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[Iporpamma coctaBiieHa B cooTBeTcTBUU ¢ DenepanbHbIM rocyapCTBEHHBIM 00-
pa3oBaTENbHBIM CTAHIAPTOM BBICIIEr0 00pa30BaHMS 10 HAMPABICHUIO MOJATOTOBKH 0a-
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30BaTeNBbHOM POrpaMMbl BhIciero npodeccuonanbHoro oopazosanus OOII BO, paspa-
0oTaHHON B MOCKOBCKOM IMOJUTEXHUYECKOM YHUBEPCUTETE
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[Iporpamma corjacoBaHa ¢ pyKOBOAMUTENIEM 0OOpa30BaTeIbHOM MNPOrpaMmbl IO
HanpasjaeHnto noarotoBku 19.03.01 «buorexnonorus»

JlonieHT, K.0.H. %// / E.C. T'opmmna/
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1. Ilesn ocBOeHUSI TUCUMILTUHBI

Hucrtumaa « MeaunuHckas OMOTEXHOJIOTHUSD MPEACTaBIIIeT cOO0M BapHaTUBHYIO
yacTh KypcoB (b.1.3.7) nis 6akanaBpoB, 00y4aromuxcs 0 HAlPaBIEHUIO MOATOTOBKU
19.03.01 «buorexHonorus».

[lenpr0 OCBOGHUS NUCHMIUIMHBI SIBISETCS TOJATOTOBKA K BBIMOJHEHHUIO OYIyIIUM
OakalaBpoM MIPOEKTHOM, HAy4YHO-UCCIIEA0BATEIbCKOM, MIPOU3BOJACTBEHHOM,
TEXHOJIOTUYECKOW ¥ OPTaHW3alMOHHOW JESATEIHbHOCTH B O0OJACTH OpraHu3aluu
OMOTEXHOJOTUUECKUX MTPOLIECCOB.

OCHOBHBIMM 3aJja4aMU JUCIUIUIMHBI SABJISIIOTCS: TEOpETUYecKass MOJATrOTOBKA B
oOnactu OMOTEXHOJIOTHH, a TaKXKe MPUOOPETEHNE HABBIKOB Pa3BUTHSI COOTBETCTBYIOIIUX
KOMIIETCHIIUN.

JlucuumuiiHa BHOCUT BKJaA B (GopMHpoBaHHE oOHIeNpo(ecCHOHAIbHBIX U
po¢eCCUOHATIBHBIX KOMITETCHITUH.

Ob6menpogdeccnoHabHble KOMIIETCHIIUN:

CIIOCOOHOCTD " TOTOBHOCTBIO UCII0JIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX AUCIUIUIMH B TPO(ECCHOHATBLHON IeATEIbHOCTH, MPUMEHSTh
METOAbl MaTeMaTUYECKOrO0 aHajlu3a W  MOJCIUPOBAHUS, TEOPETHUYECKOTO U
skcnepuMeHTanbHoro uccienoanus (OIMK-2).

IIpodeccnonaibHble KOMIETEHIIUN:

CriocoOHOCThIO paboTaTh ¢ HAYYHO-TEXHUYECKOW HH(OpMAIMEH, MCIIOIb30BaTh
POCCUNCKHUI U MEXKTyHApOIHbIN ONBIT B TpodeccuonanbHoi aesrenbuoctu (I1K-8).

B pe3yabTarte n3y4eHus JUCHMIUIMHBI O0YYAIOIIMICS TOTKEH:
3HATH:
- OCHOBBI Pa3BUTHSI UMMYHHOM peaKiIvy;
- OCHOBHBIE JIEMEHTBI IMMYHHOU CUCTEMBI;
yMeTh:
- pemaTh 3aJ1a4i ONTUMH3ALUU ITyTH UMMYHOKOPPEKIIHH;
BJIA/IETh:
- HABbIKAMU MBIIUICHHUSI B 00JIACTH MMOCTAHOBKH 3a/a4 M0 pa3paboTKe UMMYHOTPOIHBIX
IPOIYKTOB;
- 3HAHMUSAMH, TO3BOJISIIOUIUMHU NPOBOAUTH S(DPEKTUBHBIA  aHAIU3 HAYYHOU W
TEXHUYECKOW HH(OpManuu B 00JaCTH pa3pabOTKH OMOTEXHOJIOTHYECKUX MPOIYKTOB;
- nHQopMaIen 0 CO31aHUU COBPEMEHHBIX UIMMYHOJIOTHYECKUX MPENapaToB.

2. MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMBbl
Jucnnmmaa « MeauiuHCcKass OMOTEXHOJIOTHS) OTHOCUTCS K BapHaTUBHOM YacTH
0s0ka 1 yyeOHOro miuaHa (IMCUMILIMHBI 10 BBIOOPY CTYIEHTA).
J1J1s1 MOJTHOIIEHHOT'O YCBOEHUS TAHHOTO Kypca CTYACHTHI JOJIKHBI UMETh MPOYHBIC
3HaHUs 10 oOmied Ouonoruu, OuoXUMUU, (UUYECKOW U KOJUIOMTHOW XHUMUH,
(hU3M0JIOTUY YETOBEKA U )KUBOTHBIX.

3. IlepeyeHb IAHMPYEMBIX Pe3yJIbTATOB 00yUYeHHsI MO JUCHUIITIMHE (MOTY-
JII0), COOTHECEHHbIE € IVIAHMPYEMbIMHU Pe3yJIbTATAMH 0CBOCHHs 00pa3oBa-
TeJIbHOU NMPOrPaMMbI



B pe3ynbrare ocBO€HHS TUCUUIUIMHBI (MOayIs) y oOydarouuxcs popMupyroTcs
CIIEYIOIME KOMIIETEHIMH W JOJDKHBI OBITh JOCTUTHYTHI CIEAYIOLIUE PE3YJIbTaTh
o0yueHus Kak 3Tan GOpMUPOBAHUS COOTBETCTBYIOIINUX KOMIIETEHIIUH:



B pe3yabTare ocBOeHUs

Kon . Ilepedyenn miIaHNpyeMbIX
o0pa3oBaTe/IbHOM NPOrpaMMbl

KOMIIeTeHIH . pe3yJIbTaTOB 00y4eHHs 110

o0yuaruuiics 10/1KeH
u AUCHMITHHE
00J1a1aTh
OIIK Oo0menpogeccuoHAIbHbIC KOMIIETCHIIUH:

OIIK-2 CIOCOOHOCTH U 3HATh OOIIYIO MPUHIMITUAIBHYIO CXEMY
TOTOBHOCTBIO (dhopmupoBaHus (HU3NOIOTUIECKOTO OTBETA;
UCIIOJIb30BaTh OCHOBHBIE | Peakiuu cucteM opraHusma Ha BO3€HCTBUE
3aKOHBI BAB.

CCTCCTBCHHOHAYHHBIX B3saumoieiicTBIE KIETOK B CHCTEMHOM OTBETE.
JVICTIATUTAH B
. D¢ dexkropHble MEXaHU3MbI MIMMYHHUTETA
npodeccHOHATBLHON y
JEATEILHOCTH, IPUMEHSITH METR:
METOJIbI MaTeMaTHyecKkoro | - ACIOIb30BATh IOy YCHHbIC 3HAHUS B
S MPaKTHYECKOH JIESITeTbHOCTH;
MOJIE/THPOBAHHS, - IPUMEHSATH METO/IbI TIOJTYUCHUS
TEOPETHYECKOTO U MMMYHOTJIOOYJINHOB, aHTUCHIBOPOTOK, aHTUTEI
HKCIEPUMEHTATBHOTO Y IPOOMOTHKOB
HcCacaoBannA - OCYIIECTBIISITH MPOIIECCHI U TTOIIEP>KUBATH
3alaHHBIE TTapaMETPbl TEXHOJIOTMYECKOTO
mporecca,
Baanern:
- HaBbIKaMM pabOTHI € KYJbTYPOH KJIETOK
TKaHEH Ha KUAKUX U TBEPJbIX MUTATEIBHBIX
cpeaax;
- OCHOBHBIMH METOJIMKaMHU KOHTPOJIS aCETITUKU
npoiecca,
ITK Ne IIpodeccnonanbHbIe KOMIIETEHIIUH
ITK-8 CrnocoOHOCTBIO paboTaTh | 3HATH OOILYI0 NPUHIMITHATIBHYIO CXEMY

C HAYYHO-TEXHUYECKOMN
uHbopMaluen,
HCIIOJIB30BaTh POCCUMCKUN
1 MEKTyHAPOJHBIH OIBIT B
npodecCuoHaIbHON
JeSATEIBHOCTH

OMOTEXHOJIOTHYECKUX MIPOU3BO/ICTB;

- KJIFOUEBbI€ TEPMUHBI M IOHATHUS B 00J1aCTH
BBIJICJICHHSI, OYMCTKH, CYIIKHA TPOITYKTOB
MHUKpPOOHOJIOIHYECKOTO CUHTE34;

-OCHOBHOE U BCTIOMOTaTEIbHOE 000PYAOBaHNE
MHUKPOOHOJIOrMYECKUX POU3BOICTB;
-IPUHIUITAAIEHBIE CXEMBbI aMHUHOKHCIIOT,
(hepMeHTOB, aHTUOMOTHKOB, TPOOUOTHKOB,
MOHOKJIOHAJIEHBIX aHTUTET,

Ymers

-HCIIOJIb30BaTh MOTyYEHHbIE 3HAHHS B
MPAaKTUYECKOH JIeSITEeNbHOCTH;
-OCYIIECTBIISITh IPOIIECCHI U TIOAICPKUBATD
3alaHHbIE NTAaPaMETPbl TEXHOJIOTMYECKOTO
TpoIiecca, UCIob3ys TaTYUKH TEMIIEPATYPHI,
nasieHusi, pH, ocymecTBisTh
TEXHOJIOTUIECKHUH MPOIIECC B COOTBETCTBUU C
periaMeHToOM;

-paccuyMTaTh MaTeprualIbHbIE OaTaHCHI
Pas3IMUHBIX ONEPALUi TEXHOIOTUYECKOTO
mporecca.

Baanern

-OCHOBHBIMH METOJMKAMHU KOHTPOJISI aCENTHKH
npoiecca,

-HaBBIKAMH OTIPEICTICHUS OCHOBHOTO
000pyI0BaHUS /17151 3aJaHHOM
MIPOU3BOJICTBEHHON MOIIIHOCTH.




4. CTpyKTYypAa U cCoAepKaHUE TUCHUIINHBI

OO6mast TPyJIOEMKOCTh IUCIHUIUITMHBI COCTaBiIsIeT 3 3adeTHble eauHuibl (108
gacoB) (10 yacoB — ayauTOpHBIC 3aHATHUS, W3 HHUX: 6 4YacoB — JIeKIuu, 4 dYaca —
npaktudeckue 3aHsaTs). CamocrosrensHas pabora — 98 yacoB. dopma KOHTpOIS —
HK3aMEH.

CTpykTypa U cojepKaHue TUCHUILIUHBI IO CPOKAM U BUJaM paObOTHI OTPAKEHHI B
[Tpunoxenun.

Conepxxanue pa3iesioB JUCHHUILIUHBI

Tema 1. IHK u PHK
Nudopmanus o ctpoenuu u pyHkunonuposanuu opranusma; JJHK- nByxuenoueunas
noJIuMepHas MoJiekyJia. [TpuHIMI KOMIUIEMEHTaApHOCTH IPHU YABOCHUH (PETUIUKIIAN).
MexaHnu3M KOMIUIEMEHTAPHOTO MATPUYHOTO KONUPOBAHUA;, IOJMHYKICOTHABI Kak
T€HETUYECKHUE DIIEMEHTHI.

Tewma 2. Cunres 6enka
Hykneotuaneie mocienoBarenbHocT, reHbl. Cunte3 PHK, TpaHckpumnuus um cuHTe3a
Oenka - TpaHCISIMSI. AMHHOKHCIOTHAs MOCIEA0BAaTEIbHOCTh OEIKOBOW MOJIEKYJIbI
OJTHO3HAYHO 33/1a€T €€ CTPYKTYpYy U QyHKIHUH.

Tewma 3. Texnonorusa pekoMOuHaHTHEIX JIHK nnu renHast uH>xeHepus.
PectpukrazHoe paclueruieHne W3 OpraHW3Ma-JOHOpa HYXHbIX reHoB HaruBHoM JIHK
(xnmonupyemas JIHK, BctpanBaemas JIHK, JIHK-mumens, uyxxepoanas JIHK). beictpas
pacmr@poBKa BceX HYKIEOTUOB B ouniieHHOM ¢parmente JJHK, no3Bosstomnias onpe-
JIETIUTh TOYHBIE TPAHULIBI T€HA U AMUHOKHUCJIOTHYIO IOCJIEIOBATENBHOCTD, KOAUPYEMYIO
reHoM. OOpaboTKa PECTPUKIIMOHHBIMU 3HJIOHYKJI€a3aMU BEKTOpA JJis KIOHUPOBAHUS,
KOTOPBIM MOKET pErIMuMpoBaThesl B KieTke-xo3suHe. CmmBanue JIHK-nmurazoi neyx
dbparmentoB /IHK ¢ o6pa3oBanuem HOBOUM peKOMOMHAHTHON MOJIEKYJIbI - KOHCTPYKIIUS
«KIIOHUPYIOIIUHN BEKTOp - BcTpoeHHasd JIHK». BBenenne KOHCTPYKUIHM B KIIETKY XO351U -
Ha (pelunueHTa), rae oHa PEIUIUIIMPYETCS U MepeaeTcsl MOTOMKaM (TpaHchopmarius). ;
OakTepualibHasi KJIETKa BOCHPOM3BOAUT (parmMeHT kionupyemort JIHK mwmmmmonamu
UJCHTUYHBIX KJIETOK. MneHTudukanus u oTOOp KIETOK, HECYIIUX PEKOMOMHAHTHYIO
JHK (tpancdopmupoBannbie kieTku). [lomyueHne CMHTE3MPOBAHHOTO CHEIU(PUIHOTO
OEJIKOBOTO MPOAYKTA.

Tema 4. IIpaBuna uccnenoanuss GLP

Cucrema HOpM, TIpaBWJI U YKa3aHW, HaNpaBleHHBIX Ha oOecredyeHue
COTJIaCOBAaHHOCTH M JIOCTOBEPHOCTH PE3YJIbTATOB J1a0OPATOPHBIX HCCIEIOBAaHUM;
HanmoHanbHbI cTanaapt ['OCT 33044-2014. OOecrnieyeHue BO3MOXKHOCTH TIOJHOTO
MIPOCJIC)KUBAHNS W BOCCTAHOBJIEHHSI BCEro XxoAa wuccliienoBanus. KoHTponp kauyecTBa
MIPU3BaHbl OCYIIECTBJIATh CIHEUUAJIbHBIE OpraHbl, MEPUOJUYECKH HHCIEKTHPYIOIINE
nabopaTopuu Ha mpenMer cobmoaenus HopmatuBoB GLP. TpeGoBanust Kk BEIEHUIO U
xpaHeHuto JokymeHrtanuu Cdepbl npumenenuss HopMm GLP  ycranaBiauBaroTcs
3aKOHO/aTeNbHO. B mepByro ouepenb 3TO OTHOCUTCS K pa3pabOTKe HOBBIX XMMHUYECKUX
BEILIECTB, MOJYYEHUIO U UCIIOJIb30BAHUIO TOKCUYHBIX BEIIECTB U K 3PaBOOXPAHEHHUIO.

Tema 5. JlekapcTBEHHBIE CpPEACTBA, MOJYYEHHBIX Ha OCHOBE PEKOMOWHAHTHBIX
OpPraHU3MOB



MOoHOKJIOHaJIbHbIE aHTUTENIA KakK JIEKapCTBEHHbIE CPEACTBA, [POMOOIUTHUKUA U
aHTUKOATYyJISHTBl. AMUHOKUCIOTH. CHuHTe3 L-ackopOMHOBON KUCHOTHI. ['opMOHaNbHbBIE
npenaparsl.. BakuuHbl. [{TuTOKUHBI

Tema 6. bBUOTeXHOIOrHYECKOE MPOU3BOACTBO aHTHOMOTHKOB

Knaccudukamus  antubuorukoB,  IlpomsBoactBo  anTuOMOTHMKOB.YUacTHas
TEXHOJIOTUS aHTHOMOTUKOB (OCOOEHHOCTH MOJICTUPOBAHMS, MACIITAOUPOBaHUS U
ONTUMU3AIUU CXEM ITPOU3BOJICTBA.

Tema 7. buorexHoaoruuaeckoe Npou3BOACTBO (DEPMEHTHBIX MPENapaToB

[IpombllIUIEHHOE MPOU3BOACTBO (PEPMEHTOB OMOTEXHOJIOTMYECKUMU METOHAMHU.
NMMoOmn3anus Kak myTh MOBBIIEHUS 3P(HEKTUBHOCTH U CTAOUIBHOCTH

Tema 8. bruoTexHos0rHYecKoe MPOU3BOACTBO MPENapaToB HOPMOQIOPHI

XapakTepuctuka  HOpMO(JIOpHI  ueJoBeKa. Jucbaktepuos, MIPUYMHBI
BO3HMKHOBEHUS, NMpoduIakTUKa U JiedeHue. [Ipou3BoJcTBO mpenapaToB HOPMOQIIOPHI.
HomenkinaTtypa npenapatoB HOpMOQIIOpsbI

Tema 9. DbBuOTEXHOJOrMYECKOE MPOU3BOACTBO IPENAPATOB PACTUTEIHHOTO
MIPOUCXOKICHUS

KynbpTypa n30mupoBaHHBIX KJIETOK, TKaHEeW U OpraHoB pacteHuil. OcoOeHHOCTH
KYJIbTUBUPOBAaHUSI  M30JMPOBAHHBIX KJIETOK W  TKAaHEW pacTeHu. MeTromasl
KYJbTUBUPOBAHUS U30JIMPOBAHHBIX KJIETOK M TKaHel. KylbTypa pacTUTENbHBIX KIIETOK
KaK UCTOYHUK JICKAPCTBEHHBIX BEILIECTB.

5. O0pa3oBaresibHbIC TEXHOJOTHHU

Meronuka mnpenoAaBaHus AUCHUIUIMHBL «MenuuuHcKas OMOTEXHOJIOTUS» U
peanu3anusi KOMIIETEHTHOCTHOTO MOJXO0Ja B HM3JIOKEHHUM M BOCIPUATHM MaTepHuaa
NpeIyCMaTpUBaET HCIOIb30BAHUE CIIEAYIOUIMX AaKTUBHBIX W HHTEPAKTUBHBIX (Popm
MIPOBEAEHUS TPYNIOBBIX, WHIWBUAYAJIbHBIX, AyJIUTOPHBIX 3aHATHI B COYETAHUU C
BHEAYJAUTOPHON paboTOl ¢ 1eiblo (GOpPMHUPOBAHUS W Pa3BUTUSA NPOdEecCHOHATBHBIX
HaBBIKOB 00YYaOIINXCS:

— 3allliTa W WHIUBUIyAIbHOE OOCYXKICHHUE BBITIOJHAEMBIX DJTallOB KypCOBOM
padoTHhI;

— o0cy>KaeHue 1 3aimuTa pedepaTroB N0 JUCIUILIUHE;

— MOATrOTOBKA, MPEICTaBIECHUE M OOCYXICHHE NpPE3CHTAUUHd HAa CEMUHAPCKUX
3AHATHUSAX;

— OpraHu3aiusi U NMpPOBEJEHUE TEKYLIEro KOHTPOJIS 3HAHWW CTYJEHTOB B (opMme
0JJAaHKOBOI'O TECTUPOBAHUS;

— IPOBEJICHUE MHTEPAKTUBHBIX 3aHATUNA MO MPOLEAYpEe MOATOTOBKH K MHTEPHET-
TECTUPOBAHUIO HA caiiTax: i-exam.ru, fepo.ru;

— MHCMOJB30BAHME WHTEPAKTUBHBIX (OpM Tekyliero KOHTpodss B (opme
ayIUTOPHOTO U BHEAYAUTOPHOI'O HHTEPHET-TECTUPOBAHUS,

VYaenbHbI BeC 3aHATHH, MPOBOJAMMBIX B WHTEPAKTUBHBIX (OpMax, OIpeaesieH
[JIaBHOM  1LIeJbl0  00Opa3oBaTeNbHOW  MPOrpaMMbl, OCOOCHHOCTHIO  KOHTHHIE€HTa
OOy4YarOIIMXCA U COJIEP)KaHUEM NTUCIUIUTUHBI « MeauiuHCcKas OMOTEXHONIOTHS B IIEJIOM
no aucuuiuinHe coctaBisieT 50% aylIUTOPHBIX 3aHSITUN. aHSATUS JIEKIIMOHHOTO THIIA
cocTaBiAIOT 33% OT 0ObeMa ayJUTOPHBIX 3aHATUH.



6.1. ®oH/1 OLIEHOYHBIX CPEICTB JIA MPOBeIeHUs MPOMEKYTOUHON aTTeCTAIMU
00y4aoIMXcsi M0 JUCHUILITIMHE (MOYJII0)

6.1.1 IlepeuyeHb KOMIETEHIUI ¢ YKa3aHUEM 3TanoB uX GopMHPOBaHKS B MpoLecce
0CBOeHMS 00pPa30BaTeIbHOI POrpaMMBbl.
B pesynpTaTte OCBOCHHMS AUCIHUIUIMHBI (MOAYJs) (GOPMHUPYIOTCS CIEIYIOIIHE
KOMIETEHIIUH:

B pe3yabTare ocBOeHUs 00pa30BaTeIbHOI MPOrpaMMbl

Koa komnereHuuu iy
o0yuyaruuiics 10/1KeH 00/1a1aTh

OIIK-2 CIIOCOOHOCTH ¥ TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI
€CTCCTBCHHOHAYYHBIX JUCIHUIIINH B HpO(l)GCCI/IOHaJII)HOfI
ACATCIIbHOCTH, IIPUMCHATHL METOAbl MATEMATUYCCKOTO aHAJIN3a U
MOACIINPOBAHUA, TCOPETUICCKOI'0 N SKCIICPUMECHTAJILHOI'O
HCCIICOOBaHUA

I1K-8 CHOCOOHOCTBIO pabOTaTh C HAYYHO-TEXHUYECKOH HH(popMaLueH,
HCITOJIB30BaTh POCCHUCKUI U MEXTYHAPOIHBIN OIBIT B
npodeccuoHaIbHOM NesTeTbHOCTH

[[Ixanel OIEHUBAHUS PE3YJIBTATOB IPOMEKYTOUYHOM aTTECTALUH U UX ONMCAHUE:

Dopma npomerncymounoi ammecmayuu: IK3ameu.

[IpomexxyTouHasi arrectanus oOydaromuxcsi B (opMe 3K3aMEHa MPOBOJUTCS I10

pe3yibTaTaM BBIIIOJHEHHUS] BCeX BUIOB y4eOHON paboOThI, MPEAYCMOTPEHHBIX YUEOHBIM
IUIAHOM TI0 JAaHHOW JUCUUILTMHE (MOAYJIO), MPH ATOM YUUTHIBAIOTCS PE3YJIbTAThHI
TEKYIIEro KOHTPOJISl YCIIeBAeMOCTH B TeueHHe cemecTpa. OreHKa CTeNeHu JOCTUKEHUS
OOy4YarOMIMMUCS TUTAHUPYEMBIX PE3yIbTaTOB OOYUYEHHS M0 AUCIUIUIMHE (MOMIYJIIO)
MPOBOJUTCS TPETOaBaTeIeM, BEAYIUM 3aHATUS 0 TUCHUILIHHE (MOJYJI0) METOJI0M
sKcnepTHOW oueHku. [lo wWToramM mnNpPOMEXKYTOUHOM aTrTecTauMd M0 JUCLUILUIMHE
(MOJTyJIF0) BBICTABIISICTCA OIEHKA «OTIUYHO», «XOPOII0», «yIOBIECTBOPHUTEIHHO» WIU
«HEYIOBJICTBOPUTEITHHOY.
K npomescymounoii ammecmayuu 0onyckaromes moabvko cmyoenmsl, blNOJIHUBUIUE 8CE
8UOblL  YueOHOU pabombl, NPedyCMOmMpeHHble padodel Npocpammol no OUCYUNIUHE
«Meouyunckaa oOuomexuono2usny (NPouwLIU NPOMENHCYMOUHBI KOHMPOTb, GbINOJHULU
Jabopamophsle pabomsl, 8bICIMYNULU C OOKIAOOM U M.O.)

Illkana ouenusanusn Onucanue

Omauuno Buinonnenvt  6ce 6udevl  yuebnoti pabomsi, npedycMOmMpeHHble
yueonvim naaHom. Cmyoenm OeMOHCmMpUpyem CcoOmeemcmeue
3HAHUL, YMEHUL, HABbLIKO8 NPUBEOEHHbIM 8 MAOIUYAX NoKa3ameinel,
onepupyem npuoOpemeHHbIMU 3HAHUAMU, YMEHUAMU, HABBIKAMU,
npUMeHsiem ux 6 CUmyayusx noGbleHHOU croxchocmu. Tlpu smom




mozym ObImb ()onyu;eHbz He3Ha4dumeJslbHble OWU6KM, Hemo4YHocmu,
3ampy0HeHuﬂ npu anajaiumudeckKkux onepayusix, neperoce SHAHUU U
yMeHuIZ Ha Hoewble, HecmaHdapmeze cumyayuu.

Buvinonnenvt  6ce  6udvt  yueOnou pabomsl, npedycMompeHibie
yuebnoim  naamom.  Cmydewm — OeMOHCMpuUpyem  HenoiHoe,
Xopowo npasuibHoe  COOmMEemcmeue  3HAHUU,  YMeHUll,  HABbIKOG
npueedeHHbIM 8 mabauyax nokazameieu, 1ubo eciu npu 3mom oOvliu
oonyujenvl 2-3 HecyujecmeenHble OUUOKU.

Buinonnensvt  6ce 6udvt  yuebHou pabomsi, npedycMompeHHbie
yuebnvim naanom. Cmyoenm Oemoncmpupyem COOMEEmcmeue
Yooenemeopumenvro | 3Hanuil, 6 KOMOPOM OC8eujeHa OCHOBHAA, HAUbOee 8AdCHAS YACb
mamepuana, Ho npu 3MoM OONYwWeHa 00HA 3HAYUMENbHAS OUWUDKA
UIU HeMO4YHOCMb.

He ewinonnen oodunm unu Oonee 6u008 yuebOHOU pabombl,
npeoyCMOmpeHHbIX yueOHvim nianom. Cmyoenm OemoHcmpupyem
HenoiHoe coomeemcmeue 3HaHul, YMeHUll, HA8bIKO8 NPUEEOEHHbIM
6 mabauyax noxazameetl, OONYCKAIOMCS 3HAYUMENbHbLE OWUOKU,
Heyoosnemsopumenvro . y
nposAGIAemcs. OMCYymcmeue 3HAHUU, YMEHUl, HABbIKO8 MO pAOY
nokasameinet, cmyoenm ucnvimoleaem 3HaAYUMenbHble
3ampyOHeHuss Npu ONepupoSaHUU 3HAHUAMU U YMEHUAMU NPU UX

neperoce Ha Hoeble cumyayuu.

B mpouecce ocBoeHHs 00pa3oBaTENbHOW NPOrpaMMbl JAHHBIE KOMIIETEHIWH, B
TOM YHCI€ UX OTACIIbHBIE KOMIIOHEHTHI, (DOPMHUPYIOTCS IMO3TAHO B XOJE OCBOEHUS
OOyYarOMIMMUCS JUCUUIUIMH (MOyJei), MPAKTUK B COOTBETCTBUU C YYEOHBIM IIJIAHOM U
KaJICHIapHbIM I'pa)uKOM y4eOHOro Iporecca.

6.1.2. Onucanue noka3areJjieid 1 KpUTEpHEeB OLICHMBAHMSI KOMIIETEHIIHIA,
(popMHpyeMBIX 110 HTOTaM OCBOCHUS M CUMILIMHBI (MOAYJIs), ONUCAHME IIKAJ
OLICHUBAHMSI.

[loka3aTtesleM  OLIEHMBAaHHWA  KOMIIETEHIMI HAa  pa3au4HbIX d3Tamax ux
dbopMupoBaHus SBISETCS JOCTH)KEHHE OOYYalOUMMUCS IUIaHUPYEMbIX pPE3YyJbTaTOB
OOy4YeHHsI IO JUCITUTUTHHE (MOIYJIIO).

OIIK-2 — cniocOOHOCTh ¥ TOTOBHOCTH MCIIOJIb30BaTh OCHOBHEIC 3aKOHEI CCTCCTBCHHOHAYYHbIX JUCHUIIJINH B
HpO(i)eCCHOHaHLHOIZ ACATCIIBHOCTH, IIPUMCHATHL MCTOABI MATEMATHYCCKOI'O aHaJIn3a U MOACIIMPOBAHUA,
TCOPETUUCCKOTO U SKCIICPUMCHTAJILHOTO UCCJICIOBAHUSA

Kpurtepun onennBanus

Iloka3aTean
2 3 4 5
3HaTh 0011yIO OO0yJarommiAcst OO6yuaromuiics OO0yJarommiicst OO0yJarommiAcs
MPUHIUTHAIBHYIO | JEMOHCTPHUPYET




cXemy MOJIHOE OTCYTCTBHE | IEMOHCTPHPYET JIEMOHCTPHUPYET JEMOHCTPHUPYET
opmupoBaHus nim HETIOJTHOE YaCTUYHOE MOJTHOE
OTBCTA HENOCTaTOMHOC COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
OpraHu3Ma; COOTBETCTBHUE .. .
> CIEYIOIINX 3HAHUM: | CIEAYIOIIUX 3HAHUMA: | CIEIyIOIINX
B3aumopeiicTBue | ciemyrommx o 6 .
. ., cxemy (hOpMUPOBaHHS | OOIIYIO CXEM 3HAHWM:
KJCTOK TKAHEH B | SHAMMHL: CXCEMY OTBeTya 0 li“)aHI/E;Ma' do 1\}/]114 OBaHzH OTBETa
OTBETE bopmHupoBaHUSs B Pre ’ pMUp CXeMy
a(bq)eKTO e OTBETa OPraHU3Ma; 3aUMOICUCTBUEC Opl"aHI/I?;ME‘lJ, q)OpMI/IpOBaHI/Iﬂ
p B3aMMOJIEHCTBHUE KJIETOK TKaHEU B B3aHMOH€I’ICTliI/I€ OTBETa OpraHu3Ma;
MEXaHU3MBbI . KJIETOK TKaHEH B i
KIETOK TKAHEH B otBeTe; 3hdHeKTOpHbIE - B3aUMOJICHCTBUE
MMMYHHTETA ) MEXAHH3MEL otBeTe; 9QPEKTOPHBIC | KiIeTOoK TKaHeH B
OTBETE, MMVEITET MeXaHU3MBbI oTBeTE;
3(b(1)eKTOpHBIe y ' HMMYHUTCTA, HO Sq)(peKTOpHBIe
MEXaHU3MBI Jlonyckarorcs JIOIYCKAKOTCS MEXAHN3MEI
UMMYHHTETA. SHA9MTCIILHBIC HE3HAYUTCIILHbIE UMMYHHTETA.
OIINOKH, IPOSIBISIETCS | OIIMOKH, HETOYHOCTH, | CBOGOIHO
HEJ0CTaTOYHOCTh 3aTpyAHCHUA B OIepUpyeT
3HAHMI, aHanme 5 IpHOOPETEHHBIMU
. ocoOeHHOCTEeH
obyHaromiics 3HAHUSIMU.
TEXHOJIOTHYECKHUX
UCTIBITHIBACT HPOTECCOB
3HAYUTENbHbIE
3aTpyIHEHUS TIPU
ONepUPOBAHUU
3HAHHUSIMH TIPU
aHaun3e
0COOEHHOCTEH
TEXHOJIOTHYECKHUX
MIPOIIECCOB.
Ymern: OOyuatomuiics He | OGyuaromuiics OO6yuatomnmiics OO6yuaronmiics
HCII0JIB30BATh yMeeT WM B AEMOHCTPUPYET JEMOHCTPHUPYET JEMOHCTPUPYET
TIOJTy4CHHBIE HEJI0CTATOUHOM HEMOJIHOC YaCTUYHOE TIOJTHOE
3HaHUS B COOTBETCTBHUE
. CTEIEHU yMeeT .. | cooTBeTCTBHE COOTBETCTBHUE
TpaKTHACCKON UCIIOJIb30BATh CATCALYIOTIR yMCHH: CIEAYIOIIUX YMEHUH: | CIEIYIOLUX
JIeITEIILHOCTH, T — - UCIIOJIb30BATh ’ .
TPHMEHSTE y4 MOJTyYCHHBIC 3HaHKs B | - ACTIONB30BATH YMEHUN:
SHaHWA B IIPAKTHYECKOI MOJYYEHHBIE 3HAHUA B | 1CrOJIB30BATH
METOE! MPAaKTHYECKOM MPaKTUYSCKOMN
HOJ'[yI-IeHI/IH I[e}ITe_]'[LHOCTI/I; p HOHy‘IeHHBIe
SITCJIbHOCTH; .
5 JACATCIIbHOCTH, HPHMEHSTH METOIBI JCATCIIbHOCTU, 3HAHUS B
HOJIOTUYECKHU a IIPUMCHIATH IIDUMEHSITL METOIbI "
p MOy YeHHs puMe cron MPaKTUYECKOU
AKTHUBHbBIX METOABI ITOJIYUCHUA I YeHUS SITCIIBHOCTHU:
5 Y OHOJIOTMYECKH a ofyae ACATCIILHOCTH,
BEIIICCTB HMOJIOTHYECKH a HOJIOTHYECKH MPUMEHSATH METO/IbI
’ AKTHBHBIX BEIIECTB, bronormecku a P
AQHTHCHIBOPOTOK U | aKTUBHBIX KTUBHBIX B TB MONTyYeHUS
P AHTUCBIBOPOTOK U a CIiecTs, Y
AQHTUTE BCILIECTB, AHTHCBHIBOPOTOK 1 OMOJIOTHYECKH a

AHTHUCBIBOPOTOK U
AHTHUTCII

AHTUTEIIIO
Jlomyckarorcst
3HAYUTEIIbHBIE
OIIMOKY, MPOSIBISIETCS
HEJ0CTaTOYHOCTh
YMEHUH, 110 pALy
MOKa3aTeseH,

AHTUTCII.

YMeHus: 0CBOCHBI, HO
JIOTTY CKaIOTCS
HE3HAYUTEIIbHBIC
OIIMOKH, HETOYHOCTH,
3aTpyAHCHUS TIPH
ONepPUPOBAHUU

AKTUBHBIX
BCILIECTB,
AQHTHCBIBOPOTOK U
antuten. CBoOOIHO
orepupyer
npuoOpeTeHHBIMU
YMEHHUSMHU.




oOyyJaronuiics YMEHUSIMH.
HCIIBITHIBACT
3HAYUTEIbHBIC
3aTpyAHEHUS NPU
ONEPUPOBAHUU
YMEHUSIMH.
Baanern: OO6yuarommiicst He | OOydaromuics OO6yuarommiics OO6yuaromumiics B
HaBBIKAMHU BIIaJCET UK B BIIaJICET OCHOBHBIMH YaCTUYHO BIIaAceT MTOJTHOM 00BbeMe
paGoTHI ¢ HEJIOCTaTOYHOM METOIUKaMHU OCHOBHBIMH BIIaJIceT
KYIBTYpOit CTETICHH BJIaJceT KOHTPOJISl aCENITUKU METOAUKAMH OCHOBHBIMH
KJIETOK Ha OCHOBHBIMH npoliecca, KOHTPOJISL aCETITUKHU METOIMKaMHU
TBEPJIBIX N METOAUKAMH -HaBBIKAMH pacueTa npoiiecca, KOHTPOJISI aCENTUKU
KUIKHAX KOHTPOJIA COCTaBa MUTATEJIbHBIX | -HABBIKAMU pacueTa npoiiecca,
MHATATEIbHBIX ACCIITHKHA cpea, paCXoaHbIX COCTaBa MUTATEIIbHBIX | ~HaBbIKaMH pacdcTa
cpenax; npoiiecca, KOX(UITUESHTOB Ccpe, PACXOIHBIX CcOCTaBa
-OCHOBHBIMH OCHOBHOT'O CBIpPbS, K0S bIIHEHTOR MHTATEBHBIX CpETL,
METO/QAKAMM AOTYCKATOTCA OCHOBHOTO CBIPBA, pacxoaHbIX
KOHTPOJIS 3HAYNTCIIbHBIC
ACEIITHKH ommOKH, npossisgercs | OMPCACICHUA Koo PHIHEHTOB
nporecca, HEJIOCTaTOYHOCTh OCHOBHOTI'O OCHOBHOI'O CBIPbA,
BJIaJICHUS HAaBLIKAMU o0opyaoBaHus AJis OIIPCIACIICHHUA
10 PNy MOKA3aTeNeH. | 3anannoit OCHOBHOTO
OOyuaroumiics MIPOU3BOACTBEHHOMN obopyoBaHus st
?g::;iﬁii;e MoiHocTy. HaBpiku 3aJlaHHON §
3aTpyIHEHUS TIpH OCBOCHBI, HO MMPOU3BOACTBCHHOU
NPUMEHEHUU HaBBIKOB | AOTYCKAIOTCA MOIIHOCTH.
HE3HAYUTEJIbHbIC CBobomHO
OIIMOKH, HETOYHOCTH, | TPUMCHACT
3aTpyIHEHUSI. MOJTyYEHHBIC
HaBBIKH.

ITK-8- cniocoGHOCTBIO paboTaTh ¢ HAYYHO-TEXHUYECKOH HH(OpMaIHel, HCIIOb30BaTh POCCUMCKHNA U

MEXTyHapOIHBIA OMBIT B MPO(GECCHOHATFHON IEATEIIbHOCTH

3HaTh:

OCHOBHBIC
METOBI
MaTEMAaTU4YCCKOIO
TJIAHUPOBAHUS
JKCIIEPUMEHTOB;

OO0yuarommiicst
JEMOHCTPHUPYET
MOJIHOE
OTCYTCTBHE UITN
HEIOCTATOYHOE
COOTBETCTBHUE
3HAHUM
OCHOBHBIX
METOJIOB
MaTEMATHYECKOT
0 IJIAaHUPOBAHUS
IKCIIEPUMEHTOB

OO0yuarommiicst

ACMOHCTPUPYCT HCIIOJIHOC

COOTBETCTBUE 3HAHUIT
OCHOBHBIX METOJIOB
MaTeMaTHYeCKOTo
IJIAaHUPOBAHUA
SKCIEPUMEHTOB.
Honyckarorcs

3HAYUTCIIBHBIC OIJ_II/I6KI/I,

IMPOABJIACTCA

HEIOCTaTOYHOCTh 3HAHMUIA,

0 psiAy MOKa3aTenen,
oOyJaromuics
HUCIIBITBIBACT

OO6yuarommmiics
JEMOHCTPHUPYET
YaCTUYHOE
COOTBETCTBHE
3HAHWH OCHOBHBIX
METOJIOB
MaTeMaTHYECKOr0
TUTAHUPOBAHHUS
IKCIIEPUMEHTOB,

HO JIOTTYCKAIOTCSI
HE3HAYNTEIILHBIE
OIIIMOKH U
HETOYHOCTH.

OO0yuarommiicst
JEMOHCTPHUPYET
ITOJTHOE
COOTBETCTBUE
3HAHUH OCHOBHBIX
METOJIOB
MaTeMaTHYCCKOr0
TUTAHUPOBAHUS
OKCIIEPUMEHTOB,
CBOOOTHO
orepupyer
nproOpeTeHHBIMHU
3HAHUSIMU.




3HAYUTEIbHBIE
3aTpyAHEHUS IPU
OTICPUPOBAHUU 3HAHUSIMHU.

Ymers:

- OIIPEIEINTD
KpUTepui
ONTHMAJIbHOCTH,

- IPOBEPUTH
JOCTOBEPHOCTD
MOJTy4YE€HHBIX
JKCIIEPUMEHTAIIBH
BIX JaHHBIX

OO6yuarommiicst
HE yMEET WU B
HEJ0CTATOYHOU
CTEINEHU yMEET

- OIIPECIIUTD
KpUTEpUiL
ONTHMAJIbHOCTH,
- IPOBEPUTH
JIOCTOBEPHOCTh
MOJIyYEHHBIX
JKCIEPUMEHTAIIb-
HBIX JaHHBIX.

OO6yuaromumiicst
JEMOHCTPHUPYET HEMOIHOE
COOTBETCTBUE CIICAYIOIIUX
YMEHHI: - ONpeNeInTh
KPUTEPUI ONITUMATBHOCTH,
- IPOBEPUTH
JIOCTOBEPHOCTh
MOJTyYEHHBIX
AKCIIEPUMEHTAITLHBIX
TAHHBIX.

Honyckatorcst
3HAYUTENbHbIE OMIMOKH,
TIPOSIBIISICTCS
HEJ0CTaTOYHOCTh YMEHUH,
0 psiAy MOKa3aTenen,
oOyuJaroruics
UCTIBITHIBACT
3HAYUTENbHbBIE
3aTpyIHEHUS TIPU
OTIEPUPOBAHUU YMEHUSIMU

OOyuarommiicst
JEMOHCTPUPYET
YacTUYHOE
COOTBETCTBHUE
CJIETYIOIINX
YMEHHUI: -
OIIpeeIUTh
KpUTEPUI
ONTHMAaJIbHOCTH,

- IPOBEPUTH
JIOCTOBEPHOCTb
MOy YEHHBIX
9KCIIEPUMEHTAIIbH
bIX JJAHHBIX.
VYMeHus OCBOCHBHI,
HO JIOITyCKarOTCs
HE3HAYUTENIbHbIE
OIIIMOKH,
HETOYHOCTHU U
3aTpyAHEHUS B

OO6yuarommiics
JEMOHCTPUPYET
IIOJIHOE
COOTBETCTBUE
CIEAYIOIINX
YMEHUI: -
ONPEJIEIUTh
KpUTEPUL
ONTHUMAJIbHOCTH,
- IPOBEPUTH
JIOCTOBEPHOCTh
MOJIyYEHHBIX
AKCIEPUMEHTAIbHBI
X JIaHHBIX.
CBo0OoHO

olnepupyeT
IpUOOpETEHHBIMU
YMEHUSIMU,
MIPUMEHSIET UX B

TP UX TIEPEHOCE Ha HUHTEPIPETAIINT CHTyalusx
HOBBIE CUTYaILIUHA MOTYYEHHBIX TIOBBIIICHHON
TTAHHBIX. CJIOKHOCTH.
Bnanern: OO0yuaromumiics OOyuaromuiicst BIageet OOyuarommiicst OO0yuaromwuiics B
-HaBbIKaMH HE BJIaJieeT WK HaBBbIKAMU IJIAHUPOBAHUS | YACTUYHO BJIAJIEET | MOJHOM OOBbeMe
TUTAHUPOBAHMS U | B HEJOCTATOYHOU | M 00OpabOTKU pe3ysNbTaTOB | OCHOBHBIMHU BJIa/I€E€T HaBbIKAMU
00paboTKn CTETIEHH BIIaJeeT | OMOTEXHOJIOIMYECKUX HaBBbIKAMU IUTAHUPOBAHUSA U
pe3yJIbTaToB HaBbIKaMU JKCIIEPUMEHTOB, HA IUTAaHUPOBAHUS U 00paboTku
OMOTEXHOJIOTMYeC | IUIAHUPOBAHMS U | OCHOBE KOTOPBIX 00paboTKn pe3yabTaToB
KHX 00paboTKu pa3pabatbIBaroTCs pe3yJIbTaToB OMOTEXHOIOIMYECK
HKCHEPUMEHTOB, | pe3yJbTaTOB TEXHOJIOTUH ITPOU3BOJICTB. | OMOTEXHOJIOTMYECK | UX HKCIIEPUMEHTOB,
Ha OCHOBE ouotexHonornye | OOydaroummMes UX SKCIIEPUMEHTOB, | HA OCHOBE KOTOPBIX
KOTOPBIX CKHUX JIOITy CKaIoTCA Ha OCHOBE KOTOPBIX | pa3padaTbiBatoTCs
pa3pabaThIBalOTCs | SKCIIEPUMEHTOB, | 3HAUUTEIbHBIE OIINOKH, pa3pabaThIBalOTCS | TEXHOJOTUU
TEXHOJIOTHH Ha OCHOBE HPOSIBIIAETCS TEXHOJIOTHH HPOU3BOJICTB.
IIPOU3BO/ICTB. KOTOPBIX HEJ0CTaTOYHOCTh IIPOU3BO/ICTB. CBobomHO
pa3pabaThIBalOTC | BiaJIeHHs HaBbIKAMU IO HaBbIku OCBOCHBI, | mpumensier
s TCXHOJIOTUH pALy TOKa3aTelei. HO OOITYCKAKTCA IOJIy4YCHHBIC
IIPOU3BOACTB HE3HAYUTEIIbHBIC HABBIKH B
ook, CUTyaluaX
HCTOYHOCTH, MMOBBIIICHHOM
3aTpyAHCHHA CJI0’KHOCTH.
aHanm3e
MOJYYEHHBIX
pe3yJIbTaToB,

IIEPEHOCE YMEHUU
Ha HOBEIE,




HCCTAaHOAPTHBIC
CUTyalluH.

[I[xanpl OLIEHUBAHHUS PE3YJIHTATOB IPOMEKYTOUYHOM aTTECTALMH U UX ONMCAHUE:

@oHABI OLCHOYHBIX CPEACTB IMpPeACTABJeHbI B MNpuiokeHun 1 Kk padouden
nporpamMme.




IIpunoxenue 1 x
paboueii mporpamMme

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHUS POCCUNCKON ®EJIEALTUN
®EJIEPAJIBHOE FOCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIHOE YUYPEX/IEHUE BBICLLIET'O OBPA30OBAHMS

«MOCKOBCKHWM MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKI/Iﬁ MMOJIMTEX)

Hanpasnenue noarorosku: 19.03.01 buorexnomorus
OII (mpoduip): «bHOTEXHOTOT U
®dopma 00yueHus: 3a09Has
Bun npodeccuonanbHOM AESITENbHOCTH: HAYYHO-HUCCIIEI0BATENbCKAS

Kadenpa:  Xumbuorex

®OH/I OHEHOYHBIX CPE/ICTB

MO ANCIHHUIIJIMHE

«MenuiuHckass OMOTEXHOIOT U

Cocras:
1. ITaciopT doHIa OIIEHOYHBIX CPE/ICTB
2. OnurcaHue OLEHOYHBIX CPEJICTB!

3. KoHTpoJibHBIE BOITPOCHI AJI MPOBEACHUS TPOMEKYTOUHOM aTTeCTAIlluU
4. [Tpumepbl OUICTOB JJIs TPOBECHUS MPOMEKYTOUYHOM aTTeCTAIUN

CocTaBuTteu:

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

Mockaa, 2021
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MOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTH KOMITIETEHIIUIA

MeaunmuHcKas OMOTEXHOJIOTUs

DdI'OC BO 19.03.01 «buorexnoaorus

B nporiecce 0CBOCHHUS JaHHOW AUCHUIUIMHBI CTYACHT (OPMUPYET U JEMOHCTPHPYET CIEAYIOIINE NPo(ecCHOHAIbHbIe KOMMETeHIHH:

CKOT'O aHAJIN3a U MO-
NeTMPOBAHHUS, TEOPE-
THYECKOTO U SKCIICPH-
MEHTAJILHOTO UCCIIe-
OBaHUS

MCIIOJIb30BATh MOTYYECHHBIEC 3HAHUS B IIPAKTUYECKON
NEATENIbHOCTH;

[TPUMEHSTH METOBI ITOTYYECHUS
MMMYHOTJIOOYJINHOB, aHTUCBIBOPOTOK U aHTUTE
-paccUuTaTh OCHOBHBIE XapaKTEPUCTHKU U
OCYLIECTBIIATH IPOLECCHI U MOICPKUBATD 3aJaHHbBIC
IapaMeTpbl TEXHOJIOTUYECKOT0 MPoLECca,

Baaners: HaBbIKaMH pabOTHI € KyJIbTYypOil
MMMYHOKOMIIETEHTHBIX KJIETOK Ha TBEPIBIX U
PKUIKUX TIUTATENIBHBIX CPElax;

-~OCHOBHBIMHU MCTOJHMKAMK KOHTPOJIA aCCIITUKHU

KOMIIETEHIIUN IlepeyeHb KOMIIOHEHTOB TexHosio- @opma ouenou- (CTeneHu ypoBHeH 0CBoe-
NH- OPMYJINPOB- rusi pop- HOro HUSI KOMIIeTeH M
JIEKC A MHUpPOBa- [cpeAcTBa*™*
HHS KOM-
neTeH-
OIIK-2 cnoco6HoCTs U TOTOB- 3HATH: nexnus, camo- YO, ba30Bblii ypoBeHb
HOCTB MCITONIb30BaTh  (OOIIYIO MPUHIMITHAIBHYIO CXeMy (DOPMHUPOBAaHHMS  [CTOSATENbHAS JI, - IPUMEHSATh METObI
OCHOBHBIE 3aKOHBI MMMYHHOT'O OTBETA; pabota, cemu- K, Oy YeHHUS
ecrecTBeHHOHay4YHbIX [Cyonomynsuuu T- u B-kneTok. Hapckue 3aHs- K/ MMMYHOTTIOGY IHHOB,
HHCHHHHI/IHUB npodec- [BzaumoelcTBHE KIETOK B HMMYHHOM OTBETE. [THs P, AHTHCHIBOPOTOK M AHTUTEN
;ﬁg:ﬁ?ﬁizﬁ[ é{;};gsnb- 37(1)(1)61(’.[0pr16 MEXaHU3Mbl UMMYHHUTETA g’ oBbLIEHHDIi YPOBEHD
METOIE MATEMATHYC- MeEThb: T - IPOBOJIUTH PAOOTHI C KYJIb-

TypOH UMMYHOKOMITETEHTHBIX
KJICTOK Ha TBEPABIX U KUIAKUX
MATATEIbHBIX CPEaaAX
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mporecca

I11K-8

CIIOCOOHOCTBIO pabo-
TaTh C HAYYHO-TEXHU-
"YecKoil nHpopmarm-
e¥l, ICII0JIb30BaTh
POCCUNCKUI U MEXK-
TyHApOJIHBIN OIIBIT B
npodecCuoHaTLHOM
NesTeTbHOCTH

3HATBH: OCHOBHBIE METO/Ibl MATEMATHUYECKOIO
[IAHUPOBAHMSI DKCIIEPUMEHTOB;

YMeThb onpenenuTb KpUTEPUil ONITUMAIIBHOCTH,

- IPOBEPUTH JTOCTOBEPHOCTH MOJyYEHHBIX
DKCIIEPUMEHTAJIBHBIX TAHHBIX

BuiaieTh: -HaBbIKaMU IUIAHUPOBAHUS U 00paObOTKU
PE3yIbTaTOB OMOTEXHOJOTHUECKUX IKCIIEPUMEHTOB,
Ha OCHOBE KOTOPBIX pa3pabaThIBAIOTCS TEXHOJIOTUU
ITPOU3BOCTB.

JTeKIIUS], CAMO-
CTOSITEITbHAS
pabota

-

=4 3

ba3oBblil ypoBeHb:
BOCIIPOM3BOJICTBO IIOJIy4Y€H-
HBIX 3HAHUH B XOJI€ TEKY-
I1ET0 KOHTPOJIA
IloBBILICHHBIH YPOBEHB:
[IPAKTUYECKOE  IIPUMEHEHUE
[OJlyYECHHBIX 3HAaHUW B IIPO-
[[ECCE IOJArOTOBKU K CEMHUHa-
paMm, K BBICTYIUICHHIO C JOKJIA-

JIOM
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Hepe'{enb OLHCHOYHBIX CPEACTB 110 JUCHUIIJIHHE «MenuuuHCKAas OHMOTEXHOJIOTH»

IIpunoxxenue
K paboueii mporpamme

HaumenoBanue
Ne | orerouroro cpex [IpencraBneHue OLlEHOYHOTO
0C ) Y KpaTkas xapakrepucTuka OIEHOYHOTO CpPe/ICTBa cpenctea B ®OC
1 KonTponbnas pabota [CpeAcTBO MPOBEPKH YMEHUHN MPUMEHSTh MOTYyUYSHHbIC 3HAHUS AJISl pellleHus 3a1ay onpe- | KoMIiekT KOHTpOIbHBIX 3a/1a-
(K/P) ITEJICHHOTO TUIIA 110 TEME WM pa3lieny HUH IO BapraHTam
[TpoayKT caMOCTOSATENBEHOM paboThI CTYACHTA, MPEACTABISIONINN CO00I KpaTKoe U3JI0XKe-
Pedpepar HUE B MICHbMEHHOM BH/JIE MOJYYECHHBIX Pe3yIbTaTOB TEOPETUUECKOTO aHAJIM3a OINpeIeIeH-
2 (Pf HOW HAay4YHOH (y4eOHO- UCCIIe0BATENILCKOM) TEMBI, I/Ie aBTOP PaCKphIBAET CYTh HCCIeIye- Temsbl pedepaToB
MOi1 poOIeMbl, MPUBOAUT PA3NUYHBIC TOUYKU 3PEHUS, a TAaKKE COOCTBEHHbBIE B3IJIA/bI Ha
Hee.
Hoxknan, [TpoayKT camMOCTOSITeN HOM pabOThl CTYAEHTA, MPEACTABISIIONIMK cOO0N MyOIMYHOE BBI- TeMbI ZOKIATOB
3 coo01eHue CTYILJICHHE I10 MPEACTABIECHUIO OJYUYEHHBIX Pe3yJIbTaTOB PELIECHUS ONpeIeIeHHON yueOHO- coobeHHii ’
01(®)] MPAKTUYECKON, Y4eOHO-MCCIEA0BATEIHCKOM U HAYYHON TEMBI
VO THAL OO CpelcTBO KOHTPOJISL, OPraHM30BAHHOE KaK CreluanbHas Oecesa rneaaroruueckoro pador-
4 co6ecez101aaII{)I/Ie HUKa ¢ 00y4YalolUMCSl Ha TEMBbI, CBS3aHHbIE C U3yYaeMOW JTUCUUIUIMHOMN, U pacCUUTaHHOE Bomnpocs! no
(YO) ’ |Ha BBIACHEHHE O0BEMa 3HAHUI OOydaroIIerocs Mo ONpeAeIeHHOMY pasJielly, TeMe, Ipo- | TeMam/pa3aenaaM AUCLIUILINHBI
Osieme U T.I1.
Tect Cucrema CTaHIapPTU3UPOBAHHBIX 3aJaHUM, IO3BOJIAIONIAS aBTOMATU3UPOBATh IPOLE .
5 Aap o He ’ H p POREAYPY @DOHJ TECTOBBIX 3aJaHUN
() M3MEpEeHUs YPOBHSI 3HAHUM U yMEHUN 00y4aroIierocs.
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3. KoHTpoOJIbHBIE BONPOCHI VIl POBEICHUS MPOMEKYTOYHOM ATTeCTALNH

Tect 1

1

YTBepkaeHHUEe, YTO TeHETHYEeCKasi peKOMOMHAIIMS 3aKI04aeTcs B 0OMEHe
T€HAMU MEXY JIByMSI XPOMOCOMAaMMU:

A - BEpHO;

b - ommbouHo;

B - TpeOyeT yTouHEeHHs.

[Iporniece N3roToBIEHNS N'€HHO-UHKEHEPHBIX IIPENapaToB BKIKOYAET:
A - KONIMPOBAHUE T€HA YEJIOBEKA, OTBETCTBEHHOTO 3a CUHTE3
HEO0OXO0IMMOT0 MPOIYKTA;

b - Mmonudukanuo reHeTHYecKoro amnmapara 00JIbHOTO JIJISl YBEJIUYEHUS
OMOCHHTE3a HEOOXOJUMBIX MTPOIYKTOB;

B - BHeapeHne MukpoOHO# KieTku ¢ pekomOruHanTHou JIHK B opranusm
YEJI0BEKa;

[" - KynbTUBUpOBAHUE U BUACICHUE MUKPOOHBIX KIIETOK C
pexkomOuHanTHbIME JIHK;

J1 - BHEmpeHne MUKpOoOHOI KiIeTkH ¢ pekomOnHanTHo# JIHK B opranusm
KUBOTHOTO;

E - BHepeHue 4eioBeYeCKoro reHa B IiiasMuay MUKPOOHOM KJIETKH.
OyHKIMOHAIbHAS aKTUBHOCTh PECTPULIMPYIOIINX IHAOHYKIIEA3:

A - METWJINPOBAaHHUE HYKJIEOTHIOB;

b - ruapoKcunMpoBaHue HyKJIEOTUIOB;

B - pacmiennenne JIHK;

[' - cluMBKa HYKJIEOTHIOB;

[ - perunkanus HyKJI€OTHIOB.

OyHKIMOHANIbHAs akTUBHOCTH JIHK-nmras:

A - muzupoBanue (pactBopenue, ruaponns) JHK;

b - o6pazoBanue pochoaurbupHHX CBsI3EH MEXKTY KOHIIAMH
MOJIMHYKJIEOTUIHBIX LECIEH;

B - meTunupoBanue HyKJI€OTHUIOB;

I' - menrpanuzanus JHK;

I - pacmierienne JITHK.

3ammTa KJIEeTOK OT IPOHUKHOBEeHUS uykepoanoit JIHK 3akirouaercs B:
A - peryivpoBaHUM IPOHULIAEMOCTHU KJIETOUYHON MeMOpanu; b -
ykpynHenuit uyxepoaHoit [IHK; B - rugponuse (paeienieHun)
gykepoanoit JIHK; I' - metunupoBanuu uyxepoanoun [JHK; JI -
HelTpanuzamuu uyxepoanoi JJTHK.

st BBenenust pexkomounanTHoit [JHK B nmpousBoicTBe npenapaTtos
METOJOM I'€HHOU UHKEHEPUU UCIIONIb3YIOT:

A - XpOMOCOMBI;

b - mma3zmuger;

B - pubocomsr;

I' - 6akTepuodaru;

/1 - TM30COMBI;

E - anpa kieroxk.



10

11

12

[1nazMuia mpeacTaBisieT CoOOi:

A - oIpeeNIeHHBII IITAMM KHUIIEYHOW MAJIOYKH, UCTIOIb3yEMbII JJIS
OMOTEXHOJIOTUYECKUX LIETIEH;

b - xonbrieoOpaznyto monexyny JJHK;

B - yuacrok nienu PHK, Hecymuit uadopmaiiuio o CTpykType reHa;
" - BHEXPOMOCOMHBIN 3JIEMEHT T€HETUIECKON MHPOPMAIIHH;

J1 - BUpYC, pa3MHOKAOIIHUICS B IIUTOIJIA3ME MHUKPOOHOM KIIETKU;

E - xpomocomy, HCTIONIb3yeEMYIO B KauecTBe BeKTopa [uis BBeneHHsa JJHK B
KJIETKH OaKTepuil.

TpebGoBanus k Bekropam JJHK:

A - ManbIil pa3mep;

b - Gonbiioi pazmep;

B - BupocnenuduuHoOCTS;

' - Hannuue CeIeKTUBHUX FeHETUUYECKUX MAPKEPOB ISl MICHTU(PUKAIUN
PELUITMEHTHBIX KJIETOK, Hecymux pexomonHanTHyo JHK;

/1 - HanMuue canTa peCTPUKLMH, B KOTOPUM OCYIIECTBIIEHA BCTaBKa.
OT60p TpaHcHOPMHUPOBAHHUX KIIETOK, COACPIKAIIMX PEKOMOMHAHTHYIO
JIHK (rubpuanyro ra3Muy) mpoBOIST:

A - TECTUPOBAHHEM Ha PE3UCTEHTHOCTh K PA3JIMUHON TEMIIEPATYPE;

b - TecTupoBaHreM Ha PE3UCTEHTHOCTH K ONPEICICHHHM aHTHOMOTHKAM;
B - 110 crnocoOHOCTH OKpaIIMBATHCS T€MATOKCUIIUHOM;

' - mo MmopdosIoruyecKrM NMpU3HaAKaM;

[ - 1o ckopocTH pocTa U pa3MHOKEHUS.

Cnoco0Obl BBEJICHHS KIIOHUPOBAHHBIX T€HOB B COMaTUYECKUE KIIETKHU:

A - MUKPOUHBEKIINHY;

b - ¢ MOMOIIBI0O XUMHUECKHUX PEATECHTOB, U3MEHSIOIIMX MPOHUIIAEMOCTb
MeMOpaH;

B - ¢ moMomnipro JIUIocom, «TeHEW» 3pUTPOLIUTOB;

" - skcTpakoprmopalbHO  00OpabOTKOH  XpPOMOCOM  OaKTepHAIbHOM
KJIETKHU;

J1 - uadexnuen KIeTkn peKOMOMHAHTHEMH BUPYCaMHU.

HcTouHuKOM mpenapaTta ypOKHUHA3bI SBIISETCA:

A - U30JIMPOBAHHBIE KAJIyCHBIE KYJbTYPBHI;

b - KynbTyphl KJIIETOK SMOPHOHA MTOYKHU YEJIOBEKA;

B - noHOpCKas KpoBb;

I" - knonuposannas E. coli;

J1 - cBsI3bIBaHME JIEKAPCTBEHHOTO BEUIECTBA C (hEPMEHTOM.

CrpenrokuHasza:

A - IpoU3BOJUTCS U3 JOHOPCKOM KPOBH;

b - npousBoautcs u3 B-reMoIuTHUYECKOrO CTPENTOKOKKA rpyninbl C;
B - saBisiercs npsiMbIM TPOMOOJTUTHKOM;

[ - sBysieTCA HEMPSIMBIM TPOMOOTUTUKOM;

J1 - mpoHUKaeT BHYTpb TPOMOa;

E - He mpoHHKaeT BHYTpb TpoMOa.
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14.

15.

16

17.

18.

[IpoMBINIIEHHBI CUHTE3 aCKOPOMHOBOW KUCIOTHI OCYIIECTBIISETCS:
A - XUMHNYECKUM CHHTE30M;

b - mpoaykramu MeTaboar3Ma HeCIopooOpa3yoIuX
IPaMIIOJIOKUTEILHBIX TTOUBCHHBIX OaKTEPHA;

B - ruaponuzaTom Oenka;

" - Topdom;

1 - GenKoM KpOBH YEIOBEKA.

[Tpou3BOACTBO UHCYIMHA, HIEHTUYHOTO YEJIOBEYECKOMY,
OCYUIECTBIISETCS:

A - BBICOKO?(D(PEKTUBHON OUMCTKON MHCYJIMHA )KUBOTHOTO
MIPOUCXOKICHUS;

b - npeBpaleHreM CBUHOIO HHCYJIMHA 3aMEIEHUEM aJlaHMHA Ha
TPEOHHUH;

B - XuMHUUYECKMM CHHTE30M;

I - TeHHO-UHXEHEPHBIM METO/I0M;

J1 - 1100BIM U3 epEeUYNCIEHHBIX METOIOB.

[Tpouece nonyyeHus: FTeHHO-UHKEHEPHOTO MHCYJIMHA BKIIFOUYAET:

A - BeIpamuBanue Ouomaccel peKoMOMHaHTHOTO mTamma E. coli;

b - BbII€NIEHNE TPENPOUHCYIIMHA U3 KYJIbTYPAJIbHOM MacCChl;

B - oTwiensienue TMaupyomero noJunenTuaa;

[" - BOCCTaHOBUTENIBHOE 3AMHKAHUEM TPEX TUCYJIb(PUAHHX CBI3EH U
(dbepMeHTaTUBHOE BHUJICEHEHHE CBsi3HBatomiero C-nentuaa;

J1 - xpomarorpapuyecKyro OYUCTKY HHCYJINHA.

['eTepOreHHOCTh YeJI0BEYECKNX T€HHO-UHKEHEPHBIX IPENapaToB
WHCYJIMHA CBSI3aHa C:

A - HE1OCTaTOYHOM CTENEHBIO OYUCTKU;

b - paznuuremM aMMHOKHCIIOTHOIO COCTaBa MOJIUNENTHAA;

B - HecTaOMIBHOCTBIO IITAMMa-TIPOAYLICHTA;

' - HanMureM MOCTOPOHHET0 TEHETUYECKOr0 MaTeprasa B Ipenapare;
J1 - HEMHJIEHTUYHOCTBIO 3KEMPECCUPYEMOTO I'eHa.

OTnuuus npenapara reHHO-UHXEHEPHOT0 COMATOTPOINHUHA OT TOPMOHA,

BBIICIIIEMOT0 U3 TUTTO(H3a, 3aKITI0Yal0TCS B!

A - pa3HOU CTENEeHU YUCTOTH,;

b - pa3HOM aMUHOKHUCIIOTHOM COCTaBE;

B - orcyTcTBUM HEUPOTOKCUYHBIX BUPYCOB;

I - Gosree BripaK€HHON TOKCHYHOCTH,

J1- 60o71ee Ha eTMHUITY MAaCcCH Chiphs BMCOKOM BbiXOJIC.

[IpOMBINIUIEHHBIM HMCTOYHHUKOM IPENApaToB IPUTPOIIOITUHA SABIISIIOTCS:

A - Moua OOJIbHBIX aHEMHUCH;
b - noHopckasi KpOBb )KMBOTHBIX, OOJILHBIX aHEMUEH;



B - xynbTypa KJIETOK MIEKOMUTAIOIINX;
[' - KynbTypa pacTUTENBHBIX KIETOK;
/1 - NOYKM )KUBOTHBIX.

dopma UTOrOBOM aTTECTALIMU — DK3aMEH.

IIpuMepbI IK3aMeHANTUOHHBIX ONJIETOB

SK3AMEHAIIMOHHBIN BUJIET Ne 1
1. [IpeumyiiecTBO MeTO[a MPOMBIIUICHHOTO KYJIbTUBUPOBAHUS MUKPOOPTAaHU3MOB
J1si cuHTe3a (GepMeHTOB. MeIUITMHCKIE TEXHOJIOTHHU C TPUMEHEHHEM (HDepMETOB.
2. Ilomyyenue nnrepdepona anbda.

3agaya

depmentep 63m°, kodddunuent 3anonsenus 0,7.

OnpenenuTh KOJIUYECTBO KOMIIOHEHTOB OCHOBHOM (DEpMEHTAIIMOHHOM Cpeibl B KT
IIPU CIEAYIOIIEM COCTABE:

Menacca 20%
KyKkypy3Hblii 3KCTpakT 4,5%
(NH4)>SO4 3,0%
KH2P04 15,0 F/J'I
MgSO, 7,0 r/n

PK3AMEHAILIMOHHBIN BUJIET Ne 2
1. MenuuuHckas OHOTEXHOJIOTHS. XapaKTEpUCTHKA MPOLECCOB, MPUMEHSEMBIX B
MEJUIMHCKON OHWOTEXHOJIOTUU: MHUKPOOPTaHU3MBbI, (EpPMEHThI, HUMMOOUIN30BAHHbBIC
cucteMbl. A3poOHbIe U aHa3poOHBbIe mpouecchl. [Ipumepsl.
2. llonyuyenue QeHunneHHUIWUIMHA. XuMmudyeckas Qopmyna cuHre3a. Kpartkas
XapakTepUCTUKa Ipoliecca KyJbTUBUPOBAHUA (a’pOOHBIM, HCTOYHUK YIJIEpoOJa,
OCHOBHBIE€ KOMITOHEHTBI U JJOTIOJHUTEIbHBIE KOMIIOHEHTHI IUTATEIILHOM CPEJIbI).

3anava

Onpenenuth pacxojl 3epHa (miIeHWIa) Ha noaydeHue 10T mpoaykra, eciu
kodp¢unuent kousepcun PB B mponmykt paBen 48%, a BbIxon (epmeHTOIM3aTa
kpaxmaina ¢ copepkanneM PB 50% u3 3epua — 1,2m° u3 11 3epHa.

PK3AMEHALIMOHHBIN BUJIET Ne 3
1 .IlpuHuunuanpHas TEXHOJIOTMYECKas CXEeMa acenTUYECKOro OHMOTEXHOJIOTHYECKOTO
IPOU3BOJICTBA.
2. OcobeHHOCTH cOCTaBa Cpeibl KyJIbTUBUPOBAHUS IPU OMOCUHTE3€ AaHTUOMOTUKOB

3amaua

OmnpenenuTes C€OCTaB MNMUTATENbHONM Cpelbl B NPOLEHTaX W TI/J, €clIu JyIs
npurotosiieHus 125M3 cpeasbl ynuio:

Caxap-coipen 10 000kr
KyKkypy3Hblii 3KCTpakT 550kr
O\IH4)2SO4 500kr
KH,PO, 250kr
MgSO, 150kr

DK3AMEHAILIMOHHBIN BUJIET Ne4



1. TexHomOoruueckue CXEeMbl TOJTYUYCHHS AMHUHOKUCIOT MEIUIIMHCKOTO MPUMEHEHUS
MOHOXJIOPTHIpaTa JIM3UHA U3 36PHOBOTO ChIpbsi (OCHOBHBIE CTAIUN).
2. llenp npenBapuTenbHON 00paOOTKM KyJIbTYpadbHOM >KHAKOCTH B IPOU3BOJCTBE
aHTUOMOTUKOB. PacipocTpaneHHbIe TPUEMBI OYUCTKHA AHTUOMOTHUKOB.

3amaya
Kynbsrypansnas sxumkocts comepxkut 45t/m ACh 6momaccel. OO0beM cimBa —

250M°.

CKOJIbKO Kr' OMOMAacChl TOJNYYHTCSI TOCJTE €€ OTACNCeHUs (QruibTparuei, ecim
BJIAYXKHOCTh OMomacchl nocie ¢punsrpanuu 79%.

AK3AMEHAIIMOHHBIN BUJIET Ne5
l.Xumnueckasi cxema noJjiyueHus au3uHa. Pacnpenenenue notokoB PB B 3aBucuMocTH
oT Bujaa PB.
2. buomornueckas poiab aHTUOMOTHUKOB. MMUIlIEHH JEHCTBUS AHTHOUOTHUKOB.
[IpomynieHTsl aHTHOMOTHUKOB U OCOOEHHOCTU UX MeTabonu3ma. Ocolble TpeOoBaHUs K
KOPMOBBIM aHTUOMOTHKAM B CBSI3U C OCOOEHHOCTH MX MTPUMEHEHUSI.

3anaua

Ckonpko HeoOxonumo 100% comstHoM kucnoThl (koHmeHTpamuss HCL 24%) nns
nepeBona 10t L-nu3uHa B IM3MH MOHOXJIOPTHAPAT, €CIM MOJEKyJsipHas macca L-
nu3uHa paBHa l64mon.en.



6.1.3 Illka1a oleHUBAHUSA Pe3yJIHTATOB IPOMEKYTOYHOM aTTECTAIlUM U ee
onucaHue

dopMa IPOMEKYTOUHOHN aTTECTALIMM: YK3AMEH.

[TpomexyTouHas aTTectauus oOydaroumuxcs B (opme 3K3amMeHa MPOBOIUTCS IO
pe3ysibTaTaM BBIIIOJHEHUS! BCEX BHUJIOB y4eOHOU paboThI, MPEITyCMOTPEHHBIX YUECOHBIM
IUIAHOM IO JAaHHOW JHCUUILIMHE (MOAYJIO), IMPU 3TOM YUWTBHIBAIOTCS PE3YJIHTATHI
TEKYLIEro KOHTPOJISl YCIIEBAEMOCTH B TedeHUE cemecTpa. OUeHKa CTENeHN JOCTUKEHUS
OOy4YarOIIMMUCS IUTAHUPYEMBIX PE3yJIbTaTOB OOy4Y€HHs M0 AUCIUIUIMHE (MOAYJIIO)
MPOBOJUTCS MPENOJABATENIEM, BEAYLIUM 3aHATHS MO TUCLUUILIMHE (MOIYJII0) METOA0M
DKCHEPTHOW oOueHKu. [lo wroram mnNpoOMeEKyTOYHOM arrecTauMd 10 JUCLUIUIMHE
(MOJIyJIt0) BBICTABISIETCA OIIEHKA «OTIUYHO», «XOPOIIO», «yIOBIETBOPUTEIBHO» WIIU
«HEYJOBJIIETBOPUTEIHHOY.,

K nmpomexxyTo4yHON aTTeCTalluu JOIMYCKaIOTCS TOJbKO CTYJIEHTHI, BBINOJIHHUBIIHNE
BCE BMJIbl YUEOHOM paboThl, IPENyCMOTPEHHBIE pabodeil mMporpaMmMon 1Mo JUCIUILINHE
«MeaunuHcKkass OMOTEXHOJOTHs» (IPOMEXYTOUHBI KOHTPOJIb: 3KCIPECC-OMpPOCHI,
KOHTPOJIbHBIE paOOTHI; JIabopaTopHbie paboTh).

[IIxana oeHUBaHUs Omnucanue

BoeimoniHeHsl  Bce  BUABI  y4eOHOM  paloOThI,
NpeayCMOTPEHHbIE  Yy4eOHbIM  IuIaHOM.  CTyjaeHT
JIEMOHCTPUPYET  COOTBETCTBME  3HAHUM, YMEHUHU,
OtnuuHO HABBIKOB TMPUBEJCHHBIM B Ta0JIMIaX IOKa3aTeNeH,
ONEepUpYyeT MNPUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMH,
HAaBBIKAMHU, IIPUMEHSET UX B CUTYyalMsX IOBBIIICHHOU
CJI0’KHOCTH.

BeimosniHeHsl  Bce  BUABI  y4eOHOM  paloOThI,
NpPEeIyCMOTPEHHbIE  Yy4eOHbIM  IuIaHOM.  CTyjaeHT
JIEMOHCTPUPYET  COOTBETCTBUE  3HAHUM, YMEHUHU,
HABBIKOB, MPUBEJCHHBIM B TaOMUIAX I[OKa3aTesei,
% ONEpUPYET NPUOOPETEHHBIMU 3HAHUSMHU, YMEHMSIMH,

opomio HaBbIKaMH, MPUMEHSIET UX B CUTYyalUsAX MOBBIILIEHHON
cioxxkHocTd. [Ipm 3ToM MOryT OBbITh JONYIIEHBI
HE3HAYUTEJbHbIE OIIUOKH, HETOYHOCTH, 3aTPyAHEHHUS
[P aHAJUTUYECKUX ONEpalusaX, NEPEeHOCE 3HAHWN U

YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYyallNH.

Y 10BAETBOPUTENLHO | BrInosHEeHBI BCE BUABl  y4eOHOHl  paboTshl,
OpeIyCMOTpPEHHbIE  yuyeOHbIM  miuaHoM.  CTyaeHt
JEMOHCTPUPYET HE TMOJHOE COOTBETCTBUE 3HAHMWI,
YMEHUH, HaBbIKOB NPHUBEACHHbIM B  TalOiauIax




NIOKa3aTeNel, JIONMYCKAlTCs 3HAUYUTEIbHBIE OLIMOKH.
[IpumeHenne NpUOOPETEHHBIX  3HAHWM, YMEHH,
HaBbIKOB B CHUTyalUsX IIOBBIIIEHHON CIIO)KHOCTH
BBI3BIBACT 3aTPYJHEHUS.

He BwmmonHen oawmH wnu Oosiee BUIOB y4eOHOU
paboThl, MPEAYCMOTPEHHBIX  Y4YEOHBIM  IIJIAHOM.
CTyneHT JEeMOHCTPUPYET HEMOJIHOE COOTBETCTBUE
3HaHUM, YMEHUMN, HABBIKOB MPUBEIACHHBIM B TaOJMIIaX
nokaszaresnen, JOMYyCKaITCs 3HAYUTENbHBIE OIIUOKH,
HeynosnersopurenbHo . .

MIPOSIBIISIETCS] OTCYTCTBUE 3HAHWM, YMEHUM, HABBIKOB 110
psay noKasaresnen, CTYJCHT UCIIBITHIBACT
3HAUWTEIbHBIE 3aTPYJHEHUS TIPU  ONEPUPOBAHUU
3HAHMSIMU M YMEHHUSMH IPU HX MEPEeHOCEe Ha HOBBIC

CUTYallHH.

7. IlepeyeHb OCHOBHOM U IONOJHUTEIbHON Y4eOHOH JIMTEPATYPbl, HEO0X0AUMOH
JJIS1 OCBOCHUS AMCUMILIMHBI

a) OcHOBHas JIUTEpaTypa:

1. boiikoB M. B., 3axapoa 0. ®., ImutrpueBa A. A., byanukoBa O. A.
YcerolunBoCcTh MaTeMaTHueckux Mojeneid ummyHosnorun // HuKa. 2012. No. URL:
http://cyberleninka.ru/article/n/ustoychivost-matematicheskih-modeley-immunologii
(mara oOpareHus: 07.11.2017).

KubepJlennnka: https://cyberleninka.ru/article/n/ustoychivost-matematicheskih-

modeley-immunologii
2. Hlapabume 0. T. Memumnunckas OWOTEXHOJOTHSA: KapTorpadus HaydHOM

JUCHUIUIMHBI BO BTOPOU MOJIOBUHE XX Beka // MexyHapoaHble 0030pbl: KIMHUYECKas

IpaKkTUKa U 3]10pPOBbE. 2013. Ne5 (5). URL:
http://cyberleninka.ru/article/n/immunologiya-kartografiya-nauchnoy-distsipliny-vo-
vtoroy-polovine-hh-veka (mata oOpallleHus: 07.11.2017).

KubepJlenunnka: https://cyberleninka.ru/article/n/immunologiya-kartografiya-nauchnoy-
distsipliny-vo-vtoroy-polovine-hh-vekal. 3amopuna C. A., T'opbynosa O. JI., [llupies
C. B. XopuoHudeckuii rOHaJOTPONUH KaK PEryJisiTop (HPEHOTUIMUYECKOTO CO3PEBAHUS
WHTAaKTHBIX U HWHTepierkuH2-akTuBupoBaHHbIX nku NKT-knerox // Bectnux TIT'Y.
buomorms.  2010.  Nel.  URL:  http://cyberleninka.ru/article/n/horionicheskiy-
gonadotropin-kak-regulyator-fenotipicheskogo-sozrevaniya-intaktnyh-i-interleykin2-
aktivirovannyh-nki-nkt-kletok (mata oOparieHus: 07.11.2017).
KubepJlennnka: https://cyberleninka.ru/article/n/horionicheskiy-gonadotropin-kak-

regulyator-fenotipicheskogo-sozrevaniya-intaktnyh-i-interleykin2-aktivirovannyh-nki-
nkt-kletok
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9. MeToanvyecKue peKOMeHIaluN JJIsl CAMOCTOSATEIbHOM Pa00ThI CTYA€HTOB

Hucuuminna «buoxumus» npeaycMaTpUBaET JEKINH U
MPaKTUYECKUE/TA00pATOPHBIE 3aHATHUS KaXIYI0 Heaemo. V3ydeHue TuCHUTUIMHBI
3aBEpIIACTCS HSK3aMEHOM. YCIEIIHOE H3YYEHUE UCHUIUIMHBI TpeOyeT MOCeIIeHHs
JIEKIMI, aKTUBHOM pabOThl HA MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSIX, BBIIOJHECHHS
y4eOHBIX 3aJaHUM MpPEernojaBarelis, O3HAKOMIICHHSI C OCHOBHOW U JIOMOJHUTEIHHOMN
JUTEPATYPOH.

[Ipu moATroTOBKE K JEKIIMOHHBIM 3aHITUSIM CTYJIEHTaM HEOOXOAUMO:

nepes o4epeHOMN JIeKIMell HeoOX0MMO MPOCMOTPETh MO KOHCIEKTY MaTepual
npeasiaynied Jiekuuu. [lpuw  3aTpygHEHUSX B BOCHPUATHM MaTephayia CleayeT
0o0paTUThCS K OCHOBHBIM JIUTEpATypHbIM MCTOUYHMKaM. Eciu pasoOparbcsi B MaTepuaie
OISITh HE YJIaJ0Ch, TO 00OpaTUTECh K JIEKTOPY (MO rpaduky ero KOHCYJIbTAlMA) WIH K
MIPENOAAaBaTEN0 Ha MPAKTUYECKUX 3aHATHSIX.

[IpakTruyeckue/nabopaTopHbie 3aHATHS 3aBEPIIAIOT W3y4YeHUE HanbOosee Ba’KHBIX
TeM ydeOHON aucuuruiiHbl. OHM ClyKaT JJs 3aKperuieHus HM3yYeHHOTO MaTrepuaia,
Pa3BUTHs YMEHHI ¥ HABBIKOB MOATOTOBKHU JTOKJIAI0B, COOOIIEHUHN, TPHUOOPETEHHS OTbITa
YCTHBIX TyOJUYHBIX BBICTYIICHUH, BEJACHUS IUCKYCCHUH, apTyMEHTAIlMU W 3aIUThI
BBIJIBUTACMBIX TIOJIO)KCHH, HABBIKOB MPAKTUYECKOHW pabOTBI B MHUKPOOMOJIOTUYECKOU
7abopaTopuu, a TaKKe I KOHTPOJISI NPEnojaBaTeieM CTENEHU IOArOTOBICHHOCTU
CTYJEHTOB MO U3y4aeMOUN JUCUUILINHE.
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[Ipy MOATOTOBKE K MPaKTHYECKOMY/JTA0OpATOPHOMY 3aHSTHIO CTYJACHTBHI HMCIOT
BO3MOYKHOCTh BOCIIOJIb30BaThCSI KOHCYJIBTAIIUSMH MPEIO aBaTeIIs.

[Ipy mOATOTOBKE K MPAKTHYCCKUM/JIA00PATOPHBIM 3aHATHSAM CTYACHTaM
HEOOXOINMO:

MPUHOCUTh C COOOM PEKOMEHJOBAaHHYIO IIpEeIojaBaTelieM JIMTEPaTypy K
KOHKPETHOMY 3aHSTHIO;

JI0 OYEPETHOTO MPAKTHYCCKOTO/JIa00paTOPHOIO 3aHATHS IO PEKOMEHJIOBAHHBIM
JUTEPATYPHBIM UCTOYHUKAM MPOPaOOTaTh TEOPETUUECKUN MaTeprall, COOTBETCTBYIOMICH
TEMBI 3aHATHS;, TOBTOPUTH MPOBEICHHBIC HHCTPYKTAXKHU 0 TEXHUKE 0€301MaCHOCTH;

B Hayajie 3aHSATHN 33/1aTh MPEIOAaBATEI0 BONMPOCHI TI0 MaTepraily, BhI3BaBIIEMY
3aTPyHCHHWS] B €r0 TOHMMAaHWM W OCBOCHUW TPH PEIICHUM 3ajad, 3aJaHHBIX IS
CaMOCTOSTEIILHOTO PEIICHUS;

B XO/JI¢ CEMUHApa JIaBaTh KOHKPETHBIC, YSTKUE OTBETHI 110 CYIIECTBY BOIIPOCOB;

Ha 3aHATHM JOBOJUTH KaXAYIO 3aJady JI0 OKOHYATCIBHOTO PEIICHHS,
JEMOHCTPHUPOBATh IIOHMMAaHHE ITPOBEJICHHBIX PacueTOB (aHAJIM30B, CUTYAIIHH), B ClTydae
3aTpyHEHUM 00paIaThCs K Mpero1aBaTeio.

10. MeTtoanueckne peKOMEHIAUMHU IS PeNnoaaBaTes

B xome nmexmuii mpemnojmaBaTenb HW3araeT U PasbICHAET OCHOBHBIC, HanOoliee
CJIOKHBIC TIOHATHS TEMBI, a TaKXKE CBA3aHHBIC C HEW TEOPETHUYECKUE M TPAKTUICCKUE
npoOsieMbl, JaeT PEKOMEHJAIMM Ha MPAKTUYECKOe WM Ja00paTOpHOE 3aHITHE U
yKa3aHHus Ha CAMOCTOSITENIbHYIO padoTy.

CryneHTaMm, TPOMYCTHBIINM 3aHATHS (HE3aBUCHMO OT TNPHUYMH), HE WMEIOIINC
MMCBMEHHOTO PEIICHUS 3a/1ad WU HEe MOATOTOBUBIIUECS K JAHHOMY IMPAKTHUYCCKOMY
3aHATHIO, PEKOMCHIYETCS HE II03)KE€ 4YeM B 2-HEJCIbHBIM CpPOK SIBUTHCA Ha
KOHCYJIBTAIIMIO K TPENOoJIaBaTeII0 U OTUYUTATHCS MO TEME, M3y4aBIICHCS Ha 3aHSATHH.
CryneHTbl, HE OTUYMTABIIMECA MO KAXKJI0M He MpopabOTaHHON MMM Ha 3aHATHUSX TEME K
HayaJly 3a4€THON CECCUH, YIyCKAIOT BO3MOXXHOCTH TMOJYYHUTh MOJOKEHHbIE OaJlIbl 3a
paboTy B COOTBETCTBYIOIIEM CEMECTPE.
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[Ipunoxenue

Bunbr yue6HOI paboThI, Bunbr camoctosaTensHO# paboTh Dopmbl
Paznen o | B g- BKJIFOYAsl CAMOCTOSTEIHHYTO CTYJICHTOB aTTecTaIluu

3 % 3 paboTy CTYIEHTOB U

qz) T § TPYAOCMKOCTb B Hacax

@) J |II/C | Jla6 | CPC | KCP | KP | KIT | PTP | Ped. | K/P| DO 3
Ornpenenenure MeIUIIMHCKAS
ouotexHosnorus. OCHOBHBIC 8 1-2 | 1 18 12
HaMpaBJICHHUS.
Knaccuduxarms anTHOMOTHKOB.
buorexHomornyeckoe 8 34 | 2 2 20 12
IPOM3BOJICTBO aHTHOMOTHUKOB
JlexapcTBEeHHbIE CPEICTBA
TIOJTyYE€HHBIE HA OCHOBE 8 5-6 | 1 20 12
PEKOMOMHAHTHBIX OPraHU3MOB
Knaccudukanus BakiyH.
ITonyuyeHue 1enbHOBUPUOHHBIX 8 7 20 12
BakIMH. BEeKTOpHBIE BaKIIMHEI.
buorexnonoruueckoe
MIPOU3BOJICTBO (PEPMEHTHBIX 8 8 2 10 12
penapaToB
[TpoOroTHKY 1 CHHOMOTHKH.
buorexHonoruueckoe 3 9 2 10 12
MIPOM3BOJICTBO TPETapaToB
HOPMOGIIOPBI
Hroro: 108 | 6 4 98 72 | 3k3a
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