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Pabouas mporpamma yuebHoro npenmera «Xumus» (9 kitacc) cocraBiieHa Ha OCHOBE:
— Xwumus. [Ipumepnsie paboune mporpammsbl. [Ipenvernas nuaus yueonukoB O. C. 'abpudnsna, 8-
9xnaccel: yueb. mocobue s obmeoodpasosar. opranuzaruii / O. C. 'abpuensn, C. A. CnagkoB. — 3-¢
n3n. — M. : IIpocsenienue, 2021. — 80 c.
— Ilonoxenus o padoueit mporpamme MBOVY Koxanosckas COIL, mpuka3 Ne 15-2 ot 12.01.2016r.

HJIaHI/IpyeMbIe pe3yJbTaTbl 0OCBOCHUA yqeﬁﬂoro npeamMera

[Ipy M3ydeHHH XMMHH B OCHOBHOU IIKOJIE 00ECIEUMBACTCS JOCTHXKCHUE JIMYHOCTHBIX, METAMPEIMETHBIX U
MPEAMETHBIX PE3YJIbTATOB.

JIMYHOCTHBIE:

*B [ICHHOCTHO-OPUEHTAIIMOHHOM chepe — YyBCTBO FOPAOCTH 32 POCCHICKYI0O XUMUYECKYIO HAYKy, TyMaHU3M,
OTHOLLIEHUE K TPYY, LIEJICYCTPEMIIEHHOCTB;

*(¢hopMUpOBaHUE IICHHOCTH 370POBOT0 U 06€301acHOr0 00pasa KU3HU; YCBOSHUE MPABUIT HHIUBUTYAILHOTO H
KOJUIEKTUBHOTO OE30ITaCHOTO MOBEJICHUS B UPE3BBIYANHBIX CUTYAIUAX, YTPOKAIONIUX KU3HU U 3JOPOBBIO
JIIOJICH;

*B TPYI0BOIi c(hepe — rOTOBHOCTH K OCO3HAHHOMY BBIOOPY JlaibHeIIel 00pa3oBaTeIbHON TPACKTOPHH;

*B II03HABATEIbHON (KOTHUTUBHOM, HHTEIUIEKTYalIbHOI) chepe — yMeHue yIpaBisiTh CBOEH MO3HABATEIbHOM
NEeSATEIbHOCTBIO.

*(popMUpOBaHUE OCHOB IKOJIOTUYECKON KYIbTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBIIUICHHUS, Pa3BUTHE OIMBITA IKOJIOTUYECKU OPUEHTHUPOBAHHON PeIIEKCUBHO-OIICHOYHON U
MPAKTUYECKOU IE€ATEIbHOCTH B )KU3HEHHBIX CUTYaLUsX;

MeTtanpeaMeTHBbIE:

1. ymeHHe caMOCTOSITENBHO OMpPENeNsITh eI CBOET0 00y4eHHUs, CTaBUTh U (DOPMYITHPOBATH /Ui ceOsl HOBBIE
3amaun B yu&€0e M MO3HABaTENbHOU NEATEIbHOCTH, Pa3BUBAaTh MOTHUBBI M MHTEPECHI CBOEH MO3HABATEIBLHOMN
NEeSATEIbHOCTH;

2. YMEHUE CaMOCTOSTEIbHO TUIAHUPOBATH ITYTH JOCTIIKEHHUS IIeJe, B TOM 4YHCIIC allbTEPHATHUBHEIE,
OCO3HaHHO BBIOMpaTh Hanbosee 3G (HEeKTUBHBIE CIOCOOBI PEIICHUS yUeOHBIX U MTO3HABATEIIbHBIX 337124,

3. yMEHHE COOTHOCHTH CBOW JCHCTBHS C TUTAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBIISITH KOHTPOJL CBOCH
NESITETLHOCTH B TIPOLIECCE TOCTHXKEHUS PEe3yJIbTaTa, OMPEesTh CIIOCOObI ICUCTBUI B paMKax MPEIIOKEHHBIX
YCJIOBHH U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JIEHCTBUSI B COOTBETCTBUH C U3MEHSIOIICHCS CUTYaIlUEH;

4. yMmeHHe OLIEHMBATh MPABUILHOCTH BBIMOJHEHUSI YUeOHOM 3a1a4l, COOCTBEHHBIE BOBMOXXHOCTH €€ PEIlICHNUS,
5. BIaJiCHUE OCHOBAMH CAMOKOHTPOJSI, CAMOOIICHKH, TPUHITHS PENICHUN U OCYIIECTBICHUS OCO3HAHHOTO
BbIOOpA B yueOHOI 1 MO3HABATENbHOM 1€ATEIbHOCTH;

6. yMeHHe OIpeaeNsaTh TOHSATHSA, CO3/1aBaTh OOOOIICHHS, YCTAHABIMBATh AHAJIOTHH, KJIACCH(DHUIIMPOBATH,
CaMOCTOSATENIbHO BBIOMpPATh OCHOBAHMSI W KPUTEPHUH JUIsl KIACCH(PUKAIMK, YCTAaHABJIMBATH TMPUUYUHHO-
CJICJICTBEHHBIC CBSI3U, CTPOUTH JIOTUUECKOE PACCYXKIEHHE, YMO - 3aKII0YeHUE (MHAYKTHBHOE, IETyKTUBHOE U
10 aHAJIOTHH) U JIeTIaTh BBIBOJIBI;

7. yMeHHue co3/1aBaTh, MIPUMEHSATh U MPeoOpa30oBBIBATh 3HAKKM M CHMBOJIBI, MOACITH M CXEMBI JUIS PEIICHUs
y4eOHBIX ¥ MMO3HABATEIBHBIX 33/1a4;

8. YMCHHUE OpPraHU30BbIBATH y‘-IC6HOC COTPYAHUYICCTBO MU COBMCCTHYIO ACATCIIBHOCTL C YUYHUTCICM H



CBEpCTHMKaMHU; paboTaTh MHAMBUAYAIBHO U B TPYIIE: HAXOIUTH OOIEe pelIeHHE U pa3periaTh KOH(PIUKTHI
Ha OCHOBE COTJIACOBAHUS MO3ULMHN U yu€Ta HHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATh U OTCTAaUBATh CBOE
MHEHHE;

9.yMeHMEe 0CO3HaHHO UCIOJIb30BaTh PEUEBBIEC CPEJICTBA B COOTBETCTBUU C 3a/1a4€il KOMMYHUKALIUU JJIs1
BBIP)XEHUS CBOMX YYBCTB, MbICIIEH U OTPEOHOCTEN; IIIAaHUPOBAHMSL U PETYJIALIUU CBOEH NesATeIbHOCTH;
BJIA/ICHAE YCTHOM M MHCBMEHHOW PEYbI0, MOHOJIOTUYECKONH KOHTEKCTHOU PEUBIO;

10.¢opmupoBanre ¥  pa3BUTHE KOMIIETEHTHOCTM B  OOJAaCTH  HUCHOJNb30BaHUA  HMH(POPMALMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTHH;

11.¢opMupoBanre U pa3BUTHE SKOJIOTMYECKOTO MBIIUICHHUS, YMEHUE IPUMEHATh €ro B I03HABATENBHOM,

KOMMYHUKATUBHOM, COIIMAJIbHON TTPAKTHUKE U MPOGECCHOHATHHOW OpUEHTAIUH.
[IpenmerHsie:

1. B no3naBaresibHOM cepe:

*J1aBaTh OIMPCACIICHHUA N3YUCHHBIX HOHATHHN: «XUMHUYECKUN 3JICMCHT», «aTOM», «KMOH», «MOJICKYJIa», «IIPOCThLIC
U CJIOXKHBIE BEIECTBA», «BEIIECTBO», «XHUMHUYECKas (QopMylia», «OTHOCUTEIbHAST aTOMHAas Maccay,
«OTHOCHUTEJIbHAs MOJIEKYJISIpHAsi Macca», «BaJEHTHOCTBY», «CTEMEHb OKHUCICHHUSN», «KPUCTALTMYECKAs
pEIIeTKa», «OKCUIBDY, «KUCIOTHI», «OCHOBAHUSY, «COIN», «aM(POTEPHOCTHY, KHHIUKATOPY, «IIEPUOIUICCKUN
3aKOHY», «IIepHOaUYecKas TaONuIa», «U30TOIBI», «XUMHUYECKAs CBSI3b», (QJICKTPOOTPHUIATSIHLHOCTDY,
«XUMHUYECKasl  peakuus»,  «XHMHUYECKOE€  ypaBHEHUE»,  «TEHETHYeCKas  CBSI3b»,  «OKHCJICHHEY,
«BOCCTaHOBIICHUE, «AJEKTPOJIUTHUECKAs JUCCOIUAIUNY, «CKOPOCTh XMMHUECKON peakinmy;

*OMKUCaTh IEMOHCTPAIIMOHHBIE U CAMOCTOSITENILHO MPOBEACHHBIE XUMUYECKHE SKCIIEPUMEHTHI; *ONUCHIBATH U
pasnnyaTh U3YYEHHBIE KJIACCHl HEOPTaHUYECKUX COEIMHEHHM, MPOCTHIE U CIIOKHBIE BEIIECTBA, XMMUYECKUE

peaKkuuu;
*KJIaCCU(UIIMPOBATH N3yUEHHBIE OOBEKTHI U SIBJICHUS;

*J1cJIaTb BBIBOABI U YMO3AKIIFOYCHUA U3 Ha6J'IIo,HeHPII>i, HN3YUCHHBIX XUMHUYCCKUX 3aKOHOMepHOCTeﬁ,
IMPOTrHO3UPOBATH CBOMCTBaA HCHU3YUCHHBIX BCHICCTB I10 aHAJIOTUH CO CBOMCTBaMH N3YUCHHBIX;

*CTPYKTYPUPOBATDH H3y"leHHLII>i MaTepurajl U XUMHUYCCKYIO I/IH(i)OpMaLII/II-O, MOJIYYCHHYIO U3 NPYTHUX UCTOYHUKOB,

*MO/JIEJIUPOBATh CTPOEHUE aTOMOB 3JIEMEHTOB 1-3 Mepro10B, CTPOEHUE MPOCTHIX MOJIEKY;
2. B 1IeHHOCTHO - OpMEHTAIMOHHO¥ cepe:

*aHAIU3UPOBATH Y OLIEHMBATh MOCIEACTBHUS ISl OKPY>KaIOLIEei cpeiibl OBITOBOW U
IIPOM3BOJICTBEHHOMH JIEATETLHOCTH YelIOBEKa, CBA3aHHOMU C repepaboTKOMN BEIECTB;
3. B Tpynosoii cdepe:

*[IPOBOJIUTh XUMUYECKUI IKCIIEPUMEHT;
4. B cgepe 6e30MaCHOCTH KU3HEAESATEIbHOCTH:

¢ OKa3bIBaTh IMEPBYIO IMOMOIIL IMPHU OTPABJICHUAX, OKOTaX H APYIrux TpaBMax, CBA3AaHHBIX C BCIICCTBAMU H

1ab0paTOpHBIM o0opyoBaHuEM



Conep:kanue y4eOHOro npeamera

BBenenune. O0masi XapakTepuCTUKA XMMUYECKHUX 3JIEMEHTOB U XUMUYECKHX PeaKIMi.
Hepuoauveckuii 3akon u Ilepuoanyeckasi cucrema xumMmudeckux 3jeMenToB /I. U. MenpaeieeBa

(10 9)

XapakTepUCTHKa 3JIEMEHTA 110 €ro IOJIOKEHUIO B lleprnoanyeckoi cucteMe XMMUYECKUX IEMEHTOB /.
N. MenneneeBa. CBoiicTBa OKCHIOB, KUCJIOT, OCHOBAaHUMN U COJIEH B CBETE TEOPUH 3JIEKTPOJUTHUECKON
JMCCOIMALMU U OKHCIICHHS-BOCCTAHOBICHHS. lIOHATHE O MEpeXOAHBIX 3JeMeHTaX. AMQOTEPHOCTb.
I'enetndeckuii psp nepexogHoro sieMeHra. llepuonmueckmii 3akoH u  Ilepumonmueckas cucrema
xumuyeckux aemeHToB [[. M. MenneneeBa. Xumuueckass OpraHu3anys >KUBOW U HEXUBOU IPUPOABIL.
XUMUYECKUN COCTaB SApa, MAHTUM M 3EMHOM KOPbl. XHMHYECKHE JJIEMEHTBHI B KJIETKaX KHBBIX
opranu3mMoB. Makpo- u MuKpodaemMeHThl. OO000IIeHHe CBEACHMM O XUMHYECKUX PEaKIUMX.
Knaccudukanms XMMHYECKUX peaKil MO pa3iIMyHbIM MPH3HAKAM: «UHCIO M COCTaB PEarHpyroIIuX H
00pa3yIOMIMXCSl BEIIECTB», «TEIUIOBOM 3(QeKT», «HampaBlIeHUE», «U3MEHEHHE CTETEeHEH OKHUCICHHUS
3JIEMEHTOB, OOPA3yIOIIMX PEArupyroLIie BElIeCTBa», «(pa3ay, «MCIOIb30BaHuE KaTanu3aTtopay. [lonsaTue
O CKOpPOCTH XUMHUYECKOM peakuuu. DakTopbl, BIMAOLIME HA CKOPOCTh XHMHMUYECKUX PpEaKIUil.
Karanuzatops! u karanus3. MHTrHOUTOPBI. AHTHOKCUAAHTHI.

JdemoncTpauuu. Paznmuunsie hopmer Tabnuisr . . MenaeneeBa. Monaenu aToMOB 31eMeHTOB 1—3-T0
nepuoAoB. Moienb CTpoeHUs 3eMHOTO 11apa (TonepeyuHblil pa3pe3). 3aBUCUMOCTh CKOPOCTH XUMHUECKOH
peakuuy OT MPHUPOJbl PEArHpPyHOUIMX BEIIECTB. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM pEaKIUu OT
KOHIEHTPALlUU PEarupyrolMX BELIECTB. 3aBUCUMOCTb CKOPOCTH XMMHMYECKOM pPEaKLHMHM OT IUIOIIALu
COIIPUKOCHOBEHUSI pearupyrollux BeUIeCTB («KUMSAIMIMN cIoi»). 3aBUCUMOCTb CKOPOCTH XUMHYECKON
peakuuy OT TeMIIepaTypbl pearupyrolux BelecTB. ['OMOIeHHBII M TE€TEPOreHHBIM KaTalu3bl.
®epmeHTaTHBHBIN KaTanu3. UHruOuposaHue.

JlabopaTopHusle onbIThI. 1. [lonyueHne rupokcuia HUHKA U UCCIEA0BAHNE ETO CBOKCTB.
2.Moaenupoanue nocrpoenus Ilepuoguueckoit cuctemsl xuMuueckux snemeHToB . 1. Menaeneena.

3. 3amenienue xene3oM Meau B pactBope cynbdara meau (1I). 4. 3aBHCHMOCTb CKOPOCTH XUMUYECKOM
PEeaKIUu OT IPUPO/IbI PEArMPYIOLINX BEUIECTB HA IPUMEPE B3aUMOIECHCTBUS KUCIIOT C METAJIAMH.

5. 3aBUCHUMOCTb CKOPOCTH XMMHUECKOHN PEaKIK OT KOHIEHTPALlMU Pearupyrolux BeIecTB Ha IpUMepe
B3aUMOJICVCTBUS LIMHKA C COJISTHOM KMUCIOTOM Pa3IM4YHON KOHLIEHTPALUN.

6. 3aBHCUMOCTh CKOPOCTH XHUMHUYECKOW pEAKIMH OT IUIOMIAIH COMPUKOCHOBEHUS PEarnpyrONInX
BEIIECTB. 7. MOJaenMpoOBaHUe «KHUISLIETO CIOs». 8. 3aBUCUMOCTh CKOPOCTHM XUMHYECKOM PEaKUUU OT
TEMIEpaTypbl pearupyromux BeLIECTB Ha MHpuMepe B3aumozeiictBus okcuga meau (II) ¢ pactBopom
CEpPHOM KHCIIOTBHI pa3IMYHOM TemIiiepaTypbl. 9. Pa3znokeHue nepokcuaa BOIOPOJA C IMOMOIIBI OKCHIA
mapranna (IV) m xaramaszel. 10. OOHapyxeHHME KaTajla3bl B HEKOTOPBIX MHUINEBHIX MpOaykKTax. 11.

NHrnbupoBanre B3auMOJIEHCTBUS KUCIOT C METaJUIAMH YPOTPOTTHHOM.



IIpenmeTHbIe pe3yabTaThbl 00y4eHUs

VYyamuiics 10J15KeH ymems:

HCITOJIB30BAaTh MPH XaPaKTEPUCTUKE MPEBPAISHNUN BEIIECTB IMOHATHS: «XUMUYECKAsI PEAKIUA», «PEAKIIUH
COCTMHCHUS», «PEaKIMU Ppa3JIOKCHUSN», «PEaKIUu OOMEHa», «pEaKIUHU 3aMCIIECHUs», «PEaKIHH
HEHUTpaIM3aIUN», «IK30TEPMUUYCCKUE PEAKIIUNY, «IHAOTCPMUUYECKUE PEAKIIUN», «OOPATHMbIC PEAKIIUN,
«HEOOpaTHUMBbIC PEAKIUN», «OKUCIUTEIHbHO-BOCCTAHOBHUTEIIBHBIC PEAKIMHM», «TOMOTCHHBIC PEaKIIHH,
«TETEPOTCHHBIE PEAKIUN», «KATATUTUYCCKUE PEAKIMH», «HEKATATUTUYECKUE PEaKIUu», «TEIJIOBOM
3 PeKT XUMUYIECKON PEAKIIUN», «CKOPOCTh XUMHUECKOU PEAKINN, «KaTaIu3aTopy;

XapaKTepU30BaTh XUMHUYECKHE JJIEMEHTHl 1—3-TO MEepHoJOB IO HMX TMOJOXKeHHI0 B Ilepuommyeckoit
cucremMe xuMmudeckux syemMeHToB [[. M. MenneneeBa: XMMHUYECKUN 3HAK, MTOPSIKOBBIM HOMEp, MEPUO/I,
rpyIa, MoArpynmna, OTHOCUTEIbHAs aTOMHAs Macca, CTPOCHHE aroMa (3apsa sSapa, YMuciao MPOTOHOB U
HEHUTPOHOB B sJipe, 0OIee YUCIIO 3JCKTPOHOB, pacHpeleieHrue SJIECKTPOHOB IO AJICKTPOHHBIM CIIOSM,
MIPOCTOE BEIICCTBO, OpMyJia, HA3BAaHUE W THUIl BBICIIETO OKCUAA U THIPOKCHIA, JETYIETO BOJOPOIHOTO
COCTMHEHUS (/11 HEMETAJUIOB));

XapaKTepU30BaTh OOIIME XMUMHYECKHE CBOWCTBA aM(OTCPHBIX OKCHIOB M THJIPOKCHJIOB; MPUBOJIUTH
NpUMEPHI PEaKlUii,  MOATBEPKIAIOIMIUX XUMHUYECKUE CBOMCTBA aM(OTEPHBIX OKCHUIOB U
TUAPOKCHJIOB;

JIaBaTh XapaKTEPUCTUKY XMMHUYECKUX PEAKIIUIl M0 YUCITY U COCTaBY UCXOJHBIX BEUIECTB U IIPOITYKTOB
peakuuu; TEIIoBOMY 3P PEKTy; HAPABICHHUIO TIPOTCKAHUS PEAKIINN; N3MEHCHUIO CTEIICHEH OKUCIICHHS
3JIEMEHTOB; arperaTHOMY COCTOSIHUIO HCXOJIHBIX BEIIECTB; yUYACTHIO KaTAIN3aTOPa; OOBICHATh U
MPUBOAUTH MPUMEPHI BIMSHUS HEKOTOPHIX (PaKTOPOB (IIPUPOJIa PEarupyroIINX BEIIECTB, KOHIICHTPAITUS
BEIIIECTB, JaBJICHUE, TEMIIEPATypa, KaTaIM3aTop, MOBEPXHOCTh COMPUKOCHOBEHUS Pearupyromnmx
BEII[ECTB) HA CKOPOCTh XUMUUYECKHUX PEaKIINii; HAOII0IaTh U OMKICHIBATh YPAaBHEHUS PEAKIIHI MEXTY
BEII[ECTBAMH C ITOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HJIM POIHOTO) SI3bIKA U SI3bIKA XUMUU;

MPOBOJIUTH ONBITHI, MOATBEPIKIAIONINE XUMHUYECKHE CBOMCTBA  aM(OTEpHBIX OKCHIOB H
TUAPOKCHUIOB; 3aBUCUMOCTh CKOPOCTH XMMHYECKON peakiu OT pa3INdHbIX (hakTopoB (pupoaa
pearupyromux BeUIecTB, KOHIEHTpAIUsl BEIECTB, JaBI€HUE, TEMIEpaTypa, KaTalu3aTop, MOBEPXHOCTh
COTIPUKOCHOBEHHUSI PEarupyroiux BEeIEeCcTB).

MeTtanpeameTHslie pe3yJbTaTbl 00y4eHU s

Yyammiicst 10JKEH ymems:

OTIPEICTIATH eNb YUeOHOU AesITENFHOCTH C TIOMOIIBIO YYUTENS M CAMOCTOATEIHbHO, UCKATh CPEJICTBA €€
OCYIIIECTBIIEHUS, paboTas Mo IJIaHy, CBEPSATh CBOM JICHCTBUS C IENbI0 U MIPH HEOOXOIUMOCTH UCIIPABIIATH
OIIMOKY C TIOMOIIBIO YUUTENS K CAMOCTOSITENBHO; COCTABIATh AHHOTAIUIO TEKCTA;

CO3/1aBaTh MOJICITH C BBIJICIICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTa U MPEACTABICHUEM HX B
MPOCTPAHCTBEHHO-TPaQHUECKON MM 3HAKOBO-CHMBOJIUYECKON (hopMe; OTPeeNaTh BUBI

KJ'IaCCI/I(I)I/IKaI_II/II/I (eCTeCTBCHHYIO )51 I/ICKyCCTBCHHy'IO); OCYHICCTBJIATH IPAMOC NJCAYKTUBHOC



JI0Ka3aTeNIbCTBO.

Tema 1. Metasibl (14 4)

[Tonoxenne MeramioB B Ilepumonnueckoin cucreme xumuueckux sieMeHToB [[. M. Menpaeneesa.
Mertannuueckas KpUCTaJUIMUECKas pelieTka U MeTalyinueckas XumMudeckasi cBsizb. OOuiue duznueckue
cBoictBa MetayioB. CruiaBel, MX CBOWCTBA M 3HA4Y€HHE. XUMHUYECKHE CBOMCTBA METAUIOB Kak
BOCCTAHOBUTEJNEH, & TAKKE B CBETE UX IOJIOKEHUS B DJIEKTPOXUMHUYECKOM Py HAPSHKEHUI METAIIIOB.
Koppo3zus metamioB u crioco0bl 60pb0bI ¢ Hel. MeTaiuel B ipupoae. O0mue crioco0bl UX MOTYYSHHS.
O0mas xapakTepucTHKA IHEJOYHBIX MeTa/lioB. Metamiel B npupoae. OOmme cnocoObl HX
nosydeHusi. CtpoeHue atoMoB. [llenounblie MeTamibl — MpPOCThIE BeUIECTBA. BaxHeimue coeanHeHus
HIEJIOYHBIX METAJUIOB — OKCH/IbI, TUJIPOKCH]IBI U COJIH (XJIOPUIbI, KApOOHATHI, CyIb(aThl, HUTPATHI), UX
CBOMCTBA U MMPUMEHEHNE B HAPOTHOM Xo3s1iicTBe. KanmitHbie ynoOpeHus.

OO0uasi xapakTepuCTHKA 3J1eMEHTOB IV1aBHOM nmoarpynns! 11 rpynmnel.

Crpoenue atomoB. lllenouHo3emenbHbIE METaUIbl — IPOCThIE BelllecTBAa. BaxHeilline coelnHeHus
[ICJIOYHO3EMENTBHBIX METAUIOB — OKCHBI, TUAPOKCHUIBI M COJIM (XJIOPHIBI, KapOOHATBHI, HUTPATHI,
cynb(atel, hocdaThl), HX CBOMCTBA U TPUMEHEHHE B HAPOIHOM XO3SHCTBE.

Amomunnii. CTpoeHne aroma, GU3NIecKre 1 XMMHYECKHE CBOMCTBA MPoCToro Bemectsa. CoeAMHEeHUs
QIIOMUHUS — OKCHJI U TUAPOKCH]I, UX aM(OTEPHBII XxapakTep. BakHelmme conu amoMuHus.
[IprMeHeHne amOMUHUSA U €70 COCIUHEHUM.

Keneso. Ctpoenue atoma, (pu3muecKkue 1 XMMHUIECKHAE CBOMCTBA MTPOCTOTO BEIIECTBA. | eHeTHYeCcKHe
psaBI Pe+? 1 Pe™ Baueiimme conu xenesa. 3HaUCHHE XKelIe3a H €ro COSAHHCHHI U1 MPUPOJBI A
HapOJIHOTO XO35MCTBA.

JdemoncTpanun.O0pa3ipl  IIENOYHBIX M IIEJIOYHO3EMENbHbIX  MeTaiioB. OOpas3npl  CILIaBOB.
BzaumopeiicTBue HaTpusi, TUTUA U KaldblUs ¢ BOJOW. B3auMoelicTBue HaTpUsi U MarHusi ¢ KUCIOPOIOM.
B3aumoneiictBue meramioB ¢ Hemetauiamu. [Tomyuenue runpokcunos xenesa (11) u (1I1).
JlabopaTopubie onbIThl. 12. B3aumopneiicTBue pacTBOPOB KHUCIOT M Coled ¢ MeTaulamu. 13.
O3nakomienue ¢ pynamu xkenesa. 14. OxpammBaHu€ IUIAMEHU COJSIMU UIIEIOYHBIX MeTaioB. 15.
BzaumoneiictBue kanbuus ¢ Bojoil.16.IlonmydeHune THApPOKCHAA KadbIUsi M HCCIEIOBaHHE €ro
cBoiicTB.17. B3aumoneiicTBue xenesa ¢ conssHol kucnotoi. 18. [lomyuenune ruapokcunos xenesa (II) u
(IIT) m m3yuenue ux CBOMCTB.

IIpeaMeTHbIe pe3yJbTaThl 00y4eHUsI

Yyamuiics 10J1KeH ymems:

HCIIOJIb30BATh MPU XapAKTEPUCTUKE METAJUIOB U UX COCIUHEHHUMN MOHSITHS: «METAILIbD», «PsJl aKTUBHOCTH
METAJNIOB», «IIEJIOYHBIE METAUIb», «ILIETOYHO3EMENbHBIE METAIb», UCHOJIb30BaTh UX MPHU
XapaKTePUCTUKE METAJUIOB; JaBaTh XapaKTEPUCTUKY XUMHUYECKUX SJIEMEHTOB-METAIIOB (IETOYHBIX
METAIIJIOB, MarHus, KajbIUs, aTIOMUHUS, JKele3a) Mo uX mnonoxeHutro B Ilepuoamueckoit cucreme

xumMuueckux aiemMeHToB [[. M. MenzaeneeBa (XMMUYECKUN 3HAK, MOPSAKOBBI HOMEp, MEPHUOJ, IPYIIIA,



MOJArpYIIa, OTHOCUTENbHAS aTOMHAsi Macca, CTpOeHHUE aToMa (3apssl SApa, YUCI0 MPOTOHOB U HEUTPOHOB
B fA1pe, oOluee 4Yuciao 3JIEKTPOHOB, pacIHpelleieHHE 3JIEKTPOHOB MO AJIEKTPOHHBIM CIOSIM), MPOCTOE
BelIeCTBO, GopMyJia, HA3BaHUE U TUII BBICILIETO OKCUIA U THIPOKCH/IA);

Ha3bIBaTh COCAMHEHMSI METAJJIOB M COCTABJIATH UX (POPMYJIBI IO Ha3BAHUIO;

XapaKTepu30BaTh CTPOCHUE, O0IIHe (PU3NUecKre U XMMUYECKHE CBOMCTBA MPOCTHIX BELIECTB- METAJLIOB;
OOBSCHATh 3aBUCHMOCTb CBOICTB (WJIM MpEACKa3bIBaThb CBOMCTBA) XMMHYECKHX 3JIEMEHTOB-METAJIIIOB
(paanyc, MeETAJJIMYECKHE CBOMCTBA DJIEMEHTOB, OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIE CBONCTBA
9JIEMEHTOB) M 00pa3yeMbIX HUMH COEIUHEHHH (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHUIOB H
TUAPOKCHIOB, OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT MoJioxkeHus B [lepuoauueckoit cucreme
xumMuueckux djaemenToB 1. Y. Menaeneena;

OMKCHIBATh OO0INME XHMUYECKHE CBOWCTBA METAIOB C TMOMOIIBIO €CTECTBEHHOrO (PYyCCKOTO WU
POJIHOTO) SI3bIKA U SI3bIKA XHUMUH;

COCTaBJISITh MOJIEKYJISIPHBIE YPaBHEHUS peakLuii, XapaKTepU3YIOIINX XUMUYECKHUE CBOWCTBA METAJIIOB U
UX COEIMHEHUH, a TAK)KE 3JIEKTPOHHbBIE YPABHEHMSI IIPOLIECCOB OKHUCIIEHUS - BOCCTAHOBJICHHUS;

YPaBHEHHUS AJIEKTPOJIMTUYECKONW IUCCOLMAIMH; MOJIEKYJISpPHbIE, IOJHbIE M COKpAIllEHHbIE HOHHBIE
YpaBHEHHUS PEaKLUil C y4aCTUEM BJIEKTPOIUTOB;

yCTaHaBIUBATh NMPUYUHHO-CIICJICTBEHHBIE CBA3U MEXKAY CTPOCHUEM aTOMa, XUMHUYECKON CBA3BIO, TUIIOM
KPUCTALTMYECKON PEHICTKH METAJUIOB U MX COCIUHEHUH, WX OOmMMMU (U3HUECKUMU U XUMUYCCKUMHU
CBOMCTBaMH;

OTHUCHIBATh XUMHUYECKUE CBOMCTBA INEJIOYHBIX U IIETOYHO3EMENIbHBIX METAJUIOB, a TAK)Ke AIIOMUHUS U
JKeJle3a U UX COEIMHEHUN C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) SI3bIKA U SI3bIKa XUMUU;
BBITIOJIHSITh, HAOJIOMAaTh M OINUCHIBATH XWMHUUYECKHH JKCIIEPUMEHT I10 PACMO3HABAHUIO BaXKHEHIITHX
KaTHOHOB METAJJIOB, TUAPOKCUA-HOHOB;

SKCIIEPUMEHTAJILHO HCCIIEI0BaTh CBOWCTBA METAJIOB U MX COEIMHEHUH, pellaTh IKCIEepUMEHTalIbHbIE
3a/1auu 1o Teme «MeTtaibhy;

OMHCHIBATh XUMUYECKUH DKCIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIIM POIHOTO) SI3bIKa U
A3bIKA XUMUU;

MPOBOAMUTH PacueThl MO XUMUYECKUM (OpMyliaM U ypaBHEHHUSM pEaKIHii, MPOTEKAIOMIUX C Y4aCTHEM
METaJJIOB U UX COECIMHEHUN.

MeTtanpeameTHslie pe3yJabTaTbl 00y4eHHU s

Yyammiicst 10JKEH ymems:

paboTaTh MO COCTaBJICHHOMY IUIaHYy, HCIOJb3Ysl Hapsily ¢ OCHOBHBIMH U JOTOJHUTEIbHBIE CPEICTBA
(cipaBOUYHYIO JTUTEPATYpy, ClokHBIE mpudopsl, cpeacta UKT); ¢ momompro yaurtens oTOuparh AJis
penieHust yaeOHBIX 3a7a4 HEOOXOIMMBIE CIIOBAPH, SHIIMKIIONEINN, CTPABOYHHUKH, DJIEKTPOHHBIC TUCKH;
COMOCTaBJISATh W OTOMpaTh HMHPOPMAIMIO, MOJYYEHHYI0 M3 pa3JIUYHbIX HCTOYHUKOB (CJIOBapH,

OHIUKIONCINHN, CIIPABOYHUKH, SJICKTPOHHBIC TUCKHU, CETh HHTepHeT);



MPEICTaBISITh HHPOPMALIMIO B BUIE TAOIUIl, CXEM, OMOPHOTO KOHCIIEKTa, B TOM YHCIIe C MPUMEHEHUEM
cpencts UKT;

0 OPMIISITh CBOM MBICITH B YCTHOW ¥ MMCHbMEHHOUN PEYH C YUETOM CBOMX YYECOHBIX U )KU3HEHHBIX PEUEBBIX
CUTYyalHuii, B ToM yucie ¢ npuMeHeHueM cpeacts MKT; cocTaBisaTh pelieH31I0 Ha TEKCT; OCYIIECTBIIATh
JI0Ka3aTeNbCTBO OT IIPOTUBHOTO.

Tema 2. [lpaktukym 1. CBoiicTBa MeTaLJIOB M UX COeJUHEHUH (2 '1)1 1. OcyiiecTBiieHHE IETOYKH
XuMHueckux npespameHuil. 2. IlomydyeHue u cBoiicTBa coeaMHEHMH MeTauioB. 3. Pemenue
AKCIIEPUMEHTAJIbHBIX 33/1a4 Ha paclO3HaBaHUE U MOJyYE€HUE COSUHEHUIM METaIIOB.

IIpenmeTHbIe pe3yabTaThl 00y4eHUSs

VYyanuiics 10J1KeH ymems:

oOpatatecsi ¢ 1a0OpaTOpHBIM 00OPYJOBaHHEM M HarpeBaTelIbHBIMH HpPUOOpaMU B COOTBETCTBUH C
paBUJIaMU TEXHUKH 0€30MaCHOCTH;

HaAOJI0/IaTh 32 CBOMCTBAMU METAIIJIOB U UX COSAMHEHUN U SIBJICHUSIMU, TPOUCXOSIIUMU C HUMH;
OTMKCHIBATh XUMUYECKUH SKCTIEPUMEHT C MIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WM POAHOTO) SI3bIKA U
A3bIKA XUMUU;

JieNaTh BBIBOJIBI IO PE3yJIbTaTaM IPOBEIECHHOIO SKCIEPUMEHTA.

MeranpeameTHsblie pe3yJabTaTbl 00y4eHHU s

Vvyaiuiicsi ponkeH ymems.

ONpeAeNsiTh, HCXOAS U3 Yy4yeOHON 3amaud, HEOOXOAMMOCTh WCIOJB30BaHUS HAONIOJCHUS WU
SKCIEPUMEHTA.

Tema 3. Hemerasisl (25 4)

OO0mas xapakTepUCTUKAa HEMETAIIOB: MOJoKeHne B [leproaudeckoil cucteMe XMMHUYECKUX JJIEMEHTOB
. W. MenxaeneeBa,0cOOEHHOCTH CTPOEHUSI aTOMOB, JJEKTpoOTpUlaTenbHOCTh (D0) KakMmepa
«HeMerammyHocTy, psia 0. Kpucramimueckoe CTpOCHHE HEMETAUIOB — IMPOCTHIX BEIIECTB.
Amnotponus. ®usznueckre cBoiicTBa HeMeTaI0B. OTHOCUTENBLHOCTD MOHITUH «METAJUD) U «HEMETaJID».
Bonopoa. Ilonoxenue Bomopoma B Ilepuogumueckoil cucrteMe XuMuyeckux siemeHtoB [ .
MengeneeBa. CtpoeHue aroma U MoJieKynbl. PU3NYECKME UM XUMHUYECKHE CBOMCTBAa BOAOPOJA, €ro

1
MOJIY4YCHHUEC U TPUMCHCHHUC.

1 Mpwu ABYX4ACOBOM NAAHUPOBAHUM NPOBOAUTCA TONbKO NpaKTUYeckas pabota 3

Bopna. Ctpoenne momnekymnsl. Bonopoanas xumudeckas: cBsi3b. OU3NYECKHe CBOWCTBA BOJBI. AHOMATHHN
cBoiicTB Bojbl. ['napodunbHbie U TuapodoOHbIE BemiecTBa. XUMHUYECKHE CBOMCTBA BOojbl. KpyroBopot
BoAbl B rmpupoae. Bomoounctka. Aospamus Boabl. beiToBble (QuiIbTpel. MuHeEpagbHbBIE BOJIBI.
JuctummpoBanHas BOJa, €€ MOJIyYEeHNE U IPUMEHEHNE.

OO0mas xapakrepucTuka rajoreHoB. CtpoeHue atoMoB. [IpocTeie BemecTBa 1 OCHOBHbBIE COETUHEHUS
raJIoreHoB, ux coicTBa. Kparkue cBeneHus o xjaope, opome, prope u itoae. [Ipumenenre rajgoreHoB u

WX COCAUHEHHI B HAPOJHOM XO3SMCTBE.



Cepa. CtpoeHue aToma, aJuIOTPOIHS, CBOMCTBA U MpUMEHEHUE pombuueckon ceprl. Okcusl cepol (IV) u
(VI), ux monmydenue, cBoiicTBa u mpumeHeHne. CepHasi KMCJIOTa U €€ COJTH, UX MPUMEHEHHUE B HAPOIHOM
xo3stiicTBe. [Ipor3BOACTBO CEpHOM KUCIOTHI.

A3or. CTtpoeHne aroMa M MOJIEKYJIbl, CBOMCTBA IMPOCTOr0 BelllecTBa. AMMMAK, CTPOEHHE, CBOMCTBA,
nosydeHue u npumeHeHue. Coiau aMMOHUS, UX cBoicTBa M nmpumeHeHue. Okcuabl azota (1) u (IV).
A30THasi KUCIIOTa, €e CBOWCTBAa M INMpUMeHeHue. HutpaTbl M HUTPUTHI, MpoOieMa UX COJEp)KaHUs B
CEJIbCKOXO03SUCTBEHHOU MPOAYKIIMU. A30THBIE yI0OpEHUS.

®ocdop. CrpoeHue aroma, auIOTpOnusi, cBoicTBa Oenoro u kpacHoro ¢ocdopa, UX MPUMEHEHHUE.
OcHoBHble coenuHeHus: okcun dochopa (V) m oprodocdopnas kucnora, docharel. DPochopHbie
yI00peHUsI.

Yraepoa. CtpoeHnue aroma, alIoTponus, cBoiicTBa MoAaudukaiui, npumenenue. Oxcunpl yraeposaa (11)
u (IV), ux cBoiictBa u npumeHenue. KapOoHaTel: KalbLUT, COJa, MOTAIll, UX 3HAUYEHHUE B MPHUPOJE U
YKU3HU YEJIOBEKa.

Kpemuuii. CtpoeHue aTomMa, KpUCTAIIMYECKUI KPEMHUMN, €ro CBOMCTBA U pUMeHeHne. OKcHuJ KpeMHUs
(IV), ero npupoaubie pa3HOBUIHOCTH. CHIIMKAThL. 3HAYEHUE COSUHEHUN KPEMHHUSI B )KHUBON U HEXXUBOU
npupoze. [IoHsaTre 0 CUIMKaTHON IPOMBIIUIEHHOCTH.

JdemoncTpanun. OOpa3ipl rajloreHOB — IPOCTBIX BEIIECTB. B3auMmozeiicTBre rajloreHoB ¢ HaTpUeEM, ¢
aTroMUHMEeM. BeITecHeHHE XJ10poM Opoma MM MOJa M3 PacTBOPOB MX cojiel. BzammopeiicTBue cepsl C
METaJUIAMM, BOJOPOJAOM M KHCIOPOJAOM. B3aumonelcTBHE KOHLUEHTPUPOBAHHOW a30THOM KHUCIIOTHI C
Mmenabto. [lormomienue yriem pacTBOPEHHBIX BEIIECTB WIJIM Ta30B. BoccTaHOBiIeHHE Menu M3 €€ OKCHIa
yriaeM. OOpa3ibl TPUPOAHBIX COSAMHEHUH XJiopa, cepwl, (ocdopa, yriaepona, kpemuus. OOpasibl
BOKHEUIIUX ISl HAPOJHOTO X035MUCTBA CYIh(})aTOB, HUTPATOB, KapOoHATOB, ocdaToB. OOpa3Ilbl CTEKIIA,
KEepaMHKH, [IEMEHTA.

Jladoparopubie onbiTbl. 20. Ilonyuenue wu pacno3HaBanue Bojopona. 21. MHWccrmenoBanue
MOBEPXHOCTHOTO HATSKEHUs BOABL. 22.PacTBOpeHHME NepMaHraHaTa Kajusi WIM MEIHOro Kyrnopoca B
Bozie. 23. 'maparanus o6e3BoxkeHHOro cynbdara menu (11). 24. 3roroBneHune runcoBoro oTneyaTka. 25.
O3HakoMJIeHHE C KOJUIEKIMel OBITOBBIX (MIBTPOB. 26. O3HAKOMIIEHHE C COCTABOM MHUHEPAJIbHON BOJBI.
27. KadecTBeHHas peakuus Ha rajgoreHua-uoHsl. 28. IloayueHwe M pacrno3HaBaHHMe Kuciopoaa. 29.
I'openue cepbl Ha Bo3ayxe U B kucnopoje. 30.CoiicTBa pa3zdaBineHHON cepHoil kucnoTsl. 31. M3yuenue
cBoiicTB ammuaka. 32. Pacno3naBanue coneir ammonus. 33. CBoiicTBa pa30aBIeHHON a30THOM KHCIOTEHI.
34. BzaumojeiicTBUe KOHIEHTPHUPOBAHHOM a30THOM KuCIOTHI ¢ Menbto. 35. I'openue ¢docdopa Ha
BO31yxe U B kuciopose. 36. PacnoznaBanue gocdaron. 37. ['openue yrist B kucnopoze. 38. [lomyuenue
YyrOJbHOW KHUCIOTBI M u3yueHue ee cBoucTB. 39. Ilepexox kapOonatoB B ruapokapOoHatsl. 40.
Paznoxenne rugpokap6onata Hatpus. 41. [lomydeHne KpeMHEBOW KUCIOTHI M U3Y4YEHHE €€ CBOMCTB.
IIpeaMeTHbIe pe3yJbTaThl 00yYeHUsI

Yyammiicst 10JKEH ymems:



UCIIOJIb30BATh MPH XapaKTEPUCTUKE METAUIOB U UX COCAUHEHHH MOHSATHUS: «HEMETaJUIbly), «TajJOreHbD»,
«aJUIOTPOIHBIE BHUJIOM3MEHEHUS», (GKECTKOCTh BOJBD», «BPEMEHHAasl >KECTKOCTb BOJbI», «IOCTOSHHAs
KECTKOCTb BOJABI», «00Iast KECTKOCTh BOABIY;

JaBaTh XapaKTEPUCTUKY XUMHUYECKUX AJIEMEHTOB-HEMETAUIOB (BOJOPO/Ia, TaJOTreHOB, KUCIOPO/Ia, CEPHI,
azota, Qocdopa, yriepoaa, KpeMHHUs) MO HUX ToJoKeHUIO B llepmonmyeckoil cucreMe XUMHYECKHX
anemenToB JI. . MenneneeBa (XUMHUYECKHI 3HAK, MOPSIKOBBI HOMEp, NEPHOJI, TPyMIa, MOArPyIIa,
OTHOCHUTEIIbHAsl aTOMHAsi Macca, CTPOCHHE aToMa (3apsll siApa, YUCIIO NMPOTOHOB U HEHTPOHOB B sApe,
olliee YUCIIO 3JEKTPOHOB, paclpeiesieHne 3JIEKTPOHOB IO AJIEKTPOHHBIM CIIOSIM), MPOCTOE BELIECTBO,
dbopMmyna, Ha3BaHUE U TUI BBICIIETO OKCHA U THAPOKCHIA, (hopMylia U XapakTep JIETy4ero BOAOPOIHOTO
COCTMHCHMUS );

Ha3bIBaTh COCAMHEHUSI HEMETAIIJIOB U COCTABIIATh UX (DOPMYIIBI IO HA3BAHUIO;

XapaKTepu30BaTh CTpOCHUE, Oo0mue ¢GU3NYEeCKue W XUMHYECKHE CBONCTBA MPOCTHIX BEIIECTB-
HEMETaJUIOB;

OOBSCHATH 3aBUCMMOCTDH CBOMCTB (WJIM TIPE/ICKA3bIBATh CBOMCTBA) XMMUYECKUX AJIEMEHTOB - HEMETAILJIOB
(pamuyc, HEMETaUIMYECKHUE CBOWCTBA AJIEMEHTOB, OKHCIUTEIHHO-BOCCTAHOBHUTEIIbHBIE CBOMCTBA
AJIEMEHTOB) M 0O0pa3yeMbIX MMM COEIWHEHHUM (KUCIOTHO-OCHOBHBIE CBOWCTBA BBICIIUX OKCHUIIOB U
TUAPOKCHJIOB, JIETYYMX BOJOPOJHBIX COEIUHEHUH, OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT
nosio>keHus: B Ilepuonnueckoil cucreme xumuueckux 3aemeHToB J[. Y. MennaeneeBa; onuceiBath o0Lme
XUMHUYECKHUE CBOMCTBA HEMETAJIJIOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HJIM POJHOTO) SI3bIKA U SA3bIKA
XUMUH;

COCTABJISITH MOJIEKYJISIPHBIC YPABHEHUS PEAKIIMM, XapaKTePU3yIOINX XUMHUYECKUE CBOWCTBA HEMETAJIIIOB
U UX COCIMHEHUH, a TAaK)Ke DJIEKTPOHHBIE YPABHEHHS TIPOIECCOB OKUCIICHUSI- BOCCTAHOBJICHUS;
YpaBHEHUS DJIEKTPOJUTUYECKONW TUCCOIMAIIMU; MOJICKYJSIPHBIC, TOJHBIE M COKpAIEHHbIE HOHHBIC
YpaBHEHUS PEAKIIUIA C YIaCTUEM DJIEKTPOJIUTOB;

YCTaHaBIMBATh MPUYUHHO-CIIECJCTBEHHBIE CBA3U MEXKAY CTPOCHUEM aTOMa, XUMUYECKOH CBA3BIO, TUIIOM
KPUCTAIITMYECKON PElIeTKH HEMETaNIOB M UX COSAMHEHUH, UX OOIMMH (PU3UYECKUMH U XUMUYECKUMU
CBOICTBaMH;

OTHCHIBATh XMMHUYECKHE CBOWCTBA BOJOPOJA, TAJIOT€HOB, KHCIOpPO/aa, cephl, a3oTa, dhocdopa, rpadura,
anMasa, KpeMHHUS M UX COSIMHEHUH C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MM POJHOTO) SI3bIKA U S3bIKA
XUMUH;

OIHCHIBATh CMOCOOBI YCTPAHEHUS KECTKOCTU BOJBI M BBIMIOIHATH COOTBETCTBYIOIIUN MM XUMHUYECKHUI
SKCHEPUMEHT;

BBITIOJTHSATH, HA0IIO1aTh U OMKCHIBATh XUMHUYECKHI SKCIIEPUMEHT IO paclio3HaBaHUIO MOHOB BOJIOPOAA U
aMMOHUS, cynb(har-, kKapOoHaT-, CUITUKAT-, pocdar-, XIopuI-, OpOMHUI-, HOIUT-HOHOB;
SKCHEPUMEHTAIIBHO UCCIIEI0BATh CBOMCTBA METAJIOB U UX COEIMHEHUH, pelaTh

OKCIICPUMCHTAJIIBHBIC 3aJa4U 110 TCME ((HeMeTaJ'IJ'IBI»;



OIHCBHIBATh XUMHUYECKUH SKCIIEPHUMEHT C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA U
SI3bIKA XUMUH;

NPOBOJUTH PACUYEThl 10 XUMHUYECKUM (QOpMyliaM M YpaBHEHUSM PEaKIMi, MPOTEKAIINX C y4acTHEM
HEMETAJJIOB U MX COCAMHEHHIA.

MeTanpeameTHble pe3yJabTaTbl 00y4eHUs

VYyamuiicst ponxkeH yvems:

OpPraHU30BBIBaTh y4eOHOE B3aWMOJICHCTBHE B TpyIIe (paclupeleNsaTh POJIH, JOTOBapUBATHCS IPYT C
JIPYrOM H T. 11.);

npeaBUACTh (TPOrHO3UPOBATH) OCIEICTBHS KOJUICKTUBHBIX PEIICHHIA;

MOHUMATh MTPUYMHBI CBOETO HEYyCIleXa U HaAXOUTh CIOCOOBI BBIX0/1a M3 3TOW CUTYAIIHH;

B JIMAJIOTE C YYUTEJIEM YUUThCS BBIPAOATHIBATh KPUTEPUH OLCHKH U ONIPENENIATh CTETICHb

YCIICIIHOCTH BBIMTOJIHEHHSI CBOCH PabOThI M pabOThI BCEX, HCXOIS M3 UMCIOLIUXCSl KPUTEPHUEB,
COBEPIIICHCTBOBATh KPUTEPUHU OIICHKH H MTOJIb30BATHCS UMU B XOJIC OIIEHKH ¥ CAMOOIICHKH;

OTCTauBaTh CBOIO TOYKY 3PCHUS, apTyMEHTUPYS €€;

MOJITBEPKJIATh ApTYMEHTHI (DaKTaMu;

KPUTHYHO OTHOCHTHCS K CBOEMY MHEHHUIO;

CIIYIIATh JAPYTUX, MBITATHCS MPUHUMATH JPYTYIO TOYKY 3PEHUS, ObITh TOTOBBIM M3MCHHTH CBOKO TOUKY
3peHUs;

coCTaBIIAThH pedepar 1mo onpeaeneHHoON Gopme; OCYIIECTBIIATh

KOCBEHHOE Pa3/IeIUTEIbHOE I0KA3aTeIbCTBO.

Tema 4. MpakTuKkym 2. CBoicTBa cOeAUHEHUI HemeTannos (3 u)’

2 MNpw ABYX43aCOBOM NAAHMPOBAHUK NMPOBOAATCA TONbKO NPaKTUYeckune paboTbl 1,2 1 5.

Tema 5. O0001meHne 3HAHMI IT0 XUMHH 32 KYPC OCHOBHOM 1K0JbI. [lonroroska k
rocyaapcrpenHoii urorosoi arrecranuu (I'MA) (10 41)

Ilepuoanueckuii 3akoH u Ilepuonnueckass cucrema xumuyeckux syemeHToB JI. M. MeHnneneesa.
®u3NYeCcKUil CMBICI MOPSIKOBOIO HOMEpa 3JIEMEHTa, HOMEPOB MEpUOJa U TPYMIbl. 3aKOHOMEPHOCTH
W3MEHEHUsl CBOMCTB 3JIEMEHTOB M MX COEIMHEHHMM B MEPHOJIaX M Tpynmax B CBETE MPEACTABICHUHN O
CTPOECHHUH ATOMOB AJIEMEHTOB.

3HaveHHE MEPUOANIECKOTO 3aKOHA. BUIBI XUMUYECKUX CBS3E€H M THUITHI KPUCTAJUIMUECKUX PEIIETOK.
B3anMocBsi3b cTpoeHus 1 CBOMCTB BemecTB. Knaccudukanys XUMUYECKUX PEAKITUN TT0 Pa3IMIHBIM
pHU3HaKaM (YUCIIO0 ¥ COCTaB pearrpyrolnx U 00pa3yIoluXcsl BEIECTB; HAJIMYUE TPaHMIIbI pasjiena das;
TEIUI0BOM 3(PPEeKT; N3MEHEHHUE CTEIIeHEN OKHCIEHUSI aTOMOB; UCIOIb30BaHUE KAaTAIN3aTOPa;
HarpaBJjeHue mporekanus). CKOpOoCTh XUMUUECKUX PEaKIMid U (PaKTOphl, BIHSIONINE HA HEE.
OO6paTMOCTh XUMUUYECKHUX PEAKIIMIA U CTTIOCOOBI CMEMICHHUST XMMHUYECKOTO paBHOBecHs. [IpocThie

CJIOJKHBIC BEIICCTBA. Meramisl 1 HEMETaIUIbL. | eHeTndeckue pAAbI METALJIA, HEMETAJLJIa U IEPEXOAHOTO



I. Pemenne »sKcnepuMeHTaNIbHBIX 3amad mno TeMe «lloarpynma ramoreHoB». 2. Pemenue
SKCHEPUMEHTANIBHBIX 3a1a4 1o Teme «[loarpymnma kucnopona». 3. PenieHue s3KcriepuMeHTaIbHbIX

3anay no teMme «lloarpynmna azora». 4. Pemenune skcnepuMeHTaNIbHBIX 3a4a4 1o Teme «lloarpynmna
yraepoaay. 5. Ilonyuyenue, coOupaHnue U pacrio3HaBaHUE ra30B.

IIpenmeTHbIe pe3yabTaThl 00y4eHUSs

Yyammiicst JOJDKEH yMems !

oOpartnatscs ¢ 1abopaTopHbIM 000pyI0BaHUEM U HarpeBaTeIbHBIMU IPUOOPAMU B COOTBETCTBUU C
IpaBUJIaMU TEXHUKH 0€30MacHOCTH;

HaOJI0/1aTh 332 CBOMCTBAMU HEMETAIIJIOB U UX COSMHEHUH U SIBJICHUSMH, TIPOUCXOISIIUMU C HUMU;
ONMCHIBATh XUMUYECKUI 3KCIIEPUMEHT C IIOMOILBIO ECTECTBEHHOI'O (PYCCKOI0 MJIM POAHOIO) SI3bIKA U
SI3bIKAa XUMUU;

JIeJ1aTh BBIBOJIBI 10 pe3y/bTaTaM IIPOBEJECHHOIO SKCIIEPUMEHTA.

MertanpeameTHble pe3yJbTaThbl 00yUYeHHUs YYalUIiCs J0OJIAKEH yMemb.

OTIpeNIeNATh, HCXO/S U3 YIeOHOH 3a1a4r, HEOOXO0IMMOCTh HCIIOJIb30BaHMS HAOIIOACHUS WIIH
IKCIIEPUMEHTA. !

Yyamuics 10JIKeH:

3HAMb U NOHUMAMB: OCHOBHbBIE UCTOPUUECKUE COOBITHS, CBSI3aHHBIE C Pa3BUTHEM XHUMUHU U OOIIECTBA;
JOCTIDKCHHSI B O0JIaCTH XMMHUU M KYJbTYPHBIC TpaJullMi (B YaCTHOCTU, HAy4YHBIC TPAIUIMU) CBOECH
CTpaHbl; 0OIIEMHUPOBBIC TOCTUKEHUS B 00JACTH XUMHUH; OCHOBHBIC MPUHIIUITBI U MPAaBHUJIa OTHOIIEHUS K
IIPUPO/IE; OCHOBHI 37J0POBOTr0 00pa3a >KU3HHU U 3/10pOBbECOEPEraroIIuX TEXHOIOTU;

MpaBujia MOBEJACHMS B UYPE3BbIUAWHBIX CUTYALUAX, CBA3aHHBIX C BO3JIEHCTBUEM PA3JINYHBIX BEILIECTB;
OCHOBHBIE TIpaBa M 00513aHHOCTH Tpa)KIaHrHA (B TOM YHCJIE YYaIErocs ), CBSI3aHHBIE C JIMYHOCTHBIM,
po(hecCHOHANBHBIM U KU3HEHHBIM CaMOOMPEICTICHUEM; COIIMAbHYIO 3HAUYMMOCTh M COJIEpKaHHE
npodeccuit, CBI3aHHBIX C XUMHUEH;

UCHBIMBIEAMb: YYBCTBO TOPJOCTH 32 POCCHICKYI0 XMMHUYECKYIO HAYKy M YBAKEHHE K HCTOPUM €€
pa3BUTHUS; yBAKEHHWE M TPHUHATHE AOCTHXKEHUH XMMHUU B MHpE; JTIOOOBb K MPHUPOJAE; YBAKEHUE K
OKpYXaroImuM (y4JaliuMcs, yYUTeNsM, POAUTENSIM WU Ap.) — YMETh CIyIIaTh W CIBIIATh MapTHEpA,
npu3HaBaTh MPaBO KaKIOTO0 Ha COOCTBEHHOE MHEHHE, NMPUHUMATh PEIICHUS C YYETOM IO3MIMNA BCeX
YYaCTHUKOB; YYBCTBO MPEKPACHOTO M ICTETUYECKUX UYBCTB Ha OCHOBE 3HAKOMCTBA C MHUPOM BEUIECTB U
UX IpeBpallleHuil; caMOyBa)KeHNE U AMOIMOHAIBHO-TIOJIOKUTENIFHOE OTHOILLIEHHE K ce0e; npusnaeamo:
[IEHHOCTh 3JI0POBbs (CBOETO W JPYTUX JtOJei); HEOOXOAMMOCTh CAMOBBIPXKEHHS, CaMOpeaTn3allny,

COHAJIBHOT'O ITPU3HAHU;

MmeTaia. OKCHIbI U THAPOKCHIBI (OCHOBAHMSI, KUCIOThI, aM()OTepHbIe THAPOKCUIBI), cosn. X cocras,
KJ1accupUKalus U o0II1e XMMHYECKHUE CBOIICTBA B CBETE TEOPUH IJIEKTPOIUTUUECKON AUCCOLUAIIIH.

JInuHoCTHBIE pe3yJIbTaThl 00yUeHHu s



0CO3HAGAMb: TOTOBHOCTh (WJIM HErOTOBHOCTb) K CaMOCTOSATENBHBIM IIOCTYNKaM M JEHCTBHSIM,
OTBETCTBEHHOCTb 3a UX PE3YJbTaThl; TOTOBHOCTh (MJIM HEFOTOBHOCTB) OTKPBITO BBIPAXKaTh U OTCTAaUBaTh
CBOIO MTO3UILIMIO U KPUTUYHO OTHOCUTHCS K CBOMM IIOCTYIIKaM;

nPOAGAAMY: HKOJIOTUUECKOE CO3HAHME; NOOPOXKENATeNbHOCTh, JOBEPUE M BHUMATEIBHOCTH K JIIOJAM,
TOTOBHOCTb K COTPYIHUYECTBY U IpYK0€, OKa3aHUIO ITOMOIIM Te€M, KTO B HEH HyXJaeTcs; 0000IIEeHHBbIH,
yCTOMUMBBIH W W30MpaTeNbHBIH IO3HABATENIBHBIM MHTEpEC, WHULUATUBY M JIIOOO3HATEIBHOCTh B
U3y4eHUM MMpa BEIIECTB M PEaKLMi; LeNeyCTPEMICHHOCTh M HACTOWYMBOCTh B JOCTHDXKEHUM LEJeH,
TFOTOBHOCTh K IIPEOJNOJICHUIO TPYAHOCTEH; YOEKIEHHOCTh B BO3MOXHOCTH IIO3HAHUS NPUPOIBI,
HE00XO0IMMOCTH Pa3yMHOI'0 UCIOJIb30BAHUS JOCTHKEHUH HAYKU M TEXHOJIOTUH JUIsl pa3BUTHsI OOLIECTBA;
YMemb: YCTAHABIMBATh CBSA3b MEXKJY LENBIO U3yYEHHs] XMMHUU M TEM, JJIS Yero OHa OCYLIECTBIISAETCS
(MOTHBaMH); BBINOJHATE KOPPUTHPYIOLIYIO CaMOOLIEHKY, 3aKJIIOYAIOLIYIOCS B KOHTPOJIE 3a IPOLECCOM
U3y4eHHUs] XUMHM U BHECEHUU HEOOXOJUMBIX KOPPEKTHBOB, COOTBETCTBYIOLIMX 3TarnaM M crocodam
U3YYEHUS Kypca XUMHH; BBIIOJHATH PETPOCIEKTHBHYIO CAMOOLICHKY, 3aKJIIOYAlOIIYIOCsi B OLICHKE
nmpouecca U pe3ysibTarta M3y4eHUsl Kypca XUMUUA OCHOBHOW IIKOJIBbI, MOABEJCHHM WTOrOB HAa OCHOBE
COOTHECEHHSI LICJIEH U PE3YJIBTATOB;

CTPOUTDH KU3HCHHBIC N HpOCt)CCCI/IOHaJII)HBIe INTaHbI ¢ YYC€TOM KOHKPETHBIX COOHUAJIBHO - UCTOPUUCCKHX,
IIOJIMTHYCCKHUX U OKOHOMHNYCCKUX yCJIOBHﬁ; 0CO3HaBaTh COOCTBEHHEIE OEHHOCTHU U COOTBETCTBHUEC UX
IIPUHHUMACMBIM B KM3HH PCHICHUAM; BECTU AMWAJIOI HA OCHOBC PABHOIIPABHBIX OTHOIIIEHUN ¥ B3aMMHOTO
YBa)KEHUSI; BBIJEIIATH HPABCTBEHHBIN aclEeKT MOBEJEHUS U COOTHOCUTD ITOCTYIIKU (CBOM U JPYTUX JIIO/IEH)
U COOBITHS C MPUHATBIMU 3TUYCCKUMH HOPMaMHU; B IIpEACIaxX CBOUX BO3MOKHOCTEH HpOTHBOHeﬁCTBOBaTB
I[CI\/JICTBI/UIM U BIWAHHAM, MPCACTABIIAIOIINM YIpO3y KH3HH, 3J0POBbBIO H 0€30MacHOCTH JIUYHOCTH H

oOrmrecTBa.
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