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AHHOTauHs padoyeii NporpaMMbl JHCIHILIHHbI

Jincuuninna « MnzkeHepHast 3aIHTA KOMIIOHEHTOB OKPY/KAKIIEH cpe/ibh»

Mecmo OUCYUNIUHBL — 6APUAMUSHASL HACTb,
bnoka 1. Jucyuniunot (mooyiu)
mpyooemxocms - 7 3E/ 252 yaca

popma npomescymounott ammecmayuu — KII, 3awem (7¢), sxzamen(8c)

Llenw oceoenus ouc-
YURIUHDBL

(GopMHpOBaHHE Y CTY/AEHTOB NMPO(ECCHOHAIBHBIX KOMICTEHIIHI, CBA3aH-
HBIX ¢ BBIOOpOM M pa3paboTKOil TEXHOJOIMH OYHCTKH MPOMBIILICHHBIX
BBIOPOCOB M COPOCOB B OKPYIKAIOIIYIO Cpejy, MyTed HHTeHCH(pHKAIHH H
COBEPILECHCTBOBAHHMA OYHMCTHBIX IIPOLECCOB, METOIOB PEKYJIbTHBALMU 3a-
I'PA3HEHHBIX H JIErPa/IHPOBAHHBIX M1OYB.

Komnemenyuu, ghop-
Mupyembie 6 pe3yio-
mame 0ce0eHUsl OUC-
YURTUHDBI

OIIK-1 ¢cnocoOHOCTBIO YYMTHIBATH COBPEMEHHbBIC TEHJICHIIMH Pa3BHTHSA
TEXHUKH M TEXHOJIOTMH B obOnactu obecrnieyeHust TexHochepHoil Oezomnac-
HOCTH, M3MEPHUTEILHON M BBIYHCIUTEILHOW TEXHUKH, MH(OPMALMOHHBIX
TEXHOJIOTHI B cBOei npodeccHoHanbHOM 1eATeIbHOCTH;

IIK-14 cnocoOHOCTBIO oOnpe/ensTh HOPMATHBHBIE YPOBHHM JIOMYCTHMBIX
HEraTHBHBIX BO3/ICHCTBHI HA YEJI0BEKA H OKPYXKAIOIYIO CpeLy

3nanus, ymenus u
HABBIKU, NOJIYHAEeMble
6 npoyecce 0C60eHUA
OUCYUNIUHDBL

3HaTh:

- CYUIHOCTH IKOJIOTHYECKUX MpodJeM, CBA3aHHBIX C 3arpsi3HEHHEM KOMIIO-
HEHTOB OKPYKAIOLIEeH Cpe/ibl, U IYTH UX [IPEOJI0JICHHUS;

- OCHOBHBIE TEXHOJOIMH OYHCTKH MPOMBIIIUIEHHBIX BEIOPOCOB H ¢cOPOCOB B
armocepy u rujapocdepy, oOpalieHHe CO BCEMH BHIAMH OTXO0I0B;

- JIOKYMEHTBI, perjlaMeHTHPYIOIIIHE HOPMATHBbI KauecTBa H CPeACTBA KOH-
TPOJIsi KAYE€CTBA OKPYIKAIOIICH CpeIbl.

YMers:

- KOHTPOJIUPOBAThH COCTOSIHUE HCIIOJIL3YEMBIX CPEJCTB 3alllUThl, [PHHH-
MaTh pellieH s 110 3aMeHe (pereHepanun) Cpe/ICTB 3alIUThbI;

- IKCHEPUMEHTATILHO ONPE/EIATE HEKOTOPbIE TeXHOIOTHYeCKHe MoKasare-
JIH, XapaKTepH3YIOIHE [IPOLECC OYHCTKH BEIOPOCOB H COPOCOB.

Brnaners:

- HaBbIKAMH Hay4YHO-00OCHOBAaHHOH OLIEHKH KavyecTBa KOMIIOHEHTOB OKpY-
JKAIOLIEH Cpe/ibl U U3MEHEHHUH, NPOUCXOASAIIMX C HUMH B pe3yJibTare TeX-
HOTCHHOH JIeITETbHOCTH Ye/IOBEKa.

- HaBbIKaMu pabOThl B XUMHYECKOH 1ab0paTopHH.

Kpamrkas xapaxme-
pucmura oucyuniu-
Hbl (OCHO6HbIE O10KU
u memvl)

Pazn.1. Benenue

Pazz. 2. Ucnosb30Banke M MOJATOTORKA BOJIbI B CHCTEMAX BOJAOCHA0KEHHS
Pa3z. 3. BogooTBeneHHe HACEAECHHBIX MECT W IPOMBILUICH. NPEANPHITHIHA.
Pa3n. 4. Texnonoruu obe3spekuBanust ropojickux CB u ux ocanxos.

Pa3j. 5: Texnonornu o6paboTku mpou3BoacTBeHHBIX CB 1 ocaakos.

Pa3z. 6. 3aumra arMocdepsl OT 3arps3HeHus

Pa3z.7. TexHOIOrMM y/JalleHusi B3BCIICHHBLIX BELIECTB M3 aTMochepHBIX
BLIOpPOCOB

Pasy. 8. TexHosoruu yjaajieHusi ra3000pa3HbIX BPEIHBIX BEIECTB U3 aTMO-
c(epHbIX BEIOPOCOB

Pazj. 9. UHkeHEpHBIE METO/IbI 3aIIHTHI IOYBEHHOTO MOKPOBA OT @HTPOIIO-
IrE€HHOT'O BO3IEHCTBUSA.

Pa3n.10. Texnonorun obpanieHus ¢ NPOMBbIILIEHHBIMH OTXOaMH.

Pa3n.11. OGpanieHne ¢ TBEPABIMH KOMMYHAIbHBIMH OTXO/IaMH.




IEJb OCBOEHUS JUCHUILINHLI

Llenbro 0cBOGHMS MHCHANIMHEL «Huoxcenepnan sauuma xomnonenmos OKpYy#rcaiowen cpeowvl
ABJICTCSA H3YYCHHE OCHOB BRIGOPA M Pa3paGoOTKH TEXHOIOIHYECKHX CXEM OYHMCTKH IPOMBILLIEHHBIX
aTMOC(EPHBIX BHIOPOCOB, CTOYHEIX BO/l pa3/IHiHOTO NPOUCXOXKICHHS, OOpalleHus 1 00e3BpexuBaHus
NIPOMBILIJICHHBIX H OBITOBBIX OTXO/IOB, MyTeid HHTCHCH(UKALIHH H COBEPIIEHCTBOBAHHS OYMCTHEIX
[TpOLIECCOB, METO/IOB PEKY.ITHBAIIHHU 3arPA3HEHHBIX H JIerpaJIipOBAHHBIX [10YB.

B pesynprare ocBoenus ocHoBHO npodeccHoHanbHOM 06pa3oBaTebHOM NPOrpaMMBI BBICILIETO
oOpasoBanus (namee — OITOIT BO) 6axanaspuara no manpasnenwuio moArotoBkH 20.03.01. “TEXHO-
CDEPHAA BE30MC§0CTL”, HalpaBJICHHOCTH (po¢uns) moarotoskn « MHXXEHEPHA S 3AIIA-
TA OKPYXAIOIIEN CPE/IbI» o6yuaromuiics mnomken OBJIAZIETh CIEIYIOMIMMH pe3yJIbTaTaMHu 110
JUCUHILTHHE « HHoicenepran 3auuma komnonenmos OKpYycalowel cpedw »

Tabawua 1.1. Kapra ¢o MHPOBaHHs KOMIIETEHIIMH MO JTUCHHILIHHE

Kon kom- PesynbTaTel ocBoenns Ilepevens nnanupyembix PE3YJbTATOB O0y4YEHHS MO
METEHIHH OI1OIT JIMCLIMTUTHHE
Cooeporcanue komnemenyuii
OIIK-1 CMOCOOHOCTBIO  YUMTBHIBATH | 3HATH:

COBPEMEHHBIE  TEHACHLMH | - CYUIHOCTB SKONOrHYECKHX npobnem, CBA3aHHBIX C 3a-

Pa3BHTHA TEXHHKH M TEXHO- | rPA3HEHHEM KOMIOHEHTOB OKpY’KaIOLIeH Cpe/bl, M MyTH HX

7orui B obnact obecneve- | npeononenus:

HHs TexHOC(epHo# Gesonac- | - OCHOBHBIE TeXHOTOrHH OYMCTKH NPOMBIILIEHHBIX BHIGPO-

HOCTH,  M3MEDHTENLHOH M | COB M c6pPOCOB B atMocepy H ruapocdepy, obpaiense co

BBIYHCIIHTE/ILHOH  TEXHHKH, | BCEMH BHIAMH OTXOJI0B.

HH(OPMALIHOHHBIX TEXHONIO- VmMers: KOHTPOJTHPOBATL COCTOSHHE MCMOJIB3YEMBIX

rMii B cBoell mpodeccho- CPE/CTB 3allUThI, MPHHHMATE PELIEHHS 10 3aMeHe (pereHe-

HaJIbHOH JIeATEBHOCTH aLlMH) CPEJICTB 3allMThI.
BraneTs: HaBEIKaMH HaYYHO-060CHOBAHHON OLIEHKH Kade-
CTBa KOMITOHEHTOB OKpY KalOILEH CpPe/ibl H H3MEHEHHH,
MPOHCXONAUINX C HHMH B PE3yJIbTaTe TEXHOMEHHOM f1es-
TEJIbHOCTH YeJIOBEKa.

IK-14 CNOCOOHOCTBIO  OMpenensTh | 3HaTh: JIOKYMEHTBI, PETJIAMEHTHPYIOLIIHE HOPMATHBBI Ka-

HOPMaTHBHLIC  yDOBHH JIO- | 4E€CTBA H OCHOBHBIE CPE/ICTBA KOHTPO/IA KAYecTBa OKpYy-

MYCTHMBIX HEraTHBHBIX BO3- | JKAIOLIEH Cpe/kbl.

AEHCTBMH Ha YenoBeka W OK- | YMeTh: 9KCNEPHMEHTANILHO ONPEIENATh HEKOTOPhIE TEXHO-

pykarolyto cpeay JIOTHYECKHE TMOKA3aTeIlH, XapaKTePH3YIOLLHE TPOLIECC OYH-
CTKH BBIOPOCOB U c6poCcoB.
Bnanets: HaBbikamu paGoThl B XHMHUYECKOIH J1abopaTopHH.

2. MECTO JUCHMUILJIMHBI B CTPYKTYPE OIIOII

Hucunnmina «Auocenepnas sawuma xomnonenmos OKpyJcaioujeti cpedvl» OTHOCHTCS K Ba-
pHaTHBHOM 4acTH broka 1 paGouero yye6Horo muana.

Jlist OCBOEHHMS NaHHOM MHCIHMIUIMHBI HEOOXOIHMEI YMEHHs, 3HAHUS M HaBLIKH, (OPMHpYyEMEIE
[IPEAIECTBYIOIMHMH JHCUHIUIHHAME «Xumus okpyoxcaioweii cpedvly, « Memodwr u cpedcmea usmepe-
HUA Kavecmea oKpycaiowe cpedbl» W JACIHILUIHHAMH, H3YYaeMbIMH napamiensHo «/Ipoyeccw u an-
napamal 3awumel OKpyicaloujeu cpeowt», «Ilpombluiiennan 3kon02usny.

Jucunnimna sBiaseTcs npemmecTByomei H HeobXoUMa JUIs YCIELIHOrO OCBOEHHS H IPOBe-
ACHHA NPEJHIIIOMHON TIPAKTHKA M BbITIOJHEHHS BBITYCKHOM KBATH(DHKALMOHHOM paboTs! Gakanas-

pa.
Jucuunuina usydaercs B 7 u 8 cemectpax Ha 4 Kypce NpH 04HOH (opme 00y4deHHs.



3. OFBEM JUCHHUILIMHBI U BUJIbI YYEBHOM PABOTBI

O6wmas Tpy10eMKOCTh AUCIHIITHHEED cocTaBisieT 7 3.e., 252 aKaJeMHYECKHX yaca.

Pacnipenenenue o6vemMa amcrmmmag mo CEMECTpaM U BHJ/IaM 3aHATHH, a TAKKE YacoB, Bbille-
JICHHBIX Ha KOHTAKTHYIO paGoTy 00ydalommxcs ¢ mpenogaBaTeseM M Ha CaMOCTOSTENLHYIO paboTy
00y4alomuXCs B COOTBETCTBHH C pabounM yueGHBIM IIAHOM NPECTABIIEHO B Tabsmue 3.1

Tabmana 3.1. O6seM aucHMMIIAHEL 1O BH/laM y4eOHOH paboThI (B akaneM.uacax)

ouHas Gopma
Ce- | Obbem | Ce- | Ob6nem
B GHOM paGoTh! Pacripe- €CTp| KOHTaKT- | M KOHTaKT-
U1 yuebHO# pa MECTp) aKT- | MECTp | KO
FIRIGHNG HOH pabo- HOH pabo-
4acoB 7 8
ThI Thbl
AYIHTOpHAS KOHTAKTHAN pabora (Bcero), B Tom 96 36 36 60 60
HHCJIC 3aHATHA IEKLIHOHHOIO H CEMMHAPCKOTO THITOB:
- nexuuu ((JI) 42 18 18 24 24
- naGopatopHbie 3ansTus (JI3 ) 20 8 8 12 12
- IpaKTH4eckHe 3aHsTHs ( 113 ) 34 10 10 24 24
CamocTositebnas pabora (Bcero), B TOM uuche: 156 72 84
- o pasaeay “K — kypcosbie paGorsi, NpoeKThI” 36 2
,» BLIMOJHEHHE KypcoBoro npoekTa (KIT) 36
- o pasaeny “P — unauBuayanbuan paGora” 43 21 1 22 1
HanMcanue pedepara (Pe.) 2/27 13 14
- BBITIOJIHEHHE KOHTPOJIbHOH paboTsl (Kp.) 2/16 8 8
- 0o pasaeay “T — rekymas paGora” 77 15 62
- CAMOCTOSATE/IBHOE H3Y4YeHHe pa3/IeNoB,
- NpopaboTKa U MOBTOPEHHE JIEKLIMOHHOTO Ma-
TepHaa, YTeHHe y4eOHHUKOB, JONOMHHTEBHOM
JITepaTypsl, paboTa co CrpaBOYHMKAMH, 03Ha-
KOMJIEHHE C HOPMaTHBHBIMHM H METOIHYECKHMH 41 15 26
JOKyMEHTaMH /ISl HaIMcaHHs peeparos;
- IOArOTOBKA K /1abOpaTOPHBIM M MPaKTHYe-
CKHMM 3aHSTHSAM;
- OArOTOBKA OTYETOB 110 J1aG0paTOpHBIM pabo-
Tam;
- IO/IrOTOBKA K 3a4€Ty/3K3aMeHy 36 36
Bua npomexyTounoii arrecranuu 1 3au. IK3. 1
O6mas TpynoémkocTs aKajaeMHUYECKHE YaChl 252 | 108 39 144 62
AHCHHNJIHHBI Ba4€THBIE €IHHHUIIBI 7 3 4




4. COAEP) KAHUE JUCHUIIJIMHBI

Cozepkanue TMCHHMIUIHHBI CTPYKTYPHPYETCs 110 TeMam (pasjiellaM) ¢ yKa3aHHeM OTBEIEHHOTO
Ha HAX KOJIHYECTBA aKaJIeMHYECKHX YaCOB M BUJIOB yUeOHBIX 3aHATHH JUIs OUHOH (opMbI 06yyeHHS.

Tabmuma 4.1 Coaepxanue 3aHATHH JIGKIIHOHHOTO THIIA (JIEKLHHK) 1S 04HOM GOpMBI 06yUeHH s

HOMep Pasih HaumeHnoBanue Temel JIEKITHOHHOI'O 3aHATHA, KpaTKOE coaepiKaHHE aKO G'BGM,
aj.4acbl
Cemectp 7
Tema I: CoBpeMeHHOE COCTOSHHE TMAPOC(HEPHI, OCHOBHBIE
Paznen 1 9KOJIOrHYecKHe MpobieMsl. [IepcreKTHBEI pa3sBHTHA BOOMONb- 2
Beenenue 30BaHHUsA, MEPHI 110 3allMTE MOBEPXHOCTHBIX M IOJ3EMHBIX BOJ
OT 3arpsi3HeHHs.

Pa3nen 2 Tema 2: 30HB1 CAHUTAPHON OXPaHBI HCTOYHHKOB BOJIO-
WUcnonb3oBanne n | cHabGxenus. Buasl 1 HopMel Bogonorpebienus. O6ume
MOArOTOBKA BOJBI | TEXHOJIOTHYECKHE CXEMBI MOATOTOBKH BOJIbI /IS THTHEBOTO 2

B CHCTeMax Bon0cHabkeHUs. OCHOBHBIE COOPYKEHHS M IPOLECCH] OYH-

BOJIOCHA0XKEHHUS | CTKH.

Paznen 3

poscomeseme | T4t 3¢ Botoomozmue e Sroma spormoneasn
HACCICHHIX MecT npmmlﬁ? Hcnons3opanue gonoorglo)nmpm ce'ricl)‘i Juis yl;?aie- -
H [IPOMBIIILIEHHBIX

. HHs cHera. OUHCTHBIE COOPYKEHHS HA BOJIOCTOYHBIX CETHAX.
NpPEANPUATHIH
Tema 4: TexHoNnoru4eckHe CXeMbl OYHCTKH T'OPOJCKHX CTOY-
HBIX BOJI. OCHOBHBIE COOPY)KEHHS H 3aKOHOMEPHOCTH MEXaHH- )

Pasnen 4 9YECKOH OYHCTKH. MeTozpl HHTeHCHuKamu paboThl coopyxe-
Texnonoruu o6e3- | HUi MEXaHHMYECKOH OUHCTKH.

BPEKUBAHUA TO- | Tema 5: Mcnonb3oBanue OHONOrHYECKHX MPOIECCOB [UIS OYH-
POJCKHX CTOYHBIX | CTKM BOJBL 3aKOHOMEPHOCTH a3pOOHOM OYHCTKH: OCHOBHBIE 2
BOJI M MX OCAJIKOB | pOLECChl H COOPYIKEHUS

Tema 6: Anaspobnbie Guoxumuueckue mpoueccsl Coopyxe-

HHA JUIs aHadpoOHO#H OYMCTKH CTOYHBIX BOJ H 00paboTKH 2
0CaJIKOB.

Tema 7: Knaccupukauus METOJOB OYHCTKH ITPOH3BOJCT-
BEHHBIX CTOYHBIX BOJ. [IpuMeHeHHe pereHepaTHBHBIX H 2

Pasnen 5 JECTPYKTHBHBIX METOJIOB.

Texnonoruu 06- | Tema 8: CoBpeMeHHBIE TEXHOJIOTHH KOArylIslHOHHOH H

paboTKu Mpou3- | $prokynsunoHHOH 06paboTKH BOAEL. MeToB HHTEHCH(H- 2

BOJICTBEHHBIX KalluM 1npolecca KoaryJsiiuu.

CTOUHBIX BOLAH UX | 1500 9: IIpumeHeHHe XHMHYECKHX, (HU3HKO-XHMHUYECKHX,

ocankoB TEPMHYECKHX METOJOB IS OYHUCTKH INPOU3BOACTBEHHBIX 2

CTOYHBIX BojA. OCHOBHas TeXHOJIOTHYecKas cxema obpa-

OOTKH 0CaZIKOB NPOU3BOACTBEHHBIX CTOYHBIX BOJI.
Cemectp 8

Tema 10: Ananu3 OCHOBHBIX IPOMBIIIIEHHBIX HCTOYHHKOB

Pa3nen 6 H 3arps3HuTesiei atMocdeprsl. AKTHBHBIE H TACCHBHBIE
3amura armocde- | METOABI 3aMTHI aTMOChepH! OT 3arpa3HeHus. Knaccudu- 2

pbl OT 3arpsI3HEHHS | Kallus M XapakTepHcTHKa BeIGpocoB. COOp H OTBOJ BbI-
Hpocos.




Tema 11: Knaccuukanus METOIOB y/aJIeHHS B3BEIIEHHbBIX

Pazpen 7 BEILLECTB U3 aTMOC(EPHBIX BEIOPOCOB. OCHOBHBIE XapaKTepH- 2
Texnonoruu yaa- | cTuku neuieynoBuTesned. Cyxue 1 MOKpBIE IIbUICYIOBHTEIH.
JICHHA B3BEIICHHBIX | Tema 12: OUIIbTPLI: TKAHEBBIE, BOJIOKHUCTHIE, 36PHUCTHIE, 5
BELLECTB U3 3NEKTPODHIBTPBI.
aTMOC(epHBIX Tema 13: [ToaroroBka BEIOPOCOB nepel OYHCTKOM B MbLIE-
BEIOpOCOB YJIaBIHBAIOMIMX yCTpokcTBax. CpaBHUTEIbHAA XapaKTEPHCTH- 5
Ka 3(¢($eKTHBHOCTH HUCIIOJIL30BAHUS NbLICYIaBIHBAIOIIETO
obopyoBanus. IHTEeHCHHKaLMs IPOIIECCOB OUHCTKH.
Tema 14: Texnosioruu abcopOLMOHHON OYUCTKH ra3oB OT JH-
OKCHJIa CEpbl U OKCHJIOB a30Ta. MeTo/Ibl YAaIeHHs BpEeIHbIX )
Paznen 8 razoo6pasHeix BeiecTB. OcHoBHBIE abcopbenThl. TpeboBanus
Texnonorun K HX BbIOOpY. AGCOpPOIIHOHHBIE YCTAHOBKH.
yaaneHus ra3o00- | Tema 15: TexHonOruu ancopOIHMOHHON H XeMOCOPOIIHOHHOM
Pa3HBIX BPEHLIX | OYHCTKH OTXOAMALIMX ra3oB. OcHOBHEIE alcOpOeHTE H Tpebo-
BEILECTB U3 BaHHA K HUM. KatanuTuueckas oyncTka ra3oB. OCHOBHbIE Ka- 2
aTMochepHbIX TAJTH3aTOPBI M X CBOMcTBa. TepMuyeckoe 00e3BpeKUBaHHE
BBIOpOCOB ra3oB.
Tema 16: nrencudukaims mpoeccoB OUUCTKH BEIOPOCOB OT
ra3o00pa3HbiX npuMecen. TeXHOIOrH4ecKHe IpHEMbI CHHIKE- 5
HHS COZIEPKaHHsI OKCHIOB a30Ta U JHOKCH/IA CEPBI B Ia30BbIX
BBIOpOCAx MpeIIPUATHH TEILUIOIHEPreTHKH
Paznen 9 Tema 17: Buabl aHTPOIIONeHHOIO BO3/IeHCTBHS Ha THTOChEDY.
HmxenepHble 3ammTa MOYBEHHOrO MOKPOBA OT JErPaJalldH. DTarbl PeKyJib- 2
METO/Ibl 3aLIMTHl | THBAIMs HAPYLIEHHBIX 3EMEb.
ITIOYBEHHOIO Tema 18: OcHOBHBIE HCTOYHHUKH 3arpA3HEHHS IIOYBEHHOI'O 110~
NIOKpOBa OT KpOBa XMMHYECKMMH BelecTBaMH. MeTo/ibl 3aIuThl, cbopa 1 2
AHTPONOI€HHOr0 | OYHUCTKH IOYBHI OT Pa3IHBOB HEYTH
BO3JICHCTBHSA Tema 19: MeTo bl CHHKEHHS BIIMSHHS MHHEPAIBHBIX ya00- 5
pEHHH, NECTHIH/IOB M repOUIIMIO0B Ha OKPYKAIOIIYIO Cpey
Tema 20:: Knaccudukanus otxo10B8. TexHonoruu obe3spe-
JKHBAHHUSA H YTHJIM3ALMH POMBIIIUICHHBIX 0TX00B. MeToibl
00paboTKH HEOPraHHYECKHX BEIIECTB (IIUIAKOB, 30JIbI H rope- 2
JI0# 3€MITH, OTXO/IOB I'aJIbBAHUYECKHX IIPOU3BOJICTB, METAJLIOB
Paznen 10 H CILIABOB).
Texnonoruu 00pa- | Tema 21: Metoasl o6paleHns ¢ OTX0AMH OPraHHYECKHX
IIEHUA C IPOMBIII- | BenIecTB: He(TEILIaMOB, PE3HHBI, I1JIACTMACC, JIAKOKPACOYHBIX 5
JICHHBIMH OTXO/IAMH | OTXOJIOB, APEBECHHEI H Jp. TeXHOIOrHH 10 nepepadboTKe H
YTHIIH3ALHH CTPOUTEBHBIX OTX0/I0B.
Tema 22: IlpenipusiTisi | TOJTMIOHBI 110 00€3BPEXKUBAHHIO H
3aXOPOHEHHIO TOKCHYHBIX IIPOMBIIILIEHHBIX 0TXO0IOB. TexHoso- ?
rud 00e3BpexHBaHHS U 3aXOPOHEHHUS PAIMOAKTHBHBIX OTXO-
JIOB.
Paznen 11 Tema 23: Knaccudukaius U dtanbl oOpamieHHs ¢ TBEPAbIMH
Ob6patuenue ¢ OBITOBBIMH OTXOJIaMH. BTOpHYHbIE MaTepHAIIbHBIE PECYPCHI. 5
TBEPIABIMH C60p, COPTHPOBKA M METO/IbI epepaboTKH TBEPIBIX OBITOBBIX
KOMMYH&IBHBIMH | OTX0J10B. C3KMTaHHe.
OTXOJaMH Tema 24: TpaHCNOPTHPOBKA U 3aXOPOHEHHE 0TX0/10B. KomIio- 2
ctupoBanue. Ilojy4enne u Herosb30BaHHe OHorasa.
HTOI'O 42




Tabnumua 4.2 JlaGoparopHsie paGoTet w1 oumHOl (opmer 06ydenus

Homep 06
painena HaumenoBanue nabopatopHbix pabor axanj.):;::’u
Cemectp 7

4.5 JI3 1. Okucnsemocts, XITK u BIIK NPHPOIHBIX M CTOYHBIX BOJ. Or1- )

pPEacIeHnEe IIEpMaHraHaTHOM OKHCJIIEMOCTH BOJBL.

JI3 2. Onpenenenne HEKOTOPEIX TEXHONOTMYECKHX NapaMeTpoB po-
4,5 ficCCa OCBETIEHHS BOIBL T'HAPABIHYECKOH KPYDHOCTH. 3(pdekta u 2
BPEMCHH OCaKICHHS B3BEIICHHbIX BEIIECTB.

JI3 3,4. Onpenenenne onTuManbHBX [IapaMeTpoB Ipollecca KoaryJs-
IIHOHHOH 00pabOTKH NPHPOIHEIX H CTOYHBIX BOJI:

1) nposenenne npo6roro KOarynmMpoBaHHs IPUMeECEH BOJIBI;
4.5 2) onpenenenue onTHMATBLHOI JO3BI KOAryJIsSHTa JUIS OCBETICHHS 4
BOJIBI;

3) KOHTPOJIb 3a XOOM Tpoliecca OCBETICHHS BOIBI (ONpee/ieH e
IPO3pavHOCTH U pH ocBeTIeHHBIX MPO6 BOJIBI).

Cemecrp 8
JI3 5,6. U3yuenne ocHOBHBIX (u3nKo-XuMHYeCKHX XapaKTepUCTHK
7 B3BCIICHHBIX BEIIECTB. MeTo b1 OnpeeeHis HACKITHOM 1 OTHOCH- 4
TEIbHOH IJIOTHOCTH NbUIEOGPA3HBIX BEIECTS.
* 4 JI3 7. U3yuenune metomon OIpE/ICIEHUs KOHUEHTPALIMH B3BEINEHHbIX 5
BELIECTB B ATMOC(EPHBIX BEIGPOCAX.
- JI3 8. Tepmonunamuueckue [TapaMEeTpPhI ra30BLIX BEIOPOCOB H METO/IbI 5
HX OIpe/ieIeHHs
10 JI3 9. Onpenenenve onrumanbHbIx napamMeTpoB mpoliecca 00e3BoKHBa- D)
HHA OCAJIKOB CTOYHBIX BOJI Ha LEHTPH(yTe
HTOIo 18
Tabmuua 4.3 TNpakTuueckue 3ansTHS 115 OYHOM (popMsI 06yuenus
Homep Obnem,
paseIa Tema u conepskanne npakTHUeCKOro 3aHsTHS AR ACk
Cemecrp 7
I13 1. HopMupoBanue kadecTsa BOJ BOIHBIX OGBEKTOB. TpeboBanus x 5

Ka4eCTBY HTheBOH BoJbl. Xapakrepuctuka CanlluH 2.1.4.10.74 -01.

I3 2. O6opoTHEle cHCTeMBbI BomOCHAG: KeHHS NPOMBIILIJIEHHBIX Tpej-
IPUATHH. W3yyeHHe OCHOBHBIX XapaKTepHCTHK: npoueHTa, Ko3hdu-
4,5 [HCHTA M KpAaTHOCTH HCIOJIb30BAaHHMA BOABI, GE3BO3BPATHBIX MOTEPH 2
BOZbl. OmpejieieHre ONTHMAIBHBIX MApaMETPOB H pacyer BOIHO-
cosieBoro 6ananca 060POTHOrO KOHTYpa OXJIaXkIeHHS KOMIIPECCOPOB.

I3 3. Briaua 3ananus Ha KYPCOBOH NPOEKT Ha TeMy: «PalHoHaibHOe
HCIO/IBE30BAHHE BOIHBIX PECYPCOB H BHIOOD TEXHOJOTHH OYMCTKH ¥
CTOYHBIX BOJI».

I13 4. Uzyuenne TexHOMOrHMH XJIODHPOBAHHS MPHPOIAHBIX H CTOYHBIX

2 BOA H CYIIHOCTH HEKOTOPEIX TEXHOJOIHYECKHX ITapaMETPOB Mpolecca 2
XJIOpHPOBAHHS (XJIOPOMOTTIOMIAEMOCTH H ONTHMAIBHOMN 10351 XJiopa).
2,4,5 I13 5. Kontponbhas pa6ora no temam JI3 1-4 [13 2,4. 2
Cemecrp 8

[\ ]

7.8 [1'[3 6. HopmupoBanue B o6mactu OXpaHbl _aTMocgepHOro Bo3zayxa. |
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I1JIK u ycranoBnenue BenununHbl 11/1B.

113 9. KosmyecTBEeHHBIE H KAYECTBEHHBIE KPHTEPHH ITPOMBILLIEHHBIX
BBIOPOCOB, MOPSIOK HX HHBEHTApH3ALHH.

113 10. M3y4eHue TEXHONOTHYECKUX CXeM OOECTIBUIMBAHHMS BHIOPOCOB
B aTMocdepy IpH NPOM3BOJICTBE rHIca. 3aiuTa pedeparos ¢ npeseH-
TALUAMH

113 11,12. Onpesienenne CTeneHy 3arpsi3HEHAs aTMOChEpbI

1) omnpeneneHre MaKCHMMATbHBIX MPH3E€MHBIX KOHIIECHTpAIMH 3arpss-
HAIOIIMX BEHIECTB, BEIOPACHIBAEMBIX IIPOMIIPEANPHATHIMH,

2) onpejieNieHHe 3aBHCHMOCTH KOHIIEHTPAIIHH 3arpsA3HAIOIIMX BEIECTB
OT paccTOsIHKsI OT HCTOYHHKA BHIOpOCa;

3) onpejiesieHHe MeCTa PacroIOKEHHs NPEINPUATHS 110 OTHOLICHHIO K
HAceJIeHHOMY IYHKTY C Y4€TOM pO3bl BETPOB.

13 13,14. 3auura pedepaToB ¢ Npe3eHTALHAMA

9.11

I13 15. Iloka3aTenu eCTECTBEHHOrO COCTOSHHS MouBbl. HopMaTHBHEIE
TIOKa3aTe/Iy 3arpsa3HeHHs TMOYBbl XHMHYECKHMH BelecTBamu. M3yde-
HHE CXEMBI MIEPBUYHOrO 3KOJIOTHYECKOr0 KOHTPOJIA 32 HECAHKIHOHH-
POBaHHBIMH CBaJIKaMH.

I13 16. OneHKa 3K0JOTHYECKOr0 HApyLIEHUs, IPHYHHEHHOIO 3eMeb-
HBIM PECYpPCaM M PAaCTHTEIBHOCTH, B pe3yJbTaTe XO3AHCTBEHHOH Jes-
TEITbHOCTH.

7.8

113.17. KonTponsuas pa6ota o temam JI3 5-9 u I13 11,12 u 16.

6-11

113 18. 3amuTa pedeparos ¢ Npe3eHTAHIMH

HTOI'O

34

Tabnuna 4.4 CamoctosTtensHas paboTa CTyAeHTa 11 O4HOH opmbl 00y4eHHs

Howmep pa3-
nena

Bua camocrostensHo# pabo-
THI CTY/IEHTa

Hazpanue
(conepxanue paboTel)

Oonem,
aKaj.4acsl

no pasaeay “K — kypcoBbie paGoThbl, IPOEKThbI”

36

4.5

Kypcogoii npoext

CornacHo
HH/IBH/IyJIbHOMY 3a/IaHHIO

36

no pasgeay “P — unauBuayaabHas pabora”

43

PpNe 1
(1-3)
PpNe2
(6-11)

pedepat Nel u Ne2

CornacHo
HHIABHAYAIEHOMY 3aJlaHHIO

2/27

24,5

Konrponbuas padora Nel

3amanus 1 Kp Nel
(paspmensl 2, 4, 5;
Tembl JI3 1-41132.4.)

7,8,9,11

KonTtponsnas pabora Ne2

3amanus s Kp Ne2
(pazmen 7.8,9,11; Temp1 JI3 5-9 u
13 11,12,16)

no pasaeay “T — rekymas pabora”

77

IToaroroBka K NEKIHAM

OCMEICJIEHHE H 3aKpeljieHHe TeO-

pPEeTHYECKOro MarepHaia B COOT-

BETCTBHH C COJEP)KaHHEM JIEKIH-
OHHBIX 3aHATHMA




CamocrosTenbHOE H3yYe-
HHE TEOPETHYECKOro Ma-
TepHaia

CamocTrosiTenbHOE H3Y4YE€HHE OC-
HOBHOH M JIOTIOTHHTENILHOH JIHTe-
patypel, nouck u cbop unpopma-
L[{H 110 JUCLMILIHHE B IEPHOIAYe- 10
CKHX TI€YaTHBIX M HHTEPHET-
U3[aHUSIX, HAa O(QHIMATLHBIX cail-
Tax

4,5,7,10 | [ToaroroBka k naboparop- | Odopmienue oTyeToB no jgabopa- 5
HbIM paboTam TOpHBIM paboTam
7.8,9.11 W3yuyeHue IEKLIHOHHOIO MaTepua-
[ToaroroBka k npakTHye-
J1a, BBIIIOJITHEHHE JOMAIIIHETO 3a1a- 10
CKHM 3aHATHSAM
HHS
1-5 [ToaroroBka k cnaue 3aue- | [loBTOpeHHE M 3aKpeIUIEHHE U3Y- 15
Ta YEHHOI0 MaTepHasla
6-11 [logroroBka k cpade k- | [loBTOpeHHe U 3aKpemieHHE H3Y- 35
3aMeHa YEeHHOr0 MaTepHala
HTOI'O 156

5. OHEHOYHBIE CPEACTBA JUUIA ITIPOBEJEHUA

TEKYIIEIO KOHTPOJISI U TIPOMEXYTOYHOM ATTECTALIUU

OBYYAIOIIHUXCHA IO JUCHHUITIJIMHE

5.1. Buasl 1 popMbI KOHTPOJIS N0 JHCIHILIHHE

KOHTpO/b YpOBHS YCBOSHHBIX 3HAHMH, OCBOEHHBIX YMEHHH H MPHOOpETEHHBIX HABLIKOB (BIIa-
NEHHUH) OCYIIECTBIIAETCA B paMKaX TEKYIIEro H IMPOMEKYTOYHOIO KOHTPOJI B COOTBETCTBHH ¢ [lono-

JKeHHEM O TEeKYIIeM KOHTPOJIEe H IPOMeXXyTouHO# arTecTanuy obyqatommxcs B KI'TACY.

Texkyuwii KOHTPOJIL OCBOEHHS KOMIIETEHIIWH MO JUCIHMIUITHHE TPOBOAMTCS IPH H3Y4YEHHH TEO-
pPEeTHYECKOT0 MaTepHalia, BBIIOIHEHHWH 3aJlaHWH Ha MMPAKTHYECKHX 3aHATHAX, BBINOJHEHHHM H clade
OTYETOB 110 J1abopaTOpHBEIM paboTaM, BHITIOJIHEHHH HHIHBHIYATbHBIX 3alaHHH B (DOpME KOHTPOJIBHBIX
paboT, HanmKcaHUH | 3aiuTe pedeparoB. TekymeMy KOHTPOIIO MOUIEKHT MOCEIAEMOCTD CTYIEHTaMH

ayJIMTOPHBIX 3aHATHH U paboTa Ha 3aHATHAX.

WUTOroBo#i OIEHKOH OCBOEHHs JIHMCIMIUTHHAPHBIX KOMIIETEHIMH (pe3ynbTaToB 0Oy4YeHHs 110
JTMCIHILIHHEE « HHdIcCeHepHas 3auuma KOMNOHEHMOG OKpyJlcaroujel cpeosly) ABISETCS MPOMEKYTOY-
Has artecranus B Gopme 3adera u oueHkH 3a KI1, npoBoauMas ¢ y4eTOM pe3y/IbTaToB TEKYIIETO KOH-

Tpojsi B 7 ceMecTpe 3K3aMmeHa B 8 cemecTpe (ouHas popma 00ydeHHs)

Tabmuua 5.1. [Tacnopt GoHIa OLIEHOYHBIX CPEICTB M0 JHCLHILIHHE

Ne | Kontponupyembie Kon kon- OreHOUHBIE CPEACTBA
/n | pazaensbl AMCLIMM- TPONIHPYMOH | HaMMeHOBaHHE OLie- KOJIMYECTBO 3aJaHHit
JIMHBI KOMIIETELIMH HOYHOrO WJIM BAPHAHTOB
cpencrtea*
1 45 KII 30 pacqeTHBIX BaDHAHTOB H TeM cornacHo M3
2 1-5 P¢ Nel CornacHo M3 + 15 1em
3 6—11 OIIK-1 P.Ne2 CornacHo U3 + 15 tem
4 4,5 IK-14 Kp Nel 10 BapuanToB 3anaHuii mo 6 I13
5 7-9,11 Kp.Ne2 10 BapnanToB 3amanuii mo 5 I13 u T3
7 Bce paznensi JK3aMeH/3auer 37 T3 k 3auety ¥ 13 TEXHONOTHYECKHX 3a1ad,
45 BOMPOCOB K 3K3aMeHy; 23 3K3aMeHalHOH-
Heix Gunera no 3 TB B kakaoM
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5.2. TunoBble 3a1aHHS H MATEPHAJIbI ISl OLEHKH
c¢()OpMHPOBAHHOCTH KOMIIETEHIIHI B Npouecce OCBOEHHS AHCIHIJIHHBI

5.2.1. OueHoyHbIe CpeCTBA /I MPOBEICHUS TEKYIIEH aTTeCTalluH

WujuBuyansHeie TeMbl pedepaToB MPHOMHIKEHB K TeMaM BBITYCKHBIX KBAIH()HKAHOHHBIX
paboT u mpeacTaBiAloT coboi npoobpas nureparypHoro o63opa k BKP u Moryr BXoauTe B cocTas
KII. Hanpumep:
- 0030p METO/IOB OYHCTKH CTOYHBIX BOJI OT T€X HJIM HHBIX 3arpsA3HEHHIA;
- QHAJIM3 TEXHOJOIHYECKHX CXEM OYMCTKH CTOYHBIX BOJ TOI'O WJIH HHOTO IIPOH3BOJICTBA;
- METO/Ibl HHTEHCH(UKAIIMHAHA TeX HITH WHBIX METOJIOB OYHCTKH CTOYHBIX BOJ;
- 0030p METO/IOB OUYHCTKH ITIPOMBILLIEHHBIX BHIGPOCOB B arMoc(epy OT TeX HIIH HHBIX 3arpA3HEHHIA;
- 0030p JIHTEpPaTyphl O JOCTHXKEHHUIX B 00JIACTH CO3JaHHS COBPEMEHHBIX MBLICY/IABIHBAIOIIMX H ra30-
OYHCTHBIX aNlapaTos;
- 0030p IMTEpATYPHI O JOCTHKEHHUSX B obnacT cOopa, yrunusanuu u nepepaborkd THO;
- 00630p MHMTEpaTYphl O JOCTHIKEHHSX B OOJIACTH PEKY/IbTHBALMH CBAJIOK, 3arPA3HEHHBIX H IETPaIHpO-
BaHHBIX 3eMeJlb;
- 0030p JMTEpaTyphl O JOCTHXEHHAX B 00NAacTH mepepabOTKH, YTHIM3AMM WM JIMKBHIALKH MPO-
MBIIIIEHHBIX OTX0/I0B;
- 0030p MHMTEpaTypBl O NOCTHKEHUAX B 00J1aCTH KOHTPOJIS 3@ 9KOJOTHYECKHM COCTOSHHEM CaHKIIHO-
HHPOBAHHBIX H HECAHKIIHOHHPOBAHHBIX CBAJIOK U MECT 3aXOPOHEHHS OMACHBIX MPOMBIILIEHHBIX OTXO-
JIOB H JIp.

IIpumepHblii nepeveHb BONPOCOB /ISl MOATOTOBKH pedepaToB ¢ npe3eHTANHIMH

Pedepar Ne 1
1.O4HcTKa CTOYHBIX BOJ OT MacIoHE(DTENPOAYKTOB
2.0uncTKa CTOKOB phibonepepabaThIBAIOIMX IPEANPUATHHI
3.0uncTKa CTOKOB NPEANPUSTHI 110 IPOU3BOICTBY caxapa
4.04ucTka HedTEIPOMBICTIOBEIX CTOYHBIX BOJI
5.04ncTKa CTOKOB MeTaionepepabaThIBAONIIMX NPeTPHATHH

Pedepar Ne 2
1. CoBpeMeHHBIE COPOLIMOHHBIE MATEPHAIIBI ISl OUUCTKH IMPOMBIILIEHHBIX BEIOPOCOB
2. Dxonoruyeckue npobaemsl yrunuzauuu THO
3. Ilmocel U MuHYCHI pasaensHoro cbopa ThO
4. PexynbTuBaius TeppuTopuu orpaborasmmx ceanok ThO
5. CoBpeMeHHBIE JOCTHKEHHS B 00JIaCTH OYHCTKH ITPOMBIIIEHHBIX a3000pa3HbIX BEIOPOCOB

BapuanThl 3a1aHHii /I KOHTPOJIBLHBIX padoT

B xoMIuiekT 3amaHui K KOHTPOJIBHBIM paboTaM no TemMaM J1abopaTOpPHBIX U NIPaKTHYECKHX 3a-
HATHH BXOAMT 10 BapHaHTOB, B KaX/IOM M3 KOTOPKIX 110 5 - 6 BOIIPOCOB.

BapunanT Ne 1 Kp. Nel
1. Ot yero 3aBHCHT BHJ KpuBO# cenumeHtanuu? Hapucyiite ux. Kakyio uHdopmaiuio MOXHO H3-
BJIeYb W3 HHUX?
2. Yro Takoe «IpoJyBKa» H Ui YEero OHa CIYKHT B 0OOPOTHOM KOHTYpE OXJIaXKICHHS KOMIIPECCOP-
HBIX MalluH?
3. OxapakTepH3yiTe OpraHOJIENTHYECKHE MMOKA3aTelH KayecTBa Bo/AbL. Kakyio posib OHH HIPalOT IpH
OIICHKE Ka4eCTBa HCXOIHOH U OYHMINEHHOH CTOYHOH BOIBI?
4. Yro Takoe wienoyHoH pe3epB oOpabarbiBaeMoit Bonbl? B kakux ciaydasx W 4eM MOJLIEIAYHBAIOT
Boay?
5. Naitre onpenenenune BITK. Kak onpezensercs qaHHbIH noKa3aTelb Ka4ecTBa CTOYHOH BOJIBI?
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6. YTo Takoe XJ10ponoriomaemMocts Boabl? Kak oHa onpenensercs?

Bapuant Nel Kp Ne2
1. Naiite XapaKTEPHCTHKY TAKHM CBOHCTBAM IbUTH, KAK CIHIAEMOCTD H CMa4uBaeMocTs. Kakyio poss
OHH MIDAIOT NIPH OYHMCTKE BEIOPOCOB OT MBLTH?
2. Ilepeunciure MeTospl ONPENEICHHA TUCTIEPCHOCTH ITBLIH.
3. OnuumTe MeTom! ONPENCICHHS KOHUCHTPAIMH B3BELIEHHBIX BEIECTB B [A30BLIX BBIOpOCaXx.
4. Kakyo u3 ITHEBMOMETPHYECKHX TPYOOK JIyylile HCTIOIB30BaTh JUIS H3MEPEHHS HEOOBIINX CKOPO-
CTeH razon?
5. OnHimmTe yeTpoicTBo U paboTy NeHTOYHBIX ¢GunbTp-npeccos.
6. lNepeurcinte TpeGoBanus K obycrpoiicty C33.
7. Kak oneHnBaeTcs crenens 3arpA3HCHHA NNOYBBI XHMHYECKMMH BEIECTBAMHU?

Kpurepun onennsanns rexymero KOHTpOJIA ipiBe/ieHbl B ITonokeHun 06 oneHOYHBIX cpeacTpax.
5.2.2.0neHounble cpencTsa s POBE/IEHUS IPOMEXYTOYHOM aTTecTauu

IlpumepHas Tematika KypcoBbix paGot (IIPOEKTOB), THIIOBBIE 3a1aHHS Ha MIPOEKTHPOBAHHE

Tema xypcoBoro npoekra: «PamnonaabHoe HCII0IL30BaHHE BO/THBIX PECYDPCOB H BHIGOP TeXHOJI0-
THH 0THCTKH CTOYHBIX BOJ, 00pPa3yIOmKXCH HA Pa3IHIHbIX NPeINPHITHIX).
Kypcosoii npoekt coctout u3 JABYX 4acTeH:

1 — nocBsinena u3ydenuo Bonpocos PallHOHA/IBHOTO MCHOJIb30BaHHS M OYMCTKH BOJBI B 060-
POTHOM KOHTYpE OOMBIBKH XeJI€3HOI0POKHBIX BATOHOB;

2 — PacCMOTPEHHIO TEXHOJIOTHH OYHCTKH CTOYHOI BOZIbI, 0Opasylommeiics Ha MpeNpPHITHH, Ha
KOTOPOM: &) CTY/IEHT IIPOXO/IHII MPOU3BOJCTBEHHYIO IIPAKTHKY,

0) mpeanpusTHe 3axaeTcs npenojasatenem,
B) Ka4eCTBO H 00BEM CTOUHOM BOJIbI 3a12€TCS IpenojaBaTesieM.

B cocras kypcoBoro npoekTa BXOAHT COOTBETCTBEHHO:
1) pacyer BomHO-cOeBOrO Gananca 000pOTHOTO KOHTYpa 0OMBIBKH JKEJIE3HOJOPOKHEBIX BaroHOB: OII-
PEACTIEHHE pAaCX0O/10B HA MPOAYBKY H MOANHTKY CHCTEMBI, PACUeT KOJIHYECTBA o0pasylommxcs 0cagKkoB
H [ILIaMOB, & TAKKE pacXoJl MOIOLEro CPEICTBA MPOBOAUTCS HHAMBH/YAIBHO 10 3a/JaHHIO (mpuBOAMT-
Cs B NIOSCHUTEJILHOH 3aIlHCKe);
2) onHcaHHe XapaKTEPHCTHKH COCTABA CTOYHBIX BOJT M BCEX TEXHOJIOTHYECKUX ITANIOB OYUCTKH BOJIBI C
YKa3aHUEM Ha3HAYCHUS OYHCTHOTO COOPYXKEHHs M IIPOLIECCOB, MPOTEKAOIIMX B KAXKIOM COOPYKEHHH
HWIIH annapare (MPUBOJMTCA B MOSCHHTETBHOM 3aITHCKE);
3) cocTaBieHHe NPHHUMIHATBHON GIOK-CXEMBI TEXHONOIMH OYMCTKH BOZIBI B 0DOPOTHOM KOHTYpe
OOMBIBKH K€JT€3HOJOPOKHBIX BArOHOB (JTHCT | ¢popmara Al);
4) Toxe camoe JUIsi KOHKPETHOTO TPEPHSATHS (JUCT 2) ¥ pa3jien B NOSCHUTEIBLHOM 3aMucKe.

3auer 0 MciMIHEE B 7 ceMeCTpe MPOBOIUTCS 110 3a1aHUAM, coJiepKalum 2 BOIpoca, H Ipak-
THYECKOH 3a/1aue, HeOOX0MMO JUIs KOHTPOJIA YMEHHS Pa3pabaThiBaTh TEXHONOIHIO OUHCTKH IpH-
POJHBIX H CTOYHBIX BOJI 10 3a/IaHHBIM 3arPA3HEHUAM H 0OBEMAaM.

IIpumepHsIii nepevens Bonpocos K 3adery
1.OcHoBHBIE 3KOIOrHYeCKHE TTPOBIEMBI rHAPOC(EPHI H UX IPHYHHEL
2. Mepsl o oxpaHe BOAHBIX PecypcoB.
3. Knaccuukanms i xapakTepucTHKa IpUMeceii BB
4. 30HbI CAHHTapPHOMN OXPaHbl BOJOMCTOUHHKOB,
5. CuCTeMBI H cXeMBI BOJIOCHA0KEHHS HACETeHHBIX IMYHKTOB H Ha3HAYE€HHE COOPYKEHHH CHC-
TEMBI BOJIOCHA0KEeHHS.



IIpumep 3ananus k 3auery
3ananue Ne 1
|.Mcnonp3oBanune cucTem KaHaIM3alMK 1715 60PEOBI CO CHErOM B HACEIEHHBIX IYHKTax.
2. PesxuMBI M MEXaHH3M METAHOBOTO GPOKEHHUSL.

IIpumep TexHoJI0rHYecKoil 3a7a9H
3amaya Ne 1
I10BepXHOCTHEIH CTOK NPEANPHUSTHS 110 IIPOM3BOJICTBY CTPOHTENBHBIX MaTepHaNOB COINEPIKUT:
OOJIBIIIOE KOJIHYECTBO B3BEIIEHHBIX BEMIECTB, COCTOSIIMX H3 MIECKA, MHIICA, IEMEHTA, TJIHHBI, @ TAKKE
MacoHedrenpoaykTel. Ha npenanpustun paGotaeT 060poTHBIH KOHTYP 0GMBIBKH aBTOTpaAHCIOPTA,

JAOCTaBJIAIOIIETO Ha 3aBO/JI CBIPEE.
Hpe,unoncn're IMPHHIHIIHAJIBPHYIO TEXHOJIOIHYECKYHO CXEMY OYHCTKH BOJBI B OGOpOTHOM KOHTY-

pe C Y9€TOM OYHCTKH H MOBEPXHOCTHOI'O CTOKA.

IK3aMeH 110 JIMCIHILIHHE IPOBOJMTCS B 8 CeMeCTpe 10 SK3aMEeHALMOHHBIM OHJIeTaM, conep-
KaluM 3 Bompoca.

IIpumepHbIii mepeyeHb BONPOCOB K IK3aMeHy
1.OcHOBHbIE HCTOYHHKH W BH/Ibl 3arps3HEHHsS aTMOC(hEDEI
2.CnocoGe1 ot60pa B 0TBOJIA ra3000pa3HbBIX BEIOPOCOB OT HCTOYHHKOB
3.MaKTOophl, BIUSIOIIME Ha PaCCEHBAHUE IIPUMeceil B aTMOchepe
4. AKTHBHBIE CTIOCOGBI YMEHBINECHHUS CTEIEHH 3arpA3HEHHS aTMOCHEpHI
5.IJaccuBHBIE CIOCOOBI YMEHbIICHHS CTEIIEHH 3arPA3HEHHAS aTMOC(EPhI

Hpnmep IK3aMEeHANHOHHOT0 OHIeTa

KA3AHCKHI T'OCYIAPCTBEHHBIN APXUTEKTYPHO-CTPOUTEJILHBIN
YHUBEPCUTET
Kadenpa Xumuu # HHKEHEPHOM 3KOJIOTHH B CTPOHTENILCTBE
Crneunansaocts: MHkeHepHas 3aiuuTa OKpyKaroleii cpeisl
Hucuunimna: MrkenepHas 3aiura KOMIOHEHTOB OKPYXKAIOIIEH cpesbl

DK3aMeHallHOHHBIH 6unet Ne 6

1. Yrunusamus u nepepaboTka CTPOHTENBHBIX OTXO0/I0B.
2. VY 1aneHue MbUIA U3 ra30BbIX BEIOPOCOB MOKPBIMH METOIAMH.
3. AMMHa4HBIE METOIbI OYHCTKH T'a30B OT AHOKCH/IA CEPBL.

Benyumii npenopnasarens gouent kap. XUIC, k.X.H. Cynaykosa E.H.
3aB. kap. XUDC, npodeccop, 1.X.H. Crporanos B.®.

Tabmina 5.2 Tunossle 3aJaHus [UIsl TPOBEICHHS IPOMEKYTOYHOM aTTECTAIIMH N0 TUCIHILIHHE

KoHTponupyemeie pe3ynbTaTel 0CBOEHHS KOMNETeHIMH | DOpMyIHPOBKA THIIOBOTO KOHTPOIBLHOTO 3a/1aHHs
(unm ee yacTH) WIIH HHOTO MaTepHana, HeoOX0IUMOro /i OLIEH-
KH 3HaHWH, YMEHHH, HABBIKOB H (MJTH) OMNBITA Jes-

TEJTBHOCTH

Kon v HauMeHOBaHHE KOMIIETEHIIHH
OIIK-1 (crnocoOGHOCTBIO YUHTEIBATE COBPEMEHHBIE TEHIEHIIMH Pa3BUTHS TEXHHKH H TEXHOJIOTHI B
obnactu obecnieueHns TexHOChepHOH Ge30NacCHOCTH, H3MEPHUTEIBHON H BHIYMCIIMTEILHON TEXHHKH,
HH(POPMALIMOHHBIX TEXHOJIOTHH B CBOEH NpodhecCHOHAIBHOM e TeIbHOCTH)
3Harts: 1. OcHOBHBIE MCTOYHHKH H BHJbI 3arps3He-

- CYIITHOCTE 3KOJIOTHYECKHX HPOGJ'IeM, CBA3AaHHBIX C | HHA aTMOC(bCpr.
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Kourposnupyemsie PE€3yNAbTaTbl OCBOEHHS KOMIIETEHIIMH
(M4 ee yacTw)

DOopMyJTHPOBKa THITOBOTO KOHTPOJILHOTO 3aaHHA

HJIH MHOTO MaTepuana, HeoOX0AMMOro 1S OLeH-

KH 3HAHWH, YMEHHH, HABBIKOB M (unu) oneita mes-
TEJILHOCTH

3arPA3HCHHEM KOMIIOHEHTOB OKpYJKalomel cpessl,
H [IyTH UX NPEOIOJICHHS:

- OCHOBHBIC TEXHOJIOTHH O9HCTKH IIPOMBIILIEHHBIX
BBIOPOCOB H cOpoCcoB B atMoctepy u ruapochepy,
obpalieHHe co BCeMH BHIAMH OTXO0I0B.

2. TpeboBanus x 00yCTpOHCTBY caHmMTapHO-
SALTHEIX 30H NPOMBIULIEHHBIX IIPeIIpH-
ATHH.

3. 3aKOHOMEPHOCTH | COOpYKEHHs a3pobHOi
OYHMCTKH CTOYHBIX BOJ

YMeTh: KOHTPOJIMPOBATE COCTOSHHE HCII0JIB3Ye-
MBIX CPEJICTB 3allUTBI, NMPHHHMATh PEIICHHS II0
3aMeHe (pereHepalu) CpeCTB 3alHTEL

Knaccuduxauus u xpurepun razossx soi-
Opocos.

Braners: HaBBIKaMu Hay4HO-060CHOBAHHON OIIeH-
KH Ka49eCTBa KOMIIOHEHTOB OKpY’KalomIel cpezsl |
M3MCHCHUH, POHCXOIAIINX C HAMH B Pe3ylIbTare
TEXHOT'€HHOH JIEATEIbHOCTH 9eJI0BEKA.

MOHHTOPHHF 34 COCTOSIHHEM I1OJIMTOHOB 3a-
XOPOHEHHSA OTXO/IOB.

Kox u nanmenosanme xomnerenmun
I1K-14 (cnocobHoCTEIO ONIPe et HOPMaTHBHBIE yPOBHH JIOMYCTHMBIX HETATHBHBIX BO31eHCTRHI]
Ha Y€JI0BEKa H OKPYKAIOLIYIO Cpey)

3HaTh: IOKYMEHTBI, PETIaMEHTUPYIOIIHE HOPMaTH-
BbI Ka9C€CTBa W OCHOBHBIE CPEJCTBAa KOHTPOJIS Ka-
HECTBA OKPYXKAIOIIEH CpeJibl.

Xapaktepucruka CaulluH na BOJly ITHThE-
Byt0. OCHOBHBIE TpeGoBaHHA K Ka4yecTBy
IIHTHEBOH BOIEI.

YMEeTb: 3KCIIEPHMEHTATLHO ONpEAesTh HEKOTO-
PbIC TEXHOIOTHYECKHE II0KA3aTellH, XapaKTepH-
3YIOLIHE TIPOLECC OYHCTKH BEIOGPOCOB M COPOCOB.

1. Buzibl u xapaKTepucTHKa CTOYHBIX BOJIL.
2. Knaccudukanus 1 ocHOBHEIE XapakTepH-
CTHKH NbUICYIaBIHBAIOIIMX AlapaToB

Branets: HaBbikamu paGoTe B xuMHuecKo N1a6o-
paTOpHH.

OcHOBHBIE ITOKa3aTE/IH Ka4YeCTBa CTOYHBIX
BO.

5.3. Kpurepnu ouenuBanus yposus ¢hopMHPOBAHHOCTH KoMIIeTeHIMi

Ouenka pe3ybTaToB 0O6ydeHHs 110 AHCIHILIHHE «Hnolcenepnas sauyuma komnonenmoe okpy-
Hcarowen cpedel» B hopMme ypoBHS chOPMHPOBAHHOCTH KOMIIOHEHTOB 3HaTh, YMETh, BIAJETh 3asB-
JICHHBIX MCLAIUTHHAPHBIX KOMIICTCHUHH MPOBOIMTCS B 7 ceMecTpe 10 2-X GaIbHOM IIKate OLICHH-
BaHHU IyTeM BHIDOPOYHOTO KOHTPOJIS BO BpPEMs 3a4eTa.

Tabnuua 5.3. Illkana oneHMBaHus 3a4yerta

Pesynbtar Kpurepun (1onucars Kpurepuu B COOTBETCTBHH ¢ KOMIIETEHLIUAMH )
3ayeTa
«3a4TEHON Ob6yuarommiics nokasa) 3HAHHUA OCHOBHBIX MOJIOMKEHHH JHCLMIUTHHBI, YMEHHE pellaTh

KOHKPETHbIC TEXHOJIOTHYECKHE MPAKTHYECKHE 3a]1auH, IIPeIyCMOTpeHHble paGoueii npo-
rPaMMOH, OPHEHTHPOBATHECH B PEKOMEHI0BAHHOM CrpaBO4HOH JIMTEPAType, yMEHHE [1pa-
BHIBHO OLCHHTE MOTYYEHHbIE PE3yJIbTAaThl PACYETOB WIH 3KCIIEPHMEHTAIbHBIX JAHHbIX
110 XHMHYECKOMY ¥ TEXHOJIOTHYECKOMY aHa/IH3y PHPOAHBIX H CTOYHBIX BOJ.

IIpu oteere obywarowerocs BhIABHIHCE CYLLECTBEHHBIE NPODOE/bl B 3HAHHUAX OCHOBHEBIX
MOJIOKEHHH THCLIMILUIHHBI, HEYMEHHE C MOMOLIBIO MPernoJaBareis NOJTYYHTh NPaBHIBHOE
PELICHHE KOHKPETHOH NMPaKTHYECKOH 3a/1aul W3 YHCJIa MPESyCMOTPEHHBIX paboueii mpo-
I'PAMMOH AHCUMILIHHEI

«HE 3a4YTECHO»

L

Ouenka pe3y/nbTatoB o6ydeHHs 110 AHCIUILIHHE «Huoicenepnas zawuma xomnonenmoe OKpY-
dcaiowyeu cpedvt» B HopMe ypOBHS C(OPMHPOBAHHOCTH KOMITOHEHTOB 3HAT, YMETh, BIAJETh 3asB-
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JEHHBIX JMCIHMIUIMHAPHBIX KOMIIETEHIIMH NPOBOAUTCS B 8 ceMecTpe 1o 4-X OalibHOM I1IKasie OLeHH-
BaHMs 11yTeM BBIDOPOYHOI'O KOHTPOJIS BO BPEMSI 9K3aMEHA.

IIpu onenke ypoBHs ¢)OPMHPOBAHHOCTH JHCIMIIMHAPHBIX KOMIIETEHI[MH B PaMKax BbIOOpPOY-
HOTO KOHTPOJIS IPH JK3aMeHe CUHTACTCS, YTO IONIyYEeHHAs OLEHKA 338 KOMIIOHEHT NPoBepseMoii B OH-
JIeTe JMCIMIIIIMHAPHOH KOMIETeHIIHH 0000miaeTcs Ha COOTBETCTBYIOIINI KOMIIOHEHT BCEX JMCIIHII-
JIMHAPHBIX KOMIETEHIHH, (OPMHPYEMBIX B paMKaX JaHHOMH JHCIHILTHHBI.

Tabnuma 5.3.2. lllkana oneHuBaHHs dK3aMeHa

Ouenka Yposenb
OCBOEHHS Kpurepuu oulleHHBaHus
KOMIIETEHLIHH
«OTIHYHON Beicokwuii Obyuatoimuiics nokasaji BCeCTOPOHHHE, CHCTEMAaTH3HPOBAaHHbBIE, MTyO0OKHEe
YPOBEHb 3HAHHA NPOrpamMMbl JUCLMIUIMHBL, YMEHHE YBEPEHHO MPUMEHAThH MX Ha
MPaKTHKE PU PELIEHHH KOHKPETHBIX 3a/1a4, JIOTHYECKH MbIC/IHTb, CBO-
OO0MHO HCMOABL30BATL CMPABOYHYIO JIUTEPaTypy, Je/larh 00OCHOBAHHbIE
BbIBO/Ibl M3 PE3YJIbTATOB PACUETOB W/IM 3KCMEPUMEHTOB, Npe/iaraTb CBOH
peLUEHHS.
«XOpoLo» | NOBBIIEHHBIH | O0y4aroLHiics MoKasan NpoyHble 3HAHHUS OCHOBHBLIX Pa3/esioB Mporpam-
YPOBEHb MbI JHCLMIUIMHBI, YMEHHE CAMOCTOSTENIBHO PELaTh KOHKPETHbIE MMPaKTH-
YECKHe 3a/JauH, HO JOMYCKalOLIEMY HEKPHTHUHbIE HETOYHOCTH B OTBETE
pEeLUeHMH 3a/1a4
«ynoBie- noporoBbiii | OOyuatomuiics nokasan d¢parmeHTapHbIH, pa3poO3HEHHBIH XapakTep 3a-
TBOPHUTEJIb- VPOBEHb HUH, HEJ0CTATOYHO TOuHble (OpMYIMPOBKM Oa30BLIX TOHATHH, Hapy-
HO LUAOLIKI IOTHYECKYHO MOCEI0BATENBHOCTD B W3I0KEHHH MPOrPaMMHOTO
mMarepuaa, rpu 5TOM BIAJCIOLIMHA OCHOBHBIMM MOHATUAMH AMCLIMILIMHBI,
YMEHHE [MOJY4YHTh C TOMOLILIO MPEnoaaparels NpPaBUIBHOE pelleHHe
KOHKPETHOMH NPaKTUYeCKOH 3a/1auM M3 YMCIa NPelyCMOTPeHHbIX pabodei
NpOrpamMMOii, 3HAKOMCTBO C PEKOMEHIOBAHHOH CTPaBOYHOM JIMTEPaTypOii
«Heynosje- | MuHMManb- | [Ipu otBere oOyuaroulerocs BbISBHJIMCh CYLIECTBEHHbIE Mpodesbl B 3Ha-
TBOPHTE/b- | HbIH YpOBeHb | HUAX OOJblLEH HacTH OCHOBHOIO COAEPIKAHHUS JMCUMIITHHBI, 10MYCKAKT-
HO» He IOCTHIHYT | ¢si rpyObie olMOKK B OPMYIHPOBKE OCHOBHBIX MOHATHH, peLIeHHH TH-
MOBBIX MPAKTHUECKHX 3aj1au (HEyMEHHe ¢ MOMOIIBIO MperojaBaress no-
JIYYUTD MPABHIbHOE PELIeHHe KOHKPETHOH NPaKTHYECKOH 3a1a4uu M3 YMC-
Jla peJycMOTpeHHbIX padoyei nporpaMmoi yueOHOH AMCLMIIIHHDI)
Tabnmua 5.3.3. Illkana onieHHBaHus KypcOBOIO NIPOEKTa
OLleHKa VYpoBeHb OCBOEHHS Kpurtepuu olieHuBaHus
KOMMETEHLHH
COTITHHHOY BBICOKHH Conep:kaHHe KypCOBOrO MPOEKTa MOJHOCTBIO COOTBETCTBYET 3a-
YPOBEHb nanuio. [lpeacrapiensl pe3ysnbraThl 0030pa JUTEPATYPHBIX U MHBIX
HCTOYHHUKOB. CTpyKTypa paboThl JTOrHYECKH H METOJAHYECKH BbI-
aeprkana. PacueTbl BbINOJHEHb NPABHILHO U B MOJHOM o0beMe.
O6GocHoBaH BBIOOP KOHKPETHON TEXHOJIOrMH, Kak COBPEMEHHOH ¢
ykazanvem TD0. Odopmnenne paboThl W noaydeHHoie B pabore
pe3y/IbTaThl MOJHOCTHIO OTBEHAIOT TPEOOBAHMAM, W3JIOKEHHBIM B
MeTO/IHYecKuX yKaszanusxX. [1pu 3awmre paboTsl CcTyAEHT NpaBuib-
HO M YBEPEHHO OTBEHAET Ha BOMPOCHI MpernojaBaTesis, 1eMOHCTPH-
pyer rnybokoe 3HaHHE KOHKPETHOH TeXHOJIOMMH, crmocobeH apry-
MEHTHPOBATh COOCTBEHHBIEC YTBEPH/IEHUA W BBIBO/IBI.
«XOpOLIO» MOBbILIEHHbIH Conepskanue padoThbl MOJHOCTLIO COOTBETCTBYET 3asaHuio. [Ipen-
YPOBEHb CTaBJIeHbl Pe3yIbTaThl 0030pa JIMTEPATYPHBIX U HHBIX HCTOYHHKOB.
CrpykTypa padoThl JIOTHYECKH W METO/IMHECKH BhIAepxaHa. Oboc-
HOBaH BbIOOP KOHKPETHOH TEXHOIOTHH, KAK COBPEMEHHOMH ¢ yKa3a-
nuem TD0. Odopmaerue paboTel M MoOJIyYeHHbIe B paboTe pe3yiib-
TaThl B LIEJIOM OTBe4aloT TpeOOBaHUAM, H3JIOKEHHBIM B METOIHYE-
CKHX yKa3zaHusax. JlonylieHsl HecyllecTBeHHble OLIMOKH H Heloue-
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Tbl. [1pu 3aumre paGoTe! CTyAeHT NpaBHIbHO K YBEPEHHO OTBEYaeT
Ha OOMBLIMHCTBO BOMPOCOB MpernojaBaTes, JIEMOHCTPHPYET XO-
polee 3HaHHE TEOPETHYECKOIO MaTepHalla, HO He BCeria crnocobeH
ApryMEeHTHPOBaTh COOCTBEHHbIE YTBEPIXKACHHS U BbIBOMIbI. [Ipn Ha-
BOJIALLMX BOTIPOCAX NPEnojiaBaTte/isi uelpasiseT onbKH B OTBETE.

«YJI0BIETBO-
PHUTENBHO

[OpPOroBbIi
YPOBEHb

Kypcosoii npoekt cnan He yueGHomy rpadwiky, ¢ GoabmmuM oMo-
3nanuem. Cosepikatie paGoTel, B OCHOBHOM, COOTBETCTBYET 3a/1a-
HHUIO. AHAJIU3 JINTEPATYPHBIX M MHBIX HCTOYHHKOB NPOBEJIEH He-
AOCTaTOYHO MONAHO. ECTh HapyllleHHs B NOrMKe M3JIOKEHMS MaTe-
pHaia. AprymMeHTauus BBIBOZOB W MPELIOKEHHH ciabas WK OT-
cyreryer. [lonyuennbie B paboTe pesysibTaThi B LEJOM OTBEYAIOT
TpeOOBAHHAM, H3/IOKEHHBIM B METO/IMUYECKHX YKAa3aHMAX. Jony-
LIEHDBI CylUecTBEHHbIC OWMOKK B pacuetax W odopmaenuu. Ilpu
3ALUHTE CTY/ICHT JIONYyCKaeT rpyObie OrOBOPKHM MPH OTBETAX Ha BO-
MPOChI, IEMOHCTPUPYET claboe 3HaHUE TEOPETHYECKOro MaTepHa-
na, B GO/IbLUMHCTBE Cllyyaes He crocobeH YBepeHHO aprymeHTHpo-
BaTh COOCTBEHHbIE YTBEPIKAEHHSA U BbIBOIbI.

«Heya0BIe-
TBOPHTEJILHO»

MHHHMAaJIbHbIH
YPOBEHb HE 10C-
TUTHYT

Kypcoeoii npoekt e npescrasien npenosasarento, Ju60 MOMHO-
cTeto cnucad. Conepkanne paGoThl B LEIOM HE COOTBETCTBYET
3ajanuio. Mmeiores Gonee ABYX CYIECTBEHHBIX OTKIOHEHME OT
TpeGoBanHii B oopmienun paboTsl. Bosbluoe komHuecTBo cylie-
CTBEHHBIX OLIMOOK B pacyerax. 1o cyTH paGoTbi, MHOIO rpaMMaTH-
HECKHX M CTHIMCTHYECKHX owmbok M ap. [lomyyennsie B paGore
Pe3yJIbTaTbl HE OTBEYAKOT TPEOOBAHUAM, M3JIOKEHHBIM B METOIH-
HECKMX ykasauusaX. [Ipu oTBeTax Ha BONpOCHI MyTaeTcs, Aomyckaer
rpy0eiiuine omMbKH, 1EMOHCTPUPYET NOMHOE HEBNAAEHHE H HEro-
HHMaHHe yueOHOro MaTepuaa.

6. IEPEYEHb OCHOBHOI U JOMOJHUTEJIbHOU YYEBHOMN
JUTEPATYPBI, HEOBXO/IMMOMH JIJIs1 OCBOEHUSI TUCHUTLIMHBI

6.1. OcnoBHasi taTepaTypa (y4eSHUKH H yyebHbIe nocoous)
Tabmuna 6.1. Ilepedens ocHoBHOI yueGHOI JIMTEPATYPbI

Ne Kosn-Bo 2k3. B
n/n Haumenosanue O6ubnuoreke +
Ha Kadenpe

1 Kpusomenn JI.A., Kykun LI, Jlanun B.JI. u ap. MmkenepHas 3aumra noepx- 16 K3
HOCTHBIX BOZ OT NMPOMBILICHHBIX CTOKOB: Y4. noc. — 2-u3., crep. — M.: Boic- '
wast mxosa, 2008. — 344 c.

2 lOmmn B.B., Jlanun B.JL, ITonos B.M. u ap. Texunka u TexHOJIOrHs 3aLIUThI 37 5k
BO3/IYHIHOM cpejibl. — M.: Boicuias mikosa, 2008.-344 ]

3 Beromkun A.I'. Teopetnueckne OCHOBBI 3alMTE OKPYKAKOIIEH cpebl: Yu. moc. {2 s
— M.: Beiciias mikosna, 2008. — 397 c. '

4 Beromkun A.I'. OcHOBBI MHXeHEPHOI 3auuThI OKpyKarouei cpeinst [Dek-
TPOHHBIH pecype] : yuebnoe nocobue / A.I. BeToukus. - DIeKTPOH. TeKCTOBbIE ] 8
nanneie.- M. : Undpa-Uuxenepus, 2016.-456 c.- 978-5-9729-0124-1.-Peskum | IPRbooks
Aoctyma: http://www.iprbookshop.ru/51730.html




6.2. /lono/iHHTE IbHASE JIHTEpATYpa
Tabnuua 6.2. Ilepeuenb J10NOJHUTENILHOM JINTEPATYPHBI

Ne Kos-Bo 3K3. B
n/n Haumenosanue oubnuoreke +
Ha Kadepe
| Bopouos B.1O., fkoenes C.B. BogooTeeieHHe U O4HCTKA CTOYHBIX BOJI: 47 53
Yyebuuk s By3oB: — M31. ACB, 2006. — 704 c. '
2 3yopes H.W., baitirynosa T.M., 3yopesa H.I1. Teopus u npaktura 3auiutsl 1 9K3.
oKpy:kiouei cpeasl: Yu. noc. — M.: XKempopusnar, 2004. — 392 c. (na xadepe)
3 [lenokoB .M Dkonorudeckue npodaemMbl SJHEProeMKHX 11pou3BoAcTB: Cripa- 1 3K3.
Bo4HOe n3janue. — M.: Terorexnuk, 2008. — 304 c. (na kadenpe)
B MyxytauHoB A.A., ConpsuriHoBa O.A. TeXHOIOrHS OYHCTKH ra3oB: YU.I10C. 1 3K3.
Kazans: KI'TV, 2007. — 236 c. (na xkadenpe)
5 3uranimud M.I'. TeopeTnueckue OCHORBBI BUIETa3004HCTKH: Yu. rnoc. Ka3zaHs: 293 5Ka
KI'ACY, 2005. — 262 c. '
6 I'ermanies C.B., Heuaes M. A., Manaypuna JI.B. Ouncrka npoH3BOACTBEHHBIX
CTOYHBIX BOJ KoaryasHTaMu H ¢uiokynsaHtamu. — M.: u3a-so0 ACB, 2008. — 2 +1 3x3.
272e.
7 Coxkomnos JI.W. IlepepaGoTka u yTHIM3aius HedrecoaepKalux 0TX010B
[2nexrponnsrii pecypce] : MoHorpadus / JI.M. CokosoB.- DIeKTpOH. TEKCTO- 9BC
Bele jnanubie. -M. : Mndpa-Umkenepus, 2017. -160 c.- 978-5-9729-0153-1.- IPRbooks
Pexxum jpocryna: http://www.iprbookshop.ru/69003.html

6.3. Meroan4yeckne pa3padoTKH 110 JHCHHILIHHE
1. OGe3BOKHMBAHHE 0CAJIKOB CTOUHBIX BOA. MY K BhinonHeHuto jaboparopHoii pabotsl / Coct: E.H.
Cynnayxosa, Kasans, KITACY, 2016. - 16 c.
2. Cyuaykora E.H. Xumusi Bobl 1 MuKpoOurosiorus: YuebHo-merouueckoe nocodbue. Kasanp: KI'A-
C¥,2015.-100¢.
3. Pacyer TEXHOIOTHYECKHX IapaMeTpoB 00OPOTHOTO KOHTYpa OXJAXKAECHHs KoMmIipeccopoB. MV k
npaktudeckum padotam. / Coct. Cynaykosa E.H. Kazans: KI'TACY, 2017. - 11 c.
4. MV K BBIIOJIHEHHIO KYPCOBO# paboThI IO TUCIMILIHHE «MHKEHEepHbIE METO/IbI 3alUThI THapoche-
pbi». Coct. Cynaykosa E.H. - Kazans, KTACY, 2010. -16 c.
5. Onpejie/ieHHe ONTHMATIBHEIX MAPAMETPOB OCBETJICHHUS IPUPO/IHBIX H CTOYHBIX BOA. MY K BbINOI-
Henuto aboparopubix pador. Cocr.: Cynaykosa E.H. — Kazans: KI'ACY, 2014. - 16 c.
6. XoprpoBaH#ie NPHPOIHBIX H CTOYHBIX BOJ. OrnpeneieHne XJI0ponorjiomaeMoCTH U ONTHMAILHOH
nossi xsopa. Cocr. Cynaykosa E.H. MY x BemonHenuto naboparopaoi padotsl. — Kaszans, KI'ACY,
2012.- 16 c.
7. OueHka KayecTsa BOJBI 10 opraHojentuydeckuM nokasarensim. Coct. Cynaykosa E.H. MY k BbI-
NOJHEHHIO JaboparopHoit padoTsl. — Kazans: KI'TACY, 2010.- 12c.
8. XIIK u BIIK npupojHbiX B cTOYHEIX BoJ. Omnpejienenue nepMaHraHaTtHoi okucisiemoctd. Cocr.
Cynaykosa E.H. MV k seinonnenuto nadoparopuoii padotsl. — Kazans, KI'ACY, 2010.- 8 c.
9. BiusHKEe JUCIEPCHOCTH MTPOM3BOJACTBEHHON MBIIM HA BEIOOP METO/I0B OYHCTKH BO3j1yxa. MY K Jia-
Hopatopuoii padore. Coct.: 3asbsziosa H.b. - Kazaus: KI'TACY, 2008. — 23 c.
10. BEIOOp TEXHOJIOTHYECKHX CXEM JUIS OUMCTKH BO3/1yXa Ha MPOMBIILIEHHBIX NpeAnpuaTuax. MY k
npaxktaueckum 3anstusiM. Cocr.: 3aspstmoBa H.b.- Kazans: KTACY, 2009. - 32 c.
11. lemun A.B., Tynaxosa H0.A., Cremanosa H.1O. u ap. MouuTOpHHT OKpy»Karoiieil cpebl (IrHapo-
cepa): Yu. noc. — Kazans: MU3narenscrBo Kasan. roc. texs. yu-ta, 2007. - 164 c.
12. Anekcees JI.C. Kontposb kauectsa Bobl. — M.: Mudpa-M., 2004.— 154 c.
13. Kanuuyn B.H., Jlackor 10.M.., Boponos 10.B. u ap. JlabopaTopHbiii IPaKTHKYM 110 BOJIOOTBE/Ie-
HHIO U OYMCTKE CTOYHBIX BOJI: Y. IIOC. UL BY30B. — 3 U3/, nepepab u aon. — M.: Crpoiuszat, 2001.
-272c.




14. Mypasbes A.I'., Kapprie b.b., Jlsuucbepr A.P. OneHka 5KOJOrHYECKOr0 COCTOSIHHS MOYBBI.
IIpakr. pyx. / U3n.2-e, mepepad. non.- CI16.: Kpucemac+, 2008. — 216 c.

15. C6 3anay uist CaMOCTOATEILHOIO PEIISHHS 110 XHMHYECKOMY U TEXHOJIOTHYECKOMY AHATH3Y BOJIBL.
Cocr.: Cynnykosa E.H. — Kazans: KTACA, 2002.-20 c. (pyk.).

6.4. HopmaTuBHasi JOKyMeHTAIHS
CanlluH 2.1.4.1074-01. INutheBas Boma. ['mruennueckue TpeGoBaHHs K Ka4eCTBY BOJbI IIEHTPAIH30-
BAHHBIX CHCTEM IHTLEBOIrO BojocHabkeHUs. KonrTpoib kauectBa. CaHUTAPHO-IIHIEMHOIOTHYECKHE
npasuia 1 Hopmatusel. — M.: ®Menepanbbiil nenTp [Noccandnuananzopa Munsapasa Poceun, 2002, —
103¢:

6.5. llepuoanueckue U3 aHU

1. BonocnaGxenue u caHWTapHas TEXHHKA
2. Boja u skonorus
3 DKoJIOrusi U IIPOU3BOJICTBO

3apepeno HThb KI'ACY

7. HHOPOPMAIIMOHHOE OBECIEYEHUE JUCHUITIJIMHBI

7.1. Ilepeuyenn pecypcoB UHTepHET, HEOOXOAHMBIX VISl OCBOEHHS JIHCIHILIHHBI
1. ®enepanbhas yHUBEPCHTETCKAs KOMITbIOTEpHas ceTh Poceun http:/www.runnet.ru/
2. Ennnoe okHo Joctyna K o0paszoBateibHbIM pecypeam http://window edu.ru/
3. Odunuanbuelii HHTEpHET-MOPTaT MHHHCTEPCTBA KOJIOTHU H MIPHPOIHBIX pecypcoB Pecnybinku
Tarapcran | DnekrpoHHsbIi pecypce]. - Pexum gocrtyna: http://eco.tatarstan.ru
4. OdpuumaneHblii uHTEpHET-NIOpTaN ['pynnel komnanuit "Ixonorus” [DnekTpouHslit pecype]. - Pe-
KHM jocTyna://www.ecology.ru;
5. OduumanbHblii MHTEPHET-NIOPTAT KypHajia "JKoIorus U Ku3Hb" [DiekTpoHHsblii pecype]. - Pe-
xuM goctymna: http://www.ecolife.ru
6. Crpanuua kapeapbl XUMHH ¥ HHIKEHEPHOH 9KOJIOIHH B CTpoUTeIbeTBe Ha caiite KIACY —
http://www.kgasu.ru/universitet/structure/instituty/isties/khies/

7.2. Tlepeyenb HHPOPMANHOHHBIX TEXHOJIO0THii, HCIOIBL3YeMbIX IIPH OCYIECTB/IEHHH 00pa-
30BaTeJIbHOIO0 Mpolecca no JHCHHILIHHE

HMcnonpzoBanue 1eKTpOHHOH HHDOPMaIIMOHHO-00pa3oBaTeIbHOM cpejibl YHHBEPCHTETA

IIpumeHenue cpeacTB MyJIBTHMEINA TIPU ITIPOBEICHUH JICKIUI ¥ NPAKTHYECKUX 3aHATHIT JUIs

BU3yallM3allil H3ydaeMoi HHGOpMAIMH OCPEICTBOM UCIOTL30BAHUS [IPE3EHTAIHM, yiel-

HBIX BHI€O-(OHIBMOB

Odopmienne HHANBHIYAIBHBIX 3a/1aHii (pedepaToB, KYPCOBbIX IPOEKTOB).

ABTOMaTH3aIMA TTOUCKA HHPOPMALIHHU TIOCPE/ICTBOM MCIIOJIB30BAHHUS CTIPABOYHBIX CHCTEM

Opranusanus B3auMoJICHCTBHS CO CTYAEHTAMH ¢ TIOMOIIBLIO IEKTPOHHO# MOYTHI

rY =

U’l.hb)

7.3. Ilepeuenn nporpaMmMHoro obecnedeHHsi, HCMOJb3YeMOro
NpH oCyIIeCTBICHHH 00pa30BaTE/IbHOTO Hpoiecca ( IPH He0OX0AHMOCTH)
ITpH OCBOEHMH AMCIMILIMHBI HCTIONB3YETCs JIMIEH3HOHHOE H OTKPBITOE IPOrpaMMHOe odecrie-
YeHHe
1. TekcToBbli penakrop Microsoft Word;
2. anexrponnsle Tabnuibl Microsoft Excel;
3. npe3eHTanMoHHBIN penakrop Microsoft Power Point.

7.4. llepevyens HHGOPMALIMOHHO-CIIPABOYHBIX CHCTEM H NPodecHOHAIBHBIX 0a3 TAHHBIX
B xone peanuzanmu uesneit M 3a1a4 JUCHHIUIMHBI 00YYaIOMIHECss MOTYT HCIIOJIb30BaTh BO3MOXK-
HOCTH HH(pOPMAIHOHHO-CIIPABOYHBIX CHCTEM M npodeccHoHalibHbIX 0a3 JaHHBIX.
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1. http://pravo.gov.ru — OpunmatpHsii MHTCPHET-TIOPTAIl PABOBOH MHpOpPMaIHK
HT.A.

8. METOAUYECKHE YKA3AHUS J1Jisl OBYYAKOUIUXCS
1O OCBOEHHUIO TUCUUTITJIUHBI

Jucunnmana « Huowcenepuas sauuma Komnonenmos OKPYJHCaloufent cpedsl» U3y4aeTcs B Teue-
HHE JIBYX ceMecTpoB. Ipu 1ianuposanuu 1 opranusanuu BpemMeHu, HEOOX0IMMOr0 Ha H3yyeHHe 00y-
HAIOMHMCS! IMCLUHILTHHBL, HEOOXOMMO MPH/ICPIKHBATECS CIIETYIONHX PeKOMEH IAIlHii:
Tabmmua 8.1. PekoMeH a1y o OpraHu3aimy caMocTosTe bHOI paboThI CTYy/IeHTa

Bua yue6- Opranusaums 1esTebHOCTH CTY/IeHTa
HBIX
3aHATHH
3anaTus nek- | Hanucanue koHcnekTa jekumii: KpaTKO, CXEMaTHYHO, 110C/Ie10BATEIbHO (PUKCMPOBATH
LIMOHHOTO | OCHOBHBIE MOJIOXKEHHsA, PUCYHKH, TAOIMLBI, CXCMb, BBIBO/b, bopmysnposku, 060611e-
THMA (JIEK- | HHS; IOMEYATh BaXKHBIE MBIC/IH, BBIACSTH KJIFOUEBbIE COBA. TepmuHbl. [Ipoeepka Tep-
LiMH) MHHOB, MOHATHH C NOMOLLBIO SHUMKJIONE 1, ClIoBapeii, CMPaBOYHHUKOB C BBIMHCHIBA-
HHEM TOJIKOBaHHH B TeTpab. O003HAUMTE BONPOCH], TEPMHHEIL, Marepuall, KOTopbli
BBISBIBACT TPY/IHOCTH, MOMETHTh U MOMBITATHCS HAWTH OTBET B PEKOMEH/1yeMOii JTHTe-
patype. Ecin camocTosTe1bHO He yaaeTcs pazobparbes B marepuane, HeoOX0uMOo
C(OpMYJIMPOBATE BOMPOC M 3a1aTh NPENOAABATENO HA KOHCYbTaLMH, HA NPaKTHYe-
CKOM 3aHSITHH.
[pakruue- | TlpopaGorka paGoueii nporpammsi, yAenss 0coboe BHUMa! 1€ Le/IAM H 3a1a4aM, CTPYK-

CKHEC 3aHATHA

TYPE H CONACPKAHMIO NUCLMILIMHBL. KOHCNIeKTHpoBaHHe HCTOYHMKOB. PaBoTa ¢ KOH-
CMEKTOM JIEKLHH, MOJATOTOBKA OTBETOB K KOHTPOJbHBIM BOMPOCaM, NMPOCMOTP peKo-
MEHIYeMOH JINTEPATYphl, paboTa ¢ TEKCTOM METOIHYECKUX yKasanuii. Pemenue pac-
YETHO-rpaMUECKUX 3a/1aHMi1, pelieHHe TUIOBBIX 33/1a4 10 OTTHCAHHOMY aJIFOPUTMY,
NpopaboTKa TEXHOJIOrHYECKHX 3a/1ay.

[ToaroToBKa K NpakTHYECKUM 3aHATHAM BKIIOYAET B ce0s Bhl MOJHEHHE JIOMALLHETO
3aJaHusA, NPeAnoaraolero 10paboTKy KOHCNEKTA NEKLMH, 03HAKOMICHHE ¢ OCHOB-
HO#H M I0TIOJIHUTEIBHO# TUTEepaTypoii, OTpabOTKY OCHOBHBIX BONPOCOB, pPEKOMEHI0-
BAHHBIX K PACCMOTPEHUIO HAa 3aHATHM, NOATOTOBKY M COCTaBJeHHe pedepaTa H 10KIa-
Aa MO HHIMBHYalbHO TeMe. J114 3TOro cTyieHTaM HeoOX0anMO:

“BHUMATEIBLHO MNPOYHTATE KOHCNEKT IEKLWHM 10 IaHHOM TeMaTHKe:

-~O3HAKOMHTLCS € COOTBETCTBYIOLINM Pa3iesioM yueGHHUKa;

-NpopadoTaTh A0NOJHHTENBHYIO JIUTEPATYPY U UCTOUHMKH.

Jlabopatop- | Metoanyeckue yKa3aHus N0 BBINOJHEHHIO nadopaTopHeIY pPaboT (cMm. 11.:6.3)
Has pabota | [lpn noaroToske crieayer nopaborath ¢ TeopeTHyeckoi yacThio MY. 3aKOHCNEKTHPO-
BaTh €€ M XOJ BBITIOJIHEHHS IKCIIEPUMEHTANBHOM YaCTH, T.€. ObITh FOTOBBIM K BBIMOJ-
HeHMIO nabopaTopHoii paboTsl, OGOPMUTE pe3ylibTaTsl paboTbl, c/Ie/aTh BbIBOJIBI, MO/~
FOTOBHUTLCS K 3allldTE.
Pedepar Pedpepam: Tlouck nuteparypel u cocTaBieHue Oubamorpadum, uenonb3opanue ot 3 10

5 HayuHbIX paboT B NEPHOAMYECKHMX JKYPHANAX, M3TOKEHHE MHEHHS aBTOPOB U CBOETO
CYJKACHHSA N0 BLIOPAHHOMY BOMPOCY; M3/I0KEHHE OCHOBHBIX aCNEKTOB NpoGaemsr. O3-
HAKOMUTBCS CO CTPYKTYpoi M opopmiernem pedepara. CTyaeHTsl 0uHOrO 0GydeHus
pa3pabaTbiBaloT pedhepaThl Mo ykaszaHIO NpenoaaBatens AM60 Mo COBCTBEHHON HHH-
UHATHBE B C/yHasX JOMYIIEHHBIX MMH HEOOOCHOBAHHBIX TIPOMYCKOB 3aHATHI MM B
uensx Gonee yriyGaeHHOM NpopaGOTKM OMPeeEHHBIX TeM, BhI3bIBAIOLIHX Hay4HO-
MCCIICI0BATEILCKUI HHTepec o0yyatolierocs. He HCKIOYaeTCs BO3IMOMKHOCTD YACTHY-
HOTO M3MCHEHHS TEMbI 110 COMIACOBAHMIO C NIPENOJIaBATE/IEM, EC/IM 3TO Gy/eT crocob-
CTBOBATH yJy4IUEHHIO KauecTBa pedepara. Pedepar 10KeH CBHACTENILCTBOBATH O TOM.
HACKONIBKO r1yGOKO CTYAEHT YCBOWJI COJIEpKaHMe TEMBI, 1 KAKOH CTENEHH yauHO OH
aHANIM3UPYET y4eOHbIi MaTepHan U rPaMOTHO M3JaraeT CBOM CYJK/IeHHs. 3aluTa pee-
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Buna yue6- Opranusaums gesrenbHOCTH CTyaeHTa
HbIX
3aHATHH
| PaTa OCYUIECTBIIACTCS B BU/IC PE3CHTALMM M OTBETOB Ha BOTIPOCHI.
Kypcogoii Kypcosoit npoexm: w3yuenne Hay4HO-TEXHHYECKOH, YueOHOH, HOPMATHBHOI W Jpyroi
NpoeKT nutepatypbl. OT00p HeOGX0AMMOro MaTepHana; (opmupoBanue BbIBOIOB 1 pa3pabor-
Ka KOHKPCTHBIX CXEM H PEKOMEHJALMi M0 PEICHHIO MOCTABACHHON LenH W 3a/1a4m;
ITPOBCACHHE MPAKTHYECKHX MCC/E0BAHKMI NO JaHHOH Teme, M3YYEHHE pe3y/IbTaToOB
AHAJIN3a UCXOJHOH M OYMLUCHHON CTOUHOM BOJBI, BbISIBACHHE HE10CTaTKOB B pabore
OYHMCTHBIX COOPYIKEHHIA.
HHetpykumsa mo Beinoanenmio tpeGopariuii k O(OPMIIEHHIO KYPCOBOTO MPOEKTa HAXO-
AUTCS B METOIMYECKMX MaTepHaiax no JAMCIHIIHHE.
Camoctos- | BaxkHOi 4acThio caMOCTOSTEIbHOMN paboThl ABJSIETCS M3YUYEHHE OCHOBHOI JIUTEPATYpPHI,
TC/IbHAs pa- | O3HAKOMJIEHHE C IOTIOTHUTELHOM JIMTEPaTypPOii.
bora [Tpu noaroroske Kk KOHTPOILHBIM paGoTam peKoMeHayeTCs paboTa ¢ KOHCNEKTOM JieK-
LM, METOIMYECKUMH YKA3AHHSAMH, KOHCTIEKTAMH MATepHANOB NPAKTHYECKHX U 1ab0-
PATOPHBIX 3aHATHH, PELICHHE THIOBBIX 3a/a4, MOArOTOBKA OTBETOB K KOHTPOJIbHBIM
BOMpOCcaM M ap.
lloaroroeka | IMoaroroska k SK3aMeHy (3a4eTy) NpearnonaraeT H3yuyeHue OCHOBHOMN 1 JIONOJTHHTE b~
K 9K3aMEHY | HOMH JIMTEpaTypbl, H3yuYeHHE KOHCIIEKTA JIEKIIHIA. TCOPETHYECKUX BOMPOCOR, H3YHalO-
(3auety) LIHMXCs HA MPaKTHYECKHUX H J1a00paTOPHBIX 3aHATHSX.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE AUCLHUTTIIUHBI

Tabnuua 9.1. TpeGosanus K ycnosusm PCIH3AILHH JUCITHILITHHBI

No Bun yueGroii
paboTsi

n./m.

Haumenopanue crnenmanbipix* OCHalEHHOCTH CHEeUHANbHBIX [10-
MOMEUIEHUH U MOMeLIeHNI s MEUIEHHUH M MOMEILEHUI JUTs caMo-
CaMOoCTOSTE/ILHOM paboTh CTOSITEJILHOM paboThI

Jlekuun, npak-
THYECKHE 3aHs-
THs, JabopaTop-
HbIE 3aHATHS

YueGuas ayautopus ans npo- |.Buneonpoekumnonnoe obopyno-
BEACHHA 3aHATHH JICKUMOHHOIO | BAHWE A MpOBEAEHMS npe3eHTa-
THna, 1abopaTopHeIX paGoT M | LMil, MOOHIbHBIL HOYTOYK, 9KpaH,
TIPAaKTHHUCCKHX  3aHATHH (ayau- | CPe/ICTBA 3BYKOBOCTIPOM3BEACHHS M
Topus 1-40) BbIXOJl B HHTEPHET.

2. Bo3MokHOCTB SKCIIEPUMEHTATb-
HOTO BBINCIHEHHA (1€MOHCTPALHOH-
HOTO, IPYMNOBONO WM HHAMBHAIY-
@J1bHOr0) ONpeleieHHs HEKOTOPBIX
noKasartesicii KayecTBa BOAbI M MOY-
Bbl, KA4€CTBA BO3AyXa.
3.CnenmnanuzupopaHHas yuebOHast
mebesnb,  nabopatophoe obopyo-
BAHHC, PEAaKTHBBI, Nocyna, npudopsl
JUIsl @aHAJTH3a.




