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IlporpaMmma  cocraBiena  ma OCHOBaHMM  DelepalbHOTO  TOCYApPCTBEHHOIO
oOpa3oBaresibHOTO CTanliapTa BbICHIETO oOpasoBanus (OI'OC BO) manpasnenust moarotosku
04.04.01 Xumus, YTBEPXKICHHOTO NpHKa3oM MuHucTepcTBa 00pa3oBaHus U Hayku PoccHiickoii
OQenepatmn ot 13 wmrons 2017 r. No 655; Ilopsnka opraausamuu y4e0HOro mpomecca B
00pa30BATENBHBIX  OPraHU3aHUAX — BBICIIErO MPO(ECCHOHABHOrO  06pa3oBaHHs JloHenkoi
Haponwnoit Pecny6uxn, YTBEPIKICHHOTO MpHKazoM MuHucTepcTBa obpazoBanust u Hayku JIHP Ne
1171 or «10» Hos6ps 2017 I.; y4eOHOTO TIaHAa W OCHOBHOIA 00pa3oBaTeNbHON MPOrpamMMel
Maructpatyper manpasnenus nonroroBku  04.04.01 Xwumus, paspaboranneix B 'OV  BIIO
«JloHenkuii HanHOHANBLHBIH YHHBEPCUTETY.

Pa3paborunku:
Kanmunar xumugeckux HayK, TOIEHT ﬁ 4
Ka(enpbl HEOPraHHIECKOH XHMUK oI~ benoycosa E.E.

Iporpamma yueGHoi JMCIIHILTMHEL yTBEPXK/ICHA Ha 3aCeNaHHH Kadeapb HEOPraHHUYECKOH
XUMHHU

L}

ITpoToxon Ne 8 ot "18" Mapra 2020 r.

3aBenyromit Kadenpoi b Urnaros A.B.

== L

Ilporpamma  yue6HOM  mucHumHHED ONOOpeHa  y4eGHO-METOMHYECKOH  KOMHCCHEN
XHMHYECKOro (hakynpTera

ITpotokon Ne 3 ot "15" ampesns 2020 r.

IIpencenarens yue6rO-MeTOMHUCCKOI ‘

KOMHUCCHM XUMHYECKOT0 (haKyibTeTa H / S16noukosa H.B.
J/’
/




1.OBJIACTb IPUMEHEHUA U MECTO JUCIUIIVIMHBI B YYHEBHOM
IMPOLHECCE

Kypc «Xumusi OMOreHHBIX 3JIEMEHTOBY» SIBISIETCS TUCHUIUIMHON MO BBHIOOPY BapHAaTUBHOM YacTu
broka 1 «/lucuummuael (Moxynn)» 1o HampasiieHuto noaroroBku 04.04.01 Xumus (Marucrepckas
porpaMma: XMMHYecKoe 00pa3oBaHue).

JucuumurHa peanusyercss Ha XMMUYECKOM (akyibTeTe Kadeapoil HeOpraHuueckoi XUMUH.

OTOT KypeC, ONMUpPAsCh HAa XUMHUYECKYIO (HEOpraHWYecKas, aHAJTUTHUYecKas, (QHu3nUecKas,
opraHuyeckas, OHOJOrMuYecKas XHMHsA, SKOJIOTMYECKas, MEIULMHCKAs XUMHs, XHMHUYecKas
TEXHOJIOTHS, KOJUIOMJHAs XHMMs, KOOpIAUHALIMOHHAS XUMHUS, SIIEKTPOXUMHUS, H  Jp.)
bmtocopCcKyro, MCUXOI0r0-NeJarornyeckKyo NOAroTOBKY (IICUXOJIOTHs, MEAAaroruka) CTyIeHTOB,
3aKyIaAbIBaeT (DyHIAMEHT HAy4YHO-HCCIENOBATEIbCKOW MOArOTOBKM OYAYIIMX CIEIHUAIUCTOB B
00JacTu XUMHUH.

[lonyyeHHblE 3HaHUS UCHONB3YIOTCA CTYJEHTAMM BO BpEMsI BBINOJIHEHHS HAy4yHO-
UCCIIEI0BATEIbCKON PabOThI IPU HAMCAHUHM MAaruCTepCKOM JuccepTanuy.
1. CrpykTypa 1M cUMIJIMHBI

Xapaxmepucmuka yueOHOU OUCYUNTIUHDL

Hamnpasnenue noaroToBku 04.04.01 xumus
Marwucrepckas mporpaMmma XUMHYECKOE 00pa3oBaHue
[Tporpamma moAroTOBKU aKaJieMHuecKasi MarucTparypa
Kpanuduxanus MarucTp
KonuyecTBo conepkarenbHbIX MOTyIeH 2

JucnurmuHa 6a30B0M / BApHAaTUBHON 4acTH

. IUCLHUILINHA 0a30BOM YacTH
00pa30BaTebHOM POrpaMMbl

DopMbI KOHTPOJIS 1 MOybHBIN KOHTpPOJIB, 1 3aueT
3 ouHas popma 3a04Hast popma
00y4YeHHs o0y4YeHHUs
KonnuecTBo 3a4eTHBIX €AMHHUIL (KPETUTOB) 4
["'ox moaroToBKM 1
Cemectp 1
KonnuecTBo yacos 142
- JIEKIIMOHHBIX 12
- IPAKTUYECKHIX, CEMUHAPCKUX
- 1a00paTOPHBIX 12
- CaMOCTOSITEIILHOM pabOTHI 118
B T.4Y. UHJMBHIyaJbHOE 3a/l1aHUE
HenenbHOE KOIMYECTBO YacoOB, 2
B T.4. ayJUTOPHBIX 2

2. Onucanue TUCUMIIUHBI
eau u 3agaun
Ilenvio usyuenus Oucyuniunvt «Xumus OUO02eHHBIX I1EMEHMO08»  SBISETCS
(dbopMHpOBaHUE Y CTYIEHTOB IPHUEMOB OPraHU3aLMU U MPOBEIEHUS HAayYHBIX HCCIICOBAaHHUM, Ha
OCHOBE YeT0 MPEACTaBUTh TEXHOJIOTHIO MPOCKTUPOBAHMS MarUCTEPCKON JUCCEPTAIINH KaK HAY9HO-
UCCIIEI0BATEIbCKON PAOOTHI.
Ocnognvimu 3a0auamu uyyeHus OUCUUNIUHBL AGTAIOMCA.
OCBOCHHE TEOPETUYECKHX OCHOB OHMOr€OXMMHM, TPHUHIMIIOB B3aMMOJEHCTBHS MEXIY
’KHBBIM M KOCHBIM BEIIECTBOM M KPUTEPHEB OIICHKH OMOT€HHOCTH JIEMEHTOB U MIX COEIMHEHHIA;
00OCHOBaHHE POJM XUMHMUYECKHX 3JIEMEHTOB B IMpOLECCax aJalTallMd OpraHu3Ma K
BO3/ICHCTBUSAM HEOIArONPUATHBIX (PAKTOPOB OKPYIKAIOMIEH CpPe.bl;
pacKphITHE POITU XUMHH U OMOJIOTHH B (HOPMUPOBAHUU OHOC(EPHI;




— HCCIEOBAaHUE SMIIMPUUECKUX M TEOPETHUUYECKUX METOAOB HAy4yHBIX MCCIEIOBAaHUN B
00JIaCTH XMMHU OHOTEHHBIX 3JEMEHTOB, 3aKOHOMEPHOCTEHl B MHIPALUU XUMHUYECKHX
3JIEMEHTOB U (POPMHPOBAHUU MUHEPAIOB HA UX OCHOBE, KOTOPHIE MOXXHO MCIOJIH30BATH B
MarucTepcKou auccepranuy;

TpeGoBanusg K pe3yiabTaTaM OCBOCHUS AMCHMIUVIMHBI. [Ipoliecc mM3ydyeHHs IUCLUILUIMHBI
«XuMHUsT OHOTEHHBIX JJIEMEHTOB» HaNpaBieH Ha (OPMHUPOBAHHUE DHIEMEHTOB CIEIYHOIUX
koMmnereHIMi B coorBeTcTBUU ¢ PI'OC BO P® nanpasnenus noarotosku 04.04.01 Xumus u
OCHOBHOH  00pa30BaTeNIbHOM MpOrpaMMbl  BBICIIEr0  MPO(GECCHOHAIBHOIO  00pa3oBaHUsA
HaIpaBJIEHUs1 NOArOTOBKKM Marucrparypa:

YHUBEPCAbHbIE KOMNEMEHYUU:

—CIIOCOOHOCTh OCYHIECTBIATh KPUTHYECKUH aHAIU3 IMPOOJIEMHBIX CHUTYyalluii Ha OCHOBE
CHCTEMHOI0 TI0JIX0/1a, BhIpabaThiBaTh cTpaTeruto aercteuit (YK-1);

obwenpogheccuonanvrvie KoMnemeHyuu.:

— CIOCOOHOCTb BBINOJHATH KOMIUIEKCHBIE 3KCIEPUMEHTAIbHBIE U PACUETHO-TEOPETHYECKUE
UCCIIEIOBaHMsl B M30paHHOM 00J1aCTH XMMHHU WIIM CMEXHBIX HAyK C UCIOJIb30BAHUEM COBPEMEHHBIX
puOOPOB, IPOrPAMMHOTO OOecrieueHus 1 0a3 JaHHBIX podeccronanbHoro HazHadenus (OI1K-1);

—  CcHocoOHOCTh  aHANIM3MPOBATh,  WHTEPHpPETHPOBaTH UM 0000mIaTh  pe3yJbTaThl
HKCIEPUMEHTAJIbHBIX M PAcCUYETHO-TEOPETUYECKUX paboT B H30paHHOM o0NacTH XUMHM WU
cmexHbIx Hayk (OI1K-2);

BbImycKHUK, OCBOMBUIMI HpOrpaMMy MAarucTpaTypbl JIOJDKEH o0lajgaTh CIEIYyIOLUMU
npogheccuoHanbHbIMU KOMREeMeHyusMu, COOTBETCTBYIOIIMMHU BHUAY (BHIaM) NpodecCHOHATHHON
NeSITeIbHOCTH, Ha KOTOPBIH (KOTOpBIE) OPUEHTUPOBAHA IIpOrpaMMa MarucTpaTyphl:

HAYYHO-UCCTIE008AMENLCKAS 0CAMENbHOCb!

—  CIIOCOOHOCTBIO TPOBOAWUTH HAayYHbIE MCCIEIOBaHUS 1O C(HOPMYIMPOBAHHOM TeMaTHKe,
CaMOCTOSITEJIbHO COCTaBJISITh IJIaH MCCJIEIOBAaHUS M I0JIYy4aTh HOBBIE HAyyHble U NPUKIIAIHBIE
pesynbrathl (ITK-1);

— TOTOBHOCTBIO HCIOJB30BaTh COBPEMEHHYIO amnmaparypy Ipd MPOBEAECHUU HayYHBIX
uccienosanuii (IIK-3).

B pe3yabTare nzyueHusi y4eOHONH JUCHUIINHBI CTYIEHT 10JIZKEeH

3Hamb: OCHOBBI TEOPETHUECKOW, MPUKIAJAHOM XUMHM U OMOr€OXMMHUH s OOBSICHEHUS
NyTH MUTpPALUd XUMHYECKHUX DJIEMEHTOB; Teorpapuueckue 3aKOHOMEPHOCTH paclpeaeicHus
JJIEMEHTOB, HCIIOJIB3YEMBIX JKUBBIMH OpPraHU3MaMH; BIUSHUE XU3HM HAa HUCTOPHUIO XUMHUYECKHUX
AIIEMEHTOB, UX HAaKOIUIEHWE U TMOYBOOOpa3oBaHUE; (aKTOphI, BIMSIOMIME HA KOHIIEHTPALUIO
MHUKPORJIEMEHTOB B PpACTEHUAX; T€OXUMHUECKYI0 KIACCU(UKALMIO 3JIEMEHTOB W MUTPALHIO
BEIIECTB; KiIaccu(UKaINIO OMOTEHHBIX 3JIEMEHTOB; KPUTEPUHU OLIEHKH OMOTE€HHOCTH JIEMEHTOB U
UX COEJMHEHUH; pOJIb pACCEIHHBIX 3JIEMEHTOB B (DYHKIIMOHUPOBAHUU OMOMACCHI;

ymemp: COCTABIATh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIUHU, PEAKLINUHA HOHHOTO
o0MEHa U KOMIUIEKCOOOpa30BaHUs, IPOTEKAIOIIUE B )KUBBIX OPraHU3Max, B JUTOC(epe, THApo- U
atMocepe;  MpelcKa3blBaTh COCTaB MUHEPAIBHOTO CHIPbS U COIMYTCTBYIOLIHUX 3JIEMEHTOB B
3aBHCUMOCTH OT OCOOEHHOCTeH MeCTHOro JaHamadra; COCTaBISATh CXEMBbl €CTECTBEHHBIX
KpYTrOBOPOTOB OHOT€HHBIX 3JEMEHTOB, a TaKXXe I0J BIUSHUEM aHTPONOTE€HHOTO BO3/EWUCTBUS;
COCTABJIATh CXEMbl IIyT€M MHUIPALMd MaKpO- U MHUKPOXMMHUYECKHX DJIEMEHTOB; BBIIOJIHATH
pacueTHble 3aJaHUs 10 OIpPEAETCHUI0 KOJIMYEeCTBA XHMHUYECKHX DSJIEMEHTOB B JHTOChEpE,
atMocdepe, ruapochepe M MHHEpPATBHOM ChIpbE; HAXOAUTh MECTO HAKOIUJICHHUS PEIKUX U
paccessHHBIX JIEMEHTOB B 3€MHON KOpe M JuTocdepe; MpeacKa3blBaTh COCTaB OMOMACCHI CYIIM U
OKE€aHa;
671a0emp: HaBbIKAMH U IIPUEMAMH MTPOBEACHUSI XUMUYECKOTO YKCITIEPUMEHTA;

BO3MOYKHOCTSIMH ITOMCKa HEO0X0AMMOW HH(POPMALIMU B HAYYHOU U CIIPABOYHOI TUTEpaType;
npreMamMu 0(pOpMIICHHSI PE3yIbTaTOB SKCIIEPUMEHTA U UX PaCIIU(POBKH.

3. Coep:xaHue IMCHUILUINHBI M (POPMBI OPraHU3alMH Y4eOHOI0 Npouecca



Kpr JUCHUITIIITNHBI XuMus 6HOI‘€HHBIX JJICMECHTOB npeaycMarpuBacT CJICAYHOUINC
(dhopMBI OpraHu3aIuy yaeOHoro mporecca:

- JICKLIYH,

- CAaMOCTOSITENIbHAs paboTa CTy/ICHTA.

Marepuan u3jiaraercsi ¢ UCIOJIb30BAHUEM CIIOBECHBIX, OOBSCHUTEILHO-UILIFOCTPATUBHBIX,
IBPUCTHYECKHX, MPOOJEMHBIX W HCCIIEIOBATEILCKMX METOJOB TpernoaaBanus. [Ipu mposeneHun
JeKIMA Ui OOCY)KIEHHsS MaTepuana LIMPOKO HCHOJB3YIOTCS MYJIbTUMEIUIHBIE Tpe3eHTAllNH,
aHMMAaIlMH, a TAKKE pa3aTOYHbIC MaTEPHAIIBL.

B ydeOHOM mpolecce MIMPOKO TNPUMEHSIOTCS AKTUBHBIE W HHTEPAKTUBHBIE (POPMBI
NPOBEICHUS 3aHATHH  (IEMOHCTpAIlMM XMUMHYECKHX pEaklui, pa3dop 3aKOHOMEPHOCTEH
NPOTEKAHUS XUMHYECKHX IMPOIECCOB, JUCKYCCHS, MOJEMHKA), BHEAYJAUTOPHAS CaMOCTOSATEIIbHAS
paboTa, peUTHHIOBasi CHCTEMa OIEHKH YCIEBACMOCTH, JMYHOCTHO-OPUEHTHPOBAHHOE OOydYeHUeE,
npobiieMHoe oOydeHue, OJOYHO-MOIyNnbHOEe oOydeHue. Vcmonb3oBaHWe B y4eOHOM mporiecce,
TECTOB M MOJIYJIbHBIX paloT.

CaMmocTosTenbHast pa60Ta CTYACHTOB HNPCAYCMATPHUBACT BBIIIOJHCHUC HWHIWBUAYAJIbHBIX
3aJ]aHUl U3yYeHHE y4eOHOW, HAyYHOW W METOAMYECKOW ureparypbl. CTYyIEHTB CaMOCTOSTEIBLHO
opabaThIBAIOT HEKOTOPBIE TEMBbI, KOTOPBIE H3yYaJUCh B KypCe HEOPTaHUYECKOH, OPraHu4ecKOi 1
OHMOJIOTUYECKON XUMUH

HopsinkoBbIi Kparkoe conepkanue TeMbl
HOMep U TeMa

Cooeporcamenvuwtii. modyns 1 PacnpenejieHue XUMHYECKHX
3JIeMeHTOB B 3eMHOHl kope. CocraB :KMBOro BemecTBa. Murpamus
BelleCcTB.

Tema 1. Konnenmus sxuBoro BemiecTBa U 6nocdepsl. buokocHsie cuctembr. CocTa
auTocdepsl, KIapKu U KlIapku KoHueHTpauuil. [Tousa u pa3sutue
6rocgepsl. 'ymyc — opraHndeckoe BEIIeCTBO TBEPI0i YaCTH MOYBHI.

Tema 2. Munepanbel. . XMMHUYECKMH COCTaB IJVIABHBIX ~MHHEPAJIOB  3eMIIH.
Paccestnabie anmeMeHTHI. Poib paccestHHBIX XUMHUYECKHX D3JIEMEHTOB B
(GYHKIIMOHUPOBAHUN OMOMACCHI.

Tema 3. ['eoxumuueckue KiacCUpUKaus n OHOJOTMYECKUH KpPyroBOpOT
XUMHUYECKHX 3J€MEHTOB. IHTEHCUBHOCTh OMOJIOTMYECKOI0O MOIJIOUICHUS U
(akTOpbl, BIUSAIONIME HA KOHIIEHTPALUIO MUKPORJIEMEHTOB B PACTEHHUSIX.

Cooeporrcamensuotii. - mooyns 2 buoreHHble 3JjieMeHTbI, OMOTHKH,
KOHIEeNUMs roMeocTasa.

Tema .l. IlonsaTre OMOreHHBIX JIEMEHTOB, OMOTHKOB, TOMEOCTa3a, OMOJIOrHYECKOro
KOHIIEHTPUPOBAHUS dJeMeHTa. Kputepuu olleHKu OMOTeHHOCTH
2JIEMEHTOB. Bupl kiraccudukamnmii OMOTeHHBIX DJIEMEHTOB.

Tema 2. buorennas pomnp s-, d-u p-anemeHToB. buoperymsropHele cBoiicTBa
KOMIIJIEKCOHATOB METAJLIOB.
Tema 3. B3aumoneiicTBie MeXay Makpo- M MHKpodJeMeHTamH. buocdepa —

HCTOYHHK MaKpPO- U MUKPOIDJICMCHTOB.




TemaTnueckuii mjaian

Ha3Banus
coJlepKaATEJIbHbIX
MoJyJieil U TeM

Conep:kareJbHbIii MOTYJIb 1

KoauuecTBO 4acoB

BCETO

JIEKIIUHA

MPaKTH
YecKue

nabopa
TOpPHBIC

CaMoCTOs
TenbHAas
pabora

WHTUBH-
ny-
abHast
pabota

Tema 1. Ilonsatue
OHMOr¢HHEIX 3JICMECHTOB,
OHMOTHKOB, OHO-
JIOTUYECKOr0 TOMEOCTa3a,
OMOJIOTMYECKOr0 KOHIIEH-
TPUPOBAHUS DJIEMEHTA.
Kpurepuu oneHku
OMOreH-HOCTHU DJIEMCHTOB.
Bunb knaccudukanuii
OHMOTEHHBIX DJIEMEHTOB

16

14

Tema 2. bruoreHHas pojib
S-, 0-u p-351eMEHTOB.
buoperynstopHbie
CBOICTBA
KOMILJIEKCOHATOB
METAJJIOB

18

14

Tema 3 Bzaumonenctsue
MEXIY MaKpo- u
MHUKpPO3JIEMEHTaMHU.
buocpepa — wucrouHHK
Makpo- 51
MHUKPOIJIEMEHTOB

20

16

Hmozo no
cooepirHcamebHoMmy
Mmooy 1

54

44

Ha3zBanus
co/iepKaTeJbHbIX
MOJyJIeil U TeM

Cojaep:karebHBIH MOIYJIb 2

KoJsmnuyecTBo 4acoB

Tema 1. ITonsiTne
OHMOT€HHBIX  JJIEMCHTOB,
OHMOTHKOB, ouo-
JIOTUYECKOr0 T'OMEOCTa3a,
OMOJIOTUYECKOr0 KOHIIEH-
TPUPOBAHUS DJICMCHTA.
Kpurepun OLICHKHA
OMOTreH-HOCTU DJIEMEHTOB.
Bune: KJaccuukanmia

OMOT'CHHBIX 3JIEMCHTOB

28

24

Tema 2. MuHnepansl.
XUMHUYECKUI COCTaB
TIIaBHBIX MHUHEpaJIOB
3emnu. Paccesannie
3JIEMEHTEHL. Ponn
pacCesiHHbIX XUMHUYECKHUX

18

14




3JIEMEHTOB B  (DyHKITHO-
HUPOBAHUU OMOMACCHI

Tema 3 1 eoxumudeckue
KIaccuduKanus u OUoJo-
THYECKUI KPYTroBOPOT
XUMH-YECKUX DJICMEHTOB.
HNHTEHCUBHOCTH
OHOJIOrYEC-KOT0
TIOTJIOIICHUST U (PaKTOPHI,
BIIMSIIOIIIME Ha
KOHIIGHTPAIlUIO  MHKPO-
9JIEMEHTOB B PACTEHUSIX

Hmozo no
cooepicamenbHomy 90 8 11 74
Mooyt 2

Bcezo uacos no mooyniwo 142 12 12 118

Tembl J1aOOPATOPHBIX 3aHATHI

No HaszBanue Tembl Kous-Bo
JacoB
1 | XumuyecKre CBOMCTBA M CHHTE3 COCIMHCHUN PACCEsSHHBIX 3JICMEHTOB 2
2 | XuMHYECKHE CBOMCTBA S- p- U d-2JIEMEHTOB 2
3 | CuHre3 coequHeHUI S- p- U d-DIIEMEHTOB 5
4 | BesorxoaHble TexHOJIOTUH V3BIIeueHne BaHA ¥sI U3 OTPAOOTAHHOTO CHIPBSI. . 3
Bcero yacos 13

Camocmoamenvnan paboma cmyoenma

No Ha3zpanue Temsl Koi-Bo
4acoB

1 | OcHOBHBIE THUTIBI B3aUMOJICHCTBUS OPTaHU3MOB C OKPYKArOIIEH Cpeoi. 10
DakTOpbI OKPYKAIOIIEH Cpe/bl KaK KIF0YEBOM KOMIIOHEHT BO3JCHCTBUS Ha
OpTaHU3MBI.

2 | IIpsimble 1 omocpeIOBaHHbIE BO3/ICHCTBUS YenoBeka Ha Ouocdepy. [Ipupoaasie 6
1eNHbIe peakiuu. [lepBudyHbIe 1 BTOPUYHBIC 3arps3HEHUS] TPUPOTHON CPEIbI.

3 | Dxonoruyeckue KOMIIOHEHTHI AKocucTeM. ATMochepa. 4
["a3b1 OMOXMMUYECKOTO, BO3YIIHOTO, XUMUYECKOTO U PATUOAKTHBHOTO
MIPOUCX 0K ICHHS

4 | T'mapocdepa — Kak IKOJIOTHUESCKUI KOMITOHEHT 3KOCUCTEMBI. COCTaB BOJIBI 4

okeaHoB U Mopel. Tsbkenast Boga. Boael cymm. ['eoxuMudeckast posib BOABI.
bananc suepruu B rugpocgepe. Poinb MupoBoro okeana B cTabuiIM3aiu
IIPUPOJHBIX YCIOBHI HAa TOBEPXHOCTU 3E€MIIU

5 | [Ipsimble 1 onocpeioBaHHbIE BO3/IEHCTBUS YenoBeka Ha Ouocdepy. [Ipupoansie 2
LienHble peakuy. [lepBUUHbIE U BTOPUYHBIE 3arpsI3HEHUS] IPUPOJHON CPEJIBL..
XuMuyeckue peakuiuu B atmocgepe. YUenosedeckast 1eATENbHOCT Kak (pakTop 4

6 | oOpazoBaHUs BEICOKOTOKCHYHBIX BPEIHBIX BEIIECTB U 3arpsS3HEHUN
atMocdepsl: CMOT

7 | XuUMHUYECKHE peaKIiH, MPOTEKAIOIIUE B IPUPOTHBIX BOJOEMAX. 4
XHUMHYECKUE PEAKINHN, TPOTEKAOIIUE B YKOJIOTHYECKN YUCTOM BOJIOEME U
3arps3HenHoM nipu pH 5 u pH 3. Ponb OydepHbIX cucteM B caMOO4HCTKE
IPUPOIHBIX BoKoeMOoB. KpyroBopoT BoabI B IpHpOIE.

8 | Xumudeckue peakiuu, MPOTEKAIOIMNE B TUTOCHEPE U MOUBE 8




9 | Ponb reoxumMuu B pelieHHH BOIIPOCOB T'eHE3Hca U MOMCKOB MECTOPOXKICHHIM 6
MOJIE3HBIX MCKOIAEMbIX

10 | 'eoxumus kucnopoa

11 | T'eoxumud xemesa

12 | 'eoxumust pTyTH

13 | BuoxuMu4ecKuii KPyroBopoT yriiepoja

14 | bBuoxuMu4YeCKHii KPyroBOpoT a30Ta

15 | buoxumuueckuii Kpyropopot ¢ocdopa

16 | Buoxumuueckuit KPyroBOpoT Cephl

17 | buoxuMuyeckuii KpyroBopoT KaJbI[¥sl U MarHus

DO (O|DO([OO|OO|OH|O

18 | 'eoxumMus paaMOaKTHUBHBIX JIEMEHTOB. VICTOYHUKH paualyu.

-
o

19 | Ponb GMOTEHHBIX JIEMEHTOB B PEIICHUH BOIPOCOB 3/IpaBOOXPAHEHUS.

SN

20 | IIpuponHbIie M aHTPONOTEHHBIE 3arpsi3HEHHs Onochepbl. XapaKTepUCTHUKU
3arps3HeHuil: pusndeckue, XuMudeckre, GU3NKo-XMMUIECKUE U
OMOJIOTHYECKHE.

Bcero uacos 118

2. IlpuMepsbl KOHTPOJIBHBIX PA0OT U IK3AMEeHALMOHHBIX O1JIETOB
Ilpumep modynvnoii pabomot no meme «PacnpeneneHue XuMu4eCKMX 3JieMEHTOB B
3emHOI1 kope. CocTaB ;kMBOro Bemecrsa. Murpanusi Bemecrs.»
TECT

1. buoreoxumusi — 3T0 HaAyKa, KOTOPas U3y4aer:

A. XMMHMYECKHI COCTaB UBBIX OPraHU3MOB M MX y4acTHE B T€OXMMHUYECKHUX IpOIeccax,
MPOUCXOSAINX B Ouochepe 3emiu;

b. TCOXMMUYECKHE TMPOIECCh, MPOUCXOAsIe B Ouocdepe MpH YIaCTHH >KHUBOTO
BELIECTBA.

B. 3akoHOMEpHOCTH IIPOTEKaHUSI XUMHUYECKUX peakIuii B Onocdepe;

I'. pacnpeneneHne XMMUYECKUX 3JIEMEHTOB Ha 3eMJI€.

2. IlpenmeTom u3ydyeHHs1 OMOTreOXUMHUH SIBJISIOTCH

A. mpoueCCbl MUT'pALIUA U MaccooOMeHa XUMHYECKUX DJIEMEHTOB MCIKAY KUBBIMU
OpraHu3MaMu M OKPYXKarolleh Cpeou;

b. )xuBas n HeKMBas npupoaa, ux XUMHYECKHH COCTaB, BIIMAHNUEC XUMHUYCCKOI'O COCTaBa
HEKMBOM MPUPO/IBI Ha KUBBIE OPraHU3MBbI, 1 HA0O0OOPOT, BO3/ICHICTBHE )KUBOT'O BELIECTBA HA
HEXXMBYIO IIPUPO.Y;

B. xMuyeckue 31eMEHTHI U UX YyY4aCTHE B €CTECTBEHHOM MPUPOJHOM KPYTrOBOPOTE;

I'. )xuBOe BemecTBO U buochepa;

J1. xumMudeckuii OOMEH B CHCTEME YEJIOBEK - OPTaHU3MBI - OKpYKAroIas Cpesa, a Takke
XUMHYECKHUM COCTAB KUBBIX OPraHU3MOB M POJIb XUMUUYECKUX JIEMEHTOB B Pa3BUTUH OPTaHU3MOB.

3. 7KuBoe BemecTBo — 3T0:
A. COBOKYITHOCTB KMBBIX OPraHU3MOB, BEIPpAXKCHHAA B MaCCC, XUMHUYECKOM COCTAaBC U
HHEPIuu, KOTOPbIE YIACTBYIOT B OMOr€0OXUMHYECKUX MPOLIECcCax;
b. Bce pa3zHooOpa3zue )XKMBOW MaTepUU U Pa3INYHBIX (POPM JKU3HH;
B. XxumMHueckoe BEIEecTBO, MOAUYNHSONIEECS 3aKOHAM IPUPOIBL.

4. Buocdepa —3710:
A. BHeHsS 0007104Ka 3emMiid, ChOPMUPOBABIIASICS IO/ BO3ACHCTBUEM KUZHH U
OMOTreOXMMHYECKOM aKTUBHOCTH;
b. enuHas cucrema )UBOIO BEIIECTBA U MUHEPAIIBHBIX COCUHEHUN;
B. enuHeHne XUBOM MaTepUU U BHELIHEN 4aCTHU 36MHOIO 111apa;



I'. mnanerapnas cpena;
J1. cou Tporntocdepsl, TuApochepsl U TUTOCHEPHI CyMMaPHOU MOITHOCTHIO 0KOJIO 40 KM.

5. Yka3arh OCHOBHBIE 321241 OMOr€OXUMUH
A M3yYeHHE IMyTeH MUTPAIUU XUMHYECKHUX JJIEMEHTOB, aHAIHN3 OMOTCOXMMHYECKHUX IUKIIOB
MUTPaINH;
b. wccnemoBaHme reorpaUYecKMX 3aKOHOMEPHOCTEH  paclpeleNiCHHs XHUMHYSCKUX
AJIEMEHTOB, HCIOJIb3YEMbIX )KHBBIMH OpTaHU3MaMHU;
B. wu3yuenue Oumocepbl Kak eIMHONW CHUCTEMBI JKHBOTO BEIIECTBA W MHUHEPAIbHBIX
COECIUHCHMI,
I'. u3y4eHne XMMHYECKOTO COCTaBa XUBBIX OPTAaHM3MOB M POJIM XMMHUYECKUX JJICMEHTOB B
dbopmupoBanun Ouochepsr;
J1. u3y4eHne BIUSHUS TEXHUYECKOTO MPOorpecca Ha MpoIiecchl B Ouocdepe;
E. uccnenoBanue 3aKOHOMEPHOCTEH B Pa3BUTHUU TIPHPO/IBL.

6. IlepeuncauTh OHOKOCHBIE TeJa:

1.mmouBa; 6. 03epHas BoJIa;
2.MeIHBIN KYIIOpOC; 7. LIEMEHT;
3.MoOpcKas BOJa; 8. He(Th;

4. TUCTUITMPOBAHHAS BOJIA; 9. GuUTyMBI;

5. peuyHas Boja; 10. BO31YyX.

7. BUoKoCHas cucTeMa — 3T0:

A. cucteMa, 00pa3oBaHHAsl KUBBIMH OPraHU3MaMU U CPEJON UX OOUTAHUS;
b. TpexkoMnoHeHTHas cucteMa: Tporocdepa, rugpocdepa u aurochepa;
B. xumuko-0uonoruyeckas 1abopaTopus;

I'. BcenenHas.

8. Yka3aTh 00J1aCTH NPAKTHYECKOr0 NPMMeHeHHs1 O0MOreOXMMHUM

A. OHOreoXMMHYECKHME METOJbl TIOHCKAa MECTOPOXKIACHUM IOJIE3HbIX HCKOMAEMBbIX:
BBISIBIIEHHE YYaCTKOB IMOBBIIICHHBIX KOHIEHTPALUH pyl000pa3yroIuX 3JEMEHTOB B PacTEHUSX,
MPOAYKTAaX UX OTMUPAHUS U METa00IN3Ma;

b. u3yueHue BIMSAHUA COAEPKAHUS XUMHUYECKHX DJIEMEHTOB B OKpPYXKAIOIIEH Cpele Ha
OpraHU3Mbl KUBOTHBIX U YEJIOBEKA;

B. Onoxumuueckuil aHanus NpupoIHbIX 0OBEKTOB;

I'. u3ydyeHre MUKpPO3JIEMEHTOB B CBA3H C TPOOJIEMaMU B CEIbCKOM XO35ICTBE U METUIIUHE.

9. YCcraHoBHThL COOTBETCTBHE MEXKAY HA3BAHHEM U TECOXMMHUYECCKUMHU JTAHHBIMU
rJyOMHBI CJIOEB 3eMHOI0 HIapa;

1. kopa; a) 5150 - 6371 xm;
2. TBepJI0€ BHYTPEHHEE 5A]IPO; 6) 4600 — 5150 xwm;
3. KUJKOE BHYTPEHHEE S/IPO; B) 2090 — 4600 xwMm;
4. BTOpast TpaH3UTHAs 30HA Apa; r) 1000 — 2900 x™m;
5. BEpXHSsA MAHTUS; 1) 400 — 1000 kwm;
6. TpaH3UTHAs 30HAa MaHTHH; e) 70 — 400;

7. HAKHSASI MAHTHS; x) 10 — 70 xm.
8. nmurocdepa; 3) 7o 80 - 100 xm

10. YcTaHOBHUTB COOTBETCTBHE MEKIY 3JIEMEHTHBIM XUMUYECKUM COCTABOM
U CJI0SIMH 3€eMHOr0 1apa:
1. nurocdepa; a) JKeJe30 U HUKEIIb;



2. MaHTHS; 0) CHIIMKATBI )Kelie3a U MarHus
3. sapo; B) CHJIMKAThI aJTFOMUHUSA, JKelie3a, MarHus,
KaJlusl, HATPUSL U OKCUJA KPEMHUSI.
11. IlpoueHTHOe coJep;KaHUe 3JIeMEHTA B 3eMJle BbIPakaeTcsl B eAUHULIAX:
A. ximapk
b. Kanmactp
B. buoma
I'. ITan

12. Yka3artb, Kakasi U3 rpyIni 3JIeMeHTOB YUYaCTBYeT B 00pPa30BaHMU:

1. MmuHepanoB; a) pacCcestHHbIE 3JIEMEHTHI C
cozepxkaHueM ux B kinapkax mensuie 0,1%:;
2. MeCTOPOKIECHUS; 0) rnaeubie 3ementsi( O, Si, Al, Fe, K, Ca,

Na, Mg, Ti, H) ¢ coagep:kanuem ux B
3eMHOM kKope B Kiapkax 6omuee 0,1%

13. Kakue ¢axkTopbl Bo3aeiicTBHS Ha 3eMHYI0 KOPY OTHOCSATCH K JHJAOTeHHBIM, a
KaKHe — K 9K30reHHbIM:

1. sHOOTEeHHBIE; a) TYHHO-CYTOYHbBIE MPHUINBHBIC IBUKCHUS;
0) B3aumMozeiicTBue ¢ nonochepoi 3emiu;
2. DK30TEHHBIE; B) BBIBETPUBAHUE TOPHBIX [TOPOJ;

I') U3MEHEHHe pelibeda peKamu;
) TBHKYIITUECS JISTHUKH;
€)BHYTPEHHSISI SHEPTHsI 3EMJTH.

14. Yka3aTb COOTBETCTBHE MEXKAY BHJIOM OaKTepuidi M HX MHKPOOHOJIOTHYECKOM
BbILIEJAYMBAHMHA MUHEPAJIOB U PACCESTHHBIX 3JIEMEHTOB MYTEM:

1. okucneHwMs, a) thiobacillus ferrooxidans

2. BOCCTAHOBJICHUS; 6) bacillus u pseudomons

15. T'ymyc ( rymuHoBble M (YJIbBOKHCJIOTHI KHCJIOTBI M HMX KOOPAMHAIMOHHbIE
COCJUHEHHS ¢ METAJIAMHM), BXOASIIIMI B COCTAB TBEPAOil MOYBBI 00pPa3ylOTCHd NpPH
MHMKPOOH0JI0THYecKOM (OMOXMMHUYECKOM) PA3JIOKEHHH. . .

1. MuHepanos;

2. INCTBEHHOIO OIaja;

3. MEpTBOI APEBECUHBI.

16. YcTaHOBHTE COOTBETCTBHE MEKIY COCTABOM W BHIOM IOYBBI:
1. C73Hg1035Ny; a) IEpPHOBO-TIO/I30TUCTHIC TTOYBHI,
2. C173H1850g6N11;  ©) uepHO3EM.

17. Tlorjomasi KATHOHBI M3 HUKHHUX TOPH30HTOB MNOYBbI, KOPHH  pacTeHHii
HENpPepbLIBHO BHIAEJSIOT B MOYBEHHYIO Cpely MPOCTOe BelleCTBO, KOTOPOe SIBJIsIETCS
(¢axkTOpOoM BhIBETPHUBAHMS. ITO BELIECTBO......

1. a3oT;

2. BOJOPOS;

3. KHCJIOPO/I.

18. N3 nepeuncjieHHbIX BUI0B MUHEPAJIOB YKa3aTh OHMOTreHHbIe MHUHEPAJIbI:
a) TOJIeBOM 1Imat, 0) KBapll; B) KpUCTAJUTMYECKAs CEpa; T') TpPaHaT;
1) hochoputsr; €) KapOOHATHI; k) MUPOKCEHBI; 3) KAJIBIIHT.



19. 3 nepeuuncjeHHbIX (POPM HAXO0XKIEHHMS TIJIABHBIX M PACCeSIHHBIX JJIEMEHTOB B

KPHCTA/UVIMYECKOM BelllecTBe 3eMHOW KOpBI yKa3aTh

PaCCEAHHBIX 3JICMCHTOB:
- a) CHUJIMKATBI aJIlOMUHHA, KECJI€3a, KCAJIbIIHA, MarHus, KaJIisa U HaTPU;

- 0) MuKpoMmHHEepajoruueckue ¢Gopmbl(akieccopHbie (HOpPMBI,

BKIIFOUCHHSA OCTATOYHBIX paCTBOpOB);

- B) U3BECTHSIK;

- T) HeMUHepajorudeckue Gopmbl (COPOMPOBAHHBIC TOBEPXHOCTHIO, 3aHUMAIOIIHE Te(PEKTHI
peabHBIX KPUCTAJIOB).

TBEPABIE PACTBOPHI,

XapakTepHbIe

20. Yka3aTh COOTBETCTBHE MEXKIY BUIOM U BEJIMYNHOH OMOMACCHI IJIAHETHI

1.puToOnomacca;
2. 3000M0Macca;
3. MuKpobuomacca;

21. YcTaHOBUTH COOTBETCTBHE MEXKIY COJAEpP:KaHMeM XHMHYECKHUX 3JieMeHTOB ( B
KJIapKaXx) B *KUBOM BelllecTBe (})KUBOTHBIX) MUPOBO# CylIN:

1. yranepox;
2. a30T;
3.BOAOPO;
4. Kucnopon;
5. cepa;

6. hocdop;
7. KaJabIH;
8. KaJmii;

6uocdepe.

a) 10® - 10%1;
6) 10° 1;
B) 100 - 10" 1;

a) 0,74;

0) 0,02-8,5;
B) 1,7-4,4;
r)0,5;

n) 10,0;
e) 7,0;
K) 18,6;

3) 46,5;

Ilpumep 3auemnozo 3a0anusn
1. I'yMMHOBBIE KMCIIOTHI B IIOYBE, UX CTPOEHUE U CBOMCTBA. broMacca paCTeHUH U KUBOTHBIX B

2. Kucnopon xak BO3ayIIHbIi MUTrpant. KpyroBopot cBo6ojHOTO KHciopoaa B Ouocdepe..

3. B dyenoBeueckom opraHu3Me B 00IIEH CI0XKHOCTH CONEPKUTCS MPUMEPHO 25 MT Hoa, mpudyem
MOJOBWHA BCEM MacChl HaXOAUTCS B IMMTOBHUAHON keje3e. IlomcunTaiiTe, CKOJILKO aTOMOB HoJa
HaXOJUTC : a) B IIUTOBUAHOM jkeTie3e; 0) B 4eIOBEYECKOM OpraHu3Me.

4. Kputepuu oneHMBaHHUA
Onenka 3HaHu# cTyaeHTOB npoBoauTcs nmo 100-0ayuibHOM IHIKane COryacHO CIEAYIOIIUM

KPUTEPHUSIM:
3ayeTHbIC MOAYJIH ®opma KOHTPOJIsA Bbanabl

Monyns 1 NuauBunyansHOE 3aJIaHUE mno|5
JEKIIUOHHOMY Marepuany u
CaMOCTOSATENIbHON paboTe .
MonynbHas paboTa 45

3auer 50

OO uTOr 100




HlIkana coomeemcmeusn 6417108 HAUUOHAIbHOU UIKATlE

Onenka Onenka no OuneHka 1o rocy1apcTBeHHOM HIKaJjIe Onenka no
no mxkaJje | 100-6amibHOM (3x3amen, 1uddepeHuMpPOBaAHHBIN 3a4eT) rocy1apCcTBEeHHOM
ECTS mIKaJe mKaJe (3auer)
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xopo1io) 3a4TEHO
C 75-79 4 (xopo11o) 3a4TEHO
D 70-74 3 (y10BJIETBOPUTEIHHO) 3a4TE€HO
E 60-69 3 (YyIOBJIIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HeYIOBJIETBOPUTEIHHO) HE 3a4TCHO

C BO3MOKHOCTBIO IIOBTOPHOI1 cllaun
F 0-34 2 (HeyIOBJIETBOPUTEILHO) HE 3a4TCHO
C BO3MOKHOCTbBIO IIOBTOPHOM Clla4yM NP YCIOBUU
00s13aTeTbHOTO HA0Opa JOMOJHUTEIBHBIX 0AJIJIOB

5. MatepunaibHO-TeXHHYeCKOe o0ecniedyeHue y4eOHOr0 nmpoiecca.

JlexuroHHBIE 3aHATHUS IPOBOJATCS B AYAUTOPUH, OCHAILICHHOW MYJIbTUMEIUNHON TEXHUKOU U
nockoil. JlaGopaTopHble 3aHATHS HPOBOJATCS B KOMIIBIOTEPHOM KJlacce, 00OpYAOBaHHOM
KOMIIBIOTEpaMM C JIMLIEH3UOHHBIM IIPOIPaMMHBIM OOecrieueHueM, JocTynoM K ceth WHTepHer,
CTOJIaMHU, JJOCKOM.

6. PexomeHngoBaHHas JIMTEpaTypa

Koa-Bo Hamyue
Ne IK3EMILIAAPOB | JJIEKTPOHHOMH
HanmenoBanue
n/n B Ou0JMoTeKe BEpPCHHU B
HonHY IBC
Ocnognaa numepamypa
1. benoycoa E.E. Xumus OHMOreHHBIX  3JIEMEHTOB
[DnexTpoHHBINH pecypc]: yd. mocob. s cryaeHToB OY 0 +
Maructp xuM. ¢-ta. — loneuk: JonHY, 2016. 104 c.
2. 3anaui 3 Kypcy «XiMis 3 OCHOBaMH Oioreoximii» Ta

MPUKIIAJIHU X PO3B’SI3yBaHHS: JIsl CAMOCTIHHOI poOoTH
cryaenTiB / yknan: O.H. Myctsua, H.I'.ITapxomenko,
H.II.Menbnuk ta in. — K:HTYVY, 2009. - 171 c.
[DnexTpoHHBIH pecypc]. / 3agaun o Kypey «Xumus ¢ 0 +
OCHOBaMHU OMOT€OXUMUID) U IIPUMEPHI UX PELICHUs: s
CaMOCTOSTEeNIbHON paboThl cTyZeHTOB / cocta: O.H.
Mycrana, H.I'. ITapxomenko, H.III. MenbHuk u np. —
K.:HTY, 2009. — 171 c.

Hononnumensnan rumepamypa
1. Komuun A.B. O6mas xumus: yueOnuk / A.B. Xomaaun. —
M.: TOOT AP-Menua, 2012. — 400 c. [DneKTpOoHHBIN 0 +

pecypc]




7. IlporpamMmmHoe olecrieyeHue .

1.Windows 7 PRO (kopriopaTuBHas JTUTCH3US JOHHY Ne 46484614)
2.Microsoft Office (kopriopaTUBHas JUTICH3US JIOHHY No 46472919)
3. Microsoft Visual Studio (suniensus mporpammsl DreamSpark nist BRICIIMX y9eOHBIX 3aBEICHUH )
4. Jlunen3uu GPL, Apache, BSD a1 ¢cB0GO0HOTO MPOrpaMMHOTO 00ECIICUCHUS:

- Aatuupyc Kacnepckoro;

- Adobe Acrobat Reader;

- XPDF.

PaGouas mporpamma paccMOoTpeHa U IepeyTBep)KICHa Ha 3acemaHud  Kadeapsl

¢ m3MeHeHusIMH (0e3 n3mMenenmii) Ha 20 TOJI.

[Iporokon Ne or“ 7 20 1.

3aBenyromuii.kadeapoit




