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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBI
MHNPO®ECCHUOHAJIBHOI'O MOAYJIA
IIM.01 KOHTPOJIb BOJHBIX BUOJIOI'MYECKHUX PECYPCOB
N CPEJbI UX OBUTAHUA

1.1. Heas 1 niIaHupyeMble pe3yJbTaThl 0CBOEHUS MPO(PecCHOHATBLHOT0 MOIYJIs
B pesynaprate u3ydenuss nmpodecCHOHATBLHOTO MOAYJS OOY4YaOIIUMHCS JIOJDKEH OCBOWTH

OCHOBHOM BHUJ JeATeNbHOCTH «KOHTpONb BOIHBIX OHOJOTHUECKUX PECYpPCOB M CPEIbl HX

00OUTaHUA» U COOTBCTCTBYIOIIHUEC EMY O6H_II/IG KOMIICTCHII MU U HpO(beCCI/IOHaJ'IBHHe KOMIICTCHII MU

1.1.1. [TepeyeHp 00OMUX KOMIETEHITUN

Kox HanmeHnoBaHue 001IMX KOMNETEHIUH

OK 01 Bri6upats crioco0s! perienus 3aaa4 npodecCHOHaIbHON AesITeNbHOCTH
MPUMEHUTEIBHO K PAa3JIMYHBIM KOHTEKCTAM.

OK 02 Hcnonb30BaTh COBpEeMEHHBIE CpEICTBAa IIOHMCKA, aHAIM3a U HUHTEpPIpETaluU
uHpopMaIuu, ©u WHQPOPMAIMOHHBIC TEXHOJOTHUU JUIS BBIIIOJIHEHUS 3a7ad
npodeccCHOHABHOM NesSTEIIbHOCTH.

OK 03 [InanupoBaTh U pearn30BbIBATH COOCTBEHHOE MPO(ECCHOHATBLHOE M JIMYHOCTHOE
pa3BUTHE, MPEINPUHUMATEIBCKYIO IESATENbHOCTh B MpodeccuoHalbHOl cdepe,
UCIIOJIb30BaTh 3HAHUS 1O ()MHAHCOBOW TI'PAMOTHOCTH B PA3UYHBIX >KU3HEHHBIX
CUTYallUsX.

OK 04 O} dexTuBHO B3aUMOICHCTBOBATh U pabOTaTh B KOJUIEKTUBE M KOMaH/IE.

OK 05 OcCylIecTBISATh YCTHYIO M IUCBbMEHHYIO KOMMYHHUKAIIMI0 Ha TOCYJapCTBEHHOM
s3pike  Poccuiickoit ®Denepanuu ¢ y4eTOM OCOOEGHHOCTEH COLMAIBHOTO H
KYJIbTYPHOT'O KOHTEKCTA.

OK 07 CopeiicTBOBaTh  COXpPaHEHHIO OKpYXKaWIIEeH Cpelbl, pecypcocOepesKeHuIo,
NPUMEHATh 3HAaHUS 00 W3MEHEHWW KIMMaTa, WPHHIHUIBI OEpEeKINBOTO
IPOU3BOJCTBA, Y)(PEKTUBHO JEHCTBOBATH B UYPE3BHIYANHBIX CUTYAIIHIX

OK 09 [Tonmp30BaThes mpodecCHOHANBHOW TOKYMEHTAaluell Ha TOCYAapCTBEHHOM H
MHOCTPAHHOM SI3bIKaX.

1.1.2. Ilepeyenn npodecCHOHAIBHBIX KOMIETEHITUI

Kona HaumeHoBaHHe BH/IOB J1eSIT€JIbHOCTH H MPO(ecCHOHATBHBIX KOMIIETEHIH i

B 1 KoHTpo1b BOJHBIX OMOJIOTHYECKUX PECYPCOB M CPEJIbI MX OOUTAHHS

K 1.1 [IpoBoaWTh  THAPOJOTHYECKHME W TUAPOXMMUYECKHE  HaONIOJCHHUA  Ha
pBpI00X03HCTBEHHBIX BOJIOEMAX.

I[IK 1.2 OTtbupaTh 1 06pabaThIBaTh THAPOOMOIOTHUECKHIE U THIPOXUMHUUECKHE MPOOBI

K 1.3 Cobuparp, 00pabaThiBaTh M aHAUIM3UPOBATH HXTHOJIOTUYECKHE MAaTEPHAIIBI

[IK 1.4 O1neHNBaTh COCTOSIHME UXTHO(DAYHBI

K 1.5 KonTponupoBaTh napameTpbl ppIOOBOIHBIX TEXHOJIOTHYECKUX MPOLIECCOB.

1.1.3. B pe3ynbTaTe ocBoeHUs MPO(EeCcCHOHATBHOTO MOIYJIsl 00y4YaIOIIUICS TOTKEH:

HNmetsp - TPOBEICHUS METEOPOIOTHUECKUX HAOII0ICHUI;

NPAKTHYECKUH |- TPOBEICHUS TUIPOMETPUUYECKUX U THAPOXUMUUECKUX U3MEPEHUI

ONBIT - cOopa, Ka4YeCTBEHHON M KOJIMYECTBEHHON 00pabOTKH

THAPOOHOJIOTUYECKHX TTPOO
- perucTpalyy NapaMeTpoB BOJBI B PHIOOBOIHBIX eMKOCTSIX
Ymern — BECTH METEOpOJIOTHYECKHEe HAOIIOICHNS;
— TPOBOAUTH THUAPOJIOTUYECKUE U3MEPEHHS Ha PBHIOOXO3SHCTBEHHBIX
BOJIOEMAX;




— oTOMpaTh 1 00pabaThIBaTh THAPOXUMHUECKHUE TIPOOHI;

— MPOU3BOAMTH TUIAPOIOTO-MOPOIOTHUECKUE pabOThI HA BOJIOEMAaX

— 0oTOHMpAaTh TUAPOOHOIOTHYECKHE TPOOBI;

—  T0JI30BaThCSI MUKPOCKOITMYECKOW ONTUYECKON TEXHUKOIA,

— OCYUIICCTBJISITH ~ KAUECTBCHHYKD) W KOJIMYECTBEHHYIO  00pabOTKy
THIPOOHOIIOTUIECKUX MTPO0;

— ONpeAensATh BHUAOBOW COCTaB THAPOOHMOHTOB, B TOM 4YHCiIe pwIO (C
OIIPEICIIUTEIISIMH )

—  OIpeAemnsiTh CanpOOHOCTH BOJIOEMOB T10 OpraHM3MaM-HHANKATOpaM

— cobuparb, (UKCHpPOBATH, XPaHUTh, ITHKETHPOBATH, JOKYMEHTHPOBATH
MOJICBBIC MXTHOJIOTHYECKIE MaTePUAIBI,

—  OIICHHMBATh 3KOJOTHYECKYIO CTPYKTYPY UXTHO(DAYHBI

IPOU3BOIUTH PETUCTPALIMIO NTAPAMETPOB BOJIbI B PHIOOBOHBIX EMKOCTSIX;

BECTH OKYpPHaJl PErHCTPAallMd  YCJIOBUH  BBIpAIMBAaHHS  OOBEKTOB

aKBaKYJIbTYPHI;

MOJIb30BaThCS W3MEPHUTEIBHBIMH MPUOOPAMH: OKCHMETPOM, PH-METPOM,

HOHOMETPOM

3uarb — (usHueckue CBONCTBA M XUMHUYECKUI COCTaB BOJBI PHIOOXO3SIHCTBEHHBIX
BOJIOEMOB;

— TMPUHLUMIB  TUAPOXUMHYECKass  MHIMKAIMA  OMONPOTYKIIMOHHBIX
IIPOLIECCOB;

— KPHUTEpPUU OLIEHKH KauecTBa BOJIbI 110 THIPOXUMHUECKUM [10KA3ATEIIM;

— COBpPEMEHHBIE METO/Ia aHAJIN3a BOJIbI

— JKU3HEHHbIE (POPMBI HaceNeHHs TUAPOchEpHI;

— KJIacCH(UKAILMIO BOJHBIX OPraHM3MOB U OCOOCHHOCTH UX OpraHU3aluMY;

—  BIIMSIHUE PA3JIMYHBIX KOJOIMUYECKUX (PaKTOPOB HA TUAPOOHOHTOB;

— HpucnocodieHrne ruIpoOMOHTOB K OOMTAaHUIO B BOJIHOM Cpeje;

— II0Ka3aTelld KayecTBa MPUPOJHBIX BOJ] pbIO0X03SIIICTBEHHBIX BOJOEMOB;

— MeToJbl coopa u 00paboTKH MPoO MIIaHKTOHA U OEHTOCA

— METOJUKY ONpe/eIeHUs BUAOB PIO C IOMOIIIBIO ONPEAETUTENS;

— TpeOOBaHMI K MPOBEACHUIO PETUCTpAIMIO IapaMeTpoB BOJbI B
PBIOOBOJIHBIX EMKOCTSIX;

— TpaBWJI BEACHUS KypHaJla PETUCTPAIMK YCIIOBHI BhIpAIIUBAaHU 0O0BHEKTOB
aKBaKyJIbTYpBI;

— METOJMKH paboThl C M3MEPUTEIbHBIMH NPUOOpaMHU: OKCUMETPOM, PH-
METPOM, HOHOMETPOM

1.2. Kosin4ecTBO 4aCOB, 0TBOAUMOE HA OCBOCHHE MPO(eCCHOHAIBLHOI0 MOYJIsI

Bcero wacos — 226;
B TOM 4HCIIE B (hOpMe MPAKTHYECKON TOJATOTOBKU — 36 4acoB
W3 aux Ha ocBoenue MJIK — 184 qgaca
B TOM YHCJIC CaMOCTOsITeNIbHAs paboTa — 18 yacos
MPAKTUKH, B TOM Yncie yueOHas — 36 4acoB
IK3amer no mooyaio - 6 4acoB




2.1. Ctp

2. CTPYKTYPA U COAEP KAHUE IPO®ECCUOHAJIBHOI'O MO YJIA
KTypa npogeccnoHaIbHOT0 MOIYJIsI

O0BeM npodeccnoHaTBHOTO MOJIYJIS, aK. dac.

O6yuenne nmo MJIK

Bcero B Tom yucne Tpaicrikn
Konpr
npo¢eCCHOHATBHBIX HanmenoBanwus pasznenoB Bcero, )
u 001IKX npodeccHoHANLHOTO MOTYJIS qac. E g
KOMIIETEHIIMI JlaboparopHeIX 1 Kypcoperx CamocTosTenbHas | & & Ipoussoa-
TIPaKTHYECKIX pabort ¥ & | YueOHas
. pabota 5 3 CTBEHHAs
3aHIATHN (TIpoeKTOoB) > E
g =
=
1 2 3 5 6 7 8 9 10 11
IIK 1.1-TIK 1.5 Pazgen 1. [IpoBenenue
OK 01-OK 05, THAPOOHOIOTHYECKHUX
OK 07, OK 09 HecTe OBaHMiT Ha 38 34 8 - 4 - - -
PpBIO0XO3IMCTBEHHBIX BOJI0OEMAX
IIK 1.1, IIK 1.2, Paznen 2. [IpoBenenue
IIK 1.5 TUAPOJIOTUYECKUX U
OK 01-OK 05, OK | ruapoXuMHU4YeCKUX HCCIEI0BaHUI 146 114 32 B 14 18 - -
07, OK 09 Ha PHIOOX03SHCTBEHHBIX BOJIOEMAX.
Y4eOHas mpakTHKa 36 36
IIpomexyTouHas arrecTaus 6 6
(’K3aMeH 0 MOAYIIIO)
Bcezo: 226 148 40 - 18 24 36 -




2.2. TemaTnuecknii IJIaH U cogepxanue npodeccunonaabuoro moayJas (I1M)

HaumeHoBaHue pa3jie/ioB
H TeM NPOoeCCHOHAIBHOTO

Conepxanue yueOHOro MaTepuaJia

moayJs (ITM), O0bem, akaj. 4
MEKTUCIUTITHHAPHBIX
kypcos (M/IK)
1 2 3
MJIK. 01.01. OcHOBHBbIC IPUHIMIIBI K METOAbl MOHUTOPUHIA CPeibl 00MTAHUS THIPOOMOHTOB 184
Pa3nea 1. IlpoBenenne rugpoOHoIOrH4ecKUX HCCIeI0BAHMI HA PbI00X03SIHCTBEHHBIX BOJ0eMax 38
Tema 1.1 OcHOBHBIE Conepxanue 2
MOHATHA THAPOOHOI0THM | 3HaYCHUE TUAPOOUOTIOTHUECKUX UCCIICOBAHMI B )KH3HH BOJHBIX OPraHU3MOB. BO3HHKHOBEHUE 2
U pazBuTHEe ruapoodroiorun. OCHOBHBIE HAPABJICHHS COBPEMEHHON THIPOOUOIOTHH.
OcHoBHbIE IOHATHUA B THApoOHonorud. Bona kak cpena oburanus. buotomnsl Bogoema.
Kuznennsie popmbl HaceneHus ruapochepsl. OTHOMICHUE BOAHBIX OPraHU3MOB K (hakTopam
OKpy:xarorie cpenbl. [loHsATHE 0 MOMYIALKAX ¥ OMOIIEHO3aX BOJIHBIX OPTaHU3MOB.
DJIeMEHTapHBIC MOHITHS O CHCTEMAaTUYECKUX SUHUIIAX.
Tema n.1.2. Conep:xxanue 6
PacTrureabHbI MUP 1. XapakTepuCTHKa BBICIIUX U HU3UIMX PACTCHHUI. DKOJOTHYECKHE TPYMIbI HU3IIUX PACTCHUH.
BOJ0€MOB Pacripenenenuie u coctaB BeIcIIUX (I[BETKOBBIX) pacTeHHi B Bojoemax. Bomopocnu. Ctpoenue
kietku. CTpyKTypHBIE THUIIBI Bojopociei. BuyTrpenHee ctpoenue kieTok. Ilutanue
BOJIOPOCIICH.
YcnoBust obuTanusi BOJIOPOCIEH U UX pa3MHOKeHHe Pa3ndnble 0Tebl BOJIOPOCTIEH.
2. Cune-3enénble, TUpOopUTOBBIC, 30JI0TUCTHIE BOAOPOCIU. BHyTpeHHEe CTpOeHHE KIIETOK.
Oxkpacka. @opma BoAOpOCIIEH.
3. 3eneHble W XapoBbIE BOJOPOCITH. XapaKTepHbIE OCOOCHHOCTH CTPOCHHS. Pa3MHOXeHUe. 4

CucremaTtuka 3eJIeHbIX U XapoBbIX Bojopocieil. Hanbomnee pacripocTpaHeHHbIE BUIBL.
JlnatoMoBBIE BOJOpOCTH. XapaKTepHble YEPThl CTPOEHMS MHaHLMPs JUATOMOBBIX. Kiacchbl
JIMaTOMOBBIX BOJOpociel. Poib TMaToMOBBIX B BOJjOEME.

Crtpoenue xé€nro-3en€HpIX Bopopocieil. CTpoeHue, okpacka U pa3MHoxeHue. [IpombicioBoe
UCIIO0JIb30BaHUE BOJOPOCIEH.

Bypsle, kpacHble 1 3BIIIEHOBBIE BOAopociau. CTpoeHHe, OKpacka U pa3MHOXKEHHUE.
[IpombicnoBoe ucnonb3oBanue. [IpuMeHeHre B IPOMBIIIIICHHOCTH.




B ToM uuncae NPAKTHYICCKHUX U ﬂaﬁopaToprlx 3aHATHIl

(]

JlabopaTopnasi padora Ne 1 2
3HAKOMCTBO C BBICIIECH BOJHON PACTUTEIHHOCTHIO BOJOEMOB U C PA3IMUHBIMU OTAETIaMHU
BOJIOPOCJICH.
Tema 1.3. Conep:xxanue 8
IIpucnocobsenne Boaubix | 1. [pucnocobseHne BOJHBIX OPraHM3MOB K OOMTaHMIO B TOJIIE BOAbL IlmaHKTOH. DOPMYIIBI
OPraHM3MOB K OOMTaHMIO B | TuiaBydecTH. [Ipucnoco0eHus K yMEHbIICHUIO yAeabHOro Beca. OOpa3oBaHue CIM3UCTBIX U
TOJILE BOABI M HA JIHE CTYJCHUCTBIX 000J1049eK, O0TaThIX BOJIOK. Pa3MepHbIe, KOHBEPTCHTHBIC M SKOJIOTHUSCKHE
BOJ0EMOB TPYNIbI IUTAHKTOHHBIX OPraHU3MOB.
2. Hekrton. Ycnous oburanus. [lpencraBurtenu HektoHa. Ocobennoctu ctpoeHus. Criocoosl 4
JIBUKEHHSI HEKTOHHBIX OPTaHHU3MOB.
3. bentoc. [Ipukpennennbie opranu3mbl, win snudayHa. CriocoObl MPUKPETIICHUS. CBEPIISIINE
OpTraHU3MBI. 3aKambIBAIOIINECS KHUBOTHBIC. DOpPMBI OEHTOCA, OOUTAIOIIHME HA TIOBEPXHOCTH
rpyHTa. [lcamMmMoOH.
B TOM 4nc/ie MPAKTHYECKUX U JIA00PATOPHBIX 3aHATHIA 4
JlaGopaTopHnasi padora Ne 2 2
Omnpenenenue mpeacTaBuTeNel 300MIaHKTOHA: KOJIOBPATOK, BECIIOHOTUX U BETBUCTOYCHIX
pakooOpa3HBbIX.
JladbopaTopnasi padora Ne 3 2
O3HaKOMJICHHE C OT/IEbHBIMU OMOJIOTHUECKUMHU IpyNIamMu OEHTOCHBIX (hOpPM U U3yUeHHE
MPHUCIIOCOOJICHHUI OPTaHW3MOB K OOUTAHHIO HA JTHE BOJJOCMOB.
Tema 1.4. Bausanne Conep:xxanue 6
pa3In4YHbIX (PAKTOPOB 1. B3auMocCBS3b MEXKIy BOJIHBIMH OpPTaHU3MAaMH M PACTBOPCHHBIMH B BOJIE COJISIMHU.
cpeabl Ha cymiecTBOBaHMe | XapakTepUCTHKa HaceleHUs BOJOEMOB PAa3IMYHON cOJNeHOCTH. [Ipolecchl ocMOperymsiiuu y
BO/JHBIX OPraHU3MOB rUAPOONOHTOB. bruoreHHas MUTpaIus 3JIEMEHTOB.
B3aumocBs3b Mex 1y TUApOOMOHTAMH U PACTBOPEHHBIMU B BOJIEe Ta3aMu. AOUOTEHHBIC U
OMOTreHHBIC ICTOYHHUKY Ira30B B Bojie. [Iporieccsl ApIXaHus BOJHBIX OPTaHU3MOB U CTPOCHHE UX
JBIXaTeNbHBIX opraHoB. IHTeHcUBHOCTH Abixanud. ['a3oo6men. [lpucnocobnenus 6

TUIPOOMOHTOB K JCPUITUTY KHCIOPOIa. 3aMOPHI.

2. Ponp TemmepaTypbl B KHU3HM BOJHBIX OpraHu3MoB. BrusHue TemiepaTypbl Ha
KU3HEICATCIILHOCTh THAPOOHMOHTOB. [IpeicraBuTeny BOAHBIX OPraHU3MOB  Pa3IMYHBIX
TeMIepaTypHbIX o0aacteii MUpOBOro okeaHa.

BrusiHue akTHBHOW peakiMu cpelbl Ha BOJHBIC opraHu3Mbl. Kiaccudukamwsi BOJOEMOB U




THIPOOMOHTOB B 3aBHCHMOCTH OT AaKTHBHOH peakuuu cpeapl. DakTopbl, Ompeesnsionme
BenuuuHy pH.

BnusHue cBera Ha JKM3Hb BOJHBIX OpraHu3MoB. CBETOBbIE 30HBI BOJ0eMOB. OCOOEHHOCTH
CTPOCHUSI OPTAHOB 3peHUs Y THAPOOHOHTOB. OKpacKa BOJHBIX JKUBOTHBIX. bHoOTIOMIHECTICHIINS
U ee OMOJIOTNYECKOe 3HaAUCHHE.

Bnusiare komriekca pakTopoB cpesibl Ha )KU3HEACSITEIbHOCT THAPOOHOHTOB. L{nkmomopdos.
Ce3oHHBbIE SBJICHHS B KM3HHU BOJI0EMOB. BepTuKaibHble MUTpallui OPraHU3MOB.
3BYKOpacceuBaroIte CIOU.

3. 3arpssHenue BojoeMoB. VcrouHuku 3arps3HeHHs. BnusHue 3arps3HeHud  Ha
KU3HEESATENbHOCTh I'MIPpOONOHTOB. brosiornueckoe camoouuiienyue BogoeMoB. Cucrema
canpoOHOCTH BOoJ0eMOB. OpraHu3MBbI - TOKA3aTeNN 3arpsi3HeHusl. MeTobl orpeieeHus
3arps3HEHUSL.

Tema 1.5. IluTanue n
NMUIEeBbIE
B3aMMOOTHOIIIEHUS
BOJIHBIX OPraHN3MOB

Conep:xxanue

KJIaCCI/I(l)I/IKaHI/ISI BOAHLIX OpPraHM3MOB B 3aBHUCHUMOCTHU OT XapaKTCpa IMUTaHUA. OcHOBHBIE
KaTeropuu NUIIEBBIX pecypcoB. KopmoBas 6a3za u KOpMHOCTH BoJoeMoB. CriocoObI 10ObIBaHUS
UL

Tpoduueckue rpynnupoBKH U Tpoduyeckre 30Hb B OeHTamu BogoeMoB. OCOOEHHOCTH
NUTaHHUS BOJHBIX )KUBOTHBIX. Tpoduueckre ypoBHH U NMUIIEBbIE enH. IHTeHCHBHOCTD
IMUTAHUA 1 YCBOCHHUC ITHIIIHN.

Tema 1.6. Buojornueckas
NMPOIYKTUBHOCTH
BOJI0EMOB

Conepxanue

1. OcHOBHBIE NOHATUS O NPOAYKTUBHOCTHM U NPOAYKIMHM BOJOoeMOB. buomacca. YnenpHas
npoaykius. OCHOBHBIE (haKTOPBI, OMPEEIISIONINE OHOIOTHIECKYIO IPOAYKTHBHOCTH BOJAOEMOB.
BennuuHa npoaykuuu B pa3iIMuHbIX Bogoemax. [lepBuuHas U BTOpu4Hast mpOLyKIus.
Baxneiimme 1myTH NOBBILIEHHS IPOMBICIIOBOM IIPOIYKTUBHOCTH BOJOEMOB: aKKJIIMMATU3aLUs U

Ap.

2. Meronsl cbopa turankToHa. Opynus cOopa. CeTsHOW METOJ W METOJl 3adepIIbIBAaHUSI.
Batomerpsl. JIoB miaHKTOHA MIaHKTOHOUYepnaresiMu. KoHcepBupoBaHue mpod MIaHKTOHA.
Mertons! cobopa 6erroca. Opyaus J0Ba JUIsi KAYECTBEHHOTO M KOJIMYECTBEHHOTO cOopa. Opynus
JUIs KOJIMYECTBEHHOI' 0 yueTa pacTeHuil. Cxema cTpoeHHs KOBLIOBOTO JTHOYEpHaTesl.

Crioco6b1 06paboTky mIankToHa u 6enToca. CuerHslit MeTon I'en3ena. Beibopka u gukcanus
npo0. [Tpubopsl, mpruMeHsieMble IPU KOINYECTBEHHON 00paboTKe IIIaHKTOHA, UX
XapaKTEPUCTHKA.

B ToM yuncae NPAKTHYICCKHUX U ﬂaﬁopaToprlx 3aHATHI




JlabopaTopnasi padota Ne 4 2
KauectBennas u konndectBeHHast 00pabOTKH IJTaHKTOHA U OeHToca. OnpeneneHne 6HOMacchl
HEKOTOPBIX KOPMOBBIX OPTaHHU3MOB PBIO.
Tema 1.7.- Conepxanue 4
Cucrema [Tokazarenn kadecTBa MPUPOAHBIX BOJ PHIOOXO3SHCTBEHHBIX BOJOEMOB. buosiormueckue 2
THAPOOHOJIOTHYECKOT 0 OCHOBBI HOPMHUPOBAHHMSI KAYECTBA BOBI PHIOOXO35IICTBEHHBIX BOJIOEMOB.
MOHHMTOPHHTIA Cucrema rugpobuosgoruaeckoro MoHUToprHra. OueHka cTerneHu canpoOHOCTH BOJ 1O
MOKa3aTeIbHBIM opranu3MamM. OIeHKa CTENICHH 3arpsi3HeHUS 110 BHJIOBOMY Pa3HOOOPa3HIO.
CrniocoOsI o11eHKH ypoBHsI 3arpsisHenus Bogoema (I'.I'. Bunbepr, A.B. Makpymun). Cucrema
Konksutia-Mapccona. [lIkana 3arps3HeHui 10 MHAUKATOPHBIM TaKCOHAM.
OneHka Ka4ecTBEHHOTO COCTOsIHMS BojoeMoB. Cuctema BynauBuca u ee moaudukanuu.
Omnpenenenne ouotnueckoro uuaekca. Cucremsl bexka u buka. Cuctems [latpuk u Xarrepa.
Oob1ee npeacTabieHrne 0 OMOTECTUPOBAHUU U OMOMHIUKAIMU. JIOCTOMHCTBA U HEIOCTATKH
OMOTECTUPOBAHUSI.
B Tom unciie mpakTHYECKHUX M J1a00PATOPHBIX 3aHSATHI 2
IIpakTnyeckoe 3ansitue Ne 1 2
Omnpenenenne kauecTBa MPUPOIHBIX BOJI, TOYBHI U BO3ayxa. OlleHKa CaHUTapHO-
0aKTEpHUOJIOIMYECKOTO COCTOSIHUSI 00CIIEyEMOr0 BOJIOEMA.
TemaTnka caMoCTOATEILHOI Y4eOHOH padoThl NpH U3yYeHnHu pa3aena 1
1. Cucremaruueckas npopaboTKa KOHCIIEKTOB 3aHATHH, yueOHOIl uTeparypsl (110 BolipocaM K maparpadam, riaBam y4eOHbBIX
MOCOOUA, COCTaBJICHHBIM MPETNOAaBATEIIEM ). 4
[ToaroroBka k nabopaTtopHbIM paboTaM C HUCHOJIB30BAHUEM METOJIMYECKHX pPEKOMEHAAlMi mpemnojaBatens, odopmieHue
1ab0paTOPHBIX PabOT, OTUYETOB M MOATOTOBKA K MX 3aIIHTE.
[ToaroroBka pedeparoB, cOOOIIEHHH, TPE3EHTAIMH, MMCbMEHHBIX 3aJaHH, 3a0JIHEeHNEe TaOIHUI], COCTABJICHHE CXEM U T.[I.
Paznen 2. [IpoBenenne ruipoIOrnuyeCKUX U ri;ipOXMMHUYECKHUX HCCIeI0OBAHUI HA PbI00X03SCTBEHHBIX BOJ0EMAax 146
Tema 2.1. OcHOBHBIE Copaep:xxanue 12
MOHATHS MeTeopoJiorun B | 1. Beenenue. OCHOBHBIC TOHSTHUSI METEOPOJIOTUN U TUPOJIOTHH. 3HAUCHUE
NPUMEHEeHHH THAPOJIOTHH | METEOPOJIOTHUSCKHUX (PaKTOPOB U THAPOIOTHUSCKUX HCCIICIOBAHUN B )KH3HU TUIPOOHOHTOB.
Ucropus runponorudeckux uccienoBanuii. Atmocdepa, ee crpoenue u coctas. CTpoeHue
atMocdepsl: Tporiocdepa, ctparocdepa, mezocdepa, repmocdepa, 3x3ocdepa. OzoHochepa. 12

OcHOBHBIE TIOHATHSA O BPEMEHHU.
Conneunas paguanus. Temneparypa Bozayxa. CojiHeUHas pajualys: TeMIepaTrypHas,
ynpTpaduoneToBas, uHbpakpacHas. KopoTkoBoIHOBas U IIMHHOBOIHOBAs panuanus. [psamas,




paccesHHas M1 cyMMapHas paauanus. Temneparypa BO3yXa: IIKaJIbl U €ITMHULIbI N3MEPEHUS
temneparypbl. CyTOUHBIN U roJ10BOM X0/ TeMiepatypsl. TemnepaTypHble anomanuu. [Ipubopst
JUIsl U3MEPEHUS TEMIIEPATYPhl BO3/1yXa U MOYBBI

2. Bnara B atmocdepe. Mciapenne u konaeHcanus. BiaxxHocTs Bo3myxa: abcomoTHas U
OTHOCHUTEIbHAs. YIIPYroCcTh BOASHOTO Iapa, yIpyrocTh HacklmeHus. Jlepuuur BaaxxHOCTH.
TymaHsb! u obsaka. ATMoc(hepHBIe 0CaTKU: Poca, JKUIKHA U TBEPIbIA HAJIET, U3MOPO3b, UHEH,
roJIOJIE]T, 1O /1b, TPaJl, OCAJIKH.

3. Atmocdepnoe napnenue. Ilonarue o6 armocdepHoMm aaBieHuu. bapuueckuii rpaaueHT.
ATMocdepHbIii Oapuueckuii MUHUMYM U MakCUMyM. ATMoc(hepHBI HUKIOH U aHTUIUKIIOH.
Pacripenienenrie arMocqepHOTO JaBICHUS 10 TOBEPXHOCTH 3EMITH.

AtMmocdepnas nupkyssius. Berep. Cuna Berpa. Hanpasnenue Berpa. BeTpbl IUKIOHOB U
AHTUIMKIOHOB. MecTHbIe BeTpbl. O0mas mupKyssius arMocdepsl. Po3a BeTpos.

4. OCHOBBI CHHONTHUYECKOM METEOpOJIOTUHM M KIMMAToloruu. BozaymHele Maccel U X
knaccu¢ukamus. [lorona B armocepHbIX GpoHTaX, HIUKIOHAX U AHTUIHKIOHAX.

Knumar. Knaccudukanus knumaron. KinnmarooOpasyromire mporeccsl u reorpadpuieckue
dakrops! kimMara. Kimaccudukarnus kimmmaroB. Kimmvarnyaeckue 30861 Poccnn.

Tema 2.2. O0mas
THAPOJIOTHS

Conepxanue

30

1. T'unpocdepa u ee yactu. [loustue o runpochepe. OcHOBHBIE YacTH THAPOCHEPHI.

Bopnbie 00bekThI. ['HapOIOrHYecKe YCIOBHS U TUAPOIOTHICCKUN PEKHIM.

Bnaroo6opoT 1 BoHbIN O6anaHc 3eMiin, OKeaHOB, MOpei, 03ep u pek. [loHsTre o Biaroobopore.
Maublii 1 00JIBIIION KPYyroBOPOT BOABI. BomHbI Oananc. PeuHoli cTok u rugpomerpusi. Pednoit
cTOK. XapakTepuctuka crtoka. ['maporpad peku. CKOpocTb TEUEHHUS U €€ pacueT. Jmopa
CKOPOCTEH.

2. Mopdonorust BogoeMoB. Peka u peunbie 6accelinbl. OCHOBHBIE TOHITHS MOP(OIOTHH U
MopdomMeTpun. XapaKkTepHble YacTu peku. Pednas monmHa u pycno. Peynoit 6accelin u ero
¢busuko-reorpaduyecKue yCiaoBHUs.

Bonuerit pexxum pek. [ToBTopsieMocTh 1 00€CTIEYEHHOCTh PEYHOTO CTOKA. Y POBEHb BOJIBI
MIOBEPXHOCTHBIX BOJOEMOB.

3. O3epa u ux riiaBHbIe MOPQOJIOTHUECKUE XapaKTepUCTHKH. [Iponcxoxaenne u BO3pacTHbIC
ctaauu o3ep. Mopdosiornueckue 30Hbl U MOPGHOIOTHYECKUE XaPAKTEPUCTUKH 03€epa.

4. Bopoxpanwmima. [Toastue o Bogoxpanuauiiax. Mopdosorust BogoXpaHuIuIIa.

5. JlonHsle ocaaku. JIOHHbIE OCaIK MOPEH, 03€p, BOJAOXPAHUIIHIL, pbIOOBOIHBIX IPYAO0B U UX
ocobeHHocTH. ['pyHTOBBIE KapThl. PeuHble HAHOCHI 1 MYTHOCTb PEK.
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6. MupoBoii okean. MupoBoii okeaH u ero gyactu. Penbed naa MupoBoro okeaHa.
[TpupoaHbie BoAbI 1 UX XapakTepucTrka. Hexotopeie pusnyeckue cBoiictBa Boasl. ConeBoi
COCTaB MOPCKUX U IpecHbIX BoA. Knaccugukaius npupoaHbIX BOJ 10 CTENEHU
MHHCPpAJINU3ALUH. OnTuyeckue u AKYCTHYCCKHUC CBOMCTBA IMPUPOAHBIX BOJ.

7. O01mas xapakTepuCTHKa IPUIMBHO-OTJIMBHBIX siBiieHUi. [TpunrBooOpasyromiye cuibl.
Teuenns, ux xapakrepuctuka u kinaccuukanus. llonstie o teyenmsax. Kmaccuduxanms
TEUYEHUI M0 CHUjaM HX BBI3BIBAIOIIUM, PACIIOJIOKEHUIO B TOJNIIE BOABI, (PU3MKO-XMMUYECKUM
cBoricTBaM. ['pailueHTHBIE, BETPOBBIC U NPWIMBHBIC TeueHUs. M3MepeHne TeueHun.

8. TemioBoii OamaHc BOAHBIX 00bEKTOB. [IoHSATHE O TEIJIOBOM 0OajaHCce BOJHBIX OOBEKTOB.
HcTounnku MOCTYIUICHHS U PACXO0IOBAHUS TEILIA.

TemmnepaTypHBbIi pesKUM BOAHBIX 00bEKTOB. TeMrepaTypHbIii peKUM peK, MPYI0B, MPECHBIX
03€p, BOJOXPAHWIHIL U MOPEH.

B ToM unciie MPpaKTHYECKHUX 3aHATUH M J1a00PATOPHBIX padoT 12
Jlaboparopnasi pabota Ne § 2
Pacrnipenenenue croka o ce30HaM rojia u NocTpoeHue ruaporpada.
JlaboparopHasi pabota Ne 6 2
YcrpoiicTBo 1 paboTta Mopckoi BepTyiku. O6padboTka HaOII0IeHUH, BHITTOJIHEHHBIX C
MOMOIIIIO BEPTYIIKH.
JladopaTopnasi padota Ne 7 2
BoruepunBanue npoduis MOMEPEYHOTO CEYEHHUS PEeKH M pacdyeT ero MophoMEeTpUUECKHX
BEJINYMH.
Jlaboparopnasi pabota Ne 8 2
Pacuer MmopdomeTpuuecknx BeIHUUH 03epa (IUIomaab, JINHA, IUPHUHA, TTyOnHa, 00BeM 03epa,
M3pPE3aHHOCTh OEPErOBOM JTMHUN).
JlabopaTropnasi pabota Ne 9 2
N3yuenue npubopoB i B3ATHs POO JOHHBIX OTIOKEHUH.
N3ydenne mpuOOpoB 11 B3ATHS MPOO JOHHBIX OTIOKEHUH (JIOTHI, THOUEPITATEIH, TOHHBII
uryn). PacueTsl o onpe/esieHro TBEpAOro CTOKa, CTOKAa HAHOCOB M MOAYJISI TBEPOTO CTOKA.
Jlaboparopnasi padora Ne 10 2
BrruepunBanue KpUBBIX TEMIIEPATYPHOTO peKUMa MO CE30HY Toja.
Tema 2.3. I'maposiorus Coaep:xkanue 6
Bo10eMOB Poccuiickoit OO61mas xapakTepucTuka peuHoi cetu. O01as XxapakTepUCTHKa PEYHON CEeTH U KIlacCU(pUKaLus 6

Denepanun

pek mo Oaccelinam okeaHoB. Mopdonornyeckre 0cCOOEHHOCTH PeK, XapaKTep BOAHOTO MUTAHMS,




JIOHHBIE OCaAKH. ['MapoJIorus U THAPOXUMUS KPYITHENIIUX PEK CTPAHBI.

I'unponornyeckas xapakTepucTHKa KpymHeHmux Bogoxpanuini. Kiaccudukanus, oomas
TUAPOJIOTUYECKAs XapaKTEPUCTUKA KPYITHEUIINX BOJOXPAHUIIUIL. [ HAPOIOrMUecKU PEKUM
KPYIMHEHIINX IPECHBIX U COJIOHOBATHIX 03ep. Knaccupukanus, ruipoIorudecKuii u
TUAPOXUMUYECKUI PEXXUM KPYITHENIINX IIPECHBIX U COJIOHOBOJHBIX 03€P.

Tema 2.4. DuznuecKue
CBOIiCTBA U XUMHYECKHI
COCTaB BOJbI
Pb100X0351iiCTBEHHBIX
BOJI0EMOB

Conep:xxanue

10

1. 3HaueHne THAPOXMMHUHU Ui BEJACHHS PHIOHOTO xo3siicTBa. IloHsATHE pHIOOXO03SIICTBEHHON
THIPOXUMUHU. BrusHHEe WHTCHCH(UKAMOHHBIX MEPONPUATHI Ha TUIPOXUMHYECKUN PEXUM
pPBI00X03AUCTBEHHBIX BO10eMOB. [ToHATHE O MPOTYKIIMOHHON U TOUCKOBOW T'MIPOXUMUH.
XHWMHUYECKUH COCTAB U MUHEPAIA3aLUs IPUPOAHBIX BOA. [ 1aBHBIE HOHBI B BoZe. PacTBOpeHHbIE
ra3pl. buorennsle u opranndeckue BemecTsa. MUKpO3JIEMEHTBHI.

Paznuuue Bog MupoBoro okeana u NpeCHOBOJIHBIX BOAOEMOB. 3aKOH ITIOCTOSHCTBA COJIEBOIO
cocraBa. ConeBoil OajlaHC U MUHepaJIu3aLusl.

2. Knaccudukanus npupoaHbIX BOJ M0 BEIMYMHE U XapaKTepy MUHEpaTU3alllu.
Knaccudukanus npupoaHbIX BOJ 10 MUHEPAIHU3AINH U IO XUMUYEeCKOMY cocTaBy 1o O.A.
Anexuny. [IpoctpancTBeHHBIC U BPEMEHHbBIE U3MEHEHUS THIPOXUMHUUYECKUX XapaKTEPUCTHK.
N3meHeHus riIpOXMMUYECKOTO PEKKUMAa MO aKBaTOpHH BojgoeMa. Ce30HHbIE H3MEHEHUS
MoKa3aTesiel TUAPOXUMUYECKOTO PEKUMA.

3. TpeboBanusi, mpeabsBIIeMble K KOHTPOJIIO KadyecTBa NPUPOAHONH Bojabl. HopmaruBHas
JOKyMeHTalus. TepMUHBl M OIpeseleHuss B 00JacTh KOHTPOJIS KadecTBa NMPUPOJIHBIX BOJ.
@denepanbHble, PETHOHAIBHBIE M OTPACIEBbIE HOPMATHBHBIE JIOKYMEHTHI, OIPEIECISAIONINE
TpeOOBaHUS K KAUeCTBY NPUPOJHBIX CTOYHBIX BO/L.

B ToM unciie MPpaKTHYECKHUX 3aHATHH M J1a00PaATOPHBIX padoT

Jlaboparopnasi padora Ne 11
Ornpezesienre Npo3pavyHOCTH, MyTHOCTH U IIBETHOCTH BOJIBI B JIJAOOPATOPHBIX YCIOBUAX

Tema 2.5. OT60p npod
BOJIbI M MOJATOTOBKA UX K
XHMHYECKOMY aHAJIU3Y

Conep:xxanue

E N

OTt00p 1 KOHCepBaIys Mpod BObI. Buibl mpoO BOABI: MPOCThIE, CMENIaHHbIe. Buibl oTOopa
npo0: pa3oBkie, CepHitHbIe. Y cioBus 0TOOpa npob. PenpeseHTaTuBHOCTH P00. [IpuHIUITBI
otbopa npeacTaBuTeNbHBIX TP00. [IpodooTOoopHIKH. YacToTa oTO0pa nmpod. OTdop mpobd Ha
BOJIOTOKAX M BOJOEMaXx, B MECTax cOPOCOB CTOYHBIX BOoJ. KoHcepBalus npod Ha pa3iudHbIe
MHIpEAMEHTHI. XpaHeHue po0 BOJIbl, TPAHCIIOPTUPOBKA.

Tema 2.6. IIpoBenenue

Copaep:xxaHnue

28




XUMHUYECCKOIo aHajim3a
BOAbI

1. 'a30BBIi pexkuM BOIOEMOB. PacTBOPUMOCTH ra30B B BOZE U (PaKTOPHI, BIUSIONINE HA 12
pactBopumocTh. Kucinopoa. CepoBogopo. YTIIeKuCbIii ras.

2. KapbonatHoe paBHoBecue u ero ¢popmsl. [lonstre o kapooHatHoM paBHOBecuH pH BOBI.

KuCcI0THOCTD 1 IE€T0YHOCTD BOJIBI.

MunepanbHbIe BeIeCTBa B MPUPOIHBIX BoJaX. JKECTKOCTh BOABI: MOHITHE O KECTKOCTH,

KJIaccu(UKaIus BOJ B 3aBUCUMOCTH OT JKECTKOCTH. XJIOPUBI M CyIb(haThl: paCIpOCTPaHEHUE U

MCTOYHUKHU MOCTYIICHUSI.

3. Opranuuyeckoe BEIIECTBO B Boje. Xumuueckoe mnoTpedinenune kuciopoga (XIIK) u
ouoxumuueckoe mnorpedsienne kuciopona (BIIK). IMTonstue o XIIK u BIIK. Hcrounwku
MOCTYIUICHUSI OPTaHMYECKHX BEUIECTB B BOJOEM. BiMsHHE OpPraHMYecKoro BeIIeCcTBAa Ha
3arpsiI3HEHHOCTh BOJOEMOB. METOIUKU ONpeAeNeHUs] HHTETPaJbHBIX TOKa3aTelell BOJBI.

CymHOCTh MHTErpAIbHBIX TIOKa3aTeNeld KadecTBa BOJBI, MX HEOOXOAMMOCTh KakK HamOoiee

IPOCTHIX M HMHPOpMATUBHBIX. [lepcriekTuBa MX HCMONB30BAHUS JJIS OLICHKH KadyecTBa BOJbI.

Mertoauku ompejiesieHuss B BOAE: MUHEpaibHOro ocrarka, okuciasiemoctu (XIIK, BIIK, TIO),
TOKCUYHOCTH, MUKPOOHOJIOTHUECKHUX TTOKa3aTeleH.

Buorennsie snementsl B Boge. Coenunenus azota u ¢ocdopa. XKenezo B Boge. Mcrounnku
noctymuieHus. Ce30HHas M CyTOYHAs IMHAMUKA.

KpyroBopot 6uorenHsix 35memeHToB. Kpyrosopor yriaepoaa, hocdopa u azora.

B ToM Yuc/ie IPAKTHYECKUX 3aHATHH U J1a00paTOPHBIX padoT 16
Jlaboparopuasi padora Ne 12 2
Omnpenenenue KUCIopoia B BOJIE.

Jlaboparopnasi padora Ne 13 2
Onpenenenue cepoBoOpoja B BOJIE.

Jlaboparopnasi padora Ne 14 2
OmnpexneneHne KUCIOTHOCTH U MIEIOYHOCTH BObl. Onpenienenne akTHBHOM PEaKIiy BOJBI.

Jlaboparopnasi padora Ne 15 2
Onpenenenue o01IEH JKECTKOCTH U KaJIbLUS B BOJIE.

Jladoparopnasi padora Ne 16 2
OnpeneneHue XJIOpUJI0B B BOJIE.

Jlaboparopnasi padora Ne 17 2
Omnpenenenne cynb(aToB B BOJE.

JladopaTopnasi padora Ne 18 2

Omnpenenenue BIIK u XIIK B BoJe.




Jladoparopnasi padora Ne 19 2

Ornpezenienne a30TcoAepKaluXx OMOTeHHBIX AIIEMEHTOB B BOJIE.
Tema 2.7. Conepxanue 6
I'mapoxumuyeckasn buoxumuueckoe nmotpediaeHue kucinopona (bITK). 6
HHAUKALUA Buoxumuueckoe norpedienune kucnopona (BIIK): ynenbHbiil pacxon KHCIOpOIa, BIUSIHAEC
OMOTIPOTYKIIMOHHBIX UHTEeHCUUKAIMOHHBIX MeponpusTrii Ha BIIK, pacnpenenenue BIIK no Beprukanm.
NMpoIeccoB OxkHCcnseMOCTh: IEPMAHTOHATHAS U OnxpoMaTHasi. [lepBuyHas mpoayKIUs U

PBIOONIPOIYKTUBHOCTD. bruotnueckuii 6ananc. [lepBudHas mpoayKIus: BaJloBast U YUACTAsI

nepBuyHas npoaykuus. OnpenenaeHue nepBUYHON IpoAyKIuU. buotnueckuii 6anauc:

JTUCTPYKIIMOHHBIC U TPOIyKIIMOHHBIE MPOIecchl. bamaHc OMOTeHHBIX U OPraHUYECKUX BEIICCTB.

lMuppoxumMuveckre MoKa3aTeiu B YCIOBUSIX UCKYCCTBEHHOM 3BTpodukaruu. [IpuxoaHas u

pacxojHas yacTu OajaHca OpraHMYECKUX BElIeCTB. PacyeT konnyecTBa OpraHuuecKux 1

OMOTCHHBIX BEIIECTB. BiusiHre MUHEPATLHBIX YIOOPEHUI Ha THAPOXUMUICCKHI PEKIM

BOJIOEMOB M Ha OMOJIOTHYECKYIO MPOJYKTUBHOCTb.
Tema 2.8. Kpurepunu Conepxanue 6
OLCHKH KAa9€CTBA BOABI IO | Texponornuyeckre HOPMaTHBLL. Y cTaHOBIIEHHE PhIboXo3siicTBennbIx [IJIK. Kpurepuu xauectsa 6
THAPOXUMHIECKUM BOIbI. Kitacchl canpoOGHOCTH U KJIacChl YPOBHS TPO(GHOCTH. [ MAPOXUMHYECKHE TIOKA3aATEIH
HOKA3ATEIAM carpoOHOCTH. 3arpsi3HEHUE TPUPOIHBIX BOJ M €r0 MMPEIOTBpaIleHre. MeTOIbl OUUCTKH

CTOYHBIX BOJI. ICTOYHHMKY MMOCTYIUICHHSI 3arpSI3HSFOIINX BEIIECTB B BOJOEMbI. METOIbI OUUCTKH

CTOYHBIX BOJI: MEXaHUYECKas, OMOJIOTHUYECKasl, XHMHUYECKast U (PU3UKO-XHUMHUYCCKASI.
Tema 2.9. CoBpeMeHHbBIE Conepxanue 10
MeTO0/1a AHAJIH3a BOJAbI

3HaYCHHWE pa3UYHBIX METOJOB aHajiW3a BOABI Ui PHIOOBOACTBA. IKCIPECC-METOJBI, 10

CTaIlMOHAPHBIC U UHCTPYMEHTAJIbHBIEC METO/Ibl aHAIN3a BOJIBI.

DKcnpecc-MeToIbl onpeaeneHus: PU3NYECKUX U OPTaHOJIENTUYECKUX CBONCTB BOJBI.
Ornpezenienne TeMIepaTypbl, IPO3pavyHOCTH, IIBETHOCTH, 3alaxa U BKyca BOJIBI.
Peructpaiiusi ycaoBHii BeIpAIIUBaHUS C UCIIOIH30BAHNEM KOMITBIOTEPHON TEXHHUKH.




DKcnpecc-MeTo1 OIIpeleeHUs KUCIopoaa, kene3a u pH B Boae. Konopumerpuueckuii meron
onpezeneHus kuciaopoaa. Onpenenenue pH no okpacke pacTBopa U JIakMycoBoi Oymare.
Omnpenenenue xeesa Mo OKpacke pacTBopa. DKCHPECC-METO bl OMPEeNICHUsI COJIEBOTO COCTaBa
BOJIBL. DKCIIPECC-METO/IbI OTIPEICTICHUS CYIb(AaTOB M XJIOPUIOB B BOJIE 110 XapaKTepy
00pa30BaBIIerocs 0cajka. DKCIPECC-METO bl OIPEEICHNUs OMOTEHHBIX 3JIEMEHTOB B BOJIE.
DKcIpecc-MeTOo bl ONpeAeTICHU aMMOHUITHOTO a30Ta, HUTPUTOB U HUTPATOB 110 OKpPacKe
00pa30BaBIIErocs 0CaIKa.

KonTpoJsbnas pabora

TemaTnka caMOCTOATEIBbHON y4eOHOH padoThl NPH U3y4YEeHHH pa3aena 2

1. Cucremarndeckast mpopabOTKa KOHCIIEKTOB 3aHATHH, y4eOHOI TUTEepaTypsl (110 BOIIpocaM K maparpadam, riaBaM ydeOHbBIX
10COOMH, COCTaBIICHHBIM NPEIOAaBaTEIIEM).

[MonroroBka K abopaTopHbIM paboOTaM C HCHOJIB30BAHMEM METOAMYECKHX PEKOMEHJAIUil TpernojaBarens, opopMIIeHUE
71a00paTOpHBIX paboT, OTUYETOB U MOATOTOBKA K MX 3aIHUTE.

[TonroroBka pedeparoB, cooOIIEHUH, TPE3CHTAIMA, TUCBMEHHBIX 3a/IaHHH, 3aNI0JTHEHUE Ta0JIUI], COCTABJICHUE CXEM H T..[I.

14

[IpomexyTouHAsE aTTeCTALMS — IK3aMeH M0 MOYJII0

Y4yeOHas npakTuka

Buasbi pador

W3yuenne MHCTPYKIHI 10 TEXHUKE O€30MaCHOCTH pU paboTe Ha BOJIOEME U B Ta00OpaTOPHSIX.
I'unpobuonornveckue ucciaeIoBanus Mpoo BOJIbI PA3IMYHBIX PHIOOXO03SHCTBEHHBIX BOJJOEMOB B J1a00OpaTOPHUH.
Co6op u 06paboTka mpod (HUTOTUIAHKTOHA.

COop u 06paboTka mpod 300MIaHKTOHA.

CO6op u 06pabdoTka mpod OeHroca.

COop u omnpeneneHne MakpopHuTOB, COCTABICHUE IIaHA 3apAacTaeMOCTH BOJOEMA.

Wsrorosnenue repoapusi.

H3srorosiieHue u pecTaBpaiys KOJUICKIIUN THAPOOHOHTOB.

O06o00meHre 1 aHanu3 MaTepuaa JJisi OT4eTa 1Mo y4eOHO! IpaKTHKe.

N3yuenue npaBuil TEXHUKH O0€30MTACHOCTH MPH MPOBEACHUN THAPOJIOTHYECKUX, METEOPOIOTHUYCCKUX U TUIAPOXUMHUECKUX
HaOJII0ICHUH.

I'uaponornyeckue uccaeI0BaHus Ha PIOOX03sICTBEHHBIX BojjoeMax. O0ceioBaHue yqacTKa peKku (pyciia).
BrImosTHeHNE KOMIUIEKCHBIX BOJOMEPHBIX HAOIIOICHUN C 3aITUCHI0 U 00pa0OTKOM Pe3yabTaTOB H3MEPEHUH.
[IpoBenenue 1 00pabOTKa MPOCTEUIIIMX METEOPOJIOTHUECKUX HAOTIOACHUH.

OT160p npoO BOMBI U IOATOTOBKA UX K aHAIIU3Y.

[IpoBenenue 1 00pabOTKA IHIPOXUMUYCCKUX HAOJIIOICHHH.

36




OHeHKa TUAPOXUMHUYCCKOI'O COCTOAHMA pBI6OX03$[I\/JICTBeHHBIX BOJOCMOB.
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3. YCJIOBUA PEAJIM3ALIUU TPOPECCHOHAJIBHOI'O MOAYJIA

3.1. Jlnsa peaqm3anum nporpamMmbl NpodecCHOHAIBHOIO MOIYJS JOJIKHBI ObITh
NPeayCMOTPEeHbI cJieAyIolHe ClielHaJbHbIe OMeIleHUs:
KaOuner MOHMTOpPHUHTA cpebl O0UTAHUS THAPOOHOHTOB.
O6GopynoBanue yueOHOro KabuHera:
KJIacCHasl JIoCKa, pabodyee MeCTO MpenogaBaTes,
oOyyarouxcs,
TexHuveckue cpeacTBa 00y4eHus :
KOMITBIOTEP C JINLIEH3MOHHBIM IIPOTPAMMHBIM 00ECTICYCHHEM,
YueOHO-HATIAAHBIE ITIOCOOM:
KOMIUIEKT y4eOHO-HArISAHBIX TTOCOOWA, CTEHbI, IEMOHCTPAIlMOHHBIC IIAKAThl, Y4eOHUKU U
CIpaBOYHAs JINTEpaTypa, yydyena M MYJSKH TUIPOOMOHTOB, HAOOpPHI BJIAXKHBIX IMpPENapaToB
THJIPOOMOHTOB, MUKPOCKOITBI, BECHI Pa3HBIX THUIIOB, HHCTPYMEHTHI, Tab0opaTOpHOE 000pyAOBaHHUE
U TOCyJa, IITEeMIeNb MUIETKU, 0aTOMETphl, AHOYEpIaTeNb, BOAHBI TepMOMETp, OapoMeTp-
aHEepOU[, TICHXPOMETP, PACXOAHbIE MAaTEPHAbl JJIsl BBIMOJIHEHUS BCEX BUIOB INPAKTHUYECKUX
pador.
JlabopaTopusi BbIpaluBaHus HEeHHBIX BUA0B 0eClI03BOHOYHBIX
Oo6opynoBanne y4e0HOro KaduHera:
YcTaHOBKa 3aMKHYTOTO BOJOCHAOXeHHs C OacceiiHaMM JUIsl COJCpKaHWS IICHHBIX BHJOB
0eCIO3BOHOYHBIX, TECT-CUCTEMBI ISl KOHTPOJS CPeAbl coAepkKaHUs OECHO3BOHOYHBIX, YKUBBIC
00pa3Iibl IEHHBIX BUIOB OSCIIO3BOHOYHBIX.

VYyeOHasi mpakTUKa peanusyeTcsl Ha 0a3e oOpa3oBaTeNbHOI OpraHU3alui B KaOMHETaxX U
nabopaTopusx, OOECIEUYMBAIONINX  BBIMOJIHEHHWE BCEX BHJOB paboT, OmpeeseHHBIX
CoJIep>KaHuEM MPOTrpaMMbl

mocaJO4YHbIC MCCTa II0 KOJHUYCCTBY

3.2. UndopMmanmoHHoe odecrniedeHne peajn3aluu NporpaMmbl

Jnia peanuzauuu nporpaMMmbl OHOIMOTEUHBINH (OHI 00pa30BaTEIbHON OpraHU3aINH
UMeeT TeyaTHble W (MITM) SJIEKTPOHHBIE 00pa3zoBaTelbHbIE U WH(POPMALMOHHBIE PECYpCHI IS
UCIIONIb30BaHUsI B oOpasoBaTenbHOM mpouecce. CHHCOK M3JaHUM  TPENCTaBI€H B
NudopmannonHoMm obecrieueHUU 00pa30BaTEIbHON MPOrpaMMbl (MPUIIOKECHHE 5 K MPOrpaMMe
MOJITOTOBKU CHEIMAIMCTOB CPEHETO 3BEHA).

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA
IMPO®ECCHUOHAJIBHOI'O MOAYJIA

Kox v nanmenoBanue

npogdeccuoHAIbLHBIX
KOMIIeTEeHIINIA, Kpurepuu onenkn MeToabl OLIEHKH
(popMupyeMbIX B paMKax
MOTYJIsI
1 2 3

[IK 1.1. IIpoBoauTh
THAPOJIOTHYECKUE U
THIPOXUMUYCCKHEC
HaOJIFOeHUS HA
PBIO0X 031 CTBEHHBIX
BOJIOEMAX.

- IPaBUJIBHO BBIMNOJIHAET
METEOPOJIOTHYECKHE HAOIIOICHUS,

- IPaBUJILHO IIPOBOJIUT THJIPOMETPUUECKUE
WU3MEPEHMUS;

- IPaBUJILHO BBIOUPAET METO/IbI
IIPOBEJCHUS TUAPOIOTHUECKUX U
Mopdostornueckux paboT Ha BOJOEMAax

DKcrnepTHOE HAaOIII0/ICHUE
[PH BBIIOJHEHUHU PabOT
Ha y4eOHOH MpaKTHKe,
PCILICHHU CUTYaIMOHHBIX
3a/1a4.

[1K 1.2. Otbupats u

- PaBMJIBHO OTOMpAET U 00padaThIBacT

DKCIIepTHOE HAOIIOACHUE




o0pabaTeIBaTh
THIPOOHOIIOTUIECKUE U
THIPOXUMUYECKUE MTPOOBI

THIPOOHOIIOTUIECKUE U
THIPOOHOXUMHUYECKUE TIPOOBL;

- IPaBUJILHO OIpEJeIIsieT capoOHOCTh
BOJI0EMOB 110 OpraHU3MaM-HHIUKATOPaM.
- IPaBUIILHO OIpeJeIIeT BUIOBOH COCTAB
BOJIHBIX PACTEHUH U THIIPOOHOHTOB;

- IPaBUJILHO OIpeesisieT PU3nuecKue
[IOKAa3aTeNH BOJbL;

- IPaBUIILHO MPOBOJUT paboOTy 10 cOOpy U
00pabOTKU THAPOXUMHUECKUX MPOO.

IIPY BBIIIOJIHEHUH padoT
Ha Y4eOHOU U
IIPOHM3BOACTBEHHOM
MPAKTUKAX, PEIICHUN
CHUTYAI[OHHBIX 3a/1a4.

I1K 1.3. Cobupats,
o0OpabaTeIBaTh U
aHAJIM3UPOBATh
UXTHOJIOTHUECKHC
MaTepHaJIbL.

- IPaBUJIBHO BHINOJHSAET cOOp, (huKcanuto,
XpaHEHHE, ITUKETUPOBAHUE,
JTOKyMEHTHPOBaHHE MaTEpUAIOB MOJIEBBIX
HCCIICIOBAHMM;

- IPaBUWJILHO HJICHTU(DHULIUPYET
MOpP(OJIOTHYECKUE TIPU3HAKU PHIO

- IPaBWJILHO BBITIOJIHSET BapUAIIHOHHO-
CTaTUCTHUYECKYIO0 00pabOTKy
MXTHOJIOTHUYECKOT0 MaTepHuaa;

- IPaBUWJILHO TIPOBOJIUT MEUCHHE PHIO;

- IPAaBUJIBHO TI0JIB3YETCS
HUXTHOJIOTHYECKUM 000PYIOBAHUEM C
coOmroieHreM TpeOOBaHMd OXpaHbl TPy
IPU MX IKCILTyaTallUH.

OkcnepTHoe HaOI0IeHUEe
IIPY BBIIIOJIHEHUH padboT
Ha y4eOHOH 1
MPOU3BOACTBEHHOMN
[IPAKTUKAX, PELICHUN
CUTYallMOHHBIX 33]1a4.

IIK 1.4 OnenuBathb
COCTOSIHUE UXTHO(haYHBI

- IPaBHJILHO OIUCHIBACT
MOP(OJIOTHUECKUE U AaHATOMHYECKHE
MIPU3HAKH PHIO;

- IPaBHJILHO OTIPEJIeNISIeT BUIOBOW COCTAB
UXTHO(AYHBI.

OkcnepTHoe HaOI0IeHue
U OIICHKA Ha
NPaKTHYECKHUX 3aHATHSIX,
IIPY BBIIIOJIHEHUH padoT
10 TIPOU3BOJICTBEHHON
MIPAKTUKE

IIK 1.5 KonTponupoBath
rapameTpbl prI0OBOIHBIX
TEXHOJOTHYECKHUX
IIPOLIECCOB.

- IPaBWIbHO PETUCTPUPYET ITapaMETPhI
BOJIbI B pI)I6OBOI[HI)IX €MKOCTAX,

- MPaBWJIBHO BEJIET KypHAJl PEruCTpanuu
YCIIOBUY BBIpAIIIMBAHMS OOBEKTOB
aKBaKyJIbTYpPHI;

- HPaBUJILHO ITOJIB30BATLCA
U3MEPHUTEIBHBIMU TPUOOPAMH:
OKCUMETPOM, PH-METPOM, HOHOMETPOM;

- YETKO OIpeJeisieT HEMCIPAaBHOCTH B
pabote prIOOBOIHOTO 00OPYAOBAHUS

- MPaBUIJIBHO PEryIupyeT padory;
pBIOOBOHOTO 00OPYIOBAHUS

DKCcnepTHOE HAOII0IeHUE
U OIICHKA Ha
NPaKTHYECKHUX 3aHATHSIX,
IIPY BBIIIOJIHEHUH padboT
1o y4eOHOI IpaKkTuKe

OK 01. BeiOupats criocoOsl
peleHus 3a1a49
npodeccHoHaIbHOM
NesITeTbHOCTH,
NPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTAM.

- 000CHOBAaHHOCTH IOCTAHOBKU IIEJIH,
BbIOOpA M TPUMEHCHHSI METOJIOB U
Croco00B pemieHus IpoheCCHOHATBHBIX
3a/1a4;

- aJIeKBaTHas OLIEHKA U CaMOOIIEHKa
3¢ (HEeKTHBHOCTH M Ka4eCcTBa
BBINIOJTHEHUS MPOGECCHOHATBHBIX 3a/1a4

DKCnepTHOE HAOII0eHUE
U OIICHKA Ha
NPaKTHYECKHUX 3aHATHSIX,
IIPY BBIIIOJIHEHUH padoT
10 TIPOU3BOJICTBEHHON
MPaKTUKE

OK 02. Ucnionp3oBathb
COBPEMEHHBIC CpPEJICTBA
IIOMCKa, aHaJIu3a U

- ACIIOJIB30BAHHE PA3IMYHBIX UICTOYHHUKOB,
BKJIIOYAsl DJIEKTPOHHBIE PECYPCHI, MEAUA-
pecypcebl, MHTEpHET-pecypchl,

DKCnepTHOE HAOII0CHUE
U OII€HKA Ha
MPAKTUYECKHUX 3AHITHUSIX,




UHTEPIIPETALNN
uHbOpMaLNH, 1
UH(POpPMaIMOHHBIE
TEXHOJIOTHUH IS
BBITIOJTHEHUS 33124
npodeccrnoHaIbHOM
JEATEILHOCTH.

MEPUOTNIECKUE U3AAHUS TI0
CTIEUATBHOCTH JIJISl pEIICHUS
npodeCCHOHATILHBIX 3a]1a4;

- 3(0peKTUBHOCTH UCTIOIL30BAHUS
WH(POPMAIIMOHHO-KOMMYHHUKAITUOHHBIX
TEXHOJIOTHH B MPO(heCCHOHATLHON
JESTEeTBHOCTH COTJIACHO (POPMHUPYEMbIM
YMEHHUSM U MOJTy4aeMOMY
MPAKTUIECKOMY OIIBITY

IIPY BBIIIOJIHEHUH padoT
10 ITPOU3BOJICTBEHHOM
IPaKTHKE

OK 03 I[1nanupoBath u
peaa30BhIBATH
coOCTBEHHOE
npoeCCHOHAIILHOE U
JUYHOCTHOE Pa3BUTHE,
MPEINPUHIMATEIECKYIO
JeSTEIILHOCTh B
npodeccuoHanbHOU chepe,
MCIIOJIb30BaTh 3HAHUS T10
(UHAHCOBOW TPAMOTHOCTH
B Pa3JIMYHBIX )KH3HECHHBIX
CUTYaIIUSX.

- ICMOHCTpAIlHsI OTBETCTBCHHOCTH 32
[IPHUHATHIE PEIICHNUS;

- 000CHOBAHHOCTH CAMOAHAJIN3a U
KOPPEKIHS PE3YIbTaTOB COOCTBEHHOM
paboTsr;

- palroHaabHAast OpraHu3alus
COOCTBEHHOM JI€SITCIILHOCTH,
IIPOrHOCTUYECKAs OLIEHKA IEJIH K BEIOOP
CITIOCOOOB €€ JOCTHKEHHUS

DKCnepTHOE HAOII0CHUE
MIPH BBITIOJTHEHUH padboT
Ha MPOU3BOACTBEHHOMN
MIPAKTUKE, PEIICHUH
CUTYaIIMOHHBIX 3aJ1a4.

OK 04. O¢ddexruBHO
B3aUMOJICHICTBOBATh U
paboTaTh B KOJUICKTHBE H
KOMaH/Ie.

- B3aUMO/ICHCTBUE C 00YUarOIIMMHUCS,
NpenoaaBaTeNsIMA U MaCTEPaMH B XOJ1e
o0y4eHus1, C pyKOBOJTUTEIISIMUA y4eOHOU 1
IIPOM3BOICTBEHHON MPAKTHK;

- 000CHOBaHHOCTbH aHAJIN3a PAOOTHI
4JICHOB KOMaH/Ibl (11O TYUHEHHBIX )

DKCnepTHOE HAOII0eHUE
Y OLICHKA Ha
MPAKTUYECKHUX 3aAHITHUSIX,
MIPY BBITIOJTHEHUH padboT
10 ITPOU3BOJICTBEHHOM
MIPAKTHKE

OK 05 OcyiecTBiATh
YCTHYIO U TUCbMEHHYIO
KOMMYHHKAITUIO Ha
roCy/1apCTBEHHOM SI3bIKE C
y4eToM 0COOEHHOCTEH
COLIMAJILHOIO U
KYJIbTYPHOT'O KOHTEKCTA.

-TPaMOTHOCTb YCTHOM M MHUCbMEHHOMN
peuu;

- ICHOCTh ()OPMYITUPOBAHUS U U3JTOKCHUS
MBICTICH

DKcnepTHOe HAOII0IeHHEe
U OLICHKA Ha
MPAKTUYECKUX 3aHATHUSAX,
MIPY BBITIOJTHEHUH padboT
10 ITPOU3BOJICTBEHHOM
MpaKTUKE

OK 07. CopnelicTBoBaTh
COXPAHEHUIO OKPYKAKOLIEH
Cpelbl,
pecypcocOepekeHHnIo,
MIPUMEHSTh 3HaHUS 00
M3MEHEHHUHU KJIMMaTa,
MPUHIIMIIBI OEPEKITHUBOTO
MIPOU3BOJICTBA, 3P (HEKTUBHO
JIENCTBOBATH B
Ype3BBIYAHBIX CHUTYAIIHSIX.

- 3¢ pexTBHOCTH BBIMOTHEHMS paBui Th
BO BpeMs YU9eOHBIX 3aHATUH, IPU
MPOXOXKICHUH YueOHOM 1
IIPOU3BOJCTBEHHOM IIPAKTUK;

- 3HaHHE U UCIIOJIB30BaHUE
pecypcocOeperarommux TEXHOJIOTUN B
00JacTy TeNeKOMMYHUKALIUN

DKCnepTHOE HAOI0ICHUE
U OIICHKA Ha
NPaKTHYECKHUX 3aHATHSX,
IIPY BBIIIOJIHEHUH padoT
0 TIPOU3BOJICTBEHHON
MPAaKTUKE

OK 09. ITons3oBarbest
npodeccrnoHaIbHOM
JOKYMCHTAIIUCH Ha
rOCyAapCTBEHHOM U
WHOCTPaHHOM SI3bIKaX.

- 3()(peKTUBHOCTP MCIIOJIE30BAHHUS B
poecCHOHATLHOM JIeATEIIBHOCTH
HEe00XOAUMOU TEXHUYECKONU
JOKYMEHTAI[UH, B TOM YHCIIC Ha
aHTTIUICKOM SI3BIKE.

DKcnepTHOE HAOII0eHUE
U OIICHKA Ha
NPaKTHYECKHUX 3aHATHSIX,
IIPY BBIIIOJIHEHUH padoT
10 TIPOU3BOJICTBEHHON
MIPAKTUKE
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