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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

[TIK-2 CnocobeH pa3pabarbiBaTh TEXHOJIOTHH OYHUCTKH BOJBI M TIOYBBI C HCTIOJIB30BAHUEM META00TMYECKOTO
noTeHuana Ono0ObEKTOB

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- HAy4YHO-UCCJIEA0BATEIbCKHI

1.3 JlucumriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATEIbHOCTH B
cpepax: 01 OOpazoBannme u Hayka (B cdepax: peanu3alud O0Opa30BATENbHBIX IPOrpaMM
poeCCHOHAIILHOTO 00pa30BaHMs, BBICIIETO OOpPa30BaHMA U JOMOJHHUTEIBHBIX MPO(ECCHOHATBHBIX
IporpamMM; Hay4yHbIX uccienoBanuii), 13 Cenbckoe X035HUCTBO M OXpaHa 3/I0pPOBbs )KUBOTHBIX U Y€JIOBEKa (B
cdepax: OMOTOrMYECKOM 3aIUTHI )KUBOTHBIX, PACTCHUH, IOPOJ] )KUBOTHBIX, COPTOB PACTEHH, CO3TaHHBIX C
UCTIOJIb30BAaHHEM METOJI0B OMOTEXHOJOTHH, TEXHOJIOTUM T€HETHYECKOW W MOJICKYISIpHOW WHIMKALUU U
UACHTU(PUKAIMY KUBOTHBIX M PACTCHHUH, TPAHCTCHHBIX M KJIOHHUPOBAHHBIX >KUBOTHBIX; BETEPHUHAPHOMN
MMMYHOOMOTEXHOJIOTHM U (apMalleBTUKH, B TOM UYHCIE B YacTH pa3pabOTKH, HCCICAOBAaHHNA U
MIPOM3BOJICTBA JIEKAPCTBEHHBIX CPEJCTB, BAKLIMH HOBOTO TIOKOJICHUS, TOJUKIOHAIBHBIX 1 MOHOKIOHAJIBHBIX
aHTuTen, OakrepuodaroB, aHTHOMOTHKOB, TOPMOHOB, ()EPMEHTOB, B TOM 4YHCIE pa3paboTKu
JIUAarHOCTUKYMOB, pa3BUTUS OAaHKOB IITAMMOB  MHKPOOPTaHHM3MOB, OHOJOTHMYECKHX  OO0pasloB,
UHPPACTPYKTYPHOTO OOECTEeUeHUs] MCCIEOBAHUN Ha OMONOTMYECKMX MOJENAX M IENIeBBIX >KUBOTHBIX,
OMOTEXHOJIOTUM TIOYB M OHMOYyJOOpeHHUil, KOpMOBOro Oeiaka M NPEMHUKCOB JUIsl KMBOTHOBOJCTBA,
MTYEJIOBOJICTBA,  PbIOOBOACTBA, MEpepabOTKH  CENbCKOXO3SHCTBEHHBIX  OTXOOB,  OMOJOTMYECKUX
KOMIIOHEHTOB KOPMOB M IPEMHUKCOB, ITYOOKOH MepepabOTKH 3€pHOBBIX U JAPYTHX CENbCKOXO3SIMCTBEHHBIX
KyasTyp), 14 JlecHoe xo03siicTBO, oxoTa (B c(epax: mpuMeHEHHS OWOTEXHOJNOTHH IJIsl YIpaBlICHHS
JICCOHACAXKJCHUAMHU; TPUMEHEHUS OHOTEXHOJOTMH JJIsi COXpaHEHHs W BOCIPOM3BOJACTBA JIECHBIX
TEHETHYECKUX PECYpPCOB; CO3/laHUsI OMOTEXHOJOTHYECKUX (OPM JIEPEeBbEB C 3aJaHHBIMH IPH3HAKAMU;
CO3JaHHUs OHMOJIOTMYECKHX CPEJICTB 3allUTHl JIeca; Pa3BUTUS NPUHIMIIOB OuopedailHWMHra Ha OCHOBE
MIPOM3BO/ICTBA IIEJUTIONO3b]; IIPOU3BOICTBA OMOTOIUIMBA HA OCHOBE APEBECHOTO CHIPHS)

1.4 B pe3ynbTare 0CBOCHHS JUCUUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,

O0600ITIeHHBIEC TPYIOBEIC
(yHKIMH / TPYAOBBIC

(YHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JeiicTBus (Mpy HAITMYUU
npodcTangapra)

HEOOXOMUMOH IS
(hopMHUPOBaHUS TPYIAOBOTO
WIH PO CCHOHATBLHOTO
JIeUCTBUA

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM




- A MoHnuTOpHHT
COCTOSIHHSI OKPY KaroIen
CpeIbl C MPUMEHEHHEM
MPUPOIOOXPAHHBIX
OMOTEXHOJIOTHI

- A/01.6 OcymiecTBreHue
9KOJIOTUYECKOM OIEHKHU
COCTOSIHHS TTOTHA/I30PHBIX
TEpPUTOPHUIL U
BO3MOXKHOCTH TIPUMEHEHUS
Ha HUX TPUPOAOOXPAHHBIX
OHMOTEXHOJIOTHI

- B Ouuctka Boanl u
IMOYBEI C UCITOJIL30BAHHEM
METa00INYECKOTO
MoTeHIrana 6M00OBEKTOB

- B/01.7 Ounctka
MUKPOOPTraHU3MaMHU-JIECTPY
KTOpaMH TI0YB,
MTOBEPXHOCTHBIX U
TPYHTOBBIX BOJ OT
MTPOMBIIIUTCHHBIX
3arpsi3HEHUH

- B/02.7 Boccranosnenue
TJIO0POUS TIOYB
MOCPEJICTBOM MPUMEHCHHS
MO ()YHKIIMOHATBHBIX
MUKPOOHBIX TpEnapaToB

- C Pa3pabotka
MTPOU3BOICTBEHHBIX
OHMOTEXHOIOTHI B
nepepadaThIBAIOIINX
OpTraHH3aIHIX

- C/03.7 Pazpabotka
TEXHOJIOTHU TITyOOKOH
nepepaboTKH OTXOJ0B
CEIILCKOIO XO3SICTBa C
HCIOIL30BaHUEM
OHMOTEXHOJIOTHI

[1K-2 Cnocoben
pa3pabaThiBaTh TEXHOJIOTHU
OYKMCTKH BOJBI U ITOYBEI C
HCIIOJIb30BaHUEM
METa0O0INYECKOTO
MoTeHIHana 0M00OBEKTOB

AHamuzupyet 5 pa3pabaTbIiBacT COBpEMEHHBIE
TEXHOJIOTUY OYUCTKHU BOABI M IIOYBBLI C MCIIOIB30BAHUEM
OHOJIOTUYECKUX 0OBEKTOB

1.5 CormacoBanue MCKIAUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

I1K-2 CnocoGeH pa3zpabaTbIBaTh TEXHOJIOTHMHM OYUCTKH BOABI M TIOUBBI C HCIIOIb30BAHUEM
MeTa0O0INYeCKOro MOTeHInaNna 6M000BEKTOB

No HanmenoBanme
/1 JACLIVIUINH,
OTIPEIEIISIOIINX
MEKTUCIUTUTHHAPHEIE
CBS3U

®dopma
obydeH
us

OunoO-3
aovHast
(cemect

p)

213

—

BuomnoBpexneHus u
OroKoppo3us

J’_

2 | buopemenuarus mous

3 |buoTexHomIOrNA
pacTeHui




4|HanobOuorexHonoruu | +

5 |TIpuknagHas +
OMOTEXHOJIOTHS U
MHKPOOHOJIOTHS

6 |CenbcKOX03siicTBEHHA | +
s1 OMOTEXHOIOTUS

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsbi:

JucuuiuinHa «BHOTEeXHOIOTHS MPUPOJOIOIB30BAHU) OTHOCUTCS K 4YacTd, (OPMUPYEMOH Yy4acCTHUKAMH
yuebHoro tuiana OIl mo HampaBnenuio mnoxaroroBku 19.04.01

00pa30BaTeNbHBIX OTHOIICHHUIA,
buorexnonorus.

JucuuminHa «bHOTEXHOIOTHS MPUPOIOIIOIB30BaHUD) U3YUYaETCs B 2 CEMECTpE.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLIUILUIMHEL: 5 3.€.
OuHo-3a04Hai: 5 3.€.

Buy yue6HOI paboThI QuHO-3a0uHaA

(Bcero 4yacoB)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 180
KonrakTHast pabora 36
Jlexmm (Jlextmm) 16
[Tpakruueckue (Ilpakt. pad.) 20
CamocrostensHas padota (CP) 106
OK3amMeH 36

Kypcosas pabora 2

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMbI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
0-3{0-3|0-3
2 cemectp
1 Buosornueckue CobecenoBaHue;
METOJIbI OYUCTKH Pedepar
CTOKOB U 2 |2 |16
YTHIN3ALHAN
TBEPBIX OTXO/I0B.
2 buopememnarusi. 2 2 |18 Co0OecenoBanue
3 Texmonornueckas CobecenoBaHnue;
OMOdHEpreTHKA. 4 |1 4 |18 KonTponphas
pabora
4 Bbuorexnomorus u ColecenoBanue
SKOTOTH3ALMA 4| 4|18
CEJIbCKOXO35IIICTBEH
HBIX TEXHOJIOTHIA.




5 Pa3pymaemsbie CobecenoBanue
OuomnonuMepsI —
HKOJIOTUYECKast
aJbTepHATUBA 4 |1 4 |18
CHHTETUYECKUM
Hepa3pyaeMbIM
TUIACTHUKAM.

6 Buounngukarus CobOecenoBanue;
3arpsA3HEHUS - 4 |18 KontponpHas
BOJIHBIX DKOCHCTEM. pabora

Tema 1. buosiornyeckue MeTobl OUYUCTKH CTOKOB M YTHJIH3alIMU TBepAbIX 0TX010B. (I1K-2)
Jlexknus.
Bbuonornueckne MeToapl OYMCTKUA CTOKOB. ApPOOHBIE MPOIECCH OYUCTKU CTOYHBIX BOJA. KaduecTBO BOIBI U
MeTonbl O4MCTKH. OCOOEHHOCTH OMOJOTHMYECKUX METONOB [0 CPABHEHUIO C (DPU3MKO-XMMUYECKUMHU
nporecca OYMCTKH. KpHu-Tepuu npoeKTupoBaHus OMOTEXHOIOTUYECKUX MPOIIECCOB OUUCTKU. AKTUBHBIN WIT
— COCTABJIAIONIIME M XUMH3M JEHCTBHS. THIIBI anmapaToB Ui a’dpoOHOW OYUCTKH CTOKOB. ['OMOTeHHBIE
pPEaKTopbl M TEeTepOreHHBIe a’poOHbIe peakTopbl. [IpuHIMI (YHKIMOHHPOBAHUS, 3((HEKTUBHOCTH
neiictBus. OkcuTeHKU. PeakTopsl ¢ HenmoABMKHOW OuoruieHKoi. OCOOCHHOCTH OJKCIUTyaTalluud |
MIPOU3BOJUTEIBHOCTh. XapaKTEPUCTHKA OUOTIOICHKH.
AHa’poOHBIE TPOIIECChl OUUCTKH CTOYHBIX BOJ. TeopeTuueckre OCHOBHI Mporecca. @opMasbHas KUHETHKA.
buo-xumus u muxpoOuosnorus. [IpombinuieHHbIE ammaparbl Ui cOpakuBaHHA CTOKOB. CENTHKTEHKH.
AHa’poOHBIN OHOGUIBTP. XapaKTepUCTUKU OMOMOJIEHKM M aKTUBHOro mia. TpebGoBaHUsS K mapamerpam
MIPOIIECCOB BOJOOYUCTKH. D(PpPeKTHBHOCTH pabOThl aHA’POOHBIX OUMUCTHBIX COOPYKEHHMH. Y TUIM3AIUU
aKTUBHOTO WJIa.
KonnuecTBO M KayecTBO OTXOAOB. YTuim3anus U KoHBepcus. Ceipoil akTuBHBIN Wi. IlepepaboTka wia.
[lepepaboT-Ka pacTUTENbHBIX OTXOJOB. MeTaHOTEHKM M OHWOMETaHOTeHE3 KaK IpOLEecC JIHMKBHIAIUH
OTXOZI0B U DKOJIOTMYECKUH METOJ ITOJIyYEHUSI YHEPTOHOCUTENIEH. THUIIBI U yCTPOWCTBO METAHOTEHKOB.
broouncTka ra3oBo3nymHbIX BeIOpocoB. Tumbl OMOKAaTaIN3aTOPOB W aNapaTroB AJIS JaHHBIX MPOLECCOB.
buodwmnerper. bruockpy0Oepbl Ha OCHOBE HATMBHBIX W WMMOOWIM30BaHHBIX KIIETOK. bropeakTopsl ¢
OMBIBA€MBIM CJIOEM.
Hogelimme mMeToap! Aerpaganui KCEHOOMOTHKOB. IMMOOMIN30BaHHbIE KIETKH U (pepMeHTHI. [IpuHIUITEL 1
MeTonbl  MMMoOmin3anuu. CBOHCTBA MMMOOWJIM30BaHHBIX — OuocucreM. Tumbl  peakTopoB ¢
MMMOOHMIN30BaHHBIMU KJI€TKaMU. PeakTopbl MOIHOTO cMemeHus. PeakTophl ¢ NMCeBIOCKUKEHHBIM CIIOEM.
PeakTopbl ¢ HEMOABMKHBIM clIoeM. Dp-TU(THBIE anmaparsl ¥ aHadpoOHbIe OMOPEAKTOPHI.
IIpakTH4Yeckoe 3aHATHE.
IIpakTueckoe 3aHsATHE. BHONOrMYeCcKe METObI OUUCTKN CTOKOB M YTHIIN3ALIMHA TBEPIBIX OTXOIOB.
IInan npoBeneHUs 3aHATHS.
1 buomeraHoreHes — MUKpOOHOJIOTHS, OMOXUMUS U TTapaMeTphI mporiecca. TpeboBaHus K
nepepadaThIBAEMOMY CHIPBIO.
2 D¢ dexkTuBHOCTE OMOMETAHOTEHE3A U CTENIEHb KOHBEPCHM MacChl OTX0/10B B MpoayKT. CocTaB u
KaJIOpPUIHOCTH OHorasa.
3 JluxkBuaamnus U nepepadoTKa OTXOI0B CBAJIOK.
4 KommocTupoBaHueE.
5 O06e3BpeKMBaHUE TOKCHUECKUX MPOTYKTOB.
6 TpancreHHbIe MUKPOOPTraHU3MBI — 3PPEKTUBHBIE OHOIECTPYKTOPHI KCEHOOMOTHKOB.
7 PexoMOMHAHTHBIE MUKPOOPTaHU3MBbI — J€CTPYKTOPBI NECTULUIOB, HEPTEMPOLYKTOB U JPYTUX
IOJUTFOTAHTOB.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. YUro Takoe OnomMeTaHoreHes?
2. Ot yero 3aBUCHUT 3((HEeKTUBHOCTH OMOMeTaHOTeHe3a?



3. Ot 4ero 3aBUCAT COCTaB U KAJTOPUHHOCTH Ouoraza?
4. IlepedncinuTe TUIIBI KOMIIOCTUPOBAHHUS.
5. Kak npoucxoaut 00e3BpexrBaHNE TOKCHYECKUX MPOIYKTOB U KCEHOOMOTHKOB?

Tema 2. buopemenunanus. (IIK-2)

Jlexknus.
OOume xoHuenuuu onopemeananuu. IousaTus: puTopeMeanarysi, MUKpoObopeMeInaIys, 300peMeInariusl.
[Ipe-umymectBa ¥ HemocTaTku  ¢uTodbMopemenuanuu.  TexHomorun  GuUTOOMOpEMeTUALNN:

puzoduabTpanus, GUTOIKCTpAKLUA, GUTOCTUMYIALMS, GuroncnapeHue. Mukpobopemenuanus. ATeHTHI
MuKpobopemeananuu. [IpenmymiecTBa MUKpoOOpeMeHalny.
Metonbl u TexHonoruu Ouopemernearnuu. MukpoOHass OuoTexHomorusi. MukpoOHO-(pepMeHTaTHBHAS
ouorexHonorusi. buopemeananus 3arpsi3HEHHBIX [TOYB ¥ TPYHTOB: OMopeMenuanus in situ, Ouopemenuanus
ex situ. buopemenu-anus okpyxaromei cpenpl: OHMoxerpajanus THKEIbIX METAUIOB, OYMCTKA OT He(pTH U
He(PTENPOAYKTOB, OropeMenualiyst atMochepsl.
IIpakTH4Yeckoe 3aHATHE.

[TpakTuueckoe 3anarue. buonpenaparsl, HCHONb3yeMblIE IPH OMOPEMEINALINN OKPYKAIOLIEH Cpeibl
[Tnan npoBeneHUs 3aHATHUSI.

1 Tlonsarue o GmopemeanaIuy.

2 buomnpenaparsl, UCTIOJIb3yEeMbIe ITPU OMOPEMEANAIIIH OKPYKAIOIIECH CPEb.

3 Xapakrepuctuka 6uonpemnapatoB MUKPO3UM (TM).

4 Xxapakrepuctuka ouornpenapara « IKOITAINH».

3aganus AJ151 CAaMOCTOSITEIbHOM PadoThlI.

1. Yro Takoe Ouopemeauarws?
2. Yto Takoe «3(ppeKTUBHBIC MUKPOOPTAHU3MBD» ?
3. Pa3paboraiiTe mpoekT OnopemMeIuaiioOHHbIX MEPOTIPUSITHI
a) HedTe3arpe3HEHHBIX TTOYB;
0) moYB, coepKaIIUX OOJBIIIOE KOJTUIECTBO TECTHUIIHIOB;
B) I10YB, MOTEPSBIINUX MJIOAOPOIUE.

Tema 3. Texnosnoruvyeckas o6modnepreruka. (IIK-2)
IIpakTH4eckoe 3aHATHE.
[IpakTrueckoe 3ausTHE. TexHOMOrNYecKasi OMoIHEpreTHKa U Oe30MacHbIe CIIOCOObI BOCIIPOU3BOJICTBA U
npeoOpa3oBaHUs SHEPTHUH.
[1nan npoBeneHUs 3aHATUS.
1 bruoTexHOJOTHs B pelICHHE YHEPTETHUECKUX MTPOOIIEM.
2 buosHepreTuka.
3 buomeraHorenes.
4 TlomyueHnue Ouorasa.
5 Tlomydenue OMO3TaHONA U IPYTHUX CIIUPTOB.
6 IlepcriekTUBBI NOTYYEHUS YITIEBOAOPOIOB HA OCHOBE OMOCHCTEM.
7 buonorunuyeckoe nojgy4eHrue BOAOPOa.
8 buoTOMIMBHBIC AIEMEHTHI U OMO3JIEKTPOKATAIH3.
9 HoBble MoaX0AbI K MOTy4YeHUIO OMOTOIIIHBA.
3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
1 Pa3paboraiiTe TEXHOJIOTHIO MOTyYeHHsI OMorasa u3 HaBo3a.
2 PaszpaboraiiTe TEeXHOJOTHIO MOTYUYeHUsT OM03TaHOJIA U3 OTUIIOK.

Tema 4. BUoTeXHOJI0THS ¥ KOJIOTH3ALUA CeJIbCKOX031HCTBEeHHBbIX TexHoJorui. (ITK-2)
IIpakTH4eckoe 3aHATHE.



IIpakTHueckoe 3aHsTHE.
IInan npoBeneHUs 3aHATHS.
1 buonectunuabpl — anbTepHATUBA XUMUYECKUM MIECTULIUAAM.

2 BbakrepuanbHbie, TpHOHBIC U BUPYCHBIE TIPENapaThl IJ1s1 OOPHOBI ¢ BPEIUTEISIMU U O0IE3HIMHU
CEJIbCKOXO35IICTBEHHBIX PACTEHNU U KUBOTHBIX.

3 bakrepuanbHble y1oOpeHUs — pa3yMHas albTepHATUBA XUMUYECKUM ynoopenusM. [lomyuenue,
pUMEHEHUE.

4 BHUOTEXHOJIOTUYECKHUE MOAXO/IbI CO3JJaHUsI TIPENapaToB H0JITOBPEMEHHOTO JEHCTBUSA,
JIETTOHUPOBAHHBIX B PE30pOUPYyEMbIE TTOTUMEPHBIC MATPUKCHI.

3ajaHus 1J151 CAMOCTOSITEIbHOM PadoThlI.

1 Onwuimure nporiece NoaydeHus OMONEeCTUITHIOB.

2 OnummTe Mporecce MoITydeHHs] OMOyT00pEeHHMIA.

3 Kaxk npousBoasTcs npenapaTsl J10JTOBPEMEHHOTO JeHCTBYS, IENOHUPOBAHHBIX B pe30pOUpyeMbIe
MOJIMMEPHBIE MaTPUKCHI?

Tema 5. Pa3pymaeMbie 0HONMOJIMMePBI — IKOJIOTHYeCKasi aTbTEPHATHBA CHHTETHYECKHM
HepaspymaeMbiM miactukaMm. (ITK-2)
Jlexknus.
HeratuBHble TOCHENCTBUS HaKOIUIEHUs B Ouocdepe CHHTETHYECKHX IOJUMEPHBIX MaTepuasoB.
DKOJIOrHYecKue MpooIeMbl B CBSI3M ¢ aKKyMYJISIMIA B OMochepe CHHTETUYECKHX IIaCTUKOB.

broTeXHOIOrnYecKoN MOTEHIHANl MOJIUTUAPOKCUAIKAHOATOB B KAauE€CTBE AJIETEPHATHBBI CUHTETUYECKUM
MOJIUMEPHBIM ~ MaTepuanaM. bHOIIACTUKM — OCHOBHBIE TIIOHSATHS, MCTOYHUKHM U1l IOJy4YEHUS,
XapakTtepucTuka. [loauruapokcuankaHoarsl — XapaKTepUCTHKA, CyOCTpaTbl M CHOCOOBI MOJyYEHHs,
mraMMbl-nipoayueHTsl. [Tpuniuns! 6uopaspymenus [1IA. dakropsl, BIUSIOIINE HA CKOPOCTH OMopacmaa
IIT'A B mpupone. Pe3ynbrarsl uccienoBanus paspymaemoctu [1T'A.

IIpakTH4eckoe 3aHATHE.
ITpaktuyeckoe 3anarue. CoBpeMeHHbIE MacITa0bl IPOU3BOCTBA U c(hepbl IPUMEHEHUS
MOJIMTHIPOKCHATIKAHOATOB.

[1nan npoBeneHUs 3aHATUS.
1 buonmacTuku — OCHOBHBIE TOHATHSL, UICTOYHUKY J1JIS TIOJTYUYEHUS], XapaKTepUCTHKA.
2 [NonuruapoxkcuankaHoaThl — XapaKTePUCTHKA, CyOCTPaThl U CIIOCOObI MOTYUYEeHHUS,
HITAMMBI-TIPOTYIICHTHI.
3 IIpunnumns! 6nopaspymenuns [1TA.
4 dakTopsl, BIUAIOLINE HA ckopocTu duopacnana [1I'A B mpupoze.
5 Pesynbrarel ucciaenoBanus paspymaemoctu [1TA.
6 Meronnuecknue peKOMEHIalnu:

7 B mporecce 3aHATHS HEOOXOAMMO CPOPMUPOBATH CUCTEMY 3HAHHI 00 0COOEHHOCTSX MPOU3BOJICTBA
OHMOTIIACTHKOB U c(hepe MPUMEHEHHUS TIOJTUTUIPOKCHAIKAHOATOB.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.
1 Yto sBNIAETCS HCTOYHUKAMU JIJISI TIOJTyUEHHsI OMOTUIACTUKOB?
2 XapakTtepucTuka OMOTIIIaCTHKOB.
3 Yro Takoe MOJIUTUAPOKCHAIIKAHOATHI?
4 Onummre cyOCTpaThl U COCOOBI MOTyUYEHHUS TOTUTUIPOKCHATKAHOATOB.
5 Onummre puHIUnsl Onopaspymenus [1TA.
6 Kaxue dhaxTopsl BIusrOT Ha ckopocT ouopacnaaa [1I'A B mpupoze?

Tema 6. buonHaukanua 3arpsi3HeHus BOAHbIX 3kocucTem. (I1K-2)
IIpakTH4eckoe 3aHATHE.
[IpakTuueckoe 3aHaTHe. buoOMHIUKAIMS 3arpsI3HEHUS BOJHBIX YKOCUCTEM.
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1. KonnyecTBeHHas ¥ kauecTBeHHass OnoumHanKaus. [IpuHIunIBl 6M0IOrHYeCKOr0 MOHUTOPUHTA U
OMOTECTUPOBAHUS TEKYIIETO COCTOSHUS OOBEKTOB MPUPOIHOM CPEIbI.

2. KonnyecTBeHHBI OMOMOHUTOPUHT TEXHOTEHHOTO 3arps3HEHUS OKPYKAIOILIEH cpelbl. « AKTUBHBIN» U
«TACCUBHBII OMOMOHUTOPHUHT.

3. [IpunnMIEI BBIOOpa 00bEKTa Kak OuoTecta. PacTuTenbHBIE 9KOCUCTEMBI KaK 00BEKT OMOMHIUKAIIUH.
DUTOMHIMKALMS PAHHUX CTaAUN TEXHOTCHHBIX 3arpsI3HEHUIN CPEMBL.

4. lnukaTopHasi poiib OTAEIbHBIX TPYII BOIXHOW OHOTHI.
5. IIpyHIMII ONTUMAJILHOCTH B PaAMALIMOHHOM KOHTPOJIE JIECHBIX DKOCHCTEM.
6. buonHaMKanus BOAHBIX YKOCUCTEM Ha OCHOBAaHMH aHAJIM3a TeMAaToreHe3a U pPa3sMHOXKEHHUS PhIO.

[TpakTrdeckoe 3aHsATHE. DKOJIOTHYECKHUI MEHEI)KMEHT B OMOTEXHOJIOTHH.
[1nan npoBeneHUs 3aHATUS.
1 BMOMOHUTOPUHT U OMOTECTUPOBAHUE OKPYIKAIOICH CPEIbIL.
2 Metononorusi KOMILIEKCHOTO OMOMOHUTOPUHTA.
3 ITocTpoeHue OIEHOYHBIX MIKAJ, PACUET IKOJIOTHUECKUX UHICKCOB.
4 OueHKa )HU3HEHHOTO IIUKJIA MPOIYKTa: BO3SMOKHOCTH M HEJOCTATKH OLICHKHU KM3HEHHOTO ITHKIa
(OXL).
5 O6macts npumenenust OXKI; ocHOBHBIEC OnpeneNieH s, XapaKTePHbIe 0COOCHHOCTH U (Da3bl COTTIACHO
tpeboBanuto ctangapra MCO 140040.

6 Metoauyeckue peKOMEHJAlUH:

7 B mpouiecce 3aHaTHS HE00X0UMO C(HOPMUPOBATH IOHATHS 00 0COOEHHOCTSX MPOBEICHUS
HKOJIOTHYECKOTO MEHE)KMEHTa B OMOTEXHOJIOTHH.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1 Kak mpoBoauTcsi OMOMOHUTOPHUHT U OMOTECTUPOBAHUE OKPYKAIOMIEH CpeIbl?
2 OCHOBBI METO/IOJIOTUH KOMITJIEKCHOTO OMOMOHUTOPUHTA.
3 Kak paccuuThIBatOTCS YKOJIOTUYECKUE UHICKCHI?
4 Kak npoBoauTCs OLIEHKA XU3HEHHOTO LIUKJIA MPOTyKTa?
5 Omumute o6nacts npuMmeHeHus: OXLI.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:
baniabHO-peHTHHTOBBIE MEPOTIPUSTHS HE MPETyCMOTPEHBI

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
KounTtpoJsbHnasi padora

Tema 3. TexHomornueckasi OMOIHEPIreTHKA.
1. AspoOHbIE TpOIECCHl OYUCTKH CTOYHBIX BOA. KauecTBO Boabl W MeToAbl OYMCTKH. OcobeHHOCTH
OMOIOTUYECKUX METOOB 10 CPAaBHEHHIO € (PU3NKO-XUMHUYECKHMHU IPOIIeCCca OYMCTKH.
2. Amna’poOHBIE TpOLECCH OYUCTKH CTOYHBIX BOA. TeopeTmueckre OCHOBBI mpouecca. dopmanbHast
KUHEeTHKa. Buoxumus u MUKpoOUOIIOTHsL.
3. MeraHoTeHKM W OWOMETaHOTe€HE3 KaK NpOoIecC JHUKBHIAIMH OTXOJOB M OSKOJOTMYECKUH METOA
IIOJIy4E€HUS SHEPTOHOCUTEINIEH. THUIIBI U yCTPOUCTBO METAHOTEHKOB.
4. JlukBupamus W repepaboTKa TBEpAbIX OBITOBBIX OTXONOB. bHoMmeTaHoreHe3 M KOMIIOCTHPOBAaHHE —
MUKPOOHOJIOTHS, OMOXUMUS U TTapaMeTpsbl npouecca. O0e3BpeKUBaHNE TOKCHUECKUX MPOAYKTOB.

5. Jlerpamauusi kceHOOMOTUKOB. OCHOBHBIE NPUHLIMIIBI MUKPOOHOH TpaHchopMmanuu KCEHOOMOTHKOB.
TpaHcrenHbIe MUKPOOPTaHU3MBI — 3PPEKTUBHbBIE OHOIECTPYKTOPHI KCEHOOMOTHUKOB U HEPTEIIPOILYKTOB.

Pedepar
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Tewma 1. buonorudeckre MeTOIbl OYMCTKHA CTOKOB M YTHJIM3AIIUUA TBEPABIX OTXOOB.

1. IlpoMblnuieHHBIE ammapaTsl Ui cOpakuBaHUS CTOKOB. CENTHKTEHKH. AHa’pOOHBIA OHOPHUIBTP.
XapaKkTepuCcTUKU OMOTIIIEHKH U aKTUBHOTO WIIA.

2. MeraHOTEHKM M OMOMETAaHOT€HE3 KaK IMPOIeCC JHMKBUAAUN OTXOIOB M JKOJOTHYECKHHA METO[
IIOJIyYEHUS SHEPTOHOCUTEINIEH. THUIIBI U yCTPOHCTBO METAHOTEHKOB.

3. [TpUHIUIBI ¥ TTOIXOBI U1l OYMCTKU Ia30-BO3ILYIIHBIX BHIOPOCOB. THIIBI OMOKATaTN3aTOPOB U aInapaToB
JUISL TAHHBIX IIPOLECCOB.

4. TpaHCTeHHBIE MUKPOOPTaHU3MBI — 3 PEKTHUBHBIE OMOAECTPYKTOPHI KCEHOOMOTHKOB.

5. IIpouecchl O4MCTKU CTOYHBIX BOA. KauecTBO BOABI U METOIbI OUMCTKHU

6. buopemenuaius OKpysKaroule cpeabl: OHomerpajanus TSHKEIBIX METauIoB, OYMCTKAa OT HE(PTH U
He(PTENPOAYKTOB, OropemMeuaius aTMochepbl

7. buompemaparbl, HUCHONb3yeMble TMpH OuUOpeMeIUaldy OKpYXKAlolleld Cpeabl: XapaKTepUCTHKA
6uonpenaparoB MUKPO3UM (TM); xapakrepuctuka 6uonpenapara « SKOITAJINH».

8. bruoynoOopeHnus: xapakTepuCTHKa, TPUHIIUITBI TOTYYSHHUS U IPUMEHEHUS

9. buorepOouunAbl: NPUHLMIIEI IOTYYEHUS U IPUMEHEHUS

10. KonmnuecTBeHHBI OMOMOHUTOPHUHT TEXHOTCHHOTO 3arPS3HEHUS OKPYKAIOIICH CPEIIbI.

11. Ouenka 3K0JIOTHYECKOU pe3yIbTaTUBHOCTH, OCHOBHBIE ATallbl.

12. Kpurtepuu npOEKTUPOBAHUS OHOTEXHOJIOTHMUECKHX TMPOIECCOB OYHCTKH. AKTUBHBIA WI —
COCTABJISAIOIINE U XUMU3M JACUCTBHUS.

13. JlukBumanust ¥ nepepaboTKa TBEPABbIX OBITOBBIX OTXOIOB. BHOMETaHOTE€HEe3 M KOMIIOCTHPOBAHUE —
MUKPOOHOJIOTHS, OMOXUMUS U TTapaMeTpsbl npouecca. O0e3BpeKUBaHNE TOKCHUECKUX MPOAYKTOB.

14. Metox OLEHKM >KM3HEHHOIO LMKJIA IPOAYKTa: HCTOPUS BO3HHUKHOBEHHUS, LI€JIb HCIOJIb30BaHUS,
IIPEUMYIIECTBA U HEAOCTATKU.

CobecenoBanue

Tema 1. bronornyeckne MeTOABI OYMCTKU CTOKOB U YTHIIM3ALUU TBEPABIX OTXOJOB.
HcTopus mosiBIIEHUS U IPUMEHEHUSI OMOTUTACTUKOB. DaKTOPHI, BIMUAIONIME HA CTOUMOCTh OMOIIJIACTUKOB U
BO3MO)KHOCTh pacIIdpeHusi obnacreil nmpumeHeHus. [lommmepsl MOHOKapOOHOBBIX KHCIOT (MOJIOYHOM,
[IMKOJICBOM, MACISHOM U Jp.); MPOAYLEHTHl (IPUPONHBIE W TEHETHYECKH MOJU(PHUIMPOBAHHBIE
OpraHu3Mbl), CyOcTparbl TexXHOJOTUU cuHTe3a. CrnocoObl mepepaboTKM B ClEHUAIN3UPOBAHHBIC
MIOJINMEPHBIE U3EIHSL.

Tema 2. buopemenuanusi.
OU3NKO-XMMHYECKUE CBOWMCTBA OHMOIUIACTHKOB. CBSA3b XMMHYECKOM CTPYKTYpBHI C YCJIOBUSIMH CHHTE3a
TUIIOM YIJIepoAHOro cybcrpara. MeTonsl uccienoBaHust 0a30BBIX CBOMCTB OuoractukoB. Ob6mactu u
MOTEHIIMAJ PIHOYHBIX MTPOITYKTOB.

Tema 3. TexHonornveckast 0MOIHEPreTHKA.

Metonsl  BBICICHHS W OYUCTKM  KJICTOYHBIX ~ MaKpOMOJEKYJI Ui TOJNyYeHHs]  IIeJIEBOTO
OMOTEXHOJIOTUYECKOTO mpoaykra. [lpuHmumbel BbiOOpa MetomoB. Cemapamusi KIETOK:  (IIoTaIs,
¢bwibTpanys, ueHTpudyrupoBaHue. Jle3uHTErpanmus TPOAYLEHTOB: MEXaHHYeCKas, XHUMHYECKas,
(dbepMmeHTaTHBHASI. DKCTPAKIIMOHHBIC METONIBI U3 TBEpAOH (a3bl Ha MpuMepe BBIACICHHUS OMOTUIACTHKOB U3
OakTepHaJ bHBIX KJIETOK. MeToIpl, HCHOIb3yeMble [UIS TONYYECHHUS YHUCTBIX TPOIYKTOB: KOJOHOYHAS
xpomatorpadusi, TOHKOCIOWHas XpoMmarorpadusi, s1eKTpodopes.

Tema 4. BOTEXHOIOTHS M SKOJIOTH3AIHS CEIIbCKOXO3IMCTBEHHBIX TEXHOIOTHH.
OU3NKO-XMMUYECKUE  METOABl  HCCIEAOBAaHHMS  OuomarepuanoB.  XapaKTEpHUCTUKA  OCHOBHBIX
(bI/ISI/IKO-XI/IMI/I‘-IeCKI/IX MCTOOAOB, UX BO3MOXHOCTH H OFpaHI/I‘ICHI/ISI; OCHOBHBIC HpI/IHI_II/IHbI, IIOJIOKCHHBIC B
OCHOBy (I)I/IBI/IKO-XI/IMI/I‘ICCKI/IX MCTOOOB, ‘-IYBCTBI/ITGJIBHOCTB, BOCHpOI/IBBOI[I/IMOCTB.
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Tema 5. Pazpymiaemblie 6HONOIMMEPHI — SKOJIOTHYECKAsl abTepHATHBA CHHTETUYECKUM Hepa3pylaeMbIM
IIJJACTUKAM.

[ToHATHE O CHEKTPOCKONHMYECKUX METONAX aHalii3a; IIKaja 3JIEKTPOMArHUTHBIX BOJH; KiIacCHU(UKAIIHSI
ONTHYECKUX  METONOB  aHalW3a; METOAbl aTOMHOW  CIIEKTPOCKONUU  (aTOMHO-aOCOpPOIIMOHHAS
CTIIEKTPOCKOIIHS, aTOMHO-IMHCCHOHHASI CTIEKTPOCKOIHS, PEHTTEHOBCKAsh M 3JEKTPOHHAS! CIIEKTPOCKOIIHS);
METOIbI  MOJIGKYJSIPHOW  CIIeKTpockormuu  (WH(ppakpacHass  CHEKTPOCKONHSI M CIIEKTPOCKOIIHS
KOMOMHAIIMOHHOTO paccesiHus, YD- CIEKTPOCKOIIHS).

Tema 6. buonnaukanyst 3arpsi3HEHUS BOJHBIX YKOCUCTEM.

[TpuHIIUTIBI M3ydeHHs] PUBHKO-MEXaHUUECKUX XapaKTePUCTUK OMOMATEepHaJIOB M TIOJTUMEPHBIX U3IETHHN 115
pasnmuuHbiX chep aesTenpbHOCTH. [loTeHIMAm 3IEKTPOMEXaHMYECKHUX METOAOB Il TECTUPOBAHHUS M
ONPEEIICHUS] TPOYHOCTHBIX CBOMCTB M3/IEIIHIA.

4.3 IIpomexxyTouHast aTTeCTalU 110 AUCITUIUTHHE MPOBOAUTCS B hopMe IK3aMeHa

Tunosblie Bonpocskl 3xk3amena (ITK-2)

1. AspoGHbIe mpolecchl OYMCTKH CTOYHBIX BoA. KauecTBo BobI M METO/IbI OUUCTKH. OCOOEHHOCTH
OMOJIOTUYECKUX METOOB 10 CPAaBHEHHIO € (PU3NKO-XUMHUYECKHMHU IPOIIeCcCca OYMCTKH.

2. AHa3poOHbIE MPOLIECCHl OYMCTKU CTOUHBIX BOXI. TeopeTndeckne ocHOBEHI mporecca. PopmasbHas
KUHETHKa. Buoxumus u MUKpoOUOJIOTHsL.

3. MeTaHOTeHKH U OMOMETAaHOTeHEe3 KaK MPOLECC TUKBUAAINN OTXOA0B U SKOJIOTMYECKUI METOA
IIOJIyYE€HUS SHEPTOHOCUTEIIEH. THUIIBI U yCTPOHCTBO METAHOTEHKOB.

4. JIukBUIays U iepepaboTKa TBEPIbIX OBITOBBIX OTX0/0B. brioMeTaHOreHe3 U KOMIIOCTUPOBAHUE —
MUKPOOHOJIOTHS, OMOXUMUS U TTapaMeTpsbl npouecca. O0e3BpeKMBaHNE TOKCHUECKUX MPOAYKTOB.

5. Jlerpaganust KCeHOOMOTUKOB. OCHOBHBIEC IPUHIIUITEI MUKPOOHO! TpaHC(HOpMaLIU KCEHOONOTHKOB.
TpaHcrenHbIe MUKPOOPTaHU3MBI — 3PPEKTUBHbBIE OHOIECTPYKTOPHI KCEHOOMOTHUKOB U HEPTEIIPOILYKTOB.

6. [Ipeumy1iecTBa 1 HeAOCTATKH (HUTOOHOPEMETUAITUH.

7. Texnonoruu ¢purodHOpeMeaHaIK: pu30PUIBTPaUs, GUTOIKCTPAKIIHS, PUTO-CTUMYJISAIINS,
dbuToucnapeHue.

8. Mukpobopemeauaius. AreHTsl MUKpoOopeMenuaiuu. [IpenmyiecTBa MUKpoOOpeMeTHaIIiH.

9. MukpoOHasi 1 MUKpOOHO-(pepMEHTAaTHBHAsI OMOTEXHOJIOTUSI.

10. buopemeaunarus 3arps3HEHHBIX TIOYB U TPYHTOB: Onopemeanarus in situ, Onopemeananus ex situ.
11. KonmnyecTBO ¥ KauecTBO OTXOMOB. Y THaU3aIus U KouBepcus. Colpoit akTuBHBIN mil. [lepepaboTka nia.
ITepepaboTka pacTUTEIBHBIX OTXOOB.

12. MeTtaHOoTeHKH U OMOMETaHOTeHe3 KaK MPOIeCC JIUKBUIAIUHN OTXOI0B U HKOJIOTUYECKHI METOJT
IIOJIyYEHUS SHEPTOHOCUTEINIEH. THUIIBI U yCTPOWCTBO METAHOTEHKOB.

13. 3.buomeranoreHe3 — MUKpOOHOIOTHs, OMOXUMUS M ITapaMeTpsl rporecca. JInkBuaanus u nepepadorka
0TX0710B cBasIoK. KommoctupoBanue. O6e3BpeKMBaHNE TOKCHYECKUX MTPOTYKTOB.

14. Hogeifmrie MeTosbl aerpaiaii KCeHOOMOTHKOB. IMMOOMIN30BaHHbIE KICTKU U (hEPMEHTHI.
[Tpuniune! 1 MeToAbl UMMOOMIIN3alui. CBONCTBa UMMOOMIN30BaHHBIX OMOCHUCTEM.

15. Tumbl peakTopoB ¢ UMMOOMIIN30BAaHHBIMU KJIETKaMU. PeakTopsl MOIHOTO cMelieHus. Peaktopsl ¢
TICEBIOCKMKEHHBIM CJI0eM. PeakTOphl ¢ HEMOABMKHBIM CIIOEM. DpIU(THBIC allaparhl U aHa POOHbIE
OMOpEaKTOPHI.

16. XapakTepucTHKa MPOIECCOB, OTHOCAIIUXCS K «3€JICHOI» OMOTEXHOJIOTUH

17. MonekynsipHO-TeHETHYECKHE METO/IbI, pa3pabaTbiBaeMble Ul MOTYUYCHHUs IpenapaToB
CEJIbCKOXO35IIICTBEHHOT'O Ha3HAYEHUS

18. IIponoHrupoBaHHbIe penapaTbl HOBOIO MOKOJIEHUS AJIs JOCTaBKU CPEACTB 3a-1UThI KyJIbTYPHBIX
pacteHuil u ynoopenuit

19. IonuruapoKkcuaaIKaHOAThl — XapaKTEPUCTHKA, CyOCTPaThl U CIIOCOOBI OTYUYEHUS,
IITAMMBI-IIPOYLIEHTHI



20. ITpuauuns! 6uopaspyuenus [1I'A. @akTopsl, Bausomue Ha ckopocT 6nopacnana [1I'A B npupoze

21. KakuM yclioBUsIM JOJKHBI OTBEYaTh UHIUKATOPHbBIE BUBI, HCTIONb3YEMBIE ISl KOTMYECTBEHHOTO
MOHHUTOpPUHTIA 3arps3HEeHUs?

22. « AKTUBHBIN» U «ITACCUBHBIN» OMOMOHUTOPHHT.

23. KakuM OTIMYHUTEILHBIM CBOMCTBOM JOJIZKHBI 06J'Ia[[aTI> HHIAWKATOPHBIC BUAbI, UCITIOJIB3YCMBIC JJI
OIICHKH Kau€CTBa CPCAbI O6I/ITaHI/ISI, MO0 CPAaBHCHUIO C BUAAMU-UHIAUKATOPAMU, UCTIOJIb3YyCMbIMU IJISA
KOJIMYCCTBCHHOI'O MOHUTOPHHT'A 3arpsI3HCHUSA BOI[OGMa?

24. OcoO6eHHOCTh OMOMHIUKAIIMK Ha KJIETOYHOM, OPTaHU3MEHHOM, TOIMYJISIIMOHHOM M IICHOTUYECKOM
YPOBHSIX.

25. Cnemuduyeckue u Hecnenupuueckne NHINKATOPHBIE PEaKIIU BOIHBIX )KUBOTHBIX U PACTCHUH.
[IpuBeauTe mpuMepsI.

26. OCHOBHBIE CTAJUHU pPeATU3AIIUN TTPOCKTA M HHCTPYMEHTBI SKOJIOTHYECKOTO MEHEKMEHTA,
MPUMEHSIEMbIEC HAa KaX0M U3 CTaauil.

27. OcHoBHble rpynmnbl crangaptos cepuu MCO 14000, JlaiiTe KpaTKyro XapaKTEpUCTUKY OCHOBHBIX
crangaptoB cepuu UCO 14000. Uto sBrsieTcst ocHOBHBIM TpeboBanueM ctangaapra MCO 140017 st gero
NpEanpUATHs MOTYT BHEAPSITE COM?

28. OCHOBHBIE 3Tallbl BHEAPEHUS CUCTEMBI SKOJIOTMUYECKOTO MEHEPKMEHTA B COOTBETCTBUU C
tpeboBanusamu cranaapra MCO 14001 u ux xapakTepucTHKa.

29. IlpuHLUIIBI paH>)KUPOBAHMS BO3AEHCTBHUI NPEANIPUATHS Ha OKPYKAIOLIYIO CPELLY.

30. DTamnbl COCTOMT CTaHIapTHAsI METOJIUKA OLIEHKH >KM3HEHHOTO IIMKJIa mpoaykTa? JlaifiTe KpaTkyro
XapaKTEePUCTUKY ITHUX ATAIOB.

TunoBble 3axanus s dxk3amena (I1K-2)
He npenycmotrpeno

Tunosbie TeMbl KypcoBbIX pador (I1K-2)

1. IIpoMbIIIIEHHBIE ammaparsl i cOpakuBaHusI CTOKOB. CeNTUKTEHKH. AHa3pOOHBIN OHODUIBTD.
XapakTepuCcTUKU OUOTIIIEHKH U aKTUBHOTO WIIA.

2. MeraHOTEHKM M OMOMETAaHOT€HE3 KaK IMPOIeCcC JHMKBUAAUN OTXOIOB M JKOJOTHYECKHHA METO[
IIOJIyYEHUS SHEPTOHOCUTEINICH. THUIIBI U yCTPOHCTBO METAHOTEHKOB.

3. [TpUHIUIBI ¥ TTOIXOBI U1l OYMCTKU Ia30-BO3ILYIIHBIX BHIOPOCOB. THIIBI OMOKATaTN3aTOPOB U aInapaToB
JUISL TAHHBIX IIPOLECCOB.

4. TpaHCTeHHBIE MUKPOOPTaHU3MBI — 3 PEKTHUBHBIE OMOAECTPYKTOPHI KCEHOOMOTHKOB.

5. IIporecchl OYMCTKU CTOYHBIX BOA. KauecTBO BOABI M METOIbI OUMCTKHU

6. buopemenuaius OKpysKaroule cpenbl: OHomerpajanus TSHKEIBIX METauIoB, OYMCTKAa OT HE(PTH U
He(PTENPOAYKTOB, OropeMeuaius aTMochepbl

7. buompemaparbl, HUCHOJNb3yeMble TMpH OuOpeMequaluy OKpYXKalolled Cpeabl: XapaKTepUCTHKA
6uonpenaparoB MUKPO3UM (TM); xapakrepuctuka 6uonpenapara « SKOITAJIVH».

8. buoyno0opeHus: XxapakTepuCTUKa, IPUHITUTIBI TOTYyUYEHUS U IPUMEHEHUS
9. buorepOULIKIbI: TPUHIIMITBI TOTYYEHUS U TPUMEHEHUS
10. KonmnuecTBeHHBI OMOMOHUTOPHUHT TEXHOTCHHOTO 3arPS3HCHUS OKPYKAIOIICH CPEIbI.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIMU

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH

Onenka Kommnerenriu
TIOCTYKCHHSI pe3YJIBTaTa)

[IK-2 HNMeer BBICOKMH YpPOBEHb 3HAaHUN MO MPEAMETY, Kau€CTBEHHO
«OTIIHIHO» aHANU3UpPyeT  MEXAUCLUIUIMHApHBIE  CBsA3M.  Pa3pabarbiBaeT
TEXHOJIOTHH OYUCTKH BOJIBI U TIOUBBI

I1K-2 Nmeer xopommwmii ypoBeHb 3HAHMM TIO TIPEAMETY, AHAIU3UPYET
«XOPOIIIO» MEXTUCIIMIUTHHAPHBIE CBS3U. Pa3pabarhiBaeT TEXHOJOTHH OYHCTKH
BOJIBI ¥ TIOYBEI
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[IK-2 Mmeet nocTaTovHbIi ypoBeHb 3HaHUI 1O mpenmety. PazpabareiBaer

«YIOBIETBOPUTEITHHOY
TEXHOJIOTUU OUMCTKH BOJIBI U TTIOYBBI

[IK-2 HNmeer HM3KHI YpOBEHb 3HAHMM IO IpPEIMETY, HE aHaJIU3UPYET

«CHEYAOBJICTBOPUTCIIHHO)
MCKIUCHUIITIMHAPHBIC CBA3U

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHM IO TMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3alUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/lb OOydaromuMmcsi HEOOXOAMMO O3HAKOMUTHCS
comepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHuwe, oObem, a
TaK)Ke MOPSAIOK U3YUEHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUEHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKkoe U HH(popMaIMOHHOE 00ecTIedeHne TUCIUILTMHBD U «MarepruaabHO-TEXHUIECKOEe
o0ecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conepkaHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTUCIUIUTAHBL, @ TAK)KE BUJIbI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IOIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHHe IUCLUUIUIMHBL, MPOrpaMMHOE OOeCIeyYeHHUE,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJIsSi OCBOCHHUS
JTUCIUTUTNHBL.

5.2 Pexomennaruu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTepHallaMy 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAaHHOM IOMOIHUTEIbHOU
JUTEPaTyphl;

- IPY CAMOCTOSITEIBHOM M3YyYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PII/] ucrounuku, npodeccrnoHalibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPaTYpOl SBISETCS IIaBHOM (OpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKLIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKLIUH, B TOM YHCIIE C
ornopoii Ha pa3MmeneHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKH BbIIa4uH
Mpe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JOKeH ObITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe HH(POPMAIUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/bli TOCTABICHHBIH B TEME BOINPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JHUIIb OCHOBHBIC KIIIOUYEBbIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETAETCS CAMUM CTYIAECHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYECHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);
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- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeHJaIMy 10 OATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpenarnojaraeT OpraHu3aluio Oecelnpl IMpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme u T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

YCTHBIA OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OL[CHKE:

- IPaBUJILHOCTH OTBETA IO COMIEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- pPalMOHAJIBLHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIEHUS TOCTABIEHHON yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- CTIOJIb30BAaHUE JIOTIOTHUTEIHHOTO MaTepHaa;

- palMOHAJIBLHOCTD UCIIOB30BAaHUSl BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALHUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIIPOCOB MPAKTHYECKOTO 3aHATHUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbl, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHUIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
HA PECYPChl. COOTBETCTBHUE COIEpKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON (QopMe, aleKBaTHOCTh UCIOIb30BAHUSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MIPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMHM, 3ByKOBOo€ OQOpMIIEHHE, CTPYKTypUpOBaHHE HUHGOpMAINH,
COOTBETCTBHE 3asiBICHHBIM TpPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCcTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, TNTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3JiesaM MporpaMMbl:
- coepXaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHOoCTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHsS JIOCTHXKEHHUSA
PEe3YNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMOJHEHHS 3a1a4d CBOEH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeNIbHOCTH, JI0KAa3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBO/IB.
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