MuHucTepcTBO HayKU U BbIcuiero oopasosanus Poccuiickoit denepannu
®enepalibHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICILIEr0 00pa30BaHMs
«Kyb6aHCcKkuil rocy1apCcTBEHHbIN YHUBEPCUTET»

dakyapTeT PU3NKO-TEXHUICCKUM

ﬂpopeKTop
KayeCTBY Of
MPOPEKTOPE

yw%

L‘

noonucsy

o~

)

PABOYAS ITPOI'PAMMA JUCHUIIJIMHBI

B1.0.15 DKo0/10rud ’)KUBBIX CUCTEM

Hanpasnenue noarotoBku 12.03.04 «bHOTEXHUYECKUE CUCTEMBI U TEXHOJOT N

Hanpasnennocts (npoduib): MHkeHEepHOE 1€710 B MEAUKO-OU0I0TrHYeCKOM
IIPaKTUKE

KBanu¢ukanus BeITycKHIKA OaKaiaBp

dopma 00ydeHus: ouHas

Kpacnonap 2022



PaGouass yueOHas mporpamMma JUCIMIUIMHBI «OKOJOTHUS IKUBBIX CHCTEM)
pa3paboTaHa B  COOTBETCTBUM  C @denepanbHblM  TOCYAAPCTBEHHBIM
oOpa3oBaTeNbHBIM CTaHAAPTOM BBICHIET0 00pa3oBaHMs IO  HAMPABICHUIO

moarotoBku 12.03.04 «buorexHuYecKrue CUCTEMBI U TEXHOJIOTHI))

[IporpaMmy cOCTaBWII:
Texyuxkas E.E., nonienT xadgeapsi
panuodusuku u HaHoTexHoJoruit OTD Kyol'yY ——

¢ P \\
KaH]I. XM. HayK o
PaGouast mporpaMMa TUCIUIUIMHBI « DKOJIOTHS )KHBBIX CHCTEM» YTBEpPXKICHA HA
3acefganuu kadeapsl (pa3padoTunka) paguou3nKl 1 HAaHOTEXHOJIOT U

poTokoJI Ne 8 27 nrona 2022 r.

W. o. 3aB. kadenpoii (pazpadborunka) ["amynkuii B.B.

MOAIIKICH

PaGouast nmporpamma ob6cyxaeHa Ha 3acefaHuu Kadeapbl (BbITYCKAIOIIEH)
pannoPu3UKN 1 HAHOTEXHOJIOT UM
npoTokoJ Ne 8 27 wrons 2022 r.

H. o. 3aB. kadenpoii (Beimyckarornieit) ["amynkuii B.B.

noAIucCh

YTBepxkaeHa Ha 3aceIaHUH Y4EOHO-METOANYECKOM KOMUCCUH (PU3UKO-
TEXHUYECKOTO (aKyIbTeTa

npotokost Ne 13 15 anpens 2022 r.

[Ipencenarens YMK ¢axynsrera H.M. boraros f,;; ~ ;//
MOATINCH

PerieH3eHTHI:

HUcaee B.A., n1-p ¢us.-mar. Hayk, mpodeccop Kadenps busuku

u

nH(OPMAITMOHHBIX cUCTeM (u3uKo-TexHuueckoro dakynpreta PI'BOY BO

KyoI'y

bpemenko E.E., kann. Ouwon. Hayk, AoueHT Kadeapbl (GyHIaMEHTAIBHOW U

kmandeckor onoxumuu ['bOY BO KyoI'MY



1 HEJIM U 3AJIAYU U3YUYEHUSA JUCIHUIIJIMHBI

1.1 Ieap aAMCHUANINHBI

VyebHas nUCHMIUIMHA «IJKOJOTUSI KUBBIX CHCTEM)» CTAaBUT CBOEH IIEbI0 H3YYCHUE
B3aMMOOTHOIICHHSI OpPraHu3Ma W OKpYKawIeld cpenasl, (GopMHpOBaHHE MPEACTABICHUN 00
OCHOBHBIX MYTSAX M MEXaHW3MaX BO3JCHCTBUS paA3IMYHBIX SKOJOTHUYECKHX (AaKTOPOB Ha
OMoJIOTMYeCKUE OOBEKTHI, BKJIIOYAs 4YeJIOBEKa, SKOJOTMYECKHE IPUHIUIBI PAIMOHAIHLHOTO
MCIIOJIb30BAHUS PUPOJIHBIX PECYPCOB.

1.2 3apaun JUCHUIIMHBI

OCHOBHBIC 337]a4l Y4€OHOU JUCIUTUTAHBIL:
—  HW3y4YeHHUE CTPYKTYPHI OMOChHEpsl U IKOCUCTEM;

— H3y4yeHUue OMOJIOTMYECKOH aKTUBHOCTH M TOKCHYECKOTO BO3AEHUCTBHS Pa3IMUHBIX
KCEHOOMOTUKOB Ha MUKPOOPIaHU3MBI, PACTEHUS, )KUBOTHBIX U YEIOBEKA,

— H3y4YeHUE OOBEKTUBHBIX 3aKOHOB OPIaHU3alMM HKOJOTMYECKOr0 MOHUTOPHUHIA M
NPOPUIAKTUIECKUX MEPOIIPUATHH;

— MW3Y4YECHUE COYETAHHBIX BIUSHUA TOKCHYHBIX TSKEJIbIX METAIOB, HNECTULUIOB,
He(PTENPOJYKTOB U PA3JIMYHBIX BHUJOB M3JIyYCHHH Ha YEIOBEKAa U OKPY)KAIOLIYIO
cpeny;

— U3y4Y€HHUE OCHOBHBIX METOJOB, IPUMEHSIEMbIX B 3KOJIOIMUYECKOM MOHUTOPUHTE.

1.3 MecTo AucuuinHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

JucumrumHa «DKOJOTHS KHUBBIX CHCTEM» IO HampasiieHHio moarotoBku 12.03.02
«buoTexHuueckne CHUCTEMBI M TEXHOJOTMM» OTHOCUTCS K ydyeOHOMY LMKy oOmme
MaTeMaTHYeCKUe U eCTECTBEHHOHAYYHbIE TUCIUIUIMHBI 0a30BOM 4acTH.

B coorBercTBUM C y4yeOHBIM IJIAHOM, 3aHATHUS NPOBOAATCS HAa YETBEPTOM TOIY
oOyuenus. Hacrosmas nucuuIUIMHa HaXOAMTCS Ha CThIKE JUCHUIUIMH. HeoOxomumbiMu
IPEINOCBUIKAMHU Ul YCHEIIHOIO OCBOEHHMS JWCLUUIUIMHBI SIBISIETCS CIENYyIOIIEe: B IUKIE
MaTeMaTHYeCKUX TUCLUIUIMH: 3HAaHUE OCHOB JIMHEHHOI anreOphl 1 MaTeMaTHYECKOTO aHalu3a,
ymenue auddepeHnnpoBaTh U HUHTETPUPOBATH, 3HATH OCHOBBI CTATUCTUYECKOW OOpabOTKH
pe3yJIbTaToB.

B mukne oOmedu3nueckux AUCHUIUIMH HEOOXOAMMBIMU HPEANOCHUIKAMH  SBIISIOTCS
3HaHUE OCHOB KJIACCHUECKON MEXaHHMKH, MOJIEKYJSPHON (PU3UKH, DJIEKTPUUECTBA U MarHeTU3Ma,
pannodu3uku, 6MoPpU3UKY.

1.4 IlepedyeHb IUIAHHUPYEMBIX Ppe3yJbTaTOB O0y4YeHHS] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHS 00Pa30BaTEJILHOI IPOrPaMMBbI

HpOLICCC N3YUCHUS AUCHUIUIMHBI HAITpPaBJICH Ha (I)OpMPIpOBaHI/IC CICAYIOIHNX KOMIIETEHIIUMI:

OK-3, I1IK-17
nepeqduciums KomnemeHyuu
No Nnnexc Conepxanue B pesynbrare u3ydenus: yueOHOW AMCHUIUINHBI
[y, | KOMIIET | KOMNETEHLNH (nmm eé oOy4aromuecs: JOIKHbI
SHIIMU 4aCTH) 3HaTh | yMeTh | Baagers




e WNHupekc Conepxanue B pesynbrare uzyuenust yueOHON AUCIUTIIMHBI
[y, | KOMIET | KOMIeTeHIHH (v eé 00yYaromuecs T0JKHbI
SHIUHN 4acTH) 3HATh yMeTh BJIa/IeTh
1. OK-3 Cnoco6HOCTh OcHOBHbIE Hcnonb3oBath 3HaHUSIMU
HCIIOJIb30BAaTh OCHOBBI | COBPEMEHHBIE 0a3oBble 3HAHUS | OCHOB
SKOHOMMYECKUX SKOHOMHYECKUE | U HAaBBIKU | SKOJIOTHH,
3HAHUU B PA3IMYHBIX | KOHUEMHIIUH, yIpaBiIeHUsS HE00XO0IMMBIX
cepax OCHOBHbBIE uHpopmanuei JUI  pelieHus
KHU3HEICSATSNIbHOCTU. | UCTOYHUKHU JUTSE pelIeHus | Hay4HO-
3arpsi3HEHU, UCCIJIEIOBATENIbCK | UCCIIEI0BATEN
CIOCOOHbBIE ux BCKHX 3aJ1a4;
OKa3aTh npodecCHoHANIbH | HAaBBIKAMU
CYLIECTBEHHOE | BIX  3aJa4 B | CAMOCTOSTEIb
BIIMSIHUE HA obnactu HON paboThHI C
OMOJIOTMYECKHE | DKOJIOTHUH; HAy4YHOM
O00BEKTHI; OCYIIECTBIISATh JUTEepaTypou
MTOKCK
Heo0X0IuMoM
uHpopmauu
IIOCPEACTBOM
COBPEMEHHBIX
MH(OPMALIOHHBI
X TEXHOJIOTUI
2. [IK-17 | CnocoOHocTb Biafeth | OCHOBHbIE IIpumenars  Ha | MeTonukamu
METOJIMKaMU MEXaHU3MBbI MPAKTUKE METOMBI | MPODUITAKTUK
po(UIaKTUKH BO3JICHCTBUS yIIpaBICHUS B|H
MIPOU3BOJICTBEHHOTO pa3IMYHBIX chepe IIPOU3BOJICTBE
TpaBMaTH3Ma, KCEHOOMOTHUKOB | IPUPOJIONOIB30B | HHOTO
npodzaboneBanuii u Ha aHus TpaBMaTH3Ma,
MIPEeIOTBPALICHHUE Ouonoruueckue npog3abdonesa
9KOJIOTMYECKUX 00BEKTHI; HUH
MOCIECTBUI ¢busmKo-
XUMHYECKHE
MIPOLIECCHI,
JeKaIle B
OCHOBE
TOKCHUYECKHX
BO3JICUCTBUI
pa3IMYHON
CTETEeHH
WHTEHCUBHOCTHU

2 CTPYKTYPA U COAEPKAHUE JUCHUITJINHBI

2.1 PacnipenesieHre TPyA0eMKOCTH JUCHHUILINHBI IO BHAaM padoT
OO01mas Tpy10eMKOCTh TUCHIUIUINHBI cocTaBiseTr 3 3ad. en. (108 wacos), ux

pacnpeaciicHue 1o BuiamMm pa60T MMpEACTaBJICHO B Ta6J'II/IL[e

Bun yueGHOM paboThI

Bcero
4acoB

8 cemectp
(dacer)

KonTakTHasi pabora, B TOM 4YHCJI€:




AyIUTOpHBIE 3aHATHS (BCEro) 30 30
B tom uucie:
3aHATHUS JEKIIMOHHOTO TUIIA 12 12
3aHATUS CEMUHAPCKOTO TUTIA ) i
(ceMUHApBI, MPAKTUICCKUE 3aHSITHS)
JlaGopaTopHble 3aHATHS 10 10
Nuas koHTakTHas padora:
Kontpoib camocTositenpHOM padoTel (KCP) 8 8
ITpomexxyrounas arrecranus (MKP) 0,2 0,2
CamocTosiTe/bHAsA padoTa, B TOM YHucJIe:
[IpopaboTka yueOHOTO (TEOPETHUECKOT0) MaTepuaa 18 18
IToaroToBka Kk 3amuTe J1abOpaTOpHBIX PaboT 20 20
Pedepar 20 20
[ToaroToBka npe3eHTauu 1Mo TeMe pedepara 20 20
Konrtpoun
[ToaroroBka k 3aueTy 35,8 35,8
[TpomMexxyTodHast aTTeCTAIHS 3ayer 3a4er
OO01mas Tpy10eMKOCTh qac 108 108

B TOM YHUCJI€ KOHTaKTHas

30,2 30,2
pabota
3a4. efl. 3 3

2.2 CTpyKTypa AMCUMILIMHbI:

PacnpeneneHI/Ie BUJI0B yqeGHoﬁ pa60TBI H UX TPYAOCMKOCTH I10 pa3jciiaM OUCHUIIINHBL

KonmuecTBo yacoB
Ne AynuropHas | CamocToATENb
pas- HaumenoBanue pa3aenon Beero pabora Has pabota
nena
JI I13
1 buocdepa n mecto B Heil yenoBeka 16 2 - 14
2 BozneiictBue skonormueckux (pakTopoB Ha 18 9 5 14
01O000BEKTHI
3 [TpupoaHO-TEXHUYECKHE T'€OCHCTEMBI, Kak 18 9 5 14
COBPEMEHHBIE OCHOBHBIE (bakTopbl
B3aMMO/IeHCTBHS 00IIECTBA U TPUPOIBI
4 OCHOBBI YKOTEXHOJIOTUH 16 2 2 12
[TpaBOBBIE OCHOBBI H METOIBI O0ECTICYCHUS
) MPUPOJOOXPAHHOTO 3aKOHOAATENHCTBA B 16 2 2 12
00J1aCTH 3KOJIOTUU
MexayHapoaHoe COTPYAHUYECTBO B
6 16 2 2 12
00J1aCTH 3KOJIOTUU




paz-
nena

HaumenoBanue paznenon

KomnuectBo yacos

Bcero

AynuropHas
paborta

CamocrosiTens
Has pabora

I13

Umoeo:

12

10 78

2.3 Conep:xaHue pa3jieioB JMCUUILIAHBI:

2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

HaumenoBanue paznena

Conepxanue

®dopma TeKyIero
KOHTPOJIA

buocdepa n Mecto B Hel
YeJI0BeKa

Bubl 1 METOIBI SKOJIOTMYECKUX
UCCIIEI0BAHUI

[Ipusnaku u ycinoBus
CyILLIECTBOBAHUS KU3HH.

Hayano »%u3Hu 1 3BOJIIOLIHS )KUBOTO
BEIECTBA.

buonoruueckoe paznooOpasue.
OtkpeiTie ouochepsr. XKusoe
BEILECTBO U kM3Hb. HayuHoe
Hacieaue BepHanckoro

KonTponbhas
pabota, pedepar

BosaeiictBue
9KOJIOTMYECKUX (PaKTOPOB Ha
O61000OBEKTHI

EcTecTBeHHbIE IUKIIBI OCHOBHBIX
OnoreHHBIX BemecTB. L{UKITbI
HEKOTOPBIX TOKCUYHBIX 3JIEMEHTOB
(pTYTh, KaAMUii, CBUHEIL,
PalMOHYKIINU/IbI, TUOKCHHBI).
XapaKTepUCTUKN €CTECTBEHHBIX U
AQHTPOTIOT€HHBIX MCTOYHUKOB
3arpsi3HEHUN. JKOJOTUYECKast
OIAaCHOCTh KOCMUYECKOH
JeSITETTHHOCTH.

KonTponbHas
paborta, pedepar

[IpupoHO-TEXHNUECKHE
T€0CUCTEMBI, KaK
COBpPEMEHHBIE OCHOBHBIE
¢dakTopsl  B3aUMOJEHCTBUSA
oOuiecTBa v MPUPO/IbI

ITpuponHO-TEXHUYECKHE
reocuctembl. Knaccudukanuu
TEPPUTOPUH TIO IIIAHUPYEMOMY
BO3JEHCTBUIO Ha OKPYKAIOITYIO
npupoaHyto cpeny. Kpurepun
OLICHKH COCTOSIHUS TPUPOTHOU
cpenbl. DKOJIOTUUECKHE
nocneACcTBHs TexHoreHesa. OO0miue
3aKOHOMEPHOCTH BO3/IEHCTBUS
HKOJIOTMUYECKUX (PaKTOPOB HA
ouocucremsl. CpeacTBa U METOIbI
HKOMOHUTOPUHTA.

Kontponbnas
paborta, pedepat

OCHOBBI DKOTEXHOJIOTUH

Crioco0OsI 1 TipemapaTsl s
OYMCTKH MTPOMBIIIIJICHHBIX 30H OT
MECTHUIINIOB U TSHKEJIBIX METaJIOB.
CnocoObI OYHCTKH OT HEPTIHBIX
3arpsA3HECHUM.

TexHoreHHbIe KaTacTPODHI.

KonTponbHas

paborta, pedepat




OuucTka OT palnOaKTUBHBIX
3arpsA3HECHU.

HpaBOBBIe OCHOBBI U ME€TOIbI
oOecrieueHus

3arpsi3HeHue NPUPOIHBIX Cpel U
HOpPMaTHUBHBIE NTOKa3aTean. OCHOBBI
IIPAaBOBOT'O PETYJIMPOBAHUS B

KoHnrtponbnas

5 | mIpUpPOAOOXPaHHOIO
pHp P obsactu skoioruu. OCHOBHBIE pabora, pedepar
3aKOHOJATEIhCTBA B O0JIACTH
HOPMATHBHO-TIPABOBBIC JOKYMEHTBI
9KOJIOTHH
B o0JyiacTH 9Kosioruu B Poccun.
3apy0OexHble HOPMATUBHO-
METOJAMYECKHE JOKYMECHTHI
MexyHapoHOe A FOKYM ",
perIaMeHTHPYIOIIHNE BO3ICHCTBIE KonTponpHas
6 | corpymHUYECTBO B 001acTH

3KOJIOTNn

3arpsI3HSIONINX BEIIECTB.
Crangaptel cepun MCO B oOiactu

pabora, pedepar

HKOJIOTHH.
2.3.2 3aHATHSA CEMUHAPCKOI0 THIIA
HaumenoBanue pasnena dopma TEeKyIEero
TemaTuka NpakTUYECKOT0 3aHATUS
Ne | aucuummuinHbl KOHTPOJIS
BBeznenue B 3k0510r110
Omnpenenenue u coaepkaHue
9KOJIOTUH. Bujsl 1 MeTo b1
1 buocdepa u mecto B Helt DKOJIOTUYECKHUX MCCIIETOBAHMM. KontponbnsIii
YeJI0BeKa [Tpu3Haku u ycnoBus orpoc, pedepat
CYIIIECTBOBAHUS KU3HU Ha 3eMIIe.
OBomnronus )kuBoro. buonornueckoe
pazHooOpasue
IIpupoaHbIe pecypesl U UX
BOBJICUEHUE B c(hepy MHTEPECOB
2 BoszneiictBue skonormueckux | obmiectna. [lepuossl KontponbnsIi
(dakTOpoB HAa OMOOOBEKTHI IIPUPOIOIOIIB30- orpoc, pedepat
BaHMS. DKOCHCTEMBI U UX
XapaKTePUCTHKH
[Tpupoansie pakTopbl pa3BUTHA
IIpupoaHO-TEXHUUECKHNE PHPOAI ¢ pbl P
ouocoepsl. Kocmuueckue dpakTopsl.
re0CHCTEMBI, KaK .
3emiIsl, Kak TEIUIoBasi MallvHa. KonTponbHbIit
3 | coBpeMeHHBIC OCHOBHBIC

(bakTopsl B3aUMOJEHCTBUS
oOmiecTBa U MPUPOJIbI

['eonoruueckue HakTophl.
buonorunueckue daxtopsl. [Tousa —
OHMOKOCTHOE BEILIECTBO

ompoc, pedepar




[IpupoIHO-TEeXHUYECKUE
ICOCHCTEMBI, KaK
COBPEMEHHBIE OCHOBHBIE
(dakTopbl B3aUMOICHCTBUS
00I1IeCTBa ¥ IPUPOJIBI

Kpyrosopor BermiectB B Ouocdepe.
Boza u ee kpyroBopor.
EcrecTBenHBIC IUKJIBI OCHOBHBIX
Ouonornueckux BeniecTs. L{uKibl
HCKOTOPBIX TOKCUYHBIX 3JICMCHTOB
Y BEILIECTB.

KonTpoJibHbIii
ompoc, pedepar

OCHOBBI DKOTEXHOJIOTHI

YpO0OIKOIIOTHS M COLUATBHO-
IKOJIOTUYECKUE MTPOOIEMbI TOPOJIOB.
dakTopbl OJIarONOTyIHs
(mebnaromonyuwsi) roposioB. O
BO3MOYKHOCTSIX COKpAIIICHUS TEMIIOB
pacnos3anus ropoaoB. 3arpsi3HEHNE
BO3YIIHOM CPEJIbl TOPOJIOB.
Jlerpanaiusi BOJHBIX PECYPCOB.
3arpsi3HeHUE 1T0YB TOPOIOB.
["'eonkosiornueckue npodIeMsl
rOpojIoB

KonTpoJibHbIii
ompoc, pedepar

OCHOBBI DKOTEXHOJIOTHUI

IIpupoHO-TEXHUUECKHUE
reocucTeMbl. TeXHOPMIBHOCTD
MPUPOHBIX JTaHAMAPTOB.
3arps3HEHHOCTh NIPUPOAHBIX CPEIl U
HOpPMAaTHUBHBIE [T0KA3ATEIH.
3arpsi3HEHHOCTh PalilOHOB
Kpacnonapckoro kpas

KonTposbHblii
orpoc, pedepar

[TpaBOBBIE OCHOBBI U METO/IBI
oOecrieyeHus
MPUPOIOOXPAHHOTO
3aKOHOJATENLCTBA B 00JIaCTH
9KOJIOTHH

CornuanbHO-3KOIOTHYECKUE
YCIIOBUS Y TIPUOPUTETHI
npUpoA0NoNab30BaHuu. [Ipodaemsl
Pa3BUTHS BAKHEUIIINX
MIPOMBIIIJIEHHBIX KOMITJIEKCOB.
[TpoGneMbI CenbCcKOTo X03sCTRA.
Hapymienue 3emMens OTKPBITHIMU U
T10JI3EMHBIMU TOPHBIMH paboTaMu

KonTposbHbIii
orpoc, pedepar

MexyHapoaHoe
COTPYAHHYECTBO B 00JIACTH
9KOJIOTHH

DKOJI0ru4ecKas CUTyanus u
310pOBbE HacesneHus. Kpurepun
KaueCTBa OKPYIKAOLEN CPEbl.
DKOJIOTUs U 310pOBbE HACEIECHUS
Poccuu. Dxonoruueckue GpakTopsl u
310poBbe xuTenel KpacHogapckoro
Kpas

KonTposbHbIii
orpoc, pedepar

buocdepa u mecto B Helt
YeJIoBeKa

IKOIOTHs YEITOBEKa.
[Mcuxomoruueckre 0COOCHHOCTH
JUYIHOCTH. TBOPUYECTBO, HHTEIIICKT,
Xapaktep. AJanTaiys 1 TOMeocTas.
VYcnoBus u (pakTopsl NOJIEpKAHUS
HKOJIOTHYECKOM YUCTOTHI U
HECTICITU(PUICCKON TOJICPAHTHOCTH
OpraHmu3ma

KoHnTponbHbIii
ompoc, pedepar




2.3.2 JlaGopaTopHble padoThl

Ne HaumenoBanue Copneprxanue 1a0opaTopHOi paboTHI ®opma
JIP nabopaTopHOU TEKYIIETO
paboThI KOHTPOJISI
1 Onpenenenne coaepkanusa | Onpenenenue I1okasareine kadectBa u | 3amurta JIP
xene3a (IlIl) B muTheBOI | moka3zaTeneil 6€30MaCHOCTH MUTHEBOM BOIBI
BOZE pa3IMYHBIX PailOHOB TOpOJa C IOMOIIBIO
CHEKTPO(HOTOMETPHUIECKOTO METOIA.
2 Onpenenenue coaepkanus | 3ydyeHne 3JIEKTPOXUMUYECKUX MeToJ0B | 3amuTa JIP
kagmus (1) u ceunna (1) B | usmepenus 3arpsA3HAIOLIUX BEILECTB
BOJHBIX pacTBopax | BOJHOMH Cpelbl u COOTBETCTBHUE
METOA0M WHBEPCUOHHOH | CAaHUTAPHBIM HOPMaM U IIpaBUjIaM.
BOJILTAMIIEPOMETPUH
3 | Onpenencarie aMUHOKUCIIOT | M3yuenue METOJIOB u3mepenus | 3ammra JIP
B HX CMECH C MOMOIIBI | TOKCUYECKOrO BO3JIEHCTBUA
TOHKOCJIOMHOMH KCEHOOMOTUKOB Ha OMOOOBEKTHI
xpomMarorpaduu

KypcoBble padoThl: He npedycmompensl

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUsI AJIs1 CAMOCTOATEIbHON padoThl
00y4yarIuXCcs M0 JUCHUILIMHE (MOIYJII0)

[Tepeuenb yueOHO-METOAMUECKOTO 00ECIeYeHHS JUCIUILIUHBI
T10 BBIITOJIHEHUIO CAMOCTOSITEJIbHON pabOThI
Meroanueckue yka3aHus 110 U3yYEHUIO TEOPETUUECKOr0 MaTeprala,

No Buxg CPC

1 |[Ipopabotka

yueOHOro yTBEpXkAeHHbIE Kadeapoil paarnoU3nKu 1 HAHOTEXHOJIOTUH,
(Teopetnueckoro) |mporokoa Ne 7 ot 20.03.2017.
MaTepuaia
2 |[loaroroBka Kk Metoanueckue ykazaHHs 110 BBITOJIHEHHUIO JJAOOPATOPHBIX padoT,
3aIlnTe yTBEpXkAeHHbIE Kadeapoil paarnoU3nKu 1 HAHOTEXHOJIOTUH,
1a00paTOPHBIX nporokoi Ne 7 ot 20.03.2017.
pabot
3 bymenesa 10.U. Kak npaBuibHO Hamucath pedepar, KypcoByro U
JUIUIOMHYIO paboThl: YueOHoe nocobue s 6akaiaBpoB
[DnexTpoHHbIH pecypc]: yuebd. nocodue. — M.: lamkos u K, 2016. —
140 c. — Pexxum nocryma: https://e.lanbook.com/book/93331.
Pedepar

Kysneno U.H. Pedepatsl, KypcoBble U IUTIIOMHBIE pabOTHI.
Meroanka moAroToBKU U 0popMIIeHUs [ DIIEKTPOHHBIN pecypc]: yueO.
nocobue. — M.: Jlamkos u K, 2016. — 340 c. — Pexxum nocryma:
https://e.lanbook.com/book/93303.

Boutersxanuna A.O. JlenoBble 1 HaydHbIe MPe3eHTaluu [ DIeKTPOHHbII

5 [IToaroroska

MPE3EHTALNU pecypc]: yaedHoe nmocobue. — M., bepnun: Jupexr-Meaua, 2016. —
10 TEME 115 ¢. — Pexxum mocryma:
pedepara http://biblioclub.ru/index.php?page=book_view_red&book_id=446660.

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHON pPadOThl 00ydaromuXcsl U3
YKCJIa UHBAIMIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTAMHU 3710poBbs (OB3) npegocrapistoTcs
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS M BOCTIPUATHS HHPOPMAIIUH:

JUist 1 ¢ HapyIIEHUSIMH 3PEHHSL:

— B IIeYaTHOM popMe YBEITUICHHBIM MIPUPTOM,



http://biblioclub.ru/index.php?page=book_red&id=446660&sr=1
http://biblioclub.ru/index.php?page=book_red&id=446660&sr=1

— B (hopMe DIICKTPOHHOTO IOKYMEHTA,.

JIst UL ¢ HapyIIeHUSIMH CITyXa:

— B (hopMe DICKTPOHHOTO JOKYMEHTA.

JInst UL ¢ HapyIIEHUSIMH OTTIOPHO-/IBUTATEIILHOTO anIapara:

— B (popme ayamnodaiina.

JlaHHBII TIepeYeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

JUia 1mpoBeleHMs 4acTH JIEKIUOHHBIX 3aHATUI MCIIOJIB3YETCSl CIIEHUAIN3uPOBaHHAs
JEKUMOHHAs  ayauTopusi  Qusuko-texHuueckoro  ¢akynbrera (201C),  ocHameHHas
MYJBTUMEAUMHBIM IIPOEKTOPOM, 3KPAaHOM, MHTEPAKTUBHOM JOCKOH, a Takke Npudopamu u
00opy/0BaHUEM JIJIsl IOCTAHOBKHU Y4€OHBIX JAEMOHCTPAIMOHHBIX HKCIIEPUMEHTOB; JINTEpPATypa B
OubnMoTeke yHUBEpCUTETa. YCIEIIHOE OCBOEHHE MaTepHaja Kypca mpernosiaraetT OOJbIIyio
caMoCTOsITeNIbHYI0 paboTy OakalaBpoB U PYKOBOACTBO 3TOM pabOTOH €O CTOPOHBI
IIPENO1aBaTEeIICH.

B ydeOGHOM mporiecce MCIONB3YIOTCS aKTUBHBIC W MHTEPAKTUBHBIC (DOPMBI NMPOBEIACHHUS
3aHATUNA: MO3TOBOM mTypM, paboTa B MallbIX TpYMIax, HCHOJIb30BaHUE OOIIECTBEHHBIX
pecypcos.

CymiecTByeT cuctemMa CEMECTPOBBIX 33JaHM, B KOTOPON KaKIblil CTYACHT 3a CEMECTp
JIOJDKEH CaMOCTOSATENBHO MOJITOTOBUTH U 3AIIUTHTH pedepaT Mo OJHOU U3 MPEIOKEHHBIX TEM.
3ananue caaercs B oopMe Oecesbl ¢ MPenoaBaTesieM B CHEIHATIbHO OTBEIEHHOE BpeMs (IIpUeM
3a1aHUi).

Ha cemunapckue 3aHsiTUA BbIHOCUTCS Okoyio 80 % wmaTepuana HU3JI0KEHHOTO B
nporpaMMe JIuCHUIUIMHBL. OcTallbHas 4YacTh MaTepualia BBIHOCUTCS JJI CaMOCTOSITEIBHOIO
u3ydeHus. B KOHIE KaXXJOro MNpakKTUYECKOrO 3aHATHUS MPEeAIararTcs JUisl BBINOTHEHUS
TBOPUECKHWE W MCCIEN0BATENbCKUE 3aJaHusl, YIIIYONAOIIMe W paclIMpsiolue y4eOHbIN
MaTepuain, pa3BUBAIOLIME WHHOBAIIMOHHOE MBIIUICHHE, a Takke YyMeHue paboTtath C
IPUBJIEYEHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTHil. BrinonHeHune 3THX 3anaHuit
00CYX/1at0TCs Ha CIEYIOLIEM 3aHATHH.

Ha npakTtuueckux 3aHSTHUSX pacCMaTpUBalOTCSd OCHOBBI TEOPUH, TPEOYIOLINE CIOMKHBIE
MaTeMaTHUYeCKHUe BBIKIAAKH, PAa3IUYHble METOMABI DEIIeHUs 3a/ady, HauOoliee TUMUYHBIE U
TBOpUECKHUeE 3a1a4yn. J{Jis 3aKperieHus: MaTepuaia, pacCMaTpUBaeMOIo Ha 3aHATHUAX, OaKkalaBphbl
MOJIy4aroT JOMAILIHUE 3a/1aHKs B BUJIE Psi/Ia 3a1a4 U3 COOTBETCTBYIOLIUX 33JaYHUKOB.

CamocrosTenbHas padoTa Mo AUCUMITIINHE BKIIOYAET:

- CaMOIIOJITOTOBKY K y4EOHBIM 3aHATHAM 10 KOHCIIEKTaM U Y4eOHOH TUTepaType;

- IOJITOTOBKY pedepaTos.

VYcneniHoe OCBOGHHME MaTepHualia Kypca MpearnoyiaraeT OOJBIIYI0 CaMOCTOATENbHYIO
paboTy ¥ pyKOBOJICTBO 3TOM pabOTO# CO CTOPOHBI MPETOIaBaTeeH.

Jlnst v ¢ orpaHUYeHHBIMA BO3MOXHOCTSIMU 370POBbS IIPEIYCMOTPEHA OpraHU3aIMs
KOHCYJIbTAIMH C MCIOJIb30BAHUEM AJIEKTPOHHOMN MOYTHI.

4. OueHOYHbBIE CPeICTBA /s TeKYIIero KOHTPOJIsA YCIeBaeMOCTH U NPOMeKYTOYHOMH
arrecTanuu

Tekymmii KOHTPOJIb: COCTaBJIEHUE U 3alIUTa pedepaToB; MPOBEPKA JOMAITHUX 3aJaHUH 110
TEMaM CEMHMHAPCKUX 3aHATHI. OTBETHI Ha KOHTPOJIBHBIE BOIIPOCHI, KacaroIuecs
COOTBETCTBYIOIIUX Pa3/I€lIOB TUCIUIINHBI.

HTOoroBblif KOHTPOJIb: 3a4€T

4.1 ®oHA OLICHOYHBIX CPEACTB VI MPOBEACHUS TeKYIIel aTTeCTAlUuN



4.1.1 Temsbl pedepaToB

CryneHTsl BBIOMpAlOT TeMy pedepara, TOTOBIT €ro CaMOCTOSTENBHO U BBICTYNAIOT € JOKJIAI0M
Ha CEMMHAPCKOM 3aHATUU

1. CoBpemeHHBIC TPOOIEMBI pATUAIIMOHHON KOJIOTHHI

2. DKOJIOTNY€eCcKasi ONaCHOCTb KOCMUYECKON NESATENIbHOCTH

3. «BropuuHas 3K0J0rus» - nepepadoTka NPOMBIIIJICHHBIX U OBITOBBIX OTXOJI0B

4. TexHO(PUIBHOCTH MPUPOTHBIX JaHIIIA(TOB

5. IlpuponHbie pecypcsl U UX BOBJIEUEHHE B Cepy UHTEPECOB 00IIEeCTRA.

6. CriocoObl M mpemapaTsl A OYUCTKH TMPOMBIIUICHHBIX 30H OT TECTHIMIOB M TSKEIBIX
METaJUIOB.

7. CriocoObI OUUCTKH OT HEPTIHBIX 3arPS3HEHUI.

8. TexHorenHsle kaTacTpodsl. OUNCTKA OT PaIMOAKTUBHBIX 3arPsI3HEHUH.

9. 'enetnyeckn MOIM(UIIMPOBAHHBIE TPOAYKTHL. OCHOBHBIE TPOOJIEMBI.

10. OcHOBHBIE TyTH 3arpsiI3HEHUS] IPOAYKTOB MMUTAHUS U NIPOJJOBOJILCTBEHHOT'O ChIPhS
11. Hayuynoe nacneaue Bepnanckoro.

12. HopmatuBHas 6a3a B 00,1aCTH 3KOJIOTHH.

13. Dxonoruyeckasi MapKUPOBKA TOBAPOB.

14. Metozp! 1 TprOOpPHI AJIst KOHTPOJISI €CTECTBEHHBIX PaJIMOHYKIU/IOB.
15.AnTponoreHHOE BO3/I€CTBHE HA IPUPOJIHBIE LIUKJIbI KPYTOBOPOTA BEILECTB.

16. Vcnonbp3oBaHue HETPAIULIMOHHBIX HCTOYHUKOB SHEPTUU.

17. Dxonoruueckuii MOHUTOPHHT.

4.1.2 KoHTpOIBbHBIE BOIPOCHI IO pa3zeiaM y4eOHOH MporpaMmbl
BapuanTt 1
1. Ilepeuncnure u KpaTKo OXapaKTEPU3yWTE METO/bI U CPEJICTBA IKOJOTUUECKUX UCCIIEI0BAaHUI
2. KakoBbl BaxXHEHIIME yCIOBUS CYIIIECTBOBAHUS U PAa3BUTHUS JKU3HU Ha 3emIe
3. Tlepeuncnure Ba)KHEHIIIE COBPEMEHHBIEC IKOJIOTHUECKUE TPOOITIEMBI

4. Yro Takoe MpUPOIHBIE PECYPChl U KAKOBO WX 3HAYEHHE B J)KU3HU 00IIecTBa?

5. /[laiiTe onpeneneHne CUCTEMbI U PUMEPHI CUCTEMHOT'O TIOJX0/a K aHAJIU3y COOBITUH,
IIPOUCXOSAIINX B IIPUPOJE.

6. Kak cienyer monmmars uepapxuro skocucreM? [IpuBenuTe mpuMepsl.

7. Kak Ha3pIBarOTCs OPraHU3MBl, SBISIOIIMECS HCTOYHUKOM >KU3HU Ha IUIaHeTe 3eMIls,
pa3BHBarOIIMECS Ha OCHOBE UCIOJIb30BaHMUs COJTHEUHOM 3HEeprun?

8. Uro Takoe TOJEPaHTHOCTb U KaKOE 3HaUCHHE OHA UMEET Ul YeJIoBeKa U od1ecTBa?

9. HaszoBurte nBa Onoreoxmmuyecknx mnpuHnuna B.M.BepHaackoro u mosSCHUTE MPUYHHEI
HUX JICUCTBUS

10. Kakne nmanmmadThl TNPHHATO HA3bIBaTh TEXHOTCHHBIMH O€UIEHAaMH U TI0YeMy
HE)KEJIaTEJIbHO X Pa3BUTHE HA MOBEPXHOCTHU IUIAHETHI 3eMiIs?

11. Kak creayet moHMMATh MPOIIECC 3arpsS3HEHUS OKPYKAIOIICH Cpebl?

12. Kakue BHelIHHE U BHYTPEHHHUE MPUYUHBI 00YCIIaBIMBAIOT YKOJIOTHUYECKYIO CUTYallIO B
ropoje? [IpousmocTpupyiiTe npuMepamu.

13.B yem CyTh THUNHMYHBIX NPOTHBOPEYHH, BO3HUKAIOUIMX MEXIY IUIAHUPOBOYHBIMU
NoIXoJaMHu K (pOpMHpPOBAHHUIO TOpoja U ONTHUMM3AIMEH €ro 3KOJOTUYECKUX YCIOBHM?
[TpuBennTe NpUMeEpBHI.

14. [laifTe onpeneneHne 3K0JI0TUN YeJIOBeKa U MOKAKUTE ¢ KAKUMU HayKaMy OHa CBs3aHa

15. [lepeuncnure hakTopsl 6IATONOTYUNS OKPYKAIOIIEH CPe/Ibl 0 OTHOIIEHHUIO K YEIOBEKY

16. Yto nexuT B OCHOBE IpoIecca alaTalluy YeJI0BeKa K MEHSIOIUMCS YCIOBHIM?
Bapmuanr 2
1. Kak cnenyer nonnMats TepMuH "I eHeTHUECKU Ipy3" B OTHOLLIEHUH HACETIEHUS?
2. Yro Takoe MOMyJsALUSA U UMEIOT JIM MOIMYJIALUU KaKue-TO MPaKTHUECKUE 3HAYCHUS B
YKU3HU JTroaen?



3. CoBpeMeHHas YKOJIOTHS MTPEICTABISAET COO0I CHCTEMY B3aUMOCBSI3aHHBIX 00IacTei

3HaHuil. Kakue o0macTu 3HaHUW BXOJST B 3TY CUCTEMY?

Yro Takoe NpupoAHO-PECYPCHBIN OTEHIINAN?

5. Kak BbI npencraBsere cede SKOIOrHUECKU KPU3NC, BOSHUKAIOIINN MEXIy 00IIeCTBOM
U IIpUpo0oi?

6. Kakoe cocTtosiHEE SKOCHCTEM HA3bIBAETCS KBA3UCTALIMOHAPHBIM?

&

7. UYro Takoe TpopUUECKUE CBSI3M MEXKy OPTraHU3MaMHU M KAKO€ MECTO B ATHX CBS35X
3aHUMAaeT YeJIOBeK?

8. Uro Takoe CyKIeccus U KaKhe MPUYMHBI BHI3BIBAIOT €€ BOSHUKHOBEHHE?

9. UYewm ompenensieTcs MOCTOSHCTBO KOJMYECTBA AKUBOTO BellecTBa buochepsi?

10. Yro Takoe npupoano-rexunyeckas reocucrema (IITT'C). [IpuBenute npumepsl

11. [To KakUM KpUTEPUIM MOXKHO OLIEHUTH COCTOSIHHE MMPUPOJAHOMN Cpeiibl?

12. OgauM H3 TOCIENCTBUI MPOILECCOB ypOaHW3alUU SBISETCS "pacroii3aHue TopoioB'.
Kak moHnMaTh 3TO SBJICHUE U KAKOBBI €r0 IPUYHUHBI?

13. KakoBbI TJIaBHEHIIIHE KOJIOTHUECKHE TOCTIEACTBHUS ""pacIion3anus TOpojoB".
14, JlaiiTe onpeneneHus 310POBbs YeIIOBEKa

15. Kak BbI TOHMMAETE YKOMOHUTOPUHT B Ka4eCTBE MH()OPMAIIMOHHOW CUCTEMBI?
16. [lepeuncnurte mokazareiu, XapaKTepU3YIOIINE KaYeCTBO KU3HU C TIO3UIIMH KOHIEIIIUN
YCTOWUYMBOI'O pa3BUTHSL.

Bapuant 3

1. Kak cnenyer monnmats TepmuH "['eHOQOHA" ¥ KAKOBO COCTOSTHHE T€HO(POH A POCCHUSIH?
Jaiite omnpeneneHue MNOHATUSA "OKoJorumdeckas HumA" W INPUBEOUTE NPUMEPHl €€
"3anoHeHus" B ypOaHU3UPOBAHHBIX SKOCHCTEMAX.

N

Yto Takoe BUJI U KaK HCIIOJIB3YCT YCJIIOBCK CBOMCTBA BHJa B CBOHX LICJ'I}IX?
KakoBEI BaxkHEHIIINE OTIWYHS KUBOT'O B€OICCTBA OT HEXXHUBOTO?

HazoBuTe 0CHOBHBIC ITEPHOIBI TPUPOJIONIONH30BAHUS U IIOKAKUTE B U€M X OTJIMYHE.
JlaiiTe ompeneneHue HKOIOTUYECKOW CHUCTEMBI W KPUTEPHUH €€ MPOCTPaHCTBEHHOTO
000CHOBaHUS (WJIM OTPAaHUYCHUS).

o0 ko

7. UYrto Takoe OMOILIEHO3 U KaK OH COOTHOCHUTCSI C 9KOCHCTEMOI?

8. Kak BbI npencrapinsiere cedbe TEXHOTCHHbIE KIIMMATUYECKHE U3MEHEHUs?

9. Yro Takoe 6mocdepa? KakoBbl ee CyITHOCTh U TIOJIOKEHNE B CHCTEME 3eMHBIX 000JI0YEK.

10. B ueMm cyTh 3aKk0Ha OMOT€HHON MHUTPALMH BelecTBa?

11. B KakuxX KaTerOpHsIX MOXKHO OICHUTHh BIIHMSHUE XO3SHCTBEHHOH JESTETHHOCTH Ha
HKOCHCTEMBI?

12. Kak crnenyeT noHMMAaTh mpoliecc ypoaHu3anun?

13. Yro BXOAHT B cOcTaB OMOC(HEPHOI KOMIIOHEHTHI ropoja?

14. KakoBO COOTHOIIEHHE 3/I0POBbsI UEJIOBEKAa C COCTOSHHEM OKpYKAIOUIeH CpeJbl.
IIpuBenuTe npuMepsI

15. Kakoii mokazarenb  sBISETCS  3aMBIKAIOIIMM B OLIGHKE COCTOSIHUA  Cpe.bl
ypOaHU3UPOBAHHBIX OMOIIEHO30B?

16. Yto Takoe cTpecc U KaKOBBI IPUIHHBI €T0 BHI3BIBAIOMIHE?

4.2 ®oHI OLIEHOYHBIX CPEICTB Il MPOBEACHUs TeKyleil aTTrecTauuu
— KOHTPOJIbHOE TECTUPOBAHUE BO BPEMSI CEMHUHAPCKUX 3aHATHUI;

— IIPOBEPKA 3HAHUN CTYJACHTAa OCHOBAHA HAa KOHTPOJIBHBIX BOIIPOCAX, IPUBEICHHBIX B ONIMCAHUHU



paboThI U TOMOJHUTENIBHBIX BOIPOCAaX, KaCAIOLIUXCS COOTBETCTBYIOMIMX PA3/AeI0OB IUCIUIUIUHBIL.
4.2.1 IlepeyeHb BONPOCOB, BLIHOCMMBbIX HA 3a4eT
1. Tlepeuncnute U KpaTKO OXapaKTepU3yHTe METOAbl U CPEACTBAa SKOJIOTMYECKHUX
HUCCIIENOBAHUMN.
2. Ilepeuncnute BayKHEHIINE COBPEMEHHBIE SKOJIOTMUYECKHUE MTPOOIEMbI
3. DxocwucteMsl. [IpuMepbl CHCTEMHOTO MOIX0/a K aHATTN3y COOBITHH.
4. buoIeHO03, ero CBI3b C PKOCUCTEMOM
5. 3axkoH OMOTeHHOW MHUTpAIlUU BEIIECTRA.
6. B Kakux KaTeropusix MOXHO OIICHUTb BJIMSIHHE XO3SHCTBEHHOW NEATEIbHOCTH Ha
HKOCHCTEMBI.
7. Uto BXOAUT B cocTaB 6rochepHOl KOMIOHEHTHI TOpo/ia.
8. Kakoit mokazatenb sBISETCS 3aMBIKAIOIIMM B  OIICHKE COCTOSIHUSI  CPEIbI
ypOaHU3NPOBAHHBIX OMOIIEHO30B?
9. Uto Takoe npupoOgHO-PECYPCHBIN NOTEHIAI?
10. Uem ompenensieTcs MOCTOSHCTBO KOJMYECTBA KUBOTO BellecTBa buochepsi?
11. Yro Takoe npupogHo-rexuuyeckas reocuctema (IITTC). [IpuBenure mpumepsl.
12. IIuKJIbI TOKCUYHBIX BEIIECTB.
13. EcrecTBEeHHBIE IIUKIIBI OCHOBHBIX OMOJIOTHYECKHUX BEIIECTB
14. 3arps3HEeHHOCTh MPUPOTHBIX CPEJl U HOPMATUBHBIE MOKa3aTeNn
15. Jerpaganus BOAHBIX PECYPCOB
16. Dxonoruyeckasi OImaCHOCTb KOCMHYECKOM JIeATeTbHOCTH.
17. Dxonmoruueckasi CUTyalus ¥ 3JJ0pOBbE HACEIEHUS
18. Kputepun kauecTBa OKpy>Karollel NpupoIHON Cpeibl.
19. YcnoBust u QakTopsl MOAAEPNKAHUA DKOJOTUUYECKOM YHCTOTHI M HeCTeUupUUECKOn

TOJICPAHTHOCTH OpraHu3Ma.

OneHouyHbIe CpeACTBa ISl WHBAJIMAOB M JIMII C OTPAHUYCHHBIMH BO3MOXHOCTSMHU
37I0POBBSI BHIOMPAIOTCS C YUYETOM MX MHJIUBHUIYATBHBIX ICUXO(PU3UUECKIX OCOOCHHOCTEH.

— TpU HEOOXOJUMOCTH HHBAIMIAM M JUIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
3JI0POBBS ITPEIOCTABIISIETCS JOMOJTHUTEIFHOE BPEeMsI JIUIsl TIOJITOTOBKM OTBETA Ha dK3aMEHE;

— MPU MPOBEICHUU MPOILETYPHI OLICHUBAHUS PE3yIbTATOB 00YUEHUST HHBAIUOB U JIUIL C
OIrpaHUYCHHBIMH BO3MOXXHOCTAMU 30POBBA MPEAYCMATPUBACTCA HUCIIOJIB30BAHHUE TEXHHYCCKUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3H C UX UHIUBUAYATHHBIMH OCOOCHHOCTSIMU,

— IIpU HEOOXOAUMOCTH JJIsl 00YyYaIOIIUXCsl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
W UWHBaJWAOB TIpOLIEypa OILICGHWBAHUSA pE3YyNbTaTOB OOyUeHHUS M0 AUCIMILIUHE MOXKET
MIPOBOMTHCS B HECKOJIBKO JTAIIOB.

[Ipouienypa oleHUBaHUsI pe3yabTaTOB OOYYEHHUS WHBAJIUAOB U JIUIl C OTPAaHUYCHHBIMHU
BO3MOXHOCTAMU 300POBBA IO AUCHUIIIIMHE MPEAYCMATPUBACT MPEAOCTABIICHUEC I/IHCbOpMaI_[I/II/I B
dbopMax, afanTHPOBAHHBIX K OTPAHUYCHHSIM HX 370POBBS M BOCIIPHUATHS UH(POpMAIIHH:

JITsL 7T ¢ HApYIICHUSIMH 3PCHUS

— B IieyaTHOU popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JIist JiL ¢ HapyIIEeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.



I[HH JIAI ¢ HAPYIICHUAMHU OIMOPHO-ABUIATCIIBHOIO arllapara:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

I[aHHBIfI MNEpCUCHb MOXKCT 6BITB KOHKPCTU3UPOBAH B 3aBUCHUMOCTHU OT KOHTHHICHTA

oOydJaronuxcs.

5. [lepeyeHb OCHOBHOM M IONOJTHUTEJIbHON YUeOHOM JTUTEPATYPbI, HEOOXOAUMOIH 151
OCBOEHUS TUCHMUILINHBI
5.1 OcHoBHasi JIuTEpaTypa:

1. Kopobkun, B. M.Dxomorus: yueOHUK uist cryneHToB By3oB / B. WM. KopoOkun, JI. B.
ITepenenbckuii. — PoctoB H/[]: ®enukc , 2009(2006,2005). - 602 c.
2. buonornueckuii KOHTPOJb OKPYXKAmoIIeH cpeabl: OMOMHIMKAIUSA M OHMOTECTHPOBAHUE
yaeOHoe rmocobue it ctyaeHToB By30B / o pea. O. I1. Menexosoii, E. 1. CapanynbeueBoii; [O.
I1. MenexoBa u zp.]. - 3-¢ u3x., crep. - M.: Akagemus, 2010. - 288 c.
3. Kanpirun, B.I'. [IpomsbinenHas skonorus: ydyeOHoe mocobue st CTyJaeHToB By30B / B. T
Kaneirun. - 2-e u3g. - M.: Axkagemust, 2006. - 431 c.
4. Topauenko B.A., ITokazeeB K.B., CrapkoBa M.B. Dkonorusi. ba3oBblil Kypc Uit CTYACHTOB
Hebuoiornyeckux crenuanbaocreil. U3n-so "Jlans", 2014. 1-e usn. -640 c. ISBN: 978-5-8114-
1523-6

Jl5is 0cBOEHHS AUCHUILTUHBI HHBAIMIAMH U JTUI[AMH C OTPAaHHYEHHBIMH BO3MOKHOCTSIMH

3I0pOBbsSl MMEIOTCSl M3JAaHUS B JIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanby, «¥Opaiit», «YHUBepcurerckas o6udanoreka ONLINE».

5.2 lonoiHuTebHAS JIUTEpPATypa:
1. buocdepa: 3arpssuenue, nerpaaanus, oxpana / JI.C. Opnos, JI.K. CanoBuukosa, H.1.
Cyxanoga, C.f. Tpopumos. — M.: Beicu. mik., 2006;
2. EmenbsnoB A.I'. OcHOBBI npupoaonoiab3oBanus: yueoHuk / A. I'. EmenssHoB . - 6-e u3fm.,
nepepad. - M.: Axkanemus, 2011. - 255 ¢;
3.buonornyeckuif KOHTPOJb OKpyXKarolled cpeabl: OMOMHAMKALMSA W OMOTECTUPOBAHHE
yaeOHoe mocodue ist ctyaeHToB By30B / o pen. O. I1. Menexosoit, E. 1. Capanynbuesoit; [O.
I1. MenexoBa u ap.]. - 3-e u3n., crep. - M.: Axagemus, 2010. - 288 c.
4. Hukonaes, C. M. Upe3BbluaiiHble cUTyaluu U 3kojorudeckue npodiemst / C. M. Huxomnaes;
Poc. akan. Hayk, Cub. ota-uue, UH-T reosnorun u MuHepanoruu ; oTB. pen. JI. I1. PuxBaHos. -
Hosocubupck : I'eo, 2007. - 379 c.
5.3 Ilepuoguyeckue U31aHNs, HAYYHO-TEXHHYECKHE KYPHAJIbI
1. Kypnan «PagnoTexHuka v 3JI€KTPOHUKA)
2. Xypnan «Pannanuonnas 6uosnorus. Paanoskonorus»
3. Kypnan «bnoMenunuHcKas panodIeKTPOHUKA
4. XKypnan MU3Bectus BoicnX yueOHbIX 3aBeneHnid. CeBepo-KaBkasckuii pernon. EcrecTBeHHbIe
HayKH. WWW.izvestiya.rsm.ru
5. PedepatuBHslii xkypHan «PaanoTexHuka»
6. Kypnan «buoduszuka
6. Ilepeuyenb pecypcoB HHGOPMANUOHHO-KOMMYHMKAIMOHHON ceTtHn «HMHTepHETY,
He00XO0AUMBIX /IJISl 0CBOEHUS AUCHUILINHBI
JlomycTrMble CCHUIKM Ha HHTEPHET-PECYPCHI MPECTABIECHBI B TAOIHUIIE.

No
n/ | Cchuika [Tosicuenue
|
http://www.book.ru BOOK.ru ~ DIEKTpOHHAA 6H6n1110TeqHaﬂ cucrema (ObC)
1. COBPEMEHHOW y4eOHOI U HAyYHOU JTUTEePaATYPHI.
bubmoreka BOOK.ru conepxut akTyanbHYIO JUTEPATYPy



http://www.izvestiya.rsm.ru/
http://www.book.ru/

M0 BCEM OTpaciasM 3HAHUW, KOJUICKIUS MOMOIHIETCS
9JEKTPOHHBIMM KHUTAMHU paHbIIe M3JaHUS TEYaTHOU
BEPCHH.

http://www.ibooks.ru

ANOyKkc.py — O9JeKTpoHHass OuOIuMoTe4Has cHucTremMa
ydeOHOH © HAy4yHOH JMTepaTyphl. B  3JIeKTpOHHYIO
KOJUJICKIMIO BKJIFOUEHBI COBPEMEHHBIE YI€OHUKH M TTOCOOHS
BeIyIIUX U3arenscTs Poccun.

http://www.sciencedire
ct.com

[Tnarpopma ScienceDirect obecnieunBaeT BCECTOPOHHUIA
OXBaT JIUTEPATyphl U3 BCEX 00JacTel HAyKU, MPEAOCTaBIISA
noctyn K Oonmee demM 2500 HaMMEHOBaHMU >XYpHAJOB H
ooiee 11000 xHUI ©3 KOJUIEKIIMHA  H31aTEILCTBA
«OIBb3eBUP», a TakKe OrPOMHOMY YHCIY JKypHAJIOB,
OITyOJIMKOBAaHHBIX MPECTUKHBIMU HAyYHBIMU
COOOIIECTBAMHU. [TonHoTEKCTOBAS 0aza JTAHHBIX
ScienceDirect sBnsercss HenpeB3oiiieHHBIM HHTepHeT-
pecypcom HAyYHO-TEXHUYECKOMN 5 MEJIULIMHCKOM
nH(pOpMaLIUU U COAEPKUT 25% MUPOBOTO PHIHKA HAYUHBIX
myOJIMKanui.

http://www.scopus.co
m

baza pannbix Scopus wunHmekcupyer Oonee 18 ThIC.
HAaVMEHOBAHUM KYpPHAJIOB OT S5 ThIC. MEXKIYHapPOIHBIX
W3J1aTeNbCTB, BKItouas 6osee 300 poccuiicKuX *KypHaIOB.
Hemnpes3oiinennass moaaepkka B IMOUCKE  HAy4YHBIX
MyOIMKaui U MPeIOCTaBIEHUU CChIJIOK Ha BCE BBIIIEIINE
pedeparhl u3 OOMIMPHOTO 00bEMa JOCTYITHBIX CTATCH.
Bo3moxHOCTh MoNydeHus HHQOpPMAIMH O TOM, CKOJIBKO
pa3 CChUIANKNCH IOPYrUe aBTOPHI Ha HWHTEpecyromlyto Bac
CTaThl0,  MPEJOCTABISETCS  CIHUCOK  3THUX  CTaTeu.
OTcnexxnuBaHuE CBOMX MyOJIMKAIIUNA C TIOMOIIBIO aBTOPCKUX
npoduned, a Tak ke pabOTBl CBOMX COaBTOPOB H
COTICPHHKOB.

http://www.scirus.com

Scirus — OecruiaTHasi TIOMCKOBasi CHCTeMa ISl OMCKa
Hay4yHOM MH(}OpManuu.

http://www.elibrary.r
u

Hayunass »snextponHas Oubnuoreka (HOB) comepxur
MTOJITHOTEKCTOBBIE BEPCUU HAYYHBIX W3JaHUH BEIyNIUX
3apyOeKHBIX  OTEUECTBEHHBIX U3JaTENbCTB.

http://scitation.aip.org

ba3pl  naHHBIX ~AMEpPUKAHCKOIO MHCTUTYTa  (U3UKH
American Institute of Physics (AlIP).Tematuka 6a3
JNaHHBIX: (¢u3MKa (B T.4. ONTHKA, AaKyCTUKa, sepHas
¢busuKa, MaremMaThuyeckas ¢busnka), MEXaHUKa
(TexHUYeckass ~MeXaHHMKa), AacCTPOHOMHS, XUMHS U
XUMHNYCCKasA TCXHOJO-THUA, 6I/IOI/IH)KCHepI/I$I, OHCPreTUuKa,
OJICKTPOHHKA, BBIYHUCIWUTCIbHAA TCXHUKA (HpI/IMeHeHI/Ie
KOMITLIOTEPOB B HAayKe W TEXHHUKE), MPHOOPOCTPOCHHE,
CTPOUTEIIBCTBO. Croucok JOCTYIIHBIX  IMOJTHOTECKCTOBBIX
xypraios: Applied Physics Letters (2001-2006) Chaos
(1991-2006) J. of Applied Physics (2001-2006) J. of
Chemical Physics (2001-2006) J. of Mathematical Physics
(2001-2006) Journal of Physical and Chemical Reference
Data (1999 -2006) Low Temperature Physics (1997 -2006)
Physics of Fluids (2001-2006) Physics of Plasmas (2001-
2006) Review of Scientific Instruments (2001-2006)

http://www.lektorium.

«Jlektopuym TB» — BuaeoseKIMH BEAYIIUX JIEKTOPOB



http://www.ibooks.ru/
http://www.scopus.com/
http://www.scopus.com/
http://www.scirus.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://scitation.aip.org/
http://www.lektorium.tv/

tv Poccun. Jlektopuym — on-line — 6ubnuoreka, rae BY3b1 u
U3BECTHBIC JICKTOpUU Poccuy MPE3eHTYIOT CBOMX JYYIIHX
nekropoB. Jloctym Kk  MaTtepuaizaM  CBOOOIHBIH U
OecrutatHeid. Bee Buaeosanucu myONMKYIOTCS TOJIBKO Ha
OCHOBaHHH JIOTOBOPOB.

10 | http://moodle.kubsu.r
Cpena MoyIbHOTO TMHAMHYECKOTO O0YICHHS

. u
11 | http://mschool.kubsu.r | bubanorexka wHQOPMAIIMOHHBIX  pecypcoB  Kadeapsl
u MH(OPMAIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTUI

7. MeTonnquRne yYKa3aHus 1J15 00y4alouXcs 10 0CBOEHMIO THCIUTIMHbI

CompoBOX/IeHHE CaMOCTOSTEIFHONH PAadOTHl CTYJCHTOB OPraHW30BAHO B CIEIYIOMINX
dbopmax:

- BBIITOJIHEHHUE JIOMAITHHUX 33aJaHUH 110 MPAKTHUYECKUM 3aHITHUSIM.

- JOTOJIHEHWE K pa3dupaeMblM pas3aeiaM TUCHHUIUIMHBI TPH TOMOIIM 3HaHUM
HOJTY4aeMbIX M3 PEKOMEHYeMOH JIUTEePaTyphI.

- KOHCYJbTAIlMHM, OPTaHW30BAaHHBIC UISI PA3bACHEHHS MNPOOJEMHBIX MOMEHTOB IIPH
CaMOCTOSATEIIFHOM M3YyYCHHU TEX WIM MHBIX acClEKTOB Pa3J/IelIOB yCBAaMBaeMOW WH(OpMAIMH B
JTVICIIATUTHHE.

- BBIIIOJIHEHUE U 3alUTa pedeparon
8. Ilepeuenb HH(POPMALNUOHHBIX TEXHOJOIMii, HCIOJb3yeMbIX IPH OCYIIEeCTBJIEHHH
00pa3oBaTeIbHOIO MpoIecca Mo AUCHUILIHHE

8.1 Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTHH.

1. KoHCynpTHpOBaHHE OCPEICTBOM JIEKTPOHHOM MOYTEHI.

8.2 llepeyenb HHPOPMALHOHHBIX CIIPABOYHBIX CUCTEM:

1. DnekTpoHHBIN KaTanor HayyHoi 6ubinoreku Kyol'y
(http://212.192.134.46/MegaPro/Web).

2. DnexkTpoHHas OubauoTeyHas cucrtema «YHuBepcuterckas 6ndarnoreka ONLINE»
(http://biblioclub.ru/index.php?page=main_ub_red).

3. DnexktpoHHas OubnuoTedHas cucremMa nznarenscTa «Jlanwy (https://e.lanbook.com/).

4. DnexTponHas oubnuoreunas cucrema «tOpaiit» (https://www.biblio-online.ru/).

9. MarepuanbHo-TexHH4Yeckass 0a3a, HeoOXoauMasi I  OCyHIeCTBJICHHS
00pa30BaTeIbLHOIO MPoUecca N0 AMCHHUILINHE (MOIYJIIO).

MaTepI/IaJIBHO'TeXHI/ILICCKOC obOecrieueHue JAUCIUITIINHBI

Ne Bug pa6or
(MomyJsl) M OCHAIIIEHHOCTD

1 | JIekuuoHHBIE Aynutopus 20lc, ocHaleHHas IEPEHOCHBIM TPOEKTOPOM H
3aHATHA MEJIOBOU TOCKOMH.

2 | CemuHapckue -
3aHATHUS

3 | JIabopaTopHbie Aymutopus 317c, ocHaleHHas 00OpYyZOBaHHUEM, HEOOXOIUMBIM
3aHATHUS JUIsL TPOBEJIEHUs 1a0OpaTOPHBIX paboT.

4 | I'pynnoBeie Aynutopus 317c¢, OCHaIllEHHAs] IEPEHOCHBIM MPOEKTOPOM H
(MHIUBUYyalIbHBIE) | MEJIOBOM JJOCKOM, /Ui MPOBEIEHHS TPYIIOBBIX KOHCYIbTALIUH.
KOHCYJIbTalluU Aymutopus 319c, ocHalleHHasT KOMIIBIOTEPHOM TEXHUKOM ¢

MOAKJIIOYEHWEM K  ceTu  VIHTepHeTr, and  NpPOBEACHHUSA
WHAWBUAYAJIbHBIX KOHCy.]'IBTZtHHfI.

5 | Texymuit KoHTpOsb, | Aynutopust 317c, OCHalIeHHas TMEPEHOCHBIM IPOEKTOPOM U
MIPOMEXYTOUHAS MEJIOBOM JTOCKOM.

aTTecTanus
6 | CamocrosTenbpHas Aynutopus 319c, ocHamieHHass KOMIBIOTEPHONM TEXHUKOM C
pabota MIOJIKJIIOUEHUEM K ceTH VIHTepHeT.



http://moodle.kubsu.ru/
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http://mschool.kubsu.ru/

Jlis mpoBeneHUS 3aHATHI WMeEeTCs HeoOXonuMas MaTepualbHO-TEXHHYECKas 0asa,
COOTBETCTBYIOIIAS JICHCTBYIOIIMM CAaHUTAPHBIM U TIPOTHBOIIOKAPHBIM IPABUIIaM H HOpMaM:

— JIGKIIMOHHAST ~ ay[UTOPHUS, OCHAIICHHAs  MYJIbTUMEIUWHBIMA  TPOEKTOpaAaMH  C
BO3MOXKHOCTBIO momkimodeHust Kk WIi-Fi, J10KyMeHT-KamMepoil, MapKEepHBIMH JOCKaMH ISt
JeMOHCTpaLHU y4eOHOTO MaTepHaia,

—yueOHass jabopaTopuss ¢ COOTBETCTBYHOIIMM 0OOpydOBaHWEM, mpuOOpaMu U
OMHMCAHUSIMHU Ja00PaTOPHBIX PabOT.

- yueOHas JiTepaTtypa, umeromascs B onoauorexe Kyol'y.

- cBOOOmHBIH mOCTyn K WH(MOpPMANMOHHBIM 0a3aM ¥ CETEBBIM HCTOYHUKAM
undopmarnuu INTERNET, npenocraBnsemsiii Untepuet-I{enTpom KyoIl'y.

B ocBoeHWM MUCHUTUIMHBI WHBATUAAMH U JTUIIAMH C OTPAaHUYCHHBIMU BO3MOXHOCTSIMU
3I0POBBSl OOJIBIIIOE 3HAYCHUE HMMEET WHIAMBUIyallbHas ydyeOHast pabora (KOHCYJIbTAllMHM) —
JIOTIOJTHUTEIHHOE Pa3bsICHEHNE Y4eOHOTro MaTepuania.

WupuBuayanbHble KOHCYJIBTAIlMM IO TPEIMETY SBISIOTCS BaXKHBIM  (PaKTOPOM,
CIIOCOOCTBYIONTUM HHIUBUyaTU3aIllMd O0yICHUS U YCTAHOBJICHHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy MpernojaBaTesieM W O0YyYaromUMCS HHBAJIMIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.



