nueckoMy M TICUXHMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOACHUS
npaBui1 0€30MaCHOTO MOBECHUS MTPH padOTe C BEIIECTBAMU, a TAK)KE B CUTYalIUX,
YTPOXKAIOIIKUX 3JI0POBbIO U )KU3HU JIIOCH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJIydaeMble MPU U3YUYCHUM XUMHH, IJIS
pelIeHus 3a/1a4, CBA3aHHBIX C OKPYKAIOIIEH IPUPOJIHON CPENON, ISl TOBBIILICHUS
YPOBHSI ~ DKOJIOTUYECKOW  KyJbTYPhI, OCO3HAHUS TJIOOATBHOTO  XapakTepa
AKOJOTHYECKUX TMPOOJIEeM M IMyTeH HMX pEelIeHUsS MOCPEICTBOM METOJO0B XHUMHH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COIIMAIIBHON ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe wmeTanmpeaMETHBIX PE3YIbTATOB BBIACIAIOT 3HAYUMBIE IS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHBbIE TOHATUS (3aKOH, Teopwus,
MPUHIIUII, TUIIOTE3a, (aKT, CUCTEMa, IPOIIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJIB3YIOTCSI B €CTECTBCHHO-HAYYHBIX YYEOHBIX TpPEIMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW U3 ATUX MPEIMETOB (HOPMHUPOBATH MPEJCTABICHUE O LETOCTHOU
HAyYHOW KapTHMHE MHpA, U YHUBEpCaJIbHbIC yueOHbIE NeUCTBUS (I103HABATEIIbHbIC,



KOMMYHUKATUBHBIC, DPETYJISITHBHBIE), KOTOphIE 0OecrneunBaroT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIJAHUPOBAHHUIO M OCYILIECTBICHUIO Y4EOHOMU
NEeSTENbHOCTH.

Ilo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUSI

ba3oBble j1oruyeckue JeicTBUA:

YMEHUSl HCIOJIb30BaTh NPHUEMBI JIOTMUECKOTO MBIIIJICHUSI TPU OCBOCHUU
3HAHWI: pacKphIBaTh CMBICTT XMMHYECKUX TOHSITHH (BBIICIATH MX XapaKTEepPHBIC
NPU3HAKK, yYCTAaHABIMBATh B3aWMMOCBSI3b C JIPYTUMHU TIOHSTHSIMH), WCIIOJIB30BATh
MOHATHS 711 OOBSICHEHUS OTJICIBHBIX (PAKTOB M SBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPHUH ISl KIACCU(PUKAIUMU XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHIYKTUBHBIC, ACTYKTHUBHBIC, 110 aHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKITIOUCHUS;

yMEHUE TPUMEHSTh B TIPOIECCE IIO3HAHUS TOHATUS (TMPEIMETHBIE U
MeTaInpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMbIe B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJIEJIbHBIEC MPEACTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJ JJIEMEHTa), XUMHUYeckas (opMyna U ypaBHEHHUE
XUMUYECKON peaklny — MpU PelICHUH Y4eOHO-TTO3HABATEIbHBIX 3aJ]1ay, C YYETOM
TUX MOJICTBHBIX TPEJCTABICHUN BBISBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKH M3Y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIECTB U XUMHUYECKUX PEaKIUH,
BBISIBIIATE ~ OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICJACTBCHHBIC CBS3HM U
IPOTHUBOPEYHS B U3YIAEMBIX TIPOIIECCaX U SIBJICHUSX.

Ba3oBble uccienoBaTelbcKne 1eiiCTBUS:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHHUA, a TaKXKe€ B KayeCTBE OCHOBBI UIsi (POPMUPOBAHUS THUIOTE3BI IO
IIPOBEPKE MPABHIIBHOCTH BBICKAa3bIBACMBIX CYKIICHUM;

OpUOOPETEHHE ONbITa [0 IUIAHWUPOBAHUIO, OPraHU3allMM U TPOBEICHUIO
YYEHUYECKHX OKCIEPUMEHTOB, yMEHUE HaOIoaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSATENLHO MPOTHO3UPOBATH €TI0 pe3yJbTaT, (OpMyIHpoBaTh 0000IIECHUS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIETOBAHUS, COCTABISATh OTUET
0 MpOoJIeNIaHHOM padoTe.

Pabora c nupopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP U WHTEPHPETUPOBATH HHGOPMAIIHIO
Pa3NUYHBIX BUJOB U (HOPM MPECTABICHUS, MTOJIyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIONyJIApHAsl JUTEpaTypa XUMHUYECKOIO COJEpX aHUs, CIPABOYHBIC
nocobus, pecypcel WMHTepHETa), KPUTHYECKH OIIEHWBATh IMPOTHBOPCUYUBYIO U
HEJ0CTOBEPHYIO WH(OPMAITHIO;

yMEHUE TPUMEHSTh pPa3IudyHble METOIbl U 3alpPOCHl MPU MOUCKE U OTOOpe
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX i BBINOJHEHUS



y4eOHBIX W MO3HABaTEIbHBIX 3a7a4 OMPENeIEHHOTO THUITA, TPUOOPETEHUE OMbITA B
00JacTH  MCHOJIb30BaHUSI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO UCIOJIb30BAHUS PA3IMYHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (OpPMY IpeacTaBiIeHUs HHPOPMAIIUU U
WUIIOCTPUPOBATh pEUIaEMbIE€ 3a/Jaud HECIOXKHBIMU CXEMaMH, JAuarpaMmaMu,
IpyruMu opmMamu rpaduKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B IIpoliecce Y4YeOHOW U
UCCJIEI0BATEIbCKON JEATENbHOCTH MH(OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBa M TPAHCIIOPTAa HA COCTOSIHUE OKPYXarolEed NpHUpPOAHOU
cpeapl.

KoMMyHUKAaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIE 1eliCTBHSA:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJe Juajgora W (WIM) JIUCKYCCHHU) TIO
CylIeCTBY  oOcyxaaemMoll  Tembl, (OPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJIHLHO BBIMIOJIHEHUS MTPEIOKEHHOU 3a1a4H;

YMEHUSI  MOPEACTABIATh  IOJYYEHHbIE  PE3yJbTaThl  I03HABATEIbHOMN
NEATEIbHOCTY B YCTHBIX M MHCBMEHHBIX TEKCTaX; JeiaTh MPE3CHTALUIO
pEe3yAbTATOB BBHINOJHEHUS XMMHYECKOTO SKCIIEpUMEHTa (J1a0OpaTOPHOIO OIbITA,
1abopaTopHOIl pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEMIECTB, Y4€OHOTO MPOEKTA);

yMEeHHsI Yy4eOHOrO COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
MO3HABATEJIbHOM W  HCCIENOBATENbCKOW  NIEATENIBHOCTH  MPU  PEHICHUU
BO3HUKAIOIIUX TPOOJEeM Ha OCHOBE Yyu€Ta OOIIMX WHTEPECOB U COTJIACOBaHUS
no3unuii (00CyX aeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JCHCTBUM, OIpENECICHHE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOUW paOOThI U IPYTHE).

PeryisiTuBHBIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUA:

YMEHUE CaMOCTOATENbHO ONPENEsITh UENH JEATebHOCTH, IUIAaHUPOBATh,
OCYLIECTBJIATh, KOHTPOJIMPOBATH U MPU HEOOXOJIMMOCTH KOPPEKTHUPOBATH CBOKO
NeSITEHHOCTD, BRIOMPATh Hanbosee d(PpPeKkTuBHBIC CITOCOOBI pelieHUsT YIeOHbIX U
MO3HABATEIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTABJIATh WM KOPPEKTUPOBATH
MPEIOKEHHBIM AJITOPUTM  JIEUCTBUU IIPU  BBINOJHEHUU 3aJaHUM C Y4ETOM
NOJIYYEHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKUHUsX,
OLICHUBATh COOTBETCTBUE IOJIYYEHHOTO pe3yibTaTa 3asBICHHOW LENIW, YMEHUE
UCII0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IPEJiaraéMbl€ B YCIOBUU 3aJaHUMN.

HNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB MO OCBOEHUIO 005S3aTE€IbHOTO
colepKaHMs, YCTAHOBJIEHHOrO JAaHHOW (enepaibHONM padoyeil mnporpaMMon,
BBIICIIAIOT: OCBOCHHBIE OOYYaIOIMMHUCS HAay4yHbIE€ 3HAaHUS, YMEHHS H CIOCOOBI
nercTBUl, crnenudUUecKue IS IpeAMEeTHOH o0jacth  «XUMHUS», BHUIBI
NEATENIbHOCTH 1O  MOJYYEHWID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,



IpeoOpa30BaHUIO U NPUMEHEHUIO B Pa3IMUHBIX YUYEOHBIX U HOBBIX CUTYyaIUsX.
K xoniy oOyuenus B 8 kiacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

PaCKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX MOHSTUW: aToM, MOJIEKYIa,
XMMHUYECKUN 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBasi J10JIsl XUMUYECKOTO 3JIEMEHTa B COCAMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJIb, AJIEKTPOOTPULIATEIBLHOCTh, CTEICHBb
OKHUCJICHUS, XMMHUYECKasi peakius, Kiaccu(ukaius peakiuii: peaxiuu
COCAMHEHHUS, pEaKUUU PAa3JIOKEHUs, pPEaKUUU 3aMEUICHUs, peaKuuu
o0MeHa, HK30- U SHJIOTEPMHUUECKHE PEAKIMH, TEII0BOU 3 (EeKT peakiuu,
SIAPO aToMa, JJEKTPOHHBIM CJIOM aroMa, aToMHas OpOUTallb, paguycC
aToMa, XUMHYECKas CBSI3b, MOJSPHAS W HEMOJSpPHAs KOBAJICHTHasl CBSI3b,
WOHHAs CBS3b, MOH, KATUOH, aHUOH, PACTBOpP, MAaccoBas JOJs BEIIECTBA
(mporieHTHAs! KOHIIEHTpAIKsi) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITh 3TU OHSATHUS MPU ONMKUCAHUM BELIECTB U UX MPEBPAILICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJISI COCTaBIICHHUS (HOPMYT
BEILIECTB U YPAaBHEHUN XUMHUUYECKUX PEAKIINIA;

ONPEICNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEeHb  OKHUCJICHHUS  JJICMEHTOB B  OWMHApHBIX  COCAUHEHUSIX,
MIPUHAIKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCYy COCIUHEHHH I10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAas W HMOHHAs) B
HEOPraHUYECKUX COEAUHEHUSAX;

packpsiBath cMbici [lepuomnueckoro 3akona J[. W. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepuonuueckoil cucreme,
3aKOHOB  COXPAaHEHUsI MacChl  BEIIECTB, IIOCTOSIHCTBA  COCTaBa,
aTOMHO--MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOTaIpo;

OMUCHIBATh M XapaKTepu3oBaTh TaOnuuHyr Gopmy Ilepuoamdeckoit
CUCTEMbl XHMHMYECKHUX DJJEMEHTOB: pa3auyaTh TMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, maneie u
OOJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabnmune «llepuoguueckass cucrtema Xxumudeckux osnemeHToB [[. U.
MenneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMUUYECKHUX 3JIEMEHTOB (COCTaB W 3apsij siipa, 00Ilee YUCIO SIECKTPOHOB
U pacipeiesieHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,



XUMUYECKHE peakiuuu (10 YMCIy U COCTaBy YYAacCTBYIOUIUX B PEaKIUU
BEILIECTB, 0 TETIOBOMY (P deKTy);

XapakTepru3oBaTh (OMHUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Ias OMUCAHUE TPUMEPAMH MOJIEKYIISIPHBIX
YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTHM TMPOTEKAHUS XUMHYECKUX IMPEBPAIICHUN B
Pa3IUYHBIX YCIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »dJIeMEeHTa 10 (dopmye
COEIMHEHMSI, MAaCCOBYIO JIOJIO BELIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON peaKInu;

MPUMEHSITh OCHOBHBIC OINEPAlMU MBICIUTEIBHON JNEATeIbHOCTH — aHaIu3
U CHHTE3, CpaBHEHHE, 0000IEHHEe, CHCTeMaTH3aIllio, KIacCH(PUKAIHIO,
BBISIBIICHUE MPUYUHHO--CIEIACTBEHHBIX CBA3EH — ISl U3YyUYEHHUS] CBOMICTB
BEIIECTB M XHUMHMUYECKHX pEaKIMi, eCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUS — HaAOIIOJIEHUE, U3MEPEHUEe, MOJCIUPOBAHHE, SKCIEPUMEHT
(peasibHbBIN U MBICIICHHBIN);

cleAoBaTh ~ IMpaBW/IaM  [OJb30BAaHUS  XMMHYECKOHM  TOCYyIOW U
7abopaToOpHbIM  000pY/IOBaHHEM, a TakXKe TMpaBHaM OOpalleHHusl C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TIO BBITIOJIHCHUIO
Ja00paTOPHBIX XHUMHYECKUX OINBITOB IO TOJYYEHUIO U COOMPAHUIO
razoo0pa3HbIX BELIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBICHUIO
pAacTBOPOB C ONPEAECTEHHOM MacCOBOW JOJIEM PAacTBOPEHHOIO BEUIECTBA,
IUTAaHUPOBATb M MPOBOAUTH  XUMHYECKHE  OIKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEI0YEH U KUCIIOT C MOMOIILI0O WHIUKATOPOB
(;rakmyc, peHondTanenH, METUIOPAHK U PYTUe).

K xoniy o0yuenus B 9 kjacce npeMeTHbIE Pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpakaTh COPMUPOBAHHOCTD Y O0YUaIOLIUXCS YMEHHI:

pacKpbIBaTh CMBIC OCHOBHBIX XWMHUYECKUX NOHATHWA: XUMHUYECKUN
3JIEMEHT, aTOM, MOJIeKYyJia, WMOH, KaTHOH, aHHOH, MPOCTOE BEIIECTRBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl PEaAKIUsl, XUMUYECKas CBA3b, TEIJIOBOU I DEeKT
peakuuu, MOJb, MOJSPHBIA  00BEM,  pPACTBOP,  AJIEKTPOIUTHI,
HEDIJICKTPOJIUTHI, AJICKTPOJMTHYECKAs] HUCCOLMAIMS, PEAKIIUH HOHHOIO
oOMeHa, KaTaliu3aTtop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U
HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJIEHUE,
aIoTponusi, aM(pOTepHOCTh, XUMUYECKasd CBA3b (KOBAJICHTHAas, MOHHAs,



METa/NIMYeCcKasi), KpHUCTaJUIMUecKkasi pemérka, KOppo3us METaljIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW pEAKUHUH, TMPEIeTbHO JOMyCTHMas
xoHueHtpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU NOHATHUSA MPU ONMMCAHUY BELIECTB U UX MPEBPAILICHHUII;
UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJII COCTaBlIeHUS (HOPMYT
BEILIECTB M YPAaBHEHUN XUMUUECKUX PEAKIINA;

OTPEICIIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKUX 2JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, MPUHAIJICHKHOCTh BEHIECTB K
onpenenéHHOMY KJIacCy COEIMHEHMH 1o (opmysiaM, BUI XUMUYECKON
CBs3U (KOBaJCHTHasi, WOHHAs, METAJUIMYEcKasi)) B HEOPTraHUYECKUX
COCAMHEHUSIX, 3apsAJl MOHA MO XUMUYECKOW (popMyrie, XxapakTep cpeibl B
BOJIHBIX PAacTBOPAaX HEOPTraHUYECKUX COCAMHEHUM, TUIl KPUCTATUTMYECKON
PEHIETKH KOHKPETHOT'O BEIIECTBA;

packpsiBath cMbica [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAHHUE: OIKUCHIBATH W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoi CUCTEMbl XUMHYECKUX DJIEMEHTOB:
pa3nuyaTh TOHATUS «TJaBHas moarpymma (A-rpynma)y u «moOodHas
noarpynna (b-rpynmna)», manble u OOJbIIME MEPUOIBI, COOTHOCUTH
0003HaueHUs, KOTOpbIE WMEIOTCA B TMEPUOJUYECKOM Tabnuie, C
YUCJIOBBIMU  XaPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHYECKHUX
3JIEMEHTOB (COocTaB M 3apsl siApa, oOOIIee 4YHUCIO JJIEKTPOHOB H
pacrpefieieHue HX MO DJJIEKTPOHHBIM  CJOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B MU3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUHN B
npeAenax MaJlblX NEPUOJOB U IJIaBHBIX NOATPYMHI C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCCU(UIIUPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 YKCIy M COCTaBy YYAaCTBYIOIIMX B PEAKIUU
BEIIECTB, N0 TEIJIOBOMY 3D (PEKTy, M0 U3MEHEHHUIO CTEIECHEH OKUCICHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOLIME U CHEIU(DUUECKHE XUMHYECKUE
CBOMCTBAa MPOCTBHIX U CJOXHBIX BEIECTB, MOATBEPXKIAsl OIMKHCAHUE
npuMepaMHi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIN;

COCTABJISITh YPABHEHMSI  DJIEKTPOJIMTHUECKOW JIUCCOLMALMU  KHCIIOT,
LIEJI0YEH U COJIEM, ITOJTHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI NOHHOIO
oOMeHa, ypaBHEHHS pEaKiui, MOATBEPKIAIOIMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSA3M MEKy BELIECTBAMU PA3JIMYHBIX KIACCOB;
pacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIMiA



MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHca 3THX PeaKIuii;
POTrHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOYKHOCTH TIPOTCKAaHUS XWMHUYECKHX TPEBpPAlICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 (dopmye
COCTMHEHMSI, MAaCCOBYIO JIOJIIO BEIIESCTBA B PacTBOPE, MPOBOJUTH PACUEThI
110 YPaBHEHUIO XUMHUYECKON PEaKIINU;

coOofaTh  MOpaBujia  MOJb30BAaHUA  XUMHUYECKOM  mocyAo U
7abopaTOpHBIM  O0OpYJOBaHMEM, a TaKXKe TMpaBuUiia oOOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYCHHUIO M COOUPAHHIO
ra3000pa3HbIX BEUIECTB (aMMHUaKa U YTJIIEKUCIIOTO rasa);

NPOBOJIUTh  PEAKIHUH, TOATBEPKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUI-,
uoaua-, kapOonat-, ¢ocdar-, cuiIukar-, cyiabdar-, THIAPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHMUECKUX BEIIIECTB;

MPUMEHSTh OCHOBHBIE OIEPAIlMU MBICTUTEIILHON NEATeIbHOCTH — aHaJIN3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMAaTU3AINI0, BBISIBICHHUE
NMPUYUHHO-CJICICTBCHHBIX CBS3€H — I WM3Y4YEHUs CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUW, €CTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUSI —
HAOJIIOICHNE, M3MEpPEHNEe, MOJCIUPOBAHNE, JKCICPUMEHT (peajbHBIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHMUE

8 KJIACC
Ne HaumeHoBaHue pa3jieioB U Kosn4yecTBo yacos JuexkTpoHHble (HU(poBbIE)
n/n TeM MPOrpaMMbl Bcero KonTtposanbhbie IIpakTUyeckune o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThbI
Pa3nes 1. IleppoHavyaabHble XUMHYECKHE NOHATHS
1.1 Xumus — BakHasi 00J1acTh 5 0 2 bu6mmorexa [JOK
€CTECTBO3HAHUS U https://m.edsoo.ru/7f41837¢c
MPAKTUYECKON EATeTbHOCTH
YeJI0BeKa
1.2 BemecTtBa 1 xuMuueckue 15 1 0 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe M HEOPraHMYECKUX BeLIeCTB
2.1 Bosnyx. Kucnopoa. Ilonstue 6 0 0 bubnuoreka [IOK
00 oxcHax https://m.edsoo.ru/7f41837¢
2.2 Bonopon.Ilonstue o kucinorax 8 0 1 bubnuorexa [IOK
U COJISIX https://m.edsoo.ru/7f41837¢c
2.3 Bona. PactBopsr. [lonsitue 06 5 1 1 bub6anoreka [HOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢c
2.4 OCHOBHBIE KJIACChI 11 1 1 bu6mmoreka [JOK
HEOPraHUYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837¢
Hroro no pasneny 30

Pasnen 3. llepunoanuecknii 3axon u [lepuoanyeckas cucrema xummuideckux 3j1eMeHToB /. . MennesieeBa. CTpoenne aToMOB.

Xumnueckas cBsizb. OKHCJIUTETbHO-BO

CCTAHOBUTC/IbHBIC PCAKIINHA

3.1

[Tepronnueckuii 3aKOH 1
[Iepnonnueckas cucrema

7 0

bu6mmorexa [JOK
https://m.edsoo.ru/7f41837¢



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

XUMHYECKUX d1eMeHToB /1. H.
Mennene-eBa. CTpoeHue atoma

3.2 XuMuyeckas CBSI3b. 8 bu6mmorexa [JOK
OKHCIUTETBHO- https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEIIbHBIE PEAKIINHI

Hroro mo pazneny 15 bubmuotexa [JOK
https://m.edsoo.ru/7f41837¢c
PeszepBHoe Bpemst 3 bubnuoreka [JOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

Nen/m | HaumeHoBaHMe pa3esioB U TeM KosnuyectBo yacos JIEeKTPOHHbIE
NMPOrpaMMsbl Bcero KoHTpo/bHBI IIpakTH4eckn (uudposbie)
e padoThbl e padoThblI o0pa3oBaTe/bHbIE
pecypcsbl
Pa3nen 1. BemecTBO 1 XUMHU4YecKHe peaKIuu
1.1 [ToBTOpeHue u yrnyOiaeHre 3HAaHHIA 5 1 0 bubnmoreka [JOK
OCHOBHBIX Pa3/IeJIoB Kypca 8 kjiacca https://m.edsoo.ru/7f41a63
6
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bubnuorexa [JOK
peakuui https://m.edsoo.ru/7f41a63
6
1.3 DIJIEKTPOJIUTUYECKAS JUCCOIUALIHS. 8 1 1 bu6mmoreka [JOK
XMMHUECKHE PeaKIu B PaCTBOPax https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 17
Pa3nes 2. HemeTannbl M MX cOeIMHEHHS
2.1 OO01mas xapakTepuCTHKa XUMUYECKUX 4 0 1 bubnnorexa [JOK
anemeHTOB VIIA-rpynmsl. I'anoreHst https://m.edsoo.ru/7f41a63
6
2.2 OO6mras XxapakTeprucTUKa XUMHIECKUX 6 0 0 bubnuorexa [JOK
anemenToB VIA-rpymmsl. Cepa u eé https://m.edsoo.ru/7f41a63
COCIMHEHUS 6
23 OO01m1ast XxapakTepUCTHKa XUMHYECKUX 7 0 1 bubnuoreka [IOK
aneMeHTOB VA-rpynmnsl. A30T, pochop u ux https://m.edsoo.ru/7f41a63
COCIUHEHHUS 6
2.4 OO6mias XxapakTeprucTUKa XUMHUECKUX 8 1 2 bu6mmoreka [IOK

anemeHToB [VA-rpynnsl. Yriepoau
KPEMHHUH U UX COEAVHCHHUS

https://m.edsoo.ru/7f41a63
6
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Hroro no pasneny

25

Pa3zgen 3. MeTa/JIbI M UX COCIHUHEHUSA

3.1 OO6miue cBoiicTBa METANIOB 4 bubmmoreka [JOK
https://m.edsoo.ru/7f41a63
6
3.2 Baxueiimme MeTamibl U KX COSTUHEHUS 16 bubnuorexa [JOK
https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 20
Pa3znen 4. XuMus u oxkpy:kamomas cpeaa
4.1 BemectBa 1 MaTepuaisl B )KU3HU YEJIOBEKA 3 bub6nuoreka [IOK
https://m.edsoo.ru/7f41a63
6
Hroro o pazneny 3
PeszepBHoe Bpemst 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41a63
6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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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IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
Ne Tema ypoka Kouun4yecTBo 4yacoB Hara DJIeKTPOHHbIE
n/n Bcero KoHTpobHBI IIpakTHyeckn H3y4YeHH uudposbie
e padoThbI e padoThbI b | oOpa3oBaTe/ibHbIE
pecypcbl
1 [Ipenmer xumuu. Poiap XuMuu B )KU3HU 1 0 0 bubnuoreka [JOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 ITonsatre o0 MeTOHAaX MO3HAHUA B XUMUHU 1 0 0 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227e
3 ITpakTuyeckas padora Ne 1 «IIpaBuna 1 0 1 bubmmoreka [IOK
paboThI B 1a00paTOPHH U TPUEMBI https://m.edsoo.ru/ff0d23dc
oOparnieHus ¢ 1a00paTOPHBIM
o0opyIoBaHUEM»
4 Yucrele BentecTBa U cMecr. CriocoObl 1 0 0 but6mmoreka [JOK
paszaeneHus: cMecein https://m.edsoo.ru/ff0d26c¢ca
5 [IpakTuueckas pabora Ne 2 1 0 1 bubnmnorexka [JOK
«Pa3nenenue cmeceii (Ha npumepe https://m.edsoo.ru/ff0d28c8
OYHMCTKH MTOBAPEHHOM COJIN )»
6 ATOMBI U MOJIEKYJIBI 1 0 0 bubnmoreka [JOK
https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE AIIEMEHThI. 3HAKU 1 0 0 bubmmoreka [JOK
(CMMBOJIBI) XUMHYECKUX DJICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cnoKHBIE BELIECTBA 1 0 0 bubnmoreka [JOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUECHHE 1 0 0 bu6muoreka [IOK
https://m.edsoo.ru/ff0d2d50
10 3aK0H MOCTOSIHCTBA COCTaBa BEIIIECTB. 1 0 0 but6mmoreka [{JOK
Xumudeckas opmysa. BameHTHOCTh https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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aTOMOB XMMHYCCKUX JICMCHTOB

11 OTtHOoCHUTENbHAs aTOMHAs Macca. bubmmoreka [JOK
OTtHocuTeNnbHASI MOJIEKYJISIPHAsI Macca https://m.edsoo.ru/ff0d323c¢

12 MaccoBas 10151 XUMHAYECKOTO bu6mmoreka [JOK
3JIEMEHTA B COCAUHCHUN https://m.edsoo.ru/ff0d350¢

13 KomnuectBo BemecTsa. Moib. but6mmoreka [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230

14 dOu3ndecKue U XUMUYECKHE SIBICHUS. bubmuoreka [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku u ycinoBus NpOTEKaHUs bubnmoreka [JOK
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHUsI MaCcChl BEIIECTB. bubnuorexa [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88

17 Brruncnenus Koan4decTBa, MacChl but6mmoreka [{JOK
BEIIECTBA M0 YPABHEHUAM XUMHUYECKUX https://m.edsoo.ru/ff0d5708
peakuin

18 Knaccuukanus XuMU4ecKux peaxkiui bu6nuoreka LIOK
(coenuHeHus, pa3oKeHUs, https://m.edsoo.ru/ff0d3{34
3aMeIeHus, 0OMeHa)

19 M. B. JIoMOHOCOB — y4Y€HBIN- bubnmnorexa [HOK
sHukIoneauct. O06o0IeHne 1 https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3alus 3HaHu|

20 Kontposbnas padota Nel o reme bubnuorexa [JOK
«BemecTBa 1 XUMAYECKHUE PEAKITHMNY https://m.edsoo.ru/ff0d4290

21 Bo3nyx — cmech razos. Cocras bubnmnorexa [JOK
Bo3ayxa. Kucinopon — snemMeHT u https://m.edsoo.ru/ff0d448e
npoctoe BeuecTBo. O30H

22 OuU3NYECKUE U XUMUYECKUE CBOMCTBA bubmmoreka [JOK

KHCJIOpOJia (peaKIuu OKUCIICHHUS,
ropenue). [lonstTie 06 okcumax

https://m.edsoo.ru/ff0d4614
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23 CriocoOsI MONTy4eHUs KHCIIOPO/ia B bubnmnoreka [JOK
71a00paTOPUH U MPOMBIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
[IpumeHeHne kuciopoaa

24 TernoBoi a3 PexT XumMuIecKoit bubmuoreka [JOK
peakunu, MOHATUE O https://m.edsoo.ru/ff0d4790
TEPMOXUMHUYECKOM ypaBHEHUH, 3K30- U
SHAOTEPMUUYECKUX PEAKLIUAX

25 TomnuBo (HedTh, yroiab U MeTaH). bub6muoreka [IOK
3arps3HeHue BO3ayXa, CIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPALLECHUS

26 [Tpaktuyeckas padora Ne 3 o Teme bu6mmoreka [IOK
«ITonydyenue u coOupanue KHCIOPOIa, https://m.edsoo.ru/ff0d4ae2
W3yYEHHUE €r0 CBOMCTB)

27 Bonopoa — snemeHT u npocroe but6mmoreka [{OK
BelecTBo. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0

28 Du3NYECKUEe U XMMUYECKUE CBOMCTBA bubmuoreka [JOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 IToHsiTHE O KUCHOTAX U COJAX bubmuorexa [JOK

https://m.edsoo.ru/ff0d50d2

30 Crioco0sI nosty4eHus BOAOPOa B bu6nuoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0

31 [IpakTudeckas padora Ne 4 mo Teme bubnmorexa [JOK
«[lomyuenue u cobupanue BoJ10poJa, https://m.edsoo.ru/ff0d4f42
H3yYEHHUE Er0 CBOMCTB)

32 Momnsipablit 00bE€M ra3oB. 3aKOH bubmuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e

33 Brrancienus 00bEMa, KoJIMdecTBa but6mmoreka [JOK
BEIIIECTBA rasa 1o ero N3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WIH 00BEMY

34 Brruucienust 00bEMOB ra3oB 10 bubmuorexa [JOK
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YPaBHEHHIO PEAKLIMHA HA OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUI I'a30B

https://m.edsoo.ru/ff0d5708

35 OU3NYECKHE U XUMUYECKUE CBOMCTBA bubnuorexa [JOK
BO/IbL https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonsitue 00 bubnuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
37 Bona xak pactBoputens. HacbllieHHbIe bubnmoreka [IOK
Y HEHACBIIIICHHBIC PacTBOPBL. MaccoBast https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
38 [TpakTudeckas padora Ne 5 mo Teme bubnmoreka [JOK
«IIpuroroBiieHrE PacTBOPOB C https://m.edsoo.ru/ff0d5eba
onpeeaEHHON MacCOBOU J10JIEH
PacTBOPEHHOTO BEIICCTBAY
39 Kontponbnas padota No2 o teme bubnuotexa [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, KilaccupUKaIus, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [Tonydyenue u XuMHUUECKHE CBOMCTBA bubnmnoreka [JOK
KHCJIOTHBIX, OCHOBHBIX ¥ aM()OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUA: cOCTaB, KJIacCU(PUKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnue 1 XuMHUYECKHUE CBOMCTBA bubnuorexa [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarus, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnue nu XuMHUUYECKHE CBOMCTBA bubmmoreka [JOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
46 Conu (cpeaHue): HOMEHKIIATYpa, bubmuoreka [JOK

CIIOCOOBI MMOJIYYCHHUA, XUMHUYCCKUC

https://m.edsoo.ru/00ad947
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CBOWCTBa 4

47 [TpakTudeckas padota Ne 6. Pemenue bubmmoreka [JOK
DKCIEPUMEHTAIIBHBIX 3a/1aY 110 TEME https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX
COCTUHEHUIY

48 I'enetnueckas cBs3b MEXKy KilaccaMu but6mmoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50

49 O06o0061IeHre u cucTeMaTu3alus 3HaHUH bubnmnorexa [JOK

https://m.edsoo.ru/00ad9cb2

50 Kontponbnas padota Ne3 o teme bubnuorexa [JOK
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9¢la
coeuHeHM"

51 IlepBble MOMBITKYU KJIACCU(PHUKALIUN bu6nuoreka [IOK
XUMHUYECKHUX 31eMEHTOB. [loHsTHE O https://m.edsoo.ru/00ad9ffa
IPyIIax CXOAHBIX AIEMEHTOB

52 Ilepnonnueckuil 3aK0H 1 bubnmnorexa [JOK
[Tepuoanueckas cucTeMa XUMHYECKUX https://m.edsoo.ru/00adasS2c
anemenToB JI. Y. Menaeneena

53 [Tepuonpl, rpyniibl, HOATPYIIIBI bubmuoreka [JOK

https://m.edsoo.ru/00ada52c

54 Ctpoenue atomoB. COoCTaB aTOMHBIX bubmuoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342

55 CtpoeHue 2JIeKTPOHHBIX 000JI09eK bubnuorexa [JOK
aTOMOB 3JieMeHTOB [leprnoauyeckoii https://m.edsoo.ru/00adabbe
cuctemsl /[. 1. MenaeneeBa

56 XapakTepucTuKa XUMUYECKOTO bubnmnorexa [JOK
3JIEMEHTA IO €T0 MOJIOKEHUIO B https://m.edsoo.ru/00ada824
IIepnonnueckoii cucreme /1. U.
Menneneena

57 3nauenwue [lepuoguueckoro 3akoHa st but6mmoreka [IOK



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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https://m.edsoo.ru/00ada824

pa3BuTHUA HayKu U npaktuku. /. 1.
MenneneeB — y4€HbIM, IEJArOT U

https://m.edsoo.ru/00ada96e

IpaKJaHUuH
58 DNEeKTPOOTPUIIATETFHOCTH ATOMOB 1 bubmuoreka [JOK
XAMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonnas xuMuaeckas CBSI3b 1 but6mmoreka [JOK
https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nonsipHast XuMH4eCKas 1 bubmuorexa [JOK
CBSA3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMUYECKast 1 bubnuorexa [JOK
CBS3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS 1 bubmuoreka [JOK
https://m.edsoo.ru/00adae28
63 OKHCIUTENTPHO-BOCCTAHOBUTEIbHBIC 1 but6mmoreka [{OK
peakmuu https://m.edso0.ru/00adb07
6
64 OKucauTen U BOCCTAHOBUTEIIH 1 bubmmoreka [JOK
https://m.edsoo.ru/00adb07
6
65 KonTponbaas padota Ne4 mo Teme 1 bubnmoreka [JOK
«CTtpoeHne atoMa. XUMHUYECKasl CBS3hY https://m.edsoo.ru/00adb48
6
66 PesepBubIil ypok. O600meHIE 1 1 bubnuorexa [JOK
CHCTEeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHrlit ypok. O6001eH1e 1 1 bubnmnorexa [JOK
CHCTEMATHU3alUs 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHelit ypok. O600IeHNE 1 1 bubnmnoreka [JOK
cUCTEeMaTH3alus 3HAHU I https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Ne Tema ypoka Kosmn4yecTBo yacos Hara DJIeKTPOHHbIE
n/n Bcero KoHTpobHBI IIpakTHyeckn H3y4YeHH nudposbie
e padoThl e padoThl | o0pa3oBaTe/bHbIE
pecypcsl

1 [leproanueckuii 3aK0H. 1 0 0 bubnmnoreka [JOK
Ilepronnueckas cucrema https://m.edsoo.ru/00adb59e
XUMHUYECKUX 3jieMeHTOoB J[. 1.
Menneneena

2 3aKOHOMEPHOCTH B U3MEHEHHUH 1 0 0 bu6muoteka [IOK
CBOMCTB XMMHYCCKHUX 3JICMCHTOB https://m.edsoo.ru/00adbbb
NEPBBIX TPEX NMEPUOIOB 6

3 Knaccudukanus u HoMeHKIaTypa 1 0 0 bubnmnorexa [JOK
HEOPTraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XMuMUYECKOM CBSA3U U TUIIBI 1 0 0 bubnmoreka [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6

5 KonTponbHas padora Nel no Teme 1 1 0
«IloBTOpEHUE U yrityOiieHue 3HaHUI
OCHOBHBIX Pa3/eJIOB Kypca 8 kiacca»

6 Knaccudukanus xuMuaeckux 1 0 0 but6mmoreka [JOK
peaKkui Mo pa3IuyHbIM NMPU3HAKAM https://m.edsoo.ru/00adbcb0

7 IToHsATHE O CKOPOCTH XUMUUYECKOMN 1 0 0 bubnmnorexa [JOK
peakiuu. [ToHSTHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX

8 [ToHsiTHE O XMMUYECKOM PaBHOBECHHU. 1 0 0 bubmmoreka [JOK
@DaKTOpPBI, BIUSIOIINE HA CKOPOCTh https://m.edsoo.ru/00adc28c
XUMUYECKON PEAKIIUU U TIOJIOKEHNE
XUMHUYECKOTO PAaBHOBECHS

9 OKHUCIUTETHHO-BOCCTAaHOBUTEIbHBIC 1 0 0 bu6nmoreka [IOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
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peakuuu https://m.edsoo.ru/00adcade

10 Teopus 3IEKTPOIUTUYECKON bubnmoreka [JOK
nuccoranuu. CUibHbIE U clla0bie https://m.edsoo.ru/00adcd68
AIEKTPOITUTHI

11 HoHnHbIe ypaBHEHHS peaKIUil bu6muoreka [{IOK

https://m.edsoo.ru/00add44
8

12 XUMHYECKHE CBOMCTBA KUCIOT U bubmmoreka [JOK
OCHOBAaHMU B CBETE MPEACTABICHUI https://m.edsoo.ru/00add5d
00 DIIEKTPOIUTUIECCKON JUCCOITUAIITT 8

13 XuUMHUYECKUE CBOMCTBA COJIEH B CBETE bubmuoreka [JOK
MIPEACTABICHUI 00 https://m.edsoo.ru/00add8b
AJIEKTPOJIUTUYECKON JUCCOIHAIIIHT 2

14 [TonsaTue o runponnse conen but6mmoreka [IOK

https://m.edsoo.ru/00add9d
4

15 O06o001IeHre U cCUuCTeMaTHU3aIMs bubmmorexa [JOK

3HaHUH https://m.edsoo.ru/00addd1
2

16 [IpaxTuyeckas pabora Ne 1. bubmmoreka [JOK
«PenieHune 3KCrepuMeHTaIbHbIX https://m.edsoo.ru/00addbfa
3a/1a9

17 Kontponbnas padota No2 o teme bubnuorexa [JOK
«DIIEKTPOJUTHYECKAS TUCCOIUALIHS. https://m.edsoo.ru/00addecO
XUMHUUYECKUE PEAKLIUU B PACTBOPAX»

18 OO01mas XxapakTeprcTUKa raJoreHOB. bubnmnoreka [JOK
XHUMHUUYECKUE CBOMCTBA HA IIPUMEPE https://m.edsoo.ru/00addfe2
xJjopa

19 XnopoBogopoa. CosisiHast KHCIIOTA, bubmuorexa [JOK

XMMHYECKHUE CBOMCTBA, MOJyYEHUE,

https://m.edsoo.ru/00adel104
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[IPUMEHEHUE

20 [IpakTuueckas padora Ne 2 o Teme bubnmoreka [JOK
«ITosmmyyeHue COIsIHON KUCIIOTHI, https://m.edsoo.ru/00ade348
M3y4YEHHE €€ CBOMCTBY»

21 Brruncnenus no ypaBHeHHUSIM bubmuoreka [{IOK
XUMHYECKUX PEAKIUi, €CIIU OJUH 13 https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE

22 OO11ast XxapakTepUCTHKA 3JIEMEHTOB bubnuoreka [IOK
VIA-rpymmbt https://m.edsoo.ru/00ade64a

23 AmoTponHbie MOIU(MUKAIIMN CEPHI. bubnmoreka [JOK
Haxoxnenue cepbl 1 €€ COeTUHEHU I https://m.edsoo.ru/00ade64a
B IIpUpoJe. XMMUYECKHE CBOWCTBA
cepbl

24 CepoBo10po1, CTPOCHHE, bubnuotexa [JOK
bu3MYeCcKre U XUMHUYECKUE CBONCTBA https://m.edsoo.ru/00ade802

25 Oxkcuabl cepsl. CepHas KMCIIOTA, bubnmnorexka [JOK
bu3nUecKrue 1 XUMHUYECKUEC https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHUE

26 XHUMHUYECKUE PEAKLINH, JICKALLNE B bubmmoreka [IOK
OCHOBE ITPOMBIIIJIEHHOTO CIIOC00a https://m.edsoo.ru/00adec8a
MOJIyYEHUSI CEPHOMN KUCIIOTHI.

XUMHUYECKOE 3arpsi3HEHUE
OKPY’KaIoIleH cpe/ibl COEUHEHUSIMHU
cepbl

27 Breruucnenue MaccoBoO#l JOJIM BBIXO/1a bubmmoreka [JOK
NPOAYKTA PEAKIIUH https://m.edsoo.ru/00adec8a

28 OO0m1as xapakTepucTrKa 3JIEMEHTOB bubnmoreka [JOK

VA-rpynmnsl. A30T, pacripocTpaHeHHE
B IIpHUpoJie, PU3NYECKUE U
XUMHUYECKHE CBOKCTBA

https://m.edsoo.ru/00adeea6
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29 AMMHUak, ero puznyecKue u bubnmoreka [JOK
XMMHYECKHE CBOMCTBA, IIOIyYCHHUE U https://m.edsoo.ru/00adf004
IpUMEHEHNE

30 [Ipaktrueckas padota Ne 3 o Teme bubmuorexa [JOK
«lTomydyenre ammuaka, U3y4eHue ero https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucaoTa, e€ Gusndeckue u bubmuoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306

32 Hcnonb30BaHuE HUTPATOB U COJIEU bubnmnoreka [JOK
aMMOHMS B KAYECTBE MUHEPAIBbHBIX https://m.edsoo.ru/00adf518
ynoOpennit. XuMu4eckoe
3arpsI3HEHUE OKPYKAIOIIEH CpeIbl
COEIMHEHUSIMH a30Ta

33 ®docdop. Oxcua pochopa (V) u bubnuotexa [JOK
docdopnas kuciaora, puznyeckue u https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, OJYyUYECHUE

34 Hcnons3oBanue pochaTos B bu6muoreka [IOK
Ka4eCcTBE MUHEPAIbHBIX y100pEHHUH. https://m.edsoo.ru/00adfc20
3arpsi3HeHUE NPUPOJHON CPEJIb
docharamu

35 Yraepon, pacipocTpaHEHHE B bubmuoreka [JOK
npupojie, GU3NYECKUe 1 XUMUUECKHE https://m.edsoo.ru/00adfd9¢c
CBOMCTBa

36 Oxkcupl yraepoja, ux Gpusndeckue u bubmmoreka [JOK
XMMHYECKHE CBOMCTBA. https://m.edsoo.ru/00adfebe
DKosornyeckue npooIeMsl,

CBs3aHHBIE C OKcUIOM yriaepoaa (IV)

37 YronbHasg KUCIIOTa U €€ COU bubmmoreka [JOK

https://m.edsoo.ru/00ae006c

38 [Ipaktuueckas padora Ne 4 mo Teme bubnmnorexa [JOK
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"IlosrydyeHune yriekucioro rasa.

KauecTBenHast peaxiyst Ha KapOOHaT-
n

https://m.edsoo.ru/00ae027¢e

HOH

39 [TepBoHavanbHBIC TOHATHS 00 bubmuoreka [JOK
OpPraHMYeCKUX BELIECTBAxX KaK O https://m.edsoo.ru/00ae054¢
COEIMHEHUSX YIJIepoaa

40 Kpemuuii u ero coeguHeHust bubnmoreka [IOK

https://m.edsoo.ru/00ae080a

41 [TpakTrueckas padora Ne 5. Pemenue bubmuoreka [{IOK
AKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME https://m.edsoo.ru/00ae0bf2
«Baxnenmme HeMeTauibl U UX
COETMHECHUS

42 KonTtponbHas padora Ne3 o reme bubmuoreka [IOK
«Baxueine HeMeTauIbl U UX https://m.edsoo.ru/00ac0el8
COCTMHECHUS

43 OO0mias XxapakTepuCTUKa XUMHUECKUX bubnuoreka [JOK
3JIEMEHTOB — METAJUIOB. https://m.edsoo.ru/00ae103e
Merammueckas CBs3b U
MeTaJUIMYecKasi KpUCTalIndecKast
pemérka. @u3nveckre CBOMCTBa
METaJIOB

44 XHUMHUYECKHE CBOICTBA METAJIIOB. bu6nuoreka [JOK
DNEKTPOXUMHYECKUN Psift https://m.edsoo.ru/00ael 156
HaIPsKEHUN METaJIOB

45 OO6mme cnocoOb! MOTyYEHUs bubmuorexka [JOK
MetasuioB. CrutaBel. Beraucienus mo https://m.edsoo.ru/00ael 156
YPAaBHEHUSIM XUMUYECKHUX PEAKLINM,
€CJIM OJIMH U3 PEareHTOB COJAEPKUT
IpUMECH

46 [ToHsATHE O KOPPO3UU METAILIOB bubmuorexa [IOK
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47 [llenounbie METaJIIbI but6mmoreka [IOK
https://m.edsoo.ru/00ael14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
KaJIns https://m.edsoo0.ru/00ae14b2
49 [llenouno3eMeNnbHBIE METAJIIBI — but6mmoreka [JOK
KaJIbIIM 1 MarHui https://m.edsoo.ru/00ael5e8
50 BakHelime coeTuHEeHUA KaIbIU bubnuoreka [JOK
https://m.edsoo.ru/00aelSe8
51 O00011IeHrEe U CUCTEMAaTU3ALIIS
3HAaHUH
52 JKEcTKOCTh BOIBI U CIIOCOOEI €8 bu6nuoreka [JOK
yCTpaHEeHUs https://m.edsoo.ru/00ac1886
53 [Ipaktuueckas padora Ne 6 mo Teme bubnmnoreka [JOK
"XKEcTKOCTDL BOABI M METOIEI €6 https://m.edsoo.ru/00aclae8
ycTpaHeHHs"
54 AmtoMuHUT bubmuoteka [JOK
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOWCTBA OKCUIA U bubnmoreka [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Kenezo bubmuoreka [JOK
https://m.edso0.1ru/00ae1d86
57 OKcuibl, THIPOKCUIBI U COJTH JKeTe3a bubnmoreka [JOK
(IT) n xene3a (I11) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U CUCTEMAaTU3aIIHS
3HaHUHN
59 [Tpaktuueckas padota Ne 7. Pemenue bubnuorexa [JOK

OKCIICPUMCHTAJIBHBIX 3aaa4 I10 TCMC
«Baxkneinine MeTalIbl M UX
COCOAUHCHU»

https://m.edsoo.ru/00ae3de8
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60 Brrurcienus no ypaBHeHUsIM 1 bubnmoreka [JOK
XUMHYECKUX PEAKUUi, €CIIA OUH U3 https://m.edsoo.ru/00ael750
peareHTOB JIaH B U30BITKE WIH
COJIEPXKUT IpUMecH. Berancnenus
MacCOBOM J0JI BBIXOJa MPOIyKTa
peakuuu

61 O00011eHrEe U CUCTEMAaTU3ALIHS 1
3HAaHUU

62 KonrtponbHas padora Ne4 o reme 1
«Baxueie MeTaJlibl U UX
COCTMHCHHUS

63 BemecrtBa u marepuaiel B 1 bubmuorexa [JOK
IIOBCEIHEBHOU KU3HU YEJI0BEKA https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arpsi3HEHNE 1 bubmuorexa [JOK
OKPYKArOIIeH CPeIbl https://m.eds00.ru/00ae4270

65 Posb xumuu B pernieHuu 1 bubnnorexa [JOK
9KOJIOTHYECKUX TPoOdIeM https://m.edsoo.ru/00ae4270

66 PesepBHelil ypok. O6001IeHNE 1 1 bubnmnoreka [JOK
CUCTEMAaTH3alMs 3HAHU N https://m.edsoo.ru/00ae0d0a

67 PesepBHeIit ypok. O600IICHNE U 1 bubnuoreka [JOK
cUCTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c

68 PesepHbIii ypok. O60011eHNE U 1 bubnuotexa [JOK
cHcTeMaTH3aIus 3HaHUuH https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O 68

[NPOTPAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI TSI YYEHUKA

* Xumus, 8 xknacc/ 'abpuensa O.C., OctpoymoB U.T'., Cnankos C.A.,
AxnmonepHoe obiectBo «M3aaTensctBo «lIpocBenienue»
* Xumus, 9 knacc/ 'adbpuensu O.C., Octpoymon WU.I'., Crankos C.A.,

AxrmonepHoe o6mectBo «M3narenbetBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIbBI J1JIS1 YUYUTEJIA
XuMust,IOypoYHbIe MaHkl o yueonuky ['adpuensn O.C.

Co6opnuk TectoB 1o noaroropke OI'D ,OUIIN

HUD®POBBIE OGPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
UHTEPHET

VYuu.Py

Sunekc yueOHUK

POIII






