AHHOTanMs K padoueii mporpamMMe mo xuMuu 8-9xJi

[TporpamMMa o XMMHH Ha YpOBHE OCHOBHOT'O 001IIer0 0Opa3oBaHUsl COCTaBI€HA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U C YYETOM KOHLEIIUMU MpernojaBaHus y4eOHOro MpeaMmera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit denepannu.

[IporpaMmma mo xuMHHM Ja€T MPEACTABICHUE O IIENIAX, OOImed cTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOYydYaIOIIUXCSl CpEeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBAET
o0s3aTenpHOE PEIMETHOE COoep aHue, MpeaIycMaTpUBaeT paclpeaesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCJIEI0BAaTEIbHOCTh
M3YYEHUS XUMUHU C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
mpolecca, BO3pacTHBIX 0COOCHHOCTEH 00ydaroluXxcs, onpeAensieT BO3MOXKHOCTH MpeAMeTa s
peanu3anyy TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM MPOrpamMMbl Ha
YPOBHE OCHOBHOTO 00IIIeTr0 00pa3oBaHus, a TaK)Ke TPEOOBAHMIA K pe3yabTaTaM 00yYeHHS XUMHU
HA YpOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IIO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIIerocs Mo OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHUE XUMHUH CIY)KUT OCHOBOM Il (HOPMUPOBAHHSI MUPOBO33PEHHS 00YJaIOIIETOCs, €ro
NPEICTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUECH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pPa3BUTHS YEIIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH sl caMmMopa3BUTUS U (POPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHOIN rPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS! U TBOPYECKUX CIIOCOOHOCTEH 00yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT €O CHEIU(PHUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTO
B3IJIS11a HA €JUHCTBO MPUPO/IBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

crocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOMIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJAJ B JKOJIOTMYECKOE OOpa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBiieHHUs B OOyYE€HHH XUMHUHU 00ecredyMBaroTCsl CHEIU(PUKON colep:KaHus
y4eOHOTro TpeaMeTa, KOTOpbIM SBISETCS NeJarornyeckd aJanTHPOBAHHBIM OTPaKeHHEM
6a30B0il HayKH XMMHHU Ha ONpeAEIEHHOM dTarne e€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIro 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMUH, OCHOB HEOPTraHUYECKOH XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKOW XUMUH.

CrpykTypa colepkaHHs MpOrpamMmbl MO XUMHUH C(HOPMUPOBaAHA HAa OCHOBE CHCTEMHOIO
nonxona kK e€ mzydeHuro. CopepiaHue CKJIQJbIBACTCSI U3 CUCTEMbI MOHATHH O XMMHYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XuMuueckod peakiuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 110 MPUHLUIY IOCJIEIOBATEIBHOTO PAa3BUTHs 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;



— [lepuonnueckoro 3akona /[[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBSI3H;

— IpEeJCTaBICHUN 00 ANIEKTPOTUTUUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

Teopernueckne 3HAHUS PACCMATPUBAOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBITIONHSST (DYHKIIUM OOBSICHCHHS W TPOTHO3MPOBAHHS CBOWCTB, CTPOSHUS U BO3MOXKHOCTEU
MIPAKTUYECKOr0 PUMEHEHHUS U MTOJTYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHue MPOrpaMMbl IO XHUMHUHU CIOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAYYHOMY 3HAaHHUIO U METO/IaM I103HaHus B HayKe. M3yueHune xumuu
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUNM W3 pPaHEEe M3YUYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxpyxarommit Mupy», «buonorus. 5-7 knaccel» u «Pu3muka. 7 Kiaace.

[Tpu u3yyeHNr XUMUU IPOUCXOAUT (HOPMUPOBAHKE 3HAHUNA OCHOB XMMHUECKON HAYKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHL. 3ajaya yueOHOTO MpeaMeTa COCTOMT B (pOPMHPOBAHUHU
CUCTEMbl XUMHYECKHX 3HAHMA — BaXHEHIINUX (DaKTOB, MOHSATHM, 3aKOHOB M TEOPETHUYECKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOT0 XapakTepa, sSA3bIka HayKH, B
MpUOOIIEHNN K HAYYHBIM METOJIaM MTO3HAHUS TIPU U3YUYCHUH BEIIECTB M XUMHUECKUX PEaKIINil, B
GbOpMHpPOBAaHMM W PA3BUTUM TIO3HABATEIBHBIX YMEHUHW M HX TNPUMEHEHHMH B Y4eOHO-
MO3HABATENIbHON U y4eOHO-UCCIIEA0BATEIbCKOM NeATeIbHOCTH, OCBOEHUH MpaBUl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM JKHU3HH.

[lpy M3y4eHWM XMMHUU HAa ypOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
PUOOPETHN TaKKUe LIETH, KaK:

— (popmupoBaHUE MHTEIIEKTYaTbHO PA3BUTON JIMYHOCTH, TOTOBOM K caM000pa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATUIO PEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHs Ha CHCTEMaTHYecKoe MpuoOILIeHne O00ydaromuxcsi K
CaMOCTOSITEIbHOW ~ IO3HABAaTEeIbHOW  JEATENbHOCTH, HAy4YHbIM  METOJaM  IO3HaHUf,
(GbopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— oOecreueHrne YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYUYaIOIMIMMHUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMTIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE AJIs PA3IMYHBIX BUIOB JESATENbHOCTH;

— ¢opmupoBanue o61Iel PyHKIIMOHATBHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OTBIT, TIOJYYCHHBIE TMPU HW3YYCHUU XUMUHU, NPUMEHSATh HX NpPH peHieHuUu TmpoldieM B
IIOBCEIHEBHOM JKU3HU U TPYIOBOH JIE€ATENBHOCTH;

— (opmMupoBaHue y 00y4aromuxcs T'yMaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [IEHHOCTH
XUMHUYECKMX 3HaHUM Ui BBIPAOOTKM 3KOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBOM JEATEIBHOCTH B LESAX COXPAHEHHUSI CBOETO 3J0POBBbI M OKPYNAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis U HaNpaBICHHOCTH JlalbHeHero o0yueHus.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § knacce — 68 yacoB (2 yaca B Hefieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIEe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlIOBEKa. XMMHS B CUCTEME HayK. lTema u
BeniecTBa. Dus3nueckne CBOWCTBA BEIECTB. ArperarHoe cocrosHue BeuniecTB. [lonsatue o
METO/ax MMo3HaHus B XUMuU. YncTele BemecTBa u cMecu. CrocoObl pa3/iesieHusl cMecei.

ATOMBI M MOJEKYJbl. XHMHYECKHE 3JIEMEHTbl. CHUMBOJIBI XMMHYECKHUX DIJIEMEHTOB.
[TpocThie U cll0)KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckass ¢opmyna. BalleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENBbHAS aTOMHAs Macca. OTHOCHUTENbHASL MOJIEKYJIApHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCJMHCHUH.

KommnuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocCBsA3b KOJIMYECTBA, MACChl U
qHCciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérel mo GpopmyniaMm XUMHUYECKUX COCTUHEHUH.

dusnyeckue M XMMHUYECKHE SBICHMS. XHMMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIECTB. XUMHUYecKUe ypaBHeHUs. Kiaccupukanus XMMHUYECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumMenm:

3HAaKOMCTBO C XMMMYECKOW INOCYIOH, MpaBWiIaMu pabOThl B J1aOOpaToOpuu M MpuéMamu
oOpartieHus ¢ 1a0opaTOpHbIM O00OpPYIOBAHHEM, HM3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOIOJeHNEe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAIUs BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IPOKAJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIIOTOI) sIBIeHUH, HabIoaeHe
U OIMCaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMOJICICTBHE CEPHON KMCIIOTHI C XJIOpHIOM Oapusi, pasioxeHnue ruapokcuaa meau (1) npu
HarpeBaHWM, B3aUMOJCHCTBUE >kele3a c¢ pactBopoM coiu Mmenu (ll), usydenwe crocoOoB
pas3jieleHuss CMeced: C MOMOILBI0 MarHuTa, (WIbTPOBAaHHE, BBIAPUBAHHUE, AUCTHILIALMNA,
xpomarorpadus, TNpOBEeIEHHE OUYUCTKH TOBapeHHONW CoiM, HaONIOJEeHHe W  OINHUCaHHe
pe3yJIbTaTOB TPOBENIEHUS OIbITa, WLUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUs Macchl, CO3JaHHe
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 35IeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMHUUECKHe CBOMCTBA (peaKkIuy ropeHus).
Oxcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MMONydeHHs KHUCIOpoJa B JlabopaTopuu U
OpOMBIIIIEHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — ajuioTporHas MOJU(HKaINs
KHCIIOpOJa.

TemoBoil 3((ekT XUMHUYECKONW peakIUH, TEePMOXMMHMUYECKHE YpaBHEHUS, HK30- H
SHAOTEPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
HNapHUKOBOTO P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »snemeHT M mpocroe BemecTBo. HaxokaeHue BoxopoAa B IPUPOJE,
buznyecKkne 1 XuMUYEeCKHe CBONCTBA, IPUMEHEHHE, CIIOCOOBI oyueHus. KucioTel u comnu.

Mousipabiii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®dusnueckue cpoiictBa BoAbl. Boma kak pactBopurens. PactBopbl. Hackliennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BemiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Ponb pacTBOpOB B MpUPOJE U B KU3HU



yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYHMCTKA
MPUPOIHBIX BOJI.

Knaccudukanust nHeopranmyeckux coeauHeHuid. Oxcuapl. Krnaccudukamus OKCHIOB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HecoeoOpasytonme. HomeHknatypa
OKcUI0B. DU3NUECKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHue okcuaoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: WIENOYM € HEPACTBOPUMBIC OCHOBAHUS.
Homenkiatypa ocHoBaHui. Pu3nueckre M XUMUYECKHE CBOMCTBA OcHOBaHMiMl. Ilomyuenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa xuciot. @usudeckiue U XUMHYECKHE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilosyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XuMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIpeeNIeHUE COepKaHMsl KHCIOpoJa B BO3/yXe, OJIydYeHue, cooupanue,
pacro3HaBaHHEe M HM3yYEHUE CBOMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEIECTB C
KHCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS U MpEKpallleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OINHUCAHWE WX CBOWCTB, TOJYy4YCHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB Bojaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcuaom wmemu (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), HAOIIOJEHHE 00pa3lOB BELIECTB KOJIUMYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPacTBOPEHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBHE BOABI C MeTa/ulaMM (HaTpUeM M KajblueM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB), HCCIEIOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYeH, U3ydyeHHe
B3aumoeiicTBuss okcuga meau (ll) ¢ pacTBopoM cepHO#l KHCIOTHI, KUCIOT C MeETalIaMH,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxuHenme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckass cucrema xumu4deckux jiemenros /. HU.
MenpesneeBa. CtpoeHue aToMOB. XUMH4YeCKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBple TOMBITKA KIACCU(PUKALNUM XUMHUECKUX OdieMeHToB. [loHsATHE O Trpymmax
CXOJIHBIX 2JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMETbHbIE METAJLIbI, TaJOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepmoauuyeckass cucremMa xumuueckux a3nemeHtos I H.
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas Qopmbel [lepuogndeckoit cucTeMbl
xumuueckux snemeHToB J[. M. MenaeneeBa. Ilepuoasl u rpynmbl. DU3HUECKU CMBICH
MOPSIIKOBOTO HOMEPa, HOMEPOB TEPUO/Ia U TPYIITIHI DJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snaep. M3otombsl. Onexktponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil cCuCTeMbI
. W. MeHnneneeBa. XapakTepUCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.

3nauenne [lepuogmueckoro 3akoHa u Ileproanyeckoil CUCTEMBI XUMUUECKUX AJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpakJaHUH.



XuMHuuecKas CBSI3b. KoBanenTtHas (monsipHast U HEMoJspHas) CBSI3b.
DIEeKTPOOTPULIATETLHOCTh XUMUYECKHUX 3JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuuu.  lIponecchbr
OKHCJICHUS U BOCCTaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3ydeHHe OOpa3lOB BEIIECTB METAVIOB M HEMETAIJIOB, B3aMMOJACHCTBHE THUAPOKCHIA
[MHKa C pacTBOpaMHU KHUCJIOT U ILEJI0Yeil, MPOBEICHUE OIBITOB, WLTIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpEeHUE, PEaKIIUU Pa3JI0KEHUS, COSTUHEHHS).

Mesicnpeomemmnle ceasu

Peanuzanus MexXnpeaMETHBIX CBsI3€H MPU U3YYEHHUU XMMHH B 8 Kjlacce OCYLIECTBIISETCS
Yyepe3 HCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK | TOHSATHIA,
SBIISIOIIMXCSI CHCTEMHBIMHU ISl OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIC MOHSTHS: HAay4HbIH (akT, TUIIOTEe3a, TEOpUs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  HKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIMBI,
pPaZIMOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUYECKUN 3apsl, BEIIeCTBO, TelI0, 00bEM, arperaTHoOe
COCTOSIHME BEUIECTBA, ra3, (hM3MYECKHE BEIMYHMHBI, CIUHHUIBI W3MEPEHHS, KOCMOC, IJIAHETHI,
3831561, ComHIie.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaANbl, TOPHBbIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKIusi

[lepuoanueckuii 3akoH. Ilepuoamueckas cucrema xumuyeckux d3nemeHToB J[. U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
DIIEMEHTOB TEPBBIX TPEX TMEPHOIOB, KalHs, Kb W WX COCIWHEHHHA B COOTBETCTBHUU C
II0JIO’KEHUEM DJIEMEHTOB B [leprnondeckoil CuCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbl XHMHYECKOH CBsA3M. THIBI KPUCTAIIMYECKUX PEUIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBa OT THUIA KPUCTAUIMYECKOW PEIETKH M BHJA XUMHUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBONCTBA
BEIIIECTB, OTHOCALIMXCS K Pa3IUYHBIM KJIacCaM HEOPraHMYEeCKHX COEIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUUECKUX peakuil M0 pa3IUYHbIM IpHU3HaKaM (0 YUCIy U COCTaBy
YYacTBYIOUIMX B peaKIUH BEUIECTB, MO TemIoBoMy 3(dekTy, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHIO KaTajlu3aTopa). DK30- U
HHI0TEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[TonsTe o ckopocTH xuMudeckoi peakuuu. [loHarve 06 oOpaTUMBIX M HEOOPATHMBIX
XUMHUYECKHX peakuusx. [IoHATHEe O TOMOreHHBIX M TeTepPOreHHBIX peakuusx. [loHsTHe o
katanuze. lloHsTHe o0 XuUMUYecKOM paBHOBecHMH. DakTOpbl, BIHSIOLUIME HA CKOPOCTh
XUMHUYECKON peaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, DSJEKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIbHOM peakiuu. COocCTaBleHHE YpPaBHEHUH OKHMCIMTEIbHO-BOCCTAHOBUTEIHHBIX
peakIuii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.



Teopust 2NEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTHoHbI,
AQHUOHBI. MexaHW3M JAHMCCOLMAallMM BELIECTB C pPa3IMYHbBIMM BHJAMU XHMHUYECKOH CBS3H.
Crenenp qucconyanuu. CUIbHBIE U CIIA0BIE STIEKTPOIUTHI.

Peakiun moHHOro oomeHa. YcloBHsI IPOTEKAHUS peaKMil MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
NpEICTaBICHUNA 00 SJICKTPOTUTHUYECKOW aucconuanvu. KadecTBeHHBIE pEeakuMd Ha HOHBI.
[TonsiThe o0 rupoIn3e Cose.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISIMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHYECKOM peakUuu OT BO3JACHCTBUS pa3iIMYHbIX
(akTOpOB, UCCIIEI0BAaHUE 3IEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, IIpOLEcca AUCCOLMALUN
KUCIIOT, Iueno4ed M cosned (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MaTEepHalioB), IPOBEACHUE
OTIBITOB, WJLTIOCTPUPYIOIIUX TMPU3HAKK MPOTEKaHMUS peakiuii MOHHOro obOMeHa (oOpa3zoBaHME
ocajZika, BBIACICHHE Tra3a, o0pa3oBaHME BOJbI), OIBITOB, HWUIIOCTPUPYIOIIUX IMPUMEPHI
OKHMCIIUTEIbHO-BOCCTAHOBUTENbHBIX peaklUil (rOpeHue, peakiuH pa3jokKeHUs, COEAUHEHUs),
pacrno3HaBaHWE HEOPraHMYECKUX BELIECTB C IIOMOIIBIO KauyeCTBEHHBIX DPEAKIU HAa MOHBI,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakTtepucTuka TrajgoreHoB. OcOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CtpoeHue M (U3MYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XvMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aUMOJEHCTBUE C METalJlaMH, HEMETaJUIaMH,
menogamu). Xmoposopopoa. ConsiHas KHCIOTa, XUMHUYECKUE CBOMCTBA, IOJIy4eHHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOJAa Ha OPraHU3M 4elloBeKa. BaykHelye XiI0puabl
U MX HaXO0XJECHUE B IPUPOJIE.

OO6mas xapakrepuctuka 3yeMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (PU3MYEecKHe CBONCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOJIOpPOA, CTpoeHUe, (U3NYecKHMe M XMMUYeckHe cBoicTBa. OKCHABI Cephbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOmuye Kak MpeACTaBUTENS Kiacca KHCIOT M coenuduueckue). XHUMHUYECKUE peakiu,
Jekallue B OCHOBE HPOMBIIIICHHOTO croco0a MosyuyeHus: cepHoil KucnoTel. IlpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cynbgaT-uoH. Haxoxenue
ceppl U €€ CcoelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arps3HEHHE OKpY’Kalollell cpenbl
COEIMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IPEIOTBPALLEHUS.

OOmas xapakrepuctuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEMEHM OKHUCIEHUS. A30T, paclpoCcTpaHEHHE B Npupoje, (usndeckue u
XuMHueckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XuMHYecKue
CBOWCTBA, MoylyueHue u npumenenue. Coiau aMMOHHUS, UX (pU3NUYECKHe U XUMUUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
dusznueckue M XUMHYECKHE CBoicTBa (oOmMe Kak TMpeACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIEH aMMOHMS B KayeCTBE MHUHEPAJIbHBIX
ynoOpeHnit. XUMHUYecKoe 3arpsi3HeHUE OKpY Karolleld cCpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, pusznueckue u xumudeckue cpoiicrBa. Okcup docdopa (V) u pochopnas kuciora,



¢u3nueckue M XUMHYECKHE CBOWCTBa, nosyueHue. lcmomnb3oBanue QocdaroB B KauecTBe
MHUHEpaJIbHBIX YI00pEHUH.

OO6mas xapakrtepuctuka 3jeMeHTOB IV A-rpymnmbl. OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIe CTENIEHU OKUCICHUs. YTJIEepoJ, aLIOTPONHbIE MOIU(BUKALIMHI, PACHIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMUIecKue cBoiicTBa. Ancopomus. KpyroBopor yriepoaa B mpupose.
Oxcuapl yraepona, ux GU3NYecKue U XMMUYECKHE CBOMCTBA, JICHCTBUE HA JKUBBIE OPTaHU3MBIL,
HOJIy4eHHE U NPUMEHEHHE. DKOJIIOTHYeCKHe NpoOieMbl, cBs3aHHbIe ¢ okcuaoM yriepona (1V),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KiIMMaTta, NapHUKOBbIN 3¢ddekt. YrompHas kuciaora u eé
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBa, IOJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-moHbL.  Vcmonmb3oBaHwe ~ KapOOHAaTOB B ObITY, MeEAWLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCIUHEHHUAX YIiepoja
(MeTaH, 3TaH, ATWJICH, AalETWUJIEH, ATAHOJ, IJMLEPHUH, YKCycHas Kwuciora). IIpupogHsie
UCTOYHUKH YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HEPTHb), MPOAYKTH HUX NepepaboTKH
(OeH3uH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH. [IOHATHE 0 OMOJIIOTHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oeskax, yrieBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYECKHUX U HEOPraHMYECKUX COEAMHEHUI.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOMCTBA, IIOJYyYEHHE W IPUMEHEHHE.
CoenuaeHnss kpemMHuss B mpupoje. OOmme mnpencrasicHuss o0 okcunae kpemuus (V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiimue
CTPOMTENIbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xXene300eToH. IIpobiemsl
0€30MacHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCEJHEBHOM JKU3HHU.

Xumuueckuit IKcnepumenm:

u3ydeHue o0pa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHHUE NMPHU3HAKOB MX MPOTEKAHUs, OIBITHI,
oTpakarommue (U3NIeCKUe U XUMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEpUAOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HaKOMJIEHHE ¢ o0pa3namMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUjE€OMaTepuaoB), HaONIoJeHUWEe Tpolecca OOYIJIMBaHUS — caxapa IOx  JeicTBHEM
KOHILEHTPUPOBAHHON CEPHOI KUCJIOThI, U3yYEHHE XMMUYECKUX CBOWCTB pa30aBICHHON CEpHOI
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMM Ha cyinb(aT-uoH U HaOI0JIeHUuEe IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (U3MUECKMMHU CBOWCTBAMM a30Ta, (pocdopa M HUX coeluHEHHH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAJIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX y10OpEeHNUH,
MOJIyueHUe, coOMpaHue, paclo3HaBaHWE W U3yYEHUE CBOMCTB aMMHaKa, IPOBEJCHHE
Ka4eCTBEHHBIX pEaKIMid Ha WOH aMMOHHMA M (ocdar-nOH M H3ydeHHE TMPHU3HAKOB MX
NPOTEKaHUs, B3aUMOJICHCTBUE KOHILIEHTPUPOBAHHOM a30THOW KHCIOTHI C MeJbI0 (BO3MOXHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YEHHE MOJENel KPUCTAUIMYECKUX PEIETOK anMasa,
rpaduta, ¢ymepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U M3y4YCHHE CBOMCTB YIJIEKMCIIOTO ra3a, IMPOBEJCHHE KAYeCTBEHHBIX PeaklMi Ha KapOoHAT U
CHJIMKAaT-MOHBl W M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHWE C TNPOIyKIHEH
CHWJIMKaTHOM IMPOMBIIIJIEHHOCTH, PELIeHHE 3KCIepUMEHTANbHBIX 3a/1a4y 1o TeMe «Baxuelimue
HEMETAJUIbl U UX COCTUHEHUS.

MeTanjibl M MX COeIMHEHHUSI

OOmiast xapakTepUCTHUKA XHUMHYECKHX OJIEMEHTOB — METAJJIOB HAa OCHOBAHHUU MX
nonoxkenus B [lepuonnueckoit cucreme xumudeckux 3nemeHToB J[. 1. MennaeneeBa u crpoeHust
atoMoB. CTpoeHue MeTamioB. MeTalanueckas CBs3b M METANIMYECKas KpUCTaIndyecKas



pemérka. OJIEKTPOXUMHUECKUN psi HanpshkeHMM MeraioB. dusnueckne M XUMHUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MoMy4eHuss MeTauioB. [IoHATHE O KOPPO3UU METAaIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3uu. CriaBsl (CTallb, YyTYH, TIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[Ilenounble MeTaLIbL: NTOJIOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXACHHE B mpupoae. Ouznyueckue U XUMUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaymsi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCTUHCHHI.

[[lenoyHo3emMenbHbICE METAUIBl MarHU M Kalblui: mosiokeHne B Ilepuognueckoit
cucremMe xuMuueckux ayemeHToB [[. M. MeHueneeBa, CTpOEHHME HMX aTOMOB, HAXOXICHHUE B
npupozae. PU3nyecKue U XMMHUYECKUE CBOMCTBA MarHus M Kajblus. BaxkHeimune coeqnHeHus
KaJIbIHS (OKCHI, THAPOKCHU/I, COJn). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUSI.

AnmtoMunuii: nonoxkenue B llepumoamyeckoin cucteMe Xumudeckux snaemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJaeHHE B mpupoje. Ousznyuecknue U XUMHUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THUIPOKCH]IA ATFOMHHHS.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuMUYeckux anemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToOMa, HaxOXJAeHUE B mpupojae. OPu3nueckue 1 XuMUYECKHUEe CBOMCTBA
skene3a. Okcunbl, rugpokcuasl U conu xenesa (1) m xemeza (lll), ux cocras, cBoiicTBa u
MOJIy4CHHE.

Xumuueckuit IKcnepumenm:

O03HAaKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
U3y4eHUE PE3yIbTAaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBUS OKCUIA KaJbIUs U HATPUS C BOJOH (BO3MOYXKHO UCIOJIb30BaHUE
BHJICOMATEPHAIIOB), MCCIICIOBAHUE CBOMCTB JKECTKOM BOJIBI, IpoIlecca TOPEHHUS XKene3a B
KHCIIOpoJie  (BO3MOXXHO  HCIIOJIb30BAaHHWE  BUJIEOMATEPHANIOB), IPU3HAKOB  IPOTECKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblus, alFOMUHUS, ITUHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalmusl U Kaibliusg (BO3MOXHO HCIIOJNB30BaHHE BUIEOMATEPUATIOB), UCCIeT0BaHNE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THIPOKCUJIA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIIbl U UX COCTUHCHUS.

XuMus M OKpyKaoLas cpeaa

BemectBa 1 Marepuansl B TOBCEAHEBHOM KU3HU YelloBeKa. be30omacHoe MCnoyib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax U
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpepl (MpeaeinbHas J0MyCcTUMast KOHIIEHTPAIUs
BeniecTs, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIE MATEPUAJIBI).

Mesrcnpeomemnnie ceasu

Peanuzanusi MeXnpeaAMETHBIX CBSI3€M MPU M3YYEHUHM XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAyYHBIX TMOHATUH, Tak ¥ MOHATHH,
SIBJISTFOIITUX CSI CACTEMHBIMHU JIJIS1 OT/ICITbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mme ecTeCTBEHHO-HAYyYHbIE TOHSTHS: HAay4YHBIM (akKT, TUMOTE3a, 3aKOH, TEOpHs,
aHanms, CHUHTE3, KIaccupuKanus, MEPUOIUYHOCTb, HaOJII0ICHHE, AKCIEPUMEHT,
MOJIeTTMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, TAPHUKOBBIN dPPEKT, TEXHOIOTHS, MATEPHUAIIHI.

®dusnka: Marepus, aroMm, DdJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHWJI, HW30TOIbI,
PaIMOAKTUBHOCTh, MOJICKYJa, DJEKTPUUECKHH 3apsij, TMPOBOAHUKH, IOJYIPOBOIHUKH,



JUBJICKTPUKH, (OTOJIEMEHT, BEIIECTBO, TEJNO, 00BbEM, arperaTHOE COCTOSIHHUE BEIECTBa, Ias,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKas pEMIETKA, CIUIAaBbl, (HU3UYECKHE BEIUYUHBI,
CIMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTLI, TUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHUHEpPAIbl, TOPHBICE TMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS HPOTrPaMMbl OCHOBHOIO 00Imiero oOpa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOMN JIEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATIM3ALUN O0yYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(OpManueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IIOJIE3HOI],
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATEIBHOCTH NP BBIMOIHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOILM B Ipolecce 3TON ydeOHOW AesTelnbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOMX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE  NPEJCTAaBICHUS O  BELIECTBE U  XHMHUYECKOH  peakiuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABIISIOUINE OCHOBY JIJIst
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOABI, B3aUMOCBS3SIX 4elloOBeKa C MPUPOIAHON cpenoi, 0 poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENbHBIE MOTHBBI, HAlpaBJICHHBIE HA MOJyYeHHWE HOBBIX 3HAHWH IO XHWMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HAOIIOJAaeMbIX IPOIECCOB W SIBJICHUH, II03HABATEILHOM,
UH(POPMALIMOHHOM M YNTATENbCKOM KYJIBTYpHhI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIILHON PabOTHI
C y4yeOHBIMHU TEKCTaMH, CIIPABOYHOIH JHUTEpaTypoi, AOCTYHMHBIMH TEXHUYECKUMH CpPEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTFOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHONH M HCCIENOBATEIbCKOW AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH U YPOBHs 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI M HENpPUATHE BPETHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOIIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPO(GECCHd U TPYAa Pa3IMIHOTO POJia, YBAKEHHE K
TPyAy W pe3ylbTaTaM TPYAOBOH JEATEIFHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMCHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPeOHOCTEH, yCHemHoH MpodecCHOHAIbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B MTPO(ECCHOHATLHON CpeJie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

9KOJIOTHYECKHU 1IeJIeCO00pa3HOe OTHONICHHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M 0E30MacHOTO 00pasa KH3HH,
OTBETCTBEHHOEC OTHONICHWE K COOCTBEHHOMY (DHM3MUYECKOMY H TICHXHYECKOMY 3JI0POBBIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TPaBUI O€30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TaK)K€ B CUTYyalUAX, YIPOKAOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJIbTYPhI, OCO3HAHHS TNIOOATBHOTO XapaKTepa SKOJIOTHYECKHX MPOOIeM U MyTeH MX PelICHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMeTHBIX pPe3ylIbTATOB BBIICISIOT 3HAYMMBIC Uil (OPMHPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTO€.), KOTOPhIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax U MO3BOJISIOT Ha OCHOBE 3HAHHMU U3 ATHUX MPEJAMETOB (POPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAY4YHOH KapTHHE MHpa, U YHUBEpPCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATEIBHEIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YICOHOU JEATEIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3zoBble JJoruveckue aeicTBUA:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpbIBaTh CMBICJ XHMHUYECKHX TIOHATHH (BBIIENATH WX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TIOHATHS IS OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KIacCUPUKAIUU
XUMHWYCCKHNX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHAaBJIMBATb NPUYIMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMH U3YYCHUS, CTPOUTH JIOTHYECKUE PACCYXICHUS (MHIYKTUBHBIC, IS TyKTUBHBIC,
10 QHAJIOTUH ), JIeJIaTh BBIBOJBI M 3aKITFOUCHHUS,

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh MIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM peakiud — TP PEHICHHH Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOIACIBHBIX Hpe}ICTaBJ'IeHI/Iﬁ BBISABJIISATH n
XapaKTEPHU30BaTh CYIICCTBCHHLIC NPHU3HAKKW H3Yy4YaCMBbIX 00BEKTOB — XMUMHYECKHUX BCIICCTB U
XUMHYECKHX DPEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUUHHO-CIICACTBEHHBIC CBSI3U W
NPOTHBOPEYHS B U3YYaEMBIX MPOIIECCAX U SIBICHUSX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIC BOMPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

nproOpeTeHre OmbiTa 1O IUIAHUPOBAHHMIO, OPTaHM3alUU U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJI0M MPOIecca, CAMOCTOSTEILHO MPOTHO3UPOBATh €T0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATHU3UPOBATh U UHTEPIPETUPOBATh HH(OOPMAIIUIO PA3INYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE NPUMEHSTh Pa3IMYHbIe METO/IbI U 3aIPOCHI MPU TIOUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOT'O UCIIOJIb30BaHUS PA3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeICTaBICHUS
UHPOPMALMK W WUTIOCTPUPOBATH pEIIAeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIM3UPOBaTh B Ipollecce y4eOHOM M HCCIIEeIOBATEIbCKON
NESITeIbHOCTH UH(POPMAIIMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOT0 X03HUCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsl 3aJaBaTh BONPOCHl (B Xoie nauanora U (WIM) JAMCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYJIHUPOBATH CBOM TPEJIOKEHHS OTHOCUTEIBHO BBITIOJHECHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISTh MOJTyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON EATETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALMI0 PEe3yJIbTAaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTH NPH PEIICHHH BO3HUKAIOMIMX IMPOOJieM Ha OCHOBE y4éra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, ONPECIICHHE KPUTEPUEB TI0 OI[CHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIe yHHBepcalbHble Y4eOHbIe qelicTBHA:

YMEHHUE CAMOCTOSITENILHO ONPEAEIATh eI AesITeIbHOCTH, MIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIECATEILHOCTH, BHIOMpPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM AITOPUTM JIEHCTBHNA NpU
BBIMOJIHEHUH 33J1aHUN ¢ y4€TOM TMOJNy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbBIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pPe3ysIbTara 3asBICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTEHI, TIPe/IaraeéMble B YCIIOBUH 3a/IaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO COJIEPIKAHMS,
YCTAHOBIICHHOTO JaHHOW (enepambHOW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC



0o0ydJaronMMucs Hay4YHbIC 3HAHHWS, YMEHHUS M CIOCOOBI JEHCTBHIA, crenuduueckue mis
HpeI[MeTHOﬁ O6HaCTI/I ((XI/IMI/IH», BUIbI JCATCIBHOCTU IO IMOJYUYCHHUIO HOBOI'O 3HAHUA, Cro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xonmy oOyueHus B 8 KJjacce mpeIMETHBIC pe3yJbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHU:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peaxkuuii: peakluu COEAMHEHNUs, peaKLUu Pa3IokKEeHUs, PEAKIMKU 3aMELICHMsI, PEaKIIUU
0o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, sApo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTal b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJICHTHAsl CBSI3b, MOHHAs CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS (OpMYJ BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepuonnueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepuonuyeckoil cucremMe, 3aKOHOB COXPAaHEHHSI MAacChl BEILECTB,
IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mmobounas mnoarpynna (b-rpynma)», Manble W OonblIME NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XMMHUYECKHX DJIEMEHTOB (CcOCTaB M 3apsija  sjapa, oOIlee YUCIO 3JIEKTPOHOB H
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH NPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUI B Pa3JIMYHbIX YCIOBUSX;
BBIUHCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT'0 AJIEMEHTa 10 (hopMyJsie COeTMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnuu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENbHOCTH — aHAU3 U CUHTE3,
cpaBHEHHE, 0000IICHHE, CHCTEMAaTH3alNI0, KIACCU(UKAIUIO, BBIABICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISI U3Y4YEHUs CBOMCTB BEIECTB M XWMHYECKHX PEAKIUH,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HaOmoJeHUe, U3MEpPEHHUE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (PEeasIbHBI U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO0 Ta3000pa3HBIX BEIIECTB (BOIOPOAAa M KHCIOPOJAA), MPUTOTOBICHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PaCIO3HABAHHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmMyc, (heHoadTaTenH, METUIIOPAHK U IPYTHE).

K xonmy oOyuenust B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIUXCS YMEHHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX TMOHSITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAINS, PpEaKIuh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMbIC W HEOOpaTUMBIC pEaKIIUH,
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepPHOCTh, XUMHUYECKas CBA3b
(koBasieHTHasi, HMOHHAs, METAUIMYECKas), KpPUCTA/UIMUECKas pemérka, Koppo3us
METaJUIOB, CIUIaBBI, CKOPOCTh XHUMHUYECKON peakluH, MPEeACIbHO JOMyCTHUMAas
koHneHTpauus [1JIK BemnecTna;

WJUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKHX TMOHATUW W TPUMEHSTH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHMBOJIUKY [IJISi COCTaBJCHHS (HOpPMYT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpENEeNsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHH 1o (opMyiaMm, BUJ XUMHUUYECKOW CBs3U (KOBAJIEHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3aps] HOHAa [0 XHUMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJUIMYECKOM pEeIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbich Ileprognueckoro 3akona /. 1. MenneneeBa u 1eMOHCTpUPOBATh
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHUCTEMBbl XMUMHUYECKHX OJJIEMEHTOB: pa3juvaTh MOHATHS «TJlaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCUTh O0O3HAUEHUS, KOTOpPhIE HMEIOTCI B TMEPHOAMYECKOW Tabmuie, C
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOSHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIo AIEKTPOHOB U paclpeielieHUe UX IO AJIEKTPOHHBIM CIO0SM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHWW CBOMCTB DJJIEMEHTOB W HX
COEIMHEHUH B MpEJeNax MajblX MEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy M COCTaBy YYacTBYIOIIMX B PEAKIMHM BEUIECTB, MO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M CHeHU(PUUYECKHEe XUMHUYECKHEe CBONCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLIU;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALIMU KUCIIOT, IIEJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXJY BElIeCTBaMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUI MOCPEACTBOM
COCTaBJICHUS JEKTPOHHOTO OaJlaHCa ITHX PEaKLuii;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS, BO3MOKHOCTHU
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opy/soBaHUEM, a TakKe IMpaBuia OOpalleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKIUSMHU TIO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
¥ COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a);

IIPOBOJIUTh PEAKLMHU, MOATBEPKAAIOIINE KAaUECTBEHHBIM COCTaB pa3IMUHbBIX BEILECTB:
pacrmo3HaBaTh OMNBITHBIM IYTEM XJIOPHA-, OpOMHI-, HOAMA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynab(aT-, THIPOKCHA-UOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METaJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPIraHUUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTENIBHON NEATEIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JuaekTpoHHbIe (UU(pOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuoreka [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lousarue 5 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 1 bubnuorexa [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837¢
Hroro 1o pasneny 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

Ilepronnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bu6mmoreka [JOK
' XUMHYECKHX ditemenToB []. 1. https://m.edso00.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIbHBIC PEAKIIUU
bubmuorexa [JOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KVIACC

Koau4decTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue (mudposbIe)
n/  pasgeaoBuTeM  Beer Komrposnn — IIpakrnuec 06pa3POBaTeJILHLIe
I MporpaMmMabl 0 ble padoThI KHe padoTbl
pecypcebl
Pa3ned 1. BemecTBo U XuMH4YecKk#ne peakiun
[ToBTOpEHME U
(8]
zrzy JECHHC bu6nuoreka [IOK
HaHUH
1.1 5 1 https://m.edsoo.ru/7f41
OCHOBHBIX 2636
paszienoB Kypca —
8 xiracca
O
Octoimie Busmiorera LIOK
KOHOMEPHOCT
1.2 p 4 https://m.edsoo.ru/7f41
A XUMHUYECKUX 2636
peakuuii B
DIIEKTPONIUTHYE
CKEZO . bubnnoreka IIOK
4t AaIs.
1.3 A Han 8 1 1 https://m.edsoo.ru/7f41
XUMHYECKHE 2636
peakiuu B =
pacTBopax
Utoro no pazneny 17
Pa3znea 2. Hemeraanl 1 UX cOeANHEHUS
Oo6as
XapaKkTEepUCTUKA Bumorexa [IOK
2.1 RUMITIECKIX 4 1 https://m.edsoo.ru/7f41
DJIEMEHTOB 2636
VIIA-rpynns. -
T"asoreHs!
Oo6as
XapaKkTepUCTHKA BuGmorexa LIOK
2.2 XUMITHECIIX 6 https://m.edsoo.ru/7f41
aneMeHToB VIA- 2636
rpymmsl. Cepa u T
€€ coeqMHEHUS
06
) I:a"e S Bu6miorexa [TOK
XapaKTEPUCTHK
2.3 P p 7 1 https://m.edsoo.ru/7f41
XUMHUUYECKAX

31eMeHTOB VA-

a636
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rpynmsl. A30T,

dochop u ux
COCIUHCHUA

Oomas
XapaKTEepUCTUKA
XUMHYECKHUX
snemeHToB |VA-

2.4 8 1

TPYIIIBL
Yrnepon u
KpPEeMHUN U UX
COEIMHEHUS

bu6nuoreka [IOK
https://m.edsoo.ru/7f41
a636

Wroro mo pazneny 25

Pa3pen 3. MeTa/uibl M HX COeTUHEHU S

OO01mue
3.1 CBOICTBA 4
METAJIOB

Baxueiinue

3.2 MeTaJUIbl U UX 16 1

COCANHCHUA
Wroro mo paszneny 20

Paszpnen 4. Xumus u okpyxaomas cpeaa

bubnnoreka IIOK
https://m.edsoo.ru/7f41
a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41
a636

BemecrtBa u
4.1 MaTepHabl B 3

JKHM3HHU 4YCJIOBCKA

bubnnoreka IIOK
https://m.edsoo.ru/7f41
636

Hroro no paszneny 3
bu6mmoreka [IOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41
2636
OBIIEE
KOJIMYECTBO 68 4
YACOB I10

I[TPOT'PAMME
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