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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
IMPO®ECCHUOHAJIBHOI'O MOAYJIA
IIM.01 KOHTPOJIb BOJHBIX BUOJIOI'MYECKHUX PECYPCOB
N CPEJAbI UX OBUTAHUA

1.1. Henp n niianupyemblie pe3yJIbTaThl 0CBOCHHUSI PO ecCHOHATBHOI0 MOAYJIA

B pesynprate um3ydeHus npodecCHOHATBLHOTO MOIYJA OOYYaIOLIUKCS JTOJKEH OCBOUTH
OCHOBHOM BHJI IesITeNNbHOCTH «KOHTPOJIb BOIHBIX OMOJIOTHYECKHX PECYPCOB M CPEIbl X OOUTAHHS»
Y COOTBETCTBYIOIIUE €My OOIIHEe KOMIIETEHLIUU U MPOPECCUOHANbHBIE KOMIIETEHIIUU:

1.1.1. Ilepeyennb 0OMUX KOMIETEHITUN

Kon HauMenoBanue 00X KOMIETEHIINMA

OK 01 BriOupats cioco0sl perienus 3aaa4 npodecCHoHaIbHON AeITeTbHOCTH
IIPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02 Hcnonb30BaTh COBpEMEHHBIE CpEICTBAa IIOMCKA, aHAIW3a W HUHTEPIPETALUU

uHpopmanuu, ¥ UHGOPMAIMOHHBIC TEXHOJOTMM JJIsl BBINOJHEHHS — 33/1a4
poheCCHOHATTLHON IeATEIbHOCTH.

OK 03 [InaHupoBaTh W PEATM30BBIBATH COOCTBEHHOE MPO(ECCHOHATBHOE M JTHMYHOCTHOEC
pa3BUTHE, MPEINPUHUMATEIBCKYIO ACATEIBHOCTh B MPOQPECCHOHATBHON cdepe,
UCIIOJIb30BaTh 3HAHMS 10 (PUHAHCOBOH I'PAMOTHOCTH B Pa3IHYHBIX IKH3HEHHBIX

CUTYaIHsX.

OK 04 D dexTuBHO B3aUMOJICHCTBOBATH U PabOTATh B KOJUIEKTUBE U KOMaHJE.

OK 05 OcyIecTBIATh YCTHYIO U MUCbMEHHYI0 KOMMYHUKAITMIO HA TOCYAapPCTBEHHOM SI3BIKE
Poccuiickoit @enepanun ¢ yueToM OCOOEHHOCTEH COLIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

OK 07 CopeiicTBOBaTh  COXPAaHEHHMIO OKPYXKAIOIIEH Cpellbl, pecypcocOepeskeHuIo,

MPUMEHATh 3HAHUS 00 M3MEHEHMHM KIMMaTa, NPUHIUIB  OEpesKIUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO NEHCTBOBATH B YPE3BBIYAWHBIX CUTYAIUSIX

OK 09 [Tonb3oBatbes mpodecCHOHaIbHOW JIOKYMEHTallMed Ha TOCYJapCTBEHHOM U
WHOCTPAHHOM SI3BIKaX.

1.1.2. Ilepeyens nmpodecCHOHATIBHBIX KOMIETEHITUHN

Kon HanmeHoBaHHMe BUIOB JeATEJIbHOCTH ¥ NMPO(PECCHOHATbHBIX KOMIIETEHIIHI

B 1 KoHTpos1b BOJHBIX OMOJIOTHYECKUX PECYPCOB U CPeJIbl UX OOUTaHMS

MK 1.1 [IpoBoUTH  TUAPOJIOTHMYECKHME M TUAPOXUMHMYECKHE  HAOMIOJEHHs  Ha
PBIOOX03SIICTBEHHBIX BOJIOEMAX.

IIK 1.2 OT1Oupats 1 006padaThIBaTh TUAPOOHOIOIHYECKHE U THAPOXUMHUYECKUE TPOObI

K 1.3 Cobupath, 00pabaThIBaTh U aHAJIM3UPOBATh UXTHOJIOTHYECKHE MAaTEPHUAIIBI

K 1.4 OneHnBaTh COCTOSIHME UXTHO(DayHbI

MK 1.5 KoHnTponunpoBats napaMeTpsl ppIOOBOIHBIX TEXHOJIOTHYECKUX MTPOLIECCOB.

1.1.3. B pe3ynbTare 0cBOCHUs NPOPECCUOHATBHOIO MOAYJISE 00 yJarOIIHUNCS TOJIKEH:

HNmernb - TPOBEJEHHS METEOPOJIOTUIECKUX HAOIIOICHUIA;
NPAKTHYECKUIl |- TPOBEIECHUS THIPOMETPUUYECKUX U THIAPOXUMHUYECKUX U3MEPEHUI
ONbIT - cbopa, Ka4ueCTBEHHON M KOJIMYECTBEHHONU 00paboTKU

rUAPOOHOIOTUYECKUX MTPOO
- perucTpaiyy napaMeTpoB BOABI B phIOOBOJHBIX EMKOCTSIX

YMmerh — BECTH METEOpPOJIOTHUECKHUEe HAOII0IeHUS,
— TPOBOAWUTH THUAPOJIOTHMYECKHE HU3MEpPEHUsT Ha PBIOOXO3HCTBEHHBIX
BOJOEMAX




— 0oTOMpaTh U 00pabdaThIBATh THAPOXUMHUECKHUE TIPOOHI;

— TPOU3BOJMTH THIPOIIOTO-MOP(HOIOTHIECKHE paOdOTH Ha BOJOEMAX

— OTOMpATh TUAPOOUOJIOTHUECKHE TTPOOHI;

—  T0JIb30BaThCsl MUKPOCKOITMYECKOW ONITUYECKOM TEXHUKOM;

— OCYIICCTBJISITH ~ KAYECTBCHHYIDO W KOJIMYECTBEHHYIO  00paboTKy
THIPOOHOIOTUYECKHX TPO0D;

— OmpenensiTh BUIOBOM COCTaB THAPOOHMOHTOB, B TOM 4YHCiIe pbIO (C
OTPEJICTUTENSIMU);

—  OIpenensTh capoOHOCTh BOJOEMOB 110 OpraHM3MaM-HHAUKATOpaM

— coOuparb, (QUKCUPOBATH, XPAHUTh, ITHKETHUPOBATH, JTOKYMEHTHPOBATH
MIOJICBBIC MXTHOJIOTMYECKHE MaTePHAJIb,

—  OICHHMBATH YKOJIOTHUECKYIO CTPYKTYPY UXTHO(AYHBI

MPOU3BOIUTH PETUCTPAIHIO TAPAMETPOB BOJIbI B PHIOOBOIHBIX EMKOCTSIX;

BECTH OKypHQJl PETHCTpallid  YCIOBUH  BBIPAIUBAHHS  OOBEKTOB

AKBaKYyJIbTYPHI,

MOJIB30BAThCS W3MEPUTEILHBIMH MPUOOPAMH: OKCHMETPOM, PH-METPOM,

MOHOMETPOM

3HaTB — (u3nyecKue CBOMCTBA U XMMHUYECKUN COCTAB BOJBI PHIOOXO3SHCTBEHHBIX
BOJIOEMOB,;

— TMPUHLUMIIBI  TUAPOXMMHYECKAss  MHAMKAIMA  OMONPOJYKIIMOHHBIX
IIPOLIECCOB,;

— KpPUTEPUH OLEHKH KauecTBa BOJBI 110 THAPOXUMHYECKIM MTOKA3aTEIsIM,

— COBpPEMEHHbIE METO/Ia aHAJIN3a BOJIbI

— JKU3HEHHbIE (OPMBI HacesIeHus ruapochepsl;

—  KJIacCU(HKAIMIO BOAHBIX OPraHU3MOB U 0COOEHHOCTH UX OpraHU3aLnY;

—  BIJIMSIHUE PA3IMYHBIX IKOJIOTHUECKUX (PaKTOPOB HA THAPOOHUOHTOB;

— TpUCTIOCOOJIEHUE THAPOOMOHTOB K OOMTAHHUIO B BOJHOM Cpejie;

— TI0Ka3aTesy KayecTBa MPUPOIHBIX BOJ PIOOX03sIICTBEHHBIX BOJIOEMOB;

— MeTofbl cOopa 1 00paboTKH MPOO MIIAHKTOHA U OeHTOCa

— METOJIUKY ONpe/ieleHNs BUAOB PbIO C MOMOIIBIO ONPEAETUTENS,

— TpeOOoBaHUi K POBEAECHUIO PETUCTPALIMIO TAPAMETPOB BOJIbI B PbIOOBOIHBIX
eMKOCTSIX;

— TIpaBWJI BEACHUS KypHalla PETUCTPAIIMH YCIIOBHI BhIpAIIMBAaHUS 00BHEKTOB
AKBaKyJIbTYpPBI;

— METOAMKH paboThl C HM3MEpPUTEIbHBIMH NPUOOpaMHU: OKCHUMETPOM, pPH-
METPOM, HOHOMETPOM

1.2. KoanuecTBO 4yacoB, 0TBOAUMO€ HA OCBOCHMUEC npocbeccnona.nbﬂoro MOAYJIsA

Bcero gacos — 226;

B TOM 4HcIie B (hOpMe MPAKTUIECKON MOATOTOBKU — 36 4acoB
N3 aux Ha oceoenne MJIK — 184 yaca

B TOM YHCJI€ CAaMOCTOsITeNIbHAs paboTa — 18 yacoB
MPAKTHKH, B TOM 4Hcie ydyeOHas — 36 yacos
Ox3amen no mooynio - 6 4acoB



2. CTPYKTYPA U COAEPKAHUE TPO®PECCHUOHAJIBHOI'O MOAYJIA
2.1. CTpykTypa npo¢ecCHOHAIBHOI0 MOAYJIS

O06BeM npoheccCHoHaTFHOTO MOIYJIA, aK. Jac.

O0yuenue no MK Tpaxtiku
Bcero B Tom uncne
Konpr
po¢heCCHOHATBHBIX HaumeHnoBaHus pas3neinoB Bcero, 3
1 001X PpOo(heCCHOHATBHOTO MOAYIIS yac. E 8
KOMITETEHIIHI JlabopatopHbIX 1 KypcoBbix CamocrosTensHas | & & ITpoussozu-
MIPAaKTHIECKUX pabot 6 g 5| VuecOnas
3aHATHUH (TIpoeKToB) pabota g 2 CTBeHHAA
g =
=
1 2 3 5 6 7 8 9 10 11

IIK 1.1-TIK 1.5 Paznen 1. [IpoBeaenue
OK 01-OK 05, THIPOOHOIOTHUECKUX 38 34 8 4
OK 07, OK 09 HCCIIEIOBAHUN Ha

PBIOOXO3HCTBEHHBIX BOJOEMAaxX
K 1.1, TIK 1.2, Paznen 2. [IpoBeaenue
IIK 1.5 TUAPOJIOTUUECKUX U
OK 01-OK 05, OK | ruapoXMMHUYECKUX MCCIIEI0BAHHIA 146 114 32 - 14 18 - -
07, OK 09 Ha PBI00X03AHCTBEHHBIX

BOJOEMAX.

VYueOHast mpakTHKa 36 36

IIpomexxyTouHas arTecTanus 6 6

(3K3aMeH 10 MOJTYITIO)

Bcezo: 226 148 40 - 18 24 36 -




2.2. TemaTnueckuii IVIaH U coiep:kaHue npodeccuonabHoro moayJs (IIM)

HaumenoBanue pa3jaesioB

U TeM
npogdeccuoHAIbLHOT0 Conep:kanue y4eOHOT0 MaTepHuaJa
O0beM, akaj. 4
moayas (IIM),
MEKIM CUMIITHHAPHBIX
kypcoB (MJIK)
1 2 3
MJIK. 01.01. OcHOBHBIC NIPUHUIMIIBI H METObl MOHUTOPHHIA CPe/ibl O0UTAHHUS THAPOOMOHTOB 184
Pa3znea 1. [IpoBenenne ruipo0HoI0rH4eCKUX MCCIEI0BAHUI HA PbI00XO035IHiCTBEHHBIX BOI0€MAaX 38
Tema 1.1 OcHOBHBIE Conep:xanue 2
NMOHATHS THAPOOHOJIOrHHM | 3HAUYCHUE THIPOOUOIOTUYECKIX UCCIIEIOBAaHHUM B )KU3HU BOJHBIX OPTraHU3MOB. 2
BoznukHoBeHHe U pazBuTHE THAPOOHO0IOrui. OCHOBHBIE HAPABJICHUS! COBPEMEHHON
ruapoOuonorud. OCHOBHBIE MOHATHUS B TUApoOHoIoruu. Bona kak cpena oOutanus. buoromnsl
BosioeMa. JKu3HeHHble (opMBbl HacesneHus rupocdeprl. OTHOLIEHUE BOJHBIX OPIaHU3MOB K
dakTopaMm okpyxaroiei cpenbl. [loHsATHE 0 MOMYNALUAX ¥ OMOLIEHO3aX BOJHBIX OPTaHHU3MOB.
DJ1eMEHTapHBIE MOHITHS O CUCTEMAaTUYECKUX €MHUIIAX.
Tema n.1.2. Conep:xanue 6
PacrureabHbIi MUP 1. XapakTepucTHKa BBICIIUX U HU3LINX PACTEHUI. DKOJOTHYECKUE TPYIIBI HU3IINX PACTEHUH.
BOJ0EMOB Pacnpenenenue u coctaB BhICIIUX (IIBETKOBBIX) pacTeHuil B Bojoemax. Bonopocau. Ctpoenue
kineTkd. CTpykTypHble THIBI Bojopocieil. BHyTpenHee crpoeHue kietok. Iluranue
BOJIOPOCIIEH.
YcnoBust 0buTaHus BOJAOPOCIEH U UX pa3MHOKeHUE Pa3inudnbie 0Tebl BOJIOPOCTEH.
2. Cune-3enénsle, MUpopUTOBbIE, 30JJ0TUCTBIE BOAOPOCIU. BHyTpeHHee cCTpoeHHe KIETOK.
Oxkpacka. opma Boopociien.
3. 3eneHble U XapoBble BOAOPOCIU. XapaKTepHble OCOOEHHOCTH CTpoeHHs. Pa3MHOXeHHe. 4

CucremaTuka 3eJeHbIX U XapoBbIX Bojgopocieid. Hanbonee pacnpoctpaHeHHbIE BUBL.
JuaTtomoBble BOJOPOCHU. XapaKTEpHbIE YEPThl CTPOCHUS MaHLUMPA AUATOMOBBIX. Kiaccswl
JIMAaTOMOBBIX BOJIOpPOCIEil. POl AMaTOMOBBIX B BOJOEME.

Crpoenue x€nto-3enénpix Bogopocneid. CtpoeHue, okpacka U pasMHoxkeHue. [IpomeiciioBoe
WCIIOJIb30BaHHUE BOJAOPOCIEH.

Bypsie, kpacHble U 3BIIIEHOBBIE BOAOpOCind. CTpoeHue, OKpacka U pa3MHOKEHHE.
IIpompicioBoe ncnonp3oBanue. [I[puMeHeHre B IPOMBITINIEHHOCTH.




B TOM 4nc/ie NpaKTHYeCKUX U J1a00pATOPHBIX 3aHATHI

JlaGoparopnas padora Ne 1
3HAKOMCTBO C BBICILI€H BOJIHON PACTUTEILHOCTHIO BOJJOEMOB U C PA3JIMYHBIMU OTJEIaMU
BOJIOPOCIICH.

Tema 1.3.
Ipucnocodsienne BOAHBIX
OPraHu3MOB K 00MTAHHUIO
B TOJIIIE BOJBLI M HA IHE
BOJIOEMOB

Conep:xanue

1. IIpucnocoGienne BOAHBIX OPraHU3MOB K OOMTaHMIO B Touiie BOJbl. [lmankToH. dopmybl
riaByudecTd. [lpucnocoOnenns K yMEeHbIIEHUIO yAeabHOro Beca. OOpa3oBaHue CIU3UCTHIX U
CTYJIEHHUCTBIX 000J104€eK, O0raThix BoAon. PazMepHble, KOHBEPTe€HTHBIE U SKOJIOTHUECKHE
TPYIIIIbI TUITAHKTOHHBIX OPTraHU3MOB.

2. Hekron. Ycnosus oouranus. [IpencraButenu nekroHa. Ocobennoctu crpoeHusi. Crocoosl
JIBIKEHUSI HEKTOHHBIX OPTraHU3MOB.

3. Benroc. [IpukperuieHHble Opranu3mMbl, WK dnudayHa. CriocoObl MPUKPETIICHHUS.
CBEpJISALME OPraHU3MBbl. 3aKanblBaroIIuecs )KUBOTHbIE. DOpMbI OeHTOCA, OOUTAIOIUE Ha
IIOBEPXHOCTHU IpyHTa. [IcammoH.

B ToM umciie NpakTHYeCcKUX U J1a00PATOPHBIX 3aHATHH

JlaboparopHasi padora Ne 2
Omnpenenenue npeacTaBuTeNel 300IJIaHKTOHA: KOJIOBPATOK, BECIIOHOTUX U BETBUCTOYCHIX
PaKooOpa3HBIX.

Jlaboparopnasi padora Ne 3
O3HaKOMJIEHHE C OT/IEIBHBIMU OMOTOTHUECKUMHU TPYMIaMyu OEHTOCHBIX (POPM U U3yUeHUE
nprucnoco0JIeHNH OpraHM3MOB K OOMTaHMIO HA JTHE BOJOEMOB.

Tema 1.4. Bausinune
Pa3IuYHbIX (PAKTOPOB
CcpeAbl HA CYyLIeCTBOBAHHE
BOJHBIX OPraHU3MOB

Conep:xanue

1. BzauMocCBs3b MeEXIy BOAHBIMU OPraHM3MaMH M PAcTBOPEHHBIMH B BOJE COJISIMHU.
XapakTepuCcTHKa HACeJIeHUsl BOJOEMOB Pa3jIM4HOM cojeHOCTH. lIpouecchl ocmoperymsanuu y
IUJIpOOMOHTOB. broreHHas MUrparus 3JeMeHTOB.

Bsanmocssa3s MCXKIOY FI/II[p06I/IOHTaMI/I 1 paCTBOPCHHBIMU B BOAC rra3aMHu. AOuoreHnnie u
OMOreHHbIe HICTOUHUKH Ta30B B Bojie. [Iporiecchl qpIxaHus BOJHBIX OPraHU3MOB M CTPOCHHE
WX JIBIXaTeNbHBIX OpraHoB. UHTEeHCUBHOCTH Abixanus. ['a3000meH. [Ipucnocobienust
T'HJIPOOMOHTOB K Ae(DUITUTY KUCIOpOJia. 3aMOPBI.

2. Ponp Ttemmeparypsl B JKM3HM BOJHBIX OpraHU3MOB. BimsHue TemrepaTypbl Ha
KHU3HEIEATENIPHOCTh TUAPOOMOHTOB. [IpencTaBuTenn BOAHBIX OPraHU3MOB PA3IHUYHBIX
TeMIepaTypHbIX o0nacteit MUpoOBOro okeasa.

Bnusinue akTHBHOM peakiuu cpenibl Ha BOAHbIE opraHu3mbl. Knaccugukaims BoJIOEMOB M




rUAPOOMOHTOB B 3aBUCHUMOCTH OT AaKTHBHOW peakuuu cpefbl. DakTopbl, OMpeesionne
BennuuHy pH.

Brusinue cBera Ha KHM3Hb BOJHBIX OpraHu3MoB. CBETOBBIE 30HBI BOJO0eMOB. OcoOeHHOCTH
CTPOEHHS OPraHOB 3pEeHUA Y THIPOOMOHTOB. OKpacka BOAHBIX )KHUBOTHBIX. brontomMuHecueHms
U ee OMOJIOTHYECKOE 3HAUCHUE.

Bnusinue xommiekca (hakTopoB Cpe/ibl Ha )KU3HEACITEIbHOCTh THAPOOMOHTOB. Llnkiomopdos.
Ce30HHBIC SIBICHUS B KU3HU BOJIOEMOB. BepTHKaabHbIe MUTPALIUA OPTaHU3MOB.
3BYKOpacCcenBaroie CIOH.

3. 3arpsasHeHue BojoeMoB. McrouHuku 3arpsi3HeHMs. BiusHue 3arps3HeHMd  Ha
KHU3HEEATEIbHOCTh THAPOOHMOHTOB. bruonornueckoe camoounienue BogoemMoB. Cucrema
carpoOHOCTH BO10eMOB. OpraHu3MBbI - TOKA3aTeIN 3arpsi3HeHU. MeTo bl OnpeAeIeHus
3arps3HEHUSL.

Tema 1.5. IluTanue n
MU IIEBLIE
B3aUMOOTHOLIEHUS
BO/JHBIX OPraHNU3MOB

Coaep:xanue

Kiaccudukanuss BOJHBIX OPTaHW3MOB B 3aBHUCHUMOCTH OT Xapaktepa nuTanus. OCHOBHBIC
KaTeropuu MuuieBsIx pecypcos. KopmoBas 6a3a u KOpMHOCTH Bo/10eMOB. CriocoObl 100ObIBaHUS
TTUTIIH.

Tpoduyeckue rpynnupoBKd U Tporueckre 30HbI B OeHTaIu Bo10eMOB. Oco0eHHOCTH
MUTaHWS BOJHBIX )KHBOTHBIX. Tpoduueckne ypoBHU U MMUIIEBBIC [IEMU. IHTEHCUBHOCTH
MUTAHUS U YCBOCHUE MUIIIH.

Tema 1.6. Buosornueckas
NPOAYKTHUBHOCTh
BOI0E€MOB

Conep:xanue

1. OcHOBHbBIE MOHATHUSI O MPOAYKTUBHOCTH M MPOIYKIMH BoaoeMoB. buomacca. YnenbHas
npoaykius. OcHOBHbIE (DaKTOpbl, ONpenensionye OHOJOTHUYECKYI0 MPOAYKTHBHOCTD
BOJIOEMOB.

BennunHa npoayKuMy B pa3inyuHbIX Bojoemax. IlepBuuHas u BTOpu4Has MPOIYKIMSL.
Bakneiimue nmyTH noBbILIEHUs] TPOMBICIOBON MPOAYKTUBHOCTH BOJIOEMOB: aKKIMMAaTH3aIIHs
U JIp.

2. Metonpl cbopa miankTtoHa. Opymnusi cOopa. CeTssHOM METOI M METOJ 3auyeprbIBaHUsI.
Baromerpsl. JIOB ruiaHKTOHA TUIaHKTOHOUEpnaTessiMu. KoHcepBupoBaHue npoo MmiaHKTOHA.
Metonsl coopa 6enroca. Opyaus joBa JUisi KAYECTBEHHOTO U KOJIMYECTBEHHOT0 cOopa. Opyaust
JUISL KOJIMYECTBEHHOT O yueTa pacTeHuid. CxeMa cTpOeHHs KOBLIIOBOTO JHOYEPHATENs.
CrniocoOb1 06paboTkH Mm1aHkTOHA U OeHToca. CueTHbIN MeTo I 'en3eHa. Boibopka u uxcarus
npo0. [Ipubopsl, mpuMeHsieMble TPH KOJIMYECTBEHHOU 00padOoTKe IIAaHKTOHA, UX
XapaKTePUCTHKA.




B TOM 4nc/ie NpaKTHYeCKUX U J1a00pATOPHBIX 3aHATHI

JladopaTopnasi padora Ne 4 2
KavecTBeHHas n KOMMYECTBEHHAs: 00pa0OTKU TUIaHKTOHA M OeHToca. OnpeneneHrne 6nomMaccel
HEKOTOPBIX KOPMOBBIX OPTaHHU3MOB PBIO.
Tema 1.7. Conep:xanue 4
Cucrema [Toka3zarenu kadecTBa HPHUPOJHBIX BOJ PHIOOXO3IUCTBEHHBIX BOJOEMOB. buoiormueckue 2
rUAPOOHOJIOrHYEeCKOr 0o OCHOBBI HOPMHPOBAHUS KA4€CTBA BOBI PHIOOXO3SIICTBEHHBIX BOJJOEMOB.
MOHHMTOPHHIA Cucrema ruipoOHOIOrHIecKoro MOHUTOpUHra. OlleHKa CTeNeHu canpoOHOCTH BOJ 110
II0Ka3aTelbHbIM Opranu3mMam. OLeHKa CTENEHU 3arpsi3HEHUs 110 BUJI0BOMY pPa3HO00pa3HIo.
CrniocoOsI o1ieHKH ypoBHs 3arpsisHenus Bogoema (I'.I. Bunbepr, A.B. Makpymun). Cucrema
Konksutna-Mapccona. [llkana 3arps3HeHui 110 MHAUKATOPHBIM TaKCOHAM.
OneHka KayecTBEHHOTO cOcTOsiHUS BogoemoB. Cucrema ByauBuca u ee moaudukamuu.
Onpenenenne ouotudeckoro uuaekca. Cucremsl bexka u buka. Cucrems [larpuk u Xarrepa.
O61ee npeacTaBieHne 0 OMOTECTUPOBAHUN U OMOMHAUKAIMU. JIOCTOMHCTBA U HEOCTATKU
OMOTECTUPOBAHUSI.
B ToM unciie npakTHYeCcKUX U J1a00PATOPHBIX 3AHATHH 2
IIpakTuyeckoe 3ansaTue Ne 1 2
Ornpenenenne kauecTBa NPUPOAHBIX BOJ, TOUBBI U Bo3ayxa. OLIeHKa CAaHUTapHO-
0aKTEpHUOIOrMUECKOT0 COCTOSIHUS 00CIIETyeMOro BOJI0EMA.
TemaTuka camocTosAITeIbHON Y4eOHOI padoThl IPU U3yYeHUM pasjea 1
1. CucremaTtnueckas mpopaboTKa KOHCIIEKTOB 3aHSATUH, yueOHOU TUTepaTypsl (10 Bompocam K maparpadam, ramaBaM y4eOHbIX
MocoOuii, COCTaBJICHHBIM MPETOAaBATEIEM). 4
[ToarotoBka k 1aboOpaToOpHBIM pabOTaM C HMCMOJIH30BAHUEM METOJUYECKHX PEKOMEHAALMU MpernojaBaTelns, ohopMIIeHHE
1a00paTOPHBIX pabOT, OTYETOB U MOATOTOBKA K MX 3aIIHTE.
ITonroroBka pedeparoB, cOOOIICHH, MPe3eHTAINIA, TUCbMEHHBIX 33/IaHUM, 3aTIOJTHEHUE Ta0JIHII, COCTABJICHHE CXEM H T.J.
Pa3nea 2. IlpoBenenne rugpoIornyeckux U ruApOXMMHUYECKHX MCCiIeJ0BaHUH Ha PbI00X0351iiCTBEHHBIX BOAOEMAaxX 146
Tema 2.1. OcHOBHBIE Conep:xanue 12
NOHATHS MeTeopoJioruu B | 1. Beenenue. OCHOBHbBIE OHATUS METEOPOJIOTUU U TUAPOJIOTUN. 3HAYECHHE
NPUMEHEeHHH TUAPOJIOTHH | METEOPOJIOTUYECKUX (PAKTOPOB U TUAPOJIOTUYECKUX UCCIIEIOBAaHUH B )KU3HU THAPOONOHTOB.
Ucropust rumposornueckux ucciaeaoBanuii. Atmocdepa, ee ctpoenue u coctaB. CTpoeHue 12

atMocdepsl: Tporiocdepa, ctpatocdepa, mezocdepa, repmocdepa, sx3ochepa. OzoHochepa.
OcCHOBHBIE TOHATHSA O BPECMCHHU.
Coustneunas paauanus. Temneparypa Bo3ayxa. CoHeuHas pajdaliys: TeMIepaTypHasi,




yasTpaduoneToBas, nuHppakpacHas. KopoTKkoBoIIHOBAs U ATMHHOBOJIHOBAS paHalus.
ITpsimast, paccesiHHas 1 CyMMapHas paguanus. TeMeparypa Bo3yxa: MIKaJIbl U €JUHULIBI
u3MepeHus temreparypbl. CyTOUHbIN U FO10BOM X011 TemnepaTypsl. TemnepaTypHbie
aHoMasinu. [Ipubopsl Ui U3MEpeHus TeMIepaTypbl BO31yXa U NOYBBI

2. Bnara B atmocgepe. Mcniapenue u KoHaeHcaus. BiaxxHOCTh Bo3yxa: aOCOIIOTHAS U
OTHOCHTEJIbHAS. YIIPYTrOCTh BOJASHOIO Mapa, yIpyrocTb HachlleHus. JleuuuT BIaXHOCTH.
Tymansl 1 061aka. ATMOC(hEpHBIE OCAIKHU: pOca, JKUIAKUHN U TBEpAbII HAJIeT, U3MOPO3b, UHEH,
TOJIOJIEN, JOXKIb, IPaJ, OCAJKH.

3. Atmocdepnoe naienue. Ilonstue 06 armocdepHoM masneHun. bapuueckuil rpaaueHT.
ATMocdepHbIil 6apudyeckuii MUHUMYM U MakCUMyM. ATMOC(EpPHBII UKIOH U aHTUIIMKIIOH.
Pacripenenenue arMocepHOTO JaBICHUS IO TOBEPXHOCTH 3EMITH.

AtMmocdepnas nupkynsius. Berep. Cuna Betpa. Hanpasnenue Betpa. BeTpbl HMKIOHOB U
AHTUIMKIOHOB. MecTHbIe BeTphl. O0mas mupkKysaius armochepsl. Po3a BeTpos.

4. OCHOBBI CHHOINTHYECKOW METEOPOJIOTUM U KIUMATOJOrMH. Bo3aymiHble Macchl U HX
knaccudukanus. [lorona B armochepHbIX PpoHTAX, IUKIOHAX U AHTHIIMKIOHAX.

Knumat. Knaccudukanusa knumartos. Kiimmaroo6pasytoiue npoiiecchl u reorpaduueckue
daxTops! kiuMata. Knaccudukanus kimumaTtoB. Kinmvarnueckue 30861 Poccnn.

Tema 2.2. O0man
THAPOJIOTHS

Conep:kanue

30

1. 'unpocdepa u ee yactu. Ilonarue o runpocdepe. OCHOBHBIE YACTH TUAPOCPEPHI.
Bonnbie 00bexThI. ['Hponornyeckue ycioBus U TUAPOIOTHUECKUI PEXUM.

Bnaroo6opot 1 BoHbIN O6anaHc 3eMiI, OKeaHOB, MOpEH, o3ep u pek. [lonsaTue o
BJ1aroodopote. Masblit 1 60Jb1110H KpyroBopoT BoAbl. BoaHblit 6ananc. Peunoil cTok u
ruapomeTpusi. Peunoil crok. Xapakrepuctuka croka. I'maporpad pexu. CKOpocTb T€UEHHS U
ee pacuer. JIopa CKOPOCTEN.

2. Mopdonorus BonoemoB. Peka u peunbie 6acceliibl. OCHOBHBIE MOHATHS MOP(HOJIOTHH U
MophomeTpun. XapakTepHble 4yacTu peku. Peunas nonuna u pycno. Peunoii Oacceiin u ero
¢du3uKo-reorpapuecKue ycioBHsl.

Boanslit pexxum pek. [ToBTopsieMmocTs U 00€CTIeUeHHOCTh PEYHOT0 CTOKA. Y POBEHB BOJIbI
IIOBEPXHOCTHBIX BOJIOEMOB.

3. O3zepa u ux riaBHble MOp¢osIoTHYecKre XapakTepucTuku. [IpoucxoxaeHne u BO3pacTHbIE
ctaguu o3ep. Mopdonoruyeckre 30Hbl 1 MOP(HOJIOTHUECKUE XaPAKTEPUCTUKHU 03€epa.

4. Bopoxparmmma. [lorstue o Bogoxpanunumax. Mopdosorus BogoxpaHuIHIIa.

5. Jlonnble ocajku. JIoHHBIE 0CaAKH MOpEH, 03ep, BOJIOXPAHMIUII, PHIOOBOIHBIX MPYAOB M HX
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ocobenHocTH. [ pyHTOBBIE KapThl. PeuHble HAHOCHI U MYTHOCTH peK.

6. MupoBoii okead. MupoBoii okeaH u ero yactu. Penbed nHa MupoBoro okeana.
[TpupoaHbie BOIBI M UX XapakTepucTuka. Hekoropsie pusndeckue cBoiicTBa Bobl. ConeBoi
COCTaB MOPCKHX U MpecHBIX Boj. Knaccudukaius npupoIHbIX BOJ MO CTENEHU
MuHepanu3auuu. ONTHYECKHE U aKyCTUYECKHE CBOMCTBA MPUPOIHBIX BOJ.

7. O01ias xapakTepUCTHKA PUIMBHO-OTIMBHBIX siBieHU. [IpunBooOpasyromiye CHibl.
Teuennst, ux xapakrepuctuka u kiaccupukanus. Ilonstue o TeueHwsx. Kmaccudukarms
TEYEHUI MO CHJIaM UX BBI3BIBAIOIIUM, PACIOJI0KEHUIO B TOJIE BOJbI, (U3UKO-XUMHUECKUM
cBoricTBaM. ['pailueHTHBIE, BETPOBBIC U IPWIMBHBIC TedeHUs. M3MepeHne TeueHui.

8. TermoBoii 6ananc BoHbIX 00BEKTOB. [IoHsATHE O TemIOBOM OanaHce BOJAHBIX OOBEKTOB.
N cTouHMKY MOCTYIIIEHUS M PACXOIOBAHUS TEILIA.

TemnepaTypHBbIil peKUM BOAHBIX 00BEKTOB. TemmepaTypHbIN PEKUM PEK, IPYIOB, MPECHBIX
03€p, BOJOXPAHWIMI K MOPEH.

B ToM unciie npakTHYECKHUX 3aHITHI 1 JIa00PaTOPHBIX padoT 12
JladbopaTopnas padora Ne § 2
Pacnpenenenue cToka o ce30HaM rojia ¥ MocTpoeHue ruaporpada.
Jlaboparopnasi padora Ne 6 2
VYerpoiicTBo 1 pabota MOpcKko# BepTyiku. O0paboTka HabJI0ACHH, BHIMOJTHEHHBIX C
MOMOIIBIO BEPTYLIKH.
Jladoparopnasi pabora Ne 7 2
BbruepunBanue npouis MONEpEeYHOro CEYSHHMsl PeKH U pacyeT ero Mop(omMeTpruuecKux
BEJIMYMH.
JlaGopaTopuasi pa6ora Ne 8 2
Pacuetr MopdomeTprueckux BeIUUUH o3epa (II01aab, JUIMHA, IIUPUHA, [NTyOUHA, 00BEM
03epa, U3pe3aHHOCTh OEPeroBOi JIMHUN).
JlabopaTopnasi padora Ne 9 2
N3yuenue npubGOpoB 1Jis B3ATUS MPOO TOHHBIX OTIOXKEHUH.
W3yuenne mpuOOPOB 1ist B3ATHS P00 JOHHBIX OTIOKEHUH (JIOTHI, THOUEPIIATEIN, TOHHBINA
myn). PacueTsl mo onpeeneHuio TBepI0ro CToKa, CTOKa HAHOCOB M MOAYJISI TBEPJOTO CTOKA.
JladopaTopnas padora Ne 10 2
BrruepunBaHue KpUBBIX TEMIIEPATYPHOTO PEXUMA 110 CE30HY TOAa.
Tema 2.3. I'maposorus Copnepxanue 6
Bo10eMOB Poccuiickoit OO6m1ast xapakTepucTHKa peuHoi cetu. OOm1as XapakTepUCTHKA PEUHON CETH U 6




Denepauuu

KJaccuukanus pex no 6acceitnaMm okeanoB. Mopgoaoruueckue 0COOEHHOCTH PEK, XapaKTep
BOJIHOT'O NMUTAHUS, JOHHBIE OCaKU. [ MIPOSIOTHSI M TUAPOXUMHS KPYITHEHIINX PEK CTPAHBbI.

['maponornyeckas XxapakTepucTUKa KpymHeHmmx Bogoxpanmunl. Knaccngukanus, odmas
TUAPOJIOTUYECKAs XapaKTEPUCTUKA KPYITHEUIINX BOAOXPAHUINIL. [ MAPONOrHYECKUN PEKUM
KPYIMHEHIINX MPECHBIX U COJIOHOBATHIX 03ep. Knaccupukanus, ruipoiaoruyeckuii u
TUAPOXUMHUYECKUI PEXXUM KPYIIHEUIINX IIPECHBIX U COJIOHOBOJHBIX 03€p.

Tema 2.4. ®Dusnueckue
CBOMCTBA M XUMHYECKHH
COCTaB BOJbI
PB100X0351ii CTBEHHBIX
BO/JI0EMOB

Conep:xkanue

10

1. 3HadyeHne THAPOXUMHHM ISl BEJACHHS PhIOHOTO XOo3siicTBa. [loHsTHE PHIOOXO3SMHCTBEHHOM
THAPOXUMUU. BiusHMEe WHTCHCHU(PUKAIMOHHBIX MEPOINPHUSITHI HAa THAPOXUMHUYECCKHA PEKUM
PBIOOX03HCTBEHHBIX BOJI0EMOB. [[oHATHE O MPOTYKIIMOHHOMN U MOMCKOBOW TMIPOXUMUH.
XHUMHUYECKUH COCTaB U MUHEPAIA3aLUs IPUPOIHBIX BOA. [ 1aBHBIE HOHBI B BOZIE. PacTBOpEHHBIE
rasbl. buoreHHble ¥ opraHM4ecKre BenecTBa. MUKpPOIIEMEHTHI.

Paznuune Box MupoBoro okeaHa v mpeCHOBOHBIX BOJOEMOB. 3aKOH MTOCTOSIHCTBA COJIEBOTO
coctaBa. CoyieBoi OajaHC M MUHEpATU3AIH.

2. Knmaccudukanus mpupoTHBIX BOJ 10 BEIMYMHE U XapaKTepy MUHEPATU3AIINH.
Knaccudukanus npupoaHbIX BOJ [0 MUHEPAIHU3AIMH U IO XUMHUYECKOMY cocTaBy 1o O.A.
Anexkuny. [IpocTpancTBeHHBIE 1 BpEMEHHBIE U3MEHEHUS THIPOXUMHUUECKUX XapaKTEPUCTHK.
W3meHeHus: THAPOXUMHUYECKOTO peKrUMa M0 aKkBaTOpuu Bogoema. Ce30HHbIE U3MEHEHUS
MOKa3aTeJIel THIPOXUMUYECKOT0 PEXKUMA.

3. TpebGoBaHus, MpenbsBISeMble K KOHTPOJIIO KauecTBa MPHpOJHOW Boabl. HopmaTuBHas
JOoKyMeHTanus. TepMUHBI U OmpeleneHnsl B 00JIacTH KOHTPOJISI KauecTBa MPHUPOAHBIX BOJI.
®denepalibHbIE, PETHOHAIBHBIE M OTPACIEBblE HOPMATHUBHBIE JOKYMEHTBI, OMPEIEIIAIOIINE
TpeOOBaHUs K KAYECTBY PUPOAHBIX CTOUHBIX BOJI.

B TOoM 4ncJie IPaKTHYECKUX 3aHATHI M J1a00paTOPHBIX padoT

JlabopaTopnasi padora Ne 11
Ornpezesienne Npo3pavyHOCTH, MyTHOCTH U IIBETHOCTH BOJIBI B JIAOOPATOPHBIX YCIOBUAX

Tema 2.5. OT60p npod
BOAbLI U MOATIOTOBKA UX K
XHMHYECKOMY aHATU3Y

Conep:xanue

N

OTt60p u KoHCcepBanus MpoO Boabl. Buabl mpob Boabl: mpocThie, cMelanHble. Buasl oTOopa
npo6: pa3oBble, cepuiiHble. Y cnoBus oToopa npob. PenpesentaTuBHOCTD 1po06. [TpuHImIbI
otbopa npeacTaBuTeNbHBIX MPo0o. [IpobooTdopHUKH. YacToTa oTrOopa mpod. OTéop mpobd Ha
BOJIOTOKAaX M BOJ0OEMax, B MecTax cOpocoB cTouHbIX BoA. KoHcepBanus npod Ha pa3nuyHbie
WHTPEIMEHTHI. X paHeHHe MPoO BOJbI, TPAHCIIOPTUPOBKA.

N




Tema 2.6. IIpoBenenne
XHMHYECKOr0 aHAJIN3a
BO/IbI

Conep:xanue 28
1. 'a30BbIil pexxuM BO10EMOB. PacTBOPUMOCTH ra30B B BOJIE€ U (PaKTOPbI, BIUSIOIINE HA 12
pactBopumocTb. Kucinopon. CepoBogopos. Yriekucisliii ras.

2. KapOonartHoe paBHOBecue U ero ¢popmsl. [lonstue o kapboHatHOM paBHOBecuu pH BOJIbI.

KHCIOTHOCTP U IET0YHOCTH BOJIBL.

MuHepanbpHble BEILIECTBA B IPUPOJHBIX BOaX. JKeCTKOCTh BOABI: MIOHATHE O XKECTKOCTH,

KJaccu(uKaus BoJ B 3aBUCUMOCTH OT JKECTKOCTH. XJIOPHIBI U CyNb(aThl: pPaCIpOCTPaHEHUE

U MICTOYHHKH MOCTYIJICHHSL.

3. Opranudeckoe BELIECTBO B BoJe. Xumuueckoe mnorpebnenue kucinopoga (XIIK) wu
ounoxummueckoe norpednenue kucinopona (BIIK). ITorstue o XIIK wm BIIK. Hcrounumku
MOCTYIUICHUSI OPraHMYECKUX BEIIECTB B BOJOEM. BimsHME OpraHMYecKkoro BemlecTBa Ha
3arpsAA3HEHHOCTh BOJOEMOB. METOAMKHM OINpENENeHUs] HMHTErpajbHbIX IIOKa3aTened BOJbI.

CymHOCTh MHTETPAIBbHBIX IMOKAa3aTeNiell KadyecTBa BOJBI, UX HEOOXOAMMOCTh Kak Hambolee

IOpOCThIX U MH(pOpMAaTUBHBIX. IlepcriekTHBa UX UCIOJIB30BAaHUS AJIS OLIEHKU KayecTBa BOJBI.

Mertoauku omnpezeneHus B Bojie: MUHepaibHOro ocrarka, okucisgemoctu (XIIK, BIIK, T10),
TOKCUYHOCTH, MUKPOOHOJIOTHYECKUX ITOKa3aTeNeH.

buorennsie snementsl B Boge. Coexaunenus azora u ¢ocdopa. JXKeneszo B Boge. VcTounuku
noctyruieHusi. Ce30HHas M CyTOYHas IMHaAMMKa.

Kpyrosopot 6uorennsix snementoB. Kpyrooport yriepona, dochopa u azora.

B TOoM 4nc/ie IPaKTHYECKUX 3aHATHI M J1a00paTOPHBIX padoT 16
JlabopaTopnasi paGora Ne 12 2
Onpenenenne KUCI0poia B BOJIE.

JlaGopaTopuasi pa6ora Ne 13 2
Omnpexnenenne cepoBOAOPOAA B BOJIE.

JlabopaTopnasi paGora Ne 14 2
Omnpeznenenne KUCIOTHOCTH U MEIOYHOCTH Bobl. OmipesiesieHne akTHBHON PEaKIy BOJIBI.

JlaGopaTopuas paGora Ne 15 2
Ornpezenenne 00IeH )KeCTKOCTH U KAJIBIIHSI B BOJIE.

JlaGoparTopuasi padora Ne 16 2
Onpenenenre XJIOPUI0B B BOJIE.

JlaGopartopuasi padora Ne 17 2
Omnpenenenne Cynb(paToB B BOJE.

JlaGopaTopuasi padora Ne 18 2




Omnpepnenenne BIIK u XIIK B Boze.

JladopaTopnas padora Ne 19 2

Omnpenenenue a30TcoaepKauX OMOTeHHBIX 3JIEMEHTOB B BOJIE.
Tema 2.7. Conep:xanue 6
I'mapoxummnyeckas buoxumunueckoe norpednenue kucimopoza (bIIK). 6
HHAUKALUA Buoxumuueckoe norpebienue kucnoposna (BIIK): ynenpHbIid pacxoa KHCIOPOAA, BIUSIHUE
OMONPOAYKIMOHHBIX nHTeHcudukannonubix Meponpustaii Ha BIIK, pacnipenenenue BIIK mo BepTukany.
NpoLEeccoB OxucngeMocTs: IepMaHroHaTHasi 1 ouxpomarHas. [lepBuyuHast mpoAyKIuUs U

PBIOONPOAYKTUBHOCTD. bruoTnueckuii 6ananc. [lepBuunas npoayKuus: BajgoBas U 4UCTas

nepBuyHas npoAaykuus. OnpenenaeHue nepBUYHON NIpoAyKunuu. buotnueckuii 6ananc:

JUCTPYKLMOHHBIE U MPOIYKIIMOHHBIE ITpoLecchl. bamaHc GMOreHHBIX U OPraHuYeCKUX

BemecTB. [ mIpoXxuMudeckre moKa3aTesy B yCIOBUAX HCKYCCTBEHHOM IBTPOPHUKAIIHH.

[TpuxonHas u pacxoaHas yacTu O6ajlaHca OpraHMYecKUX BellecTB. Pacuer konuuecTsa

OpPraHUYeCKUX U OMOTEHHBIX BEUIECTB. BimsHue MuHepanbHBIX yI00peHuil Ha

THJIPOXUMUYECKUNA PEXUM BOJIOEMOB M Ha OMOJIOTHYECKYIO TPOYKTUBHOCTb.
Tema 2.8. Kpurepuu Copnepxanue 6
OUEHKHA KAY€CTBA BOIABI IO | Texponornueckue HOpMATUBBL. Y cTaHoBIeHHE peiOoxo3siictBenHbIx ITJIK. Kpurepuu 6
THAPOXUMHUYICCKUM KauecTBa BoJIbl. Kitacchl canpoOHOCTH U KJ1acChl ypoBHA TpodHOCTH. [ Mapoxumuueckue
oKa3aTEIAIM TIIOKa3aTeNu canpoOHOCTH. 3arps3HEeHHE IPUPOIHBIX BOJ U €T0 IIPe0TBpaIeHne. MeToasl

OYHUCTKH CTOYHBIX BOJ. MICTOUHMKY MOCTYIICHUS 3arpsi3HSIOIINX BEIIECTB B BOJOEMBI.

MeToapl OYHCTKH CTOYHBIX BOJI: MEXaHHUYECKasl, OMOIOTnYecKast, XUMUIecKast U PU3UKO-

XUMHYECKasl.
Tema 2.9. CoBpemeHHbIE Copnepxanue 10
MeTO/1a AHAJIU3a BOABI

3HayeHrWEe pa3UYHBIX METOJOB aHajh3a BOJBI I PHIOOBOJCTBA. DKCIPECC-METOIHI, 10

CTallMOHApHbIE U UHCTPYMEHTAJIbHBIE METO/IbI aHAJIM3a BOBI.

DKCIPECC-METOIbI ONPEeACIICHNs] PU3NUECKUX U OPTraHOJICTITHYECKUX CBOWCTB BOJIBI.
Ornpenenenne TeMnepaTypbl, IpO3pavyHOCTH, LIBETHOCTH, 3alaxa U BKyca BOJIbI.
Perucrpaius ycioBuil BeIpallliBaHus ¢ HCMOJIb30BAHUEM KOMIBIOTEPHON TEXHUKH.




DKcmpecc-MeTo OnpeieleHus KHCIIopoa, xene3a u pH B Boge. Konopumerpudeckuii meton
omnpenenenus kuciopona. Onpenenenue pH mo okpacke pacTBopa u JJaKMYCOBOH Oymare.
Omnpenenenue xesnesa 1Mo OKpacke pacTBopa. DKCIPECC-METO bl OMPEACIICHHUS COJIEBOTO
coCTaBa BObI. DKCIPECC-METOBI ONPEeNICHHsI CYIb(ATOB U XJIOPHIOB B BOJIE TI0 XapaKTepy
00pa30BaBIIETOCs 0CaIKa. DKCIPECC-METO bl ONIPEICIICHUS OMOTEHHBIX 3JIEMEHTOB B BOJIC.
DKcIpecc-MeTo bl OTpeIeTICHUS aMMOHUITHOTO a30Ta, HUTPUTOB U HUTPATOB 110 OKPAacKe
00pa30BaBIIErOCs 0CAKA.

KonTpoasnas padora

TeMaTHKa caMOCTOSATEIbHOI YU4eOHOI paGoThl IPH U3yYeHUH pa3jiena 2

1. CucremaTrueckas mpopabOTKa KOHCIIEKTOB 3aHATHIA, y4eOHOH JuTeparypsl (110 BOIpocaM K naparpadam, riaBam yudeOHbIX
OCOOHIA, COCTABJIICHHBIM MPEIIOAaBaATEIICM).

[ToaroroBka K J1abopaTOpHBIM paboOTaM C KCIOJIb30BAHHMEM METOIUYECKMX PEKOMEHMIAIMH MpenojaBaTeis, opopMiIeHHE
mabopaTopHBIX PaboT, OTYETOB M MOATOTOBKA K MX 3aIUTE.

IToaroroBka pedepaToB, COOOIICHHUH, MPE3eHTAIHIA, MMChMEHHBIX 3a/IaHHiA, 3a0JHEHNE TAaOJIMII, COCTABICHUE CXEM H T..1I.
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HpOMe)KyTO‘{Haﬂ aTTeCTalus — 3K3aMEH 110 MOAYJII0

Y4yeOHasi npakTUKA

Buabl patot

W3yueHne HHCTPYKIMHA IO TEXHUKE O€301aCHOCTH IpU paboTe Ha BOJI0EME U B 1a00paTOpUsX.
I'unpoGuonornyeckue ucciaeg0BaHus Ipod BOJbI Pa3IMUHBIX PhIOOX03SIIICTBEHHBIX BOJOEMOB B JIaDOpaTOPHUH.
C6o0p 1 00paboTka npod GUTOIIAHKTOHA.

Co6op u 06padoTKa Mpod 300TUTAHKTOHA.

CO6op u o6paboTka npob 6eHroca.

COop u ompeenienne Makpo(UTOB, COCTaBICHHUE TUTAHA 3aPACTaEMOCTH BOJIOEMA.

W3zrorosnenue repoapus.

W3roroBneHne U pecTaBpamusi KOJUIEKIIUH THIPOOHOHTOB.

O06o00mieHre 1 aHanu3 MaTepuaa JUls oTueTa 1o yueOHoO npaKkTHKe.

W3yuenne mpaBuil TEXHUKH O€30MaCHOCTH MPH MPOBEJACHUH THIPOIIOTHIECKUX, METEOPOIIOTUIECKAX U THIPOXUMUIECKUX
HaOII0IEHUH.

[M'uaponornyeckre ucciae0BaHms Ha phIOOX03MCTBEHHBIX BogoeMax. O0cieroBaHre yuacTKa peku (pycia).
BrinonHenne KOMIUIEKCHBIX BOJJOMEPHBIX HAOIIOIEHHH ¢ 3aIMChI0 U 00pabOTKOM pe3ynbTaToOB U3MEPEHUH.
[IpoBenenue u 06pabOTKa MPOCTEHIINX METEOPOTOTHUECKUX HAOTIOCHHI.

OT16op npoO BOJBI U MOATOTOBKA UX K aHAIH3Y.

[TpoBenenue u 06paboTKa r’MAPOXUMUYECKUX HAOIIOIEHUH.
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OHCHKa THAPOXUMHUYCCKOTI'O COCTOSAHU A prGOXO3HfICTBeHHLIX BOAOCMOB.

Bcero
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3. YCJIOBUA PEAJIMBAIIUU TPOPECCHUOHAJIBHOI'O MOAYJIA

3.1. g peanu3anmud NporpaMmbl NPogecCHOHAIBHOIO0 MOAYJA A0JLKHBI ObITH
NpPeIyCMOTPEHbI CJleAyoIHe cCrelHaJIbHble TOMeIeHNs :
KaOuner MOHMTOpPHUHTA cpelbl OOUTAHNUS THAPOOUOHTOB.
O6opynoBanune y4eOHOro KabuHeTa:
KJIacCHasi J0cka, pabodyee MeCTO IMpernojaBaTelis, I0CaJOYHble MecCTa [0 KOJUYECTBY
oOyyaromxcs,
TexHuuyeckue cpeacTBa 00y4eHusi:
KOMIIBIOTCP C JIMICH3MOHHBIM IPOI'PaAMMHBIM O6CCH€‘-I€HI/IGM,
YyeOHo-HArJISITHELIE TIOCOOMS:
KOMIUICKT Yy4eOHO-HATJISHBIX MOCOOMH, CTCHJbI, JEMOHCTPAIMOHHBIC IJIAKAThl, YICOHUKU WU
CIpaBOYHAs JIMTEpATypa, yydena W MYJSDKH THIPOOHMOHTOB, HAaOOpPHI BIAXKHBIX IMpENapaToB
rUApOONOHTOB, MUKPOCKOIIbI, BECHI pAa3HbIX TUIIOB, HHCTPYMEHTHI, J1abOpaTOpHOE 000PYAOBaHKE
U TOoCyla, IITEMIeNb MUIMETKH, 0aTOMETphl, JAHOYepIaTeslb, BOAHBII TepMOMETp, OGapomeTp-
aHepoua, IMCUXpOMETP, PACXOAHLIC MATCPUAJIbl JIA BBIIIOJIHCHUSA BCCX BHUAOB IPAKTUUCCKHX
pabor.
JlabopaTopusi BbIpAIIUBAHUS IIEHHBIX BUIOB 0€CIIO3BOHOYHBIX
Oo0opynoBanne yueOHOro kabnHera:
VYcraHoBKa 3aMKHYTOTO BOJOCHAaOXeHUs ¢ OacceliHaMu il COJEpXKaHUs IEHHBIX BHJIOB
0eCI03BOHOYHBIX, TECT-CUCTEMBI ISl KOHTPOJS CPebl COoAep KaHUsI OECIO3BOHOYHBIX, KHUBBIC
00pa3Iibl IEHHBIX BUAOB 0€CITO3BOHOYHBIX.

VYyeOHasi mpakTUKa peanusyercst Ha 0aze 00pa30BaTeIbHOM OpraHU3aliy B KaOMHETax U
naboparopusx, 00eCIIeYNBAIOINX BHIMIOTHCHUE BCEX BUIOB Pa0OT, ONPEACICHHBIX COJICPKAHIEM
MIpOrpamMMBbl

3.2. UndopMmanmnoHHoe obecrniedeHHe peajn3alui NPorpaMmMbl

Jis peanu3anuu mporpamMmbl OMOIMOTEYHBIH (QOHA 00pa3oBaTENbHOM OpraHU3aLUU
JIOJDKEH MMETh TeYaTHBIC M AJIEKTPOHHBIE 00pa3oBaTelbHbIe U HH()OPMAIIMOHHBIE PECYPCHI IS
UCIOJIb30BaHUsl B oOpazoBarenbHOM mporuecce. Ilpu dopmupoBanun 6ubnmoredHoro Qonaa
00pa3oBaTeNbHONW OpraHM3alMeil BHIOMpAECTCs HE MEHEE OJIHOTO M3JaHUS M3 NEePeUHCICHHBIX
HIDKE MEeYaTHBIX M3JAaHUM M (WIM) SJEKTPOHHBIX M3JaHUH B KayecTBE OCHOBHOIO, IPU 3TOM
CIIHICOK, MOYKET OBITh JIOTTOJTHEH HOBBIMH H3/IaHHUSIMH.
OcHOBHBIE 3J1eKTPOHHbIE U3IAHUS:
1. ®ponona, H. JI. T'uaponorus pek. AHTPOIIOreHHbIE U3MEHEHHS] PEYHOI0 CTOKa : yueOHOe
nocoOue 171 cpenHero npodeccuonansHoro oopazosanus / H. JI. ®@ponosa. — 2-e u3z., ucnp. u
non. — Mocksa : UznarensctBo FOpaiit, 2023. — 115 c. — (IIpodeccruonanpHoe oOpa3oBaHue).
— ISBN 978-5-534-13177-2. — TekcT : anexkTpoHHbIH // O6pazoBatenbHas miatgopma FOpaiit
[caitT]. — URL.: https://urait.ru/bcode/519356
2. Bonxosa, 1. B. Omenka kadecTBa BOJIbI BOJOEMOB PHIOOXO3HCTBEHHOTO HA3HAUYEHUS :
yaeOHOoe mocobue st cpeaHero npodeccronansHoro odpaszoBanusi / 1. B. Bonkosa, T. C.
Epmiosa, C. B. llunynun. — 2-e u3a., ucnp. u gon. — Mocksa : M3narensctBo FOpaiit, 2023, —
294 c. — (IIpodeccuonanpHoe obOpaszoBanue). — ISBN 978-5-534-09175-5. — Texker
NeKTpoHHBIH  //  OOpazoBarenbHas  1iatgopma  HOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/514705
3. Conparos, B. K. IIpombicioBast UXTHOJOTHS : Y4€OHHK JJIs1 CPEAHEr0 MPOoPecCHOHATBHOTO
obpazoBanust / B. K. CommaroB. — MockBa : U3marensctBo IOpaiiT, 2023. — 595 ¢. —
(ITpoeccronansrnoe obpazoBanue). — ISBN 978-5-534-10648-0. — TekcT : 35eKTpOHHBIN //
O6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/517991
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JlonoJTHUTeIbHbIE HCTOYHUKH .
BonkoBa, U. B. Omenka kadecTBa BOJbl BOJOEMOB PHIOOX03SIICTBEHHOIO Ha3HAYCHHUS :
ydaeOHOoe mocobue st cpeaHero npodeccronansHoro odpaszoBanusi / M. B. Boakosa, T. C.
Epmosa, C. B. lunynuna. — 2-e uza., ucnp. u gon. — Mocksa : M3narensctBo FOpaiit, 2022, —
294 ¢. — (IIpodeccuonanbHoe oOpazoanue). — ISBN 978-5-534-09175-5. — Tekcr

DIIEKTPOHHBIA  //

OO6pazoBarenbHas

mwiarpopma  FOpaiit

https://urait.ru/bcode/492590

[caitT]. URL.:

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA

MNPO®ECCHUOHAJIBHOI'O MOAYJIA

Koa u HamMeHOBaHHE

npo@ecCHOHATBHBIX
KOMIIeTEeHIIUIA, Kpurepum ouenku MeToabI OlIEHKH
(opMupyeMBIX B paMKax
MOYJISA
1 2 3

[IK 1.1. IIpoBouTh
THIPOJIOTUICCKUE H
THAPOXHUMHUYECCKUE
HaOJII0ieHUS HA
PpBIO0X 0351 CTBEHHBIX
BOJIOEMaX.

- IPABUJILHO BBIMIOJIHSAET
METEOPOJIOTUYECKUE HAOIIOICHNUS,

- IPaBUJILHO TIPOBOJUT THIPOMETPHUCCKUE
HU3MEpeHUs,

- IPaBUJILHO BBIOUPAET METO,IbI
MMPOBCACHUA TN APOJIOTHICCKUX U
MOP(OJOTHUECKUX PabOT Ha BOJOEMAX

DkcnepTHOE HAOMIOIeHNE
IIPY BBIIIOJIHEHUH Pa0boOT
Ha y4eOHOU MpaKTHUKe,
PCLICHUYU CUTYallMOHHBIX
3aj1a4.

IIK 1.2. OtOupats u
o0pabaTkIBaTh
rUIPOOHOJIOTUYECKUE U
THJIPOXUMUYECKHE TPOOBI

- IpaBUWJIBHO OTOUpAET U 00pabaTbIBaeT
TUIPOOHOIIOTHYECKHE U
rUApOONOXUMUYECKUE TIPOOBI;

- IPaBUIIBLHO OIpeeIIsieT CanpoOOHOCTh
BOJIOEMOB 10 OPTaHU3MaM-HHIUKATOPaM.
- IPaBUJIBHO OIpEAEIAET BUIAOBOM COCTaB
BOJIHBIX PACTEHUN U THUIPOOHOHTOB,;

- IPaBUJIBHO OIpeaesisieT pusnueckue
MOKAa3aTeIH BOJBI;

- IPaBUIILHO IPOBOJUT paboTy Mo cOOpy U
00pabOTKU THIPOXUMHUYECKHUX IPOO.

DKCnepTHOE HAOII0IeHUE
IIPU BBITIOTHEHUH paboT
Ha y4eOHOH U
IPOM3BOJICTBEHHOMN
IMPpAaKTHUKax, pCIICHUN
CUTYaIlMOHHBIX 3a/1a4.

1K 1.3. Cobuparts,
oOpabaTsIBaTh U
aHAJIM3UPOBATh
MXTHOJIOTHIECKHE
MaTepHalIbl.

- MPaBUIILHO BBITIONHSAET cOOp, HUKCALUIO,
XpaHeHHe, STUKETUPOBAHNE,
JOKYMEHTHPOBaHUE MaTePUAJIOB MOJIEBBIX
HCCIICIOBAHHIA;

- IPaBWJIbHO UACHTU(DULIUPYET
Mophonoruueckrue npu3HaKku poro

- IPaBUWJIHHO BBIMOIHSIET BAPHAIIMOHHO-
CTaTHUCTUYECKYIO 00pabOTKy
UXTUOJIOTHYECKOTO MaTepHana;

- IPaBUIILHO TIPOBOJIUT MEUEHHE PHIO;

- IPaBUIILHO TOJIb3YyeTCs
UXTHUOJIOTHYECKUM 000PYIOBAaHHEM C
co0uro/IeHreM TpeOOBaHUM OXpaHbl TPyAa
NPY UX DKCIUTyaTaIHH.

DKcrepTHOE HAOII0IeHNE
IIPH BBITIOJIHEHUU paboT
Ha y4eOHOH U
MPOU3BOJCTBEHHOMN
NPaKTUKaX, peIICHUN
CHUTYaIlMOHHBIX 3a71ad.

IIK 1.4 OnenuBath
COCTOSIHHE UXTHO(DaYHBI

- IPaBUIILHO OIMCHIBACT
MopdostornuecKre 1 aHaTOMUYECKHUe
IPU3HAKH PBIO;

DKCTepTHOE HAOIII0IeHNE
¥ OIICHKA Ha
IMPAKTUYCCKUX 3aHATUAX,
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- IPaBWJIBHO OTIPEEIseT BUIAOBOM COCTaB
UXTHO(AYHBI.

IPY BBIIIOJIHEHUH Pa0boOT
II0 TIPOU3BOJICTBEHHOMN
IPaKTUKE

[1IK 1.5 KonTponupoBarb
napaMeTpsl PrIOOBOTHBIX
TEXHOJOTHYECKHUX
IIPOLIECCOB.

- MPaBWIBHO PETUCTPUPYET MapaMeTPhI
BOJbI B pBI60BOI[HbIX CEMKOCTSIX,

- MPaBUWIIBHO BEJIET KYPHAJI PErUCTpauu
YCIIOBUH BBIPAIIMBAHMS OOHEKTOB
aKBaKyJIbTYpPHI,

- HPaBUJIbHO ITOJIB30BATHCA
U3MEPHUTEIBHBIMU ITPUOOPAMH:
OKCHMETPOM, PH-METPOM, HOHOMETPOM;

- YETKO OIpeJelisieT HeMCIPAaBHOCTH B
paboTe ppI0OBOIHOTO 00OPYI0BaHUS

- MPaBWIBHO PEryaupyeT padory;
pBIOOBOHOTO 00OPYAOBAHUS

DKcrepTHOE HAOI0ICHUE
U OIICHKA Ha
NPaKTUYCCKHUX 3aHSITHUSAX,
IPY BBIIIOJIHEHUH Pa0boOT
10 Y4eOHOU MPaKTUKE

OK 01. Beibupats criocoOb1
pelIeHus 3a1aq
npodeCCHOHATLHON
NeSTeILHOCTH,
MPUMEHUTEIIHHO K
Pa3TMYIHBIM KOHTEKCTAM.

- 000CHOBaHHOCTh IIOCTAHOBKH IICJIH,
BBIOOPA U IPUMEHEHUS METOJIOB H
Croco0oB perieHusI MPOHEeCCHOHATEHBIX
3ajay;

- aJIcKBaTHAs OLICHKA U CaMOOIICHKA
3¢ (HEKTUBHOCTH M KauecTBa
BBINOJIHEHUS TPO()ECCHOHAIBHBIX 3a/1a4

DkcnepTHOE HAOMIOIeHNE
¥ OIICHKA Ha
NPaKTHYECKHUX 3aHATHSX,
IIPU BBIIOJHEHUH padboT
10 TIPOU3BOJICTBEHHOM
IpaKTUKe

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPE/ICTBA
MOWCKA, aHAJIM3a U
HMHTEPIPETAINH
uHpopmanuu, u
nH(OpMaLIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npo¢ecCuOHAITBHON
JesITeTbHOCTH.

MCII0JIb30BaHUE PA3JINYHBIX UCTOUHUKOB,
BKJII0Yasl SJIEKTPOHHBIE PECYPChI, MEAHA-
pecypcebl, THTEpHET-pecypCHl,
NEPUOANYECKHUE U3JIaHUSA 110
CHEIUAIILHOCTH JUIsl peLIeHUs
npodecCHOHATBHBIX 3a]1a4;

- 9(ppeKTUBHOCTH HCTIOIB30BAHUS

UH(POPMALMOHHO-KOMMYHHKALMOHHBIX

TEXHOJIOTHI B MpoQeccuoHaIbHON

JeSITeIbHOCTH COTJIACHO (POPMHUPYEMBIM

YMEHMSIM U [TOJIy4aeMOMYy

IIPAKTUYECKOMY OIBITY

DKCnepTHOE HAOII0IeHUE
U OLIEHKAa Ha
MPAKTUYECKUX 3aHITHUSIX,
IIPU BBITIOTHEHUH paboT
10 TPOU3BOICTBEHHOU
MPAKTHKE

OK 03 I[1nanupoBath u
peann30BbIBATH
COOCTBEHHOE
npogeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
NPEANPUHUMATEIBCKYIO
JeATEILHOCTD B
npogeccuoHanbHOH chepe,
UCII0JIb30BaTh 3HAHUS 110
(MHAHCOBOW TPAMOTHOCTH
B Pa3JIMYHBIX )KU3HEHHBIX
CHUTYaIHSIX.

- IEMOHCTpAIIVs OTBETCTBEHHOCTH 32
MIPUHSTHIE PEIICHHUS,

- 000CHOBaHHOCThH CAMOAHAJIN3a U
KOPPEKIHSI Pe3yIbTaTOB COOCTBEHHOMN
paboThI;

- parrioHaIbHasi OpraHu3aIus
COOCTBEHHOI JIeITEILHOCTH,
MIPOTHOCTUYECKAs! OI[EHKa IEJIU U BBIOOD
CIIOCO0O0B €€ MOCTHKEHUS

DKCnepTHOE HAOII0IeHUE
IIPY BBITIOTHEHUH PabOT
Ha MPOU3BOJCTBEHHOMN
MpaKkTUKE, pEIICHUN
CUTYaIIMOHHBIX 3a71a4.

OK 04. DddexTruBHO
B3aMMO/ICMCTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH/IE.

- B3aUMO/JICHCTBHUE ¢ 00YYarOIUMHUCS,
MpernoaBaTeNiIMU U MacTepaMu B XOJI€
00y4eHUs1, C pYKOBOJIUTEISIMU yUeOHOU 1
IIPOU3BOJCTBEHHOM MPAKTHK;

- 000CHOBaHHOCThH aHAJIN3a PadOTHI
YJICHOB KOMaH/IbI (MO TYMHEHHBIX )

DKCnepTHOE HAOII0ICHUE
1 OI[CHKA Ha
MPAKTUYECKHUX 3aHITHIX,
IPY BBITIOJIHEHUH PaboOT
10 TPOU3BOICTBEHHOU
PAKTHKE




OK 05 OcymiecTBasTh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHHUKAIIHIO Ha
rOCY/IapCTBEHHOM SI3BIKE C
y4ETOM OCOOCHHOCTEN
COIIMATIBHOTO U
KYJbTYPHOT'O KOHTEKCTA.

-TPaMOTHOCTb YCTHOM U MMCbMEHHOMN
peun;

- ICHOCTh ()OPMYJIMPOBAHUS U U3TIOKECHUS
MBICIIEN

DKcTepTHOE HAOIII0IeHNE
Y OIICHKA Ha
MPaKTUYECKHUX 3aHITHUSIX,
IPU BBIIOJHEHUH paboT
10 ITPOU3BOJICTBEHHOU
IIPaKTUKE

OK 07. CoxnelicTBOBaTHL
COXPaHEHUIO OKPYKaroIIei
Cpensl,
pecypcocOepekeHuIo,
MIPUMEHSATH 3HAHUS 00
M3MCHCHHUU KJIMMAaTa,
MIPUHITUTIBI OEPEKITHBOTO
MIPOU3BO/ICTBA, 3P (HEKTUBHO
JIENCTBOBATE B
YPE3BBIYANHBIX CUTYAIIHSIX.

- 3¢ pexTBHOCTD BhINOIHEHUS nTpaBui Th
BO BpeMs yU4€OHBIX 3aHATUH, IPU
MPOXOXKACHUU y4eOHOU U
IIPOU3BOJCTBEHHOM MPAKTHK;

- 3HaHHE U UCIIOJIb30BaHUE
pecypcocOeperaronux TeXHOJIOTHIA B
00JacTH TeJIeKOMMYHUKALIUN

DKcrepTHOE HAOI0ICHHE
¥ OIICHKA Ha
IPAKTUYECKHUX 3aHSITHUIX,
IIPY BBIIIOJIHEHUH Pa0boOT
IO IPOM3BOICTBEHHON
HPaKTHKE

OK 09. ITonp3oBaThCs
npodeccnoHaTbHOM
JOKyMEHTAaI1el Ha
rOCy/IapCTBCHHOM U
WHOCTPAHHOM SI3bIKaX.

- 3(ppeKTUBHOCTH MCIOIL30BAHKS B
PO eCCHOHAIIBHON e TEIHHOCTH
HEOOXO0IUMOI TEXHUYECKOM
JIOKYMEHTAI[IH, B TOM YHCIIC Ha
AHTJIMICKOM SI3BIKE.

DKCrepTHOE HAOI0ICHHE
¥ OIICHKA Ha
HPAKTUYCCKHUX 3aHSITHUSIX,
IIPY BBITIOJIHEHUH PaboOT
IO IPOM3BOICTBEHHOM
HPAKTHKE
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