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1 Hdesn u 3a1aum U3y4YeHUs JUCUMILIMHBI (MOXYJIA).

1.1 Ilesb 0OcBOEHMS TUCHUNIMHBI.

[lenpto  ocBoeHust  aucHUIUIMHBL  "[lUTONOrUsT ~ MUKPOOPTaHU3MOB"  ABJISIETCS
dbopMUpOBaHHE Yy CTYACHTOB OOIIENpo(ecCHOHANBHBIX, a TaKkke NpodheCcCHOHATHHBIX
KOMITETCHIIMH B IMPOU3BOJICTBEHHOW, MOHUTOPUHTOBOM U HCCIICIOBATEIBCKON ACATEIHHOCTH, a
TakKe aHann3 (QyHIAMEHTAIbHBIX 3HAHWM, HANPABICHHBIX HA PACIIMPCHHE MPEICTABICHHUHA O
CTPOCHMH MHUKPOOHMOJOTHYECKUX areHTOB, OCOOCHHOCTSX CTPYKTYpbl M (QYHKIUHA HX
CYOKJICTOYHBIX CTPYKTYp, HCIOJIB30BaHUU B OHOTEXHOJOTHMYECKHX Ipoleccax. bombinoe
3HAUYCHHUE MMEET IMOTyYeHUE 3HAHUH O POJIM MUKPOCKOITMYECKUX AJIEMEHTOB MUKPOOHOU KJIECTKU
B pealu3alid  TCHETHYECKH  JCTCPMUHUPOBAHHBIX  YHHUKAIBHBIX  METa0OIMYECKHX
BO3MOXHOCTEH.

[{uToMmoruss MUKPOOPTAaHU3MOB — HAayKa O CTPOSHUH, QYHKIIHAX KJIETOK MPOKAPUOTHBIX U
DYKApUOTHBIX MHUKPOOPTaHW3MOB, 00 HM3MEHCHHMH KJIETOYHBIX CTPYKTYp TpPH BO3JICHCTBUU
(GUBHYECKUX U XUMHYECKHX (haKTOPOB.

Jlnst BBICOKONIPO()ECCHOHAIBHOW ~ TMOATOTOBKM  BBINYCKHWKA  Kypc  «llutomorus
MUKPOOPTaHU3MOBY» Ba)X€H Ui YIIIyOJIEHHOTO MOHMMAHHUS CTYACHTaMU-0MOIOTaMu MPUHIIUIIOB
opranu3ani U (YHKIIMOHUPOBAHUS MHUKPOOHOW KJIETKH, IMOCIEIACTBHI BO3JCHCTBUS Ha Hee
pa3iINyYHbBIX (aKTOPOB OKpYyXkaromiei cpedbl. LlUTomorus MUKpOOpraHM3MOB TECHO CBSI3aHAa C
MOJICKYJISIPHOU Onoiorueit, Gpu3noIoruel 1 OMOXUMHUEH MUKPOOPTaHU3MOB.

BaxXHOCTh CBSI3M CTPYKTYphl MHKPOOHOH KieTku U e€ (yHKIHM, HEoOXOIUMOCTb
MOHUMAaHUS OCHOBHBIX MPHUHIMIIOB W TYTEH, a TaKKe TOYEK MPAKTHYECKOTO MPUMEHEHUS
ompeenseT aKTyalbHOCTh M3YUYEHHUS TUCIUIUIMHBI B paMKaxX JaHHOW MarucTepcKoi
MIpOrpaMMBI.

1.2 3agauu TUCHUILINHDI.

3a7a41 OCBOEHMS JUCIUIIIMHEIL:

— cpopMUPOBATh y CTYJIEHTOB:

0a30BOe MBIIUICHHE, OOCCIEUUBAIONIEE MPEACTABICHUSA OO0 OCHOBHBIX MPHUHIUIIAX
CTPOCHUS MUKPOOHBIX KJIETOK, UX XUMHUYECKOT'O COCTaBa, YIbTPAMHKPOCKOITUIECKON CTPYKTYPHI
OTJICTTbHBIX OMOIOTUYECKUX areHTOB — OaKTepuil u apxei;

CIIOCOOHOCTh TTOHMMATh 3HAUECHUE TEOPETUYCCKHX OCHOB CTPOCHUS MHKPOOHBIX KJIETOK
JUTSL KCTIOJIb30BAHUS UX Pa3IMYHbIX (QYHKIUH;

CIIOCOOHOCTH HCITOJIb30BaTh MHUKPOCKOITUYECKHE M WHBIC METOIBI U3YUCHUS ITUTOJIOTHH
MEXaHHU3MOB, 00ECIEUNBAIOIINX OMHCaHHEe MOP(OIOTUU U YIABTPACTPYKTYPHl OHOIOTUYECKOTO
areHra, WCIOJB3YEMOr0 B IPOMBINUICHHOCTH, CEIbCKOM XO3SMCTBE WU  MPHUPOIHON
MUKPOQIIOPHI — HAYYHBIX HCCIEIOBAHUSIX.

— pa3BHBaTh y CTYJACHTOB YMEHHS HCIIOJIb30BaTh COBPEMEHHYIO alaparypy H
BBIUHCIUTENbHbIE KOMITJIEKCHI /IS BHITOTHEHUS! OMOJIOTHUECKUX padoT;

— TIOKa3aTh IMEPCICKTHBBI TMPUMEHEHHUS ITUTOJIOTHYECKHX METOJIOB B Pa3IUYHBIX
00JacTsIX KU3HEACSITENFHOCTH YeloBeKa (IMPOMBINIIIEHHOCTh, CEbCKOE XO3SIICTBO, Hay4YHbBIE
WCCJICIOBAHMS U T. 11.);

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

1.3 MecTo AucuuIuInHbI (MO1YJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl.

Hucuunnmnza "LuTonorus MUKpOOpraHUu3MOB" OTHOCHUTCS K BapuaTUBHOM yacTu biioka 1
" IucuumuHel (MOIynH)" yueOHOro IyIaHa.

Kypc "LuTomorus MHUKpOOPraHU3MOB" Bak€H i1 CTYIEHTOB-MHKPOOHOJIOTOB,
CHEeLHUATU3UPYIONINXCS B 00JacTH OMOTEXHOJIOTMU M 001el MukpoOuonoruu. s ycBoeHus
Kypca CTYAECHTY HEOOXOIWMO OpPHEHTHPOBATHCSI B MpobOiieMax oOmeld MHUKpOOHOJIOTHH,
O0MoXUMUM, (U3MOJIIOTUM MHUKPOOPTaHW3MOB. VIMETh HaBBIKM CaMOCTOSATENBbHOM paboThl ¢
JUTEpAaTypol, BKIIOYAs MEPUONMYECKYI0 HAy4yHYIO JIUTepaTypy IO OaKTepHOIOTUU U
OMOTEXHOJOTHH, a TakXe HaBbIKM pabOThl C SJIEKTPOHHBIMH CpEJCTBaMU HH(OpMaILUH.



N3ydenunto qucuuruivabl "L{UTOI0THS MUKPOOPraHU3MOB" MPEANIECTBYIOT TAKUE NUCIUILINHBI,
kak "Xumus", "Ouszuka", "buoxumusa", "MonekynsapHas ouonorus", "['eHeTrka U cenekiys’,
"MukpoOuosiorus", KOTOpPbIE H3y4arOTCs, B TOM uucie, B pamkax Hampasienus 06.03.01
«buonorusi». Marepuansl TUCUMIUIMHBI UCIOJB3YIOTCS CTYACHTAMH B Hay4HOW paboTe mpu
MOJIFOTOBKE BBIMMYCKHON KBaTM(PUKAIUOHHONW pabOThl (MarucTepckou IuccepTalii) U KpaiHe
Ba)XHBI B OCYIICCTBICHUH TPAKTHUYECKOH IEATEITHHOCTH MarucTpa OMOJ0TUU (MUKPOOHUOJIOTHH).

1.4 IlepevyeHb NMJIAHMPYeMbIX pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBbIMH pe3yJibTATaAMHU 0CBOEHHS 00pa30BaTeIbHOIl IPOrpaMMBbl.
[InanupyeMbIMH pe3yibTaTaMyd OOyYeHHUS MO JUCIHIUIMHE, SBISIOTCS 3HAHHS, YMEHHUS,
BJIQJICHUSA W/WIM OMBIT JEATENIbHOCTH, XapaKTepU3YIOIIME STanbl/ypoBHH (OpMHUpPOBAHUS
KOMIIETEHIIMH U 00€cleyuBaIoUIie JOCTHKEHHE IUIAHUPYEMBIX pe3Yy/lbTaTOB OCBOCHMS
o0pa3oBaTenbHOI MporpaMmsbl B 1eiaoM. [lepeuens komnereHuil, GopMUpPYyEeMbIX B pe3yabTaTe

HU3YUCHUA JUCHUIIIIMHBI, IPUBCACH B Ta6111/1ue

Wnne B pesynbrare u3ydeHus ydaeOHOM qUCHUIUIMHBI 00yJaroIuecs
No KC Conepxanue JTOJIKHEI
KOMII€ | KOMIICTCHIIUU
" Terum (unm e€ yacTu) 3HATh yMeThb BJa/1eTh
u
1 | [IK-1 | cnmocoGHOCTBIO | OCOOEHHOCTH paboTatb c HOHSTUMHBIM U
TBOPYECKH CTPOEHHUS KIJIETOK | KyJIbTYpaMu METOANYECKUM
UCTIOJB30BaTh B | MPOKAPHOT, MHUKPOOPTaHU3MOB; armaparom,
Hay4YHOH U | YepThl OTIUYUSA B | UCIOJIb30BATh obecreynBaroIuM
MIPOU3BOJICTBEH | CTPOCHHH KIIETOK | METOABI CBETOBOM s¢dexTuBHOE
HO- IIPO- U DYKapuoT; | (BKiroyass (a3oBO- | HUCIHOJIb30BAHUE
TEXHOJIOTUYECKO | MUKPOCKOIIMYECK | KOHTPACTHYIO u MOJTyYEHHBIX
I JedATeNbHOCTH | He METO/bI | JIOMUHECLIEHTHYIO) 3HaHUH,
3HAHUS WCCIICIOBAHHS MUKPOCKOTIHH; CTIIOCOOHOCTBIO K
(byHIaMEHTaJIbH | MUKPOOPTaHU3MO | HUCIOJIb30BaTh BBIOOPY
BIX u | B; METO/IBI COOTBETCTBYIOIINX
MIPUKIIATHBIX B3aMMOPACIOJIOXK | TOATOTOBKU METO/I0B
paszenos eHHe U | OMOJIOTHYECKOTO IIUTOJIOTUYECKOTO
JTUCLUIUINH MOp(OJIOTHIO 0o0BeKTa K UCCIIEIOBaHMS
(Monyneit), KJIETOK AJIEKTPOHHOU 00BEKTOB;
OTIpEeNIeNIAIONMX | OaKTepuii, 30H/I0BOM METOAMKAMHU
HaMpaBJICHHOCT | CTPOEHHE U | MUKPOCKOIIUHU MIOCTAaHOBKH
b (mpoduinb) | XUMHUYECKUN Hay4HOI'0
IPOrpamMMBbl COCTaB BCEX HKCIIEPUMEHTA C
MarucTpaTypbl CTPYKTYp KIJIETOK UCIIOJIb30BaHUEM
MIPOKAPUOT COBPEMEHHBIX
LUTOJIOTUYECKUX
MI0JTXOJI0B
2 | IIK-8 | cocoOHOCTBIO | OTIAMYUTENbHBIE | OTHOCHTH METOAMKAMHU
TUTAHUPOBATh W | YEPThI CTPOCHHS | UCCIEAYEMBIX OLIEHKHU
MIPOBOJIUTH KJIETOK OakTepuil | MpoKapuoT K | TOKCHYHOCTH
MEPOTIPUSTHSI Pa3IMIHBIX OCHOBHBIM oOpasia Ha OCHOBE
o OLIEHKE | 9KOJIOTUYECKHUX MoOpdOJIOrHUecKuM | OuorecTa;
COCTOSTHUS U | HUIL rpyIam; HaBBIKAMH  PabOTHI
OXpaHe OCHOBHbIE OCYILIECTBIISATh Ha MHUKPOCKOIIE
TPUPOTHOM YCIIOBHSI ~ Cpelbl | KadeCTBEHHBIE npu BBISIBIICHUH
cpensl, oOuTaHUs AN | peakuuu JUIS | MUKPOOPTaHU3MOB




WNupe B pesynbrare u3ydeHnus ydeOHOM JUCUUIUIMHBI 00yYaroIuecs
No KC Conepxanue TOJIKHBI
| KOMIIE | KOMIICTCHLHH
TeHIM | (WK e€ 4acTu) 3HaTh yMeThb BJIaJIeTh
U
OpPraHu30BaTh HAaKOIUICHHUS BBISIBJIICHHUS B IIPUPOIHBIX
MEpPOIPUATHS OaKkTepusIMU IIPOJYKTOB 00BEKTax U Cpeax;
10 3aIlaCHBIX MeTaboar3Ma HaBbIKAMU PabOThI
palOHaIbHOMY | MUTATENbHBIX Oaktepuii Ha O00OpYZOBaHHH,
IIPUPOJIONIOIB30 | BELIECTB, CUHTE3a | (TpaHysibl  CEpbl, | UCIIOJIB3YEMOM IS
BAHMIO, OLICHKE | BCEX  CTPYKTYp | BOJIIOTUH, BaKyOJIM | aHAJIU3a cpenbl
u KIIETKH; " T.1.) U | pocTa
BOCCTAQHOBJICHU | KJIFOYEBBIE IIyTH | BU3YaJIU3allMU BCEX | MUKPOOPTraHU3MOB
10 OMOpecypcoB | BO3JEHCTBUSA KJIETOYHBIX
AHTPOIIOTEHHBIX | CTPYKTYD;
(bakTopoB Ha | KOJIMYECTBEHHO
KJIETOYHBIE YUUTHIBATh
CTPYKTYpBI U3MEHEHHUS B
MIPOKapUOT CTPOCHHM  KJIETOK
MHUKPOOPTraHU3MOB
B YCIIOBUSX
HEraTUBHOI'O
BO3JICHICTBHS,
UCIIOJIB3YS
COBPEMEHHBIE
LIUTOJIOTUYECKUE
METO/IbI npu
IIOCTAaHOBKE
MUKpPOOHOJIOrHyec
KOTo
JKCIIEPUMEHTA

2. CTpyKTYpa M cojiep:KaHHe IMCHUIIIUHBI.

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHUILINHBI IO BHAaM padoT.
Obmass Tpyno€MKOCTh AUCHMIUIUHBI cocTaBiseT 3 3aud.eda. (108 wyacoB), wux
pacrpezielieHue 1o BujaM paboT MPEICTaBICHO B TaOIHIIE

Bun yae6HO# paboTh Bcero | Cemectpsnl
4acoB (uacsl)
1
KonTtakTHas padora, B TOM YHcJjIe:
AyauTOpHBIE 3aHATHS (BCEro): 12 12 -
3aHATHUSA JEKIIMOHHOTO TUIIA 6 6 -

3aHsaTHsS CCMHUHApPCKOIr'0 TUIla (CCMI/IHapBI, MMPaKTUYCCKUC BaHﬂTI/I}I) — - -

JIaGopaTopHbIe 3aHATUS 6 6 -

HNuasi koHTaKTHas1 padora:

KonTpons camoctositensHOl paboTsl (KCP) - - -

IIpomesxyrounas arrecrauus (MKP) 0,3 0,3 -

CamocrosiTesbHasi paboTa, B TOM 4ucJie: .




Kypcosas paboma — — -
IIpopabomxka yuebHozo (meopemuuecko2o) mamepuana 20 20 -
Buinonnenue unousudyanvhuix 3a0anuii (n002omosKa coobuenutl, 10 10 )
npezenmayuii)
Peghepam 10 10 -
[ToaroroBka K TEKyleMy KOHTPOJIIO 20 20 -
KoutpoJs:
I[MoaroroBka K IK3aMeHy 35,7 35,7 -
OO0mas Tpy10eMKOCTh yac. 108 108 -
B TOM YK CJie KOHTAKTHAsA 123 | 123 -
padora
3a4. efl. 3 3 =

2.2 CTpyKTYypa AMCUUILJIMHBI:
Pacripenenenne BuI0B yaeOHOM paOOThI M UX TPYJOSMKOCTH IO pa3fiesiaM AUCIHILTAHBL.
Pa3zespl TUCHMIUTHHBI, H3ydaembie B 1 cemectpe (ounas gpopma)

KommuecTBo 4acoB
Bneayau
Ne HanmenoBanue pa3nenos AynautopHas pabora TOpHast
Bcero paGota
J I13 JIP CPC
Pazngen 1. OObBekTBI ¥  METOABI 12 1 — 1 10
1 |uccnenoBaHus LHUTOJIOTHH
MHUKPOOPTaHU3MOB.
Paznen 2. Mopdonorus u 12 1 — 1 10
2 [B3aMMOpPACIOJI0KEHUE KIIETOK
POKapHOT.
Paznen 3. Opranuzanus 12 1 — 1 10
3 TEHETHYECKOTO anmapaTa MpoKapHoT.
Paznen 4. CtpoeHue KIeToYHOM 12 1 — 1 10
CTEHKH, [IUTOIIa3MaTHUECKOM
4 MeMOpaHbl, MEeMOpaHHbIX
BHYTPUKIICTOYHBIX CTPYKTYp OaKkTepuii.
Paznen 5. Cnusucteie oOpazoBaHus. 12 1 — 1 10
S MexaHu3Mbl JIBWKCHUS TPOKAPHOT.
Paznen 6. CtpoeHune nuTOIIIa3MBl, 12 1 — 1 10
HEMEMOPAHHBIX BHYTPUKIECTOYHBIX
6 cTpykTyp. [lokosmmecs popmer
OaKTepHil.
Hmozo no oucuyunnune: 6 — 6 60

[Ipumeuanue: JI — nekunu, 113 — npaktuueckue 3anatust / cemuHapsl, JIP — naboparopusie 3anstus, CPC
— camMocTosTeNnbHas paboTa CTyIeHTa



2.3 Conep:xkanue pa3iejoB IMCUUILINHBI:
2.3.1 3aHATHSA JEeKIMOHHOI0 THIA.

ATOILIIa3MaTHYECKON
MeMOpaHbl,
MeMOpaHHBIX
BHYTPHUKJIETOUHBIX
CTPYKTYyp OaKTepuil.

XUMHUYECKUH cOCTaB, PYHKIIMH KJIETOYHON CTEHKH
rPaMIIOJIOKUTENBHBIX OakTepuil. [lenTnaornukaHoBbIN CIIOM.
CrpoeHue, XUMHUYECKUH cOCTaB U (PYHKLUU KIETOYHON
CTEHKHU TpaMOTPHULATENbHBIX OaKTepUH.
ITepunnazmaruyeckoe nmpocTpancTBo CTpoeHnE, XUMUYECKUI
COCTaB, TUIIbI KJIETOYHBIX CTEHOK apXe0aKTepHil.
OCOOEHHOCTH CTPOEHUS KJIETOYHBIX CTEHOK aKTUHOOAKTEPHIA,
[IMaHOOAKTEepUi, MUKCOOAKTEPHI, MUKOILJIA3M.
[{uTorazmMaTuyeckas MeMOpaHa MPOKapHOT: CTPOEHUE,
¢byskun. OTanuus OT BHEIIHEH MeMOpaHbl
IpaMOTPULIATENILHON KJIETOUHOM cTeHKH. OCOOEHHOCTH
XUMHYECKOT0 COCTaBa U OPraHM3ally UTOIIa3MaTHYECKON
MeMOpaHbl apxebakTepuil. BHyTpukiieTouHble MeMOpaHHbIE
CTPYKTYpbI IPOKAPUOT, TUIIBL. Me30COMbI OaKTepHil, UX THUIIbI
U pyHKUMU. BHyTpuIMTONIa3MaTHUYECKUE MEMOpaHHbBIE

dopma
Haunenosanue Coneprxanue pasnena FEKYILEro
Ne paszaena p p y
KOHTPOJIA

1 2 3 4

L. (Pazgen 1 — O0bekthl u| [lpeamer u 3aaun HIUTONOTUHU, KaK HAYKH O CTPOCHHUH U YcrHBIN
METOIbI ucciaenoBanus| QYHKIMAX KIETOK NPOKAPUOTHYECKUX U DYKaPUOTUYECKHX | OIPOC
[HTOOTHH MHUKPOOPraHn3MoB. OOBEKThI HIUTOJIOTHH MUKPOOPTaHU3MOB.

Pa3mepn! GakTepHranbHbIX KJIeTOK. OCHOBHBIE
MHUKPOOPTraHU3MOB.
BHYTPHUKJICTOYHBIE CTPYKTYpPBI IPOKAPUOT.
MUKpPOCKOIIMYECKHE METO/IbI HCCIIEIOBAHNUS
MHKPOOPIraHU3MOB. JIFOMUHECHIEHTHAsE MUKPOCKOIIUS.
Hcnonsizyemele kpacutenu. CBETOBasE MUKPOCKOIIHSL.
Pazpemaromias cnocoGHOCTh MUKpOCKoIia. IMMepcHOHHBIE
cucreMbl. Da30BO-KOHTPACTHASI MUKPOCKOMUS U €€
npuMeHeHue. [IpuHIUIIBI 2JIEKTPOHHON MUKPOCKOIIHH.
Hcnonb3oBanue 151 M3y4eHUs] BHYTPUKIETOYHON CTPYKTYpPbI
OakTepuil. XUMHUYECKHU COCTaB KJIETOK U OTACIIbHBIX
CTPYKTYPHBIX KOMIOHEHTOB OaKTepuil.
Pasnen 2 — Mopdornoruueckue GopMbl BEreTaTUBHBIX KIETOK VYcTHbil
Mopdonorus u MIPOKApHUOT, IpUMEPHI NipeacTaBuTenei. Kietounslii orpoc
B3aHMOPACTIONOKEHHE ieomopdusm npokapuot. [Toukyrommuecs, IpoCTeKOBbIE U
ctebenbkoBbie OakTepun. bakTepuu, 06pasyrolue mioa0BbIe
KJIETOK ITPOKapHOT.
TeJla U CKOIUICHUS: IPUMEPBI, 3HAYCHUE.
MopdodyuknmonansHas nuddepeHuanus u KIeTok
OTJIEJIbHBIX MPEICTABUTEIEH IPOKAPHUOT: IIPU3HAKH,
MIPUMEPBL.

P. |Pasmen 3 — I'eneTnyeckuii anmnapar NPOKAPUOTHIECKON KIIETKH. YcerHbii
Opranuszanus Hyxneoun. bakrepuansnas xpomocoma. JIHK-nonrcoMusiit | ompoc
eHETHUECKOTO KOMIUIEKC. UepThl CXOACTBA U OTVIHHA CTPOCHHA

TeHETHYECKOro anmnapaTa 3y0akTepuil 1 3ykapHoT. UepTbl
anmnapara npoKapuoT.
CXOJICTBA U OTVINYMS CTPOCHMS T€HETHUYECKOIO aIapara
apxeOakTepuil 1 sykapHoT. [Ima3mMuibl — BHEXpOMOCOMHBIE
reHerndeckue 3neMenTsl JJHK npokaproTHOM KIETKH.
Paznen 4 — Ctpoenue | Knerounas crenka 6akrepuit. Crpoenue, GpyHkuuu. Yetbipe | YCTHBIN
KJIETOYHOUN CTCHKH, TUIIa KJICTOYHBIX CTCHOK IIPOKAapHUOT. CTpOGHI/Ie, OIIpocC




CTPYKTYPbI OTOCHHTE3UPYIOIIUX U XEMOJIUTOABTOTPODHBIX
OakTepuil.

. [Pa3nen 5 — Cnusucteie|  Karncysbl, CIIM3UCTBIE CIIOH, YEXJIbI IPOKAPUOTHUECKUX VYcerHbii
06pa3oBaHus. KJICTOK. XMMHYECKHUI cocTaB, PyHKIIMU. MexaHU3MbI OIpoc
MeXaHH3MEL JBUKECHHUS IPOKAPUOT. TakCUChI. TUIIBI )KT'yTUKOBAHUS
BEDKEHHS IPOKAPHOT. MIPOKApUOT, MpuMephl. JKryTuku 6akTepuid, XUMUYECKUN

COCTaB, CTPOCHHE, MEXaHHU3M JBMKEHUs. OcCOOEHHOCTH
CTPOCHHUS U IBUTaTEIbHOM aKTUBHOCTH CIIUPOXET.
CtpyKTypbl, 00€CIIeYnBAIOIINE AKTUBHOE TIEPEABUKCHUE
OakTepuil Ha mpuMepe U3BUTHIX hopm. Bopcunku (humMOpun)
u un Oaktepuil. CtpoeHue, THIIbI, QYHKIHH.
Paznen 6 — Ctpoenue XUMHUYECKUH COCTaB IIUTOILIa3Mbl MPOKAPHUOTHUYECKON YcrHblid
[MTOILIA3MBbl, KJIETKH, QYHKIIMH. 3alacHbIE BEIIECTBA IPOKAPUOTHOM OIpoc
HeMeMOpPaHHBIX KICTKU: yCIIOBUA CHHTE3A, XUMUMECKas IPHPOJIA, IPUHHHDI
s — OTCYTCTBHUSI BIMSIHUSI HA OCMOTUYECKHI roMeocTas
nuToria3Mel. [lonucaxapuansie, IUMUIHBIEC U
CIPYKTYP 'HOKO’[FIHGC’I MOJIUTENTHAHBIC 3alaCHbIC TUTATEIbHBIE BEIIECTBA
opmbl GakTepuii. OakTepuii; IPUMEPHI, IPEICTABUTENIN. 3arlaCHbIC BKIIOUCHHUS
MIPOKAPHUOT, COJIEepIKaIIe cepy, noaudocdarsl,
YIIEBOAOPOABL; TPUMEPHIL, TPEICTABUTEIH.
[uronnazmaruueckrue HeMeMOpaHHbBIE CTPYKTYPhI OaKTEpHUIA:
ra3oBbl€ BaKyoJlu, KapOOKCHCOMBI, TApacopalibHbIE TeTbIIA.
[uronnazmaruueckrue HeMeMOpaHHbBIE CTPYKTYPhI OaKTEpHUIA:
MarHeToCOMBI, XJIOPOCOMBI, GUKOOHITNCOMBI. POOCOMBI
sy0aKTepHii: CTPOCHUE, CYObEIUHUIIBI, XHMHUECKUN COCTaB,
byukun. [loxosmumecs Gopmbl mpokapuort. [IpudanHbl
obpa3zoBanus. MopdodyHKIIMOHATEHEIE 0COOCHHOCTH
CTpOEHHS. DHAOCHIOPHI U IK30CHOPHI OakTepuii. MexaHusm
oOpa3oBanus. 3HaueHue. AKMHETHI U IUCThI. MexaHu3m
oOpa3oBanus. 3HaueHue. HekynsTuBupyemoe coctosiuue u L-
dbopmbl TpokaproT. Mexanusm o0pa3oBaHus. 3HAYCHHE.
2.3.2 3aHATHA CEMUHAPCKOIO THIIA.
3aHATHS] CEMUHAPCKOTO TUTIA — HE TIPEyCMOTPEHBI
2.3.3 JlaGopaTopHble 3aHATHSI.
®opma
Ne HaumenoBanue 1abopaTopHbIX paboT TEKYLIETO
KOHTPOJIS
1 3 4
MuUKpOoCKOMMYEeCKHE  METOABl  HCCIAEAOBaHUS  MOPQOJIOTHH  OaKTepuil:
3HAKOMCTBO C IPMHIMIIAMH PabOThI CBETJIONOILHOTO, (Pa30BO-KOHTPACTHOTO H|KomIoKkBuyM
JIOMUHECIIEHTHOIO MHKpPOCKOMNOB. I[IpocMOTp OKpalleHHBIX IpernapaTroB Nel,
OakTepuii  pa3MYHBIX ~ MOpQoJorHmueckux GopM B MMMEPCHOHHOM| pedepaT
MHUKPOCKOIIE.
W3ydeHne BHYTPUKIETOUYHBIX CTPYKTYPBI IPOKAPUOT C MOMOIIBIO AIEKTPOHHON
MUKPOCKOIIUN; XUMUYECKUH COCTAB KIETOUYHOW CTEHKH OaKTepHil: 3HAKOMCTBO
C YCTPOWCTBOM U MPHUHLMIIOM PabOThl MPOCBEUMBAIOIIETO M CKAaHUPYIOLIETO KOHJJI\?I;BHYM
30HJIOBOTO MHKpOCKoma. M3ydeHne MeTOJ0B TMOATOTOBKA OWOIOTHYECKHUX o
O00OBEKTOB K OJJIGKTPOHHON MHKpOCKOmHuH. I[IpocMOTp ToOa 3IEKTPOHHBIM pedepat
MHUKPOCKOIIOM OaKTepHaTbHBIC KIETKH Pa3UYHBIX BUAOB C LIETBIO BBISIBICHUS




HYKJICOU/1a, KJIETOYHOU CTEHKU, MeMOpaH xeMo- U (hOTOTPO(HBIX TPOKAPHUOT.

3. |3yueHue CTpOEHUs KarCyid, CIOp, JKTYTUKOB M 3aacHBIX MHUTATEIbHBIX
BCLIECTB B OKPAIUEHHBIX IPENaparax: MPOCMOTP MPUKXKM3HEHHBIX IPENapaToB|KosaoKBHyM

OakTepuii B (pa30BO-KOHTPACTHOM U JIIOMUHECIIEHTHOM MUKpockore. 3ydyeHue Ne3,
0] AJIEKTPOHHBIM MHKPOCKOTIOM OaKTEpHUAIbHBIX KICTOK C IENIbIO BIABICHHs| pedepar
KTYTHKOB.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBble paboTbl — He IPeyCMOTPEHbI
2.4 IlepeyeHb y4eOHO-MeETOAUYECKOI0 o0ecneyeHHsl Il CAMOCTOSATEIbHOI padoThl

00Y4YAKIIHXCH 110 JUCHHUILIMHE (MOAYJII0)

[Tepeuenp yueOHO-METOAMUECKOTO 00ECTIeUeH ST JUCIIUIUTMHBI 10
Ne Bun CPC BBITIOJITHCHHIO CAMOCTOSATEIILHON PaOOTHI
1 2 3
IloaroroBka k CTO 4.2-07-2012 Cucrema MeHeKMERTa KadecTBa. O0mue
YCTHOMY OIpPOCY, TpeOOBaHUS K NOCTPOEHUIO, U3JI0KEHUIO U O(POPMIIEHUIO
KOJUIOKBUYMY, JIOKYMEHTOB yueOHOM nesrenbHocTH. — [lepensnanue. —
Han#caHulo pedepara, Kpacnosipck: COY, 2014. — 60 c.
nabopaTopHoii padote Mertoanyeckue ykazaHHs [0 OpraHU3aLUU CaMOCTOSITEIbHON
paloThI CTYICHTOB, YTBEpXKI€HHbIE KaQeIpoil TeHETHUKH,
MHUKPOOHOJIOIUU U OMOTEXHOIOTUH. IPOTOKOJI Ne 21 « 26 »
utons 2017 r

Y4eOHO-MeTOIUYECKHE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00yYaroIUXCs U3

yyclia WHBAIMJIOB M JIMI C OrPaHMYEHHBIMA BO3MOXKHOCTAMHU 310poBbsi  (OB3)Moryt
MPEIOCTABIATECA B (popMax, aJaNTUPOBAHHBIX K OTPAHUYCHHSAM WX 370POBbSI M BOCIIPHUSATHS
uHpopMmanuu:

JUist T ¢ HApyIIEHUSIMHA 3PSHHS

—B MeYaTHOM (popMe yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (popme ayauodaiina,

— B ieyaTHOM popme Ha si3bike bpaiins.

JUist U1 ¢ HapyIIEeHUsIMU CITyXa!

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JUiist TTI ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:
— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA

oOyJaromuxcs.

3. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH.
[Tpu peanuzanuu yuebHoli paboThl MO ocBoeHHUIO Kypca "luronorus MUKpoopraHu3MoB"

HCIIOJIB3YIOTCA COBPEMCHHBIC O6pa3OBaT€JIBHLIe TCXHOJIOTHH

¢ HH()OPMALIMOHHO-KOMMYHHKAIIMOHHbIE TEXHOJIOTUH;

® IPOEKTHBIE METOJIbI OOYUEHNUS;

® HCCIIE0BATEIbCKUE METO/Ibl B O0yUCHUH;

e mpobieMHOe 0OyueHue
Ceme | Bug Hcnonb3yemble MHTEpAKTUBHBIE 00pa30BaTebHbIE TEXHOIOTHH Kozn-
CTp 3aHSTHS BO




(J1, JIP,
13)

qaCcoB

1 JIP PabGota B Mampix Tpymmax ¢ LENbl0 OOCYXKICHHS OTBETOB Ha
IPEUIOKEHHBIE JIJISI CaMOCTOSITEJIbHOM pPabOThl BONPOCHI 10 TEME
3aHATHUA.

KonTtponupyemsle npenoaBaTeneM JUCKYCCUH 110 TEMaM:

- Ponb nurosniorny MUKpoOpraHu3MoB B CTAHOBJIEHUH COBPEMEHHOM

3BOJIIOLIMOHHOMN TEOPUHU.

- Hutuareie nmanobakTepun u 6akTepru, 00pa3yroIue CKOTICHUS.
IIpu3Haky ¥ IpearoChUIKM BOZHUKHOBEHUS UCTUHHON
MHOT'OKJIETOYHOCTH.

-CpaBHUTENbHAs XapaKTEPUCTHKA CTPOSHHS TeHETUYECKOTO
anrmapara, KJIeTOUYHbIX CTEHOK U MeMOpaH 3y0akTepuii, apxel u
9YKApHOT: MOUCK NMEPEXOIHBIX (POPM, BO3MOKHBIE ITyTH (HIIOreHe3a.
- OTCyTCTBHE IUTOCKEIETAa 1 MEMOPAHHBIX OPTaHOUIOB B
[UTOIUIa3Me TPOKAPUOT: TUTFOCHI U MHHYCHI [Tl MeTa00Inu3Ma.
-B03MOXXHOCTb yCTaHOBJIEHUS 3KOJOTMYECKUI HUIIU OTAENIbHbBIX
[peJICTaBUTENIEN IPOKAPUOT 110 TUITY 3alaCHBIX MUTATEJIbHBIX
BEIIECTB U CIOCOOHOCTH (POPMHUPOBAHUIO UMM MTOKOALIUXCS (POPM.
- AKCHAJIbHBIN TSDK CHUPOXET U K30KT'YTHKH IIPOKAPHOT: OOIIHOCTh

IPOUCXOKACHUA NI KOHBCPI'CHIIU .

Hroro

6

HJ'ISI Jiu € OrpaHUYCHHBIMH BO3MOKHOCTAMH 3J0POBLA MPEAYCMOTPCHA OpraHu3anus

KOHCYJH)TEIIII/Iﬁ C UCITIOJIb30BaAHHEM BHGKTpOHHOﬁ IIOYThI.

4. OueHo4YHbIe CpeACcTBA JJIsl TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHOM

aTTecTaluu.
4.1DoH 01IEHOYHBIX CPEICTB /ISl IPOBEIeHUs TEKYIEro KOHTPOJIA.

Texyiuit KOHTPOIIb YCIIEBAEMOCTH MPOBOIUTCS (PPOHTAILHO HAa KaXKIOM 3aHATUU IS
oTpezieNieHUs] TEOPETUUECKON MOATOTOBKHU K JIaOOpaTOpHBIM paboTaM B BHUJE YCTHOTO OIpOCa,
KOTOPBI OIEHUBAeTCsl MO MATHOAIFHOM IIKale, a Takke C TIOMOIIbIO JOKIAIOB H

KOJJIOKBUYMOB.
Ilepeyennb BOPOCOB /111 YCTHOTO KOHTPOJISA 3HAHMI CTY/ICHTOB:

Tema 1: O0beKTHI H METOABI HCCJICAOBAHUS IUTOJOTMH MUKPOOPTaHNU3MOB.
Bompocs! 115t moAroTOBKH:

1. TIpenmer u 3a7auul IUTOJIOTHH, KaK HAYKH O CTPOCHUU U (PYHKIUSAX KIETOK
MIPOKAPUOTUYECKUX U SYKAPUOTHUECKUX MUKPOOPTaHU3MOB.

2. OOBEKTHI IIUTOJIOTUM MUKPOOPTaHU3MOB. Pazmeps! 6akTepraabHbIX KIE€TOK. OCHOBHBIE
BHYTPUKJIETOUHBIE CTPYKTYPbI IPOKAPUOT.

3. MHKpPOCKOITMYECKHE METO/IbI UCCIIEAOBAHUS MUKPOOPTAaHU3MOB. JIFOMUHECTIEHTHAS
MUKpockomnus. Mcnonb3yemble KpacUTENN.

4. CseroBas Mukpockonus. Pa3pemaromas cnocoOHOCTs MUKpockomna. IMMepcruoHHbIE
CUCTEMBI.

5. ®a30BO-KOHTpPACTHAsI MUKPOCKOIUA U €€ IPUMEHEHHE.

6. HpI/IHI_II/IHBI 3HCKTp0HHOI>'I MHKPOCKOIINH. Hcnonw3oBanue ajs HU3YyUCHUSA BHYTpHKHCTOHHOﬁ

CTPYKTYpbI OaKTepHil.

7. X¥UMHUYECKH COCTaB KJIETOK U OTJEIBHBIX CTPYKTYPHBIX KOMIIOHEHTOB OAKTEPUH.
Tema 2: Mop¢oJiorusi 1 B3anMopacnosioKeHue KJIeTOK MPOKapUoT.

Bompocs! 11t ToAroTOBKH:




1. Mop¢onoruueckne GopMbl BETETATUBHBIX KJIETOK IPOKAPHOT, IPUMEPHI NPEICTaBUTEIEH.
2. Knerounsiit mneomopdusm npokapuot. [loukyromniiecs, IpocTeKOBbIE  CTEOETHKOBBIE
OakTepuHu.

3. baktepuu, oOpasyrolue TII0A0BEIE Tela U CKOTUICHHSI: IPUMEPHI, 3HAUYCHUE.

4. MopdodyakunoHaabHas guddepeHnnanus 1 KIeTOK OTASIbHBIX MPEICTaBUTENICH
IIPOKAPHUOT: IPU3HAKU, IIPUMEPBI.

Tema 3: Opranusanusi reHeTHYECKOro annapara npoKapuor.

Bonpocs! 11 nOAroTOBKMU:

1. I'ereTryeckuii anmapar MPoOKapuoTHIECKOu KieTku. Hykneoun. bakrepuanbaas xpomocoma.
JHK-1101mcoMHBINA KOMIUIEKC.

2. YepThl CXO/CTBA U OTIMYUS CTPOEHUS T€HETUYECKOTI0 armapara 3y0akTepuil U 3yKapHor.
3. UepThl CXO/ACTBA M OTIUYHUS CTPOCHUS TEHETUYECKOTO armapara apxeOakTepuil 1 5yKapHoT.
4. TIna3mMuasl — BHEXPOMOCOMHBIE reHeTndeckue anemMeHThl JJHK nmpokaprnoTHO# KiIeTKH.
Tema 4: CTpoeHHe KJIETOYHOH CTEHKH, HUTOIIA3MATH4eCKOH MeMOpaHbl, MeMOpPaHHBIX
BHYTPHUKJIETOYHBIX CTPYKTYP OaKTepHid.

Bomnpocs! 15 NOAroTOBKU:

1. Knerounas crenka 6akrepuil. Crpoenue, ¢pyHKkuuu. YeTblpe THUIIA KJIETOYHBIX CTEHOK
IIPOKApHUOT.

2. CtpoeHue, XUMHUYECKUH cocTaB, PYHKIUHN KIETOYHON CTEHKU TPaMIIOJIOKUTEIbHBIX
Oaxrepuil. [lenTuoramkaHoBbIN CIIOM.

3. CrpoeHue, XUMUYECKUI COCTaB U (PYHKLUHU KIETOYHON CTEHKU I'paMOTpULIATEIbHBIX
Oaxrepuil. [lepunnazmaTiuieckoe NpOCTPAHCTBO

4. CtpoeHHe, XUMUYECKUH COCTaB, TUIIbI KIIETOYHBIX CTEHOK apXxeOakTepuil.

5. OcobeHHOCTH CTPOSHHSI KJIETOYHBIX CTEHOK aKTHHOOAKTEPHH, IMaHOOAKTepHid,
MHUKCOOaKTepUil, MUKOILIIa3M.

6. LluromnazmaTryueckas MeMOpaHa MPOKapHOT: CTpoeHHue, GyHKIUU. OTINYHS OT BHEIIHEH
MeMOpaHbl FPaMOTPHULIATEILHON KIIETOYHOMN CTEHKH.

7. Oco0eHHOCTH XMMHUYECKOT'0 COCTaBa U OPraHU3ally HUTOMIa3MaTHYECKOW MEMOpaHBbI
apxe0aKTepuid.

8. BHyTpuKIIeTOYHbIE MEMOpaHHBIE CTPYKTYPHI IPOKAPUOT, THITHI.

9. Me3ocoMsbl GakTepuil, UX THUIBI U QYHKIHH.

10. BayrpunuroriazmMaTuieckiue MeMOpaHHbIE CTPYKTYPBI (POTOCHHTE3UPYIOIINX U
XEMOJIUTOABTOTPO(HBIX OaKTEpuUil.

Tema 5: Cim3ucrbie o0pazoBanus. MexaHU3Mbl ABUKEHHS IPOKAPHOT.

Bonpoce! 1 NoAroTOBKH:

1. Kancymbl, CIM3UCTBIE CIIOH, YEXJIbl TPOKAPUOTUYECKUX KIETOK. XUMHUECKUN COCTaB,
GyHKIHH.

2. MexaHU3MBbl IBUKEHUS TIPOKApUOT. TaKCHCHI.

3. Tumsl KXryTHKOBaHUS IPOKAPHOT, IPUMEPHI.

4. XKryruku 6akTepuil, XUMUYECKUN COCTaB, CTPOCHHE, MEXAHU3M JIBUIKEHUS.

5. OcoOGEeHHOCTH CTPOEHUS U JBUTaTeIbHOW aKTUBHOCTH cUpoxeT. CTPYKTYypHl,
oOecrneuynBaroIIve akTHBHOE NEpEABIKEHNE OaKTepUil Ha IPUMEPE U3BUTHIX POPM.

6. Bopcunku (¢pumOpun) u nunu 6axkrepuil. CTpoeHue, TUIIbL, GYHKINH.

Tema 6: CrTpoeHHe UUTOIJIA3Mbl, HEMEMOPAHHBLIX BHYTPHKJETOYHBIX CTPYKTYP.
IToxosimmecst popmMbl 6akTepHii.

Bonpocs! 11t moAroTOBKH:

1. Xumuueckuii COCTaB HUTOILIA3MbI IPOKAPUOTUUECKOM KIICTKH,PYHKITUH.

2. 3amacHbIe BENIeCTBA MPOKAPUOTHOW KIIETKH: YCIOBHS CHHTE3a, XUMUYECKast IPUpoa,
IIPUYUHBI OTCYTCTBHS BIMSIHHUSI HA OCMOTHYECKHI TOMEOCTA3 [IUTOIIA3MBI.

3. TlonmcaxapuaHble, IUMTUAHBIC U MTOJUTIETITHHBIE 3aITaCHbIE TTUTATEIILHBIC BEIECTBA
OaKTepHii; mpuMepbl, IPEICTABUTEIH.



4. 3amacHble BKIIOUCHHUS MPOKAPUOT, COAEpIKalue cepy, moudocdaTsl, yriaeBoI0POIbL;
MPUMEPBI, TPEICTABUTEIIH.

5. lluromazmaTHyecKiue HeMeMOpaHHbIE CTPYKTYPhI OaKTepHii: ra30BbIE BAKYyOJIH,
KapOOKCHCOMBI, TapaCIopaIbHbIC TEIbIIA.

6. LlurormazmaTHuecKkiue HeMeMOpaHHBIE CTPYKTYPhI OaKTEpUil: MArHETOCOMBI, XJIOPOCOMBI,
(UKOOMITHCOMBI.

7. Pubocombl sybakTepHii: CTpoeHue, CyObeAMHUIIBI, XHMUYECKUH COCTaB, (DYHKIIHH.

8. Ilokosimuecs Gpopmsl npokapuoT. [Ipuuunsl o6pazoBanus. MopdodyHKIMOHATBHBIE
0COOEHHOCTH CTPOCHHUS.

9. DHaocmopk! U AK30CTIOpHI OakTepuil. MexaHu3Mm o0pa3oBaHus. 3HAUCHUE.

10. AxwuHeTHl U TUCTHI. MexaHu3M o0pa3oBaHus. 3HAYCHHE.

11. HexynbsTHBHpYeMoe cocTossHUE U L-popmbl mpokapuot. Mexanuszm o0pa3oBaHuUsL.
3HaveHHUe.

Kpurepuu oneHku:

OneHka «OTIMYHO» / «3auTeHO». OTBETHl Ha TOCTABJICHHBIC BOMPOCHI M3JIAraloTCs JIOTHYHO,
IOCJEI0BATEIbHO M HE TpeOYIOT JOIMOJHUTENbHBIX THosicHeHud. IlomHo packpeiBaroTcs
IPUYMHHO-CJIECTBEHHBIE CBA3M MEXJy SBICHUSAMHU U COOBITUsMU. [lenaroTcsi 000CHOBaHHbBIE
BbIBOIbI. COOJII0JAI0TCSI HOPMBI JINTEPATYpPHOU pedn

Onenka «xopomo» / «3aureHo». OTBeThl Ha IOCTABJIEHHBIE BOIPOCHl H3JIArarTCs
CHUCTEMATU3UPOBAHO M IIOCIENOBATENbHO. Marepuan wusnaraercss yBEepeHHO. PacKpbIThI
IPUYMHHO-CJIEICTBEHHBIE CBSA3M MEXAY SBJICHUSMU U COOBITHSAMH. J[EeMOHCTpUpYETCS yMEHue
AQHAJIM3MpPOBaTh MaTepuana, OJHAKO HE BCE BBIBOJABI HOCIAT AapryMEHTHPOBAHHBIA U
JoKa3areabHbIi xapakTep. CoOII01al0TCsl HOPMBI JIMTEPATYPHOU PEUH.

OreHKa «yOBJIETBOPUTEIBHOY» / «3auTeHO». JlonmyckatoTcs HapyleHHs B MOCJIEA0BaTeIbHOCTH
n3noxeHus. HemomHo packpblBarOTCs NPUYMHHO-CIECACTBEHHBIE CBA3M MEXKIY SIBICHUAMH U
coObITUSIMU. J[EeMOHCTPUPYIOTCS IIOBEPXHOCTHBIE 3HAHUS BOINPOCA, C TPYAOM pELIAtOTCS
KOHKpETHbIE 3anaud. Mmerorcs 3aTpyaHeHus ¢ BbIBOJAaMU. J[OIYCKAKOTCS HAapyLIEHHUs HOPM
JUTEPATYPHOU peyH.

OneHka «HEYJOBIETBOPUTEIBHO» / «HE 3a4TE€HO». MaTepuas U3J1araercsi HelmocleA0BaTeNbHO,
cOMBUYMBO, HE TMPEJICTABIAET OIpEIeIeHHON CHCTeMbl 3HaHMH 1o aucuuiuinHe. He
PAaCKpBIBAIOTCS TMPUUYMHHO-CIIEJCTBEHHBIE CBSI3M MEXIY SBIECHUSAIMH U coOblTusiMH. He
IPOBOAMTCA aHanu3. BbiBoabl oOTCyTCTBYIOT. OTBETBI Ha JONOJHUTENBHBIE BOIPOCHI
OTCYTCTBYIOT. IMEIOTCSI 3aMETHBIE HAPYIICHHsI HOPM JIMTEPATYPHOU PEYH.

BOl'lpOCbI K KOJUIOKBUYMaM

KostoxkBuym 1. Tema: O0beKTHI 1 METOIbI HCCICAOBAHUS UTOJIOTUH OaAKTEPHd.
Mopd¢oJiorus npoKapuor.

Bompocs! 1151 nMCbMEHHOTO OTBETA!
1. OOBeKTHI UUTONIOTMH MUKPOOPTaHu3MOB. Pa3zmepsl OakTepruaabHbIX Ki1€TOK. OCHOBHbBIE
BHYTPUKJIETOYHBIE CTPYKTYPBI IPOKAPUOT. XUMHUECKHI COCTaB KIETOK OaKTEpUH.
2. MUKPOCKOITMYECKUE METOIBI UCCIICOBAHNUS MUKPOOPTAaHU3MOB: CBETOBAs, ()a30BO-
KOHTpacTHasi, 3JIEKTPOHHOU MUKpocKonus. [IpuHImIbI, pa3peratomnias cnocoOHOCTh, MECTO
HCIIOJIb30BaHUE.
3. Mopdonoruyeckue GpopMbl BereTaTUBHBIX KJIETOK MPOKapUOT, IPUMEPHI IPeCcTaBUTENEH.
Knetounsiii mineomopdusm npokapuot. [loukyromuecs, IpocTeKoBbIE U CTE0ETbKOBBIE
OaKTepHu.
4. Baktepuu, oOpa3yrolye MI010BbIe Telia U cKorieHuss. MopdodyHKITMOHATBHAS
muddepeHImanus KIeToK OTAeIbHbBIX MpeACTaBUTENeH MPOKAPHOT U €€ MPU3HAKH.



KoanoxkBuym 2. Tema: MW3yyeHue OpraHu3anvM TeHETHYECKOr0 amnmapara |
BHYTPHKJIETOYHBIX MeMOPAHHBIX CTPYKTYPbI HIPOKAPHOT. XHMHUYECKHUH COCTAB KJIETOYHOI
CTeHKHM 0aKTepuid.

Bompocs! 151 1MCbMEHHOTO OTBETA!

1. I'eneTnueckuii anmnapar npokapuoruueckoit kierku. Hykieonn. bakrepuanbHast xpomocoma.
ITmasMugel.

2. YepThl CXO/ICTBA U OTIMYHUS CTPOSHUS TEHETUYECKOTO arnapara sy0akTepuil, apxedakTepuii
U 3yKapuorT.

3. IlentunornukanoBelii cioit. Crpoenue, GyHKIUUA. THUIIBI KJIETOYHBIX CTEHOK NMPOKAPHOT.

4. lluromiazMaTHyeckasi MeMOpaHa IIPOKapHOT: cTpoeHue, GpyHkunu. OcobeHHOCTH
XUMHUYECKOTO COCTaBa U OPraHU3aIMH y apXeOaKTepHid.

5. BHyTpuKIeTOUHbIE MEMOpaHHbIE CTPYKTYPBI IPOKAPUOT, TUIIbI, (DYHKIIHH.

KoanokBuym 3. Tema: U3ydyeHue cTpoeHUs] HMTOIVIA3Mbl 1 BHYTPHLIHMTOIUIA3MATHYECKHUX
HeMEeMOPAHHBIX CTPYKTYP Npoxkapuor. CTpoeHHue CIAM3MCTHIX 00pa30BaHMil, MEXaHU3MOB
JABUKEHMS ¥ MOKOsIuXcs (popm OaKkTepuid.

Bomnpocs! /U1 NTMCbMEHHOTIO OTBETA:

1. Cinuzuctbie 00pa3oBaHMs IPOKAPUOT: TUIIBI, XUMHUYECKHUI COCTaB, PYHKLUHU, IPUMEPHI
IIPEACTABUTENEH.

2. MexaHu3Mbl IBUKEHUS pokapuoT. Tunel,ctpoenne, GyHKUK. THUIIBI )KI'yTHKOBAHHUSL.
Takcucsl.

3. OcobGeHHOCTH CTPOEHUS U ABUraTeIbHON aKTUBHOCTU cIUpoxeT. CTPYKTYypHl,
o0ecrieynBaroIIre aKTUBHOE MEepEIBIKEHNE OaKTEpUil Ha TPUMEpPEe U3BUTHIX (POpM.

4. XuMHMYECKHH cOCTaB IIUTOIIA3MBbl U 3aIIaCHBIX BEILIECTB IIPOKAPHOT. Y CIIOBUS CUHTE3a
3alacHbIX BELIECTB, UX XUMUYECKas IPUPOJIa U YIbTPaCTPYKTypa.

5. lluromiazMaTuyeckue HeMeMOpaHHbIE CTPYKTYpbl OaKTEepUii: a3pOCOMBbI, KAPOOKCHUCOMBI,
napacropaibHbIe TEIbIIa, MATHETOCOMBI, XJIOPOCOMBI, (hukodumrcomsl. CTpoenue, QpyHKIH

6. Pubocombl sybakTepuii: cTpoeHne, CyObeIUHUIIBI, XUMUUYECKUN COCTaB, QYHKIIUH.

7. Tlokosimuecst popmbl MpokaproT. Tunsl, MOpdHopyHKIIMOHATBHBIE OCOOCHHOCTH CTPOCHUSI.
[TprymHbBI U MEXaHU3MBbI 00Pa30BaHMUSL.

Kpurepun oneHkH KOJJIOKBHYMa:

- OIEHKA «OTJIWYHO» BBICTABJISETCS, €CJIM CTYJICHT JIEMOHCTPUPYET BCECTOPOHHEE,
CHUCTEeMAaTUYECKOE U TTyOOKOe 3HaHUE MaTepuala, yMeHHe CBOOOIHO BBIMONHATh MPAKTHUECKUE
3a/IaHUsI YMEET CBOOOJHO JIOTUUECKH, apTyMEHTHUPOBAHHO, YETKO M C)KAaTO M3JlaraTh OTBETHI Ha
BOITPOCHI C UCIIOJIb30BAaHUEM HAYUYHON TEPMHUHOJIOTHH;

- OIICHKa «XOpOIIO» BBICTABJISETCS, €CIU CTYACHT MPOJEMOHCTPUPOBAT XOPOIIHE
CHUCTEMAaTUYEeCKHE 3HAHUS Marepuasa, OTBEThl COAEPKAT HEKOTOPYI0 HETOYHOCTh WM HE
OTJIMYAIOTCS TOJTHOTOH H3JI0KEHUS;

- OLIEHKA «YJOBJIETBOPUTEIBHO» BBICTABIISIETCS, €CIU CTYACHT JA€T HEMOJHbIE OTBETHI
Ha BOIPOCHI, IOMYCKAET HETOYHOCTH B (POPMYITUPOBKAX;

- OLIEHKa «HEYJOBJIETBOPUTEIBHOY» BBICTABISETCS, €CIIM CTYJACHT HE MOATOTOBUIICS, HE
OTBETHUJI HAa BOIMPOCHI WM OTBETHJI HEMPABUJIBLHO; MOKa3ajl cliadble 3HAHUS U JOIMYCTUI rpyObie
OIINOKHU.

OueHouHble cpencTBa Uil MHBAJIUAOB M JIUI C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3I0POBBSI BEIOMPAIOTCS C YIETOM MX WHIUBUIYATBHBIX TICUXO(DH3NIECKUX OCOOEHHOCTEH.

— TpU HEOOXOJUMOCTH HWHBAIHMIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
3I0POBBS IPEIOCTABIISAETCS JOTIOTHUTEILHOE BPEMSI IJIsI TOATOTOBKH OTBETA;

— MPU MPOBEICHUU MPOIETYPHI OIICHUBAHUS PE3yTbTATOB 00YyUEHHUS MHBAIUIOB U JIUII C
OTPAaHUYEHHBIMH BO3MOYKHOCTSIMHU 370POBBS MPETyCMATPUBAECTCS UCIIOIH30BAHNE TEXHUUECKHUX
CPEICTB, HEOOXOANMBIX UM B CBSI3H C UX MHIUBUAYATHHBIMU OCOOCHHOCTSIMU;



— TIpY HEOOXOAUMOCTH JIJIsl O0YJArOIIUXCS C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI
¥ HHBAIMAOB TMPOIEIypa OLECHHBAHUS pE3YIbTaTOB OOYYEHHS MO AMCHHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Ipoueaypa oleHUBaHUS PE3yIbTATOB OOYYCHHS WHBAJIHMIOB M JIMIl C OTPAaHHYCHHBIMHU
BO3MOXHOCTSIMH  3JIOPOBbsSI 10 JTUCHHUIUIMHE (MOMYIO) TPEAyCMAaTPUBACT IPEIOCTABICHHUE
uHpopMalu B (GopMax, aJaNTUPOBAHHBIX K OTPAHUYCHHSM HUX 3J0POBbSI M BOCIPHUSTHS
nHpopmanuu:

JInst Ll ¢ HapyLIICHUSIME 3PCHUSI:

— B Ie4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JUiist JIUI ¢ HApYIISHUSIMH CITyXa:

— B mieyaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JInst Ll ¢ HApyIICHUSIMH OTIOPHO-/IBUTATEIILHOTO arapara:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBII TEpeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcsi.

IIpumepHas TemaTuka pegepaTon

1. OtnuuurenbHble 0COOEHHOCTH LIUTOJIOIMU apXeH.

2. KomnektusHOe moBeaeHUE U 3PPEKT KBOpyMa y OaKTEpHIA.

3. Kierounas ctenka GakTepuil: TUIIBI, CBSI3aHHbBIE C HEH I'PYyIIOBbIE HAUMEHOBAHUS
(TpauMJUIMKYTHI U Jp.), CTPOEHKE, UCIOIb30BaHUE B cUCTEMaTHKe. MUKpoopraHu3Msbl 0e3
KJIETOYHOM cTeHkH. L-hopMel, ceponacTsl.

4. CrpoeHue 3yKapuoTUYECKUX MUKPOOPIaHU3MOB Ha IPUMEPE IPOKIKEBON KIIETKHU:
KJIETOYHAsl CTEHKa, OpraHesulbl, IUIOUAHOCTh, MUTO3/MeH03, MOJIOBbIE THUIIbI, PACHl, TOYKOBAHUE.
5. BayTrpummronizazMaTHu4eCKUe BKJIIOUEHHUS OaKTEPUii: HCTOPUS U MOCIIEI0BATENbHOCTD
OTKpBITHUS, pa3HOOOpa3ue, cocTaB, (QYHKIMH, METO/IbI BU3YyaIU3alllH.

6. IloxBMXHOCTh Y MUKPOOPTAaHU3MOB: CPAaBHEHHE CTPOCHHUS M MEXaHU3MOB JIBUKCHUS
0aKTepHaIbHOIO ¥ 3YKapUOTUYECKOT0 KI'YTUKOB. J[pyrue Buabl IBUKEHUS y IPOKAPUOT.

7. Tumbl 27eKTPOHHOM MUKPOCKOIHMH: CKaHUPYIOIas, IPOCBEUUBAIOIIAs U Jp. Y CTPOMCTBO
AIIEKTPOHHBIX MUKPOCKOMOB. [Ipo6omnoaroroBka 61Mo10ruyeckux (Mpexie Beero,
OaxkTepHaIbHBIX) MUKPOMNPENApaToB AJsl JIEKTPOHHON MUKPOCKONUU. MUKpPOTOMBI.

8. Kpacurenu, ucnonszyemsle B MukpoOuosoruu. Kpacutenu aas cBeT10N0JIbHON U
JIOMUHECIIEHTHON MUKPOCKOIIMU: pa3HOOOpasue, NpeaHa3HaueHUs, IPUMEPhl OKPACKH.

9. Pa3HoOOpasue MeTo/10B CBETOBON MUKPOCKOIIUH (CXEMBI JIy4el, CTpO€HHEe MUKPOCKOTIA,
PUMEpPHI N300paKEHUH, NCIOJIb3yeMble KpacuTeNn (Y HAJIMYUU TaKOBbIX)).

10. IuccoumaTHBHBIE MTEPEXO/bl y OAKTEPHIl: MEXaHNU3MBI, BIMSHUE HA KYJIbTypaJIbHBIE,
Moponoruueckre u GU3N0IOrHYeCcKre IPU3HAKH.

11. OtnnuurtenabHbIe 0COOCHHOCTH IIUTOJIOTUU apXeH.

12. KomrekTuBHOE noBeneHUE U 3P PEeKT KBOpyMa y OaKTepHid.

13. Knerounass creHka OakTepuil: THUIIBI, CBSI3aHHbIE C HEW TPYNIOBbIE HAWMEHOBAaHUS
(TpauMJUTMKYTBI M JIp.), CTPOEHME, HUCIOJb30BaHUE B cHcTeMaTuke. MukpoopraHusMmel 0e3
KJIETOUYHOM cTeHKH. L-hopMsl, ceporacTel.

14. CtpoeHne »yKapuOTHMYECKHX MHKPOOPIaHU3MOB Ha TMPUMEPE JAPOXIKEBOM KIETKHU:
KJIETOYHAsi CTEHKA, OpraHesulbl, IUIOUAHOCTh, MUTO3/MeH03, TI0JIOBbIE THIIbI, PAChl, TOYKOBAHHUE.

Kpurepun onenkn:
OneHka «OTIMYHO» / «3auTeHO». OTBETHl Ha MOCTAaBJIEHHBIE BOMPOCHI M3JIAaraioTcs JIOTHYHO,
MOCJEIOBATEIbHO M HE TpeOYIOT JONMOJHUTENbHBIX MosicHeHuid. IloiaHo packpeiBatoTcs



IPUYMHHO-CJIECTBEHHBIE CBA3M MEXIYy SIBICHUSAMM U COOBITHUsAMU. [lenaroTcsi 000CHOBAaHHBIE
BBIBOIbI. COOTIOIAIOTCS HOPMBI JTUTEPATYPHOU pedn
Onenka «xopomo» / «3aureHo». OTBeThl Ha IOCTAaBJIEHHBIE BOIPOCHl H3JIArarTCs
CHUCTEMATU3UPOBAHO U IIOCIENOBATEIbHO. Marepual wu31araeTcsi yBEpPEHHO. PacKphIThI
IIPUYMHHO-CJIEICTBEHHBIE CBA3M MEXAY SBJICHUAMU U COOBITUSAMU. JleMOHCTpUpYETCS yMEHUE
AQHWIM3UPOBATh MaTepuall, OJHAKO HE BCE BbIBOJAbI HOCSAT AapryMEHTHPOBAaHHBIA U
JoKa3aTennbHbli XapakTep. Co0i01at0TCss HOPMBI JTUTEPATYpHOU peun.
OrneHKa «yl0BJIETBOPUTEIILHOY» / «3auTeHO». J{oMmycKkaroTcsl HapyleHUs B IIOCIEJ0BATEIbHOCTH
n3n0xeHusA. HemomHo packpbIBarOTCS NPUYMHHO-CICACTBEHHBIE CBA3M MEXKIY SIBJICHUAMU U
COOBITUSAMH. JIEeMOHCTPUPYIOTCSI IIOBEPXHOCTHBIE 3HAHUSA BOIPOCA, C TPYJOM pEIIAITCS
KOHKpeTHbIE 3ajauu. Mmerorcs 3aTpyAaHeHMsl ¢ BbIBOJaMHU. JOMyCKarOTCS HAapyLIEHUS HOPM
JUTEPaTYpPHOU peyH.
OrneHka «HEYJIOBIETBOPHUTEIBHO» / «HE 3a4TE€HO». MaTepuan Hu3Jlaraercsi Hermociea0BaTebHo,
CcOMBYMBO, HE INPEICTABISET OIpPENEICHHON CUCTEMBbl 3HaHMM 10 JucuuiuinHe. He
PACKpBIBAIOTCA IPUYMHHO-CIEJCTBEHHBIE CBSI3M MEXKIY SBJIECHUSAMHM U coOblTusimMu. He
IIPOBOAMTCA aHanu3. BbiBoabl OTCyTCTBYIOT. OTBETHI Ha JOINOJHUTENBHBIE BOIPOCHI
OTCYTCTBYIOT. MIMEIOTCS 3aMETHBIE HapYLIEHNSI HOPM JIMTEPAaTypHOU PEUH.
4.2 ®oHJ OLIEHOYHBIX CPEACTB /ISl IPOBeIeHNs IPOMEKYTOYHOH aTTeCTAlMH.
Cnmcox BONPOCOB K IK3aMEHYy
1. Ilpeamer u 3a1auu OUTOJIOTUH, KaK HAYKH O CTPOGHUH U (YHKIMAX KIETOK
IIPOKAPUOTUYECKUX U FYKAPUOTHUECKUX MUKPOOPTraHU3MOB.
2. OOBEeKThl HUTOJIOIMU MUKPOOPraHu3MoB. PazMepbl GakTepualibHbIX Ki1eTOK. OCHOBHBIE
BHYTPUKJIETOUHBIE CTPYKTYPbI IPOKAPUOT.
3. MuKpocKonuYecKre MeTO bl UCCIEI0OBAHNS MUKPOOPTaHU3MOB. JIFOMUHECIIEHTHAs
MUKpockomnus. Mcnosb3yemble KpacUTEINH.
4. CseroBas MUKpockonus. Pa3zperaromnias criocoOHOCT MUKpOCKoIia. IMMepCcHOHHBIE
CUCTEMBI.

5. ®a30BO-KOHTpACTHAsI MUKPOCKOIUS U €€ IPUMEHEHHE.

6. IIpuHIUTIBI 2TIEKTPOHHON MUKpOCKoTHH. Vcrionb30Banue 11 M3y4eHHs BHYTPHKICTOYHON
CTPYKTYpbI OaKTepuil.

7. XUMHMYECKUI COCTaB KJIETOK U OTAEIbHBIX CTPYKTYPHBIX KOMIIOHEHTOB OaKTEpHid.

8. Mopdonoruueckue GpopMbl BEreTaTUBHBIX KJIETOK IPOKAPUOT, IPUMEPHI TPEICTaBUTEINIEH.

9. Kunerounsrii ruieomopdusm nmpokapruoT. [loukyromuecs, MpoCTEeKOBbIE U CTeOeTbKOBBIC
OaKTepHH.

10. bakTepun, 0Opa3yronIue mI00BBIE TeIa U CKOTUICHUS: TIPUMEPHI, 3HAaUCHHE.

11. MopdodyHkunoHansHast JudepeHmanus KIeToK OTAeIbHbIX IpeAcTaBUTeNeH
IIPOKAPUOT: MPU3HAKU, IPUMEPBI.

12. I'enetnueckuii annapaT npokapruoTuueckoi kinetku. Hykneons. bakrepuanbHast
xpomocoma. JJHK-nionmcomHBbIi KOMIUIEKC.

13. YepTsl cx0ACTBA M OTJINYUS CTPOCHUS TEHETUUYECKOT'0 anmnapara 3y0akTepHii U 3yKapuorT.

14. YepTol CXOCTBA U OTJIMUUS CTPOCHHS TEHETUUECKOTO armapara apxe0akTepuil U yKapHoT.

15. TTna3Musl — BHEXPOMOCOMHBIE TeHETUYECKHE SJIEMEHThI TPOKAPUOTHOM KIIETKH.

16. Knerounas crenka 6akrepuid. CTpoenne, QyHKIuH. YeTpIpe THITa KIETOYHBIX CTEHOK
IIPOKApHOT.

17. Ctpoenue, XuMHUYECKU COCTaB, PYHKIIMH KJIETOYHON CTEHKH IPaMITOJIOKHUTEIbHBIX
6axrepuil. [lenTuaornukaHoOBBIH CIOM.

18. CtpoeHne, XUMUYECKUH COCTaB U (PYHKIIMU KIETOUYHON CTEHKH TPaMOTPHUIIATEIbHBIX
6axtepuil. [lepurniazMaTuueckoe MpoCTPaHCTBO.

19. CtpoeHre, XHMHUECKHAN COCTaB, THITHI KJICTOYHBIX CTCHOK apXeOaKTepHi.

20. OcoOeHHOCTH CTPOEHUS KIETOYHBIX CTEHOK aKTUHOOAKTEPHii, IIHaH00aKTepui,
MUKCOOAKTEpUN, MUKOILIIA3M.



21. I{uTorutazmaTuyeckas MeMOpaHa IpoKapHuoT: cTpoeHne, GyHkuu. OTINYUS OT BHEITHEH
MeMOpaHbl IPaMOTPHUIIATEIEHOM KJIETOYHOM CTEHKH.

22. OCOOEHHOCTH XMMUYECKOI'0 COCTaBa U OpraHU3alMy UTOIIa3MaTHUECKOW MeMOPaHBbI
apxe0akTepuil.

23. BHyTpHKII€TOUHBIE MEMOPAaHHBIE CTPYKTYPhI IPOKAPHOT, TUIIBI.

24. Me3ocoMbl OakTepuid, MX TUIIBI U (YHKLIUH.

25. BHyTpunuromiazMaTuyeckiue MeMOpaHHbIE CTPYKTYPbl (POTOCHUHTE3UPYIOIIUX U
XEMOJIUTOABTOTPO(HBIX OaKTEpHUid.

26. Karicysbl, CIM3UCTBIE CII0U, YeXJIbl IPOKAPUOTHYECKUX KIIETOK. XMMHUYECKHUI COCTaB,
byHKInn.

27. MexaHu3Mbl ABHKEHHS IPOKAPHOT. TaKCHUCHI.

28. Tumbl )XTYTUKOBAaHUS TIPOKAPUOT, IIPUMEPHI.

29. Kryruku 6akTepuil, XMMUYECKHH COCTaB, CTPOCHUE, MEXaHU3M JIBU)KEHUS.

30. OcoOeHHOCTH CTPOCHHUS U JIBUTATEIBHON aKTUBHOCTH criipoxeT. CTPyKTYpHI,
o0ecreunBaroIMe aKTUBHOE NepeIBIKEHNE OaKTepuil Ha IPUMEpe U3BUTHIX (POPM.

31. Bopcunku (pumOpun) u nunu 6akrepuit. CTpoeHue, TUIBI, (PYHKITUH.

32. XMHUYECKUI COCTAaB LUTOILIA3Mbl IPOKAPUOTUUECKOMN KIETKH,PYHKIIUH.

33. 3amacHbIe BemecTBa MPOKAPUOTHON KIETKU: YCIOBUS CHHTE3a, XUMHUECKas IPUPO/Ia,
HNPUYMHBI OTCYTCTBUS BIMSHUSA HA OCMOTHYECKHI FOMEOCTa3 [IUTOMIIa3MBl.

34. TlonucaxapugHble, TUMHUIHBIE U TOJIUIECTITHIHBIC 3allaCHBIC MMTATEeIbHBIE BEIECTBA
OaKTepHii; IpuMepbl, PEICTABUTEIH.

35. 3amacHbIe BKIIIOUYEHUS IIPOKAPUOT, COAEPIKAIINE cepy, Noau(ochaTsl, yriaeBOIOPOIb;
pPUMEPBI, IPEICTaBUTEIH.

36. HuTomnazmarnyeckne HeMeMOpaHHBIE CTPYKTYPBI OaKTepHil: ra30BbIe BaKyOJIH,
KapOOKCHCOMBI, TapacropajbHbIe TENbLA.

37. HuTomna3smaTnyeckrue HeMeMOpaHHbIE CTPYKTYPBI OaKTepHil: MarHETOCOMBI, XJIOPOCOMBI,
(UKOOUITUCOMBI.

38. Pubocomsl sybakTepuii: CTpoeHuEe, CyObEeMHHIIBI, XHMUYECKHI COCTaB, (DYHKIIHH.

39. Iokosmuecs popmsl ipokapuoT. [Ipuunnel 06pazoBanus. MophopyHKIIHMOHATbHBIE
OCOOEHHOCTHU CTPOEHHSI.

40. DHIoCTIOpHI U 3K30CTIOphl OakTepuil. MexaHu3m oOpa3oBaHus. 3HaUCHHE.

41. AkuHETHI U UCTHI. MexaHu3M oOpa3oBaHus. 3HAYCHUE.

42. HexynbTuBupyemoe coctosinue ul-popmel mpokapuot. Mexanusm o6pazoBaHus. 3HaUeHUE.

Kpurtepun oneHkn 3k3aMeHa:
BricTaBieHne OLEHOK Ha DK3aMEHE OCYIIECTBISAETCS HAa OCHOBE IPHUHLHUIIOB
06’BGKTI/IBHOCTI/I, CIIpaBCAJIMBOCTH, BCECTOPOHHCTO aHaJIn3a YPOBHA 3HAaHUH CTYACHTOB.
— OuUeHKa "OTIMYHO" BBICTABIAETCA CTYACHTY, €CIM OH IIOKa3bIBA€T BCECTOPOHHEE,

cucTeMaTHyeckoe, Tiy0oKkoe 3HaHHe Y4eOHO-IPOTpaMMHOI0 Marepuana, cBOOOIHO BBIIOJIHSET
3aJaHusl [0 MporpamMMme JUCLHUIUIMHBL, CBOOOTHO, YETKO, JOIHYeCKH 0OOCHOBAaHHO OTBEYAeT Ha
JIOTIOJTHUTEIIbHBIE BOIMPOCHL, CIOCOOEH TPHUMEHATh TEOPETUYECKHE 3HAHMA Ul pPEeLIeHUs
MPAKTUYECKUX BOMPOCOB MO CIEHUAIBHOCTH, B ITOJHOM 00bEME YCBOMJI OCHOBHYIO U 3HAKOM C
JIOTTOJTHUTENILHOM JIMTEPATYPOU COTJIaCHO MPOTPaMME.

— OIleHKa "XOpomo" BBICTaBIAETCA CTYACHTY IOKa3aBLIEMY IIOJHBIE CHCTEMATHYECKHE
3HaHUS 110 JAMCIUIUIMHE, YCIENIHO BBINOJHAET IPEIyCMOTPEHHbIE NPOrPAMMON 3aJaHus,
JIOMYCKAIOIIEMY HE3HAUUTENIbHBIE MOTPEUIHOCTH B (aKTMYECKOM MaTepualie U HEKOTOpbIe
HETOYHOCTHU B €r0 U3JI0KEHUH, 3aTPYIHAIOIIEMYCs B BBIABICHUM CBA3U MU3JIaraeMOro Marepuasia
C APYTMMH pa3eilaMU IIPOrpaMMBI.



- OLICHKA "yJIOBJIETBOPUTEIBHO" BBICTABISETCS CTYIEHTY, €CJIM OHJAET HEMOJHbIE OTBETHI
Ha BOMPOCHI IK3aMCHAIIMOHHOTO OMJIeTa, He MOXKET 00OCHOBAHHO OTBETHTDH Ha JIOIIOJIHUTEIHHBIC
BOIIPOCHI, JIONYyCKaeT HETOYHOCTH B (DOPMYITHPOBKAX;

- OIICHKA «HEY/IOBJICTBOPUTEIIBHO» BBICTABIISCTCS CTYJICHTY, €CIM OH HE IMOIATOTOBHIICS K
9K3aMEHY, HEe OTBETHJI Ha BOMPOCHl WJIM OTBETWUJ HEMPABWIBHO; TOKa3all cliadble 3HAHUS U
JOMYCTHJI TPyObIe OIIMOKHU; OIEHKA «HEYTOBJICTBOPUTEIHHO» BBICTABISICTCS, €CIU CTYJICHT
ITOJIOKHJI OMJIET K OCTAaBHII €r0 Oe3 OTBETA.

OrneHOYHbIC CpEACTBA JUISI WHBAIMAOB M JIMII C OrPAHUYCHHBIMH BO3MOXHOCTAMH
3JI0POBbSI BEIOMPAIOTCS C YIETOM X WHIUBUAYATBHBIX ICUXO(DHU3MUIECKUX OCOOCHHOCTEH.

— Tpd HEOOXOJUMOCTH HWHBAIMJIAM M JIMIAM C OrPAaHUYCHHBIMH BO3MOKHOCTSIMH
3JI0POBBS MTPEIOCTABIISICTCS JOMOJHUTEIHFHOE BPeMsI JIJIsl IIOJTOTOBKH OTBETA Ha dK3aMEHE;

— IIPH MPOBEJICHUH MPOLEYPhI OLICHUBAHHS PE3yJbTaTOB 00YUCHUS WHBAIHIOB U JIUIL C
OTPAaHWYEHHBIMH BO3MOXXHOCTSIMU 370POBbsI TIPEAYyCMATPUBACTCS HCIIOIH30BAHNE TEXHUYECKIX
CPEICTB, HEOOXOAMMBIX UM B CBS3H C UX HHIUBUAYATbHBIMH OCOOCHHOCTSIMU;

— TIPH HEOOXOAMMOCTH JIJIsl OOYJAIOIIUXCS C OTPAHMYECHHBIMUA BO3MOXHOCTSIMHU 3/I0POBBS
U WMHBAIWIOB TIPOIEIypa OICHUBAHUS PE3YJIbTaTOB OOYUYEHHS 10 JAUCIMIUIMHE MOXET
MIPOBOMTHCS B HECKOJIBKO JTAIIOB.

[Iporienypa oneHUBaHUsI PE3yJbTATOB OOYYCHHS WHBAIUIOB M JIUI[ C OFPAaHUYCHHBIMHU
BO3MOXXHOCTSIMU 37I0OPOBbSl TI0 JUCIHIUIAHE (MOAYJIO) MPEeaycMaTpUBaeT MPEIOCTABICHUE
uHpopManui B (opMmax, aJanTHPOBAHHBIX K OrPAHHYCHHSIM HMX 3J0POBbS U BOCIPHUSATHS
uH(popMauu:

J1J1s1 JIT C HApYILICHUSIMH 3PEHHSL:

— B I1€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

J1J1s1 JIUI C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETHU3WPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

5. IlepeyeHb OCHOBHOII M JONMOJHHUTEJILHOW y4eOHOW JHUTEpaTypbl, HEOOXOAUMOI

JJIs1 OCBOCHHS IMCUMILIUHBI (MOLYJIfA).
5.1 OcHoBHasi IUTEpaTypa:

1. Herpycos, A. 1. Mukpob6uonorus: Teopus u npaktuka B 2 4. Yacts 1 : yueOHUK a5
OakanaBpuata u maructparypsl / A. . Hetpycos, U. b. KotoBa. — M. : U3narenscTBo FOpaiit,
2017. — 333 c. — (Cepus : bakanaBp u maructp. Akagemudeckuii kype). — ISBN 978-5-534-
03805-7.https://biblio-online.ru/book/B78A1E41-7F18-4559-A20E-F3AFF52C9DAF
2. Herpycos, A. . MukpoOuosorus: Teopust ¥ pakTuka B 2 4. YacTtp 2 : yueOHUK IS
OakanaBpuata u maructparypsl / A. . Hetpycos, U. b. KotoBa. — M. : U3narensctBo FOpaiit,
2017. — 312 c. — (Cepus : bakanaBp u maructp. Akagemuueckuii kype). — ISBN 978-5-534-
03806-4.https://biblio-online.ru/book/9BFAB8C4-38B2-4590-B1D2-BB0428C6CDD2
3. UBmmna, Mpuna BopucoHa. Bompmoi npaktukym "Mwukpobuonorna" [Tekcr] : ydeGHOe
nocobue ans cryaentoB By3oB / M. b. Msmuna. - Cankt-IletepOypr : IIpocnext Hayku, 2014. -
108 c. : . - bubnuorp. B KoH1e 3aaa4. - bubauorp.: ¢. 92-94. - ISBN 9785903090976 : 521.50.



https://biblio-online.ru/book/B78A1E41-7F18-4559-A20E-F3AFF52C9DAF
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Jlj1 OcBOGHMS AUCUMILTAHBI MHBAIMAAMH U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0POBbSl MMEIOTCSI M3JaHHsI B AIJIEKTPOHHOM BHJIE B 3JCKTPOHHO-OMOIHMOTEYHBIX CHCTEMaxX
«JIanb» u «¥Opaity.

5.2 lonosiHUTeILHAS JIATEPATypa:

1. Emner B.T. Mukpobuonorus / B.T. Emues, E.H. Mumycrtun. - 6-e uzn., ucnp. - M.: [Ipoda,
2006. - 445 c.: wi. - (Beicimee oopazoBanue). ¢. 427-428. - ISBN 5358004432. (49 ax3).

2. MukpoOuosiornueckuii mpakTukyM : yaeonoe nocodue / K.JI. llnaiinep, M.H.
Actpaxannesna, 3.A. Kanapckas u ap. ; @eaepainbHOe areHTCTBO 110 00pa30BaHUIO,
['ocynapcTBeHHOE 00pa3oBaTelibHOE yupexaeHue Briciiero npodeccuonanbHOro 00pa3oBaHus
Kazanckuii rocygapCTBEHHBIN TEXHOJIOTMYECKUI YHUBEpCUTET. - Kazanp : M3narenbcTBO
KHUTY, 2010. - 83 c. : un., Tabmn., cxeM. ; To xe [DnaexrponHsrii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=259055(29.03.2017)

3. Kysnenos, Anekcanap EsrenneBuu. Hayunbie ocHOBBI 3K0OuMOTEXHONOTHU [TeEekcT]
yaeOHoe mocobue i ctyaeHToB By30B / A. E. Kysuenos, H. b. I'panosa. - M. : Mup, 2006. -
503 c. : un. - bubauorp. : c. 488-489. - ISBN 5030037659 : 245 p.

4. 3rosuna, O0.B. Obmas mukpoOwmosnorus : jadboparopubrii mpaktukym / O.B. 3io3umHa ;
MunuctepcTBo 00pa3oBanus 1 Hayku Poccuiickoit @enepanun, DeaepanbHOE TOCYIaPCTBEHHOE
OromkeTHOe 00pa30BaTENbHOE YUPEXKACHHUE BBICIIETO MPOPECCHOHANBHOIO 00pa3oBaHuUs
«TaMOOBCKUI TOCYJapCTBEHHbI TEXHUYECKUIl yHUBepcuTeT». - Tam0OoB : WM3marenbcTBO
®I'bOY BIIO «TI'TVYy», 2015. - 82 c. : w1 - bubn. B xku. - ISBN 978-5-8265-1431-3 ; To xe
[Dm1. pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=445121(29.03.2017)

5. I'opnenko, B.A. Hayunsie ocHOBBI OMoTexHoJOruu : yuyebHoe mocodue / B.A. T'opnenko,
HM. Kyry3oBa, C.K. Ilaryamna ; MunHCTEpCTBO O00pa3zoBaHuss W Hayku Poccuiickoi
Oenepanun, PenepalibHOE TOCYAAPCTBEHHOE OMOMKETHOE 00pa3oBaTeNbHOE YUPEKICHUE
BBICIIIETO MPOoecCHOHaIBLHOr0 00pazoBaHus «MOCKOBCKUN MeIaroru4ecKuil rocy1apcTBEHHBIN
yauBepcuteT». - M. : Ilpomereit, 2013. - Y. 1. Hanorexnonoruu B 6uosnoruu. - 262 c. : ui.,
Tabn., cxem. - ISBN 978-5-7042-2445-7 ; To xe [Dnextponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=240486 (29.03.2017).

5.3. Illepuoauyeckue u31aHus:

Mecto
Ilepnonnuno
Ne 3a KaKue rojpl XpaHEeHU
Ha3zBanue n3nanus CTh BBIXO/1A
n/n XpaHUTCS b
(B ron)
1 Mukpobuosorus 6 1944-2016 u3
1956-1983,
2 Bectauk MI'Y. Cepusi: buonorus 4 1987-2016 u3
4 | Knununueckas u 1abopaTopHasi AMarHOCTHKA 12 2001-2016 43
5 Muxkosorust ¥ GUTONATONOTHs 6 2001-2016 g3
6 MuKpoOHOIOTHYeCKH XKypHaI 6 1987-2016 43
7 MosexysipHasi OMOJIOTHSI 6 1978-2016 g3
8 buorexnonorus 6 1996-2016 43
9 Wzeectuss PAH Cepusi: bronorudeckas 6 1936, 1944-2013 4/3
10 | [puxsagHas 6MOXUMHUS U MUKPOOHOJIOTHS 6 1968-2016 93
Buonorus. PedeparuBHslii xKypHa. -
11 BULIATH 1970-2013 3an P2K
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6. Ilepeyenr pecypcoB HHG(POPMANMOHHO-TEJEKOMMYHMKANIMOHHON  CceTH
«/HTEepHEeT», HEOOXOAMMBIX JISI 0CBOEHHSI AMCUUIJIMHBI (MOIYJIs1).
1. www.kubsu.ru - opurmansHeiii caiiT KybaHCKOTro rocy1apcTBEHHOTO YHUBEPCHUTETA,

2. http://www.biorosinfo.ru/ - odwuinmansueiii caiit obiiecTBa OHOTEXHOIOrOB Poccum

nMeHu 10.A. OBuMHHUKOBA

3. http://www.cbio.ru/ - uarepaer-xypuan "Kommepueckast 6uorexuoorus';

4. http://www.genetika.ru/journal/ - opunmaneHbIi caiit xypHaia "buorexnomorus";

5. http://www.ibp-ran.ru/main.php - odwunManTbHBIi CaUT HHCTUTYTa OHOJOTHYECKOTO
IpuOOPOCTPOEHHMSI C ONBITHBIM ITpon3BoacTBoM PAH;

6. http://www.genetika.ru/ - odunmansueii caiit ®I'YII [ocymapcTBeHHBI Hay4dHO-
UCCJICIOBATEILCKOTO HMHCTHUTYTa TEHETHKH M CEJCKIMHM HPOMBINUICHHBIX MHKPOOPTaHU3MOB
(Mockga)

7. Dnexrponnas oubnmoreuynas cucrema eLIBRARY .RU (http://www.elibrary.ru)
8. DnekTponHas 6ubIMOTEeYHAs ccTeMa u3atenbeTBa "Jlans" http://e.lanbook.com

7. MetoauyecKkue yKazaHus AJ1s1 00y4aroIuXcs M0 OCBOCHUIO TUCHUILINHBI.
Jlekuus:
Pabora na JICKIIUU ABJIACTCA OUYCHBb BAaXXHBIM BHIO0OM CTyI[@H‘-IGCKOfI ACATCIIBHOCTH IJId U3Yy4YCHUS
JUCLMIUIMHBL, T.K. Ha JIGKIMU HIPOMCXOJUT HE TOJBKO COOOILIEHHE HOBBIX 3HaHUM, HO U
cucTeMaTH3anus U 0000IIeHNEe HAKOIUIEHHBIX 3HaHWH, (OpMHUpOBaHUE HA MX OCHOBE HMJCHHBIX
B3IIAJI0B, YOEKAECHUH, MHPOBO33PEHUS, pPa3BUTHE IO3HABATENBHBIX U MNPO(ecCHOHAIBHBIX
UHTEpEcOB. JIEKTOp OpUEHTUPYET CTYIEHTOB B yueOHOM Marepuane. KpaTkue 3amucu jgexuuit
(KOHCIIEKTHPOBAHUE) TIOMOTAET YCBOUTh MaTepHall.
Hammcanne KoHCIIEKTa JIGKIII/IﬁI KpaTkKo, CXEMAaTU4YHO, IOCICA0BATCILHO (1)I/IKCI/IpOBaTI)
OCHOBHBIC TIOJOXEHHUS, BBIBOABI, (OPMYIUPOBKH, OOOOLIEHHS; MOMEYaTh BaXKHBIE MBICIIH,
BBIJIETISITH KIIIOUEBBIE CI0BA, TEPMHUHBI. KOHCIEKT J1y4llle moApa3eiiTh Ha IyHKTHI, Haparpadsl,
cobuoias KpacHyroo cTpoky. [IpuHuMnuaneHble MecTa, omnpeeneHus, (HopMyibl cilenyer
COIMPOBOXKAATh 3aMEUAHUSAMU: «BAXKHO», «OCO0O Ba)XKHO», «XOPOIIO 3allOMHUTHY» M T.I. WU
NoJYepKUBaTh KpacHoW pyukoi. Ilenecoobpazno pa3zpaboTaTh COOCTBEHHYIO CHMBOJMKY,
COKpall€Husg CJI0B, YTO IIO3BOJIMT CKOHICHTPHUPOBATH BHHMAHHUEC Ha BaXHBIX CBCIACHUMAX.
[TpocnymmuBaHue U 3aIIUCh JIEKLIMM MOYKHO IPOU3BOJUTE TP MIOMOIIN COBPEMEHHBIX YCTPOMCTB
(mukrodoH, HOYTOYK, HETOyK M T.m.). PaboTast Haj KOHCIEKTOM JIEKLUH, BCETAa CIEIyeT
UCMOJIb30BaTh HE TOJBKO Y4YeOHHUK, HO M Ty JIUTEpaTypy, KOTOPYIO JIOTIOJIHUTEIHHO
peKOMEeH/I0Bal JIEKTOp, B TOM 4HCIE€ TEPUOJUYECKHUE M3AaHHUS COOTBETCTBYIOILEH
HanpaBieHHocTH. [lo pesynpratramM paboThl € KOHCIEKTOM JIEKLUMH CcleayeT 0003HAauuTh
BOIIPOCKHI, TCPMHHBI, MAaTCpHaIl, KOTOpBIfI BBI3BIBACT TPYAHOCTHU, IOMCTUTH U IOIBITATHCA HaWTH
OTBET B pEKOMEHJyeMoW nuteparype. Ecinum camocTosTenbHO He yaaercs pa3o0paThCs B
MaTepuaie, Heo0X0oaAuMO c(hOpMyYIHPOBATh BONPOC U 33JaTh IPENOAABATEII0 Ha KOHCYJIbTAllUH,
Ha MPAKTUYECKOM 3aHATHUH, Ha OOIEHNH B KOHTAKTHbIE Yachl. JICKIIMOHHBIN MaTepHa sBIsIeTCs
0a30BbIM, C KOTOPOTO HEOOXOAMMO HauaTh OCBOEHHE COOTBETCTBYIOIIETO pa3fiesia WM TEMBI.
[TnaH MOArOTOBKHM K JIEKLIUU:

. 03HAKOMUTECS C TEMOM JIEKITNHT

. 03HAKOMHUTBCS € MPEIJI0KEHHBIMU BOIIPOCAMU
. M3y4YUTh COOTBETCTBYIONIUI MaTepHall

. O03HAKOMHTBCS C JJUTEPATYPOU MO TEME

JlabopaTopHbie padoThI:

B nporniecce moaroToBku K J1abopaTopHOM paboTe HEOOXOAMMO 03HAKOMHUTHLCS C pabodeit
IpOTPaMMOM JMCHUIUIMHBL, TEMaMH W IUIaHAMHU JIAOOpaTOPHBIX 3aHATHHA, YAETss 0codoe
BHUMaHUE IWENSIM M 3a/JadaM, CTPYKTYpe H COJICpKAHHWIO IUCIHILIAHBI, MPOBECTH aHAIU3


http://www.kubsu.ru/
http://www.biorosinfo.ru/
http://www.cbio.ru/
http://www.genetika.ru/journal/
http://www.ibp-ran.ru/main.php
http://www.genetika.ru/
http://www.elibrary.ru/
http://e.lanbook.com/

OCHOBHOW y4eOHOH JUTEpaTyphl, MOCIEC Yer0 padoTaTh ¢ PEKOMEHJIOBAHHOW JOTOJHUTEIBHON
auteparypoid. IIpu yCTHOM BBICTYIUICHMM IO KOHTPOJIBHBIM BOIPOCaM JIAOOPAaTOPHOTO 3aHATHUS
HY)KHO u3Jaratb (He 4WTaTh) MaTepuald BbBICTYIUIEHHs  cBoOojgHo. Heobxoaumo
KOHILICHTPUPOBATH CBOC BHUMAHHUC HA TOM, YTO BBICTYIIJICHUC 06pameHo K ayJuTOpHH, a HC K
MPEnoAaBaTesio, T.K. ’TO 3HAUMMBbIN acleKT npodecCHoHaIbHBIX KoMieTeHIuil. [lo okoHuanuu
71a00paTOPHOIO 3aHATHUS CIEAYET MOBTOPUTH BBIBOJABI, CKOHCTPYMPOBAHHBIE B XOJE YCTHOI'O
orpoca, MpOCieInB JOTUKY UX MOCTPOCHHUS, OTMETUB IOJIOKEHUS, Jiexallue B ux ocHose. Jlis
3TOro B TEYEHHE OIpoca APYTUX Yydallluxcsl cleayeT Jenarb NoMeTKu. boiee Toro, B ciydyae
HETOYHOCTEH M (WUJIM) HEMOHMMAHUS KaKoro-Iubo BOMpoca MPOWIEHHOr0 MaTepuala CliedyeT
00paTUThCS K MPErNoJiaBaTelto Uil MOJYyYeHUsT HEOOXOAMMOW KOHCYJbTAllMM U Pa3bsICHEHUS
BO3HUKIIEH cutyarui. Cxema MmoAroToBKH K 1aOOpaTOpHBIM paboTam:

® 03HAKOMHUTKCS C TEMOM, LIETIbIO U 3a7jauaMu pabOThI
PaccMOTPETh MPE/I0KEHHBIE BOITPOCHI
M3Y4YUTh JICKIUOHHBIN MaTepHUall, OCHOBHYIO U JOIIOJHUTEIBHYIO JIUTEPATYPY
O3HAKOMHUTBCA C NPAKTUYCCKUMU 3aJaHUAMU U XOAOM HUX BBIIIOJIHCHUA
03HAKOMHTHCS C 000PYOBAHUEM 3aHSITHS
BBITIOJIHUTDH 3aJaHUA B COOTBETCTBUHU C XOJI0M pa6OTI)I
MMCEMEHHO 0()OPMUTH BBIITOJIHCHHYIO padoTy
MOJIBECTH UTOT U CIENATh CTPYKTYPUPOBAHHBIE BHIBOBI

CamocrosiTesibHas padora:

CamocrosiTenbHasi paboTa CTYAEHTOB JMCLUMIUIMHE OCYILECTBISIETCS C  LENbIO
yIIIyONeHUsl, pacUIMpeHMs], CUCTEMaTH3allMM U 3aKpEIUICHUs IOJIyYEHHBIX TEOPEeTHUYECKUX
3HaHU#, (OpMUpPOBaHMS YMEHUH HCIIOJIB30BaTh JOKYMEHTALUIO M CICHUAIBHYIO JIUTEPATYpPY,
pa3sBUTHsI I103HABATEJbHBIX CIHOCOOHOCTEH M aKTHUBHOCTH, a Takxke (HOpMUPOBaHUS
CaMOCTOSITEJIbHOTO MBILUIEHUS, CIIOCOOHOCTEN K CaMOpa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U
camMopeald3alliM,  pa3BUTHA  HcCCleNoBaTelbckux — ymeHuil.  Ilepen  BblInosHEeHuEM
CaMOCTOSITENIbHOM PabOTHl HEOOXOJMMO YETKO IOHMMAaTh LENM M 3aJadyd paboThl, CPOKHU
BBINIOJIHEHUS, OPUEHTUPOBOUHBIH 00BEM, OCHOBHBIE TpeOOBaHMs K pe3yiabTaraM padoThl,
KpUTEpUN OIIEHKU. BO BpeMs BBINIOJIHEHUS CaMOCTOSITENIbHOM pabOThl MpPErnoaaBaTelb MOKET
IPOBOJUTH KOHCYJIbTalMU. KOHTPOIIb pe3ynbTaTOB CaMOCTOATENbHOM pabOThI CTY/I€HTOB MOKET
OCYIIECTBIISATHCS B MMUCbMEHHOM, YCTHOM MJIM CMeIIaHHOM (hopMe, ¢ IPEeCTaBIEHUEM MPOIYKTa
TBOPYECKOH AEATENbHOCTH CTyJeHTa. B kauecTBe (pOpM M METO/I0B KOHTPOJISI CAMOCTOSATENIbHON
paboThl CTYIGHTOB MOTYT OBbITh MCIOJIb30BaHbl CEMUHAPCKUE 3aHATHS, KOJJIOKBUYMBI, 3a4€Thl,
TECTUPOBAHUE, CAMOOTYETHI, KOHTPOJIbHBIE paboThl U Jp. Kpurepusmu oueHKH pe3yabTaToB
CaMOCTOSITENIbHOM paboOThl CTYAEHTa SABISAIOTCA: YPOBEHb OCBOEHHS CTYIEHTOM Y4eOHOTo
MaTepuana, YMEHMs CTyIEHTa HCIOJIb30BaTh TEOPETUYECKHE 3HAHUSA TPU  BBITOJIHEHUU
MHAVBUAYAJIbHBIX 33JaHUN; CPOPMUPOBAHHOCTH OOIEy4YE€OHBIX yYMEHUN; OOOCHOBAaHHOCTH U
YEeTKOCTh M3JIOKEHUs OTBeTa; opopMIIeHHEe MaTepualia B COOTBETCTBUU C TpeboBaHusmU. [Tnan
MOJTOTOBKHU:

® M3Yy4YHUTh COOTBETCTBYIOIINN JIEKIIMOHHBIN MaTEpHAaIl

® U3Y4YUTh OCHOBHYIO JIUTEPATYypy IO TEME

® U3YYHTbH JIOMOJHUTEIBHYIO JINTEPATYPY MO TEME

e 0(GOpMUTH BHINOJIHEHHYI0 pPa0OTy MHCHBMEHHO WM B BHJAE MpE3EHTAllUU B

3aBUCHMOCTH OT 3aJaHMsI

e cJeNaTh CTPYKTYPHUPOBAHHBIE BBIBOJBI.
IHoaroroBka K 3K3aMeHy:
[Tpu moaroToBKE K 9K3aMeHY HEOOXOAMMO OPHEHTHPOBAThCS Ha KOHCHEKTHI JIEKIUH, pabouyro
porpaMMy JUCIHUIUIMHBI, HOPMaTUBHYIO, YU€OHYIO U PEKOMEHIyeMylo juteparypy. OCHOBHOE
B [IOITOTOBKE K CJladye dK3aME€Ha - 3TO MIOBTOPEHNE BCEro MaTepuasa JUCHUIUIMHBI, 10 KOTOPOMY
HE0OXOaMMO cIaBaTh Hk3aMeH. [Ipu mMoAroTOBKE K cave SK3aMeHa BeCh 00beM pabOThI HY)KHO



pacnpeneaTh paBHOMEPHO 110 JHSIM, OTBEICHHBIM JJIA MOATOTOBKH, KOHTPOJIUPOBATh KaXKIBIN
JIeHb BBINIOJTHEHWE HaMeueHHOH paboThl. B mepmoj moAroToBKM K 3K3aMEHY CTYICHT BHOBB
oOpaliaercs K y)xe u3ydeHHoMy (NpoifieHHOMY) yuyeOHoMy Martepuainy. [loaroroBka Bkiroyaer
B ce0s TpH OJTama: CcaMOCTOsTEeIbHass padoTa B TEUYEHHE CEMECTpa; HEMOCPEICTBEHHAs
IOArOTOBKA B IHM, NPEALIECTBYIOIINAE JK3aMEHy 10 TeMaM Kypca; IOArOTOBKAa K OTBETY Ha
3aJaHus, coleprKaluecs: B Omerax. JK3aMeH MPOBOJUTCS MO OMIIeTaM, OXBaTHIBAIOLINM BEChH
IIPOMJCHHBIN MaTepHaj AUCLHUILUIMHBI, BKIIOYas BOIPOCHI, OTBEIECHHBIE U1l CAMOCTOSITEIILHOTO
u3ydeHus. Jlns ycmemHoOW chaud  ykasaHHble B pa0oueil mporpamme  (opMHUpyeMbIe
KOMIIETEHIIUM B pe3yJbTaTe€ OCBOEHUS IUCLMIUIMHBI JOJKHBI OBITH IPOJEMOHCTPUPOBAHBI;
TOTOBUTHCS K DK3aMEHY HEOOXO0IMMO HAUMHATh C [IEPBOM JIEKIIMU U IIEPBOTO CEMUHApA.
IHoaroroBka nmpe3eHTanMii:

® 3HAKOMMTBHCS C TEMOM, LIENIBIO U 3ala4aMU

® COCTaBUTh IUIAH I[PE3EHTAllMM COIJIACHO OCBOEHHOMY TEOPETUYECKOMY

MaTepualy

® IIPOMU3BECTH IIOUCK B JICKIUOHHOM MaTepuaje, OCHOBHOM U JOIOJHUTEIbHOU
auTeparype GakTHIECKOro MaTepuaa 1mo TeMe
MIPOU3BECTH MTOMCK WIIIOCTPATUBHOIO MaTepuania B ceTH "uHTepHer"
COCTaBUTh IIPE3EHTALIMIO IIPU IIOMOIIY cneruainupoBadHoro [10
COCTaBUTH JOKJIAJ] 10 WILTIOCTPATUBHOMY MaTepualy Mpe3eHTaluu

® OTpENEeTUPOBATH MIPE3EHTALINIO NEpe caauei
Ko/s1iokBHyMBI:

® 03HAKOMHUTKCS C TEMOM M BOIIPOCAMU KOJIJIOKBUYMa
W3Y4UTh JIEKIIMOHHBIN MaTepual
U3Y4YUTh OCHOBHYIO JINTEPATYpPY IO TEME
U3YYUTb JOTIOJHUTEIBHYIO JTUTEPATYPY 10 TEME
HanucaTbh OTBET Ha MPEII0KEHHBIH BOIIPOC

e 00BEM MUCHBMEHHOTO OTBETA OT 3 /10 4 CTpaHMII, BpeMsl BHIOTHEHHS 10 90 MUHYT

B ocBoeHuu nUCHUIUIMHBI MHBAJIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMU
30pOBbsl OOJIBIIOE 3HAUEHHE HMEEeT WHAMBHUIyaslbHas ydeOHass paboTa (KOHCYJIbTALlUU) —
JIOTIOTHUTEIbHOE Pa3bsICHEHHE yueOHOro MaTepuarna.

WupuBuyanbHble KOHCYJIbTAllMM IO MpPEAMETY SBISAIOTCS BaXXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUYEHHS U YCTAHOBJIEHUIO BOCIMTATEIbHOTO KOHTAKTa
MEXJIy IpernojaBaTesieM U O00y4arollMMCS WHBAJIWJIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

8. llepeuyenb MHPOPMALMOHHBIX TEXHOJIOTHil, HCMOJIb3yeMBbIX MPHU OCYLIECTBJICHUH
00pa3oBaTe/ILHOIO MPOUECCa MO0 JMCHUILIHHE (MOLYJIIO).

8.1 IlepeuyeHb HH(POPMALMOHHBIX TEXHOJIOTHH.

— KoHCcynbTHpOBaHUE TOCPEACTBOM IEKTPOHHOM MOYTHI.

— Vcnonbp3oBaHue 3J€KTPOHHBIX MPE3EHTALUN IpY IPOBEICHUH JIA0OPATOPHBIX 3aHSATHII.

— I'pynnupoBka HMH(OPMAIMOHHBIX MOTOKOB M OOMeH HH(poOpMalueid MmocpercTBOM
MECCEH/IKEPOB.

8.2 IlepeyeHp HEOOXOAMMOTI0 IPOrPAMMHOIO 00ecTeYeHHusl.

No Neo norosopa [lepeueHs IUIIEH3HOHHOTO MTPOTPAMMHOTO O0ECTICUeHUsI
/o

1. | Ne77-ADD/223-33/2017 Microsoft Windows 8, 10
Cornamenne Microsoft
ESS 72569510 ot
03.11.2017

Ne73-ADD/223-D3/2018 Microsoft Windows 8, 10
Cormnamnrenne Microsoft




ESS 72569510
06.11.2018

ESS 72569510 ot
03.11.2017

Ne73-ADD/223-D3/2

ESS 72569510 ot
06.11.2018

Ne77-ADD/223-D3/2017
Cormamenue Microsoft

Cornmamenue Microsoft

Microsoft Office Professional Plus

018 Microsoft Office Professional Plus

28.06.2018

Jlor. Ne344/145 ot

ITO st oOHapyKeHUs ¥ TOUCKA TEKCTOBBIX 3aMMCTBOBAHUHN B
y4eOHBIX U HayYHBIX paboTax «AHTHILIArUaT», Ha OJUH I'OJ

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

Beccpounast TUIEH3Us CIICIUATA3HPOBAHHOTO
maremaruueckoro 11O StatSoft Statistica

00

8.3Ilepevyenb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

9.

MaTepuajbHO-TeXHUYECKAS
pa30BaTeJIbHOIO NMpoLecca N0 TUCHUILINHE (MOAYJIIO).

— «Koncynpranr [Lmrocy,
— «["apanT».

0aza, HeoOXxoaumMasi JJsl  OCYLIECTBJICHUSA

Bup pabor

MaTepI/IaHBHO-TeXHI/I‘leCKOG oOecrieueHne JUCLHHITIIMHBI (MOI[YJ'IH) n
OCHAIICHHOCTb

JlexnnoHHbIEe
3aHATHUA

Aymutopun 412, 419, ocHauleHHblE NPE3EHTALMOHHON TEXHUKOMN
(mpoexTop,  9KpaH, KOMIBIOTEP/HOYTOYK,  ayAHOCHUCTeMa) |
COOTBETCTBYIOIIUM NporpamMMHubiM obecriedenueM (110).

JIaGopaTopHsbie
paboThI

Aynutopus 412 — MukpoOuosoruyeckasi jadopaTopus, OCHalllEHHas
HPE3CHTALlMOHHONW TEXHUKOU (IIPOEKTOp, IKpaH, KOMIIbIOTEP/HOYTOYK,
ayJIMOCUCTEMA) U COOTBETCTBYIOIIMM MPOTPaMMHBIM OOecTiedYeHUEM
(I10).

I'pynnoseie
(MHOMBUyabHBIE)
KOHCYJIbTALIUU

Aynautopus 410, (kabuHer)

Texkymmin
KOHTpPOJIb,
MIPOMEXKYTOUHAs
aTTecTanus

Aynutopus 412, 419.

CamMocrosgrenbHas
paboTta

Kabuner nns camocrositenvHOi  paboTel  410a, ocCHallEHHBIH
KOMITBIOTEPHON TEXHUKOH C BO3MOYKHOCTBIO TMOIKIIOUEHHS K CETH
«HTEpHETY» W OOECTIEYEeHHBI  JOCTYIOM B DJIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

3an O6ubnunoreku KyOI'Y ocHamieHHBI KOMIBIOTEPHONM TEXHUKOM C
BO3MOXKHOCTBIO MOAKIIOUeHUs K ceTu «MHTepHeT» u obOecreueHHbIH
JIOCTYTIOM B JJICKTPOHHYIO HH(POPMAIIMOHHO-00pPa30BaTEIbHYIO CPEIy
YHHUBEPCUTETA
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