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Conep:xkanue y4eOHOro npeamera

JInuHOCTHBIE, MeTanpeAMeTHbIE M NIPeAMETHbIE Pe3yJIbTaThl 0CBOCHHUSI Kypca XUMHH
BBenenue. O0masi XapakTepucTHKA XMMHUYECKUX 3JIEMEHTOB U XuMUYeckux peakuuil. Ilepuoanuecknii 3akon u Ilepuoanyeckasi cucrema
xumunuyeckux 3jemenToB [I. U. MenaeneeBa (10 4)
XapakTepucTuKa 3JIeMEHTa 110 ero nosoxeHuto B [lepuoguueckoit cucreme xummuueckux snemeHToB /. . Menneneesa. CBolicTBa OKCHUIOB, KUCJIOT,
OCHOBAaHUN M COJIEHl B CBETE TEOPUU DJIEKTPOJUTHUECKOM [IUCCOLMALMU U OKUCICHUS-BOCCTAHOBIICHUSA. [IOHATHE O MEpPEXOAHBIX AIIEMEHTaX.
AmMdortepHocThb. ['eHEeTHYECKUU psii TIepexoaHoro sjemMeHTa. [lepuomumyeckuii 3akoH u Ilepuognyeckas cucremMa XUMHUYECKUX 3jaemeHTOB J[. .
MenpeneeBa. XuMu4deckasi OpraHu3alys )KMBOM U HEKUBOW MPUPOABI. XMMHUYECKUI COCTaB sA/1pa, MAHTUH U 36MHOW KOpPBI. XMMHYECKHUE HIEMEHTHI B
KJIETKaX >KUBBIX OPraHu3MOB. Makpo- u MukposaemMeHTsl. O0001IeHNe CBEICHUI 0 XUMUYEeCKUX peakuusax. Knaccudukaius XuMudeckux peakiuui mo
Pa3IMYHBIM MPU3HAKAM: «YHCIIO0 U COCTAB PEArHpyIONNX M 00pa3yIOUINXCs BEIIECTBY, «TEIUIOBOM APPEKT», «HANpaBICHUE», KA3MEHEHNUE CTEIICH el
OKHCJICHUS DJIEMEHTOB, OOpa3yIOLIUX pearupyroniue BellecTBay, «daza», «HMCIoib30BaHHe Karanu3aTopa». [IoHSTHE O CKOPOCTH XHUMHUYECKON
peakuuu. GakTopsl, BIUAIOIINE HA CKOPOCTh XUMHUECKUX peakiuil. KaranuzaTopsl u katanus3. MIHrHOUTOpbI. AHTHOKCUIAHTBHI.
JdeMoncTpanum.
Paznuunsie popmer Tabmmuer . YI. MenneneeBa. Moaenn aToMoB 31eMeHTOB |—3-10 meprooB. MoJellb CTpOSHHS 3€MHOTO IIapa (IorepedHbIid
pa3pe3). 3aBUCHUMOCTh CKOPOCTH XMMHYECKOH peakuu OT MPUPOAbl PEarupyrolluX BEIIeCTB. 3aBUCHMOCTh CKOPOCTH XUMHYECKOW peakluu OT
KOHIEHTPALlUU pPEearupyrolnuX BeEIIeCTB. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peaklMHM OT IUIOLAAH CONPUKOCHOBEHMS pEarupyrollux BeEIeCTB
(«xunsamui  cnoi»). 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW pEakLMu OT TeMIepaTypbl pearupyrollidX BellecTB. [OMOreHHBI M TIeTeporeHHbIN
katanu3bl. DepMeHTaTUBHBIN Katanu3. MHrubuposanue.
JlaGopaTopHbIe ONBITHI.
1. [lonyueHnue ruapokcua MUHKA U UCCIEeI0BaHUE ero cBOMCTB. 2.MoaenupoBanue noctpoeHus [lepuoandyeckoil cuCTeMbl XMMUYECKUX 3JIEMEHT OB
. Y. MenneneeBa. 3. 3amelnieHue xene3oM Meau B pactBope cyibdara meau (II). 4. 3aBUCMMOCTB CKOPOCTH XUMHUYECKOW peakIUH OT MPHUPOJbI
pearvpyroumx BeIecTB Ha MpUMepe B3aUMOJICHCTBUS KUCIOT C METaJUIaMHU.
5. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOM PEaKIIMK OT KOHLIEHTPALMK PEarnpyolux BEIIECTB Ha IPUMEPE B3aUMOACUCTBHS LIMHKA C COJISTHOM KMCIIOTOM
Pa3INYHON KOHIIEHTPAL1H.
6. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH peakiy OT IUIOIIAAN CONPHUKOCHOBEHUS PEarupyronmx BemecTB. 7. MoAeIMpoBaHue «KHUIIAIIETO CIIOs». 8.
3aBUCHUMOCTh CKOPOCTH XUMHUYECKON peakiuu OT TeMIIepaTyphl pearupyrolinux BEeLEeCTB Ha puMepe B3aumoeiicteus okcuaa menu (II) ¢ pactBopom
CEpPHOU KHUCIIOTHI Pa3IMdHON Temmeparypsl. 9. Paznokenne mepokcuaa Boaopoa ¢ momoisio okcuna mapranna (IV) u karamaser. 10. O6HapyxeHue
KaTajia3bl B HEKOTOPBIX MUILEBBIX MpoaykTax. 1 1. MHrubupoBanue B3auMo€iCTBHS KUCIOT ¢ METANIaMH YPOTPOIIUHOM.
IIpeaMeTHbIe pe3ybTaThl 00y4eHUs
Yyamuiics 10J1KeH ymems:
MCIOJIb30BaTh MPHU XapaKTEPUCTHKE MPEBpAIICHUN BEUIECTB MOHATHUSA: «XUMUYECKas PeaklMs», «PeaklUuu COECTUHEHHS», «PeaKUUu Pa3IoKEeHHsD),
«peaKkIyu OOMEHay, «PEAKIMU 3aMELCHHS», «PEaKIui HEUTpaTu3aimy», «IK30TEPMUUECKUE PEaKIumny», «IHI0TEPMHUUECKUE PEAKIIUNY», «00paTuMBbIe
peakuum», «HeoOpaTHMBbIE pEeaKIHUH», <«OKHUCIUTENbHO-BOCCTAHOBUTENbHbBIE pEaKLUHUNW», «TOMOTE€HHBIE pEaKLUW», «TeTePOreHHbIE peaKLnun»,



«KATAIUTUYECKUE DPEAKLUN», «HEKATAIMTUYECKHE DPEAKLHUM», «TEIIOBOM 3(P(eKT XUMHUECKOH peakLHn», «CKOPOCTh XUMHMUYECKOW pPEeaKLUn»,
«KaTanm3aTop»;

XapaKTepu30BaTh XUMHUYECKUE 3JIEMEHTbl 1—3-ro mepuofoB mo MX mnojoxkeHuto B Ilepmomuueckoil cucreme xumuyeckux siemeHTos [l H.
MenpeneeBa: XUMUYECKHI 3HAK, MOPSAKOBBIA HOMEP, NEPUOJ, I'PYyIIa, MOATPYIa, OTHOCUTENIbHAs aTOMHAs Macca, CTPOCHHUE aTtoma (3apsij sapa,
YHCII0 IPOTOHOB U HEMTPOHOB B si/ipe, 00LIee YMCIIO MIEKTPOHOB, paclpeieIeHUe JIEKTPOHOB IO JIEKTPOHHBIM CIIOSIM, IIPOCTOE BELECTBO, (hopMyJIa,
Ha3BaHME U THUII BBICIIETO OKCHUJA U TUAPOKCUAA, JIETYUYEr0 BOJOPOIHOIO COEAMHEHUS (1)1 HEMETAILIIOB));

XapaKTepu3oBaTh OOIIME XUMHMUYECKHE CBOWCTBAa aM(OTEPHBIX OKCHJIOB M T'MIPOKCUIOB; NPUBOJUTH IPUMEpPHl PEAKLUH, MOITBEPHKAAIOLIMX
XMMHUYECKHUE CBOICTBA aM(POTEPHBIX OKCUIOB U I'MJIPOKCHUJIOB;

JlaBaTh XapaKTEPUCTUKY XMMHUYECKHX PEaKIHi MO YHCILy U COCTaBY MCXOJHBIX BEIIECTB M MPOAYKTOB PEAKLUU; TEIIIOBOMY 3¢ (EeKTy; HaIpaBICHUIO
IIPOTEKAHUS PEAKIIMU; U3MEHEHHIO CTETIEHEN OKHCIIEHUS DJIEMEHTOB; arperaTHOMY COCTOSIHMIO MCXOJIHBIX BELIECTB; YYaCTHIO KaTalu3aTropa;
OOBSICHATh M TNPUBOJIUTH HPUMEpPbl BIMSHHUA HEKOTOPBIX (PAaKTOPOB (NMPHPOJA PEarupyrolluX BELIECTB, KOHLEHTpAlMs BEIIECTB, AABICHHE,
TEeMIIEpaTypa, KaTalau3aTop, IOBEPXHOCTh CONPUKOCHOBEHMSI pEarnpyoIlrX BEIIECTB) HA CKOPOCTh XMMUUYECKUX PEaKLIUi;

Ha0JI0AaTh M ONKCHIBATh YPaBHEHUS PEAKLIUN MEX 1y BEIIECTBAMU C ITOMOIIIBIO €CTECTBEHHOIO (PYyCCKOTO UM POJHOIO) SI3bIKa U S3bIKa XUMUH;
IIPOBOAUTDH ONBITHI, MOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA aM()OTEPHBIX OKCUAOB U THIPOKCHUJIOB; 3aBUCUMOCTbh CKOPOCTU XMMHYECKON peakuuu
OT pa3auuHbIX (PaKTOpOB (IpUPOAA pPEArupyroLIMX BEIIECTB, KOHLIEHTPALUs BELIECTB, JaBJCHUE, TEMIlepaTypa, KaTajau3aTrop, MOBEPXHOCTb
CONPUKOCHOBEHHUSI pearupyrouux BEeIecTB).

MeTtanpeamMeTHblie pe3yabTaTbl 00y4eHH s

Yyamumiics 10JIKeH ymems:

OTIPENIEIATH 1eJIb YYeOHOU NeATETLHOCTH C MIOMOIIBIO YUUTENS U CAMOCTOSITENIbHO, HCKaTh CPEJICTBA €€ OCYIIECTBICHUS, paboTas 1Mo TUIaHy, CBEPATH
CBOM JICHCTBUS C LIETBIO U MPU HEOOXOJUMOCTH UCTIPABIATH OLUIMOKH C MTOMOIIIBIO YUYUTEINS U CAMOCTOSITENBHO;

COCTaBJISTh AaHHOTAIIMIO TEKCTA;

CO3/1aBaTh MOJIENIU C BBIJICICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa M MPEJCTaBICHUEM HX B MPOCTPAHCTBEHHO-TpapUUeCcKOrd MU 3HAKOBO-
CUMBOJIMYECKOM (popme;

OTIpEAETSATH BUIBI KIIACCU(PUKAIIUU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYILIECTBJIATH MPSIMOE JICAYKTUBHOE 10KA3aTENbCTRO.

Tema 1. Meramast (15 4)

[Tonoxenune MeramioB B Ilepmonnueckoir cucreme xumuueckux sneMeHToB JI. M. MenpeneeBa. Meraminueckass KpuUcTaUIMUecKas pelieTka u
MeTaJuThIecKasi XuMu4eckas cBsizb. O0mnue ¢puzndeckue cBoiicTBa MeTauioB. CIuiaBbl, UX CBOMCTBA M 3HaUYE€HHWE. XMMUUYECKHE CBOMCTBA METAJLIIOB KaK
BOCCTAHOBHUTEJICH, a TAK)KE B CBETE UX IMOJOXKEHHS B DJIEKTPOXUMHYECKOM PSly HaMpspDKeHU MeTaioB. Kopposust MeTanioB U cmocoObl 00pBObI C
Hel. Metamiel B ipupoze. O0mire crocoObl UX MOTYYEHUS.



OO0mas xapaKkTepucTHKA LIeJT0YHBIX MeTa/LI0B. MeTamisl B mpupone. O6mue criocods! ux nonydenusa. Ctpoenue atoMoB. llenounbie MmeTamibsl —
MPOCTHIC BEIIECTBA. BakHEHIIINE COSTUHEHMS IETOYHBIX METAIJIOB — OKCHJIBI, TUAPOKCUIBI U COJIU (XIJIOPUIBI, KapOOHATHI, CYIb(aThl, HUTPATHI), UX
CBOICTBa U MPUMEHEHNE B HAPOIHOM X03siiicTBe. Kanuiinpie ynoopenus.

OO0mas xapakTepuCTHKA 3J1eMEHTOB I1aBHOM nmoarpynns! 11 rpynnet.

Crpoenue aromoB. IllenoyHo3eMenbHbIE METAIBl — IPOCTHIE BElIeCTBA. BakHEHIINe COeAVMHEHUs IIEIIOYHO3EMENbHBIX METAIOB — OKCHUIBL,
THJIPOKCHJIBI M COJU (XIJIOPUABI, KapOOHATHI, HUTPATHI, CyIb(athl, pocharsl), UX CBONCTBA M MPUMEHEHHE B HAPOTHOM XO3SICTBE.

AJIIOMUHUIA.

Crpoenue aroma, QU3MYECKHEC M XMMHUYECKHE CBOMCTBA mpocToro BemiecTBa. COCOMHCHHS ATIOMHHHS — OKCHJ U THAPOKCUA, UX aM(OTCPHBIMA
xapaktep. Baxueimue conu anomunus. [Ipumenenne antoMUHUS U €r0 COEUHEHU.

Keaeso.

Crtpoenue aToMa, pU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTOro BemlecTBa. [ enernyeckue psaasl F e uFe®.

Baxueitmme conu xene3a. 3HaUCHHUE JKeJie3a U €r0 COSTMHEHUM [Tl TPUPOABI U HAPOIHOTO XO35HMCTBA.

JdeMmoHcTpamum.

OOpa3ubl MIETOYHBIX U MIEIOYHO3EMETbHBIX MeTaiuioB. OOpa3iibl CruiaBoB. B3aumoselicTBUe HATpUs, JTUTHS U KalbIUs ¢ BOAOW. B3ammoselcTBue
HATpUS U MarHus ¢ KuciaopooMm. Bzaumoneiictsue meramioB ¢ Hemerauiamu. [lonydenue runpokcuos xenesa (1I) u (III).

JlaGopaTopHbIe ONBITHI.

12. BzaumopeiicTBre pacTBOPOB KUCIOT U coJiel ¢ MeTaimaMu. 13. O3HakoMiieHue ¢ pyaamu xkenesa. 14. OkpalinBaHue TUIAMEHH COJISIMU I111€7T OYHBIX
MetasuioB. 15. B3aumopeiictBue kanbius ¢ Boou. 16.Ilomydenune ruipokcuaa Kaabliys U UCCIEI0BAaHUE €T0 CBOMCTB.

17. TlomyyeHue TUIpPOKCHIA AIIOMUHUA U HUCCIEAOBaHHE ero cBOMCTB. 18. B3aumopeiictBue xene3a ¢ consHOM kuciotou. 19. Ilonmyuenue
runpokcuioB xenesa (I1) u (IIT) u n3ydyenne nux cBONUCTB.

IIpeameTHbIE pe3ybTaThl 00y4eHUS

VYyamuiics 10J1KeH ymems:

WCIIONb30BaTh MPU XapPaKTEPUCTUKE METAJJIOB UM UX COCIUHEHHM MOHSATHS: «METAJUIbD», «pPsii aKTUBHOCTH METAIJIOBY», «IIIEJIOYHBIE METAILIbD»,
«IEJIOYHO3EMEINIbHBIE METaJUIbl», MCIOJIB30BaTh MX IMPHU XAPAKTEPUCTUKE METAJUIOB; JaBaTh XapaKTEPUCTUKY XHUMHUYECKUX OSJIEMEHTOB-METAJIOB
(IIETOYHBIX METAJUIOB, MarHus, KaJblUsl, alIOMUHUS, *Keje3a) Mo MX MoyoxkeHuto B [lepumonnueckoid cucreme Xxumuueckux sneMeHtoB /[, U.
MeHneneeBa (XUMUYECKUA 3HAK, TTOPSIIKOBBIM HOMEp, MEPUO, TPYIIa, MOATPYINa, OTHOCUTEIbHAS aTOMHAs Macca, CTPOCHHE aToMa (3apsija sapa,
YUCJIO TPOTOHOB W HEUTPOHOB B sJpe, OOIIEe YHUCIO DJICEKTPOHOB, PACIPEEICHHE JJIEKTPOHOB IO JJIEKTPOHHBIM CJIOSIM), MPOCTOE BEIIECTBO,
(dbopMyIa, Ha3BaHWE M TUII BBICIIIETO OKCUIA U THAPOKCH/IA);

Ha3bIBaTh COCIMHEHUS METAJUIOB M COCTABIIATh UX (DOPMYIIBI TT0 HA3BAHUIO,

XapaKTepu30BaTh CTPOCHUE, O0IIHe (PU3NUECKHE U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJIOB;

OOBSCHATH 3aBUCUMOCTb CBOMCTB (MJIM MPECKA3bIBaTh CBOMCTBA) XUMUYECKHUX 3JIEMEHTOB-METAUIOB (paJAnycC, METANINYECKUE CBOMCTBA 3JIEMEHTOB,
OKHUCIIUTETHHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA DJIEMEHTOB) M 00Opa3yeMbIX MMH COEIMHEHUH (KHCIOTHO-OCHOBHBIE CBONCTBA BBICHIMX OKCHIOB H
THAPOKCHJIOB, OKMCITUTEIHHO-BOCCTAHOBUTEIBLHBIE CBOMCTBA) OT MoyiokeHus B [lepuoandeckoii cucreme xumuuecknx snemerToB J[. M. Menpaeneesa;



OIUCHIBAThH OOIME XUMHUYECKHE CBOICTBA METAIOB C IOMOILBIO €CTECTBEHHOI'O (PYCCKOr0 WM POAHOIO) A3bIKA U A3bIKA XUMUMY;

COCTABJISITH MOJICKYJIIPHBIE YPABHEHUs PEAKUMH, XapaKTEPU3YIOIIUX XMMHYECKHUE CBOMCTBA METAUIOB M HUX COCAVHEHHUH, a TAaKXe DJIEKTPOHHBIE
YPaBHEHUS IIPOLIECCOB OKUCIICHUA-BOCCTAHOBIICHHUS,;

YPaBHEHUs JIEKTPOJUTUYECKON JUCCOLMALIMH; MOJIEKYJISIPHBIE, ITOJIHBIE U COKPAILICHHBIC HOHHBIE YPABHEHHUS PEAKIIUM C Y94aCTUEM JICKTPOJIUTOB;
YCTAaHABJIMBATh IIPUYUHHO-CIICACTBEHHBIE CBSI3U MEXY CTPOCHHEM aTOMa, XUMUYECKOU CBA3BI0, TUIIOM KPUCTAUIMYECKON PEHIETKH METAJUIOB U UX
COeMHEHUH, X 00IMMHU (PU3NIECKUMHU U XUMUYECKUMHU CBOHCTBAMU;

OIMCHIBATh XUMHUYECKHE CBOMCTBA WLICJIIOYHBIX U IIEIOYHO3EMEIbHBIX METAUIOB, 4 TAK)XKE AJIIOMUHHUS M Kelle3a U HUX COCIMHEHUH C IOMOULIBIO
€CTECTBEHHOT'O (PyCCKOI0 MM POJIHOTO) A3bIKA U SA3bIKA XUMUH;

BBINOJIHATH, HAOJIIOATh U OMUCHIBATh XUMUUYECKUH SKCIIEPUMEHT 0 PACIIO3HABAHUIO BXKHEHIIIMX KATHOHOB METAJJIOB, THIPOKCUI-UOHOB;
JKCIIEPUMEHTAIIBHO UCCIIEI0BATh CBOMCTBA METAJIJIOB U MX COCAMHEHUH, peIaTh SKCIIEPUMEHTAIIBHBIE 3aJa41 110 TeMe «MeTallbly;

OIUCHIBATh XUMUUECKUH SKCIIEPUMEHT C IOMOILBIO0 €CTECTBEHHOT'O (PYCCKOT0 MIIM POAHOTO) SA3bIKA U A3bIKA XUMUH;

MIPOBOJIUTH PACUETHI 0 XUMHUECKUM (POPMYJIaM M YPaBHEHHSIM PEAKIIUN, MPOTEKAIOMINX C yYaCTUEM METAIJIOB U X COSAMHEHHM.

MertanpeamMeTHble pe3yJabTaThl 00y4eHust

Yyamuics X0JIKeH ymems:

paboTaTh 1O COCTaBICHHOMY IUIaHY, UCIIOJIb3Yys Hapsly ¢ OCHOBHBIMM U JIONOJHUTENIbHBIE CPE/ICTBA (CIIPAaBOUHYIO JINTEPATYPY, CIOKHBIE TPUOOPHI,
cpeactea MKT); ¢ moMompio yuurens oTOMpaTh i pelieHus] yueOHbIX 337a4 HeoOXOAUMBIE CIIOBapH, SHIMKIIONEINH, CIIPABOYHHUKH, SJIEKTPOHHBIE
JICKH;

COIOCTABJIATh U OTOMpaTh MHPOPMALUIO, MOJYYEHHYIO U3 Pa3IMYHBIX HCTOYHHUKOB (CIOBApH, SHIMKIONEIUH, CIPABOYHHUKH, SJIEKTPOHHBIE JUCKH,
cetb MHTEpHET);

NPEJCTaBIATh HH(OPMAIIMIO B BUJIE TAOJIHII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM yuciie ¢ mpuMeHeHreM cpeacts UKT;

0o(OpMIIATH CBOM MBICIIM B YCTHOM M MHCHbMEHHOM PEYM C YUETOM CBOUX YUYEOHBIX M )KM3HEHHBIX PEUEBBIX CHUTYallUi, B TOM YHCII€ C IPUMEHEHUEM
cpencts UKT;

COCTABJISAITh PELIEH3UIO HA TEKCT;

OCYLIECTBJIATH JOKA3aTeIbCTBO OT IIPOTUBHOTO.

Tema 2. IIpakTukym 1. CBoiicTBa META/UIOB M MX COCAUHEHUH (2 4)

1. XecTkocTb BOJBI U CLIOCOOBI €€ ycTpaHeHus. 2. Perienne skcrepuMeHTalbHbIX 33/1a4 110 TeMe «MeTaib».

IIpenmerHble pe3yJbTaThl 00y4eHHs

Yyamuiics 0J1KeH ymems:

oOparmiarbecs ¢ 1a00paTOpPHBIM 000PYIOBAaHUEM M HarpeBaTeIbHBIMHU PHOOpaMH B COOTBETCTBUU C MTPABUIAMU TEXHUKU 0€30MaCHOCTH;

Ha0JI0/1aTh 3a CBOMCTBAMH METAJJIOB M UX COSAMHEHHUN U SBJICHUSIMHU, IPOUCXOAIIMMH C HUMU;

OIHUCHIBATh XUMUYECKUI IKCIIEPUMEHT C ITOMOIIBIO ECTECTBEHHOT'O (PYCCKOT0 MJIM POJHOTIO) SI3bIKA U A3bIKA XUMUM;

JIeNaTh BBIBOJIBI 10 PE3YJIbTaTaM MPOBEIECHHOIO SKCIIEPUMEHTA.



MeTanpeaMeTHbie pe3yJabTAThl 00yUeHUs

VYyamuiics 10J1KeH ymemp:

OIpeNIeIATh, UCXO U3 YUeOHOH 3a1aui, HEOOXOMMOCTb UCIOIb30BAHUS HAOIIOAEHUS UITH SKCIIEPUMEHTA.

Tema 3. Hemeramnbl (25 4) . IIpaktuxym Ilonyuenue Bogoposna u u3ydeHue ero cBoicTB. [losydyeHue kuciaoposia M U3y4€HUE €ro CBOMCTB.
Ionyuenue ammuarka u usyyenue e2o ceovicms. llonyuenue yenekucnoz2o 2aza u uzyuenue e2o ceoticme.Perienne s3kCepuMeHTaIbHbIX 3a7ay 110 TeMe
«Hemeramuier IV — VII rpynn u ux coenunenuit». ([lonyuenue yenexucnoeo easa. Kauecmeennas peaxyus na kapoonam uouwl, M3zyuenue ceoticme
ceprotl kuciomsl, Mzyuenue c60ticme ConsiHou KUCIOMbL.)

OO0mas xapakTepucTUKa HEMETauloB: mojoxeHue B llepuonnueckoil cucteme xumuueckux snemeHToB [[. M. MengeneeBa,0c00€HHOCTH CTPOEHUS
aTOMOB, 3JIEKTpooTpuLaTeabHOCTh (D0) KakMepa «HemeTammudHocThy, psan D0. Kpucraimmyeckoe CTpOCHHE HEMETAJIOB — IMPOCTHIX BEIIECTB.
Annotponusi. dusznueckue cBoiicTBa HeMeTaoB. OTHOCUTENBFHOCTD MOHITHH «METAUD) U «HEMETAILI».

Bonopoa.Ilonoxxenue Bomoposna B [lepuonuueckoit cucreme xumuaeckux aemeHToB J[. V1. MenaeneeBa. Ctpoenue atroma u MoJiekyibl. Ousnueckue
Y XMMHUYECKHE CBOMCTBA BOAOPO/a, €r0 MOJIyYeHHE U IPUMEHEHUE.

Bona.

Crpoenune monekynbsl. Bogoponnas xumuyeckasi cBsizb. @uU3ndeckue CBOMCTBA BOJbl. AHOMAJIUU CBOWCTB BOAbL. ['mapoduibHbie u ruapodoOHbIE
BelllecTBa. XMMHUYECKUE CBoMcTBa Bojbl. KpyroBopor Boabl B mpupoze. Bogoounctka. Aspanus Boabl. beiToBble GpuiabTpbl. MuHEpaabHbIE BOJBI.
JluctunnupoBaHHas BOJa, €€ MOJy4YeHUE U IPUMEHEHHE.

O0mas xapaKkTepuCcTHKA raJoreHoB.

Crpoenue atoMoB. [IpocThle BelecTBa 1 OCHOBHBIE COEJUHEHUS] TaJIOT€HOB, UX CBOMCTBA.

Kparkue cBenenus o xiope, bpome, prope u iozae. [IpumeHeHne rajoreHoB U UX CO€AMHEHHUH B HApPOIHOM XO3SHCTBE.

Cepa.

Crtpoenue aToma, aJuIOTPONHMs, CBOMCTBAa U IpUMeHeHHe pomouyeckoit cepbl. Okenasl cepsl (IV) u (VI), ux momyuyenue, cBoWCTBa U MPUMEHEHHE.
CepHast KUCIIOTa U €€ COJIM, UX PUMEHEHUE B HAPOIHOM X03sicTBe. [Ipor3BOACTBO CEPHOIl KUCIIOTHI.

A3or.

CrtpoeHune aToMa U MOJIEKYJIbl, CBOMCTBA ITPOCTOr0 BElllecTBa. AMMUAK, CTPOEHUE, CBOMCTBA, MoJyueHue U npuMeHeHne. Cojau aMMOHUS, UX CBOMCTBA
u npumenenue. Okcuapl azota (1) u (IV).

A3OTHasi KUCIIOTa, €e CBOMCTBAa M MpuUMeHeHHe. HuTpaTel U HUTPHUTHI, polieMa UX COJEp’KaHHsS B CEIbCKOXO3AWCTBEHHON MPOAYKIMH. A30THBIE
yaoOpeHus.

Dochop.

CtpoeHue aroma, ajuIOTpPOMHs, CBOWCTBa Oenoro W kpacHoro ¢ocdopa, mx mnpumeHeHne. OcCHOBHbIC coenuHeHus: okcun ¢ocdopa (V) u
optodochopHas kuciorta, pocatsl. DochopHbie ynoOpeHus.

Yraepon.



Crtpoenue aTtoma, aJloTpomnus, cBoricTBa monudukanuii, mpumenenne. Oxcuasl yriepoaa (II) m (IV), ux cBoiictBa u mpumeHeHnue. KapOoHaThl:
KaJIbLIUT, CO/a, OTAlll, UX 3HAYEHHE B IPUPOJIE U KU3HU YEIIOBEKA.

Kpemunii.

CrpoeHue aToMa, KpUCTAJUIMUECKUH KpeMHUH, ero cBoicTBa U mnpumeHeHue. Oxcua kpemuus (IV), ero npuponnbsie pazHoBUAHOCTH. CHIIMKATHI.
3Ha4YeHHE COEIMHEHNI KPEMHHUS B )KMBOUM M HE)KUBOU mpupoje. [IoHsTHE 0 CUIMKAaTHON TPOMBIIUIEHHOCTH.

JdemoHcTpanmu.

OOpa3upl rajoreHoB — IMPOCTHIX BellecTB. B3anMopelicTBUe rajioreHOB C HaTpHEM, C allOMUHUEM. BriTecHeHue XjopoMm Opoma WM HoOJa W3
pacTBOpOB MX coJieil. B3aumoencTBrue cepbl ¢ METaulaMu, BOJIOPOJOM M KUCIOPOAOM. B3anmoneicTBre KOHLIEHTPUPOBAHHON a30THOM KHCJIOTHI C
Mezpto. [lornomenue yriieM pacTBOPEHHBIX BEUIECTB WM ra3oB. BoccraHoBieHune menu u3 ee okcuaa yriaem. OOpasisl IPUPOIHBIX COSAMHEHMIA
xJjopa, cepbl, docdopa, yriepoxa, kpemHus. OOpas3mpl BaKHEHIIUX Ui HAPOTHOTO XO3AWCTBA CyNab(haTOB, HUTPATOB, KapOOHATOB, (ocdaTos.
OO0pasubl cTekIIa, KepaMHUKH, [IEMEHTA.

JlaGopaTopHbIe ONBITHI.

20. Ilonyyenune u pacno3HaBaHue Bogopona. 21. MccnemoBanue MOBEPXHOCTHOTO HATSDKEHHUs BOJbl. 22.PacTBopeHHE NepMaHraHaTa Kalus WU
MEJHOTO Kyrnopoca B Boje. 23. 'maparanus o6e3BoxkeHHoro cynbdara meau (I1). 24. M3roroBinenue runcoBoro oTrneyvarka.

25. O3HakomJieHHE C KOJUIeKIHeH OBITOBBIX (uinbTpoB. 26. O3HAKOMIIEHHE C COCTaBOM MHUHEpalbHOM Bonbl. 27. KadecTBeHHas peakuus Ha
rasioreHUA-uoHbI. 28. [lonyuenue u pacno3naBanue kuciopona. 29. ['openue cepsl Ha Bo3zayxe U B kuciopoae. 30.CoiicTBa paz0aBiIeHHONU CEpHOI
kuciaoThl. 31. U3ydenue cBoiictB ammuaka. 32. PaciosHaBanue cosieit ammonus. 33. CBoiicTBa pa30aBieHHON a30THOM kUcnoThl. 34. B3aumoaelicTeue
KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI ¢ Meabto. 35. 'openne docdopa Ha Bo3ayxe u B kuciopoae. 36. PacnosnaBanue gocdarton. 37. ['openue yris
B kucnopoze. 38. [lonydeHne yronbHO#M KHCIOTH U U3ydeHue ee cBoicTB. 39. Ilepexon kapOoHATOB B T'HAPOKAPOOHATHI.

40. Paznoxxenue ruapokapoonara Hatpus. 41. [lonydeHne KpeMHEBOH KHUCIOTHI M U3YUCHHUE €€ CBOMCTB.

IIpenmeTrHble pe3yJibTaThbl 00yUeHHs

Yyamuics X0JIKeH ymemn:

MCIOJIb30BAaTh MPH XapaKTEPUCTUKE METAJUIOB U UX COCTUHEHUH MOHATUS: «HEMETAJUIBI», «TaJIOTEHBD», «aJUIOTPOIHBIE BUIOM3MEHEHUN», «KECTKOCTh
BOJIbI», «BPEMEHHAs! )KECTKOCTh BOJBIY, «IIOCTOSHHAS JKECTKOCTh BOJBI», «00IIast )KECTKOCTh BOABIY;

JaBaTh XapaKTEPUCTHUKY XMMHUECKUX 3JI€MEHTOB-HEMETAIIOB (BOJOPO/a, TajloreHoB, KUCIOPOJa, Cephl, a30Ta, (hocdopa, yriaepoaa, KpeMHHS) MO UX
nonioxkeHnto B Ilepuoguueckoi cucreme xummuueckux snemeHtoB JI. M. MenneneeBa (XMMUYeCKUi 3HAK, MOPSAKOBBIA HOMEp, MEPHUOJ, TPYIIA,
NOJrpyImna, OTHOCUTENbHAs aTOMHas Macca, CTpOeHHe aToMa (3apsii sApa, YMCIO NPOTOHOB M HEHUTPOHOB B sJpe, OOIIEe YHCIO 3JIEKTPOHOB,
pacnpezielieHne AJIEKTPOHOB MO AJIEKTPOHHBIM CJI0SIM), IPOCTOE BELIECTBO, (pOopMyra, Ha3BaHUE M THUI BBICHIETO OKCHAA U THAPOKCUAA, popmyna u
XapakTep JIETy4ero BOJIOPOAHOIO COETUHEHU);

Ha3bIBaTh COEAMHEHMS] HEMETAJIJIOB U COCTABIIATh UX (POPMYIIBI IO HA3BaHMIO;

XapaKTepu30BaTh CTPOCHUE, 001IHe (PU3NYeCKre U XUMHUUECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIIIOB;



OOBSICHATH 3aBUCHMOCTb CBOMCTB (WJIM MpPENCKa3blBaTh CBONCTBA) XMMUYECKUX DJIEMEHTOB-HEMETAIIOB (paJuyc, HEeMEeTa/NInYecKHue CBOWCTBA
AJIEMEHTOB, OKHCIIMTEIHbHO-BOCCTAHOBUTEIHHBIE CBOMCTBA 3JIEMEHTOB) M O0pa3yeMbIX MMM COCIWHEHUHN (KHCIOTHO-OCHOBHBIC CBOWCTBA BBICIINX
OKCHJIOB U THJIPOKCHJIOB, JIETYYUX BOJOPOJHBIX COEIMHEHUH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA) OT MojiokeHus B Ilepmonmyeckoii
cucteMe xuMuueckux snemenToB . . MeHneneena;

OIHCHIBAThH O0IINE XMMHYECKHE CBOMCTBA HEMETAIIIOB C MOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO MU POJIHOTIO) SI3bIKA U S3bIKa XUMUHU;

COCTaBJISITh MOJICKYJISIPHBIE YPaBHEHHUSI PEaKLMi, XapaKTepU3yIOIINX XUMHUYECKHUE CBOMCTBA HEMETAJJIOB U MX COCIMHEHMM, a TAKKe AJICKTPOHHBIE
YpaBHEHHUS MIPOLIECCOB OKUCIECHUS-BOCCTAHOBIICHNUS;

YpaBHEHUS AJIEKTPOJIUTUYECKON JUCCOLMAIIINH; MOJICKYJISIPHBIC, TTOJIHBIC M COKPAIICHHbIC MOHHBIC YPABHEHHUS PEAKIIMM C Y4aCTHEM DJIEKTPOIIUTOB;
yCTaHABIUBATh MPUUYMHHO-CJIEICTBEHHBIE CBSI3U MEXAY CTPOSHHUEM aTOMa, XMMHUYECKOM CBS3bIO, TUIIOM KPUCTAIIIMYECKON PEelIeTKH HEMETAJIOB U UX
COCIMHEHHH, UX 0OIMMHU (PU3NYECKUMH U XUMUYECKUMH CBOMCTBAMU;

OMKCHIBATh XMMUYECKHE CBOMCTBAa BOAOPOJ]A, TajJOreHOB, KHCIOpOHAa, cepbl, a3oTa, (¢ocdopa, rpaduta, anmasa, KpeMHHS U HUX COCIUHEHHH C
MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U SA3bIKA XUMUHU;

OIHCHIBATH CIIOCOOBI YCTPaHEHUS )KECTKOCTHU BOJIbI U BHITIOJTHATH COOTBETCTBYIOLINI M XUMUYECKHUM SKCIIEPUMEHT;

BBITIOJTHSATE, HAOFOAATh ¥ ONMUCHIBATh XUMUYECKHI SKCIIEPUMEHT I10 PacCIO3HABAHUIO MOHOB BOJIOPOJA U aMMOHHS, Cyiab(haT-, kapOoHaT-, CHIINKAT-,
dbocdar-, xmopu-, OpoMu-, HOAUI-UOHOB;

AKCIIEPUMEHTAJILHO UCCIIEIOBATh CBOMCTBA METAJIJIOB ¥ MX COEAMHEHUH, peliaTh SKCIIEpUMEHTaIbHbIE 3a71aun 1o TeMe «HemeTanmiby;

OTHCHIBATh XUMUYECKUH SKCTIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO UITU POJHOTO) SI3bIKA U A3bIKA XUMUH;

MIPOBOJIUTH PACUYETHI IO XUMHUUECKUM (OpMYJIaM M YPAaBHEHHSIM PEAKIUi, IPOTEKAIOIINX C YIaCTUEM HEMETAIIJIOB M MX COSIMHEHUH.
MeTanpeamMeTHblie pe3yJabTaTbl 00y4eHHUs

VYyamuiics 10J1KeH ymems:

OpPraHM30BBIBATH YUEOHOE B3aUMO/ICHCTBUE B TPYyMIe (paclpeaensiTh POJH, JOTOBAPUBATELCS APYT C APYTOM U T. 11.);

MpeABUICTH (IPOrHO3UPOBATH) MOCIEICTBHS KOJUIEKTUBHBIX PEIICHUI;

MMOHUMATh MIPUUMHBI CBOETO HEYyCIeXa U HaXOAUTh CIIOCOOBI BBIXO/A U3 9TOM CUTYAIIHH;

B JIMAJIOTE C YYUTEJIEM YUUTHCS BBIPAOATHIBATH KPUTEPUH OIEHKH M OMPENENSATh CTENEHb YCIENIHOCTU BBHITIOJIHEHHS CBOCH pabOThl U pabOThI BCEX,
HCXO/ISl U3 UMEIOILUXCSl KPUTEPUEB, COBEPILIEHCTBOBATh KPUTEPUU OLIEHKH U MOJIb30BATHCS UMH B XOJ€ OLIEHKU U CAMOOLIEHKH;

OTCTaWBaTh CBOIO TOUKY 3PEHUS, apTyMEHTHUPYS €€;

MMOATBEPKIaTh apPTYMEHTHI (haKTaMH;

KPUTUYHO OTHOCUTBHCA K CBOEMY MHEHHUIO;

CIIyIIaTh APYTHX, MBITATHCS TPUHUMATh APYTYIO TOUKY 3pEHUS, OBITh TOTOBBIM U3MEHHUTH CBOIO TOUKY 3PCHHS;

COCTaBJIATH pedepar 1o ornpeaeneHHon hopme;

OCYIIECTBJISITh KOCBEHHOE Pa3IeIUTEIIFHOE JOKA3aTEeIbCTBO.

Tema 4. [IpakTukym 2. CBoiicTBa coeIMHEHUIT HEMeTAJLI0B (4 4)



1.M3yueHnue CBOMCTB COJISTHOM KHUCIOTHI. 2. V3yueHue cBOMCTB cepHOMl KucioThl. 3. [lomydyenne aMmmuaka u u3ydenue ero cBoictB 4. [lomyuenue
yriaekucioro rasa. KauecrseHHas peakius Ha KapOOHAT MOHBI.

IIpenmeTHbIe pe3yabTAThI 00yUeHUs

VYyammiics 10JI2KeH yments:

oOpataThcs ¢ 1ab0paTopHBIM 000PYIOBAHUEM U HarpeBaTeIbHBIMU MPHOOPaMU B COOTBETCTBUH C MPaBUIIAMU TEXHUKH 0€30MacHOCTH;
HaOII0AaTh 32 CBOMCTBAMU HEMETAIJIOB U X COSAMHEHUH U SBICHUSMH, TPOUCXOISAIINMHU C HUMH;

OIHCHIBATh XUMUYECKUH SKCIIEPUMEHT C IMOMOIIBIO0 €CTECTBEHHOT'O (PYCCKOTO UM POJHOTIO0) SI3bIKA U A3bIKA XUMUM;

JIeJ1aTh BBIBOJIBI [10 pE3yJIbTaTaM IPOBEJECHHOIO AKCIIEPUMEHTA.

MertanpeamMeTHble pe3yJabTaThl 00y4eHus!

VYyamuiics 10J12KeH ymems:

OTIpEETIATh, UCXO0/IA U3 YUeOHOM 3a/1auu, He0OXOIUMOCTh UCIIONb30BaHUs HAOMIOIEHUS HIIM DKCIIEPUMEHTA.

Tema 5. KpaTkue cBeieHnsi 00 OpraHn4eckux coenHeHusx (44.)

VYraeBogopoasl. Heopranmueckue u OpraHMUECcKUe BEIIECTBA. YTIEBOI0OPOIbl. MeTaH, 3TaH, MPOIaH KaK MpeieiIbHbIC YIIIEBOAOPOAbI. DTHIICH
U alleTUICH KaK HempeelibHble (HEHACHIIICHHBIE) YTIeBOA0pOoabl. ['opeHne yrieBoqopoaoB. KauecTBeHHbIE peakuy Ha HENpeeIbHbIC COCTHHEH Hsl.
Peakmust neruppupoBanus. HMcmouHuku yene8o0opooos: Npupoousili 2as, Hegms, yeonb. KucIOpoacoaepkalne OpraHMYeCKHE COEIMHEHHUS.
MeTunoBbI M ATUIIOBBIM CIMPT, €ro MolydeHue, NpuMeHeHue u ¢usno noruyeckoe aeiicrBue. TpexaroMmublil cnupt ruuepuH. KauecTBeHHas
peakiysi Ha MHOTOATOMHBIE CIIUPTHI. YKCYCHAs, CTEApUHOBAasI M OJICMHOBAsI KHCJIOTHI — IPEICTABUTEH Kilacca KapOOHOBBIX KHUCIOT. JKupbl. Mpuia.
A3zoTcozepikalie opraHuyeckie coelMHeHUs.. AMUHOTpYIa. AMMHOKUCIOTB. AMUHOYKCYCHasl KucioTa. I'roko3a benku (mpoTenHsl), uX QyHKIUH
B )KMBBIX Oprann3Max. KauecTBeHHbIE peakiiu Ha OeNKu. Xumuueckoe 3azpazuerue oKkpyscaioujeli cpeosl u e20 Noc1e0Cmasusl.

Hemoncmpayuu. Mozaenu MoJeKysl MeTaHa, 3TaHa, IIpollaHa, STUIIEHA U alleTuieHa. B3aumoseiicTBue sTuiieHa ¢ OpoMHON BO/IOI M pacTBOPOM
nepMaHranata kajaus. O0Ie XMMHYeCKie CBOMCTBA KUCIIOT Ha MPUMEPe YKCYCHOM KUCIOTH. KauecTBeHHas! peakiiusi Ha MHOTOATOMHBIE CITHPTHI.
Jlabopamopnvie onvimoi. KauecTBEHHbIE peakIMM Ha OEJIKH.

Tema 6. O0001eHNe 3HAHMI 110 XUMHH 32 KypPC OCHOBHOH KoJibl. Ilonroroska
K rocyaapcrseHHoii utoropoi arrecranuu (C'MA). Xumus u oxkpyxawmas cpeaa (8 1)
[Tepuonnueckuii 3akoH u Ilepuoandeckas cucrema xumudeckux 3yemMeHToB . . Menneneea. @U3M4ECKHil CMBICT MMOPSAIKOBOTO HOMEpPA 3JIEMEHTA,
HOMEPOB MEPHOJIa U IPyNIbl. 3aKOHOMEPHOCTH N3MEHEHHUS CBOMCTB 3JIEMEHTOB U MX COSAVMHEHMH B IIEPUOAAX U IPYyMIax B CBETE MPEACTABICHUM O
CTPOEHHUH aTOMOB HJIEMEHTOB.
3HaueHUe MEPUOJUYECKOr0 3aKOHA. BBl XMMHYECKHX CBSA3€M M THUIBI KPUCTAUIMYECKUX PEIIETOK. B3aMMOCBS3b CTPOEHUS M CBOWCTB BELIECTB.
Krnaccudukanysa XuMHUECKUX peakluii 0 pa3IMyHbIM NPU3HAaKaM (YHCIIO U COCTaB Pearupyromux U 00pa3yroluxcs BeleCTB; Halluune



rpaHunbl pasgena (as; TerioBoi dPQEKT; U3MEHEHHE CTENCHEeH OKHCICHHs aTOMOB; HCIIOJIb30BAaHHME KaTalU3aTopa; HalpaBiCHHE MPOTCKAHUS).
CKOpOCTh XMMHUYECKHX peakiuid M (akTopel, Biustonpe Ha Hee. OOpaTMMOCTh XMMHYECKHUX PEAKIMHA M CHOCOOBI CMELICHHS XHMHUYECKOTO
paBHOBECHS.

XUMHUYECKUH cOCTaB IUIaHEThI 3emilsd. OXpaHa OKpYKaoILEel Cpeibl OT XUMUYECKOTO 3arpsi3HEHUS.

IIpocTeie U cito’kHBIE BeniecTBa. MeTasuibl U HeMeTalllbl. ['eHeTnueckue psaapl MeTala, HeMeTallla U MepexoaHoro Meramia. OKCHIbl U THAPOKCUIBI
(ocHOBaHMS, KHCIOTBHI, aM(OTEpHbIE THIPOKCHUIBI), conu. VX cocraB, kiaccupukanmus MU oOIIMEe XMMHUYECKHE CBOICTBa B CBETE TEOPUU
MEKTPOJINTUYECKON JUCCOLUALNH.

JIn4yHOCTHBIE pe3yabTaThl 00y4YeHus!

Yyamuics 10JIKeH:

3HAmMb U NOHUMAMb: OCHOBHBIE HCTOPUUYECKHE COOBITHSA, CBA3aHHBIE C PA3BUTHEM XMMHUHU U OOLIECTBA; JOCTHKEHUS B 00JaCTH XMMUU U KYJIbTYpHbIE
TpaguluK (B YaCTHOCTH, HAYYHBIE TPAJAMIIMK) CBOCH CTpaHBI; OOIIEMHPOBBIC JOCTIDKEHHS B 00JaCTH XMMHH; OCHOBHBIC NMPHHLMWIBI U TPaBUIIA
OTHOILIEHMS K IIPUPOJIE; OCHOBBI 3J0POBOTO 00pa3a KU3HU U 3/10pOBbeCOEPEraroIiX TEXHOIOTHA;

[IpaBWJIa MOBEJCHUS B YPE3BbIYAIIHBIX CUTYaIUAX, CBI3aHHBIX C BO3/IEHCTBUEM Pa3IMUHbIX BELECTB; OCHOBHbIE IIpaBa U 00S3aHHOCTH I'pakJaHuHA (B
TOM YHCJI€ YYaIerocs), CBA3aHHbIE C JMUHOCTHBIM, IPO(ECCHOHAIBHBIM U )KU3HEHHBIM CAMOOIPE/ICICHUEM;

COLIMAJIbHYIO 3HAUMMOCTb U COJiepKaHue Ipodeccuil, CBI3aHHbIX C XUMUEH;

UCHbIMbBIEAMDb. 1YBCTBO T'OPIOCTH 3a POCCUNCKYIO XMMUYECKYI0 HayKy M YBAXKECHHME K MCTOPUU €€ Ppa3BUTHUS; YBAKECHHE U NPUHATHE NOCTHKCHUU
XUMHH B MUDE; JTF000Bb K IPUPOJIE; YBAKEHUE K OKPYKAIOUIUM (yUYalUMCsl, YUUTENSIM, POAUTENSAM U Jp.) — YMETh CIIyIIaTh U CIbIIATh apTHEpA,
NPU3HABATh TPABO KaXXJOIO0 Ha COOCTBEHHOE MHEHHUE, NMPUHUMATh PEIIeHHs C Y4eTOM IO3UIUI BCeX YYaCTHUKOB; YYBCTBO NPEKPACHOTO U
ACTETUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BEILECTB M UX NPEBPALICHUI; CAMOYBAXEHUE U SMOLMOHAIBHO-TIOJIOKHUTEIBHOE OTHOILICHHUE K
ceOe;

npu3zHaeamy: NEHHOCTD 3/JOPOBBS (CBOETO U IPYrUX JIOJEH ); HEOOX0IMMOCTh CAMOBBIPAXKEHHU S, CaMOpeaJIN3alllK, COLIMAILHOTO MPU3HAHUS;
0C03HA8amMdb: TOTOBHOCTH (MJIM HETOTOBHOCTB) K CAMOCTOSITEIIBHBIM MOCTYNKAM M ASHCTBUSM, OTBETCTBEHHOCTh 3@ UX PE3YJIbTAThl; TOTOBHOCTh (MIIN
HErOTOBHOCTB) OTKPBITO BBIPAXKaTh U OTCTAaUBATh CBOIO MO3MUIIMIO U KPUTUYHO OTHOCUTHCS K CBOUM IOCTYTIKaM;

nPOAGNAMY: HKOJIOTUUECKOE CO3HAHME; JOOPOXKENIaTeNbHOCTb, JOBEPUE W BHUMATEIBHOCTH K JIIOJSIM, TOTOBHOCTh K COTPYJHHYECTBY U JApYXkKOe,
OKa3aHUIO TOMOIIM TeM, KTO B HEH HYyKIaeTcs; O0OOOIIEHHBIM, YCTOWYMBBIM M W30MpaTeabHBIM IMO3HABATENbHBIM HHTEpPEC, WHULIMATUBY U
JM0003HATENLHOCTD B U3YYEHUH MUPa BEIIECTB U peaklnii; eJIeyCTPEMIEHHOCTh M HACTOMYHUBOCTh B IOCTHKEHUU 11eJIel, TOTOBHOCTH K MPE010JIEHUIO
TpyAHOCTEH; yOEXKIEHHOCTh B BO3MOXKHOCTH TO3HAHUS MPUPO/IbI, HEOOXOAUMOCTH Pa3yMHOI'O UCHOIb30BAHUS JOCTH)KEHUN HAYKH M TEXHOJIOTHN JUIs
pa3BUTHS 00IIECTBA;

yMmemb: YCTAHABIUBATh CBS3b MEKIY LIEJBI0O U3YYEHUS XUMHUU M TEM, AJIS YEro OHA OCYLIECTBIISAETCA (MOTHMBAMH); BBIIOJIHATH KOPPUTHPYIOILY IO
CaMOOIICHKY, 3aKJIIOYAOIIYIOCS B KOHTPOJIE 3a MPOLIECCOM M3YUYEHHS] XUMUU U BHECEHUH HEOOXOIMMBIX KOPPEKTHBOB, COOTBETCTBYIOLIUX 3TaraM U
croco0aM M3y4eHHs Kypca XMMUH; BBIMOIHATh PETPOCHEKTHUBHYIO CAMOOIICHKY, 3aKIIOYAONIYIOCS B OLIEHKE MpOoLecca U pe3ysibTaTa U3y4eHHs Kypca
XUMHUU OCHOBHOM IIKOJIBL, ITOABEACHUN UTOTOB HA OCHOBE COOTHECEHMS LIEJIEN U PE3YJIbTaTOB;



CTPOUTH JKU3HEHHBIE U NMPO(ECCHOHANBHBIE IUIAHBl C YYETOM KOHKPETHBIX COLUAIbHO-UCTOPHUUYECKUX, MOJIUTUYECKUX U SKOHOMUYECKHUX YCIOBMIA;
0CO3HaBaTh COOCTBEHHBIE IEHHOCTH U COOTBETCTBHE UX

IIPUHMMAEMBIM B )KM3HU PELICHUAM; BECTU JMAJIOr Ha OCHOBE PAaBHONPABHBIX OTHOLIEHUN U B3aMMHOI'O YBaXCHMS; BBIICIIATH HPABCTBCHHBIN aCIEKT
MOBEJCHHUSI M COOTHOCHTDH TOCTYIKH (CBOM M JPYIHX JIIOAEH) U COOBITHS C MPUHATHIMH THUYECKMMU HOPMaMH; B Tpejeiax CBOMX BO3MOXKHOCTEH
IIPOTHBOJEHCTBOBATD ACUCTBUAM U BIMSHUAM, IPEJICTABIAIOLUIMM YTPO3y KU3HH, 310pPOBbIO U O€30IIaCHOCTH JIMYHOCTH U OOIIECTBA.

IInanupyembie pe3yjbTaTbl 00y4eHH:

BbeInyCKHUK HAy4YuTCH:

® XApaKTCPpU30BaATH OCHOBHLIC MCTOABI ITIO3HAHUSA: Ha6JHOI[eHI/Ie, HU3MCPCHUC, OKCIICPUMCHT,

® OINCHIBATH CBOMCTBA TBCPABIX, ) KUJIKHUX, Fa3006pa3HI)IX BCIICCTB, BbIACIIAA UX CYIHCCTBCHHLIC ITPU3HAKH,

® pPACKpbIBaTh CMBICII OCHOBHBIX XWMHYCCKHUX MOHATHH «aTomM», «MOJICKYJIa», «XAMHWYECKHI QJICMCHT», «IIPOCTOC BCUICCTBO», «CJIOKHOC
BCIICCTBO», KBAJICHTHOCTBY», «KXUMHUYCCKAs PCaKUusia», UCII0JIb3Ys 3HAKOBYIO CUCTCEMY XUMUH,

® DACKPBIBaTh CMBICII 3aKOHOB COXPaHEHMSI MAaCChl BELLIECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO-MOJIEKYJISIPHOM TEOpHU;
pasiiniyaTtb XUMHYCCKUC U (1)I/I3I/ILI€CKI/IC SABJICHUA,
Ha3bIBaTh XUMHWYCCKUEC DJICMECHTHI,
OIIpENIeNIATh COCTAB BELIECTB O UX (hopMyiam;
ONPEIEIATh BAJIECHTHOCTh ATOMA JIEMEHTA B COCIMHECHMSIX;
OMpPEACIIATh THII XUMUYCCKHUX peaKuHﬁ;
Ha3bIBATb IPU3HAKU U YCJIOBUSA NPOTCKAHUA XUMHUYCCKUX peaKHHﬁ;
BBISBIIATH IPU3HAKU, CBUJIETEIbCTBYIOLIUE O IPOTEKAHUY XUMUYECKON PEAKLIUU IIPU BBITIOJIHEHUH XUMUYECKOIO OIIBITA;
COCTaBJISATH (POPMYJIbI OMHAPHBIX COEIMHEHUH;
COCTABJIATh YPABHEHMS XUMUUECKUX PEaKIINii;
co0uro1aTh MmpaBuiia 0€30MacHON paboThl IPU MPOBEICHUH OIBITOB;
MOJIb30BaThCS JTaOOPATOPHBIM 000PYJOBAHUEM U MTOCYI0M;
BBIYMCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;
BBIUHCIISATH MAaCCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa M0 PopMyJsie COeAMHEHNUS;
BBIUUCIISATH KOJIMYECTBO, 00BEM HUJIU MaccCy BEIIECTBA MO KOJUYECTBY, 00bEMY, MacCe peareHTOB WM MPOIYKTOB PEaKInu;
XapaKTepu30BaTh PU3NYECKHE U XUMHUUECKHE CBOIMCTBA MPOCTHIX BEUIECTB: KUCIOPOa U BOAOPOIA;
[0JTy4aTh, COOMpaTh KUCIOPOA U BOJOPO;
pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BELIECTBA: KUCIOPOI, BOAOPOL;
pacKpbIBaTh CMBbICI 3aKOHA ABOTajipo;



COJICH;

PacKpbIBaTh CMBICT MOHATUHN «TEIIOBOM 3(PPEeKT peakiumny», «MOJSPHBIA 00BEMY;

XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHE CBONCTBA BO/IBI;

PacKpbIBaTh CMBICI MIOHATHUS «PACTBOPY;

BBIUUCIISITH MAaCCOBYIO JIOJIIO PaCTBOPEHHOTO BEILIECTBA B PACTBOPE;

MIPUTOTOBIISATH PACTBOPHI C OMPEEICHHOI MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA;

Ha3bIBaTh COCIMHEHUS U3YUYEHHBIX KJIACCOB HEOPTAHMUECKUX BEIIECTB;

XapaKTepu30BaTh (PU3NYCCKHEC W XMMHYCCKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEIIECTB: OKCHJOB, KHCIOT, OCHOBAHHM,

OTIpEeAEISATh IPUHAICKHOCTD BELIECTB K ONPEACTICHHOMY KJIacCy COSAMHEHMIA;

COCTaBJIATH (OPMYIIbI HEOPTaHMUECKUX COCTUHEHHUIN U3yYEHHBIX KJIACCOB;

MIPOBOAMTDH OMBITHI, MOJATBEPKIAIOLINE XUMUYECKUE CBOWCTBA U3YUYCHHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB;

pacrno3HaBaTh ONBITHBIM IyTEM PACTBOPBI KHCIIOT U IIENIOUeH 0 M3MEHEHUIO0 OKPACKU HHIIUKATOPA;

XapaKTCPU30BaTh B3aMMOCBA3b MCKY KJIaCCaAMU HECOPTaHNYCCKUX COGHHHeHHﬁ;

packpsiBaTh cMbIci [lepuonnueckoro 3akona J[.M. Menaeneesa;

OOBSICHATH (PU3UICCKHI CMBICTT aTOMHOTO (TIOPSAKOBOT0) HOMEpa XMMHYECKOT0 3JIEMEHTa, HOMEPOB I'PYIIBI U IEPHOJa B MEPHOIUICCKON

cucreme /.M. Menneneena;

O0OBICHATH 3aKOHOMCPHOCTU U3MCHCHUA CTPOCHHUA ATOMOB, CBOMCTB 2JIEMEHTOB B npeaciiax MajiblX NMNEPUOAOB U INIaBHBIX MOATPYIIIL;
XapaKTCPU30BaThb XUMHUYCCKUC DJICMCHTBI (OT BOAOpOAa 10 KaJ'IBI_II/IH) Ha OCHOBC HX IIOJIOXXCHHA B nepnonnqecxoﬁ CHUCTEMC

JI.1. MenneneeBa 1 0COOGHHOCTEW CTPOEHUS UX aTOMOB;

COCTaBJISITh CXEMBI CTPOEHHUSI aTOMOB NepBbIX 20 311eMeHTOB nepuoanyeckoit cucremsl [[.J. Menzaeneesa;

PacKpbIBaTh CMBICI MOHATUN: «XUMHUYECKAsI CBSI3bY», «3JIEKTPOOTPULIATENBHOCTDY;

XapaKTepu30BaTh 3aBUCUMOCTb (PU3MUECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAJUINYECKOHN pelIeTKY;

OIIPEAEIATH BUJ XUMUYECKON CBA3M B HEOPraHUYECKUX COCIMHEHUSX;

n300pakaTh CXeMbI CTPOSHHSI MOJIEKYJT BEIIECTB, 00Pa30BaHHBIX PAa3HBIMU BHIaMU XUMHUECKUX CBS3EH;

pPacKpbIBaTh CMBICT TOHATHH <«UOH», «KaTHOH», «AHHOH», «3JIEKTPOJIUTBI», «HEDIEKTPOIUTBD), <« QIEKTPOIUTHUECKAs IJUCCOLUALUNY,

COKHCIIUTECIIb», KCTCIICHb OKUCJIICHUA» «BOCCTAHOBUTCIIL», KOKHCIICHUC), «BOCCTAHOBJICHUC),

OIPEACIIATh CTCIICHL OKUCJIICHUA aTOMa 3JICMCHTA B COCITMHCHHUH

PACKpPBIBATHE CMBICII TCOPHUU BHGKTPOHHTHHCCKOﬁ JUCCOIMAIIH;

COCTaBJISITh YPAaBHCHUSA BHeKTPOHHTI/I‘ICCKOﬁ JUucconuanyu KUucCioT, meﬂoqeﬁ, COHCﬁ;

O0OBICHATH CYIIHOCTB IIponecca BHCKTpOJII/ITI/I‘ICCKOﬁ JAUCCoMann 1 peaKuHﬁ HOHHOTO O6M€Ha;
COCTAaBJIAATDH IMOJIHBIC U COKPAIICHHBIC NOHHBIC YPABHCHHA PCAKITUN O6M€Ha;

OIMPCACIIATE BO3BMOXXHOCTD ITPOTCKAHUA peaKHI/Iﬁ HOHHOTO O6M€Ha;



® TIPOBOAMTDH PEAKIUH, IOATBEPKAAIONINE KaYeCTBEHHBIN COCTaB PA3IMYHBIX BEILIECTB;
® OMpeeNsiTh OKUCIUTEIh U BOCCTAHOBUTEIb;
® COCTaBJISITh YPaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil;
® Ha3bIBaTh (PaKTOPHI, BIUSIOUINE HA CKOPOCTh XUMUYECKON PeaKIuy;
KJ1acCU(UIUPOBATH XUMUYECKUE PEAKIIUU [0 PA3IMYHBIM IIPU3HAKAM;
XapaKTepU30BaTh B3aUMOCBSI3b MEX/ly COCTaBOM, CTPOEHUEM U CBOWCTBAMU HEMETAILIOB;
MIPOBOJIUTH OTBITHI IO TIOIYYEHUIO, COOMPAHUIO U M3YYCHUIO XUMUYECKUX CBOMCTB ra3000pa3HbIX BEHIECTB: YIIIEKUCIIOTO ra3a, aMMHaKa;
pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: YITIEKUCIIBIA I'a3 U aMMHAK;
XapaKTepU30BaTh B3aUMOCBSI3b MEX/1y COCTaBOM, CTPOEHHUEM U CBOWCTBaMU METAJIJIOB;

® Ha3bIBaTh OPTaHUYECKHE BEIIECTBA MO UX (OpMyIe: MeTaH, 3TaH, 3TUICH, METaHOJI, 3TaHOJI, TJIMIIEPHUH, YKCYCHAs KUCIOTa, aMHHOYKCYCHAsI
KHCJIOTa, CTEAPUHOBAs KUCJIOTA, OJIEMHOBAs KUCIIOTA, IIIF0K03a;

® OIICHHUBAThH BIUSHUE XUMUYECKOTO 3arpsi3HEHUS OKPYXKAIOIIEH Cpelbl Ha OpTraHU3M YeJIOBEKa;

® TPaMOTHO OOpPAIATHCS C BELIECTBAMU B [IOBCEJHEBHOM KU3HU

® OMNpeesiTh BO3MOXHOCTb MPOTEKAaHUS peakUuil HEKOTOpBIX IPEACTABUTENEH OPraHUYECKUX BEILIECTB C KHCIOPOJIOM, BOAOPOIOM,
MeTaJlJIJaMi, OCHOBAHUSIMH, FaJIOT€HaMU.

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCS:

® gbI0BUAMb U NPOBEPSIMb IKCNEPUMEHMANLHO 2SUNOMEe3bl O XUMUYECKUX CBOUCMBAX 6eujecms Ha OCHOBE UX COCMA8a U CMPOeHUs, Ux
CHOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe peakyuul, 0 Xapakxmepe u npoo0yKmax pasiudHblX XUMUYECKUX peakyutl;

® Xapakxmepuzo8ams Geuecmea no COCMasy, CMpoOeHuio U C80UCMBaM, YCMAaHABIUBAMb NPUUUHHO-CIE0CHBEHHbIE C853U MeAHCOY OAHHBIMU
Xapaxmepucmukamu eeujecmsd,

® COCmMasnAmsb MONEKYIAPHbLE U NOJHbLE UOHHBIE YDABHEHUS NO COKPAUWEHHbIM UOHHBIM YPAGHEHUAM,

® NPOCHO3UPOBAMb CNOCOOHOCMb eUeCmEa NPOosAGIAMsb OKUCIUMENTbHbIE UTU 60CCMAHOSUMENbHbIE CEOUCMEA C YYemOoM CmeneHel OKUCIeHUs
91eMEHMO8, 8X0OAUUX 8 €20 COCMA8;

® CoCmasnAms ypagHeHus peakyuti, COomeemcmayouux nociedo8ameibHOCmMu NPespajeHul HeOp2aHU4eCKux 6euecmas pasiuiHblxX Kiaccos,

® gbI0BU2AMb U NPOBEPAMb IKCNEPUMEHMATbHO 2UNOMeE3bl O Pe3yIbmamax 8030elcmeus pa3iuyHblx (aKmopos Ha UMeHeHue CKOpOCmu
XUMUYECKOU peakyuu,

® UCNONbL3068aMb NPUOOPEmenHble 3HANUA OJIA IKOIOSULECKU SPAMOMHO20 NOBEOEHUs 8 OKpYcaloujeli cpeoe;

® UCNONBL306aMb NPUOOPEmeHHble KloUuesble KOMNemeHyuyu npu 6blNOIHEHUU NPOEKMOo8 U YYeOHO-UCCIe008AMeNbCKUX 3d0ay N0 U3VUEeHUIO
ceoticms, cnoco606 NOYyUeHUs U PACNO3HABAHUS 8eUjecms;

® 00bEeKMUBHO OYEHUBAMb UHPOPMAYUIO O eUuleCmeax U XUMUUEeCKUX npoyeccax;

® KpUumuuecku OMHOCUMbCS K NCEBOOHAYUHOU UHGopMayuu, HedobpPOCo8eCMHOl peKiame 8 CPpeOCm8ax Maccosou UHPOPMayuLL;

® 0CO3HABAMb 3HAYEHUE MEOPEeMUYECKUX SHAHUU NO XUMULU OJIsl NPAKMUYECKOU 0esamelbHOCU YeNl08eKd,



® co30asamv mMooenu U cxemvl Ol peuleHuss Y4eOHbIX U NO3HABAMENbHbIX 3A0ad, NOHUMAMb HeoOX00UMOCMb COON0eHUs NPEONnUCaHull,
npeonazaemvlx 8 UHCIMPYKYUAX N0 UCHOIb30BAHUIO IeKAPCMS, CPedCcha ObIMOBOU Xumuu u op.

KanennapHo-remaTtuveckoe nJiaHupoBaHue, 9 Kiacc, 68 yacos (2 4 B HeeJ110)

Ne ypoka | Ne ypoka | Ha3Banue paznena (riaBbl), TEMbI Kon-Bo acoB Jlata
o 1o reme | Tembl ypokoB ITo nnany dbaxT
peIMeTy
O06061enue 3Hanmnii | O0001IeHUEe 3HAHNI M0 Kypcy 8 ki1acca 10
no Kypcey 8 kiacca | O0mas XapakTepuCTHKA XMMH4YECKHX 3JJeMEHTOB M XMMH4YECKHX
BBenenne peaxkuuii. [leprnoanyeckuii 3aKoH ¥ NePUOIUYECKAS CHCTEMAa XUMUYECKHX
Tnasa 1,2 no snemenToB .. MenjaeneeBa.
VUEOHUKY XuMnueckue peakunu B pacrpopax (104.)
1 1. BBoanslif uHCTpyKTax no Th npu pabote B kaOuHeTe XUMUU. 1

XapakTeprucTHKa XMMHUYECKOT0 3JIEMEHTA Ha OCHOBAHUU €r0 MOJIOKEHHUS B
Ilepnoauueckoit cucreme [[. 1. Menneneesa

Ilepnonnueckuit 3akoH u [lepnonnueckas cucrema Jl. . Menneneesa B cBere
YYEHUsS O CTPOEHUU aTOMa

2. 2. XuMu4eckasi OpraHu3aIyst >KUBOM 1 HeXKUBOU MPUPOJIBI 1
Krnaccudukanus XuMHYECKAX pPeaKIui

3 3. [TonsiTHe 0 cKOpOCTH XMMHUUYECKOH peaknuu. Katanuzatopsl 1

4, 4. Knaccudpukanusa xummuueckux coeaunenuii (TP-JIP Ne7) 1
DnekrponauTryeckas auccormaius. OcHoBHbIE monoxkenus T/,

5. 5. CBoiiCTBa OKCHIOB, KUCJIOT, OCHOBAaHUH M COJIEH B CBETE TEOPHUH 1

BHCKTpOHI/ITI/I‘{CCKOﬁ JucCConran 1 OKHCIICHUA-BOCCTaAHOBJICHUA

AMoTepHbIe OKCHUJIBI U THJIPOKCHIBI

XUMHUYECKUE CBOVMCTBA COJIEN KaK JIEKTPOJIUTOB

I'uaponus coneit (TP-JIP Ne30)

© N o
ol
I

IIpakxmuueckas paboma 1 Pewenue 3KkcnepumeHmanbHulx 3a0ay no meme




«Dnexkmponumuueckas ouccoyuayusy (TP-JIP Ne8-11)
10. 10. KontpoabsHasi padoraNel o teme «BBenenue. O0mas xapakTepucTUKa
XUMHUYECKHX 3JIEMEHTOB U XMMHUECKUX peakuuid. [lepuoanueckuii 3akoH u
IIEpUOIMYECKas cucTeMa XuMudeckux snemeHTos J[.M1.MeHneneesa »
Tema 3,4,5 Hemeranabi(254.) 32
I'nasa 3 no yuebnuxy | llpakTukym 2. CBoiicTBa coenHeHUIT HeMeTALI0B (3 1)
Kparkue cBeeHusi 00 opraHn4ecKux coeJuHeHusx (44.)
11. 1 OO6m1as XxapakTepuCTUKa HEMETAIIIOB 1
12. 2 OO0me XUMHYECKHE CBOMCTBA HEMETAJIOB. 1
Hewmerael B mpupoje u cnocoObl MX noiaydeHus. Bomopon
13. 3 Ipaxmuyeckas paboma Ne2 1
Ilonyuenue 6000pooa u usyueHue e2o c80UCM8
14. 4 Bona 1
15. 5 ["aytorensl: 0011as XapaKTePUCTUKA 1
16. 6 CoelMHEeHUS TAIOTCHOB 1
17. 7 Ilpakmuueckasa paboma Ne3 1
H3yuenue ceoticme consiHoU KUCI0mvl
18. 8 Kucnopon 1
Ilpakmuueckas paboma Ne4
Tlonyuenue Kucnopooa u uzyuenue e2o c8olUCma
19. 9 Cepa, ee pusnueckue u xumudeckue cpoiictsa (TP-JIP Nel4) 1
20. 10 CoenmHEeHHS Cephl 1
21. 11 CepHas KuCIIOTa Kak JIEKTPOJIUT U €€ COJIU 1
22. 12 CepHas KucnoTa Kak okuciaurtenb. [lonyueHue u npuMeHeHue cepHon 1
KHCJIOTBI
23. 13 Ipaxmuuecxas paboma No5 1
H3yuenue ceoticme cepHou KUCI0Mbl
24, 14 A30T 1 ero CBOMCTBa 1
25. 15 AwMMuak u ero coequnennsa. Coau aMMOHHUS 1
26. 16 Oxkcuasl a30Ta 1
217. 17 A30THas KHCJIOTA KaK AJICKTPOJIUT, €€ MPUMEHEHUE 1
28. 18 A30THas KUCJIOTA KaK OKUCIUTENb, €€ MOJTyYeHue 1
29. 19 Ipaxmuueckasn paboma No6 (TP-JIP Nel5) 1




Tlonyuenue ammuara u uzyyeHue e2o c60UCM8
30. 20 Docdop. Coenunenus pocdopa. Iloustie o pochopHbIX yroOpeHusx 1
31. 21 VYriepon 1
32. 22 Okcuabl yriepoaa 1
33. 23 VYronbHas KUCIIOTA U €€ COJH. 1
XKectkocth BojbI M crtocoObl €€ ycrpanerust (TP-JIP Ne34)
34. 24 Ipaxmuueckas paboma Ne7 1
Ilonyuenue yenexucnoeo 2aza. Kauecmseennas peaxyus Ha KapOoHam UOHbL
35. 25 YTIIeBOAOPOIBI. 1
36,37 26, 27 | Kucnopoacoaepskaiiye OpraHnuecKue COeaMHEHUS 2
38. 28 A3oTcoepKane OpranndecKue COeAMHCHHUS 1
39. 29 KpemHuwii u ero coequHeHus 1
40. 39 CunukartHasi IpOMBIIUIEHHOCTh 1
41. 31 [Tonyuenne Hemetamnos. [lonyueHne BaXXHENIIUX XUMUUYECKUX COETUHEHUM 1
HEMETAJUIOB.
42. 32 KonTposbnas pabora Ne2 no reme «Hemeramnb» 1
Tema 1, 2 Metanabi(164.) 18
I'nasa 4 no yueonuxy | llpaktukym 1. CBoiicTBa MeTAJIJIOB U UX COeTMHEHUI (24)
43. 1 OO0m1as xapakTepucTHKa MeTayioB. [lonoxxeHue 3J1eMeHTOB-METaJIIOB B 1
[lepuonuueckoii cucreme J1. . MenneneeBa 1 0COOEHHOCTH CTPOEHUS MX
aToMoB. Pu3nueckue cBoiicTBa MeTauioB. CijiaBbl
44, 2 XHMHYECKHE CBOWCTBA METAJIJIOB 1
45. 3 OO011ast XapaKTepPUCTHKA IIEJIOYHBIX METAJIJIOB 1
46. 4 CoeanHeHNs MISIOYHBIX METAJLIIOB 1
47. 5 OO611ast XapaKTepUCTHKA IEIT0YHO3EMEIbHBIX METAJJIOB 1
48. 6 CoequHeHns MIEIOYHO3EMELHBIX METAIJIOB 1
49, 7 Pemenune pacdeTHbBIX 3a7a9 ¢ TOHSATHEM MACCOBAsL O0JIsl 8bIX00A NPOOYKMA 1
50. 8 KauecTBeHHOE onpesieieHne HOHOB METAJUIOB 1
ol. 9 2KecTkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS 1
52. 10 Ilpakmuueckasa paboma Ne 8 1
JKecmrxocmsb 60061 u cnocoowt ee yempanenusi(TP-JIP Ne34)
53. 11 AJIOMUHUHN — TepeXO0/IHbIN 27eMeHT. PU3ndeckre U XMMHUYECKHe CBOMCTBA 1




amomunus. [Tonyuenne u npumenenue amomunaus (TP-JIP Ne33)
o4, 12 CoeMHEeHUS aTIOMUHUST — OKCHJI U TUJIPOKCU, UX aM(POTEPHBIN XapaKTep.
55. 13 Ilpaxmuueckas paboma Ne 9
Pewenue sxcnepumenmanvHuix 3a0a4 no meme «Memannvl u ux coeOuHeHus»
56. 14 Keneso — snement VIIrpynmsr mobounoi noarpynmnsl. Guzndeckue u
XMMHUYECKHE CBOMCTBA kene3a. Haxoxxaenue B mpupose.
57. 15 Coenunenus xene3a +2,+3 ux KkadyecTBEHHOE ornpezesienue. ['eneTnueckue
psanel  Fe 2y Fe'*s
58 16 Koppo3sust MeTayioB u criocoObl 3alTUThl OT Hee
59. 17 Mertasisl B mpupoje. [lonarue o Mmetammypruu
60. 18 KontpoabsHnasi padora Ne3
1o TeMe «MeTab»
Tema 6 XuMmus 1 okpy:xamomas cpeaa. O6o01uenne 3HaHUI M0 XUMHH 32 KYPC
Inasa 5,6 no 0cHOBHOM 1K0JIbI. Iloaroropka k nurtorosoii arrecrauuu (I'HA). (8 4.)
VUeOHUKY
61. 1 XuMu4ecKkuit coctaB TuianeTsl 3emiisa. OXpaHa OKpYsKarolei cpebl oT
XUMHUYECKOTO 3arpsi3HECHUS.
62. 2 [Tepuoanueckuii 3akoH u Ilepunoanueckas cucrtema

. V1. MenneneeBa B CBETE TEOPUHU CTPOCHUSI aTOMa. 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB AJIEMEHTOB M UX COEAMHEHUH B MEPUOIAaX U TpyMnax B
CBETE MPEACTABICHUN O CTPOEHUHU aTOMOB 3JIEMEHTOB. 3HaUE€HUE
Ilepnonueckoro 3akoHa

63. 3 Bupl xuMudeckux cBs3el M TUIBI KPUCTAIIIMUYECKUX PELIETOK.
B3anMoCBsI3b CTpOEHHS U CBOWCTB BEIIECTB

64. 4 Krnaccudukanus XuMU4eCKUX peakIfii o pa3InyHbIM IPU3HAKAM.

65. 5 CKOpPOCTh XUMUYECKUX peakuil. XMMHYECKOE PABHOBECHE.

66. 6 OcHoBBI Heopranuueckoit xumuu. Kiaccudukaiys HeopraHn4eckrux BELeCTB.
CBOMCTBa HEOPraHMYECKUX BEIIECTB

67. 7 ['eHeTnueckue psapl MeTalIa, HeMeTalla U EPEXOJHOro MeTaa

68. 8 Tpenunr-rectupoBanue no Bapuantam [ A nponuisIx €T u 1eMoBepcuun

JlaGopaTopHubie padoTsl o «Touke pocra»- TP-JIP Ne...(corjiacHoO MeTOIMYECKUX PEKOMEH AN )




[Tpunoxxenue 1

TemaTH4eckoe NJAHUPOBAHME 10 XMMHUHM AJs 9-I'0 KJIacca COCTABJIEHO € Y4€TOM NPOrpaMMbl BOCIIMTAHUS

Llensv 6ocnumanusa 6 wixone — IUYHOCMHOE PA3GUMUE UKObHUKOS, NPOABIAIOUEeCsL:

1) 8 yceoenuu umu 3HaHUli OCHOBHBIX HOPM, KOMOPble 0OUEeCME0 8bIPaAOOMAO HA OCHOBE YMUX YeHHOCmel (m.e. 8 YCE0eHUU UMU COYUANbHO
SHAUUMBIX 3HAHULL),

2) 6 pazsumuu ux NO3UMUBHBIX OMHOWEHUL K IMUM 0OUWeCBEHHbIM YEHHOCHAM (M.e. 8 PA36UmuY Ux COYUaIbHO 3HAYUMBIX OMHOUEHUT);

3) 6 npuobpemeruu UMU COOMBEMCMBYIOWE20 FMUM YEHHOCMAM ONbIMA NOBEOeHUs, ONbIMA NPUMEHEHUSI CHOPMUPOBAHHBIX SHAHULL U
OMHOWEeHUT Ha npaKkmuke (m.e. 8 NPUOOPemMeHUU UMU ONbIMA OCYUWeCMBIEeHUS COYUATbHO 3HAUUMBIX 0ell).

B 6ocnumanuu demeil noopocmkoozo 6o3pacma (ypoeeHbs OCHOBHO20 00W(e20 00pPA308aHUA) MAKUM NPUOPUMMEMOM ABIAEMCS CO30aHue
O1a20NPUAMHBIX YCA08ULL OJIA PA3GUMUS COYUATTLHO SHAUUMBIX OMHOUEHUU WUKONbHUKOS, U, NPENCcOe 8Ce20, YEHHOCHMHbIX OMHOUEHUI.

- K cembe Kax 271a8HOL ONope 8 JCU3HU 4el08eKA U UCHOYHUKY €20 CUACTbSL

- K mpyoy KAaK OCHOBHOMY CHOCOOY OOCMUDICEHUs JICUSHEHHO20 O]a2ONOonyyUs 4elo6eKd, 3al02y e20 YCNeuwHo20 Npo@ecCUuOHanIbHO20
camoonpeoeneHus u OuyujeHusi y6epeHHOCmU 6 3a8MpauiHem OHe;

- K c6oemy omeyecmsy, ceoeti Manou u bonvuiou Pooune kak mecmy, 8 KOMOPOM 4elo8eK 8blpOC U NO3HAL nepsble padoCcmu U Heyoauu, KOmopas
3a6ewjana emy npeoKamu u KOmopyr Hys#CHO obepecamy,

- K npupooe Kax UCMOYHUKY JHCUSHU HA 3emie, OCHO8e camoz0 ee CYWeCMBOBAHUs, HYHCOaloweucs 6 3awume U NOCMOAHHOM SHUMAHUU CO
CMOPOHbL YeNogeKd,

- K MUpY KaK 21a6HOMY NPUHYUNY YEeN08EUECKO20 00WeHCUMUs, YCI08UI0 KPENKOU OPYHCObl, HANAXCUBAHUSL OMHOUEHUL C KOJle2aMu no pabome
8 O6yoywem u co30anus O1a20NPUAMHO20 MUKPOKIUMAMA 8 C80el COOCMBEHHOU cembe;

- K 3HAHUAM KAK UHMENNeKMYalbHOMY pecypcy, obecneuusaioujemy 0yoyuee yenogeka, KaxK pe3ynbmamy KpOnomiueo2o, Ho Y8IeKamenbHo20
yuebH020 mpyoa;

- K Kyibmype Kak OyX08HOMY 602amcmey 00ujecmed U 6adCHOMY YCI08UI0 OUWYWEHUs Yel08eKOM NOJIHOMbL NPOICUBAEMOU IHCUZHU, KOMOpoe
oarom emy umemue, My3blKd, UCKYCCMBO, Meamp, meopyecKoe CaMO8bIPalCeHUe;

- K 300p06b10 KAK 3a7102y 001201 U AKMUBHOU HCU3HU YEL0BEKd, €20 XOPOUe20 HACMPOEHUs U ONMUMUCMUYHO20 832715104 HA MUD,

- K OKPYHCAIOWUM TI00AM KAK 6e3YCI068HOU U aOCONIOMHOU YeHHOCU, KAK PABHONPABHBIM COYUANbHBIM NAPMHEPAM, C KOMOPLIMU HEOOX0OUMO
gvicmpausams 0obpodiceramenvHvle U 63auMONO00epICUaujue OMHOWEHUS, Oaloujue 4YelogeKky padocms obujenus U no3eosawue uzbezamo
Yyecmea 0OUHOUeCmad;

- K camum cebe Kak x03se6am ceoell cyObObl, CAMOONPEOENAOWUMC U CAMOPeaTU3yIoOUUMCs TUYHOCAM, OMEeYaloWUM 3a c60e cOOCmEeHHoe
byoywee.

Bvidenenue Oannozo npuopumema 6 60CHUMAHUU WKOIbHUKOS, O00YYAIOWUXCS HA CMYNEHU OCHOBHO20 00uje20 00pa3068aHus, CEA3AHO C
ocobenHocmamu 0emell NOOPOCMKOB8020 803PACMA: C UX CMpeMIeHUeM Ymeepoums cebs KaK IUYHOCMb 6 Cucmeme OMHOWIEeHUU, CE0UCTBEHHbIX




gspociomy mupy. B omom e6o3pacme ocobyio 3nauumocmsv Ons Oemeli npuobpemaem cmauogieHue ux coOCMBEHHOU IHCUZHEHHOU NOo3UYUU,
CcOOCMBEHHbIX YEeHHOCMHBIX opuenmayuil. [loopocmkoswlil 6o3pacm — Haubonee YOaunbvlll 603pAC O PA3GUMUSL COYUATILHO ZHAYUMBIX OMHOUEHUL
UIKOJIbHUKOB.

Jocmuoicenuro nocmasieHHoll yeau 60CNUManusl WKOJIbHUKO8 CNOCOOCMEyem peuleHue ciedyiouux OCHOBHLIX 3a0ay:

1)  peaqu30BBIBATH BOCIUTATEIbHBIC BO3MOXHOCTH OOIICHIKOJBHBIX KIFOUEBBIX J€J, TMOAACPKUBATh TPAIUIMA HMX KOJUIGKTHBHOTO
IUTAaHUPOBAHMS, OPraHU3aL1H, IPOBEICHUS U aHAJIU3a B IIIKOJIBHOM COOOIIECTBE;

2)  pealn30BBIBATh MOTEHIIMAN KJIACCHOTO PYKOBOJCTBA B BOCITUTAHUH IIKOJIBHUKOB, MOJICPKUBATh AKTHBHOE YJaCTHE KJIACCHBIX COOOIIECTB
B JKU3HM IIKOJIBI;

3)  sosnexkamov WIKOIbHUKOS 8 KPYKKH, CEKIIUH, KIYObI, CTYJNN U HHbIE 00beMHEHHSI, PaOOTAIOIIKE O MIKOJILHBIM IPOrpaMMaM BHEYPOUHOH
NESITENIbHOCTH, Peanu308bl8ams UX 60CNUMAMENbHblE B03MONCHOCIU,

4)  ucnoawzosamv 6 BOCHUMAHUY Oemell 603MONCHOCMU WUKOIbHO20 YPOKA, NOOOEPIHCUBAMb UCNOIb306AHUE HA YPOKAX UHMEPAKMUBHBIX (POpM
3aHAMUL C YYAWUMUCH,

5)  MHUOUUPOBATH U MOAACPKUBATH YICHUUIECKOE CAMOYIIPABICHHUE — KaK Ha YPOBHE IIKOJIbI, TAK U Ha YPOBHE KJIACCHBIX COOOINECTB;

6) moJIepKHUBATH NESITEIBHOCTh (DYHKIIMOHUPYIOIIMX HA 0a3e IIKOJIBI JIETCKUX OOLIECTBCHHBIX 00BhECIMHECHUI 1 OpraHH3alunii;

7)  opeanus06v16amo 05l WKOJILHUKOE SIKCKYPCHH, SKCIICAUIIUH, TIOXO/IbI M PEaTM30BbIBATh X BOCIIUTATEIbHBIN OTCHIHAI,

8)  opeanuzosvieamov npopopuenmayuoHHYI0 pabomy co WKOIbHUKAMU,

9)  opeanuzosamv pabomy WKOALHBIX MeOUAd, Peanru308bl6aNb UX 60CNUMAMELbHbIL NOMEHYUAL;

10) paszsusams NPEAMETHO-ICTETHUECKYIO CPEY IIKOJIBI U Peaiu306bl6amb ee 60CNUMAMENbHbLE 03MONCHOCU,

11) opeanuzoeamev pabomy ¢ cembimu WKOIbHUKOS, UX POOUMENIMU ULU 3AKOHHLIMU NPeOCMASUMESIMU, HANPABICHHYIO HA COBMECHOE
peuierue npooaem TUYHOCMHO20 Pa3eumusi 0emell.

Cnmncoxk MeponpusiTuii, NpoBOAMMBIX corjiacHo IIporpamMmmsl BocniuTanus,

Ilnana YBP

Ne | Ha3Banue paszena, TeMbl paboudeit mporpaMmsl O BocnurarenbHbIN acieKT

1/l | IpeaMeTy

1. | O606menue 3HaHui 1Mo Kypey 8§ kiacca IIpodopuenrammonnas padora. BY3e1 PO, PT, rorossimue cenuaincToB XMMUKOB
OO61as xapakTepucTUKa XUMUYECKHUX 3JIEMEHTOB U MeponpusTHs MECAYHUKOB 0€3011aCHOCTH U TPa’KJaHCKOM 3aIIUThI 1eTei (1o
XUMUYECKUX peakuui. [lepuonnueckuil 3akoH u npodunakTuke noxapHoi 6esonacuoctu, JJATT skerpemusma, Teppopusma)
MIEPUOINYECKAs CUCTEMA XUMUYECKUX 3JIEMEHTOB
JI.M.Menneneena.
XUMHYECKHUE peakiuu B pacTBopax (104.)

2. | Hemerammbi(254.) Ypok aroma
IIpakTukym 2. CBoiiCTBa COEAMHEHUI HEMETAILIOB (3 MeponpusaTHs Mecsi[HUKA MPAaBOBOI0 BOCHUTAHUS M MPO(UITAKTUKY IPAaBOHAPYIICHUH.
q) [1IKOJIBHBIN 1 MYHUIIMIIAIBHBIA Typbl BecepocCuiicKon olMMnmaabl NIKOJIbHUKOB




Kparkue cBeenus 00 OpraHMueCKUX COSAMHEHUSIX
(4u4.)

EcrecTBeHHOHay4HBIN TYpHHD (IIKOJIBHBIA U1 MYHHUITUTIATBHBIN )

Mertamipi(164.)
[Ipaktuxym 1. CBoiicTBa METAJIOB U UX COEIMHEHUN
(24)

Pabota ¢ yyammmucs 9 kimacca 1o moAroToBKe K 3allUTe MPOSKTOB
Ionroroska k HIIK paznuunbix ypoBHEil: «S5l BRIOUpato cenoy, « AacToBCKHe
yrenus», HIIK Baxurosa, «HoGeneBcue nanesxxst KHUTY u nap

Xumus 1 okpyxatomias cpega. O6001eHne 3HaHui 1Mo
XMMHH 32 Kypc OCHOBHOM IIKOJIBL. [ToroToBKa K
uroroBou arrectanuu (I'NA). (8 4.)

MeponpusTis MECSIYHUKA HHTEIUICKTYaIbHOTO BOCIIUTAHUS «Y MHUKH U YMHHIIBD».
JleHb KOCMOHABTUKH

Meponpusitust mecaunuka 302K

Jlexkazia 3KOJI0TUn

3amuTa NpoeKTOB

IIpenoiaBaHye eCTeCTBEHHBIX HayK B Meapece Mx-byou




