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1 Hdesn u 3agaumn U3y4YeHHUs JUCUMILIMHBI (MOXYJIA).

1.1 Leab ocBOEHUSA AN CHUTIIAHBI.

Llenpro ocBOCHUS NUCIUILIMHEI "MIMMOOHIIM30BaHHBIC CUCTEMBI M OMOKaTaIH3" SIBISCTCS
dbopMHUpOBaHKE Y CTYICHTOB 00IIETTPOdEeCCHOHANBHBIX, a TAaK)Ke MPOPECCHOHATIBHBIX KOMIIETEH-
UM B MPOU3BOJICTBEHHOMN JNEATEIbHOCTH Y MPOIaraljia 3HaHWi, HalpaBJICHHbBIX HA PACIIMPEHUE
MIPEACTABICHUI O pa3HOOOpa3uu OMOJOTUYECKUX areHTOB, METO/IaX MX KyJIbTUBUPOBAHUS, TIEP-
CIIEKTUBAX UX MCIIOIH30BAHMS B UMMOOMIIN30BAaHHOM BH/IE B MUKPOOHOJIOTHYECKUX ¥ OMOTEXHO-
JIOTUYECKHUX TIPOU3BOJICTBAX, B TOM YHCJIE, C UCIIOIH30BAaHUEM COBPEMEHHOMU anmaparypsl U 000-
PYIOBaHWS JJIs BBITTOJIHEHUS] OMOJIOTHYECKHIX PA0OT MOCPECTBOM (PU3UKO-XUMUYECKUX METOIOB,
WCITOJIB3YEMBIMH JIJIS TTOJIYYCHUS, M IPUMEHEHHUS MMMOOMIIN30BaHHBIX CUCTEM.

NmvmoOuam3anmsi OMOJOTHYECKOTO areHTa SBIISIETCS KIFOUYEBHIM MOMEHTOM TIe€TepOreH-
HOTO OMOKaTaan3a, UCIO0JIb3yeMOro B HAYYHOM, POU3BOICTBEHHOM M METUITMHCKOM OTPACIISIX ve-
JIOBEYECKOH J1esTeNbHOCTH. VICKyCCTBEHHBIN TIEpEeBO/] 30HBI OMOJIOTMUYECKUX PEaKLni, €€ KOMIIO-
HEHTOB Ha IJIOCKOCTh TPAHHUIIBI pa3zelia IBYX (a3 KOpEHHBIM 00Pa30M MEHSIET CBOMCTBA CUCTEMBI
U JIaeT IIKUPOKOE TMOJIE Il MEXKIUCIUIUIMHAPHBIX UCCIICIOBAHUNA U MHHOBAIIMOHHOM JesTEIbHO-
cTH. B coBpeMeHHOM MUpe, UCIIOIB3YIONIEM HAaHOOMOTEXHOJOTUH, MMMOOWIH3AIIHS 1 OHOoKaTa-
JIN3 3aHUMAIOT MPOYHYIO HUIILY, TPEOYIONIYI0 0COO0T0 BHUMAaHUS BBUAY HapacTalolel akTyalb-
HOCTH.

1.2 3agaun AUCHUIJIUHBI.

3amaun OCBOCHHUSI TUCIUTLINHBI:

— cpopMHpOBaTH Y CTY/ICHTOB:

0a30Boe MBIILIEHUE, 00eCIeUnBaroIlee MPEACTaBICHUS O Pa3HOOOpa3ul OMOJOTHYECKIX
00BEKTOB, OCHOBAHHOE HA 3HAHWW OCHOBHBIX MPUHIIUIIOB, TIOJIXOI0B i TEXHOJOTUICCKUX aCIeK-
TOB TOJYYEHUS UMMOOUIN30BAaHHBIX OMOJIOTMYECKUX CUCTEM, TEOPETUUECKUX OCHOB (pepMeHTa-
TUBHOM KMHETHUKU,

CIOCOOHOCTH IOHUMATh 3HaUECHUE OMOPa3HOO0Opa3usl 171l yCTOMUMBOCTH Ouocepsl, mpe-
UMYIIECTBA MUKPOOHBIX CHHTE30B B T€TEPOTeHHOM CHCTEME, TTOIXO0/IbI K HX PealTU3allid, HCIIOb-
30BaHUIO TEX WJIM WHBIX METOJIOB M PE3yJIbTATOB HAYYHO-TIPAKTUYECKON JEATSILHOCTH B 001aCTH
MUKpPOOHOJIOTUH U OMOTEXHOJIOTHH;

CIIOCOOHOCTH HCIIOJIH30BATh METO Il HAOJFOICHHUS, OMMUCAHUS, UICHTU(UKAIINN, KITaCCH-
buKkanuu, KyTbTUBUPOBAHUS OMOJOTHYECKIX OOBEKTOB;

— pa3BUBATh y CTYJICHTOB YMEHUS UCIOJIL30BaTh COBPEMEHHYIO allaparypy U 000pyio-
BaHUeE JJIs1 BBIMIOJTHEHHs] OMOJIOTUYECKUX paboT;

— MOKa3aTh MEePCICKTUBBI IPUMEHEHUS HMMOOWMIIN30BaHHBIX (DEPMEHTOB M KJIETOK B pa3-
JUYHBIX OONACTIX KU3HEACSITENFHOCTH YelloBeKa (TPOMBIIUIEHHOCTh, MEUIIMHA, HayUYHbIE HC-
CJICIOBAHUS U T. 11.);

— pa3BUBaTh Y CTYJEHTOB HABBIKK PA0OTHI C YUeOHOM U HAyYHOU JTUTEPATYPOH.

1.3 MecTo AucuuIuInHbI (MOLYJIs1) B CTPYKTYpe 00pa3oBaTe/bHOM NPOrpaMMBbl.

JucuunnuHa "MMMoOunn3oBaHHbIe cUCTEMBI U OMOKaTanu3" OTHOCUTCSI K BapHaTUBHOM
yactu broka 1 "/Iucruruivael (Moaynu)" y4eOHOTO MIaHa.

Kypc "MimmoOunm3oBaHHBIE CUCTEMBI U OMOKaTanu3" BaXeH I CTYIACHTOB-MHUKPOOHO-
JIOTOB, CIIEUATU3UPYIOMIUXCS B 00J1aCTH OMOTEXHOJIOTHH U 0011ei Mukpoouonoruu. /i ycoe-
HUS Kypca CTYJIeHTY HeoOX0IMMO OPHEHTHPOBAThCA B MpoliemMax oluiei Mukpobuonoruu, Ono-
XUMHUH, (PU3NOJIOTUH MUKPOOPTraHU3MOB. VIMETh HaBBIKM CaMOCTOSTENILHOW paboTHI C IUTEpaTy-
pOM, BKIJIIOYasl NMEPUOJUYECKYI0 HAYUHYIO JUTEpaTypy MO OaKTEpHOJIOTHMH U OMOTEXHOJIOTHH, a
TaKXe HaBBIKM Pa0OTHI C 3JEKTPOHHBIMU CpeACTBaMHU HMH(pOpMaIyu. VM3ydeHHI0 AUCHUIUINHBI
"MIMMOOUIN30BaHHBIE CUCTEMBI U OMOKaTanu3 " MpeIIecTBYIOT TaKhe AUCLUUILINHBI, KaK "Xu-
mus", "®uzuka", "buoxumus", "MonekymnspHas Ouonorus”, "I'enetuka u cenekius”, "Mukpo-
Ouosorus", KOTOpble U3y4yaloTCsa, B TOM yucie, B paMmkax HampasieHus 06.03.01 «buonorusy».



Marepuansl AUCHUILUIMHBI UCTIONB3YIOTCS CTYIGHTAMHM B HAay4yHOM paboTe MpU MOATOTOBKE BBI-
MYCKHOM KBaTU(HUKAIIMOHHON paboThl (MarucTepcKoi AMCCEpTallMM) M KpaiiHe BaKHBI B OCY-
IIECTBJIEHUY NPAKTHUECKON AEATEIbHOCTH MarucTpa Ouojaoruu (MUKpOOHUOJIOTHH).

1.4 [lepeyeHb MIAHUPYEMBbIX Pe3yJbTATOB 00y4eHHsI 10 AUCUUIIMHE (MOYJII0), CO-
OTHECEHHBIX C IVIAHUPYEMBbIMHU pe3yJIbTaTaMM OCBOCHHSI 00Pa30BaTe/JbHOI MPOrPaMMBbl.

[TnanupyeMbIMu pe3yiabTaTaMi OOy4eHHUS MO JUCHUIUIMHE, SBISIOTCS 3HAHUS, YMEHMS,
BJIAJICHHSI U/WUJIH OTBIT JAEATEIIEHOCTH, XapaKTEPHU3YIOIIHUE TAIbl/ypOBHI (POPMHUPOBAHUS KOMIIE-
TEHIUI 1 00ecleynBaroIIie JOCTUKEHHE TIAHUPYEMbIX Pe3yJbTaTOB OCBOCHUS 00pa30BaTellb-
HOU porpaMMsl B 1iesioM. [lepedens kommneTeHmid, pOPMHUPYEMBIX B pe3yIbTaTe U3yUCHHS K C-
LUIUIMHBI, IPUBECH B Ta0JIULIEe

Ne Wupnekc | Copepxkanue koM- | B pe3ynprare uzyueHust yueOHON TUCIMITIIMHBI 00y4a-
(.| KOMIE- | TIeTCHIHH (nmm eé IOLIMECS TOJKHBI
" '| TeHnumM 4acTH) 3HATh YMeTh BJIA/IeTh
1. | OIIK-3 | rOTOBHOCTBIO HC- | OCHOBBI TEOPHH KYJIbTUBUPOBATh METOAaMHU
nonp30BaTh QyHIa- | (hepMeHTaTHUB- OCHOBHBIX IIPOAY- | HaOJIO/IEHUS,
MEHTajJbHblE OWO- | HOTO KaTajau3a; | LIEHTOB, UCIOJIb3Yy- | OIHUCAHMUA,
JIOTUYECKHE IpeJ- OCHOBHBIE IOUINXCS B UMMO- | HJIeHTH(]HKA-
CTaBJICHUs B cdepe HanpaBJIeHUs OUIIM30BAaHHOM LIUM, KJIacCU-
npoeCCHOHATTLHON | TPUMEHEHUS U BUJIC; CO3/1aBaTh bukanym,
NeSITeIbHOCTH Ul | pa3BUTUS OMOKa- | MPOCTble OMOKaTa- | KyJIbTUBUPO-
MOCTAaHOBKM M pe- | Tajm3a; ClocoObl | JHM3aTOPHI HA OC- | BaHUs OHOJIO-
LIEHUST HOBBIX 3a- | BBIYMCIEHMS OC- | HOBE HMMOOMIN30- TMYECKUX
nad HOBHBIX XapaKTe- | BaHHBIX OaKTepH- | OOBEKTOB, a
pUCTUK OMOKaTa- | aJbHbBIX KJIETOK, | TAaKXKe IUIaHH-
JUTUYECKON CU- | OLICHUBAaTh KOJU- pOBaHUS
CTeMbI WM (hep- | YECTBEHHO UX 3(- | MOCTAaHOBKH
MEHTa; TPUMEPHI (EeKTHBHOCTB; JKCIIEpU-
UCTIOJIb30BaHUS MEHTa C Uc-
MMMOOUITN30BaH- II0JIb30Ba-
HBIX CUCTEM HUEM UMMO-
OuIIN30BaH-
HOro 6uoIo-
THYECKOI0
areHTa
2. |IIK-1 CIIOCOOHOCTBIO TEOPETHYECKUE UCIIOJIB30BaTh CO- | METOAUKAMH
TBOPYECKU HCIOJb- HPEANOCHIIKU BPEMEHHYIO anMna- | 3KCIepHUMEeH-
30BaTh B HAY4YHOU U METO/OB, UC- paTypy u o0opyzio- | TaJbHOU U
MIPOU3BOJI- MOJIb3YEMBIX MPU | BaHUE JJIS BBIIOJ- IPOM3BO/I-
CTBEHHO-TEXHOJIO- CO3/1aHUM UMMO- | HEHUS Hay4HO-HC- | CTBEHHOII Jie-
TMYECKOU JiesiTeb- | OWIM30BAaHHBIX | CJIEJOBATENBbCKUX | STEIBHOCTH
HOCTH 3HaHMSI (yH- | CHCTEM C UCHOJb- | pPabOT B 00JACTH | HA COBPEMEH-
JAMEHTAJIbHBIX U | 30BaHUEM Hay4- | CO3[JaHHUS UMMOOH- | HOM OHOJIO-
MPUKJIAHBIX pa3jie- | HOro o00pyaoBa- | JH30BAaHHBIX CH- TUYECKOM
JIOB JTUCLUIUINH HUS cTeM u Ouokara- obopyznoBa-
(Monyeit), ompee- m3a HUU
JAIOMIMX — Harpas-
JIEHHOCTh (po-
¢up) nporpamMmbl
MarucTpaTypsl




2. CTpyKTypa U copep:KaHue TUCHUIIHHBI.

2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHMILIMHBI IO BHAaM padoT.

OO6mast Tpy10EMKOCTh TUCIMIUIMHBI cocTaBisgeT 33a4.e/. (108 wacoB), ux pacnpenencHue
0 BHJIaM pa0oT MPEICTaBICHO B TabIuUIe

Bun yaeOHO# paboThI Bcero | Cemectpnr
Ya- (dachr)
COB 2

KonTakTHas paﬁoTa, B TOM 4YHUCJIE

AyIuTOpHBIE 3aHATHS (BCEro): 24 24 -

3anarus JICKITMOHHOI'O THUIIAa 6 6 -

3aHATHS CEMUHAPCKOTO TUIA (CEMUHAPBI, IPAKTUYECKUE 3aHATHUS) - — -

JlaBoparopHble 3aHATHS 18 18 -

HNuas konTakTHasi padora:

KoHnTtpoib camocTositenbHOM padoTsl (KCP) - — -

[Tpomexyrounas arrectanus (MKP) 0,3 0,3 -

CamocrosiTesibHast padoTa, B TOM YUCJIe -

B ToM uucie:

Kypcosasa paboma - - -
IIpopabomka yuebnoco (meopemuueckoeo) mamepuana 21 21 -
Buvinonanenue unousuoyanvrvix 3a0anuii (n0020moska coodouerul, 3 3 )
npesenmayuii)
Peghepam 8 8 -
[ToaroroBKa K TEKyIeMy KOHTPOJIIO 20 20 -
KonTpous:
[ToaroroBka K 3K3amMeHy 26,7 26,7 -
OO0mas Tpy10eMKOCTh yac. 108 108 -

B TOM YHCJIe KOHTAKTHas padoTa 24,3 24,3 -

3a4. ef. 3 3 -

2.2 CTpyKTypa AMCUMIIIMHbI:
Pacnpenenenue Bu10B yueOHON pabOThI M UX TPYJOEMKOCTHU IO pa3JienaM JAUCIUIITUHBI.
Pazensl AMCHMILTUHEBL, U3ydaeMbIe B 2 ceMecTpe (ouHas hopma)

KommaecTBo yacos

Brea-
Ne HaumenoBanue pa3zzaenon AyauTopHas paboTa yAuTOp-
Bcero Has pa-

6ota

JI 113 JIP CPC

HmMoOmm3anus OMoI0THYECKHX 00b-
ekToB B Onocdepe u rexuochepe. [lons-
1 THE, IPUHIUIIBI U POJIb UMMOOUITN3A- 15 1 — 4 10
1uu. PaznooOpasue MeTo10B UMMOOU-

JIA3aIUH.




KonmaectBo gyacos
Brea-
Ne HanmenoBanue pasnenos AyautopHasi pabota YAHUTOP-
Bcero Hasd pa-
6orta
JI 113 JIP CPC
AncopOnroHHas UMMOOMITH3AIHS KaK
2 | 6a30BBIi METOJ MPOCTPAHCTBEHHOTO 3a- 15 1 — 4 10
KpeTIeHUsT OMOJIOTHUCKUX OOBEKTOB.
Pa3nooOpazue MeTo10B 00BEMHOM HM-
MOOMIH3AIY OHOIOTHYECKUX 00bEK-
3 15 1 - 4 10
TOB. bronornyeckue areHThHl B UMMOOU-
JIN30BAaHHBIX CHCTEMaX.
NMMmo0OunIn30BaHbie OMOIOIrHYCCKHIE
4 13 1 - 2 10
00BEKTEI B OMOKaTaIu3e.
HMMoOMIN30BaHHbIE OMOIOTHYECKHE
CUCTEMBI B pa3lIMIHBIX chepax mpume-
5 HeHus. MeTtogudeckue Noaxoanl K co- 13 1 — 2 10
3/IaHUIO U OUOJIOTMYECKUN HHCTPYMEH-
Tapuil.
MukpoOHBIE TOTUTMBHEIC 3JICMEHTHI KaK
6 AJIEKTPOTEHHBIC UMMOOMIM30BaHHBIC 10 1 B 9 7
cucteMbl. CIocoOBI HCCISIOBAHUS UM-
MOOWMIN30BaHHBIX CHCTEM.
Hmoeo no oucyunaune: 6 - 18 57

[Tpumeuanwne: JI — nexnuu, 113 — npaktudeckue 3anstus / cemuHapsl, JIP — maboparoprsie 3austus, CPC
— caMocCTosTeNbHas paboTa CTyeHTa

2.3 Conep:kanue pa3ieioB JUCHUILIMHBI:
2.3.1 3ansaTHS JEKIIMOHHOI0 THIIA.

€KTOB B Ouocdepe u
texunocdepe. [lons-
TUC, IPUHIUIIBI 1
poIIL UMMOOUITH3a-
. Paznoobpasue
METOJIOB IMMOOHIIN-
3aIlHH.

HOE COCTOSIHME KaK OCHOBHasl (hopMa CyIIeCTBOBAaHUS OHOpas-
HOOOpa3us MPOKAPUOT B TIPUPOJIC, 0OSCIICUNBAOIIAS YCTONYIH-
BOCTh Onoctepsl. MUKpOOHbIE OMOIJIEHKH KaK CTPYKTYpHbIE
(opmbl, oOecTieunBaroLMe CTAOMIBHOCT TPOKAPUOTHOTO KOM-
noHeHTa Ouochepsl. PazHooOpazue OMOIOTHYECKHX areHTOB
(k1eTKH, (PepMEHTHI, OMOIOTHYECKHE MOJIEKYJIBI), ITOJIBEprae-
MBIX IMMOOUIH3aMU. MUKpPOOHBIE KIETKH KaK OOBEKT UM-
MoOmnu3anuu. CBONWCTBA MOBEPXHOCTH KIIETOK, BIHSIOLINE
Ha CIIOCOOHOCTh K MMMOOMIIM3AIMY B PA3IMYHBIX YCIOBHUSX.
Bnusiaue nMMoOMIM3aluu Ha CBOMCTBA OMOJIOTHYECKOTO
arerTa. Kimaccudukamus cnoco60B ”MMOOUITH3AITIH.

®opmMma
Hanvenosarne Coneprxanue paszeinna TEKYILETO
No paznena p P ym
KOHTPOJISI
1 2 3 4
1. NmmoOunm3zanus |Onpenenenue moHATUS uMMoounu3anusa. CBoicTBa UMMO-| Y CTHBIN
OMOJIOTUYECKUX 00b-|OUIM30BaHHBIX OMOJOTHUECKUX CHUCTeM. MIMMOOWIM30BaH-| OIPOC




®opmMma

€KTbI B OMOKAaTaIN3eE.

MeTphl (hepMEHTATUBHBIX peakuuil. BnusHue nummoounmnsa-
LIUU Ha CTPYKTYpY U pyHKIMH pepmMeHToB. DPPeKThl pac-
MpeeNICHIs PeareHTOB MPH KaTaJln3e UMMOOMIN30BAaHHBIMH
¢depmentamu. OcoOeHHOCTH (YHKIIMOHUPOBAHUS KJIETOY-
HBIX UMMOOMIN30BaHHBIX cucteM. Juddy3Hpie orpanuye-
Hus. [IprMeHeHne MMMOOMITN30BaHHBIX CHCTEM M OMOKaTaIn3a
B IIPOU3BOACTBEHHBIX, AHATUTUYECKUX ¥ MEUIIMHCKHUX LETAX.
[IpombliuIeHHBIE POLECCHI ¢ MCTOIb30BAHUEM NMMOOMIIN30-
BaHHBIX (pepMEHTOB U KiIeTok. CoBpeMeHHOe 00Opy/IOBaHHE.
buokaranus B TOHKOM OpraHn4eckoM cuHrese. Mcnonb3yemast
OMOTEXHOJIOTMYECKasl armaparypa U OHOJIOTMYECKHE AareHTBHI.

Hanverosanue Copepxanue pazzena TEKYILETro
Ne paszaena
KOHTPOJIS
1 2 3 4
2. |AncopOrmonHas M- |AacopOIrOHHAS IMMOOMITH3AIIHS KIETOK U (DepMEHTOB Kak| Y CTHBIN
MOOMIM3aIMs KaK |HanGoJee pacpoCTPaHEHHbIH METOI UKCaluK Guooruye-| OMpoC
0a30BbIi METON  |ckux 0OBEKTOB HA IPAHHIE pasjeia AByX (a3. OCHOBHbIC
HPOCTPAHCTBEHHOTO |pynip1 gocuTenei, NCIOIb3yEMbIX IPU aJCOPOLMOHHON M-
3aKperUIeHus GuoIo- MoOumu3anuu (opraHu4ecKkue, HeopraHudeckue, mojuMep-
TUYCKUX OOBEKTOB.
HbI€, HU3KOMOJIEKYJISIPHbIE, IPUPOHBIE U CUHTETUYECKUE).
Ouznyeckue MPUHIUIBI aJCOPOLIMOHHON UMMOOUIN3ALINY.
Teopus Jlepsruna-Jlannay-Bepses-O6eppuka. [Ipucnoco6-
JICHUSI POKAPUOT JUIsl UMMOOWIM3ALMK Ha TTOBEPXHOCTSIX B
€CTECTBEHHBIX YCIOBHSIX.

3. |Pa3nooOpasue mMeTo- [Pa3HOBUIHOCTH (DPU3MUECKUX METOJOB O0BEMHONH MMMOOH-| Y CTHBIN
0B 00BEMHOM M- |TU3aIiy KJICTOK W dbepmenToB. UMMoOMIM3aIus KJIETOK u| OMNPOC
MoOuM3aKuy 61o- (hepMEHTOB BKJIIFOUCHUEM B IMOJIUMEP — HMMOOMIIM3AIUS B
JIOTHYECKUX 00BEK- rejad, MeEMOpaHbI, BOJIIOKHA, TUIOCOMBI. OCHOBHBIE BHIBI U
TOB. BHONIOTHYECKHE | 07y MOJINMEPOB, MPUMEHIEMBIX I UMMOOUIIN3AIUU
areHTbl B UMMOOH- .
H3OBANHEL CHCTE OuoJornuecknux 00beKTOB. Du3nyeckas MUMMOOUTU3AIMUS:

MAX. MUKpOKancyiaupoBanue ¢epmeHtoB. HMmmoOunuzanus B

IByX(a3zHble CUCTEMbl. XUMUYECKUE METOIbl UMMOOUITH3a-
1M1 KJIETOK U ()epMEHTOB (KOBAJIEHTHOE CBs3bIBaHUE). Me-
XaHU3M CILIKBKHU KJIETOK TIIyTapOBBIM aJIbICTHIOM.
MeTtob1 IONyueHus: OMOIOTUYECKOTO areHTa: KyJIbTUBUPO-
BaHHWE MUKPOOPTaHU3MOB, PACTUTENHHBIX U KUBOTHBIX KJIe-
ToK. Crioco0b! KynbTuBUpOoBaHus. COBpEMEHHBIN OUOIOTH-
YeCKUN MHCTPYMEHTApH, MPUMEHSIeMbIN ISl TIIyOMHHOTO
KYJIbTHBHPOBAHUS MUKPOOPTAaHU3MOB. MeETObI TTOTyUeHUS
MIEPBUYHBIX M BTOPHYHBIX METaOOJIMTOB: BBIICIICHUE (ep-
MEHTOB U JIPYTUX OMOMOJIEKYJI U3 JKHJIKOW KYJIbTYPBI TIPU
TIyOMHHOM KYJIbTHBUPOBAHHH.

4. | Ummob6unu3oBanble |[KHHETHKO-TEpMOAMHAMUYECKHE 3aKOHOMEPHOCTH KaTanu3a| Y CTHBIH
OHOJIOrnYECKUe 00b-|UMMOOUIM30BAHHBIMH (depMeHTaMu: KHMHETHYecKHe Mapa-| OIpocC




®opmMma
Hanvenosanne ConeprxaHue pasaeina TEKVYIIETO
Ne paszaena p P yu
KOHTPOJIS
1 2 3 4
Buotpanchopmanus coeqMHEHNH CTEPOUIHON PUPOJIBI AKTH-
HOOAKTEpHsIMU KaK PHMEp OMOJIOTHYECKHX CHHTE30B.

5.  |MmmoOunuzoBanHbie IMMOOHIN30BaHHbIE OaKTepUalIbHbIE Mpenaparhl Ui )KUBOT-| Y CTHBIN
OMOJOTUYECKHE CU- HOBOJICTBA, paCTCHUEBO/CTBA, 3KOJIOTHYECKON OMOTEXHOJIOIUH.| OIPOC
CTCMBI B PA3JIMYHBIX | A 1cOpOIIMOHHO MMMOOMJIM30BAaHHbBIC aKTHHOOAKTEPHU B OWO-

cepax PUMEHE- | nenveranmy HedTe3arPS3HEHHBIX OOBEKTOB.

Husl. Metommaeckne |y o6umisoanmbie (bepMeHTHBIE MpernapaThl Kak OMOKaTaH-
MOJIXO/IBI K CO3/1a-

3aTOpbl U JIEKapCTBEHHbIE cpeacTBa. IMMoOmm3aus Kak cro-
HUIO B OUOJIoTHnYe-

. co0 crabmm3anmy OHOIOTHYECKIX MOJICKYII TIPH XPaHSHUH U
CKHI MHCTpYMEHTA-

puid TPAaHCIOPTHUPOBKE Ha IMPHUMEpPE aMIUIMKOHOB reHa 16s RNA.

MexaHuyeckoe B3aMMOJCHCTBHE aHTUTE€H-aHTUTENO MJis

MIPOCTPAHCTBEHHOT'O Pa3/IelIeHUs] UCCIEAYEMBIX OHOIOTHYe-

CKUX 00BEKTOB MPpU UMMYyHOpepMeHTHOM aHanu3e. UMmyHo-

(hepMEHTHBIN aHAIN3 U €TO UCTIOIb30BaHUE B MeauIHe. iMMo-

OuWnu3anysl aHTUTEN MPU MPOBEACHHH HUMMYHO()EPMEHTHOrO

aHam3a; npuHIMn Metoaa MDA, criocoOb! ISTEKIHHN, UCTIONb-

3yemast armaparypa. IMmoOmm3anms crieiupryecKux aHTure-

HOB TIPY HEMIPSIMOM UMMYHO(DEPMEHTHOM aHAIIU3E: MPUHIIHIT

METO/1a, CrIoCcoOBI ACTEKIMU, UCTIOIb3yeMasi armaparypa. buo-

YUIIBL: 00I1Iee MOHATHE U IPUMEpPBI prMeHeHusl. buomomuHec-

LEHTHBIH aHaM3. OOBEKTHI M METOIbI TIPH CO3/IaHUU OMOYHIIOB.

6. MuxkpoOusbie Torn- |MUKpOOHBIE TOIUTMBHBIE SJIEMEHTHI O€3MEANATOPHOrO TUIIA| Y CTHBIN
JMBHBIC DJIEMEHTBl |Ha OCHOBE MMMOOMJIM30BAHHBIX 3JIEKTPOTr€HHBIX MUKpPOOp-| OIPOC
KaK caMOCOOHMPAO- |rapm3moB. VICIIONb30BaHNE HMMOOMIH3AIMN GHOIOTHYECKOTO
IIeCs MMMOOMIINZ0-|areyra B 5eKTPOXMMHUYECKHX CHCTEMAX: GHOCEHCOPBI U OHO-

BAHHBIC CHCTEMBL. |, exrpoanamms. CosgaHme MPOCTEHIIMX MMMOOHIH30BAHHbIX
CnocoOslI uccneno-
OMOANIEKTPOXUMHYECKUX CUCTEM Ha IMIPUMEPE MUKPOOHOTO TOTI-
BaHUsI UMMOOUITN30-
JIMBHOTO »JieMeHTa MeMOpaHHoro Tumna. CrocoObl BU3yaln3a-
BaHHBIX CHUCTEM.
1[I OMOJIOTUYECKHX OO BEKTOB, MMMOOHIM30BAaHHBIX HA HEMPO-
3payHbIX HOCUTENSIX — JIIOMUHECIIEHTHAs! MUKPOCKOMHS B OTpa-
KEHHOM cBeTe. Vcnonbzyemoe o0opyioBaHue.
2.3.2 3aHATHSA CEMHHAPCKOI0 TUIA.
3aHATUSA CEMUHAPCKOTO TUIIA — HE TPETYCMOTPEHBI
2.3.3 JlaGopaTopHble 3aHATHSI.
HaumenoBanue nabopatopHbsix padboT dopma

Ne TEKYILEro

KOHTPOJIS
1 3 4




1. | NmmoOunm3aius Ouonornueckux o0beKToB B Onocdepe u rexHochepe Ha
npumMepe O6aKTepuaabHEIX OMOIIEHOK ¥ MMMOOMIIM30BaHHOM 2JIEKTPOreHHoM | KoytokBruym
MHUKPO]IIOPHI. Nel
2. | Meroapl nony4yeHus OMOJOTUYECKUX areHTOB AJI1 UMMOOMIN3aIK. 3Ha-
KOMCTBO C OCHOBHBIMH METOJIaMU HapaOOTKH Onomacchl OakTepuil, alanTu- KOHHJ%KZBHYM
POBAHHOU JJIsI TOCTEAYIONIEH HMMOOMITH3AIIHH. h
3. | AncopOiuonHas nMMoOmm3anus 6akrepuii. Iluratensuelie cpeas! u 61o-
TEXHOJIOTHYECKas anmnaparypa, UCIoIb3yeMble sl TTyOUHHOTO KyJIbTHBH-
poBaHMsI MUKpOOpranu3mMoB. CBOWCTBA KyJbTYp, ONPEAEIISIONINE BO3MOXK- KomﬁgBHyM
HOCTb UX UMMOOMIIN3alUU. MeTobl OLIEHKH POCTa KyJIbTyp. 3aKiiaaKa B
OTIbITA 110 TOMYYEHUI0 OMOMACChI TPOAYLIEHTOB.
4. Hocurenu nns ancopOuuoHHON IMMOOWIN3AMA ¥ METOAbI TIOJTyYEHUS
MPOCTEHIIINX IMMOOMIN30BAHHBIX CUCTEM. 3HAKOMCTBO C METOJIaMH OT/Ie-
neHus: 6aKTepuaNIbHON OMOMACCHI OT CPEJIbI POCTA, OTMBIBKU OT OCTaTKOB KOHJ})(ZBHYM
Cpensl KyIbTHBUpPOBaHUs. [locTaHOBKA aICOPOITMOHHON MMMOOWITH3AIHH h
OakTepuanbHBIX KJIETOK Ha TBEPAOM HOCHUTEJIE.
5. |PazHOBuAHOCTH U3NYECKUX METOJ0B 00BEMHOM MMMOOUITU3AIIUHU KIETOK U KomtokBiyM
(dbepmenToB. OCHOBHBIE BU/IBI M CBOMCTBA MOJIMMEPOB, IPUMEHSIEMBIX IS Nos
AMMOOMIIN3ALA OUOJIOrNYECKUX OOBEKTOB. -
6. | [loctaHOBKAa MMMOOMIM3AIIMH BKIFOYCHUEM B arapoBbii reib. Onenka xu3- | Komioksuym
HECIIOCOOHOCTH aJICOPOIIMOHHO MMMOOMIIN30BAHHBIX KIIETOK. Ne6
7. JleMoHCTpanust OMOJIOTUIECKH areHTOB, UCIOJIB3YEMBIX IS Pa3pabOTKu Kosmmoksuym
O6unokaTanuzaTopa. OeHKa aKTUBHOCTH JICHCTBYIONIEH HUMMOOMIN30BAHHOM No7
CUCTEMBI.
8. | Nmmobumi30BaHHbIE OHOTOTUYECKIE CUCTEMBI B UMMYHO(epMeHTHOM aHamze. | KomnokBuym
Jlerekimis B3aMMOACHCTBISI aHTUT€H-aHTUTENIO PA3IMYHBIMIA METO/IAMH. Neo8
9. | PaGoTta MUKPOOHOTO TOIJIMBHOTO 3JeMeHTa. JleMoHCTpalus paboTsl Ipo-
CTeiIero MMMOOMIM30BAHHOTO OMOCEHCOpa. DKCIEPUMEHT 10 U3YYECHUIO Kormtoksiy
BJIMSTHUS KOHIICHTPAIIMH TJIFOKO3bI B CpeJie Ha MOTSHITHAII, TCHEPUPYEMBIN No9
KJIETKaMH B MUKPOOHOM TOTUTMBHOM 3JIeMeHTe. Busyanuzaius nMMoOnIIH-
30BaHHBIX KJIETOK P MIOMOIIH JTFOMHUHECIICHTHOW MUKPOCKOIIHH.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBbie paboThl — HE TPeAyCMOTPEHBI

2.4 TlepedyeHb Y4eOHO-METOAMYECKOr0 O0ecneYeHHs VI CAMOCTOATEbHON padoThl
o0y4aromuxcs Mo JMCHUIIHHE (MOAYJII0)

No

Bux CPC

[lepeueHp yueOHO-METOMUECKOT0 00ecieueH s JUCIUIUIMHBI 110
BBITIOJTHEHUIO CaMOCTOSITETIbHOU paboThl

2 3

IloaroroBka k ycT-
HOMY OIIPOCY, KOJLIO-
KBUYMY, HaIllUCAHUIO

pedepata CdVY, 2014. - 60 c.

CTO 4.2-07-2012 Cucrema MeHeKMeHTa KayecTBa. O0mue
TpeOOBaHUS K TOCTPOCHHUIO, U3TIOKEHUIO U O(hOPMIIEHUIO JOKY-
MEHTOB y4eOHO# aesTenpHOCTU. — [lepen3nanue. — KpacHosipck:




Meroanueckue ykazaHus 110 OpraHU3alui CaMOCTOSATEIIbHOM pa-
OOTBI CTYJIEHTOB, YTBEPXKIACHHbIE Kadeapoi TeHETUKH, MUKPO-
OMOJIOTUH U OMOTEXHOIOTHHU. IPOTOKONI No 21 « 26 » uroHs
2017 r

Y4eOHO-METOIUYECKUE MaTepuasbl JUIsl CaMOCTOSITENIbHOM PadOThl 00ydaroIUXCs U3
yrciia UHBAJIUIOB U JIML C OFPaHUYEHHBIMU BO3MOXHOCTSIMHU 310poBbs (OB3)MoryT npenocras-

JAThCA B hopMax,

Q/IaTITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbS U BOCTIPUATHS HHPOPMALIUH:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:
— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopme

OJICKTPOHHOI'O JOKYMCHTA,

J1Jis U1 ¢ HApYIICHUSIMH CITyXa:
— B IIeYaTHOM opme,

— B (popme

QJICKTPOHHOI'O JOKYMCHTA.

JI7st LT ¢ HAPYIICHUSIME OTTOPHO-IBUTATEIILHOTO arllapara:
— B mieyaTHOU hopme,

— B popMme

OJICKTPOHHOI'O JOKYMCHTA,

HaHHHﬁ MEPpEUYCHb MOKCET OBITE KOHKPCTU3HUPOBAH B 3dBUCUMOCTHU OT KOHTHHI'CHTA 06y-

Haromuxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.

[Ipu peanuzauuu yueOHON pabOThI 10 OCBOCHUIO Kypca "MIMMOOMIN30BaHHbBIE CUCTEMBI U
Onokaranu3" UCIOJIB3YIOTCSI COBPEMEHHBIE 00pPa30BaTEIbHbBIC TEXHOJIOTHH:

HHPOPMAIIMOHHO-KOMMYHHUKAI[MOHHBIC TEXHOJIOTHH;
IMIPOCKTHBIC METO/AbL 06y‘IGHI/I$[;

HCCIIEI0BATEIBCKUE METO/IbI B O0YUCHUH;
poOJIeMHOE 00yUYCHHE

Ce- Bupn 3a- Hcnonp3yeMble HHTEPAKTUBHBIE 00pa30BaTeIbHbIE TEXHOIOTHH Kon-Bo
mectp | Hatus (J1, 4acoB
JIP, 113)
2 JIP PaboTa B MasIbIX Ipymmax c 1efbio 00CyXAeHUsI OTBETOB Ha mnpeaso- | 14

YKEHHBIE JJI1 CAMOCTOSITENIbHOIM pabOThl BOIIPOCHI [10 TEME 3aHATHUS.

KOHTPOJIMPYEMBIE MPENOIaBATEIEM TUCKYCCUH 110 TEMAM:

1. IIpeumymiecTBa U HEJOCTaTKU MMMOOWIIM30BAaHHBIX CHCTEM IIO

CPaBHEHHIO CO CBOOOHBIM OMOJIOIMYECKHM ar€HTOM.

2. Pa3zpaboTka HOBBIX UMMOOMIIN30BAHHBIX CUCTEM.

3. UMMoOunn30BaHHbIE OHONpEnapaThl, MEPCIEKTUBBI UX MTPOU3BO/I-

CTBa U IPUMEHEHHUSI.

4. imMoOuIM30BaHHbIE OUOIIpenapatsl A NepepaboTKU OTXO0B U

OUYHCTKU CTOYHBIX BOJI.

5. IIpou3BOACTBA U TEXHOJIOTUH, MCIOIB3YIOIME UMMOOMIN30BaH-

Hble (popM OMOJIOTUYECKOTO areHTa.

[ToaroroBka cryaeHTaMu MyJIbTUMEIUUHBIX MPE3ECHTAUN IO TEMaM:

— HmmoOunu3oBaHHBIE CUCTEMBI B Orocdepe;

— baktepuanpHble OMOTUIEHKH Kak (hopMa OpraHU3aIli MUKPOO-
HOTO MHDA;

— IIpou3BoaCTBO NMMOOMIM30BAHHBIX OHOIIPENIApaTOB;

— HauanpHble cTagum B3auMOJICHCTBUS OaKTepUATBLHOMN KIETKU C
IIOBEPXHOCTHIO;

— Ilpucnocobnenus npokapuoT A GUKCAUU Ha TOBEPXHOCTH
pazznena ¢as;




Ce- Bun 3a- Hcnonb3yemble HHTEPAaKTHBHBIE 00pa30BaTEIbHbIC TEXHOIOTUH Kon-Bo
mectp | Hsrus (J1, 4acoB
JIP, I13)

— CoBpemeHnHas anmnaparypa 111 HapaOOTKH OHMOJIOTHYECKOTO
areHTa JjIs UIMMOOWIIM3aIINK;

— Hocurenu, ucnosb3yemplie Juisi AMMOOUITU3AINH KIETOK;

— Pa3Ho0Opa3ue OMOTOTNYECKUX areHTOB, HCIIOJIB3YEMBbIX IS CO-
37aHKsT UIMMOOMIN30BaHHBIX CHCTEM;

—  HMmmyHO(MepMeHTHBIN 1 UMMYHO]IIOOPECIICHTHBINA aHATIU3 C UC-
MOJIb30BaHUEM TPEABAPUTEIIBHOM MMMOOMIN3AIlUY aHTUTE-
HOB/aHTUTEIL;

—  HWmvmoOmmm3zanus JJTHK;

—  HMMmMmoOunu3anus B reiu;

— Henocratku ancopOUMOHHON UMMOOHIN3AITNY;

— Kononunzanus 6akrepusiMu NoBEpXHOCTH;

— CmocoObI 60pbOBI ¢ HEXKENATETLHOH UMMOOMIH3AIel OaKTe-
pHUH HA IOBEPXHOCTX;

— VmmoOun3oBaHHBIE OMOKATATN3aTOPBI

Uroro 18

HJ’IH JiuL € OrpaHUYCHHBIMH BO3MOKHOCTSAMHU 300POBBA NPECAYCMOTPEHA OpraHU3alluAd
KOHCYJIBTaIlI/IfI C UCITIOJIb30BaAHHEM BHCKTpOHHOfI IIOYThI.

4. OneHoO4YHbIE CPEACTBA VISl TEKYLEr0 KOHTPOJISI YCIIeBAeMOCTH U ITPOMEKYTOYHOM
aTTecTalnuu.

4.1®DoH] 01IeHOYHBIX CPEACTB /AJIsl POBeIeHUs] TEKYIIEro KOHTPOJIS.

Texkymmii KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS (DPPOHTAILHO HA KAKAOM 3aHITHU IS
oTpeieNieHus] TEOPETUYECKOM MOrOTOBKH K J1a00paTOPHBIM paboTaM B BUJIE YCTHOTO OIIPOca, KO-
TOPBIN OIIEHUBAETCS IO MATUOAUIBHOMN IIKAJIE, a TAK)KE C MMOMOIIBIO JOKJIAI0B U KOJUIOKBUYMOB.

IlepeueHb BONPOCOB /1JI1 YCTHOTO KOHTPOJISAA 3HAHMI CTY/1I€HTOB:

Tema 1: UMmoOnam3anus 6moorudecknx 00beKToB B Onocgepe u texnochepe. [lonsTue,
NPUHIHUIIBI U POJIb UMMOOUIM3anuu. Paznoo0pa3ue MeT010B MMMOOMIU3ALMH.

Bomnpock! 11 moAroTOBKH:

1. Onpenenenne NOHATHS UMMOOUITU3ALIHS.

2. CpoiicTBa MMMOOMIM30BaHHBIX OMOJIOTMYECKHX CHCTEM.

3. IMMoOMIM30BaHHOE COCTOSTHUE KaK OCHOBHAs (popMa cyliecTBOBaHUs OMOpa3HO00pa3us mMpo-
KapHoT B IIpUpo/ie, o0ecreynBaroas yCToMaMBOCTh Onochepsl.

4. MukpoOHble OMOIUIEHKU KaK CTPYKTypHBbIE (hOpMBbI, 0OecrieuynBaroIiye cCTabuiIbHOCTb MPOKa-
PHOTHOTO KOMITOHEHTa Orochepsl.

5. Pa3znooOpazue OMOIOTrHYeCcCKUX areHTOB (KIETKU, PepMEHTHI, OMOJIOTHUECKUE MOJIEKYJIbI ), TIOI-
BEpracMbIX UMMOOMITU3AIIH.

Tema 2: AncopOMOHHAS UMMOOWIM3ALUA KaK 0a30Bblii MeTO] NMPOCTPAHCTBEHHOIO 3a-
KpenJieHusi 0M0JIOrH4eCKUX 00bEeKTOB.

Bonpocs! 11t moAroTOBKH:

1. AncopOrmoHHass IMMOOMIH3AIIHS KJIETOK M (PEPMEHTOB KaK HauboJee pacipoCTpaHEeHHBIH Me-
ToA (UKcaMK OMOJIOTHIECKUX O0OBEKTOB Ha TPAaHUIIEC pasziena AByX (das.

2. OCHOBHBIE BUJIbI HOCUTEIEH, UCTIONB3YEMBIX TIPH aJICOPOITMOHHON MMMOOMIH3AIK (OpraHu-

YeCKUe, HEOPraHUYECKUE, NOJTUMEPHbIE, HU3KOMOJIEKYIISIPHBIE, TPUPOIHBIE U CHHTETHYECKHE).

duznyecKue MPUHIUIBI aACOPOIIMOHHON UMMOOUITH3AIIH.

Teopus [epsruna-Jlannay-Bepses-O6epBuka.

~ow



Tema 3: PazHooOpa3ue mMeT010B 00bEeMHOH MMMOOMIHM3ANMUN OMOJIOTHYECKHX O00BEKTOB.
Buosornyeckue areHThl B UMMOOMIM30BAHHBIX CHCTEMAX.

Bonpocs! 1t moAroToBKH:

1. Pa3HOBUAHOCTH (PU3NIECKUX METOJIOB OOBEMHON MMMOOMITH3AINH KJIETOK U ()EPMEHTOB.

2. UmmoOunu3anus KIeToK U (pepMEHTOB BKJIIOYEHHEM B MOJMMEpP — HUMMOOWIM3ALNS B Tely,
MeMOpaHbl, BOJIOKHA, JINTIOCOMBI.

3. MeToapl moixydeHusi OMOJIOrMYECKOT0 areHTa: KyJIbTHBHPOBAHHE MUKPOOPTraHU3MOB, PacTU-
TEBHBIX U KUBOTHBIX KIIETOK.

4. CnocoObl KynbTHBHpOBaHUs. COBPEMEHHBIM OMOJIOTHYSCKUNA WHCTPYMEHTApHH, IMPHUMEHSE-
MBI JJIs TIIYyOMHHOTO KYJIbTUBUPOBAHMSI MUKPOOPTaHU3MOB.

5. MeTozp! nosydeHus MepBUYHBIX U BTOPUYHBIX META0OJIUTOB: BbIJc/IeHNE (DEPMEHTOB U IpY-
TUX OMOMOJICKYI U3 JKUJKON KYIbTYpBI IPH IITYOMHHOM KYJIbTHUBHPOBAHUH.

Tema 4: UMmMoOnIM30BaHHbIE 0MOJI0THYEeCKHE 00bEKTHI B OHOKaTaIu3e.

Bomnpocs! 115 noAroTOBKU:

1. Bnusare IMMOOUITU3AIMK HA CTPYKTYPY ¥ GYHKIIUHA (PEPMEHTOB.

2. DddexTsl pacnpeaeNeHHs peareHToB P KaTajln3e UMMOOMIN30BaHHBIMH (DEPMEHTAMH.

3. OcobeHHoCcTH (PYHKIIMOHUPOBAHUS KIETOYHBIX MMMOOMIM30BaHHBIX cucteM. Juddysnbie
OTpaHUYCHUSI.

4. TlpumeHeHrne UMMOOWIIN30BaHHBIX CUCTEM M OMOKAaTallu3a B MPOU3BOJICTBEHHBIX, aHATUTHYECKUX
Y METUIIMHCKUX TICTISIX.

5. IIpombliieHHbIE TPOIIECCH C HCMOIB30BaHMEM HMMOOMIM30BaHHbBIX (hepMEHTOB U KileToK. CoBpe-
MEHHOE 000PYIOBaHHE.

Tema 5: UMMoOM/IM30BaHHBIE OM0JIOTHYECKHE CUCTEMBI B PAa3JIMYHBIX c(pepax NpUMeHEeHHUsI.
MeTtoauyecKkue MOAX0AbI K CO3IAHUI0 H OHOJIOTHYECKH HHCTPYMEHTAPHIA.

Bonpocs! 115 moArOTOBKH:

1. IMMoOuIM30BaHHbBIC OaKTEepHATIBHBIC MPETIapaThl IS )KUBOTHOBOJICTBA, PACTEHUEBOICTBA, IKOJIO-

TMYeCKON OMOTEXHOJIOTUH.

2. AACOpOLIMOHHO MMMOOWIM30BaHHBIE AKTHHOOAKTEpUHM B OHMOpeMenuanuu HedTe3arps3HEeHHbBIX
00BEKTOB.

3. MMmoOmm3oBaHHbIE (pepMEHTHBIE MpenapaThl Kak OMOKaTAIN3aTOpPhI U JIEKAPCTBEHHBIE CPECTBA.

4. MMmoOmm3aiys Kak crocod cTabuiM3ay OMOI0rMyecKX MOJIEKYIT IIPH XpaHEHUH U TPaHCIop-
THUPOBKE Ha PUMEPE aMILUTUKOHOB reHa 16s RNA.

5. MexaHn4eckoe B3auMOJICHCTBUE aHTUTCH-aHTHUTEJO JIJISl TIPOCTPAHCTBEHHOTO Pa3/IeIICHUS HC-
CJIeTyeMbIX OMOJIOTHYECKUX 0OBEKTOB IPU UMMYHO(DEPMEHTHOM aHAJIN3E.

6. ViMMyHO(EpMEHTHBII aHAIM3 M €TO UCIIONH30BAHUE B MEIHIIMHE.

7. VIMmoOMnM3alysi aHTUTEN MPU HPOBEJCHHMH MMMYHO()EPMEHTHOIO aHajiM3a: MPHHIMII METoAa
N®DA, ciocoOb! JeTeKINH, UCHIONIb3yeMast armapaTypa.

Tema 6: MuKpoOHBIe TOIVIMBHBIE 3JIEMEHTHI KaK caM0Co0Hpaomyecss MMMOOHIN30BaHHbIC
cuctembl. Crioco0bl HccIeI0BAHUS MMMOOMIIN30BAHHBIX CHCTEM.

Bonpoce! 1 NoAroTOBKH:

1. MukpoOHbIe TOMJIUBHBIE IEMEHTHI 0€3MeIMaTOPHOrO THUIlA HA OCHOBE MMMOOMIM30BaHHbBIX

AIIEKTPOTE€HHBIX MUKPOOPTaHU3MOB.

2. Vcnonb3oBaHME MIMMOOMITM3AIMM OMOIIOTMYECKOT0 areHTa B MIEKTPOXUMHUYECKHUX CHCTeMax: OHo-
CEHCOPBI U OUOAIEKTPOAHAIHS.

3. Coznanue npocTeHIIMX UMMOOMIM30BAHHBIX OMOAIEKTPOXUMHUYECKUX CHCTEM Ha MPUMEPE MHK-
POOHOTO TOITMBHOT'O 3JIEMEHTa MEMOPAHHOTO THIIA.

4. CriocoObl BU3yalm3aliuy OMOJIOrHUeCKUX OOBEKTOB, MIMMOOMIN30BAHHBIX HA HETIPO3pauHbIX HOCH-
TeJAX — JJFOMUHECLIEHTHAs! MUKPOCKOITHS B OTPayKEHHOM cBeTe. Mcrnonb3yemoe 000pynoBaHue.

Kpurepum ouenku:



OneHka «OTIMYHO» / «3auTeHo». OTBETbl Ha IIOCTaBJIEHHBIE BOIPOCHI H3JAararoTCs
JIOTMYHO, TIOCJIEI0BATENIBHO U HE TPEOYIOT JONOJHUTEIbHBIX osicHeHUH. [1oHO packpeiBaroTcs
IPUYMHHO-CJIEICTBEHHBIE CBA3M MEXIY SIBICHUSAMM U COOBITHUsAMU. [lenaroTcss 000CHOBAHHBIE
BbIBOIbI. COOJIIOJaI0TCSI HOPMBI JINTEPATYpHOH pedn

Onenka «xopomo» / «3aureHo». OTBEThl Ha IOCTABJICHHBIE BOIPOCHl H3JIAralOTCs
CHUCTEMAaTU3UPOBAHO M IOCIEAOBATEIbHO. Marepuan wu3imaraeTcsi YBEPEHHO. PackpbITsl
IIPUYMHHO-CJIEICTBEHHBIE CBA3M MEXAY SBJICHUAMH U COOBITUSAMU. JleMOHCTpUpYETCS yMEHHE
AHAJIM3UPOBATh MATEPHUAJI, OJHAKO HE BCE BBIBOJIBI HOCAT apIryMEHTUPOBAHHBIN U I0KA3aTEIbHBIN
xapakrep. Co01r01at0TCsl HOPMBI JIUTEPATYPHON PEYH.

OneHka  «yIOBJIETBOPUTENBHO» /  «3auTeHO». JIONYyCKaloTCs  HapylIeHUs B
IIOCJIEIOBATEIbHOCTH W3J10KeHUs1. HelmoaHo pacKpbIBalOTCS NPUYMHHO-CIEICTBEHHBIE CBS3U
MEXY SBICHUSAMHU U COOBITUSAMU. J{eMOHCTPUPYIOTCS TOBEPXHOCTHBIE 3HAHHSI BOIIPOCA, C TPYAOM
pelarTcs KOHKPETHBIE 3a1aun. FIMEIoTCs 3aTpyIHEHHS C BBIBOAAMM. [[OIyCKarOTCs HApyLIECHUS
HOPM JIMTEPaTYpHOU pedH.

OneHka  «HEYIOBJIIETBOPUTENBHO» /  «HE  3ayTeHO». Marepuan  u3Jaraercs
HEMOoCJIe0BaTeIbHO, COMBYMBO, HE IMPEJCTABISAET OINPENENCHHOW CHCTEeMbl 3HAHUH 110
mucuuruinHe. He  packpblBarOTCs INPUYMHHO-CIEIACTBEHHBIE CBA3M MEXIY SBICHUSAMU U
coObiTusiMu. He mpoBonutTcs ananu3. BeiBonbl oTcyTcTBYrOT. OTBETHI Ha JONOJIHUTEIbHBIE
BOIIPOCHI OTCYTCTBYIOT. VIMEIOTCS 3aMETHBIEC HAPYILIEHUsI HOPM JINTEPATyPHOU PEUH.

Bonpocel K KOJUIOKBUYMaM

KomnokBuym 1. Tema: UMmoOuau3anust 6Mo10ru4eckux 00eKToB B Onocepe U TexXHO-
chepe Ha npuMepe ODaKTePpHAJIBLHBIX OMONJIEHOK H UMMOOMJIU30BAHHOM 3JIEKTPOreHHOM
MHUKPOQJIOPHI.

Borpocs! 151 TUCBMEHHOTO OTBETA!

1. MukpoOHbIE KJIIETKH KaK 00BEKT UMMOOHIN3AIINH.

2. CBolicTBa IOBEPXHOCTH KJICTOK, BIHSFOIINE HA CIIOCOOHOCTh K UMMOOMITU3AIIUN B PA3IMIHBIX
YCIOBUSIX.

3. Biausgane uMMoOHMIIM3alMK Ha CBOMCTBA OMOJIOTHYECKOrO arcHTa.

4. Knaccudukariust cnoco00B UMMOOMIIU3AIUH.

KosutoxkBuym 2. Tema: MeToabl nojiyuyeHusi 0HOJOrHYeCKNX areHTOB /s HMMOOMIM3ALMH.
OcHoOBHBIE MeTO/IbI HAPAOOTKU OMoOMAacChl DaKTepuii, ATANTUPOBAHHON I MOCIeYI0IIei
HMMMOOMJIN3AIHN.

Bormpocs! 1151 TMCEMEHHOTO OTBETA!

1. CBoiicTBa NMMOOMIN30BaHHBIX OHOJIOTUYECKHUX CUCTEM.

2. mmoOum3anusi Kak OCHOBHAs (popMa CyIecTBOBaHUS OMOPa3HO0Opa3usi MPOKAPUOT B TIPH-
poze, obecreurBaronas yCTOH4uBOCTb OHMOC(EpHI.

3. MukpoOHbIe OMOTMIIEHKH KaK CTPYKTYpHbIE (hOpMBI, 00eCTIeUrBaroIie CTa0UIHLHOCTh MPOKa-
PHUOTHOTO KOMITOHEHTa Ouocdepsl.

4. Pa3zHooOpazue OMOIOTHYeCKIX areHTOB (KJIETKU, (DepMEHTHI, OMOIOTHUECKHE MOJIEKYJIbI), TIOI-
BEpPracMbIX UMMOOWIM3AIIMN U METOJ/IOB UX TIOJIYYECHHS.

KoanokBuym 3. Tema: Ancopouuonnasi ummoonauszanus 6akrepuii. [IntarenbHbie cpeabl
U OMOTEXHOJIOTHYeCKasi annaparypa, UcnoJib3yeMble Jisl TIyOUHHOT0 KYJIbTHBHPOBAHMS
MHKPOOpranu3sMoB. CBOMCTBAa KYJbTYpP, ONpelesilomie BO3MOKHOCTh UX MMMOOM/IM3A-
nru. MeToabl OLIeHKH POCTa KYJbTYP.

Bormpocs! 151 TICEMEHHOTO OTBETA!

1. ®uszuveckuie NPUHIIMITBI aICOPOIIMOHHON UMMOOMITH3AITHH.

2. Teopus Jepsaruna-Jlannay-Bepses-O0epBuka.

3. IpucnocobaeHus MPOKAPUOT I UMMOOMIH3AIMH HA TIOBEPXHOCTSIX B €CTECTBEHHBIX YCIIO-
BHSIX.



KouanoxkBuym 4. Tema: Hocuresu 1j1s1 aicOPOLMOHHO MMMOOUMIM3AIUM ¥ METOAbI MOJIy4Ye-
HHS MPOCTEHINMX HMMOOHIU30BAHHBIX CHCTeM. 3HAKOMCTBO ¢ MeTOIaMH OT/IeJIeHusl 0aK-
TepUAJIBLHON GMOMACCHI OT CPeAbl POCTAa, OTMBIBKH OT OCTATKOB Cpelbl KYJIbTHBHPOBAHUSI.
Bormpoch! 151 THCBMEHHOTO OTBETA!

1. OcHOBHBIEC BHJIBI HOCUTEJICH, UCTIONB3YEMBIX TPU aICOPOIIMOHHON HMMOOWIN3AIUH (OpraHu-
YeCcKHUe, HeOPraHNIECKHe, TOJMMEPHBIE, HU3KOMOJICKYJISPHBIC, IIPUPOIHBIC U CHHTETUYCCKUE).
2. AncopOnnoHHas IMMOOHIIH3AITUS KJIETOK U (DEpMEHTOB Kak HanboJjiee pacpoCTpaHEHHBIN Me-
ToJ (huKcauu OMOIOTHYeCKHX 0OBEKTOB HA IPAaHUIIE pa3ziena IByX (a3.

KoanokBuym 5. Tema: PazHoBHUIHOCTH (PM3HYECKHUX METOJ0B 00beMHOM MMMOOMINU3ALMH
KJIETOK U (pepMeHTOB. OCHOBHBIE BH/IbI U CBOIICTBA MOJTUMEPOB, MPUMEHSIEMBIX /1JI5 HMMO-
Omym3anum OMOJI0TH4YeCKHX 00bEKTOB.

Bormpocs! 151 THCBMEHHOTO OTBETA!

1. Pa3zHOBUAHOCTH (PU3UYECKUX METOIOB 0OBEMHOM HMMOOUITU3AIINH KJIETOK U ()EPMEHTOB.

2. UmmoOunm3anus KIeToK U ()epMEHTOB BKJIFOUEHHUEM B MOJIMMEP — HMMOOWIM3ANHNS B TEIH,
MeMOpaHbl, BOJIOKHA, JINTIOCOMBI.

3. OCHOBHBIC BH/IbI I CBOMCTBA IMIOJTMMEPOB, IPUMEHSIEMBIX JIJIsI ”MMOOMITH3AIH OHOJIOTHUSCKHUX
00BEKTOB.

4. ®Ouznyeckas UMMOOWIH3AIMS: MUKPOKAICYJIUPOBaHue (pepMEHTOB.

5. UmmoOunu3zanus B AByX(a3HbIE CUCTEMBI.

6. XUMHYECKHE METO bl UMMOOMIIM3AIINN KJIETOK 1 (hepMEHTOB (KOBAJICHTHOE CBs3bIBaHUE). Me-
XaHHU3M CIIHUBKH KJIETOK TNTyTaAPOBBIM aJIbJICTHIOM.

KostoxkBuym 6. Tema: Ilosryuenue 6Mo10ru4eckoro arenta. UMmmoonan3anusi BKJIOYEHHEM
B arapoBblii rejib. OneHKa ;Ku3HecnocoOHOCTH aICOPOUMOHHO MMMOOHIH30BAHHBIX KJIETOK.
Bormpocs! 1151 TMCbMEHHOTO OTBETA!

1. Metonpl nonydeHus: OMOJIOTMYECKOTO areHTa: KyJIbTUBUPOBAHWE MHKPOOPTaHU3MOB, PacTH-
TEJIbHBIX U JKUBOTHBIX KIIETOK.

2. CriocoOwl KynbTUBUpOBaHUs. COBpEMEHHBI OMOJOTUYCCKUI WHCTPYMEHTAPHH, MpUMEHSsIe-
MBI JI TIIyOMHHOTO KYJIbTUBUPOBAHMSI MUKPOOPTaHU3MOB.

3. MeTo/IpI MOTy4YeHHS IEPBUYHBIX M BTOPUYHBIX META0OJUTOB: BBIJCICHNE (DEPMEHTOB U JPY-
TUX OMOMOJIEKYI U3 JKUJIKON KYIbTYpHI IPH IITYOMHHOM KYJIbTHBUPOBAHUHU.

KossokBuym 7. Tema: buosiormueckue areHTbl, HCHOJb3yeMbIX B OHOKaTaIM3aTOpax.
Onenka aKTMBHOCTH JAelficTBYIOIIel HMMOOMIH30BAHHOM CHCTEMBI.

Bormpocs! 1151 TMCEMEHHOTO OTBETA!

1. IlpumeHeHre UMMOOMIM30BAaHHBIX CUCTEM U OMOKATaJH3a B TPOU3BOJICTBEHHBIX, aHATUTHYECKUX
Y MEJMIIMHCKHX LEJIsIX.

2. TIpoMsIIIeHHBIE TPOIIECCHI C UCMOJIF30BaHHEM MIMMOOMIN30BaHHBIX (hepMEHTOB U KJIeToK. CoBpe-
MEHHOE 000pY/I0OBaHHUE.

3. buokaraimmi3 B TOHKOM OpraHHuecKoM cuHTe3e. Mcronbp3yemast OMoTexXHomornueckas anmaparypa u
OMOJIOTHYECKHE areHTHI.

4. buotpanchopmaliys COeAUHEHUN CTEPOUTHON PUPO/IHI AKTHHOOAKTEPHSIMU KaK MpUMep OUOIOTH-
YECKUX CUHTE30B.

KomoxkBuym 8. Tema: UmmoOnim3oBaHHbIe 0MOIOTHYECKHE CHCTEMbI B MMMYHO)epMEHTHOM
anaymm3se. Jlerexumsi B3aMMO/IeiiCTBUSI AHTUT€H-AHTHTEJI0 PATMYHBIMU METOAAMH.

Bomnpocs! 1151 TMCBMEHHOTO OTBETA:!

1. MexaHu4eckoe B3aMOJICHCTBHE aHTUTCH-AHTUTEIIO JJISI IPOCTPAHCTBEHHOTO pa3/eieHUs 1C-

ClIelyeMbIX OMOJOTMYECKUX 00BEKTOB P MMMYHO(EPMEHTHOM aHaIM3e.

2. VIMMyHO(EpMEHTHBII aHaAIM3 1 €r0 UCIIONB30BAaHUE B MEIUIIMHE.

3. MmoOwm3alyst aHTUTEN MPU MPOBEICHUM MMMYHO(DEPMEHTHOTO aHAIM3a: MPUHLMII METoJa
N®DA, criocoOb! JeTeKINH, UCIIONIb3yeMast armaparypa.



4. VmmoOwmmm3arys crieliupuIeckux aHTUTeHOB TIPY HEMPSIMOM MMMYHO(DEPMEHTHOM aHAIN3€: TTPUH-
IIMIT METO/1a, CIIOCOOBI IETEKITUH, UCTIONb3yeMast armaparypa.

KosoxkBuym 9. Tema: PaGora MUKPOOHOT0O TONJIMBHOTIO 3JIEMEHTA, a TAKKe MPOCTelIero
HMMOOMIM30BAHHOI0 OMoOceHcopa. Busyanusanusi UMMOOMIIM30BAHHBIX KJIETOK NPH IO-
MOIIY JIIOMUHECHEHTHOH MUKPOCKOIIUH.

Bonpocs! /1 MUCbMEHHOTO OTBETA:

1. MukpoOHbIE TOTUIMBHBIC 3JIEMEHTHI 0e3MeIMaTOPHOTO THUIIA HA OCHOBE MMMOOMIM30BAHHBIX

AJIEKTPOTEHHBIX MUKPOOPTaHU3MOB.
2. Vcnonb3oBaHHE MIMMOOMITM3AIMN OMOIIOTMYECKOTO areHTa B MIEKTPOXUMHYECKHUX CHCTeMax: OHo-
CEHCOPBI 1 OUO3JIEKTPOAHAIH3.

3. Coznanue npocTelMx UMMOOUIN30BAHHBIX OMOAJIEKTPOXUMHYECKUX CHCTEM Ha MpUMepe MHK-
POOHOr0 TOIUTMBHOTO 3JIEMEHTa MEMOPAHHOT'O THIIA.

4. CriocoObl BU3yalm3aluy OUOJIOrHUECKUX OOBEKTOB, IMMOOMIM30BAHHBIX HA HETIPO3PauHbIX HOCH-
TEJSAX — JJFOMUHECLICHTHAS! MUKPOCKOITHS B OTPayKEHHOM cBeTe. Mcrnonbp3yemoe 000pyIoBaHue.

Kpurepun oneHKkn KOJJIOKBHYMa:

- OLICHKA «OTJINYHO» BBICTABIISETCS, €CIIM CTYJIEHT IEMOHCTPUPYET BCECTOPOHHEE, CHCTe-
MaTHYECKOE U IIIyOOKO€e 3HaHHE MaTepuaia, yMEHUEe CBOOOJHO BBINOJIHATH MPAKTUYECKUE 3a]1a-
HUS yMeeT CBOOOIHO JIOTMUYECKH, apIyMEHTUPOBAHO, YETKO U CKATO M3J1araTh OTBETHI Ha BOIIPOCHI
C MCITI0JIb30BaHHEM HaY4YHOMH TePMUHOJIOTHH;

- OLICHKA «XOpOILI0» BBICTABIISETCS, €CIU CTYAEHT IPOJEMOHCTPUPOBAII XOPOIINE CUCTE-
MaTUYeCKHe 3HaHWUs MaTepualla, OTBEThI COJIEPKAaT HEKOTOPYIO HETOUHOCTh MJIM HE OTIIMYAOTCS
IMOJTHOTOM H3JI0KCHUS;

- OLIEHKA «yJIOBJIETBOPUTEIBHO» BBICTABIISIETCS, €CIM CTYICHT /1aeT HEMOJIHbIE OTBETHI HA
BOTIPOCHI, JONYCKAaeT HETOYHOCTH B (POPMYyITHPOBKaX;

- OLIEHKA «HEYJIOBJIETBOPUTEIBHOY BBICTABIIACTCS, €CIIU CTYCHT HE OArOTOBUIICS, HE OT-
BETHJI HAa BOINPOCHI WJIM OTBETHJI HEMPABHUJIBHO; MOKa3al Cia0dble 3HAHUS M JOMYCTHII TPyObIe
OIINOKH.

OneHouHble cpeACTBa AJIsi MHBAJIMJOB U JIMI] C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 370PO-
Bbsl BBIOMPAIOTCS C YYETOM MX MHJIUBUAYAIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— [IpY HEOOXOJUMOCTH MHBAJIUAAM U JINLIaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEIOCTABIIAETCS JONOJHUTENBHOE BPEMs JUIsl TIOATOTOBKH OTBETA;

— IIpU NIPOBEJICHUU MPOLIETYPhl OLIEHUBAHUS PE3YJIbTATOB O0OYyUEHHUsI UHBAJINUOB U JIULL C
OTpaHMYEHHBIMH BO3MOXHOCTSIMU 3/10POBbs IPEAYCMATPUBAETCS UCIIOJIB30BAHUE TEXHUYECKHX
CPEICTB, HEOOXOAMMBIX UM B CBS3H C UX UHJIUBUAYaTbHBIMU OCOOCHHOCTIMU;

— IpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U MHBAJIUJOB IMpOLEaypa OLEHUBAHUS PE3yJbTaTOB OOY4YEHMs MO JUCIHUIUIMHE MOXET MPOBO-
JUTBCS] B HECKOJIBKO 3TaIlOB.

[Ipouenypa onieHUBaHUS pe3yIbTATOB 00YUEHHSI MHBAINUIOB U JIMI C OTPAaHUYEHHBIMU BO3-
MOYKHOCTSIMH 3/I0POBbS 110 AUCLHUIUIMHE (MOAYIIO) IpelycMaTpUBaeT MpeocTaBlIeHue HHPopma-
uu B popMax, aAanTUPOBAHHBIX K OTPAaHUYEHUSM UX 370POBbs U BOCIPUATHS HH(OpMALIUU:

JUid au1 ¢ HapyIIEHUSIMH 3pEHUS:

— B MieyaTHOM popme yBeTMUEeHHBIM HIpUPTOM,

— B (popMe 2IEKTPOHHOTO IOKYMEHTA,

JInst AL ¢ HapyIeHNs MM CITyXa:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUig au1 ¢ HapyIIeHUsIMH OIIOPHO-BUTATEIBHOTO alapara:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,



JlaHHBIN TTIepeYeHh MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00Y-
YAIOIINXCS.
4.2 ®oHT OLIEHOYHBIX CPEACTB ISl MPOBEACHUA MPOMEKYTOUYHOM aTTeCTAllUuM.

BOHPOCLI AJISI MOATOTOBKH K 3K3aMEHY

1. Omnpenenenue nonstua nmmoomn3anus. CBoicTBa MMMOOUIM30BAHHBIX OMOJIOTHYECKUX CHU-
CTEM.

2. VIMMOOMIM30BaHHOE COCTOSTHUE KaK OCHOBHAs (popMa CylecTBOBaHUS OMOpa3HOO0pa3us npo-
KapHoT B IIpUpoJie, o0ecrieunBarolas ycToiuMBoCTh Onochepsl.

3. MukpoOHbIe OMOTIIICHKH KaK CTPYKTYpHBIE ()OpMBI, 00€CIICUNBAIONINE CTA0MIBHOCTD MPOKa-
PUOTHOTO KOMITOHEHTa OuoC(ephl.

4. Pa3zHooOpa3ue OMOIOTHYECKIX areHTOB (KJIETKH, (DePMEHTHI, OMOJIOTUIECKIE MOJICKYJIbI ), TTOJI-
BEpracMbIX UMMOOMITU3AIIH.

5. MukpoOHbIe KJIeTKH KaKk 00beKT IMMoOuIn3anuu. CBoicTBa TOBEPXHOCTH KIIETOK, BIHUSIOIINE
Ha CIIOCOOHOCTh K UMMOOMJIN3AIIMU B PA3JIUYHBIX YCIOBUSIX.

6. BinsHue nMMOOMIM3aLMU HAa CBOWCTBA OMOJIOTMYECKOTO areHTa.

7. Kiaccudukanus cnoco60B IMMOOUITA3AIIIH.

8. AncopOunonHas UMMOOWIN3AIKUS KIETOK U (PepMEHTOB Kak HauboJee pacipoCTpaHeHHBIH Me-
TOoA (puKcaK OMOJIOrHYECKUX OOBEKTOB HA IPaHMIIEC pa3jienia AByX (das.

9. OcHOBHBIE BU/IBI HOCUTEJICH, UCIIOIB3YEMBIX TPU aJCOPOIIMOHHON UMMOOHIU3AINH (OpTaHH-
YecKHe, HeOpraHMYeCcKHe, MOJTMMEpPHBIE, HU3KOMOJIEKYJISIPHBIC, IPUPOIHBIE U CHHTETHYECKUE).

10.  dusuueckue NPUHIMIBI aACOPOLMOHHON nMMoOmIn3anuu. Teopus [eparuna-Jlannay-
Bepses-ObepBuka.

11.  IlpucnocoOGueHusi NpokapuoT A UMMOOWIM3ALMU HA MOBEPXHOCTAX B €CTECTBEHHBIX
YCIIOBUSIX.

12. PazHOoBHIHOCTH (PH3MYECKHX METOIOB 0ObEMHON HMMOOHMIN3AINN KIETOK U (DEPMEHTOB.
13. NmvmoOunm3anus KJI€TOK U (PEpMEHTOB BKIIFOYCHHEM B TMOJMMEP — UMMOOMIM3AIUS B
reyiv, MeMOpaHbl, BOJIOKHA, JINITOCOMBI.

14. OcHOBHBIE BH/JIbI U CBOICTBA MOJUMEPOB, IPUMEHSIEMBIX I UMMOOMIN3AlMM OMOJIOTH-
YEeCKHUX OOBEKTOB.

15. dusnueckas UMMOOMIM3ALMSA: MUKPOKAIICYIMpOBaHUE (DEPMEHTOB.

16.  MmmoOunusanus B IByX(a3Hble CUCTEMBI.

17. Xumuyeckue METOAbl UMMOOWIN3ALUH KIIETOK U (PepMEHTOB (KOBaJICHTHOE CBS3bIBAHHE).
MexaH13M CHIMBKH KJIETOK INIyTapOBBIM aJIbJIETUIOM.

18.  MerobI IOTY4YEeHUST OMOIOTHIECKOTO areHTa: KyJIbTHBUPOBaHINE MUKPOOPTaHU3MOB, pac-
TUTEIBHBIX U )KUBOTHBIX KIETOK. CIIOCOOBI KyTbTHBUPOBAHHUS.

19. CoBpeMeHHbIN OMONIOTrMUECKUN HHCTPYMEHTAPUH, IPUMEHSEMBIN I TITyOMHHOTO KYJIb-
TUBUPOBAHHS MUKPOOPTaHU3MOB.

20.  Meroabl NOTY4YEHUs IEPBUYHBIX U BTOPUYHBIX METAaOOIUTOB: BblAEICHUE (PEPMEHTOB U
JIpyrux OMOMOJIEKYS U3 KUAKON KYJIbTYpPHI IPH ITyOUHHOM KYJIbTUBUPOBAHUU.

21.  KuHeTHKO-TepMOJMHAMUYECKHE 3aKOHOMEPHOCTH KaTalli3a UMMOOMIN30BAHHBIMU (ep-
MEHTaMH: KHHETUYEeCKHE TapaMeTpbl (PepMEHTATUBHBIX PEaKIuil.

22.  BausHHE MMMOOWJIHM3AIMU Ha CTPYKTYPY U QpyHKIMH (pepMEeHTOB.

23. D dexTrl pactipeseneHNs peareHToB IPU KaTaanu3e UMMOOMIN30BaHHBIMU (PePMEHTAMHU.
24, OcobenHocTr (QYHKIMOHUPOBAHUS KJIETOYHBIX MMMOOMJIN30BAaHHBIX cucteM. Juddys-

HBIC OTpaHUYCHU.



25.  IIpumeHeHne UMMOOMIN30BAaHHBIX CUCTEM U OMOKATaIN3a B MPOM3BOJICTBEHHBIX, AHATUTHYE-
CKMX M MEAMIIMHCKUX LETISIX.

26.  IlpombIIUICHHBIE MPOLECCH C MCIOIb30BAHMEM MMMOOMIM30BaHHBIX (DEPMEHTOB U KIETOK.
CoBpemMeHHOE 000pY/IOBaHUE.

27.  buokaranu3 B TOHKOM OpPraHMYeCKOM CUHTe3e. Mcrmonb3yemas OMOTEXHOJIOrHYecKas anmapa-
Typa U OMOJIOTHYECKHE areHTHI.

28.  buotpanchopmaius COSIMHEHHIA CTEPOUTHON MTPUPOABI AKTHHOOAKTEPUSAMH KaK MpUMep OHo-
JIOTHYECKHX CUHTE30B.

29.  VMmoOuWnIM30oBaHHbIE OakTepualibHbIE IMpenaparhl Ui >KUBOTHOBOJACTBA, PAaCTEHUEBOCTBA,
HKOJIOTUUECKON OMOTEXHOJIOTHH.

30.  AncopOIroHHO IMMOOMIT30BaHHbIE aKTHHOOAKTEPUH B OHopeMearaniy HehTe3arpss3HEHHBIX
OOBEKTOB.

31.  VmmoOunm3oBaHHBIE (epPMEHTHBIE MperapaThl Kak OMOKAaTaIM3aToOPhI U JIEKapCTBEHHBIE Cpei-
CTBa.

32.  HMmMoOumM3aIus Kak croco0 CTabuin3aly OUOJIOrHIeCKUX MOJISKYIT IIPH XPAHEHUH U TPAHC-
MOPTUPOBKE HA MPUMEPE aMILTUKOHOB reHa 16s RNA.

33.  MexaHudeckoe B3aUMOACHCTBUE aHTUT€H-aHTUTENIO JJI IPOCTPAHCTBEHHOTO pa3esieHus
HCCJICTyeMbIX OMOJIOTHYECKUX 00BEKTOB IIPU UMMYHO(EPMEHTHOM aHAIIU3E.

34. NmmyHodepMeHTHBIN aHaIHM3 U €70 UCIIOIb30BaHUE B MEIUITIHE.

35.  VimMoOmnm3anust aHTHTE MPY MIPOBEICHUH UMMYHO(MEPMEHTHOTO aHAIM3a: IPUHIAIT METOa
DA, criocoOsI AeTeKIHH, UCTIONIb3yeMas araparypa.

36.  HMmmoOummzaiws crieliu(uueckux aHTUTCHOB MPH HETIPSIMOM UMMYHO(EPMEHTHOM aHAJIH3E:
MPUHLIUIT METOA, CIOCOOBI ICTEKINH, UCTIONb3yeMasi anmapaTypa.

37.  buouunsl: o01iee MOHATHE U PUMEpPhI IPUMEHEH!sI. bBromroMUHECTIEHTHBIN aHaTu3.
38.00beKThI 1 METO/IBI ITPH CO37IAaHUHM OMOYHUIIOB.

39.  MukpoOHbIe TOTUIMBHBIE AJIEMEHThI 0€3MeIMaTOPHOTO THUIAa HA OCHOBE UMMOOHIIN30BaH-

HBIX JJIEKTPOTEHHBIX MHUKPOOPTAaHH3MOB.

40.  Hcrmonp3oBaHMEe MMMOOWIH3AIMNA OMOJIOTHYECKOTO areHTa B 3JIEKTPOXUMUYECKHX CHCTEMaX:

OroceHcopbl U OMORJIEKTPOAHAIIHS.

41. Co3naHue MpoCTEHIMX MMMOOMIIN30BAaHHBIX OMO3JIEKTPOXMMHUYECKUX CHUCTEM Ha IpUMepe

MHUKpPOOHOTO TOIUTMBHOT'O AJIeMEHTa MEMOPAHHOTO THUTIA.

42. CrniocoObl BU3yalu3alii OMOTOTHUECKUX OOBEKTOB, MMMOOMIM30BAHHBIX HA HEMPO3PAUHBIX

HOCHTENISIX — JTFOMUHECIIEHTHAS! MUKPOCKOITUSI B OTpayKeHHOM cBere. Mcnonb3yemoe o0opynoBaHue.
Kputepuu oreHku sx3ameHa:

BricTaBieHHe OIEHOK Ha 3K3aMEHE OCYIICCTBIIICTCS HAa OCHOBE MPUHITUIIOB OOBEKTUBHOCTH,
CIIPaBETMBOCTH, BCECTOPOHHETO aHAJIM3a YPOBHS 3HAHUU CTYICHTOB.

[Tpu BBICTaBI€HUU OIIEHKH 3K3aMEHATOP YUUTHIBALT:

e 3HaHHWE (PAKTUIECKOr0 MaTepHaja 1o mporpaMMe, B TOM YHUCIIe; 3HAHHE 00sI3aTeIIbHOM JINTe-
paTypbl, COBPEMEHHBIX MyOJIMKAIIHIA TTO MPOTrpaMMe Kypca, a TaKKe UCTOPUH HAYKH;

*  CTeleHb aKTUBHOCTH CTYJ/ICHTA Ha TaOOPATOPHBIX 3aHITHSIX;

*  JIOTHKY, CTPYKTYpPY, CTHJIb OTBETA; KYJIbTYPYy PeUH, MAHEPY OOIICHUS;

*  TOTOBHOCTbH K TUCKYCCHU, ApTYMEHTUPOBAHHOCTh OTBETA; YPOBEHb CAMOCTOSATEIHHOTO MBIIII-
JICHUS; YMEHUE MPUIIOKUTH TEOPHIO K MPAKTHKE,

*  HAJWYHE MPOITYCKOB JIAOOPATOPHBIX W JICKIIMOHHBIX 3aHATHH 110 HEYBOKUTEIHHBIM MPHUH-
HaM.

O11eHKa «OTINYHOY.

Or1eHKa «OTJIIMYHOY» CTaBUTCS CTY/IEHTY, OTBET KOTOPOTO COICPKUT:



*  r1y0OKO€ 3HaHHE MPOTPAMMHOTO MaTepuana, a TakKe OCHOBHOTO COJIEPKaHUsI U HOBAIUA
JIEKIIMOHHOTO Kypca M0 CPAaBHEHHIO C YUeOHOM TUTepaTypoii;
*  3HAaHME KOHIENTYaJbHO-NOHATUMHOTIO anmapara BCero Kypca;
*  3HAHHWE MOHOTPAPUUECKOH JIUTEPATYPHI 11O KypCy,
a TaK)Ke CBUJIETENIbCTBYET O CLIOCOOHOCTH:
*  CaMOCTOATEJIbHO KPUTUYECKH OLIEHUBATh OCHOBHBIE MOJIOKEHUS KypCa;
*  YBSI3BIBATH TEOPHIO C MIPAKTUKOM.
OLeHKa «OTJIMYHO» HE CTAaBUTCS B CIIy4asiX CHCTEMATHYECKHUX ITPOIYCKOB CTYI€HTOM 3aHITHH 110
HEYBAXUTEIbHBIM MPUYUHAM, OTCYTCTBUS aKTUBHOT'O YUaCTHsI HA 3aHATHUAX, a TAKXKE HEMPABUIIb-
HBIX OTBETOB Ha JIONOJIHUTEIbHBIE BOIPOCHI TPENOAABATEIA.
OneHkKa «xopouo».
OLieHKa «XOpOIIO» CTAaBUTCA CTYACHTY, OTBET KOTOPOTO CBUIETEILCTBYET:
* 0 [IOJJHOM 3HAaHWU Marepuaa 1o mporpamme;
* 0 3HAHUU PEKOMEHJOBAHHOM JINTEPaATYpHI,
* 4 TaK)Ke COACPKUT B LIEJIOM IIPABUIIBHOE, HO HE BCErZia TOYHOE U apryMEHTUPOBAHHOE U3J10-
JKEHUE MaTepuana.
OLieHKa «XOpOIIO» HE CTABUTCS B CIy4asiX MPOIYCKOB CTYACHTOM 3aHSATUN M0 HEYBAXKUTEIbHBIM
MIpUYHHAM.
OLeHKa «yA0BIETBOPUTEIBHOM.
O1ieHKa «yAOBJIETBOPUTEIBHO» CTABUTCS CTYAEHTY, OTBET KOTOPOTO COACPKHUT:
*  TOBEPXHOCTHBIE 3HAHMS BAXKHEUIIUX PA3JEJIOB MPOrpaMMbl U COJAEPKAHUSA JIEKIIMOHHOIO
Kypca,
*  3aTPYyIHEHUS C UCMOJb30BAHUEM HAYYHO-TIOHATUIHOTO aIlapara u TEPMUHOJIOTUH KypCa;
*  CTPEMJICHHE JIOTUYECKH YETKO MOCTPOUTH OTBET, & TAK)KE CBUJETEIBCTBYET O BOBMOKHOCTH
MOCJIETYIONIETO 00YUYEHUSI.

Or1eHKa «HEYA0BIETBOPUTEILHON.

OueHka «HEYJOBJIETBOPUTEIBHO» CTAaBUTCS CTYACHTY, UMEIOUIEMY CYLIECTBEHHBIE MPO-
0eJIbl B 3HAHUK OCHOBHOT'O MaTepHalia 1o mporpamme, a TakyKe JOMYCTUBIIEMY MPUHIUITHAIbHBIC
OIIMOKY TIPU U3NI0KEHUU MaTepuaa.

OneHouHble cpeACTBa JIs MHBAJIMJOB U JIMI] C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 370PO-
Bbsl BBIOMPAIOTCS C yYETOM MX MHIUBUAYATBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IpY He0OXOMMOCTH HHBAIH/IAM H JIUT[AM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEOCTABIISAETCS JOMOJHUTENBbHOE BpeMs /sl TOATOTOBKU OTBETA Ha SK3aMEHE;

— TIpH TPOBEJICHUH TPOLIEAYPHI OIICHWBAHUS PE3yJIbTATOB OOyUEHHsSI MHBAINIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIIOJIb30BaHUE TEXHUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYATbHBIMUA 0COOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YHarOIUXCs ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbSI
U MHBAJIUJOB IMpOLEAypa OLEHUBAHUS PE3yJIbTaTOB OOY4YEHMs MO JUCIUIUIMHE MOXKET MPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa olieHUBaHUS PE3yNbTATOB 00YUEHHSI MHBAJIWIOB U JIUI] C OTPAHUYEHHBIMU BO3-
MOYKHOCTSIMH 3/J0POBbS 110 JUCLHUIUIMHE (MOAYIIO) IpelycMaTpUBAET peJocTaBlIeHne nHpopma-
uH B hopMax, alanTHPOBAHHBIX K OTPAaHHYEHHSIM UX 3I0POBbBS U BOCIIPHATHS HHPOPMAITUH:

JUist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B rieyaTHOM popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTa:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIEpeYeHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00Y-
YAFOLIHXCS.



5. IlepedyeHb OCHOBHO¥ H /1I0NOJHUTEJIbHON Y4eOHO JTUTepPaTyphl, HEOOXOAUMOM 1151

OCBOEHUS IMCHUIUIMHBI (MOAYJIs1).
5.1 OcHoBHas JIuTepaTypa:

1. buotexHonorua [Tekcr] : yueOHUK /1t cTyeHTOB By30B / [U. B. Tuxonos u np.] ; mox pexn. E.
C. Boponuna. - CI16. : TUOP/], 2008. - 703 c.
2. T'opnenko, B.A. Hay4ynsie ocHOBBI OMOTEXHONIOTHY : yueOHOoe mocobue / B.A. T'opnenko, H.M.
Kyry3zoBa, C.K. [IaTynnna ; MunuctepcTBo oOpa3oBanus U Hayku Poccuiickoit @enepannu, De-
JiepalbHOE TOCYIApCTBEHHOE OIO/KETHOE 00pa30BaTeNIbHOE YUPEKICHHE BBICIIETO Mpodeccro-
HaJILHOTO 00pa3oBaHus «MOCKOBCKUHN NeIarornyecKuii roCyJapCTBEHHBIN YHUBEPCUTET». - M. :
[Tpomereii, 2013. - Y. I. HanoTexHomoruu B Ouonoruu. - 262 c. : ui., tTadin., cxem. - ISBN 978-5-

7042-2445-7 ; To xKe [DneKkTpoHHbIN pecypc]. - URL:
https://biblioclub.ru/index.php?page=book&id=240486 (29.03.2017).
3. llImupg P., Harnagnas OMOTEXHOJIOTHS U T€HETHYECKAs WHXKEHEpHUs. — 2-¢ u3a. (3) [Drek-

TPOHHBII pecypc] : crpaB. mocodbue — DnekTpoH. naH. — Mocksa : U3narensctBo &quot;Jlabo-
paropust 3Hanunii&quot;, 2015. — 327 c¢. — Pexum nocrymna: https://e.lanbook.com/book/66240. —
3ary. ¢ 3KkpaHa.

Jljig OCBOEHMS AMCUMILIMHBI MHBAJIUAMU U JIMIIAMU C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbsl MMEIOTCSI M3JAaHUS B JIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanp» n «Opai».

5.2 JlonoiHUTe/ILHAS JINTEpaTypa:
1. Herpycos, A. . MuKpOGHOJIOTHS: TeOpHUs U IIpaKkTHKa B 2 4. YacTs 1 : yueOHUK mis GaKa-
naBpuara u maructparypsl / A. U. Herpycos, 1. b. KoroBa. — M. : U3natensctBo FOpaiir,
2017. — 333 c. — (Cepus : bakanaBp u maructp. Akagemuuyeckuii kype). — ISBN 978-5-534-
03805-7. https://biblio-online.ru/book/B78A1E41-7F18-4559-A20E-F3AFF52CO9DAF
2. Hetpycos, A. Y. MukpoGUoIOrus: TeopHs U IIpakTuka B 2 4. YacTs 2 : ydeOHUK 11 GaKa-
naBpuata u maructparypsl / A. W. Herpycos, 1. b. KotoBa. — M. : U3natenscTBo OpaiiT,
2017. — 312 c. — (Cepus : bakanaBp u maructp. Akagemudeckuii kype). — ISBN 978-5-534-
03806-4. https://biblio-online.ru/book/B78A1E41-7F18-4559-A20E-F3AFF52CI9DAF.
3. OCHOBBI MUKPOOHOJIOTHH, BUPYCOJIOTUH, UMMYHOJIOTHH [ TeKcT] : yaeOHHK JUTst CTYICHTOB
cpenHero npodeccruonaabHOro oopazoBanus / [A. A. BopoObeB u ap.] ; mox pea. A. A. BopoOsb-
eBa, B. B. 3BepeBa. - 3-e u3z., nepepab. u pom. - M. : Akagemus, 2009. - 282 c. : ui. - (Cpeanee
npodeccuoHaTbHOEe 00pazoBanue. 3ApaBooxXpaHeHue). - bubmmorp. : ¢. 276-277. - ISBN
9785769556807 .,
4. Cenbckoxo3siicTBeHHass 6uoTexHoaorus [Tekcr] : yueOHUK Ui CTYAEHTOB BY30B / IOJI P/,
B. C. lesenyxu ; [B. C. llleBenyxa u ap.]. - U3xa. 3-e, nepepab. u gom. - M. : Beiciias mkona,
2008. - 709 c. : ni. - ([na BeicinuX y4eOHBIX 3aBeieHui). - bubnuorp. B koHiie rias. - ISBN
9785060042641 : 820 p.

5. 3ro3una, O.B. O6mas Mukpoduonorus : saboparopHslii npaktukym / O.B. 3103una ; MuHu-
cTepcTBO 00pa3oBanus U Hayku Poccutickoit deneparu, OenepanpHoe rocy1apcTBEHHOE OO -
XKeTHOe 00pa30BaTeIbHOE YUPEXkKACHUE BBICIIEr0 MpodeccuoHaIbHoro oopazoBanus «TamOoB-
CKHUH rocylapcTBEHHBIN TEXHUUECKUI yHUBEepcUTeT». - Tam00B : U3natensctBo ®I'BOY BIIO
«TI'TY», 2015. - 82 c. : ni. - bubmn. B xH. - ISBN 978-5-8265-1431-3 ; To e [DnekTpoHHBIH pe-
cypc]. - URL: https://biblioclub.ru/index.php?page=book&id=445121. (29.03.2017).

5.3. llepuoguyeckne U3IaAHUA:
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https://biblio-online.ru/book/B78A1E41-7F18-4559-A20E-F3AFF52C9DAF
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Mecro
[Tepuoauu-
No 3a KaKue rojpl Xpa- | XpaHe-
Hazpanwue nznanus HOCTb BBI-
/i HUTCS HUS
xoj1a (B rox)
1 Muxkpobuosorus 6 1944-2016 93
) 1956-1983,
2 Bectauk MI'Y. Cepusi: buonorus 4 1987-2016 93
4 | Kiuanueckas v 1abopaTtopHas JMarHOCTUKA 12 2001-2016 q3
5 Muxkosiorusi 1 GUTONATOIOTHUS 6 2001-2016 93
6 MukpoOHOJIOTHYECKUH KypHAT 6 1987-2016 93
7 MoutekysspHast OMOJIOTHs 6 1978-2016 93
8 buorexHonorus 6 1996-2016 93
9 W3Bectus PAH Cepusi: buonornueckas 6 1936, 1944-2013 4/3
10 | [puxiagHas OMOXUMUS © MUKPOOHOJIOTHS 6 1968-2016 93
buonorus. Pedeparusnsiii xxypaan. BU-
11 HUTH 1970-2013 3an PXK

6. Ilepeyenb pecypcoB MHGOPMAIHOHHO-TEJEKOMMYHMKAIMOHHON ceTn «WHTep-
HeT», He00XO0AMMBIX /LISl OCBOCHUS TUCHMILIMHBI (MOAYJIs1).
1. www.kubsu.ru - opurmansaeiii caiT KybaHCKOro rocy1apcTBEHHOTO YHUBEPCHUTETA,

2. http://www.biorosinfo.ru/ - opummansHelii caiit obiiecTBa 6HOTEXHOI0r0B Poccuu nMeHH
10.A. OBunHHUKOBA

3. http://www.cbio.ru/ - uarepuer-xypHan "Kommepueckas 6uorexHosorus';

4. http://www.genetika.ru/journal/ - odpurmanbublii caidT xxypHana "buorexHosorus';

5. http://www.ibp-ran.ru/main.php - oduuuaneHBIi caiT MHCTUTYTa OHOJOTUYECKOTO

pruOOPOCTPOEHHUSI C ONBITHBIM ITpon3BoacTBoM PAH;

6. http://www.genetika.ru/ - odunmansueii caiit OI'YII T[ocynapcTBeHHBI Hay4dHO-
UCCIICIOBATEIbCKOTO HMHCTHTYTA TEHETHKHM M CEJICKIMU MPOMBINUICHHBIX MHUKPOOPTaHH3MOB
(Mocksa)

7. DnexrtponHas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)
8. DnekTponHas OubIMOTEeYHAs ccTeMa u3atenbeTBa "Jlans" http://e.lanbook.com
7. MeToanyeckue yKa3aHus J1J151 00y4al0UXCsl 110 0CBOEHUI0 JUCIUILIUHDI .

Jlexkuus:

Pabota Ha nexkiuu ABISETCS OYEHb BAXKHBIM BUJOM CTYACHUECKOU JEATEIHHOCTH ISl U3YUCHUS
TUCIUIUIMHBI, T.K. Ha JEKIUH MPOUCXOAUT HE TOIBKO COOOIEHHWE HOBBIX 3HAaHUH, HO U
cucTemMarusanus U 0000IIeHne HAaKOIUIEHHBIX 3HaHUH, (JOPMHUPOBAHUE HA UX OCHOBE HUJEHHBIX
B3TJISI0B, YOEXKIEHUN, MHUPOBO33PEHHUS, PA3BUTHE MO3HABATENbHBIX M MPO(HEeCCHOHATBHBIX
uHTEepecoB. JIEKTOp OpUEHTHPYET CTYACHTOB B yueOHOM Marepuaine. Kparkue 3amucu JeKIui
(KOHCTIEKTHPOBAHKE) TIOMOTAeT YCBOUTH MaTepual.

Hamnmcanne koHCTIEKTa JIEKIIUNA: KPATKO, CXEMAaTUYHO, ITOCJIEI0BATENHHO (PUKCUPOBATH OCHOBHBIE
MOJIO’KEHHUS, BBIBOABI, (DOPMYIHPOBKU, OOOOIICHMS; MOMEUYATh BAKHBIE MBICIH, BBIICTSATH
KJIFOUEBBIC CJIOBA, TEpPMUHBI. KOHCIIEKT JIydIie moApa3AesiaTh Ha MMyHKTHI, Taparpadbl, coOIoaas
KpacHylo cTpoky. [IpuHIMNHManbHbIe MecTa, ompeseneHus, GOpMyIbl CIeayeT COMPOBOXKAATH
3aMEUAHMSIMHU: «BAXKHO», «0CO00 BAXXHOY», «XOPOIIO 3alOMHUTH» W T.M. WIH TMOJYEPKUBATH
KpacHoli pyukoit. [{enecooOpa3Ho pa3paboTaTs COOCTBEHHYIO CUMBOJIHKY, COKPAIICHUS CIIOB, YTO
MO3BOJIUT CKOHIIEHTPUPOBATh BHUMAHWE HA BaXXHBIX CBeNIEHUsX. [IpocimymBaHue W 3amuch
JIEKIIMU MOKHO TPOHM3BOAUTH TMPH TMOMOIIM COBPEMEHHBIX YCTPOWUCTB (AMKTO(OH, HOYTOVK,
HEeTOYK W T.1m.). PaboTast Hajg KOHCIIEKTOM JIEKIIMH, BCEraa CIeAyeT HCIOJIb30BaTh HE TOJBKO
yu4eOHUK, HO U Ty JIUTEPATYpPY, KOTOPYIO TOTOTHUTEILHO PEKOMEHIOBAJ JIEKTOP, B TOM YHCIIe
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NepUoOANYECKUe H3JaHHUS COOTBETCTBYIOLIEH HampasieHHocTU. [lo pesynapTaTam paboThl C
KOHCIIEKTOM JICKIIUH CJIeyeT 0003HAYUTh BOIMPOCHI, TEPMHUHBI, MaTepral, KOTOPBIA BBI3BIBACT
TPYAHOCTH, MOMETUTh M TIONBITaTbCS HAMTH OTBET B pPEKOMEHIyeMo#l murepaType. Ecmu
CaMOCTOSITENILHO HE y/IaeTcs pa300paThCs B MaTepHuale, Heo0X0auMo chOpMYITUPOBATEH BOIIPOC U
3aJaTh IMpernojaBaTelli0 Ha KOHCYJIbTallMM, Ha Ja0OpaTOpHOM 3aHSATHH, Ha OOILIEHUH B
KOHTAKTHBIE Yachl. JISKIIMOHHBINA MaTepHal sSBJIsieTcsl 0a30BbIM, C KOTOPOrO HEOOXOIMMO HAYaTh
OCBOEHHUE COOTBETCTBYIOIIETO pa3zelia Win TeMbl. [[1aH moAroToBKH K JEKUIUU:

. 03HAKOMHUTKCS C TEMOM JICKIINHU

. 03HAKOMHTHCS € MPEJI0KEHHBIMU BOIPOCAMU
. U3Y4YUTh COOTBETCTBYIOIIMM MaTepHall

. 03HAKOMHUTHCS C JJUTEPATYPOU MO TeMe

JlaGopaTopHblie padoThI

B mporiecce moaroToBku k 1aboparopHoi paboTe HEOOXOIUMO 03HAKOMHUTLCS ¢ paboueii
POTPaMMO¥ JIUCIUILTUHBI, TEMaMU U TUIaHAMH JIAOOPATOPHBIX 3aHITUH, YIelsis 0co00e BHUMA-
HHE ICTSIM U 3aJjadaM, CTPYKTYpE M COACP)KaHHIO JWCIMIUIMHBI, MPOBECTH aHAIM3 OCHOBHOM
y4eOHOI JINTEpaTyphl, IOCIIC YeTr0o padoTaTh C PEKOMEHIOBAHHOM JIOTIOIHUTEIILHON JTUTEPATYPOA.
[Ipu yCTHOM BBICTYIUICHUH IO KOHTPOJIBHBIM BOIIPOCAaM J1a00PaTOPHOTO 3aHSTUS HY)KHO H3JIaraTh
(He uMTaTh) MaTepUall BHICTYILICHHS CBOOOHO. Heo0X0aMMO KOHIIEHTPUPOBATh CBOC BHUMAaHUE
Ha TOM, YTO BBICTYIUICHUE OOpAILEHO K ayJAUTOPHH, a HE K MPENOJaBaTelIt0, T.K. 3TO 3HAYUMBIN
acreKT Mpo(ecCHOHABHBIX KOMITETCHIIMHU. [10 OKOHYaHUM 1Ta00PaTOPHOTO 3aHATHSI CISIYET MO-
BTOPUTH BBIBO/IbI, CKOHCTPYHPOBAHHBIC B XOJIC YCTHOI'O OIIPOCA, MPOCIIC/INB JIOTUKY MX TOCTpOEe-
HUSI, OTMETHUB IOJIOKEHUS, JISKAIME B MX OCHOBE. J[JIsl 3TOr0 B TeUEHHE ONpoca IPYTUX yJanuxcs
CJIeZyeT eJaTh MOMETKH. bojee Toro, B cirydae HETOYHOCTEH U (MJIH) HEOHUMAaHUS KaKOT0-JTH00
BOIPOCA NPOICHHOTO MaTepraia cielyeT 0OpaTUThCS K MPENoaBaTeIro sl MOTyUYeHUsS HE00-
XOJMMOM KOHCYJbTAIUH M Pa3bsICHEHHS BO3HUKINEH cuTyaru. Cxema MoAroToBKH K J1abopaTop-
HBIM paboTam:

® 03HAKOMHUTHCS C TEMOM, IIENIBIO U 3a/1a4aMHu paOOThI

paccMOTPETh MPEUIOKEHHBIC BOITPOCHI
U3Y4YHTh JICKIMOHHBIH MaTepuall, OCHOBHYIO U JIOTIOJIHUTEIBHYIO JINTEPATyPy
O3HAKOMHUTHCS C MPAKTUICCKUMH 33/IaHHSIMU M XOJIOM MX BBITIOJTHEHHS
O3HAKOMHUTHCS C 000PYIOBAaHHEM 3aHSITHUS
BBITIOJIHUTH 3aJIaHUSI B COOTBETCTBHHU C XOJ0M PabOThI
MUCbMEHHO O()OPMUTD BBIMOJIHEHHYIO paboTy
MOJIBECTH UTOT U CIeNIaTh CTPYKTYPUPOBAHHBIC BBIBOIBI

CamocrosiTeibHas padora

CamocrodrenbHas padoTa CTyI€HTOB JUCLUIUIMHE OCYILECTBIIAETCS C LEIIbIO YIiyOeHus,
pacuIMpeHusi, CHCTEMAaTHU3aluU U 3aKPETUIEHUs MTOJYyYeHHbIX TEOPETUUECKUX 3HAHUH, (OpMUPO-
BAaHMsI YMEHHU HCIIOIb30BAaTh JOKYMEHTALMIO U CIEHHAIBHYIO JIUTEPATYPY, PA3BUTHS I103HABA-
TEJIbHBIX CIIOCOOHOCTEH M aKTUBHOCTH, a Takke (POPMHPOBAHUS CAMOCTOATEIBHOTO MBIIIJICHHS,
CIOCOOHOCTEH K caMOpa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U CaMOpeaIn3alluy, pa3BUTHS HCCIIe-
JIOBaTeJIbCKUX YMeHMH. Ilepes BBIMOIHEHHEM CaMOCTOSTEIbHOM pabOThl HEOOXOAUMO YETKO MO-
HUMATh LIEIH U 3324l paObOThl, CPOKU BBIMOIHEHUS, OPHEHTUPOBOYHBIN 00BbEM, OCHOBHBIE Tpe-
O0oBaHHUA K pe3ynbTaraM padoThl, KpUTEPUHU OLIEHKH. BO Bpems BBINOIHEHUSI CaMOCTOSATEIbHON
paboThI MpernojaBaTeslb MOXKET MPOBOJUTHh KOHCYJIbTAlMH. KOHTPOIb pe3ynbTaToB CaMOCTOS-
TEIbHOU paboOThl CTYAEHTOB MOXET OCYIIECTBISATHCS B MUCbMEHHOM, YCTHOW WJIM CMEUIaHHOU
dopme, ¢ mpeacTaBICHUEM IPOAYKTa TBOPUECKOM NEesATeIbHOCTH CTy/eHTa. B kauectBe Gpopm u
METOJI0OB KOHTPOJISI CAMOCTOSITENIbHON pabOThI CTYJJEHTOB MOTYT OBITh HCITOJIb30BAHbI JJAOOpaTop-
HbI€ 3aHATHSA, KOJUIOKBUYMBI, 3a4€Thl, TECTUPOBAHHE, CAMOOTYEThI, KOHTPOJIbHBIE PaOOTHI U Jp.
Kputepusmu olieHKH pe3ysibTaToB CaMOCTOSTENIbHON pabOThI CTYACHTA SIBISIFOTCS: YPOBEHB OCBO-
€HHsI CTY/IEHTOM Y4eOHOro MaTepualla; YMEHHUs CTYJIEHTa MCII0JIb30BaTh TEOPETUUECKUE 3HAHUS



MIPH BBITTOJTHEHUH WHIMBUIYAIBHBIX 3a7aHUI; CHOPMHUPOBAHHOCTH OOIICYUYEeOHBIX YMEHHUI; 000C-
HOBAaHHOCTB M YETKOCTh U3JIOKEHUS OTBETA; 0(OpMIICHHE MaTepralla B COOTBETCTBUHU C TpeOOBa-
HusiMH. [11aH moAroTOBKY:

® U3YyYUTHh COOTBETCTBYIOIINH JICKIIMOHHBIA MaTepHall

® 3YYHUTHh OCHOBHYIO JIUTEPATYyPy IO TEME

¢ M3YUYUTH JOIOJHUTCIIbHYIO JIUTCPATYPy IO TEMC

o O(bOpMI/ITb BBIITOJIHCHHYHO pa60Ty IMUCbMCHHO UJIM B BUAC MMPE3CHTAINU B 3aBUCH-

MOCTH OT 3a/IaHUs
® cJeaTh CTPYKTYPUPOBAaHHBIC BBIBOJIBI.

IHoaroroBka K 3K3aMeHy

[Tpr MOATOTOBKE K AK3aMEHY HEOOXOIMMO OPUEHTHUPOBATHLCS HA KOHCIEKTHI JIEKIUH, pabouyro
porpaMMy JUCHUILIMHBL, HOPMATUBHYIO, YUEOHYIO U peKOMEHAYyeMYIo TuTepatypy. OCHOBHOE B
MOJIMOTOBKE K CAaue 3K3aMeHa - 3TO TTOBTOPEHHUE BCErO MaTepuaiia AUCIHUILIUHBL, TI0O KOTOPOMY
HE0o0XO0UMO caBaTh dKk3aMeH. [Ipu moAroTroBke K ciadye sK3aMeHa Becb 00beM paboThl HY>KHO
pacupeaciATb PaBHOMECPHO IO AHAM, OTBCACHHLIM IJI IIOATOTOBKH, KOHTPOJIUPOBATH KZDKIII)Iﬁ
JICHb BBITIOJTHEHHE HaMEUeHHOU paldoThl. B mepmon moAroToBKM K 3K3aMEHY CTYIEHT BHOBB
oOparraeTcs K y)ke u3yudeHHOMY (ITpoiIecHHOMY) ydyeOHOMY maTepuaiy. [loaroTroBka BKIItO4aeT B
cebst TpH ATamna: caMoCTOsITeNIbHAsA padoTa B TEUEHUE CEMECTpPa; HEMOCPEACTBEHHAS TOITOTOBKA B
AHW, TOPCAMICCTBYIONIMEC OJBK3aMCHY II0 TEMaM KypcCa;, IOAIOTOBKAa K OTBCTY Ha 3aJaHud,
coJieprkariuecs B OuiierTax. JK3aMeH MPOBOIUTCS IO OUJIeTaM, OXBATHIBAIOIIIUM BECh TPOUICHHBIN
MaTcpHrall JMCUHUILIMHBI, BKJIIFO4Yas BOIIPOCHI, OTBEACHHLIC JJIs1 CAMOCTOATCIIBHOI'O U3YUCHUS. I[JI?[
YCIIEIIHOM CIayl yKazaHHbIe B pabodeil mporpamme (hopMHupyeMble KOMIIETEHIIMH B pe3yJIbTaTe
OCBOCHHSA OUCHUIIJIIMHBI JOJIKHBI 6I)ITI) MNpOACMOHCTPHUPOBAHBI; TOTOBHUTHCA K JOK3aMCHY
HEO0OXOIUMO HAYMHATH C TIEPBOM JICKIIHH.

IoaroroBka npe3eHTanMii:
e 3HAKOMHTLCS C TEMOM, LIEJIBIO U 3a1a4aMHU
® COCTaBWTH IIJIaH MPE3EHTAIIMH COTJIACHO OCBOEHHOMY T€OPETUUYECKOMY MaTepuaty
® [POU3BECTH MOUCK B JEKIHMOHHOM MaTepuaje, OCHOBHOM M JOMOJHUTEIbHOU JIH-
Teparype (pakTHuecKkoro mMaTepuania rno TemMe

® IIPOU3BECTH NNOUCK WLIIOCTPATUBHOIO MaTepuaia B CETH "MHTEpHET"
® COCTaBUTb IPE3ECHTALUIO IIPH TOMOLIM crienuanu3supoBadHoro 110
® COCTaBHUTb JIOKJIAJ 10 MUIUIFOCTPATUBHOMY MaTepualy Ipe3eHTalun
® OTPENETUPOBATH IPE3CHTALMIO NTEPEA caaue
KonnokBuymbr:

® O03HAaKOMHUTBLCS C TEMOH U BOIPOCAMU KOJUIOKBUyMa

U3Y4YUTh JIEKLIHUOHHBIN MaTepHall

M3y4YUTh OCHOBHYIO JINTEPATypPy IO TEME

M3Y4YUTh JOMOJHUTENBHYIO JINTEPATYPY IO TEME

HaIlMCaTh OTBET HA IIPEIIOKEHHBIA BOIIPOC

00BbEM MUCbMEHHOT'0 OTBETA OT 3 110 4 CTpaHULl, BpeMs BbINMOIHEHUS 10 90 MUHYT

B ocBoeHun AMCHMIUIMHBI MHBATUIAMU M JUIAMH C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbsl OONBINIOE 3HAYCHHE HMEET WHIWBHyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JIOTIOTHUTEIILHOE Pa3bsICHEHHE yueOHOro MaTepuara.

NunuBuayanbHple KOHCYIBTAIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (DaKTOpOM,
CIOCOOCTBYIOIIUM WHIWBHUAYATH3AUA O0YICHHUS U YCTAHOBJICHHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TIpernojaBaTeieM W OOyJaroIUMCS WHBAIWIOM WM JHUIOM C OTPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/I0POBBSI.



8. Ilepeyenb MHPOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3yeMbIX NPH OCYHIECTBJICHUH
00pa30BaTeJbLHOI0 MPoLecca Mo AUCHUILINHE (MOIYJIIO0).

8.1 llepeuenb HHGOPMANMOHHBIX TEXHOJIOT U,

— KoncynpTrpoBanue mocpeacTBOM JIEKTPOHHOM MOYTHI.

— Vicnonb30oBaHue 31€KTPOHHBIX NPE3CHTALUI MTPY POBEACHUH J1a00PATOPHBIX 3aHITHI.
— I'pynnupoBka MHPOPMALMOHHBIX TOTOKOB U OOMEH MH(pOpPMAaLKeil MOCPEICTBOM Mec-
CECH/KEPOB.

8.2 Ilepeyenbp HEOOXOAUMOI0 MPOrPAMMHOIO OOeceYeHusl.

Ne
n/n

Ne noroBopa

Hepequb JIMOCH3UOHHOI'O IIPOrpaMMHOI'0O obecrneyeHus

1.

No77-ADD/223-D3/2017
Cornamenne Microsoft
ESS 72569510 or
03.11.2017

No73-ADD/223-D3/2018
Cornamenne Microsoft
ESS 72569510
06.11.2018

Microsoft Windows 8, 10

Microsoft Windows 8, 10

No77-ADD/223-D3/2017
Cornamenne Microsoft
ESS 72569510 ot
03.11.2017

No73-ADD/223-D3/2018
Cornamenne Microsoft
ESS 72569510 ot
06.11.2018

Microsoft Office Professional Plus

Microsoft Office Professional Plus

Jlor. Ne344/145 ot
28.06.2018

11O JJIA O6HapY)KeHI/I$I 1 IOHCKa TEKCTOBBIX 3aMMCTBOBAHUI B
y‘le6HHX 1 HaYYHBIX pa60Tax ((AHTI/IHJ'IaFI/IaT», Ha OAHH I'0J

Kontpakt Ne74-ADD/44-
®3/2017 ot 05.12.2017

Beccpquaﬂ JINLICH3 U CHeI_II/IaJ'II/BI/IpOBaHHOFO MaTeMaTuyc-
ckoro IT0O StatSoft Statistica

8.3Ilepedyenb HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

— «Koncynprant Ilmtocy,
— «l"apaHT».

9. MaTtepuajibHO-TeXHHYecKasi 6a3a, HeoOXoaMMasi ISl OCyLleCTBJIEHUsI 00pa3oBa-
TeJBHOI'0 MPoIecca Mo AUCHUILINHE (MOIYJIIO).

Bun pabor

MaTCpI/IaHBHO-TCXHI/I‘{eCKOG obOecrieueHue JAUCIHUITITUHBI (MO,Z[YJ'IH) n

OCHAII[EHHOCTD

JlexunonHble 3aHs- | Ayautopun 412, 419, ocHallleHHbIE NPE3EHTALUOHHONW TEXHHUKOM
THS (TpO€KTOp, IKpaH, KOMIBIOTEP/HOYTOYK, ayTUOCUCTEMA) U COOTBET-

CTBYIOIIUMM nporpaMmMHbIM obOecnieuenueM (I10).

JlaGoparopHsble 3a- | Aynutopus 412 ocHalieHHass MUKpPOOHOJIOTHYECKUM 000pYy/JOBaHUEM
HATUS (OakTepuosiorusi), MPe3eHTAMOHHON TEXHUKOW (IPOEKTOp, DKpaH,




KOMIIBIOTEP/HOYTOYK, ayJHOCHUCTEMAa) U COOTBETCTBYIOIIUM IIPO-
rpamMHBIM obOecnieuenueM (I10), HeoOXomUMBIM JaOOPATOPHBIM
000py/IOBaHUEM.

I'pynmoBsie  (MHIU-
BHUIyaJbHbIE) KOH-
CyJIbTallUH

Aynurtopus 410, (kabuHeT)

Tekymuii KOHTPOJIb,
IIPOMEKYTOYHas aT-
TecTalus

Aynutopus 412, 419.

CaMocTosiTenbHas
pabota

Kabuner mist camocTostennbHON paboThl 437, OCHAIICHHBI KOMITBIO-
TEPHOU TEXHUKON C BO3MOYKHOCTBIO IOAKIIOYEHUS K cetn «MHTep-
HET», IPOrpaMMOi 3KpaHHOI'O yBEJIMUYEHHsI U OOECIIeYeHHbIH JOCTy-
MIOM B 3JICKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEeNbHYIO CPEy YHH-
BEpCUTETA.

3an 6ubmmorexku KyOI'Y ocHaleHHBI KOMIBIOTEPHOH TEXHUKOM C
BO3MOKHOCTBIO MOJKIIOUeHUsT K cetu «MHTepHeT», mporpammoi
HKPAHHOTO YBEIMYEHUS U OOECIIEYCHHBIN JOCTYIIOM B 3JEKTPOHHYIO
1H(pOpPMaLMOHHO-00pa30BaTEIbHYIO Cpe/ly YHUBEPCUTETA




