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PABOYAS ITPOTPAMMA 11O XUMHH 9 KJI. 11O PI'OC ( k yueonuky O.C. I'abpuessina)
OcHOBHOE coaepxaHne Kypca

BBenenue. O0miasi XapakTepHMCTHKA XHUMHYECKHX 3J€MEHTOB M XUMHYeCKHUX peakuui. Ilepuoamuyeckuii 3aKOH H
Ilepuoaunueckas cucrema

xumMuueckux 3jeMenToB J[. U. MenaeseeBa (10 1)

XapakTepucTUKa 3JIEMEHTA 10 €ro mnojoxkeHuro B Ilepmoamyeckon cucreme xummuueckux siemeHtoB J[. M. Menpeneesa.
CBoiicTBa OKCHJOB, KHUCJIOT, OCHOBAaHHWA W COJIEM B CBETE TEOPUHU BJIEKTPOIUTHUYECKOW IUCCOLUMALMM U OKHUCIICHHS -
BoccTaHOBeHUs. [loHATHE O TmepexoAHbIX »dJeMeHTaX. AMQOTEpHOCTh. ['€HeTMYeCKUd ps MEepEexXOAHOTO DJIEMEHTA.
Ilepuonnueckuii 3akoH u Ilepunognmueckas cucrtema xumudeckux sneMeHTOB JI. M. MenpeneeBa. Xumudeckas OpraHu3ains
KUBOM U HEKHMBOW MPUPOJbI. XMUMUYECKUN COCTAB fA/Ipa, MAHTUU U 3€MHOW KOpPbl. XMMHYECKHE DJIEMEHTHI B KIIETKAX >KUBBIX
opraHu3MoB. Makpo- u MuKpossiemMeHThl. OO000IIeHne CBEICHMM O XUMHYECKHX peakuusx. Kiaccudukanus XuMHUUECKUX
peakIuii 1Mo pa3IUYHBIM IPU3HAKAM: «YHCIIO M COCTaB PEardpyrolidx U OO0pa3yIOIIMXCS BEIIECTB», «TEIIOBOM 3hdekTy,
«HANpaBJIEHUE», «U3MEHEHUE CTENEeHEeW OKHUCJICHHUS DJIEMEHTOB, OOpa3ylIuxX pearupyroime BelecTBay, «dazay,
«MCMOJIb30BaHUE KaTtanuzaTtopa». [IoHATHE 0 CKOPOCTH XMMHUYECKOW peakiuu. DaKkTophl, BIMUSIOMINE HA CKOPOCTh XUMUYECKUX
peakiuii. Katanuzaropsl u katanu3. UTHruOUTOpbl. AHTHOKCUIAHTHI.

JleMoHCcTpaIUu.



Paznuunsie ¢opmbr Tabmune! [. . MenneneeBa. Moaenu aToMOB 31€eMEHTOB |—3-ro nepuooB. Mojenb CTpOEHUsl 36MHOTO
mapa (momnepeyHslii pa3pes). 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIMKU OT MPUPOJIbl PEarupyIOIIUX BEIIECTB. 3aBUCUMOCTh
CKOPOCTH XMMHMUYECKOW PEAKIUU OT KOHIIEHTPALMU PEArnpyroIIMX BEUIECTB. 3aBUCHMOCTb CKOPOCTH XUMHYECKOM PEaKLIHUH OT
IJIOIIAN CONPUKOCHOBEHUSI PEArupyIOIINX BEHIECTB (CKUISILIUANA CIOK»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM pPEAKLUU OT
TEMIIEpaTyphl pEarupyrolInX BemecTB. [ OMOreHHbIN U T€TEepOTeHHbIN KaTanu3bl. DepMEeHTaTUBHBIA KaTanu3. THrubuposanue.
JlabopaTopHbIe ONbITHI.

1. IlomydeHne TUAPOKCUIA LIMHKA M HUCCIENOBAaHUE €r0 CBOMCTB. 2.MonenupoBaHne noctpoeHus llepromnyeckoil cucTemsl
xumMHuueckux aiemeHtoB Jl. M. MenneneeBa. 3. 3ameneHue xene3oM menu B pactBope cynbdara meau (II). 4. 3aBucumoctb
CKOpPOCTH XMMHUYECKOU pEaKLMU OT IIPUPO/IbI PEATUPYIOLINX BEIIECTB HA IIPUMEPE B3aUMOJAEHUCTBUA KUCIIOT ¢ METAJIIAMH.

5. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM PEAKIIMU OT KOHLICHTPALIUU PEArUPYIOIIMX BEUIECTB HA IPUMEPE B3aNMOICUCTBUS LIMHKA
C COJITHOU KMCJIOTOM Pa3JIMYHON KOHIIEHTPALUU.

6. 3aBUCHMOCTb CKOPOCTHM XMMHWYECKOM pEaKUMU OT IUIOMIAAM CONPUKOCHOBEHHUs PEarnpyrolmmx BemecTs. /. MonennpoBanue
KHUIBIIETO CIOs». 8. 3aBUCUMOCTh CKOPOCTHM XMMHYECKOW PEAKIHMM OT TEMIIEPATypbl PEarupyrollvux BEIIECTB HAa MPUMEPE
B3aumojeicTBust okcuaa Meau (II) ¢ pacTBopom cepHOM KHCIOTHI pa3IuyHOM TemrepaTypbl. 9. Pasznoxkenue mnepokcuma
BOJIOpO/Ia ¢ noMolibio okcuaa mapranua (IV) u karanasel. 10. OOHapykeHHe KaTajia3bl B HEKOTOPBIX MUILIEBBIX MPoayKTax. 11.
NurubupoBanre B3aMMOACHCTBHSI KUCIIOT C METAJJIaMU YPOTPOITUHOM.

IIpeameTHbIe pe3yJbTATHI 00yYEeHUSA

Ydaamuiics 10JIKeH yMemb:



UCIIOJIB30BaTh IIPU XapaKTEPUCTUKE INPEBPAILECHUN BEUICCTB IOHATUA: «XHMHUYECKAs PEaKLUHs», «PEaKUUH COCIUHEHUSD,
«pPEaKIUU PA3IOKEHUN», «PEaKUUd OOMEHA», «PEAKUUU 3aMEIICHUS», «PEaKIUU HEUTpATU3ALHUN», «3K30TEPMUUYECKUE
peakuuu», <«OHIOTEPMHUYECKHE  pPEAKIUN», «OoOpaTHUMble peakUUW», «HEOOpaTUMbIE  pEeaKUun», «OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKUUN», «TOMOI€HHBIE pPEAKLIUN», «TE€TEPOTCHHbIE PpEAKIUN», «KATATUTHUYECKUE PEaKIUN»,
«HEKaTaTUTHYECKUE PEAKIIUN», «TEIUIOBOM 3(P(HEKT XUMHUECKOU PEAKLIUNY, KCKOPOCTh XUMHUYECKON pPEaKIINN, «KaTaIUu3aTop»;
XapaKTepU30BaTh XUMUYECKUE 3JIEMEHThl 1—3-r0 mepuoioB MO HUX NoJokeHuto B llepumonnyeckoil cucreMe XUMHUYECKHX
anemeHToB [[. 1. MenaeneeBa: XUMHUYECKNN 3HAK, MOPAIKOBBIM HOMED, IEPUOJ, IPYIIA, MOATPYIINIA, OTHOCUTENIbHAS aTOMHAas
Macca, CTpOEHHME aroma (3apsl fA]pa, YUCIO MPOTOHOB U HEUTPOHOB B s/ipe, OOIIEE YHUCIO AJIEKTPOHOB, paclpeiesieHue
AJIEKTPOHOB MO 3JIEKTPOHHBIM CJOSIM, MPOCTOE BELECTBO, (JOpMYJia, HA3BaHUE U TUIl BBICIIETO OKCUAA U TMAPOKCHUA, JIETYYETro
BOJIOPOJTHOTO COEIMHEHMUS (J1J1s1 HEMETAJIJIOB));

XapaKkTepu30BaTh OOIIME XWMHUYECKHE CBOICTBAa aM(pOTEpPHBIX OKCHUAOB MU TUAPOKCUIOB; MPUBOAUTH MPUMEPHI peakiuil,
MOATBEPKIAOIINX XUMUUYECKHE CBOMCTBA aM(OTEPHBIX OKCHJIOB U THIPOKCUIOB;

JaBaTh XapaKTEPUCTHKY XMUMHUYECKUX PEAKIMI MO YUCIY U COCTABY MCXOJHBIX BEIIECTB M MPOJIYKTOB PEAKIIMH; TEIIOBOMY
¢ ¢deKTy; HamnpaBiICHUIO NPOTEKaHWs pEakLUUU; W3MEHEHHUIO CTENEHEW OKHUCIIEHUS JJIEMEHTOB; arperaTHOMY COCTOSIHHUIO
HCXOJHBIX BEIIECTB; YYACTUIO KaTaau3aTopa;

OOBSCHATH U MPUBOJUTH MPUMEPHI BIMSHUS HEKOTOPBIX (aKTOPOB (MPUPOAA PEarupyromux BEIIeCTB, KOHIEHTPAIUs BEIIECTB,
JaBJICHUE, TeMIepaTypa, KaTajlu3aTop, MOBEPXHOCTb CONMPUKOCHOBEHUS PEarupyrouux BEIIECTB) HA CKOPOCTh XUMHUYECKHX

peaxkiuu;



HaOJII0JaTh M ONMCBIBATh YPABHEHUS PEAKIIMI MEXKIY BELIECTBAMU C ITIOMOLIBIO ECTECTBEHHOI'O (PyCCKOT0 UJIU POJIHOTIO) SI3bIKA U
A3bIKA XMMHH;

IPOBOJIUTH OIIBITHI, TOATBEPKAAIOIINE XUMUUYECKHE CBOMCTBA aM(OTEPHBIX OKCHIOB M TMJIPOKCHJIOB; 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peakiuu OT pPa3IUyHbIX (PakTOpoB (MpUpoOJa pearupyromux BeEUIeCTB, KOHIICHTpAIMs BEIIECTB, IaBJICHUE,

TeMIIepaTypa, KaTajanu3aTop, IOBEPXHOCTh COMMPUKOCHOBEHUS PEAarupyroInuX BEIIECTB).

MeTtanpeaMeTHbie pe3yJbTaTbl 00y4eHUus

Y4aamuiicst 10J17KeH ymMemb:

OTpeNeNsaTh 1edb y4eOHOW AESITENIbHOCTH C IMOMOINBI0 YUUTENS U CAMOCTOSITEIBHO, MCKATh CPEICTBA €€ OCYIIECTBICHUS,
paboTasi Mo TUIaHy, CBEPATh CBOU JACHCTBUS C IEIbIO U MPU HEOOXOJWMOCTH HUCIPABIATH OMIMOKUA C MOMOIIBIO YUHUTENS U
CaMOCTOSITEIIbHO;

COCTAaBJISITh AHHOTALIUIO TEKCTA;

co3/laBaTh MOJIEU C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa M MPEACTABICHHEM HX B MPOCTPAHCTBEHHO-
rpaduuecKoi UM 3HaKOBO-CUMBOJIMYECKOH (hopMme;

onpenensaTh BUIbl KIIacCUPUKALUU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYIIECTBIISITh MPSIMOE AEAYKTUBHOE JI0KA3aTEIbCTBO.

Tema 1. Metasuibl (14 4)

[Tonoxxenne wmeramnmoB B llepuommueckon cucreme xumuyeckux d3meMeHTtoB . WM. MengeneeBa. Merammueckas

KpUCTAJUTMUECKasl peleTka W MeTaJulMdeckass Xumudeckas cBs3b. OOmue ¢usuveckue cBoicTBa MeTauioB. CruiaBbl, MX



CBOMCTBA M 3HA4YcHHE. XUMHUYECKHME CBOWCTBA METAJUIOB KAK BOCCTAHOBUTEJEH, a TakKe B CBETE HUX IOJOXKECHHS B
AIEKTPOXUMUYECKOM PSITy HANpsHKEHUH MeTaiuioB. Kopposust MeTaiioB U ciocoObl 00phObI ¢ Hell. MeTaisl B mpupoe. Oormme
CIOCOOBI MX MOJyYEHUSI.

OO0mas XxapakTepUCTHKA IIEJOYHbIX MeTa10B. Metamisl B npupoze. OOume crnocodbl ux noxydeHus. CTpoeHrne aTOMOB.
[I{esrouHBIE METAIIIBI — IMPOCTHIE BEIIECTBA. BakHEHIINE COCIMHEHUS IIEJTOYHBIX METAJUIOB — OKCHUBI, TUIPOKCHUJIBI U COJIHU
(x70puabl, KapOOHATHI, CyNb(aThl, HUTPATHI), UX CBOMCTBA U IPUMEHEHHE B HAPOJHOM Xo3stiicTBe. Kanuiinpie ynoopenusi.
OO0wmas xapakTepuCTHKA 3JIEMEHTOB IJIaBHOM nmoarpynns! II rpynmnsi.

Crpoenune artomos. lllenoyHo3emenbHbIE METAUIBl — MPOCTHIE BEIIECTBA. Ba)kHEHIIME COEIMHEHHMs IIEIOYHO3EMENIBHBIX
METaJJIOB — OKCHUJbI, TUIPOKCHUIBI U COJIU (XJIOPUIbI, KApOOHATHI, HUTPATHI, CyIb(aThl, pochaTel), UX CBOMCTBA U IPUMEHEHUE
B HAPOJHOM XO35MCTBE.

AJIIOMUHUIA.

Crtpoenue atoma, pU3nyecKre U XUMUYECKHUE CBOMCTBA MPOCTOro BeuecTBa. CoeuHEHUs aTJlOMUHHSI — OKCHJT U TUAPOKCUT, UX
ampoTepHbIi XapakTep. Baxueiiue conu amoMunus. [[puMeHeHne amoMUHUS U €r0 COETMHEHUN.
Keureso.

Crtpoenue atoMa, (pU3MUYECKUE U XUMHUECKHE CBOMCTBA IPOCTOr0 BEUIECTBA. | 'eHeTUYecKue psiibl Fe*? uFe™.

Baxueiimme conu xejne3a. 3HaUeHUE JKeje3a U €ro COeAMHEHUH SISl TPUPOIbl M1 HAPOJHOTO XO35HCTRA.

JeMoHcTpanumu.



OO0pa31pl METOYHBIX U MIEIOYHO3eMENbHBIX MeTauioB. O0pasiibl crijiaBoB. BzauMoaeiicTBue HaTpus, JIUTHUS U KAJIbLIUS C BOJOH.
B3anmonenicTBue HaTpus WU MarHusi C KUCIOPOAOM. B3amMoaencTBHE METAUIOB ¢ HeMmeTayuiamu. llomydeHne ruapokcuiaoB
xenesa (1) u (II).

JlaGopaTopHbIe ONBITHI.

12. B3aumojeicTBrE pacTBOPOB KHUCIOT U cojied ¢ mertaimamu. 13. O3HakomiieHME ¢ pyaamu kene3a. 14. OkpamumBaHue
IJIJAMEHU COJISIMHM IIEJOYHBIX MeTayuioB. 15. B3aummopelictBue kanbiust ¢ Bogoul. 16.IlonydyeHne rujpokcuaa KanbUus WU
HCCIIEIOBAHNE €TO CBOKCTB.

17. TlomyyeHue rugpoKcua allOMUHUS U UCCIEIOBaHUE €ro CBOMCTB. 18. B3anmojelicTBue xkemne3a ¢ COISTHOM KUCIOTOW. 19.
[Toyuyenue runpoxcuaos xenesa (II) u (I11) u uzyuenue ux cBOMCTB.

IIpeameTrHble pe3yJbTATHI 00y4eHUA

Ydanuiicst 10J19KeH ymMemb:

WCIIOJIb30BaTh IIPU XAPAKTEPUCTHUKE METAUIOB M HMX COCAWHEHUM NOHATHA: «METAJUIBD), «PSAJ AKTUBHOCTH METAIIIOBY,
«ILIEJIOYHBIE METAJUIBD», «IIEJIOYHO3EMENIbHBIE METAJUIBD), HCMOJb30BAaTh WX IIPU XAPAKTEPUCTUKE METAIUIOB; JaBaTh
XapaKTePUCTUKY XUMHYECKUX HJIEMEHTOB-METAILIOB (IEJIOYHBIX METAJJIOB, MarHus, KajbLHs, aJllOMUHUS, XKeJIe3a) MO HX
nosnoxxenuto B Ilepuoauyeckoii cucteMe xumudeckux sneMeHToB J[. M. MenaeneeBa (XUMUUECKUN 3HAK, TTOPSAKOBBIA HOMED,
Nepuo/, rpymma, NOATrpyIIa, OTHOCUTENIbHAs aTOMHAsi Macca, CTPOCHHE atoma (3apsii spa, YMCIO MPOTOHOB U HEUTPOHOB B
a1ipe, o0lLIee YUCIIO JIEKTPOHOB, paclpeesieHUe dJIEKTPOHOB MO 3JIEKTPOHHBIM CJIOSM), POCTOE BEMIECTBO, (POpMyIia, Ha3BaHUE
Y THII BBICIIIETO OKCHJIA U TUAPOKCHUIA);

Ha3bIBaTb COCAMHCHUA MCTAJIJIOB U COCTAaBJIAATh UX (I)OpMy.]'IBI I10 Ha3BaHHUIO,



XapaKTepU30BaTh CTpOEHUE, o01Me GU3NUECKIE U XUMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB-METAJIIOB;

OOBSICHSITh 3aBUCUMOCTh CBOMCTB (MJIM MPEJICKA3bIBATh CBOMCTBA) XMMUUYECKUX AJIEMEHTOB-METAIOB (paJnyc, METAILNTMYECKUE
CBOMCTBA DJIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA 3JIEMEHTOB) U 00Opa3yeMbIX UMHU COCIMHEHMH (KUCIOTHO-
OCHOBHBIE CBOMCTBA BBICHIMX OKCHUAOB M TUAPOKCHJIOB, OKHCIHUTEIbHO-BOCCTAHOBHUTEIIBHBIE CBOMCTBA) OT IIOJOKECHHS B
Ilepnogmueckoi cucrteme xumudeckux 3meMeHToB 1. M. Menaeneesa;

ONUCHIBaTh OOIIME XMMHUYECKHE CBONCTBA METAJUIOB C MOMOUIBIO €CTECTBEHHOIO (PYCCKOIO HWJIM POJHOIO) fA3bIKa U SI3bIKa
XUMUH;

COCTABJISITh MOJIEKYJISIPHBIE YPaBHEHUs DPEAKLMUMN, XapaKTEPU3YIOIIUX XUMHUYECKHE CBOMCTBA METAUIOB M UX COCIAMHEHWM, a
TaK)Ke JIEKTPOHHBIC YPABHEHUS NIPOLIECCOB OKUCIEHUSA-BOCCTAHOBIICHMUS;

YPaBHEHUSI AJIEKTPOJUTUUYECKON NUCCOLUMALMU; MOJEKYISPHbIE, MOJHBIE U COKpPAUICHHbIE HMOHHBIE YPaBHEHHUS pEaKUHid ¢
YYaCTHEM 3JIEKTPOJIUTOB;

YCTaHaBJIMBAaTh MPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEX]y CTPOCHHEM aTOMa, XMMHYECKOW CBS3bIO, THUIIOM KPHUCTAJIMYECKOU
PELIETKH METANIOB U UX COCIUHEHUH, X OOIMMH PU3NYECKUMH U XUMUYECKUMH CBOWCTBaMU;

ONKCBIBATh XUMHYECKHE CBOMCTBA IIEJIOYHBIX U IIETOYHO3EMEIBHBIX METAJJIOB, @ TAK)KE AIFOMUHUS U KEJI€3a U UX COCAUHEHUI
C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) SI3bIKA U A3bIKA XUMHUH;

BBITIOJIHSTh, HAOJIONAaTh W OMHUCHIBATH XUMHUYECKUN HSKCIEPUMEHT MO PACIO3HABAHUIO BAXKHEHIITMX KATHOHOB METAJUIOB,
TUAPOKCUJI-UOHOB;

AKCIIEPUMEHTAJIbHO HCCJIEI0BATh CBOMCTBA METAJIOB W HMX COEIUHEHUM, peniarb HKCIEPUMEHTAJbHbIE 3a/ladyd IO TeMe

«MeTaib»;



OIHCHIBATh XUMUYECKUI 3KCIIEPUMEHT C ITOMOIIBIO0 €CTECTBEHHOIO (PYCCKOTO WJIM POAHOIO) SI3bIKA U SI3bIKa XUMUMU;
MIPOBOJIUTh PAaCYEThl MO XUMHYECKUM (OpMyJlaM M YpPaBHEHHUSIM pPEAKLHM, MPOTEKAIIIMX C YYaCTUEM METANIOB U HX

COEIMHEHUM.

MeranpeaMeTHbie pe3yJbTAThI 00yYeHUs

Y4aamuiicst 10J17KeH ymMemb:

paboTaTh MO COCTABICHHOMY IUIaHy, UCIIOJb3Ysl HAPAY C OCHOBHBIMU M JONOJHUTENbHBIE CPEJICTBA (CIPABOYHYIO JIUTEPATYPY,
cioxHble npudopsl, cpeactsa MKT); ¢ momouipio yuutens oTOupaTh JUIsl pelieHHs] y4eOHBIX 3ajad HeoOXOJUMBIE CIOBapH,
SHLHUKIIONEANH, CIIPABOYHUKH, DJIEKTPOHHBIE JUCKHU;

COMOCTAaBJISATh U OTOMPATh MHPOPMALIUIO, MOJYYEHHYIO U3 PA3JIMYHBIX UCTOYHHUKOB (CIOBApPH, YHIUKIONEINH, CIIPABOYHUKH,
AJIIEKTPOHHBIE IUCKH, ceTh IHTEpHET);

MPEACTABIATh HHPOPMALIUIO B BUJE TaOJIMUI, CXEM, OTOPHOTO KOHCIIEKTA, B TOM 4Kclie ¢ mpumeHeHueM cpencts UKT;
O(OpPMJIISITH CBOM MBICIM B YCTHOW M MUCBMEHHON pEYM C YYETOM CBOUX YUYEOHBIX U KMU3HEHHBIX PEUEBBIX CUTYyalUW, B TOM
yuciie ¢ npumenenueM cpeacts UKT;

COCTaBJIATh PELIEH3UIO Ha TEKCT;

OCYILECTBIIATh JOKA3aTEIbCTBO OT IPOTUBHOTO.

Tema 2. IIpaktuxkym 1. CBoiicTBa MeTA/UIOB U MX COeAMHEHHH (2 ‘I)l

1. OcymecTBieHne HEMOYKA XMMHUUYECKUX mpeBpamieHui. 2. [loaydyeHne u CBOMCTBA COECOWHEHMM MeTauioB. 3. PemeHue

OKCIICPUMCHTAJIbHbBIX 3a/1a49 Ha PAaCIIO3HABAHUC U TIOJIYUCHHC COCI[I/IHGHI/Iﬁ MCTAJIJIOB.



IIpeaMeTHbIE pe3yabTATHI 00Y4eHUS

Yyammiics 10JIKeH ymems:

obOpamarbcsi ¢ J1abopaTOPHBIM OOOPYJOBAaHUEM M HarpeBaTeIbHBIMH NPUOOpPAMH B COOTBETCTBHHM C IpaBUIaAMU
0e30MacHOCTH;

HaOJI0/1aTh 32 CBOMCTBAMU METAJJIOB U UX COCAMHEHUN U SIBJICHUSMHU, IPOUCXOASIIUMU C HUMU;

OTIMCBHIBATh XUMHUECKHUH SKCIIEPUMEHT C IIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJIH POJIHOTO) SI3bIKA U SI3bIKa XUMUHU;
JieaaTh BBIBOJIBI IO pE3yJIbTaTaM MPOBEACHHOTO AKCIIEPUMEHTA.

MeTanpeaMeTHbIe pe3yJbTaTbl 00y4eHUs

Y4aamuiics 10J17KeH ymemb:

OTIPENIEIIATh, UCXO/Is U3 YueOHOM 3a/1aun, HEOOXOIUMOCTh UCIIOJIb30BAHUS HAOIIOICHUSI WJIH DKCIIEPUMEHTA.

Tema 3. Hemeranabl (25 4)

OO0miass xapakTepuCTUKa HEMETaIOB: moJyioxkeHue B llepronuueckoil cucTeMe XUMHUUYECKUX DJIEMEHTOB

TCXHHUKH

A N

MeHneneeBa,0cO0CGHHOCTH CTPOCHHUSI aTOMOB, JJIeKTpooTpulareabHocTh (D0) Kakmepa «HEeMeTaTMYHOCTWY», psag 0.

Kpucraminueckoe CTpoeHME HEMETAUIOB — TMPOCThIX BewmecTB. Asuiorponusa. @OU3NUECKHE CBONCTBA HEMETAJIOB.

OTHOCHTEIBLHOCTh MTOHATHMN «METaJUD) U «HEMETaJl».

Boaopoa.llonoxenue Bomopona B Ilepuoandeckoit cucreme xumuueckux aneMeHToB JI. M. MenneneeBa. CTpoeHue atroma U

MOJICKYJIBI. dus3nyecKkrue U XUMHUUYECKHUE CBOMCTBA BOAOpOJa, €ro MoJIy4CHneC U IpUMCHCHUC.

1 IIpu 1ByXx4acoBOM IUIAHUPOBAHUH MPOBOJUTCS TOJIBKO MTpakTHUeckast padoTa 3



Bonxa.

Ctpoenue MosieKyibl. Bogopomnas xumudeckas cBsizb. @U3nUecKrue CBOWCTBA BOABI. AHOMAJIMHM CBOKCTB BOJBI. [ uapodribHbIe
U ruApopoOHbIe BellecTBa. XUMHYECKHE CBOMcTBa Bojabl. Kpyrosopor Boxabl B mpupoje. Bomooumcrka. Aspanusi BOJIBI
beiToBBIE PUIBbTPEI. MUHEpanbHbIE BOJIBI. JucTUiIMpoBaHHas BOAA, €€ MOIyYEHUE U IPUMEHEHHE.

OO0mas XxapakTepuCTHKA IraJIOTeHOB.

Crpoenue atoMoB. IIpocThie BeniecTBa 1 OCHOBHBIE COCIMHEHHUS TaJIOT€HOB, UX CBOWCTBA.

Kpatkue cBeaenus o xsope, pome, prope u foze. [IprumeneHne raJoreHoB U X COSIMHEHHUI B HAPOJIHOM XO3SIICTBE.

Cepa.

Crpoenue aTtoma, ajulOTpOIMs, CBOWCTBAa M NpuUMeHeHue pomobOuueckou cepbl. Oxcuasl cepol (IV) u (VI), ux nomyuenwue,
CBONCTBA U puMeHeHne. CepHas KUCII0Ta U €€ COJIA, UX IPUMEHEHHE B HAPOJIHOM XO03s1CTBE. [IpOM3BOACTBO CEPHOUN KUCIIOTHI.
A3sor.

CrpoeHne aTtoMa U MOJIEKYJIbI, CBOMCTBA MPOCTOTO BelleCTBA. AMMMAK, CTPOEHUE, CBOMCTBA, MOJMy4eHUE U IpuMeHeHne. Conu
aMMOHHUS, UX cBoMcTBa U npumeHeHue. Oxcupl azota (II) u (IV).

A30THasl KMCIIOTa, €€ CBOMCTBAa U MpuUMeHeHHe. HUTpaTbl M HUTPUTHI, MpodJieMa MX COAEpPKaHUS B CEIbCKOXO3UCTBEHHOU
MPOIYKUUU. A30THBIE YIOOpEHUSI.

dDocdop.



Crtpoenune aroma, ajIOTpOIusA, CBoiicTBa Oenoro u kpacHoro docdopa, ux npuMmeHenne. OCHOBHBIE COCIUHEHUS: OKCH]L
docdopa (V) u oprodocdopHnas kuciora, pocharsl. DochopHbIe yI0OpEHUS.

Yraepoa.

CtpoeHue aroma, ajuIOTpOIus, CBoWcTBa Momudbukaruii, mpumeHeHue. Oxcuabl yriepoma (II) m (IV), mux cBolictBa u
npuMeHeHue. KapOoHaThl: KaJIbIUT, COJa, MOTAlll, UX 3HAYEHHE B MPUPO/IE U KU3HU YEIIOBEKA.

Kpemunii.

CrpoeHue artoma, KpUCTAUIMYECKUM KpEeMHHUN, ero cBoiicTBa W mnpuMenenue. Oxcupn kpemuus (IV), ero mnpupopaHsie
pasHoBUAHOCTU. CHIUKaThl. 3HAYEHUE COCAUHEHHUM KPEMHHUS B JKUBOM M HEXHUBOW mnpupoae. IloHATME O CHIMKaTHON
MIPOMBIIIEHHOCTH.

JdemoHcTpanuu.

OO0pa3sIiel TaTIOTEHOB — MPOCTHIX BENIECTB. B3anuMoaeiicTBHE rajloreHOB ¢ HaTpUEM, ¢ allOMHUHUEM. BriTecHeHne XxjaopoM Opoma
WA HMOJIa U3 PacTBOPOB WX cojed. B3zauMopnencTBHe cephl C METalNIaMH, BOJOPOJOM M KHCJIOpOoJAoM. BzammoneinicTBue
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MeJbto. llormomienue yriieM pacTBOPEHHBIX BEHIECTB WJIM ra3oB. BoccTaHoBieHue
Menu W3 ee okcupa yriaem. OOpasibl TPUPOAHBIX COSAMHEHHM XJopa, cepbl, ¢ocdopa, yriaepona, kpemuus. OOpasiibi
BOXKHEHUIIMX JIJI1 HAPOJHOTO X035UCTBA CyJIb(aTOB, HUTPATOB, KapOOHATOB, (hochaToB. OOpasibl CTEKIA, KEPAMUKH, IIEMEHTA.
JlabopaTopHbIe ONBITHI.

20. Ilonmyuenme u pacno3HaBaHue Boaopoja. 21. HccrmenoBaHue MNOBEPXHOCTHOIO HATXKEHUA BOAbL. 22.PacTBopeHue
MepMaHraHata Kajus WId MEIHOro Kymopoca B Boje. 23. I'mapartanust o0e3BoxeHHoro cyiabdara meau (I1). 24. Usrotosnenue

THIICOBOI'O OTIICYAaTKa.



25. O3HaKOMIIEHHE C KOJUIEKIHEH OBITOBBIX (GUIBTPOB. 26. O3HAKOMIIEHHE C COCTAaBOM MHHEpaibHOUM BOJbl. 27. KauecTBeHHas
peakuus Ha rajgoreHua-uoHsl. 28. IlomydeHune u pacnosHaBaHue kuciopona. 29. I'opeHue cepbsl Ha BO3AyXE W B KHUCIOPOJIE.
30.CgoiictBa pazbaBieHHOM cepHOM KucioThl. 31. M3ydenuwe cBoiicTB ammuaka. 32. Pacno3nHaBanue coneil ammoHus. 33.
CaoiicTBa pa30aBICHHON a30THOM KUCTOTHL. 34. B3auMoaeiicTBie KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI ¢ Meabio. 35. ['opeHue
dbochopa Ha Bo3ayxe u B kuciopoje. 36. PacnoznaBanue docdaron. 37. ['openue yrias B kuciopoje. 38. [lonydenue yroinbHoi
KHCJIOTHI U U3y4deHue ee cBoucTB. 39. [lepexon kapOOHATOB B TUAPOKapOOHATHI.

40. Paznoxxenue ruapokapobonara Hatpus. 41. [TonyyeHre KpeMHEBOW KHUCJIOTHI U U3YUYEHHUE €€ CBOMCTB.

IIpeameTHbIe pe3yJbTATHI 00yYEeHUSA

Yyammiicsa 10JKeH ymeman:

HCIOJI30BaTh IPU XAPAKTEPUCTUKE METAUIOB M MX COCAUHECHUM IOHATHUSA: «HEMETAJUIBD», «TAJOTEHbDY, «aJUIOTPOITHBIE
BUJIOU3MEHEHUS», <OKECTKOCTh BOJbD», «BPEMEHHAs KECTKOCTh BOJIbI», «IOCTOSHHASI >KECTKOCTh BOJBD»Y, «OOIasi KECTKOCTh
BOJIbI»;

JaBaTh XapaKTEPUCTUKY XWMUYECKHX JJIEMEHTOB-HEMETAIOB (BOJOPOJA, TaJlOTEHOB, KHUCIOpOia, cephl, a3ora, (ocdopa,
yriiepoja, KpeMHHs) Mo UX MojoxkeHuto B [lepuoanueckoit cucreme xumudeckux sneMentoB J[. . MenaeneeBa (XuMU4YeCKuit
3HaK, MOPSAJIKOBBIN HOMEp, MEPUOJ, TPYIINa, NOATPYyNa, OTHOCUTEIbHAS aTOMHAsl Macca, CTpOEHUEe aToma (3apsi sapa, YUCIIOo
MIPOTOHOB W HEUTPOHOB B sjipe, OOIIEe YUCIO 3JEKTPOHOB, PACHPEACIICHUE DJIEKTPOHOB IO 3JIEKTPOHHBIM CJOSM), MPOCTOE
BEILIECTBO, (popmysia, Ha3BaHME M THUIl BBICIIETO OKCHUIA W TUIAPOKCUIA, (opMysia U XapakTep JIETy4ero BOJOPOAHOIO

COCJIMHEHUA );



Ha3bIBaTh COCAMHEHUS HEMETAJIOB U COCTABJIATH UX (DOPMYJIBI ITO HA3BAHUIO;

XapaKTepHU30BaTh CTpOEHUE, 001THe GU3NIECKIE M XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJIIOB;

OOBSICHATh 3aBUCHMOCTh CBOWMCTB (WJIM TMPEJICKa3bIBaTh CBOMCTBA) XHMHYECKHX JJIEMEHTOB-HEMETAUIOB (paauyc,
HEMETAJUTMYECKHE CBOWCTBA DJIEMEHTOB, OKHCIUTEIHHO-BOCCTAHOBUTEILHBIC CBOWCTBA JJIEMEHTOB) M 00pa3yeMbIX HMH
coeIMHEHUN (KUCJIOTHO-OCHOBHBIE CBOMCTBA BBICHIMX OKCHUIOB M THUJIPOKCHUIIOB, JETY4YMX BOJOPOJHBIX COCAMHEHUH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT IojoKeHHs B Ilepumoamdeckoil cucremMe XuMHYecKux snemeHtoB J[. .
Menneneena;

OTIMCBHIBATh OOIME XMMHUYECKHE CBOMCTBAa HEMETAJJIOB C IMOMOIIBI0 €CTECTBEHHOIO (PYCCKOIO WMJIM POJHOTO) SI3bIKA M SI3bIKA
XUMUH;

COCTAaBJISITh MOJICKYJISIPHBIC YPABHEHUS PEAKIUM, XapaKTEPU3YIOIIUX XUMHYECKUE CBOMCTBA HEMETAIUIOB U MX COCAMHEHHM, a
TAKKE BJICKTPOHHBIE YPAaBHEHUS MPOIECCOB OKUCICHUSI-BOCCTAHOBIICHUS;

YPaBHEHHUS 3JIEKTPOJUTUYECKON AUCCOLMALMH; MOJEKYJISIPHBIE, TMOJHBIE W COKPALICHHBIE WOHHBIC YPABHEHHS PEAKIUU C
YYaCTHEM 3JIEKTPOJIUTOB;

YCTaHABJIMBATh MPUYMHHO-CIICACTBEHHBIE CBS3M MEXY CTPOCHHUEM aTOMa, XMMHUYECKOW CBSI3bI0, THUIIOM KPHUCTAJUTMYECKOU
pelIeTKN HEMETAJIJIOB M X COCIMHEHUH, MX 00IUMU (PU3NUECKUMU U XUMHUYECKUMH CBONCTBAMU;

OTIMCBHIBATh XMMHUYECKHE CBOMCTBA BOJIOPOJIa, TaJOTCHOB, KHCIIOPOa, Cephl, a30Ta, dhocdopa, rpadura, aaMasza, KpeMHUST U UX
COCIMHEHUH C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) S3bIKA U SI3bIKA XUMUU,

OITMCHIBATEL CIIOCOOBI YCTpaHCHUA ) KECTKOCTH BOJLI K BBIITOJIHATD COOTBCTCTBYIOH_II/II\/'I UM XUMHYECKUU OKCIICPUMCHT,



BBITIOJTHATH, HAOIIOAATh U OMKMCHIBATh XUMHYECKUM IKCIIEPUMEHT I10 PACIIO3HABAaHWIO MOHOB BOJOPOJAa U aMMOHUS, CyJbdar-,
KapOoOHAT-, CUIIMKAT-, pocdaT-, XJIOpHUI-, OpOMUI-, HOAUI-UOHOB,;

AKCIIEPUMEHTAJIbHO MCCJIE0OBaTh CBOMCTBA METAJIOB M WX COCAWHECHHH, peliaTh 3KCIEPUMEHTAIbHBIC 3aJlaud 10 TeMe
«HemeTtannbiy;

OMUCHIBATh XUMHUECKUU SKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO UJIM POJIHOTO) SI3bIKA U A3bIKA XUMUH;

MPOBOJIUTh PAaCUeThl MO XUMHUYECKUM GopMyiaM M YpPaBHEHHSIM pEaKIHi, MPOTEKAoNMX C Y4acTHEM HEMETaJUIOB M HX
COCIMHECHUM.

MeTtanpeaMeTHbIe Pe3yJIbTATHI 00yUeHHUsA

Y4aamuiics 10J17KeH ymemb:

OpraHU30BBIBATH YUYEOHOE B3aUMOCHCTBHE B TPYIIIIE (pacipeaesisiTh PO, JOTOBApUBATLCS IPYT C IPYTroOM U T. 1.);

MPEABUJIETH (IPOTHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHUN;

MMOHUMATh IPUYUHBI CBOETO HEYCIIeXa U HAXOAUTh CIIOCOOBI BHIXO/a U3 ATON CUTYyalluu;

B JIMAJIOTE C YUYMUTEJIEM YUUTHCS BbIpAOATHIBATH KPUTEPUU OILEHKU W OMPEACNSATh CTENEeHb YCHENTHOCTH BBIMIOJIHEHUS CBOEH
paboThI U PabOTHI BCEX, UCXOIS U3 UMEIOIIUXCS KPUTEPUEB, COBEPIICHCTBOBATH KPUTEPUHU OLICHKU U TIOJIb30BATHCS UMHU B XOJI€
OIICHKH M CaMOOIICHKH;

OTCTauBaTh CBOIO TOUKY 3PEHHUSI, ApTyMEHTUPYS €€;

MOATBEPKAATh apryMEHTHI (pakTamu;

KPUTHUYHO OTHOCUTBHCS K CBOEMY MHEHHUIO;

CJIymiaTb APYIruXx, ObITATHCA IIPUHUMATDL JPYT'YIO TOUYKY 3PCHUA, OBITH TOTOBBIM U3MEHHUTH CBOIO TOYKY 3PCHUSA;



COCTaBJIATH pedepat 1o onpeneIeHHoN popMe;

OCYILECTBIIATH KOCBEHHOE Pa3/IeIUTEIbHOE JOKA3aTEIbCTBO.

Tema 4. [IpakTukym 2. CBoiicTBa coequHenuii HeMeTaI0B (3 u)'

1. Pemenne skcnepuMeHTanpHbIX 3amad no Teme «lloarpymnma ranoreHoBy». 2. PemieHwe 3KCHEpHUMEHTAIBHBIX 3a7ad I10
teme«lloarpynna kucnopoma». 3. Pemenue skcnepuMeHTaNbHBIX 3amad 1o teme «lloarpymma aszora». 4. Pemenue

OKCIICPUMCHTAJIbHBIX 3a4a4 I10 TCMC «Hom‘pynna yriacepoaa». 5. HOHY‘IGHHG, CO6I/IpaHI/IC " paCIIO3HABAHHC I'a30B.

IIpeaMeTHbIE pe3yabTaThbl 00y4eHUs

Yyammincs 10JKeH yMems.

oOpaiatbcsi ¢ J1abopaTOpPHBIM O0OpPYAOBAaHUEM M HarpeBaTeIbHBIMU TPUOOpaMH B COOTBETCTBUM C MPaBWIAMU TEXHUKU
0e30I1aCHOCTH;

HaOII0AaTh 32 CBOMCTBAMH HEMETAJIIOB M UX COCTMHEHUN U SBIICHUSMH, POUCXOASAIINMH C HUMH,

OMKCHIBATh XUMHUUYECKHH SKCTIEPUMEHT C IMIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MJTM POJHOTO) SI3bIKA U SI3bIKA XUMHH,

JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM MPOBEACHHOTO SKCIIEPUMEHTA.

MeTanpeaMeTHble pe3yJbTaThl 00yYeHUsI

Yyanmiics 10J2KeH yMems:

OTIPENIEIIATh, UCXO/Is U3 YUeOHOM 3a/1aun, HEOOXOIUMOCTh UCIIOJIb30BAHUS HAOIIOICHUSI WJIH DKCIIEPUMEHTA.

1 IIpu nByxuacoBOM IUTAaHUPOBAHUH MPOBOJISATCS TOJIBKO NMpaKTUYecKue padotel 1,2 u 5.



Tema 5. O00011eHrEe 3HAHMIA 110 XUMHUM 32 KYPC OCHOBHOM IKO0JIbI. [loaroroska

K rocyaapcrBenHoi nrorosoii arrecranuu (F'MA) (10 4)

[Tepuonnueckuit 3akoH u Ilepuonnueckas cucrema xumudyeckux diemeHToB I, U. MenneneeBa. @U3MYECKUNA CMBICIT
MOPSAKOBOIO HOMEpa 3JIEMEHTa, HOMEpPOB MEPUOJA W TPYNNbl. 3aKOHOMEPHOCTH H3MEHEHHUSI CBOICTB JJIEMEHTOB M HUX
COCIMHEHUN B IEPUOJAX U TPYIINAX B CBETE MPEACTABICHUN O CTPOEHUH aTOMOB 3JIEMEHTOB.

3HaueHUE MEPUOJUYECKOTO 3aKOHA. BUABI XUMHUYECKHUX CBSI3€M M TUIBI KPUCTAJUIMYECKUX PEHIETOK. B3anMMOCBA3b CTpOEHUS U
cBoiicTB BemiecTB. Kiaccudukanuss XUMUYECKUX PEAKIMl M0 Ppa3IMYHBIM MPU3HAKaAM (YUCIO U COCTAaB pearupymroimx u
00pa3yroNIuXCcsl BEIIECTB; HATUYUE

rpaHuilbl  pasfena ¢as3; TemioBoil 3¢pGeKT; WU3MEHEHHE CTEIEeHEW OKHCICHHUS AaTOMOB; MWCIOJIb30BAHUE KaTalM3aTopa;
HarnpayieHUue npoTekaHus). CKOpOCTh XMUMHUYECKUX peakiuil u (akTtopsl, Biauswonme Ha Hee. OOpaTUMOCTh XUMHUUYECKUX
peakiuii U CrocoObl CMEIICHUSI XUMUYECKOTO PaBHOBECHS.

IIpocteie M cnoxHbIE BewecTBa. Meraimiel U HeMeTaulbl. ['eHeTudyeckue psiabl METaJula, HEMETaula U MEPEXOJHOr0 MeTasuia.
OKkcuapi THUAPOKCUABI (OCHOBAHUSA, KHUCIOTHI, aM(OTepHbIE THUIPOKCUIbI), coyin. WX cocrtaB, kiaccudukamus u 0OIIue

XMMHUYECKHUE CBOMCTBA B CBETE TCOPHUH BHGKTPOHHTHLIGCKOﬁ AUCCoUaI .

JIN4HOCTHBIE Pe3yJIbTATHI 00yUYeHHUA

Yyammuiics q10JKeH:



3HAMb U NOHUMAMb. OCHOBHBIC UCTOPHUYECKHUE COOBITHS, CBSI3aHHBIC C PAa3BUTHEM XMMHUHU U OOIIECTBA; TOCTIKECHHS B 00JIaCTH
XUMUU U KyJIbTYpPHBIC TPaaulluy (B YaCTHOCTH, Hay4YHBIC TPAJAMIIMN) CBOCH CTpaHbI; OOMIEMHUPOBBIC MOCTIKCHHS B OOJACTH
XUMHH;, OCHOBHBIC TIPUHIIMIIBI U MPaBUIa OTHOIICHHUS K MPHUPOJIE; OCHOBHI 3JI0POBOTO 00pa3a >KM3HU U 370pPOBhECOEPETarONTUX
TEXHOJIOTHUH;

MpaBujia TOBEICHUS B YPE3BbIYANHBIX CHUTYAlUSX, CBS3AHHBIX C BO3JICHMCTBUEM PA3JIMYHBIX BEMIECTB; OCHOBHBIC IIpaBa U
00sI3aHHOCTH TpakAaHWHA (B TOM 4YHCIE Y4allerocs), CBSA3aHHBIC C JIMYHOCTHBIM, MPOGECCHOHAIBHBIM M KH3HCHHBIM
CaMOOTIPEICIICHUEM;

COITMAJILHYIO 3HAYUMOCTD U CoJiep kaHue PO ecChii, CBI3aHHBIX C XUMHEH;

UCHnBIMBIEAMDb. YYBCTBO TOPIAOCTH 3a POCCUMCKYI0 XMMHUYECKYI0 HAYKy M YBaXXCHHE K HUCTOPHHM €€ pA3BUTHUS; YBAXKCHUE U
MPUHATHE JOCTHKEHUW XUMHUU B MUpPE; JIIOOOBb K MPUPOE; YBAKECHUE K OKPYKAIOMKUM (yJalIUMCS, YIYUTEISAM, POIUTEISAM U
Ip.) — yMETh CIYIIaTh W CHBIIIATH MAapTHEpa, MPHU3HABATh MPABO Ka)KJIO0TO Ha COOCTBEHHOE MHEHHWE, MPHUHUMATH PEIICHUS C
YYETOM MO3ULHNI BCEX YUYACTHUKOB; YYBCTBO MPEKPACHOTO U ICTETUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BEILIECTB U
UX TIPEBpAIEHUI; CAMOYBaXEHUE U SMOIIMOHAJILHO-TIOJI0KUTEIIBHOE OTHOIIEHHE K CeOe;

npu3Haeams: NICHHOCTH 3JI0POBbS (CBOETO M JPYTHUX JIIOJICH ); HEOOXOIUMOCTh CAaMOBBIPAKEHUS, CaMOpeaTU3aIiH, COIMaTIbHOTO
MIPU3HAHUS;

0CO3Haeamp: TOTOBHOCTH (MJM HETOTOBHOCTh) K CAMOCTOSITEIBHBIM TIOCTYNKaM W JEHCTBUSIM, OTBETCTBEHHOCTh 33 HUX
pe3yabTaThl; TOTOBHOCTh (WJIM HETOTOBHOCTH) OTKPHITO BbIpa)kaTh U OTCTaMBaTh CBOIO MO3UIUI0 U KPUTUYHO OTHOCHUTHCS K

CBOHUM IIOCTYIIKaM;



npoAGAAMb: HKOJOTHYECKOE CO3HaHUE; J0O0pOKeNaTelbHOCTh, OBEPUE U BHUMATEIBHOCTh K JIIOASIM, TOTOBHOCTH K
COTPYIHHYECTBY U JPYKOE, OKa3aHWIO MOMOINA T€M, KTO B HEW HyXmaeTcs; 0O0O0OIICHHBINA, YCTOMUMBBIA U HM30MPATEITHHBIN
MO03HABATENbHBIN WHTEPEC, NHUIIMATUBY U JII0OO03HATEILHOCTh B U3YYEHUM MHpa BEIIECTB M PEAKIUM; 11eJIeyCTPEMIIEHHOCTh U
HAaCTOMYHMBOCTh B JOCTHMIKEHUU IEJIEd, TOTOBHOCTh K IPEOJOJICHHIO TPYIHOCTEH; YOEXKIEHHOCTh B BO3MOKHOCTH IO3HAHUS
MPUPOBI, HEOOXOAUMOCTH Pa3yMHOT'0 UCIOJIb30BaHMS JOCTUKEHUN HAYKU U TEXHOJIOTUH JJIs pa3BUTHUS OOLIECTBA;

ymemp: YCTAaHABIUBATH CBA3b MEXKIY IIEJIbI0 U3YYCHHUS XUMUU U TEM, JIJISl YETO OHA OCYIIECTBIISIETCS (MOTMBAMM ); BBITIOJIHSTh
KOPPHUTHPYIOIIYI0O CAaMOOLEHKY, 3aKJIIOYAIONIYIOCS B KOHTPOJE 32 MPOLECCOM HM3YYEHHS] XUMHHM U BHECEHHMH HEOOXOIUMBIX
KOPPEKTUBOB, COOTBETCTBYIOIIUX ATalaM MU CHOco0aM M3Y4YEHHUs Kypca XHUMHH; BBITIOJHATH PETPOCIEKTUBHYIO CaMOOIICHKY,
3aKJIFOYAOLIYIOCS B OLICHKE IIpollecca U pe3yabTara U3yYeHHsl Kypca XUMUU OCHOBHOM IIKOJIbI, [IOJABEACHUN UTOIOB HA OCHOBE
COOTHECEHUS LIEJIEU U PE3YIIbTATOB;

CTPOUTH >KM3HEHHBbIE W TPO(ECCHOHANBHBIE IJIAHBI C YYETOM KOHKPETHBIX COIMAIbHO-UCTOPUUECKHUX, MOJUTHYECKUX U
SKOHOMHUYECKHUX YCIOBHUI; 0CO3HaBaTh COOCTBEHHBIE IEHHOCTH U COOTBETCTBUE UX

MPUHUMAEMBIM B JKU3HU PELICHUSIM; BECTH JUAJIOr HAa OCHOBE PAaBHOMPABHBIX OTHOIIEHWWA W B3aUMHOIO YBAXKEHHWS; BBIIACISATH
HPABCTBEHHBIN ACIIEKT MOBEACHHUSI M COOTHOCHUTH MOCTYIKH (CBOM M JPYTUX JIOJEH) M COOBITHS C MPUHSATHIMH ITHUYECKUMU
HOpPMaMmHu; B MpeJieJIax CBOMX BO3MOKHOCTEHN MPOTUBOACHCTBOBATH ACUCTBUSM U BIUSHUSM, MPEACTABISIONIMM YIPO3y KU3HH,

3I0POBBIO U O€30TACHOCTH JTUYHOCTH U OOIIIECTBA.

I[lnanupyemble pe3yabTaThl 00y4YeHUs:



BbInyCKHUK HAYYHUTCH:

* OITUCHIBATh CBOMCTBA TBEPABIX, )KUIKHUX, Ta3000pa3HBIX BEIIECTB, BBIACISISA UX CYIIECTBCHHBIC TPU3HAKHY;

* XapaKTEPU30BaTh BEIIECTBA MO COCTABY, CTPOCHHUIO U CBOMCTBAM, YCTAHABIUBATH MPUYUHHO-CJIEJACTBEHHBIC CBSI3H MEXKIY
JAHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;

* PaCKpbIBaTh CMBICJI OCHOBHBIX XUMHUYECKUX MOHSATHN «aTOM», «MOJIEKYJIA», «XUMHUUYECKHI JIEMEHT», KIIPOCTOE BEUIECTBOY,
«CJI0’KHO€E BEILIECTBOY, «BAJICHTHOCTD), UCIOJIb3YS 3HAKOBYIO CUCTEMY XUMHUU;

* U300pakaTh COCTAB MPOCTEUIIMX BEHIECTB C MOMOIIBI0 XUMHUYECKUX (POPMyNT U CYIIHOCTh XUMHUYECKUX PEAKIUA C
MOMOIIBIO XUMUYECKUX YPABHCHUN;

* BBIYMCIIATH OTHOCUTEIIBHYI) MOJIEKYJISIPHYIO M MOJISIPHYK) MacChl BELIECTB, 4 TAKXKE MAaCCOBYKO JOJK XHUMHUYECKOIO
3JIEMEHTA B COCAMHEHUSX JJIs1 OLIEHKU UX MPAKTUYECKON 3HAYUMOCTH;

* CPaBHMBATH 110 COCTAaBY OKCHU/Ibl, OCHOBAHUS1, KUCIIOTHI, COJIU;

* KJ1accU(PUIMPOBATh OKCHUJIbI U OCHOBAHMUSI IO CBOMCTBAM, KUCIIOTHI U COJIU IO COCTAaBY;

* 10JIb30BATHCS JTAOOPATOPHBIM 00OPYA0BAHUEM M XUMUYECKOMN MOCYI0M;

* POBOJIUTHh HECIOKHBIE XHUMHYECKHE OIBITHI U HAOMIOJCHUS 3a W3MCHEHUSMH CBOWMCTB BEIICCTB B TIPOIECCEe HUX
MpeBpallleHnit; COOJII01aTh MpaBrjIa TEXHUKHU 0€30MaCHOCTH TIPU MPOBEACHUN HAOJIOICHHUI U OTBITOB;

* pa3nuyaTh HKCIEPUMEHTATIHLHO KUCIOTHI U MIEI0YH, MOJIL3YSICh UHIUKATOPAMU; OCO3HABATh HEOOXOJUMOCTh COOJIOICHNUS
Mep 06€30MacHOCTH TIPU OOPAIICHUH C KHUCIIOTAaMU U IIEIOYaMH.

* pacKpbIBaTh CMBICI Iepuoandeckoro 3akona Jl. 1. Menneneena;

* ONMCHIBAThH U XapaKTEPU30BaATh TAOIUYHYIO (HOPMY MEPUOAUYECKON CUCTEMBbI XUMHUUECKHUX 3JIEMEHTOB;



* XapaKTEPU30BATh COCTAB ATOMHBIX SIAEP U PACIPEICICHNUE YNCIIA AIEKTPOHOB I10 3JIEKTPOHHBIM CIIOSIM aTOMOB XMMHYECKUX
AJIEMEHTOB MAJIbIX TIEPUOJIOB MEPUOIUUYECKON CUCTEMBI, a TAKKE KIS U KaJbIIHS;

* pa3nM4aTh BUJbl XUMUYECKOW CBSI3H: HOHHYIO, KOBAICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HEMOJSPHYIO U METAJIMYECKYIO;

* n300pakaTh JIEKTPOHHO-UOHHBIE (POPMYIIBI BEIIECTB, 00PA30BAHHBIX XUMHUCCKIUMH CBS3SIMU Pa3HOTO BUJIA;

* BBISIBJIATh 3aBUCUMOCTDH CBOMCTB BEIIECTB OT CTPOCHHS UX KPUCTATUTMYECKUX PEIIETOK: MOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX,
METAITNYECKUX;

* XapaKTEepPU30BaTh XUMUYECKHUE DJIEMEHThI U UX COCJIMHEHHS HA OCHOBE IMOJIOKEHUS DJIEMEHTOB B IIEPUOANYECKON CUCTEME U
0COOEHHOCTEM CTPOCHUS X aTOMOB;

* XapaKTEpU30BaTh HAYYHOE M MHPOBO33PEHUYECKOE 3HAYECHHE MEPUOAUYECKOrO0 3aKOHA W TEPUOJUYECKON CHCTEMBI
xuMuueckux snaeMeHToB [[. . MeHneneeBa; * OOBACHATh CyTh XMMHUYECKUX MPOLECCOB U UX MPUHIUNHAIBHOE OTIMYHE OT
bu3nYecKux;

* Ha3bIBATh MPU3HAKHU U YCIOBUS MIPOTEKAHUS XUMUYECKUX PEAKITUM;

* YCTAHABJIMBATh MPUHAIJIC)KHOCTh XMMHUUECKON pPEaKIUM K OMNPENEIEHHOMY THUITYy MO OJHOMY M3 KJIaCCU(UKAIMOHHBIX
MIPU3HAKOB: 1) O YMCIYy U COCTaBY MCXOAHBIX BELIECTB U MPOIYKTOB PEAKUUU (PEAKUUU COEAUHEHUS, PA3I0KECHUS, 3aMEILICHUS
1 oOMeHa); 2) MO BBIJCJICHUIO WJIU TOTJIOMICHUIO TEIUIOTHI (PEakiMu YK30TEPMUUECKUE U DHAOTEPMUUECKHUE); 3) TT0 U3MEHEHUIO
CTENICHEH OKHCIICHUSI XUMHUYECKUX DJIEMEHTOB (PEaklMh OKWCIUTEIBHO-BOCCTAHOBUTEIBHBIC); 4) M0 00paTUMOCTH Tpoliecca
(peakuuu oOpaTUMbIE U HEOOPATUMBIE);

* COCTABIIATh YPABHEHUS DJIEKTPOJUTUUYECKOW IUCCOUMALAU KHUCIIOT, LIEIIOYEH, COJICH; MOJIHbIE U COKpAIEHHBIE MOHHBIE

ypaBHEHUS peakiuii 00MeHa; ypaBHEHUS OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA;



* IPOTHO3UPOBATH MPOAYKTHl XUMUYECKUX PEaKIMi 1o GopMyrnam/Ha3BaHUSIM MCXOJHBIX BEILECTB; ONPEACNISATh UCXOIHBIC
BellecTBa 1Mo GopMyiaM/Ha3BaHUSIM MPOIYKTOB PEaKIINH;

* COCTaBIISITh YPABHEHUS PEAKIIMM, COOTBETCTBYIOUIUX MOCIEAOBATEIBHOCTU («IIETIOYKE)») MPEBpAIlleHU HEOPraHUYEeCKUX
BEILIECTB PA3JIMYHBIX KIACCOB;

* BBISIBIIAATH B IIPOLIECCE DKCIIEPUMEHTA ITPU3HAKH, CBUACTENBCTBYIOIINE O MPOTEKAHUN XUMUYECKOU PEAKIUN;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MaCCOBOU J10JI€M PACTBOPEHHOIO BEILIECTBA;

* ONPENETATh XapaKTep Cpebl BOAHBIX PACTBOPOB KHUCIIOT M LIENOYEH 110 U3MEHEHHUIO OKPACKU MHINKATOPOB;

* IPOBOJUTH KAYECTBEHHBIE PEAKLIMH, ITIOATBEPKAAIOIINE HAINYNE B BOJAHBIX PACTBOPAaX BELIECTB OTACIbHBIX HOHOB

* OIPEIENISATh NPUHAAIEKHOCTh HEOPraHMUECKUX BELIECTB K OJHOMY M3 M3YUYEHHBIX KIACCOB/TPYIIl: METAJIbl U HEMETAJLIbI,
OKCH/Ibl, OCHOBAHUs1, KUCJIOTBI, COJIH;

* COCTaBJIATH (DOPMYJIBI BEIIECTB 10 UX HA3BAHUSIM;

* ONPENENATh BAJICHTHOCTD U CTENEHb OKUCIIEHUS 2JIEMEHTOB B BEILIECTBAX;

* COCTaBIISATh (POPMYJIBI HEOPTaHUYECKHX COEAUHEHUM IO BAJEHTHOCTSIM U CTENEHSM OKHCJIEHHUS SJEMEHTOB, a TaKXKe
3apsiaM HOHOB, YKAa3aHHBIM B Ta0JMIIE pACTBOPUMOCTH KUCIOT, OCHOBAHUM U COJIeH;

* 00BACHATH 3aKOHOMEPHOCTH U3MEHEHUS (DU3UUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEUIECTB (METANIOB U HEMETAJIJIOB)
Y UX BBICIIUX OKCHJOB, 00pa30BaHHBIX AJIEMEHTAMHU BTOPOTO U TPETHErO MEPUOIOB;

* Ha3bIBaTh OOLIME XUMHUECKHE CBOMCTBA, XapaKTEepHBbIE JIJIsl TPYMI OKCUIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3pIBaTh OOIIME XMMHUYECKHUE CBOMCTBA, XapaKTEpHbIE ISl KaXJOro0 M3 KJIACCOB HEOPraHMYECKUX BEIIECTB: KHCIIOT,

OCHOBAHUM, COJICH;



* MPUBOJIUTH TIPUMEPHI PEAKIIUM, MOITBEPKIAONTUX XUMHUYCCKHE CBOMCTBAa HEOPraHWYECKHX BEIIECTB: OKCHIOB, KHCIOT,
OCHOBAHUM U COJICH;

* OMPEJIETATh BEIICCTBO-OKUCINUTEIb U BEIIECTBO-BOCCTAHOBUTEIh B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUAX;

* COCTaBJISITh OKUCIIUTEIIBHO-BOCCTAHOBUTEIbHBIN OanaHC (11 U3yYEHHBIX PEAKIUii) 0 NPEIJI0KEHHBIM CXEMaM PEaKIInii;

* IIPOBOANTDH J'Ia60paTOpHBIC OIIBITBHI, IIOATBCPKAAIOIMINC XHUMUUYCCKUC CBOMCTBAa OCHOBHBIX KJIACCOB HCOPIraHN4YCCKUX

BCILIECTB;

Boinycknuk nonyuum 603M0HCHOCHIb HAYYUMbCA:

* 2PAMOMHO 0OPAWAMBCA C BEUWECMBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCMb COONIOOEHUsL NPABUIL IKOJOSUYECKU 0e30NACHO20 N08edeHUsl 8 OKpycaroujell npupooHoll
cpeoe;

* NOHUMAMb CMBICT U HEe0OX0O0UMOCMb COON0OeHUsT NPeONUCAHUL, Npedidzsaemvlx 8 UHCMPYKYUSIX NO UCNOTb308AHUIO
Jlekapcmas, cpedcms ObimoBot XUMuu u op.;

* UCNONIL308aMb NPUOOPEMEHHbIE KNI0Uesble KOMNEMEHMHOCMU NPU BbINOJIHEHUU UCCIe008AMENbCKUX NPOEKMO8 No
U3YYEHUIO CBOLICE, CNOCO008 NONYUeHUs U PACNO3HABAHUS 8eUleC8;

* Pazeueamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3YS CPeOCm8d YCMHOU U NUCbMEHHOU KOMMYHUKAYUU NpU
pabome ¢ mexkcmamu Y4eOHUKa U OONOJIHUMENbHOU AUMEPAmypol, CHPABOYHLIMU MAOIUYAMY, NPOABAAMb 20MOBHOCMb K

VBAJCEHUI0 UHOU MOYKU 3PEHUSl NPU 00CYHCOeHUU Pe3YIbMAamo8 8bINOIHEHHOU pabombl;



* 00bEeKMUBHO OYeHUBAmb UHQDOPMAYUI0O O Bewecmeax U XUMUYecKUx npoyeccax, Kpumuyecku OMHOCUMbCSA K
ncegooOHAYYHOU UHGDOpMaAYUL, HeO0OPOCOBECMHOU peKlame, KACauwelicsi UCNOIb308AHUSL PASTUYHBIX 8EULeCTNS.

* 0CO3HABAMb 3HAYEHUE MeoPemUYecKUX 3HaHUll OJis1 NPAKMUYECKOU 0esamelbHOCMU YellogeKa;

* ONUCHIBAMb U3YUEHHBIE 00BLEKMblL KAK CUCTNEMbl, NPUMEHSS I02UKY CUCTEMHO20 AHAIU3A;

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCMAX NEePUOOUUECKOU CUCMEeMbl XUMUYECKUX OI1eMeHmo8 O OO0bACHeHUs U
npeosuUOeHUs COUCME KOHKPEMHbIX 8eUeCms;

* paseueamv UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCMmEOM VelnyOneHus 3HAHUU 00 UCMOpUU CMAaHOoBIeHUs
XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMULL, NEPUOOUUECKO20 3aKOHA KAK 00H020 U3 BANCHEUWUX 3AKOHO8 NPUPOObL, d MAKH#Ce O
COBPEMEHHBIX OOCMUNCEHUSAX HAVKU U MEXHUKU.

* COCMassims MOJEKYIAPHbIE U NOJIHbLE UOHHbLE YDABHEHUSL N0 COKPAWEHHBIM UOHHbIM YDABHEHUSIM,

* NPUBOOUMb NPUMEPbL  PEaKyuii, HOOMEEPHCOAIOWUX CYUeCMBOBAHUE B3AUMOCEA3U MeNCOY OCHOBHLIMU KIACCAMU
Heop2aHu4ecKux euwecms;

* NPOCHO3UPOBAMb PE3yTbMambl 6030€liCMBUsL PA3TUYHBIX PaAKMOPO8 HA U3MEHEHUe CKOPOCU XUMUYECKOU peaKyuu,

* NPOCHO3UPOBAMb PE3VIbMAmMbl 86030€UCMBUS PA3TUUHBIX (DAKMOPO8 HA CMeWeHUe XUMUUEeCKO20 PAGHOBECUSI.

* NPOCHO3UPOBAMb XUMUYECKUE CEOUICMBA 8EUECME HA OCHOBE UX COCMABA U CIPOEHUS,

* NPOCHO3UPOBAMb CNOCOOHOCMb BEUWeCMBa NPOAGIAMb OKUCIUMENbHbIE UIU B0CCMAHOBUMENbHbIE C8OUCMBA C YUEMOM
cmeneHetli OKUCTIeHUsl 2JIeMEeHMO8, 8X00SUUX 8 e20 COCMAas;

* BLLABIAMb CYUWECMBOBAHUE 2EHEMUYECKOU B3AUMOCEA3U MeHcOy 8eujecmeamu 8 paody: Npocmoe 8eujecmeo — OKCUO —

2UOPOKCUO — COJlb,
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Beenenue. O0masi XapakTepuCTHKA XHMHYECKHMX JJI€MEHTOB M XMMH4YeCKHX peakumid. Ilepmonmyeckuii 3aKoOH M NepUOAUYECKAs CHCTeMa

XUMHYECCKHUX 3JJCMCHTOB I[.

N.Menneaeena. (10u4.)

1. XapakTepucTuka Beonusiit uncrpykrax nmo OT u Th. Hayuamca: XapakTepnu3oBaTh | PeryasitTuBHbie:  cTaBiT  ydeOHbIe | DopMHpYIOT
XUMHYECKOTO XapaxrepucTuka XUMHUYCCKOTO | xyMUYECKHE JJIeEMEHTH 1-3 —T0 | 3a7aud Ha OCHOBE COOTHECEHHS TOIO, | OTBETCTBEHHOE
onementa no nonoxennsio 8 ICXD | pepyona no ux monoxennio IICXD | 4To  yke HM3BECTHO M yCBOGHO | OTHOMIGHHE K
3JICMCHTA Ha J.U. Menneneesa. 3
i JI.1. Menneneena. y4Jamumcsi, M TOTO, 4YTO €W | YUYECHUIO
E€MOHCTpalus:  MOJEIU  aTOMOB
OCHOBaHHH €ro P 111 3 A Honyuam 603MOJCHOCHb | HEU3BECTHO
3JIEMEHTOB 1-3 —T0 nepuoioB
IMOJIOXKCHUA B pHox Hayuumocs: onuceiBaTh HU3yucHHble | IIo3HaBaTebHBbIE:CAMOCTOATEIBHO
[Tepuoanueckoit OOBEKTH KaK CHCTEMBI, TMPUMEHSA | BBIICJSAIOT u (bopMyITUpYIOT
CHCTEMe JIOTHKY CCTEMHOT'O aHa/IN3a MO3HABATENBHYIO LENb
KommyHuKaTHBHBIE: QOPMYIHPYIOT
. 1. MeHnneneesa
A A COOCTBEHHOE€ MHEHHME W IIO3HUIHIO,
3aJal0T BOIIPOCHI, CTOSAT MOHATHBIE JUIS
napTHepa MOHATUS
2. CBoiicTBA  OKCHJIOB, Xumudeckue  cBoifcTBa  okcumoB, | Hayuamcs: Ha3bIBaTh obmue | PeryasaTuBHbie: craBiT  ydeOHyio | IIposmusior
e OCHOBAaHUHN , KHCIIOT, COJIEH B CBETE 7 i 7
KHCJIOT, OCHOBAHHUM 1 ) ) © | XMMHYECKHE CBOHCTBA KHMCIOTHBIX, | 33124y, OIPEIEIAIOT | YCTOMUUBBIN
. Teopun SJIEKTPOJIMTUICCKON | OCHOBHBIX OKCH[IOB, KHCIOT, | MOCJIENOBATEIIEHOCTh MPOMEXKYTOUHBIX | y4eOHO -
COJIEN B CBETE TEOpUU JIACCOIMAIIMN u OKHCIICHUS- i i i
- OCHOBAaHUH M COJIEH C TIIO3MLUHU | LeNed C  yd4eTOM  KOHKPETHOI'O | [103HABaTEJIbHbI
SJICKTPOIUTHICCKOU BOCTaHOBJICHHA TOI; HPUBOJIUTh IpUMEpHI | pe3yibTaTa, COCTaBJIAIOT IUIaH M | i MHTepec K
JTUCCOLMaIuu )51 peakiui, MOATBEPKIAIOMINX | AITOPUTM JIEUCTBUH HOBBIM
OKUCJICHUS - XAMHUYECKHe CBOWCTBA: OKCHIOB, | [lo3HaBaTeIbHbIE: crioco6am
BOCCTAHOBJICHHS KHCIIOT, OCHOBAHUM, COJIEH; | CaMOCTOSTENBHO BBIACISIOT peleHus 3agau

OIpEALIIAThL BEIICCTBO — OKUCIIUTECIIb
N BCUICCTBO —BOCCTAHOBUTCIIbL B

OBP;
Honyuam 603MOJICHOCTD
HAyuUmvCcsi: MPOTHO3UPOBATH

CIIOCOOHOCTh BEINECTBA TPOSABIIATH

(bOpMyJ'II/IpyIOT TMO3HABATCIIbHYIO LEJIb,
HCIOJIb3YH O6IlII/IC MNpUueMbl PEUICHUSA
3a1a4

KommyHukaTHBHBIC:
Kontpons u  ounenka  paedcTBuit
mapTHepa




OKHUCJIUTCIIbHBIC nimn

BOCCTAHOBUTENIbHBIE ~ CBOICTBA C
y4eToM CTeneHel OKHUCIICHUS
JIIEMEHTOB, BXOJSIIUX B €70 COCTAB

3. AMdOTEpHBIE OKCH/IBI ITonsaTve 0 mnEpPEXOqHBIX MEMEHTAX. Haywamea: XapakTepu3oBaTh | PeryasiTuBHbIE: IMposBnsroT

Y THIPOKCHIBI AmporepHocTs.  I'eHermueckuil  paAn | xumuueckue cBolicTBa amdorepHbix | [[pHHUMAIOT M COXPaHSIOT y4eOHYH | I10OpoKenareib
EePEXOAHOr03JIEMEHTA. OKCHJIOB u THAPOKCHUIOB; | 3a7ady, YYHUTHIBAIOT BBIJACJIEHHBIE | HOCTH,0T3hIBUUB
Jla6.onpir:  1.Ilonydenue THAPOKCHAA | ycrionmp30BaTh MPH XAapAaKTEPHUCTHKE | YUUTENEM OPHEHTHPH JeiCTBHS B | OCT, KaK
UMHKA M HCCIIEIOBAHHE €TO CBOHCTB BEILECTB MOHATHE «aM(POTEPHOCTbY, | HOBOM  y4eOHOM  Mmarepualie B | MOHUMAaHUE

MPOBOJIUTH OMBITHI, | COTPYAHUYECTBE C YUUTEIIEM 4yBCTB
MOJTBEPKIAIOIINe xuMmuyeckue | Ilo3HaBaTeabHbIe: JIPYTUXIIIOACH U
cBoiicTBa aM(oTepHbIX OKCUIOB W | CTaBAT M (GOPMYJIHPYIOT NpoOJeMy | comepexuBaHue
THJPOKCHU/IOB,; ypOKa,  CaMOCTOSITENBHO  CO3JAal0T | UM
Honyuam 603MOJCHOCMb | ANTOPUTM JESATEIBHOCTH MPHU PELICHUN
Hay4yumuvcs: OCO3HABATh 3HAYEHHE | MPOOIEeMbI
TEOPETHYECKUX 3HaHUNI s | KomMyHMKaTHBHBIE:
MPaKTUYECKOMN nesitenbHOCTH | IIposBisror aKTUBHOCTb BO
4ernoBeKa B3aMMOJIEIICTBUU JUIs peleHus
MO3HABATENBHBIX u
KOMMYHHUKAaTHBHBIX 3ama4(3agaoT
BOTIPOCHI, (hopmymHpyIoT CBOH
3aTpyAHEHUs, NPEIIaraoT IOMOIIs B
COTPYAHHUYECTBE)

4. HepI/IO,Z[I/I‘IeCKI/Iﬁ Crpykrypa IICXD I.HM. Menneneesa. | Hayuamcs: OIIMCHIBATh u | PeryasaTuBHble: Ornpenenstor
3aKOH i Crpoenue aroma. DU3MYECKUA CMBICH | XapaKTEPH30BaTh tabnuunyto | [lnanupyror  cBoM  JeiicTBUSL B | CBOIO  JIMYHYIO
I NIOPAJKOBOr0 HOMEpA, HOMEpa nepuona, | ¢popmy I[ICXD JI.M. MeHaeneeBa; | COOTBETCTBHU c MIOCTABJIEHHOW | TIO3HIIMIO,

cpuoanteckas HOMEpA I'PYIIIBI XUMUYECKOT0 SJIEMEHTA | neqaTh YMO3aKIIOUYEHUS O XapaKTepe | 3ajadeil U YCIOBUSMHU €€ peau3aiu aJIEKBATHYO
cucremMa B HICXD I.U. Menneneesa. IIpuaMHbL | y3venenns CBOWCTB  XMMHHECKHX nudpepeHuupo

J. . Menneneea B USMCHCHUS  CBOMCTB  XMUMHUHCCKUX | spemenToB ¢ yBenmuenneM 3apsiioB | Ilo3HaBaTeJbHBIE: CTABAT BaHHYIO

CBETE  y4eHHS O ig;“;z‘;i‘* . T};yﬂg;’g‘“iﬁg%; ATOMHBIX si7IEp. W OPMYIMPYIOT LeMM M NPOGIEMEL | CAMOOCHKY

CTPOGHHHM aToMa noarpymmax TICXD JLIL Merrencepa, Honyuam 603MOKCHOCMD | YPOKA;  OCO3HAHHO 1 MPOM3BOJLHO CBOI/IX6 yCIIEXOB
JlemoncTpamms: pasmiambie  doppi | HAVHUMbCA: TIPHMEHSTH 3HAHHA O CTpOST B yCTHOW M MUCEMEHHOW opMe | B yuebde
TaOIUIL IEPUOMUECKON CHCTEMBI. 3aKOHOMEPHOCTSX  MEPHOAUYECKON .

Jlab.onbIT: 2 MojenupoBanne | CUCTEMBl XMMHUYECKHX 3JIEMEHTOB KommynuKaTHBHEIE: .
noctpoeHus: Ileproaudeckodl CHCTEMBI | IS OOBSCHCHHS W TPEIBUACHUSL Brajenue VMOHOHOFmeCKOH "
.M. Menneneesa CBOWCTB KOHKPETHBIX BEIIECTB JwanornyecKoi GopMamu pedn
5. XuMHueckas XuMudeckass opraHusauus >KMBoW u | Hayuamca: xapakTepu3oBath | PeryisAaTuBHble: paborats mo 1wiaHy, | ©@opMupoBaHue
HEXKMBOM TPHUPOABL. XWUMHUUYECKUH | XUMHUYECKHI COCTAaB JKUBOM KIJIETKH; | MICIIONB3YS CHEIHANbHO MOJOOpaHHBIE | OTBETCTBEHHOTO

OpraHu3anus >KUBOU
Y HEXXUBOU IIPUPOLBI

COCTaB s7pa, MAHTUU U 3€MHOH KOpBI.
XUMHMYECKHE DIIEMEHTBl B  KJIETKax

COCTaB sJ[pa, MAHTUH 3€MHON KODBI;
Honyuam 603MOJCHOCHIb

cpeAcTBa. YMEHHE OLEHUTh CTENEHb
ycrexa W Heycrexa cBOEH

OTHOIICHHUS K
YYEeHUIO




JKMBBIX  OpraHu3mMoB. Makpo- u
MHKPO3JIEMEHTHI.

JdemoncTpanusi:Mozens  CTpOEHHUS
36MHOIO IIapa B MOTIEPEYHOM

paspese

Hayyumovcsi.: 00BACHATH MHUp C TOYKHU
3pCHUSA XUMUN

JIeSITEIIbHOCTH
IMo3naBarenbHbIE:  aHAJTM3HPOBATH,
CpaBHMBaTh M 0000mIaTh H3y4YCHHBIE
HOHATHSL. Ctpouts JOTHYECKOE
paccyxieHue, BKIIOYasi yCTaHOBJICHUE
NPUYMHHO — CIEICTBEHHBIX CBA3CH.
[IpencTBiaTe WHPOpMALMIO B BHAE
pHCYHKa

KomMmyHukaTuBHble:

OTtcrauBaTh CBOIO TOYKY 3pEHHS,
NPUBOANTH APTyMEHTHI, IOATBEPKIast
ux akramu

6. KﬂaccmbHKaqu 0O060061IcHIEe CBeICHH 0 XUMUYecKkux | Hayuamces: yCTaHaBJIUBaTh | PeryasiTuBHBbIE: Ornpenensior
XMMHUYECKUX PEaKIHil peaKIusX. Knaccudukanust | npuHaie:KHOCTb XUMHYecKoi | Breigsuraior BepCcUU pelIeHus | BHYTPEHHIO
XMMHUYECKHX PEaKUuil 10 pa3slIu4YHBIM | peakiMM K ONpeNeIEHHOMY THIY 1O | MpoOJieMbl, OCO3HAaBaTh KOHEYHBIIN | IMO3UIIHIO
1o pasiiHbIM OCHOBaHHMSM: OIHOMY W3 KJIAcCU(HKAMOHHBIX | PE3yJbTaT oOydJatomuxcs
OCHOBAaHMAM COCTaBY M UMCIy pEarupyroIMX M | IPH3HAKOB: 1) 110 YMCIy UM COCTaBy Ha YpOBHe
00pasyrommxcs BEIIECTB, TCIUIOBOMY | MCXOAHBIX BEIIECTB M MNpoAyKToB | [lo3HaBaTeibHbIe: MOJIOKUTEIBHOT
addexry, peakuuu  (peakIMu  COEIWHEHUs, | BHIOMPalOT OCHOBAHUS M KPUTEPHH VIS | O OTHOLICHUS K
HanpaBJICHUIO, N3MEHEHHIO CTETeHEeH | pa3JIo)KeHMs, 3aMEIeHNs U 0OOMeHa); | Kiaccudukayun 00pazoBaTeIbHO
OKHCIICHUsI 3JIEMEHTOB, 00pasyromux | 2) no BBIJICTICHUIO wmn | [IpeoOpa3oBeiBaTh HMHGMOpPMALMIO U3 | My  IpoIeccy,
pearupyromue  BemecTBa,  (ase, | HOTJIONIEHUIO TEIJIOTHl  (PeakuMu | OJHOTO BUJA B APYTOM M BEIOMPATH AN | HOHHUMAIOT
HCTIOBb30BaHUIO KaTaJIN3aTopa. 9K30TEPMHUUECKHUE U | cebss  ynoOHywo ¢opmy ¢ukcauuu | HEOOXOAUMOCTD
JIa6. onbITHI: 9HIOTEPMUYECKHE); Npe/ICTaBICHUS HHPOPMAIUU y4eHHUs
3. 3BamemeHue keme3oM Mead B | 3) 1Mo N3MEHEHUIO CTeTeHeH
pactBope cynbdara meau (11) OKHUCJICHU XMUMMYECKUX IEMEHTOB | KoMMyHUKATHBHBIE:
(peaxiu OKHCIUTENsHO- | OTCTauBaTh CBOIO TOYKY 3PEHUS,
BOCCTaHOBHTEIIbHBIE); NPUBOANTH APTYMEHTHI, HOATBEPXKIast
4)mo  obOpatumoctH  mpouecca | ux (akTamu. Paznnuate B yCTHOH pedn
(peaxunu oOpaTuMbIe U | MHEHUE, J0Ka3aTelbCTBA, TUIOTE3BI,
HeoOpaTHMEIe); TEOpUH
Ionyuam 603MOHCHOCHb HAYHULCA!
COCTaBIIAITh MOJIEKYJISIpHBIE U
MOJIHBIE HMOHHBIE ypPaBHEHHS IIO
COKpAIIIEHHBIM HMOHHBIM
YpaBHEHHSIM.
7. [TonsTue o ckopoctu Ilonarue o ckopoctn xumuueckou | Hayuamcsa: Ha3plBaTh (DakTopel, | PeryisiTHBHbIE: [IposiBnsiroT
XHMIYECKOL peakmu. DaxkTOPhHI, BIUAIONIME Ha | BIMSAIONINE Ha ckopocTh | CaMOCTOATENFHO OOHAPYKUBAIOT U | YCTOHYMBBIHA
CKOPOCTh XUMHUYECKUX PEAKIIUil. XUMHYECKOH Peaknuu W OOBACHATH | (POPMYyTHUPYIOT pobiIeMy. y4e6HO -
PeaKiim JleMoHcTpanuu: nux BIIMSIHUC Ha CKOPOCTb TI03HABATENIbHBI




3aBUCUMOCTb CKOPOCTH

XUMHUYECKOH peakluuud OT MPUPOJIBI
pearupyrommx BEILECTB.
3aBHCHMOCTh CKOPOCTH XHMHYECKOH
peakuuy OT KOHLUEHTpaluu
pearupyrommx BELLECTB.
3aBHCHMOCTh CKOPOCTH XHMHYECKOH
peakuuu oT noumaau
CONPUKOCHOBEHHUS pearupyromumx
BEILECTB («xumAmumn CIIOH»).
3aBUCUMOCTh CKOPOCTH XHMHUYECKOU
peakuuu ot
TeMIepaTypbl
BEIIECTB.

Jlad. OnbITHI:

4. 3aBUCUMOCTh
XUMHUYECKON peaKkLUU OT

MPUPOABI PEATMPYIOLIUX BEIIECTB HA
NIpUMEPE B3aUMOJICHCTBUU KHCIIOT C
MeTajjlaMu. 5. 3aBUCUMOCTD
CKOPOCTH XHMMHYECKOH peakinuu OT
KOHIIEHTpAIUN pearupyromumux
BEIIECTB Ha npuMepe
B3aMMOJICHCTBUSl LIMHKA C COJISTHOU
KHUCJIOTOH pa3/InYHON KOHIICHTPALUHU.
6. 3aBUCHUMOCTH CKOpOCTH
XUMHUUYECKOM peakuuud OT IUIOWAAH
CONPUKOCHOBEHMSI pearupyromumx
BEILECTB.

7.MopenupoBaHue «KUISILETO CIOS.
8. 3aBUCUMOCTh CKOpOCTH
XUMUYECKOU peakuuu oT
TEeMITEpPaTypbl PEarupyOIIUX BEIIECTB
Ha MpUMEPE B3aUMOJCUCTBHS OKCHIA
vemu( Il) c pactBopoM cepHOIt
KHUCIIOTHI pa3IMIHON TeMIIepaTyphl

pearupyromux

CKOpOCTH

XMMUYECKON peakiuy; Ha3bIBaTh
(haxTOpHI, BIUAIONINE HA CMEICHUE
XMMHYECKOTO paBHOBECHSL.

Ionyuam eosmoocHocms
HAYHUMbCs: MPOTHO3UPOBATH
Pe3yNbTATHI BO3JICHCTBUS
pa3nuuHbIX (HaKTOPOB HA N3MCHEHHE
CKOPOCTH XHUMHYECKOH peaKIuy;
MIPOTHO3UPOBATH pe3yIbTaThI
BO3JICHCTBHSI pa3IMuHBIX (DAKTOPOB
Ha CMelleHHUE XMMHUYECKOTO
paBHOBECHS

Ilo3naBaTenbHbIC:

BBIABISIOT NPUYMHBI W CIIEACTBHA
SIBIICHUH. Crpost JIOTHUECKUe
paccyxIeHus, YCTaHaBIMBAIOT

IIPUYUHHO — CJIE€ACTBEHHBIC CBA3ZU

KomMmyHukaTuBHble:

YuuThIBalOT ~ pa3Hble ~ MHEHUS U
CTpEeMATCA K KOOPAUHALIMH Pa3IUYHBIX
MO3ULINI B COTPYAHUYECTBE,
(bOpMYyIHPYIOT COOCTBEHHOE MHEHHE H
HO3ULUIO

W uHTEpec K
HOBBIM  O0IIUM
crocobam

petieHust 3a1a4

Karanuzatopsl

KaranuzaTopsl " KaTaJus.
WNHrunburopel. AHTHOKCHIAHTHL.
JdeMoHcTpauum:

Hayuamcsa:  WCHONB30BaTh  IPH
XapaKTEePUCTHKE HpeBpaIieHuH
BEILCCTB IIOHATHS «KaTaJIu3aTopy,

PeryasiruBnbie:
VYUUTHIBAIOT NPABUJIO B IJIAHWPOBAHUH
W KOHTpoie crocoba  peleHus,

YcBoeHune
TIPaBHI
WHIUBUAYAIBHO




I'oMoreHHbIi u TCTEPOTCHHBIA | «MHTHOUTOpP»,  «AHTHOKCHAAHTBI», | OCYIIECTBISIOT MOIIATOBBIA KOHTPOJIb | TO u
KaTaau3bl. DepMEHTATUBHBIN | IPOBOAUTH HECIIOKHBIE XUMUYECKUE 0e30macHoOro
karanu3. IHrubupoBanue. OTIBITHI u HAOJIOICHUS 3a | Ilo3naBare/ibHbBIE: MOBEACHUS
Jla6.onbITHI: W3MEHCHHSMH  CBOWCTB  cBOICTB | CaMocTosTeIhbHO co3matoT ainroputM | BUC,
9. Paznoxxenue BEIIIECTB B TIpOIecce MPEBpAIICHUH, | AEATEIBHOCTUT P PEIICHUH IPOOIEM | YTOKAFOIINX
MEepOKCHIa BOAOpoAa ¢ ToMomIpio | cobmoxats npaswia Tb u OT. Pa3IMYHOTO XapakTepa KU3HU u
okcuna Mmapranna (IV) m karanassel. | Ionyuam 6osmoxcnHocms | KoMMyHHUKATHBHBIE: 30POBBIO
10. OOHapyxeHme KaTalasbl B | HayuumscA: TPaMOTHO oOpamiatecs | JloroBapmBaroTcsi O ~ COBMECTHOH | momei
HEKOTOPHIX IHIICBHIX IPOIYKTaX. C BCIIECTBAMH B TIOBCEAHEBHOW | ICATENBHOCTH, NPHUXOIAT K OO0IEeMy
11. MarubupoBanue B3aUMOACHUCTBHS | JKU3HU pelleHul0, B TOM  4YHMCI€ U
KHCIIOT C METAJIJIAMH YPOTPOITUHOM CTOJIKHOBEHUIO HHTEPECOB
0. O0600611IEHNE " Hayuamcsa:  o6obmare 3HaHus ¥ | PeryjsiTuBHbIE:
CHCTEMATH3aLHUs MPEACTABIATE HX  CXEM, TabuiI, BHVOCHT HEOOXOIUMbBIC KOPPEKTHUBBI B
. Mpe3eHTaIHi JIEHCTBUE TIOCJIE €ro 3aBepIIeHUs Ha
3HAHUU 110 TEMC
OCHOBE €ro M Yydera XxapakTepa
«BBenenue» C/ICTIAHHBIX OIITHOOK
Ilo3naBartenbHbIe:
CTposiT pedeBOoe BBICKa3bIBAaHHE B
YCTHOH U MHCEMEHHOH popme
KommykaTuBHbIE: KOHTPOJHPYIOT
JIeHCTBUS TapTHEPA
10. KouTtpoabHast Kontpons TIPEIMETHBIX u | Hayuamcs: MpuMeHSTH MONy4deHHBIe | PeryasTuBHbIe: OCYIIECTBISIOT | Bripaxkator
paGoraNel MeTanpeIMETHBIX yUeOHBIX JeHCTBHUM | 3HAHUS M CPOPMHUPOBAHHBIE YMEHHS | MOIIATOBBIA W MTOTOBBIM KOHTPOJb MO | aJIeKBaTHOE
1o TeMe « Beenenue. JUIA pelIeHns y9eOHBIX 3a1a4 pe3ysbTary [IOHUMAaHUE
1o Teme OO61ast XapaKTePUCTHKA XUMHYCSCKIX Ilo3HaBaTeabHbIE: NPUYMH ycriexa
«Bpenenne» 5JIEMEHTOB M XMMHUYECKMX PEAKIIHii. CTPOST pEYEBOE BBHICKA3BIBAHHE B | U Heycrexa
Ilepuoanueckuit 3aKOH 51 YCTHO# U MHChMEHHOH (popme y4eOHO
ITepuoanyaeckas KommykaTuBHbI€: YYHUTBHIBAIOT | JESITEIbHOCTH
CHCTEMa XUMHUYECKUX DIIEMCHTOB pasHble MHEHHS U CTPeMSTBCA K
. . MenneneceBa» KOOpJIUHAIIMM Pa3IMYHBIX MO3ULMNA B
COTPKYAHHYECTBE
Tema 1. Metasuibi(184.)

11. | ITomoxxeuue [Honoxenue METaJIOB B | Hayuamcs: XapakTepu3oBaTh | PeryisaTuBHbIE: Ornpenensior
3JIeMEHTOB-META/LIOB [lepuoguueckoit CHUCTEME | METaJUTbl 10 WX MOJOXCHUI0 B | [[pHHHMMAIOT W  COXPaHSAIOT YYEOHYIO | CBOIO  JIMYHYIO
I . XUMHUYECKUX JIEMEHTOB [cxm J.W.MenpneneeBa, | 3anady, IUIaHUPYIOT CBOM JEWCTBUS B | MO3UIUIO,

B CPHOAMHCCKON . N. MenneneeBa. Meramnueckas ONKCHIBATH CTPOEHHUE | COOTBETCTBUM C IOCTABJIECHHOH 3ajaueil U | aJleKBaTHYIO
CHUCTEME KpHUCTaJTIH4eCcKast peuieTka 1 | (hu3MYecKue CBOMCTBAa METAIUIOB, | YCIOBUIMH €€ pealu3aliu g pepeHIIpo
21. . MeHzleneeBa u METAUINYECKasT XHMHUUYECKas CBA3b. | OOBACHATEH 3aBUCUMOCTH CBOKMCTB | Ilo3HaBaTeIbHBIC: BaHHYIO
0COOEHHOCTHU O6mme (buznueckue CBOKMCTBa | METAJIOB OT WX TNOJOXKEHHUs | VICMoMb3yloT 3HAKOBO — CHUMBOJIMYECKHE | CAMOOIEHKY
METAIUIOB. I[ICXD JI.1.MeHnaeneena, cpencTaa CBOMX YCIIEXOB




CTPOCHHS MX CruiaBbl, UX CBOMCTBA U 3HAUCHHUE. Honyuam 6o3modcHocmy | KoMMyKkaTHBHBIE: B yucOe
aTOMOB. DU3HYECKUE JdeMoncTpauum: HAYyYumocs: MPOTHO3UPOBATh | APTYMEHTUPYIOT CBOIO  TO3UIHMIO U
. OO0pa3sIsl CIIaBOB CBOMCTBa HEU3YYEHHBIX | KOOPJIUHUPYIOT €€ C MO3ULUHU TapTHEPOB B
CBOUCTBa MCTAJIJIOB. o
3JIEMEHTOB U MX COEAMHEHUU Ha | COTPYAHUYECTBE
CruraBst OCHOBE 3HaHMIT 0
NEPUOANYECKOM 3aKOHE.
12. | XuMHUEeCKHe XUMHYECKHE CBOMCTBA METAIIOB Kak | Hayuamca: onuchIBaTh CBOWCTBA | PeryasiTuBHbIe: DopMuUpyOT
CBOICTBA METALIOB BOCCTAHOBHTEJIEH, a TAaK)KEe B CBETE MX | BEIISCTB Ha OCHOBe HaOmromeHuit | [locraHoBka ydeOHOM 3amaunm Ha OCHOBE | YMEHHSA
MOJIOKEHHUS B DJIEKTPOXMMHUYECKOM | 3a ux MPEBPALICHUSIMHU, | COOTHECEHUSI TOrO, YTO M3BECTHO U | HUCIOJIB30BaTh
pALy HAaIpPSDKEHUH METAIIOB. JIEMOHCTPUPYEMBIMU ~ YUHUTEJIEM, | YCBOEHO , U TOT0, YTO €I11€ HEU3BECTHO 3HaHUA B OBITY
JdemoncTpanum: BsaumopeiictBue | ncciaenoBaTh cBoicTBa BemiecTB | Ilo3HaBaTeIbHbIE:
METaJJIOB C HEMETaJlJIaMH. B xoJie BBITIOJTHEHUS | BhIIBMOKEHUE THIOTE3, WX OOOCHOBaHME,
Jla6. ombIThl: 12.B3auMopneiicTBue | 1abOpaTOpHOrO OMBITA, JENaTh | JO0Ka3aTeIbCTBO
pacTBOpOB  KHCJIOT H COJIEH C | BBIBOIBI O 3aKOHOMEPHOCTSIX
MeTaiaMu CBOMCTB MeTaJIJIOB B nepuonax u | KommykaTuBHbIE:
rpymnmax. YyaBcTBYIOT B KOJIJIEKTUBHOM
Honyuam 803MOJCHOCHb | 0OCYKICHUU npobieM, MPOSBIISIOT
HAYYUmsCsi: MIPOTHO3UPOBAaTh | aKTUBHOCTb BO  B3aUMOJEHUCTBUU  IJIA
XUMHYECKHUE CBOICTBa | peleHust KOMMYHHUKaTUBHBIX u
HEU3YYEHHBIX 3JEMEHTOB M MX | IMO3HABaTENbHBIX 3a/1a4
COEJIMHEHUH Ha OCHOBE 3HAHUH O
MEPUOINYECKOM 3aKOHE.
13. | MeTamisl B MIPUPOJIE. Metamnet B mpupoxae.  OOmme | Hayuamces: COCTaBJATL | PeryJsiTuBHBIE: Tl'opnocts 3a
O6mue CIOCOOBI UX MOTYUYCHUS. YpaBHEHHSI PEAKIUH , TeKAMUX B | YUUTHIBAIOT MPABUJIO B IUIAHUPOBAHUU U | POCCHIMCKYIO
6 Jlad. onbITHI: OCHOBE TIOJTyYEHHUSI METAIIJIOB. KOHTpOJIE criocoba eHCTBUS HayKy
CHOCOOBI HX 13. O3nakomiieHue ¢ pyaamu xenesa | Iloayuam 6o3modicnocmy | [lo3HaBaTebHbIE:
HOTYy4ECHNA 14. OkpamvBaHue IUIAMEHH CONSIME | HAYYUMbCHL: OPUBOIMTE | VICTIONB3YIOT ~ MOMCK  HEOOXOMUMOM
IIEJI0YHBIX METAILJIOB MpUMEpHl  YPaBHEHHWM peakiuid, | UHGOpPMAIUU ISl BBIIOJIHEHUS y4eOHBIX
JIeKAITUX B OCHOBE | 3aJlaHMi C HCIOJBh30BaHUEM Y4CeOHOM
MIPOMBIIIJIEHHBIX Croco0OB | TUTEpaTypHI
MOJIyYEHHUS YyT'YHA U CTaJIH. KommykaTtuBHbIe:
VYYUTBIBIOT pa3Hble MHEHUSI U CTPEMSITHCS
K KOOpAMHALMK Pa3IUYHbIX MO3ULHUNA B
COTPYTHUYIECTBE
14. | Penienue pacyeTHBIX Pacuernble 3amaun 1o ypaBHeHusM | Hayuwamcsa: pemarb pacueTHble | PeryJjsiTuBHbBIE: OglajieHne
3ama4 ¢ MOHATHEM XUMHUYECKHUX PEaKIUi, MPOTeKAIONINX | 3a7auu o ypaBHeHmiv[ OuveHHBa}OT MIPaBWILHOCTH BBIHOJ'IHGHI/Iil HaBBIKAMU i
0 C y4acTMeM METAJIOB M  UX | XUMHUYECKUX peakumi, | JeMCTBUsI HAa  ypOBHE  aJeKBATHOW | MPaKTHUYECKOM
Maccoeas onA CcOoeTMHEHU I MPOTEKAIOMUX ~ C  Y4acTHEM | PETPOCTICKUBHOU OICHKH JIeSITeJIbBHOCTH
8b1X00A NPOOYKMA METAJIOB M X COEMHEHUH. Io3HaBaTejbHbIE:
Tlonyuam 603mooicHocms | Beioupator  Hambosiee 3 eKTHBHBIC




HAYYumucs: pemaTh | crnocoObl pPelIcHHs 3ajad, KOHTPOIUPYIOT
OJIUMITUAJHBIE 3aa4H. U OLECHHUBAIOT TMPOLECCHUU  Pe3yJbTaT
JIeATETbHOCTH
KommykatuBHbIe:
KoHTponupyroT neicTBus napTHepa
15. Iloustue o KOppo3nuu KOppOSI/I;I METAZIOB M  CIOCOOBI Hayqamc;l: HUCIIOJIL30BaTh IpHU Pery.JanBHble: Ymenne
METAaLIOB 00pBOBI ¢ HEH XapaKTepUCTHKE METAJUIOB M MX | Pasznmmuarot crocoO u pe3yibTar IeHCTBHS | WHTETPHUPOBATH
coelMHEHUN NMoHATUS «koppo3usi | [lo3HaBaTebHbBIE: [I0JIy4YEHHBIE
METaJUIOBY, «xuMmudeckas | Bmageror oOmmM mpueMOM  pelIeHHsS | 3HaHUSA B
KOPPO3H», 3amad MIPAKTUIECKUX
«IEKTPOXUMHUYECKASI KommykaTtuBHbI€: YCIOBUSAX
KOppO3Us», HAXOAUTh CIocoObl | JJoroBapuBaroTcs 0 COBMECTHOU
3aIUTHl METAJUIOB OT KOPPO3UH. | ACATEIBHOCTM, MPHUXOISIT K  0oOIIeMy
Honyuam 603MOIHCHOCMb | PEIICHUIO
Hayuumucs | MPUMEHSTb 3HaHUS
0 KOPPO3HH B JKHU3HU.
16. Illenoynble METAJIIbI: OOmrast xapakTepHCTHKa MIENOYHBIX | Hayuamobcs: naBaTh | PeryasituBHble: PasButne
ob1as MeTauIoB. MeTauiel B TIPUPOJE. | XapaKTEPHCTUKY menoyHsM | [ImaHupyroT CBOM OCWCTBUS B CBS3H C | OCO3HAHHOTO,
OOmnme crmocoObl WX TONYYEHHs. | METalUIaM IO WX TOJDKCHHIO B | TOCTABICHHON 3aJadeil M YCIOBHUSAMH €€ | YBaXKHTEIHHOTO
XapaKkTepucTHKa Cr . I[ICX5 .M. MenneneeBa CIICHUS u
pOCHUE aTOMOB )i , | p
Ilenounsle MeTamuibl — MPOCTHIE | HCCIEAOBATH cBoiictBa | [lo3HaBaTedbHbBIE: I0OpoKeTaTeNh
BeIecTBa IIETIOYHBIX MeTauioB — Kak | CtaBatr W (QOpMyImHpPYIOT IETH W | HOTO
MIPOCTHIX BEIIECTB. poOJIeMBI ypoKa OTHONIICHHSI K
Honyuam 6o3modcHocmy | KoMMyKaTHBHBIE: JIpyroMy
HAYYUMbCs: TPaMOTHO | AJIEKBATHO UCTIONB3YIOT peueBble | yenoBeky. Ero
oOpamiatecsi ¢ BemiecTBaMu B | cpeactBa s 3()(MEKTUBHOTO pEIICHUS | MHCHHIO,
MTOBCETHEBHOM JKU3HH. KOMMYHHUKATHUBHBIX 3a7a4 CIOCOOHOCTH
BECTH JHAJIOT C
JIPYTHUMHU
JIIOJIbMU
17. | Coenqnuenus Baxueiiiue coeauHeHus WENOYHbIX | Hayuamces: XapakTepusoBaTh | PeryjsiTuBHble:
IEJTOYHBIX METAJJIOB METAJUIOB — OKCHJIBI, THAPOKCUABI U | (PU3UUECKUE H XUMHUYECKHE | YUUTHIBAIOT MPABUJIO B IUIAHUPOBAHUU U
coyn (xsopu L, KapOOHATHI, | CBOWCTBA OKCHUJIOB ¥ | KOHTPOJIE CIIOCO0a peIIeHHs
cynb(aThl, HUTPATHI), KX CBOHCTBAa M | THUAPOKCH]OB menouHbix | ITo3HaBaTebHbBIE:
MIPUMEHEHHE B HAPOJHOM XO3SCTBE. | METAIUIOB, coctaBsATh | Mcnonmb3ytor TIOUCK HE0OX0TUMO
Kanuiiaeie ymodpeHus. XUMUYECKHE ypaBHEHHs, | MHGHOPMALIMU TSI BBITIOJIHEHUST yYUIEeOHBIX
JdemoncTpanum: XapakTepu3yole CBOWCTBA | 3aJ]aHUl C HCIOJH30BaHWEM YYE€OHOM
OO0pas3IIb! METOYHBIX ’ IIETIOYHBIX METAJUIOB, pEIIaTh | JINTPATYpPHI
EI0YHO3EMETTHbHBIX METaJUIOB. | «IIETIOYKW MPEBPAIECHUH. KommykaTuBHbI€:

BzaumonelictBue HaTpus, JUTHS C

Hoxzyltam B03MONCHOCMb

VauTeIBaoOT Ppa3sHbIC MHCHUSA U CTPEMATCA




BOZIOW. BzaumopeiicTBue HaTpus ¢ | Hayuumscs: COCTaBIIAATh | K KOOPAMHALMU PA3IMYHBIX TO3ULUN B
KHCIIOPOJIOM «IIETIOYKWY MPEBPAILLIEHUM. COTPYIHUYECTBE
18. IllemouHO3eMeIbHEBIC OO0mas xapakTepUCTHKA 3JEeMEHTOB | Hayuamovcs: JaBaTh | PeryasiTuBHble: PazButue
METaLIIBL: obmas rmaBHOM moarpymmel Il rpynmel. | XapaKTepHUCTUKY [InaHupyroT cBOM JEUCTBUS B CBSI3U C | OCO3HAHHOTO,
Crpoenne aTOMOB. | LIEJIOYHO3EMENbHBIM METajulaM | IIOCTABJICHHOM 3aJauedl M YCIOBUSIMHU €€ | YBa)KUTEIbHOI'O
XapaKTEpHUCTHUKA
[lenounO3eMETBHEIE mo wux mnomwkeHnto B [ICXD | pemenus u
METAJIJIBI — MPOCTHIE BEIIECTBA. JI.1.Menneneena, ITo3naBaTeJIbHBIC: II0OpOKeTaTeNhb
XapaKTepu30BaTh COCTaB aTOMOB, | CTaBAT ©  (QOpPMYIHpPYIOT IEeNd H© | HOTO
HCCIIEI0BATh cBoiicTBa | IpOOIEMBI ypOKa OTHOIICHHUS K
HIETIOYHBIX MeTaioB — Kak | KommykaTuBHBIE: IpyroMy
IIPOCTBIX BEILECTB. AnexBaTHO HCIOJIB3YIOT pedeBble | 4yenoBeky. Ero
Honyyam 603MOJCHOCMb | CPEICTBAa I d(PQPEKTHUBHOTO PEIICHHS | MHEHHUIO,
HAYYUMbCsi: rPaMOTHO | KOMMYHHKATHUBHBIX 3a7a4 CIOCOOHOCTH
obpamatecss C BelleCTBAMH B BECTH JMAJIOT C
MTOBCETHEBHOM JKU3HH JIPYTUMHU
19. | Coenunenus Baxwueiimnue coequHeHus | Hayuamcs: XapakTepu3oBaTh | PeryjsiTuBHbIe: JIFOIBMU
IEJI0YHO3EMENTBHBIX EJI0YHO3EMENIbHBIX (usndeckue U XUMHUUYECKHE | YUUTHIBAIOT MPABUWIO B IUIAHUPOBAHUU U
METaJJIOB — OKCH[bl, TUAPOKCUIBI U | CBOWCTBA OKCH/JIOB U | KOHTPOIIE CII0co0a penIcHuUs
MeTallios coJn (xopu L, KapOOHATHI, | THIPOKCHUIOB Ilo3HaBaTeabHbBIE:
HUTpATHI, Cyabdathl, Gocdarbl), HUX | IIEIOYHO3EMETBHBIX METAJUIOB, | Mcmomp3yroT TIOUCK HE0OXO0TUMOM
CBOMCTBa M NPUMEHEHUE B HAPOJHOM | COCTaBIISThH XAMHUYecKre | MHPOPMAIUN IS BEITIONHEHUS YYeOHBIX
XO35UCTBE. YpaBHEHHS, XapaKTepPH3YIONINE | 3aJaHWil C WCIIOJNL30BAaHUEM Y4eOHOM
JdemoncTpauum: CBOMCTBA MIEJIOYHBIX METAIJIOB, | JTUTPATYPHI
B3aumopnelictBue Kanblusl C BOJOH. | pewiarsb «uenoukn» | KoMmmykaTtuBHbIe:
B3aumonelictue MarHus C | mpeBpalleHui. VY4YUTHIBAIOT pa3Hble MHEHUS U CTPEMSTCS
KHCIIOPOJIOM. Honyuam 603MOJCHOCMb | K KOOPJUHAIMU PA3JIMYHBIX TO3WUIUN B
Jlad. onbITHI: HAYYUMbCA: COCTaBIIAATh | COTPYIHUYECTBE
15. BsaumopneiicTBHe KaJbIMi C | «IIETIOYKM» NPEBPAIICHUH
Bogoi. 16. IlomydyeHue ruapokcuaa
KaJIbLMSl U UCCIIEIOBAHUE €0
CBOMCTB
20. | AmroMuHAH — Crpoenne aroma, ¢usudeckue wu | Hayyamocs: JaBath | PeryisaTuBHbIE: DopMHUpPYIOT
TIepeXOIHBI XUMHUUYECKHE CBOMCTBA AIIOMUHUS KaK | XapaKTEepUCTUKY adtoMuHus 10 | [lnanupyror _ cBoM JIeHCTBUS ¢ | uHTEpEec K
MIPOCTOTO BEIECTBA ero mnomwkeHnto B [ICXD | mocraBiieHHOW 3amadell W YCIOBUSAMHU €€ | KOHKPETHOMY
anemeHT. uznyeckue
J.1.Menneneesa, pelIeHUs], OLEHUBAIOT  IPABUIBHOCTh | XMMHYECKOMY
u XUMHYIECKHUC XapaKTepU30BaTh COCTAB aTOMa, | BBIIOJHEHUS JICHCTBUS JJIEMEHTY
CBOMCTBA aJFOMUHUS. xapakTepu3oBaTh ¢uszndeckue u | Ilo3naBaTejbHbIE:
[Tonyuenue u XUMUYECKHE cBoiicTBa | CaMOCTOSITENBHO BBIICTISIIOT "
ATOMUHHS, 00BSACHATH | GOPMYIHPYIOT TO3HABATEIBHYIO  IICITb,

IpUMEHEHUE




3aBUCHUMOCTb CBOMCTB aJIOMHHUS

AJIFOMUHUS UCTIONB3YIOT OOILIME NPUEMbl PELICHUS
or ero mojoxenus B IICXD | 3amau
J.1.MeHneneena, 00bscHATH | KoMMyKaTUBHBIE:
MPUYHHBI XUMHYECKOHN | JIOMyCKaroT BO3MOXKHOCTb  Pa3IMYHBIX
WHEPTHOCTH AIOMHHUSL. TOYEK 3pEeHHs, B TOM 4YHCIE He
Ionyuam B803MOJICHOCMb | COBHANAIOINX C HUX coOcrBeHHon. U
HAYYUmuCsi: TpPaMOTHO | OPHEHTUPYIOTCA Ha MO3MIHUIO TapTHEpA B
oOpamatecsi ¢ BemecTBaMH B | OOIIEHWH ¥ B3aMMOJEHCTBHU
MOBCEIHEBHOM KHU3HH
21. | Coenunenus CoenuHeHUs aMIOMUHHAS — Hayuameca: XapaKTepu3oBaTh | PeryiasiTHBHbBIE: DOopMHPYIOT
ATFOMMHMS — OKCHJ U THUJAPOKCH], UX aM(OTEpHBIH | pu3ndeckue u XMMHUYECKHEe | YUUTHIBAIOT MPaBWIO B IVIAHUPOBAHUM U | YMEHHE
Xapakrep. Baxneiimue COJIM | CBOMCTBAa OKCHAA M THUAPOKCHAA | KOHTPOJE croco0a pereHus HMHTETPUPOBATh
OKCUJT U THAPOKCHU]I, .
N AIIOMUHUSL. AIIOMUHUS, coctaBnATh | Ilo3HaBaTeabHbIE: MOJIy4YCHHBIE
ux am(oTepHBbIii [TpuMeHEHWE  aTIOMMHHS M €r0 | XMMUYECKHE ypaBHeHMs, | Mclonb3yloT ~ TOMCK ~ HEoOXOAuMOH | 3HaHus B
XapakTep. COEIMHEHU. XapaKTCPpU3yIOIHe CBOWCTBa | MH(GOPMAMK JJIsI BBIMOJHEHHS Y4YEOHBIX | IPKTHYECKYIO
Jla0. onbITHI: TIOMHHUS, PEIIaTh «IEMOYKM» | 3aJaHUi C HCIOJb30BaHUEM Y4YeOHOH | ¢usub
17.Ilonyuyenue MIPEBPALLEHUH. JIUTPATyphl
THIPOKCHUIA AIFOMUHUSA u | Ionyyam 6osmoxcHocms | KoMmMyKaTHBHBIE:
HCCIIEIOBaHHE HAYYUmMoCs: coctaBiATh | KoHTponupyloT neiicTBrue napTaepa
€ro CBOICTB. «UEMOYKM» MPEeBpaleHUN
22. IpakTnyeckas Ocy1ecTBiaeHue uenouku | Hayuamca: obparmmarscs ¢ | PeryisaTuBHbIe: PazBurtue
padora Nel XUMHUYECKHX nmabopaTopHbIM 00OpyHoBaHHeM | OCYIIECTBIAIOT MOIIATOBBI KOHTPOJb MO | KOMMYHUKATHB
OcyuecTBenue IIpeBpalleHIH W HarpeBaTelbHBIMH IPHUOOpPaMH | pe3ysbTaTy HOTO
B COOTBETCTBHHM C IpaBUIAMHU KOMIIOHEHTa B
HCINOYKHA XUMHYICCKUX TEeXHHUKH 6esonacHocty, | Ilo3HaBaTeabHbBIE: 00ImeHnn u
IIPEBPAILEHUI ONKCHIBAThH XUMHUUYeckuil | Brameror o0mmM mpueMoM  pemieHusi | COTpYAHHUYECTBE
SKCHEPUMEHT € MOMOUIBIO SI3bIKA | 3ajay co
XUMHHY, JenaTb BbeIBOABI 10 | KoMMykaTuBHBIE: CBEPCTHUKAMH U
pe3ysbTaTaM 3KCIEpPUMEHTA. YYuTHIBAaIOT pa3Hble MHEHUS M CTPEMATCS | YUUTEISIMU
Tonyuam 603MOJCHOCMb | K KOOPAMHALMU DPa3jIM4YHBbIX IO3ULUN B
HAYYUMbCA: OCO3HaBaTh | COTPYAHUYECTBE
HEOOXOAUMOCTD coOmroneHus
npaBuia b u OT anst coxpaneHus
3/1I0pOBbsl OKPYKAIOIIHUX.
23. | Kenezso — »ieMeHT Pacnonoxenue xenesa B IICXOIAM. | Hayuamoca: JaBaTh | PeryasiTuBHble: DopMHUPYIOT
VI Irpyrms: MenneneeBa U CTpOCHHE €ro aToMa. | XapaKTEPUCTHKY KeJle3a I0 ero IMnanupyrot _cBoM JeiicTBus c | uHTEpec K
GOUHO Qusnyeckue U XUMUYCCKHE CBONCIBA | TIOIHKEHHIO B IICXD | mocraBneHHON 3afayeil U yCIOBUAMHU €€ | KOHKPETHOMY
1o XEJI€3a — IPOCTOrO BCINECTBA J.M.Menpaeneesa, pelleHus,  OLIEHMBAIOT  NPABUWIBHOCTh | XUMUYECKOMY
HOATPYIIIIBL. XApAKTEPU30BATh COCTAB ATOMA, | BBINIOJNHEHUS JEHCTBHUS 3JIEMEHTY




duznyeckue u
XUMHYECKHE

CBOMCTBaA JKenesa.
Haxoxnenune B
pUpoe.

XapaKkTepu30BaTh (HU3MYECKUE U
XMMHYECKHe CBOMCTBa Kenesa,
OOBSICHATH 3aBUCUMOCTh CBOMCTB
JKeJe3a OT €ro IIOJIOKCHUS B

[ICXD J .. MeHnnencena,
HCCIIeIOBATh CBOMCTBA JKeie3a B
xoze BBITIOJTHEHHS
1a00paTOPHOTO OTIBITA,
OITHCHIBATh XUMHYCCKHN
9KCTIEPUMEHT.

IHonyuam 603MOJICHOCb
HAYYUmvCsi: rpaMOTHO

obpamatecss C BelleCTBAMH B
MIOBCETHEBHOM KHU3HU

Ilo3naBaTenabHbIE:
CaMOoCTOsITeTbHO BBIJICIISFOT u
(GOpPMYIHPYIOT TO3HABATCIHLHYIO  IIEJIb,

UCTIONB3YIOT OOILINE MPHUEMBI PEUICHUS
3amadq

KommykatuBHbIe:
JlonmycKkaroT  BO3MOYKHOCTB  Pa3IHYIHBIX
TOYEK 3pEeHWs, B TOM UHCIE HE

COBIIAJAIOINX C HX coOcTtBeHHON. U
OPHUEHTHUPYIOTCS Ha TMO3UIIMI0 MapTHEpa B
OOIIEHNH U B3aUMOIEHCTBHH

24. | CoenuHeHus xeliesa I'enernueckue  psabl Fe'u Fe* Hayuamcs: XapakTepu3oBaTh | PeryjsiTuBHbIe: PazButue
+2,43 X Baxneiimme comu skeneza. 3HaUeHHE | (PU3UUECKUE W XUMHUUYECKHE | YUUTHIBAIOT NMPABUWIO B IUIAHUPOBAHUU U | OCO3HAHHOTO,
Kenesza CBOMCTBa OKCHUJIOB ¥ | KOHTPOJIE CIIOCO0a peIIeHHs YBaXUTEIBHOTO
Ka4€CTBCHHOC o
U €ro COCOUHEHWM ANl MPUPOABl U | TUAPOKCHIOB xkene3a, | [lo3HaBaTeabHBIE: u
OIIPCACIICHUE. HapOJHOI0 X03siicTBa. COCTAaBIISITh xumuueckue | Mcnonp3yror MOUCK HEOOXOIUMOH | HOOpOKeIaTeIh
I'eneTnueckue pAAbl JdeMmoHncTpaumu. YpaBHEHHs, XapaKTepu3ymouye | MHGOPMAUK Al BBITOJHEHHUS y4eOHBIX | HOTO
Fe *2 0 Fe 3 Bzaumoneiictue METaJIOB C | CBOWCTBa COCOMHEHHUH Kele3a, | 3aJaHUi C HWCHOJB30BaHHEM YYeOHOH | OTHONICHHS K
HeMeTaJIaMH. [losryuenue | mMpoOBOIUTH Ka4eCTBEHHBIE | JIUTPATYPHI JIPYyroMy
ruapokcunoB xenesa (I1) u (1I0). peakiuu, noareepxkparomue | Kommykarusnble: yenoBeky. Ero
JIa6. onbITHI: HaJIM4YMe B BOJHBIX pAcCTBOpax | YUYUTHIBAIOT pa3Hble MHEHMS U CTPEMSTCA | MHEHHIO,
18. BsaumopeiicTBue kele3a C | KATHOHOB  JKelle3a,  pemaTh | K KOOPJAMHAIMHM Pa3IMYHBIX IO3UIMHA B | CIOCOOHOCTH
COJITHON KHCIIOTOM. «ILETOYKM MPEBPaLCHUH. COTPYAHUYECTBE BECTH IHAJOr C
19. TlomyueHne ruapoKcHIOB xene3a | [lonyuam B03MOXHCHOCMb JIPYTUMHU
(IT) u (III) m u3yyeHHUE X CBOUCTB. HAy4yumocs: COCTaBIIATh JOIBMU
LETIOUYKUY MIpeBpaLCHUH,
COCTaBIISITh  MOJIEKYJISIDHBIE U
MOJIHBIE MOHHBIE YPaBHEHHS IO
COKpaIlEeHHBIM HMOHHBIM
YpaBHEHHSIM
25. IpaxkTnyeckas ITonyuenue u cBoicTBa coenuHeHuu | Hayuamcs: obparmarbecs ¢ | PeryisaTuBHble: OBnazeHue
padora Ne2 METaJUIOB nmabopaTopHbIM 00OpyzoBaHHeM | OCYIIECTBISIOT MOIIATOBBI KOHTPOJb 10 | HaBBIKAMH  JUIS
W HarpeBaTeIbHBIMH NPUOOpPaMHU | Pe3yNbTaTy MIPAaKTUIECKOI
Ilonyaernne 1 B COOTBETCTBHHM C MpPaBWIAMHU JIESITETTBHOCTH

CBOMCTBA COSTMHEHUH
METAJIOB

TEXHUKHA 0e30I1acHOCTH,
OIIMCBIBATH XUMHUYECKUN
9KCIIEPUMEHT C MOMOIIBIO SI3bIKA

Ilo3HaBaTe/ibHBIE:
CtposIT pedeBoe BBICKa3bIBAHUE B yCTHOM
W MIUCbMEHHOM popme




XMMHH, JeNaThb BBIBOABI IO
pe3yabpTaTaM dKCIEepPUMEHTA.
THonyuam 603MOJICHOCb
HAYHUMbCs: OCO3HaBaTh
HEOOXOAUMOCTD coOIroIeHus
npaBui b u OT mns coxpaneHus
3/I0POBBSI OKPY’KAFOIIHX.

KommykaTuBHbIE:

VY4UTBIBAIOT Pa3HbIE MHEHUSI U CTPEMSATCS
K KOOpIMHAIMW Da3IWYHBIX IO3ULUH B
COTPYTHUIECTBE

20. IpakTnyeckas Pewenne skcriepuMeHTaIBHBIX Hayuwamca: oOpamarbcs ¢ | PerynatuBHble: OBnaneHne
padora Ne3 3amad Ha pacro3HaBaHHE 1 | mabopatopHeIM oOopymoBaHueM | OCYIIECTBIITIOT MMOIIATrOBBI KOHTPOJH MO | HABBIKAMH  JUIS
P MTONyYCHHUE COSANHEHUI METaJIIOB W HarpeBaTeIbHBIMH MPHUOOPAMU | PE3yNbTaTy MIPaKTUIECKO
CIICHHIC B COOTBETCTBHM C IpaBUIaAMHU JIESITeTTBHOCTH
SKCIICPUMECHTAIIbHBIX TEeXHUKH 6e3omacHocty, | [To3HaBaTeaAbHbIE:
3a41a4 Ha OIIUCHIBATH xuMudeckuii | [IpoBOAsST cpaBHEHHE W KJIACCH(DHKAIUIO
pacro3HaBaHHe "u 9KCIEPUMEHT C MOMOIIBIO A3bIKA | IO 33JaHHBIM KPUTEPUIM
IOJTyUCHHE XMMHH, JelaTh BbIBOABI 10 | KoMMyKkaTHBHBIE:
COeTMHEHH ?jﬁ:;;TaM 3KCHZI:)I;1\‘442§22-0 - Z[O“FOBapI/IBaIOTCSI O COBMECTHBIX
METALII0B HAYUUMbCSL: 0CO3HABaTh JICHCTBIAX B Pa3ITIHBIX
CUTyalusax
HEOOXOAUMOCTD coOIIroIeHus
npaBwiiTh u OT st coxpanenus
CBOETO 3II0POBBS u
OKPY>KaIOIIHX.
27. | O0o0IEenne 3HaHUM Hayuamca: o0606maTs 3HaHUA U | PeryJsiTuBHbIE: Bripaxator
o Teme «MeTaIbiy MPEACTaBIATh UX cXeM, Tabmnui, | BHOocAT HeoOXoquMble KOPPEKTHBBI B | aJIEKBaTHOE
MIpe3eHTaIuH JieficTBUe TOCie €ero 3aBeplICHHS Ha | IMOHMMaHHUe
OCHOBE €r0 M y4eTa XapakTepa CIeNaHHBIX | MPHYMH yclexa
omuboK u Heycnexa
ITo3naBaTenbHbIE: yaeOHOI
CrposT pedeBoe BHICKa3bIBaHUE B YCTHOH | NESTENBHOCTH
U IIUCEMEHHOH hopme
KommykaTuBHbIE: KOHTPOJIHUPYIOT
JICHCTBUS TapTHEPa
28. KonTpoabHasi Kontpons NIPEIMETHBIX u | Hayuamcs: NIPUMEHATh | PeryasituBHble: IposBnstor
paGora N2 METaNpeIMETHBIX YYEOHBIX NEHCTBUH | MOIyYCHHBIS 3HaHUs 1 | OCyIIeCTBIAIOT UTOTOBBIM M TIOMIArOBBIA | OTBETCTBEHHO-
110 Teme «MeTamIn o Teme «MeTayuibl) c(hOpMHUpPOBAHHBIE YMEHHS IS | KOHTPOJIb IO PE3yNIbTaTy CTh 3a
pemeHus yueOHbIX 3214 Ilo3naBaTenbHbIE: pe3yIBTATHI

CtposIT pedeBoe BBICKa3bIBAHUE B YCTHOM
Y TUCbMEHHOU (hopme
KomMyKkaTuBHbIE:
JIEUCTBUS TapTHEPA

KOHTPOJHPYIOT




Tema 3. Hemerasnbi(284.)

29. | OOwas
XapaKTePUCTHKA
HEMETAJJIOB

OO0mas xapakTepuCcTHKa HEMETaJIOB:
MOJI0KEHHUE B Ilepnoauueckoit
CHCTEME XUMHUYECKUX DJIEMEHTOB

. W. MenngeneeBa, OCOOCHHOCTH
CTPOCHUS aTOMOB,

Hayuamca: naBath omnpeneneHus
MOHATHAM

«@QIEKTPOOTPHLATEIBHOCTEY  «
AUIOTPONMA»  XapaKTEPHU30BATh
HEMeTaJlJIbl 110 UX MOJO0XEHUIO B

PerynsatuBHbie:

[InanupyroT cBOU AEHCTBUS B CBS3H C
[IOCTABJIEHHOW 3aJjauell ¥ yCIIOBUSAMU
€¢ PELICHUS

Ilo3naBaTenbHbIC:

®opMupoBaHue

TOTOBHOCTH u
CIOCOOHOCTH K
00y4eHnIo u
CaMOpa3BUTHIO u

anekTpoorpunarensHocts (30) kak | I[ICXO A.U.Menneneepa, | CraBit u (GOpPMYJIUPYIOT LEJIW U | caMOOOpa30BaHUIO HA
Mepa «HeMeTaNIMIHoCTu», psan 0. | ONUCHIBATH CTpOCHHUE | MPOOJIEMBI ypOKa OCHOBE MOTHBALIUU K
Kpucrannuaeckoe CTpocHHUE | (hU3UYCCKUE cBoiictBa | KoMMyKkaTuBHbBIE: 00yYCHHIO u
HEMETAJIJIOB — MPOCTHIX HEMETAIIJIOB, OOBSACHATH | AJEKBAaTHO HCIONB3YIOT pEeYeBbIC | MO3HAHUIO
BeliecTB. Ayutorpomnus. Pusudeckue 3aBHCUMOCTh CBOMCTB | cpeacTBa JUIs 3 PeKTUBHOTO
CBOMCTBa HEMETaJJIOB. | HEMETANIOB OT MX IMOJIOXKCHHS | PEUICHHS KOMMYHHKATUBHBIX 3a/1ad
OTHOCUTENBHOCTH MOHATHHN «MeTamuny | [ICXD
U «HEMETaJUI» J.N.MeHnneneeBa;cocTaBiiaTh
Ha3BaHHSA COoeTMHEHUH
HEMETAIOB 10 (GopMylie ¢
dhopMyn MO Ha3BaHHIO, HAYYATCS
JlaBaTh OTIpeJIeNICHUS
«AIJIOTPOMUS»,  «aJUIOTPOITHBIE
MO (DUKALIANY.
Honyuam 603MOIHCHOCb
HAYYUMbCsi: MPOTHO3UPOBATH
CBOMCTBa HEM3y4YCHHBIX
3JICMEHTOB M MX COCIUHEHHWH Ha
OCHOBE 3HaHUH 0
MIEPUOTNICCKOM 3aKOHE
30. | O0mue XUMUUYECKUE OO61iue XHUMUYECKHUE cBoiictBa | Hayuamcs: XapakTepusoBaTh | PeryjsiTuBHble: PazBuBator
CBOMCTRA HEMETAJJIOB cTpoeHHe HeMmertamioB, obOmue | [loctaHoBka yd4eOHOH 3agadd  Ha | OCO3HAHHOE
XUMUYECKHE CBOMCTBa | OCHOBE COOTHECEHHS TOTO, 4YTO | OTHOIICHHE K CBOUM
HCEMCTAJJIOB.
HEMETAJIJIOB, OMUCHIBATH OOIIHME | M3BECTHO WM YCBOEHO , W TOTO, YTO | COOCTBEHHBIM
Hewmerarbr B XUMHUECKHE CBOWCTBa | ellle HEM3BECTHO IIOCTYIKaM

MPUPOJIE M CIOCOOBI
WX MOJTYYCHUS

HEMETAJJIOB C ITOMOIIBIO SA3bIKa
XUMUH, COCTaBISTh YpPaBHEHHUS
XUMHYECKUX peaKuui,
XapaKTePU3YIOLUX XUMUYECKHUE

CBOICTBa HEMETAJLJIOB HX
COEIMHEHUI

Honyyam B03MOICHOCTD
HAY4UmoCsi: MIPOTHO3UPOBATh
CBOIiCTBa HEU3Y4EeHHBIX

Ilo3naBaTejibHbBIE:
BI)I}IBI/I)KCHI/IC THUIIOTE3, nx
000CHOBaHUE, JOKA3aTEILCTBO

KommykaTusHbIe:

VY4aBCTBYIOT B KOJUIEKTHBHOM
0o0CYXIeHUH TpoOJIeM, NPOSBISIOT
AKTHBHOCTb BO B3aMMOJICHCTBHH IS
peuieHus  KOMMYHUKATUBHBIX U




JJIEMEHTOB M MX COECIHUHEHHH Ha
OCHOBE 3HaHUH 0
MEePUOINUYECKOM 3aKOHE

IIO3HABaTCJIbHBIX 3a1a4

31.

Bonopon

ITonoxenue BOJIOpOZA B
[lepnoanueckoit CHUCTEME
XAMHYECKHX DJIEMEHTOB

A. U. MenneneeBa. CtpoeHne aToma
H MONeKynbl.  Dm3mdueckue U
XAMHUYECKHE CBOWCTBA BOJOPOJA, €TO
MIONTyYICHUE W IPUMEHCHHE.

JIa0. onbITHI:

20. [Tomyuenune

U pacro3HaBaHue BOJIOPOAA

Hayuamca: XapaKTepU30BaTh
BOJIOPOJ TIO €ro TOJOKEHUIO B
[ICXD ..M. Meunpeneena,
XapaKTephu30BaTh CTpOCHHUE
aToMa BOAOpOja, OOBICHATH €ro
BO3MOJKHBIC CTCTICHU OKHCIICHHSA,
XapaKTepu30BaTh

¢usnueckue M XUMHYECKHE
CBOWCTBa BOJOPOJA, OOBICHATH
3aBUCHUMOCTb CBOWCTB BOJOpOJa
oT monoxeHuss ero B I[ICXD
JI.1.MeHneneena, OIHCHIBAThH
nmabopaTopHEIE "
MIPOMBIIIJICHHEIC CIoco0bI
MOJTY9YEHHUS BOJOPOA .

Honyuam B03MOXCHOCMb
HAYuUmusCs: OOBSICHATH
JIBOMCTBEHHOE MOJIOKCHHE
BOZOpOJA B [ICX5
JA.1.Menneneesa, IPaMOTHO
obpamatecss C BelleCTBAaMH B
MIOBCEIHEBHOM KU3HU

PeryasiTuBHbIC:

Pasmigaror cmoco® u  pesynbTat
IEUCTBHUS

Ilo3naBartenbHbIE:

Brnaneror o0muM npreMoM perieHus
3amad

KommykatuBHbIe:
JloroBapuBatorcs O  COBMECTHOMU
JACATCIbHOCTH 104 PYKOBOACTBOM
YUUTEIIS

DopMUpPYIOT
KOMMYHHUKaTHBHBII
KOMIIOHEHT B
oOrmIeHn u
COTPYAHHUYECTBE  CO
CBEPCTHHKAMU B
mporiecce
00pa3oBaTenbHON
JeITEIbHOCTH

32.

Bona

Crtpoenue Monekynsl. BomgopomHas
XUMHUYECKasd  CBS3b. dusznyeckue
CBOMCTBA BOALI. AHOMAJIMH CBOWCTB

BOJIBL. TunpodunsHbIe u
ruapodoOHbIE BEIIIECTBA.
XHAMHUYECKUE CBOMCTBaA BOJIBI.

KpyroBopor Bombl B  IpHUpOJE.
Bonoounctka. Abspanus BOJIBL.
BerToBele  GmIIBTpEL.  MuHEpaJIbHEIE
BOJIbI. JucTunnupoBaHHas Boja, ee
MIOJTy9ICHNE U IPUMEHEHNE.

JIa6. onbITHI:

21. HccnemoBaHue TOBEPXHOCTHOTO
HATSDKEHHS BOJIBI.

22.  PacTtBOpeHHe  ImepMaHraHaTa

Hayuamca XapaKTepu30BaTh
CTPOCHHE MOJIEKYIbl BOJOPOJA,
¢u3nyeckue U XUMHUYECKHE
CBOHCTBA  BOJBI, OOBACHATH
aHOMaJMHd  BOJBI,  CIIOCOOBI
OUYNCTKH BOJbI, NPUMEHSTH B
ObITy QWIBTPBI AL OYMCTKH
BOJIbI, TIPAaBHJIBHO MCIIOJIb30BATH
MHHEPAIbHYIO BOAY, BBIOJIHSATH

pacueTsl o YpaBHEHHSM
XUMHYECKUX peaxkuu,
MPOTEKAOIIUX C YIaCTUEM BOJIBI.
THonyuam B03MONCHOCHb
HAYy4umocsi: 00BEKTUBHO

OLICHUBAThb I/IH(i)OpMaI_II/I}O (6]

PeryasTuBHbIE:

[InanupyroT cBOM JEHCTBUS B CBSI3U C
IIOCTABJICHHOM 3aJjauel U yCJIOBUSIMU
€€ peLeHus

Ilo3naBaTenbHbIe:

CraBitr u GOpPMYyIHPYIOT ULEIH |
npo0JIeMBbl ypoka

KommykaTusHbIe:

Kontponupytot neiictBust naptaepa

Hmeror  1nesoctHoe
MHPOBO33pEHHUE,
COOTBETCTBYIOILIIEE
COBPEMEHHOMY
YPOBHIO pa3BUTHUA
HayKu




Kalusi  WIM MEJHOTO Kynopoca B
BOJIE. 23. I'unpartanus
00€3BOKEHHOT0 CylIbdaTa

memu  (I). 24.  HsrotomicHue
THUIICOBOTO OTIIEYaTKa. 25.
O3HaKOMJIEHHE c KOJUIEKIIHEHN

OBITOBBIX (PHIIBTPOB.
26. O3HaKOMIIEHHE C
MHHEPaJIbHOM BOJIbI

COCTaBOM

BEIIECTBAX M XHUMHYECKHX
nporeccax, KPUTHUYECKH
OTHOCHTBCSI K TICEBJOHAYYHOMH
nHpOpMaLNH,

HeZIoOpOCOBECTHOI peKiaMe

33. | T'ajoreusnr: o0uas OO0mas XapakTepuCTHKa TaJoreHoB: | Hayuamca: XapakTepu3oBaTh | PeryjsiTuBHbIe: IIposBrsitoT
XapaKTepPUCTHKA CTPOEHHE aTOMOB; IIPOCTHIE BEIIECTBA | CTPOGHHE MOJIEKYN TajoreHoB, | [Imanupyror CBOM JeHCTBHS B CBA3H C | SKOJIOTHYECKOE
U OCHOBHBIC COEJMHEHUS TaJIOTeHOB, | OMHUCHIBAThH ¢dusnyeckne U | TOCTaBJICHHOM 3a7a4yeil M yCIOBUAMH | CO3HaHHE
ux cBoiictBa. Kparkue cBeqeHHA O | XUMHUECKHE CBONCTBA | €€ pelIcHUs
xjope, Opome, ¢Tope U HOZe. | TaJOTeHOB Ha ocHoBe | ITo3HaBaTe/ibHbBIE:
[IpuMeHeHHe TajJoreHoB U HaOMI0eHUH 3a ux | CraBat u QopMynmupyoT ueIH Hu
WX  COCAWMHEHWA B  HApOIHOM | MPEBpAaIIeHHUSIMH  BO  BpeMs | MpOOJIEeMBI ypoKa
XO3AUCTBE. JIEMOHCTPALIMOHHBIX onbIToB, | KoMmMmykaTuBHBIE:
JeMoHcTpanuu: OOBACHATH 3aBHCUMOCTh CBOWCTB | AJIEKBaTHO WCIIONB3YIOT —pEUCBBIC
OO0pa3Is! TaJJOTeHOB — TajJloreHOB UX OT MOJIOKEHUS B | CpeACTBa JUISt 3¢ hexTUBHOTO
npocthix BemecTB. Biaumopeiicteue | [ICXD J.N. Menzeneesa, | peleHUs] KOMMYHUKAaTUBHBIX 3a/1a4
TaJIOTEHOB C HAaTpUEM, AJTIOMUHHUEM. | COCTaBIISThH (bopMyIIBI
BrITecHenne ximopoM 6poMa i Hofa | COeAMHEHUH TaJOreHOB M IO
U3 paCTBOPOB X COJIEH dopMynaM  naBaThb  Ha3BaHUSA
COEJIMHEHUSIM raJIoTeHOB
THonyuam B03MOACHOCTb
HAYYUmocsi: 0CO3HaBaTh
HEO0OX0IMMOCTh cobuoieHust
MpaBUII 3KOJIOTMYECKON
0e30macHOCTH TpU OOpaIIeHUH ¢
rajoreHaMu
34. | CoenuueHus OCHOBHBIE COENMHEHMs TaJOreHoB: | Hayuamca: yCTaHaBIMBAThH CBA3b | PeryasiruBHbIE: Bocnuranue
FaJIOreHOB raJloOr€HOBOOPO/IbI, COJI | MEXAy CBOWCTBAMM COEAMHEHHH | YUUTBIBAIOT MIPABUIIO B | OTBETCTBEHHOIO
raJIor€HOBOJIOPOAHBIX KHCIIOT. U UX TpHUMEHEHWEM, U3y4arh | IUIAHMPOBAHMU M KOHTPOJIE CHOCO0a | OTHOIICHMS
JdemoncTpanum: CBOWCTBA COEIMHEHUH TaJIOTE€HOB | pElIeHUs pUpoje
O0pas3Isl IPUPOIHBIX B xoJe BbiNoJHEHUS | [lo3HaBaTebHBbIE:

COEJIMHEHUH XJIopa.
JIa0. omnbITHI:

27. KauectBeHHas
TaJIOTCHUA-UOHbI

peakiusi  Ha

1a6OPaTOPHBIX OMBITOB ,

Tonyuam 603MONCHOCMb
HAYYUmocs: HCIIOb30BaTh
nproOpeTeHHble  KOMIIETCHIINU

IpyU  BbINTOJIHCHUUN MPOCKTHBIX

Hcnonb3yloT TMOUCK  HEOOXOTUMOM
nHbOpMaUU JUIA BBIIIOJIHEHUS
y4eOHBIX 3aJJaHUH C HCIIOJIb30BAHHEM
y4e0HOH TUTpaTypsl
KommykaTuBHbIE:




paboT MO WM3YYCHUIO CBOWCTB U

YYuTHIBAIOT pa3HbI€  MHCHHUA U

croco0oB MOJTyYeHUS U | cTpemsTcs K KOOpIUHAIIUU
pacno3HaBaHUs COEIMHEHUN | pa3NuYHBIX MO3UIUI B
raJoreHoB COTPYIHUYECTBE
35. IpakTnyeckas Pewmenne skcnepuMeHTanbHbIX 3anad | Hayuamces: oOpamarbcs ¢ | PerynatuBHble: Ogmagenne
pa6ora Ned 1o teMe «lloarpymnmna ragsoreHoB» nmabopaTopHEIM 00OpyzmoBaHHeM | OCYIIECTBIISIOT MOIIArOBBIA | HABBIKAMU JUTSL
P W HarpeBaTeIbHBIMH IPUOOpaMHU | KOHTPOJ IO PE3YIIBTATy NPaKTU4ECKOU
CIICHHUC B COOTBETCTBUM C IIpaBWJIaMU JIESTENBHOCTH
SKCIICPUMEHTAIIbHBIX TEXHHUKH 6ezomacHocTH, | [To3HABaTeaAbHbIE:
3a1a4 110 TEMC OIMCHIBATh xumuueckuil | IlpoBoasr CpaBHCHHEC u
«Hoﬂrpynna OKCIICPUMEHT C MMOMOIIBIO A3bIKa KJIaCCI/I(bI/IKaHI/IIO 1o 3aJaHHbIM
FAJIOr€HOBY XUMHUH, JeNaTh BBIBOJABI IO | KPUTEPHIM
pe3ybpTaTaM 3KCIIEPUMEHTA. KommykaTtuBHbI€:
Ilonyuam so3modcHocms | Haxomar obuiee peuienue ydeOHOU
HAYYUmoCsi: 0CO3HaBaTh | 3a7au
HEOOXOAUMOCTD coOIroIeHus
npaBwiiTh u OT st coxpanenus
CBOETO 310pOBbS u
OKPYXaroUIX
36. Kucnopon Crpoenue artoma u amwiorponust | Hayuamcs:, PerynsituBHble: CrpemiieHue K
KHCJIOpO/1a; CBOWMCTBA W MPUMEHEHHE | XapaKTepu30BaTh cTpoenue | Pazmmuaror cmoco® W pe3ynbTaT | 370pOBOMY  00pasy
€ro  aJUIOTPOIHBIX  MOAU(DUKAIUHA. | MOJICKYIIBI KHUCIIOpOoa, | AEUCTBUSA SKU3HU
JIa6. onbITHI: COCTaBJIATh xumudeckre | Io3HaBaTejbHbBIE:
28. Ilomyuenue ypaBHEHHs, XapakTepusymoouue | BiasetoT o0muM npueMoM peuieHus
1 pacro3HaBaHKE KHUCIOPoaa XMMUYECKHe CBOWCTBA | 3a/1a4
KHCII0pOJa, 00BsACHATH | KoMMyKaTHBHBIE:
MIPUMEHEHNE annoTponHeix | JloroBapuBaroTcs O  COBMECTHOH
Mou(dUKAIMH KHCIOpOo/a, JIESITETBHOCTH  TI0JT PYKOBOJCTBOM
ONKCHIBATh  JITAOOPATOPHBIE U | YUHTENS
MIPOMBIIIIJICHHbIE Croco0bl
MOJIyYEHUsI KUCIOPO/Ia .
Honyuam B03MOIHCHOCTb
HAYYUmoCsi: rPaMOTHO
obpamiateCsi C BeIIECTBAMH B
MMOBCE/THEBHOM KHU3HU
37. Cepa, ee (I)I/BI/IHGKI/IG " CrtpoeHue aToMa U aluIoTponus cepol; | Hayuamcs:, PeryasituBHbIe: DopMHUPYIOT OCHOBBI
XHUMHUIECKIE CBOCTBa " MpUMEHEHHEe | XapaKTephU30BaTh cTpoenne | Paznnuaror cmoco® ©  pe3ydbTaT | AKOJOTHYECKOTO
. POMOMYECKON CEepHI. MOJICKYJIBI cepbl OOBSICHATH | JACHCTBHA MBIIIICHAS
CBOMCTBA JemMoHcTpanuu: 3aBHCHMOCTB CBOMCTB cepbl OT ee | Ilo3HaBaTebHbIE:

BzaunmonelictBue cepbl

nmonoxkeuns B IICXD .M.

Brnazeror o0muM nprueMoM pereHus




¢ MeTaulamH,
KHCJIOPOZIOM.
Jlab. ombITHI:
29. T'openne cepbl Ha BO3AYXE H B
KHCJIOpOJIE

BOAOPOJAOM 144

Menneneesa, COCTaBIIATh
XUMHYECKHE ypaBHEHHS,
XapaKTepu3yIoIue XUMHYECKHE
CBOWCTBA  Cephl, OOBIACHATH
IpHMECHCHUE AJUTOTPOITHBIX
MOIU(HUKAIINA CepPBI

Ionyuam B03MOMHCHOCTID
HAYYUMbCS: IPaMOTHO

oOpamarbcss ¢ BemIeCTBAMH B
MOBCETHEBHOM KU3HHU

3amaqy
KommykaTtuBHbI€:
JloroBapuBaroTcsi O  COBMECTHOM
NESTeTPHOCTH, TPUXOAS K oOmeMy
PEIIeHHTO

38. | Coenunenus cepbl Oxkcunbt  ceppt (IV) u  (VI); wux | Hayuamcs:, PeryasituBHbIC: DopMHUPYIOT UHTEPEC
MOJIy4YeHHUE, OIHCHIBATh CBOWCTBA | YUHUTHIBAIOT IIPABUIIO B | K KOHKPETHOMY
CBOICTBA U IPUMEHEHHE COCJMHEHUI cepbl, COCTaBIAThH | INITAHUPOBAHHMU M KOHTPOJE Cllocoba | XMMUYECKOMY
YpaBHEHHUS peaxIyii, | peueHus 3JIEMEHTY, MTOUCK
COOTBETCTBYIOIINX  «uenouke» | [lo3HaBaTeJbHbBIE: JIOTIOJTHUTEIbHOU
TIpeBpaleHuN Hcnonp3ytoT TOMCK HE0OXOoAuMo# | mH(MOpPMAIMK O HEM.
Honyuam 803MOJCHOCMb | MHPOPMALIMU AL BBHITIOJHCHUS
HAy4yumocs: MIPOTHO3MPOBATE | YICOHBIX 3aJaHUI C MCIIOIF30BaHHEM
XUMHYECKHE CBOWCTBA BEHIECTB | yUEOHOW JIUTPATYPHI
Ha OCHOBe wuX cBoiictB u | KommykaTuBHBIE:
CTpOCHUS KonTtpomupyrot geficTBrie mapTHepa
39. CepHa}I KUCJIOTa Kak CepHast KUCJIOTa KaK AJIEKTPONUT U ee | Hayuamcs:, PeryasituBHbIe:
JEKTPOJIHT U €€ COIIH COMM, MX NPUMEHEHHE B HAPOJHOM | OMMCHIBATH CBOWCTBA  CEPHOM PaEJ'H/I‘IaIOT crocod W pe3ynbTaT
XO3AUCTBE. KHCJIOTBI, B XOJ€ IIPOBEACHUS | JCHCTBHSA
JeMoHcTpanuu: 71a00PaTOPHBIX OIIBITOB , | Ilo3HaBaTeabHBIE:
O0pas3IBl NPUPOTHBIX MIPOBOTUTH Ka4eCTBEHHYI0 | BrameroT o0muM nprueMoM perieHus
COCTUHEHU CEpHI. OO0pa31pl | peaknuio Ha Cynb(at - HOH 3amad
BaXHEUTIIHX JUTS HapogHoro | [lornyuam so3mooicHocmsy | KoMmMykaTuBHBIE:
X03SHUCTBA CyIb(aTOB. HAYYUMbCA: xapaktepu3zoBarh | JloroBapuBalOTCsI O  COBMECTHOM
JIa6. onbITHI: oco0bIe CBOMCTBA | IEATENTHFHOCTM, MPHUXOIAT K 00IeMy
30. CgoiicTBa pa30aBiIeHHON CEpPHOH | KOHIICHTPHPOBAHHOU CEpHOH | pemeHnto
KHUCJIOTHI KHCJIOTHI
40. | CepHast KHCJIOTa Kak CepHast KHCIIOTa KaK OKHCIUTENb. | Hayuamcsa ICOCTaBIATh | PeryjsiTUBHbBIE: HcnsITRIBaIOT
OKUCITUTED. IIpou3BOACTBO CEPHOM KUCIOTHI U €€ YPaBHEHHS OBP c¢ yuacruem | Ilnmanupyror cBoum  JAeHCTBHSA B | HYBCTBO rOp/IOCTH 33
onvaeHue u IIpUMEHEHHE CEPHOH  KHCJOTBI, ~OMHCHIBATL | COOTBETCTBUM ~ C  IOCTAaBIEHHOH | POCCHHACKYIO HayKy
y . obiacTh  NIPUMEHEHMs CEpHOH | 3ajadeill M yCIOBHSIMH €€ peai3aliun
NPUMCHCHHAC  CECPHOU KHCIIOTBI To3HaBaTeabLHbBIE:

KHCJIOTHI

Honyuam B60O3MOINCHOCMb

Brnazieror o0muM nprueMoM perieHus




HAYYUMbCA: IIPUBOJUTH
IpUMEpbl YPaBHEHUH pEaKLuii,

3aaa4
KOMMyKaTI/IBH])Ie:

JeKaIUX B ocHoBe | KoHTonupyroT neicTBus napTHEpa
MIPOM3BOJICTBA CEPHOM KHCIOTHI
41. | MpakTHYecKast Pewmenne skcnepuMeHTanbHbIX 3anad | Hayuamces: oOpamarbcs ¢ | PeryasaTuBHbIE: YMeWT  ynpaBiATh
paGora NeS o teme «[loarpymia kucropoma nmabopaTopHEIM 00OpyzmoBaHueM | OCYIIECTBIISIOT TIOIIArOBBIN | CBOEH
P W HarpeBaTeIbHBIMH IPUOOpaMHU | KOHTPOJ IO PE3YIIBTATy MTO3HABATEIBHOM
CIICHHUC B COOTBETCTBHHM C MPaBWIAMHU JeSITeTHHOCTHIO
SKCIICPUMEHTAIIbHBIX TEXHHUKH 6ezomacHocTH, | [To3HABaTeAbHbIE:
3aga4 110 TEME OTIACHIBATh xumudecknii | CTposT pedeBoe BBICKAa3bIBAaHUE B
«I1o Arpynma SKCIIEPUMEHT C MOMOIIIBIO S3bIKA | YCTHON M MUCBMEHHOU (hopme
KHCIOPOIa» XUMHH, JeJaTh BBIBOABI IO
pe3ynbTaTaM dKCIEPUMEHTA. KommykaTtuBHbI€:
THonyuam 603MOJCHOCMb | YUUTBHIBAIOT pa3Hble MHEHUS U
HAYYUmocs: OCO3HABaTh | CTPEMSTCS K KOOpIUHAIINH
HEOOXOTUMOCTh COOFONICHHS | Pa3IMIHBIX (0k3711317 B
npaBwiTh u OT ns coxpaHeHus: | COTpyAHUYECTBE
CBOETO 3II0POBBA u
OKPYKAIOMINX
42. | A30T 4 ero cBOMCTBA CrtpoeHue aToMa U MOJIEKYJIbI a30Ta; Hayuamcs:, PeryasTuBHbIe: DopMUPYIOT UHTEpEC
CBOWMCTBA a30Ta KaK MPOCTOTO | XapaKTepHU30BaTh cTpoenne | [ImaHUPYIOT CBOM ACHUCTBUS B CBS3H C | K KOHKPETHOMY
BeIecTBa aToMa © MOJICKYIIBI a30Ta, | TIOCTAaBIICHHOM 3a7adeil U YCIOBHAMHU | XHMUYECKOMY
O0OBSCHATH 3aBUCIMOCTh CBOWCTB | €€ PeIeHUs 3JIEMEHTY
azota OoT ero mnoyiokeHus B | Ilo3HaBaTebHbBIE:
[cxs AN Menzeneesa, | CtaBat u  QopMynupylT LeIH H
COCTaBIISITh XUMHUYeCKre | mpoOiaeMbl ypoka
ypaBHeHHs, Xapaktepusytonme | KomMykaTuBHbIe:
XUMHUUYECKHE CBOHCTBa a30Ta | AJIEKBATHO HCHOJB3YIOT pPEUYEBBIC
Honyuam B03MOJCHOCHb | CPENCTBa JUTS 3¢ hexTuBHOTO
HAYYUmoCsi: rPaMOTHO | pellIeHUs] KOMMYHHUKATUBHBIX 33/1a4
oOpamarbcss ¢ BeHIeCTBAMHU B
MOBCETHEBHOM JKU3HU
43. | AMMHTaK u ero AmMuak, CTpPOEHHE, cBoiicTBa, | Hayuamca: onuceiBaTh CBOWCTBa | PeryasiruBHbIe:
COCIMHEHNS. Conu noiyuyeHue U npumeHenwe. Conu | ammuaka B Xoge npoBedeHus | [lnaHupyroT cBou AelCTBUS B CBSI3U C
aMMOHHS, nux CBOMCTBa U | 1abopaTopHBIX OTIBITOB, | TIOCTaBJICHHOH 3aJaueil U yCIOBUSIMH
aMMOHHA TIPUMEHEHNE. MIPOBOUTH KaueCTBEHHYIO | €€ pelIcHHs
Jlad. onbITHI: pPEeaKIrio Ha NOH -aMMOHHUS IMo3HaBaTeabHbBIE:
31. N3ydeHue CBOWCTB aMMHaKa. THonyuam 603mooicnocms | CTaBAT W QOPMYIHPYIOT eI |
32. Pacnio3HaBaHMe coJie aMMOHUS HAYYUmucsi: MIPUBOJUTH | MPOOJIEMBI YpoKa

MpUMEPBl  ypPaBHEHUM peaKkiluii,

KOMMyKaTHBHLIeZ




NeKaIuUX B ocHoBe | KoHTponmupyloT aeiicTBus napTHepa
MPOMBIIIJIEHHBIX Croco0oB
MOJIYYEHHUs] aMMUaKa
44. | Oxcunasl a30Ta Oxcust azota(ll) u (1V) Hayuamcs:, PerynsitTuBHbIE:
OIMCHIBATh CBOICTBa | YUHTBIBAIOT MIpaBUIIO B
COCQMHEHUH a30Ta, COCTAaBIATH | INTAHUPOBAHWH M KOHTPOJE cIocoba
YpaBHEHHUS peakumi, | peleHus
COOTBETCTBYIOIIUX  «uenouke» | [No3HaBaTebHbIE:
MIpEeBpaLICHU Hcnonp3yloT TOUCK HEOOXOIMMOM
Honyuam 603MOJCHOCMb | MHPOPMALIMU AL BBITIOJHCHUS
HAYYUmoca: MIPOTHO3UPOBATh | YIEOHBIX 3aJaHUN C HCIIOJIE30BAaHUEM
XMMHYECKHe CBOHCTBAa BEIIECTB | y4eOHOU JIUTPaTypHI
Ha OCHOBe wuX cBoicTB U | KoMmmykaTuBHBIE:
CTPOCHUS KonTtponupyrot nelicTBre napTHepa
45. | A3oTHasI KUCJIOTa Kak A3BOTHast KUCJIOTa KaK dJIEKTPONIUT, ee | Hayuamcs:, PeryasituBHbIC:
3IIEKTPOJINT, ed CBOMCTBA U MPUMEHEHHUE. ONHCBHIBATh CBOICTBA a30THOM Paénmqa}oT cnocod u  pe3ynbTar
JdeMoncTpauum: KHCIIOTBI, B XOJE IPOBENEHUS | ACHCTBUS
[IpUMCHCHNC O0pa31pl BakHEHIITHX 1m1a00paTOPHBIX OIBITOB Ilo3naBartenbHbIe:
pasil paTop
JUIsL HAPOJHOTO XO3sIMCTBA HUTPATOB. | [loayuam 603MO2CHOCHb | BrameroT o0ImuM MprueMoM pereHHs
Jla0. onbITHI: HAYy4umocs: COCTaBIIAITh | 3aja4
33. CgoiicTBa «uenoukm» mpespamieHuil  1no | KommykaTuBHBIE:
pa30aBICHHON a30THOM KUCIOTHI a3oTy JoroBapuBatoTcsi O  COBMECTHOM
JIeATENBHOCTM, TPUXOJAT K 00meMy
PEIIEHHIO
46 A3OTHa$I KHCJIOTA KaK A30THas KHCJIOTa KaK OKHCIIMTEIIb. Hayttamwz /COCTaBJIATDH Pel“y.]'IS[TPIB]-[])Ie:
OKHCITUTE]Tb, ed Hutparsl u HuTpuThl, npoOiieMa ux | ypaBHenuss OBP ¢ yuactuem | [lnmanumpyror cBom  jeifctBus B
coJep)KaHMsi B C/X  TOPOAYKUHUH. | @30THOM KHCIOTBI, HPUMEHSTH | COOTBETCTBMM  C  IOCTAaBJICHHOMN
omyHeHne A3BOTHBIE yI0OpeHus COJIM  a30THOM  KHCJIOTBl B | 3a/lauyeil U yCIIOBUSIMU €€ peasiu3aluu
JemMoHcTpanuu: MPaKTU4YeCKoil  JesTenbHOCTH, | Ilo3HAaBaTeJbLHbBIE:
B3aumoneiictBue MIPOBOJUTD Ka4eCTBEHHYI | BrameroT o0muM npueMoM perreHus
KOHLEHTPUPOBAHHON A30THOW | peaklLHMIO Ha HUTPAT - UOH 3a1a4y
KHCJIOTBI C MEJIBIO. Honyuam 6o3modcHocmy | KoMmMyKkaTHBHBIE:
JIa6. onbIThI: HAY4umocsi: xapakTepu3oBath | KoHTOmMpyroT nelicTBUs napTHEpa
34, BzaumozetictBue | ocoObie CBOMCTBA
KOHIIEHTPUPOBAHHOM A30THOM | KOHIEHTPUPOBAHHOU a30THOM
KHCJIOTHI C MEZBI0 KHCITOTHI
47. (DOC(I)Op. Crpoenne aroma wu amiorponus | Hayuamcs: PeryasituBHbIe: DopMHUPYIOT UHTEpEC
CoeuHeHus ¢dochopa, cBoiicTBa  Oemoro W | XapaKTepHU30BAThH ctpoenne | [ImaHmMpyroT cCBOM AEHCTBHS B CBA3H C | K KOHKPETHOMY
kpacHoro ¢ocdopa, ux npumeHeHue. | atoma  ¢ocdopa, OOBACHATH | MOCTABICHHON 3aJadeil U YCIOBHSIMH | XHMHUECKOMY




docdopa. Ilousatue o OCHOBHBIE ~ COGIMHEHHS:  OKCHJ | 3aBHCUMOCTb CBOICTB (ocdopa | ee pemienus JJIEMEHTY, TIOUCK
dochopHbIX ¢docdopa (V) u oprodocdopras kuc- | ot ero monoxenus B [ICXD JI.U. | [lo3naBaTeabHbIE: JIOTIOJTHUTETBHOM
Py J0Ta, ¢docdarsr. ®docdopusie | Menneneesa, coctaBnaTh | CraBaT W QopMynmupyoT menu u | MHGOpManuH O HEM.
yRoop yIoOpeHusI. XUMHYECKHE YpaBHCHHS, | IPOOIEMBI ypOKa
JdeMoncTpauum: Xapakrepusyromue xumudeckue | KommykaTuBHbie:
O0pas3Isl IPUPOIHBIX CBOICTBa a30Ta AJICKBaTHO HCIIONB3YIOT — PEUYCBBIC
coemuHeHuit  ¢ochopa. OOpasumel | B pe3ynbTaTe MIPOBEICHUS | CpeicTBa JUTS 3¢ exTUBHOTO
BaXHEHUTIINX TUTS HapoaHOTO | TabopaTOPHBIX OTIBITOB, | peIIeHUs KOMMYHHUKATHBHBIX 3a7ad
xo3q1cTBa pocdaros. TIPOBOTUTH KauyeCTBEHHYIO
JIa6. onbIThI: peakuuto Ha ocdar - HOH
35. T'openue dhocdopa Ha Bo3ayxe u B | [lonyuam B803MOJHNCHOCHb
KHCJIOPOJE. HAyuUmvCsi: OITUCHIBATh
36. PacniosnaBanue ¢ocharos ¢dusnyeckue U XUMHUYECKHE
MPOLIECCHI, SIBIISIOIINECS YacThIO
KPYTOBOPOTa BEIIECTB B IPUPOJIE
48. | Yruepon Crpoerne aroma wu amiorponus | Hayuamcs: XapakTepu3oBaTh | PeryJsisiTuBHbIE: Dopmupyror
yriaepona, CBOICTBa ero | ctpoeHume  aroma  yriepona, | Pasmmgator cmoco® W pe3ynbTaT | MHTEpecc K
MoIuHUKAIMNA U X TPIMCHCHHE. OOBSCHATH 3aBHCUMOCTH CBOWCTB | JCHCTBHS KOHKPETHOMY
JdeMoHcTpanuu: yrieposna OT ero nojoxeHus B | Ilo3HaBaTeiabHbIE: XUMHUYECKOMY
[ornowmenue yraem pactBopeHHbix | [ICXD AN Menneneesa, | BrageroT o0muM MpueMoM pelIeHus | 3JIEMEHTY, TOUCK
BEIIECTB WM Ta30B. BoccTaHOBIEHUE | COCTABIATH XAMHAYECKHEe | 3a7a4 JIOTIOTHUTETBHOM
MEJIU U3 €€ OKCHIA YIJIeM. ypaBHeHMs, xapaktepusymooupe | KommykaTuBHbie: uHpOopMaLUK O HEM.
Jlad. onbITHI: XUMUYECKHE CBOMCTBA yriepona | JloroBapuBalOTCsi O  COBMECTHOM
37. T'openue yrist B KUCIOpOie Honyuam B03MOJICHOCMb | NIESATENILHOCTH TI0Jl PYKOBOJCTBOM
HAYYumocs: OIUCHIBATh | yYHUTEIs
¢u3nyeckne W XUMHYECKHe
MPOLIECCHI, SIBIISIOIIMECS YacThIO
KpPYTOBOPOTa BEIIECTB B IPUPOJIE
49. | Okcupsl yriaepoaa Oxcunst yraepona (1) u (IV), ux Hayuamcs:, PeryasTuBHble: DopMUPYIOT yMEHUE
CBOICTBA ¥ IPUMEHEHUE OINUCHIBATH CBOMCTBA OKCHUAOB | YUHTHIBAIOT TIPaBUIIO B | MCIIOJB30BaTh 3HAHUS
yrieposa, COCTaBIATH | IUTAHUPOBAHUM M KOHTpOJIE crocoba | B OBITY
ypaBHEHHS peakuuii, | pemeHus
COOTBETCTBYIOIINX  «mernoyke» | [lo3HaBaTenbHbIe:
MpeBpanieHui MpOBOANTE | VICTIONB3yIOT TOUCK HEO0OXOIUMOM
Ka4Y€CTBECHHYIO pCaKIunro 10 I/IHq)OpMaHI/II/I JIIsL BBIITOJTHEHU A
pacro3HaBaHUIO  YIJIEKHUCIIOTO | Y4eOHBIX 3aJ[aHUi C UCIOJIb30BAaHUEM
rasa y4e0HOH TUTpaTypsl
Tlonyuam 6ozmodcHocms | KoMMyKkaTHBHBIE:
Hay4yumoca: nporHo3upoBaTh | KoHTposimpyroT AeiicTBue napTHepa

XHMUYECKUE CBOMCTBa BCIICCTB




Ha OCHOBE MX CBOWCTB WU

CTPOEHUs
50. | YrogpHas KuCJIOTa U VYronbHas kucnota. Coiau yroiabHOH Hayuamcs: PeryasituBHbIC: DopMHUPYIOT yMEHUSA
e8 COJM. KHCJIOTBI: KaJbIUT, COJA, MOTAIll, UX JlaBaTh ONpEAEIeHHUs MOHATHSIM | Pasnuuaror cnoco® W pe3ynbTaT | MCIOJIB30BATH 3HAHUS
3HaYeHHe M TPUPOJE M JKU3HHU | OKECTKOCTb BOJBI» ,ONUCHIBATH | NEHCTBHUSA B OBITY
KecTkocTh BOJbI H . .
. YeNoBeKa. CBOWCTBA YronbHOM KHcHOThL, | [lo3HaBaTeJbHBIE:
CII0CO0B!I ce JKecTkocTh BOABI M CIOCOOBI €€ | COCTABNATH ypaBHEHHs peakiuii, | BiameioT o6IIMM IpHEMOM pelleHus
YCTpaHCHUS yCTpaHEHHSI. COOTBETCTBYIOIIUX  «UEMOYKE» | 3a7a4
JeMoHcTpanuu: OpeBpallleHuid ,  cocTaBiATh | KoMMmykaTHBHBIE:
OOpa3ipl  PUPOTHBIX COCAMHEHHWH | Ha3BaHWUS  COJEH  yrombHOW | JIOrOBapWBalOTCSI O  COBMECTHOM
yrnepona. OOpasipsl BaKHEHIIUX AT | KUCIOTHI, JIESITEIbHOCTM, MPHUXOMASAT K 00LieMy
HApOJHOTO XO03s5CTBa KapOOHATOB. MIPOBOIUTH Ka4yeCTBEHHYIO | PELICHUIO
JIa6. onbITHI: peakLuio Ha KapOoHaT - HOH
38. [lomyueHnne yronbHOW KUCIOTHI U | Ilomyuam B803MONCHOCHb
n3yuenue ee cBoicTB. 39. Ilepexon | mayuumsca: MIPOTHO3UPOBATh
KapOOHATOB B THAPOKapOOHATHI. XUMHYECKHE CBOWCTBA BELIECTB
40. Pasnmoxenne rHIpokapOOHaTa | HA OCHOBE WX CBOHCTB W
HaTpus CTPOCHUS
51. | Kpemuwnit Crpoenue aToma kpemuust; | Hayuamcs:, PeryasTuBHbIe: DopMHPYIOT
KPUCTA/LIMYECKUN  KPEeMHHH, €ro | XapakTepu3oBaTb CTpoeHue | AJEeKBaTHO BOCIIPUHHMMAIOT | UHTEpeca K
CBOMCTBA ¥ IPUMEHEHNE aToMa  KPEeMHHS, OOBACHSTH | MPEIJIOKEHUsI M OIEHKY YYHUTeNsl W | KOHKPETHOMY
3aBUCHUMOCTb CBOMCTB KPEMHHS | OJHOKIAaCHUKOB XUMHYECKOMY
ot ero nojoxenus B [ICXD JI.1. | Ilo3naBaTeabHbIE: 3JIEMEHTY, MTOUCK
Menpeneena, cocTaBiATh | BriOuparor Haubonee 3¢ GeKTUBHBIE | JONOIHUTENLHON
XMMUYECKHe YpaBHEHHMS, | CIIOCOOBI pemeHus 3aja4, | uHGOpMaLUK O HEM.
XapakTepU3yoIe XUMHUYECKHE | KOHTPOIHUPYIOT u OIICHUBAIOT
CBOMCTBA KPEMHHUS MpoIiecC M pe3yiIbTaT AEATeIIEHOCTH
THonyuam 6ozmooicnocms | KoMMyKkaTHBHBIe:
HAYYUmuCsi: rpamMoTHO | JloroBapuBaroTcd O pacHpeAeIcHHN
oOpamaTtbcsi ¢ BemiecTBaMdM B | QyHKIMIT M posieii B COBMECTHOH
MOBCEIHEBHOM KHU3HU JIeSITEIbHOCTH
52. | Coenunenus KPEeMHHS Oxcun xpemuus (IV), ero npuponusie | Hayuamcsi:, PerynsituBHble:
Pa3HOBUIHOCTH. Cunukatel. | ONKUCBIBATH  CBOWCTBA  OKCUAA | YUUTHIBAIOT MIPABUIIO B
3HaueHHe COeIUHEHMH KpEeMHHsS B | KPEMHHS, COCTABIATh YpaBHEHUs | IUIAHHPOBAHWM U KOHTpOJE cCriocoda
JKUBOI U HEXXMBOU IIPUPOJIE. peakuui, COOTBETCTBYIOIIMX | PEIIEHUs
JdemoncTpanum: «IEMOoYKe»  MpeBpalieHui Ilo3HaBaTe/ibHBIE:
OO0pasipl  TPUPOIHBIX  COCOMHEHUH | MPOBOANUTH KadecTBeHHYIO | VICHONB3yIOT MOMCK HEO0OXOIMMOM
KpEMHUS. PEeaKkmuio Ha CHIIMKAT - HOH nHGOpPMAMK AN BBHITOJHEHHS
JIa6. onbITHI: Tlonyuam 603MOJCHOCHb | yIeOHBIX 3a/IaHUH C NCTIOIb30BaHUEM
41. TlomydeHre KpeMHEBOW KHCIOTBI | HAYUUmvCA. MIPOTHO3UPOBATh | YICOHOU ITUTPATyPhI




1 U3y4YCHUEC €€ CBOICTB

XHUMHUYECKHE CBOMCTBA BEICCTB

KOMMyKaTI/IBH])Ie:

Ha OCHOBE MX CBOWHCTB U | YUUTHIBAIOT pa3Hble MHEHUS W
CTpOEHUS CTpeMsTCs K KOOpIUHAIINH
Pa3IMYHBIX MO3ULINH B
COTPYAHUYECTBE
53. | Cunmukataas Tlonsrue 0 cunukaTtHou | Hayuamcs: NpaKkTU4ecKkoMy | PeryisiTuBHbIe: DopMUpPYIOT
IPOMBIIIICHHOCTb mpoMBIIUIeHHOCTH. CTEKI0, IEMEHT, | MPUMEHEHHIO CcoeTMHEHUH PaEIII/I‘{aIOT coco®d W pe3yibTaT | HOHUMAaHUE 3
KepaMHuKa. KpeMHUS JEHCTBUS O0COOCHHOCTEH KU3HU
JeMoHcTpanuu: Honyuam 603moxcHocms | Ilo3HaBaTe/IbHbIE: U TpyAa B YCIOBUSX
OO0pa3s1pl cTeka, KepaMUKH, IIEMEHTA | HAYYUmMbCs: MIPOTHO3MPOBAaTh | Brageror oOmmM nprueMoM perieHus | HH(popMaTH3aun
XUMUYECKHE CBOKMCTBA BEILECTB | 3aJ1ay oOrrecTBa
Ha OCHOBe wuX cBoictB U | KoMmmykaTuBHBIE:
CTpPOEHUs JloroBapuBaroTcsi O  COBMECTHOM
JACATCILHOCTH 1104 PYKOBOACTBOM
YUUTEIIS
54, IIpakTHYeckas ITonyuenue, cobupanue u | Hayuamcs: obpamiarbcs ¢ | PerynaTuBHbIe: OBnajsieHue
pabora Ne6 pacro3HaBaHHE nmabopaTopHEIM 00OpymoBaHHEeM | OCYIIECTBISIOT TIOIIIarOBBIN | HABBIKAMHU TUTSt
I ra3oB W HarpeBaTeJIbHBIMH IPUOOPaMHU | KOHTPOIB O PE3yIIbTaTy MIPaKTHICCKOH
orydenue, B COOTBETCTBHHM C IPaBHIAMHU JISATSITBHOCTH
cobupanme 2! TEXHUKH 6esonacHocty, | [lo3HABaTebHBIE:
pacno3HaBaHue Ira3oB OTIMCHIBATh xuMmmdecknii | CTposT pedeBoe BBICKAa3bIBAaHUE B
9KCIIEPUMEHT C TIOMOIIBIO SI3BIKA | YCTHOW M MUCHbMEHHOU (hopme
XMMUH, JenaTe BbIBOAB 10 | KoMMykaTuBHBIE:
pe3yibTaTaM dKCIIEPUMEHTA. YuuTpiBalOT pa3Hble MHEHUA U
Honyuam 603MOJICHOCMb | CTPEMATCS K KOOpIUHAIINH
HAYYUmuCs: OCO3HABaTh | Pa3IMUHBIX MTO3HIINI B
HE00XOIMMOCTh COOJIONICHHSI | COTPYIHUYECTBE
npaBui b u OT anst coxpaHeHus
CBOETO 3II0POBBS u
OKPYXaroLNX
55. | O0o01enne 1Mo TeMe Hayuamca: o0600mate 3Hanus u | PeryjsiTuBHbIe: Bripaxaror
«HeMmeTaibi MPEJCTaBIATh UX cXeM, Tabiwi, | BHOCAT HEOOXOMUMBIE KOPPEKTHBEI B | aJI€KBaTHOE

Hmpe3eHTauun

,Z[CﬁCTBHC IMOCJIC €r0 3aBCpIICHUS Ha

OCHOBE €ro ydera CJeJIaHHBIX
OIINO0K
Ilo3naBaTejibHbBIE:

CtposiT pedeBoe BBICKAa3bIBaHUE B
YCTHOW ¥ TIMCBMEHHOH (opMe
KommykaTuBHbI€:

Koppektupytot neiicTBus mapTHepa

MMOHUMAaHKUE MPHYNH
ycrexa W Heycrexa
y4eOHOM
JeSITeIBHOCTH




56. KonTtposabnasn Kontpons MPEIMETHBIX u | Haywamcs: NIpUMEHATh | PeryasruBHbie: ocyuiecTBIsAOT | IIpossistor
padora Ne3 1o Teme MeTanpemﬁeTHHx yueOHBIX NeHCTBUI H((l))ﬂyquHI)Ie 3HaHUS U | TIOUIArOBBIM M MTOTOBBIM KOHTPOJIb | OTBETCTBEHHOCTh 32
o teme «HemeTanmnsi» chopMHUpOBaHHBIE YMEHMS I | IO Pe3yJIbTaT €3yJIbTaThI
«HemeTamibely PMHP Y A pesy Y pesy
penieHust yueOHbIX 3a1a9 Ilo3naBartenbHbIe:
CTPOSIT PEYEBOE BBICKA3BIBAHUE B
YCTHOH M MHCHEMEHHOI popme
KommykaTruBHbIC: YYUTBIBAIOT
pasHble MHEHHS W CTPeMATbCA K
KOOpJAMHALIMY Pa3IHYHbIX MO3MIUHA B
COTPKYJHHYECTBE
Tema 5. O00011eHHEe 3HAHMI 10 XUMMH 32 KYPC 0CHOBHOI mKoJbl. IToaroroska k urorosoii arrecrauuu (I'MA) (104.)
57. | llepuonnyeckuii [lepnoauueckuit 3aKOH u | Hayuamcs: 0000mats | PeryasituBHbIe: IIposBsitoT
Iepronnueckas cucreMa | uHopManuio mo TeMe B BHAE | [ImaHMpyloT cBOM  J€HCTBHA B | OTBETCTBEHHOCTh 3a
3aKOH u P P 14
XMMHYECKHX JIEMEHTOB CXEM, BBINOJIHATH  TECTOBBIE | COOTBETCTBMM  C  IIOCTABICHHOW | pe3yabTaT
Ilepuonnueckas . N
JA. W. MengeneeBa. @Pusnueckuil | 3amaHust 3aadeil ¥ yCIOBUSAMU €€ peannu3alu
CcucTeMa CMBICIT MOPSAKOBOTO HOMeEpa Ilo3naBaTenbHBIC: CTABAT
lI.IJ. MenjeneeBa B JJICMCHTa, HOMEpPOB IIepHoJa | n GOpMYIHPYIOT LENH U MPOOIEeMbI
CBCTEC TEOpHUHU TpynIibl. YpOKa; OCO3HAaHHO U TIPOU3BOJIBHO
CTPOGHHMS aToMa CTPOAT B YCTHOM M IHUCbMEHHOH
dbopme
KoMMyHuKaTHBHBIE:
Biagenue MOHOJIOTUYECKON u
JIMajoruueckoi popmamu peuu
58. 3aKOHOMepHOCTI/I 3aKOHOMEPHOCTH Hayyamcs :0000mate | PeryisiTuBHbBIE:
H3MEHEHUus  CBOMCTB U3MEHEHHs CBOHCTB S/EMEHTOB U HX nHopManMio Mo TeMe B BHUIE PafnnqafoT cnocod W pe3ynabTar
COEIUHEHUH B MEpUOJAX U IPyNNax B | CXEM, BBINOJIHATb  TECTOBYIO | J€HCTBUSA
JJICMCHTOB u Hux M
. CBETE TPEJCTABIEHUH O CTpOeHHWH | padory, Ilo3naBartenbHbIe:
COCANHEHUH B aTOMOB  IIEMEHTOB. 3HayeHue Bnasieror 00IUM IPUEMOM PELIEHHUS
nepuoaax M rpymniax [lepuoauueckoro 3akoHa 3a7a4
B CBETE KommykaTtuBHbIe:
Tpe/ICTaBICHHIT 0 JloroBapuBatoTcs O  COBMECTHOMU
JIESITETBHOCTH 1Ol PYKOBOJCTBOM
CTPOCHUU aToOMOB
yauTens
3JIEMEHTOB. 3HAYEHHE
ITepuoanueckoro
3aKOHa
59. | Bunsr XUMHUYECKUX Bunel xumundeckux cBsized u Tunsl | Hayuamcs: 0000mats | PeryasituBHbIe:
CBsI3eil " THIILI KPUCTAJUTHIECKUX PeMIETOK. nHPOPMALIMIO TI0 TeME B BHUJE PafmzmaroT cocod W pe3ynbTaT
B3anmMOCBS3p CTPOEHHS W CBOWCTB | TaOJIMIIBI, BBIMOJHATH TECTOBYIO | JEHCTBUSA
KPHUCTATININYCCKUX
Ilo3HaBaTeabHbBIC:

BCIICCTB

paboty




PEIIETOK. Brnaneror o0muM npueMoM perieHus
B3aumocssi3b safiad
CTpOeHHs U KOMMyKaTI/IBH])Iei
° KoHnTponupyroT nefictBust napHepa
CBOUCTB BCIICCTB
60. KJIaCCI/I(bI/IKaHI/I}I Knaccugukarus XUMUYecKux | Hayuamca: 0000marte | PeryasiTuBHbIe:
XMMHYECKUX PEaKIHil peakImii 1Mo pa3MYHbIM TpU3HAKaM | WH(pOpMaIMio Mo TeMe B Bujae | Paznmmuaror cmoco®d W pe3ynbraT
(4UCII0 M COCTaB peEarupyrolluX M | CXEM,  BBIIOJHATH  TECTOBBIC | JCHCTBUS
1o pasIMIHbIM 00pa3yIoNIMXCsl  BEIIECTB;, HAJIMYUC | 3aJaHUs Ilo3HaBaTeabHbIE:
HIpU3HAKaM. rpaHuIb pasaena has; Brnasieror 001MM NPUEMOM PELIEHHUS
TETUIOBOM 3¢ dexT; U3MEHEHHE 3a1a4
CTETICHEH OKHCIICHUS aTOMOB; KommykatuBHbIe:
HCTIOIb30BaHHE KaTanu3aTopa; JloroBapuBatroTcsi O  COBMECTHOM
HaTpaBJICHUE POTCKAHIS). JIEATENbHOCTH TOJ PYKOBOJCTBOM
YUHUTETS
61. CKOpOCTL CkopocTh XUMHYECKUX peakuwii u | Hayuamcs: 0000mmaTs | PeryasituBHbIe: HNmeror  menocTtHoe
XMMHYECKHX PEaKIIHil (akTOpHI, BIUSIOIINE HA HEE HHPOPMALIMIO 10 TEME B BHUJE Pa%.HI/I‘IaIOT crocod ©  pe3ysbTaT | MUPOBO33pPCHHE,
CXEeM, BBIMIOJNHATH  TECTOBYIO | JMEHCTBHS COOTBETCTBYIOIIIEE
paboty Ilo3naBaTeabHbIE: COBPEMEHHOMY
Brazsieror o01uM NPUEeMOM PEIeHHsI | YPOBHIO pa3BUTUA
3amaq HayKH
KommykatuBHbIe:
KoHTponupyroT neidcTBust napTHepa
62. Knaccmbnxaum IIpocteie u cioxHble BeuwiectBa. | Hayuamces: 00001aTh IIposBrsitoT
HEOPraHUYECKHX MeTammel ¥ HEMETaUThl , COCTaB, | HHQOPMAIMIO TIO TeME B BHIC JOOPOKENATEIILHOCTh
KIaccu(UKaIus CXEM, BBINOJHATH  TECTOBYIO ,OT3BIBUMBOCTh, KaK
BEILCCTB paboty MOHUMAaHHE  YYBCTB
JIpYTUXITI0AeH u
63. CBoiicTBa OO6mue XUMHYECKHUE cBoiictBa | Hayuamcsa: 0000mats | PeryasituBHbIe: COTEpEKUBAHUE UM
HEOPraHUIECKHX OKCHJIOB M THIPOKCHIIOB (OCHOBaHWH, | mHGOpMAIMIO IO TeMe B Buae | Pasmuuaror cmoco® U pesynbrar
KHCJIOT, aM(OTEPHBIX THAPOKCHIOB), | CXEM, BBHINOJNHATH TECTOBYKO | NEHCTBHUS
BCIICCTB conu B cBete TO/] paboty Ilo3naBartenbHbIe:
Brnazeror o0muM nprueMoM perieHus
3a1a4
KommykaTuBHbIE:
KoHTponupyoT 1eicTBus napTHEPA
64. | ' eHeTnueckue I'enetnueckue pAabI Mmeraia, | Hayuamcsa: 00001maTs | PeryasiruBHbIe:
PSUIBI MeTalLIa, HEMeTaJllla | MEPEXOTHOTO MeTajlia nHPOpMAIIMIO TI0O TeME B BHIE PafmxmaroT crmocod W pe3ynbTar
HeMeTaa - CXEeM, BBITIOJNHATH  TECTOBYIO | MEHCTBHS

paboty

Ilo3naBarejibHbBIE:




MEPEXOJHOro Merajaia

Brnaneror o0muM npueMoM perieHus
3a1a4

KommykaTuBHbIE:
KoHTponupyroT neicTBus napTHepa
65. TpeHHHF- TpeHUHr-TeCTUPOBaHKE o PerynsatuBHbie: Bripaxarot
TECTHPOBAHIE o BapuanTaMm [UMA npoumuslx JeT u Pagnnqa}oT cocod W pe3yibTaT | aJeKBaTHOE
JEMOBEPCUH JeficTBus MOHMMaHWE MPHYHH
BapraHTaM I'aA Ilo3naBartenbHbIe: yclexa W Heyclexa
Hpouuielx — JIET " BrageroT o0IMM IPHEMOM PENIeHUs | yIeOHOM
ACMOBEPCUHA 3aga4 NeATeIbHOCTU
KommykaTuBHbIe:
KoHTpoaupyroT nedcTBHs apTHepa
606- KonTtposabnasn TecTupoBaHue 10 BapuaHTaM Hayuwamcs: NIpUMEHATh | PeryiasiTuBHbie: OCYILECTBIIAIOT
67. padora Ned I'MA nemoBepcun n((l))nyquHLIe 3HAHUA U | NOLIArOBBII U HUTOTOBBIM KOHTPOJIb
c(hOpMHUPOBAHHBIC YMEHUS Ui | IO pe3yNbTary
Pemenne T'HA pemeHus yueOHbIX 3a1a4 Ilo3naBartenbHbIC:
CTpOSIT PEYEBOE BBICKA3BIBAHUE B
YCTHOH U MHCHEMEHHOH popme
KommykatuBHbIe:
DopMyIHPYIOT COOCTBEHHOE MHEHHE
U TIO3ULUIO
68 | Peszepn




