MUHUCTEPCTBO NIPOCBEINIEHUA POCCUICKOM ®EJIEPAIIIN

MunucrepcTBo o0pazoBanusi Camapckoi 00J1acTu

IOro - 3anagHoe YnpasJieHue

I'bOY COI c.BaaguMupoBKa
PACCMOTPEHO COI'TACOBAHO YTBEP
[Ipencenarens MO Kyparop YP Jupekrop
Banspkuna U.H. Hazaposa E.II. Caskuna E.A.

[Tporokomn Nel
ot «07» aBrycra 2024 r.

[TpoToxon Ne 1
ot «07» aBrycra 2024 r.

TOUKA \!pocm

[Ipukaz Ne 39

ot «09» aBrycra 2024 r.
C=RU, O=I'BOY COL c.
Bnagumuposka, CN=CasknHa EneHa
AnekcaHapoBHa,
E=so _vladim_sch_hvr@samara.edu.ru
MEeCTO nognucaHus
2024-08-16 13:36:28

PABOYASA ITPOTPAMMA

(ID 376160)

yueOHoro npeamera «Xumus. ba3oBblii ypoBeHb)

JU1s1 oOyyaromuxcst 8 — 9 kiaccon

¢ ucnoJjib3oBanuem ooopynosanus LlenTpa «Touka pocra»

c. Bragumuposka 2024



MNOACHUTEJIBHASA 3AIINCKA

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

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
OoOy4eHHMs, BOCHHMTAHMS M pPa3BUTUA OOYYAIOIIMUXCS CPEACTBAMHU y4eOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU coziepKaHusl, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM o0ydeHUs] XUMUU Ha YPOBHE 1ieJield N3y4eHUs peaMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIYKUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PyHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN ACATEIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aronInXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)K€HUEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM U HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JPyromMy, BBITONHS (GYHKIUA OOBSICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKON COCTABIISAIOLICH HAYYHOU KAPTUHBI MUpPA B JIOTHUKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MUpY,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAUT (OPMHUPOBAHME 3HAHWA OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMBlI XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX peaKiuii, B (OPMHUPOBAHUH U PA3BUTUU TO3HABATEIbHBIX YMEHHUH U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

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

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMONO3HAHMS, KIIIOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3UYHBIX BUJOB IE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOLEr0o MHUpA, MCHOJIb3Yys 3HAHUS U OMBIT, MOJIYYCHHbIC MPU H3YUYECHHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecOo00pa3HOro MOBEAEHUS B OBITY M TPYAOBOH JEATENIBHOCTH B ILENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Ipo(uis U HampaBlIE€HHOCTH JajbHEHIIero
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
Jaca B HeJenmo), B 9 kimacce — 68 yacos (2 yaca B HEJEIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHe 0 MeToAax MO3HAHMS B XMMHUHU. UMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacué€rel mo Qopmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasiokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT U mpocroe
BenlecTBo. Haxoxnenuwe kuciaopoga B Hpupoje, (U3MUecKkue M XUMHYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(GUKALINUS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — anemeHT m mpocrtoe BemectBo. HaxoxkaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuHeHui. Oxcunbl. Knmaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coneil. @U3NYECKUe U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW W3YyUYCHUE CBOMCTB KHUCIOPOJa, HaOMIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMoCHCcTBIEe Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEILIECTBA, B3aMMOJECHCTBUE BOABI C METAJIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOIFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT W IIEIOYECH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKHUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKuCcIANTETILHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENbHbIE METAILIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonmepuonHas ©  JiIMHHONEpUoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siaep. M3oromnel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OYeK aToMOB TepBbIX 20 XUMHUYECKHUX  DJIIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TpyMIaM U Mepruoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

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

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBHUE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanusi MeXNpeIMETHBIX CBSI3ed MPU M3YYEHUH XHMMHM B 8 Kiacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, KiaccuduKamus, TMePUOINIHOCTh, HAOIOIEHNE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIMYUHBI, SUHUIIBI
M3MEpPEHMS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHEHUN B COOTBETCTBMHU C IIOJIOKECHHEM 3JIEMEHTOB B Illeproandeckoit
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiysa XuMA4eCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMM BEIIECTB, MO TeEIIoBoMYy 3 dekrty, Mo
W3MEHECHUIO CTENEHEeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XUMHUYECKOW peakinuu. [loHsTHE 00 0OOpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  DJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C  HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M OHCCOLMAIMU BEIIECTB C PA3IMYHBIMH BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJCTABICHUNH 00 DIICKTPOJUTHYECCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HEMETauloB (rpadura W anMasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOIMAIIMU KHCIOT, IIEJIOYEed U  COJIer
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MATEPHUAJIOB), TMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasioKeHUs, COSIUHEHMUsI), paclOo3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOZA HAa OPraHW3M 4YeJloBeKa. BakHelmme XJIOpUAbl U HUX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XUMUYEeCKHe CBOMCTBa cepbl. CepoBOIOPO, CTpOoeHHE, (PU3HUECKHE U
XUMH4YecKkue cBorcTtBa. OKCHABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH CpeAbl COEIMHEHHUSIMH Cepbl (KHCIOTHBIE JIOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMu4yeckue cBoicTea. Kpyrosopor a3ora B npupojae. AMMuUax, ero
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydyeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIME Kak TMpEeJCTaBUTENS Kilacca KHUCIOT U crhenuduyecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIeM aMMOHMST B KayeCTBE MMHEPAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukammu Gochopa, U3MUECKHE U XUMHUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OOmas xapakrepuctuka 3nemMeHToB IVA-rpynnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  ajuIOTPOIHBIE
MOAU(UKAIIUKA, PACTIPOCTPAHEHHE B Mpuponae, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOMCTBA, JIEMCTBHE Ha JKUBBIE OPraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojayyeHue W TnpuMeHeHue. KauecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJILCKOM
XO34MCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHpie HMCTOYHUKU YIIIEBOAOPOAOB (yrojib, MNPUPOJAHBIN Ta3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — U ux
poJIi B JKU3HM 4YeJloBeKa. MarepuarbHOE€ €IWHCTBO OPraHUYECKUX H
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumeHenue. CoenuHeHHs KpeMmHHs B mpuponae. OOmme mpeacTtaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
raJlor€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa o JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3y4YEHHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HochOpHBIX yAOOpEeHUH, MOIyYEHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX [POTEKaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4eHHUe MoJelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKMCIIOTO ra3a, MpOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl U X COCAUHEHMSA

OO1rast XapakTepUCTUKA XMMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHE B ObITY ¥ IPOMBIIIJIEHHOCTH.

[Ilenounsie mMeTamnpl: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABI HaTpus W Kanusa. [IpuMeHeHne mEenoYHbIX METAUIOB M UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kaiblius. BaxHelmue coequHeHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIE CBOMCTBA OKCHAA M THIPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMK HA MOHBI: MarHus, KJIbIHS, aJIOMHHUS, [UHKA, KEJe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a71a4d M0 TeMe «Baxxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

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

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Meswcnpeomemnmnuwie céasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B Xoie OOydeHHs XHMUU B €IUHCTBE y4eOHOU u
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATIU3ALIMHN O0YUYaIOIINXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAay4YHOMY HAacJIeUi0, MOHMMAHMsS 3HAYEHUs XUMUYECKOH HAyKH B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHMPOBOM M OTEHYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIEAOBATEIbCKOM, TBOPYECKOW U JAPYTUX  BHUJAAX
NeATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpOLIECCE€ OTOM Y4eOHOW JeATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMIOBEJEHUE W TMIOCTYNKHM CBOMX TOBApUILEH C MO3UIIHUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MMOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BELIECTBE M XWMHUYECKOW pPEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM U COCTaBIIAIOIINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBSI3AX YEJIOBEKa C
MIPUPOJHOM CPEJIOW, O POJIM XUMHUH B ITIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHHM IO
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl C Y4YEOHBIMM TEKCTaMH, CIPaBOYHOMU



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHS OOy4YEHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOs1, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
KW3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUUECKUX MPOOJEM M MyTeW UX PEIICHUS MOCPEICTBOM METOJIOB XUMUU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHUS OOIEHAyYHBIE TMOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MpPeAMETOB (OPMHUPOBATH IMPEACTABICHHUE O IEIOCTHOU



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBACHEHHUS OT/ACIBbHBIX (PaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXJeHUs (MHAYKTUBHBIC, JCTYKTUBHbBIC, 110 aHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CMMBOJI JJIEMEHTa), XUMHUYeckas (opMyna W ypaBHEHHE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI Jii (POPMUPOBAHUS THUIIOTE3BI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3ynbTaT, popMyaupoBaTh 000O0IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOJYyYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYJIIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJICPIKAaHUs, CIPABOYHBIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JUIS BBIMOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O UCIIOJIB30BAaHUS PA3INYHBIX [TOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMANBHYIO (hOpMY MpeAcTaBIeHUS UHPOpMauu 1
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCJIEIOBATENBCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBy  oOcyXmaemMol  TeMbl, (OPMYIHPOBATH CBOU  MPEJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
nabopatopHOl pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uluil (00CcyX1eHuss, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUSA
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITENIbHO ONPEEHATh LEIH JEATEIbHOCTH, IUIAHHPOBATH,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUUA MPU BBINIOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U AHAJM3UPOBATH KOHTEKCTHI, IPEIaraéMble B yCJIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIbHOCTH 1O  TMOJYyYEHHI0O HOBOIO 3HAHWS, €ro  HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyueHus B 8 kjacce npeMeTHbIC pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COSTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU Ah(EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTPAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENeNsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci Ilepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», mManeie u
OONbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTaHUYECKHUE BEICCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHUYECKOTO »dJIeMEeHTa 10 ¢dopmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTeMaTU3aluIo, KiIacCUu(PUKaIuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YeHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClieoBaTh  NpaBWIaM  TOJB30BAHUSA  XUMHUYECKOM  MOCYyAOW |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlMsi, XUMUYeCKasi CBsI3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peaKUuH, MPEIebHO JOMyCTHUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIUM;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsAJl MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIHUCHIBATH U XapaKTepHU30BATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOEHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYII C YUETOM CTPOEHUS MX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
1IEJIOYEN U COJIEH, TOJIHBIE U COKPAILLIEHHBIE YPAaBHEHUS PEAKIIUN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [OJII0 XHMMHYECKOrO »JJIeMEeHTa 10 dopmyle
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU TIO BBIITOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OO0OOIIEeHHe, CHCTEMATHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepona u 8 1 2 bubmorexa [IOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE INIVIAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos DJIeKTPOHHbIE
e flata uud OI])SbIe 06 T
n/  Tema ypoka Becer  Komtpoann ~ IlpakTuueck  HM3yYeHH P OpYAOBAHHE 10YKH
oOpa3oBaTe/ibHbIE pocta
n 0 ble paboThI ue padboTsbl A
pecypcsbl
IIpeamer xumuu. Poib
bubmuoreka [{OK
XUMWH B KU3HU
1 1 https://m.edsoo.ru/ff0d21
yesoBeka. Tena n 0c
BEIECTBA B
[TonsiTe 0 MeToIax Bubmrorexa IIOK
2 1 https://m.edsoo.ru/ff0d22
MMO3HAHUS B XUMHU
e
JlaGopatopHoe
o0opynoBaHue
JlaGopatopHblii
IITaTUB, JepKaTeIn
JIs1 IPOOUPOK,
[IpakTnueckas padbora JUTL IPODHD
MPOoOUPKH, KOJIOBI,
Ne 1 «IIpaBuna paboTsl
bubnnorexa [JOK CIIUPTOBKA, OCYy1a
B 1Ta0OpaTOpUu U
3 ) 1 https:/m.edsoo.ru/ff0d23 = u3 papdopa,
pUEMBI OOpALLIEHUS C
de tabsuna «[Ipuemsl
1a00paTOPHBIM
paboThI B
000pyIOBaHUEM
XHUMKaOUHETEY,
«CtpoeHue
TUTAMEHUY,
TEeMIIEpaTypHbIN

JaT4YuK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc

[udposas

nabopaTopus
YucTeie BemecTBa 1 bubnunoreka LIOK
RELEON c
4 cmecH. Croco0bl https://m.edsoo.ru/ff0d26
. JTATINKOM
pasneneHus cMecen Ca
AIIEKTPOIPOBOIHOCT
u
Hudposas
0
[IpakTrueckas pabota TanopaTopHA
RELEON c
Ne 2 «Pa3zmencuue bubnunoreka LIOK
. JTATIHKOM
5 cMmecel (Ha mpumepe https://m.edsoo.ru/ff0d28
. 3IEKTPOIPOBOIHOCT
OYHCTKH TIOBAPEHHOM c8
. X¥M.CTaKaHbI,
COJIN)» .
IITIaTeNhb, TBEPABINA
NaCl
bubnuoreka [{OK
6 ATOMBI 1 MOJIEKYJIBI https://m.edsoo.ru/ff0d2a
6¢
XuMuveckue
bubmmoteka IIOK
3JIEMEHTBI. 3HAKU
7 https://m.edsoo.ru/ff0d2b
(CUMBOJIBI) XUMHUYECKUX o8
3JIEMEHTOB =
bu6nmorexa LIOK
[IpocTeie u cnoxHbBIE
8 https://m.edsoo.ru/ff0d2a
BEIIeCTBA
6c
ATOMHO-MOJICKYJISIPHOE bubmorexa HOK
9 YBp https://m.edsoo.ru/ff0d2d
YYeHUE
50
10 3aKOH MOCTOSTHCTBA bubmuoreka [{OK

COoCTaBa BCIICCTB.

https://m.edsoo.ru/ff0d2ea



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

Xumuueckasi popmyia. e
BanenTHOCTh aTOMOB
XUMHYECKHX 3JIEMECHTOB
OtHocuTeNnbHAs
bu6nmoreka [IOK

aTOMHas Macca.

11 https://m.edsoo.ru/ff0d32
OrHocutenbHas 3
MOJICKYJISIpHAs Macca o
MaccoBas 1o bu6nmorexa LIOK
12 XHMHYECKOTO JIEMECHTA https://m.edsoo.ru/ff0d35
B COCIMHEHUU Oc
KomnuuecTBo BeriecTra bubmorexa LHOK
13 ' https://m.eds00.ru/ff0d52
Mous. MonsipHast macca 30
[Tpubop ms
JIEMOHCTPALIHH
3aBUCHMOCTH
CKOpOCTH
dusnueckue u bu6nmorexa LIOK
XUMHYECKUX
14 XHUMHYCCKHE SIBICHUS. https://m.edsoo.ru/ff0d37f .
peakiuii ot
XHAMHUYECKas peaKus a
Pa3IUYHBIX
¢daxTopos. Habop
PEaKTHBOB,
npoOUPKHU
Hudposas
naboparopust
[Ipu3Haku u ycioBus bubmnorexa [JOK RELEON
15 IIPOTEKAHMUS https://m.edsoo.ru/ff0d3a .
. [udposoii gaTunk
XUMHYECKHUX PEaKIIHi 16
TEeMIIEPATypPhI

IJIATUHOBBIN.



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16

[Tpubop st
JEMOHCTpAIHH
3aBUCUMOCTH
CKOpPOCTH
XHUMHAYECKUX
peakuuii ot
Pa3InYHBIX
dakropoB Habop
PCaKTHBOB,
poOUpKHU

3aKOH COXpaHEHUS
MacChl BEIECTB.

bubnuoreka [{OK

BCChI
TEXHOXUMHNYCCKUEC
HJIN DJICKTPOHHBIC,

16 https://m.edsoo.ru/ff0d3b cBeya; xKoida
XuMHUYeCcKne
88 II0OCKOoAOHHAasA 250
ypaBHEHUs
MJT; JTOKKA TSt
C)KMTaHUS BEIIECTB
Beruucnenus
KOJIMYECTBA, MAaCChI bu6nmorexa LIOK
17 BEILIECTBA 110 https://m.edsoo.ru/ff0d57
ypaBHEHHSAM 08
XUMHYECKHUX PEaKIIHii
Knaccudukanms
XUMHUYECKUX PEAKITUi bubnmnoreka [JOK
18 (coenuueHnus, https://m.edsoo.ru/ff0d3f3
pasokKeHws, 4
3aMeleHus, o0OMeHa)
19 M. B. JlomoHOCOB — bubmunorexa [IOK

Y4EHBIN-

https://m.edsoo.ru/ff0d40



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

DHIIUKJIOIEINCT.
O06001enue u
CHCTEMAaTH3alHs
3HaHHUHI

KonrponsHas pabora
Nel o Teme «BemrecTBa

bu6nmoreka [IOK

20 https://m.edsoo.ru/ff0d42
U XUMHYECKHe 90
peaxKum»
Bo3nyx — cmecsk ra3os.
CocraB Bo3ayxa. bubanorexa [JOK
21 Kucnopon — snemeHT u https://m.edsoo.ru/ff0d44
MIPOCTOE BEILIECTBO. 8e
O30H
dusnueckue u [udposas
XUMHAYECKHE CBOICTBA Bu6nnoreka LIOK naboparopust
22 KHCIIOpo/ia (peakiuu https://m.edsoo.ru/ff0d46 RELEON, Ha6op
OKHCIICHHSI, TOPEHUE). 14 PEaKTUBOB,
ITonsatue 06 oxcumax pOOUPKHU
Crnioco0sl nostyueHus Hudponas
KHCJIOPO/Ia B nmabopaTopus
nabopaTopuu u bubmorexa LHOK RELEON , na6op
23 https://m.edsoo.ru/ff0d49
MIPOMBIIIIJICHHOCTH. 74 PEaKTUBOB,
[Ipumenenue - POOUPKHU
KHUCII0pOoa
TennoBoii a3 ekt Hudponas
XUMUYECKON PEeaKInu, Bbubnuorexa LIOK nmabopaTopus
24 MIOHSTHE O https://m.edsoo.ru/ff0d47 RELEON c
TEPMOXUMHUIECKOM 90 JTaTYNKOM
ypaBHEHUH, IK30- U TEeMIIEPATypPhI



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

OHAOTCPMHUYCCKUX

peaKImsx
TormBo (HedTh, yroib Ludposas
U MeTaH). 3arpsi3HEHUE bubmmorexa [IOK Aabopatopus
25 ' https://m.edsoo.ru/ffod4c =~ RELEON ¢
BO3/IyXa, CIIOCOOBI €ro
4a JaTYUKOM
MIPEIOTBPALICHUS
MYTHOCTH
[IpakTuueckas padbora [udposas
Ne 3 o Teme Bbu6nunoreka LIOK naboparopus
26 «Ilonmyuenue u https://m.edsoo.ru/ffoddae = RELEON ¢
coOupaHHe KUCIOPO/a, 2 JTaTINKOM
W3YUYCHHE €r0 CBOHCTBY MYTHOCTH
Bonopon — anement u bubnnorexa [JOK
27 IIPOCTOE BELIECTBO. https://m.edsoo.ru/ff0d4d
Haxoxnenue B mpupose do
Hudposas
nabopaTopus
RELEON , na6op
du3nyecKue u
. bubnnorexa [JOK PEaKTHBOB,
XUMHYECKHE CBOMCTBA
28 https://m.edsoo.ru/ff0d4d MIPOOUPKH.
Bojopoxa. [Ipumenenue
do Hudposas
BOJIOpO/Ia
nabopaTopus
RELEON ¢
natyukom pH
[TonsiTHE O KUCTOTAX U bubmorexa HOK
29 https://m.edsoo.ru/ff0d50
COJISIX
d2
30 Crioco0bI moTy4eHust bubnmnorexa [JOK Hudposas

BOJIOpOJIa B

https://m.edsoo.ru/ff0d4d

naboparopust



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

nabopaTtopuu

RELEON . ITpu6op
IS TIOJTYYCHUS
rasoB

[TpakTyeckas pabora
Ne 4 o teme

bu6nmoreka [IOK

[udposas
nabopaTopus

31 «Ilonyuenue u https://m.edsoo.ru/ffod4f4 ~ RELEON . IIpu6op
cobupanue BoJopoa, 2 JUTSI TIOJTyYEHUS
W3Y4YEHHE €ro CBOMCTBY rasoB

. N bubnuorexa [IOK

gp  Monpisiii 005Em https://m.edso:)_.lru/fde54
razoB. 3aKOH ABOrajpo %6
Brruncinenus o0béma,

KOJIMYECTBA BEICCTBA bu6nmorexa LIOK

33 ras3a 1o ero u3BeCTHOMY https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA a0
U 00bEMY
Brrunciienus 00EM0B
ra3oB II0 YPaBHCHHUIO Bubnuoteka [HOK

34 peaKkIu Ha OCHOBE https://m.edsoo.ru/ff0d57
3aKOHA 0OBEMHBIX 08
OTHOIIICHUH T'a30B

Hudposas
®usnueckue u bubnmoreka [IOK TaGoparopis
. RELEON , nabop

35 XHMHYECKHAE CBOMCTBA https://m.edsoo.ru/ff0d58

BOJBI 7a PEaKTHUBOB,
npobupku. JlaTunk
pH

36 CocTaB OCHOBaHMIA. bubmuoreka [{OK

TToustue 00

https://m.edsoo.ru/ff0d59



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

HHIMKATOPax e2
Bona xak Hudposas
pacTBOPUTEITb. nabopaTopus
Hacwpimennsie u Bbu6nuoreka LIOK RELEON , nabop
37 HEHACHIIIICHHBIC https://m.edsoo.ru/ff0d5b PEaKTUBOB,
pactBOpbl. MaccoBast 40 npobupku. JlaTank
JI0JIS1 BEIIECTBA B TEeMIIEPaTypPhl
pacTtBope
[IpakTuueckas pabora [udposas
Ne 5 mo reme nabopaTopust
«[Ipurorosnenue RELEON , na6op
bubnunoreka LIOK
pPacTBOPOB ¢ PEaKTUBOB,
38 . https://m.edsoo.ru/ff0d5e
ornpeaenéHHOMI ba npobupku. JlaTunk
MAacCOBOH IoJIeH - pH, natuuk
pacTBOPEHHOTO TEeMIIEPaTypPhI
BEIICCTBA
KonTponbnas pabota
bubmmoteka IIOK
No2 o teme
39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopon. 42
Bona» T
OKCHUIBI: COCTaB, bu6nmorexa LIOK
40 Kiaccudukanus, https://m.edsoo.ru/ff0d66
HOMEHKJIATypa 4e
Ilonyuenue u Ha0Op PEaKTHBOB,
7 . bubmuoreka [IOK PP
XUMHYECKHE CBOMCTBA IPOOUPKHU
41 https://m.edso0.ru/ff0d66
KHCIIOTHBIX, OCHOBHBIX 4
1 aM(pOTEPHBIX OKCHJIOB -
42 OcCHOBaHUS: COCTaB, bubmuoreka [{OK

KJ1accupuKanus,

https://m.edsoo.ru/ff0d67



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

HOMEHKJIaTypa

Hudposas
nabopaTopus
I G OK RELEON
OJIyYCHHEC H
y4 ) nonmoteka L Tudpposoit pH.
43 XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/ff0d67
. IITaTUB C 38KUMOM;
OCHOBaHHI ca
[A9Th XUMHYECKHX
CTaKaHoB (25 mi);
IIPOMBIBAJIKA
Kucnorsr: cocras, bu6nmorexa LIOK
44 Knaccuukanus, https://m.edsoo.ru/ffOdfee
HOMEHKJIaTypa 2
[Tonyuyenue u bubnuorexa LIOK Ha0Op PEaKTHBOB,
45 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0dfee =~ mpoOupku
KHCJIOT 2
Comu (cpeguue): Ha0Op PEaKTHBOB,
HOMCH(KJI'I)aTypa ) bubnmorexa IOK npo6€1§xn
46 ’ https://m.eds00.ru/00ad94
CIOCOOBI MOTYYEeHHUS, 24
XHMHYECKHE CBOMCTBA o
ndposas
[IpakTuueckas pabota Hugp
No 6. Permterie naboparopus
C Bt OK RELEON
9KCIIEPUMEHTAIbHBIX
P nonmoreka 1 Iadbposoit pH.
47 3aj1a4 1o TeMe https://m.edsoo.ru/00ad9b
IITaTUB C 3KUMOM;
«OCHOBHBIE KJIaCChI 7c
MATh XUMHYECKHX
HEOPraHHYECKHX
p . CTaKaHoB (25 mi);
COCTMHCHUIN
MIPOMBIBAJIKA
48 I'eneTnyeckas cBI3b bubnunorexa LIOK

MEXy K1accamu

https://m.edsoo.ru/00ad9a



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

HEOPraHUYeCKUX
COETUHEHUN

50

O06o0meHue u bubmuorexa [JOK
49 CUCTEMaTH3aIus https://m.edsoo.ru/00ad9c
3HAHUHI b2
KontponbHas padota
Ne3 o Teme bubnunoreka LIOK
50 "OCHOBHBIE KJIACChI https://m.edsoo.ru/00ad9%e
HEOPraHHYECKHUX la
coeqrHeHnin"
[TepBbie mOMBITKH
KJIacCU(PUKALIHH
MIIECKIX bu6nunoreka LIOK
51 https://m.edso00.ru/00ad9f
aJieMeHTORB. IloHsTHE O fa
Ipymmax CXOIHBIX
3JIEMEHTOB
[Iepuoanueckuii 3aK0H
u [lepuonnueckas bu6nunorexa LIOK
52 CHUCTEMa XUMUYCCKUX https://m.edsoo.ru/00ada5
anemeHToB J[. U. 2c
Menneneena
TTepHobI, rpyms, bubmmoteka IIOK
53 https://m.edsoo.ru/00ada5
MOATPYTIIBI 2
CrpoeHne aTOMOB. bubmuoreka [JOK
54 CocraB aTOMHBIX f]1Ep. https://m.edsoo.ru/00ada3
W3oTomb! 42
55 CrtpoeHnue 371eKTPOHHBIX bubnuoteka [JOK

000JI0YEK aTOMOB

https://m.edsoo.ru/00ada6



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

3JICMCHTOB
[Tepuonuueckoit
cuctemsl /1. H.
Menneneena

56

57

58

59

XapakTepucTuka
XHUMHYECKOI0 dJIEMECHTa
10 €T0 ITOJIOKCHHIO B
[Tepuonuueckoit
cucteme /1. .
Menneneesa

3HayeHue
[Tepuoauueckoro
3aKOHA JIJIsl Pa3BUTHUS
HayKU U MpakTUKu. J[.
. MenneiaeeB —
Y4EHBIN, IEAror u
TpaKJIaHUH
DNEeKTPOOTPULIATETLHOC
Th aTOMOB XUMHUYECKUX
2JIEMEHTOB

HMonnas xummuueckas
CBA3b

bubnunorexa LIOK
https://m.edsoo.ru/00ada8
24

bubnunoreka LIOK
https://m.edsoo.ru/00ada9
6e

bubmmoteka IIOK
https://m.edsoo.ru/00adaa
b8

but6mmorexa [IOK
https://m.edsoo.ru/00adac
34

Hudponas
nabopaTopus

RELEON
[Mudposoii gaTunk
TEMIIEPATYPHI
IUIAaTHHOBBII;
JaTYuK
TEMIEPATYpPhI
TepMONIapHBIN



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34

[udposas

nabopaTopus
RELEON
bubmmorexa [JOK [{udpoBoii gaTunk
KoBasienTHas mossipHas
60 https://m.edsoo.ru/00adaa = TemuepaTypsl
XUMHUYECKAS CBSI3b .
b8 IUIATHHOBBIIA;
JIATYUK
TEMIIEPATYPHI
TEpMOTMapHbBII
KoBanenTHas bubnunoreka LIOK
61 HETMOJIIPHAS https://m.edsoo.ru/00adaa
XUMHYECKAs CBA3b b9
bubmuoreka [{OK
62 CreneHp OKUCIEHUS https://m.edsoo.ru/00adae
28
OKHCIUTEITBHO- bu6nmorexa LIOK
63 BOCCTaHOBHTEIILHEIE https://m.edsoo.ru/00adb0
peakuuu 76
OKUCITHTCNN 1 bubmmoteka IIOK
64 https://m.edsoo.ru/00adb0
BOCCTAaHOBUTEIN
76
KonTponbnas pabota
Ne4 o reme «CtpoeHne bubmorexa LHOK
65 - https://m.edsoo.ru/00adb4
aToMa. XuMH4IecKas 36
CBSI3b» T
Pe3epBHBIN YpOK.
0 GOgH_ICHI/ICyIF/I) but6mmoreka [IOK
66 https://m.edsoo.ru/00adb3

CHUCTEMATHU3aLA
3HAHUH

3c



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

PesepBHBIii ypOK.
bubnmoreka [IOK
O060011eHNEe 1
67 1 https://m.edsoo.ru/00ad9c
CUCTEMAaTH3ALHA b2
3HaHUHU o
Pe3epBHEII YpOK.
P P bu6nmoreka [IOK
O0600111EHE U
68 1 https://m.edsoo.ru/ff0d61
CUCTEMAaTH3ALHA 6
3HAHUHU -
OBILIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
Ne Jara (bpoBbIe 06 T
1971 BbI OpyAOBAaHHUE « 1 OYKHN
n/ | Tema ypoka Becer  Konrpoabubl  IIpakrnyecku = M3yYeHH Py
oOpa3oBaTe/ibHbIE pocTta
I 0 e padoThl e padoThbl |
pecypchl
[Tepuoanueckuit
3aKOH.
[lepuoauueckast bubnuoreka [IOK
cucreMa 1 https://m.edsoo.ru/00adb59
XUMUUYECKUX €
anemenTtoB /. U.
MenneneeBa
3aKOHOMEPHOCTH B
U3MEHEHHUU CBOUCTB bu6imoreka [IOK
XAMHYECKHUX 1 https://m.edsoo.ru/00adb6b
3JIEMEHTOB NEPBBIX 6
TPEX MEPUOOB
Knaccudukanus u
HOMEHENATYDA bubnuoreka [IOK
1 https://m.edsoo.ru/00adb7e
HEOPTraHUYECKHUX )
BELLECTB h
Buasl xumuueckoi
bubmuoreka [JOK
CBSI3U U TUTIBI
1 https://m.edsoo.ru/00adbac
KPUCTAJUTHYECKUX 6
peLEToK B
KonTponbHas
pabota Nel o Teme 1 1
«IIoBTOpEeHue n



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

yrIyOJieHue 3HAHHHA
OCHOBHBIX Pa3/IelioB
Kypca 8 kiacca»

Knaccudukanus

XUMHYECKUX bubmuorexa [JOK
peaKkuuii mo https://m.edsoo.ru/00adbcb
Pa3IUYHBIM 0

pH3HAKaM

IIonsTue o

CKOPOCTH

XHUMUYECKOU bu6mmoreka [IOK

pC€aKuuu. ITonstue o
T'OMOI'CHHBIX U
T'CTCPOICHHBIX
peaKnusax

ITonsiTue o
XUMUYECKOM
PaBHOBECHH.
®DaxTopsl,

https://m.edsoo.ru/00adbe9
a

BIIUSIIOIIIAE HA bu6mmoreka [IOK
CKOpPOCTH https://m.edsoo.ru/00adc28
XUMHYECKOU c

peakiuu u

MOJIOKEHUE

XUMHYECKOTO

paBHOBeECHUS

OxkucnurensHo- Bu6mmoreka [IOK
BOCCTaHOBHUTEIbHBIC https://m.edsoo.ru/00adcad

peaxiuu

€



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade

10

11

12

13

14

15

Teopus
AJIEKTPOJIUTUYECKON
JMCCOLIMAIIHH,
CuibHbIE U cl1a0bIe
AIIEKTPOIIUTHI

HoHnHbIe ypaBHEHUS
peakuuii

XuMHudyeckue
CBOMCTBA KUCJIOT U
OCHOBaHHH B CBETE
MpeACTaBICHUIN 00
3JIEKTPOJIUTHUUECKON
JIMCCOIAITH

XUMHYECKHe
CBOMCTBA COJIeH B
CBETE
MpeJICTaBICHH 00
ANEKTPOIUTUYECKOMN
JIMCCOIAITH

ITonsTue o
TUIPOJIU3E COJIEN

O060061EHNE U
CHUCTEMAaTHU3aLU
3HAHUH

bubmuorexa [JOK
https://m.edsoo.ru/00adcd6
8

bubmuorexa [JOK
https://m.edsoo.ru/00add44
8

bu6mmoreka [IOK
https://m.edsoo.ru/00add5d
8

bu6mmoreka [IOK
https://m.edsoo.ru/00add8b
2

bu6mmorexa [IOK
https://m.edsoo.ru/00add9d
4

bu6mmorexa [IOK
https://m.edsoo.ru/00addd1
2

[udposas
nmabopaTopus

RELEON Iudposoii
JTaTYHK
AJIEKTPOITPOBOTHOCT
1, paCTBOPHI KUCIIOT,
CTaKaHBI

[udposas
nabopaTopus

RELEON c
JaTYNKOM
3JIEKTPOIPOBOAHOCT
u

[udposas
naboparopus RELEON

C JaTYUKOM
QJICKTPONPOBOJHOCTH

[udposas
nabopaTopus

RELEON c
natankoM pH



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12

[udposas

IIpakTrueckas
adora Ne 1 Eu6 OK naboparopus
P - nomorexa L RELEON ITudypoBoii
16 «Pemenne https://m.edsoo.ru/00addbf
JaTYuK
9KCIIEPUMEHTAIBHBI a
ANEKTPONPOBOJIHOCT
X 3a7au»
"
KonTponbhas
pabota Ne2 o Teme
«ONEeKTPOIUTUYECKA bubnuorexa [JOK
17 S TUCCOLUAITHS. https://m.edsoo.ru/00addec
Xumudeckue 0
peakuuu B
pacTBopax»
Ob6mas Hudposas
XapaKTepUCTHKA Bt 1OK naboparopus
UOJINOTEeKA
AJIOTEHOB. RELEON Anmnapa
18 TAIOTEHOB https://m.edsoo.ru/00addfe Hrapat
XuMu4eckue ) JUTSL IPOBEICHUS
CBOICTBA HA B XUMHYECKUX
IIpUMEpE XJI0pa peaxuuii (AIIXP)
X10pOBOAOPO. Hudposas
ConsiHast Kucnora, B LIOK naboparopust
nOIMoTeKa
€CKHE RELEON Anmnapa
19 XHMvH ekt https://m.edsoo.ru/00ade10 Hrapat
CBOMCTBA, 4 JUTSL TIPOBEICHUS
[OJIy4YEHHE, h XUMHAYECKUX
[IPUMEHEHHUE peaxuuii (AIIXP)
[TpakTnueckas ngpponas
P bubnmoreka [JOK Hucp
20 padora No 2 1o Teme https://m.edsoo.ru/00ade34 Aaboparopis
«[Tonydyenwue . ' RELEON c¢

COJITHOM KUCJIOTHI,

8

naTyukom pH,



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348

U3y4yeHue eé

HaGop xum.

CBOMCTB» PeaktuBoB,
poOUpKH
Beruucnenus no
YpaBHEHUSIM
bu6mmoreka [IOK
XUMHYECKHX
21 . https://m.edsoo.ru/00ade48
peaKIuii, €ClIi OJIUH g
13 pearcHTOB JIaH B B
H30BITKE
O6mas
bubmuorexa [JOK
XapaKTePUCTUKA
22 https://m.edsoo.ru/00ade64
anemeHToB VIA- a
TPYIIIIbI -
AmoTponHbie [udposas
Mo HUKATIH naboparopust
cepsl. Haxoxienne RELEON c
cephl U eé Brbmmozexa [OK TaTIYUKOM
23 p . https://m.edsoo.ru/00ade64
COCTMHCHUH B a TEeMIIepaTyphl,
IPUPOJIE. B nabopaTtopHoe
XHUMHYECKUE obopynoBaHue, cepa
CBOICTBA CEPbI
ndposas
CepoBogopon, Lucpp
CTPOCHHE bubnnoreka [JOK naGoparopis
P ’ T RELEON. Amnmapar
24 dusnueckue u https://m.edsoo.ru/00ade80
JUISL IPOBEICHUS
XUMHYECKHE 2
cBOMCTEA XUMHYECKUX
peaxuuii (AIIXP)
o5 OKcuabl cepsbl. bubnuotexa [JOK Hudposas
CepHas xucnora, https://m.edsoo.ru/00adea2  mabopatopus



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

dusnveckue u
XHMHYECKHE
CBOMCTBA,
MIPUMEHEHUE

XuMHu4yecKue
peaKIru, JIekKaIme
B OCHOBE
MIPOMBIIIEHHOTO
croco6a Moy4eHus

|co

bu6mmorexa [IOK

RELEON c
natyukom pH.
Hab6op
X1M.pEaKTUBOB,
poOUpKH

26 CEPHOM KUCIIOTHI. https://m.edsoo.ru/00adec8
XUMHYECKOE a
3arpsi3HEHUE
OKpYKaroleun
Cpelibl
COEIMHEHUSIMU CEPbI
Brruncienue
MAacCOBOH 0N bubmuorexa [JOK
27 https://m.edsoo.ru/00adec8
BBIXO0/Ia TIPOJTYKTA a
peaxiuu
OO6mas
XapaKTEePUCTUKA
anemeHToB VA-
rpynnsl. A30T, bubnuoreka [IOK
28 pacrpocTpaHEHHE B https://m.edsoo.ru/00adeea

npupoze,
dusnueckue u
XUMHUYECKHE
CBOMCTBA

6



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6

AmMMuak, ero
buzndeckue u

[udposas
nmabopaTopus

XUMHYECKUE bubmorexa LOK RELEON ,Annapar
29 . https://m.edso0.ru/00adf00
CBOIiCTBa, 4 IUIS IPOBEICHUS
MOJIy4YeHUE U B XUMHYECKHX
MIPUMEHEHHUE peakuuii (AIIXP)
[IpakTnueckas Hugposas
nabopaTopus
pabota Ne 3 o Teme bubnuotexa [JOK
RELEON .Annapar
30 «[Tonyuyenue https://m.edsoo.ru/00adf18
JUIS IPOBEICHUS
aMMuaKa, u3yueHue 0
€ro CBOMCTBY» HIMITACCIX
peaxuuii (AIIXP)
Hudposas
nabopaTopus
A30OTHAas KUCIOTA,
e€ ¢usnyeckue u bubmmorexa HOK RELEON ¢
31 https://m.eds00.ru/00adf30 = maTamkom pH.
XUMUYECKHE
. 6 HaGop
CBOICTBa
XUM.PEAKTUBOB,
poOUpKH
Hcnons3oBanue [Mudposas
HUTPATOB U COJIEH nmabopaTopus
aMMOHHS B KA4ECTBE RELEON .[laTunk
MUHEPATBHBIX HUTPAT-UOHOB
. bubmuorexa [JOK
yIOOpeHMIA.
32 https://m.edsoo.ru/00adf51
XHUMHUYECKOE 8
3arpsA3HeHue B
OKpY’Karollen
cpensl

COCTUHEHUSIMU



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

a3oTa

®docdop. Okcua Hudposas
docdopa (V) u naboparopust
dbocdopHas RELEON ¢
bu6mmoreka [IOK
KHUCIIOTA, natyukom pH.
33 https://m.edsoo.ru/00adf68
dusnueckue u a Ha6op
XUMHYECKHE N XHM.PEaKTHBOB,
CBOWCTBA, pOOUPKHU
MOJTyYCHUE
Hcnonb3oBanue
docdaros B
Ka4yecTBe
bu6mmorexa [IOK
MUHEPATbHBIX
34 . https://m.edsoo.ru/00adfc2
ynoOpeHuil. 0
3arpsi3HEeHue B
IIPUPOJHON Cpebl
dbocdaramu
Yrnepon, Ludposas
aCIpOCTpaHEHUE B Aabopatopus
E Hoone BuGmmotexa OK RELEON ¢
35 PHpOAS, https://m.edsoo.ru/00adfd9 = maTumkom pH.
¢buznueckue u
c Hab6op
XUMHUYECKHE
. XUM.pEaKTHBOB,
CBOWCTBa
POOUPKHU
Oxkcunsl yriaepoaa, [Mudposas
uX U3HYECKHe U bubmmnorexa LIOK nabopaTopust
36 XUMHYECKHE https://m.edsoo.ru/00adfeb =~ RELEON .Ilpu6op
CBOMCTBA. e JUTSI TIOJTyYEHUS
DKOJIOTHYECKUE ra3oB



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

po0JIeMsl,
CBSI3aHHBIC C
OKCHJIOM yTJiepoa
(Iv)

VronpHas KHCI0Ta B

bubmuorexa [JOK

37 . https://m.edso0.ru/00ae006

eé coim
C

[IpakTuueckas [udposas
pabora Ne 4 1o Teme nabopaTopust
"HonyquHe Buoauorekxa HOK RELEON ¢

38 YIIICKUCIIOTO Ta3a. https://m.eds00.ru/00ae027  maruuxom IIpuGop
KauectBennas € VIS TIOJTy4eHUs
peakius Ha ras3os
KapOoHaT-HOH"
IlepBoHavanbHbIE
HOHATHSA 00
J—— bu6mmorexa [IOK

39 p https://m.edsoo0.ru/00ae054
BEIIECTBAX KAaK O .
COEIUHEHUAX =
yriaepojaa
Kpemuuii u ero bu6mmoreka [IOK

40 https://m.edso0.ru/00ae080
COCIMHCHUS a
IIpakTHueckas Hudponas
pabora Ne 5. E6 OK naboparopust
Penienme nbnnoteka 11 RELEON ¢

41 https://m.edsoo.ru/00ae0bf
IKCIIEPUMEHTATbHBI ) natuukoM pH u
X 3a/1a4 10 TEME - ANEKTPOIPOBOJTHOCT
«Baxueniume "



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

HEMCTAJIJIBI U UX
COCOAUHECHUA»

42

Konrtponbnas
pabota Ne3 o teme
«Baxnenmue
HEMETaJUIbl U UX
COEIMHEHUS»

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el
8

43

OOmas
XapaKTepPUCTUKA
XUMHYECKHX
3JICMCHTOB —
METaJJIOB.
Mertannuueckas
CBS3b U
MeTaJInyecKas
KpHUCTaJNIMYECKas
pemeéTKa.
duznueckue
CBOMCTBA METAJIOB

bu6mmorexa [IOK
https://m.edsoo.ru/00ae103
e

44

XHUMHYECKHUE
CBOMCTBA METAJIJIOB.
DIEKTPOXUMUYECKU
W psii HaNPSKEHNUH
METaJI0OB

bu6mmoreka [JOK
https://m.edsoo.ru/00ael15
6

45

OO011re crmocoobl
MOJTyYCHUS
MeTaiuioB. CILIaBhI.
Breramcnenns mo
YPaBHCHUSIM

bubmuorexa [JOK
https://m.edso0.ru/00ael15
6



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

XUMHYECKHUX
peakui, eciiu OJauH
13 pEearcHTOB
COJICPXKUT IPUMECH

Houstue o bubmuorexa [JOK
46 https://m.edso00.ru/00ael27
KOPPO3UH METAILJIOB g
[udposas
bubmuorexa [JOK AaGopaTopits
47 [enormsie https://m.edsoo.ru/00ael4b RELEON ¢
MeETaJlIbl 5 naTyukom pH,
XUM.]PCAKTHUBHI,
pOoOUPKH
Oxcuasl U bu6mmoreka [IOK
48 TUAPOKCHUIBI HATPUS https://m.edsoo.ru/00ael4b
U KaJus 2
[[lenoyHO3EMENBHBI bu6mmorexa [IOK
49 € METaJIJIbl — https://m.edsoo.ru/00ael5e
KaJbIMHA U MarHUH 8
Baxwueiimue bu6mmoreka [IOK
50 COCIMHCHUS https://m.edsoo.ru/00ael5e
KaJbLUsA 8
O6o0meHue u
51 CHCTEMAaTHU3allHs
3HAHUI
JKEcTkOoCTh BOABI U bubmuoreka [JOK
52 CTIIOCOOBI €€ https://m.edsoo.ru/00ae188
yCTpaHeHHs 6
53 [TpakTnueckas bubnmuotexa [JOK Hudposas



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886

pabora Ne 6 o Teme https://m.edsoo.ru/00aelae = naGoparopus
"KECTKOCTEL BOIBI U 8 RELEON ¢
METOBI €6 TATYUKOM
ycTpaHeHus" 3JIEKTPONPOBOJHOCT
U, 1abopaToppHoe
obopynoBaHue
bu6mmoreka [IOK
54 AroMuHuR https://m.edsoo.ru/00aelc6
4
[udposas
jaboparopus
AmdoTtepHbIe bubnunoreka [JOK perop
N RELEON ¢
55 CBOICTBA OKCH/IA U https://m.edsoo.ru/00aelc6
Jataukom pH,
THAPOKCUIA 4
XUM.]PCAKTHUBHI,
o0opynoBaHue
bu6mmoreka [IOK
56 Keneso https://m.edsoo.ru/00aeld8
6
Oxcuppl,
TUAPOKCUIBI U COJIN bubmiorexa IJOK
57 P https://m.edsoo.ru/00ae35e
xkenesa (1) u 6
xenesa (111) -
0O0001eHne n
58 CUCTEMATH3ALUS
3HAHUHI
IIpaxTrueckas OO0pa31bl BELECTB
P bu6mmorexa [IOK P
pabota Ne 7. METaJI0B, MAarHUT,
59 https://m.edsoo.ru/00ae3de
Pemenue 3 CMecCh JKeJe3a C
JKCHEPUMEHTAIBHBI B CEpOM, CTaKaH C



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

X 3aJ1a4 110 TEME
«Baxnenmme
MEeTaJUIbl M UX
COEIMHEHUS

BOJIOM, CITUPTOBKA,
IITaTUB C
poOUpKaMH,
MPOOUPKOIEPKATEND

60

Breraucnenus mo
YpaBHEHUSAM
XUMHYCSCKHUX
peakIui, eciyi OJuH
W3 pEareHTOB JaH B
HU30BITKE HUJIH
COJICPKUT TIPUMECH.
Brerancnenus
MacCOBOM O
BBIXO0/Ia TTPOJIYKTA
peakuu

bu6mmoreka [IOK
https://m.edsoo.ru/00ael75
0

61

62

63

64

0O00011eHne U
CUCTCMaTHu3alnuAa
3HAHUN

KonTponbHas
pabota Ne4 o teme
«Baxuenmue
METaJUTbl U UX
COETUHEHUS

Bemiecta u
MaTepHuaibl B
ITOBCETHEBHOM
JKU3HH YEJI0BEKA

XHUMHYECKOE
3arpsi3HEHUE

bu6mmorexa [IOK
https://m.edso0.ru/00ae3f5
0

bu6mmorexa [IOK
https://m.edsoo.ru/00ae427

[udposas
nabopaTopus



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

OKpY’KaroIiei 0 RELEON ¢
cpenbl TATYUKOM
ONTUYECKOU
IUIOTHOCTH
Posp xumuu B
bu6mmoreka [IOK

perieHnn

65 1 https://m.edsoo0.ru/00ae427
3KOJIOTAYECKUX 0
npo0em B
PesepsHrIil ypok.
o 6ogmeHHeyE bubmuorexa [JOK

66 1 https://m.edso0.ru/00ae0d0
CUCTEMATH3ALUI a
3HAHUU -
PesepsHrIil ypok.
o 6ogmeHHeyE bubmuorexa [JOK

67 1 https://m.edsoo.ru/00adb33
CUCTEMATH3ALUI c
3HAHUN =
PesepBHBIil ypOK.
O6o61wente 1 bubmuorexa [JOK

68 1 https://m.edsoo.ru/00ad9ch
CUCTEMATH3ALUSI )
3HAHUN =

OBILIEE KOJIMYECTBO
YACOB IIO 68

[TPO'PAMME



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




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 kinacc/ 'abpuensn O.C., OctpoymoB WN.I'., Cnagkor C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

AxknmonepHoe obmectBo «M3aarenbetBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI IS YUYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
UHTEPHET

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