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1.Conepxxanmne yueOHOro npeamera

OcHOBHOE coaepkaHue Kypca
BBenenue. O0masi XapakTepucTHKAa XUMHUYECKHUX 3JIEMEHTOB U XUMHYECKHX
peakuuii. Ilepuoanueckuii 3akoH u Ilepuoanyeckas cucrema
xumMudeckux 3jiemMeHToB /. U. MenaeneeBa (10 u)
XapakTepuCcTUKa 3JIEMEHTA IO €ro MOJIOKEHUIO B [lepronnueckoil cucteMe XMMHYECKHUX
sanemenToB [l. 1. MenpaeneeBa. CBolicTBa OKCHAOB, KUCIOT, OCHOBAaHMI M COJICH B CBETE
TEOPUU DJIEKTPOJIUTUYECKON IUCCOLMALNU U OKHUCJIEHUS-BOCCTAaHOBIICHUA. [loHsATHE O
MEePEXOJIHbIX dJeMeHTaX. AMMOTEepHOCTh. ['eHeTHUeCKUl psij MEepPEeXOJHOr0 AJIEMEHTA.
[lepuonnueckuit 3akoH u Ilepuonnueckas cucremMa xumuyeckux diemeHtoB [[. .
MengeneeBa. XuMuUecKass OpraHU3alMs >KUBOM W HEXKHBOW NPUPOJBL. XHUMUYECCKHUN
COCTaB fA/pa, MAHTUM M 3€MHON KOpbl. XHMHUYECKHE HJIEMEHThl B KJETKaX »KHUBBIX
opraam3MoB. Makpo- u MukpodaeMeHTel. (O000IeHne CBEIEHUNH O XUMHUYECKHUX
peakumsx. Knaccudukanus XUMHUECKUX pEaKIUil MO0 Pa3IMYHbIM MPU3HAKAM: «YHUCIIO U
COCTaB pearupyromux U 00pa3yIomuxcsi BEMECTBY, «TEIIOBOHN 3P eKTy», «HampaBIeHUE,
«M3MEHEHUE CTEMEHEW OKHWCIIECHUSI AJIEMEHTOB, 00pa3yloIIuX pearupyroliue BeElecTBay,
«pazay, «ucnonb3oBaHUe Kataiuzatopay. [IoHATHE O CKOPOCTH XMMHUYECKOW pPEaKIIMH.
@akTOpbl, BIMAIOIIAE HA CKOPOCTh XMMHUUYECKHMX peakiui. Karammzatopbl U KaTanus.
NHruéuropsl. AHTUOKCUIAHTHI.
JlemoHcTpanum.
Paznuunsie ¢opmel Tabmunbsl . . MenaeneeBa. Mogenu aToMoB 3JieMEHTOB 1—3-TO
nepuoaoB. Mojenb CTpoeHHs 3e€MHOro Imapa (MomepeuHbld pa3pes). 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOW pEaKUMHU OT MPUPOABl PEArupyrOLIUX BEIIECTB. 3aBUCHUMOCTb
CKOPOCTH XMMHUYECKOW PEAKIIMU OT KOHIEHTPAIMU PEArupyrolnX BEIeCTB. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOW PEAKIMHU OT IUIOAJA CONPUKOCHOBEHUS PEATHPYIOIIUX BEIIECTB
(«xkHMsSImui - cioi»). 3aBUCUMOCTh CKOPOCTH XHMHUYECKOM pEeakIMu OT TeMIIepaTypbl
pearupyrommx BemecTB. ['OMOr€HHbIH M TETEPOreHHbIM KaTain3bl. PepMEHTATUBHBIN
katanu3. IHrubupoBaHue.
JlabGopaTopHbIe ONbITHI.
1. Tlonydyenue ruapokcuaa HUHKA M MCCIENOBaHUE €ro CBOMCTB. 2.MopenupoBaHue
noctpoenust Ilepuoamueckoit cuctembl xumuueckux snemeHToB . M. MenaeneeBa. 3.
3amerneHue xene3oM Menu B pactBope cynbpara meau (II). 4. 3aBucUMOCTh CKOPOCTH
XUMHUUYECKOU PEAKLUH OT HPUPOJIBI PEArUPYIOIINX BEIIECTB HA IIPUMEPE B3aUMOACHUCTBUS
KHCJIOT C METaJIJIaMHU.
5. 3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOW pEAKIHUH OT KOHLEHTPALMH PEarupyrommx
BEILIECTB HA TMPUMEPE B3aUMOJCUCTBUS IMHKA C COJSHOW KHCJIOTOM pa3IudHOU
KOHIICHTPAIUU.
6. 3aBUCHMOCTb CKOpPOCTM XHUMHYECKOM pEaKUUMh OT IUIOLIAJd COMPUKOCHOBEHHUS
pearupyrommx BemecTB. 7. MOIEIUpOBaHUE «KUIALIEro Clos». 8. 3aBUCUMOCTh
CKOPOCTH XMUMHUYECKOW PEAKIMU OT TEMIIEPATYPHl PEATHPYIOIIMX BELIECTB HA IMPUMEPE
B3auMojierictBuss  okcuga wmeau  (II) ¢ pactBopoM cepHOM KHCIOTBHI Pa3IMUHON
TeMIieparypsl. 9. PaznoxeHnue nepokcuaa BoJIOopoia ¢ moMoIibo okcuaa maprasma (IV) u



karanaspl. 10. OOHapyxeHHMe KaTaja3bl B HEKOTOPBIX MHILEBBIX Mpoaykrax. 11.
NHrnbupoBanre B3auMOICHCTBUS KUCIOT C METaJUIAMHU YPOTPOTTHHOM.

IIpeameTHBbIE pe3yJbTAaThI 00yYeHUsI

VYyamuiicss 10JI2KeH ymems:

UCIIOJIb30BaTh MPU XAPAKTEPUCTUKE NPEBPAIICHUN BEIIECTB MOHATHUS: «XUMHUYECKas
peaKkiusi», «PeaKkiMu COCAMHEHUS», «PEaAKIUU Pa3JIoKEHUs», «PeaKIuu OOMeHay,
«peaKIUU 3aMCILCHUS», «PEAKIUU HEUTpaIu3alMn», <«IK30TEPMUUECKUE PEaKIUun»,
(QHJIOTEPMHUYECKHE PEAKIUUY», «OOpaTHUMbIe pEaKIUN», «HEOOpaTHUMbIE PEAKIIHH,
«OKHUCJIUTEIHHO-BOCCTAHOBUTEIIbHBIE PEAKIIUNY, «TOMOTCHHBIE PEAKIIUMY, «E€TEPOTrCHHbIC
peakuum», «KaTaIMTUYECKUE PpEaKUUn», «HEKATAIUTUYECKHE PEAKIUH», «TEIIOBOU
3 PeKT XUMHUUECKOHN peaklnm», «CKOPOCTh XUMHUUYECKOM PEaKIIUNY, «KaTaIu3aTop»;
XapaKTepU30BaTh XUMHUYECKUE DJIEMEHTHI |—3-TO MEpPUOJIOB MO0 WX IMOJIOKEHUIO B
[Tepuoguueckon cucreme XuMHUYeCKuX 3eMeHToB . Y. MenaeneeBa: XUMUYECKUH 3HAK,
MOPSIAKOBBIA HOMEp, TMEpuoj, Tpymma, MOATPYIIa, OTHOCUTEIbHAs AaTOMHas Macca,
CTpoeHue aroma (3apsll sapa, YUCIO MPOTOHOB M HEHUTPOHOB B sJpe, OOIIee YHCIIO
AJIEKTPOHOB, PACHPENCIICHUE JIEKTPOHOB IO 3JIEKTPOHHBIM CJOSIM, MPOCTOE BELIECTBO,
dbopMmyrna, Ha3BaHWE W THUI BBICIIETO OKCHAA W THUAPOKCHUAA, JICTYYEro BOIOPOTHOTO
coeMHEeHUs (11 HEMETAJIJIOR));

XapaKkTepru30BaTh OOIIME XUMHYECKHE CBOMCTBA aM(pOTEPHBIX OKCHUJIOB U THUAPOKCHUIOB;
NPUBOJIUTH TMPUMEPHI PEAKIUM, MOATBEPKIAAIONIUX XUMHUYECKHE CBONCTBA aM(pOTEPHBIX
OKCHUJIOB Y TUAPOKCHUIOB;

JaBaTh XapaKTEPUCTUKY XUMUUYECKUX PEAKIIUH M0 YHUCIY U COCTaBY UCXOJHBIX BEUIECTB U
NPOJAYKTOB pEaKIHH; TerIoBoMy 3((GeKTy; HaNpaBICHUIO TMPOTEKAHUA PEAKIUU;
W3MCHEHUIO CTENEHEW OKHUCICHUS »DJIEMEHTOB; arperaTHOMy COCTOSIHUIO MCXOJHBIX
BEILECTB; YYaCTHUIO KaTaln3aTopa;

OOBACHATh U TNPUBOJAUTH TPUMEPHI BIUSAHUS HEKOTOpPhIX (akTopoB (mpupojaa
pearupyronmx BEHIECTB, KOHIIEHTpalMs BEIIECTB, /IaBJICHUE, TEMIIEpaTypa, KaTaau3aTop,
MOBEPXHOCTh COINPUKOCHOBEHHUS PEArupylolux BEIIECTB) Ha CKOPOCTb XUMHUYECKHUX
peaKunii;

HAOJIIOaTh W ONKCHIBATH YPABHEHUS PEAKIUH MEXIy BEIIeCTBAMU C TOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJIHOT0) SI3bIKA U A3bIKa XUMHUH;

MIPOBOJUTE OIBITHI, MOATBEPKIAIOIINE XUMHUECKHE CBOMCTBA aM(OTEPHBIX OKCUIOB U
TUJIPOKCUOB; 3aBUCHUMOCTb CKOPOCTH XUMHUYECKON pEaKIMU OT Pa3IUYHBIX (PAKTOpOB
(mpupoaa pearupyrommx BeEIIeCTB, KOHIICHTPAIUsl BEILECTB, JaBJICHUE, TEMIIeparypa,
KaTaJIn3aTop, IOBEPXHOCTh CONMPUKOCHOBEHHUS PEArUPYIOIIUX BEIIECTB).
MeTanpeaMeTHble pe3yJbTAThI 00yYeHUsI

VYyamuiicss 10JI2KeH ymemp:

OINpEACNATh IIeJIb YYEOHOW JEATeNbHOCTH C IOMOIIBI0 YYUTEIS U CaMOCTOATENBHO,
UCKaTh CPEJCTBA €€ OCYIIECTBICHUSI, paboTas Mo IIaHy, CBEPATh CBOU JICUCTBUS C LEIbIO
U TIPU HEOOXOAMMOCTH UCTIPABIIATH OMIMOKHU C TTOMOIIBIO YUUTENS U CAMOCTOSATENBHO;
COCTaBJISITh AHHOTAIIUIO TEKCTA;

CO3/1aBaTh MOJIETIM C BBIJICJICHUEM CYIIECTBCHHBIX XapaKTEPUCTUK OOBCKTA U
MPEICTAaBICHUEM HMX B MPOCTPAHCTBEHHO-TPAPUUYECKON WM 3HAKOBO-CUMBOJIHMYECKOU
dopme;

OTIPEAENATh BUBI Kiaccu(ukauu (€CTECTBEHHYIO U UCKYCCTBEHHYIO);




OCYILIECTBIIATH MPAMOE AEAYKTUBHOE JIOKA3aTEIbCTBO.
Tema 1. Metamabl (18 4)

[Tonoxenne MeraiuioB B Ilepuoanueckoi cucremMe XuUMUYeCKHX 3nemeHtoB [[. .
MenneneeBa. Meranmnuueckas KpUCTAUIMYECKAS PEHIETKA U METAIUIMYECKas XUMUAYECKast
cBs3b. OOmme ¢Qusmueckue cpoiicTBa mertamioB. CruiaBbl, WX CBOWCTBA M 3HAa4YCHUE.
XUMHUYECKHE CBOMCTBA METAJUIOB KAK BOCCTAHOBUTEIICH, @ TAKKE B CBETE UX MOJIOKEHUS B
MEKTPOXUMHUICCKOM DSy HANPSOKCHWH MeTaioB. Koppos3wss METauioB W CHOCOOBI
00pw0OBI ¢ Hell. MeTasutel B mpupojae. O01ue criocoObl UX MOTyYeHUS.

O0masi XapakTepUCTHKA IIEJOYHbIX MeTaioB. Metamiel B npupoge. OOmume
crocoObl ux nonydeHus. Ctpoenue atoMoB. [l[enounbie MeTamuibl — MPOCTHIE BEIECTBA.
Baxueiile COEOUHEHUS IIEJIOYHBIX METAUIOB — OKCHJbI, THUAPOKCHUIBI W COJHU
(x7opubl, KapOOHATHI, CyIh(haThl, HUTPATHI), UX CBOWCTBA M NMPUMEHEHHE B HAPOIHOM
xo3siicTBe. Kanuiinpie ynoOpeHus.

OO0mas xapakTepucTHKA 3JIEMEHTOB rJIaBHOU noarpynns! 11 rpynmsi.

Crpoenue aromos. lllenoyHo3emenbHble METaIbl — MPOCTHIE BEUIECTBA. BakHeilmue
COCIMHEHUS I1EeI0YHO3EMENIbHBIX METAIOB — OKCHUJbI, TUIPOKCHUJIBI U COJU (XJIOPHU/IBI,
KapOOHaThl, HUTPATHI, Ccylbdatel, Gocdarbl), UX CBOWCTBA U MPUMEHEHHE B HAPOIHOM
XO35MCTBE.

AJIOMUHUH.

Crpoenue aroma, GU3MIECKHE U XUMUUYECKHE CBOMCTBA MPOCTOro BemiecTBa. CoequHeHUs
QTIOMUHUST — OKCHJL M THUIPOKCUJ, MX aM(pOTEpHbIM XapakTep. Bakneimme comau
amoMuHus. [[puMeHeHne aTtOMUHUS U €T0 COCTMHECHUM.

Keie3so.

Crpoenue aroma, (QU3MUECKME UM XHMHYECKHE CBOMCTBA MPOCTOrO  BEIIECTBA.
['eneTnueckue psibl Fe'? uFe®.

Baxnenmme conu jkene3a. 3HAYEHUE JKEJIE3a M €ro COSAWHEHHWW Uil TPUPOABl U
HapOJHOI'0 XO35UCTBA.

JdeMoHCTpPaUH.

OOpa3upl  LIENOYHBIX M LIEIOYHO3EMEIbHBIX  MeTauioB. OOpas3upl  CIUIaBOB.
B3aumopericTBue HaTpus, JIUTHS U KaldbLUs C BOAOM. B3auMoaencTBre HaTpUst U MarHus C
KHCIIOPOIOM. B3amMopencTBue MeETaluioB C HeMmeTtauiamu. [lomydeHwe TuApOKCHIIOB
xenesa (II) u (I1D).

JlaGopaTopHbIe ONBITHI.

12. BzaumopaeicTBHE PAcTBOPOB KUCIOT M cojed ¢ Merautamu. 13. O3HakomiieHHE C
pynamu xene3a. 14. OxpalmiMBaHue IJIJAaMEHM COJISIMU IIEJIOYHBIX MeTauioB. 15.
B3aumoperictBue kanbius ¢ Bogou. 16.1Tonyuenune ruipokcuaa Kaablius U UCCICAOBAHUE
€ro CBOWCTB.

17. TlomyyeHue THUApPOKCHAA aNIOMUHUSA W MCCIEAOBAaHME €ro CBOWCTB. 18.
B3aumoneiicTBue xkene3a ¢ consHoil kucinotoi. 19. Ilonyuenne ruapokcuaon xenesa (1)
u (II1) 1 u3yyeHue ux CBOMUCTB.

IIpexmeTHBbIE pe3yJbTaThI 00y4YeHUsI

Yuammiics 10JKeH ymemp:

UCIIOJIB30BaTh MPHU XAPAKTEPUCTUKE METAJJIOB M UX COENMHEHUN IMOHATHUS: «METaJUIbD»,
«psAl AKTUBHOCTH METAJUIOBY, «ILIEJOYHBIE METAJUIBI», «ILEIOYHO3EMEIIBHBIE METAJIIBIY,
UCIIOJIb30BaTh UX MPHU XapaKTEPUCTUKE METAIJIOB; AaBaTh XapaKTEPUCTHKY XUMHUYECKUX



AJIEMEHTOB-METAJIJIOB (IIEJIOYHBIX METAIOB, MarHus, KaJbIUs, aTIOMHHUS, Keje3a) 1Mo
ux nosioxkeHuro B Ilepmoamueckon cucreme xumuueckux 3iemeHtoB [[. Y. Menneneesa
(XUMUYECKUM 3HaK, MOPSAKOBBIA HOMEp, MEPHUOJ, TPYyIMIa, MOArPYINa, OTHOCUTEIbHAS
aTOMHasi Macca, CTpOEHHE aToma (3apsj spa, YUCIO MPOTOHOB M HEUTPOHOB B SJIPE,
o0Iee 4YHUCI0 JJICKTPOHOB, PACHPEACIICHUE SJICKTPOHOB II0 AJICKTPOHHBIM CIIOSIM),
MPOCTOE BEIIECTBO, (OpMYyJia, Ha3BAHUE U TUI BBICIIIETO OKCHJIA U TUIPOKCHUIA);

HA3BIBATh COCAMHEHUS METAJUIOB U COCTABIIATH MX (DOPMYJIBI 10 HA3BAHUIO;
XapaKTepU30BaTh CTPOCHHE, OO0IMe (U3NYECKHE M XUMHUYECKHE CBOWMCTBA MPOCTHIX
BEILIECTB-METAJIJIOB;

OOBSACHATH 3aBUCUMOCTh CBOHCTB (WMJM TIPEACKAa3bIBaTh CBOMCTBA) XUMHUYECKHX
AJIEMEHTOB-METAJIIOB (paJnyC, METAIUIMYECKHE CBOMCTBA JJIEMEHTOB, OKHCIUTEIBHO-
BOCCTAHOBUTECIIPHBIC CBOMCTBA 3JIEMEHTOB) M 00pa3yeMbIX UMM COSAWHCHHM (KHCIOTHO-
OCHOBHBIC  CBOWCTBA  BBICHIUX  OKCHUJIOB W  THUJPOKCUIOB,  OKHUCIUTEIBHO-
BOCCTAHOBUTEIILHBIE CBOMCTBA) OT MmosokeHus: B llepuoanueckoit cucreMe XUMHUUECKUX
sanemenToB [l. 1. MeHeneena;

ONKMCHIBATh OOINMME XHMHYECKHME CBOMCTBA METAIJIOB C IOMOIIBIO E€CTECTBEHHOI'O
(pycCKOro WM pOJHOTO) SI3bIKA U S3bIKA XUMUU,

COCTAaBJISITh MOJICKYJISIDHBIC YpPaBHEHUSI pPEaKIUMi, XapaKTEepU3YIOMIMX XHUMHUYECKHE
CBOWCTBA METAJJIOB M MX COCAWHEHUN, A TAKXKE JJIEKTPOHHBIE YPABHEHUS MPOILIECCOB
OKHCJICHUS-BOCCTAHOBJICHUSI;

YpPaBHEHUSI JIEKTPOIUTUUECKON AUCCOLUUAIMU; MOJIEKYJISIPHBIC, MOJIHBIE M COKPAILICHHBIE
VOHHBIC YPABHEHHUS PEAKIUN C YHACTUEM BJICKTPOJIUTOB;

YCTaHABJIMUBATh MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXIY CTPOCHHUEM aTOMa, XMMHUYECKOU
CBSI3bI0, TUIIOM KPUCTANIMYECKON PENIeTKH METAJUIOB M MX COEAUHEHUM, WX OOUUMHU
(GU3UYCCKUMHU U XUMUYECKHUMHU CBOWCTBAMU;

OIMCHIBATh XMMHUYECKHE CBOMCTBA IICIIOYHBIX U IEI0YHO3EMEIILHBIX METAJJIOB, a TaKKe
ATIOMUHUSL M JKeJie3a U UX COEJUHEHHI C TMOMOIIbI0 €CTECTBEHHOIO (PYCCKOro WIIH
POJIHOTO0) SI3bIKA U SI3bIKA XUMUU;

BBITIOJIHATh, HAOJIIOAaTh M OMUCHIBATH XUMUYECKUH HSKCIEPUMEHT [0 Paclo3HABAHUIO
BOKHEUIIINX KATUOHOB METAJIOB, TUJIPOKCH/I-NOHOB;

AKCIIEPUMEHTAJIBHO HCCJIEA0BATh CBOMCTBA METAUIOB U HUX COCAWHEHUW, pEelaTh
AKCIEPUMEHTAIIBHBIC 3a/1a4M 110 TeMe «MeTaiuibhy;

ONMHUCBHIBATh XUMHUYECKUM HKCIEPUMEHT C ITIOMOIIBI0 E€CTECTBEHHOTO (PYCCKOTro WU
POJIHOI0) SI3bIKA U SI3bIKA XUMUHU;

MIPOBOJIMTH PACUETHI 110 XUMUYECKUM (DOPMYJIaM U YPaBHEHHUSM PEAKIIUMA, MPOTEKAOITUX C
y4aCTUEM METAJVIOB U UX COCAUHECHUM.

MeTanpeaMeTHblie pe3yJbTaThl 00y4eHUs

Yyamuiicss 10JI7KeH yMemb:

paboTaTh O COCTABIECHHOMY IUIaHy, UCIIOJIb3YS HAPSlYy C OCHOBHBIMH U JIOTIOJHUTEIbHbIC
cpencTBa (CIpaBOYHYIO JUTEpaATypy, cloxkHbIe mpubdopsl, cpeacrBa UKT); ¢ momorisio
YUUTENSI OTOUPATh JIJIsl PEIICHUsS] Y4eOHBIX 3a/1au HEOOXOAUMBIE CIIOBAPH, SHIIMKIIONEINH,
CIIPABOYHHKH, JIEKTPOHHBIE JUCKHU,

COTIOCTABJISATh U OTOUpaTh HWH(POpMANHIO, TONYYCHHYH) U3 Pa3TUYHBIX HCTOYHHUKOB
(croBapu, SHIMKIONEANH, CIPABOYHUKH, SJIEKTPOHHbBIE TUCKH, CeTh HTEepHET);



peACTaBIATh HHGOPMAIIUIO B BUJIE TAOJIUI], CXEM, OIIOPHOTO KOHCIEKTa, B TOM YHCIIE C
npumeHenuneM cpencts UKT;

oOopMIISITE CBOM MBICIIM B YCTHOM M NMHUCbMEHHOW pEYM C YYETOM CBOUX YYEOHBIX U
YKU3HEHHBIX PEYEBBIX CUTYyaAlLlMi, B TOM yucie ¢ npuMenenueM cpeacts UKT;

COCTABJISITh PELIEH3UIO HA TEKCT;

OCYILIECTBIIATH JOKA3aTEJIbCTBO OT MPOTHUBHOTO.

Tema 2. IIpakTuxkym 1. CBoiicTBa METAJLIIOB M UX COeMHeHUI (2 u)’

1. OcyuiecTBiieHHE LIENOYKHM XUMUYECKUX IMpeBpaileHuil. 2. IlomyyeHue u cBoicTBa
COCAMHEHUN METAUIOB. 3. PelieHne SKCIepUMEHTANbHBIX 33]a4 Ha pacro3HaBaHHUE U
MIOJIy4YE€HUE COCIUHEHNN METAJIIIOB.

IIpeameTHbIe pe3yabTaThbl 00y4YeHHs

Yyamuiicst 10JI7KeH ymemb:

oOpamarbcst ¢ JabopaTOpHBIM O00OPYIOBAaHMEM M HArpeBaTelIbHBIMU TNpUOOpaMu B
COOTBETCTBUHU C MPABUIAMU TEXHUKHU O€30MaCHOCTH;

HAO0JII01aTh 32 CBOMCTBAMHU METAJUIOB M UX COCIMHEHUM U SIBIICHUSMH, POUCXOSIITUMU C
HUMU;

OMUCHIBATh XUMHUYECKUM HKCIEPUMEHT C TOMOIIbI0 €CTECTBEHHOrO (PYCCKOTO WIH
POJIHOT0) SI3bIKA U S3bIKA XUMUMU;

JIeTIaTh BBIBOJIBI IO PE3YJIbTaTaM MPOBEAECHHOIO YKCIIEPUMEHTA.

MeTanpeaMeTHblie pe3yJbTAaThl 00y4YeHUs

Yyamuiicst 10JIKeH ymMembp:

OTIPECNIATh, UCXOM M3 Y4eOHOW 3amadyu, HeOOXOAMMOCTh WCIIONB30BAHUS HAOIIOACHUS
WU DKCIIEPUMEHTA.

Tema 3. Hemeranasl (28 4)

OOmiast xapakTepucTHKa HEMETa/uloB: TojiokeHue B llepuogudeckoil cucreme
xumuueckux anemeHTtoB JI. WM. MeHneneeBa,0cO0EHHOCTH CTPOCHUS  aTOMOB,
AIEKTPOOTPULIATEITBHOCTD (20) Kakmepa «HEMETAUTMYHOCTHY, pan 20.
Kpucraimnueckoe CTpoeHME HEMETAUIOB — TPOCTBIX BEMIECTB. AJUIOTPOMUSI.
®u3nYeCcKrue CBOMCTBA HEMETAIOB. OTHOCUTEIBLHOCTh MOHATUI «METAID U «HEMETAJLI».
Boaopoa.llonoxenue Bogopona B [lepuonnueckoil cucteMe XMMUYECKUX 3J1€eMEHTOB /1.
N. MenneneeBa. CtpoeHne aromMa U MosieKyJbl. DU3NUEeCKHe U XMMUYECKUE CBOMCTBA
BOJIOPOJIA, €0 MOJYYEHUE U IPUMEHEHHUE.

Bonaa.

Crpoenue monekynbl. Bomoponnas xumuueckas cBsizb. Dusnueckue CBOICTBA BOJBI.
AHOManuu CBOWCTB BOIbI. [mapoduinbHbie W THAPOGOOHBIE BeHIECTBA. XUMHUYECKUE
cBoMcTBa BoAbl. KpyroBopoT Boabl B npupoae. Bomoouncrtka. Aspanus Boabl. beiToBbIE
bunsTpel. MuHEpanbHbIe BOABI. JIMCTHITMPOBAaHHAS BOJIA, €€ MOJTyYeHUE U TPUMEHEHHE.
O01mas xapakTepucTHKA rajJOreHoB.

Crpoenne aTtoMoB. [IpocThie BelecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOT€HOB, NX CBOMCTBA.
Kpartkue cBenenuss o xisope, 6pome, ¢rope u Hoxme. [IpuMeHeHHe TaJlOT€HOB U HUX
COCJIMHEHUH B HAPOJIHOM XO35IUCTBE.

Cepa.

CrtpoeHue aToma, ajJIOTPOIUs, CBOWCTBA U MPHUMEHEHHE POMOMYECKOM cepbl. OKCHIbI
cepsl (IV) u (VI), ux nonydenue, cBoiicTBa u npumMenenune. CepHasi KUCIIOTa U €€ COJH, X
IIPUMEHEHHUE B HAPOJHOM XO0351icTBE. [IpON3BOICTBO CEPHOM KUCIIOTHI.



A3oT.

CrpoeHue aTromMa W MOJIEKYJbl, CBOWCTBa MPOCTOrO BellecTBA. AMMMAK, CTPOCHHUE,
CBOICTBa, monydeHue u npumeHeHue. Coiau aMMOHHUSA, MX CBOMCTBA M IMpPUMEHEHUE.
Oxkcuast azota (I1) u (IV).

A3OTHas KHCJIOTa, €€ CBOICTBA W NpPUMEHEHHE. HUTpaTbl W HUTPUTHI, MpodiieMa HX
COJIEP>KAHMSI B CEJIbCKOXO3SIICTBEHHOM MPOAYKIMU. A30THBIE YI0OPEHMUS.

dDocdop.

CrtpoeHue aroma, ajuiOTpOIUs, CBOMCTBa 0enoro u kpacHoro ¢ocdopa, X NpUMEHEHHUE.
OcHoBHbIe coenuHeHus: okcul ¢ocdopa (V) u oprodochopnHas kuciora, (ocdatsl.
docdopHbie ynoOpeHus.

Yraepoa.

Crtpoenne aToma, aJuTIOTPONUS, CBOMCTBA MOAU(pUKAIMKA, TpuMeHeHrne. OKCUIbI yriepoa
(I u (IV), ux cpoiictBa u npuMeHeHne. KapOoHaThI: KaJIbITUT, CO/a, OTAIll, UX 3HAUYCHHE
B MIPUPOJIEC U KU3HU YEIOBEKA.

Kpemuuii.

CrpoeHue aroma, KpUCTAUIMYECKMH KPEMHHI, €ro CBOMCTBA M MNpuUMeHeHue. Okcun
kpemaus (IV), ero mnpupoansie pa3sHOBUAHOCTU. CuIUKaThl. 3HAYEHUE COCAUHEHUU
KpEMHHUS B )KUBOU U HEXUBOM npupose. [loHsiTue o cCUIMKaTHON MPOMBIIIUIEHHOCTH.
JlemoHcTpaum.

OOpa3ipl TaIOreHOB — MPOCTHIX BEIIECTB. B3anmoielicTBHE TalOr€HOB C HATPHUEM, C
alnoMuHuEM. BeITecHeHue XJiopoM OpoMa WM HMOJa U3 pPAacTBOPOB HX COJIEH.
B3aumopenictBue cepbl ¢ MeTaUlaMHM, BOAOPOJAOM M KHUCJIOPOJIOM. B3aummoperncrtBue
KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ Menpto. [lornomieHue yriem pacTBOPEHHBIX
BEUIECTB WJIU ra3oB. BoccTraHoBieHne mMeau u3 ee okcuzaa yriem. OOpasubl MpUPOIHBIX
COeMHEHUN XJopa, cepbl, gocdopa, yriaepona, kpeMuus. OOpas3ipl BaKHEHIIUX IS
HApOJHOr0 XO03siCTBa Cynbh(}aToB, HUTPATOB, KapOoHATOB, (hochaToB. OOpa3lbl CTEKIA,
KepaMHKH, IEMEHTA.

JlabopaTopHblie ONBITHI.

20. Ilonmyuenme wu pacno3HaBaHue Bogopona. 21. HccimemoBaHue mNOBEPXHOCTHOTO
HATSKEHUS BOAbl. 22.PacTBopeHHe MepMaHTraHaTa KaJlds WIM MEIHOTO KyIopoca B BOZE.
23. T'maparamus ob6e3BoxkeHHoro cyibdara meau (I1). 24. U3roroBieHue TUIICOBOTO
OTII€YaTKA.

25. O3HaKOMJIEHHUE C KOJUIEKIIMEeH OBITOBBIX (UIBTPOB. 26. O3HAKOMJIEHHE C COCTaBOM
MUHEpaJabHOU BoAbl. 27. KauecTBeHHas peakuus Ha rajaoreHua-uoHsl. 28. [lonydenue n
pacno3HaBaHue kuciopoja. 29. ['operue cepbl Ha Bo3ayxe u B kuciopozae. 30.CpoiicTBa
paz0aBieHHON cepHOM KucnoThl. 31. M3yueHue cBoiicTB ammuaka. 32. Pacno3naBaHue
coimeir amMoHus. 33. CBoiicTBa pa30aBIICHHONW a30THOM KHCIOTHL. 34. BzaumomeicTBue
KOHIEHTPUPOBAHHOM a30THOM KUCIOTHI ¢ Menbto. 35. ['openne pocdopa Ha Bo3ayxe U B
kuciopone. 36. Pacno3naBanue docdaroB. 37. T'openue yras B kuciopozge. 38.
[Tony4yenue yroapHOM KHUCIOTHI M W3ydeHHEe ee cBOMCTB. 39. Ilepexon kapOboHATOB B
IUIPOKapOOHATHI.

40. Pasnoxenune ruapokapOonara Hatpus. 41. [lomydeHue KpemMHEBOW KHCIOTHI H
U3Y4YCHHE €€ CBOWCTB.

IIpexmeTHBIE pe3yJbTAThI 00yYeHUsI

Yaamuiicst 10JI2KeH yMemb:



KCIIOJIb30BATh MPU XAPAKTEPUCTUKE METAIIJIOB U UX COCIMHEHUMN MOHATHS: «HEMETAILIBDY,
«TaJOT€HbD», «AJUIOTPONHBIE BUJOU3MEHEHUS», <OKECTKOCTb BOJbBD»Y, «BpPEMEHHas
KECTKOCTh BOJIBI», «IIOCTOSIHHASI )KECTKOCTD BOJIBI», «0O0IIIast >KECTKOCTb BOJIBIY;

JlaBaTh XapaKTEPUCTUKY XHUMHYECKHUX 3JIEMEHTOB-HEMETAJUIOB (BOAOPO/AA, TaJOreHOB,
KHCIIOpoAa, cephl, a3oTa, (Gocdopa, yriepoma, KpPEeMHHS) MO HUX TMOJOKEHUIO B
[lepuoauueckoii cucteme xumuieckux 3nemeHToB JI. . MenaeneeBa (XUMUYECKUM 3HAK,
MOPSIIKOBBIA HOMEpP, IEPUOJ, TpyMIa, MOATPYIIa, OTHOCUTEIbHAs AaTOMHas Macca,
CTpoeHue aroma (3apsj sjpa, YUCIO MPOTOHOB U HEUTPOHOB B sJpe, oOIIee YHUCIIO
AJIEKTPOHOB, PACTPEIETICHUE SJIEKTPOHOB IO JIEKTPOHHBIM CJIOSIM), MPOCTOE BEIIECTBO,
dbopMmyrna, HazBaHWE M THUN BBICIIETO OKCHUJA W THAPOKCHIA, (GopMmyla U XapakTep
JIETY4ero BOAOPOIHOTO COSANHEHHUS);

HA3bIBATh COCAMHEHMUS HEMETANIOB U COCTABIISITH MX (DOPMYIIBI TIO Ha3BAHUIO;
XapaKTepu30BaTh CTPOCHHE, 00Ire (U3MUECKHMEe U XHUMHYECKHME CBOMCTBA MPOCTHIX
BEILIECTB-HEMETAILJIOB;

OOBSICHATH 3aBUCUMOCTh CBOWCTB (WMJIM TPEIACKA3bIBaTh CBOKMCTBA) XUMHUYECKHX
AJIEMEHTOB-HEMETAJIOB (PaanyC, HEMETAINTMYECKHE CBOMCTBA 3JIEMEHTOB, OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE CBOMCTBA 3JIEMEHTOB) M 00pa3yeMbIX UMM COEAUHEHUN (KHCIOTHO-
OCHOBHBIE CBOWCTBA BBICIIMX OKCHJIOB M THUIAPOKCUIOB, JIETYYUMX BOJOPOIHBIX
COCIMHEHUN, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT  TOJIOKEHUS B
[Tepuoguueckon cucreMe xuMuueckux asemeHToB JI. . Menueneesa;

ONMKCHIBATh OOIIME XMMHUYECKHE CBOHMCTBA HEMETAJIOB C IOMOIIBIO €CTECTBEHHOIO
(pPycCKOro WJIM POJHOTO) SI3bIKA U A3bIKA XUMUU;

COCTABJISITh MOJEKYJSIPHbIE YpaBHEHUS pEaKUUd, XapaKTePU3YIOUIUX XHUMHYECKUE
CBOWCTBA HEMETAIJIOB U MX COCIMHEHUM, a TAK)KE DJIEKTPOHHBIE YPABHEHHS MPOLECCOB
OKHCJIEHUS-BOCCTAHOBJICHUS;

YPaBHEHUS JIEKTPOIUTHUUECKON NUCCOLUMAIMN; MOJIEKYJISIPHBIC, MOJIHBIE U COKPAILICHHBIE
VOHHBIC YPABHEHHS PEAKIMU C YHACTUEM BJICKTPOJIUTOB;

YCTaHABJIMBATh NMPUYMHHO-CIEACTBEHHBIE CBSI3M MEXAY CTPOCHHEM aTOMa, XUMHUYECKOU
CBSI3bI0, TUIIOM KPUCTAJUTMYECKON PEIIETKH HEMETA/VIOB U MX COCAMHEHUH, UX OOLIUMHU
(bU3MYECKUMU U XUMHUYECKUMU CBONCTBAMU;

OMUCHIBATh XMMHUYECKHE CBOWMCTBA BOJIOPOJAA, TajlOT€HOB, KHCJIOpPOAA, CEPbI, a30Ta,
docdopa, rpadura, aimMaza, KPEMHHS U HUX COCIWHEHHH C IOMOIIBI €CTECTBEHHOTO
(pPyCcCKOT0 WJIM POJHOI0) S3bIKA U SI3bIKA XUMUMU;

OMUCHIBaTh CHOCOOBI YCTPAHEHUS KECTKOCTH BOJbI U BBIMOJIHATh COOTBETCTBYIOIIUN UM
XMMHUYECKUHN IKCIIEPUMEHT;

BBITIOJIHATh, HAOJIIOAaTh W OMUCHIBATH XUMHUYECKHM SKCIEPUMEHT MO PACIO3HABAHUIO
WOHOB BOJIOPOJIa W aMMOHUsA, cynbdaT-, KapOoHaT-, cuimkar-, docdar-, XIOpUI-,
OpoMU/I-, NOAH]I-UOHOB;

AKCIEPUMEHTAIIBHO HCCIEA0BATh CBOMCTBA METAUIOB M HX COCAWHEHUW, pPElaTh
AKCHEPUMEHTAJIbHBIE 3a/1a4t 110 TeMe «HemeTamiby;

ONMUCHIBATh XUMHUYECKUM HKCIEPUMEHT C TOMOIIbIO €CTECTBEHHOrO (PYCCKOTO WIH
POJIHOI0) SI3bIKA U SI3bIKA XHUMUHU;

MIPOBOJUTH PACUETHI IO XUMUYECKUM (POpMyJiaM U ypaBHEHUSIM PEaKIUid, TPOTEKAIOIINX C
Y4aCTHEM HEMETAJUIOB U UX COCTUHEHU.

MeTanpeaMeTHblie pe3yJbTaThl 00y4YeHUs



Yyamuiicss 10JIKeH yMemp:

OpPraHW30BBIBATH  y4yeOHOE B3aUMOJCWUCTBHE B Tpymmne (pacupenensTh  pOJIH,
JIOTOBapUBATHCS IPYT C IPYTrOM U T. 11.);

npeABUIETh (IPOrHO3UPOBATH) MOCIEICTBUS KOJJIEKTUBHBIX PEIICHUI;

MOHUMATh IPUYUHBI CBOETO HEYCIIEXa U HAaXOAUTh CIIOCOOBI BHIXO/IA U3 OTOM CUTYaIlUU;

B JIMAJIOTE C YUYUTEJIEM YUYUTHCS BhIPAOAThIBATh KPUTEPUU OIEHKH U OMPENENATh CTEIEHb
YCIEUIHOCTH BBIMOJHEHUSI CBOEM paboThl M PabOThl BCEX, UCXOMAS U3 HUMEIOUIUXCS
KPUTEPUEB, COBEPILICHCTBOBATh KPUTEPUM OLIEHKH W TOJIb30BATHCSI UMHU B XOJI€ OLEHKHU U
CaMOOILIEHKH;

OTCTaMBaTh CBOIO TOUKY 3PEHHUsI, aPI'yMEHTUPYS €€;

MOATBEPKAaTh aPTYMEHTHI (DaKTaMU;

KPUTUYHO OTHOCUTBHCS K CBOEMY MHEHHIO;

CIIYIIaTh JPYTUX, NBITAThCS MPUHUMATD APYTYIO TOUKY 3pEHUs, ObITh TOTOBHIM U3MEHHUTD
CBOIO TOUKY 3pCHUS,

COCTaBIIATH pedepaT Mo onpeieIeHHON Gopme;

OCYLIECTBIIATh KOCBEHHOE PA3AEIUTENBHOE 10KA3aTENbCTBO.

Tema 4. O60061eHNe 3HAHUI 110 XUMUH 32 KyPC OCHOBHOM HIKOJIbI.

(10u9)

[lepmonnuecknii 3akoH u llepumommueckas cucrema xumudeckux isnemeHToB /I, .
Menneneea. OU3NUECKUN CMBICI MTOPSAIKOBOIO HOMEpPA 3JIEMEHTA, HOMEPOB IIEpUoaa U
rpyImbl. 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB 3JIEMEHTOB M MX COCIMHEHUH B MEpUOJax
Y TPYyNIax B CBETE MPEICTABICHUN O CTPOEHUH aTOMOB 3JIEMEHTOB.

3HaueHUE NEPUOJUYECKOr0 3aKOHA. BHUIBI XUMHUUECKUX CBSI3EH U TUIIBI KPUCTATUIMUECKUX
pemieTok. B3auMoCBsI3b CTpoeHUsI U CBOMCTB BemiecTB. Krnaccudukamuss XUMHYECKUX
peakimii Mo pa3jIudHbIM MPU3HAKaM (YHUCIO W COCTaB PEAarupyrouux U 00pa3yronuxcs
BEILIECTB; HAJTUYUE

rpaHuilbl paszena (as; TermioBod 3Gh(dEKT; W3MEHEHHE CTEIECHEW OKHCIICHHS aTOMOB;
UCIIOJIb30BAaHUE KaTalu3aTropa; HampaBlieHME npoTekaHus). CKOpOCTh XUMHUYECKUX
peakiuit u (paxTopsl, BausAONIME Ha Hee. OOPaTUMOCTh XMMUYECKUX PEAKIU U CITOCOOBI
CMEILEHUSI XUMUYECKOTO PABHOBECHUSL.

[IpocThie M clOXHBIE BelleCTBA. MeTalbl U HEMETaulbl. [ eHeThuUecKne psiabl MeTasia,
HEMETAJJIa U mepexogHoro Meramna. OKCUAbIM THUAPOKCUABI (OCHOBAHHUS, KHUCIOTHI,
amoTepHble THIPOKCUIBI), conu. VX coctaB, kiaccupukamus M oOIIHe XUMHUYECKUE
CBOICTBA B CBETE TEOPUU AIEKTPOIUTUIECKON TUCCOLUALNU.

JIn4HOCTHBIE Pe3yJIbTATHI 00y4YeHHUsA

Yyamuincs 10JKeH:

3HAMb U NOHUMAMb: OCHOBHBIE HCTOPHUECKUE COOBITHS, CBI3AHHBIC C PAa3BUTHEM XUMUH
U o01IecTBa; JOCTUXKEHUS B OOJACTH XMMUM U KYJIbTYpHBIE TpaAUIMU (B YaCTHOCTH,
Hay4YHbIC TPAJUIMKM) CBOECH CTpaHbl; OOLIEMHUPOBHIC JOCTHKEHUS B OOJACTH XUMUH,
OCHOBHBIC TIPUHIIUIBI U TMpaBUiia OTHOILIEHUS K TPHUPOAE; OCHOBBI 370pOBOro 0oOpasza
YKU3HU U 3]I0POBbECOEPEraronux TeXHOIOT Ui;

npaBujia TIOBEJICHHUS B YPE3BBIYAMHBIX CHUTYalUsIX, CBSI3@HHBIX C BO3JCHCTBHEM
pPa3IMYHBIX BEIIECTB; OCHOBHBIE IMpaBa M OOS3aHHOCTH TPaKJaHWHA (B TOM 4YHUCIE
y4damierocsi), CBS3aHHBIE C JUYHOCTHBIM, TMPOPECCHOHATBHBIM U  JKU3HECHHBIM
CaMOOIIPEICIICHUEM;



COLIMATIbHYIO 3HAYUMOCTH U CoJiepKaHue Mpodeccuid, CBI3aHHBIX C XUMUEH;
UCHbLIMbBIEAMD . YyBCTBO TOPAOCTH 338 POCCUMCKYIO XMMMYECKYI0 HAyKy U YBaXKCHHE K
UCTOPUM €€ PAa3BUTHS; YBAKEHUE M NPUHATHE NOCTHKEHUM XMMHUHU B MHpE; JIOOOBb K
NPUPOJE; YBAXKEHUE K OKPYKAIOIIUM (YHALIUMCS, YYUTEISAM, POIAUTEISAM U Jp.) — YMETh
CIIyIIaTh U CIBIIATh MapTHEpA, MPU3HABATh MPABO Ka)XJIOro Ha COOCTBEHHOE MHEHHE,
IIPUHUMATh PEIIEHUS C YYETOM ITO3MIMM BCEX YYACTHUKOB; YYBCTBO MPEKPACHOIO H
ACTETUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MHPOM BEILECTB M HMX IPEBPALLICHUM;
CaMOyBa)XEHHE U SMOLMOHAJIbHO-TI0JIOKUTEIbHOE OTHOILIEHUE K Ce0€;

npusHaéamp: ICHHOCTb 3J0pOBbsl  (CBOEr0 M JIpYrMX JIIOAEH); HEOOXOIUMOCTb
CaMOBBIPaXXEHUS, CaMOpEaIn3aluu, COLUAIbLHOIO IPU3HAHUS,

0Co3Hagamp: TOTOBHOCTh (MM HETOTOBHOCTb) K CaMOCTOSITENIbHBIM TOCTYIIKAM U
NEHCTBUSAM, OTBETCTBEHHOCTh 3a HMX PE3YJbTAThl; TOTOBHOCTH (WJIM HETOTOBHOCTD)
OTKPBITO BBIpAaXaThb W OTCTaUBaTb CBOK IO3UIUI0 U KPUTHYHO OTHOCUTHCA K CBOUM
MTOCTYTIKaM;

RPOAGIANb: SKOIOTUIECKOE CO3HAHME; 100pOKeNaTeNIbHOCTb, J0BEpHUE u
BHUMATEIbHOCTH K JIFOASM, TOTOBHOCTh K COTPYIHUUYECTBY U JIPYK0€, OKa3aHUIO TOMOLIU
TeM, KTO B HEW HyxXJaercs; OOOOLIECHHBIN, YCTOMUMBBIE UM HW30HpaTENbHBIN
NO3HaBaTENbHbIM UHTEPEC, NHULMATUBY U JIO003HATEIbHOCTh B U3yYEHUH MUpPA BELIECTB
Y PEaKLMM; HEJCYyCTPEMIEHHOCTh U HACTOMYMBOCTD B JTOCTHKEHHMH LIEIEN, TOTOBHOCTH K
NOPEOAOJNICHUIO TPYAHOCTEH; YyOEXKIEHHOCTh B BO3MOXXHOCTH IO3HAHMSI MPUPOJIBI,
HEOOXOJIUMOCTH Pa3yMHOI'0 HCIOJb30BAHUS JOCTHXKEHM HAyKW M TEXHOJOTUH st
pa3BUTHS OOIIECTBA;

yMmemb: YCTAaHABIMBATH CBS3b MEXIY LEIBI0 W3YYEHUS XUMHUU M TEM, JUI1 4YEro OHa
OCYIIECTBIISIETCS (MoTHUBaMM); BBITOJIHATH KOPPUTUPYIOIIYIO CaMOOILIEHKY,
3aKJIFOYAIOLIYIOCS] B KOHTPOJIE 32 MIPOLIECCOM M3YyUEHUS] XUMHUH U BHECEHUH HEOOXOAUMBIX
KOPPEKTHUBOB, COOTBETCTBYIOUIMX JTamaM M crocobdam H3y4dyeHUus Kypca XUMUMH;
BBIITOJIHATD PETPOCIIEKTUBHYIO CAaMOOLIEHKY, 3aKJIIOYAIOUIyIOCs B OLIEHKE IIpolecca
pe3ynbTaTa U3y4EeHMsI Kypca XMMHUU OCHOBHOW IIKOJBI, IOJABEACHUM HUTOIOB Ha OCHOBE
COOTHECEHUS LIETIEN U PE3YIIBTATOB;

CTPOUTDH >KU3HEHHbIE U MPOECCHOHATIbHbIEC IUIAHBI C YYE€TOM KOHKPETHBIX COLHAJIbHO-
UCTOPUYECKUX, TMOTUTHYECKUX MU HKOHOMHUECKUX YCIIOBUM; OCO3HaBaThb COOCTBEHHbIE
LIEHHOCTH U COOTBETCTBUE UX

IIPUHUMAEMBIM B KU3HU PELICHUSIM; BECTH JHAJIOT HA OCHOBE PABHOIPABHBIX OTHOLIECHUMI
Y B3aMMHOI'0O YBa)KEHUS.

HJIaHpreMbIe Pe3yJabTaTbl 0CBOCHHUSA y‘l@ﬁHOFO npeamMmerta «XHuMHU»

BI)IHyCKHI/IK AOJZKEH HAYYUTHCA:

* OIIMCHIBATh CBOMCTBA TBépI[BIX, KUIKUX, F83006p33HBIX BCIICCTB, BBIACIAA HUX
CYHICCTBCHHBIC ITPHU3HAKH,

® XapaKTCpPU30BaTh BCIICCTBA 11O COCTAaBy, CTPOCHHUIO H CBOP'ICTBaM, yCTaHaBJINBATb
MNPUINHHO-CICACTBCHHBIC CBA3U MCKAY JaHHBIMU XadPAKTCPHUCTUKAMHU BCIICCTBA,

¢ PaCKpbIBaTb CMBIC]I OCHOBHBIX XHMHWYCCKHX MOHSTUH «aToOM», «MOJICKYJIa»,
«XUMHUYCCKUMN QJIEMCHT», «IIPOCTOC BCHICCTBO», «CJIIOKHOC BCIICCTBO», «BAJICHTHOCTDLY,
HCIIOJIB3YA 3HAKOBYIO CUCTCMY XHMHUH,



* U300pakaTb COCTAaB MPOCTEUIIMX BEHIECTB C IMOMOIIBI0 XUMHUYECKUX (HOpPMYT U
CYLIHOCTh XUMHUYECKUX PEAKLIUN C MOMOILBIO XUMHUYECKUX YPABHEHUM;

* BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BELIECTB, a TAKXKE
MacCOBYIO JOJIF0 XMMHYECKOr0 AJIEMEHTa B COCAMHEHUSAX AJIA OLIEHKU HUX MPAKTUYECKON
3HAYUMOCTH;

* CPaBHUBATh MO COCTABY OKCH/JIbl, OCHOBAHHUS, KUCIIOThI, COJIH;

* KJIACCU(UUMPOBATh OKCHJIBI M OCHOBaHHUS II0 CBOMCTBaM, KHUCJIOTBI M COJM IO
COCTaBYy;

* N10JIb30BATHCA JJAOOPATOPHBIM 000PYJOBAaHUEM U XMMHUYECKOU MOCYI0M;

* IPOBOAUTH HECJIOXHbIE€ XHMHUYECKHUE OIBbITHl M HAONIONEHUS 3a W3MEHEHUSMU
CBOICTB BEIIECTB B MpOLECCEe HUX MpeBpalleHuil; coOnoAaTh MNpaBUia TEXHUKU
0€30MacHOCTH NP MPOBEICHNUN HAOIIOJCHUI U OIBITOB;

* pa3inyaTh SKCIEPUMEHTAIBHO KHUCJIOTBI W INENOYM, IONb3YSICh HWHAMKATOPAMH;
OCO3HaBaThb HEOOXOJMMOCTh COOJIOJIEHUs Mep O€30MacCHOCTH NpU OOpAIEHUH C
KHCJIOTAMH U IEJT0YaMHU.

* pacKpbIBaTh CMBICI niepuognueckoro 3akona JI. . Menneneena;

* OMHUCHIBaTh M XapaKTepU30BaTh TaOIMUHYI0 (OpPMY NEPUOAMYECKON CHUCTEMBI
XUMHUYECKUX DJIEMEHTOB;

* XapaKTEepU30BaTh COCTAB aTOMHBIX SJIEp M pacHpeliesieHue 4ucia 3JIEKTPOHOB IO
JIEKTPOHHBIM CJIOSIM aTOMOB XMMHYECKHMX 3JIEMEHTOB MAaJIbIX IEPUOJOB IIEPUOIHYECKON
CUCTEMBI, & TAK)KE KaJIUs U KaJIbLIUS;

* pazMyaTh BHJbl XHMHYECKOW CBSI3U: HMOHHYIO, KOBAJEHTHYIO IOJISIPHYIO,
KOBAJICHTHYIO HENOJIAPHYIO U METAJUIMYECKYIO;

* H300paxkaThb JIEKTPOHHO-UOHHBIE (POPMYJIBI BEIIECTB, 00OPA30BaHHBIX XUMUYECKUMHU
CBSI35IMU PA3HOI'O BUA;

* BBIABIISITH 3aBUCUMOCTH CBOMCTB BEIIECTB OT CTPOEHUS MX KPUCTAIIMYECKUX
PELIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAININYECKHUX;

* XapaKTEepU30BaTh XMMUYECKHE DJIEMEHTHl U UX COCAMHEHHUS HAa OCHOBE ITOJIOKEHUS
AJIIEMEHTOB B MEPUOJANYECKON CUCTEME U OCOOEHHOCTEN CTPOEHUS UX aTOMOB;

* XapaKTEepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUEHUE IEPUOANUECKOr0 3aKOHA
U TIEPUOMYECKON CUCTEMbl XUMHUUECKUX diemMeHToB JI. . MeHneneeBa; * 0OOBACHIThH CYTh
XUMHYECKUX MPOIIECCOB U UX MPUHLUITUATBHOE OTINYNE OT (PU3MUECKUX;

* Ha3bIBaTh IPU3HAKU U YCIOBUS NIPOTEKAHUS XUMUYECKUX PEAKIIUI;

* YCTaHaBJIMBATh NPUHAMIEKHOCTh XUMHUYECKOW PEAKIIMH K ONpPENEeTEHHOMY THITY IO
OJTHOMY M3 KJIaCCU(UKALMOHHBIX MPU3HAKOB: 1) MO YHUCIY U COCTaBY MCXOJHBIX BEIIECTB
U MPOIYKTOB pPEAKIUHU (PEaKlMK COeIUHEHMS], PA3I0KEHHUs, 3aMELIEHUs] 1 00OMeHa); 2) Mo
BBIICJICHUIO  WJIM  MOIJOIIEHHIO  TEIUIOThl  (peakuuMu  HK30TEPMUYECKHE U
OHIOTEPMUYECKHUE); 3) 10 HM3MEHEHHIO CTENEHEH OKHUCIEHUS XUMHUYECKHX 3JIEMEHTOB
(peakuy OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE); 4) IO 00paTUMOCTH mpouecca (peakuuu
o0paTHMbIC K HeOOpaTHMEIE);

* COCTABJIATh YPABHEHHUSI JIEKTPOJIUTUYECKON AUCCOLMALIMU KUCIIOT, 1IE€JI04YEH, COJIEH;
NOJHBIE W COKpauléHHbIE HMOHHBIE YpaBHEHHUA peakuuil oOMeHa; ypaBHEHHS
OKHMCJIUTEIIbHO-BOCCTAHOBUTEINIBHBIX PEAKIIUIA;



* POrHO3UPOBATh TMPOAYKTH XHMHUECKHUX peakiuid 1o ¢opmysiam/Ha3BaHUSIM
UCXOJHBIX BEMIECTB; OMPEACIATh WCXOJHBIE BemecTBa 1O (HopMynam/Ha3BaHUSM
MIPOJIYKTOB PEAKIINH;

* COCTaBJIATh  YPAaBHEHHUsSI  PEAKLWW, COOTBETCTBYIOIIUX  IOCJIEI0BATEIILHOCTH
(«uemouKe») MpeBpalleHnii HEOPraHUYECKUX BEIIECTB PA3JIMYHbBIX KIIACCOB;

* BBISIBJISITH B MPOLIECCE DKCIIEPUMEHTA IPU3HAKH, CBUIETEIBCTBYIOIINE O TPOTEKAHUU
XMMHUYECKOU peaKiuu;

* IPUTOTOBJISITH  PACTBOPBI  C  OMNPEAECIEHHOM MACCOBOM JI0JIEM PacTBOPEHHOTO
BEILIECTBA;

* OIPENIEIISITh XapaKTeP CPelbl BOAHBIX PACTBOPOB KUCIIOT U LIEIOYEH IO U3MEHEHUIO
OKpacKy UHAUKATOPOB;

* IPOBOAUTh KAYECTBEHHBIC PEAaKLUHUH, TMOATBEPKAAIOIIME HAJIWYME B BOJHBIX
pacTBOpax BEUIECTB OTJEIbHBIX HOHOB

* ONPENEIIATh MPUHAMIEKHOCTh HEOPraHMUYECKUX BEHIECTB K OJHOMY M3 M3YYEHHBIX
KJIACCOB/TPYIII: METAJUIbl U HEMETAJUIbI, OKCHJIbI, OCHOBAHUS, KHCIIOTHI, COJI;

* COCTaBJIAITH (DOPMYJIBI BEIIECTB 110 UX HA3BAHUSM;

* ONPENEIISITh BAJIEHTHOCTh U CTETIEHb OKUCJICHHS DJIEMEHTOB B BEIIECTBAX;

* COCTaBJIATh (HOPMYIIBI HEOPTaHUYECKUX COCTMHEHUU MO BAJEHTHOCTSIM U CTENEHSIM
OKHUCJICHUSI DJIEMEHTOB, a TaKXK€ 3apsjiaM MOHOB, YKa3aHHBIM B TaOJUIIE paCTBOPUMOCTH
KHCJIOT, OCHOBAaHUM U COJICH;

* OOBSICHITh 3aKOHOMEPHOCTH HW3MEHEHHMS (U3UYECKMX W XHUMHUYECKUX CBOWMCTB
MPOCTHIX BEMIECTB (METAUIOB M HEMETAJIOB) W WX BBICIIMX OKCHIOB, O0Opa30BaHHBIX
AJIEMEHTAMH BTOPOT'O U TPETHETO MEPUOIOB;

* Ha3bIBaTh OOIME€ XWMHUYECKHE CBOMCTBA, XapaKTEpHbIE ISl TPYII OKCHJIOB:
KHCJIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMHYECKHUE CBOMCTBA, XapaKTEpHBIC ISl KaXKJOTO U3 KJIACCOB
HEOPTraHWYECKHUX BEIIECTB: KUCIIOT, OCHOBAHUM, COJIEH;

* IPUBOJIUTH IPUMEPBl PEAKIUM, MOATBEPKIAIOMINX XUMHUYECKHE CBOMCTBA
HEOPraHWYECKHUX BEUIECTB: OKCUAOB, KUCIIOT, OCHOBAHUU U COJIEU;

* OIPENIEIISITh BEUIECTBO-OKUCIIUTEND U BEUIECTBO-BOCCTAHOBUTENL B OKHCIIUTEIBHO-
BOCCTaHOBUTENBHBIX PEAKIUAX;

* COCTaBJISITh OKHCIUTEIHLHO-BOCCTAHOBHUTENbHBIN OanaHC (I M3YYCHHBIX PEaKIIHi)
0 MPETIOKEHHBIM CXEMaM PEaKIU;

* IPOBOJUTH JIA0OPATOPHBIE OMNBITHI, TMOJATBEPKIAOIINE XUMUYECKUE CBOWMCTBA
OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEILIECTB;

BbIlyCKHHUK MOJIyYUT BO3MOKHOCTH HAYYUTHCH:

* IPaMOTHO OOpalaThCs C BEMIECTBAMU B ITOBCEIHEBHOM KU3HU;

* 0OCO3HaBaThb HEOOXOAMMOCTH COOMIOJEHUS TMPABUJI SKOJOTMYECKH Oe30MacHOro
MOBEJICHUS B OKPYXKAKOUIEH PUPOTHON CPEIE;

* IOHUMATh CMBIC]I U HEOOXOIUMOCTb COOJIIOJICHUS TMpEANUCaHUM, MpeiaraéMbIX B
MHCTPYKIHMSX O UCTIOIB30BAHUIO JICKAPCTB, CPEACTB OBITOBON XUMUU U JP.;

* HCTIOJIK30BaTh MPUOOPETEHHBIC KIIOYEBBIE KOMIETEHTHOCTA TIPU BBHITIOJHECHUU
UCCJIEIOBATEIbCKUX MPOEKTOB IO H3YYEHUIO CBOWCTB, CIOCOOOB TMONY4YEHUS U
pacrno3HaBaHUsl BEILIECTB;



* pa3BUBaTh KOMMYHUKATHUBHYIO KOMIIETEHTHOCTb, HCIIOJb3Ysl CPEJICTBA YCTHOW H
MUCHMEHHONW KOMMYHHKAIIUM TIPH pabdOTe€ C TEKCTaMU ydeOHWKA W JIOMOJHUTEIHbHON
JUTEPATypoOr, CIPABOYHBIMU TAOJIMIIAMH, TMPOSBISATH TOTOBHOCTh K YBaXKEHUIO HHOU
TOYKH 3pEHUS TTPU 00CYKIECHUU PE3YJIbTaTOB BHITIOJIHEHHOW paOoThI;

* 0OOBEKTUBHO OIICHUBaTh MH(POPMAIMIO O BEHIECTBAX M XUMHUYECKUX MpOIeccax,
KPUTUYECKH OTHOCHUTHCS K ICEBAOHAYYHOW HMH(OpMalUU, HEJOOPOCOBECTHOW peEKIIaMe,
KACaIOIENCs UCIIOJIb30BAHMS PA3JIMYHBIX BEIIECTB.

* OCO3HaBaTh 3HAYCHUE TEOPETUUECKUX 3HAHUHN Ui IMPAKTUYECKOM JEATEIbHOCTU
YEJNOBEKA;

* ONUCHIBATh H3Y4YEHHBIE OOBEKTHI KAaK CHUCTEMBI, MPHUMEHSS JIOTUKY CHCTEMHOIO
aHaIu3a;

* IPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSX IEPUOAUYECKOM CUCTEMBI XMMHYECKUX
AJIEMEHTOB JIJIs1 OOBSICHEHUS U MIPEABUACHUS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh MHPOPMAIMOHHYIO KOMIIETEHTHOCTh MOCPEACTBOM YINIYOJEHUS 3HAHUU
00 MCTOPUM CTAHOBJICHUS XUMHUYECKOW HAYKH, €€ OCHOBHBIX MOHATHHA, TEPUOTUIECKOTO
3aKOHA KaK OJHOIO M3 BAXKHEWIIMX 3aKOHOB MPUPOJAbI, a TaKXKE O COBPEMEHHBIX
JOCTHKECHUSAX HAYKH U TEXHUKHU.

* COCTABJIATh MOJIEKYJISIPHBIE U TIOJIHBIE HMOHHBIE YPAaBHEHHS IO COKPAIIEHHBIM
MOHHBIM YPaBHEHUSIM;

* IPUBOJAWTH MPUMEPHl PEAKIMU, MOATBEPKAAIOIINX CYLIECTBOBAHUE B3aMMOCBSI3U
MEK]1y OCHOBHBIMHU KJIACCAMHU HEOPTaHMYECKUX BEIECTB;

* POTHO3UPOBATh PE3yJIbTAThl BO3JCUCTBHS Pa3IUYHBIX (PAKTOPOB HA H3MEHEHUE
CKOPOCTH XUMUYECKON PEaKLy;

* MPOrHO3UPOBATh PE3YJbTAThl BO3JIEUCTBUSL PA3JIMUYHBIX (DAKTOPOB HA CMEICHUE
XMMHYECKOTO PAaBHOBECHS.

* IPOrHO3UPOBATh XUMHUYECKHE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHHUS;

* IPOTHO3UPOBATh  CIIOCOOHOCTH  BEIIECTBA  MPOSIBIATH  OKHUCIWUTEIBHBIC  WIIH
BOCCTaHOBUTEJIbHBIE CBOMCTBA C YYETOM CTEINEHEW OKUCICHUS DJIEMEHTOB, BXOISILINUX B
€ro COCTAaB;

* BBISIBJISITHh CYLIECTBOBAHUE IT'€HETUUYECKOW B3aMMOCBSI3M MEXK]Y BELIECTBAMU B PAAY:
IIPOCTOE BEMIECTBO — OKCHUJ — TUAPOKCU — COJIb;

* OPraHU30BbIBATh, IPOBOJUTH YUYEHUUECKHUE MPOEKTHI 110 UCCIIENOBAHUIO CBOMCTB

BCIICCTB

JIn4HOCTHBIE:

e B IIEHHOCTHO-OPMEHTALlMOHHON C(epe — YYyBCTBO TOPJOCTH 3a POCCHUHUCKYIO
XUMHYECKYIO HayKy, TYMaHU3M, OTHOLIEHHUE K TPYAY, LEIEYCTPEMIIEHHOCTD;

 (hopMHpOBaHME IIEHHOCTH 3JI0POBOr0 M 0€30macHOro obpasza >XKM3HHU; YCBOEHHE
OpaBWJI HMHAMBUAYAJbHOTO U KOJUIEKTHBHOrO O€30MacHOr0 TOBENECHHS B
YPE3BbIYANHBIX CUTYALUAX, YTPOXKAIOIINX KU3HU U 310POBbIO JIIOJIEH;

e« B TpyIOBOM cdepe — TOTOBHOCTb K OCO3HaHHOMY BBIOOPY JajbHEHIIeH
00pa3oBaTeIbHON TPACKTOPUU;

o B [TI03HABATEJIbHOM (KOTHUTUBHOW, MHTEIUIEKTYaJIbHOW) cepe — yMEHHE
YIPABJIATh CBOEW MO3HABATEIBHON JAESITENBHOCTHIO.



o (popmMupOBaHKE OCHOB IKOJIOTHUECKON KYJIbTYpPbl, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOI'0 MBIIIUIEHUS], pa3BUTHE OIIbITA
AKOJIOTHYECKH OPUEHTUPOBAHHOMN pedIeKCUBHO-OLIEHOYHOM U MPAKTUYECKON
NESATENbHOCTH B )KU3HEHHBIX CUTYAIMSIX;

MeTtanpeaMeTHble:

YMEHUE CAMOCTOSITENBHO ONPENEsATh LIeM CBOEro OO0y4YeHUs, CTaBUTh U
dbopMmynupoBaTth s ce0s HOBBIE 3aJaud B yd€0e W TO3HABaTEIbHOU
NEeATENbHOCTH, pPa3BUBATh MOTHUBBI W HHTEPECHl CBOEW IO3HABATEIbHOMN
NEeSTENbHOCTH;

YMEHHUE CaMOCTOSITENIbHO IUIAHUPOBATH IyTH AOCTHKEHUS LENEW, B TOM YHCIIE
albTepHATUBHBIC, OCO3HAHHO BBIOMpaTh Haubosee >(PPeKTUBHBIE CIOCOOBI
peleHus: yueOHbIX U TO3HaBaTENIbHbIX 3a/1a4,;

YMEHHUE COOTHOCUTH CBOM JIEWCTBUSA C IUIAHUPYEMBIMHU pE3yJIbTaTaMu,
OCYULIECTBJISITh KOHTPOJIb CBOEH JEATENbHOCTH B MpPOIECCe JOCTHKEHUS
pe3ynbTaTa, ONpeesaTh CIOCOObI IEUCTBUI B paMKaxX MPEIOKEHHBIX YCIOBUHN
U TpeOOBaHUM, KOPPEKTHUPOBATb CBOM JEUCTBUS B COOTBETCTBUHM C
WU3MEHSIOIIENCS CUTYaLUEN;

yMEHHUE OIICHUBATh MPABWJILHOCTH BBIIOJHEHHS y4eOHOUM 3a/auu, COOCTBEHHbIE
BO3MOXKHOCTHU €€ PEIICHHUS;

BJIAJICHUE OCHOBAMHM CAaMOKOHTpPOJIS, CAMOOLEHKH, NPHUHATHS pEUICHUN U
OCYUIIECTBJICHUSI OCO3HAHHOTO BbhIOOpa B y4yeOHOM U  IO3HABATEIbHOU
NEeSTENbHOCTH;

YMEHUE OMpENeNsiTh MOHSTH, CO37aBaTh 000OIIEHNUs, YCTAaHABIIMBATh AHAIOTHUH,
KJ1acCU(ULIUPOBATh, CAMOCTOSTENBHO BBIOMpPATh OCHOBAaHHUA W KPUTEPUU IS
KJacCU(PUKAIMKM, YCTaHABJIMBATH MPUYUHHO-CIEJACTBEHHbIE CBS3U, CTPOUTH
JIOTUYECKOE PACCYKIECHHE, YMO3aKIIOUeHHE (MHIYKTUBHOE, AENYKTHBHOE U IO
AQHAJIOTUM) U JI€]aTh BBIBOJIBI;

yYMEHHUE CO3/1aBaTh, IPUMEHATh U MPEOOPa30BbIBATh 3HAKU U CUMBOJIBI, MOJIEIH U
CXEMBbI JJIs pelIeHus] y4eOHbIX U TT03HABATEIbHBIX 3a/1a4;

YMEHHE OPraHU30BbIBATh YUEOHOE COTPYIHUYECTBO U COBMECTHYIO JESTENbHOCTD
C YYUTEJNEM U CBEPCTHUKAMHM; pabOTaTh MHAMBUAYAJIbHO U B IPYIIE: HAXOIUTh
of1iee pelleHue U paspemars KOHGIUKTH Ha OCHOBE COTJIAaCOBAHMS MO3ULUHN U
yuéra uHTepecoB; (OPMYIUPOBaTh, APTYMEHTHUPOBaTh M OTCTaWBaTh CBOE
MHEHHUE;

YMEHHUE OCO3HAHHO UCIIOJIB30BATh PEUEBBIE CPEJICTBA B COOTBETCTBUM C 3aJadei
KOMMYHUKALIMH JIJIS1 BBIPAYKEHUSI CBOMX YYBCTB, MBICJIEH U MOTPEOHOCTEH;
IUTAHUPOBAHUS U PETYJISIUU CBOEH JESITEIbHOCTH; BIaJE€HUE YCTHON U
NUCbMEHHOM PEUbI0, MOHOJIOTUYECKOW KOHTEKCTHOM PEYbIo;

(GbopMHpOBaHME U paA3BUTUE KOMIETEHTHOCTH B OOJACTH HCIOJb30BAHUS
UH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

(dbopMHUpOBaHUE U PA3BUTUE DKOJIOTMUECKOTO MBIIUICHHS, YMEHUE TPUMEHSTh €ro

B NIO3HABATEIIbHOM, KOMMYHHUKATHUBHOM, COLIMAJIbHOM  TPAaKTHKE U
npogeccuoHaILHON OpUEHTAIUH.
IIpeamerHsbie:

1.B no3naBarenbHO# cepe:



JaBaTh ONPEJEICHUS W3YUYEHHBIX MOHATHUH: «XUMUYECKUM BIEMEHT», «aTOM,
«AOH», «MOJEKYJa», «IPOCThIE M CIOXHBIE BEIIECTBA», «BELIECTBOY,
«xuMuyeckas (opmysa», «OTHOCHTENbHAs aTOMHAas Maccay, «OTHOCHUTENIbHAs
MOJIEKYJISIpHast Macca, «BAJIEHTHOCTB, «CTETNEHb OKHUCJICHUS»,
CKPUCTAJIMYECKAsT PEUIETKA», «OKCHIABD», «KHCIIOTBD», «OCHOBAHMS», «COJIN»,
«aM(pOTEPHOCTbY, «UHIAUKATOPY, «IIEPUOAMYECKUN 3aKOH», «IEpPHOIUYECKas
TaOMUIa», «U30TOMBI», «XMUMHYECKas CBS3b», «IJIEKTPOOTPULIATEIHHOCTH,
«XHMHUYECKAsl PEaKUuus», «XUMHUYECKOE YpPABHEHUE», «TECHETHUYECKAas CBS3bY,
«OKHCIIEHHE»,  «BOCCTAHOBIICHHE»,  «JJIEKTPOIUTHYECKAs  JIUCCOLMALUSY,
«CKOPOCTb XMMHYECKOU pEaKIINN;

OMUCATh JEMOHCTPALMOHHBIE M CAMOCTOSITENIBHO MPOBEICHHbIE XHMHUYECKUE
JKCIIEPUMEHTHI;

OMKCHIBATh M pa3/iMuaTh HW3YyYEHHBIE KJIACCHI HEOPTraHWYECKUX COEAUHEHMHI,
IPOCTHIE U CII0KHBIE BEIECTBA, XUMUUECKUE PEAKIUY;

KJIACCU(PHUIMPOBATh U3yUYE€HHbIE OOBEKTHI U SBJICHUS;

JIeNaTh BBIBOJBI M YMO3AKJIIOUEHUSI M3 HAONIOJEHUMN, M3YYEHHBIX XUMHUYECKUX
3aKOHOMEpPHOCTEM, MPOrHO3UPOBATh CBOWCTBA HEWU3YUYEHHBIX BEIIECTB 10
AHAJIOTUH CO CBOMCTBAMH M3YUYEHHBIX;

CTPYKTYpPUpPOBaTh M3YYEHHbIH MaTepuag U XUMHUYECKYI0 HH(POpPMALHIO,
HOJYYEHHYIO U3 IPYTUX UCTOYHUKOB;

MOJIETUPOBATh CTPOEHUE ATOMOB 3JEMEHTOB 1-3 MepuoJIoB, CTPOCHUE MPOCTHIX
MOJIEKYJ;

2.BUeHHOCTHO — OPMEHTAIIMOHHOM cepe:

aHAJIM3UPOBATh M OIIEHUBATH MOCJEACTBUSA JJI1 OKPYXKAIOMIEH cpeabl OBITOBON U
NIPOM3BOJICTBEHHOW JIEATEIbHOCTH 4YEJIOBEKa, CBS3aHHOM C mepepaboTKon
BEIECTB;

3. B TpynoBoii cdepe:

IMPOBOAUTH XUMMYECKUM 9KCIICPUMCHT,

4. B cpepe 0€30NaCHOCTH KU3HEAEATETHLHOCTH:

OKa3bIBaTh IEPBYIO IOMOINIb MPU OTPABICHUSIX, OXKOrax M APYruX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMU U JJa00OpaTOPHBIM 000Dy I0BAHUEM.

Y4e0HO TeMATHYECKHUH IJIAH

Ne Ha3zBanwue riaBbl KonmuuectBo | Ilpaktudeckue | KonTponbHbie
TJIaBbI 4acoB paboThI paboThI
BBenenue. O0miasa 10 Nel
XapaKTepUCTHUKA

XAMHUYECKHUX 3JIEMEHTOB U
XAMUYECKUX PEAKIIHM.
[lepuognuueckuii 3aK0H U
[Tepnoguueckas cucrema
XHMHUYECKUX DJIEMEHTOB
J[.1.Menneneena




1. MeTtauisl 18 Nel-3 Ne2
3. Hemeramisl 28 Ne4-6 Ne3
5. O00061IeHNE 3HAHUH 110 10 Neq

XHUMHH 332 KypC OCHOBHOM

IITKOJIBL.

Htoro 70 6 4




