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HOACHUTEJIBHASA 3AIINCKA

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

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCIUTAHWUS M Pa3BUTUS OOYyYAIONIUXCSA CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe MpeIMETHOE coJiepKaHue,
npeaycMaTpUBAeT PACHpPEICIICHHE €ro Mo KjaccaM M CTPYKTYpUpPOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEIesieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanu3anuu TpeOOBaHMM K pe3yjibTaTaM OCBOCHMsSI OCHOBHOW 00pa30oBaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHWE XHWMHUH CIY>)KHT OCHOBOW uisi (OpPMHpPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUPYEMblE XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 001IeH 1 ()YHKIIMOHAIBHOW I'PAaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(DECCHOHATLHON IeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJIsS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  sBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpakeHWEeM 0a30BOM HAYKH XMMHH Ha ONPENIEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oO0pa3oBaHMsI OPUEHTHUPOBAH HA
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKON XUMHHU.

CtpykTypa cojaepaHusi MporpaMMmbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mojaxonaa k e€ uzyudeHuto. CopeprkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl 10 MPHUHIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuoamueckoro 3akona [I. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHUS O CTPOECHUU aTOMa U XUMUYECKOH CBA3H;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBOpax.

TeopeTnueckue 3HaAHUA PACCMATPUBAIOTCS Ha OCHOBE OMIMPUYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIONHSSA QYHKIIMH OOBSICHEHUS 1 IPOTHO3UPOBAHUS CBOICTB,
CTPOEHUS ¥ BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TOTYUCHUS NU3y4aeMbIX
BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHUKE
€€ CUCTEMHOM NPHUPObl, IEHHOCTHOI'O OTHOIIEHUS! K HAYYHOMY 3HAHHIO U METOJIaM
MO3HAHUSl B Hayke. M3yueHue XMMHUU MPOUCXOJHUT C MPUBICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxatouuit mup», «buomorus. 5—7
kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWIA OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATENIbHOCTHU YEJI0OBEKA U KaK OJTHOT0 U3 KOMIIOHEHTOB MUPOBOU KYJIbTYphIL. 3a/1aua
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUM CUCTEMbl XUMUUYECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYIHBIX
00001IeHNI MUPOBO33PEHUECKOTO XapaKTepa, sS3blka HayKd, B MPUOOIICHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH MU3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIIMi, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATCIIBHBIX YMEHUH M MX IPUMEHEHUH B Y4€OHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON EATEIbHOCTH, OCBOEHUHU MPABUJI
0e30macHOro o0paInieHus ¢ BEIIeCTBAMH B TTOBCETHEBHOM JKU3HHU.

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

— (opMupOBaHHE WHTEIUICKTYAIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJAHHYECTBY, CAaMOCTOSTEIHLHOMY MPHUHATHIO PEIICHHM,
CIIOCOOHOM aTaTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHCTEMaTHYeCKOe MPHOOIICHUE
oOydJarImmxcss K CaMOCTOSTEIBHOW IO3HABATEIBHON JEATEIHPHOCTH, HAYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— o0ecrnieueHre YCIO0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIbITAa Pa3HOOOPA3HOW JEATCILHOCTH, IMO3HAHUS W CAMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUYCHUC IS
Pa3IUYHBIX BUIOB JICATCILHOCTH,

— (¢dopmupoBaHue O0OIICH (YHKIIMOHATBLHOM ¥ E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpa, UCIHOJIb3ysd 3HAHUS M ONBIT, MOJYYCHHbIC MPU U3YUCHHUU
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITEBHOCTH;

— ¢opMmupoBaHHE y OOyYalOlUMXCS TYMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpo(uis M HAMPABICHHOCTH JaTbHEHUIIETO
o0yJeHHUS.

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



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeToAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

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

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOcUTENbHAS aToMHas 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
XUMHUYECKUX COCTUHCHUH.

dusnyecKkue U XUMHUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aK0H COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Kmaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpuu U
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3yUYEHUE U OMUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIIEHUE U KOHJEHCAlUs BOJbl) U XMMHUUYECKUX (TOPEHUE CBEYM, IMPOKATHBAHHE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peakluuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwusi, pa3ioKeHHe TUIPOKCHA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4YeHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbIIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpoBeACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHWE W  ONHWCAaHUE  PE3yJIbTATOB  IPOBEJICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ 1M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucimopon — 3JIe€MEHT U MpPOCTOe
BeliecTBo. HaxokaeHue kuciopona B mpupone, (GU3MYecKMe M XUMUUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. IIpumenenue kucnopoma. CrocoObl
MOJIyYEHUs KHUCIOpoJa B Ja0OpaTopuu U MOpoMbIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — aioTponHas MOAU(PUKAIUS KUCIOPOaa.



TermoBoit >P(GEeKT XUMUYECKON pPEaKUUU, TEPMOXUMHUYECKHE YpPaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MApHUKOBOTO 3 (PeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — anemeHT n poctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
(u3znueckre 1 XMMUYECKUE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI monydeHust. Kucnorsl
U COJIH.

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

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

Knaccudukanus neopranuueckux coenumHeHuid. Oxcuabl. Knaccudukanus
OKCUJOB:  coyieoOpa3sytonie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkinaTypa ocHoBaHui. PU3MUECKHE M XMMHUYECKHE CBOWMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

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

Conu. Homenknatypa comneil. duzndeckue 1 XMMHUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue counen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHEHUMU.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOJIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE M M3YyYCHHE CBOMCTB KHUCIOpOJa, HAOII0aEeHNE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Toxkapa), 03HaKOMJIEHUE ¢ 00pa3aMu OKCUIO0B U OTICAHHE
WX CBOWCTB, TMOJNy4YeHHE, COOMpaHHWE, paclo3HaBaHWE W U3YYCHHE CBOWCTB
BOJIOpoJa (ropeHue), B3auMoencTeue Bogopoaa ¢ okcunoM meau (1) (BoamoxHo
MCITOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3I[0B BEIIECTB KOJTUIECTBOM
1 ™monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOU
PacTBOPUMOCTBIO, IIPUTOTOBIEHUE PACTBOPOB C ONPEIEIEHHOM MACCOBOW JOJEU
PAacTBOPEHHOIO BEILIECTBA, B3aUMOJCIHCTBHE BOJbI C MeETaJJIaMH (HATpUEM U
KaJbliieM) (BO3MOXKHO MCIIOJIb30BAHME BHUJEOMATEpPUAJIOB), HCCIEI0BaHUE
00pa3Ii0B HEOPTraHUUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCJIOT U LIEJIOYEH, N3yUEHUE B3aUMOACHCTBUSA



okcuna meau (1) ¢ pactBopoMm cepHOM KUCTOTHI, KUCIOT C METAJJIAMU, PEAKIIUMA
HEUTpaIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
MeTaJllIa JPYTUM W3 PacTBOPA COJU, PEIICHUE SKCIIEPUMEHTAIBHBIX 3374 [0 TEME
«BakHeniune Kiaccbl HEOPraHMYECKUX COCIUHEHUI.

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

[lepBble MOMBITKU KIacCU(DUKALUM XUMUYECKUX HJieMeHTOB. l[lonHstue o
IPYIIax CXOJHBIX DJIEMEHTOB (ILEJIOYHBIE M IIEJTOYHO3EMEIbHBIE METaJlIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cuctemMa XMUMUYECKUX AJIEMEHTOB /l.
N. Menpneneesa. Koporkonepuoanas u jyiimHHonieproiHast popmsl [lepuogndeckoi
cuctemMbl xumuyeckux snemeHtoB [[. WM. MenneneeBa. Ilepuonbl U TpyIiIibL.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUO/Ia U TPYIIIIbI SJIEMEHTA.

Crpoenue atomoB. CocTtaB aToOMHBIX siaep. M3otonbl. Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHUYECKHUX  DIIEMEHTOB
ITepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METALUINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 IPYIIaM U HEPUOAAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cucTeMbl XUMHUYECKUX
BJIEMEHTOB JJI1 pa3BUTHsA Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXk1aHUH.

Xumunueckas cBsi3b. KoBaneHTHast (MOJsipHAas W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIE  PEAKIUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHUCJIOT M IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemmunie ceéasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYIICCTBIISIETCS 4Yepe3 MCIOJb30BAaHUE KakK OOMMUX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmue ecTecTBEHHO-HAy4YHBbIC TIOHATHUS: HAYYHBIH (DaKT, THIOTE3a, TEOpus,
3aKOH, AaHaJlW3, CHHTE3, KIacCH(UKAIMA, TMEePUOJUIHOCTh, HAOIIOJCHNUE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHUE, MOJICIb, SIBICHNUE.

dwusuka: MaTepusi, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOIIHI,
PaMOaKTUBHOCTh, MOJIEKYNa, JJIEKTPUYECKH 3apsj, BEIIECTBO, TEN0, O0BEM,
arperaTHoe COCTOSTHHE BEIECTBA, ra3, (U3NYECKUE BEITUYMHBI, CIMHHIIBI
M3MEpEeHHsI, KOCMOC, MIaHeThl, 3BE3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
MCKOIIaeMbI€, TOTTMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemiecTBo M XUMHYECKasi peaKIust

[lepuoanueckuii 3akoH. [leproaudeckasi cuicTeMa XMMHUYECKUX dJIeMEHTOB /1.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOWCTB
XHUMHYECKUX DJIIEMEHTOB MIEPBBIX TPEX MEPUOIA0B, KaUs, KAJIbIUSI U UX COCTHHCHHM
B COOTBETCTBHM C TIOJIO)KGHHWEM »JJeMeHTOB B llepuonnyeckoil cucteme u
CTPOCHHEM HX aTOMOB.

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

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

Knaccudukanms XuMUYeCKUX peakiui Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy YYACTBYIOUIMX B PEAKIMM BENIECTB, MO TEIJIOBOMY 3(dexTy, mo
U3MEHECHHIO CTETICHEW OKUCIICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, TIO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaKINH, TEPMOXUMHUYECKHUE
ypaBHEHUSI.

[Tonsitue o ckopocTH xumMudeckoil peaknuu. [loHsTHe 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakiusax. [IoHsITHEe 0 TOMOTEeHHBIX M TeTEPOreHHBIX
peakuusx. llonstue o karanuse. [lonstue o xumnueckoM paBHoBecuu. DaKTOPHI,
BIMSIONIME HA CKOPOCTh XUMHYECKOW pEaKIUH U TMOJIOKEHHE XHMHUYECKOTO
paBHOBECHS.

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



Teopust JIEKTPOIUTHYECKON AUCCOUMALINH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHNW3M IOUCCOLMALMM BEIIECTB C Pa3JIMYHBIMUA BUAAMU
XUMHYECKOU cBsi3U. Ctenens auccouuannu. CUIbHBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeAKIIMA HOHHOTO OOMEHa,
IIOJIHBIE M COKpall€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHHUM U COJIeH B CBETE MPEICTABICHUIN 00 AJIEKTPOTUTUUECKOMN TUCCOLUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBL. [IoHATHE O THApPONHU3E CONEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHUE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(xsopua HaTpus), UCCIICAOBAHIE 3aBUCIMOCTH CKOPOCTH XMMHUYECKOU PEaKIUK OT
BO3JICHCTBUA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, TPOLIECcCa AUCCOLUALIUM KUCTIOT, IIeJI0Yel U coliel (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MATEPHAIOB), MPOBEACHUE OIBITOB, WILIIOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakuuii HOHHOro obOmeHa (oOpa3oBaHuE oOcajiKa,
BbIJIEJIEHUE Ta3a, 00pa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEHUe, peaklUMH pas3lioKEeHHUS,
COCIMHEHHUS), pACMO3HABAHME  HEOPraHWYECKHUX  BEIIECTB C  IMOMOIIBIO
KA4EeCTBEHHBIX PEAKIIMM HA UOHBI, PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl 4 MX COeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHble cTerneHu okucieHus. CTpoeHne u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIIECTB — raJIor€HOB. XMMHUUYECKHUE CBOMCTBA HA IpUMeEpe Xyiopa (B3auMOACHCTBUE
C MeTaJulaMH, HeMeTajUlaMH, Iuesioyamu). XsopoBoaopoa. ColsiHas KHUCIOTa,
XUMHUYECKHE CBOMCTBA, IIOJy4YE€HHE, NOpuUMEHEeHue. JleiicTBue xjopa |
XJIOPOBOJOPOJA HAa OPraHU3M 4YeJIOBEKA. BaxkHenme XJIopuabpl U UX HaX0XKICHUE 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. XUMUYECKHUE CBOMcTBa cepbl. CepoBOIOPOJ, CTpoeHHE, (U3HUECKHE U
XUMH4YECKUe CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KHCIOTHBIX OKCHJOB.
CepHas kuciora, (U3nYecKue 1 XuMUIecKre CBOMCTBa (0011I1e KaK MPeACTaBUTEIIS
KJjlacca KHCIOT M crenuduueckue). XUMHUYECKUE PEaKkiuu, JeKallie B OCHOBE
MPOMBIIIJIEHHOTO CIoco0a MOJMy4eHUs: cepHOM Kuciotbl. [IpumeHeHune cepHoi
kucaoTel. COJM CEepHOM KHCIOTHI, KAadeCTBEHHas peakuus Ha CyJab(paT-HuOH.
Haxoxxnenne cepbl m €€ COeNMHEHUNW B TMpUpPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIoLEel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPALLECHUS.



O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTPaHEHUE B MPHUPOJE,
(¢uznueckre U XuMu4yeckue cBoiicTBa. KpyroBopot azora B npupoae. AMMHUaK, €ero
(u3znueckre U XMMHUYECKUE CBOMCTBA, MOJIyYeHue U npuMenenue. Cou aMMOHMS,
uX pU3NUECKHE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THasg KHUCIOTa, €€ MOoJydyeHue, PU3MUECKHEe U XUMHUUYECKHE
cBoicTBa (0OIIME€ KaK TMPENCTABUTENS Kilacca KHUCIOT M CHEeHUPUYECKUE).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHYECKOE 3arps3HEeHNE OKPY Kalolel cpefibl COEIUHEHUIMH a30Ta (KUCIOTHBIE
JOKM, 3arps3HEHUE BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTpornHbie
moaudukanuu gocdopa, pusznyeckue u xumuueckue corctsa. Oxcup docdopa
(V) u dochopnas xuciora, Gpu3MUECKHUE U XMUMUYECKHE CBOMCTBA, MOJIyYCHHE.
Hcnonb3oBanue ¢pochaToB B KauecTBE MUHEPATbHBIX yI0OPEHUI.

O6mas xapakrtepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTENICHU OKUCIICHUS. Y TIIEpOI, AJTIOTPOITHbIE MOU(UKAIIIH,
pacnpocTpaHeHue B Ipupoje, PU3nyecKkue U XUMUYECKUe CBOMCTBA. AJCOpOIus.
Kpyrosopor yrinepoga B mnpupone. OKcuabl yriaepoja, uxX (QuU3nyeckue Hu
XUMHYECKUE CBOMCTBA, JCHCTBME HA OJKUBBIE OpPraHU3Mbl, TMOJYyYCHHE W
HNpUMEHEHHE. DKOJIOTHYecKre MpoOJIeMbl, CBA3aHHBIE ¢ okcuaoM yriaepona (1V),
rUrnoTe3a TI00aNbHOTO MOTEIUICHUsS KiIuMaTra, MapHUKOBBIM 3 dekT. YroibHas
KacinoTa U e€ conu, uX (U3HYECKHEe M XUMHUYECKHME CBOMCTBA, IMOJYYEHUE H
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uoHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM XO3SIICTBE.

[lepBoHauanbHBIC TOHIATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAMHEHHIX
yriaepozaa (MeTaH, 3TaH, STUICH, alleTUIICH, ITAHOJ, TIUIEPHH, YKCYCHAas KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOAOPOAOB (Yroib, NOPHUPOAHBIA Ta3, He)Tb),
IPOJIYKTHl WX TMepepadoTku (O€H3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[lonsiTe 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
polM B JKH3HM 4YEIOBEKa. MarepuaapHOE €IUHCTBO OPraHMYECKHX U
HEOPTraHWYECKUX COCTMHECHUU.

KpemHunii, ero ¢usnueckne W XUMHYECKHE CBOWCTBA, MOJNY4YCHHE W
npumeHenue. CoennHeHust KpeMHust B mpupoje. Oo1re npeacTaBaeHust 00 OKCUe
kpemuus (IV) u kpemHueBoi kucnore. CUIUMKATBHI, UX MCIOJIB30BAaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. Ba)kHeilne CTpOWUTEIbHBIE MaTepualbl: KEpaMHKa, 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 PEAaKUUI Ha XJIOPHUJ-MOHBI U HAOJIOACHUE MPU3HAKOB



WX TPOTEKaHUsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMHUUYECKHE CBOWMCTBA
rajjoreHoB M UX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpHUI0B (TAJIOTEHUIOB), 03HAKOMJIEHHE C 00pa3laMu
ceppl U €€ COeAMHEHUSMH (BO3MOXKHO HCIOJIb30BaHUE BHUIECOMATEPHUATIOB),
HaOJII0/IeHHEe TIpoliecca 00yTiIMBaHUsl caxapa Moj JeMCTBHEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTbhI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBIE€HHOM CEpHOM KUCIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuy Ha CyJb(aT-uoH U HaOJI0ICHUE MpU3HaKa e¢
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBAMM a30Ta, gocdopa u ux
coeIMHEHUN (BO3MOXKHO UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u (ocopHbIX yn0OpeHH, ToydeHue, COOMpaHue, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB aMMHaKa, MPOBEJACHHE KAUYECTBEHHBIX pPEAKIMd HAa MOH AMMOHHS H
dochar-uoH U U3yYeHHUE TPU3HAKOB WX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHILICHTPUPOBAHHOW a30THOW KHUCIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpUAIOB), HW3yUYCHHE MOJCJICH KPUCTAIUIMYECKUX PEeIIETOK anamasa,
rpaduta, (QymiepeHa, O3HAKOMJIGHHE C MPOIECCOM aJcopOIHKu pacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYUYCHHE,
cobupanHue, pacrio3HaBaHWE U M3YyUYCHHE CBOWMCTB YTJICKHCIIOTO Ta3a, MPOBEJICHHE
KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB HUX
NPOTEKAHUS, O3HAKOMJICHME C TPOAYKIMEW CHJIMKATHOW MPOMBIIIJICHHOCTH,
pEllIeHNE SKCIIEPUMEHTANIbHBIX 3ajady 1Mo Teme «BaxkHellme HemeTamabl U HUX
COEZTMHECHUS.

MeTta/uibl M UX COETMHEHUS

OO6mas xapakTepUCTHKa XUMHUYECKUX IJIEMEHTOB — METAJNIOB Ha OCHOBAaHUH
ux mnonoxeHuss B Ilepuogumueckon cucreMe xumuudeckux osiemeHtoB [l .
MengeneeBa u ctpoeHus atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METAIMYECKasi ~ KPUCTAIMYECKass  pemeTka.  DJIEKTPOXMMHUYECKUH  psfl
HaIpsDKEHUH MeTauioB. PU3nyecKkre U XMMHUYECKHe CBOKCcTBa MeTamioB. Oo1me
CrocoObl  TONTydeHus: MeTaioB. [loHATHE O KOppO3WM METAIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIutaBsl (CTallb, YyTYH, TIOPATIOMUHUN, OPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[[lenounble MeTambl: nmoJjioxkeHue B Ilepuoandeckor cucteMe XUMHYECKUX
snementoB JI. M. MenaeneeBa, CTpoeHUE HUX aTOMOB, HAaXOXJICHUE B MPHUPOJE.
du3nueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl U
TUJAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue IMIeOYHbIX METAUIOB U HUX
COEMHEHU.

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



Kasblusl. Baxueiiue coefuHeHUs Kaiblus (OKCU, TUIPOKCUI, cOu). ZKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEeHUE B [leproanyueckoi CUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE aToMa, HaxoxkaeHue B mnpupone. duszuyeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHBIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

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

XumuuecKkuii IKCnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HMX (PU3MUECKUMHU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHA
KaJblIUsl ¥ HATPUS C BOAOW (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCIIeIOBAaHUE CBOMCTB >KECTKOM BObI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIE
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
Ka4eCTBEHHBIX peaKIIMi Ha HOHBI: MArHUS, KaJIbIIHs, ATFOMUHES, ITUHKa, xkee3a (I1)
u xene3a (Il1), menu (Il), HaGaromeHMEe W ONMMCAHWE TPOILIECCOB OKpPAIIHMBAHMUS
IUIAMEHM HMOHAMHM HATpUs, Kaius ¥ Kajublus (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHUAJIOB), UCCIIeI0BaHNEe aM(OTEPHBIX CBONCTB THIPOKCHIA AJTIOMUHUS U
TUAPOKCUAA LIMHKA, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a/1ad 1o TeMe «BakHeilmue
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYKAKIIAA Cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM »KHU3HM YEJIOBEKA. be3omnacHoe
MCIIOJIb30BaHME BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinb mpu
XUMHUYECKUX 0KOTaX U OTPaBIECHUAX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkallleh cpenbl (IpenenbHas TOMycTHMast
KOHIIeHTpanus Bemiects, nainee — [1/IK). Ponp xumMuu B pelieHHH 3K0IOTHYECKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

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

Mexcnpeomemmunie ceéasu

Peanuzanus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmue ecTecTBEHHO-HAy4YHbIC TOHSATHUS: HAYYHBIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpusl, aHalu3, CHUHTE3, KiIaccu(puKalus, NEepUOJUIHOCTh, HAOIIOICHNUE,
OKCIEPUMEHT, MOJICINPOBAHUE, H3MEPEHHE, MOJEJb, SBJICHHUE, MAaPHUKOBBIMI
3 PeKT, TEXHOJIOT U, MAaTEPUAIIBI.

®dwusuka: MmaTepusi, aTOM, HJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOTIHI,
PaOaKTUBHOCTD, MOJIEKYIIa, ANEKTPUIECKUI 3apsi, IPOBOTHUKH,
MOMYPOBOJHUKY, AUDICKTPUKH, (HOTORIEMEHT, BEIIeCTBO, TeNIOo, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
pemérka, CruiaBbl, (PU3MUECKHe BEIMYWHBI, CIUHUIBI U3MEPEHHs, KOCMHUYECKOEe
POCTPAHCTBO, TUTAHETHI, 3BE361, CoIHIIE.

buonorus: ¢dotocunTe3, npixanue, Ouocdepa, IKOCHCTEMA, MUHEPAIbHBIC
yaoOpeHwsI, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
MCKOITaeMbI€, TOTUTNBO, BOJTHBIC PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON AEATEIBHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMUA POCCUMCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE ~ pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIUH U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOM HAyKHM B >KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BJIAJCTh JIOCTOBEPHON HHGpOpMAIUEH O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 yCTPONCTBE MUpa U 0OIIECTBRA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEJCTABICHUS O COIMAJbHBIX HOPMax M MpaBUJIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHBE, KOMMYHHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
0JIE3HOM, y9eOHOMCCIIeI0BATEICKOM, TBOPUSCKON M IPYTUX BUJIAX ICSITEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOH COBMECTHOM JESITEIHHOCTH IPH BBIMOJTHEHUU
y4eOHBIX, TIO03HABATCIBHBIX 3aj7ad, BBIMOJHCHUH XUMHUYECKUX JKCIIEPUMEHTOB,
CO3JIJaHUH YUYEOHBIX TPOCKTOB, CTPEMJICHHSI K B3aUMOITIOHUMAHHIO M B3aUMOITOMOIIIH
B MpoIIecce ITOM y4eOHOU JIesATEIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBE/ICHUE
U MOCTYNKHU CBOMX TOBAPHUILEH C MO3UIMHA HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI IOCIEACTBUM ITOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIMUE COBPEMEHHOMY YPOBHIO pPAa3BUTUs HAYKH W COCTABIISIOIINE
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOJUMBIC NJiI OOBSICHEHHUS HAOJIOJaeMbIX MPOILECCOB M SBJICHUU,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHUIO M TO3HAHHIO, JIF0OO3HATENIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOCKTHOW W  HCCIEAOBATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPABICHHOCTH W YPOBHS OOydYCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3HAHUE TOCIEIACTBUH U
HENPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHSI AIKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMHYECKUMU BEIICCTBAMHU B OBITY U PEATBHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS :

UHTEPEC K MPAKTUYESCKOMY M3YUYCHHUIO MPOodEeCcCHii U Tpyaa Pa3IMdHOTO PoJa,
yBaOXCHHE K TPY/y U pe3yJIbTaTaM TPYAOBOM JACATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  NMPEIMETHBIX 3HAHWM 10  XUMHUH, OCO3HAHHBIA  BHIOOP
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHU ¢ YUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIEeIHON MPodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSL HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHCS B MTPOPECCUOHAIBHOM CPEJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHUE K TPUPO/IE KAK HCTOYHHUKY KU3HU
Ha 3emiile, OCHOBE €€ CYIIEeCTBOBAHUS, MOHHMMAHHUE IIEHHOCTH 3JI0POBOIO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKkoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAK)KE B CUTYAIUsX,
YIPOKAIOIINX 3/IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPY’KAIOIIEH NPUPOJHOU CPEIOM, ISl MOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W MyTeH UX pEeIIeHUs TMOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC OHATHS (3aKOH, TEOPHS, TPUHIIHII,
runore3a, (akt, cucTeMa, TMPOIECC, OSKCIEPUMEHT W JPYroe.), KOTOPhIC
WCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOUM KapTHUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpbIE OOecneYnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HaHUMU: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHH (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUMN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpolleCCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI DJJIEMEHTa), XUMH4YecKas ¢opMmyia U YypaBHEHHUE
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-CJIEICTBEHHBIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

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

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 OIBITA, UCCIIECIOBAHMS, COCTABISIT OTYET
0 MpojenaHHol padorte.

Pabora ¢ ungopmaumeii:

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



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33J]a4 ONPEIEAEHHOr0 TUIIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANbHYIO (pOpMY IpeacTaBiieHus UHGOpMaLUU 1
WUIIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH popMaMu rpauKui U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IMPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEW MPUPOIHOU
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe ydeOHbIe 1eficTBHUS:

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

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

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBAaTEIbCKONM  JEATEIbHOCTH IpPU  PELICHUH
BO3HUKAIONIUX MpPOOJIeM Ha OCHOBE Yy4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3uiuil (00CYXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPJAMHAIINS
COBMECTHBIX JCHCTBHUI, ONpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIC y4eOHbIE N1eCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U IMPH HEOOXOIUMOCTH 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
MOJIYYEHHsI HOBBIX 3HaHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUAX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB [0 OCBOCHHMIO 00S3aTEIbHOIO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIMMHUCA HAay4YHbIE 3HAHUSA, YMEHHUS M CIOCOOBI



JNEUCTBUM, BHUIBI JIEITEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
HMHTEpIpETAlUU, TPEOoOPaA30BAHUIO U TPUMEHEHUIO B PA3JIMUHBIX YUYEOHBIX U HOBBIX
CUTyaIusX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSTHN: aTOM, MOJIEKYIa,
XUMHYECKUH B3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISipHasi macca, KOJUYECTBO BEUIECTBA, MOJb, MOJSpHas Mmacca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJ, KHCJIOTa, OCHOBaHHUE, COJb, DJIEKTPOOTPULIATEILHOCTh, CTENEHb
OKHCJICHUS, XMMHYECKasi peaxius, KiacCUuPuKamus peakiuil: peakiuu
COCIMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIMu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIMH, TEIUIOBOM 3P(DEKT peakinu,
AJIpO aToMa, JIEKTPOHHBIN CJIOW aTomMa, aTOMHasi OpOUTalb, PaInyC aToOMa,
XUMUYECKasi CBs3b, MOJIIPHAsI U HEMOJspHAs KOBaJE€HTHAsl CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBasi JOJis1 BeIIeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
IPUMEHATH 3TH MOHITUS MIPU ONUMCAHUH BEUIECTB U UX NIPEBPALCHUN;

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

e ONpENETSATh BAJICHTHOCTH ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHUS  DJJEMEHTOB B  OWHApHBIX  COCJIMHEHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUMN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass M HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh TMOHMMAaHUE TNEPUOJUYECKON 3aBHCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuoamueckoil cucteme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHs], 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CHUCTEMbl XUMHUUYECKHUX OJJIEMEHTOB: pa3iauyaTh [OHATUS «TJABHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpynma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabnuie «llepuonnueckas cucrema xumudeckux osaementoB J[. .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



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

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

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

IPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX KaUYE€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMHUYECKUX TPEBpAIEHUN B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCIISITh OTHOCUTEIBbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JJOJIIO BEIIECTBA B pACTBOPE, MPOBOJANUTH PACUYETHI IO YPABHEHHIO
XUMHYECKOMN peaKilny;

NPUMEHSTH OCHOBHBIE OIEpaIlUi MBICTUTEIBHON e TENHHOCTU — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBJICHUE TPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3Y4Y€HHUS CBOWCTB
BEIIECTB W XHMHYECKHX pEaKUUM, €eCTeCTBEHHO-HAy4YHbIE METObI
NO3HAHUS — HAONIOIEHHE, W3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUJIaM MOJIb30BAHUS XUMHUUECKOM TOCYA0H U 1abopaTOpHBIM
obopy/ioBaHMEM, a TaK)Ke TMpaBWIaM OOpallleHHs] C BeEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIHSIMH TIO BBIMOJHEHUIO JAOOPATOPHBIX
XUMHYECKUX OTBITOB IO MOTYYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIECTB
(BolopoJla W KHCIIOPOJA), MPUTOTOBICHHUIO PACTBOPOB C OMPEACIEHHOM
MacCOBOW J0JIEM pPacTBOPEHHOTO BEIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMHYECKUE SKCIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KUCJIOT ¢ MOMOIIbIO MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U ApYyrHe).

K xonmy o6yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATUH: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIysi, XUMUIECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  OO0BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIICHUE, AJUIOTPOIIHS,
aM(OTepHOCTD, XUMHYECKas CBSI3b (koBaJIEHTHAS, VMOHHAaA,
METAJTUYECKasl ), KpUCTAIUTMYECKAs PEIIETKA, KOPPO3Hs METAIIIIOB, CILJIABHI,
CKOPOCTh XMMHUYECKOU peakIuu, MpeAebHO JOMYyCTUMAasl KOHIEHTpAIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX TOHATHM U
IPUMEHSATH 3TH MOHSITHUS NPU ONMUCAHUM BEIIECTB U UX MIPEBPaICHU;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIECTB M YPABHEHUN XUMUUYECKUX PEAKIIUIA;

OTPENIENIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUSAX PaA3JIMYHOTO COCTaBa, IMPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTaHUYECKUX COCIUHEHUMN, THUI KPUCTATUTMIECKON
PEMETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: OINMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «TrJaBHasg mnoArpymmna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoJibIIME TEPHOJBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee YWCIO DJIEKTPOHOB U pacIpeielieHHe UuX TI0
AJNIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEIMHEHUH B Mpeaeiax MajblX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOEHHUS UX AaTOMOB;

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

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BEUIECTB, MOJTBEPXKAasi OMHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YpPaBHEHHUS DJIEKTPOJMTHUYECKOM JTUCCOLMALIMM  KHUCTIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEHa, ypaBHCHHS pEaKIUi, MOATBEPKIAIONIUX CYIIECTBOBAHHE
TCHETHYECKOW CBSI3U MEXKy BEIIECTBAMH PA3INIHBIX KJIACCOB;
pacKpeIBaTh CYINTHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUi
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIHii;
IIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOXHOCTH TIPOTEKAHWS XUMHUYCCKUX TPEBpPAlICHUH B Pa3IMIHBIX
YCIIOBUSX;

BBIYUCIISITh OTHOCHTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIIECTB,
MacCOBYIO [OJIF0 XHUMHYECKOTO »JJIeMEeHTa 1o (opMylie COeIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHYECKOUN peaKInu;

coOJTI01aTh TIPABHJIA MTOJIB30BAHUS XMMUYECKOM TOCYI0M 1 J1ab0opaTopHBIM
o0opyloBaHMEM, a TakXKe TpaBuUia OOpameHUs C BEIIeCTBAMHU B
COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBIOJHCHUIO J1a0OpaTOPHBIX
XHUMHYECKUX OTBITOB 10 TIOJYYECHUIO U COOMPAHMIO Ta3000pa3HBIX BEIICCTB
(aMMHaKa " yrIeKUCIIOTOo Ta3a);

IIPOBOJAUTH PEAKIIMH, TTOATBEPIKIAIONTUEC KAYSCTBEHHBIN COCTaB Pa3IMYHbIX
BEIICCTB: PACIO3HABAaTh OMNBITHBIM NTYTEM XJIOPUA-, OPOMHI-, WOIMI-,
kapOoHat-, docdar-, cunukar-, cynbhar-, THIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUS W WOHBI W3YYCHHBIX METaJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTAHUYECKUX BEIIECTB;

PUMEHSTh OCHOBHBIC OTIEPAIH MBICIIUTEIFHON NEeATETPHOCTH — aHAIH3 U
CUHTE3, CpPaBHCHHE, 0000IICHIE, CUCTEMATHU3aIINIO, BBISBIICHUE TIPUIHHHO-
CJICJICTBECHHBIX CBSI3CH — JIJISl M3YUYCHHSI CBOMCTB BEIICCTB U XUMHUYCCKHX
peakIuii, eCTECTBEHHO-HAYYHBIE METOJBI IIO3HAHUS — HaOIIOJICHUE,
U3MEpECHHE, MOJICITUPOBAHKE, SKCIIEPUMEHT (peabHBIA M MBICIICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeioB u

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

IIpakTHYeckue

DJIeKTpOHHbIe (L (POBbHIE)

n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
XuMusg — BakHas 00J1acTh
1.1 eCTeCTBOSHaHVH T 5 2 https://m.edsoo.ru/YNVJIX660G
MPAKTUYECKOU JIeATeTLHOCTH
JeJI0BeKa
B
1.2 CHLECTRA 1 XHMUHECKHe 15 1 https://m.edsoo.ru/ONNXR1VFOQ
peakumn
Hroro mo pazgeny 20
Pa3znen 2. BaxHeiinue npeacTraBuTe/ M HeOPraHu4ecKux BellecTn
B .K !
2.1 O3AYX. BHCIOPOL. LIOHATHE 6 https://m.edsoo0.ru/D5BORTY30
00 oxcruaax
B ! e
2.2 OAOPOAL. LIOWATHE O 8 1 https://m.edsoo0.ru/5D61JZ6PS
KHCJIOTaX U COJISIX
Boma. P !
2.3 OAta. FacTBOpRI. LIOWATHE 5 1 1 https://m.edsoo.ru/M13I15KJBM
00 OCHOBaHUAX
OCHOBHBI€E KJIaCCHI
2.4 HEOPraHUYECKUX 11 1 1 https://m.edso00.ru/0TSASMOWT
COeIUHEHUU
Hroro no paszneny 30



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Paznean 3. Illepuoanyeckuii 3axkon u Ilepuoguyeckasi cucrema xummuieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

XumMuueckasi cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

3.1 XUMHUYECKUX 3JIEMEHTOB /]. 7 https://m.edsoo.ru/TCBIBVWFZ
N. MenneneeBa. CtpoeHue
aToma
XuMudeckasi CBS3b.
0 -
3.2 KACTHTEIRHO 8 https://m.edsoo.ru/F6AOABDPF
BOCCTAHOBUTCJIBHBIC
peaxin
Hroro mo pazgeny 15 https://m.edsoo.ru/LRYWBJPES
PezepBHoe Bpemst 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KUIIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LI (PPOBbHIE)
Konrpoiasbubie | IlpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
[ToBTOpeHue u yriuyoieHue 3HaHUN
11 P vy 5) 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pa3/IesioB Kypca 8 kjacca
O
1.2 CHOBHEIC gaKOHOMeP HocTH 4 https://m.edsoo.ru/AFN4LWG7U
XMUMHUYECKUX PeaKIni
DNeKTpOIUTHYECKAs TUCCOLUAIUS.
1.3 P A HHat 8 1 1 https://m.edsoo.ru/KODUR50VV
XUMHUYECKUE PEAKIIUU B pacTBOpPax
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
OO01as XxapakTepUCTUKA XUMUYECKUX
2.1 B parcteh 4 1 https://m.edso0.ru/ZTN1F700I
anemeHToB VIIA-rpymnmel. ["amorenst
OO01as XxapakTepuCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
WX COCMHEHUS
OO11ast XapakTepUCTUKAa XMMUYECKUX
2.4 anemeHToB |VA-rpynnsl. Yrieposa u 8 1 2 https://m.edso0.ru/JPJ200VJX
KPEMHUH U UX COETUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

3.1 OO6mue croiicTBa METAIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxueiimme MeTauibl U X COSTUHCHUS 16 https://m.edsoo.ru/EFKQW9HZI
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»kaiomias cpeaa
B
4.1 CHICCTRA T MATCPHATHL B 2KHSHH 3 https://m.eds00.ru/TENBWEF7Y
YeoBeKa
Hroro mo pazueny 3
PezepBHoe Bpemst 3 https://m.edsoo.ru/FY5RY75R9
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYyeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[Ipenmer xumuu. Poss xumuu B
JKU3HM 4enoBeka. Tena u
BEIIECTBA

02.09.2026

https://m.edso0.ru/L62DS2CZR

ITongrue o METOJaX IMO3HaHUA
B XUMHUHN

07.09.2026

https://m.edsoo.ru/9ZJAEW050

[IpakTnueckas padora Ne 1
«IIpaBwmiia paboTHI B
1ab0paTOPUH U MPUEMBI
oOpareHus ¢ 1abopaTOPHBIM
000pyT0BaHUEM

09.09.2026

https://m.edsoo.ru/L5EW4353D

YucTele BENIECTBA U CMECH.
CriocoOnl pasneneHus cMmecen

14.09.2026

https://m.edsoo.ru/6 TME21FW8

[IpakTrueckas padota Ne 2
«Pa3znenenue cMmeceit (Ha
MpUMepe OUYUCTKU OBApEHHOU
COJIH)»

16.09.2026

https://m.edsoo.ru/K3LS5MCRY

ATOMEI 1 MOJICKYJIBI

21.09.2026

https://m.edsoo.ru/BLS04WTBS8

XUMUYECKUE DTIEMEHTHI. 3HAKH
(CMMBOJIBI) XUMHUYECKUX
JJIEMEHTOB

23.09.2026

https://m.edsoo.ru/AH3D4DNAX



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX

IIpocTeie U CI0KHBIE BELIECTBA

28.09.2026

https://m.edsoo.ru/DXJBSTJ95

ATOMHO-MOJIEKYJISIPHOE YUCHHE

30.09.2026

https://m.edso0.ru/IMOBJ3QZ5

10

3aKOH NOCTOSHCTBA COCTaBa
BeIleCcTB. XUMHYeCcKas
dhopmyna. BageHTHOCTh aTOMOB
XUMHYECKUX DJIIEMEHTOB

05.10.2026

https://m.edsoo.ru/IMC496F X6

11

OtHOCHUTENbHAS aTOMHAS
macca. OTHOCHUTEIbHAS
MOJICKYJISIpHAsT Macca

07.10.2026

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 107151 XUMHYECKOTO
3JIEMEHTA B COEIMHEHNH

12.10.2026

https://m.edsoo0.ru/GHV580MVE

13

KomnuectBo Bemntectsa. Mob.
MognspHas macca

14.10.2026

https://m.edso0.ru/368UNL5Y2

14

duszndeckrue U XUMHUUECKHE
SIBJICHUSA. XHMHUYEeCKast pEaKknus

19.10.2026

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3Haku u ycmoBust
MPOTEKAHUS XUMUYECKUX
peakiui

21.10.2026

https://m.edsoo.ru/N6DVNJIKQ5

16

3aKoH COXpPaHCHUA MaCChI
BellecTB. XUMHYECKUE
YpaBHCHUA

09.11.2026

https://m.edsoo.ru/M8DS4IHVM

17

Brrunciienust KoimuecTsna,
MAacchl BEIIECTBA 110
YPaBHEHUSAM XUMHUYECKUX
peakuui

11.11.2026

https://m.edsoo.ru/LUY9U3EQE



https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukarnus XuMHYECKUX
peakuuii (coequHeHus,
Pa3lIoKEeHHUs, 3aMEILCHHS,
oOMeHa)

16.11.2026

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHIuKIonequcT. O000IIeHNE U
CUCTEMAaTHU3alus 3HAHWHI

18.11.2026

https://m.edsoo.ru/P1IWARH3AB

20

KonTponsnas pabora Nel no
TeMe «BelecTBa 1 XUMHUYECKUE
peaKIum

23.11.2026

https://m.edsoo.ru/ON62SNERU

21

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kuciopos — anemeHT
U npoctoe BemecTBo. O30H

25.11.2026

https://m.edsoo.ru/XONONRN1P

22

duznuecKkue 1 XUMUIECKIE
CBOMCTBA KUCJIOPOia (peakIuu
okucineHwus, ropenue). [lonstue
00 oxcruaax

30.11.2026

https://m.edsoo.ru/FBS1JRKMB

23

CriocoOblI mosryueHust
KHCTIOpo/ia B 1ab0opaTtopuu u
MIPOMBIIIIJIEHHOCTH.
[Ipumenenue kucnopoaa

02.12.2026

https://m.edsoo.ru/VJWB6A2RD

24

TennoBoii 3 HeKT XuMHIECKOM
peaKIiiu, IOHSATHE O
TEPMOXHUMHYECKOM ypaBHEHHH,
9K30- ¥ SHIOTEPMHUIECKHUX
peaxiusax

07.12.2026

https://m.edsoo.ru/PNMKJZHKX

25

Tomnuso (HedTh, yrob U
MeTaH). 3arpsi3HeHHue Bo3/1yxa,
CocoOBI €ro Mpe0TBPAIEHUS

09.12.2026

https://m.edsoo.ru/USNY5UUW?2



https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2

26

[Ipaktuyeckas padora Ne 3 o
teme «llonydenue u cobupanue
KUCIIOPOJia, U3YYCHHE €ro
CBONCTB»

14.12.2026

https://m.edsoo.ru/5516 UHX3R

27

Boaopon — sneMeHT u
IIPOCTOE BEIIECTBO.
Haxoxnenue B mpupoe

16.12.2026

https://m.edsoo.ru/\WD392ACWB

28

(DI/I?,I/I‘-IGCKI/IG U XUMHWYCCKHUC
CBOICTBa BOJIOPO/IA.
[Ipumenenne Bogopoaa

21.12.2026

https://m.edso0.ru/0SZ28459R

29

TloHgTHE O KHUCIIOTAX U COJISIX

23.12.2026

https://m.edsoo.ru/TMWNIVC43

30

CriocoOblI moTy4eHHst BOAOPOAa
B JIaOpaTopuu

28.12.2026

https://m.edsoo.ru/C9TO9UCIP

31

[TpakTrueckast pabota Ne 4 o
teme «llosydyenue u cobupanue
BOJIOPO/JIa, U3YYEHUE €ro
CBOMCTB»

30.12.2026

https://m.edso0.ru/SS3SWAX33K

32

MonspHbiii 00bEM ra3oB. 3aKOH
ABoraipo

11.01.2027

https://m.edsoo0.ru/M3KSO1QDQ

33

Brruncienus o0béma,
KOJIMYECTBA BEIIECTBA ra3a Io
€ro U3BECTHOMY KOJINYECTBY
BEI[ECTBA WM 00BEMY

13.01.2027

https://m.edsoo0.ru/MXGOY304M

34

Brruncienus o0bEMOB ra3os 10
YPAaBHEHUIO PEAKLMH Ha OCHOBE
3aK0HA 00BEMHBIX OTHOMIEHUH
razoB

18.01.2027

https://m.edsoo0.ru/9TQ8AXABY



https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY

35

dusznueckue 1 XUMHUYECKUE
CBOMCTBA BOJEI

20.01.2027

https://m.edsoo.ru/7TAOGFZK4R

36

CocraB ocHoBauuii. ITonsaTue
00 MHIMKaTOpax

25.01.2027

https://m.edsoo.ru/IXB2W6IVL

37

Bona kak pactBopurens.
Hacpimennsie u
HEHACHIIIICHHBIE PACTBOPBHIL.
MaccoBas 101 BeliecTBa B
pacTBope

27.01.2027

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTuueckas padora Ne 5 o
teMe «lIpuroroBnenue
pacTBOPOB C ONPENETEHHOMN
MacCcOBOI nonei
PacTBOPEHHOTO BEIIECTBA»

01.02.2027

https://m.edsoo.ru/M\WXUKPAUOA

39

KonTtponbras padoTta Ne2 no
teme «Kucnopoa. Bogopon.
Boma»

03.02.2027

https://m.edsoo.ru/JM7935DRY

40

OKXCHuIBI: COCTaB,
Kiaccudukanys, HOMEHKIATypa

08.02.2027

https://m.edsoo.ru/5TFSJINAY

41

HOHy‘ICHI/Ie 1 XUMHNYCCKHEC
CBOMCTBA KHCJIOTHBIX,
OCHOBHBIX U aM(bOTepHBIX
OKCHJ0OB

10.02.2027

https://m.edso0.ru/8JAZ9YWS2

42

OcHOBaHUS: COCTaB,
KIaccuguKaIus, HOMEHKIIaTypa

15.02.2027

https://m.edsoo.ru/5U397HU5SC

43

[Tonyyenue u xumMm4eckue
CBOMCTBa OCHOBaHUH

17.02.2027

https://m.edsoo.ru/GD9A28ROE



https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE

44

KwucnoTsl: cocTas,
KJaccu(uKaiys, HOMEHKIATypa

20.02.2027

https://m.edsoo.ru/Q6U4WEBK7Y

45

HonyquHe U XUMHUYCCKHUC
CBOMCTBA KUCJIOT

24.02.2027

https://m.edsoo0.ru/Z2GCRN45W

46

Conu (cpennue):
HOMEHKJIaTypa, CII0COoObI
IMOJIYYCHHA, XUMHUYCCKUC
CBOICTBa

01.03.2027

https://m.edsoo.ru/JSNUIM9TJ

47

[IpakTueckas padora Ne 6.
PemeHHe 3KCHepI/IMeHTaJ'II)HI)IX
3aga4 1o teMe «OCHOBHBIE
KJIACChI HEOPTaHHUECKUX
COEIUHEHUIN

03.03.2027

https://m.edso0.ru/58D13JF7V

48

I'eneTnveckas CBSI3b MEXKITY
KJIacCCaMH HEOPTraHUYECKUX
COEeUHEHNN

10.03.2027

https://m.edsoo.ru/YDS6ZRE31

49

O000111eHNE U CUCTEMATU3ALMS
3HAHUH

15.08.2027

https://m.edsoo.ru/STBUOEEYN

50

Kontponbras padoTa Ne3 o
TeMe "OCHOBHBIE KJIACCHI
HEOpPraHWYECKUX COCTUHEHUN"

17.03.2027

https://m.edsoo.ru/AFA7IDULD

51

[lepBble MOMBITKU
KJ1acCU(UKAUN XUMHUYECKUX
aneMeHTOoB. [lonsaTue o rpynmax
CXOJHBIX JJIEMEHTOB

22.03.2027

https://m.edsoo.ru/C0V3CC214

52

[Iepuonnueckuii 3aKOH U
[Iepuonnueckas cucrema

24.03.2027

https://m.edsoo.ru/X9F1NR3U8



https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8

XUMUYECcKuX deMeHToB J1. 1.
Meneneena

53

[Iepuoasl, rpynmsl, MOATPYIIIIBI

05.04.2027

https://m.edsoo.ru/NQMWWJIRXN

54

Crpoenue atomoB. CoctaB
aTOMHBIX s1ep. M3oTomnsl

07.04.2027

https://m.edsoo.ru/IMUDOMR5H

55

CrpoeHue 3IeKTPOHHBIX
000JI0Y€K aTOMOB AJIEMEHTOB
[Tepuonnueckont cucremsr /1. 1.
MenneneeBa

12.04.2027

https://m.edsoo0.ru/T95YNV8B2

56

XapakTepucTUKa XUMHAYECKOTO
9JIEMEHTA 10 €ro MOJIOKEHUIO B
[Tepuonnueckoii cucreme /1. U.
Meunneneena

14.04.2027

https://m.edsoo.ru/YIP04OMDX

57

3nauenue [leproandeckoro
3aKOHA IS Pa3BUTHS HAYKH U
npaktuku. /1. 1. MenaeneeB —
Y4€HBIH, TIeJIaror 1 rpakIaHuH

19.04.2027

https://m.edsoo.ru/SZD8XEQOP

58

O0001IeHrEe U cUCTEMATU3 AL
3HaHu# / Beepoccuiickas
MpoBepoyHas pabora

21.04.2027

https://m.edsoo.ru/ZCQTRP0O8Y

59

Kontponsnas pabora Ne4 mo
teme «CTpoeHue aToma.
XuMHuuecKkas cBsi3b» /
Bcepoccuiickas npoBepoyHas
pabota

26.04.2027

https://m.edsoo.ru/FTIZF99WF

60

aﬂeKTpOOTpI/IL[aTCJ'ILHOCTB
aTOMOB XMMHYCCKHX 3JICMCHTOB

28.04.2027

https://m.edsoo.ru/HZA110ED8



https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8

61 n 1 https://m.eds00.ru/3SY1RJKVI
OHHAasA XUMHYECKas CBA3b 05.05.2027 P u
KoBanentnas nonspHas
2 1 https://m. )

6 XAUMHYECKAs CBSI3b 12.05.2027 ttps://m.edsoo.I/EOLIMT2AE

KoBanenTnas HenossipHas
1 https://m. .

63 XUMHYECKas CBSI3b 17.05.2027 ttps://m.eds00.ru/9YVRSFUXI

64 CreneHpb OKUCIECHUS 1 10.05.2027 https://m.eds00.ru/RA6CVXM66
OKHUCINUTEIBFHO-

65 1 https://m. TU/ZXNCA7DOZ
BOCCTAaHOBHUTEJIbHBIE PEAKITUN 24.05.2027 tps:f/m. eds00.u/ & 9

66 O 1 h JSim. . PS46Z5P

KHUCIIUTEIN ¥ BOCCTAHOBUTEIIH 96.05.2027 ttps://m.edsoo.ru/QPS46Z5PU

O00011IeHNEe U CUCTEMATU3 AL

67 3HaHu# 1o TeMe «CTtpoeHue 1 https://m.edsoo.ru/4ARH7M35NF
atroMa. XUMHYECKas CBA3bY
006006

68 © HvleHHe 1 eucTeMatizanua 1 https://m.edsoo.ru/7DNRBZ948
3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTHYyeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[Iepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema
XUMHUYeCKnX dyeMeHToB J1. 1.
MenneneeBa

02.09.2026

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B H3MEHECHUH
CBOMCTB XMMHYECKUX
3JIEMEHTOB IIEPBBIX TPEX
MIEPUOJOB

04.09.2026

https://m.edsoo.ru/GNJPEROFB

Knaccuduxanus n
HOMEHKJIaTypa
HEOPraHMYCCKUX BEIIECTB

09.09.2026

https://m.edsoo.ru/WTO1IWRA2Q

Bunel xumnueckoi cBsA3U U
TUTBI KPUCTATUTMYECKHUX
pEmETOK

11.09.2026

https://m.edsoo.ru/UI14Y5CFRV

Kontponsnas padora Nel mo
Tteme «I[loBTOpeHue u
yriay0JieHrne 3HaHUH OCHOBHBIX
pas3aenoB Kypca 8 Kiiaccay

16.09.2026

https://m.edsoo.ru/J4X8ZN212

KJ'IaCCI/I(I)I/IKaI_[I/IH XUMHWUYCCKHUX
peaKLII/Iﬁ 110 PAa3JINYHbIM
IIpHU3HaKamM

18.09.2026

https://m.edso0.ru/X8XAE7E2]

[TonsTue o ckopocTu
XUMHUUYECKON PEAKUU.

23.09.2026

https://m.edsoo.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

ITonsaTre 0 TOMOTeHHBIX U
TCTCPOTICHHBIX PCAKIIUAX

[TonATHE O XUMHYECKOM
paBHOBecuu. DakTOpHI,
BIIASIFOLIME HA CKOPOCTh
XUMUYECKON PEaKLUU U
MTOJIOKEHNE XUMUYECKOTO
paBHOBECHS

25.09.2026

https://m.edsoo.ru/H4AFH7NZNM

OKHUCIINUTEIBLHO-
BOCCTaHOBHTEJILHBIC PEAKITHH

30.09.2026

https://m.edso00.ru/648V11026

10

Teopust 3IEKTPOTUTHYECKON
mucconuanmy. CHIIbHBIE U
ciabble AIIEKTPOTUTHI

02.10.2026

https://m.edsoo.ru/2KCYCLZ16

11

HNonnble ypaBHEHUS peaKknid

07.10.2026

https://m.edsoo.ru/VN2SBON1R

12

XUMHUYEeCKHe CBONCTBA KHCIIOT
M OCHOBAaHUH B CBETE
MpeACTaBICHUI 00
ANEKTPOJUTUUECKOU
IHCCOLHAIINHN

09.10.2026

https://m.edsoo.ru/8HH81YVXI

13

XuMHYecKre CBOMCTBA COJIeH B
CBETE MPEACTABICHHUI 00
ANEKTPOJUTUYECKON
JIUCCOITUAIIH

14.10.2026

https://m.edsoo.ru/ETD5QTS4G

14

[TonsTue o ruaponuse coyien

16.10.2026

https://m.edsoo.ru/9JFRAVESW

15

O060011IEHNE U
CHUCTEMATHU3ALMS 3HAHUMN

21.10.2026

https://m.edsoo.ru/FEEIZRMBG



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG

16

[Ipaktuyeckas padora Ne 1.
«Pemenne
IKCIIEPUMEHTAIILHBIX 33134

23.10.2026

https://m.edsoo.ru/7VXTFHIT4

17

KonTtposnsHast padota Ne2 mo
Teme «DIEKTPOJIUTHIECKAs
aucconyanus. XUMHAYECKHe
peaxkiuu B pacTBOpax»

06.11.2026

https://m.edsoo.ru/9RKLZDNUX

18

OO01as XxapakTeprucTUKa
rajoreHoB. XUMHYECKHE
CBOICTBa Ha MPUMEPE XJI0pa

11.11.2026

https://m.edsoo.ru/NNYKYZF12

19

XmopoBogopoa. ConsHast
KHUCJI0Ta, XUMHYCCKHEC
CBOICTBA, MOJTyYEHHUE,
MIPUMEHEHHE

13.11.2026

https://m.edsoo.ru/CWVSHCD2M

20

[Tpaktrueckast pabota Ne 2 o
teme «llosrydeHnue consaHom
KHUCIIOTBI, U3y4eHHE €&
CBOMCTB»

18.11.2026

https://m.edsoo.ru/PVEXIYWEG

21

Berurcienus o ypaBHEHUAM
XMMHYCCKUX PEaKIU, eCIIn
OJIMH U3 PEarcHTOB JiaH B
H30BITKE

20.11.2026

https://m.edsoo.ru/4BI5SHO70F

22

OO1ast xapakTepuCTUKa
aneMeHToB VIA-rpynms

25.11.2026

https://m.edsoo.ru/VMWKERSEP

23

AnnoTpornHbie MOIU(BUKALIUN
cepel. Haxoxnenue cepol u e€
COCIMHEHUH B IIPUPOJIE.
XHUMHUYECKUE CBOMCTBA CEPBI

27.11.2026

https://m.edsoo.ru/CX10EUSPO



https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO

24

CepoBoa0po1, CTpOCHHUE,
¢bu3nvecKkre 1 XUMHUECKUE
CBOMCTBA

02.12.2026

https://m.edsoo.ru/ECGX2B40W

25

Oxcuppl cepol. CepHas

KHCIIOTA, (PU3HYECKHE U
XUMHYECKHE CBOICTBA,

MpUMEHEHHE

04.12.2026

https://m.edsoo.ru/ULRFLCHH1

26

XUMUYECKUE PEAKIINH,
JIeXKAaIIue B OCHOBE
MIPOMBIIIIJIEHHOTO criocoda
MTOJTy4EHUS] CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHNE
OKpYXKarollen cpeibl
COEIMHEHUSIMU CEPBI

09.12.2026

https://m.edsoo.ru/H7FT3NON4

27

Brruncnenne MmaccoBoi noau
BBIXO/Ia TTPOJIYKTA PEAKITUN

11.12.2026

https://m.edsoo.ru/HSJE186WN

28

OO01as XxapakTepucTuKa
anemeHToB VA-Tpynmbl. A30T,
pacnpocTpaHeHue B pUupoe,
(buznuecKkue 1 XuMU4ecKue
CBOMCTBA

16.12.2026

https://m.edsoo.ru/WAHRMB976

29

AmMuak, ero pusnueckue u
XMUMHYECKUE CBOICTBA,
MOJy4eHUE U TPUMEHEHUE

18.12.2026

https://m.edsoo.ru/HZAYE5F13

30

IIpakTuyeckas padora Ne 3 mo
teme «llonmydyeHne ammunaka,
U3Y4YEHHE €ro CBOMCTBY»

23.12.2026

https://m.edsoo.ru/JORP641FJ



https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ

31

A30THas KHCIO0Ta, €€
¢bu3nvecKkre 1 XUMHUECKUE
CBOMCTBA

25.12.2026

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp3oBaHue HUTPATOB U
COJIEW aMMOHHSI B KA4ECTBE
MUHEpaJIbHBIX YI0OpEHUIH.
XHUMHUYECKOE 3arpsi3HEHNE
OKpYKarolEen CpeJibl
COEIMHEHUSIMU a30Ta

30.12.2026

https://m.edsoo.ru/SHBKCIQCB

33

docdop. Oxeun dhochopa (V)
u ¢ocdopHas KucioTa,
(1)I/I3I/ILIGCKI/IG U XUMHWYECKHE
CBOWCTBA, MMOJY4CHUE

13.01.2027

https://m.edso0.ru/GDQJSO3WP

34

Hcnonws3oBanue docdaTtoB B
Ka4eCcTBE MUHEPATbHBIX
ynoOpeHuit. 3arps3HeHNE
MIPUPOIHOM cpenbl hochaTamu

15.01.2027

https://m.edsoo.ru/UAZ3HUG5V

35

VYrnepon, pacpocTpaHeHUe B
npupoje, hpuznueckue u
XMUMHYECKUE CBOMCTBA

20.01.2027

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcunpl yriaeposa, ux
(bU3UYECKHEe U XUMHUYECKUE
CBOMCTBA. DKOJOTNMUECKHE
MpoO0IeMbl, CBSI3aHHBIE C
okcuzom yriepoaa (1V)

22.01.2027

https://m.edsoo.ru/OXQAPGNCF

37

YronpHasg KUCIOTa U €€ COJIN

27.01.2027

https://m.edsoo.ru/OHQHDGIPA

38

[IpakTuyeckas padora Ne 4 o
teme "[lonydenne

29.01.2027

https://m.edso00.ru/G2HZXQGCS8



https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8

YTIIEKHUCIIOTO rasa.
KauectBenHnas peakuus Ha
KapOoOHAT-UOH"

39

[lepBoHauanbHble NOHATHUSA 00
OPraHUYECKUX BEUIECTBAX KaK
0 COEIMHEHHUSIX yriepoaa

03.02.2027

https://m.edso00.ru/30T12109Z

40

Kpemuuii u ero coeqmHeHus

05.02.2027

https://m.edsoo.ru/75JXNHO0I8

41

[IpakTnueckas pabora Ne 5.
PGIHGHI/IG 3KCHepI/IMeHTaJ'II)HI)IX
3a7a4 1o Teme «Baxkaelmnine
HEMETAJIJIbI U UX COCIUHCHU D)

10.02.2027

https://m.edso0.ru/O7E8DOD7Z

42

KonTtponbras padota Ne3 no
TeMe «BaxkHelnne HeMeTauIbl
U UX COCINHEHU»

12.02.2027

https://m.edso0.ru/S85J9UGH3

43

OO6muras xapakTepucTuKa
XUMUYECKHUX 3JIEMEHTOB —
MeTaJUIOB. MeTayuinyeckast
CBSI3b U METAJLTMYECKAs
KpHUCTaJNTNYeCcKasi peniéTka.
dusunueckue cBoiCcTBa
METaJUIOB

17.02.2027

https://m.edsoo.ru/XK1GYPCO1

44

XUMHUYECKUE CBOMCTBA
METaJlJIOB.
DNEKTPOXUMHUYECKUN Psifl
HaNpsHKeHUH METauIoB

19.02.2027

https://m.edsoo.ru/Z7YRNPAEW

45

OO11re cnocoObl MOJTy4eHus
MeTaoB. CriiaBbl.
Beruncnenus mo ypaBHEHUSIM

24.02.2027

https://m.edso00.ru/G54GDQI2D



https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D

XUMUYECKUX PEAKIUH, ECIIH
OJIMH U3 PEareHTOB COJEPIKUT
IpUMecH

[TonsATHE O KOppPO3UN

4 https://m.edsoo.ru/4FIGDOWOW

6 METAIIOB 26.02.2027 | 0 2

47 Illenounbie METAIIIBI 03.03.2027 https://m.edsoo.ru/X1B4BPUW?2
OxcHIBI U THIPOKCH]IBI HATPHSI

48 https://m.edsoo.ru/Q4DX0G3U9
1 KA 05.03.2027 | upsi//m.edsoo.ru/Q
IllenoyHo3eMeENbHBIE METATIIIBI

49 https://m.edsoo.ru/REOCDY0K6
— KaJbIIMHA U Marduit 10.03.2027 RS-, £0S00.1
Baxxnenmme coeJTUHEHUS

50 https://m.edso0.ru/CJR96CMZA
KATbIHA 12.03.2027 | e EE00.M
O06o0011IEHNE U

51 https://m.edsoo.ru/O5PXGG1BE
CHCTEMAaTHU3alUs 3HAHUH 17.03.2027 RS-7M.£0S00.1

52 }IfeCTKOCTb BOJIBI H CTIOCOOE! https://m.edsoo.ru/WFMBFTTTP
e€ ycTpaHeHus 19.03.2027
[IpakTrueckast pabota Ne 6 o

53 TEME ")Kéi:TKOCTB BOI[I)I”I/I 94.03.2027 https://m.edsoo.ru/NFIROKB8J
METO/IbI €€ YCTPaHEeHUS

54 AnmromMuHui 96.03.2027 https://m.eds00.ru/9ZJ8RD1TV
AmboTepHbIe CBOICTBA

55 https://m.edsoo.ru/NI5KI110J5
OKCH/JIa ¥ TUIPOKCUA 07.04.2027 :

56 Kemeso 09.04.2027 https://m.edsoo.ru/F20NJR5SR
Oxcupl, THAPOKCHIBI B COJIN

57 https://m.edsoo.ru/IRTUBLAMP
xenesa (1) u sxenesa (1) 14.04.2027 : 2



https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP

58

O06o0011IEHNE U
CUCTEMAaTHU3alus 3HaAaHUHI

16.04.2027

https://m.edsoo.ru/NAON6HGKZ

59

[Ipaktuyeckas padora Ne 7.
Pemrenne skcniepuMeHTAIBHBIX
3a7a4 o TeMe «BaxkHenmme
METAaJIJIBl X KX COCTUHECHUS

21.04.2027

https://m.edso0.ru/ZN7G0QSMX

60

Boruncnenus no ypaBHEHUsAM
XUMUYECKUX PEAKIUH, ECIIH
OJIVH U3 PEareHTOB J]aH B
M30BITKE WIIN COJEPKUT
npuMecH. Beraucnenus
MacCOBOM JJOJIM BBIXO1a
MIPOJIyKTa peaKkiuu

23.04.2027

https://m.edsoo.ru/AYD2HE51Y

61

O06o006111IEHNE U
cUCcTeEMAaTu3alys 3SHaHUH

28.04.2027

https://m.edso0.ru/B8TOVTKOP

62

KonTtponbras padoTta Ne4 o
TeMe «BaxkHelmue MeTaibl U
HUX COEIUHEHUI»

30.04.2027

https://m.edso0.ru/703C804GN

63

BCH_ICCTBa " MaTe€pualibl B
HOBCCI[HGBHOI‘/'I KHU3HU
YCJIIOBCKA

05.05.2027

https://m.edsoo.ru/OF132JMTO0

64

XHUMHYECKOE 3arps3HeHUE
OKpY’KaroIel cpe/ibl

07.05.2027

https://m.edso0.ru/9ANGYEYOQI

65

Ponp xumMuu B peUICHUun
OKOJIOTHYCCKHX HpO6J'IeM

12.05.2027

https://m.edso0.ru/180Q203Y28

66

O060011IEHNE U
CUCTEMATHU3ALNS 3HAHUMN

14.05.2027

https://m.edsoo.ru/DT1BAS5U4



https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4

67

O06o0011IEHNE U

https://m.edso0.ru/P52TJZNXV

CHUCTEMAaTHU3aIM SHAHUH 19.05.2027
O06o001IEHNE U
68 1 https://m. .rTu/TMK36TJZ
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

8 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

ITo teme: «IlepBOoHaYanbHBIE XUMHYECKHAE TIOHSATHUS»

1.1

PACKPBIBATE CMBICII OCHOBHBIX XUMHWYCCKUX TMOHSTHH: aToOM, MOJICKYJIA,
XUMUYECKHUN 3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMEChH
(oTHOpO/IHAs U HEOAHOPOHAS ), BAIEHTHOCTh, OTHOCUTEbHAS aTOMHAS
U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca,
MaccoBasi J0Js XMUMHYECKOTO JJIEMEHTa B COEIMHEHUH, MOJISPHBII
00BEM, XMMMUECKasi peakuus, KiIaccu(uKalus peaklHil: peakiuu
COEIMHEHUS, PEaKIMH pa3JIOKEHUs, pPeaklUd 3aMEelIeHUs, PeaKInu
oOMEeHa, 9K30- U DHHAOTEPMUYECKHE pPEaKIUH, TerioBoi 3ddekt
peakuMM, pacTBOp, MaccoBas JI0Js  BellecTBa  (NMPOLEHTHas

KOHIICHTpAIHsI) B pacTBOPE

1.2

HUIUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYECKHX MMOHATHH H

IPUMCHATH O3THU NOHATHUA IMPHU OIIMCAaHNU BEHICCTB U UX npeBpameHHfI

1.3

HCIIOJIB30BaTh XHUMHUYCCKYIO CHUMBOJIMKY 11 COCTABJICHUA (bOpMy.]'[

BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUil

1.4

PaCKpBIBATh CMBICJI 3aKOHOB COXPAaHCHUS MaCChI BEIICCTB, IIOCTOSAHCTBA

CcoCTaBa, aTOMHO-MOJICKYJIAPHOT'O YYCHHS, 3aKOHA ABOFaI[pO

1.5

OIIPCACIIATH BaJICHTHOCTDb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCIUHCHHUAX

1.6

KJ'IaCCI/I(bI/II_[I/IpOBaTb XUMHUUYCCKUC PCAKIIHMU (HO YucCily H COCTaBy

Y4YacCTBYIOIIMX B PeaKI[MH BELIECTB, 110 TeMJI0BOMY 3 PeKTy)

1.7

BBIUUCIIATE OTHOCHUTCIIbHYIO MOJICKYJIAPHYIO W MOJISIDHYIO MacCChbl

BCIICCTB

1.8

BBIUUCIIATE MACCOBYIO JOJIO XUMHUYCCKOI'O 3JIEMCHTA IIO (I)OpMy.]'Ie

COCTMHEHMS,

1.9

BBIYUCIISITH MAaCCOBYHO JOJIFO BEIICCTBA B paCTBOPC




1.10

NPUMCHATL CCTCCTBCHHOHAYYHBIC MCTOAbI MO3HAHUA — Ha6JHOIIeHI/IC,

U3MEpPEHUE, MOJECIMPOBAHNE, IKCIIEPUMEHT (pEaJIbHBIN U MBICIEHHBIN )

ITo Teme: «BaxHenume npeacTaBUTEIM HEOPraHUYECKUX BEILIECTBY

2.1

PAaCKpPBIBATH CMBICJI OCHOBHBIX XUMHWYCCKUX TIOHSTHH: OKCHJ, KHUCJIOTa,

OCHOBAaHHE, COJIb

2.2

ONpCAC/IATh MPUHAMJIC)KHOCTE BEHICCTB K OHpCIlCJIéHHOMy KJ1accy

COeMHEHUH 1o Gopmyaam

2.3

KJIacCU(PHUITUPOBATh HEOPTAaHMYECKUE BEIECTBA

24

XapaKTepU30BaTh (OMUCKHIBATh) OOIIHE XUMHUYECKHUE CBONCTBA BEIIECTB
pa3IUYHBIX  KJIAcCOB,  MOJTBEP)KJas  OMHCAHHE  IpUMEpamMu

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUNA

2.5

IIPOTHO3UPOBATH CBOMCTBa BCIIECTB B 3aBHCUMOCTH OT HX
Kau€CTBCHHOT'O COCTaBa, BO3MOXXHOCTU TIIPOTCKAHHUA XHUMHYCCKUX

HpeBpaI]_[eHI/Iﬁ B pa3JIMYHBIX YCIOBUAX

2.6

ClIeoBaTh NpaBWJIaM  TOJb30BaHUS XHMHUYECKOW TMOCYJIOH H
1abopaTOpPHBIM OOOPYIOBAHMEM, a TAKXE IMpaBUJIaM OOpaIIeHHsS C
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMHU IO BBIMOJIHEHUIO
71a00PATOPHBIX XUMHUYECKUX OIBITOB MO MOJYYEHUI0O U COOMpaHHIO
ra3zo00pa3HbIX BEIIECTB (BOJOPOJAa M KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOpOB ¢ OMpenei€HHOM MaccoBOM J0Jeil pacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh U MPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI I10
pacro3HaBaHUIO pPACTBOPOB MIEJIOYeH M KUCIOT C IMOMOUIBIO

WHIUKATOPOB (JIakKMYyC, (heHOI(PTaNICHH, METHIIOPAHK U JPYTHE)

2.7

IPOBOAUTH PACUETHI [0 YPAaBHEHUIO XUMUYECKON PeaKINU

IIo Teme: «Hepnonnqecxnﬁ 3aKOH H HepI/IOI[I/I‘-ICCKaH CHUCTEMA
XHUMHYCCKHUX OJIICMCHTOB I[ . Menjgeneena. CTpOCHI/Ie aTOMOB.

Xumuaeckas cBsi3b. OKHCINTENFHO-BOCCTAHOBUTEIHLHBIE PCaKIuu»

3.1

pacKpbIBaTb CMBICII OCHOBHBLIX XHMHYCCKHX TTOHSATHUM: AOp0 aToMa,
BHCKTpOHHLIﬁ clion aToMa, aToMHasdA Op6I/ITaJ'IB, paaunyc atroma,
XUMHUYCCKasd CBA3b, INOJIIpHAsA W HCIOJIKIPHAA KOBAJICHTHASA CBA3b,
QJICKTPOOTPUIATCIIBHOCTH, HOHHAs CBA3b, HOH, KATUOH, aHUOH, CTCTICHb

OKHCJICHHUA

3.2

KJ'IaCCI/I(l)I/ILII/IpOBaTL XUMHWUYECCKHUEC 3JICMCHTEI




3.3

ONMCBHIBATh U XapaKTepH3oBaTh Tabmuunyio ¢opmy Ilepunoandeckoit
CUCTEMBl XMMHYECKHX OJJIEMEHTOB: pa3jiMyaTh IOHITHUS «TJIaBHAS
noarpynna (Arpynna)» u «nodounas noarpynna (brpymmna)y, «Mansiey»

U «OOJIBITTNEY TICPUOIBI

3.4

packpsiBaTh cmbici Ilepuoanueckoro 3axkona [[.M. Menneneena:
ACMOHCTPUPOBATH IMOHUMAHUE HepHOI[H‘IeCKOfI 3aBHCHUMOCTH CBOMCTB

XUMHUYCCKHUX 3JICMCHTOB OT UX ITOJIOXKXCHUA B HepHOI[HHGCKOﬁ CUCTEMCEC

3.5

COOTHOCHTH  00O3HAYeHHUS, KOTOphIE HMEIOTCS B  TaOIuIe
«Ileproanyeckast cuctema XuMu4ecKuX 3ieMeHToB /1.11. Menneneesa»
C YHUCIIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XHMHYECKHX
9JIEeMEHTOB (COCTaB M 3apsia sjapa, OOIIee YHCIO DJIEKTPOHOB U

pacIpeielIeHUe UX 110 SJIEKTPOHHBIM CJI0SIM)

3.6

OMNIPCACIIATh CTCIICHL OKHUCIICHUA 3JICMCHTOB B 6I/IHapHBIX COCIUMHECHUAX

3.7

OTPENeNATh BUJ XUMHYECKOW CBs3M (KOBaJ€HTHas W MOHHasi) B

HCOPraHM4YCCKUX COCANHCHUAX

9 KJIACC

Kon
npoBepsieM
oro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOI

0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1

Ilo Teme: «BeniecTBo 1 XUMHYecKast pEaKkuus»

1.1

pacKpblBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHSTHI: pacTBOD,
ANEKTPOJIUTHI, HEINEKTPOJUTHI, AIEKTPOJIUTUYECKAs] IUCCOIHALIMS,
peakiMi HOHHOTO OOMEHa, KaTanu3aTop, XUMHYECKOe paBHOBECHE,
obpaTtumble u HeoOpaTHMbIe peaxiuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHbBIE peaxIum, OKHUCIIUTETb,
BOCCTAHOBUTEb, OKUCIEHWE M  BOCCTAaHOBJICHHME,  aJUIOTPOIHUS,
aMm(pOTepHOCTh,  XUMHYECKass  CBsi3b  (KOBaJIEGHTHAas,  HWOHHAf,
MeTaJlIM4ecKasi), KpHCTaUIMuecKass pemeérTka, CIUIaBbl, CKOpPOCTh

XUMHUYECKOU pCaKkuuun

1.2

WIUTIOCTPpUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MNOHATUM U

NPUMCHATH 3TU IOHATUA IIPHU OITMCAaHNUU BCHICCTB U UX HpeBpaH_ICHI/Iﬁ




1.3

COCTABJIATh YpPaBHCHUSA I-)JICKTpOJII/ITH‘IeCKOfI Jucconuyanmm KUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPALLEHHBIE YPABHEHUS PEAaKLIM HOHHOTO

oOMeHa

1.4

PaCKpbrIBaTb CYHIHOCTb OKHCIHUTCIbHO-BOCCTAHOBUTCIILBHBIX peaKuHﬁ

HOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajaHca ITUX peaKLUi

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMHUUYECKONU PEaKLIUH

Ilo temam: «Hemeraruipl M uUX coequHeHUI» U «MeTamibl U HUX

COCAUHECHUA»

2.1

XapaKTepH30BaTh (OMUCHIBATH) OOIIME M CIENU(PUUECKHE XUMUYECKUE
CBOWCTBA TPOCTBIX UM CIOXKHBIX BEIIECTB, TMOJTBEPXkIasi OIHCAHUE
MpuUMepaMu MOJICKYJISIPHBIX U HMOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX

XUMHUYECKUX PEAKINi

2.2

COCTaBJISITh YPaBHEHUS PEaKIMH, MOJITBEPKIAONIUX CYIIECTBOBAHUE

TeHETHUYECKO CBSA3H MCXKIAY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOICTBa BC€IICCTB B 3aBUCUMOCTU OT HX CTPOCHHA,
BO3MOXHOCTH MNPOTCKAHUA XHUMHUYCCKUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIOBUAX

2.4

ClIeZIoBaTh  MpaBHJaM  TOJBb30BAHUS  XUMHYECKOW  TOCYAOH W
7ab0paTOpPHBIM 000PYIOBAaHUEM, a TakKKe TMpaBHJIaM OOpaIECHUS C
BEIIECTBAMH B COOTBETCTBUH C HWHCTPYKIHSMH TIO BBITIOJHEHUIO
7a00paTOPHBIX XHUMHYECKHX OIBITOB 0 TMOJYYCHHUIO M COOMPAHHIO

ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIIIEKUCIIOTO Tra3a)

2.5

MPOBOJIUTh  PEaKIMH, TOJATBEPXKIAIONINE KAYECTBCHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABAThH OIBITHBIM ITyTEM XJIOPHUI-, OPOMHM/I,
noaun, kapooHnat, pocdar, cunukar, cyiabhaT, THAPOKCUAUOHBI, KATHOHBI
aMMOHHMSI, MOHBI H3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpPax HCOPraHU4ICCKUX BCIICCTB

ITo Teme: «Xumus u OKpYyXKaromasa cpeaa»

3.1

PacCKpbIBATb CMBICII OCHOBHBIX XUMHUYCCKUX TMOHSATHM: HI[K BCIICCTBA,

KOPPO3Hsl METAIIOB

3.2

IMPUMCHATH OCHOBHBIC OIICPpAllUN MBICIIMTEIIBHOM AEATEIbHOCTH — aHAJIN3
U CHUHTEC3, CPABHCHUC, 0606H_ICHI/IC, CHUCTCMATHU3allul0, BBIABJICHHUC
NPHUYINHHO-CJICACTBCHHBIX CBs3EM — Iy HU3YUYCHUA CBOICTB BEIIECTB U

XUMHUYCCKUX peaKuHﬁ; CCTCCTBCHHOHAYYHBIC MCTOAbI IIO3HAHUSA —




HaOJI0IeHUE, U3MEPEHUE, MOJCTUPOBAHUE, SKCIIEPUMEHT (peasIbHbI U

MBICJIEHHBIH )




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Ponp XMMHUM B KWU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. OU3NUECKUE CBOMCTBA BEIIECTB. ArperaTHoe COCTOSIHHE

BCIICCTB

1.2

IlonsTHE O METOJaX ITO3HAHUs B XUMHH. Yucteie B€HOICCTBA 1 CMECH. CnocoObl

pa3aeieHust cMecen

1.3

ATOMBI U MOJICKYJIBI. Xumuyeckne diaeMeHTbl. CHMBOJBI XUMHYECKUX

a51eMeHTOB. IIpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

Xumunyeckas popMyina. BalneHTHOCTh aTOMOB XUMUYECKHX IEMEHTOB. 3aKOH
IIOCTOSAHCTBA  cocTaBa  BemiecTB. (OTHOCHTENbHAs  aTOMHas — Macca.
OtHocuTenbHas MOJIEKyJIsIpHass Macca. MaccoBag OIS XHMHYECKOTO

9JIEMCHTA B COCAMHCHNU

1.5

KonunuectBo BeniectBa. Mousib. MonsipHasi macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl W 4YHCIa CTPYKTYPHBIX €IWHHMI] BemiecTBa. Pacu€rel mo dopmynam

XUMHUYCCKUX COCI[I/IHCHI/Iﬁ

1.6

Ouznyeckue U XUMHYECKUEe SBICHUS. XUMHUUYECKasi peakiusi U e€ MpU3HaKH.
3aKOH  COXpaHEHHMs  MacCchl  BeHIeCTB.  XHUMHUYECKHE  YpaBHEHHS.
Knaccudpukanuss  xumMuueckux  peakuuil  (COCAMHEHUS,  Pa3JIOKEHHUS,

3aMeIieHus, 0OMeHa)

1.7

XUMUYECKUN OKCHEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW TMOCYAOM, C
npaBuIaMy pabOTHI B JaA00OPAaTOPUHU M TPUEMaMHU OOpaIICHHUS C JIA00PATOPHBIM
o0opy/noBaHHEM, H3y4Ye€HHUE U OINucaHue (U3MYECKUX CBOICTB 00pa3loB
HEOPraHWYECKUX BEIICCTB, HaONoJcHHE (U3MYecKuX (TUIaBJICHUE BOCKa,
TasiHUE JIbJIa, PACTUPAHKE caxapa B CTYIKe, KUIIEHUE U KOHJCHCAILIUS BOJIbI) U
XUMHUYECKUX (TOpeHHe CBeYM, TMPOKAIMBAHME MEIHOH  MPOBOJOKH,
B3aUMOJICCTBHE Mejla C KHCIOTOW) SIBJICHWH, HAOMIOJIEHWE M OIHMCAHHE
NPU3HAKOB TMPOTEKAHUS XUMHUYECKHUX peakluuil (paslokeHue caxapa,
B3aMMOJICHICTBHE CEPHON KHUCIOTHI C XJIOpUAOM Oapus, paszIoKeHUe
ruapokcuaa meau(ll) mpu HarpeBanuu, B3aNMOACHCTBHE kKele3a ¢ PacCTBOPOM
conu meau(ll), m3ydenne cioco6oB pazaeneHus cMecei (C MOMOIIBI0 MarHUTA,

¢uIbTpOBaHUEe, BHIIApUBAHKE, TUCTUIUIALM, XpoMarorpadus), NpoBereHue




OUUCTKM IIOBAPEHHON COJIM, HAOIIOJCHHE M OIMCAHUE pPE3YJIbTAaTOB
IIPOBEACHUS OIbITA, MIUIIOCTPUPYIOILErO 3aKOH COXPAHEHUS MACChI, CO3/1aHHE

MoJelel MOJIEKYJ (ILIapOCTEPKHEBBIX)

Baxwueline npeacTaBUTeNIM HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — anmemeHT u mpocrtoe
BemecTBo. HaxoxkieHne Kuciaopoaa B MpHpoJiEe, (PU3HUECKHEe W XUMHUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcunsl. [Ipumenenne kucnopona. CrnocoOsr
MOJIy4eHUsl KUCIOpoAa B jabopaTopuu U MpOMbINUIEHHOCTH. Kpyrosopor

KHcopoa B mpupoae. O30H — alyioTponHast MoAU(UKALIMS KUCIOpoaa

2.2

TemnoBoil 3¢(deKkT XxUMHUEecKON peaklMH, TEPMOXUMHUYECKHE YpPaBHEHMS,
9K30- U 3HJOTEpPMHUYECKHE peakluu. TOIUIMBO: yroyib U MeTaH. 3arpsi3HeHHe

BO3/yXa, YCWJICHHE TTApHUKOBOTO 3 (deKTa, pa3pylieHHne 030HOBOTO CIIOSI

2.3

Bonopon — anemeHT u npocroe Bemectso. HaxoxaeHue Bogopoia B IPUPOJE,
¢usnueckre U XUMHUYECKHE CBOMCTBa, NPHUMEHEHHE, CIIOCOObI MOIYy4eHHS.

Kucnorte! u conu

2.4

Monsipabiii 00b€M ra3oB. PacuéTel Mo XUMUYECKUM YpaBHEHUSM

2.5

duznyeckue CcBoMCcTBa BoAbl. Boma kak pactBoputenb. PacTBOpHI.
HacelinienHbie 1 HeHaChIIEHHBIE pacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg 110751 BeEIIECTBA B pPAacTBOpPE. XHUMHUYECKHE CBOMCTBA BOJbI.
OcHoBanus. Pons pacTBOpoB B IpUPOJAE M B KM3HU 4esoBeka. KpyroBopot
BOABl B MpHUpoAe. 3arpsi3HEHUE MPUPOAHbIX BojA. OXxpaHa U OdYHCTKa

IMPUPOIHBIX BO

2.6

Knaccudukanus neopranmueckux coenuHenuit. Oxcuawl. Knaccudukarms
OKCHJIOB: COJIeOOpa3yroIue (OCHOBHBIC, KHCJIOTHBIE, aM{(OTEepHbIE) U
HecolieoOpaszyromue. Homenkinarypa okcugoB. dusuveckre U XUMUYECKUE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHUJIOB

2.7

OcHoBanus. Krnaccudukanust ocHOBaHMM: MIENOYM UM HEPACTBOPHUMBIE
ocHoBaHus. Homenknatypa ocHoBaHui. @U3NYECKIE U XUMUYECKHE CBOMCTBA

ocHoBaHui. [loyuenne ocHoBaHM

2.8

Kucnotel. Knaccudpukanus kucnor. Homenknarypa kucior. Ouzndeckue u
XUMHYECKHe cBolicTBa KHcaOT. Psan aktuBHoctn MetaioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenxiatypa coseil. @U3NYeCKUe U XUMHUUYECKUE CBOMCTBA COJIEH.

ITony4yenue coien




2.10

I'enetnueckas cBsI3b MCXKAY KiIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ
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XUMHUYECKUH OKCIEPUMEHT: KayeCTBEHHOE ONpEeACTICHUE COACpKaHUs
KHCJIOpOJa B BO3IyXe, MOJIydeHHEe, coOMpaHue, pacrio3HaBaHUE U W3YyYCHHE
CBOMCTB KUCJIOPOJa, Ha0JII0/IeHUE B3aUMOIEHCTBUS BELIECTB C KUCIOPOJAOM U
yCJIOBHS BO3HUKHOBEHHS U ITPEKPAIICHUS TOPeHus (1I0XkKapa), 03HAKOMIICHHUE C
o0Opa3laMu OKCHAOB M ONHCAaHHE HUX CBOWCTB, NOJy4eHHE, coOMpaHue,
pacrno3HaBaHUE U HU3Y4YE€HHE CBOMCTB BOJOpPOAA (TOpEHHUE), B3aUMOJAEHCTBUE
BOJIOpOJIa C OKCHJIOM meau(ll) (BO3MOXHO WCIIOJIb30BaHNE
BHJICOMATEpPHUAJIOB), HAOIIOEHHE 00pa3lloB BEIIECTB KOJUYECTBOM | MOJIb,
HCCIIEIOBAaHUE OCOOEHHOCTEH pacTBOPEHHS BELIECTB C  Pa3IMYHON
pacTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHON MAacCOBOM
JIOJIE  pacTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBHE BOJBI C MeETaylaMu
(matpueM u KanmbliieM) (BO3MOYKHO MCIOJIb30BaHUE BHJIEOMATEPHATIOB),
OTIpe/IeICHNEe PACTBOPOB KHUCIOT W MIENOYEH € TOMONIBI0 WHAMKATOPOB,
uccienoBaHue o0pa3loB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIAcCOB,
HaOJro/IeHue M3MEHEHHsT OKpPAacKH HWHIUKATOPOB B PAcTBOpPax KHCIOT H
nienoue, n3ydeHue Biaumoaecteus okcuaa meau(ll) ¢ pacteopom cepHoit
KHCIIOTBI, KHUCJIOT C METalylaMH, peakuuid HeWTpanuzaluy, MoJydyeHUe
HEpPACTBOPUMBIX OCHOBAHMU, BBITECHEHHE OJHOTO MeETaula APYyruM U3
pacTBopa COJIH, pellleHne SKCIIEPUMEHTANBHBIX 3a7a4d 1o TeMe «Baxueiimue

KJIaCChl HCOPraHM4CCKUX COC,Z[HHGHHﬁ))

[Tepuonuueckuii 3akon u [leproauueckas cucteMa XMMHUYECKHUX 3JIEMEHTOB
.M. Menaeneea. CTpoeHue aToMOB. XUMUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIINHU

3.1

[lepBpie MOMBITKM KIACCU(PHUKAUU XUMHYECKUX 3JieMeHTOB. [loHsTHE O
IPYIIAax CXOAHBIX 3JIEMEHTOB (IIENIOYHbIE U IIETOYHO3EMENbHbIE METaIbI,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT amQoTepHbIe

OKCHUABbI U TUAPOKCHUIBI

3.2

[lepuoanueckuit 3akoH. Ilepuoanueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
.M. MenneneeBa. KopoTkomepuoaHas © JUIMHHOINEPUOAHAS  (OPMBI
[Iepuonnueckort cucremsl xumudeckux odnemMeHroB .M. Menneneesa.
[lepuoast u rpynmbl. @U3NYECKHI CMBICH MOPSIKOBOTO HOMEpa, HOMEPOB

Iepruoaa U IrpyIiibl 3JICMCHTA

3.3

CTpOGHI/Ie aromoB. CocTaB aTOMHEIX Aaep. M3oTomel. 3HeKTpOHLI. CTpOGHI/Ie

QJICKTPOHHBIX 000JI0YEeK aTOMOB MEPBLIX 20 XUMHYECKHX DJIEMEHTOB




ITepnognueckoii cucremsl .M. MenneneeBa. XapakTepucTUKa XUMHAYECKOTO

3JIEMEHTA 10 €ro MnoJjoxeHuro B [lepuoanueckoii cucreme [I.M1. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUS pajnyca aTOMOB XMMMUYECKUX DIIEMEHTOB,
METAJUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IIO TpyIIIaM M IEpPHOJAM.
3nauenue Ilepuoauueckoro 3akoHa u [leproauueckoi CUCTEMBI XMMHUECKUX
3JIEMEHTOB JUISl pa3BUTHUS HAayku W npaktuku. .M. MenngeneeB — yuyéHblid u

IpakIaHUH

3.5

Xumndeckasi cBa3b. KoBaneHTHast (MOJsipHAs W HEMOJSpPHAasi) CBSA3b.

SHGKTPOOTPI/IIIaTCJ'II)HOCTI) XHUMHUYECKUX dJIEMEHTOB. MloHHAs CBA3b

3.6

Crenens okucieHus. OKHCINTEIEHOBOCCTAHOBUTEILHBIC peaKkmuu. Hpoueccm

OKHCJICHHS B BOCCTaHOBJICHUS. OKUCIUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH 3KCIIEPUMEHT: H3yuyeHHEe O0O0pa3loB BEHIECTB METAIJIOB U
HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCHJA LIMHKA C PacTBOpPaMHM KHCIOT U
LIEJI0Y€eH, TPOBEACHHE OIBITOB, WILTFOCTPUPYIOIHUX TPUMEPBI OKUCIUTEIBHO -

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

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

BeniectBo u xummnyeckas peakuus. [loBropenue

1.1

[lepuonuueckuii 3akoH. Ilepuoanueckasi cuctemMa XUMUYECKHX 3JIEMEHTOB
H.N. MenneneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XMMHYECKUX DJIEMEHTOB MEpPBBIX TPEX MEPHOJOB, KaJIWs, KaJbIUS U UX
COEIMHEHUN B COOTBETCTBHM C MOJIOKEHHEM 3iieMeHTOB B I[lepuonuueckoit

CUCTCMC U CTPOCHUCM HUX 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. KﬂaCCI/I(bI/IKaLII/IH U HOMCHKJIATYypa
HCOPraHN4YCCKUX BCLICCTB (MC)KI[YHapOI[HaSI 151 TpI/IBI/IaJ'ILHaH). 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 IIpU3HAKaM (HO qucity
U COCTaBy Y4YAaCTBYIOIIUX B PCAKIMU BCHICCTB, IO TCILUIOBOMY 3(b(beKTy, oo

H3MEHEHHUIO CTENEeHEH OKHUCISHUS XUMHUYECKUX QJICMCHTOB, I10 O6paTI/IMOCTI/I,




[0 YYacTHIO Karajau3aropa). OK30- M HHAOTEPMUUYECKHE PEaKLUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYECKOM pcakuuu

1.4

[ousiTne 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsTue o
FOMOTE€HHBIX M TETEpOreHHBIX peakuusax. lloHsaTMe O XHMMHYECKOM
paBHOBecHHM. DaKTOPBI, BIMAIOINIME HA CKOPOCTh XMMHUYECKOM PpEaKUUU U

IMOJIOKCHHUEC XUMHUYCCKOI'0 PaBHOBCCHUA

1.5

OKHCANTENbHO-BOCCTAHOBUTENbHBIE ~ pEaKlUu,  3JEKTPOHHBIM  OamaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBieHUE YypaBHEHUN
OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAaKUHUA C HCIOJIB30BAHUEM METOJa

AJIEKTPOHHOTO OajaHca

1.6

Teopus 31EKTPONUTUYECKON AUCCOIUALINU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Karnonsl, aHnoHbl. MexaHu3M TMCCOLMAMH BEIIECTB C Pa3IMYHBIMU BUIaMU
XxuMHueckol cBs3u. Crenens quccounanui. CusabHbIE U cadble AIEKTPOJIUTHL.
Peakiiun nonHoro oomMeHa. YCIoBUs MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa,
MIOJIHBIE M COKpAIIEHHBIE MOHHBIE ypaBHEHUs peakuuid. CBOMCTBa KHUCIOT,
OCHOBaHMUW M COJiel B CBeTE TMPEACTABICHUM 00 DIEKTPOIMTHICCKON

nucconuanuu. KauecTBeHHbIE peakiiny Ha HOHbL. [loHaTHE 0 ruapon3e coneit

1.7

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISIMH KPHUCTAILTHYECKUX
PEImETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB W HeMeTauioB (Tpadura u
ajMasa), CJIOXKHBIX BEIIECTB (XJIOpUJIa HATPHSs); UCCIICIOBAHNE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOW pEaKIMH OT BO3ACUCTBHS PA3JIMYHBIX (DAaKTOPOB;
UCCIICIOBAHUE  DJIEKTPOIPOBOJHOCTH  PAcTBOPOB  BEIIECTB,  Ipoliecca
JIMCCOIMAIIMY  KHCJIOT, WIeNoYer W coyied (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); TPOBEJICHHE OMBITOB, HIUTIOCTPUPYIONINX TMPU3HAKU
NPOTEKaHUS PEaKIIMii HOHHOTO 0OMeHa (00pa3oBaHKe 0Ca KA, BBIJICIICHUE ra3a,
o0pa3oBaHue BOJbl); ONBITOB, WJLTIOCTPUPYIOIIUX MPHUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUi (TOpEHHUE, PEaKIMK PA3JIOKEHUS, COSUHEHHS);
pacrio3HaBaHHE HEOPTraHMYECKMX BEIIECTB C IIOMOIIBI KAueCTBEHHBIX

peaKLII/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

0611[35{ XapaKTCpUCTUKa TaJIOT'CHOB. OcobeHHOCTH CTPOCHUA AaTOMOB,
XApaKTCPHBIC CTCIICHHU OKHCJIICHUA. CTpOCHI/Ie u (1)I/I3I/I‘IGCKI/IG CBOMCTBA
NPOCTHIX BCHICCTB — TI'aJIOTCHOB. XYMUYECKHE CBOMICTBa Ha MpuMepe Xjaopa
(B3aHMOHeﬁCTBHC C MCTaliaMHu, HEMCTaJlllaMu, I_I_IGJ'IO‘-IaMI/I). XJ'IOpOBO,Z[OpOI[.

ConsHas KHUCJIIO0Ta, XHMHUYCCKUC CBOﬁCTBa, MOJIy4CHUEC, TIPUMCHCHUC.




JelictBue xJiopa ¥ XJOPOBOJOPOJA HA OPraHu3M 4YeJoBeKa. Baxuenmue

XJIOPUJIBI U UX HAXO0KJICHUE B MIPUPOIE

2.2

OOmast xapaktepuctuka 3MeMeHTOB VIA-rpynnsl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okuciaeHus. CtpoeHue u pusnueckre cBONCTBa
IPOCTBIX BEMIECTB — KHUCIOpPOJa W Cepbl. AJUIOTPONHBIE MOAM(DUKAIIUU
KHUCIIOpOJia M cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE,
(1)H3quc1cne M XUMHYECKHE CBOMCTBA. OKCI/IILBI CCPblI KaK IMPCACTAaBHUTCIN
KHCJIOTHBIX OKCHUJIOB. CepHasl KHCJIOTa, (1)I/ISI/I‘~I€CKI/I€ A XUMHUYECKHE CBOMCTBA
(oOmuMe kak mpecTaBUTeNs Kiacca KUCIOT U criequduieckre). XUMHUECKHe
peaxkuuu, Jexale B OCHOBE NMPOMBIIIIEHHOTO Ccroco0a MoJydeHUsl CepHOU
KHCIIOTHI. HpI/IMeHeHI/IG. Comu CCpHOfI KHCJIOTBI, KQYE€CTBCHHAsA PCAKIUA Ha
cynbdar-uoH. HaxoxeHue cepsl U €€ COeAMHEHUH B MPUPOJE. XUMUUECKOE
3arps3HEHUE OKPYXKAIOMIEH Cpebl COCTMHEHUSIMH Cephbl (KUCIOTHBIC O],

3arpsi3HEHUE BO3TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAIICHHS

2.3

OO6mias xapaxkTepucTuka 37eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapakTepHble CTENEHU OKHUCIEHHUs. A30T, paclpoCTpaHEHUE B
npupoje, GpU3ndecKue u XuMHUIeckre cBoicTBa. KpyroBopor a3oTa B mpupoze.
AmMMMaK, ero (u3MYeCKMe W XUMHUYECKHE CBOMCTBA, MOJIydYCHHE U
npuMeHeHne. Conu aMMOHHUS, UX (PU3MUYECKHME UM XUMHYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakius Ha HIOHbI aMMOHUS. A30THasi KUCIIOTa, €€
noJjiyyeHue, (pusnueckue U XuMu4eckue cBoicTBa (00Imue Kak npeaAcTaBUTeNs
Ki1acca KHCIOT M cnenuduueckue). Vcnosnap3oBaHue HUTPATOB U coJied
aMMOHUS B KaueCTBE MHHEpAIbHBIX yH0OpeHH. XHUMHUECKOe 3arps3HEeHue
OKpY>Karollel cpesibl COeIMHEHUAMU a30Ta (KUCIOTHbIE JOXK/HU, 3arpsa3HEHUE

BO3/yXa, MMOYBBI U BOJIOEMOB)

2.4

docdop, amorponHbie MoauduKanuu Gochopa, GU3NIECKHE 1 XUMUUYECKUEC
cBoiictBa. Oxcun Qochopa(V) u dochopHas kucnora, QGu3MYecKUe u
XMUMUYECKHE CBOWCTBa, mosydeHue. lcronb3oBaHue ¢ochaToB B KadecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OOmast xapaktepuctuka 31eMeHTOB |VA-rpynnsl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTEepHbIE CTENEHW OKHCICHMS. YTJIEepoJ, aIOTPOIHbIE
Mou(UKAIMK, PACHPOCTpaHEHHWE B NpUpoje, (U3NYECKHE U XUMHUUECKUE
cBoiictBa. Ancopouus. Kpyrosopot yriaepona B npupojie. Okcusl yrieposa,
ux (U3MYEeCKue U XMMUYECKHE CBOWCTBA, NEMCTBUE HAa JKUBBIE OPTaHU3MBI,

MOJIYYCHHEC U [TPUMCHCHHC. DKOJOTUYCCKHUE HpO6HCMBI, CBsA3aHHBIC C OKCHAOM




yraepoaa(lV); rumore3a 11006ambHOTO TOTEIUICHUS KJIMMATA; MAPHUKOBBIMA
addekr. YronpHas KuCIOTa W €€ CONM, UX (PUINYECKHE M XUMUYCCKUE
CBOICTBA, MOJydyeHHE U NMpuMeHeHue. KauecTBeHHas peakuusi Ha KapOOHAT-
HOHEIL. Mcroabp3oBanue Kap6OHaTOB B 6I)ITy, MCIUIUHEC, ITPOMBIIIJICHHOCTU U

CEJILCKOM XO3AUCTBE

2.6

[lepBoHauanbHbIE MOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COETUHEHUSX
yriepoja (MeTaH, 3TaH, JTHJIEH, ALETWIEH, 3TaHOJI, TIMIEPUH, YKCYCHas
kucnoTa). MIx coctaB m xumuueckoe crpoeHue. [loHste o Ouonornuecku
BA)KHBIX BEILECTBAX: JXKUpPax, OelKax, YriaeBoJax — M HX POJU B KU3HU
YyeloBeKa. MarepualbHOE €IUHCTBO OPraHUYEeCKUX U HEOPraHWYEeCKUX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue u XUMUYECKHE CBOWMCTBA, IMOJIyuY€HUE U
npuMenenne. CoequHeHus KpeMHUs B mpupoje. OOmme mpeactaBieHus o0
okcuzae kpemHus(1V) u kpemuueBoit kucnote. CHIMKaThl, UX UCIIOJIb30BAHUE
B ObITYy, MeAMIMHE, NPOMBIIUIEHHOCTH. BakHelue CTpOUTENbHbIE
MaTepualbl: KepaMHKa, CTEKJIO, LIEMEHT, OeToH, kene300eToH. I[IpoGiiemsl
0€30I1aCHOTO MCIIOJIb30BAaHUs CTPOUTEIbHBIX MAaTepHajoB B IOBCEJHEBHOH

KHN3HHU

2.8

XUMHYECKUN IKCIEPUMEHT: U3YYCHHE O00pa3I0B HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISTHOM KUCJIOTHI; MPOBEICHUE KAUYECTBEHHBIX PEAKIMI HA XJIOPHUI-
WOHBI W HAOJIOJICHUE TPU3HAKOB HMX IPOTEKAHHUS, OIBITHI, OTPAKAIOIINE
(bU3UYEeCKre U XUMUYECKUE CBOKMCTBA TAJIOTCHOB U KX COCTMHEHHH (BO3MOKHO
WCIIOJIb30BaHNE BHUACOMATEPHAJIOB); O3HAKOMJICHHE C 00paslamMu XJIOPHJIOB
(rasoTeHnI0B); O3HAKOMJICHHE C oOpa3liaMu cepbl U €€ COCAMHCHUSIMU
(BO3MOXHO HCIOJIb30BAaHUE BHJICOMATEPHANIOB); HAOIIOJCHUE IIpolecca
oOyrinuBaHUs caxapa MoJ JAeHCTBUEM KOHIICHTPHUPOBAHHOW CEPHOI KHCIOTHI;
U3y4eHUEe XUMHUYECKUX CBOMCTB pa30aBIeHHON CEpHOM KUCIIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuu Ha cyabhaT-uoH U HaOmIoJeHue Npu3Haka ¢
MPOTEKAHUS;, 03HAKOMJICHUE ¢ PU3NUECKUMH CBOMCTBaMHM a30Ta, (hochopa u ux
coenuHEHUN (BO3MOXHO HCMOJIb30BAaHUE BHIEOMATepUaoB), oOpaszmamu
a30THBIX U (HOCHOPHBIX yAOOpeHuit; monydeHune, coOupanue, pacro3HaBaHue
U U3y4EHUE CBOMCTB aMMMAKa; MPOBEACHUE KAUECTBEHHBIX PEAKIMl HAa UOH
amMmMoHHMsT W (ochaT-MOH © UIyUyEHUE TMPU3HAKOB HX MPOTEKAHMUS,
B3aUMO/ICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEJIBIO (BO3MOXKHO
WCIIOJb30BAHUE BHIEOMATEPUAJIOB); HM3yYE€HUE MOJENEeN KPHUCTATITUMYECKUX

peméTok anMasa, Trpadura, QyiepeHa; O3HAKOMJIEHHE C MpPOIecCOM




azicopOIMK pacTBOPEHHBIX BEUIECTB AKTMBUPOBAHHBIM YIJIEM M YCTPOICTBOM
IPOTHBOra3a; MOJIydeHHEe, COOMpaHKe, paclO3HAaBaHHE U U3Yy4CHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; MpOBEJEHHE KAadeCTBEHHBIX pPEaKUui Ha KapOOHAT- H
CUJIMKAT-UOHbl U M3yYECHHE IPU3HAKOB MX IIPOTEKaHUS; O3HAKOMIICHHE C
IPOAYKUMEH CHIMKATHOW IPOMBIIIJIEHHOCTH; PEIIEHNUE dKCIIEPUMEHTAIBHBIX

3a/1a4 110 TeMe «BakHenne HeMeTauibl 1 UX COEIUHEHU

Merannsl 1 ux COCINMHCHUA

3.1

OO0mras xapakTepuCcTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHHUHU
nx nosnoxeHus B Ilepuonnmueckoil cucreMe XMMHUYECKMX 31emMeHToB J[.M.
MeneneeBa u ctpoeHus aToMOB. CTpoeHHEe MeTaIOB. MeTannnyeckas CBsI3b
U MeTajyindyecKkas KpHCTaJUIMYecKash peméTka. OJIEKTPOXUMHUYECKUH psif

HaIpsHKEHUHA METaJUIOB

3.2

dusndecKkrue 1 XMMUUIECKHe CBOMCTBA MeTaiuToB. O0I1IHe CriocoObl OTYICHHS
MeTaioB. [ToHATHE O KOPPO3UU METAILIOB, OCHOBHBIE CTIOCOOBI 3alTUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U X MPUMCHEHHE

B OBITY U MPOMBIIIJIEHHOCTH

3.3

[llenounble MeTauibl: MojiokeHue B Ileproauyeckoil cUCTEME XUMHUYECKHX
anemenToB J.U. MenpeneeBa; CTpoeHUE UX aTOMOB; HAXOXKJIECHUE B MPUPOJIE.
dusnveckue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpHs U Kajus). OKCHIBI
W THUAPOKCUIBI HATpUsA M Kanus. [I[puMeHEHHe MIETOYHBIX METaIOB U HX

COEIUHEHNN

3.4

[llenoyHo3eMeabHBICE METAJUIBI MAarHWM M KajJbLMK: IIOJIOKEHHE B
[lepuonuueckoit cucreme xumuueckux osiaemeHTtoB JI.W. Menpaeneena;
CTPOCHHE WX aTOMOB; HaxXxOXJeHUE B mpupoje. OU3ndeckue U XUMUUYECKUC
CBOWCTBA MarHusi W KaJlblius. BakHeWmme coenuHeHHs KalblIus (OKCHI,

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

3.5

ANIOMUHHI: TIOJIOKEHHE B Hepnozmqecxoﬁ CUCTEMEC XMMHNYCCKHX OJJICMCHTOB
I[I/I MCHILCJ'ICCBa; CTPOCHUC aTOMa; HAaXOXACHHUC B IIPUPOIC. dusnyeckue u
XHMHYECKHE CBOICTBA aIIOMHUHMUSL AM(I)OTGpHHC CBOMCTBAa OKCHAA H

TUAPOKCH A A TFOMUHUA

3.6

Keneso: monoxenue B HCpI/IOI[I/I"IeCKOI\/’I CUCTEMEC XUMHUYCCKUX 3JICMCHTOB Z[I/I
MeHz[eneeBa; CTPOCHHUEC aTOMa; HAXOXKJACHUC B IPHUPOIC. dusznueckue u
XHUMHUYECKHE CBOMCTBA JKeje3a. OKCI/II[BI, TUAPOKCUABI U COJIN )KCJ'IC33.(”) u

xene3za(lll), ux cocras, cBOICTBa U MOTyYEHHE




3.7

XUMHUUECKUH SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3LaMi METAJUIOB U CILIABOB,
X (pU3MYECKMMM CBOMCTBAMU; M3Y4YE€HHE PE3yIbTaTOB KOPPO3UU METAJUIOB
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHOCTeH
B3aMMOJICHCTBUS OKCHJA KajlblUd U HaTpus C BOJAOM (BO3MOXKHO
UCIIOJIb30BAaHUE BHUAECOMATEPUAIIOB); UCCIIEIOBAaHUE CBOMCTB JKECTKON BOJIBI;
nporecca TOpPEeHUs Kelle3a B KHUCIOpoAE (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEPHUAJIOB); IPU3HAKOB NPOTEKAHMSI KAUECTBEHHBIX PEAKIMI HA HOHBI
(Marausi, Kanuelus, amoMuHus, nueaka, xenesa(ll) u xenesa(lll), mexu(ll);
Ha0JII0/IEHNE U ONTMCaHKE MTPOLIECCOB OKpAIIMBAHUS JTAMEHH HOHAMU HATPHS,
Kamuss W KajublMs  (BO3MOXHO  HCIIOJIb30BaHUE  BUJEOMAaTEpHAaJOB);
uccienoBaHue aM(OTEPHBIX CBOWCTB TMAPOKCUAA aIFOMMHMSI M THIPOKCHIA
LIMHKA; pelIeHNnEe SKCIIEPUMEHTAIBHBIX 33/]1a4 10 TeMe «BakHelne MeTaibl

1 UX COCIUHCHU)

XHUMHS M OKpYXKaroIias cpeia

4.1

HoBsie maTepuansl 1 TEXHOJIOTMU. BelecTBa 1 Matepualibl B MOBCEIHEBHOM
JKU3HU YeJIOBEKa. XUMUS U 3I0pOBbe. be3omacHoe ucnonb30BaHuEe BENIECTB U
XUMHUYECKUX peakuuii B ObITy. [lepBast momomp mpu XUMHYECKHX OXKOTax U

OTpPaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOW  T'PAaMOTHOCTH.  XUMHUYECKOE  3arpsA3HCHHE
okpyxatomeit cpeabl [IJIK. Posib XumMuu B perieHu 3K0JIOTHIECKUX TTPoOIeM.
[IpupoaHble MCTOYHUKU YIIEBOAOPOAOB (Yroyib, MPUPOAHBIA ra3, HE(Th),

IPOIYKTHI UX NepepaboTKH, UX POJIb B OBITY U MPOMBIIILIEHHOCTH

4.3

XUMUYECKUH SKCIIEPUMEHT: U3yueHUe 00pa3lioB MaTepHaioB (CTEKJIO, CILJIaBbI

MCTaJlJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




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

Kon
NMpoBepPsiEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM 06a30BOro
YPOBHSI OCBO€HHsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOT0 0011ero oopa3zoBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TO3HABAEMOCTH SBJICHUHM MPHUPOJbI, MOHUMAaHHE OOBEKTHUBHOMN
3HAYUMOCTH OCHOB XMMHYECKON HAyKH Kak OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOIIed KyJIbTypbl U NPaKTUYECKOU
NEeATeNbHOCTH 4YeJOBEKa B YCIOBUSX COBPEMEHHOro OOIIeCTBa;

IIOHUMAaHHUEC MECTa XUMHUU CPEAN JPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAY4YHbIX MCTOAAaX IMO3HAHHA, B TOM YHCIIC SKCIICPUMCHTAJIBHBIX U
TCOPETUYCCKHUX MCTOJaxX HCCICAOBaHUA BCIICCTB W HU3YUCHUA
XUMHUYCCKUX peaKHHﬁ; YMCHHE HUCII0JIb30BaTh MOACIN JJId 00BICHEHUS

CTPOCHHA aTOMOB M MOJICKYJI

1.3

0 cepax mpodeccrnoHAIBHOMN eATENbHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAHHBIMU Ha JOCTHXKEHUAX
XMMHYECKON HAyKH, YTO MO3BOJIUT OOY4AIOUIUMCS paccMaTpUBATh
XUMHIO Kak cdepy cBoelt Oyayieit nmpodecCHoHaIbHON e TeIIbHOCTH
U cJIeJIaTh OCO3HAHHBIN BHIOOP XMMHH KaK MPO(QUIHLHOTO peaMeTa Ipu

Hepexo/ie Ha YpOBEHb CpeIHero o0Iiero 0opazoBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XHMHYECKHUX 3HAHUU W YMCHHUE MNPUMCHATH

CUCTCMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BOKHCHIIME XUMUYCCKHAE IIOHATUS: XUMUYCCKUM 3JICMEHT, aroM,
MOJIEKYyJIa, BEIECTBO, MPOCTOE U CJOXKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJTHOPOJHAs CMECh, OTHOCUTENIbHBbIE AaTOMHAas W MOJEKYJspHas
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAHHE, CONb (CPemHSsI), XUMHYecKas
peakuusi, pPeaKkUH COEAUHEHHUS, PEaKUUu pPa3JIOKEHUs, pEeaKuun
3aMeIIeHUs, PeaKlIuu oOMeHa, TerioBoW 3 (EeKT peakluu, 3K30- U
SHIOTEPMHUUYECKHE PEaKIUu, PacTBOpP, MaccoBas OIS XUMHUYECKOTO
3JIEMEHTA B CO€MHEHUH, MacCcOBas JI0JI U MPOLIEHTHAsT KOHLIEHTpaIHs

BCIIICCTBA B paCTBOPC, AApO aTOMaA, SHCK’I'pOHHHﬁ cioi aroMa, arTOMHas




opOuTanb, paadyc aroMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XMMHYECKAs! CBA3b, AEKTPOOTPULIATEIBHOCTD, NOJIIPHAs U HENOJIpHAs
KOBaJIEHTHasl  CBs3b, MOHHAs  CBS3b, METAUIMYECKas  CBS3b,
KpUCTANIMYECKas pemérka (aToMHas, MOHHAs, MeTaJInuyecKas,
MOJIEKYJISIpHasi), MOH, KaTUOH, AHUOH, B3JIEKTPOJIUT U HEDIEKTPOJIUT,
IEKTPOJIUTUYECKAs  JUCCOLMALMUS, PEaKUMd HMOHHOIO OOMeEHa,
OKHUCIIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKLUH, OKUCIIUTENb U
BOCCTAaHOBHTENb, OKHCICHHE UM  BOCCTAHOBIICHHME,  DJIECKTPOJIU3,
XMMHUYECKOE paBHOBecUE, OOpaTuMble M HEOOpaTHMbIE pEaKIuy,
CKOPOCTb XMMHYECKOM peakumu, Kartanusarop, IIJK, xopposus

METaIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XUMHUHU: 3aKOH COXPAaHEHHsSI MAacChl,
nepuoanueckuii 3akoH .M. MenpeneeBa, 3aKk0H MOCTOSIHCTBA COCTaBa,

3aKOH ABOTaJpO

2.3

TEOPUHU XUMUU: ATOMHO-MOJIEKYJIIpHas TeopHs, TEOPHS

BHGKTpOHHTquCKOﬁ JUCCOoITManmn

Brnanenne ocHoBaMu XMMHUYECKON TPaMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHHE MPaBUIBLHO KUCIOJIb30BATh N3YUYECHHBIE BEIIECTBA U MAaTEPHAIIBI
(B TOM 4HClie MUHEpaJIbHbIE YA0OPEHUS, METAJLIbI U CILIABbI, TIPOAYKTHI
nepepaboTKU  MPUPOJHBIX  HMCTOYHHUKOB  YIJI€BOAOPOJOB  (yrii,
OpPUPOJHOTO Tra3a, HedpTH) B OBITY, CEIbCKOM XO3siiCTBE, Ha
IIPOU3BOJICTBE ¥ IOHUMaHKE 3HAUYEHUS KUPOB, OEIKOB, YIIEBOIOB IS
OpraHu3Ma 4YeJlOBeKa; yMEHHUE MPOTHO3UPOBATH BIUSHUE BELIECTB U

XUMHUYECKHUX IIPpOHECCOB Ha OPraHu3M YCJIOBEKa M OKPYXKAKOI[YIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HHTCTPHUPOBATH XUMHUYCCKUC 3HAHUA CO 3HAHUAMU IOPYIUux

y‘le6HLIX npeamMcETOB

3.3

HaJIM4Ke OIbITa pabOTHI C PA3IUYHBIMU HCTOUHUKAMH HH(POPMALIUH 110
XUMUU (HayyHassT M Hay4dHO-TIOMYJSpHAs JMTEparypa, CJIOBapH,

CIPAaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OIICHUBAThb I/IH(l)OpMaI_II/IIO O BCIICCTBAX, HX
IMPpEBpalICHUAX U ITPAKTHYICCKOM IMMPUMEHCHUN U YMCHHUEC UCIIOJIb30BATH

e€ mis peIICHUA y‘{e6HO-H03HaBaTeHBHBIX 3aaa4

Brnanenne ocHOBaMU IIOHATHUHHOTO arrapara 1 CAHMBOJIMYCCKOI'O A3bIKa

XUMHUKU  JJId COCTaBJICHUS (I)OpMy.]'I HCOPraHN4YCCKUX  BCIICCTB,




YPaBHEHUN  XMMHUYECKUX  pEaKIUi; OCHOBAMU  XUMHUYECKOU

nomenknarypsl (IUPAC u tpuBunanbHOiL)

YMeHue OOBACHATH CBSA3b MOJOXKEHUs 3jeMeHTa B Ileproanyeckoi

CUCTCMEC C YHCIIOBBIMHU XApPAKTCPUCTUKAMU CTPOCHHA AaTOMOB

5 XUMUYECKUX JJEMEHTOB (COCTaB H 3apsAl sipa, oOOIIee YHCIIOo
JJICKTPOHOB), paclpeAeiieHUEM 3JIEKTPOHOB [0 DHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX NMEPHUOJIOB, KATTUS U KATBIIHS
[IpencraBnenue 0 NepUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
AJIEMEHTOB (paJMyC aroma, JJICKTPOOTPHUIATEILHOCTH), MPOCTHIX M
6 CIIOKHBIX BEIIECTB OT IOJIOKEHUs 2NIeMEeHTOB B Ilepnoandeckoi
cucTeMme (B MaJIBIX TIEPHOAX M TIABHBIX MOATPYIIAX) U JIEKTPOHHOTO
CTpOEHUS aToMa
7 Ymenue knaccuuuupoBarh:
7.1 XUMHUYECKUE IIIEMEHTBI
7.2 HEOpraHMYEeCcKHe BElIeCTBa
7.3 XUMUYECKUE PEaKIIUU
8 YMeHue onpeaensrTh:
81 BAJICHTHOCTh M CTEMEHb OKUCICHHUS XUMUYECKUX AJIEMEHTOB, 3apsl
' HOHa
8.9 BUJ XUMHUYECKONW CBSI3M M THUI KPUCTAIUIMUECKON CTPYKTYpHl B
' COEIMHEHUSIX
8.3 XapaKTep cpeibl B BOJHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHH)
8.4 OKHCITUTEh ¥ BOCCTAHOBUTEIb
9 YMeHue xapakTepus3oBaTh (pU3nUecKre U XUMUYECKUE CBOWMCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJOpOA, Trpadur, anmas,
9.1 KpeMHHH, a30T, pochop, cepa, XJI0p, HATPHUH, KaJIMi, MAarHAN, KaJIbIUH,
ATIOMHUHMUI, JKee30)
CJIOHBIX BEI[ECTB, B TOM YHCIIE UX BOJHBIX PACTBOPOB (BOJIa, aMMHAK,
XJIOPOBOJOPO/I, CEPOBOJIOPOA, OKCUIBI U TUAPOKCUIBI MeTaioB I—I1A
9.9 rpynm, amtomuHus, menu (l1), mmuka, xemneza (Il u Ill), oxcuas

yraepoaa (Il u V), xpemuus (1V), azora u pocdopa (11l u V), cepsr (IV
u VI), cepHucras, cepHas, a30TUCTas, a30THas, (pochopHasi, yroibHasi,

KpCMHHECBAs KUCJIOTA U UX COJ'II/I)




MIPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH

OT UX COCTaBa U CTPOCHUS, IPUMCHCHUC BEIICCTB B 3aBUCUMOCTU OT UX

>3 CBOMCTB, BO3MOXXHOCTH IPOTEKAHHSI XUMHUYECKHX IpEBpaIleHUil B
Pa3IMYHBIX YCIOBHAX
10 YMeHHe cOCTaBISATh MOJICKYIISIPHBIE U NOHHBIC YPAaBHEHUS PEaKIHid, B
TOM YHCIIE:
10.1 peakuuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIINX ~ XUMHUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
' (Tpynn) HEOpraHUYeCKUX BEUIECTB
10.4 MOITBEPKTAIOIINX TEeHETHYECKYIO B3aUMOCBSI3b MEXK Ty HUMHU
11 YMeHue BIUUCIATh (IPOBOAUTH PACUEThI):
111 OTHOCHTEIIbHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO Macchl BEIIECTB,
' MacCCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COCTUHEHUHT
11.2 MAacCOBYIO JIOJIKO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Tra3oB
114 [0 YpaBHEHUSAM XHUMUYECKUX pEAKIMH U HaXOAUTh KOJIMYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METO/IaM{ HAYYHOTO NIO3HaHUS (HAOI0eH1e, U3MEpEHHeE,
12.1 9KCIIEPUMEHT, MOJICIIUPOBAHKE) IPU NU3YUECHUHU BEIIECTB U XUMHUYECKUX
' SIBJICHU; yMEeHHE cPOPMYITHPOBAThH MPOOIEMY U MPEIOKHUTD ITyTH €€
pelieHus
122 0e3omacHON paboThl C XWMHUYECKUMHU BEIIECTBAMHU, XUMHUYECKOM
' MOCYAOHU U 1a00paTOPHBIM 000PYI0BaHUEM
mpaBuiIaMu 0€30MacHOr0 OOpaleH sl C BEIIECTBAMHU, UCIIOJIb3YEMbIMH
B TIOBCEJIHEBHOM KU3HU, MPaBUIaMH MOBEICHUS B LIEIIX cOepekeHus
193 3/I0pOBbSl U OKpYXarollle MpUPOJHONW cpenbl; MOHUMAaHUE Bpena
' (omacHOCTH) BO3JEHCTBUS HA JKUBBIE OPraHU3MBlI OMpPENEIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIICHUS M MPEJOTBPALICHHUS HX BPEIHOTO
BO3JICUCTBUSA
13 Hanwnune mpakTU4ecKrX HABBHIKOB TUTAHWPOBAHMSA M OCYILECTBIICHHS

CICAYIOMIUX XUMHWYCCKHUX SKCIICPUMCHTOB:




13.1

W3yuYeHHE U ONMHUCaHne (PU3MYECKIX CBOMCTB BEIIECTB; 03HAKOMIICHHUE C
¢buznyeckuMu u XUMUYECKUMU SIBIICHUSMU; OTIBITHI,

WJUTIOCTPUPYIOIIME TPU3HAKU NIPOTEKAHNS XMMUUECKUX peakLuit

13.2

M3Y4CHHE CIIOCOOOB pa3/ieNieHus cMecer

13.3

IMMOJIYYCHHUC KHUCIIOPOJa U U3YUCHHUEC €TI0 CBOﬁCTB; IIOJIy4CHHEC BOOAOPOaa
" U3YYCHUC €TO CBOﬁCTB; MOJIYYCHHUC YIJICKHCIJIOrO ra3a 1 U3y4CHHE €ro

CBOWCTB; MOJy4YECHUE aMMHAKA U U3YYEHHUE €r0 CBONCTB

13.4

MIPUTOTOBJIEHUE pAacCTBOPOB C OMNpPEACIEHHOM MacCOBOM  J0JIed

PacTBOPEHHOTO BEIIECTBA

13.5

MIPUMECHCHHE WHIUKATOPOB (;makmyca, METHIIOpaHKa "
dbeHondTanenHa) s ONMpeACNiCHUs XapakTepa Cpeabl B pacTBOpax

KHUCJIOT U LIEJI0YEN

13.6

WCCIIEZIOBAaHUE W  ONMHCAaHWE CBOWCTB HEOPTaHWMYECKHX BEIECTB
pa3IMYHBIX KJIACCOB; M3YYEHHE B3aUMOJICHCTBUS KUCIIOT C METaJIaMH,
OKCHJIaMH METAJIIIOB, pACTBOPHUMBIMU M HEPACTBOPUMBIMUA OCHOBAHHSIMH,
COJISIMU; TIOJTy4YEHHE HEPACTBOPUMBIX OCHOBAHUM; BHITECHEHHE OJTHOTO
MeTajjla JIpYyTMM U3 pacTBOpa COJIM; HCCIENOBaHHE aM(pOTEPHBIX

CBOWCTB THAPOKCHJIOB aTIOMUHUS U IITHKA

13.7

pelieHne 3KCIEePUMEHTANBHBIX 33/1a4 Mo TeMaMm: «OCHOBHBIE KIIACChI
HEOPraHMYECKUX COCTUHEHUN»; « DNEKTPOJUTUUECKAS TUCCOIHALIHSY,
«Baxnennne HeMeTaluIbl U UX COCIMHEHUN»; «BakHeHIIe MeTalIbl

H UX COCOIUHCHUA»

13.8

XUMUYECKHE  DKCIICPUMEHTHI, WLTIOCTPUPYIOIINE NPU3HAKH
NPOTEKaHHUs PEaKIUii MOHHOTO OOMEHA; KAaueCTBCHHBIC PEaKIUU Ha
NPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaxX HOHBI: XJIOPHUI-, OpOMHII-,
uoaun-, cyabdart-, pocdar-, kapOoHAT-, CUTUKAT-AaHUOHBL, THIPOKCH/I-
WOHBI, KATHOHBI AMMOHUSI, MarHusl, KaJIbIHs, aIFOMUHMS, jkere3a (2+)

u xenesa (3+), meau (2+), nUHKA

14

Ymenue:

14.1

MMPEACTABJIATL  PE3YJIbTAThl OKCIICPUMCHTA B (I)opMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAaHABJIMBATb CBA3U MCKIY PCAJIbLHO Ha6.IIIOILaCMBIMI/I XUMHUYCCKUMH
SABJICHUAMU U IPOICCCaMU, IMMPOUCXOIANIUMA B MAKPO- U MUKPOMHUPE,

OOBSCHATH IIPpUYNHbI MHOF006p3.3I/I}1 BCIICCTB







HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

Yucteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumuyeckue dsneMeHTbl. CHMBOJIBI XHUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumuyeckass ¢opmyna. BalleHTHOCTb aTOMOB XHMHMYECKUX 3JIEMEHTOB.

CreneHp OKUCIICHUA

1.4

3aKOoH IIOCTOSHCTBA COCTaBa BCIIICCTB. OTtHocuTeNNbHAs aTOMHas Macca.
OTtHOCUTENLHAS MOJICKYJIApHasA Macca. Maccosas J0JI1 XUMHUYECCKOT'O 3JIEMECHTA

B COCIMHEHUH

1.5

KonuuectBo BemectBa. Monb. Monsipaass macca. MousipHbIii 00bE€M Ta30B.

BzanMocBs3s KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AWHUI] BEIICCTBA

1.6

dusznyecknue W XUMHUYECKUE SBICHUS. XHUMHUISCKAs peaKknusa nu eé IIPpHU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonunueckuii 3axkoH u Ilepuoanyeckas cucreMa XMMHUYECKHX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHUE aTOMOB

2.1

[lepuomuueckuit 3akoH. Ilepuoanueckas cucreMa XUMHYECKUX DIIEMEHTOB
JA.N. Menneneesa. [lepuonsr u rpynmbl. @U3HYECKUN CMBICT MOPSIAKOBOIO

HOMEpa, HOMEPOB II€pUoJa U I'pyIIibl 2JICMEHTA

2.2

Crpoenue aromoB. CoctaB aToMHBIX siaep. M3otonbl. Dnexkrponsl. CtpoeHue
ANEKTPOHHBIX 000704YeK aTroMOB TepBbIX 20 XHUMHYECKUX JJIEMEHTOB

Ilepuonnueckoit cucremsl [[.11. Meneneera

2.3

3aKOHOMepHOCTI/I B U3MCHEHHH CBOMCTB XMMHUUYECKHX DJIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kajluid, KaJlbLUAg (paz[I/cha aTOMOB, OJJICKTPOOTPpULIATCIbHOCTH,
MCTANIMYCCKUX W HEMCETANINYCCKUX CBOfICTB) U HUX COCIUHEHUM B
COOTBETCTBHH C IIOJIOKCHHUEM OJICMCHTOB B Hepnozu/lqecxoﬁ CUCTEME H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumuyeckas cBg3b. KoBajeHTHas (HOJ'I}IpHa}I )51 HGHOHHpHaH) CBA3b.
aﬂeKTpOOTpI/IL{aTCHLHOCTL XUMHWYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTALTMYECKUX peIETOK (aTOMHAas, HOHHAs, MeTajuIMuecKasi),
3aBUCHMOCTb CBOWMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U BUIA

XUMHYECKON CBA3U

Baxwueiine npencTaBuTeNd HEOPraHMYECKUX BellecTB. Hemertamisl u ux

COCAMHCHUS. Mertannsl 1 BX COCIMHECHUA

4.1

Krnaccudukanuss ¥ HOMEHKIATypa HEOPraHHMYECKUX COCIMHEHUMN: OKCHJIOB
(conmeoOpazyromue: OCHOBHBIE, KHCIJIOTHBIE, am(poTepHBIC) u
HecoJieoOpa3yrolliue; OCHOBAaHMN (LIENOYM W HEpacTBOPHUMBIE OCHOBAHUSA);
KHACIOT (KUCIIOpOJCONIepKae ¥ OECKHCIOPOJHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@uU3NYECKUE W XHMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPO/a, Cephl, a30Ta, pocdopa, yriepoia, KpeMHUSI

4.3

dusnyueckrie 1 XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJIJIOB: JIMTHA,
HaTpus, KaJIud, Mardius U KajJblus, aJJFOMUHUS, KEJIC3a. :‘)J'ICKTpOXI/IMI/I'-IeCKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

DuU3NYECKUE U XUMHYECKHUE CBOMCTBA BOJOPOIHBIX COCTMHEHUN HEMETAIIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPOJIa, aMMHAKa

4.5

dusnuecKkue U XUMMHUYECKHE CBOMCTBAa OKCHI0B HemeTamioB: cepol (1V, VI),
asota(ll, 1V, V), dochopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). IToaydenue

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckue cporictBa okcuaoB: metawioB IA-IIIA rpynn, muaka, meau(ll) u

xeresa(ll, 11). TlonyueHre OKCHIOB METAILIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHUM U aM(OTEPHBIX TMAPOKCUAOB (Ha IIpUMepe
TUAPOKCUIOB QIOMHHHUSA, >Kene3a, LuHKa). [logydyeHne OCHOBaHUH W

aM(bOTEePHBIX THIPOKCHUJIOB

4.8

OO01re XUMHUYECKUE CBOMCTBA KUCIIOT: XJIOPOBOJAOPOIHOM, CEPOBOJOPOTHOM,
CEpHHUCTOM, cepHOil, a30THOH, (pochopHOil, KpeMHHEBOH, yronbHOH. OcobObie
XUMHUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOM M A30THOM KHCIIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoiicTBa cpeanux coeil. [lomyuenue coneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacnno3dHaBaHueC BOAOPOda, KHUCIOpOdd, aMMHAKA,

YIJICKUCIIOIO ra3a B J'Ia60paT0pI/II/I

411

HOJ'Iy‘-IeHI/IC aMMMakKa, cepHoﬁ Y a30THOM KHCIIOT B MIPOMBIIIJIICHHOCTH. O6IJ_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBI3b MCKAY KJIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccugukanms XuMUYeCKIX peakifii Mo pa3InYHbIM IPU3HAKAM: 110 YUCITY U
COCTaBy YYacCTBYIOUIMX B PEAKIMH BELIECTB, MO TEIJIOBOMY 3(PQEKTy, MO

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMHUYCCKHX AJICMESHTOB

5.2

TermnmoBo#t 3p¢eKT XUMHUYECKOH peakiuH, TEPMOXHMHUYECKHE YpaBHEHUS.

DK30- U SHIOTEPMUYECKUE peakluu. TepMOXUMUYECKIE YPaBHEHUS

5.3

OKHCANTENEHOBOCCTAHOBUTENbHBIE peakui. OKUCIUTENN U BOCCTAaHOBUTEIH.
IIponeccbl  OKMCIEHHMS M BOCCTAaHOBJICHHUS.  OJIEKTPOHHBIM  OayaHC

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust AMEKTPOTUTHIECKOM qucconuaniuu. KaTnoHsl, aHHOHBI. DJIEKTPOJIUTHI

1 HEeIEKTPOoJIUThI. CHUIIBbHBIC U cl1a0ble AIeKTPOInuThl. CTENeHb MUCCOIaIlin

5.5

Peakiun moHHOTO OOMEHa. YCIIOBHS MPOTEKaHUSI PEaKInii HOHHOTO OOMeEHa,

ITOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpyKarolas cpeia

6.1

BemiectBa u marepuanibl B IMOBCEAHEBHOW KU3HM 4YesoBeka. bezomacHoe
WCTIOJIb30BAHUE BEIIECTB U XMMHUYECKUX PEAKIHMi B J1TA0OpaTOpHH U OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHUYCCKHUX 0KOraX U OTPaBJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKpyXkKarouieil cpeabl (KUCIOTHBIE O,
3arpsi3HEHUE TOYBBI, BO3/yXa U BOJOEMOB), CIIOCOOBI €ro MpeaoTBpALCHUS
[Ipenenbuas momyctumas koHneHtparus BemectB (I1JIK). Pomp xumuum B
pELIeHUH SKOJIOTMYECKUX Mpobiem. YcuieHwe mnapHUKoBoro 3ddekra,

Paspymi€HUE 030HOBOI'0 CJI0A

6.3

[Tpumenenwue cepsl, a3ota, Gocdopa, yriaepoaa, KpeMHUS U UX COCAUHCHHUNA B
OBITY, MEIHIIMHE, MPOMBIIUICHHOCTH M CEIILCKOM Xo3siiicTBe. [IpruMeHeHue
METAJIJIOB M CIUIABOB (CTalb, YYTYH, IIOPAIIOMHUHHI, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH UX COeTUHEHUH. [IOHATHE O KOPPO3UH METAJIIOB, OCHOBHBIC

CIIOCOOBI 3allIUTBI UX OT KOPPO3HUU

6.4

[IpupoHBIE HMCTOYHMKH YIIIEBOAOPOAOB (Yrojib, MPUPOAHBIA Ta3, HePTH),

MPOIYKTHI X TepepaboTKu (OeH3HH), MX POJIb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHNvCCKUX BCHICCTBAX KaK O COCAWHCHHUAX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, AICTUJICH, 3TAHOJI, TTIMLICPHUH, YKCYCHas KI/ICJ'IOTa).
[ToHsATHE 0 OMOJIOTMYECKN BaXKHBIX BCHICCTBAX: KUPAX, Gemcax, YIJICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




7 Pacuérsr:
7.1 1o opMynaM XUMHYECKHX COSAUHEHHH
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKAM yPaBHEHUSM




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

» Xumus: 8-t kiacc: 6a30BbIi YPOBEHB: YUECOHUK; S-€ U3aHUE,
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» Xumus: 9-1 kiacc: 6a30BbIN ypOBEHB: YUCOHUK; 5-€ U3/IaHUE,
nepepaborannoe ["abpuensn O.C., Octpoymos N.I'., Cnankos C.A.

AKIII/IOHepHOG O6III€CTBO ((HB}I&TCJ'IBCTBO «HpOCBGIIIeHI/Ie»
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