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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 OcHOBE (efepabHON 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 XUMHUHU CIYKUT OCHOBOM s (POPMHUPOBAHHUS MHUPOBO33PEHUS
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
npoOJjieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOMH,
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 (DOPMUPOBAHHE 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(PUKON 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 OTpaXkeHHWEM 0a30BOM HAyKH XMMHUHM Ha ONpPEAeIEHHOM 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 cojepKaHusi MporpaMMbl MO0 XUMUU c(POopMUpOBaHA 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
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YUYEHHS O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

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

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABJISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
€€ CHCTEMHOM NPUPOJIbl, HEHHOCTHOT'O OTHOLIECHHS K HAYyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUSl B Hayke. M3yueHue XMMHUU MPOUCXOJHUT C MPUBICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxatouuit mup», «buomorus. 5—7
kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWM XUMHHM TPOUCXOAWT (HOPMUPOBAHWE 3HAHWA OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKOU
JEeSATENbHOCTH YEI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. 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-
MO3HABATEIBHON U y4eOHO-UCCIIEI0BATENbCKON EATEIbHOCTH, OCBOEHUHU MPABUJI
0e30macHOro o0paInieHus ¢ BEIIeCTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opMuUpOBaHHE WHTEIUICKTYAIBHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJAHHYECTBY, CAaMOCTOSTEIHLHOMY MPHUHATHIO PEIICHHM,
CIIOCOOHOM aTaTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHCTEMaTHYeCKOe MPHOOIICHUE
oOydJarommxcs K CaMOCTOSTCIBHOW TO3HABATEIBLHOW JEATEIbHOCTH, HAyYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— o0ecrnieueHre YCIO0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIbITAa Pa3HOOOPA3HOW JEATCIBLHOCTH, IMO3HAHUS W CaMOIIO3HAHUS, KITFOUYCBBIX
HABBIKOB (KJITFOUEBBIX KOMIICTCHIMH ), UMEIONIUX YHHUBEPCATBLHOE 3HAYCHUE JUIS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— (¢dopmupoBaHue O0OIICH (YHKIIMOHATBLHOM ¥ E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITEBHOCTH;

— ¢opMmupoBaHHE y OOyYalOlUMXCS TYMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TOBEACHUS B OBITY WU TPYIOBOW JESATEIBHOCTH B IEISAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGUis M HANpaBICHHOCTH NalbHEHIIETO
o0yJeHHUS.

OO611ee uncio 4acoB, OTBEIEHHBIX /1T U3yYCHHSI XUMHUH HA YPOBHE OCHOBHOTO
obmero oOpaszoBanus, coctaBiser 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJnelno), B 9 kiacce — 68 yacoB (2 4yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayabHbIE XUMUYECKUE 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.
Crnioco0nI pa3aeneHust cMece.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClI0XKHbIE BEUIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENIbHAA aToMHasi Macca. OTHOCUTENIbHAS
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUH.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUWHMI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

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

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuwiaMu paboThl B J1a00paToOpuu 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 KOHJEHCAlUs BOJbl) U XMMHUUYECKUX (FOPEHHE 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
menu (II) mpu HarpeBaHuu, B3auMOJEHUCTBUE Kele3a ¢ pacTBopoM conu menu (I1),
U3y4YeHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbIIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpoBeACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJbTAaTOB  MPOBEICHHUS  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
BellecTBo. HaxoxkaeHue kucimopojia B mpupoje, (U3MYECKHE U XUMHUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl
MOJIyYEHUs KHUCIOpoJa B Ja0OpaTopuu U MOpoMbIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — aioTponHas MOAU(PUKAIUS KUCIOPOaa.



TermnoBoil 3p(HEeKT XUMUYECKON peakuu, TEPMOXUMHUYECKHE YpPaBHEHMS,
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,
(duznueckre U XMMUYECKUE CBOMCTBA, MPUMEHEHUE, CLIOCOOBI moxyyeHust. Kucnorsl
U COJIH.

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

duznueckue CcBoMCTBa BOAbL. Boma Kkak pactBoputenb. PacTBOpBHI.
HachlieHHbleE 1 HEHACHIILIEHHBIE PAacTBOPbI. PacTBOPHMMOCTH BEMIECTB B BOJE.
MaccoBasi 10Jisl BEIIECTBA B pacTBOpPE. XUMUUYECKUE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTBOpOB B IpupoJie ¥ B )KU3HU 4YenoBeKa. KpyroBopoT BoIbI B IPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccudukanuss nHeopranuueckux coeauHeHuit. Oxcuabl. Knaccudukanus
OKCHJOB: coyieoOpasyromirie  (OCHOBHBIE,  KHUCJOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkiatypa ocHoBaHui. DU3NUECKME M XMMHYECKUE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

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

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE 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
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBCHHUS W
MpeKpalieHus TopeHus (Toxkapa), 03HaKOMJIEHUE ¢ 00pa3aMu OKCUIO0B U OTICAHHE
WX CBOWCTB, TMOJNy4YeHHE, COOMpaHHWE, paclo3HaBaHWE W U3YYCHHE CBOWCTB
BOJIOpoJa (rOpeHue), B3auMoAencTBIe Bojiopoaa ¢ okcuaom meau (II) (Bo3aMoxHO
MCITOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3I[0B BEIIECTB KOJTUIECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOU
PacTBOPUMOCTBIO, IIPUTOTOBIEHUE PACTBOPOB C ONPEIEIEHHOM MACCOBOW JOJEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCICTBUE BOJbI C METalIaMU (HATpUEM H
KaJbliieM) (BO3MOXKHO MCIIOJIb30BAHME BHUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3Ii0B HEOPTraHUUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (II) ¢ pacTBOpoM cepHON KUCTOTHI, KUCIOT ¢ METaIaMU, PEaKIUil
HEUTpaIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
MeTaJllIa JPYTUM W3 PacTBOPA COJU, PEIICHUE SKCIIEPUMEHTAIBHBIX 3374 [0 TEME
«BakHenIne Kiaccsl HEOPraHMYECKUX COCJUHEHUIN.

HHepuoagnuecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHne aTomMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PeaKIIUU

[lepBble MOMBITKU KIacCU(DUKALUM XUMUYECKUX HJieMeHTOB. l[lonHstue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE M IIETOYHO3EMEIbHbIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cuctemMa XMUMUYECKUX AJIEMEHTOB /l.
N. Menpneneesa. Koporkonepuoanas u jiiuHHonieproiHast popmsl [lepuoanueckoit
cuctemMbl xumudeckux snemeHtoB J[. WM. MenpaeneeBa. Ilepuonbl W TpyIIIIbL.
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
[Tepuonuueckoit cucremsl JI. WM. MenneneeBa. XapaKTepucTUKa XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [leproguyeckoit CHCTEMbI XUMUYECKHUX
BJIEMEHTOB JJI1 pa3BUTHsA Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXk1aHUH.

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

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHIA LHMHKA C pPACTBOPAaMU KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmuue ecTeCTBEHHO-HAYYHbBIE TOHATHS: HAYYHBIN (PakT, THIIOTE3a, TEOpus,
3aKOH, AaHalW3, CHHTE3, KiIacCHU(UKAIMs, TMEePHOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICTMPOBAHNE, U3MEPEHUE, MOJCIIb, 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, MUHEpPasbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
MCKOIIaeMbI€, TOTTMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemiecTBo U XUMHYECKasi peaKus

[lepuoanueckuii 3akoH. [leproaudeckas cucteMa XUMUYECKUX dJIEMEHTOB /.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOWCTB
XHUMHYECKUX DJIIEMEHTOB MIEPBBIX TPEX MEPUOIA0B, KaUs, KAJIbIUSI U UX COCTHHCHHM
B COOTBETCTBHM C IIOJIO)KEHHWEM »dJeMeHTOB B Ilepmomudeckodd cucremMe W
CTPOCHHEM HX aTOMOB.

CrpoeHue BelIecTBA: BHUJBI XUMHYECKOW CBS3U. THIBI KPUCTAITHYECKUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKU U
BUJIa XUMUYECKON CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIHIECTB. XHUMHUUYECKHUE
CBOICTBA BEIECTB, OTHOCSIIMXCS K pAa3IMYHbIM KJlacCaM HEOPraHMYEeCKUX
COEIMHEHUI, TeHETHYECKas CBSA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakiui Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY d(ddekry, 1o
U3MEHECHHIO CTETICHEW OKHUCIICHHS XMMHUYECKHX DJIIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaKINH, TEPMOXUMHUYECKHUE
ypaBHEHUSI.

[Tonsitue o ckopocTH xumMudeckoil peaknuu. [loHsTHe 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKHX peakiuax. [[oHATHEe 0 TOMOTEHHBIX W TeTEPOTCHHBIX
peakuusx. llonstue o karamuse. [lonsTue o xumuueckoM paBHoBecuu. DakTopsl,
BIMSIONIME HA CKOPOCTh XUMHYECKOW pEaKIUH U TMOJIOKEHHE XHMHUYECKOTO
paBHOBECHS.

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



Teopust JIEKTPOIUTUYECKON UCCOUUALMN. DIEKTPOIMUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHNW3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECKOH cBsi3u. Crenens auccounanuu. CUIIbHBIE U CI1a0bIe 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeAKIIMA HOHHOTO OOMEHa,
IIOJIHBIE M COKpall€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHUM U COJIEH B CBETE MPEACTABIECHUN 00 ANEKTPOIUTHUECKON TUCCOLIMALIIH.
KauecTBeHHbIE peakiuu Ha MOHBL. [IoHATHE O THIpONIM3E CONEl.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHUE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x1opuaa HaTpus), UCCIeJOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUUYECKON pEeaKIuu OT
BO3JICHCTBUA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, TPOLIECcCa AUCCOLUALIUM KUCTIOT, IIeJI0Yel U coliel (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MAaTEPHAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKaHWs peakluuii HMOHHOro obOmeHa (oOpa3oBaHuEe OcCalKa,
BbIJIEJIEHUE Ta3a, 00pa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEHUe, peaklUMH pas3lioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  IMOMOIIBIO
KA4YEeCTBEHHBIX PEAKLIMN HAa NOHBI, PEIIECHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX COeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHble cTerneHu okucieHus. CTpoeHne u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEILIECTB — raJIor€HOB. XMMHUUYECKHUE CBOMCTBA Ha MpUMeEpe Xjiopa (B3auMOEHCTBUE
C MeTaJUlaMH, HeMeTajUulaMu, Iuesioyamu). Xiiopoojpopon. ConsiHasg KHCIIOTa,
XUMHUYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuMeHeHue. JlelcTBue xjaopa H
XJIOPOBOJIOPOJA HA OPTaHU3M 4YeJIOBEKA. BakHenme XJIopuabl U UX HaX0KICHUE B
IPUPOJE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (QU3MYEecKHe CBOICTBA
MPOCTBIX BEUIECTB — KUCIOPOa U CePbl. AJIIOTPOINIHbIE MOAU(DUKAIIMM KHUCIOPOa
U cepbl. XUMUYeckue cBoicTBa cepbrl. CepoBOIOPOA, CTpOCHUE, (PU3MUECKHE U
XUMH4YECKUE CBOMCTBA. OKCHIBI CEpbl KaK NMPEIACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (U3nYecKue 1 XuMUIecKre CBOMCTBa (0011I1e KaK MPeACTaBUTEIIS
KJjlacca KHCIOT M crenuduueckue). XUMHUYECKUE PEaKkiuu, JeKallie B OCHOBE
MPOMBIIIJIEHHOTO CIOCc00a MOMy4YeHUs CEpHOM KHUCHOTHI. [IpumeHeHue cepHOii
kucaoTel. COJM CEepHOM KHCIOTHI, KAadeCTBEHHas peakuus 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.



OO6mast xapakTepucTHKa 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTPaHEHUE B MPHUPOJE,
dbuznyeckue U XuMuieckue cBoictra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nUecKue U XUMHUYECKUE CBOMCTBA, MOJyuyeHUe U npuMeHenne. Coau aMMOHus,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (U3NYECKHe U XUMUUYECKHUE
cBoicTBa (0OIIME€ KaK TMPENCTaBUTENsI Kilacca KHUCIOT W crueruduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAYECTBE MUHEPATbHBIX YAOOPEHU M.
XUMHYECKOE 3arps3HEeHNE OKPY Kalolel cpefibl COEIUHEHUIMH a30Ta (KUCIOTHBIE
JOKM, 3arps3HEHUE BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTpornHbie
monudukanuu gocdopa, pusnueckue u xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopuas kuciaora, Gpu3MUecKrMe U XUMHUCCKHE CBOWCTBA, MOJYYCHHE.
Hcnonb3oBanue ¢pochaToB B KauecTBE MUHEPATbHBIX yI0OPEHUI.

O6mas xapakrepuctuka sneMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIE CTETIEHN OKUCIICHUS. YTIIEpO/l, AJUIOTPOITHbIE MOAU(DUKAIUHY,
pacnpocTpaHeHue B Ipupoje, PU3nyecKkue U XUMUYECKUe CBOMCTBA. AJCOpOIus.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriaepoja, uxX (QuU3nyeckue Hu
XUMUYECKHE CBOWMCTBA, JEWCTBUE HA JKUBBIE OpPraHU3MBbI, I[IOJIyYE€HHE U
npUMEeHEeHHe. DKOJIOTHYecKre MpoOiieMbl, CBsI3aHHbIE ¢ OKcuioM yriepona (IV),
rUrnoTe3a TI00aNbHOTO MOTEIUICHUsS KiIuMaTra, MapHUKOBBIM 3 dekT. YroibHas
KacinoTa U e€ conu, uX (U3HYECKHEe M XUMHUYECKHME CBOMCTBA, IMOJYYEHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, POMBIIIIEHHOCTH U CETHCKOM XO35HCTBE.

[lepBoHauanbHBIC TOHIATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHHIX
yriaepozaa (MeTaH, 3TaH, STUICH, alleTUIICH, ITAHOJ, TIUIEPHH, YKCYCHAas KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTh),
IPOJIYKTHl WX TMepepaboTku (OCH3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[lonsiTe 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
polii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCTUHEHH .

KpemHunii, ero ¢usnueckne ¥ XUMHYECKHE CBOWCTBA, IMOJYYCHHE U
npumeHenue. CoennHeHust KpeMHust B mpupoje. Oo1re npeacTaBaeHust 00 OKCUe
kpemHaus (IV) m xpemaneBoli kuciore. CHIIMKAThI, UX WCIIOJIb30BaHUE B OBITY, B
MPOMBIIIJIEHHOCTU. BakHelme cTpouTelibHble MaTepUalibl: KepaMHKa, CTEKIIO,
IeMeHT, OeToH, Xene300eToH. [IpoOmembl  0G€30MMacCHOTO  WCIIOJIL30BAHUS
CTPOUTENbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HHU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB



WX TPOTEKaHUsI, OMBITHI, OTpaxkaroue (U3NYECKUE M XUMUYECKHE CBOWCTBA
rajjoreHoB M UX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TAJIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl U €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAaHUE BHUACOMATEPHUATIOB),
HaOJII0/IeHHEe TIpoliecca 00yTiIMBaHUsl caxapa Moj JeMCTBHEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTbhI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBIE€HHOM CEpHOM KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJI0/ICHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MUYECKUMM CBOWMCTBaMH a3oTa, ¢ocdopa U UX
coeIMHEHUN (BO3MOXKHO UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u (ocopHbIX yn0OpeHH, ToydeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaKa, MPOBEIACHHE KAYECTBEHHBIX pEAKIMM HAa HMOH aMMOHHUS U
dochar-uoH W U3yYeHUE TPUZHAKOB WX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHILICHTPUPOBAHHOW a30THOW KHUCIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpUAIOB), HW3yUYCHHE MOJCJICH KPUCTAIUIMYECKUX PEeIIETOK anamasa,
rpaduta, (ymiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJcopOlMH pacTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM NPOTHBOrasa, IOJIy4YeHUE,
cobupanHue, pacrio3HaBaHWE U M3YyUYCHHE CBOWMCTB YTJICKHCIIOTO Ta3a, MPOBEJICHHE
KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB HUX
MPOTEKAHUs, O3HAKOMJICHME C NPOAYKIHUEH CHIMKATHON HPOMBIIIIEHHOCTH,
pEllIeHNE SKCIIEPUMEHTANIbHBIX 3ajady 1Mo Teme «BaxkHellme HemeTamabl U HUX
COEZTMHECHUS.

MeTta/uibl M UX COETMHEHUS

OO6mas xapakTepUCTHKa XUMHUYECKUX IJIEMEHTOB — METAJNIOB Ha OCHOBAaHUH
ux mnonoxeHuss B Ilepumogumueckoit cucreme xumuyeckux nsiaemeHtoB [l .
MengeneeBa u crpoeHus atomMmoB. CTpoeHue MeTauioB. MeTajuindeckas CBA3b U
METAIMYECKasi ~ KPUCTAIMYECKass  pemeTka.  DJIEKTPOXMMHUYECKUH  psfl
HaIpsDKEHUH MeTauioB. PU3nyecKkre U XMMHUYECKHe CBOKCcTBa MeTamioB. Oo1me
CIOCcOOBI TONy4YeHHUs] MeTaioB. [loHATHE O KOPPO3UU METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIutaBsl (CTallb, YyTYH, TIOPATIOMUHUN, OPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[[lenounble MeTambl: nmoJjioxkeHue B Ilepuoandeckor cucteMe XUMHYECKUX
snemeHntoB JI. M. MeHnaeneeBa, CTpOCHHME HMX aTOMOB, HaXOXJICHUE B MPHUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusd U Kanus). OKcuasl u
TUJAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue IMIeOYHbIX METAUIOB U HUX
COEMHEHU.

[[lenoyHO3eMeNbHBIE METAJUIBI MAarHMd W KaJIbIUM: TOJIO)KEHUE B
[Tepunoanueckoil cucreme xumudyeckux 3aemMeHToB /1. 1. MenaeneeBa, CTpoeHre ux
aTOMOB, HaxoXxJjeHue B npupoje. duznueckue 1 XMuMUUECKUE CBOMCTBA MarHus U



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

ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, Haxo)KAeHUe B mpupone. dusnyeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHBIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOCHHE aToma, HAaXOXIAECHUE B Ipupoac. Pusnyeckue Hu
XUMUYECKHE CBOMCTBA kene3a. OKCUbl, TuIpoKcu bl U conu xkenesa (1) u xxenesza
(IIT), ux cocra, CBOMCTBA U MOJTyUYCHHUE.

XumuuecKkuii IKCnepumenm:

O3HAKOMJICHHE C o0pasllaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4Y€HHUE PE3yJIbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHA
KaJblIUsl ¥ HATPUS C BOAOW (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCMOJb30BAHUE  BUJICOMATEPUANIOB), TPU3HAKOB  MPOTCKAHUS
KaueCTBEHHBIX PEaKIIMi Ha MOHBI: MATHUSI, KaJIbITUs, ATFOMUHMS, IIMHKA, skee3a (11)
u sxene3a (II1), menu (II), HaGirOMEHME W OINMHMCAHHE TPOIECCOB OKpPAIIMBAHMUSI
IUIAMEHM HMOHAMHM HATpus, Kaiuus ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNEe aM(OTEPHBIX CBONCTB THIPOKCHIA 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
MCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakuuii B ObiTy. IlepBas momoinb mpu
XUMHUYECKUX 0KOTaX U OTPaBIECHUAX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkallleh cpenbl (IpenenbHas TOMycTHMast
KOHIIeHTpanus Bemiects, nainee — [1/IK). Ponp xumMuu B pelieHn# 3K0JIOrMYECKUX
mpooIeMm.

Xumuueckuit IKCnepumMenm:

U3y4YeHHEe 00pa3I0oB MaTepHalioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie ceéasu

Peanuzanus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 HCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATHM, SBISIIOIIMXCS CUCTEMHBIMU JJI1 OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmuMe ecTeCTBEHHO-HAy4HbIE MOHATHS: HAy4YHBbIA (DakT, rumoresa, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiIacCU(PUKALHUI, TEPUOJAUYHOCTb, HAOIIOJEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIEJb, SIBICHHE, NapPHUKOBBIN
3 PeKT, TEXHOJIOT U, MAaTEPUAIIBI.

®duszrka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU/, U30TOIIbI,
PaANOaKTUBHOCTb, MOJIEKYJIa, ANEKTPUUECKUI 3aps, IPOBOAHUKH,
MOJIYIPOBOJHUKH, JHUAJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHME BEUIECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKas
pemérka, CriaBbl, (U3MYECKHE BEIWYUHBI, €AUHUIBI U3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢ortocunres, npixanue, O6mocdepa, SKOCUCTEMA, MHUHEpAJIbHBIC
yI0OpeHUsl, MUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEJIbHbBIE BEIIECTRA.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbBTATHBI OCBOEHHUSA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'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  TMO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIlUMd U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKHM B KU3HU
COBPEMEHHOI'0 0O0IIEeCTBa, CIIOCOOHOCTH BJAJETh JIOCTOBEPHON HHGPOpMAIUCH O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 yCTPONCTBE MUpa U 0OIIECTBRA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEJCTABICHUS O COIMAJbHBIX HOPMax M MpaBUJIaX MEXIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHBE, KOMMYHHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
0JIE3HOM, y9eOHOMCCIIeI0BATEICKOM, TBOPUSCKON M IPYTUX BUJIAX ICSITEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOH COBMECTHOW JEATEIHHOCTH TIPU BBIMOJHCHUHU
y4eOHBIX, TI03HABATEIbHBIX 3a7]a4, BBIMOJIHEHUH XUMHYECKUX DSKCIEPUMEHTOB,
CO3JIJaHUH YUYEOHBIX TPOCKTOB, CTPEMJICHHSI K B3aUMOITIOHUMAHHIO M B3aUMOITOMOIIIH
B MpoIIecce ITOM y4eOHOU JIesATEIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBE/ICHUE
U MOCTYNKH CBOUX TOBAPHUILEH C IMO3HUIMU HPABCTBEHHBIX U IMPABOBBIX HOPM C
Y4ETOM OCO3HAHHUSI NTOCIEACTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIMUE COBPEMEHHOMY YPOBHIO pPAa3BUTUs HAYKH W COCTABIISIOIINE
OCHOBY Il IOHMMAHUS CYIIHOCTA HAayYHON KapTUHBI MUpa, IpeAcTaBieHUs o0
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOAMMBIE Ji1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB W SIBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOl, MOCTYIMHBIMH TEXHUYECKUMHU CpEACTBAMHU HH()OPMAITMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHUIO, JH0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOCKTHOW W  HCCIEAOBATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPABICHHOCTH W YPOBHS OOydYCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3HAHUE TOCIEIACTBUH U
HENPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHSI AIKOTOJISI, HAPKOTHKOB, KYPEHUS),
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,
yBaOXCHHE K TPY/y U pe3yJIbTaTaM TPYAOBOM JACATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  NMPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIOHKCHHUS 00pa30oBaHus C YIETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIEeIHON MPodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSL HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) 9KOJTIOrM4eCKOro BOCIIUTAHUS

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 COOJIIOICHHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAK)KE B CUTYAIUsX,
YIPOKAIOIINX 3/IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUU, IS
pELIeHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, IS TOBBIICHHS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W MyTeH UX pEeIIeHUs TMOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC OHATHS (3aKOH, TEOPHS, TPUHIIHII,
rurnore3a, (akrt, cucTemMa, TMPOIECC, OSKCIEPUMEHT U JPYroe.), KOTOphIe
WCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpEIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



HAay4YHOW KapTUHE MHUpPA, U YHUBEPCAIbHbIC YUeOHBIC JCHCTBUA (IT03HABATEILHBIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 0OECHeunBalOT (POpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO M OCYUIECTBICHHUIO Yy4eOHOMN
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMN: PAaCKPBIBATh CMBICI XUMHYECKUX MOHITHH (BBIAEISATH HUX XapaKTepHbIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSITHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBEHHBIE CBSI3U MEXIYy OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarpeIMEeTHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOJIb3YEMbIC B XHUMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHE
XUMHYECKOW peakiy — MpU peHIeHUH y4eOHO-TI03HABATENIbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh U XapaKTEpHU30BaTh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CJIEICTBEHHBbIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHUE MCIOJIb30BaTh IOCTABJICHHBIE BOINPOCHI B Kay€CTBE HHCTPYMEHTA
MO3HAHUS, 4 TAKXKE B KAYECTBE OCHOBHI /11 (POPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaOMIoAaTh 3a XOJOM IpoIliecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOMpaTh, aHATW3UPOBATH W HWHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPAaBOYHBIC
nocodbusi, pecypcol MHTepHeTa), KPUTUYECKU OIICHUBATH MNPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



yMEHHE NPHUMEHSITh Pa3jINMYHbIE METOJAbl M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu u
WUIIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH popMaMu rpauKui U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IMPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe ydeOHbIe 1eficTBHUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B XO€ hanora u (MiH) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMol Tembl, (HOPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEIHHOM
NESTENbHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTaxX; JeNaTh MPE3eHTAINI0
PE3YJIHTATOB BBHIMOJHEHUS XMMUYECKOI0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
1ab0paTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATENIbCKOM  NIESATENIBHOCTH  NPU  PEIICHUU
BO3HUKAIONIUX MpPOOJIeM Ha OCHOBE Yy4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3uiuil (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIUSI
COBMECTHBIX JCHCTBHUI, ONpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE y4eOHbIE NeHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee »(HEeKTUBHBIE CTIOCOOBI PEIIeHHs] YICOHBIX H
IIO3HABATEIBHBIX 3aJa4, CaMOCTOSTEIBHO COCTABJIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOI'O pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMUCS HAy4YHbIE€ 3HAHUSA, YMEHUS H CIOCOOBI



JNEUCTBUM, BUIBI JIEITEIBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETAlUU, TPEOOPa30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX
CUTyaIusX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSTHN: aTOM, MOJIEKYIa,
XUMHYECKUN D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISipHasi macca, KOJMYEeCTBO BELIECTBA, MOJb, MOJSpHas macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJ, KHUCJIOTa, OCHOBaHHUE, COJIb, DJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCJICHUS, XMMHYECKasi peaxius, KiacCUuPuKamus peakiuil: peakiuu
COCMHEHUs, PpEeaKIUU Pa3JIOKEHUs, pPEeaKIUu 3aMelIeHUs, PEeaKIuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIMH, TEIUIOBOM 3P(DEKT peakinu,
AJIpO aToMa, JIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalb, paguyc aToma,
XUMUYECKasi CBs3b, MOJIIPHAsI U HEMOJspHAs KOBaJE€HTHAsl CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacCTBOpP, MaccoBas JOJis1 BeIIeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

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

e ONpENETSATh BAJICHTHOCTH ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUMN 10
dopMynaMm, BHI XHUMHYECKOW CBs3U (KOBaJICHTHAass W WOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJIMYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuoamueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YU€HHs], 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [MOHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpynma)», Mansie u
OOmNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabnuie «llepuonnueckas cucrema xumudeckux osaementoB J[. .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



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

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEaKUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHbBIX KJIACCOB, MOJTBEPXkAasi ONUMCAHUE MPUMEPAMU MOJEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

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

BBIUUCISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO
XUMHYECKOMN peaKilny;

NPUMEHSTH OCHOBHBIE OIEpaIlUi MBICTUTEIBHON e TENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMAaTHU3aluio, Kiaccupukamuio,
BBISIBJICHUE TPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3Y4Y€HHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUH, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUS — HAONIOIEHHE, W3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUJIaM MOJIb30BAHUS XUMHUUECKOM TOCYA0H U 1abopaTOpHBIM
obopy/ioBaHMEM, a TaK)Ke TMpaBWIaM OOpallleHHs] C BeEIIeCTBAMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIECTB
(BolopoZla W KHCJIOpOJAA), NPUTOTOBICHUIO PAaCTBOPOB C OMpPEAEIEHHOMN
MacCOBOW J0JIEM pPacTBOPEHHOTO BEIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMHYECKUE SKCIEPUMEHTHI 10 PACIO3HABAaHUI PAacTBOPOB IIEJIOYEN H
KUCJIOT ¢ MOMOIIbIO MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U ApYyrHe).

K xonmy oOydenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIIECTBO, BaJE€HTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIysi, XUMUIECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XUMHYECKOE paBHOBEcHE, OOpaTUMblE U



HEOOpaTUMBbIE pEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMHYECKas CBSI3b (koBaJIEHTHAS, VMOHHAaA,
METAJTUYECKasl ), KpUCTAIUTMYECKas PEIIETKA, KOPPO3UsI METAIIOB, CIJIABbI,
CKOPOCTh XMMHUYECKOU peakIuu, MpeAebHO JOMYyCTUMAasl KOHIEHTpAIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
IPUMEHSATH 3TH MOHSITHUS NPU ONMUCAHUM BEIIECTB U UX MIPEBPaICHU;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISi COCTaBjieHUs Gopmyl
BEIIECTB M YPABHEHUN XUMUUYECKUX PEAKIIUIA;

OTPENIENIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3u (KOBaJICHTHAs, WOHHAs, MeTajuIM4ecKas) B HEOPraHHMYEeCKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTaHWYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUYECKOMN
PEMETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbich [lepuognueckoro 3akona J[. U. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHME: OINMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHas mnoarpymnna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Maneie U OoJibIIME TEPHOJBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS 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 COCIMHEHUH B MpeJeiax MajblX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOEHHUS UX AaTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHMYECKUE BEIECTBa,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHUIO CTETICHEH OKHCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YpPaBHEHUS DJICKTPOJIUTUYECKOW JIUCCOLUMAIMU  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YypaBHEHHUS peakiuil, MOATBEPKAAIUX CYIIECTBOBAaHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHiA
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIHii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUN B Pa3THMYHBIX
YCTIOBHSIX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [OJIF0 XHUMHYECKOTO »JJIeMEeHTa 1o (opMylie COeIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHAYECKON peaKinu;

COOJTIOIaTh TIPaBHJIA TIOJIB30BAHMS XUMUYECKOU MOCYAO0N U IaOOpaTOPHBIM
o0opynoBaHWEM, a TakKe TpaBuiaa oOpalleHHs C BEIIECTBAMHU B
COOTBETCTBHH C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTTBITOB IO TIOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIESCTB
(aMMMaKa M yriaeKucsoro rasa);

NPOBOJIUTH PEAKIINH, TOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATh OMNBITHBIM IYTEM XJIOPHI-, OPOMHUI-, HOAHI-,
kapOoHat-, docdar-, cunukar-, cynbhar-, THIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSITH OCHOBHBIE OIE€paIlii MBICTUTEIBHON JEATENHbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IEHIE, CUCTEeMATU3AIIHIO, BHISBICHHE IPUIMHHO-
CJIEICTBEHHBIX CBA3€H — JJI M3YYECHHs] CBOWCTB BEIIECTB M XHUMHYECKUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0eHuE,
U3MEepeHne, MOICIMPOBAaHNE, SKCIIEPUMEHT (PEaIbHbI U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIIACC
KoaundecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
Paszgea 1. IlepBoHavajibHble XUMHYECKHE TOHATHS
XuMusg — BakHas 00J1acTh
1.1 eCTeCTBOSHaHVH ﬂH 5 2 https://m.eds00.ru/A3R9T4T6X
MPAKTUYECKOU JIeATeTLHOCTH
YyeJoBeKa
B
1.2 CHLECTRA 1 XHMUHECKHE 15 1 https://m.edsoo.ru/JOM9V8V8D
peakuuu
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
B .K T e
2.1 O3AYX. BHCTOPOA. LIOATH 6 https://m.edsoo.ru/Q5A8K5W8Y
00 oxcuaax
Bopopon. [lonsitue o
2.2 8 1 https://m.edso0.ru/C4H8K6T8E
KHCJIOTaX U COJIAX
Boga. P LTI
2.3 O/t TacTBopel. LIOHATHE 5 1 1 https://m.edso0.ru/F1X701B0Q
00 OCHOBaHMAX
OCHOBHBI€E KJIaCCHI
24 HEOPraHUYECKUX 11 1 1 https://m.edsoo0.ru/L3F4R7GOT
COeIUHEHUU
Hroro no paszneny 30



https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T

Pasnen 3. llepuoauyecknii 3akon u Illepuoanyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknumn

[Iepnoanueckuil 3aK0H U
[Iepnoanueckas cucrema
3.1 XUMHYECKHX AJIEMEHTOB /J[. 7
U. MenneneeBa. Ctpoenue
aToma

https://m.edso00.ru/C911K8POM

XUMHYECKASA CBA3b.
OKHUCIINUTEIILHO-

3.2 8 2 https://m.edsoo.ru/W8COT2E7K
BOCCTAHOBUTCJIBHBIC
peaknuu
Hroro mo pazgeny 15
PesepBHOE Bpems 3 https://m.edsoo.ru/A3F7K3G1G

OBIIEE KOJIMYECTBO YACOB

I10 ITIPOTPAMME 08 >



https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/A3F7K3G1G

9 KUIIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (PPOBbHIE)
Konrpoasubie | IlpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
Pa3nes 1. BemecTBo  XuMHuyeckme peakuun
[ToBTOpEHUE OneHue 3HaHUM
11 PTOPCHIE H YITIYDIICHIE SHAMHH 5) 1 https://m.edso00.ru/GOM5W9J3T
OCHOBHBIX pa3/IesioB Kypca 8 Kjacca
OCHOBHBIE 3aKOHOMEPHOCTH ec
1.2 N p XUMHHCCIIX 4 https://m.eds00.ru/R3Z29Q6G4G
peakuuit
C) .
1.3 JICKTPOJITHACORA JHCCOIHATIE 8 1 1 https://m.edsoo.ru/D5R5V404A
XUMHUYECKUE PEAKIIMU B pacTBOPAX
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/JILI M UX COeANHEHHUS
06
2.1 T4 XapARTCPHCTIIA XMMHHECRIX 4 1 https://m.edsoo.ru/FOWINIF5V
sneMeHToB VIIA-rpynmnsl. ['anorenst
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 https://m.edso00.ru/S7L7MIL7S
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A3oT, pochop u 7 1 https://m.edsoo.ru/A6 Y9S6H4U
UX COEAMHEHHUS
OO1ast XapakTepUCTUKAa XMMUYECKUX
2.4 aneMeHToB [VA-rpynnsl. Yraepoa u 8 1 2 https://m.edso0.ru/Q2W5H2K5Y
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y

Pazgen 3. MeTa/uIbl M UX COeANHEHUS

3.1 OO0mue croiicTBa METAIIOB 4 https://m.edso00.ru/C1C6H6T2M
3.2 Baxueiimme MeTauibl U KX COSTUHCHUS 16 https://m.edsoo.ru/I8G6J7R9U
Wroro mo pazueny 20
Pasnen 4. Xumus u okpy»aiomnias cpeaa
B
4.1 CIUCCTRA 1 MATCPHAIIN B KU3HH 3 https://m.edso0.ru/Z3S8T1Q8K
YeloBeKa
Hroro mo pazueny 3
PezepBHoe Bpemst 3 https://m.edsoo.ru/N2U7H3F8A
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A

IHOYPOYHOE IINTAHUPOBAHHUE

8 KNIACC
Koan4yecTBO 4acoB
Ne Tema vDoKa K I Mara DJIeKTpOHHbIe LU poBbIe
n/n P Bceero OHTPOILHBIC PAKTIHECKHE HU3yUYeHus: o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTsI
[Ipenmer xumuu. Poss xumun B
1 JKM3HH YejaoBeKa. Tena u 1 luenens https://m.edso00.ru/J4C2V8M9V
BEIIECTBA
2 TIoHATHE 0 METONAX TIOSHAHNA B 1 1 Henmens https://m.edso0.ru/P108A5C6T
XUMHH
[IpakTnueckas padora Ne 1
«[IpaBuna paboTsl B
3 abopaTOpPUH U MPUEMBI 1 2 "Henmens https://m.edso0.ru/O5G3EOD8Y
oOpareHus ¢ 1ab0paTOPHBIM
000pyTOBaHUEM
4 "IMCTEIE BEINECTBA M CMECH. . 1 2 Henens https://m.edsoo.ru/X1A2E3M8R
CriocoOnlI pasneneHus cMmecei
[IpakTrueckas padora Ne 2
5 «Pazpenenue cuece (1a . 1 3 "Hepens https://m.edsoo.ru/R6W6Z8F9X
MIpUMEPE OYNCTKH ITOBAPEHHOMN
COJIH)»
6 ATOMBI U MOJIEKYJIBI 1 3 Henens https://m.edsoo.ru/J7R108H1L
XHUMHUYECKHUE IICMEHTHBI. 3HAKU
7 (CMMBOJIBI) XUMHUYECKUX 1 4 nenens https://m.edsoo.ru/W3U6Q6D7W
2JICMEHTOB
8 [IpocThie U CI0KHBIE BENIECTBA 1 4 genens https://m.edsoo.ru/H2W7W8P3A
9 ATOMHO-MOJIEKYJIIPHOE YUYEHHUE 1 5 Henens https://m.edsoo.ru/EOD1L5NIN
19 | 3axom mocTosHcTsa coctasa 1 5 Hezenst https://m.eds00.ru/I3Y2G1RAC

BellecTB. XuMudeckas Gopmyia.



https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/I3Y2G1R4C

BanentHocTh, aTOMOB
XUMHYECKHUX DJIEMEHTOB

11

OrtHOCHUTEIbHAd aTOMHAs Macca.
OTtHocuTenbHast MOJIEKYIsIpHAs
macca

6 Henensa

https://m.edsoo.ru/FOIN3S0A9I

12

MaccoBas 107151 XUMHYECKOTO
3JIEMEHTA B COCIMHEHUH

6 Henens

https://m.edsoo.ru/J6 AQW4P1J

13

Kommnuectso BemntecTsa. Moub.
MognspHas macca

7 Henens

https://m.edso00.ru/C2J5K415X

14

duznueckre 1 XUMHUYIECKHE
SIBIIeHUS. XUMHUYecKas pEaKknus

7 Henens

https://m.edso00.ru/S2R3H7N6C

15

[Ipu3Haku n ycmoBus
MIPOTEKAHUS] XUMUYECKHUX
peakuui

8 Hemens

https://m.edsoo0.ru/Z3F4A8K60

16

3aKOH COXpaHEHHUsI MacChl
BeIeCcTB. XUMUUECKHUE
ypaBHEHUS

8 Henemns

https://m.edsoo.ru/P7V8A5Z3D

17

Brranciaenus KOJIM4YECTBA, MaCChbl
BCIICCTBA I10 YPAaBHCHUAM
XUMHUYCCKUX pCaKHI/Iﬁ

9 Henensa

https://m.edsoo.ru/W9S8Y 7727

18

Knaccugukanus XuMHIecKux
peakimii (CoeMHEHMS,
pa3IoKEHUs, 3aMCIICHHUS,
oOMeHa)

9 Henens

https://m.edsoo.ru/KOP1L4R1W

19

M. B. JIoMOHOCOB — y4€HBIii-
sHImKIoneaucT. O0o0eHne U
CHCTEMATH3alIMs 3HAHUI

10 Hemens

https://m.edso0.ru/C2T2E6W6V

20

KonTtponpHas padota Nel mo
Teme «BelecTBa 1 XuMHU4eCKHe
peakuum»

10 Henens

https://m.edsoo.ru/D6E9Q4E9H



https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H

21

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucinopox — anemeHt
u npoctoe BeniecTBo. O30H

11 "Henensa

https://m.edsoo.ru/M6A7YOW7S

22

Ou3nUecKue 1 XUMUIECKHE
CBOMCTBa KHCJIOPOAA (peaKkLu
okucieHus, ropeaue). [lonarue
00 okcuaax

11 "Henensa

https://m.eds00.ru/O0Q4H1U5T

23

CriocoOblI MOTy4eHHs] KUCIOPoaa
B 1abopaTtopuu u
MIPOMBIIIIIEHHOCTH. [IprMeHeHue
KHCJIOpOa

12 Henens

https://m.edsoo.ru/F8Q2D2X3H

24

TennoBoit a3 ekt xumuueckoin
peaxkiuuu, IoOHATHE O
TEPMOXHUMHYECKOM yYpaBHEHHH,
9K30- U SHJOTEPMUYECKHUX
peaKumIx

12 Henens

https://m.edsoo.ru/Z6H4G9D8W

25

Torumgo (HedTh, yroas u
MeTaH). 3arps3HeHUE BO3/IyXa,
CrocOOBI €ro MpeIoTBPAIICHUS

13 "Henena

https://m.edsoo.ru/Y2Y4M4H1B

26

[IpakTruueckast pabota Ne 3 o
teme «llomydenue u cobupanue
KHCIIOPO/1a, U3yYEHUE ero
CBOWCTB»

13 "Henena

https://m.edsoo.ru/J2X0T0AOD

27

Bonmopon — aneMeHT u mpocToe
BelecTBo. Haxoxnenune B
MIpUPOJIe

14 uenens

https://m.edsoo.ru/I8D2B5D7A

28

Du3ndecKue 1 XUMHIECKUE
CBOMCTBa BOJIOPOJA.
IIpuMeHeHue Boropoaa

14 Henens

https://m.edso00.ru/Q0A7R7W60

29

IloHsATHE O KHCIIOTaX U COJISIX

15 Henens

https://m.edsoo.ru/N711U1E4J

30

Crnioco6bl mosryyeHus BOAOPOaa B
nabopaTopuu

15 Henensa

https://m.edsoo.ru/F4W6U50Q50



https://m.edsoo.ru/M6A7Y0W7S
https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q

31

[Ipaktuyeckas padora Ne 4 o
teme «llonmydenue u cobupanue
BOJIOPOJIa, H3YYECHHUE €T
CBOMCTB»

16 Henens

https://m.edsoo.ru/A8D2B602Z

32

MonsipHblii 00bEM Ta30B. 3aKOH
ABoraapo

16 Hemens

https://m.edsoo.ru/W4Y1W4W8C

33

Brrunciaenust 00néma,
KOJIMYECTBA BEIECTBA r'a3a 1o
€r0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA WM 00BEMY

17 "Henens

https://m.edsoo.ru/LOW2K908I

34

Brrunciaenus 006MOB ra3oB MO
YPaBHEHHIO PEaKIIUU Ha OCHOBE
3aKOHA 00BEMHBIX OTHOILIECHUH
ra3oB

17 Henensa

https://m.edsoo.ru/M7G2D2E3H

35

dusznueckre 1 XUMHUYIECKUE
CBOMCTBA BOJIBI

18 Henena

https://m.edsoo.ru/F3S5H7H9U

36

Cocras ocHoBanui. [loustue 00
WHMKATOpaXx

18 Henena

https://m.edsoo.ru/1I9M1C5U8J

37

Bona xak pacTBOpHUTEIb.
HacrlimieHHbie 1 HEHACHIIICHHBIE
pacTtBopsl. MaccoBast 10J14
BEII[ECTBA B PACTBOPE

19 Henena

https://m.edsoo.ru/S7Z0N3W2D

38

[IpakTuueckas pabora Ne 5 o
teMe «lIpuroroBnenue
PacTBOPOB C ONpPEAETEHHON
MAacCOBOM JI0JIEH pacTBOPEHHOTO
BEILIECTBA»

19 Henensa

https://m.edsoo.ru/LOV7U6I16H

39

KonTtponsHas padota Ne2 mo
teme «Kucnopoa. Bonopo.
Bona»

20 Henens

https://m.edso0.ru/Y3C8C9C8Z

40

OKcHapl: COCTaB,
KIaccu(uKaIus, HOMEHKIIATypa

20 wenens

https://m.edsoo.ru/D1A6N2BIL



https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/D1A6N2B9L

41

[Tony4yenue u xummu4eckue
CBOMCTBA KUCIIOTHBIX, OCHOBHBIX
1 aM(pOTEPHBIX OKCHIOB

21 uwenens

https://m.edsoo.ru/ESUSH1W8V

42

OcHOBaHUS: COCTaB,
maccmbnxauna, HOMCHKJIaTypa

21 wenens

https://m.edsoo.ru/C9Z0EIN8V

43

HonyquHe U XUMHYCCKHUC
CBOMCTBA OCHOBaHUH

22 Henens

https://m.edsoo.ru/\W5V208K1E

44

KwucmoTsr: cocTas,
KJ'IaCCI/I(bI/IKaIII/ISI, HOMCHKJ'IaTypa

22 Henens

https://m.edsoo.ru/F4P2A0C3V

45

HonyquHe U XUMHNUYECCKHUEC
CBOMCTBA KUCJIOT

23 Henens

https://m.edsoo.ru/B5C1L3L6M

46

Conu (cpenHue): HOMEHKIIATypa,
CHOCOObI TOJTY4YEeHHUS,
XUMHUYECKHE CBOMCTBA

23 Henens

https://m.edso0.ru/J4B9Q5E1X

47

[TpakTuueckas padota Ne 6.
Pemenne skcnepuMeHTATBHBIX
3a1a4 1o teme «OCHOBHBIC
KJIaCChl HEOPTraHUYECKUX
COEIUHEHUI

24 wenens

https://m.edsoo.ru/E9X4K8F7W

48

I'eHeTn4eckas CBSI3b MEXKITY
KJIacCCaMH HEOPraHUYECKUX
COEeqUHEHNN

24 uenens

https://m.edsoo.ru/HOU5D6A0C

49

O000I11IeHNE U CUCTEMATH3ALMSI
3HAHUU

25 uenens

https://m.edso0.ru/Q6GIN5L4B

50

Kontponsnas pabora Ne3 mo
TeMe "OCHOBHBIE KJIACCHI
HEOPraHUYeCKNX COCAMHEHUI"

25 uenens

https://m.edsoo.ru/W6J7L5I5P

51

IlepBble MOMBITKI
KJ1acCU(UKAIUN XUMHUYECKUX
aneMeHTOoB. [lonsATue o rpymnmnax
CXOJHBIX IEMEHTOB

26 Henend

https://m.edsoo.ru/R4S7TM4M9ON



https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N

52

Ilepnoanueckuil 3aK0H U
IIepuoanueckas cucrema
XUMUYECKnX deMeHToB J1. 1.
MeneneeBa

26 Henens

https://m.edsoo.ru/A1B9F0V6C

53

[lepuonsl, rpynmsl, HOATPYIIIEI

27 uenens

https://m.edsoo.ru/W30116R2U

54

Crpoenue atomoB. CoctaB
aTOMHBIX siaep. M30TOmB!

27 wenens

https://m.edso00.ru/C9Q90773C

55

CrpoeHue 3/IeKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB
[Tepnoanueckoit cucremsr /1. U.
MenneneeBa

28 wenens

https://m.edsoo.ru/O0F6Y5C8B

56

XapakTepucTUKa XUMHAYECKOTO
AJIEMEHTA TI0 €ro MOJIOKEHUIO B
[Tepnoanueckoii cucreme J1. M.
Meunneneena

28 Henensd

https://m.edsoo.ru/A9C319Z5W

57

3nauenue [leproandeckoro
3aKOHA IS Pa3BUTHS HAYKH U
npaktuku. /1. 1. MenaeneeB —
y4€HBIH, TIEJaror 1 rpakIaHuH

29 Henensa

https://m.edsoo.ru/K3531400V

58

PeszepBHbIit ypok. O600mIEeHre 1
cUCTeMaTu3alus 3HaHU /
Bcepoccuiickas npoBepoyHast
pabota

29 uenens

https://m.edsoo.ru/BO9V1I14W6A

59

Kontponsnas pabora Ne4 mo
teme «CTpoeHue aToma.
XuMuyeckasi CBsI3bY /
Bcepocculickas npoBepoyHas
pabota

30 Henensa

https://m.edsoo.ru/L2L4K005Q

60

aﬂeKTpOOTpI/IHaTCJ'ILHOCTI)
AaTOMOB XMMHWYCCKHX SJICMCHTOB

30 Henens

https://m.edso0.ru/S6R802X9B

61

HMoHHas xuMuueckas CBI3b

31 Henensa

https://m.edso00.ru/R201T6L4S



https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/L2L4K0O5Q
https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S

KoBanenrnas nouspHas

62 1 31 memens https://m.edso0.ru/GI9N4H4J6F
XUMHUUYCCKaAs CBA3b

g3 | KoBalCHTHAs HENOAPHAA 1 32 Hezens https://m.eds00.ru/R5Q417S5K
XUMHUUYCCKaAsA CBA3b

64 CreneHb OKUCIECHUS 1 32 Henens https://m.eds00.ru/S8U900D4B

g5 | OKMCIHTEIBHO- 1 33 Hemens https://m.eds00.ru/KOW2Q5Y1C
BOCCTAHOBUTCIIBHBIC peaKHI/II/I

66 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 33 gemens https://m.edsoo.ru/M3D0P4C9Y
PesepBubiit ypok. O60011eHNE 1

67 CHCTCMaTH3ATIHA SHAHMH TIO TEME 1 34 genens https://m.edso0.ru/S2R4S8M7N
«CtpoeHue aToma. XUMHYECKast
CBSI3b»

68 PesepHbiii ypox. O6O6£HeHHe 1 1 34 nenmens https://m.edso0.ru/S1IR1B1L6Q
cHUCTeMaTH3aIlNsl 3HAHUI

OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S1R1B1L6Q

9 KUIIACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

[lepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema
XUMHUYeCcKnX dyeMeHToB J1. 1.
MeneneeBa

lHenens

https://m.edsoo.ru/W4Y5P2F9X

3aKOHOMEPHOCTHU B U3MEHEHUU
CBOWCTB XUMHUYECKHX DJIEMEHTOB
IIEPBBIX TPEX NEPUOT0B

1 "emens

https://m.edsoo.ru/V8K9C1C4R

Knaccudukanus 1 HOMeHKIaTypa
HEOpPraHUYECKUX BELIECTB

2 "Hexens

https://m.edso00.ru/Q9Y1Y7Z00

Bunnl xXuMuueckoil CBS3U U THIIEI
KPUCTAUIMYECKUX PEMIETOK

2 Hexens

https://m.edsoo.ru/R9T4R3J2H

KonTtponpHas padota Nel o teme
«IToBTOpeHue u yriyOneHne 3HaHUI
OCHOBHBIX pa3zesioB Kypca 8
KJ1accay

3 Henensa

https://m.edsoo.ru/R3U4P4C6M

KJ'IaCCI/I(bI/IKaL[I/ISI XUMHNYCCKUX
peaKLII/Iﬁ 110 pa3JIMYHbIM ITPU3HAKaAM

3 Henensa

https://m.edsoo.ru/H6L.106U8O

ITonsarue o CKOPOCTH XUMHWYECKOH
PCaKIuu. IlonsiTHE O TOMOT'CHHBIX U
I'CTCPOICHHBIX PCAKIUAX

4 uenens

https://m.edsoo.ru/Y8B8U8O4I

IloHsATHE O XUMHYECKOM
PaBHOBCCHU. CDaKTOpBI, BIIHAOIINUC
Ha CKOPOCTb XHMHUYECKOH pCakuun u
ITOJIOXKCHHUEC XUMHUYCCKOI'O
PAaBHOBCCHA

4 Henens

https://m.edso0.ru/S5K8G2A3K

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxkiuu

5 Henens

https://m.edsoo.ru/G9K901B1A



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/S5K8G2A3K
https://m.edsoo.ru/G9K9O1B1A

10

Teopus dIEKTPOIUTHIECKOU
mucconpanuyu. CuibHbIE U cllabble
JIEKTPOJIUTHI

5 "Henens

https://m.edsoo.ru/BOO3F108F

11

HoHHBIE ypaBHEHHUsI peaKIUi

6 Henensa

https://m.edsoo.ru/HIN3L8Y7G

12

XUMHUYECKUE CBOMCTBA KUCIOT U
OCHOBAHUH B CBETE MPEACTABICHUIN
00 2JIEKTPOJIUTUYECKOU
JUCCOIMAIINA

6 Henens

https://m.edso00.ru/T3G0X4B9l

13

XUMHUYeCKHe CBOMCTBA COJICH B
CBETE MpeJCTaBlIeHU 00
IEKTPOJIUTHICCKON TUCCOITUAITTT

7 Henens

https://m.edso00.ru/S1P2W30Q2V

14

[TonsiTue o ruapoIU3e coei

7 Henens

https://m.edso00.ru/X90Q4S7R5D

15

O000I11IEHNE U CUCTEMATHA3 AN
3HAHUI

8 Hemens

https://m.edsoo.ru/B3H9Q0WON

16

[TpakTuueckas padota Ne 1.
«PenreHne 3KkcrieprUMEHTATBHBIX
331249

8 Henens

https://m.edsoo.ru/Y2C9IM4K4K

17

KontponbHas padoTta No2 o teme
«DNEKTPOIUTUYECKAs TUCCOIHALIHSL.
XUMUYECKHE PEeaKlIUU B pacTBOPax»

9 "Henena

https://m.edsoo.ru/A3E5Y1KA4F

18

OO01as XapakTepUCTUKa raJIOreHOB.
XUMUYECKHE CBOMCTBA HA TIpUMEpe
XJI0pa

9 Henena

https://m.edsoo.ru/L9Q3U2Z0U

19

XmopoBojiopoa. CoJisiHast KHCIIOTA,
XMUMHYECKHE CBOMCTBA, MOJIyUYeHHE,
IIPUMCHCHHE

10 Hemensa

https://m.edsoo.ru/\VOY2L8YO0S

20

IIpaktuyeckas padora Ne 2 o reme
«[TomyyeHue COJIIHON KUCIIOTHI,
HU3yYECHUE €€ CBOUCTBY

10 HEnens

https://m.edsoo.ru/\V405C7J3Y

21

Brrunciaenus mo YpaBHCHUAM
XUMHUYCCKUX peaKuHﬁ, €CJI1 OAUH U3
PCarcHTOB J1daH B H30BITKE

11 Henens

https://m.edsoo.ru/R8R0OJIL5A



https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A

22

OO1mas xapakTepuCTHKA HIEMEHTOB
VIA-rpynmel

11 Henensa

https://m.edsoo.ru/UsK5E8DOV

23

AnoTporHble MOAU(UKALIIY CEPHI.
Haxoxnenue cepbl u €€ coelMHEeHU N
B Npupoe. XUMHUYECKHE CBOMCTBA
cepel

12 "Henens

https://m.edsoo.ru/P8X9L2R2Y

24

CepoBoa0po1, CTPOCHHUE,
(1)I/I3I/II-IGCKI/IC U XUMHUYCCKHUEC
CBOICTBA

12 Henens

https://m.edsoo.ru/D1K1F5U6P

25

Oxcuppl cepbl. CepHast KMCIIOTA,
(buznuecknue 1 XuMU4ecKue
CBOWCTBA, IPUMEHEHNE

13 Henensa

https://m.edsoo0.ru/K2C0D1Y5W

26

XUMUYECKUE PEAKIIUH, JISKAIUE B
OCHOBE TIPOMBIIICHHOTO Croco0a
MOJIYYE€HHS] CEPHOM KUCIIOTBHI.
XHUMHUYECKOE 3arpsi3HEHNE
OKpYKalolleH cpelibl COCTUHEHUSIMU
cephl

13 Henensa

https://m.edsoo.ru/V6V8J252H

27

Brruucnenne maccoBoil 1oau
BBIXO0/Ia ITPOJIYKTA PEAKITUN

14 wenens

https://m.edsoo.ru/T5H5M5C6Q

28

OO01ast XapaKTepUCTUKA SIIEMEHTOB
VA-rpynnsl. A3or,
pacnpocTpaHeHue B MpUpoe,
(buznyeckue 1 XuMU4ecKue
CBOMCTBA

14 uenens

https://m.edsoo.ru/J9X6K5E5P

29

AmMuak, ero pusnueckue u
XUMUYECKUE CBOWCTBA, MOTYyYEHUE U
MIPUMEHEHHE

15 Henens

https://m.edsoo.ru/A2J3E515U

30

IIpaktuyeckas padora Ne 3 o reme
«[lony4yeHne ammuaka, u3ydeHue
€ro CBOMCTB)

15 Henens

https://m.edsoo.ru/H8A8A5G8V



https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V

31

A30THas KuCIOTa, € Pu3nuecKue u
XMMUYECKUE CBONMCTBA

16 Hemens

https://m.edsoo.ru/A4S5F4U0OM

32

Hcnonp30oBaHne HUTPATOB U COJEH
aMMOHWSI B KQ4eCTBE MUHEPATHHBIX
ynoopenuit. Xummuaeckoe
3arps3HEHNE OKPYKAIOIEH Cpe/Ibl
COCJIMHEHUSIMH a30Ta

16 Hemens

https://m.edso00.ru/G7Y4Q1J6P

33

®docdop. Oxcua pocdopa (V) u
dbocdhopHas kucnoTa, GU3NIECKUE U
XUMHUYECKUE CBOMCTBA, MOJTYYCHUE

17 uenens

https://m.edso0.ru/Q5B0G1N3R

34

Ucnonb3oBanue pocdaTtos B
KadecTBE MUHEPATbHBIX YI0OPSHU.
3arps3HeHnEe IPUPOJHOUN CpeIbl
dbocdaramu

17 Henensa

https://m.edsoo.ru/M4G5H1P30

35

VYriepon, pacpocTpaHeHUE B
npupo/ie, GU3NIecKue u
XUMHUYECKHE CBOMCTBA

18 Henensa

https://m.edsoo.ru/A9C8F1A4|

36

Oxcunel yriaepona, ux Gpu3muecKue u
XUMUYECKHUE CBOMCTBA.
DKoyorn4YecKue mpoOIeMsl,
CBsI3aHHBIE C OKcHaoM yrieponaa (IV)

18 Henensa

https://m.edsoo.ru/P6U7M4K9T

37

VYronpHas KHCI0Ta U €€ COJn

19 Henensa

https://m.edsoo.ru/T501S0F1T

38

[IpakTnueckas pabota Ne 4 o Teme
"[lomyueHue yriaekuciioro rasa.
KauecTtBenHnas peakuus Ha
KapOoHaT-UOH"

19 Henens

https://m.edsoo.ru/P6WIW6A4C

39

HepBOHaLIaJ'ILHLIC MOHATHS 00
OpraHU4YC€CKUX BCHIECCTBAX KAK O
COCAMHCHUAX YIJICpoa

20 Henens

https://m.edso0.ru/G506H6X1E

40

erMHPIfI 1 €r0 COCAMHCHUA

20 Henens

https://m.edsoo.ru/S2F3Z4G3N

41

[IpakTtuyeckas padora Ne 5.
Perenune skcriepuMeHTaIbHBIX

21 wenens

https://m.edsoo.ru/Y8B8R2E1J



https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R
https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J

3a71a4 110 TeMe «Baxueimue
HEMETAIILI U UX COSIUHEHUI

42

KonTtposnsHas padota Ne3 mo teme
«BaxxHen1e HeMeTauIbl U UX
COETMHEHU S

21 wenens

https://m.edsoo.ru/K1E4W5F5D

43

OO01as XxapakTepucTUKa
XUMUYECKUX DJIEMEHTOB —
MeTaJuioB. MeTtaiuinueckas CBsI3b U
MeTaJUTMYecKasi KpUCTaIMuecKast
pemérka. Gu3nyeckre CBOMCTBa
METaJIJIOB

22 Henens

https://m.edso0.ru/Q5M8X3Z6L

44

XHWMHUYECKUE CBOMCTBA METAJUIOB.
DIEKTPOXUMHUYECKUIN P
HaIpsDKEHUH METaJUIOB

22 "Henensd

https://m.edso0.ru/M7G0OF6W6K

45

OO6mme cnocoObl MOTydeHUS
meTtamioB. CraBel. Beranucnenns no
YpaBHEHUSM XUMUUYECKHUX PEAKITUH,
€CJIM OJIMH U3 PEareHTOB COJICPIKHUT
MIpUMECH

23 Henensd

https://m.edsoo.ru/F9S7U4G5C

46

IlonsaTue o KOppO31uHu METAJIJIOB

23 Henensd

https://m.edsoo.ru/U4T6B8L6C

47

Illenounbpie METaJIIbI

24 uenens

https://m.edsoo.ru/ESNOF6H7A

48

OKcHIBI ¥ THAPOKCUIBI HATPUS U
KaJns

24 uenens

https://m.edsoo.ru/Q5F4A8Z0U

49

IlenouyHO3eMEIbHBIE METAJIbI —
KaJIbIIMA U Mardui

25 uenens

https://m.edsoo.ru/R9G4H2L5S

50

Baxxueiiine coe qUHEHUS KaIbIIH

25 "Henens

https://m.edsoo.ru/B5B6SO0F6R

51

O0001IeHNE U cCUCTEMATU3 AU
3HaHUHI

26 Henend

https://m.edsoo.ru/Z8S2E1Y6W

52

JKEcTKOCTh BOIBI M CIIOCOOEI €8
yCTpaHEHUS

26 Henend

https://m.edsoo.ru/U4F1V1P9K



https://m.edsoo.ru/K1E4W5F5D
https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K

53

[Ipaktuyeckas padora Ne 6 o reme
"YKEcTkoCTh BOABI U METO/IBI €€
ycTpaHeHus"

27 "uenens

https://m.edsoo.ru/T6EQU2I3W

54

AroMUHUN

27 "uenens

https://m.edso0.ru/0O2U1T4S00

55

AmoTepHBIC CBOWCTBA OKCHJIA U
TUJIPOKCHUIA

28 Henmens

https://m.edso0.ru/T7Z619U3S

56

Keieso

28 Henens

https://m.edsoo.ru/12R0K4COE

57

OKCI/I)II)I, THAPOKCUABI U COJIN
xenesa (II) u xxeneza (I111)

29 "wenens

https://m.edsoo0.ru/U2B913V0Q

58

O000I1IEHNE U CUCTEMATU3 AN
3HAHUI

29 Henens

https://m.edsoo.ru/\W6NOH8L 7X

59

[IpakTueckas padora Ne 7.
PeIHeHI/Ie 3KCHepI/IMeHTaJ'II)HI)IX
3a7a4 1o teme «BakHelniue
METAJIJIBI U KX COSTUHECHUS

30 Henmens

https://m.edso0.ru/J1IMA4T7L4X

60

Brruucienus mo ypaBHEHHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
peareHTOB JIaH B U30BITKE WIIH
COJICPXKUT IPUMECH. Berancienus
MacCOBOM JIOJIM BBIXOJIa TIPOIyKTa
peaKiumn

30 Henensa

https://m.edsoo.ru/F2G001Y0OK

61

O000I11IeHNE U CUCTEMATH3ALMSI
3HAHUH

31 Henensa

https://m.edsoo.ru/W9FSE9L5N

62

KounTtponsnas pabora Ne4 mo teme
«Baxueiilue MeTamibl 1 UX
COEJIMHEHUS

31 Henensa

https://m.edsoo.ru/F1IEOK9H7N

63

BemectBa u MaTepuajibl B
MOBCEIHEBHOM JKHU3HU YEJI0BEKa

32 Henens

https://m.edsoo.ru/T4P9U7D4B

64

XUMHUYECKOE 3arps3HEHUE
OKpYXarollen cpebl

32 Henens

https://m.edso0.ru/COU700M3X

65

Ponp xumMuu B peUICHUN
OKOJIOTHYCCKHX HpOGJ’ICM

33 Hemens

https://m.edso0.ru/K9X9A8TOM



https://m.edsoo.ru/T6E9U2I3W
https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/W6N0H8L7X
https://m.edsoo.ru/J1M4T7L4X
https://m.edsoo.ru/F2G0O1Y0K
https://m.edsoo.ru/W9F8E9L5N
https://m.edsoo.ru/F1E0K9H7N
https://m.edsoo.ru/T4P9U7D4B
https://m.edsoo.ru/C0U7O0M3X
https://m.edsoo.ru/K9X9A8T0M

PesepBHeiit ypok. O600mIeHNE 1

66 " 1 33 memensa | https://m.edsoo.ru/T5K5V6J3C
cucreMaTuni3aluda 3HaHUU

g7 | Pesepsibid ypok. O6oOmenme n 1 34 menenst | https://m.edsoo.ru/Y2B8CAH2E
cucreMaTrni3anuda 3HaHUU

6g | PesepeHblii ypok. Obobmenne n 1 34 menens | https://m.edsoo.ru/B3PIR2T3V
cucreMaTrni3anuda 3HaHUU
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[TPOTPAMME



https://m.edsoo.ru/T5K5V6J3C
https://m.edsoo.ru/Y2B8C4H2E
https://m.edsoo.ru/B3P1R2T3V

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

8 KJIACC
Kon .
DOBEDSIEMOL0 IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
POBEP o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOTI'0 00111eTr0 00pa30BaHus
pe3yJabTara
1 ITo teme: «llepBoHaYanbHBIE XUMUYECKUE TOHATHUS»
pacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX TMOHATHI: aTOM, MOJIEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIECTBO, CIIOKHOE BEIECTBO, CMECHh
(omHOpOIHAS U HEOJHOPOHAS ), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca,
1.1 MaccoBasi JI0JIsl XAMUYECKOTO AJIEMEHTa B COSTMHEHUH, MOJISIPHBINA 00BEM,
XUMUYECKasl peakiusi, KjIacCU(pUKAIUSI PEaKIuid: peaklnu COSIUHEHUS,
peaKIMy Pa3IoKEHUs, PEaKIUh 3aMEIIeHUs, Peakiui OOMeHa, DK30- U
SHAOTEPMHUUYECKHUE pEeaKlIMH, TEIIoBOH HPQEeKT peakuuu, pacTBop,
MaccoBasi J10JIs BelecTBa (TIPOIEHTHAs KOHIICHTPAIUsI) B PaCTBOPE
12 WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX MOHATHH U
' MPUMEHSTH 3TH TIOHATHS TP OTIMCAHUH BEIIECTB M UX MPEBPAIICHUIN
13 WCIIOJb30BaTh XHMHYECKYI0 CHMBOJIUKY JJIsi COCTaBJICHHS (Hopmyn
) BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIHI
14 pPacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHUS! MAacChl BEIIECTB, IMOCTOSHCTBA
' COCTaBa, aTOMHO-MOJICKYJIIPHOTO YU€HHs, 3aKOHa ABOTAIPO
1.5 OTPENICTISATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
16 KIacCH(UIIMPOBATh XUMHUYECKHE peaknuu (M0 YHCIy U COCTaBy
' YYacTBYIOIIHMX B PEAKIIMHU BEIIECTB, M0 TEIIOBOMY (D DeKTy)
1.7 BBIYUCIISITH OTHOCHTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAcCChI BEIIIECTB
18 BBIYMCIISITh MAacCOBYIO JIOJIFO XHMHYECKOTO 3JieMeHTa Io QopMmysie
) COEIMHEHMS,
1.9 BBIYHMCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 OPUMEHSTh E€CTECTBEHHOHAYYHbIE METOJbl TMO3HAHWUS — HaOIIOJCHHE,
' HU3MEPEHHE, MOJICITMPOBAHNE, SKCIIEPUMEHT (pCaJIbHBIN U MBICIICHHBIN )
2 ITo Teme: «BaxHeimme npeacTaBUTEeNId HEOPraHUIECKUX BEIESCTBY
21 pPacKphIBaTh CMBICI OCHOBHBIX XMMHYECKUX TOHSATHUH: OKCHJI, KHCIIOTA,
' OCHOBAaHMHE, COJIb
29 ONpeNeNsATh MPUHAUICKHOCTh BEIIECTB K OMNPEAEIEHHOMY Kiaccy
' coeJMHEeHuH 1o Gopmynam
2.3 KJ1acCU(UIIMPOBATh HEOPTaHMUECKUE BEIECTBA
XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOWMCTBA BEIIECTB
2.4 pa3IMYHBIX KJIACCOB, MOATBEP:K/1asl ONMMCAHUE TPUMEPAMU MOJIEKYISIPHBIX
ypaBHEHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA
MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOTO
2.5 COCTaBa, BO3MOXKHOCTH TMPOTEKAHHS XUMHUYECKHX NPEBpAIICHUA B
Pa3TUYHBIX YCIOBUSIX




2.6

CIEAOBaTh  MpaBUJaM  I[OJb30BAaHUS  XUMUYECKOW  MOCYIOM U
1a00paTopHBEIM 000pY/ZIOBaHHWEM, a TaKKE IpaBHIaM OOpaIICHHS C
BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIHMSAMH IO BBINOJIHEHUIO
7a00paTOPHBIX XMMHUYECKUX OTBITOB MO TMOJYYCHHIO U COOMpPAHHUIO
ra3oo0pa3HbIX BelleCTB (BOJOPOAA W KHUCJIOPOJa), HPUTOTOBICHHIO
pacTBOPOB C ONMPEAECIEHHON MACCOBOM JOJIE pacTBOPEHHOTO BELIECTBA,
IUIAHUPOBaTh W TNPOBOAWUTH  XUMHYECKHE  OKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C TIOMOIIBIO HHIHUKATOPOB
(;makmyc, GpeHondrarenH, METUIOPAHXK U APYTHE)

2.7

IIPOBOJIUTH PACYETHI 10 YPABHEHUIO XUMHYECKON PEaKLIUH

I[Io Teme: «llepuommueckuii 3axkoH u Ilepmoauueckas cucrema
xumudeckux onementoB JI. W. MenneneeBa. CrpoeHHE aTOMOB.
Xumunueckas cBs3b. OKUCIUTENBLHO-BOCCTAHOBUTEILHBIE PECaAKIIUN»

3.1

PaCKpheIBaTb CMBICII OCHOBHBIX XHMMHYCCKHX TIOHSATHH: AApO aroma,
JNIEKTPOHHBIA CJIOM aToMa, aroMHas opOuTalb, paguyc aroma,
XUMHUYECKasd CBA3b, IMOJIApHAd W HCMNOJIKIPHAd KOBAJICHTHAsA CBA3b,
OJICKTPOOTPUIATCIbHOCTG, HOHHAA CBA3b, MOH, KATUOH, aHUOH, CTCIICHb
OKUCJICHUA

3.2

K.]'IaCCI/I(l)I/IHI/IpOBaTI) XUMHNYECKHUE IJIEMCHTBI

3.3

OTMCBHIBATh M XapakTepu3oBaTh Tabmuunyio Gopmy Ilepuoandeckoit
CUCTEMBbI XHWMHWYCCKUX DJJICMCHTOB: pa3iMd4aTb IIOHATHUA «TJIaBHAA
noarpymnma (Arpymnma)» u «rmobounas nmoarpymnmna (brpymnmna)y, «manbie» u
«OOJIBIIINEY TIEPUOIBI

3.4

packpbiBaTh cMbicn  [lepuogmueckoro 3akona J[.M. Mengeneena:
JEMOHCTPUPOBaTh TMOHMMAaHUE MEPUOJAUYECKON 3aBUCHUMOCTU CBOMCTB
XMMHUYECKUX 3JIEMEHTOB OT UX noJioxkeHus B [lepuonnyeckoii cucreme

3.5

COOTHOCHUTH 0003HAYEHUS, KOTOPbIE UMEIOTCs B Tabuie «llepronnueckas
cucremMa XuMmudeckux siemMeHtoB J[.M. MenaeneeBay ¢ 4YHCIOBBIMU
XapaKTEPUCTHKAMU CTPOCHHS aTOMOB XHUMHYECKHX JJIEMEHTOB (COCTaB U
3apsa  sAnupa, oOIIee YHCIO JJICKTPOHOB M paclpeneiieHue HuX II0
AIIEKTPOHHBIM CJIOSIM)

3.6

ONpCACIIATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCAUMHECHUAX

3.7

OIIPCAC/IAThL BHU/ XUMHUYECKOM CBSI3H (KOB&HCHTH&H nu I/IOHHaﬂ) B
HCOPIraHNMYCCKUX COCINHCHHAX

9 KJIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1

IIo Teme: «BeliecTBo 1 XUMHYECKast pcaKkuus»

1.1

PacCKpbIBaATb CMBICII OCHOBHBIX XHUMHUUYCCKUX MMOHSATHM: pacTBop,
OJICKTPOJIUTBI, HEIJICKTPOJUTHI, JJICKTPOJIUTHUYCCKAA AUCCOLUAlNA,
pCakiiui HOHHOTO O6MeHa, KaTajn3aTop, XUMHYCCKOC pPABHOBECCHUC,
O6paTI/IMLIC n HCO6paTI/IMLIe pcaKkiuu,
OKHCIIMTCIBbHOBOCCTAHOBHUTCIIbHBIC pcaKknuuu, OKHCIIUTCIIb,
BOCCTAaHOBHUTCIIb, OKHCJICHHUEC u BOCCTAaHOBJICHHC, AJUI0TpoIIu,
aM(bOTepHOCTL, XUMHWYCCKas CBA3b (I(OBaJ'ICHTHaSI, HOHHAas,




METAJUIMYECKas), KpUCTAJUIMYECKass pemérka, CIUlaBbl, CKOPOCTb
XUMHYECKON peaKuu

1.2

WILUTIOCTPUPOBATEL B3aMMOCBA3b OCHOBHBIX XHMMHUYCCKUX NOHATHH |
IMPUMCHATH 5TU NOHATUA IMTPHU OITMCAHNUU BCIICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJIATh YPAaBHEHHUS DJEKTPOJUTHUUECKON IUCCOLMALMH KUCIOT,
LICJIOYEH W COJIEH, IOJHBIE M COKpAIEHHBIE YPaBHEHHs pEaKLUH
MOHHOTO 0OMEHa

1.4

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUi
HOCPEJCTBOM COCTABJIEHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKkMi

1.5

IIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMHYECKOM pEeaKIU

IIo Ttemam: «Hemeramnsl m wux COCAUHECHUA» U «Metanael B WX
COCAUMHCHUA»

2.1

XapaKTepU30BaTh (OMUCHIBATH) OOMIUE U CHEIUPUISCKHE XUMUUYECKUE
CBOWCTBA TPOCTHIX M CIIOKHBIX BEIIECTB, MOJATBEPXKIasi OIMUCAHUE
MpUMepaMu MOJIEKYJIIPHBIX W HOHHBIX YpaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKINi

2.2

COCTaBJISITh YPABHEHHS PEAKIW, MOATBEPKAAIOUIUX CYIIECTBOBAHUE
TEHETHYECKOM CBSI3M MEXY BEIIECTBAMHU PA3IMYHBIX KJIACCOB

2.3

MPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHS,
BO3MOKHOCTH TPOTEKAHUS XMUMHUYECKHX MPEBPAIICHUNA B Pa3IMYHBIX
YCIIOBHSIX

2.4

ClIeZIoBaTh  MpaBWJIaM  IIOJIB30BaHUS ~ XUMHUYECKOW  TOCYIOW W
nabopaTOpHBIM O0OPYJOBaHWEM, a TaKXe IpaBuUjaM OOpalIeHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHMSIMH IO BBITOJHEHHIO
7a00paTOPHBIX XMMHUYECKHX OIBITOB 1O TMOJYYCHHIO W COOMPAHHIO
ra3000pa3HBIX BEMIECTB (aMMHUAKa M YTIIEKHCIIOTO Ta3a)

2.5

OPOBOAMTH  PEAKIMH, MOJITBEPXKIAIONINEe KAuyeCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PAaClO3HABATh OMBITHBIM IYTEM XJIOPUI-, OPOMHUI,
uoaun, kapooHar, gocdart, cunukar, cyabdar, FTHAPOKCUINOHBI, KATHOHBI
aMMOHMSI, MOHBl HM3yYEHHBIX METaJUIOB, MPHCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB

[To Teme: «XuUMUS 1 OKpYKAIOIIAsl CpeIar»

3.1

paCKpbIBaTb CMBbBICII OCHOBHBIX XHMHYCCKUX TTOHSTUM: HHK BCIICCTBA,
KOPpO3usad MCTAJJIOB

3.2

IPUMEHSTh OCHOBHBIE OTIEPAIIMU MBICIIUTESILHON JIEITEILHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMATH3aIMi0, BBISBICHHUC
NPUYHHHO-CJICICTBCHHBIX CBS3€H — ISl M3YYCHHUSI CBOWCTB BELIECTB W
XMMHUYECKUX PEaKIHMi; €CTeCTBEHHOHAyYHbIE METOJbl TO3HAHUS —
HaOI0IeHNe, U3MEpPEeHHe, MOJIEIIMPOBAHNE, SKCIIEPUMEHT (pealbHbI U
MBICIICHHBIN )




INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATHA

1.1

[Ipenmer xumun. Pons XuMHUM B )KU3HU YEJIOBEKA. XUMHS B CHCTEME HayK.
Tena u BemecTBa. @U3NUYECKUE CBOWCTBA BEIIECTB. ATperaTHOE COCTOSTHUE

BCIICCTB

1.2

IlonsTHE O METOJaX ITO3HAHUS B XUMUH. Ywucteie B€HOICCTBA 1 CMECH. Cnoco0n1

pa3aeieHus: cMecen

1.3

ATOMBI © MOJICKYIJIBI. Xnmudueckre dieMeHTE.. CHMBOJIBI XHMHYECKUX

a51eMeHTOB. [IpocThie U c10XkHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

Xumunyeckas popMyina. BaleHTHOCTh aTOMOB XUMHUECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA  CcocTaBa  BemlecTB. OTHOCHTENbHAass  aTOMHAs — Macca.
OtHocuTenbHas MOJIEKyJIsIpHass Macca. MaccoBas J0J1 XMMHYECKOIO

9JIEMCHTA B COCAMHCHNU

1.5

KonunuectBo BemectBa. Mosib. Mosisipas Mmacca. B3auMOCBsI3b KOJIMYECTBA,
Macchl M 4YHCa CTPYKTYpPHBIX €IMHHUIl BemiecTBa. Pacué€rel mo Qopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

Ou3nyecKkue U XUMHUYECKHE ABIICHUS. XUMHUUYECKash Peakius U e€ MpU3HaKH.
3aKOH  COXpaHEHHMS  MacChl  BEIIECTB.  XUMHYECKHE  YpaBHEHHUS.
Knaccudpukanuss XuMUYecKMX  peakiuil  (CoelMHEHUs,  pa3JIoXKeHUs,

3aMeIIeHus, 0OMeHa)

1.7

XUMUYECKUN DKCIEPUMEHT: 3HAKOMCTBO € XHMHUYECKOW MOCYIOH, C
npaBujIaMy pabOThHI B Ja00OpaTOPUU B TPUEMAMHU 0O0paIIeHUs € JJA00PaTOPHBIM
o0opy/noBaHHEM, H3yde€HHE U ONucaHue (PU3NYECKHX CBOWCTB 00paslioB
HEOpPraHMYECKUX BEIIEeCTB, HaOmoaeHue ¢usnueckux (IJIaBICHHE BOCKa,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KUIIEHUE U KOHICHCAUs BOJbI) U
XUMHYECKUX (TOpeHHe CBeYM, MPOKAIMBAaHUE MEJHOW IMPOBOJIOKH,
B3aUMOJICCTBHE Meja C KHUCIOTOW) SIBIICHWM, HAOJIOJCHHE WM OIHCaHUE
OPU3HAKOB TMPOTEKAaHUsS XUMHUYECKHX peakiui (pasjoxeHHe caxapa,
B3aUMOJICHCTBUE CEPHOWM KHUCIOTBI C XJIOpPUAOM Oapus, pas3loKEeHUE

ruapokcuaa meau(1l) mpu HarpeBanuu, B3auMoICHCTBHE Kelle3a C paCTBOPOM




comu Memu(Il), m3ydeHuwe cnocoOOB pasaeneHus cmeceld (C MOMOIIBIO
Maruura, (WIbTPOBAaHHE, BHIIAPUBAHHE, TUCTWUISALMSA, XpoMaTorpadusi),
MPOBEJICHUE OYMCTKA T[MOBAPCHHOW COJIM, HAONIOJACHHE W ONUCAaHUE
PE3yNIbTaTOB TPOBEJCHHS OIBITA, WUIIOCTPUPYIOIIETO 3aKOH COXpPaHCHUS

MAacchbl, CO3/1aHUE MOJIENIeH MOJIEKYI (IIapOCTEPHKHEBBIX )

Baxwueline npeacTaBUTeNIM HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech rasoB. CocraB Bo3ayxa. Kucnopoa — anmeMeHT u mpoctoe
BemiecTBO. HaxokeHne Kuciaopoaa B mMpupoje, pU3nuecKue U XUMUIECKHE
cBoiicTBa (peakuuu ropenusi). Oxcunapl. [Ipumenenne xucnopoga. CrocoOb
MOJIy4eHHs KUCIIOpoJa B JIAOOpaTOpuu M MpOMBIIIIeHHOCTH. Kpyrosopor

KHcopoa B mpupoae. O30H — alyioTponHast MoAU(UKALIMS KUCIOpoaa

2.2

TeroBoil 3¢pdekT XuMHUecKoN peakluHu, TEPMOXUMHUYECKUE YpaBHEHMS,
9K30- ¥ DHJIOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojib U METaH. 3arps3HEHUE

BO3/yXa, YCWJICHHE TTApHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CIIOsI

2.3

Bomopox — aneMeHT u mpocToe BemecTBo. HaxokneHue Boopoia B IpUPO/IE,
¢bu3nueckre M XUMHYECKHE CBOMCTBA, NMPUMEHEHHE, CIIOCOObI MOITy4EeHHSI.

Kuciote! 1 conu

2.4

Monspabiii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM ypaBHEHHSIM

2.5

dusznyeckue cBoiicTBa Boabl. Boaa kak pacTBopurenb. PacTBOpEIL
Hacelimiennblie 1 HeHACHIIIEHHBIE PAaCTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast foyi1 BemiecTBa B pacTBOpe. XHUMHUYECKHE CBOICTBA BOJbI.
OcHoBanus. Pons pacTBOpoB B mpHpojie U B KM3HHU denoBeka. Kpyrosopor
BOJbl B IMpHpoje. 3arps3HEHHE NpUpPOAHBIX BoJA. OxpaHa M OYMCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus neopranuueckux coemuHeHuid. Oxcuapl. Knaccuduxarus
OKCHJOB: cojeoOpa3yroiue (OCHOBHbBIE, KHUCIOTHbIE, aM(OTepHBIE) W
HeconieoOpazyromue. Homenknarypa okcuaoB. dusznueckue U XUMHUYECKUE

CBOMCTBA OKCHUJIOB. HOJ’Iy‘IeHI/Ie OKCHUJIOB

2.7

OcnoBanus. Kiaccudukanus ocCHOBaHMA: HIENOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnknatypa ocHoBaHuM. PU3NYECKUE U XUMUYECKHE CBOIICTBA

ocHoBaHui. [loyuenne ocHOBaHUM

2.8

Kucnotel. Knaccudpukanus kucnor. Homenknatypa kucinot. Ousnyeckue u
XUMHYECKHE cBoOiicTBa KHUCHOT. Pan aktmBHocTH MeTaiioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT




2.9

Conu. Homenknarypa comneil. @u3nyeckue U XMMHUYECKHUE CBOMCTBA COJICH.

[Tonydyenue coien

2.10

I'enernueckas CBI3b MCKAY KJIaCCaMH HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

211

XHWMHUYECKUN OJKCIEPUMEHT: Ka4eCTBEHHOE OIPENEICHUE COJep KaHus
KHCJIOpOJia B BO3JyX€e, MOJy4eHHE, COOMpaHUe, paclio3HaBaHUE U U3Y4YEHUE
CBOMCTB KUCJIOPOJa, HAOJI0ICHIE B3aUMO/IEHCTBUS BEIIECTB C KUCIOPOJIOM U
yCIIOBUSI BOSHUKHOBEHUS U IPEKpaIleHus] ropeHust (Ioxapa), 03HaKOMJICHUE
c oOpa3namMu OKCHJIOB M ONMCAaHME HMX CBOICTB, MOJydyeHue, cobupaHue,
pacrno3HaBaHUE M M3Yy4y€HHE CBOWCTB BOJOpOJa (FOpEHHUE), B3aUMOJIECHCTBHE
BOJOpOJIa  C OKCHJIOM meau(Il) (BO3MOKHO HCIOJIb30BaHUE
BHIEOMATEpHasIoOB), HAOIIOAEHHE O0pa3I0B BEIIECTB KOJIUYECTBOM | MOJIb,
HCCIIEIOBAaHUE OCOOEHHOCTEH pacTBOpPEHHs] BEHIECTB C  pa3iIMYHOMI
pacTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C OMNPENCTEHHON MaCCOBOMU
JIOJIE pacTBOPEHHOTO BEIIECTBA, B3aMMOJECHCTBHE BOJBI C METaJNIAMU
(matpueM u KajbiieM) (BO3MOJKHO WCIIOJIb30BaHUE BUICOMATEPHAIIOB),
OTIpeJIeNIieHue PacTBOPOB KHUCJIOT M MIENOYEeH C MOMOIIbIO HWHIUKATOPOB,
uccienoBaHue 0Opas3lOB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KJAcCOB,
HaOO/IeHUe W3MEHEHUS OKpAacKd HMHAWKATOPOB B PACTBOPAX KHUCIOT U
nienoue, u3ydenune B3anmojercteus okcuaa meau(ll) ¢ pactBopom cepHoi
KHCIIOTBI, KHUCIOT C MeETalJlaMH, peakiuil HeWTpaau3aluu, TMOoJIy4YeHue
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOTO MeTaljia JPYTrUM U3
pacTBopa COJH, pelIeHHe SKCIIEPUMEHTANBHBIX 3a/1a4 10 Teme «BakHelme

KJIaCCbl HCOPIraHUYCCKHUX CO@I[I/IHCHI/II\/'I»

[Tepuoanueckuii 3akoH u [lepuoandeckasi cucreMa XMUMUYECKUX AJIEMEHTOB
J.N. Menaeneea. CTpoeHre aTOMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIIHHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITNH

3.1

[lepBpie MONBITKM KJIacCHUPUKAIMM XUMHUYECKUX dJeMeHTOB. lloHsatue o
TPYIIAaxX CXOJHBIX 3JIEMEHTOB (IIEOYHBbIC M IIEIIOYHO3EMENIbHbIE METaJLIbI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPble 00pa3yloT am(oTepHBIE

OKCHUIBbI U TUAPOKCHUIBI

3.2

[lepuoanueckuit 3akoH. [lepmoanueckas cucTeMa XHMHUYECKHX 3JEMEHTOB
J.N. MengeneeBa. KopoTkonepuonHas M JIMHHONEPUOJHAS (HOPMBI
[lepuonnueckort cucrempl xuMuueckux a3nemeHToB J[.M. MeHnneneesa.
[lepuoast u rpynmnbl. OU3UUECKUl CMBICI HNOPSIKOBOIO HOMEpPA, HOMEPOB

nepuoJa v rpyuIibl 3JICMCHTA




3.3

Crpoenue aromoB. CoctaB aTOMHBIX siziep. M3otonel. DnexTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aToMOB TMepBBIX 20 XMMHUYECKHX DIIEMEHTOB
ITepunoaunueckoii cucremsl .M. MenneneeBa. XapakrepucTuka XUMUYECKOTO

3JIEMEHTA MO €ro nojoxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUsl pajuyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METAJUIMYECKMX M HEMETAUIMYECKUX CBOWCTB IO IpylIaM U IEPHOJAM.
3nauenue Ilepuoanueckoro 3akoHa u Ileproanyueckoil cucTeMbl XUMUYECKUX
AJIEMEHTOB ISl pa3BUTHS Haykd W npakTtuku. .M. MenaeneeB — y4€Hblil u

IpakIaHUH

3.5

Xumnueckasi CcBa3b. KoBajeHTHast (MOJsipHAss ¢ HEMOJISIPHAS)  CBSI3b.

SHGKTPOOTPI/IIIaTeJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

CreneHb OKHCJICHHUA. OKHCIUTETFHOBOCCTAHOBUTEILHBIC pEaKkIuu.

Hpoueccm OKHCJICHHS B BOCCTaHOBIICHHSI. OKHUCIIMTEIIN 1 BOCCTAHOBUTECIIN

3.7

XUMUYECKUN SKCIIEPUMEHT: H3yuyeHHEe O00pa3loB BEIIECTB METAIOB U
HEMETAJUIOB, B3aMMOJICHCTBHE THJIPOKCUAA IIUHKA C pacTBOpaMU KHUCIOT U
LIEJI0YEH, TPOBECHHUE OIBITOB, MWIIIOCTPUPYIOIUX TPUMEPBI OKUCIUTEIIBHO -

BOCCTaHOBUTEJbHBIX peakiuil (ropeHue, peakluy pa3ioxKeHus, COeAUHEHNS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO U XUMHUYCCKaA pCaKusl. HOBTOpeHI/IC

1.1

Hepnozmqecm/lﬁ 3aKOH. HCpI/IOI[I/I‘ICCKaH CHCTEMa XHMMHYCCKHX 3J3JICMCHTOB
I[I/I Menpaeneena. CTpOGHI/Ie aTOMOB. 3aKOHOMepHOCTI/I B N3MEHEHMH CBOMICTB
XUMHUYCCKUX OJJCMCHTOB IICPBBLIX TpéX nepuoaoB, Kallvsda, KaJIbIUA M HX
COCIMHEHUNM B COOTBETCTBUM C IOJIOKCHUEM DJIEMEHTOB B HepHOﬂHqGCKOﬁ

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOGHI/Ie BEIIIECTBA: BHUJBl XUMHYECKOM CBSA3H. THIIBI KpUCTAITNINYCCKUX
peH_IéTOK, 3aBHCUMOCTh CBOMCTB BEIIeCTBa OT THUIIA KpHCTaHHquCKOﬁ
peHléTKI/I M BHJAa XHMHUYECKOM CBSI3H. K.]'IaCCI/I(l)I/IKaI_II/IH U HOMCHKIIaTypa
HCOPraHN4YCCKUX BCLICCTB (MC)KI[YHapOI[HaSI 151 TpI/IBI/IaJ'ILHaH). XUMHYECKHUE
CBOMCTBA BCIICCTB, OTHOCAIIUXCSA K Pa3JIMYHBIM KJIaCCaM HCOPraHUYCCKUX

COeﬂHHeHHﬁ, IFCHCTUYCCKAasA CBA3b HCOPTraHNYCCKUX BCIICCTB




1.3

Knaccugukamms XuMU4eCKUX peakuuil Mo pa3IuuHbIM MPU3HAKaM (110 YUCITY
U COCTaBY y4YaCTBYIOIIMX B PEAKLMU BELIECTB, MO TEIIOBOMY 3¢ dekry, mo
U3MEHEHHUIO CTEIIEHEH OKUCIIEHUSI XUMHUIESCKUX 3JIEMCHTOB, II0 O6paTI/IMOCTI/I,
0 Y4YacTHUIO KaTaju3aTopa). OK30- U DHIOTCPMHYECKHE PEaKIIHH,

TCPMOXUMHUYCCKUEC YPABHCHUA. IlousTue o CKOpPOCTH XUMHYCCKOMN pCaKkuuun

1.4

[TonsiTne 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusx. [lonarue o
TOMOTE€HHBIX M TETepOreHHbIX peakuusax. [loHsaTme o XuMHUEecKOM
paBHOBecuHM. DaKTOpPBI, BIMAIOIIME HAa CKOPOCTh XMUMHUYECKOM pEaKkUWH M

ITOJIOKCHUEC XUMHUYCCKOTI'O paBHOBECH A

1.5

OKHCANTENbHO-BOCCTAHOBUTENBHBIE  PEAKIUH,  AJIEKTPOHHBIA  OayaHC
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHON  peakiuu. CocTaBieHHE YpaBHEHMM
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUM C HCIOJIB30BAHUEM METO/Ia

AJIEKTPOHHOTO OajaHca

1.6

Teopust HNEKTPOIUTUIECKON JTUCCOLMALINU. DIIEKTPOIUTH U HEAIEKTPOIIUTHI.
KaTI/IOHBI, aHWoOHEL. MexaHnu3M Jucconuany BEIIECTB C Pa3IMYHbIMA BUJAMHA
XuMu4ecKou cBs3u. CteneHpb auccormanui. CHIIbHBIC U CITA0bIE DIIEKTPOTUTHI.
Peakiiuu monHoro oomMeHa. Y CIoBUsI MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa,
MOJIHBIE M COKpalléHHbIE MOHHBIE YpaBHEHMs peakiui. CBOWMCTBA KHUCIOT,
OCHOBaHMUH W COJIEl B CBETE TPEACTABJICHHA OO0 SJIEKTPOJUTUUYECKOU

nucconuanuu. KauectBeHHble peakiiny Ha HOHBI. [loHsTHE O THApOIU3E conen

1.7

XUMUYECKUN JKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISIMH KPUCTALTHYECKUX
PEIETOK HEOPraHUYECKUX BELIECTB — METAJJIOB U HEMETauloB (rpadura u
ayMasa), CJIOXHBIX BEIIECTB (XJIOpUIa HATPHS); UCCIeI0BAHUE 3aBUCHMOCTH
CKOPOCTH XHMMHMYECKON peakuuu OT BO3ICHCTBUS pPa3U4YHBIX (DaKTOPOB;
UCCIIEJIOBAaHUE  AJIEKTPOIMPOBOJHOCTH  PacTBOPOB  BEIIECTB,  Ipoliecca
JUCCOLIMAIMU  KHUCJIOT, IIenodyed M coseid (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPOBEJICHUE OMBITOB, WUIIOCTPUPYIOIIUX TPU3HAKH
NPOTEKaHUs peakuil MOHHOro oOMeHa (0Opa3oBaHUE OCaJKa, BbIICICHHE
raza, oOpa3oBaHHWE BOJbl); OMNBITOB, WUIIOCTPUPYIOIIUX  MPUMEPHI
OKUCITUTEIBHO-BOCCTAHOBUTEIbHBIX peakuuit (ropenue, peakuuu
pa3loXKEeHUs, COCAMHEHMs); PpACMO3HABAaHHE HEOPraHMYECKUX BEIIECTB C
MOMOIIIbI0 KAUECTBEHHBIX PEAKLU Ha MOHBI; PEIICHUE IKCIEPUMEHTAIbHBIX

3aaa4

Hemertannsl 1 uX coeIMHEHUS




2.1

OOmass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTernmeHu OokucieHus. CTpoeHHe W (QU3NYECKHEe CBOMCTBA
MPOCTBIX BEIIECTB — TaJION€HOB. XUMHUYECKHE CBOMCTBA Ha MpUMEpE XJopa
(B3auMoelicTBHE ¢ METalllaMi, HEMETAJUIAMHU, LIesIo4aMu). XJIOPOBOAOPO.
Consgnas KHCJIOTa, XHUMHUYCCKUC CBOfICTBa, MMOJIydC€HUEC, IIPHUMCHCHUC.
[elictBue xJjiopa W XJIOPOBOJIOPOJia Ha OpraHu3M 4eloBeka. Baxuelmue

XJIOPUABI U KX HAXOXKICHUC B IPUPOJLC

2.2

O6mas xapakrtepuctuka s3neMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbI€ cTeneH! oKucieHus. CTpoeHne 1 Gpu3nyecKue CBOMCTBa
MPOCTBIX BEIIECTB — KHUCJIOPOAA U Cepbl. AJJIOTPONHBIE MOIAU(PHUKALUU
KHCJIOpPOJia U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE,
¢usnueckue M XuMHuyeckue cBoicTBa. OKCHIABI Cepbl Kak IMpeICTaBUTENN
KHCIIOTHBIX OKCHI0B. CepHas KUCIOTa, (U3MUecKue U XUMUYECKUE CBONCTBA
(oOmMe kak mpecTaBUTeNs Kilacca KUCIOT U crenrduyeckue). XuMu4ecKue
peaxiuu, Jealiie B OCHOBE MPOMBIIIJIEHHOTO croco0a MoJIydeHUs! CepHOU
kucioTel. [Ipumenenne. Conau cepHOM KHCIOTHI, KAUECTBEHHAs] PEeaklvs Ha
cynb(dar-unoH. HaxoxaeHue cepbl u €€ COSIMHEHUI B IPUPOJC. XUMHUECKOE
3arpsi3HEHUE OKPYXKAIOUIe cpeibl COeIMHEHUSIMU Cepbl (KUCIOTHBIE JT0K]IH,

3arpsi3HeHUE BO3AyXa U BOJOEMOB), CLIOCOOBI €T0 MPeI0TBPAILEHUs

2.3

OO6mrast xapakTepucTHKa 3JeMeHTOB VA-Tpynmnbl. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapakTepHble CTENEHH OKHUCIEHHUS. A30T, paclpoCTpaHEHUE B
npupojie, pusnueckrue U XuMu4yeckue cBoiictBa. KpyroBoport a3ora B mpupoe.
AmMuak, ero ¢u3MyYecKue M XUMHUYECKHE CBONCTBA, IOJIyuY€HUE U
npumenenue. Coiin aMMOHHUA, MX (U3MYECKHE U XUMHUYECKHE CBOMNCTBA,
npuMmeHnenue. KauecTBeHHas peakiiys Ha MIOHBl aMMOHUS. A30THAasI KUCIIOTa, €€
noJiyueHue, pu3ndeckue u XuMU4ecKre CBOMCTBa (00IIMe Kak MpeICTaBUTENS
KjJacca KUCIoT W crneuuduueckue). Mcmonb3oBaHWe HUTPATOB U COJEH
aMMOHHMSI B Ka4eCTBE MUHEPATIBHBIX yNOOpEeHUH. XUMUYECKOE 3arpsi3HEHHe
OKpYKaIoIlel cpeibl COeTUHEHUSMH a30Ta (KHCIOTHBIE JOXKIH, 3arpsa3HEHHE

BO3/yXa, MOYBBI U BOJIOEMOB)

2.4

®docdop, annorponHsie MogupHuKanuu Gocdopa, pUnMUecKrue U XUMUYECKHE
cBoiictBa. Oxcua docopa(V) u dochopHas kucnora, Quzndyeckue Hu
XMMUYECKHE CBOMCTBa, mosyueHue. McnonpzoBaHue (ocdaroB B KauecTBe

MUHEPaIbHbIX YI00peHHit




2.5

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIE CTENEHW OKHUCICHUSA. YTJIEpOJ, aUIOTPOIIHBIC
MOAU(DUKAIIIK, PACIIPOCTPAHEHHUE B TPUPOJE, (U3UUECKUE M XUMHYECKUE
cBoiicTBa. Ancop6ius. KpyroBopot yriaepoaa B npupojae. OKCHIIBI yTiiepoa,
X (U3NYECKUE U XUMHYECKHE CBOMCTBA, JEHCTBHE HA JKMBHIE OPTaHHU3MEI,
MOJTy4eHUE U IPUMEHEHHUE. JKOJIOTUIECKUE IPOOIIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona(IV); runoresa rino0asbHOTO TOTEIUICHUS KIWMara; MapHUKOBBII
addekr. YronpHas KucIoTa W e€ coid, UX (U3MYeCKHe W XUMUYCCKUE
CBOWCTBA, TOJydeHHE W NMpUMeHeHne. KauecTBeHHas peakiusi Ha KapOOHAaT-
nonsl. Vcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIILICHHOCTH |

CEJILCKOM XO3IUCTBE

2.6

HepBOHaLIaJ'II)HI)IG MOHATHS 00 OpPraHn4YCCKUX BCHICCTBAX KaK O COCAMHCHUAX
yriepoja (MeTaH, 3TaH, ATUJIEH, alETWJICH, JTaHOJ, TVIMLEPUH, YKCyCHas
kucnota). Ux coctaB m xumuueckoe crpoeHue. [loHsaTne o OGMOIOTHYECKH
BAXXHBIX BCIICCTBAX: XHpaAX, 6em<ax, yYrjeBoJax — M HMX POJU B XKHU3HU
yeloBeKa. MarepuaibHOe €IMHCTBO OpPraHMYeCKUX U HEOPraHMYeCKHUX

COEeIUHEHNN

2.7

Kpemuwuii, ero ¢usnueckue W XUMHUYECKUE CBOWCTBA, IMOJIY4YCHUE U
npumeHenne. CoennHeHUs] KpeMHusi B mpupoje. O0mue npeacraBieHus oo
okcugie kpemuuA(IV) u kpemHueBoit kucinore. CHIMKATBI, UX UCIIOJIb30BAHUE
B ObITy, MeIOUIIMHE, TMPOMBIIUIEHHOCTH. BaxHeime CcTpouTenbHbIE
MaTepuaibl: KepaMuKa, CTEKJIO, IIeMeHT, 0eToH, >keie300eToH. I[IpoGiiembl
0€30MacHOTO HUCMOJIb30BAHUS CTPOUTEIBHBIX MaTepHaliOB B IOBCEIHEBHOI

KHU3HHU

2.8

XUMHUYECKUM SKCIICPUMCHT:. HU3YUCHUC 06pa3u013 HCOPraHMYCCKUX BCIICCTB,
CBOMCTB COJISIHOM KHCJIOTBI; ITPOBCACHNC KaYCCTBCHHBIX peaKum“I Ha XJIOpUAa-
HOHBbI H Ha6J'IIOI[€HI/IC IIPHU3HAKOB HUX IPOTCKAHHUA; OIIbIThI, OTPAXKAIOIIHC
(I)I/ISI/I‘IGCKI/IG 1 XMMUYECKHUE CBOMCTBA raJIoT€HOB U UX COSIMHEHU M (BOSMO)KHO
HCIIOJIb30BAHHUC BI/II[eOMaTepI/IaJ'IOB); O3HAKOMIJICHUE C 06pa3L[aMI/I XJIOpUAOB
(raJ'IOFeHI/I,[[OB); O3HAKOMJICHUE C 06pa3uaMH CEphl U e€ COoeIMHEHUSIMH
(BOSMO)KHO HUCIIOJIb30BaHUC BI/II[COMaTepI/IaJ'IOB); Ha6J'IIO,Z[CHI/Ie mponecca
O6YFJ'II/IBaHI/I$I caxapa 1nmojg JeiCcTBHEM KOHHeHTpHpOBaHHOﬁ CGpHOfI KHUCJIOTBI,
N3YUCHUEC XUMHNYCCKUX CBOMCTB p836aBJIeHHOI>'I cepHoﬁ KHUCJIOTBI, ITIPOBCACHHUC
KauyeCTBEHHOM pCakiuu Ha CyJIB(I)aT-I/IOH )51 HaGJ’IIO)ICHI/IC IIpHU3HAKa eé

NPOTCKaHUA; O3HAKOMIICHUEC C (I)I/ISI/I‘{CCKI/IMI/I CBOMCTBaMH a30Ta, ¢)oc¢)opa u




UX COEIMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE BUJCOMATEPHUAIOB), 00pa3naMu
a30THBIX U (HOCPOPHBIX yIOOpEHU; OTy4YeHne, coOUpaHue, pacrlo3HaBaHNe
U U3y4eHHE CBOMCTB aMMMaKa; MPOBEACHUE KAUYECTBEHHBIX PEAKIMi HA HOH
aMmMoHMsIT W (ochaT-MoH H W3YYCHHE NPHU3HAKOB WX NPOTEKAHUS,
B3aUMO/ICCTBUE KOHIICHTPUPOBAHHON a30THON KHCIOTHI C ME/IbIO (BO3MOKHO
UCIIOJIb30BAaHUE BHUAEOMATEPUANIOB); M3YyYEHUE MOJIENEH KPUCTAIUIMUYECKUX
peméTok anmasa, Tpadura, (QyUIepeHa; O3HAKOMIICHHE C IPOIECCOM
aZIcopOIMU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM M YCTPONUCTBOM
MPOTUBOTa3a; MOJIy4YeHHue, cCOOMpaHue, paclio3HaBaHUE M HU3Y4YEHHE CBOICTB
VIIEKUCIIOTO Tasa; MPOBEJACHUE KAYECTBEHHBIX peakinii Ha kapOoHAT- U
CUJIMKAT-UOHBl W M3y4€HHE NPHU3HAKOB HX MPOTEKAHUS; O3HAKOMIICHHE C
MPOAYKIIUEH CUIMKATHOW MPOMBINIJIEHHOCTH; PEIIEHUE IKCIIEPUMEHTATbHBIX

3a7a4 1o TeMe «BaxxkHelmue HeMeTauIbl U UX COSTUHEHU)

Merannsl 1 ux COCINHCHUA

3.1

OO0mast xapakTepuCcTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUU
nx nosioxeHus B llepumommyeckoil cucreMe XUMUYECKHX 3yieMeHTOB JI.M.
MenneneeBa u cTpoeHusa aroMoB. CTpoeHuEe MeTauioB. MeTauinieckast CBs3b
U METaJUIM4ecKass KPHUCTAUINYECKass PEIETKA. OJNEKTPOXUMUYECKUN P

HanpsHKEHUN METaIoB

3.2

dusnvecKkre 1 XUMUYECKUE CBOMCTBA METAIIOB. OO0IIHE CTIOCOOBI TTOTYICHHS
MeTasuioB. [ToHsATHE 0 KOPPO3UKM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CrutaBsl (CTajb, YyryH, JIOPATIOMUHUN, OpOH3a) M UX TPUMEHEHUE

B 6BITy " IPOMBIIIJICHHOCTH

3.3

[lenouynsle MeTaybl: MoJjiokeHue B Ilepuoanueckoil cucreMe XUMHUYECKUX
anemenToB JI.M1. MenzeneeBa; CTpo€HUE UX aTOMOB; HaXOXK/JCHHE B IPUPO/IE.
duznyecKkue U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCHJIBI
U TUAPOKCUIBI HATpHs W Kanus. lIpuMeHeHue MIeNOYHBIX METAJJIOB U HX

COEIMHEHUN

3.4

[IlemoyHo3eMeNbHBIE MeETadAbl MarHud W KaldbLUA: MOJO0XKEHHE B
[lepuonnueckont cucreMe xumuueckux dneMeHToB J[.M. Menneneesa;
CTPOEHHE UX aTOMOB; HaxOKJeHHUE B npupone. Ousznueckue U XUMUYECKUE
CBOWMCTBA MarHus M Kajbldsa. BakHeWrue coeauHEHUs Kaublus (OKCH],

TUAPOKCHU, cou). JKECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHEHHS

3.5

AIIIOMUHHI: TOJIOXKEHUE B Hepno;u/lqecxoﬁ CUCTCMC XUMHNYCCKUX JJICMCHTOB

I[I/I MeH;[eneeBa; CTPOCHUC aTOMa; HAXOXIACHUC B IIPUPOLIC. duznyeckue u




XAMUYECKHE CBOWCTBA amOMUHHS. AMQOTEpHBIE CBOIHCTBA OKCHAA U

TUAPOKCUJIA ATFOMUHUS

Keneszo: nonoxenue B [leproinueckoit cucreMme XuMUYEeCKUX 31eMeHTOB . 1.
36 MenzeneeBa; CTpoeHUE aTOMa; HaxoXkAeHHWE B mnpupone. duznueckue u

XUMUYECKHEe CBOMCTBA >kene3a. OKcuipl, THAPOKCUIbl U comu sxeneza(ll) u

xene3a(lll), ux cocra, cBOWCTBA U MOTYYCHUE

XUMHUYECKUH SKCIEPUMEHT: 03HaKOMJIEHHE C 00pa3jaMi METAJIIOB U CILJIABOB,
X (pU3NYECKMMM CBOMCTBAMHU; M3Yy4€HHUE PE3yJbTAaTOB KOPPO3UHM METAJIIOB
(BO3MOXHO HCIIOJIH30BaHNE BHJICOMATEPUAIIOB), 0CoOeHHOCTEH
B3aUMOJICHCTBUSL OKCHJA Kalbllid W HAaTpus C BOJOH (BO3MOXHO
HCII0JIb30BAHNE BUAEOMATEPUAJIOB); MCCIEA0BAHUE CBOMCTB KECTKOW BOJBI;
mpolecca TOpeHHs JKelle3a B KHUCIOpone (BO3MOXKHO HCHOJIb30BaHUE
3.7 BHJICOMATEPHAIIOB); IPU3HAKOB MPOTEKAHUS KAUeCTBEHHBIX PEAKIINH Ha HOHBI
(marnus, kanpliud, amoMuHus, uuHka, skenesa(ll) m xenesa(Ill), memu(1l);
HaOJI0/IeHNE U OTIMCAaHKE MTPOLIECCOB OKPAIlIMBAaHNUs TUIAMEHN HOHAMU HaTpus,
Kamuss W Kaublusg  (BO3MOXKHO — KCIIOJIB30BAaHME  BHJIEOMATEPHAJIOB);
uccieioBaHue aM(pOTEPHBIX CBOWCTB T'MJIPOKCUAA ATIOMHHHSA M THAPOKCHIA
LIMHKA; peIIeHNe YKCIIEPUMEHTAIBHBIX 3aJau N0 TeMe «BakHelue MeTaibl

1 UX COCIUHCHU)

4 XuUMHS ¥ OKpY>KaroIias cpeia

Hosrie MaT€purajbl U TCXHOJOTHUH. BCH_ICCTBa U MaTc€purajibl B HOBCGHHGBHOI;'I
41 JKH3HH YeJIOBEeKa. XUMHUS U 310POBEE. besomacHoe ncnoap30BaHue BCIIECTB U
XUMHNYCCKHX peaKHI/Iﬁ B 6I>ITy. HCpBaSI nmoMouib Inpru XUMHYCCKUX OXKOIrax H

OTpaBJICHUAX

OCHOBBI ~ 3KOJIOTMUECKOW  T'PaMOTHOCTH.  XUMHUYECKOE  3arps3HEHUE
42 okpyxaromeit cpest [TJIK. Ponb xumMuu B perieHnn 3K0J0THYECKUX Tpooem.
[IpupoaHble UCTOYHUKU YIIIEBOJOPOAOB (yroiib, MPHUPOAHBIA ra3, HedTb),

IMPOAYKTHI UX nepepa60TKH, HX POJIb B 6LITy " ITPOMBIIIJIICHHOCTH

43 XHUMHUYECKUMN OKCIICPUMCHT: U3YUCHUC 06p831_IOB MaTcpUualioB (CTGKJ’IO, CIIITaBbI
MCTAJIJIOB, IOJIUMEPHBIC MaTepI/IaJIBI)

INPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUA OCHOBHOI OBPA30OBATEJILHOM
IHPOI'PAMMBbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA



Kon
NpoBePSIEMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K MPeIMETHBIM pe3yJbTaTaM 06a30BOro
YPOBHSI OCBOEHHUSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl
OCHOBHOT0 0011ero oopazoBanus Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

O I[I03HAaBAaE€MOCTU SBJICHUW NPUPOJIbl, MOHHMAHUE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XMMHYECKOW HAayKu KakK 00JIaCTU COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIIed KyJabTypbl M IPAaKTHUECKON
JEATEIbHOCTH YEJIOBEKAa B  YCIOBHUAX COBPEMEHHOIO OOIIECTBa;
IIOHUMAaHHE MECTa XUMHUU CPEJIU IPYIUX €CTECTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOAAaX IMO3HAHUA, B TOM YHCJIIC SKCICPUMCHTAJIBHBIX H
TCOPCTUYCCKHUX  MCTOJaX HCCICAOBaHWA  BCHICCTB H  H3YUYCHHUA
XUMHNYECKHUX peaKquI; YMCHHUEC HUCIIOJb30BATh MOJACIIN I 00BICHECHUS
CTPOCHHA aTOMOB M MOJICKYJI

1.3

0 cdepax npodeccHoOHATHHON NEATeIbHOCTH, CBA3aHHBIX C XHUMHUEH U
COBPEMCHHBIMHN  TCXHOJIOTUSAMHU, OCHOBAHHBIMM Ha JOCTHKCHUAX
XAMHYECKOH HAyKH, YTO TIO3BOJUT OOYJarONUMCSl paccMaTpuBaTh
XUMUIO Kak cepy cBoei Oynymei mpodeccnoHanbsHON ASSITEIPHOCTU U
cenaTb OCO3HAHHBIM BBIOOP XMMHMM KaK MPO(UIBHOTO MpeaMeTa Ipu
Tepexo/ie Ha YPOBEHb CPEHET0 0011ero oopa3oBaHus

Biianenue cucteMoil XMMUYECKUX 3HAHUN U YMEHHE IPUMEHATh CUCTEMY
XUMUYECKNX 3HAHMM, KOTOpasi BKJIIFOYAET:

2.1

BOKHEHMIINE XUMHYECKUE TMOHATHUSA: XUMHUYECKUH DIIEMEHT, aToM,
MOJIEKyJa, BEIIECTBO, MPOCTOE U CII0KHOE BEIECTBO, OJHOPOIHAS U
HEOJIHOPOIHAs CMECh, OTHOCHUTEIIbHBIE ATOMHAsl U MOJIEKYJISIpHAsi Macchl,
KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAsE Macca, MOJISIPHBIA 00bEM, OKCHU]T,
KHCIIOTa, OCHOBaHHE, COJb (CpeOHsisl), XUMHUYECKash peaklus, peakiuu
COCMHEHUS, PEAKIMU Pa3JIOKEHUsI, PEaKIUH 3aMellleHusl, peaKuuu
oOMeHa, TerIoBoi APPEeKT peakiuu, IK30- U IHAOTEPMHUUECKUE PEaKIIUH,
pacTBOP, MaccoBas JI0JIs1 XUMUYECKOTO AJIEMEHTa B COSIMHEHUH, MacCOBas
JIOJISl U TIPOLIEHTHAs KOHLIEHTpAIlMsI BEIIEeCTBAa B PacTBOpE, SAPO aroma,
JNIEKTPOHHBIA CJIOW aroma, arToMHas OpOHTalnb, pajauyc aroma,
BaJICHTHOCTD, CTETleHb OKHCIICHHUS, XUMHYecKas CBSI3b,
ANEKTPOOTPHULIATEIBHOCTD, MOJISIPHAS U HEMOJISIpHAsT KOBAJIIEHTHAsSI CBA3b,
WOHHAsl CBs3b, METANIMYECKas CBs3b, KPHUCTAUIMYECKas peléTka
(aTromHas, MOHHAs, METAJUTMYECKAs], MOJICKYJISIpHAs), NUOH, KATUOH, aHHUOH,
ANEKTPOIUT U HEANEKTPOIIUT, HEKTPOIUTHIECKAS AUCCOLUAIIHS, PEAKIIUH
UOHHOTO  OOMEHAa,  OKHUCJIHUTEIbHO-BOCCTAHOBHUTEIbHBIE  PEaKIUH,
OKUCITUTENTh ¥ BOCCTAHOBUTENIb, OKHCIEHHE U BOCCTAHOBIICHHE,
ANEKTPOJIN3, XUMHUYECKOE paBHOBecHE, OOpaTuMble W HEOOpaTHMBbIE
peakiuu, CKOpOCTh XMMUYECKON peakuuu, karanuzatop, [1JIK, koppo3us
METAaJUIOB, CIUIABbI

2.2

OCHOBOIIOJIATalOlIMe 3aKOHbl XUMHMH: 3aKOH COXPAaHEHHUS Macchl,
nepuoanueckuit 3akoH [[.M. MenneneeBa, 3aKOH IOCTOSIHCTBA COCTaBa,
3aKOH ABOTaapo

2.3

TCOpUn XUMUU: ATOMHO-MOJICKYJIIpHas TCOpH, TCOpHUA
BHGKTpOHHTH‘{CCKOﬁ JUCCOoIIrManmn

Brnanenne ocHoBaMH XHUMHUYECKOM I'PaMOTHOCTH, BKJIFOYAIOIIEH




yYMEHUE MPABUIIHLHO MCIIOIB30BaTh H3yYEeHHBIC BEIIECTBA M MaTEPHAIIbI (B
TOM YHCIIE MHHEPAJIbHBIC YIOOPEHHS, METAJUIbl M CIUIABBI, MPOIYKTHI
nepepaboTKH  NPUPOIHBIX  MCTOYHUKOB  YIJIEBOAOPOAOB  (YIJid,
NpPUPOJHOTO Tras3a, He(TH) B OBITY, CEIbCKOM XO3sicTBE, Ha

31 MIPOM3BOJICTBE U TIOHUMAHUE 3HAYCHUS KUPOB, OCITKOB, YIIIEBOJOB JIJIs
OpraHm3Ma 4YeJIOBEKa; YMEHHE IPOTHO3MPOBATH BIUSHUE BEIICCTB U
XAMHYECKUX IMPOIIECCOB HA OPraHW3M 4YeJOBEKa M OKPYKAIOIIYIO
MPUPOTHYIO CPEy

39 YMECHHE HWHTETPUPOBATH XMMHYCCKHE 3HAHUS CO 3HAHUSMHU JPYTHX
y4eOHBIX NMPEMETOB
HaJIMYMe OMBITa PabOTHI C Pa3IMYHBIMU UCTOYHUKAMH WH(OPMAIUHU 110

3.3 XUMUU (HayyHas W HAy4YHO-TIOMYJISIpHAs JIMTEparypa, CJIOBapH,
CIIPABOYHUKH, HHTEPHET-PECYPCHI)
yMEeHHE OOBCKTUBHO OIICHWBATh HWH(POPMAIMIO O BEIIECTBAX, UX

3.4 MPEBPAMIEHUSAX U TPAKTHYECKOM NMPUMEHEHUN M YMEHHE UCIIOJIb30BaTh
e JuIs perneHus yaeOHO-IT03HABATeIbHBIX 3a/1a4
BrnageHne ocHOBaMH MOHSATHHHOTO ammapara ¥ CHMBOJMYECKOTO s3bIKa

4 XMMHWH JUTS COCTaBJICHUS (JOPMYJT HEOPTAHWUYECKUX BEIIECTB, YPaBHEHUIH
XUMHUYECKUX PEaKIuii; ocCHOBaMu XxuMuueckoil HomeHknatypsl (IUPAC
Y TPUBUATHLHON)
YMeHue OOBICHATH CBSI3b NOJIOKEHUs 3neMeHTa B llepuonnueckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB

5 XUMUYECKUX D3JEMEHTOB (COCTaB U 3apsja  sapa, oOIIee Yucio
AJICKTPOHOB), pacIpeAesieHueM dJEKTPOHOB TI0 JHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KATHUSI U KaJIbIHS
[IpencraBienue 0 MEPUOAMYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKUX
2JIEMEHTOB (paJyC aToMa, >JEKTPOOTPHUIATEIBHOCTh), MPOCTBHIX U

6 CJIOJKHBIX BEIIECTB OT MOJIOKEHHS 371eMeHTOB B [leproauueckoii cucteme
(B MaJIbIX MepHOAax W TJIABHBIX MOATPYIIIAX) U AMEKTPOHHOTO CTPOCHUS
atoma

7 YMeHue KraccupuImpoBaTh:

7.1 XUMHUYECKHE DJIEMEHTHI

7.2 HEOPraHWYECKHUE BEIIeCTBa

7.3 XUMHUYECKUE PEAKIIHH

8 YMeHHe onpeaessTh:

8.1 BaJICHTHOCTh M CTETICHb OKHCIICHUS XMMUYCCKUX JIEMEHTOB, 3apsij] HOHA

8.2 BUJ XHUMHYECKOW CBSI3M M TUN KPUCTAUIMYECKOW CTPYKTYpbl B
COCTUHEHHIX

8.3 XapakTep cpebl B BOAHBIX PACTBOpPAX BEUIECTB (KHCIOT, OCHOBAHUN)

8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEh

9 YMeHue xapakTepru3oBath (pu3nueckue 1 XUMUYECKUE CBOWMCTBA:
MPOCTBIX BEIIECTB (KUCIOPO/I, 030H, BOAOPO/I, rpadut, aamas, KPeMHHUIA,

9.1 a3oT, dhocdop, cepa, XJIop, HATPUM, KATUH, MAaTHUN, KaJTbIIUH, ATFOMUHHM,
JKEJIe30)

92 CJIOHBIX BEIIECTB, B TOM YHCIIC UX BOJHBIX PACTBOPOB (BOJa, aMMHUAK,

XJIOPOBOJIOPOJI, CEPOBOAOPO, OKCHABI U TUAPOKCUABI MeTauioB [-IIA




rpynn, amomunus, meau (11), nunka, xenesza (11 u I1I), okcuast yraepona
(IT u IV), xpemuus (IV), azora u docdopa (Il u V), cepsr (IV u VI),
CepHHUCTasi, CepHas, a30TUCTas, a30THas, ¢ochopHas, yrojabHasd,
KPEMHHEBasl KUCIIOTa U UX COJIH)

MIPOTHO3UPOBATh U XapAKTEPU30BATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH
OT UX COCTaBa U CTPOECHHUS, IPUMEHEHUE BEUIECTB B 3aBUCUMOCTH OT UX

93 CBOWCTB, BO3MOYKHOCTh IPOTEKAHHsI XWMHUYECKUX NpPEBpallCHU B
Pa3IUYHBIX YCIOBHAX
10 YMeHHe COCTaBIATh MOJEKYISAPHBbIE U MOHHBIC YPAaBHEHUS PEaKIHii, B
TOM YHCIIE:
10.1 peakiuii HOHHOro oOMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.3 WLTIOCTPUPYIOIINX XUMHUYECKHAE CBOMCTBA W3YyYEHHBIX KJIACCOB (TPYIIIT)
HEOPraHW4eCKUX BEIIECTB
10.4 MTOITBEPKTAIOIINX T€HETHYECKYIO B3aUMOCBSI3b MEXKTy HUMHU
11 YMeHue BIUUCIITh (IPOBOAUTH PACUETHI):
111 OTHOCHTEIIbHYI0O MOJIGKYISIDHYIO W MOJISIPHYIO MacChl — BEIECTB,
MacCCOBYIO JIOJF0 XUMHYECKOTO JIEMEHTa B COCTMHCHUHT
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00hEM Ta30B
11.4 M0 YpaBHEHUSAM XHMHUYECKHX pEaKUMid W HAXOIUTh KOJIUYECTBO
BEIECTBA, 00bEM U MAcCy peareHTOB WJIM MPOJIYKTOB peakluu
12 Branenue (3HaHME OCHOB):
OCHOBHBIMHM METOJaMH HAy4YHOTO MO3HaHUA (HaOI0JeHNe, U3MEPEHHE,
121 SKCIEPUMEHT, MOJICIMPOBAHKE) IPU U3YYEHUU BEIIECTB U XMMHUYECKHUX
SIBJICHUN; yMeHHe cHOpMYyIupoBaTh MpoOIeMy U MPEATIOKUTh IMyTH €€
pelieHus
129 Oe3omacHOM pabOTBl € XUMHYECKMMH BEIIECTBAMU, XHUMHUECKON
OCY/IOH U J1abopaTOpHBIM 000pyI0BaHHUEM
paBUJIaMu 0€30MacHOTO 0OpallleHus ¢ BEUIECTBaMH, UCIIOJIb3YEMBbIMU B
MOBCE/IHEBHOM KU3HU, NpPAaBHJIaMU MOBEICHHUS B LEIsIX cOepeskeHus
123 3I0POBbSI U OKpYKalollell MpUPOTHOM Cpeabl; MOHHUMaHHE Bpeaa
(omacHOCTH) BO3ACWCTBHS Ha IKHUBBIE OPraHU3MbI OMPEAEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS M MPEIOTBPALEHUS HX BPEAHOTO
BO3/ICHCTBHS
13 Hannuue npakTHYecKWX HAaBBIKOB IJIAHUPOBAHHS M OCYIIECTBICHHUS
CIIEYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
U3y4eHHE U ONHMCaHue (PU3MUECKMX CBOMCTB BELIECTB; O3HAKOMJICHHUE C
131 (U3NYECKUMU U XUMUYECKUMU SBJICHUSMU; OTBITHI, WILTIOCTPUPYIOILINE
MPU3HAKU TPOTEKAHUSI XUMUYECKUX PEaKIUil
13.2 U3y4yeHHe crocoOO0B pa3fieseHus cMecen
HOJIy4eHUE KUCI0PO/ia U U3yYeHHE €ro CBOMCTB; MOJy4eHHe BOJIOpoJaa U
13.3 U3yYeHHE €ro CBOWCTB; MOJIydeHHE YTJIEKHCIOTO Ta3a M M3y4YeHUE ero
CBOMCTB; MOJy4Y€HHE aMMHUAKa M U3YYCHHE €r0 CBOMCTB
13.4 MPUTOTOBJIEHHUE PACTBOPOB C  OMNpeNeN€HHOW MaccoBOM  JoJei

paCTBOpéHHOFO BCIICCTBA




13.5

MPUMEHEHHE HHIMKATOPOB (JIAKMYyca, METHIIOpanka 1 (enondranenna)
JUIsl ONIPE/ICIICHYsI XapaKTepa Cpelibl B paCTBOPaX KUCIOT M IIEIOYeH

13.6

KCCIICZIOBAHUE U OMHMCAHUE CBOMCTB HEOPraHMUYECKUX BEIIECTB PA3IMYHBIX
KJIaCCOB; W3y4YEHUE B3aUMOJECWUCTBHS KHUCIOT C METAUIaMM, OKCHUIAMU
METaJUIOB, PAaCTBOPHUMBIMU M HEPACTBOPUMBIMU OCHOBAHUSMH, COJISIMH;
MOJIy4€HHE HEPACTBOPUMBIX OCHOBAHMI; BHITECHEHHWE OJIHOTO MeTajlia
JIpYrUM W3 pacTBOpa COJH; HCCienoBaHHe aM(OTEpHBIX CBOICTB
TUIPOKCHIOB aJTIOMUHHUS M IIMHKA

13.7

pelieHne 3KCIepUMEHTaIbHBIX 3a1ad 1o TemaMm: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIUHECHHI»; «DIEKTPOJUTUYECKAS TUCCOIUAIUSY;
«BasxkHelnre HeMeTauIbl ¥ UX COeTUHEHUSY, « BaxkHeHIIne MeTauIbl |
UX COCTMHECHUS

13.8

XUMUYECKHE SKCIIEPUMEHTHI, HIUTIOCTPUPYIOIINE MTPU3HAKH MTPOTEKAHUS
peaximii HFOHHOTO 0OMEeHa; Ka4eCTBEHHBIE PEAKIINU Ha TPUCYTCTBYIOIINE
B BOJHBIX PAacTBOpax HOHBIL: XJOPHI-, OpOMHI-, MOIHUI-, Cyibdar-,
dbocdar-, xapboHaT-, CHUIMKAT-aHUOHBI, THAPOKCHUI-UOHBI, KATHOHBI
aMMOHMSI, MarHusi, KaJbliUs, aTlOMUHUS, kene3a (2+) u xenesa (3+),
Menu (2+), mMHKa

14

VYmenue:

141

OpeACTaBIATE  PE3YIbTaTbl OKCIICpUMCHTAa B Q)OpMe BBIBOJIOB,
J0Ka3aTcIbCTB, FpaCbI/IKOB u Ta6J'II/IH N BBIABJIATH OMIIMPHYCCKUC
3aKOHOMCPHOCTH

14.2

yCTaHABIIMBATh CBSI3M MEKIY pEalbHO HAOIOJACMBIMH XHMHUYECKHMH
SIBIICHUSIMA M TIPOIIECCAMH, TPOUCXOSIIUMHU B MaKpo- U MUKPOMHUpE,
0OBSICHITH TPUYMHBI MHOTOOOpa3Hsl BEIIECTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUA, IPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kox

HpOBepﬂeMLIﬁ JIEMECHT COACPKAaHUA

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

Uucteie BemecTBa u cMecu. CriocoObl pa3iesieHust CMecei

1.2

ATOMEBI 1 MOJICKYJIBI. Xumunueckue 3jieMeHThl. CHMBOJIBI XUMHYCCKUX JJIEMEHTOB.
HpOCTBIC 1 CJIOKHBIC BEUICCTBA.

1.3

Xumunueckas (opmyna. BajlleHTHOCTh aTOMOB XMMMUYECKUX 3JieMeHTOB. CreneHb
OKHCIICHUS

1.4

3aKkoH TIIOCTOSHCTBA cocTraBa BemiecTB. OTHOCHUTENbHAsT aTOMHasg Macca.
OtHocuTeNbHAsT MOJEKYJISIpHas Macca. MaccoBasi 1oJIsl XUMHUYECKOTO dJIEMEHTa B
COeTUHEHNH

1.5

KomnuectBo BemectBa. Momibs. Mossipras Macca. MossspHbIii 00bEM  Ta30B.
BzanmocBs3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CAWMHUIL] BEIICCTBA

1.6

DU3NYECKUE U XUMUYECKHUE SIBICHUS. XUMHUYECKAsl peakus U €€ MpU3HaKku. 3aKOH
COXPAHEHUs MAaCChl BEIIECTB. XUMHYECKHUE YPaBHEHUS

[Iepnoanueckuit 3akoH u Ilepnoanueckas cucrema XUMUYeCKux anemeHToB J[.H.
MenneneeBa. CTpoeHHE aTOMOB

2.1

ITepuonnueckuii 3akoH. Ilepromnueckas cucrtemMa XuMuueckux anemeHToB JI.U.
MenneneeBa. Ilepuoast m rpynmnbel. PU3MYECKUI CMBICI TOPSIKOBOTO HOMEpA,
HOMEPOB MEePHO/Ia U TPYIIIBI 3JIeMEHTa

2.2

Crpoenune aromoB. CoctaB aToMHbIX siaep. M3otombl. DnekTpoHsl. CTpoeHue
JNIEKTPOHHBIX  000JIOYeK aroMoB MepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonuueckoit cucremsl .M. Menaeneena

2.3

3aKOHOMepHOCTI/I B HM3MEHCHHMH CBOMCTB XHMHUUYECKHX 3JIEMEHTOB IICPBBIX TpéX
IEpruoa0B, Kallvsd, Kajlblusd (paz[I/cha ATOMOB, OJICKTPOOTPHULIATCIBHOCTH,
METAINIMYECCKUX U HEMCTAJNIMYCCKUX CBOI>'ICTB) Hn UXx COG,Z[I/IHGHI/Iﬁ B COOTBCTCTBHU C
ITIOJIOKCHUECM 5JICMCHTOB B HCpHOZ[H‘lGCKOfI CUCTEME U CTPOCHUEM HUX aTOMOB

CTpOGHI/Ie BCIICCTBA

3.1

Xumuyeckass cBsi3b. KoBanmeHTHast  (moJispHass ¥ HEMOJISIpHAsi)  CBSI3b.
DNEKTPOOTPULIATEIHHOCTh XUMUUYECKUX dNIeMeHTOB. MloHHas cBsi3b. MeTannnyeckas
CBSI3b

3.2

Tumnsl KpUCTAJINIMICCKUX peH_IéTOK (aTOMHaﬂ, HOHHas, MeTaJ’IJ’II/I‘leCKaﬂ),
3aBHCHMOCTh CBOMCTB BEIleCTBA OT THUIIA KpHCTaHHquCKOﬁ peI_HéTKI/I n BHUJA
XHMHUYECKOM CBS3HU

Baxwueiiune NpEeACTAaBUTCIIM HCOPraHNYCCKUX BCHICCTB. Hemeranner m ux
CO€AUHEHMS. MeTalibl U UX COSIUHEeHUS

4.1

Knaccupukanmuss M HOMEHKJIATypa HEOPraHHYECKUX COEIUHEHUH: OKCHUIOB
(coneoOpasyroliye: OCHOBHbBIE, KUCIOTHbIE, aM(pOTEpHbIE) U HECOJEOOpa3yIoIIue;
OCHOBaHUM (ménoun u HEPACTBOPHUMBIE OCHOBaHMS); KHUCJIOT
(xucnopojiconepxkaiiiue U OeCKHCIOPOIHbIE, OJJHOOCHOBHBIE M MHOTOOCHOBHBIE);
coJiei (CpeHUX U KUCIIBIX)




4.2

dusnuecKkue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOJIOPO/A,
XJI0pa, KUCIOPO/Ia, cephbl, a3oTa, (ocdopa, yriaepoaa, KpeMHHs

4.3

Pu3nyecKue 1 XMMHUYECKHUE CBOMCTBA IIPOCTBIX BEIIECTB-METAJUIOB: JIMTUS, HATPHUSI,
Kalus, MarHus. W Kajblus, aJIOMUHUS, XKeje3a. OJIEKTPOXUMUYECKUH psij
HaIPSHKEHUH METaJUIOB

4.4

dusuyeckue W XUMHUYECKHE CBOMCTBA BOOOPOJHBIX COGZ[I/IHCHI/Iﬁ HEMCETAJIJIOB:
XJIOPOBOJIOPO/Ia, CEPOBOJIOPOJIA, aMMHAKA

4.5

duznyeckue U XMMHUYECKHe CBOMCTBA OKCcUI0B HemeTasuioB: cepsl (IV, VI), asora(ll,
IV, V), dochopa(lll, V), yrmepona(ll, IV), kpemuus(IV). [lomyueHue okcumoB
HEMETAJJIOB

4.6

Xumnueckue cBoicrBa OkcHIoB: MetauioB IA-IITA rpynm, nunka, meau(Il) u
xenesa(ll, IT). [Toxydenne okcua0B METAIIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBAaHUW M aM(OTEPHBIX TUIPOKCHUIIOB (HA TIPUMEpPE
TUAPOKCHUIOB aTIOMUHMS, *Keje3a, TuHKa). [lonyuenne ocHoBaHui U aM(DOTEPHBIX
TUJIPOKCHJIOB

4.8

OO0mue XUMHYECKHE CBOWCTBA KHUCJIOT: XJIOPOBOJOPOJHOM, CEpOBOJIOPOIHOM,
CEpPHHUCTOM, CEepHOHM, a30THOH, (ochopHOM, KpemHUEBOH, yroiapHOU. OcoObie
XUMHUYECKNE CBOKMCTBA KOHIICHTPUPOBAHHOM CEpHOM M a30THOU KucoT. [lonydenue
KHCIIOT

4.9

OO6mme XuMHUIeCKHe CBOMCTBA cpenHux coJiel. [lomydenne conei

4.10

[Monyuenue, coOupaHue, pacro3HABaHWE BOJOPOJA, KHCIOPOJa, aMMHaKa,
YIJIEKHUCIIOTO Ta3a B J1a00paTopuu
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[Tonyyenne amMmmMuaka, CEpHOM W a30THOM KHCJIOT B MpOMBIIIIEHHOCTH. OOmne
CHoco0ObI MOJTYYEHHs] METAJUIOB

4.12

I'enernueckas CBA3b MCXKAY KJIaCCaMH HCOPIraHUYCCKUX COGI[I/IHCHI/Iﬁ

XUMUYECKUE PEAKIUU

5.1

Knaccudukanuss XuMU4ecKMX peakUuid MO pa3iHuHbIM IpHU3HAKaM: [0 YHUCIY U
COCTaBy YyYacTBYIOIIMX B pEaKIUU BEIIECTB, IO TEIJIOBOMY 3(ddexTy, 1o
W3MEHEHHIO CTENEeHEe OKUCIECHUSI XUMUYECKIX JIEMEHTOB

5.2

TennoBoit 3pPexT XUMMUYECKON peaklnK, TEPMOXUMHYECKHUE YPaBHEHHS. DK30- U
SHAOTEPMHUUYECKUE PEAKINH. TepMOXUMHYECKHUE YPaBHEHUS

5.3

OKHMCIUTEIFHOBOCCTAHOBHUTEIIbHEIC PCaKIuH. OKHCIIUTEIIM M BOCCTAaHOBHUTEIIH.
Hpoueccm OKHUCJICHUA u BOCCTAHOBJICHHA. :‘)HGKTpOHHLIﬁ OanaHc
OKHCIIMTEILHOBOCCTAHOBUTEIIHLHOM pCaKnuun

5.4

TeOpI/ISI SJICKTpOJII/ITI/I‘IGCKOﬁ Jucconuanuu. KaTI/IOHBI, AHHNOHBI. 3J'IeKTpOJ'II/ITbI u
HCOJICKTPOJINTHI. CunpHBIE U cIa0bIe QJICKTPOJIUTHI. CreneHb Jucconnuanumn

5.5

Peakuuu umoHHOTO oOMeHa. YcioBus IMPOTCKAHUA peaKHI/Iﬁ HOHHOTI'O O6MCH8.,
IIOJIHBIC U COKpaH_IéHHBIe HOHHBIC YPABHCHUS peaKLII/Iﬁ

XUMUs U OKpy’Karolas cpeja

6.1

BemectBa u MaTepuajbl B MMOBCEIHEBHON JKM3HHM 4delaoBeKa. be3omacHoe
HUCIIOJIb30BAHHUE BCHICCTB U XUMHNUYCCKHUX peaKuHﬁ B J'Ia60paTOpI/II/I 151 6BITy. HepBaﬂ
TIOMOIIIb TP XUMHWYCCKUX OKOTI'aX U OTPABJICHUAX

6.2

XUMHYECKOe 3arps3HEeHUEe OKPYKAroIIel cpebl (KUCIOTHBIE TOXKIH, 3arpsi3HEeHue
MOYBBI, BO3[yXa W BOJOEMOB), CHOCOOBI ero mnpeaoTBpaiieHus IlpegenvHas
nomyctumas kKouueHtpauus BemectB ([TJK). Pomp xumMum B pemieHun




9KOJIOTUYECKUX TpoOieM. VYcuieHHe MapHUKOBOTO d¢dekTa, paspylieHue
030HOBOTO CJIOSI

[Tpumenenwue cepsl, a3ota, pochopa, yriepoia, KpeMHHS U UX COSMHEHUH B OBITY,
MCIUIIUHEC, NPOMBIIIJICHHOCTU U CCIBCKOM XO3SHCTBE. HpI/IMeHeHI/Ie MCTAJIOB U

6.3 | crutaBoB (CTaib, YyryH, AIOPATIOMUHUI, OpOH3a) B OBITY M MPOMBIIIICHHOCTH UX
coequHeHui. [loHsATHE O KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
KOpPpO3HUHU

6.4 [TpupotHBIE HCTOYHUKH YTIEBOIOPOIOB (Yroib, IPUPOAHBINA ra3, HEPTH ), TPOLYKTHI

] ux nepepadoTku (OEH3MH), UX POJIb B OBITY M TPOMBIIINICHHOCTH
[lepBoHavanbHbIE MOHATHS 00 OPraHNYECKUX BELIECTBAX KAK O COEIMHEHUSX YIiiepoa
6.5 (MetaH, 3TaH, TUJIEH, alleTUIIEH, STAHOJI, IIMLEPUH, YKCycHas kucioTa). [lonstue o
' OMOJIOTUYECKH BayKHBIX BELIECTBAX: )KHUpax, OeNKax, YriIeBoJax — U UX POJIM B KU3HU
YeJIoBeKa
7 Pacuérer:

7.1 | no popmynaM XMMHUYECKUX COECTUHEHHM

7.2 | macchel (MaccoBO¥) JIOJIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 | MO XMMHYECKHM YpaBHEHHSIM




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «lIpocBenienue»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

1. Xumus (6a3oBbliif ypoBeHb). Peanuzanus tpedoBannii ®I'OC ocHOBHOTO
oO1rero o0pazoBanus: MeTogudeckoe nocooue ansa yuurens / Kasepuna A. A.,
IInuyruna I'.B.; nox pexn. I'. B. [Inuyrunoi. M. : ®I'bHY «HCcTUTYT
cTpateruu pa3Butusi oopazoanus PAOy, 2022.

2. Metonnueckoe nocodue. 8 knacc (aBropsl O. C. IN'abpuensn, U. I'.
Octpoymos, U. B. AkcéHona).

3. Meroauueckoe nocoobue. 9 knacc (aBropsl O. C. 'abpuensu, 1. T'.
Octpoymos, U. B. AkcéHona).

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
MHTEPHET

http://www.chemnet.ru ['azera « Xumus» u caldt 11 yuurtens «5 uay Ha ypok
XUMUH

http://him.1september.ru Equnas xomnekius LIOP: [IpeqmeTHast KomteKus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbBIC
skcriepuMeHThI: Xumus. Komnekmus Poccuiickoro o61ieo6pa3oBaTeibHOTO
nopTasa

http://chem.rusolymp.ru Opranuyeckas XuMus: SJI€KTPOHHBIA yUeOHUK TS
CpPEIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUU: JIEKTPOHHBIN yUCOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJJIEIHK: XUMUS
http://www.chemistry.ru J[uctaHiinoHHast OIMMITHA]IA TIO XUMHUU:
TEJIEKOMMYHHKAIIMOHHBIA 00pa30BaTeIbHbINA MPOEKT



