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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma MmO XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUA
COCTaBJICHAa Ha OCHOBE TpeOOBaHWUA K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (DenmepanbHONW paboueld MPOrpaMMbI
BOCITUTAHUS U C Y4ETOM KOHIECIIIMU MPEnogaBaHusi yueOHOro npeaMera « XuMus»
B 00pa3oBaTeIbHBIX Oopranu3anusiax Poccuiickoit deneparuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUMXCS CpPEICTBAMH Y4EOHOIO
MpeaMeTa, YCTaHABJIMBAET o0s13aTenbHOe NPEAMETHOE COJIEp)KaHue,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KjlaccaM U CTPYKTYPHUPOBAHHUE IIO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€W, JIOTMKM  Y4€OHOro MpoLecca, BO3PACTHBIX
0cOOEHHOCTEW OOydaroluxcs, OIpeNesieT BO3MOXKHOCTH — IMpeAMeTa s
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOM
MporpaMMbl Ha YpPOBHE OCHOBHOT'O OOIIIETO 0Opa3oBaHMs, a TakKe TpeOOBaHUM K
pe3ysbTaraM OOy4eHMs] XUMHUHU Ha YPOBHE IIeJIel U3yU4eHUS IPEIMETa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIY)KUT OCHOBOM i (OpMUpOBaHUS MHUPOBO3ZPEHUS
o0y4aromierocsi, €ro MpeACcTaBICHU O MaTEPUATLHOM E€IUHCTBE MHpPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPrud M 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHUSI UYEIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
oOydJaromuxcs, HABBIKOB HX CaMOCTOSITEIbHOM  Y4eOHOW  JIEeSITEeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKU3HU, TaK U B IPO(eCCHOHANTBHON e TENbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
LEJIOCTHOTO B3TJIsi[a HAa €AMHCTBO MPUPOJIbI M YEJIOBEKA, ABJIIETCS OTBETCTBEHHBIM
sTanoM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYJarOIINXCS,;



CrocoOCTBYeT (hOPMHUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO--
HAay4YHBIM 3HAHUSAM, K MIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B IKOJOTMYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHBIC HampaBJICHHS B OOYUYCHHH XUMHUHM OOECIICUMBAIOTCS CICM(PUKOM
collepKaHUsl ~ y4eOHOro mpeaMeTra, KOTOPbId  SBJISIETCS  IEIarorMuecKu
aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HAyKHW XUMHH Ha ONPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TIOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHU4ECKON XUMUH.

CtpykTypa comepKaHHsl MPOTrpaMMBbl TI0O XUMHUH C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOI0 Toaxoja K €€ mzydeHuto. ColepskaHue CKIIAIbIBAETCS W3 CHUCTEMBI
MOHSTUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHSATHI O XUMHUYECKOMH
peaknuu. OO0€ O3TH CHUCTEMBl CTPYKTYPHO OPraHM30BaHbl 10 TPUHIMITY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEACTaBICHUN
Pa3HOTr0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /. 1. MenieneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUEHHS O CTPOCHUHU aTOMa U XUMHYECKOMN CBSI3H;

— TpeACTaBICHUNU 00 JJIEKTPOJIUTUUECKON JUCCOIMAlUM BEIIECTB B
pacTBopax.

TeopeTuyeckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIECOBATEIILHO OT OJHOTO
YpOBHA K Jpyromy, BBITONHSA (YHKIIUU OOBSCHEHUS W TIPOTHO3MPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS W MOJYyYECHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYET  (DOPMHPOBAHUIO
MPEJCTABJICHUS] O XMMUYECKON COCTABJISIIONICH HAyYHOW KAapTUHBI MHUpPA B JIOTHUKE
e€ CHUCTEeMHOW MPUPOABI, IIEHHOCTHOTO OTHOIICHUS K HAy4HOMY 3HAaHHUIO U
METOJIaM MO3HAaHWSI B Hayke. M3ydeHHE XHMHUM MPOUCXOAUT C MPUBICYCHUEM
3HAHUW U3 paHee M3YYCHHBIX YUCOHBIX mpeaMeToB: «OKpYKaIIMHUKd MUpPY,
«bunonorus. 5—7 knacce» U «PuU3MKa. 7 KIIACC».

[Ipy wu3ydyeHUH XUMHH TPOUCXOAUT (HOPMUPOBAHHWE 3HAHWHM OCHOB
XUMUYECKON HayKM KakK OOJIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHYECKON
NEATEIbHOCTA YE€JI0BEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPHI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUIIMX (HaKTOB, MOHATHH, 3aKOHOB M TEOPETUUECKUX TOJOKEHUM,
JOCTYITHBIX O00O0OIIEHNWI MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpUOOIICHNM K HAyYHbIM METO/JaM TMO3HAHUS MpPU HM3YUYCHUH BELIECTB U
XUMUYECKUX PeaKIuii, B (OPMUPOBAHNU U PA3BUTHH TMO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIIbHOM U Y4eOHO-HCCIEeI0BATEIbCKON
NEsITEIbHOCTH, OCBOGHMM IpaBUJI 0€30MacHOro oOpallleHusi C BEIIeCTBaMU B
IMOBCEIHEBHOMU >KU3HU.

[Ipy mM3ydeHHn XMMUU Ha YPOBHE OCHOBHOTO 0OIIIETr0 0Opa30BaHUs BaXKHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— (¢opMuUpOBaHHE MHTEIJIEKTYyaJbHO pa3BUTON JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEIICHUH,
CHOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

— HalpaBJICHHOCTb OOydYeHHsT Ha CHUCTEeMaTHMYecKoe MpHOOIIeHHE
O0y4aroumMxcs K CaMOCTOSTENbHON MO3HABaTEbHOM JAEATENbHOCTH, HAYYHBIM
METOJIaM MO3HaHMs, (OPMUPYIOIIUM MOTHUBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCIIOBUM, CIIOCOOCTBYIONTNX TPHUOOPETCHHUIO 00yJarOIITUMUCS
OTbITa PA3HOOOPA3HOM NEATEIHLHOCTH, MO3HAHUS U CAMOMNO3HAHUS, KIIOUYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), MMEIOLIUX YHHBEPCAIbHOE 3HAYEHUE JIs
Pa3IUYHBIX BUIOB JESTEIbHOCTH;

— ((opmupoBanue o0mel (QYHKIMOHAIBHOM M €CTECTBEHHO-HAY4YHOU
IrPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATb U OLEHHUBATh SIBJICHUS
OKPYKaIOI[ETO0 MHUpPA, WCIONB3YSl 3HAHWUS U OIBIT, MOJyYEHHBIC MPH H3yUCHHUH
XUMHH, TPUMEHITh WX TPH PEIICHUH NpoOJeM B TOBCEAHEBHOW KHU3HU H
TPYLOBOM NEATEIBLHOCTH;

— (QopmupoBanue y O0Oy4aromMxcsi TYMAHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHHUs [EHHOCTH XHUMHWYECKUX 3HAaHWUW JUIS BBIPAOOTKH DKOJIOTUYECKU
1eIecO00pa3HOro TMOBEAEHUS B OBITY U TPYIOBOM JEATENBHOCTH B LEIIX
COXPAHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIECH TPUPOTHOU CPEABI;

— pa3BUTUE MOTUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEN K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHHS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIIA U HANPABICHHOCTH NalbHEHUIIEro
o0yJeHus.

OOmiee yucno 4YacoB, OTBEAEHHBIX ISl H3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuu. Ponb XUMUM B )KM3HHU YEIOBEKa. XUMHSI B CHCTEME HayK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XUMHUU. UMCThIE BEIIECTBA U CMECH.
CnocoObI pa3eieHus: CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClloKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUSHUE.

Xumuaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHYECKHX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCUTENbHAasE AaTOMHas Macca.
OTHOcUTENbHAs MOJIEKYJISIpHAs Macca. MaccoBast 10151 XMMHUYECKOrO AJIEMEHTA B
COCIMHEHUMU.

KonuuectBo BemecrBa. Monbs. MomnsipHast macca. B3auMoCBsI3b KOJIUYECTBA,
MacChl M YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacu€rel mo dopmynam
XUMHUYECKUX COCTUHEHUMN.

@uU3NYECKUE U XUMHUYECKUE SABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aKoH COXpaHEHHMsSI MacChl BelleCcTB. XuUMUUYeckue ypaBHeHus. Knaccuduxanms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKESHUS, 3aMeIeHuUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYIO0M, MpaBmwiiaMu pabOThI B JIaOOpaTOpuu U
npuéMamMu 0OpaIieHusl ¢ JJabopaTOPHBIM 000PYIOBaHUEM, U3yYCHHE W OMUCAHUE
(bU3MYECKUX CBOMCTB O00pa3IlOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIEHHE W KOHJEHCALMs BOJIbI) U XUMHYECKUX (FOpEHHE CBEYHU, MPOKAIUBAHHE
METHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUH, HAOTIOIeHNE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCH]IA
meau (Il) mpu HarpeBaHwuu, B3anMOICHCTBHE XKene3a ¢ pacTBopoM coiu meau (11),
U3Y4YEHHE CIIOCOOOB pa3/iefieHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE,
BbITIApUBAHUE, AUCTUIUIALIMS, XpoMaTtorpadus, IpOBEICHUE OUUCTKA MOBApPEHHOM
CONMM, HaONIOJICHHWE W  ONHCaHUE  PE3YJIbTaTOB  IMPOBEJACHHS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneilune npeacTaBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3j1eMEHT U IpocToe
BerecTBO. Haxokmenue kuciaopoma B mpupoje, (U3NYECKHEe W XUMUYECKUE
cBoiictBa (peakiuu rtopeHus). Okcunabl. [Ipumenenue xkuciopoga. CrocoObI



MOJIYYCHUSI KUCTIOpOJla B JIabOpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoa B npupoje. O30H — atoTponHasi MOAU(PHUKALINS KUCIOPOIa.

TermmoBoil >PdexkT XUMHUYECKOM peakuuu, TEPMOXHMMHUYECKHE YpaBHEHUS,
9K30- U DHAOTEPMUYECKHE pEaKIUu. TOIIMBO: yroib W METaH. 3arpsi3HECHUE
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — omeMeHT M mpocroe BemecTBo. Haxoxaenue Bomopona B
npupone, ¢GU3NYECKHE U XUMHUYECKHE CBOWCTBA, TMPUMEHEHHE, CIOCOOBI
nosyyeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpBL.
HaceliieHHble M HEHACHIIEHHBIE pacTBOpbl. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBast 107151 BelllecTBa B pacTBOpe. XUMHUECKHE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTBOpOB B pupoJe U B KU3HU 4YeToBeKa. KpyroBopoT BOIbI B MPUPOJE.
3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHJOB:  coyieoOpa3yroniie (OCHOBHBIC, KHCIOTHBIE, aMQOTEepHBIE) U
HeconeoOpasyomue. HomeHknarypa okcuaoB. DU3MYECKHE U XUMHUYECKUE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHOBaHuU. PU3MUYECKHE W XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

Kucnorsl. Knaccudukamnus kuciaor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psa aktuBHOocTH MetaiuioB H. H. bekerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa coseil. @u3nyeckue U XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue counen.

['eneTnueckas CBsI3b MEXY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPENIEIICHNE COAECPKAHUS KUCIOPOAa B BO3AYXE, MOTYyYEHHE,
cobupanue, pacrno3HaBaHWE W W3YUYCHHE CBOWCTB KHUCIOpOJa, HAOIIOICHUE
B3aMMOJCICTBUS BEIIECTB C KHCIOPOJAOM H YCJIOBUS BO3HUKHOBEHHS U
MpeKpalieHusi TopeHus (moxkapa), O3HAKOMJICHHE C oOpa3llaMh OKCHUIOB U
ONKMCAHME HX CBOWCTB, IOJY4YEHUE, COOMpPAHHE, PACIO3HABAHUE U HU3YyYEHHUE
CBOMCTB BoAopoja (ropenue), B3aumomelictBue Bomopona ¢ okcugoMm menu (1)
(BO3MOXKHO HCIMOJIb30BAaHUE BHUEOMATEPHUAIOB), HaOMOIeHE O00pa3lloB BEIIECTB
KOJINYECTBOM | MoOJb, HCCIEOBaHHE OCOOEHHOCTEH pacTBOPEHHUs BELIECTB C
pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONPEACIEHHON
MacCOBOM JI0JIEW PACTBOPEHHOT'O BEUIECTBA, B3AMMOJIEMCTBUE BOJbI C METAJUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXXHO  HCIIOJIb30BAHUE  BUIECOMATEPHUAIIOB),



UCClIeIOBaHUE O00pa3lOB HEOPraHMYECKUX BELIECTB Ppa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PacTBOpax KUCJIOT U IIEJIOoYeid,
u3ydeHue BizaumojeiictBus okcuma menu (ll) ¢ pactBopoM cepHOW KHCIOTHI,
KHCIIOT C METAJUIAaMHU, PEaKIUi HEUTpalnu3alu{, IOJYy4YEHHE HEepacTBOPUMBIX
OCHOBAHWM, BBITECHEHME OJHOIO METAUIa APYTMM M3 pacTBOpa COJIM, PELICHHE
DKCIIEPUMEHTAJIBHBIX 3alad Mo Teme «BaxHedlmme Kiaacchl HEOPraHWYeCKHX
COCIMHEHUI.

Ilepnonnuecknii 3axkoH wu Ilepumogmyeckas cucreMa XHMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHUCJIUTETBHO-BOCCTAHOBHUTEIbHbIE PeaKIUH

[lepBbie TOMBITKK KIACCU(PUKAUU XUMHUYECKHX 3JeMeHTOB. [loHsiTHe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJIOYHO3EMEIbHBIE METAJLIbI,
rajloreHbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(OTEPHbIE OKCUIbI
Y TUAPOKCHUIBI.

Ileprnoanuecknii 3akoH. [lepruoauyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
[lepmonnueckon cucremel xumudeckux 3ynemeHToB [{. . MenneneeBa. [lepuonsl
u rpynnbl. PU3MUECKUMI CMBICH IOPAJKOBOIO HOMEpPA, HOMEPOB IEpHoAa Hu
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonsl. DiekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepuomnueckorn cucremsl [[. M. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOTO
3JIEMEHTA 110 ero noyioxkeHuto B [lepuonnueckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUsSl paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAJNIMYECKUX U HEMETAIMYECKUX CBOMCTB MO IPyIIaM U MEPHUOJAM.

3nauenue llepuonnueckoro 3akoHa u [lepuoanyeckoi cuCTeMbl XUMUYECKUX
JJIEMEHTOB JUIsl pa3BUTUA HAayku W npaktuku. JI. M. MenneneeB — yuyéHbli u
rpaXKJaHuH.

Xumuueckass cBs3b. KoBaneHTHass (HOJsipHAs M HEMOJSIpHAsl) CBS3b.
DIEeKTPOOTPHULATEILHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAsI CBS3b.

Crenenp  okucieHus.  OKHUCIHMTEIBHO-BOCCTAHOBUTEJIBHBIC  PEAKLUU.
[Ipoueccel okucaeHus U BOcCTaHOBIEHUA. OKHUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKcnepumenm:

U3ydeHrue OoOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
TUAPOKCUJA LMHKA C PACTBOPAMHM KHCIOT M ULIEJIOYEeH, IMPOBEAEHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanuzanuss MeXNpeaIMETHBIX CBSI3€M IpU HM3YYEHUM XUMHUHU B 8 Kiacce
OCYIIECTBIIICTCS dYepe3 HCIONb30BaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK W MOHATHUH, SBIISIIOIINXCS CUCTEMHBIMU U1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA.

OO0nue ecTeCTBEHHO-HAaY4YHBbIC MOHATHS: HAy4YHbIA (DaKT, THMOTE3a, TEOPHUS,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEePUOJUYHOCTD, HAOIIOJCHUE,
SKCIIEPUMEHT, MOAECITUPOBAHNE, U3MEPEHUE, MOJEIb, SIBIICHUE.

dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I,
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHME BEIECTBA, ra3, (PU3MUECKHUE BEIUYUHBI, €IUHUIIBI
M3MEPEHUsI, KOCMOC, IUTAHETHI, 3BE3/1b1, COHILE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE TMOPOJbI,
TMOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYECKAs peakUus

Ilepnonnuecknii 3akoH. [lepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUM CBOWMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kauusd, KaIbIUd W HX
COCJIMHEHUH B COOTBETCTBHU C IIOJOXKEHMEM »3JIEMEHTOB B Ileprogumueckoi
CHUCTEME U CTPOCHUEM UX AaTOMOB.

CtpoeHue BelllecTBa: BUIbl XUMHYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIA KPUCTAUIMYECKON PEUIETKU H
BUJa XUMHUYECKOU CBSI3H.

Krnaccudukaruss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEILIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJlacCaM HEOPraHUYeCKUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarmss XuMUYeCKUX PEaKIliid MO Pa3IudHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIioBoMy 3¢GdeKTy, o
M3MEHEHUIO CTEMEHEW OKUCJICHUSI XMMUYECKUX SJIEMEHTOB, MO0 0OpPaTUMOCTH, MO
Y4acTHIO KaTajau3aTropa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMUUECKUE
YPAaBHEHUS.

[lonsiTue 0 ckopocTH XuMu4eckoil peakuuu. IloHarne o0 oOpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKHX peakuusax. [IoHATHEe 0 TOMOTEHHBIX M IeTepOTCHHBIX
peakuusx. [lonsitue o katanuse. [loHsaTHE 0 XMMHUUYECKOM paBHOBEeCHU. DAKTOPBHI,
BIIUSIIOIIAE HAa CKOPOCTh XHUMHUYECKOW PEAKIMU M IOJIOKECHUE XUMHUUYECKOrO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OasaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIHLHOMN pEaKIum. Cocrasnenne YpPaBHEHUU



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HCIOJB30BAHUEM  METOZA
AIIEKTPOHHOT O OaliaHca.

Teopust 3JIEKTPOIUTUYECKON JUCCOLMALAN. DIEKTPOIUTHI U HEANEKTPOIUTHI.
Katnonsl, annonsl. MexaHn3M AHCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMuueckont cBszu. Ctenenb nqucconuani. CUiIbHbIC U CA0bIe SJIEKTPOTUTHI.

Peakiiuu noHHOTrO 0OMeHa. Y CoBHs MPOTEKaHUSI peaKIMil HOHHOTO OOMEHa,
MOJIHBIE W COKpAalIEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBONCTBA KHUCIIOT,
OCHOBAaHMM W cojJell B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHYECKOU
nucconuanuu. KadecTBeHHbIC peakiiui Ha HOHBI. [IoHSITHE O THAPOSIN3E COTIEH.

Xumuyeckuui IKChepumMeHm:

O3HAKOMJICHHE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB M HEMETAUIOB (TpaduTa W aiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakinu
OT BO3MCHUCTBUS PA3IMYHBIX (HAKTOPOB, HCCICAOBAHUE DICKTPOIMPOBOIHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMAIMU KHCIOT, WIEJIOYEd U  COJIeH
(BO3MOXXKHO  HMCHOJB30BAaHWE BUJIEO MaTEpPUAIOB), IMPOBEJCHHUE  OMBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHUs  peakiuid  HMOHHOro  OOMeHa
(oOpa3oBaHMe oOcajka, BbBIJCICHHE Ta3a, OOpa30oBaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioXKEHUs, COSAMHEHUS), pacliO3HABaHUE HEOPTraHWYECKHUX
BCIIECTB C IIOMOUIbK0 KAQUYECTBEHHBIX pEAKIIMA HA  HOHBL, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMeTa/uibl 1 MX COeITUHEHHUSA

OO6mras  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XMMHMYECKHE CBOMCTBA Ha IPUMEpPE  XJopa
(B3aUMOJICICTBUME € MeETAUIaMH, HEMETa/UlaMH, IejodaMu). XJOPOBOAOPO.
ConsiHast KHCIOTa, XMMUYECKHUE CBOICTBA, MOJydE€HHE, NpUMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHMW3M 4YelOBeKa. BaKHelIne XJIOpUIbl U UX
HAXOXJCHHUE B PUPOJE.

O6mas xapakrepuctuka 3eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIe CTerneHU oKucieHus. CTpoeHue u (Puanueckue CBOICTBA
MPOCTBIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOIHBIE MOAU(PUKAIIUN KUCIOPOa
U cepbl. XuMHUYECKUe CBOMCTBa cepbl. CepoBOAOpOH, CTpoeHUE, (Pu3nyeckue u
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpPhbl KAK MPEICTABUTEIIM KHUCJIOTHBIX OKCHJIOB.
CepHas kuciora, (U3MYECKHME M XHMHUYECKHMEe CcBoicTBa (oOmue Kak
OpeCTaBUTENsl Kjlacca KHUCIOT M creudduueckue). XUMHUYECKUE PpPEeaKIHH,
JeXaliie B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJY4EHUS CEPHOM KHCIIOTHI.
[Tpumenenue cepHoil KUCI0Tbl. CONM CEPHOM KUCIOTHI, KAUECTBEHHAs! PEaKIIUs Ha



cynbdar-uod. HaxoxxneHnue cepbl U €€ COeIMHEHUN B mpupojie. XUMUYECKOE
3arps3HEHUE OKpYXKarolled Cpelbl COCIUHEHUSIMU cepbl (KHUCIOTHBIE 10U,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJO0TBPAILEHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIC CTETIEHW OKHUCIEHHUsA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢usnyeckue U Xumuieckue cpoiicta. KpyroBopor azora B npupozae. AMMHAK, €T0
¢u3nyeckue u XMMHUECKHUE CBOICTBa, MONydeHue U npuMenenue. Conu aMMOHuS,
ux Qu3nMUecKre U XMMUYECKHEe CBOMCTBRA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHHMs. A30THasl KHUCJOTa, €€ MOJy4eHHe, (PU3NUECKUE U XUMUYECKUE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENSI Kjacca KHUCIOT W crenuduyueckue).
Hcnonb30BaHWE HUTPATOB U COJEH AaMMOHHUS B KayeCTBE MHUHEPATIbHBIX
ynoOpeHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
aitorponHeie Monupukanuu (Gocdopa, (uznUecKkrue M XUMHUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dbocdhopHas kucinora, Gpu3HUecKue 1 XUMHUUECKUE CBOMCTBA,
nonyyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATBbHBIX YAOOPEHUH.

OO6mas xapakrepuctuka 351eMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEpHblE  CTEMEHM  OKHCIEHHUSA.  YIJEpoA,  aJUIOTPOIHbIE
Moau(UKaIMKM, paclpoCTpaHEHWE B MpupoAe, (U3HUEeCKUe U XUMHYECKHE
cBoiicTBa. Ancopouus. Kpyroopot yrinepona B npupoae. OKCuzbl yriepona, ux
¢u3nyeckue W XUMHYECKHE CBOWCTBA, JCWCTBUE Ha JKUBBIE OpPraHU3MBI,
NOJyYeHHE W NPUMEHEHHUE. DKOJIOTHYecKue MNpoOJIeMbl, CBA3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a TI00aJbHOTO TMOTEIUICHUS KIWMAaTa, MapHUKOBBIM
adekr. YronapHas KuciaoTa U €€ conu, uX GU3NUEeCKue U XMMHUECKHUEe CBOWCTRA,
nojlyueHue W mnpuMeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOooOHATOB B OBITY, MEIUILIUHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35IMCTBE.

[lepBoHavanpHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTHUJICH, TaHOJI, TJIULEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HCTOYHUKH YIIEBOAOPOAOB (Yroib, NPUPOAHBIA Tra3, HEPTH),
IPOAYKTHl MX TepepadoTKu (OC€H3WH), MX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: JKMpaX, OenKax, YyriieBogax — U Ux
poaM B OKM3HM 4YelOBeKa. MarepuaabHOE€ €IWHCTBO OpPraHUYECKUX U
HEOPraHU4eCKUX COEITMHEHUH.

KpeMHuuii, ero ¢usnueckue U XUMHUYECKHE CBOMCTBA, IMOJyYCHHE W
npuMenenue. CoequHeHHs KpeMHusi B mnpupoze. OOmue mnpencraBieHUs 00
okcuse kpeMuus (IV) u kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIb30BAaHHE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxxHelmre CTpouTenbHbIE MaTepUallbl: KepaMHKa,



CTEKJIO, 1IEMEHT, OeTOH, *kene300eToH. [Ipobiembl 6€30MacHOro MCIOIb30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00paslioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJIIHOW KHCIOTHI,
IPOBEJICHUE KaUYECTBEHHBIX PEaKIMi Ha XJIOPUA-MOHBI U HAOJIOICHHE MPU3HAKOB
UX TPOTEKaHHUS, OIBITHI, OTpaxaronue (QU3nYecKkne M XUMUYECKUE CBOWCTBA
rajJJoreHOB M UX COEIMHEHUM (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpa3lamMyd XJOpPUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
obpasmaMu  ceppl M €€  COEOUMHEHUSIMU  (BO3MOXKHO  HCHOJIb30BaHUE
BUJICOMAaTEpUaAJIOB), HAOJIOJICHHUE TIpollecca OOYrJIMBaHUsl caxapa Ioj JeHCTBHEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, H3y4YEHHE XUMHUYECKHUX CBOMCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnu Ha cynabdar-
WOH U HaOIIOZieHUE MNpu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3UYECKUMU
CBOWCTBaMH a30Ta, Qochopa U UX COENUHEHUN (BOZMOXKHO HCIOJIb30BaHHE
BUJICOMAaTEpHaAJIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHuH, MoJydyeHHeE,
coOupaHue, pacrno3HaBaHWE W HW3YyUYEHHE CBOICTB amMMHuaka, MpOBEACHUE
KAueCTBEHHBIX PEAKIMH HAa MOH aMMOHHUS M (ocaT-uOH U U3yYEHHE MPHU3HAKOB
UX MPOTEKaHUs1, B3aUMOJECHCTBUE KOHLIECHTPUPOBAHHOW a30THOM KHUCIIOThI C MEABIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTATMYECKUX PEHETOK anMaza, rpaduta, (QyuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aJCOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM IPOTHBOTa3a, MOJIyueHUE, COOMpaHue, paclo3HaBaHUE U U3ydCHHE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHNE KAYECTBEHHBIX PEaKInii Ha KapOoOHAT |
CWIMKAT-UOHbBl M M3y4Y€HHE TMPU3HAKOB MX MPOTEKaHHUs, O3HAKOMJICHHE C
OPOJAYKIIMEH CUJIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHelmme HeMeTaJuTbl U UX COEUHEHHUS.

MeTa/iibl 4 MX COEIMHEHUSA

OO1ast XapaKTepruCTUKa XUMHUYECKUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU
ux nonoxeHus B Ilepuonnueckoi cucreMe xumuueckux isnemeHtoB JI. .
MenpaeneeBa n ctpoeHus: aToMoB. CTpoeHrne MeTauioB. Mertajuinueckas CBsi3b U
METAJUIMYECKasd  KPUCTAJUIMYECKAss  pEIIETKa.  DJIEKTPOXMMUYECKUN  pAll
HarpspkeHUH MetaioB. OU3nyecknue U XMMHUYECKHUE CBOMCTBAa MeTayuioB. O0ume
crnocoObl TosiydeHHs MeTayuioB. I[loHsATHE O KOpPpPO3UMM METaIOB, OCHOBHBIE
CcrocoObl 3ammThl UX OT Kopposuu. CraBel (CTaib, YYryH, AIOPAIFOMUHUMH,
OpoH3a) U UX MPUMEHEHUE B ObITY U MPOMBIILICHHOCTH.

Illenounsie MeTambl: nojiokeHue B llepronnyeckor cuCTEME XMMHUYECKHUX
anemeHnToB /. M. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXIEHHUE B MPUPOJE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumMepe HaTpusi U kanus). OKcuabl u



TUAPOKCUABl HaTpusi W Kaius. lIpuMeHeHue MIETOYHBIX METAUIOB W HUX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaZIbl MAarHuii MW KajblUil: IIOJ0XKEHHE B
[Iepuonnueckon cucreMe xumuyeckux anemeHtoB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaXOXJI€HUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
U Kanblusa. BaxuHellve COEIUHEHUS KalblUs (OKCHI, THUAPOKCHUA, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AJIoMUHUN: TI0J105)keHUE B [leproanyueckoi CUCTEME XUMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEpHBbIE CBONCTBA OKCHUJIA U THIPOKCHUIA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuonnueckoil CHCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MeHnneneeBa, cTpoeHHE aroMa, HaxOXkAeHUe B mnpupoae. PuznuecKkue Hu
XUMUYECKUE CBOMCTBA kele3a. OKcuabl, TuapoKcuanl v conu xenesa (1) u xenesza
(1), ux cocTaB, CBOMCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMy METAUIOB U CIUIABOB, HUX (HU3UUYECKUMHU
CBOMCTBAMH, M3YUYECHHME PE3yJbTAaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
KaJbllid WU HATpUs C BOAOW (BO3MOKHO HCITOJIb30BAHUE BHEOMATEPUATIOB),
WCCIICIOBAHME CBOMCTB KECTKOW BOBI, MPOILIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEaKIMi HA MOHBI: MAarHus, KajblWs, aJIOMUHUS, IIMHKA, JKee3a
(1) u xenesza (1), menu (Il), HaGMOIEHUE U OMKMCAHUE MPOIECCOB OKPAIIUBAHMSI
JJaMEHU MOHAaMU HaTpHs, Kalusd W Kaiblusid (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIEAOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEHICHHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 N0 Teme « BaxxHeunmue
METAJLIbl U UX COEMHEHUS.

XuUMHS M OKpPYKaK0IIAasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HM 4YeJOBeKa. be3omacHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuid B ObITy. [lepBas momoips mpu
XUMUYECKUX 0KOTraxX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYyXKaroliew cpenbl (IpeaesbHas IOmycTUMast
KOHIIeHTpalus BemiecTs, nainee — [IJ1K). Ponb xumMuu B pelieHuu 3KOJIOTHUYECKUX
npoosieM.

Xumuueckuii IKcnepumenm:

M3y4eHHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEPHbIC
MaTepHallbl).

Meosicnpeomemmnule cea3u



Peanmu3anusa MeXNpeIMETHBIX CBA3€H IPU M3YYEHMH XUMHHM B 9 Kiacce
OCYILECTBJISIETCSI  4Y€pe3 HCHOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHATHUM, TaK U MOHITHUH, SBISIOMIMXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IMKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaluu3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOI0IeHNE,
AKCIEPUMEHT, MOJEIMPOBAHUE, HW3MEPEHUE, MOJIENb, SBJICHUE, NapPHUKOBBIN
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

dusuka: Marepus, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKJIU/I,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUECKUH 3apsj, HPOBOIHUKH,
MOJYIIPOBOJHUKU, JTUAJIEKTPUKH, (OTOJIEMEHT, BELIECTBO, Telo, O0O0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILITNYECKAs
pemiérka, CruiaBbl, (PU3NYECKUE BETUYUHBI, €IUHULIBI U3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHLIE.

buonorusi: ¢dorocunres, apixanue, Omocdepa, 3KOcUCTEMa, MHUHEPAJIHLHbBIC
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOJbI,
IIOJIE3HBIE MCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUSA NTPOI'PAMMBI 110 XUMHNHN HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE Pe3yabTaThl OCBOCHUS MPOrpaMMBbl OCHOBHOT'O OOIIET0 0Opa3oBaHMs AOCTHUTAIOTCA B X0l OOYy4YCHHS
XMMHH B €IUHCTBE Y4eOHOM M BOCHHUTATEIbHOM MAESITEBHOCTH B COOTBETCTBUU C TPAAMIMOHHBIMH POCCUHUCKUMU
COLMOKYIBTYPHBIMH ¥ JTyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, TPUHSATHIMH B OOIIECTBE MpaBWJIaMd WM HOPMaMHU
IIOBEJICHUS U CIIOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHUsI, CAMOPAa3BUTHUS U COLMAIN3ALMH 00YyJarOLUXCsl.

JIMYHOCTHBIE pPe3yJabTaThl OTPAXAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJACTBOBATHCS CHUCTEMOM TMO3UTHUBHBIX
LIEHHOCTHBIX OPUEHTAIUI U paclIupEHUE ONbITA ACSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YaCTHU:

1) mnaTpMOTHYECKOr0 BOCIUTAHMS

LHEHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIBTYPHOMY, UCTOPHMUECKOMY W HAyYHOMY HACJEIWIO, MOHUMAaHMUs
3HAYEHUs] XMMHYECKON HAayKH B JKU3HHM COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH BIA/JETh JOCTOBEPHOW MH(OpMAIME o
MEPEIOBBIX JOCTHKCHHUSIX U OTKPBITUAX MUPOBOM M OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
yCTpOWCTBE MUpPA U OOIIECTBA;

2) TPaKIAHCKOTr 0 BOCTIMTAHUS S

NPEJCTABJICHUS O COLIMATIBHBIX HOPMaX U MpaBUIaX MEKIMYHOCTHBIX OTHOLICHUH B KOJJIEKTHBE, KOMMYHHUKATUBHON
KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOH, y4eOHOMCCIIEeI0BATENbCKOM, TBOPUECKOW M JAPYTUX BUAAX JESATEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESTEIbHOCTM INpU BBINOJIHEHUHM Y4YeOHBIX, [O3HABaTEIbHBIX 3ajad,
BBIMIOJIHEHUN XUMUYECKUX OKCIIEPUMEHTOB, CO3AAHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIOHHUMAHHUIO H
B3aMMOIIOMOILIM B MPOLIECCE 3TOM y4eOHOW AESITEeNbHOCTH, TOTOBHOCTH OLIEHHWBATh CBOE IOBEIECHUE M MOCTYIKU CBOUX
TOBAPHILEH C TTO3UIIMH HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHMSI MOCIIEICTBUI TOCTYIIKOB;

3) HeHHOCTH HAYYHOI 0 MO3HAHMS

MHUPOBO33PEHYECKHE IPEICTABICHUS O BELIECTBE W XUMHUYECKOM pEaKluu, COOTBETCTBYIOIIME COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH M COCTABIISIFOIIME OCHOBY JIJIsl TOHMMAaHUsS CYIIHOCTH HAYYHOW KapTUHBI MHUpPA, MPEICTaBICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI NMPHUPOJBI, B3aUMOCBS3AX 4YEJOBEKa C MPUPOAHON CpeAod, O POIM XUMHUHU B
MIO3HAHWH ITUX 3aKOHOMEPHOCTEM;



NIO3HaBaTeIbHbIE MOTHUBBI, HAIIPABJIICHHbIE HA MOJYyYEHUE HOBBIX 3HAHUI 10 XUMHUH, HEOOXOAUMBIE IJIs1 OOBSICHEHUS
HaOJI0JaeMbIX IPOLIECCOB U SABJICHUH, MO3HABaTEIbHOM, MHPOPMAIIMOHHON W UYWUTATENIbCKOM KYyJIbTYpbI, B TOM YMCIIE
HABBIKOB CaMOCTOSATENbHON pPa0OThl ¢ Y4eOHBIMU TEKCTaMH, CIPABOYHOW JIMTEPATYpPOW, NOCTYNHBIMU TEXHHUYECKUMU
cpeacTBaMu MH(POPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpEC K OOYYEHUI0O M TO3HAHWIO, JHO003HATENbHOCTh, TOTOBHOCTH M CHOCOOHOCTH K €aMOOOpa30BaHUIO,
OPOEKTHOW M HCCIEN0BATENbCKON JIEATEIbHOCTH, K OCO3HAaHHOMY BBIOOpDY HANpaBICHHOCTH U YpPOBHA OOydeHUs B
JTaJIbHEUIIIEM

4) popMUpOBaAHMS KYJIbTYPbI 310POBBSI:

OCO3HAHUE LEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 370POBbIO, YCTAaHOBKM Ha 3/I0pOBBIN 00pa3
KU3HU, OCO3HAHUE IOCJIEICTBUN U HENPHUATHE BPEIHBIX NPUBBIYEK (YHOTPEOJEHUS aNKOrojisi, HAPKOTUKOB, KYpPEHHS),
HEOOXOAMMOCTH COOJIIOICHUS TPaBUJI 0€30MACHOCTH MpU OOpallleHUH ¢ XUMHYECKUMHU BEIIECTBAMHU B OBITY U PeasIbHOM
KU3HH;

5) Tpy10BOI'0 BOCTIMTAHMSI:

MHTEpPEC K MPAKTUYECKOMY M3YYEHHIO MpOQeccHil M Tpyaa pa3auvyHOro pojia, YBaXKEHHE K TPYyAYy U pe3ylibTaram
TPYAOBOH AESATETHbHOCTH, B TOM YHCIIE HA OCHOBE NPUMEHEHHS MPEIMETHBIX 3HAHUN MO XUMHUHU, OCO3HAHHBIM BBIOOP
WHIUBUYaJIbHON TPAEKTOPUU MPOAOHKEHHUSI 00pa30BaHUs ¢ Y4ETOM JIMUHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMUU,
OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, ycnemHoil npodeccuoHaIbHOU AESITEIbHOCTH W Pa3BUTHUSI HEOOXOIMMBIX
YMEHHH, TOTOBHOCTh aJJalITUPOBATHCS B IPO(ECCUOHAILHOM Cpelie;

6) IKOJIOrHY€eCKOro BOCIMTAHMS:

HKOJIOTUYECKH 11€1eCO00pa3HOe OTHOIICHHE K MPUPO/IE KaK UCTOYHHUKY >KU3HU HA 3emile, OCHOBE €€ CYyIIIeCTBOBAHHUS,
NOHMMaHHE IIEHHOCTH 3J0poBOro M Oe3onmacHoro oOpa3a >XH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
($U3NYECKOMY M TICHXHYECKOMY 3/J0pPOBbIO, OCO3HAHHE IICHHOCTH COOJIIOJICHUSI TMpaBUil 0€30MacHOr0 MOBEACHUS IPH
paboTe ¢ BeliecTBamMu, a TAKXKE B CUTYallUsAX, YIPOXKAIOIIMX 37I0POBBIO U JKU3HHU JIIOJCH;

CIOCOOHOCTU MPHUMEHSTh 3HAHUS, MOJIydaeMble NpU H3YYEHUM XUMUHU, A pPELIEHUs 3a7ad, CBA3aHHBIX C
OKpyXXarouied MNpUPOAHOW CpENOM, HJisi TMOBBIILIEHHUS YPOBHS SKOJOTMYECKOM KYyJIbTYPhl, OCO3HAHHUS TIJ00AIBbHOIO
XapakTepa 3KOJIOTUYECKUX MPOOJeM U MyTed MX pelIeHHs MOCPEICTBOM METOJI0B XMMHUH, HKOJIOTHYECKOT0 MBILIUIECHUS,
YMEHHS pYKOBOJCTBOBATHCS UM B MO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAIbHON MPAKTHKE.



METAINIPEAMETHBIE PE3YJIBTATDBI

B coctaBe MeTarnpeMETHBIX pe3yIbTaTOB BBIJCISIOT 3HAYUMBIE /ISl (DOPMHUPOBAHUS MUPOBO33PEHUS OOIICHAYYHBIE
MOHSTHS (3aKOH, TEOPHsI, TIPUHIIMII, TUIIOTE3a, (DAKT, CUCTEMA, TIPOIIECC, IKCIIEPUMEHT U JIPYTOe. ), KOTOPBIE UCTIONh 3YIOTCS
B €CTECTBEHHO-HAYUHBIX YUEOHBIX TpeIMeTax U TO3BOJIAIOT HA OCHOBE 3HAHWUW M3 JTUX MNPEAMETOB (HOPMHUPOBATH
IPEICTaBIIEHUE O IICJIOCTHOM HAydYHOW KapTHHE MHUpa, W YHUBEpPCalbHbIC Y4cOHBIC ICHCTBUSA (ITO3HABATEIIbLHEBIC,
KOMMYHHUKATHUBHbBIC, PETyJISTUBHBIC), KOTOpbIE oOOecrnednBaoT (OPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIILHOMY
TUTAHUPOBAHUIO M OCYIIIECTBIICHUIO YICOHOU e TEHHOCTH.

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHbBIE YYeOHbIE 1eiicTBUA

ba3oBble Jornueckue 1eMcTBUSA:

YMEHHUS UCTOJIh30BaTh MPUEMBI JIOTHYECKOTO MBINUICHUS TIPU OCBOCHWM 3HAHWM: PAaCKPBIBATH CMBICT XUMUYECKUX
MOHATUH (BBIACIATh MX XapaKTEpPHBIC MPU3HAKW, YCTAHABIMBATH B3aMMOCBS3b C APYTMMH TOHSITHUSMH), HCIIOIH30BATh
MOHATHUS JJI1 OOBSICHEHUS OTICNBbHBIX (DAKTOB W SBJIICHWM, BHIOMPATh OCHOBAHUS W KPHUTEPUHU IS Kiaccupukarun
XUMUYECKUX BEIIECTB M XUMHUYECKUX pEaKIMi, YCTaHABIUBATh MPUYMHHO-CJICICTBEHHBIC CBA3UM MEXKAY OOBEKTaMHU
M3Y4YCHUS, CTPOUTH JIOTHYECKUE PACCYKICHUs (WMHAYKTHBHBIC, ICTYKTUBHBIC, I10 aHAJIOTHH), JACNaTh BBIBOALI U
3aKJTFOUYCHHUS;

YMEHHE MTPUMEHSTH B TIPOIIECCe TIO3HAHUS MOHATHS (TIPEIMETHBIC M METAIPEAMETHBIC), CHMBOIMYECKUE (3HAKOBBIC)
MOJICITH, WCTIOJb3YEMbIC B XHUMHUHU, IPEOOpPa30BBIBATH IIUPOKO MPHUMEHSIEMBIE B XUMHUU MOJICIBHBIC IPEACTABICHUS —
XUMUYECKUN 3HAK (CHMBOJ JJIEMEHTA), XHUMHUYecKas (QopMmysia U ypaBHEHHUE XMUMHYECKOW pPEaKIuu — TPHU pErIeHUH
y4eOHO-TI03HABATENbHBIX 3a71a4, ¢ Y4ETOM 3TUX MOJCIBHBIX MPEJICTABICHHUN BBISBISATH M XapaKTePU30BaTh CYIIECTBEHHBIC
MPU3HAKN M3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB W XUMHYECKUX PEAKIMi, BBISBISATH OOIINE 3aKOHOMEPHOCTH,
PUYUHHO-CIICICTBEHHBIC CBSI3M U MTPOTUBOPEUHS B M3y4acMbIX MPOIIECCAX U SIBICHUSX.

Bba3oBble ucciienoBarejbCKue AeiCTBUA:

YMEHHE UCIOJIb30BaTh MTOCTABJICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B KAU€CTBE OCHOBBI JIJIS
dbopMUpOBaHUS TUTIOTE3BI 1O MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

MPUOOPETCHUE OIbITAa IO TUIAHMPOBAHWIO, OPTaHHW3AIlMd M TPOBEICHHUIO YUYCHWUYECKHX JKCIICPUMEHTOB, YMCHUE
HaAO0JII01aTh 3a XOJ0M IPOIIECcca, CAMOCTOSITEIHLHO MPOTHO3UPOBATh €T0 PE3yNbTat, (HOopMyIUpOBaTH 00OOIIEHHS U BBIBOIBI
0 pe3ynbTaTaM MPOBEAEHHOTO OMbITA, UCCICAOBAHUS, COCTABIIATH OTYET O MPOJICITaHHON padoTe.



Pabora ¢ undgopmanmueii:

yYMEHUE BbIOUpaTh, aHAJIU3UPOBATh U MHTEPIPETUPOBATh MH(POPMALIMIO Pa3IUYHBIX BUJIOB U (OPM MPEACTABICHHUS,
NOJIy4aeMYI0 M3 PAa3HbIX HMCTOYHUKOB (HAYYHO-TIOMYJSIpHAs JIMTEpaTypa XHWMHUYECKOTO COJAEpKaHUs, CHPaBOYHBIC
nocoOus, pecypcbl IHTepHETA), KpUTHUECKU OLIEHUBATh MPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(POPMALINIO;

YMEHHE NPUMEHSTh pa3iMYHbleé METOAbl M 3alpochl MPU MOUCKE W OTOOpe MH(MOPMAIMM U COOTBETCTBYIOLIUX
JaHHBIX, HEOOXOUMBIX I BHIOJHEHHS Y4€OHBIX M TIO3HABATENBHBIX 33J1a4 OMpeaeIEHHOTO TUIA, MPUOOPETEHHUE OMbITa
B 00JaCTM UCHOJb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIaJeHUE KYJIbTYpOH aKTHUBHOIO
UCMOJIb30BaHUS PA3IUYHBIX IOMCKOBBIX CHUCTEM, CAMOCTOATEIBHO BBIOMPATh ONTUMAIbHYIO (QOpMY MpEACTaBICHUS
uH(pOpMaIMU U WUTIOCTPUPOBATH PELIaeMbIe 33/1a4l HECIOXKHBIMU CXEeMaMH, IharpaMMaMu, IpyrumMu popmamu rpaduku
U UX KOMOMHALIUAMU;

YMEHHE UCMOIb30BaTh U aHAIM3UPOBATH B MpOIECCe YUeOHON M UCCIIEeN0BATENBCKOM NEATEIbHOCTH HH(OPMAIIUIO O
BJIMSIHUU MTPOMBIIIIEHHOCTH, CEITbCKOI0 X0341CTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOIIEH IPUPOAHOU CPEBI.

KoMMyHHKAaTHBHBIC YHHBEPCaIbHbIC Y4eOHbIC 1efiCTBUS:

YMEHMS 3a]1aBaTh BOMPOCHI (B XO/A€ AUAIOra U (WJIM) JUCKYCCHH) MO CYIIECTBY 00CYX)AaeMOil TeMbI, (POPMYIUPOBATh
CBOM MPEUIOKEHUS OTHOCUTEIBHO BBINOIHEHUS NIPEIOKEHHOM 3a/1a4H;

YMEHUS MPECTABIATh MOJYYEHHbIE PE3YJIbTATHI MO3HABATEIbHOM ESTENBHOCTU B YCTHBIX U MUCbMEHHBIX TEKCTaX;
JieNaTh MPE3EHTALMI0 PE3yJbTAaTOB BBIMOJHEHUS XMMHUYECKOrOo 3KCIEepUMeHTa (JabopaTopHOro OmbITa, JadopaTopHON
paboTHI 1O UCCIICIOBAHUIO CBOMCTB BEIIECTB, YYCOHOT'O MPOCKTA);

YMEHHUS Y4eOHOIro COTPYIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM ITO3HABAaTEIbHOM M HCCIEI0BATENbCKON
JESITeIbHOCT MPHU PEIICHWH BO3HUKAIOMIMX IMPOOJIeM Ha OCHOBE yuéTa OOLIMX MHTEPECOB M COTJIACOBAHUS MO3UILIMN
(0OcyxneHusi, 0OOMEH MHEHUSIMHU, «MO3IOBbIE IITYPMBbI», KOOPIAHHALIUS COBMECTHBIX JIEHCTBUIH, OIpEIEICHUE KPUTEPUEB
10 OLIEHKE KaYEeCTBA BBIMOJHEHHON padOTHI U APYyruUe).

PerynsiTuBHBIC YHMBeEpCcalbHbIe Y4eOHbIe 1eliCTBHUSA:

YMEHHUE CaMOCTOATEJIBHO ONPENEIATh LEIU ACATEIBHOCTH, IJIAaHUPOBATh, OCYILECTBIISATH, KOHTPOJIMPOBAThH U IIPH
HEO0OXOJIMMOCTH KOPPEKTUPOBATH CBOIO AESATEIBHOCTh, BHIOUpaTh Hanbonee 3(heKTUBHBIE CIIOCOOBI PEIICHHS YU€OHBIX U
NO3HABATEIbHBIX 3a7a4, CAaMOCTOSITEJIbHO COCTABJIATh WJIM KOPPEKTHPOBATh IPENJIOKECHHBIA AITOPUTM JEUCTBHI IpU
BBIMIOJTHEHUU 33JJaHUI ¢ YYETOM MOITYYEHHUS! HOBBIX 3HAHHUM 00 M3y4aeMbIX 00bEKTaX — BEIIECTBAX U PEAKIMIX, OLIEHUBATh



COOTBETCTBUE IIOJYYEHHOIO pe3yJibTaTa 3asBJIICHHOM LEIM, YMEHUE HCIIOIb30BaTh WM AaHAJIM3UPOBATh KOHTEKCTHI,
IpeyiaracMble B yCIIOBUU 3aJaHUM.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMETHBIX PE3YNbTATOB IO OCBOCHHUIO O00S3aTENLHOTO COJEP)KaHUS, YCTaHOBJIEHHOTO JaHHOM
dbenepanbHOl paboyel MmporpamMMoM, BBIICISIOT: OCBOSCHHBIE OOYYAIOIIMMMCS HAaydHbIC 3HAHMS, YMEHHUS M CIOCOOBI
NeNCTBUH, cielupuIecKre s MPeAMETHON 00JacTi « XUMUSD, BUJIBI IEATEIHLHOCTH IO TIOTYYEHHUIO HOBOTO 3HAHMS, €T0

MHTEPIIPETAIINH, PEOOPA30BAHNIO U IPUMEHEHHIO B PA3JIUYHBIX YI€OHBIX U HOBBIX CHTYAIlUsX.
K xoHIy 00y4eHus B 8 Ki1acce nmpeIMeTHbIC pe3ylbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTD
y 00y4aroImuxcsi yMEHU:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX IIOHATHN: aTOM, MOJIEKYJId, XAMUYECKHUM 2JIEMEHT, IIPOCTOE BEIECTBO,
CIIO)KHOE BEILECTBO, CMECh (OJHOPOAHAS M HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCHTENbHAs aTOMHas |
MOJIEKYJISIpDHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi JOJII XMMHUYECKOTO JIEMEHTA B
COCAVNHEHUH, MOJSAPHBIA OOBEM, OKCHJA, KHUCIOTAa, OCHOBAaHUE, COJb, 3JIEKTPOOTPULATENBHOCTh, CTEICHb
OKHUCJICHHSI, XMUMHYECKasi peakUus, KiIacCU(PUKALMS PEaKUUi: peaklUH COCIUHEHHsS, PEAKIUU pa3ioKEHUs,
pEaKIK 3aMEeLIEHUs, peakuu OOMEHa, 3K30- U dHJOTEPMHUECKHE PEAKIIMU, TEIIOBOM 3(PQEKT peakiuu, s1po
aToMa, AJIEKTPOHHBII CIION aToMa, aTOMHas OpOUTalb, paAUyC aTOMa, XUMHYECKas CBSA3b, MOJSPHASI U HEMOJSIpHAs
KOBaJICHTHAsl CBs3b, MOHHAs CBA3b, MOH, KATHOH, aHWOH, PACTBOp, MaccoBas M0 BellecTBa (MPOLICHTHAas
KOHIICHTpAILIMs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATUM WM IPUMEHATh JTH IOHATUS IIPU ONMCAHUHU
BEILIECTB U UX NPEBPALLECHNM;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY Ul COCTAaBJIEHUS (DOPMYII BEIECTB U YPaBHEHUN XUMHUUYECKUX pEaKni;
OINPEAEISATh BAJEHTHOCTb ATOMOB 3JIEMEHTOB B OWHApHBIX COEAUHEHUSX, CTEIEHb OKUCJIEHHUS 3JEMEHTOB B
OMHAPHBIX COCAMHEHUAX, MPUHAIICKHOCTh BEIIECTB K OMPEICIEHHOMY KJIACCy COEIMHEHUU MO (opMysaM, BH]L
XUMHMYECKOH CBSI3U (KOBAJIGHTHAs M MOHHAs) B HEOPTraHUUECKUX COCAMHEHUSX;

packpbiBaTth cMmbIci [lepuonnueckoro 3akona Jl. M. MenaeneeBa: n1eMOHCTPUPOBATh IOHUMAHUE IIEPUOANIECKON
3aBHCHMOCTH CBOWMCTB XHMHMYECKHX D3JIEMEHTOB OT HX NOJOXEHUs B llepmonnueckold cucTeMe, 3aKOHOB
COXPaHEHHUsI MacChl BEUIECTB, IOCTOSHCTBA COCTABa, aTOMHO-MOJIEKYJIIPHOTO YYEHUs, 3aKOHAa ABOTraipo;



e OIMCHIBaTh U XapaKTepu3oBaTh TaOIMUHYI0 (popMy Ilepnonnueckoil cucTeMbl XUMUUECKHUX 3JIEMEHTOB: pa3inyaTh
NOHATUA «TJaBHas noarpynna (A-rpynmna)» u «modouynas noarpynna (b-rpymmna)», maneie u 6oJbIIMe NEPUOBI,
COOTHOCHUTb 0003HAUEeHUsI, KOTOpbIe UMEIOTCs B Tabiuue «llepronnueckas cucrema XuMudeckux snemeHTos /1. WM.
MenneneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XUMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj sSapa,
o011ee YUCIO0 AJIEKTPOHOB U PACIpeIeICHUE UX 10 SJIEKTPOHHBIM CJIOSIM);

e KJAaCCU(PUIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPraHMYECKHE BEIECTBA, XMMHUYECKHE peakuuu (Mo YUCIy H
COCTaBY YYaCTBYIOUINX B PEAKIMH BEILIECTB, 110 TEINIOBOMY 3P PEKTY);

e XapaKTepHU30BaTh (OMUCHIBATH) OOIIHME XMMHUYECKHME CBOWCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXkAas
OIHMCAHHE MPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOLIUX XUMUYECKHX PEAKLUIA;

e TMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAUYECTBEHHOI'O COCTaBa, BO3MOXKHOCTH MPOTEKAHUS
XUMUYECKUX IPEBPALICHUI B PA3JIMYHbBIX YCIOBHSIX;

e BBIYUCIISITH OTHOCUTEIbHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl BEIIECTB, MAcCCOBYIO JOJI0 XUMHUYECKOTO
3JIEMEHTA MO (POpMYyJIe COETUHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUEThI [0 YPABHEHUIO
XUMHUYECKON pPeaKkiuy;

e IPUMEHSTh OCHOBHBIE ONEpaIlMM MBICIUTENBHON NEATEIbHOCTH — aHalIM3 U CUHTE3, CpaBHEHHE, 000OIIeHHE,
CUCTEMaTH3allMI0, KIAaCCU(PUKALNIO, BBISIBICHUE NPUYUHHO-CIEICTBEHHBIX CBSI3€M — HJIi M3Y4YEHHS CBOWMCTB
BEUIECTB W XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METOJbl TMO3HAHUS — HAONIOIEHHE, W3MEpPEHHUE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (pEaIbHbIA U MBICIICHHBIN );

e CJENOBATh MpaBUJIAM MOJIb30BAHUS XUMHYECKOU MOCYI0M U 1abopaTOpHbIM 000pYAOBaHUEM, a TAKXKE MpaBUiIaM
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBHHM C WHCTPYKIHMSMHU IO BBIMOJHEHUIO Ja0OpaTOPHBIX XUMHYECKUX
OIBITOB MO TMOJYYEHUI0O U COOMPAHUIO Ta3000pa3HBIX BEHIECTB (BOAOPOJA M KHCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C OINPEIECIEHHON MacCOBOM J0JIEH paCTBOPEHHOIO BEIIECTBA, INIAHUPOBATh U MPOBOAUTH XUMUYECKUE
DKCIIEPUMEHTHI [0 PACIO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C IOMOLIBIO HHIUKATOPOB (JIAKMYC,
benondranenH, METUIOPAHXK U IPYTHUE).

K koHiy o0yueHus B 9 kjiacce npeMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JOJKHBI OTpakaTb C(hOPMHUPOBAHHOCTh

y 00y4aromuxcsi yMEHHI:



pPacKpbIBaTh CMBIC OCHOBHBIX XUMUYECKHUX TOHSTHI: XUMHUYECKUW AJIEMEHT, aTOM, MOJIEKYyJa, MOH, KaTHOH,
aHUOH, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb, DJEKTPOOTPUIIATEIILHOCTh, CTENEHb OKHUCIICHUS,
XAMHUYECKas PEaKIns, XUMHUYECKas CBSA3b, TEINIOBOM A(PQPEKT peakiuu, MOJb, MOJSPHBIA 00BEM, pPacTBOP,
AJIEKTPOJUTHI, HEIICKTPOIHUTHI, AJIEKTPOIUTHYECKAs IUCCOLMAIIMS, PEAKIMd HOHHOrO OOMEHa, KaTau3atop,
XHMHYECKOE PaBHOBECHE, OOpaTHMbIe M HEOOpAaTUMBIC PEAKIIMH, OKHCIUTEIHHO-BOCCTAHOBHUTEIBLHBIC PEAKIINH,
OKHUCJIUTETh, BOCCTAHOBUTENb, OKHUCIICHHE M BOCCTAaHOBJICHHE, AJUIOTPOIHUS, aM(OTEPHOCTh, XUMHUYECKasi CBS3b
(KOBaJICHTHAs, MOHHAs, METaJUIMYECKasi), KpUCTAUTMYECKas PEI€TKa, KOppPO3us METaIOB, CIUIABBI, CKOPOCTH
XUMHYECKOHN peakinu, mpeesbHo nomyctumas kormentpamnus [1JIK BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX MOHSATHNA W TPUMEHSTh OTH TOHSTHS TPU OMHMCAHUH
BEIIECTB U UX MPEBPAICHHU;

WCIOJIb30BaTh XUMHYECKYIO CHMBOJIMKY JUIsI COCTABIICHUS (POPMYIT BEIECTB U YPABHCHUN XUMHUUECKUX PEAKITUN;
OTIPEACIIATh BAJICHTHOCTh M CTCIICHb OKWCICHUS XHMMHYCECKHUX JJIEMEHTOB B COCIWHEHUSAX PA3IMYHOTO COCTaBa,
MPUHAIJICKHOCTh BEIIECTB K OMPENEIEHHOMY KIAcCy COEMUMHEHMM 1o (opmynaMm, BUJ XUMHUYECKOW CBS3U
(KOBaJICHTHAsI, MOHHAS, METAJUTMYECKas ) B HEOPTAaHUUECKUX COCTMHECHUSIX, 3aps/i HOHA TT0 XUMHYECKO (opMyrie,
XapakTep Ccpeiabl B BOJHBIX pacTBOpaxX HEOPraHUYECKUX COCIUHEHUW, THUM KPUCTALTUYECKONW PpEeIIETKH
KOHKPETHOTO BEIIECTBA;

packpbeiBaTh cMbICT [lepuonnueckoro 3akona [[. . MenneneeBa u 1eMOHCTPUPOBATh €T0 MOHUMAHUE: OMHUCHIBAThH
U XapakTepu3oBaTth TabiuuHyto ¢Gopmy [leprnonnueckoit cucTeMbl XUMHUYECKUX DJIEMEHTOB: Pa3jndaTh MOHITHS
«rnaBHasg noarpynmna (A-rpynma)» u «mnob6ouHas mnoarpynmna (b-rpynma)», manple u OOJbIIME TEPUOIHI,
COOTHOCHTH O0O3HAYEHUS, KOTOPhIE WMEIOTCS B TMEPUOJWYECKON TaOJMIle, ¢ YWCIOBBIMU XapaKTEPUCTHUKAMU
CTPOCHHUS aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB | 3apsij siApa, 00Iee YMCIIO IEKTPOHOB U PacCIpeie]ICHHE UX
MO0 DJIGKTPOHHBIM CJIOSIM), OOBSCHITH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB JJIEMEHTOB M WX
COCIMHEHUH B MpeesiaX MaJIbIX MIEPUOI0B U TJIABHBIX TOJATPYII C YIETOM CTPOCHHS UX aTOMOB,;
KJIacCU(UIIUPOBATh XUMUYECKHE JJIEMEHTHI, HEOPraHMYECKUE BEIIECTBA, XUMUYECKHE DPEaKIuH (M0 YUCIy U
COCTaBy YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEILUIOBOMY A(PQEKTy, MO HM3MEHEHUIO CTEICHEH OKHCICHUS
XUMHUYECKUX JJIEMECHTOB);



XapaKTepU30BaTh (OMUCHIBATh) OOIIME U cHENU(PUUECKNE XUMUYECKUE CBOMCTBA MPOCTHIX U CIOKHBIX BEILECTB,
NOJTBEPKIasi ONHMCAHUE NPUMEPAMH MOJIEKYIAPHBIX W HMOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX XUMHMUYECKUX
pEeaKIuii;

COCTaBJISITh YPaBHEHUS 3JEKTPOIUTHUECKON TUCCOLMAIMU KHUCIOT, IIEI04Yed U COJIeH, MOIHbIE U COKPALIEHHBIE
yYpaBHEHHUSI PEaKIMii MOHHOTO OOMEHa, YpaBHEHHS peaklni, TMOATBEPKAAIONINX CYIIECTBOBAHHWE T€HETHUYEeCKON
CBSI3U MEX/1y BEIIECTBAMU PA3IMYHBIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOTO
OaslaHca 3TUX peaKIuii;

IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBHUCHUMOCTH OT WX CTPOCHHMS, BOSMOXXHOCTH IMPOTEKAHUS XUMHUYECKUX
MPEBpAILICHU B Pa3IMYHbBIX YCIOBUSX;

BBIUUCIISITH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl BEIIECTB, MACCOBYIO JIONIO XUMHUYECKOTO
aJIeMEeHTa 1Mo (opMyJie COSTUHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPABHEHUIO
XUMHUYECKOHN peakluu;

cOOII0/IaTh TIPaBUJIA MOJIH30BAHUS XUMUYECKOW MOCYAON M JaOOpaTOpHBIM OOOPYAOBaHHMEM, a TAaKKe IMpaBHIa
oOpalieHusi ¢ BEUIECTBAMHU B COOTBETCTBHUM C HHCTPYKIHUSMHU [0 BBIMOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX
OIBITOB 10 MOJIYYEHHUIO U COOUPaHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKA U YTIIEKUCIIOr0 ra3a);

MIPOBOJIUTH PEAKIINH, MOATBEPXKIAIONINE KAaUYEeCTBEHHBIA COCTaB PAa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM
nyTéM xJopua-, OpomMua-, MOAWI-, KapOoHat-, ¢ocdaT-, CUIMKAT-, CyibdaT-, TUAPOKCUI-UOHBI, KATHOHBI
aMMOHMUS ¥ MOHBI U3YUEHHBIX METAJIJIOB, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHMYECKUX BEILIECTB;
IPUMEHATh OCHOBHBIE OIEpAllMM MBICIUTEIBHON NEATENIbHOCTH — aHAJIW3 W CHHTE3, CpaBHEHHE, 00O0OIIeHHE,
CUCTEeMaTH3allMI0, BBISIBICHHE IPUUUHHO-CIECTBEHHBIX CBSI3€H — /Il U3yYEHUsI CBOMCTB BEIIECTB U XUMUYECKHUX
pEaKIIfii, eCTeCTBEHHO-HAYYHbIE METO/ABl MO3HAHUSI — HAOJIOJIEHUE, U3MEPEHUE, MOJIEIMPOBAHNE, IKCIIEPUMEHT
(peanbHbBIN U MBICTICHHBIN).
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