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AHHOTAIHSA
pado4eii nporpammsbl yueOHoii nucuunianabl b1.B./1B.04.03
«PuU3H0J10TUsI MUKPOOPTraHU3MOBY, IS MOATOTOBKH 0aKajaaBpa mo
HanpasjaeHno 35.03.03 Arpoxumusi 1 arpono4BoBeIeHUE, HANIPABJIEHHOCTh
Arpoxumuyeckoe odbecnedyeHue arporexnosiorui, 'eonnpopmanmnonsoe odecne-
YeHHE MOYBEHHO-3¢MEeJIbHBIX PeCypPCOB

Ieab ocBOCHUST TUCHMIIJIHHBI

Llenpro ocBoenus mucuurimibl b1.B.J1B.04.03 «®u3nonorus MEKPOOPraHms-
MOBY SIBJISIFOTCS (POPMHUPOBAHKE y CTYACHTOB YHUBEPCAIBHBIX KOMIIETEHIUH (MHIM-
karopel) YK 1.1 YK-1.1; YK-1.2; YK-1.3; VK-1.4; YK-1.5; YK-6.1; YK-6.2; YK-6.3;
VYK-6.4; YK-6.5, o06ecneunBarOliX KOMIUIEKC TEXHOJIOTHUECKOH MOATOTORKH IO CO-
BPEMECHHBIM HAIPABJICHUSIM arpOXUMHHM, MOYBOBEICHUS, MUKPOOMOJIOTUN, OMOTEX-
HOJIOTMH, arpOHOMUM M (POPMHPOBAHME MPEACTABICHUI 00 OCHOBAX CTPOCHHS U
CBOMCTB MOJIEKYJISIPHBIX CTPYKTYP, XapaKTEPHBIX Ui MAKPOOPraHU3MOB, OMOXHMH-
YECKMX M KMHETUYECKUX XAPAaKTEPUCTHKAX POCTA U METAOOIMYECKUX MyTEH MUKPO-
OPraHMU3MOB, 4 TAKXE MU3YUYECHUE OCOOEHHOCTEH peryysinuu Metadoiim3ma MUKPOOP-
TFaHU3MOB B COOTBETCTBUHU C (POPMYIMPYEMBIMH KOMIIETEHIUSMU C MPUMEHEHUEM
COBPEMEHHBIX HMH(POPMAIUOHHO-KOMMYHUKALIMOHHBIX TEXHOJOTUNA Ui PELICHUS
HAYYHBIX, YYEOHBIX, MPAKTUYECCKUX, METOAMYECKUX, WH(POPMALMOHHO-TOUCKOBBIX
3a/1a4 B OMOJIOTMYECKMX HAyKax M peaau3auuu COOCTBEHHBIX 3HAHWI B MHHOBALIMOH-
HBIX C()EpAX €CTECTBEHHBIX HAYK.
3agauu AMCUMIIMHBI:

> nojrydyeHue 0a30BbIX MPEACTABICHUH O CTPOEHUH, CBOMCTBAX U (DYHKIIH-
X MaJIBIX ¥ OOJIBINUX MOJIEKYJ KJIIETOK MUKPOOPTaHU3MOB, IPOLIECCaxX TPAHCIOPTA U
MUTaHUs MUKPOOPTAHU3MOB, POCTE U PA3BUTHH, A TAKXKE MPOLIECCAX, TPOUCXOISIINAX
B KJIETKaX W 00€CMEYNBAONINX KUZHEACITETbHOCTh OaKTEPHIA;

»  -TIOJyYEHUE MPECTABICHUS O MPUKIIAJHBIX aCTIEKTaX METOIOB KYJIbTH-
BUPOBAHMS U BO3MOXKHOCTSIX PETYJIALMK OOMEHA BEIMIECTB [T MCMOJIb30BAHMUS B
OMOTEXHOJIOTHYECKON MPOMBILIIEHHOCTH,

»  BhajeHWe HGOpMAIHE O Pa3TMYHBIX METOIaX KYJITUBHPOBAHUS
OLICHKA BO3MOYXHOCTH IMPUMEHEHHUSI 3TUX METOJIOB UTs 3aBIICHHBIX LETCH;

»  mpuoOpeTeHUs HABBIKOB padOThl ¢ MUKPOOPTaHMU3MAMHU;

»  yMmeHue 000CHOBAHHO BHIOMPATh COOTBETCTBYFOIINM METO UCCIIEIOBA-
HUS JUTS PELIEHUS TPAKTUYECKHAX 3a/1a4;

> YMEHHE CAMOCTOSATENBHO pad0TaTh ¢ Y4eOHOM, HAYYHOH M CIIPABOYHOM
JUTEPATYPO, BECTH HHPOPMALMOHHBIA MOUCK.

MecTo TUCHHUIVIMHBI B Y4eOHOM 1WIaHe: /(ucuumimna « Du3nonorus MUKPO-

OpPraHM3MOB)» BKJIFOUEHA B BAPUATMBHYH) YaCTh NEPEUYHS AUCUUIUIMH MO BBIOOPY -
AUCHUNIMHBI (Moay/H) mo BbIOOpy S ([AB.0S). Peammmzaums B pucuunnune «du-
3HOJIOTHsI MUKpoOopranu3MoBy Tpedosanuii ®I'OC BO, OIIOIT BO u yueOHoro mna-
Ha 1o HanpaeineHuto 35.03.03 ArpoxuMus U arporOYBOBEICHUE.

TpeOoBaHusi K pe3yjbTaTamM OCBOCHHSI JUCHUIUIHHBI: B PE3YJIBTATE OCBOE-
HUS JUCIUTUTMHBL (GOPMUPYIOTCS CIEAYIOINIME YHUBEPCATbHBIE KOMIIETEHIUU:
VK-1.1; YK-1.2; YK-1.3; YK-1.4; YK-1.5; YK-6.1; YK-6.2; YK-6.3; YK-6.4; YK-6.5
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Kparkoe coaepxanue TUCHUNIHMHBI
O6bem muctmmmbabl b1.B.J1B.04.03 «®u3nonorus MHUKPOOPraHu3MOB) CO-

CTaBJIAECT 2 3a4ETHBIX CIMHHUILIBI, BCETO 72 Haca, U3 KOTOPhIX 32,25 COCTABISACT KOH-
TakTHas padorta oOyuarolierocs ¢ npenoaaaresnem (16 4acoB 3aHATUS JICKIIMOHHOTO
Tuna, 16 vaca mpakTH4eckue padoTel), 39,75 4acoB COCTABISET CAMOCTOSTEIIbHAS
paboTta oOyyaromierocs (B T.4. BKJIKOYas 9 4aCOB MOATOTOBKH K 3a4eTy). Jlucuuninaa
b1.B.J1B.04.03 «®u3n0a0THsi MUKPOOPTAaHU3MOBY YHATACTCS CTYJACHTaM 2 -T0 Kypca
uHcTuTyTa 300TexHMM M Ouosmormm PI'AY-MCXA wum. KA. Tumupszera. Oto
OMpPaBAAHHO, TAK KAaK 3HAHWS MOJYYEHHBIE B PE3YJbTATE OCBOCHUS AMCLUIIIMHBI
HEOOXOUMBI TS JalbHEHIIEro U3ydYeHusi OMONorndeckux Hayk. CTpyKTypa colep-
JKaHWSl yYeOHOW NUCUMIUIMHBI BKJIFOYAET TAKUE NUJAKTUUYCCKUE €AMHULBI, KaK pas-
JEIIbI U TEMBI

Tema Ne 1 Masbie MOJIEKYJTBI KJIETKH, UX JIOKATA3ALUS B KJIETKAX MUKPOOPTraHU3MOB
Y BUPYCOB.

Tema Ne 2 bonpmime MONIEKYIIbI KIETKH, UX JOKATM3AUs B KIETKAX
MHUKPOOPraHU3MOB U BUPYCOB.

Tema Ne 3 TIponecchl TpaHCNOPTA W MUTAHUE MUKPOOPTAHU3MOB.,

Tema No 4 ®uznonorus pocta MUKPOOPraHu3MoB. BiasiHue (pru3nueckux u
XUMHYECKHX (PAKTOPOB HA POCT MUKPOOPTaHU3MOB.

Tema Noe 5 OcHOBHBIE MEXaHU3MbI 0OMEHA BENIECTB U MPEOOPA30BAHUS SHEPT UK.

Tema Ne 6 bpoxkeHnue.

Tema Ne 7 [lonmHOE M HENMOTHBIE OKUCIICHUS.

Tema No 8 [1epeHOC 3NMEKTPOHOB B aHA3POOHBIX yCIOBUAX. Mcnonb30BaHuEe HEOPra-
HUYECKHUX JOHOPOB BOJOPOJA.

Tema No 9 @ororpodHbie OakTepun U (POTOCHHTES.

OO0masi TpyA0eMKOCTh JUCHHIIMHBI: COCTABISET 72 4. (2 3a4. €1.)
IIpomexyTOUHBIN KOHTPOJIb: 3a4€T B 4-0M CEMECTpPE




1. Ilesan ocBOEHHST TUCHUILIHHBI

Ieab ocBOCHUST TUCHMIIJIHHBI

Llenpro ocBoeHus nucuunaunbl b1.B.J1B.04.03 «Du3nonorus MUKpPOOPraHu3-
MOB» SIBJISIFOTCSI (POPMUPOBAHUE Y CTYJACHTOB YHUBEPCAIBHBIX KOMIETEHIWNA (MH M-
karopel) YK 1.1 YK-1.1; YK-1.2; YK-1.3; VK-1.4; YK-1.5; YK-6.1; YK-6.2; YK-6.3;
VK-6.4; YK-6.5, o0ecneunBaroiX KOMIUIEKC TEXHOJIOTHUECKOH MOATOTORBKH IO CO-
BPEMEHHBIM HAIMPABJICHUSIM OUOTEXHOJIOTMU W (POPMUPOBAHKME MPEACTABICHHUI 00
OCHOBAX CTPOCHHUSI U CBOMCTB MOJICKYJIIPHBIX CTPYKTYP, XapaKTEPHBIX JIJIsi MUKPOOP-
raHU3MOB, OMOXUMHUUYECKNX U KHHETHYECKUX XapaKTEPUCTUKAX POCTa U MeTab0Iye-
CKHUX MYTEeH MUKPOOPraHU3MOB, a TAKXKE U3YUCHUE OCOOCHHOCTEH pEryssiiiud MeTa-
00aM3Ma MUKPOOPraHU3MOB B COOTBETCTBUU € (POPMYJIUPYEMBIMUA KOMIETEHIUSIMU C
NPUMEHEHUEM COBPEMEHHBIX WH(MOPMAIMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOTHMA
JUTSl PELICHUSI HAYYHBIX, YUEOHBIX, MPAKTUYECKUX, METOAUYECKUX, MHPOPMAIIUOHHO-
MOMCKOBBIX 33Ja4 B OMOJIOTMYECKUX HAyKaxX W peain3alui COOCTBEHHBIX 3HAHUWU B

MHHOBAIIMOHHBIX cq)epax CCTCCTBCHHLIX HaYK.
3agauy AUCHHILIMHBI:

»  monydeHue 0a30BBIX MPEACTABICHUN O CTPOSHHH, CBOMCTBAX M (PYyHKIIH-
X MaJIBIX ¥ OOJIBIIUX MOJIEKYJ KJIIETOK MUKPOOPTaHU3MOB, IPOLIECCaxX TPAHCIOPTA U
NUTAHKSI MEKPOOPTAHU3MOB, POCTE M PA3BUTHH, & TAKXKE MPOLECCAX, TPOUCXOASIINX
B KJIETKaX M 00€CMEYNBAONINX KU3HEACITETbHOCTD OAKTEPHIA,

»  -TIOJyYeHUE MPECTABICHUS O MPUKIIAJHBIX aCMIEKTaX METOI0B KYJIbTH-
BUPOBAHHS X BO3MOKHOCTSIX PETYJISILMM OOMEHA BEIIECTB [T UCMOJIb30BAHUS B
OMOTEXHOJIOTHYECKON MPOMBILIEHHOCTH,

»  BhajeHue UH(pOpMAIHEi O pa3TMYHBIX METOAX KYITBTHBUPOBAHUS U
OLIEHKA BO3MOKHOCTH TIPUMEHEHUS 3TUX METOAOB JUTsl 3asBJICHHBIX LIETIEH;

»  TpuoOpeTeHUs HABBIKOB pabOThI ¢ MUKPOOPTaHM3MAMMU;

»  y™meHue 000CHOBAHHO BHIOMPATh COOTBETCTBYFOIIUM METO UCCIIEIOBA-
HUS 1Sl PEIIEHUS MPAKTUYECKUX 3a/1aY;

> YMEHHE CAMOCTOSATENBHO padoTaTh ¢ y4eOHOM, HaAy4YHOU U CITPABOYHOM
JUTEPATYPO, BECTH MHPOPMALMOHHBIHN MOUCK.

2. MecTo TUCHHIUVINHBI B Y4e0HOM mpouecce

JucuunnuHa «®u3n0JIorThs MUKPOOPIaHM3MOB» BKIIFOUEHA B BAPUATUBHYIO
YacTh MEPEYHS AMCLMIIMH N0 BBIOOPY - AUCLMUIUIMHBL (MOJYJIHM) MO BBIOOpPY 5
(AB.05). Peanmuzanust B AucumiinHe «OU3MOI0TUSI MUKPOOPTaHU3MOBY» TPEOOBAHMM
OI'OC BO, OINIOIT BO u yueOHoro mnaHa no HanpaeiaeHuto 35.03.03 Arpoxumust u
arponoYBOBE/ICHUE.

JucuumuimHa «OU3UONIOTHS MHUKPOOPraHU3MOBY SBIISETCS OCHOBOIIOJIAraro-
HICH U M3YYECHHs CIAEAYOWMX TUCHUILTMH: MeToasl 00paboTKh SKCIEPUMEHTAb-
HBbIX JaHHbIX, OCHOBBI OMOMH(pOpMaTukH, [I0UBOBEAEHUE C OCHOBAMH T'€OJIOTHH,
buoxumusi.



OCOOEHHOCTBIO TUCHMIUIMHBL SBJISECTCA TO, YTO B YYEOHOM Kypce MOMHMO
JEKUUH, MPEAYCMOTPEH NPAKTUKYM, B KOTOPOM CTYAEHTBI 3HAKOMSTCSI ¢ OCOOCHHO-
CTSIMU CTPOCHHSI, PA3BUTHS, TUTAHUS U KYJIbTHBUPOBAHUS MUKPOOPraHu3MoB. [loutn
BCE 3aHATHS MMPOBOAATCS B MHTEPAKTUBHOM (hopme (paboTa B MalbIX TpyMmax, rpymn-
MOBOE OOCYIKIEHUE).

Pabouas nporpamma IMCUUIUIAHBL «DU3NOIOTUS MUKPOOPraHU3MOBY ISl WH-
BAJIMJIOB M JIUL| C OTPAHUYECHHBIMH BO3MOKHOCTSIMU 3[I0POBbSl pa3padarbiBacTCsl MH-
JUBUAYAIBHO C YYETOM OCOOCHHOCTEH NCHUXO(PU3NYECKOTO PA3BUTHS, WHAMBUIYAJIb-
HBIX BO3MOKHOCTEH U COCTOSTHUS 3J0POBbsI TAKMX 00yYarOIIUXCS.

KoHTponb 3HaHWI CTYyIEHTOB MPOBOAUTCS B (OPME TEKYIIEH M MPOMEKYTOY-
HOH aTTecTanun.

Tekymas arrecranus CTYACHTOB — OLICHKA 3HAHWIA W YMEHUH MPOBOJIUTCS MO-
CTOSSHHO Ha JIa0OpaTOPHBIX 3AHATUSX C TMOMOLIBK) OMPOCOB, TECTOBBIX 3aJaHMIA,
OLICHKH CaMOCTOSITEJIbHONH pabOThI CTYJEHTOB U CPOKOB CIAYM BBIMOJIHEHHBIX padoT,
a TaKKe HA KOHTPOJILHOM HEAEIE.

[TpomMerxyToUHas aTTecTalys CTy IEHTOB MPOBOAUTCS B JOPME - 3aUeTa.

3. IlepedeHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHs M0 JMCUHIVINHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHMPYEMBIMH pe3y/IbTaTaMH 0CBOCHHS 00pa30BaTeIbHOM
NPOrpamMmslI

OO0pazoBaTeNbHBIE PE3YJIBTATHl OCBOCHUS JAUCIMILUIMHBI 00yYarouuMcs, Tpe-
CTaBJIeHbI B Ta0uile 1.

4. CTpyKTypa N CoAepKRAHNE TUCUHILIHHBI
4.1 PacnpenesieHue Tpya0éMKOCTH JUCHMIIJIMHBI 10 BUAAM PadoT

OOwast TpyA0EMKOCTb JUCIUIUIMHBL COCTaBiseT 2 3a4.en. (72 vaca), ux pac-
npeaesieHrE o BUAaM padoT MPeACTaBaeHO B TadauIE 2.



TpeOoBaHus K pe3yjbTaTaM 0CBOCHHS YUCOHO JUCHHIIHHbBI

Tabmuia 1

No Kon S e R B pesynprare n3yueHus yueOHON TUCIMIIMHBI 00YYAKOMIHECs TOJKHBI:
/T ::runnel:l KOMITETEHINH (W € YaCcTH) TEHLIHHA 3HATh yMETh BJIAIETh
YK -1.1 IIpousBoauTh NOUCK UH-
dbopmanuu Ha OyMasKHBIX
CriocoObI moucka UHQPOP- | ¥ 3JIEKTPOHHBIX HOCUTE-
MaIuu Ha OYMaXKHBIX U | JISIX, MPUMEHSITH CHCTEM-
Auanmsupyer 3anady, | 9JIEKTPOHHBIX HOCHTENSX, |HbIA MOXOM U1 PELIeHNUs
BBIZIEJISISE €€ DA30BBIE CYIIIHOCTb CUCTEMHOIO | IOCTABJEHHBIX 3a/a4, Uc- | MeTtogonorueil Hay4Ho-
COCTABJISIONINE, OCy- | HOAXO/A, IPHHLMITBL KOH- | MOJIb30BATH KOHCTPYK- T'O MBIIIJICHHAS
ECTBISIET TeKOMIIO- | CTPYKTHBHOH KPUTHUKH, | THUBHYIO KDUTHKY B XOJI€
SULIMIO 3a1aU1 METO/BI aHAJIN3a U CHHTE- | TIPOM3BOJACTBEHHBIX JTUC-
3a uHpoOpMaLNU KyCCHUH, OCYLIECTBISTh
aHau3 U cUHTe3 HHPOP-
Crnioco0eH oCyImecTBIsITh MaIuu
MOMCK, KPUTUYECKHUI aHAIN3 YK —1.2 IIpon3BoaUTL MOUCK UH-
1 VK .1 | W cuHTes uH(pOpMaLNH, IPH- bopmanmm Ha OyMaKHBIX

MEHSITH CUCTEMHBIN moaxon

AJIA PEIICHUS MMOCTABJICHHBIX

3aaa4

Haxoaut u kputuve-

CKH aHAJIU3UPYET UH-
dopmanuio, HeoOXo-

OUMYEO JJIs1 PeLIeHuUs
IMOCTaBJICHHOM 3a4a41

Criocobb1 momncka uHdpop-
MalnHuy Ha OyMa)kKHBIX U
3JIEKTPOHHBIX HOCUTEJISIX,
CYIIHOCTb CHCTEMHOT'O
NOAXOAA, TPUHLIUIBI KOH-
CTPYKTHBHOMH KPUTHKH,
METO/Ibl aHAIU3a U CHHTE-
3a nHpOpMaIHNU

U 3JIEKTPOHHBIX HOCHUTE-
JISIX, IPUMEHSTb CUCTEM-
HBII NOAXON AJI peLIeHUs
MOCTaBJIEHHBIX 3a/1a4, 1C-
0JIb30BaTh KOHCTPYK-
TUBHYIO KPUTHUKY B XOJI€
IIPOU3BOJICTBEHHBIX JIHC-
KYyCCHH, OCYLIECTBJIISTh
aHaJu3 U cuHTe3 HHPOP-
Maluu

Haswikamu mmoncka u
KPUTHYECKOrO aHaIn3a
uHpopMauuu, HeoOXo-

TUMOM JJI PELIECHUS TO-
CTaBJICHHOM 3a1a9u

YK-13

Paccmarpusaet BO3-
MOKHBIC BApUAHTBI
peLIeHnsT 3a0a4H,

MeTtononoruro TeopeTu-
YECKOr0 U HKCIIePUMEH-
TaJIbHOTO UCCIIENOBAHUS,
NPUHLOUIIBI CUCTEMHOI'O

IIpumensTs pa3nu4uHbIe
BAPUAHTBHI PELIEHUS 3a-
7a4, OLIEHNUBAs1 UX JOCTO-
WHCTB U HEJOCTATKU

CrangapTHBIMH MeETO-
JlaMH peLIeHUs] TOCTaB-
JIEHHBIX 33724, OTpese-
JIs1s1 UX JOCTOMHCTBA U
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OLCHUBadA UX 10CTO-

MOJXOMa ISl peLIeHus HEOCTaTKU
MHCTBA U HEIOCTATKU MOCTaBJEHHBIX 33124
YK-14
I'pamMoTHO, TOTUYHO,
apryMEeHTHPOBAaHHO
MUPYET COO- AprymeHTHpOBaHHO (op-
(opmupyer cob Otnuane GpakToB OT MHE- Pry P fop AprymMeHTHpOBaHHO

CTBEHHbBIC CYKACHHUS U
oueHku. Orauuaer
(baKThl OT MHEHHIA,

WHTEpIpeTaLuii, oue-

HOK H T.Jl. B PacCyx-
OEHUSIX TPYTUX
YYaCTHHUKOB JEATEIb-
HOCTH

HUW, UHTEPIPETALIUIA,
OLICHOK U T.[I. B PacCyX-
JNEHUSX APYTUX YYACTHU-

KOB J1€ATEJIbHOCTH

MHUPOBATb COOCTBEHHBIE
CY)KICHUS 1 OLIEHKH IO
HauboJiee pacapocrpa-
HEHHBIM TEOPHSIM OHOJIO-
I'MYECKUX HAyK

dbopmupoBatb cod-
CTBEHHbBIC CYKICHHUSI U
OLIEHKH IO HaWIeHHO!
uHpOopManu

YK-1.5

Ornpenensier u OLEHU-
BaeT MOCJIEeACTBUSA
BO3MOJKHBIX pELIEHUN
3a1a4u

IIpuHIMNBEI KPUTHYECKOTO
MBILIJIEHUS

OueHuBaTh NpakTHYe-
CKYI0 3HAYMMOCTb Hay4-
HOTO UCCJIEIOBAHMUS

IIpuMeHATE CUCTEMHBIN
MOAXOA IJIsl PELICHUS
MOCTABJICHHBIX 3a/1a4 B
YCIOBHSIX, TPUOIIMKEH-
HBIX K IPOU3BOCTBEH-
HBIM

Crnioco0eH ynpaBiisiTb CBOUM
BpPEMEHEM, BBICTPAUBATh U
PEaT30BBIBATH TPAEKTOPHIO
CaMOpa3BHUTHS HA OCHOBE
NPUHLHUIIOB O0pa30BaHUsI B
TEUECHHUE BCEU JKU3HU

YK-6.1

IIpumensier 3HaHnE O
CBOMX pecypcax u ux
npenenaax (JIMYHOCT-
HbBIX, CHTYaTHBHBIX,
BPEMEHHBIX U T.1.),
151 YCIIELIHOTO BbI-
NOJIHEHHS IOPYYeH-
HOMW paboTHI -

Buner pecypcos (inu-
HOCTHBIX, CHTYyaTHUBHBIX,
BPEMEHHBIX M T.J1.) U UX
npenesnsl, HeoOXOIUMbIE
ISl YCTELIHOTO BBIIOJ-

HEHHsI TOPYYEHHOH pado-

ThI; IPUHLIUTIBI 1 METO/IBI

CaMOpa3BUTHS U CaMO00-
pa3oBaHmUsL.

BricTpauBarte u peanuso-
BBIBATb TPAEKTOPHIO Ca-
MOPAa3BUTHsI HA OCHOBE

NPUHIUIIOB 00Pa30BaHUS
B TEYEHUE BCEH KU3HH.

CrniocobHOCTBIO peanu-
3al[M1 HAMEYEeHHbIX 1ie-
JIed NesTeNbHOCTH C
Y4E€TOM YCJIOBUH,
CPEICTB, INYHOCTHBIX
BO3MOKHOCTEH, 3TAIroB
KapbepHOro pocTa, Bpe-
MEHHOH NEePCHeKTUBbI
Pa3BUTHUS AESITENBHOCTH
u TpeOOBaHMIA PHIHKA

TpyAa.

YK-6.2




ITonumaeTt BaxKHOCTH
TJIAHUPOBAHMUS TIEP-
CIIEKTUBHBIX LN

COOCTBEHHO Aesi-

TEJILHOCTHU € Y4ETOM
YCJIOBUH, CPECTB,

JUYHOCTHBIX BO3MOJXK-

HOCT€H, 5TaroB Kapb-
€pPHOro pocTa, Bpe-

MEHHOH NMEePCHEeKTUBbI

Pa3BUTHS ACSTEIbHO-
cTu u TpedoBaHui

pPBIHKA TPyAa

Buner pecypcos (inu-
HOCTHBIX, CHTYyaTHUBHBIX,
BPEMEHHBIX M T.J1.) U UX
npenesnsl, HeoOXOIUMbIE
ISl YCTELIHOTO BBIIOJ-

HEHHsI TOPYYEHHOH pado-

ThI; IPUHLIUTIBI 1 METO/IBI

CaMOpa3BUTHS U CaMO00-
pa3oBaHmUsL.

BricTpauBarte u peanuso-
BBIBATb TPAEKTOPHIO Ca-
MOPAa3BUTHsI HA OCHOBE

NPUHIUIIOB 00Pa30BaHUS
B TEYEHUE BCEH KU3HH.

CrniocobHOCTBIO peanu-
3al[M1 HAMEYEeHHbIX 1ie-
JIed NesTeNbHOCTH C
Y4E€TOM YCJIOBUH,
CPEICTB, INYHOCTHBIX
BO3MOKHOCTEH, 3TAIroB
KapbepHOro pocTa, Bpe-
MEHHOH NEePCHeKTUBbI
Pa3BUTHUS AESITENBHOCTH
u TpeOOBaHMIA PHIHKA

TpyHaa.

YK-6.3

Peanusyer HameueH-
HBbIE LIeJIH AEeATEJIbHO-
CTH C YYETOM YCJIO-
BUI, CPENCTB, JINY-
HOCTHBIX BO3MOXXHO-
CTel, ATaroB Kapbep-
HOT'O POCTa, BPEMEH-
HOW MEPCIEeKTUBBI
Pa3BUTHUSA AESITEIbHO-
ctu u TpeboBaHMi
PBIHKA TPyAa

Ycnosus, cpeacTsa, Jud-
HOCTHBIE BO3MOYKHOCTH,
3Tarnbl KAPbEPHOTO POCTA,
BPEMEHHBIE TIEPCTIEKTUBBI
Pa3BUTHSA AESITEIBHOCTH U
TpeOOBaHUs PbIHKA TPy

DopMyIHpOBATE LETU
NEeSTeIbHOCTH C YUETOM
YCJIOBUH, CPEACTB, JIUY-

HOCTHBIX BO3MOXKHOCTEH,
3TaInoB KapbepHOIO POCTA,
BPEMEHHOH MEePCIEeKTUBbI
Pa3BUTHS AESITENBHOCTU U
TpeOOBaHUH PBIHKA TPy

Hasbixkamu peanusanuu
HaMEUEeHHBIX LeNel aes-
TEJIbHOCTHU C YYETOM
YCJIOBUM, CPEACTB, JIUY-
HOCTHBIX BO3MOXHO-
CTeH, 5TanoB KapbePHO-
ro pocTa, BpEMEHHOU
MEPCIEKTUBBI PA3BUTHS
NesITeIbHOCTH | TpeOo-
BAHUU PbIHKA TPya

YK-6.4

Kputnuecku onenu-
BaeT ) PeKTUBHOCTH
WCTIOJIb30BAHUS Bpe-
MEHU U APYTHUX pe-
CYpCOB IIPH PELICHUS
MMOCTaBJICHHBIX 3a71a4,
a TaKJKe OTHOCHUTEJIb-
HO TMOJYYEHHOIO pe-

IIpuHUMIEl 1 METOABI
YIIPABJIEHUS] BPEMEHEM.

OnTuManbHO ypaBIsATh
CBOUM BPEMEHEM JJIs ca-
MOPa3BUTHS HA OCHOBE
NPUHIUIIOB 00Pa30BaHUS
B T€UEHHE BCEH JKU3HHU.

Hagbixkamu nprobpere-
HHUsI HOBBIX 3HAHUH 1
HAaBBIKOB, OITHMAJILHOIO
yIpaBJIEHUs] CBOMM Bpe-
MEHEM JIJIs1 CaMOpPa3BU-
THSI HA OCHOBE TIPUHIIHU-
noB 00pa3oBaHus B Te-
YeHHe BCeH KU3HMU.
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3yJbTaT

YK-6.5

JleMOHCTpUpyeT UH-
Tepec Kk yuebde u uc-
MOJIb3YeT MPeoCTaB-
JsieMble BO3MOXKHOCTH
111 IpUOOpeTeHUst
HOBBIX 3HaHUH U
HaBBIKOB

METOJbI, CIOCOOBI TIOJTY-
YEHUSI HOBBIX 3HAHUU U
HaBBIKOB

MPOSIBIISITE MHTEPEC K
yaeOe, UCTIOIB30BaATh
MIPEIOCTABIISIEMbIE BO3-
MOKHOCTH JJIsI TIPHOOpe-
TEHUSI HOBBIX 3HAHUH U
HABBIKOB

HABBIKAMU TIPUMEHEHUS

HOBBIX 3HAHUH W HABHI-

KOB B Oynymieit nmpodgec-

CHOHAJILHOM JesITeJIbHO-
CTH

11




4.1 PacnpenesieHue TpyA0EMKOCTH JMCUMIVIMHBI 10 BHAAM padoT mo

cemMecTpam
Tabnmuna 2
Pacnpenenenue TpyaroéMKOCTH JUCHHUILIMHBI 0 BHAAM paldoT Mo ceMecTpam
TpynoémkocTb
Bupn yuedHoii padoTsI B 1AL o cemect=
qac. Bcero pam
2
O6mas Tpy10€MKOCTb JUCHUILIHHBI 110 Y4eOHOMY TJIAHY 72 72
1. KonrakTHast padora: 32,25 32,25
AyautopHas pabora 32,25 32,25
8 MOM yucie:
sexyuu (/1) 16 16
npaxkmuyeckue 3ausimusi (113) 16 16
KOHMAKMHuaAs paboma Ha npomedxcymounom kowmpone (KPA) 0,25 0,25
2. CamocTositesibHast padora (CPC) 39,75 39,75
Penpooykmuenan camocmosmenvruas padoma. Popmuposa-
HUe U YCBOeHUe COOePIHCANUsL KOHCNEKMA JeKyuili Ha Oaze pe-
KOMEHOOBAHHOM JNeKMOpOM YYeOHOU aumepamypst, SKI0UAS 30,75 30,75
unhopmayuonHvie 06pA306aAMENbHbIE PECYPCHl (NEKMPOHHbBIE
YUeOHUKU, DIEKMPOHHbIE OUOIUOmMEK)
lloocomoska k 3auem)y (KOHMpPOoJiv) 9 9
Bua npomMe:KyTo4HOr0 KOHTPOJISE: 3auer
4.2 Copep:kanue IUCHUIIHHBI
Tabnuua 3
TemaTnyeckuii NJIaH y4eOHOH TMCUHMIIIMHBI
HaumeHoBaHue pa3aesioB H TeM JHCHHIIIMH Ayiiteoptaspatota § Breuymaro
. Bcero | JI I3 IIKP pHas
(yxpymHénro) BCEro pa6ora CP
Tema Ne 1 Manble MOJIEKYJIBI KIETKHU, UX 7 2 2 3
JOKalIn3aluud B KIICTKaX MUKPOOPranmn3-
MOB W BUPYCOB.
Tema Ne 2 bosbiirie MOJEKYIIbI KIIETKH, UX 7 2 2 3
JJOKaJTN3alnia B KJICTKax
MHUKPOOPraHU3MOB U BUPYCOB.
Tema Ne 3 [Ipoueccsl TpaHcopTa u 7 2 2 3
IMUTAHNC MUKPOOPIraHUu3MOB.
Tema Ne 4 @uznonorus pocra 7 2 2 3
MUKpPOOPraHu3MoB. BiusHue ¢pu3ndeckux
U XUMUYECKNX (PaKTOPOB HA POCT
MHUKPOOPraHU3MOB.
Tema No 5 OcHOBHBIE MEXaHU3MbI OOMEHA 7 2 2 3
BEIICCTB M NMPeoOPa30BaHUsI SHEPTUH.
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HaunmenoBanue pa3aeaoB U TEM JUCHHUILJIMH Ay).]ﬂTOpHaﬂ paﬁOTa BHeayH“TO
. Beero | JI 3 OKP pHast
GIDITHERHO) BCEro pa6ora CP
Tema No 6 bpokeHue. 7 2 2 3
Tema Ne 7 1lonHOE ¥ HENOJIHBIE OKUCIIE- 7 2 2 3
HUSL.
Tema Ne 8 TIepeHOC 3JIEKTPOHOB B aHAd- 7 2 2 3
poOHBIX yciioBusx. Ycnonbp3oBaHue HEOP-
TaHUYECKUX JTOHOPOB BOAOPOIA.
Tema No 9 @ororpodubie Gakrepun u po- | 6,75 6,75
TOCUHTES.
Koumaxmuasi paboma Ha npomesicymoy- 0,25 0,25
Hom koHmpoae (KPA)
Iloocomoerka k 3ayemy (KOHMpOJib) 9 9
Bceero 3a 2 cemecTp 72 16 16 0,25 3975
Hroro no jucumn/inye 72 16 16 0,25 39,75

Tema Ne 1 MaJsible MOJIEKY/Ibl KJIETKH, HX JOKAJH3ALHUS B KJIETKAX MHK-
POOPraHU3MOB H BUPYCOB.

Bopa, a30T, HEOPraHUYECKUE COJIA, OPraHUYECKUE KUCIIOTHI, AMAHOKHUCIIOTHI,
TIALEPUH, )KUPHBIE KUCIIOTHI, MPOCTHIE caxapa, MOHOHYKJICOTU/IbI, BATAMHHBI.

Tema Ne 2 Bboabmme MOJIeKYJIbl KJIETKH, HX JIOKAJIU3ALHUS B KJIETKAX
MHKPOOPraHu3MOB H BUPYCOB.

HyxnenHoBbIE KACHIOTHI, OENKK, NOJMCaXapuabl U TNIMKOHBIOTATHI, JIAMUALL U
JMTIOKOHBIOTATHI.

Tema Ne 3 IIpoueccsl TPAaHCIOPTA H MUTAHHE MUKPOOPTraHU3MOB.

[lepeHoc BewmecTB uepe3 MmemOpaHnbl. [[accuBHBIN W aKTUBHBIN TpaHCOpT. Bu-
JIbl TACCUBHOTO TpaHcnopTa. Buael akTHBHOTO TpaHcnoprta. [1oTpeOdHOCTE MUKPOOP-
TFaHU3MOB B XMMHUYECKHX 3ieMeHTax. J[oOaBouHbie BemecTBa. McTouHMKH yriepoaa
1 3HepruM. [IurarensHble Cpeabl U YCIOBHS pOCTa. BHIBI MATATENBHBIX CPEN U OCO-
OCHHOCTH MX MPUMEHECHHS. THUIIBI MUTAHWS MEUKPOOPIaHU3MOB B 3aBUCUMOCTH OT HC-
TOYHHMKA YHEPIUM, JOHOPA 3JIEKTPOHOB U UCTOYHHMKA YIVIEPOAA. YCIOBUS JUIS KyJib-
TUBUPOBAHWSI MUKPOOPraHu3MOB (OTHOIIIEHUE K TeMieparype, pH, kuciopoay).

Tema Ne 4 ®u3no/0rusi pocra MUKpOOPranu3sMoB. Biusinue pusnveckux
U XUMHYECKHX (PAKTOPOB HA POCT MUKPOOPTraHU3MOB.

DNEKTUBHBIE METOJBI KYJGTUBUPOBAHUS. HAKONUTEIBHBIE KYJBTYPBI, YACTAs
KyJbTYpa, CMELIAHHbIE KYJbTYPEL. MaccoBas KyJbTypa Ha TBEPAOA MOBEPXHOCTH.
[Tepponrueckoe U HEMPEPBIBHOE KYJIbTUBUPOBaHUE. OCHOBHBIE MTAPAMETPBI POCTA B
MEPUOINYECKOM KyabType. [TapameTpel KpuBoil pocta. KuHeTHKa pocTa MUKpOOpra-
HU3MOB. [Iporecchl CyCEH3MOHHOTO WA TITyOMHHOTO KYJbTUBUPOBAHUS: MEPHOIM-
4YecKoe, TNyOMHHOE M NPOJIEHHOE MEPUOINYECKOE, MHOTOLMKIMYECKOE, TOJyHE-
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OPEPHIBHOE W HEMPEPLIBHOE KYJbTUBUPOBaHHE. HempepbiBHOE KyJIbTUBUPOBAHME,
€r0 XapaKTEPUCTUKA.

[leproanyecKoe U HENPEPHIBHOEC CUHXPOHHOE KYJIBTUBUPOBAHUS. METObI TO-
JY4YEHHS] TTPOTOIIACTOB MHK- POOpPraHmu3MoB (Oakrepwii, rpuOoB). PeBepcus mporto-
IIACTOB OaKTEepUii M MULEIMANbHBIX TPUOOB. BnusHUE pa3nuuHbIX (PaKTOPOB Ha
POCT MUKpPOOpPranuaMoB. [lomapnenue pocta U THOENb MUKPOOPTraHU3MOB TOJ JCH-
CTBMEM PA3JIMUYHBIX areHTOB. MeTO/Ibl ACENTUKUA U AHTUCENTUKUA. METOAbl CTEPUIIH-
3allMU U KOHCEPBUPOBAHMUSI.

Tema Ne 5§ OcHOBHbIE MEXaHHU3MbI O0MEHA BEILIECTB M NMpPeo0pa30oBaHUA
SHEpPrum.

DHEPreTUYECKUE PECYPCHI, O0IIAs XapaKTEPUCTHKA SHEPIETUUYECKUX MPOLEC-
COB, /B¢ (POPMBI SHEPTUM, SHEPrETUUECKUE 3aTPAThl U KOHCEPBUPOBAHUE SHEPIUHU,
NyTH Kataboau3Ma reKcos.

Tema Ne 6 bpoxenue.

OO611as xapakTEPUCTUKA MPOLIECCOB OPOXKEHUS, CIIUPTOBOE OPOKEHUE, MOJIOY-
HOKHMCIJIOE OpO’KEHWE, MACIIIHOKHUCIOE OpOoXKEeHHWE, aleTOH-OyTHI0BOE OpOXKEHUE,
CMENIAHHOE OPOXKEHUE, TPOMMOHOBOKHUIIOE OPOKEHHE.

Tema Ne 7 I1osiHOE ¥ HETIOJIHBIC OKHCJICHHS.

AspobHoe aprxanue. L[k TpukapOOHOBBIX KUCIIOT.

JIpIxaTenbpHas 1Enb MepeHoca MEKTPoHoB. OkucnutenbHoe Gpochopumpona-
Hue. OOpa3oBaHWE YKCYCHOW KHCIOTHI M IPYTMX OPraHMYeCKUX KHCIIOT, TpaHchop-
Malysi BEUIECTB U 00pa30BaHUE BTOPUUHBIX AHTUMETAOOIUTOB.

Tema Ne 8 IlepeHoc 31eKTPOHOB B aHA3POOHBIX ycjaoBusx. Mcnoab3osa-
HHE HEOPraHUYeCKHUX JOHOPOB BOAOPOAA.

JlenuTpuukanms U BOCCTAHOBJIEHWE HUTpara, 00pa3oBaHHE CEPOBOAOPOIA
IPA BOCCTAHOBJIEHUH CEPBI U CYJb(0oTa, 00pa30BaHUE METAHA U all€TaTa MPU BOCCTA-
HOBJICHMM KapOoHaTa, BOcCTaHOBIIeHUE MOHOB skene3a (I11) no xeneza (I1). Okucie-
HUE aMMHUaKa U HUTpU(DPUKALKS, OKUCICHUE BOCCTAHOBJICHHBIX COCMHEHUN CEepbl U
JBYXBAJICHTHOTO JKeJIe3a, MOJIEKYJIIPHOTO BOJOPOIa ¥ (PUKCALMS YITIEKMCIIOTO rasa.

Tema Ne 9 ®ororpodubie OakTepun U POTOCHHTES.

doroTpodHbie OakTepuu, peakiuu (POTOCUHTE3UPYIOLIEro amnmapara, (oTo-
XUMHYECKHE MPOLECCHl M MYyTH 3JIEKTPOHHOIO TPAHCIIOPTA, 00pa3oBaHUE BOCCTAHO-
BUTEJISI PH (POTOCUHTE3E U HK30TEHHBIE JOHOPHI SIEKTPOHOB.

4.3 Copepxkanue 1a00paToOpHbIX padoT U KOHTPOJIbHBIX MEPONPHUATHIA
4.3 Jleknun/mpakTudecKue 3aHATUS

Tabnwuia 4
CoaeprxkaHue JIeKIHii/MPaKTHYECKHX 3aHITHI H KOHTPOJIbLHbIE MEPOTIPUSITHS
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HasBanme pas Ne rem, Ne u nazBanme |POPMHDY-| Buj Kon- Koul-Bo
Ne i/ p JEKIUii/ mpakTuyeckux | SMBbIC TPUAEHOED .
AeJia, TEMBbI SRS Komme- | meponpusi- | 1aCOB
IT3 Ne 1. MeTonst paspy-
AIb! paspy KonTpoms
HIEHUS KJIETOK JUTs BbIJIC-
JIEHUS W OTIPEIETICHUS BRHTOJIHCHI
P VK-1;, |3anmanus B pa-
KOMITOHEHTOB KJIETOK. Me- . 2
YK-6 | 6oueii TeTpa-
TOJbI ONIPEETEHUS CO- [T KOHTDOIE
Tema 1 Manere nepKaHus Oellka B KIIET- as agOTa
MOJICKYJIBL - KJICT-|  gax MUKPOOPraHU3MOB. P
| [k, MX JoKanm3a-
s B KJIETKax
MHUKPOOPraHU3-
MOB U BUPYCOB.
Jlexnusa Ne 1. Mansie Mo-
_ [TpoBepka
JIEKYJIBI KJIETKH, uX JoKa- | YK-1;
KOHCIIEKTa 2
JIM3aLUs B KIIETKAX MUK- VK-6
JIEKIAH
POOPraHU3MOB U BUPYCOB.
I13 Ne 2. MeTtonasbl uccie- KoHTtponb
Tema 2. bonb- | noBaHWs OHOXHMUYECKOH | VK-1; BBITTOJHCHNA 5
3a7aHus B pa-
LINE MOJIEKYJIBL | aKkTMBHOCTH MUKPOOPra- YK-6 5 JERHA B P
KJIETKH, UX JIOKA- MO BN TR DR
2 JIn3anus B KJIeT- An
Kax MuKpoopra- | Jlekmusi Ne 2. Bosibiie ooBenKa
HU3MOB U BUPY- | MOJIEKYJIbI KJIETKH, X JiO- |  YK-1; POBED
KOHCIIEKTa i
COB. Kajmn3anus B KJIeTKax MUK- YK-6 S —
POOPraHU3MOB U BUPYCOB
Jlexnust Ne 3. ITpouecchl VK-1 [TpoBepka
TPAHCIIOPTA U TUTAHUE VK 6’ KOHCIIEKTa 2
MHUKPOOPraHU3MOB JIEKIUH
IT3 Ne 3. MeToasl onpeie-
Tema 3. TIponec-| nepys yncna Gaxrepuii u
3 |ChI TPAHCHOPTA M| GakrepranbHO MAcCHL. KoHnTposnb
[THTAHUC MUKDPO- | TTonyuyeHne HAKOTATE b~ VK.]- | BHTOTHEHES
OPraHu3MOB. | goii ¥ METOIBI BHIACIICHHAS VK 63 3a/1aHus B pa- 2

YUCTON KYJIbTYPbl MUKPO-
opranu3MoB. OLICHKA Yu-
CTOTBI BBIJICJIEHHON KYJIb-

TYPBI.

Oouel TeTpa-
by
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Jlekuusa Ne 4. ®uznoso-

Tema 4. Ou3uno-{rus pocTta MUKPOOPraHu3-

[TpoBepka
TTOT ST poctal] MoB. Bnusinue gusnye- YK-1; POBEP
KOHCIIEKTa 4
MUKPOOPraHu3- | CKMX M XUMHYECKUX (ak- | YK-6 e
MOB. BimstHue| TOpOB HA POCT MUKPOOP-
GU3MUECKUX | TaHU3MOB.
XUMUYECKUX
(paxropos H4 13 Ne 4. TTonasnenue po- KonTposs
OCT MHUKpOOpra-
P POOPTA 2w rubers mukpoopra- YK-1; | BAIHOTHEHMA
HI3MOB. . 3amaHus B pa-| 2
HU3MOB 10 IEHCTBUEM YK-6 N
Oouei TeTpa-
pa3INYHbIX ar€HTOB. T
Jlexms Ne 5. I
OBEpKa
OCHOBHBIE MEXAHU3MBbI YK-1; POBED
KOHCITEKTa 2
oOmMeHa BemecTs 1 peod-|  YK-6
JIEKIUH
pa30BaHMsI SHEPTHH.
I3 Ne 5. Onenka pocra
MUKPOOPraHu3MOB Ha
Tema S. OcCHOB-| TBepmOl U HUAKOMH MUTA-
HBIC MCXAaHM3MBbITenbHOU cpere. [luraressb-
OOMCHA BEIIECTB|HpIe Cpeabl, X U3rOTOBJIC- KonTpoms
1 MpeoOpasoBa- uue, CTepuIM3alus U Npu- VK-1: BBIOJIHCHUSA
HUS SHEPTrUU -1
pruu. MEHEHHE € LUENBIO KYIBTH-| (. o |33/aHHs B pa- 2
BUPOBaHUS U AP PepeH- Ooueil TeTpa-
[AalA MUKPOOPTaHu3- hiv’|
MoB. U3yueHne ocoOeHHO-
CTeil pocra OakTepuii Ha
BUCMYT-CYJIb(PUT arape u
arape SHJ0.
VK-1: [TpoBepka
Jlekuus 6. bpoxxenue VK 6’ KOHCIIEKTA 2
JIEKIUH
Tema Ne 6. bpo- .
I—— POIM3 Ne 6. OHEPreTUYECKUit KoHTpoek
' merabonm3Mm. Momouno- | yi.1: | BPUIOTHEHMS
> |3amaHug Bpa-| 2
KHUCJIOE U MaclIsiHOKucnoe | YK-6 u
5 Oouel TeTpa-
POKEHHE. .
Tema Ne 7. [Ton- Jexuust 7. TIoNHOE ¥ He- VK-1- ITpoBepka
HOC WU HEMOJIHBIE ’ KOHCIIEKTa 2
MOJIHBIE OKUCIICHUSL. YK-6
OKHUCJICHHMSI. JIEKIUH
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[13 Ne 7. KOHCTPYKTHBHBIH
MeTabommu3M. O0pazoBaHue
Y 3HAYEHUE aHTUOMOTUKOB KOHTPOITS
Ju1st 00Pa3syIOLIUX UX Op- VK.1- | BPIMOHEHNS
raHU3MOB. MeTOIbI BBISIB- 63 3agaHus B pa-| 2
JeHust aHTHONMOTUKOB. Ko- Oouel TeTpa-
JIMYECTBEHHOE OIPEIEeIie- AH
HUE JCUCTBUS aHTUOMOTH-
KOB.
Jlexnus 8. IlepeHoc 3iiek-
Tema Ne 8. [le.| TPOHOBB aHAYPOOHBIX - ITpoBepka
peHoC  HreKTpo-|Y CIOBHAX. Hcnonb3oBanue VK-6 KOHCIEKTA 2
HOB B aHAIPOO-| HCOPraHMYECKHX JOHOPOB JIEKIUH
HBIX  YCIIOBUSX. BOJOPOAA.
Mcnonb3oBanue KOHTpPOIE
HEOPraHUYECKUX RETTTOIHEE
nouopos  Bomo-| 13 Ne 8. Pasnoxenne YK-1;
3aaHus B pa-| 2
poza. IPUPOJHBIX BELIECTB. YK-6 Goucii Terpa-
his|
KonTpomns
BBITIOJTHEHUS
Tema Ne 9. @o-| CamocTosiTebHast pado- 3aaHus B pa-
TOTPOQHBIE Oak- Ta CTyJEHTA. YK-1; | Ooueii rerpa- 6.75
Tepun U (poTo-| CUTyauHMOHHBbIE 321241 YK-6 I ’
CHUHTE3. mo Temam 1-9 Pemenme cu-
TYalMOHHBIX
3a/1a4
Tabnuua S

4.4 IlepevyeHb BONPOCOB JIS1 CAMOCTOATE/IBHOTO U3Y4YCHHS JUCIUIIIHHbI

Tabnuia 4
Ne Ne TeMBI Ilepevyens paccMaTpuBaeMbIX BOIIPOCOB JJIs
n/n ] CAMOCTOSITEJILHOT0 M3YYCHHS
Tema Ne 1 Ma-
JILIE MOJIEKYJIBI
IOTIIL 1 110 [TpopaboTKka U MOBTOPEHUE JICKIIMOHHOTO MaTeprajia u Mare-
1 KaJ'II/I?,;l]_II/IH N puaia y4eOHUKOB M y4eOHbIX TocoOuii. M3yuenue marepuana
' IO TEME JIEKIINU, KOHCYJIbTAPOBAHUE U MPOBEPKA JOMAITHUX
KJICTKaX MUKPO- . -
3aaHUi MTOCPEACTBOM ANEKTPOHHOM ouThl YK — 1; YK - 6
OpPraHu3MOB U
BUPYCOB.
2. Tema No 2 [TpopaOoTKa U NOBTOPEHUE JICKIIMOHHOTO MAaTepuajia U Mare-
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Ne Ne TeMbL Ilepeuyens paccmaTpuBaeMbIX BONPOCOB 1JIA
n/n ) CAMOCTOSITEJIbHOTO H3Y4YCHHS
Bonbime mone- | puana yueOHMKOB M y4eOHBIX TOcoOMid. M3ydueHne marepuana
KYJIbI KIIETKH, UX | 1O TEME JICKIIUK, KOHCYJbTUPOBAHUE U MPOBEPKA TOMALITHUX
JIOKaJu3anus B 3a/IaHAM MTOCPEACTBOM MEKTPOHHOM nouThl YK —1; YK - 6
KJIETKaX MHKPO-
OpPraHu3MOB U
BHUPYCOB.
Tema Ne 3 T1po-
(BEEL THREC [TpopaboTka u MOBTOPEHHUE JIEKLIMOHHOTO MaTepralia U Mare-
P puana yueOHUKOB 1 yUeOHBIX MocoOuii. M3yuenue marepuana
3. | noprau nuTaHue
N0 TEME JICKIINH, KOHCYJbTUPOBAHUE U MPOBEPKA TOMAITHUX
MUKPOOPraHu3- . 2
il 3a1aHNI MOCPEACTBOM 3IEKTPOHHOM mouThl YK — 1; YK - 6
Tema Ne 4 Ou-
3MOJIOTHS POCTA
MUKPOOPraHu3-
V0B, BIlistie [TpopaboTKa 1 NOBTOPEHHUE JIEKIIMOHHOTO MaTepralia U Mare-
' puasia yueOHHUKOB 1 yUeOHBbIX MocoOuil. M3yueHune Marepuaia
4, (DU3HYECKUX U
10 TEME JICKIIUK, KOHCYJIbTUPOBAHUE U MPOBEPKA TOMAITHUX
XUMHYECKHAX . o
3a/IaHAM MTOCPEACTBOM MEKTPOHHOM nouThl YK —1; YK - 6
(axkTOpOB HA
POCT MUKPOOP-
TaHU3MOB.
Tema Ne 5 Oc-
HOBHBIC MCXa- | T]popaGoTka M NOBTOPEHHUE JEKIMOHHOTO MATEPHATIA M MATE-
5 HU3MbI OOMEHA | ppana yueGHUKOB U yueGHBIX mocobuit. U3yuenne Matepuana
' BEUICCTB M MPe- | MO TeME JIEKI[UHU, KOHCYJIbTUPOBAHKE U MPOBEPKA JOMAIIHUAX
oOpazoBaHus 3aJ1aHUI TOCPEACTBOM ANEKTPOHHOM outhl YK — 1; YK - 6
SHEPIUU.
[TpopaboTka 1 MOBTOPEHHUE JIEKLIMOHHOTO MaTepralia u Mare-
6 Tema No 6 bpo- | puana yueOHMKOB ¥ yueOHBIX TocoOmid. M3yuenue marepuana
' JKEHHE. 10 TEME JICKIIMH, KOHCYJbTUPOBAHUE U MPOBEPKA TOMALITHUX
3aaHUi MOCPEACTBOM AeKTPOHHOM mouthl YK —1; YK - 6
Tena No 7 Tlont [TpopaboTKa u MOBTOPEHHUE JIEKIIMOHHOTO MaTepralia U Mare-
R puana yueOHUKOB 1 yueOHbIX mocoOuil. M3yueHune Marepuaiia
7. | HOE W HEMOJIHBIE
1O TEME JICKIIUH, KOHCYJbTUPOBAHUE U MPOBEPKA TOMAILIHUX
OKHCJICHUSL. . o
3aaHUi MOCPEACTBOM AeKTPOHHOM mouthl YK —1; YK - 6
Tema Ne 8 Tlepe-
HOC BJIEKTPOHOB
B aHaYPOOHBIX | [TpopaboTka M MOBTOPEHMUE JIEKIIMOHHOTO MaTepraia U Mare-
g ycnoBusix. Mc- | puana yueOHMKOB M yueOHBIX ocoOmii. M3yueHne marepuana

MOJTB30BaHUE HE-
OpPraHuYeCcKuX
JOHOPOB BOJIO-

poja.

IO TEME JIEKIINHU, KOHCYJIbTUPOBAHUE U MPOBEPKA JOMAIITHUX
3aaHUi TOCPEACTBOM ANEKTPOHHOM ouThl YK — 1; YK - 6
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No Ilepeyenn paccMaTpuBaeMbIX BONPOCOB /IS

Ne Tembl
/i CAMOCTOSITEILHOT0 H3Y4Y€HHS
Tema Ne 9 @oT0- | [ThonaGoTKa M MOBTOPEHHE NEKIMOHHOTO MATEPHATA W MaTe-
9 TpodHbIC OaKTe- | ppana yueOHHKOB U y4eOHBIX Moco0mii. M3ydenne Matepuana

pun 1 POTOCUH-
TE3.

IO TEME JIEKIINU, KOHCYJIbTUPOBAHUE W MPOBEPKA JOMAITHUX
3aJ1aHUI TOCPEACTBOM ANEKTPOHHOM ouThl YK — 1; YK - 6

5. O0pa3oBare/ibHbIC TEXHOJIOTHH

Tabmuna 5
IIpuMeHeHne aKTHBHBIX 1 HHTEPAKTUBHBIX 00Pa30BaTe/IbHbIX TEXHOJIOTHH
HaumeHoBaHUEe HCTIOJB3Y-
Ne eMbIX aKTUBHBbIX 1 uHTep- | Kou-Bo
Tema u popma 3aHaTHS
n/n AKTHBHBIX 00pa30oBaTe/ib- | 4YacoB
HBIX TeXHOJOIUM
Tema Ne 1 Majibie MOJIEKYJTBI UH(}OPMaIMOHHO-
1. | KJIETKH, UX JIOKATA3ALMs B KITIETKAX JI KOMMYHUKAIHOHHAS 2
MHUKPOOPraHU3MOB U BUPYCOB. TEXHOJIOT .
Tema Ne 2 Bonpmime MOJIEKYIIbI UH(OPMAaIMOHHO-
2. | KJIIETKH, X JOKAIM3aLMs B KIIETKAX JI KOMMYHUKAIMOHHAS 2
MHUKPOOPraHU3MOB U BUPYCOB. TEXHOJIOT .
WH(QOpMAaIHOHHO-
Tema Ne 3 TIponeccel Tpancnopta popuan
3. Jl KOMMYHHUKaIHOHHAs 2
U IATAHUE MUKPOOPTaHU3MOB.
TEXHOJIOT .
Tema Ne 4 @usnosiorust pocra
WH(OPMALMOHHO-
MUKpPOOPraHu3MoB. BiusiHue ¢u-
4 JI KOMMYHUKAIMOHHAS 2
3MYECKHAX U XUMUYECKHUX (PAKTOPOB
TEXHOJIOT .
Ha pOCT MUKPOOPraHHU3MOB.
Tema Ne 5 OCHOBHBIE MEXAHU3MBI WH(OPMALMOHHO-
5. | oOMeHa BelecTB U mpeodpazora- J KOMMYHHUKAIMOHHAS 2
HUS SHEPTUU. TEXHOJIOT .
WH(OPMALMOHHO-
6. Tema Ne 6 bposkeHue. JI KOMMYHUKAIMOHHAS 2
TEXHOJIOT .
WH(QOpMAaIHOHHO-
Tema Ne 7 [1oyiHOE ¥ HETIOJTHBIE Gopmal
1 JI KOMMYHHUKaIMOHHAS 2
OKHCIICHHS.
TEXHOJIOT .
Tema Ne 8 [epeHOC 2IEKTPOHOB B
WH(OPMALMOHHO-
aHa’pOOHBIX yCIOBUSX. Mcnob30-
8 JI KOMMYHUKAIMOHHAS 2
BaHWE HEOPraHUYECKUX JOHOPOB
TEXHOJIOT .
BOJIOPOJA.
MH(QOpPMAaIIHOHHO-
Tema No 9 @oroTpodHbie GakTe- thopan
9 CP KOMMYHHUKaMOHHAA 6,75
puK 1 (POTOCUHTES.
TEXHOJIOT .
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6. Tekyuuii KOHTPOJIb YCIIEBAEMOCTH H NMPOMEKYTOYHAS ATTECTALUS 110
HUTOraM OCBOCHHUSI AUCHHIJIHHbBI

6.1. TunoBbIe KOHTPOJIbHBIC 3aJAHUS HJIH HHbIE MATEPHUAJIbI, HEO0X0AMMBbIE 1151
OLICHKH 3HAHMI1, YMEHHI1 1 HABBIKOB M (HJIH) ONbITA AESITEJIbHOCTH

Bonpochl K yCTHOMY onipocy
Tema Ne 1 MaJjibie MOJICKYJIbI KJICTKH, HX JIOKAJIU3ANUS B KJICTKAX MHK-
POOPraHu3MoB U BUPYCOB.

1.  Bopga nokanm3anms B KJIETKaX MUKPOOPraHU3MOB

2. A30T JoKanu3anus B KJIETKaX MUKPOOPTaHU3MOB

3. Heopranuueckue COM JIOKATU3aUUs B KIETKAX MAKPOOPTaHU3MOB

4. OpraHnyeckue KUCJIOTHI JOKAJIM3ALHKS B KIIETKAX MUKPOOPTaHU3MOB,

5. AMHMHOKHCIIOTBI, [JIMIEPUH, )KUPHBIE KACIOTHI, JOKAIM3ALKs B KIIETKAX
MUKPOOPTaHU3MOB

6.  IlpocTeie caxapa JIoKanu3anus B KJIETKaX MUKPOOPTaHU3MOB

7.  MOHOHYKJICOTH/IbI, BATAMUHBIL. JIOKAJIM3aLMUs B KIETKAX MUKPOOPTraHU3-

MOB

Tema Ne 2 Boabmime MOJIEKYJbI KJIETKH, UX JIOKAJW3a0HsA B KJIETKaX
MHKPOOPTraHUu3MOB H BHPYCOB.

1. HyknenHOBbIE KUCIIOTBI, OEIKHM, MOMMCAXAPUIbI U TJIMKOH BT AThI, JIH-
MUJIbI U JIMIOKOHBIOTATHI.

2. MeTobl pa3pyLIcHMs! KIIETOK AJIst BBIACTICHUS W OMPEACIIEHUST KOMIIO-
HEHTOB KJIETOK. MeToAbI ONpeAeieHHs COAcpKaHusl O€Ka B KJIETKAX MAKPOOPra-
HU3MOB.

3, Onpenenenue (PepMEHTATUBHON aKTUBHOCTA MUKPOOPraHU3MOB.

4. AnHanu3 HYKJICUHOBBIX KUCJIOT U YIJIEBOJOB B KIETKaX MUKPOOPraHH3-
MOB

5. Meroasl ucciaeaoBaHus OMOXUMUYECKON aKTUBHOCTH MUKPOOPraHU3-
MOB.

Tema Ne 3 IIponeccsl TpaHCIOPTA M MHTAHUE MUKPOOPTAaHU3MOB.
[lepenoc BewiecTB yepe3 MeEMOpaHBI.

ITaccuBHBIN U aKTUBHBII TPAHCIIOPT.

Buapl mnacCuBHOIO TpaHcnopra. Buipl aKTUBHOTO TPAHCTIOPTA.
[ToTpeOHOCTE MUKPOOPTraHU3MOB B XUMHUUYECKUX SJIEMEHTAX.
Jlo6aBOUHbBIC BEIICCTRA.

HcToyHnKM yraepoaa v S3HEPTuu.

IIurareneHbIE CPEbl U YCIIOBHS POCTA.

Bunbl nutarenbHbIX Cpel 1 0OCOOCHHOCTH WX MPUMEHEHUSI.

@ o O WA g W B e
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9. Tunel nuTaHus MHKPOOPraiu3MoOB B 3aBUCMMOCTH OT UCTOYHHKA DHCP-

', 10HOPa 3JICKTPOHOB M UCTOYHHKA YITICPOJda.

10.  VYcnoBus A KyJIbTUBHPOBAHUS MAKPOOPTaHU3MOB (OTHOIIEHUE K TEM-

neparype, pH, kucimopoay).

Tema Ne 4 ®u3no/0rusi pocra MUKpOOPranu3sMoB. Biusinue pusuveckux

U XHMHYECKHX (PAKTOPOB HA POCT MUKPOOPTraHU3MOB.

1. ONEKTUBHBIE METOJbI KYJIETUBUPOBAHUS. HAKONMUTEINBHBIE KYJBTYPBI, YMCTAs
KyJbTYPa, CMEIIAHHBIE KYJIBTYPHI.

2. MaccoBas KynpTypa Ha TBEPAOHA MOBEPXHOCTH.

3. [Teproar4eCcKOe U HEMPEPBIBHOE KYJIbTUBUPOBAHUE.

4. OCHOBHBIE TAPAMETPBI POCTA B IEPHOINYECKON KYJIBTYPE.

5. [Tapamertpsl kpuBO# pocta. KuHetuka pocrta MUKPOOPraHU3MOB.

6. [Tpouecchl CyCNEH3MOHHOTO MM TYOWHHOTO KYJbTUBAPOBAHUS: MEPUOANYE-
CKO€, TIIyOMHHOE W MPOJJIEHHOE MEPUOANYECKOE, MHOTOUUKINYECKOE, MOJIY-
HEMPEPBIBHOE U HEMIPEPBIBHOE KYJIbTUBUPOBAHUE.

7. HenpepbiBHOE KYJIbTUBUPOBAHKE, €TI0 XAPAKTEPUCTUKA.

8. [TeproaruecKoe U HENPEPBIBHOE CUHXPOHHOE KYJIbTUBUPOBAHUSI.

9. MeTobl MOJTy4eHUs] MPOTOTIACTOB MUKPOOPraHU3MOB (OakTepuii, rpuOoB).

10.  Peepcust mpoTOIUIACTOB OAKTEPUNA U MULIETUATBHBIX TPHOOB.

11. BnusHue pa3nuyHbiX (PaKTOPOB HA POCT MUKPOOPTaHU3MOB.

12.  TlomaBnenue pocra ¥ rudenb MUKPOOPraHM3MOB IMOJA JACHCTBHEM Pa3IMYHBIX
areHTOB.

13.  MeToabpl aceNTUKHA U aHTUCENTUKH.

14.  MeTtoasl CTEPUIIM3ALMN U KOHCEPBUPOBAHMUS.

Tema Ne S OcHoBHBIE MeXaHU3MbI 00MEHA BEIIECTB H Npeo0pa3oBaHMs

JHEePrum.

1. DHEPreTUUECKUE pecypebl, o0Ias XapakTEPUCTHKA HSHEPIETUUYECKHUX

POLIECCOB, JIBE (POPMBI DHEPIUHU, IHEPreTUUECKUE 3aTpaThl M KOHCEPBUPOBAHUE
SHEPruM, MyTH KaTaboyiu3Ma rekcos.

Tema Ne 6 bpoxenue.
1. OO011as xapakTepucTuKa NpoLECCOB OPOXKEHUS, CIUPTOBOE OPOKEHHUE,

MOJIOYHOKHUCJIOE€ OpOKEHHE, MACISIHOKUCIIOE OpPOKEHUE, alleTOHOYTUIIOBOE OpoKe-
HUE, CMENIAHHOE OPOKEHUE, MPOMMOHOBOKHIIOE OPOKEHUE.

Tema Ne 7 Ilos1HOE B HENMOJTHBIC OKHCJICHHS.

2. AdpoOHOE ObIXaHHE.

3. lukn TpukapOOHOBBIX KUCIIOT.

4. JIpIxarenbHas Uenb NePEeHoca JIEKTPOHOB.

5. OxucnurensHoe pochopunrpoBanue.

6. OOpazoBaHuEe YKCYCHOM KHCIOTBI M IPYTUX OPraHUYECKUX KHUCIIOT,

TpaHcopMalKs BEIECTB U 00PA30BaHUE BTOPUYHBIX AHTUMETAOOIUTOB.
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Tema Ne 8 IlepeHoc 3/1eKTPOHOB B aHA3POOHBIX ycjaoBusx. Mcnmoab3oBa-
HHME HEOPTaHHYE€CKHUX JOHOPOB BOAOPOAA.

1. Jlenutpuukanms 1 BOCCTAHOBICHHE HUTpPATa, 00pa3oBaHUE CEPOBOIO-
poJia IpA BOCCTAHOBIICHUW CEPbI U CYNb(OTA, 00pa30BaHME METAaHA W aueTara npu
BOCCTaHOBJICHUM KapOoHaTa, BOCCTaHOBJICHHE MOHOB skene3a (111) mo sxeneza (11).

2. OxucneHne aMMHaKka U HUTPU(PUKALKS, OKUCICHUE BOCCTAHOBJIEHHBIX
COCIMHEHHI Cepbl U ABYXBAJICHTHOIO KEJIE3a, MOJIEKYJISIPHOTO BOAOPOAA U (uKca-
LM YTIIEKUCIIOTO Tasa.

Tema Ne 9 ®ororpodubie OakTepun U POTOCHHTES.

1. doroTpodHbie OakTepuu, peaknuu (POTOCHMHTE3UPYIONIEro anmnapara,
(POTOXMMHUYECKUE TMPOLIECCHl U MYTH 3IEKTPOHHOTO TPAHCMOPTa, 00pa30BaHUE BOC-
CTAHOBHUTENS MPH (POTOCUHTEZE U SK30TEHHBIC JOHOPHI SJIEKTPOHOB.

PaGouas terpaap no gucuumiunde b1.B./1B.04.03. «®Pu3no/i0russ MUKpoOOpra-
HHU3MOB»
1. PaGoyas TeTpaab juis mpakTUyecKux 3aHsaTui no nucuumiubae b1.B.J1B.04.03.
«Duznonorust MuKpoopranuaMoBy». M.: LlenTp omepatuHoi nonurpapuu PI'AY-
MCXA umenu K.A. Tumupszesa, 2025.

Pabouasi TeTpaap SBISETCS HOBBIM BHJIOM Y4E€OHO-METOAMYECKOTO MOCOOMSL.
[Tocobue conepkuT HEOOXOIMMBIE MATEPUAIIBL TI0 U3YYEHHIO METOJ0B MUKPOOHOJIO-
TMYECKUX HccaenoBaHmii. Pabouas TeTpaab COCTAaBIIEHA B COOTBETCTBHM C MPOrpam-
Mot quctuiinael b1.B./1B.04.03. «®u3nonorust MUKPOOPraHu3MoBy YacTe 3a1aHui
JIAHA B BUJIC HEMBIX TaOJHII M CXEM, TIO3BOJISIFOIIMX 00ECIIEYUTh TPOrPaMMHUPOBAHHBIHA
KOHTPOJIb 32 YCBOEHHEM Marepuana. Kpome Toro, pabodyro TeTpajib CTYyJAEHTHl MOTYT
WCMOJIB30BATh B KAYECTBE TEPMHUHOJIOTMYECKOTO CI0Bapsa. B mocobue BKIFOUEHBI BO-
POCHI CAMOKOHTPOJIs. Pabouast TeTpanp npeaHazHaueHa Uuisl CTY IEHTOB, 00yYarommx-
Csl MO HAIPaBIEHUIO MOArOTOBKHU 35.03.03 ArpoxXuMusi U arporno4BOBEACHHE

Kpurtepun ouennBanusi padoyeii TeTpagu no JUCHHIJIMHE.
v' Ha «otnnuHO» OlieHHWBaeTCs paboTa, ecimu: padoTa BBINOJNHEHA B 3aJaHHOC
BpEMSI, CAMOCTOSITENIbHO, € COOMIOJEHUEM MOCIIEA0BATEIbHOCTH, KAUYECTBEHHO W
TBOPYECKHU, CTYACHT MPABUIBHO BBIMOJHUJ BCE YCIIOBUS 3aAaHusl, 0€3 OMMOOK U UC-
[IPaBJICHUN.
v' Ha «x0opo1mo» OIeHHBacTCsS padoTa, eciin: paboTa BBIIOIHEHA C COONIOICHHEM
NOCTEA0BATENBHOCTH, PU BBIIOJIHEHUN OTIENBHBIX YCIOBUH JOMYIIEHBI HEOOIbIINE
OTKJIOHEHHS, €CJIA CTYACHT JAONYCTHJI HECYLIECCTBEHHBIC OIIMOKKM WA CHIETIaHbl B Pa-
00TE UCTPABJICHMSI.
v OrleHKa «yJOBICTBOPHTEIILHOY BBHICTABISIETCS, €CIH: padoTa BHIMONHEHA B 3a-
JAHHOE BPEMsl, CAMOCTOSITENIBHO, HO OTACJIBHBIE YCIIOBUS 3a[aHUSI BBINOJHEHBI C
ommOKkaMu; padoTa BBITOJHEHA HEOPEKHO WITH HE 3aKOHYEHA B CPOK.
v' OleHKa «HEYIOBJICTBOPUTEIBHOY» BBICTABISETCSA, €CITH: CTYACHT CaMOCTOS-
TEIBHO HE CIPABMIICA C YCIIOBUSAMHM 3a[aHUS, MOCIEA0BATEIbHOCTD BBINIOJHEHUS 3a-
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JaHWsI HAPYLICHA, TIPY BBITOJHEHUM YCIOBHIA 3aJaHus AONYIIEHBI OOMbIINE OTKIIO-
HEHMs, paboTa opopmiIeHa HEOPEKHO U UMEET HE3ABEPIUEHHBIA BU, CTYACHT TOb-
KO MMEET OYEHb CJIa00€ MPEACTABICHUE O TUCUUILUIMHE U HETOCTATOYHO, UM BOOO-
1€ HE OCBOMJI YMEHUS NPU PEILICHUMN 3a1aHHUSI.
CuryaunoHHbIC 320241

3amaya 1. /lonyctum, uto 3a 20 4aCOB 3KCMOHEHIMAIBHOIO POCTA YUCIIO KJE-
TOK B cycnieH3nn Bo3pocio ¢o 100 xo 100 00000, Haiinure Bpemsi reHEPALMH.

3agauya 2. KyJapTypa pacTeT Ha TIIOKO3€ € napaMmeTpaMH ypaBHEHUs MOHO
umax =0,045 muH -1, Ks= 10-4 mons/n1. [Ipyr KakuX KOHUEHTPALKSIX TTIFOKO3bI MOYKET
OBITH TOCTHTHYTHI CKOPOCTH pocTa, cocTasistomme 30, 50 u 80% 0T MaKCUMaTBHOM.

3agaya 3. Onrumusanus pH nutarenbHON Cpenbl MO3BOIWIA U3MEHUTH BPEMS
YABOCHHMS KYIbTYPhI ¢ 55 10 48 MuH. Kak BBl OLIEHUTE ¢ TOMOLIBIO SKCITOHEHMATb-
HOW MOJENM POCTA, HACKOJIBKO M3MEHUTCS BPEMS JOCTHKECHUS TUIOTHOCTH MOIYJIs-
mun 108 ki/mit, ecnmu KOHUEHTpauus WHOKymsTa 105 ki/Mil (M3MEHEHHEM KOHLEH-
Tpauuu cyocTpara MO>KHO NMPEHEOPEYb.

3amaua 4. CaxapoOMHIETH PacTyT HA TIIFOKO3€ ¢ KOHCTaHTOW MOHO paBHOM
-25mr/n .A) Bo CKONBKO pa3 M3MEHHUTCS YAEIbHASA CKOPOCTh POCTA MPU U3MEHEHUHU
KOHUEHTpauuu cyocrpara ¢ 0,510 20 mr/i ?

3agaua 5. PocT MMKpPOOPraHM3MOB HA TUIFOKO3€ OIMMCBHIBAETCS TNapamMeTpaMu
mozaenu Mono: um = 0,3 u—1; Ks = 0,35 1/11, KOHIEHTpaI1sl TJIFOKO3bl B TUTATEIbHON
cpene 0,5 r/n. Onpeaenure yaeabHy0 CKOPOCTh POCTA.

3agaya 6. PocT MMKPOOPraHM3MOB HA TUIFOKO3€ OIMCBHIBAETCS TNapamMeTpaMu
mozaenu Mono: umax = 0,5 y—1, KS = 0,1 /1, KoHIeHTpalus rIt0KO3bl B MUTATEb-
Hoit cpene 10 r/n m ckopocth pazdarnenns0,4 4—1. KakoBa cranuoHapHasi KOHIIEH-
TpaLMsl MIFOKO3bl HA BBIXOAE?

3agaya 7. [Ipu KyJIbTUBHPOBAHUH B PEKUME XeMOCTaTa OaKTepUAIBHON KyJib-
Typbl OyA€T JIn OHA BBIMBIBATBHCS MPH CKOpOCTH pasdarieHuss D = 0,2 yac-1, ecnu
Ks=0,2 a koHueHTpanus rioKo3sl s=11/11 ?

3apaua 8. [IpoTOK BKJIHOYAKOT, KOT/IA JOCTATAECTCS MAKCUMAJIbHBIA SKOHOMUYE-
ckuii kod(puument paBublii y=0,4, Ouomacca npu 3toMm X=18,75 r/n, (HavaIbHYIO
M0xkHO=0) npu D= 0,45 yac-1 , octatounas s =0,8 r/n ; Ks=0,2 r/n, KakoBa makcum
CKOPOCTbh POCTA 3TOM KYJBTYPHI?

Kpurepuu onenku:

OLEeHKA «OTJIMYHO» BBICTABIISAETCS CTYACHTY, €CH OblT AaH OJIECTALINA OTBET
C HE3HAYUTEIIBHBIMA HEIOUETAMH,

OLEHKa «XOPOLIO» BBICTABISIETCS CTYACHTY, ECJIHA B LEIOM Oblla MPOBEICHA
Cepbe3Hast MOATOTOBKA, HO € PAIOM 3aMEYaHMUI;

OLeHKa «y/A0BJICTBOPHUTEIBHO» BBICTABISETCS CTYACHTY, €CITU OTBET ObLI
HEIUIOXO0M, OTHAKO UMEKOTCS CEPHE3HBIE HEAOUETHI MPU MOATOTOBKE OTBETOB HA BO-
poc;
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OHGHKa CHEYAOBJECTBOPUTC/ILHO» BLICTABACTCA CTYACHTY, CCJIKM HC OBLIIO
OTBETA HA MOCTABJICHHBIMI BOIIPOC.

6.2. IIpumepHbIil nepevYeHb BONMPOCOB K 3a4€Ty M0 JUCHUIJINHE
1. @OU3MOJIOTUsl POCTa MHUKPOOPraHM3MOB, KaK pPasfesl MONyJSLUOHHON
3KOJIOTHUH.
2. OCHOBHBIE 3aKOHBI MOMYJISILTUOHHON SKOJIOTHU.
3. TepMuyecKuii CTPECC y MHKPOOPTraHU3MOB (TEIUIOBOM M XOJIOJOBOM

10K ). Peryisinms moABM>KHOCTH MEMOpaHbl. Bellku TEMmIOBOro U X0I0J0BOr0 MIOKA.
OYHKIWH LIATEPOHOB.

4, CootHomenue noHsthit Poct u Ouomacca. [Ipsimbie METOIBI Onpeaesie-
HUS KOJIMYECTBA MUKPOOPIaHU3MOB: MTOACYET MOJA MUKPOCKOIIOM, B3BELIMBAHUE.

5. Bapuantel meTonoB. [IpenmyliecTBa, HEAOCTATKA U OrPAHUYECHUS B UC-
MOJIb30BAHUHU METOJIOB.

6. BimsiHre OKMCIUTENBHO-BOCCTAHOBUTEIBHBIX CBOWCTB CPEABI U KHUCIO-
poJia HA POCT MUKPOOPraHU3MOB.

7 Ileproauyeckas KyJnbTypa - MOAENb JUId pacyera mapameTpoB pocCTa.
YaenbHas CKOPOCTh POCTA U BPEMS TEHEPALIMH.

8. SIBnenue mucconmanmu/Bapuanu Ga3 y MUKpOOpranu3mMoB. [IpuunHel 1

nposieiicHue. OCHOBHBIEC TUIBI AUCCOLMAHTOB / BapuaHToB. VX Mopgosiornueckue u
(PU3NOIOTUUYECKUE PABTUYMSL.

9. YaenpHas CKOPOCTb pOCTA, BPEMs TEHEPALMK, SKOHOMHYECKUNA KO3(-
(uKeHT, META0OIMTUYECCKUI KO(P(ULMEHT - MOHATUSL U CIOCOOBI pacyera Mpu Ie-
PHOAMYECKOM KYJIbTUBAPOBAHHH.

10. duznveckre (PaKTOPbI, BIMSIOMIAE HA CYLIECTBOBAHHE MUKPOOPraHW3-
MOB: TEMIIEPATYPA, AABJICHUE, OCBELICHHUE.

11. Kiraccnueckas kpuBasi pocTa MUKPOOPTaHU3MOB B MEPUOAUUYECKOM pe-
JKUMeE, aHau3 ee ctaanii. OnpeaesieHue napaMeTpoB pocTa rpau4eckKuM CriocoOOM.

12. pH crpecc y mukpoopranu3zmos. [laccuBHas 3ammra. AKTUBHAS 3alIUTA
(MoHHBIC KaHasbl, pepMenThl). Boanslil ctpece. OcmoTrueckuii mok. OcMoperyiis-
TOPBI.

13. OTKIIOHCHHE OT KJIACCUYECKOW KPWUBOM POCTA MNPH TMEPUOJUYECKOM
KYJIbTUBHPOBAHMHH.

14. Oco0eHHoCcT W €cnocOOBl MEpeaud HACIECACTBEHHOW MH(POpMAUN y
MPOKAPHOT.

15.  Tlpuaoun pabotel xemocrata. OCHOBHBIE XAPAaKTEPUCTHKH: PabOuMid
00BEM, CKOPOCTh MPOTOKA, CKOPOCTh pa30aBICHUs, KPUTHUYECKAss CKOPOCTh pa30aB-
nenust. Kimaccuueckast xemoctarHas KpuBasi.

16. DOU3UKO-XUMUYECKUE (PAKTOPBI, BIMSIOLIAE HA MUKPOOPTaHW3MBL. aK-
TUBHAs1 KUCJIOTHOCTh, AaKTUBHOCTB BOJIbI M COJIEHOCTb.

17. Xemocrar — teopus Moo n Hoeaka-Cuunapra. OTKIOHEHHS OT TEOPUH
XEMOCTara.

18. Crpecc, Bbi3BaHHbId noBpexkacHusMu B JIHK. OcobGenHocte SOS-
OTBETA Ha CTPECC.
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19. Crpecc rosmomanus. Peakuuss MUKPOOPraHU3MOB HA TOJIOJAHUE. CTPOTUid
OTBET, NEPEX0]] B HEKYJILTUBUPYEMOE COCTOSIHUE.

20. MHuorocramuiineie cucrembl. TypOuaocrar. Mcnons3oBanue HenpepbiB-
HOT'O KYJbTUBUPOBAHMUS B TPOU3BOJCTBE U B (PYHAAMEHTATIBHBIX HCCIIEA0BAHUSX.

3], OKHCIIMTENBHBIA CTPECC Y MHUKPOOPraHM3MOB. buosornueckas posib
KHCJIOPOJA.

22, AKTHBHBIE (POPMBI KHCIIOPOJA M MEXAHW3M OKHMCIMTEIBHOTO CTpecca.
MexaHu3MBl 3aIUTHI OT OKUCITUTENBHOIO CTPECCa.

23. [TpuHIMnBl Knaccupukanms MPOAYKTOB, 0Opa3yeMbIX MUKPOOPraHW3-

mamu. O cooTHOUIEHHH (a3 pocTa NpoAyLEeHTa U 00pa3yeMbIX UM TPOAYKTOB. KuHe-
TUKa 00pa30BaHUE MPOIYKTOB B MEPUOJNYECKOM PEKHAME.

24, Hcnonb3zoBanne (ayopeclieHTHBIX KPaCHTENEH M MPOTOYHOM IUTOMET-
pun it 1u(PepeHIMPOBAHHOTO MOACYETA KIIETOK MUKPOOPraHU3MOB.

25. buonnenkn — ocHOBHas popMa MUKPOOHBIX COOOIIECTB. XapaKTEPHBIE
4yepTel OnornneHok KuHetnueckne napaMeTpsl pocTa OMOMIIEHOK.

26.  Bamsnue npouecca Aucconyanun/Bapuanui pa3 Ha pe3ysbTaThl MUKPO-
OMOJIOrMYECKUAX UCCIEA0BAHNNA U MUKPOOHBIE TEXHOJIOTUYECKUE MTPOLIECCHI.

27, NMMOOUITM30BaHHBIE KIETKKA. POCT MUKPOOPraHM3MOB Ha TUIOTHBIX ITH-
TaTENBHBIX CPENAx B BUJIEC KOJIOHUH.

28,  MOneKynApHO-TeHETUYECKUE METOAbl KAYECTBEHHOTO M KOJIMYECTBEH-

HOTO yyeta: nonumepasHas rnenHas peakius (I1L[P) B peansHom Bpemenu, (yopec-
neHTHas rudbpuauzanus in situ (FISH).

29.  YucTele U cMEIIaHHBIE KYJIbTYPhl. ICMIONIB30BaHUE CMEIIAHHBIX KYJIBTYP
B OMOTEXHOJIOTUHU. POCT CMEIIaHHON KyJIbTYPbI B IEPHOJIUYECKOM PEKUME U PEKUAME
XEMOCTaTa.

30. OCHOBHBIC OTJIMYHSI B YCTPOMCTBE T€HOMA Y MPO- U 3ykKapuot. Cocras
TE€HOMOB MPOKAPHOT: XPOMOCOMBI M1 BHEXPOMOCOMHBIE 3JIEMEHTBI. MOOHITBHBIE 31e-
MEHTBI —BHJIbl 1 OCOOCHHOCTH.

31. OKOJIOTUYECKHUE CTPATETMH MUKPOOPTaHU3MOB.

32, KocBeHHBIE METO/BI OMPEACTEHHS KOJTMYECTBA MUKPOOPTAaHU3MOB: pac-
CEB HA IUIOTHBIE CPEJBI, METOJ MPEACIBbHBIX pa3BencHui, Hegenomerpus. [Ipenmy-

meCTBa, HCAOCTATKN M OI'paHUYCHUA B UCITIOJIB30OBAHUMH MCTOIOB.
6.3 Onucanue rnokasaTeneil U KpUTEPUEeB KOHTPOJIS YCIIEBAEMOCTH, OMTUCAHUE LITKAJ OLICHUBAHUS

6.3.1 OneHo4HbIe CPeACTBA TEKYLIEr0 KOHTPOJISA YCIIEeBAeMOCTH

Ouenka 3HaHU# CTYIEHTOB IPOBOAUTCS N0 CIEAYIOIIMM KPUTEPHSIM:

3aueT CTYACHTY CTaBUTCSI, ECIIH:

1. 3HaHMs CTyACHTA OTJIMYAKOTCS TITyOUHOM M COAEPKATENBHOCTBIO, UM JAETCs
NOJTHBIA MCYEPIBIBAKOIINANA OTBET, KAK HA OCHOBHBIE BOIPOCHI, TAK W HA JOMOIHH-
TEJIBHBIE:

o CTYJCHT JIOTUYHO M TOCJIEI0BATEIbHO PACKPHIBAET BOMPOCHI, MPEIo-
JKCHHBIC B OMJIECTE;

@ CTYJICHT M3JIaracT OTBETHl YBEPEHHO, OCMBICIICHHO M SICHO;

s riyOokue M OOOOIIEHHBIE 3HAHWUS OCHOBHBIX MOHSATUH MCUXOJIOTHH,

(GopM U METOAOB OpraHu3allK MPOLECcCca UCCAEA0BAHUS B ICUXOJIOTHM.
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CryaeHTy 3a4€eT Mo AMCLMIUIMHE HE CTABUTCS, €CIIN:

1. 3HaHUS CTYACHTA HE OTIMYAOTCS MIIyOWHON M COAEPIKATEIBHOCTBIO, UM
HE J1aeTCs TMOJIHBIA MCYEPIBIBAIOIINNA OTBET, KAK HA OCHOBHBIE BOIPOCHI, TAK M HA
JOTIOJTHUTEIIbHBIE!

J CTYICHT M3JIaracT OTBETHI HEYBEPEHHO, MaTepHall HEOCMBICIICH;
o OOHapY>KEHO HEe3HAHWE WM HETIOHUMAHHE CTYJCHTOM KOHTPOJIBHBIX BO-
TIPOCOB;
o JOMYCKAKOTCS CYIECTBEHHBIC OIMMOKN TPH W3JI0XKEHWH OTBETOB HA BO-

IIPOCHI, KOTOPLIC CTYACHT HC MOKCT UCIIPABUTL CaMOCTOATCJILHO.

Tekyiue 3a10JDKEHHOCTH TI0 HE BBHIMOJHEHHBIM MPAKTUUYECKUM paboTam, 3a-
[IMTE MPAKTHYECKUX PA0OT U KOHTPOJIBHBIM PadoTaM JOMKHBI OBITH JIMKBUANPOBAHBI
B TCUCHHUE HEJCNU MOC]E CPOKa, 0003HAYEHHOTO B TEMATHYECKOM TIaHE MpaKTHYe-
ckux padoT, BO BpeMs ompezenseMoe npenojgaBareneM. OTpabOTKH MPaKTHYSCKUX
padoT OCYIIECTBISIOTCS TOJBKO B MPUCYTCTBUM W TOJ PYKOBOJCTBOM JIaDOpaHTa,
KOTOPBIN HA3HAYACT BpeMsi OTPaAOOTKH.

Buapl TekyIiero KOHTPOJIs: 3aluTa MPakTUIeCKuX padoT, KOHTPOJbHBIC pa-
OOTEL

Buabl NPOMEKYTOUYHOI0 KOHTPOJIS MO JUCIHILIHHE: 3a4eT.

7. Y4eOHO-MeTOoAn4YeCKOe U HH(POPMAIHOHHOE 00eCTIeYeHNE TUCHMILTHHBI
7.10cHoBHas1 TUTEpaTYypa

1. Hetrpycos, A. 1. MukpoOuonorus [TekcT]: yueOHHK /T CTYACHTOB YUPEKACHU I
BBICILIETO MTPO(ECCHOHATTEHOTO 00pa3oBaHusl, 00YUaOIMXCS MO HAMPABICHHIO
noarotoBku "llexarornueckoe odpazopanue" nmpoduis "buonorus" / A. Y. He-
TpycoB, U. b. KoTtoBa. - Mocksa : Akanemusi, 2012. - 380 c. : wi. - (Beicuiee
npodeccuonanbHoe oOpa3zoBanue. [lenarornueckoe 0Opa3oBaHuE).-
(bakanaspuar). - bubnumorp.: ¢. 375. - ISBN 978-5-7695-8411-4.

2. bproxanos, A. JI. Monekynsipras mukpoduonorust = Molecular Microbiology
[Texcr] : yue6. nns By30B / A. JI. bproxanos, K. B. Pribak, A. Y. Hetpycos; noa
pen. A. WM. Herpycosa. - M. : MI'Y, 2012. - 480 c. : un. - [1pun.: c. 444-468. -
[Tpenm. ykas.: 468-477. - ISBN 978-5-211-05486-8.

3. Emues, B. T. MukpoOuonorus : yueOHuk 1uis By308 / B. T. Emues,

E. H. Mumyctun. — 8-¢ u3n., ucnp. u gon. — Mocksa . U3aarenscTBo KOpaidr,
2022. — 428 ¢. — (Beicmiee oOpazosanue). — ISBN 978-5-534-06081-2. —
Tekcr : anexTpoHHblii // OOpazoBaTenbHas miargopma FOpait [cailT]. —

URL: https://urait.ru/bcode/488886

4. Muxkpobuonorus : yueObnoe nocodue ast By3os / P. I'. 'ocmanos, A. K. ['anunyn-
auH, A. X. Bonkos, A. Y. UOparumosa. — 4-¢ uza., crep. — Cankr-IletepOypr :
Jlanb, 2021. — 496 ¢. — ISBN 978-5-8114-8107-1. — TeKCT : 2J€KTPOHHBIH //
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Jlanb : 3nexkTpoHHO-0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/171851

5. lanwupo, . C. MukpoOuomnorus : yuebHoe nocodue s cno / 5. C. Hlamupo. —
5-e u3a., crep. — Cankr-IletepOypr : Jlans, 2022. — 308 ¢. — ISBN 978-5-
8114-9457-6. — Tekcr : 35eKTpOHHBIH // JIaHb : 3IEKTPOHHO-OMOIMOTEYHAS CH-
crema. — URL: https://e.lanbook.com/book/195466.

7.2 /lonoJIHUTEILHAS JTUTEPATypa

1. I'ycer, M. B. Mukpoouonorus [Tekcr] : yueOnuk / M. B. T'yces, JI. A. Mune-
eBa.- 4-¢ u3m., cTep.

2. - M.: Akaaemus, 2003. - 464 c. - (Boiciee oOpazoBanue). - bubnaumorp.: c. 440-
457. - ISBN 5-7695-1403- 5. CoBpemeHnHas mukpobuonorusi. [Ipokapuotel. B 2-x
Tomax. M.: Mup, 2005. - T. 1. — 656 c.

3. buoxumus [Teker]: yuel. ans cryneHToB mea. By3oB / moa pea. E. C. Cesepu-
Ha.- 5-¢ u3a. - M. : 'DOTAP-Memma, 2009. - 766 c.. . - Ilpun. : ¢. 735-760. -
[Tpenm. ykas.: c. 748-760. - ISBN 978-5-9704- 1195-7.

4. T'. Knoppe, C. JI. MbI13uHa.- 3-¢ u3a., ucnp. - M. : Beicur. mik., 2000. - 479 c. :
wi. - ISBN 5-06-003720-7.

5. CrenanoB B.M. MonekynspHas Ouonorus. CTpykrypa U (QpyHKIus O€IKOB.
YueOuuk [DnekTpoH- Hblil pecypc] / Crenano B.M., pen. Cnupun A.C. - MockoB-
CKWH TOCYNApCTBEHHBIN yHUBepcuTeT nMeHu M.B. JlomonocoBa, 2005. Pexxum n0-
cryna: http://www.biblioclub.ru/book/135972/.

6.2012. - 166 c¢. ISBN: 978-5-394-01790-2. Pexum  pocryna:
http://www.biblioclub.ru/book/114131/.

7. Komos B. T1. buoxumus YueOHuk [OnekTponHsli pecype]- M.: Ipoda, 2008. -
640 C. ISBN: 978-5-358-04872-0. Pexum JNOCTYTA:
http://www.biblioclub.ru/book/53454/.

8. CoBpemenHas mukpoduonorus. [Ipokaprorel. B 2-x Tomax. M.: Mup, 2005. —
T.1. - 656 c.

9. CoBpemennas mukpoOuosiorus. [Ipokapuotsl. B 2-x Tomax. M.: Mup, 2005. —
T.2.-496 c.

7.3 MeToanyeckne yKa3anusi, pPEKOMEHIALUH U IPYrue MaTepuaJsibl K 3aHATUSIM

1. Tennep E.3., Iunsankosa B K., [TepeBepsesa I'.W. [IpakTukym o
Mukpoounosorun. M.: JIpoda, 2005.-256 c.

2. [Tnemakosa, B. . MukpoOuonorus : yuedHnoe nocooue / B. Y. [lnema-
koBa, H. A. Jlemena, T. U. Jlopenrens. — Omck : Omckuii 'AY, 2019. — 75 ¢. —
ISBN 978-5-89764-826-9. — TeKcT : 35IeKTpOHHBIN // JIaHb : 3IEKTPOHHO-
oubnmoreynas cuctema. — URL: https://e.lanbook.com/book/126624

3. [TpakTukym no oduieit Mukpoduonoruu : yuednoe nocodue / JI. C.
MymroBarosa, O. C. XKnanosa, O. I1. boukapesa, A. B. ['punyta ; noa penakiuei
M. P. Kapniosoii. — Tomck : Cubl'MYVY, 2016. — 213 ¢. — TeKcT : 31eKTpOHHBIH //
Jlanb : anexTpoHHO-0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/105938
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4. Pabouas TeTpaab Ui NPAKTUYECKUX 3aHATHIA O TUCIUTUIAHE
b1.B.J1B.04.03. «®u3nosorus MUKpOOPranu3mMoBy. M.: LIeHTp onepaTuBHOM 10JIH-
rpadun PI’AY-MCXA nmvenn K A. TumupsizeBa, 2016.

7.4 HopMaTHBHBIE PABOBbIE AKTHI
1. ©I'OC BO no nanpasnennto 35.03.03 Arpoxumus ¥ arporno4BOBEACHAEC
2. OINOIT BO no nanpasnenunto 35.03.03 ArpoxumMusi 1 arpornovBOBEICHUE
3. YueOHblii miiad no HanpaeieHuto 35.03.03 Arpoxumusi U arpornoYBOBEICHUE

8. Ilepeyens pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKALUOHHOI CeTH
«HTEepHET», HEOOXOAUMBIX JAJIs1 OCBOCHHS IHUCUHUIINHBI «DU3HO0JI0THA
MHKPOOPraHu3MOB»

8.1 UudopmauuoHHbIe TEXHOJIOTHH

1. DnekTpoHHble yueOHMKW. 2. TexHogoruum mynbTuMenua. 3. TexHoioruu
HHTepHET (3NEKTPOHHAS NOYTA, JIEKTPOHHBIE OMOIMOTEKH, SJIEKTPOHHBIE 0a3bl TaH-
HBIX).

JUIs ’HBAIMIOB U JIILL C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI OCBOCHHE
JAHHOH AWCLMIIUHBL (MOMYJIsI) MOKET OBITh OCYINECTBICHO YAaCTHYHO C MCIIOJB30-
BaHWEM JUCTAHIHMOHHBIX OOPA30BATEIbHBIX TEXHOJOTHM: ClIali-Mpe3eHTalui JIeK-
IMOHHBIX 3aHATUH, MarTepHalibl JUIsl CaAMOCTOSITENIbHON paboThl M KOHTPOJBHO-
WU3MEPUTEITbHBIE MATEPUAIBI.

8.2 IIporpammHoe o0ecnieyeHue

1. Onepaumonnas cuctema MS Windows XP 2. Onepanuonnas cucrema MS
Windows 7 3. Onepanumonnas cucrema MS Windows 8 Prof 4. Onepaunonnas cu-
crema MS Windows 10 Prof 5. ITaker oducusix npunoxkenuii MS Office 2007 6.
[TakeT opucHbx mpunoxenuit MS Office 2013 7. Tlaker nporpaMm Juisi TpocMOTpa,
neyatu IeKTpoHHbIX nyOnukanuii Acrobat Reader 8. IlpuknagHoe mporpamMmHoOe
o0ecrnieueHue AJisi MPOCMOTpa 3JEKTPOHHBIX NOKyMeHTOB Foxit Reader 9. CroGon-
HbIW (paiiIoBbIi apXUBATOP C BBICOKOW CTEMEHBIO CHKATUsl JAHHBIX 7-Z1p

8.3 Cnennaan3upoBaHHOE MPOrPaMMHOE 00eCTeYCHHUE

1. KomnbroTepHas crnpaBouHas npaBoBas cucrema KoncynbranT + (Oecnar-
Hasl OHJIalH-Bepcus Uit 00ydeHus) 2. CucTteMa aBTOMAaTU3MPOBAHHOTO MPOECKTHPO-
BaHus 1 yepueHusi Autocad for Students 3. Cucrtema TpeXMEpPHOTO MOACIMPOBAHUS
neraneit Kommnac 3D YueOnas Bepcus A1si CTYACHTOB

8.4 IIporpammHoe ofecnieveHue IS JIUL ¢ OTPAHHYCHHBIMH
BO3MOKHOCTSIMH

1. OKpaHHas nyna B ONEPAlMOHHBIX cUCTeMax JuHeikn MS Windows 8.
OKpaHHBIA TUKTOP B ONEPAlMOHHBIX cucTeMax JmHeiikn MS Windows 8. bBecruiar-
Has nmporpamma 3kpanHoro aocryna NVDA

8.5 ba3bl JaHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE H MOUCKOBbIEC CHCTEMBbI

1.  Wikipedia.org

2. microbiologu.ru — MOMCKOBAsi CUCTEMA 110 MUKPOOHOJIOTHH.
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3. smikro.ru — MOMCKOBAsI CUCTEMA MO CAHUTAPHON MUKPOOMOJIOTUI

4. ba3bl JaHHBIX, UHPOPMAIIMOHHO — CIPABOYHBIC U MOUCKOBBIE CHUCTEMBI:
3IEKTPOHHO- OMOIMOTEYHAs cucTeMa, yandex.ru, google.ru, rambler.ru.

5. www.medmicrob.ru — 0a3a JaHHBIX 110 00IIEH MUKPOOHOIOTHH.

6.  www.smikro.ru — morcKoBas CUCTEMA MO CAHUTAPHON MUKPOOMOJIOTHY.

http://window.edu.ru — moctyn k 06pa3oBareybHbIM pecypcaM «EIuHOE OKHOY.

7. Caiit Hay4yHOH snekTpoHHON OmbOmmotekn eLIBRARY.RU — kpynneimei
AICKTPOHHOW OMOJIMOTEKH HAy4HbIX MyONHMKauuid, oOnagaronieldl OoraTbiMu
BO3MOKHOCTSIMU TMOMCKA W MOJAY4YeHUs: MHpopMaru. budnrorexka nHTerpu-
poBaHa ¢ Poccuiickum mHaekcoM HayyHoro mutupoBanus (PHHIL) — Oec-
TUIATHBIM OOIIETOCTYTHBIM WHCTPYMEHTOM MU3MEPEHUS M aHaIu3a nyOnuKa-
IUOHHOH AaKTMBHOCTM YYE€HBIX W OpraHmzaumii. Pexum pocryna:
http://elibrary.tu

8. OnnaiiHOBass BEpCUs HAYYHO-MOMYJISPHOTO MPOEKTA «JIEMEHTHI», LEIBIO
KOTOpOro  SBJETCS  MOMyJspu3anuss  Hayku.  PexxuMm  jgocrymna:
http://elementy.tu/

9. HUutepHeT-xypHaT «Kommepueckas OMOTEXHOIOTH», COACHCTBY O pa3-
BUTHIO U KOMMEPIMATU3ALMU POCCHIICKOI OnoTexHonoruu. Pexxum nocryna:
http://cbio.ru/

10.2nexkrponnoe m3nanue «Hayka m texnomorum Poccumy, cooOmiaromiee 00
OTECUYECTBEHHBIX HAyUHbIX pazpadoTkax. Pexum nocryna: http:/www.strf.ru/

11.HayyHO-IIONYJIAPHBIA CAMT, MOCBSIIEHHBIA MOJIEKYJIIPHBIM OCHOBaM COBpE-
MEHHOH OMOJIOrMHM U MPAKTHYECKAM MPUMEHEHUSM HAYYHBIX JOCTHKEHUHA B
MeauIuHe U OnorexHosiorun. Peskxum noctyna: http://biomolecula.ru/

12.HayuHo-nonynspHblid xypHas1 «MemOpana» — miomanka i 0OMEeHa WH-

(dopMalMeil 0 TEXHOIOTUAX, KOTOPBIE MEHSIIOT KU3Hb, MOCBALIEHHAs MOOE-
JaM HAyKH, JOCTHXKEHUSM TEXHUKH, MPOPbIBAM B JU3aiHE, OTKPBITUSM B
MeIuIMHE, yerexaM B OusHece. Pexxum noctyna: http://www.membrana.ru/
9. Onucanue MaTepUAIbHO-TEXHUYECKOH 0a3bl, HE0OX0AUMO 1151
OCyLIeCTBJICHHSI 00Pa30BaTe/LHOI0 MPoUecca no Aucuuninge «Pusnonorus
MHUKPOOPraHUu3MoOB»

JIJIsl IEKIMOHHOTO Kypca HEO0OXO0AMMa KOMITBIOTEPHAS TEXHUKA C MYJIbTUME-
IUHAHBIM 00eceueHrEM.

Jliist mpoBeieHus TabOPpaTOPHOIO MPAKTUKYMa MO JUCHUILUIMHE « DU3NoIorus
MUKPOOPraHu3MOBY» HE0OXoAuMa JIadopaTopusi, OCHAILIIEHHAS ra30- U BOJAOMPOBOJIOM,
BeHTWJIsIUEH, Y D-naMnamu JUisi CTEPUIM3AIMN TOMENICHUH, JITAMMHApaMUA U MUKPO-
OMOJOrNYECKUMH OOKCaMHU, CTEPWIM3AIMOHHON TEXHUKOUN (aBTOKJIABBI, CTEPUIIA3a-
[IMOHHBIC WIKadbl), TepMOCTaTaMH, aHAdPPOCTATaMU, CBETOBBIMH MHMKPOCKOMAMH,
xpomarorpadamu, pH-meTpamu, mieiikepamu, BOASHBIMH OaHSIMH, TECT-CUCTEMaMH
JUTSl UIEHTU(DUKAIMA MUKPOOPraHU3MOB, JIAOOPATOPHOM MOCYI0H, MOCYAOMOCUHOM
MalIUHOU, AUCTHIIATOPOM, XOJIOJWIBHUKAMU IJI1 XPAHEHUS KOJUICKIIMA MUKPOOP-

29



raHU3MOB U 0Opa3LOB U HEOOXOTUMBIMU PEAKTUBAMHU JJIsl MPUTOTOBIICHUS TMUTA-
TENBHBIX CPEd, HAOOPOM KPACHUTENEH, KOMIBIOTEPHAS TEXHUKA C MYJIBTUMEIHIHHBIM
obecnieuenneM. Kpome 31oro, Heo0X0auMa KOJUIEKIHS KyJIbTYP MUKPOOPTaHU3MOB U
KOMIMbIOTEPHASI TEXHUKA C MYJIbTUMEAUAHBIM OOECTICUCHUEM.
Tabmana 7
Ceenennsi 00 00eCIe4eHHOCTH CIIENUATU3MPOBAHHBIMHU Ay IUTOPHUSIMH,
Ka0uHeTamu, JadopaTopusiMu

HauMeHoBaHHE CIEHUAJTBHBIX MOMe-
HIEHHH U MOMeIleHHH AJIsl CAMOCTOS- OcHALIEHHOCTH CNENHAJbHBIX IOMEINEHUI U I10-
TeJIbHOH padoThl (9 yuedbHOro Kopmyca, MeIIeHUH AJIA CAMOCTOSATETbHOUH PadoThI* *

No0228, 229, 231 ayauropuu)
1 2

Kopn. Ne 9, ayn. 228 1. Muxkpockon JIOMO 4 wmt. (MuB. Ne 553890/16,
WuB. Ne 553890/17, UuB. Ne 553890/18, HuB. Ne
553890/19).

2. Mukpockomn «Aksenon» 15 mr. (MHB. Ne
558457/29, uB. Ne 558457/30, UnB. Ne 558457/31,
WuB. Ne 558457/32, uB. Ne 558457/33, uB. Ne
558457/34, 1uB. Ne 558457/35, UnB. Ne 558457/36,
WuB. Ne 558457/37, uB. Ne 558457/38, uB. Ne
558457/39, uB. Ne 558457/40, UuB. Ne 558457/41,
WuB. Ne 558457/42, uB. Ne 558457/43).

3. TepmocTar 6nonornveckuit BD 115 2 mr. (UHB.
Ne 558444/4, uB. Ne 558444/5).

4. Becbl TexHuueckue snekTpoHHble SPU 401
OHAUS 1 wt. (MaB. Ne 35078/3).

5. MuxkpoOuonorndeckuii mpodooTOOPHUK BO3AYXa
ITY 16 1 mr. (558453/1).

6. Berrsoxao# mkad 1 mr. (MaB. No 558626/2).

7. JlamunapHeiii 60kc BJI-22-600 1 . (MHB. Ne
558459/1).

8. IlIkad nnst xpaneHus peaktusoB 1 mt. (MHB. Ne
558623/4).

9. Ctynbst 13 .

10. Ctosbl 15 .

Kopn. Ne 9, ayn. 229 1. Muxkpockon JIOMO 10 mrr. (MuB. Ne 553890/5,
WuB. Ne 553890/6, MuB. Ne 553890/7, MuB. Ne
553890/8, UuB. Ne 553890/9, MuB. Ne 553890/10,
WuB. Ne 553890/11, MuB. Ne 553890/12, UuB. Ne
553890/13, uB. Ne 553890/14, MuB. Ne 553890/15).
2. Mukpockorn «Aksenon» 14 mt. (MHB. Ne
558457/15, uB. Ne 558457/16, UnB. Ne 558457/17,
WuB. Ne 558457/18, MuB. Ne 558457/19, UuB. Ne
558457/20, uB. Ne 558457/21, UnB. Ne 558457/22,
WuB. Ne 558457/23, uB. Ne 558457/24, UuB. Ne
558457/25, uB. Ne 558457/26, UnuB. Ne 558457/27,
WnuB. No 558457/28).

3. TepmocTtar 6uonornueckuii BD 115 3 mr. (MHs.
Ne 558444/1, uB. Ne 558444/2, 1uB. Ne 558444/3).
4. Becbl TexHuueckue snekTpoHHble SPU 401
OHAUS 1 wt. (MuB. Ne 35078/2).

5. MukpoOHrosioruieckuii npodooTOOPHUK BO3AYXa
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ITY 15 1 wr. (MuB. Ne 558453/2).

6. Mudpakpacuas ropenka Bacteria safe 1 . (MHB.
Ne 558456).

7. Ilpubop BakyyMHOTO (pUIBTPOBAHUS AJIST AHAIM3A
Boabl (BakyymHasi ctannusi) [IB® 35/3b 1 wr. (MHB.
Ne 558454).

8. Jlamunapusrit 6oxc BJI-22-1200 1 . (UHB. Ne
558451/2).

9. Ikad nns xpaneHus peaktusos 1 wr. (MHB. Ne
558623/2-3).

10.Ctynpsa 13 .

Kopm. Ne 9, ayn. 231

1. Muxkpockon JIOMO 4 mt. (MuB. Ne 553890/1,
WuB. Ne 553890/2, uB. Ne 553890/3, MuB. Ne
553890/4).

2. Muxkpockon «Aksenon» 14 mr. (MuB. Ne
558457/1, uB. Ne 558457/2, UuB. Ne 558457/3, uB.
Ne 558457/4, nB. Ne 558457/5, uB. Ne 558457/6,
WuB. Ne 558457/7, uB. Ne 558457/8, uB. Ne
558457/9, NuB. Ne 558457/10, MuB. Ne 558457/11,
HuB. Ne TuB. Ne UuB. Ne 558457/12, iuB. Ne
558457/13, uB. Ne 558457/14).

3. Tepmoctat 6nonornyeckuii BD 115 1 wr. (MHs.
Ne 558444/4).

4. Mukpobuonoruueckuii mpobooTOOPHUK BO3IyXa
ITY 15 1 wr. (MaB. Ne 558453/1).

5. Becbl TexHuueckue anekTpoHHble SPU401
OHAUS 1 mt. (MaB. Ne35078/1).

6. BerrspxHo# mkad 1 mr. (MuB. Ne 558626).

7. Illkad BanmanoycTodynBeIi 1 mT.

8. MynbTuMEAUIHBIN NPOEKTOp 1 wT.

9. Ikad nns xpaneHus peaktusos 1 wr. (MHB. Ne
558623/1).

10. Ctynpsa 13 wr.

11. Cronbi— 17 mirt.

LlenrpaneHas HayuHAs OUOIHOTCKA UMCHH
H.N. Keneznosa UnraneHeri 3a1 nepruogude-
ckux uzganuni (kad. Ne 132)

Komnsroteps! — 1 mr. Cronsl — 28 wt. [lepuonnue-
CKHe€ M3/1aHus B OTKPBITOM foctyne Wi-fi

IlenTpanbHas Hay4yHast OMOIMOTEKAa UMEHU
H.H. XKenesnosa KoMnberoTepHbIN YUTANb-
HbI 3a1 (kab. Ne 133)

Kowmmeroteps: — 17 wr. Ctomst — 28 mT. YueOHast ju-
TepaTypa B OTKPBITOM JIOCTYIIE

IlenTpanbHas Hay4yHast OuMOIHMOTEKAa UMEHU
H.H. XKenesnosa KomMnberoTepHbIN YUTANb-
HbIi 321 (kab. Ne 144)

Kowmmnetoteps — 20 wt. Ctonel — 39 mr. Wi-fi

IlenTpanbHas HayyHast OMOIMOTEKa UMEHU
H.H. Xenesnosa CripaBouno — 6ubmo-
rpaduueckuii otnen (kab. Ne 138)

Komnsroteps — 2 mr. Cronsl — 13 mt. CripaBouHble
u Oubmmorpaduyeckne U31aHUS B OTKPBITOM JIOCTY-
ne Wi-fi

IlenTpanbHas HaydHast OuOIMOTEKa UMEHU
H.W. XXenesnosa Xosut 2 staxa (3an Tpa-
JUILMOHHBIX KaTaJIOrOB)

Cronbl — 8 . Wi-fi

IlenTpanbHas HaydHasi OMOIMOTEKa UMEHU
H.H. XXenesnosa Otnen OubnmoreuHoro
00CTyKUBAHMSI IO HATIPABJICHUIO MEXAHH-

Komnsroteps — 4 mr. Cronsl — 12 mt. CripaBouHble
u Oubmmorpadudeckne n3nanus, yueOHast TuTepaTy-
pa B OTKpbITOM noctyne Wi-fi
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KU ¥ S3HepreTuku (27 yu. xopnyc) Ynranb-
HbIi 3a11 (kab. Ne 202)

LenTpanbHas HayuHas Oubnuoreka umenn | Kommerotepst — 3 mt. Ctonbl — 15 mwt. CripaBouHbIE
H.H. Xeneznosa Otaen OubmuoredHoro u Oubsmorpaduieckne U3AaHus, MEPUOANKA B OT-
00CITy)KUBAHHS 110 HATIPABICHHIO TTPUPO- KpbITOM noctyne Wi-fi

noobyctpoiicto (28 yu. kopmyc) YueOHbIH
YUTAJIBHBIN 3211 (kab. Ne 223)

LenTpanbHas HayuHast Oubnmoreka umenn | Kommbrotepst — 13 mr. Ctomst — 45 mt. CripaBovHble
H.H. XKeneznosa Otaen OubiuoredHoro u Oubsmorpadudeckne U3AaHNs, IEPUOANKA B OT-
00CITy>)KUBAHHUS 110 HATIPABIICHUIO TTPUPO- KpeIToM noctyne Wi-fi

noodycrpoiicTeo (29 yu. kopnyc) Hayunsrit
guTANBHBIN 3aJ1 (kab. Ne 123)

Oomexutne Ne8. KomHaTa 1151 CaMOITO- Tenesuzop, mocka, OONBIIONH cTON Ha 12 YenoBek,
TOTOBKH CTYJibA

10. MeToan4yeckne peKOMEHIANH CTYACHTAM 0 OCBOCHUIO AUCIUIINHBI

3aHsATUS 1O TUCLUIJIMHE TPOBOJATCS B CHEHUAILHO 000pYA0BaHHOM J1abopa-
Topuu. Jlnst AOMycKa K MPOBEAEHUIO 1a00PaTOPHOTO MPAKTAKYMA yYalIUecs TOJKHBI
OBITh 03HAKOMJICHBI C TEXHUKOM O€30MaCHOCTH U MpaBuiiaMu PaboThl B MUKPOOHOIIO0-
ruueckoi maboparopun. Ha Bcex 3aHATHSX CTYIEHTHI 00s3aHbl ObITh B OEIBIX Xana-
Tax, KOKIbIA MMEET CBOE pabouee MECTO, OCHALICHHOE BCEM HEOOXOIMMBIM IS
NPOBEIEHUS JTA0OPaTOpHOro 3aHATUs. Pabora B maboparopun TpeOyeT BHUMAHUS W
AKKYPaTHOCTH. Y4YalUecsl MOCIE BBINOJHEHHUST pabOThI, 3aHOCIT MOJYYEHHBIE pPe-
3yAbTaThl B pab0UyI0 TETPaab, OQOPMIISIFOT UX B COOTBETCTBHM C MPEABIBISIEMbIMU
TpeOOBAHUAMU, MOCJIE YEro 3auuatoT padboTy y NpenoaBaresis.

CHOXKHOCTh YCBOEHMS MaTepHaa JUCHMILTUHBL 3aKTH0YacTCs B 0OJIBIIOM 00b-
eMe HMH(pOpMaIMU, KOTOPYIO HEOOXOIMMO 3alOMHUHATH (JJATUHCKUE Ha3BaHus, (pu-
3UOJIOTUYECKHE OCOOEHHOCTH, PACMPOCTPAHEHHUE B MPUPOJE, MOPQOJIOTHIO U T.1.)
MO3TOMY YCBOCHHME Marepuaiia AUCLMILIMHBL JOKHO MPOUCXOIUTh MOCTENEHHO W
HENPEPBIBHO OT 3aHATHS K 3aHATUIO. OT U3yUEHUsl CBOWCTB U OCOOCHHOCTEN MUKPO-
OPraHMW3MOB K IOHUMAHUIO UX POJIM B OMOC(EPE W KU3HU YETIOBEKA.

10.1. Buasi u ¢popmbl 0TPAGOTKH NPONYLIEHHBIX 3aHATHIA

CTyneHT, TponyCTUBIIMI 3aHATHAE, 00s13aH B JIBYXHEIEIBHBIA CPOK BO BHE-
YPOYHOE BPEMSI, B COOTBETCTBUH € PACMHUCAHUEM OTPAOOTOK, BBINOIHUTE MPOMYLICH-
Hoe [13. /]yist 370r0o HEOOXOAMMO CAaMOCTOSITENLHO MPOPAOOTATh NPONYLICHHYIO TEMY,
orpabotars 113 1 3auuTuTh padoTy y AexkypHOTo npenogasarens. [locie atoro cae-
JaTh COOTBETCTBYIOUIYIO 3aMCh B KYPHAJIE MO yUYETY OTPAOOTaHHBIX 3aHSATHIA.

[Tpy HEBO3MOXHOCTH OTPadOTaTh 3aHITHE B PEKOMEHYEMbIE CPOKH, CTYJAEHT
NUIIET KOHCIIEKT W 3aMOHsIET B paboyeil TeTpaau TabJIUIbl, OTHOCSIIUAECS K MPOITY-
HICHHOM TeMe, 3aTeM 3alUIIacT padoTy y IPenoaaBares.

11 Meroan4eckne peKOMEHIANMH MPENOAABATE/ISAM [0 OPraHu3aluu 00y4eHH s
0 JTHCIHILINHE

J1ist 0cBOEHUS 1a00PaTOPHOTO MPaKTUKyMa HEOOXOAMMO JICTUTh CTYJIEHTOB Ha
HeOombme rpynnsl (10-12 yenorek) s odecneyeHus: 6€30MacCHOCTH MPOBOIUMBIX
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paboT M MOBBIMIEHUSI KAYE€CTBA O0YUYEHUSI.

C wenbro co3nanus yeioBui uist odecnedeHns 3PPEKTUBHOTO UCTOIb30BAHUS
y4e€OHOTO BPEMEHH, TAHHBIC TPYNIBI HA 3aHATUSAX ACIATCS HA Opuraasl no 2-3 4yeno-
Beka. PaGora OpuramamMu co31a€T YCAOBUS JJIS OJHOBPEMEHHOIO BKIIFOUCHHS B
y4eOHBIA MPOLIECC BCEX CTYIEHTOB 0€3 MCKJIFOUEHHUS, MPOUCXOJUT COBMECTHAS MO-
3HABATENbHAS ACATENIBHOCTD, CO3IAETCs cpela 00pa30BaTEIbHOTO OOLIEHHS U pealin-
3yETCsl MPUHLUI OOPATHOM CBS3H.

12 Oco0eHHOCTH peau3auny JHCHUIJINHBI 1JIS HHBAJHAO0B U JIMI C
OrPaHUYECHHBIMHM BO3MOKHOCTSIMH 310POBbSI

[Tpodeccopcko-neaarornyeckuii cocTaB 3HAKOMUTCS ¢ ICUXOJIOTO(PHU3HONIOTH-
YECKMMHU OCOOCHHOCTIMM OOYYarOIUXCsl MHBAJIMJOB M JIUL ¢ OTPAHUYEHHBIMUA BO3-
MO>KHOCTSIMHM 3/I0POBbSl, MHHIMBUAAYATbHBIMA ITPOrpaMMamMu peaOuuTallid WHBAJIH-
A0B (pu Hanmuumu). [Ipy HEOOXOAMMOCTH OCYHIECTBIIIETCS AOMOJIHATEIBHAS IO~
JepKKa MPEnoJaBaHusl MCUXOIOraMH, COMUAIBHBIMU PAOOTHUKAMM, MPOLIEIIIAMHA
NOJITOTOBKY aCCUCTEHTAMH.

B cooTBeTcTBMM ¢ METONMYECKUMHM pekoMeHaaumsMu MuHoOpHayku PO B
Kypce MpeanoiaracTcs UCHOAb30BaTh COLUAIBHO-AKTUBHBIE U PE(PICKCUBHBIE METO-
JbI OOYUYEHH S, TEXHOJOTAN COLMOKYJIbTYPHON peabMIIMTALMK C LEIbK OKa3aHHsI MO-
MOILM B YCTAHOBJICHUM MOJIHOLEHHBIX MEKITMYHOCTHBIX OTHOLICHUN C IPYTUMU CTY-
JEHTAMH, CO3JaHUM KOMQOPTHOTO MCUXOJIOTMYECKOr0 KiauMara B CTYJIEHYECKOH
rpynne. [logbop u pazpadoTka y4eOHBIX MaTEpUalioB MPOU3BOATCS C YUYETOM
NPEIOCTABIICHUSI MaTepUalia B Pa3IMUHbIX (PopmMax: ayIuanbHON, BU3yadbHOM, C HC-
NOJIb30BAHUEM CHECIMATBHBIX TEXHUYECKUX CPEICTB U MHPOPMAITUOHHBIX CUCTEM.

CormacHo TpeOOBaHMSM, YCTAHOBIEHHBIM MUHOOpHaykn Poccun K mopsiaky
peanu3anmu 00pa30BATENIbHON ACITEIBHOCTA B OTHOLIEHWM WHBAIWIOB W JIALL C
OB3, HE00X0IUMO UMETH B BU]TY, UTO:

1. uHBAUABL 1 Jina ¢ OB3 1Mo 3peHu0 UMET NPaBO MPUCYTCTBO-

BaTh HA 3aHATUSAX BMECTE C ACCHCTEHTOM, OKA3bIBAOIIMM O0yYarOIIEMYCsl HE-

00X0IMMYI0 MOMOIIIb;

2. uHBAMABI U Juia ¢ OB3 1o ciryXy UMET MPaBO HA UCIOIb30Ba-

HUE 3BYKOYCHJIMBAIOLICH armaparypsl.

[Tpu mpoBeaECHUM TPOMEKYTOUHOM aTTeCTalMy MO JUCLUIIIMHE 00ecneuYnBa-
€TCsl COOJTIOJIEHUE CIIEAYIOIUX 00X TPEOOBAHMIA:

o NPOBEICHUE aTTECTAlMKM sl WHBAIMAOB B OJHOW ayIWTOPUHU

COBMECTHO C OOYYarOIIMMHCS, HE SIBISIOLIMMKCS MHBAJIMIAMH, €CIH 3TO HE

CO3/1aET TPYAHOCTEH [UIsl MHBAIMAOB W MHBIX OOYYArOWIMXCS MPH MPOMEXKY-

TOYHOM aTTECTaLMH,

o NPUCYTCTBUE B ayJUTOPHM ACCHCTEHTA (ACCUCTEHTOB), OKA3bIBa-

OLIET0 O0YYArOMIMMCST MHBAIMAAM HEOOXOAMMYK0 TEXHUUYECKYHO MOMOIIbL C

YUETOM MX WHAMBUAYAIbHBIX OCOOEHHOCTEH (3aHATh padoyuee MECTO, IEPEBU-

rarbesi, MPOYUTATh U OPOPMUTH 3a1aHUE, OOIIATHCS ¢ HK3AMEHATOPOM ),

o NOJIb30BAHNE HEOOXOAMMBIMU O0YYArOIIMMCS UHBAJIMIAM TEXHHU-

YECKMMH CPEACTBAMHU MPH MPOXOKACHUH MPOMEKYTOUYHOM aTTECTAlMK € y4e-

TOM MX UHJWBUYATbHBIX OCOOCHHOCTEIA;
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o 00€eCreueHne BO3MOXKHOCTH OECHpPEnsiTCTBEHHOTO J0cTyna o0y-

YAIOIIUXCSl MHBAJIMIOB B Ay IUTOPHH, TYAJICTHBIC U APYTUE MOMEIICHUS, a TaK-

K€ WX TTPeOBbIBAHUS B YKA3aHHBIX MMOMEIIECHHUSX.

[To MUCbMEHHOMY 3asIBICHUIO 00YYaroIIerocss MHBAIUAA MPOJOIKUTETLHOCTD
MPOXOKACHUS HMCIBbITAHUS MPOMEXKYTOUHOW aTTecTanuu (3adera.) oOydaromuMmes
UHBAJIMIOM MOKET OBITh YBEJIMUYEHA MO OTHOMICHWIO K YCTAHOBJICHHOM MPOIAOIKU-
TEJILHOCTH €T0 CJAUu:

o MPOJOKUTEILHOCT CAAYd MCIBITAHUS, TPOBOJUMOTO B THCh-
MEHHO# (hopMme, - He Oonee ueM Ha 90 MUHYT;
o MPOJOKUTEILHOCTh MOATOTOBKM 00YUarOIIErocss K OTBETY, MPO-

BOJIMMOM B YCTHOM opme, - He Oosiee ueM Ha 20 MUHYT;

B 3aBHCHMOCTM OT MHAMBHIyaTbHBIX OCOOEHHOCTEH, oOyvarommxcs ¢ OB3
YHUBEPCHTET 0OECTIEUNBACT BBIIOJHEHUE CICAYIOIIUX TPEOOBAHUN MPHU MPOBEACHUN
aTTeCcTalyuu:

a. JUTSL CIETIBIX:

o 3a/1aHus U WHbIE MaTepualibl AJisl MPOXOKACHUS MPOMEKYTOYHOM
arrecrauuu O(QpOPMIIIOTCS B BUJE AJIEKTPOHHOIO JOKYMEHTA, JOCTYITHOTO C
NOMOIIBK) KOMIBIOTEPA CO CHENHATM3UPOBAHHBIM IPOrPAMMHBIM O0ecreye-
HUEM IS CJIEMBIX, TMOO 3a4UTHIBAKOTCS ACCUCTEHTOM,

o NUCBMEHHBIC 3aJaHKsl BBIMOIHSOTCA O00yJaronmMucs Ha Oymare
penbeHO-TOYeUHbIM 1IpU(PTOM bpaliis uim Ha KOMIBIOTEPE CO CIEHHATU3H-
POBAHHBIM TPOTPAMMHBIM 00ECTIEUEHUEM AJISl CIEMNBIX, JIMOO HAIMKTOBBIBAKOT-
Csl ACCHCTEHTY;

o Py HEOOXOAUMOCTH OOYYArOIIMMCS MPEIOCTABISCTCS KOMILJIEKT
NUCHbMEHHBIX MPUHAMICKHOCTEH U OyMara JUisi TUChbMa PENbePHO-TOUCUHBIM
mpudrom bpaiisis, KOMIOBIOTEp €O CHEHHATM3UPOBAHHBIM TPOrPAMMHBIM
o0ecreueHUEM IS CIICTIBIX,

b. JUTS CITaOO0BHISAIINX

o 3alaHus W WHBIE MaTepuaibl s CAaud 3adeTa O(QopMIISIOTCS
YBEJIMUCHHBIM IPUPTOM;

o o0OecneunBacTCsl MHAMBUAYATbHOEC PABHOMEPHOE OCBEIICHHWE HE
MeHee 300 JroKc;

° npy HEOOXOAUMOCTH OOYYArOIIMMCS MPEAOCTABISETCS YBEIMYN-

BAKOILEE  YCTPOWCTBO, JOMYCKACTCS  HWCIOJIb30BAHUE  YBEIMYMBAKOIINAX
YCTPOMCTB, UMEKOIINXCS Y 00YUAOMIMXCS,
C. U TIYXUX A CITA0O0CHBIIIAIINX, C TSHKEIBIMA HAPYLICHUSIMHU Pe-
EI%K
obOecneunBacTCd HaIM4YKME 3BYKOYCWIIMBAIOLICH anmapaTrypbl KOJUIEKTHBHOIO
NOJIb30BAHUS, MPU HEOOXOIUMOCTH OOYYAIOMIMMCS TPENOCTABISAETCS 3BYKOYCHIIN-
BaKOLAs aNNapaTypa MHAUBHAYATLHOTO MOJIb30BAHUS;
N0 WX JKEJIQHWIO UCTIBITAHUS MPOBOJATCS B TUCbMEHHON (popMe;
d. g oM ¢ HapyWEHWsIMU ONOPHO-JBHTATENILHOTO anmapara (Ts-
JKEJIBIMU HAPYLICHUSMHU JABUTATEIbHBIX (PYHKUMHA BEPXHUX KOHEUHOCTEH WU
OTCYTCTBHEM BEPXHHUX KOHEUHOCTEH )
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® NUCBMEHHBIC 3aJaHKsI BBIIOJIHSOTCS O0YYarOUIMMKCS HA KOMITb-
F0TEPE CO CNECHMATM3UPOBAHHBIM MMPOTPAMMHBIM 00€CIIEUEHUEM WM HAJUKTO-
BBIBAIOTCSI ACCUCTEHTY,

J MO WX JKEITAHUIO UCTIBITAHUSI POBOJSATCS B YCTHOM (popme.

O HeoOxoauMocTH 00eCIEYeHNs CIICHUAIbHBIX YCIOBHNA IS MPOBEACHMS aT-
TECTALMK O0YYArOLIMIACS TOJDKEH COOOIIMTh MMCBbMEHHO HE TO3/IHEE, ueM 3a 10 aHei
JI0 Havana arrecrauuu. K 3asBICHUIO MPWIArarOTCs JOKYMEHTBI, TOATBEPKAAIOIINE
HaJIM4Ke y 0Oy4aromierocs MHAUBUAYAIbHBIX OCOOCHHOCTEH (MPU OTCYTCTBUM YKa-
3aHHBIX JIOKYMEHTOB B Opranm3anuu). [Ipy HEOOXOAMMOCTH AJi OOyYarolmMXcs ¢
WMHBAIMIHOCTBIO TPOLEAYPA OLICHUBAHUS PE3YJIBTATOB 00YYEHUS MOKET MPOBOIUTh-
Csl B HECKOJIBKO 3TaIloB.

IIporpammy pazpadoranau ct. npen. J[.B. CHerupes
29 202857 /-
«29» mas 2 ?* 7

*

k.0.H., porteHT O. B. Cenuikas

«08» I/IIOH? 20?5/(

-\
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PEIIEH3UA
Ha pado4yr0 NporpaMmmy
aucuuminabl b1.B.J1B.04.03 «®u3u0/10rusi MUKPOOPTraHU3MOB»

s moaAroroBku dakanaspa ®I'OC BO no nanpasaenuro 35.03.03 Arpo-
XHMHS H arPONOYBOBE/ICHHE HANIPABJICHHOCTh ATPOXHMHUYECKOE 00eCnedeHue
arporexHoJoruii, I'eonngopmannonHoe odecnevyeHne noYBEHHO-3¢MeJIbHBIX pe-
CypcoB

Mocunoit Jlronmunoit BnagumuposHoii mpodeccopom kadeapst sxonorun Poc-
CUHCKOTO TOCYAapCTBEHHOTO arpapHoro yaueepcureta — MCXA um. K. A. Tumu-
pa3eBa (PCAY-MCXA um. K. A. TumupszeBa), IOKTOp OMOJIOTMUECKUX HAYK (Janee
N0 TEKCTY PEUEH3EHT), MPOBEACHA PeUeH3us padoyeil mporpammbl AWCHUATIIHMHBL
«Duznonorust MUKpoopranuzmony - OI'OC BO no Hanpasnenuto 35.03.03 Arpoxu-
MUSI U arporOYBOBEACHHE, TI0 HAMPABICHHOCTH ATPOXMMHYECKOE OOECIEUYECHUE ar-
pOTEXHONOTHIA, ['eonH(pOpMaIMOHHOE 00€CIEYEHHE TOUYBEHHO-3EMENBHBIX PECYPCOB
pazpadorannoii B ®I'BOY BO «Poccuiickuii rocy1apCTBEHHBINA arpapHblii YHUBED-
curer — MCXA umenn KA. TumupszeBa», Ha kadeape MUKPOOUOIOTUH U HIMMYHO-
norun (pazpadotunk ChHerupes J|.B. crapmmii npenogasarens kageapsl MUKPOOUO-
JIOTUM U UIMMYHOJIOTHH ).

PaccMOTpeB NpencTaBIeHHbBIE HA PELEH3UIO MATEPUATIBL, PELIEH3EHT MPUILEIT K
CJIEYIOLMM BBIBOJAM
[IpenbsBneHHas pabouasi mporpamMma AWCUUIUIMHBI «DU3HON0rHs MHKPOOPraHH3-
MOBY (manee no Tekery [Iporpamma) coomsemcemesyem tpedoanusm OI'OC BO no
HanpasiaeHuto 35.03.03 Arpoxumusi 1 arporo4YBOBEIACHHUE, IO HAMPABIECHHOCTH AT-
POXMMHMYECKOE O0ECNEYEHUE arpoTEXHOOrUi, ['eonH(popManMoHHOE 00eCTIeUeHNE
MOYBEHHO-3EMENIBHBIX PECYPCOB U COOEpIHCUM BCE OCHOBHBIE PA3JENbl, COOMGEH-
cmeyem TPeOOBaHHUSIM K HOPMATHBHO-METOIMYECKUM JOKYMEHTaM MPEABIBISIEMbIX
K paboueii mporpaMme JUCHUHUTIINHBIL.

[IpencraBnennass B [lporpamMme axmyanbHocmbs y4eOHOW IMCIUIUIMHBL He
HOONEHCUM_COMHEHUIO — NUCUUIUITMHA « DU3HOIIOTHST MUKPOOPraHU3MOB)» BKJIKOYEHA
B o0s3arenbHbIi nepeueHs OI'OC BO, B UK AMCUMIIIMH MO BBIOOPY [MCHMIITUHBL
(Mmoaynm) o BeiOOpy 4 (/1B.04)

Peanuzanms B aucuurminHe « OU3HONOTHS MUKPOOPTraHU3MOBY» TPeOOBaHMIA

OI'OC BO, OINOIT BO u yueGHoro mnana no HanpaeiaeHuto 35.03.03 Arpoxumust u
arporoYBOBEICHUE.
[Ipencranennsic B [Iporpamme yenu TUCHMILTMHBL coomseemcmeayiom TPeOOBAHUSAM
®I'OC BO Hanpagnenus no HanpasieHuro 35.03.03 ArpoxuMusi U arpornovYBoBeEe-
Hue. B coorBercTtBuM ¢ [Iporpammoi 3a aucuumimHON « DU3MONIOrus MUKpPOOpra-
HU3MOB)» 3aKpEIUIEHbl 00MIENPOPECCHOHAIBHBIE U MPO(PECCHOHATBHBIE KOMITETEH-
umn. Jlucuuminaa « GU3uooruss MUKPOOPraHM3MOBY U mpeacTaBiieHHas [ [porpamma
CchocobHa peanu3o6any KOMIETCHIMIO B O0BABICHHBIX TpeOoBaHUsIX. KommneTeHIus
He_Bbi3blden COMHeHUs. B CBETE€ MPO(ECCUOHATBHON 3HAYMMOCTH M COOTBETCTBHS
COZIEPKAHUIO JUCLUIUTAHBI «DU3MOIOTUSI MUKPOOPTaHU3MOB)
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1. Pesyaromamol 00yuenua, NpEACTaBICHHbBIE B lIporpamme B Kareropusx
3HATh, YMETh, BIAJIETh COOmMEemcmayom cneuu(puKke U COACPNKAaHUIO TUCLUILTAHBL 1
0eMOHCMPUPYVION BO3MONACHOCb TIONYUYCHHS 3asIBJICHHBIX PE3YJIbTATOB.

2. OOwas Tpya0EMKOCTb TUCUUIUIMHBI « DU3MOI0THS MUKPOOPTaHU3MOB) CO-
CTaBJIIET 2 3aUETHBIX eAMHULEI (72 Yaca).

3. HMudopmanus 0 B3aMMOCBSI3M H3yYaEMBIX JAACHUIUIMH U BOMPOCAM HCKITHO-
YeHHs TyOIMpOBaHUs B COACPKAHUU TUCLMIUIAH coomseemcmeayem NEeACTBUTEbHO-
ctu. JucummumHaa « DU3H0N0Trus MUKPOOPTraHM3MOBY HE B3aMMOCBS3aHA C IPYTUMHU
mucuurHamu OIOI n YueOHoro niana no HampasieHuo 35.03.03 Arpoxumus u
arporno4BOBEICHUE, HAMPABIEHHOCTH ATPOXHMHYECKOE OOECTIEUEHUE arpOTEXHOJIO-
ruif, ['eonHpopMaliOHHOE O0ECNEYECHNUE MOYBEHHO-3EMENIbHBIX PECYPCOB M BO3-
MOKHOCTh JyOJUPOBAHUS B COJAEP)KAHUM OTCYTCTBYET. JIMCLMIIMHA TPELYCMATPH-
BaCT HAIMYME CHEMUAIBHBIX TPEOOBAHMI K BXOIHBIM 3HAHUSM, YMEHHSIM M KOMIIE-
TEHUHUSAM CTYIEHTA, XOTS MOXKET SIBISATBCA MPEAIICCTBYIOIICH Ui CHELUATBHBIX,
JUCLUTIINH, ACTONB3YIOMMX 3HAHKUS B 00JIACTH MUKPOOMOJIOTHU B MPOPECCHOHAB-
HOM JedarenbHOoCTH OakanaBpa.

4. TlpencraBnennas [IporpammMa npeanoiiaract UCIoab30BAHUE COBPEMEHHBIX
00pa3oBaTENbHBIX TEXHOJIOTHI, MCIOJB3YEMBIE TP PEATM3aALUN PA3JIMYHbIX BUAOB
yueOHOW paboTel. DOpMbI 00PA30BATENBHBIX TEXHOJIOTHIA coomeemcmayiom Crenu-
(hUKe TUCIUIITNHBI.

5. Buasl, copepkanue U TpyI0EMKOCTb CAMOCTOSTENBHON PadOThI CTYJAEHTOB,
npeacTaBieHuble B [Iporpamme, coomseememeayiom TpeOOBAHUSAM K MOJATOTOBKE BbI-
IyCKHUKOB, conepxxammmMcest B0 @I'OC BO no nanpasnennto 35.03.03 Arpoxumus u
arponouBoBecHUE. [IpencraBiennsle u onucadHbie B [Iporpamme Gopmbl mexyuyei
OILICHKHM 3HaHWi (0mpoc, Kak B popMe 00CYKICHUS OTACIBHBIX BOMPOCOB, TAK U BbI-
CTYIUICHHSI, U YYaCTHE B TEMATHUYECCKUX AMCKYCCHUSX M TPYNNOBBIX OOCYXKICHHUSX),
coomeemcemayion cneuupuKe TUCUUIIMHBL U TPEOOBAHMSIM K BBIITY CKHUKAM.

dopMa MPOMEKYTOUYHOTO KOHTPOJS 3HAHWWA CTYNEHTOB, NPENyCMOTPEHHAs
[TporpamMmMoii, ocymecTBisieTcs B popme 3auera

dopMBl OLEHKK 3HaHW, npeacTaBicHHble B [Iporpamme, coomsemcmeyiom
crelM(pUKE AMCUUTUIMHBI U TPEOOBAHUSAM K BBITYCKHHKAM.

6. Y4ueOHO-METOAUYECKOE 00ECNEYCHNUE AUCHUIIIMHBI TPEICTABICHO. OCHOB-
HOW JUTEpaTypoil — 6 HCTOYHHUKOB (0a30BbIH YU4eOHHUK U yueOHOE mocoOue), 10nos-
HUTENIBHON NUTEpaTypoil — 8 HauMEHOBaHWNA, W coomeemcmeyem TPEOOBAHUIM
®I'OC BO nanpapnenus 35.03.03 ArpoxuMust U arporoYBOBEACHUE

7. MarepuabHO-TEXHUYECKOE 00€CNEYCHUE TUCLUIUIMHBL coomeemcmeyemn
cnelu@puKe AUCHUMINHBL «DHU3NMOIOTUS MUKPOOPTraHU3MOB» M OOECIIEUMBAET MC-
NOJIb30BAHUE COBPEMEHHBIX 00PA30BATENIbHBIX, B TOM YMCJIE MHTEPAKTUBHBIX METO-
JIOB OOyUYECHHSI.

8. MeTtoanyeckne peKOMEHIalMU CTYACHTAM U METOAMYECKUE PEKOMEHTALMH
NPENOAABATENSAM O OPraHu3aluy 00yUYECHHUs M0 AUCHUIIIIMHE JAK0T MPEACTABIEHUE O
cnenuduke o0ydeHus mo AMCUUIUIMHE «DU3M0I0rus MEKPOOPraHU3MOBY U COOM-
gemcmayion CTaHaapry no HampasineHuro 35.03.03 Arpoxumusi U arpornovyBoBEC-
HUE.
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OBIIME BbBIBO/JAbI

Ha ocHOBaHUM MPOBEACHHON PELIEH3UN MOYKHO CIENATh 3aK/IFOUEHUE, YTO Xa-
PaKTep, CTPYKTYpa U COACP)KaHME padoUeil mporpaMMbl JUCHUIUIAHBL « DU3HOIOTHS
mukpooprasuzmopy GOI'OC OIIOIT BO no nanpasnenuto 35.03.03 Arpoxumus u ar-
POMOYBOBECHUE MO HAMPABICHHOCTH ATPOXMMHYECKOE OOECIICUEHUE ArpOTEXHO-
noruii, ['eonn(popManmoHHOE 00ECTIEUEHUE TOYBEHHO-3EMENBHBIX PECYPCOB (KBAJIU-
(ukanust (CTENEHb) BBIMYCKHUKA — OakajaBp), pa3padoTaHHas CT. mpem. kadeapsl
MUKpPOOMOJIOTUA U UMMYyHOJIorun, CHerupeBbiM [1.B, cooTBeTCTBYET TpeOOBAHUIM
OI'OC BO, coBpeMEHHBIM TPEOOBAHHUSIM SKOHOMHUKH, PbIHKA TPY/1a M MO3BOJIAT MPU
€€ pean3aliy yCIemHo 00eCcneunTh (POPMUPOBAHUE 3aIBIICHHBIX KOMITIETCHIIUH.

Peuensent: Mocuna Jlrogmuna BnaagumuposHa 1.0.H., mpodeccop kadeapsl

3KOJ0ruM POCCUICKOro rocy1apcTBEHHOTO arpapHoro yausepeureta — MCXA um.
K. A. TumupszeBa (PTAY-MCXA um K. A. Tumupszera «09» urons 2@3/5 r.
<
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