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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHUM Ha YpPOBHE OCHOBHOIO 00IIero o00pa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHS OCHOBHOMU
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIET0 00pa3oBaHUsl, MPECTABICHHBIX
B ®I'OC OOO, a Taxxke Ha OCHOBe denepaabHON pabodeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHUEMIUHU MPENnoaaBaHusi yueOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX Oopranm3anusax Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T TPENCTABICHHWE O IENAX, OOIIEeN CTpaTeruu
oOy4eHMs, BOCHHUTAHHS M pPa3BUTUA OOYYAIOIIUXCS CPEACTBAMHU Y4eOHOTro
npeaMeTa, YCTaHaBJINBAECT 00s13aTeNIbHOE pEAMETHOE COZIEp/KAHME,
IIpeayCMaTpuBaeT pACHPENEICHUE €ro Io KilaccaM M CTPYKTYpUPOBAHHUE I10
pazzieiaM U TEeMaM IMPOrpaMMbl MO XUMHUHU, OINPENENsEeT KOJIWYECTBEHHBIE H
Kau€CTBEHHbIE XapaKTEPUCTUKHU COZICp/KaHMUS, PEKOMEHAYEMYIO
NOCJIEIOBATENBHOCTh ~ M3YYEHHUSI XHMHM C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3E€H, JIOTMKM Yy4€OHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEW OOYyYalomuXxcCsi, OMpeAeNseT BO3MOXHOCTH TMpeaMeTa s
peanuzanuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTebHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHMs, a TaKke TpeOOBaHUN K
pesynbpTaTaMm 00y4eHHUs] XUMUU Ha YPOBHE IeJIei N3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATENLHOM JESITENbHOCTH OO0YYalomerocss Mo OCBOEHUIO
y4e0HOTO CoJIepKaHUSI.

3HaHWEe XHUMHH CIIy>)KUT OCHOBOM JUisi (OPMHUPOBAHUS MHPOBO33PEHHUS
00y4aloIIerocsi, ero MpeJCTaBICHUN O MAaTePHAIIbHOM €IWHCTBE MHUPA, BAXKHYIO
poJib WrpaioT (GOopMUPYEMbIE XUMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPIrUM M 00 HSBOJIIOLMHU BEUIECTB B MPUPOJE, O MYyTAX PEUICHUS TriI00aJbHBIX
npo0sieM yCTOWYMBOIO PAa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, HHEPreTUYECKOH,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPaHEHHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET  pealu3alMd  BO3MOXKHOCTEW  JJIi  CaMOpas3BUTUSL U
(dbopMHUpOBaHUS KYJIbTYpPbl JMYHOCTH, €€ 0011l U PyHKIIMOHAIBHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B (JOPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CITIOCOOHOCTEH
OoOy4Jarommxcsi, HABBIKOB WX CAMOCTOSITEIbHOW  Y4eOHOW JIESITEIBHOCTH,
AKCIIEPUMEHTAJBHBIX W HCCIEIOBATEIbCKUX YMEHHMM, HEOOXOJAMMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B IPO(PECCUOHATBLHOM 1eITeIbHOCTH;

3HAKOMHUT CO CHENU(UKON HAYIHOTO MBIIIUICHHS, 3aKIaJbIBAa€T OCHOBBI
LETTIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOABI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON rpaMOTHOCTH 00yYarouIuxcs;



croco6cTByeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHMSI K €CTECTBEHHO--
HAy4YHBIM 3HaHUAM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
o0pa3oBaHUE O0YYAIOIITUXCS.

JlaHHble HampaBjieHHs B OOYYEHHMM XMMHUHU OOECHEUMBAIOTCS crienu(ukon
colepKaHUsi  y4eOHOro  mpeaMera, KOTOPbIM  SIBISIETCS  MEJAaroru4ecku
a/JlalITUPOBAHHBIM OTpPaKEHHEM 0a30BOI HAYKM XMMUU Ha ONpPEAEIIEHHOM 3Tarie eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIMMHUCS CHCTEMBI MMEPBOHAYAIBHBIX MOHSITUN XUMHUHU, OCHOB
HEOPraHWYECKOM XMMHMM M HEKOTOPBIX OTHEIbHBIX 3HAYMMBIX IIOHITHUM
OpPraHU4ECKON XUMHH.

CrtpykTypa copepxaHusi MpOrpaMMbl M0 XUMHUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOro noaxoaa Kk e€ usyudeHuro. CopeprkaHue CKIIAIbIBA€TCA U3 CHUCTEMBI
HNOHSTUM O XUMUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUI O XUMHUYECKON
peakuuu. OOe OSTH CHUCTEMBl CTPYKTYpPHO OpIaHHU30BAHbl IO TPUHIUILY
MOCJIEIOBATEIBHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOI0 yPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona J[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

— Y4Y€HUs O CTPOCHUHU aTOMA U XUMUYECKOM CBA3H;

— IPEACTaBICHUM 00 AIIEKTPOJUTUYECKONW JHUCCOLMALMM BEUIECTB B
pacTBOpax.

TeopeTtndyeckne 3HaHMSI PpPAcCMAaTpPUBAIOTCS HA OCHOBE OMIIMPHYECKU
MOJTyYE€HHBIX U OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHLHO OT OJHOTO
YPOBHS K JApPYroMmy, BBINOJNHAS (YHKIUU OOBSICHEHHS W MPOTHO3MPOBAHHUSA
CBOMCTB, CTPOEHUS M BO3MOXHOCTEW NMPAKTHUYECKOrO0 NMPUMEHEHHUS U IOJyYCHUS
U3y4aceMbIX BEILECTB.

OcBoeHue TmporpaMmbl IO XHMHH CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABIICHNUS] O XUMHUYECKOM COCTABISAIOLIEN HAYyYHOU KapTUHBI MHUpA B JIOTHKE
€€ CHCTEMHOW IpUPOJbI, LIEHHOCTHOTO OTHOUICHUS K HAay4HOMY 3HAaHHUIO MU
METOJaM IIO3HaHUS B Hayke. VM3ydeHne XUMHM NPOUCXOIUT C IPUBICYECHUEM
3HaHUW W3 paHee H3YyUYEHHBIX Y4EeOHBIX MNpeAMETOB: «OKpYKaIOMUNA MUPY,
«bunonorus. 5—7 knacce» u «Puszuka. 7 Kiacey.

[Ipy u3ydyeHMH XUMUU MPOUCXOIUT (HOPMHUPOBAHME 3HAHUN OCHOB
XMMHMUYECKON HayKH KakK 00JaCcTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOU
NESATENbHOCTH YEJIOBEKA M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMBl XUMHUYECKHX
3HAHUN — BaKHEUIHX (PaKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX TOJIOKEHUMH,
JOCTYNHBIX OOOOLIEHUII MHPOBO33PEHUYECKOTO XapakTepa, fA3blKa HayKd, B



MpPUOOIIEHUH K HAy4YHBIM METOJaM T[IO3HAHWS TPU W3YUYEHUW BEIIECTB U
XUMHUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUHU B Y4YEOHO-MO3HABATEILHOM M y4eOHO-HCCIIE0BATEIbCKON
AESITEeIbHOCTH, OCBOCHHM TpPaBUJ 0E€30MacHOro OOpalleHHs C BeLIeCTBaAaMH B
MMOBCEHEBHOM KU3HHU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOUIEro 0Opa3oBaHUsS BAKHOE
3Hau€HHE MPUOOPETH TaKUE 1IEJH, KaK:

— (dopMHpOBaHWE WHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHNI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM aTanTUPOBATHLCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM KU3HU;

—  HAamnpaBJICHHOCTh OOy4YeHMss Ha CHCTEeMAaTHYEeCKOoe MpUOOIIEHUE
oOy4Jaronmxcsit K CaMOCTOSATEIbHON IMO3HABATEILHON JEATEIbHOCTH, HAy4YHbIM
METOJaM TO3HaHUs, (OPMHUPYIONUM MOTHUBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUWY;

— obecrieyeHne ycnoBHil, CHOCOOCTBYIOIIUX MTPUOOPETEHUIO 00YUYAIOITIMHUCS
OMbITa Pa3HOOOPA3HON NEATENbHOCTH, TMO3HAHMS M CaMOIIO3HAHMUS, KIHOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHUBEPCAIbHOE 3HAUYEHUE ISt
Pa3TUYHBIX BUOB JIESTEIILHOCTH;

— (¢dopmupoBanue oO0mEeH (QYHKIMOHATFHON W  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJI€ YMEHUU OOBACHITH W OIICHUBATH SIBICHUS
OKPYXAIOILIEr0 MHpA, UCIOJIb3Yysl 3HAHUSA U ONBIT, MOJYYEHHBIC NMPU HU3YUYECHUU
XUMUHU, TNPUMEHSITh MX IMpPU pEIIeHUH MpoOJeM B TMOBCEIHEBHOW KU3HU U
TPYAOBOU JIESITEIBHOCTH;

— ¢opMupoBaHue y OOYYaIOIMUXCS TYMAaHHCTHYECKHX OTHOIIEHUH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM MJi1 BBIPAOOTKH HKOJIOTHYECKHU
1IeJIeCO00pa3HOro TMOBEJEHUs B OBITY M TPYJIOBOM JIEATENTBHOCTH B LEIAX
COXPAHEHMS CBOETrO 30POBbs U OKPYKAIOLIEW PUPOAHOMN CPENIbL;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaAaMOKOHTPOIIO M
CaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHs OOIEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY Mpo(uisi U HAMPABICHHOCTH JajbHEUIIEro
o0yueHus.

OOmiee YuCIO dYacoB, OTBEACHHBIX IS W3Y4YEHUS XUMHUH HAa YPOBHE
OCHOBHOT'O 0011eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kinacce — 68 gacoB (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COIAEPKXAHUE OBYUYEHUA

8 KITIACC

IlepBoHayaibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XUMUM B )KU3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena wm BemectBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATrPEraTHOE COCTOSIHUE
BewlecTB. [loHsTHE O MeTOAax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
Crioco0bl pa3fiesieHus CMeceil.

ATOMBI W MOJEKYJbl. XHUMHUYECKHE dJIEeMEHThl. CHUMBOJBI XHMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BElECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass ¢opmyna. BajleHTHOCTb aTOMOB XUMHUYECKHUX SJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemnlecTB. OTHOCHUTENbHAs aTOMHAs Macca.
OTtHocuTeNnbHAsT MOJIEKyIsipHas Macca. MaccoBasi 011 XUMUYECKOIO 3JIEMEHTa B
COEIMHEHUU.

KomnuectBo BemectBa. Monb. MonsipHas macca. BzanmocBsi3p KonnyecTsa,
MacChl M YHCJIAa CTPYKTYPHBIX EIUHUI] BemecTBa. Pacu€rtel mo dopmynam
XUMHUYECKUX COETUHECHUM.

Pu3NUeCKUe U XMMHUUYECKHUE SBICHUS. XUMHUUECKasi peakuus U €€ MpU3HaKHU.
3aKOH COXpaHEHMsI MacChl BELIECTB. XUMHUYeckue ypaBHeHUs. Kinaccudukarms
XUMHUYECKUX PEAKIUI (COEIUHEHNS, PA3I0KEHNS, 3AMEILICHHSI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboOThl B JJaOOpaTOpUU U
npuémMamMu 0OpaleHus: ¢ J1abopaTOpHBIM 00OPYAOBAHUEM, U3YUEHHE U OMUCAHUE
(GU3UYEeCKUX CBOWCTB O0pa3lOB HEOPTAHMYECKHX BEIIECTB, HAOIIOJCHUE
¢bu3ndeckux (MJIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYTIKE,
KUATIEHUE U KOHJEHCALMs BOJbI) M XUMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKU, B3aUMOJIEHCTBUE Meja ¢ KUCIIOTOMN) SIBJICHUM, HAOIIOJeHHE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3iiokKeHue caxapa,
B3aUMOJICCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwisi, pa3iioKeHHE THUAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMozeHCTBHE kKefe3a ¢ pacTBopoM cosr Meau (I1),
U3y4YeHHE CIOCOOOB pPa3AeNIeHHUs] CMECEH: C MOMOIIBI0O MAarHuTa, (PUIbTPOBAHUE,
BBITIAPUBAHUE, JUCTHILIISAINS, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBAPEHHOU
comv, HaONIOJCHWE W  ONMUCAaHWE  Pe3yJbTaTOB  MPOBEJCHHS  OIIBITA,
WUTFOCTPUPYIOUIETO 3aKOH COXPAaHEHUS MACChl, CO3JaHUE MOJEIEH MOJIEKYJI
(IrapocTepKHEBBIX ).

Ba:xkHeilue npeacTaBUTeIM HEOPraHMYECKHMX BelecTB

Bo3ngyx — cmech razoB. CoctaB Bo3nyxa. Kuciopon — 3lneMEHT U MPOCTOE
BeliecTBO. HaxoxneHue kuciaopoaa B Tpupojae, (U3HUECKUE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxkcuabl. [Ipumenenue xuciopoaa. CrocoObl



MOJIYYeHHUS] KHUCIopoja B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kkuciopoza B npupoje. O30H — aJioTponHas MOAU(PUKALIUS KUCIOPOIa.

TernoBoit 3¢ (dekT XUMHUYECKOW peakluu, TePMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHUue
BO3]lyXa, YCWICHHE MapHUKOBOTO d(hekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bomopon — »snemeHT M mpoctoe BewiecTtBo. HaxoxkneHuwe Bopopona B
npupoae, (GU3MYECKME M XUMHUYECKHME CBOMCTBA, MPUMEHEHHE, CIOCOObI
nonyuyenus. Kucnotsl u comnu.

MounsipHbIit 00BEM Ta30B. Pacu€Thl IO XUMUYECKUM YPABHEHUSM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEI.
HacellieHHbIE M HEHACBIIIEHHBIE PACcTBOPBl. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jis1 BelllecTBa B pacTBOpe. XMMHUECKHUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pactBOpoB B mpupo/ie U B KU3HU 4YelioBeka. KpyroBopot Bojabl B MpUPOJE.
3arpsi3sHEHHE NPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOIHBIX BOJ.

Knaccudukanusa neopranmdeckux coenuHenuil. Oxcuapl. Knaccudukarms
OKCHJIOB:  coneoOpa3ytonue (OCHOBHBIE, KHCJIOTHBIC, aM(OTEpHBIE) U
HecosieoOpasyromue. Homenknarypa okcugoB. DuU3HYECKHE U XHUMHUYECKUE
CBOMCTBa OKCHJI0B. [lonydeHne OKCHuI0B.

OcHoBanus. Knaccudukanuss ocHOBaHUM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHmi. PU3MYECKHE W XUMUYECKHE CBOMCTBA
ocHoBaHuu. [lonydyeHne ocCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenkinarypa kucinor. dusndeckue u
XUMHUYECKUE CBOWMCTBA KHUCIOT. Psan axktuBHoctu MmertauioB H. H. bekerosa.
Ilonyuenue KUCIIOT.

Conu. HomeHnkiatypa coseid. @uU3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonmyuenue counen.

I'eneTnyeckas CBSI3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COEIUHEHHU.

Xumuueckuit IKcnepumenm:

Ka4E€CTBEHHOE OIPEJICIICHUE COAECPKAHUS KUCIOPOJa B BO3AyX€E, MOJIYUYCHHUE,
coOupaHue, pacro3HaBaHWE€ M M3y4YEHHE CBONCTB KHUCJIOpOJa, HaOII0JeHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIIOBHS BO3HMKHOBEHUS U
MpeKpamieHuss TOpeHus (moXapa), O3HAKOMJIEHHe C oOpasllaMu OKCHIOB U
OMHMCAHWE WX CBOMCTB, IMOJydYeHHE, COOMpaHWE, PACIIO3HABAHWE W W3YUYCHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMozencTBue Bojoposa ¢ okcuaoM meau (II)
(BO3MO>XHO HCITIOJIb30BAHUE BUIEOMATEPUAIIOB), HAONIOJAEHUE OOpa3loOB BELIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW pACTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOM J10JIEl pacTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBUE BOJBI C METAJIAMHU
(HaTpueM ©  KaibllueM) (BO3MOXKHO HCIMOJb30BAaHUE BHJIEOMATEPUAIIOB),



WCCJIEIOBaHNEe OO0pa3lOB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KIJIACCOB,
HaOJII0ICHNE U3MEHEHHUs OKPAaCKH MHJIUKATOPOB B PACTBOpPAX KUCIOT U LIEIOYEH,
u3yueHue B3aumojieiictBus okcuaa meau (II) ¢ pacTBopom CepHOM KHCIIOTHI,
KUCJIOT C METAJUIaMH, PEaKU{d HEeUTpaau3aluvy, IOJYYEHHE HEPACTBOPHUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOTO METAJUIa APYTUM K3 PACTBOPA COJIM, PELICHUE
DKCIEPUMEHTAJIBHBIX 33/ad MO TeMme «BaHellne Kiacchl HEOPraHWYECKHX
COEIMHEHUNY.

[Hepuoanuecknit 3akoH u Ilepuoamyeckass cucreMa XUMHYECKHX
jaemenToB JI. WU. MenpgeseeBa. CtpoeHne aroMoB. XMMHYECKasi CBf3b.
OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble TOMBITKM KiAcCU(PUKAIMKM XUMHUYECKHX dJeMeHTOB. [lonsitue o
IPYINaxX CXOJHBIX D3JIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJUIbI,
raJIOTeHbI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM()OTEPHBIC OKCUIBI
Y TUIPOKCHUIBI.

[Tepuonnueckuii 3akoH. [lepuoguueckas cucreMa XUMHUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTrkomepuonHas W JIMHHONEpUOAHas  (QOpMBI
ITepronnueckoit cucrembl xumuueckux aneMeHToB [. Y. Menneneesa. Ilepuoas
u rpynnbl. OU3NYECKUII CMBICI MOPSAKOBOTO HOMEpPAa, HOMEPOB MEPUOIA U
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otonbl. DnektpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepuognueckoii cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUs pajJuyca aTOMOB XHUMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB MO IPyNIlaM U NEPUOIAM.

3nauenue [lepnoguueckoro 3axkoHa u [lepruoguyeckoil CUCTEMBI XUMUYECKUX
BJIEMEHTOB ISl Pa3BUTHA Haykd W npaktuku. [[. M. MennpeneeB — y4y€HbIM U
rpa)KJaHVH.

Xumuyeckass cBa3b. KoBaneHTHas (moyisipHass M HEMOJISIpHAsl) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUUECKUX IJIEMEHTOB. VIOHHAsI CBS3b.

Crenenp  okuciieHHs.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
ITpouiecchl okucieHust 1 BOCCTaHOBIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

u3ydeHue oO0pa3loB BELIECTB METAUIOB M HEMETaUIOB, B3aUMOJICHCTBUE
TUAPOKCUIA LHMHKAa C pacTBOpPAMH KHCIOT M IIEJIIOYEH, MPOBEICHUE OIbITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBI  OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakiu pa3aoKeHus, COEUHEHHUS ).

Mesrcnpeomemmnoie ceazu



Peanuzanmss MEXIpeAMETHBIX CBS3€M NMPU HM3yYEHHMH XUMHUM B 8 Kiacce
OCYILECTBIISIETCS 4E€Pe3 HCIOJb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
HOHSTHUM, TaK U NOHITUM, SABJISIIOLIUXCSI CUCTEMHBIMU JUISL OTAEIBHBIX NPEAMETOB
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO1ue ecTeCTBEHHO-HAY4YHbIE TOHATUSA: HAY4YHBIA (akT, TUMOTE3a, TEOPHs,
3aKOH, aHaJu3, CHUHTE3, KilacCU(PUKAIMsA, IEepUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®duznka: Marepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ,
M30TOIIBI, PaAUOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKUM 3apsll, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (U3NYECKUE BEITUYMHBI, €AUHUIIBI
U3MEpEHNs, KOCMOC, IUIaHEThI, 3BE€3/bl1, ConHIIe.

buonorus: gorocuntes, apixanue, buocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMBbIE, TOILIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemrecTBo M XuUMHYeCKasi peakuus

Ilepnonnueckuit 3akoH. Ileproguueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenpneneeBa. CtpoeHue aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHMM CBOMCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX IMEPUONOB, Kalusd, KaIbUUA H HX
COCAVUHEHNH B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B llepmoamueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BelecTBa: BUABI XMMHYECKOW CBA3U. THIIBI KPUCTAIIIMYECKUX
pPElETOK, 3aBUCHUMOCTh CBOMCTB BEILECTBA OT THUIA KPUCTAIMYECKON PEIIETKH U
BHUJIa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHMYECKHX BEIECTB. XUMHUYECKHE
CBOMCTBA BECIIECTB, OTHOCAIIMXCS K PAa3IUM4YHBIM KJIacCcaM HEOPraHWYECKUX
COCIMHEHH, TEHETUYECKAs CBSI3b HEOPraHUYECKHUX BELIECTB.

Krnaccudpukanus XuMHUUeCKUX PeakIfil Mo pa3IMyHbIM MPU3HAKAM (110 YUCITY
¥ COCTaBy YYacTBYIOIIMX B PEAKIUU BEUIECTB, MO TEIIOBOMY 3(¢eKTy, Mo
MU3MEHEHUIO CTENECHEH OKHUCIEHUS XMMHYECKHX 3JIEMEHTOB, 0 OOpaTUMOCTH, 110
YUYacTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUECKHE
YPaBHEHUS.

[Tonsitue o ckopoctu xumuueckoil peakuuu. [loHsiTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakuusix. [IoHATHE O FTOMOTE€HHBIX M I'€TePOTre€HHBIX
peakuusax. Ilonstue o karamuse. I[lonsaTue o xummyeckoM paBHoBecuu. MDakTopsl,
BIIMSIOIINE HAa CKOPOCTh XHMHMYECKOW pEakIMH M MOJOKEHHE XUMHUYECKOIO
PABHOBECHS.

OKHCAUTENBHO-BOCCTAHOBUTEIbHBIE ~ pPEAKLMH,  AJIEKTPOHHBIM  OanaHc
OKHUCJIMTEJIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBnenue  ypaBHEHUH



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi C  HKCIOJb30BAaHUEM  METOJIa
AJIIEKTPOHHOTO OanaHca.

Teopust INEKTPOIUTHUECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
KaTtuonsl, annonsl. MexaHu3M [OUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMUIEeCKOH cBsi3u. CTeneHs aucconuanuu. CHUIbHBIE U CTa0bIe 3JIEKTPOJIUTHI.

Peakiuu nOHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHbIE HOHHBIE ypaBHEHHs peakuuii. CBOKCTBA KHCIIOT,
OCHOBaHMN W Ccolel B CBET€ MPEACTABICHUNH 00 BIEKTPOIUTHUECKOMN
nucconnannu. KadecTBeHHbIE peakuuy Ha MOHBL. [IoHATHE O THAPOIIH3E COJIEH.

Xumuueckuii IKChepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAINIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEIIIECTB — METAJUIOB W HEeMeTaUIoB (Tpadura W aimasa), CIOKHBIX BEIIECTB
(xJopuma HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JICUCTBUS PA3IMYHBIX (PAKTOPOB, MCCIEIOBAHUE AJIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEUIECTB, MpolLEcca AUCCOLUALMUA KHUCIOT, WIEJIOYEed M  COJIEH
(BO3MOKHO  MCIOJIb30BAHME  BHUAEO MATEpHUANIOB), MPOBEACHUE  OIbBITOB,
WUIIOCTPUPYIOIIMX ~ MPU3HAKKM  TMPOTEKaHUs  PEaklWil HMOHHOrO  OOMEHa
(oOpazoBanue ocajaka, BBIJCICHHE Ta3za, oO0pa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOLIIMX ~ MPUMEPBI  OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuu pasiioKEHUs, COSUHEHMS), pACMO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIbIO KAYECTBEHHBIX pEaKIMid Ha HOHBI, pEUICHUE
AKCIEPUMEHTAIIbHBIX 3a/1a4.

HemeraJsibl 4 MX coeIMHEHUS

OOmast xapaktepuctuka TanoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTeneHu okucieHus. CTpoeHne n (PU3NYECKUe CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOr€HOB. XHMMHUYECKME CBOWCTBA Ha MPUMEPE  XJopa
(B3aMMOJEHCTBHE C MeETalJlaMd, HEMeTaUlaMy, IIeJIo4aMH). XJIOpPOBOIOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHUE, MpUMeHeHue. JleiicTBue
XJIOpa W XJIOPOBOJIOPOJA HAa OPraHMW3M YeEJIOBEKAa. BakHeuine XJIOpUIbl U KX
HAXO0XKJICHUE B IIPUPO/IE.

Ob6mas xapakrepuctuka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE cTerneHu OkucieHus. CTpoeHne M (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U CepPhl. AJUIOTPOITHBIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. Xumuyeckue coicTBa cepbl. CepoBOIOpOJ, CTpOeHUE, PU3NYECKHE U
XuMu4eckue cBorcTtBa. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHass kuciioTa, (QuU3NYECKHWe W XUMUYECKHE CBOWCTBa (00mme Kak
MPEACTaBUTENS KJacca KHUCJIOT U cruerudpudeckne). XHUMHUYECKHUE PEaKInH,
JeKallie B OCHOBE IMPOMBILIUIEHHOIO CHOcO0a TMOJYYEHUS CEPHOM KHUCIIOTHI.
[Ipumenenue cepHor KUCIOThI. CONMM CEpHON KUCIIOThI, KAUECTBEHHAs PEAKLMs Ha



cynbdar-uoH. Haxoxaenue ceppl M €€ coelMHEHUN B mpupoge. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIeH cpeabl COCNUHEHHMSIMU cepbl (KUCIOTHBIE JOXK]IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPACHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCICHUS. A30T, pacnpocTpaHEHHE B MPUPOJE,
bu3nyeckue U XumMrueckue cBoiicta. KpyroBopor azora B nmpupoje. AMMHUaK, ero
¢bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJydeHue u npuMeHeHue. Conu aMMOHMUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TOoJydeHHe, (U3UUYECKUe M XUMUYECKUE
cBoMcTBa (0OIIME KaK TMPEICTaBUTEIS Kjacca KHUCIOT U crneruduueckue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEpAIbHBIX
ya00peHuil. XuMu4ecKoe 3arps3HeHNne OKPYXKAIOUIe Cpeibl COSAMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXKAM, 3arps3HEHHE BO3AyXa, IMOYBBI W BOAoEMOB). Docdop,
ajutoTponHbie Moaudukanuu ¢docdopa, Puznueckue W XUMHUYECKHE CBOMCTBA.
Oxkcup ¢ocdopa (V) u dochopHas kuciora, puznuecKkue U XUMUUECKUE CBOMCTRA,
nonydenue. Mcnonb3oBanue pochaTtoB B KaueCcTBE MUHEPAIBHBIX yI00pEHUIl.

OOmast xapakTepucthka 31eMeHToB [VA-rpynmbl. OcoGeHHOCTH CTpPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUS.  YTJEpoJ,  aJUIOTPOIHbIE
MoaU(UKALUK, PACHPOCTPaHEHUE B Mpupojae, (U3MYECKUEe U XHUMHUYECKUE
cBoiicTBa. Ancop6mus. KpyroBopot yriaepona B mpuponae. OKCuabl yriiepoaa, ux
bu3nYecKue W XUMHUYECKHE CBOWCTBA, JEHCTBUE HA JKUBBIE OpPTaHU3MBI,
NOJIy4eHHE U TMPUMEHEHHE. DKOJOTHYeCKHe MpoOJeMbl, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a r1100anbHOrO0 TMOTEMJIEHUSI KIMMAaTa, IMapPHUKOBBIN
s dext. YronpHas KucmoTa u €€ coiu, nxX (PU3NIECKUe U XMMUIECKHUE CBOMCTBA,
noyiydeHue u npuMmeHeHue. KadecTBeHHas peaknuwsi Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B ObITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO351CTBE.

[TepBoHavaIbHBIE TOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KAK O COCTUHEHUSIX
yriaepona (MeTaH, 3TaH, dTUJICH, alleTUJICH, dTAaHOJI, TJIUIEPUH, YKCYCHAs KUCTIOTA).
[IpupoaHbie HMCTOYHUKUA YIJIEBOJOPOAOB (Yrojb, NPUPOAHBIA ra3, He]Tb),
OPOIYKTHl UX TMepepaboTku (O€H3WH), UX POJib B OBITY W NPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOIOTUYECKU BaXKHBIX BEIIECTBAX: KUpaX, O€NKax, yriieBoJiax — U UX
poiii B OKM3HH UYeNOBEKAa. MarepualibHOEe €IMHCTBO OpPraHUYECKUX W
HEOPraHUYECKUX COEIMHEHUN.

KpemHuuii, ero ¢usnueckue u XUMHUYECKHE CBOWCTBA, IMOJy4YeHUE U
npumenenue. CoenuHeHUs KpeMmHus B mpupoge. OOmue mnpeacTtaBieHus o0
okcusie kpemHust (IV) u kpemaueBoi kuciore. CUIMKAThI, UX UCIIOJIb30BaHUE B
ObITYy, B MPOMBIIUIEHHOCTU. BajkHellline CTpOUTENIbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [IpobiaemMbl 6€30macHOro MCIOIb30BaHUS
CTPOUTEINIBHBIX MAaTEPUAJIOB B OBCEHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

M3y4YeHUEe 00pa3I[0OB HEOPTAaHWMUECKUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPHUJI-MOHBI U HAOJIOCHHUE MPU3HAKOB
UX MPOTEKaHUs, OMBITHI, OTpaXkawllue (PU3NYecKHue M XUMHUYECKHE CBOMCTBA
TaJIOT€HOB M UX COEIMHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUANIOB),
O3HAKOMJICHHE C 00pa3laMu XJOPUAOB (TaJOTeHUJOB), O3HAKOMJICHHE C
oOpaslaMu  ceppl W €€ COCOUHEHUSAMH  (BO3MOXKHO  HCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB), HAOJIOIEHHE Mpoliecca OOYTIMBaHUs caxapa MoJ JIeUCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, H3y4YEHUE XUMHUYECKHUX CBOWCTB
pa30aBiIeHHON CEPHOU KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOU peakIny Ha Cylbdat-
MOH W HaOJIOJeHrWEe TpHU3HaKa €€ MPOTeKaHWs, O3HAKOMIICHHWE C (DU3MYECKUMU
cBoiicTBaMu a3ora, (ochopa M HX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEpUaIOB), oOpa3aMu a30THBIX U (POCHOpHBIX YI0OpeHUH, MOTydYeHUE,
coOupanue, pacmo3HaBaHWEC ¥ M3yYCHHE CBOWCTB aMMHUaKa, TMPOBEIACHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHHMS U (pochaT-uoH M M3ydeHUE MPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICVCTBHUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), W3Yy4YCHHE Mozenein
KPUCTAJUIMYECKNX PEmIETOK anmasa, rpadura, ¢ymiepeHa, O3HaAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIEM H
YCTPONCTBOM MPOTUBOras3a, MojyuyeHue, coOMpaHue, paclo3HaBaHUE U U3yUEHUE
CBOICTB YIJIEKHCIIOTO ras3a, MPOBEJCHUE KAaueCTBEHHBIX pEakKiMil Ha KapOoHAT U
CUJIMKAT-UOHBl U HW3yYEHUE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
MPOAYKIMENH CUJIUMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTaIbHBIX
3a/1a4 1o teMe «BakHenmue HeMeTalbl U UX COCTUHEHUS.

MeTaJibl 1 KX COeIMHEHUS

OO0mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHHUH
ux nonoxenus B llepmomgmueckon cucremMe XuMu4eckux daemeHtoB [[. M.
MeHnpneneeBa u ctpoeHus: aTomMoB. CTpoeHHE MeTauioB. MeTramnndeckasi CBsi3b U
METAJUIMYECKAs] ~ KpPUCTAUIMYECKas  pEIIETKA.  JJNEKTPOXUMUYECKHH Pl
HaNpsOKEHUN MeTaioB. OU3NYECKUE U XUMUYECKHE CBOWCTBA MeTayyioB. O01iue
CrocOOBI TIONTy4YeHUs: MeTawioB. [loHSATHE O KOPpPO3WKM METAIOB, OCHOBHBIE
crocoObl 3auuThl UX OT Kopposuu. CruiaBel (CTajlb, YyTYH, JIOPAJTIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY M IPOMBIIIJICHHOCTH.

[llenounsie MeTasuibl: NoJio)keHUEe B [lepuoandeckon cucreme XUMMHYECKHX
anemeHTOoB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUIbI U



TUAPOKCHUIBl HaTpusi W Kamus. [IpuMeHeHue IIeJOYHbIX METAIOB M HX
COE€IMHEHUM.

[Ileno4YHO3EMENBHBIE METAUIBI MarHMd MW KaJbLMI: IIOJIOKEHUE B
Ilepnonnueckon cucreme xumuudeckux dneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXKJeHue B pupojae. Ousndyeckre 1 XMuMUYECKUE CBOMCTBA MArHuUs
U Kaipliud. BaxHeilline coequHeHus Kaublus (OKCHI, THUIAPOKCHI, COJIN).
JXKécTtkocTh BOABI U CIOCOOBI €€ yCTPaHEHMUS.

AJIFOMVHHAI: TIOJIOKEHHE B [lepnoandeckon cucTteMe XMMUYECKUX JJIEMEHTOB
JI. 1. MenneneeBa, cTpoeHue atoma, HaxOXIAeHHE B npupoae. dusnueckue u
XUMHMUYECKHUE CBOMCTBA amOMUHUA. AM(POTEpHBIE CBOMCTBA OKCUIA U TMIPOKCHUIA
AJIIFOMUHUS.

Keneso: nonoxenne B lleproanueckor cucreMe XUMHYECKUX IIEMEHTOB /1.
N. MenneneeBa, CTpO€HHE aToMma, HAaXOXKIEHHE B mnpupone. Puszndeckue Hu
XUMHMUYECKHE CBOMCTBA kene3a. Okcuabl, ruipokcuasl U conu xkenesa (II) u xxenesa
(III), ux cocraB, CBOIMCTBA U MOJyYCHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHE C O00pa3llaMM METalIoOB M CIUIaBOB, HMX (DU3MUYECKUMU
CBOMCTBAMM, H3Y4YEHHE  pE3yJbTaTOB  KOPPO3UHM  METALUIOB  (BO3MOXKHO
UCMOJIb30BAaHUE BUAECOMATEPHUAIIOB), OCOOEHHOCTEH B3aMMOACHCTBUS OKCHIA
KaJIbLIUS W HATpUsl C BOJOM (BO3MOYKHO HCHOJb30BAHHE BHJIEOMAaTEpPHUANIOB),
HCCJIEIOBAHNE CBOWCTB KECTKOW BOJBI, MPOLECCa TOPEHUS Kelle3a B KUCIOPOJE
(BO3MOXKHO  HCIIOJIb30BAHHWE  BUJEOMATEPUANIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MarHusi, KaJbLMs, allOMHHHS, LIUHKA, XKeyes3a
(I1) u xeneza (III), meau (1), HaGmrOAEHNE W OMUCAHUE TIPOIIECCOB OKPAITMBAHUS
IUJAMEHU HWOHAMHU HAaTpHsl, Kaausl W KajdbUud (BO3MOYKHO HCIIOJIb30BAHUE
BUIEOMATEPUAJIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOMCTB I'MIPOKCHUIA ATHOMUHUS
Y TUIPOKCUJA IMHKA, PELICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BaxuHenmume
METAJUIbl U UX COEAUHEHUS.

XHMUA ¥ OKpY:KaoLas cpeaa

Bemectsa n martepuanbl B ITOBCEJHEBHOM JKHM3HM 4YeJOBEKa. be3omnacHoe
UCIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakuuil B ObITy. IlepBas momomps mpu
XUMHUYECKUX 0KOrax U OTPaBICHUSX.

XHUMHUYECKOE 3arps3HEHUE OKpYXaroleld cpenbl (mpeaenbHas AOIMyCTUMAas
KOHILIEHTpaus BelecTs, najee — [IJIK). Poas XxumMuu B perieHnn 3K0JI0rHyecKux
poOJeM.

Xumuueckuit IKCnepumenm:

u3ydyeHue 00pasloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHBIC
MaTepHualbl).

Mesicnpeomemmunie cea3u



Peanmzanus MexXnpeaMeTHBIX CBs3eH MPU W3yYeHUH XHMUU B 9 Kiacce
OCYILLIECTBIIIETCSI 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
HOHSTHH, TaK ¥ MOHITUH, SIBIAIOIIMXCS CUCTEMHBIMU JJISI OTAETBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOTO IIUKJIA.

OOmirie ecTeCTBEHHO-HAYYHBIC MOHSITHSA: HAYYHBIH (aKT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CUHTe3, Kilaccudukauus, MEepUOAUYHOCTh, HaOIIOACHUE,
OKCIEPUMEHT, MOJICIIMPOBAaHUE, HW3MEPEHHE, MOJENb, SBICHUE, MapHUKOBBIN
s (exT, TEXHOIOTHS, MAaTePUAITBI.

®dusmka: Marepus, aroM, OJIEKTPOH, TNPOTOH, HEHUTPOH, WOH, HYKIH]I,
M30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUI 3apsi, MPOBOJHHKH,
HOJTYNPOBOJHUKH, JUDIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TEJIO0, OObEM,
arperaTHOE€ COCTOSIHUE BEIECTBA, a3, pAaCTBOP, PACTBOPUMOCTb, KPUCTALTUIECKAsT
pemérka, CIUIaBbl, (PM3MYECKUE BEIUYMHBI, CIUHHIIBI U3MEPEHHUsS, KOCMUYECKOEe
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢ortocuntes, apixanue, O6uocdepa, KOCHCTEMA, MHHEPAIbHbIE
yIOOpEeHHUS, MUKPOAJIEMEHTBI, MAKPOJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEpaNIbl, TOPHBIE MOPOJBI,
M0JIe3HbIE HCKOMIAeMBbIE, TOTIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUASA

JINMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHUsl JOCTUTalOTCs B Xo0/€ OOy4YeHHS XMMHUMU B €AUHCTBE Y4YEOHOU U
BOCIIUTATENBHOMN EATEIBHOCTH B COOTBETCTBUU C TPAIULMOHHBIMA POCCUNCKUMH
COLIMOKYJIbTYPHBIMA U JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSMH, MPUHATHIMU B
oOlIecTBe MpaBWJIaMU M HOPMaMU TIOBEJIEHHUS M CIOCOOCTBYIOT IMpolleccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLIMATM3AIUN O0YyHAIOITUXCS.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYyYaOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHUBHBIX ILIEHHOCTHBIX OPUEHTAUUU W
pacIIMpeHne ONbITa AEITEIbHOCTU HAa €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIMTAHMSL:

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYyYHOMY HACIEIUI0, NOHUMAaHMs 3HAYEHUS XMMHMYECKOM HAyKU B JKW3HU
COBPEMEHHOr0 OOIIECTBa, CIOCOOHOCTH BIAAETh JOCTOBEPHOM MHGOpMaIMel o
NEPEAOBBIX JOCTHUKEHUAX W OTKPBITHUSAX MHUPOBOM M OTEUYECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYyUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpamJIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax MW MpaBUWIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHOHMCCIEAOBATEIbCKOM, TBOPYECKOM M ApPYyrux  BUAAX
JEsITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOHM [€ATEIbHOCTH NpU
BBIMIOJITHEHUM Y4EeOHbIX, TO3HABAaTEIbHBIX 3a/1ay, BBINOJHEHUU XHUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUN YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
¥ B3aUMOINOMOIIM B TMPOLIECCE O3TOM yuyeOHOW MAeATeIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TMOBEAEHHWE M IIOCTyIKM CBOMUX TOBAPUILEH C IO3HUIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI OCTYNKOB;

3) HEHHOCTH HAYYHOI' O MO3HAHMS:

MHPOBO33PEHYECKUE MPEACTABICHUS O BELIECTBE M XMMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKUM MU COCTAaBIIIOLIUE
OCHOBY JIJI1 TIOHUMAaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS IPUPOJbI, B3aUMOCBS3SX 4YEJIOBEKa C
MPUPOIHOU CPEIOW, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

ITI03HABATEJIbHBIE MOTHUBBI, HAPABJICHHBIE HA ITOJIyYEHHE HOBBIX 3HAHUU 110
XUMUHU, HEOOXOJMMBIE i OOBSICHEHUS HAOJI0JaeMbIX MPOLECCOB U SIBJICHUH,
MO3HABATENbHOM, MH(OOPMAIMOHHOW M YHUTATEIbCKOM KYyJIbTYpPhl, B TOM 4YHUCJE
HABBIKOB CaMOCTOSITEIbHOW paboOThl C Y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATYPOH, JOCTYMHBIMA TEXHHUYECKHUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpPEC K OOYYEHHIO M TO3HAHWIO, JIF0OO3HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  camMO0Opa3oBaHUIO, TPOEKTHOM ©  HUCCIEI0BATENbCKOMN
JeSITENHPHOCTHA, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHsS OOyYCHHS B
JIaJIbHEUIIEM;

4) popMUpPOBaAHUS KYJIbTYPbI 310POBbA:

OCO3HAHWE TIICHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 370POBBI 00pa3 KW3HMU, OCO3HAHWE TOCICICTBUNA U
HENPUITHE BPEAHBIX MPUBBIYEK (YHOTPEOICHHS aTKOT 01, HAPKOTHUKOB, KYpEHUs),
HEOOXOJUMOCTU COONIOJIEHUST TpaBuil 0€30MacHOCTH TIpU  OOpallleHuu ¢
XUMUYECKMMU BEIIECTBAMH B OBITY U peabHOU KU3HH,

5) Tpy10BOro BOCIIMTAHMS:

MHTEPEC K MPAKTHUECKOMY U3yUYEHHUIO Ipodeccuil U TpyJa pa3auyHoro poja,
yBaXEHUE K TPYyAy U pe3ysbTaTaM TPYAOBOW NEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHUS TMPEAMETHBIX 3HAHUW 10 XWMHH, OCO3HAHHBIM BBIOOD
WHIUBUYJIbHOW TPACKTOPUU MPOAOHKEHHUS 00pa30BaHus C YIETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTHU K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEIHON MpodheCcCUOHATBHON AESITENIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPO(DECCUOHATBHOM CpeIE;

6) 7K0JI0THYeCKOr0 BOCITUTAHUSA:

HKOJIOTHYECKH 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIlIeCTBOBaHUS, TOHUMAaHKUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHOro o00pas3a KHU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3UYECKOMY M TICUXHUYECKOMY 3/I0POBBIO, OCO3HAHWE IIEHHOCTH COOIIOICHUS
npaBu1 0€30MaCHOTO MOBEJAEHUS ITPU paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYalUsX,
YTPOKAIOIIMX 3/I0POBBIO U KU3HU JTIOJEH;

CIIOCOOHOCTH TMPUMEHSTHh 3HAHUS, MOJy4aeMble MPU H3YYCHUH XUMWH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKaIOLEeW NPUPOIHON CPEAOU, AJIs ITOBBILICHNUS
YPOBHA  OKOJOTMYECKOM  KYyJIbTYpbl, OCO3HaHHUS TJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJIeM M MyTeH HMX pEelIeHUs MOCPEICTBOM METOJO0B XHWMHH,
HKOJIOTUYECKOTO MBITIUICHNUS, YMEHHSI PYKOBOJCTBOBATHCS MM B MO3HABATEIHHOM,
KOMMYHHKAaTUBHOW U COLMAIIbHON ITPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaIMETHBIX pPE3ylbTaTOB BBIIEISAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIIEHAyYHbIE TMOHSATUS (3aKOH, TEOopus,
MIPUHITUT, TUIIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIC
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUHBIX YYEOHBIX NpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MpeaMeToB (HOPMHUPOBATH MPEACTABICHHE O LEIOCTHOM



Hay4YHOU KapTUHE MUpPA, U YHUBEPCAIbHbBIEC YUeOHbIE eCTBUS (I1O03HABATEIIbHbIE,
KOMMYHHMKAaTUBHBIE, PETYJSITUBHBIC), KOTOpbIe oOecneduBaroT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO W OCYIIECTBICHUIO YydeOHOMU
JIeSATEIILHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBbie Jioruyeckue JeicTBUA:

YMEHHUSI HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI TPU OCBOCHHUU
3HAHUU: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATUN (BBIACIATH UX XapaKTEpPHbIC
MPU3HAKHU, YCTAaHABIIMBATh B3aUMOCBSI3b C JPYTMMU TMOHSTHUSMH), UCHOJIb30BAThH
MOHATHUS JUIsl O0BSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUM, BEHIOUPATh OCHOBAHUS U
KpUTEpUU IS KIacCU(PUKAIMM XUMHYECKUX BEIIECTB U XUMHUUYECKUX PEaKIUH,
YCTaHABIMBATh TMPUIUHHO-CIICJCTBEHHBIC CBS3M MEXAY OOBEKTAMU H3YUCHUS,
CTPOUTH JIOTUYECKUE PACCYX IEHUS (MHAYKTUBHbBIC, A€NYKTUBHbIC, 10 aHAJIOTUN),
JIe1aTh BBIBOJIBI U 3aKITFOUECHHMS,

yMEHHUE TMPUMEHATh B TIpolleCCe€ TMO3HAHMS TOHATUSA (TIPEAMETHBIE H
METanpeIMETHbIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEININ, UCTIOJIb3YEMBIE B XUMUH,
mpeoOpa3oBEIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEeMEHTa), XUMHuYeckas GopMmysa W YpaBHEHHUE
XUMUYECKON peakiuu — MPpU pelieHnHd yueOHO-TI03HABATENbHBIX 3a7a4, C YU4ETOM
ATUX MOJEIBHBIX NPEACTABICHUN BBISBIATH U XApPAKTEPU30BATh CYIIECCTBCHHBIE
MPU3HAKN M3y4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XUMHUYCCKUX PEaKIUH,
BBISIBJISITh ~ OOIIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJEJCTBEHHBIE CBSI3M U
MPOTUBOPEUHUS B U3yUAEMBIX MIPOLIECCAX U SBJICHUSX.

ba3oBble ucciienoBaTe/IbCKHeE TeiCTBUS:

YMEHHUE HCIOJIb30BATh MOCTABIICHHBIE BOMPOCHI B KAaY€CTBE WHCTPYMEHTA
MO3HAHMUS, a TakKe B KAayeCTBE OCHOBBI [JIsi (POPMHUPOBAHHUS THUIIOTE3BI 10
MIPOBEPKE MPABUILHOCTHU BBICKA3bIBAEMbBIX CYKJICHUN;

MPUOOPETEHUE OMNbITa MO IUIAHUPOBAHUIO, OpPraHU3allud W IPOBEIACHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAONIOJaTh 3a XOJOM Iporiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yiabTar, (opMyJIUpoBaTh 000OIIECHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEIAEHHOTO OIBITA, UCCIIEIOBAHMUS, COCTABISATh OTUET
0 MIPOJIEIaHHOI paboTe.

Pabora ¢ nundopmanmeii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POpM MpEACTABICHUS, MMOTYyYaeMyH0 W3 Pa3HbIX UCTOUHHKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XHUMHUYECKOIO COJIEpKaHUsA, CIPABOYHbIC
mocoOusi, pecypcel WHTepHETa), KPUTHYECKH OIEHUBATh NPOTHBOPECUMBYIO U
HEJIOCTOBEPHYIO HH(POpMAIIHIO;



YMEHHE MPUMEHATH Pa3lIndHbIe METOJBl U 3alpOChl IPU MOHCKE M OTOOpE
uH(GOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JJisi BBINOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJa4 ONPEIEIEHHOTO TUIIA, TPUOOPETEHUE ONBITA B
0o0JacTM  MCTIOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO MCTIOJIB30BAHMS PA3TMYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOSATENLHO BBIOMPATh ONTUMAIBHYIO (POpMY MpeAcTaBieHus] UHPOpMALIUU U
WUTIOCTPUPOBATh pEeIlIaeMble 3a7aud HECIOXKHBIMU CXEMaMH, JuarpaMmMaMu,
apyruMu popMaMu rpaduKu U UX KOMOMHAITUSIMU;

yMEHHE HCIIONb30BaTh M AaHANW3UPOBaThb B IMpolecce Yy4eOHOHl u
UCCJIeI0BATENIbCKON JEATENBHOCTH MH(POPMAILMIO O BIUSHUU MPOMBILIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPYKAIOIIEH NpUPOIHON
Cpelbl.

KoMMmyHuKkaTHBHbBIE YHUBEpPCAJIbHbIE YUeOHbIE NeiCTBUA:

yMEHHUs 3aJiaBaTh BOIPOCHI (B XOJe Jauajgora W (WIh) JTUCKYCCHH) TIO
CyliecTBy  oOcykaaemMoil  TeMbl, (POPMYJIMPOBATb CBOU  MPEHAJIOKECHUS
OTHOCHUTENFHO BBITIOHEHUS NPEI0KEHHON 3a1a4u;

YMEHUS  TPENCTaBIATH  TOJYYCHHBIC  pPe3yJbTaThl  IMO3HABATEIHHOU
NEeSTeNbHOCTY B YCTHBIX UM MHCBMEHHBIX TEKCTax; JieJaTh MPE3CHTALNIO
pPE3yNbTATOB BBHINOJHEHUS XMMHYECKOTO SKCIEpUMEHTa (J1aO0OpaTOPHOIO OIbITa,
nabopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

yMEHHUS Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHMKAMHU B COBMECTHOM
MO3HABATENILHOM M MCCIIEIOBATEIbCKOM  JESATENIbHOCTH  TIPU  pPEUICHUU
BO3HUKAIOUIMX TpOOJIeM Ha OCHOBE Yyu€Ta OOILIMX HHTEPECOB M COTJIacOBAHUS
no3unuid (00CyX)aeHusI, OOMEH MHEHHSIMHU, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JICWCTBHUW, OIpeneieHre KpPUTEpUeB IO OILEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U APyTHE).

PerynsiTuBHbIE YHMBeEpPCAJbHbIE YUeOHbIE 1eiCTBHA:

YMEHHE CaMOCTOATEIbHO ONPENENATh LENH JEeATEIbHOCTH, IJIaHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSATEeNIbHOCTh, BBIOUpaTh Hanbosee F3(hPpeKTUBHBIE CITOCOOBI peIleHUsT YIYCOHBIX U
MO3HABATENBHBIX 3a/1a4, CaMOCTOSITEIbHO COCTABJSATh WJIM KOPPEKTUPOBATH
IIPEUIOKEHHBIM  AJITOPUTM  JEMCTBUM TNPU BBINOJHEHUM 33aJaHUM C Y4ETOM
MOJTyYEHHUs! HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX U PEAKIIHIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yjbTaTa 3asBICHHOW 1I€JIM, YMEHUE
UCII0JIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, MIPEAJIaracMble B YCJIOBUU 3aJJaHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pPE3yJAbTATOB IO OCBOCHHIO 0053aTEIbHOTO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (QenepanbHOM pabodeil mporpaMMoi,
BBIJICNIIOT: OCBOCHHBIE OOYYAIOIMMHUCS HAY4YHBIE 3HAHUS, YMEHHUS U CIOCOObI



neicTBUM, crnenuuueckue Uil TPEAMETHOW o0macth  «XUMHS», BHUIBI
NEATENIbHOCTA IO  MOJYYEHHIO HOBOIO  3HAHUS, €ro MHTEpIpETaluH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYalUsX.

K xon1y oOydenus B 8 kj1acce mpeMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XUMHWYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUN DIJIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oIHOpOAHAs U HEOAHOPOHASA), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10JIsI XUMUYECKOTO 3JIEMEHTa B COCTUHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTb, CTENEHb
OKHUCJICHUS, XUMHUYECKas PEaKIus, KIacCU(UKAIUSI PEaKIUid: peaKiuu
COCAVHEHUS, PEaKIUU Pa3JIOKEHUsl, PEaKIUU 3aMEUICHUs, pEeaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHE PEAKIINH, TEII0BOU 2 (EKT peakiuu,
AIpO aToMa, HJIEKTPOHHBIM CJIOM aroma, aToMHas OpOuTalb, pPaaUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJISIpHAsi KOBAJICHTHAs! CBSA3b,
WOHHas CBfA3b, MOH, KaTUOH, aHUOH, PACTBOP, MAccoBasi JOJsl BEIIECTBA
(mpoueHTHas: KOHLIEHTpAIUsi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHATUHA U
MIPUMEHSITh 3TU MOHSATHUS MPU ONMKUCAHUY BEILIECTB U UX MPEBPAILICHUIH;

e HCIMOJb30BaTh XHMHUYECKYI) CHMBOJUKY [UIsl COCTaBJieHHUS (Hopmyl
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

e ONpEeAesATh BaJEHTHOCTb aTOMOB AJIEMEHTOB B OMHAPHBIX COEIUHEHMSIX,
CTENEHb  OKHUCIICHUS  BJEMEHTOB B  OMHApHBIX  COEAUHEHUSX,
MIPUHA/JICAKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJAcCy COEIUHEHUM MO
dbopmynaMm, BHUJ XUMUYECKOM CBsI3M (KOBAJIGHTHAas W MOHHAas) B
HEOPraHNUYECKUX COEAUHEHUSAX;

e packpbiBaTh cMmbIci [lepuonnueckoro 3akona JI. W. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHE TEPUOJANYECKON 3aBUCUMOCTH CBOMICTB
XUMHYECKUX AJIEMEHTOB OT MX MOJoXeHus B I[lepuogumueckoil cucreme,
3aKOHOB COXPAaHEHHUS MacChl BELIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEeHUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATL W XapakTepuzoBaTh TabmuuHyro dopmy Ilepuonmueckon
CUCTEMBbl XHMMHMYECKHMX DJJEMEHTOB: pa3auyaTh [OHATHS «TJIaBHas
noarpynna (A-rpymma)» u «mnodoyHas noarpymmna (b-rpymnma)», Maneie u
OOJNBIIIE TIEPHOJIBI, COOTHOCUTH OOO3HAYEHHWs, KOTOPHICE HMEIOTCS B
tabmuue «llepuonuueckass cucteMa XumMudeckux »snemeHToB [, U.
MeHnzeneeBay ¢ YHCIOBBIMM XapaKTEpPUCTUKAMHM CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, O0IIee YHCIO AJIEKTPOHOB
U pacrpeiesIeHHe UX MO0 JIEKTPOHHBIM CIIO0SIM);

KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 YHCIy M COCTaBYy YYACTBYIOIIUX B PEaKIUU
BELIECTB, 110 TETIIOBOMY 3PPEKTY);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPkKAasi ONMUCAHUE PUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMHUYECKUX NPEBpAILlCHUNH B
Pa3ITUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHUYECKOrO »JJIeMeHTa 1o ¢opmyiie
COEJIMHEHHUSI, MACCOBYIO JIOIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
[0 YPaBHEHHUIO XUMUYECKON pPeaKinu;

MIPUMEHSTh OCHOBHbBIE OINEPAIMU MBICIUTEIBHON JNEATEIbHOCTH — aHaIu3
U CHHTE3, CpaBHEHHE, 000O0IICHHE, CHCTEeMAaTH3alnI0, KIACCU(PUKAIIHIO,
BBISIBJIEHUE TPUYMHHO-CJIEJICTBEHHBIX CBA3EH — MJIs HU3Y4YEHHUS CBOWCTB
BEUIECTB M XMMHUYECKHX PEaKIHM, eCTEeCTBEHHO-HAyYHbIE€ METObI
MO3HAHUA — HAOJIIOJICHHE, W3MEpPEHHE, MOJECIUPOBAHHUE, SKCIEPUMEHT
(peayibHBIN U MBICIICHHBIN);

ClieloBaTh  NpaBWiaM  MOJb30BAaHUA  XMUMHUYECKOM  MOCynod
nabopaTopHbIM 000pY/IOBaHMEM, a TakXKe MpaBuiaM oOOpalleHusl ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB MO TOJYYCHUIO W COOUPAHHIO
ra3oo0pa3HbIX BEIIECTB (BOJOpOJAa M KHUCJIOPOJAA), IPUTOTOBICHHUIO
PAaCTBOPOB C OMNPEAECIEHHOM MAaCcCOBOW JI0JIEM PACTBOPEHHOIO BENIECTBA,
IUIAHUPOBATb W MPOBOJUTH  XMUMHUYECKHE  SKCIHEPUMEHTHl IO
pPacno3HaBAHMIO PACTBOPOB LIEJIOYEN U KUACIOT C MOMOIIBI HHIUKATOPOB
(makmyc, dheHondTanenH, METUIOPAHXK U IPYyTHe).

K xoH1y oOydenus B 9 kjiacce npeIMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCA YMEHHIA:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX MOHSATHUNA: XUMHUYECKUN
AJEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, IPOCTOE BELIECTBO,
CJI0KHO€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasl PEaAKIUs, XUMUYECKAsl CBA3b, TEIIOBOU AP(DEKT
peaknmuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEANEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS] IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaliu3aTop, XHUMHUYECKOE€ paBHOBecHE, OOpaTUMble U



HEOOpaTUMbIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCIIUTENb,  BOCCTAHOBUTEJIb, OKUCIEHHE W  BOCCTaHOBJIEHUE,
ajoTponus, aMm(pOTepHOCTh, XUMUYECKasi CBS3b (KOBAJICHTHAs, MOHHAs,
METAJJIMYecKas), KpUCTAIMYECKasi peleTka, KOppo3us METaJlIOB,
CIUIaBbl, CKOpPOCTb XHUMHYECKOW pEAKLIUH, MPEIeIbHO AOMyCTUMAs
koHieHTpanus [TJIK Bemectna;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHU U
MIPUMEHSITH 3TU NOHSATHUS MPU OMKUCAHUY BEILIECTB U UX MPEBPAIICHUH;
UCIIOJIP30BAaTh XUMUYECKYI0O CHUMBOJIMKY JJII COCTaBJICHHUS (HOPMYT
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

ONPENEIIATh BAJIECHTHOCTD U CTENEHb OKUCJIEHUS XUMUYECKUX JIEMEHTOB B
COCAVHEHUAX PA3IMYHOIO COCTaBa, NPUHAIEKHOCTh BEIIECTB K
OTpeAeNEHHOMY KJIacCy COEOUHEHHM 1o ¢opMyliaM, BHJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsi, WOHHAs, METAJUIMYEcKas)) B HEOPraHUYECKUX
COCIMHEHHUSIX, 3apsij MOHA MO XMMUYECKOM (QopMylie, XapaKkTep cpebl B
BOJIHBIX PACTBOPAX HEOPTraHMYECKUX COEAUHEHUU, TUIl KPUCTAILINYECKOU
PELIETKA KOHKPETHOIO BEILIECTBA,

packpbiBaTh cMbIci Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHUE: OIMCHIBATH W XapaKTepU30BaTh
tabnmmunyio (opmy [leproanueckoil CUCTEMBl XUMHYECKHX ASJIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHAs MoArpymma (A-rpynma)» U «IoOodHas
noarpymnmna (b-rpynma)», manele u OoybllIM€ TEPUOMABI, COOTHOCHUTD
0003HauYEHHUs, KOTOpbIE MMEIOTCd B MNEPUOJUYECKOM Tabmuue, C
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUS  aTOMOB  XHUMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3apsia  sAapa, oOIee 4YHCIO BJIEKTPOHOB H
pacmpesiesieHue HUX 10 DJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIUe
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB 3JIEMEHTOB M UX COCIWHEHUHN B
Mpejiesiax MajblX MMEPUOJOB U TVIABHBIX MOArPYHN C YYETOM CTPOCHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakuuu (10 YUCIY M COCTaBy YYacTBYIOUIMX B pEaAKIHMU
BEIIECTB, MO TEIUIOBOMY 3P (HEKTy, M0 M3MEHEHHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIME U CHEIUPUUECKHEe XUMHUYECKHE
CBOMCTBAa TIPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPKIAs OMNHCAHUE
puMepaMu MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUN;

COCTAaBIISAITb YPABHEHUS JJIEKTPOIUTUYECKOW JTHCCOLMALMU  KHUCIOT,
1IEJIOYEHN U COJIEH, TIOJIHBIE U COKPAILEHHBIC YPABHEHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAINX CYyIIECTBOBAHHUE
TFeHETUYECKOM CBSI3M MEK/y BEIIECTBAMU PA3IMYHbBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCJIHUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIHIA,
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXHOCTH TPOTEKaHUS XMMUYECKHX TMPEBpPALICHUN B Pa3IUUHBIX
YCIIOBUSX;

BBIYHCIISATh OTHOCHTEIIbHYIO MOJEKYJSIPHYIO W MOJSIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 ¢dopmyse
COEJIMHEHHUSI, MACCOBYIO JIOIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKON pPeaKinu;

coOmoaTh  MpaBWia  MMOJb30BAHUS ~ XHUMHUYECKOM  TIOCYIOM |
nabopaTOpHBIM  O0OpPYNOBaHHWEM, a TaKKe TMpaBuja OOpameHus C
BEUIECTBAMU B COOTBETCTBUM C HWHCTPYKUHUSMH 110 BBINOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB MO TMOJYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEMIECTB (aAMMHaKa U yTIECKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIHH, TOJATBEPKIAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IUYHBIX BEILIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
noaua-, kapoonar-, ¢ocdar-, cuimukaTr-, Cylbdar-, THAPOKCUI-HUOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPAX HEOPTAHUYECKUX BEIIECCTB;

NPUMEHSTH OCHOBHBIE OINEPAlMU MBICIUTEIbHON JESATEIbHOCTH — aHau3
U CHUHTE3, CpaBHEHHE, OOOOIlEHHE, CUCTEMATU3AIMIO, BBISBICHHE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — JJIi W3YUYEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOJII0/IeHNEe, U3MEpPEHUE, MOJCIMPOBAHUE, HKCIIEPUMEHT (peanbHbId U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaudecTBO 9acoB
Ne HaumenoBaHue pa3jie/ioB U
KonTposabHbIe IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero
padoThbI padoThbI
Pa3nea 1. IleppoHavyajbHble XUMHUYECKUE MOHATHS
XuMus — BaykHas 00JIacThb
€CTECTBO3HAHUS U
1.1 . 5 2
MPAKTUYECKOU EeSATETbHOCTH
YeJIOBeKa
BemiectBa 1 xXuMuueckue
1.2 15 1
peakuuu
Hroro no paszneny 20

Pa3nea 2. BaskHelimne npeacTaBuTe 1M HEOPraHUYeCKUX BellecTB

Boznyx. Kucnopoa. Ilonstue

2.1 6
00 okcHaax

9 Bonopoa.Ilonsitue o kucnorax g 1
H COIAX

)3 Bona. PactBopsl. [Tonsitue 06 5 1 1

OCHOBaHUAX

OCHOBHEI€E KJIacCEI
2.4 . 11 1 1
HEOPTraHWYECKUX COCTMHCHUI

Hroro no paszneny 30

Paznen 3. llepnoanueckuii 3axkon u [lepuoanyeckas cucrema xumuidecknx 31eMeHToB /. U. Menna
XuMnueckas cBsi3b. OKMCIANTETbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN




[Tepuonnueckuii 3aKOH U
[Tepuonuueckas cucrema

3.1 7
XAUMHUYECKUX djieMeHToB 1. 1.
MenneneeBa. CtpoeHne atoma
XuMuyeckas CBS3b.

32 OKUCINUTEIIBHO- 8
BOCCTAHOBUTEIIBLHBIE PEAKITUU

Hroro no pazaeny 15
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

KoanuecTBO 4acoB

Ne HaumeHoBaHMe pa3/iesioB U TeM
KoHTpoJbHBI IpakTH4
n/n MPOrpamMmmbl Bcero
e padoThbI padoThI
Pasnen 1. BemecTBo 1 XMMHU4YeCcKHe PeaKINU
11 [ToBTOpeHue u yriybneHre 3HaHN OCHOBHBIX 5 1
' pazzenoB Kypca 8 kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4
' peakuuii
13 DNEeKTPOIUTHYECKAsT JUCCOLUALUS. g ! !
' XHUMHYECKUE PEAKLIUU B pacTBOpax
Uroro no pazaeny 17
Paspnen 2. HemeTa/lsibl M MX COeIUHEHUS
)1 OO61mas xapakTepuCTHKa XUMUYECKUX 4 |
' sneMeHTOB VIIA-rpynmsl. ["anorenst
OO01as XxapakTepUCTHKa XUMUYECKUX
2.2 aneMeHToB VIA-rpynmsl. Cepa u eé 6
COEIMHEHUS
OO61as xapakTepuCTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynmsl. A3ot, hochop u ux 7 1
COEIMHEHUS
2.4 OO0mras XxapakTepuCcTUKa XUMHIECKUX 8 1 2




aneMeHToB [VA-rpynnsl. Yraepona u
KPEMHUI U UX COEMHEHUS

Nroro no pazaeny 25
Pasnen 3. MeTa/uibl M HX COeIMHEHHUSA

3.1 OO61ue cBoiicTBa METaIOB 4

3.2 Baxueiine MeTamibl U UX COSIUHEHUS 16
Hroro no paszneny 20
Pasznen 4. XuMusi 1 oOKpy:kamomas cpeaa

4.1 BemecTBa 1 maTepuainbl B AKU3HU YEJIOBEKA 3
Uroro no pazaeny 3
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
KonnuecTBo yacos
Ne
w/n Tema ypoxka B Kontpoasnbie | IlpakTnyecku
cero
padoThI e padoThblI
| [Ipenmet xumuu. Poias XuMuu B JKU3HU |
yeJioBeKka. Teja U BelecTna
2 IlousTue 0 MeToax MO3HAHUSI B XUMUU 1
[TpakTtuueckas padota Ne 1 «[IpaBuna
3 paboThl B 1a00OpaTOPUN U IPUEMBI |
oOpareHus ¢ 1abopaTOPHBIM
000pyTI0BaHUE M
4 Yucteie BemiecTBa U cMecu. CriocoObl |
paszaeneHusi cMecen
[IpakTuueckas padota Ne 2 «Paznenenue
5 cMmeceill (Ha mpuMepe OYUCTKH OBapEHHOM 1
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1
. XHUMHUYECKUE JIEMEHTHI. 3HAKH (CUMBOJIBI) 1

XHUMHUYCCKHUX 3JIEMCHTOB




[IpocTele u cnoXkHBIE BELIECTBA

9 ATOMHO-MOJIEKYJISIPHOE YUYECHHE
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.

10 Xumuueckas hopmyina. BaneHTHOCT
aTOMOB XMMHMUYECKHUX 3JIEMEHTOB

1 OTtHOCuUTENbHAs aTOMHAs Macca.
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca

12 MaccoBas 10711 XMMHAYECKOTO 3JIEMEHTA B
COEIMHEHUH

13 KonuuecTtBo BemiectBa. Mosb. Mouisipras
Macca

14 ®u3nyuecKkue 1 XUMHYECKHUE SIBJICHUS.
Xumuyeckas peaxkuus

15 [Ipu3Haku u ycioBust MpOTEKAHUS
XUMHYECKHUX PEaKui

16 3aKOH COXpaHEHUsI MacChl BELIECTB.
XUMUYECKUE YPaBHEHUS

17 Brrunciaenus KoiuuecTBa, MacChl

BCIICCTBA IO YPABHCHUAM XUMHUUYCCKUX




peaxuuii

18

Knaccudukanus XuMIYeCKHX pPeaKIIHii
(coemuHeHuUs, pa3IoXKEeHUS, 3aMEIIECHUS,
obmeHa)

19

M. B. JIoMOHOCOB — y4€HBIN-
sHIKIIoneuct. O0o0IeHEe U
CHUCTEMAaTHU3alUs 3HAHUN

20

KonrponsHas padora Nel o reme
«BemecTBa 1 XUMHUECKUE PEAKIII

21

Bo3ayx — cMmech razon. CoctaB Bo3ayxa.
Kucnopon — sneMeHT u mpocTtoe
BenrecTBo. O30H

22

dusnueckue 1 XUMHYECKHAE CBOMCTBA
KHCIIOpO/ia (peaKIuu OKUCIICHHUS,
ropenue). [Tonstue 06 oxcumax

23

Crioco6bI moryueHus KUCIopo/a B
7a00paTOPHU M MPOMBIIUICHHOCTH.
IIpumeneHnue kucnopoaa

24

TennoBoii 3¢ (heKkT XUMUUECKOH peakIuH,
MOHATHE O TEPMOXUMHUYECKOM YPaBHEHUH,
9K30- U 3HJOTEPMUYECKHUX PEaKIUIX

25

TornmuBo (HedTh, yroib U METaH).
3arpsi3HeHUE BO3yXa, CIOCOOBI €ro
IIPEIOTBPALICHUS

26

[TpakTuueckas padota Ne 3 o Teme
«ITomxyuyenue u coOupaHue KHUCIOPOaa,
M3YUYEHHUE €r0 CBOMCTB)




BOI[OpOI[ — BJICMCHT U MMPOCTOC BCIICCTBO.

27
Haxoxnenue B mpupone

73 dusndecKkue U XMMAYECKHE CBOMCTBA
Bosopoa. [Ipumenenne Bogopoaa

29 IIoHsaTHE 0 KHCIIOTaX U COMIAX

30 Crioco0bl TToTy4eHust BOJ0poaa B
nabopaTopuu
[IpaxkTuyeckas padora Ne 4 o reme

31 «ITomxyuyenue u cobupanue BOAOpOJa,
W3YUYECHHUE Er0 CBOMCTB»

32 MonsipHblii 00bEM ra30B. 3aK0OH ABOTAIPO
Brruncnenus 00bEMa, KOJIMUECTBA

33 BEIIIECTBA I'a3a MO €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruncnenus 00bEMOB ra3oB 110

34 YPaBHEHUIO PEAKLIMM HA OCHOBE 3aKOHA
00BEMHBIX OTHOILICHHUH Ta30B

35 dusznyeckue U XUMHUUECKHE CBOMCTBA
BOJIBI

36 CocraB ocHoBanuii. [lonsarue 00

HHAWKaTOpax




Bona kak pactBoputens. HacbliieHHbIE U

37 HEHACBIILIEHHBIE pacTBOPBL. MaccoBas 1015
BEILIECTBA B pacTBOPE
[TpakTrueckas padorta Ne 5 o teme

18 «ITpuroroBieHue pacTBOPOB ¢
onpeaesaéHHON MacCOBOM 10en
PacTBOPEHHOTO BEMIECTBAY»

19 KoHnTtponbnas padota No2 o teme
«Kucnopoa. Bogopon. Boga»

40 Oxcupel: cocTaB, KacCUPUKALINS,
HOMEHKJIaTypa
[TonydyeHue u XuMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

4 OcHoBaHusI: cOCTaB, K1accuukars,
HOMEHKJIaTypa

43 [TonyuyeHne u XMMUYECKHE CBOKCTBA
OCHOBaHMUI

44 Kucnotsl: coctas, knaccuduxars,
HOMEHKJIaTypa

45 [TonyuyeHne u XMMUYECKHE CBOKCTBA

KHCJIOT




Counu (cpenHue): HOMEHKIIATYpa, CIIOCOObI

46
NIOJTyYEHUs, XUMUYECKIE CBOWCTBA
[IpakTuyeckas padora Ne 6. Pemenue

47 AKCIEPUMEHTAJIBHBIX 33124 110 TEME
«OCHOBHBIE KJIaCChl HEOPraHNYECKUX
COCIVIHEHUI»

43 I'enernueckas cBsA3b MEXKIY KilaccaMyu
HEOPraHUYECKUX COCAVNHECHUN

49 O06o0011eHe U cucTeMaTU3alus 3HAaHUN
KonrtponsHas padora Ne3 o reme

50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coeuHeHuin"
[lepBble MOMBITKU KJIACCUPHUKAIIN

51 XUMUYECKUX AIeMEeHTOB. [IoHsATHE O
rpynmnax CXoA4HbIX 3JIEMEHTOB
ITepuognueckuii 3axoH u [lepuoguueckas

52 cUCcTEMa XUMMHUYECKuX 3iaeMmeHToB /1. W.
Menneneena

53 IIepuonsl, rpynisl, NOATPYIIIILI

54 Ctpoenne atomoB. CocTaB aTOMHBIX SITIEP.
H30TO1BI

55 CtpoeHne 3JIEeKTPOHHBIX 000JI0YEK aTOMOB




aneMeHToB [lepuoauyeckoii cuctemsl /1.
H. Meunnenecena

XapakTepucTuKa XMMHUECKOT0 2JIEMEHTa

56 10 ero nojoxxkeHuto B [lepronuueckoi
cucteme /1. 1. Menaeneena
3nauenue [lepuoanueckoro 3akoHa s

57 pa3BuTUA HayKu U npaktuku. . 1.
MenpeneeB — y4€HbIH, MIEATOT U
rpakJIaHUH

53 DJIEKTPOOTPHULIATETLHOCTh AaTOMOB
XUMHUYECKHUX DIIEMEHTOB

59 HMonnas xumuueckas cBSI3b

60 KoBasneHTHas nosisipHasi XuMU4decKas CBsI3b

61 KoBanentnas HenosnsipHasi XuMu4ecKkas
CBSI3b

62 CreneHs OKUCIIEHUS

63 OKHUCIUTEIHLHO-BOCCTAHOBUTEIILHBIE
peakiuu

64 OKHCINTEIN U BOCCTAHOBUTEIH




KoHntponbnas padota Ne4 o teme

65 1
«Ctpoenne aroma. XUMHYECKasi CBS3b)

66 PesepBHbIil ypok. O6001meHIE 1 1
cUCTeMaTU3alus 3HaHuH

67 PesepHblit ypok. O0o01eHue u |
CHCTEMAaTH3alMs 3HAHU N

68 PesepBHbIil ypok. O6001meHIE 1 1

CUCTeMaTU3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




9 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTpoJbHbie
padoThI

IIpakTH4eckn
e padoThI

IlIepnoanueckuit 3akoH. Ilepuonnueckas
cucTeMa XuMH4Yeckux 3jaemenTon . U.
MeHneneeBa

3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
XMMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MIEpUOJ0B

Knaccudukanus u HoMeHKIaTypa
HEOpPraHMYECKUX BEIIECTB

Bunpl XUuMHYECKOU CBSI3U U TUIIEI
KPUCTAJUTMYECKUX PEHIETOK

KonrtponsHas padora Nel no reme
«IToBTOpEHUE U yriayOiieHNe 3HaHU I
OCHOBHBIX Pa3/IeIoB Kypca 8 kiiacca»

Knaccudukanys XuMIYeCKHX PeaKIIHii
M0 Pa3JIMYHBIM IPU3HAKAM

[ToHsTHE O CKOPOCTH XMMUYECKOM
peakuuu. [IoHsATHE O TOMOTE€HHBIX U
TeTepOreHHBIX PEeaKIHIX

[IoHsATHE 0 XMMUYECKOM PaBHOBECHUHU.
DakTOPBI, BIUSIOIIKAE HA CKOPOCTh




XHUMHYECKOM PCaAKIUN U IMOJIOKECHUC
XUMHYCCKOI'0 paBHOBECHUA

OKuCINTEIIFHO-BOCCTAHOBHUTEIIHHEIC

9
peaxkuuu
Teopus dIEKTPONIUTUIECKOU

10 nuccoranui. CUIIbHBIE U clIa0bIe
AIEKTPOJIUTHI

11 HoHHbIE ypaBHEHMS peakui
XUMHYeCKHe CBOMCTBA KUCJIOT U

12 OCHOBaHUH B CBETE MPEACTaBICHUI 00
3JIEKTPOJIUTUYECKON AUCCOLUALINHI
XUMHUYECKHUE CBOUCTBA COJIEH B CBETE

13 NpeCTaBICHUN 00 SJIEKTPOTUTHYECKON
IUCCOLIUAINU

14 [TonsaTue o runponuse conen

15 O00011IeHIE U CUCTEMATU3AIUS 3HAHUN

16 [TpakTuueckas padota Ne 1. «Pemenue
AKCIIEPUMEHTAIBHBIX 3a/1a4»
Kontponbnas padota No2 o teme

17 «DIEKTPOJIUTHYECKAS] TUCCOIUALIHS.

XUMHUECKUE PEaKIH B PACTBOPAX»




18

OO61as xapakTepuCcTUKa rajJoreHoB.
XUMUYECKUE CBOMCTBA HA MPUMEPE
XJiopa

19

XnopoBogopoa. ComnsiHast KUCIIOTa,
XUMUYECKHE CBOWCTBA, MOJTyYCHHUE,
MpUMEHEHNE

20

[IpaxTuyeckas padota Ne 2 o reme
«lTosyueHue COIAHON KUCIIOTHI,
M3YUYCHUE €€ CBOMCTBY»

21

Boruncnenus mo ypaBHEHUSIM
XUMHUYECKHX PEAKIINiA, €CTH OJNH U3
pEareHToB JaH B U30BITKE

22

OO01as XxapakTepUCTHKA 3JIEMEHTOB
VIA-rpynmst

23

AnnotponHbie MOAUGUKAIIUN CEPBHI.
Haxoxnenue cepbl U €€ COeTMHEHU B
npupoae. XuMHUYECKHUE CBOMCTBA CEPbI

24

CepoBonopo, cTpoeHue, PU3NIECKHUE U
XUMHUYECKUE CBOMCTBA

25

Oxcuppl cepsl. CepHast KMCIIOTa,
¢u3nueckrue 1 XMMUYECKHE CBOMCTBA,
NpUMEHEHUE

26

XUMHYECKUE peaKini, JeKallre B
OCHOBE IIPOMBIIIIEHHOTO CrI0c00a
MOJTyYEHUS] CEPHOM KUCIIOTHI.
XUMHUECKOE 3arpsi3HEHUE OKPYIKaIOIIEH




Cpe€abl COCAMHECHUAMU CCPBI

27

Brruncienue MaccoBOM OJIU BRIXOAa
MPOIyKTa PEAKIINH

28

OO01as xapakTepuCTHKa 3JIEMEHTOB VA-
rpynnsl. A30T, pacCipOCTpaHEHHE B
npupoze, GU3nIecKue 1 XUMHYECKHIE
CBONCTBA

29

AMMHaK, ero Gpu3n4YecKue 1 XUMHYECKHE
CBOMCTBA, [TOJIyYEHUE U IIPUMECHEHUE

30

[TpakTuueckas padota Ne 3 o teme
«IlonyyeHne aMMuaka, U3y4eHue ero
CBOMCTB»

31

A3oTHas KucioTa, e€ Gu3ndecKue u
XUMHUYECKUE CBOMCTBA

32

Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHUS B KAUECTBE MUHEPAIBHBIX
ynoOpeHuit. XuMuuecKkoe 3arps3HeHNe
OKPYKaroIIEeH Cpeabl COETUHEHUSIMU
azora

33

®docdop. Oxcua pochopa (V) u
dbocdopnas kuciora, puzndeckKue u
XUMHUYECKHE CBOWCTBA, IMOJTyUYeHHUE

34

Hcnonp3oBanue pocharoB B kauecTBe
MUHEpaIbHBIX yI00pEeHHH. 3arps3HeHne
MIPUPOHOM cpenbl pochaTamu




35

VYrnepon, pacupocTpaHeHue B IPUPO/IE,
¢u3nueckre 1 XMMUYECKHE CBOICTBA

36

Oxcuzpl yraepona, ux Gu3nueckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTHYECKUE
po0JIeMbl, CBI3aHHBIE C OKCUIOM
yraepoza (IV)

37

VYroipHasa KUCiIoTa U €€ coJIu

38

[TpakTuueckas padota Ne 4 o Teme
"[Tomy4yeHue yriieKucioro rasa.
KauecTBeHHas peakuus Ha KapOoHAT-

n

HOH

39

[TepBoHayanbHbIe MOHATHS 00
OpraHMYECKUX BEIIECTBAX KaK O
COEIMHEHUSIX yTaepoaa

40

Kpemuuii u ero coeauHeHust

41

[IpakTuyeckas padora Ne 5. Pemenue
JKCIIEPUMEHTAJIBHBIX 3374 10 TEME
«BaxHenmme HeMeTauIbl U UX
COCIVIHEHUS

42

Kontponbnas padota Ne3 no teme
«Bakueniye HeMeTaJLUIbl U UX
COEIUHEHU

43

OO61mas xapakTepuCcTHKa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.




Meraymnyeckas CBsI3b U MeTauInyecKas
KpucTayunaeckas pemérka. dusndeckue
CBOMCTBAa METAJLIIOB

XUMHYECKHUE CBOUCTBA METAJIJIOB.

44 DJIEKTPOXUMHUYECKUH P HATPSIKEHUI
METAJLIIOB
O61u1me cnocoObl MOMyYeHHUs METAILIOB.

45 Crnassl. Berarcnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIINiA, €CTH OJNH U3
peareHTOB COJIEPKUT MPUMECH

46 [ToHsTHE O KOPPO3UU METAIIIIOB

47 IllenouHbIe METAJIIEI

48 OKCHUIBI M TUAPOKCUBI HATPUS U KaJIUs

49 [Ienouno3eMeIbHbBIE METAIbI —
KaJLIUNA 1 MarHui

50 Bakueime coeTuHEHUA KaIbIU

51 O0001Ienre U cucTEMaTH3aINs 3HAHUHI

5 JKEcTKOCTh BOIBI U CIIOCOOBI €€

YCTpaHECHUS




[TpakTuueckas padorta Ne 6 o Teme

53 "YKECTKOCTL BOABI 1 METOIEI €6
ycTpaHeHus"

54 AmroMuHHI

55 AmpoTepHbIe CBOICTBA OKCHJIA U
THIPOKCH]IA

56 Keneso
OKcubl, THIPOKCUIBI U COJTH JKeJie3a

57
(IT) u xxene3a (III)

58 O0001IeHrEe U CUCTEMATU3ALNS 3HAHUI
[Tpaktuueckas padota Ne 7. Pemenne

59 AKCTICPUMEHTAIIBHBIX 3a71a4 110 TEME
«Baxxneinne MeTallIbBI M UX
COEIMHEHUSY
Brruucienus mo ypaBHEHUSIM
XUMUYECKHUX PEaKIUi, €CIM OJIUH U3

60 peareHTOB JIaH B U30BITKE WIIH COJCPIKUT
npuMecH. BerauciaeHnust MaccoBOM 10U
BBIXO/Ia TIPOYKTa PEaKIIUN

61 O0001Ienre U cUCTEMaTH3AINs 3HAHUHI
KonrtponsHas padora Ne4 o reme

62 «BaxkHenme MeTalibl U UX

COCAUHCHUA»




BemectBa u Marepualibl B IOBCEAHEBHOM

63 1
JKU3HU YETIOBEKa

64 XUMUYECKOE 3arpsi3HEHUE OKPY KaroIen |
Cpelibl

65 Ponb xuMuu B pelieHIH SKOJTOTHUECKUX |
npobiem

66 PesepBHbIil ypok. O6001IeHIE 1 1
cUCTeMaTU3alus 3HaHuH

67 PesepHblit ypok. O6o01eHne u |
CHUCTeMaTU3alus 3HaHUI

68 PesepBHbIil ypok. O6001IeHIE 1 1

cUCTeMaTU3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Pymsutuc I'.E. Xumus: 8 ki1.: yue0. 11st o01ieoopa3onar.
Yupexaenuit / I'.E. Pymzutuc, ®.I'. ®enpaman. — M.: [Ipocsemienue.
2. Pymwutuc I'.E. Xumus: 9 xi.: yue6. nis o0mieodpasosar.
VYupexnenuit / I'.E. Pymsutuc, @.I'. ®enpaman. — M.: [IpocBemenue.

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Pymsutuc I'.E. Xumus: 8 ki1.: yaeb. 115 o01ieoopa3oBar.
Yupexnenuit / I'.E. Pymsutuc, @.I'. ®enpaman. — M.: [IpocBemenue.
2. Pymsutuc I'.E. Xumus: 9 xi.: yue6. nis oOmieoOpasoBar.
Yupexnenuit / I'.E. Pymsutuc, @.I'. ®enpaman. — M.: [Ipocsemenue.

3. I'apa H.H. Xumus: 3agaqnuk ¢ «mmomomHaukomy: 8-9 kimaccer / H.H.
I'apa. — M.: IIpocsemenue.
4. ["apa H.H. Xumus. Paboune nmporpammel. [Ipeamernas aunus

yueOHukoB ['.E. Pymsutuca, ®@.I'. ®enpamana. 8-9 kinaccel/ H.H. I'apa. — M.:
[Ipoceenienue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NUHTEPHET

http://him.1september.ru EanHasa konnekuusa LOP: MNpeaMeTHas Konnekumns
«Xnmma»

http://school-collection.edu.ru/collection/chemistry EcTecTBEHHO-Hay4Hble

aKCNnepuMeHTbl: XuMnsa. Konnekumsa Poccmnckoro obuweobpasoBaTesibHOro

nopTana



http://experiment.edu.ru ANMXNUMUK: canT J1.10. Annkbeposon

http://www alhimik.ru Bcepoccuinckasa onnMnmaga WKOSbHUKOB NO XMMUN
http://chem.rusolymp.ru OpraHnyeckast XmuMns: 3NeKTPOHHbIN Y4EebHUK Ans
cpeaHen LWKOosbI

http://www.chemistry.ssu.samara.ru OCHOBbl XUMUN: SNEKTPOHHbIN

yuyebHuK






		2023-09-21T10:44:25+0500
	Анисимов Александр Иванович




