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1. lesan ocBoeHHs JUCHMILIHHBI.

[lenpr0  OUCHMIUIMHBI ~ SBISETCS  IMOATOTOBKA K  MPOdeCCHOHAIBHOM
JESTENHHOCTH, CBS3aHHOW C TMPOM3BOJCTBOM OHWOTEXHOJOTHYECKUX MPOMYKTOB,
MPOTYIICHTAMHU KOTOPBIX SBIISTFOTCSI KYJIbTYPBI 9YKapPUOTHIECCKUX KIICTOK.

3amauaMu JUCIUTIINHEI SBIISTFOTCS:

- YCBOCHUE TIPaBWJI pabOThl ¢ KICTOYHBIMH KYyJbTypamH, TpeOOBaHUH,
PEABABISIEMBIX K KQUECTBY DYKAPHOTHUCCKHUX MPOIYIICHTOB, IPUMEHSIEMBIX B
Pa3JIMYHBIX OTPACIIAX;

- OBJAJCHUE TpaBWJIaMH OpraHu3alud pabodero Mecra MW IPUHIMIAMU
CTEpWJIBHONH pabOThl B YHCTBHIX IOMEMICHUSX, a TakXke TpeOOBaHUIMHU
obecrieueHuss 6M00e30MaCHOCTH;

- O03HAKOMJICHHE C METOJaMH TIOJYYCHHS KIIETOYHBIX JIMHUH C HOBBIMH
(3a1aHHBIMU CBOMCTBaMH),

- dbopMupoBaHrEe HaBbIKa BEJICHHUS 0a30BOM JOKYMEHTAIIUH, COIPOBOXKIAIOIICH
paboTy OMOTEeXHOJIOTa.

2. Mecro nucuumiannbl B cTpykrype OOII 0akanaBpuara

JMucnumiuna «KynbTUBUpOBaHKE KIIETOK PACTEHHUM U dKUBOTHBIX» OTHOCUTCS K
qyucily NpoecCHOHANBHBIX YUYEOHBIX AUCIHUIUIMH MO BHIOOPY YacTU 0a30BOT0O IUKJIIA
(b.1.1.) BapuaTuBHOM YacCTH OCHOBHOM 00pa3oBaTEILHON TpOorpaMMbl OaKalaBpuaTa.

HMuctnumuna  «KynbTUBUpOBaHHME — KJIETOK  PACTEHHMH W KUBOTHBIX»
B3aMMOCBSI3aHA JIOTMYECKM U  COJIEPKATEIbHO-METOJIUYECKH CO  CJIEIYIOLUMU
aucuuIimHamMu 1 npaktukamu OOIT:

B ocnoenoti vacmu 6azoeoeo yuxna (b1.1.1):

- Oprannueckas XUMHs

- OOwast 6Moa0rYUsa U MUKPOOHOJIOTHS

- buoxumus KP

- @usuka

- OcHoBbl 6norexHosoruu KP

- IlIpomecce! u anmapaTbl OMOTEXHOJIOTHICCKUX MPou3BoicTB KI1
- IIpombinuieHHas GMOTEXHOJIOTHS

- OCHOBBI MOJICKYJIIPHOM OMOTOTHHU

B sapuamusnoii vacmu 6azosozo yuxna (b1.1.2)
- Texnomoruu paboThl ¢ 6a3aMu JAHHBIX
- OcHoBBbI TeXHOJIOrMYeCKUX MponeccoB KII
- MonekynsipHas ¥ KJIeTo4Hasi OMOTEXHOJIOTHS
- OCHOBBI TEHHOM UHXKEHEPUHU
- AHanmuTuyeckas XuMus U PU3UKO-XUMHUECKHE METO/IbI aHAJIN3a
- Xumusi OMOJOTUYECKU AKTHBHBIX BEIECTB
-  Du3HOJOrUs YeI0BEeKa U )KUBOTHBIX



OCHOBBI SKOJIOTHH ¥ TOKCUKOJIOTHH
OCHOBBI IMMYHOOHUOTEXHOJIOTHUHU

B uacmu 6azo06020 yukna «oucyuniunst no évioopy(b1.1./IB)

OcHOBBI pa3pabOTKH JIEKAPCTBEHHBIX CPE/ICTB

buoduzuka

du3nyeckre METObl B OMOTEXHOJIOTUYECKOM IPOU3BOICTBE

MeTtonbl cepTUPUKALUU U KOHTPOJISE B OMOTEXHOJIOTHYECKOM MPOLECCce
KoHTpoab OMOTEXHOIOTHIECKOM TTPOTYKITUH

ATpoOHOTEXHOIOTHS

[TuieBast GMOTEXHOIOTHS

MenunuHckast OMOTEXHOJIOTUS

MenuuuHckast OMOXUMHUS

3. IlepevyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHHS N0 JMCUUILIHHE
(MoayJ110), COOTHECEHHbIE € INIAHMPYEMBbIMH Pe3y/JIbTATAMHU 0CBOCHUA

00pa3oBaTeJIbHOM MPOTrPAMMBI.

B pe3ynbpTaTe 0cBOCHMS AMUCHMIUIUHBI (MOYJIsI) y 0Oydaronuxcst opMUPYIOTCS

CICAYIOIHNEC KOMIICTCHIHNHN W OJOJIZKHBI OBITH JOCTUTHYTBI CIICAYIOIOHUC PC3YJIbTAThI

oOy4eHHs KaK dTar (GOPMUPOBAHHS COOTBETCTBYIONMIUX KOMIETEHITU:

B pesyasbTare
OCBOEHUS
Kon o0pa3oBaTebHOM Ilepeyennb MIaHUPYEMBIX pe3y/1bTAaTOB
KOMIIeTEeHIIUH NMporpamMmel 00yuyeHus1 M0 TUCIUILINHE

o0yuarouuiics J10JKeH

o01a1aTh

OIIK-2 CIIOCOOHOCTBIO U 3HATh:

TOTOBHOCTBIO ¢ ba3bl JaHHBIX OMOTEXHOJIOTUIECKOU
HCII0JIb30BAaTh OCHOBHBIE nHGOpPMaIIUHU U KJIETOUHBIX KOJUIEKIIUN
3aKOHBI yMeTh:
€CTECTBEHHOHAYYHBIX ¢ PaccuuThIBaTh U IJIAHUPOBATh
JUCLUILIMH B MOCTaHOBKY 3KCIIEPUMEHTOB,
npodecCuoHaIbHON BJIa/I€Th:
JIeATEeTbHOCTH, METO/JaMH CTaTUCTHYECKOTO aHaIn3a
MIPUMEHSATH METObI pe3yJIbTaTOB OMOJIOTUYECKUX
MaTeMaTHU4eCKOro UCCJIE0OBAHUM JIJIsl BaTUAAIlMU METOJIOB
aHanu3a u Y HAy4YHOI'O IPOTHO3UPOBAHUS
MOJEIIUPOBAHUS,
TEOPETHUYECKOTO U
AKCIIEPUMEHTAILHOTO




HUCCIICOOBaAHUA,

METOJIaMH U IPUEMaMH
[POBEICHUSA
AKCIIEPUMEHTATIbHBIX
HCCIICIOBAHUM B CBOCH
npodeccuoHanbHOMI
obnactu

[IK-8 CrocoGHOCTEIO 3HATh:
paboTath ¢ HAY4YHO- [IpaBuna acentuueckoil pabOThI B UYHUCTHIX
TEXHUYECKOU MOMEIICHUSX;
uHpopmanuen, —OCHOBHBIE BHJIBI KJIETOUYHBIX KYJIBTYD
UCII0JIb30BaTh —Ilocyay u peareHTbl s KyJIbTypajbHOM
POCCUICKHN U paboThL.
MEXIYHAPOAHBIA ONBIT | YMETh:
B Npo¢eCCHOHATBHOU paboTtath c HAy4YHO-TEXHUYECKON
JIEeATEIbHOCTH uHpopManuen
BJIAaA€Th:
HaBBIKOM HCMOJIb30BAHUS POCCUHCKOTO U
MEXIyHApOJHOTO OIbITa B MpodeccuoHaIbHON
JeSATeTbHOCTH
IIK-8a BJIaJ€HUEM OCHOBHBIMH | 3HATh:

® OO0nacTu 1 0COOCHHOCTH IPUMEHEHUS
KJICTOYHBIX TEXHOJIOTUH B METUIIMHE,
BETepUHAPUH, aTPOHOMUH,
yMeThb:
¢ KyJnbTUBHpPOBATh NEPBUYHBIE U
NepEeBUBAEMbIE KIICTOYHBIC JINHHH,
JieNlaTh pacyeThl IOCEBHOM J103bI U
MPOTHO3BI POCTA
BJIa/eTh:
® MeTOAaMHU KJIOHUPOBAHHS aATC3UBHBIX U
CYCIICH3UOHBIX JINHUM, aHaTIN3a
BBIJICIICHHBIX KIIOHOB

4. CTpyKTYypa M coepkaHue TUCHUILTHHbI

Jucuunnuaa «KynbTUBUPOBaHHME KIETOK PACTEHUM U )KUBOTHBIX» COCTABIIAET
2 3a4eTHbIC €AWHUIIBI, T.e. 72 akKaJaeMuueckux dyaca (M3 HUX 64 wyaca -—
caMOoCTOsITeNIbHAsI padoTa CTyACHTOB).

Ha tpetbem kypce B ISITOM CEMECTPE BBIACISIETCSA 2 3a4€THBIC €AUHUIIBI, T.C.
72 akageMuyeckux yaca (U3 Hux 64 4acoB — caMOCTOsITEIbHAs pad0Ta CTYICHTOB).
5 cemectp: nekuuu — 4 yaca, 1abopatopHbie paOOThl — 2 yaca B Hejaeno (4 yaca),
(dhopma KOHTpOJIS — 3a4er.
Crpykrypa u cojepxkanue IucHUIUIMHBI «KyJlbTUBUpOBaHHME KIIETOK PACTCHUN U

JKUBOTHBIX» I10 CPOKaM U BUAaM pa6OTLI OTPAKCHBI B IIPUIIOKCHUMU.

Conep:xanue pa3aeaoB JUCUUIINHBI

1. Buosorust KyJIbTUBUPYEMBIX KIIETOK



Binusinue okpyxkaroimieil cpenbl Ha KyJIbTypy KIETOK, KJIETOYHAasl aAres3us,
nponudeparus u audhepeHITupOoBKa.

2. Crpykrypa, IUIaHUPOBaHUE U 000PYAOBaHUE JA0OPATOPHBIX MOMEIICHUI
BcnoMorarenbHble CIy0bl U CUCTEMBI, IJITAHUPOBAHUE ACENTHYECKUX KOMHAT,
MHKYOa1usi, TOMEIIEHHs 111 TOATOTOBUTENIbHBIX padoT

3. Mertojbl acenTuku
enn acenTuku, OOBEKTHI ACENTUKH, CTEPUIM3ALUsA, JAMUHAPHBIM TOTOK,
npuOopsl U 000PYyTIOBAHUE

4. buobe3omacHOCTh, OMOITHKA U BAJIUIAIUS
Onenka pucka, CTaHJApPTHBIE  OINEpAlMOHHBIE  MPOUEAYpHI,  oOIIas
0e30macHOCTb,  MMOXap, HOHU3HPYIOIIEEe  HW3JIy4eHHe, Ouooruveckas
OITIACHOCTDH, OMODTHKA, BAIMAALUS

5. Tlocyna u cybcTpaThl 151 KyJIbTHBUPOBAHUS KIETOK
Br160op nocysl, BAUSIONIEH Ha KIETOYHBINH pocT. CyCIEH3MOHHBIE KYJIbTYPHI,
IICEBAOCYCIIEH3UN. TpexMepHble MAaTpUKCHI. 3B-npuHTUHT. PUAEPHBIE CIIOH,
METO/Ibl UX MPUTOTOBJICHUS.

6. Cpennl 1 100aBKH K cpeliaMm
Hcropust KynbTypajdbHbIX METOJIOB, COCTaB CpEd, OCHOBHbIE KOMITOHEHTHI.
OU3UOIOTMYECKUE COJEBbIE PACTBOPHI, MOJIHbIE MUTATEIbHBIE Cpelibl. BoiOop
CBIBOPOTKH, TECTUPOBAHUE; Jpyrue Jg00aBKH (aMUHOKUCIOTHI, BHUTaMUHBI,
TOPMOHBI U 1. )

7. becchIBOPOTOUYHBIE CPEBI
JlocToMHCTBa M HENOCTaTKU OECCHIBOPOTOUYHBIX CpEl B CPaBHEHUU C
CBIBOPOTOYHBIMH. KOMITIOHEHTHI i OECCHIBOPOTOYHOTO KYJIHTUBUPOBAHUSA,
ajianranus KjIeTok, pa3paboTka 0ecChIBOPOTOUHOM Cpebl.

8. IloarotoBuTenbHBIC PAOOTHI U CTEPUITH3AIUS
Crepunuszanus o00pyIOBaHUS U PACXOJHBIX MAaT€pUAaIOB, PEAreHTOB U CpEL,
KOHTPOJIb, IPOBEPKA KaUeCTBA U XpaHEHUE.

9. IlepBuuHas KyJbTypa
Tunel NEpBUYHBIX KYJIBTYp, MOJIydE€HHUE 00pa310B, IEPBUYHAS JOKYMEHTAIIHS.
JlenoHnpoBaHue KIETOK B KoJulekuusax. KpuoOanku, o00pynoBaHue u
pacxoHbIe MaTepUaIbl JUIsl KPUOXPAHUIIUILLL.

10.CyOKyabTypa ¥ KIETOUHbBIC TUHUU
Bo3spact KYJIbTYPBIL, MapKHpPOBKa. Cranpaptuzanus yCJIOBHUI
KyJbTUBUPOBAHUS, BEICHUE JOKYMEHTALIUH.

11.KjioHMpoBaHKE U CEIEKIUS
KnonupoBanne, crumynsamus >(HPEKTUBHOCTH TMOCEBa, CYCIEH3MOHHOE
KJIOHUpOBaHKeE. Boinenenue k10HOB. CeNeKTUBHBIE CUCTEMBI.

12.Pa3neneHne KIeTok



Metonbl  pa3neneHuss KIETOK: CEAMMEHTAls, IPUMEHEHHE aHTUTEl,
MarHUTHBIN COPTUHT, (PIIyOPECIEHTHBIN COPTUHT U Jp.
13.XapakrepucTuka KIE€TOK
Heo0xoauMocTh XapaKTepUCTUK, BEAEHUE JTOKYMEHTAlMU, IOATBEPKEHUE
ayTEeHTUYHOCTH, Mopdosorus, kapuorunupoBanue, STR- u nzopepmeHTHBIN
aHanu3, anayius skcrpeccu MPHK 1 0enkoB, aHTUTeHHBIE MapKEPhI
14.CTBosOBBIE KIETKU U U hepeHIrnpoBKa.
[InactuuHOCTh CTBOJOBBIX KieTOK. Craauu auddepeHupoBku. Mapkepsl
muddepentmpoBku. Muaaykius nuddhepeHIupoBKY, HaKkTophI
15.Tpanchopmaruss u ummoptanuzainuss KoHtamunanus. MeToasl KOHTPOJIS
KayecTBa
I'enetnyeckas HectabmibHOCTh. KOHTakTHOE TOpMOKeHWE. Buasl u
VMCTOYHHUKU KOHTaMUHALWN. DIUMUHUPOBAHUE KOHTAMUHAHTOB.
16.KpuokoHcepBalusi 1 KOJIMYECTBEHHBIN aHATU3
Kpunonporekropsl. 3amopaxuBanue. [IpotokonupoBanue xpaHeHus. OlneHka
KU3HECTIOCOOHOCTH.
17.11uTOTOKCUYHOCTD
[Ipumenenue UCCIIEI0BAHMIM HUTOTOKCUYHOCTHU TSt CKpUHUHTA
MIPOTUBOPAKOBBIX MpeEnapaToB. AHAIN3 MyTareHe3a
18.KynbTypbl cienuuueckux TUIOB KIETOK
Oco0eHHOCTH KYJbTUBUPOBAHHUS KJIETOK pa3HbIX TUNOB. KylbTUBHpOBaHUE Ha
dbunepHoM cioe

5. O6pa3oBaTesibHbIE TEXHOJIOTHHU

Metoauka npenoaaBaHus TUCHUILIAHBI « KyIbTUBUPOBAHUE KIIETOK PACTCHUU

U OKUBOTHBIX» M pean3alys KOMIIETEHTHOCTHOTO TIOAXOAA B W3JIOKEHHH W
BOCIIPUATHM MaTepHaia MpelyCMaTpUBAET UCIIOJIB30BAHUE CIIEYIOMINX AKTUBHBIX U
MHTEPAKTUBHBIX (OPM NPOBENECHUS TPYNNOBbIX, WHAMUBUAYAJIbHBIX, ayAUTOPHBIX
3aHATHUI B COYETAHMU C BHEAYJUTOPHOM paboToi C wuenplo (OPMHUPOBAHUS U
pa3BUTHS NPO(eCcCUOHATBHBIX HABBIKOB 00YYaIOIIUXCS:

— IOJIFOTOBKA K BBITIOJIHEHUIO JIAOOPATOPHBIX paboT B 1TaOOpaTOPUSIX BY3a;

— 3all[UTa ¥ UHAUBUAYAJIbHOE 00CYK/IEHNE BBITIOJIHIEMbBIX 3TAOB PaOOThI;

— o0cy:kIeHne u 3amura pedepaToB MO JUCIUIUIHHE;

— IOJrOTOBKA, NPEJACTaBICHUE U OOCYXJEHUE MPE3CHTAUUN HAa CEMHUHAPCKHUX
3aHATUSAX;

— OopraHu3anus U IpoBEJACHUE TEKYIEro KOHTPOJIS 3HAaHUM CTYJEHTOB B (popme
0JIaHKOBOT'O TECTUPOBAHUS;



— IIPOBEJICHUE NHTEPAKTUBHBIX 3aHATUH I10 ITPOLEAYPE MOATOTOBKY K UHTEPHET-
TECTUPOBAHUIO Ha CalTax: i-exam.ru, fepo.ru;

— WCMOJb30BAaHUE HMHTEPAKTUBHBIX (POPM TeEKylero KOHTposus B ¢opme
ayIUTOPHOT'O U BHEAYAUTOPHOIO MHTEPHET-TECTUPOBAHNS;

VY aenbHbI BEC 3aHATUN, NPOBOAUMBIX B MHTEPAKTHBHBIX (POpMaX, ONpEAesiCH
IJIaBHOW 1€Jbl0 00pa3oBaTENbHON MPOrpaMMbl, OCOOEHHOCTbIO KOHTHHIEHTA
oOy4Jarommxcs U coAep>KaHueM TUCHUIUIMHBL «KileTouHble TEXHOJOTUN» U B LEIOM
no aucuuIuinee coctaBiigeT 50% ayIUTOPHBIX 3aHATUNA.  3aHATUS  JIEKLHMOHHOTO
Tuna coctaBistoT 50% ot o0beMa ay JUTOPHBIX 3aHATHI.

[IpenrycMoTpeHa BO3MOXHOCTh HCHOJIB30BaHUS DJEKTPOHHOTO OO0y4YeHUs,
JUCTaHLMOHHBIX 00pa30BaTeNbHBIX TEXHOJOruil. Bce marepuansl pasmerarorcs B
CH0O Mockosckoro ITomutexa (https://Ims.mospolytech.ru/ ).

6. OueHouHBIE CPeICTBA A/ TEKYIEro KOHTPOJISA YCIIeBaeMOCTH,
NPOMEKYTOUYHOM ATTeCTAMM M0 UTOraM OCBOEHHUS TUCHHUILUINHBI U Y4eOHO-
MeToMYecKoe ofecriedyeHue CaMOCTOATEIbHOI padoThI CTY1eHTOB.

B npounecce o00yueHuss HCHOJB3YIOTCS CIEAYIOLIME OLEHOYHbIE (POPMBI
CaMOCTOATENbHON PabOThl CTYJEHTOB, OLICHOYHBIE CPEJICTBA TEKYIIETr0 KOHTPOJISA
YCIEBAEMOCTH M MPOMEKYTOUHBIX aTTECTAIN:

- TMOATOTOBKA K BBIMOJIHEHUIO JAOOPATOPHBIX pabOT U KX 3allIUTA.

- TMOATOTOBKAa M BBICTYIUICHHE Ha CEMUHApPCKOM 3aHATHM C Ipe3eHTaluued u
00CyX/ICHHEM Ha TeMy TI0 BBIOODY;

- pebdepar mo Teme: «KylnbTUBUpPOBaHHME KIETOK PACTEHUH U IKUBOTHBIX)
(MHAMBUIYATIBHO JJIS KAXJ0T0 00y4aroIierocs);

- mpoMmexyTouHoe u urorooe tectupoanue B CJ/IO Mockosckoro Ilommrexa

(https://lIms.mospolytech.ru/ ).

OueHoYHbIE CpPENCTBA TEKYLIEro KOHTPOJS YCIEBAEMOCTH  BKJIHOYAIOT
KOHTPOJIbHBIE BOMPOCHI W 3aJaHusi B opme OJAHKOBOTO U (MJIM) KOMITBIOTEPHOIO
TECTUPOBAHUS, AJII KOHTPOJISI OCBOCHUS OOYYAIOIIMMHKCS DPA3IesIOB TUCUUILIUHBI,
3amuTa pedepaToB, KypCOBOTO IPOEKTA.

OOpa31pl TECTOBBIX 3aJlaHUN, 3aJaHUN KYpPCOBBIX IMPOEKTOB, KOHTPOJBHBIX
BOIPOCOB W 3aJlaHUM U1 IPOBEICHUS TEKYIIETO KOHTPOJIS, SK3aMEHAIMOHHBIX
OWIJIETOB, IPUBEACHBI B IPUIIOKEHUH.


https://lms.mospolytech.ru/
https://lms.mospolytech.ru/

6.1. ®oHI OLEHOYHBIX CPEICTB /ISl IPOBEACHUS POMEKYTOYHOM aTTeCTANMHU
o0y4aromuxcst o AUCHUILIHHE (MOAYJIIO)

6.1.1. Ilepeyenbp KOMNETEHIIMM C yKa3aHUEM 3TanoB WX (HOPMUPOBaHMS B MPOIIECCE
OCBOEHHSI 00pa30BaTEIbHON IPOTrPaMMBI.
B pesynaprare OCBOCHUS IUCHUIUIMHBI (MOAYJsA) (OPMHUPYIOTCS CIICIYIOIINE

KOMIIETCHIINN:
Kon B pe3yabTare ocBoeHus1 00pa3oBaTe/bLHON MPOrpaMMbl 00y4aronuiics
KOMIIeTCHIIUH J0JIZKeH 00/1a1aTh
OIlK-2 CHOCOOHOCTBIO ¥ TOTOBHOCTBIO UCIIOIb30BATh OCHOBHBIE 3aKOHBI
€CTEeCTBEHHOHAYYHBIX JUCLUUIUIMH B IPo(ecCHOHAIbHON 1eATeNbHOCTH,
IPUMEHATH METOJIbl MATEMaTUUECKOTO aHAJIN3a U MOJIETTUPOBAHUS,
TEOPETUYECKOI0 U IKCIEPUMEHTAIBHOIO UCCIIEIOBAHMUS;
ITK-8 CIIOCOOHOCTBIO  paboTaTh €  HAYYHO-TEXHUYECKOW  HMH(POpPMAIIHEH,
UCIIOJIb30BaTh POCCUHCKUI M MEXITyHAPOIHBIN OIBIT B IPO(PECCHOHATHLHON
JeATEIbHOCTH
[IK-8a BJIaJICHUEM OCHOBHBIMHU METOJAMU U MPUEMaMH MPOBEICHUS
IKCIIEPUMEHTAIILHBIX MCCIICAOBAHNN B CBOCH MPOdecCHOHANTBHON 00acTn

B nporiecce ocBoenus o6pa3zoBaTeIbHOM MPOrpaMMbl TAHHBIE KOMITETEHIIUH, B
TOM YHCJI€ UX OTJAEIbHbIE KOMIOHEHTHI, (DOPMUPYIOTCS TIOITAIMHO B XOJI€ OCBOCHUS
OOyYarOMIMMUCS JAUCIHUIUIMH (MOAYJEi), MPaKTUK B COOTBETCTBHH C Y4E€OHBIM
MJIAHOM U KaJICHJIAPHBIM rpadukoM ydeOHOTO TIpoliecca.

6.1.2. Onucanue nmoka3sarejieid ¥ KpUTepHeB OLICHUBAHMS KOMIIECTEHIIUIA,
(opMupyeMBbIX IO HTOraM OCBOCHHS AUCHUILIUHBI (MOYJIsI), OMUCAHUE IKAJ
OlLIeHMBAHHUA

[ToxazaTeneM OIlGHWBAaHMS KOMIICTEHIIMA Ha pa3IMYHBIX JTamax MX
(GbopMUPOBaHUS SBISIETCS JOCTH)KCHHE OOYYaIONIMMHUCS TUTAHUPYEMBIX Pe3yIbTaTOB
00y4eHUs 1O JUCHUIUIUHE (MOTYIIIO).



OIIK-2 crmocoOHOCTBIO M TOTOBHOCTBIO HCIOJIB30BATh OCHOBHBIC 3aKOHBI C€CTCCTBCHHOHAYYHbIX JUCIUIIINH B HpO(I)eCCHOHaHLHOﬁ ACATCIIbHOCTH, IIPUMCHATDH
MCTOJbl MAaTEMATHUYCCKOTO aHAJIM3a U MOACIIUPOBaHsA, TCOPECTHUICCKOT'O U OKCIICPUMCHTAJIBHOT'O UCCIICAOBAHMA

KpuTtepuu ouenuBanus

IHoxka3zarenn
2 3 4 5
3HaTh: OCHOBBI OO0yuaromuiics OOyyaromuiics JEMOHCTPHUPYET OOyuarommiicst OOy4aromuiics IEeMOHCTPUPYET MOITHOE
MOJIEKYJISIPHON ACMOHCTPUPYET IMOJIHOE HEIOJIHOE COOTBETCTBUE 3HAHUN | IEMOHCTPUPYET COOTBETCTBUE CIICAYIOIIHX 3HAHHIA:

OpTraHMU3aIUuH KIETOK
pa3HBIX THUIIOB U

3¢ (EeKTUBHBIE METOBI UX
KYJIbTUBUPOBAHHS

OTCYTCTBUC UJIU
HCOOCTAaTOYHOC
COOTBETCTBHUE 3HAHMI

JlomyckaroTcst 3HaUUTEIIbHBIE
OIIUOKH, TIPOSIBISAETCS
HEJO0CTAaTOYHOCTh 3HAHMIH, 10
pAly oKa3aTtesen,
00y4aroUICs UCTIBITHIBACT
3HAYUTEINIbHbIE 3aTPyIHEHUS TIPU
OTIEPUPOBAHUY 3HAHUSIMU TIPU UX
MIEPEHOCE Ha HOBBIE CUTYAIINH.

JaCTHYHOC
COOTBETCTBUE 3HAHUU

YMETh: CO6J'IIO,Z[&TB ImpaBujia

o0ecrieueHus
0rno0e30macHOCTH

OOyuJaromumiics He yMeeT
WIA B HEJOCTATOYHOM
CTETIeHH yMEET

OOyuaromuiicsi  1I€MOHCTPUPYET
HEIOJIHOE COOTBETCTBHUE
CJIEYIOIIUX YMEHUM:

OO6yuarommiics
JEMOHCTPUPYET
YaCTHUYHOE
COOTBETCTBHUE
CIEAYIOUIUX YMEHUM.
YMeHus 0CBOSHbI, HO
JIOITYCKAIOTCS
HE3HAYUTEIbHbIC
OLIMOKHU, HETOYHOCTH,
3aTpyAHEHUS TIPU
aQHAJIUTUYECKUX
orepanusx, nepeHoce
YMEHHI Ha HOBBIE,
HeCTaHJapTHbIC
CUTYallUH.

OOby4aromuiicst IeMOHCTPHUPYET MOTHOE
cootBeTcTBHE yMeHUH. CBOOOTHO
onepupyeT NpuoOpPEeTCHHBIMU YMEHHSAMH,
NPUMEHSET UX B CUTYalHUsX TOBBIILICHHON
CJIO’KHOCTH.




BJIA/IeTh: METOAAMU
aHaJIN3a ISl OLEHKH
[IOKa3aTesIed KauecTBa
KJIETOYHBIX KYJIBTYDP WIH
IIPOJyKTOB

OOyyaromuiics He
BJIAACCT UJIU B
HEJIOCTaTOYHOH CTEeTeHH
BJIaJICET MPHEMaMu
paboThI

OOyuaromuiics Biajeer
npuemMamu paboThl
OOyuaronuiicst UCTIBITHIBAET
3HAYUTEIIbHbIE 3aTPyIHEHUS TIPU
IIPUMEHEHNN HaBBIKOB B HOBBIX
CUTYaLUsX.

OO6yyaromumiics
YaCTUYHO BJIaJICET
npuemMamMu paboThl
HaBriku ocBOCHEI, HO
JIOITY CKaI0TCA
HE3HAYNTEIIbHBIC
OIMOKH, HETOYHOCTH,
3aTpyAHCHUS TIPH
AHAIMTUYCCKHX
omnepauusix, nepeHoce
YMEHUI Ha HOBBIE,
HECTaHJapTHHIC
CUTYaI1H.

OOyuaromuiics B MOJHOM 00beMe
BIIajeeT IpueMamMu padoThl

I1K-8 - ITK-8 - cioco0HOCTBIO padoTaTh ¢ HAYYHO-TeXHUYeCKOoil nH(popManme, HCN0Jb30BaTh POCCUIICKHI H MeKIYHAPOIHBII ONBIT B
npo¢eccCuOHAILHOM AeITeJIbHOCTH

KpuTtepuu ouennBanus

IHoka3zarenn
2 3 4 5
3HaTh: OCHOBBI O6yuaromuiics OOGyuaromnuiicsi 1€MOHCTPUPYET OOyuaromuiics O6yuaromuiicss JEMOHCTPHPYET MOJTHOE
MOJIEKYJIIPHOU AEMOHCTPUPYET IIOJIHOC HETIOJIHOE COOTBETCTBUE 3HAHUM JEMOHCTpPHUPYET COOTBETCTBHE CIEYIOIINX 3HAHUM:

OpraHu3aIiH KJIETOK
pa3HBIX TUIIOB U

3¢ (EeKTUBHBIE METOBI UX
KYJIbTUBUPOBAHHS

OTCYTCTBUC UJIU
HEOOCTAaTOYHOC
COOTBETCTBHUE 3HAHMI

JlomyckaroTcst 3HaUUTEIIbHBIE
OLIMOKH, MPOSIBIISIETCA
HEJOCTAaTOYHOCTh 3HAHMI, 10
pAlly moKa3aTesiei,
00y4aroUICs UCTIBITHIBACT
3HAYUTEINIbHbIC 3aTPYyIHEHUS TPU
OMEePUPOBAHUHU 3HAHUSMU TIPH UX
MEPEHOCE Ha HOBBIE CUTYAIIUH.

YaCTH4YHOC
COOTBETCTBHE 3HAHUU

YMETH: CO6J'IIO,Z[8,TB ImpaBujia

o0OecrieueHmst

OOyuaromuiics HE yMeeT
WIM B HEJAOCTaTOYHOU

Obyyarommiics
HETIOIHOE

ACMOHCTPUPYCT
COOTBETCTBHC

OO6yuaromuiics
JIEMOHCTPHPYET

OOyyaromuiicss AEMOHCTPUPYET TTOTHOE
cooTBeTcTBHE YMEHUH. CBOOOTHO
OTIEpUPYET MPUOOPETCHHBIMI YMCHHUSIMU,




0ro6e30IacHOCTH

CTCIICHU YMECT

CJIEYIOLIUX YMEHUM:

YaCTUYHOE
COOTBETCTBHE
CIIEYIOIIUX YMEHUM.
VYMeHus: 0CBOCHBI, HO
JIOITY CKaI0TCA
HE3HAYNTEIIbHBIC
OIMOKH, HETOYHOCTH,
3aTpyAHCHUS TIPH
AHAJTUTUYECKUX
oTiepaImsX, IepeHoce
YMEHUI Ha HOBBIE,
HECTaHJapTHHIC
CUTYaI1H.

MIPUMECHACT UX B CUTYallUAX TTOBBIIICHHOH
CJIOKHOCTH.

BJIAIETh: METOJIAMU
aHaan3a g OLEHKHU
oKa3aTeJIer KauecTBa

KIICTOYHBIX KYJIBTYP WU

IIPOJIyKTOB

OO0yuarommiicst He
BJIaJEET WIH B
HEJOCTATOYHOH CTEIICHU
BIIaJIeET MIpUeMaMu
paboThI

OOyuaromuiicst Biaieet

npueMaMu paboThl

OOyuaromuiicst HICTIBITHIBACT
3HAYUTENbHBIC 3aTPyIHEHUS TIPU
MIPUMECHECHNY HaBBIKOB B HOBBIX

CUTyalusiXx.

OO6yuarommiics
YaCTUYHO BIAJCET
npuemMamu paboThl
HaBbiku 0cBO€HBI, HO
JIOTTY CKAIOTCS
HE3HAUYUTENbHbIE
OIMIMOKH, HETOYHOCTH,
3aTpyAHEHUS IPU
AHATTMTHIECKUX
onepanusx, nepeHoce
YMEHHUI Ha HOBBIE,
HECTaHJapTHBIC
CUTYaITUH.

OOy4aroIuiics B MOJIHOM 00beMe
BIIajieeT IpueMamMu padoThl

[1K-8a - B1ajieHreM OCHOBHBIMU METOIaMH M MIPUEMaMH MPOBEICHUS SKCTICPUMEHTAIIbHBIX HCCIICIOBAHU B CBOEH PO eCCHOHAIBHON 00J1acTH

IToka3aTenn

KpuTtepuu ouenuBanus

4




3HaTh: OCHOBEI
MOJIEKYJISIPHOM
OpraHU3aly KJIETOK
Pa3HBIX TUIIOB U

3¢ (eKTUBHBIE METOABI UX

KYJIbTUBHPOBAHUS

OObyuaromuiics
JEMOHCTPUPYET MOTHOE
OTCYTCTBHUE WIH
HEJI0CTaTOYHOE
COOTBETCTBHEC 3HAHHI

OOyyaromuiics JEMOHCTPUPYET
HETIOJIHOE COOTBETCTBUE 3HAHUI
JonyckaroTcst 3HaUUTENbHbIE
OLIMOKU, MPOSIBIISIETCA
HEJOCTAaTOYHOCTh 3HAHUH, 1O
pAlly moKa3aTeseu,
00y4aroIUICs UCTIBITHIBAET
3HAYUTEIbHBIC 3aTPYIHCHUS IPU
ONEPUPOBAHUHU 3HAHUSMU ITPU UX
[IEPEHOCE HAa HOBBIE CUTYALINH.

OO6yyaromumiics
JEMOHCTPUPYET
YacTUIHOE
COOTBETCTBUE 3HAHUU

OOy4aromuiicst IeMOHCTPHUPYET TTOTHOE
COOTBETCTBHUE CIICIYIOUINX 3HAHUM:

yMeTh: COOJI0IaTh MTpaBuiia

obecneueHus
0no0e30macHOCTH

OO0yuarommiicsi He yMeeT
WIX B HEIOCTATOYHOH
CTCTICHH yYMEET

OOyuvaromuiics JE€MOHCTPHUPYET
HETIOJIHOE COOTBETCTBHUE
CHEAYIOIIUX YMEHUM:

OO6yuarommiics
JEMOHCTPUPYET
JaCTUYHOE
COOTBETCTBHUE
CIEAYIOIIUX YMEHUM.
YMeHus 0CBO€HbBI, HO
JIOTTY CKAIOTCS
HE3HAYUTEIIbHBIC
OIMIMOKH, HETOYHOCTH,
3aTpyAHEHUS IPU
aAHAITMTHYCCKUX
onepalusx, nepeHoce
YMEHUI Ha HOBBIE,
HECTaHJapTHbIE
CUTYaITiH.

OOyuaromuiicst JEeMOHCTPUPYET TIOITHOE
cooTBeTcTBUE YMeHU. CBOOOIHO
OnepupyeT NpUoOPETCHHBIMU YMEHUSAMH,
MPUMEHSIET UX B CUTYAIIUSAX MOBBIIICHHOM
CJIO’KHOCTH.

BJIAJIETh: METONAMU
aHaJIn3a AJIs1 OICHKU
IoKa3aTejieil KadecTBa
KJIETOYHBIX KYJIBTYp WIH
MIPOTyKTOB

OO0yuaromuiicst He
BJIaICCT UJIN B
HEJOCTAaTOYHOM CTEIIEHU
BJIacCT HpI/IeMaMI/I
paboThI

OOyuaromuiicst Biaieet
npueMaMu paboThl
OOyuaromuiicst HICTIBITHIBACT
3HAYUTEINbHBIC 3aTPYyIHEHUS TIPU
MIPUMEHEHNU HaBBIKOB B HOBBIX
CUTYaIUsX.

OO6yuarommmiics
YAaCTUYHO BIIAJICET
npueMamu paboThI
HaBbIku 0CBOCGHBI, HO
JIOTTY CKaIOTCS
HE3HAYUTEIIbHBIE
OIIMOKHU, HETOYHOCTH,

OOy4aroIuics B MOJIHOM 00beMe
BIIajieeT MprueMaMu paboThI




3aTpyAHEHUS IIPU
AHAJMTUYECKUX
onepauusx, NepeHoce
YMEHUI Ha HOBBIE,
HECTaHJapTHbIE
CUTYaIH.




Meroanyeckue peKOMEHJANUH 10 HANMCAHUIO, TpeOOBaHUS K
0()OpMIIEHHIO OTHYETOB M0 JIA00OPATOPHBLIM padoTam

JlabopatopHass paboTa moapa3ymMeBaeT CaMOCTOSTEILHOE BBIMOJHECHUE
CTYJIEHTOM (TpYIION CTYJEHTOB) MPAKTUYECKUX ACHCTBUI MO ONPENEIEHHON TEME,.
Llenr BBINOJHEHUS M HAMNKMCAHUS OTYETa MO JIAOOPATOPHO paboTe — MPUBUTHE
CTYJICHTY HaBBIKOB JOKYMCHTHPOBAHUS JEHCTBHA M TPEACTABICHHUS COOpPaHHBIX
MartepuajioB U (aKTOB B COOTBETCTBUM C TPEOOBAHUSMH, MPEIBABISIEMBIMU K
OoTYeTaM.

B oTyeTe 10KHBI OBITH TPEACTABICHBI:

- Ha3BaHUE U HOMEP JTaOOpPaTOPHOI padOTHI;

- Tema 1 akTyabHOCTb (/IS UETO HYKEH JJAHHBIA METO/);

- BBeJIcHHE (OOBACHSIETCS MPUHIIMIIOB METO/Ia; €€ 3HAYUMOCTh, aKTyallbHOCTh;
YKa3bIBAIOTCA 1€ M 3aJa4d MUHU-HUCCIEAOBAHHS; MOTYT OBITh TEPEUNCIICHBI
HEKOTOPbIE UCTOYHUKHN HH(POPMAIIHH );

- OCHOBHAs 4YaCTh: OTPaKEHBI JACHCTBUS MO IOCTUKEHUIO MTOCTABJICHHBIX 3a/1a4,
3a()MKCUPOBAHBI PE3yJIbTAThI, BHIMOIHEHBI HEOOXOIUMbIE PACUETHI;

- 3aKJII0YeHUE (KpaTKue BBIBOJIbI);

- CHHMCOK HCIOJIb3yeMOW JUTEpaTyphl (CHUCOK O(OpPMIISIETCS ClEeAYIOIUM
obpazom: @.1.0. aBTOpa; Ha3BaHKHE paOOThI; MECTO U TOJl U3/IaHUS).

Mpudt: Time, 14 nr. Mexctpounsiit uaTepBait: 1,5. A6zam: 1.25 (wum 1,27).
BripaBHuBanue TekcTa: no mupuse. [lepeHoc: aBTomaTH4eCcKui.

Kpurepun onenkmu:

1) OueHkoil «OTJIMYHO» OIlIEHUBAaeTCs paboTa, B KOTOPOW COONIOACHBI
cienyrome  TpeOoBaHUsA: O00OCHOBaHAa  aKTyalbHOCTh  WM30paHHON  TEMBI;
CaMOCTOATENILHO BBITIOJTHEHA MPAKTHYeCKash 4YacTh, AKKypaTHO 3a(UKCUPOBAHBI
pe3yNbTaThl, MPOBEJACHBI PACUYEThl W CICIAHBl BBIBOABI, COOJIOJICHA JIOTUYECKAS
CTPOMHOCTH paboOThI; COOMIOAECHBI Bce TpeOOBaHMS K OOPMIICHHIO U CPOKaM CIayu
OTYeTa.

2) OueHkoO# «XOpoIIo» OlIEHUBAeTCs jJabopatopHas paboTa, B KOTOpOH: B
OCHOBHOM CaMOCTOSITEJIbHO BBINIOJIHEHA MPaKTUYECKasl 4YacTh; €CTh HEJOCTATKU B
opopMJIEHUM U pacuyerax, BBIBOJbI CHOPMYIHPOBAHBI HEAOCTATOYHO IOJIHO;
HEJO0CTATOYHO UCIOJIb3YETCs] HayYHasi TEPMUHOJIOTHS; OTYET ClIaH HE BOBPEMSI.

3) OueHKa «yJOBJIETBOPUTEIHHO» BBICTABISETCS MPU YCIOBUU: MUHUMAJIbHOE
ydacThe B TMPAKTUYECKOM YacTH; pe3yJbTaThl HE 3a(UKCUPOBAHBI, ONIMOKU B
pacyerax; MMEIOTCS CYIIECTBEHHbIE HEIOCTaTKU B OMOPMIICHMM, OTYET CIaH HE
BOBpEMSL..

4) OneHKa «HEYJIOBIETBOPUTEIHLHO» BBICTABIAECTCS TOTJA, KOrja: a) padoTa
HE BBINOJIHEHA; 0) OTUYET HE CAaH WJIM COCTABJICH HE CAMOCTOSITEILHO (CIHMCaH).



[ITxanbl OEHUBAaHUS PE3YJIBTATOB MPOMEKYTOUHON aTTECTAMU U UX ONMCAHHUE:

dopma NpPoOMeKYTOUHOIM aTTecTaAIlUN: 3a4eT.

[TpomexxyTouHas aTTecTarus oOydaromuxcs B Gopme 3auéra MPOBOAUTCS 10
pe3ynbTaTaM BBIIOJTHEHUS BCEX BHJAOB YyYeOHOH pabOThI, MPEITyCMOTPEHHBIX
y4eOHBIM TUTAaHOM TI0 JAHHOW IHUCHUILIMHE (MOYJI0), TP STOM YUYUTBHIBAIOTCS
pe3ynbTaThl TEKYIIET0 KOHTPOJSI YCIEeBaeMOCTH B TeueHue cemectpa. OleHka
CTCTIICHU JIOCTMO)KCHHS OOYYaOIMMHUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYYCHHS I10
IUCIHILTAHE (MOJIYJI0) TPOBOJIUTCS TMPETNOoJaBaTeieM, BEAYIIMM 3aHATHS TI0
JTUCIHILTNHE (MOIYII0) METOJOM DKCIIEPTHOH oneHkH. [1o mToram mpoMexKyToqHOH
aTTeCTallMy MO JUCIMIUIMHE (MOMIYJII0) BBICTABISIETCS OIEHKA «3aYTCHO» WIH «HE
3aUTEHOY.

K npomesicymounou ammecmayuu  OONYCcKarOmcsi MoONbKO — CMYyOeHmul,
BbINOJHUBUIUE BCE BUObL YUeOHOU pabombl, npedycMompeHublie paboyel npoespammon
no oucyunaune «Kynomusupoeanue Kiemox pacmeHuil U HCUOMHbvIX» (YKa3vleaemcs
YMoO UMEHHO — HPOWIU NPOMEINCYMOYHBIL KOHMPOTb, GLINOJHUNU 1AOOPAMOpHbLLE
pabombwi, 8blcmynuIU ¢ O0KIA00M U M.0.)

HIxana
Onucanue
OlleHUBaHUS

BeimonHensl Bce Buabl y4eOHOH paboThl, NpPEeayCMOTpPEHHBIE Y4YeOHBIM
wi1aHoM. CTyZeHT AEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHHI, HaBBIKOB
NPUBEJCHHBIM B TaOJHMIaX TOKa3aTeiel, OMepupyeT NPHOOPETCHHBIMU
3auTeHo 3HAaHUSMH, YMEHUSMHU, HABBIKAMH, IPUMEHSAET UX B CUTYallUSAX MOBBIILIEHHON
cnoxkHoctu. IIpu 3TOM MOTryT OBITH JIONYyIIEHBI HE3HAYUTEIbHBIC OIIUOKH,
HETOYHOCTH, 3aTPYJHEHUS IIPU aHAJIUTHUECKUX OIepalusixX, IepeHoCce 3HaHUM
Y YMEHUI Ha HOBbIE, HECTaH/IaPTHBIE CUTYaIUH.

He BbimosiHeH onuH win Oojiee BUAOB y4eOHOH pabOTHI, MperyCMOTPEHHBIX
yueOHbIM M1aHoM. CTYACHT AEMOHCTPUPYET HEIOJIHOE COOTBETCTBUE 3HAHUM,
0 YMEHUH, HaBBIKOB IMPHUBEICHHBIM B TAOMUIAX MOKa3aTeJeH, IOIyCKaroTCs
© 3RO S paunTenbhbie OLIMOKHU, MPOSABISAETCS OTCYTCTBUE 3HAHUHM, YMEHUH, HAaBBIKOB
0 psily TIOKa3aTese, CTYJIeHT UCIBITHIBAET 3HAUUTEIbHBIC 3aTPYTHEHHUS TIPH

ONCpUpPOBaHUHU 3HAHHUAMU U YMCHUAMMU IPU UX NICPECHOCC HA HOBBIC CUTYyallHH.

@oHIbI OLEHOYHBIX CPEACTB MpeACTABJEeHbl B NpWiIokeHun 1 k padoueit
nporpamme.



ITpunoxenne 1 k
paboueit mporpamme

MUHUCTEPCTBO HAVKU U BBICIIIEI'O OBPA3OBAHUSA POCCUVICKOW ®EIEPAIIN
®EJIEPAJILHOE FOCY JIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHUE BBICIIIEIO OBPA3OBAHUS

«MOCKOBCKHUM MOJIUTEXHUYECKUU YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

Hanpagsnenue noarorosku: 19.03.01 buorexnonorus
OII (npoduiip): «bruorexHonorus»

dopma o0yueHus: 3a04Hast

Bun npodeccroHanbHOM AEATENBHOCTH: HAYYHO-HUCCIIEI0BATEIbCKAS
Kadenpa: Xumbmorex

POH/I OHEHOYHBLIX CPEJICTB

MO JUCHUILJIUHE

«KyJbTHBHPOBaHME KIETOK PACTEHUH U )KMBOTHBIX)

Cocrasg: 1. [TaciopT ¢oHIa OLIEHOYHBIX CPEICTB

2. OnucaHue OLCHOYHBIX CPEJCTB:

CocTaBuTeIN:

K.0.H. Kamuonckasa A.M.

Mockaa, 2021 rox



Tao0muua 1
NMOKA3ATEJIb YPOBHA COPOPMNPOBAHHOCTHU KOMI'IETEHLII/IVI

«KynbTUBHpPOBaHNE KJIETOK PACTEHUN U KUBOTHBIX)
OI'OC BO 19.03.01 «buoTexHOoI0THs»
B mpotiecce ocBoeHUs JaHHOM TUCIUIUIMHBI CTYACHT (DOPMUPYET U IEMOHCTPUPYET CIIeAYIOIINe
001LIeKYJILTYPHbIE KOMIETEHIMH:
KOMIIETEHIIUA [l'[epeqem, KOMIIOHEHTOB Texnosiorua |@opma Crenenun ypoBHeil 0CBOCHHS
NH- DOOPMYJINPOB- (GopMUpPOBAH (OUEHOYHOr0 [KOMIETeHIU
JEKC KA us cpeacrBa*®
KOMIETEeHIH
171
OIIK-2 (cnocoOHOCTEIO U BHATh: JlaGopaTopnas YO, IBa3oBbIii ypoBeHs
FOTOBHOCTBIO ® ba3bl TaHHBIX paboTa, /1, - CIOCOOEH TPaMOTHO HCIIOJIb30BaTh
MCIIOJIb30BATh OMOTEXHOJIOTHYECKON camocrosarens K, OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
OCHOBHBIC 3aKOHbI UHPOPMAIMHU U KIETOYHBIX [Has pabora,  [K/P, JICLIHILIME B IPO(ECCHOHATbHOI
CCTCCTBCHHOHAYTHBIX KOJUIEKIIAH T, nesitensHOCTH, [IOBBINIEHHBIH YPOBEHD
AUCHHTLITAH o B yMeTL: PT - CHOC06CH OPUMCHATH MCTOABI
HpO(bCCCI/IOHaI[BHOI/I ° P MAaTEMATHYCCKOI'0 aHajIn3a U MOACTIMPOBAHUA,
ACATEIBHOCTH, accHITHIBATE 1 TCOPETUUCCKOI'0 U OKCIICPUMEHTAJIILHOT'O
PHMEHSTD METOIEI TUTAHUPOBATH MOCTAHOBKY s
MaTeMaTHYECKOTO 9KCIICPUMEHTOB, ’
aHaIn3a u BJAA€Th:
MOJIETTUPOBAHMS, METOJIaMHU CTaTUCTUYECKOTO
TEOPETUYECKOTO u aHaM3a pe3ynbTaToB
PKCIICPUMECHTAJIILHOT'O 61/10 JIOTUYECKUX
ACCIIEI0BAHNA, HUCCIIENOBAHNAN A
RATIN AU METOTOR 1




MMOCEBHOM J03bI U TTPOTHO3bI
pocra
BJIAIETD:
IMCTOJAaMU KIIOHUPOBAHUA aATC3UBHBIX
1 CYCIICH3UOHBIX HHHHﬁ, aHaJIn3a
IBBIICJICHHBIX KJIOHOB

K-8  |cnocoonocmo 3HATD: JlaGoparopnas [YO, [a3oBblii ypoBeHnb
pabomams ¢ uayuno- | llpaBuna acentuueckoil paboTsl BpaboTa, /1, FBJIaJICCT HABBIKAMU PAOOTHI C OCHOBHBIMU
mexHu4eckou YHCTHIX TOMEIICHUSX; camocrostens K, 0a3amMu TaHHBIX OMOJIOTMYECKOi
ungopmayuetl, —OCHOBHBIE ~ BHUJABI  KJIETOYHBIXHAs paboTa K/P, MH(POPMAITUU B paMKaX CHEIHATLHOCTH;
UCNOIL3068AMb KyJIbTYD T, - 0CO3HAET HeOOXOIUMOCTD MTOBBIIICHHS
poccutickuu u lIlocynry u  peareHTBl i PT KBTM(DUKAIIMHA U CAMOCTOSITEITLHOTO
MeHcOYHaApOOHbLIL KYJIbTYpajabHON pabOTHI. OBJIQJICHHS 3HAHUSMH B 00J1aCTH
onwvim 6 [YMeThb: npohecCHOHATLHOM e TEIBHOCTH.
npod)eccuoyaﬂbyoﬁ pa6OTaTB C Hay‘-IHO-TeXHI/I‘-IeCKOﬁ
OessmenbHoCmu MHpopManren [[loBbINIEHHBIH YPOBEHb
BJIA/IETh: -BIIaJIceT ~ METOJaMH W TPUHIUIAMHU
HaBbIKOM HCIIOJIb30BAHMA npuoOpeTeHus, HCIOJIb30BAHUS u
POCCHICKOTO U MEKTYHAPOIHOTO OOHOBJIEHHUS CITELIMAIbHBIX 3HAHU;
OIIbITa B IPO(ECCHOHAIBHOM -BJIQJICET Pa3HBIMU crioco0aMu cOopa,
ACATEIIBHOCTH 00pabOTKHU M TIPEICTABIICHUS
OMOTEXHOIOTHYECKON HH(OpMaIuy;
IIK-8a |Braoenuem 3HATD: JlaGoparopnas [YO, [ba3oBbIil ypoBeHb
OCHOBHBIMU e (OO0JyacTu 1 0COOEHHOCTH pabora, U1, ~BJIa/IE€T HaBbIKaMU PaOOTHI C OCHOBHBIMHU
memooamu u MPUMEHEHUS KIIETOYHBIX camocrostens K, 0a3amu TaHHBIX OMOJIOTHYECKOI
npuemamu TEXHOJIOTHI B MeIUIIMHE,  [Has paboTa K/P, MH(POPMAITUK B paMKaX CHEIHATLHOCTH;
npoeedenus BETEPUHAPUH, AT POHOMHH, T, - 0CO3HAeT HeOOXOIUMOCTD MOBBIIICHHS
OKCNEepUMEHMANIbHBIX  [yMEeTh: PT KBTH(DUKAIIMHA U CAMOCTOSITEIILHOTO
uccnedosanull 8 ceoell ¢ KylnbTUBUPOBATH MEPBUYHBIE OBJIaICHHS 3HAHUSMH B 00J1aCTH
npogeccuoHanbHou U TIepPEBHUBAEMbIE KIIETOUHbIE npohecCHOHATLHOM e TEIIBHOCTH.
obracmu JTUHWH, JIEJIaTh PACUEThI

[[loBbIIEHHBIN YPOBEHD

- BJIaZIcET HaBbIKAMU TUIAHUPOBAHUSA U
00pabOTKK Pe3yIbTaTOB SKCIIEPHIMEHTOB B
001acTu OMOTEXHOIOTHH.

**_ CokpauieHus: popM OIICHOYHBIX CPEICTB CM. B TpuiioxkeHun 2 k PIT.




ITpunoxenue 2
K pabodeii mporpaMme

Hepeqem, OLCHOYHBIX CPEACTB I10 JUCIHUIIJIHHE «Ky.]IbTI/IBI/IPOBaHPIe KJIETOK paCTeHI/Iﬁ H )KUBOTHBIX)»

HaunmenoBanue
Ne
oc OIIEHOYHOT'O Kparkas XapaKTepUCTUKA OLCHOYHOTO CPEACTBA [IpeacraBnenue ouenoyHoro cpeactsa B @OC
CpeJICTBa
CoBMecTHas! 1€ATeIbHOCTh TPYMIIbI O0YYaIOUUXCA U MeAarorndeckoro
TaGobaToDHas paboTHHKA noj yIpaBJICHUEM I1E€arornYecKoro
PaTop pabOTHHKA C TENbI0 pEeHIeHUs YYEOHBIX U TPO(ECCHOHATBHO - .
1 pabota . Otuer o nabopatopHoit pabore
(JIP) OpPUEHTUPOBAHHBIX  3aJa4  IyTeM  MOJCIHUPOBAHUS  peaJbHOMI
DKCIIEpUMEHTAIBHOM  3axaun.  [lo3BosiieT  OLlEHMBATh  yMEHHUE
QHAJIM3UPOBATh U PEIlaTh TUIIHYHBIEC MTPO(ecCHOHANbHBIC 3a/1a4H.
KonTponbaast pabota (CpeICTBO MPOBEPKH YMEHUW MPUMEHSTHh MOJTYYCHHBIC 3HAHUS IS .
4 KoMmieKT KOHTpOIBbHBIX 33JJaHUN 110 BapUaHTaM
(K/P) pELIeHMs 3a1a4 ONPEACIICHHOIO TUIIA 10 TEME WIH Pa3Jeity
PaGouas TeTpah JnmakTruaeckuii KOMIUIEKC, TpeAHAa3HAYEHHbIA IS
5 (PT) CaMOCTOSITENIbHON pabOThl 00YYarOIIErocst U MO3BOJISIOLINM OLIEHUBATh O6pasernt paboueit TeTpaau
YPOBEHb YCBOEHUS UM Yy4eOHOT0 MaTepHuaia.
Joxra [TponyxT CaMOCTOATEIbHOMN paboThl
KJI . .
3 o0 6me§1,/1e CTY/AEHTA, IPEICTABIAIOMINN COOO MyOMUYHOE  BBICTYIUICHHE T10 TeMbl 10KIIA0B,
(J1C) [PEACTABICHUIO TOJYYEHHBIX PE3YJbTATOB PEIICHHUS ONpPeNeIEeHHON co00IIeHn

y4e0HO- IPaKTHYECKOM, YIeOHO-UCCIIeIOBATEIbCKON WIIM HAYYHOU TEMBI




VYceTHBII onpoc

CpelncTBO KOHTpOJIS, OpraHM30BaHHOE Kak cleluaibHas Oecena
Me1arornyeckoro paboTHUKA ¢ OOydYalOMIMMCS HA TEMbl, CBSI3aHHBIE C

Bomnpocs! o

9 coOece/loBaHUE, M3y4acMOW UCUHUIUIMHON, W PACCUMTAHHOE Ha BBUSICHEHHE O0BeMa
o TeMam/pa3zziesiaM JUCIUIUIMHEI
(YO) 3HaHUN 00yuaroIerocs 1o ONpPEeICHHOMY pasJiely, TeMe, IpodiieMe U
T.11.
Tect Cucrema CTaHIapTU3UPOBAHHBIX 3aJIaHHM, [103BOJISIOILAS
11 (T) aBTOMAaTU3UPOBATh IMPOLEAYPY HU3MEPEHHUs @DOHJ TECTOBBIX 3aaHUI

YPOBHSI 3HAHUW W YMEHUHN 00yJaroIierocs.




7. YueOHO-MeTOANYecKOe U HH(POPMALIHOHHOE o0ecriedeHHue TUCHMILIMHBI.

a) OCHOBHAaf JiMTEparypa:

1. ®PEIIHN P.A. KynsTypa >XMBOTHBIX KJIETOK. IIpakThueckoe pykoBOJCTBO.M.,
bunowm, 2017

2. Ilunaes TI'.Il., Ilonsuckas I'.I'., bmuaoBa M.M. wu gp. «Kierounas
ouorexHomorusin2011. YueOHoe mocobme. YMO Texnudeckas ¢usuka. M3a-Bo
CIIoI'T1y.

0) 1OMOJIHUTE/IbHAS JIUTEepaTypa:

1. Ansbeprc b. uw ap. OcCHOBbI MOJEKYISIpHOM  OHOJOTHH  KJIETKU.M.,
bunoM:naboparopust 3Hanui, 2015.-768c.

2. Knerku no Jlbrouny. /JI.Kaccumepuc u np.; nep.2-ro auri. Wzn. M., Jlaboparopus
3HaHuii, 2016. 1056¢,

3. Meroas! KynbTuBUpOBaHMs KieTok. oA pen. I'.I1. ITunaeBa,2010. cOopHUK cTaTei.
H3n-Bo CIIOITIY

B) IPOrpaMMHOe odecrnevyeHne 1 HHTePHET-PeCcypPChl:
[IporpamMmmHoOe oOecrieueHre He TIPEeTyCMOTPEHO.
HNHTepHeT-pecypchl  BKIIOYAIOT  Y4eOHO-METOAMYECKHE  Marepuaibl B
AJICKTPOHHOM BHJIE, IIPEJICTABIICHHBIC HA caiiTe B pa3aeie «bubamorexa»
(http://lib.mami.ru/ebooks/).
BapuaHTbI KOHTPOIBHBIX 33JaHUN MO TUCUUILIMHE MTPEACTABICHBI HA CANTaX:
http://i-exam.ru, _http.// fepo.ru.

8. MarepuaabHo-TeXHHYECKOE O0ecnevyeHue I CIUIIHHbI.

Jlexunonnas aynuropus kadenpsr « Xumouorex» Ne5504. 115280, r. Mockaa,
yi. ABro3aBojckas, 1. 16 ctp. 1. OcHamenue: CToiibl yaeOHBIC CO CKAMbSIMH,
ayIUTOpHAs J10CKa, MYJIbTUMEAUNHBIN KOMILUIEKC (IEPEHOCHOUN NPOEKTOop,
HOYTOYK). PabGouee mecTo mpemnomaBaTesns: CTOM, CTYI.

Jlabopatopust kadenpel «Xumbuorex» AB5204. 115280, r. Mocksa, yi.
ABto3aBojickas, 1. 16 ctp. 1. OcHamenue: JlaGopatopHble CTOJIBI, BBITSXKHOU
mKkad, JaMUHApPHBIA OOKC JUISL  CTePUIIBHBIX PpabOT, MHUKPOOUOPEAKTOP
Homunculus, MmoOunbHasi KoMIIpeccopHas CTaHIUs, IeHTpUudyra MeauluHCKas
nabopaTtopHas, Becbl aHanuTuyeckre Ohaus, BbICOKOCKOpOCTHOH 1mielikep MPS-
1, muauporatop Bio RS-24, mununieatpudyra MicroSpin, BHICOKOCKOPOCTHAS,
MuHuLeHTpudyra-soprekc  MicroSpin FM-2400, nepcoHalIbHbIN BOPTEKC IS
npoOupok V-1 plus, mpoToUHbBIN OaKTepULIUIHBIN perupKysaTop Bo3ayxa UVR-
M, pH-metp crammonapubiii FE20- kit, porop R-2 mis aByx 96-myHOUHBIX
IJIAHIIETOB, POTOP C AJIOMUHHUEBBIMHU afanTopamMud Ha 6 mect mua 50 wmu
npobupok, Tepmoctat CP-100 ¢ ¢yHKIMEH HarpeBa U OXJIAKIECHUS, TEPMOCTAT
mudposoit TDB-120 tumna “dry block”, repmomeiikep mis 2 ruanmero PST-
60HL c rperomieii KpbIKoi v maaT¢hopMon, X0I0IUIbHUKH.


http://i-exam.ru/
http://lib.mami.ru/ebooks/

9. MeToauyecKkue peKOMEHIAUUM AJIsl CAMOCTOATEIbHON padoThI CTYICHTOB

JMucuumnHa ««KyJabTUBUPOBaHUE KJIETOK PACTEHUHW UM KUBOTHBIX»)
npeaycMaTpuBaeT JIGKIIMM M NPAKTUYECKUE/JTa00paTOpHBIE 3aHATHS — KaXKIYIO
Henento. M3ydeHune NUCHUIUIMHBL 3aBEPIIACTCS 3K3aMEHOM. YCIEIIHOE H3Yy4YEHHUE
JTUCIUIUTMHBL TPeOyeT MOCEIIeHUsI JIEKINI, aKTUBHON PabOThl HA MPAKTHUYECKUX U
7a00paTOPHBIX  3aHATHUSX, BBIIOJHEHHMS YYEOHBIX 3aJaHUNl  MpernojaBaTes,
O3HAKOMJICHUS C OCHOBHOW U JOTIOJHUTEIBHOMN JTUTEPATYPOH.

[Tpu mOATOTOBKE K JICKITMOHHBIM 3aHSATUSM CTYJICHTAM HEOOXO0UMO:

nepes; OoyepeaHOM JeKIued HeoOXOAUMO MPOCMOTPETh IO KOHCIEKTY
Matepuan mnpeapiayme yexkuuu. IIpu 3aTpyqHEeHHSIX B BOCHPUSATUU MaTepuana
CleayeT OOpaTUThCS K OCHOBHBIM JIMTEPATYpHbIM UCTOYHUKAaM. Eciu pazoOpaThcs B
Marepuajie OISITh HE YyAaloch, TO oOparturech K Jekropy (mo rpaduky ero
KOHCYJIbTaIIMI) WJIK K TIPET0IaBaTEI0 Ha MPAKTUYECKUX 3aHATUSIX.

[TpakTuyeckue/nabopaTopHble 3aHATHS 3aBEPIIAIOT H3ydyeHHe Haubosee
BOKHBIX TeM Yy4eOHOW MUCHUIUIUHBL. OHM CIyKaT IS 3aKpEIUICHUS W3YYEHHOTO
MaTepualia, pa3BUTUS YMEHHMA U HAaBBIKOB MOATOTOBKU JOKJIAI0B, COOOIIEHUH,
NpPUOOPETEHHs] OIbITa YCTHBIX MYOJUYHBIX BBICTYIUICHHM, BEIEHUS JTUCKYCCHUH,
apryMEHTAallMd W 3allUThl BbIJBUIA€MbIX TOJIOKEHUW, HABBIKOB IPAKTUYECKOU
paboThl B  MHKPOOMOJIOTHYECKOW JabopaTopuu, a TakkKe [UIsi  KOHTPOJIS
MpenojaBareyieM CTENEHU TMOJTOTOBICHHOCTH  CTYJACHTOB IO  H3y4YaeMou
JUCLUTLIAHE.

[Ipy TOATOTOBKE K MPAKTUIECKOMY/ITa0OPATOPHOMY 3aHSTHIO CTYICHTHI
HMMEIOT BO3MOXKHOCTh BOCIIOJIb30BATHCSI KOHCYJIbTALIMSIMU MPENOJaBaTes.

[Ipy noOAroTOBKE K MPAKTUYECKUM/ITAOOPATOPHBIM 3aHSATUSM CTYJEHTaM
HEO00XO0IUMO:

NPUHOCUTHL C COOOM PEKOMEHJIOBaHHYIO IIpenojaBaTesieM JuTepaTypy K
KOHKPETHOMY 3aHATHIO;

10 O4YEpETHOTO MPaKTUYECKOT0/Ta00paTOPHOTO 3aHATHUS o
PEKOMEHJIOBAaHHBIM JINTEPATYpHbIM HUCTOYHHMKAM TpopaboTaTh TEOPETUUYECKHI
Marepual, COOTBETCTBYIOIIEH  TEMbl  3aHATUS; [OBTOPUTH  MPOBEICHHBIC
WHCTPYKTQXH 110 TEXHUKE O€30MacHOCTH;

B Hauaje 3aHATUH 3aJaTh MPENOJAaBaTEII0 BOMNPOCH MO MaTepuaty,
BBI3BABIIIEMY 3aTPyJHEHUS B €ro MOHMMAaHMM W OCBOCHHMHM NIpPHU PEIICHUU 3ajady,
3aIaHHBIX IS CAMOCTOSITEIILHOTO PEIICHHUS;

B X0JI€ CEMUHAapa JaBaTh KOHKPETHbBIC, YETKUE OTBETHI MO CYIIECTBY BOMPOCOB;

Ha 3aHSITUU JIOBOJUTH KAXKIYIO 3a/lauy JI0 OKOHYATEJIIbHOTO pelIeHUs,
JIEMOHCTPUPOBATh TMOHMMAHUE MPOBEACHHBIX pacyeToB (aHAIU30B, CHUTYallHil), B
cily4ae 3aTpyJIHEeHUN 00panaThCs K MPEnoiaBaTelto.

10. MeToanyecKkue peKOMEHIALMHA sl PENnoaaBaTe/ A

B xone neknuii mpernogaBaTelb U3araeT U pasbiICHAECT OCHOBHBIC, Hanbosee
CJI0’KHBIE TIOHSITUSI TEMBI, @ TAKXKE CBSI3aHHBIC C HEM TEOPETUUYECKUE U MPAKTUUECKUE
mpoOJIeMBbl, JaeT PEKOMEHJAIMK Ha IMPAKTHYSCKOE WJIM J1abOpaTOpHOE 3aHATHE H
yKa3aHHs Ha CAaMOCTOSITEIILHYIO padoTy.



CryzaeHTaMm, NPOMYCTUBIIUM 3aHATHUS (HE3aBUCHUMO OT MPUYMH), HE UMEIOIINE
MACbMEHHOI'O PELICHMS 3a/1a4 WK HE MOATOTOBUBIIMECS K JTAHHOMY IPAKTUYECKOMY
3aHATUIO, PEKOMEHIYETCS HE I03KE YeM B 2-HEAENbHBIM CPOK SIBUThCA Ha
KOHCYJIBTAllUIO K IIPEIOJABATEIII0 U OTUUTATHCS 110 TEME, U3YYaBIIEHCs HA 3aHATHU.
CtyaeHThl, HE OTYUTABIIUECS 10 KaXI0W HE MPOpabOTaHHON MU Ha 3aHITHUSIX TEME
K Hayalxy 3a4€THOM CecCuu, yIyCKalOT BO3MOKHOCTh IOJIYYUTh IOJIOKEHHBIE OAIIbl
3a pabOTy B COOTBETCTBYIOIIEM CEMECTPE.



Tpunoowcenue
CTpykTypa u coaep:kaHue I cHUIIMHBI « KyJbTUBHPOBaHME KJIETOK PACTEHHH M dKMBOTHBIX» 10 HAMPABJICHUIO

MOATrOTOBKH
19.03.01 «bHOTEXHOJI0TrMH»
(0axanaBp)
Buabl yuedHoit padoTsl, Dopm
? § é BRJIIOYasl CaAMOCTOATE/IbHYHO BI/II[])I CaMOCTOATEJILHOH paﬁoTbI bl
Paznen 2 % § padoTy CTyIeHTOB, CTY/1eHTOB arrecT
n/n 6 m 8 H TPYAOEMKOCTb B Hacax almumn

J [ I/C | J1a6 | CPC | KCP | K.P. | K.IL. | PT'P | Pegepar | Kip | D | 3

CeabMmoii cemecTp

BBenenne. OcHOBHbIE TEPMHUHBI U
1.1 | onpenesenusi. Ucropus pasBurus 7 1 1 4
KJIETOYHBIX TeXHOJIOTHIi.

BBoaHoe 3ansTHE 110 7

1.2 2 2
71a00paTOPHOMY TPAKTUKYMY
KyabTypanbHbie cpebl. 7

1.3 | Cyxue u srcuokue cpeowl. /Jobasxu. 3 1 2

IIpucomosnenue cpeo.

O0opynoBanue KyJbTYpPajJbHOIo | 7
Ooxkca. TpedoBanus K
1.4 | moMemeHUsIM. 4 1 2
Inan nabopamopnozo nomeweHusl.
Tpunyunsi 30nuposanus.

Jlabopamophas paboma | T

1.5 5 4
«Mukpockonus»

1.6 | OkpamnBanue KJIeTOK. | 7 6 1 4

PDuKcHpOBaHHbIE MPenapaThl.




Toozomosxka obvexmos 0ns
MuKpockonuu. Buowl kpacumeneii

1.7

Jlabopamopnas paboma
«Omnpenenenue uncna
JKU3HECTTOCOOHBIX KIIETOK»

1.8

Jlabopamopnas paboma
[IepeceB aare3nBHOM KYJBTYPHI .
Tpuncunanzanus

Pacuer motHOCTH TIOCEBA.

1.9

Jlabopamopnas paboma «Pabota c
MHOTOKaHaJIbHOM MUIETKOM.
[IpuroroBnenue cepuun
MOCIIEI0BATEIbHBIX Pa3BEeICHUI.

1.10

Jlabopamopnas paboma
«Tomyxunkue cpensl. [loacuer
BOE»..

10

1.11

Jlabopamopnas paboma «ONOTECTHI.
Onpenenenne OMOTOTUIECKON
akTuBHOCTH. [IpoTokon
MOCTAHOBKI

11

1.12

Pacuyersi U3MepeHn i
0M0JIOTMYeCKOll AKTHMBHOCTH Ha
KJIETOYHBIX KYJIbTYpax.

12

1.13

JlaGopaTopHas pabota
«OmnpeneneHne OMOIOTHUECKON

akTUBHOCTHU. PacueTns).

13




1.14

MeToabl acenTHKH.
Aemoxnasuposanue. Cyxoacap
Cmepunvnas Gurempayus
Jlabopamopnas paboma
Ilooecomoska nocyost ons
cmepuauzayuu

14

1.15

JleTekuysi KOHTAMUHAIIUU.
Muxkora3mMeHHas 1 BUpYCHast
KOHTaMHWHAIIHS.

15

1.16

Jlabopamopnas paboma
«Cenapayus Kniemox.
Lenmpughyeuposanue. Onpedenerue
JHCUBHECIOCOOHOCMU NOCTIe PAZHBIX
DEACUMOBY.

16

1.17

KpuoxoncepsupoBanmue.
Kpuonporexkropsl.
Burpudpukanus.
Jlabopamopnas paboma:
KPUOKOHCep8ayusl KNemox.

17

1.18

O030pHOE MPAKTUIECKOE 3aHSTHE.

18

(Dopma ammecmauuu

19-21

Bcero gacos mo nucrnumninae
BO BTOPOM CEMECTpe

72

64




