MYHUIHNITAJIBHOE OBIMEOBPA3OBATEJIBHOE YUYPEXJIEHUE
«ITAPTEHUTCKAS IIKOJIA UMEHU JIBAXK/bI TEPOSA COBETCKOI'O COIO3A
AHAPESA AHTOHOBHUYA I'PEYKO» I'OPOJA AJIYHITHI

PACCMOTPEHO COI''TACOBAHO YTBEPXKIAIO
Ha 3acenanuu IMO 3aMecTUTeNb AUPEKTOpa HupekTop
yuureneil ecrectBeHHO- MOV «llaprenurckas MOY «Ilaprenurckas

MaATEMaTHUYCCKOIo nuKiia HIKOJIa UM. ABaXXIbl Fepo;l

[IKOJIa UM. IBaXAbI [ epos
Coserckoro Coro3a A.A.
['peuko» ropoga AnymTel

IIporoxoi ot Cogserckoro Coroza A.A.

« »asrycra 2025 1. I'peuxo» ropoga AmymTsl

PykoBonutens LIMO «28» aBrycra 20251
JL.YO.Crapuenko

A.A. Jlycr

O.B. Capuyk [Ipukas ot «29» asrycra
2025 1. Ne 229

PABOYASA ITPOI'PAMMA YUYEBHOI'O IPEIMETA

«XHUMMU»

(CootBercTByeT DenepanbHON 00pa30BaTEIBLHOM MPOTrPAMME OCHOBHOTO OOIIETO

o0pa3oBaHus, yTBEPKICHHOH NprKa3oM MuHHCTEpCTBa pocBenieHus PO

Cpok peanuzanuu — 2 roja

CocraBui :
KoBtyn NunHa AnekcanapoBHa
YUUTEIb XUMUU

ot 18.05.2023 1. Ne 370)

[I0KYMEHT NOANNCAH
JNEKTPOHHON NOANKNCD

)

nrt. [Taprenunrt, 2025 rox

DN: OU=[upektop, O=MOY
MapTeHnTCKas wKkona um.
asaxapbl N'epos CoBeTcKoro
Coto3za N'peyko, CN=Jlyct
AneHa AnekcaHgpoBHa, E=
school5_Alushta@
crimeaedu.ru

OcHoBaHue: A
nogTBepXaato aToT
OOKYMEHT cBOeWn
yOo0CTOBEPSOLLEN NOAMUCHIO
Hata: 2025.10.20

10:15:09

+03'00'



IMNOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XMMHHM HAa YpPOBHE OCHOBHOTO 0OIEro 0oOpa3oBaHUS
COCTaBjieHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTenbHON POrpaMMbl OCHOBHOT'O 00IIIeT0 00pa30BaHuUsl, MPEICTABIECHHBIX
B ®I'OC OO0, a Takxe Ha OcCHOBe ¢eaepanbHON paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIUU MPENOJaBaHUsl Y4EOHOTO MpeaMeTa « XUuMHUsH
B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumum Aa€T TPEACTaBICHHE O IIENSIX, OOIIeW cTpareruu
oOy4eHHsi, BOCHUTAHUS U PA3BUTHUS OOYYAIOIIMUXCA CPEACTBAMHU y4eOHOTO
peaMeTa, YCTaHABIIMBAET 00s13aTeNIbHOE IIPEAMETHOE COJIEpKaHMUE,
IpPEAYCMATPUBAET PACIpENEICHUE €ro I0 KiaccaM M CTPYKTYPUPOBAaHHME IO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUHU, OMNPENENACT KOJWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTEepUCTHKU COZIepIKaHUS, PEKOMEHAYEMYIO
MOCJIENOBATENBHOCTh  M3YYEHHUSI XHMHU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKM Yy4yeOHOro Impolecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYaroluxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOU
IPOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMM K
pe3yibTaTaM 00y4YeHUs XUMUU HAa YPOBHE LieJIeH U3yUYeHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATENIBLHON JEATEIbHOCTH OOYyYarolerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XWMHH CIYXUT OCHOBOM [Uisi (OPMHPOBAHUS MHUPOBO33PECHUS
oOyyaromierocsi, €ro NnpejcTaBjIeHUN O MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (POpMUpPYEMbIE XUMHEH NpPEICTaBICHUS O B3aMMOIPEBPAIICHUSIX
SHEPrUd U 00 SBOIIOLUMHU BEUIECTB B MPUPOJE, O MYTAX pEUIeHUs riI00aabHBIX
npoOJjieM yCTOMYHMBOTO PA3BHTHS YEIOBEUCCTBA — CBHIPhEBOM, IHEPIETHUCCKOM,
MUIIEBOM 1 SKOJIOTUYECKON O€30IaCHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydenune xumuu:

CHOCOOCTBYET  pealu3aludd  BO3MOXKHOCTEM  JJid  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPHI IMYHOCTH, €€ 001IeH 1 (PyHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMUpOBAHME MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEIBHOM  Y4eOHOM  JesTeNIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEAOBATEIbCKMX YMEHHMM, HEOOXOJMMBIX KaK B
NOBCEAHEBHOM KU3HU, TaK U B TPO(PECCHOHATILHOMN ESITEIbHOCTH;

3HAKOMUT CO CHEUU(PHUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJISI1a HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoMm B GOpMHUPOBAHUHN €CTECTBEHHO-HAYUYHON TPaMOTHOCTH 00YYaIOIUXCS;



croco0cTBYeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
00pa3oBaHUE O0yYArOITUXCSI.

JlanHple HampaBiieHHs B OOYyYEHMHM XHMHH OOECHEYMBAIOTCS CHELU(PUKON
colepxkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISETCS  TMEJarorudecku
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKM XMMHUU Ha OINpPEAeIEHHOM dTare eé
pa3BUTHSI.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1IeT0 00pa30BaHUsI OPUCHTUPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX MOHSITUI
OpraHUYECKON XHUMUMU.

CtpykTypa coaepkaHus MPOrpaMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CHCTEMHOIO mnojaxona K €€ m3ydeHuro. CoaepKaHHWE CKIAAbIBACTCS U3 CUCTEMBI
MOHATUH 0 XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHYECKOU
peakimu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO0 TPHUHIIUITY
MOCJIEI0OBATENBHOTO PAa3BUTHS 3HAHMI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /. 1. MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOEHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 DICKTPOJUTHYECKON JTUCCOIMAIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHWS PACCMATPUBAKOTCS HA OCHOBE OSMIIMPUYECKH
MIOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JIpyromMy, BBITIOJNHSS (QYHKIMKA OOBICHEHHS] M MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO0 MPUMEHEHUSI W MOJy4YeHUSs
M3Yy4aeMbIX BEIECTB.

OcBoeHne mporpaMMbl IO XUMHU  CHOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMMUAYECKON COCTABIISAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOJAbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHHUIO U
MeTOoJaM MO3HaHUs B Hayke. M3yueHue XMMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHUM W3 paHee H3YYEHHBIX Y4YeOHbIX NpeaMeToB: «OKpYyKaloMid MUPY,
«bwuomnorus. 5-7 xkiacce» u «dusnka. 7 Kinacey.

[Ipu wu3ydyeHUH XUMHUU TNPOUCXOAUT (PopMUpOBaHME 3HAHUN OCHOB
XUMUYECKON HAyKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOM
NEATEIbHOCTH 4YEJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4yeOHOTO MpeaMeTra COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHYECKHX
3HAHUN — BaKHEHUIINUX (PaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUECKHUX IOJIOKCHHM,
JOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAHUS TPU HU3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TMPUMEHEHUH B Y4YEOHO-TIO3HABATEIHHOM M Yy4eOHO-HCCIIENOBATEIHCKON
NEATeIbHOCTH, OCBOEHUU TpaBWJl O€30MaCHOrO0 OOpallleHHs C BEIIECTBAMU B
ITOBCEHEBHOM KU3HU.

[Ipu M3yueHun XUMUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl BaXKHOE
3Ha4YCHUE MPUOOPEI TaKue e, KaK:

— (opMHpoBaHUE WHTEIUNICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaHNIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY MPUHSITHIO PEUICHUM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUS] Ha CHCTEeMaTH4ecKoe MpUOOIIeHUE
00yJarommxcsi K CaMOCTOATENIbHOM IO3HABATEIbHOU JESATEIbHOCTH, HAYYHBIM
MEeTOJaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHUBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecIieueHue YCIOBUM, CITOCOOCTBYIOMUX MPHUOOPETEHUIO 00YYaIOIIUMHUCS
OMbITa Pa3HOOOPA3HON MESITENbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIHOYEBBIX
HABBIKOB (KIJTFOUEBBIX KOMIICTCHIIMI), WUMCIOINX yHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB ICITEILHOCTH;

— (dopmupoBanue oOmEeld (QyHKIIMOHATBHOH W  €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM UYHCJE YMEHUU OOBACHITH U OICHUBATH SIBJICHUS
OKPYIKAaIOIIEer0o MHpa, WCIOJIb3yS 3HAHWUS M OIBIT, MOJYYEHHBIC TMPU HU3YYECHUHU
XUMUHU, TPUMEHATh HMX TPH pPEIICHHH MpoOjeM B ITOBCETHEBHOW KU3HU U
TPYZIOBOU JIEATEIBHOCTH;

— ¢opMmupoBaHHe y OOydYalOIMXCA T'yMAaHUCTHYECKUX OTHOIICHUMH,
NOHUMAaHUSl [IEHHOCTH XUMHUYECKUX 3HAHUM MJi1 BBIPAOOTKH HKOJIOTHYECKU
1eaecoo0pa3Horo TMOBEJAEHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B LEIAX
COXPaHEHHMS CBOETO 3J0POBbS U OKPYKAIOIIEH MTPUPOJHON CPEJIBL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOCHHUS  OOIIEYEIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIs M HANPABJICHHOCTU JATbHEUIIEro
o0yueHwus.

OOmiee 4YMCIO 4YacoB, OTBEIEHHBIX JUISI M3yYEHUS XUMHHM Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B 8 kimacce — 68 yacoB (2
yaca B HeJlelo), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHBIE XUMHUYECKHE TOHATHS

[Ipeamer xumuu. Posib XUMHUM B KU3HHU YeJIOBEKa. XUMUS B CUCTEME HayK.
Tena wm BemecTBa. DU3NYECKUE CBOWCTBA BEIIECTB. ATrPEraTHOE COCTOSIHUE
BewecTB. [loHsTHE O MeTOAax MO3HAaHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CnocoObI pazaeneHust cMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE BJeMEHTbl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U CI0KHBIE BellecTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢Gopmyna. BajleHTHOCT aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemecTB. (OTHOcCHUTENbHAas aTOMHas Macca.
OtHocuTenbHas MOJEKyJIsipHas Macca. MaccoBasi J0Jisi XUMUYECKOTO 3JIEMEHTA B
COCIMHEHHUH.

KonuuectBo BemecrBa. Monb. MosnspHas macca. B3auMocBsi3b KOJMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX €IUHUL BemlecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUHN.

Du3nuecKue U XUMUYECKHUE SIBICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHsSI MacChl BEIECTB. XMMUYECKHe ypaBHeHUs. Knaccuduxaius
XUMUYECKUX peaKkuil (COequHEHNs, Pa3I0KEHUs, 3aMEIlIeHHsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMMOCYAOH, NMpaBUjaMu padoThl B 1a0OpaTopuu U
npuémMamMu oOpaleHus: ¢ JIabopaTopHbIM 00OpPYAOBaHUEM, U3YUEHUE U OIMUCAHUE
¢bu3nuecKkuX CBOMCTB 0O0pa3lOB HEOPraHMYECKUX BEIIECTB, HaOIIOJCHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJd, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCALMS BOJbI) U XUMUYECKUX (FOPEHHE CBEUU, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Meja ¢ KUCJIOTOM) SIBJICHUN, HAOII0IEHUE U
OMKCaHUEe TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakIHil (pas3iiokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUe TMAPOKCUIA
menu (I1) mpu HarpeBanuu, B3auMoJieCcTBHE kele3a ¢ pacTBopoM conu meau (II),
U3yYeHHE CIOCOOOB pa3/elieHusi CMECeil: C MOMOINbI0 MarHuTa, (UIbTPOBAHUE,
BhITIApUBAHUE, JUCTHIIIAIMSA, XpoMaTorpadusi, MpoBEJCHUE OUYUCTKH TTOBApPEHHON
Colv, HaOJIOJEHWE W  ONUCaHWE  pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUs MacChl, CO3JaHHE MOJENIeH MOJIEKYII
(ILIapOCTEPHKHEBBIX).

BaxHeilmne npeacTaBUTe/Id HEOPraHMYECKUX BellecTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucinopoa — ajieMeHT M IpocToe
BelecTBo. HaxokneHue kucimopoma B mpupoe, (U3MUYECKUE M XUMHUYECKHE
cBorictBa (peakiuu ropenus). Oxcuabl. Ilpumenenune kuciopoma. CrocoObl



MOJIyYeHHsS] KUCTopoAa B J1abOpaTOpuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B npupoje. O30H — alIoTponHasi MOAU(PUKALIMS KUCIOPOIaA.

TernoBoit 3p(dEeKT XMMHYECKOW peakUud, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHMYECKHE peaKUuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHuE
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(hdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — »snemeHT M mpoctroe BemiecTtBo. HaxoxkaeHuwe Bogopona B
npupojie, (GU3MYECKHME ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucnorsl u conm.

Monsipablil 00bEM ra3oB. Pacu€Thl N0 XUMHUYECKUM YPABHEHUSIM.

duznyeckue CBOMCTBa BOJbl. Boma Kkak pactBoputesib. PacTBOpHI.
HacelllleHHBIE M HEHACBHIIEHHBIE PAacTBOPBI. PacTBOPMMOCTh BEILIECTB B BOJE.
MaccoBas [0Jis BEIIECTBA B paCTBOpPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B mpupoje M B )KHU3HHU 4enoBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHne NpupoaHbIX BoJ. OxpaHa U OUMCTKA MPUPOJHBIX BOJI.

Kiaccudpukanus nHeopranmdeckux coenaumHeHuid. Oxcunpl. Knaccudukamms
OKCUJIOB:  cojieoOpasyiolue  (OCHOBHBIE, KHUCIOTHbIE, amMQOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. dusmdeckue M XUMUYECKHE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusa. Knaccubukamuss ocHOBaHUM: MIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuu. [lonydyeHne ocHOBaHUM.

Kucnotsl. Knaccudukanusa kucinor. Homenknatypa kucinot. dusnueckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan aktuBHoctn metamnoB H. H. bekerosa.
[Tomyyenue Kucnor.

Comu. Homenknatypa coseil. @U3MYecKMe U XUMHUYECKUE CBOMCTBa COJICH.
[TonydeHue coiei.

['eHeTnueckas CBsI3b MEXKAY KIACCAMU HEOPTaHMYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEIECIICHUE COJEPKaHUs KUCIOpOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacno3HaBaHME M U3YYEHUE CBOMCTB KHUCJIOpOJAa, HAOI0/IeHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS W
NpeKpalleHus TopeHus (MoXapa), O3HAKOMJICHHME C O0Opa3lnaMu OKCHUIOB U
OMHCAaHUE WX CBOMCTB, MOJydYeHHE, COOWMpaHUE, pACIIO3HABAHUE W HW3YUYEHUE
CBOMCTB BOJIOpojia (TOpeHHe), B3auMoJeicTBUE Bojopoaa ¢ okcugom meau (1)
(BO3MOXKHO HMCIOJIb30BaHUE BUAECOMATEPHUAIIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAaHUE OCOOEHHOCTEW pacTBOPEHHUSI BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JIOJIEW PaCTBOPEHHOTO BEILIECTBA, B3aMMOJECUCTBUE BOJABI C METAJIIaMU
(HaTpueM ©  KajblMeM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHANIOB),



UCCIIEJIOBaHHE 00pa3lloB HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpPAxX KHUCIOT U LIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCIIOT C METajulaMH, PEaKUMi HEUTPAIM3aLHH, IOIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHWE OJHOIO METaJlla IPYyTMM W3 PacTBOpa COJIM, PEUICHUE
JKCIEPUMEHTAIBHBIX 3aJad M0 Teme «BakHeulme Kiaccbl HEOPraHUYECKHUX
COCIMHEHUI).

Iepuoanuecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jaemenToB JI. U. MengesneeBa. Ctpoenne aTroMoB. XMMHYECKasi CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEIbLHbIE PEAKIMHU

IlepBple MONBITKM KIacCU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsTHE O
IpyNIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE U IIETOYHO3EMENIbHBIE METaJLIbl,
raJIoreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUIBI.

[Tepunonnueckuit 3akoH. Ilepronnueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB /1.
N. Mengeneesa.  KopoTkonepuonHas W JJIUMHHONEpUOAHAs  (QOpMBI
[Tepuoguueckout cucrembl xumuueckux aneMeHToB [l. M. Menneneea. [lepuoabt
u rpynnbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTpoHsl. CTtpoeHue
AJIEKTPOHHBIX ~ 000JI0YEK AaTOMOB IMepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenneneeBa. XapakTepUCTUKA XHMHYECKOIO
3JIEMEHTA I10 ero nojoxeHuto B Ilepuoanueckon cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEPUOAAM.

3nauenue [leproanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB I pa3BUTHs Haykh MU npaktuku. . M. MenneneeB — yd€Hslii u
IPAKIAHUH.

Xumunyeckass cBs3b. KoBaneHTHast (HOJSpHAasT W HEMOJIApHAs) CBSA3b.
OIEeKTPOOTPULIATENBHOCTh XUMUYECKHUX MIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okuciieHMs.  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIponecchl OKHCIIEHNS] M BOCCTAHOBIICHHS. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuit IKcnepumenm:

U3ydyeHrne oOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJAEHUCTBUE
TUAPOKCUIA LHMHKA C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, TNPOBEICHUE OIBITOB,
WUIIOCTPUPYIOLIMX  NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakliiy pa3ioKEeHHsI, COEJUHEHU).

Mesrcnpeomemunie ceéa3u



Peanu3anus MeXNpeaMETHBIX CBA3E€H NpU U3YYEHUM XUMHHM B 8 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJIb30BAHWE Kak OOIMIMX €CTECTBEHHO-HAayYHBIX
NOHATUH, TaK U MOHITHUH, SIBJISIOIIUXCS CUCTEMHBIMU JJI OTACIIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01ue ecTecTBEHHO-HAyUHbIe MOHATHSA: HAyYHBIA (akT, TUIOTE3a, TEOPHUs,
3aKOH, AaHaJW3, CHUHTE3, KJIacCU(PHUKaIus, MEpUOJUYHOCTh, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/JIENb, SIBJICHHE.

®dusuka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMNBI, PaJHOAKTUBHOCTb, MOJEKYJa, dJEKTPUUECKUNA 3apsill, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3NYECKUE BEINYUHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3BE€3/1bl1, ConHIIe.

buonorus: dorocuntes, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEPANIbI, TOPHBIE MOPOBI,
I10JIE3HBIE NCKOIIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemiecTBo U XUMHYECKasi peaKI U

Ileproanueckunt 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CrpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kalldsd, KaJIbLMs M HX
COCIMHEHH B COOTBETCTBHUM C IIOJIOXKEHUEM 3JeMEHTOB B Ilepmonnueckoi
CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BeliecTBa: BUAbl XUMHYECKOW CBS3U. THUIBI KPUCTAILNTMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH U
BHUJla XUMHYECKOU CBS3H.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K pPa3IU4YHBIM KjaccaM HEOPraHUuYeCKHX
COEIMHEHH, FTEHETUYECKasl CBSI3b HEOPraHUYECKHUX BELIECTB.

Krnaccudukanuys XuMIUeCKUX peakifil Mo pa3IuyHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY A3(QeKTy, Mo
U3MEHEHUIO CTETEHEN OKMCIEHUS XMMHUYECKHX 3JIEMEHTOB, M0 00paTUMOCTH, IO
YYaCTHIO KaTajau3aTropa). DK30- U dHIOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUSI.

[Tonsitue o ckopoctn xuMuyeckon peakiuu. [loHsTHEe 00 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX U IeTepOTreHHBIX
peakuusx. [lonsitue o karanuze. [lonsitue o xumuyeckoM paBHoBecuu. dakTopsl,
BIUSIOIIME HAa CKOPOCTb XHWMHYECKOW pEaKUMH M TOJOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLMH,  JJIEKTPOHHBIA  OanaHc
OKHUCJIMTEIIBHO-BOCCTAHOBUTEIBHOW ~ pEaKIuHu. CocraBneHue  ypaBHEHUH



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCHOJb30BAHUEM  METOJIa
AJIEKTPOHHOIO OanaHca.

Teopust ANEKTPONUTUUECKON TUCCOUMUALMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AHCCOLMAIMK BEIIECTB C Pa3IMYHBIMU BUJIAMHU
XuMu4eckoi cBsizu. CteneHs aucconuanuu. CHUIbHBIE U CIa0bIe SJIEKTPOJIUTHI.

Peakiuu nonHoro oomMeHa. Y cIoBusl MPOTEKaHUs PEAKIIMA HOHHOTO OOMEHa,
MOJIHBIE M COKpaIlI€HHbIE HMOHHBIC YypaBHEHHs peakinuil. CBoWCTBa KHCIOT,
OCHOBAaHUM W COJIGM B CBETE MPEACTABICHUNA 00 AIEKTPOIUTHUYECKON
nucconuannu. KauecTBeHHbIE peakuy Ha MOHBL. [IOoHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKHUX
BEILIECTB — METAJVIOB UM HEMeTa/uioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJmopuma HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakIuu
OT BO3JCUCTBUSl PA3NHYHBIX (PAKTOPOB, HCCIECIOBAHHUE DJICKTPOMPOBOIHOCTH
pacTBOpOB BEUIECTB, Mpolecca AUCCOIMALMA KHUCIOT, WIEJOYeld H  COJIeH
(BO3MOXXKHO  HCIOJB30BAHME BHUJEO MaTEpHANIOB), IMPOBEACHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluii HMOHHOro  OoOMeHa
(oOpa3oBanme oOcaaka, BBIICICHUE Tas3a, oOOpa30BaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOUIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUid
(ropeHue, peakiuu pasioKEeHHs, COSUHEHHs), PACIIO3HABAHUE HEOPTaHUYECKUX
BCIIECTB C TIOMOIIBIO KAYEeCTBEHHBIX pEaKIUid Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HeMeTaJibl U MX COeIMHEHUS

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHre u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOWCTBA Ha MpUMEpPE  XJopa
(B3aMMOJICIICTBHE C MeETaJUlaMH, HEMeTajulaMH, INIeJo4yaMu). XJIOPOBOJOPO/I.
ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHUE, MpuMeHeHue. JleiicTBue
XJIOpa U XJOpPOBOJOPOJA Ha OPraHU3M YeNOBeKa. BakHeilmme XJIOpUAbl U HUX
HaxX0XJICHUE B IIPUPOJIE.

Ob6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusa. CtpoeHue U (U3MYECKHE CBOICTBA
MIPOCTHIX BEIIECTB — KUCIOPOa U CePhbl. AJUIOTPOITHBIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XumMudeckue cBoiicTBa cepbl. CepoBOIOPO, CTpoeHHE, (GU3HUECKUE U
XUMHU4Yeckue cBoMcTBa. OKCHABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (Qusnueckue M XUMHYECKHE CBOMCTBa (00mIMEe Kak
NPEICTaBUTENA Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE PEaKIuy,
JeXalyue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOJyYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KUCIOThI. COMM CEpHOM KUCIOTHI, KAUECTBEHHAs pEaKlMs Ha



cynbdar-uon. Haxoxxnenue ceppl u €€ COEAMHEHUN B MPHUPOJEC. XHUMHUUYECKOE
3arpsi3HEHUE OKpY’KAIoIIel cpefbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE JI0KIH,
3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeA0TBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCICHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
dbusnueckre u XuMHIeckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3HYecKre 1 XUMUYCCKHUE CBOMCTBA, TOJydYeHHE U IpuMeHeHue. Coau aMMOHUS,
X QU3NYECKUE U XMMUYCCKHE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
VMOHBI aMMOHHS. A30THasl KHCJIOTa, €€ TOJNy4YeHHe, (U3UUYECKUE W XUMUYCCKUE
cBOMCcTBa (00mME Kak TMPEACTABUTENsI Kiacca KUCIOT W CHenuduyueckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KayeCTBE MMHEPAJIbHBIX
ynoopeHuii. XuMu4ecKoe 3arps3HeHrne OKPYKAIOIIeH Cpebl COSAMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXIW, 3arpsi3HEHUE BO3AyXa, MOYBbI W BoaoéMoB). Docdop,
ajutoTpornHbie Momudukanuu Gocdopa, puzmyeckue M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kuciaora, PU3NIECKUE U XUMHUIECKUE CBOIMCTBA,
nonyuenue. McnoabzoBanue GpocdaToB B Ka4eCTBE MUHEPAIbHBIX YI0OPEHUH.

Ob6mas xapaktepuctuka 31emMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOECHUS
aTOMOB,  XapakKTepHbIE  CTENEHHW  OKUCJICHHS.  YTJIEpOA,  auIOTPOIHBIC
MOMU(PUKAIINKA, PACHPOCTpaHEHUE B TpHpoAe, (u3nyeckue u XUMUYECKHE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B npuponae. OKCUIbI yriiepoaa, ux
du3rUecKue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HAa JKUBBIC OpPraHU3MBI,
NOJTydYeHUE W MPHUMEHEHHE. DKOJOTHYECKHe MPOOJIEMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a rno0anbHOr0 MNOTEIJIEHUS KIMMATa, ITAPHUKOBBIN
addexr. YrompHas Kuciaora U €€ coym, uX (PU3NUeCKue U XUMHYECKHUE CBOMCTBA,
nojiyueHue W mnpuMmeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO35MCTBE.

[TepBoHavasibHBIC TOHATHS 00 OPTaHUYECKHUX BENMIECTBaX KaK O COCIMHECHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, TaHOJI, TJIULEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yyroiib, MNPUPOAHBIA Tra3, HePTb),
OPOAYKThl UX mepepaboTku (OE€H3UH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTie 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKHUPAX, OCNIKaX, YIIIEBOAaX — U UX
polli B OKH3HU YeNOBeKa. MaTepualbHOE €JIMHCTBO OpPTraHWYECKUX W
HEOPTraHUYECKUX COCTMHEHUM.

Kpemuwmii, ero ¢usndeckue W XUMHUYCCKHE CBOWCTBA, IIOJIy4YeHUE U
npuMmenenne. CoenuHeHuss KpeMHHs B mpupone. OOimue mnpeacraBieHus 00
okcune kpemHusi (IV) u kpemuueBoil kucnore. CHWIMKaThl, UX KCIOJIb30BaHUE B
ObITY, B TIPOMBIIIUICHHOCTH. BakHeiiline CTpoWTeNbHbIE MaTepHalbl: KEpaMHKa,



CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [IpobiemMbr 6€30macHOr0 MCITOIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3l0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
IIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHHUE MPU3HAKOB
UX TPOTEKAHMs], ONBITHI, OTpaKalIKue (QU3NYECKHUE W XUMHUYECKHE CBOMCTBa
rajoreHOoB M HUX COCIWHEHHH (BO3MOXXHO HCIIOJIb30BaHUE BHUIACOMATEPHAIIOR),
O3HAKOMJIEHHE C O0Opa3naM XJIOPUJOB (TajJOT€HHIOB), O3HAKOMJICHHE C
oOpa3znaMu  cepbl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJIh30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOICHHE TIpoliecca OOyrIMBaHUs caxapa Ioj JACHCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJOTBl, M3YYEHUE XHUMHYECKUX CBOMICTB
pa30aBIEeHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peaKIluu Ha CyJibdar-
MOH U HaONIOJICHHE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UUYECKUMU
cBoiicTBamMu a3zora, (ochopa W HX coeAWMHEHUH (BO3MOXXHO WCIIOIH30BAHUE
BUJIEOMATEPUAITIOB), 00pa3iaMu a30THBIX U (HOchHOPHBIX yI0OpEeHUH, MogyUyeHue,
coOupaHue, pacno3HaBaHME€ M HU3Y4YEHUE CBOWCTB aMMHUaKa, IHPOBEJICHUE
KAueCTBEHHBIX peakiuii Ha MOH aMMOHUS U ¢GochaT-uOH U U3YyUYCHHE MPU3HAKOB
UX IPOTEKAHHUs, B3AMMOIECTBAE KOHIEHTPUPOBAHHON a30THOM KHCIIOTBI C MEBIO
(BO3MOKHO WCIIOJIb30BAHUE BHJIECOMATEPHUAIIOB), H3y4YECHUE MOJEIIen
KPUCTANIMYECKUX PEImETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIIGHHE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYEHUE, COOMpaHue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEaKlUil Ha KapOoOHAT U
CUJIMKAT-UOHbl W H3yYEHUE TMPU3HAKOB HX MPOTEKAHUs, O3HAKOMJIEHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a71a4 o TeMe «BakHelre HeMeTauIbl U UX COeIUHEHUS.

MeTaJibl 4 MX COeIMHEHU S

OO6mrast xapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmogmueckor cucreme xumuuyeckux ssemeHroB [, .
MenpneneeBa u ctpoeHus:i aromoB. CTpoeHUE MeTauioB. MeTramndeckas CBs3b U
METAJUTMYECKasT ~ KpUCTa/UIMUecKas  peméTka.  DJICKTPOXUMUYECKUU  psll
HanpspKeHU MeTaioB. OU3NYecKUe U XUMUYECKHUE CBOMCTBA MeTayioB. OOmue
CrocoObl TodydeHHus: MmeTauioB. [IOHSATHE O KOPpO3MHM METAIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Kopposud. CraBel (CTallb, YyTyH, AIOPAITIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounbie MeTamibl: noynoxkeHue B Ilepronuueckoil cucTeMe XMMUYECKUX
snemeHTOB JI. 1. MenaeneeBa, CTpOCHUE MX aTOMOB, HAaXOXKJICHUE B IPUPOE.
du3nyuecKkre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbI U



TUAPOKCUABI HATpusi W Kanus. [IpuMeHeHWe WIeNOYHbIX METaIOB W HX
COEIMHEHUM.

IIlenouyHO3eMENIbHBIE METaJIbl MarHui MW KaJdblMK: TOJOXXCHUE B
[lepnoguueckon cucreme xuMmuueckux 3yeMeHToB [[. 1. MenneneeBa, ctpoeHue
VX aTOMOB, HaX0XJAeHUE B Ipupoae. Pu3nueckne 1 XMMHYECKUE CBOMCTBA MarHus
U Kaiplius. BakHelmue coequHeHHS Kalblus (OKCHJ, THIAPOKCHI, COJIN).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMUHUN: TIOJI0)KeHUE B [leproinueckon cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroMma, HaxoKIE€HHE B mpupone. Pusndeckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA W THAPOKCHIA
AJTIOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMa, HaXOXKICHHE B mpupone. PU3HUECKHE H
XHMHUYECKHE CBOMCTBA kene3a. OKCubl, THAPOKCHIbl U cou xene3a (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOTYy4YECHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ oO0pa3llaMud METAUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBAaMH, U3YYEHHE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOIb30BAaHUE BHUJECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICMCTBUS OKCH]IA
KaJIbIIMS W HATpUs C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IPOIECCa TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCMOJIb30BAHME  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIM{ HA WOHBI: MarHus, KajJabLHs, AJTIOMUHUS, [IUHKA, JKEJe3a
(I1) u xenesa (III), mequ (II), HaGnroeHNE M OMUCAHUE TIPOIIECCOB OKPAIIUBAHUS
IJJaMEHW MOHAMU HaTpusl, Kalus W Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHAA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BaxkHenine
METAJUIBI U KX COCTUHEHUS.

XuMHuS M OKpPYKAOLIAA cpeaa

BemecrBa u Marepuansl B MOBCEAHEBHOM >XM3HU 4esoBeKa. be3omnacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUECKUX peakiuii B ObITy. [lepBas momoinpb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSAX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouehd cpeibl (MpeaeibHasl I0MyCcTUMast
KOHIIeHTparus BemecTB, nanee — [1J1K). Poias Xxumuu B penieHun SKOJIOTrMIeCKUX
npoosieMm.

Xumuueckuii IKCnepumenm:

U3yueHHe oOpaslloB MaTepualioB (CTEKJIO, CIUIABBI METAJIOB, MOJIMMEPHBIC
MaTepualbl).

MesicnpeomemHnule ceazu



Peanuzanus MeXnpeIMETHBIX CBs3ed NpU HM3YyYeHUM XUMHM B 9 Kiacce
OCYLIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX ECTECTBEHHO-HAYYHBIX
NOHATUMN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1ue ecTecTBEHHO-HAyUHbIE MOHATHA: Hay4YHBIH (PaKkT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KJIacCU(pUKAIMS, TEePUOAUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3 eKT, TEXHOIOTUSsI, MaTEPUAIIBI.

dusmka: Mmartepus, aToM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsij, NPOBOJHUKH,
MOJIYIPOBOJHUKH,  JIUAJICKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBa, I'a3, pACTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs
pemérka, CruiaBbl, (PU3UUECKHE BEIMYMHBI, €AWHUIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, COHIIE.

buonorusi: dborocuntes, npixanwe, Ouocdepa, IKOCUCTEMA, MHUHEPATHHBIE
yA00pEeHHs, MUKPOAJIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHbIE MOPOBI,
MOJIC3HbIE UCKOIAEMBbI€, TOTIIIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUASA

JIMUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOI'O  OOIIETO
00pa3oBaHUs JIOCTUTAIOTCS B XOJ¢ OOy4deHUs XUMHUHM B €IMHCTBE Yy4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU
COIIMOKYJIBTYPHBIMH UM JYyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TNPUHSITHIMU B
oOIecTBe MpaBWJIaMd M HOPMaMM TIOBEICHHS W CIIOCOOCTBYIOT TMpoIleccaM
CaMOTO3HAHUs, CAMOPA3BUTHUS U COITMAIM3AIMN O0YHArOITXCS.

JIn4yHOCTHBIE  pe3yJbTaThl  OTpPaXalrOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBaThCA  CHCTEMON TO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAUA W
paclIMpeHre OMbITa ASSITEILHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIMTAHUA:

LEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HaCJEIuI0, TOHUMAaHUSI 3HAYCHUS XUMHUUYECKON HAyKu B >KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HMH(OpmMaruenn o
NEPEOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax U NpaBUIAX MEXKIUYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYruxX  BHUAAX
NEeSTeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW [EATEILHOCTH MpH
BBITIOJTHEHUH Y4YeOHBIX, TO3HABATEIbHBIX 3aJ]ay, BBIIIOJTHEHUA XUMHYECKHUX
AKCIIEPUMEHTOB, CO3JaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOINIM B TIPOIIECCE OTOM y4eOHOW NEATeNTbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJECHHUE M TMOCTYIKM CBOUX TOBApUILEH C MO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBUI OCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJICTABICHHUS O BEIIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKU WU COCTABISIOLINE
OCHOBY I TMOHUMaHHUs CYIIHOCTH HAyYHON KapTHUHBI MHUpa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJIbI, B3aMMOCBS3SIX YEIOBEKA C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMHH, HEOOXOJHMMBIC IS OOBICHCHHUS HAOJIOJTaeMBIX IPOIECCOB M SIBIICHHM,
M03HABATENbHON, MH()OPMAIMOHHOW M YHUTATENbCKOM KYJIBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl € Yy4eOHBIMM TEKCTaMM, CIPABOYHOMU



JUTEPATYpPOr, JIOCTYNHBIMA TEXHUYECKHUMH CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

MHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JIHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIENOBATEIbCKON
NESTETPHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIIIEM;

4) popMupoBaHHs KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTU JKHU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
310POBbI0, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIECACTBUU H
HEMPUATUE BPEIHBIX MPUBBIYCK (YHOTPEOICHHS aJTKOTOMs, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COONIOJICHUs] TMpaBuid 0€30IacHOCTH TIpu  OOpalieHun ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOM KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUCeHHIO TTpodeccuii U Tpyia pa3IndyHOTO PO,
YBAXKEHHE K TPYyAy M pe3yjibTaTaM TPYIOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHUS TMPEAMETHBIX 3HAHUW MO XHUMUH, OCO3HAHHBIA BBHIOOP
WHJVMBUAYaJIbHOU TPAECKTOPUU MPOJIOIHKEHUsST 00pa30oBaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccnoHanbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJalTUPOBATHCS B MPO(EeCCUOHATBHOM CpeJIe;

6) 3K0J10rN4eCKOro BOCIIUTAHMSA:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHUWE K MPUPOJIE KaK HCTOUYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYILECTBOBAHUSI, IOHUMAHUE [IEHHOCTH 3J0POBOTO U
Oe3omacHOro o0Opas3a >KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3ruecKoMy M TICUXHMYECKOMY 3/0pPOBbIO, OCO3HAaHUE ILIEHHOCTH COOJIOACHUS
npaBuJ1 0€30MaCHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAOIINX 3J0POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMSI, MOJy4aeMble MPU U3YUYECHUH XUMHH, IJIS
pelIeHus 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH IPUPOJIHON CPENOU, ISl TOBBILLICHUS
YPOBHSI  SKOJOTUYECKOM  KyJIbTYpPhl, OCO3HaHHUS TJIOOATBHOIO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM U MyTeH MX pPEIIeHUs MOCPEACTBOM METOJOB XHUMMH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe wmeTampeaMeTHBIX PE3yJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATUS (3aKOH, TEOpHus,
IPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIC
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TpEIMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAaHUW U3 ATUX MPEAMETOB (HOPMHUPOBATH MPEJCTABICHUE O LETOCTHOU



HAay4YHOW KapTHHE MHpa, ¥ YHUBEpCaJIbHbIC YueOHbIE JeHCTBU (IT03HABATEIbHBIC,
KOMMYHHUKAaTHUBHBIE, PETYJSITUBHBIC), KOTOpbIe oOecrednuBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO W OCYIIECTBICHUIO Y4YEOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIEe 1eHCTBUS

Ba3oBble Jioruueckue AeiicTBUA:

YMEHHUSI HCIOJIB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJIEHUSI TPU OCBOCHHUH
3HAHUN: PACKPBIBATH CMBICI XUMUYECKUX TMOHATUM (BBIACISATHL UX XapaKTEPHBIC
NpPU3HAKH, YCTaHABIMBATh B3aUMOCBSI3b C JPYTUMU TMOHSTHUSIMH), UCHOJIb30BAThH
MOHSATHS JIS1 OOBSICHEHUS OTJIECIbHBIX ()AKTOB U SIBIICHHWH, BHIOMPATh OCHOBAHUS U
KPUTEpUU JUIS KIACCU(PUKAIIMU XUMHYECKUX BEIIECTB M XUMHUYECKUX PEaKIIHH,
yCTaHABJIMBaTh MPUYUHHO-CIIECICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, TI0O aHAJIOTHUH),
JIeNIaTh BBIBOJIBI M 3aKJIFOUCHUS

YyMEHHE TPUMEHSATh B IIpOIleCcCe IO3HAHWS TOHATUSA (TIpeAMETHBIE |
MeTaInpeIMETHBIC), CAMBOJINYECKHE (3HAKOBBIC) MOJICNIH, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TTPEACTaBICHUS —
XUMUYECKUN 3HAK (CMMBOJ JJEMEHTa), XUMHYecKas ¢opMyla W ypaBHEHUE
XUMHYECKON peakly — MPHU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3aJ]1a4, C YIETOM
ATUX MOJEIBHBIX MPEIACTABICHUM BBISIBIATH M XapaKTEPHU30BATh CYILECTBEHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB M XUMHUECKUX PEAKIIUMH,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX MIPOIIECCAX U SIBIICHUSIX.

ba3oBble uccieaoBarTe/IbCKHe AeiiCTBUSA:

YMEHHUE MCIOJb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4ECTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJig (OPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

IPUOOPETCHUE OIBITa 110 IUTAHUPOBAHUIO, OPraHU3AIMd W IPOBEIACHUIO
YYCHUYECKUX OKCIICPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITeJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 000OIIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITAa, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIHIO
pPa3IMUHBIX BUJIOB U (OPM IPEACTaBICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHHUs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUUECKH OIIEHUBATh MNPOTHUBOPEUMBYIO U
HEJI0CTOBEPHYIO HH(MOPMAITHIO;



YMEHHE MPUMEHATh Pa3IndyHble METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX i BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J]a4 ONPEIEIEHHOTO THUIIA, TPUOOPETEHUE ONbITA B
00JaCTH  MCHOJIb30BaHUSI  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJBTYpPO aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAJIBHYIO (OpMY MpeCcTaBIeHUsT HHGOPMAIIH U
WUIIOCTPUPOBATh PpEIIaeMble 33Ja4d HECIOXKHBIMU CXEMaMH, JuarpammaMu,
apyrumu popmamu rpaduki 1 UX KOMOMHALUSAMY;

YMEHHE HCIOJb30BaTh U AaHAIU3UPOBAaThb B Ipolecce Y4YeOHOU W
UCCIIEJIOBATEIbCKOM N1eATEIbHOCTH MHPOPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HA COCTOSIHME OKpYXKalolehd MNpUpoOaHON
Cpelpbl.

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJIbHbIe YueOHbIe NeiCTBHA:

yMEHHUs 3ajJlaBaTh BOIPOCH (B XOJ€ Juaiora v (WIH) JIUCKYCCHUHU) TIO
CylecTBy  oOcyxaaemMoil  Tembl, (OpMYyJIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCHUTEJILHO BBIMOJTHEHUS IPETI0KEHHON 3a/1a4u;

YMEHUS  NPEJCTaBIATh  NOJYYEHHbIE  pPe3yJbTaThl  IO3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaxX; JeJaTh MpPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHUS] XUMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1abopaTopHOI paboTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU4EOHOTO MTPOEKTA);

yMEHUsI y4eOHOIro COTpYJHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOMU
NO3HABATENILHOM M MCCIIEIOBATEIbCKOM  ACSATENbHOCTH  MPU  PELICHUU
BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUS
no3unuil (00cyxaeHusi, OOMeH MHEHHSIMH, «MO3TOBbI€ IITYpPMbD», KOOPAUHALIUS
COBMECTHBIX JICHCTBUM, OIpEICICHUE KPUTEPUEB I[I0 OLIEHKE KadyecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryisiTuBHBIE YHMBepCcaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh UENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeATeIbHOCTh, BRIOUpaTh Hanbosee d3(pPeKTUBHBIC CIIOCOOBI pelieHUs] YYeOHbIX U
NO3HABATENBHBIX 3a7a4, CaMOCTOSITEIbHO COCTaBJSTh WJIH KOPPEKTUPOBATH
NPEIVIOKEHHBIA ATOPUTM JIEUCTBUM TIPH BBINOJHEHWM 3aJaHUM C Y4ETOM
MOJyYeHUs] HOBBIX 3HAHUU 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAaX M PEaKIMsIX,
OIICHUBATh COOTBETCTBUE IOJIYUYEHHOTO pe3yibTaTa 3asBICHHOW IIeJId, YMEHUE
UCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCIIOBUU 3aJIaHUN.

IMPEJMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3yJdbTaTOB IO OCBOCHHUIO 005S3aTEIHHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepasbHOW pabodeil mporpaMMonu,
BBIJICJIAIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHbIEe 3HAHUS, YMEHUS U CIOCOOBI



nercTBul, crnenudUUecKue IS IpeAMeTHOH oOnacth  «XUMHUS», BHUIBI
NEATEIbHOCTH 10  MOJYYEHUID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa3oBaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K koHiry oOyueHnusi B 8 kiacce npeMeTHbIe pe3yibTaThl HA 0230BOM ypPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

* PacKpbIBaThb CMBICII OCHOBHBIX XHMHYECKHUX MOHSTUW: aTOM, MOJIEKYJa,
XUMHUYECKUN D3JIEMEHT, MPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, CMEChH
(oHOpOIHAST M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHash Macca,
MaccoBasi JI0JIsI XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTb, CTEIEHb
OKUCJICHMS, XMUMHUYECKasl peakius, Kiaccupukaius peakiui: peakiuu
COCAMHEHUSI, PEaKIUU Pa3JIOKEHHUS, PEaKIUU 3aMElIeHUs, pPeaKIuu
0o0MeHa, PK30- ¥ SHJIOTECPMHUCCKHE PEAKIINH, TEIII0BOM A(h(EKT peakiinm,
SAIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aroMHas OpOuTalb, PaaNyC
aTomMa, XMMHYECKasl CBS3b, MOJSPHAA U HEMOJISpPHAs KOBAJICHTHas CBS3b,
WOHHAs CBsI3b, MOH, KATMOH, aHUOH, PAcTBOP, MaccoBas JOJs BEIIECTBa
(mpolieHTHas! KOHIIEHTPAIKs) B PpaCTBOPE;

* WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWUMHUYECKUX TOHSITHUH H
MPUMEHSTH 3TH OHATHUSA MPU ONMCAHUY BELIECTB U UX MPEBPAILICHHUII;

* HCIOJB30BaTh XHMMHUYECKYIO) CHUMBOJIMKY [UJII COCTaBJieHUS (HOopMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpEACNSITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAcCy COEAUHEHHUM MO
dbopmyiam, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHass M HOHHAs) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpeiBath cmbica [lepuogmueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOANYECKONM 3aBUCUMOCTU CBOICTB
XUMUYECKUX JJIEMEHTOB OT HMX MojJoxeHus B Ilepuogmueckoil cucreme,
3aKOHOB COXPAHEHHUS MAacCChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e ONWCHIBATh M XapakTepu3oBaTh TabmuuHyio (opmy Ilepuoamaeckoit
CHUCTEMbl XHMMHYECKHUX DJJIEMEHTOB: pa3auyaTh [OHATHS «TJIaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)y, maneie u
OOJbIIIE TEPUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPHIE HMEIOTCA B
tabmuue «llepuoguueckass cucrtema xumudeckux osiemeHToB [ U.
MenpneneeBay ¢ UYHCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsij siipa, 00IIee YUCIO IEKTPOHOB
U paclpeiesieHHe X M0 SJEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (10 YKCIy W COCTaBy YYAaCTBYIOIIMX B PEAKIIUU
BEIIECTB, M0 TeIUIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTHM TMPOTEKAHUS XHUMHYECKUX IPEBPALICHUI B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYHO MacChl
BEILIECTB, MAaCCOBYIO JIOJII0 XUMHYECKOTO JJeMEHTa 1o Qopmylie
COEMHEHUSI, MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEaKIUU;

IPUMEHSTH OCHOBHBIE OINEPALMU MBICIUTEIIbHON JEATeIbHOCTH — aHaJIU3
U CUHTE3, CpaBHEHHE, 0000IeHHe, CHUCTeMaTU3aluIo, KiIaccu(ukaiuio,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — MJI1 U3y4YEHUs CBOICTB
BEIIECTB U XHMHUYECKHX pEAKLHM, €eCTEeCTBEHHO-HAYyYHbIE METO/bI
NMO3HAHUSA — HAONIOJEHHE, M3MEpPEHUEe, MOJCIUPOBAHUE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIEIOBAaTh  MpaBWUJaM  TMOJIb30BAHUS ~ XUMHYECKOM  TOCYAOM U
7a00paTOpHBIM  O0OpYJIOBAaHMEM, a TakXKe IMpaBWiIaM OOpaIlleHHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TIO0 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
razoo0pa3HbIX BEHIECTB (BOJAOPOAA M KHUCIOPOJA), MPUTOTOBJICHUIO
pPacTBOPOB C OMPEACTEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEILECTBA,
IJIAHUPOBAaTh U MPOBOJUTH  XMUMHUYECKHE  SKCHEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB ILIEJIOYEH U KHUCIIOT C MOMOUIBIO WHIUKATOPOB
(;makmyc, dhenondTanenH, METUIOPAHXK U IPYTHUE).

K xoHIy 00ydeHus B 9 kjacce npeIMETHbBIE PE3yNbTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKHUX NOHATHNA: XWMHWYECKHUU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJIIOKHOE BEUIECTBO, BAJIEHTHOCTB, JJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJIEHUS, XUMUYECKas pEeaKlusi, XUMUYECKasl CBA3b, TEIIOBOU 3P (DeKT
peakuud, MOJb, MOJSIPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIMTHI,
HEDIJIEKTPOJIUTHI, JJIEKTPOJIMTHUYECKAsT IUCCOLMALMNA, PEAKLHUH HOHHOIO
oOMeHa, KaTauu3arop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HeoOpaTUMBbIE pEaKIUM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
ajutotTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBAJEHTHAs, MOHHAs,
METAJUTMYECKasi), KpUCTAJUIMYECKAass peHIETKa, KOPpO3Us METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peakluH, TMpeaeabHO JOMyCTHMas
koHueHtpanusa [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATHH U
MPUMEHSITh 3TH TIOHSATHUS MPU ONMMCAHUM BEUIECTB U UX MPEBPAILICHHUII;
WCIIOJIb30BAaTh XUMUYECKYI0O CHUMBOJIMKY JJISI COCTaBJICHHUS (HOPMYT
BEILIECTB U YPABHCHUN XMMHUYECKUX PEAKIIUN;

ONPEAEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHMH 1o (opmysiaM, BUJ XUMHUYECKON
CBsI3U (KOBAJEHTHAs, WOHHAs, METAJUIMYEeCKasi) B HEOPraHUYECKHUX
COEIMHEHMSIX, 3apsij MOHA MO0 XUMHUUYECKOU (opmyJie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKUX COCIMHEHUMN, THUIl KPUCTAJUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cmbich llepmogmueckoro 3akona [[. M. MeHneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIKCHIBATh W XapaKTepU30BaTh
Tabmunyio Gopmy [lepuoanueckoil cUCTEMbl XMMHUYECKUX 3JIEMEHTOB:
paznuath TMOHSATHS «rjaBHas mnoiarpynmna (A-rpynmna)y U «modouyHas
noarpynna (b-rpynmna)», manbsle u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaueHUs, KOTOpPHIE WMEIOTCA B TMEPUOIUYECKONW Tabmuie, C
YUCJIOBBIMU  XapaKTEpUCTHKAMH  CTPOCHHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsja  sApa, o0OIlee 4YUCIO DJIEKTPOHOB U
pacmpenieieHie HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH 0OIIHe
3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUU B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YMCIy W COCTaBy YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, IO M3MEHEHUIO CTEMEHEH OKUCICHUS
XHMHUYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME W creuuuueckue XUMHYECKUE
CBOMCTBA TPOCTBHIX U CJOXHBIX BEIIECTB, TMOATBEPXKIasl OIKMCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIMX
XMMHUYECKUX PEAKIUN;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW IHCCOLMAIMU  KHUCIOT,
HIEJI0YEH U COJIEH, MTOJTHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIHil, TOATBEPKIAIINX CYIIECTBOBAaHUE
TeHETHYECKOM CBSI3U MEXK/y BEIlIeCTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MIOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca ITHX PEaKIni;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAHUS XWMUYECKHX TMPEBpPALIEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 (dopmyse
COCIMHEHMsI, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PeaKIuu;

co0JIr01aTh IpaBuia OJIL30BaHUS XUMHUYECKOH MOCy 101 U
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TaKXke ImpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUIO H COOUpPAHHIO
razoo0pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIHMH, TOATBEPKIAMOININEC  KAYSCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
nonua-, kKapbonat-, ¢ocdar-, CwIMKaT-, Cyiabhar-, THIPOKCUI-HOHBHI,
KaTHOHbI aMMOHHUS U HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOLIUE B
BOJHBIX pacTBOpax HEOPTAHMUECKUX BEIICCTB;

MPUMEHSTh OCHOBHBIC OIEpAIlMX MBICTUTEIIBHON JEATSIbHOCTH — aHAIN3
U CHUHTE3, CpaBHCHHE, OOOOIICHWE, CHUCTEMAaTHU3aINIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi WM3Y4YEHHUs CBOWCTB BEIIECTB U
XUMHUYECKUX PEAKIUH, €CTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJIFOICHUE, M3MEpPEHHEe, MOJCIMPOBAHNE, SKCICPUMEHT (peajbHBIM M
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo 9acoB DIeKTPOHHBIE
Ne HaumeHnoBanue pa3uesion Kontponsusie | TIpakTaueckue (undposbie)
/| ¥ TeM NPorpamMmmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThl
pecypchbl
Pasznea 1. IlepBoHayaibHbIe XMMUYECKHE TOHATHS
Xumus — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubmuoreka [JOK
' PAKTUYECKOI https://m.edsoo.ru/7f41837¢
JIeSTEIIbHOCTH YeJIOBEKa
12 BemectBa 1 xuMnuueckue 15 1 bu6mmoreka [{OK
' peaKkuu https://m.edsoo.ru/7f41837¢
Wroro no paznemy 20
Pa3nes 2. BakHelimne npeacTaBuTeI M HEOPraHUYECKUX BellecTB
21 Boznyx. Kucnopon. 6 bubnnorexa [JOK
’ [HousaTue 06 oKCuaax https://m.edsoo.ru/7f41837¢
29 Bonopoa.llonsitue o g 1 bubnnoreka [JOK
' KHUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsl. [lonsitue 5 | 1 bu6mmoreka [{OK
' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACCHI Eub 1IOK
HOJInOTEKA
2.4 HEOPraHUYEeCKUX 11 1 1
p . https://m.edsoo.ru/7f41837¢
CcoeIMHEHU I
Hroro no paszneny 30



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

Pasznea 3. Ilepuoguueckuii 3axon u [lepuoauveckas cucrema xumuueckux 3jaemMenToB /. U. Menaeneena.

Crtpoenue aToMOB. XuUMHYeCKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUU

[Iepronnueckuii 3aKOH U
IIepnoanueckas cucrema
3.1 XUMHYECKHUX 3JIEMEHTOB JI. 7
N. Menneneesa. Ctpoenue
aToma

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

XUMHUYECKasd CBA3b.

319 OKHUCITUTENbHO- g | bubmuoreka [JOK
' BOCCTaHOBUTEIIbHBIC https://m.edsoo.ru/7f41837¢
peakiu
bu6mmoreka [JOK
Hroro o paszery 15 https://m.edsoo.ru/7f41837¢
bu6 OK
Pe3epBHOE BpeMmst 3 nommoreka L

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB

4
110 ITPOTPAMME 68 >
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9 KJIACC

KoanuyecTBO 4acos

JIEKTPOHHbBIE
Ne HaumenoBanue pa3aesion Kontponsusre | TIpaKTHueckue (undposbie)
n/m | ¥ TeM NPorpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKkuu
[ToBTOpeHwue u yriayoneHue
1.1 3HAaHUW OCHOBHBIX Pa3jeiioB 5 1 bubmorexa HOK
' pasa https://m.edsoo.ru/7f41a636
Kypca 8 Kkiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
' XUMHYECKUX PeaKIui https://m.edsoo.ru/7f41a636
DIEKTPONIUTHYECKAS
1.3 rcconnanys. XuMUIeCcKue 8 1 1 bubmorexa HOK
’ A HHATHA. https://m.edsoo.ru/7f41a636
peaKIu B pacTBOpax
Hroro no pazneny 17
Paznen 2. Hemerasluibl U MX coeIMHEHMSI
OO6mas XxapaKTepucTUKa
2.1 XI/IMI/I‘-ICCKII/)IX aneI:)MeHTOB 4 1 bubmorexa HOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO0mas XxapakTepucTuKa
57 XAMHUYECKHX DJIEMCHTOB 6 bubmuoreka [JOK
. VIA-rpynnsl. Cepa u e https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO6mras xapakTepucTuka
bu6mmoreka [{OK
2.3 XUMHYECKHUX 3JIEMEHTOB 7 1

VA-rpynmsl. A3ot, hocdop

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



https://m.edsoo.ru/7f41a636
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U UX COCANHCHUA

OO1m1as xapakTepucTHKa
XMMHUYECKHX 3JIEMEHTOB

bubmuoreka [JOK

2.4 8
IVA-rpynnel. Yriepona u https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pasaeny 25
Paznen 3. Metasiibl M UX COeIMHEHUS
bubmuoreka [JOK
A i 4
3 (Obmpte CROHCTEA MeTaTAOoB https://m.edsoo.ru/7f41a636
39 Baxnelinme MeTamibl U X 16 bubmuoreka [JOK
' COEIMHEHUS https://m.edsoo.ru/7f41a2636
Nroro no pazaeny 20
Pa3nes 4. Xumus u okpy:kapomas cpeaa
41 BemectBa u Mmarepuansl B 3 bubnuorexa [JOK
' JKU3HHU YEJI0BEKa https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
PesepBHOE BpeMmst 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME



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

8 KJIACC
KosmnuecTBo yacos D1eKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesbHbIE
padoThI padoThl
pecypcsbl
| [Ipenmer xumuu. Posb xumuu B 1 bubmuorexa [JOK
JKU3HHU JeJIoBeKa. Teja U BelmecTBa https://m.edsoo.ru/ff0d210c¢
5 ITonsiTue 0 MeTOIaX MO3HAHUS B ) bubmuorexa [JOK
XUMUU https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padota Ne 1 «IIpaBuna
3 paboTHI B 1abOpPaTOPUU U IPUEMBI 1 bu6nuoreka [IOK
oOpaitieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yucrteie BemecTBa 1 cMecu. CriocoObl | bu6mmoreka [JOK
paszesieHus: cMecein https://m.edsoo.ru/ff0d26ca
[IpaxTuyeckast padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa [TOK
8 . PHMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COMM)»
bubnunoreka [JOK
6 ATto oJe 1
TOMPLIT MOJIERYIH https://m.edsoo.ru/ff0d2a6¢
. XUMHUYECKHe FJIEMEHTHI. 3HAKH | bubmuorexa [JOK
(CMMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cl0XKHbBIE BELIECTBA 1 bubmmorexa [TOK
p HI https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa HOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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3aKO0H ITOCTOSHCTBA COCTaBa BCIICCTB.

bu6mmoreka [IOK

10 Xumunueckas Gpopmyna. BaieHTHOCTh
(bopmy https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
1 OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10719 XUMHAYECKOTO bubnuoreka [JOK
3JICMEHTA B COeIMHEHUU https://m.edsoo.ru/ff0d350c
13 KosmuecTtBo BermecTBa. MoJib. bubmnorexa [JOK
Momnsipnas macca https://m.edsoo.ru/ff0d5230
14 ®u3nYecKre U XUMUYECKHE SBICHUS. bubmuorexa [JOK
XuMuyecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Hakuy u ycioBUs MPOTEKAHUS bu6muoteka [IOK
XUMHYECKUX PEaKUi https://m.edsoo.ru/ff0d3al 6
16 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. bubnmoreka [JOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brerancnenus konuuecTBa, MacChl
17 BEIIIECTBA 10 YPaBHCHUSM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIUn
Knaccudukanus XumMuaeckux
18 €aKIHil (COeIUHEHUs, Pa3I0KEHUS Bubmmorexa [IOK
peaiht A s ’ https://m.edsoo.ru/ff0d3f34
3aMeIICHHs, OOMEHa)
M. B. JIoMOHOCOB — y4€HBbIN-
19 sHuukioneauct. O6o0eHNE 1 bubmorexa [OK
H AHCT. Hf https://m.edsoo.ru/ff0d40c4
cHUcTeMaTH3alrs 3HaHUI
20 KonTponshas pabora Nel no Teme bu6mmoreka [IOK
«BelecTBa U XUMHUYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucinopon — aneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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npoctoe BeuiecTBo. O30H

dusznueckue U XMMHUYECKHE CBOIICTBA

22 KHCJIOPOJa (peaKIuu OKUCICHUS bubmmorexa LHOK
poa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcugax
CrniocoOsblI MoTy4eHHs KHUCIOpOo/ia B
23 71a60paToOpUU U MPOMBIIUIEHHOCTH Bubnmorexa LIOK
patop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TenoBoii 3¢ pexT xumuueckon
24 PEaKIINH, TIOHSATHE O but6mmoreka [{IOK
TEPMOXUMUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHAOTEPMUYECKUX PEAKLUAX
TommBo (HedTh, yroias U METaH).
25 3a ;{3He1§1/1e(11;03 yxa CHOCOObI ()3r0 buomorexa LIOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
PEeOTBPALICHUS
[IpakTuyeckas padota Ne 3 o reme
26 «ITomydenne u cobupanue bubmiorexa LIOK
y P . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YYCHHE €TO CBOMCTBY
7 Bonopon — aneMeHT u mpocToe bubnuoreka IIOK
BelecTso. Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0
)3 ®u3nuecKrue 1 XUMHYECKHE CBOMCTBA bubnuoreka [JOK
Bosiopoa. [I[pumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 ITo € 0 KHCJIOTax U CO
TATHE O KHCJOTAx H COIIX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI ToTy4eHust BOAOPO/Ia B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpaxTuyeckas padora Ne 4 o reme
bubnuoreka [IOK
31 «ITomyuenue u cobupanue Bo0poOIa,

W3yYEHHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4£42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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https://m.edsoo.ru/ff0d4f42

MounsipHbiii 00BEM ra3oB. 3aKOH

bubnuorexa [JOK

32 ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncnenus 00bEMa, KOJIMUECTBA
33 BEI[ECTBA ra3a Mo €ro U3BECTHOMY bubmorexa HOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK O0BEMY
Boruncnenus 00EMOB ra3oB 1o
34 YPABHEHUIO pEaKlM1 Ha OCHOBE Bubmmorexa [IOK
. . https://m.edsoo.ru/ff0d5708
3aKO0Ha 0OBEMHBIX OTHOIIICHUH Ta30B
35 ®u3nuecKue 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.
37 HackllieHHbIE 1 HEHACHIIIICHHBIC bubmuoreka [JOK
pactBOpbl. MaccoBasi J0Jisl BEIECTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas padora Ne 5 o reme
13 «IIpuroroBnenue pacTBOpPOB ¢ bu6mmoreka [JOK
OnpeAcNIEHHON MacCOBOM J101EN https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEIIECTBA
19 Kontponbnas pabota N2 o teme bubnuorexa [JOK
«Kucnopox. Bonopoa. Boga» https://m.edso0.ru/ff0d6342
40 Okcupl: cocTaB, KiaccuduKanus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonmy4yenue u XuMHUYECKHUE CBOMCTBA
41 KUCJIOTHBIX, OCHOBHBIX U bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHoBaHMsI: COCTaB, KiIaccuuKarms, bubnuoreka [IOK
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HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHne u XMMUYECKHE CBOMCTBA bubnuoreka IIOK
OCHOBaHMU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccuduxars, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [lonyuyenue u XxuMu4yeckue cBOWCTBa bubmuoreka [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIaTypa,
46 CHOCOébII) oI q)eHH;I XHMHquKHe Bubmmorexa [IOK
. Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[Tpaktrueckas padota Ne 6. Pemenne
47 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bu6muoteka [IOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN
43 ['eneTnueckas CBSI3b MEXIY KJIacCaMHu bubmmoreka [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
49 O06o00ImIeHre U CUCTEMAaTH3AIIHS bubnuorexa [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
KontponbHas pabora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX Bubmmorexa [IOK
. p https://m.edsoo.ru/00ad9¢la
COCTMHEHU I
[TepBbie MOMBITKU KJIaCCU(PUKALIUU
but6mmoreka [IOK
51 XUMUYECKUX A11eMeHTOB. [loHsATHE 0
https://m.edsoo.ru/00ad9ffa
IPYIax CXOJHBIX AJIE€MEHTOB
[Tepronnueckuii 3aKOH 1
5 [Tepuonnueckas cuctema bubmuoreka [JOK

XUMUYECKHX dj1eMeHToB 1. 1.
MenneneeBa

https://m.edsoo.ru/00ada52¢
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but6mmoreka [IOK

>3 Teprozbl, rpymkl, MOATPYITHI https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
sanep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX 000I0YCK
55 aToOMOB 3JieMeHTOB [leproanueckoi bubnnorexa LIOK
https://m.edsoo.ru/00adabbc
cucremsl J[. 1. Menpaeneesa
XapakTepucTuka XUMHYECKOTO
56 AJIEMEHTA IO €T0 MOJIOKECHHIO B bubmmoreka [JOK
[Tepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
MenaeneeBa
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [1. bubnuoreka [IOK
N. MenaeneeB — y4€HbIi, M1€1aror 1 https://m.edsoo.ru/00ada96e
rpaKJIaHUH
53 DIIEKTPOOTPULIATETLHOCTh ATOMOB bu6muoreka [IOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckast CBsI3b bubmorexa [OK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas noisipHast XUMU4YECKas bu6mmoreka [JOK
CB3b https://m.edsoo.ru/00adaab8
61 KoBanentnast HenonspHas bubmumoreka [IOK
XUMHUYECKAS CBA3b https://m.edsoo.ru/00adaab9
bubnuoreka [IOK
62 Crenenp okucnemis https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC bubnmnoreka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKucnIuTeIn U BOCCTAHOBUTEIIN but6mmoreka [JOK
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https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

https://m.edsoo.ru/00adb076

KonTponsnas pabora Ne4 o teme

65 «Crtpoenune atoma. XuUMHYECKast | ngj;;fg;gg}é 0adbAS6
CBSI3b»

66 PesepBHeIit ypok. O600IeHHE U | bubnmnoreka [JOK
cHUCTeMaTU3alurs 3HaHUI https://m.edsoo.ru/00adb33c

67 PesepBHslit ypok. O6o0mIeHue 1 1 bu6muoreka [{IOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9cb2

68 PesepBHblit ypok. O60011eH1E U 1 bubnmoreka [JOK
cUcTeMaTu3alus 3HaHuH https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbIE
Ne aTa ndpoBblie
Tema ypoka KonTpoabubie | IlpakTHueckue A nupp
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIC
padoTsbI padoThI
pecypcbl
[Ieproanueckuii 3aK0H.
| [lepnonuueckas cucrema | bubnuorexa [IOK
XUMHYECKHX 3eMeHToB Jl. U. https://m.edsoo.ru/00adb59¢
Meupeneena
3aKOHOMEPHOCTH B
) M3MECHEHUHU CBOICTB | bu6mmoreka [JOK
XUMHUYECKHUX DIJIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX MEPUOIOB
Knaccudukanus u
3 HOMEHKIATYDA 1 bu6mmoreka [JOK
yp https://m.edsoo.ru/00adb7e2
HEOPTaHUYECKUX BEIIECTB
Buasl xumudeckoii cBs3U U
4 TUIIBI KPUCTAJUINYSCKUX 1 bubmorexa HOK
. p https://m.edsoo.ru/00adbac6
pemeéToK
KonTtponbnas padora Nel mo
teme «IloBTOpenue u
5 yrayOieHue 3HaHu| | 1
OCHOBHBIX pa3/esioB Kypca 8
KJaccay
Knaccudukanus xuMuaeckux
6 €aKIUil O pa3INUYHBIM 1 bubmorexa LOK
p P https://m.edsoo.ru/00adbcb0
MpU3HAKaM
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https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

[TonsaTHe 0 ckopocTn
XUMHYECKON PEaKIUU.

bub6nuoreka IIOK

! [ToHsITHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
reTepOTeHHBIX PEaKIUIX
IlonsiTHE 0 XUMHUYECKOM
paBHOBecuH. DaKkTOpHI,

g BIIMSIIOIINE HA CKOPOCTh bubnuorexa [JOK
XUMHYECKON peaKIuu U https://m.edsoo.ru/00adc28¢c
MOJIOKEHUE XUMHUISCKOTO
paBHOBECHS

9 OKHCITUTEITBHO- bu6morexa [JOK
BOCCTAaHOBUTEJIbHbIE PEAKLINU https://m.edsoo.ru/00adcade
Teopus dIEKTPOIIUTUYECKON

10 nucconnanui. CUibHBIE U bubmmorera [JOK

https://m.edsoo.ru/00adcd68
ci1a0ble AMEKTPOJIUTHI

11 HoHHbIE ypaBHEHMS peakuui Bubmmorexa LIOK

https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT
Y OCHOBAaHUM B CBETE
12 MPEICTABICHUI 00 bubmorexa [IOK

. https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUYECKON
JIACCOIMAITAN
XHMHYECKHE CBOMCTBA CoIel

13 B CBETE MPECTAaBICHUNA 00 bubnuorexa LIOK
ANEKTPOIUTUYECKOMN https://m.edsoo.ru/00add8b2
JIACCOIMAITAN

14 [TonsiTue o ruaponuse conen bubmmorexa [IOK

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

15 O6o0mmeHue u bubmuoreka [JOK



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
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https://m.edsoo.ru/00add448
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cUCTeMaTHu3anus 3HaHUN

https://m.edsoo.ru/00addd12

[IpakTuueckas padora Ne 1.

bubnuoreka [{OK

16 «Pemerme https://m.edsoo.ru/00addbfa
HKCTIEPUMEHTANBHBIX 3a1a9»
KoHnTtponbnas padora Ne2 mo

17 TeMe «DJIEKTPOIUTHYECKAS bu6nuorexa [IOK
nucconyanusg. XuMHUIECKUe https://m.edsoo.ru/00addecO
pEeaKIu B paCTBOPAX»
OO6mias xapakTepucTuka

18 rajoreHoB. XMMHUUYECKHE brbmorexa OK

. https://m.edsoo.ru/00addfe2

CBOMCTBA Ha MpUMEpPE XJIopa
XmopoBogopoa. ComnsiHas

19 KHCJIOTa, XUMHYECKHUE bub6mnoreka [IOK
CBOICTBA, MOJYYCHHE, https://m.edsoo.ru/00ade104
NpUMEHEHUE
[Ipaktrueckas padora Ne 2 o

20 teme «Ilomydyenue conssHon bubnmoreka [JOK
KHUCIIOTBI, U3yYEHHE €€ https://m.edsoo.ru/00ade348
CBOMCTB»
Brruucnenust no ypaBHeHUSIM

21 XUMHUUYECKHUX PEaKLUi, eciiu bubnuorexa LIOK
OJH U3 PEAreHTOB JIaH B https://m.edsoo.ru/00ade488
U30BITKE

2 OO01mas xapakTepuCcTHKa bubnunorexa [JOK
anemeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
ATOTponHbIE MOI[I/I(bI/IKaI_II/II/.I. Bu6morexa LOK

23 cepsl. HaxoxaeHue cepsl 1 e€

COEIMHEHUH B IPUPOJIE.

https://m.edsoo.ru/00ade64a
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XHUMHUYECKUE CBOMCTBA CEPBI

CepoBomopo1, CTpOeHHeE,

24 du3uueckre 1 XUMUYECKHUE Bubmmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl cepsl. CepHas

25 KUCIIOTa, GU3NYECKUE U bu6nuorexa [IOK
XHUMHYECKHUE CBOMCTBA, https://m.edsoo.ru/00adea28
MpUMEHEHNE
XUMHUYECKUE peaKiuu,

JIeXKaIIe B OCHOBE
HPOMBIIIJIEHHOTO CcI10c00a
26 MOJTYYEHUST CEPHOM KUCIOTHI bubmorexa HOK
y P ' https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHNE
OKpYXaroIIe Cpeabl
COCTMHEHUSIMU CEPBI

7 Beruncnienue maccoBol 101U bubmuorexa [JOK
BBIXOJa MPOAYKTa peaKknu https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuka
37eMeHTOB VA-rpynnsl. A30T,

28 ACIIPOCTPAHEHUE B IPUPOE bubmorexa LOK
pactipoctp PHPOAC, https://m.edsoo.ru/00adeca6
duznyecKkue 1 XUMUIECKHE
CBOICTBA
AmMMmuak, ero pusnyeckue u

29 XUMHUYECKHE CBOMCTBA bubmmorera [TOK

’ https://m.edsoo.ru/00adf004
MOJTy4YeHue U MPUMEHEHHE
[IpakTuueckas padora Ne 3 o
bu6mmorexa [JOK
30 teMe «llonmyyenne ammuaka,

M3yYEHHUE €ro CBONCTBY»

https://m.edsoo.ru/00adf180
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A3oTHas KACHIO0TAa, €€

31 bu3nYecKue 1 XUMHICCKUE bubmmorexa LHOK
. https://m.edsoo.ru/00adf306
CBOIiCTBa
Hcnonp3oBanue HUTPATOB U
COJIEH aMMOHHS B KA4ECTBE

1 MUHEPATBHBIX YI00OPEHUH. bubmumorexa [IOK
XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adf518
OKpYXKaroIiei cpebl
COETMHEHUSIMH a30Ta
®dochop. Okcun dhocdopa (V)

1 u ¢pocdopHas KUCIoTa, bu6mmorexa [IOK
bu3nYecKue 1 XUMHIECKUE https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4eHHE
Hcnons3oBanue pochaTos B

34 KayecTBE MUHEPAIbHbIX bubnuorexa [IOK
yaoOpeHuit. 3arpsi3HeHHE https://m.edsoo.ru/00adfc20
MIPUPOTHON cpensl pochaTamu
Yraepona, pacnpocTpaHeHUE B

35 Hpnpgae, g)mnlr){eCKEIe u bubmmorexa [IOK

. https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxkcunsl yraeposa, ux
¢u3nueckre 1 XUMUYECKHUE
36 CBOICTBa. DKOJIOTNYECKUE bubmmorexa [JOK
https://m.edsoo.ru/00adfebe
poOJIEMBI, CBSI3aHHBIE C
okcuaom yriepoxa (IV)
N bubmuoreka [IOK
37 YTOMBHAA KHCIIOTA 1 €€ COMH https://m.edsoo.ru/00ae006¢
18 [IpaxTuyeckas padora Ne 4 o bubnuoreka LIOK

teme "llonyyenue

https://m.edsoo.ru/00ae027¢
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YTJIIEKUCIIOrO rasa.
KauecTBenHas peakius Ha
KapOoHaT-uoH"

[TepBoHauanbHBIC TOHATHS 00

19 bubmuoreka [JOK
OPTaHMYECKHUX BEIIECTBAX KakK
P B https://m.edsoo.ru/00ae054¢
0 COCIMHEHUAX yTIepo/ia
40 K . bubmuoreka [JOK
€MHHH U €r0 COCTUHCHUS
p https://m.edsoo.ru/00ae080a
[IpaxTuyeckas padota Ne 5.
Pemenne
41 bubmuoreka [JOK
SKCIIEPUMEHTAIBHBIX 3aJ1a4 110
p N https://m.edsoo.ru/00ae0bf2
TeMe «Bakaeimme
HEMETAJIBI U UX COCAUHEHUS
KontponbHas pabora Ne3 1o
4 p B Up bubmuoreka [{OK
Teme «BaxkHeimme
https://m.edsoo.ru/00ae0el8
HEMETaJUTBl U UX COCAUHCHHUS
OO01mas xapakTepuCcTHKa
XUMHYECKUX JIEMEHTOB —
MeTauIoB. MeTaminueckast
43 bubmuoreka [{OK
CBSI3b M METAJTMYECKas
. https://m.edsoo.ru/00ael103e
KpUCTaJUTHYECKasi peméTka.
dusnyeckue CBOMCTBA
METaJIIoB
XHUMHUYECKHE CBOICTBA
44 METAaJIIOB. bu6mmoreka [JOK
DIEKTPOXUMUICCKUAN PSITT https://m.edsoo.ru/00ael156
HaIpsHKeHUH METAIIOB
45 OO61mue criocoOb! MOTy4YeHUS bu6mmoreka [JOK

meTautoB. CIutaBel.

https://m.edsoo.ru/00ael 156
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Brruncnenus no ypaBHEHHUSAM
XMMHMYECKHUX PEAKLHH, ECIIH
OJIMH U3 PEareHTOB COACPKUT
IIPUMECU

[TonsTHE 0 KOppO3UNK

bu6mmorexa [JOK

46 METAJIJIOB https://m.edsoo.ru/00ae1278
bubmuoreka [JOK
47 Wenorsie MeTanIEL httos://m.edsoj)_.[ru/Oan14b2
43 OKcubl U THIPOKCUIBI bubnunoreka [JOK
HATPUSA U KAJIUS https://m.edsoo.ru/00ae14b2
49 [IlenouyHO3eMeNbHBIE METAILIBI bu6nuoreka [IOK
— KaJIbIIUH U MarHuil https://m.edsoo.ru/00ae15e8
50 Baxnelimme coeuHEHNS bu6morexa [JOK
KaJIbLUS https://m.edsoo.ru/00ael5e8
51 O06o006meHue u ]
cUcTeMaTu3aIus 3HaHU I
5 JKécTKoCTh BOJIBI M CIIOCOOBI bu6mmoreka [IOK
e€ ycTpaHeHus https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 1o
53 TeMme "JKECTKOCTh BOJBI U buGnnorexa [IOK
. " https://m.edsoo.ru/00aclae8
METO/IbI €€ yCTpaHEHHUSI
54 AJTOMIUEI bu6mmorexa [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBa bubnuorexa [IOK
OKCHJIa ¥ THAPOKCHUAA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
36 Keneso httos://m.edsoj)_.[ru/Oan1d86
57 Okcubl, TUIPOKCUIBI U COJIH bubnmorexa [JOK
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xenesa (II) u xenesza (I1I)

https://m.edsoo.ru/00ae35e6

O06o061IEHNE U

58 .
cucTeMaTu3aius 3HaHUI
[TpaxTuueckas padota Ne 7.
Pemienue
59 SKCHEPUMEHTAIIbHBIX 33124 110 Bubmmorexa [IOK
p . https://m.edsoo.ru/00ae3de8
TeMe «BaxkHeiine MeTamisl 1
WX COCIUHEHUS
Boluucienus no ypaBHEHUSIM
XUMUYECKUX PEAKLUHU, ECIH
OJIMH U3 PEAreHTOB JaH B
60 I/I36BITK61:;/IJ'II/I COLEPIKUT bubnmorexa [IOK
P https://m.edsoo.ru/00ael1750
puMecH. BeranciieHus
MaCCOBOM JI0JI BBIXOJA
MPOJIyKTa PEaKInuu
61 Ob6o061eHne u
cUcTeMaTu3aius 3HaHUI
KonTtponbnas padora Ne4 mo
62 Teme «BaxkHeilme MeTamibl 1
UX COECIUHEHUS
BemecrBa u matepuaisl B
63 IIOBCEIHEBHOM KU3HU buGmnorexa [IOK
https://m.edsoo.ru/00ae3£50
YyeJloBeKa
64 XUMHUYECKOE 3arpsi3HEHNE bubnunorexa [JOK
OKpYXaroIIe Cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHun bubmuotexa [JOK
9KOJIOTUYECKUX MTPOoOIieM https://m.edsoo.ru/00ae4270
66 PeseprubIil ypok. O6001eHme bubnuorexa [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

U CUCTEMAaTHU3alus 3HAHUU

https://m.edsoo.ru/00ae0d0a

67 PesepBHelit ypok. O6o0meHme 1 bubnnorexa [JOK
U cUCTeMaTu3alis 3HaHuH! https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O600611eHNE | bubnuorexa [JOK
U CUCTEMAaTH3allus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOI'PAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Xumus: 8- kitacc: 6a30BbIN ypOBEHb: YUCOHUK; 5-€ U3AaHue, nepepaboTaHHOE,
8 kitacc/ I'abpuensn O.C., Octpoymon U.I'., CnankoB C.A. AkiioHepHOE
obmectBo «M3aarenbcTBo «lIpocBemienue»

* Xumusi: 9-if kitacc: 0a30BbIN ypPOBEHb: YUEOHHK; 5-€ U3/IaHue, epepaboTaHHoE,
9 knacc/ I'abpuensa O.C., OctpoymoB N.I'., CnaakoB C.A. AkiimoHepHoe

obmectBo «M3naTenscTBO «IIpocBeiienne»

METOAUYECKHUE MATEPUAJIBI JJIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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