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1 Hesm v 3a1auM U3yYeHU S TUCHMILUIMHBI (MOTYJIA)

1.1 Ileab ocBOeHUS TUCHUILIHHBI
®opMHUpPOBaHKE y CTYJEHTOB I[EJIOCTHOIO MIPEACTABICHHS O CUCTEMAaX 3aIUTHI
ruapocdepbl OT TEXHOTEHHBIX BHIOPOCOB TOKCUYHBIX BEIIIECTB.

1.2 3agaun AMCHUILIMHEI

- TMOKa3aTb UCTOPHIO Pa3BUTHS U KIACCH(PHUKAIUIO TEXHUYECKUX YCTPOUCTB,
MpeAHa3HAYEHHBIX ISl 3aIUTHI THAPOCHEPHI OT BPEAHBIX M HECBOMCTBEHHBIX ITPUPO/IE BEIIECTB;
JIaTh TEOPETUUYECKHE OCHOBBI MPOIIECCOB, UCIOJIb3YEMbIX B CUCTEMAX 3alUTHI;

- MPOJIEMOHCTPUPOBATh HanOoJiee THIMUYHBIC KOHCTPYKIIMOHHBIE PEIICHHUS YCTPOWCTB,
anmnaparoB ¥ YCTAHOBOK, TPUMEHSEMBIX B OBITY W MPOMBIILICHHOCTH JJIsSI OYUCTKH MIPUPOIHBIX U
CTOYHBIX BOJ;

- O3HAaKOMUTH C MPUHIUIIAMHA MATEMAaTHYE€CKOTO MOCIMPOBAHUS, JICKAITUMU B OCHOBE
WH)KEHEPHBIX PAcueTOB MPOIIECCOB OYMCTKU U Pa3/IEICHUS BEIIECCTB B BOJHOM cpeie;

- MOKa3aTh CTyACHTaM BO3MOXHOCTU COBPEMEHHBIX CPEACTB 3alIUThl TUAPOChHEphl U UX
MPEUMYIIIECTBA [0 CPABHEHUIO C UICTOPHUUECKU CIONKHUBIIMMHCS METO/IaMU;

- MPOaHAJINU3UPOBATh JOCTOMHCTBA M HEJIOCTATKH CHCTEM 3aIUThI TUAPOCHEPHI C TOUKH
3peHus pecypcocOepekeHUs U IKOJIOTUYECKO 11eJ1eco00pa3HOCTH;

- IPUBUTH MEPBUYHBIC HABBIKM WHXKEHEPHBIX PACYETOB U MPOTHO3UPOBAHUS PE3YIHTATOB
paboThl OTIENBHBIX YCTPONCTB M CIOXKHBIX TEXHOJIOTMYECKUX CXEM, MPEAHA3HAUEHHBIX s
MPEAOTBPAIEHUST BPEIHBIX BEIOPOCOB B THApPOCHEpY.

1.3 MecTo Aucuunjinubl (MOAyJisl) B CTPYKType 00pa3oBaTe/ibHOI NPOrpaMMbl

Jucuumnuaa «CHucTeMbl 3alluThl THApocepbl U TUTOC(Eph» OTHOCHTCS K YacTH,
dbopMupyeMoil ydyacTHUKamMH 0Opa3zoBaTeNbHOrO Tporecca, brmoka 1 yueOHoro miana. B
COOTBETCTBUU C pabOYUM y4eOHBIM TUIAHOM TUCIUIUIMHA M3ydaeTcs Ha 3 u 4 Kypcax Mo O4HOMN
dbopme oO0yuenus. Bug mpomexyTOUHOM aTTecTalluy: 3a4eT U SK3aMEH.

N3yuenuio NUCHMIUIMHBI JOJKHO TPEANIECTBOBATh M3YYEHHE TAKUX TUCIUILUINH, KaK
«Cucrtembl 3amuThl aTMocepb» U «TeopeTnueckrue OCHOBBI IKO3AMUTHBIX TpoiieccoBy. [Ipu
OCBOCHHUH JAaHHOW TUCIMIUIMHBI CIIYIIATEH JIOJDKHBI UMETh 3HAHUS 110 0011eH, HeOpTraHUYeCKOn
u (uzudeckoil xumuu. [[UCHUIUIMHA SBIISETCS MPEIIISCTBYIONICH MPU U3yUYEHUU TUCIUTLINH:
«JKosoruyeckas sKcrepTusa u ceptTudukanusy, «IIporusBoacTBeHHas 6€30MaCHOCTbY.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHHsl MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEeMbIMH Pe3yJIbTATAMH 0CBOCHHS 00pPa30BaTeIbHOI POrpaMMbl

W3ydenne naHHOM yuyeOHOM AMCUMIUIMHBI HampaBlieHO Ha (OpMHpOBaHHE Y
00y4aroIuXxcs CIeIYOIIX KOMIIETEHIIMHI:

KOH 1 HAUMCHOBAHUEC MHAUKATOPA JOCTUIKCHUS

PC3yJ’IBTaTLI 06yquI/m 10 JTUCHUITITIMHE
KOMIICTCHIIMHU

IIK-1 Cnoco6eH HCnoab30BaTh 3aKOHBI H METObl MATEMATHKH, €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK NPH
penieHuH npogeccHOHATbHBIX 3a1a4
UIIK-1.3. ®opmynupyeT, aHATU3UPYET U pemiaeT | 3HaeT W OCYIIECTBIAET TIOMCK 3aKOHOB M METOAOB
3aJa4u HpO(beCCHOHaHBHOﬁ JCATCIIBHOCTH Ha MaTeMaTuK, C€CTCCTBCHHBIX HW TCXHUYCCKUX HAYK IpH
OCHOBE IIOJIOKCHMH, 3aKOHOB M  METOJOB | PEIICHWHU MPOQECCHOHATIBHBIX 3a1ad

€CTECTBEHHBIX 51 TEXHUYECKUX HayK, | YMmeer (hopMyIHpOBaTh, aHAJIM3MPOBATH M pEIIATh 3a4a4uu
MaTeMaTHIECKOTo 1 (M3MYECKOTO amnmapara podeCCHOHAIBHON AEATENIBHOCTH HAa OCHOBE MOJIOXCHHUH,
3aKOHOB W MCETOJOB €CTCCTBCHHBIX W TEXHUYECKHUX HAYK,
MaTeMaTHYeCKOTo U PU3MYECKOro anmnapara

Braneer u BHenpser B npodecCHOHANBHYIO AEATEIbHOCTh
MOJIOXKEHUS, 3aKOHBl M  METOAbl €CTECTBEHHBIX U
TEXHUYECKUX HAyK, MaTeMaTH4ecKoro M (QHU3MYEeCKOro
anmapaTta JUIs  pelleHHMs 3amad 1o  00ecHeyeHUIo
TexXHOC(EepHOI Ge30macHoCTH




KOIL 1 HAUMCHOBAHUEC MHAUKATOPA JOCTUKCHUS

P€3yJ'II)TaTI)I o6yquI/m 10 JTUCLHUIITIMHE
KOMIICTCHIIMH

IK-2 CnocodeH oneHNMBATh NPUYUHBI U HCTOYHUKH AaBAPUHHBIX BHIOPOCOB M COPOCOB B OKPY:KAIOIIYIO
cpeny; pa3padaTbIBaThb MepONPUATHSA MO 3alIUTe YeJOBeKa W OKpPYKalolleil cpeabl OT Pa3IMYHbIX
()aKTOpPOB ecTECTBEHHOr0, AHTPONOreHHOT0 H TEXHOT€HHOT0 NMPONCXO0KIEHUS

UIIK-2.1. OrieHuBaeT MPUIHHBI K UCTOUHUKU 3HaeT MPUYUHBI M TOCICICTBUS AaBAPHIHBIX BBHIOPOCOB U
aBapUITHBIX BEIOPOCOB U COPOCOB B COpPOCOB 3arps3HSIOIIMX BEIICCTB B OKPYXKAIOIIYIO CpPEay,
OKPYIKaIOLIyI0 Cpeny XapaKTePUCTUKH  Pa3JIMIHBIX THUIIOB HUCTOYHUKOB

XMMUYECKHUX W UHBIX 3aTPsA3HCHUMA, TPUHIIUITBI U METOJIBI KX
WICHTU(HUKALMKM, COBPEMEHHBIC TEHACHIMH pa3BUTHUS
TEXHUKH U TEXHOJIOTMH B 00JacCTH 3aluThl runpocdepsl u
TUTOC(EPHI, CYyIIeCTBYIOMIE NH)OPMAIIIOHHBIE CHCTEMBI
TEXHOJIOTHH X 3aIIHTHI

YMeer BBIABIATh NPUYMHBI M HCTOYHUKH aBaPHUHBIX
BEIOPOCOB M COPOCOB B OKPY’KAaIOIIyIO CpeXy, Ha OCHOBE
(DM3UKO-XUMHYECKNX  TPEACTaBICHHH O  CTPOCHHUH
runpochepsl W JHTOCHEpH], OTINYATh NPUPONHBIE U
AHTPOIIOTEHHBIE HWCTOYHUKH, (OPMYIHPOBATH OCHOBHEIC
MOHATHS, METOABl M TEPMHUHBI DJKOJIOTMH TEeXHOTeHe3a,
aHAJIM3MPOBATh JOCTOMHCTBA M HEJJOCTATKH CYIIECTBYIOIIMX
CHCTEM 3alUThl JUTOChepbl U ruapochepsl OT BPEAHBIX
BO3JCHCTBUI

Braneer HaBbIkaMH OLGHKM TPUYMH M HCTOYHHKOB
aBapUIHBIX BBHIOPOCOB U COPOCOB B OKPY’KAIOIIYIO Cpeny,
MOHUMAaHUEM CICHUPUKH W MEXaHH3Ma TOKCHYHOTO
JICHCTBUS Ha KUBOE BEIIECTBO OPTaHU3MOB MPHUOPUTETHBIX
3arps3HATENCH B aTMOC(hepHOM BO3IyXeE,
BoZ0eMax(BOJOTOKAX) U OMOTEOICHO3aX, CIIOCOOHOCTHIO K
aHaM3y COBPEMEHHBIX TCHIACHIWU DPAa3BUTHSA TEXHUKH H
TEXHOJIOTHH B o00macTh obOecriedeHUus Oe30MacHOCTH U
3 QEKTUBHOCTH METOJIOB M CHUCTEM 3aIIUTHI JUTOCHEPHl U
ruapocdepsl OT BPEHBIX BO3ACHCTBUI

UIIK-2.2 PaspabaTbiBaeT MEpONPUATHS 1O | 3HAET MEPONMPHUATUS TO 3AIIUTE YEIOBEKa U OKPYKArOIIeH
3allMTe 4YeJOoBeKa W OKpYXKalollledl cpeabl OT | cpeibl  OT  pasiiMuHbIX  (PaKTOPOB  E€CTECTBEHHOIO,

Pa3JINYHBIX (baKTOpOB C€CTCCTBCHHOI'O, AHTPOINIOI'CHHOT' O u TEXHOTCHHOI'O MPOUCXOKIACHUA,
aHTPOIIOTE€HHOTO u TEXHOTEHHOTO | CIOCOOBI M3MEPEHHUS U OIICHKH YPOBHEH OMACHOCTEH B cpeie
MPOUCXOXKIAECHUS o0uTaHMsA, KaK pacCYUTHIBATh XUMHYECKYI0 Harpys3ky

HUCTOYHMKOB B 3KOCHCTEMax, MOJEIH pPacCHpOCTPaHEHHS,
TpaHcopManuy ¥ HAKOIUICHHS 3arpsi3HSIONINX BEIIECTB B
yurocdepe u rugpochepe

YMeeT NOAroTaBIMBATH NPEATIOKEHHS 110 3AIIUTE YeJIOBEKa
W OKpYXalollel cpensl OT  pasiuyHbIX  (DAaKTOpOB
€CTEeCTBEHHOTO,  AHTPOIIOTEHHOTO M TEXHOTCHHOTO
MIPOMCXOXKACHUS, 00pabaTeIBaTh MOMYyYCHHBIE PE3YJIbTATHI,
paccuMTaTh  Harpy3Kd XHMHYECKHX  HCTOYHHKOB B
9KOCHCTEMAX,

KOJIMYECTBEHHO PACCUYNUTATh M OICHHUTH MO 0a3aM JaHHBIX
U3MEpEHUl  MapaMeTpoB  IPUPOJHOM  Ccpenbl  THII
XUMHYECKOT'0 MICTOUYHHKA

Brnageer HaBbpIKaMU pa3pabOTKH MEPOIPHUATHH IO 3aIINUTE
YeJoBeKa M OKPYXKaIOIIeH Cpelbl OT Pa3IN4HBIX (PaKTOpPOB
€CTECTBEHHOT0,  AHTPOIOT€HHOTO M TEXHOTEHHOIO
MPOUCXOJK/ICHHS, HABBIKAMH ONTHMHU3ALMN HEOOXOIUMBIX
JEWCTBUH 10  WAEHTH(UKAUWU  Pa3INYHBIX  THIIOB
OPUPOAHBIX M TEXHOT€HHBIX HCTOYHUKOB Ha IpHUMEpE
XUMHMYECKHMX 3arps3HEHUM, HaBBIKAMU OLIEHKH OMAaCHOCTH
XUMHYECKHX HCTOYHHKOB B DKOCHCTEMaX

PesynbraTel 00ydeHHUs] 1O TUCIMILIMHE TOCTUTAIOTCS B paMKaX OCYIICCTBICHHS BCEX
BUJIOB KOHTAaKTHOM M CAMOCTOSITENILHOM PabOThl 00YJarOIIUXCS B COOTBETCTBUH C YTBEPKICHHBIM
y4eOHBIM TIITAHOM.




WuaukaTtopel  TOCTHXKEHUS KOMIETEHIMH CYMTAIOTCS CHOPMUPOBAHHBIMH  MpU
JOCTHKEHUHM COOTBETCTBYIOIINX UM PE3YyJIbTaTOB O0yUCHHUSI.

2. CTpyKTYpa U cofep:KaHHe TUCHUITUHBI.

2.1 Pacnipenesienre TPYA0EMKOCTH TUCUUIIJIMHBI IO BUIaM padoT.

OOmast TpyJ0EMKOCTh TUCIMIUIMHBI cocTaBiseT 5 3ad.ex. (180 yvaca), ux pacnpeneneHue
110 BUJaM paboT NPEACTaBICHO B TAaOJIMIIE

Bunst padot Bcero ®dopma o0yueHus
4acoB OuHas
6 cemectp 7 cemecTp
(Jackn) ("ackn)
KoHTakTHasi padoTa, B TOM YHcJIe:
AynauTopHbIe 3aHATHS (BCEro): 152 102 50
3aHATHS JICKIIMOHHOTO THIIA 50 34 16
J1a00paTOpHBIE 3aHATHUS 102 68 34
HWnas koHTaKTHasA padora:
KoHTponb camocTosTenpHOl paboTel (KCP) 22 18 4
IIpomexytounas arrectanus (MKP) 0,5 0,3 0,2
CamocTosiTeJbHAasi pa0oTa, B TOM YHCJI€: 86,8 33 53,8
KypcoBas pabora/mpoekt (KP/KII) (moaroroBka) 38,8 15 23,8

CamocTosaTenbHOE N3yUeHHE Pa3/IeioB, CaMOIIOATOTOBKA
(mpopaboTKa U MOBTOPEHHUE JICKIIMOHHOTO MaTepraia u

N 25 10 15
Marepuaja Y4eOHUKOB U y4eOHBIX OCOOUH, IMOATOTOBKA
K JJaOOPaTOPHBIM, KOJUIOKBHYMaM H T.1I.)
ITonroroBska k TCKYyIIEMY KOHTPOJIIO 23 8 15
Kontpous:
[ToaroroBka K sK3aMeHy 26.7
OO0mast TpyA0eMKOCTh yac. 288
B TOM YHCJIie KOHTAKTHasA
OM HHCIE KO 1745
padora
3a4. e 8

2.2 CTpyKTypa AMCUMIIJIMHBI:
Pacnpenenenue Bu10B yueOHON pabOThI M UX TPYJOEMKOCTHU IO pa3JienaM JAUCHUIIUHBI.
Pa3nens! (TeMbl) TUCIUIUIMHBI, H3y4yaemble B 6,7 cemecTpe (ouHas popMa oOydeHus)



KomanuecTBo yacos
N AynutopHas preayur
° HaumenoBanwme paznenos (Tem) opHas
Bcero pabota
pabora
JI 113 JIP CPC
1 Crpaterus ¥ TaKTHUKa 3alUThl THAPOC(EPHI, OUMCTKA CTOYHBIX 9 4 ) ) 5
BOJ
2 OuuCcTKa CTOYHBIX BOJ OT KPYIHOAKUCIIEPCHBIX MPUMECEH 21 4 i 12 5
METOIaMHU MPOLICKMBAHUS U CEAUMECHTALUU
3. DoTaniMoOHHBIE METOIBI 7 2 - 5
4, DuIETpOBaHHE 21 4 - 12 5
5. XHUMHYECKHE METOBI TIEPepaObOTKH CTOYHBIX BOJT 9 4 - - 5
6. [Iporecc Koarysimun 19 2 - 12 5
7. TepMudeckue METOIBI OYMCTKH CTOYHBIX M IMIPUPOIHBIX BOJ 19 2 - 12 5
8. OIEeKTPOXUMHUIECKHE METOIBI 17 2 - 10 5
9. CopO1roHHbIe 1 HOHOOOMEHHBIE METOIBI 15 2 - 8 5
10.  |Tunwmunble NpOM3BOJCTBA M NCTOUYHHUKH 3arPA3HEHHS TI0UB 15 2 - 8 5
11 TeopeTrnveckue OCHOBBI OMOXMMHUYECKHX METOI0B OUUCTKU 9 4 i i 5
" |0TX0JIOB M peaOMIUTAIINH TT0YB
12 AnpOOHBIE TEXHOJIOTHHU MEPEPadOTKH OTXOI0B U pea6fmmaunn 7 2 i i 5
M0YB C MCIOJIb30BAHUEM HCKYCCTBEHHBIX COOPYKEHHM
13, AdpOOHBIE TEXHOJIOTHH MEPepabOTKH OTXOI0B M PeabMINTALUH 7 5 i i 5
MIOYB B IPHPOHBIX YCIOBUIX
14, AHa’poOHbBIE TEXHOJIOTHH TIepepabOTKH OTXO/I0B U 7 5 ) ) 5
peaduIuTaINK [T0YB
15.  |Merozpl nepepabOTKU OCaIKOB U IIJIAMOB 17 4 - 8 5
16. Pexynepauwus, BTOPHIHAS nepepaboTKa, XpaHeHHE 1 6 5 i i 4
UCIIOJIb30BaHKUE TBEPIBIX OTXOJIOB
17 TexHuKa ¥ TEXHOJIOTHU 00€3BPEeKUBAHUS TBEPIBIX TOKCUUHBIX 16 4 i 8 4
OTXOJIOB
18. CaHuTapHOE 3aXOpOHEHHE OTXO0/I0B U KOMIUIEKCHBIE TEXHOJIOTHU 152 | 2 i 10 32
peaduIuTAINY TT0YB
HUTOI'O no pasoenram oucyuniurvl 238,8| 50 102 86,8
KoHnTposb camocrosTenbHoit paboTsl (KCP) 22
[Mpomexxyrounas arrecrauusi (MKP) 0,5
IToaroToBKa K 3K3aMeHY 26,7
OO61mas TpyJ0€MKOCTh N0 JUCIUILTNHE 288

[Tpumeuanue: JI — nexiuu, [13 — mpaktuueckue 3aHsTHs / cemuHapbl, JIP — nmaGopaTtopHble
3anstusa, CPC — camocrosTensHas paboTa CTyIeHTa

2.3 Conep:xanue pa3iesioB (TeM) TUCHUTLIAHBI
2.3.1 3aHATHHA JEKIMOHHOTO THIIA

HaumenoBanue paznena dopma TeKyIero

Coneprxanue paszzena (TeMbl)

(Tembr) KOHTPOJIS
1. |Crparerus u TakTHKa Ouspueckue M XuMHueckue cBoiictBa Boabl. OcHoBHbIE|YO, P3
3aIUTHI THAPOc(hephl,  |XapaKTepUCTHUKM KadecTBa BOABL. Kiaccudukamus Box 1o

OYHCTKA CTOYHBIX BOJ  |(a30BO-ANCIIEPCHOMY COCTOSHHIO, XHMHYECKOMY COCTaBy H
XO3HCTBEHHOMY Ha3zHaueHuio. Haumbonee omacHele s
THApOCc(Eepsl  OTpaciy NPOMBIIUIEHHOCTH. Bpibop MeTomoB
OYHMCTKH CTOYHBIX BOJ B 3aBUCHMOCTH OT THIIA UX 3arps3HEHHU.
[TpuHOMIIBI OpraHU3alny KMCIOJB30BaHUs BOJBI B TexHOchepe.
besoTxomHble M pecypcocOeperaromye TEXHOIOTUH OYHCTKU
BOJIbl: OCHOBHBIC IIPUHIIMIIBI U TeHEHIMU. [locnenoBaTebHOCTh
cTaauii pa3pabOTKU Hpoliecca OYUCTKU CTOUHBIX M IPHPOJIHBIX
BOJI.

2. |Ouncrka cTouHbIX BoJ |TeopeTnyeckue OCHOBBI CEIMMEHTALMOHHBIX MeTonoB. Yuér|YO, P3
OT KPYIHOJUCIEPCHBIX ~ |XapaKTEepUCTUK  IepepadaThiBaeMbIX  CpeA  IpH  pacdere
npuMeceil MeTolaMu CEJMMEHTAIIMOHHbIX  mpoueccoB.  CBoOogHOE  ocaxJCHUE.




MpOUCKUBAHUA U
CCIAUMCHTAIH

CrecHéHHOoe  ocaxieHue.  AmmaparypHoe  odopmiieHHE
CeTMMEHTAIMOHHBIX METO/IOB. Cura, MIECKOJIOBKH.
MHorosipycHble THUIPOUMKIOHBL. [lonouHBIE OTCTOMHUKM U
ocBeTIUTeNN. Peannzalys mporeccoB OTCTanBaHUs U OCBETIICHUS
Ha  mpaktuke.  OTKpBITBIE  THUAPOLMKIOHBL. — HamopHuble
THPOLUKIIOHBL. CennMeHTallMOHHBIC cenaparopbl
IPOTHBOTOYHOT'O THIIA.

doTallMOHHBIE MCTOOBI

Teoperndeckne OCHOBHI (MIOTAIMOHHBIX METOJIOB: aATE3Ms, YTIIBI
CMauMBaHUI T[OBEPXHOCTH, (IOTHpyIOmas Cujia, pacdér
CKOPOCTH BCIUIBIBAHHS YACTHUIl B YCJIOBHSX ECTECTBEHHOH U
BBIHY)KJICHHOM KOHBEKIIMH pacTBopa. OONacT NpUMEHEHUS
(hroTannoHHOM TEXHUKH. Dnoranys: HanopHas,
MHEBMAaTHYeCKas, II€HHAs, XUMHYECKas, BHOpamHOHHAa,
anektpoduiotanusa.  HepTenoBymkH  TOPU3OHTANIBHOTO U
paauansHoro THma. MjoTanus ¢ NPUMEHEHHEM MapalieNbHbBIX
wiactuH. ['paBuTanmonHas ¢iotanus. Mcnonp3oBaHue merona
droTanuu IS OPEIBAPUTEIBHOTO  YOAJICHHS KHPOB U
HE(TENPOAYKTOB W3  CTOYHBIX BOA  (CIOHTAaHHAasT U
CTHMYJIMpOBaHHas (JIoTarust).

YO, CP

OuibTpoBaHuE

MexaHU3MBbI U3BJICYCHUS JUCTIEPCHBIX YaCTHIL B ITPOLIECCe
¢unpTpoBanus. [loBepxXHOCTHOE (PHUIBTPOBAHUE.
ConporusieHre GUIBTPOB U €ro oleHka. GUIbTpoBaHuE B CIIOE.
OKcriepUMeHTalbHAs OLICHKA KayecTBa (QUIbTPOBAHHSI.
DakTOpHI, ONpEASISIONINAE TOJITOBEYHOCTh (YUIIBTPOB U KaYECTBO
¢unpTpara. AnnaparypHoe oopMIIeHHE porecca
¢dunbTpoBanus. PunbTpylomue Marepuansl. Kinaccsl GuibTpos:
MUKPO(UIBTPBI, 3ePHUCTBIC GUILTPHI, MEJUICHHbIE (QHIIBTPHI,
CKOPOCTHBIE (PUIIBTPBI, HATIOPHBIE, OE3HATIOPHBIE (PUITBTPHI.
DunbTpHI-ceNnapaTopsl C NEHOMOINYPUTAHOBOW 3arpy3KOu.
OCHOBHBIE HEZIOCTATKH BCEX (PUIIBTPOB U ITyTH PELICHUS
BO3HUKAIOIIUX MpobieM. Perenepannu GuiibTpos.

YO

XHUMHYECKHUE METOIBI
nepepabOTKA CTOYHBIX
BOJI

MeTo1bl XUMUUYECKON HEUTpaNU3alUy U OCAXKICHUS BPEIHBIX
IpUMeceH B CTOYHBIX BO/IaX (HEHTpaIn3arus KUCIBIMH Ia3aMH,
cMenleHneM, QIbTPOBaHMEM KHCIIBIX BOJ Yepes3
HEUTpaTu3yolUe MaTepUallbl; OCAXKACHUE HA XOJIOJE U IpU
BBICOKHX TeMIeparypax). OKHCINTEeIbHO-BOCCTAHOBUTEIbHEIE
METO/IbI 00€3BPEKMBAHIS TOKCHYHBIX TIPHIMecel (OKHCIeHUE
KHCJIOPOAOM BO3JyXa, XJIOPUPOBAHUE, O30HUPOBAHHUE;
00e3BpeKUBaHIE COSTUHEHUI PTYTH, MBIIIbSKA, XPOMA).
PearentHas nepepaboTKa CTOUHBIX BOJI, COJEPKAIINX MOHBI
TSKEIBIX MeTa/uIoB. [IpenMyniecTBa 1 HEAOCTATKH XUMHUYECKUX
MeTozoB. VX anmapaTypHoe odopMIICHHE.

YO, CP

IIpouecc koarynauuu

Teoperndeckne OCHOBBI METOA KOAryIsaiuyi. Bo3sHUKHOBEHHE
KOJUIOMJIHBIX 4acTull B pactBope. HeliTpanuzanus
anexkrpuueckoro 3apsna. [Ipasuno Hlynsue-I'apau u Teopus
JJIDO. IToporosele KOHIEHTpALMK KoaryasiHTa. DakTopsl,
MeIaroNye KoaryJsinui U crocoOsl 00ps0Ob! ¢ HUMHU. CTanuu
Ipolecca KoaryJIsliuu: pacTBOPEHUE KOATyJITHTOB, 103UPOBAHUE
Y CMEIICHNE PEareHTOB CO CTOYHOHN BOJIOMH; XJI0Nbe0oOpa3oBaHKe
U OCaXKJEHUE XI0MbeB. DaKTOPHI, ONPEAEISIONUE CKOPOCTh
koarynsaui. OCHOBHBIE XUMHYECKHE KOATyJISTHTHIL.
[MpuHIMIHaTBHBIE CXEMBI THIIOBOTO 000pynoBaHusl. PacueT 103
KOaryJsHTOB. MexaHn3M BO3/eHCTBHS (IIOKYIISTHTOB.
Heopraumueckue n opranngeckue GpaoxynsaTel. Ctaguu
xnonbeobpa3oBanus. [Tyt mHTEHCHUKAIIUH ITpoIecca
KOaryJISIHH.

BO




TepMI/I‘leCKI/Ie METOAbIL
OYHUCTKH CTOYHBIX U
MIPUPOAHBIX BOJ

Tepmudeckue METOIbI OYUCTKH CTOYHBIX M TPUPOIHBIX BOJ:
ucrapuTesbHbIe (BbIIapHbIE, a1iadaTHbIE), BRIMOPaKUBAIOLIHE
(BakyyMHBIE C XOJOAWIBLHBIM areHTOM), KPHUCTAJUIOTHPaTHbIC
(xonoannpHBIE, TEIUIOUCHIONB3YoNKe). TeopeTnieckre OCHOBBI
MeTona JucTwusinuy. 3akoH Payns. 3akon [lanbrona. 3aKoHBI
KonoBasosa. ®a3oBbie quarpamMmMsbl. KpuBas ;kuikocT, KpuBas
nmapa. ArmapaTypHoe o(pOpMIICHHE METOIOB: TIPOCTAst
HeperoHka, ppakunoHHas neperonka. GakTopsl, BIUSIOMNE Ha
KOMIUICKTALUIO TEPMUYECKON CUCTEMBI BOAOIIOATOTOBKH Ha
KOHKDPETHBIX IIPOM3BOJCTBAX. [IpHEMBI HOBBIICHUS

3¢ PEKTHBHOCTH TEPMUIECKUX METOIOB (METO CXKATHS apa,
HOCIIEZIOBATENBHOE PACIIONIOKEHHE Kamep).

YO, CP

DIEeKTPOXUMHUUECKHE
METOIBI

TeopeTudeckue OCHOBBI AIEKTPOXUMUYECKUX METOIOB yaleHUs
MEJIKOJUCIIEPCHBIX MTpUMecel, 00e33apakuBaHus, yMATYCHUS U
00e3BpeKuBaHMs BOJbl. XUMHUYECKUH U 31EKTPOXUMUYIECKUH
IpoIiecc: CXOJCTBa U pasznuyus. [Iporecchl Ha 3JeKTpoiax U B
MEKAJIEKTPOAHOM IIPOCTPAHCTBE. PaBHOBECHBIH MOTEHITHANT
anektpona. YpasHerue HepHera. 3akonst Papanes. CriocoOsr
MHTEHCU(HUKALNH IICKTPOXUMHUUECKHX MPOLECCOB.
KoncTpykunoHHOE 0popMIICHHE U YCIIOBHS IIPOBEACHUS
OTAEIBHBIX MEKTPOXUMHHIECKUX ITPOIIECCOB. AHOJHOE
OKHCJICHHE ¥ KaTOAHOE BOCCTAHOBJICHHE TOKCHYHBIX TPUMECEH.
DICKTPOIU3EPHI: UX TUIBI K CLIOCOOBI OOPHOBI C
0CaJIKOOTIIOKCHUEM U OTPaBIEHUEM IJIEKTPOIOB.
DJIEKTPOXUMUYECKUE YMSATYUTENN. DIEKTPO(IOTALHUSL.
OKTpOXUMHUYECKas U 3JIEKTPUUECKasi KOarysaius.
OnexTpoxpuctaminzanys. [IpenmyniecTsa 1 HeAOCTaTKU
3JEKTPOXMMHUECKHX METOOB 110 CPABHEHHIO C PEareHTHBIMU.

BO

CopbunonHBIC U
HOHOOOMEHHBIE METOBI

Teoperuyeckre OCHOBBI METOIa HOHHOTO oOMeHa. [IpuMeneHne
MOHHOTO OOMEHA B CHCTEMax OYHUCTKHU (YMSATYCHHUE, YAAICHUC
KapOoHaTOB, oOecconBanme). IoHOOOMEHHBIE MaTEePHAIIBL:
OpraHuYecKue, HeOpraHMIeCKHe, KAaTHOHOOOMEHHEIE,
AHHOHOOOMEHHBIE. ATmapatypHoe 0(pOpMIICHHE IIPOLIECCOB
MOHHOTO 0OMeHa. Perenepannsi HOHOOOMEHHBIX MaTEPHAIIOB.
MeMOpaHHbIe TEXHOJIOTHH TIepepabOTKH CTOUHBIX BOJ
(xmaccuduranys METoI0B, MEXaHU3MBI IepeHoca uepes
MeMOpaHy, ABWKYIIUE CHIIbI U TEOPETHIECKOE OIIMCaHNE
nporneccoB). KomOnHUpOBaHHBIE METOIBI IEPEPAOOTKH CTOUHBIX
BOJI.

YO, T3, CP

10.

Tunuuynabie
MIPOU3BO/JICTBA U
HMCTOYHUKHU 3arpsi3HEHUS
TOYB

IIpoMbliICHHBIE aBapUU U YpE3BblYaliHbIe cuTyanuu. Mx
BIIMSIHUE Ha XUMHUYECKHUH COCTaB U CTPYKTYpy N04B. TUNIMYHbBIE
MPOM3BOJICTBA ¥ NCTOYHHKH 3arpsI3HEHUS 1I0YB (CTOYHBIE BOIBI,
TBEPABIE 0TX0/1b1). OOImIME MOAXO0IBI K TPEAOTBPAIICHUIO
BPEIHBIX BEIOPOCOB. THIOBBIE TEXHOJIOTUH MPEAOTBPAILICHUS
3arpsisHEHUst JUTOC(EpHl U e€ peaduIINTALIH.

YO

11.

TeopeTnvecknue OCHOBBI
OMOXHUMHUYECKHUX
METOJI0B OYMCTKHU
OTXOJIOB U
peadumuTaIye MoYB

bruoxumuueckue MeTos! OYUCTKU CTOUHBIX BoA. CocTaB
AKTHBHOTO MJIa ¥ OMOIUIEHKN. 3aKOHOMEPHOCTH paciaja
OpPTaHMYECKHX BEIIECTB B CTOYHBIX BOAAX M TIOYBE.
Amnabonuueckre u KaTabomdecKre MpoLecchl. Y paBHEHHUE
Muxasnuca-MeHnreHa. [loxysmnupuyeckuil METOJ OIIpeNEIEHUS
KOHCTaHTHI (pepMEHTATHBHOH peakiuy. OepMeHTHl H YH3UMBI.
ITpomMoTOpEI M HHTHOUTOPHI OMOXUMUYECKHX MTPOIIECCOB.
DaKTOPEI, ONPENEIAIONINE CKOPOCTh IPUPOCTa OHOMACCHI.
Hcnonp3oBanue ypaBHeHHss MOHO 11l OEHKH CKOPOCTU
pa3BUTH MUKPOOPraHu3MoB. OCHOBHBIE TOKA3aTENU CTOUHBIX
BOJI, OIIPEJENSAIONINE BO3MOKHOCTh OUUCTKH CTOYHBIX BOJ U
3arps3HEHHBIX ouB Onoxummdecknmu Metoaamu (BIIK, XTIK).

BO

12.

AdpOOHBIE TEXHOJIOTHU
nepepaboTKU OTXOI0B U
peaduInTaIMY TI0YB C
HCIIOJIb30BAaHHEM

AspoOHBIC U aHA3POOHBIC METOJIBI OYUCTKH CTOYHBIX BOJ H
moyB. MaccooOMEHHBIE TIPOIIECCH U PAKTOPHI, OTIPEICIISTIONTIE
CKOPOCTh POCTa MHUKPOOPTAaHU3MOB U IpoIiecca adpoOHO
OMOXMMHYECKON OYMCTKH CTOYHBIX BOJ M TOYB (TEMIEPaTypHBIN
PEXUM, TPOAOIDKUTEIHHOCTD U PEKUMBI adpaIiiy, OHOTCHHEIC

YO, KP




HUCKYCCTBEHHBIX
COOpYKEHUM

3JIEMEHTBI U MHUKPOAJIEMEHTBI, OKUCIUTENN U TSDKENbIE METaJUIbI;
1 dy3us BpeAHBIX BEIECTB U MPOIYKTOB OMOXMMHUUECKHX
peakuuii). VickyccTBEHHBIE COOPY)KEHHs (aDPOTEHKU U
61oUIBTPEI). ADPOTEHKHU C PA3IMYHON CTPYKTY POl HOTOKOB
CTOYHOH BOJIBI M BO3BPATHOT'O aKTHBHOTO Mi1a. OCHOBHBIE CXEMBI
KOMIUIEKCHOM OYMCTKU CTOYHBIX BOJ M MOYB B MCKYCCTBEHHBIX
coopyxeHUsX. TUNNYHbIE HapyLIeHHs! B TEXHOJIOTHH
9KCIUTyaTallMy a3POTEHKOB U METO.bI TMKBUIALUH X
nocaencTsuid. KOHCTpyKIH# OHOTEHKOB-OHODIIIBTPOB.
CeKUMOHHBIC OKCUTEHKH. HapyIeHus npy dKCIUTyaTalui
OMOQHUIBTPOB M MEPHI 10 MX YCTPAHCHHIO.

13.

AdpOOHBIE TEXHOIOTUH
nepepabOTKU OTXO/I0B H
peaduIUTanyy 0YB B
TIPUPOJTHBIX YCIOBHSX

TexHomornn a3poOHOI OYUCTKU B MPUPOIHBIX YCIOBHSX.
IIpenmymecTBa 1 HEAOCTATKH NEPEN UCKYCCTBEHHBIMH
OUYUCTHBIMHU COOpY>KeHUAMU. [lons opoleHus, TeXHOIOTUS X
skciutyaraimu. [lomnst puieTpaunu. buonornueckue npyasl.
IIpaBuna sKkcIuTyaTay, KOHCTPYKIIMOHHBIE PEIIEHUS U
HH)KEHEepHBIE pacyéThI (TJIO0IIAIb MOJIS OPOIICHUS U
(unpTpanuy, IWIOMaab HAMOPKUBAHUS, aKTHBHAsI IOBEPXHOCTh
6HOIOTNYeCKUX NPYAOB, MPOJOKUTEIBHOCTD IPEOBIBAHUS
CTOYHBIX BOJ] B OMOJIOTMYECKUX NPYZAax). TUNHYHBIC CXEMBI
OMOXMMHYECKON OUYNCTKU CTOYHBIX BOJ M MOYB.

YO

14,

AHa’poOHBIC
TEXHOJIOTUH
nepepabdoTKU OTXOJOB H
peabuIuTanuy IoYB

AHaspoOHbBIE METO/[bI ONOXMMHYECKOH OUMCTKH U
00e3BpexuBaHMs 0cagKkoB. [IpoBepka 0TX00B Ha
6mopasnaraemocts (BIIM). Bunbr anaspoOHOTO OpOXKECHHS.
Cranuu MetanoreHesza. O6e3BpekiBaHue CyIb(haTconep KAIINX
CTOKOB ¥ 104YB. JleHuTpudurKanus aHa3poOHBIM METOIOM.
HckyccTBeHHblE coopyxkeHMsl. MeTanTeHKHU. PeakTopsl co
B3BEIICHHO-CEIMMEHTAIIMOHHON OnoMaccoil. PeakTopsl ¢
NPUKPEIUIEHHOW OnoMaccoil. Y clloBus, ONpeesFoLe

3¢ GEKTHBHOCTD aHAIPOOHOT0 00e3BpekuBaHus. COBMECTHAsS
OYKCTKA OBITOBBIX Y IPOMBILIICHHBIX CTOUYHBIX BOJ
OMOXMMHYECKHMHU METOAaMH. bHopasokeHne MecTHINIOB,
HedTH, heHooB At 00e3BPEKUBAHUS OTXOOB B OUYBAX U B
MOJ3EMHBIX BOJIOMCTOYHHKAX.

¥O, T3

15.

Mertons! IepepaboTKH
0CajIKOB M IIIJJAMOB

O06paboTtka ocagkoB u namMoB. Kimaccudukamus ocankos u
nuiamMoB. THINYHBIE TEXHOJIOTHIECKHE CXEMBI IEPEPaOdOTKH
ocankoB. ['paBUTAIIMOHHBIHN, (DIOTAIIMOHHEIA, IEHTPOOCIKHBIN H
BHUOPAIMOHHBII METOIBI YIUIOTHEHUS 0cakoB. CTa0MIH3aIis
ocankoB. KoHAUIIMOHUPOBaHUE O0CAIKOB: peareHTHbIE
(xoarynsnus) u 6e3peareHTHbIE METOIbI (3aMOpaKUBAHUE U
oTTauBaHMe, TepMHUYECKas 00paboTka). Kunkodasuoe
okucienne. O6e3BoKMBaHIE 0CAaKOB. MITOBBIE IIIOTA KN -
YIUIOTHUTENW; MeXaHndeckoe ooe3BoxkuBanue. O6opyaoBanue u
KOHCTPYKIIMOHHBIE pelieHus. Pekynepanus akTHBHOTO HIa.
TeXHOIOTHYECKUE CXEMBI MTOTYUYCHUS aKTHBUPOBAHHOTO YTIIS,
6€eIKOBO-BUTAMHHHOT'O KOPMOBOTO NPOJyKTa (OenBUTAMIIIA),
MIPOM3BOJCTBA CMECH KOPMOBBIX JPOAOKEN C UIIOM U MOJTyUEHUs
TEXHOJIOTHYECKOT0 BUTaMuHA B12 1111 KOMOUKOPMOBOM
MPOMBIIIICHHOCTH.

YO

16.

Pexynepanus,
BTOpHYHas niepepadoTka,
XpaHeHne 1
HCII0JIb30BaHUE TBEPIBIX
OTXOJIOB

Pexynepanusi, BropiyHas nepepadoTKa, XpaHeHHE U
WCTIONB30BaHUE TBEPABIX 0TX010B. CpaBHUTENBHBIN aHAIHN3
XUMHKO-TEXHOJIOTHIECKHAX CXeM NepepabOoTKH TBEPABIX OTXOI0B
B 9KOHOMMYECKHU PA3BUTHIX U PA3BUBAIOIIMXCS CTPAHAX.
Penykuus, BTOpU4HOE UCIIONIB30BAHKE, U3BJICUEHUE DHEPT UM,
3aXOPOHEHHE OCTATKOB.

BO

17.

TexHnka ¥ TEXHOJIOTHHU
00€e3BpEeKNBaHUS
TBEPABIX TOKCUYHBIX
OTXOJIOB

TexHUKaA U TEXHOJIOTHHA 0663Bpe)KI/IBaHI/I${ TBép)IBIX TOKCHYHBIX
otxoa0B. Kancynuposanue. [TeperuiaBka 0TX0J10B U BEDKUTAHHE
BpEAHBIX KOMIIOHEHTOB. LleMeHTupoBanue. JKCTparupoBaHue.
BubpokaBuTanlmOHHAs SKCTPAKIIMS 3arPsA3HEHUIA U3 TIOYB,
conepxammx HeTh U HEYTEIPOTYKTHI C TOCIEAYOLTIIM
u3BneucHreM Hedtu. Kpucrammmsanus. Y cTaHOBKY [yis
WCIOJIb30BaHUs TBEPBIX OTXO/I0B B KAYECTBE BTOPUYHBIX
SHEPTreTHYECKUX M MaTepHalIbHBIX pecypcoB. [leun Baniokona.

YO




3apaXKCHUIO.

Texuonorus «ITupokcamy. Y cTaHOBKH 110 nepepadoTke TBEPIBIX
Y JKUJIKUX PaJIMOAKTHBHBIX OTXO/OB U 3arps3HEHHBIX 00BEKTOB.
OcobOeHHOCTH NepepaboTKU paJIMOAKTUBHBIX OTXO/I0B U
peabmInTanuu 3eMellb, OBEPIIINXCS PaJUOAKTUBHOMY

18.

CanurapHoe
3aXOpOHEHHE OTXO0B U
KOMIUIEKCHBIC
TEXHOJIOTUHI
peabmInTanyy Mo4B

CanurapHoe 3aX0poHeHHe 0TX00B. [[pyHIMIHManbHas cxema
TIOJIUTOHOB ISl 3aXOPOHEHUSI OTXO/I0B.
[TpoTHBOGUILTPALIMOHHEIN SKpaH B OCHOBAaHUH IOJIUTOHA,
cUCTeMa JIpeHaka st coopa puiipTpaTa B OCHOBaHUH MOJIMUTOHA,
CHCTEMa JIpeHax<a Iyl OTBOJA IIOBEPXHOCTHOTO CTOKA C
NPHJIETAIOIIIX TEPPUTOPHUIL, CHCTEMAa OTKAUYKU U OUUCTKH
CBaJIOYHOTO (HIIBTpaTa, ra30ApeHaXKHasi CHCTEMa, CUCTEMa
OTKa4YKH{ 1 00e3BpeKuBaHMs (YTIIN3AIUH) Ta30BBIX SMUCCHH,
HENpOHMIAEMBIH TIOBEPXHOCTHBIN PEKYJIbTHBAIIMOHHBIN SKpaH.
[TpuHIMT MakCHMaJILHOTO UCTIONb30BaHUs paboyero
npocrpaHcTBa. KOMIUIEKCHBIE TEXHOJIOTHYECKUE CXEMBI
MMpECAOTBpAIICHUA MMOCTYIIJICHUA BPEAHBIX U TOKCUYHBIX BCUICCTB
B sutocepy. CoBpeMeHHbIE METOBI U 000pYJOBaHHE
peaduIuTAINK 3eMellb.

YO, T3, P

2.3.2 3aHATHSA CEMUHAPCKOI0 THNA (MPaKTHYeCKUe / ceMUHAPCKHe 3aHATHS/
JabopaTopHblie padoThI)

JlaGopaTopHble padoThI

No HaumenoBanue paszzaena (TeMbl) Temaruka 3aHATHI/PabOT Popwma Tekyimero
KOHTPOJIS
1. |OuucTka CTOYHBIX BOJ] OT KPYMHOAUCTIEPCHBIX |OYHCTKA CTOYHBIX BOJ METOIaMHU JIP
MpUMeceil MEeToIaMU TPOIIC)KUBAHUS U MPOLICKUBAHUS U CETUMEHTAIINH
CceIUMEHTALINHI
2. |®unbTpoBaHHe CHMKEHUE MYTHOCTHU BOJBI METOZOM JIP
yIbTpadUIbTPAHN
3. |IIpomecc koarymsiwm OuncTka NPUPOAHBIX U CTOYHBIX BOJL JIP
METOZOM KOATyJISAIHU
4. |TepMmuuecKue METOABI OYUCTKU CTOYHBIX U JIMCTHIIISIHS B CHCTEMaX OYMCTKH BOJIBI JIP
MIPUPOIHEBIX BOJ
5. |DnexkTpoXuMUIECKHEe METOIBI 0O06e33apakuBaHNe BOIHBIX PACTBOPOB JIP
TUIOXJIOPUTOM, MTOJTY4EHHBIM
INEKTPOXUMUYECKUM METOJOM
6. |CopOuuoHHbBIE 1 HOHOOOMEHHBIE METO/IBI AZCOPOLIMOHHBIN METOJI yIalICHUs JIP
OpraHNYECKHUX MpUMeECcEeH 13 BOJTHBIX
pacTBOpOB
CeJIeKTHBHOE M3BJICUCHHS HOHOB TSIKEJTBIX
METaJJIOB M3 BOJIHBIX PACTBOPOB METOJIOM
HMOHHOT0 0OMeHa
7. |TunuyHBIC TPOU3BOACTBA M HCTOYHHKH CaHuTapHO-XMMHUYECKUN aHAJIU3 [TOYBBI: JIP
3arpsi3HEHUs I0YB ONpeJIesIeHUE COJEP>KaHUSI aMMHaKa,
XJIOPUJIOB, HUTPUTOB U HUTPATOB
8. |MeToapl mepepaboOTKH OCaIKOB H IIIAMOB O0e3BOXKHBAHUE U YITIOTHCHUE OCAIKOB JIP
CTOYHBIX BOJI
9. |TexHHKa U TEXHOJIOTUH 00E3BPEIKUBAHUS W3BneueHne HEPTEIPOIYKTOB U3 JIP
TBEPABIX TOKCUYHBIX OTXOJOB MECYAHBIX MTOYB METOJIOM 3KCTPAKLIUU
10. |CanuTapHOE 3aXOpOHEHHE OTXO/0B U OnexTpoxumuueckas koppekuus pH u JIP
KOMITJIEKCHBIE TEXHOJIOTHH PeaOuInTaun OYMCTKA MOYB OT COJICH TSKEIIbIX
MOYB METaJIIOB

Yerasiii onpoc (YO), camocrositenbraas padbota (CP), Pemenue 3anay (P3), bnui-onpoc (BO).
TBopueckoe 3amanue (T3), 3ammuTa madoparoproii padotsl (JIP), TBopueckoe 3amanue (T3),
Pedepar (P)

[Ipy  u3yyeHUM  OUCIUIUIMHBI

MOTYT  NPUMEHSTCS

JTUCTAaHIIMOHHBIE 00pa3oBaTeNbHbIe TeXHOIOTHH B cooTBeTcTBUU ¢ DT'OC BO.

AJIEKTPOHHOE

o0yueHwue,

10




2.3.3 IIlpumepHasi TeMaTHKA KyPCOBbIX padoT (IPO0EKTOB)

1. AHaJIM3 PUYUH U UCTOYHUKOB aBaApUITHBIX BEIOPOCOB U COPOCOB B OKPYIKAFOIILYFO
cpeny.

2. Pa3zpaboTka MeponpusTHi 1O 3allUTe YeIOBEKa W OKPY)KAIMIEH Cpenbl OT
pa3IuYHbIX (HaKTOPOB €CTECTBEHHOTO, aHTPOTIOTCHHOTO U TEXHOTEHHOTO MTPOUCXOKICHHMSI.

3. Co6op u 06paboTka nHGOPMAIHK 00 AHTPOTIOTEHHOM M TEXHOTEHHOM BO3/ICHCTBUH
Ha OKPYKAIOIIYIO CPELy.

4. MareMaTHYECKOT0 MOACITUPOBAHUS ITPOILIECCOB B TEXHOCHEPE C UCIOTH30BAHUEM

COBpPCMCHHBIX CpPCACTB BBIYHCIIMTEILHOM TCXHHUKU,

npo(ecCUOHANBHOTO  MIPOrPAMMHOIO

obecneyeHus u I/IH(1)OpMaLII/IOHHO-KOMMYHI/IKaI_[I/IOHHBIX TEXHOJIOTHIA.

S. AHaIu3 1 KOHTPOJIb JEMCTBYIOLUX HOPM, IIPAaBUJI U CTAaHJAPTOB BOJOIOATOTOBKH.

6. OnpezneneHye NpUUNH HECOOTBETCTBUS MUTHEBOM BO/IbI TPEOOBAHUAM CTaHJapTa U
pa3paboTka MepONpUATUI, IMPOLECCOB U TEXHUYECKUX PELIEHUH M0 MNPEeAyNpekACHUIO U
YCTPaHEHHUIO.

7. Kputnueckuil aHanus3 HampaBlIEHUM pa3BUTHUS OTEUECTBEHHOW M 3apyOexHOU

HAayYKH U TCXHUKU B C(1)epe BOAOIIOATOTOBKHM M BOAOOTBCACHMA.

8. Pa3paboTka

9KOJIOTHYCCKH HCH€C006pa3HHX mponeccoB BOJAOMOATIOTOBKH H

00e3BpEeKMBAaHUS TOUHBIX BOJ.
9. OKOJIOTUYECKHUI aHaIu3, MPeayCMaTPUBAIOIINN PACIIMPEHUE U PEKOHCTPYKIUIO
JEMCTBYIOIINX ITPOU3BO/ICTB, a TAK)KE CO3/1aBAEMbIX HOBBIX TEXHOJIOTHI U 000PYJ0BaHUS.

10.
11.

Okojnoruyeckoe o0ecreueHue JesiTeIbHOCTH OpraHu3auil.
['ocynapCTBEHHBIN SKOJIOTHUECKHH HAa30p M KOHTPOJb IPH OCYIIECTBICHUH

IIPOBEPOK JIEATEIbHOCTH OpraHU3aLHMN.

2.4 TlepedyeHb y4eOHO-METOAMYECKOro odecneyeHUs VI CAMOCTOATEIbHON PadoThl
o0yyaromuxcs Mo JMCHUIIHHE (MOYJII0)

No Bux CPC [lepeyeHp yueOHO-METOAMIECKOTO 00EeCTICYEeHHUS TUCIIMIUIMHBI IO BHITIOTHEHUIO
CaMOCTOSATENIFHON paboTHI
1 2 3
1 |Kypcosas pabora/npoekt |Byasikuna T.A. Ilporieccsl 1 ammapaThl 3aiuThl ruapocdepsl [TekcT]: yuedHoe
(KP/KII) (moarotoBka)  |mocobue s cryaeHtoB By3oB / T. A. Byaeikuna, C. I'. EmenbsHoB. - M.:
2 |CamocTosTensHoe Axanemus, 2010. - 287 c.
M3yYeHHE Pa3/ielioB, Beromkun, A.I'. UHxeHepHas 3ammTa BOJHOW Cpejibl [DIEKTPOHHBIN pecypc] :
CaMOINOATr0TOBKa yued. mocodune — DnekTpoH. naH. — Cankr-IlerepOypr : Jlans, 2014. — 416 c. —
(npopaboTka u Pexxum noctymna: https://e.lanbook.com/book/49467.
MOBTOpPEHHE Mertonuueckne yKa3zaHus 110 OPraHU3aLH CaMOCTOSATEIbHON PabOTEHI.
JIEKIIMOHHOT'0 MaTepuaa [MeToauyeckre yKa3aHus K BBITOJHEHHUIO Ja00PaTOPHBIX PadoT.
U MaTepHana yueOHUKOB |YTBepxkIeHbI Kadenpoi pusmueckoit xumuu, npotokon Ne 17 ot 11.05.2017 r.
1 y4eOHBIX TTOCOOuH, MeTtoanyeckue yka3aHHS K BBIIIOJIHEHHIO JaOOpaTOPHBIX paboT M0 JUCHUILINHE.
MOJTOTOBKA K YTBepxneHs! kapeapoi ¢pusugeckoit xumuu, mpotokos Ne 10 ot 13.03.2018 .
nabopaTopHeIM paboTaM, (Meroauyeckue pPeKOMEHAAlMd K OpraHu3alMu ayJUTOPHOM M BHEAyJUTOPHOM
KOJZIOKBHYMaM H T.11.) (camocTosITENBHOI) PabOTHl CTYAEHTOB: MeToaWdeckue ykazanus / coct. T.IL
3 |IToaroroBka k Tekymiemy |Ctopoxenko, T.b. Iloumnox, A.B., becmamos, H.B. Jlo3a. — Kpacuonmap:
KOHTPOJIIO Ky6anckuii roc. yu-1, 2018. 89 ¢

Y4yeOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl OOYYalOIMIUXCs W3
Yriclia MHBAIH/IOB U JIUI] C OTPaHUYCHHBIMU BO3MOKHOCTSIMHE 310poBbst (OB3) mpegocraBistorcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM MX 3[JOPOBbS M BOCIIPUATHS UH(POpMALIUU:

Jis U1 ¢ HapyIICHUSIMH 3PEHUS:

— B TIeYaTHOUW popMe yBEITUICHHBIM MIPUPTOM,

— B hopMe IEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HApyIICHUSIMH CITyXa:

— B Ie4aTHoi (opme,
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— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

Jist U1 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyarouuxcsi.

3. O0pa3oBaTe/IbHbIE TEXHOJIOTHH.

Jnst popmupoBaHuss NpoQecCHOHATBHBIX KOMIIETEHIIMM B MpOIEcCEe OCBOCHHUS Kypca
UCTIOJIb3YEeTCsl TEXHOJIOTUs MPO(eCcCHOHABHO-PAa3BUBAIOILEI0 00yUYeHHUs, IpeaycMaTpuBaroIas
HE TOJBKO Iepefady TEOpEeTUYEeCKOro Marepuajna, HO M CTUMYJIHMpPOBaHUE U pPa3BUTUE
IPOAYKTUBHBIX [TO3HABATENbHBIX ACHCTBUI CTYJIEHTOB (Ha OCHOBE IICHUXOJIOTO-NEAarorunueckon
TEOPHH MOITAITHOTO (JOPMHUPOBAHUST YMCTBEHHBIX JICHCTBH ).

B xome wu3yueHMs OUCHMIUIMHBI IPEIyCMOTPEHO MCIIOJIB30BaHME CIIEAYIOIIUX
00pa30BaTeNbHBIX TEXHOJOTHWA: JIEKIMH, J1a0OpaTOpHbIE 3aHATHS, NpoOieMHoe oOydeHwue,
MOJyJIbHasi TE€XHOJIOTHUS, MOJAIOTOBKA NMUCHbMEHHBIX AHAJIMTUYECKMX PabOT, CaMOCTOSATENIbHAs
paboTa cTyJeHTOB.

KoMmneTeHTHOCTHBIM MOAXO0A B paMkKax HpernojaBaHMs JUCLUIUIMHBI peaau3yercss B
UCTIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (TPOEKTHBIX METOJIUK,
MO3rOBOI0 INTypMa, pa300opa KOHKPETHBIX CUTyalluil, aHaiaM3a IeJarornyeckux 3ajad,
[earorn4eckoro S3KCIepUMEHTa, MHBIX ()OPM) B COUETAHUU C BHEAYJUTOPHOU pabOTOM.

WHdpopmallMOHHbIE  TEXHOJOIMM, IPUMEHSEMble TP  U3YyYEHUM JAUCLUILIUHBL:
UCTIONB30BaHUEe  HMHOOPMAIIMOHHBIX  PECypcoB,  JTOCTYNHBIX B WH(OPMALHUOHHO-
TEJIEKOMMYHHUKAI[MOHHOM ceTu MIHTepHeT.

AnantuBHBIE 00pa30BaTeNbHBIC TEXHOJIOTHH, IPUMEHIEMbIE TTPH H3YUCHUN JUCIUTUTNHBI
— U1 JMIl C OrPaHMYEHHBIMH BO3MOXKHOCTSMH 3[I0POBbsSI IpPEIyCMOTpEHa OpraHu3alus
KOHCYJIbTAIM# C NCIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

4. OueHo4YHbIe CpeACcTBA JJISl TeKYILIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYyTOYHO
aTTecTalllu.

OrneHouHble cpelcTBa MNpeJHAa3HAYeHbl Ul KOHTPOJIE M OLEHKH 00pa30BaTeNbHBIX
JOCTHKEHUH 00yJaronIiXcsi, OCBOMBIINX MPOTPaMMy YUeOHOH TUCIUILTHHBI « CHCTEMBI 3aIIUTHI
ruzipocdepsl U IUTOoChHEpH».

O1eHOYHBIE CPEJCTBA BKIIIOYAET KOHTPOJIbHBIE MaTEPHAIBI IS MMPOBEACHUS TEKYIIero
KOHTPOJISl B (hopMe TeCTOBBIX 3aJaHUM, JOKJIaJa-TPe3eHTalluyd MO NPOOJIEMHBIM BOIPOCAM,
Pa3sHOYpPOBHEBHIX 3a/IaHUI, CHTYallMOHHBIX 337ad W MPOMEXKYTOYHOH aTTrecTauuum B (Gopme
BOINPOCOB M 33JJaHUI K SK3aMEHY U 3a4eTy.

HaumMmeHoBaHMe OIIEHOYHOTO
Kona n naumeHoBanue

Ne PesynbraTe! 00ydeHns cpencTBa
uHANKaTopa (B =
n/m (B cootBercTBHH C 1. 1.4) Texkymuit IIpomexxyTouHas
COOTBETCTBUH C 11. 1.4)
KOHTPOJIb aTTecTalys
WIIK-1.3. 3HaeT ¥ OCYIIECTBISET MOUCK Bomnpocsr mist Bomnpocsr Ha
dopmymupyer, 3aKOHOB U METOJIOB MaTEMATHKH, VYo, DK3aMeHe
AQHAIM3UPYET U PEIlaeT | €CTECTBEHHBIX M TEXHUYECKUX HAYK Pedepar
3a1auu NP pelIeHnH NpodeccCHOHANBHBIX
poheCCHOHATBHOM 3a1a4
1 JesITebHOCTH Ha
OCHOBE INOJIOKEHUH, Ymeet hopMynupoBarth,
3aKOHOB U METOJIOB aQHAJIM3MPOBATH M PEIIaTh 33/1a41
€CTECTBEHHBIX U npodeccHoHaBHON NeATeIFHOCTH Ha
TEXHHYECKNX HayK, OCHOBE TIOJIOXKEHHUH, 3aKOHOB U
METOJIOB €CTECTBEHHBIX 1
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MaTeMaTU4ecKoro u
(u3HyecKoro anmnapara

TEXHUYECKHX HAayK, MAaTEMaTH4YECKOT0
u ¢usnyeckoro anmnapara

HUIIK-2.1. OuenuBaer
MIPUYNHBI 1 ICTOYHUKA
aBapUITHBIX BEIOPOCOB
1 cOpocoB B
OKPYKAIOLIYIO CPEIy

3HaeT NPUYUHBI U NTOCIECTBUS
aBapUIHBIX BEIOPOCOB M COPOCOB
3arpsI3HAIONINX BELIECTB B
OKPY’KaroLIyo Cpery

YMeeT BBIABIATH PUYUHBI U
HCTOYHHKH aBapUHHBIX BEIOPOCOB U
cOpOCOB B OKPYXKAIOLIYIO CpeLy, Ha
OCHOBE (PU3UKO-XMMHUYECKHX
NPE/ICTABICHUHI O CTPOCHUHU
rugpochepsl U TUTOCHEPHI

Brnaneer HaBbIKaAMU OLICHKH TPUYUH U
HCTOYHHKOB aBapHUITHBIX BEIOPOCOB U
COpOCOB B OKPYIKAOIIYIO CPEy,
MOHMMAaHKUEM CHICHUPUKH U
MEXaHHU3Ma TOKCUYHOIrO JIEMCTBUA Ha
JKMBOE BEIIECTBO OPTaHU3MOB
IIPUOPUTETHBIX 3arpsi3HUTEIICH B
aTMoc(epHOM BO3AYyXE,
BoZi0eMax(BOJOTOKaX) U
OHOreOIEHO3aX

3amaun s
CaMOCTOSITENTEHOM
paborTsl,
Bomnpocs! 1 YO

Bompocs! Ha
JK3aMeHe

HUIIK-2.2
PazpabatsiBaeT
MEpOIIPUSTHS 10
3aIlUTe YeIOoBeKa U
OKpY>KaroLiei cpesl
OT pa3IMYHBIX
(dakTopoB
€CTECTBEHHOTO,
AHTPOIIOTEHHOTO U
TEXHOT€HHOTO
MIPOUCXOXKACHHS

3HaeT MEpOIPUSITHS 110 3AIIUTE
4eJIoBeKa U OKpYIKarolel cpeibl OT
Pa3IUYHBIX (AKTOPOB ECTECTBEHHOTO,
AHTPOIIOI¢HHOTO U TEXHOTCHHOT'O
MPOUCXOXKICHUSL, CIIOCOOBI
W3MEPEHHUS U OLICHKH YPOBHEH
oIacHoCTei B cpesie 00MTaHusl, KaK
PacCYUTHIBATH XUMHYECKYIO HArpy3Ky
HCTOYHHMKOB B IKOCHCTEMAX, MOJIEIIN
pacnpocTpaHeHusi, TpaHCGOPMaIUU U
HaKOIIJICHHUS 3arpA3HAIONINX BEIIECTB
B iutochepe u ruapochepe

‘YMeer noaroraBiuBarh
MPE/IIOKEHHMS 110 3aIIHUTE YeTOBeKa U
OKpYXKaIomIeH cpelibl OT Pa3ITMYHbIX
(haKTOpOB €CTECTBEHHOTO,
AQHTPOTIOT€HHOTO ¥ TEXHOT€HHOTO
MIPOUCXOXKICHUS, 00padaThIBATh
MOJTyYeHHBIE Pe3yJIbTaThl, PACCUUTATD
Harpy3KH XMMHUYECKHX UCTOYHHKOB B
IKOCUCTEMAX,

KOJINYECTBEHHO PACCUUTATH U
OLIEHUTH 110 0a3aM JaHHBIX
M3MEpeHni mapaMeTpoB IPUPOTHOM
Cpezbl THIT XUMUYECKOT0 HCTOYHUKA

Bomnpocs! 1 YO
CamocrosiTenbHas
pabota

Bompocs! Ha
SK3aMeHe

HIIK-1.3.
dopmynupyer,
aHATU3UPYET U peraeT
3a1aun
npodeccruoHaTbLHOM
JeSITeIbHOCTH Ha
OCHOBE TTOJIOKEHUH,
3aKOHOB U METOJIOB
€CTECTBEHHBIX U
TEXHUYECKHX HaYK,

3HAET U OCYIIECTRIISAET MOUCK
3aKOHOB U METOJIOB MaTEMAaTUKH,
€CTECTBEHHBIX M TEXHUYECKUX HAYK
[PH pelieHnr npodecCHOHANTBHBIX
3a1a4

BJ'Ia)ICeT 1 BHCIPSCT B
HpO(l)eCCI/IOHaJ'H)HyIO ACATCIbHOCTD
IIOJIOXKCHHU S, 3aKOHBI 1 METOAbI
C€CTCCTBCHHBIX U TEXHUYCCKUX HAYK,
MaATE€MaTU4YCCKOro u (1)I/IBI/I‘I€CKOF0

Bomnpocs! g YO

Bormpocs! Ha
JK3aMeHe
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MaTeMaTH4eCKOro 1
(u3MIecKoro anmapara

anmapara ;s peIeHus 3a1ad 1o
obecmieueHnIo TeXHOCHEPHOI
0e30macHOCTH

NIIK-2.2
PazpabarsiBaer
MEpOIIPUSTHS 10
3aIlIUTe YeI0BeKa 1
OKpy>Karoule cpebl
OT Pa3INYHBIX
(akTopoB
€CTECTBEHHOTO,
AHTPOIIOTCHHOTO U
TEXHOT€HHOTO
MIPOUCXOXKACHUS

3HaeT MEPOPUSITHS 10 3aIIUTEe
YeJI0BeKa U OKPYKAIOIIeH CpeJibl OT
pa3nUYHbBIX (PAKTOPOB ECTECTBEHHOTO,
AHTPOTIOTEHHOTO M TEXHOTEHHOTO
TIPOMCXOXKICHUS, CIOCOOBI
HU3MEPEHUS U OLICHKU YPOBHEH
OIMMaCHOCTEH B cpefic 0OUTaHMUs, KaK
PacCYUTHIBATH XUMUYCCKYIO HATPY3KY
HCTOYHHMKOB B DKOCHUCTEMAX

YMeeT NoAroTaBINBaTh
NPEUI0KEHHS 10 3aLIUTE YSJIOBEKa U
OKpY’Karolieil cpenpl OT pasINuHbIX
(haKTOPOB E€CTECTBEHHOTO,
AQHTPOIIOI¢HHOT'O U TEXHOTCHHOT'O
TIPOMCXOXKICHUS, 00padaTHIBATh
TIOJTyYEeHHBIC PE3yNIbTaThl, PACCUUTATh
Harpy3Kd XMMHUYECKHX HCTOYHHKOB B
IKOCHCTEMAX

BrnaneeT HaBbIkaMu pa3pabOTKu
MEPONPUATHI MO 3alIUTE YEI0BEKA U
OKpY>Karollei cpelibl OT pa3IuyHbIX
(haKTOpPOB €CTECTBEHHOTO,
AHTPONIOTEHHOT'O U TEXHOT€HHOTO
MIPOUCXOXKACHUSA, HAaBBIKAMU
ONTUMU3AINA HEOOXOTUMBIX
JIEHCTBUH 10 HACHTU(DUKAITUH
Ppa3JIMYHbIX TUIIOB MPUPOAHBIX U
TEXHOT'CHHBIX HCTOYHHUKOB Ha
IpUMEpe XUMUYECKUX 3arpsi3HEHUN

Bomnpocs ms YO
CamocrogTeabHas
pabota

Bompocs! Ha
9K3aMEHE

HUIIK-2.1. OuenuBaer
NPUYUHBI 1 HCTOYHUKH
aBapUiTHBIX BHIOPOCOB
1 cOpocoB B
OKPY’KaIOLIYIO Cpery

3HaeT NPUYUHBI U [TOCIIECTBUS
aBapUItHBIX BEIOPOCOB U COPOCOB
3arps3HSIONINX BEIIECTB B
OKPY’KaroLIyIo Cpexy,
XapaKTEePUCTUKHU Pa3IMYHBIX THIIOB
MCTOYHMKOB XUMHYECKHX ¥ UHBIX
3arpsA3HEHUM, IPUHIUITBI H METOJIBI
UX HACHTU(UKALNH, COBPEMECHHbIC
TeHACHLUH PA3BUTHS TEXHUKH U
TEXHOJIOTHH B 00JIaCTH 3aIIUTHI
rugpochepsl U IUTOChEpHI

‘YMmeeT BBISIBIISATh IPHYUHEI U
WCTOYHHKH aBapUIHBIX BEIOPOCOB U
cOpOCOB B OKpY>KaroIIyIO Cpey, Ha
OCHOBE (PU3NKO-XMMHUYECKHX
HpeJCTaBICHUN O CTPOSHUH
rugpochepsl U IUTOCHEPH, OTINYATH
HIPUPOJHBIE U AHTPOIIOT€HHBIE
WCTOYHMKH, (popMyIMpoBaTh
OCHOBHBIE ITOHATHUS

Brazeer criocoGHOCTBIO K aHAM3Y
COBPEMEHHBIX TEHIEHIMH PA3BUTHS
TEXHUKHU ¥ TEXHOJIOIUI B 00J1acTH
obecrneueHus 0€30MaCHOCTH K

Bonpocs! mis
«OnHI-orpocay

Bompocs! Ha
SK3aMEHe
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3¢ (HEKTHBHOCTH METOZOB U CUCTEM
3aIUTHI TUTOCQEPHI U THAPOCHEPEI
OT BpEJHbIX BO3AECUCTBUN

UIIK-1.3.
dopmynupyer,
aHATU3UPYET U pelaeT
3a1auu
po¢eCCHOHATBHOM
JESATENBHOCTH Ha
OCHOBE ITOJIOKCHHUH,
3aKOHOB U METOJIOB
€CTECTBEHHBIX U
TEXHUYECKUX HayK,
MaTeMaTHU4eCKOro 1
¢u3nYecKoro anmnapara

3HAET U OCYIIECTBIISICT MOUCK
3aKOHOB 1 METOZIOB MaTEMaTHKH,
€CTECTBEHHBIX M TEXHUYECKHUX HAYK
P pEeLICHUH MPO(ecCHOHANBHBIX
3a1a4

YmeeT hopMynupoBath,
AHAM3UPOBATH U PELIATh 3a1aul
npodecCHOHATBHON EITEIBHOCTH Ha
OCHOBE TIOJIOKCHHU 1, 3aKOHOB U
METOJIOB €CTECTBEHHBIX U
TEXHHYIECKHX HAyK, MATEMAaTHYCCKOTO
¥ (PU3UYECKOTO ammapara

Brnaneer u BHeIpsET B
npo¢eCCUOHATBHYIO NEATSILHOCTh
TIOJIO’KEHHS1, 3aKOHBI U METO/IBI
€CTECTBEHHBIX M TEXHUYECKUX HAYK,
MaTEeMAaTHYECKOTO U (PU3HUECKOTO
anmnapara JJisl pelieHus 3a1a4 1o
obecrieueHNIO TeXHOCHEPHOH
Oe3omacHOCTH

Bomnpocs ms YO
CamocrogTeabHas
pabota

Bompocs! Ha
9K3aMEHE

UIIK-2.2
PazpabatsiBaeT
MEPOIIPUATHA 110
3aIlIUTe YeI0BeKa 1
OKpYy>Karouiei cpeibl
OT Pa3JINIHBIX
(dakTopoB
€CTEeCTBEHHOTO,
AHTPOIIOTCHHOTO U
TEXHOTEHHOTO
TIPOUCXOIKACHUSL

3HaeT MEPOIPHUSTHS IO 3aIIUTE
YeJIOBeKa U OKPY’KaroIeH Cpeibl OT
Pa3INYHBIX (pAKTOPOB ECTECTBEHHOTO,
AQHTPOTIOT€HHOTO ¥ TEXHOT€HHOTO
MIPOUCXOXKACHUS, CIOCOOBI
U3MEpEHUs U OLIEHKU YPOBHE
OTIACHOCTEH B cpejie 00UTaHus, Kak
paccUUTHIBATH XUMUYECKYIO HArPY3Ky
WCTOYHHMKOB B IKOCHCTEMaX, MOJIEIIN
pacnpocTpaHeHust, TpaHCGOPMaIHU U
HaKOIUICHHMS 3arps3HAIOIINX BEIIECTB
B ytochepe u ruapochepe

YMeer 00pabaThIBaTh MOTyYCHHBIE
pe3yIbTAThL, PACCUUTATH HATPY3KH
XMMHUYECKUX HCTOYHUKOB B
9KOCUCTEMAX,

KOJIMYECTBEHHO PacCUUTaTh U
OLIEHUTH 110 0a3aM JaHHBIX
M3MEpEHU NapaMeTpOB IPUPOJHON
CpeIBl THIT XUMHYECKOTO UCTOYHMKA

Brnangeer HaBEIKaMU ONITHMU3AIIUHA
HEOOXOIUMBIX AEHCTBUH I10
UACHTH()HUKAITNY Pa3TUIHBIX THIIOB
MIPUPOIHBIX U TEXHOTEHHBIX
HMCTOYHUKOB Ha MPUMEPE XUMHUIECKHUX
3arpsi3HEHUH, HaBbIKAMU OLIEHKH
OITACHOCTH XUMHUYECKHX HCTOYHHKOB
B 9KOCHCTEMaXx

Bompocsr mist
«bnuI-onmpocay

Bomnpocs! Ha
9K3aMEHE

HIIK-1.3.
dopmynupyer,
aHATU3UPYET U peraeT
3ama9n
npodeccuoHaTEHOM
JeSITeIbHOCTH Ha

3HaeT u OCYIIECTBJIACT MMOMCK
3aKOHOB M METOAOB MaT€MaTUKH,
C€CTCCTBCHHBIX U TCXHUYCCKUX HAYK

Bomnpocs! g YO
CamocrosiTenbHas
pabora,
TBopueckoe
3a/1aHNe

Bormpocs! Ha
JK3aMeHe
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OCHOBEC HOHOX(CHHﬁ, Ipy peICHUN HpO(l)CCCI/IOHaJ'II)HI)IX

3aKOHOB ¥ METOJIOB 3a1a4
€CTECTBEHHBIX U

TEXHUYECKUX HaYK, YMmeeT popMyInupOBaTh,
MATEeMATHYECKOTO U aHAIU3UPOBATh U peLIaTh 3a1a4yu

npo¢eCCUOHATBHOM NeSTEIPHOCTH Ha
OCHOBE IOJI0KCHHUH, 3aKOHOB U
METOJOB €CTCCTBEHHBIX U
TEXHUYECKHUX HAyK, MATEMaTHIECKOTO
1 (pU3MYECKOTO ammapara

(1)H3I/I‘~ICCKOI‘O arirapara

Bnagneer u BHeApseT B
po¢eCCHOHANBHYIO e TEIFHOCTh
MOJIOKCHUS, 3aKOHBI U METOTBI
CCTECTBCHHBIX ¥ TEXHUYCCKHUX HAYK,
MaTEeMAaTHYECKOTO U (PU3HUECKOTO
ammapara JJis pelieHus 3a1a4 1o
obecrieueHnIo TeXHOC(hepHOH
0e30TIacHOCTH

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI HJIU HHbIE MaTepPUaJbl, He00X0AMMBbIe /Il OLIEHKH

3HAHWH, YMeHHIi, HABLIKOB H (MJIM) ONBITA JeSITeIbHOCTH, XapPaAKTePU3YyIOIIHNX 3TANbI
¢dopMupoBaHusi KOMIIETEHIIM B MIpollecce 0CBOEHUS 00pa30BaTeIbLHOI MPOrPaMMBbI
Ilpumepnulii nepeuens 6onpocos u 3a0anuil

Bonpochl uisi ycTHOro ompoca/TeMbl pedepaTtoB mo teme «CTpaTerdsi H TaKTHKA
32U ThI THAPOC(EPhI, 0YUCTKA CTOYHBIX BOI»

1. Kakue oCHOBHBIE XapaKTEpUCTUKN KadeCcTBa BOJbI BbI 3HaeTe?

2. Kakue oTpaciiv mpOMBIIIIICHHOCTH SBJISIFOTCS HAaHOO0JIee OMaCHBIMU JIJIsl TUAPOChEphI?

3. HpI/IBCI[I/ITC KJIaCCI/I(l)I/IKaHI/Iﬂ BCIIIECCTB — 3al"p5[3HPIT€J'IeI>i BOAbBI U METOAbI UX U3BJICUCHUA
(o a30BOMY COCTOSHUIO M XUMHUYECKOMY COCTaBY ).

4. PacckaxuTe 0 0€30TXOHBIX U peCypcocOeperaroinx TEXHOIOTHSIX UCIIOIb30BAHUS BOIBI
B TeXHOCeEpE.

Bonpocs! 1J1s1 ycTHOT0 onpoca 1o teMe «O4nCTKA CTOYHBIX BOJ OT KPYINHOAMCIEPCHBIX
npuMeceii MeTOJaMU NMPOLEKUBAHUS M CEAUMEHTALMN»

1. Or kakux (¢akTopoB (M TMOYEMYy OT HHX) 3aBHUCHUT CKOPOCTb OCA&XKICHHUS
KPYITHOTUCTIEPCHBIX YaCTHI] B YCIOBHAX €CTECTBEHHOW KOHBEKITHH?

2. KakoB mnpuHuuMn BbIOOpa ¢(opMyn ans pacdyera MONPAaBOYHOrO Kod(UIMEHTa,
HEOOXOIMMOTO TIPH OTPENIEICHUN CKOPOCTH OCAKICHHS YAaCTHUIBI B YCIOBUSX BBIHYKICHHOU
KOHBEKIIUN?

3. Kakoif mpuHIWT JIGKUT B OCHOBE ONPEACICHHS CKOPOCTH OCaXICHUS YacTHil, (opma
KOTOPBIX OTIMYAETCS OT CHepUIecKOoit?

4. Kakoe 000pya0BaHNE IPUMEHSIOT JUIsl TPyOOH OYUCTKU OT HEPACTBOPUMBIX ITpUMECEi?

5. TloueMy moI0OYHBIE OTCTOMHUKH SKOHOMUYHEE OTCTONHHUKOB JPYTUX THUIIOB?

Ipumep 3agaum no teme «OUYNCTKA CTOYHBIX BOJ OT KPYINHOAMCIEPCHBIX MpHUMeceil
MeTOIaAMHU MPOLEKMBAHUS U CeTUMEHTALNI)

Bopna, conepkaiias pedHOW W M YAaCTUIIBI MECKA, MOCTYMAET B OYUCTHBIE COOPYKEHUS
Kpacnogapckoro Bomokanana. ['myOmna oTcToiinmka A cocrtaBisger 10 MeTpoB, MJIOMIAIb
nosepxHocTH — 100 M. T'my6uHa oTcToiiHNKa B cocTaBiseT 5 METpoB, MIOMAIh TOBEPXHOCTH —
200 M2. B KakoM U3 pe3epByapoB OCaKICHHE UIET OBICTPEE, eCTH 00BEMHAs CKOPOCTh TPOKAYKH
BOJIbI OJMHAKOBA U paBHa 20 M qac?
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Bomnpocek! 1J1s1 YCTHOTO 0nIpoca U caMoOCTOSAITeIbHOU padoThl Mo TeMe «DJI0TAMOHHbIE
METObD»

1. B uem cyth MeTona dotamnuu?

2. ColumrosieHre Kakoro yCJIOBUS HEOOXO0IMMO s pealu3auu Metoaa (aorarmm?

3. [louemy roTupyromas cuia 3aBUCUT OT YIJIa CMAauUBAHUS YACTHIL?

4. Ha3zoBUTE YCTpONCTBA, HCIIOJIB3YEMbIC IS OTACICHHUS HE(PTEMPOTyKTOB U KHPOB OT
OUHMIICHHON BOJBI BO (hiroTaTopax.

5. Kakum 00pazom u modemy MOKHO HHTEHCU(HUITUPOBATH TIpoIiecc QuioTanuu?

Bonpocs! 1J1s1 ycTHOT0 onpoca no teMe «@WIbLTpOBaHUE»

. KakoBbI MexaHN3MBI U3BIICUEHHS AUCIEPCHBIX YaCTHUI] B IIponecce GUIbTPOBAHUS?

. B uem cocTosT oTIn4Ms MOBEPXHOCTHOTO (PUIBTPOBAHUS OT (PUIBTPOBAHHUS B CllOe?
. Kakue daxtops! onpeensroT J0IroBeYHOCTh (DMIIBTPOB U KauecTBO (uibTpaTa’?
AmnmapatypHoe odopmiieHHe porecca GIbTpoBaHus. OHIBTPYIOIINE MaTEPUAIIBI.
Kaxk npounsBonuTcs nporece pereHepanuu GuiabTpoB?

A WNE

Bonpocs! 17151 YCTHOTO onpoca 1no teme «XuMHYeCKHe MeTOAbI epepadoTKU CTOYHBIX
BOI»

1. Kakue MeTo/1bl XUMHUYECKOIN HEUTpamu3aiy 1 0CaXI€HHs BPEIHbIX IPUMECel B CTOYHBIX
BOJIaX BbI 3HaeTe?

2. Kakue OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE METO/bl 00€3BPEKMBAHUS  TOKCHUYHBIX
npuMecel Bbl MOXKETE Ha3BaTh?

3. Haubonee pacnpocTpaHE€HHble OKHMCAMTENH. KakoBbl NpeuMyllecTBa U HEIOCTATKH
XUMHUYECKHX METOJIOB N1€PEpadOTKH CTOUHBIX BOJ?

4. KakuM crioco6oM NpoBOAUTCS 00€3BpEKUBAHUE COSJMHEHUHN PTYTH, MBILIbSIKA, Xpoma?

Bonpocs! qis1 yetHoro onpoca no teme «IIponecce koaryassuum»

[lepeuncaure craguu mpouecca KoaryJssuHy.

Kakue ¢akTops! onpenenstoT CKOpoCcTh KoaryJsiuun?

Kakue xumuueckue koaryisiHThI Bbl 3HaeTe? Kak mpon3BoauTcs pacueT 103 KoaryastHTOB?
Mexanu3sm BozzeiicTBus (oKynsHTOB. Heoprannueckue u opranudeckue QpIoKyJIsHTHI.
Kaxue mytn nHTeHCcHUKauy mpouecca KoaryJsiuy Bbl MOKETe Ha3BaTh?

arONE

Bonpoce! ajs1 ycTHOro onpoca no rteme «TepMuyecKue MeToAbl OYMCTKH CTOYHBIX U
NMPHUPOJAHBIX BOA»

1. Kakue MeTo/1bl OYMCTKH CTOYHBIX BOJ OTHOCSITCSI K TEPMUUYECKUM?

2. PacckaxuTe 0 TEOPETUYECKUX OCHOBAX METOJA TUCTHILISIIUH.

3. UeM mpocTas nmeperoHka oTiimdaeTcs OT PpaKIMOHHOM MEPETOHKH ?

4. B yeMm 3aKkiro4aeTcs METOJI CXKATHsI Mapa U JUIsl Yer0 OH MpUMEHsIeTcs?

Bonpocs! 1i1s1 «0JIMI-0mpoca» mo TemMe «JJIeKTPOXUMHYECKHe MeTObI»

1. Kak BBITISAUT NPUHIUIHATIBHAS CXEeMa 3JIEKTPOXUMUYECKON STUeKn?

2. Kakue peakiuy npoTeKaroT Ha 3JIeKTpoax?

3. Uro Takoe 37EeKTPONn3ep U IS 4ero OH MpUMEHSETCS?

4. DneKkTpoXuMHYecKoe 00e33apaKMBaHUE IPUPOIAHBIX U CTOYHBIX BOJI.

5. Kakue mpenmyiiectBa M HEAOCTAaTKU 3JIEKTPOXMMHUYECKUX METOJOB MO CPAaBHEHUIO C
pEeareHTHBIMU BBl MOXKETE Ha3BaTh?

Bomnpocsl 1151 ycTHOT0 onpoca no teme «CopouMOHHbIE H HOHOOOMEHHbIE METOIbI»

1. MonHsIii 0OMEH: IPUHIIUITEI HOHHOTO 0OMEHA, CeNIEKTUBHOCTh, CTaJAMH HOHHOTO OOMEHa,
CKOPOCTh HOHHOTO OOMEHa.

2. Kakue Turbl HOHOOOMEHHBIX MaTEPHAJIOB BBl 3HaeTe?
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3. Kakoe nmpuMeHeHre HaXoIAT LIEOJIUThI B CHCTEMax 3aIlUThl CPebl OOMTaHuUsA?
4. PackpoiiTe NOoHsATHE «OOMEHHAs! EMKOCThY.

5. Kak npoBoaurcs pereHepanys HOHOOOMEHHBIX MaTepUaJIOB?

6. UTo OTHOCAT K MEMOpPaHHBIM TEXHOJIOTUSM NEepepabOTKU CTOUHBIX BOJ?

TBopquRoe 3alaHuEC K pasaejay «COpﬁHHOHHLIe M HOHOOOMEHHbIE METOABID»
HpCZ[J'IO}KI/ITe KOMIIJICKCHYI0 CXEMY OUUMCTKH CTOYHBIX BOA 0 YPOBHA «BOJa IIUTHEBAA), €CIIU

OTH BOJBI COJIEPKAT CJEIOBBIC KOJIWYECTBA HEPTEIPOMYKTOB, COIU TSHKEIBIX METAJLIOB
(xoHIEeHTparms 50 Mr/aM°) M aTOreHHbIe GAKTEPHUN.

Tembl AJIA YCTHOTO oImpoca 1mo Teme «TunugHbIE NMPOU3BOJACTBA U HCTOYHHMKH 3aIPA3HCHUA
mo4B»

1.

2.
3.
4

Kakoe BiusiHEE OKa3bIBAIOT aBapHM W YPE3BbIYAWHBIC CUTYAIlMd HA XUMUYECKUHA COCTAB U
CTPYKTYpy HOYB?

Kakue TunmyHbIe MPOM3BOICTBA U UCTOYHHUKH 3arpsI3HCHUSI IIOYB BBl 3HaeTe?
OxapakTtepusyiTe o01ue moaxXoAbl K MPEA0TBPAIEHUIO BPEIHBIX BHIOPOCOB.

Kakpe THIIOBBIE TEXHOJIOTMHM MPEJOTBPAIICHUS 3arps3HeHUs JuTochepbl H  ee
peabuInTaIi Bbl MOYKETE IEPEUUCTUTD?

Bonpocsl 1is «o6aui-onpoca» no teme «TeopeTrnyeckue 0CHOBbI O0MOXMMHUYECKHX METO/I0B
OYHCTKH OTXO0/J10B U PeadWINTAIUM NTOYB)»

CoNoOAWNE

[EEN
©

KakoB cocTaB OMOaKTUBHOTO UJIA U IJIEHKU?

UYro Takoe cydctpar? Uto Takoe MioBbIil HHIEKC?

Yro Takoe OMOXUMHUYECKOE OKHCIIEHUE?

Oxapakrepu3syiite cTaaiuy OMOXMMHUYECKOI0 pacajga OpraHndecKuX BELIECTB.
YeMm aHaOoIMUECKUE NTPEBPAIIECHUS OTIIMYAIOTCSA OT KaTaboJINYeCKUX?

Uro Takoe pepMEeHTHI U KaKOBa UX POJIb MPOIecce OMOXUMUUECKOTO OKUCIICHUS?
OT KakuX mapaMeTpoB 3aBUCUT BeJIMYMHA KOHCTaHTH Muxasnuca-MeHntena?
Kaxkue BemecTa sSBISIFOTCS HHTHOMTOpaMU (DepMEHTOB?

OxapakTepu3yiTe cTauy pa3BUTUs OMOMAacChl B OMOpeaKTope.

Kak ycraHaBnuBalOT BO3MOXKHOCTb  OYHUCTKM  IPOMBIIIIEHHBIX  CTOYHBIX  BOJ
OMOXMMUYECKUMHU METOIaMu?

BOl'lpOCbI KOI—[TpOJ’IbHOﬁ paGOTbI o TeMe «A3p06l—[l)le TEXHOJIOI'HM nepepaﬁoTKn 0TX010B H
peaﬁnJmTamm OB C UCIMTOJIB30BAHUEM HCKYCCTBEHHBIX COOpyH(EHHﬁ))

1.
2.

w

Uewm otnryaroTcs adpoOHbBIE METOJIBI OYMCTKH CTOYHBIX BOJ M TIOYB OT aHAIPOOHBIX ?
Kakue akTopsl omnpenesnstoT cKOpoCcTh POCTa MUKPOOPTaHH3MOB U Tpoliecca a’3poOHOM
OMOXUMHUYECKON OUMCTKH?

Uro Ha3wpIBatOT a3poTeHKoM? KakoBbI MPUHIUIIBI €70 pabOThHI?

[TpuBenuTe mpuMep CXeMbl KOMITJIEKCHOW OYHCTKH CTOYHBIX BOJI U TMOYB B MCKYCCTBEHHBIX
COOPYKEHHUSIX.

Kakve tunuvHble HApYIICHUS B TEXHOJIOTHMH W JKCIUTyaTallMH a’pPOTEHKOB BBI MOXKETE
Ha3BaTh?

YeM a’pOTEHKHU OTINYAIOTCA OT OMOPHIBTPOB?

Yto npeacTaBisioT co00i CEKIIMOHHBIE OKCUTEHKH?

Bonpoch! 111 yCTHOTO Onpoca 1mo teMe «A3po0HbIe TEXHOJIOTHH NepepadoTKH 0TX0A0B M
peaﬁnnnTaunn IOYB B IIPUPOJAHBIX YCJIOBHAX)

1.

o

B uem cocTosT nmpenmyIecTBa U HeJJOCTATKU TEXHOJIOTHI a3pOOHON OUHCTKU B
MPUPOJHBIX YCIOBUSX MEpe]l UCKYCCTBEHHBIMU OYUCTHBIMU COOPYKEHUSIMU?
Urto Ha3bIBatOT oMU opolieHus? KakoBa TeXHOJIOTUS UX dKCIUTyaTauuu?
Yewm moJist OpoIieHust OTIIMYAIOTCS OT ToJiel prtbTpanun?

B yem cocrout npuHIMI paboThl GMOIOTHYECKUX TPy IOB?
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OxapakTepu3yiTe napameTp aKTHBHON MOBEPXHOCTH OMOJIOTHYECKOTO TIPY/Ia.
OT yero 3aBHUCHUT U KakK PaCcCUUTBIBACTCA MMPOAOJDKUTCIIBHOCTD HpC6LIBaHI/I$I CTOYHbIX BO/J B
OHMOJOrHYecKUX npyaax?

BOl'lpOCbI AJIA KYCTHOI'0-0IIpocCa» 110 TEME ((AHal)pOGHLIe TEXHOJIOI'HHA nepepaﬁoTKH 0TX010B
Hu peaﬁmlnTaunn mo4B>»

1.

Noakown

Kak mpoBouTCs MpoBEpKa OTXO0B Ha OMOPa31araeMocTh?

[Tepeuuncnure Bubl aHAPOOHOTO OPOKEHUS.

KakoBbl cTaguu meTaHorenesa?

Kak npoBonutcst 00e3BpexxuBaHue Cyib(arcoaepxKaiux CTOKOB U MOYB?

Urto Ha3bIBaeTCS METAHTCHKOM?

Kaxkwue ycioBust onpeaensroT 3¢pHeKTUBHOCTh aHAPOOHOTO OpOKeHMS?

UeM OTIIMYAIOTCS PEaKTOPHI CO B3BEIICHHO-CETUMEHTAIIMOHHOW OMOMAacCOi OT peakTOpoB
C IPUKPEIVICHHOW OMOMaccoit?

Kak mpoxoaut 6mopasznoxenrne HeTH, IECTUIUIO0B, (DEHOJIOB /It 00€3BPEKUBAHUS
OTXOJIOB B IIOYBax?

BOl'lpOCbl AJIA YCTHOI'O oImpoca 110 TeMe «MeToabl nepepaﬁoTKu 0CaJAKOB H IIJIAMOB»

1.
2.
3.
4
5.

6.
7.

[TpuBeauTe K1accupUKaIMO OCaJKOB U 1IUIAMOB.

Uewm oTiinyaeTcsi rpaBUTALIMOHHBIA METOJI YIIJIOTHEHUSI OCAJIKOB OT LIEHTPOOEIKHOT0?
B yeMm cymHocTh (h0TaliMOHHOrO MeTo/1a YIUIOTHEHUS 0CaAKOB?

[TpuBenuTe npUMepsl peareHTHbIX U O0e3peareHTHhIX METOA0B KOHUIIMOHUPOBAHUS
OCaJIKOB.

Kak nmpoBoauTcst 00€3B0KMBaHUE OCAIKOB?

JIy1 4yero NpuMEHSI0TCS WIOBBIE IUIOIAAKU-YTNIOTHUTENN?

Packpoiite nonsATre pekynepanyuu akTMBHOIO MJIa.

Bonpocs! pis1 «0aun-onpoca» no teme «Pexynepanusi, BTopu4Has nepepadorka, XxpaHeHue
U UCII0JIb30BaHME TBEPABIX 0TX010B)

1.
2.

3.
4

5.

Uto Ha3bIBaeTCA peKynepaiueil TBepabix OTX0I0B?

KaKI/Ie XUMHUKO-TCXHOJIOTHYCCKUEC CXCMBbI nepepa60TI<1/1 TBepI[I)IX OTXO0OA0B HpI/IMeHﬂIOTCSI B
pa3BUTHIX cTpaHax? B pazBuBarommxcs ctpanax?

Uto nmoapazymeBaeT moja coooi peayKIus OTX0A0B?

Bo3MoxHO 11 U3BII€UEHHE SHEPTUU Mpu niepepaboTke oTxo10B? Ecnu 1a, To Kakum
obpazom?

Kakum 06pa3oM mpou3BOIUTCS 3aXOpOHEHHE TBEPABIX OTXOA0B?

BOl'lpOCbl AJIA YCTHOI'O oImpoca 1mo Teme «TexHuKka M TEXHOJIOTHH Oﬁe3Bpe)Kl/lBaHI/Iﬂ TBép}]bIX
TOKCHYHBIX 0TX0A0B»

ook wdE

Kak nmporcxoaut KancyJmpoBaHUE TBEPABIX TOKCUIHBIX OTXOA0B?

JI1s KakuX TOKCUYHBIX OTXO/0B IPUMEHSETCS METO]] IEMEHTUPOBAHUS?
Packpoiite nmonsTre BUOPOKABUTALIMOHHON SKCTPAKIIH.

Yro Ha3pIBaroOT neusto BaHokoBa?

B uem cyts TexHOnOrHum «IIupokcam?

KakoBbl 0cOO€HHOCTH peabuIuTaIK 3eMeb, TOABEPIIUXCS PAJHOAKTUBHOMY
3apaKEHUI0?

Kakne KOHCTpYKIIMN UMEIOT YCTAaHOBKH 10 NepepabOTKU TBEPABIX U KUAKHX
PaAMOAKTUBHBIX OTXO/10B?

Tembl 17151 yCTHOTO ompoca u pedpeparoB nmo pazgeny «CaHuTapHoe 3aXOpOHeHHE OTXO0/I0B
KOMILIJIEKCHBIC TEXHOJOTMH peaﬁnnnTaunn IHo4B»

1.
2.
3.

PaCCKa)KI/ITe (0] HpHHLIHHI/IaHBHOﬁ CXEMC ITOJIMTOHOB IJIs1 BaXOpOHeHI/IH OTXOJ0B.

Jl71s1 9ero ycTpamBaroTCsl CUCTEMBI IpeHaka B OCHOBAHHUH MTOJIUTOHA?

JUJ1s 4ero mpuMeHsieTcsl ¥ Kak YCTPOEHA CUCTEMa OTKauKU U 00€3BPEKUBAHUS T'a30BbIX
IMHUCCHI?
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4.  TlpuBeguTe mpuMep KOMIUIEKCHOW TEXHOJOTHUYECKOU CXEMBbI MPEIOTBPAIICHUS
MOCTYIIJICHUSI BPETHBIX U TOKCUYHBIX BEILECTB B JTUTOCHEPY.

5. Kakue coBpeMeHHbIE METOBI U 000PYI0BaHUE peabUINTAIIH 3EMEITb MTPEICTABISIOTCS
Bam nHanbonee nepcrneKTHBHBIMU?

IIpuMepHBIH BADUAHT TBOPYECKOIO 3aaHUS

[TpenoxkuTe TEXHOJOTUYECKYIO CXEMYy peaOWMIIMTAIlMU TIOYBbI, B KOTOPYIO MOMAIA HOHBI
Meau (KOHIIGHTpalus 5 MI/KT) U pa30aBiieHHas cepHas KucioTa (pH BBITSIKKH MMOYBBI paBeH 3).
Jlokaxkure, 94TO MpeASIOKeHHass BaMu cxema siBIsIeTCSl ONTUMATHHOM.

Bonpocs! k 3amuTe J1a060paTopHBIX padoT
«O4YHNCTKA CTOYHBIX BOJI METOIAMHU NPONEKUBAHUS H CeTUMEHTAMI
1. Yro Takoe nmporie:kuBaHue?
2. s 4eT0 TMPUMEHSIOTCS TIECKOJIIOBKH?
3. Jlaiite kiacCu(pUKALNIO0 OTCTOHHUKOB.
4. JI7st 9ero MPUMEHSFOTCS He()TETOBYIIIKHU?

«CHUKeHHe MYTHOCTH BOJbI METOAOM YJbTPAQHIBTPALMN»

1. Kakue meronsl MemOpaHHOro paszeneHust Bol 3Haere?

2. HazoBuTe OCHOBHBIE XapaKTEPUCTHKU IPOLIECCOB YIbTpapUIbTPALUK M OOpaTHOrO
ocmoca.

3. Kakue turnbel memOpan Bul 3HaeTe?

4. Kak paccuuTaTh yJeIbHYIO IPOU3BOAUTEIHLHOCTh MEMOPaHbI?

5. Kak paccuuTarh CelleKTUBHOCTh MEMOpPaHbI?

6. Kak Biusier TemnepaTtypa BoJibl Ha CEJIEKTUBHOCTh U IPOHUIIAEMOCTh MEMOpaH?

7. Ha3oBUTE TOCTOMHCTBA M HEAOCTATKY MEMOPAHHBIX METO/I0B OYUCTKU BOJIBI.

«O4nCcTKa NPUPOJHBIX U CTOYHBIX BOJA METOA0OM KOATY/ISI MU
Uro Takoe koarynsanus? KakoB e€ mexanuzm?
Yro Takoe A3eTa-noTeHIHUAl U OT YEro OH 3aBUCUT?
Kakwue ycnoBus HeoOX0IUMBI [yl YCHEIIHOTO MPOBEAECHNS KOATYJISIUH?
Kakue peakTuBbI yallle BCEro UCIOJIb3YIOT B KAUECTBE KOATYJISTHTOB U I10YEMY ?
OT 4ero 3aBUCUT CKOPOCTH U MOJHOTA KOATYJISLUU?
Yro takoe (raokymsiuus’?
[TpuBenuTe npUMepbl HEOPraHUUECKUX U OPraHUYECKUX (PIOKYJISTHTOB.
B uem paznuuns auddy3Horo u 30HHOro ocaxaeHU?
Onummre (a3bl 30HHOTO OCAXKIACHHUSL.
KaKHe TEXHOJIOTMYECKHE MapaMeTPhl IPOLECCA KOATYJILUNA MOXKHO OLIEHUTb, UCIIOJIb3Ys
kpuBble Kunma?

CoNR~WNE

«AMcTHAASAIMSA B CHCTEMAX OYHCTKH BOJIbD)
1. Coopmynupyiite 3akoH Pays.

2 Chopmymnupyiite 3akoH JlampToHa.

3 Cdopmynupyiite nepsslii 3akoH Konosasnosa.

4. B yem cyTh MeTOAa pOCTOi MeperoHku (AUCTUILIALNN)?

5 YeM ¢paklinOHHAS IEPETOHKA OTINYAETCS OT MPOCTON EPErOHKH?

6. [Toxaxkute JMHUA >KUIKOCTH W JIMHUS [apa Ha JauMarpaMMax JaBjIeHHs Tapa
(TemmepaTypbl) OT COCTaBa KUIKOCTH.

7. KakoBo anmnapatypHoe odopMiieHre MeTo1a AUCTUILIALNN?

8. Kakue npueMbl HCHONB3YIOTCA MJIsl CHUDKEHHMS HSHEPro3arpaT U YBEIUYEHHUS
CTENEHU OYUCTKU BOJIbI IIPU UCIIOIB30BAHUN METOJa TUCTUILIALUN?

9. SBasieTcst M METOA TUCTHILISIIIUU pecypcocOeperaronum?
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«O0e33apaxuBaHue BOJHBIX pPacTBOpOB TUIOXJIOPUTOM, MOJIy4eHHbIM
3JIEKTPOXUMHYECKHUM METO10M)

1. Kakue peakiuu JexaT B OCHOBE 3JCKTPOXHMHUYECKOTO METOIOB YIaJICHHS
TSDKEJIBIX METaJIOB?

2. Kakue peakiuu JexaT B OCHOBE JIJIEKTPOXMMHUYECKOTO METOJA IOJTyYCHHSI
pacTBOPOB ISl 00€33aparkHBAHMS?

3. Kakue peakiiuu jiexaT B OCHOBE METOJ1a SJCKTPOPIIOTAINU?

4. KakoBbl MexaHHM3Mbl BO3JCHCTBUS MMOJBEPTIIUXCS 3JICKTPOJIN3Y XJIOPHIHBIX
pacTBOPOB Ha MHKPOOPTaHU3MbI?

5. OnuiuTe MPUHIUITHAIBHBIE KOHCTPYKIIMH 3JICKTPOJIH3EPOB, MPEAHA3HAYCHHBIX
JUTSL TIOJTYYCHHUSI PACTBOPOB, COACPIKAIIMX aKTHBHBIHN XJIOP.

6. KakoBbI yCIIOBUS U CPOKU XPAHEHHS KATOJIMTA M aHOJIUTA XJIOPHIHBIX PACTBOPOB
1OCJIE AJIEKTPOH3a?

7. Jns kakux Ienedl moMuMo o0e33apakMBaHWS TMPHUPOJHBIX BOJ W CTOKOB

MNPUMCHSAIOTCS ITOJIYUYCHHBIC SJICKTPOXUMUYCCKHUM ITIYyTEM paCTBOpH?

«ACOpPOLMOHHBIN METO/ yAAJTICHUSI OPTAaHMYECKUX NPUMecell U3 BOJAHBIX PACTBOPOB»

1. Hanumnre ypaBHeHHE H30TepMbl ajncopOuuu Jlenrmiopa. OObicHUTE (PU3NUYECKUI
CMBICJI BXOZSIUX B HETO BEJIUYUH.

2. Kak onpenenstoT KOHCTaHTHl ypaBHeHHs Jlenrmiopa? Kakue TepMonuHaMHUYECKHE H
reOMETPUUECKUE XapaKTePUCTUKN MOXKHO PacCUUTaTh, 3Hasi 3TH KOHCTAHTHI?

3. Tloyemy ancopOrust yacTuil acopOaTa MPOUCXOAUT Ha aKTUBHBIX IIEHTpax?

4. Yem otiinyaercs acopOLus U3 pacTBOPOB OT a/ICOPOLIMHU T'a30B U MapoB?

5. Kakue ¢akTopsl BIMSIOT Ha arperaTHOE COCTOSIHUE aJICOPOLIMOHHBIX CIIOEB MOJICKYIT
ITAB?

6. [Mouemy mns amcopbrmu CH3COOH w3 BOJHOTO pacTBOpa B KadecTBE ajacopOCHTa
MCIIOJIB3YIOT YToJIb?

7. Pacckaxute 00 OpHEHTAallMU MOJIEKYJ alu(aTUYECKUX CHUPTOB (WJIM KHUCIOT) HpPH
a7icopOIIMK UX U3 BOJHBIX PACTBOPOB HA aKTHBHPOBAHHOM yrie. UeM ompezensiercs IJIONIAIb
MOJIEKYJIbI B a/ICOPOIIMOHHOM ClI0€e?

«CesleKTMBHOE HW3BJIeYEeHHS] HOHOB TSKeJIbIX METANJI0B M3 BOAHBIX PACTBOPOB METOIOM
HOHHOTI0 00MEeHa»

1. Kakoii mpouecc HasplBalOT Xpomarorpadpuueckum paszaenenuem? Kaxue ¢usuxo-
XMMHUYECKHE ITPOLIECCHI JIEKAT B OCHOBE 3TOT0 MeToAa?

2. Kak xmaccuuuupyioT xpomarorpaguuecKkde METOIbl M0 MEXaHHW3My IIpoliecca
pazneneHus’?

3. Kakne mapameTpbl KOJMYECTBEHHO OMPEACTSIOT CTENEeHb CPOJACTBA Pa3felisieMbIX
BeIlIecTB K (azam?

4. Kak cBsizana ¢opma xpomarorpadpuieckoro muka ¢ BUAOM H30TEPMBbI aJcopOLuU B
YCIOBUSAX paBHOBECHOU XpoMaTorpapuu?

5. UTto coboii nMpeACcTaBIsIOT HOHOOOMEHHBIE COPOEHTHI?

6. Kakumu cBoiicTBamu oHU 00s1afaroT?

7. Yro Takoe BpeMs yJepKUBaHUS U Kakue (aKTOPhI BIUSIOT Ha €r0 BEJIUYHUHY?

8. Ot kakux (akTOpoB 3aBUCUT IPPEKTHUBHOCTh pA3JEICHUS KOMIIOHEHTOB B
XpomaTorpauyeckux KoJoHKax?

«CaHUTApHO-XUMHYECKHUIA aHAJIN3 MOYBBI: ONpe/iesieHHe COAePKAHUsI AaMMHAKa, XJIOPH/I0B,
HUTPUTOB U HUTPATOB»

1. Uto Takoe nmousa? Kakue mokazatenn BXOIAT B CAHUTAPHO-XUMHUYECKUI aHAIIN3
o4B?
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2. Kakme xumudgeckue COCAUHCHUSA SABJIAIOTCA IIOKA3aTCIIAIMHU  MHUHCpaIM3allvun
OpTraHU4YC€CKUX BCIICCTB B 1mouBe?

3. Kako#t xapakTepuCTUKOW TIOYBBI MOXXET OBITh HAJW4YUE B HEH OOJIBIIOTO
KOJIMYECTBA HUTPUTOB?

4. MOo>HO 11 IO XUMHUYECKOMY COCTaBY MOYBBI OIICHUTH JaBHOCTb 3arpsi3HEHUS ee
oprannueckumu BemectBamu? Eciu na, To kakum odpazom?

5. Uto Takoe CaHUTaPHO-XUMHUYECKHUI aHaIU3 MOYB?

6. Hamummure peakmuu, Jexanye B OCHOBE (DOTOMETPHUYECKHX OIpEIeTICHHM

aMMHakKa, HUTpPAaTOB M HUTPUTOB, a TAKXKC APreéHTOMCTPHYCCKOI'O OIPCACICHHUA XJIOPHIOB B
BOJHBIX BBITAXKKaX ITOYB.

7. Kakue cymiecTByOT mpucrocoOICHUS AJIsl B3ATHUS IPOO 1MOYB?

8. Pacckaxute, Kak pOTEKaET MpoIiecc MpoOooTOOpa MOYB.

9. Onwumure 0COOCHHOCTH Ta00PAaTOPHOM MOJATOTOBKHU ITOYB K aHAJIM3y Ha HUTPATHI,
HUTPUTBI, aMMHUAK, XJIOPHUABI.

10.  OnumuTe mpoiecc MOMyYeHUs BOJHOW BBHITSDKKH IMOYBBI M OCOOGHHOCTU €€
XpaHeHUs.

«O0e3BOKHBAHNE U YIUIOTHEHHUE 0CAIKOB CTOYHBLIX BOI»

1. Ha3zoBute NCTOUHUKN 00pa30BaHMsI OCAIKOB U UX XAPAKTEPUCTUKH.

2. Kakne xapakTepuCTHKH OCAaJKOB CTOYHBIX BOJI HEOOXOAMMO 3HAThH NPH BBIOOpE
000py10BaHUs /JIs1 YIUIOTHEHUS U 00€3BOKMBAHUS OCa/IKOB?

3. Kakue crnocoOGpl KOHIUIIMOHUPOBAHUSA OCAJIKOB Hepel O00€3BONKHBAHHUEM BbI
3Haere?

4. Kakue crioco6pl 00€3B0KHMBaHNS OCAJIKOB BaM U3BECTHBI?

«M3B1eyeHne HePTENPOAYKTOB U3 NMECYAHBIX I0YB METOAOM IKCTPAKIUID)
1. Yro takoe mouBa? M3 kakux ¢a3z oHa COCTOUT?

2 OnwummuTe CymecTBYIONIYIO KiaccupuKaIuo BUI0B mouB Poccnn.

3 Yro mpencrasinsieT u3 cedst HeTh?

4. Onumure, 4TO MPOUCXOIUT C MTOYBOW MPHU CUILHOM HE(QTSHOM 3arpsi3HEHUU.

5 Yro Takoe peKyJIbTHBALUSA 3eMeIb?

6. [lepeuniciure MeTOAbl JUKBUAANMK HE(PTAHBIX 3arps3HEHHH TOYBBI M HX
OCOOEHHOCTH.

1. B uewm 3akitouaercst COpOLMOHHBIN METOJ OYMCTKHU BOJHON BBITSDKKH ITOYBBI?

8. [Tepeuncnure ucnonb3yembie B paboTe COPOEHTHI U UX OCOOEHHOCTH.

9. Uro Takoe OpraHoJIeNITHYECKUE TOKA3aTENIN Ka4eCTBa BOIBI?

«JaexkTpoxumMudeckas koppexkuusi pH u ouncTka mo4s 0T CoJIel THAXKeJIbIX METAJJIOB)

1. Onumure OCHOBHBIE PUHIUIIBI 3JIEKTPOXUMHUYECKON OYMCTKH BOJAHBIX PACTBOPOB
U TIOYB.

2. Yro Takoe aHOI M KaTOx?

3. Cdopmymupyiite 3akoHB OMa.

4. [lepeuncnnure OCHOBHBIE COCTABIIAIOIIME MAACHMS MOTEHIMANA AJIEKTPUYECKON
LENH JIEKTPOXUMHUYECKON YCTaHOBKHU.

S. Kak onpenensttoT KO3 GHUIMEHT MMOJIE3HOT0 JEHCTBUS M BBIXOJ MO TOKY.

6. Kakmne KOHCTPYKIIMOHHBIE MapaMeTphl FMEKTPOXUMHUUYECKON CHCTEMBI BIUSIIOT Ha
3P PEKTUBHOCTH MPOIECCa OUUCTKH?

7. B yeM cx0ICTBO M pa3nuyne dIEKTPOXUMHYECKON OUUCTKH KUIKOCTEN U IOUYB?

3a4eTHO-3K3aMeHAIlMOHHBbIE MaTepUAaJbI 1Jisl IPOMEKYTOUHOI aTTecTAMHU
(3K3ameH/3a4eT)
Bonpocsl Kk 3xk3aMeny:
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1. OO6nactu Ucmosib30BaHus BOJBI B TexHOchepe. TeHneHnn n3MEHEeHHsI KauyecTBa
BO/IbI B PE3YJIbTATE AHTPOINOTCHHBIX BO3JAEHCTBUI HA OKPYKAIOIILYIO CPEY.

2. Knaccudukanms BemecTB — 3arps3HUTENCH BOJIBI M METOJIbI MX W3BJICUCHHUS (10
($ha30BOMY COCTOSTHUIO U XUMHUYECKOMY COCTaBY).
3. be3oTxomHbie W pecypcocOeperarommue TEXHOJIOTHH HCIOJb30BaHUS BOJBI B

texaochepe. Konmenmus 06€30TXOQHOrTO0 MPOU3BOACTBA. [IPpUHIUIBI  COBEPIICHCTBOBAHUS
CYILIECTBYIOIIUX MPOU3BOJICTB.

4. bezoTxonHbie U pecypcocOeperaronme TEXHOJIOTMH HCIOJIb30BaHUS BOJABI B
TexHocepe. TUNIOBBIE CXEMbI OpraHU3aluK TPOU3BOJICTBEHHBIX IPOLIECCOB.

o. Baxuelimme  TUNOBBIE — DKO3AUIUTHBIE  IMIPOLIECCHI. TexHonoruueckue,
9KOJIOTHYECKHUE U IKOHOMUYECKHE MPUHIUINBL. CTaauu pa3paboTKH MPOIECCOB OUNCTKH.

6. OcHOBHBIE  3aKOHOMEPHOCTH  TIporiecca  (UIBTPOBAHHS  BOJHBIX  CPE.
[ToBepxHOCTHOE PUIBTPOBAHUE.

1. OcHOBHBIE  3aKOHOMEPHOCTH  IIpoliecca  (PWIBTPOBAHHSI  BOJHBIX  CPEIl.
OWIBTPOBAHUE B CIIOE.

8. ArnmaparypHoe odopMIIeHHE TIpoliecca (PUIbTPOBAHUS BOJHBIX cpell. MeICHHbIS
(UITBTPHL.

9. AnmaparypHoe odopmieHHe mporecca  (QHIBTPOBAHHS  BOAHBIX  CpEl.
CkopocTHble (GUIBTPHl HENPEPHIBHOTO U TEPUOAMYECKOTO ACHCTBHUSA. JIEKTPOMArHUTHBIC
(UIBTPBIL.

10.  Xwumwuueckue METOJbl OUUCTKU BOABL. HelTpanuszanusi KUCIBIMU ra3aMu.

11.  Xwumuueckue METOIbl OYUCTKU BOABL. BbineneHwe Kajapllud U MarHus.
Tepmuueckue metofsl. 3BecTkoBaHue.

12. XuMHYEeCKUuEe METO/Ibl OUMCTKHU BOJIbl. Hanbonee pacrpocTpanEHHBIE OKUCTUTENH.
[Tpunuumn u ob6nactu npuMeHeHus Metoa. OKUCIEHHE XJIOPOM.

13. XUMHYECKUE METOJbl OYMUCTKH BOJbI. OKHCIEHHE KHUCIOPOJAOM M O30HOM.
[IpeumyiiecTBa 1 HETOCTATKH.

14. dusnueckue METOAbl JOCTIKEHUs OaktepunuaHoro sddekra. ITpuHIUIBI
neicTBus. AnmapatypHoe oopmiieHue.

15.  OuucTKka CTOYHBIX BOJ METO/IOM BOCCTaHOBJIEHHS (00€3BpeKUBAaHUE COECTUHEHUI
PTYTH, MBIIIBbSKA, XpOMA).

16. Cramum mporecca KOAaryJislWU: PAaCTBOPEHHE KOATYJSIHTOB, TO3MPOBAHUE H

CMEIIICHHE PEareHTOB CO CTOYHOM BOJIOH; XJIOMbeOOpa30BaHNE U OCAKIICHHE XJIONbeB. DaKTOpPHI,
OTIPEICTISIFOIINE CKOPOCTh KOATYJISIIUH.

17.  Tepmuueckue METOJAbl OYUCTKM CTOYHBIX BOJA. MeToJ JAUCTHIUISLMH.
TeopeTnueckre OCHOBBI U ammnaparypHoe opopmiIeHHE METOA.

18.  dnoranuoOHHBIE METOABI OYUCTKH CTOUHBIX BOJ. TeopeTrnueckue OCHOBBI METO/IA.
Ob6nactu ero npuMeHeHHUs.

19.  ®noranuoHHBIE METOJBl OYHUCTKH CTOYHBIX BOJA. AmmaparypHoe ohopMIIEeHHE.
I'paBuTanmonnas ¢noranus. [lennas gnorauus. Hanopuas dunorarus.

20. Hcnonb3oBanue GIOTaMOHHBIX METOJIOB JUIS pa3/ieleHuss HeTU U BOJBI.

21.  OcHOBHBIE XWMHUYECKHE KOArYJSHTHL. [IpHHIMNHAIBHBIE CXEMBI THIIOBOTO
o0opynoBaHus. Pacuer 7103 KOaryJisiHTOB.

22. Mexanusm BozzaelicTBus  (iokynsHToB. Heopranmueckue u opraHu4eckue
(bIIOKYISHTHI.

23.  Meronapl 00e33apaKMBaHUs CTOYHBIX BOJ. [loiydeHne peareHToB, 000pya0BaHHE,
CHocoObl UHTEHCU(HUKAIIMU TTpoIiecca.

24, DIeKTpOXUMHUYECKHE Tpouecchl. [[puHIMNuanbHas cxeMa IEKTPOXUMHUYECKON
A4elKU. Peakuuuy, mpoTekaromue Ha 3JIeKTPOaax.

25.  Teoperudeckue OCHOBBI  DJIEKTPOXMMUYECKHX  IPOLIECCOB  OUYUCTKH U
00e3BpeKMBaHMS PACTBOPOB.

26.  AHOJHOE OKMCJIEHHE M KaTOJIHOE BOCCTAHOBJIEHHE TOKCUYHBIX IPUMECEH.
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27.  DJIEKTPOXUMHUYECKOE YMATUCHHUE BOIBI.

28.  DIEKTPOXUMHYECKAs KOATYIISIIHA.

29.  DrexkTpoxuMHuYecKoe 00e33apakUBaHKUE MPUPOAHBIX U CTOYHBIX BO/I.

30.  Dnexrpodrorarus.

31.  HoHHbII OOMeH: MPUHIMIIBI HOHHOTO OOMEHA, CEeJIeKTUBHOCTb, CTaJUH MOHHOTO
oOMeHa, CKOPOCTh HOHHOTO OOMEHa.

32.  OcHOBHbIE TUIIBI HOHOOOMEHHBIX MaTEpPUAIIOB, IIPEIbABIsIEMbIe K HUM TpeOOBaHUs
¥ METOJIbI PETeHEPALINH.

33.  Crpoenue u cBOHCTBa (XUMUYECKHUI cOocTaB, 0OOMEHHasi EMKOCTb, TEPMOCTOUKOCTh
H JIp.) HEOPraHUYECKNX HOHOOOMEHHBIX MaTepHAIIOB (I[COTHTHI).

34.  llpumMeHeHUE LIEOIUTOB B CUCTEMAX 3aIIUTHI CpeAbl OOUTAHUSI.

35.  CrpoeHue m CBOWCTBA OPraHMYECKHMX HOHOOOMEHHBIX MaTepuanoB (OOMEHHas
€MKOCTb, Ha0yXaeMOCTh, aICOpOIHs, DIEKTPOIIPOBOIHOCTS ).

36.  OOmenHas eMKOCTb. [IpuHIIUIIBI 1 CTTOCOOBI pereHepanyst HOHOOOMEHHBIX KOJIOH.

37.  YMsryeHwe NpUpOJHBIX U CTOYHBIX BOJ, YAaJlEHUE CONEH TSHKENBIX METaIOB C
UCTIOJIb30BaHUEM HOHOOOMEHHBIX METOJIOB. JIOCTOMHCTBA M HETOCTATKU METO/IA.

38.  Vpianenwe M CEIEKTUBHOE H3BICUYECHUE COJECH TSDKEIBIX METAIOB METOJIOM
HOHHOTO 0OMeHa. JIOCTOMHCTBA M HEJJOCTATKH METO/Ia.

39. MewmOpanHble U KOMOWHHUPOBAHHBIC METOAbI TMEPEPaOOTKH CTOYHBIX BOjaA. MX

JIOCTOMHCTBA Y HEJOCTATKH.
40. Kakue mpoMBINUICHHBIC aBapUM M YPE3BbIYAMHBIC CUTYalluu HanOoJiee XapaKTEePHbI
g Poccun?

41.  KakoBbIM MOXeT OBITh BIMSHHME NPOU3BOACTBEHHBIX ABAPHM M Upe3BbIYAMHBIX
CUTyalluil Ha XUMHYECKUI COCTaB M CTPYKTYPY MOUB?

42.  OxapakTepu3syiiTe TUIIMYHbIE IPOU3BOACTBA U UCTOYHUKH 3arpsi3HEHUS TI0YB.

43.  Kakwue oOmme moaxo/bl K MpeIoTBPAIIEHHIO BPEIHBIX BHIOpOCcOB Bam n3BecTHBI?

44,  CymecTBYIOT JIM TUIIOBbIE TEXHOJIOTUH MTPEIOTBPAILIEHHS 3arpsi3HEHUs JTUTOChHEpb
u e€ peabunuTauu?

45.  KakoB cocraB OMOakTHMBHOIrO wia u mieHku? Uro Takoe cybcrpar? Yrto Takoe
WJIOBBINA UHJIEKC?

46. UYro Takoe Ouoxumuueckoe  okucieHue?  OxapakTepusyite  craauu
OMOXMMHYECKOI0 pacnaja OpraHnYeCcKuX BEIECTB.

47.  Yem aHaboIMUECKHUE NMPEBPAIICHUS OTINYAIOTCA OT KaTaboJINYeCKUuX?

48.  Yro Ttakoe (hepMEHTHI U KAaKOBA UX POJIb MPOIECCe OMOXUMUIECKOTO OKUCIICHUS?

49. Ot KaKkMX mapaMeTpoB 3aBUCUT BeJIMYMHA KOHCTaHThl Muxasnuca-MeHnrteHa? Kax
U JIJIS1 4ETO ONPENEIIAIOT KOHCTaHTy Muxasnuca-MeHTeHa?

50.  Kakue BemiecTBa NoBbIIAOT 3P PEKTUBHOCTH (PEPMEHTOB M KAK OHU HA3bIBAIOTCS ?
Kaxkue BemecTBa SBISIFOTCS MHTHONTOpaMu (pepMeHTOB?

51.  Kakue ¢pepMeHTHI (M TOYEMY) HA3bIBAIOT Al TUBHBIMU?

52.  OxapakTepu3yiTe CTaIiH Pa3BUTHS OMOMACCHI B OHOpEaKTope.

53.  Kakue ypaBHEHHUs XapaKTepU3yIOT IPUPOCT OMOMACChI?

54.  Knaccuduuupyiite Tpynmbl OPOMBIIIEHHBIX BOJA MO OHOXMMHYECKOMY U
XMMHUYECKOMY I1OKa3aTelIto.

55.  Kak ycTaHaBIMBalOT BO3MOXHOCTh OYHCTKH MPOMBIIUIEHHBIX CTOYHBIX BOJ
OMOXMMUYECKUMHU METO/IaMu?

56.  CdopmynupyiiTe CymHOCTh a9pOOHOT0 METO0/1a OUUCTKH.

57.  Kakumu ¢akropamu (M MoveMmy) ONpeneNseTcs CKOPOCTh Mmporiecca a’dpoOHOMH
ounctku? Kak BiausieT Temmneparypa Ha IpoIrecc adpoOHOTo OpoxeHus?

58. Ilouemy B OYHMIIAEMBbIX OHMOXMMHYECKMMH METOJAaMHM CTOYHBIX BOJAAX
KOHTPOJIUPYIOT cozepkaHue azota u ¢pocdopa?

59.  Yem mosnsi OpOIIEHUS OTIAMYAIOTCS OT moied ¢uubTpanuu? KakoBa TeXHOJIOTHS

SKCIUTyaTalMd Tosiel opoireHusi? YTo Takoe MIIomiajb HAMOPAKMBAHUS W KOTAa €€ CTOUT
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YUYUTHIBATH?

60.  Yro Takoe 6monornyeckue npyapl? Kak u korjga ux sKCIUTyaTupyroT?

61.  Yto Takoe a’pOTIHK U KaKHe Mpoliecchl B HEM mpoTekatoT? [lo kakuMm mpusHaKam
U KaK KJIaCCU(UIIUPYIOT aDPOTIHKU?

62. Kakoe o0opyaoBaHHe BXOAMUT B COCTaB YCTAaHOBKHU JUIsl aHa’pOOHON OYUCTKHU?
[Touemy (1 KaK) a3pOTIHKU KOMOUHUPYIOT C OTCTOMHUKAMH (OCBETIUTEISIMU) WK (prroTaTopamu’?

63.  OxapaxkTepu3yiTe OCHOBHBIE MEXaHM3Mbl HApYyIIEHUS  TEXHOJIOTUU U
AKCIUTyaTalliH a3POTIHKOB, A TAKIKE MEPHI IO UX YCTPAHEHHUIO.

64.  Kaxkue dakTopsl (M mouemy) BIUSAIOT Ha 3 (HEKTUBHOCTh OYUCTKU B OMOpribTpax?

65.  Yem BBICOKOHArpyxaemble OMOUIBTPBI OTIIMYAIOTCS OT KaIleJIbHBIX ?

66.  IlepeuncnuTte OCHOBHBIC HAPYIICHUS IPU IKCILTyaTalluu OMO(PUIBTPOB U MEPHI 110
UX YCTPaHEHHUIO.

67.  Uewm aHa’pOoOHBIC METOBI OYMCTKH OTJIMYAIOTCS OT adPOOHBIX?

68. Kak oCymIeCTBIISIIOT MPOBEPKY OTXOJOB HAa OMOpa3IaraeMocTh aHAIPOOHBIMH
meTomamu?

69.  KakoBbI OCHOBHBIE CTQMH aHAIPOOHOTO OpOKEHMUs?

70.  Ilepeuuncnute OCHOBHBIC (PaKTOPHI, onpeaenstomue 3HPEeKTUBHOCTh aHA3POOHOTO
Opoxenust. [loyemy mporecc aHadpOOHOTO OpPOKEHUSI CTOYHBIX BOJ, KaK IMPaBUIIO, BEAYT B JIBE
cTyneHu?

71.  Yewm OMOpEaKTOpPHI MEPBOTO MOKOJCHHS OTIMYAIOTCS OT OMOPEaKTOPOB BTOPOTO
MOKOJICHUS?

72.  Kak oCyIIeCTBIISIOT COBMECTHYIO OUYUCTKY OBITOBBIX M CTOYHBIX BOJ?

73.  Kakue TpeOOBaHUSA NPEABSBIAIOT K CTOKAM, OYMIIAEMbIM OHOXUMHUYECKUMHU
METOIaMH?

74.  Kakue mapameTpsl (M MOYeMy) XapaKTepu3yroT OHO0OCcaIKu?

75. OxapakTepu3yiuTe METOAbl M TEXHUYECKHE peIICHUs, TMPUMEHSIEMbIe s
VIUIOTHEHHS Ua.

76. J1s1 uero Hy»Ha CTAOMIIM3AIUS OCAJKOB U KaK €€ OCYIIECTBIISIOT?

77.  Ilouemy M Kak OCYLIECTBISIOT KOHAMLMOHUPOBaHUE ocaakoB? OxapakrepusyiTe
Oe3peareHTHBIE METO/IbI KOHJAUITMOHUPOBAHHSI OCATKOB.

78.  Yewm uioBbI€ TUIOMIAJIKH OTJIMYAIOTCS OT TUIOIIAI0K-YTIIOTHUTENEH?

79.  OxapakTepu3yiTe JOCTOMHCTBA M HEJOCTAaTKH, KOHCTPYKIIMOHHBIE 0COOEHHOCTH
PaCTIBUINTENIFHBIX CYIIWIOK M ONTHMAJIbHBIE YCIOBHS UX AKCILTyaTaIliH.

80.  OxapakTepu3yiiTe JOCTOMHCTBA M HEJOCTAaTKH, KOHCTPYKIIMOHHBIE 0COOEHHOCTH
CYIIMJIOK C Bparfaroummcs 6apadaHoM U ONTUMAIbHBIE YCIOBHS UX SKCILTyaTaIlUH.

81.  Yto Takoe «CyHIIMIBHBIN ammapaT B3BEIIEHHOTO CI0s C MHEPTHBIM HOCUTENEM»?

82.  IlpuBenute mpuMepbl peKyNepanuy aKTHBHOTO HJIa.

83.  Mznoxwure CyIIHOCTh METOJIa SKCTPArHpOBAHUSI.

84. KakoBa cymHuocts MeTona kpucraumsanuu? Kak yctpoeHo o0opymoBanwme,
MpUMEHSIEMOE JJIsl KOHIIEHTPUPOBAHHUS BEIIECTB METOIOM KPUCTAIIA3AIUU?

85. B u4em cyTth MeTona mpocToii meperonku (auctmuisinny)? KakoBo anmaparypHoe
oopmieHre MeTo1a AUCTIILISIMN?
86. Kakme mpueMbl WCHONB3YIOTCA [UIS CHW)KEHHUS DHeEpro3arpar H

YBEJIMUEHUSI CTEMEHW OYHCTKH BOJBI TPU HCIOIH30BAaHUM METOJA JUCTHILISIIUU?
SBysieTcs M METOJT IUCTHIUISIIIAN PecypcocOeperaronmm?

87.  UYro takoe TIIO? Yem onu otnuyarotcs ot ThO?

88.  Ilepeuncnure OCHOBHBIE  OIEpallMU  TEpepadOTKA  TBEPIABIX  OTXOJOB,
o0ecrieynBaroIne yCTOHYUBOE pa3BUTHE OOIIECTBA.

89. B ueMm cX0ACTBO M pa3inuuue CXeM IMepepabOTKH TBEPABIX OTXOJ0B B PA3BUTHIX U
pa3BUBAIOIINXCS CTpaHax?

90. B dyem pasHuna Mexay KOHTPOJMPYEMOM M HEKOHTPOJUPYEMOW SMHUCCHUEH
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OTXOI0B?

91.  OxapakTepu3yiiTe MeTOA KalCyJaupoBaHusa. Yem MeTOJ KarcyJlIupOBaHUS
OTJIMYAETCS OT METO/1a IIEMEHTUPOBAHUS?

92.  Yro Takoe »HEPreTUUECKUi MOTSHIIMANI OTXOJ0B M KaK €ro UCTOIb3YI0T?

93. B wuyem cyTh Merona mnupoiu3a TBepAbIX o0Tx0a0B? KakoBo ammaparypHoe
odopmIIeHHE METOIa THPOIIN3a?

94, [Teun BantokoBa. B yem ocHOoBHOE oTinume mnedeld BaHtokoBa u 000pymoBaHus,

npeIHa3HauYeHHOTO [ Tuposmu3a? da3bl KAKOTO COCTaBa 00Pa3yIOTCs MPHU MepepadOTKe TBEPIBIX
0TX070B B ievyax BanrokoBa? ['e u kak ux nepepadaThiBaroT?

95.  OxapakTepu3syite MeTOJ epepadoTKU TBEPABIX 0TX010B «IIupoKcamy.

96. B dem 3akitoyaeTcss U KaK peau3yercsl MPUHIUI O€30TXOJHOCTH NepepadOTKU
0TX0J10B?

97. B 4em ocobeHHOCTH TTepepabOTKH TBEPbIX PAAHMOAKTUBHBIX OTX0I0B?

98.  UYrto TaKoe «CaHMTAPHOE 3aXOPOHEHUE 0TX0I0B»? UeM OHO OTIIMYaeTCst OT MPOYnX?

99.  Kakue KOHCTPYKIIMOHHBIC DJIEMEHTBHI SIBJISIFOTCS HEOOXOIUMON COCTaBIISIFOIICH

MOJIUTOHA JIJISI CAHUTAPHOTO 3aXOPOHEHUS OTXOI0B?

100. TIloyemy B cocTaB YCTaHOBOK Jii TEPMOIEPEPAOOTKH TBEPIABIX OTXOJOB BXOIST
CyXHUE ¥ MOKPBIC MIEKTPOPUITBTPHI?

101. Kakue KOMILJIEKCHBIE TEXHOJIOTHUYECKHUE CXEMbl MPEAOTBPAILCHUS MOCTYIICHUS
BPE/IHBIX U TOKCHYHBIX BelIecTB B TUTOChepy Bam n3BecTHBI?

102. Kakue coBpeMeHHbIE METOJIbl U 000pyJOBaHME
npeacTaBisiroTes Bam Hanbosee nmepcrneKTHBHBIMU?

pea6I/IJ'II/ITaI_II/II/I 3EMCJIb

Kpurtepuu onieHuBaHus pe3yabTATOB 00y4eHuUs!

OneHka Kpurepuu olieHUBaHMsI 10 SK3aMEHY
BLICOKHI OLEHKY «OTIMYHO» 3aCTyKHBACT CTyCHT, OCBOUBILWI 3HAHUA, yMeHH,
YPOBEHB «5% KOMITIETEHIIMHN ¥ TEOPETHUECKUN MaTeprall 0e3 nmpo0esoB; BHIMOJIHUBIINN
(oTiHHO) BCE 3aJlaHUs, NPEIYCMOTPEHHBIE Y4YeOHBIM IUJIAHOM Ha BBICOKOM
KaueCTBEHHOM YpPOBHE; IPaKTUYECKHE HAaBBIKM INPOPECCHOHAIBHOIO
IPUMEHEHHsI OCBOEHHBIX 3HaHUH c(hOpMUPOBAHBI.
Cpennnii OLICHKY «XOpOULIO» 3aciIy’KMBAaeT CTYAEHT, MPAKTHUYECKH IOJTHOCTHIO
YPOBEHB «4» OCBOUBILIUH 3HAHMSI, YMEHUs, KOMIIETEHIIMN U TEOPETUYECKUI MaTepHall,
(xopor10) y4eOHbIC 3a/JlaHHMsl HE OIICHEHbl MaKCHMAaJbHBIM YHCJIOM O0ajioB, B
OCHOBHOM c(hopMHUPOBaJI MPAKTUYECKHE HABBIKH.
[Toporossiii OLICHKY «YyJOBJIETBOPUTENILHO» 3aCIyKUBAaeT CTYAEHT, YacTHYHO C
YPOBEHB «3» npobesamMy OCBOMBILUHM 3HAHUS, YMEHMS, KOMIIETEHIIUU U TEOPETUUECKUN
(YIOBIETBOPUT | MaTepuan, MHOTME ydeOHble 3afaHMsl JIMOO HE BBINOJHWI, JIMOO OHU
€JIbHO) OLIGHEHBI YHUCIOM Oa/uloB OJM3KUM K MHUHHMAaJIbHOMY, HEKOTOpHIE
MIPaKTUYECKHE HaBbIKU HE CPOPMHUPOBAHBI.
MuHuMaNbHbIN | OLIEHKY «HEYIOBJIETBOPUTEIBHO» 3aCIY’KUBAET CTYJEHT, HE OCBOMBLIMM
YPOBEHB «2» 3HAHUS, YMEHHUS, KOMIIETEHIIMM U TEOPETUYECKUN marepuall, ydeOHbIe
(HEeyIOBIIETBOp | 3aJlaHMs HE BBITOJHUII, IPAKTHUECKUE HABBIKK HE CPOPMUPOBAHBI.
WUTEJBHO)

Kpurepun oueHuBaHus 10 3a4eTy:

K cnaue 3auera nomyckaroTcs CTYACHTHI, CIaBIINE Bce TaOOpaTOpHbIE pabOTHI.
«3aYTEHO»: CTYJICHT BJIaJICET TEOPETUUECKUMU 3HAHUSIMH 10 JAHHOMY pa3/ieiny, 3HaeT OCHOBHOU
IpoTrpaMMHBIA MaTtepuaia B 00bEMe, HEOOXOIMMOM Ul AajbHelied yu€Obl U mpeacTosuie
paboTel 1o mnpodeccuu, IONMyCKaeT HE3HAYMTEIbHbIE OLIMOKU; CTYJIEHT YMEET MpPaBUIIBHO
OO0BSICHATH MaTepuall, WITIOCTPUPYS €ro MpUMepaMu, CIpPAaBISETCS C BHIIOJIHEHUEM 33aHUM,
MPEyCMOTPEHHBIX TPOTPAMMOI, 3HAKOM C OCHOBHOM JIMTEpPATypoil, pPEKOMEHIOBAaHHOMH
IIPOrpaMMoi.
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«HE 3aYTE€HO». MAaTepuajl HE YCBOCH WM YCBOEH YAaCTHUYHO, CTYIAEHT 3aTPYIHAETCA
NPUBECTH NMPUMEPHI, UMEET TOBOJIBHO OIpaHUYEHHBIN 00beM 3HAHHIA TPOrPAMMHOTO MaTepualla,
JIOITyCKaeT MPUHIMIKAIbHbIE OIUMOKH B BBINOJIHEHUH IIPEYCMOTPEHHBIX IPOrpaMMON 3aaHU.

Kpurepun ouenuBanusi pedpepaton
OneHka «OTJMYHO» — BBITIOJIHEHBI BCE TpPeOOBaHUS K HAMMCaHUIO W 3ammre pedeparta:
o0o3HayeHa mnpobiema U 00OCHOBaHA €€ aKTyalbHOCTh, CAENAH KPAaTKUN aHAIMU3 PA3IUYHBIX
TOYEK 3PEHHS HA PACCMATPUBAEMYIO MPOOJIEMY W JIOTUYHO H3JI0KE€HA COOCTBEHHAs! MO3ULMS,
chopMyIUpOBaHbl BBIBOABI, TE€Ma pPACKPhITA IOJHOCTBIO, BbIAEpkKAH 00BEM, COOIIOICHBI
Tpe6OBaHI/I$I K BHCHIHCMY 0(1)OpMJIeHI/IIO, JaHbl TpPaBUWJIBHBIC OTBCTHI Ha JOIMOJIHUTCIILHBIC
BOIPOCHI.
OneHka «X0pOI0» — OCHOBHBIE TPEOOBAHUS K pedepary U ero 3alluTe BHITIOTHEHBI, HO IPH 3TOM
JOIYIIEHBl HEAOYeThl. B uYacTHOCTHM, HMEIOTCS HETOYHOCTH B H3JIOKEHHWU MaTepuana;
OTCYTCTBYET JIOTHUYECKasl TIOCIICIOBATEIIFHOCTh B CYXKICHUSIX;, HE BBIICPKaH 00beM pedepara;
UMEIOTCS YITyIleHUs B 0QOpMIICHUH; Ha JIOMOIHUTENIbHBIE BOITPOCHI IIPH 3aLIUTE JaHbl HETIOIHbIE
OTBCTHI.
OneHka «y10BJIe€TBOPUTEIbHO» — UMEIOTCA CYIIECTBEHHBIE OTCTYIUICHUS OT TpeOOBaHM K
pedepupoBanuto. B uyacTHOCTH, TeMa OCBelleHA JUIIb YACTUYHO; JOIMYIICHBI (PaKTUUECKHE
OIIMOKK B coJep)KaHUU pedepaTa WM MPHU OTBETE HA JOMOIHHUTEIbHBIE BOMPOCHI; BO BpeMs
3alIUTBI OTCYTCTBYCT BBIBO.
OuneHka «Hey10BJIeTBOPUTEIbHO» — TeMa pedepaTta He pacKpbITa, OOHAPYKUBAETCS
CYLLIECTBEHHOE HEIOHUMAaHUE IIPOOJIEMBI.
Kpurepun nuddepennupoBannoii onenku pedgepara

Kputepuu oneHku MaxkcuManbHasi OlleHKa B Oayiax
JIOTHYHOCTH U3JI0KESHHUS 3
PackpeiTue Tembl 3
Vcnonp3oBaHue MUPOKOH HHPOPMALIMOHHON 6a3bl 3
Hannune coOCTBEHHBIX BEIBOJOB, 0000IICHHIA, 3

KPUTHYCCKOI'O aHaJIn3a

Cobro/1eHue npaBuil HUTHPOBAHMUS 2
[TpaBUIBHOCTH OGOPMIICHHUSI 1
Wroro: 15

13-15 6anaoB — OTIUYHO
10-12 6annoB — X0OpoIIo
8-9 6ayIoB - YJIOBJICTBOPHUTEIHLHO
0 6ayIOB — HEYIOBJICTBOPUTEIILHO

Kputepuu oneHuBanus pe3yjibTaToOB YCTHOIO OMpPOCa.

OmneHka «xopouio» CTaBUTCS, €CIU CTYICHT JaeT OTBET, yJIOBJIETBOPSIONIMNA TEM JKe
TpeOOBaHUSM, YTO W JJS OIEHKU «OTIUYHO», HO JOMycCKaeT 1—2 OmmMOKH, KOTOPBIE caM XKe
WCTIPABIISAET, U 1—2 HemoueTa B OCICI0OBATEIIBHOCTH M SI3BIKOBOM O(DOPMITEHUH M3J1araeMoro.

OneHka «yooeiemeopumesbHo» CTaBUTCS, €CIU CTYICHT OOHApyKHUBaeT 3HAHHUE U
HOHUMAaHHE OCHOBHEIX ITOJIOKECHUHU }IaHHOﬁ TEMBI, HOT U3JIara€T MaTCpurajl HCIIOJHO U JOITyCKacT
HETOYHOCTH B OMNpPENEICHUU TMOHATHH Wi (HOPMYITHPOBKE IMPABWI, HE YMEET JOCTATOYHO
rIyOOKO M J0Ka3aTellbHO 00OCHOBAaTh CBOM CYXKICHHS W MPUBECTHU CBOU MPUMEPHI; H3JTaraeT
MaTepHall HeloCIeI0BaTeIbHO M IOMyCKAeT OMIHOKH B SI3BIKOBOM O(OPMIICHUH U3JIaraeMoro.

OneHka «Hey0oe1emeopumenbHo» CTaBUTCS, €CIHU CTYIACHT OOHApYyXKHUBAaeT HE3HaHUE
OoJbIlleld YacTH COOTBETCTBYIOIIETO BOMPOCA, JOMyCKaeT OmUOKH B (HOPMYIHPOBKE
OHpelleJIeHI/Iﬁ " MpaBHJI, UCKAXKAOMNIUC HUX CMBICI, 6€CHOpHI[O‘IHO U HCYBCPCHHO M3JIaracTt
mareprai. OmneHka «2» OTMEYaeT TaKWe HEJOCTAaTKH B IOATOTOBKE, KOTOPBIC SIBIISTFOTCS
CCPBC3HBIM MPCIATCTBUEM K YCIICIIHOMY OBJIAICHUTIO MMOCIICAYOIIUM MAaTCPUATIOM.

27



Kpurtepun oneHuBaHus TBOpYeCKHX padoT.

OrneHka «omauuHo» BHICTABISETCS CTYJEHTY, €CIIM B TBOpUYECKON paboTe mpeacTaBieHa
coOCTBEHHass TOYKa 3peHUs (MO3MLHUsA, OTHOILIEHWE, CBOsA uies); IpoliemMa pacKpbITa
UHTEPECHBIM, HEOOBIYHBIM CIOCOOOM, MPU 3TOM CTYAEHT MOXET TEOPETHYECKH O0O0OCHOBATh
CBSI3H, SIBJICHUS, apT'yMEHTHPOBATh CBOE MHEHHE C ONIOPOi Ha (DaKThI WIIM JIMYHBII OIBIT.

OrneHka «xopouto» BBICTABISIETCS CTYJEHTY, €CIM B TBOPYECKOM paboTe mpejacTaBieHa
COOCTBEHHAs TOYKa 3peHus (MO3MLHMsA, OTHOIIEHHE, CBOS wujes); mHpobiemMa T0CTaTOYHO
UHTEPECHBIM, HEOOBIYHBIM CIIOCOOOM, HO HpPHU 3TOM CTYACHT HE B IIOJHOH Mepe MOXKeT
TEOPETUYECKH 0OOCHOBATH CBSI3H, SIBJICHUS, apTYMEHTUPOBATh CBOE MHEHHE C OMIOPOM Ha (haKThl
WIN JINYHBIH OMBIT.

O1neHka «y0oenemeopumenvHo» BBICTABISICTCA CTYJIEHTY, €CIIM B TBOPYECKOH (opme
IpeCTaBiIeHa TOYKa 3peHMsl (MO3ULMs, OTHOILEHHE, HJes) KAKOro-JInbo yueHOro, HMpaKTUKa;
CTYJEHT JielaeT MOMbITKY TEOPETUYECKH OOOCHOBATh CBSI3U, SIBJICHMSI, apryMEHTUPOBATh CBOE
MHEHHE C ONOPOM Ha (HAaKThl WIIM JTUYHBIN OIBIT

OueHka «Heyooe1emeopumebHo» BBICTABISETCS CTYAEHTY, €Clii paboTa BBHINOIHEHA

¢dopmanbHO, Oosblast YyacTh BBHINOJHEHA HE MO TeMe, He IpeJCTaBlieHa cOOCTBEHHAas TOUYKa
3peHwst (MMO3UIHS, OTHOIICHHE) IPU PACKPHITUH IPOOIEMbI; apryMEHTAIUs CBOCT0 MHEHHS ¢1a00
CBsI3aHa C PACKPBITUEM ITPOOJIEMBI WK paboTa He cllaHa.

KpuTtepuu onieHMBaHusl pe3yJbTAaTOB ObICTPOro MMCHMEHHOI0 ONPOca («OJIMI-0TIPOCY):
KaxxnoMy CTyIneHTY BBIIAeTCS CBOM COOCTBEHHBINM, y3KO C(HOPMYJIMPOBAHHBIA BOIPOC.

OtBer nokeH OBITh YETKUM M KpPaTKUM, COJEpPKallMM BCE OCHOBHBIE XapaKTEPUCTHKU
OTNHUCBHIBAEMOTO TIOHSTHS, HHCTUTYTA, KATETOPHH.
IIxana oneHUBaHUSA:
«OTIUYHO» - BOMPOC PACKPHIT TOJHOCTHIO, TOYHO OOO3HAYEHBI OCHOBHBIC TOHSATHSA U
XapaKTEPUCTUKHU I10 TEME.
«XOopo1110» - BOMPOC PACKPHIT, OJHAKO HET MOJHOTO OMKMCAHUS BCEX HEOOXOIUMBIX DJIEMEHTOB.
«Y IOBIETBOPUTEIHHOY» - BOMPOC PACKPHIT HE MOJHO, MPUCYTCTBYIOT IPpyOble OMMUOKU, OJHAKO
€CTh HEKOTOPOE MOHUMAaHNE PACKPHIBAEMBIX MTOHSTHM.
«HeynoBneTBOpUTENBHO» - OTBET HA BOIIPOC OTCYTCTBYET MJIU B LIEJIOM HE BEPEH.

Kpurtepun onenuBanns 1a00paTopHbIX padoT.

«5» (OTIMYHO, 3a4TEHO): BHIMOJIHEHBI BCE 3a/1aHus JJa0OpaTOPHOU pabOThI, CTYyI€HT YETKO
1 0e3 omMOOK OTBETHII HA BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (XOpoIIO, 3a4TEHO): BBINOJIHEHbI BCE 3aJlaHUs JIaDOpaTOpPHOW padOThI; CTYIEHT
OTBETHJI HA BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUAHUSAMHU.

«3» (YIIOBIETBOPUTEILHO, 3aUTEHO): BBITIOJHEHBI BCE 3a/IaHMsI JTabOpaTOpPHOIl pabOTHI C
3aMEYaHUSAMH; CTYIEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHHSIMU.

«2» (HE 3a4TE€HO): CTYJICHT HE BBITIOJHWI WJIM BBINOJHWI HEMPABWIBHO 3aJIaHUS
1a00paTOpHOIl pabOTHI; CTYIEHT OTBETHJI HA KOHTPOJIbHBIE BOIPOCHI C OITMOKaMU MJIM HE OTBETUI
Ha KOHTPOJIBHBIC BOIIPOCHI.

5. IlepeyeHb y4eOHOM JIUTEPATYPbl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOT Uil
5.1. YueOnas 1utepartypa

1. Byneikuna T.A. Ilpoueccel u ammapatsl 3amuThl ruapocdepsl [Tekct]: yueOHOE
nocoowue Jutst ctyneHToB By30B / T. A. bynbeikuna, C. I'. EmenbstaoB. - M.: Axanemus, 2010. - 287
c.

2. Beromkun, A.I'. UmxeHnepHas 3amniuTa BOJHON cpeabl [ DNEKTPOHHBIN pecypc] : yueo.
nocobue — OnektpoH. nan. — Cankr-IlerepOypr : Jlans, 2014. — 416 c¢. — Pexxum npocryma:
https://e.lanbook.com/book/49467.
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https://e.lanbook.com/book/49467

3. ITucemenckas H./l., I'aasra B.B., Hukonenko B.B. MeTtoap!l 3ammThl cpeipl 0OMTaHUS
B TexHOChepe : yueoHoe nmocodue. KpacHomap: Ky6anckuii roc. yu-T, 2007. 140 c.

4. BeroukuH, A.I'. TexHOIOrMYU 3aIUTHI OKPYIKAIOIIEH Cpeabl OT OTXO0JI0B MPOU3BOJICTBA
U oTpedaenus [ DneKTpoHHbIH pecypce] : yueOHnoe nocodue / A.I'. BeTomkuH. — DIEeKTpoOH. IaH.
—  Cankr-IlerepOypr:  Jlaws, 2016, — 304 c¢. — Pexum  pmocrymna:
https://e.lanbook.com/book/72577.

5. Jmutpenko, B.II. VYmpaBnenwe 3KOIOTHYECKO O€30MacHOCTEIO B TexHochepe
[DnekTponHsbIi pecypc] : yuedbnoe nocodue / B.I1. Imutpenko, E.M. MeccuneBa, A.I'. ®deTucos.
— Dmnekrpon. gad. — Cankrt-Ilerepoypr : Jlanp, 2016. — 428 c. — Pexum nocryna:
https://e.lanbook.com/book/72578.

6. IOpkeBuy, A.A. TexHOTOTMYECKHE OCHOBBI TPOU3BO/ICTBA XUMUYECKHUX KOMIIOHEHTOB
CUCTEM JKU3HeoOecreueHus [DIeKTpOoHHbIN pecypc] : yaeoHoe mocodue / A.A. FOpkesuy, I'.K.
Naxniok, H.®. ®énopos, M.A. Ilumenosa ; nox pexa. I'.K. MBaxHioka. — DIEKTpOH. 1aH. —
Cankr-IlerepOypr : Jlaub, 2015. — 368 ¢. — Pesxxnm moctyna: https://e.lanbook.com/book/58170.

7. benoB C. B. be3omacHOCTb XKHM3HENEATENBHOCTH U 3allUTa OKPY>KAIOLIEH Cpenbl
(TexHochepHas 6e30MacHOCTD): yUeOHHK / - 2-€ u3l., ucnp.u joi. - M.: FOpaiit, 2011. - 680 c.

8. Kanpirun, B. T'. [IpombIniuieHHAst 2KOJIOTHS: Y4eOHOE MOCOOUe ISt CTYICHTOB BY30B / -
4-¢ u3n., nepepad. - M.: Akagemus, 2010. - 432 c.

9. Tl'onoBanos, A.W. PexynbTrBaius HapyIeHHbBIX 3eMeJb [ DIIEKTPOHHBIN pecypc] : yueo.
/ AWM. T'onoBanos, ®.M. 3umun, B.M. Cmeranun. — OnekTpoH. aan. — Cankt-IlerepOypr :
Jlanb, 2015. — 336 c. — Pexum nocryma: https://e.lanbook.com/book/60650.

5.3. Ilepuoauyeckue aurepatrypa
1. Ba3el nagabeix komianuu «Mct Beroy» http://dlib.eastview.com
OnextponHas 6udnarnoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypcbl, B TOM 4YHCJe COBpeMeHHble NpogeccHOHABHBIE (a3bl
JAHHBIX 1 HHPOPMALHMOHHBbIE CMIPABOYHBIE CHCTEMbI
JIeKTPOHHO-0u0MoTeuHbIe cuctemsl (IBC):
1. OBC «FOPAMT» https://urait.ru/
SBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK.ru» https://www.book.ru
OBC «ZNANIUM.COM» www.znanium.com
OBC «JIAHb» https://e.lanbook.com

agrwN

IIpodeccuonasibablie 6a3bl JAHHBIX:
Web of Science (Wo0S) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuansr uzgarenscrsa Wiley https://onlinelibrary.wiley.com/
Hayunas snexktponnas 6ubnuorexa (HOb) http://www.elibrary.ru/
ITomHOTEKCTOBBIE apXMUBBI BEAYIINX 3alaJHbIX HAYYHBIX )KypHAJIOB Ha Poccuiickon
wiatdopme HayuHbIX KypHaoB HOMKOH http://archive.neicon.ru
7. HauuonanbHast 3JeKTpoHHas OubOmmoreka (IocTynm K DIEKTpOHHOH OubmuoTexe
muccepranuii Poccuiickoit rocynapcrsennoit oubmuoreku (PI'B) https://rusneb.ru/
8. Ilpesunentckas oubnmorexa um. b.H. Enbriimaa https://www.prlib.ru/
9. DnexrponHas koutekus Okcdopackoro Poccuiickoro ®ona
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html|
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

SourwdhE
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13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: https://link.springer.com/

17. "Jlektopuym TB" http://www.lektorium.tv/

18. VYHuepcurerckas nndopmarmonHas cucreMa POCCUS http://uisrussia.msu.ru

19. ba3za OTKpBITBIX JaHHBIX MMUHHCTEpCTBA TpyJa U COIUAIBHOW 3ammuThl PD
https://rosmintrud.ru/opendata

20. Baza maHHbBIX Mpo(ecCHOHANBHBIX CTaHAApTOB MUHHCTEPCTBA TPyAa M COLUAIBHOM

3alIUThI PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/
21. baszmb JTaHHBIX MunucTtepcTBa SKOHOMHUYECKOTO pa3BUTHS PO

http://www.economy.gov.ru

22. OdunuanpHplii caliT denepalbHOTO areHTCTBA M0 TEXHUYECKOMY PETYJIMPOBAHHUIO U
METPOJIOTUH http://protect.gost.ru/

23. Enunas 0a3a roctoB PO - http://gostexpert.ru/

24. Pecypcnl mo tepmomunamuike (Martindale's calculators chemisty on-line center) -
http://www.martindalecenter.com/Calculators3B.html

25. MudopmarmonHo-npaBoBas cucrema «['apant» [OnekrponHblii pecypc] — Pexum
Jocryna: http://garant.ru/

26. DnexkTpoHHO-0uONMoTEeYHas cucteMa «KoHCynbTaHT cTyaeHTa» www.studmedlib.ru

27. Tlopran oTKpHITHIX AaHHBIX Poccuiickoit deaepanum https://data.gov.ru

28. baza nmanHBIX BcepoccHilcKOro MHCTUTYTa HAyYHOH M TEXHHYECKOH HH(OpMaIuu
(BUHUTH) PAH http://www?2.viniti.ru/

29. ba3bl naHHBIX B chepe MHTEIUIEKTYaaIbHOW COOCTBEHHOCTH, BKJIIOYasi MATEHTHbIE 0a3bl
JAHHBIX WWW.rusnano.com

30. Mudopmarmonno-ananmutrueckuii xxypHan «MEMBPAHbBI»
http://www.chemnet.ru/rus/journals/membranes.

31. HayuHo-uHpOpMalMOHHBIM moOpTan MeMOpaHbl M  MEMOpaHHBIE TEXHOJOTHH
www.memtech.ru.

HNudpopmanoHHbIe CIPABOYHbIE CHCTEMBbI:
1. KoncynpranT [Imtoc - cipaBouHas mpaBoBast cucTeMa (JOCTYII IO JIOKaTbHOM CETH ¢
KOMIBIOTEPOB OnbMmorexn) Pexxum moctyma: http://consultant.ru/

Pecypcbl cBOOOAHOTO 10CTYNA:
AMepuKaHCKas TaTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/
[TosHBIE TEKCTHI KAHAICKUX AUCCEPTALMM http://www.nlc-bnc.ca/thesescanada/
KubepJlenunka (http://cyberleninka.ru/);

4. MUHUCTEPCTBO HayKu M Bblcuiero oOpa3oBanusi Poccuiickoit  ®exnepauuu
https://www.minobrnauki.gov.ru/;

5. ®enepanbubiii moptan "Poccuiickoe oOpazoBanue" http://www.edu.ru/;

6. Wudopmanuonnas cucrema "EnuHoe okHO nocTyma K 0Opa3oBaTesIbHBIM pecypcam”
http://window.edu.ru/;

7. EmunHas  xomnmekuus 1U@GPOBBIX  00pa3oBaTENbHBIX  pecypcoB  http://school-
collection.edu.ru/ .

8. ®denepanbHbIi LEHTP WH(POPMAIMOHHO-00Pa30BaTEIBbHBIX pecypcoB
(http://fcior.edu.ru/);

9. IIpoekt I'ocymapcTBEHHOro HMHCTUTYTa pycckoro sa3bika uMeHn A.C. Ilymxkuna
"O6pa3zoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CmpaBodHO-HHPOPMAIMOHHEIHN mopTan "Pycckuii s3b1k" http://gramota.ru/;

11. Cmyx0a TeMaTUYECKUX TOJIKOBBIX cloBapel http://www.glossary.ru/;
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http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/

12. CnoBapu ¥ SHIMKJIONEANH http://dic.academic.ru/;

13. O6pazoBarenbHblii mopTan "Yueba" http://www.ucheba.com/;

14. 3akonompoekT "OO6 obpazoBanuu B Poccuiickoit ®@enepanuu”. Bonpockl U OTBETHI
http://xn--273--84d1f.xn--plai/voprosy i otvety

CoOcTBeHHbIE 3JIEKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(POPMAIIMOHHbIE PeCYpPChI

KyoI'y:

1. Cpena MOayIbHOTO AMHAMUYECKOTO 00ydeHUs http://moodle.kubsu.ru

2. baza y4eOHBIX IUIAHOB, Y4Y€OHO-METOJUYECKHX KOMIUIEKCOB, MyOIuKauuii u
KOH(pepeHIMi http://mschool.kubsu.ru/

3. bubnmorexka  MH(MOPMAIMOHHBIX  PECYpPCOB Kadeapel  MHGPOPMALMOHHBIX
00pa3zoBaTeNbHBIX TEXHOJIOTHH http://mschool.kubsu.ru;

4. DnexTpoHHBIH apxuB T0KyMeHTOB KyOI'Y http://docspace.kubsu.ru/

5. DnexkTpoHHBIE O0Opa3oBaTelbHBIE pecypchl Kadeapbl MHPOPMAIMOHHBIX CHUCTEM H
TexHoJsoruii B oopazoBanuu Kyol'Y n mayuno-meroamueckoro xyprana "LLIKOJIBHBIE I'OIbI"
http://icdau.kubsu.ru/

6. MeToanueckue ykazaHus JJisi 00y4alomMXcs 0 OCBOEHUIO TUCHHUILIMHBI (MO1YJIs)

VYcnemHoe OCBOGHHE [MCUUIUIMHBI IPEANOJaraeT akTUBHOE, TBOPYECKOE YydacTHE
CTYZEHTA IyTeM IUIaHOMEPHOH, TOBCETHEBHOM pabOTBHI.
Texymmmii KOHTPOIb 3HAHUI OCYIIECTBIIACTCS Ha KAKIOM JICKIIMOHHOM 1 JIAOOPaTOPHOM

3aHATHH. MITOroBas ¢popma KOHTPOJIS — 3a4€T U SK3aMEH.

Oo6mue pexoMeHgaAMU

N3yueHne QUCLUIUIMHBI ClIeyeT HauuHaTh ¢ MpopaboTKHu paboueil mporpaMmel, ocodoe
BHUMaHue, yelss UelsIM U 3aJladaM, CTPYKTYpe U COJEpKaHUIO Kypca.

HmeeTcst 2neKTpOHHAs BEPCHs JIEKIAN 10 JaHHOW JUCLMILINHE.

OcHoBHOM (popMoit 00y4eHHS CTYJEHTOB SBJSIETCS CaMOCTOSITENbHAsh paboTa Han
yueOHbIM MaTepuasioM. [Iporecc n3yueHust JUCIUIUIMHBI COCTOUT U3 CIEAYIOIINX TaloB:

1. TlpopaboTka TEOpeTHMUECKOTO MaTepuajga IO PEKOMEHJOBAaHHBIM y4eOHHUKaM H
KOHCIIEKTaM JIEKIIUH, IPEJOCTABIEHHBIX MPENOIaBaATEIEM B JIEKTPOHHOM BHJIE.

2. BolnosiHeHNE caMOCTOATEIbHBIX PadoT.

3. Cnaun 5K3aMeHa B yCTHOM WM MUCbMEHHOU (opMe (110 YCMOTPEHUIO IpenojaBaress).

CamocTosTenbHble paOOThl BBIMOIHAIOTCS KaXbIM CTYACHTOM Ha OTJENbHBIX JINCTKAX.
He nomyckaercs HCHOib30BaHUE JIIOOBIX CPEICTB KOMMYHHMKAalMU (HOYTOYKH, MOOHIIBHBIE
TeeQOHBI C BEIXOJOM B UHTEPHET U IIp.).

Opranu3anus caMoCTOSTEIbHONU pabOThI CTYAEHTOB MPEIOIaraeT:
- 00s13aTeNIbHOE BBINOJIHEHUE Pa3pad0TaHHBIX MPEo1aBaTeIeM HHIMBUIYabHBIX 3aJaHHii;
- KOHCYJIbTallUU MPENOoaBaTes;
- paboTa c JONOIHUTEIHHON JIUTEePaTypPOK;
- TOATOTOBKY JOKJaJ0oB M pedeparoB, A BBICTYIUIGHHS Ha CEMHHapaX, Hay4YHbBIX
KOH(EpeHIIMii, yuacTHe B KOHKYpcax CTYJIEHYECKOro 00IIeCTBa;
BBIMOJHEHHE TEKYIIUX JOMAIIHUX padoT.

C 1enpro KOHTPOJIA U MOATOTOBKH CTYAEHTOB K M3yYEHHUIO HOBOM TEMBI BHAUaJIE KaX10i1
MPAKTUYECKOTO 3aHATHSA MpernojaBaTesieM NPOBOAUTCA WHIAMBUAYAIbHBIA WM (POHTATLHBIN
YCTHBI ONPOC IO BBIIOJHEHHBIM 3aJaHUsAM Mpeapiayiied TeMbl. Kpurepum oneHku: —
MIPAaBUJIBHOCTh OTBETA 0 COJIEPKAHUIO 3a7aHusl (YUUTHIBAETCS KOJIMUECTBO U XapaKTep OMNO0K
IIPU OTBETE);

— TMOJHOTA ¥ NIyOMHA OTBeTa (YUUTHIBAETCS KOJIMUYECTBO YCBOCHHBIX (DAKTOB, MOHATHH U T.I1.);
— CO3HATEJIBHOCTH OTBETA (YUUTHIBACTCS MIOHMMAaHUE U3JIaraéMoro MaTepuania);

— JIOTMKa  W3J0OXKEHHUs  Marepuana  (y4uTBIBae€TCS  yYMEHHE  CTPOMTh  LIE€JOCTHBIM,
NOCJIE0BATENbHBIN paccKa3, PAMOTHO I0JIb30BATHCA CHIEUAIBHON TEPMUHOJIOTHUEN);
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— PpalMOHANLHOCTh MCMOJIb30BAaHHBIX MPHEMOB M CIOCOOOB pEIIEHUsI MOCTaBICHHON y4eOHOM
3amaun  (YUUTHIBA€TCS YMEHHE MHCIIONB30BaTh Hambosiee mporpeccuBHble U 3((eKTuBHBIC
CIIOCOOBI IOCTUKEHUS 1SN ),

— CBOEBPEMEHHOCTb U 3((EKTUBHOCTh HCIIOJIB30BAHMS HATJIAJHBIX MMOCOOMH M TEXHHYECKUX
CPEICTB TpHU OTBeTe (YUUTHIBACTCSI TPAaMOTHO M C IMOJIb30M MPHUMEHATHh HArJIAJHOCTh U
JIEMOHCTPAIIMOHHBIN OIBIT IPH YCTHOM OTBETE);

— HCIOJb30BaHKE JOMOIHUTEILHOTO MaTepuana (00s13aTelIbHOE YCIOBHE);

— panMOHAIBHOCTH HCIIOJNIB30BAaHUS BPEMEHH, OTBEIEHHOIO Ha 3afaHue (HEe omoOpseTcs
3aTSAHYTOCTh BBINOJIHEHUS 33JaHUsI, YCTHOTO OTBETa BO BPEMEHH, C YUETOM HMHJIMBUIYabHBIX
0COOEHHOCTEHN CTYAEHTOB).

Pa3BepHyTBIli OTBET CTyJEHTa HOJDKEH MPEICTaBIATH COOOH CBS3aHHOE, JIOTHYECKU
MOCJIEI0BATEIbHOE COOOIICHNE Ha 3aJaHHYI0 TeMy, IOKa3blBaTh €r0 YMEHHE IPHUMEHSTh
ornpezeNieHus], MpaBuja B KOHKPETHBIX CIIydasx.

[Ipu omeHke pemieHWs 3a1a4 aHAIM3UPYETCS IMOHMMAaHUE CTYJEHTOM KOHKPETHOMN
CUTYalld, MPaBUJIBHOCTb NMPUMEHEHHS HOPM CEMEWHOro MpaBa, CIOCOOHOCTh OOOCHOBaHUS
BbIOpaHHOW TOYKU 3pEHUs, ITyOrMHa NPOpadOTKU IPABOIPUMEHUTEIBHOIO MaTepHaa.

Pedepar u npeseHranus Ha 3alaHHYIO0 TeMy BBINOJIHAETCA B mporpamme Power Point.
[IpeseHTanust JOJIKHA COCTOATH M3 5-8 CialiloB U COJEp)KaTh OCHOBHBIE OIPEICIICHUS,
(bakTUYECKUI WILTIOCTPUPOBAHHBIN MaTepuall, BEIBOJBI U CITUCOK MCIIOIb30BAHHBIX HCTOUHUKOB.

Marepuan s pedepata HEOOXOIUMO HCKAaTh B KHHTaX, JKypHaJaX M WHTEPHET-
HCTOYHUKAX, OMYOJIMKOBAHHBIX B MOCIEAHHE 3 To/a.

Pedepar, conpoBokaaroniuii Mpe3eHTaIuo, J0HKeH 3aHuMaTh 7-10 MUHYT.

JlaGoparopHasi paboTa BBIMOJHSIETCS CTYJIEHTOM B COCTaB€ TPYIIbI, MOATPYIIBI WIH
UHIMBUAYaIbHO. Bce BBIYHMCICHHS, BKIIIOYAs OLEHKY TOYHOCTH JKCIIEPUMEHTA, JKEJIaTeIbHO
MPOBOAMTH BO BpeMs 3aHATHS. [Ipy HEAOCTATOYHOM KOJIMUYECTBE BPEMEHU UX MOXHO BBITIOTHSTh
B Yachl CaMOCTOSTENBHOW pabOThl ¢ 00s3aTelNbHBIM TIPEJICTABICHUEM pE3yJbTaTOB
IPEernoJIaBaTeso Ha MOCeYIOIUX 3aHATUSAX WK KOHCYJIbTalUsX.

OdopmieHre 0TUeTOB JOJIKHO IMPOBOAUTHCS TMOCTIE OKOHYaHUs paboThl B J1a00paTOpuu.
J1J1s TOATOTOBKH K 3aIllMTe OTYETA CIIELYEeT MPOaHATU3UPOBATh IKCIIEPUMEHTANIbHbIE PE3YJIbTaTHI,
COIIOCTAaBUTh MX C U3BECTHBIMH TEOPETUYECKUMH TIOJOKECHUSIMHU WIM CIPABOYHBIMHU JTaHHBIMHU,
0000IIUTE pe3yJbTaThl UCCIEIOBAaHUI B BHJE BBIBOJOB MO paboTe, MOArOTOBUTH OTBETHI Ha
BOTIPOCHI, TPHUBOMMBIE B METOAMUYECKUX YKa3aHUSIX K BBIITOIHEHHIO JIAO0OpAaTOpHBIX padoT. [Tocie
3aBepILEHHs BBIIOIHEHNUS JJAOOPATOPHBIX pabOT MPOU3BOAUTCS UX 3alUTA.

B ocBoeHMM MUCHMITIMHBI WHBAIMIAAMU H JIMIIAMH C OTPAHUYECHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbs OOMBINIOE 3HAYCHHE HMEeT HHIWBHyallbHas ydeOHas paboTa (KOHCYNIbTalluu) —
JIOTIOJTHUTEIIFHOE Pa3bsICHEHNE YIeOHOTO MaTepHara.

NunuBuayanbHble KOHCYJBTAIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoM,
CHOCOOCTBYIONINM WHAWBUIYAIH3AINN OOYYCHUS U YCTAHOBJICHUIO BOCITUTATEIHHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM MW OOYy4aroIlMMCs HMHBAJIUIAOM WM JIMIOM C OrPaHWYEHHBIMU
BO3MOYKHOCTSIMH 3JI0POBBSI.

7. MaTtepuajibHO-TEXHHYECKOe o0ecredeHne 1o JUCHUIInHe (MOIYJI10)

HanmeHoBaHue CriennagbHBIX OCHaIIEHHOCTD CIIENUATBHBIX TIOMEIeHUH | [lepeueHb TUIEH3HOHHOTO
TIOMEIIEHU N MIPOrPaMMHOTO
obecrnieueHus
VYuebOHbie ayIUTOPHH st | MebGens: yueOHas Mebeb Microsoft Windows
MPOBEIEHUS 3aHATHH JIEKIIMOHHOTO | TeXHUUECKHe CpecTBA O0yUESHHUS: Microsoft Office
THIIA 9KpaH, IPOEKTOP, KOMIILIOTEP Professional Plus
(ayn. 101a, 332c r. Kpacnonap, yi. COMSOL Multiphysics
Craspononbckas, 149)
YueOHbIe ayTUTOpHUU it | MeOenb: yucOHast MmeOeIb Microsoft Windows
TPYIIOBBIX M MHAMBHAYyalbHbIX | TexHHUecKHe cpelcTBa 00yUeHHUS: COMSOL Multiphysics
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KOHCYJIbTAIMH, TEKYILIEr0 KOHTPOJIS
U IPOMEXYTOUHOHN aTTeCTALH
(ayn.328¢, 101a, r. KpacHonap, yi.
CraBpomnonbckas, 149)

OKpaH, IPOCKTOP, KOMIIBIOTEP

VYuebOHble ayJJUTOPHU TSI
NIPOBEJCHUS J1abOPaTOPHBIX PadoT.
VYuebHast nabopaTopust KOJUIOUIAHON
XUMHHA

(aym.328c, 334c r. KpacHomap, yi.
CraBpomnonbckas, 149)

Meobernb: yuebHas MeOenb

TexHuueckue cpeacTBa 00yUCHHS:

9KpaH, MPOEKTOP, KOMIBIOTEP
ObopynoBanne 328c: BEITSIKHON CHCTEMOM
BCHTHJIALINH, MEJIOBOH JIOCKOH,
CPEACTBaMH IIOKapHOH O€30MacHOCTH |
OKa3aHus MEPBOM MEAMLMHCKON MOMOILHY,
Ckarnpytomuii criekrpodoromerp Leki
SS2109UV;  Cnexrpodortomerp  Leki
SS2107; Mukpockon ontuueckuidi Altami;
Kongyktomerp «Dxcnept-002»; Bechl
aHAJUTHYECKHE «Adventures Proy;
Typobumumerp  Hanna;  Buckosumerp
Brookfield; Buckozumerp KanuyuisipHBIN
BITXK-2; Becol naboparopHbie; Bechr
TopcruoHHbIe; Memntainka ¢ mogorpeBom «lka
C-MAB HS7»; Ileiikep mabopaTopHBIi
LS110; pH-metp Hanna Hi221;
MynbTumeTp; Hcrounuk MUTaHUs
MIOCTOSTHHOTO TOKa CTaOWMIM3MPOBAHHBIN
b5-49;  KonaykToMeTp  HOPTaTHUBHBII
Hanna HI 9033; Hacoc
TIepUCTATIbTUYECKUNA MHOTOKaHaJIbHBIN;
Hacoc [EPUCTAIBTUYECKUN
onHokaHanpHeIH LS 301; Mynsrurect
WIIII-101-1.

ObopynoBanme  334c:  maboparopHas
nocyia © 0O0OpYAOBaHHE: TEpMOCTaT,
BOJsiHast OaHs, HOHOMEPBI, BOJOCTPYIHBIN
BaKyyMHBId HAcoC; TEXHHYECKHE BECHI,

AHAJIUTUYECKUE BECHI,
KOHAYKTOMETPUYECKUE SAYEUKH JUISL
U3MEpEHUs 3JIEKTPOIPOBOJAHOCTH

pacTBOpOB, m3MepuTenu ummutanca E7-21

Microsoft Office
Professional Plus

Y4ueOHble ayIUTOpHUN JUIs
KypCOBOTO NPOEKTHPOBAHHMS
(BBIIOJTHEHUS KYPCOBBIX paboT)
(aym.149c, 411 r. KpacHonmap, yi.
CraBpomnonbckas, 149)

Mebenb: yueOHast meGernnb
TexHuUeCKue cpencTBa 00yUCHHS:
9KpaH, MPOEKTOP, KOMITBIOTEPHI

Microsoft Windows
Microsoft Office
Professional Plus

Jlist

CaMOCTOSITEIILHON

paboThl  0Oy4YaroOLIUXCS

MPeAYCMOTPEHBI

INOMCIICHHA,

YKOMILJICKTOBAHHBIC CHeHI/IaHHSHpOBaHHOﬁ Me6em>}0, OCHAIIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXKHOCTBIO MOJKIIOUECHUs K ceTh «HTepHeT» M obecreueHrueM JoCTyna B IEKTPOHHYIO
nH(pOPMAITMOHHO-00Pa30BATENHHYIO CPEly YHHBEPCUTETA.

HanMmeHoBanue moMeneHui it

OcCHaIIEHHOCTb MOMEIICHUI JIJIs

Hepequb JIMIICH3UOHHOTI'O

JOCTYTIOM B INEKTPOHHYIO
nH(GOPMAMOHHO-00pa30BaTENILHYIO Cpeny

CaMOCTOATENLHOM PaboThI CaMOCTOSTEIFHON paObOTHI 00YJIAFOIIIXCS MIPOrPaMMHOTO
oOygarommxcs obecrnieueHus
[Momemenune i camocTosTeNnbHOW | Mebenb: yueOHas Mmeberb WinSvrDCCore ALNG
pabotsl obOyuatoruxcs (uuransHbiii | Komrutekt cnenmanusuposannoit mebenu: | LicSAPk MVL 2Lic CoreLic
3an HayuHoli OMOIHOTEKN) KOMITBIOTEPHBIE CTOJIbI EES
O6opynoBaHue: KOMIbIOTepHas TexHuKa ¢ | Microsoft Office
mojKioueHrneM K uHdopmamnuonHo- | Professional Plus
KoMMmyHHKannoHHOM cetn «WuTepHeT™» u | Koncynprantllnroc
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o0pa3oBaTespHON  opraHuzauuu, BeO-
Kamephl, KOMMYHHKAIHOHHOE
00opyI0BaHUe, 00CCICUYHBAIOIICE TOCTYII
K CETH MHTEPHET (IPOBOAHOE COCAMHCHUE
U OecrmpoBOMHOE  COCAMHEHHE  TI0
texnosorun Wi-Fi)

Ilomenienne aj1si caMOCTOSTEILHOM
pabotel obyuwaronmuxcs aya. 40lc,
400c, 329c, 431¢)

ymuna CraBporonbekas, 149

Meobernb: yuebHas MeOenb

KoMmmiiekT crienmanu3upoBaHHON MeOeH:
KOMIBIOTEPHEIE CTOJIBI

ObopynoBaHre: KOMOBIOTEPHAS TEXHHUKA C
MONKIIOYEHHEM K HH()OPMAaIMOHHO-
KOMMYHHUKAIlMOHHON cetu «MHTepHET» M
JOCTYIIOM B 3JIEKTPOHHYIO
nH}pOpMaMOHHO-00pa30BaTENBHYIO Cpely
oOpa3oBaTeNbHOW  OpraHM3anuu, BeO-
KaMephl, KOMMYHHUKAIIMOHHOE
000pyI0BaHUE, 00CCICUHBAIOIICE TOCTYII
K CETH MHTEpHET (IIPOBOJHOE COCAMHEHHUE
u  OecrpoBOAHOE  COEIUHEHHE 10
texnoorun Wi-Fi)

Microsoft Office
Professional Plus

Microsoft Windows
Crienamu3upoBaHHOE
MpOoTpaMMHOE OOecIieueHue

cepun «9OKOJIOD» (VIIP3A

«OKOJIOI», T1/IB-
DKOJIOT,
MHBEHTAPU3ALINAA,
MATHUCTPAJIB-TOPO/,
ATII-OKOJIOT, HJC-
DKOJIOT)

Fenix Server Academy

34



