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PaccmoTpeHo 1 peKkoMeHI0BaHO K MCIIOIB30BaHUIO B yueOHOM mporiecce Ha 2022/2023 yueOHbIi
roxa 6e3 u3sMeHeHun *

[Tporokon 3acenanus kadeapsl TPUKIATHOW U cucTeMHOM dKojoruu ot 04.07.2022 NelO

*3aronHsaeTcs npu CXKCErogHoMm IMepeCMOTpC IMpOrpaMmhbl, €CINU B He€ HE BHECEHBI
HU3MCHCHUA
**3amoaHsaeTcs pu C)KECroJHOM EPECMOTPE NPOrpaMMEbl, €CJIIN B He€ BHECEHBI U3MEHEHU

1. Ilesim ocBOEHMSI AN CIUTIJIMHBI

Ilenb 0cBOEHMS AMCLUIUIMHBI «3KOJIOTMYECKOE COCTOSHUE BOJ CYLIM)» SIBIISIETCS MOATOTOBKA
CHEMAJINCTOB 10 HampaieHuo noArotoBku 05.03.06 Oxkonorus M NpUPOAOIOJIB30BAHUE,



BJIAJICIOIIMX KOMIUIEKCOM HAy4YHBIX 3HAHWW M TMPEACTABICHUHM O KOHUEMLIUAX, NPHUHIUIIAX
OpraHu3anuy U QYHKIMOHUPOBAHUS COBPEMEHHBIX CHCTEM YKOJIOTMYECKOTO MOHUTOPHHTA.
OCHOBHBIE 3aJa4uun JAUCHUIINIMHBI  «QKOJIOTHYCCKOC COCTOSAHUC BOJA CyHIn» CBA3aHbBI C

OCBOEHHEM CTYJICHTAMH:

— OCBOEHHME COBPEMEHHBIX METO/I0B U IPOTrpamMM HAOIIOACHUMH,

— YMETb BBINOJHATH OLEHKY M IPOTHO3 YPOBHS 3arpsI3HEHUS BOAHOM CPEJIbl,

— aHaJIM3 MOCTEeICTBUI aHTPOIIOI€HHOTO BO3ACUCTBHS Ha TUapochepy.

JluciunianHa W3y4aeTcsi BCEMH CTYACHTaMM, OOYYaroIMMHUCS IO IPOrpaMMe IOATOTOBKU
OakanaBpa Ha SKOJIOTUYECKOM (aKyJbTETe.

2. MecTO TUCHHUILIMHBI B CTPYKTYPe OCHOBHOI1 NpodeccHOHATBHOH 00pa30BaTeIbHOM
MPOrpamMmbl

JlucuumiamHa «3KOJIOTMUYECKOE COCTOSIHUE BOJ| CYIIW» JUIsl HalpaBJICHUS MOATOTOBKHU
05.03.06 “Okonorus W TPUPOIOTOIL30BAHME» OTHOCHTBHCS K TUCIUILIMHAM 0a30BOM YacTH
o01enpogeCcCuOHAIBHOTO 1UKJIA.

Jlis ocBOeHUs NaHHOW AMCUMIUIUHBL, OOyd4aromuecss IOJDKHBI BIAACTh 3HAHUSAMU TI0
NPEAECTBYIOIMIMM  JUCHUIUIMHAM:  «Xumus», «Pusuka», «Maremarukay, «Pusukay,
«IlouBoBemeHHEY.

JlucuumiamHa «IKOJIOTHYECKOE COCTOSIHHUE BOJI CYIIM» SIBJISIETCS 0a30BOM I OCBOCHUS
JHUCIUTLINH: «OCHOBBI THAPOXHUMHN»,«O01mass 3koyorus», «l'eodkonorus», «Y4eHHE O
ruapocdepe», «Okoyorus denoBekay, «OxpaHa OKpyxkaroumie cpenbl, «IKOJIOTMYECKHM
MOHUTOPUHI», «ECTECTBEHHAs U aHTPOIOTEHHASI XUMUST aTMOCHEPHI».

3. IlepevyeHb NIIAHMPYEMBIX Pe3yJIbTATOB 00y4eHUs
[Iporiecc m3yueHus] TUCIMILIMHBI HarpaBiieH Ha (opmupoBanue kommereHnwid: [1K-16 u
I1K-18

Taomuua 1.
YHuBepcaabHble KOMIETEHIINN
Kox wum HaumMeHOBaHHe Kon )/ | Pe3yabTaThl 00yueHus
yHI/IBepcaﬂbHOﬁ HAaUMCHOBAaHHE
KOMIIETEeHIUU HHANKATOPA
JOCTHKEHUS
YHHBeEpPCaJbHOH
KOMIIETEHIIU M
[IK-1.4 3HaTh:
BJIaJCHUEM 3HAHUSIMU B
- OCHOBHBIC TIOHSTHS M 3aKOHBI
obnactu o01ero
XUMUH, 3aKOHOMEPHOCTH
pecypcoBeICHUA,
MPOTEKAHUSA XHUMHYECCKHUX
pPETHOHATBHOTO .
IPOLIECCOB;
MNPHUPOJIONIOIIB30BAHUS,
Kap’[orpaq)p[p[ - OCHOBHBIC IMOHATHA W TCPMHUHBI B
obactu HU3YYEHUSA KayecTBa
[IK-2.1 TMTOBEPXHOCTHBIX BO/I,

BJIAICHUEM 3HAHUSIMU B
00J1aCTH TEOPETUUECKHX OCHOB
TEOXUMUU U TE€O(U3HKH

- MCTOAbI OLICHKH U KJIaCCI/I(I)I/IKaLII/II/I
COCTOsIHHMS BOIHBIX 00BEKTOB 10

OKPYXAIOLIeH Cpebl, OCHOB usnueckum, XMMHYECKHM,
MPUPOIONOIB30BaAHMS, OakTepHaIbHBIM 5
YKOHOMUKH THJIPOOHOJIOTUICCKUM
IPHUPOJIOII0JIB30BaAHNS, IIOKAa3aTECJIsIM.
YCTOMYMBOIO Pa3sBUTHSA Ymern:
- TPOUW3BOIMTH orepaTHBHBIC
DKOJIOTUYCCKUE HAOII0ICHUS,




OCYIIECTBIISATh coop
9KOJIOTUYECKON HH(pOpMAMKU 1O
IIUPOKOMY KPYTY MOKa3aTelnei;

o0OpabaTsIBaTh u
MHTEPIPETHPOBATh  MOIYYaEMYIO
nH(pOpMaIHIO, 000CHOBaHO

OLIEHUBATh COCTOSHUE BOIHBIX
00BEKTOB.

KCII0Ib30BaTh HEO0OXO0TUMBIC
IPUOOPHI u nabopaTopHOE
00OpyJIOBaHUE TPH TPOBEICHUU
HCCJICTOBAHUM;

WCIIOJIb30BATh 3HAHUS u
MPAKTHYECKHE HaBBIKU TUIS
WHTEPIIPETAIAN pe3yIbTaToB
UCCJICJIOBaHUM u pelieHus

npo(ecCHOHANBHBIX  33Jad B
00J1aCTH 3KOJIOTHH.

Baaners:

COBPEMEHHBIMHU METOJIaMH
aHAJTUTUYCCKON XUMUH;
OCHOBHBIMH HaBBIKAMH
oOpamieHuss ¢ J1abOpaTOPHBIM
o0opynoBaHuEM;

OCYIIECTBIISATh Ha  TPAKTUKE
aHaIu3 u UICHTU(DUKAIIIO
pa3IMYHBIX BEIIECTB u

3arpsAA3HUTENIEM B OKpYyXKarolen
cpexe.

4. CTpyKTypa H coep:KaHue TUCIUIITHHBI

4.1. O6beM AUCHHUILIHHEI

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTaBIsIeT 3 3a4eTHbIe equHuIlbl, 108 gaca.

Tabmuma 2.
OOBbeM JUCIUILTAHEI IO BHJIaM YUEOHBIX 3aHATHHA B aKaJIEMUYSCKUX Jacax
O0BEM OUCIUILIHHEI Bcero gacos
Ounas OuHo-3204yHas 3aouHas
dbopma obyuenust | hopma oOydeHHs dbopma
oOyueHus
OO61mas TpyA0EMKOCTD JTUCIIATITHBI 108 - 108
KonraktHas paboTta oOyuarommxcs ¢
npernoaaBaresieM (10 BUAaM ayIUTOPHBIX 42 - 10
y4eOHBIX 3aHATHI1) — BCETO:
B TOM YHCIIE! - -
JICKIIUU 14 - 4




MIPAKTUYECKHE 3aHATHS 18 - 6
CEeMHMHAPCKHE 3aHATH - - -
CamocrositensHas padbora (CPC) — Bcero: 66 - 98
B TOM YHCIIE! - -
KypcoBasi paboTta - -
KOHTpOJIbHAs paboTa 6 - 6
Bua npomexyTo4HON aTTecTaluu
3auer - 3a4yeT
(3ayeT/aK3aMeH)
4.2. CTpyKTypa THCHHIIMHBI
Tabmuma 3.
CtpyKTypa TUCHUIUIUHBI 1151 OYHOU (HOpMBI 00yUeHUS
Buabl yueOHoit
padoTkI,
B T.Y.
CaMOCTOAITeIbHAsA
P
=
padoTa CTy1eHTOB, ®opmbi z S =
= yac. = 2 RE
= TeKyI1ero e = =
No Pa3nes u Trema 2 = o) 3
S E | Z KOHTPOJIst g5 &
n/n AMCUMILIMHBI 5 = oz S = E
= ycneBaemMoc =
o ) = e = s
= - 5 5 < ™ S E &
= A 2E e S Z E
= |5 ¢ ) £
3 |8 = E ]
= =9 E =2 =
Z o s
cR @
S %=
= @]
Brenenue, uenu u 3agaun .
1 BBaHMOCBS’IBL ca 1/1)11\41/1 ’ 6 2 2 YCTHBII IK-1.4
24 orpoc [1K-2.1
CMEKHBIMU JIUCIIATITTHAMH.
OCHOBHBIC TIOHATHS U TEPMHUHBI B 5
00J1aCTH U3Y4YEHUS SIKOCUCTEM U I1K-1.4
2 6 - 2 ceMHUHap
KOHTPOJIS KaueCTBa IK-2.1
MOBEPXHOCTHBIX BOJI
3 ba3pl TaHHBIX O Ka4ecTBE 6 4 2 4 | pacuerHas [1K-1.4
MIOBEPXHOCTHBIX BOJL pabota I1K-2.1
OcHOBHBIE TTOKa3aTENN KauyecTBa
BOJIbl. DU3MYECKHE, XUMHUYECKHE, IIK-1.4
4 6 4 2 4 ceMHUHap
MUKpPOOHOJIIOTHYECKHE, [K-2.1
THIPOOHOIOTUIECKHE TIOKA3aTeNN
®dopmupoBaHue KadecTBa
MMOBEPXHOCTHBIX BOJ B I1K-1.4
5 p A 6 4 2 4 ceMHUHap
€CTECTBEHHBIX U aHTPOTIOTCHHBIX [K-2.1
YCIIOBHSX
acuetHas | [1K-1.4
6 | HopMupoBaHHe KadecTBa BOJIbI 6 4 2 4 | P
PMHP g pabota [1K-2.1
Opranu3anust HaOIIOIEHUH 3a TK-1.4
7 | PKOJIOTMYECKUM COCTOSTHUEM 6 4 2 4 CeMUHAP | r 2'1
BOIHBIX OOBEKTOB '
8 | CnocoOB! OLIEHKH KayecTBa BOIBI U 4 4 4 pacuernas | [1K-1.4




CTENEHU 3arpsiI3HEHHOCTH BOJIHBIX pabora [1K-2.1

00BEKTOB

CoBpeMEHHOE IKOJIOTUYECKUE

COCTOSIHHE TIOBEPXHOCTHBIX BOJI [IK-1.4
9 2 2 2 CEMHUHAp

(110 OCHOBHBIM TUPOTpaPUUECKIM [1K-2.1

Oacceitnam P® u CHI')

4.3. Conep:xxaHue pa3iesioB U CHUIIHHBI

4.3.1 Beeaenue. [Ipeamer 1 3anaun aucuuiuinHbl. OOIIKE TOHATHS O THAPOIKOIOTUIECKUX
cucTeMax U uX cTpykType. OCHOBHbIE HAIIPABJICHUS B O0JIACTH U3Y4YE€HUS U KOHTPOJISI COCTOSHUS
BOJIHBIX 00beKkTOB. COBpeMEeHHas CTPYKTYpa BojonoTpedienus Ha repputopun PO. OcHoBHBIE
(dakTopbl 3arpsA3HEHUS IPUPOJAHOM Cpeibl U BOJHBIX OOBEKTOB.

4.3.2 OcHOBHbIE OHATHS U TEPMHUHBI B 00/1aCTH U3YYeHHUS M KOHTPOJISI KauecTBa
NOBEPXHOCTHBIX BOJ. OcobeHHoCTH (PU3UKO-XMMHUYECKHX CBONCTB BOJBI M HX
6uonornyeckoe 3HaueHue. [lonstre o kauectse Bojibl. Ilokazarenu kayectBa Boabl. HopMbl 1
KPUTEPHH KadecTBa BoJIbl. MIHIeKChI KayecTBa BOJIbl. 3arpsi3HEHUE BOAHBIX OOBEKTOB U IOHATHE O
3arpssHALIEM BemecTse. TemnoBoe 3arpsasHenue BoJ. [lonsaTue o KOHTpoIle KayecTBa BOJbI U
KOHTPOJIbHBIX CTBOPaxX Ha BOJHBIX 00BEKTaX. JKOJIOTUYECKOE 0I1aromnoryyue BOAHOTO OOBEKTa.
4.3.3 Ba3pl 1aHHBIX 0 KayecTBe MOBEPXHOCTHBIX BOJ. CrtocoOb1 00paboTKH 1 0000IIeHUS
Pe3yJIbTaTOB PEKUMHBIX, CIIEHUATU3UPOBAHHBIX U SKCIEIUIIMOHHBIX Ha0moaeHuil. DopMbl
NPEJICTAaBICHUS MaTEPHAJIOB €KETOJHBIX U MHOTOJICTHUX THAPOXUMHYECKUX HAOIIOACHUH B
pamkax BonHoro kagacrpa. CtpykTrypa nnpopmanuronsoi 6azsl AUC «'uxpoxumus».

4.3.4 OcHoBHBbIEe moOKAa3aTeJd KayecTBa BOAbl. Du3nueckue TMOKa3aTeNu: IUIOTHOCTD,
TEMIEpaTypa, LBET, MPO3PavyHOCTb, BA3KOCTb. IIOBEPXHOCTHOE HATSIKCHHE. XUMHUYECKHE
nokasarenu. MuHepain3anys U HOHHBIA cOCTaB BOABI. JKECTKOCTh M arpecCMBHOCTH MPUPOIHBIX
Boa. Kiaccupukanuyu npupoAHbIX BOJ MO BEIMYMHE MHUHEpPAIM3alMM M XUMHUYECKOMY COCTaBYy.
buorennble BemectBa M HMX pOJb B OMOJOTMYECKHX TMpolleccax B BOAHBIX OOBEKTaXx.
Tpanchopmaliis OMOT€HHBIX BEIIECTB B INPECHOBOJHBIX SKOCUCTEMAaX M €€ y4YeT B pPELICHUH
HKOJIOTMYECKUX 3ajad. PacTBOpeHHblEe ra3bl M HX JKOJOTMYECKOEe 3HaueHHe. AOHOreHHbIE U
O6uonornyeckne (akTopbl KHUCIOPOJHOrO aAeduiuTa B BOJOEMAaX pPAa3IMYHOTO TPO(HUUECKOTO
craryca. PacTBOpeHHbIE OpraHM4eCKHE COEIUHEHNS U MHTETPAIBHBIE NIOKA3aTENIN UX COIAEP/KAHUS.
IIBetHocTh M okuciasieMocTh BoAbl. BIIK. Muxposnementsl. OCHOBHBIE Tpymibel U (OPMBI
MUTpalUd MUKPOAJIEMEHTOB 110 ruaporpaduyeckuM cucreMaMm. KHCIOTHO-OCHOBHOE paBHOBECHE
U KJaccugukanus npupoaHbix Boj no BennunHe pH. OBII npupoaHbeix Boa Kak XapaKTepUCTHKa
a’pOOHBIX M aHA’POOHBIX ycioBHil. TexHOreHHbIE 3arpsi3HsAONIME BemlecTBa (HE(TENpPOIYKTHI,
CIIAB, d¢enonbr, necturnuasl, [IAY, auokcuabl). MuKpoOHMOIOTHYECKHE IMOKA3aTeIN KadecTBa
Bojbl. Ob1mee MukpobHoe yucio. baktepun rpynmnsl kumeyHoi nanouku. Konu-uHpaekc M Koiau-
tutp. [larorenHsle Mukpoopranusmbsl. Krnaccudukamum Box 1o OakTepHaIbHOMY COCTaBY.
CanpoOHble 30HbI BOAHBIX 00BEKTOB. I napoOuosornueckue nokaszaresiu kauecTBa Bojsl. buomacca
U BHUJOBOI cocTaB (DPUTOIIAHKTOHA, 300IUIAHKTOHA, OEHTOCA, BBICHIEH BOJHOW pPACTUTEIBHOCTH
KaK [OKa3aTeldd 3arps3HEHUs] NPECHOBOJHBIX BOJOEMOB. bHOMHIMKanus U OHOTECTHpPOBAHHUE.
CBsi3b  TMAPOOMOJIOTMYECKUX TIOKa3aTelned ¢ XUMHYECKUM COCTaBOM M (U3UUYECKUMHU
XapaKTepUCTUKaMH BOJHOTO OOBEKTA.

4.3.5 ®opMupoBaHHEe Ka4yecTBAa INMOBEPXHOCTHBIX BOJ B €CTECTBEHHBIX M AHTPONMOIeHHBIX
ycaoBusix. Ilpsmble u KocBeHHBIE (DAaKTOpbl (POPMHUPOBAHUS XHMMHUYECKOTO COCTaBa BOJ.
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Bpemennas v nmpocTpaHCTBEHHAs: K3MEHUYMBOCTh XUMHUYECKOI'O COCTaBa peuHbIX BoA. ['eHeTnueckue
KaTeropuu BOJ| MECTHOTO CTOKa M OCOOEHHOCTH HMX XMMHYECKOIO COCTaBa. | MApOXuUMHYECKas
30HaJIBHOCTh IOBEPXHOCTHBIX BOJ. ['MIpOoXuMHUUECKHE KapThl U UX HCIOJB30BAHUE JJISl OLEHKU
(OHOBOTO COCTOSIHUSI BOAHBIX OOBEKTOB. OCOOEHHOCTH THUIPOXMMHYECKOTO PEXMMa BOJHBIX
00BEKTOB 3aMEUICHHOrO0 BOJOOOMeHa (03ep W BOAOXpaHWIMIN). VCTOUYHWKM 3arpsi3HEHHs
MOBEPXHOCTHBIX BOJ. Kitaccudukanuy HCTOYHUKOB 3arps3HEHUs. XapaKTePUCTHKU COCTaBa
CTOYHBIX BOJI OCHOBHBIX OTpaciiel HapoAHOro xossiictBa. CrocoObl OYUCTKH CTOYHBIX BOJI.
Huddy3usie uctounuku 3arpsizHeHus. dopmupoBaHHe 30H 3arpsi3HEHUS U AHTPOIIOI€HHOT'O
BJIMSHUSL B BOJOTOKax M Bojxoemax. [Iporecchl paz0aBieHHs] CTOYHBIX BOJl B BOJHBIX OOBEKTaxX U
CrocoObl MX KOJMYECTBEHHOM oueHku. Ilpomeccel camoouuieHus BOJIHBIX OOBEKTOB.
3arpsiI3HEHHOCTDb JJOHHBIX OTJIOKEHUH U UX BIHMSHUE HA KAYECTBO BOJIBI.

4.3.6 HopmupoBanue kadecTBa BOAbI. [IpuHIMIIBI HOPMHPOBaHUS KadecTBa BOAbl B PO u 3a
py6exom. TpeboBanust Bojomoib3oBareneii k kauectBy Boabl. [Torstre o [TJIK u mumutupyronmx
nokasarensx BpeaHoctu (JIIIB) xumuueckux BemiectB. Kputepuu 3arps3HEHHOCTH BOJABI IPHU
OJTHOKOMIIOHEHTHOM M MHOTOKOMIIOHEHTHOM cOpoce CTOUYHBIX BOJ. HopmaTuBbI KauecTBa BOJbI
JUIS XO35IICTBEHHO-IIMTHEBOT'0, KYJIbTYPHO-OBITOBOIO M PHIOOXO3SHCTBEHHOTO BOJOIOJIb30BAHMSL.
VYcioBus crycka CTOYHBIX BOJ B BOJOTOKM M BOZOeMbI. lIpMHIHMIIBI pazMenieHHs KOHTPOJIBHBIX
IIYHKTOB Ha BOJAOTOKAX M BOJAOEMAX B 3aBUCMMOCTH OT BHJIa BOJIOIIOJIb30BAHUS.

4.3.7 Opranu3anusi HaOJIOJAEHUH 32 JKOJOrMYECKHM COCTOSSTHHEM BOJHBIX OOBEKTOB.
OcHOBHBIE CITOCOOBI TTOyYEHUST HHPOPMAIUK 00 IKOJIOTUYSCKOM COCTOSHUHU BOJHBIX OOBEKTOB.
[TpuHIMIBI OpraHW3alMi  CETEBBIX HAONIOJCHWH HAa pekax u Bomoemax. CrpykTypa
TOCYIapCTBEHHOW CIyxObl HaOmOAeHW 3a cocTtosHueM BOAHBIX 00BekToB (I'CH).
Huddepenumanus mporpaMM HaOJIIOACHUI B 3aBUCHMOCTH OT KaTErOpPUM MYyHKTOB HAOIIOJIEHUN
(yueT XO3SICTBEHHOTO 3HAau€HUsT BOJHOTO OOBEKTa M CTEMEHH €ro 3arpsi3HEHHOCTH).
JlucraHnunoHHble MeTO bl HabMoieHu. OCOOCHHOCTH HAOMIOACHUN 3a 3arpSI3HEHHOCTHIO JOHHBIX
OTJIO’KEHUH BOJHBIX OOBEKTOB.

4.3.8 Cnocoonl OLEHKH Ka4vecTBa BOALI H CTCINECHH 3arpA3HEHHOCTH BOIJAHBIX 00bLEKTOB.
I/IHI[GKCI)I Ka4ueCTBa BOJAbI U CHCTCMa HMHTCIPAJIBHBIX MMOKa3aTeseH JJI1 OICHKH 3arpA3HCHHOCTHU
BOAbI BOJOTOKOB HW BOJOCMOB. MeTOI[BI BBIABJICHUA TGHI[CHHI/II\/'I n JUHaAMHUKH ypOBHCﬁ
3arpA3HCHHOCTU BOAHBIX 00bekToB. CocraBiaeHue OaJaHCOB 3arpA3HAIOINX BCIICCTB  IJIA
BOJOTOKOB M BOAOCMOB.

4.3.9 CoBpeMeHHOe 3HKOJIOTHYECKOe COCTOSIHME TOBEPXHOCTHBIX BOJA Ha TePPUTOPHH
Poccuiickoii @enepaunun 1 CHI' mo ocHoBHBIM ruaporpapuyeckum 0acceitnam. banruiickuii
ruzporpadpuueckuit 6acceitn. Bognas cucrema Onexckoe ozepo — Jlanosxkckoe o3epo — pexa Hega.
Pexu 3anannas [Isuna, Heman. A3oBo-UepHomopckuii ruaporpadpuueckuii  OacceitH. Boauble
cucteMbl lnenpa, JIaectpa, Jona, Kybanu.Kacnuiickuiit runporpaduuecknii 6acceitn. Bomkckas
BOJIHAsA CHCTEMA. bapenuesckuii tunporpaduyeckuii 6acceitn. Pexu [leuopa, CeBepnas J[BuHa,
Omnera. Peuynas cerp Konbckoro m-Ba. Kapckuit runporpaduueckuii 6acceiin. Boanbie cuctembl
Enuces u O6u. Ozepo baiikan. Bocrouno-Cubupckuii ruaporpadudecknii 6acceiin. Pexa Jlena.
TuxookeaHnckuit ruaporpaduueckuii Oacceitn. Bonmnas cuctema p. Amyp. CpeaHeaznaTckuii
runporpadudeckuit paiion. Pexu Coip-Zlapbs, Amy-Jlapsbs.

4.4. Cogepxanue 3aHATHI NPAKTUYECKOT0 THIIA

Tab6mnuua 4.



CopneprkaHue MPaKTUYECKUX 3aHATHH 111 OUHON (POpMBI 00ydeHus

Ne Tembl TeMaTuka NPaAKTHYECKUX 3aAHATHI Bcero | B Tom uucie
Ne |nucuunauHbl 4acoB 4acoB
n/m NMPaKTHYECKOi
NMOJITOTOBKH
1 5 OO6mias cTpykTypa 6a3 TaHHBIX O KaueCTBE 2 4
BOJI
OneHka M3y4EeHHOCTH PEYHBIX U 03€PHBIX 2 4
5 5 BOJI 1o buznuecKuM, XUMHYCCKHUM,

MUKPOOHOJIOTHYECKUM U THAPOOHOIOTUUECKIM
IOKa3aTelsiM KadecTBa

[Toctpoenue xemorpada  3arps3HCHHON 2 4
3 2 pEeKHM ¥ pacyeT HMHTETPAIbHBIX IOKa3aTesei
KaueCcTBa PEYHBIX BOJT

Kputepun yucToit u 3arps3HEHHON BOJIbI 2 4
4 2 pu OJTHOKOMITOHEHTHOM u
MHOT'OKOMIIOHEHTHOM COpPOCE CTOYHBIX BOJT
Huddeperumarus mporpaMMbl HAOIIOICHHHA 32 2 4
5 3 9KOJIOTHYECKUM COCTOSIHHEM BOJHBIX O0BHEKTOB
B 3aBUCHMOCTH OT Kareropuu [1H

CnocoObl  OIIEGHKH KadecTBa BOABI U 2 4
6 3 CTEIIEHHU 3arpsI3HEHHOCTH BOJHBIX OOBEKTOB I10
N3B u YKI3B

AHanmu3 3arpsA3HEHHOCTH ITOBEPXHOCTHBIX 2 4
BOJI B Pa3JIMYHBIX THAporpaduuecKkux paioHax

5. IlepedyeHb Yy4eOHO-METOAUYECKOr0 oO0ecCIeYeHUs] CAMOCTOAATEJbHON PadoThl
00y4YaKIIUXCS MO TUCHHILINHE

CamocrosiTennpHasi paboTa CTYACHTOB SIBIIIETCS COCTaBHOM YacThl0 y4eOHOW paboThl
UMEET LIEeTBI0 3aKpeIICHHE U YIITyOJIeHUs TTOyUYEeHHBIX 3HAaHUHN M HaBBIKOB, TIOMCK U TPUOOpETEHUE
HOBBIX 3HAHUM, a TAK)KE BBIMOJTHEHUE yUYE€OHBIX 3aJaHUM, MOJTOTOBKY K MPEACTOSAIINM 3aHSATHUSM,
3a4eTaM U DK3aMCHaM.

CamocrosiTenpHast paboTa MpeTycMaTPUBAET, KaK MPABUIIO, BHIITOJTHEHUE BBIYUCIUTEIIBHBIX
pabot, rpaduueckux 3agaHuii K 1Ta00PaTOPHBIM paboTaM, MOJATOTOBKY K MPAKTUYECKUM 3aHSATHSIM.

PabGora ¢ nuTeparypoil mpemycMaTpHBAET CAMOCTOSATEIHLHOE H3YYCHHE TEOPETHYECKOTO
MaTepuaia, pa3paboTKy pedeparoB U IPYrHUX TBOPUECKUX 3aTaHUN.

[Ipu camocrosiTenpbHOM paboTe Ham pazaenaMu JAUCIHUIUIMHBL, TPUA  BBIMOJHEHUHU
MPAKTUYECKUX padoT, MPHU MOATOTOBKE K TECTaM, AMCKYCCHSM H K MPOMEKYTOYHOMY KOHTPOJIIO
CTYJICHT JIOJDKEH M3YYUTh COOTBETCTBYIOIINE Pa3/eiibl OCHOBHOW M BCIIOMOTATEILHOMN JIUTEPATyPhI
M0 IUCLMIUIMHE, & TAKXKE UCIIOJIb30BATh YKA3aHHBIC B IEPEYHE HHTEPHET-PECYPCHI.

B mpouecce camocTosTenbHOM  ydeOHOW  JesTeNbHOCTH  (OPMHPYIOTCS  yYMEHUS:
aQHAJIM3UPOBAaTh CBOM IIO3HABATENbHBIE BO3MOXKHOCTM M IUIAHUPOBATH CBOIO MO3HABATENIbHYIO
NeATeTbHOCTh; padoTaTh C HWCTOYHMKAMU WH(GOpPMAIMU: TEKCTaMH, TaOIWIIAMH, CXEMaMu;
AHAIM3UPOBATh TMOJNYYCHHYIO Y4eOHyr0 HHQOpMAIHio, JelaTh BBIBOJBI, AaHATU3UPOBATh U
KOHTPOJIMPOBATH CBOM yUEOHBIC IEHCTBHSI; CAMOCTOSTEIIEHO KOHTPOJIUPOBATH MOJyYCHHbBIE 3HAHMS.

6. OueHoYHbIe CpeACTBA AJIsl TEKYIIEero KOHTPOJS YCIeBAeMOCTH U NMPOMEKYTOYHOIM
aTTeCcTALMHU 10 UTOraM OCBOEHHS M CUUILTIUHbBI



Ydyer ycneBaeMOCTH OOYYaromierocs Mo AUCHUIUIMHE ocymiecTBisercss mo 100-0amisHoi

IKaJe.

MaxkcuMaabHOE KOJTHYECTBO OAJLIOB IO AUCHHUILINHE 3a ofuH cemectp — 100:
- MAKCUMAIIbHOE KOJIMYECTBO OAJIOB 32 BBHIIIOJHEHHUE BCEX BUJIOB TEKYIIErO KOHTPOJIS - 75;
- MAaKCHMAaJIbHOE KOJIMYECTBO 0aIOB 3a OCEUICHUE JICKIIMOHHBIX 3aHsATHi - 10;
- MAKCUMAaITbHOE KOJIMYECTBO OAJLIOB 32 MPOXOXKACHUE MMPOMEXKYTOUHOH arTectanuu - 30,
- MAaKCHMAaJIbHOE KOJMYECTBO JIOMOJHUTENBHBIX OarioB —15.

6.1. Texymuii KOHTPOJIb
TunoBble 3amaHus, METOAWKA BBIMOJHEHUS U KPUTEPUU OLIEHUBAHUS TEKYIIEro KOHTPOJIS

1o pasaciiaM IUCHUIIIMHBI ITPEACTABJICHLI B (1)0HIIG OLCHOYHLIX CPCACTB I10 ﬂaHHOfI JUCHUIIIINHEC.

10.
11.

12.

13.

14.
15.

6.2. IlpomeskyTOUHAs aTTECTALMSA
dopma IpOMEKyTOUHOU aTTECTAIUHU TI0 JUCIUILINHE — 3a4eT
dopma npoBeICHUs 3a4eTa: YCHHO N0 OUlemam uiu mecmuposanue

Ilepeyennb npuMepHBIX BONPOCOB /ISl MOATOTOBKH K 3a4eTy:
NK-14u I1K-2.1

['mapoxumust: onpeaeneHue, 0ObEeKThl HCCIIEA0BAHMS, CBA3b C IPYrMMHU HayKaMu. OCHOBHbIE
po0JIEMBI THAPOXUMHUHU.

Boansie pecypest 3emnu. Bnaroo6opot. CoctaB u cTpoeHHe MOJIEKYIbl BOJIbl. Dusznueckue
CBOMCTBA BOJBI, €€ aHOMAJINH.

Boza xak pactBoputens. MexaHu3M mporecca pacTBOpeHHs. PacTBOpUMOCTB BEILIECTB B BOJIE.
PactBOpeHne MuHepasnos.

XHUMHUYECKUM COCTaB MPpUPOAHBIX BOM.

CrniocoObI BbIpaykeHUsI KOHIIEHTPAILMU pacTBOpoB. MuHepanuzanus. Cymma HOHOB.
I'maBHBIE KATHOHBI B BOAAX, UX IPOUCXO0XKIEHNE, HICTOYHUKH ITOCTYIUICHHUS.

MGTO)II)I OMpECACIICHHNA I'NTaBHBIX MOHOB B ITPUPOAHBIX BOAaX.

PaCTBOpeHHHe B Boji¢ ra3nl. Mx KJ'IaCCI/I(i)I/IKaLII/IH, 06111a51 XapaKTCPUCTHUKA, HCTOUYHUKU
MOCTYIIJICHHA B BOIBI, OCOOECHHOCTH OIPCACIICHUS.

buorenHsie BemniecTsa B IMPUPOJHBIX BOJAX. KpaTKaH XapaKTCPUCTHKA, HCTOUYHUKU
MOCTYIIJICHH, 3HAUCHUC.

OpraHuyeckre BeliecTBa B MPUPOIHBIX Bojax. Kiaccudukanus, 3HaueHue, Criocoobl
OTIpe/IeIIeHusI.

MI/IKpOG)J'ICMCHTBI. KpaTKaSI XapaKTCPUCTHKA, MCTOUYHUKHU IMMOCTYIIJICHHUSA, 3HAYCHHC.

Crioco6s1 Tpo600TOOPa MPUPOIHBIX BOJI, YCTPOMCTBA, UCIIOJIB3yeMbIe TSl IPoO00TOOpA.
[TpoGomoAroToBka 1 KOHCEpBALHsI MPOO BOJBI.

OcCHOBHBIE HOTpe6I/ITeJ'H/I BOJBI. Knaccmbnxaunﬂ " XapaKTCPUCTUKA BOO B 3aBUCUMOCTHU OT
LICHCI>'I HUCIIOJIB30BaHMA.

KadecTBeHHOE M KOJIMUECTBEHHOE H3MCHCHHE BOOHBIX PECYPCOB IO BIUSIHUEM XO3SMCTBEHHOU
ACATCIIBHOCTH. MCpOHpI/ISITI/IH I10 3alIUTC MOBEPXHOCTHBIX BOJ OT 3anH3HCHHﬁ.

HopmupoBanue kauecTBa BOJIBI.

[TpouncxoxaeHue, BOOLUS U B3aUMOCBSI3b BOJ Onochepsl, TUApOIoruyeckuit nuki. Oomas
XapakTepucTHKa 1 (pakTops! GOPMUPOBAHMS XMMUYECKOTO COCTABa MMPUPOAHBIX BOJ.

9



16.

17.

18.
19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

buoreoxummndeckne GpyHKIMM KuBOro BemecTa (1o B.M.BepHanckomy) u poiib OMOTHYIECKUX
IPOIIECCOB B (DOPMUPOBAHUH XMMHUYECKOTO COCTaBa MOBEPXHOCTHBIX U MIOYBEHHBIX BOJI.

[TpupoaHbIe BOIBI KAK MHOTOKOMITOHEHTHBIE pacTBOPHI. [IpuHIHIIBI KIaccupuKaumn
npupoansix Boa 1o B.T.Bepunaackomy, A.W.Ilepenbmany, O.A. Anekuny.

["a30BBIii cOCTaB MPUPOIHBIX BOJ, A0MOTHUYECKUE U OMOTHYEeCKHE (PaKTOPBI (POPMHUPOBAHHUS.

KucnotrHo-ocHOBHBIE paBHOBECHUS B IPUPOIHBIX Bojaax. bydepnas emxocts (o pH) u cuctemsl
ee Mo AepKaHMsL.

KapOonaTHast cuctemMa B TOBEPXHOCTHBIX BOJIaX, CBA3b ¢ OMOTHYECKUMU (TIPOYKITMOHHO-
JECTPYKIITMOHHBIMH ) IIPOLIECCAMH.

OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE IPOLIECCHI B IPUPOIHBIX BOJAX, quarpaMmbl pe-pH.
[ToreHMaIONpeIENAIONIIEe CUCTEMBI B @3POOHBIX U aHAIPOOHBIX YCIOBHUSX.

Poiip OMOTHYECKHX IIpoucccoB B (1)OpMI/IpOBaHI/II/I OKHCJIMTEIHbHO-BOCCTAHOBUTEIILHOM
00CTaHOBKU B IMOBCPXHOCTHLBIX, TIOYBCHHBIX, ITOA3CMHBIX BOAAX.

Hpoueccm KOMHJ’IGKCOO6paSOBaHI/IH B IIPUPOJHBIX BOJAX, UX 3HAYUMOCTD IJIs1 MUI'PAlITUA
9JICMCHTOB. HeOpFaHI/IquKI/Ie H OPraHUu4YCCKUC JIUTraHAbl B OKCAHNUYCCKUX, IPCCHBIX U
IIOYBCHHBIX BOJaX.

[Ipoteccsl hopMupOBaHUS COCTaBa PEUHBIX BOJI, POJIb AOMOTUYECKUX U OMOTUYECKHUX
dakTopoB. MuHepanu3aius, ra3oBblii PeKUM, MUKPOIJIEMEHTHI, PACTBOPEHHOE OpraHU4eCcKoe
BEIIIECTBO B PEUHBIX cHUCTeMaxX. Pojb peuHOro cTOKa B OMOT€OXMMHUYECKUX ITUKIIAX JIEMEHTOB B
ouocdepe.

O3epa kak ruIpodKOCUCTEMbI. BinsiHie abnoTHYeCKUX U OMOTHYECKUX (PaKTOPOB Ha
IIPOCTPAHCTBEHHYIO U CE30HHYIO IMHAMUKY COCTaBa O3€PHBIX BOJ. banaHc BelecTs B 03epHBIX
cucremax. [Ipobnemsl 3BTpodupoBaHsl, IPUUNHBL, TOCAEACTBHSL.

XUMHUECKUH COCTaB MOJ3EMHBIX BOJ U (akTophl ero hopMupoBanus. MuHepamu3zamnus,
ra3oBbI PEKHUM, MUKPO3JIEMEHThI, PACTBOPEHHbBIE OPIraHUYECKUE BEIIECTBA B MTOI3EMHBIX
BOJIaX aKTUBHOTO U 3aTPYJHEHHOTO BOJ0OOMEHaA.

OO6m1as xapakTepucTuka u GakTopbl (POPMUPOBAHUST XUMHUYECKOTO COCTaBa aTMOC(EPHBIX
ocankoB. Ponb aTMochepHBIX 0caakoB B miepeHoce BeiecTB B Ouocdepe. [Ipodbnema
"KHCIIOTHBIX TOXIei".

OO01mas XxapakTepuCTHKa XUMHUYECKOTO COCTaBa MOPCKUX U OKEAaHHMYECKHUX BOJI (HOHHBIN COCTaB,
PACTBOPCHHBIC I'a3bl, MUKPOJJICMCHTHI, 6I/IOF€HHI>I€ BCIICCTBA, paCTBOPCHHBIC OPraHUYCCKUEC
BEIIIECTBA).

BepTI/IKaJ'II)HaSI HCOJHOPOAHOCTE XUMHUYECCKOI'0 COCTaBa OKCAHUYCCKHUX BOJ B CBA3HU C
HCOAHOPOAHOCTHIO IMPOAYKIIMOHHO-ACCTPYKIIUOHHBIX TPOLICCCOB.

HpI/IHHI/IHBI HOPMHPOBAHUA Ka4ECTBa MMPECHBIX BOJ] C CAHUTAPHO-TUTUCHUYCCKHUX U
9KOJOTHYCCKHUX H03I/II_II/II7L

6.3. ba/uIbHO-pelTUHTOBasA CUCTEMA OlLleHUBAHMSI

Tabnuna 5.
46.Pacnipenenenue 0amioB Mo BUgaM y4eOHOI paboOThI
Bup yueOHoii padoThl, 32 KOTOPYIO CTABATCS 0aJJIbI baJuibl
Ilocemenne JeKIMOHHBIX 3aHATHI 0-10
YcTHBIN ompoc 0-2
Pacuetno-rpaduueckne paboTsl 0-5
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[TpomexxyTouHas arrectrarus 0-30

NUTOrO 0-100
Tabnuua 6.

Pacrnipenienenne qONoNMHUTENbHBIX 0aIOB
JlomoiHUTEIbHBIE 0AJLITBI Bbamisl
(6amB1, KOTOPHIE MOTYT OBITH J0OaBeHbI 10 100)
Yyactue 8 HUPC 0-5
VYyactue B OauMnuaae 0-5
AKTHUBHOCTb Ha y4EOHBIX 3aHATHIX 0-5
UTOro 0-15

MuHHMAaIbHOE KOJIMYECTBO OalIOB A AO0ITyCKa 10 HpOMe)I(YTO‘IHOfI arrecraguu COCTaBIIACT 40
0ajuioB IIpU YCJIOBUH BBIIOJIHCHHA BCCX BUJOB TCKYIICTO KOHTPOJIA.

Tabmmna 7.
bannpHas mkana HTOrOBOM OIICHKH Ha 3a4eTe
Onenka banabl
3a4ureHo 40-100
Hesaureno 0-39

7. Mertoauueckue PEKOMEHAAIMH OJA oﬁyqaloumxcn 1o OCBOCHHIO

JTUCHHUILINHBI

MeToandeckue peKOMEHIAIMU KO BCEM BUJIAM AYAUTOPHBIX 3aHATHM, a TAKKE
METOJIUYECKUE PEKOMEH/ AU TI0 OPTraHU3aIiid CaMOCTOSITEILHOM paboThI, B TOM
YUCJIE 10 MOJATOTOBKE K TEKYLIEMY KOHTPOJIKO M IPOMEXKYTOUYHOM aTTeCTallMU

IMpCaACTaBJICHBI

B MGTOI[I/I‘-IGCKI/IX PCKOMCHAAIINN  IJIA 06yqa}01111/1x051 I10

OCBOCHHIO AUCIUIUIMHBI «METOIbI ¥ MPUOOPHI KOHTPOJISI OKPYKAIOIIEH CPEIbI».

Bun yuebuprx
3aHATHI

OpraHmauI/m ACATCIbHOCTU CTYACHTA

Jlexmun

B Xone NEKIMOHHBIX 3aHATHH HEOOXOAMMO BECTH KOHCIIEKTHPOBAHUE YYEOHOTO
Mmarepuana. OOpamiath BHUMaHHE Ha (OPMYIUPOBKM OCHOBHBIX JE(QUHHILUM, 3aKOHOB,
poLeccos, sBaeHui. IloapoOHO 3anuchIBaThH MaTeMaTH4ECKHE BBIBOBI (hopMmyil. JKenaTensHo
OCTaBUTHh B PabOUYMX KOHCIIEKTaX IOJIsI, Ha KOTOPBIX JeNaTh IMOMETKHA U3 PEKOMEHIOBaHHOM
JUTEPATypbl, JOMOJHSIIOUME MaTepHal MPOCIYLIIAHHOW JIEKLMHU, a TaKKe MOAYEPKUBAIOIINE
0c00yI0 BaXXHOCTD T€X MJIM HHBIX TEOPETHUECKHUX ITOJIOKEHHH.

[IpaxTuueckue
3aHATHA

[IpakTudeckoe 3aHATHE — 3TO 3aHATHE, IPOBOJUMOE O]l PYKOBOJCTBOM IPENOAaBATENs
B y4eOHOW ayaWTOpWH, HANpaBICHHOE HA YIIIyOJIEHUE HAYYHO- TEOPETUYECKUX 3HAHUH H
OBJIaJICHUE ONPEAEIEHHBIMU METOAAMH CaMOCTOSITENbHOI paboThl. B mporecce Takux 3aHATHIA
BBIPAa0ATHIBAIOTCS MMpaKTUIeckne yMeHus. [lepen mpakTUYecKNM 3aHSATHEM CIeIyeT MU3yduTh
KOHCIIEKT JICKIIMM M PEKOMEHJIOBAHHYIO JINTEpaTypy, oOpallas BHUMaHHE Ha MPAKTHUECKOE
nmpuMeHeHne Teopuu. JlJis BeAeHHs 3amuceil Ha MPaKTUYECKUX 3aHATHSIX OOBIYHO 3aBOJIAT
OTIENbHYIO TeTpab. Jlorudeckast CBsI3b JIEKIMHA U IPAKTHYECKUX 3aHATHH 3aKII0YAETCS B TOM,
yTo wuH(pOpMaIUsA, MOJydYCHHAs Ha JICKI[HH, B MPOIECCE CaMOCTOSATENILHOH paboThl Ha
MPaKTUYECKOM 3aHATHUH OCMBICIIMBACTCA M IepepadaThiBACTCs, MMPHU TOMOIIU MPETOIaBaTes
aHATM3UPYETCS J0 MENFYANIINX MOAPOOHOCTEH, TTOCIIe Yero MPOYHO YCBANBACTCSI.

JlabopaTtopHast
pabora

JlaGopatopHble 3aHITHS UMEIOT LIENBI0 MPAKTUYECKOE OCBOCHHE CTYICHTAMH HAy4YHO-
TEOPETUYECKUX TMOJOXKEHUI M3ydaeMOM [UCHMIUIMHBI, OBJAQJEHHE UMM TEXHHUKOU
OKCIIEPUMCHTAJIbHBIX I/ICCJ'ICJIOBaHI/Iﬁ 1 aHaJIn3a MOJIYYCHHBIX PE3YJIbTaTOB, IPUBUTHC HABBIKOB
paboTel ¢ JabOpaTOpHBIM OOOPYHOBaHHWEM, KOHTPOJbHO-U3MEPHUTEIBHBIMU NPUOOpaMU U
BBIYHCIUTEIbHOW  TexHukoW. I[lo  BbImonHeHHIO J1aOOpaTOpHOW  pabOTBI  CTYICHTBI
NPEACTaBIAIOT OTYET M 3allMIIAIOT €ro. 3allMIIEHHbIE OTYETHl CTYJEHTOB XpaHATCS Ha
Kadeape 10 3aBepIICHUs] U3Y4YEHUs! JUCIUILINHBI.

Breayauropnas
pabota

[Ipencraiser co0oii BUJ 3aHATHI, KOTOPBIE KaX/Iblii CTYJICHT OPTraHU3yeT U IUIAHUPYET
camocTosTenbHo. CaMocTosTenbHas paboTa CTYICHTOB BKJIIOYAET:
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Bun yueOHbIX Oprazu3zanus JesaTeNnbHOCTH CTYeHTa

3aHATHI

— CaMOCTOATEIbHOE H3yUeHHE Pa3IesioB JUCLUIINHEI,

— MOJTOTOBKa K BBINOJHEHHUIO JITAOOPATOPHBIX Pa0OT, BBHIOJHEHUE BBIYMCIHTEIBHBIX U
rpaguvecKux 3aJaHuil K JlabopaTOpHEIM paboTaM, MOATOTOBKY K HMPAKTUYECKHM 3aHATHSM,
pelleHre HANBH Iy albHbIX 3a/1a4;

— BBINOJIHEHUE JIOTIOJHUTENbHBIX MHAUBUYAIbHBIX TBOPUECKUX 3a/1aHUM;

— MOJIrOTOBKY pedepaToB, COOOIIEHHUH U JOKIIAIOB.

[TonroroBka 3ayer CaykuT (GOpMOH TPOBEPKH BBIIOJHEHUS CTYAEHTaMH JaOOpaTOPHBIX U
K DK3aMeHY, 3a4eTy KOHTPOJIBHBIX pa0oT, YCBOEHMs MaTepHaia NPaKTHUECKHX 3aHATHH. DK3aMEH UMEET LEJbIo

OPOBEPHUTH U OLCHHTH YPOBEHb TCOPETHYCCKHX 3HAHHI, YMEHHE NMPUMEHATh UX K PEIICHHIO
MPAKTHYIECKHUX 33/1a4, a TAKKEe CTCTICHb OBJAJCHUS MPAKTUYCCKUMHU YMEHUSIMH U HABBIKAMU B
o0beMe TpeOOBaHUH YUEOHBIX MPOTPaMM.

IMoAroToBKa K 3K3aMeHY MPENoaraeT U3yueHNUEe KOHCIIEKTOB JICKIUH, PEeKOMEHIYeMO
JIMTEPATYPhI U IPYTUX UCTOYHHKOB, TOBTOPCHHE MATEPHAIOB IPAKTHICCKHUX 3aHATHI

K »9K3aMeHy [JOMyCKAalOTCsS CTYICHTHI, BBHIIONHHUBIIHEG BCe TpeOOBaHU YIeOHOM
MporpaMMbl M CHaBIIME 3a4eT MO JAHHOW JHMCIMIUIMHE, MPEIYCMOTPEHHBIH B TEKYIIEM
cemecTpe.

8. YueOHO-MeTOMMYecKOe M HHPOPMAIIMOHHOE OOecneyeHne JUCHUIINHbI

8.1. [lepeyeHb OCHOBHOM U JIOTIOJTHUTEIILHON yU4eOHOM TUTEpaTyphl

a) OCHOBHAasI JTUTepaTypa:

2.

3.

P 52.24.309-2004. Opra#uzanuss ¥ TPOBEICHHE PETYJIAPHBIX HAOMIOJCHHM 32
3arpsi3HEHUEM MTOBEPXHOCTHBIX BOJI CYIIIU Ha ceTu Pocruapomera.

Eropos B.B. Dkonorudeckas xumus. Yueonuk aist BY3os. — CII6., U3narensctBo "Jlans",
2009. - 192 c.

Cragunikuii I'.B. Dxonorus. Yueonuk giua BY3os. — CI10., Xumusgat, 2007. — 296 c.

0) /lonmoJiHUTEIbHAS JINTEpATYypa:

1.

N

10.

11.

AHTpOIIOT€HHbIE BO3JCICTBHS Ha BOAHBIE pecypchl Poccuu M compeieNibHbIX TOCY1apCTB B
konne XX cronerus.(mox pen. Kopoukesnua H.M. u 3aiinesoit 1.C.)- M. .Hayka. 2003 —
366 c.

Okonorus. YueOHuk st TexH.By30B(nox pen JLU . 1BerkoBoii.).—M. Xumu3znat,2001.-552 c.
['ocynapctBeHHbIil foknan «O cocTOSIHUM U 00 OXpaHe OKpy»Karoueil cpeabl Poccuiickoit
®enepanuu B 2005 roxy». — M., 2006.

OpnoB B.I'. KoHTpons kadecTBa MOBEPXHOCTHBIX BOjA. YdeOHOoe mocobue miss BY3os.
(Opnos B.I'.., Ckakanbckuit b.I'., becuennas M.A u np.),— JI.; U3a. JITMU, 1988. — 139 c.
I'H 2.1.5.1315-03. Ilpenensuo nonyctumelie koHueHTpauuu (IIJIK) xumuyeckux BemiecTB B
BOJIE  BOJHBIX  OOBEKTOB  XO3SHCTBEHHO-IIUTHEBOIO U KYJIBTYpHO-OBITOBOTO
Bozonoab3oBaHusg. — M.: 2003. — 77 c.

Peiimepc H.®. IIpupononons3oBanue: cioBapb-cripaBouyHUK. — M, Mbicib, 1990 — 638 c.
WuTerpanbHas OLIEHKA 5SKOJOTMYECKOTO COCTOSHUSI W KadecTBa CpeAbl TOPOJICKHX
teppuropuit. — CI16, 1999, U3a. CIIGHL] PAH. — 253 c.

Exxeronnple JaHHBIE O KayecTBE IOBEPXHOCTHBIX BOJ. — M3maHus TeppuTOpHaIbHBIX
VYrpasieHuii o THIPOMETEOPOJIOTUN 1 MOHUTOPUHTY OKpY’Karolei cpeasl Pocrunpomera;
3a pa3HbI€ TOJIbI.

PJ] 52.24.565-94. Pexomenmanuu. MeToapl TOKCHKOJIOTHYECKON OIEHKH 3arps3HEHHOCTH
IIPECHOBO/IHBIX SKOCUCTEM.

P 52.14.643-2002. MeTton  KOMIUIEKCHOW  OLIEHKM  CTENEHM  3arpsi3HEHHOCTH
MIOBEPXHOCTHBIX BOJ I10 THAPOXUMHUYECKUM MOKA3aTEISIM.

Hukanopos A.M. I'mapoxumust. Yuebuuk ms By3oB. — CII0, 'mnpomereonsnar,2001-444 c.
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12. MGTOZ[I/I‘-IGCKI/IE? OCHOBLI OLCHKHW W PCrIaMCHTHPOBAHUA AHTPOIIOICHHOI'O BJIMAHHA Ha
KadecTBO TMoBepxHOCTHBIX Boa. Iloxg pen. A. B. Kapaymesa, /A. B. Kapaymes, b. T.
Ckakanbckuit, A. S1. llIBapuman u ap./ — JI.: ['uapomereonsnat, 1987. — 285 c.

B) NporpamMMHoe odecniedenne u UurepHeT-pecypcnli:

1. CrpaBounslii moptan BioDat (co3aan B pamkax npoekra «CoxpaHeHnue OnopasHooOpasust
Poccuny) — http://www.biodat.ru

2. http://philosophy.ru/library/hacking/hak-b10.html [SIa Xakunr. [Ipencrasienue u
BMemaTenbcTBo. M.: M3narenbcTBo «Jlorocy , 1998

3. www.nsu.ru/classics/pythagoras/Lacatos.pdf [Mmpe Jlakaroc. Hayka u riceBoHayka.
Beicrymienne B paauomnporpamMme OTKpeITOro yHuBepcuTera, 1973]

8.2. [lepeuens pecypcoB HHGOPMAIIMOHHO-TEIEKOMMYyHUKAIIMOHHOM ceTn "MHTepHeT"
1. ResearchGate — OecruratHas commaibHasi CETh M CPEACTBO COTPYIHHUYECTBA
yu€HBIX BCEX HAyYHBIX AUCIMILIMH - hitps://www.researchgate.net/
2. Bombinas poccuiickas sHiukoneaus -https://bigenc.ru/

8.3. Ilepeuens nmporpaMMHOTO 0O€CTICUCHUS
1. MicrosoftOffice — oducHBIi maKeT MPHIOKCHHIA

8.4. Ilepeuenb MHPOPMAITMOHHBIX CITPABOYHBIX CHCTEM
1. CIIC Koncynwrant [ltoc

8.5. [lepeuens npodeccuoHATBHBIX 0a3 TaHHBIX
1. Hayunas snextponnas oubnmmnoreka eLIBRARY.RU - https://www.elibrary.ru/
2. DnexktpoHHas OumOmmoreunas cucrema PITMY  «l'uapomereoOnmaitny -

http://elib.rshu.ru/
3. baza mannbix u3garennscTBa SpringerNature.

9. MaTtepuaibHO-TEXHUYECKOE oDecnedeHne T CHUNITUHbI

YyeOHass ayAuTOpUM [Js TPOBEJEHUS 3aHITHHA JIEKIIMOHHOTO THMA — YKOMIUJIEKTOBaHA
CIelUaTu3UpOBaHHON (yueOHOM) MeOenbio, HabOpOM JIEMOHCTPAIIMOHHOTO OOOpPYAOBAaHUS W
yueOHO-HATrMAJHBIMA  MOCOOWsAMHU,  OOECMEeUYMBAIOIMIMMHU  TEMAaTUYECKHUE  WIUTIOCTPAIlHH,
COOTBETCTBYIOILIME PA0OUYHM yueOHBIM IIpOrpaMMaM JAUCLHUILINH (MOIYJIEH).

VYyeOHasi ayIUTOpUU Ui TMPOBENEHUS 3aHATUNA CEMHUHAPCKOTO THUMA - YKOMILJIEKTOBaHa
CIeNUaTU3UPOBaHHON (ydueOHOM) MeOenplo, TEXHHUYECKUMHU CPEICTBaMU OOYYCHHS, CIy>KalluMU
JUTSE TIpe/ICTaBIeHNs y4eOHO# nHopMarmm.

VYyeOHast aynuTopus JUIsl TPYNIOBBIX U UHAWBHUIYAJTbHBIX KOHCYJIbTAIMN - YKOMITJIEKTOBaHA
CHeMaTU3UPOBAHHON (yueOHOM) MeOenblo, TEXHUYECKUMHU CPEICTBAMU OOYUYEHHS, CIyXKalluMH
JUISL TIpe/icTaBIeHUs yueOHOi nHpopMaluu.

YyeOHass ayautopus s TEKYIIETO KOHTPOJSS M MPOMEXKYTOYHOM aTTecTaluu -
YKOMITJIEKTOBaHA CICIMATM3UPOBAaHHONW (yueOHOM) MeOeNnblo, TEXHHUYECKUMHU CpPEICTBAMH
00ydeHus, CITy>KalllUMU JIJIsl TIPECTaBICHUs yueOHOM HH(OpMAIIUK.

[Tomemienue uisi camMOCTOSITENbHON pabOThl — YKOMIUIEKTOBAHO CIEHUATM3UPOBAHHON
(yueOHOIT) MeOelblo, OCHALIIEHO KOMIIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO MOIKITIOUEHHS K CEeTH
"UnTepHer" m obecnedeHo AOCTYINOM B DJIEKTPOHHYIO HH(GOPMAIIMOHHO-00pa30BaTEeIbHYIO CPENy
OpraHu3aIu

10.0co0eHHOCTH OCBOECHUS] TMCUMILIMHBI JJIsi MHBAJMIOB W JIMI ¢ OrPAaHMYEHHBIMU
BO3MO’KHOCTSIMHU 3/10POBbSI
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http://www.biodat.ru/
http://philosophy.ru/library/hacking/hak-b10.html
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https://www.researchgate.net/
https://www.elibrary.ru/
http://elib.rshu.ru/

OOyuenne oOydJalomMXcs C OTPAaHUYCHHBIMH  BO3MOJKHOCTSIMH  3[I0POBbS  IIPH
HEOOXOJMMOCTH  OCYILECTBJIAETCSI Ha OCHOBE aJalNTUPOBAaHHOM paboyeil mporpaMmel C
UCTIOJIb30BAaHUEM CIIEIUAIBHBIX METOJI0B OOYYCHHUS M AUJAKTHUECKUX MAaTEPUATIOB, COCTABICHHBIX
C Y4eTOM OCOOEHHOCTEH ICUXO(U3MUYECKOrO PAa3BUTHUSA, HHIMBUAYAJIbHBIX BO3MOXKHOCTEH MU
COCTOSIHUS 37I0POBbS TAKMX 00ydaromuxcs (00y4aromerocs).

IIpu onpenenenuu  (GopMbl NpPOBENEHHS 3aHATHH ¢ 00ydYaroLIMMCA-WHBAIUIOM
YUUTBIBAIOTCSl PEKOMEHJAIMH, COJAEepXKalliecs B WHIMBUAYaJIbHOH NpOrpaMMe peadMiIUTaluu
MHBAJINA, OTHOCUTEILHO PEKOMEH/I0BaHHbIX YCIOBUH U BUIOB TPY/Ia.

[Tpu HEOOXOmMMOCTH ISl OOYYAIOIIMXCS M3 YKCIa WHBAIWIOB U JIMI] C OTPaHUYEHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI CO3JAIOTCS CIIELMAbHbIE PabouyMe MecTa € Y4YeTOM HapyIIEHHBIX
(GyHKUIMH ¥ OTpaHUYCHUH KU3HEACATEIHbHOCTH.

11. Bo03MOXXHOCTH NPHUMEHEHHS] JJEKTPOHHOr0 O0y4YeHMs ¥ JUCTAHIUOHHBIX
o0pa3oBaTeJbHbIX TEXHOJIOTHIA

I[I/ICIII/IHJII/IHa MOKCT PpC€ajin30BbIBATLECA C IMPUMCHCHUCM JBJICKTPOHHOTI'O O6yIICHI/I$I u
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHUH.
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