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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 Tadmue 1.

Tabnuua 1

®opMupoBaHUEe KOMIIETEHIUIl B Ipolecce U3yYeHHUs TUCIHUIIUHbI
«CanuTapHasi THAPOTEXHUKA)

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 (ce- TEHIIUU TEeHIIUU
MecTp)
1 2 3 4 3) 6

OIIK- | cmocoben cosga- | OIIK-3.2 - wc- 7 JIEKLIMH, Ja- nokinan/ mabopa-

3 BaTb U MNOAACP- | MOJB3YET OCHOBBI 60paTOpHI)I€ TOpHas pa60_
KUBATh O€30Mac- | CAaHUTAPHOH  THJ- 3aHATHUS Ta/caMOCTOATENbHA
HBbIC YCJI0BUA | pPOTCXHUKU U THU- q pa60Ta
BBIIIOJTHEHUS poOuonoruu  mpu
MIPOM3BOJACTBEH- | CO3MaHUU oes-

HBIX IIPOLIECCOB; | OMACHBIX YCJIOBUM
TpyAa,

I[IK-5 | cmocoben ocy- | I[IK-5.1 - opranu- 7 JIEKUUH, J1a- nokia/ mabopa-
IICCTBIIATh THUA- | 30BBIBACT C60p 60paT0pHBIe TOpHas pa60_
P06?OH0FH‘IG' rHpodHooTHYe- 3aHATUSA Ta/caMOCTOSTENbHA
CKHUU KOHTPOJIb | CKHUX MaTepI{aJ'IOB q pa60Ta
AHTPOIIOI'CHHOTI'O npu ABApPHUUHBIX
BO3JICUCTBUS Ha | cOpocax;;

BOJHBIE  JKOCH-
CTCMBI,
[Ipumeuanue:

Komnerennust OIIK-3 — Takke Qopmupyercs B X0Ji€ OCBOSHUS JUCHIUILIIUH:
Mukpoobuonorust, Uxtuonaronorus, CanutapHast THAPOTEXHUKA, IXTHOTOKCHKOJIOTHS
be3onacHocTh 1 KauecTBO PHIOHON MPOAYKIMH, [ UTHEeHa U caHUTapHs B aKBaKyJIbType
a TaKXK€ B XOJ€ MPOXOXKJICHUS MPOU3BOJICTBEHHON MPAKTUKHU TEXHOJIOTMYECKask Mpak-
THKA 0 UXTHUOJIOTUH, aKBAKYJIBTYPE U OCETPOBOACTBY U IOCYAAPCTBEHHOW HUTOTOBOU
aTTECTallUH.

Komnerennus T1K-5 — Takxke dhopmupyeTcsi B X0/Ie OCBOCHHS TUCIUIUIAHBIL: Ca-
HUTapHAasl TUIPOTEXHUKA, a TAKXKE B XOJ€ MPOXOXKACHUS yueOHOM mpakTuku : O3HaKO-
MUTEJIbHAS MTPAKTHKA 110 THAPOOUOJIOTHY U TOCYIapCTBEHHON UTOTOBOM aTTECTAIUU.

2. Onucanue moka3sareJieid ¥ KpUTEPHEB OLICHUBAHUS KOMIIETEHIUI

Ha Pa3JIMYHBIX dTanax ux GopMupoBaHMsi, ONMUCAHUE IKAJ OLlEHUBAHUS




IlepeyeHb OLIEHOYHBIX MATEPUATIOB

Ta0muma 2

n/a

HaunmenoBanue orie-
HOYHOTO MaTepuajia

Kpartkas xapakTepucTuka ore-
HOYHOI'0 MaTrepuasa

[IpencrasieHue OLIEHOYHOTO
cpeactsa B OM

IOKJIal, COOOIIEHNE

MPOAYKT CAMOCTOATEIIbHON
paboTHI 0Oy4JaroIIerocs, mpe-
CTaBISIONIMNA COOOH TyOINY-
HOE BBICTYIUUICHHE I10 Mpe-
CTaBJICHUIO MTOTYYCHHBIX pe-
3yJIbTATOB PELICHUs OIpee-
JICHHOH yueOHO-
MPAKTUYECKOH, yueOHO-
UCCIIEN0BATEIBbCKON HITN
HAay4YHOU TEMBbI

TEMBI JOKJIAZ0B, COOOIIEHUI

cobecemoBanue

CPEIICTBO KOHTPOJIS, OPTaHU-
30BaHHOE KakK CIelraabHast
Oecea regarornyeckoro pa-
OO0THHUKA C 00yJaroIMMCsl Ha
TEMBbI, CBSI3aHHBIE C U3y4aeMO
JUUCITUIUIMHOM U pacCYUTaHHOU
Ha BBISICHEHHE 00bEeMa 3HAHMI
00yyJaromerocs 1o onpee-
JICHHOMY pa3Jieny, TeMe, Ipo-
oneMe M T.II.

BOIIPOCHI ITO TEMaM OAUCHHUILIN-
HBbI

nabopaTOpPHBIE 3aHATHS

CPEICTBO, HAIIPABJICHHOE HA
M3Y4EHHE IIPAKTUYECKOI0 X0a
TEX WM UHBIX IPOLECCOB, UC-
CJIEJOBaHME SBJICHUS B PaMKax
3aJIaHHOM TEMBI C IPUMEHEHH-
€M METO/I0B, OCBOECHHBIX Ha
JEKIUAX, COMIOCTABICHHE T10-
JIy4EHHBIX PE3yIbTAaTOB C TEO-
PETUYECKNMHU KOHILIETIIHAMU,
OCYIIECTBIIEHUE UHTEPIIPETA-
LIUN MTOJIYYEHHBIX PE3yJIbTa-
TOB, OLICHUBAaHUE IPUMEHUMO-
CTH IIOJIYYEHHBIX PE3yJbTaTOB
Ha IIPaKTHUKE

JlaboparopHble 3aHATHS

TECTUPOBAaHUE

METO/, KOTOPBIN ITO3BOJISET
BBISIBUTH YPOBEHb 3HAHMH,
YMEHMH U HaBBIKOB, CIIOCO0-
HOCTEH U IPYTUX KauyecTB
JUYHOCTH, a TaKXKe UX COOT-
BETCTBUE OIPENEICHHBIM
HOpMaM IyTeM aHaJlu3a CIo-
cOOOB BBINOJIHEHUS 00y4aro-
HIUMHUCS psiAa CrieUalbHbBIX
3a1aHUI

0aHK TECTOBBIX 3aJaHUI




IIporpaMmma onleHMBaHUA KOHTPOJIHPYEMOM JUCHUNIIMHBI

Tabnuna 3
Kon xonTposnu-
Ne KoHTposmpyemsle pa3aensl pyemoi HanmenoBanue
n/m (TeMbl TUCIUTUIMHBI) KOMITIETEHILIUH OLICHOYHOTI'O CPEeICTBa
(1n ee yacTH)
1 2 3 4
Craguy OYMCTKH OBITOBBIX U MPOMBIIUICHHBIX
1 CTOYHBIX BOJ . METO/IbI OLIEHKH PabOThI OCHOBHBIX OIIK-3; IIK-5 nabopaTopHas padora,
COOPYKEHMM MEXaHUYECKON OYMCTKHU BOJIbI (pe- IIACBMEHHBIN OIIPOC
IIETKH, IECKOJIOBKH, JKUPOJIOBKH)
5 OunpTphl. X THIIBI, TPUHIUIIBL pabOTHI, 3 dek- OIIK-3; ITIK-5 na60paT0p? ast pabora,
THUBHOCTb, c(hephl MPUMEHEHHUS, pereHepalusl. YCTHBIN OMIpOC
3 Kectkocth Bosbl. CITIOCOOBI M YCTAHOBKH YMsTYE- OIIK-3; TIK-5 na60paT0p£{ as pabora,
HHS BOJEI YCTHBIH OIIpOC
XHUMHUYECKUE METOJIbI OUMCTKH CTOYHBIX
. 8 OIIK-3; IIK-5 nabopaTopHas padora,
4 | Box. Helitpanusauusi, XJIOpUpOBaHUE U O30HUPO- .
Bare YCTHBIH OIpOC
5 ConeHocth BOJbI. Y CTAHOBKHU OMPECHEHMUSI, TUIIHI, OIIK-3; IIK-5 na60paT0p£{ ast pabora,
MPUHLIMIIBI 1eHCTBUS, 23PPEKTUBHOCTD PAOOTHI. YCTHBIN OTIpOC
CoopyxeHust OMOIOTUIECKOI OYUCTKU BOIBI. 5 5
6 OmnpeneneHre OCHOBHBIX OIIK-3; TIK-5 JlabopatopHas paboTa,
TEXHOJIOTHYECKUX XapaKTEePUCTHK 1 3P dekTa pa- YCTHBIH OTIpOC
0O0TBI OMOJIOTHYECKOTO (PHIIBTPA.
7 Ornpenenenre OMOXUMUYECKOTO TTOKA3aTels CTOY- OIIK-3; IIK-5 nabopaTopHas padora,
HBIX BOJI. YCTHBIM OITpOC
CpaBHI/ITeJH)HaSI XapaKTCPUCTUKA KOMIIOHCHTOB OIK-3: TIK-5 Ha60paT0pHa;[ pa60Ta’
8 aKTUBHOTO HJIa COOPY>KEHHI OMOIOTHYeCKON ’ YCTHBIH OIPOC
OUYMCTKU PA3JIMYHON CTENEHU HATPY3KH.
9 Beiciine BoaHbIE PaCTEHUS, IPUMEHAEMBIC B J10- OIIK-3; TIK-5 na60paT0pHa;E pabora,
OYHUCTKE CTOYHBIX BOJI. Y CTPOHWCTBO OMOIIIATO. TMCEMCHHBIN OTIPOC
B0/103a60pHO-04NCTHBIE COOPYKEHUS U YCTPOM- OITK-3: TIK-5 naboparopHas padora,
10| crBa. KoMIIOHOBKA CTaHIIMI BOJOIIOATOTOBKH IS i YCTHBII1 01poc
MCII0JIb30BaHUs IPUPOJIHBIX BOJI.
11 CraHIMN KOMIUIEKCHON OYMCTKH MPOMBIIIIEHHBIX OIIK-3; TIK-5 na60paT0pHas£ pabora,
CTOUHEIX BOX MUCbMEHHBINA OTTPOC
JOKJIaJ,JabopaTopHas
12 Omnpenenenre OCHOBHBIX MTapaMeTpoB paboThI OIIK-3; TIK-5 paboTa, MUCbMEHHBII
AOPOTCHKA. OIIpOC
13 Je3undexuus Boasl. MeToabl M YCTaHOBKH J1€3- OIIK-3; T[IK-5 naboparopHas padora,
WHOUIMPOBAHUS CTOYHBIX BOJI. MMCbMEHHBINA 0IIPOC
14 BononoaroroBka npupoaHBIX BOA. THITBI M KOH- OIIK-3; T[IK-5 nabopaTopHas padora,
CTPYKIIMH BO/I03a00PHBIX COOPYXEHUN YCTHBIN OIIPOC
OIIK-3; ITIK-5 nabopaTopHas padora,
15 VMsruyenne BOIbI KATHOHUTAMHU.

MMHUCbMEHHBIN OIPOC




OIIK-3; IIK-5 nabopaTopHas padora,
16 O30HHUpPOBaHUE CTOYHBIX BO/I. N
YCTHBIN Onpoc
JTOKJIa/1,JJabopaTopHas
17 Pearentnas nepepaboTKa CTOUHBIX BOJ, COJIEPKa- OIIK-3; IIK-5 paboTa, MMCbMEHHbBIN
IIUX MOHBI TSHKEIBIX METAJIIOB. orpoc
TECTOBBIC 3aj1a-
KonnentpupoBanue pacTBOPOB U BBIACICHUE U3 OIIK-3: [IK-5 Hus,1a60paTopHast pa-
18 HUX BCIICCTB MCTOAAMU KpHUCTAJLJIM3alluU, JH- i 60Ta’ [MUCHbMEHHBINO
CTWUISILIMM, BBIMOPQKUBAHUS, CYIIIKH. npoc
TECTOBBIC 3aJ1a-
OunCTHBIE COOPYKEHUSI CTOUHBIX BOJI MACJIOXKHU- OITK-3: TIK-5 HUs1,TabopaTopHas pa-
19| poBbIX KOMOMHATOB, HE(YTIHON U IEUTIOI0300Y- ’ 6oTa, MUCbMEHHBINHO
Ma)KHOUM MPOMBIIIIEHHOCTH npoc
TECTOBBIC 3aJ1a-
N HHS,J1abopaTopHas pa-
20 CoBpeMeHHbIE YCTPONCTBA OUUCTHBIX COOPYIKE- OIIK-3; IIK-5 5 ’ patop P
HUW JUIs] THAUBUAYAJIbHBIX KUAJIBIX JOMOB. 0Ta, THCLMCHHBINO
poc
y OITK-3: TTK-5 nabopaTopHas padora,
21| CoBpeMeHHbBIE METO/Ibl OYUCTKH IMUTHEBOM BOJIBI. YCTHBIH OIPOC

Onucanue noxasarejieu u KpUTEPpUEB OCHUBAHUA KOMIIeTeHIII/Iﬁ o ITMCIUIIJIMHE
«CaHl/ITapHaﬂ IT'MAPOTEXHUKA» HA PA3JIUYHBIX 3TAallaX UX (l)OpMHpOBaHI/IH,
OICaHue IIKAJ ONCHUBAaHUA

Tabnuua 4

Kox komne- | Munukatops [Toka3zaTeny ¥ KpUTEPHH OLIEHUBAHHS PE3YIIBTATOB O0yUECHHSI
TEHIIMHU, OTa- | JOCTHXKEHMS | HIDKE IIOPOrOBO- | TOPOTOBBIA | MPOJBUHYTHIN BBICOKUI
IIbl OCBOCHHUSI | KOMIIETEHIUN r0 YpOBHS YPOBEHb YpOBEHB (XO- | YypOBEHb (OT-

KOMIIETEH- (Hey1OBIETBO- (ynoBneTBo- por1o) JIMYHO)

1007078 PUTEINIBHO) PHUTENBHO)
1 2 3 4 5 6
OIIK-3 OIIK-3.2 - wuc- | oOyuaronmiics oOydaromuii- | oOydaromui- | 00yJaromuii-
8 cemectp IOJIL3YET OCHO- | He 3HACT 3HAYM- | CI JEMOH- Csl IEMOH- ¢l IEMOH-
Bbl CAaHMTAPHON | renpHOl yacTH CTpUpYET CTpUpyeT CTpUpyeT

THJIPOTEXHUKH
U TUApoOUoIIO-
TUU TIPH CO3J1a-

IIPOrPaMMHOTO
marepuaa, rmio-

3HaHHUA TOJIb-
KO OCHOBHOTI'O

3HaHHE MaTe-
puana, He J10-

3HaHME MaTe-
puaina (ocHO-

it Gesonac. | XO OPHEHTHDPYET- | MaTepHaia, IIyCKaeT Cy- BbI CaHUTAp-

meix  ycuopuii | % B MATepHane | HO He 3HaeT LIECTBEHHBIX | HOH rHApo-

Tpyna; (ocHOBBI caHu- JeTalel, 10- | HETOYHOCTEW | TEXHUKHU U
TapHOU TUJIPO- IyCKaeT He- rUIpOOHOIIO-
TEXHUKHU U TUA- | TOYHOCTH, T'MH TP CO-
pOOMOJIOTHUY IPU | TOITYCKaeT 3/1aHuu 6€e3-




co3gaHuu 0e3-
OTIACHBIX YCIIO-
BUIA Tpy/ia), HE
3HAET MPAKTHKY
MPUMEHCHHS Ma-
Tepuana, 10myc-
KaeT CyIIeCTBEH-
HBIE OIINOKHU

HETOYHOCTH B
bopmMynHupoB-
Kax, HapyIa-
eT Joruye-
CKYIO TIOCIIe-
JIOBaTENb-
HOCTb B U3-
JIOKEHUU
IpOrpaMMHO-
ro Marepuaia

OTIaCHBIX
YCJIOBUH TPY-
J1a), MPAaKTUKH
MIPUMEHEHUS
MaTepuana,
HCYEPIIbIBA-
IOLIE U T10-
CJIe/I0BATEIb-
HO, YETKO U
JIOTUYHO U3-
Jaraet mare-
pua, XoporuIo
OpUEHTHUPYET-
csl B MaTepua-
e, He 3a-
TPYIHSIETCS C
OTBETOM IpHU
BHJIOM3MEHE-
HUH 3aJaHUNA

[1K-5
8 cemectp

IIK-5.1 - opra-
HHU30BBIBAET
cbop THIPO-
OHMOJIOTUYECKUX
MaTepHajoB
IpU aBapHUIHBIX
cOpocax

oOyJaromuiics
HE 3HAeT 3HAYU-
TEIBHON YacTH
MIPOrPaMMHOTO
Marepuania, Iio-
X0 OpPUCHTHUPYET-
Cs B MaTepuaie
(BuaBI rHIPO-
OMOJIOrHYECKUX
MaTepUajoB MPU
aBapUITHBIX
cOpocax), He
3HAeT MPAKTUKY
MIPUMCHECHHS Ma-
Tepuana, 1omyc-
KaeT CyIIeCTBEH-
HBIE OIIMOKH

oOy4aromui-
cs IEMOH-
CTpUpyeT
3HAHUS TOJIb-
KO OCHOBHOT'O
MaTepuana,
HO HE 3HaeT
JIeTane, J1o-
MyCKaeT He-
TOYHOCTH,
JIOITyCKaeT
HETOYHOCTH B
bopmMynHupoB-
Kax, HapyIa-
€T JIOTHhYe-
CKYIO TIOCTIe-
JIOBaTellb-
HOCTb B U3-
JIOKCHUHN
IPOrPaMMHO-
ro MaTepuaia

oOyuaronuii-
cs IEMOH-
CTpUpyer
3HaHHUE MaTe-
puana, He J0-
MyCKaeT Cy-
IIECTBEHHBIX
HETOYHOCTEH

oOyuaromui-
Csl IEMOH-
CTpUpyeT
3HAHUEC MaTe-
puaia (BUabI
THIPOOHOIIO-
THYECKUX Ma-
TEePUAIIOB TIPU
aBapUHBIX
copocax),
MIPAKTUKU
MIPUMCHCHHUS
MaTepuana,
HCYepIbIBA-
IOIIE U TI0-
CJIeJIOBATEIh-
HO, YETKO U
JIOTUYIHO U3-
JaraeT mare-
pHaJI, XOpOoIIo
OpUEHTHUPYET-
csl B MaTtepua-
e, He 3a-
TPYIHSETCS C
OTBETOM TIpH
BUJIOM3MEHE-
HUM 3aJJaHUI




3. TunoBble KOHTPOJIbHbIE 32IaHNS WU MHbIe MATePHAJIbI, He00OX0AUMbIe IS
OlleHKH 3HAHWI, yMEHHUI1, HABBIKOB U (WJIH) ONbITA AeATEJIbHOCTH,
XapaKkTepu3yIMX 3Tanbl (OPMUPOBAHNS KOMIIETEHI[UIl B MpoLecce 0CBOCHUS
o0pa3oBaTeyibHOI MPOrPaMMBbI

3.1. BxogHol KOHTPOJIb

1. AHTpONIOreHHOE BO3AEICTBUE ITO:

. Bo3neiicTBre yenoBeKka Ha OKPYKAIOIIYIO CPELY
. JlelicTBue TeMIiepatypsl Ha OpraHu3MBl
. B3auMozeiicTBuE OpraHM3MOB MEXIY COOOM

2. I'mapoOuosiorus 3To HayKa:
. O06 oxpyxarouie cpese
. O xuMHYECKHUX TMpolieccax, MPOUCXOISIIUX B BOAHOU cpejie
. O B3aMMOJIEUCTBUM OPraHU3MOB, OOUTAIONIMX B BOJE, UX MOMYJSUUNA U COOO-
IIECTB APYT C IPYTOM M C OKPYKAKOIIEH CpeIon
3. Coo0111ecTBO 3TO:
. ['pynma ocobeit oJHOrO BUa, OOUTAIOIIEH HA OJTHON TepPUTOPUU
. Cucrema COBMECTHO KMBYIIHUX B IMpejesiax HEKOTOPOTO MPOCTPaHCTBA OpraHU3-
MOB Pa3HBIX BHJIOB, CBS3aHHBIX TPO(PHUESCKUMHU M MPOCTPAHCTBEHHBIMH B3aWUMOOTHO-
IICHUSMUA
4. Kakue razoo0pa3Hbie BEIIECTBA YYaCTBYIOT B MPOIECCE AbIXaHUSI TUAPOOUOH-

TOB:
. 0,
® C02
. N,
® st
* CH4
5. [11aHKTOH — 3TO OPTaHU3MbI, OOUTAIOIITHE:
. B npunonHoM ciioe
. B Tose Boasl
. B rpynre
. B noBepXHOCTHOM IJIEHKE

3.2. loxnaambl

PCKOMGHI[yeMaH TEMATHKaA JOKJIIaAO0B IO AUCHUITIIIMHE ITPUBCACHA B Ta6J'H/IHC 2.



Tab6muna 2
TeMbl 10KJI2/10B, peKOMEHyeMble K HATTMCAHUIO TIPH U3y4YeHUH TUCHUIIIMHBI
«CaHuMTapHasi THAPOTEXHUKA)

Temnbl foKIaa0B

2

I/ICKYCCTBGHHOC ITOITIOJIHCHHUE 3aI1aCoOB IMOA3€MHBIX BO.

1

1

2 | I'opu3oHTaIBHBIC 1 BEPTUKAIIBLHBIE BOJOCOOPHI.
3 | UuduiapTpallMiOHHBIE W 3allaCHBIC COOPY)KEHHS B CHCTEMaX CEIIbCKOXO3SHCTBEHHOTO BOIO-
CHAOKEHHSL.

4 | MecTo U poib OMOXUMHUYECKUX MPOILIECCOB OYUCTKU CTOYHBIX BOJ B OOIIEM KPYroBOPOTE Be-
LIECTB B IPUPOJIE.

5 | AKTHBHBIH WI: XMMHYECKHI COCTaB, (DEPMEHTHI MUKPOOPraHM3MOB M HMX y4acTHE IpoIeccax
oOMeHa.

OuucrHEIC YCTAHOBKH JJII MHAUBUAYAJIbHBIX TOMOB.

PearenTHoe X035MCTBO BOJAOIIOATOTOBKH.

6

Il

8 | YcrpoiicTBa st pacTBOpPEHHUs KOAryJISTHTOB.

9 | Ouucrka BOJIbl OT CUHTETHYECKUX MOIOILUX CPEJCTB (IETEPreHTOB).

10 | Ypaneuue u3 BOIbI NECTULIUIOB

11 | Yaanenue u3 BOAbl KAHIIEPOTCHHBIX BEIICCTB.

12 | O6paboTka BOJIBI ISl MPEAOTBPAICHUST OMOJIOTUIECKOT0 3apacTaHust TPYO.

3.3. TecroBbI€ 3aaHUA

[To mucruniuue «CaHuTapHas TUIPOTEXHUKA» MPEAYCMOTPEHO IPOBEIACHUE
CIEAYIONIUX BUJOB TECTUPOBAHMS: TUCHbMEHHOE.

IIucbMeHHOE TeCTUPOBAHME.

[TucbMeHHOE TECTUPOBAHHUE PACCMATPUBACTCS KaK PyOEKHBIM KOHTPOJb ycreBa-
€MOCTH ¥ TTPOBOJUTCS TOCJIE U3YyUEHUS ONPEICICHHOIO pa3jieia JUCIUIIINHBI.

Pesynomamer mecmuposanus yuumuoleaiomest npu npoedeHult npoMeHCymouHou
ammecmayuu.

Ipumepul 6apuanmoe mecmoguvix 3a0aHUl
Tecmosvie 3a0anus

OO0s3arenbHbIE TEMBI IJ11 PACCMOTPEHHUS MO TucuuIinHe «CaHuTapHasi TUAPOTEXHUKA

Tema 1. CanutapHas ruIpoOTEXHUKA KaK NpUKIagHasd Hayka. OCHOBHBIE MIOHATHSA,
onpeneneHus, TepMuHbl. CBOMCTBA U Kiaccupukanus Boa. Tumsl 3arps3Henuil. TexHo-
JIOTUYECKAsl BOJA U CTOYHbIE BOABL. OOOPOTHOE BOAOCHAOKEHUE. 3AMKHYTHIE CUCTEMBI
BOJHOT'O XO3s1icTBAa. MeXaHn4yecKasi OUMCTKA CTOYHBIX BOJ: yJaJ€HUE B3BEILIEHHBIX Ya-
cTUl (MPOIEKUBAHUE M OTCTAMBAHUE); OCHOBHBIE W MPUHILMIBI PaOOTHl COOPYKEHHIM
(pemeTkn, OTCTOMHMKH, MECKOJIOBKH, (DPAKIIMOHATOPHI); YyIaJE€HUE BCIUIBIBAIOLINX
npuMeced (KUPOJOBYIIKH, He(DTEeTOBYIIKH); (priibTpoBaHue (TUTIBI (PHIIBTPOB, YCTPOM-
CTBO, pereHepais); yaajeHhe B3BEIICHHBIX YaCTHUI] MOJ JACUCTBHEM LEHTPOOEKHBIX
CWJI U OT)KUMaHUeEM (TUIPOLUKIIOHBI, IICHTPUDYTH)




Tema 2. ®u3uko-xuMHYecKass OUMCTKA CTOYHBIX BOJI (OCHOBBI MPOIIECCOB, YCTAHOBKH,
IMPUHIIUI TEUCTBUA): KOAryJsauus U Quokymsuus; Qiortanus; aacopOuus; HOHHBIN 00-
MEH; IKCTpaKLUs; OOpaTHBI OCMOC U YIbTpapUIbTpaLlUs; 1ecopOLus, Ae3010palus 1
Jera3anus; 3IEKTPOXUMUYECKUE METOBI.

Tema 3 Xumunueckas ounctka BoJbl. Helitpanu3anusa. OKHUCIIEHHE U BOCCTAHOBJIEHUE.
VY naneHve NOHOB TSKEIIBIX METAJIOB.

Tema 4. YcTpoilCTBO COOPYKEHHI XUMUYECKON OUMCTKU BOJIbI. COOPYXKEHUS IIIEKTPO-
XUMUYECKON U (U3UKO-XUMHUECKOW OYMCTKH BOABI ((PI0TATOP, DIEKTPOIU3EP, NOHO-
oOMeHHas KOJIOHKa, HEUTpanau3arop, Aera3aTop)

Tema 5. buoxumuyeckre METOJbl OUYHUCTKH CTOYHBIX BOJ. 3aKOHOMEPHOCTH pacliaja
OpPraHUYECKUX BEIIECTB. BiusHue pa3nuyHbix GaKTopoB HA CKOPOCTh OHOXUMHUYECKOTO
okucienus. CoctaB aktuBHoro wia u ouoreHkd. BIIK n XIIK. YcrpoilcTBO BhICOKO-
Harpy>kaeMbIX a’pOOHBIX OYHCTHBIX COOPYKEHHH (adpOTEeHKOB U OModunsTpoB). Me-
TOAbI CHIKeHUs noka3arels BIIK, npumeHnsiemble B HUX 1J11 OYMCTKH CTOKOB

Tema 6. OcHOBHBIE THUIBI a’pOTEHKOB (a9POTEHKU-OTCTOMHUKH, a’pPOTEHKHU-
BBITECHUTEIM, a3pPOTEHKH-CMECUTENH, a3POTEHKU-OCBETIIUTENH) U OHOPUIBTPOB (C
[IOJIHOM M HEIOJIHOM OYHUCTKOW; €CTECTBEHHOW M MCKYCCTBEHHOM NOJAYed BO3YyXa; C
PELUMPKYISIUEd 1 06e3 peuupKyJISUU CTOYHBIX BOJ; OJHO- M JBYXCTYIEHYaThle; Ka-
NeNbHbIE M BBICOKOHArpykaemble). Aspanus. Hutpudukanus kak KOHEUHas CTagus
a’pOOHON OYMCTKH BOJIBI.

Tema 7. AHaspoOHBIE METOJbl OMOXUMHUYECKOW OYHMCTKHU. Y CTPOMCTBO BBICOKOHArpy-
KAEMBIX aHa’POOHBIX OYHMCTHBIX COOPYKEHUH (CENTHKTEHKOB, AMIIEPOB, METAHTECH-
KOB). Metoznl cHukenus nmokasatens BIIK, npuMensieMbie B HUX JJIs1 OYUCTKH CTOKOB.
Pexynepanus akTHBHOTO WIIA.

Tema 8. OuncTka B IPUPOIHBIX YCIOBUSIX. Y CTPOMCTBO €C1a00 HArpy aeMbIX OUHCTHBIX
COOpY>KeHUM (1mosell GuiIbTpanuu, Moyiei OpoIIeHHs], HUPKYJIALHNOHHO-OKACITUTENbHBIX
KaHAJIOB, (UIBTPYIOMIUX KOJIOIIIEB).

Tema 9. OuncTKa BOJbl, OCHOBaHHAs HA UMUTALlMM CAMOOYMILEHHS BOAOEMOB. buomia-
TO. JIoounCTKa BOJBI C TOMOIIBIO BBICIIEN BOJHOW PACTUTEIBHOCTH.

Tema 10. OCcHOBHBIE IPUHIUIIBI 0OPAOOTKH OCAJKOB MPOU3BOJICTBEHHBIX M TOPOJACKUX
CTOYHBIX BOJ. YIUJIOTHEHHE, CTaOWIM3alMsi, KOHIUIMOHUPOBAaHUE, O00E3BOKMBAHUE,
JMKBUJAIUS U YTUIIU3aLUs OCAKOB. Y CTPONWCTBO COOPYKEHUHM, 00eCcTIeunBarOIUX 00-
pabOTKy OCaJIKOB Ha Pa3HBIX CTYIMEHIX MpoOIEcca.

Tema 11. CxeMbl KOMIOHOBKM KOMIUIEKCHBIX OYMCTHBIX COOPYKEHUW PA3JIUYHBIX OT-
paciieil IPOMBIIIIEHHOCTH U CEJIBLCKOTO XO3SIMCTBA.

Tema 12. CxeMbl KOMITOHOBKM KOMIIJIEKCHBIX OUYHMCTHBIX COOPYKEHUN KPYIHBIX U MEJ-
KHX HAaCEJICHHBIX MTyHKTOB.

Tema 13. Bo1o3a00pHO-0YUCTHBIE COOPYKEHUSI U ycTpoicTBa. KoMIIOHOBKA CTaHIUM
BOJIONIOATOTOBKH JJISI HCTIOJIB30BAaHMS IPUPOJHBIX BOJI.

10



KonunuectBo 3aganunii

Ne te- | Bcero | OTKpbITOM | 3aKphITOM | Ha yCTaHOBJIE- | Ha yCTaHOBIIE-
MBI bopMbI dbopMbI | HHE ITOCIIEIOBA- | HHUE COOTBET-
TEJIILHOCTH CTBUS
koia-| % | kom-| % | KoiI-BO % KOJI-BO %
BO BO
1 7 7 172 0 0 0 0 0 0
2 10 10 [10,3| O 0 0 0 0 0
3 6 6 | 6,2 0 0 0 0 0 0
4 9 9 193 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 | 6,2 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 | 8,2 0 0 0 0 0 0
11 6 6 | 6,2 0 0 0 0 0 0
12 6 6 | 6,2 0 0 0 0 0 0
13 6 6 | 6,2 0 0 0 0 0 0
WUTOTO 97 97 | 100 O 0 0 0 0 0
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MEXAHUYECKAA U XUMHNYECKAA OYUCTKA BO/J1

Tema 1. O0mue Bonpocsbl. MexaHHYeCKasi OYUCTKA CTOYHBIX BOJ

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 CIICTYET MPEAYCMOTPETh:

e T1OTpeOJeHUE TPUPOTHON BOJBI, YBEIMYCHHE KAMUTAIBHBIX M IKCILTyaTallMOH-
HBIX 3aTpaT

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

® HarpeB OXJaXJaoIIel BOJIbI, pa30aBICHUE CTOYHBIX BOJ M MX IMOBTOPHOE HC-
MTOJIb30BAHUE

e [0Tepu OOOPOTHOM BOJIbI, KOPPO3UIO U OMOJIOTHYECKOE OOpacTaHue TpyoO, 3HAUU-
TEJIHHOE BO3PACTAHHUE PACX0/Ia BOIBI

3aganue 3
ITox xauecTBOM TEXHOJIOTHYSCKOM BOJIBI IIOHUMAIOT:

® BKYC, I[BET U 3amax

® [PUTOAHOCTH JJIsi OOUTaHUS TUAPOOMOHTOB

® 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 ATO:

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

® BOJbl, CTEKAIOIIUE C TEPPUTOPUN NPEATIPUATHI

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

® BOJbI OXJIAKJICHUSA, C BAKyyM-HACOCOB, KOHJIEHCATOPOB CMEIICHUS, CUCTEM TH/]I-
PO30JI0yJaIeHus], TOCIe MBIThS Tapbl, 000PY/I0BaHUS U TTOMEIIEHUMA

3aganue 5
[Tox 3aMKHYTOM CHUCTEMOM BOJHOTO XO3SMCTBA IMPOMBILIJIEHHOTO MPEINPUSITUS
IMOHUMAFOT:
® CHCTEeMY, B KOTOPOI BOJIa MOCJIE OYUCTKH COPAChIBA€TCS B MPUPOJIHBIN BOIOEM
12



CUCTEMY, B KOTOPOI BoAa 0€3 OYMCTKH MHOTOKPATHO UCIOJB3YEeTCS B MIPOU3BO/I-
CTBE, U IOTOM COpachIBaeTCs B BOJOEM

CUCTEMY, B KOTOPOW BOJIa MCIOJIB3YETCS B MPOU3BOACTBE MHOTOKpPATHO, 00pada-
ThIBaeTCs ¢ 00pa30BaHUEM OTXOOB, M OYHUIIIEHHOI cOpachiBaeTCsl B BOJIOEM
CHUCTEMY, B KOTOPOM BOJa HCIOJB3YyeTCS B MPOM3BOACTBE MHOTOKpPAaTHO 0Oe3
OYMCTKH WM TIOCJIE COOTBETCTBYIOIIECH 00paOOTKU, UCKITIOUAIOIIe 00pa3oBaHue
KaKUX-JI10O OTXOJ0B U COPOC CTOYHBIX BOJI B BOJIOEM

3ananue 6

B3BeleHHble 4acTULBI U3 CTOYHBIX BOJ MOKHO yIAJIUTh:
IpOLEKUBAHUEM, OTCTAUBAaHUEM, (PHIIBTPOBAHUEM
BBIMOPAXMBAHUEM U XJIOPUPOBAHUEM

KPHUCTAJUIA3ALMEH, OKHCIICHUEM U HEUTpaIu3anuen
KoaryJsuuen, GuibTpoOBaHUEM U O30HUPOBAHUEM

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

CTOYHBIX BO:

(uioTaTOp, IAEKTPOIMU3ED, AETA3ATOP

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

KHUPOJIOBKH, HOHOOOMEHHBIE KOJIOHKH, XJIOPATOPHI

a’POTEHKH, OMOPUIBTPBI, OIS OPOILICHHUS

Tema 2. PU3UKO-XMMHUYECKAA OYUCTKA CTOYHBIX BO/I.
OcHOBBI IPOLECCOB, YCTAHOBKH, PUHIIMII 1eHiCTBUS.

3amanue 8

DU3NKO-XUMUYECKNE METO/IBI OUMCTKH CTOYHBIX BOJ UCIIOIB3YIOT ISl YAAICHHUS:
IpyOOIMCIIEPCHBIX TTPUMECEH

BCIUTBIBAIOIIUX TPUMECEN

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

TOHKOJIMCIIEPCHBIX B3BELIECHHBIX YACTULL (TBEPABIX U KUAKUX), PACTBOPUMBIX Ta-
30B, MUHEPAJIbHBIX U OPraHUYECKUX BEIIECTB

3aganue 9
Koarynsuus aro:
IPOIIECC YKPYIMHEHUS TUCIIEPCHBIX YacTHUI[ B PE3yJIbTaTe UX B3aUMOJICHCTBUS U
00BEIMHEHUS B arperaThl
OCXKICHHE TPYyOOIMCIIEPCHBIX YACTHI] IO ICHCTBUEM CHIIBI TSXKECTH
pa3JelieHre Py TIOMOIIN TIOPUCTHIX MEPETOPOJIOK, TMPOIYCKAOIINX KUIKOCTh 1
3aJIePKUBAIOIINX TUCIICPTUPOBAHHYIO 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

KHUCIIOPOJI

BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS

3amanme 11

DneMeHTapHBINA aKT (JIOTAIIUN 3aKITF0YACTCS B CIECIYIONIEM:

00pa3oBaHKE KOMIUIEKCA «YaCTHIIA 3arpsI3HSIONIETO BEIIECTBA — My3bIPEK BO3MY-
Xay», MOJIbEM €ro Ha MOBEPXHOCTh U 00pa30BaHUE MEHHOTO cJIosi ¢ 00jee BBICO-
KOM KOHUEHTPAILIMEH YaCTHUILl, YEM B UCXOJHOM CTOUYHOM BOJE

azIcopOLMs MOJIEKYJIbI (PIIOKYJITHTa Ha TTIOBEPXHOCTH KOJUTOMIHBIX YacTHIl, 00pa-
30BaHUE CETYATOU CTPYKTYPHI MOJIEKYJ (hJIOKYJISIHTA, CIUITAHUE KOJIJIOMIHBIX Ya-
cTull 3a cuet cui Ban-gep-Baansca

XJIONbA TUAPOKCUAOB METAIIOB YJIABIMBAIOT KOJUIOMJHBIE W B3BEIICHHBIE 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 OPraHUYECKHX BEIIECTB, €CIHU
KOHIICHTpAIUs 3TUX BEIIECTB HEBEIUKA, OHU OMOJIOTMYECKH HE Pa3laraloTcs Wiu
SIBJISIFOTCSI CHJIBHOTOKCUYHBIMU

OT JIETKOOKUCJISIOIIUXCS OPraHUYECKUX BEIIECTB, IPyOOAUCIIEPCHBIX MPUMECEH

3ananue 13

HNonooOMeHHasi OUYMCTKA IPUMEHSETCS JJIs1 U3BJICUEHUSI U3 CTOUHBIX BOJ:
METaJIOB (LIMHKA, MEY, XpOMa, HUKEJS, CBUHLA, PTYTH, KaJAMHUs, BaHAIUsA, Map-
raHia), COeIMHeHU MbIIbsIKa, (Gochopa, TUAHUCTBIX COCIMHEHUN U paguoaK-
TUBHBIX BEIIECTB
HeTH U KUPOB
TOHKOAMCIIEPTUPOBAHHBIX M KOJJIOMIHBIX YACTHULL

3aganue 14

DKCTpareHT JA0JKEH:
OBITH MIUPOKO PACIIPOCTPAHEH B MPUPOJIC
00J1a1aTh BBICOKUM KO3(PGUIIMEHTOM 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 (QIBTPOBAHUS PACTBOPOB UEpe3 IMOIYIPOHHUIIAEMBIC MEMOpaHBI IO
JIaBJICHUEM, TIPEBBIIIAIOIIAM OCMOTUYECKOE JABICHUE
MIPOIIECC CMEIIMBAHUS CTOYHOM BOJBI C OPraHUUYECKUM PACTBOPUTENIEM C 00pa3o0-
BaHHEM JBYX XKUJIKUX (a3
IPOIIeCC B3aUMO/JICUCTBUS pacTBOpa ¢ TBEpoi (pa3oi, o0amaromieii CBoMCcTBaMH
0OMEHUBATh MOHBI, COJIEpIKAIIMECS B HEM, Ha APYrue MOHBI, TPUCYTCTBYIOIINE 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 U3 CTOYHBIX BOJ LIEHHBIC TIPO-

JTYKThI 0€3 HUCTOIB30BAHMS XUMUYECKUX PEAareHTOB, HO C OOJIBIIUM PacXo0JIOM dJIeK-
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 PA3JINUYHBIX PEAareHTOB
C UCIIOJIb30BaHUEM MUKPOOPTaHU3MOB

3aganue 19
HeuTpanuzanuro CTOYHBIX BOJ IPOU3BOMAT:
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e i noBbimeHust pH
e Ui moHKeHus pH
e s HeTpanu3anuu 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 HEIENECOOOpa3HO HIIM HENb3s
U3BJIEYb JPYTUMU CIIOCOOaMU

e 1pu OOJIBIION MYTHOCTH CTOYHBIX BOJI

® [IpU KHUCIIOW pEaKuu CTOYHBIX BOJ

3aganue 22

MeTobl BOCCTAaHOBIIEHUSI IPUMEHSIOT JJIsl YAJIE€HUS U3 CTOYHBIX BOJI;
COCMHEHUN PTYTH, XpOMa, MBIIITbSIKA

HUTPHUTOB, aJIbJCTHI0B, (EHOJIOB, [TMAHUIOB

CEepPOBOIOPO/Ia, THAPOCYIb(PHUIa, METUIICEPHUCTHIX COCTMHCHUIN
Kenesa

3aganue 23
B xauecTBe peareHTOB /i YIAJICHHS U3 CTOYHBIX BOJl MOHOB TSKEIBIX METAJIIIOB
UCIIOJIb3YIOT:
® XJIOp, MIEPOKCHU] BOJOPO/IA, KUCIOPO, MUPOJIFO3UT
e cynbduj xenesa, OOpruapusl HATpUs, TUIPOCYIbGU HATPHUS, TUAPA3UH, TUOK-
CHJI Cepbl, TUOKCUJ yTIepoaa
® THUAPOKCHIIBI KaJbIUsS U HATPHsI, KapOOHAT HATPHUS, CYIbPUABI HATPUSI

Tema 4. YcTpoiicTBO COOpPY:KeHN XMMUYECKON 0UYMCTKHA BO/bI.
Coopy:KkeHus1 3JIEKTPOXUMUYECKOH M PU3NKO-XUMHIECKON 0UYUCTKH BOIbI

3ananue 24
[TpeumymiecTBa BakyyMHOM (prioTanuu:

e (00pa3oBaHME MYy3BIPHKOB T'a3a U WX CIMIIAHUE C YACTUIIAMH MPOUCXOJUT B CIIO-
KOMHOM cpefie (BEpOSITHOCTh pa3pyIllIeHUs arperaroB My3bIpeK-4acTHIla CBEACHA K
MUHUMYMY); 3aTpaTa SHEPTUH Ha MPOLIECC MUHUMAaJIbHA
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® HE3HAYUTENbHAsl CTENEHb HACHIIICHHUSI CTOYHBIX BOJ My3bIPhKAMH Tra3a, HEBO3-
MO>KHOCTh TIPUMEHEHHUSI METOJAA MPH BHICOKOW KOHIIEHTPAIIMU B3BEIICHHBIX Ya-
CTHII, HEOOXOAMMOCTh COOPYKECHHSI TEPMETHUECKH 3aKPBITHIX (DIOTaTOPOB; pas-
MEIICHNE B HUX CKPEOKOBBIX MEXaHU3MOB

® HEOOXOAMMOCTH pa3MeIIeHHs! PIIOTAITMOHHBIX KaMep Ha OOJIBIION BBICOTE

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

® CTOYHYIO BOJIy HACBHIIIAIOT BO3AYXOM IPU aTMOC(EPHOM JaBJICHUU B a’dpallioH-
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 YaCTUILIAMH BBIACISIETCS 110 aTMOC(HEPHBIM JJaBICHHUEM

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

3ananue 26
[IprMeHEHNE UMITEITIEPOB NTO3BOJISET:

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

® TIOBBICUTH A((HEKTHBHOCTH MPOIECCAa OYUCTKH, T.K. MPU BBICOKUX CKOPOCTSIX
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
Konctpykius 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 MOAAIOT B LIMKJIOH, I'/ie ra3oBas ¢aza oTaensieTcsi oT kujakoctu. U3 muk-
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JIOHA CMECh BOJBI C IEHOW MOCTYNAaeT B OTCTOMHUK, IJI€ MPOUCXOIUT pa3CICHUE.
Bopa noctynaer B mepBylo Kamepy cernaparopa, a neHa — B KaMepy KOHIUEHTpPHU-
poBaHuUA

CTOYHYIO BOJAY IOJIAIOT BHYTPh KaMEPHI, IJ1€ BBIACISAIOTCSA My3bIPbKH ra3a, KOTO-
pbl€ BCIUIBIBAIOT BBEPX, 3aXBaTbhIBasl B3BEUICHHbIC 4YacTUIbL. [IeHHBIN ciol ¢
TBEPABIMU YACTUI[AMU MOBEPXHOCTHBIM CKPEOKOM YAAISIIOT B HMUIAKONPUEMHHUK.
OcBeTJICHHYIO BOJy BBIBOAST U3 KaMepbl. TBepible 4acTUIIbl, OCEAAIONINE O]
JNEeWCTBUEM IPABUTALIMOHHON CUJIBI HA JTHO KaMEphI, JOHHBIM CKPEOKOM CJIBUTAIOT
B IIPUEMHUK H YAAISIOT Yepe3 TPyOOorpoBO/I

AKTUBHBIN yrOJb Yepe3 BOPOHKY MO TpyOE HEMPEPHIBHO MOCTYIAET MOJ pacipe-
JnenuTenbHyto pemetky. CTouHas Boja 3aXBaThIBAaeT 3€pHA aICOPOEHTA U IIPOXO-
JIUT BMECTE C HUMHU 4epe3 OTBepCTUs pemeTku. Hax pemeTkoi oOpa3yeTcs 1nces-
JIOOKIDKEHHBIM CJIOM, B KOTOPOM HJET MPOoIecC OYMCTKU. M30BITOK yIis MOCTY-
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 AECHCTBUSA

HENIPEPBIBHOTO JICUCTBHS

IIEPUOIAYECKOr0 U HENPEPBIBHOTO ICUCTBUS

3ananue 30

HenpepbIBHBIIT HOHOOOMEH MO3BOJISIET:

YMEHBIITUTE 3aTPaThl CMOJIBI, PEArCHTOB IS PeTeHepaIliy, TPOMBIBHON BOJBI, a
TaK)Xe MPUMEHATH 00J1ee KOMITAaKTHOE 000pyA0BaHNE

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

MCITOJTh30BaTh KOJOHHBI KaK C JBIDKYIIMMCS CIIOEM CMOJIBI, TaK M C KHUIISIIAM
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 MPOUCXOIUT MPUCOCAUHECHHUE DJIEKTPOHOB, T.€. MPOTEKAET PEAKIMA BOCCTa-
HOBJICHUS

Ha TOJIOKUTEIBLHOM JJIEKTpojie (aHOJE) MOHBI MPUCOSAUHSIOT AJEKTPOHBI, T.C.
MPOTEKAET PEAKLMS IJIECKTPOXUMUAUYECKOTO OKHUCIIEHUS; HA OTPULIATEIBHOM JJIEK-
TPOJAE — KATOJI€ OTJAIOT 3JIEKTPOHBI, T.€. IPOTEKAET PEAKLM BOCCTAHOBJICHHUS
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Ha IT0JIOKUTCIBbHOM OJICKTPOJLC (aHOIle) HOHBI IIPUCOCAUHAIOT DOJICKTPOHLI, T.C.
IMPOTEKACT p€aKuus SJICKTPOXUMHUYCCKOI0O BOCCTAHOBIICHHA; HA OTPULIATCIbHOM
QJIEKTPOAC — KaTOAC OTAAIOT 3JICKTPOHBLI, T.C. IPOTCKACT PCAKIIHUA OKUCIICHUA

3aganue 32

B kadecTBe aHOIOB UCTIOJIB3YIOT:

MONHO/IeH, CIUTaBbI BOJIb(hpaMa ¢ KeIe30M WM HHKEJIeM, TpaduT, HEepiKaBero-
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. buoxumMuyeckne MeTOAbl OYMCTKH CTOYHBIX BOA. Y CTPOMCTBO BbI-

COKOHAIPYKAeMbIX A3POOHBIX OYHUCTHBIX COOPYKEeHUH (A3POTEHKOB U OUOPHJIb-

OT:

TPOB).

3amanue 33
buoxuMuueckre METOIbl OUMCTKH BObI MPUMEHSIOT JJISI OUUCTKU CTOYHBIX BOJ]

TSKEJIBIX METAJIOB

BBICOKOTOKCUYHBIX BEIIIECTB

B3BEIIICHHBIX YaCTHI]

PACTBOPEHHBIX OPraHUYECKUX M HEKOTOPBIX HEOPraHMYeCKUX (CepoBOOPOA,
Cynb(uI0B, aMMHUaKa, HUITPUTOB) BEIIECTB

3ananue 34

BIIK 3t0:

KOJIMYECTBO KHUCIIOPOJd, HCIOJI30BAHHOIO MpH OMOXMMHUYECKHUX MpoIeccax
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, SKBUBAICHTHOE KOJIMYECTBY PACX0yeMOI0 OKUCIUTES,
HEOOXOJIUMOTO JIJISI OKUCJIEHUSI BCEX BOCCTAHOBUTEJICH, COAEPKAIIMXCS B BOJIE

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

AUMO, YTOOBI CTOYHBIC BOJBI HC COACPIKAJIN:

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, BOJOPOCIIEN
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 OCaJACHUSI aKTUBHOTO HJIa

KOJIMYECTBO OAKTEPUM, OKPYKEHHBIX CIIM3UCTON KarcCyJIon

3aganue 38

OCHOBHBIM TOKa3aTeaeM, HEOOXOIUMBIM JIJI pacueTa U AKCILUTyaTallui TPOMBIIII-

JICHHBIX coopymeHHﬁ JJI4 OYHUCTKH BOJ SABJIICTCA:

BIIKs
BHKHOJ’IH

BIIK 0,/ XTIK
XIIK

3ananue 39

VYBEIUYUTH CKOPOCTh OMOXMMUYECKUX PEAKLIUA MOXKHO:

3HAYUTEIBHBIM MOBBIIEHUEM TEMIIEPATYPHI

n00aBJIeHUEM aHTUOMOTUKOB

no00pOM ONTUMAJIBLHOW TemnepaTypsl U pH A MOBbIIEHUsS aKTUBHOCTH (pep-
MEHTOB

N00aBIIEHUEM COJIEH TSXKENbIX METAJIIOB

3aganue 40

«BcrmyxaHuey» akTUBHOTO WJIa TPOUCXOJINT:

U3-32 UHTEHCUBHOTO Pa3BUTH HUTYATHIX (OpM OaKTepuii 1Mociae COpOMpOBAHMS
COJIEN TSKEJBIX METAJJIOB

rude MUKpOOPTaHU3MOB B PE3YJIbTaTe TOBBIMIECHUS 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 JIJISi OYUIIECHUS CTOYHBIX BOJI U arpOKYJIBTYPHBIX IIEJICH

KacKaJ TPYAO0B, Yepe3 KOTOPhIC C HEOOJBIIOW CKOPOCTHIO MPOTEKAET OCBETIICH-

Hast WJIM OMOJIOTMYECKHU O4YHIIICHHAsA CTOYHAaA BOJAAa
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&KeJe300€TOHHBIE a3pUPYEMbIE PE3EPBYaPHI

3ananue 42

B 6uodunpTpax crouHas Boja QuibTpyeTcs yepes:

CIEIUaIbHO TOATOTOBJICHHBIC 3E€MEJbHBIE YYaCTKU, HCIOJIb3yeMble OJIHOBpE-
MEHHO JIJII OYHIINCHUS CTOYHBIX BOJ U arpOKYJIbTYPHBIX IIeJei

KacKaj PYJ0B, Yepe3 KOTOPhIE ¢ HEOOJBIION CKOPOCTHIO MPOTEKAET OCBETIICH-
Hasi WK OMOJIOTUYECKU OUMILIEHHAs CTOYHAs BOJIa

CJIOM 3arpy3Ku, OKPBITHIN TJIEHKON U3 MUKPOOPTraHU3MOB

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 HE0OX01uMa JJIS:
YIIYYLIEHUs OCAKICHUS B3BELLIEHHBIX YaCTUL]
HACBIICHUS BOJBI KUCIOPOIOM U MOAACPKAHUSA Ujla BO B3BELLIEHHOM COCTOSIHUU
CTaOMJIM3aIIMM XUMHYECKOTO COCTaBa aKTUBHOT'O WJIa
3ananue 44
B aspoTeHKax-BBITECHUTEIAX BOAY U WUII ITOJAIOT:
B HA4aJI0 COOPYKEHUSA, a CMECh OTBOJIAT B KOHILIE €TI0
PABHOMEPHO BJI0JIb JUIMHHBIX CTOPOH KOPUAOPA 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 HAJIMYKUKU BPEIHBIX ITPOU3BOACTBEHHBIX TPUMECEH

IIPU OYHUCTKE BHICOKOKOHIIEHTPUPOBAHHBIX 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 IOBEPXHOCTh KOHTAKTAa 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 a3pallvi:

CKaTbII BO3/1yX BO3IyXOyBKOU MOJAIOT YEPE3 MOPUCTHIE KEPAMUYECKHUE TIITUTHI
IPOUCXOJUT MEPEMEIINBAHUE KUIAKOCTH PA3JIMYHBIMUA yCTPOWCTBAMH, KOTOPBIE
o0ecreunBaroT 1po0aeHue CTpyd BO3IyXa

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

3aganue 49

B kauectBe 3arpy3ku OMOPUIBTPOB UCIOJIB3YIOT:

AKTUBUPOBAHHBIN yrOJb

AKTUBHBIN HJI

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

3amanue 50
KoHeuHBIM MPOAYKTOM HUTPU(DHUKALIMK OPTaHUYECKUX BEIECTB SBISETCS (SIBIIS-

I0TCH):

HHA:

aszor

HUATPUTHI

HUTPATBI

aMMOHMWHBIE COEITUHEHUS

Tema 7. AHa3poOHBIC MeTOAbI OMOXUMHUYECKOM 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, OOpa3yIOUIUXCS TMPU OMOXMMUYECKOW OYHCTKE U Kak
MEPBYIO CTYNIEHb OYUCTKHU MPOMBIIIUICHHBIX CTOYHBIX BOJI, COJCPKAIUX OpPraHHU-
YeCcKHe BEIeCTBa, pa3pyliaeMbie OpoKeHUEM

3aganue 52
B 3aBuCHMOCTH OT KOHEYHOTO MPOAYKTa Pas3IMYar0T CIASAYIONINE BUIbI OpOXKe-

CIIUPTOBOC
MOJIOYHOKHCIIOE
POTITMOHOBOKHUCIIOE
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

IPONUOHOBOKHUCIIOE

METaHOBOE

3ananue 55

[Ipornecc OGpokeHUST TPOBOSIT:

B a9POTEHKAX

B METaHTEHKax

B OMOQMIIbTpax

3ananue 56

JI1st MOCTHKEHUS BEICOKOM CTETICHH aHadpPOOHOTO COpaKMBaHMsI HEOOXO0IUMO:
cOOJTI0/IaTh TT0 BO3MOXXHOCTH BBICOKYIO TEMIIEPATypy IpoIiecca, KOHIICHTPAIIUIO
0€3307pHOTO BellecTBa Oosee 15 /7, MHTEHCUBHYIO CTENEHb MEepeMEeIIMBaHMs,
pH cpener1 6,8-7,2

00ecreunTh BEICOKOE HACBIIIEHUE 0CaJIKa KUCIOPOI0M

o0ecreyuTh MPUCYTCTBUE KATUOHOB TSKEJIBIX METAJUIOB, U30BITOK 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 COOPYKEHUSIMHU ITPOTEKAIOT!

¢ O0JIBIIIEH CKOPOCTHIO

C MEHBIIIEN CKOPOCTBIO

C OIMHAKOBOW CKOPOCTBIO

3aganue 58

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

MUKpPOOPraHU3MOB OMOTIEHKH

3amanue 59
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XKart:

CrouHbIe BOJbI, HAIIpaBJIsIEMbBIC Ha OYHUCTKY B €CTCCTBCHHBLIX YCJIOBHAX COOCP-

TSKEITbIE METaJLTbI
OakTepuu

COJu

B3BCIIICHHBIC BEIIECTBA

3amanue 60

[Tonst punbTpay KCIOJIB3YIOTCS:

JUISL BEIPAIMBAHUS CEIbCKOXO03SMCTBEHHBIX KYIbTYP
TOJBKO JJI OYHCTKH CTOYHBIX BOJI

JUISL TIOCAIKU JIEPEBhEB U KYCTAPHUKOB

3amanue 61

[TpeumytiecTBa 3eMJEAETbUYECCKUX MOJICH MEPE] ad9POTEHKAMU COCTOUT B:
CHIKEHHMH KalUTAIBHBIX U AKCIUTyaTallMOHHBIX 3aTpat

HCKJTIOYEHUH cOpOCca CTOKOB 3a MPEeIeIibl OpOIIaeMOM IO

00eCTIeYeHUH BBICOKMX M YCTOMYMBBIX YPOXKAEB CEIIbCKOXO3SWCTBEHHBIX pacTe-
HUM

BOBJICUCHHUH B CEIILCKOXO3SIMCTBEHHBI 000POT MaJIONPOTYKTUBHBIX 3€MEITb

BCE BBINICTIEPEUUCICHHOE

3aganue 62

[Tonsa opomieHus yCcTpauBaroT Ha:
IIeCYaHBIX ITOYBaX

CYTJIMHUCTBIX MTOYBaX
YEPHO3EMHBIX MTOYBAX

BCEX BBIIICTIEPEUNCIICHHBIX TTOYBAX

3aganue 63

B nporiecce OMoI0ru4ecKoil OYMCTKH Ha MOJISIX OPOIIEHUSI CTOYHBIE BOJIBI:
IPOXOJAT uepe3 (PUIbTPYIOMIMI CJIOW MOYBBI, B KOTOPOM 3aJIEP>KUBAIOTCS B3BE-
IIICHHBIC W KOJUTOMJIHBIC YaCTHIIBI, 00pa3ys B IMOpax TPyHTA MHUKPOOHATHHYIO
IJICHKY, KOTopas ajcopOupyeT 3arpsi3HsonIe BemecTBa. Kucimopoa Bo3myxa
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 TTOATOTOBJIICHHBIC 3E€MEJIbHBIC YYaCTKH, HCIOJIb3yeMbIe OJIHOBpE-
MEHHO JIJISi OYUIIECHUS CTOYHBIX BOJI U arpOKYJIBTYPHBIX IIEJICH
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KackaJ NpyAoB, 4epe3 KOTOPbIE C HEOOJBIION 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. OuncTka BOJbl, OCHOBAHHAS HA MMHUTAIIMY CAMOOYMILEHN BOJ0€-
MoB. buomiaro.

3amanne 66

K BBICIIIMIM BOJHBIM PacTEHUSM OTHOCST:

COCYJIMCTBIC pACTCHHMS, OOUTAOIIME B BOJIHOM cpejie

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

3aganue 67

Briciie BoiHbIE PACTEHUS BBIMOJIHSIOT B BOJIOEME Clienytonue yHKIIUN:
(bUIBTPALIMOHHYIO

MOTJIONIEHHUS U HAKOILJICHUSI HEOPTaHUYECKUX U OPTaHHMYECKUX BEIEeCTB
MUHEPATU3YIOIIYI0 ¥ OKHUCIUTEIBHYIO

JETOKCUKAIIMHA OPTAaHUYECKHUX 3arps3HATEIICH

BCE BBINICTIEPEUNCIICHHBIC

3aganue 68

buomiato npeacTaBisitoT coOoi:

CIEIUaIbHO TTOATOTOBJIICHHBIC 3E€MEJbHBIC YYaCTKH, HCIOJIb3yeMbIe OJIHOBpE-
MEHHO JIJIS OYHIICHUS CTOYHBIX BOJ U arpOKYJIbTYPHBIX IIeJei

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

PAI MapalyIeIbHBIX WIIM TOCJIEIOBATEIFHO COCAMHEHHBIX KaHAJIOB, 3aCaKCHHBIX
BBICIICH BOJHOW PACTUTEIBLHOCTBHIO, JIMOO TPYIAbI-QUIBTPBI C TIOJIOCAMHU W3
TPOCTHHKA, MIOCAKEHHOTO Ha CTICIIMAIBHBIX ITOIBOAHBIX TPEOHSIX

3amanue 69

[Ipu skcrutyaTanuu 6MoIIaTo He0OX0IUMO:

MTOCTOSIHHO TOJICPKUBATh OYEHBb BBHICOKYIO TUIOTHOCTh MOCAIKH BOJHBIX pacTe-
HUH, 9TOOBI 00ECTICUUTH XOPOIIYI0 OYUCTKY CTOYHBIX BOJI
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€XeroIHO Wi 1 pa3 B 2 rojia BhIKAIIUBATh BOAHYIO PACTUTEIBHOCTD, UTOOBI M3-
0ekaTh BTOPUYHOTO 3arpsi3HEHHS BOJBI MPH PA3JIOKEHUU OTMHUPAIOIIUX PACTH-
TEJIbHBIX TKaHEH

MIOCTOSTHHO TTPOPEKUBATH 3aPOCIIM BOJAHBIX PACTCHUM, YTOOBI HE 3a00J1aYUBTh CH-
CTEMY OYHUCTHBIX KaHAJIOB

3amanme 70

Jy1st BRIpanuBaHus Ha OMOTTATO MOKHO MCIIOJIb30BaTh:

Jt00bIe BUJIBI BOJTHBIX pacTCHUMN

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

TOJBKO IIJIABAIONIME HA MOBEPXHOCTH BOJBI PacTeHUs (PsACKHU, MHOTOKOPEHHHUK,
TTUCITHSA )

KOMILIEKCHBIA HA0Op BHUIOB BOJAHBIX PACTECHUH, HANOOJIee MOAXOAMIINX JIJIs TaH-
HOM KJIMMATHUYECKOW 30HBI U MAaKCHUMAaJbHO HCIIOJIB3YIOIMINX B COOCTBEHHOM Me-
Ta0OoJIM3ME 3arpsI3HSIONINE BEIIECTBA CTOYHBIX BOI

3aganue 71
buoruiaTto ucnoib3yroT 1JIsi OYUCTKU CTOYHBIX BOJL:
C BBICOKOM KOHIEHTPAIUEN TSKEIBIX METAIIIOB
C BBICOKOM KOHIIEHTPAIIMEN MTOBEPXHOCTHO-AKTUBHBIX BEILIECTB
I JOOYMCTKUA CTOYHBIX BOJ NMPEANPHUITHNA JETKOW, METAJLUTYPrUUE€CKOU, YTrOJib-
HOM TMPOMBIIIICHHOCTH, >XUBOTHOBOJUECKUX KOMIIJIEKCOB, OBITOBBIX CTOYHBIX
BOJI
BCEX BBIIIETIEPEUUCIICHHBIX

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

CTAHIIUHA BOAOITOAI'OTOBKH ITPUPO/IHBIX BO/.

Tema 10. OcHOBHBIE NPUHIIUIIBI 00PA0OTKH 0CAIKOB NMPOU3BOJICTBEHHBIX U

TOPOJACKHMX CTOYHBIX BO/I. YCTPOIICTBO COOpPY:KeHMi, 00ecneunBalIUX 00padoOTKy

0CaaAKOB.

3ananue 72

Ocanku, oOpa3yromrecs B mporecce ONOXUMMHUYSCKON OUYHCTKU:

B OCHOBHOM MHHEPAJHLHOTO 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 JaCTH OPraHHUYCCKOro BCHICCTBA Ha

JTUOKCHU] YIJIepoaa, METaH U BOJY

MpEeABAPUTEIbHON OJTOTOBKH Mepe]l 00€3BOKMBAHUEM WM YTUIM3aLUEN

3agaaue 76

OT ycnoBHil KOHAMITMOHUPOBAHUSI 3aBUCHT:
IIPOM3BOIUTEIILHOCTD anmapaToB 00€3BOKHUBAHUS
YHUCTOTA OTIECIIECMOM BOJIBI

BJIAXKHOCTEL 00€3BOKEHHEIX OCaIKOB

BCE BBINICTIEPEUUCICHHOE

3aganue 77

O06e3BOXKMBaHKUE OCAIKOB IIPOBOJIST:

B METAHTCHKAaX, CENTUKTCHKAaX

B OTCTOMHHKAX U OCBETIIUTEIIIX

Ha MJIOBBIX ILIOMIAJKaX U MEXaHUUYECKUM 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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KOI/Ia YTWUJIM3allMsl OCAJIKOB HEBO3MOKHA WJIM HeleJecoo0pa3Ha, €Clu OTCYT-
CTBYIOT YCJIOBUSI XPaHEHHS

IUIsl TOATOTOBKH K PEKYIIEpaLUU

IUISL Pa3pyLICHUsT KOJUIOUIHOM CTPYKTYPBI OCaJKa

JUISL YITY4IIEHUS BOJAOOTIAIOIINUX CBOMCTB OCAIKOB

Tema 11. CxeMbl KOMIIOHOBKH KOMILJIEKCHBIX OYMCTHBIX COOPY/KEHUI pa3-
JIMYHBIX OTPac/ieiil MPOMBIILIEHHOCTH U CeJIbCKOT0 X0351iiCTBA.

3amanue 80

Bb160p METOI0B OUMCTKH CTOYHBIX BOJ] IPOU3BOJIUTCS C YIETOM:

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

KOJHWYECTBA CTOYHBIX BOJ]

HaJUYHs y TPEINPHUATHS HEOOXOUMBIX JJIS Mpoliecca 00e3BpeKUBAHUS dHEPIe-
TUYECKUX U MaTepHUaATIbHBIX PECYpCOB (Map, TOIUIUBO CXKAThIM BO3AYX, JIEKTPO-
SHEPrusi, peareHThbl, COPOCHTHI), a TaKKe HEOOXOAUMOM TIJIOIIAAN JIJIsI COOPYXKeE-
HUSI OYUCTHBIX YCTAHOBOK

3 PeKTUBHOCTH TpoIecca 00E3BPEIKUBAHUS

BCETO BBINICIIEPEUNCICHHOTO

3aganue 81

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

MBINUICHHOCTH JJI YAAJICHUA B3BCIICHHBIX BCIICCTB IIPUMCHAIOT!

peleTKn

cUTa

JPOOMIIKU

3aganue 82

’KuponoBKkH yCTaHABIMBAIOT Ha:
Mac03aBo1ax

(dabpukax nepBUYHON 00PaOOTKHU HIEPCTH
MSICOKOMOHMHATax

CTOJIOBBIX

BCEX BBIIICTIEPEUNCIICHHBIX

3aganue &3

OnoTaKI0 UCTIONB3YIOT MPEATPUSITHUS:
HedTenepepadaThIBatOINE
LEJUTIOJI03HO-0yMaXKHbIE

KOKCBEHHBIE

MAaIIMHOCTPOUTEIHHBIC

XUMHUYECKHE

BCE BBILLICIIEPEUUCIICHHBIE
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3amanue 84
JI71s1 OYUCTKY CTOYHBIX BOJ OT ITMAHUJIOB, 0OPA3yIONIUXCS HA MPEANPUITHIX Ma-

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

OTCTauBaHUS
GunbTpanu
ANEKTPOXUMUICCKUC
dbaoTanuu

3amanue 85
Conu 1yHKa, MEU, HUKES, CBUHIIA, KaIMUsI, KOOAIbTa COAECPKATCS B CTOYHBIX

BOJax:

rOpHOOOOTraTUTEIBHBIX (PaOpHK

METAJUTYPTrHYECKUX, MAIIMHOCTPOUTEIBHBIX MTPEIIPUSTHIA
XUMUYECKHUX, XUMHUKO-(hapMaIleBTHUECKUX MPEIIPUATHI
BCEX BBIIIETICPEYHCICHHBIX TPEANPUITHIA

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

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

HACCJICHHBIX ITYHKTax:

BO3MOXXHO
HEBO3MOXKHO
BO3MOHO, TOJIbBKO MCHBIINX Pa3MCPOB

3aganue 87

['pyrmiroBeie CHCTEMBI OYMCTKH CTOYHBIX BOJ IPUMEHSIOT:

B pailloHaX ¢ OOJIBIIION TUIOTHOCTHIO HACEIICHUS IMPU OTHOCHUTEIIBHO OJIM3KOM pac-
MTOJIOKEHUHU HACEIICHHBIX MTYHKTOB JIPYT K JIPYTy

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

KaK BpEMEHHBIC B TIEPHO/] HAYAJIBHOTO CTPOUTEIIHCTBA OUMCTHBIX COOPYKESHHM

3ananue 88
TpeboBanust, MpeIbABISIEMBIE K JJOKAIBHBIM OYHCTHBIM CHCTEMaM:
IPOCTOTA IKCIUTYaTAIUU
BBICOKAsl HAJIEXKHOCTh PabOThl COOPYKEHUN MaJIOil MPOIMYCKHOW CIOCOOHOCTHU C
HECJIOKHBIMU TEXHOJIOTUYECKUMU CXEMaMHU
IIPOCTOTA KOHCTPYKLIHH, 3aBOJCKOE U3TOTOBJICHHE U MOHTaX Ha 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 cTaOUIM3aIMK N30BITOYHOTO AKTUBHOT'O MUJIa

BCE BBIIICTICPECUNCIICHHBIC

3amanmne 90

JIJ1s1 TIOTHOM OYMCTKH CTOYHBIX BOJ MajbIX HACEJIICHHBIX ITYHKTOB MOTYT MpUMeE-

HATBHCA:

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

AOPAIMUOHHBIC YCTAHOBKHU C 33p06H0ﬁ CTa6I/IJII/IBaHI/Ieﬁ M30BITOYHOTO aKTUBHOTO
Hniia

HUPKYJSIITUOHHBIE OKACTUTEIbHBIE KaHAJIbI
KareJbHble OMO(PUIBTPHI

noJist GuiIbTpauu, PUIBTPYIOLUINE KOJIOALBI
OMOJIOTHYECKUE MIPYIb

BCE€ BBILIENIEPEUHUCIEHHBIE COOPYKEHUS

3aganue 91
O06e33apaxMBaHUEe OYUIIEHHBIX CTOYHBIX BOJI MaJibIX HACEJICHHBIX MYHKTOB IPO-

HU3BOAUTCA C LICJIBIO.

YAaJICHUA U3 CTOYHBIX BOJ KUIIEYHOM MMaJTIOUKH

YHHUYTOXCHUA IIATOI'CHHBIX MHUKPOOPIaHU3MOB U YCTPAHCHHUA OIIACHOCTH 3apaKce-
HHUA BOOAOEMA DTUMH MI/IKp06aMI/I IIPpH CITYCKE B HCTO OYHUIICHHBIX CTOYHBIX BOA
OKMCJICHHA OPraHUYCCKUX BCHICCTB, COACPIKAIUXCA B CTOYHBIX BOJaX

YAaJICHHUA B3BCIICHHBIX BCIICCTB

Tema 13. Bono3adopHo-04HCTHBIE COOpPY:KeHHs U ycTpoiicTBa. KoMmoHnoBka
CTAHIIUIT BOIONIOATOTOBKH /ISl HCIOJIb30BAHUSA MPUPOIHBIX BOJI.

3ananune 92

Boio3abopsl npeHasHaYEHBI 1J14:

3a00pa pacyeTHOTO PacX0/1a BOIBI

3aIUTHI CUCTEM BOJIOCHA0KEHUS OT MO aHMs C BOJIOH TUTABAIONTUX MPEIMETOB
3aIIUTHl CHCTEM BOJOCHAOKEHUSI OT IMOMAaJaHusl C BOJOM IUIAHKTOHA, BOJIOPOC-
JIeH, pBIOBI, KPYITHBIX HAHOCOB

BCETO BBIIIEIIEPCUUCICHHOTO

3amanne 93
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K B0103a00pHO-0YMCTHBIM COOPYKEHUSM OTCTOMHOIO 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)KEHUS 1O BBITIOJHEHUIO UMHU TEXHOJIOTHYECKUX

byHKIU 1ensaTcs Ha:

GuIbTpyIOIKe yCTPOWCTBA, MPEJOTBPAIIAIOIINE MOMaJaHue B KCIUTyaTalluOH-
HbI€ KOJIOHHBI CKBaXKMH U IIaXThl TOPU3OHTAIILHBIX BOJ03a00POB MECKa U COOPY-
KEHUS JUIS Jlera3alui U PU3NKO-XUMUYECKON OYMCTKU BOJIBI OT JKele3a
IIOBEPXHOCTHBIE U MOA3EMHBIE

pyciioBble, OeperoBble ¥ KOMOMHUPOBAHHbBIE

TUAPOLUKIIOHBI, CETYATHIE U 3€PHUCTHIE (PUIIBTPHI

3aganaue 95

BoionpoBoHbIE KaHAJBI IO CIOCO0Y M0JIa4X BOJIBI MOTYT OBITh:

OC3HAIOPHBIMHU (CAMOTEUHBIMU) ¢ OTKPBITBIM 3€PKAJIOM BOJIbI

HaropHbIMU (BOJIa TPAHCIIOPTUPYETCS 32 CUET JABJICHHS, CO3/]aBa€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
OuIbTPYIOIIME BOJOTPUEMHUKH 00€CTICUNBAIOT:
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® KOMIUIEKCHYIO 3alIUTy BOJI03a00POB OT BCEBO3MOKHBIX B3BECEH
® YVYIy4YIlIEHHE KayecTBa OTOMpPAaeMOM BOJbI /O IMOKa3aTesei, YIPOILAIIINX €€
JalbHENITYI0 00paboTKy

® [IPUMEHUMOCTH B PA3JIUYHbBIX IPUPOTHO-KIUMATUYECKUX YCIOBUAX

® DSKOJOTMYHOCTh BOJONpPHEMA B CUCTEMAaX BOJOOOECTICUEHUS

® BCE BBILICIEPEUUCIICHHOE
3.4. JlabopaTopHas padora
Tematuka nmabopaTtopHbIXx pabOT yCTaHABIMBAETCS B COOTBETCTBHM C pabouel mpo-
rpaMMO TUCITUTUIUHEI.

[Tepedenn Tem 1a0OpaTOPHBIX pPadOT.

1. Craguu OYMCTKH OBITOBBIX W IMPOMBIIIUICHHBIX CTOYHBIX BOJI MeETOABI OIEHKH
PaboThl OCHOBHBIX COOPY>KCHHIM MEXaHUUECKOW OYMCTKU BOJBI (PEIIETKH, MTECKO-
JIOBKH, XKUPOJIOBKH)

OunbTphl. X THNBI, TpUHIUIE paboThl, 3G (HEKTUBHOCTD, chepbl TPUMEHEHUS,
pereHepanus.

XKectkocTb BoJbl. CIOCOOBI M YCTAHOBKU YMSITUEHUS BO/IBI.

XHUMUYECKHE METOAbI OUUCTKH CTOYHBIX

BoA. HeliTpanuzanus, XJIOpupoBaHUE U O30HUPOBAHHE

ConeHocTh BOJBI. Y CTAaHOBKH ONPECHEHUS, TUITBI, IPUHIIUIBI AeHCTBUSA, dhdek-
TUBHOCTH paOOTHI.

7. CoopyxeHust OMOJTOTUUECKON OUUCTKU BOJIbI. OnpeieieHue OCHOBHBIX

8. TEeXHOJOTHMUYECKHUX XapaKTEpUCTUK U dpdeKTa

9. paboThI OMOIOTUYECKOTO PHIBTPA

10.Ompenenenue

11.6MoXMMHUYECKOT0 TTOKa3aTesl CTOYHBIX BOJI.

12.CpaBHHTENbHAS XapaKTEPUCTUKAa KOMIIOHEHTOB AKTHBHOTO HJIa COOPYKCHHUI

OMOJIOTUYECKON OUMUCTKH PA3IMYHON CTETICHH HArpy3KU
13.Bricirie BOAHBIC pACTCHHS, IPUMEHSIEMbIC B TOOYMCTKE CTOYHBIX BOJA. Y CTPOM-

CTBO OMOILIATO.
14.Bo103a00pHO-OYUCTHBIE COOPYXKEHUS U ycTpoiicTBa. KoMIIOHOBKA CTaHIMI BO-

JOTIOATOTOBKH JIJI1 UCTIOJIb30BAHUSI IPUPOIHBIX BO/I.
15.Cranumu KOMIUIEKCHOM OYMCTKU MTPOMBIIUICHHBIX CTOYHBIX BOJ
16.0OmnpeneneHne OCHOBHBIX MTapaMeTPOB
17.PaboThl a3pOTEHKA
18.le3undexims Boasl. MeToabl M YCTAHOBKH JA€3WH(OUIIMPOBAHUS CTOYHBIX BOJI.
19.BogonoaroroBka MpUPOIHBIX BOA. THIBI M1 KOHCTPYKIIUUA BOJA03a00PHBIX COOPY-

KEHUU
20.YMaruenue Boabl KATHOHUTAMHU.
21.030HUpPOBAHNE CTOYHBIX BO/I.
22.PearenTtHas niepepab0OTKa CTOYHBIX BOJI, COJICPIKAIIMX MOHBI TSKEIBIX METAILIOB.
23.KoHIleHTprpoBaHNE PAacCTBOPOB M BBIJICJICHUE M3 HUX BEIIECTB METOJaMU KpH-

CTaJUIM3alNH, TUCTHILUISLINY, BBIMOPA)KUBAHUS, CYIIKH.

no

o0k ow
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24.04ucTHBIE COOPYKEHUSI CTOUHBIX BOJ MAaCIOKUPOBBIX KOMOUHATOB, HEDTAHOHN U
LEJTI0JI0300yMaKHOM TTPOMBIIIIEHHOCTH

25.CoBpeMEHHbIE YCTPOMCTBA OYUCTHBIX COOPYKEHUH MJIsI MHAMBUAYAJIbHBIX >KH-
JIBIX JIOMOB.

26.CoBpeMeHHbIE METO/Ibl OUUCTKHU MUTHEBOM BOJIbI

Jlabopamopuvie pabomul vinoaHaomcs 6 coomsemcemeuu ¢ Memoouue-
CKUMU YKA3AHUAMU NO 8bINOJIHEHUTO 1abopamopubix padom no oucyuniune « Canumap-
HAsl 2UOPOMEXHUKAY.

3. 6. Py0e:xHbIi KOHTPOJIb
Bonpocsl pyoe:xxknoro kourpoJst Ne 1
Bomnpocsl pyoesxknoro kourpoJisa Ne 1
Bonpocwi, paccmampusaemvie Ha ayOumopHbIX 3aHAMUSX
1. CanurtapHasi THAPOTEXHUKA KaK MPUKIIATHAS HAyKa.
2. CgoiictBa u kiaccudukaius Boj CBOHCTBAa MPUPOAHBIX BOJ. 3arps3HEHUE BOJbI B
pe3yabTare IeATeNbHOCTH YEJIOBEKA. TEeXHOIOrnYecKasi BOAA U CTOYHBIE BOJBI.
3. CocTtaB u CBOWCTBA MPOU3BOACTBEHHBIX CTOUHBIX BOJI. CHCTEMBI BOJOOTBEAEHHUS T'O-
POJOB M TMPOMBINUIEHHBIX Npeanpusatuil. OCHOBHBIE MOKA3aTEIM KAaueCTBa CTOYHBIX
BOJI.
4. MexaHnuyeckasi OUMCTKAa CTOYHBIX BOJI. Y IaJIecHUE B3BEIICHHBIX YACTHI] U3 CTOYHBIX
BOJI (IIpOLIC)KMBAaHKUE U OTCTauBaHue). Mcrnonap3yeMble MEXaHU3MbBI U YCTPOMCTBA.
5. Y maneHune BCIUIBIBAIOIINX TPUMECEH.
6.DwIbTpOBAHKE.
7.Y nanenuie B3BEUIEHHBIX YaCTHI] IO/ IEUCTBUEM LIEHTPOOEKHBIX CHJI U OT)KUMaHUEM.
8. OUBUKO-XMMUYECKUE METOIbl OYUCTKU CTOUHBIX BOJ (KOATryJsiuus U QJIOKYIISIIUSA).
9. ®notanus. MeToibl M YCTAaHOBKH.
10. AncopOrusi. OCHOBBI TIpoIiecca. Y CTaHOBKH.
11.Nonnsiit oomen. Monutel. OcHOBEI nporiecca. Pereneparust nonnutoB. Cxembl ycTa-
HOBOK.
12. Dxctpakiusi. OO0paTHbIN 0CMOC U yIbTpaduabTparus. Y CTAHOBKH.
13. HecopOuus, ae30q0paius U Aera3aimsl.
14. DnexkTpoxumMuueckue METOAbl. AHOTHOE OKMCJIEHHWE M KaTOIHOE BOCCTAHOBIICHHE.
OnexkTpoduioTanus. DIEKTPOIUATU3.
15. Xumnueckue MEeToIbl OYMCTKY CTOUHBIX BOJI. HelTpanuzanusi.
16. OkucneHrue 1 BOCCTAHOBIICHHUE.
17. O30HupOBaHKE. Y CTAaHOBKH.
18. Ynanenue HOHOB TSKEJIBIX METAJIIOB

Bonpocul ona camocmosmenvHo2o uzyuenus
1. BogoouncTHble GYHKIMH U KiIaccuPUKaIms BoJ03a00PHBIX KOMILUIEKCOB.
2. Tumbl 1 yCIOBHS MPUMEHEHHS BOJOIIPUEMHBIX KoBIIeh. OnpeneneHrne OCHOBHBIX
pa3MepoB, pacueThl BBINIAICHUS B3BEIIEHHBIX HAHOCOB
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3. Haznauenwue, 001acTh NPUMEHEHHS U KOHCTPYKTHBHOE YCTPOHCTBO HAIMBHBIX
BOJIOEMOB Y BOJOXPaHMUIIHIIL.

Cnennduka GpopMupoBaHus KauecTBa BOJBI B KOHTPOJIHPYEMBIX BOJOEMAX.
KoHcTpyKIMy B0J103a00pHO-OYUCTHBIX COOPYKEHHN

dopmupoBaHue KayecTBa BOABI B KaHAJIAX

BrnusiHue cucteM rnepekayky U TPAaHCIIOPTUPOBKHU BOJBI HA €€ Ka4eCTBO
OunpTpyromnme BOAOMPUEMHUKHU: CXEMBI, KIIACCU(PUKAIHS, KOHCTPYKTHBHOE
odopMmieHHE.

9. PycnoBsie BOA03a00pHO-OYHCTHBIE COOPYKEHUS.

10.BotoouncTHbIE YCTpOHCTBA OEPETOBBIX BO103a00POB.

N Oh

Bonpocsl pyoe:kHOro KOHTpOJIst Ne 2
Bonpocvl, paccmampusaemvie na ayoumophvlx 3aHAMUAX

. O61IMe NpUHUIUITBI OMOXUMUYECKHUX METOJIOB OUUCTKH CTOYHBIX BOJ.

. 3AKOHOMEPHOCTH pacliajia OpraHuIeCKUX BEIIECTB.

. BmustHue paznuuHbIX (aKTOPOB HAa CKOPOCTh OMOXUMUYECKOTO OKUCIICHMUS.

. OuncTKa B UCKYCCTBEHHBIX COOPYKEHUAX (a3POTEHKU U OUO(DUIBTPHI).

. THUIBI a3pOTEHKOB. Y CTAHOBKH a’palHH.

. Pexynepanus akTMBHOTO uia.

. Ounctka B Onopunbtpax. [IpumeHnenune kuciaopoaa Juisi a3paldy CTOYHBIX BOJI.
. AHa’pOOHBIE METO/IbI OMOXUMUYECKOU OUMCTKH.

9.

OuncTKa CTOYHBIX BOJ B IPUPOIHBIX YCIOBUSAX (MO (PHIBTPAIMU, TIOJISI OPOIICHHUS,
UPKYISITUOHHO-OKUCIUTENBHBIX KAHATIOB, (DUIBTPYIOIIHE KOJIOIIIBI).
10. YcTpolicTBo 6HOIIATO.

BOleOCbl 05l CAMOCMOSIMENIbHO20 U3ydeHusl

1. KoMOuHUpOBaHHBIE BOJ103a00PHO-OYNCTHBIE KOMIUIEKCHI U CTAHIIUU 3aBOJICKOTO

U3TOTOBJICHUS.
[TepeaBuxHBIE KOMITAKTHBIE BO/103a00PHO-OUYHNCTHBIE KOMIUIEKCHI.
XapakTepuCTHUKa Ka4yeCcTBa BOJbl B HCTOUHUKAX OPOLICHHUS.
VYayumenue arpoOUOIOrHYeCKUX Ka4ECTB OPOCUTENBHON BOJIBI.
OuabTphl BO103a00PHBIX CKBAKHUH U MIAXTHBIX KOJOJIICB
O06e3kene3nBaHye BOJIbl B BOJOHOCHOM ILIACTE.

NoOUAWN

MEP3JIOTHI.
8. CoBepIireHCTBOBaHKE TEXHOJIOTHI BOIONIpHEeMa U Booo0padboTku Ha Cesepe.
9. TexHomoruu 3a060pa ¥ OYUCTKU BOJBI U3 TIEPEMEP3AIOITNX PEK.

B0/103a00pHO-0YUCTHBIE COOPYKEHUS B YCIOBUAX CYpPOBOrO KJIMMaTa U BEYHOMH

10.3ammra BOIONPUEMHO-OYUCTHBIX, BOJOOTBOJASAIINX U BOAOCOOPHBIX YCTPOMCTB

OT IIEpEMEP3AHUSL.
11. MudunbTpainoHHBIE COOPYKEHUS: THITBI, 00JIACTh TPUMEHEHUSI.

Bomnpocsl pyoeskHOro koutpoJis Ne 3
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Bonpocuvl, paccmampusaemvle Ha ayOUmMopHbIX 3aHAMUSX
1. O6pabotka ocankoB. [IpuHnunel 06pabOTKU. YIIOTHEHUE, cTabMIHM3aus, 00e3BO-
KUBaHUE.
2. KongunuoHnupoBaHue, TerioBas 00padoTka, KuaKko(azHOe OKUCICHUE 0CATKOB.
3. Tepmuueckue MeTo1bl 00pabOTKH OCAIKOB. Y TWIIM3AIUS U JTUKBHUIALIAS OCAIKOB.
4. KOHIIEHTpUPOBAaHUE CTOYHBIX BOJ (MCIApHUTEIbHBIC, BHITAPHBIC YCTAHOBKH, BHIMO-
paXuBaHUE.
5. Kpucraumsanusi.
6. Cymika.
7. BomononroroBka. PeareHTol, mpuMeHsieMbI€ B BOJIOTIOJITOTOBKE.
8. O6e33apakuBaHue BOJibl. MeTObI.
9. Xumu3m xJI0pupoBaHus. XJIOp U €r0 CBOMCTBA.
10. XmopaTopsl.
11. JexnopupoBanue Boabl. O0e33apakiBaHUE BOJIBI HOJO0M, HOHAMU TSKEIIBIX METall-
JIOB, 030HOM.
12. O6e33apakMBaHKe BOJIbI C MOMOIIbIO OAKTEPUIIUAHOTO HU3ITYUYECHUS, YIbTpa3ByKa.
WNHakTuBaiys BUPYCOB B BOJIE.
13.06paboTka BojbI 115t 60pPHOBI € 3apacTaHUEM U KOPPO3UEH BOJOMPOBOAHBIX TPYO.
14. VYcrpoiicTBa B0103a00pOB.

Bonpocu 0na camocmosamenvnoz2o uzyuenus

HckyccTBEHHOE MONOJHEHUE 3a1acOB IMOA3EMHBIX BO/I.

["opu3oHTaNbHBIE U BEPTUKAIBHBIE BOJIOCOOPHI.

3. NHdunbpTpaninoHHble W 3alacHBIE COOPY)KEHHS B CHCTEMaxX CEIbCKOXO3SMCTBEH-
HOT'O BOJIOCHA0KEHUS.

4. MecTto U poib OMOXUMHUYECKUX MPOLECCOB OYMCTKUA CTOYHBIX BOJ B OOIIEM KpY-
rOBOPOTE BEILECTB B IPUPOJIE.

5. AKTUBHBIN WI: XUMHUYECKHUI cOCTaB, (pepMEHTHI MUKPOOPTaHU3MOB U X y4acTue
mpoiieccax oOMeHa.

6. OuncTHBIE YCTAaHOBKH JUIsl HHAUBUIYaJIbHBIX IOMOB.

7. PeareHTHOE X035HCTBO BOJOMOATOTOBKH.

8. YcrpoiicTBa 7151 paCTBOPEHUS KOATyJISIHTOB.

9. OumcTtka BOJBI OT CHHTETHUECKHUX MOIOIIUX CPEACTB (AETEPTCHTOB).

10.VY nanenue u3 BOABI IECTULIAIOB

11.V nanenue u3 BOJbl KAHIEPOTE€HHBIX BEIECTB.

12.06paboTKa BOABI 17151 MPEAOTBPAIICHUS OMOIOTHIECKOTO 3apacTaHus TpyoO.

A

3. 7. IIpoMexKyTOYHAS aTTECTALUSA

B cooTBeTcTBUM C y4eOHBIM IUJIAaHOM IO HampapjieHuto mnoarotoBku 35.03.08
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Boanbsie Guopecypcbl M akBakyJbTypa MPEAyCMOTPEHO: MPOBEICHHUE 3ayeTa B 8 ce-
MecTpe. 3ayeT MPOBOJUTCA B COOTBETCTBUM C l[lojio)keHHEM O TEKyllleM KOHTpOJe
yCIEBAEMOCTH U TPOMEXKYTOUYHOM aTTecTalu O0ydaroluxcs Mo oOpa3oBaTelbHbIM
nporpaMmaM BBICHIET0 00pa30BaHMs, YTBEPKICHHOM pEIICHWEM YYEHOTO0 COBETa
®I'bOY BO Capatosckuit 'AY ot 29.08.2017, nporokom Nel.

[IpakTyeckue (pacueTHbIE) 3a/laHus], IPUIIATAaIOTCS K BOIIPOCAM 3a4yeTa.

Bonpockl, BBIHOCUMBIE HA 3a4eT

CanurtapHasi THAPOTEXHUKA KaK MPUKIIaTHAS HAyKa.

2. CpoiicTBa u kiaccuukaius Boa. O00poTHOE BojioCHAOKEeHHE. TexXHOIoTnYecKast

BOJIa U CTOYHBIC BOBI.

3aMKHYThIE CUCTEMbI BOJAHOTO XO3MCTBA MPOMBIIIJICHHBIX MPEANPUITUN.

4. VY naneHuve B3BEUIEHHBIX YaCTHI] U3 CTOYHBIX BOJI (MPOIEKUBAHUE U OTCTAUBa-

Hue). Mcnonap3yeMble MEXaHU3MbI U YCTPOMCTBA.

Y naneHue BCIUIBIBAIOUIUX IPUMECEN.

OunbTPOBaHUE.

7. YmaneHue B3BEIICHHBIX YaCTHII ITOJ ICHCTBHEM IICHTPOOCIKHBIX CHII M OT)KUMa-
HUECM.

8. ®U3UKO-XMMHUYECKUE METOJIBI OYUCTKHA CTOYHBIX BOJ (KOATryJIsIns U (DIOKYIIS-
1Hs).

9. ®notanusa. MeToabl M yCTAaHOBKH.

10. Ancop6rtusi. OcHOBBI Mpo1iecca. Y CTAaHOBKHU.

11.Nonnsiit oomeH. Mouutsl. OcHOBBI mipotiecca. Perenepaiiust HoHUTOB. CXeMBbI
YCTaHOBOK.

12.9xcTpakiusa. O6paTHbIi 0cMOC U yIbTpaduIbTpalus. Y CTAHOBKH.

13. lecopOrust, Ae300palius U Aera3aiusl.

14.5neKTpoXUMHYECKUE METOIbI. AHOJTHOE OKHCJICHHE U KaTOJJTHOE BOCCTAHOBIIE-
Hue. DaeKTpoduioTarus. DIEKTPOAUAIINS.

15. Xumuyeckue MeToAbl OYMCTKH CTOYHBIX BoJ. HelTpanuzanus.

16.0OxucneHne 1 BOCCTaHOBJICHHUE.

17.030HupoBaHuE. Y CTaHOBKHU.

18.VY nanenrie HOHOB TSAKEITBIX METAIIOB

19.YcTpolicTBO OMOTOTHYECKHX TIIOMIA0K IS TOOYUCTKHA CTOYHBIX BOJI ITPH pas-
JUYHBIX THTAX 3arps3HEHUH.

20.XapakTeprcTrKa BUI0B BBICITUX BOJIHBIX PACTEHUH, MPUMEHIEMBIX ISl OUUCTKU
BO/JI.

21.YcTpoiicTBO, MPUHITUN ACUCTBUS U chepa MPUMEHEHHs] OUOTYyalleTOB.

22.001mume MpUHITUITEI OMOXUMHYECKUX METOJ0B OYUCTKHA CTOYHBIX BOJI.

23.3aKOHOMEPHOCTH pacmaia OPraHuYeCKUX BEIIECTB.

24.BnusiHue pa3nuyHbiX (DaKTOPOB HA CKOPOCTh OMOXUMUYECKOTO OKUCIICHUS.

25.04nCTKa B UICKYCCTBEHHBIX COOPYKEHHSIX (ADPOTEHKH U OMO(PUIBTPHI).

26.Turbl a3pOTEHKOB. Y CTAHOBKHU a’pallkiH.

2 .Pexynepaiiysi akTHUBHOTO WJIa.

28.0uncTka B OnoduinbTpax. [I[puMeHenne kuciaopoaa s adpalui CTOYHBIX BOJI.

29. AHa3poOHbIE METO/IbI OMOXUMUYECKON OUYUCTKH.

=

w

o o
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30.0uncTKa CTOYHBIX BOJ B MPUPOHBIX YCIOBHX (OIS PUIIBTpALIMU, TIOJISL OPO-
HMICHUS], UPKYISIUOHHO-OKUCIUTEIbHBIX KaHAIOB, (PUIBTPYIOIINE KOJIOIIbI).

31.VYcTpoiicTBo OGHoILIaTo.

32.06paboTka ocaakoB. [IpuHmIBEl 00pabOTKH. YIIIIOTHEHUE, CTA0MIN3aIIHs, 00€3-
BOKMBaHUE.

33.Tepmuueckue MeTOAbl 00pAOOTKU OCAJIKOB. Y TUIIU3ALIMS U TUKBUAAIUS OCAJIKOB.

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

35.Kpucrammuzanms.

36.Cymka.

37.BononoaroroBka. PearenTsl, mpuMeHsieMble B BOJAOMOATOTOBKE.

38.006e33apaxuBanue BOALI. MeTObI.

39.XuMU3M XJIOpUpPOBaHHs. XJIOP U €T0 CBOIMCTBA.

40.X10patopsl.

41.]lexnopupoBanue Bojibl. O0e33apakBaHuE BOAbI HOIOM, HOHAMH TSDKEIBIX Me-
TaJIJIOB, 030HOM.

42.006e33apaxuBaHN€ BOJIBI C TOMOIIBbIO OAKTEPUIIMIHOTO U3IIYYCHUS, YIbTPa3BYKA.
WNHakTuBaiys BUPyCOB B BOJIE.

43.006paboTtka BO/bI A1 OOpbOBI C 3apacTaHUEM U KOPPO3UEH BOAOIIPOBOIHBIX
TpYyO.

44.Y cTpoiicTBa BOJ103a00POB.

45.BopoourcTHble (GYHKIMH U KJIacCU(PHUKALUs BOJ03a00PHBIX KOMILIEKCOB.

46.Tumbl 1 ycIoBUS MPUMEHEHHUS BOJOTIPUEMHBIX KOBIIIeH. OnpeeneHrne OCHOBHBIX
pa3MepoB, pacueThl BHINAICHUS B3BEIICHHBIX HAHOCOB

47.Ha3nauenue, 001acTh NPUMEHEHHS 1 KOHCTPYKTUBHOE YCTPOMCTBO HATMBHBIX
BOJIOEMOB ¥ BOJIOXPAHUJIHIIL.

48.Crientuduka hopMUpOBaHUS KAYECTBA BOJIBI B KOHTPOJIUPYEMBIX BOJIOEMAX.

49.KoHCTpyKIIMH BO/103a00PHO-0UYNCTHBIX COOPYKEHHIM

50.DopmupoBaHKe KauecTBa BOJIbI B KaHANIAX

51.BnusiHue cUCTEM MEepeKavyKy U TPAHCTIOPTHUPOBKH BOJIBI HA €€ KAYECTBO

52.DunbTPYOMNE BOJOTPUEMHUKHU: CXEMBI, KJIacCU(PUKaINs, KOHCTPYKTUBHOE
odopmIICHHE.

53.PycnoBsie BO103a00pHO-OYMCTHBIE COOPYKEHHUS.

54.KomMOMHMPOBaHHBIE BO103a00PHO-OUHCTHBIE KOMITJIEKCHI M CTAHIIMM 3aBOJACKOTO
W3TOTOBJICHHSI.

55.I1lepeaBrrKHbBIE KOMIAKTHBIEC BOJI03a00PHO-OUYHNCTHBIE KOMILICKCHI.

56.XapakTeprucTrKa KauecTBa BOJbI B HICTOUHUKAX OPOIICHUSI.

57.Ynyumienue arpoOUOIOTHUECKUX KaueCTB OPOCUTEILHON BOJIBI.

58.DunbTpsl BOJ03a00PHBIX CKBAKUH U IIAXTHBIX KOJOIIEB

59.06e3xene3nBaHle BOJbl B BOJOHOCHOM ILIACTE.

60.Bo103a00pHO-04YHCTHBIE COOPYKEHHUS B YCIOBUSAX CYpPOBOTO KIMMAaTa U BEYHON
MEpP3JI0THI.

61.CoBepiiieHCTBOBaHHE TEXHOJIOTHIA BoJoTpreMa U BojooopaboTku Ha Cesepe.

62.TexHomoruu 3a00pa U OYUCTKH BOABI U3 TIEPEMEP3AIOINX PEK.
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63.3ammTa BOJONPUEMHO-OYUCTHBIX, BOJIOOTBOISALIUNX U BOJOCOOPHBIX YCTPONCTB
OT MepeMep3aHHsl.

64.1HdunbTpaliiOHHBIE COOPYIKEHHS: TUIIBI, 00JIACTh MPUMEHEHUS.

65.MckyccTBeHHOE MOMOJIHEHUE 3a1acoB MOJ3EMHbBIX BO/JI

66.1 opu3oHTaIBHBIE U BEPTUKATBHBIE BOAOCOOPHI.

67.MupunbTpaliioHHBIE U 3alIaCHBIE COOPY>KEHUS B CUCTEMAX CEIIbCKOXO03MCTBEH-
HOTO BOJIOCHA0KCHHUS.

68.MecTo U posib GMOXUMHUYECKHUX MPOIECCOB OYMCTKH CTOUHBIX BOJ B 00IIEM KPY-
TOBOPOTE BEIIECTB B MPUPO/IC.

69. AKTUBHBIN WJI: XUMUYECKUNA COCTaB, (PEPMEHTHI MEKPOOPTAHU3MOB M X y4aCTHE
mpoieccax oOMeHa.

70.0OuncTHBIC YCTAHOBKH JIJIS1 MHAWNBUAYATbHBIX JOMOB.

7/1.PearenTHOE X035MCTBO BOJIOIIOJATOTOBKH.

72.YcTpoiicTBa il paCTBOPEHHUS KOATYJISIHTOB.

73.049KCTKa BOJIBI OT CHHTETUYECKUX MOOIIUX CPEJICTB (JICTEPTreHTOB).

74.Y najenue u3 BOALI IECTULINIOB

75.Y nanenuie u3 BO/bl KaHIIEPOTEHHBIX BEIIECTB.

76.006paboTKa BOJIBI 17151 IPEIOTBPAIICHHS] OMOJIOTHYECKOTO 3apacTaHus TpyoO.

4. MeToanueckue MaTepuaJibl, onpeaeaaoie Nnpoueaypbl OeHUBAHUSA
3HAHUM, YMEHUI, HABBIKOB U (MJIH) ONbITA 1eATeJIbHOCTH,
XapaKTepu3yiuXx 3Tanbl GopMUpOBaHUS KOMIIETEHIUM

4.1 Ilpoueaypbl OleHMBAHUS 3HAHUI, YMEHUI, HABBIKOB
U (MJIM) ONBITA AeATeJILHOCTH

KoHnTponb pe3ynbratoB 00ydeHHs: 00y4aroInuXcs, STaloB U YPOBHs (POpMUPOBa-
HUS KOMIIETeHIINH 10 nucturinHe « CaHuTapHasi TUIPOTEXHUKA» OCYIIECTBIISIETCS de-
pe3 TPOBEJIEHHE BXOJHOTO, TEKYIIETO, PYOSKHOTO, BHIXOJHOTO KOHTPOJIEH W KOHTPOJIS
CaMOCTOSITEIIbHOM PadOTHI.

DOopMBI TEKYIIIETO, MPOMEXYTOYHOTO U UTOTOBOTO KOHTPOJIS X KOHTPOJILHBIE 3a-
JaHUs JJI TEKYIEro KOHTPOJIA pa3padaThIBatOTCs Kadeapoit ucxoas u3 crenuduxku
JTUCITUTUTMHBI, ¥ YTBEP)KIAIOTCS HA 3aceIaHud Kadeaphl.

4.2 Kputepuu oOueHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH,
XapaKTepu3yILIHUX 3Tanbl (POPMHUPOBAHUS KOMIIETEHIMHA B IIpoLecce 0CBOCHUS
00pa3oBaTe/IbHOM MPOrpaMMBbI

OnucaHue mKaabl OUEHUBAHUS JOCTUKECHUS KOMIETECHIIMN MO JUCIUIUINHE MPU-

BeI€HO B Tabnuiie 6.
Tabmuma 6
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YpoBeHb OtmeTKa Mo NATUOATUILHON CHUCTEME Onucanue
OCBOCHMS (mpomesxyTO4YHas aTTecTaLus)
KOMIIETEH-
117041
6bICOKUIL «OTJIMYHOY» | «3auTeHO» | «3aureHo | OOywarouiuiicss oOHapyXWJI BCECTOPOHHEE,
(oTnHMY- | CUCTEeMAaTUYECKOE U TTyOOKOe 3HAHUE y4eo-
HO)» HOTO Marepuajia, ymMeeT CBOOOJHO BBITIOJN-
HATh 3aJlaHusl, MPEIyCMOTPEHHbIE IIPO-
IpaMMOii, YCBOMJI OCHOBHYIO JIUTEPATypy U
3HAKOM C JIOMOJIHUTENIbHON JHUTepaTypou,
pekomMeHI0BaHHOM mporpammoid. Kak mpa-
BHJIO, OOYYAIOIIMICS TPOSBISET TBOpUE-
CKHE CIIOCOOHOCTH B IIOHMMAaHHHU, H3JIOXKE-
HUU ¥ HCTIOJIb30BAaHUH MaTepuaia
oazoeuvlit «XOpOIo» | «3a4TeHO» | «3auTeHo | OOydarommiics 0OHAPYXWI TIOJTHOE 3HAHUE
(xopo- | yueOHOTO MaTepuaia, YCHEIIHO BBITIOJHSCT
I110))» PEyCMOTPEHHBIE B IMPOTpamMMe 3aJaHus,
YCBOMJI OCHOBHYIO JIUTEPATYpPy, PEKOMEH-
JIOBaHHYIO B IIPOrpaMMe
NnOpOo20o6bLIl | «YIOBIETBO- | «3auTe€HO» | «3aureHO | OOywarommiicss oOHAPYKWJI 3HAHHUS OCHOB-
PUTEIBHOY (ymoBne- | HOro yueOHOro marepuala B o0beme, HeoO-
TBOpU- | XOOUMOM Jis JalibHEHIIeld y4eObl U mpen-
TEJIBHO)» | CTOAIIEH PabOThl MO MPOQECCUuu, CIpaBis-
€TCsl C BBIIIOJIHEHUEM MPAKTUYECKUX 3aJa-
HUM, IPELYCMOTPEHHBIX MPOrpaMMOM, 3Ha-
KOM C OCHOBHOW JINTEPATYPOH, PEKOMEHO-
BAHHOW NPOTPaMMOM, AOMYCTHJI MOTPEIIHO-
CTH B OTBETE Ha 3K3aMEHE W TIPH BBITIOJIHE-
HUU DK3aMEHAIMOHHBIX 33/JIaHUl, HO 0o0Ina-
JaeT HEOOXOMUMBIMU 3HAHUSMHU IS UX
yCTpaHEHHs MO/ PYKOBOJCTBOM IMpEMo/iaBa-
TeNs
— «HEYHOB- | «He 3a4Te- |«He 3auTeHo| OOyuaronuiicss 0OHapyKuJ MPOOENbI B 3HA-
JIETBOPH- HOY» (HeyIOBJIET-| HUSAX OCHOBHOTO y4e0OHOro maTepuana, JO-
TEJTBHOY BOPHUTEIb- | IyCTUJ TMPUHIUIHUAIBHBIC OIIMOKH B BHI-
HO)» MTOJIHEHUH TIPETYCMOTPEHHBIX MPOrPaMMOit

MPaKTUYECKUX 3aJJaHUIl, HE MOXKET MPOJ0JI-
KUTh 00y4eHHE WU MPUCTYNUTH K Ipodec-
CHUOHAJIbHOW JIeATENbHOCTH IO OKOHYAHUH
o0Opa3oBaTeNbHON OpraHu3anuu 6e3 J0moJ-
HUTENbHBIX 3aHITUN
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* - ¢dopMa MPOMEKYTOUHON aTTECTAIIMH B CEMECTPE OIMpPENEISIeTCS] B COOTBETCTBUU C
Tabnuiel 2 pabouel mporpaMmbl TUCIUILUTMHBI (MOTYJIS )

4.2.1. Kputepuu OlleHKH YCTHOTO OTBETA NPH MPOMEKYTOYHOM aTTecTAlluU

[Ipu oTBeTE HA BONPOC OO0YUAIOIIUNACS TEMOHCTPUPYET:
3HAHMSA: OCHOBHOTO U JIONIOJIHUTENILHOTO MaTepuana
YMEHUsI: CPAaBHUBATh, aHATM3UPOBATh, JJOKA3bIBATh, TOIOUPATh YOCAUTEIbHEIE PUMeE-
pBbl, YCTaHABIMBATh NPUUYUHHO-CIIC/ICTBEHHBIE CBA3H, JA€IaTh 00OCHOBAHHBIE BHIBOJIbI
BJIaJIeHHe HABBIKAMM: JIOTHYECKOTO aHAJIM3a HAYYHOW HH(pOpMaIUn

KpnTeplm OIICHKH YCTHOI'O OTBETA

OTJIMYHO

o0yJaromuics AeMOHCTPUPYET:

- 3HaHUE TUIIOB, HA3HAUCHHSI, KOHCTPYKIIUH TUAPO-
TEXHUYECKUX COOPYKEHUH MPUMEHSEMBIX IPH BOJOIOATOTOBKE U
OYHMCTKE CTOYHBIX BOJI, TEXHHUYECKYIO IKCIUTYaTaIUIO THAPOTEXHHYECKIX
COOpYKEHHH, JOCTI)KEHHE HAYKU M TEXHUKH, TIEPEIOBON U 3apyOe)KHBIH
OTIBIT B 00JIACTH BOAOMOJTOTOBKH ¥ OYUCTKU CTOYHBIX BOJI;

- yMeHHE 000CHOBBIBAThH BBIOOp THTIA HanboJee pa-
IIUOHAIIBHOTO 000PYIOBAHMS U CUCTEM OYMCTHBIX COOPYKEHHH MPO-
MBIIUIEHHOTO TPEANPHUATHS IPU BOJIOMIOATOTOBKE U BOJIOOTBEICHUY;

- YCIIEIIHOE U CUCTEMHOE BJIAJICHUE HaBBIKAMH OTIpe-
neneHust GU3MYECKNX CBOWCTB M XMMUYECKOTO COCTaBa BOJIbI, METOJIaMHU
oeHKHU 3(pPEKTUBHOCTH PaOOThI OTJCIBHBIX OYUCTHBIX COOPYKECHHI
MPOMBIIICHHBIX TPEANPHUATHNA ¥ CTAHIIMKA BOJIOTIOATOTOBKH.

XO0pOIIo

oOy4aroIuics IeMOHCTPUPYET:

- 3HAaHUE MaTepuana, He JOMYCKAeT CYIIECTBEHHbBIX
HETOYHOCTEH;

- B LIEJIOM YCIICIIHOE, HO COAEPKAIIUE OTACIIbHBIE
po0Oesbl yMeHue, 000CHOBBIBATH BHIOOD THIIA HanboJIee PallMOHATBHOTO
000pYIOBaHUS U CHCTEM OYMCTHBIX COOPYKEHUU TIPOMBIIIIICHHOTO
MPEANPUATHUSA IIPU BOJOIIOATOTOBKE U BOJJOOTBEICHNH;

- B LIEJIOM YCIIEIIIHOE, HO COAEpKaIIee OTACIbHbIE
MPOOEIBI HIIM COTPOBOKAAIOIIEECS OTEIbHBIMU OLTUOKAMU BIIAJICHHE
HaBBIKaAMH OTIpeeNICHHsS] (PU3UUECKUX CBOMCTB M XUMHUUYECKOT'O COCTaBa
BOJIbI, METOaMHU OIIEHKH 2(P(PEKTUBHOCTH PaOOTHI OT/IETHHBIX OYMCTHBIX
COOPYEHUI MPOMBIIIJIEHHBIX TPEANPUATAN U CTAHIUKA BOIOIOATOTOB-
KH.

YA0BJE€TBOPUTECJIBbHO

00yYaroImuics: 1eMOHCTPUPYET:

- 3HaHUS TOJILKO OCHOBHOTO MaTepHalia, HO HE 3HaeT
JeTanei, 10MycKaeT HEeTOYHOCTH, JOIYCKAaeT HETOYHOCTH B (hopMyu-
POBKax, HapyIIaeT JIOTHYECKYIO MOCIIEI0BATEILHOCTD B U3JI0KEHUU TIPO-
IrPaMMHOT'0 MaTepuana;

- B LI€JIOM YCIIEITHOE, HO HE CUCTEMHOE YMeHHe 000c-
HOBBIBATh BBIOOP THIA HanOoJiee paloOHaILHOI0 000PYAOBAHUS U CH-
CTEM OYHMCTHBIX COOPYXSHHI IPOMBIIIIJICHHOTO MIPEIIPUSATHS TIPH BOIO-
MOJITOTOBKE U BOJIOOTBE/ICHUH;

- B IIEJIOM YCIICIITHOE, HO HE CHCTEMHOE BIIAJICHUE
HaBBIKAMU OIpeJIesIeHUs] (PU3UUECKUX CBOMCTB M XUMHUECKOTO COCTaBa
BOJIbI, METOaMH OLIEHKH 3(pPEeKTHBHOCTH PaOOTHI OTJEIEHBIX OYHCTHBIX
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COOPYEHUM MPOMBIIIJIEHHBIX TPEANPUATAN U CTAHIIUNA BOIOIIOATOTOB-
KH.

HECYAOBJETBOPUTEC/IBLHO

oOyJaromuics:

- HE 3HAET 3HAYUTEJIbHOW YaCTH MPOrPaMMHOTO MaTe-
puaia, IIoxXo OPUEHTUPYETCS B OLICHKE IKOJIOTUYECKOTO COCTOSTHUS
€CTECTBEHHBIX U HCKYCCTBEHHBIX BOJOEMOB B YCIOBHUAX 3arpsI3HEHMUS, a
TaK)Ke 3aKOHOMEPHOCTAX (OPMUPOBAHUST CAHUTAPHO-TUTHECHUYECKOTO
COCTOSIHMSI THJIPOIKOCHUCTEM, HE 3HACT MPAKTUKY IPUMEHEHUSI MaTepra-
J1a, TOIYCKAaeT CYNIECTBEHHBIC OIUOKH;

- HE yMeeT 000CHOBBIBaTh BEIOOP THIIA HauboJee pa-
[IMOHAILHOTO 00OPYIOBAHMS M CUCTEM OYHCTHBIX COOPYXEHUH Mpo-
MBIIUIEHHOTO MPEANPUATHS IIPU BOJIONOATOTOBKE U BOJOOTBEAEHUH, 10-
MTyCKAeT CYIIECTBEHHBIC OMIMOKH, HEYBEPEHHO, C OOIBIINMU 3aTPYaHE-
HUSIMU BBITMOJHIET CAaMOCTOSATENbHYIO PadOoTy, OONBIIMHCTBO 3a/1aHUM,
MPEAYCMOTPEHHBIX TPOTPAMMOM TUCHUIUIMHBI, HE BHIIOIHEHO;

- oOyuaroluiicss He BlIajieeT HaBbIKaMU BJIaJICHUE
HaBBIKaMU OIPeIeTCHUS PU3NICCKUX CBOHCTB M XUMHUYIECKOTO COCTaBa
BOJIbI, METOAAMHU OIICHKU 3((HEKTUBHOCTH paOdOThI OTAETBHBIX OYMCTHBIX
COOPYEHUI MPOMBILIJICHHBIX TPEANPUATHI U CTAHUIUIA BOJOIIOATOTOB-
KH.

- JIOTTYCKAET CYIECTBEHHBIE OMUOKH, C OOJIBIIUMHU
3aTPyJHEHHUSIMH BBIIOJIHIET CAMOCTOSTENbHYIO paboTy, OOJIBIITHHCTBO
MPEAYCMOTPEHHBIX TPOTPAMMOM TMCIIMIUIMHBI HE BBITIOJIHEHO

4.2.2. Kputepuu olleHKH J0KJIaaa
[Tpu HamrcaHuyu qOKJIaga 00yJarOMMICS JEMOHCTPUPYET:
3HAHMSI: OCHOBHOTO M JIOTIOJIHUTEJIPHOTO MaTepHaia B 3aBUCUMOCTH OT BBIOpaH-

HOH TeMBI JTOKJIaAa;

YMeHHsI: TPAMOTHO U JIOTUYHO M3JI0KUTh MAaT€pUall 1 CBOIO TOYKY 3PEHUS 1O
JUCKYCCUOHHOMY BOIIPOCY;
BJIaJleHHe HABBIKAMM: TPAaMOTHOTO HCIOJIb30BaHUSI U O(POPMIICHUSI HAYYHOTO

armapara.

Kpurtepuu oueHKH I0KIa/1a

OTJINYHO

00yJaroImuics: 1eMOHCTPUPYET:

- 3HAHWE TUIOB, HA3HAYEHMSI, KOHCTPYKLIUNA THIPO-
TEXHUYECKHUX COOPY>KEHHH MPUMEHSIEMBIX ITPH BOJOIIOATOTOBKE U
OYHUCTKE CTOYHBIX BOJI, TEXHUUECKYIO IKCILIyaTaI[UI0 THIPOTEXHUY e-
CKHX COOPYKEHUH, NTOCTHKEHNE HAYKH U TEXHHUKH, IIEPENOBOM U 3a-
pyOEXKHBIHN OIBIT B 00JIACTH BOJIOMOATOTOBKH M OYMCTKH CTOYHBIX
BOJI;

- yMeHHe 000CHOBBIBATH BHIOOD THIIa HanboJee
paloHaIbHOrO0 000PYAOBAHUS U CUCTEM OUHUCTHBIX COOPYKEHUN
IIPOMBIIIJIEHHOTO MIPEANPUATHS IPU BOJOMNOATOTOBKE U BOJOOTBEE-
HUH,
- YCIIEITHOE U CUCTEMHOE BJIaJIECHUE HABBIKAMU
ornpezaeneHus: GU3NYECKUX CBONCTB M XUMUYECKOTO COCTaBa BOJBI,
METOAaMHU OLIEHKU Y(PPEKTUBHOCTU PaOOTHI OTJEIBHBIX OUUCTHBIX CO-
OPYKE€HHUI TPOMBIIIICHHBIX MPEANPUATHI U CTAHIUIN BOJOIOATOTOB-
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KH.

Xopoio

o0yJaronuics: AeMOHCTPUPYET:

- 3HAHHME MaTepuasa, He JOMYCKaeT CYIIeCTBEHHBIX
HETOYHOCTEH;

- B 1I€JIOM YCIICIIHOE, HO COJIepIKaIlINe OT/ACIbHBIC
npobessl yMeHne, 000CHOBBIBATh BEIOOP THIIA HanboJIee paroHallb-
HOTO 000pYJOBaHMSI U CUCTEM OYHCTHBIX COOPYKCHH IPOMBIIIIICH-
HOT'O MPEIIPUITHS IPH BOJIOMIOTOTOBKE U BOJOOTBE/ICHHH;

- B 1I€JIOM YCIICIIHOE, HO COJIeprKalllee OTICIbHbIC
poOesIbl MM CONPOBOXKAAIOIEECs OTACTbHBIMU OIIMOKaMHU BIIaJie-
HHE HaBbIKaMHU OIPeAeICHUS (PU3NIECKUX CBOMHCTB M XMMUYECKOTO
COCTaBa BOJbI, METOJAMHU OLIEHKU YPPEKTUBHOCTH PAOOTHI OTJEIBHBIX
OYMCTHBIX COOPY)KEHHH MPOMBIIUICHHBIX MTPENPHUITAN U CTAaHIIUI
BOJIOTIOATOTOBKH.

YAOBJIETBOPUTEJIBHO

o0yJaronuics: JIeMOHCTPUPYET:

- 3HaHUS TOJIBKO OCHOBHOT'O MaTepualla, HO He
3HAET JeTajel, ToMyCKaeT HETOYHOCTH, JI0IyCKaeT HETOYHOCTHU B
(bopMyIMpOBKax, HAPYLIAET JIOTHYECKYIO MOCJIEJOBATEIBHOCTD B U3-
JIO’)KEHUU MPOTPaMMHOTr0 MaTepHaa;

- B IIEJIOM YCIIELIHOE, HO HE CUCTEMHOE YMEHHE
00OCHOBBIBATh BEIOOP THIIA HAaOOJIEe PAIIOHAIEHOTO 000y I0BaHUS
U CUCTEM OYHCTHBIX COOPY>KEHUI MPOMBILUIEHHOTO IPEANPUATUS IPU
BOJIOIIOJITOTOBKE U BOJIOOTBE/ICHUMY;

- B LIEJIOM YCIIEIIHOE, HO HE CUCTEMHOE BIIa/ICHUE
HaBbIKaMU OIpeeIeHUs] PU3NYECKUX CBOMCTB U XUMUYECKOTO COCTa-
Ba BOJIbl, METO/IaMU OLICHKH 3(h(HEeKTUBHOCTH pabOThI OTAEIbHBIX
OYHCTHBIX COOPYKEHUH IPOMBIIUICHHBIX NPEIIPUATAN U CTAHLIUN
BOJIONOATOTOBKH.

HECYAOBJIETBOPUTECIBLHO

oOyJaromuics:

- HE 3HAeT 3HAYUTEIbHON YacTH MPOrPaMMHOTO
MaTepHaa, MI0X0 OPHEHTUPYETCS B OLEHKE KOJIOTHYECKOTO COCTOS-
HUS €CTECTBEHHBIX U UCKYCCTBEHHBIX BOJOEMOB B YCIOBUSIX 3arpsi3-
HEHU, a TAK)Ke 3aKOHOMEPHOCTSIX (hOPMHUPOBAHUS CAHUTAPHO-
TUTUEHUYECKOTO COCTOSIHUS THIPOIKOCUCTEM, HE 3HAET MPAKTUKY
MIPUMEHECHHS MaTepHalia, TOMyCKaeT CyIEeCTBEHHBIC OMNOKY;

- HEe yMeeT 000CHOBBIBAThH BBIOOp THIMA Hanbomee
paIMoHaIFHOTO 000PYIOBAHUS U CUCTEM OYHUCTHBIX COOPYKCHUU
MIPOMBIIIIJICHHOTO MIPEANPHUITHS MPU BOJIOMOATOTOBKE M BOJJOOTBEIE-
HUH, TOMYCKAeT CYIMECTBEHHBIC OMMOKN, HEYBEPEHHO, C OOJIBITUMHU
3aTPyJHEHUSMH BBIMOTHSIET CAMOCTOSTENBHYIO Pab0Ty, OONBIINHCTBO
3aJlaHuH, MPETYCMOTPEHHBIX MPOTPAMMON JUCIUILTAHBI, HE BBITOJI-
HEHO;

- oOyJaronuiicst He BJIaJiceT HaBBIKAMU BJIaJICHUE
HaBBIKaMU OTpeAeNeHUs PU3NIECKUX CBOMCTB M XUMUYECKOTO COCTa-
Ba BOJIbI, METOAAMHU OIIEHKU 3((EKTUBHOCTH PabOTHI OTIIEIBHBIX
OUYHCTHBIX COOPY>KEHUH MPOMBIIUICHHBIX MIPEINPUATHI U CTAHITHIA
BOJIOITO/ITOTOBKH.

- JIOTTYCKAaeT CYIIECTBEHHBIE OITNOKH, ¢ OOJBIIIH-
MU 3aTPYAHCHHUSIMH BBITIOJHSET CAMOCTOSTEILHYIO pa0doOTYy, OOJBIIIH-
CTBO MPEIYCMOTPEHHBIX MPOTPAMMON AUCIUILINHBI HE BBITOJIHEHO.
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4.2.3. Kputepuu olleHKH BBINOJHEHNS JIAa00PATOPHBIX PadoT:

[Tpu BBITIOTTHEHUH TAOOPATOPHBIX PAOOT 0OYUAIOIIHIICS TEMOHCTPUPYET:

3HAHUSI: OCHOBHOTO U JIOMIOJHUTEIIEHOTO TEOPUTUUECKOTO MaTepHaa;

YMEHHsI: KOHTPOJUPOBATh MPABWILHOCTh MPOBEJACHHS YKCIIEPUMEHTOB B TEUCHUE pa-
00ThI (METOAMKA MPOBEACHUs, COOMoIeHre npaBui Th, mMpaBUILHOCTH ONMUCAaHUS TPO-
TeKaHUsd HaOII0JaeMOro MpOIecca, COOTBETCTBUS YpaBHEHHM (DU3MUECKUX, XHUMHYE-
CKHX M JIp. peaKIuii HaOII0JaeMOMYy MPOIIecCy); 0OpabOTKH U TIPEACTABICHUS PE3Yilb-
TaTOB PKCIEPHUMEHTA, HCIOIb30BAaHUS METOJOB CTATUCTUUYECKONW 00pabOTKH pe3yibTa-
TOB, TpaUUECKOr0 aHaIu3a U MPH HEOOXOIUMOCTH IPYTUX METOIOB 00pabOTKH pe-
3yJbTaTOB (PErPECCUOHHBIN WM KOPPEJALMOHHBIN aHAIIN3);

BJIaJleHHe HAaBbIKaMHU: OQOPMIICHHUS U TPEJCTaBICHUS PE3yJIbTATOB JIaOOpaTOPHOU
paboThI B TAOIMYHOM, TPaUIECKOM H TEKCTOBOM (opMarte.

Kpurepuu onieHKHu J1a00paTOpPHBIX padoT

OTJIMYHO 00y4JaroIMHUICs IEMOHCTPUPYET:

- rIIyOOKO€ U ITOJTHOE OBJIAJICHHE COJCpPIKaHuEeM y4eo-
HOro Marepua’a 1o 1ad0paTopHOil paboTe, B KOTOPOM 00YYarOIHIACS
JIETKO OPUEHTHPYETCSl, IOHATUIHBIM aIapaToM, YMEHHUE CBSI3bIBATh
TEOPHIO C MPAKTHKOI, pelaTh MPakTHYSCKUE 3a/1a4H, BBICKA3bIBATh U
00OCHOBBIBATh CBOM CYXKJICHHS,

XO0poIIo - 0o0y4aromuicss 1eMOHCTPUPYET: MOJTHOE OCBOEHHE yueOHOro Mma-
Tepuana mo ynabopaTopHOi paboTe, BiIaJEET MOHATHHHBIM arIapaToM,
OpUEHTHUPYETCS B M3yUEHHOM MaTrepHalie, OCO3HAaHHO MPUMEHSET 3HAHUS
JUISL PEIICHUs] MPAKTUYECKUX 3aJad, PaMOTHO M3jaraeT OTBET, HO CO-
nepxanue, Gopma 0TBETa UMEIOT OT/AEIbHbIE HETOYHOCTH;

Y10BJIETBOPUTETbHO 00yYaroImuics IEMOHCTPUPYET:

- 3HaHUE U IOHUMAaHKUE OCHOBHBIX TOJIOKECHUH yueO-
HOT'O MaTepHala 1o J1abopaTopHOi paboTe, HO U3JIaraeT ero HermojHo,
HEMOCJEeI0BaTeNIbHO, JONYCKAaeT HETOYHOCTH B ONpeIEICHUN OHATHH, B
MPUMEHEHUH 3HAHWH IS PEIICHUS PAKTUIECKUX 3a]1a4d, HE yMEeT JIOKa-
3aTeIbHO 0O0CHOBATh CBOM CYKICHHUS;

HEY/I0BJIETBOPUTEJIBbHO | OOyYarOIIUICS IEMOHCTPUPYET:

- pa3po3HeHHbIe, OecCUCTEMHbIE 3HaHus, 110 JJabopa-
TOPHOI paboTe, He yMeeT BBIJEIATH ITIaBHOE U BTOPOCTETIEHHOE, TOITYC-
KaeT OMIMOKHU B ONPEEeICHUN MOHATHI, HCKaXKaIOLIHe UX CMBICI, 6ecro-
PSIOYHO U HEYBEPEHHO M3JIaraeT MaTepuall, He MOXeT IPUMEHSTh 3Ha-
HUS JUISl pellieHHs] TPAKTUYECKHX 3a/1a4.

4.2.4. Kputepuu OlleHKH BHINOJHEHUS] TECTOBbBIX 3a/IaHUIL:
[Ipu BBITTOTHEHNUH TECTOBBIX 3aJIaHUH OOYJAIOIIHUIACS JEMOHCTPUPYET:
3HAHMSI: OCHOBHOIO U JIOMOJIHUTEILHOTO MaTepHalia 1o TEME;
YMEHHsI: OPUEHTUPOBATLCS B MaTepHUale Mo TEME;
BJIa/IeHHE HABBIKAMM: PA0OTHI C TECTAMY,
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KpuTepun onieHKH BbINOJIHEHUSI TECTOBBIX 3aJaHUI

OTJIMYHO 00y4Jarouiicsi AEMOHCTPUPYET:
rIIyOOKHUE 3HaHUS 10 TeME U CBOOOIHO BIIAJICET MAaTEPUATIOM;
XOpo1Io 00y4Jarouiicsi AEMOHCTPUPYET:
B 1I€JIOM YCIIEITHOE 3HaHUE MaTepuala, HO COAepKaIIie OT-
JIeJIbHBIE TTPOOETIBI [0 TEME
YAOBJIETBOPUTEIBHO 00yyYaloIIMiiCs JEMOHCTPUPYET: 3HAHMSI TOJBKO OCHOBHOIO

MaTtcpuraja, HO HC 3HaeT,HCTaHeﬁ,HOHYCKaeT HCTOYHOCTH H

OTIEJILHBIE OIINOKH

HEYA0OBJICTBOPUTECJIBHO

OOy4aroluics: IUIOXO OPUEHTHPYETCS B TEME JOIyCKaeT

rpyOble HETOYHOCTH W OUTHOKH.

Pazpabomuux: ooyenm, I'ypkuna O.A.

p.c 28

(moamuce)
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