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IIpu paszpaboTke padboueii mporpaMmbl Yu4eOHOH TUCIUIIMHBI B OCHOBY IIOJIOYKCHBI:

1) ®I'OC BO mo nampasieHuto moarotoBku 35.03.08 BopHbple GHOpecypchbl M akBakyJbTypa,
YTBEPKICHHBIH MUHUCTEPCTBOM 00pazoBanus 1 Hayku PD «17» mronst 2017 r., npukas Ne 668

2) VdeOHBIM IUTAaH OCHOBHOW oOpa3oBaTenbHON mporpamMmbl  35.03.08 Bomabie Ouopecypchl u
akBakyJnbTypa npoduist «BoaHbeie 6uopecypcsl M akBakylIbTypa» ono0peH YueHsiM coBeToM OI'BOY
BO I'AY Cesepnoro 3aypanbs ot «31» Mas 2024 r. [Tpotokon Ne 14

Pabouas mporpamma y4eOHOM TUCIMILTUHBI 000peHa HA 3aceqaHuH Kadelphbl BOJHBIX OUOPECYPCOB U
aKBaKyJIbTYpbI OT «31» mast 2024 r. [TpoTokon Ne 15.1
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Pabovas nmporpamma y4eOHOW JAMCHUILIMHBI 000peHa METOJMYECKOW KOMHCCHEH WHCTHTYTa OT «31»
Mmas 2024 r. IIporokoin Ne 9

\
[Ipeacenarens METOIUYECKON KOMUCCUN UHCTUTYTA, @“ M.A. YacoBuiukoBa

Pa3zpadoTuuk:

Muxaiinosa JI.B., notieHT Kadenpsl BOIHBIX OMOPECYPCOB U aKBAKYJIBTYPHI, KaH. OMOJI. HAyK
Mepxkymmuna I'.A., 3aB. naboparopuu ' XU Tromenckoro ¢pummana PI'EHY «BHUPO»

JAupeKTOop HHCTUTYTA: ' _ A.A. baxapes




1. lepeyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00yUeHHS MO JUCIHUIIINHE, COOTHECEHHBIX
¢ IVIAHMPYEMbIMH pe3yJIbTaTaAMH 0CBOCHHsI 00pa30BaTeIbHOM NPOrpPaMMbl

Koo
Komne-
meHyuu

Pe3ynbTarsl
OCBOCHUS

Nunuxarop
JOCTH)KEHHS
KOMIICTCHIIHN

[lepeueHs TIaHUPYEMBIX PE3YJIBTATOB
00ydYeHUs IO TUCITUTLINHE

MK-2

Criocoben
MPOBOUTH
MOHUTOPHHT U
JIaBaTh OLIEHKY
JKOJIOTHYECKOM
Y COCTOSTHHIO
BOJIHBIX
00BEKTOB I10
THIPOXUMHUYUECK
MM I0Ka3aTelsiM

NJ1-4 nx-2
OreHuBaet
JKOJIOTHYECKOE

COCTOSIHHE W TIOBBIIIACT
OUOIIPOyKTUBHOCTh
PBIOOXO3STHCTBEHHBIX

BOJIOEMOB, PETYJINPYS B

HUX COACPIKAHUC
XUMHYCCKUX
KOMIIOHCHTOB

3Hamsy:

- METOABl W TmpaBwia oTOOpa MHpoO BOABI JUIS
THIPOXAMHUYCCKOTO aHAIIN3a;

- crmoco0bI (uKcanuu Ipod BOABI IS XUMHYECKOTO
aHaIu3a;

- TpeOOBaHUS K TPAHCHOPTHPOBKE U XPaHCHHIO
po0 BOJIBL,

- OKCIPECC-METOIBI XUMHUYECKOTO aHAITN3a;

- TpaBWiIa BEICHHSA TIOJEBOTO JKypHala W
MOKYMEHTAIlMM UIS  PETUCTPAIlMH  IOJIEBBIX M|
THIPOXUMHYECKUX HAOIFOICHHH.

- METO/Ibl HEOPTraHUYECKOM, OPraHUYEeCKON XUMUU.

- METOJIbI ¥ CPEJCTBA AaHATUTHYCCKON XUMHUH.

- CIOCOOBI MPHUIOTOBJICHHUS XUMHUYCCKHX PACTBOPOB
1 PEaKTHBOB.

- METOIUKH OIpPEICICHUS XUMHYECKOTO COCTaBa
BOJIBL.

- ANTOPUTMBI
TOKa3aTeseH.

- YCTPOHCTBO W MpaBWIIa SKCIDTyaTalliy MPUOOPOB U
000pyIOBaHUS TSI THAPOXUMUYECKOTO aHAIIN3A.

- MeTombl paboThl ¢ KOMOBIOTEPHBIMH 0Oa3aMu
JTAaHHBIX PE3yJITATOB THAPOXUMHUICCKOTO aHAIH3A.

- HOPMATHBBI KQueCTBa CPE/IbI IS KyJIbTHBHPOBAHUS
TUIPOOHOHTOB.

- TpeOOBaHHS KYyJbTHBHPYEMBIX THIPOOHOHTOB K
napaMmeTpaM BOJHOM Cpeabl.

- CIOCOOBI W METOABI MOJACPIKAHKUS ONTHMATbHBIX
mapamMeTpoB cpens ISt KYJbTHBHPOBAHHS
THIPOOUOHTOB.

- THUIPOJNIOTHYECKas W 9SKOJIOTHYECKas THUIH3ALUs
BOJIHBIX OOBEKTOB.

- METOI0JIOTUS THIIPOJIOTHH,
METEOPOJIOTHH U KIMMAaTOJIOT HH.

- OCHOBHBIC BHUIBl M HCTOYHHUKH AHTPOIOTCHHOI'O
3arpsi3HEHUS BOJHBIX OOBEKTOB.

- COCTaB W XapakTep cOPOCOB CTOYHBIX BOJ TIpHU
pPa3IMYHBIX  TEXHOJOTHYECKHUX  Mpoleccax |
MIPOU3BOJICTBAX.

- (hOHOBBIC THUAPOJOTHYECKHE W THAPOXMUMUYICCKHE
mapaMeTpBl BOIHBIX 00BEKTOB PETHOHA.

- HOPMATHBHBIC IPABOBBIC AKTHl JKOJOTHYECKOTO
KOHTPOJISI BOAHBIX OOBEKTOB.

- METOIBI OIEHKA ¥ HOPMATHBBI Ka4yecTBa BOJBI

pacyacTta TUAPOXUMHUYCCKUX

TUAPOXUMUH,

BOJIHBIX 00BEKTOB PBHIOOXO03SHCTBEHHOTO
Ha3HA4YCHU.

- THIIBI, YCTPOWCTBA U MPHHIUIBI PabOTHI OUUCTHBIX
COOpYXKEHUH.

- OCOOEHHOCTH BO3AEHCTBUSA CTOYHBIX BOJ Ha
THIPOOHOHTHI.

- dopma, cocraB u CTPyKTypa OTYETHOU
JIOKyMEHTaIHH.

- npaBmiIa oQopmiIeHHs JIAOOPATOPHBIX KYypHAIOB U
MPOTOKOJIOB, B TOM YHCJIE B DJIEKTPOHHOM BHJIE.

- cocraB, (PYHKIUHM U BO3MOXKHOCTH HCIIOJIb30BAHMS
NHQOPMALMOHHBIX M TEJIEKOMMYHUKAIIMOHHBIX




TEXHOJIOTHH IIJII aBTOMAaTHU3UPOBAHHON 00pabOTKH
nndopmanum.

- TpeOoBaHMs OXpaHbl Tpyaa mpu pabore B
XMMHYECKOH J1abopaTopu.

ymembp:

- OCYIIECTBIISITH MIOATOTOBKY K OTOOpY 1Mpo0 BOABI B
pasNMYHBIX ~ TUMAaX  BOJAHBIX  OOBEKTOB  C
HCTIONB30BaHUEM CTAHJAPTHBIX METOAUK.

- MPOM3BOIUTE IIOATOTOBKY MPOO BOXBI K
THAPOXUMHYECKOMY aHAIN3Y.

- TPOM3BOOUTH HACTPONKY THIPOXUMHIYECKOTO
obopynoBaHus.

- YCTpaHSTh BUIVIMEIC HEHCTIPABHOCTH
THAPOXMMHUYECKOTO 000PYAOBaHUS.

- IPUTOTABJIMBATh PACTBOPHI M PEAKTHBBI.

- TPOW3BOJUTH TMIAPOXMMHYECKMH aHalu3 IO
CTaH/IapPTHBIM METOIUKAM.

- TPOW3BOJWTH  OLEHKY  THUIPOXUMHYECKUX
napaMeTpoB cpelbl OOUTaHUsS B COOTBETCTBUH C
HOpMAaTHBaMH Ka4eCTBa BOJBI LI BOTHBIX OOBEKTOB
PBIOOXO3SMCTBEHHOTO 3HAYCHHSI.

- BECTH JXypHall THAPOXMUMHYCCKHX H3MEPCHUH W
THIPOXAMHYECKOTO aHATN3A.

- PETUCTPUPOBATH JTaHHEIC puOOpoB
THAPOXMMHYECKOTO KOHTPOJISI apaMeTpoB Cpebl B
YCTaHOBKaXx JUIsl KyJbTHUBUPOBAaHHS T'HAPOOHOHTOB.

- TIPOU3BOJMTH  HACTPOWKY M  TapHpOBKY
THIPOXUMHUYECKUX TPUOOPOB.

- TOAJCPKUBATh IapaMeTpbl BOJHOW cCpelbl B
npyJax, OacceliHax M yCTaHOBKax Ui
KyJIbTUBUPOBAHUS THIPOOHOHTOB.

-  UHTEPIPETHPOBATH IIONyYEHHBIC PE3YIbTATHI
KOHTPOJISI TAapaMeTPOB BOAHOM Cpebl.

- TOAIepXKHBaTb B  padoYeM  COCTOSHHH
nmabopaTopHOE 000pyIOBaHHUE.

- JOKyMEHTHPOBAaThH  PE3yJbTAaThl  KOHTPOIIS
[apaMeTpPOB BOJHOU CPEBbL.

- HPOU3BOJUTH pacuer THIAPOXUMHUUYECKHX
MoKasaresiei B mpolecce KamepaabHO 00paboTKu u
COCTaBIIATh OTYETHYIO JOKYMEHTAIIHIO.

- ¢dopmupoBath M BecTH HH(pOpMALMOHHYIO 0a3y
JMAHHBIX MAaTEPHANOB IIOJIEBBIX H JIAOOPATOPHBIX
HaOIIOAEHNI U UCCIIETOBAHUHA.

- BEISIBIISITD HACTOYHHUKH aHTPOIIOTEHHOTO
BO3ICHUCTBUS Ha BOJIHBIC 0OBEKTHI
PBIOOXO3SMCTBEHHOTO 3HAYCHUSI.

- OIEpaTHBHO OPTraHU30BBIBATH OTOOpP MPOO BOJIBI
JUId TUAPOXMMHMYECKOTO aHaju3a B MecTax cOpoca
MPOMBIIICHHBIX M OBITOBBIX CTOYHBIX BOJ M I1OCIE
OYHCTHBIX COOPYHKEHUM.

- OomnpenensATh BIHMSHUS Ha BOJHbIE OOBEKTHI
PBIO0X03HCTBEHHOTO 3HAYCHUS cbpoca
MPOMBIIICHHBIX U OBITOBBIX CTOYHBIX BOJI.

- POBOJIUTD pacciie/I0BaHNE ClydaeB aBapuHHOTO U
OKCTPEMAIHO ~ BBICOKOTO  3arpsi3HEHUsI  BOJHBIX
00BEKTOB IyTEM THAPOXUMHYECKOTO aHajlu3a W
YCTaHOBJICHHS BO3MOXKHBIX HCTOYHHUKOB
3arpsisHEHUsL.

- aHaNM3WpOBaTh  TOCIEJICTBHS  BO3JCHCTBHSA
XO3IMCTBEHHOM JCATEILHOCTH HA BOJHBIC OOBEKTHI,
BKJTIOUasi eBTpodupoBanue.

- OIICHUBATh MOJIy4aeMble Ppe3yJbTaThl
THIPOXMMHYECKOI0 aHajM3a C  TOYKHA  3pEHHs




BO3MOJKHOTO 3arpsi3HEHUS] BOXHOTO OOBEKTA.

- BBIIIOJIHATH HOPMAaTUBHbIE TPEOOBaHMS K HOPSIKY
paccienoBaHus cllyyaeB
aBapUHHOI0/9KCTPEMAIILHOTO  3arpsi3HEHUS]  CPEJIbl
0OUTaHUS BOJHBIX OMOJIOTUYCCKUX PECYPCOB.

- COCTaBJISIThH THIPOXUMHUYECKHN paszen
9KCIIEPTHOTO 3aKIIOYeHUs] 00 OIIEHKE BO3JCHCTBHS
Ha  OKPYXKAalOLIyl0 Ccpely IO  pe3yJbTaTaMm
PBIOOXO3IMCTBEHHON 1 KOJIOTHYECKOH SKCIIEPTUREI.
- pa3palaTbIBaTh PEKOMEHAAIMN 110 HOPMAIHU3AINH
9KOJOTUYECKOTO  COCTOSIHMS O  pEe3yJbTaraMm
MOHHUTOPHHTA cpezbl oburaHus BOJHBIX
OMOJIOTHYIECKUX PECYPCOB IO THIPOXUMHIECCKUM
MOKa3aTeJIsIM.

énadems:

- mpoBeneHHe paboOT Mo oTOopy mpoO BOABI UIs
nenei MOHHUTOPUHIA CpPeAbl OOWTAaHUS BOJHBIX
OMOJIOTHYECKUX PECYPCOB.

- OmIpejeleHHe THUIPOXUMUYECKUX [apaMeTpoB B
COOTBETCTBHH CO CTAaHJAPTHBIMH METO/AMH.

- KamepaibHas 00paboTka mpoO BOOBI W aHAIU3
MOJTy9aeMbIX THAPOXUMUYECKUX PE3YIbTaToB.

- ONEHKa OJKOJOTHYECKOTO COCTOSHHS BOJHBIX
00BEKTOB.

- OLICHKa aHTPOIIOICHHOTO BO3/EHCTBUS Ha BOIHBIC
9KOCUCTCMBI IO THAPOXUMHUYCCKUM ITOKAa3aTCIISAAM.

2. MecTo AuCUMILINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl
JlaHHas aMcUMIUIMHA OTHOCUTCS K brnoky [ wyactu, (GOpMHpPYEMOH y4acTHHUKaMH

00pa3oBaTeNbHBIX OTHOIICHUH.

Jns u3ydeHUs AUCUUIUIMHBI HEOOXOAMMBI 3HaHUsA B obnmactu: Xumuu, [uopoxumuu,

Tuopobuonocuu, CanumapHoti 2udpoodouoIo2UU.
Tocnedyrowux oucyuniutn vem.

Hucnunnuna nzy4yaercs Ha 4 Kypce B 8§ cemecTpe 1o ouHOu (opme 00yUueHus.

3. O0beM AUCHHMILIMHBI U BUbI y4eOHOH padoThl
OO61mmas TpyA0eMKOCTh AUCHUTUINHBI cocTaBisieT 108 yacoB (3 3aueTHBIC €IUHULIBI).

Ounas ¢popma
Bun yuebHolt paboThl
CeMecCTp
8

AyauTOpHBIE 3aHATHS (BCEro) 48
B mom uucne: -
JleknmonHoro THNA 24
CeMHHapCKOro THIa 24
CamocrosiTeJibHAasi padoTa (Bcero) 60
B mom uucne: -
[TpopaboTka MaTepuana JeKIUH, 30
MOATOTOBKA K 3aHATHSIM
CamocTosTenbHOE H3YUCHUE TEM 6
Pedepar 24
By npomMexyTo4HOM aTTecTaluum: 3a4eT
OO61mmas Tpya0eMKOCTh yac 108

3a4. eJ. 3




4. ConepskaHue QM CHUAIINHbBI

4.1. Coaep:xaHue pa3/ie0B M CHUIITHHbBI

HaumenoBanue pasgena
JIACUMILIAHBI

CozaepxaHue pasaena

2

3

Bsenenue B
PBIOOXO03SIICTBEHHY O
rugpoxumuto (PI).

Omnpenenenne PI' kak Hayku. CojepkaHue W 3aJaydl MpeaMeTa,
CBA3b C JPYTUMH JWCUOUIUIMHAMH (OOINEH TUApOXUMUCH,
THIPOOHOIIOTUEH, UXTHUOJOTHEH SKOJIOTHEH, (PrU3noNIorueii phio,
OXpaHOM BOJHBIX pECcypcoB). MeToabl HW3Yy4YE€HHS cOCTaBa H
XUMHUYECKOro pexxuma npupoasbix Boj. Pons PI' B nHTEHCUBHOM
1 SKCTCHCHBHOM BEJICHIH PHIOHOTO XO3SHCTBA.

BimsiHue THAPOXMMIYECKOTO
pexHUMa Ha KH3HEISATSIbHOCTD
THIPOOHOHTOB

Temmepatypa ¥ OTHOIIEHHWE K HEW THUIPOOMOHTOB Ha pa3HBIX
cramusax pasputus. Kiaccuduxammss pbl0 TO OTHONICHHIO K
Temrepatype. TemmeparypHble HOPMAaTHBBI [UIi PAa3HOTO THIIA
PBIOOXO3STCTBEHHBIX 00BekToB. JlnHamuka pH w neiictBue Ha
pei0 u KopMOByI0 ©0a3y. Ilpo3padHOCTH BOABI — Tapamerp
COCTOSIHUSI BoJOEMa. B3BelleHHbIE BeIiecTBa, WX BIUSHHE Ha
peiOHOE  xo03siicTBO.  PacTBOpuMOCTh  ra3oB.  McroyHuku
noctymiaeHus B BomoéM. Cojep:kaHue KHUCIOpOAa B BOAE —
OCHOBHOE yCJOBHE XM3HM BofoéMma. OTHOIIEHHE Pa3HBIX BHUJOB
runpoouonToB k Oz, CO2, H2S. Hopmatues! copepkaHus ra3oB B
Boze. ConeBoit cocra. ['naBHble THIIBI BOIHOH (ayHbl. KauecTBo
BOJBl KOHTHHEHTAJBHBIX BOAHBIX OOBEKTOB II0 IOKa3aHUAM
conéHoctu. IIpucrocobnenns y peld U OPYTHX THAPOOMOHTOB K
MEHSIOMINMCSI yCIIOBHSM COJIEHOCTH.

Buorennrie snementsr (N. P, Si, Fe) — ocoboe ycnoBue mus
MUTaHUA (UTOIUIAHKTOHA W BBICIIEH BOJHOM PAaCTHTEIBHOCTH.
Hcrounnkn moctymnernss KpyroBopor GHOTEHHBIX 3JIEMEHTOB B
Bojie M BiausHME Ha pbi0. OpraHuueckoe  BEIIECTBO.
Knaccudukamuss u npoucxoxiacHue. Poiib  OpraHU4ecKoro
BellecTBa B BojoeMe. HopmaTuBhI conepkaHUs OPraHUYEeCKOTro
BCIICCTBA B IIpyJdax. MI/IKpOKOMHOHeHTLI MMPUPOJAHBIX BO.
Tsoxénble MeTauibl. ICTOUHUKY OCTYIIEHUS B BOLY U OCHOBHOE
JIeHiCTBHE Ha PBHIO.

dakTopsl, HOPMUPYOIITHE
XHUMHUYECKYIO OCHOBY
MPOJYKTUBHOCTH BOJIOEMOB

Opnapuueckue (baxTopsI (TopHBIE  TIOpPOJIBL, MIOYBHI).
dopmMHupoBaHHE  COJEBOTO  COCTaBa. 30HATBHOCTH B
pacIipesielleHN BeIWYMHBl MHHepanm3anuu. KimMarnueckne
(TemmepaTypa, arMocepHbIe OCaaKu (BIAXKHOCTH), HCIApPEHUE,
Berep). [wumpomormueckme (penbed), THIAPOAHMHAMIYECKUC
(BoMHEHUs, TeYeHWs, LHUPKYJIALUK). IIpocTpaHCTBEHHBIE WM
BPEMEHHbIE HM3MEHEHUs] THIPOXUMHYECKHX XapaKTePHCTHK.
BomHOCTh M HHTEHCHBHOCTH BOJOOOMeHa. biarompusrtHbie
ycioBus (TOJIbI) JIJIsl BOCIIPOU3BOICTBA PhIO.

Hounsie otnoxenus (J10O)

®opmupoBanne IO B Bomoémax. PasmepHas xapakTepHUCTHKa
¢pakuuii. Buapl  opranmueckux OJ] (metpur, camponenw,
TOP(SHUCTBIE U TYMUHOBBIE HJIbI).

Pomre 10 B (¢opMHUpPOBAaHMH THUIAPOXUMHUYECKOTO PEXUMA
BogOEMA.

I'uapoxuMus BOZOEMOB B
3aBHCHMOCTH OT UX
MPOUCXOXKACHUS U
TPOPHUYECKOTO YPOBHS

OcoOeHHOCTH ~ THIPOXMMHYECKOTO  peXHuma  peK,  03ep,
BOJIOXPAHMIINIL, BOJIOEMOB—OXJIauTeneit, npyaos. Tpopuueckne
TUIBL BojgoeMoB. Kiaccudukanms 03€p M BOJOXpAaHWIMIL B
3aBUCHMOCTH OT OMOIPOYKTUBHOCTH, TEMIEPATYPHI.

Tuapoxummdeckas HHINKAIIHS
OHOTIPOYKIIMOHHBIX TTPOLIECCOB.

KonuenTtpanus  kucimopoma B BOJE, Kak  OLIGHOUYHAs
XapaKkTepucTuka OHONPOJYKIIMOHHBIX IPOIIECCOB B BOAOEME.
Broxumunueckoe norpednenne kuciopona (bIIK). PacrBopénnas
1 B3BELICHHAs OpPraHWKa B NMPHUPOIHON Bojae. OKUCIAEMOCTh U
MeTozs! €€ onpeneneHus. [lepBrdynHas IPOIyKIMA U JECTPYKIHS.
Buotnyeckmii Oamanc. bamanc OHWOTreHHBIX M OPraHUYECKUX
BemiecTB. IlepBH4HAas TPOXYKIMA ¥ PHIOOIPOTYKTHBHOCTE.
I'mapoxummdeckue TMOKa3aTelnd B YCIOBHAX HCKYCCTBEHHOM
9BTPO(HUKALINH.

FI/IZIPOXI/IMI/I‘{CCKI/IC I10Ka3aTCJIn B

HckycctBeHHOH  aBTpoduKkamms  BomoéMoB.  IlorpebHOCTH




YCIOBUSAX I/ICKyCCTBCHHOﬁ pI)IGOBOHHLIX BO,HOéMOB B y,ﬂOGpeHI/IﬂX. OpraHH‘leCKI/IC

3BTp0(1)I/IKaIII/II/I y,ﬂOGpeHI/Iﬂ B IpyaoBoOM pI)IGOBOﬂCTBe. DKOHOMUYECKAS
3(1)(1)CKTI/IBHOCTL. 3aMOpHLIe SABJICHUSA: METOABI MTPOTHO3UPOBAHUSA
1 OOpbObI.

8. Kpurepuu oneHkH KadyecTBa 3arpsi3sHeHUe BO/IOEMOB. 3arps3Hsomue BeIIeCTBa!
BOJbI IO THAPOXUMUYCCKUM OPraHnv4CcCKUEC HCETOKCHUYHBIC, MHUHCPAJIbHBIC W OPraHUYCCKUC
IIoKa3aTeJisiM TOKCHYHBIC, CMCIIIAaHHBIC. TepMam,Hoe 3arpsA3HCHUEC. Kucnorusie

JOXIH. KoMmmnekcHbie OIICHKH 3arpsA3HCHHOCTHU BOJJOEMOB.
9. CaMOO‘lI/IH.[eHI/Ie BOJOEMOB CaMOO‘-II/IH.ICHI/IC KaK IIpOIEeCC BOCCTAHOBJICHUS IEPBOHAYAIBHBIX
CBOMCTB ¥ cocraBa Bonabl. CTEeHs caMOOUMIIEHUA. Bimsiaue Ha
Tpomecc CaMOOYHUIICHUA BOIHOTO 00BEKTa Kuciaoponaa,
MHKPOOPT'aHU3MOB, MOJUTFOCKOB-OMO(UIBTPATOPOB H JIP.
4.2. Pazgenpl IMCOMIVINHBI 1 BUABLI 3aHATHNA
ouHasi hopMa o0ydeHus
Cemunapck Bcero
Ne HaumenoBanue pasnena JlexkiimoHHO
/o JIACIIUILTNHBI ro THIa oro cP Hacos
THIIA
1 2 3 4 5 6
1 | BBexnenue B ppIOOX03SHCTBEHHYIO 2 2 4 8
THAPOXHMHIO
2 | BoustHME THIPOXUMHUYECKOTO 4 4 16 24
pexuMa Ha )KU3HEIEATSIbHOCTh
TUIPOOHMOHTOB
3 | dakTopsl, hopMupyrome 4 4 8 16
XUMHYECKYIO OCHOBY
MIPOIYKTHBHOCTH BOJIOEMOB
4 | JloHHBIC OTJI0KCHUS. 2 2 4 8
5 | 'uapoxumust BOJOEMOB B 4 4 10 18
3aBUCHMOCTH OT UX ITPOUCXOKICHHUS
U Tpo(UYIECKOTO YPOBHS
6 | I'mapoxuMuyeckass MHAUKALIHS 2 2 8 12
OMOMPOAYKITMOHHBIX MIPOIIECCOB.
7 | T'mapoxuMuyeckue mokasarenu B 2 2 4 8
YCJIOBHSIX UCKYCCTBEHHOMN
9BTpOdUKAIIH
8 | Kpurepun onieHKH Ka4ecTBa BOJIBI 2 2 2 6
M0 TUAPOXUMHUYECKUM MOKa3aTesIM
9 | CamoouHIIIEHHE BOJTOEMOB 2 2 4 8
Htoro: 24 24 60 108
4.3. CeMMHAPCKOI0 THIIA
Ne Ne paznena TpynoemkocTs
/T | JTUCIUTUIAH HaumenoBanue nabopaTopHbIX paboT (gac)
Bl OYHas
1 2 3 4
1 1,2 IManpoxumudeckue ucciaeIoBaHus Ha BOJJOEMax U B
XuMH4ueckon abopatopun. [lopsinok mpoBeaeHus u 5
HeoOxoauMoe 0bopyaoBanne. PU3NKO-XUMUYECKUE
CBOMCTBA BOJBI
2 2,3,5 ["a30BbI1i1 pexxum BogoemMoB. OnpeiesieHue coiepKaHus 2
O2 u CO2 1 ycTaHOBJIEHHE COOTHOUICHHSI MEKIY HUMHU.
3 2,3,6 Oprannueckoe BeIlecTBO MPUPOIHBIX BOJ. MeTo bl 4
KOCBEHHOTO OIPEJICIICHHSI OPTaHUIECKHIX BEIICCTB.




4 2,4 Omnpenenenre HePTENPOAYKTOB B JOHHBIX OTIOKECHHIX 4
NK-metomom.

5 2,56 OO01mre xapakKTepUCTUKH BOJBI: IIICIOYHOCTD,
KHCJIOTHOCTD, OKUCIIIEMOCTh, )KECTKOCTh. O0I1as 2
MUHEpAU3alus MPUPOJHBIX BOJI.

6 2,3,6,7 Omnpenenenue MepBUYHON MPOTYKIIMN BOBI CKIISTHOUYHBIM 5
METO/IOM.

7 2,6,7 Bimstaue azoTHOTO YyI1o0peHus (aMMUaqyHOM CEUTPHI) Ha
THIPOXUMHUYECKUIA PEXKUM UCKYCCTBEHHOTO BOJOEMa 4
(axBapuyma).

8 2,6,8 Kputepun orieHKM Ka4ecTBa BOJ 110 TUAPOXUMHYECKUM 5
mokasaressiM. PellieHne mpakTHYecKux 3a1ad.

9 2,5,8,9 [TocneacTBus mpuMEHEHUS 3arPsS3HCHHON BOJIBI PEKU Ha 4
MapKEPBI )KUPOBOT0 0OMEHa (TaHKpeaTHYeCcKas JIMIa3a)

Hroro: 24

4.4. IlpumepHas TeMATHKA KYPCOBBIX IPOeKTOB (padot) — He npeaycmorpeno OIIOIT.

5. Opranu3zanus caMoCTOATEJIbHOH PadoThl 00yYAOUIUXCS 110 JUCHUILIMHE
5.1 Tunbl caMOCTOATEIbHON PadOThI U €€ KOHTPOJIb

Tun caMmocTosSITeIbHON PabOThI dopma 00yueHus Tekymuit KOHTPOJIb
oYHas

[IpopaboTka MaTepuaia JEKIIHH, 30 TECTUPOBAHUE

MOJITOTOBKA K 3aHITHIM

CamMocTosATeIbHOE U3YUCHUE TEM 6 TECTUPOBAHUE

Pedepar 24 3amuTa pedepara

Bcero gacos: 60

5.2 YueOHO-MeTOAMYeCKHE MAaTePUAJIBI UISI CAMOCTOSATEIbHOI padoThI

1.Meroanyeckue yka3aHus M0 CaMOCTOSTeNIbHON paboTe TUCHMITINHBI «[ MIpOXUMUs) 110
HanpasiieHuto mnoarotoBku 35.03.08 «Bopanble Ouopecypchl M akBakyjlIbTypa» Hpoduib
«Boansie 6uopecypcesl u akBakyibTypa» / Coct. KoBanenko A.U. Tiomens: I'AY CesepHoro
3aypanbs, 2022. - 9 c.

5.3 TeMbl, BHIHOCHMbIE HA CAMOCTOSITEJIbHOE U3yYeHHeE:

1. 'azomy3bIpbKoBas 00J1€3HB PbIO U CIIOCOOBI €€ yCTpaHEHHsI B PHIOOBOIHBIX X035 CTBaX.

2. BrnusiHue TSOKENBIX METAJIOB Ha PhIO.

3. HopmaTuBsl kKauecTBa BOJIbI (POPENIEBBIX U OCETPOBBIX XO3SHCTB.

4. MeTo/1bl OYMCTKH CTOKOB PbIO0XO03SIICTBEHHBIX MTPEITPUSITHI.

5. TernoBoiHbIE X035 CTBa. OCOOEHHOCTH THAPOXUMHUECKOTO PEKUMA.

6. MeTonbl BOJONIOATOTOBKA M OYMCTKHM BOJI, HCIIOJIB3YEMBIX B YCTAHOBKAaxX 3aMKHYTOI'O
LIUKJIa

5.4. Tembl pedepaToB:

1. BnusHue temmeparypbl BOABI Ha JKU3HENEATENHOCTh PbIO. AnanTanusi K HU3KOH U
BBICOKOM TemIepaType.

2. T'a30BBIi pexXuM BOJIOEMa U JKU3HB pbI0. CIIOCOOBI adpariiy BOJIBI.

3. Hekoropbie 0COOCHHOCTH Pa3MHOXCHHS W Pa3BUTHS PbIO, ompeneiseMble (haKkTopoM
COJIEHOCTH.

4. Tlpouecchl akKIMMATHU3aMK TPECHOBOAHBIX U MOPCKUX PbIO K COJIEHOCTH.

5. T'azomy3bIpbKoBast 00JI€3HB PHIO U CIIOCOOBI €€ YCTpaHEHUs B PHIOOBOIHBIX X03HCTBaX.




6. [IpuumHBI CEpOBOAOPOHOTO 3apaXKeHUs BojoeMa. JlelicTBre cepoBOAOPO/Ia Ha PHIO.
7. BnusHUeE yrieKucIIoro ra3a Ha )KU3HEesITeIbHOCTD PhIO.
8. KpyroBoport a3zora B Bojioeme. JleiicTBre OMOreHHOro a30Ta Ha UXTHO(hayHY.
9. Kpyrosoport docdopa B Bozxe. 3nauenue pochopa 1is psio.
Brnusinue TspKeIbIX METauioB Ha phIO.

®DakTopsl, HOPMUPYIOIIHE XUMUYECKYIO OCHOBY OHMOINIPOIYKTUBHOCTH BOJJOEMOB.
JonHble oTioxeHus. YciaoBus (GOPMUPOBAHMA U BIUSHHE HA BOJHYIO TOJIILY

10.
11.
12.

BOJOCMaA.

13.
14.
15.

['unpoxumus pek. Pexum u kiaccupukanuy no ypoBHIo Tpohuu.
O3epa. 30HaTBHOCTh XUMHYECKOT'O COCTaBa. bHONpoyKIIMOHHBIE CBOICTBA 03€p.

OcobenHocTH

T'HAPOXUMHUUICCKOTIO

pexxuMa

BOJIOXPAHWIULI, IPYI0B. BUONIPOIYKIIMOHHBIE TPOLIECCHI B HUX.
16. 3amopHble sBiEeHUS. Mepbl Ipe10TBpaIleHus 3aMOPOB.
17. 3arpsizHeHue U caMOOUULIEHHE BOJOEMOB.
18. MeTonbl OUUCTKU CTOKOB PhIOOX03AHCTBEHHBIX IPEAPUATHH.
19. MGTOIIBI BOOJOIIOATOTOBKHW U OYMUCTKU BOJ, UCIIOJIB3YEMbBIX B YCTAHOBKAaxX 3aMKHYTOI'O

LMKJIA.
20.
21.
22.
24,
25.

HCKYCCTBCHHBIX

BOJOEMOB:

TexHonornuyeckue HOpMaTUBbI BOABI JIJISI IPYAOBBIX KAPIOBBIX XO35HCTB.
Brnusinue xauectBa Bojibl Ha (JOpENIEBBIE U OCETPOBBIC X0O3sIICTBA.
Hcnonp30BaHne Te0TEpMAIBHOM BOJBI B aKBAKYJIBTYPE.

TemnoBoaHbIie x035HcTBA. OCOOCHHOCTH THAPOXUMUYECKOTO PEXKHUMA.

Kommiiekcuast

TUAPOXUMUYECKUM IOKA3ATEISIM.
26. Kputepun onieHKH KadecTBa BOJIbI PHIOOXO3SHCTBEHHBIX MPEATIPHITHN.

OLICHKa

CTCIICHU 3arpA3HCHHOCTHU

IMOBCPXHOCTHBIX

BOJ 1o

6. DoHA OIEHOYHBIX CpPeICTB /Js TMPOBedeHHs TMPOMEKYTOUYHOIl AaTTecTaAlluH
o0yyaromuxcs JMCUUILJINHE
6.1 mnepeyeHb KOMIIETEHUMI M OIECHOYHbIC CPeACTBA HHIAMKATOPA JOCTHKECHUS

KOMIIeTeHI U
Koo Nunukarop HaunmenoBanue
[IepedyeHp muIaHUPYEMBIX PE3yIbTAaTOB
Komne- JOCTHIXKCHUA OLICHOYHOI'O
06yquI/IH IO AUCLHHUIITINHE
meHyuu KOMIICTCHIIUHN CpcACTBa
3Hamby: TecT
- METOIbI M NpaBuia 0T00pa Mpod BOABI I | 3agerHbrii GHIIET
THAPOXMMHYECKOTO aHAIN3a;
- cmnocobsl  (Quxcauu Tpod BOABl  JUIA
WJT-41i-2 XMMHYECKOTO aHaJIN3a;
- TpeOOBaHMS K TPAHCHOPTUPOBKE M XPAHEHHIO
OrneHuBaeT P06 BoEE

9KOJIOTHICCKOC - DKCMPECC-METO/Ibl XUMHUUYECKOTO aHAIN3a,;

COCTOSAHHUC U | - IpaBuja BEACHMSA IOJICBOr0 KypHajla H

[MOBBIIIACT JIOKyMEHTAIlMH JUI PETUCTPALMH TIOJIEBBIX U

GO POJlyKTHBHOCTE THIPOXUMHUYECKUX HAOIIOICHUMA.

IIK-2 N - METOAbl HEOPraHMYECKOM, OpraHuYecKon

pBI60X03}II/ICTBCHHBIX XIMHIL.

BOZIOEMOB, - METOJIBI ¥ CPE/ICTBA AaHAJIUTHYECKO XUMHH.

peryjiupyer B  HUX | - CrocOObl  TIPUTOTOBJICHUSI ~ XUMHUYECKUX

coJiep;KaHne pacTBOPOB U PEaKTHBOB.

XUMUYECKIX - METOJMKH  OIPEJENCHUS  XHUMHYECKOTO
COCTaBa BOJBI.

KOMITOHCHTOB - aUropuTMBl  pacyeTa  THIPOXHMMHYECKHX
MoKa3aTesen.
- YCTPOMCTBO M TIpaBWJla BKCIUTyaTalluu
mprbopoB " 00opyoBaHUS JUTS
THAPOXMMHUYECKOT0 aHaJIH3a.




- METOJII pabOoThl ¢ KOMITLIOTEPHBIMU Oa3zaMu
JNAHHBIX  PE3YJIbTAaTOB  THAPOXUMHYCCKOTO
aHanmu3a.

- HOpPMATHBBI  KayecTBa  Cpembl  JUIA
KYJIbTUBUPOBAHUS TUIAPOOHUOHTOB.

- TpeOOBaHMS KYJIbTHBHPYEMBIX THIPOOHOHTOB
K mapamMeTpaM BOIHOM CpeIbl.

- cmocoObl M METOAbl  MOJAACPIKAHUS
ONTHMANBHBIX ~ [AapaMeTpoB  Cpelbl  JUis
KyJIbTUBUPOBAHHS THAPOOUOHTOB.

- rHApoJOTMYECKas W JKOJIOrHYecKas
TUMU3A1HS BOJHBIX OOBEKTOB.

- METOJOJIOTHS THUAPOJIOTHH, THUAPOXUMHHU,
METECOPOJIOTHH U KJIMMATOJIOTHH.

- OCHOBHBIE BU/BI u HCTOYHHUKHU
AHTPOTIOTCHHOTO 3arps3HEHUS BOJIHBIX
00BEKTOB.

- cOCTaB M XapakTep cOpOCOB CTOYHBIX BOJ IPU
Pa3NIUYHBIX TEXHOJOTMYECKHX IIpoleccax U

MNpOU3BOACTBAX.

- q)OHOBLIe TUAPOJIOTUYCCKHUC u
THUAPOXUMHUYCCKUC napamMeTpbl BOJIHBIX
00BEKTOB peruoHa.

- HOPMATHUBHBIC IIpaBOBbIC AKTBI

9KOJIOTHYECKOTO KOHTPOJIsI BOAHBIX OOBEKTOB.

- METOJIbI OLIEHKH M HOPMAaTUBbI KayecTBa BOIBI
BOJIHBIX 00BEKTOB pHI00X0351ICTBEHHOTO
Ha3Ha4YeHHUSI.

- TUMBI, YCTPOWMCTBA W TIPHUHIMIBI PabOTHI
OYHCTHBIX COOPYKECHUM.

- 0COOCHHOCTH BO3JICHCTBHS CTOYHBIX BOZ Ha
TUIPOOHMOHTEI.

- ¢opma, COCTaB H CTIPYKTypa OTYETHOH
JIOKYMEHTAIIH.

- mpaBmwia  oQOpMIIEHHS  J1a0OPaTOPHBIX
JKYpHAJOB M TPOTOKOJIOB, B TOM WYHCIIE B
JIIEKTPOHHOM BUJIE.

- cocraB, (YHKIMH ©  BO3MOXHOCTH
WCIIOJTb30BaHUS HH(POPMAITHOHHBIX u
TEJICKOMMYHUKAIIMOHHBIX ~ TEXHOJOTHHA ISt
aBTOMATH3MPOBAHHOW 00pabOTKH HHPOPMAIIHH.
- TpeOOBaHHS OXpaHBI TpyHa INpH padoTe B
XUMHYECKOH J1Ta00paTOpHH.

ymemb:

- OCYIIECTBISTh MOATOTOBKY K OTOOpY Mpoo
BOJBI B Pa3NIUYHBIX THITAX BOJTHBIX OOBEKTOB C
HCITIOJIE30BAaHUEM CTaHJAPTHBIX METOAHK.

- MPOM3BOJIUTH TOJATOTOBKY NpoO BOABI K
THIPOXUMHUYECKOMY aHATU3Y.

- TIPOW3BOJNTHh HACTPOWKY THIPOXHUMHUYECKOTO
000pyI0BaHHUS.

- YCTpaHATh  BWAWMBIE  HEHUCIPABHOCTHU
THIPOXUMHUYECKOTO 000py0BaHUSI.

- IPUTOTABJIUBATh PACTBOPHI U PEAKTUBBIL.

- MPOU3BOJUTH TUIPOXUMHUUYECKHH aHalu3 IO
CTaHJAPTHBIM METOIKAM.

- MPOU3BOJAUTH OLEHKY THIPOXUMHYECKHX
mapaMeTpPOB Cpeibl OOUTAHUS B COOTBETCTBUU C
HOpMATHBaMH KadecTBa BOJBI I BOJHBIX
00BEKTOB PHIOOXO3SIICTBEHHOTO 3HAYCHHUS.

- BECTH XypHaJ THAPOXUMUYECKUX H3MEPEHUI
Y THAPOXUMHUYECKOTO aHaIn3a.

- PETHCTPUPOBATH JIaHHBIC prudopoB




THIPOXMMHUYECKOTO  KOHTPOJS — MapaMeTpoB
cpeabl B YCTAHOBKax JUIl KyJbTUBHPOBAHHMS
TUIPOOHOHTOB.

- IPOM3BOJAWTH HACTPOMKY ¥ TapUpPOBKY
THIPOXMMHUYECKUX TPUOOPOB.

- MOJIEPXKUBATh IapaMeTpbl BOJHOW Cpeipl B
npynax, OacceiHax M yCTaHOBKax  JUIs
KyJIbTHBUPOBAHHS THAPOONOHTOB.

- MHTEPIPETUPOBATH IIOJyUCHHBIC DPE3yJIbTATHI
KOHTPOJISI TApaMETPOB BOIHOMN CpEIbl.

- TOoAJep)XMBaTh B pabodyeM  COCTOSHHHU
nmabopaTopHOE 000pyIOBaHHE.

- JOKyMEHTHUpPOBAaTh PE3YNbTaThl KOHTPOISI
apaMeTpPOB BOJHON Cpeabl.

- TNPOW3BOAMUTH pacyeT THAPOXHUMHUYECKHX
nokaszateiged B Ipolecce  KaMepalabHOH
00paboTku u COCTaBJIATh OTYETHYIO
JIOKYMEHTALIHIO.

- ¢QopmupoBarh U BecTH WH(POPMALMOHHYIO
06a3y JmaHHBIX MAaTEepUaJOB  TOJICBBIX U
71a00paTOPHBIX HAOMIOCHUH 1 HCCIIEIOBAHHH.
- BBUIBIATH HMCTOYHHKH  AHTPOIIOTEHHOTO
BO3JICHCTBHS Ha BOJIHBIC 00BEKTHI
PBIOOXO3IHCTBEHHOTO 3HAUCHNSI.

- ONEpaTHMBHO OPraHU30BBIBATH OTOOp NPOO
BOABI IS THUAPOXUMHUYECKOTO aHalu3a B
MecTax cOpoca IPOMBIIUIEHHBIX M OBITOBBIX
CTOYHBIX BOJI M [IOCTIE OUUCTHBIX COOPYKCHUH.
- ONpeAesATh BIUSHHUA HAa BOJHBIC OOBEKTHI
PBIOOX03AHCTBEHHOTO 3Ha4YeHUA cbpoca
MPOMBIIIICHHBIX U OBITOBBIX CTOYHBIX BOJ.

- TPOBOIUTH  pPACCIENOBAHHE  CIy4acB
aBapUHHOTO M JKCTPEMalbHO  BBICOKOTO
3arpsi3HEHUsT  BOJHBIX ~ OOBEKTOB  IyTeM
THIPOXMMHUYECKOTO aHallM3a W YCTAHOBJICHHS
BO3MO>KHBIX ICTOYHUKOB 3arpsI3HEHHS.

- aHaNM3WPOBaTh TIOCJIEACTBHSA BO3ACHCTBUA
XO3SIICTBEHHOM  JI€ATEIBHOCTH HA  BOJHBIC
00BEKTHI, BKITIOUasi eBTpodupoBanue.

- OLEHHUBATh  TOJIy4aeMble  pe3yJbTaTHI
THIPOXUMHUYECKOTO aHAIN3a C TOYKH 3PEHUS
BO3MOJKHOTO 3arpsi3HEHHUS] BOJXHOTO OOBEKTA.

- BBINOJNHATH HOPMAaTWUBHBIE TpPeOOBaHUA K

TOPSIIKY paccienoBaHus ClTyJacB
aBapUHHOT0/3KCTPEMaIbHOTO 3arpsisHEHUS
cpenbl OOWTaHMS BOJXHBIX  OHMOJIOTMYECKHX
pecypcos.

- COCTaBJIATb  TUAPOXUMHUYECKHH  pazjen
3KCHEPTHOTO 3aKIIOUYCHHS 00 OIICHKE
BO3JICHCTBUS Ha OKPYKAWOIIYI0 Cpefy IO

pe3ynbpraram PBIOOXO3AWCTBEHHOM u
9KOJIOTMYECKOM IKCIIEPTU3BL.
- pa3pabaTbIBaTh pEKOMEHTalun o

HOPMaJIM3allMN 3KOJIOTHYECKOTO COCTOSHHMS IO
pe3yibTataM MOHHUTOPHHIA CpPeAbl OOWTaHMS
BOJIHBIX  OHOJOTMYECKHX  pEecypcoB IO
THPOXMMUYECKIM TOKa3aTEesIM.

enadems:

- TIpoBesieHHe padoT 1o 0TOOPY MpoO BOIBI ISt
Iesieil MOHUTOPUHTA Cpebl OOWTaHHUS BOJHBIX
OMOJIOTUIECKHIX PECYPCOB.

- OIpPEACIICHNE TUAPOXUMHUYCCKUX IMapaMETPOB
B COOTBETCTBUM CO CTAHAAPTHBIMHU METOAAMM.




- KamepaybHas o0paboTka mMpod BOJBI U aHATN3
MOJYyYaeMbIX THAPOXUMHUYCCKHIX PE3yIIbTATOB.

- OIICHKa 3KOJIOTUYECKOTO COCTOSHHS BOJHBIX
00BEKTOB.

- OIICHKA aHTPOIIOTCHHOTO BO3/ICHCTBUS Ha
BOJIHBIC 3KOCUCTEMBI 10 THIPOXUMHUECKUM
MOKA3aTeIIsIM.

6.2. HIkaabl oeHUBAHUSA

IlIxana oneHUBAHUS YCTHOT 0 3a4€Ta

Ornenka Omurcanue

JleMOHCTpUpYEeT TOHMMaHHE CYTH BOIIPOCA: MOXKET JaTh OIpeleTeHue
KIIFOUEBBIM TMOHATUSAM (BOJa, THAPOXUMHUYECKUH pexuM BOJA H T.A.),
MIPOAHAIU3UPOBATH MPUUYUHHO-CIICICTBEHHYIO CBSI3b JIAHHOTO SIBJICHHS HWIH
nporuecca (popmMupoBaHUs BOJ B YCIOBUSAX UCKYCCTBEHHOM 3BTPOPUKAIIUY U
Ip.), UCTHOIb30BAN MPUMEPHl U3 MPAKTHKHU; 000011aTh, UHTEPIPETUPOBATD
MOJTyYEHHBIE PE3yIbTaThI, CIEIaTh COOTBETCTBYIOIINE BHIBOIBI.

3a4TCHO

JleMOHCTpUpYeT HEOHMMAaHUE CYyTH BOIPOCA: HE BIIAJEET TEPMHHOJIOTHEH
U3y4yaeMoOl JAMCUUIUIMHBI, HE MOXKET MPOAHAIU3UPOBATH HPUYMHHO-
HE 3a4T€HO | CJIEJICTBEHHYIO CBSI3b JAHHOIO SIBJIEHUS WK mpouecca ((opMHUpOBaHUS BOJ
B YCJIOBUSIX MCKYCCTBEHHOM 3BTpo(MKALUU U JIp.), HIPUBECTH IPUMEPHI U3
MpaKTUKW; 0000111aTh, UHTEPIPETUPOBATH, ClI€]aTh IPAaBUIIbHBIN BBIBO/I.

IMIxana oneHUBaAHUS TCCTHUPOBAHMS HA 3249€TC

Pesynbrar [TpaBUIBHBIX OTBETOB, %0
3a4TeHO 50 - 100
HE 3a4TEHO meHee 50

6.3. TunoBblie KOHTPOJIbHBIC 3aIaHUA UJIX UHBIC MaTECpUaJIbl:

VYka3aHbl B IPUIIOKEHUU 1.

7. IlepeyeHb OCHOBHOM M [JONOJHHUTENbHOW y4yeOHO# JHUTepaTypbl, HEOOXOAMMOI
AJIS1 OCBOCHHS TUCHUIINHBI
a) OCHOBHas JIuTepaTypa:

1.Amudanosa, A. U. KonTpounb kadecTBa Boabl: yueOHoe rmocobue / A. V. AnudanoBa. —
benropoa: benropoackuii rocy1apCTBEHHBIN TeXHOJIOrMYecKui yHuBepeureT uM. B.I'. Illyxosa,
OBC ACB, 2013. — 103 c¢. — ISBN 2227-8397. — TekcT: 31eKTpOHHBIA // DIEKTPOHHO-
oubmuoteunas cuctema IPR BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/28352.html
— Pexum gocryna: aist aropusup. [lonp3oBarenei

2.3aiiueBa, . C. KonTponp kayectBa Bojbl: 1JabopaTopHbli pakTukym [[PUD]: yueOHoe
nocobue / . C. 3aiiuesa, H. A. 3aiineBa. — Kemeposo: Ky3['TY umenu T.®. ['opbauesa, 2011.

— 80 c. — ISBN 978-5-89070-809-0. — Tekct: snexTpoHHbIH // JlaHb: 31€KTPOHHO-



http://www.iprbookshop.ru/28352.html

oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/6629 — Pexkum mgocrtyma: st
aBTOpHM3. mousib3oBaTeneil. (OmoOpena Ha 3acemanuu Kadeapbl BOIHBIX OHOPECYpCOB U
AKBaKYJIBTYPHI OT «25» mast 2023 r. [Ipotokomn Ne 8).

3.HukanopoB A.M. T'mppoxumus: YueOHUK. — 2-¢ u3n., nepepabor. u gon. — CIIG:
I'uppomereonsnat, 2001. — 444 c. (Omobpena Ha 3acemaHuu Kadeapbl BOJHBIX OMOPECYPCOB U
AKBaKYJIBTYPHI OT «25» mast 2023 r. [Ipotokomn Ne 8).

0) IONOJIHUTENbHAS TUTEpaTypa:
1.Kynunckuii, C. b. IIpoaykinroHHBIE BO3MOXKHOCTH PBHIOOXO035HCTBEHHBIX BOJOEMOB W

00bekTOB phIOOBOJICTBA: YyueOHOe mocooue / C. b. Kynunckuit. — Canxkr-IlerepOypr: Jlausb,
2019. — 232 c. — ISBN 978-5-8114-3426-8. — TekcT: 31eKTpoHHBIN // JlaHb: 3IeKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/115503 — Pexwum moctyma: s
aBTOPU3. II0JI30BATEIICH.

2.Buxynuna, B. b. MOHHTOpUHT COCTOSIHUS BOJHBIX OOBEKTOB: MoHorpadus / B. b.
Buxynuna. — MockBa: MOCKOBCKMI TI'OCYyJapCTBEHHBI CTPOUTENbHBIN yHHBEpcuTeT, ObC
ACB, 2010. — 130 c. — ISBN 978-5-7264-0492-9. — TeKcT: 31eKTpOHHBIN // DIEKTPOHHO-
oubmuoreunas cucrema IPR BOOKS: [caiit]. — URL.: http://www.iprbookshop.ru/16388.html
— Pexum poctyna: juist aBropusup. nojib3oBaresiedl. (OpgoOpeHa Ha 3aceiaHUM Kadeapbl

BOJIHBIX OMOPECYPCOB M aKBAKYJILTYPHI OT «25» Mas 2023 r. [IpoTokon Ne 8).

8. Ilepeuensn pecypcoB UH(POPMAIMOHHO-TEeJIEKOMMYHHKAIHOHHOI ceTH
"UnrepHer"
Ne | Ccpuika Ha nHpOpManMoHHBIN | HanmeHoBanue pa3paboTku JoctymHoCTb
/o pecype B 3JICKTPOHHOM (hopme
1. | http://elibrary.ru Hayunast aneKTpoHHast | KpyrinocyTo4YHBIN OTKPBITHIH
o6ubnmoTeka (cBOOOIHBII) TOCTYTI
eLIBRARY.RU
2. | https://e.lanbook.com 000 «M3natenscTBO | KpyriiocyTO4YHBIH OTKPBITHINA
JIAHb» (cBOOOIHBIN) JOCTYIT
3. | www.iprmedia.ru 00O «Ai#i ITu Op Meauna» | KpyriaocyTouHbI OTKPBITHIN
(cBOOOAHBIH) TOCTYM
4. | https://www.iprbookshop.ru DneKTpoHHO-0nbMnoTeyHast | KpyrinocyTouHblil OTKPBITHI
cucrema [IPR BOOKS (cBOOOTIHBIN) TOCTYII

9. MeToauyeckue yKkazaHusi UIsl 00y4aloImMXcsi 10 OCBOCHUIO AU CHUIIHHBI

1.JlaGopaTopHbIil MPakTUKyM IO THAPOXUMHUU CHOMPCKHX BOJIOEMOB: Y4eOHO-
MeTOoAMYecKoe MocoOue Ui CTYJIeHTOB OakanaBpoB crenuanbHocTd 110901 HampaBneHus
111400 «Boausie 6uopecypebl U akBakyiabTypa», Tromensb: TT'CXA, 2009. 72 c. (OnoOpena Ha
3aceaHnu Kadeapbl BOAHBIX OMOPECYPCOB U aKBaKyJIbTYPbI OT «25» Mas 2023 r. [Iporokon Ne

8).

10. [lepeyenb HH(OPMAITHOHHBIX TEXHOJIOTHI — HE TpeOyeTcs

11. MarepuajibHO-TeXHHYECKOe 0OOecredeHue TN CIUTIIUHbI
TexHuueckoe 000py10BaHUE:!

- MyJIbTHMEAHNIHAS YCTaHOBKA.

JlaGopaTtopHoe 060py10BaHHE XUMUYECKasi IOCYJ1a U PEaKTUBBI:
- pH-merp,

- (OTOIIEKTPOKOTIOPUMETD,


https://e.lanbook.com/book/6629
https://e.lanbook.com/book/115503
http://www.iprbookshop.ru/16388.html

- DJIEKTPOILINTA,
- TUCTHILISITOP,
- TEpPMOCTAT,

- KHCIIOPO/IHBIE CKIISTHKH,
- KOJIOBI,

- IIMIICTKH,

- J103aTOPHI,

- IpoOupKH,

- IITaTHBEI,

- PEaKTHUBHI,

- PacTBODHI.

12. OcoGeHHOCTH OCBOEHHUSI IMCHUILIMHBI 1/l HHBAJIWA0B M JIML ¢ OrPAHUYEHHBIMH
BO3MOKHOCTSIMHU 3/10POBbSI

OOyuenue oOywaroImUXcs € OrPaHUYEHHBIMH BO3MOYKHOCTSAMH  37I0POBbS  IIpH
HEOOXOJUMOCTH OCYIIECTBISIETCS HAa OCHOBE aJanTHUpOBaHHOW pabouell mporpammsl C
UCMOJIb30BAaHUEM  CHELMAIbHBIX METOJO0B OOy4YeHUS U JAUJAKTHYECKHMX MaTepualos,
COCTaBJIEHHBIX C YY€TOM OCOOCHHOCTEH NCHUXO(QH3MUECKOT0 pa3BUTHUS, WHAWBUIYATBHBIX
BO3MOYKHOCTEH U COCTOSHUS 3710pPOBbS TAKUX 00ydaroLuxcs (00ydaronierocs).

B nenax ocBoeHus y4yeOHOM mporpaMMmbl AWCUMIUIMHBI HHBAJIMJaMU U JIMIAMH C
OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/J0POBbs 00€CIIeUYBaETCs:

- JUId WHBAJUAOB M JIUI] C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3J0POBbSI IO 3pPEHUIO:
pasMelleHHe B JIOCTYMHBIX JUIsl OOyYarOIIMXCs, SBISIOMUXCSA CIACHBIMU WIH CIA0OBUISIIUMH,
MecTax M B aJalTUPOBAaHHON (opme CrnpaBOYHOH HHGPOpPMAIMK O PACHHCAHUU y4EOHBIX
3aHATHI; IPUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOIIEr0 00yYaroIeMycs HE0OX0IMMYIO TOMOILIb;

- BBIIYCK aJIbTEPHATUBHBIX (JOPMATOB METOAMUECKUX MaTepuanoB (KPYMHbIN WIpudT niu
aynuodaiinbl), ucroib3oBaHue Bepcu caiita s cnabosuasmux ObC IPR BOOKS u
cnenuanpHoro  MmobwibHoro mnpuioxenus [PR BOOKS  WV-Reader (mporpammsl
HEBU3YaJbHOIO JOCTyna K HMHGQOpManMM, NpeAHAa3HAYEHHOM JUIsi MOOWIIBHBIX YCTpPOMCTB,
paborarouux Ha omepanuoHHoi cucreme Android m 10S, xoTopas He TpeOyeT crenuaIbHO
00y4eHHOT0 acCcUCTeHTa, T.K. Joau ¢ OB3 mo 3peHuto paboTalOT CO CBOUM YCTPOHCTBOM
MPUBBIYHBIM CITIOCOOOM, UCIIOJIB3YS CHEIUAIbHBIE IITATHBIE TPOrPaMMBI 1711 HE3PSUMX JIOAEH, C
kotopbiMu [PR BOOKS WV-Reader umeer nosiaHyo cOBMECTUMOCTB);

- JJI1 WHBAIWJIOB U JIMI C OrPAaHUYEHHBIMH BO3MOXHOCTSMHU 3JI0POBbSI IO CIYXY:
Ha/IJIeKAIMMU 3BYKOBBIMH CPEJICTBAMU BOCIIPOM3BEICHUE HH(POPMALIUY;

- U1 MHBAIWJIOB U JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSMHM 3[0pPOBBS, HMMEIOLIUX
HapylIeHUs] OMOPHO-JIBUTATENIBHOTO alapara: BO3MOXKHOCTb OECHpPENsTCTBEHHOTO J0CTyIa
oOyyaromuxcs B yueOHbIE TOMEILEHHUs, TyaJIeTHbIe KOMHAThI U JApyrue rnomelieHus kadeapsl, a
TaKXke MpeObIBaHUE B YKA3aHHBIX  TOMEIEHUSIX.

OO6pa3oBanre 00y4aIOUIUXCs C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI MOXKET OBITh
OpPraHM30BaHO KaK COBMECTHO C JPYTUMH 00YyYaIOLIUMHUCS, TaK U B OTACIBHBIX IPYIIax UM B
OTJIENbHBIX OpPraHU3aIUsX.
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KOHTPOJIBHBIE 3ATAHUA 1 UHBIE MATEPHUAJIBI ONEHKH
3HAHWUW, YMEHUI, HABBIKOB U (WJIN) OIBITA JESATEIbHOCTH, XapaKTEPU3YIOIINE Tallbl
(bopMHpPOBaHUS KOMIIETEHIIMH B IIPOLIECCE OCBOECHUS TUCLUILIIMHbI

PBIBOXO3SAMCTBEHHA S THIPOXUMUS

1. Bonpochl Uisi IPOMEKYTOUYHOI aTTecTanuu (B (hopMe YCTHOTO 3a4eTa)
Komnerennuun Bomnpocs
[K-2 - CnocoOeH | 3uams: MeTonbl 0TOOpPA, QUKCAIMH, TPAHCHIOPTHUPOBKH U XPAHCHHIO MPOO
MIPOBOJIUTH BOJBI; OKCIIPECC-METOJBl XMMHYECKOTO aHalW3a; IpaBWJia BEACHUS
MOHHTOPYWHT W J[aBaTh | TOJEBOTO JKypHAJAa H PETUCTPAIlMH IIOJIEBBIX M THAPOXUMHYECKHAX
OLICHKY HaOJIoIeHNH, IPaBUIIa 3aMOJHEHUS 1TaO0PaTOPHBIX KYPHAIOB U COCTABIIATH
3KOJIOTUYECKOMY [IpoTOKOBI, METOJBI HEOPraHWYECKOW, OPraHWYECKOW W aHAJIUTHYECKOU
COCTOSTHHIO BOJHBIX | XMMHHW; CIIOCOOBI MPHUTOTOBICHUS XHMHYECKHX PACTBOPOB U PEaKTHUBOB,
00BEKTOB Mo | OmpeleNieHne H pacdyeT THIPOXMMHUYECKUX TOKa3aTeliei; HOPMAaTUBBI
TUAPOXUMHUYECKUM KauyecTBa CPelbl JUIsl KYJIbTHBHPOBAHUS THAPOOUOHTOB, OCHOBHBIC BHJIBI U
MTOKA3aTEeNSIM WCTOYHWKH AaHTPOIIOTEHHOTO 3arpsi3HEHUS BOIHBIX OOBEKTOB; COCTaB U

xapaktep cOpOCoB, BIUSHIE Ha THAPOOMOHTOB; ()OHOBBIE THAPOIOTUICCKHE
1 TUAPOXUMHUYCCKUEC IMapaMETPhI BOAHBIX O6’bCKTOB peruoHa u T.A4.:

1. Meromsr w mpaBuiaa oTOOpa MpoO BOABI, THUIBI MPOOOOTOOPHBIX
YCTpPOMCTB

2. Cmocobbl  ¢ukcanuu
TPAHCTIOPTUPOBKH TPOO.

3. IlpaBuia BefeHUs MOJIEBOTO )KypHAIA.

4. MeTtoapl M CPEJCTBA aHAIMTUYCCKOW, HEOPraHUUSCKOM, OPraHUYeCKOn
XUMHU.

5. CnocoObI MPUTOTOBIEHHSI XUMHYECKUX PACTBOPOB.

6. Mertoauku onpeaeNeHNs XMMHUYECKHX TTOKa3aTesIel KauecTBa BOJIBL.

7. ANropuTMBbl pacuera rHIpOXUMHUYCCKUX MOKa3aTesen

8. OmpeneneHne XUMHYECKMX IIOKa3aTeled B TMOJEBBIX  YCJIOBHUSX
9KCIIpecCc-METOaMH.

9. Meroabl 00pabOTKH TaHHBIX PE3yJIbTATOB aHAJIM3A.
10. XapakTepucTuka CTOYHBIX BOJA  Pa3JIMUHBIX
MIPOILIECCOB, BIMSIHUE CTOYHBIX BOJ HA THIPOOHOHTEHI.
11. Ionmoxennst @3 «O6 oxpaHe OKpyx)aromiei cpeanl», «BomHBIN KOIEKC
P®» u gpyrue HOpMAaTHBHO MpPaBOBBIE aKThl B c(epe 3KOIOTHYEeCKOro
KOHTPOJISI BOIHBIX 00BEKTOB.

12. Merospl KOHTpOJII M OICHKH KadecTBa BOJBI BOJHBIX OOBEKTOB
PBIOOXO3IHCTBEHHOTO Ha3HAYEHHUSL.

13. Tumel, ycTpoWCTBa M NPUHUMIBI PabOTBl OYHCTHBIX COOPYXEHUN
MIPOM3BOCTBEHHOM EATENHFHOCTH.

14. Ctpyktypa u TpeboBaHus K OGOPMICHHIO TMEPBUYHOM W OTUETHOH
JOKYMEHTALHH.

15. IlpumeHeHne  COBpEMEHHBIX  HMH(OPMALMOHHBIX
aBTOMAaTH3UPOBAHHOM 00pabOTKM TaHHBIX.

16. TpeboBanus Kk oxpaHe TpyAa U TEXHUKH O€30MaCHOCTH MPH MPOBEACHUT
nabopaTopHBIX padoT, B T.4U. IPH MPOBEIEHUH 0TOOpa Npoo.

17. I'mapoOuoornueckne M THAPOXMMHYECKIE CBOHCTBA BOJBI KaK CPEIbI
KU3HU TUAPOONOHTOB

18. PriOoxo3siicTBEHHas] THAPOXMMHUS Kak Hayka.
PBIOOXO3SHCTBEHHOM THAPOXUMHUH.

19. Binusuue BogopoaHoro nokaszateis (pH) Ha )KM3HEIEATSIILHOCTD PhIO.

npo0, TpeOoBaHUS K  XPaHCHUIO U

TCXHOJOTHYCCKUX

CHUCTEM  JIA

Iletn wu 3agmaum

20. Temmepatypa kak aOuotuueckuii  Qakrop cpeapl. Bnusiane
TeMIIepaTypsl Ha THAPOXUMHUYECKHNA PEXKUM BOJOEMA.
21. BnusiHne —Temmeparypbl Ha  KH3HEACATENILHOCTh T'HIPOOHMOHTOB.

AjanTanys K HU3KOW ¥ BRICOKOW TeMIiepaType y psio.




22. Knaccudukanus npecHOBOJHBIX PHIO MO OTHOLICHUIO K TEMIIEpaType.
TemneparypHsle TpeOoBaHHMS K BOJAE A Pa3HBIX THIIOB BOJOEMOB M
PBHIOOBOTHBIX XO3SHCTB.

23. IIpo3payHocTh BOIBI Kak aOMOTHUECKU (haKTOp KU3HH BOTOEMA.

24. BrmsiHUE YTIIEKUCIIOTO ra3a Ha )KU3HEIeITeIbHOCTh PBIO.

25. ConeBoii coctaB Boxapl. [lokazaTenn cOCTOSHHS W TpaBWIa TaKCAIUU
PBIO0X03HCTBEHHBIX BOJHBIX 00BEKTOB (IIPECHBIE, COOHOBATHIE, COIEHBIE).
26. OcoOeHHOCTH Pa3MHOXKEHUsSI U Pa3BUTHS PbIO, ompeesnsieMble HakTopoM
COJIEHOCTH.

27. buoreHHple  dyeMEHTHL.  3HaueHHEe OWOTEHHBIX  JJEMEHTOB B
OMONPOTYKTUBHOCTH BOIOEMOB.

28. A30T kak OWOTeHHBI 3yeMeHT. KpyroBopot aszora B Bojae. BmusiHue
azoTa Ha uxTuodayHy.

29. ®ochop. 3Hauenuwe coeamHeHud Qochopa B OHONMPOAYKIHMOHHBIX
MpOILIECCax BOJOEMA.

30. Kpemunii. ®opmbl COeAMHEHHH KpeMHHsS B Bojae. VICTOYHHKH
MOCTYIUICHUS B BOJLy U OMOTCHHAs POJIb.

31. XKeneso kak BaKHBIH KOMIIOHEHT NPUPOIHBIX BOA. POPMBI HAX0XKICHUS
B BO/ie. BimsiHue pa3innyHbIX KOHLIEHTpPAIUH JKeJle3a Ha UXTHO(ayHy.

32. Knaccuukanus METalIOB M METaJUIOMJOB IO CTEIEHH TOKCHYHOCTHU
JUTSE UXTHO(DAYHBI.

33. BiusiHHAe TSHKETBIX METAIUIOB Ha PHIO.

34. JlonHsle oTIOXKEHHUS. YclIoBUsS (GOPMUPOBAHUS U BIHUSHUE HA BOIHYIO
TOJIIIY BOJOEMA.

35. B3BemieHHBIE BemeCTBA W JOHHBIE oTiIoxkeHHsd. Kiraccubpukarus
JOHHBIX OTJIOKEHWH W B3BEUICHHBIX BEIIECTB 10 Pa3Mepy COCTABIISIOIINX
WX YaCTHII.

36. CocTaB U CTPYKTypa OpraHMYECKUX JJOHHBIX OTIOXCHHUH.

37. Opranmdeckoe BelecTBO NpupoAHbIX Boa. Kinaccudukamnms.

38. Ponp opranMyeckux BEIIECTB B ()OPMHUPOBAHHH CBOMCTB MPHUPOTHBIX
BOJI, KPyTOBOPOTE BEIIECTB U SHEPTHU B BOJOEME.

39. Xumuueckasi OCHOBa OHOIIPOTYKTUBHOCTH BOJIOEMOB.

40. I'mapoxuMH9ecKasi 30HaIBHOCTh PHIOOXO03SICTBEHHBIX BOJIOEMOB.

41. Knmumar. Knumatmueckune (aktopsl (TeMiiepaTypa, BIaXXHOCTh, CBET,
BeTep) B (POPMHUPOBAHUH COCTaBa MPUPOIHBIX YACTHI] BOJI.

42. 1lepnoIMYHOCT, U PUTMHUYHOCTH KOJIeOaHM (haKTOPOB OKpPYKarolien
cpelpl B OMONPOMYKTHBHOCTH Bojoéma. Ce30HHas JUHAMUKA Ppa3BUTHS
BOJIHBIX OPT'aHU3MOB.

43. I'napoXUMUYECKHA PEKUM PEK U €r0 OCOOSHHOCTH.

44. O3épa. 30HATBHOCTH XHMHYECKOTO COCTaBa. bHONPOIYKIMOHHBIC
CBOICTBA 03€p.

45. Tpoduueckas kiaaccuukanus o3ep.

46. buonornueckass xapaktepuctuka o03€p. Kiaccudukamus o03€p B
3aBUCHUMOCTH OT OMOJIOTMYECKOH MPOTYKTUBHOCTH.

3amaHus:

ymMemp: OCYIIECTBISTh MOATOTOBKY K OTOOpY mpoO BOXBI, MOATOTOBKY K
aHallu3y; MPOU3BOJIUTh THUJIPOXUMHUYECKUN aHaIu3 1O CTaHAAPTHBIM
METOJMKaM; IPOU3BOJAUTL OLICHKY THAPOXMMHYECKUX MapaMeTpOB CPEAbI
oOuTaHus; MOANEPKUBAThH TapaMeTPhl BOJHOM Cpelbl B Mpydax, OacceiiHax
M YCTaHOBKax i KyJIbTHUBUPOBAHUS THUAPOOHMOHTOB; HMHTEPIIPETUPOBATH
MOJIyYEHHBIE PE3yIbTaThl KOHTPOJISI MAPAMETPOB BOJHOM CpeJbl; IPOBOIUTH
paccieioBaHHE CIy4yaeB aBapUHHOTO M 3KCTPEMAJIbHO  BBICOKOIO
3arpsI3HCHUSI BOJHBIX OOBEKTOB IIyTEM, aHAJU3UPOBATH TOCIEACTBUS
BO3JEHCTBHS XO3IHCTBEHHON JIEATEILHOCTH Ha BOIHELIE OOBEKTHI, BKIIOYAs
eBTpo(hMpOBaHUE U T.JI.




47. OcHOBHBIEC TIONIOXKEHHUS OTOOpa NMpo0 Ha Pa3NIUYHBIX THIAX BOTHBIX
00BEKTOB, B T.U. [IPU BBIABICHUHU aBaPUNHBIX CIIy4aeB 3arpA3HEHUs.

48. IIpoBenenue MpoOOMOATOTOBKH MPOO.

49. TlonroToBKa H  TEXHHYECKOE  OOCIHyXHBaHWE MPOOOOTOOPHBIX
YCTpOMCTB, oOOOpymoBaHMS Ui TOpSAMBIX u3MepeHnid. KammOGpoBka
obopymoBaHUsL.

50. IIpuroroBnenne pacTBOPOB PEAKTUBOB B COOTBETCTBHH C IPOIKCHIO
METOAMKH, IPOBEACHUE H3MEPEHUII.

51. TpeboBanuss K HOpMaTWBaM KadecTBa BoAbl. OIlEHKAa COOTBETCTBHS
Ka4yecTBa BOABI HOPMAaTHUBaM.

52. Peructpauusi MEpBUYHBIX JaHHBIX W3MEPEHHH, IMOMYyYCHHBIX KaK B
MIOJIEBBIX, TAK U JAOOPATOPHBIX YCIOBHSX.

53. CocoObl moaaepKaHust HEOOXOAMMBIX ITApPaMETPOB BOIHON CPEbl IS
KYJIETUBUPOBaHUS THIPOOUOHTOB.

54. [IpuMeHeHHE  COBPEMEHHBIX  MHGOPMANMOHHBIX  CHUCTEM IS
aBTOMAaTHU3UPOBAHHOW 00Pa0OTKH JAHHBIX THAPOXUMHUICCKON HHPOPMAITHH.
55. AHaiiM3 W OIlEHKAa KavecTBa BOABI JJS BBISBICHUS HCTOYHHKOB
AHTPOIIOTEHHOT'O BIIMSIHUSI.

56. AHanu3 W OIIEHKa TOCJEICTBUI aBapUHHBIX CIIy4aeB 3arpsS3HEHUS WIIH
JPYTUX BUAOB aHTPOIOTCHHOT'O BO3/CHCTBUS HAa KayecTBO BOABI BOJHOTO
00BeKTa.

57. CocraBieHne THAPOXUMHIUECKOTO pa3/ieiia SKCIIEPTHOTO 3aKIFOYSHHS 00
OLICHKE BO3ACHCTBHS HAa OKPYXAWIIyI0 Cpeoy Mo pe3yjbraTam
PBHIOOXO3IHCTBEHHON 1 DKOJIOTHYECKON SKCIIEPTH3HI.

58. Pa3paboTka pexoMeHIaNwid O METOJaM U CHoco0aM BOCCTAHOBIICHUS
cpensr oburanus BBP mo pesynapTaraM rugpoXuMUYecKoro MOHHTOPHHTA.
59. BriusiHMe ra30BOT0 pexruMa Ha KU3HEICATSILHOCTh THAPOOUOHTOB.

60. HopmatuBsl cofiepskaHusi ra30B B IPYJ0BOM PHIOOBOICTBE.

61. KucnoponHslii pexxuM BoJOEMA U €r0 BIMSHHUE Ha XKU3HEICSITEIbHOCTh
BOJOEMA.

62. I'a3zomy3bIpbkoBass 00JIe3Hb pbI0O M CIOCOOBI €€ YCTpaHEHUS B
PBIOOBOJTHBIX X0O35HCTBAX.

63. 3amopHbIe siBICHUA. Mepbl IPEeJOTBPALIECHHUS 3aMOPOB.

64. OkuciseMocTh W OMOXMMHUYECKOE TOTPEOJICHHE KHUCIIOpoaa Kak
CHOCOOBI KOJMYECTBEHHOTO M KaueCTBEHHOTO ONpEICICHUS] OpraHUYeCKUuX
BEILIECTB B BOJE.

65. [IpocTpaHcTBEeHHBIE ¥ BpEeMEHHBIE HW3MEHEHHUS THIPOXUMHUYECKUX
XapakTepUCTUK B  3aBHCUMOCTH OT  THJPOJIOTHYECKHX  (DakTOpoB
(UMPKYJSIIMY BOAHBIX MAcC, TEUCHHS, BETPOBOE NEPEMELIIBAHUE).

66. Ocobennoctu THIPOXUMHYECKOTO pexxuma BOJIOXPAaHWINIIL.
BuonpoaykimonHsie niporiecchl B HUX. Mcmonb30BaHWe BOJOXPAHIIIHIL B
PBIOOX03HCTBEHHBIX LETSX.

67. OcoOeHHOCTH TPYHOB, Kak HCKYCCTBEHHBIX BOJOEMOB. BrusiHne
TUIOTHOCTEH MOCaKK PHIO Ha THIPOXUMHUYECKHHA PEKUM TPYIOB.

68. TemnoBoaHbIe X03s1iicTBA. OCOOCHHOCTH I'MJIPOXUMHUECKOTO PEKUMA.
69. 'mapoxumuyeckass  MHIUKAIMA  OMONPOAYKLUMOHHBIX  IPOLIECCOB
BOJOEMA.

70. IepBuuHass mnpoAyKus (PUTOINIAHKTOHA W  PHIOONPOITYKTHBHOCTh
BOJOEMOB.

71. buornueckuii Oamanc BOmOEMOB. OCHOBHBIE COCTaBIISIONIAE OajaHca
OpPraHUYECKUX BEIECTB.

72. l'mapoxumuyeckue  TOKa3aTeIM B YCJOBUSIX ~ MCKYCCTBEHHOH
9BTPO(UKALIUH BOJIBL.

73. Kputepuu olieHKH KadecTBa BOJBI 10 THIPOXUMHUYECKHM TOKa3aTeIIsIM.
74. TpeOoBaHMsT K KauecTBY BOJBI JUISI PAa3HOTO THMA PHIOOBOIHBIX
XO3SIMCTB.

75. MeTo/ibl BOJIOTIOATOTOBKH M OYMCTKHU BOJI, HCIIOJIB3YEMBIX B YCTAHOBKAX




3aMKHYTOTO IIUKJA.
76. TexHOJOTHYECKHE HOPMATHBHI JISl TIPYJIOBBIX M KaPIIOBBIX XO35HCTB.

77. MeTonpl OYUCTKHA CTOYHBIX BOJL.

78. IIporecc caMOOUUIIICHHUS BOIOEMOB.

79. Tuapoxumudeckuit roKa3arelb, XapaKTePU3YOIINI CTETEeHb
CaMOOYHIIEHHS BOZOEMOB OT OPTaHMYECKUX 3arpsI3HEHHA.

é1ad0emp: METOIaMH O0TOOpa U KaMepaJlbHOW 00pabOTKH TPoO BOJIHI,
ompesieNieHue TUAPOXUMUYCCKUX MapaMeTpOB B COOTBETCTBHH CO
CTaHJAPTHBIMH METOJAMH; OIIGHKAa 3KOJOTHMYECKOTO COCTOSHUS
BOJHBIX OOBEKTOB M aAHTPONOTEHHOTO BO3JCHCTBUS Ha BOJHBIC
9KOCHUCTEMBI:

80. OmnpeneneHre KUCIOTHOCTH CpPeIbl, TEMIEpPaTyphl BOJBI HAa MeCTe
otbopa 1po0O.

81. OmnpeneneHne pacTBOPEHHOTO KHUCIOPOAA, MPO3PAYHOCTH HA MeECTe
otbopa 1po0O.

82. llpaBuna monp30BaHUS TPOOOOTOOPHBIM YCTPOWCTBAMH Ui OTOOpa
po0 BOJIBI, TOHHBIX OTJIOKEHUH, THIPOOHMOHTOB.

83. Cobmonenne TpeOOBaHWH K COXPAaHHOCTH W TPAaHCHOPTHPOBKH MPOO
JUIS  JaJbHEHIEro MpoBeIcHHUs pPadOT B J1aDOPAaTOPHBIX  YCJIOBHSIX.
[NepBuuHas mpoOOMOArOTOBKA MPOO.

84. OO0OpaboTka MJaHHBIX THIPOXUMHYECKUX HccaenoBanmii. OleHka
KadecTBa BOJHOTO OOBEKTA.

85. OrueHka aHTPOMOTEHHOTO BO3JCHCTBUS HA BOJHBIC 3KOCHUCTEMBI IO
TUAPOXMMMYECKUM  IOKasarensM. HopmupoBaHue  T'MAPOXHMHUYECKHX
MOKa3aTeleH.

IIpumep 3aueTHOrO OMJIETA

OI'BOY BO «l'ocynapcTBeHHbIH arpapHbiii yHuBepcuTeT CeBepHOTro 3aypabs»
WNHCTUTYT OMOTEXHONOTHH U BETEPUHAPHONU MEAUIIMHBI
Kadenpa Bogabix OnopecypcoB 1 akBaKyJIbTypbl
VYyeOHas aucuumiuHa: Ppiooxo3sicTBEHHAS THAPOXUMHUS
Hamnpasnenue noaroroku 35.03.08 «BoaHbie OMOpeCypChl 1 aKBaKyJIbTypay

3AYETHBIV BUJIET Ne 1.

1. PoiOboxo3siicTBeHHass ruApoxuMus Kak Hayka. Llean u 3amaum pbiOOXO03sIICTBEHHOMN
TUAPOXUMUH.
2. IlepBuunas npoaykuus GUTOINIAHKTOHA U PHIOOITPOYKTUBHOCTH BOJOEMOB.

CocraBwit: / _KoBanenko A.N. / « » 20 T.
3aBeayronuii kadenpoit | Puibuna I'.E / « » 20 T

Kpurtepun onenkn:

Ornenka Omnucanue

JleMOHCTpUpYeT TMOHMMAaHHE CYTH BOIpPOCA: MOXET JaTh OIpeaeeHHe
KIIIOYEBBIM TMOHATUSAM (BOJAA, THAPOXHMMHMYECKHH pEXUM BOA U T.J.),
MIPOaHAIM3UPOBATh MPUYMHHO-CIIEICTBEHHYIO CBSI3b JAHHOIO SIBJICHUS WIIU
nporiecca (popMupoBaHUS BOJ B YCIOBUSIX UCKYCCTBEHHOH 3BTPO(UKAIIUM U

3a4YTCHO




1p.), UCHOJB30BaJl MPUMEPHI M3 MPAKTUKU; 000011aTh, WHTEPIPETHPOBATH
IIOJIyYEHHBIE PE3YJIbTaThl, CAENATh COOTBETCTBYIOILHUE BHIBOBI.

JleMOHCTpUpYET HEMOHMMAHUE CYyTH BOIPOCA: HE BIIAJEET TEPMHHOJIOIHEN
U3y4yaeMoOl JAMCUMIUIMHBI, HE MOXKET MPOAHAIU3UPOBATH HPUYMHHO-
HE 3aUTCHO | CJIEICTBEHHYIO CBS3b JAHHOTO SBICHHS WM mporecca (popMupoBaHus BoJ
B YCJIOBUSIX MCKYCCTBEHHOM 3BTpo(MKaLMU U [Ip.), IPUBECTH IPUMEPHI U3
MPaKTUKK; 0000111aTh, HHTEPIIPETUPOBATH, CACTIATh IPABUIBHBII BBHIBO/I.

2. TecToBble 3aJaHus JJISI IPOMEKYTOYHOM aTTECTAIMU
(3auet B popMe TeCTHPOBAHUA)

3Hamsb: MeToabl 0TOOpa, (UKCAIMM, TPAHCIIOPTHPOBKH M XPAHEHUIO NMPOO BOBI; JKCIIpecc-
METO/Ibl XMMMYECKOI0 aHalIn3a; IIPABUJIa BEACHHUS IIOJIEBOTO JKypHajla U PETUCTPALUU MOJIEBBIX
U TUAPOXUMHUYECKHX HAONIOACHWI, MpaBWia 3aloJHEHHUs JabOpaTOPHBIX IKYPHAJIOB U
cocTaBiATh [IpOTOKOIIBI; METOIBI HEOPraHUYECKOM, OPraHMYECKOW M aHAIUTHYECKON XUMUM;
€110co0bl IIPUTOTOBJIEHUS XMMMUYECKHUX PACTBOPOB U PpEAKTUBOB; ONPEICIECHHWE U pacuer
TUAPOXUMUYECKUX TIOKa3aTeliel; HOPMAaTHBBI KadyecTBa CpeAbl M KyJbTUBUPOBAHUS
rUAPOOMOHTOB;  OCHOBHBIE BHJbl W HUCTOYHUKM AHTPOINOIE€HHOI'O 3arpsi3HEHUS] BOJHBIX
00BEKTOB; COCTaB U XapakTep cOpOCOB, BIUSHUE HA THAPOOUOHTOB; (POHOBBIE THAPOJIOTHUECKUE
U TUIPOXUMHUYECKHUE TapaMeTPbl BOJHBIX OOBEKTOB PETHOHA U T.JI.:

1.  OcnoBHas 331auya ppIOOX03SIIICTBEHHON THIPOXUMHUHU — 3TO ...

2. Ppi0oxo3siicTBeHHAs TUAPOXUMHUS U3YYaeT. ..

3. B cocraB kakux XKHU3HEHHO BaKHBIX BEUIECTB BXoAMT Fe....

4. Kakue XHMHUYECKHE COEIMHEHMS WIpaloT BaXHYI pOJb B IMOAJAEpKaHUU
OCMOTHYECKOI0 JJaBJIECHUS B KIIETKE...

5. K kakum coeTuHEeHHsIM N0 OTHOLIEHUIO K BOJI€ OTHOCSATCS JIUTHIBL. . .
Bnusnue pH Ha )xu3HEn€ATEIbHOCTD PHIO MPEXK]IE BCETO 3aKII0YAETCS B...
M3 kakuX HEOPraHMYECKUX BEIIECTB CUHTE3UPYIOTCS YTIIEBOIBL. ..
TemnepaTypa BOAbI yKa3bIBaeT Ha. ..
[TonuepkHUTE MUKPORJIEMEHTHI. . .

10. Kakas rpynma XUMHYECKHX DJIEMEHTOB COCTAaBIISIET OT CHIPOH MacChl THIPOOMOHTOB
97,5 %...

11. B xakux rupoObHOHTaX A0 BOJbI COCTABIAET 0K0JIO 99 %....

12. WM3BecTHBIN COBETCKUI THIPOXUMUK. ...

13. Tlpu ompeneneHUn COJEpX)aHUA B BOJE THIPOKapOOHATOB MCIOJIB3YETCS KHCIOTHO-
OCHOBHOI MHJIUKATOP. ..

14. ConeprxkaHue MUKPO3JIEMEHTOB B IPUPOIHBIX BOJIaX HE MPEBBIIIAET. . ..

15. Jlns xakoii rpymniibsl GUTOMIAHKTOHA HEOOXOAUM KPEMHUH. ..

16. Opranuyeckrwe BelmIeCTBA MPHPOJHBIX BOJA, HE BCTPEYAIONIMECS B JKUBBIX
OpraHus3Max...

17. Haubonee pacnpocTpaHEHHBIH XMUMHUYECKUN METOJ OINpeesIeHUs pacTBOPEHHOTO B
BOJIE KUCIIOPOJA. ..

18. Kakoii ra3 smBusercs (yHIAMEHTOM JIsi pOCTa IOABOAHON (DIOPHI W OCHOBHBIM
PETYJIATOPOM BOJOPOAHOIO MTOKA3aTENS BOJBI. ..

19. Kakoe BeIecTBO MPUMEHSIOT B PHIOOBOJIHBIX X03SHCTBaX ISl O0PBOBI C I[BETCHUEM»
BOJBI. ..

20. Kakoii kacc BOJIbI OTCYTCTBYET B KJIACCHU(PHUKAIIHA XUMHUYECKOTO COCTaBa MPUPOIHBIX
Box O.A. Anekuna. ..

21. Kakwie BO/IbI Ha3bIBAIOT BaJJO3HBIMH. . .

©oNe®



22. OTMETUTh NMPaBUIbHO YKA3aHHYIO CTPOUYKY PAHKUPOBAHUS DJIEMEHTOB B 3€MHOI KOpe
110 PACIPOCTPAHEHHOCTH. . .

23. Ot 4ero He 3aBUCHUT PaCTBOPUMOCTH I'a3a B BOJE. ..

24. Kakoit u3 (pakTopoB HE NPUUHCISAIOT K (pusuko-reorpadguyeckum B (HOpMUPOBAHUU
MPUPOJIHBIX BOI...

25. Ot 4ero He 3aBUCUT MUTPALIMOHHAS CIIOCOOHOCTH AJIEMEHTA B TIPUPOTHON BOJIE. ..

26. K xapOoHaTHOH cucTeMe paBHOBECHUN MPHUPOAHBIX BOJA MPUHAANEKUT DS/l BELUIECTB U
MOHOB. ..

27. TloBbIlIEHHOE COJEP)KaHWE OPraHWYECKUX BEIIECTB MO BEJIMYMHE MEepMaHTaHATHOM
okucisiemoctH (I10) B peunoii Boae nmo knaccuduxammu O.A. AyekuHa.. .

28. Kakoii gakTop HE OTHOCUTCS K OCOOEHHOCTSIM (hOPMHPOBAHUSI XUMHUYECKOT'O COCTaBa
BOJIBI PEK...

29. Bojbl, He TOTYUHSIIOMIMECS THAPOXUMUUYECKON 30HAIIBHOCTH. ..

30. McTOYHMKOM YTIIEKHCIIOTO Ta3a B BOJIC HE SIBJISICTCA. . .

31. CtpykTypa MOJIEKYJIbI BOJIHI. ..

32. T'mapocdepa — 370...

33. Kakyto Bofy 4eNnoBEeK UCTIOIb3YET JUIsl OBITOBBIX HYXI...

34. T'ne HaxomATCs caMble OOJIBIIHNE 3aITackl IPECHOU BOJIBL...

35. UYro Takoe KJIapKH 3JIEMEHTOB. ..

36. Korna mauanock nzydeHue npupoIHbx Boja B Poccum. ..

37. Kaxkoe 3a0o0sieBaHE BBI3bIBAET U30BITOK (TOpPA B BOJIE. ..

38. Kakoii XuMHUYeCKUH 2JIEMEHT BBI3bIBAET 00JIe3HF MHUHAMATA. . .

39. Kakoii xumMuueckuii 31eMeHT BbI3bIBaeT Oose3ns Mraii-Uraii. ..

40. Kakas cucrema mopaxaercst mpu 0oje3nn MuHamara. ..

41. Kakas cucrema nopaxaercs npu oosiesnu Hrai-Hrai. ..

42. Kakoro XMMHYECKOTO 3JeMEHTa OOJIbIIIe BCETO BO BCEJICHHOI. . .

43. Kakoii u3 apeBHerpedeckux (puaocodoB-MaTeprualuCTOB CUYUTAs BOJIY MEPBOOCHOBOM
BCETO. ..

44. Kakoil yueHBI BrepBble HAOIIOAasi TMOSBICHUE BOJBI MPU B3PHIBE CMECH «TOPIOYETO
BO3/IyXa» (BOAOPOIA)...

45. Kaxoii 6MoreH sBIS€TCS OCHOBHBIM JIUMUTHPYIOIUM (PAKTOPOM €BTPO(UPOBAHHUS. . .

46. Kakoii omoren nenonupyercs B J1O...

47. Bemectna I kitacca omacHOCTH, 3arpsi3HSIOIINE PIOOX035IICTBEHHBIE BOJJOEMBI. . .

48. Kaxme HOpMaTHBBI, HANIPABJICHBI HA OXPaHY BOJIHBIX YKOCHCTEM. ..

49. OcHOBHbIE KpUTEPUH €BTPOUPOBAHUS BOJ. ..

50. MOHHUTOPHHT BOJHBIX OOBEKTOB. ..

51. CamoouuIiieHre IPUPOAHBIX BOI. ..

52. Camo3zarpsizHeHHE BOJTHOTO OOBEKTA. ..

53. AHTpOMOTreHHOE WM IIeJIEHANPaBIEHHOE HAKOIJIEHHE OPraHUYECKUX BEIIECTB B
BOJIOEME, UHTEHCU(PUKAIIHS OMOTIPOTYKIIMOHHBIX MPOIIECCOB, ITO. ..

54. CBoiicTBO MpHUPOAHON BOJBI, ONpenenseMoe MPHUCYTCTBUEM B HEW pPacTBOPEHHBIX
coJieH KaJbIIMsg U Maraus. ..

55. Peku ¢ 000THBIM BOJ1I0COOPOM XapaKTEPU3YIOTCH. . .

56. Kakoit MeTo1 He OTHOCHTCS K ONPEICIICHHIO OPTaHIMYECKOTO BEIECTBA B IIPUPOIHBIX
BOJIAX

57. Wupekc kadyecTBa BOJBL. ..

58. Kakoil BuJ nucconmanvy UMeeT HauOoblliee 3HAUYCHUE NJISi XUMHUYECKOTO COCTaBa
TIPUPOJTHBIX BOJI:

59. Buasl ot60pa npod, mpuMeHseMble B THAPOXUMHUH. UTO JHIIHEE. . .

60. MuKpPOdIEMEHTHI TPUPOAHBIX BOJI CPEIN TUITMYHBIX aHMOHOB, yOEpUTe JTUIIHEE. . .

61. MeTaaMMHHOH — 3TO ...

62. MexeHb — 3T0...



yMemp: OCYLIECTBISATh OJTOTOBKY K OTOOPY MpoO BOJbI, MOATOTOBKY K aHAJIM3Y; MPOU3BOIUTH
TUAPOXUMUYECKUNA  aHAIU3 1O  CTAaHJAPTHBIM  METOJAMKAaM;  IMPOU3BOJUTH  OLEHKY
THAPOXUMHUYECKUX MMapaMEeTPOB Cpelbl OOMTAHMS;, MOJACPKUBATH MapaMeTpbl BOAHON Cpelibl B
npynax, OacceiiHax M YCTAaHOBKaxX JJIsi KyJbTUBUPOBAHUS THIPOOMOHTOB; MHTEPIPETHUPOBATH
MOJIyYEHHBIE PEe3yJbTaThl KOHTPOJS NapaMeTpOB BOJHOM Cpelbl; MPOBOAUTH pPacciieOBaHUE
CIly4aeB aBapHUMHOTO W S3KCTPEMAJIbHO BBICOKOTO 3arps3HEHUsT BOJHBIX OOBEKTOB ITyTEM,
AQHAJIM3UPOBATH MOCIEICTBUS BO3JCHCTBHUS XO3IUCTBEHHOW JEATEIILHOCTH HA BOJHBIE OOBEKTHI,
BKJII0Yast EBTPOPHUPOBAHUE U T.JI..

63. Kakum crioco60M MOKHO OYHCTUTh MYTHYIO, 3aTPS3HCHHYIO BOAY...

64. OT™MeTUTB CIIOCO0 XUMHUYECKOTO 00€3BPEIKMUBAHUS. . .

65. Kaxkoii (hakTop crmocoOCTBYET MOBBIMICHUIO KOHIIEHTPAIMHA PACTBOPEHHOTO KUCIOPOAA
B BOJIE. ..

66. KakoBo MHHHMAaTbHOE COJIEpPKaHHE PACTBOPEHHOTO KHCJIOPOJa B BOJOEME JUIS
NOJIEPKaHUS )KU3HEIEATEeIbHOCTU THIPOOHOHTOB. . .

67. KakoBo MHHHMManbHOE COJAEP)KaHHUE PACTBOPEHHOTO KHCIOpOJa B  BOJOEME,
YCTaHOBJIEHHOE AJIs1 IEHHBIX MOPO/I PHIO. ..

68. KucinotHOCTh BO/BI O0YCIIOBJICHA. . .

69. Illeno4HOCTH BOJIBI OOYCIIOBIICHA. . .

70. Bonmopoanslii moka3zatens pH — 370...

71. Kakoii U3 OpraHolenTUYecKUX MOoKa3aTelel PEKOMEHAYETCsl ONMPEAENsATh TOJNBKO Y
IIUTBEBOW BOJIBI IIPY OTCYTCTBUM MOJO3PEHUI HA CWIIBHYIO 3aIPS3HEHHOCT. . .

72. MuHuManabHOE 3HAUYE€HHE BOJOPOJIHOTO MoKasarenst pH ans Bcero »kMBOTo, 32 peIKUM
UCKJTFOUCHHUEM, SIBIISCTCS. ..

73. K 3amaxam He eCTeCTBEHHOTO IPOUCXOXKICHUSI OTHOCHUTCH. . .

74. K 3anmaxam €CTeCTBEHHOTO IPOUCXOKICHUS OTHOCHUTCH. ...

75. A30T 00WIMHA B BOAE — 3TO. ..

76. A3OT OpraHMYecKHii — 3TO. ..

77. BpicoKOMOINEKYISIpHBIE OpraHNYECKHE BelIecTBa, coaepxamue N. ..

78. Hamboiiee TOKCUYHBII MUKPODIIEMEHT. . .

79. bBuoreHHbII! MUKPO3JIEMEHT. ..

80. PagmomsoTor, B~ OCHOBHOM  ONPEHCISIONIMK  TpUPOIHYHO  ((POHOBYIO)
PaIlOaKTUBHOCTb. ..

81. EctecTBeHHBIE PaJIMOU3OTOIIHI. ..

82. Tspkenble METALIHL. . .

83. He meramisr...

84. JIoHHBIC OTIIOKCHHUS. ..

85. AMHHOKHCIIOTHI B IPUPOIHBIX BOJAX. ..

86. AMMHBI B IPUPOJIHBIX BOAAX. ..

87. Baromerp — 370...

88. Tuck Cekku — 3T0...

89. IlpusHaku 3amopa B 03epax....

90. 121. Kakue croku HauboJjee OmacHsl. ..

91. Tloyemy BOJAOPOCITH U MAaKPO(HTHI CYyIIECTBYIOT TOIBKO A0 TIyOnHbI 100 M. ..

92. Haubonee pacpocTpaHeHHbIE ra3bl, PACTBOPEHHBIE B IPUPOTHON BOJIE. ..

93. ®wusnueckoil OCHOBOW KHCIOPO]Ia BOJIBI HA 36MHOM IIIape CITyKarT...

94. K BOIOTOKaM OTHOCSITCH. ..

95. Kakoil ¢akTop HMpUBOIUT K CHIXKEHUIO COJEPYKAHHUS PACTBOPEHHOTO KHUCIOpOJa B
BOJIE. ..

96. Kaxkue nmoka3aTelin OTHOCSTCS K OPTaHOJICTITHYCCKHUM. ..

97. IIpo3pauHOCTH BOJBI MOXHO OIPECIIUTD. ..



98. Ha BemuuumHy BOJOPOAHOrO TOKaszareas pH Boabl BIMAIOT — ClEIYIONINE
KOMIIOHCHTHI. . .

99. OO6mast )keCTKOCTh BOJIbI ONPEILIISIETC. . .

100. MeTo10M KHCIIOTHO-OCHOBHOTO TUTPOBAHUS ONPEIICIISIOT COACPKAHKE B BOJIC. ..

101. MeTtomom OKHCJIUTENHHO-BOCCTAHOBUTEIHLHOTO TUTPOBAHUS ONPENICTISAIOT
CoOJIep>KaHue B BOJIC. ..

102. docdopcoaepkaiire OpraHnYeCKUe BEIIEeCTBaA. . .

103. IloTeHuManbpHast SHEPTUS B OPraHU3Me. . .

104. buoreHHbIe BEECTBA MPUPOIHBIX BO/I. ..

105. BIIK (6noxumMudeckoe moTpediieHne KUCIopoa) ...

106. IlepmanranaTtHast OKHCIIEMOCTD — 3TO ...

107. Xumuyeckue moka3arejin KadeCTBa BOJBL. ..

108. ®usunueckue nmoka3areiau BOIEHL. ..

énademp: MeTOJaMH OTOOpa W KaMepalbHOM 00paboTku TpoO BOJIBI, ONpeieseHue
TUAPOXUMUYECKUX TapaMeTpOB B COOTBETCTBHUM CO CTaHJAAPTHBIMH METOJIaMHU; OIIEHKA
9KOJIOTHYECKOTO COCTOSIHUSI BOAHBIX OOBEKTOB M AHTPOIIOT€HHOTO BO3ACHCTBHSI HAa BOJHBIC
HKOCUCTEMBI:

109. 3amop...

110. IIpuumsbl 3UMHUX 3aMOpoB B O0u 1 UpTeie. ..

111. TIpuyumHBI JETHUX 3aMOPOB B 03epax rora TIOMEHCKOU 001acTH. ...

112. PpIOOnpOayKTHBHOCTH MIPYAOB CBSI3aHA C HHTEHCHUBHOCTHIO (poTOCHHTE3a. TakK, eciu
pbIOONIpOIyKTUBHOCTH cocTaBisier 100—120 kr/ra, To mepBuuHast npoaykuus (B mr O2/mm?)
JIOJKHA OBITh. . .

113. T'ubenb puiOBI B pp106X03ax Poccuu B OonbmmHCcTBE cinydaes (10 90 %) BbI3BaHa. ..

114. K conoHoBaThIM BOJaM O€TamMe30TaI00HOM 30HBI OTHOCAT BOJIbI C MUHEPATU3AIUEH:

115. KakoB onTumanbpHbIi 1nana3oH 3HaueHuil pH Bozb! U1 ppiOOpa3BeieHus . ..

116. Temmeparypa BOABI, TIOCTYMAIONICH B MPYAOBBIE KApIOBHIE XO3SHCTBA JIETOM, HE
JIOJDKHA MMETh Tepernaji OTHOCUTENIbHO TeMIIEpaTyphl B IIpyiax, Ha. ..

117. Henocrtatok pacTBOPEHHOTO B BOJE KHUCIOpOJa MEHEE BCEro CKa3bIBAE€TCS Ha
CJIeyIOLIeM BUe pbIo. ..

118. BrIcOKHE IIIOTHOCTH TOCAIKHA PHIOBI, ”HTEHCUBHOE KOPMIICHUE HE TIPUBOJISAT K. ..

119. 3nauenus pH, He oka3bIBarolIMe BpEIHOE BO3CHCTBUE HA PHIO. ..

120. Ilpm kakoil MWHEpaNM3alWU TPHPOIHAS BOAA HE MOJBEP)KEHA BEPTUKAIBHON
KOHBEKI[MH U MOXET 3aMEpP3HYTh...

121. Ortuero He 3aBUCUT MPO3PAUYHOCTH BOJIHI. . .

122. HenocrtaTok KMCI0poJa B BOAE IPUBOJAMUT K. ..

123. K kakomy THITy pBIO OTHOCSTCS IUIOTBA, OKYHB, €pII 10 KOJHMYECTBY KHCIIOpPOJa,
pPacTBOPEHHOT'0 B BOJIE, HEOOXOIMMOTO JJIi HOPMAJIBHOT'O IbIXaHHUS. . .

124, Jleticteue yraekuciaoro raza (CO2) Ha pel0 wWMeeT, B 3aBHCHMOCTH OT
KOHIIGHTPAallM €ro B BOJIE, KaK IMOJOXXUTEIbHBIN, Tak M OTpuUATeNbHbIH >dext. Uto u3
MIEPEYHCIEHHOTO SBJIAETCS OTpUUATENbHBIM JericTBueM CO2 Ha Kaprmos. ..

125. Kak Ha3bpIBaeTCsi CIOCOOHOCTH BOJHBIX OPraHU3MOB KUTh B IIMPOKOM JHAla30He
COJIEHOCTH BHEIIHEN CPEIBI. ..

126. Jomyctumoe coaepxkanue pocdaroB B KaproBbIx npyaax (r P/m*) cocrasnser. ..

127. Bopna B 6uocdepe — 370...

128. Cpenorounem TeKy4Hx BOJ SBISIOTCS. ..

129. Kakumu CBSI3IMU CBSI3aHBI MOJICKYJIBI JKHIKOH BOIBI. . .

130. IIpupoanas Boma siBIsieTCS Uil BOJHBIX OPraHU3MOB MCTOYHHKOM HEOOXOIUMBIX
ra3os...



131. Bopma o61amaeT aHOMaJIbHBIMH CBOWCTBAMH. ..

132. Yto HY>XHO MpPEANPUHATH, YTOOBI HE 3arpsA3HSINCH PEKH, MPOTEKAIOIIUE B TOPOJE,
BOJY M3 KOTOPBIX HCIOJIB3YIOT U CBOMX HYK[] TPOMBIIUICHHBIC TPEATIPHATHSL. . .

133. Koro 3amumiarot peidoxossiicreennsie [11K (ITIKp)...

IIpoueaypa oueHuBaHUs

3ayer B popMe TECTUPOBAHUS MPOBOIUTCS Ha 0Opa3oBaTenbHOM maTdopme By3a Moodle.
[Ipu mpoBeneHUU TECTHPOBAHMS, ISl KAXIOTO OOYy4arolIerocs aBTOMaTU4YecKu (opMUpyercs
WH/IMBUYAIbHBI BapHaHT 3K3aMEHALMOHHOTO OHJIeTa C MEPEeYHEM TECTOBBIX BOIPOCOB.
Bapuant Bxirouaer 30 TeCcTOBBIX BONPOCOB. [Ipoa0mKUTENbHOCTh TECTUPOBAHUSA — 45 MHUHYT,
oOyuyaromemMycsl MpeIoCTaBsIeTCsl BE MONBITKU. B Tabnuile, mpeacTaBIeHHOW HUXKE, YKa3aHbI
KPUTEPUU OIICHUBAHMSI, KOTOPHIE BKJIIOYAIOT MPOLEHT U KOJIUYECTBO MPABUIIBHBIX OTBETOB JUIS
OLICHKH 3HaHUMU.

Kpurtepun onenku:

Pesyabrar IIpaBuibHBIX 0TBETOB, %
3a4TEHO 50 -100
HE 3a4TEHO MmeHee 50

3. Telcynmi»i KOHTPOJIb BBINIOJIHCHUA CaMOCTOATEIbHOM paﬁoTbI

Tembl pedepaTos
DopMHUPYIOTCS pe3yJIbTaThl 00y4YEHUs:

3Hamp: METO/IBl 0TOOpa, (HUKCAIMH, TPAHCIOPTHPOBKH M XPAHEHHIO NMPOO BOJIBI; 3KCIIPECcC-
METO/Ibl XMMMUYECKOIO aHaJIM3a; MpaBuiia BEJCHUS I0JEBOI0 KypHaJla U PErMCTPALUU TOJIEBBIX
U TUAPOXUMHUYECKHX HAOJIOACHWI, MpaBWia 3aloJHEHHUs JabOpaTOPHBIX KYPHAJIOB U
cocTaBiATh [IpOTOKOIIBI; METOJBI HEOPTaHUYECKOM, OPraHMYECKOM M aHAIUTUYECKOW XHUMUHU;
c1ocoObl MPUTOTOBJIEHUS XMMHMUYECKHUX pPACTBOPOB U PpEAKTUBOB; OMNPEJCIICHHE U pacuer
TUAPOXMMUYECKUX TIOKa3aTellel; HOpPMAaTHBBI KadyecTBa CpeAbl M KYJbTUBUPOBAHUS
TUAPOOMOHTOB;  OCHOBHBIE BHJbl W HUCTOYHUKU AHTPOINOIE€HHOI'O 3arpsi3HEHUS] BOJHBIX
00BEKTOB; COCTaB U XapakTep cOpOCOB, BIUSHUE HA THAPOOMOHTOB; (POHOBBIE THAPOJIOTHUECKUE
U TUIPOXUMHUYECKHE TapaMeTpbl BOJAHBIX OOBEKTOB PETHOHA U T.JI.:

YMemb: OCYIECTBIATH MOATOTOBKY K OTOOpPY MpoO BOJIBI, MOATOTOBKY K aHAJIU3Y; MPOU3BOAUTH
THAPOXMMUYECKUI  aHamU3 1O  CTaHJAPTHBIM  METOAMKaM;  IPOU3BOJIUTH  OLIEHKY
THJIPOXMMUYECKUX MapaMeTpoB Cpelbl OOUTaHMS; MOAJEPKHUBATh MMapaMeTpbl BOJHOM Cpeabl B
npynax, OacceilHaX M yCTaHOBKax AJis KyJbTUBUPOBAHUS THIPOOMOHTOB; MHTEPIPETHUPOBATH
IIOJIyYE€HHBIE PE3YJIbTaThl KOHTPOJISI MapaMETPOB BOJHOM CpENbI; MPOBOAUTH PACCIENOBAHUE
CIIy4aeB aBapUIHOTO U DSKCTPEMAJbHO BBICOKOTO 3arps3HEHMs] BOJHBIX OOBEKTOB IIyTEM,
aHaAJTM3UPOBATh MOCIEICTBUS BO3JIEHCTBUS XO3IUCTBEHHOM NEATETbHOCTH HA BOJHBIE OOBEKTHI,
BKJItOUasi eBTpO(UPOBAHUE U T.JI.

1. BrausHaue TeMriepaTypbl BOJBI Ha KU3HEACSITEIBHOCTh PBIO. Amantanus K HU3KOW U
BBICOKOM TemIepaType.
2. T"a30BBIN peXKUM BoJIOEMA U KHU3HB PbI0. CIIOCOOBI adparuy BOIBI.

3. Hekoropsle 0COOEHHOCTH Pa3MHOXKEHUSI U Pa3BUTHUS PbIO, ompenaessieMble (pakTopom
COJIEHOCTH.

4. TIpomecchl akKJIMMaTU3alMK PECHOBOIHBIX U MOPCKHUX PBIO K COJICHOCTH.

5. I'azony3bipbkoBast 00n€3Hb pbI0 M CHOCOOBI €€ YCTpaHEHHs B PHIOOBOJHBIX
XO35HCTBAX.

6. IIpu4arHBI CEpOBOIOPOTHOTO 3apaKeHHS BojjoeMa. J{eficTBre cepoBoopoaa Ha PBIO.



7. BausiHUE YIIIEKHCIIOro ra3a Ha )KM3HEIesATeIbHOCTb PhIO.

8. KpyroBopor a3zora B Bojoeme. /leiicTBre OMOreHHOro a3ora Ha UXTUO(ayHy.

9. Kpyroropot docdopa B Boze. 3nauenue pochopa ais psio.

10. BausiHME TSDKENBIX METAJUIOB Ha PHIO.

11. dakrtopsl, HopMUpPYIOIIHE XUMUYECKYIO OCHOBY OHMOIPOAYKTHBHOCTH BOJJOEMOB.

12. lonnsle oOTIOXEHUS. YcIoBUS (HOPMUPOBAHHS M BIMSHHE HAa BOJHYIO TOJILY
BOJIOEMA.

13. T'mapoxumus pek. Pexxum u knaccudukamu mno ypoBHIO TPOQHH.

14. Osepa. 30HaTBHOCTH XUMUUYECKOI'O COCTaBa. buonpoayKkiroHHbIe cBOICTBa 03€ep.

15. OcobeHHOCTH  THAPOXMMHUYECKOTO  PEKHMMA  MCKYCCTBEHHBIX  BOJIOEMOB:
BOJIOXPAHWINIL, IIPYAOB. BHOIIPOAYKIIMOHHBIE IPOLIECCH] B HUX.

16. 3amopHbIe siBIeHUS. Mepbl Ipe10TBpaILEHHs 3aMOPOB.

17. 3arps3HeHue ¥ CaMOOUUIIEHUE BOJOEMOB.

18. MeTo/bl OYUCTKU CTOKOB PHIOOX03AHCTBEHHBIX PEAPUATHHA.

19. Metonbl BOAONOATOTOBKHM U OYMCTKU BOJI, UCIIOJIb3YEMbIX B YCTAHOBKAX 3aMKHYTOT'O
UKIIA.

20. TexHOJOrMYECKHE HOPMATHBBI BOJIbI JJISl IPYIOBBIX KAPIOBBIX XO35HCTB.

21. BnusHue KadecTBa BOJbI Ha (POpETIEBBIE U OCETPOBBIEC XO3ANUCTBA.

22. Vcnonb3oBaHue reorepMaibHOM BOJbI B aKBaKYJIbTYPE.

24. TennoBoaHbIe X03sicTBa. OCOOSHHOCTH THAPOXUMHUIECKOTO PEKUMA.

25. KommiekcHast OLIEHKA CTENEHU 3arpsA3HEHHOCTH IOBEPXHOCTHBIX BOJA IO
THIPOXUMUYECKHM MTOKA3aTEeIIsIM.

26. Kputepun olieHKHM KayecTBa BOJIbl PhIOOXO03HCTBEHHBIX IPEAIPUATHHA.

Bonpocsl 1uist 3amutsl pedepaTon

1. TIlouemy Temmeparypa sBIS€TCSd BaXHbIM (DAKTOPOM Cpelbl Ul  BOJHBIX
OpraHU3MOB?

2. B yem 3akirogaercs 3K0JI0rMYecKoe 3HaueHUe TeMIepaTypbl?

3. Kakme BB 3Haere KiIacCH(PUKAIMK TIPECHOBOTHBIX pBHIO IO OTHOIIEHUIO K
Temneparype?

4. Kakue ecTh TEMIIepaTypHbI€ aaNTalluu y pbI0?
Kakue ra3pl Hanbosee 3Ha4uMBI JJ1s1 BOJHBIX OPraHU3MOB?
Kakwue cymiecTByIoT crioco0Ob! a3pariiii Bob1?
Kakue oTinMyaroT 3K0JI0rH4ecKre TpyIbl pbI0 MO OTHOLIECHHIO K CONEHOCTH?
. Kak conénoctb BOzbI BAMSET Ha pa3HbIEe CTaJUN OHTOT€HE3a phI0?

9. Kakasg conéHocTh fBISETCS KPUTHYECKOM JJIs1 MPECHOBOAHOM HXTHO(AyHBI (IO
Xnebouuy B.B.)?

10. B uéM CcymHOCTb aKKJIMMaTU3allU1 BOJHBIX KUBOTHBIX?

11. Kakyto ponb akKIMMAaTH3alus pel0 UTPaeT B ppI00X03HCTBEHHON MpaKTHKe?

12. Kak coyieHOCTh BOJIbI BIUSET HAa aKKIIMMATHU3ALUIO TPECHOBOAHBIX U MOPCKUX BHJIOB

5
6.
7.
8

pBIO?

13. IIpuuuHbI ra3omy3slpbKOBO 00JI€3HN B phIOOBOAHBIX X03HCTBaX?

14. Kakue HaOMIOJAIOTCS CHUMITOMBI M TIATOJOTOAHATOMUYECKHE W3MEHEHHUS Yy PbIO,
NOrHOIIMX OT ra30Boi 3MO0IHH?

15. Kakue Mepbl mpUHHMAIOTCS AJis MPEIOTBpAILLlEHUs] ra30My3bIpbKOBOW OO0JIE3HH B
PBIOOBOTHBIX X03s1iicTBaxX?

16. KakoBBI MPUYHHEI CEPOBOIOPOTHOTO 3apaskeHHsI Bogoéma?

17. KakoBa 4yBCTBUTEJIIHOCTb THPOOMOHTOB K JIEHCTBHIO cepoBoopoaa?

18. B uém nposBiseTcs: PU3N0IIOTHIECKOE JICHCTBUE CEPOBOIOPOIa Ha PHIO?

19. T'ne npumMeHsieTCst yTAEKUCIBINA Ta3 B IPOU3BOJICTBE?

20. TpuumHBI HAKOTUIEHUS YTIIEKUCIIOTO Ta3a B Bogoéme?



21. Kakoil cmoco0 ycTpaHEHHS BBICOKMX KOHIICHTpAIIMW YTJIEKUCIOTHI IMPUMEHSIOT B
pbI60OBOICTBE?

22. 3HayeHue a3ora U Bogoéma?

23. Kak nmpoucxoauT KpyroBopoT a30Ta B Bogoéme?

24. Tloyemy BBICOKHME KOHILIEHTpAllMM COEIMHEHUHN a30Ta BpeAHsl Mg pei0? [IpuBeaute
PUMEPBL.

25. Kak ocymecTBisieTcst KpyroBopot ¢ocdopa B Boje?

26. Kaxkoe 3nauenue umeet Gochop mist peio?

27. Kakue »yieMeHThI OTHOCAT K TSKENBIM MeTajiam?

28. Kaxkoe BIMSIHHE OKA3bIBAIOT TSDKEIIBIC METAILIBI HA TUPOOHOHTHI?

29. HazoBuTe OTIENbHBIX IPEACTaBUTENEH THKENBIX METAIUIOB U YKAKUTE UX 3HAUCHUE
JUTSL PBIO?

30. YTto Takoe OMOMPOAYKTUBHOCTD U KAKUE PA3IUYAIOT BU]IbI OMOMPOTYKTUBHOCTH?

31. Kak knaccuuuupyroTcst BOZOEMBI B 3aBUCUMOCTH OT UX MPOJTYKTHBHOCTH?

32. B uéM 3HaueHue MoYBbI AJIs1 OMOMPOIYKTUBHOCTH BOIOEMOB?

33. 3nayenne aOMOTHYECKUX (HAKTOPOB B (OPMHPOBAHUU  OHOMPOILYKTHBHOCTH
Bomoéma?

34. ]JlaiiTe onpeneieHre JOHHBIM OTIOXKCHHSIM?

35. Kaxkue nporieccsl BAUSIOT Ha 00pa3oBaHue JOHHBIX OTIOXKEHHI?

36. [louemy [OHHBIE OTJIO)KEHHS PEK Ha3bIBAIOT HHIUKATOPOM TEXHOTCHHOTO
3arpsi3HEHUs TeppUTOpUn?

37. B uém nposBisieTcs 0COOEHHOCTh THAPOXUMUYECKOTO PEKUMA peK?

38. Hazoswure Tpoduueckyto kiaccuurauio pex?

39. B uém mposiBisieTcs 0COOCHHOCTH THAPOXUMUYECKOTO pekrMa 03Ep?

40. Ot yero 3aBUCUT OMOMIPOAYKIIMOHHBIE CBOMCTBA 03Ep?

41. Kak nposiBisercs THIPOXUMHYECKas 30HaIbHOCTh 03Ep?

42. B uyéMm oOTIMYMEe TUAPOXMMHUYECKOTO PEKHMa HCKYCCTBEHHBIX BOJOEMOB
(BOIOXpaHMJIUII]) OT €CTECTBEHHBIX (03€p)?

43. Kakwue pa3inuyaroT TUIIBI BOJOXPAHUIIHIL, KAKOE Ha3HAUEHUE OHU HECYT?

44. KakoBa OMOTPOIYKTUBHOCTH BOJOXPAHMIIHII?

45. Yro Takoe 3aMOp U KaKue BHJIbl 3aMOPOB CYIIECTBYIOT?

46. Kakne KIMHUYECKHE IMPU3HAKH IOKA3BIBAIOT, YTO phida morudia or jaedummra
KHcinopoa (3amopa)?

47. Kakue Mepsl NpeAoTBpAlllEHHs 3amMopa Ha BOJOEME NPUMEHSIOT B PHIOOBOIHON
paKTUKe?

48. UYro moapa3zyMeBaroT MOJ 3arps3HEeHNEM BOJIOEMOB?

49. Kaxkue CyIEeCTBYIOT THUIIBI 3arpsI3HEHUS TOBEPXHOCTHBIX BOJ?

50. KadecTBO mpupoIHOI BOABI — MUPOBast MPOOIeMa BOOIIOIb30BaTEICH

51. KakoBa ponp mpolecca CaMOOYHIIEHHS BOJBI B THUIPOXMMHUYECKOM pPEXKUME
BOo10EMA?

52. Kakue cCymecTBylOT METOJbl OYMCTKM CTOYHBIX BOJ PbIOOXO03SHCTBEHHBIX
NpEeANPUATHNA?

53. Kakue BemiecTBa SIBISIOTCSI OCHOBHBIMU 3arpsi3HUTENSIMA TIPH  BBIPAIIUBAHUHU
UXTHO(AYHBI M JPYTUX MPEICTaBUTENCH aKBaKyIbTYPHI?

54. Kakue mapaMmeTpbl BHEIIHEW cpelbl HEOOXOJWMO YYHTHIBATh NPU BHIPANTUBAHUU
PBIOBI B yCTAHOBKAX 3aMKHYTOT'O BOJJOCHA0XEeHUSI?

55. Kak HanaxkeH mporecc OYUCTKH BOJBI B YCIOBHX 3aMKHYTOTO BOAOCHAO0XKEHUs?

56. Kakme  cymiecTByrOT  KpUTEpHM  KadecTBa  BOJBI,  NPUMEHSIEMOW  Ha
PBIOOX03UCTBEHHBIX PEAIPUITUSIX ?

57. Kak MOXHO KOMIUIGKCHO OIICHHTh CTENEHb 3arps3HEHHOCTH BOJBI IO
TUAPOXUMUYECKUM MOKa3aTensim?



58. Kakme cymecTBylOT HOPMAaTHBBI XHMHYECKOTO COCTaBa BOJBI ISl TPYJOBBIX
KapIOBBIX XO35UCTB?

59. Kak xauecTBO BOJIBI BIUSET Ha (hopesieBbIE U OCETPOBBIE X03s1iicTBA?

60. KakoBsl 3amacel reorepmanbHbIx Boa B Poccun?

61. Kakue BbI 3HaeTe MpUMEPHl HCIOIB30BAHUS T€OTEPMAIBHOM BOJBI B aKBAKyJIbType?
B uem npeumymiectBa?

62. HazoBute 0COOCHHOCTH THAPOXUMHUYECKOTO PEKHUMA TEINIOBOIHBIX X03HCTB?

Ipouenypa ouennBanus pedepara

B pabGoueit nporpamMme IUCHUIUIUHBI MPUBOAUTCS IEPEYEHb TEM, CPEAU KOTOPBIX
oOyyaronuiicss MOKET BBIOpaTh TeMy pedepara.

[TapameTpsl OLIEHOYHOI'O CPEJCTBA!

- nH(opMaLIMOHHAs 1I0CTATOYHOCTH;

- COOTBETCTBUE MaTepuasa TeMe U IUIaHy;

- CTWJIb U SI3BIK M3JIOKEHUs (1elecoo0pa3Hoe MCIOIb30BaHNE TEPMUHOJIOTHH, MTOSICHEHHE
HOBBIX MMOHATUM, TAKOHUYHOCTb, JIOTUYHOCTh, TPABUILHOCTh IPUMEHEHUS U O(DOPMIICHHS IIUTAT
 1p.);

- HAJIMYUE BBIPAKEHHON COOCTBEHHOM MO3UIINH;

- QJICKBATHOCTh M KOJIMYECTBO UCIOIb30BaHHBIX HCTOYHUKOB (5-10);

- BJIaJICHUE MaTEPUAJIOM.

Ha 3ammuty pedepara, coCTOSIIyI0 U3 MyOIUYHOTO MPEJICTaBICHUS] PACKPBITON TeMbI U
OTBETOB Ha BOIpOcCkl, oTBoAUTCS 10—15 MuHYT.

Kpurepun oneHku:

- «3a4YTEeHO0» BBICTABIIACTCS, €CIM OOYYaIOIIUICS B MOJTHOM OOBEME BIAJCET JTaHHBIM
MaTepuaioM, Ienecoo0pa3HO UCMHOIb3YeT TEPMUHOJIOTHIO, BBOJIUT HOBBIC MOHSTHS; M3Jaraer
JTAKOHUYHO, JIeJIaeT JIOTUYHBIE BBIBOIBI;

- «He 324TeHO0)» BBICTABIISICTCA, €CJIM 00YyYAIOIMINNACS HE CIPABUIICS C PACKPBITUEM TEMBI,
cnabo BiageeT NOHATUHHBIM amnapaToM, HU3JIOKEHUE MaTepuana HEJOTUYHO, C/AeJaHHbIe
BBIBOJIbl HE COOTBETCTBYIOT ITOCTABICHHOM LIETIH.

4. TecToBble 3a7aHUA
(mpencraBieHbl BbIllIe)

TectupoBanue npoBoauTcs Ha oOpaszoBatenbHOU minatgopme Moodle. ITpu nposenennn
TECTUPOBAHUS, I KaXIOTO 00ydYaromerocss aBTOMATHYECKH (POpPMHUPYETCS] WHAWBHYaTbHBIA
BapUaHT C IE€peYyHeM TEeCTOBBIX BOMpocoB. BapuanT Bxmouaer 20 BompocoB. KoHTpois
OTJENFHBIX TEM IpelyCMaTprUBaeT MaKCHMaJbHOE BpeMs Ha MpOBEACHUE TecTHpoBaHUs a0 30
MUHYT. B Tabnuue, mnpencraBieHHOM HUKe, YyKa3aHbl KPUTEPUU OLEHMBAHUS, KOTOpbIE
BKITIOYAOT MIPOIICHT M KOJIMYECTBO MPABMIIBHBIX OTBETOB JUISI OIICHKH 3HAHUH.

Kpurepun ouenuBas

PesyabTar IIpaBUIBLHBIX OTBETOB, %
3a4TEHO 50 -100
HE 3a4TEHO meHee 50
5. 3apaum

DopMUPYIOTCS PE3YyIbTaThl 00yUEHUS:
énademsp: MeTolaMu o0TOOpa M KamepalbHOW 0O0pabOTKM MpoO BOABI;, ONpenaeieHue
TUAPOXUMHUYCCKUX IapaME€TpOB B COOTBECTCTBHMM CO CTAaHAAPTHBIMH METOJaMH; OILICHKA
HKOJIOTHYECKOTO0 COCTOSIHMSI BOAHBIX OOBEKTOB M AHTPOINOTE€HHOTO BO3/AEHCTBHS Ha BOJHBIC
HKOCUCTEMBI:



1. PaccunraTte HOpMY BHECEHHUS a30THCTOTO YIOOPEHHS B TPYI, €CIH MPO3PadyHOCTh
BojtoeMa 1o aucky Cekku coctaBisieT 15-20 cM.

2. [loueMy Henmp3sl JOMyCKaTh MEpPEYINIOTHEHWE TIOCATKU PBIOBI B Mpyay TpH
BBIpaIuBaHuu ¢ KopmiieHneM? Kak 3To oTpasurcst Ha TUApOXUMUYecKoM peskume? [1oSCHUTS.

3. Kakue w™epompustuss HeEoOXOIUMO TPOBOAWTH Ha BOAOEME MpPU OOHAPYKEHUU
OTPHUIIATEIILHOTO OMOoTHYeCKOoro OanaHca?

4. Tpuunnoit rubenu peiObI (10 90 %) B TOBapHBIX PHIOX03aX CIYKHUT 3Ta MPUYMHA...
VYka3aTh NPUYMHY U KaKUE MEPBI IS MPEJOTBPAIICHUSI THOETHN PhIOBI HY>KHO TTPEANPUHSTH?

IIpoueaypa oneHUBAHUS CUTYAUIMOHHOM 3a/1a4H1

CutryarioHHY0 3a/1aqy OOYy4aronuii BEIOMpaeT METOAOM CIydailHOro BbIOOpa. PemieHue
CUTYallMOHHBIX 3a/lad OCYILIECTBIIAETCA C LEJIbI0 IPOBEPKUM YPOBHS HABBIKOB (BJIaJCHUIA)
CTYJICHTA I10 PELICHUIO IIPAKTUYECKON CUTYallMOHHOM 3a1a4H.

CryzneHty o0bsBIIsIETCS YCIOBUE 33/1a4H, PEIICHUE KOTOPOil OH U3J1araeT MUCbMEHHO.

D¢ eKTUBHBIM WHTEPAKTUBHBIM CIIOCOOOM pEUICHHS 3aad SIBISETCS COIOCTABICHHS
PE3yJIbTaTOB pa3pelIeHns OJHOTO 3aJaHus IByMs U 0oJiee MaJIbIMU IPYIIIaMu 00y4YaroIuXCs.

[TpoBepka 1 o1ieHKa 3HAHUM JT0JIKHBI IPOBOJUTHCS COIVIACHO AUIAKTUUECKUM MPUHIUIIAM
oOyudenus. [1pu 3ToM BBLAETSAIOTCA CleayIOIIKe TPEOOBaHUS K OLICHUBAHUIO:

- OOBEKTUBHOCTb — CO3JAHUE YCJIOBUM, B KOTOPHIX Obl MAKCUMaJIbHO TOYHO BBISBIISIIMCD
3HaHUSA O00y4YaeMbIX, MPEAbABICHNE K HUM €IMHBIX TpeOOBaHHM, CHpaBeIMBOE OTHOIICHUE K
KaXKIOMY;

- 000CHOBaHHOCTH OILICHOK — UX apTyMEHTaIus;

- CHCTEMAaTUYHOCTh — BAKHEHIIMH TCHUXOJOTHYECKU (HaKTOp, OpPraHu3yIOMUN U
TUCIHUIUIMHUPYIOIIUN  CTYACHTOB, (OPMUPYIOUINI HACTOMYMBOCTH U YCTPEMIIEHHOCTH B
JOCTUKEHUH LIETIH;

- BCECTOPOHHOCTb Y ONITUMAJIbHOCTD.

[Ipy ouLEeHKe YpOBHS pelIeHHUs CHUTYallMOHHOM 3ajaud, YCTAHOBJIEHBI CIEIYyIOIINE
KpUTEPHUU:

- [lonHOTa MPOPabOTKU CUTYaALIUU;

- rpaMOTHast (popMyJIMpPOBKa BONIPOCOB;

-Hcnonb3oBanue yueOHO-METOINYECKOT0 00ecTIeueH!sI M peKOMEHAAlNN [0 TeMe 3aj]auu;

Ema no aucky -OT6op r11aBHOTO 1 MOJIHOTA BHIMOJIHEHUS 3a/1aHUS;

-HoBu3Ha 1 HeopAMHAPHOCTH MPEICTaBICHHOIO MaTeprasa U pelieHui;

-KauecTBO WILTIOCTPAaTUBHOIO MaTepUana;

-CTpoitHOCTh, KPAaTKOCTh U YETKOCTh M3JI0KEHUS;

-Paspemaronias cuia, NepCceKTUBHOCTh U YHUBEPCAIBHOCTD PEILIEHUH;

Kpurepun onenku:

- «OTJIMYHO» - OTBET Ha BOINPOC 3aJauydl JlaH MpaBwiIbHO. OOBACHEHHE X0/a €€ peIIeHUs
noApoOHOe, MOCIeA0BaTeIbHOE, TPAMOTHOE, C TEOPETUYECKUMH OOOCHOBAHHSAMHU (B T.4. W3
NOPaKTUKH), C TPaBWIBHBIM W CBOOOJHBIM BJaJICHUEM THAPOXUMHUYECKONH TEPMHUHOJIOTHEN;
OTBETHI Ha JIOTIOJIHUTEIbHBIE BOIPOCH BEPHbBIE, UETKHE.

- «XOpOLIO»: OTBET Ha BOMPOC 33/a4M JaH NpaBuwiIbHO. OOBSCHEHHE XOJla €€ peIIeHUs
noJipoOHOE, HO HEIOCTATOYHO JIOTUYHOE, C €MHUYHBIMU OLIMOKaMH B JETajsX, HEKOTOPHIMU
3aTPYJHEHUSIMH B TEOPETHUYECKOM OO0OCHOBaHMM (B T.4. M3 MPAKTUKH), OTBETHl Ha
JOTIOTHUTEJIbHBIE BOIPOCH! BEPHBIE, HO HEIOCTATOYHO YETKHE.

- YAOBJIETBOPUTEJIBHO»: OTBET Ha BOIPOC 33/1a4M J1aH MpaBuiIbHO. OOBsICHEHNE X012 ee
pellleHus] HeJOCTaTOYHO IMOJIHOE, HETOCIeI0BaTeIbHOe, C OIINOKaMH, CIa0bIM TEOPETUYECKUM
o0ocHOBaHMEM (B T.4. M3 TNPAKTUKH), CO 3HAYUTEIBHBIMHU 3aTPYJHEHHUSIMU U OIIMOKaAMH B
CXEMaTU4YEeCKUX M300pakKeHUSIX, OTBETHI Ha JJOTIOJHUTEIbHBIE BOIIPOCHI HEOCTATOYHO YETKHUE, C
OLIMOKAaMH B I€TAJISAX.



- «HeY/I0BJIETBOPHTEJIbHO: OTBET HAa BOIPOC JMaH HempaBwibHO. OOBACHEHHE XOoJa ee
pelIeHs JaHO HEMOJHOE, HEMOCNe0BaTeNIbHOe, C TPyObIMU OIMIMOKaMu, 03 TeOpEeTHYECKOTrO
00O0CHOBaHHMSA, WIH C OOJBIIUM KOJMYECTBOM OIMIMOOK, OTBETHI HA JOMOJHUTEIBHBIE BOIMPOCHI
HEMpaBUWIbHBIE (OTCYTCTBYIOT).



