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«I'opHO-AuTalicKHii rOCy1apCTBEeHHbINH YHHBEPCHTET)
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Xumus 01<py>1<a}omei/i CpCabl, XUMHNYCCKad SKCIIEPTHU3a U DKOJOTUYCCKas 0e30MacHOCTh

Kpanuduxarus O0akxanasp
dopma o0ydeHHs OYHast
OO0w1as Tpy10eMKOCTh 93ET
Yacos 110 yd4e6HOMY ILIaHY 324 Bupsl KOHTpoOIIL B ceMecTpax:
B TOM YHUCJIE: 9K3aMeHbI 4
ayMTOPHBIE 3aHATHSA 246 3a4eTHI C OLEHKOH 3
caMoCTOsITeNbHAs paboTa 25,9
4acoB Ha KOHTPOJIb 43,6
PacnpenesieHue 4acoB AMCHUIIMHBI IO CEMECTPaM
(<Kypc>.<CC:1\TeeccTT§ Ha Kypce>) 3@ 422) HUroro
Henens 17 5/6 18 3/6
Bun 3anaruit VIl PII vII PIl VIl PIT
Jlexuuu 68 68 74 74 142 142
JlabopaTopHble 52 52 52 52
ITpakTuyeckue 52 52 52 52
Koncynprauuu (miis crynenra) 34 34 3,7 3,7 7,1 7,1
KonTtpons camocTosTensHoit pabotel npu nposenennn 0,15 0,15 0,25 0,25 0,4 0,4
aTTeCTalun
Koncynpranuu nepej 5K3aMeHOM 1 1 1 1
B Tom uncne uHT. 20 20 20 20 40 40
Uroro ayn. 120 120 126 126 246  |246
Konrakrthas pabora 123,55 123,55 (130,95 [130,95 [254,5 |254.,5
Cam. pabota 11,6 11,6 14,3 14,3 25,9 125,9
Yacsl Ha KOHTPOJIb 8,85 8,85 34,75 134,75 43,6 |43,6
Utoro 144 144 180 180 324|324




[Tporpammy cocTaBuI(H):
cmapwuii npenooasamens, Cmapuieun O. .

Pabouas nporpamMma AMCLMIIMHBI
XuMHYecKas IKOJIOrUs

paspaborana B cooTBeTcTBUH ¢ PIOC:

®enepanbHblit rocy1apcTBEHHbIH 00pa3oBaTeNbHbIN CTAaHAAPT BICLIEro 00pa3oBaHus - OakaaaBpUar Mo HarnpaBIeHHIO MOArOTOBKH
04.03.01 Xumus (npuka3 MuHoOpHayku Poccun ot 17.07.2017 r. Ne 671)

COCTaBJIeHA HA OCHOBaHWH Y4eOHOro MjaHa:
04.03.01 Xumus
YTBEPKAEHHOTO y4&€HBIM coBeTOM By3a OT 10.06.2021 npoTtokon Ne 7.

Pabouas nporpaMmma yTBepkaeHa Ha 3aceaHnu kadeapsl
Kageapa 6HOJIOTHMH M XUMHH

[Tportokon ot 13.05.2021 npoTtokon Ne 9

3aB. kagenpoi [TonbHukoBa Enena Hukonaesna (7 > /



Busuporanue PIIJI ans ucnoiHeHHs B o4epeaHoM yaebHoM romy

Pafouas nmporpaMMa nepecMoTpeHa, o0cyAaeHa H ofo0peHa 11
ucnondedus B 2022-2023 yueGnom roay Ha 3acenaHHy Kadenpsl

kadeapa 6HONOrHH U XHMHH
[IpoTokon ot 14 ampens 2022r. Ne 8 1 ”/
3as. kadenpoii Ilonsuukora Enena Hakonaesna o

Busuposanue PIIJ] ans uenosiHeHHs B 04epeaHOM y4eGHOM roay

PaBouas nporpaMMa repecMoTpeta, o0cysxieHa i ono0peHa A
ucrnonHenus B 2023-2024 yuyeGHoM rogy Ha 3aceqaHMH kadeapbl
Kadenpa GHONOrHH H XHMHH

IMpotokomotr __ 2023 r. Ne
3as. kadenpoit [TonsHukora Enena Hukonaesna

Busuposanue PIL 1is HenosTHeHHs B 09epeHOM yaeOHOM roay

PaGouas nporpamma rniepecMoTpeHa, o6cyxaeHa 1 ogobpeHa s
HenoaHeHHs B 2024-2025 yuefuoM roly Ha 3acenaHuH kadenapbl
kadeapa GHOIOTHH H XHMHH

[potokonor 2024 r. Ne
3as. kadenpoit [Tonsuuxora Enena Hukonaesna

Buzupopanue PILI s ucnoiHeHHs B odepeaHoM ydebHoMm roay

Pafiouas nporpamMma nepecMorpena, oGy aena u ogobpena ams
ucnoyiHeHus B 2025-2026 yueGHOM roy Ha 3acelaHul kadeapsl
Kageapa 6HONOrHH H XHMHH

[Mpotoxonor 2025r. Ne
3aB. xadenpoii [Tonsnukosa Enena HukonaesHa



1. HEJIX U 3AJAYH OCBOEHUSA JUCITUITJINHBI

L.

[

Lenu: hopMHUpOBaHHE CUCTEMATU3UPOBAHHBIX 3HAHUN TEOPETHYECKOTO M NMPUKIIAJHOTO XapaKTepa B 001aCTH XMMUYECKOM
9KOJIOTHH, OCHOBAHHBIX Ha M3YYE€HHH Pa3HOOOPa3HBIX XHMHUUECKHX MPOLIECCOB B OKPYKAIOLIEH Cpeie, €CTECTBEHHBIX
KpyrooOOpOTOB BEUIECTB M BIIMSHUS HA HUX AEATEILHOCTH YeJIOBEKa, XUMHUUYECKUX METOJIOB U CPEACTB 3aIlUThI
OKpYKaroIIen CpeIbl.

1.2|3a0auu: 1. moxa3arb BHICOKHI YPOBEHb TEOPETUUECKON U NMPO(ECCHOHATBHOM NOATOTOBKH B 00JIaCTH XUMHYECKOH
9KOJIOTHUH;

2. 3HaTh OCHOBHBIE 3aKOHBI, 3AKOHOMEPHOCTH, IPUHIUIIBI X METOJbI XMMUYECKOH 3KOJIOTHH;

3. pa30upaThCs B XUMHUYECKUX MPEBPAMIEHUSAX U 3aKOHOMEPHOCTSIX IPOTEKAIONUX B Onocdepe, XopoIro 3HaTh
(M3UKO-XMMUYECKIE XapaKTEPUCTUKH 3arPSISHUTENCH U METOABI KOHTPOJIS 33 UX COJEPKAHHEM;

4. 3HaTh MyTH U CIIOCOOBI YIPABIECHHS 3KOJIOTHUECKUM COCTOSIHUEM, SKOJIOTMIECKUX U MPUPOJHO-aHTPOIIOT €HHBIX
CHCTEM.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OOII

Iuk (paszen) OOIT: [B1.B.JIB.01

2.1|TpeGoBanus K NpeABapuTeIbHOI MOATOTOBKE 00y4Yal0IIerocs:

2.1.1|Pemenue 3agau

2.1.2|O3HakoMuUTENbHAS IPAKTHKA

2.1.3|Heoprannyeckast Xumus

2.1.4|Merofonorus caMoCTOSTENbHOM PpabOThl CTYAECHTOB

2.1.5|be3onacHOCTh XU3HEAEATEILHOCTH

2.2(IucuMnIuHbI M IPAKTHKH, /IS KOTOPHIX OCBOEHHUE JaAHHOI AUCHUILIMHBI (MOIYJIs1) HE00X0AMMO KaK
npeaecTBylouiee:

2.2.1|MOHUTOPHHT OKpYKarolel cpeabl

2.2.2|Pagnoskoiorus

2.2.3|XuMnueckast TEXHOJIOTHS

2.2.4|XuMusa OMOTEHHBIX 3JIEMEHTOB

2.2.5|Hayxkwu o 3emne

2.2.6|3emneBenenue

2.2.7|Texnonoruueckas npaKTuKa

2.2.8|HayuHo-uccnenoBarenbckas padbora

2.2.9|Oxpana Tpyaa 1 mpophecCHOHANBHOE JOKYMEHTOBE/ICHHE

2.2.10(IIpenunnomHas DpakTHKa

2.2.11|Texnuka 0e30maCHOCTH B XMMUUECKOH 1abopaTopun

3. KOMIIETEHIIMN OBYYAIOIET'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI
MOoAayJis)

IIK-1: CnocoGeH Hcn01b30BaTh cucTeMy QyHIaMEHTAJIbHbIX XMMHYECKHX IIOHATHI M eCTeCTBEHHOHAYYHBIX 3AKOHOB

H-1.1TIK-1: 3HaeT 0CHOBHbIE eCTECTBEHHOHAYYHbIE 3AKOHbI H 3AKOHOMEPHOCTH NIPOTEKAHHUS XMMHYECKHX NPOLeCCOB

- 3HACT 6330By}0 TEPMHHOJIOTUIO, OTHOCAIIYIOCS K OCHOBaM XUMHAYECKON OKOJIOTHH,

HU-2.1IK-1: IlpumeHsieT cucTeMy (PyHIaMEHTAILHbIX XHMHUYeCKHX IOHSITHIA M eCTeCTBEHHOHAYYHbIX 3AKOHOB B
npodeccHona/IbLHOMH JeATeJbHOCTH

- IPUMCHSCT CUCTEMY (I)yHI[aMeHTaHBHBIX XUMUYECKUX TTOHATHH U €CTCCTBCHHOHAYYHBIX 3aKOHOB IIPU PCIICHNWN TUIIOBBIX 3aJ1a4 IO
XUMHYECKOM DKOJIOTUH

HNA-3.11K-1: Baageer cucteMoii pyHIaMeHTAIbHBIX XMMHYeCKHUX MOHATHII U eCTECTBEHHOHAYYHBIX 3AKOHOB B paMKax
o0pa3oBaTeJbHOH U HAYYHOI eI TeIbHOCTH

- BJIaJICET CUCTEMOM (byHI[aMeHTaHBHBIX XUMUYECKHUX MOHATHH AUCIUIUIMHBI XUMUYECKast SKOJIOTHS B paMKax O6pa30BaTeJ’ILHOI71 u
Hay‘{HOﬁ JACATCIIBHOCTH,

IK-2: CiocoGeH NpMMeHSITh CTAHAAPTHBIE ONIEPAIIMH 0 MPeIIaraeMbIM METOIUKAM M COBPEMEHHYIO allIapaTypy NpH
NpOBeIeHUH XUMHYECKUX UCCIIeT0BaHMit




onepauumii

HN/I-1.IIK-2: 3naeT ocHOBHBIE TPe0OBAHUS K METOIaM U METOJAMKAM NPOBeJeHUS CTAHJIAPTHBIX (PM3UKO-XUMHYECKHX

-3HAa€T METO/Ibl KOHTPOJISI, KOTOPBIE UCIIOIB3YIOTCS B XUMHUYECKOM HKOJIOTHU U TPEOOBAaHHS K METOAaM M METOAMKAM IPOBEICHUS
CTaHAAPTHBIX (PU3UKO-XMMUYECKHUX OTIepaltii;

NA-2.I1K-2: YMeeT UCHOJIb30BATh CTAHJAAPTHBIEC OlePALIMH IIPH NPOBeJeHHU HAYYHbIX HCCI1eJ0BaHMI

- YMECT NCNOJIb30BaTh CTAHAAPTHBIC OII€PpAlIUU IIPU ITPOBCACHUN HAYYHBIX HCCIIeJOBaHUH B 00J1aCTH XUMHUYECKOMN IKOJIOTHH

BellleCTB U MAaTePHAJIOB ¢ IPMMEHEHHEM COBPEeMEHHOIl annapaTypsbl

HU-3.11K-2: Baageer HaBbIKAMH TNPOBeeHUs] XMMHY€ECKOI0 IKCIIEPMMEHTA M0 CHHTe3y, aHAJIU3Y, H3yYEeHHI0 CBOIiCTB

- BIIaJieeT HaBBIKaMH MPOBEJCHIU XUMIYECKOTO YKCIIEPUMEHTA M0 aHANN3Y, H3YIEHHIO CBOMCTB BEIIECTB, BXOMAIINX B OOBEKTHI
OKpYXKalollell cpesibl, ¢ IPUMEHEHHEM COBPEMEHHOM annapaTypsl

IIK-5: Crioco6eH coCTaBJISATH M UCNOJb30BATh MPOEKTHYIO H 0TYETHYIO IOKYMEHTAI[UI0

npodeccuoHAIbHOI 1eATeIbHOCTH

HN-1.11K-5: 3nakoM ¢ NPpUHIUIIAMYA Pa3pa0oTKH M COTJIACOBAHMS MPOEKTHON U 0TYETHOH TOKyMeHTaluu B cepe

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

JOKYMEHTAllNH B cepe nMpogecCHoHAIBLHOH NesTeIbHOCTH

NA-2.J1IK-5: YMeeT akTyaau3upoBaTh M HCNOJIb30BATh METOAMKH U HHCTPYKIMHU N0 pa3padoTKe NPOEKTHON 1 0TYETHOM

-yMeeT aKTyaJIH3UpOBaTh U UCIONB30BaTh METOIUKH M HHCTPYKIUH MO pa3paboTKe MPOEKTHON U OTYETHON JOKyMEeHTanuu B cdepe
XMUMHUYECKOH IKOJIOTHU

HNI-3.11K-5: Biaageet onbITOM padoThl ¢ MPOEKTHON U 0TYETHOI TOKyMeHTanueil B cepe npogeccoHaIbLHOM qeTeIbHOCTH

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

4. CTPYKTYPA U COJAEPKAHHUE JUCIUIIJIMHBI (MOAYJIS)

Kon HanmenoBanue pasznesos u TeM /Buj | Cemectp / | Hacos | Komneren- | Jlutepatypa | Hute | IlpumedaHue
| 3aHATUSA 3aHaTHs/ Kvpe LUH DAKT,
Paznes 1. xumuyeckas 3K0J10rust
1.1 Xumudeckast 3K0JI0rus U npodnema 3 22 nAa-1.1IK-1 |JI1.1 J11.2J12.1 2
OKpYXKAaromen cpepl. DKOIOTHIecKre Na-2.11K-1
CUCTEMBI U TOHKasA CTPYKTYypa na-3.11K-1
ounocdepsi /Jlex/ NA-1.11IK-2
nja-2.I1K-2
nJ-3.11K-2
na-1.11K-5
nJ-2.11K-5
na-3.11K-5
1.2 Xumudeckast 3K0JI0rus U npodnema 3 16 nAa-1.1IK-1 |JI1.1 J11.2J12.1 6
OKpYXKAaromen cpepl. DKOIOTHIecKre Na-2.11K-1
CUCTEMBI U TOHKasA CTPYKTYypa na-3.11K-1
o6uocdepsi /Tlp/ NA-1.I1IK-2
nja-2.I1K-2
nJ-3.11K-2
na-1.11K-5
nJ-2.11K-5
na-3.11K-5
1.3 Xumuueckast 3K0JIOTHs U podiiema 3 4 NA-1.I10K-1 |JI1.1 J11.2J12.1 0
OKpYXKaromen cpebl. DKOIOTHIecKHe Na-2.11K-1
CHCTEMBI U TOHKAsI CTPYKTypa NA-3.11K-1
o6urocdepst /Cp/ NAa-1.I1K-2
nja-2.I1K-2
nJ-3.11K-2
na-1.11K-5
nJ-2.11K-5

WJ1-3.TIK-5




1.4 Xumuueckoe 3arpsi3sHeHue: onocdepsr; 24 WUA-1.I1K-1 [JI1.1 JI11.2J12.1
aTMocdepsl; ruapochepbl NA-2.I1K-1
/Jex/ Na-3.11K-1
nA-1.I1IK-2
na-2.I11K-2
nA-3.I1K-2
Ua-1.ITK-5
NA-2.I1K-5
Ua-3.11K-5

1.5 Xumuueckoe 3arpsisHeHue: onocdepsr; 18 WUA-1.I1IK-1 [JI1.1 JI11.2J12.1
atmocdepsr; ruapoctepst /IIp/ NA-2.I1K-1
Na-3.11K-1
na-1.I1K-2
na-2.I1K-2
nA-3.I1K-2
Ua-1.I1K-5
NA-2.I1K-5
Ua-3.11K-5

1.6 XuMuuecKoe 3arpsisHeHne: 6nocdepsr; 4,6 | UAO-1.IIK-1 [JI1.1 JI1.2J12.1
atmocdepsr; ruapochepst /Cp/ NA-2.11K-1
Na-3.11K-1
na-1.I1K-2
na-2.11K-2
nA-3.I1K-2
Ua-1.I1K-5
NA-2.I1K-5
Ua-3.11K-5

1.7 Tsixenpie METaIBI B yCIOBHSIX 22 NA-1.1IK-1 [JI1.1 JI1.2J12.1
AHTPONOIE€HHOI'0 BO3JEHCTBHUS. WJI-2.11K-1
PagunoakruBHOE 3arpsizHeHne Ouocdepsl. Na-3.11K-1
PagnoakTuBHEIC OTXO/IEL. WJI-1.11K-2
/Jex/ na-2.I1K-2
nA-3.I1K-2
Ua-1.I1K-5
NA-2.I1K-5
Ua-3.11K-5

1.8 Tsixenpie METaIBI B yCIOBHSIX 18 NA-1.1IK-1 [JI1.1 JI1.2J12.1
AHTPONOIE€HHOI'0 BO3JEHCTBHS. Na-2.11K-1
PagunoakruBHOE 3arpsizHeHne Ouocdepsl. Na-3.11K-1
PannoakTuBHBIE OTXO/IBI. Na-1.11K-2
Mp/ na-2.11K-2
nA-3.I1K-2
Ua-1.ITK-5
nA-2.I1K-5
Ua-3.11K-5

1.9 Tsixenpie METaIBI B yCIOBHSIX 3 NA-1.1IK-1 [JI1.1 JI1.2J12.1
AHTPONOTE€HHOTO BO3AEUCTBHUS WJI-2.11K-1
PagunoakruBHOE 3arpsizHeHne Ouocdepsl. Na-3.11K-1
PagnoakTuBHEIC OTXO/IEL. WJI-1.11K-2
/Cp/ na-2.11K-2
nA-3.I1K-2
Ua-1.I1K-5
nA-2.I1K-5
Ua-3.11K-5

1.10 KucnotHble 10X a1 1 UX BIUSHUAC Ha 24 WI-1.1IK-1 [JI1.1 JI1.2J12.1
3KOCHCTEMBIL. NA-2.11K-1
O30HOBBIH 3aIIUTHBIN CIIOH. NJ-3.11K-1
IMapuukosslii 3 dext. DoToxummuyeckuii na-1.11K-2
CMOT. na-2.I11K-2
/Jlex/ NA-3.11K-2
Ua-1.ITK-5
nA-2.I1K-5

WJI-3.11K-5




1.11 KucnoTHbele 10U ¥ BX BIWSHHAE HA 16 WJ-1.11K-1 [JI1.1 JI1.2J12.1
3KocuCcTeMbl.O30HOBBINM 3alIUTHEIN CIIOH. Na-2.11K-1
ITapuaukoBbIit 3¢ dexT. POTOXUMUYECKUI NA-3.11K-1
CMOT. n1-1.ITK-2
/J1ab/ na-2.11K-2
NA-3.11K-2
na-1.11K-5
NA-2.11IK-5
na-3.11K-5

1.12 KucnoTHbele 101 1 BX BIWSHHAE HA 4 WJ-1.11K-1 [JI1.1 JI1.2J12.1
3KOCHCTEMBI. Na-2.11K-1
O30HOBBIN 3alTUTHBIN CIIOM. NJ1-3.11K-1
ITapuukosblii 3ddext. DoToxuMuueckuit na-1.11K-2
CMOT. na-2.11K-2
/Cp/ NA-3.11IK-2
na-1.11K-5
NA-2.11K-5
na-3.11K-5

1.13 BuoreoxnMuyeckne IUKIBI 1 MOHUTOPHHT 24 NA-1.11K-1 [JI1.1 JI1.2J12.1
OKpYXKaroIleH CpeIbl. NA-2.11K-1
XuMudeckasi 5KOJIOTHs U YHEPreTHKa Na-3.11K-1
/JTex/ na-1.11K-2
na-2.11K-2
NA-3.11K-2
na-1.11K-5
NA-2.I1K-5
na-3.11K-5

1.14 BuoreoxnMudeckne IUKIBI 1 MOHUTOPHUHT 18 NA-1.11K-1 [JI1.1 JI1.2J12.1
OKpYXaroIleH CpeIbl. NA-2.11IK-1
XuMudeckasi 5KOJIOTHs ¥ YHEPreTHKa Na-3.11K-1
/J1a6/ na-1.11K-2
na-2.11K-2
NA-3.11IK-2
na-1.11K-5
NA-2.I1K-5
na-3.11K-5

1.15 BuoreoxnMuyeckne IUKIBI 1 MOHUTOPHHT 4 NA-1.11K-1 [JI1.1 JI1.2J12.1
OKpYXKaroIleH CpeIbl. NA-2.11IK-1
XuMudeckasi 5KOJIOTHs ¥ YHEPreTHKa Na-3.11K-1
/Cp/ na-1.11K-2
na-2.11K-2
NA-3.11K-2
na-1.11K-5
NA-2.I1K-5
na-3.11K-5

1.16 3amura Ouocepbl 0T XUMHUYECKHX 26 WNA-1.10K-1 [JI1.1 J11.2J12.1
3arps3HeHuid. CTpaTernuyecKie NpUHIMIIBI Na-2.11K-1
Oynyuero pa3sutus ouochepsi /Jex/ NA-3.11K-1
na-1.11K-2
na-2.11K-2
NA-3.11K-2
na-1.11K-5
NA-2.I1K-5
na-3.11K-5

1.17 3amura Ouocepbl 0T XUMHUYECKHX 18 WA-1.10K-1 [JI1.1 J11.2J12.1
3arps3HeHuid. CTpaTernuyecKie NpUHIMIIBI Na-2.11K-1
Oynyuero passutus ouocdepsr /J1ad/ 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




3amura Ouocepbl 0T XUMHUYECKHX
3arpsisHeHuid. CTpaTernyecKue MPUHIUIIEL
Oynyuero passutus ouochepst /Cp/

6,3

VJI-1.11K-1
WJ1-2.TTK-1
WJI1-3.11K-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

Paznean 2. [IpomeskyTouHas aTTeCTALUS
(3x3aMeH)

2.1

ITonroroBka K 3x3ameny /Jk3aMeH/

34,75

VT-1.11K-1
WJ1-2.T1K-1
WJ1-3.T1K-1
WJI-1.1TK-2
WJ1-2.TTK-2
WJ1-3.11K-2
WJI-1.TIK-5
WJI1-2.TTK-5
WJ1-3.TIK-5

2.2

Konrpons CP /KCPATT/

0,25

V-1.11K-1
WJ1-2.T1K-1
WJ1-3.T1K-1
WJI-1.11K-2
WJ1-2.TTK-2
WJ1-3.11K-2
WJI-1.TTK-5
WJ1-2.TTK-5
WJ1-3.TIK-5

23

KonrakrHas pab6ota /KoncOx/

VT-1.11K-1
WJ1-2.T1K-1
WJ1-3.T1K-1
WJI-1.1TK-2
WJ1-2.TTK-2
WJ1-3.11K-2
WJI-1.TTK-5
WJI1-2.TTK-5
WJ1-3.TIK-5

Pa3nea 3. Koncyabranumn

3.1

Koucynbrauus no aucuumniaunne /KoHe/

3,7

VJI-1.11K-1
WJ1-2.TTK-1
WJI1-3.11K-1
WJI-1.1TK-2
WJ1-2.TTK-2
WJ1-3.TTK-2
WJI-1.TTK-5
WJ1-2.TIK-5
WJ1-3.11K-5

Paznen 4. KoncyabTanuu

4.1

Koucynberanus no aucuuniunae /KoHe/

34

VJI-1.11K-1
WJ1-2.TTK-1
WJI1-3.11K-1
WJI-1.1TK-2
WJ1-2.TTK-2
WJ1-3.TTK-2
WJI-1.TTK-5
WJ1-2.TIK-5
WJ1-3.11K-5

Pasneu 5. IIpomexxyTouHast aTTecTamust
(3auér)




5.1 IMonroroska k 3auéty /3auéTCO/ 3 8,85 | UO-1.ITK-1
Ua-2.11K-1
WJI-3.11K-1
na-1.11K-2
nJ-2.11K-2
na-3.11K-2
nJ-1.IIK-5
na-2.101K-5
nJ-3.11K-5

5.2 Konrakthas pabora /KCPATT/ 3 0,15 | UA-1.ITK-1
NA-2.11K-1
WJI-3.11K-1
na-1.11K-2
nJ-2.I1K-2
na-3.11K-2
nJ-1.IIK-5
na-2.101K-5
nJ-3.11K-5

5. ®OHJ OHEHOYHBLIX CPEJICTB

5.1. KoHTpOJ/IbHBIE BONIPOCHI U 3aJaHUSI

[Monstue «Oxpyxaromas cpena». [IpodieMbl 0XpaHbl OKPYKAIOIIEH CpPeIbl.
Kucibie goxmmu
I'eoxumuueckas kiaccupuKays JIEMEHTOB.

Murpanusi TSHKEIBIX METaILIOB.
PaccmoTtpeTs monsitiHe Hoocdepa, Ouochepa, armochepa. [IpaBuia «3KOJIOTHUECKOW MHUPAMUIBIY.
OcHOBHbIE (AKTOPBI KUCIOTHOCTH aTMOC(hepBhl.

DaKTOpbI aHTPOIIOTEHHOTO BIMSHUS Ha aTMOcdepy, ruapocdepy
OCHOBHbIE IPUHLUIIBI TOKCUKOJIOTHH.

q)aKTopI)I, ONpeACIIAINNC MEXaHU3M 06pa30BaHI/I$I cMmora.
HpO6JIeMI>I 3arpsA3HEHUSA IPUPOAHBIX 00BEKTOB TSKEIBIMH METaIJIAMHU.
DKOJOTHS NOA3CMHBIX BO. pH PCUHBIX U O3CPHBIX BOI.

SIBnenve aganTanuu. Bo3MoXHbBIE MEXaHU3MBI 3TOTO SBIICHUS.
qDaKTOpBI ONpeACIIAOIINC XKXECTKOCTh MPUPOAHBIX BOI.

VICTOYHMKY 3arpsA3HEHUS TSDKETBIMHA METaJUIAMH.

OCHOBHbBIE XUMHYECKHE 3JIEMEHTBI BXOJISIINE B COCTAB 3¢MHOI KOpbI. JIutochepa
Ponb aTMOC(hepHBIX 0CaZKOB B 3arpsi3HEHUU THAPOCHEPBI THKEITBIMU METaIIIAMU
BuoreHHbIe d51eMeHThI (MAKPOOHOT€HHBIE, MHUKPOOHOTEHHBIE).

Cymnocts Metoga XIIK, BITK. TTK

TexHOreHHbIe OMOXMMUYECKHIE aHOMAITHH.

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

Hawubounee pacnpocTpaHeHHbIC XUMIUYESCKUE 3arPSI3HUTEIH OKPYKAIOMEeH Cpebl.
AHTponorenHsle HaKTOpPHI, BIMAIOIINE HA €CTECTBCHHBIH KPYrOBOPOT a30Ta
[TonzemubIe BOABI

AHTponorenHsle HaKTOPbI, BIUAIOMINE Ha €CTECTBEHHBIH KPYTrOBOPOT yIriepoaa
BrusiHEE KUCITBIX JOXKICH Ha TEOXUMHUYECKYIO IMOJBHXHOCTh ATIOMHHUS B TIOYBaX.

EcrectBenHbIl KpyroBopotT ¢ocdopa.

BaxHeiinme TOKCHKAHTHI IPEICTABISIONINE HANOOIBIIYIO IKOJIOTHICCKYIO OMAaCHOCTh
AHTponOreHHbIe (PaKTOPBI, BIUSIONIME HA €CTECTBEHHBIH KPYTOBOPOT CEPBI.
Crenduyeckre 1 HecieUpHUECKHE TOKCUKAHTHI.

OCcOOCHHOCTH KPYyrOBOPOTa PTYTH.

JIBa anbTepHATUBHBIX MOIX0a K IPOOIEeMe KUCIBIX JOKACH.




JlaTh MOHSATHE MOHUTOPHHTA OKPYXAIOUIe cpelbl. TUIIBI MOHUTOPHHTA.

Cuneprusm u ceHcuOmnumzanus. B yem ux ortnnuue.

ITAK Bo3myxa, BOZbI, CTOYHBIX BOJI.

[TpuHimnbl 6€30TXOIHBIX TEXHOJIOTHH.

Bogpoponnast sHepreTrka. Heo6xoauMoe mpupoaHOE ChIPhE ISl CO3[aHuUs BOAOPOJAHON SHEPreTUKU. TPYAHOCTH €€ pa3BUTHSL.
OuucTKa MPUPOAHBIX BOA OT THKENBIX MeTAIIOB. CII0KHOCTE M IPOOIeMa OUUCTKY.

[TpobneMsl sIepHOTO TOPIOYEro B ATOMHOM YHEPreTHKE.

Knaccudvkanmg crouyneix gon. QCHORHEIE METONRI QUUCTKH. DaKTONKI. BOVAONINE HA OUOTOTHYSCKVIQ QUUCTKV.

5.2. TeMbl NHCbMEHHBIX padoT

[IpuMepHBIC TEMbI HAYYHBIX COOOIIEHUI

. LIuk7pI ra3000pa3HbIX BEIECTB.

. Kpyrosopor yrnepoxna B 6uocdepe.

. Kpyrosopor cepsl B Guocdepe.

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

. Kpyrosopot cBuHIa B 6uocdepe.

. Kpyrosopor 1nunka B 6uocdepe.

. Kpyrosopor pryru B 6uocdepe.

9. Xumudeckas 9KOJIOTHS U DHEPTeTHKA.

10. BoopoiHOE TOILIUBO.

11. Bo30OHOBIIsIeMbIE YSHEPTETHYECKHE PECYPCHI.

12. DHeprust NpUIMBOB U BOJIH.

13. DHeprus XU3HEAEeITENFHOCTH OPTaHU3MOB.

14. Kputepuu oLieHKH KayecTBa OKPYKAIOLIEeH Cpeibl.
15. Xumuueckasi nOTpeOHOCTh B KUCIIOPO/IE.

0NN L B~ W —

DoH/I OLICHOYHBIX CPEACTB

DopMUpYeETCS OTIAEIBHBIM TOKYMEHTOM B COOTBETCTBUU C [TonoxenreM o GpoHJe olleHOUHbIX cpencTB [AIY.

6. YHEBHO-METO/JMYECKOE U UTHO®OPMAIIMOHHOE OBECHHEYEHHME JTUCHUIIJIMHBI (MOAY JIS)

6.1. PexoMeHayemasi JiuTepaTypa

6.1.1. OcHoBHasi TuTepaTypa

ABTODBI, COCTABUTEIH 3arnaBue W3natenscTBo, TOJ Om. axpec
JI1.1 |ITanos B.II., TeopeTnueckne OCHOBBI 3aLTUTHI MockBa: AkageMusi,
Hudontos F0.A., OKpy>Karoleil cpenpl: yueoHoe nmocobue s (2008
[Tanun A.B., [Tanos BY30B
B.IL
JI1.2 |Anekceenko B. A., MerTasibl B OKpYXKarIIEH cpezie: OlleHKa Mockaa: Jloroc, 2012 |http://www.iprbookshop.ru
CyBopuHoB A.B., 3KOJIOr0-T€0XUMUYECKHX U3MEPEHUMN: /9054 .html
Bnacosa E.B. COOpHUK 3a/1a4
6.1.2. JlonosiHuTeIbHAS JUTEpPaTypa
ABTODBI, COCTaBUTENU 3arnaBue W3narenscTBO, TOX Dn. ampec
JI2.1 |HaBsigos FO.IT., ®DopMBI HAXOKACHUSI METAII-HOHOB Munck: benopycckas |http://www.iprbookshop.ru
Jasbinos J1.1O. (panuoHyKJIUIOB) B pacTBOpe: MoHOrpadus  |Hayka, 2011 /10085.html

6.3.1 IlepevyeHs NpPOrpaMMHOro odecnedeHust

63.1.1]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 IlepeuyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM




6.3.2.1|ba3a nannbIx «nekTpoHHas 6ubnmoreka ['OpHO-ANTAalCKOrO TOCYAaPCTBEHHOTO YHHBEPCUTETA

6.3.2.2|MexBy30BCKasl 3]IEKTpOHHAs OUOIMOTEKA

6.3.2.3|Onexrponno-6ubnunoreynas cucrema [IPRbooks

7. OBPA3OBATEJIBHBIE TEXHOJIOI'NU

JIUCKYCCHS

8. MATEPUAJIbHO-TEXHUYECKOE OGECIHIEYEHHME JJMCIIMITJIMHBI (MOAY JIS)

Homep aynutopnn (Ha3snavenue OcHOBHOe OCHAILlCHHE

422 Al JlabopaTopusi HEOPraHU4ECKOW XUMHHU. Pabouee mecto npenonaBaress. [Tocagounsie mecra st
Y4eOHast aymuTOpHs I IPOBEIECHUS 00yJaroImuxcs (Mo KOJIUIECTBY 00yJaIOIIUXCs).
3aHATHH JICKIIMOHHOTO THUIIA, 3aHATHI Yuennueckas nocka, anmapar Kunna, xumuieckue
CEMHHAPCKOTO THIIA, KyPCOBOTO PEaKTHUBBI, XUMUYECKasi IOCY/1a, BEITSDKHBIE CHCTEMEI,
MIPOEKTUPOBAHUS (BBIIOIHEHHS KYPCOBBIX  |BECHI, HHBEHTAph I 00CITy)KMBaHUS Y1eOHOTO
paboT), TPYNIOBEIX U WHAWBUIYIBHBIX 000pyI0BaHHS, TIOJIKH JUISI XpaHEHUS yIeOHOTO
KOHCYJIbTAIIHi, TEKYIIEr0 KOHTPOJIS U o0opymoBaHUs
MPOMEKYTOYHOU aTTECTALUU

215 Al KommbrotepHsrii kiacc. YueOHast Pabouee mecTo nmpenogasarens. [locagounblie MecTa JIst
ayIATOPUS TS IPOBEICHUS 3aHATHI 00yJaroImuxcs (Mo KOJIWIECTBY 00yJaIOIIUXCS).
JIEKIIMOHHOTO THIIA, 3aHATUN ceMuHapckoro |[Kommbrorepsl ¢ noctynom B MHTEpHET
THIA, KYPCOBOTO MPOSKTHPOBAHIS
(BBIMIOJTHEHUS KYPCOBBIX pabOT), TPYIIOBBIX
Y MHIVBUyaJbHBIX KOHCYIbTAIIHH,
TEKYIIEr0 KOHTPOJIS ¥ MPOMEKYTOUHOM
arrectanmu. [TomMeneHue s

9. METOAUYECKHUE YKA3ZAHUSA JJIAA OBYYAIOIIIUXCA IO OCBOEHHUIO JTUCHUILIIUHBI (MOY JIS)

MCTOZ[I/I‘{CCKI/Ie YKa3aHus 10 OCBOCHUIO JUCHUILIIINH (MO)IyJIeﬁ)

Jlekimu, ¢ OAHOM CTOPOHBI — 3TO OJHA U3 OCHOBHBIX ()OPM y4EOHBIX 3aHSITHI B BBICUIMX Y4COHBIX 3aBEICHHSX, PEICTABIISIOIIAS
c000ii crucTeMaTHYeCcKOe, MOCIeIOBATEIbHOE YCTHOE U3JI0KEHUE MPEOIaBaTeNIeM OMIPEACICHHOTO pas/ieia KOHKPETHON HAyKU HIIH
y4eOHOH JUCHUILTUHBL, C IPYroil — 3To ocobast popMa caMOCTOATENLHON paboThI ¢ y4eOHBIM MaTepualioM. JIeKIHs He 3aMeHsIeT
c000i KHUTY, OHa TOJILKO IMONTAJIKHBAET K HEH, pacKpbIBasi TeMy, IPOOIEMY, BBIIEISS [NIABHOE, CYLIECTBEHHOE, Ha UTO CICIYeT
00paTUTh BHUMAHHE, YKA3bIBACT IIYTH, KOTOPBIM HYXKHO CJICIOBATH, JOOUBAsCH TITyOOKOTr0 MOHUMAHMS [IOCTABICHHOW IPOOIIeMBI, a
He o011ei KapTHUHBI.

PaboTa Ha JEKIMH — 3TO CJIOKHBIN MPOLECC, KOTOPHIHA BKIFOYACT B Ce0sI TAKME 3JIEMEHTHI KaK CIIYIIAHHE, OCMBICICHHE U COOCTBEHHO
KOHCIEKTUpOBaHKe. J{J1sl TOro, 4TOOBI JISKIKsI BBIMOIHUIIA CBOS HA3HAYCHHUE, BAXKHO MOATOTOBUTHCS K HEW U €€ 3alHCH eIle JI0
NPHUXO0/Ia IPEIoAaBaTelsi B ayAUTOpHi0. be3 aToro manpHeiee BOCIPHATHE JICKIMU CTAHOBUTCS CIIOKHBIM. JICKIHS B yHHBEPCHTETE
paccuuTaHa Ha OATOTOBICHHYIO ayIUTOpHIO. [IpernoaBaTesp u3araet Jiro0ol BONPOC, OPUEHTUPYSCH Ha T€ 3HAHHUS, KOTOPBIS
JIOJDKHBI OBITh y CTYACHTOB, YCBOMBILINX MaTEPHal BCEX MPEABLAYIINX JCKIHHA. BaKHO HAyIHUTHCS CITyIIATh MPEOJaBaTelisi BO BpeMs
JICKLIUH, TIOACPKUBATH HEMTPEPHIBHOE BHUMAHHE K BBICTYMAIOLIEMY.

OnHako, OJHOTO CiyIIaHus Heaoctaro4Ho. Heo6xoanmo (hHKCHPOBATH, 3aMIMCHIBATH TOT IIOTOK HH(POPMALMH, KOTOPBIi cooOIaeTcs
BO BpeMsl JICKLIMH — HAYIUThCS BECTH KOHCIEKT JICKIIMH, T (OPMYIUPOBAIHCH Ob HANOOJIeE BaXKHbIC MOMEHTBI, OCHOBHBIC
MIOJIOXKEHMS, H3JIaraeMble JIEKTOPOM. J{1ist BeleHusI KOHCIICKTA JIEKIIUH CIIeAyeT HCIOIb30BaTh TeTPaab. BeneHe KOHCIeKTa Ha
JIUCTOYKAX HE PEKOMEHYEeTCsl, OCKOIbKY OHU He TaK YIOOHBI B HCIIONB30BAHUH M 9acTO TepstoTcs. [Ipu opopMileHHU KOHCIIEKTa
JICKLMH HEOOXOANMO OCTABILITH II0JISL, TIE CTYJCHT MOJKET 3alHCaTh CBOM COOCTBCHHBIC MBICIIH, BO3HUKAIOIIIE MAPAIUICIBHO C
MBICIISIMH, BEICKa3aHHBIMH JIEKTOPOM, @ TAK)KE BOMIPOCHI, KOTOPbIE MOTYT BO3HUKHYTH B MPOLIECCE CITYNIAHMS, YTOOBI OTYYHTh HA
HHX OTBETHI IPH CAMOCTOSITEIBHOM IPOPabOTKe MaTepyana JEKIUH, IPU U3yICHUH PEKOMEHIOBAHHOM JINTEPaTy bl HIIH
HEMOCPEICTBEHHO Y MPEenoaBaTess B KOHIE JeKuuu. COCTaBIssi KOHCTIEKT JIEKIHH, CISAYET OCTABISATh 3HAUYUTEINbHBI HHTEPBAI
MEXIY CTPOYKAMHU. DTO CBSI3aHO C TEM, YTO MHOIIa BO3HUKACT HEOOXOAMMOCTD BIIUCATH B IICPBOHAYAIBHBIN TEKCT JICKIHU OTHY HIIH
HECKOJIbKO CTPOYCK, UMEIOIINX MPHHIMITHATBHOE 3HAYCHHE U TIOYEPITHYTHIX U3 IPYTUX HCTOYHHKOB. PaccTosHUE MEXAY CTPOKaMH
HEOOXOANMO TAKKE ISl IOAYEPKUBAHHMS CIIOB HJIM LIEJIBIX TPYIII CJIOB (TaKOE MIOJYEPKUBAHUE BBI3BIBACTCS] HEOOXOANMOCTBIO
MPUBJICYs BHUMaHKUE K TAHHOMY MECTY B TEKCTE IIPH MOBTOPHOM uTeHUH). OOBIYHO TOAYSPKUBAIOT OMPEICICHHS, BEIBO/IBL.

Takke BaKHO MOJHOCTBIO 0€3 BCAKMX M3MEHEHHH BHOCUTD B TETPab CXEMBbI, TAOIHIIBI, YSPTEKHU U T.II., €CIIM OHH HPEIIIONIATAIOTCS B
nekuu. J{ist Toro, 4T00BI COBMECTUTH MEXaHHYECKYFO 3aIIUCh C MOYTH JOCIOBHBIM (DHKCHPOBAHHEM Han0osIee BAYKHBIX MOJI0KCHHIA,
MOYKHO HCIIOJIb30BAaTh CUCTEMBI YCIOBHBIX COKpALICHUI. B mepByIo ouepeab COKPAIAIOTCs JUTHHHBIE CIIOBA U T€, YTO MOBTOPSIFOTCS B
pedn JeKkTopa vaiie Beero. I1pu 3ToM caMo COKpAIeHHE JODKHO OBITH 110 BO3MOKHOCTH KPATKHM.

Cemunapckue (npaktudeckue) 3aHatus CamocTosTenbHas paboTa CTYAEHTOB 110 ITOATOTOBKE K CEMHHAPCKOMY (IIPAKTHYECKOMY)
3aHATHUIO JOJDKHA HAUMHATHCS C 03HAKOMIICHHS C IUITAHOM CEMHHAPCKOTO (IPaKTUYECKOT0) 3aHATHS, KOTOPBIH BKIIIOYAET B ceOs
BOIIPOCHI, BBIHOCUMBIE Ha 00CYXJIeHNE, PEKOMEH Il 110 TIOATOTOBKE K CEMHUHApY (IPaKTHYECKOMY 3aHSTHIO), PEKOMEHYEMYIO
IuTeparypy k TeMme. M3ydyenue MaTepuana cieyeT HauaTh ¢ IPOCMOTpa KOHCIIEKTOB JIeKuui. BoccTaHOBUB B mamMsATH MaTepHal,




CTYZEHT IPUBOJUT B CUCTEMY OCHOBHBIE MIOJIO’KEHHUS TEMbI, BOIPOCH TEMBI, BBIIEIASA B HEH ITIaBHOE M HOBOE, Ha UTO 00pamaioch
BHMMAHHE B JICKIIUH. 3aTeM ClieyeT BHUMATEJILHO IIPOYUTATh COOTBETCTBYIONIYIO IaBy yaeOHHKA.

Jnst Gonee yriryOJI€eHHOTO U3YYSHHUS BOIIPOCOB PEKOMEHAYETCSI KOHCIIEKTHPOBAaHUE OCHOBHOH M IOTIOJHUTENBHON JIUTEPATypPHI.
Yurast peKOMEHI0BaHHYIO JINTEPATypy, HE CTOUT MACCHBHO MPHHIMATh K CBEICHUIO BCEe HAIIMCAHHOE, CIIEYeT aHAIN3UPOBATh TEKCT,
JyMaTh HaJl HUM, 9TOMY CIIOCOOCTBYIOT 3allMCH TI0 XOAY YTEHHsI, KOTOPBIE IPEBPAINAIOT YTCHNE B MPOLecC. 3alMCH MOTYT BECTHUCH B
pa3INYHOM (popMe: pa3BEepHYTHIX H IPOCTHIX IUIAHOB, BHIMICOK (TE3UCOB), aHHOTAIMIT X KOHCIICKTOB.

ITono6pas, oTpaboTaB MaTeprai U yCBOUB €r0, CTYACHT JA0JDKEH Ha4aTh HETIOCPEICTBEHHYIO IIOATOTOBKY CBOETO BEICTYIUICHHUS HA
CEMHHAPCKOM (IIPaKTHYECKOM) 3aHATHH JUIS 9ero CIeIyeT MPOIyMaTh, KaKk OTBETUTh Ha KAkl BOIPOC TEMBIL.

[To kaxoMy BOIpoOCy IJIaHA 3aHATHI HEOOXOAUMO TOATOTOBUTHCS K YCTHOMY co0o0mieHH0 (5-10 MUH.), OBITh TOTOBBIM MPUHSTH
y4acTue B 00CYXKJIEHUU U JONOJIHEHUH JOKIAN0B U cOOOIEHUH (10 5 MUH.).

BricTynnenne Ha CEeMUHAPCKOM (IIPAaKTHIECKOM) 3aHSITHH JOJDKHO YIOBJICTBOPSATH CIEIYIOIIUM TPEOOBAHMAM: B HEM H3JIararoTcst
TEOPeTUYECKHE ITOJXO/BI K PACCMATPUBAEMOMY BOIIPOCY, JACTCs aHAIN3 HPUHIIUIOB, 3aKOHOB, TOHATHH M KaTETOPHH;
TEOPETHUYECKUE MOIOKEHNUS MOAKPEIUIAIOTCS (haKTaMH, IPIMEPaMH, BRICTYIIICHUE JOJDKHO OBITh apryMEHTHPOBAHHBIM.

CamocrosiTenbHas paboTa 00y4aroUMXCcsi — 3TO IUIAaHUpYyeMast yueOHasi, yueOHO-HCCIIeI0BaTENbCKas, HAyYHO-HCCIIEJ0BATEIbCKAs
paboTa, BBITIONTHsIEMast BO BHEAYIUTOPHOE BpeMs 110 33JJaHHIO U IIPU METOANYECKOM PYKOBOJICTBE MPEIOAaBaTelis, HO 0e3 ero
HEIOCPEICTBEHHOTO YIaCTHSI.

O0BEM CaMOCTOSITEIIBHOM PaOOTHI OMPEAENASTCS YUeOHBIM TUIAHOM OCHOBHO# mpodeccnoHaIbHON 00pa30BaTeNIbHOM MPOrpaMMbl
(OIIOII), paboueit mporpamMMoit JUCIUILTHHBI (MOIYJIS).

CamocrosiTenpHast paboTa OpraHu3yeTcs U IPOBOIUTCS € LENbI0 (OPMUPOBAHUS KOMIIETEHIINH, TOHUMAEMBIX KaK CIOCOOHOCTh
NPUMEHST 3HAHUS, YMEHHS M IMYHOCTHBIC KAYeCTBA ISl YCICIIHOM MIPAKTHIECKOM eI TEIBHOCTH, B TOM YHCIIE:

- (hopMHUpPOBaHMS YMEHUI IO MIOMCKY ¥ UCTIOIb30BAHUIO HOPMATHBHOM, IPABOBOM, CIIPABOYHOI U CIICHUATILHOM JINTEPATYPBI, & TAKKE
JIPYTUX UCTOYHUKOB HH(OPMALIUH;

- KAYECTBEHHOTO OCBOCHUS U CHCTEMATU3AINH MOTYYSHHBIX TEOPETUICCKHUX 3HAHUH, UX YIITyOJICHHS U PACIIHPEHUS [0
NPUMECHCHHUIO Ha YPOBHE MEXIPEIMETHBIX CBSI3CH;

- (hopMHUPOBAHUS YMEHUSI IPUMEHSITH IOJyYSHHbIC 3HAHUS HAa MPAKTHKE (B MPOPECCHOHATBHOMN ESITEILHOCTH) M 3aKPEILICHUS
NPAKTHYECKUX YMCHHH 00yJaromuxcs;

- Pa3BUTHS MMO3HABATENBHBIX CIIOCOOHOCTEH, POPMHUPOBAHUS CAMOCTOSATEIBHOCTH MBIIUICHUS 00yJaI0INXCS;

- COBEpILICHCTBOBAHMUS PEUEBBIX CIIOCOOHOCTEH 00yJaroIuXxcs;

- (hopMupOBaHUs HEOOXOJUMOTO YPOBHSI MOTUBALIUH O0YYAIOIIUXCS K CHCTEMATHIECKOI paboTe AJIs MOTyYSHUsI 3HAHUH, yMEHUH U
BIIQJICHUI B [IEPHOJ] yIeOHOTrO CEMECTpa, aKTUBHOCTH O0YYAaIOIIHXCsl, TBOPUSCKON HHUIIMATUBEI, CAMOCTOSTEIIBHOCTH,
OTBETCTBEHHOCTH M OPTaHU30BAaHHOCTH;

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

- Pa3BHUTHS HAYYHO-UCCIICIOBATEILCKUX HABBIKOB;

- Pa3BUTHs HABBIKOB MEXIJIMYHOCTHBIX OTHOILCHHUI.

K camocTrosTenbHOl paboTe 1o TucuuIuIMHe (MOJIYIII0) OTHOCSATCS: MPOpadoOTKa TEOPETUIECKOTO MaTepHraia JUCUHUILTHHBI (MOIYIs);
MOJrOTOBKA K CEMUHAPCKUM U MPAKTUYECKUM 3aHATHSAM, B T.4. MOJrOTOBKA K TEKYIIEMY KOHTPOJIIO YCTIEBAEMOCTH O0YYarOIIHXCS
(TexyIas aTTecTals); MoJAroTOBKa K Ja00paTOPHBIM paboTaM; MOJr0TOBKA K MPOMEKYTOYHOM aTTecTanny (3a4étam, IK3aMeHaMm).
Bunpl, popMbl U 00bEMBI CaMOCTOATENILHON pa0OThI 00YUAIOIINXCS TIPU U3YUYCHUH JUCLIUTUIUHBI (MOJTYJIsI) ONIPEACIISIOTCS:

- COZIepIKAHUEM KOMITETSHIHH, HOPMUPYEMBIX TUCHUILTHHON (MOIYIIeM);

- cnen ()UKo AUCIUILTHHBI (MOIYJIs), TPUMEHSIEMBIMH 00pa30BaTEIbHBIMU TEXHOJIOTHSIMH;

- TpyaoeMkocThio CP, mpeaycMOTpeHHO# y4eOHBIM MIaHOM;

- YPOBHEM BbICIIETO 00pa3oBaHus (OakanaBpHar, ClielHaIUTET, MAaTUCTPaTypa, aClUpaHTypa), Ha kotopom peanuszyercs OTTOIT;

- CTETICHBIO MOJrOTOBICHHOCTH 00YJaIOIIUXCSl.

PexomeHaanum 1o moaroToBKe K 9K3aMeHy (3aueTy)

DopMBI KOHTPOJIS 3HAHHUH 10 OKOHYAHUH Kypca — 9K3aMEH (3a4eT), 0 OKOHYAHUH TOTO WIIM WHOTO pa3jiesia AUCUUILTIHBI HITH B
COOTBETCTBHUH C paboueii MporpaMMoii — ayJUTOpHasi KOHTPOJIbHAsL paboTa (TECTHPOBAHUE).

JInist yenenHoi ciauu SK3aMeHa (3a4eta) peKOMEHIyeTcs: COOI0AaTh HECKOIBKO MPABHIL.

1. TloaroToBKa K 3k3aMeHy (3a4eTy) ODKHA MPOBOAUTHCS CHCTEMATHUECKHU, B TEYCHHE BCETO CEMECTpa.

2. VlHTeHCHBHAs MOATOTOBKA JOJDKHA HAYATHCS HE TIO3HEE, YeM 33 MECSI-[I0JITOpa 10 IK3aMeHa (3a4eTa): pacupeaeInTe BOIPOCH
TakuM 00pa3oM, 4TOOBI YCIETh BBIYYUTh WITH MOBTOPUTH UX MOJHOCTBIO IO HAaYala CECCUHU.

3. Maunubie 3-4 qHs nepe]] 9K3aMCHOM PEKOMEH/IYEeTCs HCIIOIB30BaTh ISl IOBTOPCHHS CICAYIOIINM 00pa3oM: PaclpeieIuTh BOPOCH
Ha nepBble 2-3 AHS, OCTABUB MOCICAHUH AeHb CBOOOAHBIM. MICIOIBp30BaTh €r0 Ul OBTOPEHHS Kypca B L[ETIOM, YTOOBI
CHCTEMaTH3UPOBATh MATEPHAI, & TAKXKE JOYIUTh HEKOTOPBIC BOMPOCHI (KaK MOKA3bIBACT OIBIT, HIMEHHO 3TOrO AHS OOBIYHO HE
XBAaTaeT [UIsl MOJHOTO MOBTOPEHUSI Kypca).

OpnHO¥ U3 TIIABHBIX 32184 B OPraHU3alUK Y4eOHOTO mpoLuecca SBISIETCS Pa3BUTHE HHULIHATHBBI, TBOPYECTBA H CAMOCTOSTEIBHOCTH Y
cTyzneHToB. OCHOBOH B 3TOM paboTe SBJISCTCS BBHIMOIHEHUE 3aIaHHI [0 CAMOCTOSTENBbHOM padoTe. D10 hopma yueOHbIX 3aHATHI
crnoco6cTByeT (HOPMHUPOBAHHIO Y CTYACHTOB TEOPETHIECKOTO MBIIUICHHUS, YMEHHUS aHATU3HPOBATh U IOHUMATh COJICPIKAHHE U
CYIIHOCTh U3y4aeMOro MpeaMera.

PenieHre 3THX 33129 HEBO3MOXKHO 0€3 MTOBBIIICHHUSI POJIM CAMOCTOSTEIIBHON PabOThI CTY/ICHTOB HaJl y4COHBIM MAaTCPHUATIOM,
YCHJICHHSI OTBETCTBEHHOCTH MPEIOIABATENS 32 PA3BUTHE HABBIKOB CAMOCTOSITEIILHOM PaboThl, 32 CTUMYJIUPOBAHKE
npo(heCcCHOHATIBEHOTO POCTa CTYACHTOB, BOCIIUTA-HUE UX TBOPYECKOH aKTHBHOCTH M HHUIIMATHBEL. BHEAPEHHE B IPAKTHKY y4EOHBIX
MPOrpaMM C MOBBIIICHHON JT0JIel cCaMOCTOSITEILHOM PaOOThI aKTUBHO CIIOCOOCTBYET MOJICPHHU3ALMH y4eOHOTO mporiecca. st 3Toro
Ha kadenpe pa3paboTaHa CHCTEMa Pa3IMYHBIX JUAAKTHICCKAX CPEACTB aKTUBU3ALNH U YIIPABJICHUS 03HABATEIBHON
JIeSTEIbHOCTBIO CTYACHTOB.




JlaGopaTopHbie paboTHI SABISIOTCS OCHOBHBIMU BU/IaMH YUEOHBIX 3aHSTHH, HAPABJICHHBIMH HA 3KCIIEPUMEHTAILHOE (IPAKTUYECKOE)
MOATBEPKICHUE TCOPETUIECKHX MOJ0KEHU U popMupoBaHue 00IIENPOPECCHOHANTBHBIX H TPO()ECCHOHATBHBIX KoMIeTeHIUi. OHI
COCTABJISIIOT BAKHYIO YaCTh TEOPETUYECKON U MPO(HECCHOHATBHOM MPAKTUYECKOM MOATOTOBKH.

B nporecce 1abopaTopHOil pabOThI KaK BHIA yIeOHOTO 3aHSATHS CTYICHTHI BBIMOIHSIIOT OJHO WM HECKOJBKO 3aJaHUi MO
PYKOBOJICTBOM IPETIOIaBaTeNsl B COOTBETCTBHH € M3Y4aeMbIM COJEp)KaHHEM y4eOHOro MaTepuaa.

Ipu BBIMOJTHEHHU 00YYAOUIMMUCS TA0OPATOPHBIX PA0OT 3HAYMMBIM KOMIIOHEHTOM CTAHOBSITCS IPAKTHYSCKUE 3a/IaHHS C
HCTIONb30BAaHNEM KOMIBIOTEPHOM TEXHHKH, 1a00paTOpHO - MPHOOPHOTr0o 000pyRoBaHuA U Ap. BrmonHeHne cTyaeHTaMu
J1ab0paTOPHBIX PAOOT MPOBOJUTCS C LENbIO: GOPMHUPOBAHUS YMEHHUH, TPAKTUIECKOTO OMBITa (B COOTBETCTBUH C TPEOOBAHHUSIMH K
pe3ynbTaTaM OCBOCHHUS TUCLUIIMHBI, U HA OCHOBaHHU MepedHs GOPMHUPYEMBIX KOMIECTEHIIU, YCTAHOBICHHBIMH paboueii
IIPOrpaMMO TUCLUITIMHBI), 0000IIeHN s, CHCTEMaTH3aIMH, YTITyOJIeHNS, 3aKPEIUICHUS TOTYIEHHBIX TEOPETHIECKUX 3HAHUH,
COBEPIICHCTBOBAHMUSI YMEHHI IPHUMEHSATH MOJIYYCHHBIC 3HAHHS Ha MPAKTHKE.

CocTaB 3a7aHuii 11 1a00paTOpHOt pabOoThI JOKEH OBITh CINIAHMPOBAH C PACYETOM, YTOOBI 32 OTBEICHHOE BPEMsI OHU MOTJIH ObITh
BBITIOJIHEHBI KAY€CTBEHHO OOJIBIIMHCTBOM CTYACHTOB.

[Tpu nnanupoBaHuy 1abOPATOPHBIX PadOT CIEAYET YUUTHIBATh, UTO B XOZE BBHIOJHEHHS 3aJaHUH Y CTYACHTOB (HOPMUPYIOTCS
YMEHHUS ¥ MPAKTHIESCKUHA OMBIT Pa0OTHI C Pa3IMYHBIMU PUOOPAMHU, YCTAHOBKAMHU, JJAOOPATOPHBIM 000pYIOBAHUEM, ANIAPATYPOl,
IIpOrpaMMaMH | Ap., KOTOPbIE MOTYT COCTABIIATh YacTh IPodeccnoHanbHOM MPAaKTUIECKOH MOATOTOBKH, a TAKKe
WCCIe0BaTeNIbCKHE YMEHUs (Ha0MI01aTh, CPAaBHUBATh, AHATM3UPOBATh, YCTAHABIUBATH 3aBUCHMOCTH, JIENIaTh BHIBOJIBI U 0000IICHUS,
CaMOCTOSITETIEHO BECTH UCCIEAOBaHUE, ODOPMIIAT PE3YIbTATHI).

BBIMoIHEHHIO Ta00PaTOPHBIX PabOT MPEIIIECTBYET MPOBEPKA 3HAHHUI CTYJCHTOB - HX TEOPETHYSCKONH TOTOBHOCTHU K BBIIOJHEHHIO
3a1aHMs.

DopMBI OpPraHU3alHK CTYCHTOB MPH MPOBEICHUH JTa00PaTOPHBIX paboT: GppoHTAaNbHAS, TPYNIIOBas U HHAUBHAYyaTbHas. [Ipu
¢bpoHTanEHON QopMe OpraHn3anyy 3aHATHH BCE CTYACHTHI BHIIOJIHIIOT OAHOBPEMEHHO OJHY U TY ke paboty. [Ipu rpynmnosoit
(bopMe opraHu3alMy 3aHATHI OJIHA U Ta e PaboTa BBIMOIHICTCS TPYIIIaMy 110 2 - 5 yenoBek. [Ipu UHAUBUAYaTIbHON popme
OpTaHM3AIMY 3aHATHH KaXIBII CTYACHT BBIIOJIHIET HHANBHAYAIBHOE 3a1aHHE.

Tekyluid KOHTPOJIb YYSOHBIX JOCTHXKEHHUH MO pe3ysIbTaTaM BBIOJIHEHHS T1a00PaTOPHBIX PaboT IPOBOIUTCS B COOTBETCTBUH C
CHCTEMOM OLICHUBaHUSI (PEHTHHIOBOM, HAKOUTEIBHOH! U JIp.), a Taroke GopMaMu U MeToaMH (KaK TPaJULIHOHHBIMH, TaK U
WHHOBAI[MOHHBIMHU, BKITIOYasi KOMITBIOTEPHBIC TEXHOJIOTHH), YKa3aHHBIMH B pabodeil mporpaMme AUCHUILTHHBL (MOAyIist). Texymmit
KOHTPOJIb IPOBOAUTCS B Ipesiesiax yueOHOro BpeMEeHH, OTBEACHHOT0 paboynM yueOHBIM [UIAHOM Ha OCBOEHHE TUCLUIIIMHBI,
PE3YNBTATHI 3aHOCATCS B KYypHAT YUeOHBIX 3aHATHH.

O0beM BpeMEHH, OTBOAMMBIN Ha BHIMOJIHEHUE JIJAOOPATOPHBIX paboT, INIAHUPYETCS B COOTBETCTBUU ¢ yueOHbIM TtaHom OITOIT.
[Mepeuens nabopatopHsix padot B PI1/I, a Takike KOIMIESCTBO YaCOB HA MX MPOBEICHUE AOJDKHBI 00CCIICUNBATH PEaTH3aIHIO
TpeOOBaHUIT K 3HAHUSIM, YMEHHUSM M MTPAKTUYECKOMY OMBITY CTY/ICHTA MO AUCUUILTHHE (MOyI0) cooTBeTcTBYyromiei OITOIT.




