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BHowhn

COJEPKAHHUE

OOm1as xapakTepucTHKa pabodel IporpaMMel
npodeccCHOHaTBFHOTO MOTYJIS

CTpyKTypa u coaepkaHue MpoPecCUHOHATEHOTO MOIYJIS
YcnoBus peanuzauy npo(ecCHoHaAIbHOTO MOIYJIS
KoHTpouib 1 o1leHKa pe3yabTaTOB OCBOCHUS
npo(hecCHOHATEHOTO MOYJIS



1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbI
HPOPECCHUOHAJIBHOI'O MOAYJIA
IIM.01 KOHTPOJIb BO/IHbIX BUOJIOTHYECKHUX PECYPCOB U CPE/Ibl
NX OBUTAHUA

1.1. Heapb u njiaHupyeMbie pe3yJibTaThbl 0CBOEHNS MPO(PecCHOHAIBLHOTO
MOYJIst

B pesynbrate uzyuenus npodeccrnoHalIbHOTO MOyl 00ydaromuics: JOHKEeH
OCBOWTH OCHOBHOU BUJ ACATEIBHOCTH «KOHTPOIH BOAHBIX OMOJIOTUUECKUX PECYPCOB
U Ccpempl WX OOWTAaHUS» W COOTBETCTBYIOIIME €My OOIME KOMIICTCHIINH W
npo¢eCCUOHANIbHBIC KOMIIETEHIIUHN:

1.1.1. Ilepeyenb 00OIIUX KOMIETEHIUI
Kon HaumeHoBaHue 00IMX KOMIIETEHIIN
OK 01 Bri6upats ciocoObl perieHus 3a1a4d mpoecCuOHANbHON A TEIbHOCTH
PUMEHHTENIBHO K PA3JIUYHBIM KOHTEKCTaM.
OK 02 Hcnonb30BaTh COBPEMEHHBIE CPEACTBA ITOMCKA, aHAIIN3A U
WHTEpIpeTanuu nHhopMaluu, 1 MHPOPMAIIMOHHBIE TEXHOJIOTUU JJIS
BBINIOJIHEHHSI 33724 IPO(PECCUOHAIBHON JAESITENbHOCTH.
OK 03 [InanupoBaTh U peanr30BbIBaTh COOCTBEHHOE MPO(PECCHOHAIBHOE U
JUYHOCTHOE PAa3BUTHE, TPEANPUHUMATEIBCKYIO E€ATEIbHOCTh B
npodecCHOHAIBHOM cepe, UCI0IH30BaTh 3HAHUS TI0 IPABOBOM U
(GbHHAHCOBOI TPAMOTHOCTH B PA3IUMYHBIX JKU3HEHHBIX CUTYAIUsIX.
OK 04 D¢ hHeKTHBHO B3aMMOJICCTBOBATh K pabOTaTh B KOJIJIEKTUBE U
KOMaHJIE.
OK 05 OcCylIecTBIATh YCTHYIO M TUCBMEHHYI0 KOMMYHUKAIIUIO HA
roCcyJIapCTBEHHOM s3bIKe Poccuiickon denepanuu ¢ yueTom
0COOEHHOCTEN COLMAIBbHOTO M KYJIBTYPHOTO KOHTEKCTA.
OK 07 | ComeicTBOBATH COXPAHEHUIO OKPYKAIOILEN CPELBI,
pecypcocOepereHunto, MPUMEHATh 3HaHUSI 00 U3BMEHEHUH KJIuMarTa,
OPUHIIUIIBI OEPEKITMBOTO MPOU3BOACTBA, 3(PPEKTUBHO JEHCTBOBATH B
YpE3BhIUYANHBIX CUTYAIHAX
OK 09 | IToms3oBatbes mpodhecCuOHATBHOM TOKyMEHTAITMEH Ha
roCyJIapCTBEHHOM ¥ MHOCTPAHHOM SI3bIKaX.

1.1.2. Ilepedyensb npogecCHOHAIbHBIX KOMIIETEHIUI

Kon HanmenoBanue BUIOB AEATEIBHOCTU U MPO(HECCUOHATBHBIX
KOMIIETCHIIUH
B/ 1 KoHTpo1b BOJHBIX OMOJIOTHYECKUX PECYPCOB U CPEbl X OOMTaHUS

[IK 1.1 | IIpoBOANUTH THIPOJIOTHUECKHE U THIPOXUMHUUECKHE HAOIIOIeHUS Ha
pBI00X035IICTBEHHBIX BOJIOEMAX.

[IK 1.2 | Otbupath 1 06pabaTbIBaTh TUAPOOHOIOTHUECKUE U THIPOXUMHUECKHE
poObI

IIK 1.3 | Cobupath, 00pabaThIBaTh U AaHAITM3UPOBATh UXTUOJOTUUECKUE




MaTCpHraJibl

IIK 1.4 | OnenuBath cOCTOSIHME UXTUO(DAYHBI

I[IK 1.5 | KonTpoaupoath napameTpbl ppI0OBOIHBIX TEXHOJIOTMUYECKUX
IPOLIECCOB.

1.1.3. B pe3synbTaTe ocBoeHMsI MpodheCCHOHATBHOTO MOTYJISI 00yJarOIUiCs
JTOJIKEH:

HNmetsb MPOBEICHUS] METEOPOJIOTHUECKUX HAOIIOICHU;
NPaAKTHYECKHI | IPOBEIACHUS THAPOMETPUUECKHUX U THIPOXUMUYECKHUX
OIBIT U3MEpEHUN

cbopa, KaYeCTBEHHOM 1 KOJIMYECTBEHHON 00pabOoTKH
rUAPOOUOTIOTHYECKUX TPOO

pErucTpaliy MapaMeTpoOB BOJIbI B PHIOOBOHBIX EMKOCTSX

YMmerb BECTU METEOPOJIOTHUECKHIE HAOIIOICHNUS;

MIPOBOJNUTDH THAPOJIOTHIECKUE U3MEPEHHUS Ha
PBHIOOX03AHCTBEHHBIX BOJIOEMAX;

oTOMpaTh U 00padaThIBaTh TUAPOXUMHYECKUE MPOODL;
MIPOU3BOIUTH TUAPOIOTO-MOPOIOTUYECKHE pabOTHI HA
BO/IOEMAX

0TOMpaTh TUAPOOUOIOTHUECKUE TIPOOBI;

II0JIb30BATHCS MUKPOCKOIIMYECKON ONTUYECKOU TEXHUKOM;
OCYIIECTBJISATh KaYECTBEHHYIO U KOJUYECTBEHHYIO 00pabOoTKY
TUAPOOUOTIOTHIECKUX TPO0;

OTIpEIENISTh BUAOBOM COCTaB THAPOOUOHTOB, B TOM YHUCJIE PhIO (C
OTIPEIICTUTEIISIMH );

OTIPEETSATH CanpOOHOCTH BOJOEMOB 10 OpraHU3MaM-
WHIUKAaTOpam

cobupaTh, PUKCHPOBATH, XPAHUTh, STUKETUPOBATD,
JIOKYMEHTHPOBATH TMOJIEBbIE MXTHOJOTUIECKIE MaTEPHAIIBI,
OIICHHBATh KOJIOTHYECKYIO CTPYKTYPY UXTHO(AYHBI
MIPOU3BOINTH PETUCTPAIIUIO TTAPaMETPOB BOJIBI B PHIOOBOTHBIX
EMKOCTSIX;

BECTHU XypPHAJ PETUCTPAINH YCIOBHUI BhIPANTUBAHUS OOHEKTOB
aKBaKyJIbTYPbI;

MOJI30BATHCS U3MEPUTEITLHBIMU PUOOPAMH: OKCUMETPOM, PH-
METPOM, HOHOMETPOM

3HaThL (bU3UYECKUEe CBOMCTBA M XUMHUYECKHIA COCTAB BOIBI
PBIOOXO3SIICTBEHHBIX BOJIOEMOB;

MPUHLUIBI TUAPOXUMHUYECKAS UHANKALUS OHMOTPOYKIIMOHHBIX
MPOLIECCOB;

KPUTEPUHU OLIEHKH KauyeCTBA BOJIbI 110 THAPOXUMHUYECKUM
MMoKa3aTelIsiM;

COBpPEMEHHBIC METO/Ia aHAJIN3a BOJIbI




KHU3HEHHbIE (HOPMBI HaceNIeHHsI TUIPOCc(EpBI;

KJIaccu(UKALUIO BOTHBIX OPTaHU3MOB M OCOOCHHOCTH UX
OpraHU3aIHH;

BJIMSIHUE PA3JIMUHBIX SKOJIOTUYECKHX (aKTOPOB Ha
TUAPOOHOHTOB;

npucnoco01eHrne THAPOOMOHTOB K OOUTAaHHUIO B BOJHOHN CpeJie;
MOKa3aTeM KaueCcTBa MPUPOTIHBIX BOJ PHIOOX03SIIICTBEHHBIX
BOJ/IOEMOB;

METO/IbI cOopa 1 00paboTKH MPOO MIAaHKTOHA U OeHTOCa
METOJIMKY OIpPENETICHHS BUI0B PbIO C TOMOIIBIO OTIPEACTUTEIS;
TpeOOBaHMI K MPOBEACHUIO PETUCTPAIINIO ITAPAMETPOB BOJIBI B
PBIOOBOTHBIX EMKOCTSIX;

IpaBUJI BEJCHMS )KypHaja perucTpaliyy yCJIOBUM BhIpallluBaHUsI
OOBEKTOB aKBaKyJbTYpBI;

METOJUKU PabOThI C U3MEPUTEIBHBIMU PUOOpPaAMU:
OKCHUMETPOM, PH-METPOM, HOHOMETPOM

1.2. Kostn4ecTBO 4ac0B, OTBOAUMOE HA OCBOEHHE MPO(PeCcCHOHATBHOT0 MOXYJIS

Bcero gacos — 226;
B TOM 4Hclie B (popMe MpaKTUYECKON MOATOTOBKH — 36 4yacoB
N3 nux Ha ocBoenue MJIK — 184 yaca
B TOM YHCJIE CAMOCTOsITeNIbHAs paboTa — 18 yacos
MPaKTUKH, B TOM 4yHcie yueOHast — 36 yacos
Ixzamen no mooyio - 6 9acoB



2. CTPYKTYPA U COAEP KXAHUE ITPOPECCHUOHAJIBHOI'O MOAYJIA

2.1. Ctpykrypa npo¢ecCHOHATBHOI0 MOXYJIS

O6beM npodeccunoHamTbHOTO MOAYJIS, aK. yac.

O6yuenue no MJIK TpaxTug
Komsr Bcero B Tom unciie
on
Bcer =
npodeccuonans | HaumeHoBaHus pa3aenon o g
HBIX 1 O0IIMX | TPO(ECCHOHATLHOTO MOIYIIS ’ JlabopaTopHEI KVDCOBIX g 2
KOMIIETEHIIA Hac. X" ypa60T CamocTosTeln = 2l VuebHa IIpousBon-
MPAKTHICCKHIX P Hasi pabora 2 o s CTBEHHAs
. (IpoeKToB) g 2
3aHATUN 5 E
2.
=
1 2 3 5 6 7 8 9 10 11
IIK 1.1- IIK Paznen 1. IlpoBenenue
15 rUAPOONOJIOTUYECKUX
OK 01-OK 05, | mccnemoBaHuii Ha 38 34 8 - 4 - - -
OK 07, OK 09 | pp160X03siiCTBEHHBIX
BOJIOEMAaxX
I[IK 1.1, IIK Paznen 2. IlpoBenenue
1.2, TIK 1.5 TUAPOTIOTUYECKUX U
OK 01-OK 05, | ruzpOXMMHYECKUX
OK 07, OK 09 | uccnemoBaHuii Ha 146 114 32 14 18 i i
PpBHI00X03HCTBEHHBIX
BOJOEMAX.
YyeOHast MpaKTHKa 36 36
[TpomexxyTouHast aTTecTanus 6 6
(9K3aMEeH 10 MOJIYJTIO)
Bcezo: 226 148 40 - 18 24 36 -




2.2. TemaTu4eckuii IJIaH U cojiep:kaHne npodeccuoHaabHOro moayJs (IIM)

HaumenoBanme pa3jaesioB

U TeM
npogdeccuoHAIbLHOT0 Conep:kanue y4eOHOT0 MaTepHuaJa Ofnem, aKan, 4
moayJsa (IIM), ’ )
MEKIUCHUIINHAPHBIX
kypcos (M/IK)
1 2 3
M/K. 01.01. OcHoBHBbIe NPUHIUIIBI M METOIbl MOHUTOPHHIA CPe/ibl O0MTAHUS THAPOOMOHTOB M MX Y4eT 184
Pasznea 1. [IpoBenenne ruipo0HoI0rH4eCKUX MCCIEI0BAHUI HA PbI0OXO035IHiCTBEHHBIX BOI0eMAX 38
Tema 1.1 OcHOBHBIE Conep:xanue 2
NMOHATHS THAPOOHOJIOrHHM | 3HAUYCHUE THIPOOUOIOTUYECKIX UCCIIEIOBAaHHUM B )KU3HU BOJHBIX OPTraHU3MOB. 2
BoznukHoBeHHE U pa3zBuTHE THAPOOHOIOTHH. OCHOBHBIE HAPABJICHUS! COBPEMEHHON
ruspobuonoruu. OCHOBHbIE OHATHUS B TuApoOuoaoruu. Bona kak cpena ooutanus. buoronst
BojioeMa. JKu3HeHHble (opMBbl HacesneHus rupocdeprl. OTHOLIEHUE BOJHBIX OPIaHU3MOB K
bakTopam okpysxatouiel cpebl. [loHsTHe 0 moMyaAUsaX U OMOLIEHO3aX BOJHBIX OPraHU3MOB.
DJIeMEHTapHBIE MTOHSITHS O CUCTEMAaTUYECKUX €IUHUIIAX.
Tema n.1.2. Conep:kanue 6
PacrureabHbIi MUP 1. XapakTepucTHKa BBICIIUX U HU3LINX PACTEHUI. DKOJOTHYECKUE TPYIIIBI HU3IINX PACTEHUH.
BOJ0EMOB Pacnpenenenue u coctaB BhICIIUX (IIBETKOBBIX) pacTeHuil B Bojoemax. Bonopocau. Ctpoenue
kineTkd. CTpykTypHble THIBI Bojopocieil. BHyTpenHee crpoeHue kierok. Ilutanue
BOJIOPOCIIEH.
YcnoBust obuTaHus BOJAOPOCIEH U UX pa3MHOKEeHHUE Pa3indHble OTebl BOJIOPOCIIEH.
2. Cune-3enéHnble, TUPOGUTOBbBIE, 30JI0TUCTHIE BOJOPOCTH. BHyTpeHHEe CTpoeHHE KIIETOK.
Oxkpacka. opma Bogopociien. 4

3. 3eneHble W XapoBbIE BOJOPOCIH. XapaKTEepHbIE OCOOEHHOCTH CTpOeHUus. Pa3zMHOKeHHe.
CucreMaTuka 3eJI€HBIX M XapOBBIX Bojgopocieil. Hanbonee pacnpoctpaHeHHbIE BUIBI.
JwnaTromoBele BomOpOCHU. XapaKTepHBIE YEPTHl CTPOCHUS IMAaHLIMPsA JUATOMOBBIX. Kiaccsl
JIMAaTOMOBBIX BOJOpocIiei. Ponb AMaTOMOBBIX B BOJIOEME.

Ctpoenue xEnTo-3eN€HbIX Bojopociei. CTpoeHne, okpacka U pasMHoOxkeHue. [IpomebiciioBoe
HCIIOJIb30BaHKUE BOJAOPOCIEN.

Bypsle, kpacHble 1 3BrIIeHOBBIE Boopocin. CTpoeHHe, OKpacka U pa3MHOXKEHHE.




ITpomebiciioBoe ncnonb3oBanue. [lpuMeHenne B NpOMBIIUIEHHOCTH.

B ToMm uncie NMPAKTUYICCKUX U J'IaﬁOpaTOpHLIX 3aHATHIH

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

Tema 1.3.
Ipucnocodsenne BOAHBIX
OPraHu3MOB K 00MTAHHUIO
B TOJIIIE BOJBLI M HA IHE
BOJI0EMOB

Conep:xanue

1. IIpucnocoGienne BOAHBIX OPraHU3MOB K OOMTaHMIO B Toumle BOJbl. [lmankToH. dopmybl
iaByudecTd. [lpucnocoOnenns K yMEeHbIIEHUIO yAeabHOro Beca. OOpa3oBaHue CIU3UCTHIX U
CTYJIEHHUCTBIX 000J104€eK, O0raTbix BoAon. PazMepHble, KOHBEPTeHTHBIE U SKOJIOTHUECKHE
TPYIIIIbI TUITAHKTOHHBIX OPTraHU3MOB.

2. Hekron. YcnoBus oouranus. [IpencraButenu HekroHa. OcobeHHoCcTH cTpoeHusi. CriocoObl
JIBIDKCHHS] HEKTOHHBIX OPTaHH3MOB.

3. Benroc. [IpukperuieHHble Opranu3mMbl, WK dnudayHa. CriocoObl MPUKPETIICHHUS.
CBEpJIALLME OPraHU3Mbl. 3aKanblBaroIIuecs KUBOTHbIE. DOpMbI OeHTOCA, OOUTAIOIUE Ha
IIOBEPXHOCTHU IpyHTa. [IcammoH.

B ToM uMciie NpakTHYeCcKUX U JIa00PATOPHBIX 3aHATHH

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

JlabopaTopnasi paGora Ne 3
O3HaKOMJIEHHE C OT/IEIbHBIMU OMOJIOTMUECKUMHU TPYyNIaMu OEHTOCHBIX (POpM U U3yUEHUE
npucnoco0IeHni OpraHu3MoB K OOUTaHHIO Ha JTHE BOJOEMOB.

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

Conep:xanue

1. BzauMocCBs3b MeEXAy BOAHBIMU OPraHM3MaMH M PAcCTBOPEHHBIMH B BOJE COJISIMHU.
XapakTepuCcTHKa HACeJIEHUsI BOJOEMOB Pa3jIM4yHON cojeHOCTH. lIpouecchl ocmoperymsanuu y
UJIpOOMOHTOB. broreHHas MUrparus 3JeMeHTOB.

Bsanmocssa3b MCXKIOY FI/II[p06I/IOHTaMI/I M PaCTBOPCHHBIMU B BOJC I'a3aMHu. AOHoreHHsnle u
OMOreHHbIe HICTOUHUKH Ta30B B Bojie. [Iporiecchl qpIxaHus BOJHBIX OPraHU3MOB M CTPOCHHE
WX JIBIXaTeNIbHBIX OpraHoB. MHTEeHCHUBHOCTH AbIxaHus. ['azoo00meH. [Ipucnocobnenus
T'HJIPOOMOHTOB K Ae(DUITUTY KUCIOPOJIa. 3aMOPBI.

2. Pomp Temmeparypsl B OJKWU3HM BOJHBIX OpraHU3MOB. BriusHue Temreparypbl Ha
KHU3HEIEATENIPHOCTh TUApOoOMOHTOB. [IpencTaBuTenn BOAHBIX OPraHU3MOB PA3IHMYHBIX
TeMIepaTypHbIX o0nacteit MUpoOBOro okeasa.




Bnusinue akTHBHOM peakIuM Cpelasl Ha BOJHBIE opraHu3mbl. Knaccudukaius BOJOEMOB U
TUAPOOMOHTOB B 3aBUCUMOCTH OT AaKTUBHOW peakiuu cpenbl. DakTophl, ONpeaeisionme
BennuuHy pH.

BrusiHue cBera Ha KM3Hb BOJHBIX OpraHm3MoB. CBETOBBIE 30HBI BOJO0eMOB. OcoOeHHOCTH
CTPOEHHS OPraHOB 3pEHUs Y THIPOOHOHTOB. OKpacKa BOAHBIX )KMBOTHBIX. broitoMuHecieHIus
U ee OMOJIOTUYECKOE 3HAUEHUE.

Bnusinue xommiekca (hakTopoB Cpe/ibl Ha )KU3HEACITEIbHOCTh IHAPOoOnOHTOB. Llnkiomopdos.
Ce30HHBIC SIBICHUS B KU3HU BOJIOEMOB. BepTHKaabHbIe MUTPALIUA OPTaHU3MOB.
3BYKOpacCceuBaroIue CIOu.

3. 3arpsasHenue BojoeMoB. McrouHuku 3arpsi3HeHus. BimsHue 3arpsi3HeHUl  Ha
KHU3HEIEeATEIbHOCTh TAPOOMOHTOB. bruonornueckoe camoounienue BogoemMoB. Cucrema
carpoOHOCTH BO10eMOB. OpraHu3MBbI - IIOKA3aTeIN 3arpsi3HEHUS. MeToIbI OnpeeIeHus
3arps3HEHUSL.

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

Conep:xanue

Kinaccudukanuss BOJHBIX OPraHW3MOB B 3aBHUCHUMOCTH OT Xapaktepa nuTanus. OCHOBHBIC
KaTeropuu nuuieBsIx pecypcos. KopmoBas 6a3a u KOpMHOCTB BoJ10eMOB. CriocoObI 100ObIBaHUS
TTUTIIH.

Tpoduyeckue rpynnupoBKH U Tpouueckre 30HbI B OeHTa Il Bo1oeMoB. Oco0eHHOCTH
MUTaHKS BOJHBIX )KHUBOTHBIX. Tpoduueckne ypoBHU U MMUIIEBbIC [IENU. IHTEHCUBHOCTH
MUTaHUS U YCBOCHUE MUIIIH.

Tema 1.6. Buosornueckas
NPOAYKTHUBHOCTh
BO/I0E€MOB

Conep:xanue

1. OcHOBHbBIE MOHATHUS O MPOAYKTUBHOCTH M MPOIYKIMH BoaoeMoB. buomacca. YnenbHas
npoaykius. OcHOBHbIE (DaKTOpbI, ONpenenstomye OHOJOTHYECKYI0 HPOAYKTHBHOCTD
BOJIOEMOB.

BennunHa npoayKuMy B pa3inyHbIX Bogoemax. IlepBuuHas u BTOpu4Has MPOIYKIMSL.
Bakneiiuye nmyTH noBbIILIEHUSI TPOMBICIOBON MPOAYKTUBHOCTH BOJIOEMOB: aKKIMMAaTH3aIHs

u Jp.

2. Metonpr cbopa miankTtoHa. Opymnusi cOopa. CeTssHOM METON M METOJ 3auyeprbIBaHUSI.
Baromerpsl. JIoB ruiaHKTOHA TUIaHKTOHOUEpnaTessiMu. KoHcepBupoBanue npoo MmiaHKTOHA.
Metonsl coopa 6enroca. Opyaus J1oBa JUisi KAUECTBEHHOTO U KOJIMYeCTBEHHOTo cOopa. Opynus
JUIS KOJIMYECTBEHHOTO y4eTa pacTeHuid. CxeMa cTpOeHHs KOBLIIOBOTO JHOYEPHATEs.
CrniocoOb1 06paboTkH Mm1aHkTOHA U OeHToca. CueTHbIN MeTo I 'en3eHa. Boibopka u pukcamus
po0. [Ipubopsl, MpuMeHsieMble TPH KOJTMYECTBEHHOW 00pabOTKe MIIAHKTOHA, UX




XapaKTePUCTHKA.

B ToM unciie npakTHYECKHUX M J1a00PATOPHBIX 3aHATHH 2
JladopaTopnasi padora Ne 4 2
KavecTBeHHas n KOMTMYeCTBEHHAs: 00pa0OTKU IUIaHKTOHA M OeHToca. OnpeneneHrne 6nomMaccsl
HEKOTOPBIX KOPMOBBIX OPIaHU3MOB PBIO.
Tema 1.7. Conep:xanue 4
Cucrema [Tokazarenu kadecTBa HPHUPOJIHBIX BOJ PHIOOXO3AUCTBEHHBIX BOJOEMOB. buoiormueckue 2
rUAPoOHOJIOrHYeCKOro OCHOBBI HOPMHUPOBAHUS KQUeCTBA BOABI PHIOOX035IIICTBEHHBIX BOJOEMOB.
MOHHMTOPHHIA Cucrema rupoOHOI0rHIecKkoro MoHUTOpUHra. OleHKa cTereHu canpoOHOCTH BOJ 110
IO0Ka3aTelbHbIM Opranu3mam. OLeHKa CTENEHU 3arpsi3HEHUs 110 BUJI0BOMY pPa3HO00pa3HIo.
CrniocoOsI o1ieHKH ypoBHs 3arpsisHenus Bogoema (I'.I. Bun6epr, A.B. Makpymun). Cucrema
Konksutna-Mapccona. [lIkana 3arps3HeHui 10 MHAUKATOPHBIM TaKCOHAM.
OneHka KayecTBEHHOTO cocTOsHUS BojmoemoB. Cucrema ByauBuca u ee MoauduKaiuu.
Onpenenenne ouotudeckoro unaekca. Cucremsl bexka u buka. Cucrems [latpuk u Xarrepa.
O61ee npeacTaBieHre 0 OMOTECTUPOBAHUU U OMOMHIMKAINUU. JOCTOMHCTBA U HEOCTATKU
OMOTECTUPOBAHUS.
B ToM unciie npakTHYecKuX U J1a00pPaTOPHBIX 3aHATHH 2
IIpakTuyeckoe 3ansaTue Ne 1 2
Omnpenenenue kayecTBa NPUPOJHBIX BOJI, IOYBBI U Bo3Ayxa. OLeHKa CaHUTapHO-
0aKTEpPHOIOIMYECKOT'0 COCTOSIHUS 00CIIelyeMOro BOJ0eMa.
TemaTuka camocTosATeIbHON Y4eOHOI padoThl NPU U3y4YeHUH pasjena 1
1. CucremaTtnueckas mpopaboTKa KOHCIIEKTOB 3aHSATUH, yueOHOU TUTepaTypsl (10 Bompocam K naparpadam, ramaBaM y4eOHbIX
ocoOuii, COCTaBJICHHBIM MPETOAaBATEIEM). 4
[TonroToBka Kk 1abopaTopHbIM paboTaM € HCHOJb30BAHMEM METOAMUYECKHX PEKOMEHAaluil mpemnojaBareis, odopmiieHUe
1a00paTOPHBIX padOT, OTYETOB U MOATOTOBKA K MX 3aIIHTE.
ITonrotoBka pedeparon, cooOIIEHHH, TPe3eHTAlMN, MMCbMEHHBIX 3aJJaHUH, 3all0JIHEHNe TabJIHIl, COCTABIEHUE CXEM U T.].
Pa3nea 2. IlpoBenenne rugpo1ornyeckux U ruIpOXMMHYECKMX MCCIIeJ0BaHNI Ha PbI00X0351iiCTBEHHBIX BOJ0EMaxX 146
Tema 2.1. OcHOBHBbIE Conep:xanue 12
NOHATHS MeTeopoJioruu B | 1. Beenenne. OCHOBHbBIE OHATUS METEOPOJIOTUU U TUAPOJIOTUN. 3HAUECHHE
NPUMEHEHHH THAPOJIOTHH | METEOPOJIOTUYECKUX (PAKTOPOB U TUAPOJIOTUYECKUX UCCIIEIOBAaHUH B )KU3HU THAPOONOHTOB.
Hcropus ruaposiorndeckux uccieaoBanuii. Atmocdepa, ee ctpoenue u cocrtaB. CTpoeHue 12

atMocdepsl: Tporiocepa, cTpatocdepa, Mme3ocdepa, Tepmochepa, sk3ochepa. O3o0H0ChEpAa.
OCHOBHBIE IOHATHS O BpEMEHHU.




Conneunas paauanus. Temnepatypa Bo3ayxa. ComHeuHas paauanusi: TeMnepaTypHas,
ynbTpaduoneToBas, nHppakpacHas. KopoTKOBOIHOBAS U ITTMHHOBOJIHOBAS PaUaIlusl.
[Ipsimast, paccesstHHas U cymmapHas paauanus. Temneparypa Bo3ayxa: MIKaidbl U €JUHULBI
u3MepeHus temreparypsl. CyTOUHbIN U rO10BOM X011 TemnepaTypsl. TemnepaTypHbie
aHomanuu. [Ipubopsl AJ1 n3MepeHus TeMIepaTypbl BO3yXa U MOUBbI

2. Bnara B atmoc¢epe. Mcniapenne u konaeHcanus. BiaaxxHocTs Bo3tyxa: abcomoTHas U
OTHOCUTEJIbHAS. YIIPYrOCTh BOASHOIO Mapa, yIpyrocTh HachlleHus. JleuuuT BIaxHOCTH.
Tymansl 1 o61aka. ATMOC(hEpHBIE OCAIKHU: pPOCa, )KUIKUI U TBEPbIi HAJIET, U3MOPO3b, HHEH,
rOJIOJIEN, JOXKIb, IPaJ, OCAJKH.

3. Atmocdepnoe nasienue. llonstue 06 armocdepHoM masneHun. bapuueckuil rpaaueHT.
ATMocdepHbIil 6apudyeckuii MUHUMYM U MakCUMyM. ATMOC(EpPHBIN IUKIOH U aHTUIIUKIIOH.
Pacripenienenre arMocepHOTO JaBICHUS IO TOBEPXHOCTH 3EMITH.

AtMmocdepHas nupkynsius. Berep. Cuna Berpa. Hanpasnenue Berpa. BeTpbl HUKIOHOB U
AHTUIMKIOHOB. MecTHbIe BeTpbl. O0mas mupkKymsaius armochepsl. Po3a BeTpos.

4. OCHOBBI CHHONTHYECKOW METEOPOJIOTUM U KIUMATOJOrHH. Bo3aymiHble mMacchl U HX
knaccudukanus. [lorona B armochepHbIX PpoHTAX, IUKIOHAX U AHTHIIMKIOHAX.

Knumat. Knaccudukanus knumartos. Kiimmaroo6pasytoiiue nporiecchl u reorpaduueckue
¢axTops! kmuMata. Knaccndukanus kmumartoB. Kinmvmarnaeckue 30861 Poccnn.

Tema 2.2. O0man
THAPOJIOTHS

Conep:kanue

30

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

Bnaroo6opoT 1 BoHbIN O6anaHc 3eMiI, OKeaHOB, MOpEH, o3ep u pek. [lonsaTue o
Bi1aroo6opote. Masblit 1 60Jb1110H KpYyroBopoT BoAbl. BoaHsblit 6ananc. Peunoil cTok u
ruapomeTpusi. Peunoil crok. Xapakrepuctuka croka. I'maporpad pexu. CKOpocTb T€UEHHS U
ee pacuer. JIpa CKOPOCTEN.

2. Mopdonorus BonoemoB. Peka u peunblie 6acceliibl. OCHOBHBIE MOHATHS MOP(HOJIOTHH U
MophomeTpun. XapakTepHble 4yacTu peku. Peunas nonuna u pycno. Peunoii Oacceiin u ero
¢u3uKo-reorpapuecKue ycioBHsl.

Boansiii pexxuM pek. [loBTopsieMocTh 1 00€CTI€4eHHOCTh PEYHOI0 CTOKA. Y POBEHD BObI
IIOBEPXHOCTHBIX BOJIOEMOB.

3. O3zepa u ux riaBHble MOop¢osIorHyecKre XapakTepucTuku. [IpoucxoxaeHre u BO3pacTHbIE
cTaguu o3ep. Mopdororuyeckre 30Hbl 1 MOP(HOJIIOTHUECKHE XapAKTEPUCTUKU 03€epa.

4. Bopoxpanmwmma. [loastue o Bogoxpanunumiax. Mopdosorus BogoXpaHUIHIIA.
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5. lonnsie ocaaku. JIOHHBIE OCaIKK MOpEH, 03€pP, BOJOXPAHUIIHUII, PHIOOBOAHBIX IIPYIOB M UX
0c00eHHOCTH. ['pyHTOBBIE KapThl. PeuHble HAHOCH 1 MYTHOCTb PEK.

6. MupoBoii okeadn. MupoBoii okeaHn u ero yactu. Penbed nHa MupoBoro okeana.
[Ipupoanbie BOIBI U UX XapakTepucTrka. Hekoropeie Gpusndeckue cBorictBa Boabl. ConeBoid
COCTaB MOPCKHX U MpecHBIX Boa. Knaccudukaiiys npupoIHbIX BOJ MO CTENEHU
MuHepanu3auu. ONTHYECKHE U aKyCTUYECKHE CBOMCTBA MPUPOIHBIX BOJ.

7. O0mias xapakTepUCTUKA IPUIMBHO-OTIIMBHBIX siBIeHUH. [IpunBooOpasyromiye CUibl.
Teuenust, ux xapakrepuctuka u kiaccupukanus. Ilonstue o TeueHwsx. Kmaccudukarms
TEYEHUI MO CHJIaM UX BBI3BIBAIOIIMM, PACIIOI0KEHUIO B TOJILIE BOJbI, (U3UKO-XUMHUUECKUM
cBoycTBaM. [ palueHTHBIE, BETPOBBIC U IPWIMBHBIC TedeHUs. M3MepeHne TeueHui.

8. TermoBoii 6ananc BoHBIX 00BEKTOB. [IoHsATHE O TeMIOBOM OanaHce BOAHBIX OOBEKTOB.
HcTouHMKH MOCTYIJIEHHS M PACX010BaHU TEILIA.

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

B ToM unciie npakTHYECKUX 3aHSITHI 1 JJa00PaTOPHBIX padoT 12
JladbopaTopnasi padora Ne § 2
Pacnpenenenue cToka o ce30HaM rojia ¥ NoCTpoeHue ruaporpada.
Jlaboparopnasi padora Ne 6 2
YcrpoiicTBo 1 paboTa MOpckoii BepTymiku. O0paboTka HaOII0ICHHU, BBITOJTHEHHBIX C
MOMOIIBIO BEPTYLIKH.
Jladoparopnasi pabora Ne 7 2
BbruepunBanue npouis MONEpeyHOro CEYSHHMsl PeKH U pacyeT ero Mop(omMeTpruuecKux
BEJIMYMH.
JlaGopaTopuas pa6ora Ne 8 2
Pacuetr MopdomeTprueckux BeIUUUH o3epa (II01aab, JUIMHA, IIUPUHA, [NTyOUHA, 00BEM
03epa, U3pe3aHHOCTh OEPeroBoOi JIMHUN).
JlabopaTopnasi padora Ne 9 2
N3yuenue npubGOpoB 1Jis B3ATUS MPOO TOHHBIX OTIOKEHUH.
W3yuenne mpuOOPOB IJIst B3ATHUS MPOO JTOHHBIX OTIOKEHUH (JOTHI, THOUYEPIIATEIN, TOHHBIN
myn). PacueTsl o onpeeneHuio TBepI0ro CTokKa, CTOKa HAHOCOB M MOAYJISI TBEPJOTO CTOKA.
JladopaTopnas padora Ne 10 2
BrruepunBaHue KpUBBIX TEMIIEPATYPHOTO PEXUMA 110 CE30HY TOAa.

Tema 2.3. 'maposiorus Copnepxanue 6




BoxoeMoB Poccuiickoii
Denepauuu

OO6mras xapakTepucTuka peuHoit cetr. OOmas XxapakTepUCTHKA PEUHON CETH U
KJIaccu(UKaus pek mo 6acceiiHaM okeaHoB. Mopdosiornueckue 0COOCHHOCTH PEK, XapakTep
BOJIHOTO MTUTAHUS, IOHHBIC 0CaIKHU. [ MIPOIOTHS U THAPOXUMHS KPYITHEHIITUX PEK CTPAHBI.

I'unponornyeckas xapakTepucTuka KpynHeimux Bogoxpanwinil. Knaccudukanus, odmas
TUAPOJIOTUYECKAs XapaKTEPUCTUKA KPYITHEUIINX BOAOXPAHWINIL. [ HAPONOrHYECKUN PEKUM
KPYIMHEHIINX MPECHBIX U COJIOHOBATHIX 03ep. Knaccupukanus, ruipoaoruyeckuii u
TUAPOXUMHUYECKUM PEXXUM KPYIIHEHIIINX IIPECHBIX U COJIOHOBOJHBIX 03€pP.

Tema 2.4. ®Dusnueckue
CBOMCTBA M XUMHYECKHH
COCTaB BOJbI
PBI100X0351ii CTBEHHBIX
BO/JI0EMOB

Conep:kanue

10

1. 3HadyeHHe THAPOXUMHHM IS BEJACHHUS PhIOHOTO Xo3siicTBa. [loHsTHE PBIOOXO3SMHCTBEHHOM
THAPOXUMUU. BusHHEe WHTEHCHU(PUKAIMOHHBIX MEPOIPUSITHI HAa THAPOXUMHUYECCKHA PEKUM
PBIOOX03HCTBEHHBIX BOJI0EMOB. [[oHATHE O MPOTYKIIMOHHOMN U MOMCKOBOW TMIPOXUMUH.
XHUMHUYECKUH COCTaB U MUHEPAIA3aLUs IPUPOIHBIX BOA. [ 1aBHBIE HOHBI B BOZIE. PacTBOpEHHBIE
rasbl. buoreHHble ¥ opraHndecKre BeniecTBa. MUKpPOIIEMEHTHI.

Paznuune Box MupoBoro okeaHa v mpeCHOBOHBIX BOJOEMOB. 3aKOH MTOCTOSIHCTBA COJIEBOTO
coctaBa. CoyieBoi OamaHC M MUHEpAITU3AIH.

2. Knaccudukamus npupoIHbIX BOJ [0 BETHYUHE U XapaKTepy MHHEPATU3AIIH.
Knaccugukarus npupoHbIX BOJ 10 MUHEpAIM3aLUU U [0 XUMUYECKOMY cocTaBy 1o O.A.
Anexuny. [IpocTpaHcTBEHHbIE U BpEMEHHbIE U3MEHEHUS THIPOXUMHUUECKUX XapaKTEPUCTHUK.
M3MeHeHns THIPOXUMHUYECKOI0 PEKMMA 110 aKBaTOpUM BogoeMa. Ce30HHbIE N3MEHEHHUS
MIOKAa3aTeJIed THAPOXUMUYECKOTO PEKUMA.

3. TpebGoBaHus, MpenbsBISeMble K KOHTPOJIIO KauecTBa MPHpOJHOW Boabl. HopmaTuBHas
JOKyMeHTanus. TepMUHBI U OmpeneneHusl B 00JacTH KOHTPOJISI KauecTBa MPHUPOAHBIX BOJI.
®DenepanbHble, PETMOHAIBHBIE W OTPACIEBBIE HOPMATUBHBIC JIOKYMEHTHI, ONPENENISAIONne
TpeOOBaHUS K KAYECTBY MPUPOJHBIX CTOUHBIX BOJI.

B TOoM Ync/ie IPaKTHYECKUX 3aHATHI M J1a00paTOPHBIX padoT

JlabopaTopnasi pabora Ne 11
Ornpezenienne Npo3pavyHOCTH, MyTHOCTH U IIBETHOCTU BOJIBI B JIAOOPATOPHBIX YCIOBUSAX

Tema 2.5. OT60p npod

Conep:xanue




BOJLI U MMOATOTOBKA UX K
XHUMHUYECKOMY AHAJIN3Y

Ot60p n KOHCcepBalus nmpod Bobl. Buasl mpo0 BObI: MpOCThIE, cMelIanHbie. Buasl oToopa
po0: pa3oBkle, cepuitHbie. Y cIoBHs 0TOOpa Mpol. PenpesenratuBHOCTH Mpo0. [IpuHIUTIBD
otbopa npeacTtaBUTeNbHBIX Mpo0o. [IpobooTdopHuKH. YacToTa orbopa nmpod. Otéop mpobd Ha
BOJIOTOKAaX W BOJIOEMAaX, B MeCTax cOpOCOB CTOUHBIX BoJ. KoHCcepBalys mpod Ha pa3inyHbIe
UHTPEIUEHTHI. XpaHeHHUe MPOO BOJbI, TPAHCIIOPTUPOBKA.

Tema 2.6. IIpoBenenne
XHMHYECKOr0 aHAJIN3a
BOJIbI

Conep:xxaHue 28
1. I'a30BBIi pexuM BO10eMOB. PacTBOPUMOCTH ra30B B BOAE U (PaKTOPHI, BIUSIOMINE HA 12
pactBopumocTh. Kuciopoa. CepoBogoposi. YTIIEKUCIIbIN ra3.

2. KapOonartHoe paBHOBecue 1 ero ¢popmsl. [lorstue o kapbonatHoM paBHOBecuu pH BOJIBI.

KHCIIOTHOCTB U 1I€T0OYHOCTH BOJBI.

MuHepanpHble BELIECTBA B IPUPOAHBIX BoJaX. JKeCTKOCTh BOABI: HOHSTHE O KECTKOCTH,

KJ1acCU(UKalLKs BOJ B 3aBUCUMOCTH OT KE€CTKOCTHU. XJIOPUBI U CyIb(haThl: pacCIpOCTpaHEHUE

Y UCTOYHUKU MOCTYIUICHUSI.

3. Opranuyeckoe BeHIECTBO B Boje. Xumuueckoe morpedienue kucinopoaa (XIIK) u
ouoxumuueckoe norpednenue kucinopona (BIIK). IMonstue o XIIK u BIIK. Hcrounuku

MOCTYIJIEHUsI OPraHWYECKUX BELIECTB B BOJOEM. BiMsHuEe OpraHM4eckoro BeLIeCTBa Ha
3arpsiI3HEHHOCTh BOJ0EMOB. METOIUKM OINpeAeneH!s] HUHTErpalbHbIX IOKa3aTeiae BOAbI.

CyIIHOCTh MHTETpaAbHBIX MOKa3aTellell KayecTBa BOJBI, MX HEOOXOJAMMOCTh Kak Hauboiee

MPOCTHIX U MH(OpMATUBHBIX. [IepcrieKTHBa WX UCTIOIB30BAHUS IS OIEHKH Ka4eCTBa BOJIBI.

MeTtoauku ompeneneHust B Boje: MUHepanbHOro octatka, okucisemoctu (XIIK, BIIK, I10),
TOKCUYHOCTH, MUKPOOHMOJIOTMUECKUX TTOKa3aTenei.

buorennsie snementsl B Boge. Coeaunenus aszora u ¢gocdopa. XKeneszo B Boge. VcTouHUKH
noctymieHus. Ce30HHas M CyTOYHAs IMHAMUKA.

Kpyrosopot 6uorenHsix anemMeHToB. Kpyrosopor yriepoaa, ¢pocopa u a3oTa.

B ToM Ync/ie IpaKTHYeCKUX 3aHATHI M J1a00pATOPHBIX padoT 16
JlabopaTopnasi paGora Ne 12 2
OnpeneneHne KUCI0poia B BOJIE.

JlaGopaTopuasi pa6ora Ne 13 2
Omnpenenenne cepoBo0poJa B BOJIE.

JladopaTopnas padora Ne 14 2
OnpeneneHne KUCIOTHOCTH U MIEIOYHOCTH BOJbl. OnpeieNeHne akTUBHON pEeaKIIuK BOJBI.

JlabopaTopnasi padora Ne 15 2

Omnpenenenue o0IIeH )KeCTKOCTH M KaJbIMs B BOJIE.




JlaGoparopHasi padora Ne 16
OrnipezesieHne XJI0pUI0B B BOJIE.

JlaGoparopHnasi padora Ne 17
Onpexnenenue cyinb(paToB B BOJE.

JlaGoparopHasi padora Ne 18
Omnpenenenne BIIK u XIIK B Boze.

JlaGoparopHasi padora Ne 19
Omnpenenenue a30TcoepKauX OMOTeHHBIX 3JIEMEHTOB B BOJIC.

Tema 2.7.
I'mapoxummnyeckas
HHIUKAIUS
OMONPOAYKIMOHHBIX
NpoieccoB

Conep:xanue

buoxumunueckoe norpednenue kucimopoza (bIIK).

buoxumunueckoe norpedienue kucnopoza (bIIK): yaenbnbli pacxo Kuciopoaa, BIUSHUE
uHTeHcuukannonHbix Meponpustaii Ha BIIK, pacnpenenenue BIIK mo BepTukany.
OxucnseMocTh: IepMaHroHaTHas u ouxpomatHas. [lepBuynas npoaykuus u
pBIOOTIPOIYKTUBHOCTE. buoTnueckuii Oananc. [lepBuunas mpoayKius: BaloBasi U YUCTast
nepBuyHas npoAaykuus. OnpenenaeHue nepBUYHON NIpoAyKunuu. buotnueckuii 6ananc:
JUCTPYKIIMOHHBIE U MPOYKIIMOHHBIE Mpoiiecchl. bananc OMOTeHHBIX U OPraHUYECKUX
BemecTB. [ MIpoXxuMudeckre moKa3aTesy B yCIOBUAX HCKYCCTBEHHOM IBTPOPHUKAIIHH.
[TpuxonaHas u pacxoaHas yacTu OajaHca OpraHMYecKHX BellecTB. Pacyer konuuecTBa
OpPTaHWYECKUX ¥ OMOTEHHBIX BEIICCTB. BiusHIEe MUHEPAIBHBIX yI0OpeHUI Ha
TUAPOXUMHUYECKUI pEKUM BOJOEMOB M Ha OMOJIOTUYECKYIO MMPOTYKTUBHOCTD.

Tema 2.8. Kputepuu
OLICHKH Ka4YecTBa BOJbI 110
THAPOXUMHYECKUM
NMOKa3aTeJsiM

Conep:xanue

TexHonornueckne HopMaTUBBL. Y cTaHoBIeHHE ppidoxo3aiicTBeHHbIX [1/IK. Kpurepun
KadyecTBa BoJIbl. Kitaccel canpoOHOCTH M Ki1acchl ypoBHS TpodHOCTH. ['HapoxuMudeckue
MOKa3aTelM capoOHOCTH. 3arps3HeHNEe IPUPOAHBIX BOJ U €ro npeaoTBpaiienne. Metomsl
OYHCTKHU CTOYHBIX BOJ. VICTOUHUKY MOCTYIUIEHUS 3arpsI3HSAIOIIUX BEILIECTB B BOJLOEMBI.
MeTo/1bl OUMCTKH CTOYHBIX BOJ: MEXaHUUECKasl, OMoJorndeckas, Xumuueckast U pusnKo-
XUMUYECKas].

Tema 2.9. CoBpemeHHbIE
MeTO/1a AHAJIU3A BO/IbI

Conep:xanue

10

3HaueHUE pA3NIUYHBIX METOJOB aHalu3a BOJBI JUIS PHIOOBOACTBA. KCIIPECC-METOJBI,
CTaIlMOHAPHBIC U HHCTPYMEHTAJIbHBIE METO Il aHATH3a BOJIBI.

DKcnpecc-MeToAb! onpeaeneHus: GU3NYECKUX U OPTaHOJICITUYECKUX CBOWCTB BOJBI.
OrnpezenieHne TeMIepaTypbl, IPO3PavyHOCTH, IIBETHOCTH, 3alaxa U BKyca BOJIBI.

10




Perucrpanus ycnoBuii BeIpalliiBaHUs C UCIIOJIb30BAHUEM KOMITBIOTEPHON TEXHUKH.

DKcIpecc-MeTo 1 ONpeieNIeHus] KUCIopoa, xeine3a u pH B Boge. Konopumerpuueckuii MeTos
onpezeneHus kuciaopoaa. Onpexnenenue pH no okpacke pacTBopa U JJakKMyCOBOW Oymare.
Omnpenenenue xesnesa 1Mo OKpacke pacTBopa. DKCIPECC-METO bl OMPEICIICHUS COJIEBOTO
cocTaBa BOJbI. DKCIIPECC-METO/IbI OIpeieIeHHsI CYIb(AaTOB U XJIOPUIOB B BOJE 110 XapaKTepy
00pa30BaBIIETOCS 0CaAKA. DKCIPECC-METOABI ONPeIeNICHHsI OMOTCHHBIX 3JIEMEHTOB B BOJIE.
DKcnpecc-MeTo bl ONpeAeSICHUs aMMOHUMHOTO a30Ta, HUTPUTOB U HUTPATOB IO OKPAacKe
00pa30BaBIIETOCs 0CAKA.

KonTpoasnas padora

TeMaTHKa caMOCTOSATEIbHOI YUeOHOH paGoThl IPH M3yYeHUH pa3jiea 2

1. CucremaTrueckas mpopadOTKa KOHCIIEKTOB 3aHATHIA, y4eOHOH JuTeparypsl (110 BOIpocaM K naparpadam, riaBam yudeOHbIX
MOCOOHIA, COCTABJIICHHBIM MPEIIOAaBaATEICM).

[ToaroroBka kK J1abopaTopHBIM paboTaM C KMCIOJIb30BAHMEM METOIUYCCKMX PEKOMEHMIAIME mpernoaaBarelis, ohopMIIcCHHE
1abopaTopHBIX pabOT, OTYETOB ¥ MOATOTOBKA K MX 3aITUTE.

IToaroroBka pedepaToB, cOOOIICHHUI, MPE3EHTAIHIA, MMChMEHHBIX 3a/IaHHiA, 3a0JHEHNE TAaOJIMII, COCTABICHUE CXEM U T..II.

14

HpOMe)KyTO‘{Haﬂ aTTeCTallus — 3K3aMEH 110 MOAYJIH0

Y4yeOHasi npakTUKA

Buasbi pador

N3ydeHnne nHCTpYKUUN 1O TeXHHUKE 0e30MacHOCTH pu paboTe Ha BOJOEME U B TaOOPATOPUSIX.
I'unpoGuonornyeckue ucciaeg0BaHus Ipod BOIbI Pa3IMUHBIX PhIOOX03SIIICTBEHHBIX BOJOEMOB B JIa0OpaTOPHUH.
C6o0p 1 00paboTka npod PUTOIIAHKTOHA.

Co6op u 06padoTka Mpod 300TUTAHKTOHA.

CO6op u 06paboTka npob GeHroca.

COop u ompeenenre Makpo(UTOB, COCTaBICHHUE TUTAHA 3aPAaCTaeMOCTH BOJI0OEMA.

W3zrorosnenue repobapusl.

W3roroBneHne U pecTaBpamysi KOJUIEKIIUH THIPOOHOHTOB.

O06o001ieHne 1 aHanu3 MaTepuaa JUlsl oTueTa Mo yueOHoO npaKkTHKe.

W3yuenne mpaBuil TEXHUKH O€30MaCHOCTH MPH MTPOBEACHUH THAPOJIOTHUECKUX, METEOPOJIOTHUECKUX U THAPOXUMHUYECKUX
HaOII0IeHUH.

[M'uaponornyeckre ucciae0BaHms Ha phIOOX03MCTBEHHBIX BogoeMax. O0cietoBaHre ydacTKa peku (pycia).
BeinonHeHne KOMIUIEKCHBIX BOJJOMEPHBIX HAOIIOIEHUH ¢ 3aIUChio U 00pabOTKOM pe3yabTaToB U3MEPEHHA.
[TpoBeaenue n 06paboTKa MPOCTEHIIIMX METEOPOTOTUUECKUX HAOIIOACHHH.

OT100p npoO BOJBI M MOATOTOBKA UX K aHAIH3Y.

36




[TpoBeneHue n 06pabOTKa THAPOXUMUUYECKUX HAOIIOACHHUH.
OI_[CHKa I‘I/II[I)OXI/IMI/I‘-IGCKOFO COCTOAHUA pBI6OX03$II\/‘ICTBeHHBIX BOOJOCMOB.

Bcero 142




3. YCJIOBUSA PEAJIMBAIIUU ITPOPECCUOHAJIBHOTI'O MOAYJIA

3.1. [liis1 peasiu3anum NporpaMmbl Npo(heccHoHAIBLHOT0 MOIYJIsI 10JKHbI
OBITH PeAyCMOTPEHBI CJIeAyIoNIUe cieHaJIbHbIe OMelleHN s :

KaOuHeT MOHUTOPHHTA CpeAbl O0UTAHUS THAPOOUOHTOB.

OobopynoBanue yueOHOro KaduHera:

KJIaCCHas JI0CKa, paboyee MeCTO NpernojaBaresis, IOCaJ04YHble MecTa IO
KOJIMYECTBY 00YyYarOIIUXCH,

TexHuveckue cpeacTsa 00y4eHus :

KOMIIBIOTEP C JTUIEH3UOHHBIM TPOTPaMMHBIM 00ECIICUCHHEM,
YueOHO-HarIsIIHbIE TOCOOUS:

KOMIUIEKT y4e€OHO-HAIJISIAHBIX MOCOOM, CTEHJbI, IEMOHCTPALIMOHHbBIC IIJIAKAThI,
y4eOHUKHU U CIIpaBOYHAs JIMTEpATypa, dydyeiaa U MYJSDKA TUAPOOMOHTOB, HAOOPHI
BJIQKHBIX TIPENapatoB THAPOOMOHTOB, MHUKPOCKOIBI, BECHl PAa3HBIX THUIIOB,
WHCTPYMEHTHI, JTabopaTopHOE OOOpYyJAOBaHHE W TIOCYJa, ILITEMIICNb IUIETKHU,
O0aToMeTpsl, JHOUEpHATElb, BOJHBIM TEPMOMETP, OapOMETp-aHEPOU I, IICUXPOMETP,
pacxoJIHbIe MaTepUabl JJIsl BBIMIOJHEHUS BCEX BUJIOB MPAKTUUYECKUX padoT.

JlabopaTopusi BIpaliuBaHUs LEHHBIX BUA0B 0€CII03BOHOYHBIX
OobOopynoBanne y4eOHOro KaOuHera:
VYcraHoBKa 3aMKHYTOI0 BOJIOCHAOKEHMS ¢ OacceliHaMM JJisl COAEp KaHUsl LIEHHBIX
BHUJIOB OECIMO3BOHOYHBIX, TECT-CUCTEMbI JJIsI KOHTPOJS CpEeIbl COIep KaHUs
0ECIO3BOHOYHBIX, JKUBBIE OOpa3Ilbl ICHHBIX BUJIOB 0€CTIO3BOHOYHBIX.

VYuebHas npakTuka peanusyercs Ha 0aze oOpa3oBaTeIbHON OpraHU3allliy B
KaOuHeTax W J1abopaTtopusx, 00eCTIeUrBaOIINX BBIMOJHEHUE BCEX BUIOB paboT,
OTIPEJICTICHHBIX COJIEPIKAHUEM MPOTPAMMBI

3.2. MapopmanuoHHOe oOecnedeHne peau3auu NporpaMmmMbl
[lepeueHb peKOMEHIYEMBIX YYEOHBIX H3IAaHUM, JOTOJHUTEIHHOU JHUTEPATYPHI,
WHTEPHET-PECYpPCOB U NEPUOINYECKUX U3TaHuM npeacTapieH B Mudopmarmonnom
oOecrieueHUU 00pa30BaTEIbHONW TMporpamMMbl (MPUJIOKEHHE § K TporpamMme
MOATOTOBKH CIENHUAIUCTOB CPEIHETO 3BEHA).



4. KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHUA
IMPOPECCHUOHAJIBHOI'O MOAYJIA

Koa u nanmenoBanue
npo¢ecCHOHAIbHBIX
KOMIIeTeHIIUM,
(popMupyembIX B
paMKax MOayJisi

Kpurtepun onenku

MeToabl OLIEeHKH

1

2

3

IIK 1.1. ITpoBOOUTH
TUAPOJOTUUECKUE U
TUAPOXUMUYCCKHE
HaOJIFOIEHUS Ha
PBHIOOXO3SIMCTBEHHBIX
BOJIOEMAX.

- MPABHJILHO BBITIOJIHSICT
METEOPOJIOTHICCKIE HAOIIOACHNS;
- MPAaBUJIBLHO TPOBOJIUAT
TUAPOMETPUUCCKUE U3MEPEHNS;

- MPABUJILHO BEIOUPACT METO/IbI
MIPOBEJICHUS THIPOJIOTHICCKUX U
MOpGOIOTHYeCKUX padoT Ha
BOJIOEMaxX

DKCIepTHOE
HaOJII0ICHHE TIPU
BBITIOJIHEHUU PaboT Ha
y4eOHOM IpaKTHKE,
perieHun
CUTYAIIMOHHBIX 3a/ad.

IIK 1.2. Ot6upats u
00pabaThIBaTh
TUAPOOHOTIOTUYECKUE U
TUAPOXUMHUYECKUE
IPOOKI

- PABWJILHO OTOUPAET U
00pabaTbIBaE€T rUAPOONOIOTUYECKHE
U TUIPOOHOXUMUYECKUE TTPOOHI;

- IPaBWJIBHO OTIPEETSET
canpoOHOCTH BOJIOEMOB TIO
OpraHu3MaM-UHIUKaTOpaM.

- IPaBUWJIbHO OTIpeAeIIsieT BUAOBOM
COCTaB BOJHBIX PACTCHUH U
TUAPOOHOHTOB,;

- IPaBUWJIBHO OIPENETSET
dbuznueckre moka3aTesu BOJIHI,

- MPAaBWJIbHO POBOJUT pabOTy MO
coopy u 00paboTKH
T'HAPOXUMHYECKHUX MPOO.

DKCHEPTHOE
HaOJII0/ICHHUE TTPU
BBITIOJTHEHUHU PabOT HA
y4ueOHOH 1
MIPOU3BOJACTBEHHOM
MIPaKTUKaX, PEIICHUN
CUTYallMOHHBIX 3a]1a4.

IIK 1.3. CoGupars,
00pabaThIBaTh U
aHAJTM3UPOBATH
UXTHOJIOTUYECKHE
MaTepuabl.

- MPAaBWJILHO BBIMOJHSET cOOp,
(buKcaluio, XxpaHeHue,
ATUKETUPOBAHUE,
JTIOKyMEHTUPOBAHHUE MATEPUAJIOB
MOJICBBIX MCCJICAOBaHUM;

- MPAaBWJILHO WICHTHPUITUPYET
MOP(OJIOTUYECKHUE PU3HAKU PHIO
- MPABWJILHO BBITIOJTHSIET
BapUaAllMOHHO-CTATUCTUYECKYIO
00pabOTKy UXTHOJIOTHYECKOTO
Marepuana,

- PABUJILHO MPOBOAUT MEUEHUE

DKCHEPTHOE
HaOJII0/ICHHUE MPU
BBITIOJIHEHUU PaboT Ha
yueOHOU U
MIPOU3BOJACTBEHHOM
MIPaKTUKAaX, PEIICHUN
CUTYaIIMOHHBIX 3a/a4.




pHIO;

- MPABHJILHO TIOJIE3YETCS
UXTHOJIOTHYECKUM 000PY/T0BAaHHEM
c coOoieHuEM TpeOOBaHUM
OXpaHbI TPyJa P UX
OKCILTyaTaIvH.

[IK 1.4 OnenuBarb

- IpaBUJIbHO OIIKUCBIBACT

DKCIEepTHOE

COCTOSIHHE Mopdosoruueckue u HAOJIIOICHUE U OLIEHKA
UXTHO(hAYHbI aHATOMHYECKHUE MPU3HAKU PBIO; Ha IPAKTUYECKUX
- PABWJIBHO OIPEIENSIET BUAOBOM | 3aHATUSAX, IIPU
COCTaB UXTHO(AYHBI. BBITIOJITHEHUH PaOOT 110
IIPOU3BOJICTBEHHOU
IIPaKTHKE
IIK 1.5 - IPaBWJIbHO PETUCTPUPYET DKCIepTHOE
KontponupoBaTh napaMeTpsl BOJbI B ppIOOBOIHBIX | HAOJIIOJIEHUE U OLICHKA
napameTpbl EMKOCTSIX; Ha MPAKTUYECKUX
PBIOOBOTHBIX - MPaBWIBHO BEJET KypHAaI 3aHATHUSX, IPU
TEXHOJIOTHYECKHUX pErucTpalyy yCIOBHMA BBINIOJIHEHUH PadoT 10
IIPOLIECCOB. BbIpAIllUBaHUs OOBEKTOB y4eOHOI MpaKTHKE

aKBaKYJIbTYPHI;

- MPaBHIBHO MOJIH30BATHCS
U3MEPHUTEIILHBIME PUOOPAMM:
OKCHUMETPOM, PH-METPOM,
MOHOMETPOM;

- YETKO ONpEeeIsieT HEUCTIPABHOCTH
B paboTe prI0OBOIHOTO
obopymoBaHUs

- MPaBUIILHO PETYIUpPYET paboTy;
PBIOOBOJTHOTO 00OPYIOBAHUS

OK 01. BriOupath
CIOCOOBI pelIeHUs
3aj1a4

- 000CHOBAHHOCTH IIOCTAHOBKH
€11, BBIOOpA U TPUMEHEHUS
METOJIOB U CITIOCOOOB PEIICHUS

DKCHEPTHOE
HaOJIIOJIEHNE U OLICHKA
Ha TPAKTUICCKUX

npodeccruoHanbHON npodeCCUOHANIBHBIX 33]1a4; 3aHATHUSX, TIPU
NeSATEeIbHOCTH, - aJICKBaTHas OIIEHKa M CaMOOIICHKA | BBITIOJIHEHUU PaboOT Mo
MPUMEHUTENIHHO K () PEKTUBHOCTH 1 KaueCTBa IPOU3BOJICTBEHHOMN
pa3JIMYHbIM BBITIOJIHEHUS TPOGECCUOHANBHBIX | TIPAKTUKE
KOHTEKCTaM. 3aja4

OK 02. Ucnonp30BaTh | - KCHOJIb30BAHKUE PA3TUUYHBIX DKCIEepTHOE

COBPEMEHHBIC CPE/ICTBA
MOMCKa, aHAIN3a U
UHTEPIpETAUN
uHopMauu, u
UHPOPMAITMOHHEIE
TEXHOJIOTHH JIJIsI

HMCTOYHUKOB, BKITIOUAs
AJIEKTPOHHBIE PECYPCHI, MEUA-
pecypcebl, HTepHeT-pecypchl,
NEPUOIMYECKUE U3IAHUS TIO
CHEUATBHOCTH VISl peIlIeHUs
podeCcCHOHANIbHBIX 3a/a4;

HAOIIOECHUE U OLICHKA
Ha MPaKTUICCKUX
3aHATHUAX, TIPU
BBITIOJIHEHUH PaOOT 10
IIPOU3BOICTBEHHOM
IIPaKTHKE




BBITIOJIHEHUS 33124
npodeccruoHanbHON
NEeSTETBbHOCTH.

- 3(heKTUBHOCTH UCIIOJIb30BAHUS
nH(pOpMaIIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTUN
B IIpo(heCcCHOHATTLHOM
JESITEIIBHOCTH COTIIACHO
dbopMUpYEMBIM YMEHUSM U
MOJIy9aeMOMY TTPAKTHUIECKOMY
OTIBITY

OK 03 ILtanupoBath u
pealln30BhIBAThH
cOOCTBEHHOE
npodeccuoHaIbHOE U
JUYHOCTHOE Pa3BUTHE,
IPEANPUHUMATEIBCKYIO
JCATEIBHOCTD B
npodeccruoHaIbHON
chepe, UCIIOIB30BaTh
3HAHMS 110 MTPABOBOH M
(dbrHaHCOBOM
I'PaMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYAITUsAX.

- IEMOHCTpAII¥sI OTBETCTBEHHOCTH
3a IPUHSTHIC PEIICHHUS;

- 000CHOBAHHOCTb CaMOaHaIM3a U
KOPPEKITUS Pe3yJIbTaTOB
COOCTBEHHOM pabOTHI;

- paloHaIbHAs OpraHU3aIUs
COOCTBEHHOM JIESITEIHHOCTH,
IIPOTHOCTHYECKAs OIICHKA ICIH H
BBIOOD CITOCOOOB €€ JOCTHKCHUS

DKCIEepTHOE
HaAOJIIOICHHE TTPU
BBITIOJTHEHUU PaboT Ha
IPOM3BOJCTBEHHOU
PAKTUKE, PEIICHUH
CUTYAIIMOHHBIX 3a/a4.

OK 04. DddexTnBHO
B3aMMO/ICMCTBOBATH U
paboTaTh B KOJIJICKTUBE
¥ KOMaHJIe.

- B3aUMOJICUCTBHE C
OOyJaroIIMMUCS, TIPEToaBaTeIIMU
¥ MacTepamu B X0Jie 00y4eHuUsl, ¢
PYKOBOJIUTETSIMU y4eOHOM U
ITPOM3BOJCTBEHHON NPAKTUK;

DKCHEPTHOE
HaOJII0/ICHUE U OIICHKA
Ha MPaKTUICCKUX
3aHATHSX, TIPU
BBITIOJTHEHUH PabOT 1O

- 000CHOBAHHOCTH aHaJIM3a paboThl | MPOU3BOJICTBEHHOM
YJICHOB KOMaH/1bl (ITOTYMHEHHBIX ) PAKTHKE
OK 05 OcymiecTBiATh | -rpaMOTHOCTD YCTHOM U DKCIIEpTHOE

YCTHYIO U IUCbMEHHYIO
KOMMYHHKAIIMIO Ha

MACbMEHHOU PEYH;
- ICHOCTb (DOpMYJIMPOBAHUS U

HaOJIIOJIEHNE U OLICHKA
Ha TPAKTUICCKUX

roCcyJapCTBEHHOM U3JI0KCHHS MBICTICH 3aHATHUSAX, TIPU

SI3BIKE C YUYETOM BBITIOJITHGHUH PadOT 110
ocoOeHHoCTe| IPOU3BOICTBEHHOM
COIMAIBHOTO U MPaKTHKE
KyJIbTYPHOTO

KOHTEKCTA.

OK 07. ConetictBoBath | - 3pHEKTUBHOCTH BBHITOTHEHUS DKCIEepTHOE
COXpaHEHUIO npaBui Th Bo Bpemst yaeOHBIX HaOJIFOICHUE U OLIEHKA
OKpY>KaroIen CpeIbl, 3aHATUHN, TIPU TIPOXOKICHUN Ha MPAKTUYECKUX
pecypcocOepexeHuto, | yaeOHOUW U MTPOU3BOICTBEHHON 3aHATUSX, IPU

IIPUMCHATH 3HAHUSA 00
HN3MCHCHHUH KJIMMATa,

IIPAaKTHK;
- 3HAHHC U UCIIOJIBb30BAHUC

BBITIOJTHCHHUH pa60T 110
HpOHBBOI[CTBCHHOﬁ




PUHITUIIBI
OEpEXKIIMBOTO
IPOU3BOJICTBA,
3¢ peKTUBHO
JIeHCTBOBAThH B
Ype3BbIYATHBIX
CUTYaIHSIX.

pecypcocOeperaronmx TeXHOI0rui
B 00JIaCTH TEIEKOMMYHHUKALIUNA

ITPAKTHUKE

OK 09. ITons3oBaThCs
podeCCHOHATTLHOM
JOKYMEHTALIMEN HA
roCyJIapCTBEHHOM U

HHOCTPAHHOM A3bIKAX.

- 3(hEeKTHBHOCTD UCTIOJIL30BAHUS B
npoecCHOHANTEHOM NESITEIIEHOCTH
HEO0OXOIMMON TEXHUIECKOU
JIOKYMEHTAITUH, B TOM YHCJIC Ha
AHTIIUICKOM SI3BIKE.

DKCIEepTHOE
HaOII0JICHHE U OIICHKA
Ha TPAKTHICCKUX
3aHATHAX, IPU
BBITIOJTHEHUU PabOT MO
IIPOM3BOJICTBEHHOM
IPaKTHKE
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