MyHHIHIAILHOE ABTOHOMIIOE 00MeoipazoRaTeILHOC YUPCH/ICHHEe
Binmnannckas  cpeanan obmcodpasosarenanuan mroaa nmenn [LC. Kopaapuyka TioMCHcKoro My HndnaiLuore paiiona

Pacemorpeno Ha zacegannn MO yaureneii COIJIACOBAHO

Ononorum, reorpad ., XHMHUH 3aMecTHTENL AUpeKTapa

nmpoToxos Nel % O B.Curnukona ) TRt M.B. Heynokoena
«29» anrycra 20231 «30» asrycra 2023r.

PABOYAS ITPOTPAMMA

IMpeamer Xumuns

YVuebubiii ros T2023-2024 o
IKnacc 9A B, B.I' JILE

KonuuecTtro 4acoB B rojy 68

Konuuecrso 4acos B HSISTIO 2

Yunrenns: H.B. benosa

. Buusunn,2023 r.



1. Ilnanupyemble pe3yabTaThl OCBOEHHS YU4eOHOI0 NpeaMeTa

B cootBercTBUU ¢ DenepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM OCHOBHOT'O OOIIEro 0Opa3oBaHMs ydalllHecs JOJDKHBI OBJAlETh TAKUMU
MO3HABATEIbHBIMU Y4EOHBIMU IEUCTBUAMHU, KaK YMEHUE POPMYIUPOBATh MPOOIEMY U TUIIOTE3Y, CTABUTH LIETU U 331a4, CTPOUTD IIJIaHbI JOCTHXKEHHUS Leel 1
pEeLIeHNs [TOCTABJIEHHBIX 3aja4, IPOBOJAUTD SKCIIEPUMEHT U Ha €T0 OCHOBE JIEJIaTh BBIBOJbI U YMO3AKIIOUYEHHUS], IPEJCTABIISITh UX U OTCTauBAaTh

CBOIO TOUKY 3peHHs. Kpome 3Toro, yyamuecs JOJIKHBI OBJIaJIETh IPUEMAMU, CBA3aHHBIMU C ONPEICICHUEM MOHITHI: OTPaHUYMBATh UX, ONUCHIBATD,
XapaKTepu30BaTh U CpaBHUBATh. Cie10BaTeIbHO, IPH N3YUYEHUN XUMHH B OCHOBHOI IITKOJIE YYalHecs JOJDKHBI OBIIA/IETh YIEOHBIMU IEHCTBHUSIMH,
MO3BOJISIFOIIIMMHU UM JOCTHYb TUYHOCTHBIX, IPEIMETHBIX U METANPEIMETHBIX 00pa30BaTeNIbHBIX PE3YIbTAaTOB

[Tpu n3yueHNH XMMHUN B OCHOBHOM LIKOJIE 00€CTIeUnBaCTCs JOCTHXKEHUE TMUHOCTHBIX, METAlPEIMETHBIX U MPEIMETHBIX PE3YJIbTATOB.

JInuHOCTHBIE:
® B IICHHOCTHO-OPHUEHTAIIMOHHOM chepe — UyBCTBO TOPJOCTH 3a POCCUUCKYIO XUMHYECKYIO HAyKy, TyMaHU3M, OTHOIIICHHE K TPYIY,
LEJICYCTPEMIICHHOCTb;

L4 q)OpMI/IpOBaHI/Ie HCHHOCTH 340POBOI0 U 6630HaCHOI‘O 06pa3a JKU3HH, YCBOCHUC MTPpaBUJI MHAUBUAYAJIIBHOT'O U KOJIJICKTUBHOT'O 6630HaCHOI‘O IIOB€ACHUA B
YPE3BBIYANHBIX CUTYALUAX, YTPOXKAIOIIUX )KU3HU U 30POBbIO JIFOCH;

® B TPYIOBOI chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOODY JdaJIbHEHIIIEH 00pa30oBaTEIbHON TPACKTOPHUH;

® B II03HABATEIHHOU (KOTHUTUBHOMW, MHTEIUICKTYaJIbHOMN) chepe — YMEHHE YIPaBIATh CBOCH MO3HABATEILHOMN JCATEIHHOCTHIO.

L4 q)OpMI/IpOBaHI/Ie OCHOB PKOJIOTHYECKOH KYJIbTYPHI, COOTBGTCTBYIOHIGﬁ COBPCMCHHOMY YPOBHIO 3KOJIOTHMYCCKOI'O MBIIIIJICHUS, PAa3BUTUC OIIbITA
HKOJIOTMYECKH OPUEHTUPOBAHHOM pedIeKCUBHO-OIICHOYHON U MPAKTUYECKON AESITENbHOCTH B dKU3HEHHBIX CUTYaIUX;

MeranpeamMerHsble:

® YMEHHE CAMOCTOSITEILHO OMPEAETATh IIETH CBOEro OOy4YeHMs, CTaBUTh M (OPMYJIHMPOBaTH A ceOs HOBBIC 3aJaud B yu&€Oe M IO3HaBaTEIbHOU
JEeATEIbHOCTH, Pa3BUBATh MOTUBBI U UHTEPECHI CBOEH ITO3HABATEIILHOM JCATEIBHOCTH;

® yMEHHE CaMOCTOSITEIbHO TNIAHUPOBATH ITyTH JOCTHKEHHS LIEJIeH, B TOM YHUCIIE allbTepHATHBHBIC, OCO3HAHHO BbIOMpPATh Hanbosee 3 (HeKTUBHBIE CIIOCOOBI
peleHus yueOHbIX U MO3HABATEIbHBIX 3a/1a4;

® yMEHUE COOTHOCUTH CBOM JEHUCTBHUS C IUIAHUPYEMBIMU DPE3yJIbTaTaMH, OCYLIECTBJIATH KOHTPOJIb CBOEHM HEATEIBHOCTU B IPOLECCE JOCTHKECHUS
pe3yibTara, ONpeNeNsaTh CIOCOObl NeHCTBUN B paMKax NpPEJIOKEHHBIX YCIOBHH U TpeOOBaHUIl, KOPPEKTUPOBATh CBOM JCHCTBHS B COOTBETCTBUU C
W3MEHSIOIIENCS] CUTYalluEeH;

® yMEHHE OIICHUBATh MPAaBUIILHOCTh BBIMOJHEHHS yU4eOHOM 3a/1aun, COOCTBEHHBIE BO3MOKHOCTH €€ peleHMs;

® BJIaJICHUE OCHOBAMU CAMOKOHTPOJIS, CAaMOOLIEHKH, IPUHATHS DPELIEHUH M OCYILIECTBIEHUS OCO3HAHHOIO BbIOOpa B y4eOHOH M IO3HABATEIBHOU
NESITEIIBHOCTH;

® YMEHHE ONpEAEIATh OHATUSA, CO3aBaTh 0000IIEHNs, YCTAHABIMBATh aHAJIOTUH, KJIAaCCU(DUIIMPOBATh, CAMOCTOSITENIbHO BEIOMPATh OCHOBAHUS U KPUTEPUU
U KiIaccu(UKalUK, YCTaHABIMBAaTh INPUYMHHO-CIECACTBEHHBIC CBSA3H, CTPOMTH JIOTMYECKOE PpAacCyXJIEHHUE, YMO3aKIl4eHue (MHAYKTHUBHOE,
JENYKTUBHOE U 110 AaHAJIOTUH) U J€JIaTh BBIBOJBL;

® YMEHHE CO3/aBaTh, IPUMEHATh U IPEOOPA30BbIBATh 3HAKU U CUMBOJIBI, MOJIEIM U CXEMBI JJIS pEIlIeHUs Y4eOHbIX U II03HABATENIbHBIX 3a/1a4;



¢ YMCHUC OpPTraHU30BbIBATH y‘-IeGHOG COTPYAHHUYCCTBO U COBMCCTHYIO JACATCIBbHOCTL C YYUTCIICM U CBCPCTHUKAMMU; paGOTaTB HHIUBUAYAJIBHO U B I'PYIIIC:

HAXO/AUTh oOlIee peleHne M pa3pemarb KOHGIMKTBI Ha OCHOBE COTJIACOBAaHMS MO3MLMN M yu€Ta MHTEpecoB; (HOpMyTUpOBaTh, apryMEHTUPOBATh U
OTCTauBaTh CBOE MHECHHUE;

YMEHHUEC OCO3HAHHO HUCIIOJIb30BaTh PCUYCBBIC CPEACTBA B COOTBETCTBHUH C 33[[3‘16171 KOMMYHHKAIUX JJIs1 BBIPAXKCHUSA CBOUX YYBCTB, MBICJICH U

noTpeOHOCTEH; MIIAHUPOBAHUS U PETYIISILIMUA CBOCH JAEATEIbHOCTH; BIaJICHUE YCTHON M MHUCbMEHHOM Peublo, MOHOJIOTHUECKOW KOHTEKCTHOW PEUblo;

(dbopMHpOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOIB30BAHUS WH(POPMAIIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH;
(GbopMHpOBaHUE W PA3BUTHE SKOJIOTMYECKOTO MBIIIICHHS, YMEHHE MPUMEHSTHh €ro B MO3HABATENbHON, KOMMYHHUKATHBHOM, COIMAIIEHOW MPAKTUKE H
po¢eCCHOHAIIBHONW OPUEHTAIIHH.

IIpenmerHble:
1.B no3naBarenbHOi cdepe:
® JaBaTh ONPEAENCHUS M3YyUYEHHBIX MOHITHI: «XUMHUUYECKHI 3JIEMEHT)», «aTOM», «HMOH», «MOJEKYIay, «IPOCThIE M CIOXHBIE BEIIECTBA», «BEIIECTBOY,

XHMHUYCCKaA q)opMyna», «OTHOCHUTCJIbHAsA aTOMHAdA MacCCa», «OTHOCHUTCIIbHAA MOJICKYJIIIpHasA Macca», «BAJICHTHOCTL», «CTCICHb OKHCJIICHHUA»,
CKpUCTAINIMYECKasd PpCUICTKA», «OKCHABI», «KHCJIOTBD», «OCHOBAHU», «COJINY, «aM(l)OTepHOCTB», CUHAUKATOP», «HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH»,
«ICpHUOANYCCKAA Ta6nnua», «U30TOIbD», «XUMHUUYCCKAA CBA3b», «QJICKTPOOTPHULATCIBHOCTL», «XUMHUUYCCKAA PCAKIHUA», «XUMHUYCCKOC YPABHCHHUCH,
(TCHETHUYCCKAA CBA3b», KOKUCIICHUC), KBOCCTAHOBJICHUECY, <«QJICKTPOJIUTUUCCKAA AUCCOLUALIUAY, KCKOPOCTh XHUMHYCCKOH PEAKIIUN;

OMKCATh JEMOHCTPALIMOHHBIE U CAMOCTOSTEIHHO MPOBEICHHBIE XUMUUECKHE IKCIIEPUMEHTHI;
OMUCHIBATh U PA3JIMYaTh U3yYEHHBIE KJIACChl HEOPTaHUUECKUX COSAMHEHUHN, MPOCThIE U CI0KHBIE BEILIECTBA, XUMUUYECKUE PEAKIINH;

KJIaCCU(UIIUPOBATH U3yUE€HHBIE OOBEKTHI U SBIICHUS;

JIeNIaTh BBIBOJBI M YMO3AKIIOUCHHS U3 HAOIIOCHH, N3yUYEHHBIX XUMHUYECKIUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOWCTBA HEM3YyUEHHBIX BEIIECTB 10

aHAJIOTHUH CO CBOMCTBAMH HU3YUCHHBIX;

CTPYKTYPHUPOBATh U3yYCHHBII MaTepuall U XUMHUECKYIO0 HH(OPMAIIHIO, TOTYYCHHYIO U3 IPYTUX UCTOYHHUKOB;
MOJIEJIMPOBaTh CTPOCHHUE ATOMOB AJIEMEHTOB 1-3 NepHO0B, CTPOEHUE MPOCTHIX MOJIEKYIT,

2.B 11eHHOCTHO — OPUEHTALMOHHOM cepe:
® aHANM3UPOBaTh U OLEHUBATh MOCIEACTBHUS Il OKpY)Kalolled cpenbl OBITOBOM M MPOU3BOIACTBEHHOW EATENIbHOCTH YENIOBEKa, CBA3AHHOW C

nepepaboTKON BEIIECTB;

3. B TpynoBoii cdepe:
® IIPOBOJUTH XUMUYECKUM DKCIICPUMEHT;
4. B cdepe 0e30M1aCHOCTH KU3HEAEATEILHOCTH:

® OKa3bIBaTh MEPBYIO MOMOIIb ITPH OTPABIECHUSAX, 03KOTaX U IPYIHX TPaBMax, CBSI3aHHBIX C BEIIECTBAMHU U JJA0OPATOPHBIM 000PYAOBAHHUEM.



2. Conep:xkaHue y4eOHOIo nmpeaMmera

BBenenue. O0mas XapakTepucTUKA XUMHYECKHUX JIEMEHTOB M XUMHUYecKUX peakuuii. [lepuonnyecknii 3akon u Ilepuoanyeckasi cucrema
xummnuyecknx 3jaemMenToB /I. U. MenaeneeBa (10 4)

XapakTepucTUKa d3JIEMEHTa Mo ero mnonoxkeHuto B Ilepuoanueckoit cucreme xumuueckux siaeMeHToB JI. M. MennpeneeBa. CBolcTBa OKCHAOB, KHUCIOT,
OCHOBaHUU W COJIeH B CBETE€ TEOPUU DIEKTPOIUTHUSCKON JHUCCOIMAIMYA U OKHCIECHUS-BOCCTAaHOBIICHUA. [IOHATHE O TIEpeXOHBIX dMeMeHTaX. AMGPOTEPHOCTb.
I'enernueckuii psan nepexoaHoro snnemeHta. [lepuoanueckuii 3akoH u Ilepuoauueckas cucrema xumudeckux snemeHToB . M. MenaeneeBa. Xumuueckas
OopraHu3anys >KMBOM W HEKHUBOW INPUPOJbI. XUMHUYECKUN COCTaB SAPA, MAHTHUM U 3€MHOM KOPbI. XMMHUYECKHME DJIEMEHTHI B KJIETKAX JKUBBIX OPTaHU3MOB.
Maxkpo- u MukpossnemeHThl. O000IIeHHE CBeIEHUI 0 XUMUYECKUX peakuusax. Kmaccuukanus XUMHUUECKUX PeaKIUil Mo pa3iuyHbIM MpU3HAKAM: «UUCIO U
COCTaB Pearupyronmx U 00pa3yroMMXCs BEIIECTBY, «TEIUIOBON 3(PQEeKT», «HAmpaBICHUE», «M3MCHEHHE CTEIICHEW OKUCICHHS 3JEMEHTOB, 00Pa3yIOIINUX
pearupymomnme BelecTBa», «daza», «MCIoNb30BaHHe KaTanuzaTopa». [loHsATHE O ckOopocTH XUMHUYECKOW peakuud. PakTophl, BIMUSIONIME HAa CKOPOCTH
XUMHYeCKuX peaknuii. KaranuzaTopsl u katanu3. MHTHOUTOPHI. AHTHOKCHIAHTEHI.

JdemoHcTpanmu.

Paznuunsie dopmer Tabmuner J{. . MenaeneeBa. Moaenu aromoB 31eMeHTOB 1—3-T0 mepuoaoB. Mojenb CTpOeHUSI 3eMHOTO Iapa (TIoMepedHblil pa3pes).
3aBUCHMOCTh CKOPOCTHM XWMHYECKOW PpEaKIUU OT MPHUPOJBl PEArMPYIOUIUX BEUIECTB. 3aBUCHUMOCTh CKOPOCTH XHMHMYECKOW PEaKIUU OT KOHILIEHTPALHH
pearupyomux BEIIeCTB. 3aBUCHMOCTh CKOPOCTH XUMHYECKOW PEaKIMU OT IUIOMIAId CONMPUKOCHOBEHUS PEArupYIONMIUX BEIMICCTB («KHIISIIUNA CIOW»).
3aBHCUMOCTb CKOPOCTH XMMHUUYECKON PEAKIIMU OT TEMIIEPATYPHI PEarupyrolInX BellecTB. [ OMOTeHHBIN U TeTepOreHHbIN KaTain3bl. DepMEHTATUBHBINA KaTaju3.
WNurubuposanue.

JlabGopaTopHble ONBITHI.

1. IlonyueHue ruppokcuaa MUHKA U MCCIEA0BAaHUE €ro CBOMCTB. 2.MonenupoBanue noctpoenus Ilepuoanueckoi cucreMbpl XUMHUYeCKuX anneMmeHToB 1. M.
MenpneneeBa. 3. 3amenieHue xene3oM Meau B pactBope cyibdara meau (II). 4. 3aBUCHMOCTh CKOPOCTH XMMHUYECKON pPEaKIMHM OT MPHUPOJIbI PEarupyromnmx
BEILIECTB HA MIPUMEPE B3aUMOJICUCTBUS KUCIOT C METAJLIIaMHU.

5. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIMU OT KOHILIEHTpAIMW pearupyronux BEHIECTB Ha MPUMEpPE B3aUMOJCHCTBUSA LIMHKA C COJITHOM KHCIOTOM
Pa3IMYHON KOHLEHTPALUH.

6. 3aBHCHMOCTh CKOPOCTH XHUMHUYECKON PpEaKIMu OT IUIOMAAX CONMPUKOCHOBEHHUS PEArupyroliuxX BemecTB. 7. MoAeIMpoBaHUE «KHUIIAIIETO CIlos». 8.
3aBUCUMOCTh CKOPOCTH XUMHYECKOM peakluu OT TeMIIEpaTyphl pearupyroux BEHIeCTB Ha MpuMepe B3aumoneiicteus okcuaa meau (II) ¢ pactBopom cepHoi
KHCJIOTHI Pa3IMyHON TemriepaTypbl. 9. PaszmokeHue mepokcuaa BoAopoaa ¢ momombio okcuaa Mapranma (IV) m kartamaser. 10. OOHapykeHUe KaTaja3bl B
HEKOTOPBIX MUINEBLIX MpoaykTax. 11. MHrubupoBaHue B3auMoIeHCTBUS KUCIOT C METAJUIAMU YPOTPOTTTHOM.

IIpenmeTHbIe pe3yjabTATHI 00yUEeHUS

VYyamuiics 10JIKeH ymems:

WCIIOJIB30BATh MPU XapPaKTEPUCTUKE MPEBPALICHUN BEIIECTB MOHATHUSA: «XUMHUYECKasl PEaKLMA», «PEAKIUH COCIUHEHHUS», «PEAKLUUN PaA3IOKEHUSN», «PEaKIUH
oOMEHa», «pEeaKIMH 3aMEIICHUS», «PEaKIUU HEUTpalu3aluny», «IK30TEPMHUECKUE PEAKIUN», «IHIOTCPMUUYECKUE DPEAKIUN», «OO0paTUMBIC pPEaKIum,
«HEeoOpaTUMbIE pPeaKINI», «OKHUCINTEIbHO-BOCCTAHOBUTENBHbBIE PEAKIIUN»), «TOMOT€HHBIE PEaKLUNy, «F€TEePOTeHHbIE PEAKIUN», «KATaJTUTHUYECKUE PEaKIIHI,
«HEKATATUTUYECKHE PEAKIIUN», «TETJIOBON AP(HEKT XMMUIECKON peaKInm», «CKOPOCTh XUMUYECKON PEaKIUny, «KaTaIu3aTopy;

XapaKTEepPU30BaTh XUMUYECKUE AJIEMEHTHl 1—3-TO MepuosIoB Mo MX MoioxeHuto B llepuogndeckoit cucrteme xumudeckux sneMeHToB JI. M. Menneneena:
XUMHUYECKHI 3HAK, TOPSIKOBBIM HOMEp, MEPHOJ], TPYIIa, MOArPYINa, OTHOCUTEIbHAs aTOMHAas Macca, CTPOCHHE aTroma (3apsn sapa, YUCIO MPOTOHOB U



HEHUTPOHOB B si/ipe, 00Iee YHCIIO AIIEKTPOHOB, PACIPEIEICHNUE STIEKTPOHOB 0 IEKTPOHHBIM CIIOSIM, TIPOCTOE BEIIECTBO, (hOPMYIIa, Ha3BAaHUE U THII BBICIIIETO
OKCHJIa ¥ THIPOKCHU/IA, JIETYYEro BOJOPOTHOTO COSTMHEHUS (JIJI1 HEMETAJIOB));

XapakTepu30BaTh OOIIME XMMHUYECKHE CBOWCTBA aM(OTEPHBIX OKCHUIOB M TUIAPOKCHIOB; MPUBOAUTH NMPHUMEPH PEaKIH, MOATBEPKAAIOMIUX XUMHYECKUE
CBOMCTBa aM()OTEPHBIX OKCUIOB U THJIPOKCH]IOB;

JaBaTh XapaKTEPUCTHKY XUMHUYECKUX PEAaKIMi IO YUCIYy M COCTaBY HCXOJHBIX BEIIECTB M MPOAYKTOB PEaKIMH; TEIUIOBOMY 3(QeKTy; HampaBIeHUIO
MIPOTEKAHUS PEAKITUHU; H3MCHCHHIO CTEIICHEH OKUCIICHHUS JIEMEHTOB; arperaTHOMY COCTOSTHHIO UCXO/HBIX BEIIECTB; YYaCTHIO KaTaIU3aTopa;

OOBSICHATh W TPUBOAUTH MPHUMEPHI BIMSHUS HEKOTOPHIX (DaKTOpOB (MpHpOIA pearupyrolux BELIeCTB, KOHIGHTpALUs BEIIECTB, AABICHHE, TEMIIepaTypa,
KaTaJnu3aTop, MOBEPXHOCTh COMMPHUKOCHOBEHUS PEarupyIOIIMX BEIICCTB) HA CKOPOCTh XUMUYCCKUX PEAKITUH;

HaGHIO,Z[aTB " OIIUCHhIBATH ypaBHeHI/ISI peaKI_II/Iﬁ Me)KI[y BEIECTBaAMHU C ITIOMOIIIBIO €CTCCTBCHHOI'O (pyCCKOFO NIn pOI[HOFO) S3bIKA U A3bIKA XUMHH,

MIPOBOJIMTH OIBITHI, MOJTBEPKIAIONINE XUMHUYCCKHE CBOHCTBAa aM(OTEPHBIX OKCHUIOB W THJPOKCHJIOB; 3aBUCHMOCTh CKOPOCTH XHMHYECKOW PEaKIUU OT
pa3nuuHbIX (HakTOpoB (MPUPOJA PEarupyONUX BEIISCTB, KOHIIGHTPAIMS BEIIECTB, JABJICHHE, TEMIepaTypa, KaTaau3arop, MOBEPXHOCTh COMPHUKOCHOBEHUS
pearupyromux BemiecTn).

MeTanpeaMeTHble pe3yJabTAThl 00yUeHUs
VYyamuiics 10JIKeH ymems:
OTIpEeCIATh LEeb yYeOHON NEeATENIbHOCTH C TOMOIIBIO YYUTENS U CAaMOCTOSITENIbHO, UCKaTh CPEICTBA €€ OCYIIECTBIIEHUS, padoTas Mo IJIaHy, CBEpPSATh CBOU
JEUCTBHS C LIEBIO U MPU HEOOXOJMMOCTH UCTIPABIIATH OUTUOKH C MOMOIIBIO YUUTENS U CAMOCTOSITEIILHO;
COCTABJISITh AHHOTALIMIO TEKCTA;
CO3/1aBaTh MOJIEIM C BBIJCIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa W TPEJCTABICHHWEM HX B MPOCTPAHCTBEHHO-TPAPUUECKOW WU 3HAKOBO-
CUMBOJIMYECKOM (hopme;
OTIPEACTISATH BUBI KIIACCU(PUKAIIMU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);
OCYHIECTBJIATh MPSAMOE I€TYKTUBHOE JOKA3aTEIbCTBO.

1. Meranasl (14 4)
[Tonoxxenue metamioB B [lepuoanueckoit cucteme xumuueckux sineMeHToB Jl. . MenaeneeBa. Meramnuueckas KpUCTAIIIMYECKas PEIIeTKAa U METAJUTUYECKas
XuMH4Yeckas cBsi3b. O0mue ¢uznueckue cBoiicTBa MetauioB. CIIaBbl, UX CBOWMCTBA U 3HaYeHUE. XUMHUUYECKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBHUTEINICH, a
TaK)X€ B CBETE UX IOJOXKEHHUS B JIEKTPOXUMHUYECKOM POy HampspkeHuil metaiuioB. Kopposus meramioB u cnocoObl 60psObl ¢ Hell. MeTasl B IPUPOJIE.
OOu1re crocoObl UX MOTYyYSHHUS.
O0masi xapakTepuCcTHKA IIeJOYHBIX MeTa/lioB. Metamiel B npupone. Ob6mue cnocoOsl ux moiydeHus. CtpoeHue atromoB. Illermounbie meTtammsr —
MPOCThIC BEIIeCTBAa. BakHeilme COeqUHEHHs MISNIOYHBIX METAIIOB — OKCHJBI, THAPOKCHIBI U COJH (XJIOPUIBI, KapOOHATHI, Cynb(aThl, HUTPATHI), HX
CBOICTBa ¥ IPUMEHEHNE B HAPOIHOM X03s1iicTBe. Kanmitabie ynoopeHus.
O0mas xapakTepucTHKA 3JIeMEHTOB IVIaBHOM nmoArpynns! 11 rpynnel.
Crpoenue atomoB. I1]en0uyH03eMenbHbBIE METAIIBI — MPOCTHIE BEIIECTBA. Ba)kHeNIne COETMHEHMS IIEIOYHO3EMENBHBIX METAUIOB — OKCHU/IbI, TUAPOKCHUIBI U
COJH (XJIOpHIBI, KapOOHATHI, HUTPATHI, CylIb(athl, (hocdarel), UX CBONCTBA U IPUMEHEHHE B HAPOJHOM XO3SICTBE.
AJIIOMUHUIA.
Crpoenue aroma, (pU3MUECKHE M XMMHUYECKHE CBOWCTBAa MpocToro BemiecTBa. COSTMHEHUS AFOMHHHS — OKCHJ M THAPOKCHJ, MX aM(OTEpHBIH XapakTep.
Baxwnerimume conu amomunus. [I[puMeHeHne aqTtoMUHUS U €r0 COSTMHEHUH.
Keae3so.



Crpoenue aToma, GU3NUECKUe U XMMHUYECKHE CBOWMCTBA MPOCTOrO BemmecTra. I enernyeckue psiapl Fet? u Fe's.
9

Baxnelimue conu xesne3a. 3HaUeHHE KeJe3a U €ro COeAUHEHUH ISl IPUPOJIbI M HAPOJAHOTO X035 CTBA.

JdeMoHcTpaMHu.

OO0pa31ibl MEI0YHBIX U MIEIOYHO3EeMETbHBIX MeTauioB. O0pa3iibl cruiaBoB. B3anMoseiicTBue HATpus, JIUTHS U KaJIbIUs C BOJON. B3anmoselicTBue HaTpus u
MarHus ¢ Kuciiopojaom. Bzanmoselictere MmetaiioB ¢ HemetaiaMu. [lonyduenue runpokcuioB xenesa (11) u (IID).

JlabGopaTopHble ONBITHI.

12. B3aumojeicTBUE pacTBOPOB KUCIOT M cojeil ¢ Meramnamu. 13. O3HakomieHue ¢ pynamu xkene3a. 14. OkpalivBaHHMe IUIAMEHU COJIIMU ILEIOYHBIX
MeTtaiuioB. 15. B3aumogerictBue kanbiuysa ¢ Bogou. 16.11omyyenne ruipokcuaa KaablUsl U UCCIECIOBAHUE €r0 CBOMCTB.

17. IlomyueHue THAPOKCHIA AITIOMHHMS M HCCIEN0BaHUE €ro CBOMCTB. 18. B3ammoneiicTBue xenesa ¢ coisiHOM kucnorou. 19. Ilomyuenue rugpokcuioB
xene3a (I1) u (I1I) u u3yuenne ux cBOMCTB.

IIpeaMeTHbIE pe3yJbTaThl 00yUeHUsI

VYyamuiics 10J1KeH ymems:

WCIIONb30BaTh MPU XAPAKTEPUCTUKE METAJIOB W HUX COCAMHEHUN MOHSTHUS: «METAUIb», «Psif AKTUBHOCTH METAJJIOBY», «IIEJIOYHBIE METAJUIbI»,
«IIEJI0OYHO3EMENIbHBIC METAJIIbI», UCIOJIB30BAaTh WX MPH XaPAaKTEPUCTUKE METAJUIOB; /1aBaTh XapaKTEPUCTUKY XUMHUYECKUX JIEMEHTOB-METAUIOB (IETOYHBIX
METaJUIOB, MAarHus, KaJlbIUsl, aJIIOMUAHUS, JKeJe3a) M0 UX MojoxkeHuto B [lepuonnueckoii cucreme xumuueckux snemeHToB Jl. M. MenneneeBa (XuMuyeckuii
3HAK, MOPSAIKOBBIN HOMEp, IEPHO/I, TPYIINA, TOATPYIINa, OTHOCUTEIbHAS aTOMHasl Macca, CTPOCHHE aToma (3apsif sapa, YUCI0 IPOTOHOB U HEUTPOHOB B sIpE,
o0Iiee YUCIIO DJIEKTPOHOB, PACIIpPENETICHHE SJCKTPOHOB MO AJIEKTPOHHBIM CIIOSIM), MPOCTOE BEHIECTBO, (opMylia, Ha3BaHWE W THUI BBICIIETO OKCHIA U
TUAPOKCH/IA);

HA3bIBATh COCIMHEHHS METAJNIOB M COCTABIIATH UX (POPMYIIBI ITO HA3BAHUIO;

XapaKTEepPU30BaTh CTPOCHHE, 00IIHe (PU3NUECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJIJIOB;

OOBSICHSITh 3aBHCHMOCTh CBOWCTB (MJIM TPEICKa3bIBaTh CBONCTBA) XUMHUYECKUX DIEMEHTOB-METALIOB (pagnyC, METATUYECKHE CBOWCTBA DJIEMEHTOB,
OKHCTUTETbHO-BOCCTAHOBUTEIILHBIE CBONCTBA 3JIEMEHTOB) U 00pa3yeMbIX UMM COCTMHEHHUH (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIITUX OKCHJIOB U THAPOKCHJIOB,
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT nosioxkeHus B [lepuoandeckoit cucreme xumuueckux siaemeHtoB Jl. . Menneneesa;

OMHCHIBATh OOITHE XMMHUYECKUE CBOMCTBA METAIOB C IMIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO HJIM POJTHOTO) SI3bIKA U SI3bIKA XUMUU,

COCTABJISITh MOJIEKYJIIPHBIE YPAaBHEHUS PEaKklMil, XapaKTepU3YIOIUX XUMHUYECKUE CBOMCTBA METAJUIOB M MX COEIMHEHUM, a TaKKe 3JIEKTPOHHbIE YpaBHEHUS
MPOLECCOB OKUCIIEHUSI-BOCCTAHOBJICHHUS;

YpaBHEHUS 3JEKTPOJIUTUYECKON JUCCOLMAIIUU; MOJIEKYJISIPHBIC, TOTHBIE U COKPAIICHHbIE HOHHBIE YPABHEHUSI PEAKIUI C YHACTUEM AJIEKTPOJIUTOB;
YCTAHABJIUBATh TMPUYMHHO-CICICTBEHHBIE CBSI3M MEXKIYy CTPOCHUEM aToMa, XMMHYECKOM CBSI3bI0, THUIOM KPHUCTAUIMYECKOM PEIIETKH METaJNIOB M UX
COCIMHEHMH, UX 00IKUMHU (HU3HUECKUMU U XUMUYECKUMU CBOWCTBAMU;

OITMCHIBATh XMMUUYECKHE CBOMCTBA IICJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIJIOB, a TaK)Ke aJJFOMHHHS M JKejie3a M UX COCHUMHEHHM C IIOMOIIBI0 €CTECTBEHHOIO
(pycCKOro UM POJHOTO) SI3bIKA U A3bIKA XUMUHU;

BBITIOJTHATH, HAOJI01aTh U OMUCHIBATh XUMHUYECKUN SKCIICPUMEHT 10 PACTIO3HABAHUIO BAXHEHIITMX KATHOHOB METAJIJIOB, THIPOKCUI-HOHOB;

AKCIEPUMEHTAIILHO UCCIIEI0BATh CBOMCTBA METAJNIOB U UX COECMHEHUMN, pellIaTh SKCIEPUMEHTAIbHBIC 3a/1a4u 10 TeMe «MeTauibly»;

OMHCHIBATh XUMHYECKUH IKCIIEPUMEHT C TTIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJTHOTO) SI3BIKA U S3BIKA XHUMUH;

MIPOBOAMTH PACUETHI M0 XUMUYECKUM (OpMyJiaM M YPaBHEHHUSAM PEaKIIHii, TPOTEKAIOIIUX C yYaCTHEM METAJIOB M UX COCTUHEHHUI.

MertanpeamMeTHble pe3yJabTaThl 00y4eHus!



VYyamuiics 10JIKeH ymems:
paboTaTh MO COCTaBICHHOMY IIaHy, UCIOIb3Ys HApsly C OCHOBHBIMH U JIOMIOJIHUTEIbHBIE CPE/ICTBA (CIIPABOYHYIO JINTEPATYPY, CIOKHBIE IPUOOPHI, CPEICTBA
HKT); c moMoImpo yauTesns OTOMpath AJis pelieHus: y4eOHbIX 3a/1a4 HEOOXOAUMEBIE CIIOBAPH, SHIIMKIIONIEANH, CIPABOYHHUKH, SJICKTPOHHBIC TUCKU;
COIIOCTABJIATh U OTOMpaTh MH(OPMAIIMIO, MOJYYEHHYIO U3 PA3IUYHBIX HMCTOYHUKOB (CIOBApH, SHIUKJIONEIUHU, CIPABOYHUKHU, DJEKTPOHHBIE AMCKH, CETh
WuTepHer);
MPECTaBIATh HHPOPMAIUIO B BUE TaOJIUILI, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM yucie ¢ mpuMeHneHueM cpeacts UKT;
o(hopMIIATH CBOM MBICIH B YCTHOW M NMUCHMEHHOM PEUYH C y4ETOM CBOMX YUEOHBIX M KM3HEHHBIX PEUEBBIX CUTYallMd, B TOM YHCJE C PUMEHEHUEM CPEICTB
UKT;
COCTAaBJISITh PELICH3UIO HA TEKCT;
OCYILIECTBIIATH 10KA3aTeIBCTBO OT MPOTUBHOTO.
2. IlpakTukym 1. CBolicTBa META/UIOB W MX coequHenuii (2 4)?
1. OcymiecTBieHHE NEMOYKH XMUMUYECKUX NpeBpanieHuid. 2. [loaydeHue u CBOMCTBAa COECMMHEHUN MeETauioB. 3. PelleHue sKCnepuMEHTalIbHBIX 3a]ay Ha
pacro3HaBaHUE U MOJyYEHHE COSUHEHUN METaJIOB.
IIpenmeTHbIe pe3yjabTATHI 00yUEeHUS
VYyamuiics 10JIKeH ymems:
oOparmiaThcs ¢ J1abopaTOpHBIM 000OPYAOBAaHUEM M HArpEeBaTEIbHBIMU MTPUOOPAMHU B COOTBETCTBUH C TIPaBUJIAMU TEXHUKH O€30MaCHOCTH;
Ha6J'IIO,Z[aTB 3a CBOMCTBAMH METAJLIIOB U UX COGI[I/IHGHI/Iﬁ U ABJICHUSAMHU, IPOUCXOOAIIUMHU C HUMU,
OIHCHIBATh XUMUYECKUHN SKCIIEPUMEHT C MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;
ACJIaTh BBIBOJLI IO PE3yJibTaTaM MMPOBCACHHOTO SKCIICPUMCHTA.
MeTanpeaMeTHble pe3yJabTAThl 00yUeHUs
VYyamuiics 10JIKeH ymems:
OTIpeIEIIATh, UCXO/1s U3 YUeOHOM 3a/1a4u, HEOOXOIMMOCTb HUCIIOJIb30BAHUS HAOIIOICHUS WM SKCIIEPUMEHTA.

3. Hemeranasl (25 4)
OO0mast xapakTepuCTHKa HEMETAJUIOB: MmoioxeHue B [lepuoanueckoit cucreme xummudeckux dnneMmeHToB J[. M. MenneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB,
aneKTpooTpuIaTenbHOCTh (D0) Kak Mepa «HeMeTaUTMYHOCTHY, psan 0. Kpucrammueckoe CTpPOCHHE HEMETAIOB — TPOCTHIX BEIIECTB. AJUIOTPOIHS.
®dusnyeckre CBOMCTBAa HEeMETAIOB. OTHOCUTEILHOCTD IMOHITHH «METa» U «HEMETaJL.
Bonopoa. ITonoxenue Bomopoaa B Ilepuoguueckoit cucreme xumuueckux annemeHToB [[. . MengeneeBa. CTpoeHue atroMa W MOJIEKYsbl. DU3nUecKue U
XUMHUYECKHUE CBOMCTBA BOJIOPO/IA, €r0 MOJIyYeHUE U MPUMEHEHHE.

1 IIpu aByX4acoBOM IJIAHUPOBAHUH MPOBOAUTCS TOJIBKO MpaKTHUecKass padoTa 3

Bona.

Crtpoenue monekynbl. BogoponHas xumudeckas cBs3b. Dusndeckue CBOMCTBA BOJAbI. AHOMANUU CBOWCTB BOABL. | MapoduinbHble U TUApodoOHBIC BEIIECTRA.
XUMHYECKHE CBOWCTBa BOJbI. KpyroBopoT Boabl B mpupoze. BogoouncTtka. Aspanust Boasl. beitoBeie GpunbTpel. MuHepanbHbie BOABL. JucTHIIMpOBAaHHAS
BOJa, €€ IMOJIYYCHHUC U ITPUMCHCHHUC.



O0mas xapaKkTepucTHKA rajJoreHoB.

Crpoenue atomoB. [IpocTsie BelecTBa U OCHOBHBIE COEIUHEHHUS TaJIOTEHOB, UX CBOMCTBA.

Kparkue cBenenus o xiope, opome, prope u iozae. [lpumeHeHne ranoreHoB U X COSAMHEHUI B HAPOJIHOM XO3sIHCTBE.

Cepa.

CrpoeHue aroma, aJuUIOTPOMUs, CBOMCTBA M IpuMeHeHue pomoOudeckoii cepbl. Okcunbl cepol (IV) u (VI), ux momyuenue, cBoiictBa U npumenenue. CepHas
KHUCJIOTa U €€ COJIM, X MPUMEHEHHUE B HAPOJAHOM X035 CTBE. [ [pOM3BOACTBO CEPHOM KUCIIOTHI.

A3or.

CtpoeHne aToma U MOJIEKYJIbI, CBOMCTBA MPOCTOr0 BemiecTBa. AMMMAaK, CTPOEHHE, CBOMCTBA, MOJIydeHUE U npuMeHeHue. Colu aMMOHMS, UX CBOWCTBA U
npumenenne. Okcunst azota (II) u (IV).

ABOTHas KUCJIOTa, €e CBOMCTBA U NMpuMeHeHrne. HuTpaTel 1 HUTPUTHI, TpobieMa UX COJEPIKaHMs B CEIbCKOX03HCTBEHHON MTPOIYKIIMH. A30THBIC YIOOPECHHUS.
Dochop.

CrtpoeHue aToma, ajuIOTpOIUs, CBOMCTBa Oenoro u kKpacHoro ¢ocdopa, ux npumeHeHue. OcHoBHBIC coeauHeHUs: okcuna ¢docdopa (V) u oprodochopHas
kucnota, pocdarel. DochopHbie ynoOpeHUs.

Yraepon.

Crpoenue aToma, aJulloTpoIus, cBoicTBa Moauukanuii, mpumenenune. Oxcunel yraepona (II) u (IV), ux cBoiictBa u npumenenue. Kapoonatsl: Kanpuur, coa,
MOTAalll, UX 3HaYeHHE B MIPUPOJIE U )KU3HHU YEIOBEKa.

Kpemunii.

CrtpoeHue aroma, KpUCTAJUTMYECKUN KpPeMHUH, ero cBoiicTBa u nmpumeHeHue. Oxcup kpemuus (IV), ero npupoanbie pa3HOBUIHOCTH. CHIIMKATHI. 3HaYEHUE
COCIMHEHUM KPEMHUS B )KUBOU U HEXUBOU nipupoae. [IoHsATHE 0 CMIIMKATHOM IPOMBIIIIEHHOCTH.

JdemoHcTpanmu.

OOpa3ipl TaJoreHOB — MPOCTHIX BEIIECTB. B3anMoeiicTBEe TaJIOTeHOB C HATPUEM, C ATIOMUHHEM. BeITeCHEHHE XJI0poM OpoMa WM MOJAa U3 PaCTBOPOB HUX
cosieil. B3anmoneiicTBre cepbl ¢ METalZIaMH, BOJIOPOJIOM M KUCIOPOJIOM. B3auMojelicTBue KOHLIEHTPUPOBAHHOM a30THOM KUCIOTHI ¢ Meapto. [lornomenue
yIJeM pacTBOPEHHBIX BELIECTB MJIM T'a30B. BoccTanoBnenne Menu u3 ee okcuaa yriaem. OOpasisl MpUpOIHBIX COSAMHEHUH XJopa, cepbl, dpochopa, yriepoaa,
kpemHus. OOpa3ibl BAXKHEHIIIUX JJI1 HAPOJIHOTO XO03HUCTBA CYyIb(aToB, HUTPATOB, KapOoHATOB, hocdaToB. OOpasisl CTEKIIa, KEPAMUKH, IIEMEHTA.
JlabGopaTopHbIe ONBITHI.

20. Ilonyuenne u pacmno3HaBaHue Bojopojaa. 21. MccimenmoBanue MOBEPXHOCTHOTO HATSKEHHUsI BOJbI. 22.PacTBOpeHHMe NepMaHraHata Kajausi WJIHM MEIHOIO
Kynopoca B Bofe. 23. ['uaparanus o6e3BoxxkeHHOro cynbdara meau (II). 24. M3roToBieHne THIICOBOTO OTIIEYATKA.

25. O3HaKOMJICHHE C KOJUIEKIIMEH OBITOBBIX (PUIBTPOB. 26. O3HAKOMIICHHE C COCTABOM MHHEpaIbHON Bobl. 27. KauecTBeHHas peakiys Ha TaJIOreHUA-HOHBI.
28. IlonyuyeHnue u pacno3HaBaHue kuciaopoza. 29. I'openue cepsl Ha Bo3ayxe u B kucnopoje. 30.CpoiicTBa pa30OaBieHHON cepHOil KucnoTsl. 31. M3ydyenue
cBoiicTB ammuaka. 32. Pacno3naBanue cosneit ammoHus. 33. CBoiicTBa pa30aBIeHHONW a30THOM KHUCIOTHL. 34. B3auMopaeicTBue KOHIIEHTPUPOBAHHOW a30THOM
KHUCIOTHl ¢ Menbio. 35. T'openue ¢docdopa Ha Bo3ayxe u B kuciopone. 36. Pacno3naBanue ¢ocdartos. 37. I'openue yrns B kucnopone. 38. Ilomydenue
YTOJBHOM KUCIIOTHI U M3ydeHue ee CBOUCTB. 39. [lepexon kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxxenue runpokapoonara Harpus. 41. [TomyyeHne KpeMHEBOM KHUCIOTHI M U3Y4YE€HHUE €€ CBOWCTB.

IIpeaMeTHbIE pe3yJbTaThl 00yUeHUsI
Yyamuiics 10JIKeH ymemon:



HCIIO0IB30BaTh P XapaKTEPUCTHUKE METAIJIOB U UX COCAMHEHUH MOHATUS: «HEMETAIUIbIY, «TaJOTEHbI», «aJUIOTPOIHbIE BUAOU3MEHEHUSY, «KECTKOCTh BOJbBIY,
«BpEMEHHas )KECTKOCTh BOJIbI», «ITIOCTOSIHHAS KECTKOCTh BOJABI», «00IIast )KECTKOCTh BOIBIY;

JaBaTh XapaKTEPUCTUKY XHUMHUYECKHUX 3JIEMEHTOB-HEMETAIUIOB (BOJOPOJA, TaJOTCHOB, KHUCIOPOIa, Cepbl, a3oTa, docdopa, yriepona, KpeMHHUS) MO HX
nonoxxeHuto B Ilepuoanueckoii cucreme xumudeckux 3meMmeHtoB J[. . MenneneeBa (XMMUYECKUN 3HAK, MOPSAKOBBIM HOMEp, MEPUOJI, TPYIINA, MOATPYIINA,
OTHOCHUTEIIbHASI aTOMHAsl Macca, CTPOSHUE aroma (3apsij spa, YUCI0 TPOTOHOB M HEHTPOHOB B siApe, 00Iee YUCIIO JIEKTPOHOB, paclpeelieHUue dICKTPOHOB
M0 3JIEKTPOHHBIM CJIOSIM), TIPOCTOE BEUIECTBO, (hOpMyIa, HAa3BaHME W TUM BBICHIETO OKCHJAa W TUIpOKcHIa, ¢popMylia M XapakTep JeTy4ero BOJIOPOAHOIO
COCIUHCHMUS);

Ha3bIBaTh COCIMHEHHS] HEMETAJJIOB M COCTABJIATH UX (POPMYJIBI [TO HA3BAHUIO;

XapaKTepu30BaTh CTPOCHUE, O0IIHe (PU3NUEeCKHe U XMMHUECKHUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAILIOB;

OOBSCHATH 3aBHCHUMOCTH CBOMCTB (WMJIM MpPEJCKa3bIBaTh CBOMCTBA) XMMHUYECKUX 3JIEMEHTOB-HEMETAIIOB (paauyc, HEMETAIIIMYECKHE CBOWCTBA 3JIEMEHTOB,
OKHUCJIUTEITHHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA 3JIEMEHTOB) U 00pa3yeMbIX MU COCIMHEHUHN (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX OKCHJIOB U THAPOKCHJIOB,
JIETYYHX BOJIOPOJIHBIX COCAMHEHUH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA) OT MoJIokeHUs B [leproanyeckoit cucteme xuMmudeckux snemeHToB JI. U.
Menneneena;

OIHCHIBAThH OOIIME XMMHUECKHUE CBOMCTBA HEMETAJIIOB C IIOMOIILBIO €CTECTBEHHOTO (PYCCKOI0 WIIM POJHOTO) SI3bIKA U S3bIKAa XUMUH;

COCTABJISITh MOJICKYJISIPHBIE YPABHEHUS PEAKIUN, XapaKTEPU3YIOIIUX XUMUYECKHUE CBOMCTBA HEMETAINIOB U UX COCIMHEHMM, a TaK)Ke DJIEKTPOHHbIE YpaBHEHUS
IIPOLIECCOB OKUCIIEHHUS-BOCCTAHOBIICHHUS;

YpaBHEHUS JEKTPOJUTUYECKON JUCCOLMAIIUU; MOJIEKYJISIPHBIE, TOTHBIE U COKPAIICHHbIE HOHHBIE YPABHEHUSI PEAKIUI C YHACTUEM AJIEKTPOJIUTOB;
YCTaHABIMBATh NPUYUHHO-CIEICTBEHHBIE CBSI3M MEXIY CTPOCHHMEM aTOMa, XMMHYECKOW CBSA3bIO, TUIIOM KPHUCTAINIMYECKON DPEIIETKM HEMETaUIOB M UX
COCIMHEHUH, UX 00IKUMHU (HU3HMUECKUMU U XUMUYECKUMU CBOWCTBAMU;

ONUCHIBATh XMMHMYECKHE CBOMCTBA BOJOpPOAA, TaJOr€HOB, KHCIOpPOJa, Cepbl, a3oTa, (ocdopa, rpadura, anMasza, KpeMHUS U UX COCIUHEHHUI C MOMOIIbIO
€CTECTBEHHOI0 (PYCCKOTO HJIM POJIHOIO) SI3bIKA U SI3bIKa XUMUU;

OIHCHIBATh CIIOCOOBI YCTPAaHEHUS KECTKOCTH BOJIbI U BBHIIOJIHATH COOTBETCTBYIOIIUI UM XUMUYECKHI1 SKCIIEPUMEHT;

BBINOJIHATH, HAOJIIOAATh U OMMCHIBATH XUMHUECKUI HKCIIEPUMEHT I10 PACMIO3HABAHUIO MOHOB BOJOPOAA U aMMOHMS, Cylb(haT-, KapOOoHAT-, CHIIMKAT-, pocdat-,
XJIOpU-, OpOMUA-, HOTUA-NOHOB;

AKCIEPUMEHTAILHO UCCIIEI0BATh CBOMCTBA METAJNIOB U UX COECUHEHUM, pelllaTh SKCIepUMEHTANIbHBIE 3a/1auu 110 TeMe «Hemeramiby;

OIHCHIBATh XUMUYECKUH SKCIIEPUMEHT C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

MIPOBOANTH PACUETHI [0 XUMUYECKUM (POpMYJIaM B YPaBHEHHSIM peaKluid, MPOTEKAIOIINX C Y4aCTHEM HEMETAIIJIOB U UX COSAMHECHU.

MeTanpeaMeTHble pe3yJabTAThl 00yUeHUs

VYyamuiics 10JIKeH ymems:

OpPraHM30BBIBATh yUeOHOE B3aUMOACHCTBHE B IpyHIe (pacnpeensaTh PO, JOroBapuBaThCs APYT C APYTOM H T. 1.);

npeABUAETh (IPOrHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PELICHUN;

MMOHUMATh [IPUYMHBI CBOET0 HEyCIeXa U HaXOJUTh CIIOCOOBI BHIXOJIa U3 3TOM CUTYyallHH;

B JIMAJIOTE C YYUTEIIEM YYUThCS BBIPAOATHIBATh KPUTEPUU OIICHKU U OTMPEICIATh CTENEHb YCICITHOCTA BBIOJHEHHUS CBOEH paboThl U pabOThI BCEX, UCXOS U3
MMEIOIINXCS KPUTEPUEB, COBEPILIEHCTBOBATh KPUTEPUU OLICHKH U MOJIb30BAaThCA MU B XOJ€ OLIEHKH U CAMOOLIEHKH;

OTCTaWBaTh CBOIO TOUKY 3PEHUS, apTyMEHTHUPYS €€;

MOATBEPKIaTh apTyMEHTHI (PaKTamu;

KPUTUYHO OTHOCUTBHCS K CBOEMY MHEHHIO;



CIIyLIATh JPYTUX, OIBITaTbCA MPUHUMATD JPYTYI0 TOUKY 3pEHUS, ObITh TOTOBBIM U3MEHHUTDH CBOIO TOUKY 3PEHUS;
COCTaBJISITH pedepar 1o onpeneacHHon Gpopme;
OCYIIECTBIISITh KOCBEHHOE Pa3ACIUTEIBHOE T0KA3aTeIbCTRO.

4. IlpakTukym 2. CBoiicTBa coeMHeHHiT HeMeTa/LIoB (3 1)t
1. Pemenue skcnepuMeHTAIbHBIX 3ada4d 1o Teme «lloarpynmna rajoreHoB». 2. PelieHne skcrnepuMeHTaNbHbIX 3a1ad no teme «lloarpynma kucimopoma». 3.
Pemrenue sxcnepuMenTanbHbIX 3a1a4 o teMe «lloarpynmna azora». 4. Pemienne sxkcrniepuMeHTanbHbIX 3a1a4 1o teme «lloarpynmna yriepoga». 5. Ilomyuenue,
coOupaHHe U paclio3HaBaHUE T'a30B.

IIpenmeTHbIe pe3yjbTATHI 00yUEeHUS

VYyamumiics 10JI2KeH yments.

oOparmiaThcs ¢ J1abopaTOpHBIM 000PYAOBAaHUEM M HArPEBaTEIbHBIMU MTPUOOPAMHU B COOTBETCTBUH C TIPaBUJIaMU TEXHUKH O€30MTaCHOCTH;
HaGJIIO,Z[aTB 3a CBOMCTBAMH HEMETAJIJIOB U UX COG,Z[I/IHGHI/Iﬁ U ABJICHUAMMH, [TPOUCXOAAIIMMU C HUMH,

OIHCHIBATh XUMUYECKUHN SKCIIEPUMEHT C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

ACJIaTh BBIBOJLI IO PE3yJibTaTaM IMMPOBCACHHOTO SKCIICPUMCHTA.

MeTanpeaMeTHble pe3yJabTAThI 00yUeHUs

VYyamuiics 10JI2KeH ymems:

OTIpeeNIATh, UCXO/1s U3 YUeOHOM 3a/1a4k, HEOOXOIMMOCTb HUCIIOJIb30BAHUS HAOIIOIEHUS WM SKCIIEPUMEHTA.

1 Tlpu nByXx4acoBOM ITAHUPOBAHUH MPOBOSATCS TOJBKO MpaKTHIYeCcKue padoTer 1, 2 u 5.

5. O0001menue 3HaAHUI 10 XUMHUH 32 KYPC OCHOBHOI1 1mIK0.1b1. [loaroroska
K rocyaapcrseHHoii urorosoi arrecrauuu ('MA) (10 v)

[Tepuonnueckuii 3akoH u llepuoanueckas cucrema xumuueckux anemMeHToB . . MenaeneeBa. ®u3nueckuii CMbICII MOPSAIKOBOTO HOMEPA 3JIEMEHTA, HOMEPOB
MEepUoJia U TPYNIbl. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB 3JIEMEHTOB U UX COCAMHEHUM B MEPHOJIaX W TPYIIAX B CBETE MPEACTABICHHUI O CTPOCHUU aTOMOB
3JIEMEHTOB.
3HayeHHE TMEPHOIMYECKOTO 3aKOHA. BUIbl XMUMHYECKHX CBSI3€H M THUIBI KPUCTAIMYECKUX pEIICTOK. B3auMOCBSI3b CTpPOCHHSI M CBOWCTB BELIECTB.
Krnaccudukanus XUuMHYECKUX PEaKIIHid 10 pa3IUuIHBIM MPU3HAKAM (YUCIIO M COCTAB PEarpYyIOIINX U 00pa3yIONUXCsl BEIECTB; HATUYUE
rpaHuIlbl pazzaena (as; TermioBoi 3P deKT; u3MeHEeHne CTENeHEH OKHCIICHHUS aTOMOB; MCIIOJIb30BAaHWE KaTajau3aTropa; HampaBiieHue mporekaHus). CKoOpocTh
XUMHYECKHUX PeaKIuii U (aKTOpbI, BIUAIOMUE Ha Hee. OOpaTUMOCTh XMMHUECKUX PEaAKIHA U CIIOCOOBI CMEIIEHUSI XHMHUYECKOTO PaBHOBECHSI.
[IpocTeie W cioXHBIE BemiecTBa. MeTabl U HEMETaUIbl. ['@HeTHYecKue psAnbl MeTajlla, HEMETala U NEepexoaHoro Meraya. OKCHUIBIA THAPOKCHUIBI
(ocHOBaHMS, KUCIOTHI, aM()OTEpHBIE TUIPOKCUIIBI), comu. MX cocTaB, kinaccudukaius U o0IIre XUMUYECKUE CBOMCTBA B CBETE TCOPHH JJIEKTPOIUTHICCKON
JMCCOLMAINH.



3. TeMaTH4ecKkoe NJAHUPOBAHME, B TOM YHCJe C y4eToM padoyeii NporpaMMbl BOCHUTAHUSA ¢ YKa3aHHEM KOJHMYeCTBa 4YacoB,

OTBOJMMBIX HA OCBOEHHE KAaXKI0H TeMbI.

Ne Tema Koumnuec
TBO
K
ypo 4yacos

a
Beenenue. O01mas XapakTeprucTHKAa XUMHYECKHX 3JIEMEHTOB M XUMH4YecKUX peakuuii. Ilepuonnyeckuii 3aKkon 10
u Ileprnoanyeckasi cucrema
xumMuueckux 3aeMenToB . U. MenaeneeBa

1. XapakTepucTUKa XUMHUYECKOI0 2JIEMEHTAa Ha OCHOBaHMH ero nosioxkeHusd B [ICX0O JI. 1. Menneneesa 1

2. CBolicTBa OKCHI0B, KUCJIOT, OCHOBAHMM U COJIEH B CBETE TEOPUU AIEKTPOJIUTUUECKON JUCCOLUALIMN U OKUCIICHUSI- 1
BOCCTAHOBJICHHS

3. AMdoTepHbIE OKCUABI U THAPOKCHIBI 1

4, [Tepuonuueckuii 3akoH u [lepunonnueckas cucrtema J[. 1. MenpeneeBa B cBeTe y4eHHUs O CTPOCHUH aToMa 1

5. XuMuyecKasi OpraHu3aIus KUBOM U HEXKUBOW MPUPOIBI 1

6. Kiaccudukanms XuMHIeCKUX peakifii Mo pa3aTudHbIM MPHU3HAKAM 1

7. IlonsiTHE O CKOPOCTU XUMHUYECKOM peaKkuu 1

8. Karanu3zatopsr 1

9. O06001IeHre 1 cucTeMaTh3anus 3HaHnil o teMe «BBenenue» 1

10. | KourpoJansHas padoraNel o teme «BBenenue» 1

Tema 1. MeTa/LiIbI
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11. [Tonoxxenue rneMeHToB-MeTauioB B [lepuoanueckoii cucreme 1. . MenneneeBa u 0COOEHHOCTH CTPOCHHUS HX
atomoB. dusnyeckre cBoMcTBa MeTAI0B. CriIaBbl

12. | Xumuueckue CBOMCTBA METAIIIOB

13. | Meramisl B mpupoje. O0mme crocoObl UX MOTYICHHUS

14. | Pemenue pacueTHBIX 3aJa4 C MOHATUEM MACCO8As 005 8bIX00A NPOOYKMA

15. | IloHsATHE O KOPPO3UU METAIIIOB

16. | lllemouynsie MeTauIbl: 00IIAst XapaKTePUCTHKA

17. CoequHEeHN MIETOYHBIX METAJLIOB

18. | lllemoyHO3eMeNbHBIC METAIIJIBI: OOIIIasi XapaKTepHUCTHUKA

19. | CoenuHeHus MEIOYHO3EMENBHBIX METAIIIOB

20. | ANIOMHHHUH — IEpEXO/IHBIN dy1eMeHT. DU3HUeCcKue U XMMUYEeCKHe CBOWCTBA amtoMuHM. [loaydenne u npuMeHeHue
ATIOMUHUS

21. | CoenuHEHHS ATFOMUHUSA — OKCHJI U THAPOKCHIT, UX aM(POTEpPHBII XapakTep.

22. | llpakTuyeckasi padora Nel OcymiecTBiaeHrE IEMOYKH XMMUYECKUX TIPEBPAIICHUN

23. | XKeneso —anement VIlIrpynmner mo6ounoit noarpynmsl. u3ndeckrue U XUMUYECKHE CBOMCTBA XkKese3a. Haxoxenue B
MIPUPOJIE.

24, Coenunenus xene3a +2,+3 ux kadyecTBEHHOE omnpezenenue. [ eneTnyeckue psaaer  Fe 2y Fe*s,

25. | llpakTuyeckasi padora Ne2llomydeHne u CBOWCTBa COSTMHEHUM METAJIJIOB

26. | lIpakTuuyeckas padora Ne3 Penienne sKCIepMMEHTAIBHBIX 33/1a4 HA PaclO3HABAHUE U MOJTyYCHHUE COSAMHEHUI
METaJIJIOB

27. | O000mmenne 3HaHUN 110 TeMe «MeTamabDy

28. | KonTpoabHasi padora Ne2 no reme «MeTamuib»




Tema 3. Hemetanisbl 28
29. | OOmas xapakTepucTUKa HEeMETAIJIOB 1
30. | Ob6mue xuMHUECKUE CBOIICTBAa HeMeTalIoB. HemeTansl B mpupoe U CriocoObl X MOTydeHHUs 1
31. | Bomopon 1
32. | Bona 1
33. | I'anmorensl: o0mas xapakTepucTuKa 1
34. CoenuHeHNs rajIoreHoB 1
35. | IpakTuyeckasi padora Ned Pemenne sxcnepuMeHTATBHBIX 3a7a4 1o TeMe «lloarpyrimna rajioreHoB» 1
36. | Kucnopon 1
37. | Cepa, ee Hpusnyeckue U XUMUYECKHE CBOMCTBA 1
38. CoenuHeHus cepsl 1
39. | Cepnas KuCIIOTa Kak AJIEKTPOJIUT U €€ COJU 1
40. | Cepnas KHCIIOTa KakK OKHCINTENb. [loydeHne u MpUMEHEHHE CEPHON KUCIOTHI 1
41. | IlpakTHyeckas padora NeS Pemienue skciepruMeHTalbHbIX 3a1a4 1o TeMme «lloarpynmna kuciopona» 1
42. | A30T M €ero cBoiicTBa 1
43. | Ammuak u ero coequHeHus. CoIM aMMOHUS 1
44. | Okcunpl a3oTa 1
45. | A30THas KHCIIOTa KaK JIEKTPOJIUT, €€ TPUMEHEHNE 1
46. | A30THas KHCIIOTa KaK OKHCIIUTENb, €€ TIOJyICHHE 1




47. | ®ochop. Coemunenus pocopa. [lonstue o pochopHbIX yaoOpeHHIX 1
48. | Yruepon 1
49, Oxkcuabl yriaepoaa 1
50. | YronbHas kucnota u €€ coin. JKecTKOCTh BOABI U CIIOCOOBI €€ yCTpaHEeHHUs 1
51. | Kpemnuit 1
52. | CoenuHeHHsI KpEMHHUS 1
53. | CunmkarHas MPOMBIIIJIEHHOCTh 1
54. | llpakTuyeckasi padora Ne6 [Tonyuenue, cobupanue u pacrio3HaBaHHE ra30B 1
55. | O606mmenue no reme «Hemeramis 1
56. | KonTpoabHas padora Ne3 o reme «Hemeramibny 1

Tema 5. O00011eHNe 3HAHUI 10 XMMHUHM 32 KyPC OCHOBHOM IK0JbI. [loaroroska k urorosoii arrecrauuu (OI'J) 10
57. | Ilepnonnueckuii 3akoH u Ilepnonnueckas cucrema [l. 1. MenneneeBa B CBETE TeOpUN CTPOEHUS aToma 1
58. | 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB AJIEMEHTOB M UX COCIUHEHUH B IEPHOAAX U IPYIIIAX B CBETE MPEICTABICHHIA O 1

CTPOEHUHU aTOMOB 3JIEMEHTOB. 3HaueHue [leprnoanyeckoro 3akona
59. | Buabl XMMHUYECKHX CBSI3€M U TUIIbI KPUCTAJUIMYECKHUX PEIIeTOK. B3aMMOCBsI3b CTPOEGHUS U CBOWCTB BEILIECTB 1
60. | Knaccudukanus XuMUYECKUX PEaKIMi O PA3IMYHBIM MTPU3HAKAM. 1
61. | CkopocTh XHMHUYECKUX PEaKIIHi 1
62. | Knaccudukanus HeopraHMUECKUX BEIIECTB 1
63. CBolicTBa HEOPTAHUYECKUX BEIIECTB 1
64. | ['enernueckue psabpl MeTalIa, HEMETAIA U IEPEXOAHOTO MeTalja 1




65. | Tpenunr-tectupoBanue no Bapuantam OI'D MpoUUIBIX JIET U JeMOBEPCUHI 1
66. | KonTpoabHasi padora Ned Pemenue 3ananuiit OI'D 1
67 - | IloBropenue no pazaenam «HeopraHu4eckol XUMH. 2
68

Hroro 68




