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AHHOTALMS
padou4eii nporpamMmel yueOHoi pucuuminnabl b1.B./1B.04.03
«PuU3H0J10TUsI MUKPOOPTraHU3MOBY, IS MOATOTOBKH 0aKajaaBpa mo
Hanpasjenno 19.03.01 buorexnonorusi, HaNpPaBJeHHOCTH BerepuHapHas 0uo-
TEXHOJIOTHS, BHOTEXHOJI0TUSI M MOJIEKYJIAPHAsi OMO0JI0THsl, ATPONPOMBILILICH-
Hast ONOTEXHOJIOTHS

Ieab ocBOCHUST TUCHMIIJIHHBI

Llenpro ocBoenus nucuumimHbel b1.B.J1B.04.03 «®u3nonorus MUKpPOOPraHu3-
MOBY SIBJISIFOTCS (DPOPMHUPOBAHKE y CTYACHTOB YHUBEPCAIBHBIX KOMIIETEHIUI (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;
VK-6.4; YVK-6.5, obecrieunBaronmx KOMIIJICKC TEXHOIOTHYSCKOM TTOATOTOBKH TI0 CO-
BPEMECHHBIM HAIPABJICHUASIM arpOXMMHH, MMOYBOBEICHUS, MUKPOOMOJIOTUN, OMOTEX-
HOJIOTMH, arpOHOMUM W (POPMHPOBAHME MPEACTABICHUI 00 OCHOBAX CTPOECHHS U
CBOMCTB MOJICKYJISIPHBIX CTPYKTYP, XapaKTEPHBIX Ui MAKPOOPraHU3MOB, OMOXHMH-
YECKMX M KMHETUYECKUX XAPAaKTEPUCTHKAX POCTA U METAOOIMYECKUX MyTEH MUKPO-
OPraHM3MOB, a TAKXKE M3YyUYEHUE OCOOEHHOCTEH peryssinuu merabom3ma MUKPOOP-
TFAaHU3MOB B COOTBETCTBMHU € (POPMYIHMPYEMBIMH KOMIIETEHIIUSMU C MPHUMEHEHUEM
COBPEMEHHBIX HMH(POPMAIUOHHO-KOMMYHUKALIMOHHBIX TEXHOJOTUNA Ui PELICHUS
HAYYHBIX, YYEOHBIX, MPAKTUYECCKUX, METOAMYECKUX, WH(POPMALMOHHO-TOUCKOBBIX
3a/1a4 B OMOJOTUYECKMX HAYKaX U peain3aluy COOCTBEHHBIX 3HAHWI B MHHOBALIMOH-
HBIX C()EPAX ECTECTBEHHBIX HAYK.
3agaum IMCUHILINHBI:

> nojrydeHue 0a30BbIX MPEACTABICHHUH O CTPOEHUH, CBOMCTBAX U (DYHKIIH-
X MaJIBIX ¥ OOJIBIIUX MOJIEKYJ KJIIETOK MUKPOOPTaHU3MOB, IPOLIECCaxX TPAHCIOPTA U
MUTaHUsE MUKPOOPTaHMU3MOB, POCTE U PA3BUTHH, & TAKXKE MPOLECCAX, TPOUCXOISIINAX
B KJIETKaX M 00€CMEYNBAONINX KU3HEACITETbHOCTD OAKTEPHIA,

»  -TIOJyYeHUE MPECTABICHUS O MPUKIIAJHBIX aCMIEKTaX METO/IOB KYJIbTH-
BUPOBAHHS X BO3MOKHOCTSIX PETYJISILMM OOMEHA BEIIECTB [T UCMOJIb30BAHUS B
OMOTEXHOJIOTHYECKON MPOMBILIIEHHOCTH,

»  BhajeHue UH(pOpMAIHEi O pa3TMYHBIX METOAX KYITBTHBUPOBAHUS U
OLICHKA BO3MOYXHOCTH IPUMEHEHHMSI 3TUX METOJIOB UTsl 3aBIICHHBIX LETCH;

»  TpuoOpeTeHNs HABBIKOB pabOTHI ¢ MUKPOOPTaHM3MAMHU,

»  yMmeHue 000CHOBAaHHO BHIOMPATh COOTBETCTBYIOIINI METO] CCIIET0BA-
HUS JUTSl PELUEHUS TPAKTUYECKHAX 3a/1a4;

> YMEHHE CAMOCTOSATENIBHO padoTaTh ¢ y4eOHOM, Hay4YHOU U CITPAaBOYHOM
JUTEPATYPOi, BECTH HH(POPMALMOHHBIH MOUCK.

MecTo AUCHUIIMHBI B Y4eOHOM Iu1aHe: JlucuuninnHa « OU3nonorust MUKpo-

OPraHM3MOB» BKJIFOUEHA B BAPUATMBHYK) YaCTh NEPEUYHS AMCLMIUIMH MO BBIOOPY -
AUCHUNIMHBI (Moay/au) mo BbIOOpy S ([AB.0S). Peammzanms B pucuuniube «Du-
3HOJIOTHsI MUKpoOopranu3MoBy Tpedosanuii ®I'OC BO, OIIOIT BO u yueGHoro mna-
Ha 1o HanpaejieHnto 19.03.01 buorexnonorus.

TpeOboBanus K pe3yjbTaTaM OCBOCHHS JUCHHUIUIHHBI: B PE3YJIBTATE OCBOE-
HUSL JUCIUIUTMHBL (POPMUPYIOTCS CIEAYIONIME 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-

CTaBJIACT 2 3a4ETHBIX CIMHHUILIBI, BCETO 72 4Haca, 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). Jucuumninaa
b1.B.J1B.04.03 «®u3n0a0THsI MUKPOOPTAHU3MOBY YHATACTCS CTYJACHTaM 2 -r0 Kypca
uHcTuTyTa 300TexHMM M Ouosmormm PI'AY-MCXA wum. KA. Tumupszera. Oto
OMpPaBAAHHO, TAK KAaK 3HAHWS MOJYYEHHBIE B PE3YJbTATE OCBOCHUS AMCLUIIIMHBI
HEOOXOUMBI JUTSl TalbHEHRIIEro n3y4eHusi OMONorndeckux Hayk. CTpyKTypa colep-
JKaHWsl y4eOHOW NUCUMIUIMHBI BKJIFOYAET TAKWE NUJAKTUYCCKUE €AMHULBI, KaK pas-
JEIIbI U TEMBI

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

Tema Ne 2 bonpmime MONIEKYIIbI KJIETKH, UX JOKATM3AIUs 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 Ne 5 OcHOBHBIE MEXaHU3MbI OOMEHA BEIECTB M MPe0Opa30BaHusl SHEPTHH.

Tema Ne 6 bpoxkeHnue.

Tema Ne 7 [TomHOE M HEMOHBIE OKUCIICHUS.

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

Tema No 9 @ororpodHbie OakTepun U (POTOCHHTES.

OO0masi TpyA0eMKOCTb JUCHMIINHBI: COCTABISET 72 4. (2 3a4. €11.)
IIpomexyTOUHBIN KOHTPOJIB: 3a4€T B 4-0M CEMECTpE




1. Ilesan ocBOEHHST TUCHUILIHHBI

Ieab ocBOCHUST TUCHMIIJIHHBI

Llenpro ocBoeHus nucuunaunbl b1.B.J1B.04.03 «Du3nonorus MUKpPOOPraHu3-
MOB» SIBJISIFOTCSI (POPMUPOBAHUE Y CTYJACHTOB YHUBEPCAIBHBIX KOMIETEHIUNA (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;
VK-6.4; YK-6.5, o0ecneunBaroiX KOMIUIEKC TEXHOJIOTHUECKOH MOATOTORBKH IO CO-
BPEMEHHBIM HAIMPABJICHUSIM OUOTEXHOJIOTMU W (POPMUPOBAHKME MPEACTABICHHUI 00
OCHOBAX CTPOCHHUSI U CBOUCTB MOJICKYJIIPHBIX CTPYKTYP, XapaKTEPHBIX JJIsi MUKPOOP-
raHU3MOB, OMOXUMHUUYECKNX U KHHETHYECKUX XapaKTEPUCTUKAX POCTa U MeTab0Iye-
CKHUX MYTEeH MUKPOOPraHU3MOB, a TAKXKE U3YUCHUE OCOOCHHOCTEH pEryssiiiud MeTa-
00aM3Ma MUKPOOPraHU3MOB B COOTBETCTBUU € (POPMYJIUPYEMBIMH KOMIETEHIIUAMU C
MPUMEHEHUEM COBPEMEHHBIX WH(MOPMAIMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOTHIA
JUTSl PELICHUSI HAYYHBIX, YUEOHBIX, MPAKTUYECKUX, METOAUYECKUX, MHPOPMAIIUOHHO-
MOMCKOBBIX 33Ja4 B OMOJIOTMYECKUX HAyKaxX W peain3alui COOCTBEHHBIX 3HAHUWU B

MHHOBAIIMOHHBIX cq)epax CCTCCTBCHHEBIX HaYK.
3agauy AUCHHILIMHBI:

> nojryuyeHue 0a30BbIX MPEACTABICHUH O CTPOEHUH, CBOMCTBAX U (DYHKIIH-
X MaJIBIX ¥ OOJIBIIUX MOJIEKYJ KJIIETOK MUKPOOPTaHU3MOB, IPOLIECCaxX TPAHCIOPTA U
MUTaHUsI MUKPOOPTaHU3MOB, POCTE U PA3BUTHH, A TAKXKE MPOLIECCAX, TPOUCXO AU X
B KJIETKaX M 00€CMEYNBAONINX KU3HEACITETbHOCTD OAKTEPHIA,

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

»  BIajeHWe UH(pOpMAIHEi O pa3TMYHBIX METOIaX KyJIbTUBAPOBAHUS 1
OLICHKA BO3MOYKHOCTH IMPUMEHEHHUS 3TUX METOJO0B IS 3asBJICHHBIX LEJICH;

»  TpuoOpeTeHUs HABBIKOB pabOThI ¢ MUKPOOPTaHM3MAMMU;

»  y™meHue 000CHOBAHHO BHIOMPATh COOTBETCTBYFOIIUM METO UCCIIEIOBA-
HUS JUTSl PELICHUS TPAKTUYECKHX 3a1a4;

> YMEHHE CAMOCTOATENBHO PA00TaTh ¢ YUeOHOM, HAyYHOH W CITPABOYHOM
JUTEPATYPO, BECTH HHPOPMALMOHHBIH MOUCK.

2. MecTo TUCHHIUVINHBI B Y4e0HOM mpouecce

JucuunnuHa «®u3n0JIorThs MUKPOOPIaHM3MOB» BKIIFOUEHA B BAPUATUBHYIO
YacTh MEPEYHsS AMCLUIIMH N0 BBIOOPY - AUCHMIUIMHBL (MOAYJIHM) MO BBIOOPY 5
(AB.05). Peanmuzanust B AucumiinHe «OU3MOI0TUSI MUKPOOPTaHU3MOBY» TPEOOBAHMM
OI'OC BO, OIIOIT BO u yue6Horo niana no HanpasiieHuto 19.03.01 buorexHomno-
THS.

JucuumuimHa «OU3UONIOTHS MHUKPOOPraHU3MOBY SBIISETCS OCHOBOIIOJIAraro-
HICH U M3YUYECHHs CIEAYOWMX TUCHUILTMH: MeToasl 00paboTKh SKCIEPUMEHTAIb-
HBIX JaHHbIX, OCHOBBI OMoOMH(poOpMaTuku, [I0UBOBEAEHNE 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, TUTAHKS U KYJTbTUBUPOBAHUS MUKPOOPTaHU3MOB. [louTn
BCE 3aHATHS MMPOBOAATCS B MHTEPAKTUBHOM (hopme (paboTa B MalbIX TpyMmax, rpymn-
MOBOE OOCYIKIEHUE).

Pabouas nporpamma IMCUUIUIAHBL «DU3NOIOTUS MUKPOOPraHU3MOBY ISl WH-
BAJIMJIOB W JIUL| C OTPAHUYECHHBIMH BO3MOKHOCTSIMA 3/I0POBbsl pa3padaTbiBAcTCs WH-
JUBUAYAITBHO C YYETOM OCOOECHHOCTEH MCUXO(PU3NIECKOTO PA3BUTHS, MHAUBUIYAIb-
HBIX BO3MOKHOCTEH U COCTOSTHUS 3J0POBbsI TAKMX 00yYarOIIUXCS.

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

Tekymas arrecrauus CTYJCHTOB — OLICHKA 3HAHWI 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 aTrTecTalys CTyIEHTOB MPOBOAMTCS B (POPME - 3aUeTa.

3. IlepedeHb MUIAHUPYEMBIX Pe3yJabTATOB 00y4eHHs M0 JMCUHMIVINHE (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 AUCHHIIIHHbBI

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, KPUTUYECKUH aHAIN3 YK —1.2 IIpon3BoaUTL MOUCK UH-
1 VK .1 | W cuHTes uH(pOpMaLNH, IPH- bopmanmm Ha OyMakKHBIX

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/IbI aHAJIU3a U CUHTE-
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-
TaJbHOTO UCCIIEAOBAHUS,
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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OLCHUBaA 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,

HMHTEpIpeTaLluil, oue-

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

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

KOB J1€ATEJIbHOCTH

MHUPOBATb COOCTBEHHBIE
CY)KICHUS 1 OLIEHKH IO
HauboJiee pacipocrpa-
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, CHTYaTHUBHBIX,
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 KU3ZHU.

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, JINY-

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-
YEHUST HOBBIX 3HAHUU U
HaBBIKOB

MPOSIBIISITE MHTEPEC K
yaeOe, UCTIOIB30BaTh
MIPEIOCTABIISIEMbIE BO3-
MOKHOCTH JJIsI TIPHOOpe-
TEHUSI HOBBIX 3HAHUH U
HABBIKOB

HABBIKAMU TIPUMEHEHUS

HOBBIX 3HAHUH W HABHI-

KOB B Oynymieit nmpodgec-

CHOHAJILHOM JesITeJIbHO-
CTH
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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
KOHMAKmMuas paboma Ha npomedxcymounom xoumpoine (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
unghopmayuonHvle 00paA306amMeNbHbIE PECYPChl (2NEKMPOHHbBIE
YUeOHUKU, DIeKMPOHHbIE OUOIUOmMEKU)
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
(yxpymH&rro) 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 MUKPOOPTraHU3MOB.
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
GIRyCHEO) 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 BHPYCOB.

Bopa, a30T, HEOPraHMYECKUE COJIA, OPraHUYECKUE KUCIOThI, aMAHOKHUCIIOTHI,
TIALEPUH, )KUPHBIE KUCIIOTHI, MPOCTHIE caxapa, MOHOHYKJICOTU/IbI, BATAMHHBI.

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

HyxnenHoBble KHCTOTHI, OEIKK, MOJMCAXapUabl U MIMKOHBIOTAThI, JIAMHAILL 1
JMTIOKOHBIOTATHI.

Tema Ne 3 IIpoueccsl TPAaHCIOPTA H MUTAHHE MUKPOOPTraHU3MOB.

[lepeHoc BewmecTB uepe3 MmemOpaHnbl. [[accuBHBIN W aKTUBHBIN TpaHCOpT. Bu-
JIbl TACCHBHOTO TpaHcHopTa. Buael akTHBHOTO TpaHcnoprta. [1oTpeOHOCTE MUKPOOP-
raHU3MOB B XMMHUYECKHX 3ieMeHTax. J[00aBouHbIe BeniecTBa. MICTOUHMKHM yriiepona
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 M UCTOYHMKA YIIIEPOAA. YCIOBUS IS KyJlb-
TUBUPOBAHWS MUKPOOPraHM3MOB (OTHOIIIEHUE K TeMieparype, pH, kuciopoay).

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

ONEKTUBHBIE METOJBI KYJBTUBUPOBAHMS. HAKONUTEIBHBIE KYJbTYPbI, YUCTAs
KyJbTYpa, CMELIAHHBIE KYJBTYPbl. MaccoBas KyJIbTypa Ha TBEPAOW MOBEPXHOCTH.
[Tepponrueckoe U HEMPEPBIBHOE KYJIbTUBUPOBaHUE. OCHOBHBIE MTAPAMETPBI POCTA B
MEPUOINYECKOM KyabType. [TapameTpel KpuBoil pocta. KuHeTHKa pocTa MUKpOOpra-
HU3MOB. [Iporecchl CyCeH3MOHHOTO WK TITyOWHHOTO KYJbTUBUPOBAHUS. NEPUOAH-
4YecKoe, TNyOMHHOE M NPOJIEHHOE MEPUOINYECKOE, MHOTOLMKIMYECKOE, TOJyHE-
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OPEPHIBHOE W HEMPEPLIBHOE KYJbTUBUPOBaHHE. HempepbiBHOE KyJIbTUBUPOBAHME,
€r0 XapaKTEPUCTUKA.

[leproanyecKoe U HENPEPBIBHOEC CUHXPOHHOE KYJIbTUBUPOBAHUS. METOIbI MO-
JY4YEHHS] TTPOTOIJIACTOB MUK- POOpPraHu3MoB (Oakrepwii, rpuOoB). PeBepcus nporto-
IIACTOB OaKTEepUii M MULEIMANbHBIX TPUOOB. BnusHUE pa3nuuHbIX (PaKTOPOB Ha
POCT MUKpPOOpPranuaMoB. [lomapnenue pocta U THOENb MUKPOOPTraHU3MOB TOJ JCH-
CTBMEM PA3JIMUYHBbIX areHTOB. MeTOo/Ibl ACENTUKKU U QHTUCENTUKU. METO/Ibl CTEPUIIH-
3allMU U KOHCEPBUPOBAHMUSI.

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

DHEPreTUYECKUE PECYPCHI, O0IIAs XapaKTEPUCTHKA SHEPIETUUYECKUX MPOLEC-
COB, /IB€ (POPMBI SHEPTUM, FHEPTETUUECKUE 3aTPaThl U KOHCEPBUPOBAHUE SHEPrUM,
NyTH Kataboau3mMa reKcos.

Tema Ne 6 bpoxenue.

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

Tema Ne 7 Ilos1HO€ U HENOJIHBIE OKUCJICHUS.

AspobHoe aprxanue. L[k TpukapOOHOBBIX KUCIIOT.

JIpIxaTenbpHas 1Enb MepeHoca MEKTPoHoB. OkucnutenbHoe Gpochopumpona-
Hue. OOpa3oBaHWE YKCYCHOW KHCIOTHI M IPYTMX OPraHMYeCKUX KHCIIOT, TpaHchop-
Malusi BEUIECTB U 00pa30BaHNE BTOPUUHBIX aHTUMETAOOTUTOB.

Tema Ne 8 IlepeHoc 3/1eKTPOHOB B aHA3POOHBIX ycjaoBusX. Hcnmoab3oBa-
HHE HEOPraHUYeCKHUX JOHOPOB BOAOPOAA.

JlenuTpuukanms U BOCCTAHOBJIEHWE HUTpara, 00pa3oBaHHE CEPOBOAOPOIA
IPU BOCCTAHOBJIEHUH CEPBI U CyNb(OTa, 00pa30BaHUE METAHA M AllETAaTa TPH BOCCTA-
HOBJICHMM KapOoHaTa, BOcCTaHOBIEHUE MOHOB skene3a (I11) no sxenesa (I1I). Oxucne-
HUE aMMHUaKa U HUTpU(DPUKALKS, OKUCICHUE BOCCTAHOBJICHHBIX COCMHEHUN CEepbl U
JBYXBAJICHTHOTO JKeJIe3a, MOJIEKYJIIPHOTO BOJOPOIa ¥ (PUKCALMS YITIEKMCIIOTO rasa.

Tema Ne 9 ®ororpodHsie OakTepun U poTrocuHTE3.

dororpodHbie OakTepuu, peakuuu (POTOCUHTE3UPYIOIIETO ammapara, (poTo-
XUMHYECKHE MPOLECCHl M MYyTH 3JIEKTPOHHOIO TPAHCIIOPTA, 00pa3oBaHUE BOCCTAHO-
BUTEJISI PH (POTOCUHTE3E U HK30TEHHBIE JOHOPHI SIEKTPOHOB.

4.3 Copep:xxkanue 1a00paTOpPHBIX pad0T H KOHTPOJAbHBIX MEPONPHUSTHIA
4.3 Jleknun/mpaxkTudecKue 3aHATHS

Tabnwuia 4
CoaeprxkaHue JIeKIHii/MPaKTHYECKHX 3aHITHI H KOHTPOJIbLHbIE MEPOTIPUSITHS

14



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 Jn3anus 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 XUAKOM 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

16




[13 Ne 7. KOHCTPYKTHBHBIH
MeTabommu3M. O0pazoBaHue
Y 3HAYEHUE aHTUOMOTUKOB KOHTPOITS
Ju1st 00Pa3syIOLIUX UX Op- VK.1- | BPIMOHEHNS
raHU3MOB. METO/IbI BBISIB- 63 3agaHus B pa-| 2
JeHust aHTHONMOTUKOB. Ko- Oouel TeTpa-
JMYECTBEHHOE OMPEeIe- AH
HUE JCUCTBUS aHTUOMOTH-
KOB.
Jlexnus 8. IlepeHoc 3iiek-
Tema Ne 8. [le.| TPOHOBB aHAYPOOHBIX - ITpoBepka
- 2
peHoC  HreKTpo-|Y CIOBHAX. Hcnone3zoBanue 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 BONIPOCOB /JIsA
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 mocoOuil. M3yduenune marepuana
' IO TEME JIEKIINU, KOHCYJIbTUPOBAHUE U MPOBEPKA JOMAIITHUX
KJICTKaX MUKPO- . -
3aaHUi MTOCPEACTBOM ANEKTPOHHOM ouThl YK — 1; YK - 6
OpPraHu3MOB U
BUPYCOB.
2. Tema No 2 [TpopaboTKa U NOBTOPEHUE JICKIIMOHHOIO MaTeprajia u MaTe-
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Ne Ne TeMbL Ilepedyens paccMaTpuBaeMbIX BOIIPOCOB LIS
n/n ) CAMOCTOSITEJIbHOTO H3Y4YCHHS
Bonbime momne- | puana yueOHUKOB M yueOHBIX TocoOmid. M3yueHne 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 n MOBTOPEHUE JEKIMOHHOTO MaTepraia u MaTe-
P puana yueOHUKOB M yUeOHBIX MocoOui. M3yueHune Mmarepuaia
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 u MOBTOPEHHUE JIEKLIMOHHOTO 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 3a1aHUI TOCPEACTBOM ANEKTPOHHOM mouThl YK — 1; YK - 6
SHEPIUU.
[TpopaboTka 1 MOBTOPEHHUE JIEKLIMOHHOTO MaTepralia u Mare-
6 Tema No 6 bpo- | puana yueOHMKOB ¥ yueOHBIX TocoOmid. M3yuenue marepuana
' YKEHUE. 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 JIEKIINU, KOHCYJIbTAPOBAHUE U MPOBEPKA JOMAITHUX
3aaHUi TOCPEACTBOM ANEKTPOHHOM ouThl YK — 1; YK - 6
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IlepedyeHb paccMaTPHBAaEeMbIX BONPOCOB AJIsI
CAMOCTOSITEILHOTO N3Y4YeHHS

No TeMbI

Tema Ne 9 @oro-

Tpo(HbIE OaKTe-

pun 1 POTOCUH-
TE3.

[TpopaboTKa u MOBTOPEHHUE JIEKLIMOHHOTO MaTepralla U Mare-

puasia yueOHHUKOB 1 yueOHBIX TocoOuil. M3yueHune Marepuasia

10 TEME JICKIINH, KOHCYJbTUPOBAHUE U MPOBEPKA TOMAIHUAX
3a/IaHAN MTOCPEACTBOM 3IEKTPOHHOM mouThl YK — ;YK - 6

5. O0pa3oBare/ibHbIC TEXHOJIOTHH

Tabmnuma 5
IIpumeHeHNe aKTHBHBIX U HHTEPAKTHBHBLIX 00pa30BaTeIbHbIX TEXHOJIOTHIA

HaumeHoBaHUE HCTIONB3Y-
€MbIX AKTHUBHbLIX U HHTEP- KoJi-Bo
Tema u popma 3aHaTHS
n/m AKTHBHBIX 00pa3oBaTeib- | 4YacoB
HBIX TEXHOJOIUM
Tema Ne 1 Majibie MOJIEKYJTBI UH(}OPMAIMOHHO-
1. | KJIETKH, UX JIOKAJIA3ALMs B KIIETKAX JI KOMMYHUKAIMOHHAS 2
MHUKPOOPraHU3MOB U BUPYCOB. TEXHOJIOT .
Tema Ne 2 Bonpuine MOJIEKYIIbI UH(OPMaIMOHHO-
2. | KJIIETKH, X JOKAIM3alMs B KIIETKAX JI KOMMYHHUKAIlMOHHAS 2
MHUKPOOPraHU3MOB U BUPYCOB. TEXHOJIOT .
MH(QOpPMAaIIHOHHO-
Tema Ne 3 TIpouneccel TpancopTa opuan
3. JI KOMMYHUKAIHOHHAS 2
Y [IATAHUE MUKPOOPTaHU3MOB.
TEXHOJIOT .
Tema Ne 4 @uznonorus pocra
WH(OPMALMOHHO-
MUKPOOPraHu3MoB. BiusiHue ¢u-
4. JI KOMMYHHUKaIMOHHAS 2
3UYECKUAX U XUMUYECKHUX (PAKTOPOB
TEXHOJIOT .
Ha pOCT MUKPOOPraHU3MOB.
Tema Ne 5 OCHOBHBIE MEXAHU3MBI WH(OPMALMOHHO-
5. | oOMeHa BelecTB U mpeodpazoBa- J KOMMYHUKAIIUOHHAS 2
HUsl SHEPTUK. TEXHOJIOT U
WH(OPMALMOHHO-
6. Tema Ne 6 bposkeHue. JI KOMMYHHUKaIMOHHAS 2
TEXHOJIOT .
MH(QOpMAaIIHOHHO-
Tema Ne 7 11oyiHOE 1 HETOJTHBIE B
1 JI KOMMYHUKAIMOHHAS 2
OKHCIICHHS.
TEXHOJIOT .
Tema Ne 8 [epeHOC AIEKTPOHOB B
WH(OPMALMOHHO-
aHa’pOOHBIX yCIOBUSX. Mcnob30-
8 JI KOMMYHHUKaIMOHHAS 2
BaHHWE HEOPraHUYECKUX JOHOPOB
TEXHOJIOT .
BOJIOPOJA.
9 Tema Ne 9 @oroTpodHbie OakTe- Cp WH(OPMALMOHHO- 6.75
puK U (POTOCHHTES. KOMMYHHUKAIHOHHAS ’
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HaumeHoBaHUe HCTIONB3Y-

Ne eMbIX AKTUBHBIX H uHTEep- | Kou-Bo
Tema u popma 3aHaTHS
n/n AKTHBHBIX 00pa3oBaTe/ib- | YacoB
HbIX TE€XHOJOTHH
TCXHOJIOTHUS.

6. Tekyuuii KOHTPOJIb YCIIEBAEMOCTH H NMPOMEKYTOYHAS ATTECTALUS 10
HUTOraM OCBOCHHUSI AUCHHIIMHBI

6.1. TunoBbIe KOHTPOJbHbIC 3aJAHUS HJIH HHbIE MATEPHUAJIbI, HEOOX0AMMBbIE 1151
OLICHKH 3HAHMI1, YMEHHI1 1 HABBIKOB M (HJIM) ONBITA AESITEIbHOCTH

Bonpocsl K yCTHOMY onpocy
Tema Ne 1 MaJjibie MOJICKYJIbI KJICTKH, HX JIOKAJIU3ANUSA B KJICTKAX MHK-
POOPraHu3MoOB U BUPYCOB.

1.  Bopga nokanm3anms B KJIETKaX MUKPOOPraHU3MOB

2. A30T J0oKanu3auus B KJIETKaX MUKPOOPTaHU3MOB

3. Heopranuueckue COM JIOKaIM3aus B KJIETKaX MUKPOOPraHu3MOB

4. OpraHnyecKue KUCJIOTHI JJOKATM3ALUs B KIIETKaX MUKPOOPTaHU3MOB,

5. AMHUHOKHCIIOTBI, [JIMIEPUH, JKUPHBIE KACIOTHI, JOKAIM3ALKs B KIIETKAX
MUKPOOPTaHU3MOB

6.  IIpocTeie caxapa JIoKanu3anus B KJIETKaX MAKPOOPTaHU3MOB

7. MOHOHYKJICOTH/IbI, BATAMUHBIL. JIOKATM3ALUUS B KIETKAX MUKPOOPTraHU3-

MOB

Tema Ne 2 Boabmime MOJIEKYJbI KJIETKH, X JIOKAJW3ALUs B KJIETKax
MHKPOOPTraHU3MOB H BHPYCOB.

1. HyknenHOBbIE KUCIIOTHI, OCIKHM, MOMMCAXAPUIbI U TJIMKOH BT ATHI, JIH-
MUJIbI U JIMIOKOHBIOTATHI.

2. MeTo1bl pa3pyLIeHUs KJIETOK AJIs BBIACTEHUS W OMPEAECIICHAS. KOMIIO-
HEHTOB KJIETOK. MeTo/AbI OnpeeieHns coacpkKanusl OeJKka B KJIIETKaX MUKpPOOpra-
HU3MOB.

3. Onpenenenne (pepMEHTATUBHON aKTUBHOCTA MUKPOOPraHU3MOB.

4.  AHanu3 HYKJICHMHOBBIX KUCJIOT U YTJIEBOJOB B KIETKaX MUKPOOPraHH3-
MOB

5. Meroasl ucciaenoBaHusi OMOXUMUYECKON aKTUBHOCTH MUKPOOPraHU3-
MOB.

Tema Ne 3 IIpoueccsl TPAaHCIOPTA H MUTAHHE MUKPOOPTraHU3MOB.
[lepenoc BeniecTB yepe3 MEMOpaHBI.

ITaccuBHBIN U aKTUBHBIIA TPAHCIIOPT.

Buapl macCuBHOIO TpaHcnopra. Buibl aKTUBHOTO TPAHCTIOPTA.
[ToTpeOHOCTE MUKPOOPTaHU3MOB B XUMHUUYECKUX SJIEMEHTAX.
Jlo6aBOUHbBIC BEIISCTRA.

il
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HcTouHMKY yriepoaa v SQHEPTUK.

IIurarensHbIE CpEbl U YCIIOBHS POCTA.

Bunbl nutaTenbHbIX Cpel 1 OCOOCHHOCTH WX MPUMEHEHUSI.

9. TWrbl MATAaHUST MUKPOOPraHU3MOB B 3aBUCUMOCTHA OT MCTOYHHKA JHEP-

| os

', 10HOPa 3JICKTPOHOB M UCTOYHHKA YITICPOJda.

10.  VYcnoBus A KyJIbTUBAPOBAHHUSI MUKPOOPraHU3MOB (OTHOIIEHUE K TEM-

neparype, pH, kucimopoay).

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

U XUMHYEeCKHX (PAKTOPOB HA POCT MUKPOOPraHU3MOB.

1. DNEKTUBHBIE METOIBI KYJIETUBUPOBAHUS. HAKONMTENBHBIE KYJIBTYPBI, YMCTAs
KyJbTYPa, CMEIIAHHBIE KYJIbTYPHI.

2. MaccoBas KynpTypa Ha TBEPAOHA MOBEPXHOCTH.

3. [Teproar4ecKOe U HEMPEPBIBHOE KYJIbTUBUPOBAHUE.

4. OCHOBHBIE TAPAMETPBI POCTA B IEPHOINYECKON KYJIBTYPE.

5. [TapameTtpsl kpuBO# pocta. KuHeTuka pocta MUKPOOPraHU3MOB.

6. [Tpouecchl CyCnEH3MOHHOIO WM TYOMHHOTO KYJbTUBUPOBAHUS: NEPHOANYC-
CKO€, TNIyOMHHOE W TPOMJIEHHOE MEPUOAMYECKOE, MHOTOLMKIMYECKOE, MOJIY-
HEMPEPBIBHOE U HEMIPEPHIBHOE KYJITUBUPOBAHKUE.

7. HenpepbiBHOE KYJIbTUBUPOBAHKE, €TI0 XAPAKTEPUCTUKA.

8. [TeproaruecKoe U HENPEPBIBHOE CUHXPOHHOE KYJIbTUBUPOBAHUSI.

9. MeTobl Moly4eHUs] MPOTOTUIACTOB MUKPOOPraHu3MoB (OakTepuid, TpuOoB).

10.  Peepcust mpoTOIIIACTOB OAKTEPUI M MULIETUAIIBHBIX TPUOOB.

11. BnusHue pa3nuyHbiX (PaKTOPOB HA POCT MUKPOOPTaHU3MOB.

12.  TlomaBnenuwe pocra ¥ rudenb MUKPOOPraHU3MOB IMOJA JACHCTBHEM Pa3IMYHBIX
arcHTOB.

13.  MeToabpl aceNTUKHA U aHTUCENTUKH.

14.  MeTtoasl CTEpUIM3aLMU U KOHCEPBUPOBAHUS.

Tema Ne S OcHoBHBIE MeXaHH3Mbl 00MEHA BELIECTB H NMPeo0pa30BaHUA

JHEePruM.

1. DHEPreTUUECKUE Pecypebl, 00Ias XapakTEPUCTHKA DHEPrETUUYECKUX

POILIECCOB, JIBE (POPMBI DHEPTUHU, DHEPrETUUECKUE 3aTpaThl M KOHCEPBUPOBAHUE
SHEPruM, MyTH KaTaboJIM3mMa rekcos.

Tema Ne 6 bpoxenue.
1. OO011as xapakTepucTuKa MPOLECCOB OPOKEHUS, CIUPTOBOE OPOKECHHUE,

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

Tema Ne 7 Ilos1HOE ¥ HENMOJIHBIEC OKHCJICHHUS.

2. AdpoOHOE ObIXaHHE.
3. Iuka TpukapOOHOBBIX KUCIIOT.
i3 JlpIxarenbHas LEnb MePeHoca dJIEKTPOHOB.
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5. OxucnurensHoe pochopunrpoBanue.

6. OOpazoBaHuEe YKCYCHOM KHCIOTBI M IPYTUX OPraHMYECKUX KHUCIIOT,
TpaHcopMalKs BEIECTB U 00PA30BaHUE BTOPUYHBIX AHTUMETAOOIUTOB.

Tema Ne 8 IlepeHoc 3/1eKTPOHOB B aHA3POOHBIX ycaoBHsix. Mcnonb3oBa-
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 KapOOHAaTa, BOCCTaHOBJIEHUE MOHOB >kene3a (I11) no sxenesza (I1).

2. OxucieHre aMMHaKa U HUTPU(UKALKS, OKUCICHHE BOCCTAHOBJIEHHBIX
COCIMHEHHI Cepbl U ABYXBAJICHTHOIO JKEJI€3a, MOJEKYJISIPHOrO BOAOPOAA U (uKca-
1S YIJIEKUCIIOTO rasa.

Tema Ne 9 ®ororpodubie OakTepun U POTOCHHTES.

1. ®dororpodHbie OakTepuu, peaknuu (POTOCHMHTE3UPYIOLICTO anmnapara,
(POTOXMMHUYECKUE TMPOLIECCHl U MYTH 3IEKTPOHHOTO TPAHCMOPTa, 00pa30BaHUE BOC-
CTAHOBUTENS MPH (POTOCUHTEZE U SK30TEHHBIC JOHOPHI SJIEKTPOHOB.

PaGouas terpaas no aucuumiinde b1.B./1B.04.03. «®u3nosioruss MUKpoopra-
HHU3MOB»
1. PaGoyas TeTpaab juist mpakTUyeckux 3aHsaTui nmo aucnumiube 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 comepkuT HEOOXOAMMBIE MATEPHAIIBL 110 U3YYEHHIO METOJ0B MUKPOOHOIIO-
TMYECKUX KccaenoBaHnid. Pabouas TeTpaab COCTAaBIIEHA B COOTBETCTBMM C MPOrpam-
Mot qucuminabl b1.B./1B.04.03. «®u3nonorust MUKPOOPraHu3MoBy YacTe 3a1aHui
JIAHA B BUJIC HEMBIX TaOJHII M CXEM, TIO3BOJISIFOIIMX 00ECIIEYMTh 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-
¢ Mo HarpasiaeHuto noaAroToBku 19.03.01 buorexnonorus

Kpurepun ouennBanusi padoyeii TeTpagu no JAUCHHIJIMHE.

v' Ha «otnmuHO» OlieHMBAaeTCs paboTa, eciu: padoTa BBINOJNHEHA B 3aJaHHOE
BpEMSI, CAMOCTOSITENIbHO, € COOMIOJEHUEM MOCIIEI0BATENbHOCTHA, KAYECTBEHHO W
TBOPYECKHU, CTYACHT MPABUJILHO BBIMTOJIHUJ BCE YCIIOBUS 3a7aHus, 03 OMMOOK U UC-
[IPaBJICHUN.

v' Ha «x0opo1mo» OIeHHBacTCsS padoTa, eciin: paboTa BBIIOIHEHA C COONIOICHHEM
NOCTEA0BATENBHOCTH, PU BBIIOJIHEHUN OTIENBHBIX YCIOBUH JOMYIIEHBI HEOOIbIINE
OTKJIOHCHHS, €CJIA CTYACHT JONYCTUJI HECYLICCTBEHHBIC OIIMOKKM WM CACTaHbI B pa-
00TE UCIpaBJICHHMSI.

22



v OrieHKa «yJIOBJICTBOPHTEITLHOY BBHICTABISETCS, €CIH: padoTa BHIMONHEHA B 3a-
JAHHOE BPEMsl, CAMOCTOSTENBHO, HO OTACJIBHBIC YCIIOBUS 3a[aHUS BBIMOJHEHBI C
ommOKaMu; padoTa BBITOJHEHA HEOPEKHO WITH HE 3aKOHYEHA B CPOK.
v' OleHKa «HEYJIOBICTBOPHTEIBHOY» BBICTABISCTCS, €CITH: CTYACHT CaMOCTOs-
TEIBHO HE CIIPABMIICA C YCIIOBUSAMHM 3aJaHUS, MOCIEA0BATEIbHOCTD BbINIOJHEHUS 3a-
JaHWsI HAPYILIEHA, TIPY BBITOJHEHUM YCIOBHUH 3aJaHus AONYINEHBI OOMbIINE OTKIIO-
HEHMs, paboTa opopmiieHa HEOPEKHO U UMEET HE3aBEPIUEHHBINA BUA, CTYIEHT TOJb-
KO MMEET OYEHb CJIa00€ MPEACTABICHUE O TUCUUILUIMHE U HETOCTATOYHO, UM BOOO-
1€ HE OCBOMJI YMEHUS NPU PELICHUMN 3a1aHHUSI.
CuryaunoHHbIC 320241

3amaya 1. [Jonyctum, uto 3a 20 4aCOB SKCMOHEHIMAIBHOTO POCTA YUCIIO KJE-
TOK B cycnieH3nu Bo3pocio ¢o 100 xo 100 00000, Haiinure Bpems reHEpaLnH.

3agauya 2. KyJabTypa pacTeT Ha TIIOKO3€ C NapaMmeTpaMH ypaBHEHUs MOHO
umax =0,045 muH -1, Ks= 10-4 mons/i1. [1pr KakuX KOHIEHTPAUKSIX TTFOKO3bI MOYKET
OBITH TOCTUTHYTHI CKOPOCTH pocTa, cocTasisitomme 30, 50 u 80% OT MaKCUMAIBHOM.

3agaua 3. Onrumusanms pH nutarenbHONW Cpenbl MO3BOINIIA U3MEHUTh BPEMS
VABOCHHMS KYIbTYPhI ¢ 55 10 48 MuH. Kak BBl OLIEHUTE ¢ TOMOLIBIO SKCITOHEHMATb-
HOW MOJENIM POCTA, HACKOJIBKO M3MEHUTCS BPEMS JOCTHKCHUS TUIOTHOCTH TOMYJIs-
mun 108 ki/mit, ecnmu KOHUEHTpauus WHOKysTa 105 ki/mMin (M3MEHEHHEM KOHUEH-
Tpauuu cyocTpara MO>KHO MPEHEOPEYB.

3amaua 4. CaxapOMHIETH PaCTyT HA TIFOKO3€ ¢ KOHCTaHTOM MOHO paBHOMA
-25mr/n .A) Bo CKOIBKO pa3 M3MEHHUTCS YAETbHAS CKOPOCTh POCTA MPU U3MEHEHUU
KOHUEHTpauuu cyocrpara ¢ 0,510 20 mr/i ?

3agaya 5. PocT MUKpOOPraHM3MOB HA TJIFOKO3€ ONMCBHIBACTCS NapameTpaMu
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 MUKpOOPraHM3MOB HA TUIFOKO3€ OIMMCBHIBAETCS NapamMeTpaMu
mozaenu Mono: umax = 0,5 y—1, KS = 0,1 1/, KOHIEHTpaIus TI0KO3bl B MUTATEb-
Hoit cpene 10 r/n m ckopocth pazdarnenusi0,4 4—1. KakoBa cranuoHapHasi KOHIIEH-
Tpaumsi MIFOKO3bI HA BBIXOAE?

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

3amaua 8. [IpoToK BKJIHOYAKOT, KOT/IA JOCTATAECTCS MAKCUMAJIbHBIM SKOHOMUYE-
ckuii koa(pdunment paBubiid y=0,4, Ouomacca npu 3toMm X=18,75 /i, (HavaIbHYIO
M0kHO=0) npu D= 0,45 yac-1 , ocrarounas s =0,8 r/n ; Ks=0,2 r/n, KakoBa makcum
CKOPOCTb POCTA 3TOM KYJBTYPbI?

Kpurtepuu ouenku:
OLEeHKA «OTJIMYHO» BBICTABIISIETCS CTYACHTY, €CH ObLT AaH OJICCTALINA OTBET
C HE3HAYMTEIIBHBIMUA HEIOUYETAMHU,
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OneHKa «X0poII0» BEICTABIISETCS CTYICHTY, €CU B 1IEJIOM Oblila TPOBEACHA
CEpbe3Has NMOATOTOBKA, HO € PAIOM 3aMEYaHUi;

O1neHKa «y/10BJIETBOPUTEIBLHO» BBICTABJISETCS CTYACHTY, €CJIH OTBET ObLI
HEIUIOXOM, OJJHAKO UMEKOTCS CEPhE3HBIEC HENOUETHI IPUA MOATOTOBKE OTBETOB HA BO-
poc;

OneHka «HeYA0BJAeTBOPHTEIbHO» BbICTABIISICTCS CTYACHTY, €CJIN HE ObLIO
OTBETA HA MTOCTABJICHHBIA BOIIPOC.

6.2. IIpumepHbIil nepevYeHb BONMPOCOB K 3a4€Ty M0 JUCHUIJINHE
1. OU3MONIOTUsl POCTa MHUKPOOPraHM3MOB, KaK Pa3fesl IMONYJISLUOHHON
3KOJIOTHH.
2. OCHOBHBIE 3aKOHBI MOMYJISILTUOHHON SKOJIOTHU.
3. TepMuyeCcKuii CTpPECC y MHKPOOPTraHM3MOB (TEIUIOBOM M XOJIOJOBOM

0K ). Perynsinnst moABM>KHOCTH MEMOPaHbI. Bellkn TEMIOBOro U X0I0J0BOr0 MIOKA.
OYHKIWH LIATEPOHOB.

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

5. Bapuantel meTonoB. [IpenmyliiecTBa, HEAOCTATKA U OTPAHUYECHUS B HC-
MOJIb30BAHUHU METOJIOB.

6. BinsiHMEe OKMCIUTENBHO-BOCCTAHOBUTEIBHBIX CBOWCTB CPEABI U KHUCITO-
poJia HA POCT MUKPOOPraHU3MOB.

7. Ileproanyeckas KynbTypa - MOAENb JUIA pacyeTa mapameTpoB poOCTa.
YaenbHas CKOPOCTh POCTA U BPEMS T€HEPALIHH.

8. SIBnenue muccoumanmu/Bapuanun $a3 y MUKpOOpranu3mMoB. [IpuunHbl 1

nposienieHue. OCHOBHBIEC TUIBI IUCCOLMAHTOB / BapuaHToB. VX mopgosornueckue u
(PU3NOIOTUYECKUE PABTUYMSL.

9. VYaenpHas CKOPOCTb pOCTA, BPEMsI T'EHEPALMK, SKOHOMHYECKUNA KO03(-
(uIKeHT, METAOOIMTUYECCKUH KOA(P(UIMEHT - MOHATUSL U CIOCOOBI pacyeTra Mpu Ie-
PHOAMYECKOM KYJIbTUBAPOBAHHH.

10. duznveckre (PaKTOPbI, BIMSIOMIAE HA CYLIECTBOBAHHE MUKPOOPraHW3-
MOB: TEMIIEpaTypa, JaBJICHHUE, OCBEILCHUE.

11. Knaccuueckas kpuBas pocta MUKPOOPTAaHWU3MOB B MEPHOJUUYECKOM pe-
JKUME, aHAIU3 €€ ctaauil. OnpeneneHue napaMmeTpoB pocta rpapuuecKkuM crnocoooM.

12. pH crpecc y mukpoopranu3zmos. [laccuBHas 3ammra. AKTUBHAS 3alIMTA
(MOHHBIE KaHabl, pepMenThl). Boauslil ctpece. OcmoTrueckuid mok. OcMoperyJis-
TOPBI.

13. OTKIIOHCHHE OT KJIACCUYECKOW KPUBOM POCTA MPH TMEPUOTUYECKOM
KYJIBTUBHPOBAHHH.

14. Oco0eHHOCTH W €cnOCOOBI MEpeaaYl HACIECACTBEHHOW WH(pOpManuu y
MPOKAPHOT.

15.  Tlpuaoun pabotel xemocrata. OCHOBHBIE XAPAaKTEPUCTHKH: PabOuMid
00BEM, CKOPOCTh MPOTOKA, CKOPOCTh pa30aBICHUs, KPUTHUYECKAss CKOPOCTh pa30aB-
nenust. Kimaccuueckast xemoctarHas KpuBasi.
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16. DOU3NKO-XUMUYECKUE (PAKTOPBI, BIMSIOIIAE HA MHUKPOOPTaHU3MBI. aK-
TUBHAs KUCIOTHOCTh, aKTUBHOCTH BOJBI A COJIEHOCTb.

17. Xemocrar — teopus Moo n Hoeaka-Cuunapra. OTKIOHEHHS OT TEOPHH
XeMOCTaTa.

18. Crpecc, Bbi3BaHHbIH noBpexkacHusMu B JIHK. OcobGenHocte SOS-
OTBETA Ha CTpeCC.

19, Crpecc romonanus. Peakuyss MUKPOOPraHW3MOB HA TOJIOJAHUE. CTPOTUiA
OTBET, NMEPEXO/I B HEKYJIbTUBUPYEMOE COCTOSIHUE.

20. MHuorocramuiineie cucrembl. TypOuanocrar. Mcnons3oBaHue HenpepbiB-
HOTO KYJIbTUBUPOBAHMS B TPOU3BOJCTBE U B (PYHAAMEHTATIBHBIX HCCIIEAOBAHUSX.

21. OKHCIIMTENBHBIA CTPECC Y MHUKPOOPraHM3MOB. buomornueckas posib
KHCJIOPOJA.

22, AKTHBHBIE (DOPMBI KHCIIOPOJA M MEXAHW3M OKHMCIMTEIBHOTO CTpecca.
MexaHu3MBl 3aIUTHI OT OKUCIUTENBHOIO CTPECCa.

23, [TpuHIMNBl KIaccupukanms MPOAYKTOB, 0Opa3yeMbIX MUKPOOPTraHW3-

mamu. O cooTHOLIEHHH (a3 pocTa NpoAyLeHTa U 00pa3yeMbIX UM TPOAYKTOB. KuHe-
TUKa 00pa30BaHUE MPOIYKTOB B EPUOINYECKOM PEKHAME.

24, Hcnonw3zoBanne (ayopecleHTHBIX KPacCHTENEH U MPOTOYHOM IUTOMET-
pun it U PepeHIMPOBAHHOTO MOACYETA KIIETOK MUKPOOPraHU3MOB.

25. buonnenku — ocHOBHas popMa MUKPOOHBIX COOOIIECTB. XapaKTEPHBIE
4yepTel OnonneHok KuHnetnueckne napaMeTpsl pocta OMOTUIEHOK.

26.  BausHue npouecca aucconuanuy/Bapuanui pa3 Ha pe3yabTaThl MUKPO-
OMOJIOTMYECKUAX UCCIIEA0OBAHUNA U1 MUKPOOHBIE TEXHOJIOTUYECKUE MTPOLIECCHI.

27. NMMOOHUTM30BaHHBIE KIETKUA. POCT MUKPOOPraHW3MOB Ha TUIOTHBIX ITH-
TaTEJIbHBIX CPENAx B BUJAEC KOJIOHUH.

28. MOneKyIApHO-TreHETUYECKME METOAbl KAYECTBEHHOTO M KOJMYECTBEH-

HOrO yuera: nonumepasHas rnenHas peakius (I1LIP) B peanbHoMm Bpemenu, (yopec-
neHTHas rudpuauzanms in situ (FISH).

29.  UucTble U CMEIIAHHBIE KYJIBTYPbl. ICIIOIB30BaHUE CMEIIAHHBIX KYJIBTYP
B OMOTEXHOJIOTUHU. POCT CMEIIaHHON KYJIbTYPhl B IEPHUOJIUYECKOM PEKUME U PEIKUME
XEMOCTaTa.

30. OCHOBHBIC OTJIMYMSI B YCTPOMCTBE T€HOMA Y MPo- W 3ykapuot. Cocras
TeHOMOB MPOKAPHOT: XPOMOCOMBI M1 BHEXPOMOCOMHBIE 3JIEMEHTBI. MOOHIIBHBIE 31€-
MEHTBI —BHJIbl 1 OCOOCHHOCTH.

31. OKOJIOTUYECKHUE CTPATETMH MUKPOOPTraHU3MOB.

32, KocBeHHBIE METO/IBI OMPENETEHHS KOJMYECTBA MUKPOOPIaHU3MOB: Pac-
CEB HA IUIOTHBIE CPEMBI, METOJ MPEIAECNBbHBIX pa3BencHuil, Heenmomerpus. [Ipenmy-

mMeCTBa, HCAOCTATKHU M OI'PaHUYCHUA B UCITIOJIB3OBAHUH MCTOIOB.
6.3 Onucanne nokasaTeiel 1 KpUTEPUEB KOHTPOJIST YCIIeBAEMOCTH, OMMUCAHUE LKA OLICHUBAHUS

6.3.1 OneHo4HbIe CPeACTBA TEKYLIEro KOHTPOJISA YCIEeBAeMOCTH

Ouenka 3HaHU# CTYJEHTOB TPOBOAUTCS N0 CIEAYIOIIMM KPUTEPHSIM:

3aueT CTYICHTY CTaBUTCS, €CIIU:
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1. 3HaHMs CTYACHTA OTJIMYAOTCS TITyOUHOM M COAEPKATEIBHOCTBIO, UM JAETCs
MOJIHBI MCYEPIBIBAOIINNA OTBET, KAK HA OCHOBHBIE BOMPOCHL, TAK W HA JOMOJIHU-
TENbHBIE:

® CTYJCHT JIOTUYHO M TOCJIEI0BATEIbHO PACKPHIBAET BOMPOCHI, MPEIO-
’KCHHBIC B OHJIECTE;

o CTYJICHT M3JIaracT OTBETHl YBEPEHHO, OCMBICIICHHO M SICHO;

o riyOokue W OOOOINEHHBIE 3HAHWS OCHOBHBIX MOHSATUH MCUXOJIOTHH,

(opM M METOAOB OPraHMU3ALMH MTPOLIECCA UCCIICIOBAHNUS B ICUXOJIOTHH.

CTyneHTy 3a4eT N0 JUCLMILIMHE HE CTABUTCS, €CIIH:

1. 3HaHUS CTYACHTA HE OTIMYAOTCS MIYOUHOR M COAEPIKATEIIbHOCTBIO, UM
HE JAETCs TMOJIHBIIA MCYEPIBIBAOUINI OTBET, KAK HA OCHOBHBIE BOIPOCHI, TAK U HA
JOTMOJTHUTENIBHBIE .

o CTYJICHT M3JIaraeT OTBETHI HEYBEPEHHO, MaTepHall HEOCMBICIICH;

J OOHApYKEHO HE3HAHHWE WM HETIOHUMAHWE CTYJICHTOM KOHTPOJIBHBIX BO-
IPOCOB;

o JOMYCKAIOTCS CYIECTBEHHBIC OIMMOKK TIPH W3JI0XKCHWH OTBETOB HA BO-

IMPOCHI, KOTOPLIC CTYACHT HC MOKCT UCIIPABUTL CaAMOCTOATCIILHO.

Texyiue 3a10JKEHHOCTH 10 HE BBITIOJIHEHHBIM MPAKTUYECKUM padoTam, 3a-
[IUTE MPAKTHUYECKUX PA0OT U KOHTPOJIBHBIM PadoTaM JOMKHBI OBITH JIMKBUAMPOBAHBI
B TCUCHHUE HEICIU MOCIE CPOKa, 0003HAYEHHOTO B TEMATHYECKOM IIaHE MpaKTHYe-
ckux padoT, BO BpeMs ompezenseMoe npenojaBareneM. OTpabOTKH MPaKTHYSCKUX
padoT OCYIIECTBISAIOTCA TOJBLKO B MPUCYTCTBUM W TOJA PYKOBOJCTBOM JlabOpaHTa,
KOTOPBIN HA3HA4YaeT BpeMsi OTPAOOTKH.

Buabl TeKyIiero KOHTPOJIs: 3aluTa NpakTUIeCKuX padoT, KOHTPOJbHBIC pa-
OOTEL

Buabl NPOMEKYTOUYHOI0 KOHTPOJISI O JUCIHIIJIHHE: 3a4eT.

7. Y4eOHO-MeTOoAN4YeCKOe U HH(POPMAIHOHHOE 00eCTIeYeHUE TUCHHUILTHHBI
7.10cHoBHas1 tATEpaTYpa

1. Hetrpycos, A. 1. MukpoOuosnorus [TekcT]: ydeOHMK JUT CTYACHTOB YUPEKICHU I
BBICIIETO MPO(ECCHOHATTEHOTO 00pa30BaHusl, 00YUYaOIIMXCS MO HAMPABICHUIO
noarotoBku "llenarornueckoe oopazopanue” mpodwib "buonorusa" / A. Y. He-
TpycoB, Y. b. KotoBa. - Mocksa : Akanemus, 2012. - 380 c. : ui. - (Beicuiee
npodeccruonanbHoe oOpa3zoBanue. [lenarornueckoe 00pa3oBaHuE).-
(bakanaspuar). - bubnuorp.: ¢. 375. - ISBN 978-5-7695-8411-4.

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

3. Emues, B. T. MukpoOuonorus : yueOHuk i By308 / B. T. Emues,

E. H. MumycTtun. — 8-¢ u3a., ucnp. u gon. — Mocksa : U3aarenscTBo FOpaidr,
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2022. — 428 ¢. — (Beicmiee oOpazosanue). — ISBN 978-5-534-06081-2. —
Tekcr : anexTpoHHblii // OOpazoBaTenbHas miargopma FOpait [cailT]. —
URL: https://urait.ru/bcode/488886

4. Muxpobuonorus : yueOnoe nocodue ans 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 //
Jlans : anekTpoHHO-OnbOMoTeunas cucrema. — URL:
https://e.lanbook.com/book/171851

5. lanwupo, A. C. MukpoOuomnorus : yuebHoe nocodue s cno / 5. C. Hlanupo. —
5-e u3n., 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 JIUTEPAaTypa

1. I'yceB, M. B. Mukpoouonorus [Tekcr] : yueOnuk / M. B. I'yces, JI. A. Mune-
eBa.- 4-¢ U3, cTep.

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

3. buoxumus [Teker]: yuel. ans crynaeHToB mea. By30B / non pea. E. C. Cesepu-
Ha.- 5-¢ u3a. - M. : 'DOTAP-Menua, 2009. - 766 c.: wi. - Ilpun. : c¢. 735-760. -
[Tpenm. ykas.: ¢. 748-760. - ISBN 978-5-9704- 1195-7.

4. T'. Knoppe, C. 1. MbI3uHa.- 3-¢ u3a., ucnp. - M. : Beicmr. mik., 2000. - 479 c. :
wi. - ISBN 5-06-003720-7.

5. CrenanoB B.M. Monekynspuas Ouonorusi. CTpykrypa U (PyHKIUs O€IKOB.
YueOnuk [DnekTpoH- Hblil pecypc] / CrenanoB B.M., pen. Cnvpun A.C. - MocCkoB-
CKM TOCYNAapCTBEHHBIN yHuBEepcuTeT 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. I1. buoxumus YueOHuk [OnekTponHsli pecype]- M.: Ipoda, 2008. -
640 C. ISBN: 978-5-358-04872-0. Pexum JOCTyTA:
http://www.biblioclub.ru/book/53454/.

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

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

7.3 MeToanyeckne yKa3anusi, pEKOMEHIALUH U IPyrue MaTepuaJsibl K 3aHATUIM

1. Tennep E.3., [ITunsaukosa B.K., [TepeBepsesa ['.W. [Ipaktukym 1o
Mukpoouosorun. M.: JIpoda, 2005.-256 c.

2. [Tnemakosa, B. . MukpoOuonorus : yuedHnoe nocodue / B. Y. lnema-
koBa, H. A. Jlemena, T. U. Jlopenrens. — Omck : Omckuii 'AY, 2019. — 75 ¢. —
ISBN 978-5-89764-826-9. — TeKcT : 35IeKTpOHHBIH // JIaHb : 3IEKTPOHHO-
oubnmnoreunas cucrema. — URL: https://e.lanbook.com/book/126624
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3. [TpakTukym no oduieit Mmukpoduonoruu : yuedHoe nocodue / JI. C.
MymroBarosa, O. C. XKnanosa, O. I1. boukapesa, A. B. ['punyra ; noa penakiuei
M. P. Kapniooii. — Tomck : Cubl'MYVY, 2016. — 213 ¢. — TeKcrT : 31eKTpOHHBIH //
Jlanb : 3nexkTpoHHO-0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/105938

4. Pabouas TeTpanp Uisl NPAKTHYECKUX 3aHATHIA 1O TUCIUTUIAHE
b1.B.J1B.04.03. «®u3nosorus MUKpOOPranu3mMoBy. M.: LIeHTp onepaTuBHON NOJIH-
rpadguu PIAY-MCXA umenn K. A Tumupszera, 2016.

7.4 HopMaTHBHBIE PABOBbIE AKTHI
1. ®I'OC BO no nanpasnennto 19.03.01 buorexnonorus
2. OINOIT BO no nanpaenenuto 19.03.01 buorexnonorus
3. YueOnblii miian no HanpaeiaeHuto 19.03.01 buotexHomorus

8. Ilepeyenns pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHUKALUOHHOI CeTH
«HTEepHET», HEOOXOAUMBIX AJIs1 OCBOCHMS IMCUHMIINHBI «DU3HO0JI0THA
MHKPOOPraHu3MOB»

8.1 UudopmauuoHHbIe TEXHOJIOTHH

1. DnekTpoHHble y4eOHUKW. 2. TexHojgoruum MmysbTUMenua. 3. TexHooruu
HHTEpHET (ANEKTPOHHAS NIOYTA, JIEKTPOHHBIE OMOIMOTEKH, SJIEKTPOHHBIE OAa3bl 1aH-
HBIX).

JUIs ”HBAJIMIOB U JIL C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3/10POBbsI OCBOCHHUE
JAHHOH AWCLMIIUHBL (MOMYJIsI) MOKET OBITh OCYINECTBICHO YAaCTHYHO C MCIIOJB30-
BaHWEM JUCTAHLHMOHHBIX OOPA30BATEIbHBIX TEXHOJIOTHMIA: ClalA-MPE3CHTAlUi JIeK-
IMOHHBIX 3aHATUH, MaTepHalibl JUIsl CaMOCTOSITENBHON paboTel M KOHTPOJBHO-
WU3MEPUTEITbHBIE MATEPHATHI.

8.2 IIporpammHoe o0ecnieyeHue

1. Onepaumnonnas cuctema MS Windows XP 2. OnepanuonHas cucrema MS
Windows 7 3. Onepanuonnas cucrema MS Windows 8 Prof 4. Onepaunonnas cu-
crema MS Windows 10 Prof 5. Ilaker opucHbeix npunokennii MS Office 2007 6.
[TakeT opucHbx mpunoxenuit MS Office 2013 7. Tlaker nporpaMm Juisi TpocMOTpa,
neyatu IeKTpoHHbIX nyOnukanuii Acrobat Reader 8. IlpuknagHoe mporpamMmHoOe
o0ecrnieueHne sl MPOCMOTpa 3JIEKTPOHHBIX NOKyMeHTOB Foxit Reader 9. Cobon-
HbIW (PaiiIoBBIH apXUBATOP C BBICOKOW CTEMEHBIO CHKATUSL JAHHBIX 7-Z1p

8.3 Cnennaan3upoBaHHOE NPOrPAMMHOE 00eCTICYCHHUE

1. KomnbroTepHas crnpaBouHas npaBoBas cucrema KoHcynbranT + (Oecnnar-
Hasl OHJIalH-Bepcus [uist 00yueHus) 2. CucTeMa aBTOMATU3UPOBAHHOTO MPOCKTUPO-
BaHus U yepueHusi Autocad for Students 3. Cucrtema TpeXMEPHOTO MOACIIMPOBAHUS
neraneit Kommnac 3D YueOnas Bepcus A1si CTYACHTOB

28



8.4 IIporpammHuoe o0ecnevyeHue s JIUI ¢ OTPAHHYCHHBIMH
BO3MOKHOCTSIMH
1. OKpaHHas Jyna B OMEPalMOHHBIX cucTeMax JuHeikn MS Windows 8.
OKpaHHBIA JUKTOP B OMEPALMOHHBIX chcTeMax JmHeiikn MS Windows 8. becrurar-
Has nporpamma 3kpanHoro aocryna NVDA
8.5 ba3bl JaHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE H MOUCKOBBIE CHCTEMbI
1.  Wikipedia.org

2. microbiologu.ru — NOUCKOBAs CUCTEMA MO MUKPOOUOJIOTHH.

3. smikro.Tu — MOMCKOBAsI CUCTEMA MO CAHUTAPHON MUKPOOMOJIOTUH

4. ba3bl JaHHBIX, UH(POPMAIIMOHHO — CIPABOYHBIC U MOUCKOBBIE CHUCTEMBI:
AIIEKTPOHHO- OMOMMOTEYHAsl cucTteMa, yandex.ru, google.ru, rambler.ru.

5. www.medmicrob.ru — 6a3a TaHHBIX 10 001IeH MUKPOOUOJIOTHH.

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

http://window.edu.ru — moctyn k 00pa3oBarTeybHBIM pecypcaM «EIuHOE OKHOY.

7. Caiitr Hay4yHOH 3nekTpoHHONH OmbOmmotekn eLIBRARY.RU — kpynneifmei
AJIEKTPOHHOW OMOJIMOTEKM HAy4HbIX MyOnukanuid, odnaaaromieit dorarbiMu
BO3MOKHOCTSIMU TOMCKA W TONy4YeHUs: uHpopmanun. bubnuoreka uHTErpU-
poBaHa ¢ Poccuiickum mHaekcoM HayuyHoro mutupoBanus (PHUHIL) — Oec-
IUIATHBIM OOIIETOCTYTHBIM MHCTPYMEHTOM M3MEPEHUS M aHaIM3a NmyOuKa-
IUOHHONH AaKTMBHOCTM YYE€HBIX W OpraHmzaumii. Pexum gocryna:
http://elibrary.ru

8. OnnaiiHOBass BEpCUs HAYYHO-MOMYJISIPHOTO MPOEKTa «IJNEMEHTBI», LENBIO
KOTOPOro  SBISETCA  MOMyJspu3anuss  Haykd.  PexxuMm  jgocrtyna:
http://elementy.ru/

9. HUutepHeT-xypHaT «Kommepueckas OMOTEXHOIOTH», COACHCTBY IO pa3-

BUTHIO U KOMMEPLIMATIN3ALMK POCCUIICKOI OnoTexHonoruu. Pesxxum nocryna:
http://cbio.ru/
10.2nexkrponnoe m3nanue «Hayka m texnomorum Poccumy, cooOumiaromiee o0
OTECUYECTBEHHBIX HAyUHbIX pazpadoTkax. Pexum nocryna: http:/www.strf.ru/
11.HayyHO-IONYJIAPHBIA CAMT, MOCBSIIEHHBIA MOJIEKYJISPHBIM OCHOBaM COBpE-
MEHHOM OMOJIOrMM U MPAKTHYECKAM MPUMEHEHUSM HAYYHBIX JOCTHKEHHUHA B
MeauuHe U onorexHosorun. Pesxum nocryna: http://biomolecula.ru/
12.HayuHo-nonynspHeii xypHas1 «MemOpaHa» — miomanaka s 0OMEHa WH-

(dopMalMeil 0 TEXHOIOTUAX, KOTOPBIE MEHSIIOT KU3Hb, OCBALIEHHAs MOOE-
JaM HAyKH, JAOCTHIKEHUSM TEXHHUKH, MPOPbIBAM B JIU3aiHE, OTKPHITUSM B
MeIUIMHE, yerexaM B OuszHece. Pexxum nocryna: http://www.membrana.ru/
9. Onucanue MaTepHAIbHO-TEXHUYECKOH 0a3bl, HE0OX0AUMO 11
OCyLIeCTBJICHHA 00Pa30BaTe/LHOI0 MPoLecca no Aucuuningae «Puznonorus
MUKPOOPraHUu3MOB»
JIJIsl IEKIMOHHOTO Kypca HEO0OXOJMMa KOMITBIOTEPHAS TEXHUKA C MYJbTUME-
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JUHAHBEIM 00eceueHueM.

Jlnsa mpoBeneHust 1a00PATOPHOTO MPAKTHKYMa MO AUCHUININHE « Dusznonorus
MUKPOOPraHu3MOB)» HEOOX0AUMa 1a00paTopusi, OCHALEHHAS Ta30- U BOJOTPOBOIOM,
BEHTUJISIMEH, Y D-TamMmnamu Ui CTEPUIIM3ALAN TIOMEICHUN, TaMUHAPAMU U MUKPO-
OMOJIOTMYECKUMHA OOKCAMHU, CTEPWIM3ALMOHHON TEXHUKOW (aBTOKJIABBI, CTEPUIIN3A-
LUOHHbIE MKa(dbl), TEpMOCTaTaMH, aHA’POCTATAMH, CBETOBBIMM MHUKPOCKOMAMH,
xpomarorpadamu, pH-mMerpamu, meiikepamu, BOASHBIMA OaHSIMU, TECT-CUCTEMAMMU
U MACHTU(UKAIMM MUKPOOPraHW3MOB, JIaOOPATOPHOM MOCYAOH, MOCYAOMOEUHOM
MAIIMHOHN, JUCTHJUISITOPOM, XOJIOJWIBHUKAMM JUIsl XPAHEHUS KOJUIEKIUU MUKPOOP-
FaHU3MOB M OOPa3LOB W HEOOXOAMMBIMM PEAKTUBAMHU JJIsi MPUTOTOBJICHHS MUTA-
TEJNBHBIX CPeld, HAOOPOM KPACHUTENEH, KOMIBIOTEPHAS TEXHHUKA C MYJIBTUMEIHIHHBIM
obecnieueHneM. KpomMe 31oro, Heo0X0AuMa KOJUIEKIHS KYyJIbTYP MUKPOOPTAaHU3MOB U
KOMIBIOTEPHASI TEXHUKA C MYJIBTUMEIUHHBIM 00€CITEUEHHEM.

Tabnuma 7
CeeneHust 00 00€CTIEYEHHOCTH CNCNUATN3UPOBAHHBIMH ayIUTOPHUSIMH,
Ka0uHeTammu, JadopaTopusiMu

HauMeHOBaHHe CIIELHUAJBHBIX TOMe-
IIEHHI U NMOMeIleHHH AJisl CAMOCTOS- OCHALIEHHOCTDH CIEHHAJLHBIX IOMEIEHHH U I10-
TeJIbHOH padoTsl (9 yueOHOro Kopmyca, MelIeHUH AJIA CAMOCTOSATEeTbHOH padoThI**

Ne228, 229, 231 ayauropumn)
1 2

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

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

3. Tepmocrar 6uonorudeckuit BD 115 2 mr. (MHB.
Ne 558444/4, uB. Ne 558444/5).

4. Becnl TexHuueckue saekTpoHHble SPU 401
OHAUS 1 wt. (MuB. Ne 35078/3).

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

6. BerrsoxHo# mwkad 1 mr. (MuaB. No 558626/2).

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

8. IlIkad nns xpanenus peaktusos 1 wt. (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, uB. Ne 553890/7, UuB. 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. Muxkpockon «Aksenon» 14 mr. (MuB. Ne
558457/15, IuB. Ne 558457/16, UnB. Ne 558457/17,
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WuB. Ne 558457/18, uB. Ne 558457/19, UuB. Ne
558457/20, uB. Ne 558457/21, UuB. Ne 558457/22,
WuB. Ne 558457/23, uB. Ne 558457/24, uB. Ne
558457/25, 1uB. Ne 558457/26, UuB. Ne 558457/27
WuB. Ne 558457/28).

3. TepmocTtar 6uonornyeckuii BD 115 3 mr. (Ms.
Ne 558444/1, UuB. Ne 558444/2, uB. Ne 558444/3).
4. Becnl TexHuueckue saekTpoHHble SPU 401
OHAUS 1 wt. (MaB. Ne 35078/2).

5. Mukpobuonorndeckuii mpodooTOOPHUK BO3AYXa
ITY 15 1 mr. (MuB. Ne 558453/2).

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

7. Ilpubop BakyyMHOTO (PHIBTPOBAHMUS AJIS AHATIH3a
BonbI (BakyymHas ctanumst) [IB® 35/3b 1 wt. (MHB.
Ne 558454).

8. Jlamunapusii 6okxc BJI-22-1200 1 . (MHB. Ne
558451/2).

9. lIkad nns xpaneHus peaktusos | mr. (MHB. Ne
558623/2-3).

10.Ctynbsa 13 w.

2

Kopm. Ne 9, ayn. 231

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

2. Mukpockon «AkBenon» 14 mt. (MHB. Ne
558457/1, uB. Ne 558457/2, UuB. Ne 558457/3, 1uB.
Ne 558457/4, uB. Ne 558457/5, uB. Ne 558457/6,
WuB. Ne 558457/7, uB. Ne 558457/8, uB. Ne
558457/9, UuB. Ne 558457/10, MuB. Ne 558457/11,
HuB. Ne TuB. Ne UuB. Ne 558457/12, luB. Ne
558457/13, uB. Ne 558457/14).

3. TepmocTar 6uonornueckuii BD 115 1 mr. (Mas.
Ne 558444/4).

4. Mukpobuonoruueckuid mpodooTOOPHUK BO3TyXa
ITY 15 1 wr. (MaB. Ne 558453/1).

5. Becbl TexHuueckue 3sekTpoHHble SPU401
OHAUS 1 mt. (MuB. Ne35078/1).

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

7. lkad BaHmanOyCTOWYMBBIA 1 1T,

8. MynbTumMeauitHeIil npoekTop 1 wr.

9. lIkad nns xpaneHus peaktusos | mr. (MHB. Ne
558623/1).

10. Ctynpsa 13 wr.

11. Cronpbi— 17 mir.

LlenrpansHas HayuHAss OHOIHOTEKA UMCHH
H.N. Keneznora UnraneHerii 3a1 neprognie-
ckux u3ganuni (kabd. Ne 132)

Kowmnsroteps! — 1 mr. Cronsl — 28 wit. [lepuonnue-
CKHe€ M3/IaHus B OTKPBITOM noctyme Wi-fi

IlenTpanbHas Hay4yHast OuMOIHMOTEKAa UMEHU
H.H. XKenesnosa KomMnberoTepHbIN YUTANb-
HbIi 3a1 (kab. Ne 133)

Kowmmeroteps: — 17 wr. Ctomst — 28 mt. YueOHast u-
TepaTypa B OTKPBITOM JOCTYIIE

IlenTpanbHas Hay4uHast OMOIMOTEKAa UMEHU
H.H. XKenesnosa KOMOBIOTEpHBII YUTAIb-

Kowmmberotepsr — 20 wt. Ctonel — 39 mt. Wi-fi
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HbI 3a1 (kab. Ne 144)

LenTpanbhas HayuHas Oubmmnoreka umenn | Kommbroteps: — 2 . Cronbl — 13 . CripaBouHBIE
H.H. XKenesnosa CipaBouHo — 6ubano- | u bubnmorpaduyeckne n3ganus B OTKPBITOM AOCTY-
rpaduyeckuii oraen (kad. Ne 138) ne Wi-fi

enTtpanbHas HaydHas Oubmoreka umenu | Ctosel — 8 mt. Wi-fi
H.W. YKenesnosa Xosut 2 sTaxa (3a Tpa-
JTUILMOHHBIX KAaTaJIOrOB)

LenTpanbHas HayuHas Oubmmnoreka umenn | Kommbrotepsl — 4 mt. Cronbl — 12 mt. CripaBouHbIE
H.H. XKeneznosa Otaen OubmnoTedHoro u Oubmmorpadpudeckne M3nanus, yueOHast TUTEPaTy-
00CITy’)KUBAHHUSI 110 HAMIPABJICHUIO MEXaHU- | pa B OTKPBITOM AocTyre Wi-fi

KU ¥ 5HepreTuku (27 yu. xopnyc) YUnranb-
HbIi 3a1 (kab. Ne 202)

HenTpanbHas HayuHas Oubnmoreka umenn | Kommeroteps: — 3 . Ctonbl — 15 . CripaBouHbIe
H.H. XKeneznosa Otaen OubmuoredHoro u Oubmorpaduveckne U3AaHUs, IEPUOANKA B OT-
00CITy>)KUBAHHS 110 HATIPABICHUIO TTPUPO- KpbIToM noctyne Wi-fi

noobycTpoiicTo (28 yu. kopryc) YueOHbIH
YHUTAJIBHBIN 3211 (kab. Ne 223)

IenTpanbHas HayuHas Oubnmoreka umenn | Kommeroteps: — 13 mr. Ctomst — 45 mt. CipaBovHbIe
H.H1. XKeneznosa Otaen OubnuoredHoro u Oubnmorpaduveckne N3AaHUs, IEPUOANKA B OT-
00CITy>KUBaHHS 110 HATIPABICHHIO MTPUPO- KpbIToM noctyne Wi-fi

noodycrpoiicteo (29 yu. kopnyc) Hayunsrit
guTaAIBHBIN 321 (kab. Ne 123)

OOmexutne Ne8. KomHaTa 1151 CaMOITO- TeneBuzop, mocka, O0ONbIIONH cTON Ha 12 yenoBek,
TOTOBKHU CTYJIbA

10. MeToan4yeckne peKOMEHIANNH CTYACHTAM M0 OCBOCHHU IO THCIUILIMHBI

3aHsATUS 1O TUCLUIJIMHE TPOBOJATCS B CIEIMATIBHO 000PYI0BaHHOM J1abopa-
TOpuu. J{7st A0MycKa K MPOBEAEHUIO 1a00PaTOPHOTO MPAKTUKYMA yYalIuecsl TOJKHBI
OBITh 03HAKOMJICHBI C TEXHUKOM 0€30MacHOCTH U MTpaBuiaMu PaboThl B MUKPOOHOII0-
ruueckoi maboparopun. Ha Bcex 3aHATHSX CTYIEHTBI 00si3aHbl ObITh B O€TBIX Xaa-
Tax, KOKIABIA MMEET CBOE pabdouee MECTO, OCHALICHHOE BCEM HEOOXOIMMBIM JUIs
OPOBEIEHUS JTA0OpaTOpHOro 3aHATus. Pabora B mabopatopun TpeOyeT BHUMAHUS W
AKKYPaTHOCTH. Y4YalUecsl MOCJE BBINOJHEHHsI pabOThI, 3aHOCIT MOJYYEHHBIE pe-
3yJbTAThl B pab0Uyr0 TETPaab, OQOPMIISIFOT UX B COOTBETCTBUM C MPEABIBISIEMbIMU
TpeOOBAHUAMU, MOCTIE YEro 3auuIatoT padoTy y NpenojaBaresis.

CH0XKHOCTh YCBOEHUS MaTepHaa JUCLMITUHBL 3aKIH0YAcTCs B 0OJIBIIOM 00b-
eMe HMH(pOopMaIMU, KOTOPYI0 HEOOXOIMMO 3alOMHUHATH (JJATUHCKUE Ha3BaHWs, (hu-
3UOJIOTUYECKHE OCOOCHHOCTH, PACMPOCTPAHECHUE B MPUPOJE, MOPQOJOTHIO U T.1.)
NO3TOMY YCBOCHHE Marepuajia AUCLMIIMHBL JOKHO MPOUCXOIUTh MOCTENEHHO W
HENPEPBIBHO OT 3aHATHS K 3aHATUI0. OT U3yYeHUsl CBOWCTB U OCOOCHHOCTEN MUKPO-
OPraHMU3MOB K IOHUMAHUIO UX POJIM B OMOC(EPE U KU3HU YETIOBEKA.

10.1. Buasi u popmMbl 0TPAGOTKH NPONYINEHHBIX 3aAHATHIA

CTyneHT, mponyCTUBIIMI 3aHATHE, 00s3aH B JIBYXHEIENIBbHbBII CPOK BO BHE-
YPOYHOE BPEMSI, B COOTBETCTBUU € PACIMCAHUEM OTPAOOTOK, BBINOIHUTE MPOMYLIEH-
Hoe [13. [[yst 5T0ro HeOOXOAMMO CaMOCTOSTENBLHO MPOPAdOTATh MPOMYLICHHYO TEMY,
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orpadorats 13 ¥ 3amuTuTh paboTy y AexkypHoro npenoaasarens. [Tocne storo cae-
JaTh COOTBETCTBYIOLLYIO 3aMKCh B )KyPHAJIE MO yUeTy OTPaOOTAHHBIX 3aHSATHHA.

[Tpy HEBO3MOXKHOCTH OTPAOOTATh 3aHATHE B PEKOMEHIYEMbIE CPOKH, CTYACHT
NUILIET KOHCIEKT M 3anojHsIeT B padoueil TeTpaan TabsiuIibl, OTHOCSIIUECS K MPOIY-
HICHHOM TeMe, 3aTeM 3alUINaeT padboTy y mpenoiaBaTers.

11 Meroan4eckne peKOMEHIANH MPENOAABATE/IAM [0 OPraHu3alun 00y4eHH st
10 JTHCIHILINHE

Jlis ocBOeHHs 1a00PATOPHOTO MPAKTHKYMa HEOOXOIUMO JIENUTh CTYJEHTOB HA
HeOompne rpynnsl (10-12 yenosek) st oOecneueHus 6€30MacCHOCTH MPOBOIUMBIX
paboT ¥ MOBBILIEHUSI KAYE€CTBA O0YUYEHUSI.

C uenpro co3nanust yeioBui st odecnedeHns 3PPEKTUBHOTO UCTIOIb30BAHUS
y4e€OHOTO BPEMEHH, TAHHBIC TPYNIBI HA 3aHATUSAX ACIATCS HA Opuraasl mo 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-
3yEeTCsl MPUHLUIT OOPATHOM CBS3H.

12 Oco0eHHOCTH peau3aniy JUCHUNJIMHBI /IS HHBAJIWA0B U JINIL €
OrPaHUYECHHBIMH BO3MOKHOCTSIMU 310POBbSI

[Tpodeccopcko-neaarornyeckuii cocTaB 3HAKOMHUTCS ¢ TICUXOJIOTO(PHU3HONOTH-
YECKMMHU OCOOCHHOCTSIMM OOyYarOIUXCsl MHBAJIMJOB M JIUL C OTPAHUYEHHBIMUA BO3-
MOKHOCTSIMHM 3/I0POBbSl, HHIMBUAYAIbHBIMA MPOrpaMMaMu peaOUanuTalid UHBAJIN-
10B (mpu Hanuuuu). [Ipn HEOOXOAMMOCTH OCYINECTBIISIETCS IOMOJIHATEIbHAS TMOM-
JepKKa MPEnoJaBaHusl MCUXOI0raMH, COLUAIBHBIMU PAOOTHUKAMM, MPOLIEIIIAMHA
NOJrOTOBKY aCCUCTEHTAMH.

B cooTBeTCTBMM ¢ METONMYECKMMHU peKkoMeHAauussMu MuHoOpHayku PO B
Kypce MpeanoiaracTcs UCHOAb30BaTh COLUMAIBHO-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, CO3/JaHUM KOM(OPTHOTO MCHUXOJIOTMYECKOr0 KiIMMara B CTYJIEHYECKOH
rpynne. [logbop u pazpaboTka y4eOHBIX MATEPHAIOB MPOM3BOJATCA € YUYETOM
NPEIOCTABIICHUSI MaTepUalia B PA3JIMUHBIX (PopMax: ayIuanbHON, BU3yaIbHOM, C HC-
NOJIb30BAHUEM CHECLMATBHBIX TEXHUYECKUX CPEICTB U MHPOPMAITUOHHBIX CUCTEM.

CormacHo TpeOOBaHMSAM, YCTAHOBIEHHBIM MUHOOpHaykn Poccun K MmOpsaKy
peanu3anmu 00pa30BaTENIbHON ACITENTBHOCTA B OTHOLIEHWM WHBAIAIOB W JIALL C
OB3, HE00X0/IUMO UMETH B BH]TY, UTO:

1. mHBAMAB 1 Jua ¢ OB3 1o 3peHrr0 UMEKOT MPAaBO NPHUCYTCTBO-

BaTh HA 3aHATUSAX BMECTE C ACCUCTEHTOM, OKA3BIBAOIIAM OOYYarOIEMYCsl HE-

00X0IMMYI0 MOMOIIIb;

2. uHBAUABI ¥ Juia ¢ OB3 1o ciyXy HMEKT MPaBO HA UCIOJIB30Ba-

HUE 3BYKOYCHJIMBAIOLICH armaparypsl.

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

o NPOBEICHUE ATTECTAlMKM JJisi WHBAJIMJAOB B OJHOW ayIWTOPUHU

COBMECTHO C OOYYarOIIMMHUCS, HE SBISIOUIMMKCS MHBAIMIAMH, €CIH 3TO HE
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CO3/IaeT TPYAHOCTEH AJIsi MHBAJIUAOB M MHBIX OOYYAIOLIUXCS TPU MPOMEXKY-

TOYHOM aTTECTaLMH,

J NPUCYTCTBUE B ayJAUTOPUU ACCUCTEHTA (ACCUCTEHTOB), OKa3bIBa-

I0IeT0 00YYaroIIMMCSl UHBATMIAM HEOOXOAMMYI) TEXHHUYECKYIO MOMOLIb C

YYETOM MX WHAMBUAYAIbHBIX OCOOEHHOCTEH (3aHATh padoyuee MECTO, IEPEABU-

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

o MOJIb30BAHUE HEOOXOAMMBIMU O0YYAIOIIMMCSl UHBAIUIAM TEXHU-

YeCKUMHU CPEACTBAMH MPH MPOXOKACHUM MPOMEKYTOUHOM aTTecTallK ¢ yde-

TOM UX WHAUBUIYATBHBIX 0COOEHHOCTENH;

o 00ecreueHrne BO3MOXKHOCTH OECHPENsiTCTBEHHOTO J0cTyna o0y-

YAIOLIUXCS MHBAIUJIOB B Ay TUTOPUMU, TYAJETHBIE W IPYTUE MOMEIIEHHS, a TaK-

K€ UX MPEObIBAHUS B YKA3aHHBIX TTOMEIICHUSIX.

[To mucbMEHHOMY 3asBJCHUIO 00YUaIOIIErocs UHBAIMAA MPOAOJKUTENLHOCTh
MPOXO’KJCHUS MCIBITAHUS MPOMEKYTOUHON arrecTauuu (3adera.) oOydarouimmcs
WHBAJIMIOM MOKET ObITh YBEIMUYEHA MO OTHOLICHUIO K YCTAHOBJCHHOM MPOIOJIKU-
TEJILHOCTH €r0 CJAYu:

o MPOJOKUTEILHOCTh CAYM MCIBITAHUS, MPOBOJUMOIO B THChH-
MEHHO# (opme, - He Oonee ueM Ha 90 MUHYT;
o MPOJOIKMTEILHOCTD MOATOTOBKM O0YYaroIIErocss K OTBETY, MPO-

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

B 3aBHCHMOCTM OT MHAMBHIyaJTbHBIX OCOOEHHOCTEH, oOyvarommxcs ¢ OB3
YHUBEPCHTET 00ECTIEYNBACT BBITOJHEHUE CICAYIOIUX TPEOOBAHUN TP MPOBEACHAN
aTTecTaluu:

a. JUTSL CIETIBIX:
o 3a/1aHUs U WHBIE MaTepualibl JAJIsi MPOXOKACHUS MPOMEKYTOUHON

arrecrauuu O(QOPMIIFOTCS B BUJAE IEKTPOHHOIO JOKYMEHTA, JOCTYITHOTO C

NOMOLIBK) KOMIBIOTEPA CO CHELMATIM3UPOBAHHBIM NPOrPaMMHBIM O0ecreye-

HUEM JIJIS CJIENBIX, JIMOO 3aUMTHIBAKOTCS ACCUCTEHTOM,

® NUCBMEHHBIC 33JaHKs BBINOJHSOTCS O0ydYarolMMUcs Ha Oymare
pelibepHO-TOYeUHbIM 1IpU(TOM bpalins uin Ha KOMIBIOTEPE CO CIEIHAIU3H-

POBAHHBIM POTPAMMHBIM 00ECIIEUEHUEM AJIS CEMNBIX, JIMOO HAIMKTOBBIBAKOT-

Csl ACCHCTEHTY,

® npH HEOOXOAMMOCTH O0YYArOIIMMCS TPEAOCTABIISAETCS KOMILIEKT

NUCHbMEHHBIX MPUHAIIEKHOCTEH U OyMara JUisi MUCbMa PeNbe(PHO-TOUCUHBIM

mpudrom bpailsis, KOMIOBIOTEP €O CHEHMATM3UPOBAHHBIM MPOrPAMMHBIM

o0ecreueHUEM IS CIICTIBIX,

b. JUTS C1aOO0BHISAIINX

o 3a/laHus W WHBIE Marepuaibl JUIs CAaud 3adeta o(OopMIISIOTCS
YBEIMUCHHBIM IPUPTOM;

o oOecnevynBacTCs WHANBUAYAIBHOE PABHOMEPHOE OCBEIICHWE HE
MeHee 300 Jrokc;

° npy HEOOXOAUMOCTH OOYYArOIIMMCS MPEAOCTABISACTCS YBEINYN-

BAKOILEE  YCTPOWCTBO, JIOMYCKAECTCS  HCIOJIB30BAHUE  YBEJIMYMBAKOIINAX
YCTPOMCTB, UMEKOIINXCS Y 00YUarOIIMXCS,
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C. U TIYXUX A cIaboCibIIAInX, ¢ TSHKETBIMA HAPYIIEHUSIMU Pe-

Yu:

o0ecneunBacTCsl HATMYKME 3BYKOYCWJIMBAKOLICH anmapaTrypbl KOJUIEKTHBHOIO
NOJIb30BAHUS, MPU HEOOXOIUMOCTH OOYYAOMIMMCS NMPEIOCTABISAETCS 3BYKOYCHIIH-
BaKOIAs aNNapaTypa MHAUBHAYATBHOTO MOJIb30BAHUS;

10 WX JKEJTQHWIO UCTIBITAHUS MPOBOJATCS B MUCBMEHHOH (POpPME;

d. g Jun ¢ HapyWIEHWSIMU ONOPHO-JBHTATENILHOTO ammapara (Ts-

JKEJIBIMU HAPYLICHUSIMHU JBUTATEIbHBIX (PYHKIMHA BEPXHUX KOHEUHOCTEH WITU

OTCYTCTBHEM BEPXHHUX KOHEUHOCTEH )

o NUCBMEHHBIC 3aJaHKs BBIIOJIHSOTCS O0Y4YarOUIMMKCS HA KOMITb-

I0TEPE CO CIECHUATM3UPOBAHHBIM MPOTPAMMHBIM 00ECIIEYEHHEM WIIN HAIUKTO-

BBIBAIOTCSI ACCUCTEHTY,

® MO WX JKEJTAHUEO UCTIBITAHKSI IPOBOJSATCS B YCTHOM (popme.

O HeoOxoaMMOcTH 00eCIEYEHNs CTICHMAIbHBIX YCIOBHNA ISl MPOBEACHUS aT-
TECTALMK 00YYarOLIMIACS TOJDKEH COOOIIUTh MMCBbMEHHO HE TO3/AHEE, ueM 3a 10 aHek
10 Havana arrectauuu. K 3asBIeHUI0 TPUIATalOTCs TOKYMEHTHI, MOATBEPKAAIONINE
HaJIM4Ke y 0Oydaromierocs MHAUBUAYAIbHBIX OCOOCHHOCTEH (MPU OTCYTCTBUHU YKa-
3aHHBIX JIOKYMEHTOB B Opranm3anuu). [Ipy HEOOXOAMMOCTH AJid OOYyYarolmMXcs ¢
WHBAIMIHOCTBIO TPOLEAYPa OLICHUBAHUS PE3YJIBTATOB O0YUYCHHSI MOYKET MPOBOAUTH-
Csl B HECKOJIBKO 3TaIloB.

IIporpammy paspadoranu cr. mpern. /I.B. Cuerupes
«08» «rroHD M 2

K.0.H., 10 ~B—Cemunkas
«08» mronst 2025,1. /.~

%
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PEHHEH3UA
Ha pado4yr0 NporpamMmy
aucuunanasl b1.B./1B.04.03 «®Pu3u010rust MUKPOOPraHU3MOB»
st moaroroBku 0akanaspa @I'OC BO no nanpasiaenuro 19.03.01 buo-
TEXHOJIOTHSI HANPABJIEHHOCTH BerepuHapHasi 0uoTexHo10rust, BHOTEXHOI0THA
W MOJIEKYJISIpHAs OMOJI0THS, ATPONIPOMBILLIIEHHAS OMOTEXHOJI0T Ul

Mocuno#i Jlrogmunoii BraaumupoBHOH npodeccopom kadeapsl 3KOJIOTHA
Poccuiickoro rocyapctBeHHOr0 arpapHoro yauBepcutera — MCXA um. K. A, Tu-
mupszeBa (PTAY-MCXA um. K. A. Tumupszesa), J0KTOp OMONIOTMYECKAX HAYK
(anee MO TEKCTY PELICH3EHT), MPOBEICHA PELECH3US padodeii MporpaMMbl JUCIIH-
nHBL «Pu3nonorus MUKpoopranu3mosy - GI'OC BO no nanpaenennro 19.03.01
buorexnonorus, no HanpaBieHHOCTH BerepunapHas OmorexHonorusi, bruorexunosno-
Tvsl U MOJIEKYJISIpHAst OMONOTUs, ATpONPOMBILUICHHAS OMOTEXHOJIOTUST pa3padoTaH-
HOi B @I'BOY BO «Poccuiickuii roCyIapCTBEHHBIA arpapHblii YHUBEPCUTET —
MCXA unmenn K.A. TumupsizeBa», Ha Kapeape MUKPOOMOIOTMH U UMMYHOJIOTHA
(pa3pabotuuku CHeruper [[.B. crapumii npenogaBarens kapeapbl MUKpOOHOIOTUA
U UMMYHOJIOTHH, K.0.H. ¥ JOUEHT KaQeapbl MUKPOOMOIIOTMA U UMMYyHosorun Ce-
makas O.B.).

PaccMOTpeB npecTaBIeHHbIE HA PELEH3UIO MATEPUATIBL, PELIEH3EHT MPUILEIT K
CJICYIOLIUM BBIBOJAM
[IpenbspneHHas pabouasi mporpamma AWCUUIUIHHBI «DU3HONI0THs MHKPOOPraHH3-
MOBY (manee no Tekety [Iporpamma) coomsemcemesyem tpedoanusm OI'OC BO no
HanpaeiaeHuto 19.03.01 BuorexHonorusi, no HampaeieHHOCTH Berepunaphas Owo-
TEXHOJIOTHS, BUOTEXHONMOTUS 1 MOJIEKYISIpHAs OUOJIOTHs, ATPONPOMBILIIEHHAs OHUO-
TEXHOJIOTHS U cOOepoicum BCE OCHOBHBIE Pa3lieibl, coomeemcmayem TpeOOBaHUsAM K
HOPMAaTHUBHO-METOJAMYECKUM JOKYMEHTAM MPEABBIIEMBbIX K paboyeil mporpamme
JUCLIUTUIMHBIL.

[IpencraBnennass B [lporpamMmme axmyanbHocmbs y4eOHOW IMCIUIUIMHBL He
HOONEIHCUN_COMHEHUIO — NUCHUIUITMHA « DU3UOIIOTHST MUKPOOPraHU3MOB)» BKJIKOYEHA
B o0s3arenbHblil nepeueHbs OI'OC BO, B UK AUCUMIUIMH MO BIOOPY JMCIUIITMHBL
(Moaynm) o BeiOOpy 4 (/1B.04)

Peanuzanus B aucuuriviHe « OU3HONOTHS MUKPOOPraHU3MOBY» TPeOOBaHMIA

OI'OC BO, OIIOIT BO u yue6HOoro minana no HanpasieHuto 19.03.01 buorexHomno-
THSl.
[Ipencranennsie B [Iporpamme yenu TUCHMILTMHBL coomseemcmeayiom TpeOOBAHUSAM
®I'OC BO nampasnenuss no HampasineHuro 19.03.01 buorexnonorus. B coorsert-
ctBun ¢ [Iporpammoii 3a TUCUMIUIMHON «DU3MOJIOTUS MUKPOOPTraHU3MOBY 3aKpen-
JIEHBI 001IenPOeCCHOHANIBHBIE U MPO(ECCUOHATBHBIE KOMMETCHIMK. JlucuurinHa
«DuU3nONOrMsl MUKPOOPraHU3MOBY W TpeacTaBiicHHas [IporpamMmma cnocobna peanu-
306amb KOMIIETEHIMIO B OOBSABICHHBIX TpeOoBaHUsAX. KOMNETEHIMS He gbizbisaem
comuenusi B CBETE MPOPECCHOHATBHON 3HAYMMOCTH M COOTBETCTBHS COJEPKAHUIO
JUCHUIUIMHBI «PU3MOJIOTHS 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 Tpy10EMKOCTb TUCUUIUIMHBI « DU3MOI0THS MUKPOOPTaHU3MOB) CO-
CTaBJISET 2 3a4ETHBIX eTUHUIIBI (72 Yaca).

3. HMudopmanus 0 B3aMMOCBSI3M H3yYaEMBIX JAACHUIUIMH U BOMPOCAM HCKITHO-
YeHHs TyOIMpOBaHUs B COACPKAHUU TUCLMIUIAH coomseemcmeayem NEeACTBUTEbHO-
ct. Jlucuummna «Ou3nonoruss MUKpOOPraHu3MOBY» HE B3aMMOCBSI3aHA C APYTHMHA
mucimmmHamu OTTOIT 1 YueOHoro mnana mo Hanpasienuto 19.03.01 buorexHono-
I'¥sl, HANpaBJIEHHOCTH BerepuHapHas OMOTEXHONOTHsS, BHOTEXHOJNOrHS W MOJEKY-
AsipHas OMOJIOTHsI, ATPONPOMBIIIIEHHAS OMOTEXHOIOTMS U BO3MOKHOCTH JyOaupo-
BaHUs B COACPKaHUM OTCYTCTBYET. JIMCLMIISIMHA MPEAYCMATPUBAET HAJTMUKE CCIIH-
JIbHBIX TPEOOBAaHUI K BXOJHBIM 3HAHUSM, YMEHUSAM U KOMIETEHIUSAM CTYJIEHTA, XO-
TS MOKET SIBIATHCS MPEAICCTBYOLICH ISl CIEUMAIbHBIX, TUCIUIUIAH, UCIIOIb3Y O
IMX 3HaHUSI B 00J1JaCTU MUKPOOMOJOTUH B MPO(ECCUOHANBHONU NEATEILHOCTH OaKa-
JaBpa.

4. TlpencraBnennas [IporpammMa npeanoiiaract UCIoab30BAHUE COBPEMEHHBIX
00pa3oBaTENbHBIX TEXHOJIOTHH, MCIOJB3YEMBIC TIPHA PEAM3aLUN PA3JIMYHbIX BUAOB
yueOHOW paboTel. DOpMbI 00PA30BATENBHBIX TEXHOJIOTHIA coomeemcmayiom Crenu-
(hUKe TUCIUIITNHBI.

5. Buasl, copepkanue u TpyA0EMKOCTh CAMOCTOSITENIBHON PadOTHI CTYAEHTOB,
npeacTaBieHubie B [Iporpamme, coomsememeayiom TpeOOBAHUAM K MOJATOTOBKE BbI-
MyCKHUKOB, coaepxkammmcs B0 GI'OC BO no nanpasnenuto 19.03.01 buorexnono-
rus. [IpeacraBiiennbie u onucanHbie B [Iporpamme Gopmbl mexyuyeti OLEHKA 3HAHWIA
(ompoc, Kak B popMe 0OCYKIEHUS OTACTBHBIX BOMPOCOB, TAK U BBICTYIJIEHUS, U y4a-
CTHE B TEMATUYECKUX AMCKYCCHUSX W TPYIIOBBIX OOCYXACHHUSX), COOMBEmMCmEYIom
crelu(pUKE AMCUUIUITHHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.

dopMa MPOMEKYTOUYHOTO KOHTPOJS 3HAHWNA CTYACHTOB, NMPEAYCMOTPEHHAs
[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-
HUTEIIBHON NUTEPaTypoil — 8 HaMMEHOBaHWIA, W coomeemcmseyem TPEOOBAHUIM
®I'OC BO nanpasnenus 19.03.01 buorexnonorus

7. MarepuabHO-TEXHUYECKOE 00€CNEYCHUE TUCLUIUIMHBL coomeemcmeyemn
cnelu@puKe AUCHUMINHBL «DHU3NMOIOTUS MUKPOOPraHU3MOB» M OOECIIEUMBAET MC-
NOJIb30BAHUE COBPEMEHHBIX 00PA30BATENIbHBIX, B TOM YMCJIE MHTEPAKTUBHBIX METO-
JIOB 0Oy4YECHHUS.

8. Meroanueckne peKOMEHIAUHN CTYACHTAM U METOAMYECKUE PEKOMEHIAMU
NPENOAABATENSAM MO OPraHu3aly 00YUYEHHS 10 JUCLMIIMHE AT MPEACTABIEHUE O
cnenuduke o0ydeHus mo AMCUUIUIMHE «DU3M0I0rus MEKPOOPraHU3MOBY U COOM-
6emcmeyion CTaHaapTy no HanpasieHuto 19.03.01 buorexnonorus.

OBIIME BLIBOJBI
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Ha ocHOBaHMM MPOBEACHHON PELEH3UM MOKHO CAENIATh 3aKIIFOUYEHUE, YTO Xa-
PaKTep, CTPYKTYpa U COJEP)KaHUE padoUeil MporpaMMbl TUCUUIUIHHBI « DU3MOIOTHS
mukpoopranuzmony OI'OC OIIOIT BO no nanpaenennto 19.03.01 buorexnosmorus
N0 HANpaBJICHHOCTH BerepuHapHas OMOTEXHOJIOTHS, BHOTEXHOIOTHS U MOJIEKYJISIP-
Hast OMoJIOTHS, ATPONIPOMBIIITIEHHAs OMOTEXHONOTUS (KBaTU(pUKaus (CTENEHD) BbI-
NyCKHHKa — OakaiiaBp), paspaboTaHHas CT. npen. kadeapbl MUKPOOHUOIOTUN U UMMY-
Hojoruu, CHerupeBbiM J[. B, n nonenrom kadenpsl MUKpOOMOIOTMA U KMMYHOJIO-
run Cemmukoi O.B.), coorBerctByeT TpeboBanusiM OI'OC BO, coBpeMEHHBIM Tpe-
OOBaHMSAM SKOHOMHKH, PIHKA TPYAA U IMO3BOJIMT MPU €€ Peaan3aluu yCremHo ooec-
NEYATh (POPMUPOBAHKE 3ASIBIICHHBIX KOMIIETCHIIHA.

Peuensent: Mocuna Jlrogmuna BnaaumuposHa 1.0.H., mpodeccop kapeapsl
3KOJ0ruM POCCUICKOro rocy1apcTBEHHOIO arpapHoro yausepeureta — MCXA um.

K. A. Tumupszera (PTAY-MCXA um K. A. Tumupszera «09» urong 2025 r.
<]
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