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Xumus 01<py>1<a}omei/i CpCabl, XUMHNYCCKad SKCIIEPTHU3a U DKOJIOTUYCCKas 0e30MacHOCTh

Kpanuduxanus O0akxanasp

dopma o0ydeHHs O4Hast

OO0w1as Tpy10eMKOCTh 8 3ET

YacoB 110 y4e6HOMY ILIaHY 288 Bupsl KOHTpoOIIL B cEMeCTpax:
B TOM YHCIIE: 9K3aMeHHI 4
ayJMTOPHBIE 3aHATHSA 180 3Q4ETHI C OLEHKOH 3
caMoCToOsTeNbHAs paboTa 58,3
4acoB Ha KOHTPOJIb 43,6

Pacnpenenenne YacoB T CHMILIMHBI 10 CeMeCTpaM

(<Kypc>.<CC:1\TeeccTT§ Ha Kypce>) 3@ 422) HUroro
Henenp 17 5/6 17 4/6
Bun 3ansaruit VIl PIl VIl PIl vi PIl

Jlexun 68 68 26 26 94 94
JlaGopaTopHsie 34 34 34 34
IIpakTuueckue 52 52 52 52
Koncynprauuu (miis crynenra) 34 34 1,3 1,3 4,7 4,7
Kontpons camoctostensHoil pabotel pu nposenennu 0,15 0,15 0,25 10,25 |04 0,4
aTTecTaluu
Koncynpranuu nepej 5K3aMeHOM 1 1 1 1
Uroro ayn. 120 120 60 60 180 180
KonrakrtHas pabora 123,55 123,55 162,55 [62,55 [186,1 [186,1
Cam. pabora 47,6 47,6 10,7 10,7 58,3 58,3
Yacel Ha KOHTPOJIb 8,85 8,85 34,75 134,75 (43,6 |43.6
Uroro 180 180 108 108 |288 [288
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Pabouvas nporpamma nepecMoTpeHa, 00CykieHa U 0100peHa st
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1. HEJIX U 3AJAYH OCBOEHUSA JUCITUITJINHBI

1.1|{enu: dopmMupoBaHUe CHCTEMATU3UPOBAHHBIX 3HAHUN TEOPETHUYECKOT0 U MPUKJIAIHOTO XapaKkTepa B 00IaCTH XUMUYECKOM
9KOJIOTUH, OCHOBaHHBIX Ha M3YYE€HHU Pa3HOOOPAa3HBIX XMMHUYECKHX MPOLECCOB B OKPYKAIOLIEH Cpelie, eCTECTBEHHBIX
KpyrooOOpOTOB BELIECTB U BIUSIHUS Ha HUX JEATEIBHOCTH YEJIOBEKa, XUMHUUECKUX METO/IOB U CPEJCTB 3aIlUThI
OKpY)KaroIen Cpebl.

1.2|3a0auu: 1. noka3arb BHICOKHI yPOBEHb TEOPETUUECKON M PO(ECCHOHAIBHOI MOJATrOTOBKH B 00J1aCTH XUMHYECKOM
9KOJIOTUH;

2. 3HaTh OCHOBHBIE 3aKOHBI, 3aKOHOMEPHOCTH, IPUHIUIIBI U METObI XMMHUYECKOI 9KOJIOTHY;

3. pa30upaThCcs B XUMHUYECKUX MPEBPAIIESHUAX U 3aKOHOMEPHOCTSIX MPOTEKAIOMINX B Onocdepe, XOpoIno 3HaTh
(PU3UKO-XMMUYECKUE XapaKTCPUCTUKH 3arPsI3HUTEINICH U METOABI KOHTPOJIA 3 UX COAEPKAHUEM;

4. 3HaTh MyTU U CIIOCOOBI YIIPABICHHS SKOJIOTHYECKIM COCTOSIHUEM, SKOJIOTHIECKUX M MIPUPOIHO-aHTPOIOT€HHBIX
CHCTEM.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OOII

Iuk (paszen) OOIT: [B1.B.J1B.03

2.1|TpeGoBanusi K NpeABapuTeJLHOMH NOArOTOBKe 00y4Yalomerocs:

2.1.1|Pemenue 3agau

2.1.2|O3HakoMuTENIbHAS IPAKTUKA

2.1.3|Heoprannueckas Xumust

2.1.4|Meroaonorus caMoCTOSTENbHON paboThI CTYIEHTOB

2.1.5|be3onacHOCTh KU3HEACATECIBHOCTH

2.2 | IucuMn/uHbI ¥ MPAKTHKH, VISl KOTOPHIX 0CBOEHHE IAHHOM THCHUILUIHHBI (MOIYJIs1) HE00X0AUMO KaK
npeauiecTBylolee:

2.2.1|Pagnoskonorus

2.2.2|Xumudeckast TEXHOJIOTHS

2.2.3|XumMust OMOT€HHBIX JJIEMEHTOB

2.2.4|Hayxkwu o 3emie

2.2.5|Texnonorunyeckast mpakTUKa

2.2.6|HayuHo-uccnenoBaTenbckas paboTta

2.2.7|1IpeaaumnnoMHas IpakTUKa

2.2.8|TexHuka 6€30MacHOCTH B XUMHUYECKOM J1a00paTopuut

3. KOMIETEHIIUY OBYUYAIOIEIOCSI, ®OPMHPYEMBIE B PE3YJIbTATE OCBOEHUS1 1Y CLIAIIJIMHbBI
(MOJLYJIsT)

IIK-1: Crioco6en ucnoib30BaTh CUCTEMY (pyHIaMEHTAIbHBIX XMMHYeCKHUX MOHATHII U eCTeCTBEHHOHAYYHBIX 3AKOHOB

HN-1.11K-1: 3HaeT ocHOBHBbIE eCTeCTBEHHOHAYYHbIE 3AKOHbI U 3AKOHOMEPHOCTH NMPOTEKAHUS XHMHYECKUX MPOLECCOB

- 3HACT 6a303y}0 TEPMHUHOJIOTHNIO0, OTHOCAIIYIOCSI K OCHOBaM XUMUYECKOUN OKOJIOI'MH,

HU-2.11K-1: IlpumeHsieT cucTeMy (PyHIaMEHTAJILHBIX XHMHUYECKHX IOHSITHIL M eCTeCTBEHHOHAYYHbIX 3AKOHOB B
npodeccHoHaILHOMH JeATeJbHOCTH

- IpUMEHSIET cucTeMy (QyHIaMEeHTaIbHBIX XUMUYECKHUX [TOHATHI U €CTECTBEHHOHAYYHBIX 3aKOHOB IIPHU PELICHUH TUIIOBBIX 3aJ]1a4 MO
XUMHYECKOH dKOJIOTHH

HU-3.1IK-1: Baageer cucteMoii pyHIaMeHTAIbHBIX XUMHYECKHX NOHSITUH U eCTeCTBEHHOHAYYHbIX 3AKOHOB B paMKax
o0pa3oBaTe/IbHOI M HAYYHOIi AesITeJIbHOCTH

- BJIaJIeeT CUCTEMOH (pyH/IaMEeHTaIbHBIX XUMUYECKUX IMOHATHI TUCIUILUIMHBI XUMUYECKast HKOJIOTHs B paMKax 00pa3oBaTenbHO U
HAyYHOU JeSITENIbHOCTH;

IK-2: Cioco0eH NpMMeHSITh CTAHAAPTHBIE ONIEPAIIMH 0 MPeIIaraeMbIM METOIMKAM M COBPEMEHHYIO allIapaTypy NpH
NpOBeIeHHH XUMHYECKUX UCCIIeT0BaHMit

HNJI-1.JIK-2: 3naeT ocHOBHBIE TPe0OBAHHUS K METOIaM U METOJAMKAM NPOBeJeHUS CTAHJIAPTHBIX (PM3UKO-XUMHYECKHX
onepauuii

-3HAa€T METO/Ibl KOHTPOJISl, KOTOPBIE UCIIOIB3YIOTCS B XUMHUUECKOM HKOJIOTHU U TPeOOBAaHHS K METOAaM M METOAMKAM IPOBEICHUS
CTaHAAPTHBIX (PU3UKO-XMMUYECKHUX OTIepaluii;

NA-2.J1K-2: YMeeT HCHOJIb30BAThL CTAHJAPTHBIEC OlePALIMH IIPH NPOBeJeHHU HAYYHbIX HCCIeJ0BaHMI

- YMECT UCIO0JIb30BaTh CTAHAAPTHBIC OII€pAllUU ITPU ITPOBCACHUHN HAYyIHBIX I/ICCJ'IC,HOBaHI/Iﬁ B 00J1aCTH XUMHYCCKOU SKOJIOTHI

HU-3.11K-2: Biaageer HaBbIKAMH TNPOBeIeHUs] XMMHY€ECKOI0 IKCIIEPMMEHTA M0 CHHTe3y, aHAJIU3Y, H3y4YeHHI0 CBOIiCTB
BelleCTB U MAaTEPHAJIOB C IPHMMEHEHUEM COBPeMEHHOI annapaTypbl

- BIIaJieeT HaBBIKaMH MPOBEJCHHU XUMIYECKOTO YKCIIEPUMEHTA M0 aHANN3Y, H3YIEeHHIO CBOMCTB BEIIECTB, BXOMAIINX B OOBEKTHI
OKpYXalollell cpesibl, ¢ IPUMEHEHHEM COBPEMEHHOM annapaTypsl




IIK-5: CnocoGeH cOCTABJIATbL H HCNO0JIb30BATh IPOEKTHYIO H OTYETHYIO JOKYMEHTALIMIO

l'lpO(l)eCCI/IOHaJ'ILHOﬁ ACATCJIbHOCTH

NA-1.IIK-5: 3nakoM ¢ IpHHIMIAMU Pa3padoTKU U COIVIACOBAHHS NPOEKTHOI M 0TYETHOH JOKyMeHTaluu B cepe

- 3HACT NPUHITUIIBL pa3pa60T1<H U corjiaCoBaHus HpOeKTHOfI U OTYETHOM JOKYMCHTAIlU B C(I)epe XUMHUYECKOUN IKOJIOTHU

JOKYMEHTaluH B cepe nMpodecCHOHAIBLHOM NesITeIbHOCTH

NA-2.J1IK-5: YMeeT akTyaau3upoBaTh M MCNOJIb30BATh METOAMKU U HHCTPYKIMHU N0 pa3padoTKe NPOEKTHO! 1 0TYETHOM

-yMEeT aKTyaJlu3upoBaTh U UCIOJIb30BaTh METOJUKH U MHCTPYKIIMHU O pa3paboTKe IPOEKTHON M OTYETHOH JOKyMEHTAlUH B cepe
XUMHYECKOH dKOJIOTHH

NA-3.I1K-5: BraseeT onbITOM padoThl ¢ HIPOEKTHOH U 0TYETHOIl JIOKyMeHTanuel B cepe npodeccHoHANbLHOI 1eTeIbHOCTH

-BJIaJICCT OIBITOM aKTYyaJIM3alluu, paSpa60TKI/I OTYETHOH JOKYMCHTAIlH B C(I)epe XUMHUYECKOU IKOJIOTUH

4. CTPYKTYPA U COJAEPKAHHUE JTUCIHUIIJIMHBI (MOAYJIA)

Kon HaumenoBanue pa3aenoB u Tem /Buj | Cemectp / | YacoB | Komneren- | Jluteparypa | Uute | Ilpumeuanue
| sangTus 3apgaTusa/ Kvpce uun DAKT.
Pa3gen 1. xumuyeckasi 3K0J10Tust
1.1 Xumudeckast 3KoJIorus 4 npodnema 3 22 na-1.1IK-1 |JI1.1 J11.2J12.1 0
OKpYXKAaromen cpepl. DKOIOTHIeCKHe Na-2.11K-1
CUCTEMBI U TOHKasA CTPYKTYypa na-3.11K-1
ouoctepst /Jex/ na-1.11K-2
na-2.11K-2
NA-3.11K-2
na-1.11K-5
na-2.11K-5
na-3.11K-5
1.2 Xumudeckast 3KoJIorus U npodnema 3 16 nAa-1.1IK-1 |JI1.1 J11.2J12.1 0
OKpYXKaroIIen cpepl. DKOIOTHIeCKHe Na-2.11K-1
CUCTEMBI U TOHKasA CTPYKTYypa na-3.11K-1
o6uocdepsi /Tlp/ NA-1.I1IK-2
na-2.11K-2
NA-3.11IK-2
na-1.11K-5
na-2.101K-5
na-3.11K-5
1.3 Xumuueckas 3K0JIoTHs U podiiema 3 16 NA-1.I0K-1 |JI1.1 J11.2J12.1 0
OKpYXKAaromen cpebl. DKOIOTHIecKre Na-2.11K-1
CHUCTEMBI U TOHKAsI CTPYKTypa NA-3.11K-1
o6uocdepst /Cp/ NA-1.11IK-2
na-2.11K-2
NA-3.11IK-2
na-1.11K-5
na-2.11K-5
na-3.11K-5
1.4 Xumuueckoe 3arpsisHeHue: ouocgepsr; 3 24 NA-1.I10K-1 |JI1.1 J11.2J12.1 2
aTtMocdepsr; ruapochepbl NA-2.11K-1
/Jlex/ NA-3.11K-1
na-1.11K-2
na-2.11K-2
NA-3.11IK-2
na-1.11K-5
na-2.11K-5

WJ1-3.TIK-5




1.5 XuMmHuecKoe 3arpsi3sHeHue: 6nochepsr; 18 WA-1.10K-1 [JI1.1 J11.2J12.1
atMocdepsl; ruapocdepst /IIp/ NA-2.11K-1
nAa-3.11K-1
NA-1.I1IK-2
na-2.11K-2
NA-3.1I1K-2
na-1.11K-5
NA-2.11IK-5
na-3.11K-5

1.6 XumHuecKoe 3arpsisHeHue: 0nochepsr; 16,6 | UO-1.11IK-1 |JI1.1 JI1.2J12.1
atmocdepsr; ruapocepst /Cp/ NA-2.11K-1
na-3.11K-1
NA-1.IIK-2
na-2.11K-2
NA-3.11K-2
na-1.11K-5
NA-2.I1K-5
nAa-3.11K-5

1.7 Tspxenpie METaIIIBl B yCIOBHAX 22 NA-1.11K-1 [JI1.1 JI11.2J12.1
AHTPOIIOTEHHOI'O BO3ACUCTBHS. WJ1-2.11K-1
PangunoakTuBHOE 3arpsizHeHHe Onochepsbl. NA-3.11K-1
PanproakTuBHEIC OTXOJIBL. nJI-1.11K-2
/JTex/ na-2.11K-2
NA-3.11K-2
na-1.11K-5
NA-2.11K-5
na-3.11K-5

1.8 Tspkenpie METaIIIBl B yCIOBHAX 18 NA-1.11K-1 [JI1.1 JI1.2J12.1
AHTPOIIOTEHHOI'O BO3AECUCTBHS. WJ1-2.11K-1
PangunoakTuBHOE 3arpsizHeHHe Onochepsbl. NA-3.11K-1
PanpoakTuBHEIC OTXO/IBL. nJI-1.11K-2
Mp/ na-2.11K-2
NA-3.11K-2
na-1.11K-5
NA-2.11IK-5
na-3.11K-5

1.9 Tspkenpie MeTaIIbl B yCIOBHAX 15 NA-1.11K-1 [JI1.1 JI11.2J12.1
AQHTPOIIOTEHHOTO BO3ACHCTBHUS Na-2.11K-1
PanguoakTuBHOE 3arpsizHeHHE Onochepsbl. NA-3.11K-1
PapnoakTuBHBIE OTXO/BI. na-1.IK-2
/Cp/ na-2.11K-2
NA-3.11K-2
na-1.11K-5
NA-2.11K-5
na-3.11K-5

1.10 KucnoTHbple 10U ¥ X BIWSHHAE HA 6 WJ-1.11K-1 [JI1.1 JI1.2J12.1
3KOCHCTEMBI. Na-2.11K-1
O30HOBBIN 3alTUTHBIN CIIOM. NJI-3.11K-1
ITapuukosblii 3ddext. DoToxuMuueckuit na-1.11K-2
CMOT. na-2.11K-2
/JTex/ NA-3.11K-2
na-1.11K-5
NA-2.11IK-5
na-3.11K-5

1.11 Kucnornsle noxxam u nx BIUsSHUE HA 16 NA-1.11K-1 [JI1.1 JI11.2J12.1
3KocucTeMbl. O30HOBBINM 3alIUTHEIN CIOH. Na-2.11K-1
ITapuukoBbIit 3¢ dexT. POTOXUMUYECKUI NA-3.11K-1
CMOT. na-1.I1K-2
/J1ab/ na-2.11K-2
NA-3.11IK-2
na-1.11K-5
NA-2.I1K-5

WJ1-3.TIK-5




1.12

KucnorHsle 10KIM ¥ UX BIUSHIE HA
9KOCHCTEMBL.

O30HOBBIN 3aILUTHBIN CIIOM.
IMapuukosslii 3dpext. DoToxummuyeckuil
CMOT.

/Cp/

VJI-1.11K-1
WJ1-2.TTK-1
WJ1-3.11K-1
WJI-1.1TK-2
WJ1-2.1TK-2
WJ1-3.TTK-2
WJI-1.TTK-5
WJ1-2.TIK-5
WJ1-3.11K-5

JI1.1 J11.2J12.1

BUOreoXMMUYECKHE LUKIIBI i MOHMUTOPUHT
OKPYKAaIOILEH CPEJIbL.

XuUMHUYECKast KOJIOTHS U SHEPIeTHKA
/J1ex/

10

VJI-1.11K-1
WJ1-2.TTK-1
WJ1-3.11K-1
WJI-1.1TK-2
WJ1-2.1TK-2
WJ1-3.TTK-2
WJI-1.TTK-5
WJ1-2.TIK-5
WJ1-3.11K-5

JI1.1 J11.2J12.1

1.14

BUOreoXMMUYECKHE LUKIIBI i MOHMUTOPUHT
OKPYKAaIOILEH CPEJIbL.

XuUMHUYECKast KOJIOTHS U SHEPIeTHKA
/J1ab/

10

VJI-1.11K-1
WJ1-2.TTK-1
WJ1-3.11K-1
WJI-1.1TK-2
WJ1-2.TTK-2
WJ1-3.TTK-2
WJI-1.TTK-5
WJ1-2.TIK-5
WJI-3.11K-5

JI1.1 J11.2J12.1

BroreoxuMu4ecKre MUKIbl ¥ MOHUTOPHHT
OKpYXKaroIeH cpespl.

XuMHUecKast 9KOJIOTHS U DHEPTETHKA

/Cp/

VJI-1.11K-1
WJ1-2.TTK-1
WJ1-3.11K-1
WJI-1.1TK-2
WJ1-2.1TK-2
WJ1-3.TIK-2
WJI-1.1TK-5
WJ1-2.TIK-5
WJI-3.T1K-5

JI1.1 J11.2J12.1

3ammra 6uocepbl OT XUMHUECKHX
3arpsisHeHuid. CTpaTernyecKue IPUHIHIIbI
Oynyuero paszsutus ouocdepst /Jex/

10

VJI-1.11K-1
WJ1-2.TTK-1
WJ1-3.11K-1
WJI-1.1TK-2
WJ1-2.1TK-2
WJ1-3.TTK-2
WJI-1.TTK-5
WJ1-2.TIK-5
WJI-3.11K-5

JI1.1 J11.2J12.1

3ammra 6uochepbl OT XUMHUUECKHX
3arpsisHeHuid. CTpaTerndecKue IPUHIHIIBI
Oynyuero pazsutus ouocdepst /J1ad/

VJI-1.11K-1
WJ1-2.TTK-1
WJ1-3.T1K-1
WJI-1.1TK-2
WJ1-2.TTK-2
WJ1-3.TTK-2
WJI-1.TTK-5
WJ1-2.TIK-5
WJI-3.11K-5

JI1.1 J11.2J12.1

3ammra 6uochepbl 0T XUMHUUECKHX
3arpsisHeHuid. CTpaTerndecKue IPUHIHIIBI
Oynyuero paszsutus 6uocdeps /Cp/

4,7

VJI-1.11K-1
WJ1-2.TTK-1
WJ1-3.11K-1
WJI-1.1TK-2
WJ1-2.11K-2
WJ1-3.TTK-2
WJI-1.TTK-5
WJ1-2.TIK-5
WJI-3.11K-5

JI1.1 J11.2J12.1

Paznen 2. KoncyabTanuu




2.1

Koucynberauus no aucuumniaune /KoHe/

1,3

VJI-1.11K-1
WJ1-2.TTK-1
WJ1-3.T1K-1
WJI-1.1TK-2
WJ1-2.TTK-2
WJ1-3.TTK-2
WJI-1.1IK-5
WJ1-2.TIK-5
WJ1-3.TIK-5

Paznen 3. [IpomeskyTouHas aTTeCTALUS
(3x3aMeH)

3.1

ITonroroBka K 3x3aMeny /JKk3aMeH/

34,75

VJI-1.11K-1
WJ1-2.TTK-1
WJI-3.TIK-1
WJI-1.1TK-2
WJ1-2.TTK-2
WJ1-3.T1K-2
WJI-1.1IK-5
WJ1-2.TIK-5
WJ1-3.TIK-5

32

Konrpons CP /KCPATT/

0,25

VJI-1.11K-1
WJ1-2.TTK-1
WJI-3.TIK-1
WJI-1.TTK-2
WJ1-2.TTK-2
WJ1-3.T1K-2
WJI-1.1IK-5
WJ1-2.TIK-5
WJ1-3.TIK-5

33

KonrakrHas pab6ota /KoncOx/

V-1 11K-1
WJ1-2.TTK-1
WJ1-3.1TK-1
WJI-1.TTK-2
WJ1-2.TTK-2
WJ1-3.T1K-2
WJI-1.TIK-5
WJ1-2.TTIK-5
WJ1-3.TIK-5

Pa3nen 4. [IpomexxyTouHas aTTecTanust
(3a4ér)

4.1

TToxroroBka k 3auéty /3auérCOY/

8,85

VJI-1.11K-1
WJ1-2.TTK-1
WJ1-3.T1K-1
WJI-1.1TK-2
WJ1-2.TTK-2
WJ1-3.TTK-2
WJI-1.TIK-5
WJ1-2.TIK-5
WJ1-3.TIK-5

4.2

Konrakthas padora /KCPATT/

0,15

VJI-1.11K-1
WJ1-2.TTK-1
WJ1-3.T1K-1
WJ-1.1TK-2
WJ1-2.TTK-2
WJ1-3.TTIK-2
WJI-1.TIK-5
WJ1-2.TIK-5
WJ1-3.TIK-5

Paznen 5. KoncyabTanuu




5.1 Koncynpranus no pucturuinbe /Konc/ 3 34 | UO-1.I1K-1 0
na-2.11K-1
WJI-3.11K-1
na-1.11K-2
nJ-2.11K-2
na-3.11K-2
nJ-1.IIK-5
na-2.11K-5
nJ-3.11K-5

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KoHTpO/IbHBIE BONIPOCHI U 3aJaHUSI

[Monstue «Oxpyxaromas cpena». [IpodiemMbl 0XpaHbl OKPYKAIOIIEH CPeIbl.
Kucieie goxmu
I'eoxumuueckas kiaccupuKalys 3JIEMEHTOB.

Murpanusi TSDKEIBIX METaILIOB.
PaccmoTpeTs monsitHe Hoocdepa, Ouochepa, armochepa. [IpaBuia «3KOJIOTHUECKOW MHUPAMUIBIY.
OcHOBHBIE (AKTOPBI KUCIOTHOCTH aTMOC(hepshl.

DaKTOpbI aHTPOIIOTEHHOTO BIMSHUS Ha aTMOcdepy, ruapocdepy
OCHOBHBIE IPUHILIUIIBI TOKCUKOJIOTHH.

q)aKTopI)I, ONpeACIIAINNC MCXaHU3M 06pa30BaHI/I$I cMmora.
HpO6JIeMI>I 3arpsA3HEHUSA IIPUPOAHBIX 00BEKTOB TSKEIBIMH METaIJIaMHU.
DKOJIOTHS NOA3CMHBIX BO. pH PCUHBIX U O3CPHBIX BOI.

SBnenve aganTauu. Bo3MoXHbBIE MEXaHU3MBI 3TOTO SBIICHUS.
qDaKTOpBI ONpeACIIAOIIHNEC XKXKECTKOCTh MPUPOAHBIX BOI.

VICTOYHHKY 3arpsA3HEHUS TSDKEITBIMA METAJUIAMH.

OCHOBHbBIE XUMHYECKHE DJIEMEHTBI BXOJISIINE B COCTAB 3¢MHOI KOpbI. JIuTochepa
Ponb aTMOC(hepHBIX 0CAAKOB B 3arpsi3HEHUU THAPOCHEPBI THKEITBIMU METaIIIaMU
BuoreHHbie d51eMeHThI (MAKPOOHOT€HHBIE, MUKPOOHOTEHHBIE).

Cymnocts Metoga XIIK, BITK. TTK

TexHOreHHbIe OMOXMMUYECKHE aHOMAITHH.

[IpupoHbIe BOABI U TSHKENbIC METAJUIBI B YCIOBHUAX AHTPOIIOTCHHOTO BO3ACHCTBHS
BuoreoxuMuieckne HUKIbI (230Ta, YIIepoIa).

Hawubounee pacnpocTpaHeHHbIE XUMUYESCKUE 3arPSI3HATEIH OKPYKAIOMEeH cpebl.
AHTponorenHsle HaKTOpPHI, BIUAIOIINE Ha €CTECTBCHHBIN KPYTOBOPOT a30Ta
[TonzemubIe BOABI

AHTponorenHsle HaKkTOPbl, BIUAIOMINE HA €CTECTBEHHBIH KPYTrOBOPOT yriepoaa
BrusiHEE KUCIBIX JOXKICH Ha TEOXUMHUYECKYIO IMOJBHXHOCTh ATIOMHHUS B TIOYBaX.

EcrecTBenHbIl KpyroBopoT ¢ocdopa.

Baknelinmme TOKCUKaHTHI MPEACTABILIIONINE HAHOOIBIIYIO YKOIOTHYECKYIO OITAaCHOCTD
AHTponoreHHbIe (PaKTOPbI, BIUSIONINE HA €CTECTBEHHBIH KPYrOBOPOT CEPHI.
Crenuduyeckre 1 HecieUPHUECKIEe TOKCUKAHTHI.

OCcOOCHHOCTH KPYyrOBOPOTa PTYTH.

JIBa anbTepHATUBHBIX MOIXO0a K IPOOIEeMe KUCIIBIX JOXKACH.

JlaTh MOHATHE MOHUTOPUHTA OKpYXatomiei cpeabl. TUITBI MOHUTOPHHTA.

CuHeprusM U ceHcuOmmm3anus. B uem ux otnnymue.

ITAK Bo3myxa, BObI, CTOYHBIX BOJI.

[TpuHIMIB 6€30TXOAHBIX TEXHOJIOTHHA.

Ronononuag auenretuka HeoBX0nuMoe TDUNOITHOE CRINEE T8 CORNAHNS ROTONONTHON AHENTETUKN  THVIHOCTH €6 NARRUTUS.




OuncTKa MPUPOAHBIX BOA OT THKENBIX MeTAIOB. CII0KHOCTE M IPOOIeMa OUUCTKY.
[TpobGneMsl sIepHOTO rOPIYEro B aTOMHOM YHEPreTHKE.

Knaccudukaims cTo9HbIX BoA. OCHOBHbBIC METOIbI OYMCTKH. PaKTOPHI, BAMSIOMNE Ha OHOJOTHYECKYIO OUHCTKY.

5.2. TeMbl NHCbMEHHBIX padoT

[IpuMepHBbIC TEMbI HAYYHBIX COOOIICHUI

. Lluk7pI ra3000pa3HbIX BEIECTB.

. Kpyrosopor yrnepoxna B 6uocdepe.

. Kpyrosopor cepsl B Guocdepe.

. Ocanounsle nukibl. Kpyrosopor docdopa B 6uochepe.
. LIUKJIBI TSDKENBIX METAIOB.

. Kpyrosopot cBuHIa B 6uocdepe.

. Kpyrosopor 1nutnka B 6uocdepe.

8. Kpyrosoport prytu B 6uocdepe.

9. Xumudeckas 9KOJIOTHS U DHEPTeTHKA.

10. BooposHOE TOILIUBO.

11. Bo30OHOBIIsIeMbIE YSHEPTETHYECKHE PECYPCHI.

12. DHeprust NpUIMBOB U BOJIH.

13. DHeprust KU3HENESATEIbHOCTH OPraHU3MOB.

14. Kputepuu OlleHKH Ka4eCcTBa OKPY)KAIOIIEH CPeIbl.
15. Xumuueckas NoTpeOHOCTb B KUCIOPOJE.

NN bW =

5.3. ®oHJ OLCHOYHBIX CPEACTB

dopMupyeTcs OTACIBHBIM TOKYMEHTOM B COOTBETCTBHH ¢ [TostoskeHrneM o GoHze oreHouHBIX cpeacts [ATY.

5.4. TlepeyeHb BUIOB OIIEHOYHBIX CPEICTB

BONPOCHI JJIsI CAMOKOHTPOJIA, peq)epaT, na6opaT0pHa${ pa60Ta, KOHTpOJIbHAs pa60Ta, BOIPOCHI K OK3aMCHY

6. YHAEBHO-METO/JNYECKOE U THOOPMAIIMOHHOE OBECIHEYHEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas qutepatypa

6.1.1. OcHoBHasi TUTepaTypa

ABTODBI, COCTaBUTENHU 3arnaBue W3narenscTBO, TOX Dn. anpec
JI1.1 |ITlanos B.II., TeopeTnueckre OCHOBBI 3aLTUTHI MockBa: AkageMusi,
Hudonros I0.A., oKpyxaroleil cpeapl: yuebHoe nocodue ans (2008
[Tanun A.B., [Tanos BY30B
B.IL
JI1.2 |Anekceenko B. A., Mertaibl B OKpYKaroIIeH cpesie: OlieHKa Mockga: Jloroc, 2012 |http://www.iprbookshop.ru
CyBopuHoB A.B., 3KOJIOr0-T€0OXUMUYECKIX U3MEPEHHMN: /9054 .html
Bnacosa E.B. cOOpHUK 3a/1a4
6.1.2. lono/iHUTeIbHAS JIUTEPATYpa
ABTODBI, COCTABUTEIH 3arnaBue H3natenscTBo, TO Om. agpec
JI2.1 |HdaBbigos IO.IL., DopMbI HAX0KJEHUS METAIII-HOHOB Mumnck: benopycckas |http://www.iprbookshop.ru
JHassios J1.1O. (pamMoHYKIINAOB) B pacTBOpe: MoHOTpadus  [Hayka, 2011 /10085.html

6.3.1 Ilepeyens nporpaMMHOro odecrneqyeHust

6.3.1.1]7-Zip

6.3.1.2

6.3.1.3|Google Chrome

6.3.1.4|Internet Explorer/ Edge

6.3.1.5|MS WINDOWS

6.3.2 [lepeyenb HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1|Onexrponno-6ubnunoreynas cucrema [IPRbooks

6.3.2.2|MexBy30BCKas 3JIEKTPOHHAsE OMOIMOTEKa

6.3.2.3|ba3a naHHbIX «JneKTpoHHas 6ubnmmoreka ['opHO-ANTalCKOro TOCYAapCTBEHHOTO YHHBEPCUTETA

7. OBPA3OBATEJIBHBIE TEXHOJIOI'NU

JAUCKYyCCUs




8. MATEPUAJIbHO-TEXHUYECKOE OGECIHEYEHME JUCIIUITIJIMHBI (MOAY JIS)

Homep aynutopnn |Ha3znauenmue OcHOBHOe OCHallleHHne

422 Al Jlaboparopust HEOPraHMYECKOH XUMHHU. Pabouee mecto npenopasarens. [locagounsie Mecra Juist
VYuebOHast ay IUTOpHs JJIsl IPOBEICHUS o0yyatomuxcs (1o KOJIMYECTBY 00y4daroIuxcs).
3aHATHUI JCKIIMOHHOTO THIIA, 3aHATUI Y4yenudeckas gocka, anmnapar Kummna, XuMudeckue
CEMHHAPCKOT0 THIIA, KYPCOBOTO PEaKTHBEI, XUMUYECKask IOCY/1a, BRITSDKHBIE CHCTEMEI,
MIPOEKTHPOBAHNUS (BBITIOHEHUS KYPCOBBIX  |BECHI, HHBEHTAPH U OOCITY)KHBaHUS YIeOHOTO
paboT), TPYNIOBBIX U WHANBHIYAITbHBIX 000pyIOBaHUs, TIOJKH I XpaHEHUST y4eOHOTO
KOHCYJBTAINH, TEKYIIETO KOHTPOJIS U o0opynoBaHus
IIPOMEKYTOUHOM aTTEeCTAUU

215 Al KomMmrmerotepHsIii kiacc. Y4ueOHas Pabouee mecto mpenogasarens. [locagounbie MecTa JIst
ayIUTOPHUS TS TIPOBEICHUS 3aHATHI obydJaromuxcs (1o KOIMIECTBY 00yUJaIONTUXCs).
JIGKIIMOHHOTO THMA, 3aHATUNA ceMuHapckoro |Kommbioreps! ¢ noctynom B aTepHeT
TUTIA, KYPCOBOTO IIPOEKTUPOBAHUS
(BBITIOJTHEHHUST KYPCOBBIX PaboT),
IPYIIOBBIX U MHIUBUIYATbHBIX
KOHCYJIbTAIIUH, TEKYIIEro KOHTPOJIS 1
IPOMEXKYTOYHOH aTrectanuu. [lomerenne

9. METOJIMYECKHUE YKA3AHUS J/151 OBYYAIOIIUXCS IO OCBOEHUIO JUCIUILIMHBI (MOIY.JIsT)

Meroaudeckue ykazaHHs 110 OCBOCHHIO AUCIUIUIMH (MOIYIeit)

Jlekimu, ¢ OAHOM CTOPOHBI — 3TO OJHA U3 OCHOBHBIX ()OPM y4EOHBIX 3aHITHI B BBICUIMX Y4COHBIX 3aBEICHHSX, IPEICTABIISIOIIAS
c000ii crucTeMaTHYeCcKOe, MOCIeIOBATEIbHOE YCTHOE U3JI0KEHUE MPEIOIaBaTeNIeM OMIPEACICHHOTO paszieia KOHKPETHON HAyKU HIIH
y4eOHOH JUCHUILTUHBL, C IPYTroil — 3To ocobast popMa caMOCTOATENLHON paboThI ¢ y4eOHBIM MaTepUalioM. JIeKIHs He 3aMeHsIeT
c000i KHUTY, OHa TOJILKO IMONTAJIKHBAET K HEH, pacKpbIBasi TeMy, IPOOIEMY, BBIIEISS [IABHOE, CYLIECTBEHHOE, Ha UTO CICAYeT
00paTUTh BHUMAaHKE, YKA3bIBACT IIYTH, KOTOPBIM HYXKHO CJICOBATH, JOOUBAsCH TITyOOKOTr0 IOHUMAHMS [IOCTABICHHOW IPOOIIeMBI, a
He o01Iei KapTHUHBI.

PaboTa Ha JEKIMH — 3TO CIOKHBIN MPOLECC, KOTOPBIA BKIFOYACT B Ce0sI TAKME 3JIEMEHTHI KaK CIIYIIAHHE, OCMBICICHHE U COOCTBEHHO
KOHCIEKTUpOoBaHKe. J{J1sl TOTo, 4TOOBI JISKIKsI BBIMOIHUIIA CBOS HA3HAYCHUE, BAXKHO MOATOTOBUTHCS K HEW U €€ 3alHCH eIle JI0
NPHUXO0/Ia IPEIoAaBaTelsi B ayAuTOpHio. be3 aToro manpHeiee BOCIPHATHE JICKIHU CTAHOBUTCS CIIOKHBIM. JICKIHS B yHHBEPCHTETE
paccuuTaHa Ha OATOTOBICHHYIO ayIUTOPHIO. [IpernojaBaTesp u3naraet Jiro0ol BONpOC, OPUEHTUPYSCH Ha T€ 3HAHHUS, KOTOPBIS
JIOJDKHBI OBITh y CTYACHTOB, YCBOMBILINX MaTEPHal BCEX MPEABLAYIINX JCKIHHA. BaKHO HAyYHTHCS CITyIIATh MPEOJaBaTelIsi BO BpeMs
JICKLUH, TIOACPKUBATH HEMTPEPHIBHOE BHUMAHHE K BBICTYAIOLIEMY.

OpnHako, OJHOTO CiyIIaHus Heaoctaro4Ho. Heo6xoanmo (hMKCHPOBATH, 3aMCHIBATH TOT IIOTOK HH(POPMALIMH, KOTOPBIi cooOIaeTcs
BO BpeMsl JICKLIH — HAYIUTHCS BECTH KOHCIEKT JICKIMH, T1e (OPMYIUPOBATIHCH Obl HAUOOJIeE BaXKHbIC MOMEHTBI, OCHOBHBIC
MIOJIOXKEHMS, H3JIaraeMble JIEKTOPOM. J{1ist BeleHusI KOHCIICKTA JIEKIIUH CIEeAyeT HCIOIb30BaTh TeTPaib. BeneHue KoHCekTa Ha
JINCTOYKAX HE PEKOMEHIYETCsI, IOCKOJIbKY OHH HE TaK YI0OHBI B HCIIOJIb30BAHUHU U YaCTO TEPSIOTCs. I1py 0(opMIIeHHH KOHCIIEKTa
JICKIIUK HEOOXOIUMO OCTABILITh TIOJISL, TJe CTYICHT MOJKET 3aIicaTh CBOM COOCTBEHHBIE MBICIIH, BO3HHUKAIOIIUE TAPAJLICIBHO C
MBICJISIMH, BBICKa3aHHBIMH JICKTOPOM, & TAK)KE BOIIPOCHI, KOTOPHIE MOT'YT BO3HHKHYTH B IIPOLIECCE CIIYIIAHUS, YTOOBI OITYYUTh HA
HHX OTBETHI [TPU CAMOCTOSTEIILHOM MPOPAOOTKE MaTepuaa JISKIUH, TIPH U3yICHHH PEKOMEHIOBAHHOM JIUTEPaTyphl WIN
HETIOCPECTBEHHO Yy MPEIoaaBaTes B KoHIeE JeKun. COCTaBIIsIs KOHCICKT JICKIUH, CICAYST OCTABISTh 3HAYNTEIBHBII HHTESPBAI
MEXKIY CTPOYKAMH. DTO CBSA3aHO C TE€M, YTO HHOT/Ia BO3HUKAECT HEOOXOJUMOCTh BIHCATh B IEPBOHAYAIBHBIN TEKCT JICKIHH OJHY WITH
HECKOJIBKO CTPOYEK, MMCIOLINX MPUHIUITHAIFHOE 3HAYCHNE U IOYEPIHYTHIX U3 IPYTUX HCTOYHUKOB. PaccTOsSHHE MEXKIY CTPOKaMH
HEOOXOUMO TAKXKe JUIS MOJUSPKUBAHUS CIIOB WITH LIENBIX TPYIII CJIOB (TaKoe MOAYSPKUBAHIE BHI3BIBACTCSI HEOOXOTUMOCTBIO
NPHBJICYs BHUMAHHUE K JAHHOMY MECTY B TEKCTE IIPH HOBTOPHOM 4TeHHH). OOBIYHO MOIYCPKUBAIOT OIPEICICHHUS, BEIBOIBI.

Takke BaXHO MOJHOCTBIO 0€3 BCAKMX U3MEHEHHH BHOCUTD B TETPab CXEMBbI, TAOIHIIBI, YSPTEKHU U T.II., €CIIM OHH HPEIIIONIATAIOTCS B
nekuuu. J{yist Toro, 4To0BI COBMECTUTH MEXaHHYECKYIO 3aIlMCh C MOYTH JOCIOBHBIM (DHKCHPOBAHHEM Han0osIee BAYKHBIX MOJI0KCHHIA,
MOYKHO HCIIOJIb30BAaTh CUCTEMBI YCIOBHBIX COKpALICHUI. B mepByIo ouepeab COKPAIAIOTCs JUTHHHBIE CIIOBA U T€, YTO MOBTOPSIFOTCS B
pedn JeKTopa vaiie Bcero. I1pu 3ToM caMo COKpAICHHE JODKHO OBITH 110 BO3MOKHOCTH KPATKHM.

Cemunapckue (npaktudeckue) 3anatusi CaMmocTosTesbHas paboTa CTYACHTOB 110 MTOATOTOBKE K CEMHHAPCKOMY (ITPAKTHYECKOMY)
3aHSTHUIO JIOJDKHA HAUMHATHCS C 03HAKOMIICHHS C TNIAHOM CEMHHAPCKOTO (MPAKTUYECKOT0) 3aHSATHS, KOTOPBIH BKITIOYAET B ceOs
BOIIPOCHI, BHIHOCHMBIC Ha 00CYXICHNE, PEKOMEHIALMH I10 MTOJrOTOBKE K CEMHUHAPY (IPAKTHICCKOMY 3aHSATHIO ), PEKOMECHIYEMYIO
JIUTEpaTypy K Teme. M3ydeHue marepuana clieyeT HadaTh ¢ IPOCMOTpa KOHCIIEKTOB JIeKIMil. BOCCTaHOBUB B MaMsTH MaTepHal,
CTYJCHT IIPUBOAUT B CUCTEMY OCHOBHBIC ITOJIOYKEHHS TEMBI, BOITPOCHI TEMBI, BBIICIISISL B HEW TIIAaBHOE W HOBOE, Ha YTO 00pamianoch
BHUMAaHHE B JICKI[MHU. 3aTeM ClielyeT BHUMATEIbHO IPOYUTATH COOTBETCTBYIOIIYIO TJ1aBy yICOHUKA.

Jst 6osiee yriryOIeHHOTO H3YYCHHUSI BOIIPOCOB PEKOMEH/IYESTCsI KOHCIICKTHPOBAHIE OCHOBHOW M IOTIOJIHATEIBHOM JINTEPaTyPHI.
YuTast peKOMEHAOBAHHYIO JTUTEPATYPY, HE CTOUT MTACCHBHO MPUHUMATh K CBEACHHIO BCE HAMMMCAHHOE, CICAYET aHATU3UPOBATh TEKCT,
JyMaTbh HaJl HUIM, 3TOMY CITIOCOOCTBYIOT 3aITUCH 110 X0y YTCHHSI, KOTOPBIE MPEBPALIAIOT YTCHHE B IIPOLECC. 3aUCH MOTYT BECTUCH B
Pa3nHYHOM (hopMe: pa3BepHYTHIX U MPOCTHIX IUIAHOB, BBIMUCOK (TE3MCOB), aHHOTAINI U KOHCIICKTOB.

ITomo6pas, oTpaboTaB MaTepUal U yCBOHMB €ro, CTYACHT JODKEH Ha4yaTh HEMOCPEACTBCHHYIO OATOTOBKY CBOETO BBICTYILICHHS HA
CEeMUHAPCKOM (TIPAKTHYECKOM) 3aHSITUU ISl YETO CIEAYeT MPOAyMaTh, KaKk OTBETHTh Ha KaXK bl BOIIPOC TEMBI.




[To kaxoMy BOIpoOCY IJIaHa 3aHATHI HEOOXOAUMO TOATOTOBUTHLCS K YCTHOMY co0o0mieHu0 (5-10 MUH.), OBITh TOTOBBIM MPUHSTH
y4acTue B 00CYXJIEHUU U JONOJIHEHUH JOKIAN0B U cOOOIEeHUH (10 5 MUH.).

BricTynnenne Ha CEeMUHAPCKOM (IIPAKTHIECKOM) 3aHITHH JOJDKHO YIOBJICTBOPATH CIETYIOIIUM TPEOOBAHMAM: B HEM H3JIararoTcst
TEOPeTUYECKHE ITOXO/BI K PACCMAaTPUBAEMOMY BOIIPOCY, JACTCs aHAIN3 HPHHIIUIIOB, 3aKOHOB, TOHATHH M KaTeTOPHH;
TEOPETHYECKUE MONOKEHNUS MOAKPEIUIAIOTCS (haKTaMH, IPIMEPaMH, BEICTYIIICHHE JOJDKHO OBITh apryMEHTHPOBAHHBIM.

CamocrosiTenpHas pabota 00y4aroIuxcs — 3TO IUIAHUpyeMast yueOHas, yaeOHO-UCCIeI0BaTebCKas, HAYYHO-HCCIIEA0BATENbCKAS
paboTa, BBITIONIHsIEMast BO BHEAYJUTOPHOE BPeMs 110 3aJaHHIO U IIPU METOANYECKOM PYKOBOJCTBE IIPEoAaBaTelIsl, HO 0e3 ero
HETOCPEACTBEHHOTO YYaCTHSI.

O0BEM CaMOCTOSITEIIBHOM PaOOTHI OMPEACNASTCS YUeOHBIM TUIAHOM OCHOBHO# MpodeccnoHaIbHON 00pa30BaTeNIbHOM MPOrpaMMbl
(OIIOII), paboueit mporpaMMoit JUCIUILTHHBI (MOYJIS).

CamocrosiTenipHast paboTa OpraHu3yeTCs U IPOBOIUTCS € LENbI0 (OPMUPOBAHUS KOMIIETEHIINH, IOHUMAEMBIX KaK CIOCOOHOCTh
MIPUMEHSTh 3HAHUS, YMEHHS U JTMYHOCTHBIE KauecTBa IS YCIICITHOM NPaKTHYEeCKOH NesITEIbHOCTH, B TOM YUCTIE:

- (hopMHUpPOBaHUS YMEHU N0 MIOUCKY ¥ UCTIOIb30BAHUIO HOPMAaTHBHOM, IPABOBOM, CIIPABOYHOM U CIICHUATILHOM JINTEPATYPBI, & TAKKE
JIPYTUX UCTOYHHUKOB MH(OPMAIINH;

- KAYECTBEHHOTO OCBOCHUS U CHCTEMATU3ALNH MOTYYSHHBIX TEOPETUUCCKHUX 3HAHUH, X YIITyOJICHHS U PACIIUPEHUS 1O
IIPUMEHEHUIO Ha YPOBHE MEKIPEIMETHBIX CBSI3CH;

- (hopMHUpPOBaHUS YMEHUSI IPUMEHSITH IOJy4YeHHbIC 3HAHUS HAa MPAKTHKE (B MPOPECCHOHATBHOMN ESITEIbHOCTH) 1 3aKPEIICHUS
MPAKTHIECKUX YMEHHH 00yJaromuxcs;

- Pa3BUTHS MO3HABATENBHBIX CIIOCOOHOCTEH, POPMHUPOBAHUS CAMOCTOSATEIBHOCTH MBIIUICHUS 00yJal0INXCS;

- COBEpILICHCTBOBAHUS PEUEBBIX CIIOCOOHOCTEH 00yJaroIuXxcs;

- hopMupOBaHKS HEOOXOJUMOTO YPOBHSI MOTUBALIUH O0YYAIOIIUXCS K CHCTEMATHUECKOI paboTe AJIs OTydSHUsI 3HAHUH, yMEHUH U
BJIaACHHUH B IEPHOA yIeOHOTO ceMecTpa, aKTHBHOCTH 0Oy4alOHXCsl, TROPUECKOH MHUINATHUBBI, CAMOCTOATENLHOCTH,
OTBETCTBEHHOCTH M OPTaHU30BaHHOCTH;

- hopMupoBaHuUs CIIOCOOHOCTEH K CAMOPA3BUTHIO (CAaMOTIO3HAHHIO, CAMOOIIPEICIICHUIO, CaMO0OPa30BaHHIO,
CaMOCOBEPIICHCTBOBAHHIO, CAMOPEATH3ALIH ¥ CAMOPETYIISLIH);

- Pa3BUTHS HAyYHO-UCCIEAOBATEILCKUX HABBIKOB;

- Pa3BUTHS HABBIKOB MEXITHYHOCTHBIX OTHOILCHHUI.

K camocTrosTenbHOl paboTe 1o TucHUIUIMHE (MOJIYII0) OTHOCSTCS: MPOpadOTKa TEOPETUIECKOTO MaTepyraa AUCIUUILTHHBI (MOIYIs);
MOJIrOTOBKA K CEMUHAPCKUM U MPAKTHYSCKUM 3aHATHSAM, B T.4. MOJrOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH O0YUYarOIIHXCS
(Tekymas arTecralys); MOArOTOBKA K JJa00OpaTOpHBIM paboTaM; MOATOTOBKA K IPOMEKYTOYHOH aTTecTanuu (3a4étam, sIK3aMeHaMm).
Bubl, popMbl 1 00BEMBI CAMOCTOSTENEHON Pa0OTHI 00YJAIOIIUXCSI IPU N3YYCHUH AUCIHUILUTUHEL (MOYJIS) ONPEICIISIOTCSL:

- COJIepKaHNUEM KOMIIETEHIINH, (OPMUPYEMBIX TUCHUTUTMHON (MOIYJIEM);

- cienuUKON TUCHUILIMHBI (MOYJIS), IPUMEHSAEMBIMU 00Pa30BaTEIbHBIMU TEXHOIOTHAMH;

- TpynoeMkocTbio CP, peaycMOTpeHHO# yueOHBIM IIIaHOM;

- ypOBHEM BbIcIIEero 00pa3oBaHus (6akagaBpHaT, CIICIHATUTET, MarHCTPaTypa, aCIUPaHTypa), Ha KoTopoM peanusyercst OITOIT,

- CTEIICHBIO MTOJATOTOBIEHHOCTH 00yJalOIUXCsl.

PexomeHaanum 1o moaroToBKe K 9K3aMeHy (3aueTy)

DopMBI KOHTPOJIS 3HAHHUH 10 OKOHYAHUH Kypca — K3aMeH (3a4eT), 0 OKOHYAHUH TOTO WIJIM WHOTO pa3jeia AUCUUILTHHBI HITH B
COOTBETCTBHUH C paboueii MporpaMMoii — ayJUTOpHas KOHTPOJIbHAsE paboTa (TECTHPOBAHUE).

JInist yenenHoi ciauu SK3aMeHa (3a4era) peKOMEHIyeTcsl COOI0AaTh HECKOIBKO MPABUIL.

1. TloaroToBka K 3K3aMeHy (3a4eTy) JOJDKHA IPOBOJUTHCS CHCTEMATHYCCKH, B TCUCHHUE BCEIO CEMECTPA.

2. lHTeHCHBHAs IOATOTOBKA JIOJDKHA HAYAThCs HE MO3IHEE, YeM 3a MECAI-MIONITOPA JI0 dK3aMeHa (3a4eTa): pacipeieIuTe BOMPOCH
TaKuM 00pa3oM, 4TOOBI yCIIETh BBIYYHTh WIIH IIOBTOPUTH MX IOJHOCTHIO 10 Hadaua CeCCUH.

3. Jannble 3-4 aHs nepen 9K3aMEHOM PEKOMEHIYEeTCs UCTIOB30BaTh AJIsl HOBTOPEHHMS CIACAYIOMUM 00pa3oM: paclpeleliuTh BOIPOCH
Ha TepBbIe 2-3 [Hs1, OCTABHB IIOCICAHHI IeHb CBOOOAHBIM. VICIIOIB30BaTh €ro A [MOBTOPCHUS Kypca B LEIOM, 4TOOBI
CHCTEeMaTH3UPOBATh MaTEPHUAJI, & TAKXKE TOYYUTh HEKOTOPBIC BOMPOCH (KaK MOKAa3bIBAET OTBIT, UMEHHO 3TOTO JHSI OOBIYHO HE
XBAaTaeT [UISl IIOJHOTO MOBTOPEHUS Kypca).

OnHOM 13 TaBHBIX 3a/1a4 B OpraHU3aliy Y4eOHOTO MpoIlecca SIBISICTCS] Pa3BUTHE HHUIIMATUBBI, TBOPUESCTBA U CAMOCTOSATEIILHOCTH Y
cTyzneHToB. OCHOBO# B 3TOM paboTe SBJISCTCS BBHIMOIHEHUE 3aIaHHM [0 CAMOCTOSTENBHOM padoTe. D10 hopma yueOHbIX 3aHATHI
crnoco6cTByeT (HOPMHUPOBAHHIO Y CTYACHTOB TEOPETHIECKOTO MBIIUICHHUS, YMEHHUS aHAIN3HPOBATh U IOHUMATh COJICPIKAHHE U
CYIIHOCTh U3y4aeMOro IpeaMera.

PenieHre 3THX 33124 HEBO3MOXKHO 0€3 MOBBIIICHHUSI POJIM CAMOCTOSTEIIBHON PabOThI CTY/ICHTOB HaJl yICOHBIM MaTCPHUATIOM,
YCHJICHHSI OTBETCTBEHHOCTH MPEIOIABATENs 32 PA3BUTHE HABBIKOB CAMOCTOSITEIILHOM paboThl, 32 CTUMYJIUPOBAHKE
npo(heCcCHOHATIBEHOTO POCTa CTYACHTOB, BOCIIUTA-HHUE UX TBOPYECKOH aKTHBHOCTH M HHUIIMATHBEL. BHEAPECHIE B IPAKTHKY y4eOHBIX
MPOTpaMM C MOBBIIICHHON JT0JIel CaMOCTOSITENILHOM paOOThI aKTUBHO CIIOCOOCTBYET MOJICPHHU3ALMH y4eOHOTO mporiecca. st 3Toro
Ha Kadenpe pa3paboTaHa CHCTEMa Pa3IMYHBIX JUAAKTHICCKAX CPEACTB aKTUBU3ALNH U YIIPABJICHUS I03HABATEIBHON
JIeSTEIbHOCTBIO CTYACHTOB.

JlaGopaTopHbie paboTHI SBISIOTCS OCHOBHBIMU BU/IaMH YUEOHBIX 3aHSTHH, HANPABJICHHBIMH Ha SKCIIEPUMEHTAILHOE (IPAKTUYECKOE)
MOATBEPXKICHHE TCOPETHUCCKUX MOJIIOKEHUH U (hopMHUpoBaHKe 00menpohecCHOHATBHBIX U MPO(ECCHOHATBHBIX KoMIeTeHIHI. OHu
COCTAaBJISIOT Ba)KHYIO YaCTh TEOPETUUCCKOM U MPO(ECCHOHATBHON MPAKTUYECKOH MOATOTOBKH.

B mpouecce nabopaTopHOii paboTh Kak BH/a y4eOHOTO 3aHSTHs CTYACHTHI BBIOIHSIOT OJHO WM HECKOJIBKO 3aJaHUil 1O
PYKOBOJCTBOM HPEMOIABATENS B COOTBETCTBHH C H3Y4aeMBIM COJICpKaHHEM y4eOHOro MaTepuara.

I1pu BBIIOIHEHNH 00YYAIOIIMMICS Ta00PaTOPHBIX PabOT 3HAYMMBIM KOMIIOHCHTOM CTAQHOBSITCS [IPAKTHYCCKHUE 3aJaHHS C
HCIIONIb30BAHUEM KOMIBIOTEPHOH TEXHHUKH, J1a0OPATOPHO - MPHOOPHOTO 000pYIOBaHUS U Ap. BBIMONIHEHNE CTYACHTaMH




11a00paTOpHBIX pabOT MPOBOIAMTCS C EIbI0: POPMUPOBAHHS YMEHHA, IPAKTHYECKOTO OMbITa (B COOTBETCTBUH C TPEOOBAHHUAMH K
pe3ynbTaTaM OCBOCHHUS TUCLUIIMHBI, U HA OCHOBaHHU MepedHs GOPMHUPYEMBIX KOMIECTSHIIU, YCTAHOBICHHBIMH paboueii
IIPOrpaMMON TUCLUITIMHBI), 0000IIeH s, CHCTEMATH3aIMHY, YTITyOJIeHNS, 3aKPEIUICHUS TOTYIEHHBIX TEOPETHIECKUX 3HAHUH,
COBEPIICHCTBOBAHHUSI YMEHHI IPHUMEHSATH MOJIYYSHHBIC 3HAHHS HA MPAKTHKE.

CocTaB 3a7aHuii 1Jis 1a00paTOpHOIt paboThI JOKEH OBITh CINIAHMPOBAH C PACYETOM, YTOOBI 32 OTBEICHHOE BPEMsI OHU MOTJIH ObITh
BBITIOJTHEHBI KAY€CTBEHHO OOJIBIIMHCTBOM CTY/ACHTOB.

[Tpu nnanupoBaHuy 1abOPATOPHBIX PadOT CIEAYET YUUTHIBATh, UTO B XOZE BBHIOJHEHHS 3aJaHUN Y CTYACHTOB (HOPMUPYIOTCS
YMEHHUS ¥ MPAKTHIESCKUIA OBIT PabOTHI C Pa3IMYHBIMU IPUOOPAMHU, YCTAHOBKAMHU, JJAOOPATOPHBIM 000pYIOBAHUEM, ANIAPATYPOil,
IIPOrpaMMaMH | JAp., KOTOPbIE MOTYT COCTABIIATh YacTh PO(eccnoHanbHOM MPaKTUIECKOH MOATOTOBKH, a TAKKe
UCCIe0BaTeNIbCKHE YMEHUs (Ha0MI01aTh, CPAaBHUBATh, AHATM3UPOBATh, YCTAHABIUBATH 3aBUCHMOCTH, JIeNIaTh BHIBOJIBI U 0000IICHUS,
CaMOCTOSITETIEHO BECTH UCCIEAOBAHUE, ODOPMIIAT PE3YIbTATHI).

BBIMoTHEHHIO Ta00PaTOPHBIX PabOT MPEIIIECTBYET MPOBEPKA 3HAHHUI CTYJCHTOB - HX TEOPETHYSCKONH TOTOBHOCTHU K BBIIIOJTHEHHIO
3a1aHMs.

DopMBbI OpPraHU3alHK CTYCHTOB MPH MPOBEICHUH Ta00PaTOPHBIX paboT: ppoHTANbHAS, TPYNIIOBas U HHAUBHAYaTbHas. [Ipu
¢bpoHTanbHON QopMe OpraHn3alyy 3aHATHH BCE CTYACHTHI BHIIOJIHIIOT OAHOBPEMEHHO OJHY U TY ke paboty. [Ipu rpynmnoBoit
(bopMe opraHu3alMy 3aHATHI OJIHA U Ta XK€ PaboTa BBIMOIHICTCS TPYIIIaMy 1o 2 - 5 yenosek. [Ipu uHAUBUAYaTbHON popme
OpTaHM3aIMY 3aHATHH KaXKIBII CTYACHT BBITOJIHIET HHANBHAYAIBHOE 3a1aHHE.

Tekyluii KOHTPOJIb Y4eOHBIX JOCTHXKEHHUH MO pe3ysIbTaTaM BBIOJIHEHHS T1a00PaTOPHBIX PaboT IPOBOIUTCS B COOTBETCTBUH C
CHCTEMOM OILICHUBaHMSI (PEHTHHTOBOM, HAKOIUTEIBHOH! U JIp.), a Taroke GopMaMu U MeToaMH (KaK TPaJULIHOHHBIMH, TaK U
WHHOBAI[MOHHBIMHU, BKITIOYAsi KOMITBIOTEPHBIC TEXHOJIOTHH), YKa3aHHBIMH B pabodeil mporpaMmme AUCHUILTHHBL (MOAyIist). Texymmit
KOHTPOJIb IPOBOAUTCS B Ipesiesiax yueOHOro BpeMEeHH, OTBEACHHOT0 paboynM yueOHBIM IUIAHOM Ha OCBOEHHE TUCLUIIIMHBI,
PE3YNBTATHI 3aHOCATCS B KYpHAN YUeOHBIX 3aHATHH.

O0beM BpeMEHH, OTBOAMMBIN Ha BHIMOIHEHUE JIJAOOPATOPHBIX paboT, INIAHUPYETCS B COOTBETCTBUH ¢ yueOHbIM TiaHom OITOIT.
IMepeuens nabopatopHsix padot B PII/], a Takike KOJMIESCTBO YaCOB HA MX MPOBEICHUE AOJDKHBI 00CCIIEUNBAThH PEaTH3aIHIO
TpeOOBaHUI K 3HAHUSIM, YMEHHSM M MTPAKTUYECKOMY OMBITY CTY/ICHTA MO AUCUUILTHHE (MOyI0) cooTBeTcTBYromier OITOIT.




