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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1O XMMHU Ha YpPOBHE OCHOBHOI'O OOIIEro OOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pasoBaTenpbHOM MpOTrpaMMBbl OCHOBHOT'O o01ero oOpaszoBaHus,
npeactraBiaeHHbIX B @I'OC OO0, a takxke Ha ocHOBEe (enepaiibHON paboueit
IpOrpaMMbl BOCTIMTAHHUS M C y4ETOM KOHIICTIIIMM TPENoaBaHusl y4eOHOTrO
npeamera «XUMHS» B 00pa3oBaTelbHBIX OpraHuzanusx Poccuiickoi
denepaunu.

[Iporpamma mo XuMuM 1aéT MpPECTaBICHUE O IENsIX, O0Imeld cTpareruu
oOydeHHMs, BOCIUTAHUS M PA3BUTHUSI OOYYAIOLIUXCS CpPEACTBAMHU Y4EOHOIo
MpeaIMeTa,  yCTaHaBIWMBaeT  00s3aTebHOE  NPEIMETHOE  COJAEpKaHUE,
NIPEAYCMATPUBAET PACHPENCIICHUE €r0 MO KJIaccaM M CTPYKTYPUPOBAHHUE IO
pazzesiaM M TeMaM MPOrpaMMbl MO XUMHUH, ONPEACISIET KOJUYECTBEHHBIC U
KaueCTBEHHBIE XapaKTepUCTUKU COJIepXKaHUsI, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh M3YYEHUS XUMHUH C YYETOM MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM y4e€OHOro TMpoIecca, BO3PACTHBIX
0COOCHHOCTEW OO0y4aromuXxcsi, OMNpeNeNsieT BO3MOXKHOCTH MpeaMera  Jyis
peanu3anuu TpeOOBaHUM K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTebHON
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIEro oOpa3oBaHUs, a Takke TpeOOBaHUMN
K pe3yipTaTaM OOy4YeHUs XUMHH Ha YPOBHE IIeJIed W3Y4eHHs MpeaMeTa u
OCHOBHBIX BHJIOB Y4€OHO-IO3HABAaTEIbHON JEATEILHOCTH 00YydYaromerocs Mo
OCBOCHHIO y4E€OHOTO COACPIKAHMUS.

3HaHUE XUMHUH CIYXUT OCHOBOH JUisi (DOPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero NpeACTaBICHU 0 MaTEPUATLHOM €UHCTBE MHUPA, BAXKHYIO
POJb UTPAOT (HOPMHUPYEMBIE XUMHUEH MPEICTABICHUS O B3aMMOTIPEBPAIICHUSIX
SHEPruud M 00 SBOJIOIMHU BEIIECTB B MPUPOE, O MYTAX PEIICHUS TI00aTbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM, IHEPTETHUUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacCHOCTH, TPOOIIEM 31paBOOXPAHECHHUS.

N3yyenne xumuu:

CIIOCOOCTBYET  peaiv3alldd BO3MOXHOCTEH [IJI1  CaMOpa3BUTUS U
dbopMupoBaHUS KyJIbTYphl JUYHOCTH, €€ oOmed u (GyHKIHOHAILHON
IPaMOTHOCTH,;

BHOCHUT BKJIaJl B (OPMUPOBAHUE MBIIUJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
0o0ydJaromuxcs, HABBIKOB UX CaMOCTOSITEJILHONH Y4eOHOW JeATEebHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCIEIOBATEILCKUX YMEHHM, HEOOXOIUMBIX Kak B
MTOBCETHEBHOM JKU3HU, TaK U B IPOHECCHOHATHHON e TEIHHOCTH;



3HAKOMUT CO CHENU(UKON HAYYHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI
LEJIOCTHOIO B3IJIA/[a Ha €AWHCTBO TMPUPOABI M  YEIOBEKA, SABISIETCS
OTBETCTBEHHBIM 3TanoM B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPAMOTHOCTU
o0yyJarommxcs;

CrocoO0CTByeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAay4YHbIM 3HAHUAM, K TPUPOAE, K UEJIOBEKYy, BHOCHUT CBOM BKJIaa B
AKOJIOTHYECKOE 00pa3oBaHNE 00 yJatOIIUXCS.

JlanHble HanpaBjieHUs B OOYYEHUH XUMHUU 00€CIeUnBaIOTCS Crielu(pUuKon
colepkaHusi y4yeOHOro TpeAMeTa, KOTOPBIA  SIBJISIETCS  IEIaroruuecKu
aIanTHPOBAHHBIM OTPa)KeHHWEM 0a30BOM HAYKH XUMHH Ha OMPEICIEHHOM JTarie
€€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OPUCHTHPOBAH
Ha OCBOEHHE OOYYArONIMMHUCS CHUCTEMbl TEPBOHAYAJBHBIX MOHATUN XUMHH,
OCHOB HEOPraHWYECKOW XMMUM U HEKOTOPBIX OTNIEJIbHBIX 3HAYUMBIX MOHSITUN
OPraHu4EeCKON XUMUH.

CrtpykTypa conepaHus MporpaMMbl 0 XUMHUHM c(hOPMHUPOBAHA HA OCHOBE
CHUCTEMHOI0 Moaxoja K e€ uzydeHuto. CojiepxaHue CKJIAJIbIBACTCS U3 CUCTEMBbI
NOHATUM O XUMHUYECKOM 3JJIEMEHTE M BEUIECTBE M CHUCTEMbl MOHSATHUUA O
xuMuuecko peakiuu. OO0€ 3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbI I10
MPUHIIUAITY TIOCJIEIOBATEIbHOTO PA3BUTHSI 3HAHUNW HAa OCHOBE TEOPETHUECKUX
MpPEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO Y4€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— llepmognueckoro 3akona J[. M. MenaeneeBa Kak OCHOBHOI'O 3aKOHa
XUMUU;

— YYEHHS O CTPOEHUH aTOMA U XUMHUYECKOM CBS3U;

— TPENCTaBICHUN 00 DIIEKTPOIMTUYECKON JUCCOIMAIMA BEUIECTB B
pacTBopax.

Teopernueckue 3HaHHUS PACCMATPUBAIOTCS HAa OCHOBE AMIUPUUYECKHU
MOJIYUCHHBIX M OCMBICIEHHBIX (DaKTOB, pPa3BUBAIOTCS IOCIIEA0BATEIBHO OT
OJTHOTO ypOBHA K JPYroMYy, BBINONHSAA (PYHKIUU OOBSICHEHUS U
MPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS H BO3MOXKHOCTEM MPAKTUYECKOIO
MPUMEHEHUS U MOTYYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHne mnporpaMMbl 1O XUMHUHU CHOCOOCTBYET (DOPMHUPOBAHUIO
IIPEACTABJICHUS. O XMMHUYECKOM COCTABJISIONIEM HAyYHOM KapTUHBI MHUpa B
JIOTUKE €€ CUCTEeMHOM MPUPO/Ibl, ICHHOCTHOTO OTHOIIICHUS K HAYYHOMY 3HAHUIO
¥ METOJIaM TMO3HaHUA B Hayke. M3yueHue XuMuu NporuCXOIUT C MPUBJICUCHUEM
3HAHWM W3 paHee HM3YYCHHBIX YUE€OHBIX TpenMeToB: «OKPYKAOMIHH MUY,
«buonorus. 5—7 knacce» U «Pu3nKa. 7 KIaccy.



[Ipy w3y4eHMHM XUMUHA TPOUCXOAWT (OPMHUPOBAHWE 3HAHUHA OCHOB
XUMUYECKOM  HAayKM Kak  o00JIaCcTU  COBPEMEHHOTO  €CTECTBO3HAHMS,
MPAKTHUECKON JEATEeIHbHOCTH YEJIOBeKa M KaK OJHOIO0 W3 KOMIIOHEHTOB
MUPOBOW KyJNbTYphl. 3afada ydeOHOro MpeaMeTa COCTOMT B (hopMHUpOBaHHUU
CHUCTEMBl XMMHYECKUX 3HAHUM — BaXXHEWIIMX (haKTOB, MOHATHH, 3aKOHOB H
TEOPETUUYECKUX TOJIOKEHHUH, JOCTYMHBIX OOOOIIEHU MHUPOBO33PEHYECKOTO
XapakTepa, s3blKa HAyKd, B MPHOOIICHUU K HAyYHBIM METOJIaM TO3HAHUS MPHU
U3YYCHUHM BEIICCTB M XMMHUYECKUX peakiuii, B (HOPMHPOBAHUU W PA3BUTHU
MO3HABATEIbHBIX YMEHHUH W WX TPUMCHCHUH B Y4eOHO-TIO3HABATEIHLHOW W
y4eOHO-UCCIIEA0BATENBCKON EATEIbHOCTH, OCBOCHUHU TPaBUi OE€30MacHOro
oOpallleHHUsI C BEIIeCTBAMH B TIOBCEIHEBHOM JKU3HH.

[Ipy w3ydyeHMH XUMHHM Ha YPOBHE OCHOBHOrO 00Iero oOpa3oBaHUs
BaXHOE 3HAUYCHHE MPUOOPEITN TaKue 1EIH, Kak:

— ¢dopMUpOBaHUE HHTEUIEKTYaJdbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIIOUTUMCS YCIOBUSIM SKU3HU;

— HampaBICHHOCTh OOy4YeHUS Ha CHCTEMaTHYEeCKoe MPHUOOIICHHE
0o0y4Jaromuxcs K CaMOCTOSITEIbHONW MO3HABATENILHON NIeATEbHOCTH, HAYYHBIM
MeToAaM IMO3HaHus, POPMUPYIOIIUM MOTHUBALIMIO U Pa3BUTHUE CIIOCOOHOCTEH K
XUMUU;

—  o0ecrieyeHue  YCJIOBHMM,  CIIOCOOCTBYIOIIMX  IPUOOPETCHUIO
0oOyJarolmMUMHUCA  OMNbITa  Pa3HOOOpPA3HOM  JACATEIBHOCTH, TIO3HAHHUS U
CaMOTIO3HAHMS, KJIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIETEHIMM), WMEIOIINX
YHUBEpCAIBbHOE 3HAUYCHUE JJIS1 PA3IUYHBIX BUIOB JACSTCILHOCTH;

— (opmupoBanue oOImEeH (QYHKIIMOHATLHOH W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBSICHATH W OICHUBATH SIBJIICHUS
OKpPYKaloIIero MUpa, UCMOJIb3Ysl 3HAHUSI M OMbIT, MOJTYYEHHbIC TIPU U3Y4YECHUU
XUMUH, TPUMEHATh UX TPU PEUICHUU MPOOJEM B TOBCEIHEBHOW J>KH3HU H
TPYAOBOMU JEATEIbHOCTH;

— (QopmupoBaHue y O0O0y4arolUMXCS TyMAaHUCTUYECKUX OTHOIIEHUH,
MMOHUMAaHUS IIEHHOCTH XWMHWYECKUX 3HAHWH I BBIPAOOTKH SKOJOTHUYECKU
[€JIECOO0PAa3HOr0 MOBENEHUS B OBITY M TPYJOBOW JEATEIBHOCTH B LEIAX
COXPAHEHHS CBOETO 370POBbsI M OKPYKAKOLIEH TPUPOTHON CPEBI;

— pa3BUTHE MOTHBALMM K OOYUYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCITUTAaHMIO HA OCHOBE YCBOCHHS OOIICYETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY Tipodunss ©  HaAmpaBIECHHOCTH
JaTbHEHUIIEero 00y4eHusl.



OOmiee yucIO 4YacoB, OTBEAEHHBIX JUIsI WM3YYEHUsS] XUMUM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTabisgeT 136 JyacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezen), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).



COILEPKAHUE OBYUEHUA

8 KUIIACC

IlepBoHauanbHbIE XUMUYECKUE IOHATHSA

IIpenmer xumuu. Poinp XMMuM B )KM3HU 4€JIOBEKA. XUMHS B CUCTEME HaYK.
Tena un BemecTtBa. PU3NYECKHME CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemecTB. [loHATHE 0 MeTO/IaX MO3HAHUSL B XUMUU. YUCTHIE BEIIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHYECKUX
a1eMeHTOB. [IpocThie U clioKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckass gopmysna. BalleHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akoH TIOCTOSIHCTBAa cocTaBa BemlecTB. OTHOcHUTENbHAsT aTOMHas Macca.
OTtHocuTenbHas MOJIEKYJIsipHas Macca. MaccoBast 10Jisi XUMHYECKOTO AJIEMEHTa
B COCIMHEHUH.

KomnuectBo BemectBa. Mons. MorsipHas  Macca.  B3auMocBs3b
KOJIMYECTBA, MAacChl M 4YHUCIa CTPYKTYPHBIX €IMHUI] BellecTBa. Pacu€rsl mo
dbopMysiaM XUMHUYECKUX COCTUHEHUM.

@u3nuecKue W XHUMHUYECKHE SBICHUS. XHMHYECKas peakuuss Hu €€
NPU3HAKKA. 3aKOH COXPAHEHHMS MacChl BEIIECTB. XUMHUYECKHE YpaBHEHUSI.
Knaccudukarus XUuMUYECKUX peakiuil (COeAMHEHUS, PA3I0KEHHUS, 3aMEIICHMUSI,
oOMeHa).

Xumuyeckuui IKChepumMenm:

3HaKOMCTBO C XMMUYECKOHN IMOCYJ0H, MpaBuiaMu paboThl B J1ab0opaTOpuH
U mpuéMamMu oOpalieHus ¢ JIabopaTOpHBIM O0OpYAOBAaHUEM, H3YUYCHHE U
omucanne (U3MYECKUX CBOWCTB OOpasllOB HEOPraHWYECKUX  BEIIECTB,
HaOmoaeHne pu3ndyeckux (MJIaBICHUE BOCKA, TasTHUE JIbla, PACTHPAHUE caxapa
B CTYIKE, KUMEHHE M KOHJCHCALMS BOJAbI) U XUMHUYECKHX (TOPEHHE CBEYH,
MPOKAJIMBAHUE MEJAHOW TMPOBOJOKH, B3aUMOJCUCTBUE MeJIa C KHUCIIOTOM)
SABJICHUW, HAOJIO/IEHUE M ONUCAaHUE MPHU3HAKOB TNPOTEKAHUS XUMHUYECKHUX
peakiuii (pa3ioKeHue caxapa, B3auMOACHCTBUE CEPHOU KUCIOTHI C XJIOPUIOM
Oapusi, paznoxkenue ruapokcuaa meau (ll) mpu HarpeBanuu, B3auMojeHCTBHE
xenesa ¢ pactBopoM cou meau (1), n3ydenue cnoco6oB pa3aesieHust CMecei: ¢
MOMOIIBI0O  MarHuta,  (QUIbTPOBAHUE,  BBIMApPUBAHUE,  JAUCTHIUIALIMS,
xpomatorpadusi, TPOBEICHUE OUYMCTKH TIOBAPEHHOW COJIM, HAONIOJCHHE U
OMHMCaHWE PE3YJbTATOB TMPOBEICHUS OIbITA, WILIIOCTPUPYIOIIETO 3aKOH
COXpaHEHHS MACChI, CO3JJaHUE MOJIeTIeH MOJIEKYJ (IIapOCTEPKHEBHIX).

Baxneilune npeacTraBuTe/ Id HEOPraHMYEeCKUX BellecTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — 3J1eMEHT U TpoCcToe
BenecTBO. Haxoxnenue kuciaopoga B mpupozae, QpuU3nyeckue U XUMHYECKUE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [Ipumenenue kuciaopoga. CrocoObl
MOJIyYEHHUs KHUCJopoAa B jabopaTopuu U MpOoMbIILIeHHOCTH. Kpyroopot
Kuciopojaa B npupoje. O30H — atoTpornHas MOAU(PUKALINS KUCIOPOIa.

TermoBoil >pGHEeKT XUMUYECKON peakuu, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- U JHJOTEPMHUYECKHE PEeakiuu. TOIUIMBO: yrojib M METaH. 3arps3HCHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOI0 d(PdekTa, pa3pylieHrue 030HOBOTO CJIOS.

Bopopon — snemMeHT u mpoctoe BemecTtBo. HaxoxaeHnue Boaopona B
npupoae, ¢Gu3MUEeCKMe W XWMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI
nosyyeHusa. Kucinotsl u conu.

Monsipablit 00bE€M ra3oB. Pacuérsl Mo XMMHUYECKUM YpaBHEHUSIM.

dusnyeckue CBOMCTBAa BOJBL. Boma kak pactBoputelnb. PacTBOpHI.
HacpllieHHbIE M HEHACBIIIEHHBIE PAaCTBOPBL. PaCTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast [onst BemecrtBa B pacTBOpe. XHMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Poib pacTBOpPOB B MpUPOJAE U B KU3HU uenoBeka. KpyroBopor
BOJIbI B IIPUPO/IE. 3arpsi3HEHUE NPUPOAHBIX BOA. OXpaHa M OYHUCTKA MIPUPOIHBIX
BOJL.

Knaccudukarus neoprannyeckux coequnennii. Okcuanl. Knaccudukaius
OKCUJIOB:  cojieoOpa3yroiiue (OCHOBHBIC, KHUCJIOTHbIE, aM{QOTEepHbIE) U
HeconeoOpasyromue. Homenknarypa okcugoB. DPu3nyueckue W XUMHUUYECKHE
cBoMCTBa OKCUIOB. [losryueHne okCuos.

OcHoBanusi. Knaccudukanusi OCHOBaHWW: MIENOYM W HEPACTBOPUMBIC
ocHOoBaHusA. HoMeHkiarypa ocHOBaHUM. PU3NYECKHME U XUMUYECKUE CBOMCTBA
ocHoBaHui. [lomyyeHue oCHOBaHUM.

Kucnotel. Knmaccudukarnus xkucnor. Homenkmarypa kucnor. Ousndeckue
Y XMMHWYECKHE CBOMCTBA KUCJOT. Psn aktuBHOCcTH MetaiuioB H. H. bekerosa.
[lonyuyeHnne Kucnor.

Comu. Homenknarypa coneil. @Pu3nMyeckue M XUMHYECKUE CBOMCTBA
coneu. [lonydeHnue comnen.

I'eneTnueckas CBS3b MEXKAY KJIACCAMHU HEOPTAHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaQueCTBEHHOE OMNPEACICHUE COJIEpPKAHUSA KHUCIOpOJa B  BO3AYXE,
nojiyueHue, coOupaHue, paclo3HaBaHUE M HM3YUYCHHE CBOWMCTB KHUCIOPOJA,
HaOIOJICHUE  B3aMMOJICHCTBUSI  BEIIECTB C  KHUCIOPOJOM U YCJIOBHS
BO3HMKHOBEHUSI M TIpEKpalieHus TopeHus (moxkapa), O3HAKOMJICHUE C
oOpa3iilaMd OKCHJIOB UM ONHCAaHWE WX CBOWCTB, TOJy4Y€HUE, COOUpPAHHE,
pacro3HaBaHWE M HW3y4YEHHE CBOMCTB BOjOopoja (TrOpeHue), B3auMOCHCTBUE



Bogopoaa ¢ okcugoMm Menu (11) (Bo3aMOXXHO MCIIONB30BaHUE BUIACOMATEPHUAIIOB),
HaOmrofieHre OoOpas3loB BEIIECTB KOJIWYECTBOM | MO, HCCIEIOBaHUE
OCOOCHHOCTEW pPACTBOPEHHUS BEUIECTB C Pa3IMYHOM  PacTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCCOBOW JIOJEM PacTBOPEHHOIO
BEIIECTBA, B3aUMOJICHCTBUE BOJbl C MeTalaMd (HaTpUEeM U KaJbLIUEM)
(BO3MOKHO HCIOJIb30BAHME BHJIEOMATEpPHANIOB), HCCIEJOBaHUE 00pa3loB
HEOPraHMYeCKUX BEIECTB pa3jMYHbIX KJIACCOB, HAOJIIOJACHUE HN3MEHEHUS
OKpacKM WHAMKATOPOB B pPACTBOpPaX KHCIOT MW IIEIOYEH, H3YyYEHUE
B3aumozeiictBus okcuna meau (ll) ¢ pacTBopoMm cepHOM KHUCIOTHI, KUCIOT C
METAJJIaMU, PEAKLINA HEUTPAIU3alMH, ITI0JTy4YEHNE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHECHME OJHOIO MeTaula JpyrdM H3 pacTBOpa COJIM, pEIICHHE
DKCIEPUMEHTAIBHBIX 337a4 MO0 TeMe «Baxuenmme Kiacchl HEOPTaHUYECKHUX
COECIUHEHU).

Ilepuoanueckuii 3akoH u Ilepuoamyeckass cucreMa XHMMHYECKHX
jaemeHToB JI. . MenneneeBa. CrpoeHne aroMoB. XHMHYECKas CBS3b.
OKHCIUTETBbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUH

[lepBble MOMBITKH KIaCCU(PUKALMK XHUMHUYECKUX 3JeMeHTOB. [loHaTHE O
IPyNNax CXOAHBIX 3JIEMEHTOB (ILEIOYHBbIE M IIEJOYHO3EMENIbHbIE METaLIb,
raJIoreHbl, WHEPTHBIE Tra3bl). DJIEMEHThI, KOTOpble 00pazyloT am(pOoTepHbIE
OKCHUJbI U TUAPOKCHUIBI.

Ilepnonnuecknii 3akoH. Ilepuonnueckas cucTeMa XUMUYECKUX DJIEMEHTOB
H. W. MenneneeBa. KoporkonepuonHas ¢ JJIMHHONEpUOHAS (DOpPMBI
[lepuoguueckoit cucrtembl xumuueckux »diemeHToB JI. WM. Menneneena.
[Tepuonsr u rpynmsl. OU3NYECKUN CMBICH IOPSAKOBOIO HOMEpa, HOMEPOB
IIEPHOZA U TPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX sjaep. HM30Tombl. DJIEKTPOHBI.
CtpoeHue 31eKTPOHHBIX 000JI04€K aTOMOB MEPBBIX 20 XUMHUYECKUX AJIEMEHTOB
Ilepmomnueckon cucremsl [[. . MenneneeBa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA 110 ero noyioxkeHutro B [lepuoanueckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS pajanyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METAUUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB I10 TPYIIIAM U IIEPUOIAM.

3nauenne Ilepuoguueckoro 3akoHa u Ilepuogumyeckoil cHCTEMBI
XUMHAYECKUX DJIEMEHTOB I pa3BUTHA Hayku u npaktuku. /. 1. MenneneeB —
YUEHBIN U TPaXKJaHNH.

Xumuueckasi cBs3b. KoBaneHTHast (moJisipHass M HEMOJIApHAsA) CBS3b.
DIIEKTPOOTPULATENBHOCTh XUMHYECKUX JIEMEHTOB. VIOHHAs CBSA3b.

Crenenp  okucieHusa. OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE — PEAKIIMH.
[Ipouecchl okucaeHus U BocCTaHOBJIEHUA. OKHUCIUTENN U BOCCTAHOBUTEINH.



Xumuueckuii IKcnepumenm:

HM3y4eHHe 0Opa3IloB BEIIECTB METAUIOB U HEMETAJJIOB, B3aUMOICHCTBUE
TUAPOKCHIA IIMHKA C PACTBOpPAMHM KHUCJOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKIIHUMA
(ropeHue, peaKkIuy pas3JIokKEHUs, COSTUHCHHMS ).

Mesricnpeomemmnvie ceasu

Peanuzanus MeXnpeIMETHBIX CBSI3€Ml MPU U3YYEHWH XMMHUU B 8 Kiacce
OCYIIECTBIIICTCS 4Yepe3 MCIIOJIb30BaHUE KaK OOIIUX E€CTECTBEHHO-HAYYHBIX
IIOHSATHH, TaK M IIOHATHH, SBIAIONINXCS CHCTEMHBIMHM JUIS OTACIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO I[UKJIA.

OOmue ecTecTBEHHO-Hay4YHbIE TIOHSATHUS: Hay4dHBIM (akT, THUIOTE3a,
TEOpHWs, 3aKOH, aHaldW3, CHHTE3, KjlacCupUKanus, MePUOANIHOCTD,
HaOII0/IeHNE, SKCIIEPUMEHT, MOJICTTUPOBaHUE, U3MEPEHHE, MOJICIIb, SIBJICHHUE.

®dusuka: Marepus, aToMm, 3JEKTPOH, MPOTOH, HEHUTPOH, HMOH, HYKIIHI,
M30TONBI, PaJAHMOAKTUBHOCTh, MOJEKYJa, AJIECKTPUUECKUN 3apsill, BEIIECTBO,
Teno0, 00bEM, arperaTHoe COCTOSHHE BEIIeCTBA, Ta3, (PU3HYECKHUE BEITUYHHBI,
€IUHUILIBI U3MEPEHUsI, KOCMOC, IIaHETHI, 3BE3/1b1, COJHIIE.

buonorust: horocunTes, npixanue, onocdepa.

['eorpadus: armocdepa, ruapocpepa, MHHEpanbl, TOPHbIE TOPOIBI,
MOJIE3HBIE UCKOIMAEMbI€, TOILJIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BelecTBo U XUMHUYeCKAasi peakuus

ITepuognueckuii 3akoH. [leproanyeckas cucteMa XMMHUYECKHUX 3JIEMEHTOB
J1. 1. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUM CBOMCTB
XUMHUYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kaaus, KaIbIUs M HX
COCAMHEHUN B COOTBETCTBUM C IOJIOXKEHUEM BJeMEHTOB B Ilepmoamueckoit
CHUCTEME U CTPOCHHEM MX aTOMOB.

CrpoeHue BemiecTBa: BUAbI XUMUYECKOW CBA3U. THUIBI KPUCTAIIMYECKUX
PEUIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAULINYECKON PEIIETKI
1 BHJIa XUMHYECKOM CBSI3H.

Knaccudukamus u = HOMEHKJIaTypa  HEOPraHMYECKUX  BEIECTB.
XUMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K Pa3IMUHBIM KJlaccam
HEOPraHMYECKUX COCAMHEHUM, TeHETUUECKas CBSI3b HEOPTraHUUYECKUX BEIIECTB.

Knaccudukanus XUMHUYECKMX peakIuid MO pa3IMYHbIM Hpu3HakaMm (110
YUCy U COCTaBYy Y4acCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEMIOBOMY d(PdeKTy,
II0 HW3MCHEHHUIO CTEIIEHEH OKHCJIICHHS XHMHYECKMX DJJIEMEHTOB, IIO
o0paTUMOCTH, 1O YYAaCTHIO KaTajau3aTopa). OK30- M DHIOTSPMHUECKHUE
pEeaKIu, TEPMOXUMHUYECKUE YPaBHEHHUS.



[lonsitue o ckopoct xumMu4eckoil peakiuu. llonarue 06 oOpaTuMbIX U
HEOOpaTUMBIX  XMMHMUYECKUX peakuusx. lloHATHe O TOMOreHHBIX U
rereporeHHblx peakuusx. [lonstue o kartanmze. IloHATHE O XMMHYECKOM
paBHOBecuu. DakToppl, BIUSAIOIIME HA CKOPOCTh XWMHUYECKOW pPEAKIUU U
NIOJIO)KEHUE XMMUYECKOTO PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE — PEAKIIUU, AJIEKTPOHHBIM  OanaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTENIILHOM ~ peakuuu.  CocTaBieHUE  ypaBHEHUU
OKHUCJIMTEIIbHO-BOCCTAHOBUTENIbHBIX PEaKIUH C HCIOJIb30BAaHUEM METoAa
AJICKTPOHHOTO OajiaHca.

Teopuss ~ SMEKTPOJUTHUYECKON  JUCCOLMALIMM.  ODJIEKTPOJIHUTBHI  H
HEVIEKTpouThl. KaTuoHbI, aHMOHBI. MeXaHM3M JUCCOLMALMM BELIECTB C
pa3IMYHBIMU BUAAMHU XUMHUYECKOU CcBsi3H. CTeneHp aucconuanuu. CHIbHBIE U
cJ1a0ble HJIEKTPOIIUTHI.

Peakiiuu wmoHHOro oOMeHa. YCIOBHA NPOTEKAaHUS pEaKUHl HOHHOIO
oOMEHa, TOJIHbIE W COKpPAIEHHBIE HOHHBIE ypaBHEHUs peakuuid. CBolcTBa
KHCJIOT, OCHOBAaHUN W COJI€M B CBETE NPEACTAaBICHUNA 00 3JIEKTPOIMTUYECKOMN
nuccounanuu. KauectBeHHbIe peakiuy Ha HOHBL. [IoHATHE O TUApOIN3E COJEn.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C MOJEISMU KPUCTAJUIMYECKUX PELIETOK HEOPraHWYECKUX
BEIIECTB — METAUIOB M HEMETAUIOB (rpaduTa M amMasa), CIOKHBIX BEIECTB
(xmopuga HaTpuUs), HCCICAOBAHHE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOU
peakuMd  OT  BO3JEHCTBHS  pPa3IMYHbIX  (PAKTOPOB,  MCCIIEOBAaHUE
3JEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCAa JMCCOLMALMM KHUCIOT,
iesiouen 1 coseil (BO3MOXKHO MCIIOJIb30BAaHUE BUJIEO MATEPUATIOB), ITPOBEICHUE
OIBITOB, WJUTIOCTPUPYIOIIMX MMPU3HAKU MPOTEKaHUs PEaKLMil MOHHOro oOMeHa
(oOpa3oBaHMe oOcajka, BBIICIEHHWE Tas3a, O0pa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIHUX PUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX — PEaKIIMM
(ropenue, peakuuu pa3IoKeHus, COEIMHEHUS ), pacrno3HaBaHue
HEOPraHMYECKUX BELIECTB C IOMOULIBIO KAaYECTBEHHBIX PEAaKIUH Ha WOHBI,
pELICHNE SKCIIEPUMEHTAIIBHBIX 33/1a4.

Hemertanibl n X coeIMHEHUSs

OOmias XapakTepucTHka rajaoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHbIE CTeNeHU OKucaeHus. CTpoeHue u (pU3nYecKkrue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHoB. XHMHUYECKHE CBOMCTBA Ha IpUMEpe XJopa
(B3auMoOACICTBIE C MeETaulaMH, HEMETaJUlaMH, IIeJIo4aMH). XJIOPOBOIOPO/I.
ConsiHasg KUCI0Ta, XUMHYECKHE CBOMCTBA, MOJYy4YECHHE, PpUMEHEHUE. JleiicTBre
XJIOPAa ¥ XJIOPOBOJOPOAA HA OpPraHU3M 4esoBeKa. BakHehmme XJIOpuabl U UX
HaX0XJICHUE B MPUPO/IE.



O6mas  xapakrepuctuka 31eMeHToB  VIA-rpynmel.  OcobeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTeNeHU OKuciaeHus. CTpoeHue u puznyeckue
CBOMCTBAa TPOCTBIX BEHIECTB — KHUCIOpOAAa U Cepbl. AJUIOTPOIHBIE
MOIU(PUKALUU KUCIOPOAa U cepbl. XUMHUUECKUE CBOICTBA cepbl. CepoBOAOPO,
CTpoeHue, (¢u3NYecKue M XuMu4eckue cBorcTBa. OKCHABI cepbl  Kak
OPEJICTABUTENM KHUCIOTHBIX OKcuaoB. CepHas Kucinora, (¢QU3HUECKUE U
XMMHUYECKHE CBOWcTBa (00IIMEe Kak TpPeACTaBUTENs Kjacca KHUCIOT U
cnenupuyueckre). XuMUYECKHE PEAKIUH, JIe)kKallle B OCHOBE TPOMBIIUIEHHOT O
cnocoba mosydyeHus: cepHoil Kuciothl. IIpumenenue cepHoil kucinotsl. Conu
CEpHOI KHUCIIOTHI, KaYECTBEHHAs peakiusi Ha cyiabdaT-uoH. Haxoxnenue cepbl
U €€ COCAMHEHUN B MPUPOAEC. XUMHUYECKOE 3arpA3HEHUE OKPYKAKOILIEH CPEIbl
COECIMHEHUSAMU Cepbl (KUCIOTHBIE JOXKIH, 3arps3HEHUE BO3AyXa M BOJOEMOB),
CIOCOOBI €ro MpeAoTBpaICHUS.

OOmas xapakTepucTka 31eMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTE€pHbIE CTENEHU OKUCIEHUs. A30T, pacnpoCTpaHEHHE B
npupoje, puznuecKkue U XuMuueckue cBorctBa. Kpyropopor azora B npupoJe.
AMMMak, ero Gpu3NYEeCKre U XMMUYECKUE CBOMCTBA, MOJIyYeHHE U TPUMEHEHUE.
Comu amMMoHMs, HX (U3MYECKHE U XMMHUYECKHE CBOICTBA, IpPUMEHEHUE.
KauecTtBeHHast peakuusi Ha MOHBI aMMOHUSI. A30THAasl KUCIIOTa, €€ MOJydeHue,
dbu3nYecKkue W XMMHYECKHE CBOMCTBa (0OIME Kak TMpeaCTaBUTENs Kiacca
KUCJIOT U crneuuduueckue). Vcrnonp3oBaHne HUTPATOB M COJEH aMMOHHUS B
KauyeCTBE MUHEPAIbHBIX YyIO0OpeHH. XUMHUYECKOE 3arpsi3HEHUE OKpYXKarolen
Cpelbl COEIMHEHUSAMU a30Ta (KUCIOTHBIE JOXK]IM, 3arpA3HEHUE BO3/1yXa, ITOYBBI
u BojoémoB). Docdop, amiorponHbeie Mmoaudukanuu docdhopa, Guznueckue u
xumuueckue cBorctBa. Oxcun  dochopa (V) u  dochopnas xwuciora,
¢u3nyeckue U XMMHYECKUE CBOMCTRA, nonyueHue. Mcnonb3oBanue docdaros B
KauyeCTBE MUHEPAIbHBIX YI00OpEHUM.

OoOmas  xapakrepuctuka 31geMeHTOB  |VA-rpynmbel.  OcobeHHOCTH
CTPOCHHUSI aTOMOB, XapaKTEPHBIE CTEIIEHU OKHUCIEHUSA. YTIIEPOJ, aJUIOTPOITHbIE
MOAU(UKALUK, PACTIPOCTPAHEHHWE B MpuUpone, (U3MYECKHEe U XUMUYECKHE
cBoiictBa. Ancopomusi. KpyroBopot yriepona B npupojge. Okcuasl yriaepoja,
X (U3NYECKHe M XUMUYECKHE CBOMCTBA, JNEHCTBUE HA KUBbIE OpPraHU3MBI,
MOJIyYCHHE U MTPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumoresza rio0aqbHOrO MOTEIUICHUS KIMMaTa, MapHUKOBBIMA
adpdexr. YrompHas kuciaora u e€ Cold, UX (PU3NUECKUEe U XUMHYECKUE
CBOICTBA, Mony4yeHue U npuMmeHeHue. KauecTBeHHas peakuusi Ha KapOOHAT-
uoHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, NMPOMBIIUICHHOCTH U
CEJIbCKOM XO3SIMCTBE.



[lepBoHauanbHble TOHATUS 00 OpPraHMYECKUX BEIIECTBAX Kak O
COEIMHEHHUSX yriepoja (MeTaH, dTaH, TUJICH, alleTHJICH, 3TaHOJ, TIUIEPUH,
yKcycHas kuciorta). IlpupoaHpie HCTOYHUKH  YIIIEBOJOPOAOB  (Yrodb,
IPUPOIHBIN ra3, HePTh), MPOAYKTHI UX MepepadbOoTKH (OEH3UH), UX POJib B OBITY
U TpOMBINUIEHHOCTH. [IoHSITHE O OMOJIOrMYeCKH BaKHBIX BEIIECTBAX: KUpPaX,
Oenkax, yrieBoJax — U UX POJIM B KM3HU 4YelioBeKa. MarepuaibHOE €IUHCTBO
OpraHUYECKUX U HEOPraHUYECKUX COECTUHEHUHN.

KpeMmuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOIYYEHUE U
npumenenne. CoeauHeHus KpeMHHs B mipupojie. OOuiue mnpeacTaBieHus o0
okcue kpemuus (IV) u kxpemaueBoit kucinore. CUIMKAThI, UX UCIIOJIb30BAHKE B
OBITY, B IPOMBIIIJICHHOCTH. Ba)kHeilre crpouTesibHbIE MaTepraibl: KepaMuUKa,
CTEKJIO, IIEMEHT, OETOH, Kene300eToH. [IpobiaemMbl 6€30MmacHOTO UCIIOIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCcnepumenm:

u3ydeHne oOpa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOM
KHUCIIOTHI, IPOBE/ICHNE KAY€CTBEHHBIX PEaKIIMi Ha XJIOPU/I-MOHBI U HAOJIOJICHUE
MIPU3HAKOB UX MPOTEKAHUs, OMBITHI, OTpaXKarome (PU3NIECKUE U XUMUYECKUE
CBOMCTBA TaJlOTEHOB M MX COCIUHEHHH (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpPUAJIOB), O3HAKOMJIEHHE C O0O0pa3laM XJIOPUIOB (TajJoreHujIoB),
O3HAKOMJICHHE C o0pa3mamMu cepbl U €€ COCNMHEHUSMH (BO3MOXHO
UCIIOJIb30BaHUE BHUJEOMATEpUAJIOB), HAOIOJIEHHE TMpolecca OOyrIMBaHUSA
caxapa IMOJ JCWCTBUEM KOHUEHTPUPOBAHHOM CEPHOM KHUCJIOTHI, H3Yy4YECHUE
XUMUYECKUX CBOMCTB  pa30aBICHHONM CEpPHOM  KHUCJIOTHI, IPOBEICHUE
KaueCTBEHHOM peakiuu Ha cyiabdar-uoH u HaOmojeHue npu3Haka eé
IPOTEKaHUsI, O3HAKOMJIEHUE ¢ (U3MYECKUMU CBOMCTBaMHM a30Ta, Gochopa u ux
COeMMHEHUN (BO3MOXHO WCIOJB30BAHUE BUICOMATEPUATIOB), oOpa3iaMu
a30THBIX U (pocopHBIX yIO0OpEeHHi, MOJydeHre, coOOMpaHne, paclio3HaBaHue U
M3y4YCHHE CBOMCTB aMMHAaKa, IMPOBEACHUE KAauECTBEHHBIX pPEaKlMil Ha HOH
aMMoHusi U ¢ocpaT-MOH U U3Y4YCHHE TMPU3HAKOB UX MPOTEKaAHUS,
B3aMMO/ICHCTBUE KOHIICHTPUPOBAHHOW a30THOM KUCIOTHI ¢ MEIbIO (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPUATIOB), HU3YyYEHUE MOJACICH KPUCTAUIMYECKUX
pem€rok anmasza, rpadura, ¢yIepeHa, O03HAKOMJIEHHE C IPOILEecCOM
a7IcopOIIMU paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIEM U YCTPOUCTBOM
POTUBOTa3a, MOJydeHue, CoOMpaHue, paclo3HaBaHUE W M3YYCHHE CBOMCTB
YIJEKUCIIOr0 Tras3a, NPOBEJACHUE KAueCTBEHHBIX peakiuii Ha KapOoHaT U
CUJIMKAT-UOHbl W HW3yYE€HHE MPU3HAKOB HUX MPOTEKaHUs, O3HAKOMJIEHHUE C
OPOAYKIIMEN CHIMKATHON MNPOMBIIUIEHHOCTH, PEIICHUE SKCIEePUMEHTATbHBIX
3a71a4u o TeMe «BakHelIe HeMeTalJIbl U UX COCIUHEHUS .



Mera/iibl 1 X COCAMHEHUA

OOmiasi xapakTepuCTUKAa XHWMHUYECKHX OJJIEMEHTOB — METAUIOB Ha
OCHOBAHWHU UX MOJIOKEHUS B llepronyueckoil cucreMe XMMHYECKUX DIIEMEHTOB
J1. 1. MenneneeBa u ctpoeHusi atTomoB. CTpoeHHEe METAIIOB. Metaimyueckas
CBSA3b U METAJUIMUECKasl KPUCTAJUIMUECKas PElIETKa. DICKTPOXUMUYECKUIN P
HaIlpSDKEHU MeTauioB. PU3MYECKHE M XMUMHUYECKHE CBOMCTBA METAJUIOB.
OO6mme crocoOsl ToNydeHus: MeTaioB. [loHATHE O KOPPO3WHM METAJUIOB,
OCHOBHBIE CMOCOOBI 3alllUThl UX OT Koppo3uu. CruiaBbl (CTallb, YYTYyH,
JTIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B ObITY U IPOMBIIIJIEHHOCTH.

Illenounsle  Mertannel: nonokeHue B llepuogumueckon — cucreme
xuMu4deckux anemeHToB /. 1. MenneneeBa, cTpoeHre UX aTOMOB, HaXOXKICHHUE
B mpupoje. Puznueckue U XUMUYECKHE CBOWCTBA (Ha OpUMEPE HATPUS U
kamusi). OKcHIbl U TUAPOKCUIBI HaTpus U Kanmus. [IpuMeHeHue HIenoYHbIX
METAJIOB U UX COCTUHECHUM.

[IlenouHO3eMEIbHBIE METaIbl MAarHuii W KaJbLMW: IIOJIOKCHHE B
[lepuonnueckorn cucreme xumuueckux osieMeHToB J[. M. Mennaeneesa,
CTPOCHHE HMX aTOMOB, HAXOXKJIECHUE B Ipuponae. PHU3NYECKUE U XUMHYECKHE
CBOMCTBA MarHusi W Kajbliusa. Baxuelmme coeauHeHUs Kaiablus (OKCHUI,
TUAPOKCU, COJH). ZKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmomuHHN: TONOkeHne B llepuonnueckor CUCTEME XHMHUYECKHX
anemeHToB JI. M. MenaeneeBa, CTpoeHHE aroMa, HaxOXICHHUE B IIPUPOJE.
dusnyueckre M XUMUYECKHE CBOWCTBA amOMUHUA. AMDOTEpHbIE CBOMCTBa
OKCHJIa U TUAPOKCHUIA AITFOMUHUSL.

Keneso: nonoxxenue B [leppoandeckon cucreMe XUMHUYECKUX JIEMEHTOB
. . MenpneneeBa, CTpOEHHE aTOMA, HAXOXAEHUE B mpupone. Pusndeckue u
XUMUYECKue CBoicTBa xene3a. Okcuabl, Tuapokcuabl v conu xene3a (II) u
xenes3a (111), ux cocras, cBoiicTBa U MOJIydeHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE C oOpasllaMl METaNIOB W CIUIABOB, MX (PU3NYECKUMHU
CBOMCTBAMH, U3YUYEHHE pE3YyJbTaTOB KOPPO3UU METALIOB  (BO3MOXKHO
HCIIOJIb30BAaHUE BUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBHS OKCHAA
KaJbllMd U HATpHUs C BOJOM (BO3MOXKHO HCIOJIb30BAaHHE BHUICOMATEPUAIIOB),
HCCIIEAOBAHNE CBOMCTB KECTKOM BOJBI, IPOLIECCA TOPEHHUS KETIE3a B KUCIOPOAE
(BO3MOKHO MCIOJIb30BAHME BUJIEOMATEPUAJIOB), MPU3HAKOB IPOTEKAHUS
KAQUECTBEHHBIX PEaKIIMi HA MOHBI: MArHUS, KaJIbLKs, aJFOMAHUS, IMHKA, JKEJe3a
(1) wu xenesa (ll), meaum (Il), HaOmromeHWe ¥ ONHCAHHE IIPOIECCCOB
OKpalllMBaHUs IJIAMEHHM HWOHAMHU HATpus, Kalud W Kaiablus (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), HCCIEAOBaHUE aM(OTEpPHBIX CBOMCTB



TUJPOKCHIA ATIOMUHHS W THAPOKCUIA LIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX
3a1a4 1o TeMe « BaxxHenmue MeTauibl U UX COCIUHEHUS».

XUMHA U OKpPY/KaIOLIas cpeaa

BemectBa n marepuansl B MOBCEIHEBHOW KU3HM 4elioBeka. be3omacHoe
UCIOJIb30BaHME BEIIECTB U XUMUUYECKHUX peakiuii B ObITy. [lepBas momorib mpu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKPYKarollen cpeibl (MpeaeabHas J0MyCTUMas
KOHIIeHTpauus Bemiects, pgainee — [IJIK). Ponp xumum B pemieHuun
AKOJIOTUUECKHUX TTPOOIEM.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pas3IoB MaTEpUaNIOB (CTEKJIO, CIUIaBbl METAJIJIOB, MMOJIUMEPHbIE
MaTepHabl).

Mesxcnpeomemmnbnie ceasu

Peanmm3anus MeXnpeIMETHBIX CBS3€M IIPU M3YYEHHH XMMHUHU B 9 Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIMX €CTeCTBEHHO-HAYUYHBIX
NOHATUM, TAaK W TOHATHUM, SIBISIOMIMXCA CHUCTEMHBIMH JISl  OTACJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01mume ecTecTBEeHHO-HAYUYHbIC MMOHATHS: HAYYHbIN (DaKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHaliu3, CHUHTE3, KiIacCU(UKalUs, TEePUOAUYHOCTh, HAOJIOACHUE,
SKCIIEPUMEHT, MOJICIMPOBAHUE, WU3MEPEHHE, MOJENb, SIBJICHUE, MAPHUKOBBIN
a(dexT, TeXHOIOT U, MaTepralIbl.

dusnka: marepus, aroM, 3JJIEKTPOH, IMPOTOH, HEWUTPOH, HOH, HYKIHI,
M30TOIbl, PAAMOAKTUBHOCTh, MOJICKYJA, JJICKTPUUYECKUN 3apsijl, MPOBOJHHKH,
MOJIYTPOBOAHUKH, JHUAJICKTPUKU, (DOTORJIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHO€  COCTOSIHME  BEIECTBA, TIa3,  pacTBOp, pPacTBOPUMOCTb,
KpUCTA/UTMYECKass pemeTKa, CIUIaBbl, (PU3WYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: gorocunres, npixanue, ouochepa, 3xocucTeMa, MUHEPAITbHBIE
yI00peHUsI, MUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATE/IbHBIC BEILIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpadbl, TOPHbIE TOPOIBI,
TMOJIE3HBIE UCKOMAEMbIE, TOILUIUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4uHOCTHBIE pe3yJbTaThl OCBOCHHS IMPOrPaMMbl OCHOBHOI'O OOIIEro
o0pa30oBaHUsl JIOCTUTAIOTCS B XOA€ OOY4YEeHHsS] XMMHUU B €IMHCTBE y4EOHOW U
BOCIIUTATEJIbHOM  JIEATEIbHOCTH B  COOTBETCTBUM C  TPAJWLHOHHBIMHU
POCCUHMCKMUMU COLIMOKYJBTYPHBIMU U JAYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSAMH,
OPUHATHIMU B OOILECTBE MpPaBUJIAMU U HOPMAaMH MOBEIEHUS U CIIOCOOCTBYIOT
MpoIeccaM CaMOMO3HAHUS, CAMOPA3BUTHS U COLIMATM3AIUN 00 y4JaOIUXCA.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAKAOT TOTOBHOCTh  OOYyYaroOIIUXCs
PYKOBOJICTBOBAaTbCS CHCTEMOW IO3UTHBHBIX LIEHHOCTHBIX OPHEHTALMA U
paclIupeHne OMbITa IEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) mnaTpMOTHYECKOro BOCIIUTAHMSA

LHEHHOCTHOIO  OTHOWIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACJIEAUIO, NTOHUMAHUs 3HAYCHHUS XUMUYECKON
HayK{ B )KU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAAETh JOCTOBEPHOU
uHpopMaIel O TMEepeloBbIX JOCTHKEHHUSAX M OTKPBITHSIX MHPOBOM U
OT€YECTBEHHON XUMUH, 3aUHTEPECOBAHHOCTH B HAy4YHbIX 3HAaHUAX 00
yCTpOWCTBE MUpPa U OOIIECTBA;

2) rpakIaHCKOTr0 BOCTIUTAHUS

MPEJICTABIICHUS O COIMAIbHBIX HOPMax M MpPaBWIIaX MEXIMYHOCTHBIX
OTHOLIEHMI B  KOJUIEKTHMBE, KOMMYHUKATHBHOW  KOMIIETEHTHOCTH B
OOILIECTBEHHO TMOJIE3HOM, y4yeOHOMCCIEA0BATENbCKOM, TBOPUYECKOW M JIPYrHX
BUJAX JESATENbHOCTH, TOTOBHOCTU K Pa3HOOOPA3HONW COBMECTHOM NIESITEILHOCTU
MIPU BBITIOJIHEHUH Y4€OHBIX, IO3HABATEIbHBIX 33714, BHITOJHEHUN XUMHUYECKUX
SKCIIEPUMEHTOB,  CO3JaHMM  Y4eOHbIX  IPOEKTOB,  CTPEMJIEHHS K
B3aMMOIIOHUMAHUIO W  B3aUMOIIOMOIIM B  Mporecce JTol  y4eOHOU
JESITENIbHOCTH, TOTOBHOCTU OLICHMBAaTh CBOE IOBEJIEHUE U IOCTYIKHU CBOUX
TOBApUILIEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCTIEACTBUNA MOCTYIKOB;

3) HEHHOCTH HAYYHOT O MO3HAHUSL:

MHUPOBO33PEHUYECKUE MPEACTABICHHUS O BEIIECTBE U XUMHUYECKON PEaKIIH,
COOTBETCTBYIOILIE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U COCTABISAIOLINE
OCHOBY JJI1 IOHUMAaHUS CYLIHOCTH HAyYHON KapTUHBI MUpPa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPHUPOJBI, B3aHMOCBS34X 4YEJIOBEKA C
MIPUPOHOU CPEOU, O POJIU XMMHUH B MO3HAHUM STHX 3aKOHOMEPHOCTEM;



MO3HABATEJIbHbIE MOTHBBI, HAIlPABJICHHbIC HA IMOJIyYE€HHUE HOBBIX 3HAHUUI
0 XUMHUHU, HEOOXOAMMBIE ISl OOBSICHEHMs] HAOII0JAaeMbIX NPOLECCOB U
SABJICHUW, IMO3HABATEIHbHON, MH(POPMALMOHHON M YUTATEIbCKOW KYJIbTYpHI, B
TOM YHCJIE HABBIKOB CaMOCTOSATEIbHOM pabOThl C YYEOHBIMH TEKCTaMHU,
CIPAaBOYHOM  JIMTEPATYpOH, JOCTYNHBIMH  TEXHUYECKUMHU  CPEIACTBAMU
UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEHHMIO W TO3HAHUIO, JIFOOO3HATEITHLHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K  CamMOOOpa3oBaHUIO, TMPOEKTHOM M  HCCIEA0BATENbCKOM
NESITENbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBJIECHHOCTHU M YPOBHS OOY4YEHUS B
JlabHEHNIIIeM;

4) popMupoOBaHNUA KYJIHTYPbI 310POBbSI:

OCO3HAaHNE LIEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOILIECHHS K CBOEMY
3]I0pOBbIO, YCTAHOBKHU Ha 37I0POBBIM 00pa3 >KM3HU, OCO3HAHUE IMOCIEICTBUA U
HENPUATUE BPEOHBIX MPUBBIYEK (YHOTPEOJEHUS aJKOrojisi, HApKOTHUKOB,
KypeHHs), HEOOXOAMMOCTH COOJIOACHUS NIpaBWI  O€30IIACHOCTH  IpHU
O0palIeHNH ¢ XUMUYECKMMHU BEILIECTBAMH B OBITY U pEaJIbHOM JKU3HH;

5) TpynoBoro BocniuTaHusi:

MHTEpEC K MPAKTHUECKOMY HM3y4EHHUIO mpodeccuit U Tpyaa pa3iuyHOro
pona, yBaKEHUE K TPYAY U pe3yJibTaTaM TPYAOBOU IEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NMPUMEHEHHUs MPEAMETHBIX 3HAHUW MO XUMHUHU, OCO3HAHHBIA BHIOOD
WHIUBUYaJTbHOM  TPACKTOPUU MPOJODKEHHS 00pa3oBaHHsi €  Y4ETOM
JUYHOCTHBIX UHTEPECOB U CITOCOOHOCTH K XMMHUH, OOLIECTBEHHBIX UHTEPECOB U
noTpeOdHoCTel, ycmemHon mnpodecCuOHaNbHOU JESTENPHOCTH W Pa3BUTHUSA
HEOOXOJMMbIX YMEHHM, TOTOBHOCTh aJalTHPOBAThCA B MNpo(deccruoHaIbHOM
cpene;

6) PKO0JI0rH4eCcKOro BOCIIHTAHHUS:

HKOJIOTMYECKHU 11e1ec000pa3HOe OTHOIIEHUE K MPUPOJIE KaK HUCTOYHUKY
KU3HHU Ha 3eMJie, OCHOBE €€ CYILECTBOBAaHUS, TOHMMAHUE LIEHHOCTH 310POBOIO
u Oe3omacHoro odpasa *KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
bu3nUecCKOMyY U MICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIOJCHUS
nmpaBujl 0€30MaCHOTO TMOBEICHUS NpU padoTe ¢ BEIIECTBAaMU, a TaKKe B
CUTYaLHsIX, YTPOXKAIOIINX 30POBBIO U JKU3HU JIFOJIEH;

CIIOCOOHOCTHU MPUMEHATH 3HAHUS, MTOJIy4aeMble TPU U3YUEHUN XUMUU, JJIS
pelIeHusT 3ajad, CBS3aHHBIX C OKPYXKAWOLIEW MPUPOAHOM Cpeaou, s
NOBBILIEHUSI YPOBHS 3KOJOTMYECKOW KYyJNbTYPbl, OCO3HAaHUSA TIJIOOATBLHOTO
XapakTepa SKOJOTMYECKUX MpoOJeM W MyTell uX peuieHus MOCPEeICTBOM
METOJIOB XUMHH, 3KOJOTMYECKOIO MBILIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM
B [103HABAaTEIbHOW, KOMMYHUKATUBHOU U COLUAIBHOMN ITPAKTUKE.



METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe meTanpeaMETHBIX pE3YIbTaTOB BBIACISIOT 3HAYMMBbIC IS
dbopMUpOBaHUS MHPOBO33PEHUS OOIICHAYYHbIE TOHATUSA (3aKOH, TEOpHs,
OPUHIMI, TUNOoTe3a, (GakT, CUCTeMa, NPOLECC, AKCIEPUMEHT U JPYroe.),
KOTOPbIE€ HCIIOJIb3YIOTCS B €CTECTBEHHO-HAyYHBIX YUE€OHBIX MpeAMeTax u
NO3BOJISIIOT HA OCHOBE 3HAHMM M3 H3THX NpeaIMeToB  (opMHUpOBATH
NpEACTaBJICHUE O IEJIOCTHOM HAay4dyHOM KapTUHE MHUpPA, U YHUBEpPCAJbHbBIC
yuyeOHble JeWcTBUs (TMO3HaBaTElNbHbIE, KOMMYHUKATHUBHBIE, PETrYyJISTHUBHBIC),
KOTOpble 00€ecrneyrnBaloT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEILHOMY
MJIAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHON AESITEIbHOCTH.

Ilo3naBare/ibHbIE YHHBEpPCAJbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBrblie 1oruyeckue JeHCTBUA:

YMEHHS KCIIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIJICHUS NP OCBOCHUU
3HAHUMN: PaCKPHIBATh CMBICI XUMUYECKUX MOHATHH (BBIACIATh UX XapaKTePHbIC
MIPU3HAKH, YCTaHABIIMBATh B3aMMOCBS3b C IPYTUMU MOHATHIMU), UCIOJIb30BAThH
MOHSTHS JJIsl OOBSICHEHUS OTACIbHBIX (DaKTOB U SIBICHUM, BRIOUPATh OCHOBAHUS
U KpUTepuH il KiIacCU(PUKAIUM XUMHUYECKUX BEIIECTB M XUMHUYECKHX
peaKiuii, yCTaHaBJIMBATh MPUYHMHHO-CICACTBEHHBIE CBA3U MEXIy OOBEKTaMu
U3Y4YEHUs, CTPOUTH JIOTMUECKUE pACCYKJEHUs (MHAYKTUBHBIEC, AETYKTHUBHBIE,
10 aHAJIOTUN), 1€JIaTh BBIBOJBI U 3aKIIOUECHMUS;

YMEHHE TMPUMEHSITh B MPOIECCe IO3HAHUS TOHATUS (MIPEAMETHBIC U
METanpeMETHbIE), CUMBOJMYECKHE (3HAKOBBIE) MOJIEIM, HCIOJIb3yeMbIE B
XUMUH, TPeoOpa3oBbIBATh IMHUPOKO MPUMEHSEMbIE B XHUMHH MOJCIbHbBIE
IPEJICTABIICHUS — XUMHUYECKHI 3HaK (CUMBOJI 3JIeMEHTa), XUMHUUeckast hopMyra
U ypaBHEHHE XMMHUYECKOM peakuuu — MpHU PEIICHUH y4eOHO-TT03HABATEIbHbBIX
3aja4, C y4ETOM OTUX MOJEIbHBIX MPEJACTAaBICHUN  BBIABIATH H
XapaKkTepu30BaTh  CYIIECTBEHHbIE MPHU3HAKK  HM3y4aeMbIX OOBEKTOB  —
XUMUYECKAX BEMIECTB W  XHMHYECKHUX  PEaKIHil, BBIABIATH  OOIIHE
3aKOHOMEpPHOCTH, MPUYUHHO-CJIEJICTBEHHBIC CBSI3M W TPOTUBOpEYHUS B
U3Y4aeMbIX MPOIECCaX U SIBICHUSIX.

Bba3oBble ucciienoBare/ibcKue AeiCTBHA:

YMEHHUE MCIOJIb30BaTh IIOCTABJICHHBIE BOIPOCHI B KAYE€CTBE MHCTPYMEHTA
MO3HAHUA, a TaKK€ B KAuyeCTBE OCHOBBI M1 (DOPMUPOBAHMSI THUIOTE3BI MO
IIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHII;

NPUOOPETEHHUE OMbITA MO IUIAHUPOBAHUIO, OPraHU3alMd U TMPOBEACHHIO
YYEHUYECKUX SKCIEPUMEHTOB, yMEHHME HaOM0JaTh 3a XOJ0M IIpolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATH €r0 PE3ynbTar, (HOpMyIupoBaTh 0000IIEHNS



Y BBIBOJIbI M0 pe3yJbTaTaM IMPOBEAEHHOIO OMNbITA, UCCIEAOBAaHUS, COCTABIATh
OTYET O MpoJIeTaHHON padoTe.

Pabora ¢ undopmanmei:

YMEHHE BbIOMpATh, AHATU3UPOBATh W HHTEPHPETUPOBATH WH(OpPMALIMIO
pa3NuyHBIX BHJIOB U (OpM MpEACTaBICHUS, IOJIYy4aeMyl0 U3 pa3HbIX
UCTOYHUKOB (HAay4yHO-TIOMYJISIpHAsl JIMTEepaTypa XUMHUYECKOTO COAEp>KaHUs,
CHpaBOYHbIE TMOCOOMS, pecypchl IHTepHeTa), KpUTHYECKH OLEHUBATh
IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHUE MPUMEHATh PA3IMYHbIE METOJIbI U 3alPOChl MPHU MOUCKE U 0TOOpE
uH(GOpMAIIMU U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAUMBIX AJISi BBIIIOJHEHHUS
y4eOHBIX U NTO3HABATEILHBIX 33/1a4 ONpPeNeNEHHOr0 TUIa, TPUOOPETEHHUE ONbITa
B 00JIaCTU MCHOJb30BaHUsI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
OBJIAJICHUE KYJbTYPOl AKTUBHOI'O MCIIOJIb30BAHUS PA3JIMYHBIX ITOMCKOBBIX
CHCTEM, CaMOCTOATEIHHO BHIOMpATh ONTHUMAIBHYIO (OPMY MpEICTaBICHUS
uH(pOpMaIMU U WUTIOCTPUPOBATh pEIIaeMble 33aJaul HECIOXKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu hopmMamu rpaduku U ©X KOMOWHAIUSIMU;

YMEHHE UCHOJb30BaTh W aHAIM3HPOBaTh B Ipolecce Yy4yeOHOU U
UCCJIEIOBATENbCKON NEeATENbHOCTH uH(pOpMaIuIo 0 BIIUSIHUU
IPOMBIIIEHHOCTH, CEJIbCKOTO XO3fAWCTBA M TpaHCIOpPTAa Ha COCTOSHUE
OKpY>Karoler MPUPOIHON CPEIbI.

KoMMyHHKAaTHBHBIC YHUBEPCAIbHbIC y4eOHbIC 1eCTBHUSA:

YMEHMS 3a/1aBaTh BOINPOCHl (B Xole auaiora u (WiaM) AUCKYCCHUHU) IO
cyuiecTBy oOcyxaaeMoil Tembl, (HOpMYyIUPOBAaTH CBOM  MPEIJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a1a4H;

YMEHUSA TMPEACTABIATh IOJIYYEHHBIC PE3yJbTaThl IO3HABATEIbHOM
NESATENbHOCTH B YCTHBIX M NMCBMEHHBIX TEKCTaX; JeNaTh IPE3CHTALUIO
pE3yNbTATOB  BBIMOJHEHUS XHUMHUYECKOrO0 JKclepuMeHTa (1abopaTopHOro
OIIbITa, JTa0OpaTOPHOU PabOTHI MO MCCIICAOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
MIPOCKTA);

YMEHHUSI y4e€OHOTO COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIFHOM W  MCCIEAOBATENIbCKOW  JIESITEIbHOCTH MPU  PEIICHUU
BO3HHUKAIOLIUX MpoOJeM Ha OCHOBE yuéTa OOLIMX MHTEPECOB U COIJIACOBAHMUS
no3unuii  (00CyXkaeHus, OOMEH MHEHHMSIMH, «MO3IOBBIE  IITYPMBI»,
KOOpAMHAIMS COBMECTHBIX JEHCTBHI, OIPENEIICHUE KPUTEPUEB IO OLIEHKE
KaueCTBa BBITIOJIHEHHOUN paOOThI U APYTHE).

PeryasiTuBHbIC YHUBEpCaIbHbIE YUeOHbIE 1eiiCTBHA:

YMEHHUE CaMOCTOSTEJIBHO ONPEAEIATh LENN JAESITEIbHOCTH, INIAHUPOBATD,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MIPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO



JesTENbHOCTD, BBIOMpaTh HanboJiee 3(hPeKTUBHBIE CITIOCOOBI pelIeHUsT Y4eOHbBIX
U TI03HABATEIBHBIX 3a/1a4, CAMOCTOATENIBHO COCTABJIATh WM KOPPEKTUPOBATH
MPEVIOKEHHBIA aJNTOPUTM JCUCTBUUA NPH BBINOJHEHHHM 33aJaHUM C Y4ETOM
MOJIyYE€HHUSI HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTaxX — BEILECTBAX M PEAKIUSAX,
OLICHMBAaTh COOTBETCTBHE IOJYYEHHOIO PE3YNbTaTa 3asBJICHHON LIEJIH, YMEHHE
UCIOJIb30BaTh M AHAJIM3UPOBATh KOHTEKCTHI, NpEJJaraéMble B YCIOBHUH
3aJaHUM.
MHNPEAMETHBIE PE3YJIBTATBI
B cocraBe mnpenMeTHBIX pPe3ydbTaTOB IO OCBOCHHUIO O0S3aTEILHOIO
COJZIEpaHMsI, YCTAHOBJIEHHOTO JaHHOM (QenepaibHO paboueil mporpaMmMmoii,
BBIJICJISIFOT: OCBOEHHBIE 00YYarOIIMMHCS HAYYHBIE 3HAHUS, YMEHUS U CIOCOOBI
NEUCTBUM, BHABl JEATEIBHOCTH 1O TMOJIYYEHUIO HOBOI'O 3HAHHUS, €ro
UHTEpIpETaluy, IpeoOpa3oBaHUI0 U NMPUMEHEHHMIO B Pa3IMYHbIX Y4EOHBIX U
HOBBIX CUTYAaLHSIX.

K koHmy oOyueHus B 8 KJiacce mpeaMETHBIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXXaTh C(HOPMHUPOBAHHOCTH y OO yJAIOLIUXCS YMEHHIA:

e pacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHSATUNA: aTOM, MOJIEKYJIa,
XUMHUYECKUN 3JIEMEHT, MTPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOIHAS M HEOTHOPOIHAs), BAJIECHTHOCTh, OTHOCUTENIbHASI aTOMHAas
U MOJIEKYyJIIpHasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JIOJII XHMHMYECKOrO 3JIEMEHTa B COEIWHEHHH,
MOJISIPHBIN 00BEM, OKCH/I, KHMCJIOTA, OCHOBAaHMUE, COJIb,
ANEKTPOOTPULIATEIILHOCTh, CTEIIEHb OKUCJIEHHS, XUMHUYECKasl peaKUus,
KJIacCU(UKAIUS PeaKUii: peakllui COSAUHEHUS, PEAKIIUN PA3I0KEHUS,
pEeaKIMM 3aMEIEHUs, pPeakuMu OOMEHa, 3K30- M JHIOTEPMHYECKHE
peaKInu, TEIIoBOM 3P GIEKT peakiuu, IIpo aToMa, HIEKTPOHHBIN CIIOH
aToMa, AaTOMHas OpOuTanb, pajguyC aroMa, XUMUYECKas CB3b,
NOJISIpHAsT M HEMNOJIIpHAs KOBAJICHTHAs CBA3b, HWOHHAs CBs3b, HOH,
KaTUOH, AaHMOH, pPacTBOpP, MaccoBas JOJs BellecTBa (IIPOLEHTHAs
KOHIICHTpAI|s1) B pacTBOPE;

e WJUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHYECKUX IOHSITHUH H
IIPUMEHSATH 3TU IOHATHS IIPU ONMCAHUM BEIIECTB U UX IIPEBPALLICHUI;

e HCIOJb30BaTh XHMMHYECKYI0 CHMBOJIMKY JJII COCTaBJIEHUS (POpMyI
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENEsITh  BAICHTHOCTh aTOMOB  JJIEMEHTOB B OMHapHBIX
COCIMHEHHUAX, CTENEeHb OKUCIEHUS DJEMEHTOB B  OMHApHBIX
COCIMHEHUAX, MPUHAIIEKHOCTh BELIECTB K ONPEAEIEHHOMY KIIACCy



coelMHEHUM mo ¢dopMysiaM, BUJ XUMHUYECKON CBS3U (KOBaJEHTHAs U
MOHHAs) B HEOPTaHUUYECKUX COCTUHEHUSIX;

packpbiBaTh cMbIci l[lepmoamueckoro 3akona J[. WM. Menneneena:
JIEMOHCTPUPOBATh MOHUMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIIEMEHTOB OT UX MojoxeHus B [lepuoaunueckoii cucreme,
3aKOHOB COXPaHEHHUs MacChl BEIIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTraapo;

OMHCHIBATh M XapakTepu3oBaTh TabmuuHyro Gopmy Ilepuognyeckoi
CUCTEMbl XHMHUYECKMX DJIEMEHTOB: pa3jiMyaTh TMOHATHUS «IJIaBHAs
noarpynmna (A-rpynmna)» u «mobounas noarpynna (b-rpynmna)», mansie
1 OOoJIbIlIME MEePUO/bl, COOTHOCUTh 0003HAUEHHUSI, KOTOPhIE UMEIOTCS B
tabmmuie «llepmomuueckas cucrema xummueckux siemeHToB J[. U
MeHneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX DHJIEMEHTOB (COCTaB M 3apsAll sApa, oO0lIee YHUCIIOo
AJIEKTPOHOB U PACHPEICIICHUE UX IO AICKTPOHHBIM CJIOSIM);
KJIacCU(UUUPOBATh  XUMUYECKHE  DJIEMEHTHI,  HEOPraHUYECKHe
BEILIECTBA, XUMUUYECKUE PEaKIUu (10 YHUCIY U COCTaBY Y4aCTBYIOIIUX B
PEaKIMy BEIECTB, MO TeIIOBOMY d(PdeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB
pa3IUYHBIX  KJIAacCOB,  TOATBEpXKAash  OMHCaHWE  MPUMEPAMH
MOJIEKYJISIPHBIX YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHIA;
MPOTHO3UPOBATh  CBOMCTBA BEIIECTB B  3aBUCHMOCTH OT HUX
KaueCTBEHHOI'O COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XHUMHUYECKHUX
MIPEBpaICHUN B Pa3JINUHbBIX YCIOBUSIX;

BBIYUCIIATh OTHOCUTEIIbHYIO MOJEKYJISPHYIO W MOJSPHYKO MAaccChl
BEIIECTB, MAaCCOBYIO [IOJI0 XHMHYECKOTO JJeMeHTa 1o GdopMmyse
COCIMHEHUS, MAacCOBYKO JOJIIO BELIECTBA B pPAacTBOPE, IMPOBOIUTH
pPacy€Thl MO YpaBHEHUIO XUMUYECKOU peaKIuu;

IIPUMEHSATh OCHOBHBIE OIEPAllMM MBICIUTEIIBHOW JEATEIIbHOCTH —
aHaIM3 M CHUHTE3, CpaBHEHUE, OO0O0OIlEeHUe, CUCTEMaTHU3AIIHIO,
KJIacCCU(UKAIUIO, BBISIBIICHUE MPUUYUHHO-CIICICTBEHHBIX CBSA3EH — st
M3Y4YEHHUS] CBOWCTB BEIIECTB M XMMHYECKHX PEAaKUUW, €CTECTBEHHO-
Hay4YHble  METOAbl  TO3HAHMS —  HAOMIOJCHUE, HU3MEpPEHHUE,
MOJEINPOBAHUE, IKCIIEPUMEHT (pEAIbHBIA U MBICIICHHBIN );

CI€AOBaTh IMpaBWwiaM TMOJB30BAaHUS XMMHUYECKOM TMOCYIOM U
nabopaTopHbIM O00OpPYAOBaHUEM, a TaKXKe MpaBWiaM OOpaIlIeHUs C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUMSIMU 110 BBIIOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJY4YCHUI0O U COOMPAHUIO



K

ra3zoo0pa3HbIX BEHIECTB (BOAOpOAA W KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOpPOB C  ONPEACIHEHHOW MAacCOBOM  JOJIEM PacTBOPEHHOTO
BEILIECTBA, IJIAHUPOBATh M MPOBOAUTH XUMHUYECKHE SKCIEPUMEHTHI IO
pacrno3HaBaHUIO PACTBOPOB IIEJIOYEH M  KHCIOT C TOMOUIBIO
WHIUKATOPOB (JTakMyc, heHoNBTaNeuH, METUIOPAHK U IPYTHE).

KOHIly 00y4yeHusi B 9 KJjiacce NpeIMETHbIE pe3yJbTaThl Ha 0a30BOM

yYpOBHE JIOJHKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y 00 yUAIOIIMXCS YMEHUM:

PacKpbIBaTh CMBIC OCHOBHBIX XHUMHUUYECKUX TOHSATUM: XUMUYECKHUI
AJIEMEHT, aTOM, MOJICKYJia, MUOH, KaTHMOH, aHWUOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEILIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKUCJIEHUS, XUMHYECKas peaklUus, XUMHUYECKass CBfA3b, TEIIOBOM
a3 deKT peakiuu, MOJb, MOJSPHBIM O0BEM, PacTBOpP, JJIEKTPOIUTHI,
HE3JIEKTPOJIUTBL, SJIEKTPOJIUTUYECKAs JUCCOLMALINS, PEAKIIMU NOHHOTO
oOMeHa, KaTalu3aTrop, XUMHUYECKOE paBHOBecHE, OOpaTUMbIE U
HeoOpaTUMBbIE PEaKINH, OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIC PEaKIIHH,
OKUCIIUTENb, BOCCTAHOBUTEIIb, OKHCIEHWE MW  BOCCTAaHOBJICHUE,
ajytoTpornusi, amM@OTepHOCTh, XUMHUUECKas CBI3b (KOBaJCHTHas,
WOHHAs, MeETaUIMYecKasi), KpHUCTAUIMYECKass pemeérka, KOoppo3us
METAJUIOB, CIUIaBbI, CKOPOCTh XUMHUUYECKOM peakluu, MpeaesibHO
nonyctumas konueHtpausa [IJIK Bemiectna;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHATHI H
MIPUMEHSITh 3TU TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBpaIlCHHII;
WCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY [IJIi COCTaBlieHUs] (hopmyn
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHHS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX Pa3JIU4YHOrO COCTaBAa, MHPHUHAMJIC)KHOCTD
BEUIECTB K ONpPEAENEHHOMY KJIACCy COEAMHEHUN 1o (opmyliam, BH]
XUMUYECKON CBsI3W  (KOBaJ€HTHAs, WOHHAs, MeETaInuecKas) B
HEOPraHUYECKUX COCIUHEHUSX, 3apsl MOHA 10 XUMHUYEeCKoh (Gopmyie,
XapaKkTep Cpeabl B BOAHBIX PAacTBOPAaX HEOPraHUYECKUX COEAUHEHH,
TUT KPUCTATUIMYECKON pEelIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbici Ilepuognueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMMAHUE: OMHUCHIBATH M XapaKTepu30BaTh
tabmmunyro popmy [leproaudeckoil CHCTEMbI XUMHUYECKHUX 3JIEMEHTOB:
pa3nuyarh MOHATHUS «JIaBHas noArpynna (A-rpynmna)» u «noOodHas
noarpynna (b-rpynma)», manbie U OOJbIIME TEPUOJBI, COOTHOCUTH
0003HAUCHMS, KOTOpPhIE MMEIOTCA B INEPHOJMYECKON Tabmuie, ¢
YUCJIOBBIMM  XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB XMMHUYECKHX



AJIEMEHTOB (COCTaB W 3apsii fA/pa, OOIIee YHCIO DJIEKTPOHOB U
pacripeiefieHMe HX IO 3JIEKTPOHHBIM CJIOSM), OOBSCHATH 0OIIMe
3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB JIEMEHTOB U WX COCAMHEHHH B
npeaenax MajbIX MEePHOAOB M TIaBHBIX MOATPYII ¢ YIETOM CTPOCHHS
UX aTOMOB;

KIaccuPUIMPOBaTh ~ XMMUYECKHME  DJIEMEHTBI,  HEOPraHWYECKUe
BEIIECTBA, XUMUYECKHE PEeaklUU (IT0 YUCTY U COCTaBy YUacTBYIOIIUX B
pEaKIMK BEIIECTB, MO TETUIOBOMY 3(PQEKTy, M0 M3MEHEHHUIO CTereHeH
OKHCIICHUS] XUMUYECKUX JICMEHTOB);

XapaKTepHu30BaTh (OMUCHIBATH) OOIIME U CleHU(DUUECKUE XUMHUUECKUE
CBOMCTBA MPOCTBIX U CJIOXHBIX BEUIECTB, MOJATBEPXK/as OMUCAHUE
npUMepaMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHHM COOTBETCTBYIOLIUX
XUMUYECKUX PEaKIIHil;

COCTaBJISITh ypPAaBHEHUS DJICKTPOIUTUYECKOW IHUCCOIHMAIMA KHUCIOT,
IIEJIOYEd M COJIEH, IOJIHBIE M COKPAIIEHHBIE YPaBHEHHS PEAKLIHAN
MOHHOTO  OOMEHa, ypaBHEHHUs  pPEaklMi,  MOITBEP)KIAIOIINX
CYIIECTBOBAHNE T€HETUYECKON CBSI3M MEXY BEIIECTBAMU Pa3IMUHBIX
KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIIHA
MOCPENICTBOM COCTABJICHHS DJIEKTPOHHOTO OaaHca ITHX PeaKIlnii;
IPOrHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTU OT UX CTPOCHUS,
BO3MOYKHOCTH TPOTEKAHUS XMMHUYECKUX TPEBPAIICHUN B Pa3ITMUHBIX
YCIOBHSIX;

BBIUNCIISITh OTHOCHUTEIBHYIO MOJEKYJISIPHYI0O U MOJSPHYIO MaccChl
BEIECTB, MAacCOBYIO JIOJI0 XHMMHMUYECKOro 73JeMeHTa mo ¢dopmyse
COCAMHEHMS, MacCOBYIO JOJIO BEIIeCTBA B pPacTBOpE, MPOBOAUTH
pacué€Thl MO0 YPABHEHUIO XUMUYECKON peaKIlnu;

coOnrofaTh MpaBWIa [OJb30BAHMS  XUMHUYECKOM MOCYIOH U
nabopaTopHbiM O0OPYJOBaHUEM, a TaKXe IMpaBuia oOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBINOJTHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOMYYEHHIO U COOUpPAHHUIO
ra3o00pa3HbIX BEHIECTB (AMMHUAKa U YIJIEKUCIIOTO rasa);

OPOBOJUTh pPEaKIMH, TOATBEPKAAIOIMINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIECTB: pPACIO3HABATh ONBITHBIM MYTEM  XJIOPUI-,
Opomuna-, wuoaua-, kapbonar-, docdar-, cuaMkar-, cyibdar-,
THJIPOKCHU/I-MOHBI, KATHOHBI aMMOHHUSI U MOHBI M3YYCHHBIX METAJUIOB,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;



e IPUMEHATH OCHOBHBIE OIEpPAlMA MBICIUTEILHON NEATEIbHOCTH —
aHalu3 M CHUHTE3, CpaBHEHUE, 0000IIeHue, CUCTEeMaTU3aluIo,
BBISIBJICHUE MPUYUHHO-CIIEICTBEHHBIX CBSI3€W — U1 U3yYEHUs CBOMCTB
BEUIECTB M XUMHUYECKHX PEaKIMil, €CTECTBEHHO-HAyYHbIE METOMbI
NO3HaHUSI — HAOJIOJEHUE, U3MEPEHHE, MOJIEIMPOBAHNE, HKCIIEPUMEHT
(peanbHBINA U MBICTICHHBIN).



TEMATHNYECKOE IINTAHUPOBAHUE

8 KIIACC
KoauyecTBo uacoB
Ne HaumeHnoBanue pa3nenon DJIeKTPOHHBIE (LM poBbIe)
KonTtpoJbHbie IIpakTnyeckue
n/n H TeM MPOorpamMmbl Bcero oOpa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznea 1. [lepBoHayajibHble XMMUYECKHE TOHATHS
XuMus — BakHas o0J1IacTh
1.1 eCTeCTBO3HaHVI/I o 5 2 https://m.edsoo.ru/YNVJIX660G
MIPAKTUYCCKOM
ESITENHLHOCTH YEI0BEKA
BemecTtBa €CKHe
12 HICCTEA T XHMITHECH 15 1 https://m.eds00.r/ONNXR1VFQ
peaxkuu
Wroro no pazneny 20
Pa3nen 2. BaxkHeluue npeacTaBuTe/ 1M HEOPraHUYECKNX BELECTB
B .K .
2.1 OIAYR. RUCIOPOI 6 https://m.eds00.r/DSBORTY30
ITonsarue 00 okcugax
B !
2.2 OAOPOI. HIOHATHE O 8 1 https://m.edso0.ru/5D61JZ6PS
KHCJIOTaX U COMSIX
Boga. P I
2.3 ORa. TaCTBOPEL. LIOMATHE 5 1 1 https://m.edsoo.ru/M1315KJBM
00 OCHOBaHHUIX
OCHOBHEBIE KIaCCHI
24 HEOPraHUYEeCKUX 11 1 1 https://m.edso0.ru/0TSASMOWT
COeqVHEeHNI
Wroro no pazneny 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

Paspnea 3. llepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 3iemMeHToB /[. U. Menaeneea. CTpoenne aToMOB.

Xumuueckas cB3b. OKHCJINTEIbHO-BOCCTAHOBHTEJIbHbBIE P€aKkuuu

[leproanyeckuii 3aK0H 1
Ilepnonnueckas cucrema

3.1 XHMHUYECKUX 3JIeMEHTOB /JI. 7 https://m.edsoo.ru/TCBJBVWFZ
N. MenneneeBa. CtpoeHue
aToMa
XHUMHUYECKAS CBSI3b.
0 -
3.2 FHETHTEIRO 8 https://m.edso0.ru/FEAOABDPE
BOCCTaHOBUTEIbHbBIE
peakuuu
Uroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
Pe3epBHOE Bpems 3 https://m.edso0.ru/KQBD02J69
OBUIEE KOJIMYECTBO YACOB 68

I10 [IPOTPAMME



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

9 KJIACC

KoaunuecTBo yacoB

Ne HaumeHoBaHue pa3iesioB U TeM DJieKTpOoHHbIE (LM poBbIe)
Konrpoasbnsie | IlpakTnueckue
n/n NPOrpaMMmbl Bcero oOpa3oBaTesibHbIE Pecypchl
padoThI padoThI
Pa3nen 1. BemecTBO H XMMHU4YECKHE PeaKIMH
[ToBTOpeHuE U yriydieHue 3SHaHUH
1.1 P Yo 5 1 https://m.edso0.(W/EQETUT35Z
OCHOBHBIX Pa3/iesIoB Kypca 8 kiacca
O
1.2 CHOBHBIC SAROHOMEPHOCTH 4 https://m.eds00.ru/AFNALWG7U
XUMHUYECKUX pEaKINil
DIIEKTPOJIMTHYECKA ccoyanus.
1.3 P e AMECOMIARI 8 1 1 https://m.eds00.ru/KODUR50VV
XVWMHUYECKHUE PEAKLIMHU B PACTBOpAX
Uroro no pazneny 17
Pa3znen 2. HemeTa/JIbI M KX COeTMHEHUS
OO0mas xapakTeprucTuKa ecK
2.1 TS, XAPAKTEPHOTIIC XUMUHCCIHX 4 1 https://m.eds00.ru/ZTN1F700I
aneMeHToB VIIA-rpynnel. ['anorens
OO6m1ast XapakTepUCTHKA XUMUYECKUX
2.2 snemenToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COEIUHECHUS
OO0mras xapakTepycTHKa XUMHUY €CKUX
2.3 anemeHToB VA-rpynmsl. A3or, hocdop 7 1 https://m.edso0.ru/VOXDOUX2S
U UX COCIMHEHUS
OO6mast XxapakTeprCTHKA XUMUYECKHUX
24 anemeHToB |VA-rpynnsl. Yriaepon u 8 1 2 https://m.eds00.ru/JPJ200VJIX
KPEMHUI U UX COCTUHECHUS



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

Uroro no pazneny

25

Pa3zgea 3. Mera/lIbI M UX cOeIMHECHUSA

3.1 OO01111e CBOMCTBA METAIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxuelimmme MeTajisl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/EFKQOW9HZI
Hroro no pasaeny 20
Pa3znen 4. XuMus u okpy:Kamwmas cpeaa
B
4.1 CHICCTRA 1 MATCPHATIRT B KHSHH 3 https://m.edso0.ru/TENBWEF7Y
YeJIOBEKa
Hroro no pazueiy 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FY5RY75R9
OBLIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



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

ITIOYPOYHOE IINTAHUPOBAHHME
8 KNIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacos

KonTpoJuann
Bcero P
ble padoThI

IpakTUyeckn
e padoThbI

Jara
U3Y4YeHUH

DJIeKTPOHHBIE UG poBbIE
oOpa3oBaTe/bHbIC peCypchl

[Ipenmer xumun. Poibs xumuun
B JKM3HHU 4yernoBeka. Tena u
BEILIECTBA

01.09-06.09

https://m.edsoo.ru/L62DS2CZR

IlonsTHE O METOMAX TTO3HAHMUS
B XUMHUH

01.09-6.09

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

[Ipaktuueckas padorta Ne 1
«[IpaBuna paboTsl B
nabopaTOpUU U IPUEMBI
obparieHus ¢ 1abopaTopHbIM
000pyIOBaHUEM

07.09-13.09

https://m.edsoo.ru/L5EW4353D

YucThle BELIECTBA U CMECH.
CriocoObl pa3esieHus cMecei

07.09-13.09

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

[IpakTueckas padorta Ne 2
«Paznenenne cmeceit (Ha
IIpUMEPE OYUCTKU TOBAPEHHOU
COJIN )»

14.09-20.09

https://m.edsoo.ru/K3LS5MCRY

ATOMBI U MOJICKYJIbI

14.09-20.09

https://m.edsoo.ru/BLS04WTB8

XUMHUYECKHUE dIIEMEHTEL. 3HAKU
(CMMBOJIBI) XUMUY ECKUX
3JIEMEHTOB

21.09-27.09

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

IIpocThie U COXKHBIE
BelllECTBA

21.09-27.09

https://m.edsoo.ru/DXJBSTJ95

ATOMHO-MOJIEKYJIIPHOE
y4eHue

28.09-04.10

https://m.edsoo.ru/AMOBJ30QZ5

10

3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB. XUMHUYECKAS
¢dbopmyna. BanenTHOCTD
ATOMOB XMMUYECKHUX
3JIEMEHTOB

28.09-04.10

https://m.edsoo.ru/IMC496FX6

11

OTtHOCHUTEbHAS aTOMHAs
macca. OTHOCUTEIIbHAS
MOJIEKYJIIpHas Macca

12.10-18.10

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas q0J1s1 XUMHYECKOT' 0
3JIeMEHTa B COeIUHCHUU

12.10-18.10

https://m.edsoo.ru/GHV580OMVE

13

KomuuectBo Berectsa. Modib.

MounsipHas Macca

19.10-25.10

https://m.edsoo.ru/368UNL5Y?2

14

dusnueckue U XUMAYECKUE
SIBJIEHUS. XUMHAYeECKas
peakuus

19.10-25.10

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3Haku u ycioBus
MPOTEKAHUST XUMUYECKUX
peakuuit

26.10-01.11

https://m.edsoo.ru/N6DVNJKQ5

16

3aKOH COXPAaHEHHUS MaCcChl
BelecTB. XUMHUYECKHUE
ypaBHEHUS

26.10-01.11

https://m.edsoo.ru/M8DS41HVM

17

Breraucnenus xomuu €CTBa,

02.11-08.11

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

MaccChl BEIIECTBA 110
YPaBHCHUAM XUMHUYCCKUX
peakiuit

18

Knaccugukanust XumMmudecknx
peaxuuii (coeuHEHMS,
pa3IoKEHMs, 3aMeIICHUS,
oOMeHa)

02.11-08.11

https://m.edso0.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHImkIoneancr. O0oo0menne u
CUCTEMATU3ALINS 3HAHUNA

09.11-15.11

https://m.edsoo.ru/P1WARH3AB

20

KonTtponbsnas pabora Nel no
TeMe «BemecTsa u
XUMHUYECKUE PEAKITUN

09.11-15.11

https://m.edsoo.ru/ON62SNERU

21

Anam3 KP. Boznyx — cmech
ra3zos. CocTtaB Bo3ayXxa.
Kucnopon — anemeHnr u
npoctoe BeuecTBo. O30H

23.11-29.11

https://m.edsoo.ru/XONONRN1P

22

duznueckne U XUMHUIECKUE
CBOMCTBa KHCIOpO/a (peakuu
OKHCIIEHUS, TOPEHHE).
[Tonstue 00 okcumax

23.11-29.11

https://m.edsoo.ru/FBS1JRKMB

23

Crioco06bI osryueHus
KHCIIOPO/a B JIA0OPaTOPHH U
MIPOMBIILIIEHHOCTH.
IIpumenenue kucnopoa

30.11-06.12

https://m.edsoo.ru/\VJWB6A2RD

24

Tennosoit 3pdext
XUMHUYECKON peaKiuH,

30.11-06.12

https://m.edsoo.ru/PNMKJZHKX



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

IIOHATUEC O TCPMOXUMHYCCKOM
YpPaBHCHUH, DK30- U
OHAOTCPMHUUYCCKUX PCAKIUAX

25

TonnuBo (HeTH, yrons u
MeTaH). 3arps3HeHHe BO3/1yXa,
CrocoOBbl ero MpeIoTBpaleHs

07.12-13.12

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

26

[IpakTueckas padorta Ne 3 o
teme «llosydaenue u
cobupaHue Kuciaopoza,
U3y4YeHUE ero CBOMCTBY

07.12-13.12

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

27

Bonopon — snemeHT u
IIPOCTOE BEILIECTBO.
Haxoxnenue B npupoze

14.12-20.12

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

28

duzrnyUecKre U XUMUYECKUE
CBOICTBa BOJIOPO/A.
[Ipumenenue Bogopoaa

14.12-20.12

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

29

IloHsiTHE O KMCIOTAaX U COJIAX

21.12-27.12

https://m.edsoo.ru/TMWNIVC43

30

Crioco0sI osryueHus
BOZIOpOZa B 1TabOpaTopuu

21.12-27.12

https://m.edso0.ru/C9TO9UCIP

31

[Tpaktuueckas pabota Ne 4 1o
teme «llomyuenue u
cobupaHue BOI0poaa,
U3yUEHHUE ero CBOWCTB»

28.12-03.01

https://m.edso00.ru/SS3WAX33K

32

MounsipHblil 00bEM ra3oB.
3akoH ABoraapo

28.12-03.01

https://m.eds00.ru/M3KSO10DQ

33

Beruucinenns oonéma,

11.01-17.01

https://m.edso0.ru/MXGOY304M



https://m.edsoo.ru/U5NY5UUW2
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

KOJIMUECTBA BEIECTBA Ia3a M0
€ro U3BECTHOMY KOJIMYECTBY
BELIECTBA U 00BEMY

34

Brruncaenns o05EMOB ra3oB
10 YPaBHEHHUIO PEaKIuy Ha
OCHOBE 3aKOHa 00BLEMHBIX
OTHOIIIEHHI Ta30B

11.01-17.01

https://m.eds00.ru/9TO8AXABY

35

dusndueckue U XUMHUYECKHE
CBOMCTBA BOJAEI

18.01-24.01

https://m.edsoo.ru/7AOGFZK4R

36

Cocras ocuoBanuii. [Toustue
00 MHMKAaTOpax

18.01-24.01

https://m.edsoo.ru/IXB2W6IVL

37

Bopna kak pacTBopuTENb.
Hacrimennbie u
HEHACHIIIIEHHBIEC PACTBOPHI.
MaccoBas 101 BEIeCTBa B
pacTBOpe

25.01-31.01

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTueckas padborta Ne 5 mo
teme «lIpurorosienue
pacTBOPOB € ONPEAECTEHHOU
MacCcOBOH goJiei
PacTBOPEHHOIO BEIIECTBA

25.01-31.01

https://m.edsoo.ru/MWXUKPAUOA

39

KonTtponbhas pabora Ne2 no
teme «Kucmopon. Bonopon.
Bona»

01.02-07.02

https://m.edsoo.ru/JM7935DRY

40

Anamu3 KP. Okcunpl: cocTas,
KJIacCH (PUKaIHs,
HOMEHKJIATypa

01.02-07.02

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



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

41

ITony4yenue n XumMu4ecKue
CBOMCTBA KUCIIOTHBIX,
OCHOBHBIX B aM(OTEPHBIX
OKCHJIOB

08.02-14.02

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

42

OcHoBaHUsA: COCTaB,
KJlaccu pukanus,
HOMEHKJIaTypa

08.02-14.02

https://m.edsoo.ru/5U397HU5C

43

HOHY‘-IGHI/IG U XUMHYCCKHUC
CBOMCTBa OCHOBaHUI

15.02-21.02

https://m.edsoo.ru/GD9A28ROE

44

Kucnotsr: cocras,
KJIacCH (PUKaLus,
HOMEHKJIATypa

15.02-21.02

https://m.edsoo.ru/Q6U4WEBKY7

45

ITony4yenue n XumMu4ecKre
CBOMCTBA KUCJIOT

01.03-07.03

https://m.edsoo.ru/Z2GCRN45W

46

Comu (cpennue):
HOMEHKJIaTypa, CIIOCOOBI
MOJTyYCHUS, XHMUYCCKHE
CBOMCTBA

01.03-07.03

https://m.edsoo.ru/JSNUIM9T]J

47

[IpakTueckas padora Ne 6.
PCH.ICHI/IG BKCHCpHMeHTaHBHBIX
3aja4 1o TeMe «OCHOBHBIE
KJIACCHI HEOPTaHUYECKUX
COEIMHECHUI

08.03-14.03

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

48

I'enetnueckast CBSI3b MEXIY
KJIacCaMHU HEOPraHWYeCKUX
COeIUHEHNN

08.03-14.03

https://m.edsoo.ru/YDS6ZRE31

49

O000111EHNE U

15.03-21.03

https://m.eds00.ru/STBUOEEYN



https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
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

cucTeMaTu3anysa 3HaHUuU

50

KonTtponbshas pabora Ne3 mo
TeMe "OCHOBHBIE KIIaCChl
HEOPraHWYECKUX COCTUHEHUIT"

15.03-21.03

https://m.edsoo.ru/AFA7IDULD

o1

Anam3 KP. [IepBrie monbITku
KJIaCCU(PMKALIUU XUMUYECKUX
anemeHToB. [lonsaTHe 0
rpyInax CXOAHBIX 3JIEMEHTOB

22.03-28.03

https://m.edsoo.ru/C0V3CC214

52

Ilepnonnueckuii 3aK0H U
[Tepuoguyeckas cucrema
XUMHYeCKux 3neMmerTos . U.
MenaeneeBa

22.03-28.03

https://m.edsoo.ru/X9F1NR3U8

53

Ilepuoasi, rpyIibl,
MOATPYIIIbI

29.03-04.04

https://m.edsoo.ru/NOMWWJIRXN

54

Crpoenue atomoB. CocraB
aTOMHBIX sep. M3oronsl

29.03-04.04

https://m.edsoo.ru/IMUDOMR5H

95

CrpoeHnue 371eKTPOHHBIX
000JI0YeK aTOMOB JJIEMEHTOB
[Tepuognueckoii cucremsr /1.
U. MenneneeBa

12.04-18.04

https://m.edsoo0.ru/T95YNV8B2

56

XapakTepucTuKa XMMHUYECKOT 0
3JIEMEHTA I10 €ro IOJIOKCHHIO
B [lepuoguueckoii cucreme /l.
. MenneneeBa

12.04-18.04

https://m.edsoo.ru/Y IP04OMDX

57

3nauenue [lepuoanueckoro
3aKOHA JUIS Pa3BUTHSI HAYKH U
npaktuku. /. 1. Mennenees

19.04-25.04

https://m.edso0.ru/SZD8XEQOP



https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
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

— Y4Y€HBIU, Meaaror u
rpakJIaHuH

58

0O06001eHne u
cUCTEMAaTHU3AalMA 3HAHUN

19.04-25.04

https://m.edsoo0.ru/ZCQTRP0O8Y

59

KonTtponbhas pabora Ned o
teme «CTpoeHue aToma.
XuMHyeckas CBS3b»

26.04-02.05

https://m.edsoo.ru/FTIZF99WE

60

Anams KP.
DNEKTPOOTPHUIIATETHHOCTD
ATOMOB XHMHYECKHX
DJIEMCHTOB

26.04-02.05

https://m.edsoo.ru/HZA110EDS8

61

HMonnasg xumMuueckas cBSI3b

03.05-09.05

https://m.edso0.ru/3SY1RJKVI

62

KoBanenTHas nossipHas
XMUMHYECKas CBA3b

03.05-09.05

https://m.edsoo.ru/EOL3MT2AE

63

KoBanenTtHas HenosnsipHas
XUMHYECKas CBA3b

10.05-16.05

https://m.edsoo.ru/9YVR3FUXI

64

Creredpb OKHUCIIEHUS

10.05-16.05

https://m.edso0.ru/RA6CVXM66

65

OKHCIUTEIBHO-
BOCCTAaHOBUTEIbHBIE PEAKIINH

17.05-23.05

https://m.edsoo.ru/ZXNCA7DOZ

66

OKHUCIIUTETN U
BOCCTAaHOBUTEIN

17.05-23.05

https://m.edsoo.ru/QPS46Z5PU

67

PezepBubiii ypok. O600menue
Y CHUCTeMaTH3alusl 3HAaHUM 110
teme «CTpoeHne aToma.
XUMHUYECKAs CBSI3bY

24.05-30.05

https://m.edsoo.ru/4ARH7M35NF

68

PesepBHbIii ypok. O6001meHNEe

24.05-30.05

https://m.edsoo.ru/7TDNRBZ948



https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
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

U cUCTeMaTu3alusa 3HaHUU

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68




9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacos

KourpoJuabunie
Bcero P
padoThI

IIpakTnuec
KHe
padoThI

Jlara
U3yYCHUs

DJieKTPpOoHHbIEe HU(pPOBbIE
oOpa3oBaTesibHbIE pecypchl

[Iepuonuueckuii 3aK0H.
Ilepuonnueckas cucrema

XHMHUYECKHUX 3J1eMeHTOB /1. .

Menneneena

01.09-06.09

https://m.edsoo.ru/ECRKA9OCAY

3aKOHOMEPHOCTH B
N3MEHEHUU CBOICTB
XUMHUYECKUX 3JIEMEHTOB
IIEPBBIX TPEX NIEPUOJOB

01.09-6.09

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus u
HOMEHKJIATypa
HEOPTaHMYECKUX BEIIECTB

07.09-13.09

https://m.edsoo.ru/MWTO1WRA20Q

Byl xuMmuecko CBSI3H U
THAMBI KPUCTATINYECKUX
pemeToK

07.09-13.09

https://m.edsoo.ru/UI4Y5CFRV

Kontponbshas pabora Nel o
teme «IloBTOpeHue u
yriyOseHue 3HaHuH
OCHOBHBIX pa3fIeioB Kypca 8
KJj1accay

14.09-20.09

https://m.edsoo.ru/J4X8ZN212

Anamz KP. Knaccuuxanus
XUMUYECKUX PEAKIH Mo

14.09-20.09

https://m.edsoo0.ru/ X8 XAE7E2J



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

pa3JIMYHBIM [PU3HAKAM

[TonsiTHe 0 ckopocTH
XUMUYECKON pEeaKIHHu.
[ToHsiTHE O TOMOTE€HHBIX U
TeTepOreHHbIX PEAKIUAX

21.09-27.09

https://m.edso0.ru/6VLXCYY7N

ITousTHEe O XUMHUYECKOM
paBHOBecun. PakTOpBHI,
BIIMSIFOLLME HA CKOPOCTh
XUMHYECKON PEAKINHU U
ITOJIOKECHHUE XUMUYECKOT'O
paBHOBECHUS

21.09-27.09

https://m.edsoo.ru/H4AFH7NZNM

OKUCIUTEITBLHO-
BOCCTAaHOBUTEIBHBIE PEAKIINH

28.09-04.10

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

10

Teopus 3IEKTPOIUTUUECKON
nuccounanu. CuibHbIE U
crabble 3JIEKTPOIUTHI

28.09-04.10

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

11

HoHHbIE ypaBHEHUS peakLUi

12.10-18.10

https://m.edsoo.ru/VVN2SBIN1R

12

XUMHYECKHE CBOMCTBA KUCIOT
M OCHOBAaHHH B CBETE
IIpefCTaBIeHUN 00
JNEKTPOIUTUIECKOMN
JIHCCOLIMAIIN

12.10-18.10

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

13

XUMHUYECKHE CBOMCTBA COJICH
B CBETE IPEACTaBICHUIN 00
3IEKTPOJIMTUUECKON
JIFICCOLMAITN

19.10-25.10

https://m.edsoo.ru/ETD5QTS4G

14

ITonsiTue o ruposr3e coleit

19.10-25.10

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



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

15

O000111EH1E U
cucTeMaTu3anusa 3HaHUU

26.10-01.11

https://m.edsoo.ru/FEEIZRMBG

16

[Ipaktnueckas padorta Ne 1.
«Pemenne
OKCIICPUMCHTAJIbHBIX 3aJ/1a1»

26.10-01.11

https://m.edsoo0.ru/7VXTFHIT4

17

KonTtponbshas pabora Ne2 no
TeMe «DJIEeKTPOIUTHYECKAS
qucconranus. XMMU4ECKHe
peaKiuu B pacTBOpax»

02.11-08.11

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

18

Anamusz KP. O0mas
XapaKTepUCTHKA TaJIOT €HOB.
XUMHUYeCcKHe CBOMCTBA HA
MpUMepe XJI0pa

02.11-08.11

https://m.edsoo.ru/NNYKYZF12

19

Xmoposonopoa. ConstHas
KHCJI0Ta, XUMUYECKHE
CBOMCTBA, IIOJIy4CHHUE,
IIPUMEHEHUE

09.11-15.11

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTueckas paborta Ne 2 mo
teMe «llomydeHne constHOU
KHUCIIOTBI, U3y4eHUE €€
CBOMCTB»

09.11-15.11

https://m.edsoo.ru/PVEXIYWEG

21

Boruncnenust no ypaBHeHUSIM
XMMHUYECKUX PEaKIUil, eCin
OJIUH U3 PEareHToB J1aH B
n30BITKE

23.11-29.11

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

22

OO6mas xapakTeprucTuKa
aneMeHToB VIA-Tpymnmbl

23.11-29.11

https://m.edsoo.ru/VMWKERSEP



https://m.edsoo.ru/FEEIZRMBG
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

23

ANnOTpONHbIE MOAU(PHUKAITUU
cepsl. Haxoxnenue cepbl u €€
COCIMHEHUN B TIPUPOJIE.
XWMHUYECKUE CBOKCTBA CEPBI

30.11-06.12

https://m.edsoo.ru/CX10EUSPO

24

CepoBoJ10poO/J1, CTpOEHUE,
(bu3HYecKre 1 XUMUYECKHE
CBOIICTBa

30.11-06.12

https://m.edsoo.ru/ECGX2B40W

25

Oxcuapl cepol. CepHas
KHMCI0Ta, GU3NYECKHE U
XUMHUYECKUE CBOICTBA,
IpUMEHEHHUE

07.12-13.12

https://m.edsoo.ru/ULRFLCHH1

26

XUMUYECKHUE PEAKIIHH,
JIeKAIIHAE B OCHOBE
IIPOMBILIIEHHOT 0 crocoba
ITOJIY4E€HHSI CEPHON KHUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKPYXaroIIEeH Cpebl
COEIMHEHUSIMH CEPBI

07.12-13.12

https://m.edsoo.ru/H7FT3NON4

27

Briuncienne MaccoBou 107U
BBIXOJ1a IPOJYKTA PEAKLIMHI

14.12-20.12

https://m.edsoo.ru/HSJE186WN

28

OO6mras xapakTeprucTuka
aneMeHToB VA-rpymnmsl. A30T,
pacrpocTpaHeHHe B IPUPO/IE,
(bu3nYecKre 1 XMMUYECKHE
CBOICTBA

14.12-20.12

https://m.edsoo.ru/WAHRMB976

29

AMMHaK, ero Gpu3HYECKHe U
XHMHYECKHE CBOMCTRA,

21.12-27.12

https://m.edsoo.ru/HZAYE5F13



https://m.edsoo.ru/CX10EU8PO
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

MOJYYCHHUEC U IPUMCHCHUEC

30

[IpakTueckas padorta Ne 3 mo
TEMCE «HOHy‘IGHHG aMMUakKka,
M3Y4YEHHUE €ro CBOMCTBY»

21.12-27.12

https://m.edsoo.ru/JORP64IFJ

31

A3oTHas xucnorta, eé
¢bu3nUecKne 1 XUMUYECKHe
CBOMCTBA

28.12-03.01

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonb3oBaHne HUTPATOB U
CoJIell aMMOHUS B KaUeCTBE
MUHEpaJIbHBIX YA00pEeHUH.
XHWMHUYECKOE 3arpsi3HEHUE
OKpY’KarOILEH Cpe/ibl
COEIMHEHHUSIMU a30Ta

28.12-03.01

https://m.edsoo.ru/SHBKCIQCB

33

docdop. Oxcun hocdopa (V)
u ochopHas KUCIIO0TA,
(bu3nYecKre U XUMHYECKHE
CBOWCTBA, IIOJIy4CHHE

11.01-17.01

https://m.edso0.ru/GDQJSO3WP

34

Hcnonws3zoBanue ¢pocdatos B
Ka4eCTBE MUHEPATbHBIX
yno0penuii. 3arps3HeHne
npupoaHor cpeasl pocharamu

11.01-17.01

https://m.edsoo.ru/UAZ3HUG5V

35

Yraepon, pacnpocTpaHeHUE B
npupozae, Gu3ndecKue u
XUMUYECKUE CBOMCTBA

18.01-24.01

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcunpl yriaepoaa, ux
(bu3HUecKre 1 XUMUYECKHE
CBOMCTBA. DKOJIOTHYECKHE

18.01-24.01

https://m.edsoo.ru/OXQAPGNCF



https://m.edsoo.ru/J0RP64IFJ
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

MPOOJIEMBI, CBSI3aHHBIC C
okcuzom yriepoaa (1V)

37

VYrosgpHast KUCIIOTA U €€ COTN

25.01-31.01

https://m.edsoo.ru/OHQHDGIPA

38

[Ipaktuueckas padora Ne 4 o
teme "llosyuenune
YTJIEKUCIIOTo rasa.
KauectBeHHas peaknus Ha
KapOoHaT-uoH"

25.01-31.01

https://m.edsoo0.ru/G2HZXQGCS8

39

[lepBoHavasbHBIE TOHATHS 00
OpPraHUYEeCKUX BEIIeCTBaX KaK
0 COEUHEHUSX yriepoaa

01.02-07.02

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

40

Kpemuuii u ero coeiuHeHust

01.02-07.02

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

41

[IpaxTuueckas padorta Ne 5.
Pemenne
AKCIIEPUMEHTAJIBHBIX 3a/1a4 110
TeMme «Baxkuenmme
HEMETAJUIBI U UX COEIVHEHUS

08.02-14.02

https://m.edsoo.ru/O7E8DOD7Z

42

KonTtponbhas pabora Ne3 no
Teme «BaxHenmmue
HEMETAJUIbl U UX COEIUHEHUS

08.02-14.02

https://m.edso0.ru/S85J9UGHS3

43

Anamns KP. O0mias
XapaKTePUCTUKA XUMUYECKUX
9JIEMEHTOB — METAJIJIOB.
Mertannudeckas CBsI3b U
MeTaJuIMYecKas
KpUCTAJINYECKas PeIIETKa.
dusnueckne cBoiCcTBa

15.02-21.02

https://m.edsoo.ru/XK1GYPCO1



https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
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

MCTaJ1JI0B

44

XUMHYECKHE CBOMCTBA
METAJIJIOB.
DJIEKTPOXUMHUYECKUI P
HANPSDKEHUN METAJIOB

15.02-21.02

https://m.edsoo.ru/Z7YRNPAEW

45

Oo6mme crocoOb! MOTYIEHUS
MeTasaoB. CIjiaBhl.
Berancnenust mo ypaBHEHUSIM
XUMHYECKUX PEAKIUH, eCITn
OJIMH U3 peareHTOB COAEPIKUT
PUMECH

01.03-07.03

https://m.edso00.ru/G54GDQI2D

46

[TonsiTre o Koppo3uu
METaJIJIOB

01.03-07.03

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

47

IllemouHbIe METAILIBI

08.03-14.03

https://m.edsoo.ru/X1B4BPUW?2

48

OKCI/II[I)I N TUAPOKCUIBI
HaTpus U KaJiuAa

08.03-14.03

https://m.edsoo0.ru/Q4DX0G3U9

49

IllemouHO3eMENIbHBIC METAILIBI
— KaJbLUI 1 MarHuu

15.03-21.03

https://m.edsoo.ru/REOCDY0K6

50

Bakneilimue coenuHeHUsS
KaJIBIIUSA

15.03-21.03

https://m.edsoo.ru/CJR96CMZA

51

0O06001menne u
cucTeMaTU3alna 3HaAaHUU

22.03-28.03

https://m.edsoo.ru/O5PXGG1BE

52

JKécTKoCTh BOMBI M CIIOCOOBI
e€ ycTpaHeHust

22.03-28.03

https://m.edsoo.ru/WEFMBFTTTP

53

[IpaxTuueckas padorta Ne 6 mo
Teme "JKECTKOCTh BOJEI U

29.03-04.04

https://m.edsoo.ru/NFIROKB8J



https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
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

METOIbI €€ ycTpaHneHus"

54

AroMUHUH

29.03-04.04

https://m.eds00.ru/9ZJ8RD1TV

95

AmdoTepHBIC CBOICTBA
OKCHJIa ¥l TUAPOKCUIA

12.04-18.04

https://m.edsoo.ru/NI5K110J5

56

Keneso

12.04-18.04

https://m.edsoo.ru/F20NJR5SR

57

OKCH/TBI, TUAPOKCHIBI i COJTH
xenesa (1) u xenesa (1)

19.04-25.04

https://m.edsoo.ru/ARTUBLAMP

58

0O06001EeHue u
cucTeMaTh3anus 3HaHuN

19.04-25.04

https://m.edsoo.ru/NAON6HGKZ

59

[IpakTueckas padorta Ne 7.
Pemenne
AKCIIEPUMEHTAJIBHBIX 3a7a4 110
Teme «BaxkHelme MeTaibsl 1
HUX COCIIMHCHUSD»

26.04-02.05

https://m.edso0.ru/ZN7G0QSM X

60

Brraucnenus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIINi, eCIIn
OJIMH U3 PEareHTOB JIaH B
M30BITKE UM COAEPIKUT
npumecH. Beruncnenus
MaccOBOM J10JIM BbIX0/1a
NPOAYKTa peaKuu

26.04-02.05

https://m.edsoo.ru/AYD2HESIY

61

0O06001menue u
cucTeMaTU3alusa 3HaHUU

03.05-09.05

https://m.edso0.ru/B8T9VTKOP

62

Kontponbsnas pabora Ned mo
TeMe «BakHelIme MeTajuibl U
UX COEOUHEHUD

03.05-09.05

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



https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
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

Anams KP. Bemectsa u

63 MaTepualibl B MOBCEIHEBHOM 1 10.05-16.05 https://m.edso0.ru/OFI132JMT0
JKHU3HU YCIIOBCKA
X

64 HMITHECKOE 3arpAsHette 1 10.05-16.05 https://m.eds00.ru/9ANGYEYOI
OKPYKaromIei cpebl
p

65 O/ XHMHUH B PEHICHHi 1 17.05-23.05 https://m.eds00.ru/180203Y28
9KOJIOTUYECKUX MTPOOIeEM
p it ypox. 0606

66 C3CPBHbIN YPOK. LIDODHICHHE 1 17.05-23.05 https://m.edsoo.ru/DT1BAS5U4
U CUCTEMAaTHU3allud 3HAHUU
p i YPOK. 24.05-30.05

67 CICPBIRI YPOX O606meHe 1 https://m.eds00.ru/P52TJZNXV
U CUCTEMAaTHU3alda 3HAHUU

i YPOK. 24.05-30.05

68 PesepaHblit ypok O606meHe 1 https://m.edso0.ru/TMK36TJZG

U CUCTEMAaTHU3alus 3HAHUU
OBILEE KOJIMYECTBO YACOB o8

I1O0 ITPOT'PAMME



https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

HNPOBEPAEMBbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJILHON MTPOI'PAMMBI

8 KIIACC

Kon
NpPOBEPsSIEMOT0
pe3yabTara

IIpoBepsieMble npegMeTHbIE Pe3yabTAThl 0CBOEHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl 0CHOBHOT'0 00111er0
oOpazoBaHus

1

Ilo Teme: ((HepBOHaLIaIIBHLIe XUMHNYCCKUC ITOHATHUSA

11

pacKpblBaTh CMBICI OCHOBHBIX XHMHUYECKMX TMOHATHI: aToM,
MOJIEKYJIa, XMMHYECKUUA 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XKHOE
BEII[ECTBO, CMECh (OJAHOPOAHAsI U HEOIHOPOJHAs), BaJECHTHOCTb,
OTHOCHUTENIbHAs aTOMHAsi M MOJIEKYJSipHAs Macca, KOJUYECTBO
BEI[ECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasi JOJIsI XUMHUYECKOI O
AJIEMEHTa B COEIMHEHUH, MOJISIPHBIA 00BbEM, XUMHUECKas peakiius,
KIacCUpUKalUs peaKlIHidi: PEeaKIuu COCOUHEHHS, PEaKIuu
pa3IOKEHMs, PEAKIMU 3aMCIIEHHUs, pPeaKkInu OOMeHa, DK30- W
SHJOTEPMUYECKUE PEAKIINH, TEMIOBON 3P(HEKT peakinu, pacTBop,

MaccoBas J0Jis BemlecTBa (IPOIEHTHAsI KOHIIEHTpaIus) B pacTBOPE

1.2

HIUIIOCTPpUPOBATL B3aUMOCBSA3b OCHOBHBIX XUMHNYCCKHX MOHSATUHN U
NpUMCHATb O9TH IHOHATUSA 1TOPU OINHCAHHK BCHICCTB MU HX

MpeBpaleHUu

1.3

HCIIOJIb30BATh XUMHUYCCKYIO CUMBOJIMKY JJIsI COCTABJICHUA Q)OpMy.]'I

BCIICCTB U ypaBHeHI/Iﬁ XHUMHYCCKUX peaKLlPIfI

1.4

paCKpbIBaTb CMBIC]I 3aKOHOB COXpaHCHUA MACCbl BCHICCTB,
IIOCTOSAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YYCHMA, 3aKOHa

ABoranipo

1.5

Oonpe€AciIdaTb BAJCHTHOCTbL ATOMOB DJJICMCHTOB B 6I/IHapHI)IX

COCOAMHCHUAX

1.6

KJ'IaCCI/I(i)I/IHI/IPOBaTI) XUMHUUYCCKUE pCaKIUuu (HO JucCily U COCTaBy




YYaCTBYIOLIMX B PEAKIIMU BEIECTB, 10 TEMJIOBOMY 3P PeKTy)

1.7

BBIYUCIIATH OTHOCHUTENBHYIO MOJIEKYJISPHYIO U MOJISIPHYKO MacChl

BE€IICCTB

1.8

BBIYHUCIIATh MAaCCOBYIO OOJJI0O XUMHUUYCCKOI'O 3JICMCHTA 110 Q)opMyJIe

COCIIHCHUS,

1.9

BBIUYUCIATL MAaCCOBYIO DOJIIO BCUICCTBA B paCTBOPC

1.10

MNPpUMCHATDH CCTCCTBCHHOHAYYHBIC METOABbI ITO3HAaHUuA —
H3.6J'IIOI[CHI/IG, HU3MEPCHHUC, MOJCIMPOBAHUC, OKCIICPUMCHT

(peanbHBIA 1 MBICTICHHBIH )

ITo TEMC! «Baxneime MMpCACTaBHUTCIIN HCOPIraHUYICCKUX

BCIICCTB»

2.1

pacKpbIBaTb CMBICI OCHOBHBLIX XHUMHUYCCKUX MMOHATHM: OKCHI,

KHCJI0Ta, OCHOBAHHEC, COJIb

2.2

ONPENENATh IPUHAIIEKHOCTb BEUIECTB K OIPEICIEHHOMY KJaccy

COCIMHEHUI 110 hopMyJIamMm

2.3

KJIacCU(PUIIMPOBATH HEOPraHUYECKHUE BEIECTBA

2.4

XapakTepu3oBaTh (OMHCHIBaTh) OOIIME XHWMUYECKHE CBOMCTBa
BEIIECTB  PAa3JIMYHBIX  KJIACCOB, MOJTBEp)KJas  ONHCAHUE
IIpUMepaMH  MOJIEKYJSIPDHBIX ~ YPaBHEHMH  COOTBETCTBYIOILMX

XUMHYECKUX PEAKLIHI

2.5

IMPpOrHo3MpoOBaTh CBOMCTBA BCILIECCTB B 3aBHCHUMOCTH OT HX
KauCeCTBCHHOI'0 COCTaBa, BO3MOXHOCTHU MNPOTCKAHUA XUMHUYCCKUX

HpeBpaH_[CHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIIEOBAaTh IPaBWJIAM IOJb30BAHUS XUMHUYECKOH MOCYAOH U
nabopaTOPHBIM O00OPYIOBAHHMEM, a TAKXKE MpaBHIaM 00paIieHus C
BEII[ECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMH TO BBIMOJHEHUIO
1ab0paTOPHBIX XUMUUYECKHUX OIBITOB TI0 TOJy4YEHUIO U COOMPAHUIO
razo00pa3HbIX BEIIECTB (BOAOPOIA U KMCIOPOAa), TPUTOTOBIICHHUIO
pacTBOpPOB C ONPEAENEHHON MAacCOBOM J10JIE pacTBOPEHHOIO
BEIECTBA, MIJIAHUPOBATh U MPOBOAUTH XUMHUUECKHE IKCIIEPUMEHThI
[0 PacloO3HABAHHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIBIO

UHAUKATOPOB (JTakMyc, ¢peHondTanent, METUIIOpaHX U APYTHe)

2.7

MMpOBOJAUTH paC‘IéTBI IO YPaBHCHHIO XUMHUYECKOMU peaKkuuu




ITo teme: «llepmonnueckuii 3akoH u Ilepmoguueckas cucrema
xumuueckux 3iemeHToB . . MenneneeBa. CtpoeHne aToMOB.
Xumunueckas CBSI3b. OKHCINTENBHO-BOCCTAHOBUTENBHBIE

peaKIum»

3.1

PacKpbIBATh CMBICJ OCHOBHBIX XUMUYECKUX MOHATHI: SIPO aToMa,
AJNIEKTPOHHBIM CJIONM aroMa, aTOMHas OpOMTalb, pajuyC aToma,
XUMUYECKasl CBS3b, MOJSPHAs U HENOJSIPHAS KOBAJIEHTHAs CBS3b,
AIEKTPOOTPUIIATEIBHOCTh, MOHHAS CBSI3b, MOH, KaTHOH, aHHOH,

CTCIICHb OKHCIICHHA

3.2

KJ1acCcu (1)I/IL[I/IpOB aThb XUMHUYCCKUEC DJICMCHTBI

3.3

OIHCHIBATH u XapaKTepU30BaTh Ta0JINYHYIO bopmy
[lepuonnueckoil cucTeMBbl XHUMHMUYECKHX 3JIEMEHTOB: pa3iMyaTh
NOHATUS «TJIaBHasg noArpynna (Arpynma)» U «110004Has

noarpynmna (brpynma)y», «masbie» u «00bIIIe» MepPUoIbl

3.4

packpbiBaTh cMmbicha [lepmoguueckoro 3akona J[.1. Menpaeneesa:
ACMOHCTPUPOBATE TTOHUMAHHUC HGpHO[[H‘IGCKOfI 3aBUCUMOCTHU
CBOMCTB XUMHUYECCKUX J3JIEMEHTOB oT ux ITOJIOKECHU A B

[Iepuognyeckoii cucreme

3.5

COOTHOCHTH 00O3HAYeHHS, KOTOpPbIE WMEIOTCI B TabmuIe
«Ilepuonnueckas cucreMa XuMHUYecKux dsneMmeHToB ..
MeneneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XUMHUYECKUX D3JIEMEHTOB (COCTaB W 3apsn sapa, oOIllee Yucio

QJICKTPOHOB U paclnpeaciIi€CHUC uXx 110 3JICKTPOHHBIM CJ'IOSIM)

3.6

onpeAciIdaATb CTCIICHb OKUCJICHUSA JJIEMCHTOB B 6I/IHapHBIX

COCOHMHCHUAX

3.7

OTpPEACNTh BUJlI XUMHYECKOW CBs3M (KOBAJIECHTHAs W HOHHAs) B

HCOPraHN4Y€CKUX COCAUHCHUAX

9 KUIIACC

Kon
NMPoBePsSIEMOro
pe3yiabTara

IIpoBepsieMble MpeMeTHbIE Pe3yabTAThI 0CBOEHHS OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOT0 001IIET0
oOpa3zoBaHus




Ilo Teme: ((BGIIICCTBO U XUMHUYCCKasd pCaKuusi»

11

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX IOHSTHIA: pacTBOp,
AJIEKTPOJIUTHI, HEITEKTPOIIUTHI, JIEKTPOIUTHUYECKAS JTUCCOLIUALINS,
peakIi HOHHOI O 0OMEHa, KaTaau3aTop, XMMUYECKOe paBHOBECHE,
obpaTruMble u HeoOpaTUMBbIe peakuuu,
OKHCIIUTEJIbHOBOCCTAHOBUTEIILHBIE peaxum, OKHCIIUTENb,
BOCCTaHOBUTEIb, OKHCIEHUE U BOCCTAHOBJIEHUE, AJUIOTPOIMMS,
aM(pOTEepHOCTh, XHMMHYECKass CBA3b (KOBaJEHTHas, MOHHAas,
MeTaJIJIN4ecKas), KpUCTaJJIMuecKkas pemiérka, CIJIaBbl, CKOPOCTh

XUMHYECKOU pCaKuu

1.2

HIUTIOCTPpUPOBATL B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHATHH U
NpUMCHATL OTH IHOHATUSA 1NOPU OINHCAHHM BCHICCTB MU HX

MpeBpaleHu

1.3

COCTaBJIATh YPABHEHMSI 3JIEKTPOIUTUUECKON AUCCOLMAIIMU KUCIIOT,
meno4Yel U cosel, MOoMHbIE U COKpallEHHbIE YPABHEHUS PEaKIUui

WOHHOI'0 0OMeEHa

14

PaCKpbIBATh CYIIHOCTb OKHCJINTCIBbHO-BOCCTAHOBHUTCIBbHBIX
peaKHI/If/’I MNOCPCACTBOM COCTABJICHUS JJICKTPOHHOI'O OajaHca 3THX

peakuit

1.5

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEaKLUU

IlIo Temam: «HemeTamnsl U UX cCOeAUHEHUS» M «MeTamnbl U UX

COCOAUHCHU A

2.1

XapaKTepu3oBaTh  (OMHCHIBaTH) oOOmMUE W  CrerupUuIecKue
XAMUYECKHE CBOWCTBA MPOCTBIX M  CIOXKHBIX  BEIIECTB,
MOJTBEPXKAAsl ONMHMCAHWE TPHUMEpPaMHU MOJICKYJISIPHBIX U HMOHHBIX

YPaBHEHMH COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN

2.2

COCTaBJIATH YPaBHCHHA peaKI_II/II\/'I, MOATBCPKAAOIIUX
CyII€CTBOBAaHUC TeHCTHYCCKOU CBiA3UM MCXKIAY BCIICCTBaAMU

Pa3JIMYHBIX KJIACCOB

2.3

IIPOrHo3upoBaTh CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT HX
CTpOCHHA, BOSMOXHOCTH MPOTCKAHUA XUMHNYCCKUX npeBpameHI/Iﬁ

B pa3JIMYHBIX YCIIOBUAX

2.4

CJICAOBATL IMpaBUJIaM TIOJb30BaAHUA XHUMHYECKOU HOCYI[OfI n




nabopaTOPHBIM O00OPYIOBAHHEM, a TAKXKE MpaBHIaM O0palieHus C
B€IICCTBaAaMU B COOTBCTCTBUMU C MHCTPYKIUAMHU I10 BBIIIOJIHCHHIO
J1a00paTOPHBIX XUMHUYECKHUX OIBITOB 1O MOJYYCHUIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHAKa U YTIEKUCIIOro ra3a)

2.5

MPOBOJIUTh PEAKIIUU, TOATBEPKIAIONINE KadyeCTBEHHBIH COCTaB
pPa3IMYHBIX BEIICCTB: PACIIO3HABATH OIBITHBIM ITYTEM XJIOPHU/I-,
Opomun, womuna, kapOonar, d¢ocdar, cunamkar, Ccyibdar,
TUIPOKCHIMOHBI, KATHOHBI aMMOHWUSI, NOHBI U3YYCHHBIX METAJIIOB,

MNPUCYTCTBYIOIIMEC B BOOAHBIX paCTBOpPaX HCOPraHNMICCKUX BCUICCTB

ITo Teme: «XuMHs U OKpYyKAKOLIAs Cperar

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMUYeCKMX mnoHsTui: I[IJK

BEIICCTBA; KOPPO3HA MCTAJUIOB

3.2

MPUMEHSATH OCHOBHBIC OINEPALMU MBICIUTEIBHON JCITeIbHOCTH —
aHaJW3 W CHUHTE3, CpaBHEHHE, OOOOIIeHHWE, CHUCTEMAaTHU3AIHIO,
BBIABJIICHUC HpI/I‘II/IHHO-CJ'ICI[CTBCHHBIX CBﬂSGﬁ —  HJId I/I3yIICHI/I$[
CBOﬁCTB BCIICCTB U XUMHNYCCKUX peaKHHﬁ; GCTGCTBGHHOHaquI)IC
METOAbI ITO3HAHUA — Ha6JIIO,Z[€HI/I€, HU3MCPCHUEC, MOJACIUPOBAHUC,

SKCIEPUMEHT (peasbHbII U MBICIIEHHBIN )




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

8 KVIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

1

HCpBOHa‘-IaJILHBIC XUMHUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Posib XUMUM B J)KM3HU YEJIOBEKa. XUMHUS B CUCTEME HAYK.
Tena u BemecrBa. @U3NYECKUE CBOKMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsTHe o MECTOAaX IIO3HAaHHA B XHMHH. YucTeie BCIICCTBA W CMCCH.

CriocoObl pa3zesnenns cMece

1.3

ATOMBI U MOJICKYIJIBI. Xumnueckre 3j1eMeHThl. CUMBOJIBI XUMHUYECKHX
SJICMCHTOB. HpOCTbIC 1 CIO0XHBIC BCIICCTBA. ATOMHO'MOJ’ICK}’J’I?IPHOC

y4EHHE

1.4

Xumnueckast ¢Gopmyna. BaleHTHOCTh aTOMOB XHMHUYECKHUX DSIIEMEHTOB.
3aKOH MOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHas Macca.
OtHocuTenbHAasT MOJNEKYJsIpHas Macca. MaccoBass 01 XUMHYECKOIO

9JICMCHTA B COCAMHCHUN

1.5

KomuuectBo BemiecTtsa. Mojb. MOJ'ISIpHaSI macca. BzauMmocBsI3b KOJIMYCCTBA,
MaCChbl U 4YMCJIa CTPYKTYPHBIX CIAWHUI] BCIICCTBA. Pacuétel mo (bOpMy.]'IaM

XUMHUYCCKUX COC}II/IHGHI/Iﬁ

1.6

Ouznveckre U XUMHUYECKHe SBICHU. XUMUYECKasi peakius 1 e€ mpu3HaKu.
3aKOH  COXpaHEHHsS  MacChl  BelIeCTB. XHUMHUYECKHE  ypaBHEHHS.
Knaccudukanus XuMHYECKUX peakiuuid (COCOUHEHMs, Pa3JIOKEHUs,

3aMeIIeHus, OOMEHa)

1.7

XUMHAUYECKHM 3KCIIEPUMEHT: 3HAKOMCTBO C XHMHUUYECKOW TOCYAOH, C
npaBuiaMu  paboTel B Ja0opaTopuum UM npuéMaMu  oOpallleHus ¢
nabopaTopHbIM  000PYJOBaHUEM, H3YYCHHE U ONHCaHUE (U3HUECKUX
CBOMCTB 00pa3lloB HEOPraHWYECKUX BEIIECTB, HAOIOJCHHE (U3NUECKUX
(ntaBnieHue BOCKa, TasHUE JibJa, PACTUPAHUE caxapa B CTYNKE, KUIIEHUE U
KOHJCHCAIUs BOJbI) U XUMUYECKUX (TOPEHHUE CBEYH, TPOKAIMBAHUE METHOM

IIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) SIBJICHUM, HaOmoneHue u




OMKMCAaHWE NPHU3HAKOB MPOTEKAHUS XWMHUUYECKHX peakmuil (pa3ioxeHue
caxapa, B3aUMOJICHCTBHUE CEPHON KUCIOTHI C XJIOPHIOM Oapus, pa3jokKeHue
rugpokcuga wMenu(ll) mpu  HarpeBaHWM, B3aMMOJCHCTBHE JKeje3a ¢
pactBopoM comu meau(ll), mzydenue crnocoOoOB pazneneHusi cmeceil (c
MOMOIIBI0O  MarHuTa, (UJIBTPOBAHHE, BBIIAPUBAHUE, JAUCTUILIAIUSA,
xpomaTorpadusi), TpoBeIeHNE OYMUCTKH MOBAPEHHOW CONM, HAOIIOJACHUE U
OMKMCAaHKWE PE3yJbTATOB IMPOBEACHUS OIBITA, WIUTFOCTPUPYIOIIETO 3aKOH

COXPaHEHUs Macchl, CO3/laHNe Mojelel MOJIeKy (I1apOCTEePIKH EBBIX )

Baxneiimue MMpEeACTaBUTCIIN HCOPraHNYCCKUX BCIICCTB

2.1

Bo3nyx — cmech razoB. CoctaB Boznyxa. Kucimopog — aeMeHT u mpocroe
BemlecTBo. Haxoxkenue kuciopona B mpupoje, pusnueckne u XuMu4eckue
cBoiicTBa (peakuuu ropenusi). Oxkcuasl. [Ipumenenne kucnopona. CrocoObl
NOJy4YeHHs] KUCIopoJaa B JabOpaTopuu M MPOMBINLIEHHOCTH. KpyroBopot

Kuciopoga B npupoge. O30H — a0 TponHas MoAu GUKaLMs KACI0poaa

2.2

TemnoBoi 3p(HEKT XUMHUYECKOH peaKIMH, TEPMOXUMUYECKUE YypPaBHEHUS,
9K30- U 3HJOTEPMHYECKHE peakluu. TONIUBO: Yyrojib U METaH. 3arpsi3HeHne

BO3/yXa, YCHJICHHE MAPHUKOBOTO 3B (eKTa, pa3pylieHue 030HOBOTO CIIOSI

2.3

Bonopoa — anemenT u nmpoctoe BemiectBo. Haxoxaenue Bonopoaa B mpupoe,
¢bu3ryeckre W XUMHYECKHE CBOWMCTBA, MPHUMEHEHHE, CIIOCOOBI TOTydeHHS.

Kucnorsl u conu

24

Mounsipablil 00bEM ra3oB. Pacuérel 10 XUMHUYECKUM YpPaBHEHUSIM

2.5

dusnyeckue cBorcrBa Boabl. Boma kak pacrBoputens. PacTBOpBI.
HaceiienHbsle ¥ HEHACBIIEHHBIE PAcTBOpBL. PacTBOpHMOCTH BEIECTB B
Bozie. MaccoBast 10y BEIIECTBA B pacTBOPE. XUMHYECKHE CBOMCTBA BOBI.
OcHoBanus. Ponb pacTBOpPOB B pUPOJE U B )KU3HM 4enoBeka. Kpyrosopor
BOIbl B MNpUpOJE. 3arpsA3HEHHE NPUPOAHBIX BoA. OXpaHa M OUYUCTKA

IMIPUPOJHBIX BOJ

2.6

Knaccudukanus neoprannueckux coeaumHeHuid. Oxcuapl. Knaccudukarus
OKCHJIOB: coJjieoOpasytome (OCHOBHBIE, KHCJIOTHBbIC, aM(OTEpHbIE) U
HecosneoOpasytome. HoMeHnknatypa okcuzoB. Ousnueckne U XUMHYECKHE

cBoiicTBa okcua0B. [lomydyeHne okcuioB

2.7

OcuoBanusa. Knaccudukaius OCHOBaHHNA: MIENOYM W HEPaCTBOPUMEIE

ocHoBaHus. Homenkmatypa ocHoBaHuii. @Pusndyeckne M XUMHUYECKUE




cBoiicTBa ocHOBaHUU. [lonydyeHne ocHOBaHUM

2.8

Kucnotel. Knaccudukanus kuciaor. Homenknarypa kuciaor. @uzndeckue u
XUMHUYECKUE CBOMCTBAa KHCHOT. P akruBHoctu metainoB H.H. bekerosa.

[Tomyuenue kucaot

2.9

Comu. Homenkinatypa coneil. @u3n4eckue 1 XUMUYECKUE CBOWCTBA COJIEH.

ITonyuenue comen

2.10

I'eneTndeckas CBS3b MCXKAY KJIaCCaMH HCOPraHUYCCKUX COCILI/IHCHI/II\/JI
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XUMUYECKUM HKCIIEPUMEHT: KAYECTBEHHOE ONpEEICHUE COIepKaHUS
KHCIIOPO/Ia B BO3/yXe, MOJy4yeHue, cCoOMpaHue, paclio3HaBaHUE U H3yueHUe
CBOMCTB KHCJIOpPO/1a, HAOJIIOIEHNE B3aUMO/IEH CTBUSI BEIIECTB C KUCIOPOIOM
U YCIOBUS BO3HUKHOBEHHUS U TpeKpalleHus TopeHus (moxapa),
O3HAKOMJIEHHE ¢ 00pa3liaMu OKCHJIOB U OMHMCAHHUE X CBOICTB, MOIyYeHUE,
coOupaHue, paclo3HaBaHWE M HM3Yy4YE€HUE CBOMCTB Bojopona (TOpeHwHe),
B3auMojielicTBre Bogopoaa ¢ okcugom meau(ll) (Bo3MokHO HCIOIb30BaHUE
BHJICOMATEPUAIIOB), HaOIIIOIeHHE 00Pa3I[OB BEIIECTB KOJUYECTBOM | MOJIb,
UCCIIEZIOBAaHUE OCOOEHHOCTEH pacTBOPEHHs] BEIIECTB C  pa3IU4yHON
pPacTBOPUMOCTBIO, TIPUT'OTOBIIEHUE PACTBOPOB C ONPENEIEHHON MAaCCOBOU
JloJel pacTBOPEHHOTO BEIIECTBA, B3aUMOJEHCTBHE BOJABI C MeETaJLIaMU
(HaTpueM u KajibliieM) (BO3MOXHO HCIIOJb30BaHHE BUIEOMATEPHUAIIOB),
OIpeNieJIeHHe PAacTBOPOB KUCJIOT M HIENOoYeil ¢ MOMOIIBIO HHAWKATOPOB,
ucclieflIoBaHHEe 00pa3loB HEOPraHMYECKHUX BEIIECTB PA3IMYHBIX KJACCOB,
HaOIOICHUE W3MEHEHHWS OKPACKW HWHIAMKATOPOB B PACTBOpPaxX KHUCIOT H
mieno4el, usyueHue Bzaumonencreusa okcuna Mmeau(ll) ¢ pactsopom ceproit
KHUCTIOTBI, KHUCIOT C MeETajulaMH, peakUui HeUTpalM3aluu, MOoJydyeHue
HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeETauia APYrUM U3
pacTBOpa COJIM, pELIEHUE FKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeMe «BaxHeimme

KJIaCCbl HCOPIraHUYCCKUX COCJIMHECHUI)

[lepunonnuecknii 3akoH u Ileprnonnueckas cucreMa XUMHYECKHUX 3JIEMEHTOB
J.N. MenneneeBa. CTpoeHrne aTOMOB. XUMHUUY€ECKasi CBsA3b. OKUCIUTEIbHO-

BOCCTAHOBUTCIIbHBIC PCAKIINH

3.1

[lepBpie TOMBITKM KiacCH(PUKAIMK XUMHUYECKUX JJeMeHTOB. lloHstue o
rpynmnax CXOJHBIX 3JIEMEHTOB (I1I€JIOUHbIE U 1IEJIOYHO03EMENIbHbIE METalbI,
rajoreHbl, MHEPTHBIE T'a3bl). DIIEMEHTbI, KOTOpble 00pa3yloT aMm(OTepHbIE

OKCHU/JIbI U TUAPOKCHBI




3.2

[lepnonnuecknii 3akoH. [lepuoguueckas cucTreMa XMUMHUYECKUX DJIEMEHTOB
JO.U. MenneneeBa. KoporkonmepuoaHas u JIMHHONEpUOAHAS (POPMBI
Ilepuoanueckoii cucrtembl Xxumuueckux osnemeHtoB J[.M. Menjeneena.
[Tepuoner u rpynnsl. U3NYECKUN CMBICT MOPAIKOBOIO HOMEPA, HOMEPOB

Nnepunoja v rpyImimsbl 3JICMCHTA

3.3

Crpoennie atomoB. CoctaB aToMHBIX sifep. M3oTombl. DIIEKTPOHBI.
CtpoeHne »3IEKTPOHHBIX O000JI0OUeK aTOMOB TNEpBbIX 20 XUMHYECKHUX
anemeHToB Ilepuonnueckoi cucremsl [[.1. MenneneeBa. Xapakrepuctuka
XUMHUYECKOI0 3JIEMEHTa I0 ero mnoJsiokeHuto B Ilepumonnueckoil cucreme

J.1. Menneneepa

3.4

3aKOHOMEpPHOCTH HM3MEHEHMsI pajuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJJIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO TpylnaM M IEpUO/aM.
3nauenue Ilepmommueckoro 3akoHa u  Ilepuomuueckoit  cuUCTEMBbI
XUMHUYECKUX 3JIEMEHTOB JUISl pa3BUTHS Hayku U npaktuku. .M. Menneneen

— Y4YE€HBIN U IPaKJaHUH

3.5

Xumuueckast cBsizb. KoBajeHTHass (MOJsIpHAass M HENOJspHAs) CBS3b.

DIIEKTPOOTPUIATEIIBHOCTh XUMUYECKHUX 3JIEMEHTOB. llOHHas CBA3B

3.6

CreneHb OKHCJICHU . OKHUCIIMTEIFHOBOCCTAHOBUTEIILHEIC pC€aKuuu.

Hpoueccm OKMCJIEHUS K BOCCTAaHOBJIEHHSI. OKUCIMTENH U BOCCTAHOBUTEIN

3.7

XVUMHUYECKHH DKCIIEPUMEHT: H3y4eHHEe OOpas3lloB BEIIECTB METAJUIOB U
HEMETAJUIOB, B3aUMOJEHCTBHAE T'MIPOKCUAA [IUHKA C PACTBOPAMH KHUCIJIOT U
IIEI0Y€EH, IPOBEACHUE  OMNBITOB,  WJUIIOCTPUPYIOIIMX  IPUMEPHI
OKHCIIUTENIBHO-BOCCTaH OBUTEIIbHBIX peakuui (ropenue, peakuun

PAa3JI0KCHUA, COG)II/IHCHI/IH)

9 KIIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

BemectBo 1 xumuueckas peakuus. [loBropenue

1.1

Ilepnonnueckuii 3akoH. Ilepuonnueckas cucrema XMMHUYECKHUX JIEMEHTOB
JAU. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HU3MEHEHHU
CBOMCTB XMMHYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KallUs, KaJIbLUI U

ux COCI[PIHCHPIFI B COOTBCTCTBUU C  IIOJIOXKCHHEM  3JICMCHTOB B




[lepuoanueckoii cucreMe U CTPOCHUEM UX aTOMOB

1.2

Crpoenue BeliecTBa: BHUJbl XMMHYECKOM CBS3M. THUIBI KpUCTaJNIMYECKHX
pemETOK, 3aBHCUMOCTh CBOMCTB BELIECTBA OT THUIMA KPHUCTAJUIMYECKOU
pemIéTKU M BUJA XUMHUYecKoM cBs3u. Kiaccudukamus u HOMEHKIAaTypa
HEOPraHWYEeCKUX BEIIEeCTB (MEXAyHapoaHas U TpUBHAJIbHAs). XUMUUYECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHU4EeCKUX

COCHHHGHHﬁ, TCHCTUYCCKAs CBA3b HCOPraHNICCKUX BCILICCTB

1.3

Knaccudpukanus XuMHUYECKMX pEaKkUMHd MO pPa3IMyHbIM MpU3HaKaMm (1o
YUCIy M COCTaBYy YYacCTBYIOIIMX B pEAKUHUH BEIIECTB, 10 TEIJIOBOMY
3pPeKTy, 10 U3MEHEHHUIO CTENEHEN OKHUCIEHHUS] XMMHUYECKUX 3JIEMEHTOB, 110
00paTUMOCTH, IO Y4YacTHIO KaTajau3aTopa). DK30- U DHIOTEPMHUYECKHE
peakuuu, TepMOXUMUYEecKue ypaBHeHUs. [IoHATHE O CKOPOCTH XUMUYECKOU

p€aKkunun

1.4

[Tonsitue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHX peakiusx. [TonsTue
O TOMOTEHHBIX M TETepOreHHBIX peakiusix. [loHATHE 0 XUMHYECKOM
paBHOBecuu. DakTOpbI, BIUSIONIME HA CKOPOCTh XUMHUYECKOH peakuuud U

IMMOJIO)KECHUEC XUMHUYECKOTO PAaBHOBECH A

1.5

OKHCIUTETFHO-BOCCTAHOBUTENIPHBIC  PEAKIUU, DJJIEKTPOHHBIH  OamaHc
OKHUCJIMTEJIbHO-BOCCTAHOBUTENbHOM peakiuu. (CocTaBiieHue ypaBHEHUU
OKHCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIHUN C HMCIOJb30BaHUEM METOoa

QJICKTPOHHOI'O OanaHca

1.6

Teopus AIEKTPOIUTHYECKOMN JIHACCOLALINH. DNEKTPOIUTHI 5
HEIEKTPOIUThl. KaTHOHBI, aHMOHBL. MeXaHW3M JHMCCOLMALMKM BEIIECTB C
pazIM4YHBIMUA BUJAMU XUMHUYECKOU cBs3H. Crenenb quccounanv. CUIbHbIE
U cnalble AMeKTponuThl. Peakuimu MoHHOro oOMeHa. YCIoBUS MPOTEKaHUs
peakuuii MOHHOTO OOMEHA, TOJIHBIE W COKpAalIEHHBIE MOHHBIC YpaBHEHUS
peaxuuii. CBOMCTBAa KUCIOT, OCHOBAHHMM M COJICH B CBETE MPEACTaBICHUN 00
ANEKTPOIUTHYECKON aucconuanuu. KadecTBEHHbIE pPEaKIMW Ha HWOHBI.

ITonsiTue o rumposik3e coJient

1.7

XUMHUYECKUIA SKCIEPUMEHT: 03HAKOMJIEHHE C MOJICISIMH KPUCTALTUYECKUX
pEmETOK HEOPraHWYECKHX BEIIEeCTB — METAJUIOB U HEMETaIoB (Tpaduta u
ajamMasa), CIOKHBIX BEIIEeCTB (XJIOpUJa HATPHs); UCCIEAOBAHNE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOW PEaKIMH OT BO3JCHCTBUS Pa3IHYHBIX (HaKTOPOB;

HCCIICAOBAHHUEC  JJICKTPOIIPOBOAHOCTH  paCTBOPOB  BCIICCTB, IIPpoOICCCa




JUCCOLMAIMN  KHUCJIOT, IIeoyed Hu coineld (BO3MOXKHO MCIIOJIb30BaHHE
BUJICOMATEPUAJIOB); MPOBEJIEHUE ONBITOB, HJUIIOCTPUPYIOIIMX HPU3HAKU
IPOTEKaHUsI peakiHii HOHHOro oOMeHa (0Opa3oBaHUE OCAllKa, BBIJCICHUE
raza, oOpa3oBaHHE BOJIbI); OMNBITOB, WIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIMTEIbHO-BOCCTaH OBUTEIBHBIX peakuuii (ropenue, peakuuu
pa3ioXKeHHs,, COeIMHEHHUS); pacClO3HABaHHE HEOPraHMYECKUX BEIIECTB C
MIOMOIIIbI0 KaYECTBEHHBIX PEaKIINi Ha HOHBI; PELICHNE SKCIIEPUMEHTAIbHBIX

3a1a4

Hemerannsl u ux coequHeHus

2.1

OO6miast xapakTepucTuka TaJoreHoB. (OCOOEHHOCTH CTPOEHUs aTOMOB,
XapakTepHble cTerneHu okucieHus. CrtpoeHne U (U3NYECKHUE CBOWCTBA
IPOCTHIX BEIIECTB — raJIoreHOB. XUMUYECKUE CBOMCTBA HA MPUMEpPE XJIopa
(B3auMozeiicTBHE ¢ MeTaJlJIaMH, HeMeTaJllIlaMy, IeJ04aMu). XJI0pOBOIOPOA.
ConstHast KUCJIOTa, XMMHUYECKHE CBOMCTBA, IOMyY€HUE, TPUMEHEHHE.
[elictBue xJiopa M XJIOPOBOJOPOJA HA OpraHM3M 4eloBeKa. Baxneilmmue

XJIOPUABLI 1 UX HAXOKACHUEC B IIPUPOIC

2.2

O6mas xapaktepuctuka 3neMeHToB VIA-rpynnbl. OcoGeHHOCTH CTPOEHUS
aTOMOB, XapakKTepHble cTerneHu okuciaeHus. CrtpoeHue u (Pusnueckue
CBOMCTBA MNPOCTBIX BEHIECTB — KHCIOPOJAa M CEpbl. AJIOTPOIHBIE
MoAM(UKAMK KUCIOpOoJa M Cepbl. XHMHUYECKHE CBOWCTBA  CEpBHI.
CepoBonopon, cTpoeHue, puzndeckue M XUMHUYECKHE CBOWcTBA. OKCHABI
cepbl KaK MPEACTaBUTENM KHCIOTHBIX OKcuaoB. CepHas KHCIOTa,
¢du3nueckue U XUMHUYECKUEe CBOMCTBa (0OILIMe Kak MpencTaBUTeNs Kiacca
KUCIOT M crnenuduyeckue). XUMUUECKHE PEAKIMH, JISKAILUe B OCHOBE
IPOMBIIIJIEHHOI0 clloco0a MoJydeHus cepHod kuciorel. IlpumeHnenue.
Comu cepHOM KHUCIOTBI, KauyeCTBEHHas peakuus Ha CyJIb(paT-HOH.
Haxoxnenue cepsl 1 €€ COEMHEHUN B IpupoJe. XUMHYECKOE 3arps3HEHUE
OKpY’KaloIlel cpelbl COEAMHEHUSIMHU cepbl (KUCIOTHBIE TOXKAU, 3arpsi3HEHUE

BO3/TyXa U BOAOEMOB), CIIOCOOBI €r0 IMPEOTBPAICHUS

2.3

O6mas xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHblE CTENEHH OKHUCIeHHs. A30T, pacHpoCTpaHEHUE B
npupose, ¢GuU3MUECKHe W XUMHYEcKHe cBoiicTBa. KpyroBopor azora B
npuposae. AMMHaK, ero (pU3NYecKre U XUMUYECKHE CBOMCTBA, MOIy4YEeHUE U

npumenenue. Conu aMMOHUS, UX (HU3MYECKHE U XUMHUYECKHE CBOMCTBA,




npuMeHeHne. KauecTBeHHas peakuusi Ha HOHbI aMMOHUS. A30THasi KUCIIOTA,
e€ momydyeHue, (QuU3NUECKHE W XUMHYECKHME CBoicTBa (00mme Kak
OpeACTaBUTENsT Kilacca KuciaoT W crenuduyeckue). Mcmonb3oBaHue
HUTPATOB M COJIGH aMMOHHS B KadyeCTBE MHUHEPAJbHBIX YyIOOpEHUM.
XUMHYECKOE 3arps3HEHUE OKpYKAIoLIEeH cpeabl COEOUHEHUSIMU a30Ta

(KUCIOTHBIE T0XK/IH, 3aT PA3HEHHE BO3/1yXa, IOUYBBI M BOJIOEMOB)
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®ochop, ammorponHsle Moaudukanuu  ¢docdopa, ¢uzmueckue U
xumudeckue cpoiictBa. Oxcun  ¢dochopa(V) u dochopHas xuciora,
¢usnueckue W XUMHUYECKMe CBOiicTBa, mnosiydyeHue. Mcronb3oBaHue

(dochaToB B kKauecTBe MHHEPAITBHBIX YI00pEHUI

2.5

OO6mrast xapakrepuctuka eMeHToB |VA-rpynmsl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIE CTENEHU OKHUCIEHHUS. YTIIepof, auIOTPOIHBIE
MoauUKalliU, paclpocTpaHEeHHE B MpUpole, GU3NYecKue U XUMUYECKHE
cBoiictBa. AncopOums. Kpyrosopor yriepoga B mpupome. Oxcuabl
yriaepona, ux (U3NYeCKHe M XMUMHUYECKUE CBOMCTBA, JICUCTBUE HA KHUBBIC
OpPraHW3Mbl, IIOJIyYCHHE W IMPUMEHEHHE. OKOJOTHYEeCKHE ITPOOJIEMBI,
cBs3aHHBIe ¢ okcuaoMm yriaepona(lV); runoresa rio0anbHOrO MOTENIECHUS
KIMMaTa; TMMapHUKOBBIA dS(QekT. YrompHas KHCIOTA W €€ CONH, HX
¢usznyeckue W XMMUYECKHE CBOICTBa, IMONY4YCHHE U MPHUMEHEHHE.
KauecTBeHHas peakius Ha kapOOHAT-HOHBI. Vcronb3oBaHue KapOOHATOB B

6I)ITy, MCIUIHHE, TPOMBIIIIJICHHOCTHU U CCJIbCKOM XO3UCTBE

2.6

[lepBoHayanpHble TOHATHS 00 OpraHMYECKHMX BEIIECTBaX KaK O
COeIMHEHMIX yriepoja (MeTaH, 3TaH, 3TUJICH, alleTUIIEH, 3TaHOJ, INIUIEPHUH,
yKcycHass kucinora). Mx cocraB m xumuueckoe crpoeHue. llonarue o
OMOJIOTMYECKU BaXKHbBIX BEILECTBAX: )KUPAX, OeJKaX, yrieBoAax — U UX poiu
B OKM3HM 4elnoBeKa. MarepuanabHOE€ €IUHCTBO  OPraHWYECKUX U

HEOPraHM4YECKUX COCAUHEHHI

2.7

KpemHuii, ero ¢usnueckue M XUMHYECKHE CBOKMCTBA, IIOJy4YeHUE U
npumeneHue. CoenuHeHns: KpeMHus B nipupozae. O0mue mpencraBieHus o0
okcuge kpemuusa(lV) wu  kpemuueBod  kuciore. CuimMKaTel, UX
UCIOJb30BAaHUE B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH. BaxHelmme
CTpOHWTENBbHBIE  MaTepHalbl: KepaMHUKa, CTEKJIO, I[EMEeHT, OETOH,
xene300eroH. IIpoGieMbl ©€30MacHOr0 WCMOJB30BAHUS CTPOUTEIBHBIX

MaTCpuajioB B HOBCCHHCBHOﬁ KHN3HU




2.8

XUMUYECKUH AKCIIEPUMEHT: U3yuYeHUEe 00pa3lioB HEOPraHUYECKUX BEIIECTB,
CBOMCTB COJITHOM KHCIOTBI; IPOBEICHHE KadeCTBEHHBIX pEaKIUd Ha
XJIOPUJ-MOHBl W HAONIOJIEHWE TPU3HAKOB WX [POTEKAHUsS; OIBITHI,
oTpaxaromue (uzndeckue M XUMHUECKHE CBOWMCTBA TallOTEHOB M HX
COEANHEHMH (BO3MOXKHO HCIIOJIb30BAHUE BUAECOMATEPUATIOB); O3HAKOMIIEHHE
¢ oOpasnamu XJIopuI0B (TaJOTreHUIOB); 03HAKOMJIEHHUE C 00pasiiaMu cephl U
e€ coequHEHMSIMM (BO3MOXHO  HCIIOJBb30BaHHE  BHUACOMATEPUATIOB);
HaOmOoeHne  mpolecca  OOyrJIMBaHMA ~— caxapa  I[OA  JIEHCTBUEM
KOHLICHTPUPOBAHHON CEPHOM KHUCIOTHI; M3YYEHUE XUMHUUYECKUX CBOMCTB
pa30aBiI€HHON CEpHOW KHCIIOTHI, NMPOBEACHUE KAUYECTBEHHOW peakluu Ha
cyab(paT-uOH U HaO/oJieHUE NpHU3HAKa €€ MPOTEKaHMs; O3HAKOMJICHHE C
(busznyeckuMu CBOWMCTBaMH a30Ta, (pochopa M uX coequHEHUI (BO3MOXKHO
UCIOJb30BAaHUE BHUAEOMATEpUAlioB), OOpaslaMu a30THBIX U (PocHOpHBIX
ynoOpeHuii; moimydeHue, coOupaHue, paclmo3HaBaHUE M H3y4EHHE CBOWCTB
aMMUaKa; MpoBE/IeHNE KaueCTBEHHBIX peakluii Ha HOH aMMOHUS U docdar-
MOH W H3y4YEHHE IIPU3HAKOB HX MPOTEKAHMUsS, B3aUMOJEHUCTBHE
KOHIIEHTPUPOBAHHOM  a30THOM  KHUCJIOTBI C  MeOpl0  (BO3MOXHO
UCIOJIb30BaHUE BUJEOMATEPHUATIOB); U3YUYEHUE MOJENEH KpPUCTANIMYECKUX
pemérok anmasza, rpadura, QynaepeHa; 0O3HAKOMIIEHHE C IPOLECCOM
afacopOIMy  pacTBOPEHHBIX  BELIECTB  aKTUBUPOBAHHBIM  YIVIEM H
YCTPOWCTBOM MpOTHUBOras3a; IMOJydeHHe, coOuMpaHHe, paclno3HaBaHUE U
U3y4YEeHHE CBOMCTB YIJIEKUCIIOrO Ia3a; MPOBEAEHUE KaueCTBEHHBIX pEaKIUi
Ha KapOOHAaT- M CHJIMKAT-MOHBl U HM3yYEHHE NPU3HAKOB HMX IMPOTEKaHUS;
O3HAKOMJIEHUE C MPOAYKIHEW CHIMKATHOM NPOMBIIUIEHHOCTH; peEIIeHue
IKCIEPUMEHTAIbHBIX 3aJady 10 TeMme «BaxHelline HeMeTaulbl U HMX

COCAMHCHUA

MeTauiel ¥ ux COCAMHCHU A

3.1

OO0w1as XxapakTepuCcTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHU U
ux nonoxenuss B llepuonmueckoi cucremMe xumuueckux anemeHTos J[.H.
MenneneeBa u crpoeHust atoMoB. CTpoeHME MeTayuioB. MeTamindeckas
CBA3b M METAUIMYECKAs KPUCTAUIMYECKasl PeIETKa. DIEeKTPOXUMHYECKUI

P HAIIPSDKEHUN METaJljIoB

3.2

dusuueckue W XUMHYECKHE CBOWCTBA MeTatoB. OOmme crocoObl

IMOJIYUCHHUA MCTAJIJIOB. ITonsTue o KOPpPO3HUH MCTAJIJIOB, OCHOBHBIC CIIOCOOBI




3alUThl UX OT Koppo3uu. Cruiassl (CTallb, YyT'yH, AIOPATIOMUHUN, OpOH3a) U

UX IPUMEHEHUE B ObITY U IPOMBIIIJIEHH OCTH

3.3

[[lenounbie MeTauibl: ooxkeHue B [lepuoandeckoil cucteMe XMMUYECKUX
snementoB J[.MI. MeHaeneeBa; CTpoeHHME HX aTOMOB; HAaXOXIEHUE B
npupone. duznueckue U XUMHUYECKHE CBOWCTBa (Ha HpuUMeEpe HATpHUs U
Kayst). OKCUIBI U TUAPOKCHABI HATPUS M Kaius. [IpuMeHeHne MIenouyHbIX

MCTAJIJIOB U UX COGI[I/IHCHI/Iﬁ

3.4

IllemouyHo3eMeNbHBIE METAIBI MarHuid W KaJdbLMA: IOJ0XKEHHE B
[lepuognueckoir cucreme xumudeckux 3iemeHtoB .M. Menneneesa;
CTPOCHHME X aTOMOB; HaXOXKJAEHUE B IpHUpoje. PU3NUECKHUE U XUMUUYECKH €
CBOWCTBAa MarHusi W Kaublius. BakHeime coearHEHHS KaJbIus (OKCHI,

TUAPOKCU, con). JKECTKOCTh BOABI M CIIOCOOBI €€ yCTpaHEeHUs

3.5

AmoMuHui: nosiokeHue B [lepnonnyeckoi cucTeMe XMMUYECKHX AJIEMEHTOB
J.W. MenpeneeBa; CTpoeHHE aTOMa; HaXOXKJIeHUE B mpupoje. Ou3ndeckue u
XUMHUYECKHE CBOMCTBA amOMHUHHA. AMQOTEpHbIE CBOWCTBA OKCHAA U

TUJIPOKCU/JIA ATTFOMUHUSA

3.6

Keneso: nonoxenue B lleproandeckoil cUCTEME XMMHUUYECKUX 3JIEMEHTOB
J.. MenpeneeBa; CTpoeHHE aToMa; HaXoxJieHue B npupoje. duznueckue u
XUMHYECKHEe CBOMCTBaA xene3a. OKcuabl, TUAPOKCUIbI U coyn xene3a(ll) u

xeneza(lll), ux coctas, CBOMCTBA U TIOJTydCHHE

3.7

XUMHUYECKHH SKCIIEPHUMEHT: O3HAKOMJIEHHE ¢ O00pa3llaMh METaUIOB H
CIIJIABOB, UX (PU3MYECKUMH CBOMCTBAMH; U3yUCHHE PE3YJIbTATOB KOPPO3UU
METaJIJIOB (BO3MOXKHO HCIOJIb30BaHUE BUIEOMATEPHUANIOB), OCOOEHHOCTEH
B3aMMOJACUCTBUS OKCHAA KaJlblUsi U HATpusi C BOMOH (BO3MOXKHO
UCIOJIb30BaHUE BUEOMATEPHUAIIOB); UCCIEOBAHIE CBOMCTB XKECTKOM BOBI;
mpolecca TOpEHUs JKeje3a B KHUCIOpoJe (BO3MOXKHO HCIOJIb30BAHME
BUJICOMATEPUAJIOB); IMPU3HAKOB NPOTEKAHUS KAa4ECTBEHHbIX peakLUid Ha
WOHBI (MarHusi, Kajblius, aoMuHus, uHKa, xenesa(ll) u sxenesa(lll),
meau(ll); HaOarONEHME W ONMCAHUWE IPOIECCOB OKpAIIMBAHMS IUIAMEHU
WOHAMU  HATpHUs, Kanmusg MW Kajdblusg (BO3MOXKHO  HCIOJIb30BAHHE
BUJICOMATEPUAJIOB); HCcleNoBaHue aM(OTEpHBIX CBOHCTB THIAPOKCHIA
QATIOMHMHMS ¥ THAPOKCUAA IIMHKA; PEICHHE 3KCIEePUMEHTANbHBIX 334au 110

TeMe «BaxkHeNIme MeTajlIbl U UX COEIUHEHUS)

XUMHSA U OKpYXKarolas cpeaa
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Hosbie maTepuansl 1 TexHoJ0rMu. BellecTBa u MaTepuaibl B TOBCEAHEBHOM
JKA3HU 4YeJIOBeKa. XUMHUsS U 310pOBbe. be3onacHoe ucnonb30BaHUE BEIIECTB
Y XUMHUYECKUX peakiuil B ObITy. [lepBas moMoIb Mpyu XMMHUYECKUX OXKOTax

H OTPAaBJICHHAX

4.2

OCHOBBI ~ DKOJIOTMYECKOM  TpaMOTHOCTA. XMMHYECKOE  3arpsi3HEHUE
okpyxkatomen cpeasl IIJIK. Ponb XuMHM B pELIEHUH 3SKOJIOTMYECKHX
npobniem. [IpupoaHbie UCTOYHUKHU YTIIEBOJOPOIOB (YTroib, IPUPOIHEIN Ta3,

He(Th), MPOAYKTHI UX MEPEePabOTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

4.3

XUMHYECKUH HKCHEPUMEHT: M3yuyeHHE O00pa3lloB MaTepHalIoB (CTEKJIO,

CIIJIaBbl METAJIJIOB, ITOJIMMEPHBIC MaTepI/IaJ'IBI)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEEOBAHUS K
PE3VJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHON
IMPOI'PAMMBI OCHOBHOI'O OBILIET'O OBPA3OBAHMUSI

Kon
NMpoBepsIeMOro
TpeOOBaHMS

IIpoBepsiembie TpeOGOBaHUs K MPeIMETHBIM pe3yabTaTamM
0230BOr0 YPOBHSI OCBOEHUSI OCHOBHOI1 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOTO 001ero o6pasoBanusi Ha ocHoBe ®I'OC

1

IIpencrasiienue:

11

O TO3HaBAaeMOCTH SIBJICHUH NPHUPOJbI, MOHUMaHUE OOBEKTHBHOM
3HAYMMOCTH  OCHOB ~ XMMHYECKOM HAayKH Kak  00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMsI, KOMIIOHEHTa O0ILIe KyJIbTypbl U
IIPAKTUYECKOM AEATENBHOCTU Y€JI0BEKA B YCIOBUSAX COBPEMEHHOTO
o011ecTBa; MOHUMaHUE MECTa XUMHUH CPEIU APYTUX €CTECTBEHHBIX

HayK

1.2

0 HAayYHBIX MCTOJaX IMO3HaHHWsA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX
N TCOPCTUYCCKHUX MCTOHAAaX MCCICAOBAHHA BCIICCTB U H3YUCHUSA
XUMHNYCCKHUX peaKHHﬁ; YMCHHUE HCIOJb30BaTh MOACIN IJIA

00BSICHEHUS CTPOCHU aTOMOB U MOJICKYJI

1.3

0 cdepax mpodecCHOHATBHON NEATEIbHOCTH, CBS3aHHBIX C
XUMHEH ¥ COBPEMEHHBIMH TEXHOJIOTUSAMHU, OCHOBAHHBIMH Ha
JOCTH)KEHMSIX XMMHUYECKOM HayKH, U4TO MO3BOJUT 00Yy4arolMMCs
paccMaTpuBaTh ~ XMMHIO  Kak  cdepy  cBoell  Oyayuieit
npoeccuoHaNbHON IeSITeIbHOCTU U CAENaTh OCO3HAHHBIN BBHIOOP
XUMHH Kak Tpo(uiIbHOrO MpeaMeTa MpU Nepexoje Ha YpPOBEHb

cpemHero oo1ero oopa3oBaHus

Bilanenue cucreMoil XMMUYECKUX 3HAHUM M yMEHHE IPUMEHATH

CUCTCEMY XUMHYCCKUX 3HaHPII>i, KOTOpas BKIOYaCT:

2.1

B&)KHCﬁIHI/IG XUMHUYCCKHUEC IIOHATHA. XI/IMI/I‘ICCKI/Iﬁ DJIEMCHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MMPOCTOE U CJOXHOE BEIIECTBO, OJHOPOJIHAS
H HCOJHOPOAHAA CMEChb, OTHOCUTCIIBHBIC ATOMHAA U MOJICKYJIAApHAsd
MAacCChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIPHAST Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHUE, COJIb (CPEmHss), XUMHUUECKas

p€akuuA, pPCakKuunu COCIWMHCHUA, PCAKIHU PA3JIOKCHHA, PCAKIINH




3aMelIeHNUs, peakuy oOMeHa, TerIoBoi 3¢ (deKT peakuuu, 3K30- U
OHAOTCPMUYCCKUC PCAKIUU, pACTBOP, MaCCOBas J0JId XUMUYICCKOI'O
QJICMCHTAa B COCAMHCHHH, MaACCOBasd A0 MW  IHIPOLCHTHAsA
KOHIIEHTpalLlisl BEUIECTBA B PACTBOPE, AP0 aToMa, JIEKTPOHHBII
CIlO aToMa, aTOMHas OpOWTalb, PagUyC aToOMa, BAaJICHTHOCTH,
CTCIICHb OKHCJICHUSA, XUMUYCCKAaA CBA3b, DJICKTPOOTPUIATEIIbHOCTD,
MnojesipHass MW HCIOJKIpHAsA KOBAJICHTHAA CBA3b, HWOHHASA CB3b,
MCTAJUIMYCCKAsA CBA3b, KPUCTAJUINYCCKas peméTKa (aTOMHaSI,
MOHHAs, METAJUIMYecKasi, MOJIEKYyJsipHas), MOH, KaTHOH, AaHHOH,
SJICKTPOJIUT W HEIJICKTPOJIUT, SBJICKTPOJIUTHYECCKAA JuCConralnusd,
peakuunu HOHHOI'O 06MCHa, OKHCIIUTCIbHO-BOCCTAaHOBUTCIIBHBIC
peakluu, OKUCIUTEIb U  BOCCTAHOBUTENb, OKHCICHHE U
BOCCTQHOBJIEHHE,  DJEKTPOJIM3,  XHMHUYECKOE  DPaBHOBECHE,
oOpaTuMble M HEOOpaTUMbIE PEAKLUHU, CKOPOCTh XUMHUYECKOH

peakiuu, karaauzarop, [1/IK, koppo3us meTaos, CriiaBbl

2.2

OCHOBOIIOJIaraloIlue 3aKOHbl XUMHH: 3aKOH COXPAaHEHHUS MAaccChl,
nepuogudeckuii 3akoH .M. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOTaipo

2.3

TCOpUHU XHUMHUH: ATOMHO-MOJICKYJISIpHAsA TCOpuU-, TCOpUsd

3HCKTpOHHTH‘ICCKOﬁ Jucconruanuu

Brnanenne ocHOBaMH XMMUYECKON I'PaMOTHOCTH, BKITFOUAIOILEH:

3.1

YMCHHC TIIPaBUJIBHO HMCIIOJIb30BATb H3YYCHHBIC BCIICCTBA U
MaTepuanbl (B TOM YHCJIE€ MUHEpaJbHbIE yI0OpEHMs, METaulbl U
CIUIaBbl, HPOAYKTHI IEpPepadOTKM MPUPOIHBIX HMCTOYHHUKOB
yIIE€BOAOPONOB (YIJis, MPUPOAHOrO Tasza, HePTu) B OBITY,
CENIbCKOM XO3SIHCTBE, Ha MPOM3BOJCTBE U MOHMMAaHHE 3HAYEHUS
KUPOB, OENKOB, YyIJI€BOJOB I OpraHM3Ma YeJOBeKa; YMEHHUE
IIPOrHO3UpPOBaTh BJIUAHHUEC BCHICCTB U XMMHUUYCCKUX IIPOLICCCOB HaA

OpraHu3M YeJIOBEKa U OKPY)KAIOIILYI0 IPUPOIHYIO CPELY

3.2

YMCHHC UHTCIPUPOBATHE XUMHUYCCKHUEC 3HAHUA CO 3HAHHUAMU APYIUX

y4€OHBIX TPEAMETOB

3.3

HaJIMYME OmbITa paboTBl C  pPA3IMYHBIMH  HUCTOYHMKAMHU
UHPOpPMAIMM TIO XUMHHM (HaAyyHas ¥ HAyYHO-TIONYJISIpHAS

JIUTEpaTypa, CJIOBAPH, CIPABOUYHUKH, HHTEPHET-PECYPCHI)




YMCHUE 00BEKTUBHO O CHUBATh I/IH(l)OpMaLII/IIO 0 BCIICCTBAX, HUX

3.4 NPEBPAIICHUSAX M TMPAKTUYECKOM TPUMEHEHUHW ¢  yMEHHUE
UCTOJIB30BaTh €€ JUIs pelIeHus] y4eOHO-TT03HaBaTEbHbIX 33124
Bnanenue ocHoBaMH MOHSATHITHOrO ammapara U CHMBOJHYECKOIO

4 A3bIKa XUMHUHM JUIS COCTaBJie€HUS (OPMYT HEOPraHMYECKUX
BEIIECTB, YPAaBHEHHM  XUMHUUYECKUX  PEAKUMUH;  OCHOBAMH
xumuaeckoit HomeHnknatypsl (IlUPAC u TpuBHnanbHOIN)
YMmeHnue  OOBACHATH  CBS3b  IIOJIOKEHHSl ~ JJEMEHTa B
[lepuonuueckoit cucTeMe€ C UHUCIOBBIMH  XapaKTEPUCTUKAMU

. CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siapa,
o0Iiee YMCIO D3JEKTPOHOB), pacCHpelelieHueM »JJEKTPOHOB IO
JHEPreTUYECKUM YPOBHSIM aTOMOB IMEPBBIX TPEX MEPUOAOB, KaJHs
U KaJbLIUs
[IpencraBienne O TNEPUOAMYECKONM 3aBUCUMOCTH  CBOWCTB
XUMHYECKUX AIIEMEHTOB (pamuyc aToma,

6 ANEKTPOOTPHULIATENBHOCTh), MPOCTHIX U CIOXHBIX BEIIECTB OT
nojoxeHust aneMmeHToB B Ilepuomuueckoit cucreme (B Majblx
nepuosiax W TJaBHBIX MOATPYIINAX) U AJIEKTPOHHOI'O CTPOEHUS
aToma

7 YMeHnue kiaccu PuImpoBaTh:

7.1 XUMHUUYECKHUE IJIEMEHTHI

7.2 HEOpPraHWYeCcKHe BeIlecTBa

7.3 XUMUYECKUE PEAKIIUU

8 YMeHue onpenensiTh:

81 BAJICHTHOCTb W CTEMEHb OKHUCJICHHUS XUMHUYECKUX JJIEMEHTOB,

' 3apsi MOHA

8.9 BUJ XMMUYECKOW CBSI3U M THIl KPHUCTAJUIMYECKOW CTPYKTYpHI B

' COEIMHEHMSIX

83 XapakTep cpeabpl B BOJIHBIX pPAacTBOpax BEMIECTB (KHUCIOT,

' OCHOBaHMIN)

8.4 OKHUCJIMTENb U BOCCTAHOBUTEIh

9 YMeHue xapakTepru30oBaTh GU3NUECKUE U XMMHYECKHE CBOICTBA:

9.1 IPOCTHIX BEIIECTB (KHCIOPOX, O30H, BOJOPOI, TpaduT, anMas,




KpeMHUuH, a3or, ¢ocdop, cepa, XJOp, HATPHM, Kaauil, MarHuu,

KaJIBIIU{, ATFOMUHUH, JKEJIe30)

CIIOKHBIX BEIECTB, B TOM YHCJIE MX BOJHBIX PAacTBOpPOB (BOIA,
aMMHaK, XJOPOBOJOPOMA, CEPOBOIOPOIA, OKCHIBI M THUIAPOKCHIIBI

metasoB |-I1A rpynn, amomunus, menu (1), nunka, xenesa (1l u

%2 [11), oxcuast yrnepona (Il u 1V), xpemuus (1V), azora u dhocdopa
(11 u V), cepor (IV u VI), cepHuicras, cepHas, a30THCTast, a30THa,
docdopHas, yronpHasi, KpEMHHEBAsI KUCJIOTA U MX COJIN)
NPOTHO3UPOBATh M  XapaKTEpU30BaTh CBOWCTBA BEIIECTB B

03 3aBUCHMOCTH OT MX COCTaBa U CTPOCHUS, TPHUMEHEHHUE BEIICCTB B

' 3aBHCHUMOCTH OT UX CBOMCTB, BO3MOXHOCTh MPOTEKAHUS
XMMUYECKUX MPEBPAIEHUI B Pa3JIMYHbIX yCIOBHIX

10 YMeHHE COCTaBJIATh MOJICKYJISIDHbIC ¥ WOHHBIC YPaBHCHHS
peakiuii, B TOM yucie:

10.1 peakiuii HoHHOro oOMeHa

10.2 OKHUCJIMTEIbHO-BOCCTAaHOBUTEIBHBIX PEAKIIUN

103 WUTIOCTPUPYIOTIUX XUMUYECKUE CBOMCTBAa M3YyUYEHHBIX KIIACCOB

' (Tpyrmi) HeOpraHUYECKHX BEILECTB

104 MOJTBEPKAAOIINX TeHETHIECKYIO B3aMMOCBSI3b MEXY HUMU

11 YMeHue BHIYUCIATH (TPOBOIUTH PACUEThI):

111 OTHOCHTEIBHYI0O MOJIIEKYJSIPHYF0 W MOJSIPHYIO MAacChl BEIIECTB,

' MacCOBYIO JOJI0 XUMHUYECKOT0 3JIEMEHTa B COEIMHEHUHT

11.2 MacCOBYIO JOJIIO BEIECTBA B paCTBOPE,

11.3 KOJINYECTBO BELIECTBA U €r0 Maccy, 00beM ra3oB

114 [0 ypaBHEHUSM XMMHUYECKHX PEaKIHi W HaXOAUTh KOJIUYECTBO

' BEIIEeCTBA, 00HEM M MacCy peareHTOB MM IPOAYKTOB PEaKIIUU

12 Biagenue (3HaHUE OCHOB):

OCHOBHBIMH METOJIaMH HAy4YHOTro TMoO3HaHUsA (HaOIoneHue,

191 U3MEpPCHUE, OSKCIICPUMEHT, MOJCIUPOBAHUE) TIPH H3YYCHUU

' BEIIECTB U XWMHUYECKUX SIBICHUH; yMeHHe CQHOopMyIupoBaTh
npoblieMy U IPEIJI0KHUTh MYTH €€ peIIeHIs

12.2 Oe3omacHOi PabOThl ¢ XUMHUYECKMMH BEIIECTBAMH, XUMHUYECKOU




MOCY/I01 1 JTabOopaTOPHBIM 000PYTIOBAaHHUEM

12.3

npaBmwiaMu  Oe3omacHOro  oOpamieHHss C  BEIIECTBaMH,
UCIOJIb3YEMbIMU B MTOBCEAHEBHOM XU3HU, IPaBUJIAMU ITOBEJIEHUS
B IeIIX COepeKeHUs 3A0pOBbs M OKpYXKarolled MpupoJHOn
Cpenbl; TTOHMMaHUEe Bpena (OMacHOCTH) BO3JCHCTBHSI HA JKUBBIC
OpPraHU3MBbl OINpENEIEHHBIX BEIIECTB, CIIOCOOOB yMEHBIICHUS H

MpeAOTBpALICHUA UX BPCAHOI'0 BO3 /] eliCcTBUA

13

Hamume MPaKTUICCKUX HaBBIKOB IJIAaHUPOBAHUA )48

OCYHICCTBJICHUSA CICAYIOIMUX XUMUYCCKUX SKCIICPUMECHTOB!

131

HN3Yy4YCHHUC u OIIMCaHUC (1)I/I3I/I‘I€CKI/IX CBOMCTB BCIICCTB,
O3HAaKOMJICHHUE C (I)I/I?:I/I‘-ICCKI/IMI/I U XUMHUYCCKHMMH SBJIICHUAMU,
OIIBITHI, WJUIIOCTPUPYIOIIUC MNPU3HAKKU MNMPOTCKAHUA XHUMHUYCCKHX

peakuuit

13.2

M3YyYCHHUE CIIOCOOOB pa3jielieHns cMeceit

13.3

MOJIyYEHUE KHUCIOPOJA M HU3YyYEHHE €ro CBOMCTB; IIOJIy4YECHUE
BOZOPOZJA ¥ U3YYEHHUE €r0 CBOMCTB; MOJYYEHUE YIJIEKMCIIOTO ras3a
M U3y4YEHUE €ro CBOMCTB; MOJYy4YEHUE aMMHUAKa U U3YyYEHHE €ro

CBOMCTB

13.4

MIPUTOTOBIIEHHE PACTBOPOB C OIPEIEIEHHOM MACCOBOM J0JIEi

paCTBOPéHHOFO BCUICCTBA

135

NpUMEHEHUE  HHJIMKATOpOB  (JlakMyca,  METHJIOpaHXka W
denondTanenHa) s onpeAesIeHUs XapakTepa Cpelbl B pacTBOpax

KHUCHOT U LIeI04Yen

13.6

UCCIIEZIOBAaHUE M OIMCAHUE CBOWCTB HEOPraHWYECKUX BEIIECTB
pPa3IMYHBIX KJACCOB; H3y4YCHHE B3aUMOJEIHCTBHUS  KUCIOT C
MeTaJulaMH, OKCHJIAMHU METaJlIOB, PacTBOPUMBIMH u
HEepacTBOPHUMBIMU OCHOBaHUSIMH, COJISIMH; HOJy4eHHe
HEpaCTBOPHUMBIX OCHOBAaHUMN; BBITECHEHHE OJHOTO MeTajula
JpYrUM U3 pacTBOpa COJIM; MCCIelI0BaHHE aM(OTEPHBIX CBOMCTB

TUAPOKCHUOOB aJIIOMUHHA U TUHKA

13.7

PCHICHUC OKCICPUMCHTAJBHBIX 3aJdad II0 TEMaM: «OcHOBHEIE
KJIaCCbl HCOPraHUYCCKHX COCHHHGHHﬁ)); <<9J’ICKTpOJ’II/ITI/I‘IeCKa$I

JAUCCOoraLs, «BaxHelmme HEMETalabl U HUX COCAUHCHUA,




«BaxxHei1me MeTaJUIbl U UX COEAUHEHUSI»

13.8

XAMHAYECKUE  JKCIEPUMEHTHI, HIUIOCTPUPYIOIIME  MPU3HAKU
IMPOTCKAaHU A peaKquI HMOHHOTI'O 06M€Ha; Ka4€CTBCHHBIC PCaKUU
Ha IIPUCYTCIBYIOIIME B BOIHBIX pPAacTBOpPaxX WOHBL XJIOPULI-,
Opomua-, womuna-, cyibdpart-, ¢ocdar-, KapOOHAT-, CHIMKAT-
AHHUOHBI, THAPOKCHUA-UOHBbI, KATUOHbI aMMOHUS, Mardus, KaJlblIWA,

aJTIOMUHUS, kene3a (2+) u xenesa (3+), meau (2+), nuHKa

14

VYmenue:

141

MNpEaACTAaBJIATL PE3YJIbTATbl OSKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTCJILCTB, Fpa(l)I/IKOB n TaGJ’II/IH H BBIABJIATH OMIIMPUYCCKUC

3aKOHOMEPHOCTHU

14.2

yCTaHAaBJIMBaTh  CBS3M  MEXAY  peajbHO  HaOJ0JaeMbIMU
XMMUYECKUMU SBICHUSAMHU M IIPOLIECCAMH, IPOUCXOIAIIUMU B
Makpo- ¥ MHUKPOMHUpPE, OOBSICHSATh MNPUYUHBI MHOIr000pasus

BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHWUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
1 IIepBoHa4abHBIE XUMUYECKUE TTOHATHS
1.1 UucTele BemecTBa u cMecu. CriocoObl pa3eneHus cmecei
19 ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JIEMEHTHl. CHUMBOJIBI XMUMHYECKHX
' aneMeHTOB. [IpocTsie U C10KHBIE BEIIECTBA.
13 Xumnueckass Qopmyna. BaneHTHOCTP aTOMOB XHMHUYECKHUX D3JIEMEHTOB.
' CrerneHp OKHUCIIEHUA
3aKOH MOCTOSIHCTBAa cocTaBa BellecTB. OTHOCUTENIbHAs aTOMHAasl Macca.
1.4 OtHocuTenbHasE MOJEKyJisipHas Macca. MaccoBasgs [0 XUMHUYECKOIo
3JIeMEeHTa B COEJMHEHUU
15 KommyectBo BemectBa. Monb. MonspHas mMacca. ModsipHblii 00bEM Ta30B.
' B3anMocBs3b KoIMUECTBa, MACCHI M UM CIIA CTPYKTYPHBIX €UHULL BEILIECTBA
16 duznueckne U XUMHYECKUE SIBJICHUSA. XUMUYECKas Peaklus U €€ MpU3HaAKH.
' 3aKOH COXPaHEHHUs MacChl BEUIECTB. XUMUYECKUE YPaBHEHUS
5 [lepnonnueckuii 3akoH u [leproguueckas cucTeMa XMMHYECKHX 3JIEMEHTOB
.. MenneneeBa. CTpoeHrue aTOMOB
[lepnonuueckuii 3akoH. Ilepronnueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
2.1 .. Menneneesa. Ilepuoas! u rpynnsl. GU3HYECKUN CMBICI MOPAIKOBOTO
HOMEpa, HOMEPOB MEPUO/Ia U I'PYIIIBI 3JIEMEHTA
Crpoenne atomoB. CoctaB aToMHBIX siaep. M3oTonbl. DnekTpoHsl. CTpoeHue
2.2 JNEKTPOHHBIX 000JI0YeK AaTOMOB TMepBbIX 20 XMMHYECKUX DIIEMEHTOB
ITepunonnueckoit cucremsl .M. MenneneeBa
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XHMHMUYECKHX 3JIEMEHTOB IE€PBBIX
TpEX NEepPHOJIOB, Kausi, KaJIbLIUS (panuyca aTOMOB,
2.3 NEKTPOOTPULIATEIBHOCTH, METAINIMYECKUX U HEMETAJNINYECKUX CBOWCTB) U
UX COEIMHEHMM B COOTBETCTBUM C IIOJIOKEHHUEM DIIEMEHTOB B
[leprnoauyeckoit cucTeme U CTpPOEHUEM UX aTOMOB
3 CtpoeHue BemecTBa
3.1 Xumuueckast cBs3b. KoBaneHTHass (MOJsipHas MW HEMOJSIpHAs) CBSI3b.




DJIEKTPOOTPULATEIIBHOCTh ~ XUMHYECKUX  3JE€MEHTOB. HoOHHas  CBA3b.

Meramnnueckas cBSI3b

3.2

Tumnbel KpucTaUIMUECKUX PEMmETOK (aTOMHAsl, WOHHAs, MeETaUTn4decKas),
3aBHCHUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKOW PEIIETKH U BUIA

XUMHUUYECKOUN CBA3U

Baxueiimue NPpEaACTAaBUTCIIMN HCOPraHUYCCKHUX BCIICCTB. HemeTtamnel 1 ux

COCAMHCHU. Meraisl U UX COCIUHCHUA

4.1

Krnaccudukanus m HOMEHKJIaTypa HEOPraHHMYECKHUX COCIMHCHHI: OKCHJIOB
(coneobpasyromiue: OCHOBHBIE, KHUCIIOTHBIE, amdoTepHbIe) U
HecoJeo0pa3ylone; OCHOBaHUN (IIEN0OYM U HEPAaCTBOPUMBIE OCHOBAHMUS);
KUCTOT (KHUCIOpOACOIepKalMe U OECKUCIOpPOIHBIE, OJIHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

4.2

duznyeckue M XUMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-HECMCTAJIJIOB:

BOJIOPOJIa, XJIOpa, KUCI0PO/a, Cepbl, a30Ta, pocdopa, yriaepoaa, KpeMHHS

4.3

®uzruecKkrue U XMMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB-METAIIOB: JIUTHUS,
HaTpus, KaJus, MarHus u KaJbIus, aJIFOMHUHUS, JKenesa.

DIEeKTPOXUMHUYECKUN psJl HAITPSHKEHUI METaIoB

4.4

®duznueckue W XMMHYECKME CBOMCTBA  BOJOPOAHBIX  COEIUHEHUU

HEMCETAJUIOB: XJIOPOBOAOPOJa, CEPOBOAOPOAA, aMMHAKa

4.5

dusnyecKre 1 XHMHUYECKUE CBOMCTBA OKCHI0B HemeTawioB: cepsl (1V, VI),

asora(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(lV).
[TonyyeHue OKCHU0B HEMETAIIIOB

4.6

Xumuueckue cporictBa okcuaoB: MeTauioB |A-IIA rpynn, nuunka, memu(ll) u

xene3a(ll, 11). [Tosyyenre OKCHI0B METAIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBaHWM U aMQOTEPHBIX THAPOKCUIOB (Ha
npuMepe THAPOKCUIOB aJTIOMUHMS, JKele3a, HKa). [lomydenne ocHOBaHU I

¥ aM(pOTEpHBIX I'UAPOKCU]IOB

4.8

O6mue XUMUYECKUE CBOMCTBA KHUCJIOT: XJIOPOBOJOPOAHOM,
CEpOBOJIOPOIHOM, CEpHUCTOM, CEpHOM, a30THOM, (HOCHOpPHOM, KPEMHUEBOH,
yrosibHoi. OcoOble XMMUYECKHE CBOMCTBAa KOHIEHTPUPOBAHHOM CEpHON H

a30THOM Kkucnort. [Tonmydyenune kucaor

4.9

OO6mue xuMu4ecKue cBoicTBa cpeaHux coelt. [lomyuenue coneit

4.10

HonyquI/Ie, CO6I/IpaHI/Ie, pacimo3HaBaHUC BOAOpPOJa, KHCJIOpPOJAd, aMMHAKA,




YTIICKHCIIOTO ra3a B 1ab0paToOpuH
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Ilonyyenne amMmmuaka, CEpHOM M a30THOM KHUCJIOT B MPOMBIILICHHOCTH.

OO6mme crocoObl MOYYeHUS] METAJIOB

412

I'eneTnueckas CBs3b MCXKAY KiIaCCaMU HCOPraHNUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUECKUE PEAKITUT

5.1

Knaccmbm(aunﬂ XUMHUYCCKUX peaKHI/Iﬁ MO pa3/IMYHbIM IMPHU3HAKAM: I10 YHUCITY
H COCTABY YUYACTBYIHOIIUX B PCAKIIMU BCHICCTB, IO TCIIJIOBOMY 3(1)(1)€KTy, 1o

W3MEHCHUIO CTEICHEH OKHCICHHS XUMHYSCKUX 3JIEMEHTOB

5.2

TennoBolt 3QPeKT XUMHUUECKONH peaklHud, TEePMOXUMHUUYECKHUE YpPaBHEHUS.

OK30- " OHIAOTCPMHUYCCKUC PCAKIIUU. TCpMOXI/IMI/I‘IeCKI/Ie YpaBHCHHA

5.3

OKHMCIINTEIbHOBOCCTAHOBUTEIILHBIC peaKuuu. OxucIuTeIn u
BOCCTaAHOBHUTCIIN. Hpoueccm OKHCJICHHA N BOCCTaHOBJICHU. BHeKTpOHHHﬁ

0ajlaHC OKUCIINTEILHOBOCCTAHOBUTEILHOM pe€aKnuu

5.4

Teopust 3JIEKTPOJIUTUYECKOM JACCOLIMAIIVH. Katuonsr, AHUOHBI.
DNEKTPOJIUTHI U HEINIEKTPOIUTHI. CUIIbHBIE U clla0ble 31eKTponuThl. CTeneHb

Jucconuanuu

5.5

Peakinn monHoro oomeHa. Y cioBHsi IpOTEKaHUs peaklvii MOHHOro oOMeHa,

IIOJIHBIE U COKPAILIEHHBIE HOHHBIE YPABHEHUS PEAKLIUN

XuMHs 1 OKpy’Karomas cpena

6.1

BeHIeCTBa n Martcpuajbl B HOBCG)IHCBHOﬁ J)KU3HU 4enoBeka. be3zomacHoe
HCIIOJIB30BAHHUEC BCHICCTB M XHMMHUYCCKHUX peaKIII/Iﬁ B J'Ia60paT0pI/II/I u 6BITy.

HepBaﬂ MMOMOIIb ITPpU XUMHUYECCKUX 0KOrax U OTPAaBJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHHE OKpyXKaroled cpeabl (KUCIOTHBIE JOXKIH,
3arpsisHEHHE MOYBBI, BO3yXa U BOJOEMOB), CIOCOOBI €ro MpeaoTBpalleHus
[Ipenenvunas nmonmycrumast konmeHntpamus BemiectB (IIJK). Pons xumum B
PEIICHUH DSKOJIOTHYECKUX TMpoOJieM. YCUIeHHE NapHUKOBOrO 3ddexra,

paspyliieHre 030HOBOTO CJIOsI

6.3

[Ipumenenue cepsli, a30ta, hocdopa, yriepoaa, KpeMHUSI U UX COCTUHEHUN B
OBITY, MEIMIIMHE, MPOMBIILICHHOCTH M CEIbCKOM Xo3siiicTBe. [IpumeHenue
METAJIJIOB U CIUIaBOB (CTalb, YYTYH, AIOPAIOMUHUN, OpOH3a) B OBITY U
NPOMBIIUICHHOCTH WX coequHeHuid. [loHsATHE O KOppO3WU METalIoB,

OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOPPO3HUU

6.4

[IpuponHble MCTOYHHUKH YTIIEBOJOPOAOB (Yrojb, MPUPOAHBIA Ta3, HEDTH),




IPONYKTHI UX epepaboTKH (0€H3UH), UX POJIb B OBITY U IPOMBIIIJIEHHOCTH

HCpBOHaLIaJIBHBIC MOHATHS 00 OpraHn4CCKux BCIICCTBAX KaK O COCAMHCHUAX

yriaepoga (MeTaH, 3TaH, STHJICH, AlETWJICH, JTaHOJ, TJIMIEPUH, YKCyCHas

65 kucnota). [loHsiTHE O OMONOTMYECKH BaXXHBIX BEIIECTBAX: XHpaX, Oenkax,
YIJI€BO/IaX — M UX POJIM B )KU3HU YETIOBEKA
7 Pacuérsr:
7.1 1o popMyIaM XUMHUYECKUX COeTUHEHUN
7.2 Macchl (MacCOBOM) J10JIM pacTBOPEHHOTO BEUIECTBA B pAaCTBOPE
7.3 M0 XUMUYECKUM YPaBHCHUSIM




YYEBHO-METOINUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

1. KommnbroTep, MpoekTop MyJIbTUMEANA, TPUHTEP

2.0060pynoBaHue 115l TPOBEIEHUS TPAKTHYECKUX padoT

- mabopaTopHsbIil mratus (151IT)

- TaTuB st poodupos (15 mir)

- IPOOUPKHU

-cniupTOBKH (15 1mIT)

- mpuOop ISl mostydeHus ra3os (15 mr)

- 32)KUM, IINATENh, IPOOKa C Ta300TBOAHON TPYOKOH, epxKaTens Ut mpooupok (15mT)
- konObI (15mT)

- XUMHYecKHii ctakaH (15 mT)

- XUMU4eckas BopoHka (15mir)

- apdoposrie vameuku (15 mrr)

- PEaKTHUBBI

3. Moaenu KpucTaIMu€CKUX PELIETOK TOBAPEHHOM coiu, rpaduTa.

4. Ilepuonnueckas tabnuna xuMuyeckux siaeMenToB [l. 1. MenneneeBa
5. Tabnuiia pacCTBOPUMOCTH KHUCIIOT, COJICH U OCHOBAaHUM B BOJIE

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Xumusa 8 kiacc Yueonuk. ['abpuensa O. C, OcrpoymoB U. I', Cnankor C. A., usn.
[IpocBemenue, 2024 1.
2. Xumus 9 knacc YueOnuk. ['abpuensa O. C, OcrpoymoB U. I', Cnagko C. A., uzn.

[IpocBemenne, 2024 1.

METOANYECKHUE MATEPHUAJIBI JJUIA YYUTEJIA

1. Meroanueckoe mnocobue k yueObnuky O. C. T'abpuensna 8-9 xmacc, u3MI.
[Ipocsemenne, 2024 r.
2. PabGouas terpaap mo xumuu 8,9 xnacc O. C. 'abpuensn, uzn. [Ipocsemenne, 2024 T.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1

PECYPCbI CETU UHTEPHET

http://ege.yandex.ru/chemistry/

http://chem.reshuege.ru/

http://himege.ru/

http://pouchu.ru/

http://enprophil.ucoz.ru/index/egeh alkeny alkadieny/0-358
http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf
http://fictionbook.ru/author/georgiyi _isaakovich lerner/biologiya polniyyi sp
ravochnik dlya podg/read online.html?page=3

8. http://www.zavuch.info/methodlib/134/
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