


HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B ®I'OC 00O, a Takxe Ha 0OcHOBE (efepaibHON pabouel NporpaMMbl BOCIIUTAHUS
U C Yy4eTOM KOHIEMIUMU TMPEnojaBaHusi Y4yeOHOTO TIpeaMeTa «XHUMUsS» B
oOpazoBaTelnbHbIX Opranu3anusax Poccutickoit deneparuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUA M Pa3BUTUS OOYYAIONIUXCS CPEICTBAMHU y4YEOHOTO
npeaMeTa, yCTaHaBIUBACT o0si3aTenbHOE IpeIMETHOE coJiepKaHue,
npeaycMaTpUBAeT PACHpPEICIICHHE €ro Mo KjaccaM M CTPYKTYpUpPOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEIesieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS XHMHH C  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00Iero oOpa3oBaHusA, a Takke TpeOOBaHUM K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XUMHUH CIYKUT OCHOBOM s (POPMHUPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUPYEMblE XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHATIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHWE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MTOBCEIHEBHOM XKU3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYYHOTO MBIIUJICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJIsS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXcs;



crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K E€CTECTBEHHO-
HAy4YHBIM 3HaHUSAM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  sBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpaXkeHHeM 0a30BOM HAyKH XMMHUHM Ha OINpPEAEIEHHOM dTane eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oO0pa3oBaHMsI OPUEHTHUPOBAH HA
OCBOCHHE OOYYAIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHNYeCcKOM XUMUU.

CtpykTypa coaepkaHusi MporpaMMbl MO XUMUU Cc(OpMUpOBaHA HA OCHOBE
CUCTEMHOro mojaxonaa k e€ uzyudeHuto. CopeprkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MNOHSTHA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHYECKOM
peakuuu. OO0e 3TU CHCTEMBl CTPYKTYpPHO OpPraHM30BAaHbl 1O MPUHIHUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOH CBSI3H;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBIMOIHSS (YHKIUHU OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOWIECHHS K HAyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUS B Hayke. M3yueHune XMMHUU MPOUCXOAMUT C MPUBICYEHUEM 3HAHUU U3
paHee HU3y4YEHHBIX yuyeOHbIX mpenmeToB: «Okpyxaromuid mupy», «buonorus. 5—7
kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWn XUMHH TPOUCXOAWT (HOPMHUPOBAHHE 3HAHWH OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENbHOCTH YEI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHbI. 3a/1a4a
y4e0HOro MpeaMeTa COCTOUT B (DOPMHUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHMM —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUN, TOCTYITHBIX
00001IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUH K



HAyYHBIM METOJIaM TIO3HAHUS TP M3YyUYECHUU BEIIECTB U XUMHUYECKHUX PEAKIINi, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUH M UX PUMEHECHUH B YIeOHO-
MO3HABaTENbHON M y4eOHO-UCCIE0BATENBCKON AEITEIbHOCTH, OCBOSHUH TIPABUI
0e30macHOro o0paInieHus ¢ BEIIeCTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKue IeTH, KaK:

— (opMuUpOBaHHE WHTEIUICKTYAIBHO pAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJAHHYECTBY, CaMOCTOSTEIHLHOMY MPHUHATHIO PEIICHHM,
CIIOCOOHOM aTalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HamnpaBJICHHOCTh OOYYECHHMsI HAa CHCTEMaTH4YeCKOe TMPHUOOIICHHE
oOydJarmmxcs K CaMOCTOSTCIBHOW TO3HABATEIBHON JEATEIHbHOCTH, HAYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

— o0ecrniedueHne yCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIBITAa Pa3HOOOPA3HOW JEATCIBLHOCTH, IMO3HAHUS W CaMOIIO3HAHUS, KIFOUYCBBIX
HABBIKOB (KJITFOUEBBIX KOMIICTEHIIMI), UMEIONIUX YHHUBEPCATBLHOC 3HAYCHUE IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— (dopmupoBanue o0miel (YHKIMOHATBFHOM ¥  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ys 3HAHUS W ONBIT, MOJIyYCHHbIE MPH H3YYCHUU
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYOBOM
NEeSITEBHOCTH;

— ¢opMmupoBaHHE y O0OYyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEJACHUSI B OBITY M TPYAOBOM JEATEIBHOCTH B IENAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQUis M HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OO611ee uncio 4acoB, OTBEIEHHBIX /1T U3yUYCHHSI XUMHUH HA YPOBHE OCHOBHOT'O
obmero oOpaszoBanus, coctaBiser 136 gacoB: B 8 kiacce — 68 yvacoB (2 yaca B
HeJnelno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 mMeTogax Mo3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnioco0sI pa3zjeneHust cMecen.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENIbHAsA aTOMHasi Macca. OTHOCUTENbHAsS
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUH.

KonnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUWHMI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMHUUECKHUE SBJICHHUS. XUMHUUYECKas peakius U e€ MpU3HaKHU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Kmaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0#, MpaBwiaMu paboThl B J1JabopaTopuu U
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3yUYEHUE U OMUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAUUs BOJbl) U XMMHUYECKUX (FOPEHHUE CBEYH, MPOKAJIUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peakluuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICHCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4YeHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbIIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpoBeACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOJIOJEHHWE W  ONHCAaHUE  PEe3yJbTaTOB  MPOBEICHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ 1M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucimopon — 3JIe€MEHT U MpPOCTOe
BemiecTBo. HaxoxkaeHue kucimopojna B mpupojne, (U3NUECKUEe U XUMHYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl
MOJIyYEHUs KHUCIOpoJa B Ja0OpaTopuu U MOpoMbIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — aioTponHas MOAU(PUKAIUS KUCIOPOaa.



TemnoBoil 3p(HEeKT XUMUYECKON peakuuu, TEPMOXUMHYECKUE YpaBHEHHS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MApHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — anemeHT n poctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
dbu3nYecKue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOOKI MoTydeHUs. KUCIOThI
U COJIH.

Momnsipabiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoMCTBa BOAbL. Boma Kkak pactBoputenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupoie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranuueckux coeauuenuil. Oxcuabl. Knaccuduxanus
OKCHJOB: coyieoOpa3ytoniue (OCHOBHBIC, KHCJOTHbIE, aM(@oOTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcHoBanus. Knaccudukamuss oOCHOBaHWM: MIENOYM UM HEPACTBOPUMBIC
ocHoBaHMs. Homenkiarypa ocHoBaHuU. PU3MUYECKME U XUMHUYECKHE CBOWCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[Tony4yenue Kucior.

Conu. Homenknatypa coseil. @uszndeckre U XMMUUYECKUE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHEHUMU.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOJIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUS BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHUS W
MpeKpalieHus TopeHus (Toxkapa), 03HaKOMJIEHUE ¢ 00pa3aMu OKCUIO0B U OTICAHHE
WX CBOWCTB, TMOJNy4YeHHE, COOMpaHHWE, paclo3HaBaHWE W U3YYCHHE CBOWCTB
BOJIopoza (TopeHue), B3anMoieiicTBre Bojgopoaa ¢ okcuaoM menu (1) (BoamoxkHO
MCITOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3I[0B BEIIECTB KOJTUIECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOU
PacTBOPUMOCTBIO, NMPUTOTOBICHUE PACTBOPOB C OINPEACIEHHON MAaCCOBOW JOJIEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCICTBUE BOJABI C METaNIaMH (HAaTpUEM H
KaJbliieM) (BO3MOXKHO MCIIOJIb30BAHME BHUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3Ii0B HEOPTraHUUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHCIOT ¢ METalaMH, PEaKI[Hi
HEUTpaIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
MeTajla IPYyTruM U3 pacTBOpPA COJIM, PEIICHHUE DKCIIEPUMEHTAIBHBIX 3a/1a4 I10 TEME
«BakHenIne Kiaccsl HEOPraHMYECKUX COCJUHEHUIN.

HHepuognuecknin 3axkoH u Ilepuoamyeckas cucremMa XHMHYECKHUX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHne aTomMoB. XHMHUYECKASl CBS3b.
OxucanTe1bHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBble MOMBITKU KIacCU(DUKALUM XUMUYECKUX HJieMeHTOB. l[lonHstue o
rpynnax CXOJHBIX OJJIEMEHTOB (IEJIOYHbIE M IEeTOYHO3EMENIbHbIE METaJUIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCUIBI.

Ilepnoanueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /l.
N. Menneneesa. Kopotkonepuoanas v JyimHHONeproaHas ¢popmsl [leprognueckoit
cuctembl xumuyeckux snemeHtoB J[. . MenaeneeBa. Ilepuonbl U TpyIIIbL.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUO/Ia U TPYIIIIbI SJIEMEHTA.

Crpoenue atomoB. CocTtaB aToOMHBIX siaep. M3otonbl. Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAJUTMYECKUX U HEMETAJITIMYECKUX CBOMCTB M0 TPYIIaM U HEPHUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMHUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — y4yéHbll U
IpaK/IaHHH.

Xumunueckas cBsi3b. KoBaneHTHast (MOJsipHAas W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIE  PEAKIUU.
IIporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropeHue, peakinu pa3ioKeHHs, COeTUHEHHUS).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYLIECTBIISIETCS. 4epe3 HCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmue ecTeCTBEHHO-HAYYHbBIC TOHATHS: HAYYHBIN (PakT, THIIOTE3a, TEOpus,
3aKOH, AaHalW3, CHHTE3, KiIacCHU(UKAIMs, TMEePHOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHUE, MOJICIb, SIBICHNUE.

®dwusuka: MaTepusi, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOIIHI,
PaMOaKTUBHOCTh, MOJIEKYNa, JJIEKTPUYECKH 3apsj, BEIIECTBO, TEN0, O0BEM,
arperaTHoe COCTOSTHHE BEIECTBa, ra3, (U3WYECKHE BEJIMYMHBI, €IMHUIIBI
M3MEpEeHHsI, KOCMOC, MIaHeThl, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TIOPO/IbI, TIOJIE3HbIE
MCKOIIaeMbI€, TOTTMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemiecTBo U XUMHYECKasi peaKus

[lepuoanueckuii 3akoH. [leproaudeckasi cuicTeMa XMMHUYECKUX dJIeMEHTOB /1.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOWCTB
XUMHUYECKUX DJIIEMEHTOB MEPBBIX TPEX NIEPUOI0B, KU, KATBIHS U UX COCTUHEHU N
B COOTBETCTBHM C IIOJIO)KEHHWEM »dJeMeHTOB B Ilepmomudeckodd cucremMe W
CTPOCHHEM HX aTOMOB.

CtpoeHne BelecTBa: BHUJIbI XUMUYECKOM CBSI3H. THIBI KPUCTATIMYECKHUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALITUYECKON PEIETKU U
BUJIa XUMUYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIHIECTB. XHUMHUUYECKHUE
CBOICTBa BEIECTB, OTHOCSIIMXCA K pa3IUYHBIM KJaccaM HEOPTraHUYeCKHX
COEIMHEHUI, TeHETHYECKas CBSA3b HEOPTraHUYECKUX BEIIECTB.

Krnaccudukaims XuMUYeCKUX peakivii Mo pa3IudHbIM MpU3HaKaM (110 YUCITy
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY d(ddekry, 1o
U3MEHECHHIO CTETICHEW OKUCIICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, TIO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEAKIIMH, TEPMOXUMHUYECKHE
ypaBHEHUSI.

[Tonsitue o ckopocTH xumMudeckoil peaknuu. [loHsTHe 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKHX peakiuax. [[oHATHEe 0 TOMOTEHHBIX W TeTEPOTCHHBIX
peakuusx. llonstue o karanuse. [lonstue o xumnueckoM paBHoBecuu. DaKTOPHI,
BIMSIONIMNE HA CKOPOCTh XUMHYECKOW pEaKIUH U TOJOKEHHE XHUMHYECKOIrO
paBHOBECHS.

OKHCITUTETPHO-BOCCTAHOBUTEILHBIE  PEAKIMM,  DJICKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOM  pEaKIIUu. CocraBieHne  ypaBHCHH
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HMCIOJb30BaHUEM  METO/Aa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTUYECKON TUCCOUUALMU. DIEKTPOIUTHI U HEITEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHNW3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECKOU cBsi3U. Ctenens auccouuannu. CUIbHBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeAKIIMA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HWOHHBIE YypaBHEHHs peakuuii. CBOKCTBa KHCIIOT,
OCHOBaHUM U COJIEH B CBETE MPEACTABIECHUN 00 ANEKTPOIUTHUECKON TUCCOLIMALIIH.
KauecTBeHHbIE peakiuu Ha MOHBL. [IoHATHE O THApPONHU3E CONEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE C MOJCIISIMU KPUCTAUIMYECKUX PEMIETOK HEOPTaHMYECKHUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiui OT
BO3JICHCTBUA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, MPOLIecca AUCCOLMALIMHI KUCIIOT, IIeJI0uei U conei (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MAaTEPHAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakuuii HOHHOro obOmeHa (oOpa3oBaHuE oOcajiKa,
BbIJIEJIEHUE Ta3a, 00pa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENIBHBIX pEaKIMii (rOpeHue, peakinu pa3oKeHHUs,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  IMOMOIIBIO
KA4EeCTBEHHBIX PEAKIIMM HA UOHBI, PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX COeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHble cTerneHu okucieHus. CTpoeHne u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIIECTB — raJIor€HOB. XMMHUUYECKHUE CBOMCTBA HA pUMepe Xyiopa (B3auMOICHCTBUE
C MeTaJUlaMH, HeMeTajUlaMu, Iuesioyamu). XiiopoBogopon. CosisiHash KHUCIOTa,
XUMHUYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuMeHeHue. JlelcTBue xjaopa H
XJIOPOBOJIOPOJA HA OPTaHU3M 4YeJIOBEKA. BakHenme XJIopuabl U UX HaX0KICHUE B
IPUPOJE.

O6mias xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (u3nUecKue CBONCTBA
MPOCTBIX BEUIECTB — KUCIOPOa U CePbl. AJIIOTPOINIHbIE MOAU(DUKAIIMM KHUCIOPOa
U cepbl. XUMUYeckue cBoicTBa cepbrl. CepoBOIOPOA, CTpOCHUE, (PU3MUECKHE U
XUMH4YECKUEe CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KHUCIOTHBIX OKCHJIOB.
Cepnast kucnota, pU3nUYECKUe 1 XUMUYECKUE CBOMCTBA (00IIH1e KaK MPeICTaBUTEIIS
KJjlacca KHCIOT M crenuduueckue). XUMHUYECKUE PEaKkiuu, JeKallie B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a MONy4YeHUs CEpHOM KHUCHOThl. [IprmeHeHue cepHoOM
KHCIOTBl. CONMM CEepHOW KHUCIOThI, KAa4eCTBEHHAs peaklUMs Ha CyJab(paT-HuOH.
Haxoxxnenne cepbl m €€ COeNMHEHUNW B TMpUpPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIoLEel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPALLECHUS.



O6mas xapakrtepucThka 3JeMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUS. A30T, pacIpOCTpPaHEHUE B MPHUPOJE,
(¢uznueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(u3znueckre U XMMHUYECKUE CBOMCTBA, MOJIyYeHue U npuMenenue. Cou aMMOHMS,
ux pU3NUECKHe U XMMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THasg KHUCIOTa, €€ MOoJydyeHue, PU3MUECKHEe U XUMHUUYECKHE
cBoicTBa (0OIIME€ KaK TMPENCTaBUTENsI Kilacca KHUCIOT W crueruduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHUYECKOE 3arps3HEHUE OKPY Kalolel cpefibl COETUHEHUSIMU a30Ta (KUCIOTHBIE
JOKM, 3arps3HEHUE BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTpornHbie
monudukanuu gocdopa, pusnueckue u xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucnora, GusMUecKre U XMUMUYECKUE CBOMCTBA, MOJIyYCHHE.
Hcnonb3oBanue ¢pochaToB B KauecTBE MUHEPATbHBIX yI0OPEHUI.

O6mas xapakrtepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIEC CTETICHN OKUCIICHUS. Y TIIEpOI, AJFIOTPOIHbIE MOIU(DUKAIUH,
pacnpocTpaHeHue B IpUpoje, PU3nyecKkue U XUMUYECKUue CBOMCTBA. AcopOius.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriaepoja, uxX (QuU3nyeckue Hu
XUMHYECKHUE CBOMCTBA, JEHCTBME HA JKUBbIE OpPraHU3MbI, IOJYyYCHHE W
HNpUMEHEHHE. DKOJIOTHYecKre MpoOJIeMbl, CBA3aHHBIE ¢ okcuaoM yriaepona (1V),
rUrnoTe3a TI00aJbHOTO MOTEIUICHUs] KIUMara, MapHUKOBBIM 3¢ dexT. YroiapHas
KacinoTa U e€ conu, uX (U3HYECKHEe M XUMHUYECKHME CBOMCTBA, IMOJYYEHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHaUanbHBIC OHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepozaa (MeTaH, 3TaH, STUICH, alleTUIICH, ITAHOJ, TIUIEPHH, YKCYCHAas KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTh),
IPOJIYKTHl WX TMepepadoTku (O€H3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[TorsiTne 0 OMONOTUYECKN BaXKHBIX BEIIECTBAX: KUpaX, OelKax, yrieBojgax — U ux
polM B JKH3HM 4YEIOBEKa. MarepuaapHOE €IUHCTBO OPraHMYECKHX U
HEOPraHWYECKUX COCTUHEHH .

KpemHunii, ero ¢usnueckne W XUMHYECKHE CBOWCTBA, MOJNY4YCHHE W
npumeHeHue. CoenMHEeHHs KpeMHHUS B mpupojie. O01me npeacTaBieHust 00 OKCHIIE
kpemuus (IV) u kpemHueBoi kucnore. CUIUMKATBHI, UX MCIOJIB30BAaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. Ba)kHeilne CTpOWTENbHbIE MaTepuaibl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, xene300eToH. IIpobOimempl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTENIBHBIX MAaTEPUAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHHE 00pa3l[0B HEOPraHWUYECKHUX BEIIECTB, CBOMCTB COJIIHOW KHCIOTHI,
IIPOBEJICHUE KAaUYE€CTBEHHBIX PEAaKLUI Ha XJIOPUJ-UOHBI U HAOJIOACHUE MPU3HAKOB



WX TPOTEKaHWsI, OMBITHI, OTpaxkaroue (U3NYECKUE U XUMHUYECKHE CBOMCTBA
rajjoreHoB M UX COCAWHEHHUM (BO3MOXKHO MCIOJIb30BAHUE BHJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TAJIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl U €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUATIOB),
HaOJII0/IeHHEe TIpoliecca 0OYyTIMBaHUsl caxapa Mo JeHCTBUEM KOHIIGHTPUPOBAHHOM
CEpPHOM KHUCIIOTbhI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBIE€HHOM CEpHOM KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJI0/ICHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBAMM a30Ta, gocdopa u ux
coeIMHEHUN (BO3MOXKHO UCIIOJIb30BaHUE BUACOMATEPHAIIOB), 00pa3iaMy a30THBIX
u (ocopHbIX yn0OpeHH, ToydeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaKa, MPOBEIACHHE KAYECTBEHHBIX pEAKIMM HAa HMOH aMMOHHUS U
dochar-uoH U U3yYeHHUE TPU3HAKOB WX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHILICHTPUPOBAHHOM a30THOW KHCIOTHI C MeIbl0 (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEpUAIOB), HW3yUYCHHE MOJCJICH KPUCTAIUIMYECKUX PEeIIETOK anamasa,
rpaduta, (ymiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJcopOlMH pacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYUYCHHE,
cobupanue, pacrio3HaBaHUE W M3YYCHHE CBOMCTB YIVICKHUCIIOTO Ta3a, MPOBEICHUE
KaueCTBEHHBIX pEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U W3y4YEHUE MPU3HAKOB HUX
NpPOTEKAHUS, O3HAKOMJICHME C TPOAYKIMEW CHIMKATHOW MPOMBIIIJICHHOCTH,
pellIeHNE SKCIIEpUMEHTANIBHBIX 3a/lad no TeMe «BaxHeillne HeMeTauibl M HUX
COEZTMHECHUS.

MeTta/uibl M UX COETMHEHUS

OO6mas xapakTepUCTHKa XUMHUYECKUX IJIEMEHTOB — METAJNIOB Ha OCHOBAaHUH
ux mnonoxeHuss B Ilepumogumueckoit cucreme xumuyeckux nsiaemeHtoB [l .
MengeneeBa u ctpoeHus atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METAIMYECKasi ~ KPUCTAIMYECKass  pemeTka.  DJIEKTPOXMMHUYECKUH  psfl
HaIpsDKEHUH MeTauioB. PU3nyecKkre U XMMHUYECKHe CBOKCcTBa MeTamioB. Oo1me
CIocOOBI TIONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuiaBsl (CTalb, YyTyH, JIOPATIOMUHHNA, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[[lenounble MeTambl: nmoJjioxkeHue B Ilepuoandeckor cucteMe XUMHYECKUX
snemeHntoB JI. M. MenaeneeBa, CTpOCHHME X aTOMOB, HaXOXJICHUE B MPHUPOJE.
dusnyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpus U Kanwus). OKCuabl u
TUJAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue IMIeOYHbIX METAUIOB U HUX
COEMHEHU.

[[lenoyHO3eMeNbHBIE METAJUIBI MAarHMd W KaJIbIUM: TOJIO)KEHUE B
[Tepunoauueckoil cucreme xumuueckux semMenToB 1. 1. MenaeneeBa, CTpoeHUE Ux
aTOMOB, HaXOXJeHue B npupoje. Guznueckue u XMMHUYECKUE CBOIICTBA MarHus 1



Kayblusl. Baxuelme coequHeHus Kalblus (OKCUA, TUIAPOKCHU, COH). KECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, CTpoeHUE atoMa, HaxoxKaeHue B npupone. dusuyeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHBIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenneneeBa, CTpoeHHE aroma, HaxoxiaeHue B npupone. dusuueckue u
XUMUYECKHE CBOMCTBA xene3a. OKcuabl, ruapokcu bl U con xenesa (I1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C o0pasllaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJA
KaJblIUsl ¥ HATPUS C BOAOW (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
KAa4eCTBCHHBIX PEaKIUil Ha MOHBI: MAaTHUs, KaJIbIIHS, ATIFOMUHHMS, IIMHKA, xxee3a (1)
u xene3a (Il1), menu (Il), HaGaromeHMe W ONMMCAaHHE TPOILIECCOB OKpPAIIMBAHMUS
IUIAMEHM HMOHAMHM HATpus, Kaiuus ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNE aM(OTEPHBIX CBONCTB THIPOKCH/IA ATIOMUHUS U
TUAPOKCUAA LIMHKA, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a/1ad 1o TeMe «BakHeilmue
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYKAKIIAA Cpeaa

BemecTtBa m Marepualibl B OBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHME BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinb mpu
XUMUYECKUX 0KOTaX U OTPaBICHUAX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkallleh cpenbl (IpenenbHas TOMycTHMast
KOHIIeHTpanus Bemiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJUIOB, MOJIMMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie ceéasu

Peanuzanus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 HCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.



OOmuMe ecTeCTBEHHO-HAy4HbIE MOHATHS: HAy4YHBbIA (DakT, rumoresa, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiIacCU(PUKALHUI, TEPUOJAUYHOCTb, HAOIIOJEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHUE, MOJEb, SBJIECHUE, MAPHUKOBBIMI
3 PeKT, TEXHOJIOT U, MAaTEPUAIIBI.

®duszrka: MaTepus, aTOM, HJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIbI,
PaANOaKTUBHOCTb, MOJIEKYJIa, ANEKTPUUECKUI 3aps, IPOBOAHUKH,
MOJIYIPOBOJHUKH, JHUAJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAILIINYECKast
pemérka, CriaBbl, (U3MYECKHE BEIWYUHBI, €AUHUIBI U3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢ortocunres, npixanue, O6mocdepa, SKOCUCTEMA, MHUHEpAJIbHBIC
y1I0OpeHUsl, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTRA.

['eorpadus: atmocdepa, ruapochepa, MUHEpPabl, TOPHbIE MOPO/IbI, MOJIE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbBTATbBI OCBOEHHA IIPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBE TMpaBWJIaMM U HOPMaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE ~ pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKHM B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BJIAJCTh JIOCTOBEPHON HHGpOpMAIUEH O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEJCTABICHUS O COIMAJbHBIX HOpPMax M MpaBUJIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHBE, KOMMYHHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
10JIE3HOM, y4eOHOMCCIIeI0BATEIBCKOM, TBOPUYSCKON M IPYTUX BUJIAX CSITEILHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOH COBMECTHOW JEATEIHHOCTH TIPU BBIMOJHCHUHU
y4eOHBIX, TIO03HABATCIBHBIX 3aj7ad, BBIMOJHCHUH XUMHUYECKUX JKCIIEPUMEHTOB,
CO3JIJaHUH YUYEOHBIX TPOCKTOB, CTPEMJICHHSI K B3aUMOITIOHUMAHHIO M B3aUMOITOMOIIIH
B MpOIIecce ITOM y4eOHON JesATEIbHOCTH, TOTOBHOCTH OILICHHBATh CBOE IMOBEICHHUE
U MOCTYNKH CBOUX TOBAPHUILEH C IMO3HUIMU HPABCTBEHHBIX U IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI IOCIEACTBUM ITOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAYKH WU COCTABJISAIOLINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAlPABJICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUHU MO
XUMUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB M SBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOH, MOCTYIMHBIMH TEXHUYCCKUMHU CpEACTBAMHU HH(DOPMAITMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHUIO M TO3HAHHIO, JIF0OO3HATENIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOCKTHOW W  HCCIEAOBATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHsSI OOy4YCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3HAHUE TOCIEIACTBUH U
HETIPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHHUS aIKOTO0JIs, HAPKOTHKOB, KypeHHsI),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS :

UHTEPEC K MPAKTUYESCKOMY M3YUYCHHUIO MPOodEeCcCHii U Tpyaa Pa3IMdHOTO PoJa,
yBaXCHHE K TPYJIy U PE3yJIbTaTaM TPYAOBOU JAEATEIHBHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  NMPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHU ¢ YUETOM JIMIYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIIeHON MpodeCcCHOHANBHON ESITEIbHOCTH M Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHUE K TPUPO/IE KAK HCTOYHHUKY KU3HU
Ha 3emiile, OCHOBE €€ CYIIEeCTBOBAHUS, MOHHMMAHHUE IIEHHOCTH 3JI0POBOIO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAK)KE B CUTYAIUsX,
YIPOKAIOIINX 3/IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJy4aeMbIe MPU W3YYCHHH XUMUH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W MyTeH UX pEeIIeHUs TMOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBINUICHUS, YMEHHUS PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHS (3aKOH, TEOPHS, IPUHITHUTI,
rurnore3a, (akrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIe
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



HAay4YHOU KapTUHE MHUpPA, U YHUBEpPCAIbHbIC YUeOHbIC NEHCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 0OECHeunBalOT (POpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HaHUMU: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHH (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSITHUS JJIs1 O0BSICHEHHS OTJEIbHBIX (DAKTOB U SBJICHUMN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMHYECKUN 3HaK (CHUMBOJI JJIEMEHTa), XUMHUYecKas QopMylla U YypaBHEHHUE
XUMHYECKOW peakiy — MpU pEHIeHUH y4eOHO-TT03HAaBATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEJIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHil,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WHCTPYMEHTA
MO3HAHUS, 4 TAKXKE B KAYECTBE OCHOBHI /11 (POPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIIECIOBAHMUS, COCTABISITh OTYET
0 mpojeraHHoM padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE
nocodbusi, pecypcol MHTepHeTa), KPUTUYECKU OIICHUBATH MNPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPHUMEHSITh Pa3jIMYHbIE METOJAbl M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33J]a4 ONPEIEIEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMANbHYIO (pOpMY IpeacTaBiieHus MHOpMaLuud U
WUIIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH popMaMu rpauKui U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IMPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTa HA COCTOSHHUE OKPYXKAIOIIEH MPUPOIHOM
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe ydeOHbIe 1eficTBHUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ uajora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMol Tembl, (HOPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEJIOKEHHON 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEIHHOM
NEATEIbHOCTA B YCTHBIX W MHUCBMEHHBIX TEKCTax; JeJlaThb MPE3eHTalUI0
PE3YJIHTATOB BBHIMOJHEHUS XMMUYECKOI0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
nabopaTopHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBAaTEIbCKONM  JEATEIbHOCTH IpPU  PELICHUH
BO3HUKAIONIUX MpPOOJIeM Ha OCHOBE Yy4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unuil (00CyXJeHns, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JCHCTBHUI, ONpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIC y4eOHbIE N1eCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIIATh, KOHTPOJIHUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee »(HEeKTUBHBIE CTIOCOOBI PEIIeHHs] YICOHBIX H
IIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEWCTBUMA MPHU BBINOJHCHUU 33JaHUM C YYETOM
MOJTyYEHUs] HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe nmnpeaMETHBIX pe3yJbTaTOB [0 OCBOECHHUIO 003aTEIbHOrO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIMMHUCA HAay4YHbIE 3HAHUSA, YMEHHUS M CIOCOOBI



neucTBuil, crnenudpuyeckue s OpeIMEeTHOM o0macTh  «XuMHs», BUJIBI
NEATeNIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHUSA, €ro  HHTEpIpeTalluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX MOHSITHUN: aTOM, MOJEKYIa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasE Macca, KOJWYECTBO BEIIECTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi OJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIA O0BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peaxius, KiacCUuPuKamus peakiuil: peakiuu
COCIMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIMu 3aMEIICHUs, pPeaKiuu
oOMeHa, K30- U SHJOTEPMUUYECKHUE PEaKIIMH, TEIIOBOU AP (EKT peakium,
SIPO aToMa, JICKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBs3b, MOJIIPHAsI U HEMOJspHAs KOBaJE€HTHAsl CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBasi JOJis1 BeIIeCTBa
(MpolieHTHAsI KOHIIEHTPAaIIKsi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJIEHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUMN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass M HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbica llepmogmueckoro 3akona [J[. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJIMYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuoamueckoil cucteme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh TabnuuHyro Qopmy Ilepuogmdeckoii
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [MOHATHUS «TJaBHAs
noarpynna (A-rpymnma)» u «mnodounas noarpymnmna (b-rpymnmna)», Maneie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabnune «llepuonnueckas cucrema XuMmudeckux osjaemeHtoB J[. N.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTAB U 3aps siApa, OOLIEe YUCIO 3JIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE PEeaKUuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHMH
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMHUYECKUX TPEBpAIEHUN B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCIISITh OTHOCUTEIBbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMHYECKOMN peaKilny;

NPUMEHSTH OCHOBHBIE OIEpaIlUi MBICTUTEIBHON e TENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3€U — IJI1 U3Y4YEHUS CBOICTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METOJbI
MO3HAHUS — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUJIaM MOJIb30BAHUS XUMHUUECKOM TOCYA0H U 1abopaTOpHBIM
o0Opy/IOBaHMEM, a TaKXKe IMpaBWIaM OOpAICHHS C BeEIIECTBAMHU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIECTB
(BolopoJla W KHCIIOPOJA), MPUTOTOBICHHUIO PACTBOPOB C OMPEACIEHHOM
MacCOBOW J0JIEM pPacTBOPEHHOTO BEIIECTBA, IUIAHHUPOBATH M MPOBOIUTH
XUMHYECKUE SKCIEPUMEHTHI 10 PACIO3HABAaHUI PAacTBOPOB IIEJIOYEN H
KUCJIOT ¢ MOMOIIbIO MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U ApYyrHe).

K xonmy o6yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y O0YUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasl PEaKI[usi, XUMUIECKasi CBs3b, TEIIOBOU A (DEeKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIHS,
aM(OTepHOCTD, XUMHYECKas CBSI3b (koBaJIEHTHAS, VMOHHAaA,
METAJTUYECKasl ), KpUCTAIUTMYECKAs PEIIETKA, KOPPO3Hs METAIIIIOB, CILJIABHI,
CKOPOCTh XMMHUYECKON PEaKUUH, NPEAECIbHO JOMyCTUMAasi KOHUCHTPAIUA
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TMOHATUU W
IPUMEHSATH 3TH MOHSITHUS NPU ONMUCAHUM BEIIECTB U UX MIPEBPaICHU;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIECTB M YPABHEHUN XUMUUYECKUX PEAKIIUIA;

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep cpeabl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: OINMUCHIBATh M XapaKTEPU30BaTh
Tabiuunyto ¢opmy Ilepronnyeckoit CUCTEMBI XUMHUUYECKHX AJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Mameie U OoOJIbIIME TEPHOJBI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTIOBBIMU
XapaKTEPUCTUKAMU CTPOECHHS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOmiee YHUCIO DJIEKTPOHOB M paclpelesieHue HX IO
AJNIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEIMHEHUH B Mpeaeiax MajblX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOEHHUS UX AaTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOWMCTBA MPOCTBIX M CJHOXHBIX BEIIECTB, IOJATBEPKAAs OIKMCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh YPABHEHHS DBJEKTPOJUTHUYECKONM JHUCCOLMALHNMU  KHUCIOT,
LIEJIOYEN U COJIEW, TIOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIU MOHHOTO



oOMeHa, YypaBHEHHUS peakiuil, MOATBEPKAAIUX CYIIECTBOBAaHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIHii;
INPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUN B Pa3THMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [OJIF0 XHUMHYECKOTO »JJIeMEeHTa 1o (opMylie COeIUHEHUS,
MaCCOBYIO JIOJTFO BEIIECTBA B PACTBOPE, IPOBOAUTD PACUETHI IO YPABHEHHUIO
XUMHAYECKON peaKinu;

COOJTIOIaTh TIPaBHJIA TIOJIB30BAHMS XUMUYECKOU MOCYAO0N U IaOOpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUia OOpameHUs C BEIIeCTBAMHU B
COOTBETCTBHH C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTIBITOB IO TIOJYYEHUIO ¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

NPOBOJIUTH PEAKIINH, TOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACMO3HABaTh OMNBITHBIM NYTEM XJIOPUA-, OpOMHI-, HMOAMI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSITH OCHOBHBIE OIE€paIlii MBICTUTEIBHON JESTENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IEHIE, CUCTEeMATU3AIIHIO, BHISBICHHE IPUIMHHO-
CJICICTBEHHBIX CBA3€H — JJII U3YYCHHs] CBOWMCTB BEIIECTB M XHUMHYECKUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHMS — HaOI0IeHuE,
U3MEepeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHnoBanue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | KoHTpOJbH IIpakTHyeck
o0pa3oBaTejibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
Paznean 1. IllepBonavyanbHbie XUMUYECKHE IOHATHS
Xumus —
BakHas 00JaCTh
€CTECTBO3HAHUS U bubmorexa HOK
1.1 N 5 0 2 https://m.edsoo.ru/7f418
MPaKTUYECKOU
37c
e TETHHOCTH
YeJIoBeKa
BemecTtBa u bu6moreka [IOK
1.2 XHUMHYCCKUC 15 1 0 https://m.edsoo.ru/7f418
peakuuu 37¢c
1.3 0 0 0
14 0 0 0
Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3znyx.
Kienopox bu6moreka [IOK

2.1 i 6 0 0 https://m.edsoo.ru/7f418
Ilousarue 06

37c

OKCHJax
Bonopon.Ilonstu bubnuoreka [IOK

2.2 € 0 KUCJIOTax U 8 0 1 https://m.edsoo.ru/7f418
COJISIX 37¢c
Bopa. PactBopbl. bubmuoreka [JOK

2.3 ITonsitue 06 5 1 1 https://m.edsoo.ru/7f418
OCHOBAaHUAX 37c
OCHOBHBIC
CILACCLL bubmuoreka [JOK

2.4 11 0 1 https://m.edsoo.ru/7f418
HEOPraHUYECKUX 37¢
COCIUHEHUI -

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
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

Paznean 3. Illepuoanyeckuii 3akoH u [lepuoanyeckasi cucreMa XuMHYECKHUX 31eMeHTOB /1.
N. MenaeneeBa. CTpoeHue aToMoB. XUMH4YeCKas CBA3b. OKNCIANTEIbHO-
BOCCTAHOBHMTE/IbHbIC PeaKIUH

[Tepuonnueckuii
3aKOH B
[Tepunognueckas
cHCTeMa bu6mmoreka [{OK
3.1 7 https://m.edsoo.ru/7f418
XUMHUYCCKUX 37c
anemeHToB []. 1. T
Menjeneera.
Crtpoenue atoma
XumMudeckas
CBSI3b. bu6moreka [IOK
3.2 OxucauTensHo- 8 https://m.edsoo0.ru/7f418
BOCCTAaHOBUTEIbH 37c
bIC peaKIuu
bu6moreka [IOK
Hroro mo pazgeny 15 https://m.edsoo.ru/7f418
37c
bu6mmoreka [IOK
PezepBHOe Bpemst 3 https://m.edsoo.ru/7f418
37c
OBUIEE
KOJIMYECTBO 68
YACOB I10

I[TPOTPAMME



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

9 KUIIACC

Kosau4vecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumenoBanue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | KoHTpOJbH IIpakTHyeck
o0pa3oBaTte/ibHbIE
n NPOrpaMMel 0 ble padoThI ue padoThl
pecypchl
Pa3nes 1. BemecTBo U XMMH4YeCKHe peakuuu
[ToBTOpEHUE N
yriryoneHue bubmmorexa LIOK
1.1 3HAHHWI OCHOBHBIX 5 1 0 https://m.edsoo.ru/7f41a
paznesnoB Kypca 8 636
KJiacca
OcHOBHBIE
3aKOHOMEPHOCTH bubmiorexa HOK
1.2 P 4 0 0 https://m.edsoo.ru/7f41a
XUMHUYECKUX
" 636
peakimit
DIIEKTPOJIUTUYECK
ast Juccolanys. bu6moreka [IOK
1.3 XUMHUYECKHE 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B 636
pacTBopax
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M X COeAMHEHHUS
Oo61mas
XapaKTEPUCTHKA
UMIIECKIX bu6mmoreka [JOK
2.1 4 0 1 https://m.edsoo.ru/7f41a
anemeHToB VIIA-
636
TPYIIIBIL.
lNanorenst
O6mras
XapaKTEPUCTHKA
R —— bubmuoreka [JOK
2.2 6 0 0 https://m.edsoo.ru/7f41a

351eMeHTOB VIA-
rpynnsl. Cepa u
e€ coeIMHEHUS

636



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

2.3

Oomas
XapaKTepUCTUKA
XUMUYECKUX
211eMeHTOB VA-
rpynmnsl. A3oT,
dochop u ux
COCJIMHEHUS

bubmuoreka [IOK
https://m.edsoo.ru/7f41a6
36

24

Oobmas
XapaKTepUCTHUKa
XUMHUYECKUX
aneMeHToB |VA-
rpynnsl. YTiaeposa
1 KPEMHHI U UX
COEIMHEHUs

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a
636

Hroro no pazneny

25

Paznena 3. MeTajliibl M X COeIMHEHUA

OO01me cBOUCTBA

bu6moreka [IOK

3.1 4 https://m.edsoo.ru/7f41a
METAIIIIOB
636
Baxueiimme bubnuorexa [JOK
3.2 METaJIbl U UX 16 https://m.edsoo.ru/7f41a
COCTMHEHUS 636
Hroro mo pazgeny 20

Pasznen 4. Xumusi v OKpy:Kaomas cpeaa

BemtectBa u bu6mmoreka [JOK
4.1 Marepuaisbl B 3 https://m.edsoo.ru/7f41a
JKU3HM YeJI0OBEKa 636
Hroro mo pazgeny 3
bubmuoreka [JOK
PesepBHOE BpeMst 3 https://m.edsoo.ru/7f41a
636
OBILEE
KOJIMYECTBO 68
YACOB IIO

I[TPOTPAMME



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
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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KVIACC
No KoaunyecTBO 4acoB Nara DJIeKTPOHHBbIE
Kontpoas | IIpaktuue uugposbIe
n/ | Tema ypoka Bce usyye
HbIE CKHe o0pa3zoBaTe/ibHbI
11 ro HHUA
padoTbI padoTsI e pecypchbl
[Ipeamer xumum.
Pollh XHMII B bu6mmoreka [{OK
1 1 0 0 https://m.edsoo.ru/ff
JKU3HU YeJI0BEKa. 0d210¢
Tena u BemecTBa —
[Tonsartue o bubnuotexa [JOK
2 METO/1aX ITO3HAHUS 1 0 0 https://m.edsoo.ru/ff
B XUMHUH 0d227e
[TpakTuueckas
pabota Ne 1
«[IpaBuna paboTsl
B 1AGOPATOPHE H bu6moreka [IOK
3 . 1 0 1 https://m.edsoo.ru/ff
HIDHENB! 0d23dc
oOparieHus ¢
J1a00paTOPHBIM
000pyI0BaHUEM
YucTele BemiecTra
u cmecu. CriocoObl bubmmorexa TOK
4 i 1 0 0 https://m.edsoo.ru/ff
pasneneHus 0d26ca
cMecei
[IpakTuueckas
pabota Ne 2
«Paznenenue Bubnuoreka ITOK
5 cMmeceit (Ha 1 0 1 https://m.edsoo.ru/ff
MPUMEPE OUUCTKHU 0d28c8
MOBapeHHOU
COJIH)»
ATOMEL I bubmuoreka [JOK
6 1 0 0 https://m.edsoo.ru/ff
MOJIEKYJIbI 0d2a6e
XHMHYECKHUE
9JIEMEHTHI. 3HAKH bu6mmoreka [JOK
7 (CUMBOJIBI) 1 0 0 https://m.edsoo.ru/ff
XUMHYECKUX 0d2be8
3JIEMEHTOB



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
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

[Ipocteie

bubnuoreka [IOK

8 CIIOXKHBIC https://m.edsoo.ru/ff

BEIIlECTBA 0d2a6¢c

AtomHo- bu6anoreka LIOK
9 MOJIEKYJISIPHOE https://m.edsoo.ru/ff

YUYCHHUE 0d2d50

3aKkoH

ITOCTOSTHCTBA

COCTaBa BEIIECTB.

Xumudeckas bubmmoreka [{OK
10 bopmyna. https://m.edsoo.ru/ff

BaneutHocth 0d2eae

aTOMOB

XUMHUYCCKUX

3JIEMEHTOB

OTHOCHUTENbHAS

aTOMHas Macca. bu6moreka [IOK
11 OtHocHTENLHAS https://m.edsoo.ru/ff

MOJIEKYJIIpHAs 0d323c

Macca

MaccoBas noins

NUMIECKOro bu6moreka [IOK
12 S TeMCHTA B https://m.edsoo.ru/ff

0d350c

COCTUHCHUH

KonugecTBo bubmuoreka [{OK
13 BeniecTBa. MoJib. https://m.edsoo.ru/ff

MosnspHas macca 0d5230

dusndeckue u

XUMHUYECKHE bu6mmoreka [JOK
14 SIBJICHUS. https://m.edsoo.ru/ff

Xumudeckas 0d37fa

peakims

IIpu3Haku u

yCIOBUS bubnuoreka [IOK
15 IIPOTEKAHHUS https://m.edsoo.ru/ff

XUMHYECKHX 0d3al6

peakuun

3aKOH COXPaHEHHUs

MacChl BEIIIECTB. bubmorexa LOK
16 https://m.edsoo.ru/ff

XUMHYECKHE
YpaBHEHUS

0d3b88



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
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
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

Bruncnenus
KOJIMUECTBA,

17 MAaccChl BEIleCTBA bubnnoreka [IOK
110 YPaBHEHUSIM https://m.edsoo.ru/ff
XMMUYECKUX 0d5708
peakuui
Knaccudukarus
XUMHUYCCKUX
peakiuit bubnuotexa [JOK

18 (coenuueHwms, https://m.edsoo.ru/ff
pa3yoXKeHus, 0d3f34
3aMeICHUS,
obmeHa)

M. B. JlomoHocoB
— Y4EHBIN-
T — bu6moreka [IOK

19 O6oGmenne 1 https://m.edsoo.ru/ff

0d40c4
CUCTEMaTHU3aIUs
3HAaHUU
KonTposbHas
pabota Nel no bubnuoreka [IOK

20 Teme «BermecTBa u https://m.edsoo.ru/ff
XUMUUECKHUE 0d4290
peaKIum»

Bo3nyx — cMech
razoB. CocraB
BO3/yXa. bubnuoreka [JOK

21 Kucnopon — https://m.edsoo.ru/ff
DIIEMEHT U 0d448e
MPOCTOE
BemectBo. O30H
duznyeckue u
XUMHYECKHE
CBOMCTBA
KHCIIOpO/ia bubnuoreka [IOK

22 (peaxiyu https://m.edsoo.ru/ff
OKHCJIICHHUS, 0d4614
TOpEHue).

ITousarue 00
OKCHIaX



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
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

Crioco0sb!
IOJy4YECHHUS
KHCIIOpOJIa B

1a60paTopHH 1 bu6mmoreka [{OK
23 HpOMBIILIEHHOCTH https://m.edsoo.ru/ff
0d497a
. [Ipumenenne
KHCJIOpOJIa
TenoBoii s et
XUMHUYCCKOM
peaKIuu, OHATHE
0 bu6mmoreka [{OK
24 TEPMOXHUMHUYECKOM https://m.edsoo.ru/ff
ypaBHEHUH, IK30- 0d4790
u
SHJOTEPMHUYECKHIX
peaKImsIx
TommBo (HedTs,
YTOJIb U METaH).
SarpasHeHe bu6moreka [IOK
25 BOBAYXa, CIOCOGH https://m.edsoo.ru/ff
’ Od4cda
ero
MPEAOTBPAILICHUS
[IpakTuueckas
pabota Ne 3 o
teme «llomydyenue bubnuoreka [JOK
26 1 coOupaHue https://m.edsoo.ru/ff
KHCJIOPOJIa, 0d4ae2
W3Y4YEHHE ero
CBOMCTB»
Bomopon —
3JICMEHT U
npocToe bubmuoreka [JOK
27 BEILIECTEO https://m.edsoo.ru/ff
' 0d4ddo
HaxoxaeHnue B
pupojie
dusnyeckue u bu6mmoreka [JOK
28 XUMHUYECKHE https://m.edsoo.ru/ff

CBOICTBA

0d4ddo



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
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

BOJOPOJA.

IIpumeHeHue
BOJIOpOJA
Momstie o bubmuoreka [IOK
29 CHCIOTAX H COsX https://m.edsoo.ru/ff
0d50d2
Croco0bl
HostydeHHs bu6mmoreka [{OK
30 BOJOPOTA B https://m.edsoo.ru/ff
0d4ddo
naboparopun
[IpakTnueckas
pabota Ne 4 o
teme «[lomydyenue bubnuotexa [JOK
31 U cobupaHue https://m.edsoo.ru/ff
BOJIOpO/IA, 0d4f42
W3y4YEHHUE €ro
CBOMCTB»
Monsipablii 00BEM bubmmoreka IJOK
32 ra3oB. 3aKOH https://m.edsoo.ru/ff
ABoraapo 0d542e
Beruncnenus
00BEMa,
KOJIMYECTBA
BEIIICCTBA rasa I1o bubmmorexa [OK
33 €T H3BECTHOMY https://m.edsoo.ru/ff
0d55a0
KOJINYECTBY
BCIICCTBA WK
00BEMY
Beruucnenus
00BEMOB T'a30B 10
YPaBHEHUIO bubnuorexa [IOK
34 peakuuu Ha https://m.edsoo.ru/ff
OCHOBE 3aKOHa 0d5708
00BEMHBIX
OTHOILICHUM ra30B
dusnyeckue u bu6mmoreka [JOK
35 XUMHUUYECKHE https://m.edsoo.ru/ff
CBOICTBA BOJIbI 0d587a
CocraB
OCHOBAHMI. bubmuoreka [JOK
36 https://m.edsoo.ru/ff

ITousarue 00
WHIUKATOPaX

0d59e2



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
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
https://m.edsoo.ru/ff0d59e2

Bopa kak

PacTBOPHUTEIND.

Haceienssie u

HEHACHIIIICHHBIC bubmorexa HOK
37 https://m.edsoo.ru/ff

PacTBOPBHI. 0d5b40

MaccoBas a0Jist

BEIlIECTBA B

pacTtBope

[IpakTnueckas

pabora Ne 5 o

TeMe

«[Ipurorosnenue bubnuorexa [JOK
38 PacTBOPOB C https://m.edsoo.ru/ff

ONpeneNEHHO N 0d5eba

MacCOBOM joyeit

pacTBOPEHHOTO

BEILIECTBAY

KontponbHas

bu6moreka [IOK

39 pabora Ne2 o https://m.edsoo.ru/ff

teme «Kucnopoz. 046342

Bopopon. Bona»

OKXCHIBI: COCTaB, bu6moreka [IOK
40 KJaccudukanus, https://m.edsoo.ru/ff

HOMEHKJIATypa 0d664e

[Tonyuenue u

XUMHYECKHE

CBOMCTBA bu6mmoreka [JOK
41 KUCJIOTHBIX, https://m.edsoo.ru/ff

OCHOBHBIX U 0d664e

aMmdoTepHbIX

OKCHOB

OcHoBaHUs:

bubmuoreka [JOK

42 coctas, https://m.edsoo.ru/ff

KJaccudukanus, 0d67ca

HOMEHKJIaTypa

ITonyyenue u

HMIHECKIE bu6mmoreka [JOK
43 . https://m.edsoo.ru/ff

CBOMCTBa ) 0d67ca

OCHOBaHUH -

Kucnorsr: cocras, bu6mmoreka [JOK
44 KJaccuukanus, https://m.edsoo.ru/ff

HOMCHKJIaTypa

Odfee2



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
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

[Tonyuenue u

bubmuoreka [IOK

45 XUMHUYCCKHE https://m.edsoo.ru/ff
CBOIiCTBA KUCJIOT Odfee2
Conu (cpennue):

HOMEHKJIaTypa,

46 CITOCOOBI bubmmoreka [{OK
MTOJTy4YEHMUS, https://m.edsoo.ru/0
XMUMHUYECKHE 0ad9474
CBOMCTBA
[IpakTnueckas
pabota Ne 6.

Pemenne
IKCIIEpUMEHTAIbH bu6moreka [IOK

47 BIX 3a7a4 110 TeMe https://m.edso00.ru/0
«OCcHOBHBIE 0ad9b7c
KJIaCChI
HEOPraHMYECKUX
COEIUHEHUIN
I'eneTnueckas
CBSI3b MEXIY bubnuorexa [JOK

48 KJ1accaMu https://m.edsoo.ru/0
HEOPraHMYECKHX 0ad9a50
COEeUHEHNN
O06o06meHne 1 bubnuoreka [JOK

49 CHCTEMaTHU3alIHs https://m.edsoo.ru/0
3HAHUH 0ad9ch2
KonTposbHas
pabota Ne3 o
teme "OCHOBHBIC bubmorexa LOK

50 CTACCHI https://m.edsoo.ru/0

Oad9ela
HEOPraHUYECKUX
coequHeHun"
[TepBBIe MOTIBITKH
KJ1accu(uKauu bubnuorexa [IOK

51 XUMHUUYECKUX https://m.edso0.ru/0

JIIEMEHTOB. Oad9ffa

IlongaTue o



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
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

rpymnmnax CXoQHbIX

3JIEMEHTOB

[Tepuonnueckuii

3aKOH B

[Tepnognueckas

cHCTeMa bu6mmoreka [{OK
52 R https://m.edsoo.ru/0

Oada52c

anemenTtoB /1. W.

Meneneera

[Tepuompl, bu6moreka [IOK
53 IPYIIIIHI, https://m.edsoo.ru/0

HOATPYIIIIEL Oada52c

CrpoeHue aTOMOB. bubnuoreka [IOK
54 CocTaB aTOMHBIX https://m.edso0.ru/0

anep. U3oTomsl Oada342

Crpoenue

AIEKTPOHHBIX

000JI0YCK aTOMOB bubnuorexa [JOK
55 AJIEMEHTOB https://m.edso0.ru/0

[Tepuoauaeckoit Oada6bc

cuctemsr /1. 1.

MenpgeneeBa

XapakTepucTUKa

XUMHYECKOTO

9JIEMEHTA TI0 €ro bu6mmoreka [JOK
56 MOJIOKCHUIO B https://m.edso0.ru/0

ITepyouyeckoit 0ada824

cucteme /. 1.

Menneneesa

3HadeHUe

ITepunoanueckoro

SaKOHA JUIS bu6mmoreka [JOK
57 https://m.edsoo.ru/0

Pa3BUTHS HAYKHU U
npaktuku. . H.
MenneneeB —

Oada96e



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
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

Y4€HBIN, IEAAror u
I'PaKIaHUH

DIEeKTPOOTPHULIATE
JTLHOCTh aTOMOB

bubnuoreka [IOK

58 MIIECKIX https://m.edsoo.ru/0
Oadaab8
3JIEMEHTOB
59 Honnas bubmmorexa [{OK
XUMHUYECKas CBSI3b https://m.edsoo.ru/00
adac34
Kosanentrnas bubmmoreka [{OK
60 TOJISIpHAS https://m.edsoo.ru/0
XUMHYECKas CBSI3b Oadaab8
Kosanenrrnas bu6moreka [IOK
61 HEMoJIIpHAas https://m.edsoo.ru/0
XAMHYECKas! CBSI3b Oadaab9
bu6moreka [IOK
Crenelnb
62 https://m.edsoo.ru/0
OKHCJIEHUSI 0adae28
OKHuCIUTEITbHO- bubnuorexa [JOK
63 BOCCTaHOBHUTEILH https://m.edsoo.ru/0
bIE PEAKIIUH 0adh076
OKUCIITEIH I bu6mmoreka [JOK
64 https://m.edsoo.ru/0
BOCCTAaHOBUTEIHN 0adb076
KonTposbHas
pabota Ne4 o
bubmuoreka [JOK
teMe «CTpoeHHue
65 aToMa https://m.edsoo.ru/0
’ 0adb486
XuMu4deckas
CBS3bY
PesepBHbIit ypok.
OGobmenHe i bubmuoreka [JOK
66 https://m.edsoo.ru/0
CI/ICTel\faTI/IL%aI_II/I}I 0adb33c
3HAHWI
PesepBHBIN ypOK.
bu6mmoreka [JOK
O060011IEHNE U
67 https://m.edsoo.ru/0

cUCTEMAaTU3aIus
3HAHUHI

0ad9ch2



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00adac34
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
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

PesepBHblil ypoOK.

O06o06IIeHNe U bubmuoreka [IOK
68 1 https://m.edsoo.ru/ff
cCUcTeMaTui3alusa
o 0d61c6
3HAaHUHU
OBIIEE
KOJIMYECTBO 68
YACOB I10

[TPOTPAMME



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

9 KUIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara
KonTpousb IIpakTuye uudposbIe
n/ | Tema ypoka Bce H3yYeH
I ro HbIE CKHe st o0pa3oBaTte/ibHbIE
padoTbI padoTsI pecypchl
[Tepuonuecku
1 3aKOH.
[Teproanyeckast Bbu6morexa LIOK
1 cucTema 1 0 0 https://m.edso0.ru/00
XUMHYECKUX adb59e
aneMeHToB /l.
N. Menpeneena
3aKOHOMEPHOCT
U B U3MEHEHUHU
CBOMCTB bu6moreka [IOK
2 XUMHYECKHAX 1 0 0 https://m.edso0.ru/00
SJIEMEHTOB adb6b6
MIEPBBIX TPEX
MepUOI0B
Knaccuduxkanus
u bu6moreka [IOK
3 HOMCHKJIaTypa 1 0 0 https://m.edso0.ru/00
HEOPraHUYECKH adb7e2
X BEIIECTB
Bunnr
XUMHYECKOH bubnuoreka [JOK
4 CBSI3M M THUIIBI 1 0 0 https://m.edso0.ru/00
KPUCTAJUTMYECK adbac6
HUX PEUIETOK
KonTposbHas
pabota Nel no
TeMe
«lloBTOpEHuEe n
5 yriayOieHue 1 1 0
3HAHUU
OCHOBHBIX
pa3zenoB Kypca
8 Kacca»



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

6 Knaccudukarus

XUMHYCCKUX bubnuoreka [IOK

peaxiuii 1o https://m.edso0.ru/00

Pa3TUYHBIM adbch0

MpU3HAKAM

Ilonsatue o

CKOPOCTH

XUMHYCCKOM

peaxiuu. bubmuoreka [JOK
7 https://m.edso0.ru/00

IlonsaTue o

adbe9a

TOMOTEHHBIX U

TeTepOTreHHBIX

peaKIusIx

IlonsaTue o

XUMHUYECKOM

paBHOBECHH.

@DakTopsl,

BIIMSIIOIIHEC Ha bu6moreka [IOK
8 CKOPOCTh https://m.edso0.ru/00

XUMHAYECKON adc28c

peakuu u

ITOJIOKCHUE

XUMHYECKOTO

paBHOBECHs

OKuCIUTEIHbHO- bubnuoreka [JOK
9 BOCCTAHOBUTEIIb https://m.edso0.ru/00

HbIE peaKi1u adcade

Teopus

AIEKTPOJIUTHYC

CKOH bu6mmoreka [JOK
10 JIUCCOLIUAIINH. https://m.edso0.ru/00

CunbHbIE U adcd68

cia0bie

AIEKTPOJIUTHI

Hownnsle bu6mmoreka [JOK
11 yYpaBHEHUs https://m.edsoo.ru/00

peakuun

add448



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
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448

12

XuMudeckue
CBOMCTBA
KHCJIOT U
OCHOBAHUI B
CBETE
MpEJICTaBICHUI
00
3IEKTPOJIUTHYE
CKOM
JIHUCCOIAAITHI

bubnuoreka [IOK
https://m.edsoo.ru/00
add5d8

XUMHYECKHUE
CBOMCTBA coJieil
B CBETE

e — bubmmoreka [{OK

13 o6 https://m.edso0.ru/00
add8b2

ANEKTPOTUTHYE

CKOM

JIUCCOIUAIIAN

[TonsTHE O bu6moreka [IOK
14 TUAPOIN3E https://m.edso0.ru/00

coyen add9d4

O06o06meHne 1 bu6moreka [IOK
15 CUCTEMaTH3aIu https://m.edso0.ru/00

A 3HAHUI addd12

[IpakTuueckas

pabora No 1. bubnuoreka [IOK
16 «Pemenune https://m.edso0.ru/00

AKCIIEPUMEHTAT addbfa

BbHBIX 33/1a9»

KonTposbHas

pabota Ne2 o

TeMe

«ONEeKTPOJIUTHY bubnuoreka [JOK
17 eckas https://m.edso0.ru/00

JUCCOIMALINS. addec0

XHMHYECKHUE

peaxiuu B

pacTBopax»



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
https://m.edsoo.ru/00addbfa
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https://m.edsoo.ru/00addec0

18

OO0mas
XapaKTEePUCTHKA
rajIor¢HOB.
XuMudeckue
CBOIiCTBa Ha
MpUMEPE XJI0pa

bubnuoreka [IOK
https://m.edsoo.ru/00
addfe2

19

XJI0pOBOJOPOL.
Consinas
KHCJIOTA,
XUMUYECKUE
CBOIICTBA,
MOJTy4YeHHUE,
MIPUMEHEHUE

bu6mmorexa [{OK
https://m.edsoo.ru/00
adel04

20

[IpakTrnueckas
pabota Ne 2 o
TeMe
«Ilomyuenne
COJISTHOM
KHCJIOTHI,
HU3YyYEHHE €€
CBOWCTB»

bu6moreka [IOK
https://m.edsoo.ru/00
ade348

21

Brrunciaenus mo
YpaBHEHUSIM
XUMHYECKUX
peakuuii, eciiu
OJIMH U3
pearcHTOB JIaH B
H30BITKE

bu6moreka [IOK
https://m.edsoo.ru/00
ade488

22

Oo01mas
XapaKTepUCTHKA
3IIEMEHTOB
VIA-rpymisl

bubmuoreka [JOK
https://m.edsoo.ru/00
adeb4a

23

ANI0TpOTIHBIE
Mo (UKAITIT
CepBhl.
Haxoxnaenue
Cephel U €€
COCIUHEHHUH B
MIPUPOJIE.
XUMUYECKHUE
CBONCTBA CEPBI

bu6mmoreka [JOK
https://m.edsoo.ru/00
ade64a



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
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

24

CepoBogopon,
CTpOCHHUE,
¢busnyeckue u
XUMHYECKUE
CBOMCTBA

bubnuoreka [IOK
https://m.edsoo.ru/00
ade802

25

Oxcumpl cepsl.
Cepnas
KHCIIOTA,
¢busnveckue u
XUMUYECKHE
CBOIICTBA,
MpUMEHEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/00
adea28

26

XnuMudeckme
peakiuu,
JIeXKaIye B
OCHOBE
MIPOMBIIIJICHHOT
o criocoda
MTOJTydCHUS
cepHOU
KHUCJIOTEL.
Xumudgeckoe
3arpsi3HEHUE
OKpyKarouen
cpebl
COEIMHEHUIMU
cepbl

bu6moreka [IOK
https://m.edsoo.ru/00
adec8a

27

Brrunciaenue
MAacCOBOM JI0JIN
BBIXOJa
MIPOJIyKTa
peakuu

bu6mmoreka [JOK
https://m.edsoo.ru/00
adec8a

28

Oowas
XapaKTepUCTUKA
sneMeHToB VA-
rpynmnsl. A3oT,
pacrpocTpaHeH
ue B IPUPOJIE,
¢buznyeckue u
XUMUYECKHE
CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00
adeeab



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

29

AMMuak, ero
¢busnyeckue u
XUMHYECKHUE
CBOIiCTBA,
MOJTYyYCHHUE U
MIPUMEHEHUE

bubmuoreka [IOK
https://m.edsoo.ru/00
adf004

30

[IpakTnueckas
pabota Ne 3 mo
TeEME
«ITonyuyenue
aMMuaxa,
M3Y4YEHUE €ro
CBONCTB»

bu6mmorexa [{OK
https://m.edsoo.ru/00
adf180

31

AzoTHas
KHCJIOTAa, €€
¢buznueckue u
XUMHYECKUE
CBOMCTBA

bu6moreka [IOK
https://m.edsoo.ru/00
adf306

32

Hcnons3oBanne
HUTPATOB U
coJiell aMMOHHUS
B Ka4ueCTBE
MHHEPaJTbHBIX
yA0OpEeHMIA.
Xumudgeckoe
3arps3HEHNE
OKpy’Karolen
cpebl
COEIMHEHUIMU
azoTa

bu6moreka [IOK
https://m.edsoo.ru/00
adf518

33

®ochop. Oxenn
docdopa (V) u
dbochopnas
KHCJIOTA,
¢buznyeckue u
XUMHYECKHE
CBOMCTBA,
MoJIy4eHue

bubmuoreka [JOK
https://m.edsoo.ru/00
adf68a



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
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

34

Hcnonb3zoBanue
¢docdaros B
KauecTBe
MUHEPAIbHBIX
yIoOpeHui.
3arpsi3HeHue
IIPUPOIHOMN
cpenabl
dbocharamu

bubnuoreka [IOK
https://m.edsoo.ru/00
adfc20

Yraepon,
pacnpocTpaHeH
W€ B MPUpPOJIE,

bubmmoreka [{OK

35 (usIIecKHe 1 https://m.edso0.ru/00
adfd9c
XUMUYCCKUE
CBOMCTBA
Oxcuapl
yriiepojaa, ux
¢buznueckue u
XUMUYECKUE
. bu6moreka [IOK
CBOMCTBA.
36 https://m.edso0.ru/00
DKOJOTHYECKue
adfebe
pOoOJIEMBI,
CBSI3aHHBIE C
OKCHJIOM
yriepona (1V)
YronbHas bubnuoreka [JOK
37 KHUCJIOTa U €€ https://m.edso0.ru/00
COJH ae006¢
[IpakTuueckas
pabota Ne 4 o
TeMe
"[lomyuenue bubnuorexa [IOK
38 YTIIEKUCIIOTO https://m.edso0.ru/00
rasa. ae027e
KauecTBennas
peaxius Ha

KkapOoHaT-uoH"



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
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

39

IlepBoHavanbHbIC
MOHATHS 00
OpPraHUYEeCKUX
BEILIECTBAX KAK O
COCIMHEHUAX

yriepoja

bubnuoreka [IOK
https://m.edsoo.ru/00
ae054e

40

Kpemnuii u ero
COCIMHEHUSA

bu6mmoreka [{OK
https://m.edsoo.ru/00
ae080a

41

[IpakTnueckas
pabota Ne 5.
Pemenue
AKCIIEPUMEHTAIT
bHBIX 337124 110
TeMe
«Baxnenmue
HEMETAJIJIbI  UX
COCTMHCHUS

bu6mmoreka [{OK
https://m.edsoo.ru/00
ae0bf2

42

KontponbHas
pabota Ne3 mo
TeMe
«Baxnenmue
HEMETaJlJIbl U UX
COEIMHEHUS

bu6moreka [IOK
https://m.edsoo.ru/00
ae0el8

43

Oo01mas
XapaKTepUCTUKA
XUMHYECKUX
9JIEMEHTOB —
METaJIOB.
Merannuyeckas
CBS3b U
MeTaIndecKas
KPUCTAJUTMYECK
as pereTka.
dusnueckue
CBOMCTBA
METaJlJIOB

bubmuoreka [JOK
https://m.edsoo.ru/00
ael03e



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

44

XUMUYECKUe
CBOMCTBA
METAJLIOB.
DNEeKTPOXUMHUYE
CKHMU psAX
HaIpsHKEHUN
METAJUIOB

bubnuoreka [IOK
https://m.edsoo.ru/00
ael156

OOmue
CITOCOOBI
TTOJTyYCHUS
METAJIJIOB.
CIuiaBbl.

Boraucnenus mo bubmmoreka [{OK
45 YPAaBHEHUAM https://m.edso0.ru/00
XUMHYSCKUX aell56
peaKkuuii, eciu
OJIVH M3
peareHToB
COJICPIKHT
puMecH
[TonsiTue o bubnuorexa [JOK
46 KOppO3uH https://m.edso0.ru/00
METAJLIOB ael278
Ienoumsie bu6moreka [IOK
a7 MOTAIIEL https://m.edsoo.ru/00
aeldb?
Oxcunipl 1 Bubnuorexa IIOK
48 TUAPOKCHIBI https://m.edso0.ru/00
HATpUs U Kaus aeldb2
Ilemouyno3zemen
R — bu6mmoreka [JOK
49 I https://m.edso0.ru/00
. ael5ed
Mar"ui
Baxneiimme bu6mmoreka [JOK
50 COCIMHCHUS https://m.edso0.ru/00
KaJbLUs ael5ed
O6oOmmenue u
51 CHCTEMAaTHU3alH

1 3HAaHUN



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

KéctkocTh

BOIBI H bubmuoreka [IOK
52 CTIOCOBLL c& https://m.edso0.ru/00
ae1886
yCTpaHCHHS
[IpakTnueckas
pabora Ne 6 o
53 TeMe bu6mmoreka [{OK
"YKéctkocThb https://m.edso0.ru/00
BOJIbI 1 METOJIbI aelae8
e€ ycTpaHeHus"
bubmmoreka [{OK
54 AtoMuHHAN https://m.edso0.ru/00
aelc6b4
AmpoTepHbie
cBOHCTBA bu6moreka [IOK
55 OKCHIA 1 https://m.edso0.ru/00
aelc64
THJIPOKCH/IA
bu6moreka [IOK
56 Keneso https://m.edso0.ru/00
aeld86
Oxcuppl,
TUAPOKCHUJIBI U bubnuoreka [IOK
57 COJIH KeJe3a https://m.edso0.ru/00
(1) u xenesa ae35e6
1))
O06o06meHne 1
58 cUCTEMATH3aHA
sl 3HAHUHN
[IpakTuueckas
pabora Ne 7.
Pemenne
3KCIIEpUMEHTAI bubnuoreka [JOK
59 BHBIX 3a/1a4 I10 https://m.edso0.ru/00

TEME
«Baxneiue
METaJlJIbI U UX
COCIMHEHUSI

ae3de8



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
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

60

Breraucnenus mno
YpPaBHEHUSAM
XUMHYECKIX
peakuuii, eciu
OJIVH U3
pEeareHToB JaH B
N30BITKE WIIH
COIEPKUT
MPUMECH.
Brraucnenns
MacCoOBO JIOIU
BBIXOJ1a
MpOJIyKTa
peakuuu

bu6mmoreka [IOK
https://m.edsoo.ru/00
ael750

61

O06001IeHne u
CHUCTEMATH3aINA
s SHAHUN

62

KonTposbHas
pabota Ne4 o
TeMe
«Baxnenmue
METaJIbl U UX
COEJIMHEHUS

63

BemectBa n
MaTepuabl B
HOBCEIHEBHOMI
JKU3HU
yeJjIoBeKa

bubmuoreka [JOK
https://m.edsoo.ru/00
ae3f50

64

XHUMHUYECKOE
3arpsi3HEHUE
OKpYyKarolen
cpeasl

bu6mmoreka [JOK
https://m.edsoo.ru/00
ae4270

65

Ponb xumuu B
peuieHun
SKOJIOTHYECKUX
npobiem

bu6mmoreka [JOK
https://m.edsoo.ru/00
ae4270



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

Pe3epBHbIi

YPOK. bubnuorexa [JOK
66 O0o0061IeHNE 1 1 https://m.edso0.ru/00
cucTeMaTu3alu ae0dOa
s1 3HAHUH
PesepBHBIN ypOK.
OGoGmene i bu6mmorexa [{OK
67 https://m.edso0.ru/00
CHCTEeMaTH3aIus 1
. adb33c
3HAHUU
Pe3epBHbIi
YPOK. bubnuotexa [JOK
68 O000611eHNE U 1 https://m.edso0.ru/00
cucTeMaTu3alu ad9ch?2
s1 3HAHUH
OBIIEE
KOJIMYECTBO
YJACOB IIO 68

[TPOTPAMME



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-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 knacc/ Pyasutuc I'.E., ®enpaman O.I'., AkunoHepHoe 00111ecTBO
«3narenscrBo «lIpocsemenue»

* Xumus, 9 knacc/ Pymzutuc I'.E., ®enpnaman @.I"., AkurionepHoe 00111€CTBO
«M3parenscTBO «IIpocBemenne»

ITepuonnueckas cucrema xuMu4eckux 3yeMeHToB .M. Menaeneesa
Tabnuua pacTBOPUMOCTH

QHQKTpOXI/IMI/ILIGCKI/Iﬁ pAd aKTUBHOCTU MCTAJIJIOB

METOJINYECKHUE MATEPHAJIBI IJIA YUYUTEJISA
Peanuzanus tpedoBanuii ®I"OC ocHOBHOTO 00I1Ier0 00pa30BaHUs

(MeTtoanueckoe mocoOue it YIUTEN)

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HMHTEPHET

https://resh.edu.ru

https://www.yaklass.ru/

https://edu.skysmart.ru/






