Pabouyas nmporpamma

mo XuMuu 9 kiaacc.

IMosicHuTebHAS 3aNINCKA
HcxomHbIME JOKYMEHTaMHU [T COCTaBJICHUS pabovell MporpaMMBbl y4eOHOTO Kypca SIBIISIFOTCS:
3akoHa «O0 ob6pazoBanuu B Poccuiickoit @denepaunn» ot 29.12.2012r (c U3MEHEHUSIMH);
®denepantbHOTO rOCYIapCTBEHHOTO 00Pa30BaTEILHOTO CTaHJapTa OCHOBHOTO O0IIETO
o0pa3oBaHus, TBEPKAEHHOTO MTpUKa30M MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
Oenepannn 0T17.12.2010r. Ne1897(¢c n3MEHEHUAMH U TOTIOJTHEHUSIMH )
OcHOBHOI1 00pa30BaTEIbHON MPOrPaMMBI IITKOJIBI;
Paboueii mporpammel ipeMeTHOM TUHUE yaeOHUKOB [, E. Pym3utuca, ®. I'. ®enpamana.
OI'OC.Xumus. 9 kinacc: mocobue Ist yaurtesei oomeo0pa3zoBaTebHBIX YUPEKISHHH, COCT.
I'apa H.H., M. «IIpocBemienuey, 2011 r.;
VYuebnuka: Pymsuruc I'. E., ®enpaman ©. I'. Xumus. 9xnacc. @I'OC.: yueOHUK 1715
obmieoOpazoBarenbHbIX yupexaenuii / Pymsuruc I'. E. - M.: TIpocemenne, 2019.
DenepanbHbIi IepeyeHb yUeOHUKOB, PEKOMEHI0BaHHBIX (JOMYIIEHHBIX) K HCIOJIb30BAHUIO B
00pa3oBaTebHOM Ipoliecce B 00pa30BaTeNbHbIX YUPEKICHUIX, PEATU3YIOIINX IPOrPaMMBbl
o01m1ero oOpa3oBaHus
Henu u 3aga4u Kypca.
OCHOBHBIE Yeu N3y4eHUS] XUMUH HaIPaBJICHbI:



O 0Ha oceoerue sadxcHetuiux 3anuil 00 OCHOBHBIX IMOHATHAX M 3aKOHAX XMUMUH, XUMHYECKOMN
CHUMBOJIUKE;

[1[JHa oe1adenue ymeHusmMy HaAOMIOAATh XUMUYECKHE SIBIICHUS, IIPOBOIUTH XUMUICCKUI
SKCHEPUMEHT,

MIPOU3BOUTH PACUETHI HA OCHOBE XMMHUYECKUX (OPMYJ BEIIECTB U yPaBHEHUN XUMUIECKUX
peaKIuii;

[1[JHa pazsumue TO3HABATEILHBIX HHTEPECOB U MHTEIUIEKTYAIbHBIX CIOCOOHOCTEH B mporiecce
MIPOBEJCHUS XUMUYECKOTO IKCIIEPUMEHTA, CAMOCTOSITEIbHOTO MPUOOpETeHUS 3HAHUI B
COOTBETCTBUU C BOSHHKAIOIIMMH XKU3HEHHBIMH MTOTPEOHOCTAMHU;

[1[JHa 6ocnumanue OTHOLICHUS K XUMHUHU KaK K OJJHOMY U3 (yHIaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U DJIEMEHTY OOIIEYeTIOBEYeCKON KYIIbTYPHI;

[1[JHa npumeneHue noIyUeHHbIX 3HAHUU U YMeHUtl 17151 0e30MaCHOTO UCIIOJIb30BAHUS BEILIECTB U
MaTepUajoB B OBITY, CETLCKOM XO0351CTBE U Ha MMPOU3BOJICTBE, PEIICHHUS MPAKTUICCKUX 3a/1a4 B
MIOBCEHEBHOM KU3HHU, IPEAYIPEKICHUS SIBJICHUMN, HAHOCSIIMX BPEJ] 30POBbIO YEJIOBEKA U
OKpY’Karollee cpee.

3aoauu ooyuenua.

[J[1OnHOM U3 BaXKHEUIIIKUX 3271249 OCHOBHOT'O 00IIIET0 00pa30BaHuUs SIBIISIETCS TTOATOTOBKA
00y4aromuXCcsi K 0CO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY KU3HEHHOTO U MPO(PECCUOHAIBHOTO
nyti. OOy4Jaronuecs: JOMKHBI HAYYUTHCS CAMOCTOSITEIIbHO CTABUTD LIETTU U ONPEIEIATh MyTH UX
JOCTHKEHUS, UCIIOJIb30BATh MTPHUOOPETEHHBIN B IIKOJIE OMBIT B pEAIbHON KU3HH, 32 pAMKaMU
yueOHOro rpolecca.

(10 Xumus Kak yaeOHBIN MpeIMeT BHOCUT CYIIECTBEHHBIN BKJIa]] B BOCIIUTAHUE U PAa3BUTHE
00yJaroIUXCsl; OHA TIPU3BaHA BOOPYKHUTh UX OCHOBAMH XUMHUYECKHMX 3HAHUH, HEOOX OIMMBIX
JUTSI TIOBCEHEBHOM KHU3HU, 3aJI0)KUTh (DYHIaMEHT JJIsl AalbHEHIIIET0 COBEPILIEHCTBOBAHUS 3TUX
3HAHUH, a TAKXKE CIIOCOOCTBOBATH O€301IaCHOMY IMOBEICHHUIO B OKPY’KAIOIIEH cpefie 1
OepeKHOMY OTHOIIIEHUIO K Hel. Pa3BuTue mo3HaBaTeIbHBIX HHTEPECOB B MIPOIIECCE
CaMOCTOSITEJIbHOTOIPUOOPETCHHSI XUMHUECKUX 3HAHUHM U UCIIOJIb30BaHUE PA3IMUHBIX
MCTOYHUKOB MH(GOPMAIUH, B TOM YHCII€ KOMITBIOTEPHBIX.

* Bocniutanue yOexIeHHOCTH B TIO3UTUBHON POJIM XMMHH B )KHU3HU COBPEMEHHOTO OOIIECTBa,
HEO0OXOIUMOCTH XMMHUYECKH TPAMOTHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U OKPYKArOIIeH
cpene.

Mecto u ponb nmpeamera B y4eOHOM IUIAHE.

CornacHo neiictByromemy bancHomy yueOHOMY TTaHY HACTOSIIAS IPOTPaMMa pacKpbIBAeT
coJiepKaHue 00y4eHus: XUMUH B 9 Kkinaccax o01ieo0pa3oBaTeNibHbIX yupexaeHuid. OHa
paccunTaHa Ha 68 u/rox (2 u/Hen.). [naHOBBIX KOHTPOJIBHBIX paloT - 3. [1aHoBBIX
NPaKTUYECKUX paboT - 6

OO61as xapakTepucTHKa y4eOHOTO IpeaMeTa.

B conep:kannu 1aHHOTO Kypca MpeJicTaBlIeHbl OCHOBOIOJIAraroine TEOPETHIECKHEe CBEICHHS 10
XUMHH, BKITFOYAIOIIHE U3yYSHHE COCTaBa U CTPOCHHUS BEIIECTB, 3aBHCUMOCTH MX CBOHCTB OT
CTPOEHHS, HCCIICIOBAHNE 3aKOHOMEPHOCTEH XUMHYECKUX MTPEBPAIICHHUI U ITyTeH ypaBieHHs
UMM B LIEJISAX TTOJYYSHHsI BEIECTB, MATEPHAJIOB, JHEPTHH.

Coneprxanue yueOHOTO MpeMeTa BKII0YAET CBEIEHUS] O HEOPraHMYECKHX BEIECTBAX, UX
CTPOCHUU ¥ CBOMCTBAX, a TAK)KE XUMHUECKUX MPOIIeccaX, MPOTEKAIOIINX B OKPYKAFOIIEM MHPE.
Haubounee cnoxuble 31eMeHThl DyHAaAMEHTAIBHOTO SApa Co/iepKaHus 0011ero oopa3oBaHus Mo
XMMHH, TaKKHEe, KAK OCHOBBI OPraHMUYECKOM U TPOMBIIICHHOW XUMHH, IEPEHECEHBI B TPOTPAMMY
cpenHei (MmoHoi) 0011e00pa3oBaTeNbHOM MIKOJEIL.

TeopeTHdeckyro OCHOBY H3y4YEeHHUsI HEOPTaHMUECKOW XMMUHU COCTABIISIET aTOMHO-MOJICKYIISIPHOE
yueHue, nepuoauueckuii 3axon JI.M. MenzeneeBa ¢ KpaTKUMHU CBEJICHUSIMUA O CTPOCHUHU aTOMOB,
BUaX XUMHUECKOW CBSI3M, 3aKOHOMEPHOCTSIX TPOTEKAHUN XUMHUYECKUX PEAKIIHH.

B u3ydyeHnun kypca 3HaUMTEIIbHA POJIb OTBOJUTCS XMMUYECKOMY IKCIIEPUMEHTY: TIPOBEICHUIO



NPaKTUYECKUX U Ja0OPaTOPHBIX PadOT M OMUCAHUIO UX PE3YNIbTATOB; COOMIOIEHUIO HOPM U
IPaBIJI MIOBEJICHHUS B XUMUYECKUX JTa00PaTOPHUSIX.

COLAEPXXAHUE YYEBHOI'O KYPCA
BBenenue (moBTOpeHNHE OCHOBHBIX BOIIPOCOB Kypca § KiI. U BBEJIEHHE B Kypc 9 Kjacca) -
XapakTepruCTUKA 3JIEMEHTA I10 €r0 MOJIOKEHUIO B IEPUOANYECKON CUCTEME XUMUYECKHUX
anemeHToB J[.M.MeHnneneesa. I'eHeTnueckue psaibl MeTaJlIa M HEMETaJUIa. XUMHYECKUE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB: OKCUAOB, KUCIOT, OCHOBAHUI U COJIEH.
Jemoncrpauuu: 1.1lonydenue u n3ydeHue xapakTepHbIX CBOMCTB OCHOBHOI'O M KUCIIOTHOI'O
OKCHJIOB, OCHOBaHMH 1 KUCIOT Ha ipumepax MgO u CO2, Mg(OH)2 u H2SO4.
Paznenl. MHoroo0Opasue XMMUYECKHX PEaKIuii .
Tema «Knaccudukaius XHMMUYECKUX PEAKITHID) .
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE U HEOKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKIIMU.
CocraBiieHHE ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJOM 3JIEKTPOHHOTO
Oananca. PeakuunsHpoTepMuUecKue U dK30TepMuueckie. TemnoBoit 3h(heKT XuM. peakium.
TepMoxuMHUUecKOe ypaBHEHUE.
CxopocTh XuMHUECKUX peakuuil. [lepBoHavyanbHble npeacTaBieHus o karaause. OdpaTumbie
peakuu. Kimaccudukanust Xxum. peakuuu.
JlaboparopHblie onbIThL: 1.OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU (B3aUMOICHCTBUE
cynbsara meau (I1) u constHON KUCIOTHI C IUHKOM).
Pacuernble 3agaun. 1.Pacy€rbl o TEpMOXMMHUYECKUM YPABHEHUSIM.
TemaNo02 «DIeKTpOIUTHYECAKS AUCCOLMALIIS .
DNEKTPOIUTHI U HEIJIEKTPOIUTHI. DJIEKTPOJIUTUUECKAS TUCCOLMALINS BEIECTB B BOJHBIX
pactBopax. Monsl. KaTroHbl 1 aHMOHBL. [ 'uipaTHas TeOpUs pacTBOPOB. DIIEKTPOIUTHYECKAs
JMCCOLIMAITUS KUCIIOT, Ieo4eit u coneil. Cnaldbie U CHITbHBIE 3JIEKTPOIUTHL. CTeneHb
Jqucconuanuu. Peakimm HoHHOTo oOMeHa.
OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE peakui. OKUCINTENb, BOCCTAHOBUTENbD.
JemoHcTpauuu. 1.McnpiTanne pacTBOPOB BEIECTB HA AIEKTPUUECKYIO IIPOBOJAUMOCTb.
2.JIBuxKeHNE NOHOB B 3JIEKTPUUYECKOM I10JIE.
JlaGopatopHsble onbITH. 1.Peakunn oOMeHa MexIy pacTBOpaMH JIEKTPOIUTOB.
[TpakTrueckue padoTsl 1.Pemenne skcnepuMeHTalbHbIX 3aa4 110 TeMe «CBoicTBa KUCIIOT,
OCHOBaHUH, COJIEH KaK 3JIEKTPOIUTOB.
Paznen 2. MHorooOpa3zue BeIecTs .
Tema «l anorensn .
OO61as XxapakTepuCTHKa rajJoreHOB Ha OCHOBE MX MoJIoxkeHus B [leproaunueckoit cucreme
AJIEMEHTOB.
OOIIHOCTb U pa3inyuue B CTPOEHUH aTOMOB. MOJIEKYJIbI MPOCTHIX BELIECTB U FaJIOI€HU]IOB.
Puznyeckue 1 XMMUYECKHE CBOMCTBA rajoreHoB. HaxoxaeHue B mpupoe, noayyeHue,
¢buznyecKkne 1 XuMHUYECKHE CBOMCTBA XJIOpa, pACTBOPUMOCTH B BOJIE, OKUCIUTENIbHbIE CBOMCTBA
B3aMMOJIEUCTBUE C METAJUIAMH, BOAOPOoAoM. B3anmoneiicteue ¢ Bonou. [Ipumenenue xiopa.
[elictBue xiopa Ha opranusM. [lonydeHne XJ1I0poBOAOPOAA U CONSTHON KUCIOThI. PU3UYECKHE U
XUMHY. CBOMCTBA, IPUMEHEHUE COJITHOM KUCIIOTHI, 3HAYEHHUE COJITHOM KUCIIOTHI AJIs
HOpMAaJIbHOTO NuIieBapeHus. KauecTBeHHbIE peakliuy Ha XJI0pHa-,0pOMUI-, HOJUA- HOHBI.
Hemonctpanuu: 1.006pa3iipl raJoreHoB — IPOCTHIX BElIecTB. 2. BeITecHeHne X10poM Opoma Wiu
10/1a U3 PACTBOPOB UX COJIEH.
JlaGopatopHsble onbITHL: 1.BpITecCHEHHE TaoreHaMu JIpyr Apyra U3 pacTBOPOB UX COEAMHEHUI
(ramorenuioB). 2.PacrosnaBanue XJiopua-, OpoMuI-, HOAUA-HOHOB B PaCTBOPAX.
[Tpaktuyeckue padotsl: 1.IlomyueHne coastHON KUCIOTHI U U3yYeHHE €€ CBOMCTB.
Tema No4 «Kucnopon u cepa» .
[TonosxeHne KUCI0pOIa U CEPhl B IEPUOANYECKON CUCTEME XMMHUECKHUX 3JIEMEHTOB, CTPOEHHE
UX aTOMOB. AJUIOTPONHUS KUCIOPOAA — O30H.



Cepa. Annorponus cepbl. Puznuecknue 1 XUMU4YecKue cBoiictea. HaxoxieHue B mpupoe.
[Tpumenenue cepnl. Oxcup cepol (IV). CepoBomopoiHas U cepHUCTAsT KHCIOTHI U UX COJIH.
Oxcup cepsl (VI). Cepnas kuciora u ee comi. OKUCITUTEIbHBIC CBONCTBA KOHIICHTPUPOBAHHOU
CEpPHOM KHUCJIOTHI.

Hemonctpauuu. 1.Amiorponus kuciaopoja u cepsl. 2.03HaKkoMIIeHHE ¢ 00pa3liaMu cepbl U e&
MIPUPOTHBIX COSAMHEHUH (CYnbhUI0B, CYIb(HATOB).

JlaGopatopusbie onbITH. 1.Pacnio3snaBanue cynbdua-noHoB B pactBope. 2. PacnoznaBanue
cynb(hUT-MOHOB B pacTBope. 3.Pacno3naBanue cynbhaT-HOHOB B pacTBOpE.

[TpakTuyeckue pabotsl |.Pemenune skcepuMeHTaIbHBIX 3324 10 Teme «Kucmopos u cepay.
PacuerHble 3a1aun. Beiuucienus no XuMH4eCKUM YPaBHEHUSIM PEaKIUii MaccChl, KOJIMYECTBA
W 00beMa BEIeCTBa [0 U3BECTHOW Macce, KOJMYECTBY WIIM 00BbEMY OJIHOTO U3 BCTYIAIOIIMX
WM TTOJTYYAOIIMXCSl B PEAKIIUU BEUIECTB.

Tema «A3ot u pocdop» (84).

[Tonoxxenue a3zota u hocdopa B IEPUOAUYECKON cUCTEME XUMUYECKUX JIEMEHTOB, CTPOCHUE UX
aToMOB. A30T, (U3NYECKHUE U XUMHUYECKHE CBOICTBA, MOJlyueHHe U puMeHeHne. KpyroBopot
azoTa B npupoje. AMMuak. @u3ndeckue U XUMHUYECKHE CBOICTBA aMMHaKa, MOJIy4eHUEe U
npumenenue. Commammonusi. Oxcunnl azota (II) u (IV). A3oTHas kucnoTa u ee coyu.
OxucnuTeNnbHbIe CBONCTBA A30THOM

KHUCJIOTBI.

®Dochop. Annorponus dochopa. Puznyeckue u XuMuIeckue cBoiictsa Gochopa. 3HaueHue
docdopa s opranuszma yenoreka. Oxeug gochopa (V). OprodochopHas KHCIOTA U €€ COJIH.
MunepanbHbie ynoOpeHus. BiusHue n30bITka HUTPATOB B MUIIEBBIX MPOIYKTaX Ha 3[J0POBbHE
YyeJloBeKa.

Hemoncrpanuu. 1.IlonydyeHne ammuaka u ero pacTBopeHue B Bojie. 2.03HaKOMJICHHE C
o0pas3iaMu IpUPOTHBIX HUTPATOB, hocdaTos. 3.0O3HaAKOMIICHHE C a30THBIMH U (HOCHOPHBIMH
yI0OpeHUsIMHU.

JlaGopaTtopHsbie onbIThl. 1.B3aumoaeiicTBie coiieit aMMOHUS CO IIETOYAMH.

[TpakTaeckue padoTs 1.ITonyueHne ammuaka u U3yueHue ero CBONUCTB.

Pacuérnbie 3a1aun: BerauciaeHne MacCoBOM JOJIM BEIECTBA B PaCTBOPE.

Tema Nob6 «Yrnepoa 1 KpeMHUR» .

[TonoxxeHue yriepojia ¥ KpEMHHUSI B IEPUOIUUECKON CUCTEME XMUMUUECKHX 3JIEMEHTOB, CTPOECHUE
UX aTOMOB. YTIEpOJ, aJlIOTPONHbIe MoIUBUKAINU, GPU3UUECKHE U XUMUIECKIE CBONCTBA
yriaeposja.

VYrapHsblii ra3, CBOHCTBa U (PU3UOJIOTMUYECKOE AEHCTBUE HA OPraHU3M. Y TJICKUCIIBIN a3,
yroJyibHas KMCIIOoTa U ee coiu. Kpyrosopot yrieposa B npupoze

Kpemuuii. Oxcua kpemuus (IV). Kpemuuesas kucnora u ee conu. Crekio. [lemeHT.
Jemoncrpauuu. 1.Kpucrannuueckue pemerku aamasza u rpagura. 2. O3HaKOMIIEHUE C
oOpa3iiaMu IpUPOTHBIX KapOOHATOB U CHIIMKATOB. 3.0O3HaKOMJICHHE C PA3IUYHBIMU BUJAMHU
TOIJINBA.

4.03HaKOMIIEHHE C BUJIAMH CTEKJIA.

JlaGopatopHsbie onbIThHI. 1.IIpoBeneHne kauecTBEHHON peakui Ha YIIIEKUCIbIH ras.

2.KauecTBenHas peakius Ha kKapOoHaT-HOHBKI. 3. KauecTBeHHas peakius Ha CHIIMKAT-HOHBI.
[Ipaktuueckue padotsl 1.Ilomyuenue okcuna yraeposa (IV) u uzydenue ero cBOMCTB.
Pacno3naBanue kapOOHATOB.

PacueTtnbie 3agaun. BerauciaeHus: mo XMUMUUECKUM YPABHEHHSM PEAKIIUN MACChl, 00beMa W
KOJIMYECTBA BEIIECTBA OJTHOTO U3 TIPOYKTOB PEAKIINHU IO Macce, 00beMy WU KOJTUIECTBY
HCXOJHOTO BEILIECTBA, COAEPKAIIETO ONPEAETIEHHYIO 100 PUMECEH.

Tema «MeTaminl .

[TonokeHne METAIIOB B IEPUOAUYECKON CUCTEME XUMHUUYECKUX AemeHToB .. Menneneesa.
Meramnueckas cBsi3b. PU3NYECKUE U XMMUYECKUE CBOMCTBA METAJLIOB. Psii HanpsKeHuit
METAJLJIOB.



[Tonsitue o metasmypruu. Crioco0s! osrydenusi MmetautoB. CruiaBsl (CTallb, YyT'YH,
JopatoMuHMiA, Opon3a). [Ipobiema 6€30TXOMHBIX TPOU3BOJICTB B METAJUTYPTHUHU U OXpaHa
OKPYXKAarOILEH Cpebl.

[lenounsie MeTasibl. [lo0keHNE IETOYHBIX METAJUIOB B IEPUOANYECKON CUCTEME U CTPOCHHE
aroMoB. Haxoxnenue B mpupone. usznueckue u XuMH4eCcKue cBocTra. [Ilpumenenune
HIEJIOYHBIX METAJIJIOB U UX COEAMHEHUN. 3HAaUeHHE HATPUSI U KaJusl, KaKk OMOT€HHBIX
MaKpO3JIEMEHTOB, JIJIsl OpraHu3Ma 4eJ0BEKa.

[[{erouno3emenbHbIe MeTaUIbL. [10/10%KEHNE 11eT0UHO3EMENBHBIX METAJUIOB B IEPUOANYECKOM
cucreMe u ctpoeHue aromoB. Haxoxaenue B npupoze. Kanbiuii u ero coennnenus. ’KecTtkocTb
BOJIBI U CIIOCOOBI €€ yCTpaHeHus. 3HaueHHe KaJbIHs, Kak OMOT€HHOT0 MaKpOAJIEMEHTa, JUIs
OpraHu3Ma 4YejoBeKa.

AmomuHuii. [TonoxeHue aaroMUHUS B IEPUOANYECKOM CUCTEME U CTPOECHUE €T0 aToMa.
Haxoxnenne B npupoze. ®usnueckue 1 XMMUYECKHUE CBOMCTBA allfOMUHUA. AM(OTEpHOCTh
oKcuJa u ruapokcuaa antoMunus. Keneso. [lonoxenue xene3a B I€EpUOIUYECKON CUCTEME U
cTpoenue ero aroma. HaxoxenueBnpupojae. Pusnueckue 1 XMMHUYECKUE CBOMCTBA )Kelie3a.
Oxkcunsl, runpokcuasl u conu xxenesa (I1) wkenesa (I11). 3nauenue xenesza, kak OMOreHHOTO
MaKpO3JIEMEHTa, JIJIs1 OpraHu3Ma 4eIoBeKa.

Jemoncrpauuu. 1.O3HaKoMIeHHE ¢ 00pa3liaMy BaKHEHIINUX COJIEH HAaTpHsl, Kajusl, IPUPOIHBIX
COCIMHEHUH KaJbIUs, PyJaMH XKeJle3a, COSIUHEHUSIMH allfoMuHus. 2.B3anumoeiicTeue
IIEJIOYHBIX, IIEJIOYHO3EMENIbHBIX METAIJIOB U aTIOMUHUS ¢ BOJOU. 3.CokuraHue xenesa B
KHCIJIOPOJIE U XJIOPE.

JlaboparopHsble onbITH. 1.B3anMopeiicTBre MeTaIoB ¢ pacTBopamu coseid. 2.0O3HaKkoMIIEHHE CO
CBOICTBaMH U B3aHMOIIPEBPALICHUSIMHI KapOOHATOB U TUApokapOooHaToB. 3.11lony4yenue
TUAPOKCHU/IA ATTFOMUHUS M B3aUMOJICHCTBHE €T0 C KUCIOTaMHU U menoyamu. 4. KauecTrBeHHbIe
peakiuu Ha HoHBI Fe2+ u Fe3+.

[TpakTueckue paboThl. 1. Perenne sxcrnepuMeHTaIbHBIX 3a7a4 1o Teme «MeTamiby.
Pacuernble 3agaun. BerunciaeHus o XMuMUYECKUM YpaBHEHHSIM peakliiii Macchl, 00bemMa Uiu
KOJIMUECTBA BEIIECTBA OJTHOTO M3 MPOAYKTOB PEAKIIMH 110 Macce, 00bEMY MM KOJUYECTBY
HCXOJIHOTO BEIIECTBA, COAEPIKAIIETO ONPEACICHHYIO JOII0 IPUMECEH.

Paznen 3. Kparkuii 0030p BaKHEHIINX OPraHUYECKUX BEILECTB .

Tema «llepBoHavasibHbIE IPEACTABIECHUS 00 OPraHUYECKUX BEIIECTBA .

IIpeamer oprannyeckoil xuMuu. BemecTBa opranndeckue U Heopranudeckue. Teopus
XUMHYECKOT0 CTpOEHHs opranndeckux BeuectBs A.M. bytneposa. MonekynspHbie u
CTPYKTYpHBIE (hOPMYJIbI OPraHUYECKUX BELIECTB. Y POLIEHHAs KIacCu(PUKAIUS OpraHMYECKUX
BenlecTB. [IpenenbHple yriaeBoIOpoabl: METAH U ATAaH (CTPOEHUE MOJIEKYJ], TOPEHUE METaHA U
3TaHa, IETUPUpPOBAaHHE ITaHa, IPUMEHEeHUe MeTaHa). HerpenenbHble yrieBog0poabl: STHIIEH U
alETUJICH CTPOEHUE MOJIEKYJIbI D TUIICHA,

JIBOIHAs CBsI3b. B3auMoaelcTBuE ATUIIEHA C BOJIOM, PEAKIIUs MOJIUMEpPU3allH STHIICHA.
[TonusTriieH u ero 3HadeHwus. [IoHATHE O IPEeNEeNbHBIX OJHOATOMHBIX CIIMPTax Ha MPUMEpPax
METaHOJIa U ATAHOJIA.

®Pusnonornyeckoe AercTBre aTaHosa. Tpéxatomuselil ciupt — rauuepuH. [IpenensHele
OJIHOOCHOBHBIE KapOOHOBBIE KUCIIOTHI Ha IIpUMeEpe YKCYCHOM KucaoTel. E€ cBoiicTBa 1
npuMeHeHue. Peakuus sTepudukanuy 1 MoHsATHE O CIOKHBIX 3¢upax. Kupbl Kak cloKHbIE
3(UPHI TTIUIEpUHA U )KUPHBIX KUCIIOT.

[TonsiTHE 06 aMUHOKHCIIOTAaX. 3aMEHUMBIE U HE3aMEHUMbIE aMUHOKHCIIOTHL. Peakuun



MOJIMKOHICHCALIUH.

Benku, ux crpoenne u Ouonoruueckas pois. [lonsrue 06 yriaesogax. ['oko3a, e€ cBoiicTBa U
3HauEHUE.

Kpaxman u nemironos3a (B cpaBHEHUH ), UX OMOJIOTUYECKasi poJib. 3HAUCHUE OCIIKOB, )KUPOB U
YIJIEBOJIOB B OPraHU3alMK PalliOHAIbHOIO IUTaHUS YEIOBEKa.

Jemoncrpanuu: 1.Mojenu MosieKysn MeTaHa | IPYTUX yrieBOJ0PO/IOB.

2.Ilony4yeHue 3THIIEHA U B3aUMOJIEHCTBUE €r0 C OPOMHOI BOJIOM U pacTBOPOM IIEpMaHIraHarta
KaJusl.

3.00pa31sl U3IeNHid U3 MOTUATUIICHA, TTOTUIIPONIICHA, TTOJTUBUHIIXIOPHIA.
4.00pa31pl dTaHOJA U TIIMIEPUHA U PACTBOPEHUE UX B BOJIE.
5.CBoiicTBa YKCYCHOM KHUCIOTHI.

6.I/ICCJ'I6,HOB3.HI/IG CBOMCTB JKHUPOB: PAaCTBOPUMOCTL B BOAC U
OPraHu4YCCKUX paCTBOPUTCIIAX.

7.BSaI/IMO,I[eI‘/'ICTBI/Ie I'IFTOKO3bI ¢ aMMHUAYHBIM paCTBOPOM OKCH A cepe6pa.

Jlaboparopuble onbIThl. 1.KauecTBeHHas peakius Ha Kpaxmall

TpeboBaHMs K YPOBHIO OCBOECHUS 00YUAIOIUMHUCS IPOrPaMMBbI 110 XMMHUH B 8 KJIacce B YCIOBUSAX
BHeApenns @I'OC OOO BTOPOro NOKoJeHUs.

JIMYHOCTHBIMU pE3yIbTaTAMU U3YUYEHHUS NIPEAMETA «XUMHUSD) SBISIFOTCS CIEAYIOINE YMEHHUS:
[TocTeneHHO BBICTpanBaTh COOCTBEHHOE LIEIOCTHOE MUPOBO33PEHUE:

— OCO3HaBaTh COBPEMEHHOE MHOI000pa3ue TUIIOB MUPOBO33PEHHs, O0IIECTBEHHBIX,
PEIUTHO3HBIX, AaTEUCTUYECKUX, KYJIbTYPHBIX TPAJIULHANA, KOTOPHIE ONPEEISAIOT Pa3HbIe
0OBSICHEHUS IPOUCXOASIIETO B MUDE;

— € y4€TOM 3TOr0 MHOT000pa3us MOCTENEHHO BbIpabaThIBATh CBOU COOCTBEHHBIE OTBETHI Ha
OCHOBHBIC )KU3HCHHBIC BOITPOCHI, KOTOPLIC CTABUT JIMYHBINA KU3HEHHBIN OIIBIT,

— YUYUTHCS IPU3HABATH IPOTUBOPEYMBOCTD U HE3aBEPILIEHHOCTh CBOMX B3IVI0B HA MUD,
BO3MOXHOCTHh UX U3MCHCHUS.

VY4uThCS UCTIONIB30BaTh CBOM B3TJIs/IbI HA MUP /ISl OOBSICHEHUS PA3IMUHBIX CUTYallUH, peIICHHS
BO3HHUKaIOIIUX HpO6J’IGM " U3BJICYCHHS )KU3HCHHBIX YPOKOB.

Oco3HaBaTh CBOM MHTEPECH], HAXOUTh U U3y4yaTh B yUeOHUKAX 110 pa3HbIM MpeMeTam
MaTepuai (M3 MaKCUMyMa), UMEIOIUI OTHOIIIEHHE K CBOMM HHTEPECAM.

Hcnonb30BaTh CBOM MHTEPECH JJIsi BRIOOpa MHAMBHIyaIbHON 00pa3oBaTeIbHOM TPAaeKTOPHUH,
HNOTEHIMATBHOHN Oyayiiel mpodeccuy U COOTBETCTBYIOIIEr0 MPOPUILHOIO 00pa30BaHMsL.
[TproOpeTaTh ONBIT Y4acTHUs B JIeNax, MIPUHOCSIIUX MOIb3Y JIOISM.

YYHuTBCI CaMOCTOSTENBHO BI)I6I/IpaTB CTWJIb MOBEACHU A, ITPUBBIYKH, 06ecneqHBa}0mne
6e3omacHbIil 00pa3 )KU3HU U COXPAHEHUE 3/10pPOBbsI — CBOETO, a TaK)Ke OMU3KUX JII0JeH U
OKPY’KaIOLIHX.

Y4uTbCSI CaMOCTOSATENBHO IPOTUBOCTOATH CUTYALUSAM, IPOBOLUPYIOIIUM Ha ITOCTYIIKH,
KOTOPBIE YTPOXKAIOT O€30MaCHOCTH U 3J0POBBIO.

BriOupath nocTymnku, HaleJIeHHbIE Ha COXpaHEeHUe U OepeKHOe OTHOLIEHHE K IPUPOJIE,
0COOEHHO XKMBOM, N30eras MPOTUBONOJIOKHBIX OCTYIKOB, IOCTETIEHHO y4ach U OCBauBast
CTPaTEruio paliOHAIBLHOTO MPUPOIOIIOIB30BAHHUS.



Yuutecs yoexnaTh APYTrux JitoJei B HeOOXOAMMOCTH OBJIAICHUS CTpaTeruel palMoHaIbHOTO
IPUPOJONOIB30BAHHUS.

M cronb30BaTh KOJI0THYECKOE MBIIIJICHHUE ISl BBIOOpa CTpaTernu COOCTBEHHOTO TIOBEJICHUS B
Ka4yeCcTBE OJHOM U3 LIEHHOCTHBIX YCTaHOBOK.

CpencTBoM pa3BUTHS JINYHOCTHBIX PE3YJIbTATOB CIIY)KAaT yueOHBIM MaTepuai U POIyKTUBHbIE
3aJjaHus yuyeOHUKa, HalleJIeHHbIe Ha 6-10 JIMHUIO Pa3BUTHS — YMEHUE OLIEHUBATh IOBEJICHUE
YeJI0BEKa C TOUKH 3PEHHsI XUMHUYECKON 0€30MacCHOCTH 1O OTHOIICHHIO K YEJIOBEKY M MPHPOJIE.
MertanpeqMeTHbIMU pe3yIbTaTaMU U3ydeHHs Kypca «XUMUs» ABIsieTcss GOPMHUPOBAHUE
YHHMBEpcalIbHbIX yueOHbIX aeiictBuil (Y'Y I).

Perynstuubie YV I:

CamocTosTenbHO 00HAPYKHUBATh U POPMYIUPOBATH MPOOIIEMY B KIACCHOW U MHIMBHUIYaIbHON
y4eOHOI e TeTbHOCTH.

BriiBurars Bepcuu perieHus npo0iaeMbl, 0CO3HaBaTh KOHEUHBINA Pe3yNbTaT, BEIOUPATh U3
IPEJIOKEHHBIX U UCKaTh CAMOCTOSITENIbHO CPEACTBA JOCTHKEHUSI LIEIH.

CoctaBnsaTh (MHAMBUAYAIBHO WIH B TPYIIIE) TUIAH PEHICHUs MPoOIeMbl (BBITOIHEHHS TPOEKTA).
[Tonbupats k kax10i npobieme (3agaue) aAeKBaTHYIO € TEOPETUUECKYIO MOJIEb.

Paboras o npeasioxkeHHOMY U CaMOCTOSITETILHO COCTABJIIEHHOMY IUIaHY, UCIIOJIb30BaTh HApsAY C
OCHOBHBIMH U JOIOJHUTENbHbIE CPEJCTBA (CIIpaBOYHAsI IUTEPATYPA, CIOKHbBIE TPHUOOPHI,
KOMITBIOTED).

[TnanupoBaTh CBOK MHIMBUAYAJIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

Pabortarpk 0 caMOCTOSATENBHO COCTABJICHHOMY ILJIAaHY, CBEPSISICh C HUM U 1IEJIBIO IS TEIbHOCTH,
UCTIPaBIISsl OIIMOKH, UCTIONB3YSl CAMOCTOSITENIbHO NOJOOpaHHbIE CPEICTBA (B TOM YHCIIE U
WnTepuer).

CB000IHO 10JIB30BaTHCSI BEIPAOOTAHHBIMU KPUTEPUSIMU OLIEHKU M CAMOOLIEHKH, UCXOJIs U3 LIEIIH
Y UMEIOIIMXCS KPUTEPUEB, pa3iinyasl pe3yJibTaT U criocoObl 1eHCTBUI.

B xoze npencraBieHus npoekTa JaBaTh OLIEHKY €ro Pe3ysbTaTaM.

CaMoCTOATEIHbHO OCO3HABATDH IIPUUMHBI CBOET0 ycIiexa WM HEYCIeXa U HaXOAUTh CIIOCOObI
BBIXO/Ia U3 CUTYyallUH HEycIexa.

YMeTh OIIEHUTD CTENEeHb YCIEITHOCTH CBOCH WHIMBHIYATHHON 00pa30BaTEIbHOM NeATEIbHOCTH.
JlaBaTh OLIEHKY CBOMM JMYHOCTHBIM KaueCTBaM U 4epTaM XapakTepa («KakoB s»), ONpeIesITh
HAIpPAaBJIEHUSI CBOETO Pa3BUTHS (KKAKUM s XOUY CTaTh», «4TO MHE JUIsl 3TOTO HAJ0 CAEJIAaThy).
CpenctBoM (opMUPOBaHUS PETYIATUBHBIX Y'Y [] caykaT TEXHOJIOTUs MPOOJIEMHOr0 IManora Ha
JTare W3y4eHHsl HOBOTO MaTepHralia U TEXHOJIOTHS OLIEHUBAHUs 00pa30BaTEIbHBIX TOCTUKEHUI
(Y4eOHBIX yCIIEXOB).

[To3naBarensubie YV /:

AHan3upoBaTh, CPaBHUBATH, KJIACCU(PUINPOBATH U 0000IIATh TOHATHS:

- 1aBaTh OIpe/IeJICHUE MOHATHSAM Ha OCHOBE M3YYEHHOI'O Ha Pa3IMYHbIX MIpeIMeTax yueOHOro
MaTepuana;

- OCYULIECTBIIATh JOTMUECKYIO ONEPAIUIO YCTAaHOBJICHUS PO/10-BUI0BBIX OTHOIIECHUI;

- 0000111aTh TOHATHS — OCYIIECTBIIATH JOTMUECKYIO OMEepaIHIo Mepexo/ia OT MOHATHUS C
MEHBIINM 00bEMOM K MOHATHIO C OOJIBIIUM 0OBEMOM.

CTpouTh JOrM4ecKoe paccyKIeHUE, BKIIOYAIOIEE YCTAHOBIEHNE IPUUMHHO-CIIEICTBEHHBIX
CBSI3€H.

Co3naBaTh MOJIENU C BBIIEJICHUEM CYILECTBEHHBIX XapaKTePUCTUK 00BEKTa, IPeoOpa30BhIBATH
MOJIEJH C LENbI0 BBISIBICHUS OOLINX 3aKOHOB, ONPEIEISIIOIINX JAHHYIO IIPEIMETHYIO 00J1acCTh.
[TpencraBisaTh nH(GOPMALHIO B BUJIE KOHCIIEKTOB, Ta0JIUI], CXeM, Ipa(HKOB.

[IpeoOpazoBeIiBaTh HHPOPMAILIMIO U3 OJHOTO BHA B IPYTrOM U BEIOMPATh YAOOHYIO 11 ce0s
bopmy pukcanmu u npeacraieHus nHGopmarun. [peacrapisate nHGOpMAaILIKIO B ONITUMATIBHON
¢dbopMe B 3aBUCHMOCTH OT ajJpecara.

[ToHnUMas MO3UIHIO IPYTOTO, Pa3InyaTh B €r0 peuu: MHEHUE (TOUYKY 3pEHHsI), 10Ka3aTeIbCTBO
(aprymeHTsI), (haKThl; TUTIOTE3bI, AKCUHOMBI, TEOPHH. [1J1s1 3TOr0 CaMOCTOSATEIHHO HCIIOIb30BaTh
pa3IMYHbIE BUJIbI YTCHUS



(u3yyaroiee, IPOCMOTPOBOE, 03HAKOMUTENIBHOE, IOMCKOBOE), IPUEMBI CIYIIAHUS.

CamoMy co31aBaTh UICTOYHUKN MH(MOPMALMU PA3HOTO THIA U JUISl pa3HbIX ayJUTOPUH,
co0uro1aTh MH(GOPMAIIMOHHYIO TUTHEHY U TpaBuiIa HHPOPMALIMOHHON 0€30MMacHOCTH.

YMeTh UCNO/Ib30BaTh KOMIIBIOTEPHbIE U KOMMYHUKALIMOHHBIE TEXHOJOTHUH KaK HHCTPYMEHT JUISI
JOCTIKEHUS CBOMX Iieieil. YMeTh BBIOMpPAaTh a/leKBaTHBIE 33/1a4€ HHCTPYMEHTAIbHBIC
IPOTrpaMMHO- allapaTHbIe CPEACTBA U CEPBUCHI.

CpenctBoM hopMUpOBaHUS MMO3HABATENbHBIX Y Yl ciykaT ydeOHBIN MaTepual u
IPOAYKTHBHBIE 3a/1aHUs yueOHMKA, HalleJIeHHbIe Ha 1—4-i1 TMHUM pa3BUTHA:

- OCO3HaHME poJy BewecTs (1-1 nuHus pa3BuTus);

- PACCMOTPEHNE XUMHUYECKUX MTPOLECCOB (2-51 TUHUS PA3BUTHUSA);

- UCTIOJIH30BAHNE XUMHUECKUX 3HAHUH B OBITY (3-51 TMHUS PA3BUTHA);

- 00BSICHEHHE MUpa C TOUYKH 3PEHUS] XUMHHU (4-51 JINHUS pa3BUTHS);

- OBJIQJICHUE OCHOBAMH METO/I0OB €CTECTBO3HAHMS (6-51 IUHUS PA3BUTHS).

Kommynukatusnsie YV /1:

OTcrauBas CBOIO TOUKY 3pEHHS, IPUBOANUTH APTYMEHTBI, TIOATBEPKaasi UX (pakTamu.

B muckyccuu ymeTh BBIIBUHYTh KOHTPAPTYMEHTHI, TIepepa3supoBaTh CBOIO MBICIb (BIIaJCHHIE

MEXaHU3MOM SKBHBAJICHTHBIX 3aMEH).

Y4UTbCS KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM MPU3HABATH OMUOOYHOCTD
CBOET0 MHEHHUS (€CIIM OHO TAKOBO) U KOPPEKTUPOBATH €TO.

[ToHnMast MO3ULIKIO PYTOro, pa3iuyarh B €0 peur: MHEHUE (TOUKY 3pEHHs), J0Ka3aTeIbCTBO
(aprymeHTsI), haKThl; TUIOTE3bI, AKCHOMBI, TCOPHUH.

YMeTh B3MUISIHYTh HA CUTYaLMIO C MHOW MO3ULHUN U JIOTOBAPUBATHCS C JIIOIbMU WHBIX TTO3ULIUH.
CpenctBoM (hOpMUPOBAHHSI KOMMYHHKATUBHBIX Y'Y | CITyKaT TEXHOJIOTHUS TPOOIEMHOTO
Juaiora(rmoOyKIAIOIINI | ITOABOISIIHMA JUAJIOT) M pad0Ta B MAIIBIX TPYIIIAX, TAKKE
HCII0JIb30BAaHUE HA YPOKAX

3JIEMEHTOB TEXHOJOTUU MPOTYKTUBHOTO YTEHHUS.

TemaTtuueckoe IJIaHUPOBAHUC

Ne | HanmenoBanue pasznena KomunuectBo | KonnyecTso KomnuecTtBo
4acoB KOHTPOJIbHBIX MPAKTUIECKHUX
pabot pabor

1 | Tema Nol «Knaccudukanus 5
XAMHYECKUX PEAKIUIN.

2 | Tema No2«DneKkTponuTHuecKas 8 1 1
JIICCOTIHATTNSD).

3 | Tema No3 «["aoreHsi». 4 1

4 | Tema No4 «Kucmopoa u cepay. 8 1 1

5 | Tema 3. Azot u pocdop 8 1

6 | Tema 4 Yrmepoa u KpeMHUN 7 1 1

7 | Tema 5 O0Ouwme cBoiictBa merayuios | 14 1 1

8 | Opranuyeckast XUMHS. 8




[ToBTOpEHME Kypca HEOpPTaHUY.
XUMHUN».

Htoro
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