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1 Hesu u 3a1aumn U3y4YeHU s JUCUMUILIMHBI

1.1 leanp AMCHUIINHBI

dopMupoBaHre 0a30BbIX 3HAHUH 00 OCHOBAX PAIlMOHAIBHOTO MPHUPOJIOTOIB30BAHUS U
IKOJIOTHYECKUX TPoOJieMaxX, CBS3aHHBIX C HCIIOJB30BAHHEM MPUPOIHBIX PECypCOB, a TaKkKe
OTBETCTBEHHOCTH 33 COXPAaHCHHE KU3HM Ha TJIaHETE.

1.2 3agauy AU CHUIIIHHBI

— obecreunTh YCBOCHHE 0a30BBIX 3HAHUH O MIPHPOAONOIB30BAHUY;

— chopMHupoBaTh KOHIENTYyaJIbHYIO 0a3y s TMOHHMAaHHS CTpAaTeTHd HKOJIOTHUYECKOM
0€30MMacCHOCTH U PAIIMOHAIBHOTO IPUPOIOTIOTH30BAHHS;

— o0ecreynTh OBJIAJICHHE OCHOBHBIMH TPUHIIMIIAMHU MPHUPOAOOXPAHHON NESTEIBHOCTH U
TOTOBHOCTB K aKTUBHBIM JICCTBHUSM I10 OXpaHE MPHUPOIBI;

— copMHUpOBaTH YMEHHUS TPHUMEHSATH HAa TPAKTUKE METOJbI OICHKA COCTOSHUS
OKpY>KaloIleu cpebl.

1.3 MecTo qucuuminHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTeibHO NPOrpaMMbl

Hucumnmuaa  B1.B.JIB.11.02  «Dxonoruueckne acnekTbl MPUPOIONOJIb30BAHUS)
OTHOCHTCS K AUCIUILIMHE MO BHIOOPY BApHATUBHOM YacTu MPOQeCcCHOHATIBHOTO IIUKIIA Yy4eOHOTO
mwiaHa. V3ydeHuio AUCIUIUIMHBI «DKOJIOTHYECKUE ACTIEKThI MPHPOIONOIB30BAHU JTOJKHBI
HpeI[IHeCTBOBaTb H3Y‘ICHH€ AUCHUITIIINH ((XI/IMI/I‘-ICCKaH TCXHOJIOI'Us», ((XI/IMI/I‘ICCKaH OKOJIOTHUA»,
«be301macHOCTD JKU3HEACITEIILHOCTH.

1.4 IlepedyeHb NMJIAHMPYEMBIX Pe3yJbTATOB O0y4eHHsl IO AMCHMILIMHE (MOIYJIO),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMH pPe3y/1bTaTaMH OCBOCHHsS 00pa30BaTe/IbHON NPOrpaMMblI

[Iporiecc wm3ydeHUs AMCUUIUIMHBI HampaBieH Ha (OPMHUPOBAHUE  CIEAYIOUINX
xommnereniuii: OINIK-1; I1K-15; ITIK-16; ITK-17; ITIK-18.

Ne Nupekc Copepxanue B pesynbrare u3ydeHus: yaeOHOM JUCIUTUINHBI

Hlj[ KOMITET | KOMITETCHIIMH (MU €& o0yyaroumecs J0KHbI

| eHnmu YacTH) 3HATh YMeTh BJIaJE€Th

1. OIIK-1 | cnocoGHOCTBIO YYHUTHIBATH
YUUTHIBATh COBpPEMEHHBIC
COBpEMEHHBIE TEHJCHIINH
TEHACHIIMA Pa3BUTHS pa3BUTUS
TEXHUKHU u TEXHUKHU u
TEXHOJIOTUHI B TEXHOJIOTUM B
obnactu obecrieyeHus obrnactu
TexHochepHon obecrnieveHus
0€30macHOCTH, TeXHOCHEpHOM
U3MEPUTEIBHOMN u 0e30MmacHOCTH,
BBIYUCIIUTEIIBHON WU3MEPUTEIIBHON U
TEeXHHKH, BBIYHCITUTEILHOM
MH(OPMALIMOHHBIX TEXHUKU B CBOEHU
TEXHOJIOTMI B CBOEH npodeccuoHaIbH
npogecCuoHATBHON Ol IeATEeTbHOCTH
TSI TeIbHOCTH

2 [IK-15 | cnocoGHOCTBIO o0pabaThIBaTh
MIPOBOANTH MOJTy4YeHHBIC
M3MEpEeHUsl  ypOBHEH pE3yNbTaThI,




Ne Nupekc Copepxanue B pesynbrare u3ydeHus: yaeOHOM JUCIUTUINHBL
I r'[ KOMITET | KOMITETCHIINH (MU €& o0yuaroumecs J0KHbI
| eHnmu YacTH) 3HATh YMeTh BJIaJE€Th
OMAaCHOCTEH B cpeje COCTaBIISITh
oOuTaHus, IIPOTHO3BI
00pabaThIBaTh BO3MOKHOTO
MOJTyYeHHbIE pa3BUTUS
pE3yNbTaThl, CUTYalluu
COCTaBJISITh MPOTHO3BI
BO3MOKHOTO
Pa3BHUTHUSI CUTYyallUU
3 [IK-16 | cnocoGHOCTBIO MEXaHU3MBI aHAJM3UPOBATh  CIIOCOOHOCTHIO
aHAIN3UPOBATH TOKCHYECKOTO MEXaHU3MBI AHATTM3UPOBATH
MEXaHHU3MBI NeCTBUS BPEIHBIX| BO3EHCTBUS MEXaHHU3MBI
BO3JCHCTBUSI BEIIIECTB, OonacHOCTEH Ha BO3JCHCTBHUS
OIIaCHOCTEMH Ha | DHEPreTUYECKOro | YeloBeKa, OITacHOCTe  Ha
YEJIOBEKa, OMPEACNATh | BO3ACHCTBUA U ONpPENIETATh YeJI0BeKa,
Xapakrtep KOMOMHHPOBAHHOT| XapakTep OTIpEeeNATh
B3aUMOJCUCTBUSA O JIEUCTBUS B3aUMOJICUCTBUS  [XapaKTep
OpraHu3Ma 4YejoBeKa ¢ | BPEAHBIX opranusma B3alMOJICICTBUS
OMMACHOCTSIMH ~ Cpefbl | (haKTOPOB YeJI0BeKa C OpraHu3zma
OoOUTaHUS C Yy4EeTOM OIMACHOCTSIMHU YeroBeKa c
crenuQpuKu Cpelbl OOMTAaHUS OITACHOCTSIMU
MeXxaHHu3Ma C y4eToM cpelpl oOWUTaHuUs
TOKCHUYECKOTO crnenupuKku c y4eToM
NEUCTBUSL  BPEIHBIX MeXaHHu3Ma crerupuku
BEILIECTB, TOKCHYECKOTO MexaHu3Ma
SHEPreTHYECKOTO neicTBUsS TOKCUYECKOTO
BO3JICUCTBUSA u BpPEIHBIX NCUCTBUSA
KOMOMHHPOBAHHOTO BELIECTB, BPEIHBIX
NEUCTBUS  BPEIHBIX HSHEPIreTUYECKOro [BEIIECTB,
¢bakTopoB BO3/ICHCTBUS U BHEPreTHYECKOTO
KOMOWHHPOBAHHO BO3JCHCTBUS U
ro JeicTBUs KOMOMHHPOBaHH
BpPEIHBIX 0ro JNEUCTBUSA
dbakTopoB BPEIHBIX
(dakTopoB
4 [IK-17 | cmocoOHOCTBIO OITacHEIE, ONpeaesaTh
OMpeNeATh ONacHbIC, | YPE3BbIYANHO oracHbIe,
YpE3BBIYANHO OMAaCHbIE  30HBI, | YPE3BBIYAITHO
OMacHbI€ 30HBI, 30HBI | 30HBI OMacHble€  30HBI,
MIPUEMIIEMOTO PUCKa MIPUEMIIEMOTO 30HBI
pucKa MPUEMIIEMOTO
pHucKa
5 [IK-18 | roroBHOCTHIO OCYLIECTBIIATh
OCYILIECTBIISTh IIPOBEPKHU
MIPOBEPKH 6e301macHoro
6€e30MacHOro COCTOSTHUS
COCTOSIHUSI  OOBEKTOB 00BEKTOB
Pa3IMYHOTO Pa3IMYHOTO




Ne Nupekc Copepxanue B pesynbrare u3ydeHus: yaeOHOM JUCIUTUINHBL
I r'[ KOMITET | KOMITETCHIINH (MU €& o0yuaroumecs J0KHbI
| eHnmu YacTH) 3HATh YMeTh BJIaJE€Th
Ha3HAYCHMS, Ha3HAUYCHHS,
y4acTBOBAaTh B y4acTBOBATh B
JKCIIepTH3aX HX JKCTEPTH3aX UX
0e30I1acHOCTH, 0e30IMacHOCTH,
periaMeHTHPOBAaHHBIX perIaMeHTHPOBaH
JEUCTBYIOLLIUM HBIX
3aKOHOJATEILCTBOM JIEHCTBYIOIIUM
Poccuiickoit 3aKOHOJATEILCTB
denepanuu oM Poccuiickoi
Penepaunn

2. CTpyKTYypa U coJepkaHue JUCUMIIIIHMHbI

2.1 PacnipeaesieHre TPYA0E€MKOCTH AUCHHMILIMHBI IO BHAaM padoT

OO6mrast Tpya0€MKOCTh NUCHMIUIMHBI cocTaBisieT 3 3ad. e (108 wacos, u3 HUX — 56,2
KOHTAKTHBIX 4acoB: JIEKIHOHHBIX 20 4., maboparopubix 30 4., 6 wacoB KCP u 0,2 gaca UKT;
51,8 4acoB caMOCTOATENbHOW pabOoThl) WX pacHpenesieHHe Mo BHaaM padoT MPEACTaBICHO B

Tabnuie
Bun yueGHOM paboThI Bcero CemecTpsl
4acoB (dachrn)
7
KonrakTHasi paboTa, B TOM 4ncJe: 56,2 56,2
AyIuTOpHBbIE 3aHATHS (BCEro): 50 50
3aHsATUs JEKIMOHHOTO TUIIA 20 20
JlaGopaTopHbie 3aHsTHS 30 30
3aHATHSI CEMUHAPCKOTrO TUIIA (CEMHUHAPBI,
MIPAKTHYECKHE 3aHSATHS)
HNuast koHTaKTHasi padora:
Kontposns camocrositenbaoi paboTsl (KCP) 6 6
[Tpomexxyrounas arrecrarus (MKP) 0,2 0,2
CamocrosiTesibHas pad0oTa, B TOM YHCJIE: 51,8 51,8
[ToaroroBka k 1a00paTopHBIM pabOTaM, HAITUCAHHUE 30 30
OTYETOB I10 JJA0OPATOPHBIM 3aHATHUSIM
[ToaroToBKa K TEKYIIEMY KOHTPOJIIO 21,8 21,8
KoutpoJs:
[ToaroToBka K 3K3aMeEHY - -
O01mas Tpy10eMKOCTH qac. 108 108
B TOM YHC/Ie KOHTaKTHAA | ¢ 6.2 56,2
padora
3a4. eJl 3 3

2.2 CTpyKTYypa IMCHUIINHBI:

Pacnpenenenue Bu0B yueOHON pabOTHI U UX TPYAOEMKOCTH IO pa3jeiaM AUCUUIUINHBL

Paznensl nucuuIivHbl, U3y4yaembie B 8 ceMecTpe



No KonugecTBo yacos
N AynuropHas CamocTosTeNnb-
pasn HaumenoBanue pa3zaenon
ot Bcero pabora Has paboTa
J |13 | JIP | KCP
1 2 3 4 5 6 7
3arpsisHeHuE aTMOChEPHI U MEPHI
1. P Gep P 278 | 4 g8 | 2 13,8
€ro NpeJoTBpaIICHUS
[IpoGnembl BOIOTOIB30BaAHUS U
2. [P A 46 | 12 18 | 2 14
3arpsi3HEHHE BOJOEMOB
[Tpo6iema uCOIB30BaHNUS MTOYB.
3. 17 2 2 1 12
JlanamadTHas 2KOJIOTHUS
Crparerus u nmpakTuka
palroHaIBEHOTO
4.  |OpupOIONOJIH30BAHUS. 17 2 2 1 12
YnpasneHue KaueCTBOM
OKPYKaIOIIEeH Cpeabl
Hmoeo no oucyuniune: 107,8 20 30 6 51,8
2.3 ConepxxaHue pa3iesioB AUCHUNJIMHBI:
2.3.1 3ausaTHA JEeKIMOHHOI0 THIIA
HaumenoBanue dopma TeKyIIEero
Ne Conepxanue pasaena P Y
paszznerna KOHTPOJISI
1 2 3 4
l. HcTopus nmpobinemsl 3arps3HEHUS BO3AYyXa. Tect
OcHoOBHbIE 3arpA3HUTENN BO3AYyXa U UX
BO3/ICIICTBUE HA SKOCUCTEMBI. CTpaTerus
00pbOBI ¢ aTMOC(HEPHBIMU 3arPS3HUTEIISIMH.
3arpsi3HEeHUE N
YcraHoBneHnue ctanaapToB. [lapHUKOBEII
atMocdepsl 1
MEDEL ero 3¢ dekT u r1odanbHOe N3MEHEHNE KIuMaTa.
p Coxkparenue o30HoBoro cios. [Ipupona n
PEIOTBPALCHUS
3HaYeHHe 030HOBOTO SKpaHa, MPUUHUHBI
«O30HOBBIX ABIP». MeXayHApOIHBIN OIIBIT
00pBOBI YICHBIX U OOIIIECTBEHHOCTH 3a
penieHnue 030HOBOM MPOOJIEMBI.
2. [TocnencTBus mepeBojia BOJHBIX PECYPCOB. Tect
Bo3MoxHOCTH COXpaHEHUS U BTOPUIHOTO
UCIIOJIb30BaHuUs BO/IbI. Pe3ynbTaTsl
M3MEHCHHUH B 3eMJICTIONB30BAHUU: CepeHA-
koHenl XX B. DBTpodukanus. EcrectBeHHas
[IpobGnembl 3BTpO(UKAIMS U AaHTPONOreHHas. ICTOUHUKHI
BOJIONOJIb30BAaHUS [HAHOCOB M OMoreHoB. COBpeMEHHBIE METO/IbI
U 3arpsA3HEHUE 60pb0BI ¢ 3BTpOohuKanueit. [Ipodaembl
BOJIOEMOB MECTUIUIOB. SIAOXUMUKATHI U 3arps3HEHHE
TPYHTOBBIX BOJ. O0€3BpeKMBaHIE BBUTHIX
OTXO0JI0B ¥ KOHTPOJIb 32 HUMH.
[Ipo6nems! anmnodukcanuu o3ep B Poccun.
CucreMbl 3K0JI0TMYECKOro KOHTPOJIS 3a
KauyeCTBOM BOJIbl M COCTOSIHHEM BOIHBIX




skocucteM. [Ipobaemsl BogonorpebieHus B
Poccun.

OnpeneneHre MaKCUMaJlbHOM MPU3EMHOM KOHIIEHTPALIMKU
. [3arpsA3HAIONINX BCIICCTB B aTMOC(bepe OT OAUHOYHOI'O

HCTOYHUKA

3. ITouyBa u nouBeHHas s3xocucrema. Ilorepu VYerHbII onpoc
IIOYBBI: BBIBETPUBAHUE U BBILICIIAYMBAHUE.
[Ipunuune! noreps noussl. lIpenynpexaenue
[Tpobnema 9PO3HH U OIYyCTHIHUBAHHUSA.
UCTONb30BaHusl | Mopdomoruueckasi CTpyKTypa IpUpPOIHBIX
MOYB. nauamadgToB. [IpupoaHO-X035HCTBEHHBIC
JlanamagTHas cucteMsbl. Tumbl npeobpa3zoBaHust IPUPOIBI.
JKOJIOTHS O0ecneyeHHOCTh pErnoHa MPUPOTHBIMU
pecypcamu, UX BUIbI, CTPYKTYypa
notpebnenus. KoHTposs 3a paloHanbHbIM
UCIIOJIb30BaHUEM JIaH A THBIX PECYPCOB
4. OO6mue npeacTaBieHus 00 yIpaBiIcHUHU B VYcrHbIH onpoc
IpUPOI0NOJIb30BaHuu. Kpurepuu coctosHus
IIPUPOJHOM Cpelbl U HACEICHUS.
Crpaterus u [IpocTpaHcTBEeHHO-BpeMEHHBIE (haKTOPHI.
IIPAKTHKA TokcukoIornyecKkne OCHOBBI HOPMHUPOBAHHUS
PalMOHAJIBHOTO  |[IOJIIOTAHTOB B OKPYJKAIOLIEH cpene.
IpUponoNnoas308a ([IpenenbHoO KOMyCTHMBIE KOHIIEHTPALUH.
HUs. YHpasieHUE |YPOBHHU KOHTPOJISI KAYECTBA CPEJIBI.
Ka4yeCTBOM ['ocynapcTBeHHas SKCIIEpPTHU3A.
OKpYy>Karoleun PermamenTanus 3arpsA3HsAONMX BELIECTB B
cpeabl OKpy:karoieit cpeae. Konuenmus u npakTuka
HKOJIOTMYECKOTO MOHUTOPUHIA. AHAIN3
pucka. [IpaBoBoe o0OecrnieueHue,
HSKOHOMHYECKUE CTUMYJIBIL.
2.3.2 3aHsaTHSA CEMHMHAPCKOI0 THUIIA
IIpakTrueckue 3aHATHs HE IPELYyCMOTPEHBI
2.3.3 JlabopaTopHbIe 3aHATHS
Ne HanmenoBanue 1ab0paTopHBIX paboT Popwma Tekymero
KOHTPOJISI
1 3 4
[IpensapurenbHbIi

YCTHBIH OMPOC 1O
TeMe paboThI, 3aIIuTa
nabopaTopHOH
paboThI

Onpenenenne kodpdunnenta qudy3uu JIEKTPOITUTOB B
PaCTBOPC C MOMOINBIKO CUCTEMbI HOHUT—PACTBOP
"|Onpenenenue yaeabHOU 3JIEKTPOMPOBOIHOCTA PACTBOPA

AIIEKTPOJINTA

[IpenBaputenbHbIN
YCTHBIH OIIPOC I10
TeMe paboThI, 3aITuTa
nabopaTopHOi
paboThI

OrnpezenieHne 3aCOJIEHHOCTH MTOYB F'OPOJCKUX YIIHUIL [0 CYyXOMY
"|ocTaTKy MOYBEHHOM BBITSKKHU

[IpenBaputenbHbIN
YCTHBIH OIIPOC I10
TeMe paboThI, 3aITuTa
nabopaTopHOi




paboThI

Omnpenenenne BeanIrHbI TU((HY3MOHHOTO TOTOKA AIEKTPOIHUTA
yepe3 HOHOOOMEHHYI0 MeMOpaHy

[IpenBaputenbHbIN
YCTHBIH OIIPOC I10
TeMe paboThI, 3aITuTa
nabopaTopHOi
paboThI

Arnmnapatbl Cyxoi MEXaHUYECKOM OYMCTKH 3albIJICHHBIX Ta30B
"|(BBIOpOCOB). PacueT mukioHoB

[IpensapurenbHbIi
YCTHBIN OMPOC 1O
TeMe paboThI, 3aIIuTa
nabopaTopHOMH
paboThl

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (POEKTOB)
KypcoBbie paboThl — HE TpeayCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 OOecneYeHUs JJI1 CaMOCTOATEeIbHOH padoThl
00y4aoIMXCcH Mo JUCUHUILINHE (MOIYJII0)

[Tepeuensb yueOHO-METOINIECKOTO 00ECTICYCHUSI TUCITUTUIUHEI 110

No Bun CPC o
BBITIOJTHEHUIO CAMOCTOSITEIbHON PabOThI
1 2 3
1.| ITogroroBka otyera Mo [MeToUuUeCKue PEKOMEHJAIMM K OpraHu3alydd ayJuTOPHOU U
n1abopaTopHOii paboTe |BHEayAUTOPHOU (caMocTOATENBHOM) paboThI CTYJEHTOB:

meroandeckue ykazanus / coct. T.I1. Ctopoxkenko, T.b. TlounHox,
A.B. becnanos, H.B. Jloza. — Kpacnomap: Kybanckuii roc. yH-T,
2018. 89 c.

.{IlogroroBka K yCTHOMY

OTIpoCy

1. Meroauueckre peKOMEHIALNN K OpraHU3aluu ay JUTOPHON
Y BHEAYJIUTOPHOH (CaMOCTOSATEIHLHOM) pabOThI CTY/ICHTOB:
metoanyeckue ykazanus / coct. T.I1. Croposxkenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jlo3a. — Kpacunomap: Kyb6anckuit
roc. yH-T, 2018. 89 c.

2.  MewmbpanHas sneKkTpoxumMusi: yueoHoe mocoowue / H. A.
Kononenko, O. A. lemuna, H. B. Jlo3a u np.; Kpacnonap:
Ky6anckwii roc. yu-T, 2017. - 290 c.

3. Xwumus oxpyxaromein cpenst / TomamoBa O.B., [lumuesa
JILA. Cankr-IlerepOypr—MockBa—Kpacnomap: Jlans, 2017. - 160
c.  https://e.lanbook.com/reader/book/90852  [DnexkTpoHHBII

pecypc].

IToxroroBka k Tecty

1. Meroauueckue peKOMEHIALNN K OpraHU3aluu ay JUTOPHON
Y BHEAYJIUTOPHOH (CAaMOCTOSATEIHLHOMN) pabOTHI CTY/ICHTOB:
metoanyeckue ykazanus / coct. T.I1. Croposxkenko, T.b.
[TounnoK, A.B. becnanos, H.B. Jlo3a. — Kpacunomap: Kyb6anckuit
roc. yH-T, 2018. 89 c.

2.  MewmbpanHas sneKkTpoxumMusi: yueoHoe mocoowue / H. A.
Kononenko, O. A. lemuna, H. B. Jlo3a u np.; Kpacnonap:
Ky6anckwii roc. yu-T, 2017. - 290 c.

3. Xwumus oxpyxaromei cpensl / TonmamoBa O.B., [lumuesa
JILA. Cankr-IlerepOypr—MockBa—Kpacnomap: Jlans, 2017. - 160
c.  https://e.lanbook.com/reader/book/90852  [DnekTpOHHBII

pecypc].




4.| IloaroroBka K 3aueTy 1. Meroauueckue peKOMEHIALNN K OpraHU3aluy ay JUTOPHON
Y BHEAYJIUTOPHOH (CaMOCTOSATEIHLHOMN) pabOTHI CTY/ICHTOB:
metoanyeckue ykazanus / coct. T.I1. Cropoxkenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jlo3a. — Kpacnomap: Kyb6anckuit
roc. yH-T, 2018. 89 c.

2.  MewmbpaHnHas sneKkTpoxumMusi: yueoHoe mocoowue / H. A.
Kononenko, O. A. lemuna, H. B. Jlo3a u np.; Kpacnonap:
Ky6anckwii roc. yu-T, 2017. - 290 c.

3. Xwumus oxpyxatomein cpenst / TonmamoBa O.B., [lumuesa
JLLA. Cankr-IlerepOypr—MockBa—Kpacnomap: Jlans, 2017. - 160
c.  https://e.lanbook.com/reader/book/90852  [DnekTpOHHBIH
pecypc].. https://e.lanbook.com/reader/book/90852
[D1eKTpOHHBII pecypc].

Y4eOHO-MeTOAMYECKHE MaTepuajbl I CaMOCTOATEILHONH pabOThl O0YyYalOIUXCS W3
YHCJIa MHBAJIKMJIOB U JIUIL C OTPAaHWMYCHHBIMUA BO3MOXKHOCTAMU 3710poBbs (OB3) npemocrapistores
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3OPOBBSI M BOCTIPUATHS HHPOPMAIIHH:

JJIs I ¢ HApYIICHUSIMH 3PCHUS

— B [1€4aTHON (hopMe YBEIMUYECHHBIM HIPUPTOM,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JIJIs M1 ¢ HApYIICHUSIMH CIyXa:

— B mieuaTHo# popme.

JIIst I ¢ HApYIICHUSIMH OTIOPHO-JIBUTATEIILHOTO arapara;

— B IIeYaTHOU ¢opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

Jst dopmupoBanus Tpo(ECCHOHATBLHBIX KOMIETEHIIMKA B TMPOIECCE OCBOCHHS Kypca
HCITOJIB3YETCS TEXHOJOTHS TTPO(ECCHOHATBEHO-PAa3BUBAIOIIETO 00yUEHUs, MpeycMaTpUBaroas
HC TOJIBKO Hepenaqy TeOpeTI/I‘IeCKOI‘O MaTepI/IaJIa, HO U CTI/IMYHI/IpOBaHI/Ie I1I0O3HAaBATCJIbHBIX
JIEUCTBUN CTYJIEHTOB. [Ipu npoBeneHNN JTEKIIMOHHBIX 3aHATUN UCTIOJIb3YIOTCS MYJIbTUMEANNHbBIC
npe3eHTanuu. B pamkax 1abopaTOpHBIX 3aHATUN MPUMEHSIOTCS METOABI IPOSKTHOTO O0yUYCHHUS,
HCCICAOBATCIIbCKUEC MCTOAbI, MCTOI KOHerTHBIX CHTyaHHﬁ. I[JIH HWHBAJINIOB HW JHUII C
OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 37I0POBBSI PEATU3YIOTCS MHANBUIyabHBIE 00pa30oBaTe/IbHBIC
TCXHOJIOI'UH, KOTOpLIC IIO3BOJIAKOT ITOJIHOCTBHO I/IHI[I/IBI/II[yaHI/BI/IpOBaTB CO,Z[ep)KaHI/IC, METOAbI U
TEMITbl Y4eOHOH JEATEIHPHOCTH MHBAIHMIA, BHOCUTh BOBPEMSI HEOOXOAMMYIO KOPPEKIHIO, KaK B
JeATeTLHOCTh CTY/ICHTAa-UHBAIIN/IA, TaK U B JEATEIHHOCTH MPEToaBaTes.

I[JIH JINII C OFpaHI/I‘-IeHHBIMI/I BO3MOXHOCTAMU 3I[0p0BI>$I Hpe,ZLYCMOTpeHa opraHmauHs{
KOHCYJIBTAIMH C HCTIOJIb30BaHUEM DJICKTPOHHOMN MOYTHI.

4. OneHo4YHbIe CpeacTBA VI TEKYIIEero KOHTPOJIsl YCIIeBaeMOCTH M ITPOMEKYTOYHOM
aTTecTaluu

4.1 ®oH OLEHOYHBIX CPEICTB ISl MPOBEACHUs TeKyleil aTrecTalun

Bormpoc 1

JUisi TUNHYHBIX TI0YB XapaKTEpPHO COOTHOIIEHHE OOBEMOB TBEPAOH, JXKUAKOW U
razoobpaszHoit ¢as:
2:1:1

1

2.
3.
4

— e —

—_ N =

1
2
2



Bomnpoc 2
K TunuyHbIM KOMITOHEHTaAM IIOYBEHHBIX pPAacTBOPOB, KOHIIEHTPAIUH KOTOPBIX

SHAYUTCIIBHO NPCBOCXOAAT KOHICHTPALIUU APYTUX HOHOB, OTHOCATCSA KaTUOHBI:

1.

2.
3.
4

O =

halb el e

Ca*", Mg?", K", NH4",Na*

AP¥Y, Cu*", K', NHs" Na*

Ca2+, Mg2+, K+,Fe3+, Zn2+

Ca’", Ba’", K", AI’* Na*

Bormpoc 3

KucnotHOCTh TOUB MOXET OBITh CHUYKEHA BHECEHHEM B TIOYBY:
M3BECTHIKA

THUIICcCa

KJIMITHOW CETUTPBI

BCCX MECPCUUCIICHHBIX BCIICCTB

Bompoc 4

[lMaaponutryeckass KUCIOTHOCTD MOYB — 3TO KUCIOTHOCTb:
00yCJIOBJICHHAsI B3aUMO/ICHICTBHEM IOYBHI C YKCYCHOKHCIIBIM HATPHEM
MIPOSIBIISIIONIASICS TTPU 00paObOTKE MOYBBI pACTBOPOM HEHTPAIBHON COJIH
00yCJIOBJICHHAS TIOTJIONIEHHBIMIA HOHAMU JIFOMUHUS W BOJIOPOa
00ycJI0BJIeHHAss MOHAMH BOJIOPO/ia B IOYBEHHOM PAacTBOpE

Bompoc 5
HaCLIH_[eHHOCTI: IIOYBbl OCHOBAHUIMHU OHpeI[e.HﬂeTCSI co;[epncaHHeM B IIOYBCHHOM

MOTJIOIIAOMIEM KOMITJIICKCE!

1.

2.
3.
4

D=

KaTHOHOB KaJIbI[Usl U MarHus
KaTUOHOB HAaTpUs U KaJIUA

KaTHOHOB aJIOMUHUS U BOJIOPOa

BCEX NMOYBEHHBIX KATUOHOB

Bormpoc 6

[TouBeHHBII BO31yX 000TAIlEeH 110 COCTABY:
okcuaoM yriuepona (1I)

okcuaom azota (II)

okcuaom yriepoaa (IV)

KHCIIOPOJIOM

Bomnpoc 7
3Ha‘IeHI/I€ aKTyaanoﬁ IICJIOYHOCTHU I1I0OYB o6ycn013neH0 HAJIUYHUCM B IIOYBCHHOM

pacTBope:

Sl e

D=

N —

NaOH, KOH

NaCO3, NaHCO3, Ca(HCO3),

PacTBOPUMBIX COCTMHEHHH AITIOMUHHUS

PacTBOPUMBIX COCTMHEHHH XKee3a

Bomnpoc 8

EMKocCTb 1menouHoro 6apeepa B oyBax ONpeAesieTCs:
KOJINYECTBOM KapOOHATOB

KOJINYECTBOM OOMEHHBIX KATHOHOB

cofiep’KaHNEM OPraHHMYECKOTO BEUIECTBA

3HaYCHUEM OKHCIIHMTEIbHO-BOCCTAHOBUTEIHHOTO MOTEHIINANA

4.2 @oH OLIEHOYHBIX CPEACTB VISl MPOBEAeHUS MPOMEKYTOUYHOM aTTecTaluu
Bonpocsl k 3auery

HayuyHo-TeXHUYECKUI MPOTrpecc U €ro BIUSHUE HA PUPOTY.

BI/I,Z[BI )41 MaCIJ_ITa6BI HEraTuBHOI'O BOS,Z[GI\/'ICTBI/IH YCJIOBCKA U MMPOMBIINIJICHHOCTHU Ha

IPUPOJIHYIO CPELY.

BnusiHMe Ha IPUPOIHYIO CpeAy XMMUYECKOTO0 U METAJUTyPrHUE€CKOT0 KOMIUIEKCOB.

BnusiHre Ha npuponHyIo cpeny HepTEeXUMHUUECKOTo KOMILIEKCA.
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7.
8.
9

10.
11.
12.

13

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

[TnanupoBaHue U MPOTHO3ZUPOBAHHUE UCIIOJIB30BAHUS IPUPOJHBIX PECYPCOB.
[IpupoaHbie pecypchl U PECYPCHBIN ITUKII.

PaLII/IOHaJII:HOG 1 KOMIIJICKCHOC UCITIOJIb30BAHUC ITOJIE3HBIX NCKOIIA€EMBIX N
SHEPreTHUECKUX PECYpPCOB.

CocTosiHHE UCIIOJIb30BAaHUS IPUPOIHBIX PECYPCOB.

OCHOBHBIE TOI0KEHUI panroOHAJIBHOI'O MPUPOAOIIOTIB30BAHNA.
DKOJIOTHYECKUH TAacIoOpT BOAHOTO X03siicTBa. CoBpeMeHHbIE OMOTEXHOJIOTHH OXPaHbI
OKPYKaroILEeH Cpeabl.

buotexHonorus nepepaboTku OTXOA0B. bHOTEXHOIOTHS OXpaHbl 3eMeb.
buoTtexHonorus 3amuThl aTMOC(EpHI.

buorexHonorus o4nucTKH BOJHbI.

. Ucnonp3oBanne BO300OHOBIIIEMBIX HCTOYHHKOB SHEPrur — Ba>XHOC HAITPABJICHUEC B

00J1acTH 3aIIUTHI OKPYXKAIOIICH CPEIbI.

Dkonoruveckue GOHbI B TPUPOIOTIOIH30BAHUH.

[TormorurenpHas criocoOHOCTEL ToYB. [10YBEHHO-ITOTIIOMIAOIINIT KOMIUIEKC.
[IpoGnembl HCTIOTB30BAHUS M BOCIIPOU3BO/ICTBA PACTUTEIILHOTO MUPA.
[Tpo6GieMbl HCTIONB30BaHMS U BOCIIPOU3BOICTBA )KUBOTHOTO MHUpA.
[TuieBbie pecypchl YeI0BEUECTBa.

[Tpobnembl MUTAHUS ¥ IPOU3BOJICTBA CEIbCKOXO03IUCTBEHHOMN MPOYKIINH.
[Tpo6GiiemMa coxpaHeHUs YeTOBEYECKHX PECYPCOB.

«3eneHast peBOJIIOILUS U €€ MOCIESACTBUSL.

Uctopusa Poccuiickoro npupoaooxpaHHOro 3aKOHOIaTeNIbCTRA.

MexayHapoaHOe COTPYAHUYECTBO B O0IACTH OXpaHbl OKPYKAIOIIECH MPUPOTHON CPEIbI.

Bo3Mmemenue Bpenia, NPUUUHEHHOTO OKPYXKAIOIIEH TPUPOIHON Cpeie.

5. IlepeyeHb OCHOBHOW W JONMOJHHMTEJBLHOH y4eOHOH JHMTepaTypbl, HEOOXOAMMOM
JUISL OCBOEHMSI M CIUIJIMHBI (MOIYJIs1)

5.1 OcHoBHas JUTEpaTypa:
1. Xumus okpyxatomieit cpenbl / Tomanosa O.B., [Tumuesa JI.A. Cankt-IlerepOypr—

MockBa—Kpacnonap: Jlans, 2017. - 160 c. https://e.lanbook.com/reader/book/90852

[DnexTpoHHBIN pecypc]

2. Mewmb6pannas >nextpoxumusi / H. A. Kononenxko, O. A. Jlemuna, H. B. Jlo3a, 1.B.

®ammna, C.A. Hlkupckas. Kpacnonap: Kybanckuii roc. yH-T, 2017. - 290 c.

5.2 lonosiHUTEILHAS JIUTEPATypPa

1.

npukiagHoro 6akanaspuata / T. A. XBaH. — 6-¢ u3., nepepad. u gon. — M. :

XBaH, T. A. Oxonorusi. OCHOBBI PallMOHATIBHOTO IPUPOJIOTIONIE30BAHMS | yUEOHUK ISt

N3narensctBo KOpaiit, 2018. — 253 ¢. — (Cepus : bakanasp. [IpuknanHoi kypc). —

ISBN 978-5-534-04698-4. — Pexxum noctyma : www.biblio-
online.ru/book/96D8D97A-5035-4D50-969E-2345C02F47BC

NpPaKTUKYM JuIs OakanaBpuara u Maructparypsl / A. JI. HoBocenos, U. 1O.

DKOHOMUKA M YIpaBlIeHHE TPUPOJIONOIb30BaHNeM. PecypcocOepexkenune : yueOHUK U

Hosocenosa, 1. M. ITotpaBusiid, E. C. Menexun. — M. : U3natensctBo FOpaiirt, 2018.

— 343 c. — (Cepus : bakanasp u maructp. Akagemudeckuii kypc). — ISBN 978-5-

534-01036-7. — Pexxum noctyma : www.biblio-online.ru/book/9DCEE963-211A-
4A87-9B14-D691B58F4CCS.
I'ypora, T. ®@. Dxosorus ¥ paioOHAILHOE TPUPOIOTIOIH30BAHUE | YICOHUK U

MPaKTUKYM JUI akajgemuueckoro 6akanaspuata / T. @. I'yposa, JI. B. Hazapenko. —

3-e u3a., uctp. u non. — M. : U3garensctBo FOpaiit, 2018. — 188 c¢. — (Cepus :

bakanaBp. Axkagemuueckuii kypc). — ISBN 978-5-534-07032-3. — Pexxum nocryna :

www.biblio-online.ru/book/A0234EA2-742 A-4EOF-A4FB-6C93E7EA4015.
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6. Ilepeyenb pecypcoB  HH(POPMANMOHHO-TEJEKOMMYHHUKANIMOHHON  ceTH
«HTepHeT», HEOOXOAMMBIX JISI OCBOEHHSI AMCUUIJIMHBI (MOIYJIs1)
1. OnekrponHas OubIMOTEUHas cucTemMa u3aarensbcrsa "Jlanp";
2. Scopus - MyIbTUIUCIUIUIMHAPHAS pedepaTuBHAst 0a3a JaHHBIX;
3. DnexrtponHas oubiamoreuynas cuctema BOOK.ru
4. TOCTel m JOKYMEHTHI 1O OXpaHe Tpydaa U O€30MacHOCTH KH3HEICATEILHOCTH
(www.tehdoc.ru)

7. Mertoauyeckue YyKa3aHusl A OOy4YalOIIUXCH 10 OCBOCHMIO MCHHUILIHHBI
(Moxyis)
VYcnemHoe OCBOGHHE AMCUMIUIMHBI TPENojiaraeT AaKTUBHOE, TBOPYECKOE Yy4yacTHe
CTYZICHTA ITyTeM IUIAaHOMEPHOH, MTOBCETHEBHON PaOOTHI.
OO6mmue pekoMeHIaII
W3yuenne QUCHUIUIMHBI CIEyeT HaYMHATh ¢ IPOpabOTKU pabodel mporpaMmsl, 0coboe
BHUMaHue, yAelsis HesIM U 3a/ladaM, CTPYKTYpPE U COJIEp’KaHuIo Kypca.
CamocrosTenpHas paboTa MPOBOAUTCS C MLEIbI0 YIIyOJIeHUs 3HAHUK 10 JUCHUIUIMHE H
npelycMaTpuBaeT:
- YTEHUE CTYIEHTAMU PEKOMEHJIOBAaHHOM JTUTEpaTyphl U YCBOCHHE TEOPETUUECKOTO MaTepuaa
JUCIUIIIMHBI,
- MOJATOTOBKY K JIA0OPATOPHBIM 3aHATHUSM;
- paboty ¢ HTEepHeT - HCTOUHUKAaMU;
- IOATOTOBKA K 3a4eTy.
[TnanupoBaHKe BpeMEHU Ha CaMOCTOSITENIbHYIO pabOTy, HEOOXOUMOT0 Ha U3YYeHHE HACTOSIIEN
JTUCLUUIUIMHBL, CTYJICHTaM JIydllle BCero OCYIIECTBIATh HAa BECh CEMECTp, MpeaycMaTpuBas MpH
3TOM PETYJISIPHOE MOBTOPEHUE MPONUJAECHHOrO MaTepuana. Marepuall, MOJydYeHHBIN Ha JIEKIUAX,
HE00XOIUMO PETYISPHO JOTOJHITH CBEACHUSMH U3 JIUTEPATYPHBIX UCTOYHUKOB, MPUBEICHHBIX
B pa0oueil mporpaMMme AUCHIUIIIUHBIL.
Pabora ¢ KOHCIIEKTOM JIEKIHIA
[IpocMOTpUTE KOHCHEKT Ccpa3ly MOCJE 3aHATHM, OTMEThTE MaTepuanl KOHCIEKTa JICKIHH,
KOTOPBIA BBI3BIBACT 3aTpyJHECHMs MU NOHMMaHuA. llomblTaliTecb HaWTH OTBETHl Ha
3aTpyJHUTENbHBIE BOIPOCHI, HCIONb3Ysl pEeKOMEHAyeMylo autepaTypy. Eciu camoctosTenbHO
HE yJaloch pa3o0paThcst B MaTepuaie, chopMymupyiiTe BOIpOCkl U 00paTUTECh 3a MMOMOIIBIO K
IpenoaaBaTeNio Ha KOHCYJIbTallMM WM Onmxkaiiimein nexkuuu. PerynspHo oTBoauTte BpeMs s
NOBTOPEHUs] TPONACHHOIO Marepuaja, NpOBEpsAs CBOM 3HAHUS, YMEHUS M HaBBIKH IO
KOHTPOJIbHBIM BOIIPOCAM.
BrimonHnenue nabopaTopHbIX padoT
Ha 3anstuu monyuute y mpemnonaBatenis rpaduK BBITOJHEHHS J1a00OpaTOPHBIX padoT.
[Tomyunre Bce HeoOxomumoe Meroandeckoe obecredenue. llepen mocemnieHneM 1abopaTopuu
U3YYUTE TEOPHIO BOIIPOCA, MPEANOIaraéMoro K MCCiaeJ0BaHUIO, 03HAKOMBTECH C PYKOBOACTBOM
[0 COOTBETCTBYIOILIEH paboTe M IMOATOTOBHTE MPOTOKOJ MPOBENEHHsS pabOThl, B KOTOPBIH
3aHECHUTE:
*  Ha3BaHHE PabOTHI;
3aroTOBKM  TaOJMI] A7  3alOJHEHHUS  DKCIEPUMEHTAIbHBIMU  JaHHBIMU
HaOJIIOIEHUI;
YpaBHEHUS XMMHUYECKUX peakUUi MpeBpalleHuii, KOTopble OyayT OCYIIECTBICHBI
IPY BBITOJIHEHUH YKCIIEPUMEHTA;
pacyeTHbIie (HOPMYIIBI.
OdopmiieHre 0TYETOB JODKHO MPOBOJUTHCS MOCIIE OKOHYaHHS paboThl B 1aboparopuu. s
MOJTOTOBKU K 3alllUTE OTYEeTa CJEAYeT MPOAHAIU3UPOBATh IKCIEPUMEHTANbHbIE PE3yJbTaThl,
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COIIOCTaBUTb HX C U3BECTHBIMH TECOPETUYECKUMH IIOJIOKCHUSAMHU, CIPABOYHBIMU WIIH
JUTEPATYPHBIMU JaHHBIMHU, OOOOIIUTH PEe3yIbTAaThl UCCIEIOBaHUI B BHJIE BHIBOJIOB IO paboTe,
IIOATOTOBUTH OTBETHI HAa BOIIPOCHI.

8. Ilepeyenbr MH(GOPMANUOHHBIX TEXHOJOTHI, NCNOJIb3yeMbIX MPH OCYHIECTBJIECHUH

00pa3oBaTe/ILHOIO NMpPoIecca Mo JMCUUILIHHE (MOIYJII0) (IPpH HEOOXOAUMOCTH)

8.1 llepeuenb MHGOPMANMOHHBIX TEXHOJIOT Wil
Hcnons3oBaHue DIEKTPOHHBIX IPE3CHTALMKM IPU  IPOBEACHUM JIEKIIMOHHBIX U

MPAKTUYECKUX 3aHITHH.

8.2 [lepeueHb HE0OXOAUMOTO MPOTPAMMHOI0 O0ecTeYeHUust

1. Microsoft Windows 8, 10
2. Microsoft Office Professional Plus

8.3 [Ilepeyenbr WH(POPMALUMOHHBIX CHPABOYHBIX CHCTEM M COBPEMEHHBIX

npogeccuoHAJbHBIX 023 JaAHHBIX:

l.
2.

(98]

CrpaBouno-npaBoBas cucrema «Koncynsrant [Tmocy (http://www.consultant.ru)
@enepanbHas  rocyaapcTBeHHas — MH(opmanuoHHas — cuctema  «HanumoHanbHas
aJIeKTpOoHHAst OnbmmoTeka» https://H36.pd

baza nanueix HayuHoii anektponHoii 6nbnnorekn eLIBRARY.RU https://elibrary.ru/
baza  OTKpBITBIX JNaHHBIX MuHHCTEpCTBA TpyAa W COLMAIBHOM  3aIUTHI
P® https://rosmintrud.ru/opendata

baza naHHBIX TpOQecCHOHANBHBIX CTAaHAAPTOB MUHHCTEPCTBA TPyAa M COLHAIBLHOU

3aIATEI P® http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/
ba3bl JaHHBIX Munucrepcrsa SKOHOMHUYECKOIO pa3sBUTHUA

PO http://www.economy.gov.ru
Odunmanbueiii cailt denepalbHOTO areHTCTBA MO TEXHHUYECKOMY PEryJIHpPOBAaHUIO U
meTposoruu http://protect.gost.ru/

9. MarepuajbHO-TeXHHYeCcKast 0a3a, HeoOXoauMMasi JJ  OCYLIECTBJICHUSA

00pa3oBaTe/ILHOIO NMpoIecca Mo TUCHUILINHE (MO1YJII0)

Jns mpoBeAeHUs JEKIMOHHBIX 3aHATUM HCHOJB3YETCS MYJIbTUMEIUNHBINA MPOEKTOp U

HOYTOYK. JlabopaTopHBbIe 3aHSATHUS MPOBOJSATCS B XMMHUYECKON NTaboparopuu, CHAOMKEHHON Kak
o0menabopaTOpHbIM  (XUMHUYECKass TMOCyAa, PEaKTUBBI), TaK W CICIHAIU3UPOBAHHBIM
00opyn0BaHuEM, HEOOXOAUMBIM JJIsl IPOBEIECHHS OTENbHOM Ja00paTOpHOl paboTHI.

MarepualbHO-TEXHHYECKOE 00ECIIeUeHUE TUCIUTIITNHBI

No Bun pa6or
(MOJTyIisl) ¥ OCHAIIICHHOCTh

1. JlekIIMOHHEBIE 3aHATUA JlekunoHHast ayguTOpHs, OCHAIIEHHAs MPE3CHTAlMOHHOU
TEXHUKOM  (IIPOEKTOp, 9KpaH, KOMIBIOTEP/HOYTOYK) |
COOTBETCTBYIOIIMM TporpamMmHbiM oOecnieuenrnem (I10) (aya.
345¢, 332c¢, 334c, 406¢c, 416¢).

2. JlaGopaTopHbie JlaGopaTopusi,  YKOMILJIEKTOBaHHas  CHEIHATM3UPOBAHHOMN

3aHATUA Mmebenblo, J1aboparopHoil  mocymoil u  00OpyIOBaHUEM

(ayn.345c¢):

BeChI JlaboparopHsbie — | mT,
BEChI aHATMTHYECKUE — 2 T,
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TEPMOCTAT BO3AYIIHbIN — | 1T,

nonomep-pH-metp — 3 mr,

u3Meputenb ummutaica E7-21 — 4 i,

HMCTOYHUK TOKAa UMNYJIbCHBIN b5-50 — 3 1T,
KOHAYKTOMETp — 1 1T,

n3Mmepurenb ummnenanca Tesla BM 507 — 1 mr,
MYJIBTUMETPbI YHUBEPCAJIbHBIE HACTOJBHBIE — 5 IIIT,
mieiikep 1abopaTopHbIil — 21IT;

[1K-3 mT.

CamMmocTosTenpHas
pabora

Kabuner mms  camocrositensHOM — paboTel  (aym.329c).,
OCHAILCHHBI KOMIIBIOTEPHOW TEXHHUKOH C BO3MOXHOCTBHIO
noJKJItoueHus: kK cetu «MHTepHeT», MporpaMMoil 3KpaHHOTO
YBEJIMUEHUSI W OOECMEYCHHBIH JOCTYIIOM B JIIEKTPOHHYIO
nH()OPMaIIMOHHO-00Pa30BATENBHYIO CPEly YHHBEPCUTETA.
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