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IHHOACHUTEJIbBHASA 3AIINCKA

[Tporpamma 1o XMMUU Ha ypOBHE OCHOBHOTO O0IIero 0Opa3oBaHUS COCTABIEHA HA OCHOBE TPEOOBAHMH K pe3yibTaTaM OCBOCHMS OCHOBHOW 0Opa30BaTENIbHOM
IporpamMMbl OCHOBHOTO 0011ero oopazoBanus, npeacraBieHHbX B @PI'OC OO0, a Takke Ha OCHOBE (eepanbHO pabodel MporpaMMbl BOCIIUTAHHS U C yIETOM
KOHLEIIMH MpenoiaBaHus yueOHOro nmpeamera « XuMus» B 00pa3oBareabHbIX opranusanusax Poccuiickoit denepanun.

[IporpamMma mo xumuH Ha€T TPEACTABJICHUWE O IENAX, OOIICH cTpareruu OOy4YeHHSs, BOCIHMTAHUS W Pa3BUTHS OOYYAIONIUXCS CPEACTBAMH Y4eOHOTO
IpeaMeTa, YCTaHABIMBAET O0s3aTEIbHOE IPEIMETHOE COAEpKaHME, MPeAycMaTpHBaeT paclpelelieHne ero 1o KjaccaM M CTPYKTYpHpPOBaHHE MO pasjienaM U
TEMaM IMPOorpaMmsbl 10 XUMHH, ONPCACIACT KOJIMUCCTBCHHBIC N KAYCCTBCHHBIC XAPAKTCPUCTUKH COACPIKAHUA, PCKOMCHAYCMYIO MOCJICA0BATCIIBHOCTE U3YUYCHUS
XUMHHM € Y4ETOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH 00ydaroluxcs, OINpenesisieT
BO3MOXKHOCTH TIpeMeTa Ul peanu3aluy TpeOOBaHMH K pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeNbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, a TakkKe TpeOOBaHUN K pe3yiabTaraM OOYy4YeHHsS] XMMHHU Ha YPOBHE Ielel M3ydeHHUs MpeaMeTa M OCHOBHBIX BHJIOB y4eOHO-TIO3HaBaTEILHOM
NEeSITENbHOCTH 00Y4JaloIIerocst o OCBOCHHUIO Y4eOHOTO COJIepKaHUSI.

3HaHHE XUMUU CIYXUT OCHOBOM Uil (POPMUPOBAHUS MUPOBO33pEHUS 00YUarOIIEerocs, €ro MpeCTaBIeHUH 0 MaTepralbHOM €MHCTBE MUpPa, BaXKHYIO POJIb
urparT GopMuUpyemMble XUMHUEN NMPEACTaBIECHUS O B3aUMOIIPEBPALIEHUSAX SHEPTUN U 00 3BOJIOIUH BEIIECTB B MPUPOJE, O MYTSIX peUIeHHs IT100albHbIX MpodiieM
YCTOWMYHMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPTETHUECKOM, TTUIIIEBON M IKOJIOTHUECKOM 0€30MMacHOCTH, MPOOJIeM 3paBOOXPaHCHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peain3alii BO3MOXKHOCTE! AJIsi caMOpa3BUTHSI U (POPMUPOBAHUS KYJIBTYPhI JINYHOCTH, €€ 00111el ¥ PYyHKIMOHAIBHOI rPaMOTHOCTH;

BHOCUT BKJIaJd B (bOpMI/IpOBaHI/Ie MBIIIJICHUA W TBOPYCCKHUX CIIOCOOHOCTEHM 06yqa}om1/1xc>1, HaBBIKOB HMX CaMOCTOSATEILHOM yq€6H0ﬁ JCATCIIbHOCTH,
SKCIICPUMCHTAJIBHBIX U UCCICA0BATCIIBCKUX YMeHI/II‘/'I, HCO6XOI[I/IMI>IX KakK B HOBCCI[HCBHOﬁ KHU3HU, TaK U B HpO(bCCCHOHELHBHOfI JACATCIIBHOCTH,

3HAaKOMHUT CO CHCHH(I)HKOﬁ HAayYHOTI'O MBIIUJICHHS, 3aKJIaAbIBACT OCHOBBI LICJIOCTHOT'O B3TJIsIAda HA CAUMHCTBO IPUPOJbLI U UCJIOBCKA, SABJISICTCS OTBCTCTBCH HBIM
3TaIIoM
B (bOpMPIpOBaHI/II/I eCTeCTBeHHO-HaquOﬁ I'paMOTHOCTH o6y11a101111/1xc;1;

CIIocoOCTBYeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOILEHHS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K TIPUPOJIE, K YEIOBEKY, BHOCHT CBOW BKJIA] B SKOJOTHYECKOE
oOpa3oBaHue 00yUYarOIIUXCS.

Z[aHHLIC HaIllpaBJICHUSA B O6y‘leHI/II/I XUMHHM 00€CIICUMBAIOTCS CHCHH(I)HKOﬁ COJICpKaHuA yqe6Horo npeamera, KOTOpBIfI ABIIACTCA INEJarOoru4cCKu
AAalITUPOBAHHBIM OTPAKCHUCM 0a3oBoit HAayKU XMUMHWH HaA OHpe,I[CJ'IéHHOM JTame eé pa3BUTHA.



Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIEero 0Opa3oBaHusl OPUEHTUPOBAH HA OCBOCHHE OOYUYAIONIMMUCS CUCTEMBI TIEPBOHAYATBHBIX MOHATHIA XUMUU, OCHOB
HEOPraHUYeCKOM XMMUU U HEKOTOPBIX OTACIbHBIX 3HAYUMBIX MOHATUNA OPraHUYECKON XUMUU.

CtpykTypa coziepKaHus IporpaMMbl IO XUMUHU c(hOPMHUPOBAHA HA OCHOBE CHCTEMHOTO Moaxoja K e€ n3ydeHuro. CoaepikaHue CKIIaIbIBa€TCs U3 CUCTEMBI
MOHATUH O XMMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI MOHATHH O XMMHUYECKOH peakiuu. O0e 3TH CHCTEMBl CTPYKTYPHO OPraHM30BaHBI IO MPHHIUITY
IIOCJIEI0BATEIBHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IPEJCTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepnoanueckoro 3akoHa [[. 1. MenaeneeBa kKak OCHOBHOTO 3aKOHA XUMHUH;
— YUYCHUA O CTPOCHUU aTOMa U XUMHAYECKOU CBA3H,

— MpeACTaBICHUN 00 IMEKTPOTUTUYECKON TUCCOLMAIIMY BEILIECTB B PaCTBOpaXx.

TeOpeTI/I'-IeCKI/Ie 3HaHUs pacCMaTpUBAIOTCAd HAa OCHOBC OSMITMPUYCCKH IMOJIYYCHHBIX W OCMBICIICHHBIX (baKTOB, Pa3sBUBAIOTCA IMOCJICAOBATCIIBHO OT OAHOI'O

YPOBHA K APYromMy, BBIIIOJIHSAA CI)YHKI_[I/II/I 00bLsICHEHUS H IIPOTrHO3UPOBAHUA CBOI\/'ICTB, CTPOCHHUA U BO3MOKHOCTEH MPAKTUYCCKOI0 MNPUMCHCHUA U IOJTYUYCHUS
HN3Yy4aCMbIX BCHICCTB.

OcBoeHue MporpaMMbl IO XHUMHH CIIOCOOCTBYET (DOPMHPOBAHHUIO MPEICTABJICHUS O XUMHUYECKOM COCTABIIAIOIIEH HAaydHOW KapTUHBI MUpa B JIOTUKE €&
CUCTEMHOM MPUPObI, IEHHOCTHOTO OTHOUICHHS K HAYyYHOMY 3HaHMIO U METOJaM MO3HaHMs B Hayke. M3yueHne XMMHUM MPOUCXOIUT C MPUBJICUCHU EM 3HAHUM U3
paHee U3YYeHHBIX yU4eOHBIX TpeaMeToB: «OKpyx)armui Mupy», «buomorus. 5—7 knacce» u «Pu3uka. 7 Kiaccy.

HpI/I HU3Yy4YCHUU XHUMHUHU TIPOUCXOIHUT (bOpMHpOBaHI/IC 3HAHHI OCHOB XHMHYECKOU HAayKH Kak obnactu COBPEMECHHOI'O0 €CTCCTBO3HAHMUSI, HpaKTquCKOfI
JCATCIBbHOCTH YCJIOBCKA M KaK OAHOI'O M3 KOMIIOHCHTOB MHpOBOfI KYJIBTYPHI. 33,[[3‘-13 yqe6Horo npeamMeTra COCTOUT B (bOpMHpOBaHI/II/I CHUCTCMblI XMMHWYCCKHUX
3HaHUH — BaKHEUIIIMX (baKTOB, HOHHTI/II‘/'I, 3aKOHOB U TCOPETHUUYCCKUX l'IO.]'IO)KCHPIﬁ, JOCTYIIHBIX 0606H_ICHI/II71 MHPOBO33PCHYCCKOI'0 XapakTepa, sA3blKa HAyKH, B
HpI/IO6I_HeHI/II/I K Hay4YHBIM MCETOJaM IIO3HAHHWA IIPU U3YYCHHHU BCIICCTB U XUMHUYCCKUX peaKHHﬁ, B (bOpMHpOBaHI/II/I M Pa3sBUTHH IIO3HABATCJIbHBIX YMCHI/Iﬁ n ux
INpUMCHCHHUHU B y‘le6H0-H03HaBaTeJ'ILHOﬁ u y‘Ie6HO'I/ICCH€I[0BaTeHBCKOI71 ACATCIIbHOCTH, OCBOCHHH IIPABUJI 0e3011aCHOro 06pa].].[eHI/I${ C BCIICCTBAMHU B
MOBCEAHEBHOM KM3HU.

HpI/I HU3YUYCHHUU XMMHU HAa YPOBHEC OCHOBHOTO O6H_I€FO O6p830B8.HI/IH BaXHOC€ 3HAYCHUC npnoGpenH TakKuC LICJIN, KaK:

—(I)OpMI/IpOBaHI/Ie HHTCJUICKTYAJIbHO paSBHTOﬁ JJMYHOCTH, TOTOBOM K CaMOO6p3.30BaHI/II-O, COTPYAHUUCCTBY, CAMOCTOATCIBHOMY HPHHATHUIO pemeHHﬁ,
CIIOCOOHO aZlalITUPOBATHCA K 6BICTpO MCHAOIIHUMCSA YCIIOBUAM JKU3HU;

—HAIIPaBJICHHOCTb 06y‘IeHI/I}I Ha CHUCTEMAaTUYCCKOC HpI/IO6H_[eHI/Ie OGy‘I&IOIJ.II/IXCH K CaMOCTOSTEIIbHOM MO3HAaBaTEIbHOMU ACATCIIBHOCTHU, HAYYHBIM MCTOdaM
IIO3HAaHM, (I)OpMI/IpYIOU_II/IM MOTHUBAIIUIO U pa3BUTHUC CIIOCOOHOCTEH K XHUMUU;



—obecrieyeHrne yCiIoBHi, CIOCOOCTBYIOMIMUX MPUOOPETEHUIO 00YJAIOIIUMUCS OIBITa PAa3HOOOPA3HOU NEeSATENLHOCTH, TIO3HAHUS U CAMOTIO3HAHHUS, KITFOYEBbBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETECHIIHM), UMEIOIMX YHUBEPCAIBHOE 3HAUCHUE ISl Pa3JIMUHbIX BUIOB JEATEIHHOCTH;

—dopmupoBanue oOmel GyHKINOHATIBHON U €CTeCTBEHHO-HAYYHOH I'PaMOTHOCTH, B TOM UYHUCIIE YMEHHH OOBSCHATH U OLECHUBATH SIBJICHUS OKPYKAIOIIETO
MUpa, UCIIOJIb3YS 3HAHUS U OIBIT, OJYYEHHbIEC IPU U3YYEHUN XUMHH, IPUMEHSTH UX MPU PELICHUH MTPOOJIEM B TOBCEAHEBHOM )KM3HU U TPYAOBO I AEATEIbHOCTH;

—dopmupoBaHre y OOyYarOmUXCSd TYMAHHCTHYECKUX OTHOUICHWH, TMOHMMAHUS I[IEHHOCTH XHUMHUYECKHX 3HAHUHM Ui BBIPAOOTKH HSKOJOTHYECKU
1€JIeCO00pa3HOT0 MOBEACHHS B OBITY M TPYIOBOM JACATEIILHOCTH B IIEJISIX COXPAHEHUS CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOY4YEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJII0 M CaMOBOCIMTAaHUIO Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MPO(UIs U HAIIPABJIEHHOCTH JJAIbHEUIIETO 00ydYeHHUs.

OO61iee ynco 4acoB, OTBEIEHHBIX JIJIsl U3yYEHUS XUMUU Ha YPOBHE OCHOBHOTO 00IIIero oopa3oBaHus, coctaniseT 136 dacoB: B 8 kinacce — 68 yacoB (2 yaca
B HEZeM0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

COJEPKAHUE ObYYEHUA
8 KVIACC
IlepBoHayajbHBIE XUMHYECCKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HU 4YeJIOBEKa. XUMHUS B cucTeMe Hayk. Tena u BemecTBa. @U3MYECKUE CBOMCTBA BELIECTB. ATrperaTHOE COCTOSIHUE
BemecTB. [lonsTHe 0 MeToax nmo3Hanus B XuMuu. UncTtele BemecTBa U cMecH. CriocoObl pa3iesieHus: CMECei.

ATOMBEI 1 MOJICKYJIBI. Xumudeckue 31eMeHThl. CHUMBOJIBI XUMHYECKHUX DJIEMEHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA. ATOMHO'MOJ'ICKYJ'IHPHOC YUYCHHEC.

Xumuaeckast (bOpMy.]'Ia. BajenTHOCT, aTOMOB XHMMHYECKMX DJJIEMEHTOB. 3aKOH IIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTEIBbHAs aTOMHas Macca.
OTHOCUTENILHAS MOJICKYJIIpHasA Macca. MaccoBas 101 XUMHYECKOTO DJIEMEHTA B COCIMHCHUU.

KommuectBo BemiecTsa. MoJlb. MOJ'IHpHaH macca. B3auMocBs3b KOJIMYCCTBA, MACChl U 4YHCJIa CTPYKTYPHBIX CIAWHHUIL] BCUICCTBA. Pacuértel 1o cbopMleaM
XHUMHNUYCCKHUX COCHHHGHHﬁ.

dusznyeckue 1 XUMHUYECKHUE SIBICHUS. XUMUYECKast peaKkuus u eé IMPU3HAKH. 3akoH COXpaHCHUS MACChl BCUICCTB. XHUMHUYECKHUE YpaBHCHHA. KHaCCH(bHKaHHH
XUMHWYCCKUX peaKI.[PIfI (COCI[I/IHCHI/IH, Ppa3JIOKCHUA, 3aMCIICHN, O6MeHa).

Xumuueckuiit IKCnepumenm:



3HaKOMCTBO C XMMHUYECKON NOCYI0H, MpaBmiiaMu paboThl B TabopaTopuu U MprUEMaMu oOpalieHus ¢ 1a0opaTopHbIM 000pyI0BaHUEM, U3YUEHHUE U OIHUCAHUE
(U3nUIEeCKUX CBOMCTB 00pa3OB HEOPraHMYECKUX BEUIECTB, HaOmMoneHHE (PU3NUeCKUX (TJIaBJIEHUE BOCKA, TassHUE JIbJIa, PACTUPAaHUE caxapa B CTYIKE, KHIICHUE U
KOHJICHCAIUS BOJbI) U XUMUYECKUX (TOPEHHUE CBEYH, MPOKATIMBAHNE MEIHOM MPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIOTOW) sIBICHH, HAOII01€HIE U ONMCaHHe
MIPU3HAKOB MPOTEKAHUS XMMUYECKUX PEaKIMid (pa3oKeHHe caxapa, B3aMMOJICHCTBHE CEpHOW KUCIIOTHI C XJIOPUAOM Oapus, pasnoxkenue ruapokcuna meau (1I)
IpU HArpeBaHWH, B3aWMOJIEHCTBHE jkeie3a ¢ pactBopoMm cosmu menu (II), m3ydenume crmocoOOB pa3zesnieHus cMeceil: ¢ MOMOIIbI0 MarHura, (puibTpoBaHue,
BBIMIAPUBAHKE, AUCTWILUIANMS, Xpomarorpadus, NpOBEACHWE OYUCTKH TIOBAPEHHOW COJIM, HAOIIOJICHWE W ONKMCAHUE pPE3yJIbTaTOB IPOBEICHUS OTIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3/IJaHUE MO/JIENIEN MOJIEKYJI (I1apOCTEPKHEBBIX).

Baskneiiluue npeacraBuTe/ M HEOPraHMYeCKMX BelecTB
Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — aneMeHT u mpoctoe BemiecTBo. HaxoxaeHue kuciopoja B mpHpoje, pU3NUYECKHEe U XUMUYECKHE
cBoiicTBa (peakuuu ropenus). Oxcunel. [Ipumenenne kuciaopoga. Crnoco0sl NOMy4eHUs KMCIOPOJa B 1a0OPaTOpUU U MPOMBIIIIEHHOCTH. KpyroBopoT kuciopoia

B nipupoje. O30H — aJNIOTPONHAsS MOAUPUKALUS KUCIOPOa.

TemoBoil 3¢hdpexT xumuyeckoil peakuny, TEPMOXUMHUUYECKHE YPaBHEHMsI, SK30- M IHJIOTEPMHUYECKHE peakiuu. TOIuMBO: yroib M MeTaH. 3arps3HeHHe
BO3/IyXa, YCWJICHHE TApHUKOBOTO 3 (deKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonopon — sneMeHT u mpoctoe BemiecTBo. HaxoxaeHne Bogopoia B mpupojie, GU3nIecKue 1 XMMHUIECKHEe CBOWCTBA, MPUMEHEHHE, CIIOCOOBI TIOTyUeHHUS.
Kucnotel u comm.

Monsipablii 00b€M ra30B. Pacu€Tel Mo XUMHUYECKUM YPaBHEHHSIM.
dusnyeckue cBoicTBa Bobl. Boga kak pactBopurenb. PacTBopel. HacklllieHHbIE U HEHACHIIIEHHBIE PAacTBOPBI. PacTBOpUMOCTH BeliecTB B Boje. MaccoBas
JI0JIS BEIIECTBA B pacTBope. XUMHUYECKHE CBOMCTBa Boabl. OcHOBaHUWs. Posb pacTBOpOB B MpUpoOJie W B KU3HHM ueloBeKa. KpyroBopoT BOJBI B IMPHUPO/IE.

3arpsizHeHue NPUPOIHBIX Boa. OXpaHa U OUMCTKA MPUPOIHBIX BOJ.

Knaccudukanuss nHeopranmdeckux coeaunenuil. Oxcunbl. Knaccuduxanuss oxcuaoB: cojeoOpasyroniue (OCHOBHBIE, KHUCIOTHBIE, aM(OTEpHbIE) U
HecosieoOpa3zyromue. Homenkiarypa okcuioB. dusndeckue 1 XUMHUYECKUE CBOMCTBa OKCUIOB. [loyduenne okcumoB.

OcnoBanus. Knaccugukanus ocHoBaHuil: mEnoun M HepacTBOpUMble ocHOBaHMs. HomeHknarypa ocHoBaHuil. ®Pusmyeckue M XMMHMUYECKHE CBOMCTBA
ocHoBaHu. [lonyyeHrne 0OCHOBaHHUIA.

Kucnorsr. KﬂaCCI/I(bHKaI_IHH KHUCJIOT. HOMeHKHaTypa KUCcHoT. dusnyueckue U XUMHUYECKHE CBOMCTBA KUCIOT. Psg aktuBHOcTH MeTaioB H. H. bekerosa.
HOHy‘{CHI/IC KHUCJIOT.

Comu. Homenknatypa cosieil. @u3nueckre 1 XuMHYeCKHUe cBoiicTBa coieid. [lonyuenue comneit.

I'eneTnueckas CBS3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COCIUHEHMI.



Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMNpEJENICHHE COJECP)KaHUs KHCIOpOJa B BO3IAyXe, MOJIydeHHE, COOMpaHue, paclio3HaBaHWE W M3YYEHHE CBOMCTB KHCIOpOJa, HAONIOJICHHE
B3aMMO/ICHCTBHSI BEIIECTB C KHCIOPOJOM M YCIOBHS BO3HHUKHOBEHUS M MPEKpaIlleHUs TOpeHus (1moskapa), 03HaKOMJICHHE ¢ 00pa3liaMHu OKCHJIOB U OINMCAHUE MX
CBOMCTB, TOJIyU€HHE, COOMpaHHe, paclo3HAaBaHWE M M3yY€HHUE CBOWCTB BOJOpojAa (ropeHue), B3auMojeiicTBue Bojaoposa ¢ okcuaoM meau (II) (Bo3moxHO
WCIIOJIb30BAHNE BUJICOMATEPHAIIOB), HaOIIOIeHNEe 00pa3IoB BEIIECTB KOJIMYECTBOM | MOJIb, MCCIIEOBAHNE OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C Pa3IHMYHON
PacTBOPUMOCTBIO, ITPUTOTOBJICHHE PACTBOPOB C OMPEACIEHHON MAcCCOBOM 10Jiei pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOJABI C METa/UIaMU (HATPUEM H
KaJplueM) (BO3MOKHO HCIIOJIb30BAHME BUAEOMATEPUANIOB), UCCIIEIOBAaHUE OOpaA3llOB HEOPraHMYECKUX BEIECTB PA3JIMUYHBIX KJIAcCOB, HAOIIOJAEHHE M3MEHEHUs
OKpAacKM HMHJIMKAaTOPOB B pacTBOpax KHCIOT U Ilejouel, uydeHue B3aumojeiictBus okcuga menu (II) ¢ pactBopom cepHOM KHMCIOTBI, KHCIOT € METajulaMu,
peaxkuuil HeHTpaau3aluy, MoTy4eHue HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJHOTO METalljia IPYTUM U3 pacTBOpA COJIM, PELICHHE SKCIIEPUMEHTAIBHBIX 3a1a4
1o Teme «BaxHennme Kinaccsl HEOPraHNYECKUX COCAMHEHUIN.

Iepuoauuecknii 3akon u I[lepuoamueckasi cucrema xummuuyeckux 3jementoB JI. U. MengeneeBa. CTpoeHue aroMoB. XMMHYECKasi CBS3b.
OKHNCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUuU

[lepBbie MOMBITKH KIACCU(PUKALUMU XUMUYECKUX 3J7eMEHTOB. [loHATHE O rpymnmax CXOAHBIX 3J€MEHTOB (IEJIOYHbIE U IIEJOYHO3EMENIbHbIE METalIbl,
raJIOreHbl, HHEPTHBIE I'a3bl). DIEMEHTHI, KOTOpbIe 00pa3yIoT aM(pOTepHbIE OKCUIbI U THIPOKCU/IBL.

[Tepuoanueckuit 3akoH. Ilepuommueckass cucrema xumuueckux diemeHToB JI. WM. MennmeneeBa. KopoTkomepwomnas u IMHHOTEpUOAHAS (HOPMBI
[Tepuonnueckoit cucrembl xumuueckux sneMmeHToB JI. M. Menneneesa. Ilepunoasl n rpymnmbl. @U3HYECKUN CMBICT MOPSAIKOBOTO HOMEpA, HOMEPOB MEPHOAA U

TPYIIIBI JJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHBIX sjep. M3otombl. DnekTpoHbl. CTpOGHHE JJIEKTPOHHBIX O000JI0YEK aTOMOB TEpBBIX 20 XMMHYECKUX DJIEMEHTOB
[Tepuonnueckoit cucremsl J. 1. MenaeneeBa. XapakTepucTuKa XMMHAUYECKOTO 3JIEMEHTA 10 €ro nojoxxeHuto B [lepuoanyeckoii cucteme . . Menaeneena.

3aKOHOMepHOCTI/I HU3MCHCHUA paJuyca aTOMOB XUMHUYCCKHUX 3JIEMCHTOB, METATNIMYCCKUX U HEMCTATTIMYCCKUX CBOMCTB 10 rpyniam 1 nepuoiaM.

3HayeHHne HepI/IOI[I/I‘ICCKOFO 3aKOHa 1 Hepnonnqecxoﬁ CUCTCMbI XUMHUYCCKHUX SJICMCHTOB JISI Pa3BUTHA HAYKU U ITPAKTHUKHU. I[ H. MenpeneeB — y‘IéHHﬁ u
I'paXJaaHHH.

Xumnueckas cBs3b. KoBajeHTHas (MOJspHAs U HEMOJsIpHAst) CBA3b. DJIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 1eMeHTOB. MloHHast CBA3b.
Crenenp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENBHbBIE peakMU. [Tporieccsl okuciieHns n BoccTaHoBIEHN. OKUCIUTENN U BOCCTAHOBUTEIH.
Xumuueckuiit IKcnepumenm:

HU3YUCHUC 06pa3u0B BCIICCTB MCTAIJIOB M HCMCTAJIIIOB, B3aUMOJICHCTBHE HAPOKCHUAAa IMUHKAa C pacTBOpaMu KHCIIOT U IJ.ICJIO‘ICﬁ, MMPOBCACHHUEC OIIBITOB,
HIUTIOCTPUPYIOIUX IMTPUMEPBI OKUCTIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKum"d (FOpCHI/IC, pCaKkuunun pas3jioKCHUs, COC,Z[I/IHCHI/ISI).



Mescnpeomemmnuoie céazu

Peanmauw{ MCKIPCAMETHBIX CBs3EH IIpru U3YUYCHUH XUMUU B 8 Kimacce OCYHICCTBJIACTCA UCPE3 UCIIOJIb30BAHUC KaK O6IJ_[I/IX CCTCCTBCHHO -HAYYHBIX HOHSITHP'I,
TaxKk 1 HOHﬂTHﬁ, ABJIAIOMUXCA CUCTCMHBIMUA JJI1 OTACIIBHBIX IMTPEAMCETOB €CTCCTBCHHO-HAYYHOT'O LIUMKJIA.

OOmue ecTeCcTBEHHO-HAyJYHBIC IMOHSATHS: HAYYHBIM (PAKT, TUMOTE3a, TEOPHsS, 3aKOH, aHaIW3, CHHTE3, KIacCU(UKAIHS, MMEePUOTUIHOCThH, HAOIIOIACHHE,
SKCIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, MOJIENb, SBJIICHUE.

®dusna: Mmarepusi, aToM, IEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIU, U30TOIIbI, PAIUOAKTUBHOCTh, MOJICKYJIA, JIEKTPUUYECKUN 3apsi]l, BEIIECTBO, TEIO0, 00BEM,
arperaTHOE COCTOSTHHE BEIECTBA, Ta3, (M3NUYECKUE BETUYHHBI, €AMHUIBI U3MEPEHHS, KOCMOC, TIJIaHeThI, 3BE3 b1, COJIHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MEHEPAITBI, TOPHBIEC TTOPOJIBI, TTOJIE3HBIE HCKOTIAEMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BellleCTBO U XUMHUYECCKadA peakuus

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema xumudeckux snemMeHtoB J[. . MenaeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHYECKUX DIIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaJUsl, KAJIbIUSI U UX COCJUHEHHN B COOTBETCTBHM C MOJOXKEHHEM 3JeMeHTOB B Ilepuoanueckoit cucreme u

CTPOCHHEM UX AaTOMOB.

CTpOGHI/Ie BCIICCTBA: BHU/bI XHUMHYCCKOU CBSI3U. THIIBI KpUCTAJUIMICCKUX peIHéTOK, 3aBHCHUMOCTH CBOMCTB BEIISCTBA OT THIIA KpHCTaHHH‘ICCKOﬁ peI_HéTKI/I n
BHUJa XUMHWYECKOU CBS3HU.

KJ'IaCCI/I(bI/IKaI_[I/IH N HOMCHKJIaTypa HEOPraHMYCCKUX BEIICCTB. XuMudeckue CBOMCTBaA BCIICCTB, OTHOCAIIHUXCA K Pas3IMYHbIM KJIaCCaM HEOPTaHHUYCCKUX
COC,Z[I/IHGHI/II‘/'I, IFCHETHUYCCKAsA CBA3b HCOPIraHMYCCKHUX BCIICCTB.

KJ'IaCCI/I(bI/IKaI_[I/IH XHUMHYCCKHUX peaKHI/Iﬁ 10 Pa3JIMYHbIM IIPU3HAKAM (HO qUCJIYy U COCTaBy YYACTBYKOUIIMX B PCAKIMU BCUICCTB, 110 TCIIJIOBOMY S(I)Q)GKTY, 110
W3MCHCHHUIO CTCIICHEH OKHCICHUS XHMHYCCKHX 9JICMCHTOB, IIO 06paTI/IMOCTI/I, o0 y4acCcTuro KaTanH3aTopa). DK30- W OHAOTCPMHUUCCKUC pPCaKIUU,
TCPMOXUMHUYCCKUC YPABHCHUS.

Ilonstue o CKOPOCTH XHMHUYECKOH pCaKkuunu. [Tonsatue 06 O6paTI/IMLIX n H606paTI/IMBIX XUMHUYCCKUX PCAKIUAX. IIoHsiTHE O TOMOI€HHBIX U TCTCPOTCHHBIX
peaKkuusx. ITonstue o karanuze. IloHATHE 0 XMMHYECKOM paBHOBCCHU. cDaKTopBI, BJIMAIOIIUC HA CKOPOCTH XHMHUYECKOM pCakiiu 1 MOJIOKCHUC XHUMUYCCKOTO
PpaBHOBCCHH.



OKHUCIINTEIbHO-BOCCTAHOBUTEIILHBIC pcaKkuuu, C-)JIGKTpOHHbeI 0ajJaHC  OKHCIMTEIBHO-BOCCTAHOBUTEIBHOM pCaKknuu. CocraBicHue ypaBHeHI/IfI
OKHCJINTCIBHO-BOCCTAHOBHUTCIIbHBIX peaKI_II/Iﬁ C UCIOJIB30BAHUECM MCTO 1A SJICKTPOHHOT'O Oaanca.

Teopust >EKTPOIUTHUECKON TUCCOIUALIUU. DIIEKTPOIUTHI U HEINEKTPOJIUThI. KaTnoHbl, aHHOHBI. MeXaHU3M JMCCOLMALIMY BEIIECTB C PA3IMYHBIMU BUJIAMHU
xuMu4eckou cBsi3u. Crernenp nuccormanuu. CUIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakuun moHHOro ooMeHa. YciaoBHsI MPOTEKAaHUS peakluii MOHHOrO OOMEHa, MOJIHBIE M COKpAllEHHbIE MOHHbIE ypaBHEHUs peakuuid. CBoMCcTBa KUCIOT,
OCHOBAHHUU ¥ COJICH B CBETE MPEICTABICHUI 00 AIEKTPOIIMTHUECKON qrcconnalyn. KauecTBeHHbIE peakiny Ha HOHBI. [loHsITHE O THapOIN3E COeH.

Xumuueckuii IKCnepumenm:.

03HAaKOMJIEHHE C MOJENIIMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKHX BEIIECTB — METAUIOB M HEMETAJUIOB (rpaduTa M anMasa), CJIOKHBIX BEIIECTB
(x1opuaa HaTpus), UCCIET0BAaHUE 3aBUCUMOCTU CKOPOCTH XMMMUYECKON peakluu OT BO3AEHUCTBUS PA3IUYHBIX (PAKTOPOB, MCCIEIOBAHHUE AJIEKTPONPOBOIHOCTU
pacTBOpPOB BEIIECTB, Ipoliecca JUCCOLMALIMM KHUCIIOT, IIeno4Yed u cosield (BO3MOXHO UCIOJIb30BAaHUE BHJIEO MAaTepUasoB), IPOBEIECHUE OIIBITOB,
WUTIOCTPUPYIOMINX TPU3HAKK MPOTEKaHUsl peaklinii HOHHOro oOMeHa (0Opa3oBaHue Ocajika, BbIIEIEHHE ra3a, 00pa30BaHHE BObI), ONBITOB, WIITIOCTPUPYIOIINX
MIPUMEPbl OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAaKUUN (FOpeHUe, peaklMKu Pa3JIoKEHUs, COSAUHEHUS ), PACIIO3HABAHNE HEOPraHMYECKHUX BELIECTB C IMOMOIIBIO
KAUECTBEHHBIX PEAKIMI HA NOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aa4.

HeMmeTanabl U UX coeTHHEHUS

OO0mas xapakTepucThka rajoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE cTerneHu okucieHusa. CTpoeHHe M (U3NYECKHEe CBOMCTBA MPOCTHIX
BEIIIECTB — TAJIOTEHOB. XMMUYECKHE CBOMCTBA HA IPUMEpPE XJIopa (B3aUMOJICHCTBHUE C METANIaMH, HEMETaJlJIaMU, TeioyamMu). XjaopoBoaopoa. CossiHast KUCIIOTa,
XUMHUYECKUE CBOMCTBA, MOJy4YeHUE, NMpUMEHEHHE. [[elicTBHME XJiopa M XJOPOBOJOpOJAa Ha OpPraHU3M 4elioBeKa. BakHelline XJIOpUIbl M UX HAXO0XJACHUE B

IpHUpOJIE.

Obmas xapakrepuctuka snmeMeHToB VIA-rpynnsl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHne u gusnueckue cBOMCTBa
MIPOCTHIX BEIIECTB — KUCIOPO/a U Cepbl. AJIOTPOITHbIE MOIU(BUKALIUN KHUCIOPOAa U cepbl. XUMUYECKHE CBOICTBa cepbl. CepoBOAOPO, CTpOoeHUE, (pu3nuecKue u
XUMHUYECKrue cBoHcTBAa. OKCHIBI cepbl KaK MPEIACTaBUTENU KHUCIOTHBIX OKcuIoB. CepHas KucioTa, (U3NYECKUE U XUMHYECKHE CBOMCTBa (00mMe Kak
MPEJICTaBUTENS Kacca KUCIOT M crerpduueckue). XUMUYECKHUE PEaKIUH, JIeKallle B OCHOBE MPOMBIIUICHHOTO CIOCO0a IMOMY4EHHsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoit kucnotbl. CoaM CepHON KUCIIOTHI, KAUeCTBEHHAs peakuus Ha cyibdaT-uoH. HaxoxaeHue cepbl U e€ COeAMHEHUN B MPUpPOJe. XUMUUECKOe
3arpsi3HEHUE OKPYKAIOUIEH cpeibl COeTMHEHUSIMU cepbl (KUCIOTHBIC JOKIH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPALCHUS.

OOm1ast xapakTepucTUKa 37eMeHTOB VA-Tpynnbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHble CTENEHH OKHCICHUS. A30T, pPaCIpOCTpaHEHUE B IPUPOIE,
¢u3nyeckne U XxUMu4eckue cBoiicTBa. KpyroBopoT azoTa B mpupoje. AMMHUAK, ero (pU3MUecKue U XMMHUYECKUe CBOICTBa, MoiydeHue W npumeHenue. Cosm
aMMOHUS, UX (pU3NYecKre U XMMHUYECKHe CBOICTBaA, MpuMeHeHne. KauecTBeHHas peakiysi Ha MOHbl aMMOHUS. A30THAas KUCIIOTa, €€ MoJydeHue, GU3ndecKue u
XMMUYECKHEe CBOMCTBa (00IIMe Kak MpeACTaBUTENS Kilacca KUCIOT U cnenuduyeckue). Vcrnonb3oBaHne HUTPATOB U COJIE aMMOHUS B KaueCTBE MUHEPAIbHBIX
ynoOpeHuil. XuMHUYECKOe 3arps3HEHUE OKpYXKAloIIed cpeibl COCIUHEHUSMHU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHHE BO3/yXa, MOUBBI U BOA0EMOB). Docdop,



aimotpornHbie Moaudukanuu Gocdopa, huznueckue n xumuaeckue ceoiictBa. Oxcun dpochopa (V) u dhocdhopHas kucnora, Gu3nUECKue U XUMHUUYECKUE CBOMCTBA,
nosyuenue. Mcmons3zoBanue GocdaroB B kauecTBE MUHEPAIBHBIX yI0OPCHHIA.

OOmast xapaktepuctuka »31eMeHTOB [VA-Tpynmbl. OcoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE CTENEHH OKHUCICHHS. YTJIEpoJ, aJIOTPOIHbIE
MOAM(UKAIINH, PACIIPOCTPAaHEHHE B MpUpoie, (U3NYecKne W XUMHUYecKue cBoiicTBa. Ancopbums. Kpyrosopor yriepoma B mpupoae. OKCHIbl yriepona, MX
¢u3nveckne W XMMHYECKHE CBOWCTBA, JIEHCTBHE HA JKMBBIE OPTaHU3MBI, IOJyYCHHWE W TNPHUMEHEHHE. DKOJOTHYECKHe NpOOIEeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), ramore3a riao0albHOTO TMOTEIUICHUS KIUMaTa, MapHUKOBBIA PQeKT. YToNbHAsS KUCIOTa U €€ COJM, UX (PU3NUYCCKHEe U XUMHUYCCKUE CBOWCTBA,
noJIydeHne W TpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-HOHBI. Vcrosib3oBaHMe KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH U CEIHCKOM
XO3SHCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BEIIECTBAaX KaK O COEIMHEHUSX yriepoaa (MeTaH, 3TaH, STHJIEH, alleTWJIEH, 3TaHOJ, IVIMIEPUH, YKCYCHas
kucaota). [IpupoaHbIe HCTOYHUKN YTIIEBOAOPOOB (YTrOjb, IPUPOIHBIN a3, HEPTH), MPOAYKTHI UX MepepaboTKH (OEH3MH), UX POJIb B OBITY U IMPOMBILIUIEHHOCTH.
[TonsiTe 0 OMONOrMYECKHM BaXKHBIX BEIIECTBAX: >KHUpaX, OeNKax, YrieBOJaX — M UX pOJIM B KU3HM ueloBeka. MaTepuanbHOE €IMHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COEIUHEHHH.

Kpemunii,ero ¢pusnveckne u XUMHYECKHE CBOMCTBA, MoJiydeHHEe W npuMmeHeHue. CoeauHeHUs1 KpeMHUs B mpupoje. OO0mme nmpeactaBieHus o0 OKCHe
kpemuus (IV) u kpemuueBoii kucnore. CHIIMKAThI, X UCIOJIb30BaHUE B OBITY, B MPOMBIIIEHHOCTU. BakHelne cTpouTebHble MaTeprabl: KepaMuKka, CTEKJIO,
IIEMEHT, OeTOH, kKene300eToH. [IpobaemMbr 6€301MacHOT0 UCTIOTB30BAHUS CTPOUTEIIBHBIX MAaTEPHAJIOB B TIOBCEIHEBHOM KU3HHU.

Xumuueckui IKCnepumenm

M3y4yeHHe OoOpa3I[0B HEOPraHMYECKUX BEIIECTB, CBOICTB COJIIHOM KHUCIOTHI, MPOBEICHHE KAYECTBEHHBIX pEaKLIMi Ha XJIOPUI-HOHBI M HaOII0JeHHE
MPU3HAKOB HX NPOTEKAaHUS, OMbITHI, OTpakarolue QU3NYecCKHe W XUMHYECKHE CBOWCTBA TallOTEHOB W HX COEAMHEHHUH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), O3HAKOMJICHHE C 00pa3liaMy XJIOPUJIOB (TajJOreHHUI0B), O3HAKOMJICHHE ¢ 00pa3liaMu cepbl U €€ COeMHEHUSIMU (BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEpUANIOB), HaOJIOZCHHUE Tpoliecca OOYIJIMBAaHUSA caxapa MOJ JEHCTBHEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIOTHI, M3YUYE€HHE XMMHUYECKHX CBOMCTB
pa30aBiIeHHON CepHON KUCIIOTHI, MPOBEICHNE KaUeCTBEHHOMN peakiuu Ha Cynb(aT-uoH U HaOoIeHIe MpU3HaKa e€ MPOTEKaHus, 03HaKOMJICHUE C (PU3HMUECKUMU
CBOMCTBaMM a30Ta, Gochopa U UX COeOTUHEHHH (BO3MOKHO HCIOIb30BaHUE BHAEOMATEpUasoB), 00pa3lamMu a30THBIX U (pochopHBIX yIOOpEeHHUid, oydyeHHe,
coOupaHue, pacro3HaBaHUE W M3y4CHHE CBOMCTB aMMHaKa, MPOBEICHHE KAUYECTBEHHBIX peaklMii Ha MOH aMMOHHUA U (pochaT-uOH U H3ydeHHE MPHU3HAKOB HX
MPOTEKAHUS, B3aUMOJCUCTBUE KOHIICHTPUPOBAHHON a30THOM KHUCIOTHI C MeIbI0 (BO3MOXKHO HCIOJIb30BaHHE BHUAEOMATEpUAOB), H3y4YCHHE MOJeNei
KPUCTAIIMYECKUX pemEToK anmasa, rpadura, ¢yiepeHa, O3HAKOMIEHHE C IPOLECCOM aacopOLUU PAcTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MPOTHUBOra3a, NoJydeHue, cOOMpanue, pacro3HaBaHUe M U3y4yeHUE CBOMCTB YIVIEKHCIIOTO ra3a, MpoBeJeHNEe KaYeCTBEHHBIX pPeakinii Ha KapOoHAT U
CHJIMKAT-UOHBI U M3y4YCHHE MPU3HAKOB UX MPOTEKAHMS, 03HAKOMJICHHE C MPOAYKIMEH CUIUKATHOM MPOMBIIIIEHHOCTH, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 I10
TeMe «BakHelIne HeMeTaluTbl M UX COSTMHEHUSD.

MeTa/JIbl M X COCAMHEHUS

O6u1a51 XapaKTCPUCTUKA XUMHUUYCCKUX IBJICMCHTOB — MCTAJIJIOB HAa OCHOBAHHUHW HUX IIOJIOXKCHUS B HCpI/IOI[I/I‘{eCKOﬁ CUCTEME XUMHUYCCKHX JJICMCHTOB I[
W. MenneneeBa u CTPOCHUA aTOMOB. CTpOCHI/Ie MeTauioB. Mertamindeckas CBs3b UM MeETallIdyecKas KpuUCTaJllInucCKas pCI_HéTKa. QHCKTPOXI/IMI/ILICCKI/Iﬁ paa



HaNpsDKeHU MeTauioB. OU3NYECKUe W XMMHUYECKHEe CBOKCTBAa MeTauioB. O0mue crocoObl momydeHus: MeTauioB. [IoHATHE O KOPPO3WU METaNIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CIUIaBkl (CTab, Yyr'yH, JIOPATIOMUHUN, OpOH32) U UX MPUMEHEHHE B OBITY U MIPOMBIIILIICHHOCTH.

[lenounsle MeTauibl: noJjoxenue B [lepuoandeckont cucreMe xumudeckux anemeHToB . M. MenneneeBa, cTpoeHre UX aTOMOB, HAXO0KJICHHUE B IIPUPOJIE.
duznyeckue U XUMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKCUIbl U TUAPOKCHUIBl HATpus U Kanus. [IprMeHeHue MeNno4yHbIX METaIOB U UX
COCIUHEHUM.

[[{esrouHO3EMENBHBIE METAUIbl MAarHuid M KaJbLUK: TOJIO)KeHHEe B llepumoamueckoil cucreme xumuueckux aneMeHToB Jl. M. MenaeneeBa, CcTpoeHHE UX
aTOMOB, HaxoxjaeHue B mpupoje. dusnueckue U XUMUYECKHE CBOMCTBA MarHus M Kaiblus. Baxselime coenuHeHUs Kaiablus (OKCHJ, TMJIPOKCHUI, COJIN).
XKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHHS.

AmroMuHMIL: nTonoxeHue B [lepuoanueckoi cucreme xuMuieckux 3meMeHToB 1. M. MenneneeBa, cTpoeHne aroMa, HaxoJIeHue B npupoje. Puznueckne u
XMUMHUYECKHE CBOMCTBA alFOMUHUA. AM(OTEpHbIE CBOMCTBA OKCH/IA U THAPOKCH/IA ATIOMUHUSL.

Kenezo: nonoxenune B Ilepuonnueckoi cucreme xumudeckux emeHToB J[. M. MenaeneeBa, cTpoeHHe aToMa, HaXOXACHUE B npupoae. Pusznueckne u
XUMHYECKHEe CBOMCTBA xene3a. Oxcuapl, ruapokcuabl u conu xenesa (1) u sxxenesa (I1I), ux cocrtas, cBoMCTBa U MOJIyYEHUE.

Xumuueckuit IKcnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMi METAJUIOB M CIUIABOB, MX (PM3MUECKUMH CBOWCTBAMH, U3yUCHUE PE3YIbTAaTOB KOPPO3UU METAIIOB (BO3MOKHO HCIIO JIb30BAHHE
BHJICOMATEPUAIIOB), OCOOCHHOCTEW B3aMMOJICHCTBUS OKCHIAa KAIBIUs U HATPHSI C BOJAOH (BO3MOXKHO HCIIOJIb30BAaHHUE BHICOMATEPUAIIOB), UCCIICIOBAHUE CBOICTB
KECTKOM BOJIBI, MpOIEcca TOPEHUS JKele3a B KUCIOpoJe (BO3MOXHO HCIIOJIb30BAaHHE BUACOMATEPHUAIIOB), MMPH3HAKOB TMPOTEKAHUSI KAYeCTBEHHBIX pPEaKIMid Ha
WOHBI: MarHus, KaJbIus, aTlOMUHNS, ITuHKa, sxene3a (I1) u xenesa (I1I), mean (1), HabmroaeHre U onMcaHre MPOIECCOB OKPAITUBAHUS TUIAMEHU MOHAMU HATPUS,
KaJHsl U KaJIbLUsl (BO3MOXKHO MCIIOJIB30BAHUE BHICOMATEPUAIIOB), HCCIIEIOBaHNE aM(DOTEPHBIX CBOMCTB TUAPOKCHIA aIFOMUHKS U TUAPOKCUIA [TUHKA, PEUICHHUE
AKCTIEPUMEHTAIBHBIX 337124 110 TeMe «BakHeWIe MeTaulbl U MX COCAMHEHUS.

XuMHUSA U OKpYKaKIIas cpena

BemectBa u MaTcpHrajibl B HOBCGI[HGBHOﬁ JKHU3HU 4YeoBeKa. be3ormacHoe MCIoJIb30BaHUE BEIIECTB U XUMUYECKUX peaKI_II/Iﬁ B 6BITy. HCpBaH IIoMO1Ib IIpH
XUMHUYCCKUX 0KOIraxX U OTpaBJICHUSAX.

XUMHUYECKOe 3arpsi3HEHNE OKPYKAIOIIEeH cpepl (MpeaenbHas 1omycTHMasi KOHIEeHTpanus BemiecTs, Aainee — [1JIK). Ponbs xuMuu B pemieHnu 9K0JIOrHYecKuX
npobiuem.

Xumuueckuii Ixcnepumenm:

HU3YCHUC O6p2[3L[OB MaTepuajioB (CTCKJ'IO, CIIJIaBbl MCTAJJIOB, TOJIMMCPHBIC MaTepI/IaJ'ILI).



Mescnpeomemmnuie céasu

Peanmauw{ MCKIPCAMETHBIX CBs3EH IIpru U3YUYCHUH XUMUU B 9 xiacce OCYHICCTBJIACTCA UCPE3 UCIIOJIb30BAHUC KaK O6IJ_[I/IX CCTCCTBCHHO -HAYYHBIX HOHSITHP'I,
TaxKk 1 HOHﬂTHﬁ, ABJIAIOMUXCA CUCTCMHBIMU JIS1 OTACIIBHBIX IPCAMETOB €CTCCTBCHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBEHHO-HAyYHBIC IMOHSATHS: HAYYHBIM (PAKT, TUIMOTE3a, 3aKOH, TEOPHs, aHAIW3, CHHTE3, KIacCH(UKAIHS, MMEePUOTUIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICTTMPOBAHIE, U3MEPEHHUE, MOJICTh, SIBJICHHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHSI, MATCPUAITHI.

®dusuka: MmMaTepus, aroM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIWJ, W30TOIbI, PaJMOaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUYECKUH 3apsisi, MPOBOIHUKH,
MOJIyIIPOBOIHUKH, AUIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEIO, 00BEM, arperaTHOe COCTOSIHME BEIECTBA, a3, PacTBOP, PaCTBOPUMOCTb, KpPHCTAJUIMYECKast
pemérka, CruiaBbl, GU3NYECKUE BEIMUUHBI, €IMHULIBI U3MEPEHHUs, KOCMUUECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3/b1, CoJHIIE.

buonorus: porocunres, npixanue, Ouochepa, s3kocucTeMa, MUHEpaJIbHbIE YI00pEHUS, MUKPOAJIEMEHThI, MAaKPO3JIEMEHTHI, TUTATENIbHbIE BELECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHbIE TIOPO/IbI, MTOJIE3HbIE HCKOMIaeMbIe, TOTITUBO, BOJHBIE PECYPCHI.
MNJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TIPOI'PAMMOBI 11O XUMHWUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YNbTaThl OCBOEHUS HPOTPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs JOCTHTAIOTCS B XOJ€ OOy4EeHUS XMMHUU B €IMHCTBE Y4eOHOW H
BOCIIUTATEJIbHON JIEATENILHOCTU B COOTBETCTBUU C TPAJAULMOHHBIMU POCCUHCKUMH COLUOKYJIBTYPHBIMU U JyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH, IIPUHATHIMU B

O6I.H€CTB€ IIpaBHUJIaMH U HOpMaMHU IMMOBEACHUS 1 CHOCO6CTBYIOT nponeccaM CaMOITIO3HAaHMA, CAMOPA3BUTHA U COUAIIU3al[UN o6yqa}oumxca.

JImuHOCTHBIE PE3YJIbTAThl OTPAXKAKOT I'OTOBHOCTDH o6yqa}oumxc;1 PYKOBOACTBOBATLCA CHCTEMOM MO3UTHBHBIX IOCHHOCTHBIX OpI/ICHTaHI/Iﬁ U pacIlIupCHUC
OMbITA JCSATEIBHOCTHU Ha €€ OCHOBE, B TOM YHUCJIC B YaCTH.

1) maTpHOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIICHHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACIEAWUIO, IOHUMAaHUS 3HAYCHHS] XUMUYECKOW HAyKH B KU3HU
COBPEMEHHOT0 O0IIeCTBa, CHOCOOHOCTH BIAJIETh JOCTOBEPHOIN HH(pOpMAIME O MEpeIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHPOBOW U OTCUECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIeCTBa;

2) TPAKAAHCKOT0 BOCTINTAHUSI:

MPEJICTaBJICHHUS] O COLIMATIBHBIX HOPMAaxX M MpaBUIaX MEKIUYHOCTHBIX OTHOIICHHWH B KOJUIEKTHBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO

HOHC3HOﬁ, yqe6HOHCCHCHOBaTCHLCKOﬁ, TBOp‘{CCKOf/'I " IpYrux Buaax ACATCIIBHOCTH, TOTOBHOCTH K pa3H006pa3H0171 COBMECTHOH JIeSITEeIbHOCTHU IIpH BBIITOJIHCHU U
y‘{e6HBIX, MMO3HABATCJIbHBIX 3aJiad, BBIIOJHCHUNU XUMHWYCCKUX OKCICPUMCHTOB, CO3JaHUU y‘{e6HBIX IMPOCKTOB, CTPCMJICHUA K B3aUMOIIOHUMAHUIO U



B3aMMOIIOMOIIM B TIPOIIECCe ITON y4eOHOU JeATeNhbHOCTH, TOTOBHOCTH OIICHHBATHh CBOE MOBEJICHUE M MOCTYIKU CBOMX TOBAPHUIIECH C TO3UIIMH HPABCTBECHHBIX U
[PAaBOBBIX HOPM C YUETOM OCO3HAHMS MTOCIEACTBHI MOCTYIKOB;

3) LHECHHOCTH HAYYHOI'O IIO3HAHUSA

MHPOBO33PEHUYECKHUE IIPEICTABICHHS O BEIIECTBE U XMMUYECKOM PEaKLIMK, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BHUTHs HAYKH M COCTABIISIOLIME
OCHOBY JUI NOHMMAaHMsI CYIIHOCTH Hay4HOW KapTHHBI MUpaA, MPEICTaBICHHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOIbI, B3aUMOCBSI35IX YEIOBEKA C
IIPUPOIHOM CPENIO, O POJIM XMUMHH B IIO3HAHUU ATUX 3aKOHOMEPHOCTEH;

M03HABaTeIbHbIE MOTHUBBI, HAPaBJIECHHbIE HA MOJyYEHHE HOBBIX 3HAHUU [0 XMMHUH, HEOOXOIUMBIE /1151 OOBSICHEHHS HAOII0JaeMbIX MIPOLIECCOB U SBJICHUIM,
M03HABaTENbHON, MH(POPMAIMOHHOW M YHUTATEIbCKOM KYIbTYpbl, B TOM YHCIE€ HaBBIKOB CAMOCTOSITEIbHOW pPAaOOTHI ¢ Y4eOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPaTypOH, TOCTYITHBIMU TEXHUYECKUMH CPEACTBAMU MH(OPMALIMOHHBIX TEXHOJIOTHUI;

MHTEpeC K OOY4EeHHUIO U MO3HAHUIO, JII0003HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMOOOPa30BaHMIO, MPOEKTHONW U MCCIIEI0BATEILCKOM I€ATEIbHOCTH,
K OCO3HAHHOMY BBIOOpY HAIIPaBJIEHHOCTH U YPOBHsI 00Y4Y€HHUS B abHEHIIEM;

4) hpopMupoOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHME IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3[I0POBBIO, YCTAHOBKM Ha 3[0POBBIA 00pa3 XU3HH, OCO3HAHHWE TOCIEICTBHHA W
HETIPUSATHE BPEIHBIX MPUBBIUCK (YIIOTPEOJICHUs aKOTOJIsI, HAPKOTHUKOB, KypeHHsI), HEOOXOIMMOCTH COOJIFOJCHHS TMPaBWI OE30TAaCHOCTH TMpU OOpaIieHuu ¢
XAMUYECKAMH BEIIECTBAMH B OBITY M peallbHON JKU3HU;

5) Tpy10BOr0 BOCIIUTAHHUS:

MHTEPEC K MPAaKTUYECKOMY M3y4eHUIO Mpodeccuil U Tpya pa3uyHOro poja, YBaXEHHE K TPYAY U pe3yiabTaTaM TPYIAOBOW AESITEIbHOCTH, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUs MPEIMETHBIX 3HAHUN MO XMMHU, OCO3HAHHBIA BHIOOP MHIMBHUAYATbHON TPACKTOPUHU MPOJOJDKEHUS 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XUMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEIHON Mpo(ecCHOHATBHON NEATEIbHOCTH U PA3BUTHUS HEO OXOAMMBIX
YMEHHUIA, TOTOBHOCTb aJallTUPOBATHCS B MPO(eccnoHaIbHOM cpee;

6) 3K0JI0rHYeCKOr0 BOCIIUTAHHUSI:

SKOJIOTHYCCKH uenecoo6pa3Hoe OTHOIICHHUEC K IMPUPOAC KAK MCTOYHUKY KH3HHU Ha 3CMJ'IC, OCHOBE ¢¢ CYLICCTBOBAHMS, IOHUMAaHUC LICHHOCTU 3J0POBOIO U
0e30I1acHOTo 06pa3a KHN3HH, OTBCTCTBCHHOC OTHOIICHUC K CO6CTB€HHOMy (1)I/I3I/I‘IGCKOMy " NICUXUYCCKOMY 310POBbIO, OCO3HAHUC LICHHOCTU CO6J'IIOI[CHI/IH MpaBUJI
0e30I1acHOTO MOBCACHUS ITPU pa60Te C BCHICCTBAMU, a TAKIKEC B CUTYAlUAX, YI'PDOKAOIUX 3JOPOBbIO U JKU3HU J'II-OI[GI\/’I;

CIIOCOOHOCTHU MNPUMCHATH 3HAHUWA, NOJYYACMBIC IIPU HU3YUYCHUU XUMHUH, IS PCHICHUA 3a4a4Y, CBA3AHHBIX C oxpyxcaromeﬁ HpPIpOI[HOﬁ cpenoﬁ, JJIA
IOBBIIICHUS YPOBHA 9KOJIOTHYECKOM KYJIbTYpPbI, OCO3HAHUA ri00aJIbHOTO XapakKTepa 3KOJIOTHUYCCKUX HpOGJ’ICM u HYTCﬁ HUX PCIICHHUA TOCPECACTBOM MCETOJA0B
XUMHUH, SKOJIOTUICCKOTO MBIIIJICHUS, YMCHUS PYKOBOACTBOBATLCA UM B HOSHaBaTCHBHOﬁ, KOMMYHHKaTHBHOﬁ U COLMAJIbHOM IMPAKTHUKE.



METAIIPEIMETHBIE PE3YJIBTATHI

B cocraBe mMeranmpeqMeTHBIX Pe3yJbTAaTOB BBIACISIOT 3HAYMMBIE IS (POPMUPOBAHHUS MHPOBO33PEHHs OOIIEHAYYHbIE TOHATHS (3aKOH, TEOPHsl, TPUHIIUII,
TUNoTe3a, (Gakt, CUCTEMa, MPOIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIe WCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX MpEaMeTax M MO3BOJISIIOT Ha OCHOBE
3HaHUH U3 ATHX MpPeaMeToB (OPMUPOBATH MPEACTABICHHWE O IEIOCTHOW HAyYHOW KapTHHE MHUpPA, U YHHUBEpCAJbHBIC ydeOHBbIC NEHCTBHS (ITO3HABAaTelbHEIE,
KOMMYHHMKATHBHbBIE, PETYISTUBHBIE), KOTOpPble 00ECIEUnBAOT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYILECTBICHHUIO y4eOHOM
NESATENBHOCTH.

Ilo3HaBaTebHBIE YHUBEpPCAJIbHBbIC yqeﬁnble JecTBUS
ba3oBble Jornveckue aelicTBUS:

YMCHUA HCIIOJIB30BATh HpI/IéMI)I JIOTUYCCKOI'0 MBINIJICHHA ITPU OCBOCHHUUN 3HAHUM: PaCKpBIBATE CMBICIT XHUMHWYECKHUX MMOHSTHH (BI:II[GJ'ISITI) X XapaKTCPHBIC
MMPpHU3HAKN, YCTAHABJIMBATb B3aUMOCBA3b C APYTUMHU HOHSITI/IS[MI/I), HUCIIOJIBb30BAaTh IIOHATUA JIs1 00BsICHEHUS OTACIBbHBIX q)aKTOB n HBHeHHfI, BBI6I/IpaTI) OCHOBAaHWU U
KPUTCPpUH I KJ'IaCCI/I(l)I/IKaHI/II/I XUMHWYECKHNX BCIICCTB U XUMHNUYCCKUX peaKHHﬁ, YCTaHaBJIUBAThb IMPUYUHHO-CIICACTBCHHBIC CBA3HU MCKIY 00BEKTAMH HU3YUCHUA,
CTPOUTD JIOTHYCCKUE PACCYKKIACHUA (I/IH}IYKTI/IBHI)IG, JCAYKTHUBHBIC, 110 aHanorpm), J€J1aTh BBIBOJIbI U 3aKJIFOUYCHMUS,

yMEHHE MPUMEHSATHh B MPOIECCe MO3HAHUS TMOHATHSA (MPEIMETHBIE U METANpPEIMETHBIE), CHMBOJUYECKHE (3HAKOBBIE) MOJIENH, UCIIOIb3yeMbIe B XHUMHUH,
MpeoO0pa30BbIBATh IIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE MPEICTaBICHUS] — XUMHUECKUN 3HaK (CHMMBOJI JIeMEHTa), XUMuueckas GopMyna U ypaBHEHHE
XMUMHUYECKON peaKkuu — Ipy pelIeHnr yueOHO-TT03HABATENbHbBIX 33134, C YYETOM 3TUX MOJIEIbHBIX MPECTABICHUN BBISBIATh U XapaKTEpPU30BaTh CYIIECTBEHHbIE
MPU3HAKA H3Y4aeMbIX OOBEKTOB — XHMHYECKUX BEIIECTB M XMMHUYECKHUX PEaKUWH, BBISABIATH OOIIHE 3aKOHOMEPHOCTH, MPHUUYMHHO-CIIECACTBEHHbIE CBA3H U
MIPOTUBOPEYUS B U3y4aEMbIX MPOIECCAX U SIBICHUSAX.

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

YMCHHUE HCIIOJIB30BATh IMOCTABJICHHBLIC BOIIPOCHI B KAa4Y€CTBEC HMHCTPYMCHTA IIO3HAHHA, 4 TAKXKEC B KauC€CTBC OCHOBBI JIA (bOpMI/IpOBaHI/IH THUIIOTE3bI IIO
IIPOBEPKE MPAaBUIIBHOCTH BBICKA3bIBACMBIX CYX(ﬂGHHﬁ;

MpUOOpeTeHUe OMbITa IO IUIAHUPOBAHMIO, OPraHMU3AIMH U MPOBEICHUIO YYEHHYECKHMX OSKCIEPUMEHTOB, yMEHHE Ha0NIo/JaTh 3a XOJOM Ipollecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €0 Pe3yabTaT, (GopMynupoBaTh 000OIIEHUS U BBIBOABI MO PE3ylbTaTaM MPOBEIEHHOTO OIbITA, WCCIETOBAHHS, COCTABIATH
OTuéT 0 mpoJeNaHHOM padoTe.

Padora ¢ undpopmanueii:
yMEHHUE BBIOMpaTh, aHAIM3UPOBATh U MHTEPIIPETUPOBATh MH(POPMAIMIO Pa3JIMYHBIX BUAOB U (OPM IMPEICTABICHHS, MOJYyIaeMyI0 U3 Pa3HbIX UCTOYHHUKOB

(Hay4HO-TIOMyNIApHAs. JUTEpaTypa XUMHUYECKOTO COJEp)KaHHs, CIpPaBOYHbIe MocoOus, pecypchl MHTepHeTa), KpUTUYECKH OIEHWBATh MPOTHBOPEUYUBYIO U
HEJ0CTOBEPHYIO HH(POPMAITHUIO;



YMEHHUE MPUMEHSTh Pa3UYHbIe METOJbI M 3aIpPOChl IPU MOKMCKE M 0TOOpEe MH(OPMAIMKM M COOTBETCTBYIOIIMX AAHHBIX, HEOOXOIUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33Ja4 ONPEACIEHHOTO THIA, TPUOOpEeTeHNe OMbITa B 00JaCTH MCHOJIb30BaHUS MH(POPMALMOHHO -KOMMYHHKATUBHBIX TEXHOJIOTHH,
OBJIAZICHUE KYJIbTYPOH AaKTHBHOTO HCIIOJIb30BAHUS PA3IUYHBIX IMOMCKOBBIX CHCTEM, CaMOCTOSATENBHO BBIOMpATh ONTHMAIbHYIO (OpPMY NpEACTaBICHUS
nH(pOpPMALUY U WUTIOCTPUPOBATH PEeIIacMble 3a/1a41 HECIOKHBIMU CXEeMaMH, IarpaMMaMu, IpyruMu popMaMu rpaguKe U 1X KOMOMHALIUSAMUY;

YMEHHUE UCTIOJB30BaTh U aHATM3UPOBATH B MPOIECCe yIEOHOM M UCCIIEI0OBATENBCKON EATEIbHOCTH HH(OPMAITUIO O BIUSHUU POMBIIIJIEHHOCTH, CEIBCKOTO
X035IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH TPUPOTHOM CPEIbI.

KOMMyHI/IKaTHBHI)Ie YHuBEpPCaJIbHbIC yqeﬁnble JelCcTBHUA:

YMEHHMsI 3aJaBaTh BOIPOCH! (B X0J€ auanora U (WiM) JMCKYCCHM) IO CYIIECTBY 00CYK/1aeMoil TeMbl, (OPMYIUPOBATH CBOU IMPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS TIPEJUI0KEHHON 3a1a4;

YMCHUA MPEACTABIIATE MOJTYUYCHHBIC PE3YIbTAThI MO3HaBaTEIbHOMN JACATCIIBHOCTH B YCTHBIX M IMMCBbMCHHBIX TCKCTaX; ACIAaThb MNPE3CHTALIUIO PE3YJIbTAaTOB
BBITIOJIHEHUS] XUMUYECKOTO dKCIIEpUMEHTa (J1a00paTOPHOTO OIBITA, JIAOOPATOPHOU pabOTHI IO UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MPOEKTA);

YMCHUA yqe6Hor0 COTPYAHUYCCTBA CO CBEPCTHUKAMH B COBMECTHOM ITO3HABATEJILHON HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTHU IMPU PCIICHUKW BO3HUKAFOIIHUX
nmpoOsieM Ha OCHOBE y4€Ta OOLIMX MHTEPECOB M COTJIACOBAHMS MO3ULUIN (0OCYXKJEeHUS, OOMEH MHEHHUSMHU, «MO3TOBBIE IITYPMBD», KOOPAMHALIUS COBMECTHBIX
JEHCTBUIM, OTIpeieJICHUE KPUTEPHUEB TI0 OIIEHKE Ka4eCTBA BBITIOJIHEHHON PabOTHI M IPYTHE).

PeryasiTuBHble YHHBepcaJbHble YUeOHbIE 1eCTBHS:

YMEHHE CaMOCTOSITENIbHO ONPEAETATh LENU eATENbHOCTH, MNIAHUPOBATh, OCYLECTBIATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTh, BbIOWpaTh Hanbojee 3(hdeKTUBHBIE CIOCOObI pelleHrs y4eOHBIX U MO3HABATENbHBIX 3a/1a4, CAMOCTOATEJILHO COCTABIISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIH aTOPUTM ACWCTBHIM NpU BBINOJHEHUH 3aJlaHUN C Y4ETOM IOJIy4E€HHUs HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTaX — BELIECTBAX M PEaKIMsX,
OIICHUBATh COOTBETCTBUE MOJYYEHHOIO Pe3ysbTaTa 3asBJICHHOM 11eJId, YMEHHE UCII0Ib30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCJIOBUH 3a/1aHUM.

NPEJMETHBIE PE3YJIbTATbBI

B cocraBe nmpeIMeTHBIX Pe3yJbTaTOB 10 OCBOCHUIO 0053aTEILHOTO COAEPIKaHMs, YCTAHOBIIEHHOIO JaHHOW (pesiepanibHON paboueit mporpaMMoid, BIIEISIOT:
OCBOEHHbIE O0Y4arOIMMUCS HayuyHbI€ 3HAHUS, YMEHHUS M CHOCOOBI JNEeWCTBUH, creruduueckue Ui MpeaMeTHON obaacTu «XUMHsD», BHJBI JESITEIbHOCTH IO
MIOJIy4EHHUIO0 HOBOT'O 3HaHMsI, €ro MHTEpIpETalMy, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIHUSIX.

K koHIy 00ydeHus B 8 ki1acce mpeIMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh CPOPMHUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHHIA:
PacKphIBaTh CMBICI OCHOBHBIX XMMMYECKHX MOHITUH: aTOM, MOJEKYIa, XUMHUYECKHH 3JIEMEHT, IPOCTOE BEIECTBO, CIIOKHOE BELIECTBO, CMECh (OJHOPOAHAS U

HCO,[[HOpOI[Ha}I), BAJICHTHOCTb, OTHOCUTCJIbHAA ATOMHAsA U MOJICKYJIIpHAsA MaccCa, KOJIMYCCTBO BCILICCTBA, MOJIb, MOJISIpHAA MacCCa, MaCCoBasA H0JId XUMHUYCCKOI'O
9JICMCHTA B COCIMHCHUU, MOJ'ISIpHBIfI O6’LéM, OKCHJ, KHCIIOTA, OCHOBAHHC, COJIb, JJICKTPOOTPHUUATCIBbHOCTb, CTCIICHbL OKHUCJICHUSA, XUMHYCCKAsl pCaKIusd,



KJIaccu(UKaIMs peaKkifil: peakiuy COeIUHEHUs, PEaKIMK Pa3I0KEeHUs, PEaKIMK 3aMEIICHUs, peakui 0OMeHa, 3K30- U SHJOTEPMUYECKUE PEaKLUH, TETIOBON
3 QeKT peakuu, IIpo aToMa, dJIEKTPOHHBIM €10 aroma, aTOMHas OpOHTalb, PAJUYC aTOMa, XUMUYECKasi CBS3b, MOJSIpHAS U HEMOJISIpHAsi KOBAJICHTHAsI CBS3b,
MOHHAasl CBSI3b, MOH, KATUOH, aHUOH, PacTBOP, MaccoBast 10JIs BElleCTBA (IIPOLEHTHAsI KOHIIEHTPAL|s) B paCTBOPE;

WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX IMOHATUN U IPUMEHATH 3TU NOHITHS IIPU OIIMCAHUU BELIECTB M UX MPEBPAILECHUI;

UCI0JIb30BATh XUMHUUYECKYIO CUMBOJIUKY JUIsl COCTaBICHUS (JOPMYIT BEILIECTB U YPABHEHUM XUMUYECKUX PEAKIIMIA;

OTIPENIeNATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSTMHEHHSX, CTENICHh OKHCIICHUS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, PUHAIICKHOCTh BEIIECTB K
OTIpeIeNIEHHOMY KJIacCy COEAMHEHHH 1Mo (hopMynam, BUJ XUMHUYECKON CBSI3M (KOBAJICHTHAsI M MOHHAs) B HEOPTaHUYECKUX COSANHEHUSIX;

packpeiBath cMbica [lepuonnueckoro 3akona /. M. MenneneeBa: 1eMOHCTPUPOBATH IIOHUMAHUE MEPUOJUIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
oT ux nosoxeHus B [lepuouueckoii cuctemMe, 3aKOHOB COXPaHEHUsI MAacChl BELIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO -MOJIEKYJIIPHOTO YUY€HHUs, 3aKOHa ABOTaIpO;
OMMCHIBATh U XapaKTepu3oBaTh TabianuHyo Gopmy [lepuonnyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB: Pa3InyaTh HOHITUS «TJIaBHAsi nojarpymnmna (A-rpymnmna)» u
«moboynas noarpynna (b-rpynna)», manble u O0JbIIME NEPUOABI, COOTHOCUTH O0O003Ha4YeHMs, KOTOpble uMeroTcss B Tabnuue «llepuoguueckas cucrema
xuMHuueckux snemeHToB J. 1. MenaeneeBa» ¢ YMCIOBBIMHM XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB XMMHUUYECKHUX AJIEMEHTOB (COCTaB M 3apsiz sapa, o0Ilee YUCIIo
JIEKTPOHOB U PACHPEIEICHUE UX IO MNIEKTPOHHBIM CII0SIM);

KJIACCU(UIIMPOBATH XUMUYECKUE DJIEMEHThI, HEOPTaHUYECKUE BEIIECTBA, XUMHMUYECKUE PeaKIMH (M0 YUCIy W COCTaBYy Y4YacTBYIOIIMX B PEAKLUU BEUIECTB, IO
TerioBoMy 3G deKTy);

XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB PA3JIMYHBIX KIJIACCOB, MOATBEpXKJas OMHCAHHE MPUMEpPaMU MOJEKYISPHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

MIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHMOCTH OT UX KAauyeCTBEHHOTO COCTaBa, BO3MOXKHOCTH MPOTEKAaHUS XMMHMUYECKHUX MPEBpAIICHUH B pPa3IUYHBIX
YCIIOBHUSX;

BBIUUCJIATE OTHOCUTEIBHYIO MOJIEKY/ISIPHYIO U MOJIIPHYIO MaccChl BELECTB, MACCOBYIO JIOJII0 XUMUYECKOTO JIEMEHTA M0 (hopMysie COEIUHEHNUs, MACCOBYIO JI0JIIO
BEIIECTBA B PACTBOPE, IPOBOJUTD PACUETHI 110 YPABHEHUIO XMMUYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE OINEPALMM MBICIUTEIbHON NESATENbHOCTH — aHAIM3 U CHHTE3, CpaBHEHHE, 000OIIeHNe, CUCTEeMAaTU3alI0, KIacCu(UKALUIO, BBIBICHHUE
IIPUYMHHO-CIICICTBEHHBIX CBA3€H — JUIsl M3Y4EHHUs CBOMICTB BELIECTB M XUMHUYECKUX PpEaKIHi, €CTECTBEHHO-HAy4HbI€ METOJbl MO3HAHWsS — HAOIIOACHUE,
U3MEpEeHne, MOIEIIMPOBAHUE, SKCIICPUMEHT (peasIbHbI U MBICJICHHBIH);

ClIeZIoBaTh IPaBUJIaM I0Jb30BaHUS XMMHUUYECKON MOCYI0M M 1a00paTOpHBIM 00OPYAOBAaHUEM, A TAKKe IPaBUIaM OOpallleHHsl C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKIHUSMH TI0 BBINOJHCHUIO JIAOOPATOPHBIX XMMHUYECKUX OIBITOB IO IIOJYYCHHUIO W COOMpPAHMIO Ta3000pa3HBIX BEHIECTB (BOJOPOJAa M KHCIOPOJA),
IIPUTOTOBJICHUIO PAacTBOPOB C OIPENEIEHHOW MAacCOBOM [JOJIEM PacTBOPEHHOIO BELIECTBA, IUIAHMPOBAaTh M IPOBOJUTH XUMHUYECKHE HKCIEPUMEHTHI 10
pacro3HaBaHUIO PaCTBOPOB LIEJIOYEH M KUCIOT C HOMOIIBIO HHIMKATOPOB (JJaKMyc, (peHOI(TanenH, METHIIOPAHXX U IpYTHUE).

K KOHIY O6y‘~ICHI/I${ B 9 KJ1acce IMPEAMCTHBIC PC3YJIbTAThI HAa 0a30BOM YPOBHC JOJIKHBI OTPAXKATh C(l)OpMPIpOBaHHOCTB y O6y‘IaIOIJ_[I/IXC$I YMGHHﬁZ

PaCKpbIBaATb CMBICII OCHOBHBIX XHMHWYCCKUX MOHATHUHM: XUMHWYCCKUHN DJICMCHT, aTOM, MOJICKYJId, WOH, KaTUOH, daHUOH, IIPOCTOC BCHICCTBO, CJIOKHOC BCUICCTBO,
BaJICHTHOCTb, 3JICKTPOOTPHULATCIBHOCTD, CTCIICHb OKHUCJIICHUS, XUMUYCCKASA PCAKIUA, XUMHUYCCKAA CBA3b, TEIJIOBOM S(I)(I)eKT peaKknuuu, MOJib, MOJ'IHpHBIfI O6’BéM,
pacTBOP, SJICKTPOJHUTEI, HCIJICKTPOJIUTHI, SJICKTPOJIUTUUYCCKAA AUCCOLUALIUA, PCAKIIUU HMOHHOTO O6MeHa, KaTaJn3aTop, XUMHUYCCKOC PABHOBECHUC, 06paTI/IMBIe u
H606paTI/IMBIe pCaKkinn, OKUCIUTCIBHO-BOCCTAHOBUTCIIbHBIC PCAKIIUHN, OKUCIIUTCIIb, BOCCTAHOBUTCIIb, OKHCIICHUEC U BOCCTAHOBJICHUC, aJITIOTPOIINA, aM(I)OTepHOCTL,
XUMHUYCCKass CBA3b (KOBaJ'IeHTHaSI, HOHHas, MeTaJ'IJ'II/ILICCKaH), KpHUCTAJNINICCKast peméTKa, KOppo3usd MCTAJUIOB, CILJIaBbl, CKOPOCTH XUMHYECKO 1 pcaKkuuu,
NpeACIIbHO A0IMYCTUMAsl KOHLICHTpAlus HI[K BCIICCTBA,

HIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATUH U MMPUMCHSTDH 3TU IMOHATHA ITPU OIMMCAHWU BCILICCTB U UX HpeBpameHHﬁ;

HCIIOJIb30BAThL XUMHUYCCKYHO CUMBOJIUKY JJId COCTABJICHUA (I)OpMyJ'I BCIICCTB U ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ;



ONPENIEATh BAJICHTHOCTh M CTENEHb OKHCIICHUS] XMMUYECKUX 3JIEMEHTOB B COCIUHEHUAX PA3TMYHOIO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COCIWHEHWH 1Mo QopmynaMm, BHJ XUMUYECKOW CBs3U (KOBaJCHTHAs, MOHHAS, METAJUTMYECKas)) B HEOPTaHWYECKUX COCIUHCHHUSX, 3aps]l MOHA IO
XUMHYECKOH (opMyIie, XapaKTep Cpe/bl B BOJHBIX PACTBOPAX HEOPraHUIECKUX COCTMHEHHM, TUIT KPUCTALUTNICCKOM PEMIETKA KOHKPETHOTO BEIIECTBA;
packpbeiBath cMmbich [lepuonmdeckoro 3akona JI. WM. MenneneeBa U JIeMOHCTPUPOBATH €r0 MOHMMAHHE: OMKCHIBATH M XapaKTEPH30BaTh TaOIHUHYIO (HopMmy
[Teprouveckoli CUCTEMBI XMMHUYECKHX DJIEMEHTOB: Pa3jiMuaTh TMOHATHS «rjaBHas moarpymma (A-rpynmna)» u «mobounas nojarpymma (b-rpymma)y, mansie n
0O0JIBIIME TIEPUOIBI, COOTHOCHTH 0003HAYCHHMSI, KOTOPHIC UMEIOTCS B IEPUOTUICCKON TAOIHIIEe, C YUCIOBEIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XUMHUYECKHX
AIIEMEHTOB (COCTaB W 3aps]l si/Apa, o0lIee YHCIO0 dIEKTPOHOB U PACHPEICIICHHE WX MO AJIEKTPOHHBIM CIIOSIM), OOBACHATH OOIINEe 3aKOHOMEPHOCTH B M3MEHEHHUU
CBOMCTB 3JIEMEHTOB U UX COCJMHEHUH B IIpejiesaX MaJIbIX MEPUOJIOB U IIaBHBIX MOATPYII C YYETOM CTPOSHHUS UX aTOMOB;

KJIACCHU(UITMPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTaHWYCCKUE BEIIECTBA, XUMUYECKUE peakiuu (M0 YHCIy U COCTAaBY YYAacTBYIONIUX B PEAKIUU BEIIECTB, IO
TEII0BOMY (D (PEKTY, MO U3MEHEHHUIO CTETICHEH OKUCIICHUSI XUMUUECKHUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) OOIME M CHEeNU(PUUECKHEe XUMUYECKHE CBOMCTBA TMPOCTBIX M CJIOXKHBIX BEIIECTB, MOATBEPKIas OIMHCAHHE TpPUMEpaMu
MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHI;

COCTABJISITh YPABHEHHS AJIEKTPOIUTUUCCKOMN JUCCOLUAIIMK KUCIIOT, I[eJI0Uel U COJICH, MOJTHBIC U COKpAIIEHHBIE YPaBHEHHUS PEaKI[uii HOHHOTO OOMEHa, ypaBHEHUS
peaKIHii, MOATBEP)KTAFOIINX CYIIECTBOBAaHNE TEHETUUECKOU CBSI3U MEXK/Ty BEIIECTBAMH PA3TMYHBIX KJIACCOB;

PacKpBIBATh CYIIHOCTh OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIMI TTOCPEICTBOM COCTABJICHHS IEKTPOHHOTO OaaHca 3TUX PEaKITUii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIEHUN B PA3JIMYHBIX YCIOBHUSX;

BBIYHCIISTE OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJIIPHYIO Macchl BELIECTB, MACCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa 10 (POpMYyIJie COeIMHEHUs, MAaCCOBYIO JI0JIO
BEIIIECTBA B PaCTBOPE, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKITUH;

coOiroaTh MpaBWiia MOJIb30BAHUS XUMHUYECKOW MOCYAON U J1abopaTOpHBIM OOOpyIOBaHUEM, a TaKkKe MpaBuia OOpalleHHs] C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB 10 TIOJYYEHHUIO M COOMPAaHUIO Ta3000pa3HbIX BEIIECTB (AMMHUAKa U YIJIEKUCIIOT O rasa);
MPOBOJNUTH pPEaKLUH, MOATBEPKAAIONINE KAaUYeCTBEHHbIN COCTaB PA3JIMYHBIX BELIECTB: PAClO3HABATh OMBITHBIM MYTEM XJIOPHA-, OPOMHUMI-, HOIUI-, KapOOHAaT-,
docdar-, cunukar-, cynbdaT-, THAPOKCHI-UOHBI, KATUOHBI AMMOHUSI U MOHBI U3y4E€HHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX PAacTBOpPax HEOPraHUYECKHX
BEIIECTB;

MPUMEHITh OCHOBHBIE OIEpalli MBICIUTEIbHON AESITeIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHUE, O0O0OLIeHHE, CHCTEMAaTH3alUIO, BBISIBJICHHWE HPUYHUHHO-
CIIEICTBEHHBIX CBSI3€d — JUIsl M3Y4YEHHs] CBOMCTB BEIIECTB M XMUMHUYECKUX PEaKLUH, €CTECTBEHHO-HAy4YHbIE€ METOJbl MO3HAHUS — HAONIO/IEHUE, U3MEpPEHUE,

MOJENIUPOBAHUE, SKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN).
TEMATHUYECKOE IIVIAHUPOBAHHUE

8 KIIACC

Ne HanmeHoBaHuE pa3/ieiioB ¥ TEM MPOrPaMMBbl KonnuectBo vacos DnekrponHbie (11(POBHIC)
/I Bcero KonTposbHbIE [IpakTuueckue 00pa3oBaTeIbHBIC PECYPCE

paboThI paboThI
Pa3nea 1. IlepeoHayanbHbIe XMMHYECKHE IIOHATHSA
1.1 Xwumus — BaxkHas 00J7aCTh €CTECTBO3HAHUS U MPAKTUYECKON 5 2 bubnuoreka [IOK
JESITENILHOCTH YETI0BEKA https://m.edsoo.ru/7f41837c

1.2 BemecTBa U XMMHUYECKHE PEAKITHH 15 1 bu6mmoreka [JOK

https://m.edsoo.ru/7f41837c
Hroro no paszneny 20


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

Ne HanmenoBanue pasneiioB U TEM IPOrpaMMBbl KosmmuecTBo yacos OnextpoHHsie (TU(POBLIE)

/1 Bcero Kontponsnsie  Ilpaktuueckue 00pa3oBaTebHBIC PECYPChI
paboThl paboThI

Pazgen 2. BaxkHeiiume npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB

2.1 Bo3znyx. Kucnopon. [lonsrue 06 oxcunax 6 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c

2.2 Bopgopoa.llonsiTre 0 KUCIOTax U COTSX 8 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c

2.3 Bopa. PactBopsl. [ToHsiTHE 00 OCHOBaHUSIX 5) 1 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41837c

2.4 OcCHOBHBIE KJIACCHl HEOPTAaHMUYECKUX COSAMHEHHIH 11 1 1 bubnuoreka [IOK

https://m.edsoo.ru/7f41837c
Hroro mo pazueny 30

Paznean 3. Ilepuoanueckuii 3akon u [lepuoauyeckasi cucrema xumunueckux 31eMeHToB /I, . MenaeseeBa. Ctpoenne aroMoB. XUMHYECKAasi CBS3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIUH

3.1 Tlepmommueckwmii 3akoH u [leproandeckas cucrema 7 bubnuoreka [JOK
xuMmudeckux 3ementoB [I. . Menaeneesa. CtpoeHue aToMa https://m.edsoo.ru/7f41837c
3.2 Xummndeckas cBs3b. OKHCIUTEIIFHO-BOCCTAHOBHTEIIBHBIC 8 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 15 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
9 KVIACC
No HaumenoBanue paziesnoB u TeM MPOrpaMMbl KonnuecTBo yacos DnexTpoHHbIE (IIUPPOBHIC)
/I Bcero Kontposibhbie IIpakTnueckue 00pa3oBaTeIbHBIC PECYPCE
paboThI paboThI
Pasnen 1. BemecTBO M XuMHUYecKHe peakun
1.1 TloBropeHue u yriayOiieHHe 3HAHUI OCHOBHBIX Pa3JesioB 5 1 bubnuoreka [IOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OcHoBHBIE 3aKOHOMEPHOCTH XUMHUECKUX PEAKLUI 4 bubnuorexa [IOK

https://m.edsoo.ru/7f41a636
1.3 DnexrponuTHuecKas Tucconranys. XUMUYeCKUe peakiuy B 8 1 1 bubnuorexa [IOK


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Ne
/o

HaumeHnoBaHue pa3ziesnioB U TEM IIPOrPaMMBbL

pacTBOpax

Uroro no pazneny

Pa3gen 2. Hemera bl M UX COeTUHEHU ST

2.1

2.2

2.3

24

OO61mast XxapakTepucTHKa XUMHUYECKUX eMeHToB VIIA-
rpynnsl. ['agoreHsl

OO61ast xapakTepuCTUKAa XUMHUUECKHUX d1eMeHTOB VIA-
rpynnsl. Cepa u €€ coeMHEHUs

OO6mast XxapakTepUCTHKAa XUMHUUYECKUX AIeMEHTOB V A-
rpynmnsl. A30T, pochop U UX COeTUHEHUS

OO6mrast XxapaKTepuUCTUKAa XUMHUUECKHX d1eMeHTOB [V A-
TpYIIbl. YTIEpOad U KPEMHUM U UX COCTMHEHUS

Hroro no pazneny

Paznen 3. MeTajliibl 1 X COeIMHEHU A

3.1

3.2

OO011mMe CBOMCTBA METAJLIIOB

Baxueiiie MeTaiuibl U UX COSTUHEHUS

Utoro no pazneny

Paznen 4. Xumusi v oKpy:Kamomas cpeia

4.1

BemecrBa u MaT€puraibl B J)KU3HU YCIIOBCKA

Hroro 1o pasaciy

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

Bcero KontponbHbie

17

25

16

20

68

KomnnuectBo yacos

paboTsl

IIpakTrueckue
paboThI

OnextponHsie (IU(POBLIE)
00pa3oBaTENIbHBIE PECYPCHI

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

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a636
bu6morteka [IOK
https://m.edsoo.ru/7f41a636
bu6morteka [IOK
https://m.edsoo.ru/7f41a636
bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bubnuoreka [[OK
https://m.edsoo.ru/7f41a636


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

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O NTIPOLECCA

OBSA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
Y4e0HO-MeTOIMYSCKUI KOMIUIEKT IO XMMHUH 9 Kiacca.
VYuebnuk O.C. 'abpuensH, «Xumusa» 9 xmacc, M. «/Ipoda», 2019
Pabouas terpanp O.C. I'abpuemnsn; A.B. fAmrykosa, «Xumus» 9 kinace, M. JIpoda, 2019 rox.
E.A. Epemun, H.E. Ky3pmenko «CrpaBoyHHK mIKoIbHHKA 10 xumuH §-11 kimace, M, «Zpoday, 2010 .
JLIO. AnukGepoBa «3anumarenbHas xumusi», M, « ACT — [Ipeccy, 2009r.
Xumus. 9 kiacc: yueOHuK utst o0meoopaszoBatenbHbIX yupexaeauit/ O.C. [abpuensa. - M.: JIpoda, 2019
lNa6puensu O.C. Xumus. 9 knacc: pabouast Terpaaps k yaeouuky ['abpuensna O.C. — M.: [Ipoda, 2011.
METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA
INa6puensu O.C., Meroanueckoe nmocodbue s yautens. Xumus 8-9 kiace. — M.: [Ipoda, 2008.
O.C. l'abpuensu, N.I'. OctpoymoB «HactonbHast kHuTa yaurtens» Xumus 9 kiace, M., «/Ipoda», 2010 .
Xumus. 9 ki1.: KontpoinbHbie u npoBepouHbie padoTsl K yueOHuky O. C. 'abpuensna «Xumus. 9 / O. C. 'abpuensn, [1. H. bepeskun, A. A. YmakoBa u ap. —
M.: Ipoda, 2010.
I'abpuensa O. C., Bockoboitnnkosa H. 1. Xumust B Tectax, 3amavax, ymnpaxHeHusx. 8— 9 k. — M.: [Ipoda, 2010.
HOU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
CD nucku «OO01ias ¥ HeoOpraHudeckass XuMHUsD,
Opranuyeckasi XUMUs
«BupryanpHas nabopatopus»
HNuTepHeT-pecypcebl:
http://www.chem-astu.ru/chair/study/genchem/index.html
http://bril2002.narod.ru/chemistry.html
http://www.chemel.ru/
http://www.prosv.ru/ebooks/Gara_Uroki-himii_8Kl/index.html
http://chem-inf.narod.ru/inorg/element.html
MarepuajibHO-TeXHHYECKOE U MH(POPMAIHOHHO-TEXHUYECKO0e o0ecreyeHHe:
*O6opyaoBaHue kabnHeTa « Tovka pocta»
1. Cneunanu3upoBaHHBIN KJ1acc XUMUHU (1a0OpaHTCKasl, BBITSHKHOMN IIKad), CIeHaTu3UPOBAHHBIE CTOJIbI, HEMEJIOBasl I0CKA).
2. CreHpsl:

-«IIepuoanueckas cucrema /[.11. Menneneesa»

-«Tabmuna pacTBOPUMOCTH

-«Knaccudukaius HeOpraHMUECKHUX BEIIECTB)»

-«OcHOBHBIC eAMHUIIBI H3MepeHus B cucteme CH»

-«IHauKaTOpBDY

-«TexHnuka 6€30TaCHOCTH

-HabGop mopTpeToB yueHBIX-XUMHUKOB



http://chem-inf.narod.ru/inorg/element.html

3. Xumuyeckoe obopynoBanue u peakTuBsl. («Todka pocrtay)

4. IIpoTBONIOKAapHAs CUTHAINU3ALINSL.

5. MaTepakTuBHOE 000pYyI0BAaHUE KOMITBIOTEPHOTO KJIacca, MHTepHET pecypchl 1 CD  ucku.
6. HoytOyxku (2 mit) «Touka pocta»

7.IIpuntep (1 wr) «Touka pocray



