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1. IlepeyeHb KOMIIETEHUHMH € YKa3aHHEM 3TaNoB UX (pOPpMUPOBaAHUSA B Npolecce
ocsoenus OIIOIT

B pesynbTate nzydeHus AUCHUILIMHbl « CaHUTapHAas THAPOTEXHUKA» 00yUaroIu-
ecq, B cootBeTcTBUM ¢ PI'OC BO no Hampasienutro noarotoBku 35.03.08 Bojanbie
OMopecypchl M aKBaKyJlIbTypa, YTBEPKJICHHOTO MPUKa30M MuHHCTEpCcTBa 00pa3oBaHUs
u Hayku PO ot 17 urons 2017 r. N 668, hopMupyroT ciaeayroomnme KOMICTCHITNH, YKa-

3aHHBIE B Ta0uIe 1.
Tabmuna 1
®opMupoBaHHe KOMIIETEHIMI B mpouecce H3yUYeHUsl TUCHUTILIHHbI
«CaHI/ITapHaﬂ FI/I}Ip()TeXHI/IKa»

Komnerennus WNHukatopsl Oransl popmu- Buns! 3ans- OneHounsle cpen-

Kon HaumenoBanue JOCTHKEHUS pOBaHHUS KOMIIE- THHA 19 CTBa JJIS1 OLIEHKHU

KOMIIETEHIIUH TEHIIMU B Ipo- | (opMUpOBa- | YpOBHsS CHOPMHPO-
1IeCCe OCBOCHMS | HMS KOMIIe- BAaHHOCTHU KOMIIE-
OIIOII (xypc)” TEHIUU TEHITUU
1 2 3 4 5 6

OIIK- | cmocoben cospa- | OIIK-3.2 - wuc- 4 JICKIUH, J1a- nokia/ mabopa-

3 BaTb U MNOAACP- | MOJB3YET OCHOBLIL 60paT0pHBIe TOpHAasA pa60_
KHBaTh Gesonac- | CaHWTAPHOH  rui- 3aHATHS Ta/caMoCTOsTENbHA
HBIC YCJIOBUA | POTEXHUKU WU THUI- q pa60Ta
BBIIIOJIHEHHUS poOuonoruu  mpu
MIPOM3BOJCTBEH- | CO3AaHUU Oe3-

HBIX MIPOLIECCOB; | OMACHBIX YCIOBUU
TpyAa,

IIK-5 | cmocoben  ocy- | [IK-5.1 - opranu- 4 JIEKIUH, Ja- nokinan/ mabopa-
MIECTBJIATL THJ- | 30BBIBACT coop 60paTOpHI)I€ TOpHAast pa60_
P061:10ﬂ0m‘le' THApoGHoNOrHye- 3aHATHS Ta/caMOCTOATENbHA
CKHH KOHTPOJIb | CKHUX MaTepI/iaJ'IOB q pa60Ta
AHTPOIIOI'CHHOI'O npu ABApHUUHBIX
BOSHGﬁCTBHfI Ha C6p003X;;

BOJHBIC OKOCH-
CTEMBI;
[Ipumeuanue:

Komnerenmmst OIIK-3 — Taxke ¢dopmupyercs B XOA€ OCBOCHHS JUCIUIUIMH:
MukpoOuonorust, Uxtuonatonorusi, CanutapHasi THAPOTEXHUKA, IXTHOTOKCHUKOJIOTHS
be3onacHocTh U KauecTBO PHIOHOM MPOAYKIMHU, [ UTHEHA U CaHUTapUs B aKBaKyJIbType
a TaKXK€ B XOJI€ MPOXOXKJICHUS MPOU3BOJCTBCHHON MPAKTUKHU TEXHOJOTMYECKask Mpak-
THKA [0 MXTHUOJOTUH, aKBAKYJIBTYPE U OCETPOBOACTBY M TOCYJAPCTBEHHOW HUTOTOBOMU
aTTECTallUH.

Komnerennus TIK-5 — Takxke dhopmupyeTcss B X0/Ie OCBOCHHS TUCIUIUIAHBL: Ca-
HUTapHasi THIPOTEXHUKA, a TAKXKE B XOJAC MPOXOXKIACHUS yueOHOM mpakTuku : O3HaKO-
MUTEJbHAS MTPAKTHKA 10 THAPOOHOTIOTHUH U TOCYAAPCTBEHHOM UTOTOBOM aTTECTAIUH.



2. Onucanue nokasaresieid 1 KpUTeprueB OLICHUBAHUS KOMIIETEHIMH
HA Pa3JIMYHBbIX 3Tanax ux opMupoBaHUs, ONIMCAHHUE IIKAJ OLlEHUBAHUS

IlepeyeHb OLIEHOYHBIX MATEPUATIOB

Ta0mnuua 2

n/a

HaumenoBanue orie-
HOYHOTO MaTepuajia

Kpatkas xapakrepucruka one-
HOYHOI'0 MaTrepuasa

[IpencraBieHue OLlEHOYHOTO
cpeactea B OM

IIOKJIaJ, COOOIIEHUE

MPOJYKT CAMOCTOSITEIIbHON
paboTHI 0Oy4JarOIIerocs, mpe-
CTaBISIONIMNA COOOH TyOINY-
HO€ BBICTYIUICHHE IO Mpe-
CTaBJICHUIO NOJIYYEHHBIX pe-
3yJIbTAaTOB PELICHUs OIpee-
JIEHHOW y4eOHO-
MPAKTUYECKOH, yueOHO-
UCCIIEN0BATEIBbCKON HITN
Hay4YHOU TEMBI

TEMBI JOKJIaZ0B, COOOIIECHUI

cobeceoBaHue

CPEeICTBO KOHTPOJISL, OpraHu-
30BaHHOE KaK CIIeUAIbHAs
Oecesa me1aroruyeckoro pa-
OOTHHKA ¢ 00yJarOIUMCs Ha
TEMBI, CBSI3aHHBIE C U3y4aeMoil
JUCLHUIIIIMHON U pacCYUTaHHON
Ha BBIICHEHHE 00beMa 3HaHUH
00yyJaromerocs 1o onpee-
JICHHOMY pa3Jiely, TeMe, Ipo-
Oneme u T.11.

BOIIPOCHI 110 TEMaM AUCHHUILINU-
HBbI

J'Ia60paTOpHI>Ie 3aHATUA

CpPEeCTBO, HAIIPAaBJIEHHOE HA
U3YYEHHE IPAKTUYECKOI0 X0a
TeX WJIM UHBIX [IPOLIECCOB, HUC-
CJIeIOBaHME SIBJIICHUS B paMKax
3aJJaHHOW TEMBI C IPUMEHEHU-
€M METO/I0B, OCBOEHHBIX Ha
JIEKLUAX, COMIOCTABICHHE T10-
Jy4EHHBIX PE3yNbTAaTOB C TE€O-
PETUYECKUMHU KOHUENIUSIMM,
OCYILECTBIICHHE NHTEPIIPETa-
LIUY TIOJyYEHHBIX PE3yJIbTa-
TOB, OLIEHUBAHUE IPUMEHUMO-
CTH MOJIY4YEHHBIX PE3YJIbTaTOB
Ha MPAKTHKE

JlaboparopHsble 3aHATHS

TCCTUPOBAHUC

METO/[I, KOTOPBI MO3BOJISET
BBISIBUTH YPOBEHb 3HAHUH,
YMEHUH 1 HaBBIKOB, CIIOCO0-
HOCTEH U IPYyTUX KayecTB
JUYHOCTH, a TAaKXKE UX COOT-
BETCTBUE OIpPEICTICHHBIM
HOpMaM IIyTEM aHaJlu3a CIo-
c00OB BBITIOTHEHUST 00yJaro-
HIMMHUCS psifa ClIEHUAJIbHbIX

0aHK TECTOBBIX 3aJaHUI




Ne Haumenosanue ore-

n/n HOYHOTI'0 MaTepuaa

Kpartkas xapakrepuctuka ore-
HOYHOI'0 MaTepuasna

[IpencraBienue o1EHOYHOTO
cpeacrtea B OM

3aJaHui

IIporpaMmma onleHMBAHUA KOHTPOJIHPYEMOM JUCHUIIIMHBI

Tabnuna 3
Kon xonTposnu-
Ne KoHTposmpyemsle pa3aensl pyemoi HanmenoBanue
n/n (TeMbl AUCLUIUINHBI) KOMIIETCHIIUH OLICHOYHOI'O CPEJICTBA
(1n ee yacTH)
1 2 3 4
MeToap! OIIeHKH paboThl OCHOBHBIX COOPYXEHUI OIIK-3: TIK-5 JOKIa1,1a0opaTopHas
1| mexaHMuYECKOW OUMCTKH BOABI (PELIETKH, IECKO- ’ paboTa, yCTHBIH OIpOC
JIOBKH, JKUPOJIOBKH).
TECTOBBIE 3aJjaHus, JIa-
2 @unbtpsl. X OB, NpUHIMIEL pPabo-Th, 3 dek- OIIK-3; IIK-5 OoparopHas pabora,
TUBHOCTb, c(hepbl MPUMEHEe-HUsI, pereHepanus. IHUCEMEHHBIHO IIPOC
TECTOBBIE 3a7a-
3 XKectroctb Boabl. CrIOCOOBI M YCTAHOBKU yMATYe- OIIK-3; IIK-5 HUs,JJabopaTopHast pa-
HHA BOJBI 00Ta, YCTHBIH OIpoc
TECTOBBIE 3a7a-
4| ConeHocTs BOJbl. Y CTAHOBKH OIIPECHEHUS, TUIIbI, OIIK-3; IIK-5 HUs,JJabopaTopHast pa-
MIPUHIIHAITEI TeHCTBUS, 3PPEKTUBHOCTh PAOOTHI 60Ta, YCTHBIIf OIPOC
5 MeTo/1bI OTICHKH Pa0OTHl OCHOBHBIX COOPYKEHUU OIIK-3; IIK-5 ﬂogﬂaﬂ,na60p atopHad
OMOJIOTNYECKON OUUCTKU BOJIbI paboTa, yCTHLIM OHpOc

Onucanue nokasaresje 1 KpUTepUeB OLCHUBAHUS KOMIIETCHIMI 10 AMCUUILIMHE
«CaHuTapHasi THAPOTEXHUKA» HA PA3JIMYHBIX 3Tanax ux popmupoBanus,
ONMCAaHMe KA OLeHUBAHUSA

Tabnuua 4
Konx komne- | Munukatopsl [Toka3zaTenu ¥ KpUTEPUH OLIEHUBAHMS PE3YJIbTATOB O0yUEHHSI
TEHILIMH, OTa- | JOCTIIKEHUS | HMKE [IOPOTOBO- | IIOPOTOBBIA | IMPOJBUHYTHIN BBICOKHH
Il OCBOCHMS | KOMIIETEHIIMH r'0 YPOBHS YPOBEHb YPOBEHb (X0- | ypOBeHb (OT-
KOMIIETEH- (Hey/1OBJIETBO- (ynoBneTBo- potio) JIMYHO)
117011 PUTEINBHO) PHUTENBHO)
1 2 3 4 6




OIIK-3 OIIK-3.2 - wuc- | oOyyaronuics oOydaromuii- | oOydaromui- | o0ydaromuii-
4 xypc MOJIB3YET OCHO- | He 3HAET 3HA4YU- | CI JEMOH- CsI JEMOH- Csl ICMOH-
Bbl CAHUTAPHOH | TenpHOM yacTH CTpUpPYET CTpPHUpYET CTpHUpYET
THAPOTCXHUKI | nhorpaMMHOIO | 3HAHWS TOJb- | 3HAHHME MaTe- | 3HAHHE MaTe-
M THApOGHOIO- MaTepuaia, Io- | KO OCHOBHOTO | puaja, He 0- | puajia (OCHO-
;PPIII:I Hpgeggzﬂaz: X0 OPHEHTUPYET- | MaTepuaa, MyCKaeT Cy- BBI CAHUTAp-
pix  ycnouii | C% B MATEpHANe | HO He 3HaeT WECTBEHHBIX | HOMH ruapo-
Tpyna; (ocHOBBI caHU- JeTajeil, 10- | HETOYHOCTEH | TEeXHHUKH U
TapHOU TUJIPO- MyCKaeT He- TUIPOOHOIIO-
TEXHHUKU ¥ TUA- | TOYHOCTH, THH TIPU CO-
pPOOMOJIOTHUY TIPU | TOITYCKaeT 31aHuu 6e3-
CO37aHMUHU 0e3- HETOYHOCTHU B OIIaCHBIX
OIACHBIX yCIIO- bopMynupoB- yCIIOBUH TPY-
BUH TpyJa), HE Kax, Hapylia- J1a), IPaKTUKU
3HAET MPAKTUKY | €T JIoTuye- MPUMEHEHUS
NPUMEHEHHS Ma- | CKYIO TOcCIIe- MaTepuana,
Tepuana, I0nyc- | J0BaTelb- ucYepIbIBa-
KaeT CYIIECTBEH- | HOCTb B U3- IOLIE U TI0-
HBIE OIIUOKH JIO)KEHUU clieJIoBaTeb-
IPOTPaMMHO- HO, YETKO U
ro mMaTepuaia JIOTUYHO U3-
Jaraet MaTe-
pHall, XOpOoLIo
OpPHEHTUPYET-
csl B MaTepua-
e, He 3a-
TPYAHSETCS C
OTBETOM IpHU
BUJIOM3MEHE-
HUM 3aJaHUNA
[1IK-5 IIK-5.1 - opra- | oOyuaronmiics oOydaromuii- | oOydaromui- | 00ydaromuii-
4 xypc HHU30BBIBACT HE 3HAeT 3Ha4Yu- Cs JIE€MOH- Cs1 IEMOH- Cs1 JIE€MOH-
cbop  THAPO- | renpHOM YaCTH CTpUpYET CTpUpyeT CTpUpyeT
OMONIOTMYECKNX | norpaMMHOTO | 3HAHWS TOIb- | 3HAHNUE MaTe- | 3HAHHE MaTe-
MaTepuajioB

IpU aBapUIHBIX
cOpocax

MaTepuana, mio-
X0 OPUCHTHUPYET-
csl B MaTepuaie
(BuaBI THIPO-
OMOIOTHYECKHIX
MaTepUajoB MPU
aBapUMHBIX
cOpocax), He
3HAeT MPAKTUKY
MPUMEHEHUS Ma-
Tepuaa, JI0Imyc-
KaeT CYyIIeCTBEH-
HBIE OITUOKH

KO OCHOBHOTO
Marepuara,
HO HE 3HaeT
JeTane, Jo-
yCKaeT He-
TOYHOCTH,
JIOITyCKaeT
HETOYHOCTH B
bopmMyIHMpoB-
Kax, HapyIa-
eT JorHue-
CKYIO TocJie-
JIOBATEIb-
HOCTh B M3-
JIOKESHUN
IPOTrpaMMHO-
r0 MaTrepuasa

puana, He J0-
MyCKaeT Cy-

IIECTBEHHBIX
HETOYHOCTEH

puaina (BUIbI
ru1poOunoIo-
THYECKUX Ma-
TEpUAIOB TIPU
ABAPUMHBIX
copocax),
MPAKTUKU
MIPUMEHEHHS
MaTepuana,
UCUepIIbIBa-
IOIIE U TI0-
clleIoBaTeNb-
HO, YETKO U
JIOTUYHO U3-
Jaraet MaTe-
pHa, Xopouio
OpPHEHTUPYET-




Cs B MaTepua-
JIe, He 3a-
TPYAHSETCS C
OTBETOM IIpH
BUJIOM3MEHE-
HUM 3aJIaHUH

3. TunoBble KOHTPOJILHBbIE 32/IaHNSI HJIA MHbIe MAaTEPHAJIbI, HEOOXOAUMbIE ISl
OLICHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH,
XapakTepu3ylux 3Tanbl GopMHUpPOBaHHUSA KOMIIETCHIUI B MIpoLecce 0CBOCHUS
o0pa3oBaTesibHOI MPOrPaMMBbI

3.1. Joxaaambl

PGKOMGHIIyeMaSI TCMAaTHKa JOKJIAAOB II0 AUCIHUIIINHC IIPUBCICHA B Ta6JII/IHe 2.

TaOmura 2
TeMbl 10KJI2/10B, peKOMEH/IyeMble K HAMIMCAHUIO TIPH U3yYeHUH TUCHHUIIIMHBI
«CaHuTapHasi THAPOTEXHUKA)

Temsl fokIag0B

2

I/ICKYCCTBeHHOG ITOITOJIHCHHUCEC 3aI1aCOB IIOJ3CMHBIX BOU.

1

1

2 | 'opusoHTaNIbHBIC M BEPTHKAIbHBIC BOJTOCOODEHI.
3 | MaQuiabTpalilioHHBIE W 3allaCHBIE COOPYKCHHUS B CHUCTEMaxX CEJIbCKOXO3SHCTBEHHOTO BOJIO-
CHAOKEHHS.

4 | MecTo U poJsib OMOXUMHYECKUX TPOIIECCOB OUMCTKH CTOYHBIX BOJ B OOIIEM KPYrOBOPOTE Be-
LIECTB B IPUPOJIE.

5 | AKTUBHBIM WJI: XUMUYECKUH COCTaB, (PEPMEHTHI MUKPOOPTraHU3MOB U MX ydacTHe Ipolieccax
oOMeHa.

OuncTHbBIE YCTAaHOBKHU IJIA MHAWBUAYAJIbHBIX TOMOB.

PearenTHOE X0351CTBO BOAOIOATOTOBKH.

yCTpOﬁCTBa JJI1 paCTBOPCHHUA KOAT'YJIIHTOB.

O|0|N| O

OuncTKa BOJBI OT CHHTETUYECKUX MOFOIIUX CPEJCTB (JIETEPTeHTOB).

10 | Ynanenne u3 BoAbl IECTUIIHIOB

11 | Ypanenue u3 BOABI KAHIIEPOTCHHBIX BEIIECTB.

12 | O6paboTka BO/IbI JUIsl MPEJOTBPALLICHHs OMOJIOIMYECKOT0 3apacTaHus TPyo.

3.2. TecToBBIE 3a1aHUS

[To muctunnuue «CaHUTapHas TUIPOTEXHUKA» MPEAYCMOTPEHO MPOBEIAECHUE
CIEAYIOUINX BUIOB TECTUPOBAHUS: TUCHBMEHHOE.

IIucbMeHHOE TeCTUPOBAHME.

[lucbMeHHOE TECTUPOBAHKME PACCMATPUBACTCS KaK PyOEKHBIH KOHTPOJIb YCIeBa-
€MOCTH ¥ ITPOBOJUTCS NOCJIE U3YUYEHUS ONPEICICHHOIO pa3aeia JUCIUILINHBIL.




Pe3ynbpTaThl TECTUPOBAHMS YUUTHIBAIOTCS TPU MPOBEAECHUU MPOMEXYTOUHOM aT-
TeCTalUU.

IIpumepol 6apuanmos mecmosvix 3a0aHUlL
Tecmoeguvle 3a0anust

OO6s3aTenbHbIE TEMBI I PACCMOTPEHHUS IO HucuuIinHe «CaHuTapHas TUAPOTEXHUKA

Tema 1. CanutapHas ruJipOTEXHUKA KaK NpUKIaaHas Hayka. OCHOBHBIEC MOHSTHS,
omnpenaeneHusi, TepMuHbl. CBoiicTBa U Kiaccudukaius Boj. Tumsl 3arps3uenuii. TexHo-
JIOTUYECKas BOJa M CTOYHBIC BOABI. OOOPOTHOE BOJOCHAOKEHUE. 3AMKHYTHIE CHCTEMBI
BOJIHOT'O XO35IMCTBA. MexaHn4eckass OYMCTKA CTOYHBIX BOJI: yAAJI€HHUE B3BEIICHHBIX Ya-
ctull (pOoLeKMBAaHUE W OTCTAaWBAHWE); OCHOBHBIC W MPHUHIHUIBI PaOOTHI COOPYKEHUMN
(pemeTkn, OTCTOMHHMKHM, NECKOJIOBKH, (PPAKIMOHATOPHI); YAAJEHUE BCIUIBIBAIOIIUX
npuMeced (KUPOJIOBYIIKH, He(PTETOBYIIKH); (prutbTpoBaHUE (TUTIBI (PYIIBTPOB, YCTPOM-
CTBO, pereHepariys); yJaajieHue B3BEUICHHBIX YaCTHI] MOJ JEHCTBUEM IEHTPOOEKHBIX
CHJI M OT’)KMMaHueM (THIPOLMKIOHBI, IICHTPUPYTH)
Tema 2. OU3UKO-XUMHUUYECKAsA OYMCTKA CTOYHBIX BOJI (OCHOBBI MPOIECCOB, YCTAHOBKH,
MPUHIUI ACHCTBUS): KOarysauus v QIIOKYJSus; QuoTanus; aacopOuus; HOHHBIN 00-
MEH; AKCTpaKI¥s; OOpaTHBIA OCMOC U yIAbTpaduIbTpalys; 1ecopOLus, 1e300palus u
Jera3alus; JEKTPOXUMUYECKUE METOBI.
Tema 3 Xumnueckas ounctka Boabl. HeWrpanmuszanua. OkucieHHE U BOCCTAaHOBIICHUE.
VY 1ajieHue NOHOB TSAXKEIBIX METAJLIOB.
Tema 4. YCTpOMCTBO COOPYKEHUN XUMUYECKOW OUYUCTKU BOABL. COOPYKEHUS DIIEKTPO-
XUMUYECKON U (PU3UKO-XUMHYECKON OUYMCTKHU BOJBI ((poTaTop, IEKTPOIU3EpP, HOHO-
oOMeHHas KOJIOHKa, HEUTpaau3arop, Aera3aTop)
Tema 5. buoxumuueckne METOAbl OUHCTKH CTOYHBIX BOJ. 3aKOHOMEPHOCTH pacmnajia
OpraHUYECKUX BEIEeCTB. BiusHue pa3nuyHbiX PakTOPOB HA CKOPOCTh OMOXUMHYECKOTO
okucienusi. CoctaB aktupHoro wia u ouorieHku. BIIK u XIIK. YcerpoiicTBo BhICOKO-
HarpykaeMbIX a’pOOHBIX OYHCTHBIX COOpPYKEHUH (adpOTEHKOB U OMOGUILTpOB). Me-
TOJbI CHHKeHUs nokaszareiis bIIK, npumenseMbie B HUX U1l OYMCTKU CTOKOB
Tema 6. OCHOBHBIE THUIIBI a’3pOTEHKOB (a3POTEHKU-OTCTOMHUKH, a’3pPOTEHKH-
BBITCCHUTENIH, a’dPOTCHKU-CMECUTENH, a’POTEHKU-OCBETIUTEIN) W OHOGUIBTPOB (C
MOJIHOM W HEIOJHOW OYHUCTKOM; €CTECTBEHHOW M MCKYCCTBEHHOMW IOJIa4€d BO31yXa; C
pELUPKYJSALMEH U 0€3 PEeUUPKYISIUN CTOYHBIX BOJ;, OJHO- U JABYXCTYIEHYATHIC, Ka-
MeJIbHBIE W BBICOKOHArpyskaemsbie). Aspauus. Hutpudukanus kak KoHE4Hasi CTaaus
a’pOOHON OYUCTKH BOJIBI.
Tema 7. AHaspoOHBIE METOJbl OMOXUMHUYECKOW OYMCTKU. YCTPOMCTBO BBICOKOHATPY-
KAEMbIX aHA’POOHBIX OUHUCTHBIX COOPYNKEHUU (CENTUKTEHKOB, AMIIEPOB, METAHTCH-
KOoB). Metoznl cHukenus nokasatens BIIK, npuMensieMbie B HUX JJIs1 OYUCTKH CTOKOB.
Pexynepanus akTuBHOIO Wia.
Tema 8. OuncTka B IPUPOJHBIX YCIOBUSAX. Y CTPOICTBO €1a00 HArpy>KaeMbIX OUHMCTHBIX
COOpY>KeHUi (Tmoseit GuIbTpaIuu, mojie OpoIIeHHs, ITUPKYISIIHOHHO -OKACTUTETHHBIX
KaHAJIOB, (UILTPYIOMIUX KOJIOIIIEB).
Tema 9. OuncTka BO/bl, OCHOBAHHASI HA UMUTAIIMKM CAMOOYMIIIEHUsI BOJIOEMOB. buorna-
TO. JIoourcTKa BOJBI C TOMOIIBIO BBICIIEN BOJJHOW PACTUTEIBHOCTH.



Tema 10. OcHOBHBIE IPUHIUITBI 0OPAOOTKH OCAKOB MPOU3BOJCTBEHHBIX U FOPOJACKUX
CTOYHBIX BOJ. YTIUIOTHEHHE, CTaOWIu3alusi, KOHAMIMOHHUPOBAHUE, O0E3BOKHUBAHUE,
JUKBUAALMS U YTHIM3AIUS OCAJIKOB. Y CTPOMCTBO COOPYKEHUM, 00eCTIeunBatOINX 00-
paboTKy OCaJIKOB Ha Pa3HBIX CTYMEHSX MpoIlecca.

Tema 11. CxeMbl KOMIOHOBKH KOMIUIEKCHBIX OYMCTHBIX COOPYKEHUW PAa3IUYHBIX OT-
pacieil MPOMBIIIJIEHHOCTH U CENTbCKOI0 X0351UCTBA.

Tema 12. CxeMbl KOMIIOHOBKH KOMIUJIEKCHBIX OUHUCTHBIX COOPYKEHHUI KPYMHBIX U MEJI-
KUX HACEJICHHBIX ITYHKTOB.

Tema 13. Bono3a00pHO-OYUCTHBIE COOPYKEHUSI U ycTpoiicTBa. KOMIIOHOBKA cTaHIUI
BOJIONOATOTOBKH JJISl KCTIOJIb30BAHUS IPUPOTHBIX BOJI.

KonnuectBo 3aganuii
Nete- | Beero | OTKpBITOM | 3aKpbhITOM | Ha yCTAHOBJE- | HA YCTaHOBJE-
MBI dbopmbl dopMbl | HME MOCTEA0Ba- | HHE COOTBET-
TEJIBHOCTH CTBHUS
kon-| % | kom-| % |kom-Bo| % KOJI-BO %
BO BO
1 7 7 |72 0 0 0 0 0 0
2 10 10 |10,3|] O 0 0 0 0 0
3 6 6 | 62 0 0 0 0 0 0
4 9 9 |93 0 0 0 0 0 0
5 10 10 [10,3| O 0 0 0 0 0
6 8 8 | 8,2 0 0 0 0 0 0
7 6 6 | 62 0 0 0 0 0 0
8 9 9 |93 0 0 0 0 0 0
9 6 6 | 6,2 0 0 0 0 0 0
10 8 8 | 82 0 0 0 0 0 0
11 6 6 | 62 0 0 0 0 0 0
12 6 6 | 62 0 0 0 0 0 0
13 6 6 | 6,2 0 0 0 0 0 0
UTOTO 97 97 {100| O 0 0 0 0 0




MEXAHUYECKAA U XUMHNYECKAA OYUCTKA BO/J1

Tema 1. O0mue Bonpocsbl. MexaHNYeCKasi 0YMCTKA CTOYHBIX BO/

3aganue 1

Bony, ucnonb3yemyro B IpOMBIIIUIEHHOCTH, TIOJIPa3IeisIoT Ha:

OXJIQKTAFOIITYI0, TEXHOJIOTHUECKYIO H SHEPTETHUECKYIO

X035THCTBEHHO-TTUTHEBYIO, TIOJIMBHYIO M TEXHUYECKYIO

100aBOYHYIO M1 0OOPOTHYIO

cpenoo0pa3yIolyto, TPOMBIBAIOIIYIO U PEAKIIMOHHYIO

3aganue 2

[Tpu 060pOTHOM BOIOCHAOKEHHH CIIEAYET MPEAYCMOTPETh:

e T1OTpeOJCHUE TMPUPOTHON BOJBI, YBEIMYCHUE KAMUTAIBHBIX M IKCILTyaTaI[MOH-
HBIX 3aTpaT

® HEOOXOAMMYIO OUYHUCTKY CTOYHOM BOJIbI, OXJIXKIEHHE 000POTHOM BOJIBI, 00paboT-
Ky ¥ IOBTOPHOE MCTOJIb30BAHNE CTOYHOM BO/IBI

® HarpeB OXJaXJaoIIel BOJIbI, pa30aBieHUE CTOYHBIX BOJ M HUX MOBTOPHOE HC-
MTOJIb30BAHUE

® [0Tepu OOOPOTHOM BOJIbI, KOPPO3HIO U OMOJIOTMYECKOE OOpacTaHue TpyO, 3HAUU-
TEJIHHOE BO3PACTAHHUE PACX0/Ia BOIBI

3aganue 3
ITox xauecTBOM TEXHOJIOTHYSCKOM BOJIBI IIOHUMAIOT:

® BKYC, I[BET U 3amax

® [PUTOAHOCTH JJIsi OOUTaHUS TUIPOOMOHTOB

® COBOKYMHOCTh (PM3BMYECKUX, XUMHUYECKHUX, OMOJOTHMUYECKUX M OaKTEpHUOJOTHYE-
CKHMX TOKa3aTener, oOyclIaBIuBaIONIUX €€ MPUTOAHOCTh ISl MCIIOIb30BaHUS B
MPOMBIIIJIEHHOM MPOU3BOJICTBE

® HUBKYIO KECTKOCTh M MaJio€ COAEPKAHUE PACTBOPEHHBIX COJICH

3ananue 4
[IpOMBIIIIJIEHHBIE CTOYHBIE BOJBI ITO:

® CTOKH AYIIEBBIX, OaHb, TPAYEUHBIX, CTOJIOBBIX, TyaJIETOB U JIp.

® BOJbI, CTEKAIOIIUE C TEPPUTOPUNA NPEATPUATHI

® KUJKHUE OTXOJbI, KOTOPHIE BOSHHUKAIOT MPH J0OBIUE U MepepaboTKe OpraHndecKo-
r0 U HEOPTraHUYECKOTO ChIPhS

® BOJbI OXJIAKJICHUSA, C BAKyyM-HACOCOB, KOHJIEHCATOPOB CMELICHUS, CUCTEM TH/]I-
PO30JI0yJaJIeHHsI, TTIOCIE MBIThS Tapbl, 000PY0BaHUS U TTOMEIEHUM

3aganue 5
[Tox 3aMKHYTOM CHUCTEMOM BOJHOTO XO3SMCTBA IMPOMBILIJIEHHOTO MPEINPUSITUS
IMOHUMAFOT:
® CHCTEeMY, B KOTOPOI BOJIa MOCJIE OYUCTKH COPAChIBA€TCS B MPUPOJIHBIN BOIOEM
10



CUCTEMY, B KOTOPOH Bofa 0€3 OYMCTKH MHOTOKPATHO UCIOJB3YEeTCS B MIPOU3BO/I-
CTBE, U IOTOM COpachIBaeTCsS B BOJOEM

CUCTEMY, B KOTOPOW BOJIa MCIOJIB3YETCS B MPOU3BOACTBE MHOTOKpPATHO, 00pada-
ThIBaeTCs ¢ 00pa30BaHUEM OTXOOB, M OYHUIIIEHHOI cOpachiBaeTCsl B BOJIOEM
CHUCTEMY, B KOTOpPOM BOJa HUCIOJB3YyeTCS B TMPOM3BOACTBE MHOTOKpPAaTHO 0€3
OYMCTKH WM TIOCJIE COOTBETCTBYIOIICH 00pabOTKH, HCKITIOYAIONIEH 00pa3oBaHue
KaKUX-JI10O OTXOJ0B U COPOC CTOYHBIX BOJI B BOJIOEM

3ananue 6

B3BeleHHble 4acTULBI U3 CTOYHBIX BOJ MOKHO yIAJIUTh:
IpOLEKUBAHUEM, OTCTAUBaHUEM, (PUIIBTPOBAHUEM
BBIMOPAXMBAHUEM U XJIOPUPOBAHUEM

KPHUCTAJUIA3ALMEH, OKHCIICHUEM U HEUTpaIu3auuen
KoaryJsuuen, GuibTpoOBaHUEM U O30HUPOBAHUEM

3aganue 7
OCHOBHBIE MEXAHU3MBbI, HUCIOJIb3YEeMbIC NJI1 YAAJICHUS B3BEIICHHBIX YACTHUIl U3

CTOYHBIX BO:

(uioTaTOop, IAEKTPOIMU3ED, AETAZATOP

pELIETKH, CUTA, NECKOJIOBKU, TUIPOLUKIIOHBI, (DUIBTPbI, OTCTOMHUKHU, HePTEIO-
BYILIKH, )KHPOJIOBKH

KHUPOJIOBKH, HOHOOOMEHHBIE KOJIOHKH, XJIOPATOPHI

a’POTEHKH, OMOPUIBTPBI, OIS OPOILICHHUS

Tema 2. PU3UKO-XMMHUYECKAA OYUCTKA CTOYHBIX BO/I.
OcHOBBI IPOLECCOB, YCTAHOBKH, PUHIIMII Ie/iCTBUS.

3amanue 8

DU3NKO-XUMUYECKHNE METO/IbI OUNCTKH CTOYHBIX BOJ UCIIOJIB3YIOT JUISl yIaJICHUS:
IpyOOIMCIIEPCHBIX TTPUMECEH

BCIUTBIBAIOIIUX TPUMECEN

1apooOpa3HBIX YaCTHIl, MUHEPAJIbHBIX U opranndeckux 3arpsizHenuit (0,2-0,25
MM)

TOHKOJIMCIIEPCHBIX B3BELIECHHBIX YACTULL (TBEPABIX M KHUJIKHX), PACTBOPUMBIX T'a-
30B, MUHEPAJIbHBIX U OPraHUYECKUX BEIIECTB

3aganue 9
Koarynsuus sro:
IPOIIECC YKPYIMHEHUS TUCIIEPCHBIX YacTHUI[ B PE3yJIbTaTe UX B3aUMOJICHCTBUS U
00BEIMHEHUS B arperaThl
OCXKICHHE TPYyOOIMCIIEPCHBIX YACTHI] IO ICHCTBUEM CHIIBI TSXKECTH
pa3JelieHre Mpy TIOMOIIX TTOPUCTHIX MEPETOPOJIOK, TMPOIMYCKAOIINX KUIKOCTh U
3aJICPKUBAFOIINX JUCIIEPTUPOBAHHYIO a3y
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OCaXKJIEHHE B3BEUICHHBIX YaCTHI] MO/J] IEUCTBUEM LEHTPOOEKHOM CUITBI
3amanue 10

[Tpu GproKynsMU B CTOYHYIO BOY T0OABIISIOT:

MenKue (peppoMarHUTHBIE YaCTULIBI

3€PHUCTBIN CJIOU

KHUCIIOPOJ

BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS

3amanme 11

DneMeHTapHBIN aKT (PIIOTAIIMHU 3aKITFOYACTCS B CIICTYIOIIEM:

00pa3oBaHKE KOMIUIEKCA «YaCTHIIA 3arpsI3HSIONIETO BEIIECTBA — My3bIPEK BO3MY-
Xay», MOJIbEM €ro Ha MOBEPXHOCTh U 00pa30BaHUE MEHHOTO cJIosi ¢ 00jee BBICO-
KOM KOHILEHTPALMEN YACTHUIL], YEM B UCXOTHOM CTOYHOM BOJIE

azIcopOLMs MOJIEKYJIbI (PIIOKYJITHTa Ha TTIOBEPXHOCTH KOJUIOMIHBIX YacTHIl, oOpa-
30BaHUE CETYATOU CTPYKTYPHI MOJIEKYJ (hJIOKYJISIHTA, CIUITAHUE KOJIJIOMIHBIX Ya-
cTull 3a cuet cui Ban-gep-Baansca

XJIONbA TUAPOKCUAOB METAIIOB YJIABIMBAIOT KOJUIOWJHBIE W B3BEUICHHBIC Ya-
CTHIIbI, arPETUPYIOT UX U OBICTPO OCEAAIOT MO/ ACUCTBUEM CHIIBI TSHKECTH
3aganue 12

AJICOpPOITUIO MCTIOJIB3YIOT JJISl OUMCTKHU:

CTOYHBIX BOJI, XaPaKTEPU3YIOIIMXCS IMOBBIIICHHBIM COJCPKAHUEM B3BEIICHHBIX
YaCTHI]

JUISL TITyOOKO#M OYUCTKH OT PACTBOPCHHBIX OPraHWYECKUX BEIIECTB, €CIHU
KOHIICHTpAIUs 3TUX BEIIECTB HEBEIUKA, OHU OMOJIOTMYECKH HE Pa3laraloTcs Wiu
SIBJIIFOTCSI CHUIBHOTOKCUYHBIMU

OT JIETKOOKUCJISIOIIUXCS OPraHUYECKUX BEIIECTB, IPyOOAUCIIEPCHBIX MPUMECEH

3ananue 13

HNonooOMeHHasi OUYMCTKA IPUMEHSETCS JJIs1 U3BJICUEHUSI U3 CTOUHBIX BOJ:
METaJIOB (LIMHKA, MEY, XpOMa, HUKEJS, CBUHLA, PTYTH, KaAMHUs, BaHAIUs, Map-
raHia), COeIMHeHU MbIIbsIKa, (Hochopa, UAHUCTBIX COCIMHEHUNA U paguoaK-
TUBHBIX BEIIECTB
HeTH U KUPOB
TOHKOAMCIIEPTUPOBAHHBIX M KOJJIOMIHBIX YACTHULL

3aganue 14

DKCTpareHT JA0JKEH:
OBITH MIUPOKO PACIIPOCTPAHECH B MPUPOJIC
00J1a1aTh BBICOKUM KO3(PUIIMEHTOM pacrpeieieHus, CEJIEKTUBHOCTBIO PACTBO-
pEeHUs, UMETh HU3KYIO PACTBOPMMOCTH B CTOYHOUM BOJEC U 3HAUYUTEIHHO OTIIH-
4aThCsl OT HEE MO TUIOTHOCTH, 00Ja1aTh O00ibuM KodhdummertoMm nuddysumu,
PEreHepUPOBATHLCS MTPOCTHIM U JICTIIEBBIM CITOCOOOM.
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He ObITH BPCAHBIM, B3PbIBO- KU OTHCOIIACHBIM, HC BbI3bIBATh KOPPO3HIO MAaTCpHalad
arIiaparoB, HEC BSaHMOﬂCﬁCTBOBaTB C H3BJICKACMbIM BC€HICCTBOM, HUMCTH 00J1b-
Y0 CTOUMOCTD.

3amanne 15

OOpaTHBIM OCMOCOM U yIbTpAQHUIbTPAIEH HAa3bIBAIOT:
mporecc (QrIBTPOBAHUS PACTBOPOB Ue€pe3 MOJYIPOHUIIAEMbIE MEMOpaHBI IO
JIaBJICHUEM, TIPEBBIIIAIOIIAM OCMOTUYECKOE JABICHUE
MIPOIIECC CMEIIMBAHUS CTOYHOM BOJBI C OPTaHUUYECKHUM PACTBOPUTEIIEM C 00pa3o0-
BaHHEM JBYX XKUJIKUX (a3
IPOIIeCC B3aUMO/JICUCTBUS pacTBOpa ¢ TBEpoi (pa3oi, o0amaromieii CBoMCcTBaMH
0OMEHUBATh MOHBI, COJICpKAIIMECS B HEM, HA APYrue MOHBI, IPUCYTCTBYIOIINE B
pacTtBope

3aganue 16
OuyucTka CTOYHBIX BOJ| OT JIETYYUX OPraHUYECKUX U HEOPraHUYECKUX MpUMe-

CeU OCYyIIECTBIISIETCS:

buIbTpOBaHUEM
necopOmeit
AKCTpaKIUEn
OCaXKICHUEM

3amanue 17
Kakue MeTopl 04MCTKH MO3BOJISIIOT U3BJICKATh M3 CTOYHBIX BOJ LICHHBIC TIPO-

JTYKThI 0€3 UCTOIB30BAHMS XUMUYECKUX PEAareHTOB, HO C OOJIBIIUM PACXOJ0M JJICK-
TPOIHEPTUU:

dunabTpOBaHME

necopOus

AKCTPaKIUs
ANEKTPOXUMUYECKHE METOBI

Tema 3. Xumnueckasi ounctka Boabl. HeiiTpaausanus, okucjieHue U BOC-
CTAHOBJICHUE

3aganue 18

XUMHUUYECKash OYMCTKA BOJIbI TPOU3BOIUTCS:
C 3aTpaTaMHM JIEKTPOIHEPTUU

C MCIMOJIb30BaHHEM PA3JINYHBIX PEAareHTOB
C UCIIOJIb30BaHUEM MUKPOOPTaHU3MOB

3aganue 19
HeuTpanuzanuro CTOYHBIX BOJ IPOU3BOMAT:
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e 1yt oBbImenus pH
e uIs noHMKeHus pH
e s HelTpanu3anuu 10 pH = 6,5-8,5

3amanme 20
JIyist HeWTpamu3auy KUCIIBIX BOJI MOTYT OBITh UCITOJTH30BAHBI:

e NaOH, KOH, Na,CO3, NH,OH, CaCO3, MgCOQO3, u3BecTkoBOE MOJIOKO, IIEMEHT,
coja

e Marsesur, JoJI0MHUT, 3014, ruiic, CO,, SO,.

e Orxomsmue ra3sl CO,, SOy, NOy, N,Os.

® BCC BBIIICIEPCUNUCITICHHOEC

3amanue 21
MeTon oKHCIIeHUs! IPUMEHSETCS:

® [IpU LIEJIOYHOHN peaKluyi CTOYHBIX BOJ

® B TeX CIydYasX, KOTJa 3arps3HSIONINE BEIIECTBA HEIENEeCOOOpa3HO WM HENb3s
U3BJIEYb JPYTUMU CIIOCOOaMU

e 1pu OOJIBIION MYTHOCTH CTOYHBIX BOJI

® [IpU KHUCIIOW pEaKuu CTOYHBIX BOJ

3aganue 22

MeToabl BOCCTAaHOBIEHUS MPUMEHSIOT JJISI YAJIEHUS U3 CTOYHBIX BOJI;
COCMHEHUN PTYTH, XpOMa, MBIIITbSIKA

HUTPHUTOB, aJIbJACTHI0B, ()EHOJIOB, [TUAHUIOB

CEepPOBOIOPO/Ia, THAPOCYIb(PHUIa, METUIICEPHUCTHIX COCTMHCHUIN
Kenesa

3aganue 23
B xauecTBe peareHTOB /i YIAJICHHS U3 CTOYHBIX BOJI HOHOB TSXKEJIBIX METAJIOB
UCIIOJIb3YIOT:
® XJIOp, MIEPOKCHU] BOJOPO/IA, KUCIOPO, MUPOJIFO3UT
e cynbduj xenesa, OOpruapusl HaTpus, TUIAPOCYIbGU HATPHUS, TUIPA3UH, TUOK-
CHJI Cepbl, TUOKCUJ yTIepoaa
® THUAPOKCHIIBI KaJbIUsS U HATPHsI, KapOOHAT HATPHUS, CYIbPUABI HATPUSI

Tema 4. YcTpoiicTBO COOPY:KEeHHH XMMUYECKOIl 0YMCTKH BO/bI.
Coopy:keHus1 3JIEKTPOXUMUYECKOH M PU3NKO-XUMHIECKON 0YUCTKH BOIbI

3ananue 24
[TpeumymiecTBa BakyyMHOM (prioTanuu:

e (00pa3oBaHME MYy3BIPHKOB T'a3a U WX CIMIIAHUE C YACTUIIAMH MPOUCXOJUT B CIIO-
KOMHOM cpefie (BEpOSITHOCTh pa3pyllIEHUs arperaroB My3bIpeK-4acTHIla CBEACHA K
MUHUMYMY); 3aTpaTa SHEPTUH Ha MPOLIECC MUHUMAaJIbHA
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® HE3HAYUTENbHAsl CTENEHb HACHIIICHHUSI CTOYHBIX BOJ My3bIPhKAMH Ta3a, HEBO3-
MO>KHOCTh TIPUMEHEHHUSI METOJAA MPH BHICOKOW KOHIIEHTPAIIMU B3BEIICHHBIX Ya-
CTHII, HEOOXOAMMOCTh COOPYKECHHSI TEPMETHUECKH 3aKPBITHIX (DJIOTATOPOB; pas-
MEIICHNE B HUX CKPEOKOBBIX MEXaHU3MOB

® HEOOXOAMMOCTH pa3MeIIeHHsI (PIIOTAITMOHHBIX KaMep Ha OOJIBITION BHICOTE

3ananue 25
[Iporiecc 0YMCTKU B HAMTOPHBIX YCTAaHOBKAX-(IOTaTOpaxX MPOTEKAET CICAYIOIUM
obpazom:

® CTOYHYIO BOJIy HACBHIIIAIOT BO3AYXOM IPU aTMOC(EPHOM JABICHUU B adpallOH-
HOM Kamepe, 3aTeM BO (hJIOTAIIMOHHON KaMepe BaKyyM-HacOCOM MOJIIEPKUBACTCS
pazpexenne 29,9-39.9 klla. Beigensitonuecs: my3bIpbKU BBIHOCAT YacTh 3arpsiz-
HEHUM

® CTOYHAs BOJIa HACHIIIAETCA BO3AYXOM IOJ JABJIICHHEM, 3aT€M PACTBOPEHHBIN ra3
C 3arps3HAIONIMMHU YaCTULIAMH BBIACISIETCS 110, aTMOC(HEPHBIM JIaBICHHUEM

® CTOYHas BOJA U3 EMKOCTH C BBICOTHI 20-30 M mOCTymnaeT B a3parop, Kyjaa MoJaroT
CKaThld BO3AYX TOJ TOBBIIICHHBIM jAaBieHueM. [logHumascs mo 3paudTHOMY
TPyOOTIPOBOAY, KHAKOCTh OOOTamaeTcsl my3blpbKaMHu BO3/yXa, KOTOPHIHA BbIjie-
nsiercs Bo (protatope. OOpa3zyromasics reHa ¢ YaCTUIaMU YIAISIeTCs] CaMOTEKOM
WIH CKpeOKOM

3amanne 26
[IprMeHEHNE UMITEITIEPOB NTO3BOJISET:

® VYBCIWYHUTHh YMCIO MEJIKUX ITY3BIPHKOB OINPEACICHHOW BEJIUYHHBI M TIOBBICUTH
3¢ GeKTUBHOCTD (PiIoTaAIIUM

® TIOBBICUTh A((HEKTHBHOCTH IMPOIIECCAa OYMCTKU, T.K. MPHU BBICOKHX CKOPOCTSX
BpaIllEHUsI BO3pacTaeT TypOYJICHTHBIN MOTOK, TPU KOTOPOM pa3pyIIaroTCs XJIO-
IIbEBHJIHBIC YaCTHIIBI

® TIOBBICUTH 3()PPEKTUBHOCTH OYUCTKH CTOYHBIX BOJ, T.K. H3MEJIbUCHUE IMy3bIPHKOB
BO3/lyXa JOCTUTACTCS MPH MPOIYCKAHUHU €ro Yepe3 CIeIHaIbHbIC COIlia C OTBEP-
CTUSMHU

3ananue 27

B kauecTBe afcopOeHTa IPUMEHSIOT:
e XJIOp
® O030H
® AKTHBHBIN YrOJIb

3ananue 28
Koucrpykius agcopbepa:

® B HECKOJIBKO KaMep cernaparopa BBOAAT BO3AyX. BricoTa ciost BOABI B Kamepax
cocrapisieT 0,5-0,8 M. OuniieHHast BoJa mocTynaetr B COOpHUK, a MIEHY BEHTUJIS-
TOPOM MOJAIOT B LIMKJIOH, T'/ie ra3oBas ¢aza OTAensieTcsl oT Kuakoctu. U3 nuk-
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JIOHA CMECh BOJbI C IEHOW MOCTYNAET B OTCTOMHUK, IJI€ MPOUCXOIUT pa3eICHUE.
Bopa noctynaer B mepBylo Kamepy cernaparopa, a neHa — B KaMepy KOHIUEHTpPHU-
poBaHuUA

CTOYHYIO BOJAY IOJIAIOT BHYTPh KaMEPHI, IJ1€ BBIACISIIOTCS My3bIPbKU ra3a, KOTO-
pbIE€ BCIUIBIBAIOT BBEPX, 3aXBaTbhIBasl B3BEUICHHbIC 4YacTUIbL. [IeHHBIN cIOM C
TBEPABIMU YACTUI[AMU MOBEPXHOCTHBIM CKPEOKOM YAAISIIOT B HMUIAKONPUEMHHUK.
OcBeTJICHHYIO BOJy BBIBOAST U3 KaMepbl. TBepible 4acTUIIbl, OCEAAIONINE O]
NEeWCTBUEM IPABUTALIMOHHON CUJIBI HA JHO KaMephbl, TIOHHBIM CKPEOKOM CJIBUTAIOT
B IIPUEMHUK H YAAISIOT Yepe3 TPyOOorpoBO/I

AKTUBHBIN yTOJb Yepe3 BOPOHKY MO TpyOE HEMPEPHIBHO MOCTYIAET MOJ pacipe-
JnenuTenbHyto pemetky. CTouHas Boja 3aXBaThIBAaeT 3€pHA aICOPOEHTA U IIPOXO-
JIUT BMECTE C HUMHU uepe3 OTBepcTus pemeTku. Hax pemierkoit o0pa3yeTcs rnces-
JIOOKIDKEHHBIM CJION, B KOTOPOM HJET IMPOIECC OYMCTKU. M30BITOK yriig mocrty-
naeT B COOpHUK, a OTTyJia — Ha pereHepanuio. OUuIeHHYI0 BOJY OTBOJST Yepe3
*ea00a B BEpXHEW 4acTH KOJOHHBI. Y HOCUMBIE YACTHUIIBl YIJIS MOMAJaloT B TOT
e COOpHUK.

3ananue 29

[Iporeccbl HOHOOOMEHHOM OYMCTKHU CTOYHBIX BOJ IPOBOJIAT HA YCTAHOBKAX:
MEPUOIUYECKOTO JECUCTBUS

HENIPEPBIBHOTO JICUCTBHS

IIEPUOIAYECKOr0 U HENPEPBIBHOTO ICUCTBUS

3ananue 30

HenpepbIBHBIIT HOHOOOMEH MO3BOJISIET:

YMEHBIITUTH 3aTPaThl CMOJIbI, PEareHTOB JIJIsl PEreHepaIlii, TPOMBIBHOK BOJBI, a
TaK)Xe MPUMEHATH 00J1ee KOMITAaKTHOE 000pyA0BaHNE

YBEJIUYUTh PACXOJ] PEareHTOB, pa3Mephl almapaToB, KOJUYECTBO ¢IMHOBPEMEH-
HOM 3arpy3Ku COpOeHTa, YCIOKHUTh aBTOMATH3AIINIO TTpoIiecca

WCITOJIh30BaTh KOJOHHBI KaK C JBIDKYIIMMCS CIIOEM CMOJIBI, TaK M C KHIISIIAM
CJIOEM, WCITOJIb30BaTh YCTAHOBKH MPHU OYEHB MAJIOM COJCP)KaHWU COJICH B CTOY-
HOU BOJE.

3aganue 31

B anexrponusepe:

Ha TIOJIOKUTEIILHOM 3JIEKTPO/Ie (aHO/I€) MOHBI OTAAIOT AJIEKTPOHBI, T.€. TPOTEKAET
peaKUMs SIEKTPOXUMUUYECKOTO OKHUCIICHUS; HAa OTPULIATEILHOM JJIEKTPOJIC — Ka-
TOJE MPOUCXOAUT MPUCOCAUHECHHUE IJIEKTPOHOB, T.€. MPOTEKAET PEaKIMsa BOCCTa-
HOBJICHUS

Ha TOJIOKUTEIBLHOM JJIEKTpOJie (aHOJE) MOHBI MPUCOSAUHSIIOT IJEKTPOHBI, T.C.
MPOTEKAET PEAKLMS IJIECKTPOXUMUAUYECKOTO OKHUCIIEHUS; HA OTPULIATEIBHOM JJIEK-
TPOJAE — KATOJI€ OTAIOT 3JIEKTPOHBI, T.€. IPOTEKAET PEAKIMS BOCCTAHOBJICHHUS
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Ha IT0JIOKUTCIBbHOM OJICKTPOJLC (aHOIle) HOHBI IIPUCOCAHUHAIOT JBJICKTPOHLI, T.C.
IMPOTEKACT p€aKuus SJICKTPOXUMHUYCCKOI0O BOCCTAHOBIICHHA; HA OTPULIATCIbHOM
QJIEKTPOAC — KaTOAC OTAAIOT 3JICKTPOHBLI, T.C. IPOTCKACT PCAKIIHUA OKUCIICHUA

3aganue 32

B xadecTBe aHOIOB UCTIOJIB3YIOT:

MONHO/IeH, CIUTaBbI BOJb(hpaMa ¢ KeIe30M WM HHKEJIeM, TpaduT, HepKaBero-
Y0 CTaJTb

AIICKTPOJUTHICCKH HEPACTBOPUMBIC MaTepHaNbl: Tpa(uT, MarHeTUT, JTHOKCHJIBI
CBHHIIAa, MapTaHIla U PYTCHUSI, KOTOPbIC HAHOCAT Ha THTAHOBYIO OCHOBY

IIUaHUBI IMHKA, MEJIH, XKeJe3a U IPYTUX METaJIOB

BUOJJIOT'NYECKAS OUNCTKA BOAbI
Tema 5. buoxumMuvyeckne MeTOAbl OYMCTKH CTOYHBIX BOA. Y CTPOMCTBO BbI-

COKOHAIPYKAeMbIX A3POOHBIX OYHUCTHBIX COOPYKEeHUH (A3POTEHKOB U OUOPHJIb-

OT:

TPOB).

3amanue 33
buoxuMuueckre METOIbl OUMCTKH BOJbI MPUMEHSIOT JJIsl OYUCTKU CTOYHBIX BOJ

TSKEJIBIX METAJIOB

BBICOKOTOKCUYHBIX BEIIIECTB

B3BEIIICHHBIX YaCTHI]

PACTBOPEHHBIX OPraHUYECKUX M HEKOTOPHIX HEOPraHUYeCKuX (CepoBOAOPO/IA,
Cynb(uI0B, aMMHUaKa, HUITPUTOB) BEIIECTB

3ananue 34

BIIK 3t0:

KOJIMYECTBO KHUCIIOPOJd, HCIOJIB30BAHHOIO MpU OMOXMMHUYECKUX TMpoIeccax
OKHCJICHUS] OPTraHWYeCKUX BEIIECTB (BKJIOYAs MPOILECChl HUTpUHUKAIUMK) 3a
ONpPEICIICHHBIN MPOMEKYTOK BpEMEHU

KOJMYECTBO KHUCJIOPOJa, HUCIOJIb30BAHHOTO NpH OWOXMMHYECKUX MpOoIeccax
OKHUCJICHUS] OPTaHUYECKUX BEMIECTB (HE BKIIOYAs MPOIECChl HUTpU(DUKAIIUN) 3a
ONpPEICIICHHBIN MPOMEKYTOK BpEMEHU

KOJIMYECTBO KUCIIOPO/Ia, SKBUBAJICHTHOE KOJIUYECTBY PACXOIyEMOTr0 OKUCIUTEIIS,
HEOOXOJIUMOTO JIJISI OKUCJIEHUSI BCEX BOCCTAHOBUTEJICH, COAEPKAIIMXCS B BOJIE

3amanue 35
Jlns ucnonb30BaHUS OMOXMMHUYECKHX METOAOB OYMCTKH CTOYHBIX BOJ[ HEOOXO-

AUMO, YTOOBI CTOYHBIE BOJBI HC COACPIKAIIN:

SAA0OBHUTBIX BCIICCTB U COJICH TSHKENBIX METaJIJIOB
OPraHUYCCKHUX BCIICCTB
HCOPraHNM4YCCKNX U OPraHNudYCCKUX BCUICCTB
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3amanue 36

AKTHUBHBIN WJI COCTOUT U3:

CKOILUICHHM OaKTepuit

OJIMHOYHBIX OAKTEPHIA, MPOCTEHUILINX, YEPBEU, APOAOKEH
AKTMHOMMUIIETOB, JNYMHOK HACEKOMBIX, PAYKOB, BOJIOPOCIIEH
BCEX BBIIIENIEPEUUCICHHBIX OPraHU3MOB U TBEPJOro cydcTpaTa

3amanue 37

MnoBwIll HHIEKC ATO:

OTHOIIIEHHE 00BhEMa OCAXKIAEMOW YaCTH aKTHMBHOTO Mjla K MAacCE€ BBICYIIEHHOTO
ocajka (B rpaMMax) mocJje oTcranuBanus B TedyeHue 30 MUHYT

CKOPOCTb OCaXkJCHUSI aKTUBHOTO WJia

KOJIMYECTBO OAKTEPUM, OKPYKEHHBIX CIIM3UCTON KarcCyJIon

3aganue 38

OCHOBHBIM TIOKa3aTeIeM, HEOOXOIUMBIM JIJISI pacueTa M AKCIUTyaTallui TPOMBIIII-

JICHHBIX coopymeHHﬁ JJI4 OYHUCTKH BOJ SABJIICTCA:

BIIKs
BHKHOJ’IH

BIIK 0,/ XTIK
XIIK

3aganue 39

VYBeIUUUTH CKOPOCTh OMOXUMHYECKUX PEAKIINIT MOYKHO:

3HAYUTEIHHBIM MOBBIIIICHUEM TEMIEPATYPhI

no0aBlIEHHEM aHTUOMOTHKOB

oA00POM ONTHMAIBLHON TeMIlepaTypsl U pH 11 MOBBIIEHUS] aKTUBHOCTH (ep-
MEHTOB

00aBIICHUEM COJIEH TSHKEIIBIX METAJJIOB

3aganue 40

«BcrmyxaHuey» akTUBHOTO WJIa TPOUCXOJINT:

U3-32 UHTEHCUBHOTO Pa3BUTHUsI HUTYATHIX (OpM OaKTepuil MOcie COpOMpOBAHUS
COJIEN TSKEJBIX METAJJIOB

rude MUKpOOPTaHU3MOB B PE3YJIbTaTe TOBBIMICHUS TEMITEPaTyPhI

YBEJIUYCHUS CKOPOCTH MOCTYIICHHUS MTUTATEIBHBIX BEIIECTB K MUKPOOPTaHH3MaM
B pe3yJibTaTe TypOyJIM3aIllii CTOUYHBIX BOJ

3aganue 41

ABPOTEHKH 3TO:

CHEIMAaIbHO TOATOTOBJICHHBIE 3E€MEJIbHBIE YYaCTKU, HCIOJIb3yeMble OJIHOBpE-
MEHHO JIJIS OYHIIEHUS CTOYHBIX BOJI U arpOKYJIBTYPHBIX IIEIICH

KacKaJ TPYAO0B, Yepe3 KOTOPhIC C HEOOJBIIOW CKOPOCTHIO MPOTEKAET OCBETIICH-

Hast WJIM OMOJIOTMYECKHU O4YHIIICHHAsA CTOYHAaA BOJAAa
18



&KeJ1e300€TOHHBIE a3pUPYEMbIE PE3EPBYAPHI

3ananue 42

B 6uodunpTpax crouHas Boja QuibTpyeTcs yepes:

CIEIUaIbHO TOATOTOBJICHHBIC 3E€MEJbHBIC YYaCTKH, HCIOJIb3yeMbIe OJIHOBpE-
MEHHO JIJII OYHIINCHUS CTOYHBIX BOJ U arpOKYJIbTYPHBIX IIeJei

KacKaj PYyJ0B, Yepe3 KOTOPhIE ¢ HEOOJBIION CKOPOCTHIO MPOTEKAET OCBETIICH-
Hasi WK OMOJIOTUYECKU OUMILIEHHAs CTOYHAs BOJIa

CJIOM 3arpy3Ku, MOKPBITHIN MJICHKON U3 MUKPOOPTaHU3MOB

TOJILIY aKTUBHOT'O UJja

Tema 6. OCHOBHBIE THIIBI A9POTEHKOB U 0MOPHILTPOB. Adpauusa. Hurpu-
(puxkanmsa Kak KOHeYHas cTagus A3POOHON 0YMCTKH BOJABI.
3ananue 43
Abspanys B a3poTeHKax HE0OXo1uMa JJIs:
YIIYYLIEHUs OCAKICHUS B3BELLIEHHBIX YaCTUL]
HACBIICHUS BOJBI KHUCIOPOIOM U MOAJECPKAHUSA UJla BO B3BEILIEHHOM COCTOSIHUU
CTaOMJIM3aIIMM XUMHYECKOTO COCTaBa aKTUBHOT'O WJIa
3ananue 44
B aspoTeHKax-BBITECHUTEIAX BOAY U WUII ITOJAIOT:
B HA4aJI0 COOPYKEHUSA, a CMECh OTBOJIAT B KOHLIE €TI0
PABHOMEPHO BJI0JIb JUIMHHBIX CTOPOH KOPUAO0PA adPOTEHKA
B HECKOJIBKMX TOYKAX IO JJIMHE a3POTEHKA, a OTBOJST U3 TOPLIEBOM YaCTH
3ananue 45
OpHocTyneH4YaTble CXeMbl OYMCTKH CTOYHBIX BOJ| B a3pOTEHKaX 0€3 pereHepanuu

njia IIPpUMCHATOT!

P HAJIMYKUU BPEAHBIX ITPOU3BOJACTBEHHBIX TPUMECEH

IIPU OYKMCTKE BHICOKOKOHIICHTPUPOBAHHBIX CTOYHBIX BOJI

nipu BIIK,,,, HE O0onee 150 mr/n

nipu BIIK,,,; 6onee 150 mr/n

3amanue 46

Jlns ynydiieHus adpaiuy Haio 00eCIIeYnTh:

XOpouiee NepeMenMBaHue aKTUBHOTO WJia U CTOYHBIX BOJT

OOJIBIIIYIO TOBEPXHOCTh KOHTAKTA MEXIY BO3AYXOM, CTOYHOU BOJION U UJIOM
BeIcOKOE 3HaueHue bIIK,,,, CTOUHBIX BOJ

3ananue 47

Ha npakTuke npuMEHSIOT CJIeIYIOIINE CIIOCOOBI adpariii CTOYHBIX BOJI:
MMHEBMaTUYECKUHI

MEXaHUYECKUHU

ITHEBMOMEXaHUYECKUI

BCE BBIIIECIICPEYUCIICHHBIC
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3anmanue 48

[Ipu mHEBMATUYECKOM a’palvu:

CKaThIN BO3/1yX BO3yXOyBKOU MOJAIOT YEPE3 NOPUCTHIE KEPAMUYECKHUE TIITUTHI
IPOUCXOJUT MEPEMEIINBAHUE KUIAKOCTH PA3JIMYHBIMUA yCTPOWCTBAMH, KOTOPBIE
o0ecreunBaroT 1po0aeHue CTpyd BO3IyXa

CKaThId BO3yX IMOCTYMAET YEPE3 a3pallMOHHOE KOJIBLIO C OOJIBIIMMHU OTBEPCTHS-
MU U pa30MBaETCsl HA MEJIKUE MTy3bIPbKU

3aganue 49

B kauectBe 3arpy3ku OMO(PUIBTPOB UCIIOJIB3YIOT:

AKTUBUPOBAHHBIN yrOJb

AKTUBHBIN HJI

MaTepHuabl C BEBICOKOH MOPHUCTOCTHIO (IeOCHB, TPaBUid, IJIaK, KEPAM3HUT U T.1I.)

3amanue 50
KoHeuHBIM MPOAYKTOM HUTPU(DHUKALIMK OPTaHUYECKUX BEIICCTB SBIISICTCS (SBIIS-

I0TCH):

HHA:

aszor

HUATPUTHI

HUTPATBI

aMMOHMWHBIE COEITUHEHUS

Tema 7. AHa3poOHBbIe MeTOAbI OMOXUMHUYECKOUM OYUCTKH.

Y CTpoiicTBO BHICOKOHATPYKAEMBbIX AaHAIPOOHBIX OUMCTHBIX COOPYKEHUH
3aganue 51
AHa’pOOHBIE METOAbl OMOXUMUYECKON OYUCTKHU UCIIONB3YIOT JJIS:
OYMCTKU CTOYHBIX BOJI OT TSIKEJIBIX METAJLJIOB
noBbiieHus bBIIK
COpaKMBaHMS OCAJIKOB, OOPa3YIOIIUXCS MPU OMOXUMHUYECKOW OYUCTKE M Kak
MEPBYIO CTYNIEHb OYUCTKHU MPOMBIIIUICHHBIX CTOYHBIX BOJI, COJCPKAIUX OpPraHHU-
YeCcKHe BEIeCTBa, pa3pyliaeMbie OpoKeHUEM

3aganue 52
B 3aBuCHMOCTH OT KOHEUHOT'O MPOAYKTa Pas3IMyaroT CIASAYIOIINE BUILI OpOKe-

CIIUPTOBOC
MOJIOYHOKHCIIOE
POTTMOHOBOKHUCIIOE
METaHOBOE

BCE BBIMICTICPCUNCIICHHBIC

3amanue 53
KoneuHbIMH NpOyKTaMu OpOKEHUS MOTYT OBITh:
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CIIUPTHI
KHMCJIOTEI

aleTOH

ra3el Opoxxerus (CO,, Hy, CHy)
BCE BBIIICIICPEYUCIICHHOEC

3anganue 54

JIJ1s1 OYUCTKHA CTOYHBIX BOJI MCITOJIB3YIOT OpOKEHHE:

CIIUPTOBOE

MOJIOYHOKHCIIOE

IPOIMHUOHOBOKHUCIIOE

METaHOBOE

3ananue 55

[Ipornecc OGpokeHUST TPOBOSIT:

B a9POTEHKAX

B METaHTEHKax

B OMOQMIIbTpax

3ananue 56

JI71st MOCTHKEHUS BEICOKOM CTETICHH aHa pOOHOTO COpaKMBaHMSI HEOOXOIUMO:
cOOJTI0/IaTh TT0 BO3MOXXHOCTH BBICOKYIO TEMIIEPATypy IpoIiecca, KOHIICHTPAIIUIO
0€3307pHOTO BellecTBa Oosiee 15 1/7, UHTEHCUBHYIO CTENEHb MEepeMEIIMBaHMS,
pH cpener1 6,8-7,2

00ecreunTh BEICOKOE HACBIIIEHUE 0CaJIKa KUCIOPOI0M

o0ecreynuTh MPUCYTCTBUE KATUOHOB TSKEJIBIX METAJUIOB, M30BITOK HOHOB aMMO-
HUSA, CyTb(PHUI0B, JETEPTEHTOB

Tema 8. O4yucTKa B IPMPOAHBIX YCJIOBHSAX.
YcrpoiicTBo ¢1200 HArpyKaeMbIX OYHCTHBIX COOPYAKEHUI
3aganue 57
[Ipouecchbl OUUCTKU CTOYHBIX BOJ B IMPUPOJHBIX YCIOBUSAX IO CPABHEHUIO C HC-

KYCCTBEHHBIMH COOPYKEHHUSIMU IIPOTEKAIOT:

¢ O0JIBIIIEH CKOPOCTHIO

C MEHBIIIEN CKOPOCTBIO

C OIMHAKOBOW CKOPOCTBHIO

3aganue 58

Ha noJisix opomieHust O4McTKa CTOYHBIX BOJI OCYIIECTBIISIECTCS MO I€HCTBUEM:
MOYBEHHON MUKPO(IOPHI, COTHIIA, BO3TyXa, )KU3HEIEATEIHbHOCTH PACTCHHI
MUKpPOOPraHU3MOB aKTUBHOTO MJia

MUKpPOOPTraHU3MOB OMOTUICHKH

3amanue 59
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XKart:

CrouHbIe BOJbI, HAIIpaBJIsIEMbBIC HAa OYHCTKY B C€CTCCTBCHHBLIX YCJIOBHAX COACP-

TSKEITbIE METaJLTbI
OakTepuu

COJu

B3BCIIICHHBIC BEIIECTBA

3amanue 60

[Tonst punbTpay KCIOJIB3YIOTCS:

JUISL BEIPAIMBAHUS CEIbCKOXO03SMCTBEHHBIX KYIbTYP
TOJBKO JJIS OYUCTKU CTOYHEIX BOJI

JUISL TIOCAIKU JIEPEBhEB U KYCTAPHUKOB

3amanue 61

[TpenmytiecTBa 3eMJIEACTbUYECKUX MOJIECH MEPE] adPOTEHKAMU COCTOUT B:
CHIKEHHMH KalUTAIBHBIX U AKCIUTyaTallMOHHBIX 3aTpat

HCKJTIOYEHUH cOpOCca CTOKOB 3a MPEeIeIibl OpOIIaeMOM IO

00ecTieYeHUH BBICOKMX M YCTOMYMBBIX YPOXKAEB CEIbCKOXO3SHCTBEHHBIX pacTe-
HUM

BOBJICUCHHUH B CEIILCKOXO3SIMCTBEHHBIH 000POT MaJIOIPOTYKTUBHBIX 3€MEITb

BCE BBINICTIEPEUUCICHHOE

3aganue 62

[Tonsa opomieHus yCcTpauBaroT Ha:
IIeCYaHBIX ITOYBaX

CYTJIMHUCTBIX MTOYBaX
YEPHO3EMHBIX MTOYBAX

BCEX BBIIICTIEPEUNCIICHHBIX TTOYBAX

3aganue 63

B nporiecce OMon0ru4eckoil OUMCTKU Ha MOJISIX OPOIICHHS CTOYHBIE BOJIBI:
IPOXOJAT uepe3 (PUIbTPYIOMIMI CJIOW MOYBBI, B KOTOPOM 3aJIEP>KUBAIOTCS B3BE-
IIICHHBIC W KOJUTOMJIHBIC YaCTHIIBI, 00pa3ys B IMOpax TPyHTA MHUKPOOHATHHYIO
IJICHKY, KOTopas ajcopOupyeT 3arpsi3Hstoniue BemiectBa. Kucmopon Bosmyxa
OKHUCJISIET UX, TIPEBpaIlasi B MUHEPAITbHBIC COCTUHCHUS

MPOXOMSIT B TAYyOOKHE CJIOW TOYBHI, TJIC€ TPH HEAOCTATKE KHCIOPOJa OYHMCTKA
UJCT B aHA’POOHBIX YCIOBUSX, C MpeolIagaHueM POIECCOB OPOKEHUS
MIPOHUKAIOT B TPYHTOBBIE BOJIBI, TJI€ TIPOUCXOIUT UX pa30aBlIeHNE U OYNCTKA.
3amanue 64

buonornueckue npyapl 3T0:

CIEIMaIbHO ITOATOTOBJIICHHBIC 3E€MEJIbHBIC YYacCTKH, HWCIOJIb3yeMbIe OJIHOBpE-
MEHHO JIJISi OYUIIECHUS CTOYHBIX BOJI U arpOKYJIBTYPHBIX IIEJICH
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KackaJ NpyAoB, 4epe3 KOTOPbIE C HEOOJBIIOW CKOPOCTHIO MPOTEKAET OCBETIICH-
Hasl WK OMOJIOTUYECKU OYMILIEHHAs CTOYHAs BOJIa
&KeJ1e300€TOHHBIE a3pUPYEMBbIE PE3EPBYAPHI

3ananue 65

B 3umHee BpeMst OMoTOTHYeCKe TPYIbL:
paboTarT

He paboTaroT

paboTaroT aKTUBHEE, YEM B JIETHEE BPEMSI

Tema 9. OuncTKka BOJbl, OCHOBAHHAS HA MMHUTAIMY CAMOOYMILIEHHS BOJ0€e-
MoB. buomiaro.

3amanne 66

K BBICIIIMIM BOJHBIM PacTEHUSM OTHOCST:

COCYJIMCTBIC pACTCHHMS, OOUTAIONINE B BOJIHON cpesie

BOJIOPOCJIH, 3aMETHBIC 0€3 YBEIUIUTEIBHBIX ONITHYECKUX MPUOOPOB
BCE pacTeHUs, OOUTAIOIIKE B BOJIC

3aganue 67

Briciie BoiHbIE paCTEHMS BRIMOJIHSIOT B BOJIOEME Ciienytonue GyHKIIUN:
(bUIBTPALIMOHHYIO

MOTJIONIECHUS U HAKOILJICHUS HEOPTaHUYECKUX U OPraHNYECKUX BEIIECTB
MUHEPATU3YIOIIYI0 ¥ OKHUCIUTEIBHYIO

JETOKCUKAIIMHA OPTAaHUYECKHUX 3arps3HATEIICH

BCE BBINICTIEPEUNCIICHHBIC

3aganue 68

buomiaro nmpeacTaBisioT cOOOI:

CIEIUaIbHO TTOATOTOBJIICHHBIC 3E€MEJbHBIC YYaCTKH, HCIOJIb3yeMbIe OJIHOBpE-
MEHHO IS OYMINCHUS CTOYHBIX BOJ U arpOKYJIbTYPHBIX I1eJeHh

KacKaJl MpyAOB, Yepe3 KOTOPhIE ¢ HEOOJBIIION CKOPOCTHIO MPOTEKAET OCBETICH-
Hasl WM OMOJIOTMYECKN OYHILEHHAs CTOYHas BOJa

PAI MapalyIeIbHBIX WIIM TOCJIEIOBATEIFHO COCIMHEHHBIX KaHAJIOB, 3aCa’KCHHBIX
BBICIICH BOJHOW PACTUTEIBLHOCTBHIO, JIMOO TPYIAbI-QUIBTPBI C TIOJIOCAMHU W3
TPOCTHHKA, MOCAKEHHOTO Ha CTICIIMATBHBIX MTOIBOAHBIX TPEOHSIX

3amanue 69

[Ipu skcrutyaTanuu 6MoIIaTo He0OX0IUMO:

MTOCTOSIHHO TIOJICPKUBATh OYEHBb BBHICOKYIO MJIOTHOCTH IMOCAJKUA BOJHBIX pacTe-
HUH, 9TOOBI 00ECTICUUTH XOPOIIYI0 OYUCTKY CTOYHBIX BOJI
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€XeroIHO Wi 1 pa3 B 2 rojia BhIKAIIUBATh BOJHYIO PACTUTEIBLHOCTD, YTOOBI U3-
0ekaTh BTOPUYHOTO 3arpsi3HEHHS BOJBI MPH PA3JIOKEHUU OTMHUPAIOIIUX PACTH-
TEJIbHBIX TKaHEH

MIOCTOSTHHO TTPOPEKUBATH 3aPOCIIM BOJHBIX PACTEHUM, UTOOBI HE 3a00JJaYMBTh CH-
CTEMY OYHUCTHBIX KaHAJIOB

3amanme 70

Jlyst BeIpanuBaHus Ha OMOTUTATO MOKHO MCIIOJIH30BATh:

Jt00bIe BUJIBI BOJTHBIX pacTCHUMN

TOJIBKO TPUOPEIKHO-BOIHBIC PACTEHUSI (POT03, TPOCTHUK, KaMBIIII)

TOJBKO IJIABAIOIIME HA MOBEPXHOCTH BOJBI pacTeHUs (PsSCKU, MHOTOKOPEHHHUK,
TTUCITHSA )

KOMILIEKCHBIA HA0Op BHUIOB BOJAHBIX PACTECHUH, HANOOJIee MOAXOAMIINX JIJIs TaH-
HOM KJIIMMATUYECKOW 30HBI M MAKCHUMAaJbHO HCIIOJIL3YIOIMIMX B COOCTBEHHOM Me-
Ta0OoJIM3ME 3arpsI3HSIONINE BEIIECTBA CTOYHBIX BOI

3aganue 71
buoruiaTto ucnoyb3yroT IS OYUCTKH CTOYHBIX BOJ:
C BBICOKOM KOHIEHTPAIUEN TSKEIBIX METAIIIOB
C BBICOKOM KOHIIEHTPAIIMEN MTOBEPXHOCTHO-AKTUBHBIX BEILIECTB
I JOOYMCTKUA CTOYHBIX BOJ MPECANPHUITHN JETKOW, METAILUTYPrUUE€CKOU, YTrOJIb-
HOM TMPOMBIIIICHHOCTH, >XUBOTHOBOJUECKUX KOMIIJIEKCOB, OBITOBBIX CTOYHBIX
BOJI
BCEX BBIIIETIEPEUUCIEHHBIX

KOMIIVIEKCHBIE OYUCTHBIE COOPYXEHUS PA3SJIMYHBIX OT-
PACJIEA TIPOMBIINIJIEHHOCTHU U CEJBCKOT O XO3SIMICTBA.

CTAHIUHA BOAOITIOAI'OTOBKH ITPUPO/IHBIX BO/I.

Tema 10. OcHOBHBIE NPUHIIUIIBI 00PA0OTKH 0CAIKOB NMPOU3BOJICTBEHHBIX U

TOPOJACKHMX CTOYHBIX BO/I. YCTPOIICTBO COOpPY:KeHMi, 00ecneYuBalONIUX 00padoTKyY

0CaaAKOB.

3ananue 72

Ocanku, oOpa3yromrecs B mporecce ONOXUMMHUYSCKON OUYHCTKU:

B OCHOBHOM MHHEPAJILHOTO COCTaBa

B OCHOBHOM OPTaHHYECKOT'O COCTaBa

CMEIIIaHHbBIC, COACPIKAINE KaK MUHEPaIbHbIC, TAK U OPTaHUYECKUE BEIICCTBA
BCE BBINICTICPCUNCIICHHOC

3aganue 73
VYIJI0OTHEHHE 0CAKOB CBSI3aHO C YAAICHUCM:
CBOOO/THOI BJIaru
KOJIJIOUIHO-CBSI3aHHOM BJIaru
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FI/IFPOCKOHI/I‘IGCKOI\/'I BJIaru

3amanue 74

JI1s1 yIUIOTHEHUS 0CaJIKOB UCTIONB3YIOT METO/:
rPaBUTALMOHHBIN

(bI0TaMOHHBIHA

IIEHTPOOCIKHBIM

BUOpAIMOHHBIN

BCE BBIIIETIEPCUNCIICHHBIC

3amanue 75
Crabunuzaiys 0cajikoB IPOBOJAUTCS IS
yJIaJieHus: CBOOOTHOM BJIard

pas3pyumicHus OMOJIOTHYECKH pa3J1araeM0171 YaCTu OPraHHUYCCKOI'0 BCHICCTBA HaA

JTUOKCHU] YIJIepoaa, METaH U BOJY

MpEeABAPUTEIbHON OJTOTOBKH Mepe]l 00€3BOKMBAHUEM WM YTUIM3aLUEN

3agaaue 76

OT ycnoBHil KOHAUIIMOHUPOBAHUSI 3aBUCUT:
IIPOM3BOIUTEIILHOCTD anmapaToB 00€3BOKHUBAHUS
YHUCTOTA OTIECIIECMOM BOJIBI

BJIAXKHOCTEL 00€3BOKEHHEIX OCaJIKOB

BCE BBINICTIEPEUUCICHHOE

3aganue 77

O06e3BOXKMBaHKUE OCAIKOB IIPOBOJIST:

B METAHTCHKAaX, CENTUKTCHKAaX

B OTCTOMHHKAX U OCBETIIUTEIIIX

HAa MJIOBBIX ILIOIIAJKAaX U MEXaHUYECKUM CIIOCOOOM
B aBTOKJIaBax

3ananue 78

JI71st CyIIIKH OCaKOB IPUMEHSIOT CYIIHIIKH:
OapabaHHBIC

CO BCTPEUYHBIMH CTPYSIMU

C KHUIIAIIUM CJIOEM

pacIbUINTEIbHBIC

BCC BBINICTICPCUNCIICHHBIC

3amanue 79
Coxuranue 0caJIkoB IIPOU3BO/ISAT:
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KOIJa yTUIM3alusl OCaJKOB HEBO3MOYKHA WJIM HelelaecooOpa3Ha, €CIM OTCYT-
CTBYIOT YCJIOBUSI XpPaHEHUS

U1 TOATOTOBKU K peKynepanuu

JUTSL pa3pyLIeHUs] KOJUTOMIHON CTPYKTYPBI OCaKa

JUTSL YITYYIIEHUS] BOJAOOTAAIOIINX CBOMCTB OCaJIKOB

Tema 11. CxeMbl KOMIIOHOBKH KOMILJIEKCHBIX OYMCTHBIX COOPY/KEHUI pa3-
JIMYHBIX OTpac/ieiil NPOMbIILIEHHOCTH U CeJIbCKOr0 X0351iicTBA.

3amanue 80

Bb160p METOI0B OUMCTKH CTOYHBIX BOJ] IPOU3BOJIUTCS C YIETOM:

CAaHUTAPHBIX M TEXHOJOTUYECKUX TPEOOBAHUM, MPEABSIBISIEMBIX K Ka4eCTBY
OUYMIIIEHHBIX BOJ| C YUE€TOM JIaJbHEUIIIETO UX UCTI0JIb30BAHUS

KOJHWYECTBA CTOYHBIX BOJ]

HaJUYHUs y TPEANPHUATHS HEOOXOIUMBIX IS TMpoliecca 00e3BpeKUBAHUS dHEPIe-
TUYECKUX U MaTepUAIbHBIX PECYpCOB (Map, TOIUIUBO CXKAThIM BO3yX, DJIEKTPO-
SHEPrusi, peareHThbl, COPOCHTHI), a TaKKe HEOOXOAUMOM TIJIOIIAAN JIJIsI COOPYXKeE-
HUSI OYUCTHBIX YCTAHOBOK

3¢ PeKTUBHOCTH TpoIecca 00€3BPEIKUBAHUS

BCETO BBINICIIEPEUNCICHHOTO

3aganue 81

Ha npeanpusaTusx 1eiitoio3Ho-0yMaKHOM, KOKEBEHHOM W TEKCTUJIBHOW IIPO-

MBINUICHHOCTH JJIA YAAJICHUA B3BCIICHHBIX BCIICCTB IIPUMCHAIOT!

peleTKn

cUTa

JPOOMIIKU

3aganue 82

’KuponoBKkH yCTaHABIMBAIOT Ha:
Mac03aBo1ax

dabpukax nepBUYHON 0OPaOOTKHU IEPCTH
MSICOKOMOHMHATax

CTOJIOBBIX

BCEX BBIIICTIEPEUNCIICHHBIX

3aganue &3

OnoTaKI0 UCTIONB3YIOT MPEATPUSITHUS:
HedTenepepabaTbIBatOIINE
LEJUTIOJI03HO-0yMaXKHbIE

KOKCBEHHBIE

MAaIIMHOCTPOUTEIHHBIC

XUMHUYECKHE

BCE BBILLICIIEPEUUCIICHHBIE
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3amanue 84
JI1s1 OYUCTKY CTOYHBIX BOJ OT IIUAHWJIOB, OOPA3YIOIIMXCS HA MPEANPUITUIX Ma-

IMIMHOCTPOCHMS, MPUOOPOCTPOEHUS, YEPHOM W ILBETHOM METAJUTyprHH, XHUMHYECKOU
IPOMBIIIIEHHOCTH UCIOJIb3YIOTCSI METO/IbI:

OTCTauBaHUS
GunbTpanu
ANEKTPOXUMUICCKUC
dbaoTanuu

3amanue 85
Conu 1yHKa, MEY, HUKENs, CBUHIIA, KaJMHUsI, KOOAIbTa COEPIKATCS B CTOYHBIX

BOJax:

rOpHOOOOTraTUTEIBHBIX (PaOpHK

METAJUTYPTrHYECKUX, MAIIMHOCTPOUTEIBHBIX MTPEIIPUSTHIA
XUMUYECKHUX, XUMHKO-(hapMaIleBTHUECKUX MPEIIPUATHIA
BCEX BBIIIETICPEYHCICHHBIX TPEANPUITHIA

Tema 12. CxeMbl KOMIIOHOBKH KOMILJIEKCHBIX OUMCTHBIX COOPYKEHU I
KPYIHBIX U MEJIKMX HACEJICHHBIX IIYHKTOB.

3amanue 86
B03MOXHO 1M1 MPUMEHEHHWE OYMCTHBIX COOPYKEHHMI TOpPOJCKOr0 THMA B MajbIX

HACCJICHHBIX ITYHKTAax:

BO3MOXXHO
HEBO3MOXKHO
BO3MOHO, TOJIbBKO MCHBIINX Pa3MCPOB

3aganue 87

['pyrmiroBeie CHCTEMBI OYMCTKH CTOYHBIX BOJ IPUMEHSIOT:

B paililoHax ¢ OOJIBIIION TUIOTHOCTHIO HACEJICHUS IMPU OTHOCHUTEIIBHO OJIM3KOM pac-
MTOJIOKEHUHU HACEIICHHBIX MTYHKTOB JIPYT K JIPYTy

B palioHaX CO CPABHUTEIHHO HU3KOW TUIOTHOCTHIO HACENICHUS, MPU PACITOIONKE-
HUY HACEJICHHBIX ITyHKTOB Ha OOJBIIMX PACCTOSTHHUSIX APYT OT ApyTa

KaK BpEMEHHBIC B TIEPHO/I HAYAJIBHOTO CTPOUTEIIBCTBA OUMCTHBIX COOPYKESHUM

3ananue 88
TpeboBanust, MpeIbABISIEMBIE K JJOKAIBHBIM OYHCTHBIM CHCTEMaM:
IPOCTOTA IKCIUTYaTALUU
BBICOKAsl HAJIEXKHOCTh PabOThl COOPYKEHUN MaJIOil MPOIMYCKHOW CIOCOOHOCTHU C
HECJIOKHBIMU TEXHOJIOTUYECKUMU CXEMaMHU
IIPOCTOTA KOHCTPYKLMH, 3aBOJCKOE U3TOTOBJICHHE U MOHTaXX HAa MECTE B KOPOT-
KHE CPOKHU
HEBBICOKAsi CTOUMOCTD
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BCC BLIIICIICPCUYNCIICHHBIC

3amanue 89

MeTo/ 1l OUYMCTKH CTOYHBIX BOJ MaJIbIX HACEJICHHBIX MTyHKTOB:

MOI3€MHOU (QUITBTPAIAH

MTOJTHOTO OKUCIICHUSI OPTaHUYECKUX 3arPsI3HCHUN CTOYHBIX BO/T

a’poOHOM cTaOUIM3aIUK N30BITOYHOTO AKTUBHOI'O HUJIa

BCE BBIIICTICPECUNCIICHHBIC

3amanmne 90

JIJ1s1 TIOTHOM OYMCTKH CTOYHBIX BOJ MajbIX HACEICHHBIX IMYHKTOB MOTYT IIPHMeE-

HATBHCA:

a’pOTEHKH MPOICHHON a’paluu (adpaliOHHbIE YCTAHOBKH, pa0OTAIOIINE TI0 Me-
TOJTy TTOJTHOTO OKHCIICHHS)

AOPAIMUOHHBIC YCTAHOBKHU C 33p06H0ﬁ CTa6I/IJII/ISaHI/I€ﬁ U30BITOYHOIO AKTHBHOTO
Hniia

HUPKYJSIITUOHHBIE OKACTUTEIbHBIE KaHAJIbI
KareJbHble OMO(PUIBTPHI

noJist GuiIbTpauu, PUIBTPYIOLUINE KOJIOALBI
OMOJIOTHYECKUE MIPYIb

BCE€ BBILIENIEPEUHUCIEHHBIE COOPYKEHUS

3aganue 91
O06e33apaxMBaHUEe OYUIIEHHBIX CTOYHBIX BOJI MaJbIX HACEJIEHHBIX ITYHKTOB MPO-

HU3BOAUTCA C LICJIBIO.

YAaJICHUA U3 CTOYHBIX BOJ KUIIEYHOM MMaJTIOUKH

YHHUYTOXCHUA IIATOI'CHHBIX MHUKPOOPIaHU3MOB N YCTPAHCHHA OIIACHOCTH 3apaxKce-
HHUA BOOAOEMA DTUMH MI/IKp06aMI/I IIPpH CITYCKE B HCTO OYHUIICHHBIX CTOYHBIX BOA
OKHCJICHHA OPraHUYCCKNX BCUICCTB, COACPIKAMUXCS B CTOUYHBIX BOJaX

YAaJICHHUA B3BCIICHHBIX BCIICCTB

Tema 13. Boo3a00opHo-04HCTHBIE COOpPY:KeHHs U ycTpoiicTBa. KoMmoHoBka
CTAHIIUIT BOIONIOATOTOBKH /ISl HCIOJIb30BAHUSA MPUPOIHBIX BOJI.

3ananune 92

Boio3abopsl npeHasHaYEHBI 1J14:

3a00pa pacyeTHOTO Pacxo/ia BOIBI

3aIUTHI CUCTEM BOJIOCHA0KEHUS OT MO aHMs C BOJIOH TUTABAIONTUX MPEIMETOB
3aIIUTHl CHCTEM BOJOCHAOKEHUSI OT TMOMAaJaHusi C BOJOW TUIAHKTOHA, BOJOPOC-
JIeH, pBIOBI, KPYITHBIX HAHOCOB

BCETO BBIIIEIIEPCUUCICHHOTO

3amanne 93
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K B0103a00pHO-0YHCTHBIM COOPYKEHUSAM OTCTOMHOTO TUIIA OTHOCSTCS:
KOBLIOBBIE BOJI03a00PBI-OTCTOMHUKH

MarucTpajibHble MOABOJSALINE KaHAJIbl, B KOHIIEBBIX Y4acTKaX KOTOPBIX pa3Me-
IIE€Hbl HACOCHBIE CTAHLIUH

aBaHKaMmephl OOJIBIINX Pa3MepPOB Ha Oeperax BOJOTOKOB

HaJMBHBIE BOJIOEMbI U BOJOXPAaHUIIHILA

BCE BBILLICNIEPEUUCIICHHBIE

3amanue 94
B0103a00pHO-0YUCTHBIE COOPY)KEHHUS 1O BBITIOJHEHUIO UMHU TEXHOJIOTHYECKUX

byHKIU 1ensaTcs Ha:

GuIbTpyIOIKEe yCTPONWCTBA, MPEIOTBPAIIAIOIINE MOMaJaHUue B IKCIUTyaTallMOH-
HbI€ KOJIOHHBI CKBaXKMH U IIaXThl TOPU3OHTAIILHBIX BOJ03a00POB MECKa U COOPY-
KEHUS JUIS Jlera3alui U PU3NKO-XUMUYECKON OYMCTKU BOJIBI OT JKeJe3a
IIOBEPXHOCTHBIE U MOA3EMHBIE

pyciioBble, OeperoBble ¥ KOMOMHUPOBAHHbBIE

TUAPOLUKIIOHBI, CETYATHIE U 3€PHUCTHIE (PUIBTPHI

3aganaue 95

BoionpoBoHbIE KaHAJBI IO CIOCO0Y M0JIa4X BOJIBI MOTYT OBITh:

OC3HAIOPHBIMHU (CAMOTEUHBIMU) ¢ OTKPBITBIM 3€PKAJIOM BOJIbI

HaropHbIMU (BOJia TPAHCIIOPTUPYETCS 3a CUET JABJICHMsI, CO3aBa€MOro Hacoca-
MH)

KOMOMHUPOBAHHBIMU CAMOTEUHO-HAOPHBIMU

BCEMU BBIIICIICPEUNUCICHHBIMU

3amanue 96
VlcTOYHMKY 3arpsi3HEHUS BOJIBI B BOJIOIIPOBOIHBIX KaHAIAX:

(UTOIIAaHKTOH U (puTOoOOpacTaHus
nepepaboTKa Joka U Oeperon

JOHHBIE OTJIOKEHUS

I'PYHTOBBIE BOJIBI

PACCESIHHBIN CTOK C IPUJIETAIOIIUX TEPPUTOPUI
ot

BCE BBILIENIEPEUNCIICHHBIE

3aganue 97
OuIbTPYOIIME BOJOTPUEMHUKH 00€CTICUNBAIOT:
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KOMIUTIEKCHYIO 3aIlIUTy BOJJ03a00pPOB OT BCEBO3MOXKHBIX B3BECEH

yIAyYIlIeHHE KadecTBa OTOMpaeMOil BOJBI JI0 TOKa3aTelNeH, YMpPOINAIOIINX ee
JalbHENITYI0 00paboTKy

MPUMEHUMOCTH B PA3IMYHBIX TPUPOTHO-KIMMATHICCKUX YCIOBHUIX
HKOJIOTUYHOCTH BOJIOTIPUEMA B CUCTEMAaX BOJAOO0OECTICUCHHSI

BCE BBIIICTIEPEYHCICHHOE

3.3. JlabopaTopHasi padoTa
Tematuka nmabopaTopHbIX pabOT yCTaHABIMBAETCS B COOTBETCTBHM C paboueil mpo-
IPaMMOUN TUCITUTIIHBI.

=

o b

6.

[Tepeuensb Tem nabOpaTOPHBIX PadOT.

Metoabl OLIeHKH pabOThl OCHOBHBIX COOPYKEHHM MEXaHWYECKOW OYHMCTKU BOBI

(pemeTku, MeCKOJOBKH, KUPOJIOBKH)

@unbTpsl. X TUIBI, NpUHIUOBL paboThl, 3PPEKTUBHOCTh, CPEepbl MPUMEHEHUS,

peresepanus.

XKectkocTb Bogbl. CrOCOOBI M YCTAHOBKU YMSITYEHHSI BOJIBI.

ConeHocTh BOJbI. Y CTAaHOBKM ONPECHEHUs], TUIIbI, TPUHLIUIIBI JeHCTBUS, P Pek-

TUBHOCTb PabOTBHI.

MeTob1 O1IEHKH pabOThl OCHOBHBIX COOPYKEHUIN OMOJIOIrMYECKO OYMCTKH BOJIBI
Jlabopamopnvie pabomul @uinoanaiomca 6 coomseemcmeuu ¢ Memoouue-

CKUMU YKA3AHUAMU NO 6bINOJIHEHUIO /za60pam0przx pa60m no 6ucuunﬂuﬂe «CaHumap—
HaA 2udp0mexuuka».

3. 4. IIpomexyTOUYHAsSI aTTECTAIUS

B cooTBeTcTBUM ¢ y4eOHBIM IUTAHOM M0 HampaBieHHI0 MmoarotoBku 35.03.08

Boanbie Ouopecypchl 1 akBaKkyJIbTypa MPeyCMOTPEHO: TIPOBEICHNE 3a4eTa Ha 4 Kypce.
3adeT mpPOBOJUTCS B COOTBETCTBUHU C [l0o0KEHHEM O TEKyIlleM KOHTPOJIE YCIEBaeMO-
CTH M MPOMEKYTOYHOU aTTECTAIMK OOYyJarOUUXCs MO0 00pa30BaTebHBIM IIPOrpaMMam
BBICITIIETO 00pa30BaHUsl, YTBEPKACHHOM peieHrneM yueHoro copera ®I'bOY BO Capa-
toBckui ['AY ot 29.08.2017, nmpotokost Nel.

[IpakTuueckue (pacueTHbIC) 3aJaHuUsl, TIPUJIATaIOTCA K BOPOCaM 3a4yeTa.

=

B~ w

»

Bonpochl, BBIHOCMMBIE Ha 3a4eT
CanuTapHasi THAPOTEXHUKA KAaK MIPUKIIA/IHAS] HAYKA.

. CBoiicTBa u knaccudukarus Boa. O00poTHOE BoIOCHAOKEeHHE. TeXHOIOTnYecKast

BOJIa U CTOYHBIE BOJIBI.
3aMKHYTbIE CHCTEMBI BOAHOT'O X031 CTBA MPOMBIIIJIEHHBIX IPEANPUATUN.

VY naneHue B3BEIICHHBIX YAaCTHUL U3 CTOYHBIX BOJ (IPOLIEKUBAHUE U OTCTaUBa-
Hue). Mcnosb3yemble MEXaHU3MBI U YCTPOMCTBA.

Y nanenue BCIUIBIBAIOIIUX IPUMECEN.

. OunpTpoBaHueE.
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7. YnaneHue B3BEIICHHBIX YaCTHUII MO IEUCTBUEM LIEHTPOOEKHBIX CHII U OT>KUMa-
HUEM.

8. dU3MKO-XMMUYECKUE METOJIbI OUUCTKHU CTOUYHBIX BOJ (Koaryssiuus u Gaoxyns-
).

9. ®nortanus. MeToIbl U yCTAaHOBKH.

10.Ancop6ius. OCHOBBI Mpoliecca. Y CTAHOBKH.

11.Wonnsiit oomen. Monutel. OcHOBEI npotiecca. Pereneparyst HOHUTOB. CXeMbl
YCTaHOBOK.

12.3kcrpakuusa. O6paTHBIN 0CMOC U yIbTpaduiIbTpaius. Y CTaHOBKH.

13.lecopOrtust, e3010parius 1 IeTa3arwsl.

14. OnekTpoxuMHYECKUE METOIbI. AHOJTHOE OKHCIIEHHE U KaTOJIHOE BOCCTAHOBIIE-
HUe. DneKkTpodaoTanus. DICKTPOIHATHS.

15. Xumuyeckue MeToAbl OYUCTKHU CTOYHBIX BoJ. HelTpanuzanus.

16.0xkuciieHre 1 BOCCTaHOBJICHHE.

17.030HupoBaHuE. Y CTaHOBKHU.

18.VY nanenrie MOHOB TSAKEIBIX METAILIIOB

19.VYcrpoiicTBO OMONTOrHUECKUX IIIOIMIAO0K JIJIsl JOOUYUCTKU CTOYHBIX BOJI IIPU pas-
JUYHBIX TUIAX 3arps3HEHUM.

20.XapakTepucTrKa BUI0B BBICIIUX BOJIHBIX PACTEHUHN, MPUMEHIEMBIX ISl OUUCTKU
BOJI.

21.Y cTpoiicTBO, MPUHIIUT ACUCTBUA U chepa MPUMEHEHU OMOTyalleTOB.

22.00111e IpUHIATB OMOXUMHUYECKHX METOI0B OYMCTKH CTOYHBIX BOJI.

23.3aKOHOMEPHOCTH paciaia OpraHUIECKUX BEIIECTB.

24 .BnusiHue pa3nuvHbIX (DaKTOPOB HA CKOPOCTh OMOXUMUYECKOTO OKHCICHHS.

25.04ncTKa B UCKYCCTBEHHBIX COOPYKEHHSIX (a9POTEHKH U OMODUIIBTPHI).

26.Tumbsl a3pOTEHKOB. Y CTAHOBKH a’3pallii.

27.Pexynepaiiysi akTHBHOTO HJIa.

28.0uuctka B OuodpunsTpax. [Ipumenenue kucmopoaa st adpau CTOYHBIX BOJI.

29. AHa’poOHbIE METOIbI OMOXUMUYECKON OUYUCTKH.

30.0uncTKa CTOYHBIX BOJ B MPUPOIHBIX YCIOBHX (OIS PUIIBTPAIINH, TIOJIS OPO-
HMICHUS, [IUPKYISIUOHHO-OKUCIUTEIbHBIX KaHAIOB, (GUIBTPYIOIINE KOJIOIIIBI).

31.¥YcrpoiicTBo OnoruIaro.

32.06pabotka ocaakos. [IpuHIMIBEl 00pabOTKH. YIIIOTHEHKE, CTa0WIH3aIus, 00e3-
BOKHMBaHHE.

33. Tepmuueckne MeTOABI 00OPAOOTKU OCAIKOB. Y TUIU3AIMS M TUKBUAAITUSI OCAIKOB.

34.KoHIeHTpUpOBaHUE CTOYHBIX BOJ (MCTIApUTEIbHBIC, BHITTAPHBIC YCTAHOBKH, BBI-
MOpaXMBaHHE.

35.Kpucrammuzanms.

36.Cymika.

37.BononoaroroBka. Pearentsl, npumeHsieMble B BOJOMOATOTOBKE.

38.00¢e33apaxxuBanue BoAbl. MeTOIbI.

39. Xumu3M xsopupoBanusi. XJI0p U €ro CBONCTBA.

40.X1opaTopsi.

41.]lexnopupoBanue Bojibl. O0e33apakiBaHuE BOABI HOTOM, HOHAMH TSDKEITBIX Me-
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TaJJIOB, 030HOM.

42.006e33apaxxuBaHNe BOJIbI C MOMOIIbIO OAKTEPUIIMIAHOTO U3IIYYCHUS, YIbTPA3BYKA.
WNHakTuBanus BUPYCOB B BOJIE.

43.00paboTka Bo/bI A1 OOpbOBI C 3apacTaHUEM M KOPPO3UEH BOJAOIPOBOIHBIX
TpyO.

44.Y cTpoiicTBa BOJ03a00pOB.

45.BomoouncTHbIE PYHKIIMM U KJIacCU(PHUKAIIS BOI03a00PHBIX KOMILJIEKCOB.

46.Tumbl 1 ycIoBUS MPUMEHEHHUS BOJOTIPUEMHBIX KOBITIeH. OnpeeneHrne OCHOBHBIX
pa3MepoB, pacueThl BbIMAICHUS B3BEIICHHBIX HAHOCOB

47.Ha3znauenue, 001acTh NPUMEHEHHS 1 KOHCTPYKTUBHOE YCTPOMCTBO HAJMBHBIX
BOJIOEMOB ¥ BOJIOXPAHUJIHIIL.

48.Cnennduka GopMUpOBaHUS KaueCTBA BOJIbI B KOHTPOJIUPYEMBIX BOJOEMAX.

49.KoHCcTpyKIMH BOA03a00pHO-OYHCTHBIX COOPYKEHHIM

50.DopmupoBaHKe KauecTBa BOJIbI B KaHAJIaX

51.BnusiHue cucTeM MepeKavyky U TPaHCIIOPTUPOBKH BOJIBI HA €€ Ka4eCTBO

52.DOuUnbTPYOIINE BOJONMPUEMHUKHU: CXEMBI, KJIacCU(PUKaIKs, KOHCTPYKTUBHOE
odopmIICHHE.

53.PycnoBsie BO/103a00pHO-OYUCTHBIE COOPYKEHUSI.

54.KomMOMHHPOBaHHBIE BO/103a00PHO-0UMCTHBIE KOMILJIEKCHI M CTAHIIMH 3aBOJCKOTO
W3TOTOBJICHHS.

55.I1lepeaBrrKHbBIE KOMIIAKTHBIE BOJI03a00PHO-OUYMCTHBIE KOMILICKCHI.

56.XapakTeprucTuKa KauecTBa BOJbI B UICTOUHUKAX OPOIICHUS.

57.YnydmieHue arpoOUOIOTHUECKUX KaueCTB OPOCUTEIBLHON BOIBI.

58.DunbTpeI BO03a00PHBIX CKBAKUH M MAXTHBIX KOJIOIIIEB

59.00e3xene3nBanne BOALI B BOJOHOCHOM IIJIACTE.

60.Bo103a00pHO-04YHCTHBIE COOPYKEHHUS B YCIOBUSX CYPOBOTO KIMMAaTa U BEYHON
MEP3JIOTHI.

61.CoBepiiieHCTBOBaHHME TEXHOJIOTHIA BoJoNpueMa U BojooopaboTku Ha Cesepe.

62.TexHomoruu 3a00pa U OYUCTKH BOABI U3 TIEPEMEP3AIOINX PEK.

63.3amuTa BOIONIPUEMHO-OYUCTHBIX, BOJIOOTBOISIINX M BOJOCOOPHBIX YCTPOUCTB
OT NepEeMEp3aHUs.

64.npunbTpalliOHHBIE COOPYKEHUS: TUIIBI, 00JIACTh TPUMEHEHUS.

65.MckyccTBEHHOE TIOTIOTHEHUE 3a11aCcOB MOJ3EMHBIX BOJI

66.1 opu3oHTaIbHBIC U BEPTUKAITBEHBIE BOAOCOOPHI.

67.udunasTpallnOHHbBIE U 3aIaCHBIE COOPYKEHUS B CUCTEMAaX CEIbCKOXO035HCTBEH-
HOTO BOJIOCHA0XEHUSI.

68.MecTo U posib GMOXUMHUYECKHIX MPOIECCOB OYMCTKH CTOYHBIX BOJ B 00IIEM KPY-
TOBOPOTE BEIIECTB B MIPUPO/IE.

69. AKTUBHBIN WII: XUMUYCECKUNA COCTaB, (PEPMEHTHI MEKPOOPTAHU3MOB M X y4aCTHE
mpoiieccax oOMeHa.

70.0uncTHBIC YCTAHOBKH JIJIS1 MHAUBUAYATbHBIX JOMOB.

7/1.PeareHTHOE X0351CTBO BOJIONIOATOTOBKHU.

72.YcTpoiicTBa Jisi PaCTBOPEHUS KOATYJISTHTOB.

73.04nCTKa BOJIBI OT CHHTETHYECKUX MOFOIITUX CPEJICTB (JICTEPIreHTOB).
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74.Y nanenue U3 BOJbI IECTULIMIOB
75.Y naneHue u3 BOJIbI KAHIIEPOTEHHBIX BEIIECTB.
76.06paboTka BOABI JJIs1 TPEAOTBPAIICHUSI OMOJIOTHYECKOT0 3apacTaHus TPYyoO.

4. MeTtoanueckne MaTepuaJibl, ONpeaesiionue npoueaypbl olleHUBAHUSA

3HAHUH, YMEHHUI1, HABBIKOB U (MJIH) ONBITA JAeSITeJIbHOCTH,

XapaKTepu3yIMX 3Tanbl POPMUPOBAHUSA KOMIIeTECHIIUI

4.1 Ilpoueaypnl OlleHUBAHUSA 3HAHUI, YMEHH i, HABBIKOB
U (MJIM) ONBITA AeATeJILHOCTH

KonTponb pe3ynbratoB 00ydeHHs], 3TallOB U YPOBHA (POPMUPOBAHUS KOMIIETEH-
uui o aucuuiuinee « CaHuTapHasi THIPOTEXHUKA) OCYILECTBIISIETCS Yepe3 MPOBEICHNE
TEKYILIET0, BBIXOAHOTO KOHTPOJIEH ¥ KOHTPOJISI CAMOCTOSITEIIbHOM pabOTHhI.

@opMBI TEKYILIETO, IPOMEKYTOYHOTO U UTOTOBOTO KOHTPOJISI U KOHTPOJIbHBIC 3a-
JaHUs JJ1 TEKYIEro KOHTPOJIA pa3padaThIBatOTCs Kadeapoit ucxoas u3 crenuuxku
JUCIUIUINHBI, U YTBEP)KIAIOTCA Ha 3acelanuu Kadeaphl.

4.2 Kpurepuu olleHKHM 3HAHWA, YMEHH, HABBIKOB U (WJIH) ONBITA 1eATEIbHOCTH,
XapaKTepu3yIUIUX 3Tanbl (JOPMUPOBAHUS KOMIIETEHIMH B Mpolecce 0OCBOEHUsI
00pa3oBaTeJbHOM MPOrpaMMBbI

Onurcanue mKajibl OLICHUBAHUS TOCTUKEHUSI KOMIIETEHIIUNA 10 JTUCHUIUIMHE MPHU-
BeJICHO B Ta0muIe 6.

Tabnuna 6
YpoBeHb OtmeTKa Mo NATUOATUILHON CHCTEME Onucanue
OCBOCHMS (mpomexyTo4YHasi aTTecTaIus)
KOMIIETEH-
117051
6bICOKUIL COTIAUYHO» | «3auTeHo» | «3auTeHo | OOywaromuiics OOHApPYXHJI BCECTOPOHHEE,
(oTnMY- | cUCTEMATUYECKOE U TIIyOOKOE 3HaHUE y4eo-
HO)» HOTO Marepuana, yMeeT CBOOOIHO BBIMOJ-
HATh 3aJlaHusl, MPEIyCMOTPEHHBIE TIPO-
IpaMMOii, YCBOMJI OCHOBHYIO JUTEpaTypy U
3HAKOM C JIOMOJHUTENBHON JHUTepaTypoH,
peKOMeHI0BaHHOW Iporpammoii. Kak mpa-
BUJIO, OOYyYaroImMiCS TPOSBISIET TBOpYE-
CKHE CIOCOOHOCTH B NMOHHUMAHUH, M3JIOKE-
HUU U UCTIOJNIb30BaHUH MaTepralia
oazoewlii «XOpoIOo» | «3a4TeHO» | «3auTeHo | OOydvaromuiics oOHapYX W MOJHOE 3HAHUE
(xopo- y4eOHOro mMaTepuasa, YCIENTHO BBITIOJHSIET
I10)» MPEeIyCMOTPEHHBIE B TpOTpaMMe 3aaHus,

YCBOWJI OCHOBHYIO JIUTEPATypy, PEKOMEH-
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YpoBeHb

OTMmeTKa 1o IATHOAIBbHON CUCTEME

Omnucanue

OCBOCHMS (mpomesxyTO4YHas aTTecTaLus)
KOMIIETEH-
117041
JIOBaHHYIO B IPOTpaMMe
nOpO206bLIl | YIOBJIETBO- | «3auTeHO» | «3aureHO | OOywarommiicss oOHApYKWJI 3HAHUS OCHOB-
PUTEIILHOY (ymoBne- | HOTO y4eOHOro Marepuasia B o0beme, HeoO-
TBOPH- XOJUMOM Il AallbHEHIIe y4eObl U mpel-
TEJIbHO)» | CTOALIeH padoThl 1Mo mpodeccuu, Crpasis-
€TCsl C BBINOJIHEHUEM MPAKTUYECKUX 3aJa-
HUH, NMPEAYCMOTPEHHBIX MPOTPaMMOM, 3Ha-
KOM C OCHOBHOM JIUTEpaTypoil, peKOMEH10-
BaHHOM MpOrpaMMoM, JOMYCTUI MOTPEIIHO-
CTH B OTBETE Ha K3aMEHE M INPH BBIIOJIHE-
HHHM SK3aMEHALMOHHBIX 3aJaHui, HO o0a-
JTaeT HEOOXOMUMBIMU 3HAHUSMHU JUIS  UX
yCTpaHEHUS I0JI PyKOBOJICTBOM TIperno/iaBa-
TEIs
— «HEYNIOB- | «HE 3auTre- |«He 3auTeHo| OOyyaromuiics 0OHApYKHJI TPoOebl B 3HA-
JICTBOPH- HO» (HeyOBIIET-| HUSX OCHOBHOTO Y4eOHOTrO Marepuana, J10-
TEIBHO» BOpUTEJb- | MyCTUJ TNPUHIUIHAIbHbIE OMIMOKH B BBI-
HO)» MOJIHEHUH TPEAYCMOTPEHHBIX MPOrpaMMOit

NPaKTUYECKHUX 3a/IaHUI, HE MOXET MPOI0JI-
KHUTh O0YYCHUE WIN MPHUCTYIUTH K Tpodec-
CHOHAIBHOU ACATCIIBPHOCTH 110 OKOHYaHHU
o0OpasoBarenbHON opraHu3anuu 0e3 J0rMoJ-
HUTENbHBIX 3aHITUU

* - (bopma MpOMEKYTOUHON aATTECTAIIMH B CEMECTPE OMPEIEISIETCS B COOTBETCTBUH C
Tabnuieit 2 pabodeit mporpaMMbl JUCIUIUIAHBI (MOTYJIS)

4.2.1. KpuTepuu OlleHKH YCTHOTO OTBETA NMPHU NMPOMEKYTOYHOM aTTeCTAllUN

[Ipu oTBeTE HAa BOMPOC OO0YUAIOIIUICS JEMOHCTPUPYET:
3HAHMA: OCHOBHOTO U JIONIOJIHUTEIILHOTO MaTepuaa
YMeHMsI: CpaBHUBATh, AaHAIM3UPOBATh, JOKA3bIBATh, MOAOUPATh YOCAUTEIbHBIC TPUMeE-
pbl, YCTaHABIMBATh MPUUYUHHO-CIICJICTBEHHBIE CBS3H, JeaTh 000CHOBAHHBIE BHIBOJIbI
BJIaJIeHHE HABBIKAMU: JIOTHUYECKOTO aHalIM3a Hay4HOU nHpOpMaIuu
Kpurepuu onieHKk# yCTHOro 0TBeTa

OTJINYHO

00y4aromuicst JEMOHCTPUPYET:

3HaHHE TUIOB, HA3HAYEHUSI, KOHCTPYKLIUNA THIPO-
TEXHUYECKHUX COOPYKEHUH MTPUMEHSIEMBIX ITPH BOJONIOATOTOBKE U
OYHUCTKE CTOYHBIX BOJI, TEXHUUECKYIO HKCILTyaTallHI0 THAPOTEXHUUECKUX
COOpY>KEHHH, JOCTH)KEHHE HAYKU M TEXHUKH, TIepeIoBON U 3apyOeKHBIH
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OIIBIT B 00JTACTH BOJOIIOJTOTOBKH U OYHUCTKH CTOYHBIX BOJ;

- yMeHue 000CHOBBIBATh BBIOOpP THIIA Hanbosee pa-
[IMOHAJILHOTO 000PYIOBaHUS M CHCTEM OYMCTHBIX COOPYKEHHIT Mpo-
MBILUICHHOTO TPEANPHUATHS IPU BOJIOTIOATOTOBKE U BOJIOOTBEICHUY;

- YCHENIHOE U CUCTEMHOE BJIaJIcHUE HaBBIKAMHU OMpe-
neneHust GU3NYECKNUX CBOWCTB M XMMUYECKOT'O COCTaBa BOJbI, METOJaMHU
OLICHKH 3P PEKTUBHOCTH PAOOTHI OTJACIBHBIX OYHCTHBIX COOPY)KEHHH
POMBIIIICHHBIX TPEANPHUATHNA U CTAHIIMKA BOJIOTIOATOTOBKH.

XO0pOIIo

o0ydJaronIuics J1eMOHCTPUPYET:

- 3HaHUE MaTepualia, He JOMYCKaeT CYIECTBEHHbBIX
HETOYHOCTEH;

- B LIEJIOM YCIIEIIHOE, HO COAEPKAIIUE OTACIIbHBIE
npoOesbl yMeHrue, 000CHOBBIBATh BHIOOP THIIA HanOoJiee parmOHAIBHOTO
000pYIOBaHUS U CHCTEM OYMCTHBIX COOPYKEHUU TIPOMBIIIIICHHOTO
NPEINPUITHUS TIPU BOJOMOATOTOBKE U BOJIOOTBEICHHH;

- B LIEJIOM YCIIEIIHOE, HO COAEpKAIIEE OTACIbHBIE
poOeITbl WM CONTPOBOKAAIOIIEECS OTACILHBIMU OIMMOKAMHU BJIaJICHHUE
HaBBIKaMU OIPeICTCHUS PU3NICCKUX CBONCTB M XUMUIECKOT'O COCTaBa
BOJIbI, METOZaMH OLICHKH () (PEKTUBHOCTH PabOThI OTACIBHBIX OUHCTHBIX
COOPYEHUI MPOMBILIJICHHBIX TPEANPUATAN U CTAHIUKA BOJIOIOATOTOB-
KH.

YA0BJE€TBOPUTECJIBHO

00yyaroIuics 1eMOHCTPUPYET:

- 3HaHUS TOJIBKO OCHOBHOI'O MaTepualla, HO HE 3HAaeT
JeTanei, 10MyCcKaeT HEeTOYHOCTH, JOIYCKaeT HETOYHOCTH B (hopMyIu-
POBKax, HapyIIaeT JJOTMYECKYIO MTOCIEN0BATEIbHOCT B U3JI0KEHUHU TIPO-
IrPaMMHOI'0 MaTepuana;

- B LIEJIOM YCIIEIIHOE, HO HE CUCTEMHOE YMEHHE 000C-
HOBBIBaTh BBIOOP THIA HanOoJiee pallOHAILHOI0 000PYAOBAaHUS U CH-
CTEM OYMCTHBIX COOPYKEHHUI MPOMBIIIEHHOTO MIPEANPUSATHUS IPU BOJIO-
MIOJIFOTOBKE U BOJIOOTBE/ICHUH;

- B IIEJIOM YCIIEIIHOE, HO HE CUCTEMHOE BIIaJICHUE
HaBBIKAMU OIpeJIeNIeHUs] PU3NUECKUX CBOMCTB M XUMHUYECKOT0 COCTaBa
BOJIbl, METOAAMHU OLIEHKU 3((EKTUBHOCTH pabOThI OTAEIbHBIX OYMCTHBIX
COOPY’KEHHMM MPOMBIIIIEHHBIX NPEANPUATUN U CTAHIUI BOJONOATOTOB-
KH.

HEYAOBJIETBOPUTEIBLHO

oOydJaronumcs:

- HE 3HAeT 3HAYUTEIHHON YaCTH MPOrPaMMHOTO MaTe-
puala, TNI0XO OPUCHTHPYETCS B OIICHKE IKOJIOTUYECKOTO COCTOSTHUS
€CTECTBEHHBIX U UCKYCCTBEHHBIX BOJJOEMOB B YCIIOBHUSX 3arpsi3HEHUS, a
TaKKe 3aKOHOMEPHOCTSIX ()OPMUPOBAHUS CAHUTAPHO-TUTUCHHIECKOTO
COCTOSTHUS TUJIPOIKOCHCTEM, HE 3HACT MPAKTUKY MPUMEHEHUSI MaTepua-
J1a, IOMYCKaeT CYIIECTBEHHBIE OITUOKY;

- HEe yMeeT 000CHOBBIBAThH BBIOOp TUTIA Hanbolee pa-
IIMOHAILHOTO 00OPYIOBAHKS M CHCTEM OYMCTHBIX COOPYXEHHUH Mpo-
MBIIIJICHHOTO MPEINPHUITHS IIPU BOJOMOATOTOBKE U BOAOOTBEICHUH, J10-
ITyCKaeT CYIIECTBEHHBIC OMIMOKH, HEYBEPEHHO, C OOJBIINMH 3aTPYIHE-
HUSIMU BBITIOJHSET CAMOCTOSATENbHYIO PaboTy, OONBIIMHCTBO 33/ 1aHUH,
MPETYCMOTPEHHBIX ITPOTPAMMO¥ TUCIIUTIIMHBI, HE BBITIOJTHEHO,

- oOyuJarouiicst He BlajJieeT HAaBBIKAMU BJIJICHUE
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HaBBIKAMH OIpeJIeTICHUs] PU3MYECKUX CBOWCTB M XUMHUYECKOTO COCTaBa
BOJIbI, METOAAMHU OLEHKHU 3(PPEeKTUBHOCTH PAOOTHI OTJACIBHBIX OUUCTHBIX
COOPYEHUI MPOMBIIIJIEHHBIX TPEANPUATAN U CTAHIIUA BOJAOIIOATOTOB-
KH.

- JIOIYCKAeT CYIIECTBEHHBIE OIINOKH, C OOJIBIINMHU
3aTPyAHEHUSMH BBIMOIHAET CAMOCTOSTEIBHYIO Pa0OTy, OOIBITMHCTBO
IPEAYCMOTPEHHBIX MPOTrPaMMOil TUCIUIUIMHBI HE BBIITOJIHEHO

4.2.2. Kputepuu OUeHKHU J0KJIAaa
[Tpu Hanmucanum noKiIa1a 00y4YarOIUIACS TeMOHCTPUPYET:
3HAHMA: OCHOBHOTO W JIOMOJIHUTEIHLHOTO MaTepraja B 3aBUCUMOCTH OT BBIOpaH-

HOM TEMBI JIOKJIaJ1a;

YMEHHUS: TPAMOTHO M JIOTUYHO U3JIOKUTh MaTepHall U CBOIO TOYKY 3PEHHUS IO
JTUCKYCCUOHHOMY BOIPOCY;
BJIa/IecHHEe HABBIKAMHU: TPAMOTHOTO MCIOJIb30BaHUSI U O0GOPMIICHUS HAYYHOTO

alirapara.

Kpurtepuu onieHKH JI0KJIa1a

OTJIMYHO

oOydJaronuics 1eMOHCTPUPYET:

- 3HAHHUE TUIIOB, HA3HAYEHHS, KOHCTPYKIIHIA
THAPOTEXHUYECKUX COOPYKEHUN TPUMEHSAEMBIX IPU BOIOTIOI0-
TOBKE U OYMCTKE CTOYHBIX BOJ], TEXHHUECKYIO IKCILTyaTaI[II0
TUAPOTEXHUYECKUX COOPYKEHUM, JOCTUIKEHNE HAYKU U TEXHUKH,
MepeIoBOM 1 3apyO0eKHbBIN OIBIT B 00JIACTH BOJOMOATOTOBKH U
OYUCTKHU CTOYHBIX BOJI;

- yMeHHue 000CHOBBIBATH BBIOOP THIIA HANOO-
Jiee palMoOHaILHOTO 00OPYIOBAHMS U CUCTEM OYHCTHBIX COOPY-
YKEHUU MTPOMBIIIIICHHOTO MPEANPUSATHS TTPH BOJIOMOATOTOBKE U
BOJIOOTBE/ICHUU;

- YCIIEITHOE U CUCTEMHOE BJIaJICHUE HaBbIKaA-
MU ompeaeneHus: GU3NYECKUX CBONCTB M XUMUYECKOTO COCTaBa
BOJIbI, METOZaMH OLIEHKH 3((HEKTUBHOCTH PAOOTHI OTACIIBHBIX
OUYHCTHBIX COOPYKEHUN MPOMBIIUICHHBIX IPEANPUATUNA U CTAH-
AN BOJOIOTOTOBKHU.

XOpo1Io

oOydJarouuics 1eMOHCTPUPYET:

- 3HaHHWE MaTepuasa, He JOMYCKaeT Cyllle-
CTBEHHBIX HETOYHOCTEH;

- B LIEJIOM YCIIEHIHOE, HO COJIEeprKalIie OT-
JeJIbHbIE Tpo0esbl yMeHre, 000CHOBBIBATh BHIOOP THIIA Haubosee
panroHaIbHOr0 000PYAOBAHUS U CUCTEM OYUCTHBIX COOPYXEHUN
MIPOMBIIIIJIEHHOTO MPEANPUSTHS PU BOJIONOATOTOBKE U BOJOOT-
BEJICHUU;

- B II€JIOM YCIIEIIHOE, HO COAEpIKaIIee OT-
JieJIbHbIE MPOOEsbl WIIM COMPOBOKIAIOIIEECsS OTA€IbHBIMU OIINO-
KaMH BJIa/ICHUE HaBBIKAMH OMpeIeeHHs (PU3NIECKUX CBOMCTB U
XUMHUYECKOT0 COCTaBa BOJbI, METOAMHU OIIEHKU 3P PEKTUBHOCTH
paboThI OTAETBHBIX OYMCTHBIX COOPYKEHUH MPOMBIITUIEHHBIX
NPEINPUSITUN U CTAHIIMI BOJOTOATOTOBKH.

YA0BJECTBOPUTECJIBbHO

00y4aroIHUICs JEMOHCTPUPYET:
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- 3HaHUS TOJBKO OCHOBHOTO MaTepHasa, HO He
3HAET JeTalel, MOIMyCKaeT HETOYHOCTH, JIOIMYCKAaeT HETOYHOCTHU B
(hopmMyTupOBKax, HAPYIIACT JJIOTHUECKYIO TIOCTIE0BATEIIBHOCTD B
M3JI0’KEHUU TIPOTPAaMMHOTO MaTepHara;

- B II€JIOM YCIICIITHOE, HO HE CHCTEMHOE yMe-
HUE 000CHOBBIBATH BHIOOP THIIA HANOOJIEE PALIMOHAIBHOTO 000-
PYIIOBaHHS M CHCTEM OYUCTHBIX COOPYKCHHUH TPOMBIIIICHHOTO
MPEANPHUATHS PU BOJIOTIOIOTOBKE U BOJIOOTBEICHHH,

- B II€JIOM YCIICIIIHOE, HO HE CHCTEMHOE BJla-
JICHUE HaBBIKAMU OTIpeieNieHus] (PU3HMUECKUX CBOWCTB U XUMUYE-
CKOT'0 COCTaBa BOJIbI, METOAaMH OLIEHKH Y((HEKTUBHOCTH PaOOTHI
OTJICIBHBIX OYHCTHBIX COOPYKCHU MTPOMBIIIJICHHBIX MPEATPUSI-
THUH U CTAaHIIUH BOJOIOATOTOBKH.

HEY/10BJIETBOPUTEILHO oOyJaromuics:

- HE 3HAeT 3HAYUTEIbHON YacCTH MPOrPAMMHO-
ro Marepuala, IoXo OPUEHTUPYETCS B OLICHKE SKOJIOTUYECKOTrO
COCTOSIHUSI €CTECTBEHHBIX M UICKYCCTBEHHBIX BOJJOEMOB B YCIIOBH-
SIX 3arpsA3HEHHS, a TAKKE 3aKOHOMEPHOCTSIX (popMUpOBaHUs ca-
HUTApPHO-TUTUEHUYECKOT'O COCTOSHUS THAPOIKOCUCTEM, HE 3HAET
MPaKTUKy MPUMEHEHUs MaTepuana, J0MyCKaeT CyIIECTBEHHbIE
OIIIMOKHU;

- HE yMeeT 000CHOBBIBaTh BBIOOp THIA
HauOoJee palMoHaIbHOTr0 000PYAOBAHUS U CUCTEM OYHUCTHBIX
COOPY>KEHHI MPOMBIIIJIEHHOTO MPEANPUITHSI TIPU BOJOTIOTOTOB-
K€ U BOJIOOTBEJICHUH, JIOMYCKAET CYIIECTBEHHbIE OIIMOKHU, HEYBE-
PEHHO, C OOJIBIIUMHU 3aTPYAHEHUSMU BBITTOTHSAET CAMOCTOSATEIb-
HYI0 paboTy, OONBIIMHCTBO 33JaHU, IPEAYCMOTPEHHBIX MPO-
rPaMMOM TUCUUIUIMHEI, HE BBIIIOJHEHO;

- oOyuaroluiicss He BllaJieeT HaBbIKAMU BJia-
JICHUE HaBBIKAMU OTIpeiesieHUs] (PU3MUECKUX CBOWCTB U XUMUYE-
CKOT'0 COCTaBa BOJIbI, METOAaMH OLICHKH A((HEKTUBHOCTH PaOOTHI
OTJIETTbHBIX OYUCTHBIX COOPYKEHUU MTPOMBIIIIICHHBIX TTPEATPH SI-
THUH U CTAaHLIMH BOJAOIOATOTOBKH.

- JIOTTYCKAET CYIIECTBEHHBIE OMUOKH, C
OOJIBIIMMHU 3aTPYJHEHHUSIMH BBIIIOJIHAET CAMOCTOSITENbHYIO pado-
Ty, OOJIBIIMHCTBO MPETYCMOTPEHHBIX MTPOTPAMMON AUCITUTUTMHBI
HE BBIIIOJHEHO.

4.2.3. Kputepuu OlleHKHU BbINOJHEHHS JIa00PATOPHBIX padoT:

[Ipu BeINOTHEHUH Ta00PATOPHBIX PA0OT O0YUYAIOIIHUICS 1EMOHCTPUPYET:

3HAHMA: OCHOBHOI'O U JIONOJHUTEILHOIO TEOPUTHUECKOTO MaTEpHAIIa;

YMEHHUsI: KOHTPOJIMPOBATh MPABUIBHOCTh MPOBEICHUS HKCIIEPUMEHTOB B T€UEHUE pa-
00ThI (METOAMKA TIPOBEECHUSI, COOMt0IeHHne npaBwil Th, MpaBMILHOCThL ONMKUCAHUs MPO-
TeKaHHUsd HaOJI0JaeMOro Mpolecca, COOTBETCTBUS YpPaBHEHHMM (DU3MUECKUX, XHUMHYE-
CKHX M JIp. peakiuii HaOIr0aeMOMYy TIPOIIeCcCy); 0OpaObOTKH U TIPEACTABICHHS PE3YJiib-
TaTOB SKCIEPHUMEHTA, HCIOIb30BaHUS METOJOB CTATUCTUUYECKONW 00pabOTKH pe3yibTa-
TOB, TpaUUECKOro aHauu3a U MPU HEOOXOTUMOCTH JIPYTUX METOJI0B 00pabOTKH pe-
3yJbTATOB (PErPECCUOHHBIN WM KOPPETALIMOHHBIA aHAIIN3);

BJIajleHHe HAaBbIKaAMM: OQOpMIICHUS U TPEACTABICHHUS PE3yJbTaTOB JaOOpPaTOPHOM
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paboTHI B TAOJIMYHOM, TpaUIECKOM U TEKCTOBOM (hopmare.

Kpurtepuu onieHKH J1a00paTOPHBIX padoT

OTJIMYHO

00Y4aIOIINICS IEMOHCTPUPYET:

- rIyOOKOE | MOJIHOE OBJIAJICHHUE COJIEpPKaHUuEM y4eo-
HOT'0 MaTepuaa o J1abopaTopHOii paboTe, B KOTOPOM 00yUarOIHIACs
JICTKO OPUCHTUPYCTCA, HOHITUUHBIM arrmapaTomM, yMCHUC CBA3bIBATH
TEOPHUIO C MIPAKTUKOMU, peliaTh MPaKTUISCKUE 3a/1a4H, BHICKA3bIBATh U
00OCHOBBIBAaTh CBOM CYXKJICHHUS;

XO0pOIIo

- 00YyJaOIIMIACS JEMOHCTPUPYET: MOJHOE OCBOCHHE Y4eOHOro Ma-
Tepuanga 1Mo naboparopHOW padoTe, BIAJCET MOHSATHIHBIM ammapaToM,
OPHEHTHPYETCS B M3yYEHHOM MaTepHajie, OCO3HAHHO MPUMEHSCT 3HAHUS
JUIS PELICHHs MPAKTHYECKUX 3a/ia4, TPaMOTHO M3JlaraeT OTBET, HO CO-
nepkanue, popma 0TBETa HMEIOT OT/IEIbHbBIC HETOYHOCTH;

YAOBJIETBOPUTEJIBHO

o0yJaronuics: JIeMOHCTPUPYET:

- 3HAHHE ¥ MOHUMAHUE OCHOBHBIX MOJIOXKEHHH y4eO-
HOT'0 MaTepuala 1o JJabopaTopHO paboTe, HO M3JIaraeT ero HEeroJHo,
HETOCJIeI0BATEIIBHO, JOMYCKAeT HETOYHOCTH B ONPE/ICIICHHH IOHSTHH, B
MMPUMCHCHUUN 3HAaHUHU AJI pCIICHUS MMPAKTUYCCKUX 3aaa4, HEC YMECT JOKa-
3aTeJIbHO 000CHOBATH CBOM CY)KICHUS,

HEYTOBJICTBOPUTEJIbHO

oOyyaroIuics 1eMOHCTPUPYET:

- pa3po3HeHHbIe, OeCCUCTEMHBIEC 3HAHUS, 110 JTabopa-
TOPHOH paboTe, HE yMEET BbIACIATH INIABHOE U BTOPOCTEIIEHHOE, JIOMYC-
KaeT OIMMOKHU B ONPEACIICHUH IMOHATUH, HCKAKAIOIIUE UX CMBICH, OeCTio-
PSAIOYHO U HEYBEPEHHO M3JIaraeT MaTepual, He MOKET MPUMEHSATh 3Ha-
HUS JUJISL PEIICHUS MPAKTUYECKUX 3a/1a4.

4.2.4. Kputepuu olleHKH BHINOJHEHNUS] TECTOBBIX 3aIaHMIA:

HpI/I BBIIIOJIHCHHN N

TCCTOBBIX BaIIaHI/Iﬁ O6y‘{aIOHIPII>'ICSI JACMOHCTPUPYCT:

3HAHMS: OCHOBHOI'O U JIOMOJIHUTEILHOTO MAaTepHalIa 10 TEME;
YMEHHsI: OPUEHTUPOBATHCS B MaTepHUale Mo TEME;
BJIa/IeHHE HABBIKAMM: PA0OTHI C TECTAMU,

Kpurepuu o11eHKH BBINOJHEHNS] TECTOBbIX 3aIaHU I

OTJIMYHO 0oOy4Jarouuiicss AEeMOHCTPUPYET:
riryOOKHe 3HaHUS 10 TeMe M CBOOOTHO BIIAZICET MaTEPHUAIIOM;
XopouIo 0oOy4Jarouuiicss AEeMOHCTPUPYET:
B LIEJIOM YCIIEITHOE 3HAaHUE MaTepuala, HO COAEepKaIIUe OT-
JeJbHbIE TPOOEIIBI IO TEME
YIOBJIE€TBOPHUTEIbHO | OOyYaOIIMICS JTEMOHCTPUPYET: 3HAHUS TOJBKO OCHOBHOTO

Marepualia, HO He 3HaeT JIeTaJIeH, JOMyCKaeT HETOYHOCTH H
OTIEIbHBIE OITUOKNA

HECYAOBJICTBOPHUTEC/ILHO

OoOy4aroluics: IUI0XO OPUEHTHPYETCS B TEME JOIMYyCKaeT
rpyOble HETOYHOCTH U OIIMOKHU.

Pazpabomuux: oouenm, I'ypkuna O.A.

(moamucek)
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