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HOACHUTEJIBHASA 3AIIMCKA

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

[Iporpamma mo XuMuM 1aéT MpPECTaBICHUE O IENsIX, O0Imeld cTpareruu
OoOydeHMs, BOCIUTAHUS M PaA3BUTHS OOYYAIOIIMXCS CPEICTBAMU y4ye€OHOTO
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 00pa3oBaTeibHOU
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 CIY)KUT OCHOBOM JJIsi (DOPMHUPOBAHUSI MUPOBO33PECHUS
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 yCTOMYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM, IHEPrETHUUECKOM,
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
MOBCETHEBHOM JKU3HU, TaK U B TPOHECCHOHATBHON 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
aJanTUPOBAHHBIM OTpa)k€eHHWEM 0a30BOM HAYKW XMMHU Ha ONpPEACIEHHOM STarie
€€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OPUCHTHPOBAH
Ha OCBOEHHE OOYYArONIMMHUCS CHUCTEMbl TEPBOHAYAJBHBIX MOHATUN XUMHH,
OCHOB HEOPraHWYECKOW XMMUM U HEKOTOPBIX OTNIEJIbHBIX 3HAYUMBIX MOHSITUN
OPraHu4eCKON XUMHH.

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 OPraHU30BaHbI 10
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;

— YU4EHHS O CTPOEHUH aTOMa U XUMUYECKOU CBSI3H;

— TPENCTaBICHUN 00 DIIEKTPOIMTUYECKON JUCCOIMAIMA BEUIECTB B
pacTBopax.

Teopernueckue 3HaHHUS PACCMATPUBAIOTCS HAa OCHOBE AMIUPUUYECKHU
MOJIYUCHHBIX M OCMBICIEHHBIX (DaKTOB, pPa3BUBAIOTCS IOCIIEA0BATEIBHO OT
OJTHOTO ypOBHA K JPYroMy, BBINOJHSASA (DYHKIUU  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 OTHOIIICHHS 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 wu3ydeHUHM XUMUU TPOUCXOAUT (HOPMUPOBAHHWE 3HAHUN OCHOB
XUMUYECKOM  HAayKM Kak  o00JIaCcTU  COBPEMEHHOTO  €CTECTBO3HAHMS,
MPAKTHUECKON JEATEeIHbHOCTH YEJIOBeKa M KaK OJHOIO0 W3 KOMIIOHEHTOB
MUPOBOW KyJNbTYphl. 3afada ydeOHOro MpeaMeTa COCTOMT B (hopMHUpOBaHHUU
CHUCTEMBl XMMHYCCKUX 3HAHUM — BaXXHEUIIMX (haKTOB, MOHATHUH, 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 NPUMEHEHUU B YYEeOHO-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 CaMOCTOSITEIbHOW MO3HABATENILHON NIEATENbHOCTH, HAYYHBIM
MeToAaM IMO3HaHus, POPMUPYIOIIUM MOTHUBALIMIO U Pa3BUTHUE CIIOCOOHOCTEH K
XUMUU;

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

— (opmupoBanue oOImEeH (QYHKIIMOHATLHOH W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBSICHATH W OICHUBATH SIBJIICHUS
OKpPYKaIoUIEero MUpPA, UCHOJb3Ysl 3HAHUS U OMBIT, MOJYYEHHbIC NIPU U3YUYECHUU
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
[€JIECOO0Pa3HOr0 TOBENEHUS B OBITY M TPYJOBOW JEATEILHOCTH B LEISAX
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 ©  HampaBIEHHOCTH
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 KIIACC

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 MO3HAHUS 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.
3akOoH TIOCTOSIHCTBAa cocTaBa BemlecTB. OTHOcHUTENbHAs aTOMHas Macca.
OtHOcuTenbHAs MOJEKYJsIpHasl Macca. MaccoBast OISl XUMUYECKOTO AJIEMEHTA
B COCIMHEHUH.

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

@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 KOHACHCAIMS BOJAbl) U XUMHUYECKHX (TOpPEHHE 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 (II) mpu HarpeBaHuu, B3anMOJACHCTBUE
xenesa ¢ pactBopoM coiu meau (1I), uzydenue cnocoboB pasyieneHus cMecei: ¢
MOMOIIBI0O  MarHuta,  (QUIbTPOBAHUE,  BBIMApPUBAHUE,  JAUCTHIUIALIMS,
xpomatorpadusi, TPOBEICHUE OUYMCTKH TIOBAPEHHOW COJIM, HAONIOJCHHE U
OMHMCaHWE PE3YJbTATOB TMPOBEJICHUS OIbITA, WILIIOCTPUPYIOIIETO 3aKOH
COXpaHEHHS MACChI, CO3JJaHUE MOJIeTIeH MOJIEKYJ (IIapOCTEPKHEBHIX).

Baxneilune npeacTraBuTe/ Id HEOPraHMYEeCKUX BellecTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — 3J1eMEHT U TpoCcToe
BenecTBO. Haxoknenue kuciaopoga B mpupoze, QpU3nyeckue U XUMHUYECKUE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [Ipumenenue kuciaopoga. CrocoObl
MOJIyYEHHUs KHUCJopoAa B jabopaTopuu U MpOoMbIILIeHHOCTH. Kpyroopot
Kuciopojaa B npupoje. O30H — atoTpornHas MOAU(PUKALINS KUCIOPOIa.

TemmoBoil >pGHEeKT XUMHUYECKON 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, ¢Gu3MUECKMe W XHUMHYECKHE CBOICTBA, MPUMEHEHUE, 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 nonst BemecTtBa B pacTBOpe. XHWMHYECKHE CBOWCTBA 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 coequuennii. Okcuanl. Knaccudukanms
OKCUJIOB:  cojieoOpa3yroiiue (OCHOBHBIC, KHUCJIOTHbIE, aM{QOTEepHbIE) U
HeconeoOpasyromue. Homenknarypa okcugoB. DPu3nyueckue W XUMHUUYECKHE
cBoMCTBa OKCUIOB. [losryueHne okCuos.

OcHoBanusi. Knaccudukanusi OCHOBaHWW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHkiarypa ocHOBaHUM. PU3NYECKHUE 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 YCJIOBUS
BO3HMKHOBEHUSI M TIpEKpalieHus TopeHus (moxkapa), O3HAKOMJICHUE C
oOpa3iilaMd OKCHJIOB UM ONHCAaHWE WX CBOWCTB, TOJy4Y€HUE, COOUpPAHHE,
pacro3HaBaHWE M HW3y4YEHHE CBOMCTB BOjOopoja (TrOpeHue), B3auMOCHCTBUE



Bogopoaa ¢ okcuaoMm Menu (II) (BO3MOXKHO MCIIOIb30BaHKUE BUICOMATEPUATIOB),
HaOmrofieHre OoOpas3loB BEIIECTB KOJIWYECTBOM | MO, HCCIEIOBaHUE
OCOOCHHOCTEW pPACTBOPEHHUS BEUIECTB C Pa3IMYHOM  PacTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCCOBOW JIOJEM PacTBOPEHHOIO
BEIIECTBA, B3aUMOJECHCTBUE 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
B3aumojericTBus okcuaa meau (I) ¢ pacTtBopom 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
COEeIUHEHUN.

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
IPYyNNax CXOAHBIX 3JIEMEHTOB (ILEIOYHBIE M IIEJOYHO3EMENbHbIE METaLIb,
raJIoreHbl, WHEPTHBIE Tra3bl). DJIEMEHThI, KOTOpble 00pazyloT am(pOoTepHbIE
OKCHJIbI U TUAPOKCHIBI.

Ilepnonnuecknii 3akoH. Ilepuonnueckas cucTeMa XUMUYECKUX DJIEMEHTOB
H. W. MenneneeBa. KoporkonepuonHas ¢ JJIMHHONEpUOHAS (DOpPMBI
[lepuoguueckoit cucrembl 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 3MeKTPOHHBIX 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.
DJIEKTPOOTPULATENBHOCTh 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 PACcTBOpPAMHM 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 MCIOJIb30BaHUE 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, KilacCupUKanus, MePUOJUIHOCTD,
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, ras3, (puU3nUecKue BEIUYHHBI,
€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 XUMHUYeCKasi peaKkuus

[Tepuognueckuit 3akoH. [leproanyeckasl cHCTeMa XUMHYECKUX 3JIEMEHTOB
J1. 1. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUM CBOMCTB
XUMHUYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kaaus, KaIbIUs M HX
COCAMHEHUN B COOTBETCTBUM C IOJOXKEHUEM 3JeMEHTOB B llepuognueckon
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, OTHOCSIIUXCS K Ppa3IMYHBIM KJaccam
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 CTCIEHEH OKHCIIEHHS XHMHYECKMX DJJEMEHTOB, 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
OKHUCJIMUTEJIbHO-BOCCTAHOBUTEJIbHON  peakunu. CocTaBieHUE  ypaBHEHHI
OKHUCJIMTEIIbHO-BOCCTAHOBUTENIbHBIX PEaKIUH C HCIOJIb30BAaHUEM METoAa
AJICKTPOHHOTO OajiaHca.

Teopuss ~ SMEKTPOJUTHUYECKON  JUCCOLMALIMM.  ODJIEKTPOJIHUTBHI  H
HEVIEKTpouThl. KaTuoHbl, aHMOHBI. MeXaHM3M AUCCOLMALMM BEIIECTB C
pa3IMYHBIMUA BUAAMH XUMUYECKOH cBsi3u. CreneHp nucconuanuu. CHIbHBIE U
cJ1a0ble HJIEKTPOIIUTHI.

Peakiiuu wmoHHOro oOMeHa. YCIOBHA NPOTEKAaHUS pEaKUHl HOHHOIO
oOMEHa, TOJIHbIE W COKpPAIEHHBIE HOHHBIE ypaBHEHUs peakuuid. CBolcTBa
KHCJIOT, OCHOBAaHUN U COJE€W B CBETE MPEACTABICHUN 00 3JIEKTPOIMTUYECKON
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
(xyopua HaTpusi), MCCIEIOBaHHE 3aBHUCHUMOCTH CKOPOCTH XHMHUYECKOU
peakuMd  OT  BO3JEHCTBHS  pPa3IMYHbIX  (PAKTOPOB,  MCCIIEOBAaHUE
3JEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCAa JMCCOLMALMM KHUCIOT,
iesiouen 1 coseil (BO3MOXKHO MCIIOJIb30BAaHUE BUJIEO MATEPUATIOB), ITPOBEICHUE
OIBITOB, WJUTFOCTPUPYIOIIMX MPU3HAKK NPOTEKaHUsS PEaKLMil MOHHOro oOMeHa
(oOpa3oBaHMe oOcajka, BBIICIEHHWE Tas3a, O0pa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIHUX PUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX — PEaKIIMM
(ropenue, peakuuu pa3IoKeHus, COEIMHEHUS ), pacrno3HaBaHue
HEOPraHMYECKUX BEUIECTB C IOMOLIbIO KAaYECTBEHHBIX pEAaKLUUH HAa HOHBI,
pELICHNE SKCIIEPUMEHTAIIBHBIX 33/1a4.

Hemertanibl n X coeIMHEHUSs

OOmias XapakTepucTHka rajaoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHbIE CTeNeHU OKucaeHus. CTpoeHue u (pU3nYecKkrue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOT€HOB. XHMMHUUYECKHE CBOWCTBA HAa MPUMEPE XJopa
(B3auMoOACICTBIE C MeETaulaMH, HEMETaJUlaMH, IIeJIo4aMH). XJIOPOBOIOPO/I.
ConsiHasg KUCI0Ta, XUMHYECKHE CBOMCTBA, MOJYy4YECHHE, PpUMEHEHUE. JleiicTBre
XJIOPAa ¥ XJIOPOBOJOPOAA HA OpPraHU3M 4esoBeKa. BakHehmme XJIOpuabl U UX
HaX0XJ/ICHHE B MPUPO/IE.



OO6mas  xapakrepuctuka d3i1eMeHToB  VIA-rpynmbel.  OcobGeHHoOCTH
CTPOEHHUS aTOMOB, XapaKTEepHbIE CTeNeHU OKuciaeHus. CTpoeHue u puznyeckue
CBOMCTBAa TPOCTBIX BEHIECTB — KHUCIOpOAAa U Cepbl. AJUIOTPOIHBIE
MOJU(PUKALMK KUCIOPOAA U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOAOPO/I,
CTpoeHue, (¢u3NYecKue U XuUMU4yeckue cBorcTBa. OKCuAbl Ccepbl  Kak
OPEJICTABUTENM KHUCIOTHBIX OKcuaoB. CepHas Kucinora, (¢QU3HUECKUE U
XMMHUYECKHE CBOWcTBa (00IIMEe Kak TpPeACTaBUTENs Kjacca KHUCIOT U
cnenupuyeckre). XMMUYECKUE PEaKIUu, JIeKallllie B OCHOBE MPOMBIIIIEHHOTO
crnocoba mostydeHusi cepHoil KucnoThl. [Ipumenenue cepHoil kucinotsl. Conu
CEpHOI KHUCIIOTHI, KaYECTBEHHAs peakiusi Ha cyiabdaT-uoH. Haxoxnenue cepbl
U €€ COCAMHEHUN B MPUPOAEC. XUMHUYECKOE 3arpA3HEHUE OKPYKAKOILIEH CPEIbl
COEIMHEHUSAMH Cepbl (KUCIOTHBIE JOXAM, 3arps3HEHUE BO3/1yXa U BOJOEMOB),
CIOCOOBI €ro MpeAoTBpaICHUS.

OO1as xapakTepuCcTHKa 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTE€pHbIE CTENEHU OKUCIEHUs. A30T, pacnpoCTpaHEHHE B
npupoje, puznuecKkue U XuMuueckue cBorctBa. Kpyropopor azora B npupoJe.
AMMMaK, ero pu3nYecKre U XUMHYECKUE CBOMCTBA, MOIYYCHHE 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
KUCIOT U crneuuduueckue). Vcrnonb3oBaHne HUTPATOB U COJE aMMOHUS B
KauyeCTBE MUHEPAIbHBIX YyIO0OpeHH. XUMHUYECKOE 3arpsi3HEHUE OKpYXKarolen
Cpelbl COEIMHEHUSAMU a30Ta (KUCIOTHBIE JOXK]IM, 3arpA3HEHUE BO3/1yXa, ITOYBBI
u BojoémMoB). Docdop, amwiorponHsie Mogudukanuu dochopa, Guznueckue u
xumuueckue cBorctBa. Oxcun  dochopa (V) u  docdhopHas kuciora,
¢u3nyeckue U XMMHYECKUE CBOMCTRA, nonyueHue. Mcnonb3oBanue docdaros B
KauyeCTBE MUHEPAIbHBIX YI00OpEHUM.

OOmas  xapakrtepuctuka 3jgeMeHToB IVA-rpynmel.  OcobeHHocTH
CTPOEHHUSI aTOMOB, XapaKTEPHBIE CTEIIEHU OKUCIECHUS. Y IJIEpOJ, alUIOTPOITHbIE
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,
MOJIyYEHHE U MPUMEHEHNE. DKOJIOTMYECKHE POOJIEMbI, CBA3aHHBIE C OKCUIOM
yraepona (IV), rumoresa riao0aqbHOr0 MOTEIUICHHWS KIMMaTa, NMapHUKOBBIN
adpdexr. YrompHas kuciaora u e€ Cold, UX (PU3NUECKUEe U XUMHYECKUE
CBOICTBA, Mony4yeHue U npuMmeHeHue. KauecTBeHHas peakuusi Ha KapOOHAT-
noHbl. Vcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U
CEJIbCKOM XO3SIMCTBE.



[lepBoHauanbHble TOHATUS 00 OpPraHMYECKUX BEIIECTBAX Kak O
COEIMHEHHUSX yriepoja (MeTaH, dTaH, TUJICH, alleTHJICH, 3TaHOJ, TIUIEPUH,
yKCcycHas kuciora). IlpupoaHpie HCTOYHUKH  YIJIEBOJOPOAOB  (YroJib,
OPUPOIHBIN ra3, HePTh), NPOAYKTHI UX MepepadoTKu (OEH3MH), UX POJIb B OBITY
U TpOMBINUIEHHOCTH. [IoHSITHE O OMOJIOrMYeCKH BaKHBIX BEIIECTBAX: KUpPaX,
Oenkax, yrieBoJax — U UX POJIM B KM3HU 4YelioBeKa. MarepuaibHOE €IUHCTBO
OpPraHUYECKUX U HEOPTraHUYECKUX COCIMHEHUMN.

KpeMmuuii, ero ¢usznueckue M XUMHUYECKHE CBOMCTBA, MOIyYEHUE U
npumenenne. CoeauHeHus KpeMHHs B mipupojie. OOuiue mnpeacTaBieHus o0
okcujie kpemuus (IV) u kpeMuuneBoil kucinore. CUIMKAThI, UX UCIIOJIb30BAHUE B
OBITY, B IPOMBIIIJIEHHOCTH. Ba)kHeillre cTpouTesbHbIE MaTEpUalibl: KEpaMuKa,
CTEKJIO, IIEMEHT, OeTOH, xene300eToH. [IpobaemMbr 6€301acHOTO UCTIONh30BAHUS
CTPOUTENBHBIX MATEPUATIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCcnepumenm:

u3ydeHne oOpa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOM
KHUCIIOTHI, IPOBE/ICHNE KAU€CTBEHHBIX PEaKIINil Ha XJIOPU-UOHBI U HAOIIOIEHNE
MIPU3HAKOB UX MPOTEKAHUs, OMBITHI, OTpaXKarome (PU3NIECKUE U XUMUYECKUE
CBOMCTBA TaJlOTEHOB M MX COCIUHEHHH (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpPUAJIOB), O3HAKOMJIEHHE C O0O0pa3laM XJIOPUIOB (TajJoreHujIoB),
O3HAKOMJICHHE C oOpa3mamMu cepbl U €€ COeQUHEHHSIMU (BO3MOXKHO
UCIOJIb30BaHUE BHUJCOMATEpPUAJIOB), HAOIO/IEHHE TMpolecca OOyrIMBaHUSA
caxapa IMOJ JCWCTBUEM KOHUEHTPUPOBAHHOM CEPHOM KHUCJIOTHI, H3Yy4YECHUE
XUMUYECKUX CBOMCTB  pa30aBICHHONM CEpPHOM  KHUCJIOTHI, IPOBEICHUE
KaueCTBEHHOM peakiuu Ha Cyiab}ar-uoH U HaOMIOJCHUE TMpU3HaKa e
IPOTEKaHUsI, O3HAKOMJIEHUE ¢ (U3MUECKMMU CBOWCTBAMHM a30Ta, ochopa u ux
COeMMHEHUN (BO3MOXHO WCIOJB30BAHUE BUICOMATEPUATIOB), oOpa3iaMu
a30THBIX U (pocopHBIX yIO0OpEeHHi, MOJydeHre, coOOMpaHne, paclio3HaBaHue U
VM3y4YECHHE CBOMCTB aMMHUaKa, MPOBEJACHUE KAUYECTBEHHBIX pEaKIMii 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 anmasa, rpadura, ¢yIepeHa, O03HAKOMJIGHHE C IIPOIECCOM
a7IcOopOIIM paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
POTUBOTa3a, MOJydeHue, CoOMpaHue, paclo3HaBaHUE W M3YYCHHE CBOMCTB
YIJEKUCIIOr0 Tras3a, NPOBEJACHUE KAueCTBEHHBIX peakiuii Ha KapOoHaT U
CUJIMKAT-UOHbl W HW3yYE€HHE MPU3HAKOB HX MPOTEKAHMS, O3HAKOMJICHUE 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 NOJIOKeHUS B [leprognyueckon cucreMe XUMUYECKUX JJIEMEHTOB
J1. 1. MenneneeBa u ctpoeHusi atTomoB. CTpoeHHEe METAIIOB. Metaimyueckas
CBSA3b U METAJUIMUECKasl KPUCTAJUIMUECKas PElIETKa. DICKTPOXUMUYECKUIN P
HaIlpSDKEHU MeTauioB. PU3MYECKHE M XMUMHUYECKHE CBOMCTBA METAJUIOB.
OO6mme crnocoObl ToMydeHUs MeTamuoB. [loHATHE O KOpPO3WMU METAILIOB,
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 snemeHToB /. 1. MenneneeBa, CTpoeHUE UX aTOMOB, HAX0XKICHUE
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
[lepuognueckorn cucreme xumuueckux odiemeHtoB [JI. WM. Menneneesa,
CTPOCHHE HMX aTOMOB, HAXOXKJIECHUE B Ipuponae. PHU3NYECKUE U XUMHYECKHE
CBOMCTBA MarHusi W Kajbliusa. Baxuelmme coeauHeHUs Kaiablus (OKCHUI,
TUAPOKCU, COJH). ZKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmomuHnil: nonoxkenue B llepuognueckoil cHCTEME XMMUYECKHUX
anemeHToB JI. M. MenaeneeBa, CTpoeHHE aroMa, HaxOXICHHUE B IIPUPOJE.
dusnyueckre M XUMUYECKHE CBOWCTBA amOMUHUA. AMDOTEpHbIE CBOMCTBa
OKCHJIa U TUAPOKCHUIA AITFOMUHUSL.

Keneso: nonoxxenue B [leppoanyeckon cucTteMe XUMHUYECKUX JIEMEHTOB
. . MenpaeneeBa, CTpOEHUE aTOMa, HaXOXKIACHUE B mpupoae. Pusndeckue u
XUMUYECKUEe CBOICTBa kene3a. Okcuabl, TUAPOKCUIbI U conu xene3a (II) u
xenesa (III), ux cocras, cBolicTBa M MOJTy4CHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE C oOpasllaMH METaUIOB U CIJIaBOB, WX (DU3HUYECKUMU
CBOMCTBaMH, U3Y4YEHHE peE3YyJIbTaTOB KOPPO3UU METALIOB  (BO3MOXKHO
HCIIOJIb30BAaHUE BUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBHS OKCHAA
KaJbllMd U HATpHUs C BOJOM (BO3MOXKHO HCIOJIb30BAaHHE BHUICOMATEPUAIIOB),
HCCIIEOBAHNUE CBOMCTB KECTKOM BOJIbI, ITPOLIECCA TOPEHHUSI KENE3a B KUCIOPOJE
(BO3MOKHO MCIOJIb30BAHME BUJIEOMATEPUAJIOB), MPU3HAKOB IPOTEKAHUS
KAQUECTBEHHBIX PEaKIIMi HA MOHBI: MArHUS, KaJIbLKs, aJFOMAHUS, IMHKA, JKEJe3a
(I u xenesa (III), memu (II), HaOmOIEHHE MW OMHCAHUE MPOIECCOB
OKpalllMBaHUsI IJJAMEHH HWOHAMHM HATpus, Kaausl ¢ KaiblUs (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 u marepuanbl B MOBCEIHEBHOW KM3HM 4ellOBeKa. be3omacHoe
UCIOJIb30BaHME BEIIECTB U XUMUUYECKHUX peakiuii B ObITy. [lepBas momorib mpu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKPYKarollen cpeibl (MpeaeabHas J0MyCTUMas
KOHIIeHTpauus BemiectB, pgainee — [IJIK). Ponp xumuum B pemeHuu
AKOJIOTUYECKUX MPOOIEM.

Xumuyeckuii IKCnRepumMenm:

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

Mesxcnpeomemmnbnie ceasu

Peanmm3anus MeXnpeIMETHBIX CBS3€M IIPU M3YYEHHH XMMHUHU B 9 Kiacce
OCYIIECTBIIICTCS. 4Yepe3 MCIOJIb30BAaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TAaK W TMOHATHM, SBIBIIOIIMXCS CHUCTEMHBIMU [UISL OTHEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01mume ecTecTBEeHHO-HAYUYHbIC MMOHATHS: HAYYHbIN (DaKT, TUMOTE3a, 3aKOH,
TEOpUsi, aHallu3, CHUHTE3, KiIacCU(pUKaALUs, TEePUOAUYHOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, W3MEPECHUE, MOJEIb, SBJICHUE, MAPHUKOBBIN
a(dexT, TeXHOIOT U, MaTepralIbl.

dusnka: marepus, aroM, 3JJIEKTPOH, IMPOTOH, HEWUTPOH, HOH, HYKIHI,
M30TOIbl, PAAMOAKTUBHOCTh, MOJICKYJA, JJICKTPUUYECKUN 3apsijl, MPOBOJHHKH,
MOJIYTPOBOJAHUKH, JTUDJICKTPUKH, (DOTODJIEMEHT, BEIIECTBO, TeEI0, OOBEM,
arperaTHO€  COCTOSIHME  BEIECTBA, TIa3,  pacTBOp, pPacTBOPUMOCTb,
KpUCTA/UTMYECKass pemeTKa, CIUIaBbl, (PU3WYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: porocunTes, apixanue, 6mochepa, IKocucTEMa, MUHEPATTLHBIE
yI00peHUsI, MUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATE/IbHBIC BEILIECTBA.

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



IHNIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMDBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

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

JIM4HOCTHBIE  pe3yNbTaThl  OTPaKalOT TOTOBHOCTh  OOyYaroUIUXcs
PYKOBOJICTBOBAaTbCS CHCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTAlUd U
paclIupeHne OMbITa IEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) mnaTpMOTHYECKOro BOCIIUTAHMSA

LHEHHOCTHOIO  OTHOWIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY W HAy4yHOMY HACIEAUI0, NOHMMAaHUS 3HAYEHUS XUMHYECKOU
HayK{ B )KU3HHU COBPEMEHHOr0 OOUIECTBA, CHOCOOHOCTH BIIAJETh JTOCTOBEPHOM
uHpopMaIel O TMEepeloBbIX JOCTHKEHHUSAX M OTKPBITHSIX MHPOBOM U
OT€YECTBEHHON XUMUH, 3aUHTEPECOBAHHOCTH B HAy4YHbIX 3HAaHUAX 00
yCTpOWCTBE MUpPa U OOIIECTBA;

2) rpakIaHCKOr0 BOCIIUTAHNS:

MPECTABICHUS O COIMAIbHBIX HOPMAaX W MpaBUJaX MEKIUYHOCTHBIX
OTHOLIEHMI B  KOJUIEKTHMBE, KOMMYHUKATHBHOW  KOMIIETEHTHOCTH B
OOILIECTBEHHO TMOJIE3HOM, y4yeOHOMCCIEA0BATENbCKOM, TBOPUYECKOW M JIPYrHX
BUJAX JESATENbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOM NIEATEIbHOCTH
MIPU BBITIOJTHEHUH Y4EOHBIX, MO3HABATENbHBIX 3a/1a4, BHIMOJIHEHUN XUMUYECKIX
SKCIIEPUMEHTOB,  CO3JaHMM  Y4eOHbIX  IPOEKTOB,  CTPEMJIEHHS K
B3aMMOIIOHUMAHUIO W  B3aUMOIIOMOIIM B  Mporecce JTol  y4eOHOU
JESITENIbHOCTH, TOTOBHOCTU OLICHMBAaTh CBOE IOBEJIEHUE U IOCTYIKHU CBOUX
TOBApUILEH C MO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS
MOCTIEACTBUNA MOCTYIKOB;

3) HEHHOCTH HAYYHOT O MO3HAHUSL:

MHUPOBO33PEHUYECKUE MPEACTABICHHUS O BEIIECTBE U XUMHUYECKON PEaKIIH,
COOTBETCTBYIOILIE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U COCTABISAIOLINE
OCHOBY JJIl IOHUMAaHMS CYLITHOCTH HAyYHON KapTHUHBI MUpA, IPE/ICTABIECHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPHUPOJBI, B3aHMOCBS34X 4YEJIOBEKA C
MIPUPOHOU CPEOU, O POJIU XMMHUH B MO3HAHUM STHX 3aKOHOMEPHOCTEM;



MO3HABATEJIbHbIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyY€HUE HOBBIX 3HAHUU
0 XUMHUHU, HEOOXOAMMBbIE JUJIsI OOBSCHEHHs HAOIIOAAEMbIX IPOLIECCOB U
SABJICHUW, IMO3HABATEIHbHON, MH(POPMALMOHHON M YUTATEIbCKOW KYJIbTYpHI, B
TOM YHCJIE HABBIKOB CaMOCTOSATEIbHOM pabOThl C YYEOHBIMH TEKCTaMHU,
CIIPaBOYHOM  JINTEpAaTypod, JOCTYIHbIMHU  TEXHUYECKHMMHU  CpPEICTBaAMU
WH(OPMALIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYEeHHIO W TO3HAHUIO, JIFOOO3HATETHLHOCTh, TOTOBHOCTh W
CIOCOOHOCTh K  CamMOOOpa3oBaHUIO, TMPOEKTHOM M  HCCIEA0BATENbCKOM
NESITENbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBJIECHHOCTHU M YPOBHS OOY4YEHUS B
JlabHEHNIIIeM;

4) popMupoOBaHNUA KYJIHTYPbI 310POBbSI:

OCO3HAaHNE LIEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3]I0pOBbIO, YCTAHOBKHU Ha 37I0POBBIM 00pa3 >KM3HU, OCO3HAHUE IMOCIEICTBUA U
HENPUATUE BPEOHBIX MPUBBIYEK (YHOTPEOJEHUS aJKOrojisi, HApKOTHUKOB,
KypeHHs), HEOOXOAUMOCTH COOJIOACHUS NOpaBW  O€30MAaCHOCTH  MpHU
oOpallleHUH ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U peabHOU KU3HMU;

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 3HAHUM MO XMMHUHU, OCO3HAHHBIN BBHIOOP
WHIUBUYaTbHOM  TPACKTOPUU TMPOAOHKEHHUS 00pa3oBaHHs C  Y4ETOM
JUYHOCTHBIX UHTEPECOB U CITOCOOHOCTH K XMMHUH, OOLIECTBEHHBIX UHTEPECOB U
noTpeOdHoCTel, ycmemHon mnpodecCuOHaNbHOU JESTENPHOCTH W Pa3BUTHUSA
HEOOXOJUMBIX YMEHHI, TOTOBHOCTh aJallTUPOBAThCS B MNpodeccHoHaIbHOU
cpene;

6) PKO0JI0rH4eCcKOro BOCIIHTAHHUS:

HKOJIOTMYECKHU 11e1ec000pa3HOe OTHOIIEHUE K MPUPOJIE KaK HUCTOYHUKY
KU3HHU Ha 3eMJie, OCHOBE €€ CYILECTBOBAaHUS, TOHMMAHUE LIEHHOCTH 310POBOIO
u Oe3omacHoro odpasa *U3HHU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
Gu3MUEeCKOMY U TICUXUYECKOMY 3JI0POBbIO, OCO3HAHHE LEHHOCTU COOJIIO/ICHUS
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 3ajady, CBSI3aHHBIX C OKPYXAIOWIEW MPUPOAHOUM CpPEeaoH, i
NOBBILIEHUSI YPOBHS 3KOJOTMYECKOW KYyJNbTYPbl, OCO3HAaHUSA TIJIOOATBLHOTO
XapakTepa SKOJOTMYECKUX MpoOJeM W MyTell uX peuieHus MOCPEeICTBOM
METOAOB XMMHH, FKOJOTHYECKOTO MBIILJICHHS, YMEHUSI PYKOBOACTBOBATHCS UM
B [103HABATEIbHOW, KOMMYHUKATUBHOU U COLMAIIbHOM IPAKTHUKE.



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 NpeIMeToB  (opMHUpPOBATH
NpEACTaBJICHUE O IEJIOCTHOM HAay4dyHOM KapTUHE MHUpPA, U YHUBEpPCAJbHbBIC
yuyeOHble JeWcTBUs (TMO3HaBaTElNbHbIE, KOMMYHUKATHUBHBIE, PETrYyJISTHUBHBIC),
KOTOpbIe 00€ecreurnBaloT (POPMUPOBAHME TOTOBHOCTU K CaMOCTOSATEILHOMY
MJIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHON AESITETbHOCTH.

Ilo3naBare/ibHbIE YHHBEpPCAJbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBrblie 1oruyeckue JeHCTBUA:

YMEHHS KCIIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIJICHUS NP OCBOCHUU
3HAHUMN: PACKPHIBATh CMBICI XUMUYECKUX MOHATUHN (BBIIETSATh UX XapaKTEPHbBIC
MIPU3HAKH, YCTAHABIIMBATH B3aMMOCBS3b C IPYTMMU MOHATHIMU), UCIOJI30BATh
MOHSTHS JJIsl OOBSICHEHUS OTACIbHBIX (DaKTOB U SIBICHUM, BRIOUPATh OCHOBAHUS
U KpUTepuH il KiIacCU(PUKAIUM XUMHUYECKUX BEIIECTB M XUMHUYECKHX
peaKiuii, yCTaHaBIIMBATh MPUYMHHO-CIICJACTBEHHBIC CBA3M MEXIY OOBEKTaMHU
U3Y4YEHUs, CTPOUTH JIOTMUECKUE pACCYKJEHUs (MHAYKTUBHBIEC, AETYKTHUBHBIE,
10 aHAJIOTUN), 1€JIaTh BBIBOJBI U 3aKIIOUECHMUS;

YMEHHE TMPUMEHSITh B MPOIECCe IO3HAHUS TOHATUS (MIPEAMETHBIC U
METanpeMETHbIE), CUMBOJIMYECKHE (3HAKOBbIE) MOJENHU, HCIOJIb3yeMblE B
XUMUH, TPeoOpa3oBbIBaTh IMUPOKO IMPUMEHSEMbIE B XUMUHU MOJICTbHBIC
IPEJICTABIICHUS — XUMHUYECKHI 3HaK (CUMBOJI 3JIeMEHTa), XUMHUUeckast hopMyra
U ypaBHEHHE XMMHUYECKOM peakuuu — MpHU PEIICHUH y4eOHO-TT03HABATEIbHbBIX
3aJa4, C Y4E€TOM OTUX MOJEIbHBIX MPEACTABICHUNA  BBIBIATH U
XapaKkTepu30BaTh  CYIIECTBEHHbIE MPHU3HAKU M3Yy4a€MbIX OOBEKTOB  —
XUMUYECKAX BEMIECTB W  XHMHYECKHUX  PEaKIHil, BBIABIATH  OOIIHE
3aKOHOMEpPHOCTH, MPUYUHHO-CJIEJICTBEHHBIC CBSI3M W TPOTUBOpEYHUS B
U3Y4aeMbIX MPOIECCaX U SIBICHUSIX.

Bba3oBble ucciienoBarejbcKue 1eCTBUA:

YMEHHME UCIOJIb30BaTh IIOCTABJICHHBIE BOIIPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUA, a TaKK€ B KAuyeCTBE OCHOBBI M1 (DOPMUPOBAHMSI THUIOTE3BI MO
IIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHII;

NPUOOPETEHHUE OMbITA MO IUIAHUPOBAHUIO, OPraHU3alMd U TMPOBEACHHIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJI0JaTh 3a XOJIOM Mpollecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATH €r0 PE3ynbTar, (HOpMyIupoBaTh 0000IIEHNS



Y BBIBOJBI MO pe3yJibTaTaM MPOBEIEHHOIO OIbITA, UCCIEIOBAHUS, COCTaBISATh
OTYET O MpoJIeTaHHON padoTe.

Pabora ¢ undopmanmei:

yMEHHE BBIOMpATh, AHATU3UPOBATH W HMHTEPIPETUPOBATH HH(OpPMAIIHIO
pa3IMYHBIX BHAOB U (GOpPM TPEICTABIICHUSA, TMOJYy4aeMyl) €3 Pa3HBIX
HMCTOYHUKOB (HAYYHO-TIOMYJIApHAs JIUTEepaTypa XUMHUYECKOrO COJepKaHus,
CIpaBouYHbIE mocoOusi, pecypchl VHTepHETa), KpUTUYECKH OIICHUBATH
MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO UH(POPMAITHIO;

yMEHHE TPUMEHSTh Pa3IMYHbIE METObI U 3alPOCHI MPU TTOUCKE U OTOOpE
nH(pOpPMAIIM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMUMBIX JIJISl BBITIOJHEHUS
y4eOHBIX U NTO3HABATEILHBIX 33/1a4 ONpPeNeNEHHOr0 TUIa, TPUOOPETEHHUE ONbITa
B 00JIaCTH HWCIOJIb30BAaHUS WH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
OBJIAJICHUE KYJbTYPOM AKTUBHOI'O MCIIOJIB30BAHMS PA3JIMUYHBIX IMOMCKOBBIX
CHUCTEM, CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIbHYIO (OPMY TIPEACTABICHUS
nH(pOpMaIM ¥ WUTIOCTPUPOBATH PEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH,
quarpaMMaMmu, IpyrumMu opmMamu rpaduKi U UX KOMOMHAIIUSIMU;

YMEHHE UCHOJb30BaTh W aHAJIU3UpPOBAThb B IIpollecce Y4eOHOU U
U CCJIEI0BATENbCKON NEeATENIbHOCTH uHdopmaruio 0 BIIUSIHUU
IPOMBIIIEHHOCTH, CEJIbCKOTO XO3fAWCTBA M TpaHCIOpPTAa Ha COCTOSHUE
OKpY>Karoler MPUPOIHON CPEIbI.

KoMMyHuUKAaTHBHBbIE YHUBEPCAJIbHbIC YUeOHbIe eCTBHS:

yYMEHHUS 3a/laBaTh BOIPOCHI (B Xoie auaiiora U (WiM) TUCKYCCHH) IO
CYIIECTBY 0OCYXmaaeMoil TeMbl, (GOPMYIUPOBaTH CBOM  MPEIJIOKCHUS
OTHOCUTEJILHO BBITTOJTHEHUS MPEITIOKEHHOM 3a1a4u;

YMEHUSA TMPEACTABIATh IOJIYYEHHBIC PE3yJbTaThl IO3HABATEIbHOM
JNEATEIbHOCTA B YCTHBIX W MHCHBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIUI0
pE3yNbTATOB  BBIMOJHEHUS XHMHUYECKOrO0 JKclepuMeHTa (1abopaTopHOro
OIIbITa, JTa0OpaTOPHOU PabOTHI MO MCCIICAOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
MIPOCKTA);

YMEHHUSI y4e€OHOTO COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEILHOM W  MCCIIEJOBATEIbCKOW  JACSATENIbHOCTH TIPU  PEIHICHUH
BO3HUKAIONIMX MPOOJIEM Ha OCHOBE y4y€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS
no3unuii  (00CyXkaeHus, OOMEH MHEHHMSIMH, «MO3IOBBIE  IITYPMBI»,
KOOpPJIMHAIIUSI COBMECTHBIX JIEMCTBUI, OINpEAEICHUE KPUTEPUEB MO OLICHKE
KaueCTBa BBIMIOJIHEHHOW paOOThI U APYTHE).

PeryasiTuBHbIC YHUBEpcaIbHbIe y4eOHbIC 1eHCTBUA:

YMEHUE CaMOCTOSITENIbHO OMPENEATh LENN JNEATebHOCTH, MJIaHUPOBATh,
OCYIIECTBIIATh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO



NesTeNbHOCTh, BBIOMPaTh HanoboJee 3(h(PeKTUBHBIE CITOCOOBI PEIIEHUST Y4eOHBIX
U TI03HABATEIBHBIX 3a/1a4, CAMOCTOATENIBHO COCTABJISITh MM KOPPEKTHUPOBATH
MPEVIOKEHHBIA aJNTOPUTM JCUCTBUUA NPH BBINOJHEHHHM 33aJaHUM C Y4ETOM
MOJIyYE€HHUSI HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTaxX — BEILECTBAX M PEAKIUSAX,
OLICHMBAaTh COOTBETCTBHE MOJYYEHHOIO PE3YNbTaTa 3asBJICHHON LIEJIM, YMEHUE
UCIIONIb30BAaTh M AHAJM3UPOBATH KOHTEKCTHI, MpEjaracMbleé B YCIOBUU
3aJaHUM.

MHNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX pPe3ydbTaTOB IO OCBOCHHUIO O0S3aTEILHOIO

COJZIEpaHMsI, YCTAHOBJIEHHOTO JaHHOM (QenepaibHO paboueil mporpaMmMmoii,
BBIJIETISIFOT: OCBOCHHBIE 00YYalOUMMUCA HAyYHbIE 3HAHUS, YMEHHS U CIOCOOBI
NneicTBUi, crenuduueckue A MPeAMETHOW o0nacTh  «XUMHS», BHUIBI
NEATEIbHOCTA IO TOJYYEHHID HOBOIO 3HAHUSA, €ro HHTEPIPETalnH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAIIHSIX.

K koHmy oOyueHus B 8 KJiacce mpeaMETHBIE Pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaXXaTh C(HOPMHUPOBAHHOCTH y OO yJAIOLIUXCS YMEHHIA:

e pacKpbIBaThb CMbBICI OCHOBHBIX XMMUYECKUX MOHSATUNA: aTOM, MOJIEKYJa,
XUMUYECKUHN DIIEMEHT, IIPOCTOE BEIECTBO, CI0KHOE BEILECTBO, CMECH
(omHOpOIHAS M HEOJAHOPOJIHAS), BAIEGHTHOCTh, OTHOCUTENbHAS aTOMHAas
U MOJIEKYJIIpHas Macca, KOJWUYECTBO BEUIECTBA, MOJb, MOJSpPHAs
Macca, MaccoBas JIOJII XHMHMYECKOrO 3JIEMEHTa B COEIWHEHHH,
MOJISIPHBIN 00BEM, OKCH/I, KHUCJIOTA, OCHOBAHHE, COJlb,
ANEKTPOOTPULIATEILHOCTh, CTEIIEHb OKUCIECHUS, XUMHUYECKasi pEeakIys,
KJIacCU(UKAIUS PeaKUii: peakllui COSAUHEHUS, PEAKIIUN PA3I0KEHUS,
peakiuy 3aMelleHMs, peakiMu OOMEHa, 3K30- U SHIOTEPMUYECKHUE
pEaKInu, TEIIOBOM 3PEKT peakiuu, Sapo aToMa, JIEKTPOHHBIA CIION
aToMa, aToOMHas oOpOuTalb, pPATUYC aToMa, XUMHUYECKas CBS3b,
NOJISIpHAsT M HEMNOJIIpHAs KOBAJICHTHAs CBA3b, HWOHHAs CBs3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJs BellecTBa (MpPOIEHTHAs
KOHIIEHTpAIKs) B pacTBOPE;

e WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX MOHSATHH H
IPUMEHSATH 3TU HOHATHS PU OMMCAHUU BEIIECTB U X MPEBPAILCHU;

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

e ONpENEsITh  BAICHTHOCTh aTOMOB  JJIEMEHTOB B OMHapHBIX
COCIMHEHUAX, CTENEHb OKHUCJIEHHMS DSJEMEHTOB B  OMHApHBIX
COCIMHEHUAX, MPUHAIJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY Kiaccy



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
XUMHYECKUX AJIIEMEHTOB OT UX MoJiokeHud B llepuoanueckoil cucreme,
3aKOHOB COXPaHEHHUs MacChl BEIIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTraapo;

OMKCHIBATh M XapakTepu3oBaTh TabiuuHyto ¢Gopmy [lepuogmdeckoit
CUCTEMbl XHMHUYECKMX DJIEMEHTOB: pa3jiMyaTh TMOHATHUS «IJIaBHAs
noarpynna (A-rpynmna)» u «mobounas noarpynna (b-rpynmna)», mansie
1 OOoJIbIlIME MEePUO/bl, COOTHOCUTh 0003HAUEHHUSI, KOTOPhIE UMEIOTCS B
tabmuie «llepmomnueckas cucrema xummueckux siaemeHToB JI. .
MeHneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX DHJIEMEHTOB (COCTaB M 3apsaja  siapa, oOllee YHCIIo
AJIEKTPOHOB U PACHPEICIICHUE UX IO AICKTPOHHBIM CJIOSIM);
KJIacCU(UUUPOBATh  XUMUYECKHE  DJIEMEHTHI,  HEOPraHUYECKHe
BEILIECTBA, XUMUUYECKUE PEaKInu (110 YUCTY U COCTAaBY YYacCTBYIOIIUX B
PEaKIMy BEIECTB, MO TeIIOBOMY d(PdeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMUYECKUE CBOMCTBA BEILECTB
pa3IUYHBIX  KJIAacCOB,  TOATBEpXKAash  OMHCaHWE  MPUMEPAMH
MOJIEKYJISIPHBIX YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHIA;
MPOTHO3UPOBATh  CBOMCTBAa BEIIECTB B  3aBUCUMOCTH OT UX
KaueCTBEHHOI'O COCTaBa, BO3MOXKHOCTU MPOTEKAHUS XUMHUUYECKUX
MIPEBpaICHUN B Pa3JINUHbBIX YCIOBUSIX;

BBIYUCIIATh OTHOCUTEIIbHYIO MOJEKYJISPHYIO W MOJSPHYKO MAaccChl
BEIIECTB, MAaCCOBYIO [IOJI0 XHMHYECKOTO JJeMeHTa 1o GdopMmyse
COCIMHEHUS, MAacCOBYIO JOJII0 BEUIECTBA B PACTBOPE, IMPOBOAUTH
pPacy€Thl MO YpaBHEHUIO XUMUYECKOU peaKIuu;

IIPUMEHSTh OCHOBHBIE OIEPAllMM MBICIUTEIBHON JIEATEIIbBHOCTH —
aHaIM3 M CHUHTE3, CpaBHEHUE, OO0O0OIlEeHUe, CUCTEMaTHU3AIIHIO,
KJIacCCU(UKAIUIO, BBISIBIICHUE MPUUYUHHO-CIICICTBEHHBIX CBSA3EH — st
M3YYEHHUSI CBOWCTB BEIIECTB M XMMHYECKUX PEAKIUW, €CTECTBEHHO-
Hay4YHble  METOAbl  TO3HAHMS —  HAOJMIOJCHUE, HU3MEpPEHHE,
MOJEINPOBAHUE, IKCIIEPUMEHT (pEAIbHBIA U MBICIICHHBIN );

CI€AOBaTh IMpaBWwiaM TMOJB30BAaHUS XMMHUYECKOM TMOCYIOM U
nabopaTopHbIM O00OpYAOBaHMEM, a TaKXke MpaBuiiaM oOOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUMSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHHIO M COOMPaHUIO



K

ra3zoo0pa3HbIX BEHIECTB (BOAOpOAA W KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOpPOB C  ONPEACIHEHHOW MAacCOBOM  JOJIEM PacTBOPEHHOTO
BEILIECTBA, MJIAHUPOBATh U MPOBOJAUTH XUMHUYECKUE IKCIIEPUMEHTHI 1O
pacrno3HaBaHUIO PACTBOPOB IIEJOYEH W  KHUCIOT C MOMOIIBIO
WHIUKATOPOB (JTakMyc, heHoNBTaNeuH, METUIOPAHK U IPYTHE).

KOHIly 00y4yeHusi B 9 KJjiacce NpeIMETHbIE pe3yJbTaThl Ha 0a30BOM

YpOBHE JIOJHKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO yUAIOIIUXCS YMECHHUI:

PacKpbIBaTh CMBIC OCHOBHBIX XHUMHUUYECKUX TOHSATUM: XUMUYECKHUI
AJIEMEHT, aTOM, MOJIEKYJla, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEILIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKUCJIEHUS, XUMHYECKas peaklUus, XUMHUYECKass CBfA3b, TEIIOBOM
a3 ¢deKT peakuuu, MOJIb, MOJSPHBIA O0BEM, PacTBOpP, 3JIEKTPOIUTHI,
HE3JIEKTPOJIUTBI, SJIEKTPOJIUTUYECKAsT TUCCOUUALMS, PEAKIIMA HOHHOTO
oOMeHa, KaTalu3aTrop, XUMHUYECKOE paBHOBecHE, OOpaTUMbIE U
HeoOpaTUMBbIE PEaKINH, OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIC PEaKIIHH,
OKUCIIUTENb, BOCCTAHOBUTEIIb, OKHCIEHWE M  BOCCTAaHOBJICHUE,
ajutoTpornusi, amM@OTEepHOCTh, XUMHUUYECKas CBiI3b (KOBaJICHTHas,
WOHHAs, MeETaUIMYecKasi), KpHUCTAUIMYECKass pemeérka, KOoppo3us
METAJUIOB, CIUIaBbI, CKOPOCTh XUMHUUYECKOM peakluu, MpeaesibHO
nonyctumas konueHtpausa [IJIK Bemiectna;

WJUTEOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATHU H
MPUMEHSIThH 3TU TTOHSATHUSI IPU ONMCAHUM BEIIECTB U UX MPEBpaIllCHUM;
WCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY [IJIi COCTaBlieHUs] (hopmyn
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

ONpENENATh BAJICHTHOCTb M CTENEHb OKHUCIEHUS XUMHYECKHUX
AJIEMEHTOB B COCIMHEHUSAX Pa3JIU4YHOrO COCTaBAa, MHPHUHAMJIC)KHOCTD
BELIECTB K OMNpPEAENIEHHOMY KJacCy COeQUMHEHUU 1o (dopMmynaM, BUJ
XUMUYECKON CBsI3W  (KOBaJ€HTHAs, WOHHAs, MeETaInuecKas) B
HEOPraHUYECKUX COCIUHEHUSX, 3apsl MOHA 10 XUMHUYEeCKoh (Gopmyie,
XapaKkTep Cpeabl B BOAHBIX PAaCTBOPAX HEOPraHMYECKUX COEAUHEHHIA,
TUT KPUCTAIUIMYECKON PelIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbici Ilepuognueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMMAHUE: OMHUCHIBATH M XapaKTepu30BaTh
tabmmunyio popmy [leproauyeckoit CHCTEMbI XUMUYECKUX JJIEMEHTOB:
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 M 3apsii sAlipa, OOIIEe YKCIO DJIECKTPOHOB U
pacripeiefieHMe HX MO D3JIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB JIEMEHTOB U WX COCAMHEHHH B
npeaenax MajbIX MEePHOAOB M TIaBHBIX MOATPYII ¢ YIETOM CTPOCHHS
UX aTOMOB;

KIacCUPUIIMPOBATh ~ XUMUYECKHE  DJIEMEHTBI,  HEOPraHWYECKHe
BEIIECTBA, XUMUYECKHE peaklnu (110 YUCIY U COCTaBy YYaCTBYIOIIHMX B
pEaKIMK BEIIECTB, MO TETUIOBOMY 3(PQEKTy, M0 M3MEHEHHUIO CTereHeH
OKHCIICHUS] XUMUYECKUX JICMEHTOB);

XapaKTepHu30BaTh (OMUCHIBATH) OOIIME U CleHU(DUUECKUE XUMHUUECKUE
CBOMCTBA MPOCTBIX U CJIOXKHBIX BELIECTB, MOJATBEPXKIas OMUCAHUE
npUMepaMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUH COOTBETCTBYIOIIHX
XUMUYECKUX PEaKIIHil;

COCTaBJISITh ypPAaBHEHUS DJICKTPOIUTUYECKOW IHUCCOIHMAIMA KHUCIOT,
IIEJIOYEd M COJIEH, IOJIHBIE M COKPAIIEHHBIE YPaBHEHHS PEAKLIHAN
MOHHOTO  OOMEHa, ypaBHEHHUS  peaklUuid,  HOATBEPKAAIOIINX
CYIIECTBOBAHNE TEHETUYECKON CBSI3M MEXKIY BEIIECTBAMH Pa3TMUHBIX
KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIIHA
MOCPENICTBOM COCTABJICHHS DJIEKTPOHHOTO OaaHca ITHX PeaKIlnii;
IPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHUS,
BO3MOKHOCTH TPOTEKaHUsI XUMHUYECKUX TMPEBPAIICHUN B Pa3iUIHBIX
YCIOBHSIX;

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

coOnoAaTh MpaBWja IOJb30BAHMS  XMMHUYECKOM TOCYAOH U
nabopaTopHbiM O0OPYJOBaHUEM, a TaKXe IMpaBuia oOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBINOJTHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHHUI0O U COOMpaHUIO
ra3o00pa3HbIX BEHIECTB (AMMHUAKa U YIJIEKUCIIOTO rasa);

OPOBOJIUTh pEaKIMH, MOJATBEPKIAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIECTB: pPACIO3HABATh ONBITHBIM MYTEM  XJIOPUI-,
Opomuna-, wuoaua-, kapbonar-, docdar-, cuaMkar-, cyibdar-,
THJIPOKCHU/I-MOHBI, KATHOHBI aMMOHHWSI W HOHBI M3YYCHHBIX METAJUIOB,
MPUCYTCTBYIOILIUE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BEILECTB;



e IPUMEHATH OCHOBHBIE OIEpPAlMA MBICIUTEILHON NEATEIbHOCTH —
aHalu3 M CHUHTE3, CpaBHEHUE, 0000IIeHue, CUCTEeMaTU3aluIo,
BBISIBJICHUE MPUYUHHO-CIIEICTBEHHBIX CBSI3€W — I U3yYEHUsI CBOICTB
BEUIECTB M XUMHUYECKHX PEaKIMil, €CTECTBEHHO-HAyYHbIE METOMbI
NO3HaHUSI — HAOJIOJEHUE, U3MEPEHHE, MOJIEIMPOBAHNE, HKCIIEPUMEHT
(peanbHBINA U MBICTICHHBIN).



TEMATHNYECKOE IINTAHUPOBAHUE

8 KUIIACC

Ne

HauMeHoBaHUe pa3iesioB U

KoanuecTBo yacos

KoHnTpoJbHbIe

IIpakTHyeckue

DJiIeKTPOHHBbIE (LM pPOBHIE)

n/n TeM MPOrpaMMblI Bcero o0pa3oBaresibHbIE pecypchl
padoThI padoThI
Paspgea 1. IlepBoHayajibHble XMMUYECKHE TOHATHS
Xumust — BakHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 9 bu6moreka [JOK
' MPAKTUYECKOU AEATEIBHOCTH https://m.edsoo.ru/7f41837¢c
YyeJIOBEKa
BemecTsa u xumnueckue Bbu6moreka [JOK
1.2 15 1
peakiuu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pa3nen 2. Baxknelnue npeacTaBuTe 1M HEOPraHUYECKUX BelEeCTB
91 Bozayx. Kucnopon. Ilonsitue 6 bu6moreka [JOK
' 00 oKcHIax https://m.edsoo.ru/7f41837¢
Bonopoxn. Ilonsitue o bubmorexa LIOK
2.2 8 1
KHCIOTaX U COJIIX https://m.edsoo.ru/7f41837¢c
Bopa. PactBopsl. [Tonstre 00 bubmuorexa LIOK
2.3 5 1 1
OCHOBaHUIX https://m.edsoo.ru/7f41837¢c
OCHOBHBI€ KJIACCBI bubmotexa [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCTUHEHU I https://m.edsoo.ru/7f41837c
Uroro mo pazneny 30



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

Pazpnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 3iemMeHToB /[, U. Menaeneea. CTpoeHue aTomMoB.

Xumuueckas cB3b. OKHCJINTEIbHO-BOCCTAHOBHTEJIbHbBIE P€aKkuuu

[Tepuognueckuii 3aK0H 1
Ilepuoanueckas cucrema

bu6moreka [JOK

3.1 7
XUMUYECKuX syemMeHToB /1. 1. https://m.edsoo.ru/7f41837¢
MeunneneeBa. CTpoeHne aToMa
XUMHYECKasl CBS3b. Eu6 10K
nOIMOTEKA
3.2 0) - 8
KHCIITEIRHO https://m.edsoo.ru/7f41837¢
BOCCTaHOBHUTEIIbHBIC PEAKIIUN
bubmioreka [IOK
4 15
TOrO IO pasielty https://m.edsoo.ru/7f41837¢
PezepBHOE Bpems 3 bubmorexa IIOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KosnuecrBo yacos DJIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB U TeM uudpoBbie
Ne i/ P KonrTpoasnbie | IlpakTuyeckue (mupp )
NMPorpaMmabl Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BenmecTBO M XuMHYeCKHe PeaKIIMH
11 [ToBTOpEHUE U yriydiieHne 3SHAaHUH 5 1 bu6moteka [IOK
' OCHOBHBIX pa3fIeoB Kypca 8 kjacca https://m.edso0.ru/7f41a636
12 OcHOBHbBIE€ 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmorexa [IOK
' peaxuuit https://m.edsoo.ru/7f41a636
13 DJIEKTPOIUTHYECKAs TUCCOLHAIUA. 8 1 1 bubmorexa [{OK
' XUMHUYECKHE peaKuu B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3nen 2. HemeTra/iibl M MX COeAMHEHUS
21 OOm1as XxapakTeprUCTUKAa XUMUIECKHX 4 1 bu6mmoteka [IOK
' anemeHToB VIIA-rpynmsl. ["amoreHst https://m.edsoo.ru/7f41a636
OO61as xapakTepycTHKa XUMUY €CKUX
2.2 anemeHnToB VIA-rpynmel. Cepa u eé 6 Bu6mmorexa [IOK
' PYHIHL -¢p https://m.edsoo.ru/7f41a636
COEMHEHHUS
OO6m1ast XapakTepUCTHKA XUMUYECKHUX
2.3 aneMeHToB VA-rpynmsl. A3or, hocdop u 7 1 bubamorexa LIOK
' PYHBE ’ P https://m.edso0.ru/7f41a636
WX COCIMHEHUS
24 OO6mast XxapakTepUCTHKA XUMUYECKHUX 8 1 5 bubmorexa [{OK
' snemMeHnToB [VA-rpynnsl. Yraepon u https://m.edso0.ru/7f41a636



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

KPEMHUH U UX COCTUHEHHUS

Wroro mo pazneny 25
Pa3znen 3. MeTasIbI M UX COeAMHEHUS
. bubmmoreka [JOK
3.1 006 4
HIHE CBONCTBA METAILIOB https://m.edsoo.ru/7f41a636
. bu6moreka [JOK
2 B 1
3 AKHEUIINE METAJUIBI U UX COEOUHEHUA 6 httos://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pa3znen 4. XuMus u okpy:kawias cpeaa
4.1 BemectBa 1 MaTepuasl B )KU3HA YEII0BEKA 3 Enbmorexa HOK
' = p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpems 3 bubmiorexa [JOK
p p https://m.edso0.ru/7f41a636
OBLIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



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




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMU

OBPA3OBATEJILHON MTPOI'PAMMBI

8 KUIIACC

Kon

NpoBepsieMOro

pe3yJbTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl 0CHOBHOT'0 0011Ier0
oOpazoBaHus

1

ITo Teme: ((HepBOHaLIaJ'II)HBIe XUMHYCCKUC ITIOHATHUA»

11

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TIOHATHI: aTOM,
MOJIEKYJIa, XUMUYECKUW 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OAHOPOIHAS W HEOJHOPOIHAs), BaJEHTHOCTD,
OTHOCUTEIbHAs aTOMHAsi W MOJIEKYJIspHas Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBasl JOJIl XUMUYECKOro
3JIEMEHTA B COEIUHEHHUH, MOJIIPHBIA 00BEM, XUMHUUECKasl peaKus,
KiacCUpUKalUs peaklUUui: peakuuud COCAMHEHMS, pEeaKIUu
pa3ioKeHHs], peaklud 3aMEIIeHHUs, PeakIuu OOMeHa, IK30- H
SHIOTEPMUYECKIE PEAKIIUH, TEMIOBOH 3D PeKT peakiuu, pacTBop,

MaccoBasi J0Jis BellecTBa (MPOLIeHTHAs KOHIIEHTPAIIMs) B paCTBOPE

1.2

HIUTIOCTPpUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYCCKUX MOHATUHN U
NPUMCHATL OTU TOHATUA TIIpU ONHWCAHUKU BEHICCTB ©U HUX

MpEBpALLCHUI

1.3

HCIIOJIb30BATb XUMHUYCCKYIO CUMBOJIMKY JJIsI COCTABJICHUA q)OpMy.]'I

BEIECTB U YPAaBHEHUN XUMHYECKUX PEaKIIUM

1.4

pacKkpbeiBaTb CMbBICII 3daKOHOB COXpaHCHHA MaACCbl BCHICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoranipo

1.5

OIpcAcCiiATbL BaJICHTHOCTbL AaTOMOB JJICMCHTOB B 61/IHapHI>IX

COCOAMHCHUAX

1.6

KJIaCCU(UIIMPOBATh XUMHUYECKHE PEaKIMH (110 YUCIYy U COCTaBy

YYaCTBYIOLIMX B PEAKIIMH BEIECTB, 10 TEIJIOBOMY 3P (DEKTY)

1.7

BBIUUCIATE OTHOCHUTCIIBHYIO MOJICKYJISAPHYHO U MOJIIPHYIO MACChI




BC€IICCTB

1.8

BBIYHCIIATh MACCOBYIO JIOJII0 XMMHUYECKOT0 dJIeMeHTa 1o (Gopmyie

COCTUHCHUS,

1.9

BBIYUCIATE MaCCOBYIO TOJIIO BEUICCTBA B paCTBOPEC

1.10

MIPUMCHSTH C€CTCCTBCHHOHAYYHBIC METOJbI IIO3HAaHUA —
Ha6J'HOI[CHI/Ie, HU3MCPCHHC, MOACIIMPOBAHUC, OKCIICPUMCHT

(peanbHBIA W MBICIICHHBIH )

IIo Teme: «Baxuedlnue NPEACTaBUTEIM  HEOPraHHUYECKUX

BCIICCTB»

2.1

PaCKpbIBaTb CMBICJI OCHOBHBIX XHUMHYCCKUX TTOHSITHIA: OKCH I,

KucjioTra, OCHOBaHHC, COJIb

2.2

OIIpCACIIAThL NPUHAMJICI)KHOCTL BCHICCTB K Ol'Ipe,Z[eJ'IéHHOMy KJIacCcy

COEAMHEHUH 110 popMyiam

2.3

KJIacCH(PUIIMPOBATH HEOPraHUYECKHUE BEIECTBA

2.4

XapakTepu3oBaTh (OMHMCHIBaTh) OOLIME XHWMUYECKUE CBOMCTBa
BEIIECTB  PA3IMYHBIX  KJIACCOB, IMOJATBEp)KJIas  ONUCAHHE
IpUMEpaMH  MOJIEKYJSIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOIUX

XUMHUYECKUX PEAKIIUI

2.5

IMPOrHoO3upoOBaTh CBOMCTBA B€IICCTB B 3aBHCHUMOCTH OT HX
Ka4CCTBCHHOI'O COCTaBd, BO3MOXHOCTU HNPOTCKAHUA XUMHUUYCCKUX

HpeBpaIlICHI/II;'I B PA3JIMYHBIX YCIIOBUAX

2.6

ClIeIOBAaTh TMpPaBHUJAM TOJIb30BAaHUA XHUMHUYECKOM TIOCYAOH U
nabopaTopHbIM 000PYAOBaHUEM, a TaKKe MpaBHiaM 00pallieHus C
BEIIECTBAMU B COOTBETCTBHHM C WHCTPYKLUMSIMH IO BBINOJIHEHUIO
Ha60paTOpHBIX XUMHUYCCKHX OIIBITOB 11O MOJYYCHHUIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BEMIECTB (BOAOPOA M KACIOPOAA), TPUT OTOBICHUIO
pacTBOPOB C ONPENEIEHHON MAacCOBOM JOJEH PACTBOPEHHOTO
BCIICCTBA, IIJIAHUPOBATHL U IMIPOBOJUTH XUMHUUYCCKUC SKCIICPUMCHTBI
M0 PacloO3HABAHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C TOMOIIBIO

WHINKATOPOB (JTakmyc, (heHoNpTaNienH, METHIIOPAHK U APYTHe)

2.7

MIPOBOAUTH PACUYETHI IO YPABHEHUIO XUMHYECKON PEaKIUU

Ilo teme: «llepmommnueckuit 3akoH u llepuoamueckas cucrema

xumuueckux snemeHToB J[. . MenneneeBa. CTpoeHue aTOMOB.




Xummaeckas CBA3b. OKHCIINTEIbHO-BOCCTAHOBUTCIBHEIC

peakuum»

3.1

PacKpbIBaTh CMBICJI OCHOBHBIX XUMUYECKUX MOHATHUM: SIPO aToMa,
ANIEKTPOHHBIN CJIOM aroMa, aTOMHas OpOWTalb, pajanyC aToMma,
XUMHUYECKasi CBsI3b, MOJISIPHAsT M HEMOJSpHAs KOBAJICHTHAS CBS3b,
ANEKTPOOTPUIIATENILHOCTh, MOHHAsI CBSI3b, MOH, KAaTHOH, AaHWOH,

CTCIICHb OKUCIICHUA

3.2

KJ'IaCCI/I(i)I/IHI/IpOBaTB XUMHYCCKUEC 3JICMCHTHI

3.3

OIHCHIBATH u XapaKTEpPU30BaTh TaOJNYHYIO bopmy
Ilepuonnueckoil cucTeMbl XMMMUYECKHX 3JIEMEHTOB: pa3ivyaTh
NOHATHS «rJlaBHas noarpynna (Arpynma)» M «1o0O4Has

noarpynmna (brpymnma)y, «masbiey» u «00JbIIe» MepPUoIbl

3.4

packpbiBaTh cMmbica [lepmoguueckoro 3akona .M. Menneneena:
ACMOHCTPUPOBATE ITOHUMAHHUEC nepnonnqecxoﬁ 3aBUCUMOCTHU
CBOMCTB XUMHUYCCKUX J3JIEMEHTOB OoT nux IIOJIOKECHUA B

[Tepuonuyeckoit cucreme

3.5

COOTHOCHTH 00O3HAYeHHS, KOTOpPble WMEIOTCI B TabmuIe
«ITepuonnueckass cucremMa XUMUUEeCKHX 3ieMmeHToB  JI.W.
MeHnpeneeBa» ¢ YHCIOBBIMUA XapaKTEPHUCTUKAMU CTPOEHHUSI aTOMOB
XUMHUYECKUX D3JIEMEHTOB (COCTaB W 3apsl sApa, O0IIee YUCIo

AJIEKTPOHOB U pacHpeeleHne UX MO SJIEKTPOHHBIM CIO0SIM)

3.6

onpeAciIdaATb CTCIICHb  OKUCIICHUSA JJIEMCHTOB B 6I/IHapHBIX

COCOMHCHUAX

3.7

OIIpCACIIATE BHUO XUMHYECKOU CBSI3HU (KOBaJ'IeHTHaH u I/IOHHaﬂ) B

HCOPraHN4CCKUX COCAUHCHUAX

9 KJIACC

Kon
MpoBEPsIEMOr0
pe3yJjbTara

IIpoBepsieMble mpeAMeTHbIE Pe3Y1bTAThl 0CBOCHHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl 0CHOBHOT'0O 001Ier0
oOpa3oBaHus

1

ITo Teme: «BeliecTBO U XUMUYECKAST PEAKITHSI»

11

PacKpbIBaATh CMBICII OCHOBHBIX XHWUMHUYCCKUX MMOHSATHH: pacTBop,




AJIEKTPOJIMTHI, HEIJICKTPOIUTHI, FJICKTPOJIUTHICCKAS TUCCOIHALINS,
peaKIuu HOHHOTO O0OMEHa, KaTall3aTop, XHMUIECKOE paBHOBECHE,
o0paTUMBbIe u HeoOpaTUMbIe peaKIuH,
OKHCITUTEIbHOBOCCTAHOBUTEIILHBIC peaKIum, OKHCITUTENb,
BOCCTAHOBUTEINIb, OKHUCIIEHUE W BOCCTAHOBJICHHE, aJJIOTPOIMHS,
aM(pOTEPHOCTh, XUMHYECKass CBsA3b (KOBAJCHTHAs, WOHHAs,
MeTaJUIM4ecKas), KpUCTAJUIMYeCcKas pemérka, CIUIaBbl, CKOPOCTb

XUMHUYECKOM pCaKuu

1.2

HWITIOCTPUPOBATHL B3AUMOCBA3b OCHOBHBIX XUMHWYCCKHUX MTOHATHH U
NpUMCHATL OTH IHOHATUA 1NOPU OINHCAHHM BCHICCTB W HUX

MpeBpaleHUu

1.3

COCTaBJISITh YPABHEHHUSI INEKTPOJIUTHUECKON JUCCOLUUALIUU KUCIIOT,
EeNoYeld U CoJIed, TIONHBIE U COKpalIEHHbIE YPABHEHUS pEAKIIUN

WOHHOI'0 0OMeEHa
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PpaCKpbIBaTh CYIIHOCTb OKHUCIIMTCIbHO-BOCCTAHOBUTCIBbHBIX
peaxiuii MOCPEACTBOM COCTaBJICHHS JJIEKTPOHHOrO OajlaHca 3TUX

peakuit

1.5

IIPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKONW pEaKIINHU

Ilo Temam: «HemeTtayuiel U1 MX coeqUHEHUA» U «MeTamwibpl U UX

COCOHUHCHMU

2.1

XapakTepu3oBaTh  (OMHCHIBaTh) OOmME W  crenuduyeckue
XUMHUYECKHUE CBOMCTBA IPOCTBIX M  CJIOXHBIX  BELIECTB,
MOJATBEpXKAasi ONKMCAaHHWE IPUMEpPaMH MOJIEKYJISIPHBIX UM HOHHBIX

YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKAX PEAKLIUU

2.2

COCTaBJIATH YPaBHCHHA peaKHHﬁ, MOATBCPIKAAOIIU X
CyII€CTBOBAHUC TCHCTHYICCKOU CBA3M MCXKIAY BCIICCTBAMU

Pa3JIMYHBIX KJIACCOB

2.3

IIPOrHo3upoBaTh CBOIMCTBA BCIICCTB B 3aBHCHMOCTH OT HX
CTpOCHHA, BO3MOXHOCTHU NPOTCKAHUA XUMHUYCCKHUX npeBpameHI/Iﬁ

B pa3JIMYHBIX YCIIOBUAX

2.4

CIIeZIOBATh TMpPAaBHJIAM TOJIb30BAHUS XHMHUYECKOM TIOCYAOH H
nmabopaTopHbIM 000pYAOBaHUEM, A TAK)Ke MPaBHUIIaM OOpaIIeHUs C

BCIHICCTBAMU B COOTBCTCTBUU C MHCTPYKIHAMHU I10 BBIITOJHCHHWUIO




JIa60paTopr,1x XUMHUYCCKHX OIIBITOB I1O MOJYYCHHUIO U co61/1paHmo

ra3000pa3HbIX BEHIECTB (AMMHAKa U yTIEKUCIIOTO ra3a)

2.5

MPOBOJINTh PEAKI[MU, IMOATBEPKIAIOIINE KAUYECTBEHHBIM COCTAB
Pa3JIMYHbIX BCHICCTB: pacCllO3HaBaTb OIIBITHBIM HYTCM XJopuna-,
Opomua, womuna, kapOoHat, dQocdar, cuaMKar, cyiabdar,
THAPOKCUINOHBI, KATUOHBI aMMOHUS, HOHbI U3YYCHHBIX METAJIJIOB,

IIPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMus 1 OKpyKarolas cpenar»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYecCKMX noHsAThi: [IJK

BEIICCTBA; KOPPO3HA MCTAJUIOB

3.2

MPUMEHSATh OCHOBHBIE OINEPAIMU MBICIUTEIBHON JIEATEIbHOCTH —
aHaJN3 ¥ CHHTE3, CpaBHEHHUE, OO0OOIIEHHE, CHUCTEMAaTU3AIlHIO,
BBISIBJICHUC HpI/I‘II/IHHO-CJ'ICI[CTBCHHBIX CBﬂSGfI — AJId HSyquHﬂ
CBOI?ICTB BCIICCTB U XUMHNYCCKUX peaKHI/Iﬁ; GCTGCTBGHHOHaquI)IC
METOAbI ITO3HAHUA — Ha6JIIOI[eHI/Ie, HU3MCPCHUEC, MOJACIIUPOBAHUC,

AKCIIEPUMEHT (peabHbIN U MBICJICHHBIN )




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

8 KJIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

1

HepBOHa'-IaJ'II)HI)IC XUMHNYECCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Posib XUMHM B )KM3HU YEIIOBEKA. XUMHS B CUCTEME HAYK.
Tena u BemecTBa. PU3NUYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHHE

BCIICCTB

1.2

ITonsTHe o MECTOAaX IIO3HaHHUA B XHMHH. YucTeie BCIICCTBA W CMCCHU.

CriocoObl pa3zesnenus cMecei

1.3

ATomMBI U MOJICKYJIBI. Xumudeckne 31eMEHThI. CHMBOJBI XUMHYECKHX
SJICMCHTOB. HpOCTBIC 1 CIO0XHBIC BCIICCTBA. ATOMHO'MOJ’ICK}’J’IﬂpHOC

Y4EHHE

1.4

Xumnueckas Qopmyna. BaleHTHOCTP aTOMOB XHMHUYECKHUX DJIIEMEHTOB.
3aKkOH MOCTOSHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHas Macca.
OtHocuTeNnbHAasT MOJNEKYJsIpHas Macca. MaccoBass 011 XUMHUYECKOIO

9JIECMCHTA B COCAMHCHUN

1.5

KommuectBo BemecrBa. Moiib. MossipHas Macca. B3anMocCBsA3b KOIMYECTBA,
MacChl M YHCIIa CTPYKTYPHBIX €IWHUIl BerecTBa. Pacu€tel mo Qopmynam

XUMHUYCCKUX COC}II/IHGHI/Iﬁ

1.6

duznyueckre 1 XUMHYECKUE ABJICHUS. XUMUYECKas peakius U e€ Mpu3HaKu.
3aKOH  COXpaHEHHsS  Macchl  BelIeCTB. XHUMHUYECKHE  ypaBHEHHS.
Knaccudukamuss XuUMHYECKMX peakiuil (COeOUHEHMs, pPa3JIOKEHUs,

3aMeIIeHUs, OOMEHa)

1.7

XUMHAYECKHM OKCIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOW IIOCYHOH, C
npaBuwiaMu  paboTel B jlaboparopud W mpuéMamMu  oOpalleHHs ¢
7a00paTOpHBIM O0OPYJIOBAaHUEM, H3yYEHHE M ONHUCaHHE (U3NIECKUX
CBOKMCTB 00pa3lioB HEOPraHWYECKUX BEIIECTB, HaOoneHue (HU3MICCKUX
(naBiIeHUE BOCKA, TasHUE JbJla, PACTUPAHUE caxapa B CTYNKE, KUIIEHUE U
KOH/JIEHCAIUs BOJIbI) U XMMHUYECKUX (TOpEHUE CBEUH, IPOKAJINBAHUE METHOMN
IPOBOJIOKH, B3aMMOJICEHCTBUE MeJla ¢ KUCIJIOTOW) SIBJIICHHWM, HaOmoleHue u

ONHMCAaHUE INPU3HAKOB IPOTEKAHMUS XUMHUYECKMX peakuuil (pas3jiokeHue




caxapa, B3aUMOJIEiCTBUE CEPHOM KUCIOTHI C XJIOPUIOM Oapus, pa3jioxkeHue
ruapokcuna menu(Il) npu HarpeBaHuu, B3auMoOJECTBHE Kele3a C
pactBopoM coau Mmenu(Il), m3ydenue crnocoOoOB pasnmeneHusi cMmeceit (c
IOMOIIbI0  MarHuTa, (UIbTpOBaHME, BbINAPHBAHME, AMCTHILIALNSA,
xpoMmaTorpagusi), IpoBeICHUE OYMCTKU MOBapEHHOH coiu, HaOII0/eHue U
ONKCaHUE PE3yJbTATOB MPOBEIEHUS OIbITAa, HJUIIOCTPUPYIOLIErO 3aKOH

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

Baxnelimme npe1cTaBUTENI HEOPraHUIECKUX BELIECTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — aneMeHT u mpocroe
BeniecTBo. Haxoxkenue kucmoposa B mpupoje, pusndeckne i XuMUIeCcKre
cBoiicTBa (peakuuu ropenust). Oxcuasl. [Ipumenenue kucnopoga. Criocoos
MOJYYSHHsI KUCIOpoJa B J1a00OpaTOpuu M MPOMBINIICHHOCTH. KpyroBopor

Kucnopoaa B npupozae. O30H — auioTpomnHast MoAuGUKaIUs KU CI0poaa

2.2

TennoBolt 3ppexkT XUMHUYECKOH peakiuu, TEPMOXUMHUYECKUE ypaBHEHUS,
9K30- ¥ DHIOTEPMUYECKUE PEAKIMH. TOMINBO: yronb U METaH. 3arpsA3HEHUE

BO3/yXa, YCHJICHUE MApPHUKOBOTO d(deKkTa, pa3pyiieHne 030HOBOTO CIIOSI

2.3

Bonopoa — anemenT u nmpoctoe BemiectBo. Haxoxaenne Boioponaa B npupozue,
(usndeckne M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI MOJTYYCHHUSI.

Kucnore! u conu
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Mounsipablil 00bEM ra3oB. Pacuérel 10 XUMHUYECKUM YPaBHEHUSIM

2.5

®duznueckue cBoiicTBa BoAbl. Boma kak pactBopuTens. PacTBOpHI.
HaceileHHbple ¥ HEHACBIIEHHBIE PAcTBOpPBL. PacTBOpUMOCTH BEIECTB B
Bozie. MaccoBast 10JIsl BEIIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOBI.
OcHoBaHus. Ponb pacTBOpoB B NpUpOAE U B KU3HU yenoBeka. Kpyrosopor
BOIbl B MpUpOAE. 3arpsA3HEHHE NPUPOAHBIX BoA. OXpaHa M OUYUCTKA

IMIPUPOAHBIX BOJ

2.6

Knaccudukanus neopranmueckux coenuHeHuid. Okcuapl. Knaccudukanus
OKCHJIOB: coJieco0pa3ylomue (OCHOBHBIC, KHUCJIOTHbIE, aM(OTEepHBIE) W
HecoseoOpasytone. HoMenknatypa okcuaoB. OU3NYecKre U XUMUYECKUE

cBoiicTBa oKcuA0B. [ToyueHne okcuoB

2.7

OcHoBanunsa. Knaccudukanuss ocHOBaHMM: MIETOYM M HEPaCTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHuil. Du3nyeckne M XUMHUYECKUE

cBoiicTBa OCHOBaHUU. [IonydeHne ocHOBaHUM




2.8

Kucnotsl. Knaccupukanus kucinor. Homenknarypa kuciaor. Ousnueckue u
XMMHUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOocTH MetamuioB H.H. bekerosa.

ITony4yenue KUCIOT

2.9

Comu. Homenkinatypa coneil. @u3ndeckue 1 XUMUYECKUE CBOWCTBA COJIEH.

[Tomyuenue conei

2.10

I'eneTndeckas CBS3b MCXKAY KiIaCCaMU HCOPraHNUYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XUMUYECKUA OKCIEPUMEHT: KAYECTBEHHOE ONPEICICHUE COJCPKAHUS
KHCJIOPO/a B BO3JyXe, MOTy4YCHHE, COOMpaHUe, PACIIO3HABAHUE U M3yUCHHE
CBOMCTB KHCIIOPO/Ia, HAOJII0I€HHE B3aMMOIEHCTBHS BEIIECTB C KUCIOPOJAOM
U YCIOBUS BO3HHKHOBEHHUS M TpPEKpalleHus TropeHus (moxapa),
O3HaKOMJIEHHE ¢ 00pa3laMu OKCHJIOB M ONHMCAHHME X CBOICTB, MOJy4YeHUE,
coOupaHue, paclo3HaBaHWE M HM3y4yE€HUE CBOWCTB Bojopona (TOpeHwue),
B3anMozencTBue Bojopoaa ¢ okcuaoM Menu(1l) (Bo3moxkHO UCTOIB30BaHNE
BHJIEOMATEPUAIIOB), HaOJIIOIeHNE 00pa3IOB BEIIECTB KOJIMYECTBOM | MOJIb,
UCCIIEZIOBAHUE OCOOEHHOCTEH pacTBOPEHHMs] BEIIECTB C  Ppa3IM4yHON
pacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOM MacCOBOM
JloJel pacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBHE BOJABI C MeETaJLIaMU
(HaTpueM u KajibliieM) (BO3MOXHO MCIOJIb30BaHUE BHJI€OMAaTEpHAsIoOB),
OTpE/IeNIeHHEe PACTBOPOB KHCIOT M IIEIOYEH € MOMOIIBI0 HUHIUKATOPOB,
UcclieflIoBaHHEe 00pa3lloB HEOPraHMYECKHUX BEIIECTB PA3JIMYHBIX KIaCCOB,
HAOIOICHUE W3MEHEHHWS OKPAcCKW HWHIAMKATOPOB B PACTBOpPaX KHUCIOT H
nienoyel, u3yueHue Bzaumoaeiicteus okcuaa meau(ll) ¢ pacrsopom cepHoit
KHUCTIOTBI, KHUCIOT C MeTajulaMH, pEeakUuid HeUTpaau3aluuu, IOJydeHHUe
HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO MeTauia APYruM U3
pacTBOpa COJH, pelIEHUE IKCIIEPUMEHTAbHBIX 33/1a4 10 TeMe «Baxueiimme

KJIaCCbl HCOPIraHUYICCKUX COCJIMHEHUI)

[Tepnonnuecknii 3akoH u Ileprnonnueckas cucrema XMMUYECKUX 2JIEMEHTOB
.M. MenneneeBa. CTpoeHrue aToMOB. XUMUYecKas CBsA3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIBHBIC PCAKIITUN

3.1

[lepBble mOMNBITKM KiaccUPUKAMM XUMHUYECKUX 3j1eMeHTOB. llonstue o
IPyMIax CXOIHBIX 3JIEMEHTOB (IIEJTOYHBIE U IIEJI0YHO3EMEIbHbIE METAIlJIbI,
rajioreHbl, HHEPTHbIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT am(pOTepHBbIE

OKCHU/bI U TUAPOKCHUABI

3.2

HepI/IOJII/ILIeCKI/Iﬁ 3aKOH. HepI/IOHI/IquKaﬂ CHUCTEMA XMMHNYCCKHUX J3JICMCHTOB




JOAU. MenneneeBa. KoporkonmepuogHass u JIMHHONEPUOAHAST (POPMBI
[lepnonnueckoii cuctembl xumudeckux saemeHToB J[.M. Menneneesa.
Ilepuoast u rpynmnbl. OU3NYEcKUil CMBICT MOPSJKOBOIO HOMEpPA, HOMEPOB

Nnepunoja v rpyImimsbl 3JICMCHTA

3.3

Crpoenne aromoB. CoctaB aToMHBIX saep. M3oromsl. OIeKTpOHBI.
CtpoeHHE »JJIEKTPOHHBIX O0OJIOUEK aTOMOB TMEpBBIX 20 XUMHUYECKHUX
anemeHToB Ilepuonnueckoi cucremsl [I.1. MenneneeBa. XapakrepucTuka
XMMHMUYECKOTO 3JIEMEHTa MO €ero noJjiokeHuto B llepmomnueckoil cucreme

J.1. Menneneepa

3.4

3aKOHOMEPHOCTH H3MEHEHMsI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJJIMYECKUX U HEMETaJUIMYECKMX CBOMCTB MO IpyliaM M IepHOoAaM.
3nauenue Ilepuogmueckoro 3akoHa U Ilepuommueckold  CHCTEMBI
XMMUYECKUX 3JIEMEHTOB JUIsl pa3BUTUS HayKu U npaktuku. J[.1. Menneneen

— YUYEHBIN U TPXKJIAHUH

3.5

Xumuueckast cBsizb. KoBajeHTHass (MOJsIpHAss W HEMOJSIpHAs) CBS3b.

DIJIEKTPOOTPULATEIBHOCTh XUHMUYECKUX DJIEMEHTOB. IOHHAs CBSI3b

3.6

CreneHb OKHCJICHU . OKHCIIMTEIFHOBOCCTAHOBUTEIILHEIC pE€aKuuu.

HpOIICCCLI OKHCJICHUS U BOCCTaHOBIICHUS. OKUCIUTEIIH M BOCCTAHOBUTEIIN

3.7

XUMHUYECKHH HKCIIEPUMEHT: H3ydeHHEe OOpas3lloB BEIIECTB METaUIOB U
HEMETAJUIOB, B3aUMOJEHCTBHAE T'MIPOKCUAA [IUHKA C PAaCTBOPAMH KHUCJIOT U
IeJIOYEH, NIpOBECHUE OIBITOB, WIUTIOCTPUPYIOIIUX  TPUMEPHI
OKHUCJIMTEIbHO-BOCCTaH OBUTEIbHBIX peakumii (ropenue, peakuuu

PAa3JI0KCHUA, COG)II/IHCHI/IH)

9 KIIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

BemectBo 1 xumuueckas peakuus. [loBropenue

1.1

[lepnonnuecknii 3akoH. [lepmoanueckas cucreMa XMMHUYECKHX JJIEMEHTOB
JA.. MenneneeBa. CtpoeHune aroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHHU
CBOMCTB XMMHUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaINs, KaJIbLU U
UX COCIMHEHUH B COOTBETCTBHUM C IIOJIO)KEHUEM JJIEMEHTOB B

HCpI/IOI[I/I‘IeCKOf/'I CUCTCMC U CTPOCHUCM HUX AaTOMOB




1.2

CrpoeHue BelecTBa: BUAbl XUMHYECKOW CBS3U. THIBI KPHCTAJUIMYECKHX
pEETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUNA KPUCTALUIMYECKOU
pemIETKH M BHJAa XMMHYECKOW CBs3U. Kiaccudukamws ¥ HOMEHKJATypa
HEOPraHWYECKUX BEIIECTB (MEXIyHapoJHas W TpUBUAIbHAs). XUMHUUYECKUE
CBOMCTBA BEILECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIacCaM HEOPraHUYECKHX

COCJII/IHGHI/Iﬁ, TCHCTUYCCKAs CBA3b HCOPraHNMYCCKUX BEIIECTB

1.3

Knaccupukanus XuMHUYECKMX pPEaKUMHd MO pPa3IMyHBIM MpU3HaKaMm (1o
YUCIy M COCTaBy Y4YacCTBYIOIIMX B PEAKIUU BELIECTB, IO TEIJIOBOMY
3pPeKTy, 10 U3MEHEHHUIO CTENEHEN OKHUCIEHHUS] XMMHUYECKUX 3JIEMEHTOB, 110
00paTUMOCTH, IO YYacTHIO KaTajau3aTopa). DK30- U DHIOTEPMHYECKHE
peakuuu, TepMOXuMUYecKue ypaBHeHus. [loHATHE O CKOPOCTH XUMUYECKON

pe€akuun

1.4

[Tonsitue 06 0OpaTUMBIX U HEOOPATHMBIX XUMUYECKUX peakuusx. [Tonstue
O TOMOTEHHBIX M TEeTepOreHHBIX peakuusx. [loHATHE O XUMHYECKOM
paBHOBecun. DakTOpbHI, BIUSIONIME HA CKOPOCTh XMMHUYECKOH peakuuud M

IMMOJIO)KCHUEC XMMHUUYCCKOI'O PaBHOBECH A

1.5

OKHCIUTETPHO-BOCCTAHOBUTEIbHBIE ~ PEAaKIMH, OJJEKTPOHHBIA  OanaHc
OKHUCJIMTEJIbHO-BOCCTAHOBUTENbHOM peakiuu. (CocTaBiieHue ypaBHEHUU
OKHCIIMTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUM C HCIOJIb30BAaHUEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopus AIEKTPOIUTHYECKOMN IHACCOLUALINH. DNEeKTPOIUTHI 51
HEANEKTPOoIUThl. KaTuoHbI, aHMOHB. MeXaHW3M AMCCOLMALMU BEUIECTB C
pa3IUYHBIMUA BUJAMU XUMHUUYECKOU cBsi3u. Ctenenpb auccounanuu. CUIbHbIE
U clabble AIEKTPOJIUTHI. Peakimu MOHHOro oOMeHa. Y CJIOBHs MPOTEKAHUS
peakuuii MOHHOrO OOMEHa, TOJIHBIE W COKpaléHHbIC MOHHBIC YPaBHCHHS
peakuuii. CBOMCTBa KUCIOT, OCHOBAHHMM M COJICH B CBETE MPEICTABICHUN 00
ANEKTPOIIUTUYECKON Juccouranuu. KayecTBEeHHbIE peEaKIMM Ha HOHBI.

[Tonsarue o rugponuse conei

1.7

XUMHYECKUU OKCIICPUMCHT: O3HAKOMJICHUC C MOJACILIMU KPUCTAJUIMYCCKUX
pEmIETOK HEOPraHUYECKUX BEIIECTB — METAJUIOB U HeMETaJIoB (Tpaduta u
anmMasa), CIIOKHBIX BEIIECTB (XJIOpUIa HATPHsI); UCCIICTOBAaHUE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOM pEaKIMH OT BO3JACHCTBUS PpazIMUHBIX (aKTOPOB;
UCCIIEZIOBAHNE DIIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB, Ipollecca

JUCCOLIMAIIMU  KUCIIOT, wIejoYed U cosied (BO3MOXKHO MCIOJIb30BaHUE




BUCOMATEPUAIIOB); TPOBEJCHHE ONBITOB, HIUIIOCTPUPYIOIMX MPHU3HAKU
IPOTEKaHUsI peakUMili MOHHOro oOMeHa (0Opa3oBaHHE OCAJIKA, BBIJEIICHUE
rasa, oOpa3oBaHHME BOJBI); OIBITOB, WLIIOCTPUPYIOIIUX IPUMEPHI
OKHCJIMTEJIbHO-BOCCTAH OBUTENIbHBIX peakuui (ropenue, peakuuu
pa3NoXKEHMsI, COCAMHEHUs); pacro3HaBaHHE HEOPraHWYECKMX BEILIECTB C
IIOMOIIIBKO KAYE€CTBCHHBIX peaKHI/Iﬁ Ha MOHBI; pCHICHUEC SKCIIEPUMEH TAJIbHBIX

3a1a4

Hemeranmner n ux COCAUHCHUA

2.1

OO6mass xapakTepucThka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne W (PHU3NYECKHE CBOMCTBA
MIPOCTBIX BEUIECTB — TAJIOr€HOB. XUMUYECKHE CBOWCTBA HA NPUMeEpE Xjopa
(B3ammoieiicTBHE C METaJIaMH, HEMETaIJIaMH, [IeT09aMu). XJIOPOBOAOPOI.
ConsiHast KuCJIOTa, XHMMHUYECKHE CBOICTBA, IOJy4Y€HUE, IPUMEHEHHUE.
JeiicTBue Xxjopa M XJIOPOBOJOpPOAA Ha OpPraHU3M uelnoBeka. BaxHeime

XJIOPUIBI U UX HAXOXKJIEHUE B IPUPOJIE

2.2

O6mas xapakrepuctuka 31eMeHToB VIA-rpymnmnbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble CTerneHH okuciaeHus. CTpoeHune u Qu3nyecKkue
CBOMCTBAa MPOCTBIX BEUIECTB — KHUCIOpOJAa U Cepbl. AJIJIOTPOIHBIE
MomupUKalMKd KHCIOpona U cepbl. XHWMHUYECKHE CBOWCTBA  CEpHI.
CepoBopopon, crpoeHue, pusnueckue U XuMu4eckue coicTBa. OKCHABI
Cepbl KaK TMPEACTaBUTENH KHUCIOTHBIX OKcuaoB. CepHas KHCIIOTa,
¢usnyeckue U XMMHUYECKHE CBOIicTBa (00IIME Kak MpeacTaBUTENs Kiacca
KUCIOT M crnenuduueckue). XUMHUECKUE DPEaKIMM, JIeKallue B OCHOBE
IPOMBILUIEHHOTO CHOc00a TMOJIy4eHHUsl cepHOW KucioThl. [IpumeHnenue.
Comu cepHOM KHUCIOTBI, KauyeCTBEHHas peaklus Ha CylbdaT-HoH.
Haxoxnenue cepsl 1 €€ coelMHEHUN B pupoAe. XUMHUECKOE 3arpsi3HEHUE
OKpYXalolllel cpeibl COEAUHEHUSIMU CEpPbI (KUCIOTHBIE JOK/IU, 3arpsi3HEHNE

BO3/TyXa U BOJOEMOB), CITOCOOBI €T0 MPEI0TBPAIICHHS

2.3

OO6mas xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIE CTENEHHW OKMUCICHHUSA. A30T, paclpoCTpaHEHHE B
npupose, ¢GuU3MUECKHe W XUMHUYECKHe cBoicTBa. KpyroBopor azora B
npupoae. AMMHUAK, ero (pu3nueckre U XUMUYECKHE CBOICTBA, MOMyYEeHUE U
npuMeHenue. Comu aMMOHMS, UX (HU3NYECKHMEe M XUMHUYECKHE CBOWCTBA,

IMPUMCHCHUC. KauecTBennas pe€aKnuus Ha HOHbI aMMOHHM. A3zoTHasg KHCJI0Ta,




e€ momydeHue, (QU3NUECKHME W XUMHYECKHE CBOWcTBa (00mMe Kak
IOpeACTaBUTENs Kjacca KUCIOT U creuupuueckue). Hcmnonb3zoBanue
HUTPAaTOB H cOJed aMMOHHMS B KauyeCTBE MHHEpAJbHBIX YAOOPEHHIA.
XUMHUYECKOE 3arps3HEHUE OKpYKalolleld cpeabl COEAMHEHUSIMU a30Ta

(KMCIIOTHBIC TOXKIH, 3aT PSI3HEHUE BO3/1yXa, IMTOYBHI M BOJOEMOB)
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®ochop, amnorpomubie wmomudukanuu  dochopa, uznUeckue
xumudeckue cpoiictBa. Oxcun  ¢docdopa(V) u  docdopras kuciora,
¢u3nueckne W XUMHUYECKHE CBOMCTBa, moiydeHue. lcmonp3oBanue

(docdaToB B KaueCTBE MUHEPAJIbHBIX y100pEHU

2.5

Obmas xapakrepuctuka 31eMeHToB [VA-rpynnbsl. OcoO0EHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCICHMs. YIUVIEpOoJ, aJUIOTPOIHBIE
Moau(UKallUU, paclpocTpaHEHUE B MPUPOAE, PU3NUECKUE U XUMUYECKUE
cBoiictBa. Ancopbums. Kpyrosopor yriepoga B mpupome. Oxcuabl
yriaepona, ux (uU3NYecKrue U XUMUYECKUE CBOICTBA, IEHCTBUE HA KUBBIC
OpPraHu3Mbl, I[OJydeHHE W TMpPUMEHEHHEe. OKOJOrHYecKHe MpoOiieMbl,
cBsi3aHHBIE ¢ OokcuaoMm yriepona(IV); rumoresa rinodanbHOrO MOTEIIJICHUS
KIIUMaTa; MapHUKOBBIA J(GdekT. YrompHas KUCIO0Ta W €€ COMHM, HuX
¢usznyeckue W XMMUYECKHE CBOICTBa, TMOJY4eHHE U MPUMEHEHHE.
KauecTBennast peakuus Ha kapOOHAT-HOHBL. Vcmonp3oBaHue KapOOHATOB B

6BITy, MCOUIHUHEC, TPOMBIIIJIICHHOCTU U CCJIbCKOM XO3SMCIBE

2.6

[lepBoHauanpHble TMOHATHS 00 OpraHMYEeCKHX BellecTBaX Kak o
COeIMHEHMX yriepoa (MeTaH, 3TaH, STUJICH, alleTUIIEH, 3TaHOJI, INIULEPUH,
yKcycHas kuciora). Mx coctaB m xumuueckoe crpoeHue. I[lonstue o
OMOJIOrMYECKU BayKHBIX BELECTBAX: JKUpaX, Oenkax, yrieBoiax — u ux pojau
B OKM3HM 4elIOBeKa. MarepuajbHOE€ €QUHCTBO  OpPraHUYECKUX U

HCOPraHU4CCKUX COCIUHECHUMN

2.7

Kpemnuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, IOJIyd€HUE U
npumeneHne. CoennHeHUsT KpeMHUs B ipupoze. O0mue mpeacraBieHus 00
okcuge kpemuusa(IV) wu  xpemHueBod  kucnore. Cuimkarel, UX
UCMOJb30BaHUE B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH. BaxHeiimue
CTpOUTENIbHBIE  MaTepHalibl:  KepaMHKa, CTEKJO, I[eMEHT, OeToH,
xene300eToH. IIpobiiembl 0e30MacHOr0 HCHOJMB30BAaHUS CTPOUTEIBHBIX

MaTepualioB B MOBCEIHEBHOM KU3HU

2.8

XUMHUYECKHI IKCIIEPHUMEHT: U3y4eHHEe 00pa3I[0B HEOPIraHMYECKUX BEIIECTB,




CBOWCTB COJSIHOW KHUCJIOTBI; IPOBEACHUE KAueCTBEHHBIX peakuuil Ha
XJIOPUJ-MOHBl W HAOJIIOJIEHWE MPU3HAKOB MX IPOTEKAHUS; OIBITHI,
oTpaxaromue (Qusnyeckue M XUMHUYECKHE CBOMCTBA TaJlOTEHOB M HX
COEAMHEHMH (BO3MOXKHO HCII0JIb30BAHUE BUIEOMATEPHAIIOB); O3HAKOMJICHUE
¢ o0pa3amu XJIOpUaA0B (TaJOT€HH IOB); O3HAKOMIICHHE C 00pa3aMu cephl U
e€ coeAMHEHMSIMM (BO3MOXHO  HCIIOJb30BaHHE BHJIEOMATEpUAJIOB);
HaOmOeHne  mpolecca  OOYIJIMBaHMSI — caxapa  IMOA  JIelCTBHEM
KOHIICHTPHUPOBAHHOW CEpHOW KHCIOTHI; M3y4Y€HHE XHUMHUYECKHX CBOICTB
pa30aBi€HHON CEpHOW KHCIIOTHI, NMPOBEAECHUE KAUYECTBEHHOM peaklUu Ha
cyiab(paT-uOH U HaO/oJleHUE NpHU3HAKa €€ MPOTEKaHMs; O3HAKOMJICHHE C
¢u3nyecKuMu CBOHMCTBaMM a30Ta, Gocdopa U UX COeNUHEHHUH (BO3MOMKHO
UCIIOJIb30BaHUE BUJEOMATEPHANIOB), OOpa3liaMu a30THBIX M (OchHOpHBIX
ya00peHuil; noiaydeHue, coOMpaHue, paclo3HaBaHUE U M3YUEHHE CBOHCTB
aMMMaKa; MPOBEJeHNE KaYeCTBEHHBIX peaklUii Ha HOH aMMOHUs U (ocdart-
MOH U HW3Yy4YCHHME I[PU3HAKOB UX IMPOTEKaHMs, B3auUMOeHcTBHE
KOHIIEHTPUPOBAHHOM  a30THOW  KUCJIOTBI C  MeOpl0  (BO3MOXKHO
UCIOJIb30BAaHUE BUJCOMATEPUATIOB); MU3yUYEHUE MOJENIeH KpUCTAJIMYECKUX
pemérok anmasza, rpadura, QynnepeHa; 0O3HaAKOMIIEHHE C IPOILECCOM
afacopOLMM  pacTBOPEHHBIX  BELIECTB  AKTUBUPOBAHHBIM  YIUIEM U
YCTPOMCTBOM MpPOTHBOras3a; IOJy4eHHE, COOMpaHWe, pPACIHO3HABAHWE W
U3yYeHHE CBOMCTB YIJIEKHCIIOTO Ta3a; MpoBeJeHHEe KaueCTBEHHBIX peaklui
Ha KapOOHAT- M CHJIMKAT-MOHBl M HM3yYEHHE NPU3HAKOB HMX MPOTEKaHUS;
O3HAKOMJIEHUE C NPOAYKIHUEH CUIMKATHOM INPOMBIIUIEHHOCTH; PEIICHHE

SKCIICPUMCHTAJIBHBIX 3ada4 I10 TEMC «Baxueiimme HeMeTamiel W UX

COCIIMHCHU
3 MeTaiuibl M UX COSAUHEHHUS

OO6m1ast XapakTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUHU

ux nonoxeHust B Ilepuoauueckoid cucreMe xumuuyeckux snemeHToB JI.U.
3.1 MenneneeBa u cTpoeHust atoMoB. CTpoeHHE MeTauioB. MeTammueckas

CBSI3b M METAaJUIMUECKas KpUCTAJUTMYecKas pemETKa. DIEKTPOXUMUYECKU I

PAA HANPSDKEHUM METaJI0B

dusnyeckue ©M XUMHYECKHE CBOMCTBA MeTauioB. OOIHe CcrnocoOb
3.2 nony4yeHusi MeTasuioB. [ToHSATHE 0 KOPPO3UU METANIIIOB, OCHOBHBIE CIIOCOOBI

3alIUTHI X OT Koppo3uu. CruiaBel (CTalb, YyryH, AIOPATIOMUHUHN, OpOH3a) U




UX IPUMEHEHUE B ObITY U IPOMBIIIJIEHH OCTH

3.3

[Ilenounkie MeTanmbl: ojoxeHue B Ilepuognyueckoi cucreMe XUMUYECKUX
anemenTtoB JI.M. MeHneneeBa; CTpOEHHME HMX AaTOMOB; HaXOXJCHHUE B
npupoae. dusndyeckne M XUMHYECKHE CBOWCTBA (Ha TpHUMEpe HATpUA U
kanmust). OKCUABl U THAPOKCUIBI HATpusl U Kanus. [[puMeHeHne menoaHbIx

METAJJIOB U UX COEIUHEHMI

3.4

IllemouyHo3eMeNbHBIE METAIBI MarHuid W KaJdbLHMH: IOJOXKEHHE B
Ilepnonnueckoit cucreme xumudyeckux sneMeHToB .M. MeHneneesa;
CTPOCHHME MX aTOMOB; HaXOXJAeHUE B mpupoje. Pu3nyeckue u XUMMUYECKUE
CBOWCTBAa MarHusl W Kajibllusa. BakHelmume coequHEHHS KaibIus (OKCHII,

TUAPOKCU, coir). ZKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

AntomuHuii: nonoxenue B Ilepuonnyeckoil cucreMe XUMUYECKUX 3JIEMEHTOB
JI.1. MenpeneeBa; ctpoeHue aToMa; HaxoxxJaeHue B npupozae. Pusnueckue u
XUMHUYECKHE CBOMCTBA amoOMHUHUA. AMQOTEpHBIE CBOHCTBA OKCHIA U

TUAPOKCHJIA AITFOMUHUSA

3.6

Kenezo: nonoxenue B lleproanyeckoil CUCTEME XMMHUUYECKUX 3JIEMEHTOB
J.. MenneneeBa; cCTpoeHHE aToMa; HaxoxAeHue B ipupojie. duzndeckue u
XUMHUYECKHE CBOMCTBA kene3a. Okcunbl, THAPOKCUabl u comu skenesa(ll) u

xeneza(Ill), ux coctas, CBOMCTBA U TIOJTydEeHHE

3.7

XUMHUYECKHH OSKCIIEPUMEHT: O3HAKOMJIEHHE C O00pa3llaMH METaUIOB H
CIJIaBOB, WX (PU3UYECKUMH CBOICTBaMH; M3y4€HUE PE3YyIbTaTOB KOPPO3UU
METaJIJIOB (BO3MOXHO HCIHOJB30BaHUE BHIEOMATEPUANIOB), OCOOEHHOCTEH
B3aUMOJICHICTBHUSl OKCHAA KalblUsg M HATpus C BOJOH (BO3MOXHO
UCIIOJIb30BaHUE BUIEOMATEPUAIIOB); UCCIIEJOBAHUE CBOMCTB XKECTKOU BOABI;
mpolecca TOpEeHUs JKejle3a B KHUCIopoJe (BO3MOXHO MCIIOIb30BaHUE
BUJICOMATEPUAJIOB); IMPU3HAKOB NPOTEKAHUS KAauyE€CTBEHHBIX peakiui Ha
WOHBI (MarHus, Kajbllus, amoMuHUs, IuHKa, kenesa(ll) u sxemesza(Ill),
menu(Il); HaGmroneHMe M oOMHMCaHWE MPOIECCOB OKpAILIMBAHUS IUIAMEHH
MOHAMHU  HAaTpus, Kamus U Kajabluss (BO3MOXKHO  MCIOJIb30BaHUE
BUJICOMATEPUAJIOB); HCcleloBaHUE aM(OTEpHBIX CBOMCTB T'HAPOKCHIA
AJIOMUHHS ¥ THAPOKCHAA LMHKA; pEHICHUE SKCIEPUMEHTAIBHBIX 3a/1ad 1O

TeMe «BaxkHeNIme MeTajlIbl U UX COEIUHEHUS)

XuMHs 1 OKpy’Karomias cpena




41

Hosbie MaTepuansl 1 TEXHOJOrMU. BeliecTBa U MmaTepualbl B TOBCETHEBHOU
JKU3HU YeJIOBeKa. XUMHUS U 310pOBbe. be3onacHoe ncnosib30BaHue BEUIECTB
Y XUMHYECKUX peakiuii B ObITy. [lepBas moMoiib Ipu XUMUYECKHX OXKOTax

H OTPAaBJICHHAX

4.2

OCHOBBI  KOJIOTMYECKOM  TpaMOTHOCTA. XMMHYECKOE  3arpsi3HEHUE
okpyxatomend cpeasl [IJIK. Poip Xumuum B pelmIeHUH SKOJIOTHYECKHX
npo6aem. [IpupoaHble UCTOUHUKHU YTIEBOAOPOJIOB (YroJib, TPUPOIHBIN a3,

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

4.3

XUMHYECKUI HKCIEPUMEHT: H3yueHHe o00pas3loB MaTepHalioB (CTEKIIO,

CIIJIaBbl METAJIJIOB, ITOJIMMEPHBIC MaTCpI/IaJIBI)




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

0 IO3HABAaeMOCTHU SIBJICHUM MpPUPOJIbl, TOHUMAaHUE OOBEKTHUBHOU
3HAYUMOCTH  OCHOB  XMMHUYECKOW Haykd Kak  00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMsI, KOMIIOHEHTa O0IIe KyJIbTypbl U
IIPAKTUYECKOM AEATENBHOCTU YETI0BEKA B YCIOBUAX COBPEMEHHOIO
00111eCTBa; TOHMMAHUE MECTAa XUMHUU CPEN IPYTUX €CTECTBEHHBIX

HayK

1.2

O HAYYHBIX MCTOAAX IMO3HAHUA, B TOM 4YHCJIC SKCIICPUMCHTAJIbHBIX
H TCOPCTHUUYCCKUX MCTOHdAaX HCCIICAOBAHUA BCIONCCTB M H3Y4YCHUA
XUMHUYCCKHUX peaKI_II/II\/JI; YMCHHC HCIOJIB30BaTh MOACIU  JIA

O0OBSICHECHHUS CTPOCHU aTOMOB U MOJICKYJI

1.3

0 cdepax mnpodecCHOHANBHON JEATEIILHOCTH, CBS3aHHBIX C
XAMHEH W COBPEMEHHBIMH TEXHOJIOTHUSIMU, OCHOBAaHHBIMH Ha
JOCTY)KCHHUSIX XMMHYECKON HAayKH, YTO MO3BOJHT OOYYaIOIIHMCS
paccMaTpuBaTh ~ XMMHIO  Kak  chepy  cBoed  Oymymiei
po)eCCHOHAIBHON JASITSILHOCTH M CIeJaTh OCO3HAHHBIN BHIOOD
XHUMHH Kak Tpo(UILHOrO MpeaMeTa IMpHU INepexoje Ha YpPOBCHb

cpemHero oo1ero oopazoBaHus

Bnagenue cucremMo XMMHUYECKMX 3HAHUN U YMCHUC NIPUMCHATDH

CUCTCEMY XUMHYCCKUX 3HaHPII>i, KOTOpas BKIOYaCT:

2.1

B&)KHCﬁIHI/IG XUMHUYCCKHUEC IIOHATHA. XI/IMI/I‘ICCKI/Iﬁ DJIEMCHT, aTOM,
MOJIEKYJIa, BEIIECTBO, IMPOCTOE U CJOXKHOE BEIIECTBO, OJHOPOIHAS
H HCOJHOPOAHAA CMEChb, OTHOCUTCIIBHBIC ATOMHAA U MOJICKYJIAApHAsd
MAacChl, KOJIMYECTBO BEIIECTBA, MOJIb, 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
Clioii atoma, aTOMHasi OpOWTai b, pajUyC aToMa, BaJCHTHOCTH,
CTENEHb OKUCIJIEHUS, XMMHUYECKas CBS3b, SJIEKTPOOTPULIATEILHOCTD,
MnojesipHass MW HCIOJKIpHAsA KOBAJICHTHAA CBA3b, HWOHHASA CB3b,
MCTAJUIMYCCKAsA CBA3b, KPUCTAJUINYCCKas peméTKa (aTOMHaSI,
MOHHAs, METAJUIMYecKasi, MOJIEKYyJsipHas), MOH, KaTHOH, AaHHOH,
SJICKTPOJIUT W HEIJICKTPOJIUT, SBJICKTPOJIUTHUUYCCKAA IAucCConranus,
peakuunu HOHHOI'O 06MCHa, OKHCIIUTCIbHO-BOCCTAaHOBUTCIIBHBIC
peakluu, OKUCIUTEIb U  BOCCTAHOBUTENb, OKHCICHHE U
BOCCTQHOBJIEHHE,  DJIEKTPOJIM3,  XHMHUYECKOE  DPaBHOBECHE,
oOpaTuMble M HEOOpaTUMbIE pEaKIHH, CKOPOCTb XUMHUYECKOH

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

2.2

OCHOBOIIOJIAraloIIMe 3aKOHbl XUMHUHU: 3aKOH COXPAaHEHUs] MaccChl,
nepuognueckuii 3akoH J[.M. MeHnneneeBa, 3aKOH IOCTOSHCTBa

CoCTaBa, 3aKOH ABoranpo

2.3

TEOPUM  XUMHUM:  ATOMHO-MOJIEKYJISIpHAs  TEOpUs,  TeOopus

BHCKTPOJIPITI/I‘IGCKOI;'I Jucconuanumn

BHaHeHI/Ie OCHOBaMHU XUMHUYECKON I'PaMOTHOCTH, BKH}OanOIHefli

3.1

YMEHME TPAaBUIBHO MCIOJIb30BaTh H3YUYEHHbIE BEIIECTBA H
MaTepuanbl (B TOM YHUCII€ MUHEpaJbHbIE yI0OpEHMs, METalbl U
CIUIaBbl, MPOAYKTHl MepepadOTKH MPHUPOIHBIX HMCTOYHHUKOB
yraeBogoponoB (yris, NOpupogHoro rasa, HedTH) B OBITY,
CEJIbCKOM XO35HCTBE, Ha MPOU3BOACTBE M MOHUMAHUE 3HAUCHMS
KUPOB, OEJKOB, YIJIEBOJOB I OpraHU3Ma 4YeJOBeKa; YMEHHE
IPOrHO3UPOBATH BIIMSHUE BEIIECTB U XUMUYECKUX MPOIECCOB Ha

OpraHu3M YeJIOBEKa U OKPY)KAIOILYI0 IPUPOIHYIO CPELY

3.2

YMCHHUEC MHTCTPUPOBATE XUMUUYCCKUE 3HAHHA CO 3HAHUAMU APYIrUux

y4eOHBIX TPEAMETOB

3.3

HaJIMYME ONbITa paboTBl €  pa3jaMYHBIMH  HCTOYHMKAMHU
UHPOpPMAIMM TO XUMHHM (Hay4yHass ¥ HAyYHO-TIOMYJISIpHAS

JIUTEpaTypa, CJIO0BAPH, CIIPABOUYHUKH, HHTEPHET-PECYPCHI)




YMCHUE 00BEKTUBHO O CHUBATh I/IH(i)OpMaIII/II-O O BCHICCTBAX, UX

3.4 NPEBPAIICHUSIX M TPAKTUYECKOM TPUMEHEHWH U  yMEHHE
UCTOJIB30BaTh €€ JUIs pelIeHus] y4eOHO-TT03HaBaTEbHbIX 33124
Bnanenue ocHoBaMH MOHSATHITHOrO ammapara U CHMBOJIMYECKOIO

4 A3bIKa XUMHUHM JUIS  COCTaBJeHUS (OpMYyT HEOpraHMYECKUX
BEILIECTB, ypPaBHEHUHW  XUMHUYECKUX  pPEaKIHil; OCHOBAMH
xumuueckoil HomeHknatypsl (IUPAC u TpuBuanbHOI)
YMmeHue  OOBSICHATH  CBSI3b  MOJOXKEHHUS ~ dJeMEeHTa B
[lepronnyeckoil cucreMe C YHCIOBBIMH XapaKTEPHUCTUKAMU

. CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siapa,
o0I11ee YUCIO 3JIEKTPOHOB), PACHPEIEICHUEM JIIEKTPOHOB I10
HHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJOB, KaJIUs
U KaJbLIUs
[IpencraBnenue ©O MEPUOAUYECKON  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX 3JIEMEHTOB (pamuyc aToma,

6 ANEKTPOOTPULIATENBHOCTh), IMPOCTBIX U CIOXHBIX BEIIECTB OT
noJIoKeHUs1 3jemMeHToB B Ilepuonuueckoit cucreme (B MalbixX
nepuojax M TIABHBIX MOATPyNNax) M 3JIEKTPOHHOTO CTPOCHHS
aToma

7 YMeHnue kiaccu PuImpoBaTh:

7.1 XUMUYECKHUE AJIEMEHTBI

7.2 HEOpPraHWYeCKUEe BEIEeCTBA

7.3 XUMUYECKUE PEAKIIUU

8 YMeHue onpenensiTh:

a1 BaJICHTHOCTb M CTENEHb OKHUCJICHUS XUMUYECKUX JJIEMEHTOB,

' 3apsi MoHa

8.9 BHUJI XUMUYECKOM CBS3M W THUI KPUCTAIIIMYECKON CTPYKTYpPHI B

' COCIMHEHHSIX

8.3 XapakTep cpeabl B BOJHBIX pacTBOpax BeIIECTB (KHUCIOT,

' OCHOBaHUI)

8.4 OKHUCJIMTENb U BOCCTAHOBUTEIh

9 VYMeHue xapakTepu3oBaTh (pU3NUECKHEe U XUMHUYECKHE CBOMCTBA!




MPOCTHIX BEIIECTB (KHUCIOPOJ, O30H, BOAOPOH, Tpadur, ammas,

9.1 KpeMHUuH, a3or, ¢ocdop, cepa, XJOp, HATPHUM, KaJui, MarHuu,
KaJIbIIMH, QJIFOMUHUH, JKEJ1€30)
CIIOKHBIX BEIIECTB, B TOM YHCJIC MX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOA, CEPOBOMOPOJ, OKCHABI W TUIPOKCHIBI
9.9 metanoB [-I1A rpynn, amomunus, meau (I1), nunka, sxenesa (I u
' III), okeuast yraepona (I u 1V), kpemuus (IV), azora u dochopa
(I u V), cepwt (IV u VI), cepuucras, cepHas, a30TuCTasi, a30THas,
docdopHas, yroiapHasi, KpeMHUEBAsI KUCJIOTa U UX COJIN)
NPOTHO3UPOBATh W  XapaKTEpU30BaTh CBOWCTBA BEIIECTB B
93 3aBUCHMOCTH OT MX COCTaBa U CTPOCHHUS, TPUMEHCHUE BEIIECTB B
' 3aBUCHMOCTH OT WX CBOKMCTB, BO3MOXHOCTh IPOTCKAHUS
XMMUYECKUX MPEBPAIEHUI B Pa3JIMYHBIX yCIOBHIX
10 YMeHHE COCTaBJISAITh MOJICKYJISIPHBIE W HWOHHBIC YypaBHEHUS
peakiui, B TOM YU CIe:
10.1 peaKIuii MOHHOrO OOMeHa
10.2 OKHCJIMTEIIbHO-BOCCTAH OBUTENIbHBIX PEAKIUI
103 WUTIOCTPUPYIOTIUX XUMUYECKUE CBOMCTBA HM3YyUYEHHBIX KIIACCOB
' (Tpymnm) HeOpraHM4eCKHX BEIIECTB
104 MOJITBEPXKAAFOIINX T€HETHIECKYIO B3aUMOCBSI3b MEXKY HUIMH
11 YMeHHe BBIYUCTATh (IPOBOANUTH PACUETHI):
111 OTHOCHTEIBHYI0O MOJIEKYJSIPHYF0 W MOJSPHYIO MAacChl BEIICCTB,
' MaCCOBYIO JOJF0 XUMUYECKOTO 3JIEMEHTA B COCTUHEHHIH
11.2 MacCOBYIO JIOJTIO BEIIeCTBA B paCTBOPE,
11.3 KOJIMYECTBO BELIECTBA U €ro Maccy, 00beM ra3oB
114 M0 ypaBHEHUSM XHMHUYCCKHX PEAKIMA W HAXOIUTh KOJIUIECTBO
' BEIIECTBA, 00BEM U MACCy peareHTOB MM MPOIYKTOB PEaKIUU
12 Biagenue (3HaHUE OCHOB):
OCHOBHBIMH METOJaMH HAyYHOTO TMoO3HaHUsA (HaOmroaeHue,
191 U3MEpEeHUEe, DOKCIEPUMEHT, MOJACIUPOBAHUE) TIPU HU3YYCHUU

BEIIECTB M XWMHUYECKUX SIBICHUH; yMeHHe CQHOopMyIupoBaTh

po0JieMy U IPENJI0KUTh IYTH €€ peleHUs




12.2

Oe3onacHOi PabOThl ¢ XMMUYECKMMH BEIIECTBAMHU, XUMHUYECKOMN

MOCY/I0M 1 JTabOopaTOpHBIM 000PYTIOBAaHUEM

12.3

npaBUIaMHU 0€e300acHOro oOparieHus C BEIIECTBAMH,
WCIO0JIb3yEeMbIMU B TIOBCEAHEBHOM XWU3HM, MPABWJIAMH TTOBEICHHS
B IeIIX COepeXKeHus 3A0pOBbs M OKpYXKarolled MpupoJHON
Cpenbl; TIOHUMaHHe Bpena (OMacHOCTH) BO3JCHCTBHSI HA JKUBBIC
OpPraHU3Mbl OIPENCIEHHBIX BEIIECTB, CIOCOOOB YMEHBIICHUS W

MPpESAOTBpPALICHUA UX BPCAHOTO BOSI[GfICTBH;I

13

Hamuuue MPAKTUYICCKUX HaBBIKOB IIJIaHUPOBAHU S u

OCYHICCTBJICHUSA CICAYIOIMUX XUMUYCCKUX SKCIICPUMECHTOB!
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HN3Yy4YCHHUC )41 OIIMCaHuC (1)I/ISI/I"ICCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMJICHHUEC C (1)I/ISI/ILICCKI/IMI/I U XHUMHUYCCKHUMHU SABJIICHUAMU,
OIIBbITHI, HJUIIOCTPUPYIOIOHUC IIPU3HAKHU IMPOTCKAHHA XHUMHYCCKHUX

peakuuit

13.2

U3ydeHue croco00B pa3lieleHus cMecei

13.3

NOJTy4YEeHHE KHCIOpOJa W M3Yy4EHHE €ro CBOWCTB; IIOIy4YEeHUE
BOJIOPOZIA U M3YYEHUE €r0 CBOWCTB; MOJyd4EHHE YIIIEKUCIIOro rasa
U U3YYEHHE €r0 CBOWCTB; MOJIy4YEHHE aMMMaKa M H3y4EHHE €ro

CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MACCOBOM J0JIEH

paCTBOPéHHOFO BCUICCTBA

135

NpUMEHEHUE  WHJIUKATOpOB  (JlakMyca,  METHJIOpaHXkKa |
denondTanenHa) s onpeAeseHUs XapakTepa Cpelbl B pacTBOpax

KHUCHOT U LIeI04Yen

13.6

UCCIIEZIOBAaHUE M ONMCAaHUE CBOMCTB HEOPraHMYECKHX BELIECTB
Pa3IMYHBIX KJIACCOB; H3y4YCHHE B3aUMOJEIHCTBHS  KUCIOT C
MeTaJulaMH, OKCHJIAMHU METaJlIOB, PacTBOPUMBIMU u
HEePacTBOPHUMBIMU OCHOBaHUSIMH, COJISIMH; HOJy4YeHue
HEpaCTBOPHUMBIX OCHOBAaHUMN; BBITECHEHHE OJHOIO MeTajula
JIpYrUM U3 pacTBOpa COJIM; UCCIIENOBaHHE aM(OTEPHBIX CBOICTB

TUAPOKCHUIOB aJIIOMUHHA U TUHKA

13.7

pCeICHUC OJBKCICPUMCHTAJIbHBIX 3aJa4 I10 TEMaM: «OcHOBHBIE

KJIaCCbl HEOPraHUYCCKUX COC}IHHGHHﬁ»; <<9J'IeKTpOJ'II/ITI/I‘ICCKa$I




JUucconuanus», «Baxxuelmme HeMeTanabl W UX COCAUHCHUA,

«BaxxHei1me MeTauibl U UX COEIUHEHUD)

13.8

XAMHAYECKUE  JKCIEPUMEHTHI, HIUIFOCTPUPYIOIMIME  TPU3HAKHU
IMPOTCKAaHU A peaKHI/Iﬁ MOHHOT'O O6MCH3; Kau4C€CTBCHHBIC PCaKINU
Ha IIPUCYTCIBYIOIIME B BOIHBIX pacTBOpPaxX WOHBL XJIOPULI-,
Opomua-, womun-, cymibdar-, Gochar-, kapOoHaT-, CHIUKAT-
AHHUOHBI, THAPOKCUA-UOHLI, KATHOHbI AMMOHUWA, Maruus, KajJblui,

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

14

Ywmenue:
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IOPEACTABIATh PE3yNbTaThl AKCIEpPUMEHTa B (OpME BBIBOJOB,
JI0Ka3aTeNNbCTB, TpaUKOB U TAaOIMUIl U BBIABIATH SMIUpPUYECKUE

3dKOHOMCPHOCTHU

14.2

YCTaHABIIMBATh  CBS3M  MEXKIy  peallbHO  HAOIIOdacMBbIMU
XUMHYCCKUMHU SIBJICHUSMH U TIPOLIECCAMH, IMPOUCXOIAIMMH B
Makpo- M MHUKPOMHUpPE, OOBSACHITh NPHUYUHBI MHOT000pa3us

BCIIICCTB




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

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 [lepBoHavabHbIE XUMHYECKHE TOHITUS
1.1 Uucteie BemecTBa U cMecu. CriocoObl pa3aeseHus cMecei
12 ATOMBI U MOJIEKYJIbl. XUMHUYECKHE HIeMEHThl. CHUMBOJIB XUMHYECKUX
' aneMeHTOB. [IpocThie U ClI0KHBIE BELIECTBA.
13 Xumuueckass ¢dopmyna. BajJeHTHOCTb aTOMOB XHMHYECKHX 3JEMEHTOB.
' CrereHb OKUCIIEHUSA
3aKOH MOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHAs Macca.
1.4 OtHocuTenbHass MOJIEKyJisipHas Macca. MaccoBasg J0ds XUMHUYECKOIo
AJIEMEHTAa B COCIMHEHUHU
15 KomunuectBo BemectBa. Moab. MomsipHas Macca. MoJsipHbIid 00bEM Ta30B.
' B3anMocBs3b konMuecTBa, MacChl M UUCIIA CTPYKTYPHBIX €AMHULL BEILECTBA
16 Ou3NYECKUe U XUMUYECKHE SIBJICHUSI. XUMHUUECKasl peakius U €€ MpU3HaKu.
' 3aKOH COXpaHEHHS MacChl BEIIECTB. XUMHUECKUE YPaBHEHUS
5 Ilepnonnuecknii 3akoH u [leproguueckas cucTemMa XMMHUYECKHX 3JIEMEHTOB
.. Menneneea. CTpoeHrne aTOMOB
[Tepuognueckuit 3akoH. Ilepuonnueckas CHUCTEMa XUMHUUYECKUX 3JIEMEHTOB
2.1 A.N. MenneneeBa. Ilepuonsl u rpynmnsl. @U3HYECKUN CMBICI MOPAIKOBOIO
HOMEpAa, HOMEPOB MEPUO/IA U I'PYIIIbI 3JIEMEHTA
Crpoenne atomoB. CocTaB aTOMHBIX siiiep. M3otonel. Dnekrponbl. CTpoeHue
2.2 ANEKTPOHHBIX 000JOYEK aTOMOB TMepBBhIX 20 XUMHUYECKHUX DIJIEMEHTOB
[Tepuonnueckoii cucremsl J[.11. Menneneesa
3aKOHOMEpPHOCTH B WU3MEHEHUU CBOWCTB XUMHUUYECKHUX SJIEMEHTOB IEPBBIX
TpEX MEepUOJIOB, KaJusl, KaJbIus (pamuyca aTOMOB,
2.3 ANEKTPOOTPULIATELHOCTH, METAJUTMUECKIX M HEMETAJIMYECKUX CBOWCTB) U
UX COEIMHEHMII B COOTBETCTBUM C IIOJIOKEHHEM D3JIEMEHTOB B
[Ieproanueckoii cucTeMe U CTPOEHUEM X aTOMOB
3 CrtpoeHue BemiecTBa
3.1 Xumuueckass cBsa3b. KoBaneHTHass (MOJsipHass W HEMOJIApHAs) CBA3b.




DJIEKTPOOTPULATEIIBHOCTh ~ XMMHYECKUX  3JEMEHTOB. HOHHas  CBS3b.

Meraminyeckas CBSI3b

3.2

Tunbl KpucTaUIMUECKUX pEmETOK (aTOMHasi, HMOHHAsA, MeTajulnyeckasi),
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THINA KPUCTAJIMYECKON PEIIETKH U BUIA

XUMHUUYECKOU CBA3U

Baxueiimme npeactaBuTeNM HEOPraHMYECKMX BellecTB. Hemeraimnsl u ux

COCOUHCHUA. MerTamisl ¥ UX COCOAMHCHUA

4.1

Knaccudukaiuss 1 HOMEHKIIATypa HEOPraHUYECKHX COCAMHEHUH: OKCHIIOB
(coneoOpa3yrorrue: OCHOBHBIE, KHUCIIOTHBIE, aMmdorepHbIe) u
HecoJIeo0pa3yrole; OCHOBAaHUN (IIENTOYM M HEPACTBOPUMBIE OCHOBAaHUS);
KUCIOT (KHUCIOpOACOAep)Kale U OeCKUCIOPOAHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); CONel (CpeqHUX U KUCTIBIX)

4.2

@u3N4YeCcKue M XHUMUYECKHE CBOMCTBA MPOCTBIX BEMIECTB-HEMETAIUIOB:

BOJIOPOJIA, XJIOpa, KUCIOPO/Ia, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUs

4.3

duznueckne W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEUICCTB-MCTAJIJIOB: JIMTHUA,
HaTpus, Kajiud, Maraus nu KaJblus, AJIIOMHHMHA, Keie3a.

DNEKTPOXUMUYECKHUN psiJl HAIPSDKEHUI METaI0B

4.4

duznyuecKkue W XUMHYECKME CBOHCTBA BOJOPOAHBIX  COEIUHEHUH

HEMETaJUIOB: XJIOPOBOJOPO/IA, CEPOBOIOPOIA, AMMHAKA

4.5

duznueckne U XUMUYECKHE CBOMCTBA OKCHI0B HemeTaoB: cepsl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yrnepoma(ll, 1V), xpemuus(IV).

HOJ’Iy‘-ICHI/IG OKCHIO0B HEMCTAJJIOB

4.6

Xumuueckue cBoiictBa okcuaoB: MetaiioB [A—IIIA rpymm, uunka, meau(Il) u

skenesa(ll, II). TTomydenne okcumoB MeTaLIoOB

4.7

XuUMUYEeCKHE CBOMCTBA OCHOBAaHUN U aMQOTEpPHBIX THUIPOKCUIOB (Ha
npuMepe TUAPOKCUAOB aJIOMUHUS, Keje3a, nuHKa). [lonmydyenue ocHoBaHU

1 aM(pOTEPHBIX TUAPOKCHU]IOB

4.8

O61mmue XUMHUYECKUE CBOMCTBa KHCIIOT: XJIOPOBOJOPOHOM,
CEpOBOJIOPOJIHON, CEPHUCTOM, CEPHOM, a30THOH, (HochOpHOH, KPEMHHUECBOM,
yroibHoi. Oco0ble XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOW CEpHOU W

a30THOM KucnoT. [Tonmydyenne kuciaor

4.9

OO6mue xuMu4ecKkue cBoOMCTBa cpeHux coieil. [lonyuenue coneit

4.10

HOJ'IyLICHI/Ie, CO6I/IpaHI/Ie, pacnno3HaBaHUC BOAOpPOJ4, KHUCJIOPOIAd, aMMHAKa,




YIIICKHCIIOrO ra3a B JIabopaTopuu
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[Tonyyenne amMmuaka, CEpHOM M a30THOW KHUCJIOT B MPOMBILIIJIEHHOCTH.

OO61me crocoObl MOYYCHHSI METAIOB

412

I'eneTnueckas cBs3b MCXKAY KilaCCaMU HCOPraHNYCCKUX COGI[I/IHCHI/Iﬁ

XUMUYECKHE PEaKIun

5.1

Knaccupukanuss XMMUYECKHX PEaKLUi M0 Pa3IMYHBIM IPU3HAKAM: IO YUCITY
M COCTaBY YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEMIOBOMY 3(PeKTy, Mo

H3MEHEHUIO CTENCHEH OKHCICHHSI XUMHYSCKUX 3JIEMEHTOB

5.2

TermioBoll 3(QQpeKT XUMUYECKOW peaKkLUUu, TEPMOXUMHUUECKHE YpaBHEHMS.

DK30- U 3HJO0TEPMUYECKHE peaknU. TepMOXUMHUUECKUE ypaBHEHUS

5.3

OKHCIUTEIHHOBOCCTAHOBUTEIILHBIC pCaKIuu. OxuciIuTen u
BOCCTaAHOBUTCIIN. Hpoueccm OKHCJICHHA N BOCCTaHOBJICHUS. 3HeKTp0HHBII71

0aJlaHC OKUCIIHTSILHOBOCCTAHOBUTCILHOM pcakuuun

5.4

Teopuss  3JEKTPOJUTHYECKOM  aAuccouuauuu.  KaTuoHbl,  aHUOHBIL.
DJEKTPONMUTHl W HENEeKTponuThl. CuibHBIE UM cHabble  DJIEKTPOJHTHI.

CreneHp AUCCOLAALINN

5.5

Peaxiiuu noHHoro ooMena. Y cloBHsI POTEKaHUS PEAKINil HOHHOTO OOMeHa,

MIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPaBHEHUS PEAKLINI

XUMHA U OKpYyXKarolas cpena

6.1

BemecTtBa m marepuanbsl B IOBCEIHEBHOW XW3HU 4eloBeKka. be3omacHoe
WCTIONIb30BAaHUE BEIIECTB M XUMUYECKUX PEaKIUil B JTa00OpaTOpuu U OBITY.

HepBa;I nmomMouib Mpu XuMH4YECKUX OKOraXx U OTPAaBJICHUAX

6.2

XUMHUUYECKOE 3arpsi3HEHHE OKpYXaroled cpenbl (KUCIOTHBIE JIOXKIH,
3arpsi3HEHUE MOYBBI, BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro MpPeaoTBPALECHUsI
[IpenenvHas nomycrumas konmeHTpanus Bemects (ITK). Ponp xumuu B
pEIIEHUH SKOJOTHYECKUX TMpodsieM. YCuieHHe NapHUKOBOro 3ddekra,

pa3pylieHre 030HOBOT'O CJIOS

6.3

[Ipumenenue cepsl, azora, pocdopa, yriepoaa, KpeMHUS U UX COSAMHEHUN B
OBITY, MEIUIIMHE, TTPOMBIIIUICHHOCTH U CEIbCKOM Xo3siicTBe. [IpumeHenue
METaJIJIOB U CIJIAaBOB (CTallb, YYT'yH, MIOPATIOMUHUN, OpoH3a) B OBITY U
MNPOMBINIJICHHOCTH HX COGI[PIHGHPIﬁ. ITonsatue o KOppO3nun MCECTalloB,

OCHOBHBI€ CIIOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

[TpuponHblE MCTOYHUKU YIJIEBOAOPOJAOB (Yrosib, IPUPOJIHBIA ra3, HE(TH),




MPOAYKTHI UX TIepepaboTKu (OCH3MH), X POJIb B OBITY U IPOMBIIIIIICHHOCTH

HepBOHa‘laJILHbIC IIOHATHS 00 OpraHn4ycCKruX BCIICCTBAX KaK O COCIMHCHHUAX

yriaepoga (MeTaH, 3TaH, STHJIEH, AalleTWUJIeH, 3TaHOJ, IJIMLUEPUH, YKCyCHas

65 kucnota). [loHsiTHE O OMONOTMYECKH Ba)KHBIX BEIISCTBAX: XHUpaX, OenKax,
YIJIEBOJAaX — M UX POJIH B )KU3HU YEJIOBEKA
7 Pacuérsr:
7.1 1o opMynaM XUMHUECKUX COCIMHEHHM
7.2 Macchl (MaccoBOM) 10IM pacTBOPEHHOTO BEUIECTBA B PACTBOPE
7.3 M0 XMMHUYE€CKUM YPaBHEHUSIM







