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1. IEJIX OCBOEHUA N CHUIIJINHBI

c(OpMHPOBATH LIETOCTHOE MPEJCTaBICHNE 00 OCHOBHBIX XMMHUECKUX CBOMCTBAX TsDKENMBIX MeTayuios (TM),
3aKOHOMEPHOCTSIX UX B3aUMOJACHCTBHS C 00BEKTAMHU OKPYKAIOMIEH PUPOIHON CPEIbI.

Pe3ym>TaT1)1 OGy‘IeHI/IH 10 TUCOUTIIITMHE HAITPABJICHBI HA JOCTUKCHUEC NHIUKATOPOB!:

[TK-1.3. Mcmombs3yet 6a30BbIe 3HAHHUS O METOJaX M CPEACTBAX OXPaHBI OKPYKAIOIIEH Cpeabl H 00ECTICUECHISI SKOJIOTHIECKON
6e3omacHOCTH

2. MECTO JUCIIUMIIJIMHBI B CTPYKTYPE OITIOII

Llutc (pasaen) OIOI: [51.B.J[B.05.02

2.1 TpeOoBaHus K NPeABAPUTEILHOI IIOAT0TOBKe 00y4Yarolerocs:

HSy‘ICHI/IC JUCHUTTIIINHBI 633pr€TCﬂ Ha KOMIICTCHIUAX, OCBOCHHBIX B XOA€ U3YUCHHUS KYpCOB

I'eonorus

Xumusa

buonorus

2.2 IucuMIUINHBI M IPAKTHKH, JJIsl KOTOPBIX OCBOCHHE JAHHOI JUCHMILINHBI (MO1YJ/Is1) HE00X0AUMO KaK
npeamecTByloumee:

KOMHeTeHHI/II/I, HpI/IO6peTéHHbIe CTYACHTOM B X01€ OCBOCHUA JUCHUIIIINHBI, UCIIOJIB3YIOTCA B nanLHeﬁmeM IIp1 U3y4C€HUN

KypCOB:

TexHOreHHbIE CUCTEMBI M KOJIOTHUECKUN PUCK

HpHpOI{Ol’lOJ’IBSOBaHI/IC C OCHOBaMH pECypCOBCACHUA

3eMIIeycTpPOICTBO 1 HCIIOIb30BAHKE 3EMEIIBHBIX PECYPCOB

HopmupoBaHnue v CHUXKEHUE 3arpsA3HEHUS OKPYKAIOILEH Cpebl

3. KOMIIETEHIINHU OBYYAIOIIEIOCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA JUCHUTIITUHbI

(MOJYJIS)

ITK-1: CnocodeH MIaHHPOBATH U MPOBOJAUTH MOHUTOPHHT U MEPONPHUATHS 110 OXPaHe OKpYKaloleil cpeabl oT
BPEIHbBIX BO31eHCTBHIi M MOATOTABIMBATD NPeII0KeHHs M0 MPeTyNpesKIeHNI0 HeraTHBHbBIX MOCJIeICTBHI

3HaTh:

1.3. ¢hbyHnameHTanbHbIe pa3aenbl XUMUH Ui 00ecTieueH s YKOJIOTHYECKOH 0€30MmMacHOCTH

YMmers:

1.3. UCIoBp30BaTh TMOJTY4€HHBIC 3HAHUSA O 3aKOHOMEPHOCTAX B3aMMOJCHCTBUS KUBBIX OpPraHnu3MoB 1 00BEKTOB Opr)KaIOIHef/i
Cpe€Aabl C TAXKCIIBIMU METaJIJIaMU B HpaKTH'leCKOﬁ ACATCIIBHOCTHU [JIs1 COXpaHCHUS yCTOfI‘lHBOFO pa3BUTHA

Baanernb:

1.3. OCHOBaMHU XMMHYECKUX MCTOIOB O6Hapy)KCHI/I$I TSDKENBIX METAIJIOB B 00bEKTax Opr)Ka}OH.Ief;I Cpe€abl

B pe3yibTaTe 0CBOCHHS JUCHMILINHBI 00y4YalO U CSI 10JKEeH

3.1

3HaTh:

3.1.1

- (hyHOaMeHTaIbHBIC Pa3aesibl XUMUH B 00beME JOCTATOYHOM ISl OCBOEHHSI OCHOBHBIX IIOHSTHH, TEPMHUHOB U
3aKOHOB,;

3.1.2

- OCHOBHBIC 3aKOHOMCPHOCTH, ONIPCACIAOIINC BSaHMOHCﬁCTBHﬂ JKUBBIX OPIraHU3MOB C TM,

313

- OCHOBHBIC IIPHHIIMIIBI OXPaHBI IPUPOJBI OT 3arpsizHeHHst TM, criocoObI OYHUCTKH U PAIIMOHAIBLHOTO
IIPUPOJIOTIONB30BAHHS;

3.14

- COIIMAJIBHO-3KOJIOTHYECKHE TIOCIeICTBUS 3arpsizHeHust TM;

3.1.5

- OCHOBHBIC XUMHUYECKHUE 3aKOHBI, BIMsIOMUE Ha toBefieHne TM B 00beKTax npupopsl 11t hopMUpoBaHus Oa3
JIaHHBIX COCTOSIHUS OKPYXKAIOLIe! Cpebl;

3.2

Ymern:

3.2.1

- BBISBJIATD M @aHAJIM3UPOBATh ECTECTBEHHBIE M AHTPOIIOTCHHBIE SKOJIOTHYECKUE ITPOLECCHI M BO3SMOKHBIE ITyTH
UX PETYIUPOBAHUS;

322

- HCTIOJIh30BAaTh MOYICHHBIC 3HAHUS O 3aKOHOMEPHOCTSIX B3aUMOJISHCTBHSI JKHUBBIX OPTaHIU3MOB U OOBEKTOB
OoKpyxatoieit cpeabl ¢ TM B IpaKTUYECKON AEATEIbHOCTH ISl COXpPAaHEHHs YCTOMUHUBOTO pa3BUTHUSA.
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3.2.3 | - yMeTh CHCTEMaTH3NPOBATh U aHAIN3UPOBATH HHPOPMAIIHIO 0 TToBeeHHN TM B OKpykaromeit cpere,

BBIIIOJTHCHUH 3KOJOTHYCCKUX U XUMHUYCCKUX HCCHCZ[OBaHHﬁ;

TPUMCHATH OCHOBHBIC XUMHUYCCKUE 3aKOHBI, BIUAIONINE HA TOBEACHUC TM B 00BeKTax MpupoAbl, IpU

3.3 | Baagers:

33.1

- OCHOBaMH XMMHYECKUX METOA0B 0OHapykeHus: TM B 00BbeKTaxX OKPYXKaIOMIeH Cpembl.

332

- METOJIaMH OLICHKH TeXHOT€HHOH Harpy3KH Ha 00BEKTH OHOChEpHI B aciexTe coaepskanus TM.

4. OFLEM JUCLUILJIMHBI (MOAY.IS)

OOwas TpyaoeMKocTb

33ET

YacoB 1o yaeOHOMY IUIaHy : 108

ayAUTOPHBIE 3aHITHSA : 68
caMocTrosTenbHas paboTa

KOHTaKTHas pabora: 68,2
HKP: 0,2

B TOM 4YHUCIIC

39,8

3a4eThl 5

BI/I}Z[BI KOHTPOJIA B CEMECTpaAx:

5. CTPYKTYPA U COAEPKAHUE JUCHUITIMHBI (MO JIST)

Kon
3aHATH

HaumeHoBaHue pa3/iesioB U TeM /BU/1 3aHATUS/

Cemect
p / Kvpc

Yacos

Jluteparypa

Paznen 1. Pa3zgen 1. IlonsiTHe 0 TsKeIbIX METAJLIAX, HX CBOHCTBA H
KJIaccupuranms.

1.1

IMousiTHE O TSHKENBIX MeTauiax. OU3MKO-XUMHUYECKHE CBOMCTBA TSKEIBIX
MetamutoB. Knaccugukarmst. /JIex/

JI.1 J11.2J12.1
J12.2
013233

1.2

ITonsTHe O TsKENBIX MeTalIaX. @U3UKO-XUMUUECKHE CBOMCTBA TSHKEIBIX
MetamutoB. Knaccudukarst. /TIp/

JI1.1 J11.2J12.1
013233

Paznes 2. Pasnen 2. UcTOUHMKH M TyTH MONAJAHUS THAKEJIbIX
MeTAJLIIOB B 00beKThI OKPY Kalolieil NPUpPoAHOi cpeabl. @opMbl
coeJUHEHUH TAKeJbIX MeTANI0B.

2.1

Uctounuku u mytu nonaganus TM B ruapocdepy.

Hcrounuku u nmytu nonaganus TM B atmochepy.

Ucrounuku u myru nonananus TM B ouBy.

Vcrounuku u myru nonagadus TM B skuBble OpraHu3Mel. /JIex/

JI1.1 J11.2J12.1
013233

2.2

Uctounuku u mytu nonaganus TM B ruapocdepy.
Hcrounuky u nmytu nonaganus TM B atmochepy.

Wcrounuku u mytu nonaganus TM B nousy.

Hcrounnku u myru nonagadus TM B sxuBbie opranu3mel. /T1p/

JI.1 J11.2J12.1
013233

23

EctecTBenHble HCTOUHMKY nOCTyIUIeHUsT TM B OKpyXarollyto cpeay:
TepMallbHbIE BOABI U PACCOJbI, KOCMUYECKYIO U METEOPUTHYIO MbLIb,
BYJIKAHHYECKHE Ta3bl, JECHBIC TI0JKaphl, TUCIIEPTHPOBAHIE MOPCKOIT
BOJIBI, HEKOTOPBIE OMOJIOTHYECKHE ITPOIIECCHI U Ip.

TexHOTreHHbIE HICTOYHUKH MTOCTYIJIIEHUsT TM B OKpYKaroILLyt0 Cpeay:
1) oTX0/1BI METAIIO0OPAOATHIBAIOIICH IPOMBILIIIEHHOCTH;

2) IPOMBIIIIEHHBIE BEIOPOCET;

3) IpoAYKTHI CropaHus TOIINBA;

4) aBTOTPAHCIIOPT;

5) cpencTBa XUMH3AIMH CEIBCKOTO X03SHCTBA U JIp. 3arps3HEHUE 0B,
MPUPOIHBIX BOJ M BO3AYIIHOTO OacceiHa TSDKEIBIMH MeTaUIaMH Ha
teppuropun PO u YensOunckoit obnacru.

/Cp/

8,7

JI1.1 J11.2J12.1
013233

Pasnea 3. Pasnen 3. buosiornueckoe u ¢pusnonoruyeckoe
BOS)leﬁCTBﬂe THKEJIbIX METAJJIOB HA KUBbIC OPraHU3MbI.

3.1

Buonorunueckoe u puznozornueckoe BO3AEHCTBHE TSDKEIBIX METAIIOB Ha
JKUBBIE OpraHu3Mel. /Jlex/

10

JI1.1 JI1.2J12.1
013233
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3.2 Buonornueckoe u Hpu3noIOTHYECKOE BO3EHCTBHE TSDKEIBIX METAJUIOB Ha 5 12 JIT.1JI1.2J12.1
JKUBBIE Opranu3Mel. /IIp/ 212233

33 Buonorunueckoe u puznoaoruueckoe BO3AeHCTBHE TSHKEIBIX METAJIOB Ha 5 2,1 JI1.1 J11.2J12.1
JKHM-BbIC OPTaHU3MBI: 1. pacTeHus; 2. 0ECMO3BOHOYHBIX )KUBOTHBIX; 3. 213233
MT03BOHOYHBIX )KUBOTHBIX; 4. MUKPOOPTaHU3MOB; 5. uenmoseka /Cp/

Pa3nen 4. Pazgen 4. Crioco0bl 0O4MCTKH OT 3arpsi3HEHUSI THAKeJIBIMH
MeTalJIaMu.

4.1 CrocoObl OYMCTKH KOMITOHEHTOB THAPOCEpPHI OT 3arps3HEHUS 5 10 JIT.1JI1.2J12.1
TsOKETBIMU MeTaiuTaMu. CriocoObl OYMCTKH aTMOC(HEPHOTO BO3AyXa OT 213233
3arps3HEHUS TSHKENBIMA MeTaiaMi. CriocoObl OYUCTKH TTOYB OT
3arpsi3HEHHUs TSDKENBIMU MeTaitamu /J1ex/

4.2 Croco0bl OYHCTKY KOMIIOHEHTOB TUAPOC(EPHI OT 3arpsi3HEHNUS 5 12 JI1.1 J11.2J12.1
TSKETIBIMH METaJUIaMU. 2102233
Cr1oco0BI 0YNCTKH aTMOC(EPHOTO BO3yXa OT 3arPA3HEHUS TSKEIIBIMH
MeTaJUIaMHu.

Croco0Obl OYHMCTKY MOYB OT 3arpsi3HEHUS TSDKEIIBIMU METaJllIaMu
Mp/

43 OxoHOMUYecKas 3QHEKTUBHOCTh HOHOOOMEHHOM OYUCTKH U TIOBTOPHOTO 5 2 JIT.1JI1.2J12.1
WCIIOJIB30BaHUs CTOYHBIX BOJI 212233
Posib MHUKpOOPraHU3MOB B OUMCTKE CTOYHBIX BOJ OT TSDKEJIBIX METAJIOB
3amuTa OKpYyXKaIoIIEH Cpeibl OT 3arps3HEHUS TSHKEIBIMHA METaJNIaMH
MEeTOo/ITaMH OMOTEXHOJIOTHHI: OOIIHe TPEACTABICHIS 0 OMOpeMeTnanumy;

OCHOBHBIE TPUHIUIIBI TEXHOJIOTHI OHOpeMennauy No4YB
/Cp/
Paspeua S. ax3amen
5.1 /Ox3amen/ 5 27 JI1.1 J11.2J12.1
313233
Pasnen 6. Unas koHTakTHas1 padoTa

6.1 ITonsTHE O TSHKEIBIX MeTaIaxX. PU3HKO-XUMHUYSCKHIE CBOMCTBA TSIKEIBIX 5 0,2 JI1.2

mertamioB. Knaccugpukanus. /MKP/

6. POH/J1 OIEHOYHbBIX CPEJICTB

6.1. IlepeuyeHb BU/I0OB OLIEHOYHBIX CPEACTB

KoHTponbHble 3ajaHus: TECTOBbIE 3aJaHUsl, IUCbMEHHBIE U YCTHBIE OTBETHI HA BOIIPOCHI IO TEME.
HamnmcaTh 3cce Ha Tr00YI0 cTaThio 1O pasnenam 2-4, HaineHHyro B cucreme PUHII i eLIBRARY .RU.

6.2. TunoBbie KOHTPOJIbHbIE 32JaHUS] U MHbIE MaTepPUAJIbI /ISl TEKYIIeH aTTecTAlul

1. K MeranoniaM 13 IepednciIeHHbIX TsoKenblx MetamioB (TM) otHocuTcs?

A) Bucmyr  b) momubnen B) mpimbsk ') BaHanumit

2. K xpynkum u3 nepeuncienasix TM otHOCHTCS?

A) Bucmyr  b) Mmomubnern  B) MpImbsak I') Banaauii

3. Bce rmaBHbIe XMMHUYecKHe rpotecchl ¢ TM B JKUBBIX OpraHU3Max MPOTEKAIOT Yepe3 peaKiiuu?

A) KOMITIEKCOO0pa30BaHUS B) oxucneHus-BOCCTaHOBICHUS

B) kuci10THO-OCHOBHBIE I') oOmena

4. K I xiraccy (0coO0OTOKCHYHBIE) OTHOCHTCS?

A)mens  bB) Bomedpam B) ctponmmii I') MbITIBSIK

5. K rexnorennsiM ucrounukam TM He oTHOCUTCA?

A) 0TXO/BI )KHBOTHOBOJYECKHX KOMILIEKCOB b) opranmyeckue ynoopeHns
B) mpeanpusaTHs IBETHOH M YEPHON METAILTypTUI I') repmanbHBIE BOBI

6. B xauecTBe KpUTEpHEB NPUHAICKHOCTH K TM HCIONB3YIOT MHOTOYHMCICHHBIE XapaKTEPUCTUKH (YKa>KUTe HEBEPHBI
OTBET):

A) aTromHas Macca b) mnoTHOCTB B) ToxcnaHOCTB

I') pacpocTpaHeHHOCTH B IPUPOJIE J1) buomaccuBHOCTH

7. CKOJIBKO 3JIeMEHTOB rneproaudeckoi Tabmuibl J[.M. MenneneeBa Ha ceroansmHuii neds Kk TM, cebimie: A) 40 b)
20 B) 15 I') 100 ) 80

8. K TM oTHOCAT 351eMeHTHI 1o kiaccudukanun H. PeiiMepca, IMEIOIIHUX MIIOTHOCTH PaBHYIO, T/CM3:

A3 Bb)2 B) 4 Ns ) 10

© ®I'BOY BO «Henl'V»
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9. BaxxHOI1 0COOCHHOCTBIO P-JIEMEHTOB SABIISETCS TOT (haKT, YTO OHH: OOJIBIIMHCTBO OMPEIEISIOT PETHOHANBHOE HITH
JIOKaJIbHOE COCTOSTHUS PA3TUYHBIX SKOJIOTUUYECKUX CPEl.

A) TOJIBKO METAIIOUIBI

b) He 3aperncTprpoBaHbI B Ka4eCTBE IPHPOIHOTO 3JIEMEHTA, IMEIOIIETo TI100aTbHOE SKOJIOTHIECKOe 3HaUCHHE

B) TonpKO HEMeTAITBI I') o6nanaror ampOTepHBIMU CBOWCTBAMH J1) BCe BbIIIE CKa3aHHOE

10. {nst TM xapakTepHa BBICOKast TOKCHYHOCTh, MYTar€HHBIN U KaHLIEPOTeHHBIN 3()()EKThI, CIOCOOHOCTH K
OMOAaKKYMYIAIIN. DTO 00YCIOBIICHO:

A) IepeMeHHO# BaJICHTHOCThIO ~ b) BEICOKO# peakIMOHHOI cIOCOOHOCTHIO

B) He3zaBepiieHHOCTRIO - p 1 -d opOutaneil ') CKIIOHHOCTBIO K KOMILIEKCOOOPa30BaHHIO

JI) OnoXUMHYECKOH aKTUBHOCTHIO

11. TM nerko coenuHSIOTCS ¢ OMOMOJIeKyIaMHy (HanpuMmep, ¢ OenKaMH, eNTHIAMHU, JINTTUIaMU, aMUHOKHACIIOTAMH) - B
OCHOBHOM uepe3 S-, N-, O- atoms! nurasnos. [Ipudem ¢ cepocomepkaiiuMu IPyIIaMy IPEAIOYTUTEIBHO PEarupyroT:
A) Cd b) Zn2+ B) CoI) Bce nepeuncieHHble Boillie J[) HET BEpHOTO OTBETA

12. TM 5erKOo COeNUHSIOTCS ¢ OMOMOJIEKYIaMH (HarpuMmep, ¢ OenKaMH, IeNTHIAMH, JIATTHIaMU, aMUHOKHACIIOTAMH) - B
OCHOBHOM uepe3 S-, N-, O- atrombl nuranzios. [Ipuuem ¢ kucnopoacoaep KaiuMu rpyrinaMu IpeAnoYTUTEIbHO PearupyroT:
A)Cd B) Zn2+ B) Co T')Bce nepeuncnenssle Boiiie /) HET BepHOTO OTBETA

13. W3-3a 4ero xapakrtep IKOJOrHIeckoit omacHoctd TM B 6rocdepe nenaer mpakTHYECKH HEMpeCKa3yeMbIM:

A) onoakkymymsis b) cmocoOHOCTE kK KoMmITIekcooOpa3oBannio B) mepemeHHast BaIeHTHOCTh

I') cnoco6HOCTB coennHATECS ¢ OnoMoutekynaMu  JI) crocOOHOCTH K KaTalu3y XUMHUYECKIX PeaKIIUi

14. Tlo xapakTepy B3aUMOAEHUCTBUS C Pa3NUYHbIMU JUranaaMu TM cuuTaiorcs NpoMeXyTouHbIMH akuenTopamMu TM Mexay
KECTKAMH ¥ MATKUMH KUCITOTaMH. [ HUX, KaK JKECTKHMX KHCIIOT, XapaKTePHBI, YKa)KUTE HEBEPHBIA OTBET:

A) HU3KHE TONIAPU3YyeMOCTh b) amekTpooTprnaTensHOCTh B) BBICOKAs CTETICHD OKHUCIICHUS

I') o6pa3zoBaHue NperMYIIECTBEHHO KOBAIEHTHBIX cBs3el /) BbICOKasl cTereHb 00pa30BaHUsI HOHHBIX CBSI3Ei

15. Ilo cremneHn OMAacCHOCTH METAJUTBI ACNAT Ha 3 Kiacca: K 1 kiaccy (0c000 TOKCHYHBIC) OTHOCHTCS:

A) Co B)Ba B)Zn I') W JI) Cu

16. HanGomnee sHOBUTHIME IS BEICIIUX PACTEHUI SBIIAIOTCS, YKAXKUTE HEBEPHBIN OTBET:

A)Hg, Pb B) Cd, Co B) Cu,Ni I') W, Ba JI) Cd, Ni

Bompocs! MICEMEHHOTO KOHTPOJIS:

IToHsATHE O TSHKENBIX METaJIIAX.

PU3NKO-XUMHUYECKHE CBOMCTBA TSAXKEIJIBIX METAJIIOB.

Kiraccuukanus TsHKeIbIX METAIIIOB.

Ucrounnky u mytn nonaganus TM B ruapocdepy.

Ucrounuku n mytn nonaganus TM B atMocdepy.

Wcrounuku u nytu nonananus TM B ouBy.

Vcrounnkn u mytH nonaganus TM B j)KUBBIC OPraHU3MEL.

Bronornaeckoe u pusnoornueckoe BO3AEHCTBIE TSDKETBIX METAJUIOB Ha KUBBIC OPTaHU3MBI

CrocoObl OYHCTKH KOMIIOHEHTOB THAPOC(EPHI OT 3arPsI3HEHUS THKETBIMU METalIaMu

Crioco0BI 0YUCTKU aTMOC(EPHOTO BO3IYXa OT 3arpsi3HEHHS TSDKCIBIMUA METalIaMU

CriocoOBI OUNCTKH TT0YB OT 3arpsI3HEHUS TSHKEITBIMU METalIaMA

6.3. TunoBbIe KOHTPO/IbHBIE BOIIPOCHI U 3aJaHUs /ISl IPOMEKYTOYHOH aTTecTaluu

[ToHsiTHE O TSHKENBIX METAIIIAX.

PU3NKO-XUMHUYECKHE CBOMCTBA TSXKEJIBIX METAJIJIOB.

Kiaccuukanus TsHKeIbIX METAIIOB.

Ucrounnky u mytu nonaganus TM B ruapocdepy.

Ucrounnky n mytn nonagaaus TM B atMocdepy.

Ucrounuku u nyru nonananus TM B ouBy.

Hcrounuku u mytu nonaganus TM B *KUBble OpraHU3MBI.

Bronornueckoe u HU3NOIOTHYECKOE BO3ICHCTBHE TSDKEITBIX METAJUIOB Ha )KUBBIE OPTaHU3MbI
CrocoObI OYHCTKH KOMITIOHEHTOB THAPOC(EPHI OT 3arPSI3HEHUS THKETBIMU METaJIaMU
Crioco0ObI 0UHCTKH aTMOC(HEPHOTo BO3/yXa OT 3arpsi3HEHHUS TSDKENBIMU MeTalllIaMU
CrocoObl OYHCTKY MOYB OT 3arPsI3HEHUS TSHKSIBIMU METAJTAMU

6.4. Kputepuu oneHuBaHUA

[Tpu olleHUBaHUY PE3yILTATOB OCBOCHUS TUCIIUTUIMHBI IPUMEHAETCS 0alTbHO-PEHTHHTOBAS CUCTEMA.
CucreMa OLIEHHBaHUS Pa3HBIX BUIOB PaOOTHI:

Bun nestensHoctu bamn

ITocemenue nekuuii 0,5¥*9=4,5 6

BrrmonHeHne IpakTHdeckoil padoTsI 5%9 =45

CPC 5*7=35

Hroro: 84,5 6.
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[Tosmy4eHHbI HTOTOBBIN pe3yNbTaT MEPEBOIUTCS B 5-0abHYIO KAy (IIKala OLIEHUBAHMS)
Htorosele 6asibl Onenka

86%-100% (72-84,5 6.) «5»

75-85% (63-71 6.)  «4»

50-74% (42-62 6.) «3»

Menee 50% (MeHee 42 6amioB) «2»

7. YHEBHO-METOIUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCIIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi Jinteparypa

7.1.1. OcHoBHasi IUTEpaTypa

ABTOpBHI, 3arnaBue WznarensctBo, | Pecype
JI1.1 | Cubupkuna A. P. XHUMHUS TSKEIBIX METAJUIOB: KYpC JISKIUH UenssOMHCK : 9BC
(https://library.csu.ru/rbooks2/view2? WznarenbcTBO
code=local/007729/sibirkinaar) YensOUHCKOTO
rOCYJapCTBEHHOT
O YHUBEPCHUTETA,
2016
JI1.2 | Kyiikosa T. B., DKOJOTHYecKas TOKCUKOJIOTHS: yIeOHHUK U TIPaKTUKYM Jist By30B | Mocksa : FOpaiir, 9BC
Besens B. C. (https://urait.ru/bcode/586183) 2026
7.1.2. lonoJHuTebHAS TUTEPATypa
ABTODBI, 3arnaBue WznarensctBo, | Pecypc
JI2.1 | HaBbinosa C. JL, TsoKenble MEeTaUTBI Kak cynepTokcukaHThl X XI Beka: yaeOHOe Mocksa :
Taracos B. N. nocobue W3nparenbcTBO
PY]IH, 2002
JI2.2 | Cubupxuna A. P. OKOTOKCHUKOJIOTUS: KYpC JIEKLIUN YensaOUHCK :
W3naTenbcTBO
YenstOuHCcKOro
TOCYIapCTBEHHOT
0 YHUBEPCHTETA,
2020

7.2. llepeyenn pecypcoB HHGOPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceTH "UHTepHeT"

O1 |Hayunas snextponHas 6u6muoteka eLIBRARY.RU» - pasnen "JKypHaas! 0TKpBITOTO
nmoctyma" (https://elibrary.ru/projects/subscription/rus_titles_free.asp)

92 | Poccuiickuit ponna hyHmamMeHTaIbHBIX ucchnenoBanuil (PODUN) - opunmansueiii caidT http://www.rfbr.ru/rffi /ru

93 | Poccutickuit Hayanbiii poua (PHD) - opunmanbueiii cait http:/rscf .ru /ru

7.3 Ilepevyenb nHGOPMAIHOHHBIX TEXHOJIOT Ui

7.3.1 IIporpammHoOe obecnieyeHmne

LMS Moodle

7.3.2 llpodeccuonanbHble 6a3bl JAHHBIX 1 HHPOPMAIIMOHHO-CIIPABOYHBIE CHCTEMBbI

Hayunas snextponHnas 6ubanoteka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : HayuHas
9JIEKTpOHHAsK 6ubnnoTeka : caiiT. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexkxum goctyma: 1yis 3aperucTpup.
noJip30Batenei. — TEKCT : 3J1EeKTPOHHBIH.

8. MATEPHAJIBHO-TEXHUMYECKOE OBECIIEYEHME JUCIIMITJINHBI (MOJAY JIA)

OcBoeHHE AUCHUIUIMHBI OCYIIECTBIsIeTCs B yaeOHOM Kopryce Ne 5 (yin. BacuneBckoro, 75) yueOHO# aynquTopuy,
paccuntanHoi Ha 30-35 cTyIeHTOB (JIEKIMOHHBIE U IPAKTUYECKUE 3aHATHUS).

OcBoeHnE AUCHUILUIMHBI OCYIIECTBIIETCs B yueOHOM Kopiryce Ne 5 (yi. Bacunesckoro, 75) yaeOHoOIt aynquropun,
paccuuraHHoi Ha 30-35 CTyIEeHTOB.

[IpeaycMoTpeHo amekTpoHHOe oOpa3zoBanue ¢ mpumenenueM JJOT

HJ’I?{ peajim3alii JUCHUIITIMHBI UCIIOJIB3YIOTCA y‘{e6HBIe AYAUTOPHHU OJIs1 IPOBCACHUSA 3aHSTUH JEKITUOHHOTO THIIA,
MPAKTUYICCKUX 3aH$ITPII>‘I, TPYOIIOBBIX U HMHAWBUAYAJIbHBIX KOHCYHLT&HHﬁ, TCKYILICTO KOHTPOJIA U HpOMC)KyTO‘IHOﬁ
aTTCCTAallMH, a TAKXKC IIOMCIICHUA I CaMOCTOSITCILHOM pa6OTI)I.
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Vuebunie AyAUTOPUHN YKOMIIIIEKTOBAHBI CHCHI/IaJII/I?:I/IpOBaHHOﬁ MeOEIBI0 M TEXHUYECKUMU CpeacrBaMu 06y‘ICHI/I$II

AymUTOpHH AT IPOBEACHHUS JISKIIMOHHBIX U IMTPAaKTHYECKUX 3aHATHH 000pyIOBaHa MYJIbTHMEINITHEIM KOMIUIEKCOM U
9KPaHOM JUIS IEMOHCTPAIIMH CIAHIOBBIX IPE3EHTAINH U BHICO(pParMeHTOB,;

Jnst mpoBeieHus 3aHATHI JTEKIIMOHHOTO THITA ITPEAJIaraloTcsi HAOOPHI IEMOHCTPAIHOHHOTO 000pyIOBaHNS U y4eOHO-
HAIISAHBIX TOCOOMIA: ClTaiiioBbIe IPE3EHTAINH JISKIHIA 110 TeMaM JUCIUILINHEL, TOA00pKa BUACO(UIBEMOB 110 Te-MaM
JUCLUIUIAHBL

[MomereHust 11 CaMOCTOSTENBHON pabOTHl 00YJAIONIMXCSI OCHAIIEHBI KOMITBIOTEPHON TEXHUKOM € MOAKIIIOUEHHEM K CeTH
"UuTepHeT" M 00ECIICUCHUEM TOCTYIA B 3JICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

9. METOAUWYECKHUE YKA3AHUSA 1JIAA OBYYAIOIIUXCA 1O OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

YcnemrHoe 0cBOGHHE AUCHUIIIMHEL IIPEIIoaracT akTUBHYIO paboTy CTy/IeHTa Ha BCEX 3aHATHAX ayTUTOPHOH (GopMbl
(JIeKUMOHHBIE U TPAKTUUECKUE 3aHATHS), BHIIOJIHEHUE KOHTPOJIBHBIX MEPOTIPUATUH, IITAHOMEPHYIO CAMOCTOSATEIILHYIO
paboty. B Xx011¢ 0CBOCHHS TMCIIUIIIIMHEI CTYICHT OBJIAIEBAcT HABBIKAMHE HCCIICIOBATENHLCKON AEATENBHOCTH; (OPMHUPYET
[[EJIOCTHOE €CTECTBEHHOHAYYHOE MBIIIICHHE.

B yuebHoi1 qucuuiuinae «XuMUS TSOHKETIBIX METAUIOB) CTYAEHT JOJDKEH OPUEHTHPOBATHCS HA CAMOCTOATEIIbHYIO
npopaboTKy JIUTEPaTypHOTO MaTepHaa, TOrOTOBKY M BHIOJIHEHHE KOHTPOJIBHBIX pa0OT U TECTHPOBAHHSI.

B cnysae npuMeHeHus Tpu 00YdeHUH AUCIUTUIMHEL SJIEKTPOHHOTO 00Y4YEHS, TUCTaHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH O0IIeHHe 00YJarOMUXCsI U IPENoAaBaTeNsl OCYIIECTBISIETCS B PEKIME OTI0KEHHOTO BPEMEHH (CHcTeMa
JUCTaHIIMOHHOTO 00yueHus Moodle, anekTpoHHas oYTa U B Yate corranbHoi cetrt BKonTakte (https://vk.com/)).
Bornbiryro yacTs BpeMeHH 00yJalonIuecs CaMOCTOSATENbHO PabOTAIOT ¢ yaeOHO-METOANIECKIMH MaTepraiaMu. CTyIeHTHI
MMEIOT BO3MOXHOCTh KOHCYJIBTHPOBATHCS € MIPENOAABATEIIMHU IT0 BCEM BOIIPOCAM, BOSHUKAOIIUM B XOJI€ CAMOCTOSATEITBHON
paboTHI MOCPEICTBOM JIEKTPOHHOM MOYTHI, COLUANBHBIX CeTe! U T.J.

Joctyn oOydaromierocst K y4eOHBIM pecypcaM B PeKUME OTIIOKEHHOTO BPEMEHH, CAMOCTOSATEIBHON pabOoTHI
OCYIIECTBIETCS Yepe3 ceTh MIHTepHeT B yIOOHOM I HEro MecTe, BpeMEHH U TeMITE.

IMTpu 0OydeHnu IHI C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3JJ0POBBSI JJIEKTPOHHOE 00yUCHHUE, TUCTAaHIIHOHHbIE
00pa3oBaTeNbHbIC TEXHOJIOTUH MPEIyCMaTPHBAIOT BOBMOXKHOCTD IIpUeMa-Tiepeiayi HH(POPMAIMY B JOCTYITHBIX JUIs HUX
dbopmax.

Peanm3anust qUCIMIUINHEI ¢ TPUMEHCHHUEM 3JIEKTPOHHOTO 00YJIeHHs, TUCTaHIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH (aee
— 30, A0T) ocymectpnsiercss Ha ocHOBaHUU «[1oy0keHus 0 peannu3alui OCHOBHBIX U IOTIOJIHUTENBHBIX 00pa30BaTEbHBIX
IporpamMM ¢ IPUMEHEHHEM JIEKTPOHHOTO 00YUeHHUS U IUCTAaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIH B (heepaIbHOM
TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTEIbHOM YIPEKICHUH BRICIIEro 00pa3zoBanus «UemssOMHCKUI ToCynapCTBEHHBIH
yHHBepcHTeT», «Ilom0keHns 0 mopsAAKe 3aueTa 00yJaroNIMUCS TI0 OCHOBHBIM IPO(ECCHOHATBHBIM 00pa30BaTeNbHBIM
mporpaMMam Boiciiero oopasosanus B ®I'6OY BO «Uenl V» pe3ynbTaToB OCBOSHHUS B OPTraHU3AIUAIX, OCYIIECTBISIONINX
00pazoBaTeNBHYIO AEATETLHOCTD, YIEOHBIX MIPEAMETOB, KYPCOB, AUCIUIUTHH (MOIYIIeH), IPaKTHK, TOTTOTHUTEIBHBIX
00pa3zoBaTeNBHBIX IPOTPAMM» ITOCPEACTBOM IEKTPOHHOI HHPOPMaMOHHO-00pa3oBaTensHOM cpensl PI'BOY BO
«Henl'V». B uckiarountensHbIX cinydasx (hopc-Maxop U T.I1.) IpU peain3aii 00pa3oBaTeNbHON AITEILHOCTH C
npumeHenueM D0, JIOT Moryr mpuMeHATh KOMIIOHSHTHI, He BXOJISIINE B IIEPEYCHB AICKTPOHHOH HH()OPMATHOHHO-
00pa3zoBaTeNbHOM CpebI.

10. CIIEHUAJIBHBIE YCJIOBUS OCBOEHUS TUCHUITIJIMHBI OBYYAIOIIUMUCS C
HHBAJMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMMU 310POBbSA

OcBoeHHE MUCHUIDIMHBI HWHBAIHAAMH W JIAIAMH C OTPAaHWYCHHBIMH BO3MOXKHOCTSMH 3IOPOBBSI OCYIIECTBIIACTCA C
UCIIONIb30BAaHUEM CIEIHATBbHBIX TEXHWYECKHX CPEICTB U HH()OPMAIMOHHBIX TEXHOJOTHH, IPEJOCTaBIIEMBIX PecypcHBIM
y4e0HO-METOJUUYECKUM LIEHTPOM IO OOYYEHHIO MHBAIUIOB M JIUI C OTPaHUYEHHBIMHU BO3MOXHOCTSIMH 310poBbs Yenl'V mo
3anpocy oOydatomerocs (MOOWIbHBIC CIELMAIbHBIE TEXHHMYECKHE CPEICTBa [UIS JIMI C HApYNICHUSAMH 3pEHHS H C
HapyIIeHHEM CIIyXa, ACCHCTUBHBIE MH()OPMATMOHHEBIE TEXHOJIOTHH).

ITpu HEeoOXoaMMOCTH I OOYJAIOIMXCA C HApPYIIEHUSIMU 3pEHHs Ha pabodnmx MecTaxX AN HMPOBEACHHS MPAKTUYECKUX WIN
J1a00PaTOPHBIX 3aHATUI yCTaHABIMBAaeTCs CIELMAIBLHOE INPOrpaMMHOE obecreyeHHe (IporpaMMma pedeBOW HaBHIalHy,
pedeBbIe CHHTE3aTOPH, SKPAaHHBIE JIYITH).

B yueOnble ayguropmm obecrmednmBaeTcs OECHPENSATCTBEHHBIH JOCTYm Ui OOYJaroUXCs C HMHBIMAHOCTBIO M C
OTpaHUYEHHBIMU BO3MOJKHOCTSIMH 3J0pOBbsl. B Kaxaoi ayguropuu, riae oOydaroTcsi MHBAIUABI U JIMIA C OTPAaHUYEHHBIMU
BO3MOXKHOCTSMH  3/I0POBBSI, IIPEAYCMAaTPUBAETCA COOTBETCTBYIOIIEE KONMYECTBO MECT I OOYJaIOIUXCA C y4eTOM
HapyILIEHUH UX 3J0POBbS.

Jlns ocBOeHHs MUCHUIIIMHBI MHBAIHIAM M JIHLIAM C OTPAHHYEHHBIMH BO3MOXKHOCTSIMH 3[0POBbSl IIPENOCTABISAETCS AOCTYI K
MEYaTHBIM HCTOYHHMKAM, MMEIONMMCS B HaydyHoW OmOimoreke Yenl'Y, ¢ MOMOIIBIO CEIMANIbHBIX TEXHHYECKUX CPEACTB;
JIOCTYI C TIOMOIIBIO CIICIMANTBHBIX TEXHHYECKUX W MPOTPAMMHBIX CPEICTB K 3JIEKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B
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(hopMe 21eKTpOHHOTO TOKyMEHTa B (hoHIIe HayaHOU OnbnmroTekn Yenl'Y wiy 21eKTpOHHO-ONOIMOTEIHBIX CHCTEMAX.
Y4eOHO-METOAUYECKHEe MaTepHanbl Uil OOYYaroIMXCS W3 4YMCIA HHBAIKAOB M JIMI C OTPAHUYCHHBIMH BO3MOXKHOCTSMH
30POBBSl MIPEIOCTABIIOTCS B (hOpMax, aJanTHPOBAaHHBIX K OrPAHWUYCHUSAM HX 3I0POBbS M OCOOCHHOCTSM BOCIPHATHS
nHpOopManHH.

Jis MHBANMHMIOB M JIUII C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3I0POBBSI OCBOCHHE AMCHUILIMHBI MOYET OBITh YaCTUYHO WIIH
MOJHOCTBIO OCYILIECTBICHO C UCIIOJIh30BAaHUEM AUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHI.

[Ipr mpoBeACHUH TPOMEKYTOUHOW ATTECTAMU IO JUCIMIUIMHE OOYJarONIMMCS C WHBAIAIAHOCTBIO M C OTPaHHMYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI 00ECHEINBACTCS 110 WX 3asABICHUIO NPEIOCTABICHHE B JOCTYHHOH (opMe B 3aBHCHMOCTH OT HX
WHIUBHUIYATbHBIX OCOOCHHOCTEH HHCTPYKIMHU O MOPSIKE MPOBEACHHUS MIPOMEKYTOYHOU aTTECTAIMH, OLCHOYHBIX CPEICTB U
BO3MOXKHOCTH OTBETOB Ha 3aJ1aHHA (TMCEMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIbIOTEpE, MHChMEHHO mpudtom bpaitns, ¢
HCITOJIF30BAaHUEM YCIIYT aCCHCTEHTA, YCTHO).

[Ipu mpoBeneHNMU MPOLEAYPHl OLIEHUBAHUS PE3YIbTATOB OOYUEHUS WHBAIUIOB W JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
3[0POBbsl TIPEIYCMATPUBACTCS HUCIOJb30BaHKWE mpenocTaBieHHbIX Yenl'VY wWiM COOCTBEHHBIX TEXHHYECKUX CPEICTB,
HEOOXOJUMBIX WM B CBf3M C WX WHAMBUIYaJIbHBIMH OCOOCHHOCTAMHU. [IpH HEOOXOMUMOCTH WHBAIWAAM M JIHIAM C
OTPaHUYECHHBIMH BO3MOKHOCTSIMH 37I0POBBSI TIPEIOCTABISCTCS OTIOJHUTEIBHOE BPEMs JJIsl TMOATOTOBKM OTBETA HA 3aJIaHUS,
IpoLEAYpa OLCHUBAHUS PE3Y/IbTATOB OOYUCHUSI IO AUCHUILTHHE MOXKET MPOBOJUTHCS B HECKOJIBKO JTAIOB.
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