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Pabouas mporpamma miist Kypca xumun 9 kimacca peanusyercs no Y MK mon penakiueit
I'a6puansna O.C.:

- Yuebnuk O.C. I'abpuansna, Xumus 9 knace M.: [Ipoda,2017

- ABtopckas nporpamma O.C. 'abpuansaa (xumust 8-9 kimaccer: mporpamma-M.: [Ipoda, 2011r)

B cootBerctBUM C TpeboBaHusiMH DenepasbHOTO TOCYAapCTBEHHOTO 00pa30BaTELHOTO
CTaHJIapTa OCHOBHOTO O0IIEero oOpa3oBaHUs MpenMeT «XuMmus» m3ydaercs ¢ 8-ro kmacca, 9-i
Kiacc — 2 gaca B Heqenro (70 gacos).

Pa3pgea 1. Ilnanupyemblie pe3yjbTaThbl 0CBOCHUSA
y4eOHOro npeamMera

JInyHOCTHBIE Pe3yJabTAThI

JInyHOCTHBIE PE3yJIbTaThl OCBOCHHUS MPOTPAMMbl OCHOBHOTO 00Iero oOpa3oBaHUs
JOCTUTAaOTCA B XOAC O6y‘-IeHI/I5[ XUMHUHU B €CAUHCTBEC yqe6H0171 M BOCIIUTATENbHOM ACATCIIBHOCTHU
OpraHuzaluuy B COOTBETCTBUU C TPAAWUIIMOHHBIMU POCCUUCKUMHU COLMOKYJIBTYPHBIMUU
AYXOBHO-HPABCTBCHHBIMH HLCHHOCTAMU, NPUHATBIMHU B 06HICCTBC npaBujiaM U HOpMaMH
MOBEJICHUSI M CIIOCOOCTBYIOT TIpolleccaM CaMOTIO3HAHHMS, CAMOPAa3BUTHUS M COIHATU3AIHH
00yJaroImmxcsl.

JIudHOCTHBIE pe3yibTaThl OTPaXaroT cHOPMUPOBAHHOCTH, B TOM YHCIIE B YACTH:

HanHOTH‘leCKOFO BOCITUTAHUA

1) IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY,UCTOPUUECKOMY U HAYYHOMY
HAaCJIeIUI0, TOHWMAaHHMs 3HAUYCHUS XUMHYECKON HAYKH B KU3HH COBPEMEHHOTO OOIIIECTRA,
CITOCOOHOCTH BIAJIETh JIOCTOBEPHOI MH(MOpMAIHEl O TIEPEIOBBIX JOCTHIKCHHSIX U OTKPBITHIX
MHUPOBOU M OTEUECTBEHHOW XUMHUH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHHUSIX 00 yCTpOHCTBE
MHpa B 00IIeCTBa;

Fpamnancxoro BOCIIUTAHUA

2) mpencTaBlICHUs O COLMAIbHBIX HOPMaxX M MPaBUIIaX MEKJIMYHOCTHBIX OTHOILLIEHUN B
KOJUIEKTHUBE, KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE€3HOM, yueOHO-
HCCIIEI0BATEIbCKOM, TBOPYECKON U OPYTHMX BHUAAX AESITEIbHOCTH; TOTOBHOCTHU K Pa3HO-
00pa3HOIl COBMECTHOM NEATEILHOCTH IPH BBIIIOJIHEHUH YU4eOHBIX, I03HAaBaTE/IbHBIX 3a/1a4,
BBIIIOJITHEHUH XMMHWUYECKUX SKCIIEPUMEHTOB, CO3aHUU yUEOHBIX NPOEKTOB, CTPEMJICHUS K
B3aMMOINIOHMMAaHHIO U B3aMMOIIOMOIIN B IIPOLECCEe 3TOH y4eOHON NesSTEebHOCTH; TOTOBHOCTH
OLICHMBATh CBOE MOBEACHHUE U MOCTYIIKH CBOMX TOBAPHUILEH C O3ULMH HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCJIECACTBUN MOCTYIIKOB;

HEHHOCTH Hay4YHOI'0 MO3HAHUSA

3) MHUPOBO33PEHUYECKUX MPEJACTABICHUN O BEIIECTBE U XMMUYECKOU peaklUU,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABISIOIINX OCHOBY IS
IMOHUMAHUS CYyIIHOCTH HAyYHOM KapTHUHBI MHUPA; NPEACTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKAa C NPUPOAHOM Cperoi, O poiu
XMMHUHU B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEJbHBIX MOTHBOB, HalpaBJICHHBIX Ha IOJYyYEHHE HOBBIX 3HAHUH 0 XUMHH,
HEOOXOIUMBIX [JIs1 OOBSICHEHUS HAOJIIOAAaeMBbIX MPOLECCOB U SIBICHUN;

5) no3HaBaTeabHON, NHOOPMALMOHHONW M YMTATEJIbCKON KyJNbTYpbl, B TOM YHCJIE HABBIKOB
CaMOCTOATEILHON PaboThl ¢ y4eOHBIMHU TEKCTaMH, CIPaBOYHOMU JIMTEPaTypoO#, AOCTYIHBIMU
TEXHUYECKMMHU CpeICcTBaMHU NH(GOPMALMOHHBIX TEXHOJIOTUH;

6) mHTEepeca K 00yUYEHHIO U MTO3HAHUIO, JTI0003HATEIbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa30BaHUIO0, MPOEKTHOM M HMCCIIENOBATEILCKONW AEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HanpaBJICHHOCTH M yPOBHs OOy4YeHUs B JajibHEHIIEM
®opmupoBaHNs KYJbTYPBI 310POBbS

7) OCO3HaHU HNCHHOCTHU KU3HHU, OTBETCTBCHHOI'O OTHOLICHUA K CBOCMY 3I0POBLIO,



YCTAaHOBKHU Ha 3JI0POBbBII 00pa3 »U3HU, OCO3HAHUS MMOCJIEICTBUN U HENIPUSTHUS BPEIHBIX
MPUBBIYCK (YHOTPEOIICHUS ajJIKOT0Jsl, HAPKOTUKOB, KypeHUsI), HECOOXOITMMOCTH COOJIFOICHHUS
npaBui 0€30MaCHOCTHU NPU OOpallleHUH ¢ XUMUYESCKUMH BEI[eCTBAMHU B OBITY U peaibHOU
JKU3HU,

Tpynosoro Bocnuranus

8) mHTEepeca K MpakTUYECKOMY HM3YUYCHHIO Mpodeccuil U Tpyaa pa3jiudyHOTO poja, YBa)KEHHE K
TPYIy U pe3yJibTaTaM TPYAOBOW AEATEIBHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHUS
MPEeIMETHBIX 3HAHUH MOXUMHUH, OCO3HAHHOTO BEIOOpA MHAUBUAYATbHON TPACKTOPHUHU
MPOJIOJKEHUsT 00pa3oBaHus C yYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMUH,
00IIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEN; yCIeTHOUIPOdEeCCUOHATBLHOMN AeSITEIbHOCTH U
pa3BuUTHsI HEOOXOJMUMBIX YMEHHH; TOTOBHOCTh aJaliTUPOBaThCs B NMPodeCCHOHAIBLHON cpelie;

IKO0JIOrHYECKOro BOCIIUTAHUS

9) PKOJIOTHYECKHU 11€JIeCO00Pa3HOro OTHOIMIEHUSI K MPUPOJE KAKHUCTOUYHWKY JKU3HH Ha
3emite, ocCHOBE €€ CyIIeCTBOBaHMS, TOHUMAaHHSI IIEHHOCTH 3JI0POBOTO M O0e30IMacHOro oOpasa
JKM3HU, OTBETCTBEHHOTO OTHOUIEHHSI K COOCTBEHHOMY (PU3MYECKOMY U NCUXHYECKOMY
37I0POBBIO, OCO3HAHUSI ICHHOCTHU COOJIOJCHUS MPaBHII OE30TIACHOTO TTOBEACHHUS MPH padoTe ¢
BEIIECTBAMH, a TAK)K€ B CUTYAIHSIX, YTPOXKAIOMIUX 37I0POBBIO U KU3HU JTIOACH;

10) cnocoOHOCTH MPUMEHSTH 3HAHUS, TTOJydaeMble TIPU U3YUSHUU XUMUU, TSI PEIICHU ST
3aJ1a4, CBSI3aHHBIX C OKPY’KAKIIEH NIPUPOJHON CPEZIol, MOBBIILIECHUSI YPOBHS
AKOJIOTHYECKON KYJIbTYPbI, OCO3HAHUS TIIO0ABHOIO XapakTepa SKOJIOTHYECKHUX MpoldiieM U
IMyTeH UX penIeHus MocpeiCTBOM METOJOB XUMHUHU;

11) ’KOJOrMYECKOTO MBILIJIEHUS, YMEHUSI PyYKOBOJICTBOBATHCSI UM B IIO3HABATEIbHOM,
KOMMYHUKAaTUBHOW M COIMAJIbHOW MpaKTHUKE.

MeranpenameTHbie pe3yibTaThl

Ba3oBble Jioruueckue eiicTBus

1) yMeHHEM MCTIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIIJICHUS MMPU OCBOCHUH 3HAHUI:
pacKpbIBaTh CMBICIT XUMUYECKUX TTOHITHH (BBIICISATh MX XapaKTepHBIE MPU3HAKH,
YCTaHABIMBATh B3aWMOCBS3b C JAPYTUMHU MOHSITHSIMH), UCIIOIB30BAaTh MOHATHSA I OObSICHEHUS
OTJIENTbHBIX (PAKTOB U SIBICHUI; BEIOMPATh OCHOBAHUS M KPUTEPHUU TS KiIacCUPUKAITIN
XAMHAYECKUX BEIIECTB W XUMHYECKUX pEaKIHMi; yCTaHABIWBATh NMPUIHNHHO-CIEICTBEHHBIE
CBSI3W MEXKJy OO0OBbEKTaMHU U3YUEHHS; CTPOUTH JOTHUECKHE pacCyXIeHHus (MHIyKTHUBHBIE,
NeTyKTUBHBIC, TI0 aHAJIOTHUM); JAeJIaTh BBIBOJBI M 3aKIIOUYCHUS;

2) yMEeHHEM MPUMEHSITHh B TpOIEcce MO3HAHUS MOHATHS (MTPEeAMETHBIE W MEeTalpeaMETHBIE),
CHMBOJINYECKHE (3HAKOBBIE) MOJIENTH, UCTIOIb3yEeMbIe B XUMHH, MPEOOPa30BHIBATH IITUPOKO
MMPUMEHSIeMbICB XUMUH MOJICIbHBIE IPEJICTABICHUS — XUMHUYECKUH 3HAK (CHMBOII 3JIEMEHTA),
xumMudeckas ¢Gopmyia U ypaBHEHHE XUMHUYECKON peakInu — IPH PEIIeHUN yueOHO-
IMO3HABATENBHBIX 33/1a9; C YYETOM OSTHX MOJEIBHBIX MPEICTABICHUN BBISIBISTh U
XapaKTepHU30BaTh CYIIECTBEHHBIE TPHU3HAKN H3y4aeMbIX OOBEKTOB — XHWMHYECKHX BEIIECTB
U XUMHUYECKUX PEaKINi; BBIABIATH OOIHE 3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3U
W TPOTHBOPEYHS B HM3y4YaeMBIXIIPOIIECCAaX W SBICHUAX; IpeiyiaraTb KpUTEpUU s
BBISIBJICHUS 3TUX 3aKOHOMEPHOCTEN U MPOTUBOPEUHUI; CAMOCTOSTEIILHO BRIOUPATh CIIOCO0
pemieHus yueOHOM 3a7auu (CpaBHUBATh HECKOJILKO BAPHAHTOB PEIIeHUs, BEIOUpaTh Hanboiiee
MMOAXOSAIINN C YUETOM CaMOCTOSITEIIbHO BBIJIEIIEHHBIX KPUTEPHUER);

Ba3oBrle HeclienoBaTe1bCKHE AeCTBHSA

3) YMCHHUEM HCIIOJIB30BATh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHUA, a
TAKX€ B KA4Y€CTBC OCHOBLI JJIA (bOpMI/IpOBaHI/IX THUIIOTE3bI IO IPOBCPKE NMPABHUIIBHOCTHU
BI:ICKa3LIBa€MI>IXCYH(HCHHﬁ;

4) HpI/IO6pCTeHI/IC OIIbITa IO INIAHUPOBAHUIO, OpraHu3alvuu U NpOBCACHUIO YUYCHHUYICCKUX
OKCIICPUMCHTOB: YMCHHC Ha6J'I}O,Z[aTI> 3a XO040M mponecca, CaMOCTOATCIBHO HNPOTrHO3UPOBATH



ero pe3yJsbTaT,POpMYTUPOBATH OOOOIICHHS W BBIBOJABI 110 pPe3yJibTaTaM MPOBEAEHHOTO OTBITA,
HUCCIIeI0BAaHMUS, COCTABIATh OTUET O MPOJICIaHHON paboTe;

Padoroii ¢ undopmaumeii

5) yMeHHEM BBIOMpATh, aHATU3UPOBATh U HHTEPIPETUPOBATHE HHOOPMAIIHUIO PA3IITUIHBIX
BUJIOB U OPM MPEACTABICHHUS, MOJIyYaeMyIO U3 Pa3HbIX HCTOYHUKOB (HAy4YHO-TIOIYJIsSIpHAs
JIMTeparypa XMMHYECKOT0 COJICpXKaHHUsI, CIIPaBOYHBIC TOCOOUs, pecypchl HTepHeTa);
KPUTHYSCKHU OIICHUBATh IIPOTHBOPCUYMBYID U HEJIOCTOBEPHYIOUH(OPMAIIHIO;

6) yMEHUEM NPUMECHSTh pa3IMYHbIe METOJblI U 3alPOCHl IIPH TMMO-UCKE U OTOOpEe
PIH(i)OpMaI_II/II/I 1 COOTBCTCTBYHOIINX NaHHBIX, HGO6XOILI/IMI>IX AJIs1 BBITIOJIHCHU A y‘-I€6HI>IX "
MO3HaBaTEIJILHBIX 3aJla4 OMPEACIEHHOr0 TUIIA; TPUOOPETEHHUE ONbITa B 00J1acTH
HWCIOJIb30BaHUSINH(GOPMAIITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI, OBJIaJIECHHUE KYJIbTYpOU
AKTHUBHOI'O MCITOJIb30BaHUs PAa3JIMYHbBIX ITIOMCKOBBIX CUCTEM,; CaAMOCTOSTECIbHO BI>I6I/IpaTI)
ONTUMAJIBHYI0 (OpMY TIpeJicTaB- JICHUSI HHPOPMAIlMM ¥ HILTIOCTPUPOBATH peElIacMbIe
3a/Jlaud HECJIOKHBIMH CXEMaMH, IuarpammamMu, IpyruMu ¢opMaMu rpadukuy ux
KOMOUWHAIUSIMU;

7) yMEHHEM KCIIOJIb30BaTh U aHAIM3UPOBATH B Ipoliecce yueOHOWM HCCIIe0BaTEIbCKOMN
ACATCIIBHOCTHU I/IH(I)OpMaHI/II-O O BJIMAHHUHU ITPOMBIIIJICHHOCTH, CCJIBCKOTO Xo3giicTBa U
TpaHCIOPTA HA COCTOSIHUE OKPY KaIollel NMpUpOJTHON Cpeibl;

YHHBepcaJleble KOMMYHUKATUBHbBIC l]eﬁCTBHﬂ

8) yMeHuHeM 3aJ1aBaTh BOMPOCHI (B XO0JI€ TUAJIOTa W/ WA JUCKYCCHU) 10 CYIIECTBY
o0cyxmaeMoii TeMbl, (POPMYIHUPOBATH CBOM IIPEIJIOKCHUS OTHOCUTEIHFHO BBITIOTHCHUS
npeaioKEHHON 3a1a4u;

9) mpuoOpeTeHne OMmbITa MPE3CHTAIINN PE3YJIbTATOB BBHITIOJIHEHHUSI XUMHUYECKOTO
JKcTIepuMeHTa (71ab0paTOPHOTO OITBITA, JTAOOPATOPHOUW pPabOTHI IO MCCICIOBAHHUIO CBOWCTB
BEMISCTB, YUCOHOTO MPOCKTA);

10) 3aMHTEpPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMM IMO3HABATEIbHOU U
HCCIIEIOBATENbCKOM JeSITeIbHOCTH TIPU PEIICHUH BO3HUKAIOIIUX MpoOJieM Ha OCHOBE y4&ra
00IUX WHTEPECOB U COTIIACOBAHUS MO3UINN (00CYKASHUSA, OOMEH MHEHUSIMH, «MO3TOBBIC
ITYPMBDY, KOOPJAWHAINSA COBMECTHBIX JIEHCTBUHN, OTIPEAEICHUEKPUTEPHUEB TI0 OT[EHKE KauyecTBa
BBITIOJTHEHHOM paOoOTHI U Ap.);

YHuBepcaiibHble pery/isiTuBHbIE JeliCTBUs

11) yMEHHEM CaMOCTOSITEJILHO OINPEAessiTh LENH ACATEeIbHOCTH, IJIaHUPOBATh,
OCYLIECTBIIATH, KOHTPOJIHUPOBATH U NPU HEOOXOIUMOCTH KOPPEKTUPOBATh CBOIO JIESTEIbHOCTD,
BBIOMpaTh HamOoJee Y (PEeKTUBHBIC CITOCOOBI pelleHns] y4eOHBIX U IMO3HABATEIbHBIX 3a/1aY,
CaMOCTOSTEIILHO COCTABJISITh UM KOPPEKTUPOBATH NPEIJIOKEHHBIN aITOPUTM JSHCTBUN NpHU
BBIIIOJIHEHUH 3aJIaHUN ¢ yYETOM MOJyUYE€HHUsI HOBBIX 3HAaHUN 00 U3y4aeMbIX 00bEKTaX —
BEIIECTBAXM PEAaKLUMSX; OLEHUBATh COOTBETCTBUE IOJYUYEHHOIO pPE3yjbTaTa 3asiBICHHOW LIEIH;

12) yMeHHEM HUCIIOIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, MPEAJIaraéMble B YCIOBUHU
3aJaHUMN.

IpeameTHble pe3yIbTaThI

1) packpsvieams cmvici OCHOBHBIX XMMHWUYECKUX MOHSITHH: XMUMHUUYECKHM 3JIE€MEHT, aToM,
MOJIEKYyJa, HOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BaJE€HTHOCTD,
3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHCJICHHUS, XMMHYECKash peakKuusi, XMMHUYECKas CBS3b,

TeryioBo  A(p(dEeKT peaknuu, MOJIb, MOJISIDHBIH  OO0BEM, pactBop; AIEKTPOJIUTHI,
HEDJICKTPOJUTHI,  DIEKTPOJIUTHUYECKAS OUCCOMAIIS, peakuuu HOHHOT'O oOMmeHa,
KaTajau3aTop, XWMHUYECKOE€ paBHOBECHE, oOOpaTumble © HeoOpaTuMbIe peakuuu,

OKHCIIUTCIIb- HO-BOCCTAHOBUTCJIIBHBIC PCaKIUU, OKHCIIUTCIIb, BOCCTAHOBUTCJIb, OKHCICHHUC
U BOCCTAHOBJICHUC, AJUIOTPOIIHNA, aM(l)OTepHOCTB, XUMHUYECCKasaA CBiA3b (KOBaJ’ICHTHaﬁ, HOHHAasdi,



MEeTaJJINuecKas), KpUcCTaJsIMuyeckass peméTrka, KOpPpO3Us METalJIOB, CIUIaBbl; CKOPOCTH
XUMHUUYECKON peakuuu, npeneiabHo gomycrumas konnentpanus (I1J1K) BemecTra;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XHMHUYCCKUX MOHSITUH U MPUMEHATH OTHU
HOHSITHSI IPU ONMUCAHUU BEIIECTB U UX IIPEBPAIlCHUI;

3) ucnonvzosamsv XUMHYECKYIO CHMBOJIMKY JJs COCTaBJIeHHs (OpMyJl BEIIECTB U
YPAaBHEHUN XUMHUYECKUX PEAKIIUN;

4) onpeodensimb BaNICHTHOCTh U CTENECHb OKUCJICHHUS XUMHUYECKUX 2JIEMEHTOB B COCTMHEHUSIX
pa3IMYHOTO COCTaBa; NPUHAIJIEKHOCTh BEIIECTB K OMNPEAeIEHHOMY KJIacCy COEIMHEHUU IO
bopmynam; BuJa XUMHUYECKOW CBsA3uU (KOBaJICHTHAasl, WOHHAas, MeTaJuIn4yecKas) B
HEOPraHUYESCKUX COCIUHCHUSIX, 3apsJi MOHA IO XUMHYECKOU (opmylie; XapakTep Cpeabl B
BOJHBIX pacTBOpax HEOPraHUYECKUX COEJMHEHHUM, THUIl KPUCTAJIIJIMYECKOU PEUIETKU
KOHKPETHOTO BEIIEeCTBA;

5) packpwvieams cmwvica llepuoanueckoro 3akona J[. M. MennaeneeBa U JIEMOHCTPUPOBATH
ero MNOHWMaHHE: OnucvLleamsv U Xxapaxkmepuzosams Tadnnunyo ¢opmy I[lepuonuyueckoit
CHUCTEMBbl XUMHUYECKUX JJIEMEHTOB: pa3jinuyaTh MOHITUS «TJIaBHas moArpymnma(A-rpynna)» u
«oboyHast nonrpynna (b-rpynma)», manele m OONbIINE TEPHUOJBI, COOMHOCUMb O0003HAUYCHUS,
KOTOPbIEC MMCIOTCS B HepHOI[quCKOﬁ Ta6J'[I/IHe, C YHUCJIOBBIMHU XapaKTCPUCTHUKaAaMH CTPOCHUA
aTOMOB XWMHYECKHX OJIEMEHTOB (cCOcCTaB W 3apsiji sijapa, oOOIIee YHCIIO DJIEKTPOHOB U
pacnpeneiieHue WX 110 DIEKTPOHHBIM CIIOSIM); 00bsiCHAmMbL OOIHe 3aKOHOMEPHOCTH B
HU3MEHEHUHU CBOMCTB DJIEMEHTOB M HUX COG,ZII/IHCHI/Iﬁ B IIpcaciiax MaJiblX INEPHUOAOB M TIJIaBHBIX
NoA-Tpynn ¢ y4ETOM CTPOEHUSI UX aTOMOB;

6) xraccugpuyuposams  XUMHUECKUE 2JIEMEHTHI; HEOpraHU4YeCcKHe BEIIESCTBA;
XUMHUUYCCKHUE peCaKnu (HO HUCIy MW COCTaBy Yy4dacCcTBYOHNIMX B pC€aKIuu BE€IICCTB, IIO
TerI0BOMY 3P (PeKTy, 110 U3BMEHEHUIO CTEIICHEH OKHCICHUSI XUMHYECKHUX 3JIEMEHTOB);

7) xapaxmepuzosams (onucvigams) O0O0IMHEe W CHENUPHUICSCKHE XUMHYECCKHE CBOWCTBA
OPOCTBIX M CJIOXKHBIX BEUIECTB, MOATBEPIKIAasi ONHCAHWE IMNPUMEpPAMH  MOJIEKYJISIPHBIX U
HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XMMHUYECKUX pEaKLU;

8) cocmasnams ypaBHEHUS JJICKTPOJIUTUUYECKON JIMCCOIMAIIMU KHUCJOT, IIeJo4Yeil U COJIei;
MOJITHBIC W COKpAIIEHHBIC YpPaBHCHHS pEaKIUii HOHHOTO OOMEHA; ypaBHCHHS pPCEaKIIH,
OOATBEPKIAAOIINX CYIIECTBOBAHUE TI'€HETHUYECKON CBSI3M MEXJAY BEUIECTBAMHU PAa3JIMYHBIX
KJIACCOB;

9) packpvieams  CyIIHOCTb  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKLUU  MNOCPEACTBOM
COCTaBJICHUS AJIEKTPOHHOTO OajlaHca dTHUX pPEaKInii;

10) npoenozuposams CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS; BO3MO>KHOCTH
OPOTEKAHUS XUMHUYECKUX MPEBPALICHUUB pa3JIUYHbIX yCIOBUIX;

11) @viuucasambs OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO W MOJISIDHYIO MAacChbl BEIIECTB; MacCOBYIO
OO0 XMMHYECKOr0 3JIeMEeHTa 1o (Qopmysle COeOUHEHHs; MacCOBYIO [OJIO BEIIeCTBA B
pacTBOpe; NPOBOAUTH PACUYETHI IO yPABHEHUIO XUMUYECKOM peakuy;

12) cnredosams  TpaBHIAM ~ TOJB30BAHUA XHUMHYECKOW  TOCyAoH U J1abopaTOpHBIM
000pynoBaHMEM, a TakKe IpaBuUjaM oOOpalleHus C  BEHIeCTBAMHU B  COOTBETCTBUHM  C
HHCTPYKUUSIMH II0 BBINOJHEHHUIO JIA0OPATOPHBIX XHUMHMUYECKHUX OIIBITOB 110 MOJYYEHUIO U
COOHMpaHUIO Ta3000pa3HBIX BEIIESCTB (aMMHaKa M YTIIEKHUCIOTO ra3a);

13) npo6ooums peakuuM, IOATBEPKAAIOMINE KAUYECTBEHHBIM COCTaB pPa3JIMYHBIX BEILECTB:
pacno3HaBaTh OIBITHBIM HYTEM XJIOpUA- OpoMHA-, HOAMA-, KapOoHart-, ¢ocdar-, cuIukKar-,

cyan)aT—, TUAPOKCUA-UOHBI, KAaTHUOHbBI AaMMOHMUA n HMOHBI N3YYCHHBIX METAJlJI0B,
OPUCYTCTBYOLIHNC B BOJAHBIX PACTBOpPAX HCOPraHNYCCKUX BCIHICCTB;
14) npumeHnsinms OCHOBHBIC OIICpalnu MBICIIUTEJILHOM ACATCIIBHOCTH — aHAJIu3 W CHHTC3,

cpaBHeHHUE, OO0OOIIEHHE, CHUCTEMATH3aIMI0, BBISIBICHUEC NPUYUHHO-CIEICTBEHHBIX CBs3eH —
JUIS W3YYCHHS CBOWCTB BEIIECTB W XHUMHYECKHUX pPEaKIHi; eCTEeCTBEHHO-HAYUYHBIC  METOJIbI
MMO3HAHUSI — HAOJNIOJICHUE, W3MEPEHHE, MOJCIUPOBAHHE, DKCICPUMEHT (peanbHBI u
MBICJICHHBI ).



PA3JIEJI 2. COAEP KAHUME YYEBHOI'O ITIPEJIMETA

BBenenue. O01mas XapakTepuCcTHKA XMMUYECKHX 3JIEMEHTOB M XMMHYECKUX PeaKIuid.
Mepuoguveckuii 3axon u Ilepuoanyeckas cucrema

xumMuveckux 3j1emenToB JI. . MennaeneeBa (10 u)

XapakTepucTuKa dJIEMEHTa M0 €ro NoJiokeHuto B [lepuoanueckoid cucTeMe XMMUYECKUX JIEMEHTOB
J. WN. Menneneea. CBoiiCTBa OKCHJIOB, KHCJIOT, OCHOBAaHMM U COJIEHK B CBETE TEOPUH
ANEKTPOJUTUYECKON JUCCOLUMALMM W  OKHCICHHUS-BOCCTaHOBIIeHUs. [loHsATHE O TEPEeXOaHBIX
anemeHTax. AMmdpoTrepHOCTh. ['eHeTHueckuil psij nepexoaHoro snemeHTa. [lepuoanueckuii 3aKoH U
[Tepuonnueckas cucrtemMa xumuyeckux snmemeHTOB . M. Menneneea. XumMuueckas OpraHu3anus
KUBOW M HEXUBOM IpUpPOABI. XMMHYECKHH COCTaB SApa, MAaHTHM M 3€MHOM KOpPBI. XMUMHUYECKHE
AJIEMEHTHl B KJIETKaX JKMBBIX OpPraHu3MoB. Makpo- u MuKpod3jaeMeHTbl. O000IieHne cBeJeHH o
XUMHUYECKUX peaknusax. Kimaccudukanus XMMUYECKUX PEaKIIUi M0 Pa3TMIHBIM MpPU3HAKAM: «UHUCIIO U
COCTaB pEArupylIuX W O0O0pa3ylIIuXCs BEMIECTBY», «TEIUIOBOM 3(PGeKT», «HaAIpaBICHUEY,
«MU3MEHEHHE CTETCHEH OKHCIICHUSI SJIEMEHTOB, OOpa3ymoIIMX pearupyrolde BemecTBay, «dazay,
«HCTIONIb30BaHUE KaTanu3aTopay. [IOHATHE 0 CKOPOCTH XUMHUUYECKOW peakiuu. DakTopbl, BIUSIOIINAE
Ha CKOPOCTh XUMHUUYECKHX peakiuid. KaranuzaTops! u katanu3. MTHruOUTOpHl. AHTHOKCHUIAHTHI.
JdemoHcTpaumnu.

Paznuunbie dopmer tabmumpl J[. M. MenaeneeBa. Mojaenun atoMoB 371eMEHTOB 1—3-r0 MEepHOJIOB.
Mogenb cTpoeHHs 3eMHOro mapa (MOTEPEeUHbId pa3pe3). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakuuy OT MPUPOJABI PEAarupyrolIuX BEHIECTB. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEakUuud OT
KOHIICHTPALIMU PEArupyroIINX BEHIECTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEAKUUU OT IUIOIIaJx
CONPUKOCHOBEHUS pPEarupyrolux BEeIeCTB («KUISIINKI Ccloi»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
peakuuy OT TEMIIepaTypbl pEarupyrolux BellecTB. ['OMOr€HHBIMI M TIeTEepOreHHbIN KaTaJlM3bl.
depmeHTaTUBHBIN KaTanu3. MHruoupoBaHue.

JlaGopaTopHble ONBITHI.

1. TomyyeHue THAPOKCHAA LIMHKA U HCCIEIOBAaHHE €ro CBOWCTB. 2.MojaenupoBaHHE MOCTPOCHUS
[lepuoauueckoii cucteMbl xumuueckux snneMenToB J[. . Menneneesa. 3. 3amerieHue xeae3oM Meau
B pactBope cyabdara memu (I1). 4. 3aBHCHMOCTH CKOPOCTH XHMHYECKOH pEakiuud OT IMPUPOJIBI
pearupyroux BEIeCTB Ha MPUMEPE B3aUMOJICHCTBUS KUCIOT C METaJJIaMH.

5. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOW pPEaKIMH OT KOHIIEHTpAIMH PEearupyronux BelIEeCTB Ha
MIpUMeEpE B3aMMOJIEUCTBUS LIMHKA C COJITHOM KUCIIOTOM Pa3IMyHON KOHIIEHTPALIMH.

6. 3aBHCHUMOCTh CKOPOCTH XMMHYECKOW peaklUyd OT TUIOIMATN COMPUKOCHOBEHHUS pearupyronux
BeleCTB. 7. MOJENUPOBAHUE «KUIISIIETO CIIOS». 8. 3aBUCUMOCTh CKOPOCTH XUMUYECKOU PEaKIUU OT

TeMITEpaTyphl pearupyronX BEHIeCTB Ha mpumepe B3ammojeicTBus okcuna meau (1) ¢ pactBopom



CEpPHOM KHUCIIOTHI pa3IMUHOMN TeMreparypsl. 9. Pa3noxenue nepokcuia BOJIOPO/Ia ¢ IOMOLIBIO OKCUIA
mapranna (IV) u xaranaser. 10. OOHapyxeHHe KaTajla3bl B HEKOTOPBIX MHUIIEBBIX MpOayKTax. 11.
Nurubupopanre B3aNMOJICHCTBHS KUCIOT C METAIIAMH YPOTPOIIMHOM.

IIpeaMeTHbIE pe3yJbTaThl 00yUYeHUsI

Yyamuiics J0J1KeH ymemp:

WCIIOJIb30BaTh TIPU XapaKTEPUCTUKE TMPEBPAIICHUN BEIIECTB MOHATHS: «XUMHUYECKas PEaKIUs,
«pEaKIMU COCIUHEHUS», «PEAKIUU PA3JIOKEHUN», «PEaKIUu OOMEHa», «PEaKIUU 3aMEICHUS»,
«peaKIu  HEeUTpaIu3alumu», «IK30TEPMHUYECKHE PEAKIUN», «IHIOTCPMHUYECKHE  PEaAKIIUN»,
«00OpaTUMBbIC pEaAKINN»), «HEOOPATUMbIE PEAKIINH», «OKHUCIHTEIHHO-BOCCTAHOBUTEILHBIE PEAKITUNY,
«TOMOTECHHBIE peaKIm, «TeTEepOTECHHBIE peaKIum, «KaTATUTHYECKUE peaKIum,
CHEKATATUTHYECKUE PEAKIINN», «TEIJIOBON 3(PPEKT XUMHUUECKOU Peakiumu», «CKOPOCTh XUMHYECKOM
peaKkummn», «KaTaau3aTopy;

XapaKTepPU30BaTh XUMUYECKUE 3JIEMEHTHl 1—3-T0 MEepHOJIOB 10 UX MoJiokeHuto B [lepuoamueckoit
cucrtemMe xumMuueckux anemeHToB 1. M. MenaeneeBa: XuMUYeCKU 3HAK, MOPSIAKOBBIA HOMEp, MTEPUO,
rpynmna, MoArpyIna, OTHOCUTEIbHAs aTOMHas Macca, CTpOSHUE aroma (3aps sIpa, YUCIIO TPOTOHOB U
HEHUTPOHOB B sifipe, 00IIee YUCIIO 3JIEKTPOHOB, PACHPEIEICHNE IEKTPOHOB M0 AJIEKTPOHHBIM CIIOSIM,
MpPOCTOE BELIECTBO, (opMyaa, Ha3BaHUE W TUIl BBICIIETO OKCHAA M THAPOKCHAA, JIETYy4ero
BOJIOPOJTHOTO COCIMHEHUS (ISl HEMETAIIOB));

XapaKkTepu30BaTh OOLIME XMMHUYECKHUE CBOMCTBA aM(pOTEPHBIX OKCHAOB M THAPOKCHIOB; MPUBOAUTH
MIpUMEPHI peakiui, MOATBEPKIAIOIINX XUMUYECKHEe CBOMCTBA aM(pOTEPHBIX OKCUIOB U TUAPOKCHUIOB;
JIaBaTh XApAKTEPUCTUKY XUMHUECKUX PEAKLUUU [0 YUCIY U COCTaBY MCXOJHBIX BEIIECTB U MPOIYKTOB
peakuuu; TerioBoMy d3(QeKTy; HamnpaBiIeHHIO NPOTEKAHUA pPEaKIUH, H3MEHEHUIO CTeleHen
OKHUCJICHUS AJIEMEHTOB; arperaTHOMY COCTOSIHMIO MCXOJHBIX BELIECTB; YYaCTUIO KaTaau3aTopa;
OOBSCHATH U MPUBOIUTH MPUMEPHI BIUSIHUS HEKOTOPHIX (PAKTOPOB (MpUpPOJIa pearupyromrx BEecTs,
KOHIICHTpAallMs BEUIECTB, JaBJICHUE, TEMIIepaTypa, KaTalu3aTop, MOBEPXHOCTh CONPUKOCHOBEHUS
pearupyroimx BeecTB) Ha CKOPOCTh XUMUUYECKUX PEaKLUi;

HaOM0aTh U OMHUCHIBATh YPABHEHUS PEAKIMil MEXIy BELIECTBAMU C IMOMOIIBI0 €CTECTBEHHOTO
(pyccKoro Wi pOAHOTO) SI3bIKA U SI3bIKA XUMUU;

MIPOBOJHUTH OTBITHI, TIOATBEPKIAIOIINE XUMUUECKHE CBOWCTBA aM(OTEPHBIX OKCHIOB U THIPOKCUIOB;
3aBUCHUMOCTh CKOPOCTH XMMHUYECKOH peakInu OT pa3iuuHbIX (HaKTOpoB (MIPUPOAA pearupyromux
BEILIECTB, KOHLEHTpalUsi BEIIEeCTB, JaBJCHUE, TeMIlepaTypa, KaTajau3arop, I[OBEPXHOCTb

COIIPUKOCHOBCHUS pCarupyromux BeH_[eCTB) .

MetanpeamMeTHble pe3yJbTaThl 00y4eHHUs

Yyamuiics J0J1KeH ymemp:



OTIPEeNIETATh 1eNIb YUeOHOU JESITEIbHOCTU C MOMOIIBIO YUUTENSI U CAMOCTOSATEIbHO, UCKaTh CPEJCTBA
€€ OCYILECTBJICHHs, pabdoTas MO IJIaHy, CBEPSATb CBOW JECUCTBUS C LENBbI0O U NMPU HEOOXOJIUMOCTH
UCIPABJIATH OMIUOKHU C IIOMOIIBIO YUUTEINS U CAMOCTOSITEIIHLHO;

COCTAaBJISITh AHHOTAIIMIO TEKCTA;

CO3/1aBaTh MOJIEJU C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTAa W MPEJCTaBICHUEM HX B
MPOCTPAHCTBEHHO-TPadUIECKOM UM 3HAKOBO-CUMBOJIMYECKOU (hopMme;

ONPEENATh BUIbI KIIACCU(PHUKALMU (ECTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYIIECTBJISITh MPSIMOE JETYKTUBHOE I0Ka3aTEIbCTBO.

Tema 3. Hemerasabl (25 )

OO0mrast xapakTepuCTHKa HEMETAUIOB: TMoJjokeHne B llepuommyeckoil cucteMe XHMHUYECKHX
anemenToB J[. . MenneneeBa,0COOEHHOCTH CTPOCHHSI aTOMOB, 3JEKTpooTpulaTeabHOCTh (D0)
KakMepa «HEeMETaUIMYHOCTHY», psia 0. Kpucramimdyeckoe CTpOCHHE HEMETAIIOB — MPOCTHIX
BemecTB. Amotponus. uzndeckne cBoicTBa HEMETAUIOB. OTHOCUTEIBHOCTh MOHATHM «METAII» U
«HEMETaJI».

Bonopoa.llomoxenne Bomopona B Ilepuommueckoit cucreMe xumuueckux siaemeHToB JI. U
MenneneeBa. CTtpoeHue aromMa U MOJIEKYlIbl. PU3MYECKHE U XUMHYECKHE CBOMCTBA BOJIOPOJA, €0
MOJIy4€HUE ¥ IPUMEHEHUE.

Bona.

Crpoenune moJiekysbl. BomopomHas xumudeckas cBA3b. PU3MYECKHE CBONCTBA BOJBL. AHOMaIUHU
cBOMCTB BOJbI. ['mapoduiibHbIe 1 THAPOGOOHBIE BelecTBa. XMMUYECKUE CBOMCTBA BOABL. KpyroBopor
BOJbl B mpupone. Bomoouuctka. Aspauus BoAbl. bbeiToBble (PuiabTpbl. MuHepalibHbIE BO/IbI.
JluctunnupoBaHHas BOJa, €€ MOJydeHUe U IPUMEHEHHE.

O0mas xapakTepUCTHKA raJIOreHoB.

Crpoenue atoMoB. [IpocTbie BemiecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOTEHOB, UX CBOMCTBA.

Kpatkue cBenenus o xnope, 6pome, ¢prope u #one. IlpuMeHeHue raJoreHoB U UX COCTUHEHHH B
HapOJHOM XO3sIHCTBeE.

Cepa.

CrpoeHue aroma, ajIOTPOIHsL, CBOMCTBA U MpUMEeHEeHHe pomoOuueckoil cepol. Oxcuabl cepol (IV) u
(VI), ux momyuenue, cBoiictBa W mpuMeHeHue. CepHasi KHCIOTa M €€ COJIM, MX NPHMEHEHHE B
HapoJHOM xo3s1iicTBe. [I[pou3BOICTBO CEPHOM KUCIOTHI.

A3or.

CrpoeHue aTomMa U MOJIEKYJIbI, CBOWCTBA MPOCTOrO BellecTBa. AMMUAK, CTPOEHHUE, CBOMICTBA,
noJiydeHue u npuMmenenue. Coiiu aMMOHHS, UX cBokcTBa U npuMenenue. Oxcunet azota (1) u (IV).
A30THas KUCJIOTa, € CBOMCTBa M MpUMeHeHue. HUTpaTel U HUTPUTHI, TpoOieMa UX COACPKAHHS B

CeNTbCKOXO03SHCTBEHHOM MPOAYKIIMH. A30THBIE YI0OpEHHUS.



Dochop.

Ctpoenwne aToma, aJuIOTpOIIUs, CBOMCTBA 6enoro u kpacHoro ¢ocdopa, nx npumeHenne. OCHOBHbIE
coeaunenus: okcua pochopa (V) u oprodochopnas kuciora, pocdarsl. PochopHbie ya0OpeHHS.
Yraepon.

CrpoeHue aTroma, aJuTOTPOTHs, CBOMCTBAa Motupukanuii, mpumenernue. Okcuasl yriepoaa (1) u (IV),
UX CBOICTBa M npuMeHeHue. KapOoHaTbl: KaabLUT, coja, NOTAll, UX 3HAYEHUE B MPUPOJAE U KU3HU
YeJl0BeKa.

Kpemnuuii.

CrpoeHue aroma, KpUCTAJUIMUECKUN KpPEMHHUH, ero cBoiictBa U npuMeHeHue. Okcupn kpemuus (IV),
€ro MpHUPOHBIE pa3HOBUIHOCTH. CHIIMKAThL. 3HAu€HHWE COCJMHEHWN KPEMHHS B JKUBOW M HEXHBOM
npupojie. [IoHsATHe 0 CHIIMKAaTHOW MPOMBIILIIIEHHOCTH.

JdemoHcTpaumnu.

OO0pa3ipl rajJoreHoB — MPOCTHIX BeleCTB. B3anmoielicTBIE rajloreHOB ¢ HATPUEM, C aTIOMUHHUEM.
BriTecHenne xmopom OpoMa miM MoJa W3 PaCTBOPOB WX CoJieid. BzauMoaecTBre cepbl ¢ MeTalIaMu,
BOJIOPOJIOM M KHCIOpOAOM. BzaumopelcTBHe KOHLEHTPUPOBAHHOM a30THOM KHCJIOTHI C MEJbIO.
[Tornomienue yriem pacTBOPEHHBIX BEIECTB WM ra30B. BoccTaHOBIEHHE MEIU U3 €€ OKCUAA YIIIEM.
OO0pa3ipl  TPUPOAHBIX COENMHEHHMHA XJIopa, cepbl, docdopa, yriepoma, KpemHus. OOpasiisl
BOXHEHUINIUX JUIsI HAPOJHOTO XO3SMCTBa Cylb(aToB, HUTpPATOB, KapOOHATOB, (ocdaToB. OOpa3IsI
CTEKJIa, KepaMUKH, LIEMEHTA.

JlaGopaTopHble ONBITHI.

20. Ilonyuenue u pacrnozHaBanue Bojopona. 21. MccnegoBanue NOBEpXHOCTHOIO HATSKEHUS BOJBI.
22.PacTBOpeHHE TIepMaHraHaTa Kajlus WIM MEIHOro Kymopoca B Bozae. 23. ['maparanus
06e3BokenHoro cyibdara meau (11). 24. U3rotoBiieHre THIICOBOIO OTIICYATKA.

25. O3HaKOMJICHHE C KOJUIEKITUEH OBITOBBIX (PriIbTpoB. 26. O3HAKOMIIEHHE C COCTABOM MUHEPAIbHON
BOJbL. 27. KauecTBeHHas peakiius Ha rajoreHuA-uoHbl. 28. [lonyueHnue u pacrno3HaBaHuE KUCIOPOIA.
29. T'openue cepsl Ha Bo3nyxe U B kucinopoze. 30.CBoiicTBa paz0aBieHHON CepHOM KUCIOTHL 31.
N3yuenue cpoiicTB ammuaka. 32. Pacrno3naBanue coisielt ammoHus. 33. CBoiicTBa pa30aBiIeHHOM
a30THOM KHCIOTHL. 34. B3aummojeiicTBHE KOHIEHTPUPOBAHHOM a30THOW KHCIOTHI C Menpio. 35.
I'openne docdopa Ha Bozayxe u B kucinopoje. 36. PacnoznaBanue docdaros. 37. 'openue yris B
kucinopoze. 38. IlosyyeHue yroabHON KUCIOTHI M U3yueHHe ee cBoicTB. 39. Ilepexon kapOboHATOB B
TUAPOKApOOHATHI.

40. Paznoxenue ruapokapbonara Hatpus. 41. IlomydeHune KpeMHEBOW KHUCIOTHI M H3y4eHHE ee

CBOMCTB.

IIpenmeTHble pe3yabTaThl 00y4eHHs



Yyamuiics J0J1KeH ymemp:

WCIIOJIb30BaTh TMPHU XapaKTEPUCTUKE METAJUIOB W UX COCAMHEHUN TMOHSTHUS: «HEMETaJUIb»,
«TaJOTE€HBI», «AJJIOTPOIHBIE BUJIOM3MEHEHUS», «OKECTKOCTb BOJbBI», «BPEMEHHAs! KECTKOCTh BObD»,
«TOCTOSIHHAS KECTKOCTDh BOJBI», «00IIast )KECTKOCTh BOJIBIY;

JaBaTh XapaKTEPUCTUKY XUMUYECKHUX HJIEMEHTOB-HEMETAUIOB (BOJOPOJA, TajJOT€HOB, KUCIOPOJa,
cepbl, azora, (ocdopa, yriepona, KpeMHHs) N0 HX TNoJokeHuio B [lepuomuveckoil cucreme
xumudeckux aemeHToB J1. Y. MenzeneeBa (XuMUueCcKkuii 3HaK, OPSIKOBBIM HOMEp, IEPHUO/I, TPYIIIa,
MOATpyIa, OTHOCUTEIbHAST aTOMHAas Macca, CTpOEHHE aroma (3apsj sapa, YUCIO MPOTOHOB U
HEUTPOHOB B fAJIpe, 00III€e YUCIIO IIEKTPOHOB, pacipeiesieHne JIEKTPOHOB 10 JIEKTPOHHBIM CIIOSIM),
MPOCTOE BEIIECTBO, (popMysia, Ha3BaHKWE U TUIT BHICIIETO OKCHJA M THAPOKCHIA, GopMylia U XapakTep
JIETYy4ero BOJAOPOJIHOTO COCTUHEHNS);

Ha3bIBaTh COCIMHECHUS HEMETAJUIOB M COCTABIISATh UX (DOPMYJIBI 10 Ha3BAHUIO;

XapaKTepHU30BaTh CTPOCHUE, 00mMMe (PU3NUECKHE W XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-
HEMETAJUIOB;

OOBSCHATh 3aBUCUMOCTh CBOWCTB (WM TIPEICKAa3bIBaTh CBOWCTBA) XHUMHUYECKHX JJIEMEHTOB-
HEMETaIJIOB (paJuyc, HEMETAUTMUYECKUE CBOMCTBA 3JIEMEHTOB, OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE
CBOJICTBA 3JI€MEHTOB) U 00pa3yeMbIX UMH COCIUHEHUN (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX
OKCHJIOB M THJIPOKCUJIOB, JIETYYUX BOJOPOAHBIX COCAMHEHUM, OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIE
CBOMCTBA) OT moJiokeHus B [leproandeckoit cucteme xummaeckux sinementoB [1. 1. Menneneena;
OTHCHIBATh OOIIME XMMUYECKHE CBOMCTBA HEMETAUIOB C IOMOIIbIO €CTECTBEHHOTO (PYCCKOTO MU
POJIHOTO) SI3bIKA U SI3bIKA XUMUMU;

COCTaBJIATh MOJIEKYJISIDHBIE YpaBHEHUs pEaKIUi, XapaKTepU3yIOIINX XUMHUUYECKHE CBOWCTBA
HEMETAJUIOB M HX COEJUHEHUN, a TaKXKe DJJIEKTPOHHBbIE YPAaBHEHMS MPOLECCOB OKUCICHUS-
BOCCTAHOBJICHUS;

YpaBHEHUS 3JEKTPOJUTHUECKOM IUCCOLUMALMU; MOJIEKYISIPHBIE, MOJHBIE U COKPAILEHHbIE HOHHbBIC
YpaBHEHUS PEaKLUUN C y4aCTHEM BJIEKTPOJIUTOB;

YCTaHABJIMBATh IMPUYMHHO-CIICJCTBEHHBIE CBSI3U MEXAY CTPOCHHMEM AaToOMa, XUMHUYECKOM CBS3bIO,
TUTIOM KPHUCTAJUTMUECKON PpEHIeTKH HEMETAaJUIOB M WX COCAMHEHUH, MX OOmUMHU (U3HYECKUMU U
XUMUYECKUMHU CBONCTBAMU;

OTIHMCHIBATh XUMHUUYECKUE CBOMCTBA BOJOPO/Ia, TaJIOre€HOB, KUCIOPOaa, CEphI, a3oTa, dhocdopa, rpadura,
anMasa, KpeMHHUSI M UX COCIMHEHUH C MOMOIIbI0 €CTECTBEHHOTO (PYCCKOTO WM POJHOTO) SI3bIKA U
SI3bIKa XUMUU;

OTIMCHIBATh CIIOCOOBI YCTPaHEHUS KECTKOCTH BOJIBI M BBIMIOJIHITH COOTBETCTBYIONIUN UM XUMUUYECKUN

OKCIICPUMCHT,



BBITIOJIHATH, HAOIFOIaTh U OMMCHIBATH XUMUYECKHIA SKCIIEPUMEHT I10 Paclo3HABAaHUIO HOHOB BOJIOPO/IA
¥ aMMOHHS, CyIb(aT-, KapOoHAT-, CHIIMKAT-, pocdar-, Xaopua-, OpoMuI-, MO U/I-MOHOB;
AKCIIEPUMEHTAIILHO UCCIIE0BAaTh CBOMCTBA METAJUIOB M UX COCIMHEHUH, pelliaTh 3KCIEpPUMEHTAIbHbBIC
3amauu 1o teme «Hemeramiby;

OTUCHIBATh XUMUUYECKUM SKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) SI3bIKA U
SI3BIKA XUMUH;

MIPOBOJUTH PACUETHI TI0 XUMUYCCKUM (POPMYIIaM U YPaBHEHHSAM pPEaKIUi, MPOTEKAIINUX C YIaCTHEM
HEMETAJUIOB U UX COCIMHEHUM.

MeTanpeaMeTHblie pe3yabTaThbl 00y4eHHu sl

Yyamuiics 0J1KeH ymemp:

OpraHM30BBIBATH YUeOHOE B3aUMOJICHCTBUE B rpymne (pacrnpeaesnsTh poJid, I0rOBapUBaThCs APYr C
JIPYTOM U T. 11.);

MpeABUACTH (IPOTHO3UPOBATH) MOCIIEICTBHS KOJUIEKTUBHBIX PEIICHUI;

MMOHUMATh MTPUINHBI CBOETO HEYCIeXa U HaXOIUTh CIOCOOBI BBIX0/1a U3 3TOM CUTYAIlUH;

B JIMAJIOTE C YUUTEJIEM YUUTHCS BbIPAOAThIBATh KPUTEPUU OLICHKH M OTIPENIEIISTh CTETICHD YCIEITHOCTH
BBITIOJIHEHUS] CBOEH pabOThl M pabOTHI BCEX, UCXOJ U3 MMEIOIIMUXCS KPUTEPUEB, COBEPLUICHCTBOBATD
KPUTEPUHU OLICHKH U I0JIb30BAThCA UMU B XOJ€ OLICHKH M CAaMOOIICHKHU;

OTCTauBaTh CBOIO TOUKY 3PEHHUSI, ApTyMEHTUPYS €€;

MOATBEPKIaTh apryMEHThI (haKTaMu;

KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHHIO;

CIIyILIaTh JPYTHUX, MbITAThCS MPUHUMATh IPYT'YI0 TOUYKY 3pEHHS, ObITh TOTOBBIM U3MEHHUTH CBOIO TOUKY
3peHusi;

COCTaBIIATh pedepat 1o ornpeaeaeHHoN hopme;

OCYILIECTBIISITH KOCBEHHOE Pa3/IeIUTENbHOE JOKA3aTeIbCTBO.

Tema 4. llpakTuxkym 2. CBoiicTBa coequnenuii HemeTaL10s (3 u)!

1. Pemenue oskcrnepuMeHTaNIbHBIX 3amady 1o Tteme «lloarpynmma ramoreHoB». 2. Pemenue
SKCIEpPUMEHTaNIbHBIX 3a1ad no Teme«lloarpymma kucmopoma». 3. PemieHue SKCIepUMEHTAIbHBIX
3amau o teme «lloarpymnma azortay. 4. Pemienue skcrnepuMeHTaNbHBIX 3afad no teme «lloarpymmna
yraepoaay. 5. [lonyuenue, coOupanue u pacro3HaBaHUE Ta30B.

IIpenmeTHbIe pe3yabTaThl 00yYeHH s

Yyamuiics 10JIKeH ymems.

oOpatarecs ¢ J1abopaTOpHBIM O0OpPYTOBAHUEM M HArpeBaTeIbHBIMU MPUOOpPAMH B COOTBETCTBUU C
MpaBUJIAMH TEXHUKH 0€30MacHOCTH;

Ha6J'IIO,Z[aTB 3a CBOMCTBaMHU HEMETAIJIOB U UX COSAUHECHUN U SABJICHUSAMMU, IPOUCXOAINIUMHA C HUMU;



ONMCHIBATh XUMUYECKUM IKCIIEPUMEHT C IIOMOILBbIO ECTECTBEHHOI'O (PYCCKOI'0 WIJIM POAHOIO) sI3bIKA U
SI3bIKA XUMUU;

JIeNIaTh BBIBOJIBI IO PE3YIbTaTaM IPOBEAECHHOIO IKCIIEPUMEHTA.

MeranpeamMeTHble pe3yJIbTaThl 00y4eHUs

Yyamuiics 10JI2KeH yMemy:

ONpPEENATh, UCXOJI U3 yueOHOM 3a/1auu, HEOOXOIMMOCTh UCIOIb30BaHUs HAOIIOACHUS WU
9KCIEPUMEHTA.

Tema 3. Metamnsl (14 )

[Tonoxxenne MmeramnoB B Ilepmogudeckoil cucreme xumuyeckux sineMeHToB JI. M. MeHnneneesa.
Merannnueckas KpUCTaJUIMUECKas pelieTka M MeTalyIMdyeckas Xumudeckas cBsa3b.  OOmume
¢uznueckue cBoiictBa MetauioB. CIijiaBbl, UX CBOMCTBA M 3HAaUEHHE. XMMUYECKHE CBONCTBA METAIIJIOB
KaK BOCCTAHOBHTEIICH, a TAK)KE B CBETE WX TOJIOKEHHUS B DJIEKTPOXMUMHYECKOM PSIy HANPSHKCHHUI
MeTtauioB. Koppo3ust MeTaiioB u criocoObl 0opb0bI ¢ Hell. MeTtamibl B ipupoje. O0mue crnocoosl ux
MOJTy4EHUSI.

OO0masi xapakTepUCTHKAa IIeJOYHBIX MeTa/LIoB. Mertamisl B mnpupoge. OOmme cnocodbl HX
nosiydenusi. CtpoeHue aroMoB. [I{enounbie MmeTamibl — NpocThie BelecTBa. BaxkHeme coeguHeHnst
IIETOYHBIX METAJJIOB — OKCHJIBI, TUAPOKCHUJIBI M COJU (XJIOPUIbI, KapOOHATHI, CYJIb(aThl, HUTPATHI),
WX CBOMCTBA M MPUMEHEHHUE B HAPOTHOM X03stiicTBe. Kanmuiineie ynoOpeHus.

OO0masi xapakTepuCTHKA 3J1eMEeHTOB IJ1aBHO# noarpynnsl || rpynmsl.

Crpoenue aroMoB. llleno4HO3eMeNbHBIE METAIIBI — IPOCTHIE BEUIECTBA. BaxkHelmme coequHeHus
IIEJIOYHO3EMETIbHBIX METAJIOB — OKCHUbI, THIPOKCHIBI M COJM (XJIOpUIbl, KapOOHATHI, HUTPATHI,
cynbdatsl, pocdarsl), HX CBOHCTBA U MPUMEHEHUE B HAPOIHOM XO3SHCTBE.

AJIIOMUHH.

Crpoenue atoma, pu3nyeckre U XMMHUYECKHUE CBOWCTBA MPOCTOro BeuiecTBa. CoenHEHUs aTlOMUHUS
— OKCHJ U THAPOKCU, UX aM(pOTepHbIi Xapakrep. Baxueiimue conu amomunus. [Ipumenenue
QTIOMHUHHUS M €T0 COSIUHEHUH.

Keaeso.

Crpoenue aToMa, pU3HUECKUE U XUMUUECKUE CBOICTBA IIPOCTOro BemecTna. 'eneTudeckue psaansl Fet?
u Fe*3,

Baxueiimne conu xene3a. 3HaUCHHUE Kelle3a U €ro COCIUHEHUN I MPUPOJbl U HAPOJIHOTO
XO034MCTBA.

JdeMoHcTpanum.

OO0pa3ibl METOYHBIX U IIEeT0YHO3eMEeNbHBIX MeTalioB. O0pasibl craBoB. B3aumoelicTBue HaTpus,
JUTUA W KaldblUs ¢ BOAOW. B3aummonelicTBUe HaTpusi U MarHusi ¢ KUcCiopojaoM. BzaumonelictBue

MeTaJUIoB ¢ HeMeTauiamu. [losydenne rumpokcunos xxenesa (1) u (11).



JlabopaTopHble ONbITHI.

12. B3zaumoeiicTBuEe pacTBOPOB KUCIOT | coJieil ¢ MeTayutaMu. 13, O3HaKOMIICHHE C pyZlaMU XKele3a.
14. OxpammBaHue IUIAMEHU COJISIMHM LIEJIOYHBIX METauIoB. 15. B3aumopeilicTBue KanbLusl ¢ BOAOM.
16.ITonyyeHue TUAPOKCHUIA KAJIBIIUS U UCCIIEOBAaHUE €T0 CBOMCTB.

17. TlonyueHne THAPOKCHIA ATIIOMUHUS M MCCIEeI0OBaHNE ero cBoicTB. 18. B3anmoneiicTBue xenesa ¢
cosstHoi kucnotoi. 19. Tonyuyenue rumpokcunos sxenesa (II) u (111) u u3ydeHue ux cBoicTs.
IIpenmeTrHble pe3yabTaThbl 00y4eHUs

Yyamuiics 10J1KeH ymemp:

UCIOJIb30BATh MPH XapaKTEPUCTHKE METAJIOB M HMX COCIMHEHUN TMOHATUA: «METAJUIBD), «pPS
AKTUBHOCTH METAJJIOBY, «ILEJIOYHBbIE METAIIb», «IIEIOYHO3EMEIbHbIE METAJUIb), HCIOIb30BaTh UX
IpU XapaKTePUCTUKE METa/UIOB; JaBaThb XapaKTEPUCTHKY XMMHUYECKHUX 3JEMEHTOB-METaIOB
(1I€TTOYHBIX METAJIOB, MarHus, KaJjblHs, aFOMUHUS, JKeJie3a) 10 UX MoJokeHuto B [lepuonnyeckoit
cucteMe XuMudeckux ameMenToB J[. V. MenpeneeBa (XuMU4eCKHii 3HaAK, MMOPSIKOBBIN HOMED, TIEPHOI,
rpymmna, NoArpymnmna, OTHOCUTENbHAs aTOMHasl Macca, CTpOeHUe aToMa (3apsj siipa, YUcjao MPOTOHOB U
HEHUTPOHOB B siJ[pe, 00Illee YNCII0 AIEKTPOHOB, paclpeaeseHUe EKTPOHOB M0 3JIEKTPOHHBIM CIIOSIM),
IIPOCTOE BELIECTBO, (POpMyJIa, Ha3BaHHUE U TUII BBICILIEIO OKCHJA U THIPOKCHIA);

Ha3bIBaTh COEMHEHUS METAJUIOB M COCTABJIATh UX (POPMYJIBI 110 Ha3BaHUIO;

XapakTepu30BaTh CTpOeHHE, oOmMe (u3nYeckue M XUMHYECKHE CBOMCTBA IPOCTBIX BELIECTB-
METaJlJIOB;

OOBSICHATH 3aBUCUMOCTb CBOMCTB (MJIM IPEJCKa3bIBATh CBOWCTBA) XMMHMUYECKHX 3JIEMEHTOB-METAIUIOB
(paguyc, MeTaUIMYECKHE CBOMCTBAa 3JIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBONCTBA
3JIEMEHTOB) U 00pa3yeMbIX UMHU COEAMHEHHH (KMCIOTHO-OCHOBHBIE CBOICTBA BBICIIUX OKCHIOB U
THJIPOKCUIOB, OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT moJoxeHus B Ileproanueckoit
cucreMe xumudeckux sneMenToB J[. . Menpaeneena;

ONUCBHIBATH OOIIME XMMHMYECKHE CBONCTBA METAIJIOB C IOMOIIbIO E€CTECTBEHHOTO (PYCCKOTO WU
POJIHOTO) SI3bIKA U SI3bIKA XUMHUU;

COCTaBJIATh MOJIEKYJISIPHBIE YPABHEHHUS PEAKLU, XapaKTEPU3YIOIUX XUMUYECKUE CBOICTBA METAJIIOB
U UX COEIMHEHUH, a TAK)KE NIEKTPOHHBIE YPAaBHEHHUS ITPOLIECCOB OKUCICHUSA-BOCCTAHOBIICHHUS],
YPaBHEHUS dJIEKTPOIUTHUECKON AUCCOLMALIMM; MOJIEKYJIIPHBIE, IIOJHBIE W COKPAIlCHHBIE HOHHBIE
YPaBHEHUS PEAKIUI C yIaCTUEM IEKTPOJIUTOB;

YCTaHABIMBAaTh IPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXIy CTPOCHHEM aTOMa, XMUMHMUYECKOM CBS3BIO,
TUNOM KPHUCTAJUIMYECKON pEIIeTKH METaJUIOB M MX COEAMHEHWH, MX oOmuMH (usndeckumMu u
XMUMHUYECKUMHU CBOHCTBAMU;

ONMCHIBATh XUMHUUYECKUE CBOMCTBA IIEJIOYHBIX U IIEIOYHO3EMENIBHBIX METAJIOB, a TAK)KE aTlOMUHUSA U

JKese3a U MX COSIMHEHUM C IIOMOIIbI0 €CTECTBEHHOTO (py'CCKOFO HnIn pOIIHOI‘O) SA3bIKa U A3bIKa XUMUWH,



BBITNOJIHATh, HAOMIONATh M ONMUCHIBATH XUMHUYECKUH SKCHEPUMEHT IO PACHO3HABAHUIO BaKHEHIINX
KaTHOHOB METAJJIOB, THIPOKCUA-HUOHOB;

JKCIIEPUMEHTAIIBHO UCCIIE0BAaTh CBOMCTBA METAJUIOB U UX COCAMHEHUH, PEIaTh SKCIIEPUMEHTAJIbHbBIC
3a1a4y 110 TeMe «MeTtamibhy;

ONMCHIBATh XUMUYECKHUH IKCIIEPUMEHT C TIOMOILBIO €CTECTBEHHOTO (PYCCKOI'0 MJIM POJHOTO) S3bIKA U
SI3bIKa XUMUU;

MIPOBOJIUTH PACUYETHI IO XUMHUUECKUM (POpMyJaM M ypaBHEHHSIM PEAKIHU, MPOTEKAOIIUX C YIaCTHEM

METAJUIOB U X COEINHEHUN.

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHu st

Yyamuiics 0J1KeH ymemp:

paboTaTh MO COCTABJIEHHOMY IUIaHY, UCIIOJb3YsI HapsAay C OCHOBHBIMU U JIOMOJIHUTENbHBIE CPEACTBa
(cipaBOYHYIO TUTEPATYPY, ClIOXKHBIE TPUOOPHI, cpeactBa MKT); ¢ moMomipio yuaurtesnss oTOupath Jist
pemeHuss y4eOHBIX 3aJad HEOOXOIMMBIEC CIIOBApH, SHITUKIONEANH, CIPABOYHUKH, JJICKTPOHHBIE
JTUCKU;

COMOCTaBJIATh M OTOMpaTh HHGOPMALMIO, MOJYYEHHYIO M3 PAa3IMYHBIX HCTOYHUKOB (CIOBApH,
SHIMKJIONEINH, CTIPAaBOYHUKH, JIEKTPOHHBIE IUCKH, ceTh IHTEepHEeT);

npeacTaBiIsaTh HH(opManMio B BUAE TaOdHI, CXEM, OIMNOPHOTO KOHCIEKTa, B TOM 4YHUCIE C
npumeHenuem cpeacts UKT;

0(pOpMIISITH CBOU MBICIIM B YCTHOW M MUCBMEHHOM peYM C Y4ETOM CBOMX YUEOHBIX M >KM3HEHHBIX
pEYEBBIX CUTYyallMid, B TOM yucie ¢ npuMeHenuem cpeacts UKT;

COCTaBIISATh PELIEH3UIO HA TEKCT;

OCYILIECTBIISTH AOKA3aTeNbCTBO OT MPOTUBHOTO.

Tema 2. IlpakTuxym 1. CBoiicTBa MeTaJLLIOB M HX coeiMHeHuii (2 4)?

1. OcymectBrneHue IEMOYKH XUMUYECKUX MpeBpamieHuil. 2. [lomyueHne u cBOWCTBA COEAMHEHUN
MeTaiioB. 3. PelmieHue sKCepuMEHTANBHBIX 3a7ad Ha pacro3HaBaHUE W MOJY4YCHHE COECAUHEHUN
METaJJIOB.

IIpenmeTHbie pe3yabTaThl 00yUYeHH S

VYyamuiics 10JIZKeH ymems:

oOpatarecs ¢ J1abopaTOpHBIM O0OpPYTOBAaHUEM M HArpeBaTeIbHBIMU MPUOOpPAMH B COOTBETCTBUU C
MpaBUJIAMH TEXHUKH 0€30TMacHOCTH;

HaOM0aTh 332 CBOMCTBAMH METAJNIOB M UX COCMHEHUN U SBICHUSIMH, IPOUCXOSIIUMHU C HUMU;
ONUCHIBATh XUMUUYECKHUM SKCIIEPUMEHT € MOMOIIbIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U
SI3bIKA XUMUU;

ACJIaTh BbIBOJLI 110 pE3yJIbTaTaM IMPOBCACHHOTO SKCIICPUMCHTA.



MeranpeamMeTHbie pe3yJbTaThl 00y4eHus

VYyamuiics 10JI5KeH ymemp:

OTIpeNeNATh, UCXOMAA U3 yueOHOI 3a1a4un, He0OX0AMMOCTh NCIIOIb30BAHUS HAOIIOICHUS UITH
JKCIEPUMEHTA.

Tema 5. O6001eHHe 3HAHMI 110 XUMHH 32 KypPC OCHOBHOI1 11Ko0Jb1. Ilonroroska

K rocyiapcrseHHoi nroropoii arrecramuu ('HA) (10 v)

[lepnognueckuit 3akoH u Ilepmonmueckass cucremMa xumudeckux viemeHToB Jl. WM. Menneneesa.
Ou3nyecKuil CMBICI NOPSAIKOBOTO HOMEpA 3JIEMEHTa, HOMEPOB MEpUO/ia U IPYMIbl. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB AJIEMEHTOB M MX COECIMHEHHWH B NEpUOJax U rpynnax B CBETE MPEACTaBICHUI O
CTPOEHUH aTOMOB JJIEMEHTOB.

3HaueHue MepruoJUYEeCcKOro 3akoHa. Bubpl XUMUYECKHX CBSI3€M M THUIbI KPUCTAIIMYECKUX PEIIETOK.
B3aumocss3b cTpoeHus U cBOICTB BemiecTB. Kiaccudukamnuss XMMHUECKUX peakuil 1Mo pa3inuyHbIM
MpU3HaKaM (YHUCIIO U COCTaB pearupyroux 1 o0pa3yomuxcs BEIeCTB; HaTuuue

rpaHulbl pasfena (as; TernaoBoi 3GGeKT; U3MEHEHNEe CTENeHeW OKUCIeHHsI aTOMOB; MCIIOJIb30BaHKE
KaTajau3aTopa; HampaBiieHue npoTekaHus). CKOpOCTh XMMHUECKUX PeakUMid U (QaKTOphl, BIUSIOLIIE
Ha Hee. OOpaTUMOCTh XUMHUECKUX PEAKIUI U CIIOCOOBI CMEIIEHUS XUMUUYECKOTO PABHOBECHS.
IIpocTsle u cioXkHBIE BelecTBa. MeTalluibl U HeMeTalulbl. [ 'eHeTHuueckue pspl MeTaia, HeMeTaula |
nepexoAHoro Meramiaa. OKCHUABIM TMAPOKCHIBI (OCHOBAHUS, KHCIOTBL, aM(pOTEpHbIE THAPOKCH]bI),
comu. Mx cocraB, kmaccudukanus W oOmMEe XHMMHUYECKHE CBOMCTBA B CBETE TEOPHUH

ANEKTPOJIUTUUECKON AUCCOIHAIIHH.

JIMYHOCTHBIE Pe3yJbTAThI 00yUYeHUsI

VYyamuncs noJKeH:

3HaMb U HNOHUMAMb. OCHOBHBIC HCTOPUYECKHE COOBITHS, CBS3aHHBIE C pPa3BUTHEM XHUMHH U
oOmiecTBa; OOCTHKEHUS B OOJNACTH XUMHUHM U KYyIbTYpHbIE Tpaaulud (B YacCTHOCTH, HAy4dHBIE
TpPaJUIIMU) CBOEH CTpaHbI; OOIIEMHPOBBIC JOCTHIKEHHUS B 00JIACTU XHMHH; OCHOBHBIC NMPUHIIUIBI H
MpaBUjia OTHOIICHHUS K TPHUPOJE; OCHOBBI 3JIOPOBOrO 00Opasza JKU3HM U 3JI0pPOBbECcOEPETaroIInX
TEXHOJIOTUH;

MpaBUJia MOBEJACHUS B UPE3BbIYAIHBIX CUTYAILMSIX, CB3aHHBIX C BO3JCHCTBUEM pa3JIMYHBIX BELIECTB;
OCHOBHBIE TMpaBa M 00SI3aHHOCTH TPakJaHWHA (B TOM YHCJIE YYaIeTrocs), CBsI3aHHBIC C JIMYHOCTHBIM,
podecCHOHANBHBIM U KU3HEHHBIM CaMOOIIPE/ICTICHUEM;

COIMANIFHYIO 3HAYUMOCTD U COJIepKaHUE MPoQeccuii, CBI3aHHBIX C XUMHUEHH;

UCNBLIMBIEAMb. YYBCTBO TOPJOCTH 32 POCCHUUCKYIO XMMUYECKYIO HAYKy U YBa)X€HHUE K HCTOPUHU €€
pPa3BHUTHS;, YBOKEHUE WM TPHUHITHE IOCTHKCHUNM XUMUU B MHUpE; JIIOOOBH K MPUPOJE; YBaXKEHHE K

OKpYyKaromum (y‘-IaH_[I/IMCH, YUYUTCIIAM, POOUTCIIAM U I[p) — YMCTH CJIyHIaThb W CJBIMIATh MapTHEPA,



MPU3HABATH MPABO KAXKIOTO Ha COOCTBEHHOE MHEHHUE, MPUHUMATh PEUICHUS C YYEeTOM MO3MIHUI BCexX
YYaCTHHUKOB; YyBCTBO IPEKPACHOIO U 3CTETUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BELIECTB
U MX TPEBPALICHAN; CAMOYBaKCHHE 1 SMOLIMOHATIBHO-TIOJI0KHUTEIBHOE OTHOIICHHE K cele;
npu3Haeamyp: EHHOCTH 3/10POBbs (CBOETO U JPYTUX JIOJEH); HEOOXOIUMOCTh CaMOBBIpayKEHUS,
caMopealn3aluy, COMAIBHOTO TPU3HAHMS;

0CO3Hageamsv: TOTOBHOCTh (WJIM HETOTOBHOCTb) K CaMOCTOSTEIbHBIM IOCTYNIKAM M JIEHCTBUSM,
OTBETCTBEHHOCTb 3a MX pE3yJbTaTbl; FOTOBHOCTb (WJIM HETOTOBHOCTb) OTKPBITO BBIpaXaTb MU
OTCTauBaTh CBOIO MO3HUIMIO0 U KPUTUIHO OTHOCHTHCSA K CBOMM IIOCTYIIKAM;

nPOAGAAMB: SKOJIOTUUECKOE CO3HAHME; 100POKETATEIbHOCTh, JOBEPUE U BHUMATEIBHOCTD K JIIOISM,
TFOTOBHOCTh K COTPYJHHYECTBY M JpykOe, OKa3aHWIO TMOMOIIM TeM, KTO B HEW HYyKIaercs;
000OIIEHHBIH, YCTOMUMBBIN M W30UpaTelabHBIM MO3HABATENbHBIM HWHTEpEC, HWHUIMATUBY U
J0003HATENLHOCTh B M3YYEHUH MHpA BEIIECTB M PEaKIHil; IeJIeyCTPeMIEHHOCTh U HACTOMYHUBOCTH B
NOCTHKEHUH 1eJIed, TOTOBHOCTh K MPEOJOJCHUIO TPYAHOCTEH; YOEXIEHHOCTh B BO3MOXHOCTH
MO3HAHUS MPUPO/IbI, HEOOXOAMMOCTH Pa3yMHOTO MCIOJIb30BAHUS JTOCTHXKEHUN HAyKU M TEXHOJOTUH
JUTSl pa3BUTHSI 0OIIIECTBA;

yMemb: yCTaHABIUBATD CBS3b MEXAY LEIbI0 U3YYEHUS XUMUHU U TEM, JJIS YEro OHA OCYLLECTBIISCTCS
(MOTHBaMM); BBINOJIHATh KOPPUTHPYIOLIYIO CAMOOLICHKY, 3aKIF0YAIOLIYIOCS B KOHTPOJIE 3a IPOLECCOM
U3y4YeHHs] XUMUU M BHECEHUU HEOOXOJMMBIX KOPPEKTHBOB, COOTBETCTBYIOLIUX 3TalaM U CIocodam
U3Y4YEHHs Kypca XMMHH; BBINIOJHATH PETPOCIEKTHBHYIO CaMOOILICHKY, 3aKIIOYAIOIIYIOCS B OLCHKE
mmpouecca M pe3ysbTaTa U3ydeHHUsl Kypca XMMHUHU OCHOBHOM IIKOJIBI, ITOABEIECHUU UTOTOB HA OCHOBE
COOTHECCHMS LIeJIEH U PE3YyIbTATOB;

CTPOMTH XKHU3HEHHbIE U NMPO(eCCHOHANIbHBIE IIIAHBI C YI€TOM KOHKPETHBIX COLMAIbHO-MCTOPUYECKUX,
MOJIMTUYECKUX M SKOHOMUYECKUX YCIOBUI; 0CO3HaBaTh COOCTBEHHbIE IEHHOCTH U COOTBETCTBHE UX
IIPUHMMAEMbIM B JKM3HM PELICHMSIM; BECTH IUAJIOI HAa OCHOBE PABHOIPABHBIX OTHOLICHUHN U
B3aMMHOTO YBaXXEHMUS; BBIJCIATh HPABCTBEHHBINH aCHEKT MOBEAECHUS U COOTHOCUTH MOCTYIKHU (CBOM U
APYruX Jrojiei) U COOBITHS ¢ MPUHATHIMU 3TUYECKUMHU HOPMaMU; B MpE/eNax CBOMX BO3MOXKHOCTEH
IIPOTUBOAECUCTBOBATD JCUCTBUSM U BIUSHUAM, IPEACTABIAIOIUM YIpO3y )KU3HH, 3J0POBbIO U

0€30I1aCHOCTH JIMYHOCTH U 06IJ_IGCTBa.



OcHoBHbIe HaNIPaBJIeHUs] BOCIIUTATEIbHOM /1esiTeIbHOCTH (B
cooTBeTcTBMH ¢ PaGoueii mporpaMmMoii BOCIIUTaHNSA)

Ha3Banue TeMbl Kou-
BO
4acoB

Beenenue. O0mas 10

XapaKTEPUCTHKA

XUMHUYECKUX

3JIEMEHTOB U

XUMHUYECKUX PEAKIIUH.

[Tepuonnueckuii 3aKOH

Y TIepUOIYeCcKast

CUCTEMA XUMHUYECKUX

AJIEMEHTOB

JA.N.Menneneena

Hemeranms 28

Mertaibt 18

Oprannueckue 11

BEIlIECTBA

I[IaTpuoTHYECKOr0 BOCIIMTAHUSA

1) LIEHHOCTHOTO OTHOIIEHUS K  OTE€YECTBEHHOMY
KyJIbTYpPHOMY, HCTOPHUYECKOMY W HAaydHOMY HACIEAMIO,
NOHMMAHMSI  3HAUYEHUS  XUMMYECKOM HAyKu B  KU3HU
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIANETh JOCTOBEPHOM
uHpopMalue O TepeloBbIX JOCTHKEHUSIX M OTKPBITUAX
MHPOBOM M OTEYECTBEHHOW XHMHH, 3aWHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUSAX 00 yCTpoilcTBE MHUpa U 00IECTBA;

I'paxnanckoro BocnuTanus

2) mpexacTaBiIeHUS O COLMUAIBHBIX HOpPMax U IpaBUIIax
MEXJINYHOCTHBIX OTHOIIEHUN B KOJIIEKTHUBE, KOMMYHUKAaTUBHOMN
KOMIETEHTHOCTH B OOIIECTBEHHO  TIOJIE3HOM,  y4eOHO-
HCCIIEIOBATENIbCKOM,  TBOPUECKOM M JAPYrUX  BHAAX
NEeSITeIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM
NEeSITEeIbHOCTH TPH  BBITIOJIHEHUH Y4eOHBIX, IO3HABaTENIbHbIX
3a/1a4, BBIMOJIHEHUH XUMUYECKHX 3KCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX TPOEKTOB, CTPEMJIEHHUS K B3aUMOIOHMMAaHUIO U
B3aMMOTIOMOIIIA B TIPOIIECCE O3TON y4eOHOW NeATEeTbHOCTH;
TOTOBHOCTH OLICHMBAaTh CBOE IOBENECHUE W TIOCTYNKH CBOMX
TOBapHILEHd C IMO3UIUU HPABCTBEHHBIX M IPAaBOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEICTBUN IIOCTYIIKOB;

ILleHHOCTH HAY4YHOI'0 NTO3HAHHUSA

3) MHPOBO33PCHUECKHX TIPEACTABICHUA O BEIIECTBE U
XMMHMYECKOM  PEAKLUH, COOTBETCTBYIOIIMX COBPEMEHHOMY
YPOBHIO pPa3BUTHA HAayKM M COCTaBIAIOLIUX OCHOBY Ul
IIOHMMAHHMS CYIHOCTH HaY4YHOM KapTUHBI MUpPa; NPEACTABICHUI
00  OCHOBHBIX  3aKOHOMEPHOCTSIX  Pa3BUTUS  IPUPObI,
B3aMMOCBSI35X 4EJIOBEKA C MPUPOAHOM CpeNoi, O pOJIM XUMHUHU B
IIO3HAHUU ITUX 3aKOHOMEPHOCTE;

4) no3HaBaTeNIbHBIX MOTHBOB, HAIPaBJICHHBIX Ha IMOJyYEHHE
HOBBIX 3HAaHMM IO XUMHUHM, HEOOXOIUMBIX I OOBICHEHUs
HaOJII01aeMBbIX MTPOLIECCOB U SIBJICHUI;

5) mno3HaBaTeNbHOW, HWH(MOPMALMOHHOW W YUTATEIbCKOU
KYJIbTYpbI, B TOM YHCJI€ HaBBIKOB CAMOCTOSITENILHOW paboOTHI C
y4eOHBIMM TEKCTaMH, CHPAaBOYHOW JMTEPATypOH, JOCTYIHBIMU
TEXHUYECKUMH CPeICTBAMH UH(DOPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K OOy4YEeHHUIO M MO3HAHHIO, JI0003HATEIBHOCTH,
TOTOBHOCTH M CIIOCOOHOCTH K caMOOOpa30BaHUIO, MPOEKTHONW U
UCCIIEIOBATENIbCKOM  JIESITEIBbHOCTH, K OCO3HAaHHOMY BBIOOpY
HalpaBJIEHHOCTH U YPOBHs 00y4eHUs B JalibHEHIIeMm;

®opMUpPOBaHUS KYJIbTYPbI 310POBbS

7) oco3HaHMsI LIEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOLIEHMS
K CBOEMY 3/I0pOBbIO, YCTAHOBKHM Ha 3JI0OPOBBII 00pa3 >KU3HHU,
OCO3HAHHS MOCJEJICTBUI W HENPUSITUS BPEOHBIX IPUBBIYEK
(ynotpeGunenus AJIKOTOJI4, HapKOTHKOB, KypeHus),
HEOOXO/IMMOCTH  COOJIIOJICHHsT TpaBHJ  0E30MacHOCTH  IPH
oOpalieHny ¢ XMMUYECKMMHU BEIEeCTBaMH B OBITY U pealbHOMN
KU3HY;

Tpyaosoro BocnuraHus

8) mHTEpeca K MPaKTHYECKOMY M3YUeHUI0 mpodeccuil u Tpyaa




pa3IMYHOTO PoJa, YBAXEHUE K TPYAY M pe3yabTaTaM TPYIOBOU
NEATeNbHOCTH, B TOM YHCIE€ HA OCHOBE TNPUMEHEHUS
OpeIMETHBIX 3HAaHMKW 10 XUMHH, OCO3HAaHHOTO BBIOOpA
WUH/IMBUIYAJIbHOW TPAeKTOPHH TPOJOJDKCHUsT 00pa3oBaHUS C
y4€TOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XHMUH,
OOILIECTBEHHBIX HMHTEPECOB U NOTPEOHOCTEH;  yCHelmHOoMN
npoecCHOHATLHON EATETHPHOCTH U Pa3BUTHS HEOOXOIUMBIX
YMEHUH; TOTOBHOCTh aJalTHPOBATHCS B MPOPECCHOHATBLHON
cpene;

IKOJOTMYECKOro BOCUTAHUA

9) 9KOJIOTMUECKH IIeJIeCO00pa3HOT0 OTHOIIEHUS K MPHUPOJC
KaK MCTOYHHUKY XMU3HU Ha 3emiie, OCHOBE €€ CYyIIEeCTBOBaHUS,
NOHMMAaHMSI LIGHHOCTH 370POBOT0O U Oe30macHOro oopasa *u3HH,
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3MUECKOMY H
NICUXHYECKOMY 3JI0POBBIO, OCO3HAHUS IICHHOCTH COOIOJICHHS
npaBuil 6€30TaCHOTO TOBENIEHUS TIPH padOTe C BEIIECTBaAMU, a
TaKXKe B CUTYAIHSX, YTPOXKAIOIINX 3I0POBBIO U )KU3HH JIFOJIEH;

10) cnocoOHOCTH TNPUMEHSATh 3HAHUS, T[OJIydaeMble IIpU
W3YYEHUH XUMHH, JJIs pPElIeHHWs 3ajad, CBS3aHHBIX C
OKpYXKalolllel MPHUPOTHOW  CpPEeAOoil, TMOBBIILICHUS YpPOBHS
9KOJIOTUYECKON KYIBTYpBI, OCO3HAHHS TJIO0AILHOTO XapakTepa
9KOJIOTHYECKUX MpOoOJIeM M MyTed HX pELIeHUs MOCPeICTBOM
METOJIOB XUMUU;

11) 5K070rMYecKOro MBIIIEHUS, YMEHUS PYKOBOACTBOBATHCS
MM B T[O3HaBaTEJIbHOM, KOMMYHUKATUBHOW W COIHAIBHOU
MPaKTHKE.

Peszepn




Pa3znen 3. TemaTuueckoe INIAHUPOBaHHUE

n/n

Ne

Tema pa3nena u u ypoka

Beenenue. O0mas

xumuuyeckux 3jiemMenToB JI.U.MenaeneeBa. (10u4.)

1. XapakTepucTuKa XMMUYECKOTO AJIEMEHTA Ha OCHOBAHUU €r0 MOJI0XKEHUS B
[Iepunoauueckoii cucreme
J. . Menneneesa
2. CBoiicTBa OKCHUOB, KHCJIOT, OCHOBAHUM U COJICH B CBETE TEOPHUH IEKTPOJIUTUUECKON
JMCCOLIMAIIMU U OKUCIIEHUA-BOCCTAHOBIICHUS
3. AmpoTepHbIE OKCHUBI U THIPOKCUIBI
4. [Tepnognueckuit
3akoH U [lepunoanueckas cucrema
/1. 1. Menneneesa B CBETE yUEHHs O CTPOCHUM aTOMa
5. Xumuueckas
OpraHu3aIys )KMBOM U HEXUBOU IPUPOIBI
6. Knaccudukanus
XMUMHUYECKUX PEeaKUU MO pa3IMYHbIM OCHOBAHUSAM
7. [Tonsatue o ckopocTn
XUMHUYECKON peaKkuu
8. KaramuzaTtopsl
9. O0001IeHne 1 cucTreMaTh3als 3HaHuii 110 teMe «BBenenue»
10. KonTtposbHnas padoraNel

o reme «BBeneHue»

Tema 1. Hemeranani(284.)

11 OO6mras XxapakTepuCTUKAa HEMETAILIIOB
12 O01mre XuMAYECKUE CBOMCTBA
HEMETaJLJIOB.
Hemeramibsl B mpupo/ie U CIOCOOBI MX MOJTyYCHUS
13 Bomnopon
14 Bona
15 I"anorensl: o0m1as XapakTepUCTUKA
16 CoenuHeHns rajloreHoB
17 IIpakTnuyeckas padora Nel
Pemenne skcriepuMeHTaNbHBIX 3a7a4 10 Teme «lloarpyrma raioreHoB»
18 Kucnopon

XapaKTEPUCTUKA XUMHYECCKHUX 3JIEMECHTOB U XUMHUYECCKHUX peaKunifl. Hepnouuqecmd



19

Cepa, ee pusznueKre U XUMUIECKIE CBOKWCTBA

20 CoenuHeHus cepsl
21 CepHast KUCJIOTa Kak AJIEKTPOJIUT U €€ COJIH
22 Cepnas kucnora kak okucinutens. [lonmydenue u
PUMECHEHUE CEPHOUW KUCIIOTHI
23 IIpakTnueckas padora Ne2
Pemenue skcriepuMeHTANBHBIX 33134 10 TeMe «[loarpymnmna Kuciopoa»
24 A3OT 1 €ro CBOMCTBa
25 Ammuak u ero coeaqunerus. Coiau aMMOHUS
26 Oxkcupl a3oTa
27 A3OTHas KHCTIOTA KaK AJIEKTPOJIUT, €€ MPUMEHEHUE
28 A3OTHas KHCTIOTA KaK OKUCITUTENb, €€ TIOJTydeHne
29 dochop. Coemmuenns pocdopa. [TorsTre o pochopHBIX yI0OpEeHUIX
30 Yriepon
31 Oxkcunpl yriaeposa
32 VYronpHas KUCiIoTa U €€ COoH.
XKecTkocTb BOJbI U CTIOCOOBI €€ yCTpaHEeHUs
33 Kpemawnit
34 CoenuHeHust KpeMHUS
35 CunukaTHasi IPOMBIIINICHHOCTh
36 IIpakTuyeckasi padora Ne3
[Tonyuenue, coOupanue u pacrio3HaBaHHe I'a30B
37 0O0600mrenue o teme «Hemeramwien
38 KonTtposbHas padora Ne2 o teme «Hemeramabny
Tema 2. Meraibi(184.)
39 [Tonoxenue
3JIeMEeHTOB-MeTalsIoB B [leproanueckoii cucreme
J1. 1. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX
atomoB. Ouznueckue
cBOlcTBAa MeTa/IOB. CIUIaBBI
40 XUMHYECKUE CBOMCTBA METAJIIOB
41 Mertamnsl B mpupoje. Obuue
CIOCOOBI UX
MOJTyYEHUS
42 Penienne pacueTHbIX 33724 ¢ HOHATUEM MACCO8As 008 8b1X00d NPOOYKMA
43 IloHsTHE O KOPPO3UM METAJIIOB
44 [lenounble MeTaIBl: 00 XapaKTEPUCTHKA
45 CoeanHeHUs MIENOYHBIX METAIIOB
46 [IenoyHO3eMeNbHBIE METAIIBI: 0011ast XapaKTepUCTHKA
47 CoeanHeHHs NIeT0YHO3EMEbHBIX METaJIIOB
48 ANIOMUHUIN — IEPEXOIHBIN dIeMeHT. PU3nuecKre U XUMHUYECKHUe CBOICTBA aTFOMUHUSL.




[Tosydenune u npUMEHEHNE aTFOMUHHUS

49 CoeuHeHUs aTIOMUHUS —
OKCHJI U TUJPOKCHU]I, MX aM(POTEPHBII Xapakrep.

50 IIpakTnueckas padora Ne4
Ocy1iecTBIICHHE LIETIOYKH XUMUYECKUX MPEBpaICHUN

o1 XKenezo —anement VIIrpynnsl nobounoit noarpynmnel. ®u3ndyeckue U XMuMUYECKUE
cBoOMCTBA *kene3a. HaxoxieHue B mpupo/ie.

52 Coenunenwus xenesa +2,+3 X KaueCTBEHHOE onpeaenenue. ['enetnyeckue psaapl Fe ™
u Fe *3.

53 IpakTuyeckas padora Ne5
[Tosrydenue u CBOMCTBA COETMHEHUI METAIIJIOB

o4 IIpakTnueckas padora Ne6
Pemienne skcrieprMeHTANIBHBIX 3a/1a4 Ha pacliO3HaBaHUE U MOJTYyYCHHE COCTMHEHUM
METaJJIOB

55 O060061enne 3HaHu 10 Teme «MeTasuib»

56 KountpoabHnas padora Ne3

no teme «MeTayibl»

Tema 3: OpranvyecKue BelecTsa

58 [TepBoHaYaNBHBIE CBEICHUS O CTPOSHUU OPTraHUYECKUX BEIIECTB.
59 VYrpouieHHas Ki1acCHPUKAIHS OPraHHIECKUX COCTUHECHHUI.
60 [IpenenbubIe yriaeBomopoasl. MeTaH, 3TaH.
61 HenpenenbHabie yriaeBoa0poIbl.
OTUIIEH.
62 [Tomumepsr
63 [IpousBoHbIe yriieBoaopo0B. CIIUPTHI.
64 Kap6onogsie kuciotel. Ciioxubie 3pupsl. Kupbl
65 VYriaeBoasl
66 AMMHOKHUCIOTHI. benku
67 KonTtponbHaas padota Ne4 o Teme: «OpraHnyeckass XUMUsD».
68 O06o01eHre 3HaHKUH, MMOJTYyYEHHBIX B 9 KJI.
69-70 pe3epB
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