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AHHOTAUUSA
padou4eii nporpammsbl yueOHo# aucuuminnel 51.0.18
«MuKpoOHOJIOTHA C 0OCHOBAMH HMMYHOJIOTHM, ISl MOATOTOBKH Oaka-
Jaspa no Hanpasjenuio 06.03.01 buoJsiorusi, HANPABJIEHHOCTH Y IPaBJIeHHE
BOJHBIMH OMOJIOTHYECKUMH pecypcamu, I'eHeTHKa :KUBOTHBIX, Pennpoxykrus-
Hast OMOJIOTHS M IKOJIOTUSI ’KMBOTHBIX

Ieab ocBOCHUS TUCHMIIJIUHBI

Llensto ocBoenns aucuuminHbl 51.0.18 «MuKpoOHONIOTHs ¢ OCHOBAMUA UMMY-
HOJIOTUW) SIBJISIFOTCS (DOPMUPOBAHUE Y CTYJAEHTOB YHUBEPCATBHBIX KOMIETEHIMIMA
(uaaukatopel) YK 1.1 YK-1.1; VK-1.2; YK-1.3; YK-1.4; YK-1.5; VK-6.1; YK-6.2;
VK-6.3; VK-6.4; YK-6.5, o6ecnieunBarommuX KOMIICKC TEXHOJIOTHYECKON TOATrOTOB-
KH 1O COBPEMEHHBIM HAIPABJICHUSAM OMOJIOTHX U (D)OPMUPOBAHKE MPEACTABIEHUIN 00
OCHOBAxX CTPOCHHs U CBOMCTB MOJNEKYJISIPHBIX CTPYKTYP, XaPAKTEPHBIX TSI MUKPOOP-
TaHU3MOB, OMOXMMUYECKUX W KUHETUUYECKUX XaPaKTEPUCTUKAX POCTA U META0OIMYE-
CKMX MyTEH MUKPOOPraHU3MOB, A TAK)KE U3YUECHUE OCOOCHHOCTEN pEryisiuu MeTa-
0onr3Ma MUKPOOPraHM3MOB B COOTBETCTBUM € (DOPMYJIUPYEMBIMU KOMIETCHIIMSIMU C
OPUMEHEHUEM COBPEMEHHBIX HH(POPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHAM
JUTS PELICHHS] HAYYHBIX, YYEOHBIX, TPAKTHYECKAX, METOINYECKIX, MH(POPMALIMOHHO-
MOMCKOBBIX 337a4 B OMOJIOTMYECKAX HAYKaX M peajn3ali COOCTBEHHBIX 3HAHWH B
WHHOBALIMOHHBIX CEpaxX €CTECTBEHHBIX HAYK.
3agauu AMCUMIIMHBL:

> noJjrydyeHue 0a30BbIX MPEACTABICHHUH O CTPOEHUH, CBOMCTBAX U (DYHKIIH-
X MaJIbIX ¥ OOJIBIIUX MOJIEKYJ KJIETOK MUKPOOPTaHU3MOB, IPOLIECCaxX TPAHCIIOPTA
MUTaHUsE MUKPOOPTAaHU3MOB, POCTE U PA3BUTHH, & TAKXKE MPOLIECCAX, TPOUCXOISIIAX
B KJIETKAX M 00€CMEUMBAOUINX KUIHEACITETbHOCT OaKTEPHIA;

»  -TIOJYYEHUE MPECTABICHUS O MPUKIIAJHBIX aCMIEKTaX METOIOB KYJIbTH-
BUPOBAHMS M BO3MOKHOCTSIX PETYJISILMN OOMEHA BEIIECTB JUIS MCIOJIb30BAHUS B
OMOTEXHOJIOTHYECKOM MPOMBILIEHHOCTH,

»  BIajeHWe UH(pOpMAIHEi O Pa3TMYHBIX METOaX KYJIBTUBHPOBAHUS 1
OLICHKA BO3MOYKHOCTH IPUMEHEHHMSI 3TUX METOJOB UTsl 3aBIICHHBIX LETCH;

»  mpuoOpeTeHust HAaBBIKOB paOOTHI ¢ MUKPOOPTaHM3MAMMU,

»  ymeHue 000CHOBAHHO BHIOMPATh COOTBETCTBYFOIINM METO UCCTIEIOBA-
HUS JUTSl PELIEHUS TPAKTUYECKAX 3a/1a4;

> YMEHHE CAMOCTOSATENBHO pad0TaTh ¢ YUeOHOH, HAYYHOH M CIIPABOYHOM
JUTEPATYPO, BECTH HHPOPMALMOHHBIH MOUCK.

MecTo MMCUMILUIAHBI B y4eOHOM mjane: JluciuminHa «MukpoOuosaorus ¢

OCHOBAMHM WMMYHOJIOTMMY BKJIFOYEHA B BAPUATHBHYIO YaCTh MEPEUHS AUCIMILIAH 110
BbIOOpY. Peanuzanms B aucuumiviie « MEKpOOUOJIOTHS ¢ OCHOBAMHA MMMYHOJIOTHI
tpedoBanuii ®I'OC BO, OIIOIT BO u yuebHoro miana no Hanpasienuto 06.03.01
buonorus.

TpeOboBaHusi K pe3yjbTaTaM OCBOCHHSI JUCHHUIUVIHHBI: B PE3YJIBTATE OCBOE-
HUSL JUCIUTUTMHBL (GOPMUPYIOTCS CIEAYIONIME YHUBEPCATbHBIE KOMIETEHIUU:
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; YVK-6.5



Kparkoe coaepxanue TUCHUNIMHBI
O6bem mucuumimHbl 51.0.18 «MuKpoOHOJIOTHS ¢ OCHOBAMH UMMYHOIOTHIY

COCTaBJISACT 2 3QUETHBIX CIWHMIIBI, BCETO 72 4aca, U3 KOTOPBIX 32,25 COCTAaBISET
KOHTaKTHas paboTa oOydarolerocs ¢ npenogaBaresieM (16 4acoB 3aHATHS JIEKIIMOH-
HOro ThNa, 16 yaca mpaktuieckue padoTsl), 39,75 4acoB COCTABISAET CAMOCTOSATE b~
Has padoTa oOyuaromerocs (B T.4. BKJItOYas 9 4yacoB MOJArOTOBKM K 3a4ery). Jluciu-
wmHa b1.0.18 «MukpoOGHoa0rus ¢ OCHOBAaMA UMMYHOJIOTHHY YATACTCS CTYJACHTaM
2 -ro Kypca uHctuTyTa 300TeXHUU U Ononorun PIAY-MCXA um. KA. Tumupsze-
Ba. OTO OINPABJAHHO, TAK KAaK 3HAHWs NOJyYCHHBIC B PE3YJITATE OCBOCHHUS JMCLIM-
TUTMHBI HEOOXOAMMBI JUIsl JANBHEHINErO U3ydeHus OMOIOrHueckux Hayk. CTpykTypa
CoJepKaHusl YUeOHOH NUCHUIUIMHBI BKITFOYACT TAKUE TUAAKTHYCCKHE CIVMHMIIBI, KaK
pasaensl U TEMBIL

Tema Ne 1 Masbie MOJIEKYJTBI KJIETKH, UX JIOKAUTA3ALUS B KJIETKAX MUKPOOPTraHU3MOB
Y BUPYCOB.

Tema Ne 2 bonpmime MONIEKYIIbI KIETKH, UX JJOKATU3alus B KIETKAX
MHUKPOOPIraHU3MOB U BUPYCOB.

Tema Ne 3 TIponecchl TpaHCTIOPTA ¥ MATAHUE MUKPOOPTAHU3MOB.

Tema No 4 ®uznonorus pocta MUKpOOPraHu3MoB. BiisiHue (pu3nueckux u
XUMHYECKHX (PAKTOPOB HA POCT MUKPOOPTaHU3MOB.

Tema Ne 5 OcHOBHBIE MEXaHU3MbI 0OMEHA BENIECTB U MPEOOPA30BAHUS SHEPTUH.

Tema Ne 6 bpoxkeHnue.

Tema Neo 7 [lomHOE M HEMOHBIE OKUCIICHUS.

Tema Ne 8 [lepeHOC 3NMEKTPOHOB B aHA3POOHBIX yCIOBUSX. Mcnob30BaHKE HEOPra-
HUYECKHUX JOHOPOB BOJOPOJA.

Tema No 9 @otorpodHbie OakTepun U (POTOCHHTES.

OO0umast TpyA0eMKOCTh JUCHHIIMHBI: COCTABISAET 72 4. (2 3a4. €11.)
IIpomexyTOUHBIH KOHTPOJIb: 3a4€T B 4-0M CEMECTPE




1. Ilesin ocBOEHHSI TUCHUILIHMHBI

Ieab ocBOCHUSI UCHMILJIHHBI

Lensto ocBoeHus aucuuiuivnabl 51.0.18 «MuKpoOHONIOTHs ¢ OCHOBAMU UMMY-
HOJIOTHMY SIBJISIFOTCS (POPMUPOBAHUE Y CTYJICHTOB YHUBEPCATBHBIX KOMIICTCHIIMMA
(uaaukatopel) YK 1.1 YK-1.1; VK-1.2; YK-1.3; YK-1.4; YK-1.5; YK-6.1; YK-6.2;
VK-6.3; VK-6.4; YK-6.5, obecneunBarommuxX KOMIUIEKC TEXHOJIOTHYECKOM TOATOTOB-
KH TI0O COBPEMEHHBIM HaMpaBJICHUAM OUOJIOTMU U (POPMUPOBAHUE MPEJCTABICHUI 00
OCHOBAX CTPOCHHUS U CBOUCTB MOJICKYJIIPHBIX CTPYKTYP, XapaKTEPHBIX JJIsi MUKPOOP-
raHU3MOB, OMOXUMHUUYECKUX U KHHETUYECKUX XapPAKTEPUCTUKAX POCTa U META00IMYE-
CKHUX MYTE€H MUKPOOPraHU3MOB, a TAKXKE U3YYCHUE OCOOCHHOCTEH PEryssiliud METa-
00JM3Ma MUKPOOPraHU3MOB B COOTBETCTBUHU C (POPMYJIUPYEMBIMU KOMIIETEHIIUSMH C
MPUMEHEHUEM COBPEMEHHBIX WH(OPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHA
JUTSl PELIICHUSI HAYYHBIX, YYEOHBIX, MPAKTUYECKUX, METOIUYECKUX, MHPOPMAIIUOHHO-
MOMCKOBBIX 33J]a4 B OMOJIOTMYECKUX HAyKaxX W pean3alii COOCTBEHHBIX 3HAHUWU B

HMHHOBAIIMOHHEBIX cq)epax CCTCCTBCHHLIX HaYK.
3agauyy AMCUHILIMHDI:

> noJjydyeHue 0a30BbIX MPEACTABICHHIA O CTPOCHHUH, CBOMCTBAX U (PYHKIIM-
X MaJIBIX ¥ OOJIBINUX MOJIEKYJ KJIIETOK MUKPOOPTaHU3MOB, IPOLECCax TPAHCIOPTA U
MUTaHUSI MUKPOOPTaHU3MOB, POCTE U PA3BUTHH, & TAKXKE MPOLIECCAX, MPOUCXOIAIIUX
B KJIETKaX M 00€CMEYNBAOLINX KU3HEACITETbHOCTD OAKTEPHIA;

»  -TIOJyYCHUE MPECTABICHUS O MPUKIIATHBIX ACTIEKTaX METOIOB KYJIbTH-
BUPOBAHHS U BO3MOKHOCTSIX PETYJISILMN OOMEHA BELIECTB IS MCIOJIb30BAHUS B
OMOTEXHOJIOTHYECKOM MPOMBIIIEHHOCTH,

»  BhajaeHue UH(pOpMAIHEi O pa3TMYHBIX METOAX KYITbTUBUPOBAHUS U
OLICHKA BO3MOYKHOCTH IPUMEHEHUS 3TUX METOJO0B IS 3asBJICHHBIX LIEJICH;

»  TpuoOpeTEHUs HABBIKOB PAOOTHI C MUKPOOPTAaHU3MAMHU;

»  yMmeHue 000CHOBAHHO BHIOMPATh COOTBETCTBYFOIINM METO UCCIIEIOBA-
HUS JUTS PELUEHUS TPAKTUYECKHAX 3a1a4;

> YMEHHE CAMOCTOSATENIBHO padoTaTh ¢ y4eOHOM, Hay4YHOM U CTPaBOYHOM
JUTEPATYPOi, BECTH HHPOPMALMOHHBIH MOUCK.

2. MecTo TUCHHIUVINHBI B Y4¢0HOM mpouecce

Jucrumnivaa « MUKpoOHOJIOrHsl ¢ OCHOBaMU MMMYHOJIOTUWY BKJIIOUYEHA B 004-
3atenbHbli nepedeHh OI'OC BO, B ki1 AuCHMIUIMH 0a30BOH YacTu. Peanuzainus B
JUCIUIUTMHE « MEKPOOMOJIOTHS C OCHOBaMHU UMMYHOJIorun» TpedoBanuii ®I'OC BO,
OI1OIT BO u yueOHoro miana no HanpaeiaeHuto 06.03.01 buonorus.

Jucrumnvaa « MukpoOHOI0TUs ¢ OCHOBaAMUA UMMYHOJIOTHHY SIBJIIETCS OCHO-
BOMOJIATAOMICH JJ11 U3YUYEHUS CICAYIOMUX TUCHUIIMH. MeToasl 00pabOTKH dKCre-
PUMEHTANBHBIX AaHHBIX, OCHOBBI OMOMH(pOpMATUKK, [I0UBOBEICHHE C OCHOBAMH
reoJioruu, bnoxumust.

OCOOCHHOCTBIO JTUCHHUIJIMHBI SIBJSIETCS TO, YTO B YYEOHOM Kypce MOMHUMO
JIEKIHA, MPEAYCMOTPEH MPAKTUKYM, B KOTOPOM CTYJACHTBI 3HAKOMSITCS ¢ OCOOEHHO-
CTAMH CTPOCHHS, PA3BUTHS, IUTAHUS U KYJbTUBUPOBAHUS MUKPOOPraHU3MOB. [loutn
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BCE 3aHATHUS MTPOBOAATCS B MHTEPAKTUBHOM (hopme (paboTa B MaJIbIX TPYIIAX, IPyI-
MOBOE OOCYKIECHUE).

Pabouas nporpamma aucuuminHbl « MUKpOOHOJIOTHS ¢ OCHOBAMH MMMYHOJIO-
THW» JJI UTHBAIMIOB M JIUL C OTPAHUYECHHBIMA BO3MOKHOCTSIMHU 3JI0POBbS pa3pada-
THIBACTCS MHAWBHIYAILHO C YYETOM OCOOCHHOCTEH MCHXO(PU3NYECKOTO Pa3BUTHS,
WHAMBHAYAJIBHBIX BO3MOKHOCTEN M COCTOSIHUS 3I0POBbS TAKUX 00y YAFOIIMXCS.

KoHTponb 3HaHWI CTYyIEHTOB MPOBOAUTCS B (JOPME TEKYIIEH M MPOMEKYTOU-
HOM aTTeCTalun.

Tekymas arrecrauust CTYACHTOB — OLICHKA 3HAHWIA W YMEHUH MPOBOJIUTCS MO~
CTOSSHHO Ha JIa0OpaTOpPHBIX 3aHATHUSAX C TMOMOLIBK) OMPOCOB, TECTOBBIX 3aJaHMIA,
OLICHKH CaMOCTOSITEJIbHOIH pabOThl CTYJEHTOB U CPOKOB CIAYM BBITTOJHEHHBIX padoT,
a TaKKe HA KOHTPOJILHOM HEaEe.

[TpoMexyTOYHAs aTTecTalys CTYy ICHTOB MPOBOAUTCS B JOPME - 3aUeTa.

3. IlepedeHb MUIAHUPYEMBbIX PE3yJabTATOB 00y4eHHs M0 JMCUHILIHHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH pe3y/1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM
NPOrpamMmblI

OOpazoBaTeNbHBIC PE3YJIBTATHI OCBOCHUS AUCIMIUIMHBI 00yYarouIuMcs, Tpe-
CTaBJICHBI B Ta0mIe 1.

4. CTpyKTypa 1 coaepxKanne THCUHILUIHHbI
4.1 PacnpenesieHue TPyI10EMKOCTH JUCHHUIJIMHBI 10 BUAAM padoT

OOwast TpyA0EMKOCTh TUCLUILUIMHBL COCTaBiseT 2 3a4.en. (72 vaca), ux pac-
NpeAeSICHUE N0 BUAaM padoT MPEeACTaBAEHO B TAOIUIE 2.



TpeOGoBaHus K pe3yjbTaTaM 0CBOCHHS YUCOHOI JUCHHIIHHbI

Tabmuia 1

No Kon Cors s e T B pesynprare n3yueHus yueOHON TUCHUIIIMHBI 00YHAIOIHECs TOJDKHBI:
/T ::runnel:l KOMIETSHINH (WJIH €€ 9aCTH) TEHLIUH 3HATh yMETh BJIAIETh
YK -1.1 IIpousBoauth NOUCK UH-
dopmanuu Ha OyMasKHBIX
CriocoObI moucka HHPOpP- | ¥ JEKTPOHHBIX HOCUTE-
MaIui Ha OYMaXKHBIX U | JIX, MPUMEHSITh CHCTEM-
Auanusupyer 3anady, | 9JIEKTPOHHBIX HOCHTENAX, | HBIA MOAXOM JUIs PELIEHHUs]
BBIZIEJISIS €€ DA30BBIE CYIIIHOCTb CUCTEMHOIO | MOCTAaBJEHHBIX 3a/a4, UC- | MeTtogonoruei Hay4Ho-
COCTABJISAIOLINE, OCY- | MOAXO/A, IPHHLMIIBI KOH- | [OJIb30BATh KOHCTPYK- T'O MBIIICHHS
ECTBISIET IeKOMIIO- | CTPYKTHBHOH KPUTUKH, | THUBHYIO KDHTHKY B XOJI€
SULIMIO 3a1a91 METO/BI AaHAJIN3a U CHHTE- | TIPOU3BOJACTBEHHBIX TUC-
3a nHpOpMaINU KyCCHUH, OCYLIECTBIISTh
aHau3 U CUHTe3 HHPOP-
CrocoOeH oCyIecTBIIsITh MAaIu
MOUCK, KPUTUYECKHUI aHAIN3 YK-12 IIpon3BoauTh MOUCK HH-
1 VK .1 |WcuHTes uHpOpMaInH, MPH- ¢dopmarmm Ha OyMakKHBIX

MEHSTL CUCTEMHBIN noaxon

AJIA PEIICHUA MMOCTABJICHHBIX

3agav

Haxonut u kputuue-

CKH aHAJIU3UPYET UH-
dbopmarnuro, HeoOXo-

TUMYEO JJIsI PELIeHUs
MMOCTaBJICHHOM 3a4a41

CrniocoObI moncka uxgpop-
MalHuy Ha OyMakKHBIX U
3JIEKTPOHHBIX HOCUTEJISIX,
CYIIHOCTb CHCTEMHOTO
NOAXOAA, TPUHLIUITBI KOH-
CTPYKTHBHOH KPUTHKH,
METO/Ibl aHATN3a U CHHTE-
3a nHpoOpMaIHU

U 3JIEKTPOHHBIX HOCHUTE-
JSIX, IPUMEHSATb CUCTEM-
HBII NOAXON AJIs PeLIeHUs
MOCTaBJIEHHBIX 3a/1a4, UC-
M0JIb30BaTh KOHCTPYK-
TUBHYIO KPUTHUKY B XOJI€
MIPOU3BOJCTBEHHBIX JTHC-
KYyCCHUH, OCYILIECTBJIISTh
aHaJu3 U CUHTe3 HHPOP-
MaLuu

Hapwikamu mmoncka u
KPUTHUYECKOTO aHAIn3a
uH(popMauuu, HeoOXo-

JUMOM JI PELIEeHUS TTO-
CTaBJICHHOI 3a1a4u

YK-13

Paccmartpusaet BO3-
MOKHBIC BApUAHTBI
peLIeHUs 3a0a4u,

MeTtononoruro TeopeTu-
YECKOr0 U HKCIIePUMEH-
TaJbHOTO UCCIIEIOBAHNS,
NPUHLOUIIBI CUCTEMHOI'O

IIpumensTs pa3nu4uHbIe
BAPUAHTHI PELIEHUS 3a-
7a4, OLIEHUBAsI UX JOCTO-
WHCTB U HEJOCTATKU

CrtaHgapTHBIMH METO-
JlaMH peLIeHUs] TOCTaB-
JIEHHBIX 3a7a4, Ompene-
JIs1s1 UX JOCTOMHCTBA U
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OLCHUBAaA UX 10CTO-

MOJXOJa ISl peLIeHus HEe0CTaTKU
MHCTBA U HEIOCTATKU MOCTaBJIEHHBIX 3a/1a4
YK-14
I'pamoTHO, nOrN4HO,
apryMEeHTHPOBAaHHO
MUpPYET COO- AprymentupoBaHHoO dop-
(opmupyer cob Otnuune GpakToB OT MHE- Pry P $op AprymMeHTHpOBaHHO

CTBEHHbIC CYKACHHS U
oueHku. Oranuaer
(hakKkThl OT MHEHHIA,

WHTEpIpeTaLuii, oue-

HOK U T.J. B PacCyx-
JOEHUSIX TPYTUX
YYaCTHHUKOB AESATEIb-
HOCTH

HUN, UHTEPIPETALIUA,
OLICHOK U T.J. B PacCyX-
NEHUSIX APYTUX YYaCTHU-

KOB J1€ATEJIbHOCTH

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

dbopmupoBatb cod-
CTBEHHbBIC CYKICHHUS U
OLEHKH IO HaWJICeHHO!
uHpopMauu

YK-1.5

Ornpenensier 1 OLIEHU-
Ba€T MOCJIEACTBUSA
BO3MOJKHBIX pELIEHUN
3a1a4u

IIpuHIMMBEI KPUTHUECKOTO
MBILIJICHUS

OueHuBaTh npakTHye-
CKYI0 3HAYMMOCTb Hay4-
HOTO UCCJIEIOBAHMUS

IIpuMeHTE CHCTEMHBIN
MOAXOA IJIsl PELIECHUS
MOCTABJICHHBIX 3a/1a4 B
YCIOBHSIX, TPUOJIMIKEH-
HBIX K IPOU3BOJCTBEH-
HBIM

Crnioco0eH ynpaBJisiTb CBOUM
BpPEMEHEM, BBICTPAUBATh U
pEaI30BBIBATH TPAEKTOPHIO
CaMOpa3BUTHS HA OCHOBE
NPUHLHUIIOB O0Opa30BaHUsI B
TEUECHHUE BCEH JKU3HU

YK -6.1

IIpumensier 3HaHuE O
CBOMX pecypcax U ux
npenenaax (JITYHOCT-
HbBIX, CHTYaTUBHBIX,
BPEMEHHBIX U T.1I.),
1151 YCTIELIHOTO BbI-
MOJIHEHHS IOPYYEH-
HOM paboTHI -

Buner pecypcos (nu-
HOCTHBIX, CHTYyaTHUBHBIX,
BPEMEHHBIX M T.J1.) U UX
npeznesnsl, HeoOXOIUMbIe
ISl YCIELIHOTO BBINOJ-

HEeHHsI TOPYYEHHOH pado-

ThI; IPUHLIUTIBI 1 METO/BI

CaMOpa3BUTHS U CaMO00-
pa3soBaHMUsL.

BricTpausate u peanuso-
BBIBATb TPACKTOPHIO Ca-
MOPAa3BUTHsI HA OCHOBE

NPUHIUIIOB 00Pa30BaHMS
B TEYEHUE BCEH XKU3HH.

CrniocobHOCTBIO pearnu-
3allM1 HAMEYEeHHBbIX Lie-
JIeH NesITeNbHOCTH C
Y4€TOM YCJIOBUH,
CPEICTB, INYHOCTHBIX
BO3MOKHOCTEH, 3TAroB
KapbepHOro pocTa, Bpe-
MEHHOH NMepCHeKTUBbI
Pa3BUTHUS AESITENBHOCTH
u TpeOOBaHMIA PBIHKA

TpyAa.

YK-6.2
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ITonumaeTt BaXKHOCTh
MJIAHUPOBAHMUS TIEP-
CIIEKTUBHBIX LICJIEi

COOCTBEHHO aes-

TEJIbHOCTHU C Y4ETOM

YCJIOBUH, CPEICTB,
JUYHOCTHBIX BO3MOJXK-

HOCTEH, 3TanoB Kapb-

€pPHOro pocTa, Bpe-
MEHHOH NMEePCHeKTUBbI

Pa3BUTHS ACSITEIBHO-

cTu 1 TpedoBaHui

pBIHKA TPyJa

Buner pecypcos (nu-
HOCTHBIX, CHTYyaTHUBHBIX,
BPEMEHHBIX M T.J1.) U UX
npeznesnsl, HeoOXOIUMbIe
ISl YCIELIHOTO BBINOJ-

HEHHsI TOPYYEHHOH pado-

ThI; IPUHLIUTIBI 1 METO/BI

CaMOpa3BUTHS U CaMO00-
pa3soBaHMUsL.

BricTpausate u peanuso-
BBIBATb TPACKTOPHIO Ca-
MOPAa3BUTHsI HA OCHOBE

NPUHIUIIOB 00Pa30BaHMS
B TEYEHUE BCEH XKU3HH.

CrniocobHOCTBIO pearnu-
3allM1 HAMEYEeHHBbIX Lie-
JIeH NesITeNbHOCTH C
Y4€TOM YCJIOBUH,
CPEICTB, INYHOCTHBIX
BO3MOKHOCTEH, 3TAroB
KapbepHOro pocTa, Bpe-
MEHHOH NMepCHeKTUBbI
Pa3BUTHUS AESITENBHOCTH
u TpeOOBaHMIA PBIHKA

TpyHaa.

YK-6.3

Peanusyer HameueH-
HBIE LIeJIH AeATEbHO-
CTH C YYETOM YCJIO-
BUM, CPENCTB, JINY-
HOCTHBIX BO3MOXXHO-
CTel, ATarnoB Kapbep-
HOI'O POCTa, BPEMEH-
HOM MEPCIEKTUBBI
Pa3BUTHUSA AESITEIbHO-
ctH U TpeboBaHUN

pBIHKA TPyJa

YcnoBus, cpencTsa, Jud-
HOCTHBIE BO3MOYKHOCTH,
3Tarnbl KAPbEPHOTO POCTA,
BPEMEHHbBIE TIEPCIIEKTUBBI
Pa3BUTHS AESITEIBHOCTH U
TpeOOBaHUS PbIHKA TPy

@opMyIHpPOBATH LETU
JESITeIbHOCTH C yUeTOM
YCJIOBUM, CPEACTB, JIUY-

HOCTHBIX BO3MOKHOCTEH,
3TaIoB KapbepHOIO POCTA,
BPEMEHHOH NMEepPCHEeKTUBbI
Pa3BUTHUS AESITENBHOCTH U
TpeOOBaHUH PBIHKA TPy

Hasbixkamu peanusanuu
HaMEUE€HHBIX Lejel aes-
TEJIbHOCTHU C YYETOM
YCJIOBUM, CPEACTB, JIUY-
HOCTHBIX BO3MOXHO-
CTeH, 5TanoB KapbePHO-
ro pocTa, BpEMEHHON
MEPCIEKTUBBI PA3BUTHSI
NesITeIbHOCTH | Tpedo-
BAHUH PbIHKA TPyIa

YK-6.4

Kputnuuecku onenu-
BaeT 3QPeKTUBHOCTH
HCTIOJIb30BaHUS Bpe-
MEHU U APYTHUX pe-
CYypCOB IIPH PELICHUS
MMOCTaBJICHHBIX 3a71ad,
a TaK:Ke OTHOCHTEJIb-
HO MOJYYEHHOIO pe-

IIpuHIMnIEl 1 METOABI
YIIPABJICHUS] BPEMEHEM.

OnTuManbHO yNPaBIsATh
CBOUM BPEMEHEM JJIs Ca-
MOPAa3BUTHSI HA OCHOBE
NPUHIUIIOB 00Pa30BaHMS
B T€UE€HHE BCEH JKHU3HH.

Hasbixkamu puobpere-
HHUsI HOBBIX 3HAHUH U
HABBIKOB, OIITHMAJILHOIO
yIpaBJIEHUs] CBOMM Bpe-
MEHEM JIJIsl CaMOpPa3BU-
THUSL HA OCHOBE TPUHIIH-
nos 00pa3oBaHus B Te-
YeHHUe BCeH JKIU3HMU.
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3yJbTaT

YK-6.5

JleMOHCTpUpyeT UH-
Tepec k yuede u uc-
MOJIb3YeT MPeoCTaB-
JsieMble BO3MOXKHOCTH
111 IpUoOpeTeHust
HOBBIX 3HaHUH U
HaBBIKOB

METOIbI, CIOCOOBI TIOJTY-
YeHUSI HOBBIX 3HAHUHU U
HAaBBIKOB

MPOSIBIISIT MHTEPEC K
yuaeOe, UCTIOIB30BaTh
MPEIOCTABIISIEMbIE BO3-
MOKHOCTH JJIsl IPHOOpe-
TEHUs] HOBBIX 3HAHUH U
HABBIKOB

HABBIKAMU TIPUMEHEHUS

HOBBLIX 3HAHWH U HaBHI-

KOB B Oynymieit nmpodgec-

CHOHAJILHOM JesITeJIbHO-
CTH
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4.1 PacnipenesieHue TpyA0EMKOCTH AMCUHMILIMHBI IO BHAAM padoT mo

cemMecTpam
Tabmuna 2
Pacnpenenenue Tpya10éMKOCTH JUCHHUILIMHBI 0 BUAAM paldoT Mo ceMecTpam
TpynoémkocTb
Bupn yue0Hoii padoThI B T-H. To cemect=
qac. Bcero pam
2
O0mas Tpyn0€MKOCTb TUCUUILIHHBI 110 Y4eOHOMY TIAHY 72 72
1. KontakTHasi padora: 32,25 32,25
AyautopHasi pabora 32,25 32,258
8 MOM yucie:
sexyuu (/1) 16 16
npaxkmuyeckue 3ausmusi (113) 16 16
KOHMAKmMuas paboma Ha npomexcymounom kowmpone (KPA) 0,25 0,25
2. CamocTositesbHasi pagora (CPC) 39,75 39,75
Penpooykmuenan camocmosmenvnas padboma. Popmuposa-
HUe U YCBOeHUe COOePIHCANUsL KOHCNEKMA leKyuli Ha Oaze pe-
KOMEHOOBAHHOM JeKMOpOM YYeOHOU aumepamypsl, SKIHOYs 30,75 30,75
uHhopmayuonnvie 06pazoeamenbHbIE PeCypcsl (2NEKMPOHHbIE
YUeOHUKU, DIEKMPOHHbIE OUOIUOMEKU)
lloocomoska k 3auenmy (KOHMpOv) 9 9
Bua npomMe:KyTOYHOr0 KOHTPOJIS: 3auer
4.2 Copep:kanue QUCHUNIHHBI
Tabnuua 3
TemaTnyeckuii nJjiaH y4eOHOH ITHCUHUIIIMHBI
HaunmeHoBaHue pa3aesioB H TeM IHCHHIIIMH Ay iropHas pagora i Bueay o
. Bcero | JI 113 IIKP pHas
(ypymsérro) BCEro pa6ora CP
Tema Ne 1 Manblie MOJIEKYJIBI KIETKH, UX 7 2 2 3
JOKaJIn3aluud B KIICTKaX MUKPOOPranmn3-
MOB M BUPYCOB.
Tema Ne 2 bombiirie MOJIEKYJIBI KIIETKH, UX 7 2 2 3
JJOKa/INU3aluia B KJIICTKax
MHUKPOOPraHU3MOB U BUPYCOB.
Tema Ne 3 [Ipoueccsl TpaHcopTa u 7 2 2 3
IMUTAHUC MUKPOOPIraHU3MOB.
Tema Ne 4 @uznonorus pocra 7 2 2 3
MUKPOOPraHu3MoB. BiusHue Qu3ndeckux
1 XUMUYECKNX (PaKTOPOB HA POCT
MHUKPOOPTraHHU3MOB.
Tema No 5 OCHOBHBIE MEXaHU3MbI OOMEHA 7 2 2 3
BEIICCTB M MPeoOPa30BaHMsI SHEPTUH.
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HaunmenoBanue pa3aeaoB H TEM JUCHHUILINH Ay).]ﬂTOpHaﬂ paﬁOTa BHeayH“TO
. Beero | JI 3 nKP pHast
OKBYIHERHO) BCEro pa6ora CP
Tema No 6 bpoxkeHue. 7 2 2 3
Tema Ne 7 11onHOE W HEMOJIHBIE OKUCIIE- 7 2 2 3
HUSL.
Tema Ne 8 TlepeHOC IIEKTPOHOB B aHAd- 7 2 2 3
poOHBIX yciioBusax. Mcnonbp3oBaHue HEOP-
TFaHUYECKUX JTJOHOPOB BOAOPOJIA.
Tema Ne 9 @ororpodnbie 6akrepun u ¢po- | 6,75 6,75
TOCUHTES.
Konmaxmmuas paboma Ha npomesicymoy- 0,25 0,25
Hom koHmpone (KPA)
[loocomoeska k 3a4emy (KOHMpOIb) 9 9
Bceero 3a 2 cemecTp 72 16 16 0,25 3075
Hroro no pucumniinye 72 16 16 0,25 39,75

Tema Ne 1 MaJjibie MOJIEKYJ/IbI KJIETKH, HX JOKAJH3ALHUS B KJIETKAX MHK-
POOPraHU3MOB H BUPYCOB.

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

Tema Ne 2 Bboabmme MOJIEKYJIbl KJIETKH, HX JIOKAJU3ALHUS B KJIETKAX
MHKPOOPraHu3MOB H BUPYCOB.

HyxnenHoBblE KACHAOTHI, OENKH, NOJMCAaXapuabl U TNIMKOHBIOTaThl, JIMMUABl A
JMTIOKOHBIOTATHI.

Tema Ne 3 IIpoueccsl TPaHCIOPTA U MUTAHHE MUKPOOPTAaHU3MOB.

[TepeHoc BewmecTB uepe3 memOpanbl. [[accuBHBIN W aKTHBHBIN TpaHCcopT. Bu-
Jbl MTACCHBHOTO TpaHcnopTa. Buael akTHBHOTO TpaHcnopTta. [loTpeObHOCTE MUKPOOP-
raHU3MOB B XMMHUYECKHX 3ieMeHTax. J[00aBouHbIe BeniecTBa. MICTOUHUKHM yriiepona
W SHepruu. llurarensHble Cpeapl U YCIOBHS pOCTa. BUIBI MATATENBHBIX CPEN U OCO-
OCHHOCTH X MPUMEHECHHS. TUIIbI MUTAHUS MAUKPOOPTaHU3MOB B 3aBUCUMOCTH OT HC-
TOYHHMKA JHEPTUU, JOHOPA JIEKTPOHOB M UCTOYHMKA YIJIEPOAA. Y CIOBUS JUIS KyJib-
TUBUPOBAHKS MUKPOOPraHU3MOB (OTHOILIEHUE K TeMneparype, pH, kucnopoay).

Tema Ne 4 ®u3no/10rusi pocra MUKpOOPranu3sMoB. Biusinue pusnveckunx
U XUMH4YECKHX (PAKTOPOB HA POCT MUKPOOPTraHU3MOB.

ONEKTUBHBIE METOJbI KYJGTUBUPOBAHUS. HAKONMTENBHBIE KYJIBTYPBI, YACTAs
KyJbTYpa, CMELIAHHBIE KYJbTYPBl. MaccoBas KyJbTypa Ha TBEPAOH NOBEPXHOCTH.
[Tepnonuueckoe U HEMPEPBIBHOE KYJIbTUBUPOBaHUE. OCHOBHBIE MTAPAMETPBI POCTA B
NEPUOANYECKON KybType. [lapameTpel KpuBoil pocta. KuHeTHKa pocta MUKpOOpra-
HU3MOB. [Iporecchl CyCEH3MOHHOTO WK TITyOMHHOTO KYJbTUBUPOBAHUS. TIEPUOAM-
4ecKkoe, NIyOMHHOE W TMPOUIEHHOE MEPUOAMYECKOE, MHOTOLMKIMYECKOE, MOJIyHE-

14



OPEPHIBHOE W HEMPEPLIBHOE KYJIbTUBUPOBaHHE. HempepbiBHOE KyJIbTUBHPOBAHME,
€r0 XapaKTEPUCTUKA.

[leproanyeckoe U HENPEPHIBHOE CUHXPOHHOE KYJIBTUBUPOBAHUS. MeTObI TO-
JY4YEHHS] TPOTOIJIACTOB MUK- POOpPraHu3MoB (Oakrtepuii, rpuboB). PeBepcus nporto-
IIACTOB OaKTEepuii M MULEIMANbHBIX TPUOOB. BiusHUEe pa3nuuHbIX (PAKTOPOB Ha
POCT MUKpPOOpPranusMoB. [logapnenue pocta U TuOeNb MUKPOOPTraHU3MOB TOJ JCH-
CTBMEM PA3JIMUYHBIX areHTOB. MeTO/Ibl ACENTUKUA U AHTUCENTUKU. METOIbl CTEPUITU-
3allMU U KOHCEPBUPOBAHUSI.

Tema Ne 5 OcHOBHbIE MEXaHHU3MbI 00MEHA BEIIECTB M NMpPeo0pa30BaHUA
JHEPrum.

OHEPreTUYECKUE PECYPCHI, 00IIAs XapaKTEPUCTHKA SHEPrETUUYECKUX MPOLEC-
COB, JIB€ (POPMBI SHEPTUM, FHEPTETUUECKUE 3aTPaThl U KOHCEPBUPOBAHUE SHEPIUH,
NyTH Karaboau3Ma reKkcos.

Tema Ne 6 bpoxenue.

OO611as xapakTEPUCTUKA MPOLIECCOB OPOXKEHUS, CIIUPTOBOE OPOKEHUE, MOJIOY-
HOKHMCJIOE OpO’KEHWE, MACIITHOKHCIOE OpOXKEHHWE, aleTOH-OyTHI0BOE OpOXKEHHE,
CMENIAHHOE OPOXKEHUE, TPOMMOHOBOKHUIIOE OPOKEHHE.

Tema Ne 7 Ilos1HO€ U HEMOJIHBIE OKUCJICHUS.

AspobHoe abixanue. LIk TpukapOOHOBBIX KUCIIOT.

JIpIxaTenbHas 1Eenb MepeHoca MEeKTPoHoB. OkucnutenbHoe pochopumpona-
Hue. OOpa3oBaHUE YKCYCHOW KHCIOTBI M IPYTMX OPraHMYeCKUX KHCIIOT, TpaHchop-
Malusi BEUIECTB U 00pa30BaHUE BTOPUUHBIX AHTUMETAOOIUTOB.

Tema Ne 8 IlepeHoc 3/1eKTPOHOB B aHA3POOHBIX ycjaoBHusX. Mcnonb3oBa-
HHE HEOPraHUYeCKHUX J0HOPOB BOAOPOAA.

JlenuTpuukanms U BOCCTAHOBJICHHE HUTpara, 00pa3oBaHHE CEPOBOAOPOIA
IPA BOCCTAHOBJIEHUH CEPBI U CYJb(OTa, 00pa30BaHUE METAHA U alleTaTa MNPy BOCCTA-
HOBJICHMM KapOoHaTa, BOCCTaHOBJeHWE MOHOB skene3a (I11) no sxenesa (I1). Okucne-
HUE aMMHUaKa M HUTpU(PUKALKS, OKUCIICHUE BOCCTAHOBJICHHBIX COCMHEHUI Cepbl U
JBYXBAJICHTHOTO KEJ€3a, MOJIEKYJIIPHOTO BOAOPOA U (PUKCALMS YITIEKMCIIOTO rasa.

Tema Ne 9 @ororpodubie OakTepun U POTOCHHTES.

dorotpodHbie OakTepuu, peakuuu (POTOCUHTE3UPYIOLIETO ammapara, (poTo-
XUMHUYECKHAE MPOLECCHl M MYyTH 3JIEKTPOHHOIO TPAHCIOPTA, 00pa3oBaHUE BOCCTAHO-
BUTEJS MPH (POTOCUHTE3E U SK30TEHHBIE JOHOPHI SIEKTPOHOB.

4.3 Copepxkanue 1a00paTopHbIX padoT U KOHTPOJIbHBIX MEPONPHUATHIA
4.3 Jleknun/mpaxkTudecKue 3aHATHS

Tabnwuia 4
CoaeprxkaHue JeKIHii/MPaKTHYECKHX 3aHITHI H KOHTPOJIbHbIE MEPONIPUSITHS
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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
I3 Ne 1. Metoasl paspy-
AAb! paspy KonTpoms
HIEHUS KJIETOK JUTs BbIJIC-
JIEHUS W OTIPEIETIEHUS BRHTOJIHCHI
P VK-1;, |3anmanus B pa-
KOMITOHEHTOB KJIETOK. Me- . 2
YK-6 | 6oueii TeTpa-
TOJIbI OTIPEENEHUS CO- [T KOHTDOIE
Tema 1 Manble| jenycanns Genka B Ki1eT- as a(IS)OTa
MOJICKYJIBL - KJICT-  kax MUKPOOPraHU3MOB. P
| [k, X JoKanm3a-
Ui B KJIETKax
MUKDPOOPraHu3-
MOB U BUPYCOB.
Jlexnusa Ne 1. Mansie MO-
' [TpoBepka
JIEKYJIBI KJIETKH, X JIoKa- | YK-1;
KOHCIIEKTa 2
JIM3aLUs B KIIETKAX MUK- VK-6
JIEKIAH
POOPraHU3MOB U BUPYCOB.
I13 Ne 2. MeTtoasbl uccie- KoHTtponb
Tema 2. bonb- | noBaHWs OHOXUMUYECKOH | VK-1; BBITTOJHCHNA 5
3a7aHus B pa-
LINE MOJIEKYJIBL | aKTMBHOCTH MUKPOOpPra- YK-6 5 JERHA B P
KJIETKH, UX JIOKA- e BN TR DR
2 JIu3anus B KJIeT- An
Kax MUKpoopra- | Jlekmusi Ne 2. Bosyibiime ooBenKa
HU3MOB U BUPY- | MOJIEKYJIbI KJIETKH, X JiO- |  YK-1; POBED
KOHCIIEKTa i
COB. Kajm3anus B KIeTKax MUK- YK-6 S —
POOPraHU3MOB U BUPYCOB
Jlexnust Ne 3. ITpormeccol VK-1 [TpoBepka
TPaHCIIOPTA U MUTAHUE VK 6’ KOHCIIEKTa 2
MUKPOOPraHU3MOB JIEKIUH
IT3 Ne 3. MeTonsl onpene-
Tema 3. TIpouec-| pepys yncna Gaxrepuii u
3 |CbI TPAHCNOPTA M| GakrepranbHOi MACCHL. KoHnTposnb
[TUTAHUE MUKDPO- | TTonyueHne HAKOTUTE b~ VK.]- | BHTOTHEHES
OPraHu3MOB. | goii ¥ METOIBI BHIICIICHHS VK 63 3a/1aHus B pa- 2

YUCTON KYJIbTYPbl MUKPO-
opranu3MoB. OILICHKA Y-
CTOTBI BBIJICJIEHHON KYJIb-

TYPBI.

Oouel TeTpa-
by

16



Jlekuusa Ne 4. ®uznosno-

Tema 4. Ou3uno-{rus pocTa MUKPOOPraHu3-

[TpoBepka
TTOT ST pocta)] MoB. Bnusinue gpusnye- YK-1; POBEP
KOHCIIEKTa 4
MUKPOOPraHu3- | CKMX M XUMHYECKHX (ak- | YK-6 e
MOB. BrustHue| TOpOB HA POCT MUKPOOP-
(GU3MUECKUX | TaHU3MOB.
XUMUYECKUX
(baxropos H4 13 Ne 4. TTonasnenue po- KonTposs
OCT MHUKPOOpra-
P POOPTE 2w rubers mMukpoopra- YK-1; | BAIHOTHEHMA
HI3MOB. . 3amaHus B pa-| 2
HU3MOB IO IEHCTBUEM YK-6 N
Oouei TeTpa-
pa3INYHbIX ar€HTOB. T
Jlexms Ne 5. I
OBEpKa
OCHOBHBIE MEXAHU3MBbI YK-1; POBED
KOHCITEKTa 2
oOmeHa BemecTs u peod-|  YK-6
JIEKIUH
pPa30BaHMsI SHEPTHH.
I3 Ne 5. Onenka pocra
MUKPOOPraHu3MOB Ha
Tema S. OcHOB-| TBepmOlt U MXUAKOM MUTA-
HBIC MCXAaHM3MBbI TenbHOM cpeae. [luraresb-
OOMCHA BEIIECTB|HBIe Cpeabl, X U3rOTOBJIC- KonTpoms
1 MpeoOpas’oBa- uue, CTepuIM3alus U Npu- , BBIOJIHCHUSA
YK-1;
HUS SHCPIUK. MEHEHHE € LENBIO KYIBTH-| (. o |33/aHHs B pa- 2
BUPOBaHUS U AUPPEepEH- Ooueil TeTpa-
[AAlAA MUKPOOPTaHU3- hiv’|
MoOB. M3yueHne ocoOeHHO-
CTeil pocta OakTepuii Ha
BHCMYT-CYJIb(PUT arape u
arape SHJ0.
VK-1: [TpoBepka
Jlexkuus 6. bposxxenue VK 6 KOHCIIEKTA 2
JIEKIUH
Tema Ne 6. bpo- .
— POIm3 Mo 6. OHEPreTUYECKUit KoHTpoek
' metabonm3Mm. Momouso- | yi.1- | BPUIO/HEHMS
> |3amaHug Bpa-| 2
KUCJIO€ U MacyistHokucoe | YK-6 u
5 Oouel TeTpa-
POKEHUE. .
Tema Ne 7. [Ton- Jexuust 7. TIONHOE ¥ He- VK-1- ITpoBepka
HOC W HEMOJIHBIE ’ KOHCIIEKTa 2
MOJIHBIE OKUCIICHHUSL. YK-6
OKHUCJICHHMSI. JIEKIUH
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[13 Ne 7. KOHCTPYKTHBHBIH
MeTaboamu3M. O0pazoBaHue
Y 3HAYEHUE aHTUOMOTUKOB KOHTPOITS
Ju1st 00pa3syIOLIUX UX Op- VK.1- | BPIMOHEHNS
raHU3MOB. METO/IbI BBISIB- 67 3agaHus B pa-| 2
JeHust aHTHONMOTUKOB. Ko- Oouel TeTpa-
JMYECTBEHHOE OTPEIeIie- AH
HUE JCUCTBUS aHTUOMOTH-
KOB.
Jlexnus 8. Ilepenoc siek-
Tema Ne 8. [le.| TPOHOBB aHAYPOOHBIX i ITpoBepka
- 2
peHoC  HreKTpo-|Y CIOBHAX. Hcnonb3zoBanue VK-6 KOHCIEKTA 2
HOB B aHAIPOO-| HEOPraHMIECKHX TOHOPOB JIEKIUH
HbIX  YCIIOBHSX. BOJIOPOAA.
Hcnonb3oBanue KOHTpPOIE
HEOPraHUYECKUAX RETTTOIHEE
nouopos  Bomo-| I3 Ne 8. Pasnosxenue YK-1;
3aaHus B pa-| 2
poza. IPUPOIHBIX BELIECTB. YK-6 Goucii Terpa-
his|
KonTpomns
BBITIOJTHEHUS
Tema Ne 9. @o-| CamocTosiTebHass pado- 3aaHus B pa-
TOTPOQHBIE Oak- Ta CTyAEHTA. YK-1; | Ooueii rerpa- 6.75
Tepud 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 JUCIUILIHHbI

Tabnuia 4
Ne Ne TeMBI Ilepedyens paccMaTpuBaeMbIX BONIPOCOB /IS
n/n ] CAMOCTOSITEJILHOI0 M3YYCHHS
Tema Ne 1 Ma-
JIbIE MOJIEKYJIbI
IO TKIL TIX 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, KOHCYJIbTUPOBAHUE W MPOBEPKA JOMAITHUX
KJICTKaX MUKPO- . -
3aaHUi MOCPEACTBOM IIEKTPOHHOM mouThl YK — 1; YK - 6
OpPraHu3MOB U
BHPYCOB.
2. Tema No 2 [TpopaOoTKa U NOBTOPEHUE JICKIIMOHHOTO MAaTepuajia U Mare-
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Ne Ne TeMbL Ilepeyens paccMaTpuBaeMbIX BONPOCOB LIS
n/n ) CAMOCTOSITEIbHOTO H3Y4YCHHS
Bonbime mome- | puana yueOHUKOB M y4eOHBIX TOcoOmid. M3yueHne marepuana
KYJIBI KIIETKH, UX | 1O TEME JICKIINK, KOHCYJbTUPOBAHUE U MPOBEPKA TOMALITHUX
JIOKanu3anus B 3a/IaHAN MTOCPEACTBOM MEKTPOHHOM nouThl YK —1; YK - 6
KJIETKaX MHKPO-
OpPraHu3MOB U
BHUPYCOB.
Tema Ne 3 [1po-
. [TpopaboTka u MOBTOPEHHUE JIEKLIMOHHOTO MaTepralia U Mare-
P puana yueOHUKOB M yUeOHBIX MocoOui. M3yueHune Mmarepuaia
3. | moprau nuTaHue
1O TEME JIEKIIUH, KOHCYJbTUPOBAHUE U MPOBEPKA TOMAIITHUX
MUKPOOPraHu3- . 2
T 3a1aHNI MOCPEACTBOM 3IEKTPOHHOM mouthl YK — 1; YK - 6
Tema Ne 4 Ou-
3MOJIOTHS POCTA
MUKPOOPraHu3-
V0B, BIlistiie [TpopaboTka 1 MOBTOPEHKE JIEKIIMOHHOTO MAaTeprasia U MaTe-
' puasia yueOHHUKOB 1 yUeOHBbIX MocoOuil. M3yueHune Marepuaia
4, (U3HYECKUX U
10 TEME JICKIIUK, KOHCYJIbTUPOBAHUE U MPOBEPKA TOMAITHUX
XUMHYECKHAX . o
3a/IaHAN MTOCPEACTBOM MEKTPOHHOM nouThl YK —1; YK - 6
(axTOpOB HA
POCT MUKPOOP-
TAHU3MOB.
Tema Ne 5 Oc-
HOBHBIC MCXd- | T]popaGoTka M MOBTOPEHHUE JIEKLMOHHOTO MATEPHAIIA M MATE-
5 HU3MbI OOMEHA | ppana yueGHUKOB U yueOHBIX MocoOuit. U3yuenne Matepuana
' BEIICCTB M MPe- | MO TeME JIEKI[UHU, KOHCYJbTUPOBAHKE U MPOBEPKA JOMAIIHUAX
oOpazoBaHus 3aJ1aHUI TOCPEACTBOM ANEKTPOHHOM mouthl YK — 1; YK - 6
SHEPIUU.
[TpopaboTka 1 MOBTOPEHKE JIEKLIMOHHOTO MaTepuaa u MaTe-
6 Tema Ne 6 Bpo- | puana yueOHUKOB M yueOHBIX TocoOmid. M3yueHnue marepuana
' YKEHUE. 10 TEME JICKIIMH, KOHCYJbTUPOBAHUE U MPOBEPKA TOMALITHUX
3aaHUI TOCPEACTBOM ANEKTPOHHOM nouthl YK —1; YK - 6
Tesa No 7 Tlon [TpopaboTka 1 MOBTOPEHKE JIEKIIMOHHOTO MaTepraa u MaTe-
R puana yueOHUKOB 1 yueOHbIX mocoOuil. M3yueHune Marepuaiia
7. | HOE W HEMOJIHBIE
1O TEME JICKIIUH, KOHCYJbTUPOBAHUE U MPOBEPKA TOMAILIHUX
OKHCJICHUSL. . o
3aaHUI TOCPEACTBOM ANIeKTPOHHOM mouthl YK — 1; YK - 6
Tema Ne 8 Tlepe-
HOC BJIEKTPOHOB
B aHAYPOOHBIX | [IpopaboTka W MOBTOPEHMUE JIEKIIMOHHOTO MaTepraia U Mare-
3 ycnoBusx. Mc- | puana yuyeOHMKOB M yueOHbIX ocoOmid. M3yueHne marepuana

MOJTb30BaHUE HE-
OpraHuvecKux
JOHOPOB BOJIO-

pona.

IO TEME JIEKIINHU, KOHCYJIbTUPOBAHUE U MPOBEPKA JOMAIITHUX
3aJaHUi TOCPEACTBOM ANEKTPOHHOM ouThl YK — 1; YK - 6
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IlepedyeHb paccMaTPHBAaeMbIX BONPOCOB IJIsI
CAMOCTOSITEILHOTO N3y4Y€HHS

No TeMbI

Tema Ne 9 ®oro-

Tpo(HbIE OaKTe-

pun 1 HOTOCHH-
TE3.

[TpopaboTKa u MOBTOPEHHUE JIEKLIMOHHOTO MaTepralla U Mare-

prana yueOHMKOB M yueOHbIX mocoOuil. U3yueHne marepuasia

10 TEME JICKIIMH, KOHCYJbTUPOBAHUE U MPOBEPKA TOMALITHUX
3aIaHUI TTOCPEACTBOM IEKTPOHHOM nouthl YK — 1; YK - 6

5. O0pa3oBare/ibHbIC TEXHOJIOTHH

Tabnuma 5
IlpumeHeHNe aKTHBHBIX H HHTEPAKTHBHBIX 00pa30BaTeIbHBIX TEXHOJIOTHIA

HaumeHoBaHUE HCTIONB3Y-
€MbIX AKTHBHbLIX U HHTEP- KoJj-Bo
Tema u popma 3anaTHS
n/m AKTHBHBIX 00pa30BaTe/ib- | YacoB
HBIX TeXHOJOIUM
Tema Ne 1 Majbie MOJIEKYJTBI UH(}OPMaIMOHHO-
1. | KJIETKH, UX JIOKAJIM3ALUs B KJIIETKaX JI KOMMYHHUKALMOHHAS 2
MHUKPOOPraHU3MOB U BUPYCOB. TEXHOJIOT .
Tema Ne 2 Bonbpine MOIEKYIIbI UH(}OPMAIMOHHO-
2. | KJIIETKH, X JOKAIM3aLMs B KIIETKAX JI KOMMYHHKALMOHHAS 2
MHUKPOOPraHU3MOB U BUPYCOB. TEXHOJIOT .
MH(QOpMAaLIHOHHO-
Tema Ne 3 TIpomneccel Tpancopta Gopuan
3. JI KOMMYHHUKaL[MOHHAsS 2
Y IATAHUE MUKPOOPTaHU3MOB.
TEXHOJIOT .
Tema Ne 4 @uznonorus pocra
UH(OPMALMOHHO-
MUKpPOOPraHu3MoB. BnusiHue ¢u-
4. JI KOMMYHHUKaIMOHHAS 2
3MYECKHAX U XUMUYECKHNX (PAaKTOPOB
TEXHOJIOT .
Ha pOCT MUKPOOPraHU3MOB.
Tema Ne 5 OCHOBHBIE MEXAHU3MBI UH(OPMALMOHHO-
5. | oOMeHa BelecTB U MpeodpazoBa- J KOMMYHHUKAIMOHHAS 2
HUSL SHEPTUN. TEXHOJIOT .
UH(OPMALMOHHO-
6. Tema Ne 6 bposkeHue. JI KOMMYHHUKaIMOHHAS 2
TEXHOJIOT .
MH(QOpMAaLHOHHO-
Tema Ne 7 [1oyiHOE ¥ HEMOJTHBIE Lo
7. JI KOMMYHUKaIHOHHAS 2
OKHCIIEHHUS.
TEXHOJIOT .
Tema Ne 8 [IepeHOC 3IEKTPOHOB B
UH(OPMALMOHHO-
aHa’pOOHBIX yCIOBUSX. Mcnob30-
8 JI KOMMYHHUKaIMOHHAS 2
BaHWE HEOPraHUYECKUX JOHOPOB
TEXHOJIOT .
BOJIOPOJA.
9 Tema No 9 @oroTpodHbie GakTe- Cp UH(OPMALMOHHO- 6.75
puK 1 (POTOCUHTES. KOMMYHHUKAIMOHHAs ’
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HaumeHoBaHUEe HCTIONB3Y-
Ne eMbIX aKTUBHBbIX H uHTep- | Kou-Bo
Tema u popma 3aHaTHS
n/n AKTHBHBIX 00pa3oBaTe/ib- | YacoB
HbIX T€XHOJIOTHH
TCXHOJIOTHUA.

6. Tekymuii KOHTPOJIb YCIEBAEMOCTH U NMPOMEXKYTOYHAS ATTECTALUS 110
HUTOraM OCBOCHUSI AUCHHIIIHMHbBI

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

Bonpocsl K yCTHOMY onipocy
Tema Ne 1 MaJjibie MOJICKYJIbI KJICTKH, UX JOKAJN3ANUSA B KJIETKAX MUK-
POOPraHu3MoOB U BUPYCOB.

1.  Bopa nokanm3aums B KJIIETKaX MUKPOOPraHU3MOB

2. A30T JoKanu3anus B KJIETKaX MUKPOOPTaHU3MOB

3. Heopranuueckue COJM JIOKAIU3auus B KIETKaX MAKPOOPTaHU3MOB

4. OpraHnyecKue KUCJIOThI JOKAIM3ALUS B KIIETKAX MUKPOOPTAaHU3MOB,

5. AMHUHOKHCIIOTBI, [IMLEPUH, JKUPHBIE KACIOTHI, JOKATM3ALKs B KIIETKAX
MUKPOOPTaHU3MOB

6.  IIpocTeie caxapa JIoKanu3anus B KJIETKaX MUKPOOPTaHU3MOB

7.  MOHOHYKJICOTH/IbI, BATAMUHBI. JIOKAJIM3ALHUs B KIETKAX MUKPOOPTraHU3-

MOB

Tema Ne 2 Boabmme MOJIEKYJbl KJIETKH, UX JIOKAJAU3AUHSA B KJETKaX
MHKPOOPTraHUu3MOB U BHPYCOB.

1. HyknenHOBbIE KUCIIOTBI, OCIKHM, MOMMCAXAPUIbl U TJIMKOHBIOTAThI, JIH-
MUJIbI U JIMIOKOHBIOTATHI.

2. MeTobl pa3pyLicHus KJIETOK AJIsl BBIACTICHUS W ONPEACIIEHUST KOMIIO-
HEHTOB KJIETOK. MeTo/IbI OnpeieneHus coacp kanust OeJKa B KJIIETKaX MUKpOOpra-
HU3MOB.

3. Onpenenenue PepMEHTATUBHON aKTUBHOCTA MUKPOOPraHU3MOB,

4.  AHanu3 HYKJICHUHOBBIX KUCJIOT U YTJIEBOJOB B KJIETKaX MUKPOOPraHH3-
MOB

5. Meroapl ucciaeaoBaHus OMOXUMUYECKON aKTUBHOCTH MUKPOOPraHU3-
MOB.

Tema Ne 3 IIpoueccsl TpaHCIOPTA M MUTAHHE MUKPOOPraHU3MOB.
[lepenoc BewiecTB uepe3 MeMOpaHBbI.

[TaccuBHBIN U aKTUBHBII TPAHCIIOPT.

Buapl nacCMBHOIO TpaHcnopra. Buibl aKTUBHOTO TPAHCTIOPTA.
[ToTpeOHOCTE MUKPOOPraHU3MOB B XUMHUYECKUX SJIEMEHTAX.
Jlo6aBOUHbBIC BEIICCTRA.

LNl .
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HcTOUHMKY yriepoaa v SHEPTUK.

IIurarenbHbIE CPEbl U YCIIOBHUSA POCTA.

Bunbl nutatenbHbIX Cpea 1 OCOOCHHOCTH UX MPUMEHEHUSI.

9. TWbl MATAaHUS MUKPOOPraHU3MOB B 3aBUCUMOCTHA OT MCTOYHHKA JHEP-

®© =N

I'mu, 10HOPa JJICKTPOHOB M UCTOYHHKA YITICPOJa.

10.  VYcioBus A KyJIbTUBHPOBAHUS MUKPOOPTaHU3MOB (OTHOIICHUE K TEM-

neparype, pH, kucimopoay).

Tema Ne 4 ®u3no/10rusi pocTa MUKpOOPraHu3mMoB. Biusinue pu3ndeckux

U XUMHYEeCKHX (PAKTOPOB HA POCT MUKPOOPraHU3MOB.

1. ONEKTUBHBIE METOJBI KYJGTUBUPOBAHUS. HAKONMTENBHBIE KYJIBTYPBI, YACTAs
KyJbTYPa, CMEIIAHHBIE KYJIBTYPHI.

2. MaccoBast KynpTypa Ha TBEPAOHA MOBEPXHOCTH.

3. [TeproarYECKOE U HENPEPBIBHOE KYJIBTUBUPOBAHUE.

4. OCHOBHBIE MAPAMETPBI POCTA B IEPUOANYECKON KYIIBTYPE.

5. [TapameTtpsl kpuBO# pocta. KuHeTnka pocrta MUKPOOPraHU3MOB.

6. [Tpouecchl CyCNEH3MOHHOTO MU TYOWHHOTO KYJbTUBUPOBAHHUS: MEPUOANYE-
CKO€, TNIyOMHHOE W TPOMJIEHHOE MEPUOAMYECKOE, MHOTOLIMKIMYECKOE, MOJIY-
HEMPEPBIBHOE U HEMPEPBIBHOE KYJIETUBUPOBAHHUE.

7. HenpepbIlBHOE KYJIbTUBUPOBAHKE, €TI0 XAPAKTEPUCTHKA.

8. [TeproaryecKoe U HENPEPBIBHOE CUHXPOHHOE KYJIbTUBUPOBAHUSI.

9. MeTobl MOTy4eHUs] MPOTOTIIACTOB MUKPOOPraHU3MOB (OakTepuii, rpuOoB).

10.  Peepcust mpoTOIUIACTOB OAKTEPUI M MUALIETUAIBHBIX TPUOOB.

11. BnusHue pa3nuyHbIX (PaKTOPOB HA POCT MUKPOOPTaHU3MOB.

12.  TlomaBneHue pocra ¥ rudenb MUKPOOPTraHU3MOB IMOJA JACHCTBHEM Pa3MYHBIX
arcHTOB.

13.  MeToabpl aceNTUKHA U aHTUCENTUKH.

14.  MeTtoasl CTEPUIM3ALMU U KOHCEPBUPOBAHMUS.

Tema Ne S OcHoBHBIE MexaHH3Mbl 00MEHA BEIIECTB H Npeo0pa3oBaHHs

JHEePruM.

1. DHEPreTUUECKUE PECypehl, 00Ias XapakTEPUCTHKA DHEPrETUUYECKUX

pOLIECCOB, JBE (POPMBI DHEPIUHM, IHEPr€TUUECKUE 3aTpaThl M KOHCEPBUPOBAHUE
SHEPruM, MyTH KaTaboymM3Ma rekcos.

Tema Ne 6 bpoxenue.
1. OO0mras xapakTepucTuka MPOLECCOB OPOKEHUS, CIUPTOBOE OPOKEHUE,

MOJIOYHOKHUCJIOE OpPOKEHHE, MACIISTHOKUCIIOE OpPOKEHUE, alleTOHOYTUIIOBOE OpOKe-
HUE, CMEMIAHHOE OPOKEHUE, MPOMMOHOBOKHIIOE OPOKEHUE.

Tema Ne 7 Ilos1HOE ¥ HeNMOJTHBIEC OKHCJICHHS.

2. AdpoOHOE ObIXaHHE.
3. Iuka TpukapOOHOBBIX KUCIIOT.
4. JlpIxarenbHas Lenb MepeHoca dJIEKTPOHOB.
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5. OxucnurensHoe GocPhopuampoBaHUE.

6. OOpazoBaHue YKCYCHOM KHCIOTBI M JIPYTUX OPraHMYECKUX KHUCIIOT,
TpaHcopMaLKs BEIECTB U 00PA30BaHUE BTOPUYHBIX AHTUMETAOOIUTOB.

Tema Ne 8 IlepeHoc 3/1eKTPOHOB B aHA3POOHBIX ycjaoBusX. Mcnoab3oBa-
HHE HEOPTaHHYEeCKHUX JOHOPOB BOAOPOAA.

1. Jlenutpuukanus 1 BOCCTAHOBICHHE HUTpPATa, 00pa3oBaHUE CEPOBOIO-
poJia P BOCCTAHOBIICHUM CEPbl U CyNb(OTa, 00pa30BaHME METAaHA W aueTara npu
BOCCTAHOBJICHUM KapOOHAaTa, BOCCTaHOBJIEHUE MOHOB skene3a (I11) no sxkenesza (11).

2. OxucieHne aMMHaka U HUTPU(PUKALUS, OKUCICHHE BOCCTAHOBJICHHBIX
COCIMHEHHI Cepbl U ABYXBAJICHTHOIO KEJIE3a, MOJEKYJISIPHOrO0 BOAOPOAA U (uKca-
LM YTIIEKUCIIOTO Tasa.

Tema Ne 9 ®ororpodubie OakTepun U POTOCHHTES.

1. doroTpoHble OakTepuu, peaknuu (POTOCHHTE3UPYIOLICTO anmnapara,
(POTOXMMHUYECKUE MPOLIECCHl U MYTH 3JEKTPOHHOTO TPAHCIOPTA, 0OPAa30BAHHAE BOC-
CTAHOBUTENS MPH (POTOCUHTEZE U SK30TEHHBIE JOHOPHI SJIEKTPOHOB.

PaGouas Terpaaps no qucuuniuse b1.0.18. «MukpoOno10rusi ¢ 0CHOBAMH UM-
MYHOJIOT I
1. PaGouass tetpanp uisi mpakTHueckux 3aHsATMd 1o aucuumuHe b1.0.18.
«MukpoOuoJiorusi ¢ OCHoBaMM UMMYyHoJIoruuy: M.: LleHTp onepatuBHO# mosMrpa-
¢un PITAY-MCXA nmenn K.A. Tumupszesa, 2025.

Pabouasi TeTpaap SBISETCS HOBBIM BHJIOM Y4E€OHO-METOAMYECKOTO MOCOOMSL.
[Tocobue comepkuT HEOOXOIMMBIE MATEPHAIIBL 110 U3YYEHHIO METOJ0B MUKPOOHOIIO-
TMYECKUX KccaenoBaHnid. Pabouas TeTpaab COCTaBlIEHA B COOTBETCTBUM C MPOrpam-
Mot uctmnHbl B1.0.18. « MUKpOOHOJIOTHSI C OCHOBAMHU UMMYHOJIOTHHY HacTh 3a-
JAHWH JaHa B BUJE HEMBIX TAOJHIl M CXEM, TIO3BOJISOLIMX 00ECTIEUYUTh MPOrPaMMUPO-
BaHHBIA KOHTPOJIb 32 YCBOCHMEM Marepuana. Kpome Toro, pabouyro TeTpaab CTyIEH-
Thl MOTYT HCIOJIb30BaTh B KAYECTBE TEPMUHOJIOTMUECKOTO cloBaps. B mocodue BKIto-
YEHbI BOMPOCHI CAMOKOHTPOJIsL. Pabouas TeTpans npeaHa3HaueHa ajsi CTyACHTOB, 00y-
Haromuxcs no HanpaeiaeHuo noarotoBku 06.03.01 buonorus

Kpurepun ouennBanusi padoyeii TeTpagu no JAUCHHIJIMHE.

v' Ha «otnmuHO» OlieHMBAaeTCs paboTa, eciu: padoTa BBINOJNHEHA B 3aJaHHOE
BpEMSI, CAMOCTOSITENIbHO, € COOMIOJEHUEM MOCIIEI0BATENbHOCTHA, KAYECTBEHHO W
TBOPYECKHU, CTYACHT MPABUJIBLHO BBIMOJIHWI BCE YCIIOBUS 3a4aHusl, 0€3 OIMOOK U UC-
[IPaBJICHUN.

v' Ha «x0opoImo» OIeHHBAeTCS padboTa, eCin: padoTa BHITOJIHEHA ¢ COOTI0ICHAEM
NOCTEA0BATENBHOCTH, PU BBIIOJIHEHUN OTIENBHBIX YCIOBUH JOMYIIEHBI HEOOIbIINE
OTKJIOHEHHSI, €CJIM CTYACHT JAONYCTUJ HECYUIECTBEHHBIC OIIMOKH WA CACIaHbl B Pa-
00TE UCIpaBJICHHMSI.
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v OreHKa «yJ0BJICTBOPHTEIILHOY BBICTABISETCS, €CIH: padoTa BHIMOJIHEHA B 3a-
JAHHOE BPEMsl, CAMOCTOSTENBHO, HO OTACJIBHBIC YCIIOBUS 3a[aHUS BBIMOJHEHBI C
ommOKaMu; padoTa BBITOJHEHA HEOPEKHO WITH HE 3aKOHYEHA B CPOK.
v' OleHKa «HEYJIOBICTBOPUTEIBHOY» BBICTABISCTCSA, €CITH: CTYACHT CaMOCTOS-
TEIBHO HE CIIPABMJICA C YCIIOBUSAMM 3aJaHUS, MOCIEA0BATEIBHOCTD BBIIOJIHEHHS 3a-
JaHWsI HAPYILIEHA, TIPY BBITOJHEHUM YCIOBHUH 3aJaHus AONYINEHBI OOMbIINE OTKIIO-
HEHMs, paboTa oopmMiIcHa HEOPEKHO U UMEET HE3ABEPIUEHHBINA BUA, CTYIEHT TOJIb-
KO MMEET OYEHb CJIa00€ MPEACTABICHUE O TUCUUILUIMHE U HETOCTATOYHO, UM BOOO-
1I€ HE OCBOMJI YMEHUS MPU PELICHUM 3aJaHUS.
CuryaunoHHbIC 320241

3amauya 1. /fonyctum, uTo 3a 20 4aCOB SKCMOHEHIMAIBHOIO POCTA YUCIO KJE-
TOK B cycnieH3uu Bo3pocio co 100 xo 100 00000, Haiinute BpeMs reHEpALUH.

3apauya 2. KyJapTypa pacTeT Ha TIIFOKO3€ C napaMmeTpaMH ypaBHeHUs MOHO
umax =0,045 muH -1, Ks= 10-4 mons/n1. [1pr KakuX KOHIEHTPAUKAX TTFOKO3bl MOYKET
OBITH TOCTHTHYTHI CKOPOCTH pocTa, cocTasisitomme 30, 50 u 80% OT MaKCUMaIBHOM.

3agaya 3. Onrumuzanus pH nutarenbHON Cpenbl MO3BOIWIA U3MEHUTh BPEMS
VABOCHHMS KYIbTYPhI ¢ 55 10 48 MuH. Kak BBl OLIEHUTE C MMOMOIUBIO SKCIIOHEHIUATb-
HOW MOJENM POCTA, HACKOJIBKO M3MEHUTCS BPEMS JOCTHKECHHUS TUIOTHOCTH TOIYJIs-
mun 108 Ki/mit, ecimm KOHUEHTpauus WHOKysTa 105 ki/min (M3MEHEHHEM KOHIICH-
Tpauuu cyocTpara MO>KHO MPEHEOPEYb.

3amaua 4. CaxapOMHIETBI PaCTyT HA TJIFOKO3€ ¢ KOHCTAaHTOM MOHO paBHOIA
-25mr/n .A) Bo CKONBKO pa3 M3MEHHUTCS yAETbHAS CKOPOCTh POCTA MPU U3MEHEHUU
KOHUEHTpauuu cyocrpara ¢ 0,510 20 mr/i ?

3apaua 5. PocT MUKPOOPraHM3MOB HA TUIFOKO3€ OIMCBHIBACTCS TNapamMeTpaMu
mozaenu Mono: um = 0,3 u—1; Ks = 0,35 1/11, KOHIEHTpaIus TIFOKO3bl B MATATEILHOM
cpene 0,5 r/n. Onpeaenure yaeabHy0 CKOPOCTh POCTa.

3agaya 6. PocT MUKPOOPraHM3MOB HA TUIFOKO3€ OIMCBHIBAETCS NapameTpaMu
mozaenu Mono: umax = 0,5 y—1, KS = 0,1 1/, KOHIEHTpaIs TI0KO3bl B MUTATE b~
Hoil cpene 10 r/n m ckopocth pazdarnenns0,4 y—1. KakoBa cranmoHapHasi KOHIIEH-
TpawMsl TIFOKO3bl HA BbIXOAE?

3agauya 7. [Ipu KyJIbTUBHPOBAHUH B PEXKUME XeMOCTaTa OaKTEpUAIBHON KyJib-
Typbl OyAET JIn OHA BBIMBIBATBHCS MPU CKOpoCcTH pazdasnenus D = 0,2 vac-1, ecnu
Ks=0,2 a koHueHTpanus rioKo3sl s=11/11 ?

3amaua 8. [IpoTOK BKJIHOYAKOT, KOT/IA JOCTUTACTCS MAKCUMAJIBHBIN SKOHOMUYE-
ckuii kod(puument paBubid y=0,4, Ouomacca npu 3toMm X=18,75 r/n, (HavaIbHY1O
M0kHO=0) npu D= 0,45 yac-1 , ocrarounas s =0,8 r/n ; Ks=0,2 r/n, KakoBa Mmakcum
CKOPOCTb POCTA 3TOM KYJBTYPHI? .
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6.1.2 IIpumepHbIiil nepevYeHb BONMPOCOB K 3a4€Ty M0 JUCUUIJINHE

1. OU3HOIOTH POCTa MHUKPOOPraHMU3MOB, Kak pasfesl NOMYJIALHOHHON
OKOJIOTHH.

2. OCHOBHBIE 3aKOHBI MOMYJISILTUOHHON SKOJIOTHH.

3. TepMHuUYECKH CTPECC Yy MHKPOOPTraHU3MOB (TEIUIOBOM M XOJIOJOBOM

I0K). Perysinus moABM>KHOCTH MEMOpPaHbL. Bellku TEMIOBOTO M XOJ0I0BOr0 IHOKA.
OYHKIWH IATEPOHOB.

4, CootHomenue noHsThit Poct u Ouomacca. [Ipsimbie METOIBI Onpeaese-
HUS KOJIMYECTBA MUKPOOPIaHU3MOB: MTOACYUET MOJA MUKPOCKOIIOM, B3BELLIUBAHUE.

5. Bapuantel meTonoB. IIpenmyliiecTBa, HEAOCTATKA U OTPAHUYEHHS B UC-
MOJIb30BAHUU METOJIOB.

6. BimsiHre OKMCIUTENBHO-BOCCTAHOBUTEIBHBIX CBOWCTB CPEABI U KHUCITO-
pOJia HA POCT MUKPOOPTaHU3MOB.

7. Ileproauyeckas KyJapTypa - MOAENb JUId pacyeTa mapameTpoB poOcCTa.
YaenbHas CKOPOCTh POCTA U BPEMS T€HEPALIMH.

8. SIBnenue mucconmanmu/Bapuanyu Ga3 y MUKpOOPraHu3MoB. [IpuinHbl 1

nposieiicHue. OCHOBHBIE TUIBI AUCCOLMAHTOB / BapuaHToB. VX Mopgosiornueckue u
(PU3NOIOTUYECKUE PABTUYMSL.

9. YaenpHas CKOPOCTb POCTA, BPEMs TEHEPALMH, SKOHOMHYECKUNA KO3(-
¢unpeHT, MeTabONUTUUYECKUH KO(P(OUIMEHT - TIOHATUS U CIIOCOOBI pacyeTa MpuIie-
PHOAMYECKOM KYJIbTUBUPOBAHHH.

10.  ®usuueckue (PAKTOPHI, BIMSAIOIIAC HA CYLICCTBOBAHUE MHKPOOPraHU3-
MOB: TEMIIEpaTypa, JaBJICHHUE, OCBEILCHUE.

11. Knaccuueckas kpuBas pocta MUKPOOPTAaHU3MOB B MEPHOJUYECKOM Pe-
JKUME, aHau3 ee ctaauil. OnpeaeneHue napameTpoB pocTa rpapuueckumM crnocoooM.

12. pH crpecc y mukpoopranu3mos. [laccuBHas 3ammra. AKTHBHAS 3aIIUTA
(MOHHBIC KaHabl, pepMenThl). Boanslil ctpecc. OcmoTnueckuid mok. OcMoperyJis-
TOPBI.

13. OTKIIOHCHHE OT KJIACCUYECKOW KPWUBOM POCTA MNPH TMEPUOJUYECKOM
KYJIbTUBUPOBAHUU.

14. Oco0eHHoCcT M €cnOCOOBI MEpEeaaYd HACJICACTBEHHOW MH(pOpMaUN y
IPOKAPHOT.

15.  Tlpmaoun paGotel xemocrata. OCHOBHBIC XAPAKTEPUCTUKH: paboumii
00BEM, CKOPOCTh MPOTOKA, CKOPOCTh Paz0aBiCHUs, KPUTHYECKAsi CKOPOCTh pa30aB-
nenus. Kimaccuieckas xemoctarHas KpuBasi.

16. DOUNKO-XUMUYECKUE (PAKTOPBI, BIMSIOIIAEC HA MHUKPOOPraHWU3MBIL. aK-
TUBHAsI KUCIIOTHOCTh, aKTUBHOCTH BOJIBI U COJICHOCTD.

17. Xemocrar — teopus MoHo n Hoeaka-Cuunapra. OTKIOHEHHS OT TEOPUH
XeMOCTaTa.

18. Crpecc, BbI3BaHHBIH noBpexkacHusMu B JIHK. OcobGenHocte SOS-
OTBETA Ha CTPeCC.

19. Crpecc ronmomanus. Peakuysi MUKPOOTaHM3MOB HA TOJIOAAHUE. CTPOTHI
OTBET, NMEPEXO B HEKYJIbTUBUPYEMOE COCTOSIHUE.

20. MHuorocramuiiaeie cucrembl. TypOuanocrar. Mcnons3oBanue HenpepbiB-

HOI'0 KYJIbTUBHUPOBAHHUA B IIPOU3BOACTBC U B ®YHHaMeHTaHBHBIX HUCCIICAOBAHUAX.
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21. OKHCIIUTENBHBIA CTPECC Y MMKPOOPraHM3MOB. buomornueckas posb
KHACIIOPOJa.

22. AKTHBHBIE (POPMBI KHCIIOPOAA M MEXAHWU3M OKHCJIHMTEIBHOTO CTpPEcCa.
MexaHu3MBl 3aIUTHI OT OKUCIUTENBHOIO CTPECCa.

23.  IlpuHuunel knaccu@ukanyss TPOAYKTOB, 00pa3yeMbIX MHUKPOOPraHU3-
mamu. O cooTHOHEeHHH (a3 pocTa NpoAyUeHTa U 00pa3yeMbIX UM NPOAYKTOB. KuHe-
TUKa 00pa30BaHUE MPOIYKTOB B MEPUOJNYECKOM PEKHAME.

24, Hcnonb3zoBanne (ayopecuEHTHBIX KPaCUTENECH W MPOTOYHOU IIUTOMET-
pun it U PepeHIIMPOBAHHOTO MOACYETA KIIETOK MUKPOOPraHU3MOB.

25. buonnenkn — ocHOBHast popMa MUKPOOHBIX COOOMIECTB. XapaKTEPHBIC
4yepThl OMoreHok KruHeTrnueckne napaMeTpsl pocTa OMOTIEHOK.

26.  BamsHue npouecca AucconManuy/Bapuannu ga3 Ha pe3ysibTaTbl MUKPO-
OMOJIOTMYECKUX UCCIEA0OBAHNNA U MUKPOOHBIE TEXHOJIOTUYECKUE MPOLIECCHI.

27. NMMOOHUTM30BaHHBIE KIETKHA. POCT MUKPOOPraHM3MOB Ha TUIOTHBIX IH-
TaTEJIBHBIX CPENax B BUJIEC KOJIOHUH.

28, MOneKyaApHO-TreHETUYECKUE METOAbl KAYECTBEHHOTO M KOJIMYECTBEH-

HOTO yyeta: nonumepasHas nenHas peakius (I1LIP) B peansHom Bpemenu, (yopec-
neHTHas rudpuauzanus in situ (FISH).

29.  UHucTble U CMEIIAHHBIE KYJIbTYPbl. MICITONB30BaHUE CMEIIAHHBIX KYJIBTYP
B OMOTEXHOJIOTUHU. POCT CMEIIAHHON KYJIbTYPhI B IEPUOIAYECKOM PEKUME U PEKAME
XEMOCTaTa.

30. OCHOBHBIC OTJIMYHSI B YCTPOMCTBE I'€HOMA y TPo- U 3ykapuot. Cocras
T€HOMOB MPOKAPHOT: XPOMOCOMBI M1 BHEXPOMOCOMHBIE 3JIEMEHTBI. MOOHITBHBIE 31e-
MEHTBI —BHJIbl 1 OCOOCHHOCTH.

31. OKOJIOTUYECKHUE CTPATETMH MUKPOOPTraHU3MOB.

32. KocBeHHBIE METO/BI OMPENEIEHHS KOJTMYECTBA MUKPOOPTaHU3MOB. pac-
CEB HA IUIOTHBIC CPEABI, METO MPEIACNBHBIX pa3BencHuil, HegenomeTpus. [Ipenmy-

mMeCTBa, HCAOCTATKHU M OI'PaHUYCHUA B UCITIOJIB3OBAHUH MCTOOB.
6.3 Onucanue rnokasaTesinel 1 KpUTEPUEB KOHTPOJIST YCIIEBAEMOCTH, OMMUCAHUE LKAl OLICHUBAHUS

6.3.1 OneHo4HbIe CPeACTBA TEKYIIEro KOHTPOJISA YCIIEeBaeMOCTH

OueHka 3HaHU# CTYIEHTOB IPOBOAUTCS N0 CIEAYIOIIMM KPUTEPHSIM:

3aueT CTYACHTY CTaBUTCSI, ECIIH:

1. 3HaHus CTyJ€HTA OTJIMYAOTCS TITyOUHOUM U COACPKATENBHOCTHIO, UM JACTCs
MOJIHBII MCYEPIBIBAIOIINNA OTBET, KAK Ha OCHOBHBIC BOIPOCHI, TAK W HA JOMOJIHH-
TEIbHBIE:

o CTYJCHT JIOTUYHO M TOCJIEIOBATEIbHO PACKPHIBAET BOMPOCHI, MPEIIO-
JKCHHBIC B OHJICTE;

o CTYJICHT M3JIaracT OTBETHl YBEPEHHO, OCMBICIICHHO M SICHO;

o ryOOKue M OOOOIIEHHBIE 3HAHWUS OCHOBHBIX MOHSATHUH TMCUXOJIOTHH,

(OopM M METOAOB OPraHHU3ALMH MMPOLECCA UCCICAOBAHUS B ICUXOJIOTHH.

CTyneHTy 3a4eT N0 JUCLMILTMHE HE CTABUTCS, €CITH;

1. 3HaHUA CTYACHTA HE OTIMYAKOTCS MIyOUHON M COAEPKATEIbHOCTBIO, UM
HE JAETCs TOJIHBIIA MCUYEPIBIBAOLINI OTBET, KAK HA OCHOBHBIE BOIPOCHI, TAK M Ha
JOTMOJIHUTEIIBHBIE .
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g CTYACHT MU3J1aracCTt OTBCThI HCYBCPCHHO, MaTCPpHall HCOCMBICJICH

J OOHapY>KE€HO HEe3HAHUE MITH HETIOHUMAHHE CTYJICHTOM KOHTPOJIBHBIX BO-
IPOCOB;
J JOMYCKAIOTCS CYIECTBEHHBIC OIMMOKHK TPH W3JI0XKCHWHW OTBETOB HA BO-

IIPOCHI, KOTOPLIC CTYACHT HC MOKCT UCIIPABUTE CAMOCTOATCIILHO.

Texyiue 3a10JKEHHOCTH 10 HE BBITIOJHEHHBIM MPAKTHYECKUM padoTam, 3a-
[IUTE MPAKTHYECKUX PadOT U KOHTPOJIBHBIM padoTaM JOJIKHBI OBITh JTMKBUIUPOBAHbBI
B TCUCHHUE HENCIH MOCIE CPOKa, 0003HAYCHHOTO B TEMATHYECKOM IUIaHE MpaKTHde-
ckux paboT, BO BpeMs ompezenseMoe npenojasareneM. OTpabOTKH MPaKTHYSCKUX
padoT OCYIIECTBISIOTCS TOJBLKO B MPUCYTCTBUU W TOJ PYKOBOJCTBOM JiabopaHTa,
KOTOPBIN HA3HAYaeT BpeMsl OTPAOOTKH.

Buabl TeKynero KOHTPOJIsI:3aluTa MPaKTHIECKUX PadoT, KOHTPOJIBHBIE pa-
OOTEL

Buabl NPOMEKYTOYHOI0 KOHTPOJIS MO JHCIHILJIHHE: 3a4eT.

7. Y4eOHO-MeTOoAn4YeCKOe U HH(POPMAIHOHHOE 00eCTICYeHUEe JUCIUILIHHbI
7.10cHoBHas1 TUTEpaTypa

1. Hetrpycos, A. 1. MukpoOuosnorus [TekcT]: yueOHHK JUT CTYACHTOB YUPEKACHUI
BBICIIETO MTPO(ECCHOHATTBEHOTO 00pa30BaHusl, 00YUYAOIIMXCS MO HAMPABICHHIO
noarotoBku "llenarornueckoe odpazopanue” mpoduiib "buonorusa” / A. Y. He-
TpycoB, Y. b. KotoBa. - Mocksa : Akanemust, 2012. - 380 c. : wi. - (Beicuiee
npodeccruonanbHoe oOpa3zoBanue. [lenarornueckoe 00pa3oBaHuE).-
(bakanaspmar). - bubnumorp.: ¢. 375. - ISBN 978-5-7695-8411-4.

2. bproxanos, A. JI. Monekynspaas mukpoouonorust = Molecular Microbiology
[Texcr] : yue6. nnst By30B / A. JI. bproxanos, K. B. Pridak, A. Y. HeTpycos; moa
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 it By308 / B. T. Emues,

E. H. Muwyctun. — 8-e usna., ucnp. u gomn. — Mocksa : M3narenscteo IOpaitr,
2022. — 428 ¢. — (Beicmiee oOpazoBanue). — ISBN 978-5-534-06081-2. —
Tekcr : anexTponHbiii // OO6pazoBaTenbHas miargopma FOpait [cailT]. —

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

4. Muxkpobuonorus : yueObnoe nocodue ans By3os / P. I'. 'ocmanos, A. K. 'anunyn-
auH, A. X. Bonkos, A. Y. UOparumoBa. — 4-¢ uza., crep. — Cankr-IletepOypr :
Jlanp, 2021. — 496 c¢. — ISBN 978-5-8114-8107-1. — TeKCT : 27€KTPOHHBIH //
Jlanb : anekTpoHHO-OnbOMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/171851

5. Ilanwmpo, A. C. MukpoOuomnorus : yuedHoe nocodue s cno / 5. C. Hlanupo. —
5-e u3a., crep. — Cankr-lletepOypr : Jlans, 2022. — 308 ¢. — ISBN 978-5-
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8114-9457-6. — Tekcr : 31eKTpOHHBIH // JIaHb : 3IEKTPOHHO-OMOIMOTEYHAs CH-
crema. — URL: https://e.lanbook.com/book/195466.

7.2 /lonoJIHUTEILHAS JIUTEpPaTypa

1. I'yceB, M. B. MukpoOuonorus [Tekcer] : yueOnuk / M. B. T'yces, JI. A. Mune-
eBa.- 4-¢ U3, cTep.

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

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

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

5. CrenanoB B.M. Monekynspnas Ouonorusi. CTpyktypa ¥ (QPyHKIMS OEJIKOB.
YueOHuuk [DnekTpoH- Hblil pecype] / CrenanoB B.M., pen. Cnvpun A.C. - MockoB-
CKW TOCYNApCTBEHHBIN yHUBEpcuTeT nMeHu M.B. Jlomonocosa, 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 [OnekTponnslil pecype]- M.: [poda, 2008. -
640 Q. ISBN: 978-5-358-04872-0. Pexum JNOCTyTA:
http://www.biblioclub.ru/book/53454/.

8. CoBpemenHas 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 yKa3aHusi, PEKOMEHIALUH U IPyrue MaTepuaJjibl K 3aHATUSIM

1. Tennep E.3., [ITunsaukosa B K., [Tepesepsesa .M. [IpakTukym no
Mukpoouosorun. M.: JIpoda, 2005.-256 c.

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

3. [TpakTukym no oduieit Mmukpoduonoruu : yuednoe nmocodue / JI. C.
MymroBarosa, O. C. XKuanosa, O. I1. boukapesa, A. B. ['punyta ; noa penakiuei
M. P. Kapniosoii. — Tomck : Cubl'MYVY, 2016. — 213 ¢. — TeKcrT : 31eKTpOHHBIH //
Jlanb : anexTpoHHO-0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/105938

4, Paboyas tetpaab a1 npakTHUecKuX 3aHsaThil mo qucnuminie b1.0.18.
«MukpoOroJIOrHs C OCHOBAMHU UMMYHOJIOTHWY. M.: [{eHTp onepaTuBHOMN NOaUIrpa-
¢un PTAY-MCXA nmenn K.A. Tumupsizena, 2016.

7.4 HopmaTHBHBIE IPABOBbIE AKTHI
1. ®I'OC BO no nanpasyienunro 06.03.01 buonorus
2. OIIOIT BO no nanpagnenuto 06.03.01 buonorus
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3. VueOHblii miian no HanpasieHuto 06.03.01 bruonorus

8. Ilepeuens pecypcoB HH(POPMAIHOHHO-TEJICKOMMYHUKALNMOHHOI ceTH
«HTepHeT», HEOOXOAUMBIX IJISI 0CBOCHHSI JUCHUILTHHBI « MUKpOOnoJ0rHs ¢
OCHOBAMH HMMYHOJIOTHI»

8.1 NudopmannoHHbIe TEXHOJIOTHH

1. DnexTpoHHbie yuyeOHUKM. 2. TexHonmormu mynbTHMenua. 3. TexHomoruum
HHTEpHET (3NEKTPOHHAS NOYTA, JIEKTPOHHBIE OMOIMOTEKH, SJIEKTPOHHBIE 0a3bl TaH-
HBIX).

JUIs ”HBAJIMIOB U JIMLL C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3710POBbsI OCBOCHHE
JAHHOW AWCLMIIUHBL (MOMYJISI) MOKET OBITh OCYINECTBICHO YAaCTHYHO C MCIIOJB30-
BaHUEM JUCTAHIMOHHBIX O0PA30BATEIbHBIX TEXHOJIOTHMNA: ClAlA-NPEe3CHTAlui JIeK-
LUOHHBIX 3aHATUH, MaTepHalibl JUIsl CaAMOCTOSITENIbHOM paboThl M KOHTPOJBHO-
WU3MEPUTEIIbHBIE MATEPHATHI.

8.2 IIporpammHoe o0ecnieyeHue

1. Onepaumonnas cuctema MS Windows XP 2. Onepanuonnas cucrema MS
Windows 7 3. Onepanuonnas cucrema MS Windows 8 Prof 4. Onepaunonnas cu-
crema MS Windows 10 Prof 5. ITaker oducusix npunoxkenuii MS Office 2007 6.
[TakeT oucHbx mpunoxenuit MS Office 2013 7. Tlaker nporpaMm Juisi TpOCMOTpa,
neyatu JIeKTpoHHbIX nyOnukanmii Acrobat Reader 8. IlpuknagHoe mporpaMmHoOe
o0ecrnieueHre As MPOCMOTpa 3JIEKTPOHHBIX NOKyMeHTOB Foxit Reader 9. Cobon-
HbIW (paiiIoBBIA apXMBATOP C BBICOKOW CTEMECHBIO CHKATUS JaHHBIX 7-Z1p

8.3 Cnennaan3upoBaHHOE NPOrpaMMHOE 00eCTIeYeHHE

1. KomnbroTepHas crnpaBouHas npaBoBas cucrema KoHcynbranT + (Oecnar-
Hasl OHJIalH-Bepcus Uil 00yueHus) 2. CucTeMa aBTOMaTU3UPOBAHHOTO MPOCKTHPO-
BaHus W yepueHus Autocad for Students 3. Cucrtema TPEXMEPHOTO MOJEIUPOBAHUS
neraneit Kommac 3D YueOHas Bepcus sl CTYACHTOB

8.4 IIporpammHoe obecneveHue IS JIUL ¢ OTPAHHYCHHBIMH
BO3MOKHOCTSIMH

1. OKpaHHas Jyna B ONEPalMOHHBIX chcTeMax JuHeikn MS Windows 8.
OKpaHHBIA TUKTOP B OMEPAlMOHHBIX chcTemMax JuHeiikn MS Windows 8. Becrnar-
Has nporpamma 3KpanHoro aocryna NVDA

8.5 ba3bl JaHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE H MOUCKOBBIC CHCTEMBbI

1.  Wikipedia.org

2. microbiologu.ru — MOMCKOBAsi CUCTEMA 110 MUKPOOHOJIOTHH.

3. smikro.ru — MOMCKOBAst CUCTEMA MO CAHUTAPHON MUKPOOMOJIOTUI

4.  ba3bl JaHHBIX, UHPOPMAIIMOHHO — CIPABOYHBIC U MOUCKOBBIE CHUCTEMBI:
AIEKTPOHHO- OMOMMOTEYHAs cucTeMa, yandex.ru, google.ru, rambler.ru.

5. www.medmicrob.ru — 6a3a JaHHBIX O O0OIIEH MUKPOOHOJIOTHH.

6.  www.smikro.ru — morcKoBasi CUCTEMA MO CAHUTAPHON MUKPOOUOJIOTHH.

29



http://window.edu.ru — noctyn k 06pa3oBareybHbIM pecypcam «EIuHOE OKHOY.

7. Caiit Hay4yHOH snekTpoHHON OmbOmmotekn eLIBRARY.RU — kpynneiimei
AJIEKTPOHHOW OMOJIMOTEKM HAay4HbIX MyOnukanuid, odnaaaronieii dorarbiMu
BO3MOKHOCTSIMU MOMCKA W MONY4YeHUs: HHPopManuu. budiaroreka uHTerpu-
poBaHa ¢ Poccuiickum mHaekcoM HayuyHoro nutuposanusi (PUHILIL) — Oec-
IUTATHBIM OOIIETOCTYTHBIM WHCTPYMEHTOM MU3MEPEHUS M aHaIu3a nmyOuKa-
IUOHHON AaKTMBHOCTM YYE€HBIX W OpraHmzaumii. Pexum gocryna:
http://elibrary.ru

8. OnnaiiHOBass BEpPCUS HAYUYHO-MOMYJISIPHOTO MPOEKTA «JIEMEHTHI», LENBIO
KOTOPOro  SIBJIIETCS  MOMyJsipu3anust  Haykd.  Pexxum  jgocryna:
http://elementy.tu/

9. HUuTepHeT-)kypHa «Kommepueckas OMOTEXHOIOTH, COACHCTBY IO pa3-
BHATHIO U KOMMEPLIMATU3ALMU POCCUIICKOI OnoTexHonoruu. Pexxum nocryna:
http://cbio.ru/

10.2nexkrponnoe m3nanue «Hayka m texnomormm Poccumy, cooOuiaromiee o0
OTEUYECTBEHHBIX HAyUHbIX pazpadoTkax. Pexum nocryna: http:/www.strf.ru/

11.HayyHO-IIONYJIAPHBIA CAMT, MOCBSIIEHHBIA MOJIEKYJISPHBIM OCHOBaM COBpE-
MEHHOH OMOJIOTMM W MPAKTHYECKUM MPUMEHECHUSIM HAYUYHBIX JTOCTHXKEHUH B

MeauIuHe U OnotexHosiorun. Peskxum noctyna: http://biomolecula.ru/
12.HayuHo-nonynspHbiil sxypHan «MemOpaHay — mjoimaaka ajas oOMeHa WH-
(dopMalMeil 0 TEXHOIOTUIX, KOTOPBIE MEHSIOT >KU3Hb, MOCBALIEHHAs T00E-
JaM HayKH, JAOCTHIKEHUSM TEXHHUKH, MPOPbIBAM B JU3aiHE, OTKPBITUSM B
MeuIMHE, yerexaM B OusHece. Pexxum noctyna: http://www.membrana.ru/
9. Onucanue MaTepHAJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOH 111
OCyLIeCTBJICHHsI 00Pa30BaTeJIbLHOI0 MPOLEcca Mo AUCHUIINHE

«MuKpOOHOJIOTHS ¢ OCHOBAMH HMMYHOJIOTHH

JUTd JIEKIIMOHHOTO Kypca HEOOXOauMa KOMIBIOTEPHAs TEXHUKA C MYJIbTHME-
JUHAHBIM 00ecIeUeHNEM.

Jlns mpoBeaeHus 1abopaTOPHOro MPAKTUKYMA MO JUCHUIUIHHE «MHKpPOOHO-
JIOTUSl C OCHOBAMHM MMMYHOJIOTUWY) HE0OX0auMa J1adopaTopus, OCHALIEHHAs ra30- U
BOJONPOBOAOM, BEHTUISILUEH, YD-namMnamMu Ui CTEPUIM3ALUN TOMEIIECHUH, JTaMH-
HapaMH ¥ MUKPOOMOJIOTUYECKUMHU OOKCaMM, CTEPUIIM3ALIMOHHON TEXHUKOH (aBTO-
KJIABbl, CTEPWIM3ALMOHHBIE IIKA(BI), TEPMOCTaTaMH, AHA3POCTATAMHU, CBETOBBIMHU
MUKpOCKONaMu, xpomarorpadgamu, pH-meTpamu, meiikepamu, BOASHBIMU OaHIMMU,
TECT-CUCTEMAaMM JIJIsl MACHTU(UKALMN MUKPOOPraHM3MOB, J1a00OPATOPHOIM MOCY IO,
NOCYAOMOEYHON MAIIWHOW, AUCTHUIATOPOM, XOJIOAUIBHUKAMU IS XPAHEHUS KOJI-
JEKIUU MHUKPOOPraHW3MOB M 00pa3loB W HEOOXOAMMBIMU PEAKTUBAMH JJIsl MPUTO-
TOBJICHUST TUTATENIbHBIX CPell, HAOOpPOM KpPACHTENCH, KOMIBIOTEPHAS TEXHHUKA C
MYJbTUMEANHHBIM oOecrieueHrueM. KpoMe 3Toro, HeoOXoauMa KOJIIEKUUS KYJIbTYP
MUKPOOPraHU3MOB U KOMITBEOTEPHAS. TEXHUKA ¢ MYJTbTUMEANHHBIM O0ECIIEUEHUEM.

Tabmuna 7
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Crenenust 00 00€CTIEYEHHOCTH CNICNNATN3HPOBAHHBIMY AYAUTOPHUSIMH,
Ka0uHeTammu, JadopaTopusiMu

Hal/lMeHOBaHI/Ie Cl'lelll/la.]'lebIX* nmoMe-
IIEHHH H MOMEIeHHH AJIS CAMOCTOS-
TeJIbHOH padoTsl (9 yueOHOro Kopmyca,

OcHameHHOCTD crIeUATBHBIX MOMelleHHl U Mo-
MeIleHHUI 1151 CAMOCTOSATE/IbHOH padoThI**

Ne228, 229, 231 ayautopumn)
1

2

Kopm. Ne 9, aynx. 228

1. Muxkpockon JIOMO 4 . (MuB. Ne 553890/16,
WuB. Ne 553890/17, UuB. Ne 553890/18, UuB. 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, uB. Ne 558457/40, UnB. Ne 558457/41,
WuB. No 558457/42, uB. Ne 558457/43).

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

4. Becbl TexHudeckue saekTpoHHble SPU 401
OHAUS 1 wt. (MaB. Ne 35078/3).

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

6. Berrsxao# mwkad 1 mr. (MuaB. Ne 558626/2).

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

8. IlIkad nns xpanenus peaktusos | mr. (MHB. Ne
558623/4).

9. Ctynbs 13 wrT.

10. Cronbl 15 mT.

Kopm. Ne 9, ayn. 229

1. Muxpockon JIOMO 10 mr. (MuB. Ne 553890/5,
HuB. Ne 553890/6, UuB. Ne 553890/7, uB. Ne
553890/8, UuB. Ne 553890/9, MuB. Ne 553890/10,
HuB. 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, 1uB. Ne 558457/16, UnB. Ne 558457/17,
WuB. Ne 558457/18, MuB. Ne 558457/19, uB. Ne
558457/20, uB. Ne 558457/21, UnB. Ne 558457/22,
WuB. Ne 558457/23, uB. Ne 558457/24, uB. Ne
558457/25, 1uB. Ne 558457/26, UnuB. Ne 558457/27,
WnuB. Ne 558457/28).

3. TepmocTtar 6monoruueckuii BD 115 3 mr. (MHs.
Ne 558444/1, UuB. Ne 558444/2, 1uB. Ne 558444/3).
4. Becbl TexHudeckue saekTpoHHble SPU 401
OHAUS 1 wt. (MuB. Ne 35078/2).

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

6. Mudpakpacnas ropenka Bacteria safe 1 mr. (MHB.
Ne 558456).

7. Ilpubop BaKyyMHOTO (PHITBTPOBAHUS AJIS1 AHAJIH3A
BoAbI (BakyymHas ctanmusi) [IB® 35/3b 1 wr. (MHB.
Ne 558454).
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8. Jlamunapusii 6okxc BJI-22-1200 1 wt. (MHB. Ne
558451/2).

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

10.Ctynpsa 13 wr.

Kopm. Ne 9, ayn. 231

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

2. Muxkpockon «Aksenon» 14 mr. (UuB. Ne
558457/1, uB. Ne 558457/2, UuB. Ne 558457/3, uB.
Ne 558457/4, nuB. 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 uB. Ne UuB. Ne 558457/12, luB. Ne
558457/13, 1uB. Ne 558457/14).

3. TepmocTtar 6uonornueckuii BD 115 1 wr. (MHs.
Ne 558444/4).

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

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

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

7. HIkad BaHmANOyCTOWYMBEIA 1 1T,

8. MynbTuMeauitHbIi NpoekTop 1 wrT.

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

10. Ctynpsa 13 wr.

11. Cronbi— 17 mir.

LlenrpaneHas HayuHAss OMOIHOTEKA UMCHH
H.N. Keneznoea UnranpHeril 3am neprogude-
ckux u3gaanui (kabd. Ne 132)

Kowmmnsroteps! — 1 mr. Cronsl — 28 wt. [lepuonnue-
CKHe M3/1aHus B OTKPBITOM noctyne Wi-fi

IlenTpanbHas HayyHast OMOIMOTEKa UMEHU
H.H. XKenesnosa KoMnberoTepHBIN YUTANb-
HbIH 3a1 (kab. Ne 133)

Kowmmeroteps: — 17 mr. Ctonst — 28 mt. YuebHast ju-
TepaTypa B OTKPBITOM JIOCTYIIE

IlenTpanbHas HayyHast OMOIMOTEKa UMEHU
H.H. XKenesnosa KoMnberoTepHBIN YUTANb-
HbIi 3a1 (kab. Ne 144)

KommnetoTepsr — 20 wt. Ctonsl — 39 mt. Wi-fi

IlenTpanbHas HayyHast OMOIMOTEKa UMEHU
H.N. XKenesnosa CripaBouHo — 6ubmo-
rpaduueckuii otnen (kab. Ne 138)

Kowmmnsroteps! — 2 mrt. Cronsl — 13 mwt. CripaBouHble
u Oubsmorpaduveckne U3AaHNs B OTKPBITOM JIOCTY-
ne Wi-fi

IlenTpanbHas HaydHast OMOIMOTEKa UMEHU
H.W. XKenesnosa Xosn 2 3Taxa (3a Tpa-
JUIMOHHBIX KAaTaJIOTrOB)

Cronabl — 8 . Wi-fi

IlenTpanbHas HaydHast OMOIMOTEKa UMEHU
H.H. XKeneznosa Otaen OMOIHOTEYHOTO
00CITy>)KUBaHHS 110 HATIPABICHUIO MEXaHH-
KU ¥ SHepreTuku (27 yu. xopnyc) Unranb-
HbIH 3a1 (kabd. Ne 202)

Kommnsroteps! — 4 mr. Cronsl — 12 mt. CripaBouHble
u Oubmmorpadudeckne M3nanus, yueOHas TUTepaTy-
pa B OTKpBITOM noctyre Wi-fi

IlenTpanbHas Hay4Hast OMONHOTEKa UMEHU
H.W. XXenesnosa Otnen OubnuorevuHoro
00Cy>KUBaHHUSI 11O HATIPABICHHIO TTPUPO-
noobycTpoiicTo (28 yu. kopryc) YueOHbIN

Komnsroteps! — 3 mr. Cronsl — 15 mwt. CripaBouHble
u Oubnmorpaduveckne U3AaHus, IEPUOANKA B OT-
KpbITOM Hoctyne Wi-fi
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YUTAJIBHBIN 3231 (kab. Ne 223)

LenTpanbHas HayuHas Oubnnoreka umenn | Kommerotepsl — 13 . Ctomsl — 45 mt. CipaBovHbIe
H.H. XKeneznosa Otaen OubmuoTedHoro u Oubnmorpaduveckne U3AaHNs, IEPUOANKA B OT-
00CITy>KUBaHHS 110 HATIPABICHHIO ITPUPO- KpbITOM Hoctyne Wi-fi

noodycrpoiicTo (29 yu. kopnyc) Hayunsrit
guTaANbHBIN 3211 (Kab. Ne 123)

OOmexutne Ne8. KomHaTa 1151 CaMOITIO- TeneBuzop, mocka, OONBIIONH cTON Ha 12 YenoBek,
TOTOBKH CTYJIbA

10. MeToan4ueckne peKOMEHIANNH CTYACHTAM 0 OCBOCHHU IO U CIHUILIMHBI

3aHsATUS 1O MUCHUIIJIMHE TPOBOJATCS B CIECHUATIBLHO 000pYA0BaHHOM J1abopa-
Topuu. J{ns AoMmycKa K MPOBEAEHUIO 1a00PaTOPHOTO MPAKTAKYMA yYalIuecs TOJKHBI
OBITh 03HAKOMJICHBI C TEXHUKOM O0€30MacCHOCTH U MpaBuiiaMu PaboThl B MUKPOOHOI0-
ruueckoi maboparopun. Ha Bcex 3aHATHSX CTYIEHTBI 00si3aHbI ObITh B O€NBIX Xaa-
Tax, KOKIABIA MMEET CBOE pabdouee MECTO, OCHAIEHHOE BCEM HEOOXOIMMBIM IS
NPOBEICHUS JTA0OpaTOpHOro 3aHAThs. Pabora B mabGoparopun TpeOyeT BHUMAHUS W
AKKyPaTHOCTH. Y4YalMeCs IMOCJIE BBINOJHEHHs pabOThI, 3aHOCIT MOJYYEHHBIE pe-
3yAbTaThl B pab0uyr0 TETPaab, OQOPMIISIFOT UX B COOTBETCTBHM C MPEABIBISIEMbIMU
TpeOOBAHUAMU, MOCIIE YEro 3aUIIatoT padoTy y NpenoaBaresis.

CH0KHOCTh YCBOEHMSI MaTepHaa JUCLMILTUHBI 3aKIH0YacTCs B 0OJIBIIOM 00b-
eMe MH(pOpMaIK, KOTOPYIO HEOOXOIMMO 3alOMHUHATH (JJATUHCKHUE Ha3BaHWs, (hu-
3UOJIOTUYECKHE OCOOEHHOCTH, PACMPOCTPAHCHHUE B MPUPOJE, MOPQOJIOTHIO U T.1.)
NO3TOMY YCBOCHHE Marepvaiia AUCLMIIMHBL JOKHO MPOUCXOIUTh MOCTENEHHO W
HEMPEPBIBHO OT 3aHATHS K 3aHATUIO. OT U3yUEHUsl CBOWCTB U OCOOCHHOCTEN MUKPO-
OPraHU3MOB K IOHUMAHUIO UX POJH B OMOC(EPE U KU3HU YETIOBEKA.

10.1. Buasi u ¢popmMbl 0TPAGOTKH NPONYLIEHHBIX 3aHATHIA

CTyneHT, mponyCTUBIIMI 3aHATHE, 00s13aH B JIBYXHEIENBbHBII CPOK BO BHE-
YPOYHOE BPEMSI, B COOTBETCTBUU € PACMHCAHUEM OTPAOOTOK, BBINOIHUTE MPOMYLICH-
Hoe [13. /]yst 3T0ro HeOOXOAMMO CaMOCTOSTENBEHO MPOPAdOTaTh MPOMYLICHHYO TEMY,
orpabotars [13 1 3amuTuTh padoty y AexxypHoro npenogasaresns. [locne storo cae-
JaTh COOTBETCTBYIOUIYIO 3alMCh B KYPHAJIE MO YUYETY OTPAOOTaHHBIX 3aHATHIA.

[Tpn HEBO3MOXKHOCTH OTPadOTaTh 3aHITHE B PEKOMEHyEMbIC CPOKH, CTYJAEHT
NUIIET KOHCIIEKT W 3aMOHIET B paboyei TeTpaan TabInIbl, OTHOCSIIUAECS K MPOITY-
HICHHOM TeMe, 3aTeM 3alMIIacT padoTy y IpenoaaBares.

11 Meroan4yeckne peKOMEHIANMH MPENOAABATE/ISAM [0 OPraHN3aluu 00y4eHH s
10 JTHCIHILINHE

Jliis ocBoeHHs 1a00PATOPHOTO MPAKTHKYMA HEOOXOIMMO JIENIUTh CTYJIEHTOB HA
HeOombne rpynnsl (10-12 yenosek) s odecneyeHus: 6€30MaCHOCTH MPOBOIUMBIX
paboT M MOBBIIEHUS KAY€CTBA O0YUYEHUSI.

C wenpro co3nanust yCJIoBUi uist odecnedeHns 3PPEKTUBHOTO UCIOIb30BAHUS
y4eOHOTr0 BPEMEHU, JaHHBIC TPYIIbI HA 3aHATUSX JCAATCS HA OpUrajasbl o 2-3 4eno-
Beka. PaGora OpuramamMu co31a€T YCAOBUS JJIS OJHOBPEMEHHOIO BKIIFOUCHHS B
y4eOHBIA MPOLIECC BCEX CTYICHTOB 0€3 MCKJIFOUCHHUS, MPOUCXOJUT COBMECTHAS IO-
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3HABATENbHAS ACATEIIBHOCTh, CO31AaETCs cpea 00pa30BaTEIbHOTO OOLICHHS U pealiu-
3yETCsl MPUHLUIT OOPATHOM CBS3H.
12 OcoGenHoCTH peasu3anuu AUCHUIIMHBI VIS HHBAJIHA0B U JIML ¢
OrPaHUYECHHBIMH BO3MOKHOCTSIMH 310POBbSI

[Tpodeccopcko-neaarornueckuii cocTaB 3HAKOMUTCS ¢ TICUXOJIOTO(PHU3HONI0TH-
YECKMMHU OCOOCHHOCTIMM OOyYarOIUXCsl MHBAJIMJOB M JIUL C OTPAHUYEHHBIMUA BO3-
MO>KHOCTSIMHM 3/I0POBbSl, HHIAMBUAAYAIbHBIMA MPOrpaMMaMu peaOuanTalid MHBAJIH-
J0B (mpu Hanuumu). [Ipy HEOOXOAMMOCTH OCYILECTBISETCS MOTOTHUTENbHAS MO-
JEepKKa MPENoJaBaHusl MCUXOIOraMH, COLUAIBHBIMU PAOOTHUKAMM, MPOLIEIIIAMHA
NOJTOTOBKY aCCUCTEHTAMH.

B cooTBeTCTBMM ¢ METONMYECKMMHM peKkOMeHAauussMu MuHoOpHayku PO B
Kypce IpeanoJiaracTcs MCNoab30BaTh COUUAIBHO-AKTUBHBIE U PE(PIECKCUBHBIE METO-
Ibl OOYUYEHH S, TEXHOJOTAN COLMOKYJIbTYPHON peabHIIMTALMK € LETbI OKa3aHMsl MO-
MOILM B YCTAHOBJICHUM MOJIHOLUEHHBIX MEKITMYHOCTHBIX OTHOLICHUN C IPYTUMU CTY-
JEHTAMH, CO3JaHUM KOM(OPTHOrO MCUXOJIOTMYECKOr0 KiIMMara B CTYJIEHYECKON
rpynne. [logbop m pa3paboTka y4deOHBIX MATECpPUAIIOB MPOU3BOIATCS C YUYETOM
NPEIOCTABIICHUSI MaTepUaiia B PA3IMUHBIX (PopMax: ayIuanbHON, BU3yaJbHOM, C HC-
NOJIb30BAHUEM CHECLMATBHBIX TEXHUYECKUX CPEICTB U MHPOPMAILIMOHHBIX CUCTEM.

CornacHo TpeOOBaHMSAM, YCTAaHOBIEHHBIM MUHOOpHaykn Poccnn K mopsaky
peanmu3anmu 00pa30BATENIBHON ACITEILHOCTA B OTHOLICHWW WHBAIMIOB W JIMI[ C
OB3, HE00X0IUMO UMETH B BU]TY, UTO:

1. vHBAUABL 1 Jinna ¢ OB3 1Mo 3peHu0 UMET NPaBO MPUCYTCTBO-

BaTh HA 3aHATUSAX BMECTE C ACCUCTEHTOM, OKA3bIBAKOIIAM OOyUYarOIEMYCs He-

00X0IMMYI0 MOMOIIIb;

2. MHBAUABI U Juia ¢ OB3 1o ¢ciiyXy UMEIOT MPABO HA MCTOJIB30BA-

HUE 3BYKOYCUJIMBAIOLICH anmaparypsl.

[Tpu mpoBeacHUM MPOMEKYTOUHOM aTTeCTalMu MO JUCLUIIIMHE 00eCneUYrBa-
€TCs1 COOJTIOJIEHUE CIIEAYIOIUX 00X TPEOOBAHMIA:

o NPOBEJCHUE AaTTECTAlMKM JJisi WHBAJIMIOB B OJHOW ayIWTOPUHU

COBMECTHO C OOYYarOIIMMHKCS, HE SBISIOLIMMUCS WHBAIMIAMH, €CITA 3TO HE

CO3/1aCT TPYAHOCTEH [UIsl MHBAIMAOB W MHBIX OOYYArOMXCS MPH MPOMEXKY-

TOYHOU aTTECTaLMH,

o NPUCYTCTBUE B ayJUTOPHM ACCUCTEHTA (ACCUCTEHTOB), OKA3bIBa-

IOLIET0 OOYyYarOMIMMCsT MHBAIMAAM HEOOXOAMMYK0 TEXHHUUYECKYHO MOMOIIbL C

YYETOM MX WHAMBUAYAIBHBIX OCOOEHHOCTEH (3aHATh pabodee MECTO, MEPEIBH-

rarbCsi, MPOYUTATh U OPOPMUTH 3aJaHUE, OOIIATHCS ¢ HIK3AMEHATOPOM ),

o NOJIb30BAHNE HEOOXOAMMBIMU O0YHYAOIIMMCST MHBAJIMIAM TEXHHU-

YECKMMH CPEACTBAMHU MPH MPOXOKACHANA MPOMEKYTOUHOM aTTECTALMK C yUe-

TOM MX UHJWBUYAJTbHBIX OCOOCHHOCTEHA;

o 00€eCreueHne BO3MOXKHOCTH OECHPENSITCTBEHHOTO J0cTyna o0y-

YAKOIIMXCS UHBAJMAOB B ayJUTOPUH, TYAIECTHBIE U APYTUE MOMEUICHAS, a TaK-

YK€ X TPEOBIBAHNS B YKA3aHHBIX MOMEIICHUSX.

[To MUCBMEHHOMY 3asIBJICHHIO OOYYArOIIETOCS WHBATUAA MPOJOJKUTETBHOCTD
NPOXOXKACHUS MCHBITAHUS MPOMEKYTOUHOM arTecTanmy (3a4era.) 00y4arommmcs
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HHBaAIUAOM MOXKET OBITH YBCIIMYCHA 110 OTHOIICHHUIO K YCTaHOBHeHHOﬁ poaOJIZKH -
TCIIBHOCTH €I'0 CAa4Hu.

o MPOJOKMTEILHOCTh CAYM MCIBITAHUS, MPOBOJUMOIO B THChH-
MEHHO# (opMe, - He Oonee ueM Ha 90 MUHYT;
o MPOJOKMTEILHOCTD MOATOTOBKM O00YYaIOIIErocs K OTBETY, MPo-

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

B 3aBHMCHMOCTH OT MHAMBHIyaTbHBIX OCOOeHHOCTEH, oOyvarommxcs ¢ OB3
YHUBEPCHTET 00ECNIEYNBACT BBITOJHEHUE CICAYIOINX TPEOOBAHUN MTPHU MPOBEACHAN
aTTeCTaluu:

a. JUTS CHETIBIX:

o 3a/laHus U UHBIE MaTepUaIbl AJIsi MPOXOKACHHS MPOMEKYTOUYHON
arrecrauuu OQOPMIIIOTCS B BUJAE HJICKTPOHHOTO JOKYMEHTA, JOCTYIHOIO C
NOMOLIBK) KOMIBIOTEPA CO CHELMATM3UPOBAHHBIM TPOrPaMMHBIM O0ecreye-
HUEM IS CJIENBIX, JIMOO 3aUMTHIBAKOTCS ACCUCTEHTOM,

o NUCBMEHHBIC 3aJaHKsl BBINOJIHAOTCS O00y4YaroIUMKCs Ha Oymare
penbepHO-TOYCUHBbIM 1IpU(TOM bpaiiis UM Ha KOMIBIOTEPE CO CICIHATU3H-
POBAHHBIM POTPAMMHBIM 00ECTIEUEHUEM AJIs CIEMNBIX, JIMOO HAIMKTOBBIBAKOT-
Csl ACCHCTEHTY,

o npU HEOOXOAUMOCTH O0YYAKOMIMMCS TPEIOCTABISACTCS KOMILIEKT
NUCHbMEHHBIX MPUHAIIEKHOCTEH U OyMara JUisi TUCbMa Pebe(hHO-TOUCUHBIM
mpuprom bpaiiis, KOMIOBIOTEp €O CHCHHATM3APOBAHHBIM MPOrPAMMHBIM
o0ecreueHUEM IS CIICTIBIX,

b. JUIS C1a00BHISAIINX

o 3a/laHusl W WHBIC Marepuaibl JUIs CAaud 3adeta o(OopMIISIOTCS
YBEJIMUCHHBIM IPUPTOM;

o o0ecneunBacTCs MHANBUAYAIbHOEC PABHOMEPHOE OCBEIICHHWE HE
MeHee 300 Jrokc;

° npy HEOOXOAUMOCTH OOYYAIOIIMMCS MPEAOCTABISACTCS YBEIMYN-

BAIOIEE  YCTPOMCTBO, JAOMYCKAETCS  MCHOJNBb30BAHHE  YBEJIMUYHMBAIOLIMX
YCTPONCTB, UMEIOUIUXCS Y 00YYAIOLINXCS;
C. Ui DIyXuX U caadOoCbIIAIUX, ¢ TSKESTbIMU HAPYIIEHUSMU pe-
Yu:
o0ecrneunBaeTCs HAIMYME 3BYKOYCUJIMBAIOIIEH amnmapaTypbl KOJIJIEKTHUBHOTO
NOJIb30BaHMs, MPU HEOOXOJUMOCTH OOYYArOIIMMCS MPENOCTABISAETCS 3BYKOYCHITHU-
Barollas annapaTypa WHAUBUYaTIbHOTO MOJIb30BAHUS;
MO UX KEJAHUIO UCTIBITAHUS POBOASITCS B MUCbMEHHOM (hopMe;
d.  4as JuI ¢ HAPYLIEHUSIMU OMOPHO-JIBUTATENBHOIO amnmnapara (Ts-
JKEJIBIMA HAPYUICHUSMU JBUTATENIbHBIX (PYHKIMA BEPXHUX KOHEUHOCTEH WU
OTCYTCTBUEM BEPXHUX KOHEUHOCTEH )
J NUCHMEHHBIC 3aJaHUsl BBHINOIHAIOTCS OOYYAIOIIMMUCS HA KOMIIb-
IOTEPE CO CHELUATM3NPOBAHHBIM MPOTPAMMHBIM OOECIIEUEHUEM UM HAIUKTO-
BBIBAIOTCS ACCUCTEHTY;
J M0 UX KEJIAHUIO UCTIBITAHUS IPOBOASATCS B YCTHOM (hopMme.
O HeoOXxoaMMOCTH 00ECTIEYEHHS CTICHUAIBHBIX YCIOBHNA ISl MPOBEACHHS aT-
TECTALMU 00yYarOIUICs TOJKEH COOOIUThL MUCbMEHHO HE Mo3aHee, ueM 3a 10 qHei
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70 Havana arrectaumu. K 3asBICHUIO MPUIAralOTCs TOKYMEHTHI, TOATBEPKAAIOIINE
HaJIM4ue y 0Oy4aromierocss WHANBUAYAIbHBIX OCOOEHHOCTEH (MpU OTCYTCTBUM YKa-
3aHHBIX JIOKYMEHTOB B Opranuzanuu). [Ipm HEoOXOAMMOCTH Ajis OOYdYarolmuXxcs C
WHBAJTUTHOCTBIO MPOIICAypa OLICHUBAHUS PE3YIbTATOB O0YUEHUS MOKET MPOBOIUThH-
Csl B HECKOJIBKO 3TaIloB.

IIporpammy paspadoran ct. npen. J[.B. CHerupes

«29» mas1,2025-r.
p f‘"‘1;f" :,»‘”.x

-
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PEHHEH3UA
Ha pado4yr nporpaMmmy
aucuuniaHbl b1.0.18 « Mukpo6no0rust ¢ 0CHOBAMH HMMYHOJIOTHI»
st moaroroBku 0axkanaspa @I'OC BO no nanpasaenuro 06.03.01 buo-
Jorust HanpasJaeHHocts b1.B.J1B.05.03

Mocunoii JIronmunoi BnagumuposHo# pogdeccopom kadeapsl s3konorun Poccuii-
CKOT0 rOCYyIapCTBEHHOTO arpapHoro yHusepceurera — MCXA um. K. A. Tumupsize-
Ba (PTAY-MCXA um. K. A. TumupsizeBa), JOKTOp OMOJIOTMYECKMX HAyK (Jajee mo
TEKCTY PELEH3EHT ), MPOBEICHA peLeH3us pabodel mMporpaMMbl TUCLHUIUIAHBI « MUK-
poOuosiorus ¢ ocHoBaMu uMMyHosioruuny - ®I'OC BO no nanpasnenuto 06.03.01
buonorus, mo HanpaBIeHHOCTH YPaBJICHUE BOJAHBIMU OMOJIOTUYECKUMU Pecypca-
MU, [ eHeTHKA )KMBOTHBIX, PeNpoayKTUBHAs OMOJIOTHS M SKOJIOTHS JKUBOTHBIX pa3pa-
6otanHoi B ®I'BOY BO «Poccuiickuii rocy1apCTBEHHBINA arpapHblil YHUBEPCUTET —
MCXA nmenn K. A. TumupsizeBa», Ha kapeape MEKPOOMOTIOTMH B UMMYHOJIOTHH
(pazpaboTtuuk CHerupes JI.B. crapumii npenogasarens kadeapbl MUKPOOUOIOTHH U
UMMYHOJIOTHH).

PaccMOTpeB NpeaCTaBIEHHBIE HA PELEH3UIO MATEPUATIBL, PELIEH3EHT MPUILEIT K
CJIEIYIOLUM BBIBOJAM
[IpenbseneHHas padodas MporpaMMa JUCHUIUIMHBI «MHUKPOOHOJIOTHS C OCHOBaMH
UMMYHOJIOTHHMY (nanee mo Tekery llporpamma) coomseemcmseyem TpeOOBAHUIM
®I'OC BO no wanpaeienuto 06.03.01 bronorus, no HaNpaBICHHOCTH YTIPABJICHHUE
BOJHBIMU OWOJIOTMYECKUMHM pecypcamu, ['€HEeTMKa >KMBOTHBIX, PemnpomyKTuBHas
OMOJIOTHS W DKOJIOTHS KUBOTHBIX U coOepoicuim BCE OCHOBHBIE Pa3JIENibl, COOmMGem-
cmgyem TpeOOBAHUSIM K HOPMATUBHO-METOJAMYECKUM JTIOKYMEHTAM MPEIbABISIEMbIX
K paboueii mporpaMMe JUCLUHUTIINHBL.

[IpencraBnennass B [lporpamMme axmyanbnocmbs y4eOHOW IUCIUIUIMHBI He
NOONEIHCUN COMHEHUIO — MTUCIMILTMHA « MUKPOOHOJIOTHS ¢ OCHOBAMU UMMYHOJIOTHI
BKJIFOUYEHA B 00s13arenbHblil iepeueHs GI'OC BO, B uKI AUCHUIUIMH JMCIUATITAHBL
(Mmoaynm) bazosas vacte b1

Peanuzanms B mucuumuimHe «MHUKpPOOMONOTUS ¢ OCHOBAMH WMMYHOJIOTHI

tpeboBanuii ®I'OC BO, OIOIT BO u yueOHoro miana mo HampasiaeHuto 06.03.01
buonorus.
[Ipencranennsic B [Iporpamme yenu TUCHMILTMHBL coomsemcmeayiom TpeOOBAHUSAM
®I'OC BO nanpasnenus no nHanpasiacHuro 06.03.01 buonorus. B cooTBETCTBUM C
[TporpaMMoii 3a TMCHUIUIMHOM «» 3aKpEIIeHbl 00MEeNnpoPeCCHOHANBHBIE H TTPO(ec-
CHUOHAIBHBIE KOMIETEHIMH. JlucuumimHa « MUKpOOHONIOTUst ¢ OCHOBAMHA HMMYHOJIO-
TUW» W TpeacTaBiicHHas [Iporpamma cnocobna peanuzosams KOMIETCHIIMIO B 00b-
SBJICHHBIX TPeOOBaHUsX. KOMIETEHIIUS He gbl3bisaenm comHeHusi B CBETE mpodeccro-
HAJIBHON 3HAYMMOCTH M COOTBETCTBUSI COACPKAHUIO TUCHMILUTUHBL « MUKpOOHOIOTHs
C OCHOBAMH UMMYHOJIOTHI
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1. Pesyaromamol 00yuenua, NPEeACTABICHHBIE B lIporpamme B Kareropusx
3HATh, YMETh, BIAJETh COOMEemMcmayom Cneuu(puKke U COACPNKAHUIO TUCLIMILTAHBL 1
0eMOHCMPUPYVION BO3MONICHOCHb TIONYYCHHS 3asIBJICHHBIX PE3YJIbTATOB.

2. OOwas TpyA0EMKOCTh TUCHUILIMHBI « MUKPOOMOJIOTHSI C OCHOBAMH MMMY-
HOJIOTUW) COCTABJISIET 3 3a4€THBIX eAMHALBI (108 yacoB).

3. HMHdopmanus 0 B3aMMOCBSI3M H3yYAEMBIX AACUUIUIMH U BOMPOCAM HCKITEO-
YeHUs TyOIMpOBaHUsl B COACPKAHUM TUCLMIUIMH coomeemcmeayem NEeACTBUTENbHO-
ctu. JlucuummHa « MUKpoOHOJIOTHS ¢ OCHOBAMH UMMYHOJIOTUI» HE B3aUMOCBSI3aHA
¢ apyrumu guctunimHamu OITOIT u YueOGHoro mimana mo HanmpasieHuto 06.03.01
buonorus, HanmpaBIeHHOCTh YTPABICHHE BOJHBIMA OMOJIOTMYECKHMMH PECYpPCaMMU,
['eHeTHKa KUBOTHBIX, PenpoaykTuBHAs OMOJOTUS W 3KOJIOTHSL KUBOTHBIX BO3MOXK-
HOCTh QyONHMpPOBaHUS B COAECP’KAHUM OTCYTCTBYET. J{MCLMIIMHA MPEAYCMaTPUBACT
HAIAYKUE CIICHUATBHBIX TPEOOBAHMH K BXOJHBIM 3HAHUSM, YMEHUSAM M KOMIICTEHIIM-
M CTYJEHTA, XOTS MOXET SIBJISATHCS MPEAICCTBYIOMICH I CHELMATBHBIX, TUCLH-
IUIMH, MCTIOJIB3YIOIINX 3HAHUS B 00JIACTH MUKPOOMOJIOTHH B MPO(PECCHOHATBHOM e-
ATELHOCTH OaKanaBpa.

4. TlpencraBnennas [Iporpamma mpeamnosiaracT UCNOAb30BAHUE COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJIOTHI, NCIOJNB3YEMBIC TPA PEAM3aALUN PA3JIMYHbIX BUAOB
yueOHOW paboTel. DopMbI 00PA30BATENBHBIX TEXHOJIOTHA coomeemcmeayiom Crenu-
(UKe TUCIUTIINHBIL.

5. Buasl, copepkanue U TpyA0EMKOCTb CAMOCTOSITENIBHOM PadOThI CTYJAEHTOB,
npeacTaBieHHbIe B [IporpamMme, coomsememeayiom TpeOOBAaHUSAM K MOJATOTOBKE BbI-
MyCKHUKOB, conepxkammMes B0 @I'OC BO no nanpasnenuto 06.03.01 buonorus.
[IpencrapneHnble U onucaHHble B [Iporpamme Qopmbl mexyuyeri OLCHKH 3HAHWIA
(ompoc, Kak B popMe 0OCY>KIEHUS OTACTBHBIX BOMPOCOB, TAK W BBICTYILJICHUS, U y4a-
CTHE B TEMATHYECCKUX AMCKYCCHUSX W TPYIIOBBIX OOCYXACHHUSX), COOMBEMCMEYIom
ceu(pUKe AMCUUIUIMHBI U TPEOOBAHUSM K BBIITYCKHUKAM.

dopma MPOMEKYTOYHOTO KOHTPOJIS 3HAHWUN CTYACHTOB, MPEAYCMOTPEHHAs
[TporpaMMoii, ocymecTBisieTcs B popMe 3K3aMeHa

dopMBl OLEHKK 3HAHW, TpeacTaBieHHble B [Iporpamme, coomsemcmeyiom
celM(pUKe AMCUUIUIMHBI U TPEOOBAHUSAM K BBITYCKHHKAM.

6. Y4eOHO-METOAUYECKOE 00ECNEYCHNUE AUCUUIUINHBI TPEICTABICHO. OCHOB-
HOW JUTEpaTypoil — 6 HCTOYHHUKOB (0a30BbIH YUeOHUK U yueOHOE mocoOue), 10noJ-
HUTENIBHON NUTEpaTypoil — 8 HauMEHOBaHWWA, W coomeemcmgeyem TPEeOOBAHUIM
®I'OC BO nanpasnenust 06.03.01 buosiorus

7. MarepualibHO-TEXHUYECKOE 00ECNEUCHHE TUCLUIUIMHBL coomeemcmeayent
cnenupuke AUCHUIUTHHBL « MUKPOOMOJIOTUS ¢ OCHOBAMH MMMYHOJIOTUW» U 00€cHe-
YMBAET HMCIIOJIb30BAHUE COBPEMEHHBIX 00PA30BATENBHBIX, B TOM YUCIIC WHTEPAKTHB-
HBIX METOJ0B OOYUYEHUSI.

8. Meroanueckne peKOMEHIAUMN CTYACHTAM U METOAMYECKUE PEKOMEH AU
NPENoAABATENSAM MO0 OPraHu3aly 00yUYECHHs MO JUCLMIUIMHE AT MPEACTABIEHUE O
cnenuduke oOydeHUs MO AUCUMIUIMHE «MUKpOOMOJIOTHs ¢ OCHOBAMH HMMMYHOJIO-
TUM» U coomeemcemeayiom cTanaapty no Hanpasienuto 06.03.01 buosorus.

OBIIME BLIBOJBI
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Ha ocHOBaHMYM MPOBENCHHON PELICH3UMHA MOKHO CAENATh 3aKIFOYECHUE, YTO Xa-
PaKTep, CTPYKTYypa U COAEpKaHUE padouei MporpaMMbl TUCHUILTMHBL «MHKpOOHO-
norus ¢ ocHoBamu ummyHosioruny GOI'OC OIIOII BO nmo nampasinenuro 06.03.01
OMOJIOTHsI TIO HAMPABJICHHOCTH YMPABIEHUE BOJHBIMH OMOJIOTHYECKUMHU peECypca-
MU, ['eHEeTHKa KUBOTHBIX, PenpoayKTHBHAs OMONOTHS M 3KOJOTUs KUBOTHBIX (KBa-
mudukanus (CTENEHb) BEIMYCKHUKA — OaKalaBp), pa3padoTaHHas CT. mper. Kadeapsl
MUKpPOOMOJIOTHM U UMMYHOJIoTAK, CHerupeBbiM [I.B, cOOTBETCTBYET TpeOOBAHMAM
OI'OC BO, coBpeMEHHBIM TPEOOBAaHHUSIM SKOHOMHUKH, PbIHKA TPY/1a MU MO3BOJIAT MPHU
€€ pean3alyy yCIemHo 00ecneunTh (POPMUPOBAHUE 3aBIIEHHBIX KOMITIETCHIUH.

Peuensent: Mocuna Jlrogmuna BnaaumuposHa 1.0.H., mpodeccop kapeapsl
9KOJIOrMH POCCHICKOro rocy1apcTBEHHOIO arpapHoro yausepeurera — MCXA uM.
K. A. Tumupszera (PTAY-MCXA um K. A. Tumupsizea «09» I/IIOH{?Q/ZS r.

e
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