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AHHOTALIUAS

padoueil mporpaMMbl Y4eOHOM M CIIUTIIUHBI
b1.B.JIB.02.01 «HaHOTEeXHOJIOTUM U MATEPUAJIbI B KOHTPOJIe KauyecTBa
NPOAYKIMH PACTEHHEBOICTBA) JIJIsl MOAT0TOBKY MATUCTPOB M0 HANPABJIEHUIO
35.04.03 — ArpoxuMus U arponoyYBoBe/ieHHe, HANIPABJIEHHOCTH «XHUMHKO-
TOKCHUKOJIOTHYEeCKHUH U MUKPOOHOJIOTHYeCKUA aHAJIN3 00beKTOB arpocgepbi»

Ienp ocBoeHHUs] AUCHMIVIMHBI:  (QOPMUPOBAHUE  YHUBEPCAIBHOHM U
npo(eCCHOHANBHBIX ~ KOMIIETEHIMM, NpuUOOpeTeHHEe HaBBIKOB B o0iacTu
00pa30BaTeIbHON AEATEIbHOCTU MO AKTYaJIbHBIM MPOOJIEMaM O HAHOTEXHOJIOTUAX U
HaHOMaTepHaax, IPUMEHSIEMbIX B CEJIbCKOM XO34HWCTBE U APYTUX OTPACIAX HAYKU U
TEXHHUK.

MecTo qucCHUILVIMHBI B Y4eOHOM ILIaHe: JUCIHUIUIMHA BKIIIOUEHA B MEPEUCHb
JUCHMIUIMH y4eOHOro IIaHa 4acTu, POpMUPYEMON yJaCTHUKAaMU 00pa30BaTEIbHbBIX
OTHOIIEHWH 1O  HampaBieHuio noaroroBku  35.04.03 —Arpoxumus wu
arporno4BOBEICHUE.

TpebGoBanus K pe3yabTaTaM 0CBOEHUSI JUCHUIIMHBI: B PE3yabTaTe
OCBOEHUS AUCLUIUIMHBI popMUpYIOTCS caeayromue komnerenunn: YK-4.2; [TKoc-1.5;
[MKoc-2.1

KpaTkoe coaepxanue TUCHUILIMHBI: B Iporiecce 00yUeHHs MarvcTp n3ydaeT
TEOPETUUECKHE OCHOBBI M MMPAKTUYECKOE IPUMEHEHNE HAHOTEXHOJIOTUI U
MaTepUajoB B CEILCKOM XO35HCTBE.

Oo0mas TpyaoeMKocTh aucumanabl: 108/3 (dacos/3au. ef.).

IIpoMeKyTOYHBIA KOHTPOJIb: SK3AMEH.

1. Ileanb ocBOeHHUS TUCHUILIHHBI

[leap ocBoeHMsT AUCHUIUIMHBI « HaHOTEXHOJIOrMM M Marepuanbl B KOHTPOJIE
KayecTBa NPOAYKIMHU pPACTEHHEBOACTBA» - (OPMUPOBAHHE YHUBEPCAJIBLHOU M
npoecCUOHANbHBIX ~ KOMIIETEHLUUW, NpUOOpETeHHEe HaBBIKOB B  00JlacTu
00pa3oBaTeILHON NESITEIBHOCTH MO aKTyaJIbHBIM MPO0OJieMaM O HAHOTEXHOJIOTHUSX U
HaHOMAaTepHaJiax, MPUMEHSIEMBIX B CEJTbCKOM XO35MCTBE U IPYTUX OTPACIISIX HAYKU U
TEXHUK.

2. MecTo ICHUIJIMHBI B Y4eOHOM MpoLecce

HuctumnuHa «HaHOTEXHONOTMM W Marepwaibl B KOHTPOJE KadecTBa
OPOAYKIMHM PACTEHUEBOJICTBA» BKIIOYEHA B MEpEYEHb AMCLUUILIMH YYEOHOTO IIaHa
yacTH, (GOpMUPYEMOI ydaCTHUKaMH 00pa30BaTeIbHBIX OTHOLICHU,

Hucuunnuna «HaHOTeXHONOrMM W Marepuajibl B KOHTPOJE KauecTBa
OPOAYKIIMM PAaCTCHUEBOJCTBA» pEATU3yeTCd B COOTBETCTBHUM C TpPeOOBAaHUAMU
®I'OC, oromn BO u yyebHOro mjaHa nmo HampaBlieHHIO MoArotoBku 35.04.03 —
ATpoxuMus U arporoYBOBE/ICHHUE.

[IpenmecTByomuMU KypcaMH, Ha KOTOPBIX HEMOCPEICTBEHHO Oaszupyercs
muctuminHa «HaHOTeXHONMOrMM W MaTepuanbl B KOHTPOJE KayecTBa MPOAYKIIMH
pacTeHueBOACTBa» SABIAIOTCA «VHCTpyMEHTalIbHbIE METOJbI MCCIEIO0BAHMS MOYB U
pactenuit», «MeTponorusi, CTaHAApTU3AUSA U CepTU(DUKALUS PACTEHUEBOTUECKOI
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npoaykuun», «KOoHTpoiab XMMHUYECKMX U OMOXMMHMYECKHX IOKa3aTejedl KauecTBa
00BEKTOB arpocdepsl».

Huctumnaa «HaHoTexHOOTMM U MaTepuaibl B KOHTpPOJIE KadyecTBa
NPOAYKIIMA PACTEHUEBOACTBA» SIBIISIETCSA OCHOBOMOJAraroumied Juisi HU3y4eHHUs
cienyromux AUCHUIUIUH: «KOHTposib KayecTBa TEXHUYECKUX KYJIbTYP U MPOAYKTOB
ux nepepaboTkm», «HayuHo-uccnenoBarenbckass pabdota», «lIpenaunioMHas
MPAKTHKAY.

OCoOeHHOCThIO JAUCHUIUIMHBI SBIISECTCS €€ HAMPaBICHHOCTh HA PEaIU3allUIO
CTYJIEHTAaMHU TOJTYYEHHBIX 3HAHUW B MPAKTHYECKOW NEATEIbHOCTH, (hOPMHPOBAHUU
COBPEMEHHOIO MHPOBO33PEHUSI O Mpoleccax, MOCTOSSHHO U MEePUOJUYECKU
MIPOUCXOMSIINX B 00BbEKTaX arpocdepbl HA HAHOYPOBHE, TOHUMAHUU BO3MOKHOCTEH
U MEXaHW3MOB BIUSAHHS (YIPaBIICHMS) HA MPONECCHl (peaKkiuu), NPOTEKAIOIINE B
arpocdepe.

PabGouass mnporpamma pucuuiinHbl «HaHOTeXHOIOTMM ¥ MaTepuaibl B
KOHTpOJIE KayecTBa MPOJYKIMU PACTEHUEBOJCTBAa» I HWHBAIUIOB M JIMI[ C
OTPaHUYCHHBIMA BO3MOKHOCTSIMU 3JI0POBbsI pa3paldaThIBae€TCs WHIWBUIYAIBHO C
y4eTOM  OCOOCHHOCTEH  TMCUXO(PHU3UYECKOTO  Pa3BUTHS,  WHAUBUIYAIbHBIX
BO3MOYKHOCTEH M COCTOSTHUS 3/I0POBbs TAKUX 00yUYaIOIIHUXCS.

3. [lepevyens MIaHUPYEeMBIX Pe3yJbTATOB 00yUeHHs MO TUCIUIJIHHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMHU Pe3yJIbTATAMM 0CBOCHHA 00pa3oBaTeIbHOM
NMPOrpamMmblI

N3yuenne naHHON y4eOHOM AUCHMIUIMHBI HAMpPaBICHO Ha (OpPMHUpPOBAHUE Y
00y4Jaromuxcsi KOMIIETCHIUH, TpeACTaBIECHHbBIX B Ta0nuie 1.
4. CTpyKTYpa U cojiepKaHue I CHUTITHHBI

4.1 PacnipenesieHue TPy10EMKOCTH IMCUMILUIMHBI 10 BUAaM padoT B cemecTpe
OOmast TpyA0éMKOCTh AUCIUIUIMHBI cocTaBisieT 3 3ad. ef. (108 wacoB), ux
pacrnpeziesieHue 1o BujaM paboT B CEMECTpE NMPEACTaBICHO B Ta0nuLe 2.



TpeGoBanus Kk pe3ybTaTaM OCBOCHUS Y4eOHOH JUCIUNITIMHBI

Taobmuna 1

arpoTEeXHOJIOTUH C
HUCIIOJIB30BAHHUEM
TPaJMLMOHHBIX U

OpraHMU3yeT OIBITHI B
paMKax HUCIIbITAHUN
HOBBIX

(UBUKO-XUMHYECKUX
METOJIOB aHaTN3a

HEOOXOINUMBIX METOIOB
a”aau3a

No Kon Gl e B pe3ynbrare n3ydeHus yueOHONH AMCHUILNIMHBI 00YYarOIUecs JOKHBL:
n/n KCI){I\;THR KOMIIETEHINH (MU €€ 4acTH) KOMIIETEHIIHHA 3HATh YMETh BJIAJICTh
1. |YK4 Croco0OeH IpUMEeHSTh VK-4.2 OCHOBHbIE IOHSITHS U BOCIPUHHUMATh, 0000IIATh | 3HAHUSMU TI0
COBpPEMEHHBIE IPEJCTaBISET HPUHIUIIBL Y aHAJIU3UPOBATH COBPEMEHHBIM
KOMMYHHUKATHBHBIE pe3yIbTaThI HAHOTEXHOJIOTHH 1 UH(OPMALHIO, HaIpaBJICHUSIM
TEXHOJIOTUH, B TOM YHCJIE HA | aKaJAEeMUYECKOH U HaHOMAaTepHaJlOB, OCHOBBI | IOJIYYEHHYIO U3 Pa3sHbIX  |pa3BUTHS
MHOCTPaHHOM(BIX) si3bIKe(ax), |mpodeccroHaIbHOM HAaHOMETPOJIOTUH, HMCTOYHUKOB, IO HOBBIM | HAHOTEXHOJIOTUH,
JUIS aKaJeMUYECKOI 0 U JeSITeIbHOCTH Ha UCMOJIb30BAaHUU UX JUIS METO/1aM KOHTPOJIS CTaBUTb LI€JIb U
npo¢ecCHOHATBHOTO Pa3IMYHBIX HAYYHBIX | CTaHIAPTH3AIMH U Ka4ecTBa MPOTYKIIHH C OpraHU30BBIBATH €€
B3aUMO/JIeHCTBUSA MEpONPUATHSIX, cepTUUKALIH IpUMEHEHHUEM JOCTH)KEHHUE, YMETh
BKJTIOYAs pacTeHNEeBOIIECKOM HAHOTEXHOJIOTHIA U HOSICHUTH CBOIO IIEITh
MEXyHapOJHbIE IPOAYKIMH, KOHTPOJIE HaHOMAaTepHaJIoB BBIOUPATh MMYTH
XUMHYECKOTO COCTaBa JOCTHKEHUS
2. |TIK-1 CriocobeH coCTaBIATh U [TKoc-1.5 COBPEMEHHBIE METOIbI oopMIATH HaBbIKaMH HAIMCaHUs
peannu30BBIBaTh HAYYHO- TOTOBHT 3aKIIFOYEHUS, |HMCCIEIOBAHUA B OOJNACTH | IOKYMEHTAIIHIO, cTarei, CocTaBJICHUS
UCCIIEIOBATEIbCKYIO pabOTy B | OTYETHI O HaHOTEXHOJIOTHH, a TaK ke |COCTaBJISATh OTYETHI, Ipe3eHTalui 1o
00J1aCTH arpOXUMUHU U 11EeJIECO00Pa3HOCTH TpeOOBaHUs K aHaIM3aM U | 00001aTh 1 pe3yapTaTam
arpoIoYBOBEICHUS NPUMEHEHHS HOBBIX CTaHJapPThI aHAJIM3UPOBATh UCCIeI0BaHuN
TEXHOJIOTUH I nH(POPMAIIHIO,
aHaJM3a KauecTBa HOJYYEHHYIO U3 Pa3HbIX
00BbeKTOB arpocdepsl, HWCTOYHHUKOB, TIO
HKOJIOTUYECKOM OIIEHKH roCyJJapCTBEHHBIM
MIPOEKTOB CTaHJapTaM, CTaHJIapTam
3eMJIETIONIb30BAHMS peaNIpUsTHS,
TEXHUYIECKAM YCIIOBUSIM,
TEXHUYECKUM
periaMeHTam
3. [TIK-2 Crniocob6en npoBoauTh oneHKy |I1Koc-2.1 TEOPHIO U KJIaCCU(UKALUIO |TPOU3BOAUTH BHIOOD TEXHUKOW MTPOBEICHUS

aHaIn3a U OIEHKOH
pe3yJIbTaTOB




COBPEMEHHBIX (PU3HUKO- arpoTEXHOJIOTUH U
XUMHUYECKHX METOJIOB aHAJIN3a | OCYIIECTBIISET
00BeKTOB arpochepsr KOHTPOJIb XUMUYECKHX,
OHMOXMMHUYECKUX U
MHUKPOOHOJIOTHYCCKUX
IoKa3aTelieii KauecTBa
00BEKTOB arpocdepsl




Ta0Omuma 2
PacnpenesieHue Tpy10€MKOCTH TMCIUILIAHBI M0 BHAaM padoT B ceMecTpe

TpyroéMkocTh
Bup yueOHoii padoTbl yac. B 1.4. mo
BCero/* 3cemecTpy
OO6mas Tpy10EMKOCTh JUCIUTUINHBI IO Y4eOHOMY TIJIaHy 108 108
1. KonrakTHas pa6ora: 32,4 32,4
AyautopHasi pa6ora 32,4 32,4
8 MoMm uucue:
aexyuu (J1) 6 6
npaxmuyeckue 3ansmus (113) 24/4 24/4
KOHCYIbmayuu nepeo dK3aMeHOM 2 2
KOHMAKMHAs paboma Ha npomexcymourom konmpoae (KPA) 0,4 0,4
2. CamocTrosiTesabHas padora (CPC) 75,6 75,6
camocmosmenvHoe uzyuenue paz0enos, Camono020mosKa
(npopabomra u nosmopenue rekyUOHHO20 Mamepuala u 51 51
Mamepuana y4eOHvix nocooull, N0O20MOBKA K NPAKMUYEeCKUM
3AHAMUSM, KOHMPOJIbHLIM PAbOMam)
Iloocomoska k aK3ameHy (KOHmMpPOJb) 24,6 24,6
By npomeXyTo4HOro KOHTpOJIS: JK3aMeH
* B TOM YHCIIE PAKTHYECKAs MOATOTOBKA.
4.2 Conep:kaHue TUCIHUNINHBI
Tabmuma 3
TemaTnyeckuii NUIaH y4eOHOH AU CIUINIHHBI
AynuTopHas padora Bueayn
JI IP/* IKP | utopua
HaumeHoBaHUe TeM AMCHUATLINH
ey Bcero |
padora
CP
Pasznen 1. «TGORJGTI/ILIGCKI/IG OCHOBBI 405 3 12/ ] 255
HAHOTEXHOJIOTUN U MaTEPUAIIOBY
Paznen 2. «IIpakTnyeckoe
MIPUMEHECHUE HAHOTEXHOJIOTUN U 40,5 3 12/2 - 25,5
MaTCpHUaJIOB B CCIILCKOM XO3SIMCTBEY
KOHCYIbmayuu nepeo 3K3aMeHOM 2 - - 2 -
KOHMAKMHAas paboma Ha npomMedHCcymouyHom 0.4 i i 04 i
konmpoae (KPA) ’ '
Iloocomoska k sx3ameny (KOHMpOJb) 24,6 - - - 24,6
Bcero 3a 3 cemecTp 108 6 24/4 2,4 77,6
HToro mo guCHMILINHE 108 6 24/4 2,4 77,6

* B TOM YHCIIE IMPAaKTUYCCKasA IIOATr0OTOBKA.

Pa3znes 1. «Teopernueckne 0CHOBbI HAHOTEXHOJIOTHII U MATEPHUAJIOBY
Tema 1. HaHOOMOTEXHO0JI0TMH 1 HAHOMATEPHUAJIBI
[IpenMeT HAHOTEXHOJIOTMM W HAaHOMATepuayibl. Bunubl HanocucteM. MeTobl
MCCIIEJOBAHNSI B HAHOTEXHOJIOTUSIX U CO3JaHMU HaHOMaTepuanoB. OCHOBHBIE ITAIlbI
pa3sBUTUS HAyYHBIX MCCIEIOBAHUKA IO HAHOTEXHOJIOTHSM.

[lepcniekTuBHBIE
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HaIpaBJeHUs] pa3BUTUS B 00JaCTHM HAHOTEXHOJOTMHA M HAaHOMAaTepHaloB. 3HAUYECHUE
HAaHOTEXHOJIOTUH U HAHOMATEPHUAJIOB JIJIsl HAPOJHOTO XO3SMCTBA CTPAHBI M CEIBCKOTO
XO035MCTBA, B 4YAaCTHOCTU. IlepCreKTUBBI pa3BUTUA pPBIHKA HAHOTEXHOJOTHM H
HaHOMATEPHUAJIOB B OJIMKAUIIINE TObl. MOJEKYISIpHOE KOHCTPYUPOBAHKUE U €TI0 POJIb
JUISL ceNIbcKoro xo3sicTBa. OCOOEHHOCTH OMOJIOTMYECKUX HAHOYUIIOB U UX POJIb B
CEJIbCKOM  X034iicTBe. BO3MOXHOCTM HAHOOMOTEXHUKHM B pEHICHUM 3aj]ad
arporpoOMBIIIJIEHHOTO KOMIUIeKca cTpaHbl. CTpoeHue YriepoJHBIX HaHOTPYOOK.
buonornueckue ocobeHHocTH ¢yuiepeHoB. Tuibl MOAU(PUKAUK HAHOTPYOOK st
MPUJIAHUS UM HOBBIX CBOWCTB. KOMMNO3WIIMOHHBIE MaTepualibl JUIA CO3JIaHUS
ouokepamuueckoro wmatpukca. Pomp JIHK B pa3BuTuM HAHOTEXHOJOTHH W
KOHCTPYMPOBAaHMHM  HOBBIX  HAHOMAaTepuasioB. MeToapl  UCCIENOBaHUA B
HaHOTEeXHOJOrusAX. (OCHOBHBIC ATallbl PAa3BUTHS HAYYHBIX MCCIEAOBAaHUU TIO
HAaHOTEXHOJIOTUU.

buo6e3onacHocTs HaHOMaTepuanoB. O6IacTH MPUMEHEHNS HAHOMATEPHAJIOB B
CEJIbCKOM XO03siicTBE. HaHOTEXHOIOTMM M HaHOMATEpUANIbl i1 CEKBEHUPOBAHUS U
u3ydeHus: noiaumopdusma reHomoB. Metonel  coszmanus  JIHK-uunoB B
MPOMBIIIUICHHOCTH HaHOTeXHoJoruid. Mopdosoruss KIeTok mociie 00padoTKu
YIAEPOJHbIMU  HaHOTpyOKamu. [locnmeAcTBUST ~ HENMPABWIBHOTO  MPUMEHEHUS
HAHOTEXHOJIOTUH W HaHOMATEpHUAJIOB. 3HAUYEHHE HAHOPOOOTOB B MEIUIIMHCKON
MpakTUKe, sl GYHKIIMOHUPOBAHUS B OPraHU3ME YEJIOBEKA U KMBOTHBIX. brnobioku
Mexay (pepMEHTaMH U HAHOTPYOKaMHU.

JIHK-Onouunsl B 3aBUCUMOCTH OT MPHUPOJLI HCIOJB3YEMbIX (PparMeHTOB
JIHK. beckonraktHas mnedath a1 us3roroiaeHus JIHK-Omounmo. CrocoOwl
perucTpanuu curHajioB ruOpuauzanuu. OcHoOBHBIE 3Tamnbl npurotosieHus JHK-
yunoB. OOJacTH NpPUMEHEHUs OMOYUIIOB. MeETOJbl CUHTE3a OJIMTOHYKJIEOTHIOB
TexHonorus UMMOOWIM3AIMU  OJUTOHYKJICOTHIOB B  TOJUAKPUIIOBOM  TEle.
[Tponienypa JJHK-rubpuauzanmu. CBoOOHAS 2HEPTUS M HAMPABICHUE XUMHUYCCKUX
peakuuii. KoHcTpynpoBanue MUKpOMATpull (MHUKpOUYHUIIOB). Poiib MUKpOYHMIIOB B
celbckoM  xo3siiicTBe. OOnacth mpuMeHeHHs OuouumoB. Meroa TII0O0AIBHOTO
cekBenupoBanus kJIHK-ximonoB (JHK-xkomuit MPHK). Ponp QyHkImmonanbHOU
T€HOMUKH U €€ CBA3b C aHAJIN30M IKCIIPECCUPYIOLIMNXCS T€HOB

[TotpeOHOCT, B HaHOMaTepuaiiax B Omwxkaiiiee gecstuierne. DaxTopbl
YCKOPEHHOIO0  pa3BUTHS  HAHOTEXHOJOTMM M HAHOMAaTEpHaJIOB. Ponb
HAaHOMATEPHUAJIOB, HAHOYCTPOWCTB W HAHOOMOTEXHOJOTMH B O00BbEME HAy4YHO-
TEXHUYECKUX UCCIEIOBAHUM U pa3paboTok B mupe. OCOOEHHOCTH Pa3BUTHUS PbIHKA
HAaHOTEXHOJIOTMH W HaHomarepuanoB B Poccun. OCHOBHbIE HaIpaBIICHUS
MCCIIEOBAHUM IO NMPUMEHEHUIO HAHOTEXHOJIOTMM M HAHOMATEPHUAIOB B CEJIBCKOM
xo3siicTBe. Peanuzanus pazpaboTok B 00JaCTH HAHOTEXHOJOTUN M HAHOMAaTEpPHAJIOB
B celbCKOM Xxo3siictBe Poccun. OkoHomuueckuil 3d@exT oT BHeApeHus
HAHOTEXHOJIOTUM U HAHOMATEPUAIIOB B PACTEHUEBOICTBE U KOHTPOJIE MPOIYKIUH.

Paznen 2. «IIpakTuyeckoe npuMeHeHNEe HAHOTEXHOJIOTHII 1 MATEPHAJIOB
B CEJIbCKOM XO03SIICTBE).

Tema 1 HaHoTeXHOJIOTHM U HAHOMATEPHAJIbI B IlepepadoTKe NPOAYKIMH
CeJIbCKOXO03ICTBEHHOI0 IIPOM3BO/ACTBA.



['oMOreHHbIN U reTEPOTEHHBIN KaTaIn3. Ero npuMeHeHne B HaHOTEXHOJIOTHUSIX.
[Mpunuun nevictBus katanu3aTopoB. (dDepMeHTHBIN KaTaiu3 U €ro OCOOEHHOCTH.
Hanomarepuainsl u katanu3aTopbl. BiusHue katann3aTopa Ha SHEPTUIO0 aKTUBALUU U
paBHOBecue. JleiicTBUE s10B Ha aKTUBHOCTh KaTanu3aTopoB. OOIIHOCTh U pa3iinyue
B JIEHCTBUM CHHTETMYECKHX KaTanu3aTopoB U (epmentoB. Bnusuue pH Ha
aKTUBHOCTHb (hepMEHTOB. 3aKOH (POTOXMMHUYECKON SKBUBAJIEHTHOCTH. MexaHu3M
CEHCUOMIM3UPOBAHHBIX peaKIuii. Pojs HaHOpa3MEpPHOTO MajIaans B KaTaau3e.

Bubl 351€KTPOHHBIX MUKPOCKONOB. Pa3pemaromas cnocoOHOCTh MUKPOCKOIIA.
VICTOYHUKN DJIEKTPOHOB B JJIGKTPOHHOM MHUKpockomne. CrocoObl yBelIWdeHUs
paspemaronieii cnocoOHocTu. CBETOMOJIBHOE U TEMHOIOJILHOE M300pakeHue. Poib
aneptypHoii nuadparmMbl B MHKpockore. [IpuMepsl pa3iMYHBIX  OOBEKTOB
MCCIIEIOBAHUSI U TUIIOB MUKPOCKOIIOB, MTPUMEHSIEMBIX ISl aHAIM3a 3TUX OOBEKTOB.
duznyecknii cmbic Ko3(d@uimeHTa xpomaTuiueckoil adbeppanuu. Mcnonb3zoBaHue
HAHOTEXHOJIOTUN U HAaHOMATepHUaJoB Mpu MeMOpaHHoU ¢uiabTpanuu. Kepamuyeckue
HAaHO(DUIIBTPBI.

3HaueHUE HAHOTEXHOJOTUW W HaHOMATepuaioB B (HOPMUPOBAHHM KadyecTBa
CEIBCKOXO3SIIICTBEHHOW MpoAyKuuu. HaHoMmarepualibl B CEIbCKOXO3SIMICTBEHHOM
MalMHOCTpOoeHUU. CBOWCTBAa KOHCTPYKIIMOHHBIX MAaTEPHAIOB MOCIE MPUMEHEHUS
HAaHOTEXHOJIOTMH. BnusHue HaHOMaTEpUaIOB Ha OKPYXAWIIYI Cpeay MOpH
WCIIOJB30BaHUM B TEXHOJIOTHSIX TIEPEpabOTKH CEJIbCKOXO03UCTBEHHOTO ChIPhSI.
Hcnonb30BaHWe HAHOMATEPHUAIOB M HAHOTEXHOJOTUM MPU TEXHUUYECKOM PEMOHTE
MalluH U obOopynoBaHus. OOJlacTM NPUMEHEHUS HAHOJIUCIEPCHBIX MOPOIIKOB
OKCUJIOB M THUJIPOKCHIOB MeTauioB. llonumepHble KOMIIO3UTHI M WX 3HAYCHHUE B
nepepadboTKe MPOAYKIIUU CEILCKOXO3SIICTBEHHOTO MPOou3BOJCTBA. [IpOMBITIICHHBIE
CrocoObl TOJIyYEHUSI HAaHOKPUCTAUNIMUECKUX MOPOIIKOB. CBOMCTBA HAHOJIUCIIEPCUU
cepedpa, MeIM U UX CMECEil.

4.3 Jlekuuu/mpakTuyeckue 3aHITUSA

Tabmuma 4
Conepskanue JeKIMil/ NPAKTHYECKUX 3aHATHIA M KOHTPOJIbHbIE MEPONPUATHS
Haspanue Ne Tem, DopmMupyemM Bux
Ne pasnena, . ble Koa-Bo
w/n TeMbI Ne u Ha3BaHme Jlelculmf VG KOHTpOJILHOTO |~
NPaAKTUY€CKUX 3AHATHH i MeEpoNnpusaATHUs
= 15
Pa3nea 1. «Teopernyeckne 0CHOBbI HAHOTEXHOJIOTHI M MATEPHAJIOB»
Tema 1. Jlexums Ne 1. «HanoO6uotexHomoruu 3
HanoOuoTex | u Ha-HOMaTepHUaIbD)
HOJIOTUH U [Tpaktuueckas padora Ne 1.
HaHoMarepua | «Pa3BuTre HAaHOOMOTEXHOJIOTHI Ha 3almTa
JIBI coBpeMeHHOM 3Tarie. HoBbie VK-4.2° npamgqecxoﬁ 4
HaHOMaTepHuaJbl, UX CBOWCTBA U ; ab0ThI
HpI/IMeHeHI:/Ie» , IKoc-1.5; P
[MKoc-2.1
[IpakTuueckast pabora Ne 2.
«Mertonpl co3ganus JJHK- 3aluTa
MHKpoMaTtpuil. MUKpoOMaTpuIilbl U MPAKTUYECKOM 4
reHoMHas JIHK. ®dynknuonanpHas paboThI
T€HOMMKA)
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Haszpanne ®opmMupyem
Ne Tem, pMupy Bun
Ne pazaeJa, . ble KoJu-Bo
Ne n HazBanue Jgexumii/ KOHTPOJILHOI0
n/n TEMBbI . KOMIIETeHIIH 4acoB
NPaKTUYeCKUX 3aHATHI H MeponpusITUSI
[TpakTrueckas padota Ne 3. 3ammTa
«IIpuMeHeHrEe HAHOTEX-HOJIOTUI U [IPAaKTUYECKON
HaHOMaTEpPHAJIOB B PACTEHUEBO/ICTBE paboThl, 4
Y KOHTPOJIE KaueCTBa MPOAYKIIUU KOHTPOJIbHAS
pabora
2. Pa3znen 2. «IlpakTuyeckoe npuMeHeHHe HAHOTEXHOJIOTHIl 1 MATEPHAJIOB B 15
CeJIbCKOM XO0351iCTBEY.
Tema 1 Jlexuust Ne 2 «[Ipaktuueckoe
HaHoTrexHos | mpyuMeHEHHE HAHO-TEXHOJIOTUHI U - 3
OTUU U MaTEPUAJIOB B CEJIBCKOM XO03HCTBE»
HaHoMmarepua | [Ipaktuueckas padora Ne 4. —
JIBl B «HccnenoBanue HaHOMATEPHAJIOB C .
MPaKTUYECKON 4
nepepaboTKe | KCIOJIb30BAHMEM CKAHUPYIOIIETO paboThI
MPOAYKIIUH MHUKPOCKOTIa
CSJ'ILC};(KOXOS}I : VK-4.2,
o IIpakTuueckas padora Ne 5. [TKoc-1.5; 3aImUTa
HCTBEHHOTO .
«I[IpumeHeHre 030HOBBIX [MIKoc-2.1 | mpakTHuecKou 4
MIPOU3BO/ICTB . .
a TEXHOJIOTHI B CEJIbCKOM XO3SIICTBE» paboTsI
3amuTa
[TpakTrueckas pabota Neb. m N
MIPaKTUYECKOU
«Pa3pabotka nporpamMm U METOJIUK
N paboThI, 4
WCIIBITAaHUH C IPUMEHEHUEM
KOHTPOJIbHAA
MOJIETUPOBAHUS»
pabota
Tabmuia 5
Hepequb BOIIPOCOB JJIsI CAMOCTOATC/ILHOI0 U3YYCHUA JUCIIUILINHDBI
Ne | Ha3panue pa3jena, Ilepeuens paccMaTpuBaeMbIX BOIIPOCOB /LIS CAMOCTOSTEJILHOTO
n/n TeMBbI H3Y4YeHHd
Pa3nea 1. «Teopernueckne 0CHOBbI HAHOTEXHOJIOTHII 1 MAaTepPHAJIOB)
1. | Temal. MonekynsgspHOe KOHCTPYMPOBAHME U €ro pojib JJis CEJIbCKOTo
HanoOuotexnonorun | xo3sifictBa. OCOOEHHOCTH OMOJIOTMYECKUX HAHOUMIIOB M HX pOJIb B
U HaHOMAaTepHaJIbl cenbckoM  xo3giictBe.  Mertonsl  co3manus  JJHK-ummoB B
IIPOMBIIIJIEHHOCTH HAHOTEXHOJOoruil. Mopdosorus KieTok mocie
00pabOTKM  YIJIepOIHBIMH  HaHOTpyOkamu. bBuoOmokum  mexay
dbepmeHTaMu 1 HaHOTpyOkamu. TepMUHBI U OmNpenesneHus B 00JacTu
HAHOTEXHOJIOTUH W HaHOMaTepuasioB  Meroa  TI00aIBHOTO
cekBenupoBanuss  kJIHK-xmonoB  (JJHK-xomuit MPHK). Poms
(GYHKIIMOHATBPHOW  T€HOMHKHM M €€ CBSI3b C  aHalu30M
srcpeccupyronmxcs renos (YK-4.2; [TKoc-1.5; TTKoc-2.1).
Paznea 2. «IIpakTH4yeckoe NpUMeHEHHE HAHOTEXHOJIOTHII 1 MaTepPHAJIOB B CeJIbCKOM
X0351iiCTBE»
2. | Temal. Hanomartepuansl M KaTanu3aropbl. BrusiHue Karanu3atopa Ha

HanorexHomornu u
HaHOMAaTepHallbl B
nepepaboTke
MPOTYKITHH
CEITIbCKOX03SMCTBCHH
Oro MPOU3BOJICTBA.

OHEPTUIO aKTUBAlVK 1 PaBHOBECHC. Hcnonp3oBanne HAaHOTEXHOJIOTUHI
W HaHOMaTepuanaoB mpu MmeMmOpaHHOW ¢uibTpanuu. Kepamuyeckue
HaHO(UIIBTPHI. [TpomebltieHHBIE CIOCOOBI MOJIy4YEHUS
HAHOKPHUCTANIMYECKUX  mopomkoB. CBOHCTBa  HAHOJUCTIICPCUU
cepebpa, meau u ux cmeceit (YK-4.2; [IKoc-1.5; ITKoc-2.1).
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5. O6pa3oBaTe/ibHbIE€ TEXHOJIOTUH

Ta0mura 6
IlpuMeHeHre AKTUBHBIX U HHTEPAKTHBHBIX 00Pa30BaTeJIbHbIX TEXHOJIOTH I
Ne HanmeHoBaHMe HCIOJIb3YEMBIX
11/-11 Tema u popma 3ansaTHs AKTHUBHBIX M1 HHTEPAKTHUBHBIX
00pa3oBaTeJIbLHbIX TEXHOJIOTHI
1. | HaHOOMOTEXHOIOTHH U HAHOMATEPHAIIBI ITP | PaGoTa B MaJIbIX Tpymmax
2. | HaHOTEXHOJIOTMH U HAHOMATEPHAJIBI B
nepepaboTKe MPOAYKIIMH [IP | PaboTa B MajbIxX rpymnmax
CEJIbCKOXO035MCTBEHHOI'O MPOU3BOJICTBA.

6. Texymuii KOHTPOJIb yCIIEBA€MOCTH M MPOMEKYTOYHAS aTTeCTANMSA 110 UTOraM
OCBOEHMS TUCHUIIHHbI

6.1. TunoBble KOHTPOJIbHbIE 3aJaHUSI M HHble MaTepHAJIbl, HE0OXOAUMbIe IJIsl
OlleHKH 3HAHMH, YMEeHHUI U HABBIKOB H (MJIN) ONbITA JeSITEJIbHOCTH

KoutposisHbIE PabOTE IO TeMaM 1-2:

OENEPAJIBHOE 'OCYJJAPCTBEHHOE BIO/DKETHOE OBPA30OBATEJIBHOE YUPEXIEHUE
BBICIIEI'O OBPA3OBAHUA

POCCHUHNCKHNI I'OCYJAPCTBEHHbBIN AT'PAPHBI YHUBEPCUTET —
MCXA umenn K.A. TAUMUPSI3EBA
(®PI'bOY BO PTAY - MCXA umenu K.A. Tumupszena)

Kadenpa xumunu

KonTponbHas padota no teme «HaHOOMOTEXHOIOTUN ¥ HAHOMATEPHUAIBI»
Bapmuanrt 1

KakoBbl 001acT npuMeHeHrs OMo4nIoB?

2. Kakue mpobrembl CymecTBYIOT B o0jacTu pa3paboOTKW HAHOTEXHOJOTHH |
HaHOMATEPHAJIOB.

3. KakoBo cTpoeHue yriaepoaHbIX HaHOTPYOOK. B  4ém  BeIpaxaroTcs

Ononornyeckue 0COOEHHOCTH (QyIITIEPEHOB.

=

OENEPAJIBHOE 'OCYJAPCTBEHHOE BIOJIDKETHOE OBPA3OBATEJIBHOE YVUYPEXJIEHUE
BBICIIET'O OBPA3OBAHUA

POCCHUMCKHMA TOCYJJAPCTBEHHbBIN ATPAPHBIA YHUBEPCUTET —
MCXA umenu KA. TUHUMHUPSIBEBA
(®I'bOY BO PI'AY - MCXA nmenn K.A. Tumups3zena)

Kadenpa xumun

KonTponbhas pabota nmo teme « HaHOOMOTEXHOIOTUN ¥ HAHOMATEPHAIIBD)
Bapuant 2

1. DOnektpoHHass  MuKpockomnus. IIpunoxeHne ee K  HCCIECIOBAHUIO
OMOJOTUYECKUX, XUMUYECKUX U CEIbCKOXO3SMCTBEHHBIX OOBEKTOB, B
KOHTpOJIE KaueCcTBa MPOIYKIIMA PACTEHUEBOCTBRA.

2. Uto Takoe MOJIMMEpPHBbIE KOMITO3UTHI, M KaKOBO MX 3HAaY€HUE B MepepadoTKe
MPOYKIHUU CETCKOX035IMCTBEHHOT'O MTPOU3BOACTBA U KOHTPOJIE KAYECTBA.

3. KakoB  addexT mnpumeHeHHs]  HAHOTEXHOJOTUM  TIpu  pa3paboTke
CEJIbCKOXO03SIMCTBEHHOU TEXHUKH.

12



OEJEPAJIBHOE TOCYJJAPCTBEHHOE BIOJIXKETHOE OBPA30BATEJIbBHOE YUPEXJIEHUE
BBICIIETI'O OBPA3OBAHU A
POCCUIMCKHM TOCYJAPCTBEHHbBIN ATPAPHBIA YHUBEPCUTET —
MCXA nmenun KA. THUMHUPSISEBA
(®PI'OY BO PTAY - MCXA nmenu K.A. Tumupsizena)

= T -
I
Iﬁl‘!lu{!lnlnlunl

0 nlulshuln,
N

‘| 1865 ’

Kadenpa xumun
KonTtponbshas padota mo Teme « HaHOTEXHOIOTHY M HAHOMATEPUAJTBI B TIEpepadOTKe
IPOAYKIINH CEITHCKOXO03IHCTBEHHOTO MMPOU3BOJICTBAY
Bapuant 1

1. TloHsATHE HAHOCTPYKTYP KaK aHCAMOJIsI aTOMOB MJIM MOJIEKYJI, UX Pa3ACIICHHAE
Ha CIUIOLIHBIE U opucThie. Cepbl NPUMEHEHUS] HAHOTEXHOJIOTHIA.

2. ATOMHO-CHJIOBasi MUKPOCKOIIUS B OLICHKE Ka4eCTBA MPOIYKIINH
PacTEHUEBOCTBA.

3. JIMarHoCTUKH MOBEPXHOCTU C IPUMEHEHUEM CKaHUPYIOUIEH 30H10BOM
MUKPOCKOIIUH.

OEJEPAJIBHOE TOCYJAPCTBEHHOE BIOJIDKETHOE OFPA30OBATEJIbBHOE YUPEXJIEHUE
BBICHIEI'O OBPA30OBAHU
POCCHUHNCKHNI I'OCYJAPCTBEHHbBIN AT'PAPHBI YHUBEPCUTET —
MCXA nmenun KA. THUMHUPSISEBA
(®I'BOY BO PTAY - MCXA umenu K.A. Tumupszena)

Kadenpa xumunu
KonTtponbsHas paborta o Teme «HaHoTeXHOIOTHY M HAHOMATEPUAIIBI B TIEpepadOTKe
MPOYKIIUU CEThCKOXO035UCTBEHHOTO TTPOU3BOICTBAY
Bapuant 2

4. HeyrnepoaHble HAHOTPYOKH U yriepoaHbie HaHOMaTepHuaibl. CriocoObl nx
MOJTYYCHUSI.

Pu3nyecKrne U XUMUYECKHE CBOMCTBA HAHOYACTHLL.

MeTonpl ¥ 3HaYEHUE HEPA3PYIIAIONIET0 KOHTPOJISA KaueCcTBa MPOTYKITHH.

o o

IIepeyeHb BOIIPOCOB K DK3aMEHY

1. TlpeameTr HAaHOTEXHOJIOTUU U HAaHOMaTepHUayibl. Buabsl HAaHOCHCTEM.

2. Kakue MeToibl MCCIIeIOBAaHUS UCTIONB3YIOTCS B HAHOTEXHOJOTUAX U
CO3JJaHUY HAaHOMAaTEpPHUaJIOB.

3. KaxoBbI OCHOBHBIE 3TaIlbl Pa3BUTHS HAYIHBIX HCCIICTOBAHUMN TIO
HAHOTEXHOJIOTHSIM.

4, KakoBO 3HaUY€HHE HAHOTEXHOJIOTUM M HAHOMATEPHUAJIOB JIJIsI HAPOIHOTO
XO035IUCTBA CTPAHBI M CEJILCKOTO XO34MCTBA, B YaCTHOCTH.

5. KakoBbl MepCcneKTUBBI pa3BUTHUS PhIHKA HAHOTEXHOJIOTUM M HAaHOMaTEpHaJIOB
B OJIMIKAMIIINE TOIBI.

13



6. Yro Takoe MOJEKYISIPHOE KOHCTPYUPOBAHUE U KaKOBA €0 pOib s
CEJIbCKOTO XO3sICTBA.

7. B uéM cocToaT 0COOEHHOCTH OMOJOTUYECKUX HAHOYUIIOB U UX POJIb B
KOHTPOJIE IPOIYKIIMU PACTCHUEBO/ICTBA.

8. KaxoBbI BO3MOKHOCTH HAHOOMOTEXHHUKHU B PEIICHUH 3a7a4
arpoNpPOMBIIIIEHHOTO KOMILJIEKCA CTPAHBI.

9. KakoBo cTpoeHue yriepoaHbIX HaHOTPYOOK. B uéM BeipaxatoTcs
OHoIorHYecKre 0COOCHHOCTH (PYyIUIEPEHOB.

10. Kakue tumbsl MmoauduKalny HaHOTPYOOK HCTIONIB3YIOT JIJIsl MPUAAHHS UM
HOBBIX CBOMCTB.

11. Kakue KOMITO3UIIMOHHBIE MaTepUabl IPUMEHSIOT I CO3aHHs
OMOKepaMUYEeCKOI0 MaTPUKCA.

12. Kaxosa pons JIHK B pa3BuTHI HAaHOTEXHOJIOTUH U KOHCTPYUPOBAHUH HOBBIX
HaHOMAaTepHAaJIOB.

13. Kakue MeTosbl HCCeA0BAHUS UCIIOIB3YIOTCS B HAHOTEXHOJIOTUSX ?

14. KaxkoBbl OCHOBHBIE 3Talbl Pa3BUTHS HAYYHBIX UCCIIETOBAHUN 110
HaHOTEXHOJIOTUH?

15. Uto Takoe 6n006e30MacHOCTh HaHOMATEPHATIOB?

16. Kakue metozs! co3nanusa JJHK-unmnoB cymecTByOT B IPOMBIIUIEHHOCTH
HAaHOTEXHOJIOTHUN?

17. Kak uzmensierca MOpQoJIorus KJIETOK nociae 00padOTKH YIiIepOaHbIMU
HaHOTpyOKaMu?

18. Kakue nociencTBus MOTYT OBITh IIPH HETIPABUIIBHOM IPUMEHEHUHT
HAHOTEXHOJIOTU U HAHOMATEPUAIIOB?

19. YUto npexacTapisioT codoi 6Mo0I0KH MeK Ty hepMeHTaMU U HAaHOTpyOKamMu?

20. Kaxk paznnuatotr JIHK-0610ounmbl B 3aBUCUMOCTH OT MPUPOIBI HCTIOIB3yEMbIX
¢parmentoB JIHK.

21. Yto Takoe 6ecKoHTaKTHas redyath s n3rorosienus JJHK-6nounmnos. B yem
OTJIMYME KOHTAKTHOW MevYaT OT OECKOHTAKTHOM NeYaT, MPUMEHSEMBIX TpU
usroroBiaennu JJHK-6mnounmnos.

22. KakuMu crioco0aMu POBOJIAT PETUCTPAIUIO CUTHATIOB THOPUIA3AITIH.

23. KakoBsl ocHOBHBIE 3Tarbl mpurotoBienus JJHK-uumnos. KakoBsl obactu
MIPUMEHEHUs1 OMOYHUIIOB.

24. B yem 3akirouaeTcs TEXHOJIOTUSI HMMOOMIM3AIMK OJIMTOHYKJICOTHIOB B
NOJIMaKpUiIoBOM rese. Kakue MeTopl CHHTE3a OJTUTOHYKIICOTHI0B U3BECTHBI.

25. CBoOOIHAs SHEPTUA U HAMPABICHNE XUMUIECKIX PEAKITHIA.

26. Kak KOHCTpYUPYIOT MUKPOMATPHULIbI (MUKPOUHIIBI).

27. KakoBa 11e51b CO37JaHHsI MUKPOYMIIOB U MX POJIb B CEILCKOM X031 CTBE?

6.2. Onucanue mokasarejieili U KpPUTePpHEB KOHTPOJSI yCIEeBAeMOCTH, ONMUCAHHE
IIKAJI OlleHMBAHUSA

[Ipu ocBoeHMM AUCUUIUIMHBI «HaHOTEeXHONMOrMM M MaTtepuaidbl B KOHTPOJIE
Ka4yeCcTBa NMPOAYKIMHA PACTEHUEBOJICTBA» NPEAYCMOTPEHA TPAJULMOHHAA CHUCTEMA
KOHTPOJISI M OIICHKH YCIIEBAEMOCTH MAarvcCTpaHTOB (PK3aMEH) B BHUC BBICTABJICHHS
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OILICHOK I10 YCTBIPEX OayIbHOM CHUCTEME. «OTJINYHO», «Xopouio»,
«YOOBJICTBOPUTEIIBLHO», «KHCYAOBJICTBOPUTCIBLHOY.

Ouenka Kpurepuu oueHuBanus

BhICOKMHMIi OLEHKY «OTAMYHO» 3aCIYXMBACT CTYJCHT, OCBOUBIIUN 3HAHUSA,
YPOBEHB «S» YMCHU, KOMFCT@HHHH H TCOPETUUYCCKHUU MaTCpual 663 HpO6CHOB;
(OTJ'II/ILIHO) BBIINIOJIHUBIINKW BCC 3aJdaHHA, HpeI[YCMOTpeHHbIG y‘-Ie6HLIM IIJIAHOM Ha

BBICOKOM KaueCTBEHHOM YPOBHE; MIPaKTUYECKUE HaBBIKU
1poeCCHOHATHLHOTO IPUMEHEHHUSI OCBOCHHBIX 3HAHUN C()OPMHUPOBAHBI.
CpenHuil ypoBE€Hb | OLEHKY «XOPOLIO» 3aCiIyKUBAET CTYACHT, MPAKTHYECKH IIOJHOCTHIO

«» OCBOMBIIIMI  3HAaHUS, YMCHHS, KOMICTCHIIMA ¥ TCOPETHUCCKHIA

(xoporro) MaTepuaj, y4eOHbBIC 3aJaHUsl HE OIICHCHBI MAaKCHUMAJIbHBIM YHCJIOM
0a/I0B, B OCHOBHOM C(HhOPMHPOBAIT MPAKTUIECCKHIE HABBIKU.

[ToporoBsrii OIICHKY «YyJI0BJE€TBOPUTEIbHO» 3aCIy)KHBACT CTYACHT, YaCTUYHO C

YPOBEHB «3%» npoOejaMd  OCBOMBIIMN  3HAHUS, YMCHHS, KOMIICTCHIIMHM |

(YIOBIIETBOPUTENH | TECOPETUYCCKUN MaTepuall, MHOTHE Yy4eOHble 3amaHus JmOO He

HO) BBIIOJIHMJI, JHOO OHU OLEHEHBl YHCIOM OauioB OJHM3KUM K

MHWHUMAJIbHOMY, HCKOTOPBIC ITPAKTUYCCKUC HABBIKKU HEC C(i)OpMI/IpOBaHI)I.
MuHUMaIbHBINA OLICHKY «HEYAOBJIETBOPUTECJIBHO» 3a4CIIy’)KUBACT CTYJCHT, HE

YPOBEHB «2» OCBOMBIIMK 3HAaHUS, YMEHHUSA, KOMIIETEHIIMM W TEOPETUYCCKHUI
(HeyIOBJIETBOPHUTE | MaTepuall, ydyeOHbIC 3a/laHUs HE BBIOJIHWI, MIPAKTHUYECKHE HABBIKU HE
JIbHO) c(OpMHPOBAHBI.

Texyuue 3aJ0JKEHHOCTH 110 HE BBINOJIHEHHBIM MPAKTHUYECKUM padoTaM,
3alIUTe MPaKTUYECKHMX pabOoT W  KOHTPOJbHBIM paboTaM JOJKHBI  OBIThH
JUKBUIUPOBAHbl B T€UEHUE HEAENHU IOCJE CPOKa, 0003HAYEHHOIO0 B TEMaTUYECKOM
IUTaHE MPaKTUYECKUX paldoT, BO BpeMsl ompenensemMoe npenoaasareneM. OTpadboTku
MPAKTUYECKUX PA0O0T OCYIIECTBIISIIOTCSA TOJIBKO B MPUCYTCTBUH U MOJ PYKOBOJICTBOM
nabopaHTa, KOTOPBIM Ha3HAYaeT BPEMs OTPaOOTKH.

Buibl TEKyIIEro KOHTPOJIS: 3alUTa IPAKTUYECKUX pabOT, KOHTPOJIbHbBIE
paboTHI.

Buibl IpOMeKyTOYHOr0 KOHTPOJIS O TUCHUIIIMHE: HK3aMEH.

7. Y4eOHO-MeToAMYeCKOe M HH(POPMALIMOHHOE 00ecTiedeHne TN CIUTITIHHbI

7.1 OcHoBHas JquTEpaTypa

1. Byposa, T.E. be3onacHoCTb NPOJIOBOJLCTBEHHOTO ChIPbS U MPOIAYKTOB
nutanus : yueouuk / T.E. BypoBa. — Caunkrt-IlerepOypr Jlans, 2020. — 364
c. — ISBN 978-5-8114-3968-3. — TekcT: aneKkTpoHHbIH // JIaHb: 3JIeKTpOHHO-
oubnmoteunas cuctrema. — URL.: https://e.lanbook.com/book/130155.

2. BBenenue B HaHoTexHojoruwo : yueOnuk / B.M. Mapronun, B.A. XKabpes,
I".H. JlykpsnoB, B.A. Tynuk. — Canxkr-IletepOypr : Jlans, 2012. — 464 ¢c. —
ISBN 978-5-8114-1318-8. — TekcT : snekTpoHHbIN // JlaHb : 3JEKTPOHHO-
oubnroreunas cuctema. — URL: https://e.lanbook.com/book/4310.

3. VHHOBalMOHHOE PAa3BUTHE TEXHUKHU MUILEBBIX TEXHOJIOTHH : yueOHOe mocoodue
/ C.T. Antunon, A.B. Xypasnes, /I.A. Kazapues, A.I'. MopaacoB ; mon
penakiueit B.A. [Tanpunora. — Cankrt-IlerepOypr : Jlans, 2016. — 660 ¢. —
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ISBN 978-5-8114-2075-9. — Tekct: aieKTpoHHbIH // JlaHb: 3JIEKTPOHHO-
oubnnoreunas cuctema. — URL: https://e.lanbook.com/book/74680.

4, Hlexonnuna, T.B. ®OuU3NKO-XMMHUYECKHME OCHOBBI M OOIIHME IPUHIIUIIBI
nepepaboTKH PacTUTEIBLHOIO ChIphs : ydeOHoe mocodue / T.B. Illekonauna,

E.A. OnbxoBaroB, A.B. CrenoBoil. — 2-e¢ u3g., crep. — Cankr-IlerepOypr :
Jlanb, 2018. — 208 c. — ISBN 978-5-8114-2697-3. — TekcT : 27eKTpOHHBIN//
Jlanb: AIIEKTPOHHO-OUOIMOTeUHAS CUCTEMA. — URL:

https://e.lanbook.com/book/108321.

7.2. JlonoJTHUTEIbHASA JIUTEPATypa

1. banabanoB B. U., Umenko C. A. Hanomarepuansl ¥ HaHOTEXHOJOTHUU B
cesnbckoM xo3sicTBe- MockBa : PAY-MCXA uMm. K. A. Tumupszesa, 2011. -
290 c.

2. I'mazko B.U., benomyxoB C.JI. HaHoTexHONOrMM W HaHOMAaTepuaibl B
cenbckoM xo3daiicTBe.- M.: M3a-Bo PI'AY-MCXA umenu K.A. Tumupssena.-
2008.- 227 c.

3. ®enopenko B. @. IlpuopuTeTHble HaNpaBICHUS U PE3yNbTAaThl HAYYHBIX
UCCJENOBAHNNM 1O HaHOTexHosorusaM B uHTepecax AIIK. - MuHucTEpCTBO
cenbckoro xossucrBa Poccuiickor ®Depepaunn, Poccuiickuii HayyHO-
UCCJIEIOBATENLCKUI MHCTUTYT HMHQPOPMALMM M TEXHUKO-DPKOHOMHYECKHUX
UCCJIEI0BAHMIM 1o MHXEHEPHO-TEXHUYECKOMY o0ecreueHuno
arponpoMbIIUIeHHOTO KoMiuiekca (noc. Ilpapnunckuii, Mock. 0011.). - MockBa
: Pocundopmarpotex, 2010. - 234 c.

7.3 MeToanyeckne yKa3zaHus, peKOMEH/IAIUM U IPyrue MaTepuajibl K 3aHATHIM

1. benomyxoB C.JI BeimosHeHHe KypCOBOrO MPOEKTa IO JAUCIHUILUIUHE
"Metposiorusi, CTaHmapTH3alMs W CepTUPUKANMS  PACTCHHUEBOIYECKOU
npoaykuuu': meroguueckue ykazanus — M.. PIAY-MCXA wumenn K. A.
Tumupszena.- 2015. - 39 c.

8. Ilepedyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
«/AHTEepHeT», HEO0OXOAMMBIX IJIS OCBOCHUS AUCHUIINHBI

1. http://metrob.ru/ (oTkpsITHII KOCTYI)
2. www.cas.org/Scifinder/scicover2.html (oTkpbIThIi 1OCTYIT)

9. Onucanmne MatepuaIbHO-TEXHUYECKOHN 0a3bl, HEOOXOIMMOM IS OCYIIECTBICHHUS
00pa3oBaTeIbHOIO MpoIecca Mo JUCIUTIINHE

Tabnuma 8
CeneHus 00 00ecrie4eHHOCTH CIENNATM3MPOBAHHBIMY ayAUTOPUSIMH,
KaOMHeTaMM, JA00PATOPUSMH

HanmeHnoBaHMe crieniuaJbHbIX
MOMeIlleHU U MOMeLleHU i 115 OcHalEeHHOCTH CNeNUAIbHBIX MOMEIleHU U
CaMOCTOAITEJIbHOM padoThI (Ne NOMeIIeHHI VI CAMOCTOSATEJIbHOI padoThl
y4eOHOro kopmyca, Ne aynuropun)
1 2
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JlekunoHHast ayAUTOPHsL, ydeOHas
nabopatopus (yueOHBIH KOpITyC
Ne 6, Ne 330)

1.YcrpoiictBo s cymku ocyasl [13 -2000 1 mr. (MaB.Ne
558405/3)

2. Ixad mns xum. nocyast 1 mr. (MaB.Ne 558596)

3. lka¢ ans xum. peaktuBoB 1 mwt. (MHB.Ne 558596/1)

4 MynbreMuuiiHasl yCTaHOBKA B KOMILJIEKCE C KOMITbTEPOM
1 mr.(MuB.Ne 558883, MuB.Ne 591717/1, uB.602449,
NuB.Ne 602471)

5.Cymunbhsnii mkag PD 115 1 m.(MuB.Ne 558344)

6. Moiika naboparopnas 7 mt. (MuB.Ne558595/1,
NuB.Ne558595/2, NuB.Ne558595/3, MuB.Ne558595/4,
NuB.Ne558595/5, NuB.Ne558595/6, uB.Ne558595)
7.Borrsoxaoi mkad 4 mr. (MuB.Ne558597/1, UnB.Ne558597,
NuB.Ne558597/2, NuB.Ne558597/3)

8. mabopaTopHsIii cTon — 30 T

9. Jlocka memnoBast — 1 miT.

10. Ctyn Tabyper — 30 mir.

Jlexumonnas aynuropus (y4eOHbII
kopiyc Ne 6, Ne 333)

1.Crenp «Ilepuonnueckas tabdia. J[.1. MenngeneeBa» 1mir.
(MuB.Ne101237/1)

2.MynbTUMUIUITHAS YCTAaHOBKA B KOMILIEKCE C
koMmmeroTepoM (MuB.Ne 591717/1, MuB.Ne558882/3, 1uB.Ne
591711/1)

3. Tpubyna 1 mr. (MuB.Ne591742/1)

4. CtoJibl TUCHMEHHEIC - 2 IIT.

5. ocka menoBast — 1 miT.

6.11apThl — 18 miT.

7.Ctyn Tabypet — 36 miT.

VYuebnas naboparopus (yaeOHbII
kopryc Ne 6, ayn. Ne 318)

1.Crnextpodoromerp YO — 1t (MuB.Ne210124000558362)
2.Cnexrpoporomerp UK-Dypbe — 1t
(MuB.Ne210124000558827)

3.Ipuntepst 2 mwt. (MuB.Ne 558882/69, uB.Ne 601476)

4. MonuTtops! (UHB.Ne

5. anmapaTtHo-niporpaMMubiid komiuieke Clarus 600C/D/S/T
Mass (MuB.Ne 210124000558361)

6. Ananuzatop opranundeckux Bemiects  API 2000TM
LC/MSMS (MuB.Ne 210124000558258)

7. Ileuats aBTOMaTHueckas kpyrias (Mas.Ne 593320)

8. KnmaBuatypa Sven Basic 300 2 mt (MuB.Ne 592302,
NuB.Ne 592303)

9. Meie A4Tech OP-720 USB 2mr(MuBNe 592225, HBNe
592226)

10. Becwi anexktpon. SC4010 1t (MuB.Ne 35078/2)

11. Becol anamutuaeckue lmrt (MaBNe 558408)

12. lIxad BerTspxHoM 1 it (MuBNe 558507/2)

13. motika naboparopaas MJI -M 1t (MuBNe 558595/6)
14.IIpoueccopst 3 it (MuBNe 558788/134, TuBNe
558788/138, NuBNe 558788/135)

15. IIpu6op ATICO-7 1mr. (MuB.Ne 31116)

16. cron mabopatopHseIid — 6 mIT.

17. Ctyn tabyper — 15 .

VYyeOnas naboparopus (yaeOHbII
kopryc Ne 6, aya. Ne 101)

1. Becwr rexunueckue 2 mrt. (MuB.Ne553810,
NuB.Ne558408/6, )

2. MarnutHas memainka ¢ mogorpeBom 4 mr. (MuB.Ne
560473, NuB.Ne 560473/1, NuB.Ne 560473/2, IuB.Ne
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560473/3, NuB.Ne 560473/4)

3. KoMmuiekT a1 npoBeACHUS JJIEKTPOXUMUYECKOTO
ananu3a 1 mr. (MaB.Ne 560100)

4. Konopumerp HANNA ¢-205 2 mt. (MuB.Ne 560480,
NuB.Ne 560480/1)

5 Cymmnbnsnii mkad FD115 1mr. (MaB.Ne 558344)

6. Muxkp. "Heodot"21 1 mt (MuB.Ne 33696)

7. Ctyn tabyper 10 mrT.

8. Cton 1abopaTopHBIi 5 1IT.

VYuebOnas naboparopus (yaeOHbII 1. ITpu6op nepusarorpad 1 mr. (MuaB.Ne 31080)
kopmyc Ne 6, ayza. Ne 108) 2. Becwr ananmutuy. Vibra AF-R220CE 1 mt (MuaB.Ne
558257)

3. CTOJI NMChMEHHBIN 3 MIT.

4. Ctynps 10 mir.

Ywuranbnsii 3an (LlenTpanbpHas Jlst caMmocTOsATEbHON PabOThI CTY/ICHTOB
Hay4Has oubmmoreka um. H.U.
JKenesHona),

KoMHaTtel camonoaroToBKu
(OOIIEKHUTHS)

10. MeToanueckue PEKOMEHAAIMNHA CTYACHTaAM 10 OCBOCHUIO NTUCHHUIIIMHBI

Jlnst ocBoeHMsT TUCHMIUIMHBI «HaHOTEXHOJIOTMKM W Marepuajibl B KOHTPOJIE
KauecTBa TMPOAYKIMM  PACTEHUEBOJCTBA»  CTYJICHTaM  HEOOXOJUMO  HMETh
peKoMeHTyemMbie yueOHble mocoOus. [Ipu OCBOECHMHM KaXI0M U3 TeM JUCIUTLINHBI
CTYIEHT JOJDKEH BHHUMATEJIBHO M3YYUTh M 3aKOHCIIEKTUPOBATh MaTepUal IO 3TOi
TeMe, TOATOTOBUTHCS K BHITIOJIHEHUIO MIPAKTUYECKON pabOThI, BBITIOIHUTE ATy paboTy
B J1a0OpaTopuu U 3alUTUTH €. J{JIs1 CaMOKOHTPOJISl CTYACHT JIOJDKEH MOJIb30BaAThCS
MEPEYHEM BOIIPOCOB ISl CAMOCTOSITEIbHOIO U3YYEHUS JUCUUILIUHBI 1151 TOATOTOBKHU
K KOHTPOJIBHBIM paboTaM U IK3aMeHY.

JIns KOHCHIEKTUPOBAHUS MaTEpPUalOB 3aHATHI PEKOMEHIYETCS 3aBECTHU
OTIEIbHYIO TeTpaab u3 18 muctoB. KOHCIIEKT KaKIOTO 3aHATHS CJIEAyeT HAYWHATH C
Ha3BaHMS TEMbl W YyKazaHus JaThl €ro MpoBeaeHUs. Bce 3aroioBku pasnenioB
Marepuaiia CIeayeT YEeTKO BBbIJCIATh, HalpuMep, MoAdyepkuBaHueM. Bo Bpewms
3aHSATUSA CHEAyeT BHUMATEJIBHO CJIEIUTh 3a XOJOM MBICIU TIpenojaBareis u
3aMUChIBATh BAKHEUIIINE OMPEACIICHUS, Pa3bsICHEHUS U T.I. Takke HY>KHO CTapaThCs
BOCIIPOU3BOJIUTh B KOHCIIEKTE PUCYHKM U TaOJUIbl, KOTOPHIC JIEMOHCTPHUPYET
npenoaaBaresib. MaTepuan, KOTOPBI KaXeTcs CTYyACHTY HEJOCTATOYHO MOHSITHBIM,
ciemyeT mpopadboTaTh MO PEKOMEHIYEMO JINTEpaType U BOCIIOJIB30BATHCS TTOMOIIIBIO
npenojaBaresnisi. PaboTaTe ¢ KOHCIIEKTOM HYXKHO €KEHEJEIbHO, BHOCS B HErO CBOH
JOTIOJIHEHUS, 3aMEYaHUsi U BOMPOCHI (AJIsI 3TOrO0 B TETPAaU CIEAYET OCTaBIISThH
UIMPOKHUE TOJIS).

JIist OoATOTOBKM W (PUKCHPOBAHUS MPAKTUYECKUX Pa0dOT CIeAyeT 3aBECTH
OTIebHYI0 TeTpanb u3 18 muctoB (mpaktwueckuit xypHan). [Ipu moarotoBke k
MPaKTUYECKON paboTe cleayeT cocTaBUTh kpaTkuit (1-1,5 cTpaHuUIlbl) KOHCIEKT
TEOPETUYECKOro MaTepualia, Ha KOTOPOM OCHOBaHa JaHHas padota. ljiss mOAroTOBKU
KOHCTIEKTa  HUCMOJB3YIOT  TJIaBhl ~ Y4e€OHOTO  IMOCOOMS, PEKOMEHJIOBAHHBIC
IpernojiaBaresieM M KOHCHEKT, 3alMCaHHbI Ha 3aHATHU. Takke Mpu JIOMaIIHeH
CaMOCTOATENbHOM MOJArOTOBKE K MPAKTUYECKOW paboTe HY>KHO HAa4epTUTh TaOJIUILIbI,
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IpUBEIEHHBIE B IPAKTUKYME, U IPOU3BECTU HEOOXOAUMBIE JIJISl IPOBEIEHUS paOOTHI
pacuérbl. /lomamiHsAs MOATOTOBKA SBJIAETCS HEOOXOIUMOWM YacThlO MPaKTUYECKOU
paboTel. be3 Heé HEBO3MOXKEH OCMBICIECHHBIM MOAXOA K  BBIIOJIHEHMIO
HKCIIEPUMEHTOB U u3MepeHuil. KpoMme Toro, orpaHnyeHHOe BpeMsi, OTBOJUMOE Ha
BBINIOJITHEHUE MPAKTUYECKOW paboThl, TpedyeT XOpOIIO CKOOPAMHUPOBAHHBIX
NEUCTBUM  CTyJeHTa, K KOTOpPbIM TakXe HEOoOXOOuMO  IpPEIBAPUTEIHLHO
noarotoBuThes.  I[locie  3aBepiieHHs  IKCIEPUMEHTAIbHOW  4YacTH  pabOTHI
HEOOXOJMMO MPOU3BECTH 00pabOTKY MOMYyYEHHBIX PE3YyJIbTaTOB, CAENIATh BHIBOIBI U
3alIUTUTH PaboTy y MpenoaBaTes.

B xome 3aHATHS HYXHO aKTHBHO paboTaTh, OTBe4Yass Ha BOMPOCHI
IpenojaBaTenisi, y4yacTBYsS B AHCKYCCUM U 3a/laBasg COOCTBEHHBIE BOMPOCHI IS
YSICHEHHSI CIIO’KHOTO JIJIsl TOHUMaHUS MaTepuaa.

Ha mepBoM 3aHATUM BCE CTYACHTHI 3HAKOMSTCS C MPaBWIAMH TEXHUKH
0€3011acCHOCTH U 0053aHbI CTPOTO BBIMOJIHATEH UX MIPU MIPOBEICHUU BCEX PaldOT.

[Tponyck  3aHsTHii 0€3 yBaXWUTENbHOM MPUYUHBI HE  JIOMYCKaeTCs.
3a10JKeHHOCTH  (NIPOIYILIEHHbIE  MpakTU4Yeckhue  paboThl,  HEBBIIIOJHEHHBIC
KOHTPOJIbHBIE PA0OTHI) JOKHBI OBITh JMKBUAUPOBAHBL. TeKyline 3a0KEHHOCTH
0 KOHTPOJIbHBIM paboTaM M 3al[UTe MPaKTUYECKUX pPabOT JOJDKHBI OBITH
JUKBUIUPOBAHbl B TEUEHUE HEAENHU IOCJIE CPOKa, 0003HAYEHHOIO B TEMaTUYECKOM
IJIaHEe MPAKTUYECKUX padoT, BO BpeMs ompeaensaeMoe npenojgasareneM. OTpaboTku
MPAKTHUECKUX PaboT OCYIIECTBIIAIOTCS TOJIBKO B MPUCYTCTBUU M TIOJ] PYKOBOACTBOM
1abopaHTa, KOTOPBIM Ha3HAYAeT BPEMs OTPAOOTKH.

CamocTtosiTenbHast paboTa CTyAeHTOB o aucuuiminHe «HanorexHomoruu u
MaTepuagbl B KOHTPOJE KadecTBa MPOAYKIIMH PACTEHHUEBOJICTBA» 3aKIIOYAETCs B
CUCTEMATUYEeCKON paboTe ¢ y4yeOHOM NHUTEepaTypod W JIEKUUSMHU, MOATOTOBKE K
paKTUYeCKUM paboTaM M  KOHTPOJbHbIM  paboram. Ocoboe MecTo B
CaMOCTOSITENIbHOM paboTe 3aHMMaeT IMOATOTOBKA CTYAEHTAa K MPaKTHUYECKUM
paboTaM, KOHTPOJbHBIM pPabOTaM M BBINOJHEHHE KYpPCOBOI'O IMPOEKTa, KOTOpbIE
MO3BOJIAIOT OCYLIECTBISATh YCBOGHHE Y4YEOHOro MaTepuaja, NMPUBUBAIOT HABBIKU
MOMCKa HEOO0XOoauMOW WH(OpMaMU U HEOOXOIUMBIX B OymyIIeH MpaKkTHYECKOM
JeSITEIbBHOCTH MarucTpoB.

Buabl u gopmbl 0TPa0OTKH NPONMYIEHHBIX 3AHATHI

[IpomymieHHbIe JEKIIMK CTYJEHT OTpabdaThiBa€T CaMOCTOATEIBHO, H3ydas
y4eOHUK U TOTIOTHUTEIBHYIO IUTEPATYPY O COOTBETCTBYIOIINM TEMaM.

CTyneHT, TpPOMyCTUBIIMK MpakTHYECKHEe paboThl, 005A3aH TMOATOTOBUTH
KOHCTIEKT TPOMYIIEHHOW MPaKTUYeCKOW paboOThl M B TMPUCYTCTBUU JabopaHTa
kadenpsl oTpaborath €€ B cBOOOAHOE OT 3aHsATHH BpeMs. CTylneHT 0e3 KOHCIIeKTa
NpaKTHYECKOH paboTel He JomyckaeTcss 1m0 otpabotku. [locie BwImONTHEHUS
MPaKTUYECKON pabOThI Ja0OPAHT B KOHCIIEKTE CTABUT ATy OTPAOOTKH U MOAMKCH.

Texyiue 3a10JKEHHOCTH MO KOHTPOJIBHBIM padoTaM, 3allUTe MPaKTUYECKUX
paboT M 3amMTe KypCOBOTO MPOEKTa JOJDKHBI OBITh JUKBUIAMPOBAHBI B TEUCHHE
HEJeNu Tocle CpoKa, OO003HAaYeHHOIO0 B TEMAaTUYECKOM IUIaHE, BO BpeMs,
OTIpEIEIIIEMOE MTPETOaBaTEIIEM.
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11. MeTonnyeckne peKOMEHIAIMHU NMPeNoAABATESIM 110 OPTraHU3alUuu 00y4YeHust
10 JUCHHUIIHHE

Crneunduka aucturuinHbl «HaHOTEXHOMOTMM W MaTepHallbl B KOHTPOJIE
KaueCTBa NMPOAYKIUH PACTEHUEBOJICTBAY» 3aKJIFOYAETCS B HEPA3PBIBHOW CBSI3U TEOPUU
C IMpakTHKON. TeopeTndeckne 3HaHUsI, KOTOPbIE CTYAEHTHI MOJIy4YaloT Ha JEKIUAX U
IIpU  CAMOCTOSITENIBHOM TMOATrOTOBKE, TMOJATBEPKIAOTCA M  yCBAMBAKOTCSA HA
MPAKTHUECKUX 3aHATUSAX. )i yCTIeITHOTO YCBOCHHS MaTepHralia He0OXOAUMbI 3HAHUS
B 00JacTsSIX HayK MO arpOXMMUH, MOYBOBEJICHUIO U XUMUU B 00bEMe OakanaBpuarta.
[loBbIlIEHHE YPOBHS 3HAHWI y MAarucTpoOB HEPA3phIBHO CBSA3aHO C IOMCKOM H
BHEJIPEHUEM HOBBIX ITyTE€H COBEPUIEHCTBOBAHUS METOAUKHU MTPENOIaBAHMS:

- HCTIOJIb30BaHHE Pa3HOOOPa3HBIX (OPM, METOJOB U NPUEMOB AKTHUBU3AIMH
MIO3HABATEJILHOM JIESITEIbHOCTH yJaluuxcs (B T.4. AKTUBHBIX U HHTEPAKTUBHBIX );

- WUCIOJIb30BAaHWE HAIJISJHONO Marepuana: TaOJMI, PHCYHKOB, CXEM,
JIEMOHCTPALIHS OIIBITOB;

- peleHne pacyETHBIX U AKCIIEPUMEHTAJIbHBIX 33/1a4, KaK METOJl 00yUEHUS;

- KOMITIbIOTEpU3aLusl OOy4EHUS;

- HCIIOJIb30BAHME Pa3IMUYHBIX ()OPM OpraHU3alMU CaMOCTOSITEILHOM paboOThI
CTYJICHTOB: UHJIUBUyaJbHasl, TPYNIIOBasl, KOJJIEKTUBHAS;

- OpraHu3alys WHAMBUAYaJIbHON paOOThl CTYAEHTOB C YYETOM YpPOBHS
MOATOTOBKU;

- CHCTEMAaTHYECKUI KOHTPOJIb 3HAHUH B Mpoliecce 00yUYEeHUsI.

IIporpammy paspadoraJn: ™

=

Jmutpesckas N.W., a.c.-X.H., TOUEHT

benonyxor C.JI., 1. ¢.-X. H., mpodeccop
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PEIIEH3UA

Ha pa6ouyo nporpammy aucuuniunsl 51.B.JIB.02.01 «HaHoTeXHOJ0rMH U MaTePUAJIbI B
KOHTPOJIe KauyecTBa NpoAyKuuu pacteHueBoacTsa» OIIOII BO no nanpasiaenuro 35.04.03 —
«ATpPOXHMHS U arPONIOYBOBeCHHE», HANIPABJIECHHOCTh «XHMHKO-TOKCHKOJIOTHYECKUI 1
MHMKPOOHOJI0rHYeCKH i aHAIu3 00beKTOB arpocdepb» (KBaaudukanus BHITYCKHUKA —
Marucrp)

Ceperunoit M.W., mpodeccopom kadenpsl arpoHOMUYECKOW, OMOJOTHUUECKOW XUMHUU H
panuonorun, ®I'6OY BO Poccuiickuii rocynapcTBeHHbIH arpapHbiil yauBepcurer - MCXA nMmenu
K.A. TumupszeBa, TOKTOpOM OHOJIOIMUECKHUX HAyK ([ajee IO TEeKCTY PEleH3EHT), MpOBEACHA
perier3ust padoueit nporpammel guctuminael b1.B.J1B.02.01 «HaHOoTeXHOIOTHU M MaTepHallbl B
KOHTpOJIe KauecTBa mnpoaykuuu pacteHueBojctBay OIIOII BO mno nanpasnenunro 35.04.03 —
«ATrpoXUMHSl U  arpoIOYBOBEACHME», HANPABIEHHOCTh «XHMMHMKO-TOKCUKOJIOIMUECKUNH U
MHUKPOOHMOJIOTHYEeCKH aHaIu3 00BeKTOB arpocdeps» (MarucTparypa), paspadorantoit B PI'bOY
BO «Poccuiickuii rocynapctBeHHbli arpapsbiii yausepcureT — MCXA umenu K.A. TumupsizeBay,
Ha Kadenpe xumuu (paszpabotuuku — benomyxoB C.JI., mpodeccop kadenpsl XUMUHU, TOKTOP
CeJIbCKOXO035MCTBEHHBIX Hayk, [ImutpeBckas W.W., nmpodeccop xadeapbl XumMum, AOLEHT, JOKTOP
CEJIbCKOXO03SUCTBEHHBIX HAYK).

PaccmoTtpeB npesicTaBieHHbIE Ha PELEH3UI0 MaTepUallbl, PELIEH3EHT MPUILIET K CIEAYIOLUM
BBIBOJIAM:

1. IpenpsBnennas padouas nporpamma auciumuimasl b1.B./1B.02.01 «HanorexHonoruu u
MaTepuaibl B KOHTPOJIE KauecTBa MPOAYKIIMH PAacTEHHUEBOACTBa» (nanee mo tekcty [Iporpamma)
coomeemcmeyem TpeboBanusM @OI'OC mno wHampaBmenuio 35.04.03 — «Arpoxumus u
arpomoyBoBesieHue». IIporpamma codepowcum Bce OCHOBHBIE Das3ielibl, coomeemcmeyem
TpeOOBaHUSAM K HOPMAaTUBHO-METOINYECKUM IOKYMEHTAM.

2. llpencraBnennas B I[Iporpamme akmyansHocms yueOHOW ITUCHUIUIMHBI B paMKax
peanuzauuu OIIOIT BO mne nodnescum commenuro — AUCHMILIAHA OTHOCHTCS K 4YacTH,
dbopMupyeMoil yuacTHUKaMHu 00pa30BaTeIbHBIX OTHOIIECHUH yuebHoro nukia — b1 B. [IB.

3. Ilpencrasnennsie B [Iporpamme wuenu RUCUUIUIMHBL coomeemcmeyiom TPeOOBAHUIM
®I'OC nanpasnenust 35.04.03 — «ATpOXUMUS U arpOIIOYBOBEICHUECY.

4. B cootBerctBuu ¢ [Iporpammoii 3a nucrummuoit b1.B.JIB.07.01 «HanotexHonoruu u
MaTepHuaibl B KOHTPOJIE KayecTBa MPOIYKIIMHA PACTCHUEBOJICTBAY 3aKPEIUICHO 3 KOMRemeHUuu.
Jucuunnuua b1.B.JIB.02.01 «HaHoTexHOJOrMM M MaTepualibl B KOHTPOJE KadecTBa MPOIYKIIMU
pacTeHMEBOJCTBAY W NpencTaBieHHas [IporpamMma cnocodma peanusoeamsb MX B OOBSBIECHHBIX
TpeOOBaHUSX.

5. Pesynomamut o0yuenusn, npencraBieHHble B [Iporpamme B KaTeropusix 3HaTh, YMETb,
BIQJIETh coomeemcmgylom crenuduke U COACPKAHUIO TUCHUIUIUHBI U  JeMOHCMPUpPYIOm
B03MOHCHOCHb TIOTYUYEHUS 3asBJICHHBIX PE3YJIbTAaTOB.

6. O6mas tpynoémkocts aucuurinabl b1.B.JIB.02.01 «HanoTexHonornu u Marepuaibl B
KOHTpOJIC KauecTBa MPOAYKIIUN PACTEHUEBOJICTBA» COCTAaBIsIeT 3 3a4€THBIX eAuHMIBI (108 wacoB).

7. VHdopmamuss o B3aMMOCBSI3M H3Y4aeMbIX JUCHUIUIMH M BOINPOCAM HCKIIOYEHUS
nyOnupoBaHUS B COJEp’KaHUU AUCLUIUIUH coomeemcmeyem IeUCTBUTENbHOCTH. JlucuuminHa
b1.B./1B.02.01 «HaHOoTexHOIOTMM W MaTepuanbl B KOHTpPOJE KadyecTBa MPOIYKIHUU
pacTeHUEBOCTBa» B3auMocBsizaHa ¢ apyrumu auctuminHamMu OIMOIT BO u YyeOHoro miaHa mo
HanpasieHuio 35.04.03 — «Arpoxumusi U arpornovYBOBEICHHUE» U BO3MOXKHOCTH JTyONUPOBaHHS B
COJIep’)KaHUU OTCYTCTBYET.

8. IlpeacraBnennas  Ilporpamma  mpenmojiaraeT  HCIOJIB30BaHHE  COBPEMEHHBIX
00pa30BaTeNbHbIX TEXHOJOTUH, HCHOJb3yeMble MpU pealu3aluy pPa3IWYHbIX BHUJOB yueOHOMU
paboTtbl. @opMbI 00pa30BaTEIbHBIX TEXHOJIOTHI_coomeemcmayom cienruke JUCIUTUINHBL.

9. IIporpamma aucnummuasl 51.B.JIB.02.01 «HaHOTEXHOJOTHU B MaTepHAIBI B KOHTPOJIE
Ka4yecTBa MPOIYKIIMK PACTEHUEBOACTBAY HE MPEAINOaraeT 3aHsATHs B MHTEPAKTUBHOM (opme.
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10. Buapl, conmepxkaHue € TPYAOEMKOCTH CaMOCTOSITEIBHOW pabOTBl  CTYJCHTOB,
npezcTaBieHHbie B [Iporpamme, coomeemcmeyiom TpeOOBaHHSM K TOATOTOBKE BBITYCKHHKOB,
coaepxamumcst Bo @I'OC BO nanpapnenus 35.04.03 — «ArpoxXuMus U arporiOYBOBEICHHE.

11. IlpencraBnennsie u onucanuele B Ilporpamme Qopmbl mekyuerl OUEHKHA 3HAHUN
(koHTpOJIbHBIE PAOOTHI, 3aIIUTA MPAKTUICCKUX PAbOT), coomeenmcmayiom crieliuGuKe AUCIUIUTAHBI
U TpeOOBAHUSM K BBIITYCKHUKAM.

dopma NpOMEKYTOYHOTO KOHTPOJISL 3HAHMU CTYIEHTOB, mpemxycMorpeHHas [Iporpammoit,
ocyIIecTBIsieTcss B (opMe 3adera C OLIEHKOH, YTO coomeemcmeyem CTATyCy TUCHMILIMHBI, Kak
JTUCIUTIIMHBI BapUaTUBHOW 4acTu ydeOHoro mukia — bl. B. ®I'OC wnanpasnenus 35.04.03 —
«ATPOXUMHUS U arpONOYBOBEACHHE).

12. ®opmbl onleHKM 3HAHUM, IpezcTaBieHHbIe B [Iporpamme, coomeememayiom crienuduke
JTUCIUILIMHBL U TPEOOBAHUSIM K BBIITYCKHUKAM.

13. YueOHO-MeTOIMYECKOE  OOEeCreueHrue  TUCIHUIUIMHBI  IPEJICTaBICHO:  OCHOBHOM

auteparypoir — 4 wucrounuka (yudeOHBIC [MOCOOMs), OMOJHUTCIBHONW JIMTEpaTypoid — 5
HAUMEHOBAHHUSI, METOJUYCCKIUMH yKa3aHUsMU — | ucTouHUK, IHTepHET-pecypchl — 2 UCTOYHHKA U
coomsemcmgyem  TpeOoBaHusiM  DI'OC  nampaBnenus 35.04.03 —  «Arpoxumus #
arporOYBOBEICHUEY.

14. MatepuanbHO-TeXHUYECKOE oOOecreueHre AMCLUUIUIMHBI COOTBETCTBYET cHenuduke
mucuuuael 51.B.J/1B.02.01 «HanoTexHOMOTHE UM MaTepuaibl B KOHTPOJE KadecTBa MPOIYKIUU
pacTeHHEBOACTBAa U O0ECIEUMBAET UCIOIb30BAHUE COBPEMEHHBIX 00pa30BaTENbHbIX, B TOM YHCIIE
MHTEPAaKTUBHBIX METO/I0B OOyUEHUSI.

15. Meroauueckue  pEeKOMEHJALMM  CTyJEHTaM U  METOJUYECKHE  PEKOMEHJAIUH
IPEoIaBaTess M 110 OpraHU3ali O0Y4YeHHUS 1O JUCHUIUIMHE JAI0T MPEICTaBlIeHHE O crennupuke
oOyuenus no aucuuruimae b1.B.J1B.02.01 «HanoTtexHonoruu u mMatepuanbl B KOHTPOJIE KauecTBa
IPOJYKIIMH PACTEHUEBOJICTBAY.

OBIIUE BbBIBO/bI

Ha ocHOBaHMM IpOBEACHHOW PELEH3MM MOXHO CHAENAaTh 3aKIOYEHUE, YTO XapakTep,
CTPYKTypa | cojepkanue padoueil nporpammsl nucuuruinabl b1.B.JIB.02.01 «HanotexHomoruu u
MaTepuaibl B KOHTpoJIe KadecTBa Mpoaykuuu pacteHueBojcTBa» OIIOII BO mo nampasieHuto
35.04.03 — «Arpoxumus 1 arpornoYBOBEJICHUEY, HAIIPABICHHOCTb «XUMHKO-TOKCUKOJIOTUYECKUNA U
MHKPOOHOIOTHYECKUH aHamu3 00BeKTOB arpochepbl» (KBaTH(pUKAIHA BHITYCKHHKA — MATHCTD),
pazpaboranHas  benonmyxoBeiM  C.JI.,  mpodeccopoMm  Kadeapel  XUMHUH,  JOKTOPOM
CeNIbCKOXO35MCTBEHHBIX Hayk, Jmutpenckoit W.U., npodeccopom kadeapbl XuUMHH, IOLEHTOM,
JIOKTOPOM CEJIbCKOXO3SMCTBEHHBIX HayK, cooTBeTCTBYeT TpeboBaHusiMm @I'OC BO, coBpeMeHHBIM
TpeOOBaHUAM SKOHOMMKH, PbIHKA TpyJda M IMO3BOJIUT MU €€ peaau3aliM YCIEUIHO 00ecleyHuTh
(dbopMupOBaHUE 3aBIEHHBIX KOMIIETEHIINH.

Penenszent: Cepernna U.U., mpodeccop xadenpsr arpoHOMUUECKONH, OMOIOTHUECKOM XUMUU U
panuosnoruu, Poccuiickuii rocy1apcTBEHHBIH arpapHbIii yHHBepcheT MCXA UMEHH
K.A. TumupsizeBa, TOKTOp OMOJIOTUYECKUX HAYK P
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