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1. OBIIIAS XAPAKTEPUCTHKA PABOYEH ITPOI' PAMMEBI
[MPOOPECCHUOHAJIBHOI'O MOAVJIA

IIM.01 KOHTPOJIb BOJHbBIX bBUOJIOI'MYECKUX PECYPCOB
N CPEJbBI UX OBUTAHUA

1.1. Henp u nmuanupyembie pe3ynbTaTbl OCBOCHHS MTPO(PECCUOHATBEHOTO MOI YIS

B pesynbrare uzyueHust npoeccuoHaibHOro MO/ 00yUaloUiCcs TOKEH
OCBOMTb OCHOBHOM BU/J AeSATENbHOCTU «KOHTPOIBH BOAHBIX OMOIOTHYECKUX PECYPCOB
U Cpeibl X OOUTAHUS» U COOTBETCTBYIOUINE €My OOIIME KOMIETEHIINH U
npodeccCuOHaIbHBIE KOMIIETEHIINH

1.1.1. Tlepeuenp 0OITUX KOMIIETCHITUI

Kon HanmenoBanue oOMX KOMIIETEHIIAN

OK 01. | BeiOuparb crocoOsI perieHus 3a1a4 mpoGeCcCHOHAIBHON eI TEIbHOCTH
PUMEHHUTENIBHO K Pa3InIHBIM KOHTEKCTaM.

OK 02 Hcnonp30BaTh COBpEMEHHBIE CPEACTBA TOUCKA, aHAIU3A U
UHTEpIpeTaluu HHPOpMaIH, 1 HHHOPMAITMOHHBIE TEXHOJIOTUH JIJIs
BBITIOJTHEHUS 3a/1a4 PO ECCUOHAIBHON JIEITEIIbHOCTH.

OK 03 [ImanupoBaTh U peann3oBbIBaTh COOCTBEHHOE MPOGECCUOHATFHOE
JTHYHOCTHOE Pa3BUTHE, MIPEIITPHHUMATEIBCKYIO e TEIIEHOCTD B
npodeccruoHalbHOM cdepe, UCIIONB30BaTh 3HAHUS 110 (PHHAHCOBOM
IPaMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CHTYAIIHSIX.

OK 04 | DddexTrnBHO B3aUMOIEHCTBOBATH U Pa0OTAaTh B KOJUIEKTUBE M KOMaHJIE.

OK 05 OcylecTBIsATh YCTHYIO U MUCbMEHHYI0 KOMMYHHUKAIIMIO Ha
rocynapcTBeHHOM s3bike Poccutickoit denepannu ¢ yuetoMm
0COOEHHOCTEHN COIMAIBHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 07 ConeiicTBOBaTh COXPAHEHUIO OKPYKAIOLIEH CPEebl,
pecypcocOepekeHUIO, TPUMEHSTh 3HAaHUS 00 M3MEHEHUH KJIMMarTa,
PUHITUITBI OEPEIKIIMBOTO MPOU3BOJICTBA, Y(PPEKTHBHO TEHCTBOBATH B
Ype3BBIYAHBIX CUTYAIHAX

OK 09 ConelcTBOBaTh COXPAHEHUIO OKPYIKAIOIIEH CPEbI,
pecypcocOepekeHUI0, TPUMEHSTh 3HaAHUSI 00 U3MEHEHUU KIIMMAaTa,




MPUHIUIBI OEPEKITUBOTO MPOU3BOACTBA, 3P(PEKTUBHO AEHCTBOBATDH B
Ype3BbIYAHBIX CUTYALUSIX

1.1.2. Ilepeuenn npodeccuoHaIbHBIX KOMITIETEHITUN

Kon HaumeHnoBanue BUAOB A€ATEIBHOCTU U MPOGECCUOHATBHBIX
KOMITETEHIIN U
B/ 1 KoHTposnb BOAHBIX OMOJIOTHYECKUX PECYPCOB U CPEebl UX OOUTAHUS

IIK 1.1 | IIlpoBOAUTH TUAPONOTHUYECKUE U TUAPOXUMUUECKHE HAOTIONCHUS Ha
PBIOOXO3SIICTBEHHBIX BOJIOEMAX.

IIK 1.2 | OtOupath 1 06pabdaTeiBaTh rUAPOONOIOTUYECKUE U THIPOXUMHYECKUE
IpOOKI

IIK 1.3 | Cobuparb, 06pabarbiBaTh U aHAIM3UPOBATH UXTUOJIOTUUECKUE
Marepuabl

[IK 1.4 | OuenuBarh COCTOSTHUE UXTUO(DAYHbI

IIK 1.5 | KoHTponupoBarh napameTpbl pbI0OBOJHBIX TEXHOIOTHYECKUX
IPOIIECCOB.

1.1.3. B pe3ynbrare ocBoeHus MPOPECCUOHATHEHOTO MOAYIIS 00YHArOIINIICS JOKEH:

HNmets MIPOBEICHUS METEOPOJIOTUIECKUX HAOIOACHUI;
MPaKTUYECKUM

IPOBEJICHUS THAPOMETPUUECKUX U THAPOXUMHUECKUX
OTIBIT N

U3MEepeHu

cOopa, KaYeCTBEHHOW U KOTMYECTBEHHON 00pabOTKH

TUAPOOHOIOTHIECKUX TPOO

pETHCTpalliU TapaMeTPOB BOBI B PHIOOBOIHBIX €MKOCTSAX
YMmethb BECTH METEOPOJIOTHIECKIAE HAOIIONEHNUS;

MPOBOJUTH TUJPOJIOTUYECKUE U3MEPEHHS HA
PBHIOOXO3SIICTBEHHBIX BOIOEMaX;

oTOUpaTh U 00padaThIBaTh TUAPOXUMHUYECKHUE TPOODIL;




IPOU3BOAUTE THIPOJIOTr0-MOp(oIorHuecKre padoThl HA
BOJOEMAX

0TOUpaTh TUAPOOUOIOTHYECKUE TTPOOHI;
ITOJIb30BaThCS MUKPOCKOIIMYECKOM ONTUYECKON TEXHUKOU;

OCYUIECTBIISATh KAUECTBEHHYIO U KOJTUYECTBEHHYIO 00pabOTKyY
TUAPOOHOIOrHYECKUX TTIPO0;

OIpEAENATh BUAOBOM COCTaB T'MAPOOMOHTOB, B TOM YHCIie PhIO (C
OTpEeACIIUTENSIMU);

ONIPCACIIATh CaHpO6HOCTB BOOOCMOB 110 OpTraHU3MaM -
HWHAUKATOpaM

CO6I/IpaTB, (I)I/IKCI/IpOBaTB, XpaHUTb, 3STUKCTUPOBATD,
JOKYMCHTHUPOBATD ITOJICBBIC UXTUOJIOTHYCCKUC MAaTCPUAJIbI,

OILICHUBATh SKOJIOTHUECKYIO CTPYKTYPY UXTHO(AYHBI

IMPOU3BOAUTH PCTUCTPAILTHUTIO ITAPaMCTPOB BOALI B pBI6OBOJIHBIX
CEMKOCTAX,

BECTHU KypHaJl PETUCTPAIMU YCIOBUHN BhIpAIIUBAHUS OOBEKTOB
aKBaKYJIbTYPBhI;

MOJIb30BATHCSl U3MEPUTEIHHBIMHU MPUOOPAMH: OKCUMETPOM, PH-
METPOM, HOHOMETPOM

3Harh bu3uYecKre CBONCTBA U XUMHUECKUA COCTAB BOJIBI
PBIOOXO3SIICTBEHHBIX BOJIOEMOB;

MPUHITUIIB TUAPOXUMHUYECKAs WHIUKAIUS OMOTIPOAYKITMOHHBIX
MPOILIECCOB,;

KPUTCPUH OLCHKH Ka4C€CTBA BOALI I10 THAPOXHUMHUYCCKHUM
ITOKa3aTCIIsIM,

COBPEMEHHBIE METO/Ia aHATIN3a BOJIBI
KU3HEHHBIE ()OPMBI HACEICHHS TUAPOCHEPHI;

KJIACCH(PUKAINIO BOAHBIX OPTAHU3MOB i OCOOCHHOCTH HX
OpraHu3aIuu;

BIIMSTHHAC PA3JIMYHBIX YKOJOTHYECKHX (PAKTOPOB HA
TUIPOOMOHTOB;




npHUCcnocoOieHne THAPOOMOHTOB K OOMTAHUIO B BOIHOM CPEJIE;

MOKa3aTesid KauecTBa MPUPOAHBIX BOJ PhIOOX03UCTBEHHBIX
BOJIOEMOB;

METOJIbI cOOopa 1 00paboTKU MPOO MIIAHKTOHA U OEHTOCA
METOIHMKY OIPEACIICHUS BUIOB PHIO C TIOMOIIBIO OTPEACITUTEIIS;

TpeOOBaHUI K MPOBEACHUIO PETUCTPALIMIO TAPAMETPOB BOJIbI B
PBIOOBOJIHBIX EMKOCTSIX;

IpaBUJl BECHUS )KypHaja PETUCTPALIMU YCIOBHM BbIpAILIMBAHUS
00BEKTOB aKBaKYJIbTYPHI;

METOAMKHU PabOThl C UMEPUTETBHBIMU MPUOOPAMH: OKCUMETPOM,
PH-METPOM, HOHOMETPOM

1.2. KoangecTBo qaCOB, OTBOAMMOC€ Ha OCBOCHUC HpO(i)GCCI/IOHaHBHOFO MOIYJIA

Bcero gacos — 160;

B TOM 4Huclie B popMe MPAKTUIECKOM MOJATOTOBKH — 64 4acoB
W3 aux Ha ocBoenne MJIK — 114 gacos

B TOM YHCJIC CaMOCTOSATENIbHas paboTa 2 4acoB

IIPaKTUKH, B TOM 4uciie yueOHass — 36 yacoB

ITIpomesxyrounas arrectanus 10 yaca



2. Ctpykrypa u cofiepkaHue mpoPecCHOHATHFHOTO MOTYIIsS

2.1. Crpykrypa npodeCCHOHATBEHOTO MO TYIIS

O06bem mpodheccHoHaTBHOTO MOJIYIS, aK. Jac.
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OK 07, OK 09 | pbIOOXO3AHCTBEHHBIX
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2.2. Tematudeckuil miad u cojepkanue npodeccruonanbHoro moayis (I1M)

HaunmenoBanune OObeMm, akaja. 4/ B
pasneyios 1 TeM Cozep:kaHue y4eOHOro MaTepHana, TOM HHCIIC B
po(ecCuoHaIBHOTO bopme
monyns (TIM), nabopaTopHbie pabOThI U MPAKTUYECKUE 3aHATUS, CAMOCTOSITe/IbHAsL yueOHast NpaKTHYECKOiH
MEK IMCIMIUTMHAPHBIX pabota o0yuaromuxcs, KypcoBas pabora (IpoeKT) TOJITOTOBKH, aKajL.
kypcoB (MIK) q
1 2 3
MJIK. 01.01. OcHOBHBIE MPUHLIKIIBI U METOABI MOHUTOPUHTA Cpeibl OOUTaHUS THAPOOUOHTOB 114 / 64
Paznen 1. [IpoBeneHue rugpoOHUOIOrHIECKUX UCCIICIOBAHUIM Ha PhIOOX03SHCTBEHHBIX BOJIOEMAX 57/ 28
Tema 1.1 OcHOBHEIE Conepxanue 2
HOHATUSA v

3HayeHue TuPOONOIOTUYECKUX UCCIEA0OBAHUM B )KU3HU BOJHBIX OPTraHU3MOB. 2
TUAPOOHOJIOTUH

BoznukHoBeHre U pazBuTHe ruipoomoiaorud. OCHOBHBIE HANIPABICHUS

coBpeMeHHOM ruapoduonoruu. OCHOBHBIE MOHATHUS B THApoOHonoruu. Boma kak

cpena ooburanus. buoronsl Bomoema. XKuznennoie opMbl HacEICHUS

ruapocdepsl. OTHOIIEHHE BOJHBIX OPraHU3MOB K (PaKkTopaM OKpYKaromen

cpenpl. [lonsaTre o monyasnuaX U OMOLIEHO3aX BOHBIX OPTaHU3MOB.

DneMeHTapHbIE MOHATHUS O CUCTEMAaTUYECKUX €IMHUIIAX.
Tema n.1.2. Coneprkanue 6
PacturenbHbiil MUp v

1. XapakTepucTuKa BBICIINX U HU3IIUX PACTEHUI. DKOJIOTHYECKUE TPYIIIIbI 4
BOJIOEMOB . .

HU3IIKNX pacTeHuid. Pactipenenenne u cocTaB BhICIIUX (IBETKOBBIX) pACTEHUH B




BopoeMax. Bogopocnu. Crpoenue knetku. CTpyKTypHBIE TUIIBI BOIOPOCIIEH.
BnytpenHee ctpoenue kinetok. Ilutanue Bogopociei.

VYcenoBus o6UTaHUs BOAOPOCEH U UX pa3MHOXKeHUE Pa3nnyuHble oTaesnsl
BOZOPOCJIEH.

2. Cune-3enénbie, NUPOPUTOBbBIE, 30JI0TUCTBIE BOTOPOCIU. BHyTpeHHee
ctpoenue kierok. Okpacka. @opma Boiopociei.

3. 3esieHble U XapOBbI€ BOIOPOCTU. XapaKTepHble 0COOEHHOCTH CTPOCHHUS.
Pasmuoxxenne. Cucremarnka 3eJICHBIX U XapOBBIX Bojopocieit. Haubomnee
pacnpoCTpaHEHHBIE BU/IBI.

JlnatomMoBbIE€ BOJOPOCTU. XaPAKTEPHBIC YEPTHI CTPOCHUS TAHLIUPS JUATOMOBBIX.
Knaccel nuaromoBbiX Bomopociei. Poib 1uatroMoBBIX B BOJOEME.

Crpoenue x€nTto-3es€HbIX Bogopociei. CTpoeHue, OKkpacka U pa3MHOKEHHE.
[IpoMbIciIOBOE UCTIONB30BAHUE BOAOPOCIIEH.

Bypsie, kpacHble U 3BITIEHOBBIE Boiopocin. CTpoeHne, OKpacka U pa3MHOKECHHE.
[IpombiciioBo€ Ucnonb30BaHue. [IpuMeHeHre B MPOMBIIIIIEHHOCTH.

B Tom umcie mpakTHyecKux U 1abopaToOpHBIX 3aHATHHA

Jlaboparopnast pabora Ne 15

3HAKOMCTBO C BBICIIEH BOJHOM PAaCTUTEIbHOCTHIO BOIOEMOB U C PA3IUYHBIMU
OTJI€JIaMHU BOAOPOCIIEH.

ConepxaHue




Tema 1.3.
[Ipucnocobnenue
BOJIHBIX OPTaHU3MOB K
OOHUTAHUIO B TOJILE
BOJIBI M HA JTHE
BOJIOEMOB

1. IIpucnocoOieHne BOAHBIX OPraHU3MOB K OOMTAHUIO B TOJILIE BOJIBI.
[Tnankron. @opmynel maBydecTy. [Ipucnocobienns K yMEHbIIEHUIO YASIbHOIO
Beca. OOpa3oBaHUE CIUZUCTHIX U

CTYJIEHUCTBIX 000J104€eK, OoraTblx Bofoil. PazmepHbie, KOHBEpreHTHBIE U
AKOJIOTUYECKHUE TPYIIIbI NIAHKTOHHBIX OPraHU3MOB.

2. HekroH. YcnoBus oouranus. [IpencraBurenu HekroHa. OcoOeHHOCTH
ctpoenus. CnocoObl IBUKEHUSI HEKTOHHBIX OPTraHu3MOB.

3. bentoc. [Ipukperiennpie opranu3Mel, uiu dmudayna. CrocoOs
NPUKPEIUICHHS. CBEPIIAIINE OPraHU3Mbl. 3aKarblBAIOIINECs KUBOTHBIC. DOPMBI
O6eHroca, oOuTarIIKe Ha MOBEPXHOCTU IpyHTA. [IcaMMoH.

B ToMm uncne MMPaKTUYCCKUX 1 Ha60paTOpHBIX 3aHITUUN

JlaGopartopHast paborta Ne 16

OrnpeneneHue npeacTaBuTeNe 300IJIAHKTOHA: KOJIOBPATOK, BECTOHOTHUX U
BETBUCTOYCHIX PAKOOOPa3HBIX.

Jlaboparopnas padora Ne 17

O3HaKOMJICHHE C OTACIBHBIMU OMOJIOTMYSCKUMU I'PYIIIIaMu OCHTOCHBIX (hOpPM U
U3yYEeHHE MPUCTIOCOOTICHUI OPraHU3MOB K OOMTaHUIO HA JHE BOJOEMOB.

Tema 1.4. Bnusinue
pa3sTUYHBIX (AKTOPOB
CpeIbl Ha

ConepxaHue

1. B3auMoCBA3b MEXY BOIHBIMU OPTaHU3MaMH U PACTBOPEHHBIMU B BOJIE
coysiIMA. XapaKTepUCTUKA HACEIIEHUS BOJIOEMOB PA3JINYHON COJIEHOCTH.
[Tpomeccrl ocMoperymsaiuu y TuApOOMOHTOB. broreHHast MUTpaIus JIeMEHTOB.




CYLIECTBOBaHUE
BOJIHBIX OPTaHU3MOB

B3aumocBsi3s Mex 1y rTuipoOMOHTaMU U PACTBOPEHHBIMU B BOJIC Fa3aMHu.
AOuOreHHbIE U OMOTEHHbIC UCTOYHUKHU Ta30B B Boje. [Iporiecchl IbIxaHus
BOJIHBIX OPTraHW3MOB U CTPOCHUE UX JIbIXaTEIbHBIX OpraHoB. IHTEHCUBHOCTh
neixanus. 'azoo6meH. [Ipucnocobiennst THAPOOMOHTOB K Ae(PUITUTY KUCIOpOA.
3aMOpBlI.

2. Ponp TeMIiepatypsbl B )KU3HU BOJHBIX OPraHU3MOB. BiinsiHue TeMreparypbl Ha
KHUZHEJEATEIHbHOCTh THAPOOHMOHTOB. [IpencTaBuTeny BOAHBIX OPraHU3MOB
pa3TUYHBIX TEMIEPATYpHbIX 00JacTeit MUpOBOTro okeaHa.

Bnusitnue akTuBHOM pe€akunun CPCaAbl HAa BOOAHBIC OPIraHU3MBI. KJIaCCI/I(l)I/IKaHI/ISI
BOAOCMOB H FI/Ile06I/IOHTOB B 3aBUCUMOCTH OT aKTUBHOM p€akunu CpClabl.
(DaKTOpBI, OIIPCACIIAOIINEC BCIINUNHY pH

Brnusinue cBeTa Ha )KU3HB BOJHBIX OpraHU3MOB. CBETOBBIE 30HBI BOJIOEMOB.
Oco00eHHOCTH CTPOEHHUSI OPTAHOB 3peHHUs Y THIPOOUOHTOB. OKpacka BOJHBIX
KUBOTHBIX. BHoTIOMUHECIIEHITUS U €€ OMOIOTrHYeCcKoe 3HaUYeHHE.

Brnusinue kommiekca ¢hakTopoB Cpelibl Ha JKU3HEACSITEIIbHOCTh THAPOOMOHTOB.
Huknomopdo3z. Ce30HHbIE SBICHUS B )KH3HU BOIOEMOB. BepTukaibHbie
MUTPaIMU OPTaHU3MOB. 3ByKOPACCEUBAIOLIHUE CIIOU.

3. 3arpsi3HeHue BoioeMOoB. MIcTOUHMKY 3arpsi3HeHus. BiusHue 3arpsa3HeHnil Ha
KU3ZHENESITENbHOCTh TUAPOOUOHTOB. bronornueckoe caMoOOYUIIIEHUE BOAOEMOB.
Cucrema

canpoOHOCTH BogoeMoB. OpraHu3MBbI - TIOKAa3aTeNn 3arps3HeHMs. MeTo b
ONPEAEIIEHNUS 3arPSA3HCHUSL.

ConepxaHue




Tema 1.5. Ilutanne u
MMUIIECBBIC
B3aMMOOTHOIIICHHUS
BOJHBIX OPraHU3MOB

Knaccuduxaius BOZHBIX OPraHU3MOB B 3aBUCMMOCTHU OT XapaKTepa MUTaHUS.
OcHOBHbIE KaTeropuu MUIIEBLIX pecypcoB. Kopmonas 6a3za u KOpMHOCTh
Box0eMOB. CIt0cOOBI TOOBIBAHUS TTUIIIH.

Tpoduueckue rpynnupoBKy U TpohHuuecKkue 30Hbl B OEHTAIN BOJIOEMOB.
Oco0eHHOCTY MUTaHUsI BOIHBIX JKUBOTHBIX. Tporuyeckre YpOBHH U MUILEBHIE
nenu. MIHTeHCMBHOCTh MUTaHUS U YCBOCHHUE MUILIH.

Tema 1.6.
buonornueckas
MIPOAYKTUBHOCTD
BOJIOEMOB

Conepxanue

1. OcHOBHBIE TTOHATHUS O TPOAYKTUBHOCTH U MPOAYKIIMK BogoeMoB. buomacca.
VYnenvHas npoaykius. OCHOBHBIE (PAKTOPBI, OMPeNEAIoNIe OUOTOTUYECKYIO
IPOAYKTUBHOCTH BOJOEMOB.

Benuuuna npoaykiuu B pa3inuHbIX Bogoemax. [lepBudHas u BropuyuHast
npoaykius. BaxuHeire myTy NOBBIIEHUS TPOMBICIOBOM MPOYKTUBHOCTH
BOJIOEMOB: aKKJIUMATU3ALIMS U JIP.

2. Metozst cOopa mnankrona. Opyaust coopa. CeTsHON METOA U METO.T
3auepnbiBaHusA. batomerpsl. JIOB MJIaHKTOHA MIIAHKTOHOYEPHATEIISIMU.
KoncepBupoBanue rmpo0 MmiaHKTOHA.

Mertonbl coopa 6eHToca. Opyaust JoBa IS KAYECTBEHHOTO U KOJIMYECTBEHHOTO
c6opa. Opyaust 11 KOJTMYECTBEHHOTO ydeTa pacTeHui. CxeMa CTpoeHuUs
KOBILIOBOTO JTHOYEPHATEIA.

Cnioco6s1 00paboTku mIaHkToHa U 6enroca. CuetHsiil meton ['enzena. Beibopka
u ¢ukcanus mpoo. [Ipubopsl, mpuMeHseMbIe TPU KOIMYECTBEHHOM 00padoTKe
TUTAHKTOHA, UX XapaKTePHUCTUKA.




B ToM uyncie npakTHUeCKUX U Ja00PAaTOPHBIX 3aHATHIMA

JlabopatopHast pabota Ne 18

KauectBeHHas u konu4ecTBeHHass 00paOOTKU IJIAHKTOHA U O€HTOCA.
Omnpenenenue 6M1OMacChl HEKOTOPBIX KOPMOBBIX OPTaHU3MOB PbIO.

Tema 1.7.

Cucrema
TUAPOOHOIOTrHYECKOTO
MOHHUTOPHHTA

Conepxanue

Iloka3aTenu kauecTBa MMPpUPOAHBIX BOJ pBI6OXOS$H>iCTB€HHBIX BOAOCMOB.
buonornuecknue OCHOBBI HOPMHPOBAHUA Ka9CCTBA BOJAbI pBI6OXOS$II>iCTBCHH]’::IX
BOAOCMOB.

Cucrema ruijpoOMOIOrHYecKoro MOHUTOpUHra. OeHKa CTENEHN CapOOHOCTH
BOJI IO TIOKa3aTeIbHbIM opraHnu3Mam. OlleHKa CTENEeHU 3arpsA3HEeHUs 110
BUJIOBOMY pa3zHo00pa3uto. CriocoObl OLleHKH YpoBHS 3arpsizHenus Bogoema ([T
Bunb6epr, A.B. Makpymun). Cuctema Konksurita-Mapccona. [lkana
3arpsA3HEHUN 110 NHIUKATOPHBIM TAKCOHAM.

OrneHka Ka4eCTBEHHOTO COCTOsIHUS BonoeMoB. Cuctema Bynusuca u ee
monupukaruu. Onpenenenne ouornueckoro uuaekca. Cucrems! bekka u buka.
Cucrewmsl [1atpuk u Xarrepa.

OO6miee mpeacTaBiIcHUE 0 OMOTECTUPOBAHUHU U OMOMHAMKAIINK. JOCTOMHCTBA 1
HEJAOCTAaTKU OMOTECTUPOBAHHS.

B ToM uncre mpakTudecKkux U 1a00paTOPHBIX 3aHATHMA

[IpakTueckoe 3anstue Ne 1




OmnpeneneHue KauecTBa MPUPOTHBIX BOJ, TTOYBHI M Bo3ayxa. OIEHKa CAaHUTAPHO-
0aKTEepUOJIOTUYECKOTO COCTOSIHUSL 00CIIelyeMOro Bojoema.

[IpumepHasi TemaTHKa CaMOCTOSATEIbHON y4eOHOM paOOThl pU U3yYEHUHU pasjena 1

1. Cucremarnueckas npopabOTKa KOHCIIEKTOB 3aHATUH, yUeOHOU TUTepaTypsl (110 BOIIPOCaM K
naparpadam, rmaBaM y4eOHBIX IOCOOMI, COCTABIEHHBIM IIPETNIOAABATEIIEM).

[TonroToBka k 1a00paTopHBIM pabOTaM € UCITOJIb30BAHHEM METOAMYCCKUX PEKOMCH IAIUNA MTPEToaBaTelIs,
odopmMIieHHE JTa0OPATOPHBIX PAOOT, OTYETOB M MOATOTOBKA K MX 3aIIUTE.

[TonroroBka pedepatoB, COOOIIEHUMN, TPE3EHTALNM, MICHbMEHHBIX 3aJIaHHH, 3aMI0JIHCHUE TaOJIHII,
COCTAaBJIEHHE CXEM U T.[I.

P&S}IGH 2. HpOBe,ZICHI/Ie T'UAPOJIOTUICCKUX U TUAPOXUMHUUYCCKUX I/ICCJIG,ZIOBaHI/Iﬁ Ha pLI6OX03HﬁCTBCHHLIX

. 571728
BOJIOEMAX
Tema 2.1. OcHOBHEIE Conepxanue 4
TOHSITHSI METCOPOJIOTHH
1. Beenenre. OCHOBHBIC TIOHSTHSI METCOPOJIOTHH M THAPOJIOTHH. 3HAUYCHHE
B TIPHUMCHCHHHI METCOPOJIOTHYECKUX (PAKTOPOB U THIPOJOTHYSCKUX UCCICTOBAHUN B KU3HH
FAAponoTHi TUAPOOMOHTOB. MICTOpHS THIPOIOrHYECKUX UCCea0BaHmid. ATMochepa, ee
ctpoeHue u cocras. CtpoeHue armocdepsl: Tponocdepa, crparoc depa,
me3ocdepa, repmocdepa, sxzochepa. Ozonochepa. OCHOBHBIE TTOHATHS O 4

BPEMEHH.

Conneunas paauanus. Temneparypa Bo3ayxa. ColHeyHast paguanus:
TeMIeparypHasi, yapTpaduoneronas, nHppakpacHas. KoporkoBomHoOBas 1
JJIMHHOBOJIHOBAs paauanus. [Ipsamas, paccesHHas u CcyMMapHasi pagualusi.
Temneparypa Bo3ayXa: Kbl U €IUHULIBI U3MEPEHUS TeMIiepaTypbl. CyTOUHBII




Y TO10BOM Xof] Temneparypbl. TemmneparypHusie anomanuu. [Ipubopsr 1is
U3MEPEHMs TEMIIEpPaTyphl BO31yXa U I1I0YBbI

2. Bnara B atmocdepe. Mcnapenue u konaeHcanus. BiaaxxHocTs Bo3ayxa:
a0COIOTHAs M OTHOCUTENbHAS. YIPYTOCTh BOASHOIO Mapa, yupyroctb
HaceleHus. Jleduuur Bnaxunoctu. Tymanbl v o0s1aka. ATMOC(hEpHbIE OCAKU:
poca, KUIAKHUI U TBEPABIA HAJIET, U3MOPO3b, UHEH, TONOJEN, 10K b, Ipaj,
OCaJIKH.

3. Armocdepnoe nasienue. [louarue 06 armocdepnom nasnenuu. bapuyeckuii
rpagueHT. ATMoc@epHbIii OapuuecKuil MUHUMYM M MAaKCUMyM. ATMOCGhEpHBIN
LIUKJIOH M aHTULUKJIOH. Pacnipenenenne atMmocepHOro JaBieHUs o
NOBEPXHOCTH 3€MJIH.

Atrmocdepnas mupkynsius. Berep. Cuna Betpa. Hanpasnenue Betpa. BeTpol
IIUKJIOHOB U aHTULHUKJIOHOB. MecTHbIe BeTpbl. O01Ias HUPKYIAIUs aTMOChEpH.
Po3za BeTpos.

4. OCHOBBI CHHONITUICCKON METCOPOIIOTHH U KIIMMATOJIOTUH. BO3MyIIHbIE Macchl
u ux knaccudukanus. [loroma B arMochepHbIX GpOHTAX, IUKIOHAX U
AHTHIIUKIIOHAX.

Knumar. Knaccuduxarus kmumaros. Kinumaroobpasytomiye mpoieccs u
reorpadudeckue ¢haxkTopsl kKiuMata. Kimaccupukamnms KI1MMaroB.
Knumarnueckue 30ub1 Poccun.

Tema 2.2. O0m1asg
THUPOJIOTUS

ConepxaHue

22

1. T'mnpocdepa u ee yactu. [lonsarue o runpochepe. OCHOBHBIC YACTH
ruApochepsl.

10




Bonnbie 00bekThI. ['uaponornyeckue ycaoBusi U THIAPOIOTHYECKHUM PEXUM.

Bnaroo6opot u BonHbIi O0ananc 3emin, OKeaHOB, MOpei, o3ep U pek. [lonstue o
Biaroo6opote. Masblii u 00NBIION KPYTrOBOPOT BO/bI. BoaHbit Oananc. Peunoit
CTOK U TuapomeTpus. Peunoit ctok. Xapakrepuctuka ctoka. ['maporpad pexu.
CKOpOCTB TE€UEHHS U €€ pacyeT. DMI0pa CKOPOCTEN.

2. Mopdonorust BomoeMoB. Peka u peunbie 6acceiiibl. OCHOBHBIC TIOHSITHS
Mopdonoruu u mophomeTpun. XapakrepHble yacTu peku. Peunas nonuna u
pycio. PeuHoii 6acceiin u ero ¢pu3nko-reorpauyeckue yciaoBHsl.

Bonnrbiii pexxum pek. [ToBTopsieMocTh U 00€CIeUeHHOCTh PEYHOTO CTOKA.
YpoBeHb BOBI IOBEPXHOCTHBIX BOJOEMOB.

3. O3epa u ux miaBHbIEe MOp(doIoruueckrue xapakTepucTuku. [Ipoucxoxaenue u
BO3pacTHbIE cTaauu o3ep. Mopdosorndeckue 30HbI 1 MOP(HOIOTHIECKUE
XapaKTEPUCTUKH 03€pa.

4. Bonoxpanwmuia. [Tousatae o Bogoxpanunuiiax. Mopdonorus
BOJIOXPaHHJINIIIA.

5. lonnble ocaaku. JJoHHBIE OCaIKH MOPEH, 03ep, BOAOXPAHIIIHII, PHIOOBOIHBIX
IIPYZIOB U UX 0COOCHHOCTHU. [ pyHTOBBIE KapThl. PeuHble HAHOCHI U MYTHOCTH PEK.

6. MupoBoii okeaH. MupoBo# okeaH u ero yactu. Penbed aaa Muposoro
OKE€aHa.

[Tpuponnbie BOIBI U X XapakTepucTuka. Hekoropsie hu3mdeckrne cBONCTBA
Bozibl. COJIeBOM COCTaB MOPCKHUX M MPeCHbIX Boj. Kiaccudukanus npupoaHbIx




BOJI 10 CTENEHU MUHepanu3anuu. ONTHYEeCKUE U aKyCTUYECKHE CBOMCTBA
MIPUPOIHBIX BO.

7. O0m1as XxapakTepUCTHKA MPUIINBHO-OTJIMBHBIX SBJICHUM.
[TpunuBooOpa3yroIme CUbl.

Teuenus, ux xapakTepucTuka u kinaccudukanus. [loHsTue o TeUeHUSIX.
Knaccuduxanus TedeHui 1Mo cujaaM UX BbI3BIBAIOIIUM, PACIIOIIOKEHHUIO B TOJIIIE
BOJIbI, (DU3UKO-XUMHUYECKUM CBOMCTBaM. [ paiueHTHBIC, BETPOBBIC U MPUITUBHbBIC
TeueHus. M3mepenune TeueHuu.

8. TerutoBoii 6ananc BOoAHBIX 00beKTOB. [loHITHE O TEIIOBOM OajlaHCE BOIHBIX
00BEKTOB.

HcTounuku IMMOCTYINICHUA U paCXO4O0BAHUA TCILIA.

TemmnepaTypHbIii peXKUM BOIHBIX 00BEKTOB. TeMIepaTypHBbIil pexuM pexk,
IPYIOB, MPECHBIX 03€p, BOTOXPAHUIMIL U MOPEH.

B Tom umcie npakTuueckux 3aHITUH U 1a00paTOPHBIX padoT 12
Jlaboparopnas padora Ne 19 2
Pacnipenenenne cToka o ce30HaM rojia U oCcTpoeHue Tuaporpada.

Jlaboparopnas padora Ne 20 2
YerpoiicTBo 1 pabota Mopcko BepTyiiku. O0paboTka HaOIOAeHUH,

BBITIOJTHEHHBIX C TIOMOIIHIO BEPTYIITKH.

Jlaboparopuas padora Ne 21 2




BrruepunBanue npo@uiis monepevyHoro CEYeHust peKH 1 pacueT ero
MOP(QOMETPUUECKHUX BEIUYHH.

JlabopartopHast pabota Ne 22

PacueT MmopdomeTpruecKkux BeIMYWH 03epa (IUI0Ima b, JJIMHA, ITUPHHA,
ryOrHa, 00beM 03epa, U3PE3aHHOCTh OEPErOBO JIMHUM).

JlabopatopHas padota Ne 23
Nzydenune npuOOpoB JIst B3ATHS MPOO JTOHHBIX OTIOXKCHHH.

Nzyuenune npubGopoB /ist B3ATUS TPOO TOHHBIX OTIOKEHHH (JIOTHI,
JHOYepIIaTesu, IOHHBIN 11yn). PacyeTsl 1o onpeaeneHnto TBEp0ro CTOKa, CTOKA
HaHOCOB U MOAYJISI TBEPAOTO CTOKA.

JlaGopartopHnast pabota Ne 24

BI)I‘-Iep‘-II/IBaHI/Ie KPpHUBBIX TEMIICPATYPHOTO PCKUMA 110 CC30HY Ioaa.

Tema 3.3. 'uaposnorus
BonoeMoB Poccuiickoi
denepanun

Conepxanue

O6mas xapakTepucTruka pedHo cetu. O0Imas XxapakTepucTUKa peYHON CeTH U
KJ1accupuKamus pex 1o dacceitHam okeaHoB. Mopdoioruaeckue 0COOEHHOCTH
PEK, XapakTep BOJHOTO MUTAHUS, TOHHBIE OCAAKU. [ MAPOIOTHS ¥ TUIPOXUMHS
KPYITHEUIIIUX PEK CTPAHBI.

I'maponoruyeckas xapaKTepUCTUKA KPYITHENIIMX BOAOXPAHUIIUILL.
Knaccuduxkarusi, o0mias ruipooruyeckasi XapakTepUCTHKA KPYITHEHIITAX
BOJAOXPaHWIHIL. ['MAPOIOrnYECKN pEeKUM KPYITHENIIINX ITPECHBIX U




COJIOHOBAThIX 03ep. Knaccudukanuusi, ruiponoru4eckKuii U TuAPOXUMHUYECKUI
PEXKUM KPYITHEUIINX NMPECHBIX U COJIOHOBOAHBIX 03€P.

Tema 3.4. duznueckue
CBOMCTBA U
XUMHUYECKHUN COCTaB
BOJIbI
PBIOOXO3SIICTBEHHBIX
BOJIOEMOB

Conepxanue

1. 3HaueHre TUAPOXUMUN ISl BeIeHUsI pbIOHOTO X03siicTBa. [loHsTHE
PBHIOOXO3SIUCTBEHHON THIPOXUMUU. BiusiHue nHTeHCH(DUKAITMOHHBIX
MEPOIPUATUN HA THUIPOXUMUUYECKUIA PEKUM PHIOOXO3SIICTBEHHBIX BOIOEMOB.
[lonsiTHE O MPOAYKIIMOHHON Y TOMCKOBOM T'MJIPOXUMHH.

XUMHUUYECKUI COCTaB U MUHCpaJIU3aluA IPUPOIAHBIX BO. I’ maBHBIC MOHBI B BOZAC.
PaCTBOpeHHLIC ra3el. buorennsie u OpraHNUYCCKUC BCUICCTBA. MI/IKpOSHCMeHTBI.

Paznuuune Bonm MupoBoro okeaHa v NpeCHOBOIAHBIX BOJIOEMOB. 3aKOH
MIOCTOSTHCTBA COJIEBOTO cocTaBa. CojieBo OajlaHC U MUHEpaTU3aIHs.

2. Knaccudukanus mpupoaHbIX BOJ 110 BETUYHHE U XapaKTepy MUHEpAIU3aIiH.
Knaccuduxarms mprupoaHbIX BOA 10 MUHEPATH3ALUU U TI0 XUMUYECKOMY
coctaBy o O.A. Anexkuny. [IpocTpaHCTBEHHBIE 1 BPEMEHHbBIE U3MEHEHUS
THAPOXUMUYECKUX XapaKTePUCTUK. MI3MEHEHUsI THAPOXUMUYECKOTO PEKUMA 110
akBaropuu Bopoema. Ce30HHbIE UBMEHEHUS MMOKA3aTENE THAPOXUMHUYECKOTO
pexumMma.

3. TpeboBanusi, MPEABIBISIEMbIC K KOHTPOJO KA4ECTBA IPUPOTHON BOJIBI.
HopmaruBHas noxymentaius. TepMuHBI 1 onpeieieHus: B 00J1aCTH KOHTPOJIS
KayecTBa MpUPOAHBIX BOA. DenepanbHble, pETHOHAIBHBIE U OTPACIICBbIE
HOPMAaTHBHBIEC IOKYMEHTBI, OTIPEEIISIIONTNE TPEOOBAaHUS K KaUe€CTBY MPUPOTHBIX
CTOYHBIX BOJ.




B ToM uncie npakTHuecKuX 3aHATUN U 1a00PaTOPHBIX padoT 2
JlabopatopHas padota Ne 25 2
Omnpenenenue Mpo3pavyHOCTH, MyTHOCTH U IIBETHOCTH BOJIBI B TA0OPATOPHBIX
YCIIOBHSIX
Tema 3.5. Ot60p po6 | Coneprxkanue 2
BOJIBI ¥ TIOATOTOBKA MX
OT160p 1 KOHCepBanys MPoO BOAI. BUpl TPoO BOIBI: TPOCTHIE, CMEIIAHHEIE. 2
K XUMHAYECKOMY .
Bunbr or6opa npo6: pa3oBsie, cepuiiHble. YCI0BUs 0TOOpa Npoo.
aHam3
y PenpesenraruBHOCTh mp0o0. [TpuHIIKIIEI OTOOPA MPEICTaBUTEIBHBIX MTPOO.
[Ipo6ooTdopHuku. Yactora ordbopa mpod. OT60p nmpod Ha BOAOTOKAX U
BOJIOEMaX, B MECTax COpOCOB CTOYHBIX BOjA. KoHCcepBalus mpod Ha pa3inyHbIe
MHTPEIMEHTHI. XpaHeHue po0 BOMBI, TPAHCTIOPTHPOBKA.
Tema 3.6. IIpoBenenne | Conmepxanue 24
XUMHYECKOTO aHan3a =
1. I'a30BBIii pexuM BOJ0OEMOB. PacTBOpUMOCTB ra30B B BOJIE€ U (PAKTOPBHI, 8

BOJIBI

BIMSIOIINE Ha pacTBOpUMOCTh. Kucnopoa. CepoBogopoa. YIIIEKUCbIil ras.

2. Kapbonarnoe paBHoBecue 1 ero GpopMeal. [lorsTHe 0 KapOOHATHOM
paBHOBecun pH Boabl. KHCIOTHOCTD M IIETOYHOCTH BOJIBI.

MuHepanbHbIe BEIIECTBA B IPUPOAHBIX BOAAX. JKECTKOCTh BOABI: IOHATHE O
KECTKOCTH, KJIacCU(PUKAIMS BOJ B 3aBUCUMOCTHU OT >KECTKOCTHU. XJIOPHUIBI U
cynb(darbl: pacpocTpaHEHNE U UCTOYHHUKH MOCTYTIICHUS.




3. Oprannueckoe BEUIECTBO B BOJE. XUMUYECKOE MOTPEeOICHUE KUCI0pOaa
(XTIK) u 6uoxummuyeckoe norpednenue kuciaoponaa (bBIIK). TTonstue o XIIK u
BIIK. McTOUHMKH MOCTYIUIEHHS] OPraHUYECKUX BELIECTB B BOLOEM. BiusiHue
OpPraHWYECKOr0 BEIIECTBA HA 3arPA3HEHHOCTh BOJOEMOB. MeTonuku
ONpeENeHNs UHTETPAIIBHBIX MTOKa3aresied BoAbl. CyIIHOCTh MHTETPAJIBHBIX
noka3aTesiei KauecTBa BOJIbl, MX HEOOXOIMMOCTh KaK HanboJsee NpoCThIX U
uH(popMaTuBHbIX. [lepcrekTrBa UX UCTIONb30BAHMS 1JIs1 OLIEHKU Ka4eCTBa BOJIbI.
MeTtoauku onpeneneHus B BoJe: MUHEpaIbHOro ocrarka, okucisieMoctu (XIIK,
BIIK, I1O), TokcuuHOCTH, MUKPOOHOIOTUUECKUX TTOKa3aTeNICH.

buorennsie anementsl B Bozie. Coenunenus azora u ¢pocdopa. XKemneso B Boze.
Ucrounnku noctymnenus. Ce30HHAs U CyTOYHAsI TUHAMUKA.

KpyroBopot 6uorennsix anemenToB. KpyroBopot yriepoaa, pocdopa u azora.

B ToM umcne mpakTHYecKuX 3aHATHH U J1a00paTOpHBIX paboT 16
JlaGopartopHast pabota Ne 26 2
Omnpenenenue KUCIOpoaa B BOJIE.

JlaGoparopnas pabora Ne 27 2
Omnpenenenue cepoBoAOpoOAa B BOJIE.

Jlaboparopnast pabota Ne 28 2
OmnpeneneHue KUCIOTHOCTHU U MIEIOYHOCTH BOABL. OmnpeneneHue akTUBHON

pEaKInu BOJBI.

Jlaboparopnas pabora Ne 29 2




Onpenenenue oOUIeH )KECTKOCTU U KaJbLUs B BOJE.

JlabopartopHnast pabota Ne 30

Ornpenenenne XJIOPUIOB B BOJIE.

JlabopartopHnast pabota Ne 31

Onpenenenue cynbdaroB B BoJE.

JlabopartopHast pabota Ne 32
Onpenenenue BIIK u XIIK B BozE.

JlabopatopHas padota Ne 33

OHpGIIGJ'IeHI/IC a30TCOoACPKAIINX OMOreHHBIX DJIEMEHTOB B BOAC.

Tema 3.7.
I'unpoxumuygeckast
VHIUKAIUS
OMOMPOTYKITHOHHBIX
IIPOIIECCOB

Conepxanue

buoxumuueckoe norpednenue kucioposaa (bIIK).

buoxumnueckoe norpedienne kucimopoaa (bIIK): ynenpHbIN pacxon Kucioposa,
BIMsIHUE UHTeHCUuKanoHHbIX Meponpusatuii Ha BIIK, pacnpenenenue BITK
1o BepTukanu. OKUCIAEeMOCTh: IepMaHTOHATHAs ¥ OuxpomartHas. [lepBuunas
IPOAYKIINS M PHIOOTIPOAYKTUBHOCTE. buotnueckuii 6ananc. [leppuunas
OPOAYKIKS: BaJoBasi U YUCTas NepBUYHas npoaykuus. OnpeaeseHre NepBUYHON
npoAyKUUH. buotnueckuii 6anaHc: AUCTPYKUMOHHBIE U TPOIYKIIMOHHbBIE
npoiiecchl. bananc OMOreHHBIX U OPraHMYEeCKHUX BEIIECTB. [ MapoXuMuuecKkue
TIOKA3aTeNH B YCIOBUSX UCKYCCTBEHHOM 3BTpodukanuu. [Ipuxonnas u
pacxoiHasi yacTu O0ajaHca OpraHMYEeCKHUX BellecTB. PacueT konuuecTBa




OpraHUYECKUX U OMOTEHHBIX BEIIECTB. BiusHue MUHEpaIbHbIX YI0OpeHUN Ha
TUAPOXUMHUYECKUN PEXUM BOJTOEMOB U HAa OMOJIOTMYECKYIO MPOAYKTUBHOCT.

Tema 3.8. Kpurepun
OLICHKHU KaueCTBa BOJbI
10 TUAPOXUMHUYECKUM

Conepxanue

TexHomornyeckue HOpMaTUBLL. YCTaHOBIIEHHE pbiooxo3siicTBeHHBIX [1J[K.
Kpurepun xauectna Bojbl. Kitacchl canpoOHOCTH U KJ1acChl YPOBHS TPOPHOCTH.

[I0Ka3aTeIsIM
I'unpoxuMudeckne mokasarenau carnpoOHOCTH. 3arps3HEeHNUE MPUPOIHBIX BOM U
€ro npeaoTBpaileHne. MeToabl OUUCTKUA CTOUYHBIX BOM. VICTOUHUKH MOCTYIIICHUS
3arps3HSIONINX BEIISCTB B BOJOEMBI. MeTO/Ibl OYMCTKH CTOYHBIX BOJ:
MexaHu4ecKas, OMoJoTHUecKas, XuMUuecKast ¥ (PU3UKO-XUMHUUECKas.

Tema 3.9. Conepxanue

CoBpeMeHHbIE METOA
aHaJIN3a BOJBI

3HaueHHE pa3IMUYHBIX METOJIOB aHAJIU3a BOJBI JIJIs1 PhIOOBOICTBA. DKCIPECC-
METO/Ibl, CTAllHOHAPHBIC U UHCTPYMEHTAJIbHBIC METO/IbI aHAJIN3A BOBI.

DKcrmpecc-MeTobl orpeneneHus (PU3nIeCKuX U OPraHOJECNTHIECKUX CBOMCTB
BOJIBL.

OnpeneneHI/Ie TCMIICPATYPLBI, IIPO3PA4YHOCTH, IBETHOCTH, 3aIlaXda U BKyCa BOJHbI.




Perucrpanus yciioBuil BeIpallliBaHUs C UCIIOJIb30BAHUEM KOMIIBIOTEPHOU
TEXHUKU.

OKcIpecc-MeTo/l ONPEAENICHHs KUCI0pOoa, xkene3a u pH B Boze.
Konopumerpuueckuii Meton onpeaeneHus kucinopona. Onpenenenne pH no
OKpacKe pacTBOpa U JJakMycoBoH Oymare. OnpezneneHue xenes3a o OKpacke
pacTBOpa. DKCIPECC-METOBI ONPEACIICHUS COIEBOIO COCTaBa BOABI. JKCIIpece-
METO/IbI OIIPEJENIECHNUS CYIb(ATOB U XJIOPHUJIOB B BOAE 110 XapaKTepy
00pa30BaBILIErocs 0caaka. DKCIPECC-METOAbI ONPEAEIECHUS OMOTEHHBIX
JIEMEHTOB B BOJIE. DKCIIPECC-METOABI ONPEIEICHUS aMMOHUIHOTO a30Ta,
HUTPUTOB U HUTPATOB IO OKpacke 00OPa3z0BaBIIETOCS OCAIKA.

Konrtponbhas pabora

[IpumepHas TemaTuka caMOCTOSTENbHONM Y4eOHON pabOThI IPU U3yUEHUHU pazjiena 2

1. Cucremaruueckas npopadOTKa KOHCIIEKTOB 3aHATUH, yUeOHOM TUTEpaTyphl (110 BOIIPOCaM K
naparpadam, riaBaM yuyeOHBIX TOCOOUH, COCTABIEHHBIM MTPENoAaBaTesieM).

[TonroroBka k 1ab0paTopHBIM PabOTaM ¢ UCTIOIH30BAHHEM METOIMYCCKUX PEKOMEH IAIIMH TperojaBaress,
odopMIIeHHE JTaOOPATOPHBIX PA0OT, OTYCTOB M MOJATOTOBKA K UX 3aIUTE.

ITonroroBka pedepaToB, COOOIIEHUMN, MPE3EHTAINH, MMCHbMEHHBIX 3aJIaHHH, 3aIl0JIHCHUE TaOIHII,
COCTAaBJICHUE CXEM H T..II.

[IpomexyTouHast arTecTanus

10

VY4eOnast mpakTuka

Buasr pabot

36




N3yueHne MHCTPYKIUH 1O TEXHUKE O€30MacHOCTH P pabOTe HA BOJAOEME U B Ta0OpaTOPUSIX.

['uapoOuomornueckue uCCIeAOBaHMS TPOO BOJBI PA3TUIHBIX PHIOOX03SMCTBEHHBIX BOJIOEMOB B
nabopaTopum.

Coop u 06padoTka 1mpod PUTOIIAHKTOHA.

Coop u 06padoTKa 1mpod 300IMJIAHKTOHA.

Coop u 0bpadoTka mpobd GeHrToca.

COop u omnpeneneHne MakpoGUTOB, COCTABIICHHE IJIaHA 3apacTaeMOCTH BOJIOEMA.
W3rotoeneHue repoapus.

N3roroBieHue 1 pecTaBpalys KOJJICKIIMH THAPOOHOHTOB.

O06001IeHre U aHAIIM3 MaTepuata sl OT4eTa 1Mo y4eOHOM MmpaKTHKe.

N3yuyeHue nmpaBuil TEXHUKH OE30MMACHOCTH TP MPOBEICHUHU THAPOIOTHUECKUX, METEOPOJIOTUUECKUX U
TUAPOXUMHUYECKUX HAOIIOICHUH.

I'unponorudeckue uccienoBaHus Ha PIOOXO3SICTBEHHBIX BomoeMax. O0cieoBaHne y4acTKa PeKH
(pycna).

BrlmoHeHne KOMIUIEKCHBIX BOJIOMEPHBIX HAOMIOIEHNN ¢ 3aITUChI0 B 00paOOTKON Pe3ysIbTaTOB U3MEPCHUIA.

[IpoBenenue n 06pabOTKa MPOCTEHIIIMX METEOPOIOTHIECKUX HAOTIOMCHHUIA.
OT60p P00 BOBI U MOATOTOBKA WX K aHAJIHU3Y.
[IpoBenenue n 06pabOTKa TUAPOXUMHUUECKUX HAOTIONECHUH.

OHGHKa T'MAPOXUMHYCCKOI'O COCTOAHUA pI:IﬁOXOBHfICTBGHHBIX BOOOCMOB.

Bcero

114




3. YCJIOBUA PEAJTIM3ALINA ITPOGPECCHUOHAJIBHOI'O MO VJIA

3.1. Ins peanuzanuu mporpaMmMbl TpodecCuOHaTbHOTO MOAYIIS JOJIAKHBI ObITh
MIPEyCMOTPEHBI CIEAYIOIINE CTIeUAIbHbIE TOMEILCHUS

JlabopaTopusi MOHUTOPUHTA CPEbl OOUTAHUS THAPOOMOHTOB OCHAIIICHHAS B
COOTBETCTBUHU
C 1.

6.1.2.3 OcHoBHO 00pa3oBaTeILHON TPOTrPaMMBbI 110 JAHHOU CIIEIUATIBHOCTH.
OcHailieHHbIe 0a3bl MPAKTUKU, B COOTBETCTBHUHU C TI.

6.1.2.4 OcHoBHOM 00pa30BaTENBHON MPOrPaMMBI MO CIIELHUATBHOCTH.

3.2. UadopmanmoHHoe obecrieueHne peaau3aiuy nporpaMMel

Jlns peanuzanuu mporpaMMbl OMOIMOTEUHBIN POHT 0Opa3oBaTeIbLHOM
OpraHU3alliy JOJHKCH UMETh IeUaTHBIC W/UITH DJIEKTPOHHBIC 00pa30BaTeIbHbIC U
UH(GOPMALIMOHHBIE PECYPChHI

JUTsL UICTIONB30BaHus B 00pa3oBaresibHOM Miporiecce. [Ipu popmupoBanuu
oubnuoTeunoro Gonma oOpazoBaTeILHON OpraHU3aIliy BHIOUPAETCS HE MEHEee
OJTHOTO M3/IaHMS U3 TIEPEUNCICHHBIX HIKE MEeYaTHBIX U3IaHUuN U (MIJIH)
AIIEKTPOHHBIX U3JJaHUN B KaY€CTBE OCHOBHOTO, MPU ATOM CITUCOK MOXKET OBITh
JIOTIOJTHEH HOBBIMU U3JJaHUSIMU.

3.2.1. OCHOBHBbIEC MT€YATHBIC U DJICKTPOHHBIC U3TAHUS

bepuukosa, T. A. ['unposorust ¢ O0CHOBaMU METEOPOJIOTUN U KIIUMATOJIOTHH :
yaeOHuK 117151 By30B / T. A. bepaukoBa. — 3-¢ u3., crep. — Cankr-IleTepOypr :
Jlanp, 2021. — 428 ¢. — ISBN 978-5-8114-7876-7. — TeKcT : 2IIEKTPOHHBIH //
Jlanb : anexTpoHHO-O0MOMMOTEeYHas cuctema. — URL:
https://e.lanbook.com/book/166926 (nata o6pamenus: 18.02.2022). — Pexum

A0CTyIla: AJIs1 aBTOPU3. MOJIL30BaTEIICH.

MounwuTtopuHr cpenbl oouTanus ruApoOononToB : 2019-08-27 / cocraButens A. B.
KoBpurun. — benropon : benl’'AY um.B.f.T'opuna, 2017. — 71 ¢. — Tekcr :
AIIEKTPOHHBIH // JIaHb : anekTpoHHO-OubmmoTeunas cucrema. — URL:

https://e.lanbook.com/book/123424 (nara o6pamenns: 18.02.2022). — Pexum
JOCTYIIA: JUIsl aBTOPHU3. TIOJIB30BaATEIICH.



Haranesckuit, 0. S. I'upponorus: yuebnoe nocodue nis cmo / FO. 4.
Haranesckuii, . H. I1anenko, 3. FO. Haranesckuii. — 2-e usn., crep. — CaHKT-
[lerepOypr: Jlanb, 2022. — 380 c. — ISBN 978-5-8114-9324-1. — Tekcr:
ANEeKTPOHHBIN // JIaHb: aneKkTpoHHO-OnbOMMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/189476 (nara oGparmienus: 18.02.2022). — Pexum
JOCTYyTA: ISl aBTOPHU3. TIOJIB30BaTENICH.

[Tonomapes, C. B. Mxtuonorus: yueOnuk ais cno / C. B. [lonomapes, FO. M.
bakanesa, 0. B. ®egopoBeix. — 2-e usn., crep. — Cankr-lletepOypr : Jlans,
2021. — 560 ¢. — ISBN 978-5-8114-7838-5. — TekcT : anekTpoHHslii // JIans :
aeKTpoHHO-0ubnoreuHas cucrema. — URL: https://e.lanbook.com/book/166358
(mara o6pamenust: 18.02.2022). — Pexxum octyna: Jyisi aBTOpU3. TOJIb30BATEIICH.

Caycxkan, B. U. [IpombicioBBIE TPECHOBOHBIE U MTPOXOAHBIE PBIOBI Poccuu :
yaeOHoe nocobue s crio / B. U. Cayckan. — 2-e usf., ucnp. u gor. — CaHKT-
[leTepOypr : Jlanb, 2020. — 276 c. — ISBN 978-5-8114-5159-3. — Tekcr :
ANIEKTPOHHBIN // JIaHb : anekTpoHHO-O0ubIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/147324 (nara obparmienus: 18.02.2022). — Pexum
JOCTYTIA: JUIsl aBTOPHU3. TIOJIB30BaTEIICH.

3.2.2. JlononHUTEIbHBIE HICTOYHUKHU

[Tpaktukym no uxtuonoruu: yuaeoHoe nocoowue / T.A. Anmomnosa, JI.JI.
Myxopnosa, K.B. Teutnk - M.: Mopknura, 2013. -338 c.

Bonkosa, M. B. Onenka kauecTBa BOJIbI BOJIOEMOB PHIOOX035CTBEHHOTO
Ha3Ha4yeHwus : y4ueb. mocobue nis By3oB / M. B. Bonkosa, T. C. Epmiosa, C. B.
[IunynuH. — 2-e u3a., ucnp. u gon. — M. : UznarenbctBo FOpaiit, 2018. — 294
c. — (Cepus : YHuBepcuretsl Poccun).

Kotnsip O. A., Mamonroga P. I1. Kypc nekuwmii no uxtuonoruu. — M.: Konoc, 2007.
-592c.

depmepckoe peIOOBOJCTBO TS IPEANPUITHI cpeHero u majoro omusneca / C.B.
[Tonomapes, JL.YO. Jlarytkuna — M.: Mopknura, 2015. — 550 c.

Kopma u kopmnenue peid B akBakynsType / C.B. [Tonomapes, FO.H. I'pozecky, A.A.
baxapesa. — M.: Mopknura, 2013. —417 c.

Cepriynus [.I'. buonoruueckue ocHOBBI ppiOoBoncTBA. [IpakTukym - M.:
Mopxknwura, 2015. - 155 c.

Teunk K.B. Bogubie 6nopecypchl u akBakynsTypa. Beeaenue B npodeccuto:
yueOHoe nocobue. - M.: Mopkuura, 2014. - 143 c.



ITH @ 14.1:2:4.276-2013 KonndecTBEeHHbI XUMUYECKUNA aHAIU3 BOA. MeToauka
A3MEPEHUM MACCOBOM KOHLEHTPALIMA AMMHUAKa U aMMOHUW-UOHOB B IIUTHEBBIX,
MPUPOIHBIX U CTOUYHBIX BOIAX (POTOMETPUUECKUM METOJIOM C PEAKTHUBOM
Heccnepa.

PJ1.52.24.380-95. MaccoBasi KOHIIEHTpaLMsl HUTPATHOrO a30Ta B Bojax. Meroauka
BBINIOJIHEHUSI U3MEPEHUI MAacCOBOM KOHLIEHTPALMU HUTPATOB B BOJIaX
(oToMeTpUUECKIUM METOJOM C PEAKTUBOM [ pricca mociie BOCCTaHOBICHUS B
KaJIMUEBOM PEyKTOpE.

NTC 22.1-2016 OGuiue npUHLIMIBI TPOU3BOJCTBEHHOTO KOJIOT HYECKOTO
KOHTPOJISI U €r0 METPOJIOTMYECKOr0 00eCIeueHus

Mertoarka BBITIOTHEHUS U3MEPEHHU OMOXUMHUUYECKOTO MOTPEOJICHHS KUCIOPO/a
nocie n guei nakyoaruu (bIIKmonH.) B mOBEepXHOCTHBIX MPECHBIX, MOI3EMHBIX
(TpyHTOBBIX), TUTHEBBIX, CTOYHBIX M OYMIIICHHBIX CTOUHBIX Bonax. [TH/] @

14.1:2:3:4.123-97.

MeTtonuueckoe pykoBOACTBO 110 THAPOOHOIOrMYECKOMY U OaKTEPHOIOIMUECKOMY
KOHTPOJIIO Mpoliecca ONOIOrNYeCKON OYMCTKU Ha COOPYKEHMSIX C a3pOTEHKAMHU.
ITHA @ Cb 14.1.77-96.

MeTtoarka BBITIOJTHEHUSI U3MEPEHUN conepkanuil pocdopa ob1iero B mpodax
OPUPOIHBIX U OUUIIIEHHBIX CTOYHBIX BOJ (DOTOMETPUYECKUM METOIOM TOCIIe
okucnenus nepcynbdarom. [THJ] @ 14.1:2.106-97.

Mertoarka BBITIOTHEHHS U3MEPECHHI CoJiepKaHU CepOBOIOPO/Ia U CYAb(PHUIOB B
npoOax MPUPOAHBIX M OYHUIIEHHBIX CTOUYHBIX BOJ (POTOMETPUYECKUM METOAOM C
N,N-mumernin-n-penunenauamuaom. [THJ] @ 14.1:2.109-97.



KOHTPOJIb 1 OHEHKA PE3VJIbTATOB OCBOEHUA
[MPOPECCHUOHAJIBHOI'O MO VJIA

Kon n HaumeHoBaHue
npo¢eCCUOHATBHBIX
KOMIICTCHIIUM,
(dopMupyeMbIX B
pamkax moaynsil

Kpurepun onenku

MeToabl OlIEHKHA

1

2

3

IIK 1.1. IIpoBoauTh
TUIPOJIOTUYECKHUE U
THUIPOXUMUYECKHE
HAOIIONCHUS Ha
PBHIOOXO03SIHCTBEHHBIX
BOJIOEMaX.

- IPAaBUWJIBHO BBIITOJIHACT
MCTCOPOJIOTUYCCKHC Ha6J'IIOI[eHI/I$[;

- IPpaBWJIBbHO ITPOBOJAUT
TUAPOMECTPUICCKUC N3MCPCHH,

- MPaBUJILHO BBIOMPACT METOJIBI
IIPOBEJICHUS THAPOJIOTHUCCKUX U
MOP(OJIOTHIECKUX paboT Ha
BOJIOEMAaxX

DKCrepTHOE
HaOTIOICHUE TIPU
BBHITIOJIHCHUH PaboT Ha
yueOHOH MpaKTHKe,
peleHun
CUTYaIlMOHHBIX 3a/1a4.

IIK 1.2. OT6upars u
o0OpabaTsIBaTh
THJIPOOUOTIOTHIECKH
e
THJIPOXUMHYECKHE
IPOOBI

- IPaBUJIBHO OTOMpPAET U
00pabaThIBacT THAPOOUOIOTHUECKHE
U TUAPOOUOXUMHUYECKHUE MPOOHI;

- IPaBUJILHO OIPEICIIACT
carpoOHOCTH BOJIOEMOB T10
OpraHU3MaM-HHIUKATOPaM.

- IPABWJIBHO OIPEAEIISIET BUIOBON
COCTaB BOAHBIX PACTEHHUUN U
TUAPOOHOHTOB;

- PAaBWJIBHO OMNpPEAEIseT
dbuznuecKue moKa3aTeu BOIbL;

- MPAaBWJIBLHO MPOBOAUT pabOTy MO
cO6opy u 00paboTKH
TUAPOXUMHUYECKHUX MPOO.

DKCrepTHOE
HaOIIOICHHUE TIPH
BBITIOJIHEHUH PaboT Ha
y4eOHOU U
MIPOU3BOJCTBECHHOM
MpaKTUKaX, PeIICHUH
CUTYaIlMOHHBIX 33J1a4.




IIK 1.3. CoGuparts,
oOpabaThiBaTh U
aHAJIM3UPOBAThH
HUXTHOJIOTHYECCKUC
MaTepHalbl.

- IPABUJILHO BBIMOJIHSIET COOP,
(dukcanuio, XxpaHeHHeE,
ATUKETUPOBAHUE,
JOKYMEHTHPOBaHUE MaTepUajoB
II0JIEBBIX UCCIICAOBAHUI;

- IPaBUJIbHO UJICHTH(PUIIUPYET
Mop(donoruueckre Npu3HaKku puio

- MPABUJILHO BBITIOTHSICT
BapHAIIMOHHO-CTATUCTHYCCKYO
00pabOTKy UXTHOIOTUYECKOTO
Marepuania;

- IPaBUJILHO MPOBOJHUT MEYCHUE
pBIO;

- MPABUJILHO TMOJTB3YETCS
UXTHOJIOTHYECCKUM 000PYIOBAaHUEM C
cobmofieHeM TpeOOBaHUM OXpaHbl
TpyJa P KX SKCILTyaTalluy.

DKCIepTHOE
HaOJII0IeHUE TpU
BBITIOJIHEHUU PaboT Ha
y4eOHOM U
MIPOU3BOJACTBEHHOM
MpPaKTUKaX, PeIICHUH
CUTYallMOHHBIX 3a]1a4.

[1IK 1.4 OnenuBarb

- IPpaBUJIBbHO OIMHCBIBACT

DKCrepTHOE

COCTOSTHUE Mopdororuyeckue u HaOJIIOZICHUE U OLIEHKA
UXTUO(AYHBI aHATOMHUYECKHE MPU3HAKH PhIO; Ha MPAKTUYECKUX
. 3aHATUSIX, TIPU
- IPABUJILHO OTpENEeNsieT BUIOBOM
BBHITIOJIHCHUH PabOT 110
COCTaB UXTUO(AYHBI. .
MIPOU3BOJICTBEHHOMN
MIPAKTUKE
IIK 1.5 IIPABWJIBHO PETUCTPUPYET DKcnepTHoe
Kontponuposars mapaMeTpbl BOJbI B PhIOOBOTHBIX HaAOIIOZICHUE U OIIEHKA
napameTpbl E€MKOCTSX; HA TIPAKTHYECKUX
PBHIOOBOTHBIX 3aHATHSIX, TIPH
IPABWIBHO BEJET KypHAIT
TEXHOJIOTUYECKUX . BBITIOJTHEHUU PabOT 1O
PETHCTpALUU YCIOBHMA .
MIPOLIECCOB. y4eOHOM MpaKTHKE

BBIpAIIMBaHUSA OOBEKTOB
AKBaKYJIbTYPHI;

MPaBUJIbHO MOJIb30BATHCS
U3MEPUTENIbHBIMU NpUOOpaMu:
OKCHUMETPOM, PH-METPOM,
HOHOMETPOM;




YEeTKO ONpeIeiieT HEUCIPAaBHOCTH B
pabote ppIOOBOAHOIO 000PYIOBAHUS

NPABWIBHO PETYAUpPYET paldoTy;
pBIOOBOAHOTO 00OPYIOBAHUS

OK 01. BriOupars
CIOCOOBI petIeHust
3aj1a4

00O0CHOBAaHHOCTH ITOCTAHOBKH IICIIH,
BBIOOpA ¥ PUMEHEHHSI METOJIOB U
CIIOCOOOB PEIICHUS

DKCIepTHOE
HaOIIOEHUE U OLIEHKA
Ha TPAKTHYCCKUX

npodeccuoHabHON | Mpo(eCCHOHANBHBIX 3a/1a4; 3aHATHSX, TIPH
NESATEITBHOCTH, BBITIOJTHEHUHU PabOT 1O
aJIeKBaTHas OIICHKA U CaMOOIIEHKa .
NPUMCHHUTEIIBHO K IPOU3BOJICTBEHHOH
3(PEeKTUBHOCTHU U Ka4eCTBA
Pa3TUIHBIM MIPAKTUKE
BBITIOJTHEHUS TTPO(ECCHOHAIBHBIX
KOHTEKCTaM.
3azaq
OK 02. - UCTIOJIb30BAHUE PA3TIMYHBIX DKCrepTHOE
Hcnonb3oBath WCTOYHHMKOB, BKJTFOUAs SJICKTPOHHBIC | HAOJFOJICHUE U OIICHKA
COBpEMEHHBIE peCypcehl, MeTHa-peCcypcChl, Ha PAKTHICCKUX
CpeJicTBa MOKCKA, HNuTepHEeT-pecypehl, NIEPHOANYCCKUE | 3aHATHUAX, TIPU
aHaiau3a u U3JJaHUS TI0 CTIeIIMATIbHOCTH IS BBITIOJTHEHUU PabOT 1O
UHTEpIIpETAIINN penieHus mpodeccuoHaTbHbIX MIPOU3BOJICTBEHHOMN
uHboOpMalny, U 3aJ1a4; MPAKTUKE
UH(GOPMAIIMOHHBIE
Gop - 3 eKTUBHOCTD UCTIONB30BAHUS
TEXHOJIOTUU JJIs
uH(OpPMaIMOHHO-
BBITIOJTHEHUS 3a]1a4 .
. | KOMMYHUKAIITMOHHBIX TE€XHOJOTUI B
npodeccruoHanbHON .
npo(ecCuOHaNbHON ACSTENbHOCTU
JESITEBHOCTH.
cornacHo GOpMUPYEMBIM YMEHUSIM H
MOJTy4aeMOMY MPAKTUYECKOMY
OTIBITY
OK 03 IInanupoBaTh | - IEMOHCTPALNS OTBETCTBEHHOCTH DKcnepTHoe

U pea30BbIBAThH
COOCTBEHHOEC
npodeccruonanbHoe
1 JIMYHOCTHOE
pa3BHTHE,
PEANPUHAMATEIBCK
VIO JCSATCIBHOCTD B
po¢eCCHOHATBHOM
cepe, UCMoOIL30BaTH
3HAHMS 110

3a IPUHATHIEC PELICHUS;

- 000CHOBAHHOCTH CAaMOaHaInu3a U
KOPPEKIUs PE3yIbTaTOB
coOCTBEHHOU PabOTHI;

- palMoOHaJIbHAs OpPraHU3aIUs
COOCTBEHHOM JIeITEILHOCTH,

IPOrHOCTHYECKAs OIICHKA 1SN U
BBIOOP CITOCOOOB €€ JOCTHIKECHUS

HaOIIOZICHUE TIPU
BBITIOJTHEHUU pabOT Ha
MIPOU3BOJCTBEHHOM
MIPAKTUKE, PEIICHUN
CUTYaIlMOHHBIX 3a]1a4.




(puHaHCOBOM
I'PaMOTHOCTH B

Pa3IUYHbBIX
AKU3HEHHBIX

CUTYaIUSX.

OK 04. D¢ dhexTuBHO | - B3aMMOJEHCTBHUE C DKCIepTHOE
B3aMMOJICHCTBOBATh | OOyYarOMIMMHUCS, IPEToIaBaTeIs MU | HAOJIIONEHHUE U OLICHKa

1 paboTarh B
KOJUICKTHBE U

U MacTepaMHM B XO7ie 00y4YeHHUs, C
PYKOBOJIUTENISIMU yUE€OHOU U

Ha MMPAKTUICCKUX
3aHATUAX, IIPU

KOMaH/ie. IIPOU3BOJCTBEHHOM MPAKTHK; BBITIOJIHEHUU PabOoT 110
MIPOU3BOICTBEHHOU
- 000CHOBAaHHOCTh aHaJIM3a pabOThHI
MIPAKTUKE

YJICHOB KOMaH/ bl (TTOTYUHEHHBIX )
OK 05 -TPaMOTHOCTb YCTHOM U DKcnepTHoe
OcymiecTBisiTh MUCHbMEHHOH peuu; HaOJIOICHHE U OIICHKA
YCTHYIO U Ha TPAKTHYCCKUX

- SICHOCTB (DOPMYITUPOBAHUS U
MUCBMEHHYIO . 3aHATHSX, TIPH

U3JI0KEHUST MBICTIEH
KOMMYHUKAIIHIO Ha BBITIOJIHCHUU PabOT 110
rOCYJIapCTBEHHOM MIPOU3BOICTBEHHON
SI3BIKE C YIETOM MIPaKTUKE
0CcoOeHHOCTEH
COITMAJILHOTO U
KYJBTYPHOTO
KOHTEKCTA.
OK 07. - 3 PEKTUBHOCTH BHITIOTHEHUS DKcnepTHoe
ConeiicTBOBaThH npaBui Th Bo Bpems yaeOHBIX HaAOJIIOICHUE U OLICHKA
COXPaHEHUIO 3aHATUHN, TIPU TTPOXOKICHUN Ha MPaKTUYECKUX
OKpY’KaroIIeH cpenpl, | yaeOHON U MPOU3BOACTBCHHOM 3aHATUSAX, IPU
pPECYPCOCOEPEIKEHHIO | TPAKTHK; BBHITIOJITHCHUH PadoT 110

, TIPUMEHATH 3HAHUS
00 U3MEHEHHUH
KJINMata, MPUHIIATIBI
OepEKITNBOTO
MIPOU3BOJICTBA,

s hexTrHBHO
JNEUCTBOBATH B
Ype3BbIYaNHBIX
CUTYaITUsX.

- 3HAHUEC U MCIIOIb30BaHUE
pecypcocOeperarnmx TeXHOIOTHH
B 00J1aCTH TE€JICKOMMYHHUKAIIHIA

ITPOU3BOJICTBEHHOU
ITPAKTUKE




OK 09.
[Tonmb30BarbCA
npodecCUOHANTBHOMN
JIOKYMEHTALUEN HA
rOCyIapCTBEHHOM U
MHOCTPaHHOM
S3bIKAX.

- 3(peKTUBHOCTH UCTIOIL30BAHUS B
npoQeCCUOHAIBHON IeSITEIbHOCTH
HEOOXOAMMOM TEXHUYECKOM
JIOKYMEHTAIlUU, B TOM YHUCJIE Ha
AHIVIMHCKOM SI3bIKE.

DKCIepTHOE
HaOJIOICHNE U OLICHKA
Ha MPAKTUYECKUX
3aHATUAX, TIPU
BBITIOJIHEHUU PabOoT 110
MIPOU3BOJACTBEHHOM
MPaKTUKE
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