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HOACHUTEJIBHAS 3AIIUCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOECHHUS OCHOBHOMU
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus, NPeICTaBIECHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe (enepanbHON padoyeil Mporpammel
BOCIIUTAHUS U C YYETOM KOHIICTIIIMH MPEIoaBaHusl y4eOHOro npeamMera «XuMus»
B 00pa3oBaTenbHbIX opranuzanusax Poccuiickont denepanuu.

[Iporpamma mo xumuu Aa€T MpeACTaBICHUE O IENsAX, OO0IIell cTpareruu
oOy4yeHUs, BOCHUTAHUS W PaA3BUTUS OOYYAIOIIMXCS CPEACTBaMH y4eOHOrO
npenMera, yCTaHABJIUBAET o0s3aTeNIbHOE peIMETHOE coJiepKaHue,
npenycMaTpuBaeT paclpeelieHue €ero Mo KilaccaM M CTPYKTypUpOBaHHUE TIO
pazielraM W TeMaM TMPOrpaMMbl MO XUMHH, ONPEACISIET KOJIUYECTBEHHbIC U
KaueCTBEHHBIE XapaKTEPUCTUKHU CoJIepKaHusl, PEKOMEHIYEeMYIO
MOCJICIOBATENIbHOCTh ~ M3YYEHUS] XUMHH C Y4ETOM  MEXKIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM  Y4eOHOro Tpoliecca, BO3PACTHBIX
0COOEHHOCTEW O00y4arolmuxcsi, OIpeAessieT BO3MOXXHOCTH NpeaMera  JUis
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa30oBaTEIbHOM
nmporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakKe TpeOOBaHUM K
pe3yibTataM 00y4YeHUs XMMUHU Ha YPOBHE IIeJIel U3YUeHUs MpeIMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEILHOCTH O0O0YyYalolerocs I0 OCBOEHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHWE XUMHH CIYXHUT OCHOBOM [JIi (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpejCTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (GopMUpPYEMble XUMHEH MPEACTABICHUS O B3aMMOIPEBPALICHUSX
HHEPrurd M 00 SBOJIIONUHU BEIIECTB B MPHUPOJE, O MYTAX pEHIeHUs TiI00ambHBIX
npoOjieM yCTOMYMBOTO PA3BHTHS YEJIIOBEUYECTBA — CHIPHEBOM, IHEPTreTHUECKOM,
MUIIEBOM U SKOJOTUYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHECHHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM  JUII  CaMOpPa3BUTUS U
dbopMupoBaHUS KyIbTYphl TUYHOCTH, €€ 001Iel U (PYHKIIMOHATBFHON TPAMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHPOBAHME MBIIIJICHUS M TBOPYECKUX CIIOCOOHOCTEM
oOydJarommXxcs, HABBIKOB HX CaMOCTOSTENBHOW  y4eOHOW JIESITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIENOBATENIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM XKM3HU, TaK U B TPO(DECCHOHATLHOM IeITeTbHOCTH;

3HAKOMHUT CO CHEIU(PUKONW HAYYHOTO MBIIUICHUS, 3aKIaJblBa€T OCHOBBI
LIETTIOCTHOTO B3IJIsS1a HA €IMHCTBO MPUPOABI U YEJIOBEKA, SBIISIETCS. OTBETCTBEHHBIM
ATanoM B JOPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0yYarOIIUXCS;

CrocoOCTByeT (POPMUPOBAHUIO IICHHOCTHOT'O OTHOIICHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHUAM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE
oOpa3oBaHre 00YyJarOIINXCS.

JlaHHbIE HampaBlieHHs] B OOYYEHUM XHUMHHU OOECHEUYMBAIOTCS crHelupUuKoin
coJiepKaHusl y4eOHOTO MpeaMeTa, KOTOPBIN SIBISIETCS MeJarorniecku



aJanTUPOBAaHHBIM OTpakeHUEeM 0a30BOM HAyKH XMMHUH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOUIMMUCS CUCTEMBI MEPBOHAYANIBHBIX MOHSITUN XUMHH, OCHOB
HEOPraHUYECKOM XUMHM M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHATUH
OPraHUYECKON XUMMUHU.

CrpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUU C(HOpPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 Toaxoaa K €€ u3ydeHuto. CoaepkaHue CKIIAJbIBACTCS W3 CUCTEMBI
MOHATUM O XUMHUYECKOM JIEMEHTE M BEIIECTBE U CUCTEMBbI MOHATUNA O XUMHUUYECKOU
peakiuu. OO0e 95TU CHUCTEMBI CTPYKTYPHO OpraHHU30BaHbl [0 NPUHIUIY
MOCJIEIOBATEIILHOTO PAa3BUTUA 3HAHUN HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUM
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KAaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— Ilepuoanueckoro 3akona /Jl. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YY€HHUS O CTPOCHUHU aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUNW 00 JJICKTPOJIMTHYECKONW JHUCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE OJMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEAOBATEILHO OT OJTHOTO
YPOBHS K JPYroMy, BBIMOJHAS (PYHKIIMU OOBSICHEHUS W MPOTHO3ZUPOBAHUS
CBOWCTB, CTPOEHHS M BO3MOKHOCTEH MPAKTUUYECKOIO0 MPUMEHEHHUS U TOJYyUYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl MO XHUMHHU  CIIOCOOCTBYET  (OPMHUPOBAHUIO
MPEJCTABICHUS O XMMUUYECKON COCTABISIONICH HAYyYHOW KapTHUHBI MUpPA B JIOTHKE
€€ CHCTEeMHOW MpHUPOAbI, IEHHOCTHOTO OTHOIICHHUS K HAyYHOMY 3HAHUIO H
METOJlaM IO3HaHWS B Hayke. M3ydeHHEe XUMHHU MOPOUCXOAUT C TPHUBICYCHUEM
3HAHUW W3 paHee H3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKPYKAIOIIUNH MUDPY»,
«bwuonorus. 5-7 xknacce» u «®usmnka. 7 Kiacey.

[Ipy wu3yyeHUH XUMHHM TPOUCXOAUT (OPMUPOBAHHWE 3HAHUW OCHOB
XUMUYECKOW HAyKH KakK 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHHUS, MPAKTUYCCKOU
NEeSITeIbHOCTA YEJIOBEKa W KaK OJHOrO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.
3amaya y4eOHOTO mMpeaMeTa COCTOMT B (OPMHPOBAHUU CHUCTEMBl XUMHUYECKHUX
3HAHUN — BaKHEHUITUX (PaKTOB, MOHATHHA, 3aKOHOB M TEOPETUICCKHUX TOJIOKEHUM,
JOCTYITHBIX O00OOIIEHNH MHMPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKH, B
NPUOOIICHNH K HAyYHBIM MeETOJaM IIO3HAHMS TMPHU HW3YYCHUH BEIIECTB U
XUMHUYECKUX PEaKIHi, B HOPMHUPOBAHUM M PA3BUTHH MTO3HABATEIBHBIX YMCHUN H
WX TPHUMEHEHHH B Yy4eOHO-TIO3HABATSILHON M yd4eOHO-HCCICAOBATEIBLCKOM
JeSATeIbHOCTH, OCBOCHUHW TpaBui O€30MacHOTO OOpalleHHs C BEIIECTBAMHU B
MOBCEAHEBHOM JKU3HH.

[Ipy M3ydyeHMH XUMHHM Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHUS BaXKHOEC
3HAYCHHUE TTPUOOPETN TaKKE IEJIH, KaK:



— (OpMHpOBAaHUME MHTEJUIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHITHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHC K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJICHHOCTh OOYy4YeHMS] HA  CHUCTEMAaTHYECKOE MpUOOILEeHUE
oOydJarommxcs K CaMOCTOSATEIbHOM IO3HABATENIbHON NESITEbHOCTH, HAaYYHBIM
METO/aM TMO3HaHUs, (HOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU,

— o0ecrneueHne yciaoBUM, CIOCOOCTBYIONIUX MPUOOPETECHUIO 00YUYaAIOIIUMUCS
OMbITa Pa3HOOOPA3HON NEATENLHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIETEHILMI), UMEIOIHUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3TUYHbBIX BUAOB JI€ITEIbHOCTH;

— (dopmupoBaHue o0mer (GYHKIMOHATBHOM  MECTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE YMEHUH OOBSICHATH M OLEHUBATH SIBJICHUS
OKpPYXAaIOIEr0 MHpA, WCIOJIb3Ysl 3HAHUSA M OIBIT, MOJyYEHHbIE MPHU H3YyUYEHUU
XUMHH, TPUMEHATh HMX TpPH PEHICHUH NPOoOJIeM B TOBCEIHEBHOW MKU3HU W
TPYAOBOM JEATEIBbHOCTH;

— ¢opMmupoBaHHE Yy OOy4YalOMIMXCA TYMAHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS LEHHOCTH XUMHUYECKUX 3HAHUM Ui BBIPAaOOTKHM SKOJOTUYECKU
1IeJIeCO00pa3HOro TMOBEJEHUSI B OBITY M TPYIOBOM JESITENIBHOCTH B IENSIX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPY>KAIOIIEH MPUPOTHOMN CPEJIbl;

—pa3BUTHE MOTHBALlUU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJO H
CaMOBOCIIMTAaHMIO HAa OCHOBE YCBOEHHUs OOIICYETIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(dHIIS W HAIpPaBICHHOCTH AaJbHEUIIETO
oOy4eHUsl.

OO0miee YMCIO 4YacoB, OTBENEHHBIX JUIsI M3YyYECHHUS XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHusi, cocTarisieT 136 yacos: B 8 kitacce — 68 yacos (2
yaca B HeJenmo), B 9 kimacce — 68 vacos (2 yaca B Heeio).



COIAEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHayaibHbIe XUMUYECKHE MOHATHSA

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. du3nyeckue CBOWCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemiecTB. [loHsiTe 0 MeToAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Crnioco0sI pa3eneHus cMecei.

ATOMBI W MOJNEKYJbl. XHUMHUYECKUE dIEeMEHTbl. CHUMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xumuueckass ¢opmyna. BalleHTHOCTP aTOMOB XHUMHUYECKHX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTEIbHAs aTOMHas Macca.
OtHOocHuTENbHAS MOJEKYJIsIpHAsg Macca. MaccoBas J10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuectBo BemectBa. Mosib. MonsipHas Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHUI[ BemecTBa. Pacuérel mo d¢opmynam
XUMHUYECKUX COCTMHEHMUIA.

Du3NYECKUe U XUMUYECKUE SIBIICHUS. XUMUUYECKasi peakiusi U €€ MpU3HaKHU.
3aKOH COXpaHEHHsSI MAacChl BEIIECTB. XHUMHUYeckue ypaBHeHUs. Kiaccuduxaius
XUMUYECKUX peakIuii (COeAMHEHNs, Pa3JIOKEHUs, 3aMEIICHHS, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpanieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHUEM, U3yUYEHHUE M OIHMCAHHE
¢uznueckux CBOMCTB 00pa3lOB HEOPraHMYECKUX BEIIECTB, HabIto/IeHne
¢usnueckux (TUIaBI€HHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KHCJIOTOMN) SIBICHUM, HAOII0IeHUE U
ONMMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKUX peakuui (pas3iioKEeHHE caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapusi, pa3ioKeHHUe THUAPOKCHIA
menu (II) mpu HarpeBaHuU, B3aUMOJICHCTBHUE Keje3a ¢ pactBopoM coiu menu (II),
M3y4eHHE CIMOCOOOB pas3JeieHHs] CMECei: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHILIISAIMSA, XpoMaTorpadusi, MpOBEJCHUE OUYNCTKH TTOBAPEHHON
coimv, HaOJIOJEHWE W  ONUCAaHWE  Pe3yJIbTaTOB  MPOBEACHHUS  OINBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsT MACChl, CO3JAHUE MOJEJIEH MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech ra3zo. CoctaB Bo3ayxa. Kuciopoa — 3ieMeHT U mpocToe
BemlecTBo. HaxoxkaeHue Kuciopona B MNpupojae, (PU3MUECKUe U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxkcuabl. Ilpumenenune kuciaopona. CrnocoOsbl
MOJIYYCHHsI KUCTIopoAa B JabopaTopuu © MPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopozaa B mpupoae. O30H — autoTporHass MOAU(PUKAIIHAS KUCIOPOIa.

TemoBoil >P(HEeKT XUMHUYECKOW peakluHh, TEPMOXUMUYECKUE YpaBHEHMS,
9K30- W DSHJAOTEPMUYECKHE pEaKUUU. TOIUIMBO: Yrojib W METaH. 3arps3HEHUe
BO3/1yXa, yCUIICHHE TapHUKOBOTrO 3 (deKTa, pa3pylieHue 030HOBOTO CIIOsI.



Bopopon — asmeMeHnT M mpocrtoe BewecTBOo. Haxoxaenue Bomopoaa B
npupojsie, (Quznueckue U XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucnotsl u comnm.

Momnsipabiil 005EM ra3oB. PacuéTbl Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOAbl. Boma kak pactBoputelb. PacTBOpHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacCTBOPBL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jis1 BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupoie U B KU3HU 4enoBeKka. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HEHUE NPUPOIHBIX BOJI. OXpaHa U OUMCTKA TPUPOJAHBIX BOJ.

Knaccuduxanus nHeopranmdeckux coenuHeHuid. Oxcuabl. Knaccudukarus
OKCUJOB:  cosieoOpasytonie  (OCHOBHBIE,  KHUCIOTHbIE, aM{QpOTEepHBIE) U
HecoseoOpasyromue. Homenknatypa okcuaoB. dusmueckue M XUMHUYECKHE
CBOMCTBa OKCUIOB. [loyueHrne okCuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHUM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusi. HomeHkiatypa ocHoBaHuil. dusznueckne U XUMHUYECKHUE CBOMCTBA
ocHoBaHuH. [lomyyeHne ocHOBaHUM.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucinor. ®Ousudeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psin aktuBHocTH MmertamnoB H. H. beketona.
ITony4yenue Kucior.

Conu. Homenkiarypa cosieil. @uznuecknue U XMMUUYECKHUE CBOMCTBA COJICH.
[Tomyuenue coient.

['eHeTnueckas CBsI3b MEXIY KJIACCAMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEIECICHHUE COAEPkKAHUS KUCIOPOAa B BO3IyXE, IIOIYyUYCHHE,
coOupaHue, pacno3HaBaHWE M U3Y4YEHHE CBOWCTB KHUCJIOpOJAa, HabIto/IeHne
B3aMMOJICMCTBUSL BELIECTB C KHUCJIOPOJAOM M YCJIOBUS BO3HUKHOBEHUS U
NpeKpaiieHus ropeHus (moxapa), O3HAKOMJIEHHE C oOpas3llaMh OKCHIOB H
OMKMCAaHWE WX CBOMCTB, TMOJyueHHE, COOMpaHue, pPACIO3HABAHUE M H3YyUYCHUE
CBOWCTB BOAOpoJa (ropeHue), B3aumozencTBue Bojoposaa ¢ okcuaoMm menu (II)
(BO3MOKHO HCIOJIb30BAHUE BUICOMATEPUAJIOB), HAOIIOACHHE OOPa3IOB BEIIECTB
KOJIM4ecTBOM 1 MOJb, HCCIENOBaHHE OCOOEHHOCTEHW pPAacCTBOPEHHUS BEIIECTBC
pPa3IMYHOM PaCTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEILIECTBA, B3aUMOJECHCTBUE BOABI C METAJIIAMHU
(HatpueM ©  KaiblueM) (BO3MOXHO  HCIIOJIb30BAHUE  BHUAEOMATEPHAJIOB),
UCCJIeIOBaHNE OO0pa3lloB HEOPraHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJIOICHHE M3MEHEHUS OKPACKH MHAMKATOPOB B PACTBOPAX KHUCIOT M IICIOYECH,
u3ydeHrne B3amMmojerictBus okcuma Memu (I1) ¢ pacTBopoM CepHOUM KHCIIOTHI,
KUCJIOT C METAJUIaMH, PEaKUWid HEWTpaln3alHuM, IOJYYCHUE HEpPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METAJUIA JIPYTMM M3 PacTBOpPA COJM, PELICHUE
JKCIIEPUMEHTAJIBHBIX 3a/a4d 10 Teme «BaxHeumue Kiacchl HEOPraHUYECKUX
COCIMHEHUI.



HHepuoagnyecknin 3axkoH u Ilepuoaumyeckas cucreMa XUMHYECKHX
iaemenToB JI. W. MenaesneeBa. CtpoeHue aroMoB. XHMHYECKasi CBSf3b.
OKHuCIUTEBHO-BOCCTAHOBUTE/IbHBIE PeaKIUU

[lepBble TOMBITKK KiIacCU(PUKAIIMM XUMHUYECKUX dJeMeHToB. [loHsTHe o
IPYIINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE U IEJIOYHO3EMEIIbHbIE METAJLIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOPbIE 00pa3yloT aM(OTEPHBIE OKCHJIbI
Y TUJIPOKCUIBI.

ITepnonnueckuit 3akoH. Ileproanueckas cucreMa XUMHYECKUX 3JIEMEHTOB /1.
N.  MenneneeBa.  KopoTkonmepuoanas W JJIMHHONEpUOAHAS  (QOPMBI
Ilepuonnueckon cucrembl xuMudeckux aneMeHToB [l. 1. Menaeneesa. Ilepnoabl
U rpynmnbl. PU3MYECKUA CMBICI MOPAJKOBOIO HOMEpa, HOMEPOB Iepuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oronbl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX  00o0yiouek aTtomMoB TepBbIXx 20 XUMHYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremnl JI. M. MengeneeBa. XapakTepUCTUKAa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIoKeHUIo B [lepuoanueckon cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METALTUYECKUX U HEMETANTMUYECKUX CBOMCTB IO TPyMIaM U MEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepnoan4ecKoil CUCTEMbI XUMUYECKHUX
BJIEMEHTOB JUIA pa3BUTUA Hayku W npaktuku. [[. . MenaeneeB — yd€HbIN H
rpaXkJaHUH.

Xumuueckass cBs3b. KoBasieHTHass (MOJsipHAs M HEMOJSpHasi) CBSI3b.
DIEeKTPOOTPUIATENBHOCTh XUMUYECKHUX 371€EMEHTOB. VIOHHAsI CBS3b.

Crenenp oxucneHusa. OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKILUU.
[Iporiecchl OKucCAEHU U BOCCTAaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4eHHe OoO0pa3loB BEHIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
TUAPOKCHIA LIMHKA C PACTBOPAaMHM KHUCJIOT M WIEJI0YEM, IPOBEJCHUE OIBITOB,
WUIIOCTPUPYIOIMX ~ [PUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKLUN
(ropeHue, peakiuy pas3ioKeHus, COCTUHCHMUS).

Mexcnpeomemmunie ceasu

Peanuzanmst MeXNpeaMETHBIX CBs3€H MpU W3YYCHHMHM XUMHUHU B 8 Kiacce
OCYIIECTBIISIETCSI Yepe3 HCIOJIb30BaHHE KaK OOIIMX eCTeCTBEHHO--HAyYHBIX
MOHATUM, TaK U MOHATHUM, SBJISIOIIUXCS CUCTEMHBIMU Ul OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmme ecTecCTBEHHO-HAYYHBIE MOHSATHS: HAYYHBINH (akT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJIW3, CHUHTE3, KiIacCuPUKausi, TMEePUOANIHOCTh, HAOIIOACHUE,
JKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

du3nka: MaTepusi, aToOM, OJIEKTPOH, MNPOTOH, HEWUTPOH, HOH, HYKIH],
M30TOMNbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJEKTPUYECKUN 3apsil, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (PU3MYECKUE BEIMYUHBI, €IUHUIIBI
U3MEpPEHUs, KOCMOC, IUTAaHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocuntes, npixanue, onocdepa.



I'eorpadus: artmocdepa, ruapochepa, MuHepanbl, TOpPHbIE TMOPOIbI,
ITOJIE3HBIE NCKOMAEMBIE, TOIUINBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 xXUMHYeCKas peaKkuus

ITepnonnueckuil 3akoH. Ilepuoauueckas cUCTEMa XUMUYECKUX JIEMEHTOB /J1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHWHU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX NEPUONOB, Kajus, KalblUusi M UX
COCOMHEHUN B COOTBETCTBUM C IIOJIOKEHHMEM 3JIEMEHTOB B Ilepuomnueckoi
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHJIBI XUMHUYECKOW CBSA3M. THUIBI KPUCTAJUNIMUECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKUA U
BUJIa XUMUYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K PAa3JIMYHBIM KJaccaM HEOPraHU4eCKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPIaHUYECKHUX BEIIECTB.

Knaccudukanuys XuMUYecKUX peakluuid Mo pa3IudHbIM MpU3HaKaM (1o YUCity
U COCTaBy YYaCTBYIOLIMX B pEAKIMH BEIIECTB, MO TEIUIOBOMY 3(ddexTy, 1o
U3MEHEHMIO CTETICHEW OKMCJICHUS XMMHUYECKHX AJIEMEHTOB, 0 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTtopa). DK30- U 3HIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHYECKUE
YpaBHEHHUS.

[lonatue o ckopoctu xumudeckoi peakuuu. IloHstue 06 oOpaTUMbIX H
HEOOPAaTUMBIX XUMHUYECKHX peakuusXx. [IoHATHE O FTOMOT€HHBIX M I'€T€POr€HHBIX
peakiuax. llonstue o xaranuse. Ilonsatue o xumMmuueckom paBHOBeCcUU. PaKTOPHI,
BIUAIOIIME HA CKOPOCTh XUMHMYECKOM pEaKUUU U IIOJ0XKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCITUTETHPHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  AJIEKTPOHHBIM  OajaHC
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaxkuuu. CocraBnieHue YpaBHEHU

OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIUl C HCHOJb30BAHUEM  METOJIA
AJICKTPOHHOTO OanaHca.

Teopust NEKTPOIUTHUECKON JUCCOUUALNN. DIEKTPOIUTHI U HEANEKTPOIIUTHI.
Kartnonsl, annonel. MexaHu3M JHCCOLMALMM BEUIECTB C PA3JIMYHBIMU BUIAMU
xuMudeckon cBszu. Crenenp nuccoruanui. CUIbHBIC U CIa0ble AIEKTPOIHTHI.

Peakiiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHa,
MOJIHBIE M COKpall€éHHblE HWOHHBIE YpaBHEHUs peakiuil. CBOICTBa KHUCIIOT,
OCHOBaHMW U CcoOJed B CBETE€ MPEACTaBICHUA 00  BIEKTPOIUTUYECKOU
nucconnanuu. KauecTBeHHbIE peakiiuy Ha UOHBL. [loHATHE O rHapOIHU3€e CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMH KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAIJIOB U HeMeTaioB (Tpadura W amMasa), CIOKHBIX BEIECTB
(xmopua HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JICUCTBUS PA3NHYHBIX (PAKTOPOB, HCCIAEAOBAHHE DIECKTPOMPOBOIHOCTU
pacTBOpPOB BEHIECTB, IMpOLECcCa AUCCOUMUAIMU KHCIOT, WIEJI0YEH U COJNeH
(BO3MOYKHO MCIIOJIB30BaHUE BHUJIEO MAaTE€pUANIOB), MPOBEJACHUE OIMBITOB,



WUTIOCTPUPYIONIUX ~ MPU3HAKM  TMPOTEKAaHUS  pEakiuil  HOHHOro  OOMEHa
(oOpazoBaHue ocanaka, BbIJACICHHME Tra3za, oOpa3oBaHUE BOJIbI), OIMBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPHl  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX  pPEaKIUM
(ropeHue, peakiuu pa3ioKeHUsl, COCUHEHMs), PaClO3HABAHUE HEOPTraHHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, PpEIICHHE
AKCTIEPUMEHTATBHBIX 3a]1a4.

HeMeTanibl U MX coeTMHEHUSA

OO6mass xapaktepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (PU3MUECKHUe CBOMCTBA MPOCTHIX
BEIIECTB — TajOrTeHOB. XHMMHUYECKHE CBOWCTBA Ha TMpUMEpe  XJopa
(B3auMozeiicTBUE C MeTalllaM{, HEMeTaJulaMH, MIeno4YamMu). XJI0pOBOAOPO/I.
ConsiHasi KUCIIOTa, XMMHUYECKHE CBOMCTBa, MOJydeHUE, NMpuMeHeHue. JleicTBue
XJIoOpa ¥ XJIOPOBOAOpOJAa Ha OpPraHU3M YelioBeKa. BakHeiime XJIOpUIbI U UX
HAXOXJICHUE B IPUPO/IC.

O6mas xapaktepucTuka 31eMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTENeHH OKHcieHus. CTpoeHue W (U3MYECKHE CBOMCTBA
MPOCTHIX BEIIECTB — KUCJIOPOAA U CePhl. AJIJIOTPOIHBIE MOAU(PHUKAIIUN KUCIOPOIa
u cepbl. XumMuueckue cBoiicTBa cepbl. CepoBOoAopos, cTpoeHUe, (PU3HMYECKUE U
XUMUYecKre cBoMcTBa. OKCHABI Cepbl KaK MPEJACTABUTEIHM KUCIOTHBIX OKCHJIOB.
CepHast xuciora, (uU3MYECKHMe MW XUMHUYECKHE CBOMCTBa (0OIIME  Kak
NpeCTaBUTENsT Kjacca KHUCIOT U crneruduyeckue). XUMHUYECKHE PpEeaKIHH,
JeXKallue B OCHOBE IPOMBIIUICHHOTO Ccrnoco0a TMONyYeHUs CEPHOUM KHCIIOTHI.
[Tpumenenue cepHoit kucaoThl. Colli CEpHOM KUCIOTHI, KAUECTBEHHAs PEAKIUs Ha
cynbdar-uoH. HaxoxjaeHnue cepbl U €€ COEIUHEHUN B MpHUpoAe. XHUMHUECKOE
3arpsi3HEHHE OKPYKAIoIIeW cpeipl COSAMHEHUSIMU Cepbl (KUCIOTHBIE HOXKIH,
3arpsi3HEHHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAILCHHUS.

OO6miast xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIC CTETNEHH OKHUCIEHHUs. A30T, PacHpOCTpaHEHHUE B MPHUPO/IE,
dusznueckre u XuMu4Yeckue cBoiicTBa. KpyroBopot azora B npupoje. AMMHUaK, ero
dusznueckre u XUMUYECKUE CBOWMCTBA, NoJyuyeHrue u npuMeHeHune. Conu aMMOHUS,
X QU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THAsl KHUCJIOTa, €€ ModydeHue, (pu3ndecKkue M XUMUYECKHE
cBOiicTBa (0OmME Kak TPEACTAaBUTENS Kiacca KHCIOT U crenuduueckue).
Hcnonp3oBaHue HUTPATOB U COJIEM aMMOHHUSI B KAauyeCTBE MHUHEPAJIbHBIX
ynoOpeHnii. XuMHUYECKOE 3arps3HeHUE OKPYKAIOIIEeH Cpelbl COSTUHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIHW, 3arps3HEHUE BO3[AyXa, MOuYBBl W BOm0EMOB). Docdop,
aioTponHeie Moaudukanmuu (ochopa, GuznUeckne W XUMHYECKHE CBOWCTBA.
Oxkcua docdopa (V) u pochopHas kuciaora, GpU3NISCKHE U XUMUICCKHE CBOMCTBA,
nonyuenue. Mcnons3zoBanue pocdaroB B kauecTBe MUHEPATHHBIX yIOOPECHHUIA.

O6mrast xapaktepuctuka ameMeHToB [VA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHblE  CTENEHU  OKHUCIECHHUS.  YTIJEepoJd,  aIOTPOIHbIE
Moau(dUKalUM, paclpoCTpaHEHHE B TMpUpOJE, (PU3MUYECKUE U XUMHUYECKHE
cBoicTBa. Aacopouusi. Kpyrosopot yriepoaa B npupozae. OKcuabl yriepojaa, ux



¢usnyeckne W XMMUYECKHE CBOWCTBA, JCHCTBHE HA JKUBbIE OPTaHHU3MBI,
MOJTyYeHUE W TMPUMEHEHHE. JKOJOTHYECKHE IMPOOJIEeMBI, CBSI3aHHBIE C OKCHIIOM
yraepona (IV), rumore3a mIo0aqbHOrO TOTEIUICHUS KJIMMaTta, HapHUKOBBIM
s dekrt. YronpHas KuUcCaoTa U €€ coiM, X GU3NYeCKue U XUMHUYECKHUE CBOMCTBA,
nojlyueHWe W mnpuMeHeHHe. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH M CEIBCKOM
XO35MCTBE.

[lepBoHaYanbHBIE MOHATHS 00 OPTAHMYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUICH, alleTHIICH, dTaHOJ, TIMIEPHH, YKCYCHAs KUCIIOTA).
[lpuponHble HMCTOYHUKH YTIIEBOJAOPOAOB (Yyroib, TPHUPOAHBIN Ta3, He)Th),
OPOAYKThl UX mepepadoTku (OeH3MH), UX POJib B OBITY W MNPOMBIIIJIEHHOCTH.
[TonaTre 0 OMOIOTUYECKU BaKHBIX BEIECTBAX: )KUpaX, OeJKax, yriieBoJax — U ux
ponM B OKM3HM dYelloBeKa. MarepualbHOE€ €IMHCTBO OPraHW4ecKuX |
HEOPTaHWYECKIX COCTUHEHHH.

Kpemuuii, ero Qusuveckne W XUMHUYECKHE CBOWCTBA, TNOJIyYeHUE W
npuMenenue. CoeauHeHHUs KpemHHs B Tpupoge. OOmme mpenacTaBieHuss 00
okcune kpemaus (IV) u xpemHueBoil kucinore. CHIMKATHI, WX WUCIOJIb30BAaHUE B
OBITY, B NMPOMBIIICHHOCTH. BakHEWIIne CTPOUTENbHBIE MaTEepHalbl: KEPaMHUKa,
CTEKJIO, 1IeMeHT, 0eToH, *kene300eToH. [Ipobiembl 06€30MacHOro MCHOIb30BAHUS
CTPOMTEIHHBIX MAaTEPUAIIOB B TIOBCEIHEBHOM JKU3HH.

Xumuueckuii IKcnepumenn.

U3y4YeHHe 00pa3Il0B HEOPTraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTHI,
IpOBE/IeHNE KaUYeCTBEHHBIX PEaKIMil Ha XJIOPU-UOHBI U HAONIOJCHHE MPU3HAKOB
UX TPOTEKaHUS, OIBITHl, OTpaKaIIKUe (PU3NYECKHE M XMUMHYECKHE CBOMCTBA
TaJIOTEHOB M HX COEIMHEHMH (BO3MOXXHO HCIOJIB30BAHUE BUIECOMATEPUATIOB),
O3HAKOMJICHHME C o00pa3namMu XJOpUAOB (TaJOT€HUIIOB), O3HAKOMIIEHHE C
oOpaslaMmu  cepbl U €€  COCAMHEHHSIMU  (BO3MOXHO  HCIIOJIB30BaHHE
BUJICOMATEpHUAJIOB), HAOIOIEHHE TIpollecca OOyriIMBaHuUsl caxapa IMoja JACHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, HW3Y4YECHHE XUMHYECKUX CBOWCTB
paz0aBICHHON CepHOM KUCIIOTHI, MPOBEJICHNE KaUeCTBEHHON PeaKIuu Ha CyJbdar-
MOH U HaONOJeHUEe NpU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3NYECKUMHU
cBOWcTBaMH a3oTa, (ochopa W UX COEAUHEHUH (BO3MOXKHO MCIIOJIH30BAHHUE
BUJIEOMATEPUAIIOB), 00pa3aMu a30THBIX U (PocPOpHBIX yaoOpeHui, moaydeHue,
coOupaHue, pacro3HaBaHME€ M M3yYCHUE CBOICTB aMMHaka, IPOBEJCHHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHUS U ¢docdaT-uoH U U3yYCHHE MPHU3HAKOB
UX MPOTEKAHUsI, B3aUMOJICCTBUE KOHIEHTPUPOBAHHOW a30THOW KHUCIIOTHI C MEJBIO
(BO3MOXKHO UCTIOJIb30BaHUE BUJICOMATEPHAJIOB), U3ydeHue  Mojenei
KPUCTAUNTMYECKUX PEmEToOK anmasza, rpaduta, QymiepeHa, O3HAKOMICHHE C
MPOIIECCOM  afICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJy4YeHHE, cOOMpaHHe, PAaclo3HABaHUE M HU3YUYCHHE
CBOMCTB YTJICKHCIIOTO Ta3a, MPOBE/ICHNE KaUYeCTBEHHBIX PEaKInii Ha KapOOHAT U
CWJIMKAT-UOHBI U W3Y4YEHUE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C



NPOAYKIMEN CUIMKATHOW MPOMBIIIJIEHHOCTH, PEIIEHUE HKCHEPUMEHTAIbHBIX
3ajJa4 no teMe « BaxkHenne HeMeTallJIbl U UX COSTUHEHUS Y.

MeTanjibl 1 UX COeMHEHUS

OO6mras xapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAaHHUU
ux mnoyioxkeHus B llepuonnueckon cucreme xumuueckux anemeHrtoB J[. M.
MengeneeBa u ctpoeHus aToMmoB. CTpoeHue MeTtaioB. Mertaiuinueckas CBA3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  pemeTKa.  DIEKTPOXUMHUYECKUH  psif
HanpspKeHU MetanoB. @U3NYecKUe U XMMHUYECKHE CBOWMCTBa MeTaiioB. O01mue
crocoObl TONyYeHUuss MeTauioB. [loHsATHE O KOPpPO3UHM METAIOB, OCHOBHBIC
crocoObl 3anuThl WX OT Koppo3uu. CruiaBel (CTadb, YYryH, TIOPATIOMUHUMA,
OpoH3a) ¥ UX TPUMEHEHHE B OBITY U MPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: noJiokeHue B llepmoguueckoil cucreMe XMMHUYECKHUX
anemenToB JI. M. MenneneeBa, CTpoeHME HUX aTOMOB, HAXOXKJICHUE B MPUPOJE.
dusnyeckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kamus). OKCUabl u
TUJAPOKCHUABI HATpusd MW Kanus. [IpuMeHeHHe WIETOYHBIX METAIOB M HUX
COEIMHEHUH.

[IlemouHO3eMEIbHBIE METAJIbl MAarHuii W KaJblMi: TIOJIOXKCHHE B
[Tepuoguueckoit cucrteMe xumuueckux snemeHToB [[. M. MenneneeBa, crpoenue
UX aTOMOB, HaX0XJI€HUE B Tpupoae. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHus
U Kaiplusa. Baxseimume coequHeHHs] Kalblusd (OKCHUI, THIAPOKCHUI, COJIH).
JKEcTKOCTB BOIBI M CIOCOOBI €€ yCTpaHECHMUS.

AnoMUHMH: TI0JIO)KeHHUE B [leproinueckoil cucteMe XuMHYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHHE atoma, HaxXOXIACHUE B Ipupojie. PU3UUECKUE H
XUMUYECKHE CBOMCTBA allfOMUHMS. AM(OTEpHBIE CBOWCTBA OKCHJA U THUAPOKCHUIA
AITFIOMHHHS.

Keneso: monoxenue B llepruoandeckor cUCTeME XUMUYECKHUX 3JIEMEHTOB /I,
N. MenpgeneeBa, CTpoeHHWE aTroMa, HAXOXJIEHUE B Ipupoje. Duszndeckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCuabl, THAPOKCU B U cou xkenesa (II) u xxenesa
(1), ux cocTaB, CBOWCTBA U IOJyUYCHHE.

Xumuueckuit IKcnepumenm:

O03HAaKOMJICHHE ¢ oO0paslaMd METaUIOB M CIUIaBOB, HX (HU3UYCCKHUMHU
CBOWMCTBaMH, HW3y4Y€HHE  pE3yJbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXHO
HCIIOb30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJACHCTBHUS OKCHAA
KaJbllds W HATpUs C BOJAOM (BO3MOXXHO HCIHOJIb30BaHHWE BHUEOMATEPHUAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJIBI, MPOIECCA TOPEHUS KEJI€3a B KHUCIOPOJIE
(BOBMOXHO  HCIIOJIB30BAHME  BHJIEOMATEpUANIOB), IIPU3HAKOB  IPOTEKAHMS
KaYECTBCHHBIX PEAKIMN HAa MOHBI: MArHUs, KaJIbIUs, aTIOMUHUSA, [[UHKA, >KEJe3a
(1) u xenesa (II1), meau (II), HaGrOICHNE M ONTUCAHKE TIPOIECCOB OKPAITUBAHUS
MJJaMEHW HWOHAMM HATpHs, Kalusgd W KaJlblus (BO3MOXHO MCIOJIb30BAaHUE
BHJICOMATEPHUAJIOB), HCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS
Y TUAPOKCHUJA [IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaxxHenmme
METAaJJIbl U UX COCTUHCHUS.

XuMHA U OKPYKAOIIAA Cpeaa



BemecrBa u Marepuansl B IOBCEIHEBHOM XKU3HHU 4esloBeKa. besomacHoe
WCIIOJIb30BaHUE BEUIECTB U XUMUUECKUX peakiuil B ObITy. [lepBas momoib npu
XUMHUYECKHX 0KOrax U OTPABICHUSIX.

XUMHUYECKOEe 3arpsi3HEHHE OKpYyKaroueh cpeabl (mpelaenapHas JOMyCcTUMas
KOHIIeHTpaius Beiects, nanee — [1/IK). Pons xumuu B penieHun 3K0JIOTMYECKUX
npooeMm.

Xumuueckuit IKCnepumenm:

u3ydyeHre oOpa3lioB MaTepuaioB (CTEKJO, CIJIaBbl METAJIOB, MOJHUMEpPHBIE
MaTepHuabl).

Mescnpeomemmuboie cea3u

Peanuzanus MeXnpenMETHBIX CBSI3€M MpM M3ydyeHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOMIMX EeCTECTBEHHO-HAyYHBIX
MOHATHH, TaK W MOHATUM, SIBIISIIOIINXCS CUCTEMHBIMH JJISl OTJEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01ue ecTEeCTBEHHO-HAYUYHbIC TOHSITHS: Hay4dHBIM (pakT, TUmores3a, 3aKoH,
TEOpHUs, aHalu3, CHUHTE3, KilacCUpUKalMs, TEPUOJUYHOCTb, HaOIIOACHUE,
DKCHEPUMEHT, MOJIECIIMPOBAHUE, HW3MEPEHUE, MOJIEINb, SBJIICHHE, IAapPHUKOBBIM
3 peKT, TeXHOJIOTHS, MaTePUAIBI.

®dusuKa: Marepus, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TOMbI, PaJuOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
NOJYIPOBOAHUKU, JTUAJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSTHHE BEIIECTBA, ra3, PacTBOP, paCTBOPUMOCTb, KPUCTATUINYECKAs
pemérka, CruiaBbl, (U3MUECKHE BEJIMYMHBI, €IMHUIIBI U3MEPEHHUs, KOCMUYECKOEe
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COJIHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, dKOCHCTEMa, MHUHEpaIbHbIC
yI0OpeHUs, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIIbHbIE BEIECTBA.

I'eorpadms: armocdepa, rtuapocdepa, MuHEpanbl, TOPHBIE TOPOIBI,
MOJIE3HBIE UCKOIAEMBbIE, TOILIUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA I[NPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yJbTAaThl OCBOCHHUSI MPOrpaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAlOTCS B X0J€ OOYy4YeHUS XHMHHM B €JUHCTBE Yy4eOHOU Hu
BOCMUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMU POCCUNCKUMU
COITMOKYJIbTYPHBIMU M JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, NPUHSATHIMU B
oOlIecTBe MpaBUJaMU M HOPMaMM TIOBEACHHS U CIOCOOCTBYIOT HpoleccaM
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMHI 00yYaIOIIKXCSl.

JIM4HOCTHBIE  pe3ydbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAThCSl CHUCTEMOM TO3UTUBHBIX I[IEHHOCTHBIX OpUEHTAMN U
paclIMpeHUe ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)mMaTpMOTHYECKOr0 BOCIUTAHUA:

LEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HaCJEIWI0, TOHUMAaHUS 3HAYCHUS XUMUUYECKOM HAayKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIAJIETh JTOCTOBEPHOW HHpOpMAIHMEn o
NEPEAOBBIX JOCTHIKEHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 yCTPONUCTBE MUpa U 0OIIIECTBA;

2)Ipa:KIaHCKOT0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAJbHBIX HOPMax M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIeIOBATEIbCKOM, TBOPYECKOM M APYrUX  BHUAAX
JEeSITENHbHOCTH, TOTOBHOCTHM K Pa3HOOOPA3HOW COBMECTHOW MESITEIbHOCTH MpH
BBIMIOJTHEHUN Y4YEOHBIX, TO3HABAaTEIbHBIX 3a/lad, BBIMIOJIHEHUH XHMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
M B3aUMOIIOMOINM B TIPOILlECC€ OTOM Y4YeOHOW MESITeNbHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE TOBEJECHHE U TMOCTYIIKM CBOMX TOBAapHILIEH ¢ TO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS MOCJIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 NO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEUIECTBE M XMMUYECKOM PEAKLMU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUSI HAYKHM M COCTaBISIOLIME
OCHOBY JIJII TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS MPUPOJBI, B3aMMOCBS3SIX YEJIOBEKa C
MNPUPOTHOMN CPEIOM, O POJIM XUMHUH B MMO3HAHUM ITUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAMPABICHHBIE HA MOJYyYEHHE HOBBIX 3HAHWUU IO
XAMHH, HEOOXOTUMBIE I OOBSICHEHUS HAOIIOJAEMBIX MPOIIECCOB W SIBICHHM,
MO3HABATEIbHON, WH()POPMAIMOHHOW W UYUTATEIBCKON KYJIBTYPHI, B TOM YHUCIE
HAaBBIKOB CaMOCTOSITEIbHONW pa0OThl ¢ y4YeOHBIMH TEKCTaMH, CIIPABOYHOM
JTUTEpaTypor, JOCTYNHBIMH TEXHUYECKUMH CpPEJICTBAaMU HH()POPMALIMOHHBIX
TEXHOJIOTH;

MHTEpeC K OOYYEHUIO U [O3HAHUIO, JIF0OO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM000pa30BaHUIO, MPOECKTHOM U HCCIIE0BATEIbCKOM



NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAMPABICHHOCTH U YPOBHS OOy4Y€HHUS B
JaJIbHCUIIIEM

4)(popMupoBaHUs KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTU JKW3HHU, OTBETCTBEHHOI'O OTHOIIECHUSI K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHUE IOCIECACTBUUA U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KYpEeHUSI),
HEOOXOJUMOCTU COONIOJIEHUST TMpaBuil OE30MaCHOCTH TMpuU  OOpallleHUuH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U peAJIbHON JKU3HU;

5)Tpy10BOro0 BOCIIMTAHMS:

MHTEPEC K MPAKTUYECKOMY M3YUYCHUIO TPOQeCcCril U Tpyaa pa3IudHoOro poja,
yBOXEHUE K TPYAy U pe3yjbTaTaM TPYJIOBOH JEATEIIBHOCTH, B TOM YHCIIC Ha
OCHOBE TIPUMEHEHHS TPEAMETHBIX 3HAHUN 1O XWUMHH, OCO3HAHHBIA BBIOOD
WHIMBUIYaJTbHON TPACKTOPUHU MPOJOKEHUSI 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHENIHON MpodheCCUOHAIBHOM NEATeIBHOCTH U Pa3BUTHUSI HEOOXOIUMBIX YMEHHUH,
TOTOBHOCTH aJalITUPOBATHLCA B MPO(ECCHOHATBHOM Cpeie;

6)3K0JI0rM4eCKOro BOCIIUTAHUS:

DKOJIOTUYECKH I1eJIeco00pa3HOe OTHOIICHHE K MPUPOJEC KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBaHUs, IOHUMAaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nuecKoMy M TICUXHMYECKOMY 30POBbIO, OCO3HAHUE IIEHHOCTH COOJIOJEHUS
npaBMJI 6€30MaCHOTO MOBEACHUS P paboTe ¢ BEIIECTBAMHU, & TAK)KE B CUTYaIUsX,
YTPOKAIOIIUX 3IOPOBBIO U )KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUSA, MOJy4YaeMble MPU W3YYCHUH XUMHH, IS
pELIeHHs 3a/1a4, CBSI3aHHBIX C OKPYKAIOMIeH MPUPOTHON CpeoH, NIl MOBBIIICHUS
YPOBHS  OKOJOTHYECKOW  KyJNbTYpPhl, OCO3HaHHUS TJOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell HUX pelIeHUs MOCPEIACTBOM METOJOB XUMUH,
HKOJIOTHYECKOTO MBIIIICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOU Y COLIMAIBHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe wmeTanmpeaMETHBIX PE3YJbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMupoBaHUS MHUPOBO33pPEHHUSI OOIIEHAYYHBbIC TMOHATUS (3aKOH, TEOpus,
MIPUHIINAI, TUTIOTE3a, (PAKT, cCUCTeMa, MPOIECC, IKCIIEPUMEHT U IPYTOE.), KOTOPhIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeAMETaX W IMO3BOJSIOT Ha
OCHOBE 3HaHUH W3 ATUX MPEaMETOB (HOPMHUPOBATH IMPEACTABICHUE O IEIOCTHOMN
HAy4YHOU KapTHHE MUpPA, U YHUBEpPCaJIbHbIE yueOHbIC JEHCTBUS (ITO3HABATEIBHEIE,
KOMMYHHUKAaTHBHBIE, PETYJSITUBHBIE), KOTOpbIE OO0ECIEeYnBalOT (HOPMUpPOBAHHE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOM
NEeSATETbHOCTH.

ITo3HaBaTe/IbHBIE YHHBEpPCAJbHbIC YUeOHbIe AeiiCTBHS

ba3oBble Jioruyeckue JeMCTBUA:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIILICHUSI MPU OCBOCHUU
3HAaHUMN: PACKPBIBATh CMBICI XUMUUYECKUX TMOHATHHN (BBIACISITH UX XapaKTEpPHbIE



MPU3HAKY, YCTaHABJIMBATh B3aMMOCBSA3b C JAPYTUMHU TMOHSTUSIMHU), UCTOJb30BAThH
MOHATHUS JIJIs OOBSICHEHUSI OT/ACJIbHBIX (PAKTOB U SIBJIICHHM, BEIOMPATh OCHOBAHUS U
KpUTEpUH ISl KIACCU(PUKAIMU XUMHUYECKUX BEIIECTB M XUMHUYECKUX pPEaKIH,
YCTaHABIIUBaTh MPUYUHHO-CIECTBEHHBIE CBSI3M MEXIY OOBEKTAMHU H3YyUCHMUS,
CTPOUTH JIOTUUECKHUE paCCyX IeHUs (MHIYKTUBHBIC, JEAYKTUBHbBIC, TI0 aHAJIOTHH),
J€NIaTh BBIBOABI U 3aKIIOUYCHUS;

yMEHUE TMPUMEHIThL B TIpollecCe€ TMO3HAHUS TOHATUS (NIPEeIMETHBIE U
MeTanpeIMETHbIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICNIN, UCIIOJIb3yEMbIE B XUMUU,
peoOpa3oBBIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICTbHBIE TIPEIACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEeMEHTa), XUMHUYeckas (opMyna U ypaBHEHHUE
XUMUYECKOU PEaKIUU — MPU PEIICHUH y4eOHO-TIO3HABATEIbHBIX 33J1a4, ¢ YUYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATH U XapPAKTEPU30BATH CYILECTBEHHBIC
MPU3HAKK U3YYaE€MbIX O0BEKTOB — XMMUYECKUX BEIIECTB U XUMUUYECKUX PEAKIUH,
BBISIBJIATH  OOIME  3aKOHOMEPHOCTH, TMPUYMHHO-CJICJACTBEHHBIC CBSI3M WU
MPOTUBOPEUHUS B U3yUAEMBIX ITPOIECCAX U SIBIICHUSX.

Ba3oBble nccienoBarebCcKue 1eiiCTBUS:

YMEHHME HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaYECTBE MHCTPYMEHTA
MO3HAHMS, a TaKXKe€ B KauyeCTBE OCHOBBI JJig (POPMHPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPaBUILHOCTU BBICKA3bIBAEMBIX CYKICHUIM;

npuoOpeTeHue OIbITa MO TUIAHUPOBAHWIO, OpPraHU3AIlMd W TPOBEICHUIO
YUYEHUYECKUX DKCIIEPUMEHTOB, YMEHHE HaONI0AaTh 3a XOJOM Ipollecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro pe3ysbTar, GOpMYyJIHpPOBATH 00OOLIEHUS U
BBIBOJBI 110 PE3yJIbTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAaHUS, COCTABISTh OTYET
0 MpoJieNTaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH U HHTEPHPETUPOBATH HWHGOPMAIUIO
Pa3TUYHBIX BUIOB U (HOPM MPECTABICHUS, MOJIYIaeMYI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYJISIpHAST ~ JUTEpaTypa XHUMHUYECKOTO COJIEPXKAHUS, CIPABOYHBIC
nocobusi, pecypcsl MHTepHETa), KpPUTHUYECKH OIEHHWBATH TMPOTHBOPECUUBYIO H
HEJIOCTOBEPHYIO HH(POpMAIIHIO;

yMEHHE TPHUMEHSTh PAa3THYHbIE METONBI W 3alpOChl MPU MOUCKE U OTOOpE
uHOpPMAIIMM U COOTBETCTBYIONIMX JIAHHBIX, HEOOXOJIUMBIX ISl BBITIOJHCHHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7]a4 ONMPENeNEHHOTO THUIIA, TPUOOPETEHUE OMBITA B
0o0JacTM  MCHOJB30BaHUS  WHOOPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O HUCIIOJIb30BaHUS PA3TUUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATH ONTHUMAIBHYIO OpMY MpeACTaBiIeHUs HHOOPMAIINH U
WUTIOCTPUPOBATh pelIaeMble 3aJa4d HECJIOKHBIMH CXEMaMH, JHarpaMMamu,
apyrumu popmaMu rpa@uKy U UX KOMOMHAIUSIMU;

YMEHUE HCHOJIb30BaTh W aHAJIM3UPOBAaTh B IIpollecce Y4YeOHOU U
MCCJIEIOBATEILCKON JEATETIPHOCTH MH(POPMAIIMIO O BIUSHUW MPOMBIITUICHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXAOUIEH IMPUPOTHOU
Cpenpbl.

KoMMyHuKaTHBHBbIE YyHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA:



yMEHHUs 3aj7laBaThb BONpPOCHl (B Xoj€ Auayiora W (WIM) JTUCKYCCUHU) IO
CyliecTBy  oOcyxknmaeMod  Tembl, (GOpPMYyJIUpPOBATh  CBOM  MPEIJIOKECHUS
OTHOCHUTEJIbHO BBIMIOJHEHUS IPEAJIOKEHHON 3a]a4H;

YMEHUS  MPEJCTaBISATh  MOJYYEHHBbIE  pe3yJbTaThl  IO3HABAaTEIbHOU
NEATeIbHOCTH B YCTHBIX M MHCHBMEHHBIX TEKCTaX; JieJlaTh MPE3eHTAIUIO
pPEe3yIbTATOB BBHIMIOJIHEHUS XUMHUYECKOTO SKCIEpPUMEHTa (J1abopaTOPHOTO OMBITA,
1abopaTOpHOM pabOTHI O UCCIAEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOIO MPOEKTA);

yMEHUSA Yy4eOHOro COTPYJHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOU
MO3HABAaTEILHOM M KCCIIENOBATEIILCKOM  JCATEIBHOCTH  MPU  PELICHUH
BO3HUKAIOUIMX MpPOOJIeM Ha OCHOBE Yyuy€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3unuii (00CyX eHuss, OOMEH MHEHUSIMHU, «MO3TOBBIC IITYPMbI», KOOpPIUHAIIUS
COBMECTHBIX JCHCTBHH, OMNpENEIICHUEe KPUTEPUEB IO OIECHKE KadecTBa
BBITIOJIHEHHOM pabOThI U APyTHE).

PeryisiTUBHBIE YHUBEpPCAIbLHbIE YUeOHbIE JeiiCTBUSL:

YMEHHE CaMOCTOSITEIHO OMNPEAENATh eI JeSITeIbHOCTH, TUTAaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATh U TMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanbosee 3 (PeKTUBHBIE CIIOCOOBI pelIeHUs] y4eOHBIX U
MO3HABATEILHBIX 3aJlay, CaMOCTOATEJIBHO COCTAaBJIATh WJIM KOPPEKTUPOBATH
NPEJIOKEHHBIA aJrOPUTM JICHCTBUM TPU BBIMIOJHEHUH 3aJlaHUl C  y4ETOM
MOJIYYEHHUsI HOBBIX 3HAHUN 00 HM3ydaeMbIX OOBEKTaxX — BEIIECTBAX M PEaKIIUX,
OLICHUBAaTh COOTBETCTBHUE IOJYYEHHOTO pe3yJibTaTa 3asBJICHHOW LEIH, YMEHHUE
UCITIOJIB30BATh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3aJaHUN.

HNPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTATOB IO OCBOCHUIO 00SA3aTENBHOIO
collepKaHMs, YCTAHOBJIEHHOrO JaHHOW (enepanabHO pabouell MPOrpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOUIMMUCS HAay4YHBbIE 3HAHUWSA, YMEHHUS M CIOCOOBI
NeHCcTBHM, crenupuyueckue JUIa NpeaMeTHON o0jacTu  «XHUMHUS», BHUIBI
NEATEIbHOCTH IO  TOJYYEHHID HOBOTO  3HAaHMS, €ro HMHTEPIPETALNH,
IpeoOpa3oBaHUIO U IPUMEHEHUIO B PA3IMYHBIX YIYCOHBIX M HOBBIX CUTYaIUsX.

K xonmy o0ydenus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHHUIA:
pPacKpbIBaThb CMBICI OCHOBHBIX XHMHYECKHX [MOHATHI: aroM, MOJeKya,
XUMUYECKUI 3JIEMEHT, [MPOCTOE€ BEIIECTBO, CJO0KHOE BEHIECTBO, CMECh
(omHOpPOIHAsT W HEOJHOPONHAs), BaJlEHTHOCTb, OTHOCHUTENIbHAsi AaTOMHAs H
MOJIEKYJSIpHAasE Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAash Macca, MaccoBas
JI0JI1 XUMUYECKOTO AJIEMEHTAa B COCIMHEHHUH, MOJISIPHBIA 00BEM, OKCHJI, KUCIIOTA,
OCHOBAaHHUE, COJIb, DJIEKTPOOTPUIATEIBLHOCTh, CTENEHb OKUCIEHHUS, XHMHUYECKas
peaknus, KiacCu(pUKaus Peakiyii: peakiui COSANHEHUS, PEAKIIUU PA3I0KEHUS,
peakiuu 3aMeIEHUs, pPeakluu OOMEHa, 3K30- M JSHIAOTEPMHUYECKHE PEaKIIUH,
TEII0BON A(deKT peakumu, SAPO aToMa, SJICKTPOHHBIM CJIOW aToMa, aTOMHAas
opOuTaNb, paguyc aroMa, XUMHUYECKas CBSI3b, TMOJSPHAs MW HEMOJsSpHAs
KOBQJICHTHAsI CBsI3b, MOHHASI CBSA3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBasl J10Js
BelllecTBa (MPOLIEHTHAS KOHLIEHTPAIIKs) B PACTBOPE;



WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUUYECKUX OHATUNA U IPUMEHATH 3TH
MIOHATHA MPU ONMCAHUM BEIECTB U UX NPEBPALLICHUIL;

UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY AJI COCTaBJI€HUs (OPMYN BEUIECTB H
YPaBHEHUN XUMUYECKUX PEAKLINM;

OIpEENITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIECHb
OKHUCJICHHSI DJIEMEHTOB B OMHApHBIX COEIMHEHUAX, MPUHAMJIEKHOCTh BEUIECTB K
ONpeNeNIEHHOMY KJIacCy COeAMHEHMM 1o (opmyrnaMm, BUJ XUMHUYECKOH CBSA3U
(KOBaJICHTHAsI 1 MIOHHAs1) B HEOPraHUYECKUX COCTMHEHUSX;

packpbiBaTh  cMmbicn  Ilepuommueckoro  3akona JI. W.  Menngeneesa:
JEMOHCTPUPOBATh  NOHUMAHHWE  IMEPUOJUYECKOW  3aBUCHMOCTH  CBOMCTB
XUMHUYECKUX IJIEMEHTOB OT MX NoJiokeHus B llepuoguyeckoi cucreme, 3aKOHOB
COXpPaHEHMSI MacChbl BEUIECTB, IOCTOSHCTBA COCTAaBa, ATOMHO--MOJIEKYJIIPHOIO
y4€HHUsl, 3aKOHa ABOTajapo;

ONMKCHIBATh U XapakTepHu30BaTh TabnuuHyio (opmy Ilepuognueckoil cucTembl
XUMHYECKUX IJIEMEHTOB: Pa3IMyuaTh MOHATHS «TJ1aBHas noArpynna (A-rpynmna)» u
«mobounas noarpynna (b-rpymnma)», manbie U Oonbllive MEPUOJbI, COOTHOCUTD
o0o3HaueHusi, KoTopble wumerorca B Tabmuue «llepuoanueckass cucrema
xumuyeckux anemeHToB J[. M. MeHneneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMU
CTpOEHUSI aTOMOB XMMHUYECKHUX JJIEMEHTOB (COCTaB M 3apsij sijapa, oOliee 4ucio
ANEKTPOHOB U PaCMpPEICICHHE UX IO JJIEKTPOHHBIM CJIOSAM);

KJacCu(UIUPOBATh  XUMHUYECKHE  DJIEMEHThI, HEOpPraHWYeCKHe  BEIEeCTBa,
XUMUYECKHE peaklyu (110 YUCIIy U COCTaBY YYaCTBYIOUIUX B PEAKIIUU BEIIECTB, 110
TEII0BOMY 3P (DEKTY);

XapaKTepu30BaTh (OMUCHIBATH) O0IIMEe XUMHUUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIACCOB, TOATBEPXKJas OIKWCAaHUE IPUMEPAMHU MOJICKYJSIPHBIX YPaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKLINM;

IIPOTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOI'0 COCTABa,
BO3MOYHOCTH IPOTEKAHUS XUMUYECKUX IIPEBPALLCHUN B PA3JIMYHBIX YCIOBUSAX;
BBIYUCIIATH OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO U MOJSPHYK) MaccChbl BELIECTB,
MAacCCOBYIO JIOJI0 XMMHYECKOTO 3JeMEHTa Mo (QopMylie COSAMHEHHs, MACCOBYIO
JOJIF0 BELIECTBA B PACTBOPE, NMPOBOAUTH PACYETHI IO YPABHEHHIO XUMHUYECKOU
peakuuu;

MPUMEHATh OCHOBHBIC OIEPAIIMM MBICIUTEILHON JCATEIBHOCTH — aHalIu3 U
CUHTE3, CpaBHEHHE, 0000IICHUE, CUCTEMATHU3AIINIO0, KIAaCCU(DHUKAIINIO, BBISIBICHUC
MPUYMHHO-CJICJCTBEHHBIX CBA3C€M — JJI1 H3Yy4YCHUS CBOMCTB BEHIECTB U

XUMHUYECKUX PEaKINi, €CTECTBEHHO-HAYYHbIE METOAbl MMO3HAHUSI — HAOJIIOJCHUE,
U3MEPEHUE, MOJECIUPOBAHUE, IKCIIEPUMEHT (peasIbHbI U MBICIICHHBIN);

clel0BaTh MpaBUiaM TOJIb30BaHUS XWMHUYECKOM TNOCYIOM M J1abopaTOPHBIM
o0opyIOBaHNEM, a TAKXKE MPaBUIIaM OOpAIICHHS C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKLIMSIMUA TIO BBIMOJHEHHUIO JIA0OPATOPHBIX XWMHYECKHUX OIBITOB IO
MOJIYYCHHIO W COOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJAOPONAa M KHCIOPOJA),
MPUTOTOBJICHUIO PACTBOPOB C OINPEAEIEHHOM MacCOBOM J0JIE PacTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATh U MPOBOAUTH XUMUYECKHAE IKCIIEPUMEHTHI I10



pacno3HaBaHUIO pACTBOPOB IIENOYEH M KHUCJIOT C TMOMOIIbIO HHIUKATOPOB
(makmyc, heHondTanenH, METUIOPAHK U APYTHUE).

K xoH1y o0ydenus B 9 kjiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUI:
pacKphIBaTh CMBICT OCHOBHBIX XUMHUYECKHUX TMOHSATUN: XUMHYECKHH DSJIEMEHT,
aToOM, MOJIEKyJa, MOH, KaTHOH, aHMOH, MPOCTOE BEILECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTb, DJIEKTPOOTPULATEIBHOCTb, CTENEHb OKUCIEHUS, XUMHUYECKas
peakius, XuMudecKkas CBs3b, TEIIOBOU 3 PEKT peakuuu, MOJib, MOJISPHBIA 00BEM,
pacTBOp, DJIEKTPOJIMTHI, HEDJIEKTPOJIUTHI, DJIEKTPOJIUTUYECKAS] JTUCCOLUAIUS,
peaklud MOHHOTO OOMEHa, KaTalu3aTop, XUMUYECKOE paBHOBECUE, OOpaTUMBIE U
HeoOpaTUMbIe peakiuu, OKHUCJIMTEIbHO-BOCCTAHOBUTEIIbHbBIE peakiuu,
OKHUCJIMTENb, BOCCTAHOBUTEIb, OKHUCJIEHHE M BOCCTAHOBJIEHHUE, aJUIOTPOIHUS,
aM(pOTEepHOCTh, XUMHUYECKas CBsA3b (KOBaJieHTHAsi, MOHHAs, MeTaJUuIMueckKas),
KpUCTAJNTMYECKas PEIIETKA, KOPPO3Usi METAJIOB, CIUIaBbl, CKOPOCTh XUMUYECKON
peakuuu, npeaenbHo ponyctumas konuentpanus 1K Bemectsa;
WLUTIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U MPUMEHSTh 3TH
HOHSITHSI TIPU OMMCAaHUU BEIIECTB U UX MPEBPAIlCHHI;
UCIIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIUKY JJII COCTaBieHUS (OpMyN BEIIECTB U
YPABHEHUN XMMHUYECKUX PEAKIUN;
ONpEENsATh BaJCEHTHOCTh U CTENEHb OKHUCICHUS XHMHYECKHUX OJJIEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K OMPEACIEHHOMY
KJIacCy coeauHeHUW 1o GopmynaM, BHUA XUMHUYECKOW CBSI3M (KOBaJE€HTHa,
MOHHAsl, METaJUIMYecKas) B HEOPraHMYECKUX COCAMHEHUSX, 3aps] HOHA IO
XUMHYECKOU (opMyJsie, XapakTep Cpellbl B BOJHBIX PAcTBOPAaX HEOPTraHUYECKHUX
COEIMHEHUH, TUIl KPUCTAIUIMYECKOUN PEeIIETKHM KOHKPETHOTO BEILIECTBA;
packpbiBaTh cmbica  [lepumommueckoro 3akona J[. WM. MenaeneeBa wu
JEMOHCTPUPOBATh €r0 MOHWMAaHWE: OMHUCHIBATh M XapaKTEPH30BaTh TAOIUUHYIO
dopmy Ilepronuyueckoit CUCTEMBbl XMMHUYECKHX DJIEMEHTOB: Pa3iMyaTh MOHSTHS
«riaBHas noArpynmna (A-rpymnma)» u «modounas noarpynna (b-rpymnmna)y, mansie u
OOJbIIME  TEPUOJNIbI, COOTHOCUTH OOO3HAYCHUS, KOTOpbIE HMMEITCI B
NEPUOANYECKON TabiuIe, ¢ YHCIOBBIMH XapaKTEPUCTHUKAMHU CTPOEHUS aTOMOB
XHUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sijapa, oOlIee YMCIO 3JIEKTPOHOB H
pacnpeziesieHue UX IO AJIEKTPOHHBIM CIIOSIM), OOBACHATH OOLIMEe 3aKOHOMEPHOCTH
B U3MEHEHHH CBOICTB 3JIEMEHTOB M UX COEJIMHEHMI B MpeJieaax MalblX [IEPHOJIOB
Y TJIABHBIX MMOATPYNI C Y4ETOM CTPOECHHS HX aTOMOB;
KJIaCCU(PUIMPOBATh  XUMHUYECKHE  DJIEMEHThl, HEOpPraHWYEeCKHE  BEIECTBa,
XUMHYECKUE PeaK U (II0 YHCIY U COCTaBY YYaCTBYIOLIMX B PEAKLUHU BEILIECTB, 110
TEIIOBOMY 3¢ (eKTy, MO HU3MEHEHHUIO CTENEeHEHl OKHUCIEHUS XUMHUYECKUX
AJIEMEHTOB);
XapaKkTepHu30BaTh (OMHUCHIBATh) OOIIME U CHEIU(PUUECKHEe XUMHUYECKHE CBONCTBA
IPOCTBIX M  CIIOXKHBIX  BEIIECTB, IOATBEp)KJIas OINHUCAaHWE MPHUMEpPaAMHU
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMIA;



COCTaBJIATh YPAaBHEHUSA JJIEKTPOJIUTUYECKOW IAUCCOLMALIMM KHUCJIOT, ILIEJIIOYeHd U
COJIEH, MOJIHBIE U COKPAIllEHHbIE YPABHEHUS PEAKLMH HOHHOTO OOMEHA, YpaBHEHMS
peaKkLuii, IOATBEPKAAIOIINX CYLUIECTBOBAHUE TIE€HETUYECKON CBA3U MEXKIAY
BEILIECTBAMU PA3JIMYHBIX KIIACCOB;

PACKpBIBATh CYIIHOCTH OKUCIUTEIBbHO-BOCCTAHOBUTEBHBIX PEAKLIUHI ITIOCPEICTBOM
COCTaBJICHUS JJIEKTPOHHOIO OalaHca ATUX PEaKIU;

IIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOECHUS,
BO3MOYXHOCTH MPOTEKAHUSA XUMUYECKUX IIPEBPALLICHUN B Pa3JINYHBIX YCIOBUSIX;
BBIUHCIIATE OTHOCUTEIBHYK) MOJIEKYJSIPHYI0O W MOJSIPHYKO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOI'O 3JIEMEHTa MO (opMyJie COEAUHEHUS, MAacCCOBYIO
JOJIF0 BEUIECTBA B PacTBOpPE, IPOBOAUTH PACYETHI IO YPABHEHUIO XUMHUYECKOHN
peaKuuy;

coONoaTh MpaBuia TMOJB30BAHUS XUMHUYECKOM TOCYIoM H J1abopaTOpHBIM
000py1I0BaHUEM, a TAaKXKE IpaBUJIa OOpalleHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIMSIMU 110 BBINOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB TIO
HOJYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BELIECTB (aMMHaKa M YIJIEKHUCIIOro ras3a);
IPOBOAUTH PEAKLUUH, IOATBEPKAAIOIINE KAYECTBEHHBIM COCTAB Pa3JIUYHBIX
BEIIECTB: PACIO3HABATH OINBITHBIM MYTEM XJIOPHUA-, OpOMUI-, MOIUI-, KapOOHAT-,
docdar-, cunukar-, cyiabdpar-, THIAPOKCUI-HUOHBI, KaTUOHBI aMMOHHS W HOHBI
U3YUYCHHBIX METAJJIOB, MPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILECTB;

IPUMEHATh OCHOBHBIC OIIEPALUU MBICIUTEIBHON JEATEIIBHOCTH — aHAIA3 WU
CHUHTE3, CpaBHEHHUE, OO0OOLICHHE, CHCTEMAaTH3alMi0, BBISBICHUE MPUYUHHO-
CJIIEACTBEHHBIX CBS3€U — JUI U3YYEHHUs CBOWCTB BEIIECTB U XUMHUUYECKUX PEAKLUN,
€CTECTBEHHO-HAay4YHbIE  METOAbl IMO3HAaHHWA —  HaOJIOJIEHUEe, H3MEpEHHUe,
MOJIEJIMPOBAHKE, SKCIIEPUMEHT (PEAJIbHBIN U MBICIICHHBIN).
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Paznen 3.MeTa/uibl U MX COETMHEHMSI

3.1 OO01re CBOMCTBA METAJJIOB 4 Et?ri?ﬁgggs%gr(aﬁf 112636

3.2 Baxxneime MeTaiuIbl ¥ UX COEIMHEHUSI 16 Egg?ﬁrﬁ;f&ggﬁ/}?f 113636

Wroro mo paznmeny 20

Paznen 4. Xumus u okpyxkamomas cpeaa
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* Xumus, 8 kiacc/ I'abpuensia O.C., OctpoymoB WN.T'., Cnankos C.A.,
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AxumonepHoe obuiectBo «M3narensctBo «IIpocsemienuey
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7. Xumus. 8 xi1.: KonTposbHble 1 ipoBepouHble padoThl K yueOHuky O. C.
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ap. - M.: Ipoda, 2022. nanabie
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