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IHosicuuTebHAA 3aIUCKA
CraTtyc nporpaMmbl
Pabouas mporpamMma mo XxumMuHM B 9 Kiacce cocraBieHa Ha ocHOBe I[IpumepHoii
MporpaMMBbl  OCHOBHOTO 0O0IIero ooOpa3oBaHus 1O XuUMUU (0a30BBIH YpOBEHB). (XUMHI.
EctectBo3nanue. Coxpepxkanue odpasoBanus: COOPHUK HOPMATHBHO-TIPABOBBIX TOKYMEHTOB M
MeTOANYEeCKUX MaTepuanoB. — M.:Bentana-I"pad, 2007.—-192 c. — CoBpemeHHOE 00pa3oBaHUE.
Pabouyast mporpaMma OpueHTHPOBaHA HA UCIIOJIb30BaHUE YUYeOHHKA:
Pymsutuc I'.E Xumwusa: Heopran. xumus: y4eOHMK Juisi 9 K. 00meoOpa3zoBaTesIbHBIX
yupexnaenuit/ I'.E Pynsutuc, ®@.I' @enpaman.- 12-e usa., ucrp. - M.: IIpocsemenue, 2008.-176c¢.
[Iporpamma paccumtana Ha 68 wacoB B IX kiacce, u3 pacuera - 2 y4eOHBIX Yaca B
HEJEN0, U3 HUX: JJI NPOBEACHUS KOHTPOJBHBIX - 4 4aca, mpakThyeckux pador - 10 gacos,
71a00paTOPHBIX OIBITOB - 8.
HcxoaHbIMU JOKYMEHTAMM JIJIs1 COCTABIICHUS TpUMEpa paboyeil mporpaMMbl sIBHITUCH:
e 3akoH «O0 oOpa3oBaHUN»
e Ilpukaz MunobOpaszoBanus Poccum ot 05.03.2004 1. Ne 1089 «OO6 yTBepxkaeHUU
(denepalbHOrO  KOMIIOHEHTa  TOCYJapCTBEHHBIX  OOpa30BaTENbHBIX  CTAHJAPTOB
HAYaJILHOTO 00IIIEero, OCHOBHOTO OOIIETr0, ¥ CPEAHETO (MOJTHOTO) 00IIETo 00pa30BaHUS)
e Ilucemo MunobpasoBanuss Poccum ot 20.02.2004 r. Ne 03-51-10/14-03 «O
BBEJICHUU benepanbHOTO KOMIIOHEHTa roCyJapCTBEHHBIX
00pa30BaTEeNIbHBIX ~ CTaHAAPTOB HAYaJIbHOIO OOLIET0, OCHOBHOI'O OOIIEr0 M CPEAHEro
(mostHOTO) 00IIIEr0 00pa30BaAHUSM
e [lpukaz MwunoOpaszoBanuss Poccum ot 09.03.2004 1. No 1312 «OO0 yTBepKaeHUU
¢denepanpHOro 0a3ucHOro y4eOHOro IUIaHA M TPUMEPHBIX YYEOHBIX IUJIAHOB JUIS
o0mieo0pa3oBaTeNbHbIX  yupexaeHuid P®, peanusyrommx nporpaMmbl  OOIIEro
o0pa3zoBaHUs»
e [Ilucemo MunoGpnayku Poccun ot 07.07.2005 r. «O mpuMepHBIX HporpamMmax Io
y4eOHBIM IIpeaMeTaM (eeparbHOro 6a3UCHOTO YUeOHOTO TIaHa
o @enepalbHBIi KOMIIOHEHT TOCYJapCTBEHHOTO CTaHJapra o0iiero oOpa3oBaHus,
yTBEpKACHHBIN npukazoM MunoOpazoBanust PO Ne 1089 ot 09.03.2004;
o [IpumepHsle nmporpaMMsl 1Mo y4yeOHbIM mpeaMeTaM (eaepabHOro 0a3ucHOro y4yeOHOro
wrana [IpuMepHas mporpamMma OCHOBHOTO OOIIET0 0Opa3oBaHUs MO XUMHH (0a30BBII
ypoBeHb). (Xumus. EctectBoznanue. Conepxkanue oopasobanus: COOpHUK HOPMaTHUBHO-
MIPABOBBIX JIOKYMEHTOB W METOJMYECKUX MaTepuaioB. — M.: Benrana-I"pad, 2007. — 192
c. — (CoBpeMeHHOE 00pa3oBaHue).
o @epaepanbHbli 0a3UCHBIA y4eOHBIM TIJIAH [IJI1 OCHOBHOTO OOIIEro oOpa3oBaHUs,
YTBEp>KIEHHBIHN mpukazoM MunoOpazosanus PO Ne 1312 ot 05.03. 2004;
o @enepasbHBIN IepevyeHb y4EOHHKOB, PEKOMEHI0BAHHBIX (TomyIIEeHHBIX )
MuHHCTEpCTBOM 00pa3oBaHUs K MCIOIb30BAHUIO B 00pa3oBaTebHOM IMpoIecce B
00pa30BaTENIbHBIX YUPEKACHUIX, PEATU3YIOMINX 00pa3oBaTe/IbHbIE MPOTrPaMMbl OOIIETO
oOpaszoBanus Ha 2006/2007 yuebnsblit ron, yreepxkaeHHbM [Ipukazom MO P® Ne 302 ot
07.12.2005 r.;
e [Ilucemo MunoOpuayku Poccum ot 01.04.2005 Ne 03-417 «O mepeune y4deOHOro u
KOMIIBIOTEPHOTO O00OpYyJOBaHUS I OCHAILIEHHUs OOpa30BATENbHBIX YUPEKIECHUI»
(//Becthnuk obpaszoBanus, 2005, Ne 11unu caiit  http:/ www. vestnik. edu. ru).
Crpykrypa

[lporpaMMa 1O XMMHHM COCTOMT M3 TPEX B3aHMMOCBS3aHHBIX MEXIy COOOH OT/AEIOB
:IOSICHUTEJIbHAS 3aIllCKa, OCHOBHOE COJEp)KaHHe Kypca, TpeOOBaHMSA K 3HAHUSM M YMEHUSIM
y4aIuxcs.
IMean u 3apauun:
B paboueii mporpamMme HanUIM OTpa)KCHHE HEJM M 3a4a4M M3Y4YCHUS XHMUU Ha CTYNCHH
OCHOBHOI0 0011ero oOpa30BaHUs, W3JIOKEHHbIE B IOSICHUTENBbHOM 3amucke K I[IpumepHoit
porpamMmme Mo XUMHU:



e OCBOEHHE Ba’KHEHIIMX 3HAHUI 00 OCHOBHBIX MOHATHUAX M 3aKOHAX XUMHH, XUMUYECKON
CUMBOJIUKE;

e OBJAJleHHE YMEHHUsIMHU HAONIOJIaTh XUMHYECKUE SIBIICHUS, MPOBOJUTH XHUMHYCCKHIA
9KCIIEPUMEHT, MPOU3BOJUTH PACUYEThl HAa OCHOBE XUMHUYECKUX (QOpPMyJa BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKLU;

e Ppa3dBHTHe NIO3HABATEJIbHBIX UHTEPECOB U MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B mpoliecce
MPOBEACHUSI XUMHUYECKOTO 3KCIIEPUMEHTa, CAaMOCTOSTEIBHOIO NMPHOOPETeHNsI 3HAHUHN B
COOTBETCTBUM C BOZHUKAIOIIMMH KU3HEHHBIMU TOTPEOHOCTAMU;

e BOCIHMTAHME OTHOLICHHUS K XUMHM KaK K OJHOMY U3 (pyHIaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMSI U DJIEMEHTY O0LIeueI0OBeUeCKON KyIbTYpHI;

e INpPUMEHEHHE MNOJYYeHHBbIX 3HAHUH M YMEHH# /Uil 0€30MacHOTO MCIOJIb30BAHUS
BEIIECTB U MaTepUaIOB B OBITY, CEJIbCKOM XO3SMCTBE M Ha MPOU3BOJACTBE, PEUICHUS
NPAKTUYECKHUX 3a7a4y B IOBCEJHEBHOM XWU3HH, NPEIYNPEXKICHUS SBICHUM, HAHOCALINX
BpEJ1 3/I0POBbIO YEJIOBEKA U OKPYKaIOIIEH Cpeie.

e B paboueii mporpamme 3alloK€Hbl BO3MOXHOCTH IpenycMoTpeHHoro CraHmapTom
dhopmupoBaHus 00yJarOMUXCsl OOIICYYeOHBIX YMEHUN W HABBIKOB, YHHUBEPCAIBHBIX
CHIOCO0O0B JEATENFHOCTH U KITFOUEBBIX KOMITETCHIINH.

Oo0mey4yeOHbIEe YMEHUS, HABBIKH M CIIOCOOBI 1eATEILHOCTH
e HCHOJb30BaHHUeE IS MO3HAHU OKPY>KaloILEero MHupa
Pa3IUYHBIX METOJOB (HAONIOEHUS, U3MEPEHUS, OTBITHI, SKCTIEPUMEHT);
e TMpoOBeJeHHE MPAKTUYECKUX U JTa0OPATOPHBIX pabOT, HECIOKHBIX IKCIIEPUMEHTOB U
OTMCaHUE UX PE3YIbTATOB;
e HCHOJb30BAHMeE JUI1 pEIICHHUsS I03HAaBATENbHBIX 3a7ad pa3jIUYHbIX HCTOYHUKOB
uHdOpMaInu;
e CO0JIIOICHHEe HODM U TMpaBuUi IMOBEACHHUA B XHUMHUYECKUX JabopaTtopusx, B
OKpYKarolle cpeie, a Takke MpaBHIl 3[0POBOr0 00pasa KHU3HU.
[Ipunuuner  oTOOpa OCHOBHOTO M JOMOJHHUTEIBHOTO  COJIEp)KAHMUS CBA3aHBl C
IIPEEMCTBEHHOCTBIO IIeNiell 00pa3oBaHUs Ha pAa3jMYHBIX CTYNEHSIX U YPOBHAX OOYy4YeHWs,
JIOTUKON BHYTPUIPEIMETHBIX CBSI3€H, a TAaKXKE C BO3PACTHBIMU OCOOCHHOCTSIMU DPa3BUTHUS

yqamuxcs.

ITo3HaBaTebHas 1eSITEILHOCTD

Hcnonp3oBanue Jj1sl MO3HAHUS OKPYKAIOIIEr0 MHUpPa PAa3IMYHBIX METOA0B (HaOIIO/IEHUH,
U3MEpEeHUH, 3KCIIepuMeHTa, MojienupoBanus u Jip.) IlpuoOGperenne ymenuit pasnudath (GaxThl,
TUIOTE3bl, NPUYUHBI, CJIEACTBUSA, JI0KA3aTEIbCTBA, 3aKOHBI, TEOPUHU; IMPHUOOPETEHHE OIbITA
OKCIIEPUMEHTAIBHOM  MPOBEPKM  BBIABUIAEMBIX ~ TUIOTE3;  BBIJCJIEHHE  3HAUMMBIX
(YHKIIMOHAJIBHBIX CBSI3€W U OTHOILIEHUH MEX1Yy 00ObEKTaMH U3yUYEHUS; BBISIBICHUE XapaKTEPHBIX
MPUYMHHO-CJIE/ICTBEHHBIX CBS3€H; TBOPUECKOE peIIeHHE Y4EeOHBIX M MPAKTUYECKUX 3ajau:
YMEHHE UCKATh OPUTMHAJIbHBIE PEIICHUS, CAMOCTOSATEIbHO BBINOIHITH Pa3IU4HbIE TBOPUECKHE
paboThbl; yMEHHE CaMOCTOSATEIBHO M MOTMBUPOBAHHO OPraHHU30BBIBATH CBOIO MO3HABATEIbHYIO
JEeSATEIbHOCTh OT IOCTAHOBKH LIEJIH A0 MOJIy4EHHsI pe3yIbTaTa U €ro OLIEHKU.

NudopmannoHHO-KOMMYHHKATHBHAS 1eATEIbLHOCTD

Pa3zButue crnocoOHOCTH NMOHUMMATh TOUYKY 3PEHHUs COOECEAHMKA M NPHU3HABaTh IIPAaBO Ha MHOE
MHeHue. [lpuoOperenue yMmeHHs TONy4aTh HMHPOPMALMIO W3 Pa3HBIX HCTOYHHUKOB U
UCIOJb30BaTh €€; OTJAEJICHHE OCHOBHOM HH(pOpMAalMM OT BTOPOCTEIEHHOM, KPUTHUYECKOE
OLICHUBAHME JIOCTOBEPHOCTH IMOJy4YeHHON HH(pOpMaIuu, nepenada cojepxaHus UHPOpMaLUU
a/IeKBaTHO IOCTABJIEHHOM L€JIN; EePeBOl HMHPOPMALIMU U3 OJHOM 3HAKOBOH CHCTEMBI B IPYTYIO;
YMEHHE  pa3BEpPHYTO OOOCHOBBIBATH  CY)KICHHs, JaBaTh  ONpEACICHUS, IPHUBOIAUTH
JI0Ka3aTeIbCTBA; HUCIOJIb30BAHUE MYJIbTHUMEIUMHBIX PECYPCOB M KOMIBIOTEPHBIX TEXHOJIOIMH
i 00paboTKH, Mepeadn, CUCTeMaTH3aly HHPOPMaIiK, Co31aHus 0a3 TaHHBIX, TPE3CHTAI[IH
pe3yabTaTOB MO3HABATEIbHON M NMPAKTUYECKON NEATENbHOCTH; BaJIeHUE OCHOBHBIMHU BHIaMU



MyOJMYHBIX BBICTYIUIEHUH (BBICKA3bIBAHUS, MOHOJIOT, JHMCKYCCHUS, IOJIEMHKA), CIIEJOBaHHE
STHUYECKUM HOpMaM U IpaBHUJIaM BEJCHUSI JUaIora U JUCIyTa.
PeduiexcuBHas 1eATEJIbHOCTH

[IpnoOpeTeHne ymMeHUN KOHTPOJS W OLEHKH CBOCU NIEATEIbHOCTH, YMEHHS IPEIBUICTH
BO3MOXXHBIE PE3ylIbTaThl CBOMX JCWCTBHI; OOBEKTHMBHOE OIICHHBAaHHE CBOUX YYEOHBIX
JOCTYKCHHM, TIOBEJICHUSI, Y€PT CBOCH JIMYHOCTH; YUET MHEHHUS JIPYTUX JIFOACH TPH ONpeeICHIN
COOCTBEHHOM MO3UIMH M CaMOOLICHKE; ONpEeJesICHHEe COOCTBEHHOI'O OTHOIIEHUS K SIBICHUSIM
COBPEMEHHOM XKM3HU; OCYIIECTBIEHHE OCO3HAHHOTO BhIOOpa MyTel MpooiiKeHHs: 00pa30BaHUs
i Oyayei npodeccuoHanbHOM NesITENLHOCTH.

CooTHomeHHe coaep:xkaHus ¢erepajbHOI0 KOMIIOHEHTA rocyaapcTBeHHoro Cranaapra u
IIpumepHoii MporpaMMbI 0 XMMHH OCHOBHOTI'0 00111er0 00pa3oBaHMs:

o [lpumepHas mporpamma Mo XMMHH, COCTaBIIEHHAsI HA OCHOBE ()efiepaIbHOr0 KOMIIOHEHTA
rocygapctBeHHoro CTaHaapTa OCHOBHOTO 0O0IIero oOpa3oBaHHs, MpeaycMaTpUBaeT
U3y4eHHE TEM TMPOMHCAHHBIX B (eaepalbHOM KOMIIOHEHTE TOCYAapCTBEHHOTO
Cranpgapra.

o B IIpumepHoi#i mporpaMMe OTCYTCTBYET PsiJ] BOIIPOCOB U3 TEMBI «DJIEMEHTAPHbBIE OCHOBbI
HEOPTraHUYECKOW XHWMHH». CBOMCTBA MPOCTBHIX BEIIECTB (METAVIOB M HEMETAJUIOB),
OKCHJIOB, OCHOBaHHi, KMCJIOT, COJIEH; BOJIOPOJIHBIE COEUHEHHS] HEMETAJUIOB; 030H. 1 13
TeMbl «DKCIEPUMEHTAJIbLHBIC OCHOBBI XMMHUWY»: MPOBEICHUE XUMUYECKUX PEaAKIUNA MpHU
HarpeBaHUMU.

o TemaTrnka m KoJM4YeCTBO JIA0OOPATOPHBIX H NMPAKTHYECKHX PadoOT, COOTBETCTBYIOT

IIpuMepHoOIi mporpamMmMe Mo XMMUKM OCHOBHOIO 00111er0 00pa3oBaHusl.

e Pacnpenenenne 4YacoB 1O TeMaM COCTaBJI€HO IO aBTOPCKOW MporpaMMe ¢
UCIIOJIb30BAaHUEM PE3EPBHOrO0 BpeMeHU. DOpMYIMpPOBKA HA3BAaHUM PA3[eiioB U TEM —
COOTBETCTBYET aBTOPCKOM MporpaMme.

e Tema ypoka coBmajaer ¢ Ha3BaHHEM Naparpada yueOHHKa, KpoMe YPOKOB «Beruucienus
0 XUMHUYECKUM YypaBHEHUAM» U «CBS3b MEXIy KilaccaMH HEOPraHUYEeCKUX
coeanuHeHUM" (conepxkanue B TEKCTE B BUJIE ab3arieB). Bce
JEMOHCTpAINH, JIAOOpaTOPHBIC OMBITHI U MPAKTUYECKUE 3aHATHs B3sAThl U3 [IpumepHoit
porpam Mbl.

e . Kypcusom BbllleTIeH MaTepuai, KOTOPbIM MOJJIEKUT HW3YYCHHUIO, HO HE BKIIIOYAETCS B
TpeboBanus K ypOBHIO MOATOTOBKH BBIITYCKHUKOB.

o Ilpun opranmsanmm ydeOHOro mpouecca no npeamery 80% ypoka mnpeamnosiaraercs
NPOBECTH Kak KOMOMHUpOBaHHbIE;, 18% - M3ydeHHE M MEPBHUYHOTO 3aKPETUICHHUSI HOBBIX
3HaHui; 1% - ypoku komiuiekcHoro npuMenenus 3YH; 1% - ypoku KOHTpoIIsi, OLIEHKH U
KOPPEKIIMY 3HAHUM YJaIIuXCs.

IIpome:xyTouHast aTTecTalMs IPOBOJUTCS COTIACHO YCTaBy M (WIHM) JOKAJIbHOMY aKTy
o0pasoBatelib HOro yupexaeHus B Gpopme TecTa.

MeToabl KOHTPOJISI: MUCEbMEHHBIN U YCTHBIM.

®opMBbI KOHTPOJIS: TECT, CAMOCTOSITENIbHAS padoTa, YCTHBIN OIpoC.

[Ipy wm3ydyeHHu Kypca NPOCIEKUBAIOTCA MEXKIPEAMETHBIE CBSI3U € OHOJOTHel, (U3UKOH,
reorpaduei.

TemaTn4eckoe IJIAHUPOBAHUEC

Tema, pasgen Ko:-Bo yacos [IpakTuyeckue paboThI JlaGopaTopHsble
paboThI

[loBTOpeHue Kypca XumMuu 8 3

KJIaCC

DIIEeKTPOTUTHYECKAs 9 1 1

JYccoLnanus




[Toarpynmna xuciopona 7 1 1
OcHOBHBIE 32aKOHOMEPHOCTHU 1

XUMHYCCKHUX PEaKIHH

Ilonrpynna azora 11 1 1
[Moarpynma yriepoma 9 1 1
OO0m1re cBOICTBAa METAJIIOB. 13 3 2
OCHOBBI OpraHUYECKON 10 1

XUMHH.

XHUMUS U )KU3HD 5) 2

Bcero: 68 10 6

Coaep:kanue Kypca XumMuu 3a 9 kiaace 68 y/rox (2 u/Hen.;)
HEOPT'AHUYECKAS XUMMUS
IloBTOpEHNE OCHOBHBIX BONPOCOB Kypca 8 kiacca (3 4)

Tema 1. dnexkTpoaurnyeckas quccomuanus (9 1)
DIEKTPOIUTHI U HEDNIEKTPOIIUTHI. DIIEKTPOIUTUIECKAS JUCCOIMAIUS BEIIECTB B BOJIHBIX
pactBopax. Monbl. KaTroHbl 1 aHuOHBL.! uopammuas meopus pacmeopos. INEKTPOIUTHIECKAS
JYCCoLMalus KUCIOT, 1meino4eil u coseld. Cnalble U CUIIbHBIE 3JIEKTPOIUTH. CTENEHb
JTUCCOLIMAIINY. Peakinu nonnoro ooMeHa. OKUCIUTETFHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.
Oxkucinurenb, BOCCTAHOBUTENb. [ udponu3 coeil.
JdeMoHcTpanuu. VcnbiTanue pacTBOPOB BEIIECTB HA AJIEKTPUUECKYIO IIPOBOIUMOCTb.
JIBIDKEHHE NOHOB B JIEKTPUYECKOM IIOJIE.
JlaGopaTopHble onbIThl. Peakiiyu oOMeHa Mex 1y pacTBOPAMU IIIEKTPOIUTOB.
IIpakTnyeckas padora. Pemenue sKkcriepuMeHTATBHBIX 33]1a4 10 TeMe «DIIEKTPOIUTHIECKast
JTUCCOLIAAIUS.
Tema 2. Kucaopona u cepa (7 1)
[TonoskeHne KUCIOPOIa U Cephbl B MEPUOIUIECKON CUCTEME XUMUUECKHUX DJIEMEHTOB, CTPOSHUE
MX aTOMOB. AJUIOTPONHUS KUCIOPOa — O30H.
Cepa. Amotponus cepbl. Pusznyeckue U XuMU4eckue cBoiicTBa. HaxoxxaeHnue B mpupoze.
[Ipumenenue cepol. Oxcun cepoi(IV). CepoBogopoHas U CEpHUCTAS KUCIOTHI U UX COJIH.
Oxcun cepbi( V). Cepnas kuciora u ee conu. OKUCIUTENbHBIE CBOWCTBAa KOHIIEHTPUPOBAHHOMN
CEpPHOM KUCIOTBHI.
Ionsamue o ckopocmu xumuyeckux peaxyuii. Kamanuszamopul.
JdeMoHcTpanum. AJUIOTpONus KUCIOPOJa U cepbl. 3HAKOMCTBO € 00pa3liaMy MPUPOIHBIX
cynb(puI0B, CyIb(aTOB.
JlaGopaTopHble onbIThl. PacniozHaBanue cynbhua-, cyabpuT- U cylb(paT-uoHOB B
pacTBope .
IIpakTHyeckas padora. Penenne skcnepuMeHTalIbHBIX 3a7a4 110 TeMme «Kucnoposa u cepay.
PacueTHble 3a1a4n. BorancneHus o XUMHUYECKUM YPaBHEHUSIM PEaKIMi MacChl, KOJTHMYECTBA
BEIIECTBA WK 00beMa M0 U3BECTHOM Macce, KOJIMYECTBY BEIIECTBA WM 00bEMY OJHOTO U3
BCTYMAIOIMIMX WM MOTYYaIOIIUXCS B PEAKIIUU BEILIECTB.
Tema 3. Azot u docdop (11 u)
[onoxenue azora u Gocdopa B IepHOINIECKON CUCTEME XMMUYECKHUX 3JIEMEHTOB, CTPOSHUE UX
aTOMOB. A30T, ((U3NYECKUE U XUMUIECKHUE CBOMCTBA, MOJydyeHre U mpumMeHenne. Kpyrosopor
a3oTta B nipupoje. AMMuak. Ou3nyeckue 1 XMMHUYECKHE CBOWCTBA aMMHUAKa, IOJIy4YeHHE,
npumenenne. Conu ammonust. Oxkcuapl azota(ll) u (IV). A3oTHas kucioTa u €€ Com.
OxkuciuTenbHbIe CBOMCTBA A30THOM KHUCIIOTHI.
dochop. Ammotponus Gocdopa. Puznueckre u XuMuIeckre cBoicTBa docdopa. Okcua
docdopa(V). OprodocdopHast KUCIOTA U €€ COJH.
MunepanvHuvle yoobpenus.
demoncTpanuu. [Tonydyenne ammuaka u ero pactsopenue B Bojie. O3HakoMiIeHHe ¢ oOpa3iamMu
MPUPOIHBIX HUTPATOB, (hochaTos.




JlabopaTopHble onbIThI. B3anmoelicTBre coseit aMMOHUS o 1eaouyaMu. O3HaKkomaeHue ¢
a30mHbLIMU U PochopHbLIMU YOOOPEHUAMU.
IIpakTHYeckne padoThl
e [TonydyeHnne aMMuaka U U3y4eHUE €ro CBOWCTB.
e Onpeoenenue MUHepaIbHbIX YOOOPeHUII.
Tema 4. Yriepoa u kpeMHuii (9 )
[Tonoxxenue yraepojia 1 KpEMHHUSI B IEPUOAUUECKON CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOEHUE
UX aTOMOB. YTJIEepoJ, aJUIOTPOIHbIe MOAUDUKAINH, (PU3HUECKUE U XUMUYECKHE CBOWCTBA
yriaepojaa. YTapHblid ra3, CBOWCTBA U (PUUOIOTUIECKOE JCHCTBIE HA OPraHU3M. Y TIICKHUCIIBIA
ras, yrojibHasi KUcioTa u ee coiu. KpyroBopot yriepona B nmpupose.
Kpemuuii. Oxcun kpemuusa(IV). Kpemnuesas kucnora u ee conu. Cmexno. [{emenm.
JemoncTpanuu. Kprucramimaeckue pemeTkn anmMasa u rpadura. 3HAKOMCTBO C 00pa3iaMu
MIPUPOIHBIX KAPOOHATOB U CUIMKATOB. O3HAKOMIEeHUE C PA3TUYHBIMU GUOAMYU MONTUBA.
OsHakomneHue ¢ 8Uoamu cmekid.
JlaGopaTopHble onbIThbl. O3HAKOMIIEHHE CO CBOMCTBAMY U B3aMMOIIPEBPALICHUSIMU KapOOHATOB
u rusipokapOboHaToB. KauecTBeHHbIE peakiui Ha KapOOHAT- U CUJIUKAT-HOHBI.
IIpakTuyeckasi padora. [lonyuenue oxcuna yriaepona(IV) u uzyuenue ero CBOUCTB.
PacnioznaBanue kapOOHATOB.
Tema 5. O6mue cBoiictBa MeTa/I0B (134)
[TonoxeHne MeTamioB B IEPUOAUYECKON CUCTEME XUMHUYECKUX 3ieMeHToB /. U.
MenneneeBa. Metaminueckas CBI3b. PU3NUYECKHUE U XUMHUYECKUE CBOMCTBA METAJIIOB. Psiy
HaIpsKEHUN METaJJIOB.
[onstre o metammypruu. CriocoOs! momydeHus: MetauioB. CriiaBsl (CTanib, 9yryH,
TIOpaIOMUHUM, OpoH3a). [Ipo6iema 6€30TX0IHBIX TPOU3BOJICTB B METAJUTYPTUHU M OXpaHa
OKPYKaroIle Cpeabl.
Hlenounbie MeTa/uIbl. [lon0)KeHNEe MIETOYHBIX METAJUIOB B IEPUOANYECKON CUCTEME U
cTpoeHue atoMoB. Haxoxnenue B npupoae. usnueckne U XuMu4eckue cBorcTBa. [lpumenenue
HIEJIOYHBIX METAJJIOB U UX COCITUHEHUM.
Ilesi0uHO03eMe/IbHBIE MeTaJLIbI. [105105keHNE IET0UHO3EMENBHBIX METAIIIOB B IIEPUOIUYECKOM
cucreMe u ctpoeHue aroMoB. Haxoxnaenue B npupoze. Kanbuuii u ero coennnenus. XKecTkocTb
BOJIBI ¥ CIIOCOOBI €€ yCTpaHCHHUS.
AsmomuHuii. [lonoxeHnue antoMrUHNS B IEPUOJUIECKON CUCTEME U CTPOEHHUE €ro aToma.
Haxoxnenue B npupojie. usnueckre U XMMHUECKHUE CBOICTBA allfOMUHUA. AMPOTEPHOCTh
OKCH/JIa ¥ THUJIPOKCU/IA AITFOMUHUA.
Kene3so. [TonoxeHue xee3a B IEPUOIMUECKON CUCTEME U CTpOeHUE ero atoma. Haxoxaenue B
npupoje. Puznyeckre 1 XUMUUECKUE CBOMCTBA kelie3a. OKCUIbI, THAPOKCUIBI U CONU
xene3a(ll) u sxenesza(Ill).
JdeMoHcTpanun. 3HaKOMCTBO ¢ 00pa3iiaMu BaXKHEUIITNX COJIeH HATpHsl, KaJusl, IPUPOIHBIX
COCJIMHEHUH KAJIbIUS, PYJlaMH JKeJie3a, COSTUHEHUAMU altoMUHUsA. B3anmoaencreue
LIEIOYHBIX, IIEJIOYHO3EMETbHBIX METAJJIOB U aTIOMUHUS ¢ BooU. CikuraHue xeinesa B
KHCIIOPOJIE U XJIOpE.
JlabopaTopHble onbIThI. [lonyueHne ruipokcuia amoOMUHKS U B3aUMOJICHCTBUE €T0 C
kucioTaMu U menodamu. [lomydenne ruapokcuaon xkenesa(ll) u (I11) u B3aumoerictBue ux ¢
KHCJIOTaMU U HIeJI0YaMHu.
IIpakTHYeckne padoThl
o Pemenue sxciepuMeHTaNbHbIX 331a4 110 TeMe «ieMeHTsl IA—IIIA-rpynn
HNePUOANYECKON TaOIUIbl XMMHUYECKUX 3JIEMEHTOB.

o Penienue s3xcrepuMeHTaIbHBIX 33/1a4 10 TeMe «MeTalllibl U UX COCTUHEHUS.
PacueTHble 3a1aun. BoruncieHus 1o XUMHYECKUM YPaBHEHUSIM Macchl, 00beMa Win
KOJIMYECTBA BEIIECTBA OJHOTO U3 MPOAYKTOB PEAKIIMH [0 MaCcCE UCXOTHOTO BEIIECTBA, 00bEMY
WJIM KOJINYECTBY BELIECTBA, CONEPIKALIETO ONPEACICHHYIO IO TPUMECEH.

OPTAHNYECKASA XUMUSA




Tema 6. IlepBoHavyaIbHBIC NPeACTABJICHHS 00 oprannveckux Bemecrsax (10 1)
[lepBoHavasIbHBIE CBEIEHHS O CTPOCHUH OPTaHMYECKUX BelecTB. OCHOBHBIE MTOJIOKEHUS
TEOpUU CTPOECHMsI OpraHndeckux coequHenuit A. M. bytneposa. M3omepus. YnpoieHHas
KJIacCU(DUKALMS OPraHUYECKUX COCUHEHUI.

Tema 7. YriieBogopoabl

IIpenenbHbie yriaesoaopoabl. MetaH, 3taH. @usndeckne 1 XUMUYECKHE CBOKCTBA.
IIpumeHnenue.

HenpeneabHsble yriesoaopoasl. OtwieH. Ousndyeckne n xumudeckne cBorctaa. [Ipumenenue.
AuetuiieH. /[ueHoBbIE yII€eBOOPO/IBI.

Touamue o yuxauueckux yene8o00pooax (YUKIOAIKaHsl, OEH30).

IIpupoaHble HCTOYHUKH YIJ1eBOA0PoA0B. HeTh n mpupoaHbIii Ta3, UX MpUMEHEHHE. 3almTa
aTMOC(EPHOTro BO3/yXa OT 3arpsi3HEHMUS.

JdemoncTpaumu. Moenn MOJIEKYJT OPraHUYECKUX COeIMHEHUI. [ OpeHune yrieBoaopoioB u
oOHapy’KeHHe MPOAYKTOB UX ropeHus. KauectBeHHble peakiuu Ha 3TuiieH. O0pasipl HehTH 1
MIPOJYKTOB UX NMEPEPAOOTKH.

PacuerHas 3a1aua. YcTraHOBJICHUE TTpOCTEIelt (hOpMYIIbI BEIIECTBA IO MaCCOBBIM JOJISIM
3JIEMEHTOB.

Tema 8. CiupTtsl

OnHoaTtomHuble cupThl. MeTanou. JtaHosn. Gusndeckue cBoricTBa. OU3MOIOTHUECKOE
JEUCTBUE CIIUPTOB HA OPTaHU3M.

IIpumeHnenue.

MHoroaToMHble CIUPTHI. DTUIICHTMKOJIb. [ muuepun. [Ipumenenue.
JdemoncTpaumnu. KoanyecTBEHHBIN ONBIT BBIICIICHUS BOJOPO/IA U3 ITUIOBOTO CIIUPTA.
PactBopenue stunoBoro cnvpra B Boge. PactBopenue riauuepuHa B Boge. KauecTBeHHbIE
peakuyy Ha MHOIOATOMHBIE CIIUPTHI.
Tema 9. KapoonoBble KHCaA0ThI. 2Kupbl MypaBbrHas U ykcycHas KUCIOThI. Puzndeckue
cBorictBa. [Ipumenenue.
Bricmne kap6oHOBBIe KHCTOTHL. CTeapuHOBask KUCIOTA.
XKupbl — NpoAyKTHI B3aUMOIEHCTBUS TJIMLEPUHA U BBICIINX KAPOOHOBBIX KUCIOT. PoJb sxupoB
B IIpoliecce oOMeHa BellecTB B opranusme. KanopuitHocTh
JKUPOB. JdeMoHcTpanuu.
[lomyyenue u cBOICTBA YKCYCHOM KUCHOTHI. MccienoBaHne CBOMCTB )KUPOB: PACTBOPUMOCTD B
BOJIE U OPTraHUYECKHUX PaCTBOPUTEIISIX.
Tema 10. YriieBoanl
I'mroko3a, caxapo3a — BaKHEHIIME MPEACTABUTENH YIiieBo0B. Haxoxaenue B mpupoe.
®dortocuHTe3. Posb I10K03bI B IUTAaHUU U YKPETUIEHUU

310POBBSL.
Kpaxman u nemntono3a — npupoiHbie noauMepsl. HaxoxxneHnue B npupoe.

[Ipumenenue. JdemoncTpanmu. KauecTBeHHbIE pEaKIMy Ha TIIFOKO3Y U
KpaxmaJi.

Tema 11. Beaxu. Ilonumepsl benkn — Ouononumepsl. CoctaB 6enkoB. OyHKINUN OEIKOB.
Ponp GenxoB B nutanuu. [lonarue o pepmeHTax U ropMOHaXx.

[Tomumepbl — BbICOKOMOJIEKYIsIpHBIE coequHeHus. [lonmmaTrnen. [lonunponuiieH.
IonmuBununxnopun. Ilpumenenue

MIOJIUMEPOB.

Jemoncrpannu. KauectBennsle peakiuu Ha 0enok. O3HakoMieHue ¢ o0pa3naMu
U3JeNINI U3 MOJIMATUIICHA, TIOIMITPONMIIEHA, TOJUBUHUIXIOPUA.
Temal2. Xumus ¥ XKu3Hb (69acoB) Xumus B ObITY XUMHUSA U 310poBke. JlekapcTBa.
3arps3HEeHUE NPUPOJIbl IPOMBIIIJIEHHBIMA OTXOAaMHU
TpeOoBaHus K yPOBHIO MOATOTOBKH Y4AIIMXCS
B pe3yJibTaTe n3yueHusi XHMHH YYeHUK J0JIKEH
3HATh / IOHUMATh:




--XUMUYECKPI0 CUMGOJIUKY: 3HAKU XMMHUYECKHX DJIEMEHTOB, (OPMYIbl XMMHUYECKHX

BEIIECTB M YpaBHEHHSI XUMHUYECKUX PEaKIINH;

-8adICHellue  XUMUYeCKue  NOHAMUA. XMMUUECKUH  DJJIEMEHT, aTOM, MOJIEKYJa,

OTHOCHUTEJIbHBIE aTOMHAas M MOJIEKYJISIpHAas MAacChl, MOH, XMMHUYECKas CBS3b, BELIECTBO,

KJ1accu(UKalus BELEeCTB, MOJIb, MOJISIPHAS. Macca, MOJISIPHBIN 00beM, XUMHUYECKas peakuus,

KJaccu(uKalus peakuui, dJeKTPOJIUT U HEINEKTPOJIUT, IEKTPOIUTHIECKAs AUCCOLHAIINS,

OKHCIIUTEIb U BOCCTAHOBUTEIIb, OKUCIIEHUE I BOCCTaHOBIICHHE;

-0CHOBHbIE 3AKOHbL XUMUU . COXPAHEHHS MacChl BEIIECTB, TOCTOSHCTBA COCTaBa,

MEPUOIUYECKUI 3aKOH;

ymemb

*  Ha3b16amb: XUMUYECKHE AIEMEHTBI, COETMHEHHUS U3yUYEHHBIX KJIACCOB;

o  00vACHAmMB: GU3UIECKUN CMBICIT aTOMHOTO (TIOPSIKOBOT0) HOMEPA XUMHUYECKOTO
JJIEMEHTA,

HOMEPOB T'PYIIIBI U IEPUOAA, K KOTOPHIM 3JIEMEHT MPUHAIICKHUT B MIEPHUOTUIECKON
cucreme J[.M. MenneneeBa; 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB JJIEMEHTOB B
npenenaax
MaJIbIX TIEPHUOJIOB U TIABHBIX MOATPYII; CYIIHOCTh peakuii HOHHOTO OOMEHa;

e Xapakmepu30eamp: XUMUIECKUE CBOWCTBA OCHOBHBIX KIIACCOB HEOPTaHUYECKUX
BELIECTB;

e onpedenamsp: COCTaB BEIIECTB MO UX QopmyaaMm, NPUHAAICKHOCTh BEIIECTB K
OTIPENIeJICHHOMY KJIACCy COCIWHEHHUH, THIBI XUMHUYECKMX PEaKIHid, BaJCHTHOCTh M
CTETNeHb OKHUCIICHUS JIEMEHTa B COCIMHEHUSX, TUIl XUMUYECKOM CBSI3U B COCAMHEHHUSX,
BO3MO>KHOCTb IIPOTEKAHMsI peakliiii HOHHOTO OOMEHa;

e cocmagnamsp: GOPMYyNIbl HEOPTaHHMUECKUX COEIMHEHUN HW3YYEHHBIX KJIACCOB; CXEMBI
cTpoeHHus: aroMoB nepBbIXx 20 31eMeHTOB nepuoanyeckoil cuctemsl .M. Menneneesa;
YpaBHEHUS XUMHUECKUX PEaKIIHii;

e oOpawyamuvca ¢ XUMUYECKOM MOCYA0N U 1abOpaTOPHBIM 000PYA0BaHUEM;

e pPAcnoO3HAGAMb ONBIMHLIM HYyHEM: KUCIOPOJI, BOJOPO; PaCTBOPHI KUCIOT U ILIEI0YEH,
XJIOPHU/I- HOHBI.

e @bLIYUCIAMB: MACCOBYIO JOJIO0 XHMHUYECKOTO DdJIEMEHTa Mo QopMmysie COSAHMHEHHUS,
MacCOBYIO JIOJIIO BEILIECTBA B PacTBOPE; KOJUYECTBO BELIECTBA, 0OBbEM WJIM Maccy IO
KOJIMYECTBY BEIIECTBA, 00bEMY MU MacCe PEareHTOB WK MPOAYKTOB PEaKIIHH;

UCMOJIb30BaTh NMPUHOOpPEeTEeHHbIe 3HAHUS M YMEHHSl B NPAKTHYECKOil /JesiTeJIbHOCTH H
MOBCEIHEeBHOM KU3HU 1JI:

e 0e3omacHOro oopamieHus ¢ BeecTBaMi U MaTepUaIaMu;

e DKOJIOTMYECKHU I'PaMOTHOTO IMOBEJEHUS B OKPYKAIOLIEH CPELE;

e OIICHKH BJIHMSIHHS XMMHUYECKOTO 3arps3HEHUST OKPYKAIOIIeH Cpeibl Ha OpraHu3M
4eJI0BEKa;

e  KPUTHYECKOW OLIEHKH MH(DOPMAIINH O BEIIECTBAX, HCIIOJIB3YEMbIX B OBITY;

e IIPUTOTOBJIEHHE PACTBOPOB 3a/IaHHON KOHLIEHTPALIH.

®opmupoBanue 001IEY4eOHBIX YMEHHI M HABBIKOB y4alHXCH
Y4eOHO - Opranu3anuoHHbIE:

e  YMETh HCIOJIb30BaTh B pabOTE ATAIbl MHIMBUYaJbHOTO IJIaHA;

e BJIAJIETh TEXHUKON KOHCYJIbTHPOBAHUS;

e YMETh BECTH I103HABATEIbHYIO JEATEIBHOCTh B KOJUIEKTHBE, COTPYIHUYATH IIPU
BBITIOJIHATh

e 3amaHuii (yMeeT OOBSACHATh, OKA3bIBATh U IPUHUMATh OMOILb U T.I1.); aHAIU3UPOBATH U
OLIEHUBATh COOCTBEHHYIO Y4€OHO-TI03HABATEIBbHYIO JIESTEIbHOCTb.

Y4eOHo - MHTe/IeKTyaJIbHbIe:

e yMETh yCTaHABIUBATh MPUUYUHHO-CIICACTBEHHBIC CBSI3U, AaHAIOTUH;

e  YMETh BBIJIEJATH JIOTHYECKU 3aKOHYEHHBIE YACTH B IPOUYNTAHHOM, YCTaHABIMBATh

e B3aMMOCBS3b U B3aMMO3aBUCUMOCTb MEXly HUMH;



YMETb MOJIb30BaThHCS UCCIEI0BATEIbCKUMU YMEHUSIMH (ITOCTAaHOBKA 3a/1a4, BIpaOOTKa
TUIOTE3bI, BHIOOP METOOB PEIICHHUS, 10Ka3aTeIbCTBO, IPOBEPKA;
YMETh CUHTE3UPOBaTh MaTepual, 0000111aTh, e1aTh BHIBOIBI.

Yu4eOHo - uHGOpMaLIHOHHBIE:

YMETb IPUMEHATH CIIPABOYHBIN allliapaT KHUTU

CaMOCTOATCIIbHO COCTABJIATH CIIMCOK JIMTEPATYPhI AJId HHAUBUAYAJIIBHOTO IIJIaHA
oOyueHus;

YMETh COCTABIISATh TE3HCHI, pedepaT, aHHOTAIIHUIO.

Y4e0HO - KOMMYHMKATHBHbBIE:

CBSI3HO CaMOCTOSITENILHO (POPMUPOBATH BOMPOCH HA MPUMEHEHHNE 3HAHUI;
u3JlaraTh MaTe€pUall U3 Pa3IMYHbIX UCTOYHUKOB;
BJIa/I€Th OCHOBHBIMH BHJIaMU ITMChbMa, COCTABIIATH IJIAH Ha OCHOBE PA3IMYHBIX
MCTOYHHUKOB, T€3UCHI, KOHCTIEKTHI, JIEKITUH.
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