[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
n

0 aomes e MEAHMCTEPCTBO HAYKH M BBICHIETO OBPA3OBAHHSI
[lonkHoCTb: AMpekTop aenapramenta no 06pasocaPOE CVIHMCKOU ®E JEPALIUA

Hara ”Oﬂ”“Ca””Wé&%ﬁ%ﬂﬁ[)@rocyz[apCTBeHHoe dBTOHOMHOE 00pa30BaTeIIbHOC YUPEKICHUE
YHuKanbHbIN nporpamm KNy

8db180d1a3102ac9e60521a5672742735¢18b1d6 _  BBICIIGTO OOPa30OBaHHS

«MOCKOBCKITT TTOTTEXHUUECKNN YHUBEPCUTET»

YTBEPXJAIO
lléKaH thakyneTeTa XMMHUYECKOHN
TEXHONOrMH U OHOTEXHOTOTHH

C’%&W/ — [0.B. lauunp4yx

& ’j’» O F 2022 1.

PABOYASA ITPOI'PAMMA JUCHUIIJIMHBI

«MenuunHcKass OMOTEXHOJIOTH»

HampagiieHre o iroTroBku
19.03.01 «bHOTEXHOJIOr S

[Tpodwib
«IIpoMbIlTIeHHAs1 OMOTEXHOJIOTHSI M OMOUHKEHePHUsD)

KBanuduxanus (creneHs) BoITYCKHUKA
bakanasp

®opma o0yueHus
Ounasn

Mocksa 2022 r.



[Iporpamma coctaBieHa B COOTBETCTBUU ¢ DenepaibHBIM TOCYIaPCTBEHHBIM 00pa30BaTeIbHBIM
CTaHIApTOM BBICIIETO0 oOpa3oBaHus (ypoBeHb OakamaBpuarta) mo Hampasienuo 19.03.01
buoTexHonorusa, yTBep)KISCHHOTO NpUKa3oM MMHHCTEpCTBa 00pa3oBaHMs M Hayku Poccuiickoit
@enepaun ot 10.08.2021 Ne 736 u o0CHOBHOM 00pa30BaTeIbHOM MpOrpaMMbl BBICILIETO
npodeccuonansaoro obpaszoBanusi OOIl BO, pa3paboranHOii B MOCKOBCKOM TOJUTEXHHYECKOM
YHHBEPCHUTETE.

IIporpammy cocraBumi:

npodeccop, 1.0.H. / /T.. I'pomoBbIx/

HporpaMMa JUCHUITIINHBI «MGJII/IIII/IHCKaH OMOTEXHOIOT U YTBCPIKACHA HAa 3aCCOAaHHUN

3aB. xadeapoit «Xumbuorex» npod., 1.0.H. / /T.N. 'poMOBBIX/

[Iporpamma coriacoBaHa C PyKOBOAUTEIEM OOpa3oOBaTEIbHOM MPOTpaMMBbl  T10
HamnpayieHuo noarotoBku 19.03.01 «buorexHosorus»

JoneHr, K.0.H. /////'/ / E.C. I'opuuna/



1. Ilesn ocBOeHMS] TUCUMILTUHBI

Jucuumiraa « MeTuInHCKas OMOTEXHOJIOTHS» TMPEACTaBIsSET cOO0N BapUATUBHYIO
gacTh KypcoB (b.1.3.7) s GakanaBpoB, 00yJarOIIUXCs 10 HAMPABICHUIO MOATOTOBKH
19.03.01 «buorexHomorus».

[lenbto OCBOEHUS AUCHUILIMHBI SBISETCS TOJTOTOBKA K BBIMOJHEHUIO OyAyIIUM
OakanaBpoM MPOEKTHOM, HAY4YHO-UCCJIEJOBATEIBCKOM, MPOU3BOJICTBEHHOM,
TEXHOJIOTUYECKOM U OpPTaHU3allMOHHOW JESATEIBbHOCTM B 00JIACTH OpraHu3aluu
OMOTEXHOJOTUYECKUX TTPOIIECCOB.

OCHOBHBIMH 3a/lauaMU JAUCIHUIUIUHBI SIBJISIOTCS: TEOpeTHYecKass MOJATrOTOBKAa B
obsiacTu OMOTEXHOJIOTHH, a TAKXKE MPUOOPETEHNE HABBIKOB Pa3BUTHSI COOTBETCTBYIOIIUX
KOMIIETCHIIUU.

JlucuuryiiHa BHOCHT BKJaJ B (QopMmupoBaHue oOmenpodecCUOHAIBHBIX U
npodecCcroHaIbHBIX KOMITETCHITUH.

Ob6menpodeccnoHaIbHbIe KOMIIETCHIIUN:

CIIOCOOHOCTD u TOTOBHOCTBIO U CIIO0JIb30BaTh OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYUYHBIX JUCIUIUIMH B MPOQPECCUOHATBLHON JESATEILHOCTH, MPUMEHSThH
METOAbl MAaTeMAaTHYECKOTO aHajdu3a U  MOJCIHPOBAHMS, TEOPETUUYECKOTO W
IKCIIepUMeHTanbHOro uccienopanus (OI1K-2).

IMpodeccuonaibHble KOMIETCHIIMH:

CnocoOHOCTRIO paboTaTh ¢ HAyYHO-TEXHHUYECKOW HH(pOpMaIHMel, UCIOob30BaTh
POCCUICKUI U MEKyHAPOIHBIN OMBIT B IipodeccuonanbHoi aestensnoctu (I1K-8).

B pe3yabTaTte uzydyeHus JUCIUTUIMHBI 00 yJatONTUICS TODKEH:
3HATh:
- OCHOBBI Pa3BUTHSI UMMYHHOU PEAKITUH;
- OCHOBHBIC JICMCHTH HMMYHHOU CHCTEMBI;
yMeThb:
- permaTh 3a/1a4 ONITUMHU3AIUH ITyTH UMMYHOKOPPEKIIHH,
BJIAIETh:
- HaBBIKAMHU MBIIUICHUS B 00JACTH MOCTAHOBKHU 3324 MO pa3pad0TKe MMMYHOTPOTTHBIX
MPOYKTOB,;
- 3HAHWSIMH, TO3BOJISIIONIUMHU TPOBOAUTH S(DPEKTUBHBIA  aHAIW3  HAYYHOU W
TEXHUYECKOW WHMOpMAIUu B 007acTH pa3pabOTKH OMOTEXHOJIOTHUYECKUX MPOIYKTOB;
- nH(opMmaIme 0 Co3TaHUK COBPEMEHHBIX UMMYHOJIOTHUYECKUX MPENnapaToB.

2. MecTO IMCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NMPOrpaMMbI
JNucuumnvaa «MeauuuHckass OMOTEXHOJIOTHUS) OTHOCUTCS K BapUaTUBHOW 4acTu
Osoka 1 ydeOHoro miana (JUCIHMILINHBI IO BEIOOPY CTYICHTA).
JI1s1 MONMHOLIEHHOTO YCBOEHUS JAHHOTO KypCca CTYAEHTHI TOJDKHBI UMETh IPOYHBIE
3HaHUS N0 001Iel Ouonaoruu, OMOXUMHH, (PU3NUECKON U KOJJIOUTHONW XUMUH, (PU3UO0IIO-
TUU YEJIOBEKA U KUBOTHBIX.

3. IlepeyeHb MIAHUPYEMbIX Pe3yJIbTATOB 00y4eHHS MO TUCHUIINHE (MOTY-
JII0), COOTHECEHHbIE ¢ IVIAHUPYEeMbIMH pPe3yJibTATAMHU OCBOCHUSI 00pa30Ba-
TeJIbHOW MPOrPaMMBblI



B pesynbrare ocBOCHMSI OTUCUUIUIMHBI (MOAYNs) y oOydaromuxcs GopMUpyrOTCs
CIEYIOUME KOMIETEHIIMH W JOJDKHBI OBITh JIOCTUTHYTHI CJEAYIOIIME PE3yJbTaThl
oOy4eHHsl Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOIIMX KOMITETECHIIMIA:

B pe3yabTaTe ocBoeHMsA
Kon . IlepeyeHs MIAHUPYEMbIX
KOMIIeTeHIH OﬁpawBaTeHBH? 1 IPOTPAMMbI pe3yJIbTaTOB 00y4eHHs 110
" 00yuyarouuiics 10J1KeH MCHHIUINHe
o0sazaTh
OIIK Oo0wmenpogeccuoHaIbHbIE KOMIIETEHIIUM:

OIlK-2 CIOCOOHOCTH U 3HaTh OOIIYIO MPUHIMITUATIBHYIO CXEMY
TOTOBHOCTBIO (dopmupoBanus (HU3NOIOTUIECKOTO OTBETA;
UCIOJIb30BAaTh OCHOBHBIE | Peakiuu cuctem opranu3Ma Ha BO3JIEHCTBHE
3aKOHBI BAB.

CCTCCTBCHHOHAYHHBIX B3auMoielicTBUE KJIETOK B CUCTEMHOM OTBETE.
JMCIIHILTHH B . D¢ dexkTopHbIE MEXaHU3Mbl HMMYHHUTETA
npo¢eCCHOHATBHON
JeSITEeTbHOCTH, TIPUMEHSI T Ymers:
METOJIbI MaTeMaTHaeckoro | - MCTIOJIB30BATh MOy YCHHBIC 3HAHMSA B
AHATIH3A W NPaKTHYECKOH JIESTeTbHOCTH;
MOJIEIMPOBaHHS, - IPUMEHSTh METO b TIOTYUCHUS
TEOPETUUYECKOrO 1 UMMYHOTJIOOYJIMHOB, aHTUCBIBOPOTOK, aHTUTEI
9KCIEPUMEHTAJILHOTO U IPOOHOTHKOB
HUCCJIICNIOBAHUA - OCYIIIECTBIISITH TIPOIIECCHI U TIOJICPIKUBATH
3aJJaHHbIE MTapaMeTPbl TEXHOJIOTHUYECKOTO
mporecca,
Baagers:
- HaBbIKaMU paboThI C KYJIbTYpPOU KJIETOK
TKaHeW Ha )KUJIKUX U TBEPJbIX MUTATEIbHBIX
cpenax;
- OCHOBHBIMHU METOJMKaMU KOHTPOJIS ACENTHKU
npolecca,
IIK Ne IIpogeccnonaibHble KOMIETEHINH
I1K-8 CrniocoOHOCTBIO paboTaTh | 3HATH OOIIYIO IPUHIUIUAIBHYIO CXEMY
C HAYYHO-TEXHUYECKOM OMOTEXHOJIOTHYECKUX MTPOU3BOJICTB;
uHpopMaluen, - KJIFOYEBBIE TEPMHHBI U TIOHATHS B O0JIACTH
UCIIOJIb30BaTh POCCUICKUN | BBIACNCHUS, OYMCTKU, CYIIKH POIYyKTOB
U MEXKIyHApOJIHBIN OIBIT B | MUKPOOMOJIOTNYECKOTO CHHTE3a;
npogeccuoHanbHON -OCHOBHOE U BCIIOMOTraTeIbHOE 000pyA0BaHNE
JeATeIbHOCTU MHUKPOOHOIOTNYECKUX POU3BOJICTB;
-IPUHIIATTHAIEHBIE CXEMBbI aMUHOKHUCIIOT,
(dbepMeHTOB, aHTUOUOTHKOB, IPOOUOTHKOB,
MOHOKJIOHAIIbHBIX aHTHUTEN,
Ymernb
-HCIOJIb30BaTh MOJyYEHHbIEC 3HAHUS B
IPAaKTHYECKOH JIeSTeIbHOCTH;
-OCYILIECTBIISATH POLIECCHI U TOAICP/KUBATh
3aJJaHHBIE TTAPaMETPbl TEXHOJIOTMYECKOT O
npoliecca, UCHOJb3Ys TaTYHKH TeMIIePaTyphbl,
nasneHus, pH, ocymecTBisTh
TEXHOJOTNYECKHUI1 POIIECC B COOTBETCTBUH C




periiaMeHToM;
-paccuuTaTh MaTepHalIbHbIC OATaHCHI
Pa3JIMYHBIX ONepauuil TEXHOJIOTHYECKOTO
npoiiecca.

Baagernb

-OCHOBHBIMH MCTOIUKaAMHU KOHTpOJI?I ACCIITUKHN
npoiiecca,

-HaBbIKaMH OHpeILGHeHI/ISI OCHOBHOTO
000pyTI0BaHUs JIJIsl 3aIaHHON
HpOHSBOI[CTBeHHOfI MOIIITHOCTH.

4. CTpyKTYypa H coiep:KaHue TUCIUTIIUHBI

OO6miass TPyJI0EMKOCTh JUCHMIUIMHBI COCTaBisgeT 3 3adeTHble eauHuipl (108
gacoB) (36 4yacoB — ayJAWTOpHBIC 3aHATUS, W3 HUX: 18 4dacoB — jekiuu, 18 yacoB —
npaktuueckue 3ansaTus). CamocrositenbHas pabora — 72 yaca. dopma KoOHTposs —
HK3aMEH.

CrpykTypa U cofepKaHue TUCIUIUIMHBI IO CPOKAM U BUJIaM pabOThl OTPAKEHBI B
[Tpunoxenunu.

Coaep:xanne pa3iejoB JUCHUNINHBI

Tema 1. JIHK u PHK
Nudopmanus o crpoernnu u pyHkimonupoBanuu opranusma; JIHK- nByxiienoueunas
noJIMMepHast Mosiekyna. [IpuHIuI KOMIIEMEHTAPHOCTH IIPU YIBOCHHUH (PEIUIUKIUN).
MexaHu3M KOMIUJIEMEHTAPHOTO MATPUYHOTO KOMUPOBAHUS;, MOJHMHYKJICOTHIIBl KakK
TE€HETUYECKHUE DIIEMEHTHI.

Tewma 2. Cunres 6enka
Hykneotuaneie nocnenoBarenbHocTH, reHbl. Cunte3 PHK, TpaHckpumius M cHUHTE3a
Oenka - TpaHCHAUUA. AMWHOKHCIOTHAS TIOCJIEIO0BATEILHOCTh OEIKOBOM MOJEKYIIbI
OJTHO3HAYHO 33JIa€T €€ CTPYKTYPYy U (PYHKITUU.

Tema 3. Texnonorus pekomOuHantHbix JIHK viin renHast unxeHnepusi.
PecTpukrazHoe pacumiensieHne u3 opraHu3ma-IoHopa HyXHbIXx reHoB HatuBHOU JIHK
(xnonupyemas IHK, BctpauBaemas JIHK, JJHK-mumens, uyxepoanas JJHK). beictpas
pacmmdpoBKa BceX HyKIeoTU0B B ountieHHoM (parmente [JHK, mo3Bosmsromas ompe-
JETIUTh TOYHBIC TPAHHUIBI T€HA U AMUHOKHUCIIOTHYIO ITOCJIEA0BATEIILHOCTD, KOAUPYEMYIO
reHoM. OOpaboTKa PEeCTPUKIMOHHBIMU 3HAOHYKJI€a3aMU BEKTOpa [JIsl KJIOHUPOBAHUS,
KOTOPBIA MOKET PeIUIMIIMPOBaThCs B KieTke-xo3suHe. Cmmanue JIHK-nmuraszoit ayx
¢parmentoB JIHK ¢ obpa3oBanremM HOBOW PEKOMOMHAHTHOW MOJIEKYJBI - KOHCTPYKITUS
KIIOHUPYIOIIMUK BEKTOp - BcTpoeHHas JJHK». BBeneHne KOHCTPYKIIMU B KJIETKY XO35H-
Ha (peUUIreHTa), I/ie OHa PEIUTUIUPYETCS U MepeaaeTcs NoToMKaM (TpaHnchopmanus). ;
OakTepuanbHas KIeTKa BOCIPOM3BOAUT (parmeHT kionupyemout JIHK mwuinmuonamwu
UJECHTUYHBIX KiIeTOK. MneHTudukamuss u oTOOpP KIETOK, HECYLIUX PEKOMOMHAHTHYIO
JIHK (tpancdopmupoBanHbie kieTku). [lonydyeHne CMHTE3UPOBAHHOrO CHELUPUYHOTO
OEJIKOBOTO MPOAYKTA.

Tewma 4. [IpaBuna uccnenoanus GLP



Cucrema HOpM, TMpaBWJI M yKa3aHWil, HampaBJIEHHBIX Ha oOecrneYeHue
COrJJaCOBAHHOCTH M JOCTOBEPHOCTH PE3YJIbTATOB JIADOPATOPHBIX HCCIEAOBAHUM;
HaumoHanbHbIM cTanaapt ['OCT 33044-2014. OOecnedyeHre BO3MOMXHOCTH IOJIHOTO
IIPOCJIC)KUBAHNSA W BOCCTAaHOBJIEHWS BCETO XoAa HccienoBaHus. KoHTponp kadecTBa
IIPU3BaHbl OCYIIECTBIATh CHELUUAJIBHBIE OpraHbl, NEPUOJMYECKHM HHCIEKTHPYIOIIHE
naboparopuu Ha npeaMer coOmronenus HopmaTuBOB GLP. TpeGoBaHusi K BEeEHUIO U
xpaHeHuto gokymeHtanuu Cdepsl npumenenuss HopMm GLP  ycranaBnuBarotcs
3aKOHOJATENbHO. B mepByro odepeb 3TO OTHOCUTCS K pa3pabOTKe HOBBIX XMMUYECKHUX
BEILIECTB, MOJYYECHHUIO U UCIIOJb30BAHUIO TOKCHYHBIX BEUIECTB U K 3[PABOOXPAHEHUIO.

Tema 5. JlekapcTBEHHBIE CPEACTBA, MOJTYUYEHHBIX Ha OCHOBE PEKOMOWHAHTHBIX
OpraHru3MOB

MOHOKJIOHATbHBIE AHTUTENA KakK JIEKapCTBEHHBbIE CpEJCTBA, [pPOMOOIUTHKU U
AHTUKOATyJIsIHThl. AMUHOKUCHOTBL. CuHTE3 L-ackopOMHOBOW KUCTIOTHI. ['OpMOHaNbHBIE
npenapatsl.. Bakuunbl. LIuTOKkHBI

Tewma 6. bruorexHomornueckoe Mporu3BOACTBO AHTUOMOTUKOB

Knaccudukanums  antubuotukoB,  IIpousBoactBo  anTuOuoTukoB.YacTHas
TEXHOJOTUSI AaHTUOMOTHUKOB (OCOOEHHOCTH MOJIETUPOBAHUS, MAaCIITAOUPOBAHUS U
ONTUMU3AIMU CXEM MIPOU3BOJICTBA.

Tewma 7. bBuorexHomornueckoe Mporu3BOACTBO (PEPMEHTHBIX MpEnapaToB

[IpompbltiuieHHOE MPOU3BOACTBO (HEPMEHTOB OMOTEXHOJIOTMYECKUMHU METOIaMHu.
NmMobmin3anus Kak myTh MOBBIIEHUS 3P(HEKTUBHOCTH U CTA0MIBLHOCTH

Tewma 8. buorexHonmornueckoe MporU3BOACTBO MPENapaToB HOPMOPIOPHI

XapakTtepucTuka  HOpMOGIIOpPHI  YeJOBEKa. Hucbakrepuos, MIPUYUHBI
BO3HUKHOBEHUS, MpoduiIakTuka u yiedeHue. [Ipon3BojacTBO mpenapaToB HOPMOQIIOPHI.
HomenknaTtypa npenapatoB HOpMO(}I0pbI

Tema 9. DBHOTEXHOJOTMYECKOE MPOU3BOJACTBO IMPENapaToOB PACTUTEIBHOIO
IPOUCXOKACHUS

Kynbrypa n301MpOBaHHBIX KIETOK, TKAHEW M OpraHoB pacTeHuil. OcoOeHHOCTH
KYJIbTUBUPOBAHHUS  W3OJIMPOBAHHBIX  KJIETOK W  TKaHEW pacteHu. MeToasl
KYyJbTUBUPOBAHUS M30JIMPOBAHHBIX KJIETOK U TKaHed. KylbTypa pacTUTENBHBIX KIETOK
KAaK UCTOYHUK JICKAPCTBEHHBIX BEILECTB.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Meronuka mpenogaBaHus AUCHUIUIMHBL «MenumuHcKas OHUOTEXHOJOTUS» W
peanu3aiusi KOMIIETEHTHOCTHOTO TIOAXOJa B H3JIOKEHUH W BOCTIPUATAU MaTepuasa
MpPEeIyCMaTpUBAET HWCIIONB30BAHUE CIEAYIONINX AaKTUBHBIX W HMHTEPAKTHBHBIX (OpM
MPOBENICHUS TPYIIOBLIX, WHANBUIYAIbHBIX, AyJAUTOPHBIX 3aHATUA B COYCTAHHH C
BHEAYAUTOPHOW paboTON ¢ 1enbio (GOPMHUPOBAHUSA U Pa3BUTHS TPOQPECCHOHATBHBIX
HaBBIKOB 00YYaIOIINXCS:

— 3amuWTa W WHIWBHIyAIbHOE OOCYXKICHHE BBITIONHSIEMBIX 3TalloOB KypCOBOM
paboThI;

— o0cyXJIeHne U 3amuTa pedepaToB M0 AUCITUTLUINHE;

— TOATOTOBKA, TPEICTABICHUE W OOCYXJICHHWE TpE3CHTAMii Ha CEMHHApPCKUX
3aHSTHSIX;

— OpraHu3anys U TPOBEJCHUE TEKYIIEro KOHTPOJSI 3HAHWHM CTYIEeHTOB B (hopme
0JIAHKOBOT'O TECTUPOBAHUS;



— IPOBEJCHUE MHTEPAKTUBHBIX 3AHATUN IO MPOLEAYpPE MOATOTOBKHM K MHTEPHET-
TECTUPOBAHUIO Ha caiitax: i-exam.ru, fepo.ru;

— HCNOJb30BAaHWE WHTEPAKTUBHBIX (OPM TEKyLEro KOHTpois B (opme
ayIUTOPHOTO U BHEAYITUTOPHOTO NHTEPHET-TECTUPOBAHUS;

VYaenbHbI BeC 3aHATHI, MPOBOAMMBIX B HHTEPAKTUBHBIX (QopMax, OIpeaesieH
[JIABHOM  1eJbl0  00pa3oBaTEIbHOM  MPOrpaMMbl, OCOOEHHOCTHIO KOHTHHIE€HTA
00y4YaroMmMXCsA U COACPKAHUEM AUCIUIUIMHBI «MenulnHCKas OMOTEXHOJIOTUS» B LIETIOM
[0 TUCHMIUIMHE cocTaBisieT 50% ayIUTOPHBIX 3aHATUH. AHATUSA JIEKIIMOHHOIO THIA
coctaBisAlOT 33% OT 0ObeMa ayIMTOPHBIX 3aHSATUH.

6.1. ®oH/I O1IEHOYHBIX CPECTB /1JIsl MPOBEeHUS MPOMEKYTOYHOI aTTecTAIUN
00y4aImuxcs Mo JTUCUUILINHE (MOIYJII0)

6.1.1 Ilepeyenb KOMIIETEHIIUI C YKa3aHMEM 3TANOB UX (POPMHUPOBAHUS B MpoLecce
0CBOECHHS 00pa30BaTeJbHON MPOrPAMMBI.
B pesynpraTte OCBOCHHMS AUCHUIUIMHBI (MOAYJS) (OPMHUPYIOTCA CIETYIOIIHE
KOMITETEHIIUU:

B pe3yabTaTe ocBOeHUs 00pa30BaTEIbLHOI POrpaMMbl

Kox xomnereHnun .
00y4Jarouuiics 10/KeH 00J1a1aTh

OIIK-2 CIIOCOOHOCTB ¥ TOTOBHOCTBIO HCIIOJB30BaTh OCHOBHEIEC 3aKOHBI
€CTECTBEHHOHAYYHBIX AUCIIUIUIMH B MPOGECCHOHATHHOM
JESATETLHOCTH, PUMEHSITh METOJIbI MAaTEMaTHYECKOTO aHAIN3a 1
MOJEIIUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTATLHOTO
HCCIIEN0BaHUS

ITK-8 CIOCOOHOCTBIO PA0bOTaTh ¢ HAYYHO-TEXHUYECKON MH(POpMAIIHEH,
UCIIOJIB30BaTh POCCUHCKUI M MEXTYHAPOIHBIH OIIBIT B
npoQeCcCHOHATBHOM I TEITLHOCTH

[IIxanpl OLlEHUBaHKS PE3YJIBTATOB MPOMEKYTOUHOU aTTECTAIMN U UX OIMCAHHUE:

Dopma npomexsncymouHoll ammecmauuu: IK3aMeH.

[IpomesxyTouHas arrectanus oOydaronmuxcs B (Gopme 3K3aMeHa MPOBOIUTCS IO
pe3ynbTaTaM BBITIOJIHEHHSI BCEX BUIOB Y4€OHOW pabOTHI, MPEIyCMOTPEHHBIX YYEOHBIM
IJJAHOM MO JaHHOM JUCHMIUIMHE (MOJYJIO0), MPU 3TOM YUHUTHIBAIOTCS PE3YJIbTAThI
TEKYILIETO KOHTPOJIs YCIIEeBAaEMOCTH B TeueHue cemecTpa. OleHKa CTENEeHU TOCTUXKEHUS
0oOyyYarolmuUMHCsl TJIAHUPYEMBIX PE3yJbTaTOB OOY4YEHUs] O AUCHUIUIMHE (MOIYJIIO)
MPOBOJMTCSI MIPEMNoiaBaTesieM, BEAYIIUM 3aHITUS N0 JUCHUILUIMHE (MOJYJI0) METOAO0OM
3KCnepTHOW oOueHku. [lo wToraM mnpomMEeKyTOYHOM aTrTecTauuy 10 JUCLUIUINHE
(MOZyJII0) BBICTABIISIETCS OLEHKA «OTIUYHO», «XOPOIIOY», «YyJOBICTBOPUTEIILHO» WIIU
«HEYJIOBJIETBOPUTEILHOY.



K npomesicymounou ammecmayuu 0onycKaomcs moibko CmyO0enmsl, 8bINOJHUBUIUE BCE
8UObL YUeOHOU pabombvl, NpedyCMOmpeHHvle paboueli NpocpamMMOl No OUCYUNTUHE
«Meouyunckaa OuomexHono2usy (NPOULIU NPOMENHCYMOUHBIU KOHMPOIb, BbINOIHUIU
nabopamopHvie pabomwl, bICMYNUIU C OOKIAOOM U M.0.)

IlIkana ouenueanus Onucanue

Buvinonnenvt  6ce 6uovi  yuebHOU pabomvl, npeodycCMOMmMpeHHble
yueonvim naawom. Cmyoenm OeMOHCmMpUpyem coOmeemcmeue
3HAHUU, YMeHUU, HaABbIKO8 NPUBEOEHHbIM 6 MAOIUYAX noKaszameinel,
0 onepupyem npuoOpemeHHbIMU 3HAHUAMY, VMEHUAMU, HABLIKAMU,
PLIHAHO NpUMeHsIem UX 8 CUMYayusx noGvlueHHOU croxcHocmu. Ilpu smom
Mocym Oblmb OONYyWeHbl He3HAYUmenbHbvle OWUOKU, HemoYHOCMU,
3ampyOHeHUs NPU AHATUMUYECKUX ONepayusx, nepeHoce 3HAHUU U

ymeyuﬁ Ha Hoewble, HecmaH()apmele cumyayuu.

Buinonnenvt 6ce 6uovi  yuebHou pabomvi, npeoycCMOMmMpeHHble
yueonvim  naamom.  Cmyodenm — OeMOHcmpupyem  HEeNnojHoe,
Xopowo npasuibHoe  COOmMGemcmeue  3HAHUL,  YMeHUll,  HABbIKOG
npusedeHHbiM 8 mabauyax nokazameret, 1ubo eciu npu 3mom oOvliu
oonyujenvl 2-3 HecyujecmeenHole OUUOKU.

Buinonnenvt 6ce 6uovi  yuebHou pabomvl, npeodyCMOMmMpeHHble
yuebnoim naanom. Cmyoewm OeMOHCmMpUpyem CoOmeemcmeue
Vooeremeopumenvro | 3nanuil, 8 KOMOPOM OCEEUEHA OCHOBHAS, HAUOONEe BANCHASL YACDb
Mamepuand, Ho npu dSMom OONYWeHa 0OHA 3HAYUMENbHAS OWUOKa
UU HEMOYHOCTb.

He ewvinonnen ooun umu 6Oonee 6u008 yueOHou pabomui,
npedycmMompenHvlx yueonvim niaanom. CmyoeHm OeMoHcCmpupyem
HEeNoIHOe COOMEEeMCmeue 3HAHUL, YMEeHUll, HA8bIKO8 NPUBCOCHHbIM
6 mabauyax nokazamenet, 0ONYCKAOMCS 3HAYUMENbHbIE OUUOKU,
Heyoosnemsopumenvro . .
NPOSAGNAEMCL OMCYMCMeEUe 3HAHUL, YMEHUll, HABbLIKO8 N0 psioy
nokazameretl, cmyoenm ucnvimoigaem 3HauUMenbHble
3ampyOHeHust Npu ONepUPOBAHUU 3HAHUIMU U YMEHUAMU NPU UX

nepeHoce Ha Hoeble cumyayuu.

B npouecce ocBoeHus 00pa3zoBaTeNbHON MPOTrpaMMbl JAaHHBIE KOMIIETCHIIMH, B
TOM YHCIIE€ WX OTACIbHBIE KOMIIOHEHTHI, (POPMUPYIOTCS TOITAMTHO B XOJE OCBOCHHUS
00yyYaromUMHCs TUCIUIUINH (MOJYyJIeH), MPAKTUK B COOTBETCTBUM C YUYCOHBIM IIJIAHOM U
KaJICHIApHBIM rpadukoM yueOHOro mpolecca.

6.1.2. Onucanue nmokaszarejel U KpUTEpUeB OLCHUBAHUS KOMIIETEHIIM,
(¢popMupyeMBIX 110 UTOraM OCBOCHUS JUCUMILIMHBI (MO1YJIfA), ONMCAHUE LIKAJ
OLICHUBAHMUS.



Iloka3arenem

OLICHHUBAHUA

KOMIIETEHIIU U

Ha

Pa3IMYHBIX

oTamnax nux

dbopMHUpOBaHUS SBISETCS JOCTHKEHUE OOYYAIOMIMMUCS TUTAHUPYEMBIX PE3yJIbTaTOB
00y4eHUs MO JUCHUILIUHE (MOJYIIIO).

OIIK-2 — cnocoOHOCTh ¥ TOTOBHOCTh MCITOJIL30BaTh OCHOBHBIE 3aKOHBI CCTCCTBCHHOHAYYHBIX AWCHUILIINH B

HpO(i)eCCHOHaJIBHOﬁ ACATCIIBHOCTH, IPUMCHATH MCTOAbI MAaTEMATUYCCKOTO aHAJIM3a 1 MOACIIUPOBAaHMA,

TCOPCTUUCCKOI'O U OKCIICPUMCHTAJIIBHOTO UCCIICJOBAHUSA

Kpurepun onenuBanus

IMoka3zarenn
2 3 4 5
3HaTh 0011yIO OObyuaromuiics OObyuaromuiics OO6yuaromuiicst OOyuaromuiics
HPUHIHUIHAIBHYIO | NEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
CXeMy TIOTHOC OTCYTCTBUC | yemonmHoe YaCTHYHOE TIOJTHOE
(hopMHupoBaHHS WA
COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHUE
oTBeTa HEJ0CTaTOYHOC . .
OpTaHH3MA; COOTBETCTBIE CIICYIOINX 3HAHUH: | CIEAYIONIUX 3HAHWK: | CIICIYFOIIHX
BsauMoieiicTBHe | ClIEIyFOIIHX cxeMy (opMHUpOBaHUS | OOIIYIO CXeMY 3HAHHMA:
. o TBETA OPraHU3Ma; MUPOBAHHSI OTBET
KJIETOK TKaHel B | 3HAHUU: CXEMYy OTBCTA OPraHH3Ma, (bopmupoBaHms OTBETA | cxemy
oTBeTE hopmupoBaHHs Bszaumopeiictue OpraHu3Ma, (dhopMHUpOBaHUS
' OTBETA OpraHmsma; | KJIETOK TKaHEH B B3aMMOJICUCTBUE OTBETA OPraHU3MA;
Oddekroprbie - KJIETOK TKaHEM B i
B3aUMO/ICHCTBUE otBeTe; b HEeKTOpHBIE B3aUMO/ICIICTBUE
MEXaHU3MbI .. OTBETE; dPPEKTOPHBIE i
KJIETOK TKaHel B MEXAHI3MEI ; 90b p KJIETOK TKAaHEH B
UMMYHHUTETA MEXaHU3MBbI OTBETE;
OTBETE; MMMYHHTETA.
b ’ Y UMMYHMTETa, HO s¢ppexTopHLIE
s dekTopHbIE
p Homyckaiores JOMYCKAIOTCSE MeXaHU3MBbI
MEXaHHU3MBbI 3HAYUTENIbHbBIE HE3HAYUTEIIbHBIC MMMYHHTETA.
MMMYHHTETA. OIIMOKH, TPOSIBIIAETCS | OIIMOKH, HETOYHOCTH, | CBOGOIHO
HEJIOCTATOYHOCTh 3aTpyAHCHHA B onepupyer
3HAHMIA, aHaJéI/ISC 3 IPUOOPETEHHBIMU
. 0COOEHHOCTEM
0GygaroHiics 3HAHUSIMH.
TEXHOJIOTHYECKUX
UCTIBITHIBACT HPOIIECCOB
3HAYUTENbHbBIE
3aTpyIHEHUS IPU
OTIepUPOBAHUU
3HAHUSIMH TIPU
aHanmse
0COOEHHOCTEMH
TEXHOJIOTHYECKUX
MPOIIECCOB.
YMmern: Ooyuarommiics He | OOyuaromuiics OO6yuarommiics OOyuatomuiics
HCII0JIB30BAaTh yMeeT UM B ACMOHCTPUPYCT JEMOHCTPUPYET JEMOHCTPUPYET
TOJTy4EHHbIE HEJI0CTaTOYHOM HCIOIHOE 4aCTHYHOE TIOJIHOE
3HAHUS B COOTBETCTBUE
. CTETICHH YMEET . | cooTBeTCTBUE COOTBETCTBHUE
TpaKTHHCCKO HCIONIH30BAaTh CHCAVIOTITY YMEHHH: CIEYIOINUX YMEHUN: | CIEAYIOUINX
NEATENBHOCTH, - UCIIOJIb30BAaTh AYIOLHMX y ) Ayioll
MOy YeHHBI - i
NPHMEHSTH OJIy"1CHHBIC IOy YeHHBIC 3HaHMs B | - MCTIOIb30BaTh YMEHHUN:
SHaHuA B TIPAKTHYECKOH [IOJIYYEHHBIE 3HAHUA B | 1CrIOJIb30BATH
METObE TPaKTHYECKOH MPAKTUYECKOU
JeSITEIbHOCTH; p MOJIyYEHHBIE




MOJIyYCHHS
OHMOJIOTUYECKH a
AKTUBHBIX
BEIIIECTB,

JICSITCIBHOCTH;
MIPUMCHSITh

METO/IbI TIOJTYYCHUS
OHUOJIOTUYECKH a

NPUMEHSITH METO/IbI
Oy YCHUS
OMOJIOTUYECKH a
AKTHUBHBIX BEILECTB,

JICITEIHHOCTH;
MPUMEHSITh METOJIbI

MOJTyYeHUS
OUOJIOTUYECKHU a

3HAHUS B
MPAKTUYECKOU
JIeSITEeIIbHOCTH;
MIPUMEHSATb METO/IbI

MOJTYy4YECHUS

AHTHUCBIBOPOTOK U | AKTHUBHBIX aHTHUCBIBOPOTOK U AKTUBHBIX BCIICCTB,
AHTUTEI BEUICCTB, AHTUTEIIIO AHTHUCBIBOPOTOK U Ouosormaecky a
AHTHMCBIBOPOTOK M | J[0IyCKAIOTCS AHTHUTEIL aKTHBHBIX
Y% BEIILIECTB,
AHTUTCII 3HAUYUTEIIbHbBIC MEC€HHS OCBOCHBI, HO
AHTUCBIBOPOTOK U
o6y, mposiBisiercs | AOTYCKAOTCA P
HE3HAYUTEIIbHbBIC antuten. CBOOOIHO
HEJI0OCTaTOYHOCTh
N OLIMOKH, HETOYHOCTH, | orepupyer
YMEHUH, TIO PSATY
. 3aTpyHCHIS TIpH IPUOGPETEHHBIMH
MoKa3aTeleu, OIIePUPOBAHHH
. YMEHUSIMHU.
oOyyaromuics YMEHHSMHU.
UCIIBITHIBACT
3HAYHUTEIIbHBIC
3aTpyaHEHUS TIPU
OTICpUPOBAHUU
YMEHUSMH.
Baaners: OOyuaromuiica He | OOyuarouuiics OO0yuaromumiicst OOyuaromuiics B
HaBBIKAMU BJIAJICET WIH B BJIQJICET OCHOBHBIMU | YaCTUYHO BJAJIECET MIOJIHOM 00beMe
paGoTHI C HEJIOCTATOYHOMN METOANKAMHU OCHOBHBIMH BJIAJICET
KYJIbTYpOit CTEIIEHU BIIAJICET KOHTPOJISI aCENITUKHU METOANKAMHU OCHOBHBIMHU
KJIETOK Ha OCHOBHBIMH npolecca, KOHTPOJISI aCENITUKHU METOAUKAMHU
TBEP/IBIX U METOANKAMHU -HaBBIKAMHU pacyeTa npolecca, KOHTPOJISL aCENITUKHU
KUAIKHAX KOHTPOJIA COCTaBa NUTATEIbHBIX | -HaBBIKAMU pacueTra mpotecca,
MUTATEIBHBIX acClITUKN Cpel, pacXOIHbIX COCTaBa MUTATEJIbHBIX | “HaBbIKAMM pacycTa
cpenax; npotriecca, KO3 UIIUEHTOB CPeIl, PACXOIHBIX coCTaBa
- OCHOBHOT'O ChIpbS
OCHOBHBIMH pbil, K09 PUIHEHTOB MATATEIbHBIX CPe,
METOJUKAMU AOIYCKaIOTCA
. OCHOBHOI'O CBIpbS, pacxoHbIX
KOHTPOJIA 3HAYUTCIIbHBIC
ACEIITUKHU OIINOKH, mposiBisieTcss | ONPCACICHHA ko3 purenTon
nporecca, HENOCTATOYHOCTH OCHOBHOTI'O OCHOBHOTI'O CbIPbA,

BJIaJICHHS HaBBIKAMH
0 Psy MOKa3aTeIeH.
OO0yyaromuiics
HCIIBITHIBAET
3HAYUTEILHBIE
3aTpyIHEHUS PU
MPUMEHEHUU HaBBIKOB

o0opyoBaHus AJis
3aJaHHON
MIPOU3BOICTBEHHOMN
MoirHocTH. HaBeIku
OCBOCHBI, HO

JIOTTY CKaroTCs
HE3HAUYMTEJILHBIE
OIIINOKM, HETOYHOCTH,
3aTpyJHEHUS.

onpeneacHus
OCHOBHOT'O
o0opyaoBaHus 1Jis
3aJaHHOU
MIPOU3BOJICTBEHHON
MOIITHOCTH.
CBoOogHO
MPUMEHSIET
MOJTy4YeHHBIE
HaBBIKH.

ITK-8- cnocoOHOCThIO paboTaTh ¢ HAYYHO-TEXHUYECKOH MH(OpMaIMed, NCTI0Ib30BaTh POCCUICKHIA U
MEXTyHapOAHBII ONBIT B TPO(ECCUOHATLHON JeSITebHOCTH

3HATH:
OCHOBHBIC
METOObI

OOyuarommuiics
JEMOHCTPHPYET

OO0yyarommiics
JICMOHCTPHUPYET HETOTHOES

OO0yyaromuiics
JIEMOHCTPUPYET

OOyuaromuiics
JICMOHCTPUPYET




MaTEMaTHYECKOIO | TIOJTHOE COOTBETCTBUE 3HAHUI YaCTUYHOE MOJIHOE
IJTaHUPOBaHUA OTCYTCTBHE UJIU OCHOBHBIX METOJIOB COOTBETCTBHUE COOTBETCTBHUE
OKCIICPUMCHTOB, | yenocraTOUHOE MaTEeMaTHIeCKOTO 3HAHWH OCHOBHBIX | 3HAHW OCHOBHBIX
COOTBETCTBHUE MJIaHUPOBAHUS METO/IOB METO/IOB
3HaAHUH SKCIIEPUMEHTOB. MaTeMaTHUYeCKOro | MaTeMaTU4eCKOro
OCHOBHBIX JHomyckarotcst MJIaHUPOBAHUS TJIAHUPOBAHUS
METOJIOB 3HAYUTEIIBHBIC OIITUOKH, AKCIIEPUMEHTOB, AKCIIEPUMEHTOB,
MAaTeMaTHYECKOT | MPOSBIIACTCS HO JIOITYCKaroTCs CcB0O0OOHO
O TUIAHUPOBAHUS | HEIOCTATOYHOCTh 3HaHMi, | HE3HAYUTCIILHBIC OIEpUPYET
SKCIIEPUMEHTOB | TI0 STy TOKa3aTeeii, omHOKH 1 IPUOGPETEHHBIMH
oOyuarouuiics HETOHHOCTH. 3HAHUSIMU.
UCIIBITHIBACT
3HAYUTEIIbHbBIC
3aTpyaHEHUS TIPU
OTIEPUPOBAHUH 3HAHUSIMU.
YMmern: Obyuaromuiics OO6yuaromuiics OO6yyaromuiics OObyuaromuiics
- OTIPEICTUTh HE yMEET WIH B JIEMOHCTPHUPYET HEMOJIHOE | IEMOHCTPUPYET JIEMOHCTPHUPYET
KpUTepuit HEJI0OCTaTOYHOMN COOTBETCTBHUE CICAYIONMUX | YaCTUIHOE MIOJIHOE
ONTUMAIBHOCTH, | CTETICHH YMEET YMEHUM: - OTIPEJIETUTh COOTBETCTBHUE COOTBETCTBUE
- IPOBEPUTH - OIIPEACIUTh KpUTEPUN ONTUMAIBHOCTH, | CIETYOIIUX CJEAYIOLINX
JIOCTOBEPHOCTh KpUTEpUI - IPOBEPUTH YMEHUH: - YMEHUH: -
MTOJTyYEHHBIX ONTUMAJIBHOCTH, | JIOCTOBEPHOCTH ONpENIEIUTh ONpPENIEIUTh
9KCIIEPUMEHTAIIBH | - IPOBEPUTH MOJIyYEHHBIX KpUTEpUi KpUTEpui
BIX TaHHBIX JIOCTOBEPHOCTh JKCIIEPUMEHTAIIBHBIX ONTUMAJIBHOCTH, ONTUMAJIBLHOCTH,
MTOJTyYEHHBIX JTAHHBIX. - IPOBEPUTH - IPOBEPUTH
JKCIIEpUMEHTaNb- | Jlomyckarores JIOCTOBEPHOCTh JIOCTOBEPHOCTh
HBIX JIaHHBIX. 3HAYUTENbHbIE OLTHOKH, MOJIyYEHHBIX MTOJIyYEHHBIX
MPOSIBISAETCS SKCIIEPUMEHTANIBH | SKCIIEPUMEHTAJIbHbI
HEJOCTAaTOYHOCTh YMEHHH, | bIX JAHHBIX. X JIaHHBIX.
0 psiy ToKa3aTeseH, YMmenust ocBoenbl, | CBoOOAHO
oOyuaromuiics HO JIOITyCKarOTCs onepupyer
UCIIBITHIBAET HE3HAUYUTEJIbHbIE NPHOBPETEHHBIMHU
3HAUYMUTEIIbHbIE ook,
YMEHUSIMU,

3aTpyIHEHUS IPU
OTIEpUPOBAHUN YMEHUSIMU

HCTOYHOCTH U
3aTPpYAHCHUS B

IMPUMCHSCT UX B

IIPU UX IEpEeHOCe Ha MHTEpIpETALINU CuTyanusix
HOBBIE CHTYaIlH HOJYYEHHBIX HOBBIIIEHHON
JTAHHBIX. CJIO’KHOCTH.

Baapers: OO6yuaromuiics OOyuaromuiics Biajeer OO6yuaromumiics OOyuaromuiics B
-HaBBIKaMH HE BJIaJIeeT WIIN HaBBIKAMH IUIAHUPOBAHUS | YACTMYHO BJaJI€eT | MOJIHOM 00beMe
IUTAHUPOBAHUA U | B HEJOCTATOUHOW | U 0OpabOTKU Pe3ylbTaTOB | OCHOBHBIMHU BJIaJI€€T HaBbIKaMU
00paboTKH CTETIEHH BJIAZICeT | OMOTEXHOJIOTMUECKUX HaBBIKAMHU TUTAHUPOBAHUS U
pe3yIbTaToB HaBBIKAMH 9KCIIEPUMEHTOB, Ha IUTAHUPOBAHUS U 00paboTKH
OMOTEXHOJIOTMYEC | IUIAHUPOBAHUS U | OCHOBE KOTOPBIX 00paboTKu pe3yIbTaToB
KHX 00paboTKH pa3pabaTbIBatOTCs pE3yJIbTAaTOB OMOTEXHOJIOIMYECK
OKCTIIEPUMEHTOB, | PE3yJbTaTOB TEXHOJIOTUH MPOU3BOACTB. | OMOTEXHOJIOIMUYECK | UX SKCIIEPUMEHTOB,
Ha OCHOBE o6uorexHonornye | ObOyuarommmces UX SKCIIEPUMEHTOB, | HA OCHOBE KOTOPBIX
KOTOPBIX CKHUX JIOITy CKaIOTCS Ha OCHOBE KOTOPBIX | pa3pabaThIBatOTCS
pa3pabaThIBarOTCA | SKCIEPUMEHTOB, | 3HAYUTEIbHBIE OIIMOKH, pa3pabaTeIBalOTCA | TEXHOJIOTUU




TEXHOJIOTUHU
IIPOU3BO/JICTB.

Ha OCHOBE
KOTOPBIX
pa3pabaThIBarOTC
S TEXHOJIOI'MHN
IIPOU3BO/ICTB

IMPOSABIIACTCA
HEOOCTAaTOYHOCTh

BJI1aACHUA HaBbIKaMU I10

psALy moKa3aresneH.

TEXHOJIOTHH
MIPOU3BOJCTB.
Hapriku 0CBOEHHI,

HO JIOITyCKarOTCs
HE3HA4YUTEIIbHbIC
OIINOKU,
HETOYHOCTH,
3aTpyAHEHUS
aHaiuse
ITOJIyYEHHBIX
pe3ybpTaToB,
IIEPEHOCE YMEHUU
Ha HOBBIE,
HECTaHJapTHbIE
CUTyalUH.

IPOU3BOJICTB.
CsobomHO

MPUMEHSIET
MOJy4YECHHBIE
HaBEBIKH B
CUTYyaLHSIX
MOBBIIIICHHON
CIIOKHOCTH.

[Ixansl OLOCHHUBAHUA PC3YJIbTATOB HpOMGH(yTOqHOﬁ aTTeCTall U UX OIIMCAHHUC!:

dDoHanl

OLCHOYHBIX CPEACTB MNPEACTABJICHDI

nmporpamme.

B mnpuwioxkennu 1 Kk padoueid




[Mpunoxenne 1 x
paboueli mporpamMme

MUHUCTEPCTBO HAVKU U BBICIIIEI'O OBPA3OBAHUS POCCUNCKON ®EIEAIIN
®EJIEPAJIHOE [OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEX/IEHHUE BBICILIEFO OBPA30BAHMS

«MOCKOBCKHWH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHH MTOJIUTEX)

Hamnpasnenue noarorosku: 19.03.01 buorexnonorus
OIT (mpodwiib): «bHOTEXHOTOTHS
®opma o0yueHus: ouHas
Bun npodeccruonanbHON AeATENbHOCTH: HAay4YHO-UCCIIEI0BATENIbCKAs

Kadenpa:  Xumbuotex

OOH/L OUEHOYHbLIX CPEACTB

MO JUCIATLJINHE

((MGI[I/IHI/IHCKaSI OMOTEXHOJIOT U

Cocras:
1. ITactiopT (hoHIa OLIEHOYHBIX CPEJICTB
2. Onucanue OUEHOYHBIX CPEJICTB:

3. KoHTposbHbIE BOMPOCH! AJIs1 IPOBEACHHS IPOMEXYTOYHON aTTeCTalluu
4. TIpumepsl OUIETOB U1 MPOBEICHUS IPOMEKYTOYHON aTTECTAIIH

CocTaBuTen:

npogeccop, 1.0.H. T.U. 'pomoBbIX

Mocksa, 2021
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MOKA3ATEJb YPOBHA COOPMUPOBAHHOCTHU KOMIETEHIIUIA

MeI[I/IIII/IHCKaﬂ OMOTEXHOJIOI U

DI'OC BO 19.03.01 «buorexHoJiorus

B npouiecce ocBoeHuUs JaHHOM IUCHUIUIMHBI CTYACHT (QOPMUPYET U AEMOHCTPUPYET Clieiytolire npogeccuoHalbHble KOMIIETEHIMHU:

KOMIIETEHIINAN IlepeyeHb KOMIIOHEHTOB TexHo- dopma oue- CTtenenu ypoBHeii ocBoe-
NH- DOOPMYJINPOB- orust HOYHOI'O Cpel- |[HUS KOMIeTeHIH
JEKC KA ¢popmu- crBa**
POBaHUA
KOMIIe-
OIIK-2 [cnoco6HocTs HTO-  3HATH: nekius, camo- YO, ba30Bblii ypoBeHb
TOBHOCTB HCITOJIb30-  |[0OIIYI0 MPUHLIUITHAIBHYIO cXeMy (OpMUpPOBaHMSI  [CTOSTEIbHAS JIN, - IPUMEHSITH METOIbI
BaTh OCHOBHBIC 3aKO- |[MMMYHHOTO OTBETA; pabora, cemu- |K, Oy YeHHS
HbI ecTeCTBeHHOHA-  |CyOnonyssimuu T- u B-kietok. Hapckue 3ans- K/ MMMYHOTJ06Y THHOB,
YHIHBIX III/ICHI/IHJII/IHUB B3anmopeiicTBuE KJIETOK B UMMYHHOM OTBETE. [TASA P, AHTHCHIBOPOTOK H aHTUTEN
NPO(ECCHOHANBHOR 154 dexTopHEIE MEXaHH3MBI HMMYHHTETA T, MoBsImeHHbII YPOBEHD
JISATENLHOCTH, TIPH- |y, o P I 6 ]
MeHSTE MeTomb Ma- | e 5 T NPOBOJTH PabOTEI € KYJIb
eMATHICCKOrO AHA- . YUEHHBIE 3HAHUSI B TPAKTUYECKON TypOii IMMYHOKOMIIETEHT-
[TH3a 1 MOJETHPOBA- HACATCIIbHOCTH, HBIX KJIETOK Ha TBEPABIX U
HI1S1, TEOPETHYECKOTO [MPUMEHATb METOBI IIOJTYYCHUSA PKUJIKAX TIATATENbHBIX CPEIax
W SKCTICPHMEHTATb- MMMYHOTJIOOYJIMHOB, aHTUCHIBOPOTOK U aHTHUTEN
HOTO HCCeIoBaHHs  [PACCUMTATh OCHOBHBIC XapAKTEPUCTHKU U
OCYILECTBIIATH MPOLECCHI U MOAJAEPKUBATh 3aJaHHbIE
[apaMeTpbl TEXHOJIOITMYECKOr0 MpoLecca,
Bianers: HaBBIKAMU pabOTHI C KyJIbTYPOi
MMMYHOKOMIIETEHTHBIX KJIETOK Ha TBEPABIX U
PKUJKAX MUTATEIbHBIX CPElax;
-OCHOBHBIMH METOJMKAMH KOHTPOJISI ACENTHKU
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mporecca

K-8

CIOCOOHOCTBIO pabo-
TaTh C HAYYHO-
TeXHUYECKON nHpOp-
MaIlMeH, MCII0JIb30-
BaTh POCCUMCKUI U
MEK,TyHapOJHBIN
OTIBIT B Ipodeccro-
HAJIBHOW JIeSITEbHO-
CTH

3HATBh: OCHOBHBIE METO/Ibl MATEMAaTU4YECKOIO
[JIaHUPOBAHUS 3KCIIEPUMEHTOB;

YMerh onpenenuTs KpUTepUuil ONTUMAIbHOCTH,

- IPOBEPUTH JJOCTOBEPHOCTD MOTYUYEHHBIX
SKCIIEPUMEHTAJIbHBIX JAHHBIX

Bananers: -HaBbIKaMU [IJIAHUPOBAHUS U 00paObOTKU
[pe3yJIbTaTOB OMOTEXHOJIOTMYECKUX IKCIIEPUMEHTOB,
Ha OCHOBE KOTOPBIX pa3pabaThIBAIOTCs TEXHOJIOTUN
[IPOU3BOJICTB.

MeKIus, ca-
MOCTOATCIIb-
Has paboTa

-

g 3

ba30Bblil ypoBeHb:
BOCIIPOM3BOJCTBO IOJIY-
YEHHBIX 3HAHUH B XOJE Te-
KYLEro KOHTPOJIS
IloBbILICHHBIN YPOBEHD:
[IPAKTUYECKOE  IPUMEHEHUE
[TOJIyYEHHBIX 3HAaHUN B IIPO-
[ecce MOJArOTOBKM K CEMHHA-
paM, K BBICTYIUICHHIO C JO-

KJ1aJ0M
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Hepe'{eHL OLCHOYHBIX CPEACTB II0 JUCHUIIJIUHE «MeauuuHCcKas OHMOTEXHOJIOTHS»

[Ipunoxxenue
K paboueii mporpamme

Haumenosanune
No OLEHOMHOTO CPert [IpencraBieHne OEHOYHOTO
OC oo p Kpatkast xapakreprcTHKa OIEHOYHOTO CPEACTBA cpenctsa B ®OC
1 KonTponbHas pabota (CpeacTBO NPOBEPKU YMEHHUM MPUMEHATh OJyUYEHHbIE 3HAHUS Ul pellieHus 3a7a4 onpe- | KoMIuiekT KOHTpOIbHBIX 3aa-
(K/P) NIEJICHHOTO THUIIA 0 TEME UK pa3ieny HUI 110 BapuaHTaM
[IpoayKT caMoCTOsTeNbHOM pabOThl CTYEHTA, MPEAICTaBISAIONINI co00M KpaTKoe U3JI0oXKe-
Pedpepar HHE B IMCBMEHHOM BHJIE MOJIYYEHHBIX PE3YyJIbTaTOB TEOPETUUECKOIO aHAIN3a OIPEAEIIEH-
2 (P? HOM Hay4yHOU (yueOHO- MCCIIeIOBATENbCKOM) TEMBI, II€ aBTOP PAaCKPHIBAET CYTh UCCIIENY- Tembl pedepaTon
eMOﬁ HpO6J'IeMI)I, HpI/IBO}II/IT paSHHqHBIe TOYKHU 3peHI/I${, a TaAKKC CO6CTBCHHI)IC B3rJIs1 bl HA
Hee.
Hoxman, [TpomayKT camMOCTOSATEIBHON PabOThI CTYNIEHTA, MPEACTABIISIIONIUN COOOW MyOIMYHOE BBIA TeMbl TOKTAI0B
3 cooOlIenne CTYIUICHHE TIO MPEJCTABICHUIO TOJYYCHHBIX PE3yIbTaTOB PEIICHHUS ONPEACICHHON yueo- C0OBIICHH ’
01(6)) HO- MPAaKTHYECKOM, YIEOHO-UCCIIeI0BATEILCKON UITH HAYYHOU TEMBI
V CTHLI OO CpencTBO KOHTPOJIS,, OPraHM30BaHHOE KakK CIlelMaabHas Oeceia Mmenarorndyeckoro pabor-
4 co6ecen03all{)ne HHUKa ¢ 00y4JarIMMCs Ha TEMbI, CBSI3aHHBIE C M3y4aeMOM TUCIUILIMHON, U pacCYUTAaHHOE Bormpocsl o
(VO) ' |Ha BeIACHEHHE OObEMa 3HAHHI OOYYaroOLIErocs IO OMpEAEICHHOMY pa3jely, TeMe, Mpo- | TeMam/pasjesiaM AUCIUILIUHbI
0OJeMe U T.II.
Tect CucreMa cTaHAAPTU3UPOBAHHLIX 3aJaHUI, IO3BOJIAIONIAs aBTOMATHU3UPOBATL IIPOILLE .
5 Aap P N Hv ’ B p poucaypy ®doH/I TECTOBBIX 3aJaHUI
(T) M3MEpEeHUsl yPOBHS 3HAHUM U yMEHUI 00y4Jaroerocs.
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3. KoHTpo/IbHBIE BONIPOCHI VISl POBEACHNUSI IPOMEKYTOYHOM aTTeCTAllUH

Tecr 1

1

VYTBepkIeHHe, UTO TeHETHYECKasi peKOMOMHAIIMS 3aKTI0YaeTCs B OOMEHe
T€HAMU MEXY JIByMSI XPOMOCOMAMMU:

A - BepHO;

b - omm6o4HO;

B - TpeOyeT yrouHeHHs.

[Tpouiece M3roToBIIEHUSI TEHHO-UHKEHEPHBIX MPENapaTOB BKIIOYAET:

A - KOMMPOBAaHMUE T'€HA YEJIOBEKA, OTBETCTBEHHOI'O 32 CUHTE3
HEO0OXOIUMMOT0 MPOYKTA;

b - Mogudukanmio reneTuyeckoro anmnapara 00JIbHOTO JIJI YBEJIUYEHUS
OMOCHHTE3a HEOOXOAUMBIX MPOTYKTOB;

B - BHenpenue mukpoOHo# kieTku ¢ pekomOuHanTHOU JIHK B opranusm
YEJI0BEKA;

I' - kynbTUBUpOBAHUE U BUACICHUE MUKPOOHBIX KJIETOK C
pexomOuHanTHRIMH JIHK;

J1 - BHenpeHue MUKpoOHO# kieTku ¢ pekoMOunanTHoi JJHK B opranuzm
KUBOTHOTO;

E - BHenpeHue 4enoBeyeckoro reHa B iia3Muly MUKPOOHOM KIIETKH.
OyHKIHOHAJIBHASL aKTUBHOCTh PECTPULUPYIOIINX SHAOHYKIIEA3:

A - METUITMPOBAaHUE HYKJIEOTH]IOB;

b - rugpokcunupoBaHue HyKJIEOTUIOB;

B - pacmienenne JJHK;

I' - cluMBKa HYKJIEOTHIOB;

J1 - perummkanusi HyKJI€OTHIOB.

OyHKuroHaNbHAA akTUBHOCTH JIHK-1mmras:

A - nuzupoBanue (pactBopenue, ruaponns) JHK;

b - o6pazoBanue GpochoaudrhupHHX CBI3EH MEXTY KOHIIAMHU
MOJIMHYKJICOTUIHBIX LIEIEH;

B - MmeTrsinpoBanue HyKJI€OTHIOB;

I' - menrpanuzanusa JIHK;

I - paemeruienue JIHK.

3amuTa KJIETOK OT IpOHUKHOBEeHUS uyxkepoaHoi JIHK 3akntouaercs B:
A - perynMpoBaHUU MPOHUIIAEMOCTH KJIETOYHON MemMOpanu; b -
ykpynHeHuii uyxepoanoi JIHK; B - rugponuse (paemenyieHun)
gyxepoanou JIHK; I' - metunupoBanun uysxepoanou JJHK; JI -
HeWTpanuzauuu gyxepoanout JTHK.

s BBenenus: pekomOounanTHoi JIHK B mpou3BoicTBe npenapaToB
METOJIOM T'€HHOM MHKEHEPUU HUCTIOJIb3YIOT:

A - XpOMOCOMBI;

b - mma3zmuger;

B - pubocompi;

I' - GakTepuodaru;

J1 - MTM30COMBI;
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10

11

12

E - anpa kieToxk.

[InazMuaa npencrapisier cOOOM:

A - OmIpenIeNICHHBII [ITAMM KHUIIEYHOM NAJI0YKH, UCIIOIb3YEMBbII JUIS
OMOTEXHOJIOTUYECKHUX IIEICH;

b - xonbueoOpasnyro monexkyny JJHK;

B - yuacrok uenu PHK, necymuii undpopmanuio o CTpykType reHa;

I' - BHEXPOMOCOMHBI 3JIEMEHT F€HETUUECKON MHPOPMALINH;

J1 - BUpyC, pa3MHOKaIOIUKCA B LIUTOIIIa3ME MUKPOOHOM KJIETKU;

E - xpomocomy, ncnonp3yemyto B kauecTBe BekTopa it BBeneHHs JJHK B
KJIETKU OaKkTepuil.

TpeboBanus k Bekropam JJHK:

A - Manblil pa3Mep;

b - Gonbiioit pazmep;

B - BunocnenupuyHoOCTD;

I' - Hanu4Me ceneKTUBHUX MeHETUUYECKUX MapKepOB ISl HICHTU(DHUKAIIUN
PELUMITUEHTHBIX KIETOK, Hecymux pekomOunantuyio JIHK;

/1 - HannuuWe canTa PECTPUKLINU, B KOTOPUHM OCYIIIECTBIICHA BCTABKA.
OT60p TpancHoOpMUPOBAHHUX KIIETOK, COACPKAIINX PEKOMOMHAHTHYIO
JHK (rubpuanyro miasMuy) NpoBOJISAT:

A - TeCTHpOBAaHUEM Ha PE3UCTEHTHOCTH K PA3IIMYHON TEMIIEPATYPE;

b - TectupoBaHueM Ha pe3UCTEHTHOCTh K OIPE/ICIIECHHHM aHTUOMOTHKAM;
B - o crnoco6HOCTH OKpaIMBaThCs reMaTOKCUIINHOM;

I' - mo MopdonornueckuM npusHaKam;

J1 - 110 CKOPOCTH POCTa ¥ Pa3MHOKEHHS.

Crioco0bl BBEIEHHS! KJIOHUPOBAHHBIX T€HOB B COMaTHUECKUE KIIETKU:

A - MUKPOUHBEKIINH;

b - ¢ nOMOLIBI0 XUMUYECKUX PEAr€HTOB, U3MEHIIOUIUX IPOHUIIAEMOCTb
MeMOpaH;

B - ¢ momonipto IUMOCOM, «T€HEW» 3PUTPOLUTOB;

I - skcTpakopmopanbHOl ~ 00pabOTKOW ~ XpOMOCOM  OaKTepuaIbHOU
KIICTKH;

J1 - uHeKImen KISeTKH PEeKOMOUMHAHTHBMH BUPYCaMHU.

Hcrounukom npenapara ypoKUHA3bl SIBISETCS:

A - U30JIMpPOBaHHbBIE KALTYCHBIE KYIbTYPBbI;

b - KynbTyphI KJIETOK SMOPHOHA MTOYKH YEIIOBEKA;

B - noHopckas KpoBb;

I' - xnouuposanHnas E. coli;

J1 - cBsI3BIBaHUE JICKAPCTBEHHOTO BEMIECTBA C (DEPMEHTOM.

CrpenroknHasa:

A - Ipon3BOAUTCS U3 JOHOPCKOM KPOBHU;

b - npousBoautcs u3 B-reMoIUTUYECKOrO CTPENTOKOKKA rpynisl C;
B - saBasieTcsa npsaMbIM TpOMOOITUTHUKOM;

I' - sBAsieTca HENPSIMBIM TPOMOOTUTHUKOM;
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13

14.

15.

16

17.

18.

J1 - mpoHUKaEeT BHYTPb TpoMOa;
E - He npoHHKaeT BHYTpb TpoMOa.

[TpoMBIIIIEHHBIN CUHTE3 aCKOPOMHOBOW KHCIIOTHI OCYIIECTBIISAETCS:
A - XUMWYECKVM CHUHTE30M;

b - npoaykramu Metaboau3Ma HECIIOPOOOPa3YIOIIHNX
IPaMIIOJI0KUTEIBHBIX TOUBEHHBIX OAKTEPHUIL;

B - ruaponuzaTom Genka;

I' - Topom;

J1 - Ge’KoM KpOBH Y€JIOBEKa.

[Ipon3BoICTBO MHCYJIMHA, UIECHTUYHOTO YEJIOBEUYECKOMY,
OCYLIECTBIISIETCSL:

A - BBICOKO?()(PEKTUBHON OUUCTKOW MHCYJIMHA 5KMBOTHOTO
IPOUCXOKACHUS;

b - MMPEBPAICHUCM CBUHOT'O MHCYJIMHA 3aMCIICHUCM aJlTaHWHAa Ha TPCOHHH,

B - xumuueckum CHUHTC30M,
I - I'CHHO-MHXCHCPHBIM MCTOIOM;
I[ - TIOOBIM U3 MCPCUHNUCIICHHBIX MCTOIOB.

[Ipornece monyyeHrs reHHO-UHKEHEPHOTO MHCYJIMHA BKIIFOYAET:

A - BeIpainuBaHie 6MoMacchl pekomMOnHaHTHOTO mTamma E. coli;

b - BbIIENEHNE IPENTPOUHCYIMHA U3 KYJbTYpPaIbHON MacChl;

B - oTmiensienue auaupyomero nojaunenTuaa;

I" - BoccTaHOBUTENBHOE 3aMHKaHHUEM TpeX NUCYIbPUIHHX CBSI3EH U
dbepMeHTaTUBHOE BHUJICHEHUE CBA3HBaromero C-rnentumaa;

J1 - xpoMarorpaduueckyo OYUCTKY HHCYJIHHA.

I'eTeporeHHOCTH Y€JIOBEYECKUX T€HHO-UHKEHEPHBIX IIPENapaToB
WHCYJIMHA CBSI3aHa C:

A - HEeJJOCTaTOYHOM CTENCHBIO OUYHCTKH;

b - paznuumnemM aMMHOKHUCIIOTHOTO COCTaBa MOJMUITCITH/IA;

B - HecTaOMIBHOCTRIO IITAMMA-TIPOTYIICHTA;

I' - HaMMYMeM MOCTOPOHHETO TEHETUYECKOT O MaTepuaja B Ipenapare;
/1 - HOMHIEHTUYHOCTHIO 3KEMPECCUPYEMOr0 TEHA.

OTanuus npenapaTta reHHO-MHXEHEPHOTO COMAaTOTPONMHA OT TOPMOHa,
BBIAEJISIEMOT0 U3 TUIO(U3a, 3aKII0YAIOTCS B!

A - pa3HOU CTENEHU YUCTOTH,;

b - pa3HOM aMUHOKHCIIOTHOM COCTaBE;

B - orcyTcTBHM HEMPOTOKCUYHBIX BUPYCOB;

I' - 6onee Bbipa)keHHON TOKCUYHOCTH;

J1- 6oJiee HA €TUHUITY MAaCCH Chiphsi BMCOKOM BbIXOJI€.

HpOMI)IIlIJICHHBIM HCTOYHHUKOM IIPCIIapPaTOB 3PUTPOIIOITHHA SABJIAIOTCA!
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A - Mo4Ya OOJIBHBIX aHEMUEH;

b - noHopckas KpOBb )KMBOTHBIX, OOJIBHBIX aHEMUEH;
B - KyJbTypa KIETOK MIIEKOITUTAIOIINX;

I' - KynbTypa pacTUTENIBHBIX KIETOK;

J1 - MOYKM )KMBOTHBIX.

@dopma UTOrOBOM aTTECTALMU — HK3aMEH.

IIpumMepsbl IK3aMeHAITHOHHBIX OWJIETOB

SK3AMEHAIIMOHHBIN BUJIET Ne 1
1. [TpenmyiecTBO MeTOJIa TPOMBIIIIEHHOTO KYJIBTUBUPOBAHHUS MHKPOOPTaHU3MOB
U CMHTE3a (epMEHTOB. MEIUIIMHCKIE TEXHOJIOTHH C PUMEHEHUEM (DEepMETOB.
2. [Tonyuenne untepdepona anbda.

3agaua

depmentep 63m3, korpduuuent 3anonsenus 0,7.

OnpenenuTs KOJMYECTBO KOMIIOHEHTOB OCHOBHOW (DepPMEHTAIIMOHHON CPEJbl B KT
NP CJIETYIOIIEM COCTaBe:

Menacca 20%
Kykypy3Hblil 9KCTpaKT 4,5%
(NH.)2S04 3,0%
KH2P04 15,0 r/n
MgSO4 7,0 T/n

SK3AMEHAILIMOHHBIM BUJIET Ne 2
1. Menununckass OMOTEXHONOTHs. XapaKTEPUCTHKA IMPOIIECCOB, NPUMEHSIEMBIX B
MEIUIIMHCKON OWOTEXHOJIOTUU: MHUKPOOPTaHU3MBI, (EePMEHThl, UMMOOUIU30BAHHbIE
cucTteMbl. A3poOHBIC U aHa3POOHBIE Tpoliecchl. [IpumMepsl.
2. Tlonyuenme QeHWINMEHHUIWIINHA. XuUMHYeckas GopMyna cuHTe3a. Kparkas
XapaKTepUCTUKa Tpolecca KyJIbTHBUPOBaHUS (a’pOOHBINA, WCTOYHUK YTIepoja,
OCHOBHBIE KOMITOHEHTHI U JOTIOJIHUTEIbHbIE KOMIIOHEHTHI MUTATEIBHOM CPEIbl).

3ajaua

Onpenenuts pacxoj 3epHa (MiIeHWIA) Ha moaydeHue 10T mpoaykTa, eciu
kodddunment kousepcun PB B mpomykr paBen 48%, a Beixox (epMeHTonm3ara
Kpaxmaina ¢ coaepxanueM PB 50% u3 3epna — 1,2m° u3 1T 3epHa.

PK3AMEHAIIMOHHBIN BUJIET Ne 3
1 .IlpuntunuansHas TEXHOJOTHYECKAs CXeMa aceNTUYECKOTO OHMOTEXHOJIOTHYECKOTO
MIPOU3BO/ICTBA.
2. OcoOeHHOCTH coCcTaBa CpeAbl KyJIbTUBUPOBAHUS MPU OMOCUHTE3€ aHTUOMOTUKOB

3amada

OnpenenuTh CcOCTaB MUTATEIBHOM CpeAbl B MOPOLEHTaX W TI/A, €cau s
NpUroToBiaeHus: 125m3 cpeapl yuuo:

Caxap-coIpert 10 000kr
Kyxypy3HbIil 3KCTpakT S550kr
(N H4)2804 5001(1“
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KH2PO4 250kr
MgSO4 150kr
DK3AMEHAILIMOHHBIM BUJIET Ne4
1. TexHomoruyeckne CxXembl MOJYyYEHHS AaMHHOKHCIOT MEIUUMHCKOIO MPUMEHEHUS
MOHOXJIOpPTHJIpaTa JIM3MHA U3 36PHOBOTO ChIpbsi (OCHOBHBIE CTAUN).
2. lenp npenBapuTeabHON 00paOOTKH KyJIbTYpajdbHOM KHUAKOCTH B TNPOU3BOJCTBE
aHTUOMOTUKOB. PacnipocTpaHeHHbIE TPUEMBI OYMCTKH aHTUOMOTHUKOB.

3amava
Kynbprypansnas xugkocts conepxkut 45r/n ACh 6uomaccel. O0beM ciuBa —

250Mm°,

CKoJIbKO KI' OMOMAacChl TOJIYYHTCS TMOCTE €€ OTAeieHus (QuibTpamueit, eciu
BJIQXKHOCTH OMOMacchl nociie GpuiabTparuu 79%.

DK3AMEHAILIMOHHBIN BUJIET Ne5
1.Xumuueckas cxema mojiydeHus: au3uHa. Pacnpenenenue motokoB PB B 3aBucumocTu
ot Buzaa PB.
2. buonornueckas poiap aHTHOMOTUKOB. MHWUIIEHH JACHUCTBUS  aHTHOMOTHUKOB.
[IponytieHTsl aHTHOMOTHUKOB M OCOOCHHOCTH WX MeTabonusma. OcoObie TpeOOBaHUS K
KOPMOBBIM aHTUOUOTHUKAM B CBSI3M C OCOOEHHOCTH WX TTPUMEHEHHS.

3ajayga

Ckosipko HeoOxomumo 100% consuoit kucinothl (koHueHtparus HCl 24%) mns
nepeoga 10T L-mu3wHA B JWM3MH MOHOXJIOPTHApAT, €CIM MOJEKyJsapHas macca L-
Iu3uHa paBHa 164mon.en.
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6.1.3 IlIkana oueHMBAHUSA Pe3YJIbTATOB IPOMEKYTOYHOM aTTECTALlUM U ee
onucaHue

dopma NPOMEKYTOUYHOU ATTECTALIMU: DK3AMEH.

[IpomesxyTouHas arrectauus oOydarouuxcsi B (opMe dK3aMeHa MPOBOJUTCS IO
pe3ynbTaTaM BBIIIOJIHEHHSI BCEX BUIOB y4eOHOM pabOThI, MPEIyCMOTPEHHBIX YUEOHBIM
IUIAHOM TIO0 JAHHOW JHUCHUUIUIMHE (MOAYJII0), MPU 3TOM YUHMTHIBAIOTCS PE3YIbTaThl
TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH B TeueHHe cemecTpa. OleHKa CTeNeHU JTOCTHKEHUS
0oOy4YarolmuUMHCs TJIAHUPYEMBIX Pe3yJIbTaTOB OOyUYEeHHS M0 JUCHUIUIUHE (MOJYIIIO)
OPOBOAMUTCS MpErnoAaBaTesieM, BEIYIIUM 3aHATUS MO JUCHUIUIMHE (MOAYJII0) METOJ0M
sKcrepTHOM omeHkd. Ilo wToramM mnpoOMEKyTOYHOM aTTecTauuud MO0 JAUCLUMILIUHE
(MOIyJII0) BBICTABISIETCSA OIEHKA «OTIMYHO», «XOPOILO», «YyIOBJIECTBOPUTEIHHO» WIIU
«HEYJOBJIIETBOPUTEIBHOY.,

K nmpomexxyTouHON aTTecTallMy JOMYCKAIOTCS TOJIBKO CTYJIEHTHI, BBHIIOJHHUBIIHE
BCE BUJbI YU4EOHOU paboOThI, MPEAyCMOTPEHHbIE pabouell MporpaMMOi MO JTHUCHUIIIIUHE
«MenuuuHckasi OHUOTEXHOJNOTHUS» (MIPOMEXKYTOUHBI KOHTPOJIb: 3KCIPECC-OMPOCHI,
KOHTPOJIbHBIE pa0dOThI; Ta0OpaTOpHBIE pabOTHI).

[MIxana onieHUBaHUI Omucanue

Boimonnenst  Bce  BHUIABI  y4eOHOW  paboTHI,
IpeIyCMOTpEeHHbIE  y4eOHbIM  TuiaHoM.  CrTyjaeHt
JEMOHCTPUPYET  COOTBETCTBHE 3HAHWM, yMEHHH,
OTnuyHO HABBIKOB TPUBEJICHHBIM B Ta0JIMIIax TIOKa3aTesei,
OMepupyeT NPUOOPETEHHBIMU 3HAHUSMHU, YMEHHSIMH,
HaBbIKAMHU, MPUMEHSET UX B CUTYyallMsIX IMOBBIIICHHON
CJIOHOCTH.

Beimonnensr  Bce BUIBI  y4eOHOW  paboThl,
MpeyCMOTPEHHbIE  Yy4eOHBIM  TIaHoM.  CTyleHT
JIEMOHCTPUPYET  COOTBETCTBUE  3HAHWUW, YMEHUM,
HABBIKOB, TPHUBEACHHBIM B TaONMIIAX ITOKa3aTeleH,
X OmepupyeT MNPUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMH,
OPOTHO HaBBIKAMH, TIPUMEHSCT MX B CHUTYAIMSAX MOBBIMICHHON
cnoxHoctd. [Ilpm 3TOM MOryT OBITH JOMYIICHBI
HE3HAUYUTENIbHbIE OLIMOKU, HETOYHOCTH, 3aTpyJAHEHUS
IpH aHAJUTUYECKUX ONEpaNMsIX, MEPeHOCe 3HAHUNA U

YMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYalluH.

BrinmonHeHb! BCE BUJIBI  y4eOHOM paboTHI,
Y 10BAETBOPUTENBHO | MPEYyCMOTPEHHbIE  yueOHbIM  1iaHoM.  CTyaeHT
JEMOHCTPUPYET HE TMOJHOE COOTBETCTBUE 3HAHMIA,
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YMEHUH, HaBBIKOB NPHUBEACHHbIM B  TaliuIax
NOKa3aTelled, MIOIMYCKAIOTCS 3HAYUTENIBHBIE OLIMOKH.
[IpumeHeHne npUOOPETEHHBIX 3HAHWM, YMEHUH,
HaBBIKOB B CHUTyalUsAX I[OBBIIICHHOW CIIOKHOCTH
BBI3BIBACT 3aTPyAHCHUS.

He BwmimonHen oauH wunum Oosnee BHUIOB Y4yeOHOU
paboThl, MOPEAYCMOTPEHHBIX  y4YEOHBIM  IIJIAHOM.
CTyAeHT JAEeMOHCTPUPYET HEIMOJHOE COOTBETCTBUE
3HaHUMW, YMEHUMN, HABBIKOB NMPUBEACHHBIM B TaOIHIIAX
nokasaresyied, JOIMyCKaloTCs 3HAYUTENbHbIE OIIUOKH,
HeynosnerBopurenbHo . .

NPOSBIIAETCS OTCYTCTBUE 3HAHUM, YMEHUI, HABBIKOB 110
Ay nokasareneH, CTYJIEHT HCIIBITHIBACT
3HAUMTEIbHBIE  3aTPYAHEHUS TPU  ONEPUPOBAHUU
3HAHUSIMU M YMEHUSMH TP UX IEPEHOCE Ha HOBBIC

CUTyalluu.

7. IlepeyeHb OCHOBHOM M JONOJHUTEJIbHON y4eOHO JIUTEPaTypPbl, HEOOXOAMMOM
JJIS1 OCBOCHUS TMCUUILTHHBI

a) OcHOBHas JIUTEpaTypa:

1. boitkkoB WM. B., 3axaposa FO. ®., ImutpueBa A. A., Bymaukoa O. A.
YcroitunBocTh MatemaTHdeckux Mozeneit mmmyHnosoruu // HuKa. 2012. Ne. URL:
http://cyberleninka.ru/article/n/ustoychivost-matematicheskih-modeley-immunologii
(mata oOparieHus: 07.11.2017).
KubepJlenunka: https://cyberleninka.ru/article/n/ustoychivost-matematicheskih-
modeley-immunologii

2. apabuue 0. T. MenunuHckas OWOTEXHONOTHS: KapTorpadus HaydHOU
JTUCITUIUTMHBI BO BTOPOM TOJIOBHHE XX BeKa // MexmayHapoiHble 0030phl: KIMHUYECKAs

MpaKkTUKa u 3JI0pPOBBE. 2013. Ne5 (5). URL:
http://cyberleninka.ru/article/n/immunologiya-kartografiya-nauchnoy-distsipliny-vo-
vtoroy-polovine-hh-veka (mata oOparieHus: 07.11.2017).

Kub6epJlenunka: https://cyberleninka.ru/article/n/immunologiya-kartografiya-nauchnoy-
distsipliny-vo-vtoroy-polovine-hh-vekal. 3amopuna C. A., I'op6yrnosa O. JI., [lIupres
C. B. XopuoHndeckuii TOHAIOTPOIIUH KaK PEryisaTop (EHOTHIMUYECKOTO CO3PEBAHUS
WHTaKTHBIX U HHTepieUkuH2-akTuBUpOoBaHHBbIX nku NKT-kneroxk // Bectauk IIT'Y.
buonorus. 2010.  Nel.  URL:  http://cyberleninka.ru/article/n/horionicheskiy-
gonadotropin-kak-regulyator-fenotipicheskogo-sozrevaniya-intaktnyh-i-interleykin2-
aktivirovannyh-nki-nkt-kletok (marta oOparieHus: 07.11.2017).
KubepJlenunka: https://cyberleninka.ru/article/n/horionicheskiy-gonadotropin-kak-
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penoaaBaTeis: CTOM, CTyJ.

Q. MeToauyecKkue peKOMEHIANUM VISl CAMOCTOSITE/IbHON padoThl CTYIEHTOB

Jucuunnuza «buoxumus» MpEeayCMaTPUBAET JIEKIUU u
MPaKTUYECKUE/Ta00pATOPHBIE 3aHATUS KaXKIYI0 Henemro. V3ydeHune IUCHUTUIHMHBI
3aBEepIAETCS HSK3aMEHOM. YCIIENTHOE W3yYeHHE IUCUUIUIUHBI TpeOyeT MoceneHus
JEKIUI, aKTUBHOM pabOThl HA MPAKTUYECKUX U JTAOOPATOPHBIX 3aHSTHUSX, BBITOJIHEHUS
y4eOHBIX 3aJaHUN MpernojaBaTes, O3HAKOMJICHUS C OCHOBHOM W JIOMOJHUTEIBHOU
JIATEPATYPOH.

[Ipu moAroTOBKE K JEKIIMOHHBIM 3aHITUSIM CTYJIEHTaM HEOOXOUMO:

nepes; O4epe/IHON JIeKIIMeH HEeOO0XOJIUMO MPOCMOTPETh MO KOHCIEKTY MaTepuall
npeasinymeid gexkuuu. I[lpyu  3aTpygHEeHUSX B BOCHPUATHM MaTepualia Cleayer
00paTUThCSI K OCHOBHBIM JIMTEPATYpHbIM HCTOYHHMKAM. Ecnu pazoOpaTbesi B Matepuae
OMSATh HE YJaJoCh, TO 00paTuTech K JEKTOPY (Mo rpaduky ero KOHCYJbTalui) WM K
MPEnoAaBaTe0 Ha MPAKTUYECKUX 3aHATUSIX.
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[IpakTryeckue/mabopaTopHble 3aHATHS 3aBEPUIAIOT U3YUYCHHE HAMOOJIee BAKHBIX
TeM y4eOHOU aucturummHbl. OHU CiyXaT M 3aKPEeIUICHHWs M3yYeHHOTO Marepuala,
Pa3BHUTH YMEHUI U HABBIKOB IMOJATOTOBKH JOKJIAIOB, COOOIICHUH, TIPUOOPETCHUS OIBITAa
YCTHBIX TYOJUYHBIX BBICTYIICHWUH, BEIEHUS TUCKYCCHHM, apTyYMCHTAllUd W 3allUThI
BBIJIBUTACMBIX TIOJIOKCHHA, HABBIKOB IMPAKTHYECKOW PabOThI B MHUKPOOMOJOTHUYECKOU
nabopaTopuu, a TaKXkKe IS KOHTPOJSI TMPEIoJaBaTelieM CTEICHH IOATOTOBICHHOCTH
CTYJICHTOB TI0 M3y4aeMOH JUCITUILINHE.

[Tpy MOATOTOBKE K MPAKTHYECKOMY/ITA00PATOPHOMY 3aHSATHIO CTYIACHTHI HMECIOT
BO3MOXHOCTh BOCIIOJI30BaThCSI KOHCYJIbTAIIUSIMH TIPETIOAaBaTEIS.

[Ipy moOATOTOBKE K MPAKTUYECKUM/TA0OPATOPHBIM  3aHATHAM  CTYJEHTaM
HE0OXO0IUMO:

NPUHOCUTH C CO0OW pPEKOMEHJIOBAaHHYIO TMperojaBaTelieM JIHTEepaTypy K
KOHKPETHOMY 3aHSTHIO;

JI0 OYEpPETHOTO MPAKTHUECKOr0/1abopaTOpHOro 3aHATHS IO PEKOMEHIOBAHHBIM
JUTEPATYPHBIM HCTOYHUKAM MPOPadOTaTh TCOPETUUCCKUNM MAaTePHAI, COOTBETCTBYIOIICH
TEMBbI 3aHSATHUS; [IOBTOPUTH MPOBEACHHBIC MHCTPYKTAXH 110 TEXHUKE 0€301TaCHOCTH,

B HayaJie 3aHATUH 3aJ1aTh MPEIO0JIaBaTelII0 BOMPOCHI 10 MaTepHaly, BbI3BaBIIEMY
3aTPyIHCHHUS B €Tr0 TOHMMAaHWUM M OCBOCHUW TIPH PEUICHWUW 3aJay, 3adaHHBIX IS
CaMOCTOSITEIILHOTO PEIICHUS;

B XOJ/I€ CEMUHapa J1aBaTh KOHKPETHBIC, YETKUE OTBETHI IO CYIIECTBY BOIIPOCOB;

Ha 3aHATAW JIOBOJWUTh KaXIyK 3alady /O OKOHYATEeIhHOTO pEeIIeHUS,
JE€MOHCTPHUPOBATh TOHUMaHHWE MPOBEICHHBIX PAcYeTOB (aHAIM30B, CUTYaINi), B ClIyYae
3aTpyJHEHH 00pamiaTbes K MpernoiaBaTelto.

10. Meroanyeckue peKOMeHIANMH /1JIsl MPenoaaBaTes

B xoxe nexkuuii mpenomaBaTeNb W3NAraeT M Pa3bsCHAET OCHOBHBIE, HamOolee
CJIOXHBIC TIOHSATHS TEMbI, a TaKXKE CBA3AHHBICE C HEW TEOPETHUECKHE M TMPAKTHUYECCKUE
npoOJieMbl, JaeT PEKOMEHIAIMM Ha MPaKTUYECKOe WM JabopaTOpHOE 3aHATHE U
yKa3aHHs Ha CaMOCTOSITEIIbHYIO palboTy.

CryneHnraMm, TpONMYCTUBIINM 3aHATUS (HE3aBUCUMO OT MPUYUH), HE HMEIOIIHE
MMCbMEHHOTO PELICHUs 33a/1ad WJIM HE MOJATOTOBHBIIMECS K JAaHHOMY IPaKTUYECKOMY
3aHATUIO, PEKOMEHAYETCS HE TMO03XE€ 4YeM B 2-HEJEIbHbIA CpPOK SIBUThCS Ha
KOHCYJIbTAlIMI0 K MPENOJaBaTel0 U OTUUTAThCA MO TEME, M3Yy4yaBIIEICS Ha 3aHATHH.
CtyneHTbl, HE OTUYMTABIIMECS MO KAKI0M HE MPOpabOTaHHOW MMM Ha 3aHITHSIX TEME K
Hayajdy 3a4e€THOM CECCUH, YIYCKAaIOT BO3MOKHOCTh MOJYYUTH IMOJOKEHHBbIE Oauibl 3a
paboTy B COOTBETCTBYIOILIEM CEMECTPE.
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CTpykTypa M cojep:KaHue JUCHUIIMHBI «MeauuHCcKass 0MOTEXHOJIOT D)
Hanpagaenune nogroropku 19.03.01 «buotexHosaorus»

ITpunoxenne

= Bunpl yue6HO paboThI, Bunbl camoctosiTenbHON paboThI ®opmbl
Paznen o % % BKJIIOYAsl CAMOCTOSTEIbHYIO CTYJICHTOB aTTecTaIuu

§ X 2 paboTy CTYJIEHTOB U

= = g TPYJIOEMKOCTh B 4acax

@) J |II/C | JJa6 | CPC | KCP | KP | KIT | PT'P | Ped. | K/P | D 3
JIHK, PHK U cunte3 6enka.
Texnomorus peKOMOMHAHTHBIX 8 1-2 | 3 3 12 12
JIHK wm reHHast nHXKeHepust
CtpyKkTypa OMOTEXHOJIOTHYECKOTO
IIPOM3BOACTBA MEAUITUHCKHIX
nperapaToB M o0mmas 8 3413 3 12 12
XapaKTepPUCTHKA Mpoliecca
JlekapCcTBEHHBIE CPEICTBA
MIOJTy9YCHHBIC HA OCHOBE 8 56 | 3 3 12 12
PEKOMOMHAHTHBIX OPTaHU3MOB
buotexnomornyeckoe
IPOM3BOICTBO aHTHOMOTHKOB 8 / 3 3 12 12
buotexnomornyeckoe
MIPOU3BOACTBO (PEPMEHTHBIX 8 8 3 3 12 12
MpenapaTroB
buorexHonornueckoe
IIPOU3BOACTBO IIperapaToB 8 9 3 3 12 12
HOPMO(DJITIOPHI
Hroro: 108 | 18 | 18 72 72 |3k3a

MeH

27



