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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eaepanbHOoil paboyeil mporpaMMbl BOCTIUTAHUS
U C Yy4eTOM KOHIEMIUMU TMPEnojaBaHusi Y4yeOHOTO TIpeaMeTa «XHUMUsS» B
oOpazoBaTebHBIX Oopranuzanusax Poccuiickoit deneparuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUA M Pa3BUTUS OOYYAIONIUXCS CPEICTBAMHU y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe MpeIMETHOE coJiepKaHue,
npeayCMaTpUBAET PACHpPEICNICHHE €ro IO KilaccaM M CTPYKTYpUPOBaHHUE IO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEIesieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE LieJIeH M3YUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHWE€ XHMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QOopMUpYEMblE XUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIECHUSIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOMH,
MUIIEBON M SKOJIOTUYECKON 0€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHECHUS.

N3yuyenne xumuu:

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

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIIBHOW Y4eOHOW JESTENBbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MTOBCEIHEBHOM XKU3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
L[ETTIOCTHOTO B3TJIA/1a HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SBISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
HAy4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUss B OOYyYEHHU XUMUU OOECHEeUMBAIOTCS CHEUU(UKOI
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  sBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPEEeIEHHOM JTare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMmbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mojaxona k e€ uzydeHuto. Cojaep’kaHue CKIIAJbIBAETCS U3 CUCTEMBI
MNOHSTHA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHYECKOM
peakuuu. OO0e 3TU CHCTEMBl CTPYKTYpPHO OpPraHM30BAaHbl 1O MPUHIHUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCA HAa OCHOBE OSMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITOIHSS (YHKIIUHA OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEHN MPAKTHYECKOTO IPUMEHEHHUS U MTOIYYEHHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABJISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOLIEHUS K HAYyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUS B Hayke. M3yueHWe XMMHUU MPOUCXOAHUT C MPUBJICUCHUEM 3HAHUN U3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxatouuit mup», «buomorus. 5—7
kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHMM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKOU
JEeSATENBHOCTHU YEJI0BEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. 3a/1a4a
y4e0HOro MpeaMeTa COCTOUT B (DOPMHUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHMM —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOI0 XapaKTepa, si3blka HAayKH, B MPUOOILEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH MU3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIIMi, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUH M UX PUMEHECHUH B YIeOHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON EATEIbHOCTH, OCBOEHUHU MPABUJI
0e30macHoOro o0parieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

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

— (opMupOBaHHE WHTEIUICKTYAIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSATEILHOMY MPHHATHIO PEIICHUH,
CIIOCOOHOM aTaTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHCTEMaTHYeCKOe MPHOOIICHUE
oOydJarmmXcs K CaMOCTOSTEIBHOW TO3HABATEIBHOW JACATCIBHOCTH, HAYYHBIM
METOJIaM TI03HAHMsI, (POPMHUPYIOIIMM MOTHBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— o0ecrnieueHre YCIO0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIbITAa Pa3HOOOPA3HOW JEATCIBLHOCTH, IMO3HAHUS W CaMOIIO3HAHUS, KITFOUYCBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUYCHUC IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— (¢dopmupoBaHue o0O0IICH (QYHKIMOHAIBLHON W ©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
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHUBAIMK K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis M HAMPaBICHHOCTH JaTbHEHUIIETO
o0yJeHHUS.

OO611ee uncio 4acoB, OTBEIEHHBIX /1T H3yUYCHHSI XUMHUH HA YPOBHE OCHOBHOT'O
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 KIIACC

IlepBoHayaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuK B KU3HU YellOBEKA. XMMHUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 mMeTogax Mo3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClloXKHbIE BEUIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

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

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

dusnyecKkue U XUMHUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHS MacChl BEIIECTB. XUMHUUYeckue ypaBHeHus. Kiaccudukaius
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3yUYEHUE U OMUCAHUE
bU3MYECKUX CBOMCTB O00pa3lloB HEOPTaHWYECKUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
METHON MPOBOJIOKH, B3aUMOJIEHCTBHE MeJIa C KUCIIOTOM) SIBJICHUH, HAOIIOIeHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peakluuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/IelieHus CMECEi: ¢ MOMOIIbI0 MarHuTa, (GUIbTPOBAHUE,
BbIIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpoBeACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJbTAaTOB  MPOBEICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKHX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucimopon — 3JIe€MEHT U MpPOCTOe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. IIpumenenue kucnopoma. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja00OpaTopud H NPOMBIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — aioTponHas MOAU(PUKAIUS KUCIOPOaa.



TemoBoil >P(GEeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, yCUJIEHHE TapHUKOBOTro 3 (Pekrta, pa3pylieHue 030HOBOTO CIOSI.

Bonopon — anemeHT n poctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
dbu3nYecKre U XUMHUYECKUE CBOMCTRA, MPUMEHEHUE, CLIOCOOKI TToTydeHus. KUCIoThI
U COJIH.

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

duznueckue CcBoMCTBa BOAbL. Boma Kkak pactBoputenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponp pacTBOpOB B IpupoJie M B )KU3HU 4YenoBeKa. KpyroBopoT BOAbI B NPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccudukanuss nHeopranuueckux coeauHeHuit. Oxcuabl. Knaccudukanus
OKCUJOB:  coyieoOpa3sytonie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuuoB. @Pusznueckue H XUMHUYECKHUE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkiatypa ocHOBaHui. PU3NUECKME M XWMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. Ousnveckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[TonyuyeHne KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEEICHUE COAEPKAHUS KUCIOPOJa B BO3IYXE, MOJyUYEHUE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (1mosxapa), 03HaKOMJIEHUE ¢ 00pa3IlaMu OKCHJIOB U OTIMCAaHUE
WX CBOWCTB, TMOJNy4YeHHE, COOMpaHHWE, paclo3HaBaHWE W U3YYCHHE CBOWCTB
BOJIOpoJa (rOpeHue), B3auMoaencTBie Bojiopoaa ¢ okcuaom meau (1) (BozamoxHo
MCITOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3I[0B BEIIECTB KOJTUIECTBOM
1 ™Momb, wuccnemoBaHHe OCOOCHHOCTEH PACTBOPEHHsI BEIIECTB C PAa3IHMYHON
PacTBOPUMOCTBIO, IIPUTOTOBIEHUE PACTBOPOB C ONPEIEIEHHOM MACCOBOW JOJEU
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBUE BOJbI C MeETalJlaMH (HATpUEM U
KaJbliieM) (BO3MOXKHO MCIIOJIb30BAHME BHUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3I0B HEOPTraHUYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIUMA
HEUTpAIM3alluy, MOJYyYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTaJllIa JPYTUM W3 PacTBOPA COJU, PEIICHUE SKCIIEPUMEHTAIBHBIX 3374 [0 TEME
«BakHenIne Kiaccsl HEOPraHMYECKUX COCJUHEHUIN.

IHepuonnuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aTomMoB. XMMHUYECKAsi CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PeaKIIUU

[lepBble MOMBITKU KIacCU(DUKALUM XUMUYECKUX HJieMeHTOB. l[lonHstue o
IPYIIax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. [lepuoauueckas cuctemMa XUMUYECKUX JIEMEHTOB [].
N. Menpneneesa. Koporkonepuoanas u jiiuHHonieproiHast popmsl [lepuoanueckoit
cuctemMbl xumuyeckux snemeHtoB [[. WM. MenneneeBa. Ilepuonbl U TpyIiIibL.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEPA, HOMEPOB MEPHUOJIA U TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aToOMHBIX siaep. M3otonbl. Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoii cucreme Jl. 1. Menneneesa.

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

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMHUYECKUX
BJIEMEHTOB U1 pa3BUTHsA Hayku W npaktuku. J[. MI. MenneneeB — y4yé€Hbli U
rpaXk1aHUH.

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

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIE  PEAKIUU.
IIporniecchl okucaeHus U BocCTaHOBIEHUA. OKUCIUTENU U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COCTUHEHNUS ).

Mexcnpeomemmunie ceéasu

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



OOmue ecTecTBEHHO-HAy4YHBbIC TIOHATHUS: HAYYHBIH (DaKT, THIOTE3a, TEOpus,
3aKOH, AaHalW3, CHHTE3, KiIacCHU(UKAIMs, TMEePHOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHUE, MOJICIb, SIBICHNUE.

dwusuka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, 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, MUHEpPaJIbl, TOPHBIE MTOPOJIbI, MOJE3HbIE
MCKOIIaeMbI€, TOTTMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemiecTBo U XUMHYECKasi peaKus

[lepuoanueckuii 3akoH. [leproaudeckasi cuicTeMa XMMHUYECKUX dJIeMEHTOB /1.
N. MenneneeBa. CTpoeHHEe aToOMOB. 3aKOHOMEPHOCTH B W3MECHEHHUH 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
PEIETOK, 3aBUCUMOCThH CBOMCTB BEIIECTBA OT THIMA KPUCTAIITMYECKON PEIETKU U
BUJIa XUMUYECKON CBS3H.

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

Knaccudukanuys XuMUYECKUX Peakuid M0 pa3IuvHbIM MIPU3HAKAM (10 YUCITY
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY d(ddekry, 1o
U3MEHECHHIO CTETICHEW OKUCIICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, TIO
YYaCTHIO KaTalu3aTopa). JDK30- U dHIOTEPMHUUYECKUE PEAKIINU, TEPMOXUMUYECKUE
ypaBHEHUSI.

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

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



Teopust JNEKTPOIUTHYECKON AUCCOUMALNH. DIEKTPOIUTHI U HEITIEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHNW3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECKOU cBsi3U. Ctenens auccouuannu. CUIbHBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MPOTEKAHUS PeAKIUA MOHHOTO 0OMEHa,
IIOJIHBIE M COKpall€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHUM U COJIEH B CBETE MPEACTABIECHUN 00 ANEKTPOIUTHUECKON TUCCOLIMALIIH.
KauecTBeHHbIE peakiuu Ha MOHBL. [IoHATHE O THApPONHU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTAIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiui OT
BO3JICHCTBUA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, MTPOLiecca AUCCOLUALNM KUCTIOT, IIEJI0Uei U coliel (BO3MOXKHO
UCIIOJIb30BAHUE BHJIEO0 MAaTEPHAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakuuii HOHHOro obOmeHa (oOpa3oBaHuE oOcajiKa,
BbIJIEJICHUE Ta3a, 0Opa30BaHHME BObI), OMBITOB, WLIIOCTPUPYIOIIUX MPUMEPbI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEHUe, peaklUMH pas3lioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  IMOMOIIBIO
KA4EeCTBEHHBIX PEAKIIMM HA UOHBI, PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX COeAMHEHUS

OO6mast xapaktepucTuka TraloreHoB. (OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapaKTepHble cTerneHu okucieHus. CTpoeHne u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIIECTB — raJIor€HOB. XMMHUUYECKHUE CBOMCTBA HA pUMepe Xyiopa (B3auMOICHCTBUE
C MeTaJulaMH, HeMeTajUlaMH, Iuesioyamu). XsopoBoaopoa. ColsiHas KHUCIOTa,
XUMHUYECKHE CBOMCTBA, IMIOJIydeHHE, NpuMeHeHue. [JleiictBue xijopa U
XJIOPOBOJIOPOJA HA OPTaHU3M 4YeJIOBEKA. BakHenme XJIopuabl U UX HaX0KICHUE B
IPUPOJE.

O6mas 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 MPEACTABUTENHN KHCIOTHBIX OKCHJOB.
CepHas kuciora, Gu3nyecKkue 1 XuMUIeCKrUe CBOMCTBA (00I[1e KaK MPeICTaBUTENS
KJjlacca KHCIOT M crenuduueckue). XUMHUYECKUE PEaKkiuu, JeKallie B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a MONy4YeHUs CEpHOM KHUCHOThl. [IprmeHeHue cepHoOM
kucaoTel. COJM CEepHOM KHCIOTHI, KAadeCTBEHHas peakuus Ha CyJab(paT-HuOH.
Haxoxnenue cepbl m €€ COCNMHEHUM B MNpUPOJAE. XHUMHUUYECKOE 3arpsi3HCHUE
OKpYXaIoLEel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPALLECHUS.



O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHH OKHUCIEHHUs. A30T, pacCOpOCTpaHEHHE B MPUPOJIE,
(¢uznueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(u3znueckre U XMMHUYECKUE CBOMCTBA, MOJIyYeHue U npuMenenue. Cou aMMOHMS,
uX pU3NUECKHE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THasg KHUCIIOTa, €€ NoJydyeHue, PU3HUECKHe U XUMHUUYECKHE
cBoicTBa (0OIIME€ KaK TMPENCTaBUTENsI Kilacca KHUCIOT W crueruduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHYECKOE 3arps3HEHUE OKPY Kalolel cpejibl COETMHEHUAMU a30Ta (KUCIOTHbIE
JOKM, 3arps3HEHUE BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTpornHbie
monudukanuu gocdopa, pusnueckue u xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopnas xuciora, Gpu3MUECKHUE U XMUMUYECKHE CBOMCTBA, MOJIyYCHHE.
Hcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPATBHBIX yI0OPEHUIA.

O6mas xapakrtepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIEC CTETICHN OKUCIICHUS. Y TIIEpOI, AJFIOTPOIHbIE MOIU(DUKAIUH,
pacnpocTpaHeHue B IpUpoje, PU3nyeckue U XUMUYECKUe CBOMCTBA. AncopOims.
Kpyrosopor yrimepona B mnpupone. Oxkcuasl yriepona, uUx (GU3HYECKHE U
XUMHYECKUE CBOMCTBA, JCHCTBME HA OJKUBBIE OpPraHU3Mbl, TMOJYyYCHHE W
HNpUMEHEHHE. DKOJIOTHYecKre MpoOJIeMbl, CBA3aHHBIE ¢ okcuaoM yriaepona (1V),
rUrnoTe3a TI00aNbHOTO MOTEIUICHUsS KiIuMaTra, MapHUKOBBIM 3 dekT. YroibHas
KAcIoTa U €€ coiM, uX (U3MYECKHEe M XUMHUYECKHE CBOMCTBA, IMOIy4YEHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHauanbHBIC TOHIATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHHIX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUIICH, dTAaHOJ, TIUIEPHH, YKCYCHasl KUCIIO0TA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTh),
IPOJIYKTHl WX TMepepadoTku (O€H3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BAXKHBIX BEIIECTBAX: )KUpPaX, O€JIKaxX, yriieBoJax — U UX
polM B JKH3HM 4YEIOBEKa. MarepuaapHOE €IUHCTBO OPraHMYECKHX U
HEOPraHWYECKUX COCTUHEHH .

KpemHunii, ero ¢usnueckne W XUMHYECKHE CBOWCTBA, MOJNY4YCHHE W
npumeHenue. CoennHeHust KpeMHust B mpupoje. Oo1re npeacTaBaeHust 00 OKCUe
kpemuus (IV) u kpemuueBoit kucinore. CHIMKATHI, UX UCIOJb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. Ba)kHeilne CTpOWTENbHbIE MaTepuaibl: KepaMuKa, CTEKIIO,
IeMeHT, OeToH, xene300eToH. IIpobOimempl 06€30macHOrO  MCIOJIB30BAHHS
CTPOUTENIBHBIX MAaTEPHUAIIOB B TOBCEAHEBHOM )KU3HMU.

Xumuueckuit IKcnepumenm:

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



WX TPOTEKaHUsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMHUUYECKHE CBOWMCTBA
rajjoreHOB M WX COCAMHEHUM (BO3MOXKHO HKCIOJb30BAaHUE BHICOMATEPHUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TAJIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl U €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUATIOB),
HaOJII0/IeHHEe TIpoliecca 00yTiIMBaHUsl caxapa Moj JeMCTBHEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOThI, U3YYEHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CEpHOM KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJib(paT-uoH U HaOJI0/ICHHE MpU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBAMM a30Ta, gocdopa u ux
coeIMHEeHNH (BO3MOXKHO UCIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u (ocopHbIX yn0OpeHH, ToydeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaKa, MPOBEIACHHE KAYECTBEHHBIX pEAKIMM HAa HMOH aMMOHHUS U
dochar-uoH U U3yYeHHUE TPU3HAKOB WX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOM a30THOW KHCJIOTHI C MeEIbI0 (BO3MOXKHO MCIIOJIb30BaHUE
BUJIEOMATEpUAIOB), HW3yUYCHHE MOJCJICH KPUCTAIUIMYECKUX PEeIIETOK anamasa,
rpaduta, (ymiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJcopOlMH pacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYUYCHHE,
cobupaHue, pacrio3HaBaHUE W M3YyYCHHE CBOMCTB YIJIEKHCIIOrO rasa, MPOBEJCHUE
KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB HUX
NpPOTEKAHUS, O3HAKOMJICHME C TPOAYKIMEW CHIMKATHOW MPOMBIIIJICHHOCTH,
pEllIeHNE SKCIIEPUMEHTANIbHBIX 3ajady 1Mo Teme «BaxkHellme HemeTamabl U HUX
COEZTMHECHUS.

MeTta/ulbl M UX COeMHEHUS

OO6mas xapakTepUCTHKa XUMHUYECKUX IJIEMEHTOB — METAJNIOB Ha OCHOBAaHUH
ux mnonoxeHuss B Ilepumogumueckoit cucreme xumuyeckux nsiaemeHtoB [l .
MengeneeBa u ctpoeHus atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METAIMYECKasi ~ KPUCTANIMYECKAasT  pemETKa.  DJICKTPOXMUMUUYECKUM  pAll
HaIpsDKEHUH MeTauioB. PU3nyecKkre U XMMHUYECKHe CBOKCcTBa MeTamioB. Oo1me
CIocOOBI TIONy4YeHHUs] MeTaioB. [loHATHE O KOPpPO3WU METAIIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIutaBsl (CTallb, YyTYH, TIOPATIOMUHUN, OPOH3a)
U UX OIPUMEHEHHE B OBITY U MPOMBIILICHHOCTH.

[[lenounble MeTambl: nmoJjioxkeHue B Ilepuoandeckor cucteMe XUMHYECKUX
snemeHntoB JI. M. MeHnaeneeBa, CTpOCHHME HMX aTOMOB, HaXOXJICHUE B MPHUPOJIE.
du3nueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl U
TUJAPOKCHABI HaTpus | Kanus. [IpumMeHeHHe IIETOYHBIX METAUIOB U HX
COEMHEHU.

[[lenoyHO3eMeNbHBIE METAJUIBI MAarHMd W KaJIbIUM: TOJIO)KEHUE B
[Tepunoauueckoil cucreme xumuueckux semMenToB 1. 1. MenaeneeBa, CTpoeHUE Ux
aTOMOB, HaxoXxJjeHue B npupoje. duznueckue 1 XMuMUUECKUE CBOMCTBA MarHus U



Kasbliusl. Baxueiiue coequHeHns Kanbius (OKCU, TUIPOKCH]I, coiin). ZKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE aToMa, HaxoxkaeHue B mnpupone. duszuyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMS. AMDOTEpHBIE CBOMCTBAa OKCHAA M TUIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenneneeBa, CTpoeHHE aroma, HaxoxiaeHue B npupone. dusuueckue u
XUMUYECKHE CBOMCTBA xelne3a. OKCUIbl, THAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U TOJIYUYCHHE.

XumuuecKkuii IKCnepumenm:

O3HAKOMJICHHE C o0pasllaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHA
KaJblIUsl M HATPUS C BOAOW (BO3MOXHO HCIIOJIb30BaHHE BHUEOMATEPUATIOB),
UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX peaKIINi Ha HOHBI: MArHUS, KaJbIIHs, ATFOMUHHS, ITUHKa, skese3a (11)
u xene3a (Il1), menu (Il), HaGaromeHMEe W ONMMCAHWE TPOILIECCOB OKpPAIIHMBAHMUS
IUIAMEHM HMOHAMHM HATpus, Kaiuus ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHUAJIOB), UCCIIeI0BaHNEe aM(OTEPHBIX CBONCTB THIPOKCHIA AJTIOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 1o Teme «BaxuHelmue
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYKAKIIAA Cpeaa

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

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXkKarollel cpeabl (MpeAenbHas IOMycCTHUMAast
KOHIIeHTpanus Bemiects, nainee — [1/IK). Ponp xumMuu B pelieHn# 3K0JIOrMYECKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

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

Mexcnpeomemmnnie céazu

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



OOmue ecTecTBEHHO-HAy4YHbIC TOHATHUS: HAYYHBIN (DakT, TWIIOTE3a, 3aKOH,
TEOpusl, aHalu3, CHUHTE3, KiIaccu(puKalus, NEepUOJUIHOCTh, HAOIIOICHNUE,
OKCIEPUMEHT, MOJICINPOBAHUE, H3MEPEHHE, MOJEJb, SBJICHHUE, MAaPHUKOBBIMI
3 PeKT, TEXHOJIOT U, MAaTEPUAIIBI.

dwusuka: MaTepusi, aTOM, HJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOIIHI,
PaOaKTUBHOCTD, MOJIEKYIIa, ANEKTPUIECKUI 3apsi, IPOBOTHUKH,
MOJYPOBOJHUKH, IUDIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TeNIo, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
pemérka, CruiaBbl, (QU3MYECKHe BEIMYUHBI, €AMHUIBI W3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, CoIHIIE.

buonorus: dotocunTe3, npixanue, Omocdepa, dKOCHUCTEMa, MHUHEpATbHBIC
yaoOpeHwsI, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: atmocdepa, ruapochepa, MUHEpPabl, FTOPHbIE MOPOJIbI, OJIE3HbIE
MCKOITaeMbI€, TOTUTNBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHs XMMUU B €IMHCTBE YYEOHOU MU
BOCMUTATEIBHON NEATENIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLUATIM3AIIUNA 00yUYarOIITUXCS.

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

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIECHUSI K OT€UECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKHM B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BJIAJCTh JIOCTOBEPHON HHGpOpMAIUEH O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHMUSIX 00 YCTPONUCTBE MUpa U OOIIECTRA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEJCTABICHUS O COIMAJbHBIX HOpPMax M MpaBUJIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHBE, KOMMYHHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
0JIE3HOM, Y4eOHOMCCIIeI0BATEILCKOM, TBOPUECKOM U IPYTUX BUAAX ACATEILHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOH COBMECTHOW JEATEIHHOCTH TIPU BBIMOJHCHUHU
y4eOHBIX, TIO03HABATCIBHBIX 3aj7ad, BBIMOJHCHUH XUMHUYECKUX JKCIIEPUMEHTOB,
CO3JIJaHUH YUYEOHBIX TPOCKTOB, CTPEMJICHHSI K B3aUMOITIOHUMAHHIO M B3aUMOITOMOIIIH
B MPOIIECCE ATOW yUeOHOM JeATEILHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEICHUE
U MOCTYNKH CBOUX TOBAPHUILEH C IMO3HUIMU HPABCTBEHHBIX U IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI IOCIEACTBUM ITOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE MPEACTABIECHUSI O BEIIECTBE U XMMHUYECKOW PEaKIuH,
COOTBETCTBYIOIIMUE COBPEMEHHOMY YPOBHIO pPAa3BUTUs HAYKH W COCTABIISIOIINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB M SBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4eOHBIMU TEKCTaMH, CIPABOYHOU



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHUIO M TO3HAHHIO, JIF0OO3HATENIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOCKTHOW W  HCCIEAOBATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH W YPOBHS OOYYCHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3HAHUE TOCIEIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBLIUCK (YIIOTPEOICHUS aJIKOTOJIs, HAPKOTHUKOB, 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 TPYJLy U PE3yJIbTaTaM TPYAOBOU NEATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  NMPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHU ¢ YUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIEIHON Mpo¢deCcCUOHAIBHON NESITETbHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHUE K TPUPO/IE KAK HCTOYHHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyYIEeCTBOBAaHUSA, MOHMMAaHHE IIEHHOCTU 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAK)KE B CUTYAIUsX,
YTPOKAIOIIUX 3TOPOBBIO U )KU3HU JTIOJCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M MyTeH WX PEIIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

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



Hay4YHOUM KapTHUHE MUpa, U YHUBEpCAIbHbIEC YueOHbIE NEHCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 0OECHeunBalOT (POpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3zoBble JJornyeckue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HaHUMU: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHH (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 0O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHUI, BEIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOJIBI M 3aKITFOUCHHUS;

yMEHHE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI D3JIEMEHTa), XHUMHUYecKas (opMyna W ypaBHEHHUE
XUMHYECKOW peakiy — MpU peHIeHUH y4eOHO-TI03HABATENIbHBIX 3a/1a4, C YUETOM
ATUX MOJEJIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICICTBEHHBIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBBI JIJIs1 (POPMUPOBAHUSI TUTIOTE3BI IO MPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTYET
0 MpojenaHHol padorte.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS. ~ JIUTEpATypa XUMHUYECKOTO COAEPKAHUS, CIPABOYHBIC
nocodbusi, pecypcol MHTepHeTa), KPUTUYECKU OIICHUBATH MNPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX [JIsI BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTHUMANIbHYIO (DOpMyY MpeAcTaBlIeHUs] UHPOpMALUU U
WUIIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH popMaMu rpauKui U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe ydeOHbIe 1eficTBHUS:

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

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNarh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUS XMMUYECKOI0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
nabopaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

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

PeryisiTuBHbIC YHUBepCAJIbHbIC y4eOHbIE N1eCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYLIECTBIISITh, KOHTPOJIMPOBATh U IMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee »(HEeKTUBHBIE CTIOCOOBI PEIIeHHs] YICOHBIX H
IIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMETHBIX pE3yJbTATOB MO OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIMMHUCA HAay4YHbIE 3HAHUSA, YMEHHUS M CIOCOOBI



NedcTBUM, creuudpuyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 1O  TOJYYEHUIO HOBOTO  3HAHUS, €ro HWHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PpACKpBIBaTh CMBICII OCHOBHBIX XMMHUYECKHX TOHSTHN: aToM, MOJEKYIa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasE Macca, KOJWYECTBO BEIIECTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JOJIsl XUMUYECKOTO AJIEMEHTa B COSAUHEHUU, MOJISIPHBIA O0BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peaxius, KiacCUuPuKamus peakiuil: peakiuu
COCIMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIMu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- U SHJOTEPMUUYECKHUE PEaKIIMH, TEIJI0BOM 3 (PeKT peakiuu,
SIPO aToMa, JICKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBs3b, MOJIIPHAsI U HEMOJspHAs KOBaJE€HTHAsl CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBasi JOJis1 BeIIeCTBa
(poI1eHTHAsI KOHIICHTPAIIMs) 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 ONpENENATh BAJIEHTHOCTH aTOMOB 3JIEMEHTOB B OMHApPHBIX COCIWHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUMN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass M HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepuogmueckoro 3akona JI. M. Mengeneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJIMYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuoamueckoil cucteme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHs], 3aKOHa ABOTaIpo;

e ONHUCHIBATH W XapakTepu3oBaTh Tabmmunyto (opmy Ilepuoamueckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [MOHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpynma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabnuie «llepuonndeckas cucrema XuMmMuueckux a3mementoB J[. U.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX FIEMEHTOB (COCTAB U 3aps AApa, 00ILIEe YUCIO AIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(HUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE peakuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEaKUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

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

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

BBIUUCIISITh OTHOCUTEIBbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHMYECKOrO 3JIEMEHTa Mo (opMmyse COeIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO
XUMHYECKOMN peaKilny;

NPUMEHSTH OCHOBHBIE OIEpaIlUi MBICTUTEIBHON e TENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBJICHUE TPUYUHHO-CJICICTBEHHBIX CBSA3€H — I M3Y4YEHUs 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 TakKe TMpaBWIaM OOpaIlleHHS C BeEIIeCTBAMH B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIECTB
(BolopoJla W KHCIIOPOJA), MPUTOTOBICHHUIO PACTBOPOB C OMPEACIEHHOM
MacCOBOW J0JIe pPacTBOPEHHOTO BEIECTBA, IUIAHUPOBATH M MPOBOAUTH
XUMHYECKUE SKCIEPUMEHTHI 10 PACIO3HABAaHUI PAacTBOPOB IIEJIOYEN H
KUCJIOT ¢ MOMOIIbIO MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U ApYyrHe).

K xonmy o6yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasl PEaKInsi, XUMUIECKasi CBsI3b, TEIIOBOU I (DHEKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEAKIIUH,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(OTepHOCTD, XUMHYECKas CBSI3b (koBaJIEHTHAS, VMOHHAaA,
METAJTUYECKasl ), KpUCTAIUTMYECKAs PEIIETKA, KOPPO3Hs METAIIIIOB, CILJIABHI,
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 COCTaBJICHUS (POpMys
BEIIECTB M YPABHEHUN XUMUUYECKUX PEAKIIUIA;

OTIPENICNIATh BAJICHTHOCTh U CTEIIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMyrsie, XapakTep Cpeiabl B
BOJHBIX PACTBOpPAX HEOPTaHWYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUYECKOMN
PEMETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: OINMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ileprognyueckoit CUCTEMBI XUMUYECKHUX DJIEMEHTOB:
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 CTPOCHHUSI aTOMOB XMUMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOmiee YHUCIO DJIEKTPOHOB M paclpelesieHue HX IO
AJNIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEIMHEHUH B Mpeaeiax MajblX NEPUOJIOB U
[JIABHBIX MOATPYII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHMYECKUE BEIECTBa,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMEe W crernudUYecKue XUMHYECKHUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YpPaBHEHHUS DJIEKTPOJMTHUYECKOM JTUCCOLMALIMM  KHUCTIOT,
LIETI0YEN U COJIEN, TIOJIHBIE U COKPALEHHBIE YPABHEHHS PEAKINI HOHHOTO



oOMeHa, YpaBHEHHS pEaKIuil, MOATBEPNKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIHii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUN B Pa3THMYHBIX
YCTIOBHSIX;

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

COOJTIOIaTh TIPaBHJIA TIOJIB30BAHMS XUMUYECKOU MOCYAO0N U IaOOpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUia OOpameHUs C BEIIeCTBAMHU B
COOTBETCTBHH C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XHUMHUYECKUX OTIBITOB IO TIOTYYEHUIO M COOMPAHHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

NPOBOJIUTH PEAKIINH, TOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATh ONBITHBIM MYTEM XJIOPUI-, OPOMHUI-, HOAHI-,
kapOoHat-, docdar-, cunukar-, cynbhar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSITH OCHOBHBIE OIE€paIlii MBICTUTEIBHON JESTENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IEHIE, CUCTEeMATU3AIIHIO, BHISBICHHE IPUIMHHO-
CJIEICTBEHHBIX CBSI3€H — JJII M3YYECHHsI CBOWCTB BEIIECTB M XMMHYECKUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0eHuE,
U3MEepeHne, MOJICIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoanyecTBo yacoB

KonTtpoJbHbie

IIpakTH4eckue

DJIeKTpOHHbIe (LN (POBbIE)

n/n TeM NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Pa3nea 1. IlepBoHayaibHble XUMHYECKHE MTOHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK
' MIPAKTUYECKON JEATEIbHOCTH https://m.edsoo.ru/7f41837c
L ):1 ]
19 BemecTBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaKiuuu https://m.edso0.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 5 bubnuoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
99 Bopopon. [lonsitue o 8 1 bubnuoreka [JOK
' KHUCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBaHHUSAX https://m.edso0.ru/7f41837c
OCHOBHBIE KIIACCHI bu6mmoreka [JOK
24 . 11 1 1
HEOPraHUYECKUX COCAUHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumuieckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU



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

[Tepuonnueckuii 3aKOH U
IIepuoaunueckas cucrema

bubnuoreka [IOK

. 7
31 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
- )éldMI/I‘-IGCK&?I CBS3b. . Bu6morexa LIOK
) KUCIHTEIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3/IesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHS. 8 1 1 bubnuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMHUUYECKHUX 4 1 bubnnoreka [JOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
' PyHHbL. -p https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' PYITHBL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
24 anemeHToB |VA-rpynnsl. Yraeposa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUSI
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 httos://m.edso.ru/7f41a636
Wroro mo pazueny 20
Pasnen 4. Xumus u okpy»aiomnias cpeaa
41 B oBeKa 3 bubmmoreka [{OK
' CHLECTRA I MATCPHAIDL B AHIHH HEil https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p o6 Bhe 3 bu6moreka [IOK
C3CPBHOE BpeMi https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

KoaunyecTBo 4acoB

Ne Mara DJIeKTpOHHbIe HH(poBbIE
Tema ypoka Kourpoabubie | IlpakTuueckue

n/n Bcero H3yUYeHus o0pa3oBaTebHbIE PECYPChI

padoTsbI padoThI

1 [Ipenmer xumuu. Posb XuMuu B )KU3HU 1 bubmmoreka [{OK
yejioBeka. Teia u BelecTna 03.09.2025 | https://m.edsoo.ru/ff0d210c

2 ITousaTre 0 MeTOIaxX IMO3HAHUS B XUMHUU 1 bubmorexa LOK

05.09.2025 | https://m.edsoo.ru/ff0d227e
[IpakTueckas padorta Ne 1 «IIpaBuna paboTsl
3 B J1ab0opaTopuu U MpUEMBI 0OpaIIeHHUS C 1 bubmorera [JOK
10.09.2025 | https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0BAHUEM))

4 Uuctele BemecTBa u cMecu. CriocoObl 1 bubmuorexa [JOK
pasneneHust cMece 12.09.2025 | https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2 «PazneneHue

5 cMmecelt (Ha mpuMepe OYUCTKU MTOBAPEHHOM 1 bubmorera [JOK

PuMEp P 17.09.2025 | https://m.edsoo.ru/ff0d28c8
COJIH)»
bu6mmoreka [JOK

6 ATOMEI H MOTICKYJIbI ! 19.09.2025 | https://m.edsoo.ru/ff0d2a6¢c

7 XHUMHUYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bu6mmoreka [JOK
XUMHUYECKHUX DJIICMEHTOB 24.09.2025 | https://m.edsoo.ru/ff0d2be8

8 IIpocThle U CI0KHBIE BEMIECTBA 1 Eubmiorexa ITOK

P B 26.09.2025 | https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYIISIPHOE YUEHUE 1 bubmorexa [IOK

YUp i 01.10.2025 | https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

1 X .B
0 mMieckas opuya. BaeHTHOCTS aToMOB 03.10.2025 | https://m.edsoo.ru/ff0d2eae
XUMHYECKUX JICMCHTOB
11 OTHocCuTENBHAS AaTOMHAs Macca. bubnuorexa [JOK
OTtHocuTenbHAsI MOJIEKYJISIpHAs Macca 08.10.2025 | https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XHMHAYECKOTO dJIEMEHTA B bubmmoreka [{OK
COCTMHCHUHU 10.10.2025 |  https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecrBa. Mosb. Mousipaast bubnuoreka [JOK
Mmacca 15.10.2025 |  https://m.edsoo.ru/ff0d5230
14 DOu3nveCcKue U XUMUYECKHE SIBIICHUS. bu6mmoreka [IOK
XUMHUYecKasi peaKius 17.10.2025 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUN 22.10.2025 | https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHS MACChl BEIIECTB. bubnuoreka [IOK
XHWMHUYECKUE YPAaBHEHHUS 24.10.2025 | https://m.edsoo.ru/ff0d3b88
17 Breruncnenus koandecTBa, MacChl BEIIECTBA bubnmuoreka [JOK
110 YPaBHEHUSIM XUMHYECKHX PEaKIIUi 05.11.2025 | https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMuueckux peakiuii
18 (coenuHEeHMS, pa3JIOKEHUS, 3aMEIICHHUS bubmorexa HOK
A P ’ - ’ 07.11.2025 | https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIIoneauct. O600IeHNE 1 bubmorexa HOK
" ARt o 12.11.2025 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponsHas padora Nel o reme «Bemecta bubnuorexa [IOK
U XUMUYECKUE PEAKLIUI) 14.11.2025 | https://m.edsoo.ru/ff0d4290
Bo3gyx — cMmech razos. CocraB Bo3ayxa.
21 Kncizxo — BJIEMEHT U IIPOCTOE BCHY:CTBO bubmmorexa [JOK
poa P B ’ 19.11.2025 | https://m.edsoo.ru/ff0d448e

O30H



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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duznueckre 1 XUMUYECKUE CBOMCTBA

22 KHUCI0poJia (peakiuy OKUCICHHS, TOPEHUE) bubmorexa OK
posa tpeaitt > TOPEHHE). 21.11.2025 | https://m.edsoo.ru/ff0d4614
IMousarue 06 oxcumgax
C11ocoOBbI MOIyYeHNs] KUCIOPOaa B
23 j1abopaTopuu Zlqn OMLIIHJIerHOI:JTI/I bubnmorexa LOK
PaTopHit i b ' 26.11.2025 | https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TennoBoii 3hpexT XuMHIEeCKo# peakiuy,
24 IMOHATHE O TEPMOXUMHUUYECKOM YpaBHEHUHN bubnmorexa LOK
P P ’ 28.11.2025 | https://m.edsoo.ru/ff0d4790
9K30- ¥ HJIOTEPMHUIECCKHIX PEaKIIHIX
To o (HedTh, yro €TaH).
s | o ek )
P xS, 03.12.2025 | https://m.edsoo.ru/ffod4c4a
MPEIOTBPAICHUS
[TpakTrueckas padota Ne 3 o Teme
26 «ITonmyyenue u cobnpanue KuCIopoaa bubmorexa HOK
i . P poza, 05.12.2025 | https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOUCTBY
97 Boaopon — sneMeHT 1 mpocToe BEMIECTBO. bu6mmoreka [IOK
Haxosxnenue B mpupoje 10.12.2025 | https://m.edsoo.ru/ff0d4dd0
28 dOu3nvecKrue U XMMUYECKHUE CBOMCTBA bubmuoreka [JOK
BoJlopona. IIpumenenue Bogopoaa 12.12.2025 | https://m.edsoo.ru/ff0d4dd0
29 [TousiTHe 0 KHUCIIOTaX U COJIAX Bubmiorexa TOK
17.12.2025 | https://m.edsoo.ru/ff0d50d2
30 CriocoObl mostydeHus: BOAOPOa B bubnunoreka [JOK
1abopaTopUH 19.12.2025 | https://m.edsoo.ru/ff0d4dd0
[IpakTueckas padborta Ne 4 mo Teme
31 «ITonydyenne u cobupanue BoAOPOIA bubmorexa [IOK
i . P AOPOAA, 24.12.2025 | https://m.edsoo.ru/ff0d4f42
W3YYEHHUE ero CBOICTBY
. " bubmuoreka [JOK
32 MousipHsiii 06%EM rasos. 3akon ABorazpo 26.12.2025 | https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d4614
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Brrunciienus 00bEMa, KOJIMUECTBa BEIIECTBA

bubmuoreka [JOK

33 | rasano ero H3BECTHOMY KOAMCCTBY 14.01.2026 | https://m.edso0.ru/ff0d55a0
BELIECTBA WM 00BEMY
Brruncnenus 006EMOB Ta30B 10 ypaBHEHHIO
34 €aKIMU Ha OCHOBE 3aKOHA 00BEMHEBIX bubnmorera [TOK
peardt . 16.01.2026 | https://m.edsoo.ru/ff0d5708
OTHOILIEHUH ra30B
35 du3nueckre 1 XUMHYECKHE CBOMCTBA BOJIBI bubnmorexa LOK
A 21.01.2026 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 bubnuoreka [JOK
WHJIUKATOpax 23.01.2026 | https://m.edsoo.ru/ff0d59e2
Boma xak pacrBoputens. Hackime e
37 HeI-lIIaCIIjI Kelf)HH:IBe p::nf(f bl I\EICHCOI:;I OHJBI bubmmorexa [OK
m P pPL- s 28.01.2026 | https://m.edsoo.ru/ff0d5b40
BEIIlECTBA B pacTBOpE
[TpakTruueckas padota Ne 5 o Teme
38 «IIpuroroBiaeHue pacTBOPOB C ONPEACIEHHON bubmmorexa [OK
P N . P p P 30.01.2026 | https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIIECTBA
39 KontponbHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Bona» 04.02.2026 | https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, Kiaccudukaus, bu6mmoreka [JOK
HOMEHKJIaTypa 06.02.2026 | https://m.edsoo.ru/ff0d664e
[Tonyuenue u XuMU4YeCcKre CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmiorexa LOK
’ P 11.02.2026 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUsI: COCTaB, KJIacCU(UKALINA, bu6mmoreka [JOK
HOMEHKJIaTypa 13.02.2026 | https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue u XuMHU4YECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHHI 18.02.2026 | https://m.edsoo.ru/ff0d67ca
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Kucnotsl: cocras, knaccudukanus,

bubmuoreka [JOK

44
HOMEHKJIaTypa 20.02.2026 | https://m.edsoo.ru/ffOdfee2
45 Tlonyuenne 1 XuMHUUeCKHE CBOMCTBA KHUCIIOT bubmorexa [JOK
i 25.02.2026 | https://m.edsoo.ru/ff0dfee?
46 Conu (cpemHue): HOMEHKIIATYpa, CIIOCOOBI bubnuorexa [JOK
MOJTy4YeHUS, XUMHUYECKUE CBONCTBA 27.02.2026 | https://m.edsoo.ru/00ad9474
[IpakTueckas padota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHIX 04.03.2026 | https://m.edsoo.ru/00ad9b7c
COCIMHEHUI)
48 I'eneTnueckas cBsI3b MKy KilacCaMu bu6mmoreka [IOK
HEOPraHUYECKUX COCTMHCHUI 06.03.2026 | https://m.edsoo.ru/00ad9a50
. bu6mmoreka [IOK
49 O60bmeHKe 1 CHCTEMATH3AKS SHAHMIA 11.03.2026 | https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPraHUMUECKUX bubmorexa LOK
on P 13.03.2026 | https://m.edsoo.ru/00ad9ela
COeqUHEHNI
Ile e
1 | mmmoexent snowtmos, Horamae o sy BuGamorexa LIOK
' 24 18.03.2026 | https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
[Tepnoanueckuii 3akon u [lepuoandeckas
52 cucTeMa XMMUYeCKuX daeMeHToB [. U bubmorexa [IOK
o 20.03.2026 | https://m.edsoo.ru/00ada52¢c
Menneneesa
53 Ilepuoasl, TPyIIIbL, TOATPYHIIBI Eubmiorexa ITOK
PHOJBL, TPYHTIRL, HOATPYI 25.03.2026 | https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIIEP. bubnuoreka [JOK
H3zoTorsl 27.03.2026 | https://m.edsoo.ru/00ada342
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CtpoeHnue 3JIeKTPOHHBIX 000JI0YeK aTOMOB

bubmuoreka [JOK

55 I1 5 ..
onemenros leproriecioit cuereMst /i 08.04.2026 | https://m.edsoo.ru/00adaébc
Menpeneena
XapakTepucTUKa XUMHYECKOTO dJIEMEHTA 110
56 ero noJjioxkeHuto B [lepuoamueckoit cucreme bubmorera [TOK
10.04.2026 | https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [leproanueckoro 3aKoHa s
57 pa3BuTHUA HayKu U npaktuku. /. 1. bubnnorexa [JOK
MenpeneeB — yu€HbIHN, IEaror u 15.04.2026 | https://m.edsoo.ru/00ada96e
rpak1aHuH
PesepBurrii ypok. O00011I€HIE 1
58 CI/ICTEM&TI/ISZEI/ISI 3HaHu# / Beepoccuiickas bubmorera [JOK
17.04.2026 | https://m.edsoo.ru/00adb33c
poBepoyHas pabora
Kontponbras padota Ne4 o reme «CtpoeHue
59 aToma. XumMudeckas cBsi3b» / Becepoccutickas bubmorexa HOK
) 22.04.2026 | https://m.edso0.ru/00adb486
poBepoyHas pabora
60 DJIEKTPOOTPUIIATEILHOCTh aTOMOB bubnuoreka [JOK
XUMHYECKHUX 3JIEMEHTOB 24.04,2026 | https://m.edsoo.ru/00adaab8
61 HonHnas xumudeckast CBA3b Eubmaorexa HOK
29.04.2026 | https://m.edsoo.ru/00adac34
62 KoBanenTHas nojspHas XuMH4ecKasi CBS3b bubmorexa [IOK
06.05.2026 | https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HEMoasIpHAs XUMHYECKasl CBSI3b bubmorexa LIOK
P 13.05.2026 | https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
64 C
TEHEHD ORHEACHIA 15.05.2026 | https://m.edsoo.ru/00adae28
65 OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH buGmorexa [JOK
P 20.05.2026 | https://m.edsoo.ru/00adb076
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bubmuoreka [JOK

06 OKUCITHTEIN i BOCCTAHOBHTCIH L 22.05.2026 | https://m.edso0o.ru/00adb076
PesepBubIit ypok. O6001mIeHNE 1

67 CI/ICTIe)MaTmZEm{ 3HaHI/H;1II 1o teme «CTtpoeHue 1 bubmorexa LHOK
AToMa. XIMIIeCKas CBA3EY 27.05.2026 | https://m.edsoo.ru/00ad9ch2

68 PesepBHblit ypok. O60011eHNE U 1 bubnnorexa [JOK
cHCTEeMaTH3alls 3HAHUMN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnnorexa [JOK
XUMUYECKUX dieMeHToB /1. U. 02.09.2025 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XUMHUUYECKUX DJIEMEHTOB 1 bubmmorexa [TOK

. 04.09.2025 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOPraHWYECKHUX BENIECTB 09.09.2025 | https://m.edsoo.ru/00adb7e2

4 Bunnl xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK 11.09.2025 | https://m.edsoo.ru/00adbac6
KontponsHas padota Nel o teme
«IToBTOpeHue u yriayoiaeHue

5 N 1 1
3HaHMUI OCHOBHBIX Pa3/IeNOB Kypca 16.09.2025
8 k1acca
Knaccudukanus XuMuueckux

6 €aKIUH 10 Pa3INYHBIM 1 bubmorexa [IOK
peart P 18.09.2025 | https://m.edsoo.ru/00adbcb0
MpU3HAKaM
[ToHsATHE O CKOPOCTH XUMUYECKOMN

7 eakuu. [ToHsITHE 0 TOMOTr'€HHBIX 1 bubmorexa [IOK
peakiin. 23.09.2025 | https://m.edsoo.ru/00adbe9a

U ICTCPOICHHBIX PCAKIIUAX
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TloHAaTHE O XUMHUYECKOM
paBHOBecHU. DAKTOPBI, BIUSIOLINE

8 Ha CKOPOCTh XUMHUCCKOM PEaKIIHH bubmorera [JOK
P peatdt 25.09.2025 | https://m.edsoo.ru/00adc28c
1 TTOJIOXKEHUE XUMHUYECKOTO
paBHOBECHS
9 OKucCIUTeNbHO- bubmmoreka [{OK
BOCCTAHOBUTEJILHBIE PEAKITUN 30.09.2025 | https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKON
10 ncconuanuy. CUIIbHBIC U clTa0bIe bubmorera [JOK
A HHAL. 02.10.2025 | https://m.edsoo.ru/00adcd68
AIIEKTPOJTATHI
11 HonHble ypaBHEHHS peaKIUi bubmorera [JOK
P peartt 07.10.2025 | https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHMU B CBETE MPEACTABICHUI bubnuoreka [IOK
00 AIIEKTPOIMTUYECKOM 09.10.2025 | https://m.edsoo.ru/00add5d8
JTUCCOTTUAITAN
XUMHYECKHE CBOMCTBA COJICH B
13 CBETE IPEACTaBICHHI 00 bubmorexa HOK
beA o 14.10.2025 | https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOIHAIIIT
14 [ToHsATHE O THAPOIU3E COJICH bubmorexa HOK
AP 16.10.2025 | https://m.edsoo.ru/00add9d4
15 O06001eHne u cucTeMaTu3anus bubnnoreka [JOK
3HAHUM 21.10.2025 | https://m.edsoo.ru/00addd12
[IpakTuyeckas pabora Ne 1.
16 «Pelrenne 3KCIEpUMEHTAIIBHBIX bubmotera [JOK
P 23.10.2025 | https://m.edsoo.ru/00addbfa
3a/1a49
17 KonTtponeHas padota Ne2 o teme bubnuorexa [IOK
«DNEeKTPOIUTHYECKAS 06.11.2025 | https://m.edsoo.ru/00addecO
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aucconuanya. XuMUyecKue
pEaKUUH B PaCTBOPAX»

OO01as XxapakTepucTUKa

bu6mmoreka [{OK

1 . X i
8 HAIOTEHOB. ATMITICCIHE CRoncTha 11.11.2025 | https://m.edsoo.ru/00addfe?
Ha TIpUMepe XJIopa
XnopoBogopoa. CoJisiHast KHCIIOTA,
19 XUMHYECKHE CBOKMCTBA, ITOJyUYCHHUE bubmorexa HOK
> TOIYH ’ 13.11.2025 | https://m.edsoo.ru/00ade104
IIPUMEHEHUE
[IpaxTueckas padota Ne 2 o Teme
20 «ITonyuyenne COJISTHON KHCIIOTHI bubmorexa HOK
YHCHIE C07 ’ 18.11.2025 | https://m.edsoo.ru/00ade348
W3y4YCHHE € CBOWCTBY
BI)I‘-H/IC.]'IGHI/ISI 110 ypaBHeHI/IHM
21 XUMHYECKUX PCaKIUi, eClIi OauH bubmorexa [TOK
peaidiu, A 20.11.2025 | https://m.edsoo.ru/00ade488
W3 PEarcHTOB JIaH B U30BITKE
99 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [JOK
VIA-rpynms 25.11.2025 | https://m.edsoo.ru/00ade64a
AJoTponHbIe MOTU(UKALUN
23 cepnl. Haxoxnenue cepsl 1 € bubnunoreka [JOK
COCJIMHEHUH B MIPUPOJE. 27.11.2025 | https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPhI
CepoBOA0pOI, CTPOCHHE,
24 @Hznqefmfei XHf/II/IquKI/Ie bubmorexa HOK
. 02.12.2025 | https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcupel cepbl. CepHas KHUCIIOTA,
25 (bnsnjecxng u XHI\queCKI/Ie Bubmmorexa LIOK
. 04.12.2025 | https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
26 XUMHYECKUE PEAKIUH, JIEIKAILNE B bu6nmnoreka [JOK
OCHOBE MIPOMBIIIJICHHOTO criocoba 09.12.2025 | https://m.edsoo.ru/00adec8a
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MOJIYYECHHS] CEPHOM KUCIIOTBHI.
XHUMUYECKOE 3arpsAI3HEHUE
OKPYKaroLEn CpeJibl
COCIMHEHUSIMU CEPbI

Briuncienune MmaccoBor 10U

bubmmoreka [{OK

27
BBIX0/1a TIPOJIYKTA PEAKIIUU 11.12.2025 | https://m.edsoo.ru/00adec8a
OO6mrast XxapakTepUCTUKA SJIEMEHTOB
VA-rpymnnsl. A30T,

28 acm po}:?r aHEHUE B IIPUPOIE bubnmorexa LOK
pactpoctp PHpoZe, 16.12.2025 | https://m.edsoo.ru/00adeea6
(du3HYeCcCKre U XUMUICCKHE
CBOIicTBa
AmMuak, ero usnyeckue u

29 XUMHUYECKHE CBOMCTBA, ITOIyUYEHUE bubmmorexa [OK

> 1Oy 18.12.2025 | https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[IpakTuueckast pabota Ne 3 o Teme
30 «ITonyyenne aMMuaKa, H3ydeHHe bubmmorera [OK
yq“ YA 23.12.2025 | https://m.edsoo.ru/00adf180
€ro CBOICTB»

31 A3oTHas KucioTa, e€ pusndeckue bubnuoreka [JOK
1 XUMHYECKHE CBOMCTBA 25.12.2025 | https://m.edsoo.ru/00adf306
Hcnonp30BaHNEe HUTPATOB U COJICH
aMMOHHUS B KAY€CTBE MUHEPAIbHBIX

32 00penuii. XumMuueckoe bubmiorexa LOK
yAo0p ) . 30.12.2025 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIel cpebl
COEIMHEHUSIMH a30Ta
®ochop. Oxeun bochopa (V) u

33 tdocdopHas kuciora, GU3NIECKHe bubnuoreka [JOK
1 XUMHUYECKHE CBOMCTBA, 13.01.2026 | https://m.edsoo.ru/00adf68a

MOJIy4YEHUE
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Hcnons3oBanue pochaTo B
KauCCTBC MUHCPAJIbHBIX

bubmuoreka [JOK

34
ynoOpeHuii. 3arps3HeHue 15.01.2026 | https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenpl hocharamu
VYraepon, pacrpocTpaHeHne
35 pu Ic: g g)mlzleczleHHHH ’ bubmorexa LHOK
PHPOAE, y 20.01.2026 | https://m.edsoo.ru/00adfd9c
XAMHAYECKHE CBOWCTBA
Oxcuppl yriaepoaa, ux Gpusndeckue
U XUMHYECKHE CBOMCTBA.
36 DKOIOTHYECKUE IPOOIEMBI bubmmorexa [IOK
p ’ 22.01.2026 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yIJIepo/ia
(V)
37 VYroapHas KUcoTa U €€ COTu bubmorera [JOK
27.01.2026 | https://m.edsoo.ru/00ae006¢c
[Ipaktruueckast pabota Ne 4 o Teme
38 "IlostygeHue yriieKuciaoro rasa. bubnuoreka [JOK
KauecTBeHHas peaknusa Ha 29.01.2026 | https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHayanbHBIC TOHATHSA 00
39 OpPraHUYECKHUX BEIECTBAX KaK O bubnmorexa [JOK
P 03.02.2026 | https://m.edsoo.ru/00ae054¢e
COCIIMHEHUSX yriiepoa
40 KpemHuuii u ero coefuHEHN bubmorexa LIOK
P A 05.02.2026 | https://m.edsoo.ru/00ae080a
[IpakTuueckas paborta Ne 5.
41 Pemenue skcriepuMeHTaIBHBIX bubnuoreka [IOK
3a7a4 no teMe «BaxHenIne 10.02.2026 | https://m.edsoo.ru/00ae0bf2

HEMCTAJJIbI U UX COCOUHCHU S
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KonTtposneHas padota Ne3 mo teme

42 «Baxxnennne HeMeTalIbl U UX buGnnorexa [IOK
12.02.2026 | https://m.edsoo.ru/00ae0el8
COETMHEHU S
OO01as XxapakTepucTUKa
XUMHYECKAX DJIEMEHTOB —

43 METaJIJIOB. MeTajnueckas CBsI3b U bubmmoreka [{OK
MeTaJUTMYecKasi KpUCTaInuecKast 17.02.2026 | https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOKMCTBa
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJIIOB.

44 DNEKTPOXUMHUECKUN DS bubmorexa LOK

P . P 19.02.2026 | https://m.edso0.ru/00ae1156
HaIpsDKEHUN METaJlIOB
OO6mme crnocoObI MOTyICHUS
meTtawIoB. CruiaBel. Beruncienus
45 10 YPaBHEHUSIM XUMHUYECKUX bubmorexa [OK
P . 24.02.2026 | https://m.edsoo.ru/00ael156
peaKIvii, €Cliv OJIMH U3 PEareHTOB
COJICPXKUT IPUMECH
46 [ToHsATHE O KOPPO3UU METAILIOB Eubmaorexa HOK
PP 26.02.2026 | https://m.edsoo.ru/00ael278
bubmuoreka [JOK

47 [enormpie MeTamb 03.03.2026 | https://m.edsoo.ru/00ael4b?2

48 OKcubl ¥ THAPOKCUIBI HATPUSA U bubnnoreka [JOK
Kanus 05.03.2026 | https://m.edsoo.ru/00ael4b?2

49 [IlenoyHO3eMeTbHBIE METAILIIBI — bubmuoreka [JOK
KaJbIIMM U MarHui 10.03.2026 | https://m.edsoo.ru/00ael5e8

50 Baxxueiiime coequHeHU KaJIbUA Bubmiorexa TOK

s t 12.03.2026 | https://m.edsoo.ru/00ael5e8
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O0001IEeHUE U CUCTEMATU3ALIUS

°1 3HAHUM 17.03.2026
59 JKEcTKOoCTh BOJBI M CITOCOOBI €& bu6mmoreka [{OK
yCTpaHEHHUS 19.03.2026 | https://m.edsoo.ru/00ae1886
[Ipaktuyeckas padora Ne 6 o reme
53 "KEcTKoCTh BOIBI U METOBI €€ bubnmorexa LOK
" 24.03.2026 | https://m.edsoo.ru/00aelaed
yCTpaHEHUS
. bubnuorexa [JOK
>4 ATIOMHHH{ 26.03.2026 | https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOWCTBA OKCHIA U bubnuoreka [JOK
THJIPOKCUA 07.04.2026 | https://m.edsoo.ru/00aelc64
bu6moreka [IOK
%6 Keneso 09.04.2026 | https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTTU bubnuoreka [JOK
xenesa (I) u xenesa (111) 14.04.2026 | https://m.edsoo.ru/00ae35e6
58 O06o01IeHre U cucTeMaTHU3aIus
3HaAHUH 16.04.2026
[IpakTrueckas padota Ne 7.
59 Pemenune skcnepuMeHTaIbHbBIX bubnuoreka [JOK
3a7a4 1o teme «BaxxHeiue 21.04.2026 | https://m.edsoo.ru/00ae3de8
METaJTbl U UX COCTUHEHUS
Borurcnenus o ypaBHEHUSIM
XUMHYECKUX PEaKLUi, eClid OJIUH
60 W3 PEareHToB J1aH B U30BITKE UITU bu6mmoreka [JOK
COJICPXKUT pUMecH. Beruncienus 23.04.2026 | https://m.edsoo.ru/00ael750

MAacCOBOM JIOJIM BBIXOJa IPOIYKTA
peaxiuu



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

O0001IEeHUE U CUCTEMATU3ALIUS

61 3HAHUM L 28.04.2026
KonTtposneHas padota Ne4 mo teme

62 2(1)3:;1;}}1:;1;111;1;? METaJUIbl U UX 1 30.04.2026

63 BemectBa u maTepuansl B 1 bubnuorexa [JOK
MTOBCETHEBHOM JKM3HU YEIOBEKA 05.05.2026 |  https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpY’Karollel cpeJibl 07.05.2026 | https://m.edsoo.ru/00ae4270

65 Ponp xumuu B pemreHnn 1 bubnuoreka [JOK
9KOJIOTUUYECKHUX TTPOOIeM 12.05.2026 | https://m.edsoo.ru/00ae4270

66 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CUCTEMAaTH3aIA 3HAHUHI 14.05.2026 | https://m.edsoo.ru/00ae0d0a

67 PeseprubIit ypok. O6001eHNE 1 1 bubnuoreka [JOK
CUCTEMAaTH3aIsA 3HAHUHI 19.05.2026 | https://m.edsoo.ru/00adb33c

68 PesepBubiit ypok. O6001IeHNE 1 1 bubnunoreka [JOK
cUCTEMATU3alUs 3HAHUI 21.05.2026 | https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

INPOBEPAEMBbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOM MTPOT'PAMMBI

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
06p330BaTeJ'lLHOI71 nporpaMmsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

IIo Teme: ((HepBOHaLIaJ'II)HBIC XUMHNUYCCKHUEC ITOHATUS)

1.1

PaCKpbeIBaTb CMBICII OCHOBHBIX XWMHWYCCKUX HOHATHIH: aToM,
MOJIEKYyJ1a, XUMHYECKHH D3JEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMech (OAHOpPOMHAS W HEOJHOPOJIHAs), BAJICHTHOCTD,
OTHOCHTENIbHAs aTOMHAas W MOJIEKYJIsIpHas Macca, KOJINYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi JOJISI XHMHUYECKOTO
JJIEMEHTa B COEIMHEHUH, MOJISIPHBIN 00bEM, XUMHUYECKasT PEeaKIys,
KIaccuUKAIMS ~ peakIuil: peakuud COCAWHEHHS, PEaKIHU
pa3IOKEHUs, pPEaKIUU 3aMelIeHHs, peakimuu OOMeHa, 93K30- U
SHIOTEPMHUUYECKHE PEAKIIUH, TETUIOBON 3(PdEKT peakinu, pacTBOp,

MaccoBasi J10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIMsl) B pacTBOpe

1.2

HUITIOCTPHUPOBATH B3aUMOCBA3b OCHOBHBIX XMMHWYCCKUX MMOHATUHN H

IIPUMCEHATH OTU IIOHATHUA IIPU OITMCAHUHU BEIICCTB U UX npeBpameHI/Iﬁ

1.3

HCII0JIb30BaTh XUMHUUYCCKYIO CHUMBOJIMKY JJIsI COCTABJICHUSA (bopMyn

BEIIECTB U YPAaBHEHUN XUMUUYECKUX PEaKIUi

1.4

pacKpbIBaTb CMBICII 3aKOHOB COXpaHCHHA MaACCbl BCHICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YUYCHUA, 3adKOHa

ABoraapo

1.5

OonpeacisiTb BaJICHTHOCTbL aTOMOB  3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTL XUMHUYCCKHUE PCAKIIUU (HO Yucily U COCTaBYy

Y4YaCTBYIOIIMX B peaKkIH BELIECTB, 10 TEMI0BOMY 3 deKTy)

1.7

BBIUUCIIATE OTHOCHUTCIIBHYIO MOJICKYJSAPHYIHO W MOJIAPHYIO MACChI

BCIICCTB

1.8

BBIUUCIIATE MAaCCOBYIO IOJIFO XUMHYCCKOI'O 3JICMCHTA I10 (I)OpMyJ'IC

COEIMHEHMUS,




1.9

BBIYUCIIATH MAaCCOBYIO J1OJIFO BCIICCTBA B PACTBOPE

1.10

IPUMEHSTh ECTECTBEHHOHAYYHBIE METO/IbI MO3HAHUS — HAOIIOICHHE,
U3MEpPEHUE, MOJEIMPOBAHUE, OSKCIEPUMEHT  (pealbHBIi U

MBICJICHHBIN )

ITo Teme: «Baxneime MpeacTaBUTENN HEOPTrAHUYECKUX BEIIECTBY

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHWMHWYCCKUX TIOHSATHH: OKCHunI,

KHcCJj10Ta, OCHOBaHHEC, COJIb

2.2

OTIPENENATh MPUHAAICKHOCTh BEIIECTB K OMNPENETIEHHOMY KIaccy

coenuHeHul no popmynam

2.3

KﬂaCCI/I(i)I/IHI/IPOBaTB HCOPTraHNYCCKHUEC BCUICCTBA

24

XapaKTepu30BaTh (ONMHMCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA
BEIIECTB Pa3IMYHbIX KJIACCOB, MOATBEPXK/Iasi OMHCAaHUE MpUMepamMu
MOJIEKYJISIPHBIX ~ YpPaBHEHHUH  COOTBETCTBYIOIIMX  XHMHUYECKUX

peakuuii

2.5

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBHCUMOCTH OT HX
Ka4C€CTBCHHOI'0O COCTaBa, BO3MOXKHOCTH IPOTCKAHUA XHMHUYCCKHX

IpEeBpalICHUI B pa3IMYHbIX YCIOBHIX

2.6

ClIeZIOBaTh TMpaBWJAM TIOJb30BAHUS XUMHUYECKOW TMOCYAOH U
1ab0paTOPHBIM 00OPYIOBAaHUEM, a TAKXKE MpPaBWIAM OOpaIEeHUs C
BEIIECTBAMU B COOTBETCTBHU C HHCTPYKIMSMH IO BBITIOJHEHUIO
71a00pATOPHBIX XUMUYECKUX OIBITOB TI0 TOJYYECHUIO ¥ COOMPAHHIO
ra3000pa3HbIX BEHIECTB (BOJIOPOJAa M KHCIOPO/a), IPUTOTOBICHHIO
pacTBOpPOB C OMpPEACIEHHOW MAacCOBOM JoJiell pacTBOPEHHOTO
BEIIECTBA, TUIAHKPOBATh U MPOBOJIUTh XMMHUYECKHE IKCIIEPUMEHTHI
10 PACIO3HABaHWIO PACTBOPOB IIENOYEH U KHCIOT C IMOMOIIBIO

UHAMKATOPOB (JaKkMyc, ¢heHoTaaernH, MEeTUIOPaHK U APYTHe)

2.7

IMPOBOANTDH paC‘IéTH 10 YpaBHCHUIO XUMHWYECKOH pe€aKuuun

Ilo Teme: «llepmoamueckuii 3akoH W llepuoandeckast cucrema
xumudeckux snemeHToB JI. M. MenneneeBa. CtpoeHue aTtoMmos.

Xummnueckas cBI3b. OKUCIUTEILHO-BOCCTAHOBUTEIbHEIC pCaKknum»

3.1

PacCKpbIBATb CMBICII OCHOBHBIX XHUMHWYCCKHUX MMOHSITHM: AApO aToMa,
BHGKTpOHHLIﬁ clion aToMa, aTOMHas Op6I/ITaJ'IB, paaunyc aroma,

XUMHYCCKas CBA3b, IMOJISIpHAA W HCIIOJISIpHAsA KOBAJICHTHASA CBA3b,




AJIEKTPOOTPUIIATEILHOCTh, HWOHHAs CBS3b, HMOH, KaTHOH, AHUOH,

CTCIICHb OKHCJICHUA

3.2

KHaCCI/I(I)I/II_II/IpOBaTB XUMHNYCCKHUEC IJICMCHTBI

3.3

OTIMCBIBATh U XapaKTepu30BaTh Ta0IMuHyto Gopmy I[leproanueckoii
CUCTEMBl XMMMUYECKHUX 3JIEMEHTOB: Pas3jinyaTh MOHATUS «TJIaBHas
noarpynna (Arpymmna)» u «nobounas noarpynna (brpymma)y,

«MaJIpIe» U «OOJIBIIHE) Nepruoabl

3.4

packpsiBaTh cMmbici Ilepmommueckoro 3akona JI.M. Menneneena:
JACMOHCTPUPOBATH IIOHUMAaHUue HCpHOJIPI'—ICCKOfI 3aBUCHUMOCTH
CBOMCTB XUMHUYECCKUX JJICMECHTOB oT nux TIOJIOXKCHUA B

[Iepnoauueckoit cucreme

3.5

COOTHOCUTh O00O3HAYCHMs, KOTOpPbIE WMEIOTCSI B  TaOJHIle
«llepnognyeckass  cucrtemMa  XUMU4YecKuMx  snmemeHtoB  J[.M.
MeHpeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOSHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsn sjapa, oOiiee dYucio

AJIEKTPOHOB U pacnpeeNieHue X MO AIEKTPOHHBIM CIIOSIM)

3.6

ONpeCAciIsATb  CTCIICHb  OKHUCJICHHUA  OJICMCHTOB B 6I/IHapHBIX

COCIUMHCHUAX

3.7

OTIPENeNIATh BHUJ XUMHUYECKOW CBSI3U (KOBAJICGHTHAs W HOHHAas) B

HEOPraHN4YCCKUX COCIUHCHUAX

9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yabTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 0011Iero 00pa3oBaHus

1

ITo Teme: «BemecTBo 1 XuMHU4ecKas peaKuus»

1.1

pacKpbIBaTb CMBIC]I OCHOBHBLIX XHMHUYCCKUX MMOHSTHM: PacTBOp,
QJICKTPOJIUTBI, HCIJICKTPOJIUTBI, JJICKTPOJIHUTHUYCCKAA AUCCOLMUAIHA,
pPCaKiiuu UOHHOTO O6MeHa, KaTaJin3aTop, XUMHUYCCKOC PABHOBCCHC,
O6paTI/IMLIe )51 HeO6paTI/IMLIe pCaKknuu,
OKHCIIUTCIBbHOBOCCTAHOBHUTCIIbHBIC pcaKkuuu, OKHCIIUTCIIb,
BOCCTAHOBUTCIIb, OKHCJICHHEC UW BOCCTAHOBJIICHUC, aJUJIOTPOIINA,

aM(i)OTCpHOCTL, XUMHUYCCKasa CBA3b (KOBaJICHTHaH, HOHHAas,




METaJIJINYECKast), KPUCTAJUIMYECKasi pelI€TKa, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKkuu

1.2

HUITIOCTPHUPOBATH B3aWUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHIATHH H

IMPUMCHATDH OTU MOHATHUA IPU OIMMMCAHUHN BEIICCTB U UX HpeBpaHICHI/If/'I

1.3

COCTaBJIATh YPAaBHEHUSI IEKTPOJIUTUUYECKON NUCCOIMALUUA KUCIIOT,
LIEJIOYEH M COJIEH, IIOJIHBIE M COKPAIEHHBIE YPAaBHEHUS PEaKLUU

WOHHOTO OOMEHA

1.4

PACKPBIBATE CYHIHOCTHb OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITUX PeaKIHi

1.5

MPOBOJUTH PACUETHI IO YPABHEHNUIO XUMUYECKON peaKnu

IIo temam: «HemeTamnel m ux COCAUHCHUS)» U «MeTtanael U UX

COETMHEHU S

2.1

XapakTepu3oBaTh  (OmMHMChIBaTh) oOmMe W crneurdduyeckue
XMMHUYECKHE CBOMCTBA MPOCTHIX U CIOXHBIX BEIIECTB, MOATBEPKIast
OTNHMCAaHHWE TpPUMEpPaMH MOJIEKYJIAPHBIX W HWOHHBIX ypaBHEHUI

COOTBECTCTBYIOIINX XUMHYCCKUX peaxunﬁ

2.2

COCTaBJISITh YPAaBHEHUS PEAKIIHH, TIOITBEPKIAIOIIUX CYIIICCTBOBAHHE

T€HETHYECKOH CBSA3H MCXKAY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

ITPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHA,
BO3MOJXHOCTHU IMPOTCKAHUA XUMHUYCCKUX HpeBpaHICHI/Iﬁ B pa3JIMYHbIX

YCIIOBUAX

2.4

CleoBaTh MpaBWIaM IIOJIb30BaHUA XUMHYECKOM TmoCcyaod U
1abopaTopHbIM 000PYAOBAHUEM, a TaKXkKe MpaBHiIaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKLUHUSMH IO BBHIMOJIHEHHUIO
71a00PATOPHBIX XUMHUYECKUX OTMBITOB MO MOJYYEHUIO U COOMPaHHIO

Fa3006p83HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIOIO rasa)

2.5

IPOBOAUTH PEAKIHMH, IOJTBEPXKIAIONINE KAadyeCTBEHHBI COCTaB
Pa3MMYHBIX BEIIECTB: PACIO3HABATh ONBITHBIM IyTEM XJIOPHI-,
Opomua, uoaAMJ, KapOoHaT, Qocdar, cuiIMKar, Ccyibdar,
TUJIPOKCUMOHBI, KATHOHBI aMMOHMSI, MOHBI W3yYEHHBIX METaJJIOB,

MMPUCYTCTBYIOIHEC B BOAHLIX pACTBOPAX HECOPIraHNMYCCKUX BCUICCTB

ITo Teme: «XuMHSA U OKpyXKaroIias cpena»

3.1

PAaCKpBIBATh CMBICII OCHOBHBIX XHMHWYCCKHUX MMOHSATHUH: HI[K

BCIICCTBA; KOPPO3Us METAIJIOB




3.2

HpI/IMeHSITB OCHOBHBIC OHepaI_II/II/I MBICHHTGHBHOﬁ OCATCIIBHOCTU —
aHaJIM3 W CHUHTE3, CpaBHEHHE, O0O0OOIIECHHE, CHUCTEeMATHU3alUIO,
BBISIBJICHHUC HpI/I‘-II/IHHO-CJIeI[CTBeHHBIX CBSI?)GI;'I — A I/ISy‘-IeHI/ISI
CBOﬁCTB BCHICCTB U XMUMHYCCKUX pCaKHHﬁ; GCTCCTBCHHOHay‘-IHBIG
METOJIbI TIO3HAHUS — HAONIOJCHUE, M3MEPEHHE, MOJICIUPOBAHUE,

9KCIIEPUMEHT (pEabHbIA U MBICICHHBIN)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Ponp XuMHM B KHU3HU 4YEJIOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemecTtBa. OU3NUECKUE CBOMCTBA BEIIECTB. ArperaTHoe COCTOSIHHE

BCIICCTB

1.2

IlonsTHE O METOJaX ITO3HAHUA B XUMHH. Yucteie B€HIICCTBA 1 CMECH. Crioco0On1

pa3aeieHust cMecen

1.3

ATOMBI H MOJICKYJIBI. Xumuyeckrue diaeMeHThl. CHMBOIBI XHMHYECKUX

a51eMeHTOB. IIpocTeie U c10XkHbIe BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumunyeckas popmyina. BalneHTHOCTh aTOMOB XUMUYECKHX JIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemiecTB. (OTHOCHTENbHAas  aTOMHas — Macca.
OtHocuTenbHass MOJIEKyJIsIpHass Macca. MaccoBasg [0JI1  XMMHYECKOTO

9JIEMCHTA B COCAMHCHUU

1.5

KonunuectBo BemiectBa. Mousib. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBa,
Macchl M 4YMcia CTPYKTYPHBIX €IMHHUIl BeulecTBa. Pacuérel mo dopmynam

XUMHUYCCKUX COCI[I/IHCHI/Iﬁ

1.6

OusnyecKkue U XUMUYECKHUE SBJICHUS. XUMHUECKas peakius U e€ MpU3HaKHU.
3aKOH  COXpaHEHHs  MacChl  BEIIECTB.  XHUMHUYECKHUE  ypaBHEHHUS.
Knaccudpukanuss  XxuMuyeckux  peakuuil  (COCAMHEHHUS,  Pa3JIoKEeHHUS,

3aMeInieHus, 0OMeHa)

1.7

XUMUYECKUN OKCHEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW TMOCYAOM, C
npaBUIaMU pabOTHI B TAOOPATOPUH U TPpUEMaMHU OOpaIleHHS ¢ JTaO0PaTOPHBIM
o0opy/noBaHHEM, H3Y4Y€HHE U OlucaHue (U3MUECKUX CBOMCTB 00pa3LoB
HEOPraHWYECKUX BEIICCTB, HaONoJcHHE (U3MYecKuX (TUIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHHE caxapa B CTYIKe, KUIICHHE U KOHJCHCAIIUS BOJIbI) U
XUMHUYECKUX (TOpeHHe CBEYH, MPOKAIMBAaHHE MEIHOW  MPOBOJIOKH,
B3aUMOJICCTBHE Mejla C KHCIOTOW) SIBJICHHM, HAOIIOJICHUE W OIHMCAHUE
NPU3HAKOB TMPOTEKAHUS XUMUYECKHUX peakuuil (paslokeHue caxapa,
B3aMMOJICHICTBIE CEPHON KHUCIOTHI C XJIOpUAOM Oapusi, paszIoKEeHUE
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aNMOICICTBHE JKele3a ¢ pacCTBOPOM
conu meau(ll), u3ydenne cmoco6oB pazaeneHus cMecei (C TOMOIIbIO MarHUTA,

¢uIbTpOBaHMe, BhIIApUBAHKE, TUCTWUIALMS, XpoMarorpadus), IpoBereHue




OUUCTKM IIOBAPEHHON COJIM, HAOIIOJCHHWE M OIMCAHUE pPE3YJIbTAaTOB
IIPOBECHUS OIBbITA, MIUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAcChl, CO3JaHHE

MoJelel MOJIEKYJ (1IL1apoCTEPKHEBBIX)

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — anmeMeHT W mpocTtoe
BelecTBo. HaxoxaeHue Kuciopoaa B mpupoje, Gu3uveckne u XuMUYSCKUE
cBoiictBa (peakiuu ropenus). Okcuapl. [Ipumenenne kucnopona. CriocoObl
MOJIydeHUsI KUCIOpoAa B JabopaTOpuy M TPOMBINUIEHHOCTH. KpyroBopoT

KHCI0poia B mpupoae. O30H — alIoTponHast MoAU(UKALIMS KUCIIOpoaa

2.2

TermnoBoil 3¢p(deKkT XUMHUECKON peaklIMH, TEPMOXUMHUYECKUE YpPaBHEHMS,
9K30- U 3HJOTEpPMUYECKUE peaklnu. TOMIMBO: yroiab U METaH. 3arps3HeHne

BO3/IyXa, YCWJICHHE TTApHUKOBOTO 3 (deKTa, pa3pylieHue 030HOBOTO CIIOsI

2.3

Bonopos — anemeHT u nipoctoe BeriectBo. HaxoxieHne Boopoia B MPUPO/IE,
(i)I/I?)I/I‘-IeCKI/Ie U XUMHUYCCKUC CBOﬁCTBa, IMPUMECHCHUC, CIIOCOOBI IMOJTY4YCHU.

Kucnorte! u conu

2.4

Monsipabiii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHHSIM

2.5

duznyeckue CcBoiicTBa BoAbl. Boma kak pactBoputenb. PacTBOpHI.
HacelimienHble 1 HeHachIIEHHBIE pacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg 107 BeElIECTBA B pPacTBOpE. XHMHYECKHE CBOWMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B MpUPOJE U B KHU3HU YesnoBeka. KpyroBoport
BOABl B MpHUpoAe. 3arps3HeHHe MNpUPOAHbIX Boja. OxpaHa M OYHMCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus neopranmueckux coenuHennit. Oxcuawl. Knaccudukarms
OKCHJIOB: coJieoOpa3yroiue (OCHOBHBIC, KHCIOTHBIC, aM(pOTEpHBIC) |
HecolieoOpazyromue. Homenknarypa okcuaoB. @U3NYecKue U XUMHUYECKUE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHUJIOB

2.7

OcHoBanus. Krnaccudukanust ocHOBaHMM: MIENOYM UM HEPACTBOPHUMBIE
ocHoBaHus. Homenknarypa ocHoBanuii. ®u3nyeckue U XuMU4eCcKre CBOMCTBA

ocHoBaHui. [loyuenne ocHOBaHUM

2.8

Kucnotsl. Knaccudpukanus kucnot. Homenknarypa kucnor. @usndeckue u
XUMHYECKHE cBOMcTBa KHUCIOT. Psan aktmBHocTH MetaiioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenkinarypa coneil. @uznueckue U XMMHYECKHUE CBOMICTBA COJIEH.

[Tony4yenue coien




2.10

I'enernueckas CBSI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ
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XUMHUYECKUH OKCIEPUMEHT: KAauyeCTBEHHOE ONpEACTICHUE COACpIKaHUS
KHCJIOpOJa B BO3yXe, MOJIydeHHEe, COOMpaHne, paclio3HABaHUE U H3ydeHHE
CBOMCTB KUCJIOPOJa, HaOJII0/IEHUE B3aUMO/IEHCTBHS BEIIECTB C KUCIOPOJIOM U
yCJIOBHS BO3HUKHOBEHUS U MTPEKpAIIEeHuUs TOpeHus (TIoxkKapa), 03HAKOMIICHHE C
o0Opa3liaMu OKCHAOB M ONHCAaHHE HUX CBOWCTB, NOJy4eHHE, coOMpaHue,
pacrno3HaBaHUE U HU3Y4YE€HHE CBOMCTB BOJOpPOAA (FOpEHUE), B3aUMOJAEHUCTBUE
BOJIOpOJIa C OKCHJIOM memu(ll) (BO3MOXHO UCIIOJIb30BaHUE
BHJIEOMATEpHAJIOB), HAONIOEHHE O0pa3l0B BEIIECTB KOJIUYECTBOM | MOJIb,
HCCIIEIOBAaHUE OCOOEHHOCTEH pacTBOPEHHS BELIECTB C  Pa3JIMYHOU
pacTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHON MacCOBOM
JIOJIEH  pacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBHE BOJBI C METAJUIAMHU
(matpueM u KambliueMm) (BO3MOXXHO HCIOJIb30BAaHUE BHUICOMATEPHUAJIOB),
OTIpE/IeTICHNEe PACTBOPOB KHUCIOT W MIENOYEH € TOMONIBI0 HWHAMKATOPOB,
uccienoBaHue o0pa3loB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIAcCOB,
HaOJIO/IeHuEe W3MEHEHHsS OKpPAacKH HWHIMKATOPOB B PacTBOpax KHCIOT H
nienoue, n3ydeHue B3aumoaencteus okcuaa meau(ll) ¢ pacteopom cepHoit
KHCIIOTBI, KHUCJIOT C MeTa/llaMi, peakUuuid HeWTpanuzaluy, MoJydyeHUue
HEpPACTBOPUMBIX OCHOBAHMH, BBITECHEHHE OJHOTO MeTaula APYyruM U3
pacTBopa COJIM, pelleHne SKCIIEPUMEHTANBHBIX 33a4 Mo TeMe «Baxueiinine

KJIaCChl HCOPraHNM4CCKUX COCI[I/IHCHI/II\/'I»

[Tepuonuueckuii 3akon u [leproauueckas cucteMa XUMHUYECKHUX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIINHN

3.1

[lepBpie MOMBITKM KIACCH(PUKAIUU XUMHUYECKUX 3JIeMeHTOB. [loHsTHE O
IPYIIax CXOJHBIX 3JIEMEHTOB (ILIEJIOYHbIE U IIETOYHO3EMENbHbIE METAJLIbL,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT am¢oTepHbIC

OKCHUABbI U TUAPOKCHUIBI

3.2

[lepuoanueckuit 3akoH. Ilepuoanueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
.. MengeneeBa. KopoTkomepuoaHas U JUIMHHONEPHUOAHAs  (OPMBI
[Iepuonnueckort cucremsl xumudeckux oanemeHroB .M. Menneneesa.
[lepuoast u rpynmnbl. @U3HUECKUI CMBICH MOPSIKOBOTO HOMEpAa, HOMEPOB

INepruoaa U IrpyIiibl 3JICMCHTA

3.3

CTpOGHI/Ie atroMmoB. CocTaB aTOMHEIX Aaep. H3oTomel. 3HeKTpOHLI. CTpOeHI/IC

QJICKTPOHHBIX 000JI0YEeK aTOMOB MEPBLIX 20 XUMHYECKHX DJIEMCHTOB




ITepnoguueckoii cucremsl .M. MenzaeneeBa. XapakTepuCTHKa XUMUYECKOTO

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

3.4

3aKOHOMEPHOCTH HM3MEHEHUs pajanyca aTOMOB XHMMUYECKUX DIIEMEHTOB,
METAJUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO IpynIaM U IIEpUOAAM.
3nauenue Ilepuoanueckoro 3akoHa u [lepuoauueckoi CUCTEMbI XMMHUECKUX
3JIEMEHTOB JUISl Pa3BUTHUS HAayku W npaktuku. .M. MenngeneeB — yuyéHblid u

Ipak1aHUH

3.5

Xumuueckasi CBsa3b. KoBaneHTHast (mojsipHass W HEMOJIApHAs) CBA3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHAas CBI3b

3.6

Crenenb oxuciaeHus. OKMCIUTEIEHOBOCCTAHOBUTEIBHBIC peaKkuu. Hpoueccm

OKHCJICHHS M BOCCTaHOBJICHUS. OKUCINUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH D3KCIIEPUMEHT: H3ydeHHEe OOpas3loB BEUIECTB METaIOB H
HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCHJA LUHKA C PACTBOPAMM KHCIOT U
LIeJI04Yel, TPOBEACHHE OIBITOB, WILTIOCTPUPYIOIINX TPUMEPBI OKUCIUTEIBHO -

BOCCTaHOBUTEJIbHBIX peaKkiuil (ropeHue, peakluu pas3iokKeH!sl, COeTUHEHMS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeniectBo u xumuyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3axoH. Ilepromnueckas cucremMa XUMHUYECKUX AJIEMEHTOB
H.N. MenneneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XMMHUYECKHUX DJIEMEHTOB NEpPBBIX TPEX MEPHOJOB, KaJIWs, KaJbIUS U UX
COEIMHEHUN B COOTBETCTBHM C MOJIOKEHUEM 3JieMeHTOB B [lepuoauueckoit

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBs3U. THIIBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHUCUMOCTh CBOMCTB BCIICCTBA OT THIIA KpHCTaHHquCKOﬁ
pCH_IéTKI/I U BHUI4 XUMHWYECKOH CBS3H. KJ'IaCCI/I(l)I/IKaI_II/IH U HOMCHKIIATYypa
HCOPraHMYCCKUX BCIICCTB (MG)K,I[YHapOI[HaSI n TpI/IBI/IaJ'ILHaSI). XHUMHYECKHE
CBOMCTBA BCIICCTB, OTHOCAIINXCA K PA3JIMYHBIM KJIaCCaM HCOPraHUYCCKHUX

COG,Z[I/IHCHI/II\;I, IFCHCTUYCCKAasA CBA3b HCOPTAHUYICCKNUX BCIICCTB

1.3

Knaccn(bnxaunﬂ XUMHWYCCKUX peaKI_II/Iﬁ IO pa3JIMYHBIM ITPU3HAKaM (HO qucity
U COCTAaBy YYACTBYIOIIHUX B PCAKIMUU BCIICCTB, IO TCIIJIOBOMY B(I)(beKTy, Io
H3MEHEHHUIO CTEIEeHEW OKHUCICHUS XUMHUYECKUX QJICMCHTOB, I10 06paTI/IMOCTI/I,
o  y4acCTUIO KaTaJm3aT0pa). DOK30- U SHAOTCPMHUYCCKUC  PCAKIIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYECKOMN pCaknuunu




1.4

[onsitne 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsTue o
TOMOTE€HHBIX M TETepOreHHbIX peakuusax. lloHatue o0 XUMHUYECKOM
paBHOBecUH. PaAKTOPBI, BIMAIOIIME HAa CKOPOCTh XMMHUYECKOM pEaKkUUu U

IMOJIOKCHHUEC XUMHUYCCKOI'0 PaBHOBCCHUA

1.5

OKHCANTENbHO-BOCCTAHOBUTENBHBIE  pEaKlUu,  3JEKTPOHHBIM  OamaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBieHUE YypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAaKUUM C HCIOJIB30BAHUEM METOJa

AJIEKTPOHHOTO OajaHca

1.6

Teopus 21EKTPONUTUYECKON AUCCOIMALIMH. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Karnonsl, aHnoHbsl. MexaHu3M JTUCCOLMAlMU BEIIECTB C Pa3IMYHBIMU BUIaMU
xuMHueckon cBs3u. Crenens quccounanuu. CuibHbIE U ca0ble AIEKTPOJIUTHL.
Peaxiiun nmonHoro o6meHa. YcCoBUs MPOTEKAHUS PEAKIIMid HOHHOTO OOMEHa,
MIOJIHBIE M COKpAIEHHBIE MOHHBIE ypaBHEHUs peakunid. CBOMCTBa KHUCIOT,
OCHOBaHMUW M COJiel B CBeTE TMPEACTABICHUM 00 DIEKTPOIMTHIECCKOU

nucconuranuu. KauecTBeHHbIe peakiiuy Ha HOHbL. [loHaTHE 0 ruapon3e coneit

1.7

XUMHYeCKU OKCIICPUMECHT. O3HAKOMJICHUC C MOJCIIIMU KPUCTATIMYCCKUX
PEImETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB W HEMeTauioB (Tpadura u
ajMasa), CJIOXKHBIX BEIISCTB (XJIOpUJIa HATPHSs); UCCIICIOBAHNE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOH pEaKIMH OT BO3ACUCTBHUS PA3JIMYHBIX (DaKTOPOB;
WCCIIE/IOBAaHUE  AJIEKTPOIIPOBOJHOCTH  pPAacCTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMALIMU  KHCJIOT, WIeNoueii W coyied (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJICHHE OMBITOB, HIUTIOCTPUPYIONINX TMPU3HAKU
NPOTEKaHMS PEaKIMii HOHHOTO OOMeHa (00pa3oBaHME 0CaJIKa, BBIJICIICHUE ra3a,
o0pa3oBaHue BOJbI); ONBITOB, WLTIOCTPUPYIOIIUX MPHUMEPHI OKUCIUTEIHHO-
BOCCT@HOBUTEJIBHBIX PEaKIUil (TOpEeHHEe, PEaKIIMU PA3JIOKEHUS, COCTUHCHHS);
pacrio3HaBaHHE HEOPTraHMYECKMX BEIIECTB C IIOMOIIBI KAueCTBEHHBIX

peaxunﬁ Ha MOHBI; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemerannel 1 ux coequHEeHUs

2.1

OOmiass xapakTepucTUka TamoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTemeHu okucienus. CrpoeHue u (u3HUECKHE CBOMCTBa
IIPOCTBIX BELIECTB — TraJOr€HOB. XMMUUYECKUE CBOMCTBA Ha IMPUMEPE XJopa
(B3auMoeiicTBHE ¢ MeTaUlaMH, HeMeTallaMH, Ielo4amMu). XJIOPOBOJAOPOI.
ConsiHasg KHMCIIOTa, XUMHUYECKHE CBOMCTBA, IOJYyYEHUE, TPUMEHEHHE.
[elictBue xjiopa ¥ XJOPOBOJOPOJA HA OPraHu3M 4YesoBeKa. Baxuenmine

XJIOPUABI U UX HAXOXKICHUC B IIPUPOJLC




2.2

OOmas xapaktepuctuka 31MeMeHTOB VIA-rpynnsl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIeHUs. CTpoeHHe 1 (PU3HMUECKUE CBOMCTBA
MPOCTBIX BEIIECTB — KHUCIOPOJAa M Cepbl. AJUIOTPONHBIE MOIU(PHUKALNAN
KHUCIIOPOJia M cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE,
(1)H3quc1cne M XUMHYECKHE CBOMCTBA. OKCI/IILBI CCPblI KaK IMPCACTAaBHUTCIN
KHCJIOTHBIX OKCHIOB. CepHas{ KHCJIOTa, (1)I/I3I/I‘~I€CKI/I€ A XMMHYECKHE CBOMCTBA
(o0mme Kak mpeACcTaBUTENs Kilacca KUCIOT U crieuduueckie). XUMUIeCKHe
peaknuu, Jexalye B OCHOBE IMPOMBIIIJICHHOTO CIIOCO0a MOy4eHHs CePHOMN
KHCIIOTHI. HpI/IMeHeHI/Ie. Conu CCpHOI\/JI KHCJIOTBI, KQYE€CTBCHHAAd pPCaKnus Ha
cynbdar-uoH. Haxoxenue cepbl 1 €€ COeAMHEHUHN B NMPUPOJE. XUMUUECKOE
3arpsi3sHEHUE OKPYXKAIOIIEH Cpeflbl COCTUHEHUSIMH CEephl (KUCIOTHBIE JOXK/IH,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAIICHUS

2.3

OO6mas xapaxkTepucTuka 3jeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapakKTepHble CTENEHU OKHUCIEHHUs. A30T, paclIpoCTpaHEHUE B
npupoie, pu3nuecKre 1 XuMuIeckre cBorcTBa. KpyroBopot a3ora B mpupo/ie.
AmMuak, ero (u3MuecKkue W XUMHUYECKHE CBOWCTBA, TMOJY4YeHHE U
npumeHenure. Conu aMMOHMS, WX (PU3MYECKHE U XUMHUYECKHE CBOICTBa,
npuMmeHenue. KauecTBeHHas peakius Ha HOHbI aMMOHUA. A30THas KUCJIOTa, €€
noydeHue, GU3NIecKue 1 XMMUIECKHE CBOMCTBA (00IIHe KaK MpeCTaBUTEIIS
Kjlacca KHCIOT u crnenuduyeckue). lVcmonap3oBaHue HUTPATOB U COJei
aMMOHHMSI B Ka4eCTBE MUHEPAJBHBIX yHOOpeHuil. XUMHUYECKOe 3arps3HeHue
OKpYKaIoIllel Cpelibl COSANHEHUSAMU a30Ta (KUCIOTHBIE J0XK/H, 3arps3HEHHE

BO3J1yXa, IIOYBBI U BOJIOEMOB)

2.4

docdop, amorponHbie MoauduKanuu Gochopa, GUznIecKne 1 XUMUUECKUEC
cBoiictBa. Oxcun Qochopa(V) u dochopHas kucnora, ¢Gu3MYecKue u
XUMUYECKHE CBOWCTBA, mosydeHue. lcronb3oBaHue ¢ochaToB B KadecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

Oo6mas xapakrepuctuka sneMeHToB |VA-rpynmnsl. OcOGEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepPHbIC CTENCHW OKHCICHHS. YTJIEPOJ, aUIOTPOITHbBIE
Moau(UKAINK, pacHpOCTpaHEHUE B MpUpoje, (HU3NYECKHE U XUMHUYECKHE
cBoiictBa. AncopOrusi. Kpyrosopot yrineposaa B mpupoae. Okcuasl yriaeposa,
uX (U3MYECKMe M XUMHUYECKHE CBOWCTBA, JIEHCTBUE HA KUBBIE OPTaHU3MBI,
MOJIydYeHHE U TPUMEHEHHE. DKOJIOTUYECKHE MPOOIEMBI, CBSI3aHHBIE C OKCUAOM
yraepoaa(lV); rumoresa ri1006ambHOTO TOTEIUICHUS KIMMATa; MapHUKOBBIMA
abdekr. YronpHas KucioTa U €€ CconM, WX (PU3MYEeCKHe U XUMHYECKHe

CBOﬁCTBa, MOJIY4YCHHUEC U NIPUMCHCHHC. KauecrBennas pCaKius Ha Kap6OHaT-




noHEL. Mcnonn3oBaHue Kap60HaTOB B 6BITy, MCIUIUHC, ITPOMBIIIJICHHOCTU U

CEJILCKOM XO03IMUCTBE

2.6

[lepBoHavanbHbIe TOHATHS 00 OPraHUYECKHX BEUIECTBAX KaK O COCAMHEHHSIX
yriepoja (MeTaH, 3TaH, JTWIEH, ALETWIEH, 3TaHOJI, INIUIEPUH, YKCYCHas
kuciora). Ux cocraB u xumuueckoe crpoeHue. Ilonstue o Ouonornuecku
BaXHBIX BEIECTBAX: XHUpax, OeJKax, yrieBoJax — M UX POJM B KU3HU
4yelloBeKa. MarepualbHOE €IUHCTBO OPraHMYEeCKUX U HEOPraHWYEeCKUX

COEIMHEHUI

2.7

Kpemuuii, ero ¢Qusnueckue ¥ XHMHUYECKHUE CBOMCTBa, TMOJIy4YE€HUE U
npuMenenne. CoequHeHus KpeMHus B mpupoje. OOmue npeactaBieHus o0
okcuzae kpemHus(1V) u kpemuueBoi kucnote. CHIMKaThl, UX UCIIOJI30BAHNE
B ObITYy, MeAMIMHE, NPOMBILUIEHHOCTH. BakHeliue CTpOUTENbHBIE
MaTepHalbl: KepaMHKa, CTEKJIO, LIEMEHT, OeToH, xkeye300eToH. I[IpoGiiemsl
0€30MacHOTO HUCIOJB30BAaHUSI CTPOUTENBHBIX MaTepUalOB B IOBCEIHEBHOMN

KHU3HHU

2.8

XUMHUYECKUN IKCIEPUMEHT: U3YYCHHE 00pa3I0oB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISTHOM KUCJIOTHI; MPOBEICHUE KAUYECTBEHHBIX PEAKIIUN Ha XJTOPHU/I-
WOHBI W HaOJIOJIEHWE TPU3HAKOB WX TMPOTEKAHMS; OTBITHI, OTpaKarollue
(bM3MYeCKre U XUMUYECKHUE CBOWCTBA TAJIOTCHOB U KX COCTMHEHHH (BO3MOKHO
WCIIOJIb30BAaHUE BUICOMATEPUAJIOB); O3HAKOMJIEHHE C 0Opas3laMu XJIOPHUIOB
(rasoTeHnI0B); O3HAKOMJICHHWE C oOpasliaMu cepbl U €€ COCIUHCHHUSIMU
(BO3MOXHO HCIOJIb30BAaHUE BHJICOMATEPHANIOB); HAOIIOJCHUE IIpoIecca
00yrJIMBaHMs caxapa 1o/ JCHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI;
W3YYCHUE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIOTHI, TPOBEICHHE
KayeCTBEHHOW peakuuu Ha cynabhaT-uoH U HaOMIOJeHUWE Tpu3HaKa e€
MPOTEKAHUS;, 03HAKOMJICHUE ¢ PU3NYSCKUMH CBOMCTBaMHM a30Ta, (hochopa u ux
COCMHEHUN (BO3MOXKHO HCIIOJIb30BAaHHWE BHJIEOMATEPHANIOB), OOpa3amMu
a30THBIX U (HOCHOPHBIX yAOOpeHUi; molydeHue, coOupanue, pacrno3HaBaHue
U W3y4eHHE CBOWCTB aMMHUaKa; MMPOBEJICHHE KAYECTBEHHBIX PEaKIUil HAa MOH
amMmMoHHMsT W (ochaT-MOH © UIyUyEHUE TMPU3HAKOB HX MPOTEKAHMUS,
B3aMMO/ICHCTBIE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI C MEbIO (BO3ZMOKHO
UCTIOJIb30BaHUE BHUAEOMATEPHUAIOB); W3YUE€HHUE MOJENeH KpPUCTAITUYECKHX
pemérok anMasza, rpadura, ¢QymiepeHa; O3HAKOMJICHHE C MPOIECCOM
aacopOIy pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM M YCTPOMCTBOM
MPOTHBOTA3a; MOJy4YeHHUe, cCOOMpaHHe, paclio3HaBaHWE U M3yYCHHE CBOWCTB

YIJICKUCIOT0 rasa; HpPOBCACHUC KaUCCTBCHHBIX peaKuHﬁ Ha Kap6OHaT- n




CUJIMKAT-UOHbI U H3YUCHUC IIPHU3HAKOB HUX HNPOTCKAHUSA, O3HAKOMIICHUC C
HpOI[yKL[HCfI CHJIMKATHOM MPOMBIINIJICHHOCTH,; PCHICHHUEC SKCIICPUMCHTAJIbHBIX

3a71a4 110 TeMe «BakHenne HeMeTaUIbl 1 UX COEIUHEHUI

Mertannsl 1 ux COCINHCHUA

3.1

OO0mas xapakTepucTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosiokeHus B llepuonmdeckoil cucremMe XMMHUYECKMX d3iemMeHToB J[.M.
MenpeneeBa u crpoeHus aToMoB. CTpoeHue MeTaiioB. Mertannudeckast CBsI3b
U MeTajyindyeckas KpHCTaJUIMYecKash peméTka. OJIEKTPOXUMHUYECKUH psif

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XMMHUYECKHUe cBoiicTBa MeTamioB. OO0miue crnocoObl NOJTy4eHUs
MeTayuioB. [ToHsTHE 0 KOPPO3UH METAJIIOB, OCHOBHBIE CITOCOOBI 3alTUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U X MPUMCHEHHE

B OBITY U MPOMBIIIJIEHHOCTH

3.3

[I{enounsle MeTayibl: MosoxeHue B [leproguueckoil cucrteMe XHMHYECKUX
anemenToB /.M. MenneneeBa; CTpoeHHE UX aTOMOB; HAX0XJEHUE B MPUPOJIE.
duznyeckue U XMMUYECKHUEe CBOMCTBA (Ha mpuMepe HaTpus U Kains). OKCHAbI
U THIPOKCHUIBI HATpusd M Kanus. [IpuMeHeHHe IIEeOYHBIX METAUIOB U HX

COeIUHEHNN

3.4

Illenoyno3eMenbHbIE METAJIBI MarHdi W KajJbLMA: TIOJOXEHHE B
[lepuomuueckoit cucreme xumuueckux siaemeHToB JI.W. Mennaeneena;
CTPOCHHE MX aTOMOB; HaxXxOXJeHUE B mpupoje. OU3ndeckue U XUMUUYECKUE
CBOWCTBA MarHusi W KaJiblius. BakHeimme coenuHeHUs Kalblus (OKCHI,

TUAPOKCHU, coiin). JKECTKOCTH BOJIBI U CIOCOOBI €€ yCTpaHEHUS

3.5

AmoMuHM: nosoxkeHue B [lepronyeckoil cucTeMe XMMUYECKUX 3JIEMEHTOB
JI.. MeHnneneeBa; CTpOCHHE aToOMa; HaXxOXJICHHE B Ipupoje. Pusnveckue u
XUMHYECKHE CBOWCTBA amOMUHUSA. AMQOTEepHbIE CBOMCTBA OKCHIA |

THAPOKCHU A aTFOMHUHUS

3.6

Keneso: nonoxxenue B [leproaudeckoit cucteMe XuMuaeckux 3aemenToB J[. 1.
MeneneeBa; CTpo€HHUE aToMa; HaxOXKJIeHHe B mpupoae. Puznueckue u
XMUMHYECKUe CBOMCTBA xene3a. Oxcuabl, ruapokcuanl u comu skenesa(ll) u

xene3za(lll), ux cocras, cBOICTBa U MOTyYeHHE

3.7

XUMUYECKUH SKCTIEPUMEHT: O3HAKOMIIEHUE ¢ 00pa3iiaMy METaJJIOB U CILIABOB,
X (U3NYECKUMHU CBOMCTBAMH, W3YYC€HHE PE3YIbTATOB KOPPO3UH METAIUIOB
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB), ocobeHHoCTeH

B3aUMOJICMCTBUS OKCHJA KalblHUsi H HaTpuda C BOJOM (BO3MO)KHO




KCIIOJb30BAHUE BHIEOMATEPUAIIOB); UCCIEAOBAHUE CBOMCTB >KECTKOM BOJIbI;
mpolecca TOpeHUsl XKeje3a B KHUCIOpojae (BO3MOXKHO MHCIIOJIb30BAHUE
BMJIEOMATEPUAJIOB); IIPU3HAKOB NPOTEKaHMs KAUECTBEHHBIX PEAKIUIl HA HOHBI
(Marausi, Kanuelus, amoMuHus, nueaka, xenesa(ll) u xenesa(lll), memu(ll);
HaOJII0JICHUE U OTIMCaHKE ITPOLIECCOB OKPAIIMBAHUS [IJITaMEHU HOHAMU HATPHS,
Kaauss M KaidblMs (BO3MOXKHO  HCHOJb30BaHUE  BUAECOMATEPUAIIOB);
uccienoBaHne aM(pOTEpHBIX CBOWCTB TMAPOKCHIA ATIOMHHUSA U THAPOKCHIA
LIMHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaKHeHIne MeTalIbl

1 UX COCIUHCHU )

XHUMHS ¥ OKpYKarolias cpena

4.1

HoBsie maTepuansl 1 TEXHOJIOTMU. BellecTBa 1 Marepualibl B MOBCEAHEBHOM
JKU3HU YEJIOBEKa. XUMUS U 3I0pOBbe. be3omacHoe ucnonb30BaHnuEe BENIECTB U
XUMUYECKUX peakuuid B ObITy. [lepBast momoIb mpu XMMHYECKUX OXKOTaxX U

OTpaBJICHUSIX

4.2

OCHOBBI ~ 3KOJIOTUYECKOW  T'PAMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxatomieit cpeabl [IJIK. Posib Xumuu B perieHu# 3K0JIOTHIECKUX TPoOIem.
[IpuponHbIe MCTOYHHWKH YTJIEBOJOPOJOB (yroyib, MPUPOJHBIA Ta3, HEPTH),

MPOIYKTHI UX MEpepabOoTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYECKUH IKCIIEPUMEHT: U3ydeHHe 00pa3lioB MaTepUaioB (CTEKIIO, CIIIaBbI

METaJJIOB, MOJIUMEPHBIE MAaTEPUATIBI)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHMS

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM 0a30BOr0
YPOBHSI OCBOEHHSI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOI'0
o0uiero oopazopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

0 TIO3HAaBAEMOCTHU SIBICHUU NMPUPObI, TOHUMaHUE OOBEKTUBHOW 3HAYMMOCTHU
OCHOB XMMHYECKONW HAyKh Kak oO0JacTh COBPEMEHHOIO €CTECTBO3HaHMUS,
KOMIIOHEHTa OOLIell KylIbTYpbl M NPAKTUYECKOW IEsTENbHOCTH YeJIOBEKa B
YCIIOBUSX COBPEMEHHOI'0 OOILIECTBA; MOHUMAHUE MECTa XUMHH CPEAH JIPYTUxX

€CTCCTBCHHBIX HAYK

1.2

O HaY4YHBIX MCETOJaxX IIO3HAHHUA, B TOM YHCIC OKCICPUMCHTAJIBHBIX H
TCOPETUYCCKHUX METOJaX HMCCICAOBAHHSA BCIICCTB WM HM3YYCHHA XHUMHYCCKUX
peaKuHﬁ; YMCHHE HUCIIOJIb30BAaTh MOACIINU JIA 00BICHEHUS CTPOCHUA aTOMOB U

MOJIEKYI

1.3

0 cdepax mnpodecCHOHATbHONW JEeATENIbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMEHHBIMH TE€XHOJIOTHSIMHU, OCHOBAHHBIMU Ha TOCTHKEHUSIX XUMHYECKON
HayKH, 4TO MO3BOJIUT OOy4aIOUIMMCs pacCMaTpUBaTh XUMHUIO Kak chepy cBoei
Oynymieil mpodeccuoHaTbHOM NeATeIbHOCTH U CAeTaThb OCO3HAHHBIM BBIOOD
XUMHH Kak NpoGUIbHOrO MpeAMeTa IMpU INEPexoJie Ha YPOBEHb CPEIHEro

o01ero o6pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XHMMHWUYECKHX 3HAaHUH H YMCHHUE IPUMCHATH CUCTEMY

XUMHNYCCKHX 3HaHPII>i, KOTOpas BKIOYacCT:

2.1

BaXHEMIIINE XUMHUECKHE TOHITUS: XUMHUYECKUM 9JICMCHT, aToOM, MOJICKYIIA,
BCIICCTBO, ITPOCTOC U CIIOKHOC BCIICCTBO, OAHOPOAHAA N HCOAHOPOAHAA CMCCh,
OTHOCHUTCIJIbHBIC aTOMHAsA U MOJICKYJIIpHAA MaCChl, KOJIMUCCTBO BECIICCTBA, MOJIb,
MOJIsIpHasA Macca, MOJIHpHLIfI O6’LéM, OKCHJa, KHCJIOTa, OCHOBAHHUEC, COJIb
(CpeI[Hﬁﬂ), XUMHUYCCKad peaKlusa, peakiiui COCANHCHUSA, PCAKIIUN PA3JIOKCHU,
pCakiuu 3aMCUICHUA, pPCAKIIUU O6MCH8., TEIIOBOM 3(1)(1)61@ pcakuru, 3K30- U
OHAOTCPMHUYCCKHUEC PCAKIUH, pACTBOP, MACCOBAA OOJISI XUMHUYCCKOI'O 3JICMCHTA B
COCAUHCHNH, MaCCOBAasA N0JIA U IPOLICHTHAA KOHIICHTPALIA BEIICCTBA B paCTBOPC,
AApO aToMa, 3J'IeKTp0HHLII71 cioi aToMa, aTOMHas 0p6I/ITaJ'IB, paauyc aroma,

BaJICHTHOCTD, CTCIICHb OKHMCJICHMHA, XUMHYCCKasa CBA3b,




3JIEKTPOOTPULIATEIBLHOCTb, IOJIIPHAS U HEMOJISIPHAS KOBAJICHTHAS CBSI3b, NOHHAS
CBSI3b, METAJUIMYECKAsl CBS3b, KPUCTALUIMYECKas pemiéTka (aroMHasi, WOHHA,
METaJUIMYECKasi, MOJICKYJISIpHAsl), WOH, KaTWOH, aHUOH, DJEKTPOJUT U
HEAJIEKTPOJIUT, JIEKTPOJIUTHUECKAsl JTUCCOIMAIINS, PEaKIMd MOHHOTO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIUHU, OKHCIHUTEIb U BOCCTaHOBUTEID,
OKHUCIIEHHE M BOCCTAHOBJICHUE, JJIEKTPOJU3, XHUMHUYECKOE pPaBHOBECHUE,
oOparuMble W HEOOpaTHMBIC pPEaKIUH, CKOPOCTh XUMHYECKOW PEaKIHH,

karanusarop, [IJIK, koppo3us MeTaiuios, CIuiaBbl

2.2

OCHOBOTIOJIATAIOIIME  3aKOHBI ~ XUMHUHU: 3aKOH  COXPAaHEHUS]  MaccChl,
nepuoanueckuii 3akoH [[.11. MenaeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH

ABoraapo

2.3

TCOPHUHN XUMHUHU: ATOMHO-MOJICKYJIIpHAA TCOpPUA, TCOpPUA BHGKTpOHHTHqCCKOﬁ

IHUCCOLAAIIAT

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMCHHUE MMPAaBUJIbHO HUCIIOJB30BATh U3YYCHHBIC BCUICCTBA U MaTCpUATIbI (B TOM
Ylclie MUHEpaJIbHbIE YA0OPEHUs, METaJUIbl U CIUIaBbI, MPOIYKTHI IIepepaboTKU
MIPUPOIHBIX MCTOYHUKOB YIJIEBOJOPOJOB (YIJIsA, MIPUPOTHOTO Ta3a, HEPTH) B
OBITY, CEITCKOM XO3SHCTBE, HAa IPOU3BOJICTBE M TIOHUMAHUE 3HAYCHUS KHUPOB,
O€JKOB, YIJICBOJOB Ul OpraHW3Ma UYEJNOBEKa; YMEHHE IPOTHO3UPOBATH

BJIIMAHHUC BCIICCTB M XHMHWYCCKHUX IPOLNECCOB Ha OpraHu3M 4YCJIOBCKa U

OKPYKAIOILYI0 TPUPOJIHYIO CPEY

3.2

YMCHHUEC HHTCIPpHUPOBATE XUMUUYCCKUE 3HAHHA CO 3HAHUAMHU OPYIrux y‘IC6HBIX

npeaMETOB

3.3

HaJIM4YHEC OIIbITa pa6OTBI C Pa3JIMYHbBIMHU HCTOYHHUKAMU I/IH(l)OpMaI_II/II/I 110 XMMHHN
(Haqua;I U HaAaYYHO-IIONIYJIKIpHAAd JIMTCpAaTypa, CJIOBApH, CIPABOYHHUKH,

UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHUBHO OLCHHUBATb I/IH(bOpMaI_II/II-O 0 BCHICCTBAX, UX IIPCBPALICHUAX
U TIPAKTUYCCKOM INPUMCHCHHU W YMCHUC HCIIOJIB30BATb e€ mis pCUICHUA

y‘Ie6HO'H03HaBaTeHLHHX 3aga4

Brnanenne ocHoBaMM MOHATHMHOTO arrapara 1 CUMBOJIMYCCKOTI'O A3bIKa XUMUHU
JJI1 COCTaBJICHUA (bOpMyJ'I HCOPraHNYCCKUX BCUICCTB, ypaBHeHI/Iﬁ XUMHWUYCCKUX

peakiuii; ocHoBaMu xuMudeckoit HomeHknatypsl (IUPAC u TpuBHaibHON)

YMenue oObSICHATh CBA3b MOJIOKEHUS JICMEHTA B HCpHOI[H‘-IGCKOﬁ CUCTEMCE C
YUCJIOBBIMH XApPAKTCPUCTUKaAMU CTPOCHHSA ATOMOB XHMHUYCCKHUX 3JICMCHTOB

(COCTaB u 3apiaa dapa, 06H_ICC quCJI0 BHCKTpOHOB), pacnpeaciIiCHUEM




JJIEKTPOHOB II0 DHEPreTHYECKUM YPOBHSM aTOMOB IEPBBIX TPEX IEPHUOJIOB,

Kajlyusg 1 KaJIbLUs

[IpencraBinenue O MNEPUOJUYECKONM 3aBUCMMOCTH CBOMCTB XMMHUYECKUX

3JIEeMEHTOB (pauyc aToma, 3JIEKTPOOTPHUIATEIBHOCTD), TPOCTHIX U CIIOKHBIX

° BEUIECTB OT IIOJIOKEHUs 3yieMeHTOB B llepumonndeckoil cucreme (B Malblx
MEePHOJIaX U TJIABHBIX TOATPYIIAX) U JIEKTPOHHOT'O CTPOCHUS aToMa
7 YMmenune kinaccuuIpoBaTh:
7.1 XUMHYECKUE IJIEMEHTBI
7.2 HEOpraHMYeCcKHe BELECTBa
7.3 XUMUYECKUE PEaKIIUU
8 YMeHue onpenensTh:
8.1 BAJICHTHOCTB M CTETIEHb OKUCIICHUS XUMHUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BHJT XUMHYECKOH CBSI3W M THIT KPUCTATUICCKOU CTPYKTYPHI B COSAMHECHHSIX
8.3 XapakTep cpeibl B BOJAHBIX PaCTBOpPaX BEMIECTB (KHCIOT, OCHOBAHHU)
8.4 OKHUCJTUTETh K BOCCTAHOBHTEITH
9 YMeHue xapakTepu3oBath (pU3nuecKue U XUMUYECKUE CBOMCTBA:
91 MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJAOPOJ, TpaduT, ainMas, KpeMHHUH, a30T,
' dbocdop, cepa, Xop, HATPHUH, KaIHI, MArHUN, KaJTbIIUHA, A TFOMUHHAM, KEJIE30)
CIIOHBIX BEIECTB, B TOM YHCIE HMX BOJHBIX PacTBOpPOB (BOJAA, aMMHaK,
XJIOPOBOJOPO/, CEPOBOAOPO, OKCUIBI U rUuApoKkcuabl metauioB |-IIA rpynm,
9.2 amomunus, meau (1), nunka, sxenesa (11 u 1), oxkcumsr yraepoma (11 u 1V),
kpemuus (1V), azora u dpocdopa (Il u V), cepst (IV u VI), cepuucras, cepnas,
a30THUCTasl, a30THas1, (pochopHas, yrojapHasi, KpeMHUEBas KUCIOTA U UX COJIN)
MIPOTHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
9.3 COCTaBa U CTPOEHUS, MPUMEHEHHE BEIIECTB B 3aBHCHUMOCTH OT UX CBOMCTB,
BO3MOYKHOCTh MPOTEKAHU XUMUYECKIX MPEBPAIICHUI B Pa3JIMUHBIX YCIOBHIX
10 YMeHue COCTaBISATh MOJICKYJISIPHbIE U HOHHBIE ypaBHEHUs peakluid, B TOM
qHCle:
10.1 peakuuii HOHHOro oOMeHa
10.2 OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOICTBA W3YUEHHBIX KJIacCOB (TPYII)
' HEOPraHMYECKUX BEIIEeCTB
10.4 MOATBEPKIAIOIIUX TEHETHUECKYIO B3aUMOCBS3b MEXKAY HUMHU




11 YMeHue BBIUUCISATD (IIPOBOIUTH PACUETHI):
111 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB, MacCOBYIO
' JIOJIF0 XMMHMUYECKOTO 3JIEMEHTA B COEAMHEHNN
11.2 MAaCCOBYIO JOJIIO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00bEeM ra3oB
114 [0 YpaBHEHUSM XHMHUYECKUX PEAKIUH M HAXOAWUTh KOJMYECTBO BEIIECTBA,
' 00BEM M Maccy peareHTOB WIH IPOLYKTOB PEAKIUU
12 Bnanenue (3HaHNE OCHOB):
OCHOBHBIMM METOJaMHM Hay4yHOTO TIO3HaHMs (HaOMIoJeHHe, W3MEPEHUE,
12.1 SKCIEPUMEHT, MOJICIIMPOBAHKME) TPU H3YYEHHUH BEIIECTB U XUMHYECKHX
SIBIICHUI; yMEHHE CPOPMYITUPOBATH MPOOIEMY U IPEIIOKUTH ITyTH €€ pEeLIeHUs
199 0e30macHON paboThl C XMMHUYECKUMHU BEIIECTBAMU, XUMHMUYECKON MOCyION U
' 71a00paTOPHBIM 000PYIOBaHHEM
MpaBWJiaMd O€30TMacCHOTO OOpallleHHus C BEIIeCTBaMH, HCIOJIb3yeMbIMU B
MMOBCEIHEBHOM JKM3HHU, MPABUJIAMH MOBEICHUS B LIEISIX COEpPEeKEHUs 3J0POBBS
12.3 U OKpYXarolleld MpUpOTHOM Cpenbl; TMOHMMaHue Bpeda (OMacHOCTH)
BO3JICHCTBUSL Ha JKUBbIE OPraHM3Mbl ONPENCNIEHHBIX BEIIECTB, CHOCOOOB
YMEHbILIEHUS U MPEJOTBPAIICHUS X BPEIHOTO BO3ICHCTBUS
. Hanuune mnpakTuyecKkuX HABBIKOB IUIAHUPOBAHUS M OCYIIECTBIICHUS
CIIEIYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
U3ydyeHUe U omnucaHue (U3NYECKUX CBONCTB BEIIECTB; O3HAKOMJICHHE C
13.1 (GUBUYECKUMH W XUMHUYECKHUMH SIBJICHHSMH; OIBITHI, HWJLTIOCTPUPYIOIINE
NPU3HAKU IPOTEKAHUS XUMUYECKUX PEaKIUil
13.2 U3y4eHHe CoCOO0B pa3/esieHus: cMecei
MOJIydeHUE KHUCIIOpOJa M M3y4eHHE ero CBOWCTB; MOJydeHHE BOJOpoJa U
13.3 U3yYEHHUE €ro CBOMCTB; MOJyUYEeHUE YIIIEKUCIIOTO ra3a u U3y4eHHe ero CBONCTB;
MOJIyYeHHE aMMHaKa 1 U3y4€HHE ero CBOMCTB
13.4 IIPUTOTOBJICHUE PACTBOPOB C ONPEIACIEHHOW MAacCOBOM J0JIEW PaCTBOPEHHOIO
. BELIECTBA
135 IpUMEHEHHE MHJIUKATOPOB (JlakMyca, METHIIOpaHxa U (eHondTanenHa) ais
. OTIpeieNIeHus XapakTepa Cpeibl B pacTBOpax KUCIOT U IIeI0oueit
UCCIIEZIOBAHUE U OINMCAaHUE CBOWCTB HEOPTraHWYECKUX BELIECTB PAa3IMYHBIX
13.6 KJIaCCOB; U3y4€HHE B3aUMOICHCTBHS KHCIIOT C METaJIaMH, OKCHJIAMU METAJLIOB,

PaCcTBOpUMBIMU U HEPACTBOPUMBIMHU OCHOBAHUSAMHU, COJEIMH; TIOJTYUYCHUC




HEpPaCTBOPUMBIX OCHOBAHUI; BRITECHEHHUE OJIHOTO METaJula APYTUM U3 pacTBOpa

COJIM; UCCIIeZIOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHIOB ATFOMUHHS U IMHKA

13.7

pelieHue HAKCHEpPUMEHTANbHBIX 3afad 1o TeMaM: «OCHOBHBIE KJIACChI
HEOPraHWYECKUX  COCIUMHEHUI»;  «DJIEKTPOJUTHYECKAsT  JIUCCOLMALIMY;
«Baxkneine HEMETAIUIBI U UX COCAUHCHHS», «BaXHeHIIne MeTalibl U UX

COCAUHCHUA»

13.8

XAMHYECKAE DKCIEPUMEHTHI, WJUTFOCTPUPYIONINE TMPU3HAKA POTEKAHUS
peaknuii HOHHOro OOMEHa; KaueCTBEHHBIC PEaKIMd Ha TPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HWOHBI: XJIOPHA-, OpOMHUI-, HOIUI-, cyabdart-, pocdar-,
KapOOHAT-, CHJIMKAT-aHHOHBI, TUIPOKCUI-HOHBI, KATHOHBI aMMOHUS, MarHUs,

KaJIbIIMsl, ATFOMUHUS, Kenesa (2+) u xenesa (3+), meau (2+), nuHka

14

VYmMmenue:

141

IpCACTABIATE PE3YJIbTAThI OKCIICPUMEHTA B @opMe BBIBOAOB, JOKa3aTCIbCTB,

Fpa(bI/IKOB n Ta6J'II/II_[ H BBIABJIATH OMIIUPUYICCKUEC 3aKOHOMEPHOCTH

14.2

YCTaHABIMBATh CBSI3M MEXJY peaTbHO HAOMOIAeMBIMA XUMUYECKUMH
SBIICHUSIMU U TPOIIECCAaMU, MPOUCXOJSIIMMU B Makpo- U MHUKPOMHpE,

O0OBSICHATH TPUYUHBI MHOTOOOpa3Hsl BEIIECTB

IHEPEYEHD 2JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 [TepBoHayanbHbIE XUMUYECKUE TTOHATHS
1.1 YucTeie BemecTBa 1 cMecu. CriocoObI pa3/ieieHus: cMecei
1 ATOMBI M MOJIEKYNbl. XUMHUYECKHE »HJIeMEHTbl. CHMBOJIBI XMUMHUYECKUX
' 371eMeHTOB. [IpoCThie U CII0KHBIE BEIIECTBA.
r Xumuyeckass ¢opmyna. BalleHTHOCTP aTOMOB XHMHYECKUX SJIEMEHTOB.
' CreneHb OKHCICHUS
3aKOH IIOCTOSHCTBA cocTaBa BemlecTB. OTHOCHUTEIbHAs aTOMHas Macca.
1.4 OTHOcuTENnbHAs MOJIEKYJIIpHAs Macca. MaccoBasi 40JI1 XUMHYECKOTO 3JIEMEHTA
B COCIMHEHUM
15 KonuuectBo BemiectBa. Mosb. MonsipHas macca. MoJsipHBI 00bEM Ta30B.

BzauMocBs3b KOJIMYCCTBA, MACCHI U YUCJIa CTPYKTYPHBIX CAWMHUILL BCIICCTBA




1.6

DU3NYECKUE U XUMMHUYECKUE SIBJICHUS. XUMUUYECKasi peaklus U €€ NPU3HAKHU.

3aKOH COXpaHEHMsI MAcChl BEILIECTB. XUMHUUECKUE YPaBHEHUS

IIepnognueckuit 3akoH U Ilepuonnueckas cucTemMa XMMHUYECKUX DIIEMEHTOB

J.1. MenpeneeBa. CTpoeHne aTOMOB

2.1

[Iepnognueckuit 3akoH. Ilepmonnueckas cucreMa XMMHYECKHX JJIEMEHTOB
.. Menneneesa. Ilepuoasl u rpynnel. @U3HUECKUN CMBICI MOPSAIKOBOIO

HOMEpa, HOMEPOB IEpPHOa U IPYIIIbI JIEMEHTa

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifiep. M3oTonbl. Dnexktponsl. CTpoeHue
JJIEKTPOHHBIX 000JI0OYEK AaToMOB TepBhIX 20 XWMHUYECKHX JJIEMEHTOB

[Tepuonnueckont cucremsl .M. Menaeneena

2.3

3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB XUMHUYECKHX JIEMEHTOB MEPBBIX TPEX
MEepUOOB, Kajus, Kamblus (pagdyca aTOMOB, JJIEKTPOOTPHIIATEILHOCTH,
METAJUTMYECKUX W HEMETAJUTMYECKUX CBOWCTB) M WX COCIWHCHHHA B
COOTBETCTBHMU C TIOJIO)KCHHEM »DJIeMEHTOB B Ilepumoamdeckoil cucreme u

CTPOCHHEM UX aTOMOB

Crpoenue BeliecTBa

3.1

Xumuyeckasi cBsi3b. KoBajeHTHas (mosispHass W HEMNOJIsIpHAsl) CBS3b.
DNEeKTPOOTPULIATEIBHOCTh ~ XMMHYECKUX  JJIeMEHTOB. VoHHas  CBS3b.

Metannnyeckas CBI3b

3.2

Tunel KpUCTAJUIMUECKUX PEIIETOK (aToMHas, HWOHHAsA, MeETaJUIMuecKas),
3aBUCHUMOCTbH CBOICTB BEIIECTBAa OT THUIA KPUCTAIUIMYECKOM PEMIETKH U BHUA

XHUMHUYECKOM CBSI3U

Baxwueitmme IMpEACTABUTCIIM HCOPraHUYCCKUX BCIICCTB. Hemeramner m ux

COCAUHCHUS. MeTtannsl 1 BX COCANHECHHUA

4.1

Knaccugpukanus v HOMEHKJIATypa HEOPTaHUYECKUX COCAMHEHHI: OKCHIIOB
(conmeoOpazyromiue: OCHOBHBIE, KHCIIOTHBIC, amdoTepHbIC) u
Hecosieo0pa3yroliye; OCHOBaHMW (UIEIOYM W HEPACTBOPUMBIC OCHOBAHHUS);
KUCJIOT (KUCIOPOJCONAepKAIIMEe | OECKUCIOPOIHBIC, OIHOOCHOBHBIC |

MHOTOOCHOBHBIE); COJIEH (CPeTHUX U KUCIIBIX)

4.2

duznyeckue M XHMHYECKHE CBOMCTBa MMPOCTBIX BCHICCTB-HEMCTAJIJIOB!:

BOJIOPO/J1a, XJIOPa, KUCIOPO/a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUs

4.3

dusznyeckue M XMMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJIJIOB: JINTH,
HaTpus, KaJIisd, Marius U KajJibliysl, aJIIOMUHUS, KEJIC3a. 3JICKTp0XI/IMI/I‘-ICCKI/II71

pAn HaHpH)KeHPIfI MCETAJlJIOB




du3znyecknue U XUMHYISCKHUE CBOMCTBA BOAOPOAHBIX COGIII/IHGHI/II;'I HEMCTAJJIOB:

a4 XJIOPOBOJOPOJa, CEPOBOJOPOIA, AMMHUAKA
dusnyeckue U XMMHUYECKUE CBOWMCTBAa OKCHI0B HemeTamwioB: cepol (1V, VI),
4.5 azota(ll, 1V, V), pocdopa(lll, V), yraepona(ll, 1V), kpemuus(1V). [onydenue
OKCHUJIOB HEMETAJIJIOB
46 Xumnueckue cpoiictBa okcugoB: MetauioB |A-IIIA rpynn, nunka, meau(ll) u
' xere3a(ll, 11). TlonyueHre OKCHIOB METAILIIOB
XUMHUYECKUE CBOMCTBA OCHOBAHUI W aM(POTEPHBIX TUIPOKCUIOB (Ha IpUMEPE
4.7 TUAPOKCHIOB aJIOMHUHMS, OKene3a, IuHKa). llosyueHue oOcHOBaHUN U
aM(OTEepHBIX THAPOKCHUIOB
OO0mue XMMHYECKHE CBOMCTBA KHUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOJIOPOIHOM,
48 CEPHHUCTOM, CEpHOU, a30THOM, (ochHOpHON, KPEeMHUEBOH, yroiapHOM. OcoObIe
' XUMHUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOW M A30THOM KHCIIOT.
[Tonyyenue kucnot
4.9 OO6mme XuMHUYECKHe CBOMCTBA cpeHnX coser. [lomyuenue coeit
410 [Tonyuenue, coOupaHue, paclo3HaBaHHE BOJOPOJa, KHUCIOPOAa, aMMHUaKa,
' YIJIEKUCIIOTO Ta3a B JIabopaToOpHH
411 [Tonyyenne aMmMuaka, CEpHOM M @30THOM KUCJIOT B IPOMBITIIEHHOCTH. OO01ne
' CHOCOObI MOJTYYESHHS] METAJUIOB
4.12 ['eneTnyeckas cBsSI3b MEXKIy KJIaCCaMH HEOPraHUYECKUX COEAMHEHUMN
5 XUMHUYECKUE PEAKLIUN
Krnaccudukanus XuMu4ecKuX peakiiyii o pa3IudyHbIM MPU3HAKaM: [0 YUCITY U
5.1 COCTaBy Yy4YaCTBYIOIIUX B PEAKIMH BEHIECTB, 1O TEIUIOBOMY 3 (deKTy, 1o
M3MEHEHUIO CTETICHEW OKUCIICHUSI XUMUYECKHUX AIIEMEHTOB
59 TermnoBoit 3¢ ekt XUMHUYECKON peakiuu, TEPMOXUMHYECKHE YypaBHEHUS.
' DK30- ¥ HJI0TEPMHUUECKUE peakuuu. TepMOXuMHUYeCKue ypaBHEHUs
OKHCIIUTENbHOBOCCTAHOBUTENbHBIE peakini. OKUCIUTENN U BOCCTAHOBUTEH.
5.3 [Ipouecchl  OKHMCNEHHUST W BOCCTAHOBIEHHUS.  OJJEKTPOHHBIM  OamaHc
OKUCITUTEIbHOBOCCTAHOBUTENIBHON PEAKIIUU
£ 4 Teopust MEKTPOIUTHUECKON qucconranui. KaTnoHbl, aHHOHBI. DIEKTPOJIUTHI
' U HeDNEKTPOIUThl. CUIIbHBIE U clabble 3JeKTpOoauThl. CTeneHb AUCCOMAIINN
£ 5 Peakunu voHHOTO OOMeHa. YCIOBHS MPOTEKAHUS peaklnii HOHHOTO OOMeHa,
' TOJIHBIE U COKpallEHHbIE HOHHBIE YPAaBHEHUS peaKkluii
6 XuUMHS ¥ OKpYyXaroliasi cpeia




6.1

BemecrBa u marepuansl B IOBCEIHEBHOM >KM3HM 4YeloBeKka. besomacHoe
WCIIOJIb30BAHME BEUIECTB M XMMUYECKUX PEaKUUi B JabopaTopuu U OBITY.

HepBaﬁ ImoMoIIb IpHU XUMHUYCCKUX OXKOIraX U OTPABJICHUAX

6.2

XVUMHYECKOE 3arpsi3HEHUE OKpYXalomed cpeapl (KUCIOTHBIC —JIOXKIH,
3arps3HEHUE TIOYBBI, BO3/JyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHUS
[Ipenenbuas momyctumas koHueHtpamms BemectB (I1JIK). Ponp xumuum B
pPEIICHUH DKOJIOTHYECKUX MpobieM. YcuieHHe MapHUKOBOro 3ddekTa,

pa3pylIeHHue 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3ota, pocdopa, yrieposa, KpeMHUS U UX COSAUHEHUN B
6I>ITy, MCIUIHUHE, IMPOMBIIJICHHOCTH M CCJIbLCKOM XO3SHCTBE. HpI/IMeHeHI/IC
METaJJIOB ¥ CIUIaBOB (CTajb, YYr'yH, AIOPATIOMUHUMN, OpoH3a) B OBITY U
MMPOMBINIJIICHHOCTH UX COGHHHGHHﬁ. ITonsTHe O KOPPO3HHU MCTAJJIOB, OCHOBHBIC

CHOCOOBI 3aLTUTHI UX OT KOPPO3UHU

6.4

[IpupoaHble MCTOYHHUKH YII€BOJOPOAOB (Yrojib, MPUPOAHBIN ra3, HE(Th),

MIPOJIyKTHI UX NepepaboTku (OEH3UH), UX POJIb B OBITY ¥ MPOMBILIIEHHOCTH

6.5

[TepBoHavanbHbIE TOHATHA OO0 OPraHMYECKMX BEIIECTBAX KaK O COEAMHEHHSIX
yriiepoia (MeTaH, 3TaH, 3THIEH, alleTUIIEH, 3TaHOJI, TTIULEPUH, YKCYCHasl KUCIIOTa).
[TonsaTHe 0 GHOIOrMYECKH BaXKHBIX BEILIECTBAX: JKUPaX, OENKaX, YriIeBoAax — U UX

POJIM B )XU3HH YCJIOBCKA

Pacuétrr:

7.1

o opmysiaM XMMHUYECKUX COETUHEHHIMA

7.2

Macchl (MaccoBOi) J10JIM paCTBOPEHHOTO BEILIECTBA B PACTBOPE

7.3

10 XUMHUYCCKHUM YPaBHCHUAM




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

* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

Xumus, 8 knacc/ I'abpuensn O.C., Octpoymos W.I'., Cnaakos C.A.,
AxunonepHoe o6mectBo «M3narensctBo «IIpocBemenne»
Tabsuubl: [leproaunyeckas cucreMa xumudeckux anemeHToB 1. U.
MenneneeBa, Tabauia pacCTBOPUMOCTH, IIEKTPOXUMHUUECKHUM PsiJ

HalpsoKCHUSA MCTAJIJIOB

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BblIii-ypOBEHb. -
Peanmuzanus-rpedoBannii-OI'OC-0cHOBHOT0-00111€T0-00pa30BaHHUs. -

MeTtoaudeckoe-nocodue-asa-yuntes. pdf

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.vyaklass.ru/
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