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9 KJIACC (2 u B Hezento, Bcero 68 1) Beenenne. O0mas XapakTepucTuKa XMMHYECKHX
3J1eMEHTOB U XMMHYECKHX peaKknuii.

Ilepuonnuecknii 3-0 u Ilepuoguueckasi cucrema xumuuyeckux 31ementoB [I.U. Menaeneea(11/12 u)
XapakTepucTHKa 3JIEMEHTA 10 €ro nojoxkeHuto B [lepuonnueckoit cucreme xuMuueckux anemeHtoB Jl. U.
MenneneeBa. CBOHCTBa OKCHIOB, KHCJIOT, OCHOBAaHUM M COJEH B CBETE TEOPUHU DICKTPOJIUTHUYECCKON
JTUCCOLMAIIUU U OKUCIICHUS

BOCCTaHOBJICHHUA

ITonsATHe 0 mepexoaHbIX 3MeMeHTax. AMMOTEPHOCTb. ['eHeTHUeCKuil psii NepeXxoAHOT0 JIEMEHTA.

IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema xumuueckux snemeHtoB J[. M. Menpeneesa.
XuMuyecKasi OpraHu3alus KUBOW U HEXKUBOW IPUPOIBL.

XUMUYECKUN COCTAaB A1pa, MAHTHH U 3€MHON KOpbl. XMMHYECKHE DJIEMEHTBI B KJIETKaX >KHUBBIX
OpraHu3MoB. Makpo- U MUKPO3JIEMEHTHI.

OO0oOuieHne CcBeAEHUH O XUMHYECKMX peakuuax. Kiaccudukanus XUMHYECKMX peakLuid Io
Pa3JINYHBIM MPU3HAKAM: «UHCIIO U COCTAB PEArHPYIOIIMX U 00pa3yloLUXCsl BEIIECTBY, «TEII0BOM 3ddexT»,
«HAIpPaBICHUE», «U3MEHEHHUE CTEINEeHEH OKHCICHMs 3JIEMEHTOB, O00pa3yloIUX pearupyrollyue BeLIeCTBay,
«(pazay, «MCroNb30BaHUE KaTAIU3ATOPAN.

[TonsTHE O CKOPOCTU XUMHUECKOH peakuu. DakTopbl, BAMSIOLINE HA CKOPOCTh XUMUYECKUX PEaKLIU.
Karanuzarops! u katanu3. UHruOUTOpbl. AHTHOKCUAAHTHI.

Jemoncmpayuu. Pazmmunsie hopmer Tabmuisl 1. . MenaeneeBa. Moaenu aToMOB 3JIeMEHTOB 1—3
ro epruoioB. Mozienb CTpOSHMsI 3eMHOTO 11apa (IonepeyHblil pazpes). 3aBUCHMOCTh CKOPOCTH XMMUYECKOH
peakuuu OT MpPHUPOJABl PEarupyroIlUX BEIIECTB. 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM peakUuu OT
KOHLEHTPAllU PpPEarupyrolux BEIIECTB. 3aBUCUMOCTb CKOPOCTH XMMMUYECKOH peakuuud OT IJIOLIAAU
CONPUKOCHOBEHMSI PEarupyrolx BELIECTB («KUIALIMN CcJoi»). 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peakuuMM OT TeMIlepaTypbl pearupyrolux BellecTB. ['OMOreHHbII U TETEpOreHHbIH  KaTalu3bl.
depmeHTaTUBHBIN KaTanu3. IHrubuposaHue.

Jlabopamopusie onvimupi. 1. IlonydeHue ruapokcHa IIMHKA U HMCCIIEJOBAHHUE €ro CBOMCTB. 2.
MopnenupoBanue noctpoeHus llepuoanueckoil cucrembl xumuueckux siementoB [[. M. Mennpeneesa. 3.
3ameltieHue xene3oM Meau B pactBope cyiabgpaTta Mmeau (I1). 4. 3aBUCUMOCTh CKOPOCTH XMMUYECKOH peaKIiu
OT MPUPOBI PEATUPYIOLIMX BEIIECTB HA NPUMEPE B3aUMOJEHUCTBUS KUCIOT C METAJUIAMHU. 5. 3aBUCUMOCTD
CKOPOCTH XMMHYECKON peaklUy OT KOHILIEHTpAlMM PEearupyroluX BEIIECTB Ha MpUMeEpPEe B3aUMOJEHCTBUS
[IMHKA C COJISTHOM KHMCIIOTOM pa3iNyHON KOHIEHTpau. 6. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaKuu OT
IUIOLIA/IM CONTPUKOCHOBEHUS pearupyoIliuX BemecTB. 7. MoenpoBaHue «KHUIISIIEro cyios». 8. 3aBUCUMOCTb
CKOPOCTH XMMMYECKOM pEaKkIMM OT TEMIIEpaTyphbl pPearupyrollUX BEUIECTB Ha NPUMEPE B3aWMOACHCTBHUSA
okcuna meau (II) ¢ pacTBopom cepHOM KHUCIOTHI pa3iuyHON TemmepaTypbl. 9. PaznoxkeHue nepokcuia
BOjZIoOpoa ¢ momombio okcuga mapranina (IV) m karamasel. 10. OOHapykeHHE KaTana3bl B HEKOTOPBIX
NUIIEeBBIX MpoaykTax. 1 1. IHrubupoBanue B3auMoieCTBUS KUCIOT C METAJUIAMU YPOTPOITHOM.

IlIpeomemmnvie pesynomamot o0yuenus OOyyarOMMHCA JOMKEH YMETh: HCIOJIb30BaTh IMPU
XapaKTEpUCTUKE TIPEBPAICHUN BEUIECTB MOHATHS: «XMMHMUYECKas PEaKUUsA», «PEAKIHUH COCIUHEHUN»,
«peaklUy pa3JOKEHUs», «pPeakluu OOMEHa», «peaKlUMH 3aMEIICHUs», «PEaKUuu HEeHTpaTu3alun,
«OK30TEpPMHUYECKHE pEaKLUUn», <«OHIOTEPMHYECKHE pEaKIuu», «0OpaTUMBbIE pPEaKIUN», «HeoOpaTHUMble
peaKuum», «OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE pEAKLUUN», «TOMOTEHHBIE pEAKLUN», «TETEPOTrCHHBIE
pEaKIUNy», «KATaJTUTUYECKHE PEAKIMU», «HEKATAIUTUYECKUE PEAKLUN», «TeIUIOBOH 3(PPEKT XUMHUUECKOH
peaKkuuny», «CKOPOCTh XUMUYECKON PEaKIINN», «KaTaIn3aTop»; XapaKTepHU30BaTh XUMHUUECKHE dJIEMEHTHI 1—
3ro neproaoB Mo UX MojoxeHur B lleproanueckoit cucreme xumudeckux 31neMeHToB Jl. . Menneneesa:
XUMHYECKUM 3HAK, MOPAIKOBBIM HOMEp, Mepuoj, rpylma, MOATPYIa, OTHOCUTENbHAs aTOMHas Macca,
CTpOEGHHE aToMa (3aps] s1apa, YUCIO MPOTOHOB M HEUTPOHOB B sjpe, oOlIee YHUCIO 3JIEKTPOHOB,
pacripeiesieHIe 3JIeKTPOHOB M0 3JIEKTPOHHBIM CJI0SIM, IIPOCTOE BELECTBO, (OpMYIIa, Ha3BaHUE U THII BBICILIETO



OKCHJIa U THUAPOKCH[A, JIETyYero BOJOPOIHOTO COSAMHEHUS (A1 HEMETAJUIOB)); XapaKTepH30BaTh 0OIINe
XMMHUYECKHE CBOMCTBa aM(OTEPHBIX OKCHJIOB W THIPOKCHAOB; NPUBOAUTH TNPUMEPHl PEAKIUH,
HNOJTBEPXKIAIOIIMX XUMHUECKUE CBOMCTBAa aM(OTEPHBIX OKCUIIOB U

TUIPOKCHUIOB;

JlaBaTh XapaKTEPUCTUKY XUMUYECKUX PEAKLUI 10 YUCILY U COCTaBY UCXOIHBIX BEUIECTB U IIPOYKTOB
peakuuy; TeImIoBoMy 3(QQEKTy; HaNpaBICHUIO NPOTEKaHWs PEAKLMU; U3MEHEHUIO CTENEHEeH OKUCIIEHUs
3JIEMEHTOB; arperaTHOMY COCTOSIHHIO HCXOJIHBIX BELIECTB; YUAaCTHIO KaTallu3aTopa; OOBACHATH U MPHUBOJUTD
IPUMEPBI BIUSHHS HEKOTOPBIX (PaKTOpOB (IPUPO/Ia pearupyrommx
BELIECCTB, KOHLICHTPALMsl BEILECTB, JABJICHUE, TEMIIEPATypa, KaTaau3aTop, IOBEPXHOCTh CONPUKOCHOBEHHUS
pearupyromux BEIecTB) Ha CKOPOCTh XUMHUECKUX PEaKIHif; HaOII01aTh U ONMUCHIBATh YPABHEHUS PEAKIIUA
MEX/ly BEILIECTBAMU C IIOMOILBIO PYCCKOTO sA3bIKA U
A3bIKa XUMUH; IPOBOIUTH OIBITHI, TOATBEPXKJAIOIINE XUMUUECKUE CBOICTBA aM(OTEPHBIX OKCUJIOB U
THJIPOKCUIOB; 3aBUCHMOCTb CKOPOCTHM XHMHYECKOW peakIuu OT pPa3IUYHbIX (aKTopoB (mpupoaa
pearupyomux BeUIeCTB, KOHLEHTpalus BEILECTB, JaBICHHE, TEMIIEpAaTypa, KaTaJu3aTop, IOBEPXHOCTh
COIIPUKOCHOBEHUS pearupyromux BelecTB). Memanpeomemnwie pezyaivmamut 00yuenus OOydaronuiics
JIOJKEH YMETh:

OIpeNIeNIATh 1Ie/Ib Y4eOHOM! AeATEIbHOCTH C TOMOILBIO YUYUTENS U CAMOCTOATENIBHO, HCKAaTh CPEJICTBA
ee OCYIIECTBIIEHUs, paboTast [0 IJIaHy, CBEPATh CBOU JAECUCTBUS C LENIBIO U IPH HEOOXOAUMOCTHU UCIIPABIISAThH
OIIMOKH C TIOMOIIBIO YYUTENS U CAMOCTOSITETILHO; COCTABIIATH aHHOTAIIMIO TEKCTA;

CO3/1aBaTh MOJIEJIH C BbIJECIIEHUEM CYIIECTBEHHbBIX XapaKTEPUCTUK OOBEKTA U MPEACTABICHUEM UX B
IPOCTPAHCTBEHHO-TpapHUECKON MIIM 3HAKOBO-CUMBOJIMYECKON (hopMe; ONpeaesaTh

BUIBI KITaCCU(PUKAINH (€CTECTBEHHYIO H HCKYCCTBEHHYIO); OCYIIECTBIISTh

IIPSIMOE JENYKTUBHOE 10KA3aTeIbCTBO.

Tema 1. Mertasibl (144.)

[Tonoxenue meramwioB B Ilepuonnueckon cucreme xumuueckux siaeMeHToB JI. M. Menneneesa.
Mertamindyeckass KpUCTAJUIMYECKas pelleTKa M MeTalJIMuecKas XMMHuYeckas cBs3b. OOmue ¢usnueckue
cBoiictBa MetaymioB. CmiaBbl, MX CBOMCTBa W 3HaueHHWE. XHUMHUYECKUE CBOMCTBA METaUIOB Kak
BOCCTAHOBUTEJIEH, a TAaK)KE€ B CBETE WX IOJOXKEHHUS B DJIEKTPOXUMHYECKOM PsAY HAINpPSLDKEHUH METalIoB.
Koppo3zus Metanno u criocoosl 60ps0bI ¢ Hel. MeTtasuibl B ipupoje. OO01miue crioco0bl UX MOTYYEeHHUS.

OO01mas XxapakTepHUCTHKA IIET0YHBIX MeTauioB. MeTasl B npupoje. Oo61ue cnocoObl X NOJyYeHUs.
Crpoenue aromos. lllenounble MeTamapl — MpOCThIE BelleCTBA. BakHelllne COeIWHEHUs IIEIOYHbIX
METAJIJIOB — OKCHJIbI, TUAPOKCUABI M COJU (XJIOPHJIbI, KapOOHATHI, Cylb(aTsl, HUTPAThl), UX CBOICTBa U
nprUMEHEeHHe B HapoJHOM Xo3siicTBe. Kanuiinble ynoopeHus.

OOmiass xapakTepucTuka »3JeMeHTOB riaBHOM mnoxarpymnnsl Il rpynmsl. CrtpoeHue aTtomoB.
[IlenoyHO3eMeNbHbIE METAUIBl — MPOCThIE BelllecTBA. BakHelmne COeqUHEHMs IIeTOYHO3EMENIbHbBIX
METaJUIOB — OKCH/JIbl, THAPOKCHUIBI U CONH (XJOpUIbI, KapOOHAThI, HUTPATHI, CyIabdaTbl, GocdaTsl), UX
CBOICTBA U IPUMEHEHNE B HAPOJAHOM XO31CTBE.

Amomunuii. CtpoeHue aroma, Gpu3n4eckre 1 XMMUYECKHEe CBOMCTBA IMTPOCTOT0 BEILIECTBA.
CoenuHeHNs aFOMUHUS — OKCHUJ U THIPOKCUI, UX aM(pOTepHbIN xapakTep. BaxHele coiau altoMUHUS.
[IprMeHeHne amOMUHUSA U €T0 COCTMHEHMI.

XKenezo. Ctpoenue aroma, pusnueckue 1 XUMHUYECKHE CBOMCTBA MPOCTOTO BElIeCTBa. | eHeTnyeckue
psansl Fe?" u Fe**. Baxueitmue conu xkenesa. 3HadeHUE jKee3a M ero COeTMHEHUH TS TIPHPOIBI M HAPOIHOTO
XO034MCTBa.

Hemoncmpayuu. OOpa3ipl MIETOYHBIX M IMIEJIOYHO3EMETIbHBIX MeTayioB. (OOpasipl CIUIaBOB.
B3aumoneiictBue HaTpusl, JIUTUS U KaJblUs ¢ BOJOW. B3anMopelicTBUe HATpUs U MarHus C KUCJIOPOJOM.
B3aumoneiictBue meramios ¢ Hemetamuiamu. [lomydenue ruapokcunos xenesa (1) u (III).

Jlabopamopuvie onvtmobi. 12. B3ammoneiicTBue pacTBOPOB KHCIOT M cojiell ¢ meramuiamu. 13.
O3zHakoMieHue ¢ pyaamu xenesa. 14. OxkpammBaHue MJIaMEHU COJISIMM LIEIOYHBIX METAJIOB. 15.



B3aumoneiictBue kanpius ¢ Bogou. 16. [lonydyenne rugpokcuaa Kaiablys U UCCIEOBAaHUE €T0 CBOMCTB. 17.
[TonydyeHnne ruapokcuia aTlOMUHUS U UCCIIEOBaHUE €ro CBOWCTB. 18. B3aumopaeicTBue xenes3a ¢ ConstHON
kuciotort. 19. [omyuenue ruapokcuon xenesa (I11) u (I11) n n3ydenne ux cBOMCTB.

IIpeomemmnote pesynomamot 00yuenus O0yqaromuiics

JIOJKEH YMETh:

HCIOJIb30BATh IPU XapaKTEPUCTUKE METAIJIOB U UX COEAMHEHHUM MOHATHUS: «METAIUIbIY, «PAJ
AKTUBHOCTH METAJJIOBY, «IIEIOYHbIE METAJLIB», «IIEJIOYHO3EMEIbHBIE METAJUIbl», WCIOJIb30BATh UX IPH
XapaKTepUCTHKE METAJLIIOB;

JaBaTh XapaKTEPUCTHKY XUMHAYECKHX
3JIEMEHTOB

MeTaJJIOB  (IIEJIOYHBIX METaJUIOB, MAarHus, KallbliMs, aJIOMHUHHUA, JKeie3a) IO UX IMOJIOKEHUIO B
[Tepuoanueckoil cucreme xumudeckux siaemeHToB Jl. M. MenneneeBa (XMMHMUECKHI 3HAK, MOPSIKOBBIN
HOMED, NIEPUOJ, IPYIIIa, IOArPYIIIA, OTHOCUTEIIbHA aTOMHAsl Macca, CTPOCHUE

aToMa (3apsn sijapa, YUCIO MPOTOHOB M HEUTPOHOB B sJlipe, OOINee YHCIO AJIEKTPOHOB, pacIpeleieHue
AJIEKTPOHOB TI0 JIEKTPOHHBIM CIIOSIM), IPOCTOE BEIIECTBO, (hOpMysia, Ha3BaHWE W THUI BBICIIETO OKCHAA U
THJIPOKCHIA); Ha3bIBaTh COCTMHEHHS METAJUIOB M COCTABIIATH UX (YOPMYIIBI IO Ha3BAHHMIO;

XapaKTepu30BaTh CTPOCHUE, O0IIHe (PHU3NUYECKHe U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-
METaJIOB; OOBSICHATH 3aBUCHUMOCTb CBOMCTB (WJIM TPEACKA3bIBaTh CBONCTBA) XUMHUYECKHX HJIEMEHTOB-
METAIJIOB (panyC, METAINIMYECKHE CBOWMCTBA 3JIEMEHTOB, OKHUCIUTEIbHO-BOCCTAHOBHUTEIHHBIE CBOWCTBA
9JIEMEHTOB) W 00pa3yeMbIX HMH COEIWHEHUH (KHUCIOTHO-OCHOBHBIE CBOWCTBAa BBICIIMX OKCHAOB H
TUAPOKCHIOB, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOWCTBA) OT MoyiokeHus B Ilepuonmdeckoii cucreme
xuMuueckux 35eMenToB /. 1. MeneneeBa; onucoiBaTh 001IMe XUMHUYECKUE CBOWCTBA METAJIOB C TTIOMOIIBIO
PYCCKOrO s3bIKa W SI3bIKa XUMHH;, COCTABIATH MOJIEKYJSPHBIE YPAaBHEHUS PEAKLHMI, XapaKTEPHU3YIOLINX
XUMUYECKHUE CBOMCTBA
METaJUIOB MU MX COCJUHEHUMH, a TAK)KE JJIEKTPOHHBIE YPAaBHEHHs IIPOLIECCOB OKHMCICHUS-BOCCTAHOBIICHMS,;
YpaBHEHUS IEKTPOIUTHUECKON JUCCOLUUALIMUI; MOJIEKYJISIPHBIE, ITOJHBIE U COKPAILICHHBIE MOHHBIC YPABHEHUS
peakluMii ¢ y4acTHEM 3JIEKTPOJIUTOB; YCTAHABIMBATH MPUUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIY CTPOEHUEM
aToMa, XMMHYECKOH CBS3bIO, TUIIOM KPHUCTAJUIMYECKON PENIEeTKH METaUIOB U UX COEAMHEHUU, UX OOIIMMU
bu3MYEeCKUMH M XMUMHYECKMMHU CBOMCTBAMHU; OINKCHIBATH XUMHUYECKHE CBOICTBA MIENIOYHBIX U
LIEJIOYHO3EMEBHBIX METAJUIOB, & TAKKE aTFOMUHUS
U JKeJle3a U UX COCIUHEHHWH C TMOMOIIBIO PYCCKOTO SI3bIKAa M S3bIKA XMMWHU; BBIMOIHITH, HAOMIOOATh U

ONMUCHIBATh XMMUYECKUI DKCIIEPUMEHT I10 PACIIO3HABAHUIO BAXKHEUIIINX
KaTHOHOB METAJUIOB, TUAPOKCHU/I-HOHOB;

JOKCIEPUMEHTAJIbHO  MCCIENOBaTh  CBOMCTBAa  METAJUIOB M MX  COCIMHEHUW,  pellaTh
AKCIIEPUMEHTAIBHBIE 3a7a4l 10 TeMe «MeTalibl»; ONMUCHIBAaTh XUMHUYECKUN IKCIIEPUMEHT C

IIOMOIIBIO PYCCKOTO SA3bIKA U SI3bIKA XUMUU;

MIPOBOJIUTH PACUYETHI IO XUMHUECKUM (HOpMYyJIaM U YPAaBHEHHSIM PEAKIIUN, TPOTEKAIOIIUX C YIaCTHEM
METAJJIOB U UX COCIUHEHUM.

Memanpeomemnule pe3yromamol 00y4yeHus

OOyyaromuiicst TOJKEH YMETb:

paboTaTh MO COCTABICHHOMY ILJIaHY, UCTIONB3YS HApsAIy C OCHOBHBIMH U JIOTIOJTHUTEIHHBIEC CPECTBA
(cripaBOUHYIO JIUTEPATYPY, CI0KHBIE TpUbopsl, cpeacta MKT); ¢ momoribio yuuress oTOuparh i perieHus

y4eOHBIX 3a7a4 HEOOXOMMBIE CIIOBApPH,

SHIUKJIONEIUH, CIPABOYHUKH, dJIEKTPOHHBIC JIUCKH; COMOCTABIATh U OTOMpATh MHPOPMAIIHIO, TTOTYICHHYIO

W3 pa3INYHbIX UCTOYHUKOB (CIIOBApH,

SHIUKJIONIEIUH, CIPABOYHUKH, dJIEKTPOHHBIE ITUCKH, ceTh VHTEpHET); MpeICcTaBIsITh NHPOPMAIIUIO B BUE

TabJINIl, CXEeM, OTIOPHOTO KOHCIIEKTa, B TOM YHUCIIE C



npumeHenueM cpeacts MKT; odopmiaTs cBoM MBICIM B YCTHOW M NMHUCBMEHHON peYM C y4€TOM CBOMX
y4eOHBIX M )KU3HEHHBIX
pEYEBBIX CUTYyalMii, B TOM uuciie ¢ npuMeHenueM cpeacts UKT;

COCTaBJIATh PELEH3UIO Ha TEKCT; OCYIIECTBIATh

JI0Ka3aTeJIbCTBO OT IPOTUBHOIO.

Tema 2. IlpakTukym 1. CBoiicTBa MeTaJJIOB U UX coequHenui (1 )

1. OcymecTBiieHHE LEMOYKHM XMMHYECKUX MpeBpaiieHui. 2. [losydeHue u cBOWCTBA COCIMHEHUH
MeTaJlIoB. 3. PenieHue 3KkcrieprMeHTalbHbIX 337a4 Ha paclio3HaBaHUE U NOJYyYEHUE COEIUHEHUI METAIIIOB.
Ipu 08yxuacosom nianuposanuu NPOBOOUMCcs MoabKo npakmuyeckas paboma 3.

Ilpeomemmnowie pezyromamot 00yuenus OO0ydarOMUIACS

JOJIKEH YMETh:

oOparathcs ¢ 1a00paTopHBIM 000PYIOBAaHUEM M HArPEBATEILHBIMU TPHUOOPAMU B COOTBETCTBUU C
IpaBUJIaMU TEXHUKH 0€30MacHOCTH;

BBINOJIHATH MPOCTEHINNE TPHUEMbI 0OpaIleH s ¢ J1abopaToOpHbIM 000pYJOBaHUEM: TAOOPATOPHBIM
IITaTHBOM, CIIMPTOBKOI; HAOIIOAATh 32 CBOMCTBAMHU BEIIECTB U SBICHHUSIMH,

IIPOUCXOSAIIMMHU C BELIECTBAMM; OIIMCHIBATH XUMUUECKUN SKCIIEPUMEHT C TIOMOIIIbIO

PYCCKOTIO 53bIKA U 3bIKa XMMUU; JIEJIaTh BBIBOJIBI [10 PE3YJIbTaTaM IPOBEAECHHOIO

IKCIIEPUMEHTA.

Memanpeomemmnuie pezyromamut 00yuenus OO0ydarOUIUIICs TOMKEH YMETh: ONPEAeATh, HCXOAS U3

yaeOHOM 3a/1a4H, HEOOXOIUMOCTh UCIOJIb30BAHUS HAOIIOICHUS WIIH
3KCIEpPUMEHTA.

Tema 3. Hemerannl (24 4)

OOmiass xapakTepuCTUKAa HEMETAJJIOB: IojiokeHHe B llepuoanueckoil cucremMe XHMHUYECKUX
anemenToB JI. . MenzeneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB, JIEKTpooTpuuareabHocTh (D0) Kak Mepa
«HeMeTammyHOCTHY, psia 0. Kpuctainuyeckoe cTpoeHue HEMETANIOB — MPOCTHIX BEMIECTB. AJIJIOTPOIUSI.
®dusnyeckue cBOMCTBAa HeMeTauioB. OTHOCUTENBHOCTh MOHATHM «METAID) U «HEMETAILI».

Bonopoa. Ilonoxenune Bomopona B Ilepuomumueckoit cucreme xumuyeckux i3nemeHtoB J[. U.
MenneneeBa. CTpoeHHe aToOMa U MOJIEKYJIbl. PU3HUECKHE U XMMUYECKHE CBOMCTBA BOJOPOA, €r0 OJIy4eHHE
Y TIPUMEHEHHUE.

Boga. Crpoenue monexynsl. Bonopoanas xumuueckas cBsizb. DU3MYECKHE CBOICTBa BOJBI.
AHoMmanuu cBOWCTB BoJbl. ['uapodunabubie u rupodoOHbIe BeniecTBa. XUMUYECKHE CBOWCTBA BOBI.
Kpyrosopot Boabl B mpupoje. Bomoounctka. Aspanusi Boabl. beiToBbie GuabTpsl. MuHepanabHbIE BOJIBI.
JuctunnrpoBaHHasi BOJa, €€ MOJyuyeHUE U IPUMEHEHHE.

OOmas xapakrepucTika ranoreHos. CtpoeHue atoMoB. [IpocTbie BelecTBa 1 OCHOBHbIE COCTUHEHNUS
raJIoreHoB, ux coiictBa. Kparkue cBenenus o xjuope, opome, prope u uojne. [IpumeHeHmne ratoreHoB 1 ux
COEIMHEHUI B HAPOJHOM XO3SMCTBE.

Cepa. CtpoeHue aToMa, alsIoTpOIHs, CBOMCTBA M IpUMEeHeHue poMOndeckoii cepsl. Oxkcuabl cepsl (IV)
u (VI), ux nonyuenue, cBoiictBa u npuMeHeHue. CepHasi KUCJIOTa U €€ COJM, UX MPUMEHEHHE B HApOJAHOM
xo3saucTBe. [[pon3BoICTBO CEPHON KUCIIOTHI.

A3zor. CTpoeHue aroma ¥ MOJIEKYJIbI, CBOMCTBA MPOCTOTO BEIIECTBA. AMMUAK, CTPOEHUE, CBOWCTBA,
nosydeHue u npumeHenue. Cojin aMMOHUs, UX cBOMcTBa U mpuMeHeHue. Okcuabl azota (I11) u (IV). AzotHas
KHUCJIOTa, €€ CBOWCTBa W mpuMeHeHue. HwutpaTel u HUTpUTH, mpoliemMa HX COJAEpKaHUS B
CEJIbCKOXO03SUCTBEHHOW MPOAYKIIMH. A30THBIE y10OpEHUSI.

®ocdop. CtpoeHne aroma, asIOTPOIUS, CBOWCTBA OEIOro M KpacHoro ¢ochopa, UX NPUMEHEHHE.
OcHoBHbIe coequHenus: okcu pochopa (V) u oprodochopnas kucnora, pocdarsl. DochopHbie ynodpeHus.

VYraepon. CtpoeHue atoMa, alsIoTpoOnus, cBoiicTBa Moaudukanuii, mpumeHenne. OKCUABI yriepoja
(II) u (IV), ux cBoiicTBa u npumenenue. KapOoHaThI: KaJbIUT, CO/Ia, TOTAL, UX 3HAYSHHUE B IPUPOE U )KU3HU
YeJloBeKa.



Kpemuuii. CtpoeHune aTtoma, KpUCTaNIMYECKUN KpPEMHUI, €ro cBoilcTBa M npuMeHeHue. Oxcup
kpemuus (IV), ero npupoansie pazHOBUAHOCTU. CHUIUKaThl. 3HAUEHHE COCAUHEHUN KPEMHHUS B KMBOU U
HekUBOM npupoie. [IoHsITHE 0 CUITMKATHOW MPOMBIIIIIEHHOCTH.

Hemoncmpayuu. OGpa3ibl raIoTeHOB — MPOCTHIX BEIIECTB. B3anMoeiicTBHE TaloreHoB ¢ HaTpUEM,
C alOMHUHUEM. BpITecHeHHe XJI0poM Opoma MM MOJia U3 PacTBOPOB MX coiiell. B3ammopelicTBue cepsl C
MeTaJlJIaMH, BOJIOPOJIOM U KHCIOpoaoM. B3anmozeiicTBre KOHIIEGHTPUPOBAHHOM a30THOM KHUCIOTHI C MEJIBIO.
[Tornomienue yrieM pacTBOPEHHBIX BEIIECTB WM Ta3oB. BoccTaHOBIEeHHE MenM U3 €€ OKCHUIA YIJIEM.
OO0pa3ipl MPUPOIHBIX COSNMHEHUN XI0pa, cephl, hocdopa, yriepoaa, kpeMuus. OOpa3ibl BaXHEHITUX IS
HApOJIHOTO X034KCTBA CyIb(aTOB, HUTPATOB, KapOOHATOB, (hocParos. OOpa3Lbl CTEKIIA, KEPAMHUKH, IEMEHTA.

Jlabopamopusvie onvimwur. 20. Ilonydyenne u pacno3HaBanwe Bojopoaa. 21. HccinenoBanue
MOBEPXHOCTHOTO HATSXKEHUS BOJIbI. 22. PacTBOpeHue nepMaHranara Kajius WM MEIHOTO Kyropoca B BOJIE.
23. T'maparamms o6e3BokeHHoro cynabdara memu (II). 24. M3roroBieHue THUIICOBOTO OTIEeYaTka. 25.
O3HakoOMJICHHE C KOJUICKIIUEH OBITOBBIX (PrutbTpoB. 26. O3HAKOMIIEHHE C COCTABOM MHHEPAIbHON BOJBI. 27.
KaduectBenHas peakuus Ha rajioreHuA-uoHbI. 28. [loayueHnue, coOupanne W pacro3HaBaHHE KHCIopoja. 29.
l'openue cepbl Ha Bo3zayxe u B kuciopojae. 30. CBoiicTBa pa3zdaBieHHON cepHOM KuciaoThl. 31. U3yuenue
cBoiicTB ammuaka. 32. Pacnio3HaBanue coneii ammonus. 33. CBolicTBa pa30aBIeHHONM a30THOM KUCIIOTHI. 34.
B3aumopeiicTBue KOHIIGHTPUPOBAHHOM a30THOM KHCIOTHI ¢ Menbto. 35. PacmosnaBanue Qocdartos. 36.
lNopenue yras B kucnopose.37. [lonydyenue, cobupanue u pacrio3HaBaHUE YIJIEKUCIIOTO raza. 38.
[TomyueHnue yroapbHOM KHCIOTHI M u3y4yeHHe ee cBoicTB. 39. Ilepexon kapOboHaToB B ruapokapooHaTsl. 40.
Paznoxenue runpokap6onara Hatpus. 41. [TonydyeHne kpeMHEBOI KUCIOTHI U U3y4YEHUE €€ CBOMCTB.

Ilpeomemmnoie pe3yromamul 00yuenus

OOyuaromuiics JOJKEH YMETb:

UCIOJIb30BaTh MPU XapaKTEPUCTHKE METAJUIOB U UX COCIMHEHUN MOHATHUS: KHEMETAJUIbD»,
«TaJIOTE€HBI», «aJUTOTPOITHBIE BUJOU3MEHEHHUS», <GKECTKOCTh BOJIBI», «BPEMEHHAs KECTKOCTh BOJIBD,
«TOCTOSIHHASA KECTKOCTh BOJBI», «0OIIas >KECTKOCTh BOJbI»; [aBaTh XapaKTEPUCTUKY XUMHUYECKUX

3JIEMEHTOB-HEMETAJNIOB (BOJIOPO/1a, TAJIOTEHOB, KUCIOPO/a,
cepsl, azota, ¢ocdopa, yriaepoaa, KpeMHHs) 0 X MojoxkeHuto B [leproguueckoil cucreMe XUMHUYECKHX
anemeHtoB JI. M. MeHneneeBa (XUMUYECKHI 3HAK, MOPSAKOBBI HOMEp, MEpUOA, TpyIma, MOArPYIIa,
OTHOCHUTEIIbHAsl aTOMHAsl Macca, CTpOeHUE aToMa (3apsij siipa, YUCJIo IPOTOHOB U HEUTPOHOB B sAIpe, o01iee
YHCIIO 3JIEKTPOHOB, paclpesiesieHue 3JEKTPOHOB IO 3JIEKTPOHHBIM CJIO0SM), MPOCTOE BELIECTBO, (hopmyia,
HA3BaHME U TUII BBICIIETO OKCH/IAa ¥ TUAPOKCUIA, (DOpMYIa U XapakTep JeTy4ero BOAOPOTHOTO COSTUHEHU );
Ha3bIBaTh COSAMHEHHSI HEMETAIIJIOB U COCTABIIATh UX (POPMYIIBI IO Ha3BAHUIO;

XapaKTepu30BaTh CTPOCHUE, 00IIMe (PHU3HMUEeCKHe U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-
HEMETAIJIOB; OOBSICHATH 3aBUCUMOCTh CBOMCTB (MJIM MPEICKAa3bIBATh CBONCTBA) XUMUYECKHIX DJIEMEHTOB-
HEMETAJUIOB (paguyc, HEMETAJUIMYECKHE CBOMCTBA AIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOIICTBA
JJIEMEHTOB) W O00pa3yeMbIX HMH COEIWHEHUH (KHUCIOTHO-OCHOBHBIE CBOWCTBAa BBICHIUX OKCHAOB H
THUAPOKCUIOB, JIETYYUX BOJOPOJHBIX COEIUHEHHUH, OKHUCIMTEIhbHO-BOCCTAHOBHUTEIbHBIE CBOICTBAa) OT
nonoxkeHus B Ilepuonmueckoi cucteme xumudeckux snemeHToB [I. M. MeHneneeBa; onmuceiBaTh 0O0IIMe
XUMHUYECKHE CBOMCTBA HEMETAJIIOB C MTOMOIIBIO PYCCKOTO SA3bIKA U SI3bIKa XMMHH; COCTABIISATH MOJIEKYJISIPHBIE
YpaBHEHUS PEAKIIH, XapaKTEPU3YIONIUX XUMHUUECKUE CBOMCTBA
HEMETAJUIOB U UX COEIMHEHMM, a TaK)Ke 3JIEKTPOHHBIE YPABHEHUS MPOLIECCOB OKUCICHUS-BOCCTAHOBIICHHUS;
YpaBHEHHUS 3JIEKTPOTUTHUECKON TUCCOLIMALNNU; MOJIEKYJISIPHBIE, ITOJIHBIE U COKpAallleHHbIE HOHHbIE YpaBHEHUS
peakuuii ¢ ydJacTheM 3JIEKTPOJIUTOB; YCTaHABIMBATh NMPUYUHHO-CIEICTBEHHBIE CBSI3M MEXIY CTPOCHHEM
aToMa, XUMHYECKOM CBS3bIO,

TUATIOM KPHUCTAJUTMYECKOW PEIIETKH HEMETaUIOB U WX COCIWHECHHH, WX OOmMMHU (U3HYECKUMU U

XUMHYECKMMH CBOMCTBAMHU; OIMHUCHIBATH XMMHUYECKHE CBOMCTBA BOJOPOJa, TaJIOTEHOB, KHUCIOpPOJa, CEpBI,

azorta, ¢ocdopa,

rpadura, anMasa, KpeMHHUS U UX COCIUHEHUN C MOMOIIBI0 PYCCKOTO SI3bIKA M s3bIKA XUMHUH; OMUCHIBATH
CIOCOOBI YCTpaHEHUS KECTKOCTH BOJABI U BBITIOJIHATH COOTBETCTBYIONIUN UM



XUMHUYECKHH OKCIIEPUMEHT; BBINOJHATh, HAOMIOAATh M OINUCHIBATh XHUMHUYECKHH OSKCIIEPUMEHT II0
pacro3HaBaHUIO HOHOB
BOJIOPOJIa M aMMOHUSI, Cylb(haT-, KapOoHAaT-, CHIIMKAT-, ocdar-, XxIopua-, OpoMHI-, HOIUA-UOHOB,;

SKCIIEPUMEHTAJbHO  MCCIENOBaTh  CBOIMCTBA  METAJUIOB M HMX  COGIMHEHUH,  peuarhb
JKCIIEPUMEHTaJIbHBIE 3a1auu 110 TeMe «HeMeTramiby; onuchiBaTh XUMUUYECKUN IKCIIEPUMEHT

C IIOMOILIBIO PYCCKOIO S3bIKA U A3bIKA XUMUH;

MIPOBOAUTH PACUEThI [0 XUMUYECKUM (OpMYJIaM U YPaBHEHUSIM PEaKIUi, MPOTEKAIOIIUX C Y4aCTHEM
HEMETAJVIOB U UX COCITMHEHUN.

Memanpeomemnuie pesyromamst 00y4yenusn OOydyalOUIUIiCS MOJDKEH YMETh: OpPraHU30BBIBATH
yueOHOe B3aUMOJICHCTBHUE B TPyIIIE (pacpeaessiTh pOJIH, IOTOBAPUBATHCS IPYT C PYTOM H T. 11.); TPEABUACTh
(IpOorHO3UpOBaTh) MOCIEICTBUS KOJUIEKTUBHBIX PELLICHUN;

MMOHUMATh MPUYMHBI CBOETO HEYCIeXa U HaXOJAUTh CIIOCOOBI BBIXO/IAa U3 ATON CUTYallUU; B TUAJIOTE C
YUUTEIIEM YYUThCS BhIpaOaThIBATh KPUTEPHH OLIEHKHU U OIPEACIIATH CTETIEHb YCIICIIHOCTH BITOJIHEHHS CBOCH
paboThI 1 pabOTHI BCEX, UCXOIs1 M3 MMEIOLIUXCS KPUTEPHUEB,

COBEpIICHCTBOBATh KPUTEPUU OIICHKH U MOJIb30BATHCSI MU B XOJI€ OLIEHKH U CAMOOLIEHKH; OTCTauBAaTh

CBOIO TOYKY 3pEHUs, apTyMEHTUPYS €€;

MOATBEPKIaTh ApTyMEHTHI (PaKkTamMu; KPUTUYHO

OTHOCHUTBCSI K CBOEMY MHEHHUIO;

CITyIIaTh JPYTUX, IBITAThCA MPUHUMATD JPYTYI0 TOUKY 3pEHUS, OBITh TOTOBBIM H3MEHHUTH CBOIO
TOUKY 3pEHUS; COCTABIATH pedepar 1Mo onpeesieHHOMI

dopme.

Tema 4. [IpakTukym 2. CBoiicTBa coeMHEHUIl HeMeTaJLI0B (3 1)

1. Pemenue »skcrepuMeHTanbHBIX 3amad 1o Teme «lloarpymma ramoreHoB». 2. Pernenwue
9KCIIEPUMEHTANBHBIX 3a7a4 no Teme «lloarpymnma kucnopoaay. 3. PemieHne skcriepuMeHTANbHBIX 3a7a4 IO
teme «lloarpymnma azoray». 4. Pemenue skcriepuMeHTanbHbIX 3aAa4 1o Teme «lloarpymnmna yriaepona. 5.
[Tomyuenue, cobupanue 1 pacrio3HaBaHUE ra3oB.

Ilpu 08yxuacosom nAAHUPOBAHUU NPOBOOSMCI MOJILKO npakmuyeckue pabomol 1, 2 u 5.

Ilpeomemmnuie pezynomamut 00yuenus O0ydaronuiics

JOJKEH YMETh:

oOparmiaThcs ¢ JIabopaTopHBIM 000PYAOBAaHHEM M HArpeBaTEeIbHBIMU TPUOOPAMU B COOTBETCTBUU C
IpaBUIaMU TEXHUKH O€30MaCHOCTH; BBIMOJHATH IMPOCTEHIINE NpueMbl OOpalieHHs C J1abopaTOpHBIM

o0opy0BaHUEM: Ta00PATOPHBIM
HITaTUBOM, CIIUPTOBKOI; Ha0JII0/1aTh 32 CBOMCTBAMU BEILLIECTB U SIBICHUSMU,

MIPOUCXOJIAIIMMU C BELIECTBAMU; ONUCHIBATh XUMUUYECKUI SKCIIEPUMEHT C

MIOMOIIBIO PYCCKOTO S3bIKA U 3bIKAa XUMHHM; JIEJIaTh BHIBOJIBI IO PE3yJIbTaTaM

IIPOBEJIEHHOT'O SKCIIEPUMEHTA.

Memanpeomemnmnule pe3yromamol 00y4eHus

OOyyaromuiicst TOJMKEH YMETb:

OTIpeNieNATh, UCXO/1 U3 YUeOHOM 3a7au, HEOOXOJMMOCTb MCIIOJIb30BaHMsI HAOIIOJCHUS UM SKCIIEPUMEHTA.

Tema 5. KpaTkue cBeieHus1 00 OpraHudeckux coefuHeHusx (74.)

VYrnesonopoasl. Heoprannueckue u opraHndeckie BeEeCTBa. Y IIIEBOJOpOoAbl. MeTaH, 3TaH, IponaH
KaK MpeJesIbHbIE YIIIEBOIOPO/Ibl. DTHIIEH U alleTUJICH KaK HelpeaeabHble (HEHACHIILICHHbIE) YIIIEBOI0POIbI.
I'openue yrneBonoponos. KauecTBeHHbIE peaKkIIM Ha HENPEIEIbHbIE COEAMHEHUS]. Peakius
JeTUAPUPOBAHHUS.

Kucnoponcoaep:xaiue opraHn4eckue COEANHEHNs. DTUIIOBBIN CIIUPT, €T0 MOJIy4€HNE, IPUMEHEHNE
U Qusmnonoruyeckoe aeicraue. TpexaToMHbIN ciupT riniepuH. KauecTBeHHas peakiys Ha MHOTOaTOMHbBIE
CHHPTHL. YKCYCHas, CTEApUHOBAs U OJIEMHOBAs! KUCIOTHI — MPEJCTaBUTENN KiIacca KapOOHOBBIX KHUCIIOT.
Kupsr. Mpura.



A3oTcozepKalue OpraHndeckue CoOeAMHEHNs. AMUHOTpynna. AMUHOKHCIOTE. AMUHOYKCYCHAst
kuciioTa. benku(mporennsl), X GYHKIMH B )KUBBIX OpraHu3Max. KauecTBeHHBIC pe- aKIIUK Ha OENKH.

Jemoncmpayuu. Mozaenu MoJeKyll MeTaHa, 3TaHa, IPOIaHa, 3TUJICHA U alleTHIICHA.
BsaumoneiicTBue sTHieHa ¢ OpOMHONM BOAOM M pacTBOpOM mepMaHraHata kKaius. OOmue XUMHUYECKHUE
CBOICTBa KMCIIOT Ha IPUMEPE YKCYCHOM KUCIOThl. KauecTBeHHas peakilysl HA MHOIOATOMHBIE CITUPTHI.

Jlabopamopnsie onvimot. 42. KadecTBEeHHbBIE peaKIuy Ha OCJIKU.

Tema 6. O000meHNe 3HAHUI 10 XMMUM 32 KYPC OCHOBHOM mKoJbl. [loaroroska k
rocy1apcTBEeHHOM UTOroOBOM aTrecTamum (8 1)

[Tepuonuueckuii 3akoH u llepuonuueckas cuctemMa xuMmuueckux anemMeHtoB . M. Menneneesa.
®u3nUecKuil CMBICIT TOPSAIKOBOIO HOMEpa 3JIEMEHTa, HOMEPOB IE€pUOJAa U TPYHIbl. 3aKOHOMEPHOCTU
M3MEHEHUS CBOMCTB 3JIEMEHTOB M UX COCIMHEHUM B MIEPUOJIaX U TPYIIax B CBETE MPEICTABICHUNA O CTPOCHUU
aTOMOB 3JIEMEHTOB. 3HAUE€HNE NIEPUOANYECKOT0 3aKOHA.

Bunbel xuMuyeckux cBsized W TUIBI KPUCTAUTMYECKUX pEIeTOK. B3aMMOCBSI3b CTPOEHUS U CBOICTB
BEIIECTB.

Krnaccudukanys XuMU4eCKUX peakiuil Mo pa3InyHbIM MPU3HAKaM (YHCIIO U COCTaB Pearupyrouux 1
0o0pa3yroImuxcsi BEIIECTB; HAlW4KMe TpaHUIbl pasfena ¢a3; TemioBod >PQeKT; M3MEHEHUE CTeneHei
OKHCJICHUsI aTOMOB; HCIIOJIb30BaHUE KaTajau3aTropa; HampapiieHHe mnpoTekaHus). CKOpOCTh XMMHUYECKHX
peakuii U Qaktopsl, BausmonMe Ha Hee. OOPAaTUMOCTh XMMHMUYECKHX PEAKIUHd U CHOCOOBI CMEIICHHS
XUMHYECKOTO PAaBHOBECHS.

[IpocTeie u cnoxHbIE BelecTBa. MeTaibl 1 HeMeTaJUIbl. [ eHeTHYecKue psapl MeTasia, HEeMeTalljia U
nepexoHoro Meramuia. OKCHUIbl U THIPOKCH bl (OCHOBAHUS, KUCIOThI, aM(OTEpHbIE TUAPOKCUABL), cosn. Mx
COCTaB, KJIaCCHU(UKAIUS U OOIIHE XMMHUYESCKHE CBOMCTBA B CBETE TCOPUH IIICKTPOIUTHICCKON JTHCCOIHAIIHH.

Juunocmnuuie pesynomamot 00yuenuna OOydyaroUUiics NOJKEH: 3HATh M IMOHUMATh: OCHOBHBIE
UCTOPUYECKHE COOBITHS, CBS3aHHBIC C PAa3BUTHEM XUMHH M OOINECTBA; JOCTMIKCHUS B 00JaCTH XUMHH U
KYJIbTYpHBIE Tpaaulliu (B YaCTHOCTH, HAy4YHbIC TPAIUIIMU) CBOEH CTpaHbl; OOIIEMUPOBBIE JOCTHXKEHUS B
00JacTi XMMUH; OCHOBHBIE IPUHIIMIIBI U TIPaBUJIa OTHOLICHHSI K IPUPO/IE; OCHOBBI 3JI0pPOBOT0O 00pa3a KU3HU
U 370pOBbecOeperalonux TEXHOJIOTUN; MpaBuUiia MOBEJACHHUS B YPE3BBIYANHBIX CUTYallUSX, CBSI3aHHBIX C
BO3JICUCTBUEM pPa3JIMYHBIX BEIIECTB; OCHOBHBIC MpaBa W OOS3aHHOCTH TpaKJaHWHA (B TOM YHUCIE
00ydJaromerocs), CBsI3aHHBIE C JUYHOCTHBIM, MPOGECCHOHATBHBIM M KU3HEHHBIM CaMOOMpPEIeICHUEM;
COIMATBHYIO 3HAYMMOCTh U COZIepKaHue TPOQeccuil, CBI3aHHBIX C XUMHUEH; UCTIBITHIBATh: YYBCTBO TOPAOCTH
3a POCCUMCKYI0 XUMHUYECKYIO HAyKY U YBaXKEHUE K UCTOPHUH €€ Pa3BUTHUS; YBAXKEHUE U IPUHATUE TOCTUKEHUN
XUMHH B MHUPE; JIFOO0BB K MMPUPOJIE; YBAKEHUE K OKPYKAIOMINM (00yUJaIOIUMCS, YUUTEISIM, POIUTEISM H p.)
— YMETh CIYyIIaTh U CIBIIIAThH MapTHEpa, MPU3HABATH MIPABO KAXKJIOTO Ha COOCTBEHHOE MHEHHE, TPUHUMATh
pelIeHus: ¢ y4eTOM TO3MIINI BCEX YYAaCTHUKOB; YYBCTBO IMPEKPACHOTO U ICTETHMUYECKUX UYBCTB Ha OCHOBE
3HAKOMCTBa C MHPOM BEIECTB W HMX MPEBPAICHUN; CAMOYBAKEHHE U SMOIMOHAIHHO-TIONOKHUTEIHHOE
OTHONIEHHE K cebe; MpU3HaBaTh: IIEHHOCTh 3J0POBBS (CBOETO M JPYrUX Iojiel); HEOoOXOJUMOCTh
CaMOBBIPAKEHUS,
caMopeali3allii, COIMAJbHOTO TMPU3HAHMS; OCO3HABaTh: TOTOBHOCTh (WJIM HETOTOBHOCTH) K
CaMOCTOSITENIbHBIM TIOCTYIIKAaM U JIEUCTBUSM, OTBETCTBEHHOCTh 32 WX pPEe3YylbTaThl; TOTOBHOCTH (MU
HErOTOBHOCTH) OTKPBITO BBIpAXaTh M OTCTaMBaTh CBOK MO3ULHIO M KPUTHYHO OTHOCUTHCS K CBOMM
MOCTYIKaM; TPOSIBIATH: IKOJIOTUYECKOE CO3HAHUE; T0OpPOKENaTeNbHOCTh, NOBEpUE U BHUMATEIHHOCTHh K
JIOJISIM,

TOTOBHOCTh K COTPYAHHUYECTBY M APYKOe, OKa3aHUIO TIOMOIIM TeM, KTO B HEW HYKJaeTcs; 000OIIECHHBIH,
YCTONYMBBIA U M30MpaTeNIbHBINA MMO3HABATENBHBIN WHTEPEC, HHUIIMATUBY U JIFOO03HATENBHOCTh B U3YUCHHUH
MHpa BEIIECTB U PEAKIIH; IEJIeYCTPEMIICHHOCTh W HACTOWYMUBOCTh B JIOCTHIKCHHUH II€JIeH, TOTOBHOCTh K
MIPEOJIOJICHHUIO TPYAHOCTEH; YOSKIEHHOCTh B BO3MOKHOCTH TTO3HAHUSI IPUPOIBI, HEOOXOAMMOCTH Pa3yMHOTO
UCTIONIb30BaHUsl TOCTHIKEHU HAYKU M TEXHOJOTHH Ui pa3BUTHUS OOIECTBa; YMETh: YCTaHABIMBATH CBSI3b
MEXAYy LeJbl0 M3YyYEeHUs XUMHUU W TEeM, JJII 4Yero OHa OCYIIECTBIsETCA (MOTHBAMH); BBIIOJIHSITh
KOPPUTHUPYIOIIYIO CAMOOLEHKY, 3aKJIFOUAIOIIYIOCS B KOHTPOJIE 3a MPOIIECCOM M3yUYEHUs XMMUU U BHECEHUH



HEOOXOJUMBIX KOPPEKTHBOB, COOTBETCTBYIOIIUX dTallaM M CIoco0aM M3ydeHUs] Kypca XUMUU; BBITIOIHSTH
PETPOCTIEKTUBHYIO CAMOOIIEHKY, 3aKJIIOUAIOIIYIOCS B OLICHKE IIPOLiecca U pe3yJibTaTa U3y4eHus: Kypca XUMHH
OCHOBHOI1 IIKOJIBI, ITO/IBE/ICHUU UTOTOB HA OCHOBE COOTHECEHHUSI 1IeJIel U Pe3yJbTaTOB; CTPOUTD JKU3HEHHbIE
U ipodecCuOHaIbHbIE TUIAHbI C YU€TOM KOHKPETHBIX COLIMAIBHO

UCTOPUYECKHX, IOJUTHUYECKUX M OSKOHOMHYECKHX YCIIOBHIA; OCO3HABaThb COOCTBEHHbIE IICHHOCTH U
COOTBETCTBUE UX IPUHUMAEMbIM B KU3HU PELIEHUSAM; BECTU AUAJIOT HA OCHOBE PaBHOIPABHBIX OTHOIIEHUN 1
B3aMMHOT0 YBa)KCHMUS; BbIIENIATh HPAaBCTBEHHbII aCIIEKT ITOBEIEHUS U COOTHOCUTh IIOCTYIKHU (CBOM U APYIHX
arofed) M COOBITUS C NPUHATBIMH STMYECKUMM HOPMaMH; B Ipelelax CBOHUX BO3MOXHOCTEH
IPOTHBOACHCTBOBATH ACHCTBHUAM U BIMUSHUAM, IIPEICTABISIONIMM yrpo3y *KH3HH, 30POBbIO U 0€30IaCHOCTH
JUYHOCTU U OOILECTBa.

H3menenusn, enecennvie ¢ yueOHyI0 NPOPaAMMY:

VBENINYEHO KOJUYECTBO YacoB, OTBEAEHHOE Ha u3ydeHue TeMbl 5 «Kparkue cBeneHus o0
OpPraHUYECKUX COEAMHEHUSIX» 10 7 (BMecTo 4) 4acoB 3a CUET pe3epBHOIO BPEMEHH, YBEJIUYEHO KOJIUYECTBO
KOHTPOJBHBIX padoT 10 4 (Tema «Hemeramasl» pazdouta Ha /1Ba 0JI0Ka, KOKABINH M3 KOTOPHIX 3aBEpIIACTCS
KOHTPOJILHOM paboTO).

Temamuueckoe naanuposanue 9
Knacc (684; 2u/neo).

No HaumenoBanue pa3nenoB u Tem Koun-Bo N3 Hux
n/n 4acoB
IIp.p K.p.
1. | Beepenue. OOmas xapakTepuCTUKAa XUMUYECKUX AJIEMEHTOB u | 11 1
xumuueckux peakuuid. [ICX0O.
2. | Metamisl 14 1
3. | [Ipaktuxym Nel 1 1
4. | Hemeramibl 24 2
5. | [Ipaktuxkym Ne2 3 3
6. | Kparkue cBeneHust 00 OpraHMueCKMX COeAMHEHUSX 7
7. | O6001IeHNE 3HAHUH [T0 XMMHUU 32 KypC OCHOBHOM IIKOJIBI. 8
ITonroToBka k rocyaapcTBeHHOM urorooit arrecraiuu (I'MA)
Hroro: 68 4 4

Kanennapno-temaTndeckoe miiaHupoBanue 9 Kiacc
(2 yaca B Hezemto, Bcero 68 4acos)

Ne Tema ypoxka Yacos Hara
n/n [Tnan. ’ daxT.
Beenenue. O01as XapaKTePUCTHKA XUMHYECKHUX JIEMEHTOB U XUMHYECKHUX PeaKIuid.
Iepuoauveckuii 3akon u Ilepuoanyeckasi cucrema xumudeckux 3jeMeHToB /[, U. MenpaeseeBa (11 u)
1-2 XapakTepHCTHKa XUMUYECKOTO 3JIEMEHTA HA OCHOBAHUU €T0 MOJIOKEHUS B 2
[CX02.
3 Awm¢orepnbie okcubl 1 ruapokcuast Jl.o.l 1
4 [Tepuonnueckuii 3akoH U nepuonuyeckas cucrema Jl. . MenzaeneeBa B cBete 1
YUYEHHS O CTpOoeHHH aToMma. JI.0.2
5 XumMuueckasi OpraHu3alus )KUBOM U HEXKMBON TIPUPOABI 1
6 Krnaccudukanms XuMHU4ecKux peakiyii o pa3TuIHbIM ocHOBaHuM J1.0.3
7 [lonsiTHe o ckopocTH XxUMHU4ecKoi peakuuu. JI1.0.4-8
8 Karanu3zatopsr. Jl.0.9-11




9-10 | OGobmenre U cucTeMaTH3aIysa 3HaHHU 1o Teme «BBemenme. OOmas 2
XapaKTePUCTUKA XUMUYECKUX DJIEMEHTOB U XUMHUYECKUX PEAKITUH.
[Tepuonuueckuii 3akoH u llepuogmyeckas cucrema XMMHUYECKUX
anemenToB 1. . MenaeneeBay

11 Konrposnsnas pabora Ne 1 o teme «Beenenune. OOMmas XxapakTepuCcTUKA 1
XMMHYECKUX JIEMEHTOB M XUMHUYECKUX peakuuid. [lepuognueckuit
3akoH U [lepuoanueckas cucteMa XuMHU4ECKHUX 3eMeHTOB JI. 1.
Meunneneesay

Tema 1.Metanani (14 1)

12 [onokeHre >JIEMEHTOB — MeTauioB B llepHoaMyeckoil cucreme 1
xuMuyeckux aemeHToB /. 1. MenaeneeBa u 0COOEHHOCTH CTPOCHHS
ux aroMoB. du3nyeckue cBOKMCTBAa MeTAIIOB. CIjIaBbI

13 XHUMHYECKHE CBOMCTBA MeTasuIoB. Jl.o. 12 1

14 Mertamisl B ipupoze. Obuue criocoos! nx nonydenns Jl.o.13-14 1

15 [TonsTe 0 KOPPO3UU METAIIOB 1

16 OO6mas XxapakTepucTHKa MeTauioB A rpymnmsl. 1

17 CoenuHeHUS METOYHBIX METaIOB 1

18 [lemouno3emenbHbie MeTawb JI.o. 15 1

19 CoenuHeHuUs MEeT0THO3eMeTbHBIX MeTauioB JI.o. 16 1

20- AmomuHMIA 1 ero coenuaeHus. Jl.o. 17 2

21

22- JKeneso u ero coequnenus. Jl.o. 18-19 2

23

24 O06001meHne 3HaHnH 110 TeMe «MeTaTbDy 1

25 KonTposnbHas padora Ne 2 o teme «MeTauib

Tema 2. IlpakTukym 1. CBolicTBa MeTa/JIOB M UX coeAuHeHnH (1 u)

26 [IpakTuueckas padora Ne 1. PereHue skCriepuMEHTAIILHBIX 3a/1a4 Ha 1

pacro3HaBaHWE U TOTyUYEHUE COCAMHEHHI METAIJIOB
Tema 3. HemeTtannl (244)

27 OO6m1as xapaKTepuCTHKa HEMETAIJIOB 1

28 Bogopon. Jl.o. 20 1

29 Bopa Jl.o. 21-22 1

30 l"anoreHsr. 1

31 Coenunenns rajgoreHos Jl.o. 27 1

32 Kucnopon Jl.o. 28 1

33 Cepa, e€ pusnueckue u xumuieckue ceoiicrea Jl.o. 29 1

34 Coennnenus cepsl CepHast KMCIIOTa Kak 1eKTponuT u e€ conn JI.o. 30 1

35 CepHas KHCIIOTa KaK OKUCITUTENb. [loydeHre U NpUMEHEHNE CEPHOM 1
KHMCIIOTBL.

36 O6006menue 3Hanui o Teme «Hemeramner VIIA, VIA rpymnm, Bogopom»

37 Kontponbnas pa6ora Ne 3 o reme «Hemetamnst VIIA, VIA rpymm, Bogopoa» 1

38 A3OT U €ro CBOMCTBA 1

39 AmmMmuak u ero cpoiictsa. Jl.o. 31 1

40 Conu ammonus. JI.o. 32 1

41 Oxcupsl a30Ta. A30THask KHCIIOTa Kak AJIEKTPONNT, €€ mpuMeHnenue Jl.o. 33 1

42 A3OTHas KUCJIOTa KaK OKHCIUTENb, ¢€ moryaenne JI.o. 34 1

43 docop. Coenunenust pocdopa. [Toustre o pochopubix ynodopenusx Jl.o. 35 1

44 VYrnepon Jl.o. 36 1

45 Oxcunsl yrieponaa Jl.o. 37 1

46 VYrosbHast kuciiora u €€ cou Jl.o. 38-40 1

47 Kpemumuii. Coequnenns kpemuus Jl.o. 41 1




48 CunrkaTHast MPOMBITUICHHOCTh 1
49 O0600mmenue 3aannii mo TeMe «Hemetammer VA, IVA rpymm» 1
50 KonTponbHas padora Ne 4 mo teme «Hemeramner VA, [VA rpymm» 1
Tema 4. [IpakTuxkym 2. CBoiicTBa coeIHHEHUIT HEMETAJLIOB (3 1)
ol [IpakTrueckas pabora Ne 2. PemieHuwe sKCIIEpUMEHTAIbHBIX 3a7a4 10 1
teme «lloarpymnmna rajioreHoBy.
52 [Ipaktuyeckas pabora Ne 3. PemieHue sKCIEpUMEHTANBHBIX 3a7ad IO 1
teme «l[loarpynna kuciopona.
53 [Mpaktuueckas padora Ne 4. [ToydeHue, coOnpaHue u pacrio3HaBaHUE 1
rasos.
Tema 5. KpaTkue cBeeHusi 00 OpraHu4ecKuX coeJMHeHUuAX (7 4)
54 [Mpenmer oprannyeckoii xumuu. [IpeaenbHbie yriIeBoA0POIbI 1
55 HenpenenbHbie yriaeBogopoIst 1
56 Kucnopoconepxkaiiue oprannieckue coequaeHus. CiupThl 1
57 KapOoHOBBIC KUCTOTHI 1
58 Kupsl. YrieBoabt 1
59 A3zoTcoaepxaliye oprannueckue coequHenus Jl.o. 42 1
60 O600menue 3Hanmit o Teme «Kpatkue cBeieHns: 00 OpraHnIecKux 1

COEIMHEHMSIX», IPOBEpOUHas padoTa

Tema 6. O0001IeHMe 3HAHMI 110 XUMHUHM 32 KYPC OCHOBHOM 1IK0JIbI. [loaroTroBKa K 1o

HMTOrOBOM aTTecTanuu (8 u)

CyJ1apCTBEHHOM

61 [lepuoamueckuii 3akoH 1 nepuoauieckas cucrema Jl. M. Menaeneesa B cBete 1
YUEHHSI O CTPOCHUH aTOMa.

62 Buner xuMuaecKknX CBSI3€H 1 THITHI KPUCTANTHIECKUX PEIIeTOK. B3anMocBsI3b 1
CTPOCHHUSA U CBOMCTB BELIECTB

63 Knaccudukamnms XuMHU4ecKnX peakinil o pa3TuIHbIM Mpu3HakaM. CKopocTh 1
XUMUYECKUX PEaKIUil

64 Jucconnanus 3eKTPOIUTOB B BOAHBIX pacTBopax. IoHHbIe ypaBHEHUSI 1
peakiuit

65 OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH 1

66 Knaccudukanus u cBoiicTBa HEOPraHMUECKUX BEIECTB 1

67 Tpenunr-recrupoBanue no Bapuantam [ MA npouuisix JeT 1 J1eMOBEPCHH 1
Pe3epBHOe Bpems 1
Hroro 68




