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Il. IlogcHuTEIBLHAA 3aIUCKA

2.1. O61acTh NPUMEHEHHS POTrPAMMBI
Kierounble OMOTEXHOJIOTMM HaXOASAT Bce Oojiee IIMPOKOE NPUMEHEHHE B
pa3HbIX 00JACTSIX OHOJOTMM W MEAUIMHBL. WX HCHOIB3YyIOT MPU PEUICeHUH Kak

o0IIeONOIOTUYECKUX ~ TpoOJieM,  TakuX, KaK  BBISICHCHHE  MEXaHH3MOB
mubdepeHniupoBkrn u npoimdepanuu, B3aUMOJCUCTBUS KIETOK CO  CPEIOH,
ajanTanyy,  CTapeHHWs, OWOJIOTMYECKOW  TIOJBWDKHOCTH,  3JIOKAY€CTBEHHOU

TpaHchopMaIi, TaKk ¥ YaCTHBIX MPAKTHYECKUX 3a]ad. MPOM3BOJCTBO BAKIIWH,
OMOJIOTUYECKH AKTHBHBIX BEIIECTB, JUArHOCTHKA M JICYCHHE HACIEICTBEHHBIX
3a00neBaHU, pa3MHOKCHHE  pPEIKUX  BUAOB. lIpuMeHeHME  KIIETOYHBIX
OMOTEXHOJIOTHM HE TOJIBKO MO3BOJISIET CHU3UTh CTOUMOCTh BBITIOJIHEHUS TAaKUX 337124,
HO ¥ CIOCOOCTBYET TIOBBIIIEHUIO KA4eCTBA IKU3HM YEJIOBEKa, YIIYUIICHUS
HKOJIOTUYECKON 0OCTAaHOBKH.

[Iporpamma HampaBiieHa Ha MPOGECCUOHANTBHYIO OPUEHTALUIO 00YYaroUuXCsl
B chepe OMOIOTHYECKUX CIICIIHATBHOCTEH.

2.2. HopmaTtuBHO-nnpaBoBas 0a3a pa3pa0oTKy U peaju3auiy NPOrpPamMMbl.

[Iporpamma pazpaboTaHa B COOTBETCTBHUU C

o ®denepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-®3 «0O06 o00pa3oBaHUU B
Poccuniickon @enepanuny;

e Cc npukazoM MuHucrtepcTtBa mnpocBenieHuss Poccuiickoit depepauun OT
09.11.2018 r. Ne 196 «OO06 yTBepXXIEHUH TOPAIKA OpraHM3alUH |
OCYIIECTBJICHUSI 00pa30BaTEIbHOW JAESITEIBHOCTH IO  JOIMOJHUTEIbHBIM
00111e00pa30BaTeNbHBIM IPOrPAMMaM;

e ¢ nucbkMoM MuHucTepcTBa 00pazoBanusi U Hayku PD ot 25.07.2016 Ne 09-
1790  «Pekomenmaumym 1O  COBEPIICHCTBOBAHHWIO  JONOJHHUTEIBHBIX
00pa3oBaTeNbHbIX MPOrPaMM, CO3JAHHMIO JETCKUX TEXHOMAPKOB, IIEHTPOB
MOJIOZIC)KHOTO WHHOBAllUOHHOTO TBOPYECTBA W BHEAPECHUIO HHBIX (PopM
IMOAIOTOBKM  JETEW W MOJOAEXKHM II0  IPpOrpaMMaM  HHKEHEPHOU
HaIPaBICHHOCTHY;

® C IIOCTaHOBJEHHEM [JIaBHOrO TOCYIapCTBEHHOTO CAaHUTApHOro Bpada PO or
04.07.2014 Ne 41 «O6 yrBepxknenuu CanlluH 2.4.4.3172-14 «CanutapHo-
SNUAEMHUOJIOTHUECKHE  TpeOOBaHUA K  YCTPOWCTBY, COJACPXKAHUIO H
OpraHu3aluu pexuma paboTHI o0pa3oBaTeIbHBIX OpraHu3aluii
JOTIOJIHUTEIBHOTO 00pa30BaHUsl IETE.

2.3. AKTYyaJIbHOCTD, IEJArOrHYECKas HeJ1ec000Pa3HOCTh MPOrpaMMBbl

AkTtyanbHOCTh mporpammbl  «Kierounas OuoTexHonorus» 00ycioOBIeHa
HEOOXOJUMOCTBIO TIOBBIIICHUSI MOTHMBAIlMM JIeTeil K BbIOOPY CHEIHaTbHOCTEN
€CTECTBEHHOHAYYHOTO0 NpO(uUis, COBEPUICHCTBOBAHUSA CHCTEMBI HEMpPEpPhIBHON
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MNOJTOTOBKA  OyAyHIMX  BBICOKOKBaJIM(PHUIIMPOBAHHBIX  KaJpoB,  0OO0JIaJa0IIUX
aKaJIEeMUYECKUMH 3HAHUSIMU U MPOodecCHOHATbHBIMM KOMIIETEHIUSAMU B 00JIacTU
OMOTEXHOJIOTHA.

HoBu3Ha nporpaMmsbl 3akit04aeTcs B MHTEIPUPOBAHUU COJIEP KAHUS, METOJIOB
oOyueHHsT W  00pa3oBaTENbHOW  Cpelbl, OOecrneyuBalolie  PaCUIMPEHHbIC
BO3MOXHOCTH JE€TeH W MOJIOJIE’)KM B MOJYYCHUHU 3HAHUS U3 PA3IMYHBIX oOsacten
HayKU U TEXHUKU B UHTEpakTUBHOM (hopme: «ccnenoBars — [elicTBoBaTh — 3HATh —
YMmerb». [Iporpamma npeanosiaraeT CO3JaHUE HUHTEPAKTUBHOTO 00OpPa30BaTEIBHOIO
MPOCTPAHCTBA JUI TMOTPYKEHHUSI OOYy4YaloIIMXCSd B HAYyYHYIO U HHXXEHEPHYIO
KyJIbTypy, Oaszupyercs Ha NPUHLMIIAX HWHHOBAIIMOHHOCTH, HAYyYHOCTH, HHTEpEca,
KauecTBa, JOCTYITHOCTH U IEMOKPAaTUYHOCTH.

OOpasoBatenbHas nporpamma «Kierounass OMOTEXHONOTUS» HHTETPUPYET B
cebe JOCTHKEHHS COBPEMEHHBIX HANpaBJICHUA HAyKd M TEXHUKM B 00JacTu
Ouonoru M OWMOTEXHOJIOTUU. 3aHATUS 1O JaHHOM IporpaMMe O0O0ecleYMBaIOT
oOy4aroluMcsi BO3MOKHOCTh TOJYYUTh MEPEOBbIE 3HAHUS B 00JACTH KIETOYHOU
OMOJIOTHH, KYJbTUBUPOBAHUS PACTUTEIBHBIX M KUBOTHBIX KJIETOK Ha MUTATEIbHBIX
cpelnax, NpPaKTUYECKWE HaBBIKM pabOThl HAa PA3NIUYHBIX BHJIAX COBPEMEHHOIO
o0Opy/lOBaHus,  YMEHUE  IUJIAHUPOBAaTh M  PEAM30BbIBATh  KOHKPETHBIE
MCCJIE0BATENIBCKUE U TPUKIIAHBIC 337]a4H, IOHUMATh POJIb HAYYHBIX UCCIIEI0OBAaHUN
B COBPEMEHHOM MUPE U 3HAUMMOCTb MEKIYHAPOJAHOI'O COTPYAHUYECTBA.

OTIMYUTENHEHBIMU OCOOEHHOCTSMH MPOrPaMMBbI SIBJIIETCA TO, UTO OHA:

— OCHOBaHAa Ha NPHUHIMIE MOJEIUPOBAHUS MOTUBHUPYIOIIEH HWHTEPAKTUBHOM
00pa3oBaTeNbHON cpebl O]l KOHKPETHBIE yUeOHbIE 3a/1auyd C UCIOJIb30BAaHUEM
00pa3oBaTeNbHbBIX KEHC-TEXHOJOTUN M MPOEKTHOIO0 METOJa 00YUYEeHUs U APYTUX
00pa30BaTeNbHBIX TEXHOJOTHUAX HOBOTO MOKOJICHMS,

— HampaBjieHa Ha pa3BUTHE Y OOyyaroumxcs YCTOHYMBOIO HMHTEpeca K
MHTEJUIEKTYaJbHbIM COPEBHOBAHMSM, OJIMMIIMAJHOMY JIBH)KEHHIO, OCBOCHMIO
COBPEMEHHBIX TEXHOJIOTHI, IPOEKTHOM JE€ATEIBbHOCTH, IPAKTUYECKUX HABBIKOB B
n30paHHOM 00pa3oBaTeIbHOM 00JaCTH;

— oOecrnieunBaeT BBIOOP OOydYarOUIMUMHUCS  COOCTBEHHBIX  00Opa30BaTENIbHBIX
TpaeKTOpuil B 00pa3oBaTEeIbHBIX OOBbEAMHEHUSX (KBAHTyMax) JJIS MOCTHKCHUS
€CTECTBEHHOHAYYHBIX TUCUUIUIMH U MOJYyYEHUS TEXHUYECKUX KOMIETECHIUH;

— o0ecreynuBaeT MOJEIUPOBAHME JMYHOTO OOpa30BaATENBHOTO IMPOCTPAHCTBA
oOydaromerocsi B TpeX «rOPU30HTAX» (OTHOCUTENBHO CaMOCTOSITENIbHBIX
MPOCTPAHCTBAX): Yy4eOHOM, 00pa3oBaTeNbHO-PEPICKCUBHOM U  COIHMAIBHO-
MIPAKTUYECKOM;

— npeaycMaTpuBaeT WHAMBUIYAJIbHBIA IMOAXOJ, MOCKOJBKY Ienaror B y4eOHOM
00BEIMHEHUH BBICTYMAET KaK HACTABHUK (THIOTOP), OPTaHU3ATOP, KOHCYJILTAHT,
MOJIepaTop.

Peanuzyercss ¢ UCMONB30BAHUEM BBICOKOTEXHOJIOTUYHOTO OO0OpYAOBaHUS
JNETCKOro TexHorapka «KBaHTOpuyM» B YCIIOBUSIX MOTHUBHUPYIOLIEH WHTEPAKTUBHOU
Cpelbl.

2.4. llenbp nporpaMMmbl. CO3JaHHE YCIOBUW JUIsl YCBOGHUS 3HAHUU O
METOJIOJIOTUU U JIOCTHIKEHUSAX KJIETOYHON OMOTEXHOJIOTHH, Pa3BUTHS MPAKTUYECKUX
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HABBIKOB B 3TOM 00JIaCTH, CHOCOOHOCTEH B cpepe MPOEKTHOM, NCCIIETOBATENLCKON U

N300peTaTeNbCKOM 1€ATEIbHOCTH.

2.5. 3aga4yu nporpaMmmbI

Oobyuaromue:

— @opMupoBaHME OCHOB Ui IOHMMAaHHUS OHOJOTMYECKMX IIPOLECCOB HA
MOJIEKYJIIPHOM YPOBHE, YPOBHE KJIIETKH U OPTaHU3MA.

— @opMHpOBaHUE NPEACTABICHUM O BO3MOYKHOCTIX HCIIOJNB30BAaHUSA KIETOYHBIX
OMOTEXHOJIOTHI JUISI PEIICHUs BaKHEHIIIUX MPOOJIEM UeI0BEYECTBaA.

— BpIpaOoTka yMmMeHUs HCIOJIB30BAaTh B HMCCIEIOBAHWU OOIICHAYYHBIE (aHAIU3 H
CUHTE3, MHAYKIMS W JEAYKIHs, CpPaBHEHHE) U €CTECTBEHHOHAYYHBIE METOJbI
(moy4eHus KaJUTyCHOM KyJbTYpPBI, TACCUPOBAHUS KIETOYHBIX KyIbTYp, OACUETA
TUIOTHOCTH KJIETOK B CYCIICH3HOHHBIX KYJIbTypaX, pereHepaluu pacTeHH ).

PasBuBarompue:

— Pacmmpenue kpyrozopa oOy4aronuxcs B 001aCTi OMOJIOTMYE€CKUX TUCIUIUINH.

— Pa3BuTHE cIOCOOHOCTH K TBOPYECTBY U KPEATUBHOMY MBIILIECHUIO.

— Pa3Butne  cHOCOOHOCTM  CaMOCTOSITENIBHO  NpPHOOpeTaTh € MOMOIIBIO
MH(POPMAIIMOHHBIX TEXHOJIOTUH M UCIOJB30BaTh B MPAKTUUYECKON NEATEIbLHOCTU
HOBbIE 3HAHUS U YMEHUS B 00J1aCTU KJIETOYHOM OMOTEXHOJIOTHH.

— Pa3BuTHe  CHOCOOHOCTM  CaMOCTOATENBHO  AHAJIU3UPOBATh  UMEIOIIYIOCA
uH(OpMaNUIO, BBISBIATH  MPOOJIEMBbI, CTaBUTh 3aJadyy MW  BBINOJHATH
CaMOCTOSTENIbHO WJIM C MOMOILBIO KOHCYJIbTaHTa JJA0OPATOPHbBIE OMOJIOTHYECKHE
UCCJIEIOBAaHMSI TIPU PEIICHUH KOHKPETHBIX 3aJad B OO0JacTH KIETOYHOU
OMOTEXHOJIOTMH C UCTIOJIB30BAaHUEM COBPEMEHHOTO 000PYIOBAHUS.

— BripaboTka ymeHus ¢GopMynupoBaTh BONPOCHI HAyYHOM TMIOTE3bl, CTABUTh
UCCIIE0BATEIBCKYIO LIEIIb.

— BpripaboTka yMeHuUs IIaHUPOBATh HAYYHOE MCCIIE0BAHUE C YUETOM CPOKOB.

— BpIpaboTka yMeHHA TPOBEPATH JIOCTOBEPHOCTh  PE3YyJbTaTOB  HAYYHOIO
HCCIICTOBAHMSL.

— VYMeHue rpamMOTHO NpPEICTaBiIATh, AOKIAAbIBATE M OQOPMISATH PE3YJbTaThl
Hay4YHO-UCCIIEIOBATENbCKUX WIIM IPOEKTHBIX padoT.

BocnurarenbHble:

— Bocnuranue akTUBHOM KWU3HEHHOW TIIO3MIIMKM B O00JAcTH MPHUPOJTOOXPAHHOM
NEATEIBHOCTH U COXPAHEHUS 30POBbSI.

— @opMmupoBaHHE U PpPa3BUTHE TOJIOKUTEIbHOW MOTHUBAIMM B Y4YEOHOM W
npennpodeccnoHanIbHOM e TENbHOCTH.

— Bocnuranme — OTBETCTBEHHOCTH,  TPYAOJIIOOMS,  LEJICYCTPEMJICHHOCTH U
OpPraHU30BaHHOCTH.

2.6. Axgpecar nporpaMmabl.

Jlannas mporpamma MnpegHa3HaueHa g MKOJIbHUKOB 13-18 ner, ycmnemHo
OKOHYMBIINX MPOXO0KJIEHUE BBOAHOTO MOIYJS M IMPOIIECAIINX SKCIEPTHYIO OLEHKY
MIPOEKTOB JINOO JJIs1 IKOJIbHUKOB, IPOLIEAIINX KOHKYPCHBIA OTOOP B COOTBETCTBUU C
npasunamu T «KBantopuym-51».

2.7. ®opma peajim3alii NPOrpaMMbl. OYHAs.
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2.8. Cpok ocBoeHusi nporpammbl: 1 roa, 066EM nporpamMmsl 216 4.

2.9. ®opma opraHm3anvu 3aHATHI: UHJMBHUIYyalbHas, MapHas, TPynnoBasd,
KOJUIEKTUBHASI.

2.10. Pesxum 3aHATHI: 2 pa3a B HEJICIIO 10 3 aKaJeMHUYECKHUX Jaca.

2.11. Buabl yuyeOHBIX 3aHSITHII W PadoOT: JEKIMH, MPAKTHYECKUE palbOTHI,
nabopaTopHble pabOThI, CaMOCTOsITENIbHAs paboTa B Tpynmnax, WHIAUBUIyaJIbHAS
caMoCTOsTeNIbHas paboTa, JUCKYCCUHU.

2.12. OxunaeMble pe3yabTaThbl 00y4eHUs

Jluunocmmuoie pe3yromamol:

— KpUTHUYECKOE OTHOIICHHE K HH(OpMALMK U N30UPATETHHOCTD €€ BOCIIPHUATHS;

— OCMBICJIICHUE MOTUBOB CBOMX JICUCTBUI NP BBIIIOJHEHNUH 3aJaHUN;

— pasBUTHE  JIOO03HATENBHOCTH,  COOOPA3UTENBHOCTH  IPU  BHIIOJHEHHUH
Pa3HOO0Opa3HbIX 33JaHUI MPOOJIEMHOIO U 3BPUCTUUYECKOTO XapaAKTEPa;

— Ppa3BUTHE BHUMATEIBHOCTH, HACTOMYMBOCTHU, LEJICYCTPEMIICHHOCTH, YMEHUS
IIPEOA0JIEBATh TPYIHOCTH;

— pa3BUTHE CaMOCTOSITEJIbHOCTU CYKIECHUM, HE3aBUCUMOCTH W HECTAaHIAPTHOCTHU
MBIIUICHUS;

— BOCHMTAaHHUE YyBCTBA CIIPABEIJIMBOCTH, OTBETCTBEHHOCTH;

— (opMHpoBaHUE NMPOPECCUOHAIBHOIO CAMOONPEIETIEHUS, 03HAKOMIIEHUE C MUPOM
npodeccuil, CBA3aHHBIX C OUOJIOTHUEH.

— (QopMHpOBaHME  OCO3HAHHOIO, YBAXUTEIBHOTO U  JOOPOKEIATEIHHOIO
OTHOLLEHUS K IPYyrOMY YeJIOBEKY, €r0 MHEHUIO, MUPOBO33pPEHHUIO, KYJIbTYPE;

— OCBOEHME COIMAJIbHBIX HOpPM, IPaBWUJI MOBEAEHUS, posied U (HOpM COLUAIBHOM
KU3HU B IPYINaxX U COOOIIECTBAX;

— (QopMHpOBaHME KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B  OOUIEHUHM U
COTPYAHHUYECTBE CO CBEPCTHUKAMU;

— (QopMHpOBaHME  OCHOB  3KOJOTMYECKOM  KyJIbTYpPhl  COOTBETCTBYIOUIEH
COBPEMEHHOMY YPOBHIO JKOJIOTMYECKOIrO MBINUICHUSA, pPa3BUTUE  OIIbITA
AKOJIOTUYECKA OPUEHTHUPOBAHHON PpPEQIIEKCUBHO-OIICHOYHON M MPaKTHYECKOM
NEATEIIBHOCTH B )KU3HEHHBIX CUTYaLIHSIX.

Memanpeomemmnbwie pe3yiomamol:
Pezynamuenvie ynueepcanvuble yuedHvle 0eticmeust.
— YMEHHE OCBaWBaThb CIOCOOBI pEIICHHS MPOOJEM TBOPYECKOTO XapakTepa B
KU3HEHHBIX CUTYaIUsX;
— YMEHHE MPUHUMATh U COXPAHATh yUeOHYIO 3a/1auy;
— YMEHHE CTaBUTh IIeJb (CO3/laHWe TBOPUYECKOW pabOThl), IUIAHUPOBATH
JIOCTHPKEHME ATOM 1ICIH;
— YMEHHE IUIaHUPOBAThH MOCJIEIOBATEIHHOCTh IIar0B aJrOpUTMa I JOCTHXKEHUS
ey,
— YMEHHE OCYIIECTBJISATh UTOTOBBIN U MOIIArOBBIA KOHTPOJIb IO PE3yJIbTaTy;
— YMEHHE pa3indaTh CIOCcO0 U pe3ybTaT IeUCTBUS;
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yYMEHHE BHOCHUTh KOPPEKTHBBI B JIEHCTBUS B CIydyae PAacXOKICHHUS pe3yJsibTaTa
peleHys 3a/1a41 Ha OCHOBE €€ OIICHKH U y4YeTa XapaKTepa CHIeIaHHBIX OIIMOOK;
YMEHHUE B COTPYIHUYECTBE CTABUTH HOBBIC yUEOHBIC 3a1a4H;

CIIOCOOHOCTh ~ MPOSIBJIATH ~ MO3HABATENBHYIO  HMHHUIMATHBY B  y4yeOHOM
COTPYJIHUYECTBE;

CIIOCOOHOCTH a/IeKBATHO BOCTIPUHUMATH OIIEHKY YUUTEIS U CBEPCTHUKOB;

yMEHHUE OLIEHUBATH MOJYYAIOMIUNACS TBOPUECKUH MPOIYKT U COOTHOCHTH €r0 C
M3HAYaJIbHBIM 3aMBICJIOM, BBIMOJHATH IO HEOOXOAWMOCTH KOPPEKUUH JHO0
MPOJIYKTA, JIMOO 3aMbICIIA.

Tlo3nasamenvhule yHugepcavhvie yuebHvle Oeticmeus.
YMCHHE HCIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX H KOMMYHHKAIIHOHHBIX
TEXHOJIOTHH IS PEIICHUS KOMMYHHKATUBHBIX, ITO3HABATCIIBHBIX U TBOPYECKHX
3ajad4;
YMCHHE OPUEHTHUPOBATHCS B Pa3HOOOpa3nU CIIOCOOOB PEIICHUS 3a/1aY;
YMCHHE OCYIICCTBJIATh aHaIW3 OOBEKTOB C BBIJACICHHEM CYIICCTBEHHBIX H
HECYIIECTBEHHBIX MPU3HAKOB;
YMEHHE IMPOBOIUTH CPaBHEHUE, KITACCH(DUKAIIMIO 110 33JaHHBIM KPUTCPHUSIM;
YMCHHUE CTPOUTH JIOTHYSCKHE PACCYXKACHHUS B (pOpME CBSI3U MPOCTHIX CYKICHUN
00 00BEKTE;
YMCHHUE YCTaHABIIMBATh AaHAJIOTHH, IPUIMHHO-CIICICTBEHHBIC CBS3H;

Kommynuxamusnule ynugepcanvhvie yuebHvle Oeticmeus.
YMEHHUE apryMEHTHPOBATh CBOIO TOYKY 3pEHUS Ha BBIOOP OCHOBAaHWU W
KPUTEPHUEB TIPH BBIJICTICHUH MPU3HAKOB, CPABHEHUH U KJIacCU(DUKAIIUU OOBEKTOB;
yMEHUE BBICIYIINBATh COOECETHUKA U BECTH JIUAJIOT;
CIIOCOOHOCTh TMPHU3HABATh BO3MOXHOCTH CYIIECTBOBAHUS PA3JIUYHBIX TOYEK
3peHUS U TIpaBa KaKJI0TO UMETH CBOIO;
yMEHHUE TJIaHUPOBATh YUCOHOE COTPYIHHUYECTBO C YUUTEIEM M CBEPCTHHKAMHU:
onpenensaTh 1eu, GYHKINN y4aCTHUKOB, CIOCOOOB B3aUMO/ICHCTBUS;
YMEHHUE OCYIIECTBISATH MOCTAHOBKY BOIPOCOB: HHUIIMATUBHOE COTPYIHUYECTBO B
NoucKe u coope nHbopmaImy;
yMEHHUE pa3penaTh KOHGIUKTHI: BRISIBICHUE, UACHTHU(GUKAINS TPOOIEMBI, TIOUCK
M OIICHKA aJbTEPHATHBHBIX CIIOCOOOB pa3penicHus KOH(MIWKTa, TPUHATHE
PEIICHUS M €TO peaTu3alus;
YMEHHUE YMPABIATH MOBEJACHUEM TapTHEpPa: KOHTPOJb, KOPPEKIHs, OIEHKAa €ro
JICUCTBUM;
YMEHUE C JOCTATOYHOW TIOJHOTOH W TOYHOCTHIO BBIpAKAaTh CBOM MBICIH B
COOTBETCTBHH C 331a4aMH U YCIIOBUSIMH KOMMYHHUKAITAH;
yYMEHHE BJIaICTh MOHOJIOTHYECKOUN M THAJIOTHIECKON (hopMaMH peyw.

Ilpeomemmnuvie pesynomamul:
B pe3ynbTaTe 0cBOCHUS MPOTPaMMBI O0YYAIOIIHECs TOKHBI 3HAMb.
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— TIPUHIAIGI KyJTbTUBUPOBAHUS PACTUTEIBLHBIX U dKUBOTHBIX KIIETOK;

— OCHOBHBIE METOJBl BBIJICJICHUS TMEPBUYHBIX KYJIbTYp KJIETOK pacTeHUHl U
KUBOTHBIX;

— OCHOBHBIE TUITbI MUTATEIBHBIX CPEJl ISl KYJIbTUBUPOBAHUS KJIETOK;

— MpaBWIa pacyeTa KOHLIEHTPALlUU PaCTBOPOB;

— TMpaBuWJia CTEPWIIU3AIUU 000PYAOBaHUS U PACTBOPOB;

— TMpaBuWJIa TEXHUKUA O€30MaCHOCTH MpHU paboTe B OMOJIOTUYECKOn 1abopaTopuu.

B pesynpraTe 0cBOEHHS NpOorpamMmbl 00y4JarOIUECs JOIKHBI yMentb:

— CaMOCTOSTEIBHO MPOBOJUTH MOUCK U aHAM3 MH(OpPMAIMU B 00JaCTH KIETOYHOM
OMOTEXHOJIOTMM JJIl HWCIIOJIb30BAHUSA €€ B Ipollecce HayYHO-IPAKTHUECKOH
NEATEINBHOCTH;

— MPUMEHATh NPAKTUUECKHE HAaBBIKM JIaOOpAaTOPHOM padoThl C pa3IMYHBIMU
00BEKTaMH, AHAJIM30M U CTATUCTUYECKOHM OOpaOOTKOW MOIMYYEHHBIX JaHHBIX,
YMEHHUEM JIENaTh BBIBOJBI U 0000IICHUS;

— TOTOBUTh MHTATENIbHBIE CpPEbl ISl KyJbTUBHPOBAHUSA KIIETOK, IPOU3BOAMTH
CTEPWJIN3ALMI0 WHCTPYMEHTOB U PAaCTBOPOB, OCYLIECTBJISATh IACCUPOBAHUE
KJIETOK;

— TMPOU3BOJUTH PAcUeThl KOHIIEHTPAIMM PACTBOPOB M IPUTOTABIMBATH PaCTBOPHI
3aJJaHHOM KOHIIEHTpaLlUu;

— COCTaBJIATH MPOTOKOJIbI UCTIBITAHUM COTJIacHO 00pasily;

— co0nrofaTh MpaBWiia TEXHUKU O€30MACHOCTH NpH padoTe B OHMOIOTrHYECKOM
nabopaTopuHu.

B pe3ynbrare ocBOCHUS MPOTpaMMbl 00yUJarOIITUECs TOJKHBI 8/140€emb.
— TEPMHUHOJIOTHEH B 00J1aCTH KJICTOUYHON OMOTEXHOJIOTHH;
— OCHOBHBIMHU METOJaMH KJIETOUYHON OMOTEXHOJIOTHH;
— KYyJbTYpPOH €CTECTBEHHOHAYYHOTO HCCIICOBAHUS, HABBIKAMH ILIAHUPOBAHUS M
IIPOBECHUS SKCIIEPUMEHTOB C JKMBBIMU 00bEKTaAMH,
— HaBblKaMHU PabOTBI C COBPEMEHHBIM  JIa0OpPaTOPHBIM  00OPYyJAOBaHUEM,
XUMHUYECKUMH PEaKTUBAMMU.

2.13. @opMbl HUTOroBOIi AaTTeCTAIMU. MHHU-KOH(EPEHIUS IO 3aluTe
MIPOEKTOB, BHYTPUTPYIIIIOBOU KOHKYPC (copeBHOBaHUS), Mpe3eHTaIus
(camomnpe3eHTalus1) IPOCKTOB 00YUYaIOIINXCS.



LNk~ wWdE

BBonHoe 3aHATHE.
O6opynoBanure OMOTEXHOIOTHYECKOM J1abopaTOpHH.
KynpTuBHpOBaHME PACTUTEIBHBIX KIETOK.
KynpTuBHpOBaHME KUBOTHBIX KIIETOK.
PabGora B xalTek-1iexe.

[Ipuknanueie 3a1a4 KJIETOYHON OMOTEXHOIOTHH.

Meponpusrtus [IporpaMMsl pa3BUTHs 00IIEKYJIBTYPHBIX KOMIIETEHITHIA.
IlonBeneHne UTOroB N3y4EeHUsS IPOTPAMMBL.

1. YueOHbIi muian
3.1. Ilepeyennb pa3aesioB, TEM.

3.2. Koiu4ecTBO 4acoB M0 KAXK/A0il TeMe ¢ pa30MBKO Ha TeopeTHYeCKUe U

NMPaKTUICCKUE.
Ne HasBanme pasaesa, Tembl | KotndecTBo yacoB ®opmbl aTTeCTANH/ KOHTPOJIS
n/m Bcero| Teopusi| IlpakTuka
1. [BBoaHoOe 3aHsATHE. 3 1 2 Nuctpykrax o TEXHUKE,
0€e30I1acHOCTH, BXOJIHOE
TECTHPOBAHUE
2. |ObopynoBaHue 18 3 15 KoHcnekT, npoToKoa npakTHYecKou
OMOTEXHOJIOTHYECKON paboTEL, peIICHHE 3a1a9H
nmaGopaTtopun
3. [KynasTHBUpOBaHUE 30 6 24 KoHCneKkT, mpoToKoa 1abopaTopHOH
PAaCTUTEIBHBIX KJIETOK U paboTEI
TKaHE
4. |KymeTHBHpOBaHHE 42 12 30 KOHCIEKT, TPOTOKOJ MPaKTUYECKON
PKHUBOTHBIX KJIETOK paboThHI
5. |PabOora B XaliTek-1iexe 18 - 18 MakeTr o0beKTa
6. [[IpuknamHbIe 3amauyn| 84 15 69 [TpoToKoJT UCCIIeIOBaHHUS
KJICTOYHOM OMOTEXHOJIOTHH
7. Mepomnpusituss [Iporpammer 18 - 18 [IpesenTanus 1o UTOram
Pa3BUTHs OOLIEKYIbTYPHBIX BBLITIOJTHEHUS Keiica
KOMITETCHIU I
8. [[lomBenmenue UTOTOB| 3 - 3 [Ipe3enTanus mpoekTa
M3y4eHUs IPOrPaMMBbl
Htoro 216 37 179
V. Conep:xxanue uzyuaemMoro Kypca
4.1. Kparkoe onucaHme TeM NpPOrpaMmbl (TeOPpeTHYECKHX H

NMPaKTHYECKUX BUIOB 3aHSITHI C YKa3aHHEM YacoB).
Tema 1. BBoanoe 3ausitue. 3 yaca.

8



Teopus (1 uac). BUOTEXHONOTHUSI — JOCTUKEHUSA U TMEPCIEeKTUBBL. TexHUKa
0€30IacCHOCTH MPU PadOTe B OMOTEXHOJOTHUECKOH 1abopaTopu.

llpakmuxka (2 uaca). 3anonHeHHe aHKET BXOAHOTO TECTUPOBAHUS. 3HAKOMCTBO
C KelicaMu, JelieHME Ha KOMaHJbl, BBIOOp Keica, OOCyXJeHue 3aJady Keicos,
COCTaBJICHHE CXEM IKCIIEPUMEHTOB.

Tema 2. O6opynoBanue 6MOTEXHOJIOTHYeCKOM JadopaTopun. 18 yacos.

Teopusi (3 uaca). JlabopaTtopHoe 00OpynOBaHHE: NMPUMECHEHUE, Ha3HAUCHHE,
MPUHITUIIBI pa0O0THI. THUITHI TUTATENBHBIX CPE/.

Ipaxmuxa (15 uacos). Peanmuzanmonusiii stan keiicos. [IpakTrueckue padoOThI
«Pabora B abakrepuasibHOM Ookce «JlamuHap-Cy», «Ctepunmzanus HHCTPYMEHTOB U
pacTBOpoBy, «Pacu€T KOMITOHEHTOB MUTATEILHBIX cpeny. «IIpUroToBIIeHNE COMEBHIX
pPacTBOpPOB M MHTATEIBHBIX Cpel MJs KyJIbTHBHPOBAHUS KIETOK», «lloaroromka
MHKyOaTopa K padoTe».

Tema 3. KyJ1bTHBHPOBaHUE PACTUTEIbHBIX KJIETOK U TkaHeil. 30 yacos.

Teopus (6 uacos). Kynbrypa kaurycHON TkaHu. Bropuunas quddepeHimanms
u mopdorenes kamryca. CycneH3woHHas KyibTypa. KynbTypa H30JHpPOBaHHBIX
MPOTOIIACTOB U TAIUIOMIHBIX KJIETOK. MUKPOKIOHATIbHOE PA3MHOKEHUE PACTEHUM.

Ipaxmuxa (24 uaca). Peanu3anmoHHbIi 3Tan Keicos. JlabopaTopHbIe paObOTHI:
«IlonmyueHue CTEpUIbHBIX MTPOPOCTKOBY, «llonydeHue mnepBUYHOro Kamiyca U3
OpraHOB aCeNTUYECKUX pacTeHui», «llaccupoBaHue Kalyca Ha CBEXYIO
MUATATENBHYIO cpemy», « HAyKIIsS opraHoreHes3a B KyJIbType KaJUTyCHOM TKaHW

Tema 4. Ky1bTuBHUpOBaHUe KUBOTHBIX KJIETOK. 42 yaca.

Teopuss (12 uacoe). EcTecTBeHHBIC, NMOJYCHHTCTUYCCKUE W CHHTCTUYCCKHC
nmuTaTelbHbIe cpeapl. Vcmonb3oBaHWE aHTHOWMOTHKOB B TUTATCIBHBIX Cpeax.
Hucneprupyroomue  pacTBOpbl.  [lepBUYHO-TPUIICHHU3UPOBAHHBIC  KYJIBTYPBI
KUBOTHBIX KJIETOK. [lepeBrBaeMbIie KiIeTOUHBIC JUHHUH. [IOKpBITHE KYIBTYpaabHOM
MOBEPXHOCTH OUOMATPUKCOM. MOHOCIIOIHBIE, CYCIICH3UOHHBIE M IMPOTOYHBIC
KylabTypel. Kpuocoxpanenue KiIeTouHbIX KynbTyp. OrmpeneneHue KadecTBa
KJIETOYHBIX JINHUU.

Ipaxmuxa (30 uacos). PeanuzaiionHbii stan keiicos. [IpakTuaeckne paboOThI:
«IIpoBepka KOMIIOHEHTOB TMHTATEILHONW Cpeapl Ha  OAKTEPUOJOTUYECKYIO
CTEpPWIBHOCTEY, «CyOKYIThTHUBUPOBAHUE KUBOTHBIX KIETOK», «[I0oAroTOBKA KIETOK K
3aMOpaxXuBaHuO», «Pa3sMopaxuBaHue U OIEHKA BBIXOAA KiIeTok», «Tect Ha
MUKPOOHOE 3apayKeHNE KIIETOYHON JTMHUI.

Tema 5. Pabora B xaiiTek-uexe. 18 yacos.

Ilpakxmuxa (18 wuacos). BeimoiHeHHE pabOT 1O MaKETUPOBAHUIO U
M3TOTOBJICHHUIO MOJIeIcH 00BbeKTa.

Tema 6. Ilpukaagnbie 3a1a4u KJIeTOUHON OMOTeXHOJI0THHU. 84 yaca.

Teopus (15 uacos). KyabTypsl KJIETOK B CAHUTAPHO-TOKCHKOJIOTHICCKUX
rccienoBaHusax. KaueCcTBEHHbBIN U KOJIMYECTBEHHBIN aHAIU3 AaTOJIOTUH MUTO3A.
Onpenenenue [JHK u PHK MeTon0M JIFOMHMHECIIEHTHOM MUKPOCKOTTUHA. MeTO bl
[IUTOXUMHYECKOTO UCCIIEIOBAaHUS KyJIbTYpP KIETOK. Mcronb30BaHme KIETOYHBIX
OMOTEXHOJIOTHI B COXpaHECHUU OMOPa3HO0Opa3usl.



Ilpaxmuxa (69 uacog). Peanmn3alimoHHBIN U HAOJIOIATEIBHBIN ATAIbl KEHCOB.
Jlabopatopubie paboThl: «llonmydeHue nepBUUHO-TPUIICUHU3UPOBAHHOW KYJIBTYpPHI
KUBOTHBIX KIIETOK», «OKpacka KOMIIOHEHTOB IMTOCKeneTra (QpuOpo6s1acToBy,
«Pa3smHOXKeHHE opxujei IN VItro u3 He3penbix ceMsHy. [1oaroToBKa Mpe3eHTaIuu 110
UTOTaM UCCJIEA0BAHUS.

Tema 7. Meponpusituss IIporpamMmbl pa3BuTHS OO0IIEKYJIbTYPHBIX
KoMIereHnuii. 18 yacos.

Ilpakmuka (18 uyacos). Ydactue B MEXKKBAHTOPHAHCKUX, KBAHTOPHUAHCKUX H
BHYTPUKBAHTYMHBIX MEpPONPUATHAX, HAIMPABICHHBIX Ha (POPMHUPOBAHUE 3HAHUI U
HAaBBIKOB T'YMaHUTApPHON HAIIPaBICHHOCTH.

Tema 8. IlogBenenue UTOroB M3y4eHus nporpamMmmsl (3 yaca).

Ilpaxmuxa (3 uaca). DKCIEPTHBINA 3Tal KEMCOB: 3alMTa MPOEKTOB HA MUHHU-
KOH(pepeHUHUH.

4.2. ®opMbl ¥ BUJBI KOHTPOJIS

Juacnocmuxa sghgpexkmuenocmu oopazosamenvnozo npoyecca.

B Teuenue yueOHOro roja mo onpeaeaeHUI0 YPOBHS YCBOCHHS IMPOTPAMMBI
y4aluMHCs OCYIIECTBISIOTCA TUAarHOCTUUECKHE CPE3bI:

BX0o/HOW KOHTpOJIb — TECTUPOBAHUE, IPOBEPAIOIIECE YpPOBEHb 3HAHUM B
00J1aCTH KJIETOYHOM OMOJIOTHH.

[IpomMexyTouHasl aTTecTalsi TPOBOJUTCS B BHJAE KOH(PEPEHIIMU, HA KOTOPOI
MPOUCXOJUT 3aIUTA KEUCOB.

Pe3ynbTaThl KOHTPOJISE PUKCUPYIOTCS B JUATHOCTUYECKOU KapTe.

Beoonasa ouaznocmuka

Marepnansl TectupoBanus cM. B [Ipunoxenun 1.

Kputepuu oliecHKHM BBOJAHOM JUATHOCTHKU:

Hu3xuii yposenb — TPOLEGHT TPABUIBLHO BBITIOJHEHHBIX TECTOBBIX 3aJdaHUU
coctapisgeT 60 % u HIKE.

Cpeonuti yposenb — TPOLICHT TPABHIIBHO BBHITIOJTHEHHBIX TECTOBBIX 3aJaHUM
cocrasiigeT 61-79 %.

Buvicoxuii yposenb — TPOLEHT NMPAaBUIHLHO BBINMOJIHEHHBIX TECTOBBIX 3aJIaHUMN
coctaBisieT 80 % ¥ BBIIIE.

Ouenka yposHueii 0c60eHUA MOOYIA
Kpurepuu o1ieHKH YPOBHEW OCBOCHUSI MOTYJICH:

YpoBHH ITapameTpsl IToka3zaresnu
Bbicokmii Teopernueckue OOyuaromuiics 0CBOMII MaTepHal B IOJIHOM 00BbeMe.
YPOBeHb 3HAHMUAL. 3HaeT W TOHMMaeT 3HA4YeHHWE TEPMHUHOB, CaMOCTOSTEIHHO
(80-10090) OPUEHTHUPYETCS B COACPKAHUM MaTepHala o TeEMaM.

YYAIIANCS 3aMHTEPECOBAH, IPOSBIISIET YCTOMYNBOE BHUMAHNE K
BBIITOJIHCHUIO 33JIaHUM.

HpaKTI/I‘lCCKI/IC Cnocoben NPUMCHATH IPAKTHYCCKUC YMCHUS U HABBIKHU BO
YMCHUA 1 HAaBBIKH. BpEMA  BBIIIOJHCHHA CaAMOCTOSATCIIBHBIX SaHaHHﬁ. Pa60Ty
BBITIOJIHACT C CO6JHOI[CHI/ICM MpaBHUJI TCXHUKU 6630HaCHOCTI/I,
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aKKypaTHO, JOBOJUT €€ J0 KOHIIa. MOXKET OLICHUTh Pe3yIbTaThI
BBHITIOJTHEHUSI CBOETO 33/JIaHUS M JIaTh OIIEHKY paboOThl CBOETO
TOBapHIIIa.

Cpeanmnii
YPOBeHb
(50-79%)

Teopernueckue
3HAHUA.

VYyammiics ocBoms 0a30Bble 3HAaHUS, OPHEHTHUPYETCS B
COJICpXKaHWUW MaTepHualia Mo TeMaM, HMHOI/a oOpaimaercs 3a
MOMOLIBIO K TNEeJarory. Y4yamuics 3auHTEpEeCcOBaH, HO HeE
BCerJa IMPOSIBISET YCTOMYMBOE BHHUMAHHE K BBITTOJIHCHHIO
3aJjaHHsL.

[IpakTrueckue

YMCHH U HAaBBIKH.

Bnaneer 0a30BbIMM HaBbIKAMH M YMEHMSIMH, HO HeE BcCerja
MO>KET BBITIOJIHUTH CAMOCTOSITEIIbHOE 3aJJaHue, 3aTPYAHICTCS U
IIPOCUT MOMOUIH nieaarora. B pabore nomyckaer HEOPEKHOCTD,
JlefaeT OLIMOKHU, HO MOXKET YCTPaHUTh UX IOCJI€ HABOMSIIUX
BOIIPOCOB WJIM CaMOCTOATEIbHO. OLIEHUTh pe3yNbTaThl CBOEH
JIESITEIBHOCTH MOXKET € TIOJICKAa3KOM Iefarora.

Huszknit
YPOBE€Hb

(MeHbIIIE
50%)

Teopernueckue
3HaHUA.

Bnageer MuHMMAanIbHBIMU 3HaHUAMU, OPHUCHTUDPYCTCA B
COACpIKaHNU MaTcpuajla IMmo TEMaM TOJIBKO C IIOMOIIBIO
ncaarora.

[IpaxkTrueckue

YMCHHS U HAaBbIKH.

BnaneeT MHWHUMAJIBHBIMU Ha4daJlbHbBIMH HaBbIKaMH n
YMEHUAMH. YUaluics  CHOCOOEH  BBIIOJHATH  KaXIYIO
OIEPALMIO TOJIBKO C IMOJCKA3KOM Iearora Wiv Topapuiei. B
pabote nomyckaeT rpyoble OIIMOKHM, HE MOXET UX HaWTH HX
Jaxke nocie ykasanus. He cmocoGeH caMOCTOSATENBHO OLIEHUTh
pe3yJbTaThl CBOCH PaOOTHI.

Ceéoonasn mabauya pezyibmamos o0yueHus
nO 00NOJHUMEIbHOIL 00We00pPaA306amenbHol npozpamme
«Knemounvie ouomexnonozuu

ITenaror mom. o6pazoanus ['nmazynosa E. /1.

rpymma Ne

o/

)|
oOyyaromerocs

OI_IeHKa TCOPCTUICCKUX

o MPAKTUYCCKUX
3HaHHUU

YMEHUH U HAaBBIKOB

N w I

Ilokazamenu oceoenus 00OnoJIHUMENbHOU 00ULEOOPA306aAMENLHOU RPOZPAMMBL
YpoBHU 0CBOEHHUS TpOorpaMMsl (B %):

Huskwuit

Cpennuii

Bricokuit
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V. Komijieke Opranu3alfuOHHO-NeAarorn4ecKux ycJa0Buil

5.1. KajienaapHuwlii yueonblii rpaguk (npujio:keHue 1 Kk nporpamme)

5.2. PecypcHoe odecnieueHue NMpPorpaMmabl:

- MaTepuaJbLHO-TeXHMYeCKoe o0ecneyeHue

Jlnist mpoBeeHusl JIEKIH, CEMUHAPOB MPEIyCMOTPEH KaOMHET, OCHAIIEHHBIN
KOMITbIOTepHOHN TexHukoi, He MeHee | IIK Ha 2 ydeHuka, MpOEKTOPOM, IKPAHOM,
MarHUTHO-MapKEepPHOU JOCKOW, MarHUTHO-MapKEPHBIM (DIIUM-4apTOM.

JlabGopaTtopHbie 3ansTHS Kypca “Kierounple OMOTEXHOJIOTHH TMPOBOIITCS B
yueOHOI nabopaTopuu, TMNpeAHA3HAYEHHOM /i TMOATOTOBKH M TPOBEACHUS
OMOTEXHOJIOTHUECKUX HccaeaoBaHuil. OOOpyIoBaHUE M TEXHUKA pabOT B y4eOHOMU
nabopatopur  JOJDKHBI  COOTBETCTBOBAaTh TPEOOBAHMAM, NPEIBSIBISEMBIM K
MIPOM3BOJICTBEHHBIM U IPYTUM JIA0OPATOPHUSIM COOTBETCTBYIOIIETO MPOdUIIs.

B cocraB yueOHOI sabopaTopuu BXOIAT: KOMHATa JUJIsl HMCCIEIOBaHMI-
3aHATUN; aBTOKJIAaBHAas (CTEPUJIM3AaLMOHHAS); MOEYHas, 00OpyJOBaHHAs JJISi MBIThS
NOCYZbl; IpernapaTopckas, IJle HPOBOAST IOATOTOBKY Ja0OpaTOPHOM MOCYIbl U
XpaHAT NHUTATEIbHBIE CpEIbl; MaTepuajgbHash KOMHATa — U1 XpaHEHHUs 3alacoB
pPEaKTUBOB, MOCYABI, almaparypbl, IpUOOPOB, XO3SMCTBEHHOro HHBEHTaps. Jlis
IIPOBEJCHUS MIOCEBOB, CTEPUIIBHON PA3JIMBKU Cpell U JPYTUX paboT ¢ cOONI0ACHUEM
MIPaBHJI ACENTHKHU B TIOMEIICHUH IS UCCIIEIOBAaHUI YCTaHOBIIEH OOKC-TaMHUHAP.

VY4eOHO-MEeTOIUYECKHE CPEACTBA OOYUECHMUS:

[Ipumensiemoe Ha 3aHATHAX JAUJAKTHYECKOE W y4EeOHO-METOIUYECKOE
o0ecrieueHre BKIIIOYAET B ce0s IEKTPOHHBIE YUYCOHUKH, CIIPABOYHBIE MaTEPHAIbl U
CUCTEeMBI UcTIONB3yeMbIX [Iporpamm, UHTepHET, paboune TeTpaan 00yqIaromuxcs.

- crleuMaJibHOe 000pyA0BaHUE:!
bokc abakrepuanpHoit BAB IILP-"Jlamunap-C"

bans-repmoctat BoasHas WB-4MS

Tepmocrat «TC-1/80 CITY»

Cyxoxaposoii mkad «Binder ED 53»
Crepunuszarop (aBrokinas) « TUT-2340MK»
CO,-unkyodaTop

Acnimpatop «BS-040108-AAG Biosan»
MuKpoBOJIHOBas 1€Yb

. lleitkep-unkyodarop «BioSan ES-20/60»

10 Ananutnueckue Becol «"'A & D" HR-100AZG»
11.TTpubop BakyymHoro ¢puistpoBanus [IBD-47
12.Muxkpockon 6uonornyeckuii «Leica DM2500»
13.Mukpockomn HHBEPTUPOBAHHBIT

14 . Muxpockornsl «Mukpomen 1 Bap. 3-20» (6 mit.)
15. ABTOMaTHYECKUE TTUIIETKU

©CoOoNoOR~LDNE
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16.HaxoHEeUHWKH TSI aBTOMATHYECKUX TTHIIETOK
17.I1pobupku tuna Eppendorf
18.11ITaTuBBI 1151 MUKPOIIPOOUPOK
19.1ITaTuB noAcTaBKa AJsl aBTOMATUYECKUX MUTIETOK
20. X010 InIBHUK
21. KOMIIOHEHTHI MUTATENBHBIX CPEJl
22 KynbrypanbHbie (hIakoHbI
23.Kameps! ['opsieBa
24 Yamxku [letpu
25.1entpudyra

26.CKaJbIIenn, MUHIIETHI
27.JlabopaTopHas rmocya

- HH(OPMALIMOHHO-METOANYeCKOe obecedeHne

HasBanue DopMbI TexHosorus Mertonbt H | Bosamoxkubiii | Texuuyeckoe | ®opma
pasiena, OpraHu3auuu OpraHu3auuy | NpueMbl OUJAKTUYECK | OCHAIlEHHE OTCJIE;KUBAHMS
TeMBbI Y4eOHBbIX 3aHSATHI paboTsl ¢ | wii MaTepuas | 3aHATHSA u  ukcanuu
3aHATHI YYauMucs pe3yJIbTaToB
BBoanoe Jlexnms-6ecena, Tpa uIMOHHBI | — CjopecHbIe [pesenraums, | Kommbrotep, WHcTpykTax
3aHATHE. MpaKTHIecKas € TEXHOIIOTHA | nerobl BHJICO, TECT TIPOEKTOP o TEXHUKE
pabota (ycTHOE Oe3omacHocTy,
H3JI0XKEHHE); BXOIHOC
— Harmssie TECTHPOBaHUE
METOJIbI (METOT
JIEMOHCTpaLuii,
METO]T
WILTIOCTpAIHi);
Obopynoann | Jlekuws, Kommbrorepn _ CrioBe Buneo, Kommsrotep, Koncmexkr,
e TIPaKTHYECKAs ble cHble MeTojpl | IPC3CHTALWH, | TIPOCKTOp, MpoTOKOT
OMOTEeXHONIOTH | paboTa, TEXHOJIOTHH, ( mackycens) METO[IMYEeCKHe | (pIMImIapT MIPaKTHICCKOH
YecKoi CaMOCTOSITENIbHA | TPOSKTHBIC yKa3aHWs K | MarHUTHO- paboTsl,
mabopatopun | 1 paboTa B | TEXHOJOIHH - Meton | mpaxruuecknM | MapkepHBiif, peureHue
rpymmax bl paboTam (nomacrepbl, 3a7a4u
IPOOIEMHOTO poToarmapar
o0yueHus
(JacTHIHO-
ITOMICKOBBIH,
HCCIIeIOBATEIbC
KM_FI»
MO3HABATEILHO
e mpolbiemMHOe
M3JI0KEHNE,
JTINATIOTHYECKOE
mpobaeMHoe
H3JI0KEHHE, )
KynbsruBuposa | Jlekuus, IIpoekTHbIE _ Criose Bueo, Kommetorep, Koncmexkr,
HUE CaMOCTOSITENIbHA | TEXHOJIOTHH, CHble MeTojpl | IPE3CHTALMH, | IIPOEKTOD, npoToKon
pacTUTENBHBIX | I paboTa B | TEXHOJOIHH (6ecena, MeToYecKre | (Iumaapt nabopaTopHO
KIETOK 1 rpynmnax, COTpYIHIIECT | cKyceus) YKa3aHUsl K MarHHTHO- padoTsI
TKaHel nabopaTopHast Ba JabOpaTopHBl | MapKEPHBIH,
pabora - Merox | m paGoram ¢romacrepsl,

bl
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poOJIeMHOTO ¢oroanmnapar,
o0y4eHus JIAMUHAPHBIH
(cooOmaroree 0OoKC
W3JIOKEHHE  C
3JIEMEHTaMHU
poOJIEMHOCTH,
JIaJIOTUIECKOe
npobaeMHoe
U3JI0XKEHue,
METO]I KEHCOB)
Kynerusuposa | Jlexuus, Tpamiyonss! | __ Crose Buneo, Kommrtotep, Koncnexr,
HUE MPAKTUYECKast € TEXHONOTHH, | oo \raronpy | NPE3CHTALMH, | IIPOCKTOP, MPOTOKOJI
KHBOTHBIX pabora, MIPOEKTHBIE (yerHoe MeToardeckue | (ummapt MPaKTUYECKOH
KJIETOK. CaMOCTOSITeNIbHA | TEXHOJIOTHH, ) ykazanusi K | omactepel, | paboThl
1  pabora B | TEXHOIOTHH mabopaTtopHel | (hoToArmapar,
rpynmnax COTpYOHUYECT | — Meroxn | m paGoram JIAMUHAPHBIN
Ba bl Goxc
POOIEMHOTO
o0yueHus
(gacTr4HO-
ITOMCKOBBIH,
HCCIIeIOBATEINbC
Kuif,
MIO3HABATEILHO
e mpoOieMHOe
H3JI0KEHHE)
Pabora B NupuBunyansHa | IlpoekTHble Harnsioaeie Buneo, Kommsrotep, MakeTt
XalTek-1exe. s pabora TEXHOJIOTUH, MeToAb! (MeTon | Metoauyeckue | cranku UITY o0bekTa
KOMIIBIOTEPHBI | NEMOHCTpALlUH, | yKa3aHHA
€ TEXHOJIOTUH | MPUEMOB
paboThI Ha
obopynoBaHuy,
METOJ
HarJIsAHOTO
MOJICTIMPOBaHN
1)
[puxnanueie Jlexmus, TpamuuoHHbl | __ Criose Buneo, Kommstotep, Komncmexr,
sajam JICKyCCHs, € TeXHOJNOTHH, | oo \aronpy | MPC3CHTAIWN, | TIPOEKTOD, ydacTtue B
KJIIETOYHOH CaMOCTOATENbHA | TPOEKTHBIC (yeTHOE MeToardeckre | (ymmapt JIMCKYCCHH,
OvoTexHONOTH | I  paboTa B | TEXHOJIOTHH, - yKa3aHWs K | MarHATHO- TIPOTOKOJT
u rpynmnax, TEXHOJIOTHH J1abOpaToOpHbI | MapKEpHBIH, nabopatopHoi
nabopaTopHas COTpYIHMYECT | — Meton | m paGoram ¢dnomacreppl, | paboThl, IUIaH
pabota Ba bl ¢oroarmapar, | 3KCIEpUMEHTAa,
pO6IEMHOrO JIAMMHAPHBII IIPOMEKYTOUHBI
00y4eHus OOKC 1 oT4€T, OTUET,
(coobraroriee IIaH
M3JIOKEHUE ¢ TIPE3EHTAIHH.
anemeHTamMm
npob6s1emHoCTH
)
Avanornyecko
e npobnemHoe
U3NoXKeHue,
METOJI KEHCOB)
Meponpustus | CamoctostensHa | IIpoexTHbIe _ Criose IIpesenramny, | Kommbrorep, IIpesenTanus
IIporpammsl s pabora B | TEXHOJOTHH, cHble MeTopr | BHACOMATEPHA | IPOEKTOP, no Kelic-
pa3BUTHA Tpymmax, TEXHOJIOTHH (Gecena, JIBI ¢mvmaapT 3aJIaHUIO Ha
OOIIEKYNbTYyp | IHUCKycCHS COTPYTHIYECT JHCKyCens); MAarHuTHO- pa3BuTHE
HBIX Ba, MapKepHBIH, OOIIEKYJIBTYPH
KOMIETEHINH KOMIIBIOTEPHBI | — Hars (romacrepsl, BIX
e TexHonoruy | AHBIC  MCTOJBI ¢oTtoanmapar KOMIETEHIUH
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(meTon
JIEMOHCTpaIui

)

— MeTton
BI
MPOOIEMHOTO
00yueHus
(gacTuuHO-
TIOKCKOBBI)

IlonBenenue
HTOTOB
H3Y4YECHHUS
MIPOrpPaMMBbl

Koudepenrms

IIpoekTHbIE
TEXHOJIOTHH,
TEXHOJIOTHU

COTPYIHHYIECT
Ba

- Cnose
CHBIE METO/IBI
(6ecena,
JIUCKYCCHS);

— Harnsa
IHBIE METO/IbI

[IpesenTauym

Komrmrtotep,
TPOCKTOP,
¢mmaapT
MAarHUTHO-
MapKepHBIH,
(omacTepsL,
¢otoarmapar

IIpe3enTanus
TIPOEeKTa

(meton
JIEMOHCTpAaLUii
);

- MeTton
BI
POOIEMHOTO
o0yueHus
(coobmaromee
U3JIOKEHHE  C
JJIEMEHTaMU
POOJIEMHOCTH,
JINAJIOTUIECKOe
pobJIeMHOe
H3JI0KEHHE)

V1. Chucok Jureparypsl

Cnmcok UCnoJIb30BaHHOM JUTEePaTyphl: (114 1egarora)
benosa T. I'. HMccnemoBarenbckass M TNPOEKTHAs NESITENBHOCTh YYalIUXCSA B
COBpeMeHHOM oOpazoBanuu // W3Bectus Poccuilckoro rocyaapcTBEHHOTO
negarorudeckoro yuuepcutrera um. AWM. I'epriena, 2008. — Brimyck Ne 76-2. —
C.30-35.
bykaroB B.M., EpmoBa A.Il. Hecky4yHbie ypoku: OOCTOSITEIbHOE H3JIOKEHUE
COLIMO/UTPOBBIX TexHoJorui oOydenus. Ilocobue nnst yuurenedl ¢u3MKH,
MaTeMaTuku, reorpadguu, o6uonornu u xumuu. — CII106.:IlIkonsHas nura, 2013. —
240 c.
I'nmuk, b. Monekynsipaast 6morexnonorusi. [Ipuniuner u npumenenue / b. I'nuk,
JIx. [Tactepnak. M. : Mup, 2002. 589 c.
Hutuenko, T. M. KynbTypa KIETOK, TKaHEd M OpPraHoB pacTeHuii: Meton.
pPEKOMEHIallMK K J1a0OpaTOPHBIM 3aHATHUAM, 3aJaHUS ISl CaMOCTOSATEIbHOU
paboThl ¥ KOHTPOJIs 3HaHuM ctyaeHToB / T. U. lutuenko. — Munck: BI'Y, 2007. —

25 c.
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5. Eroposa, T.A. OcHoBel OuoTexHosoruu: y4e6. mocoobme / T.A. Eroposa, C.M.
Knynona, E.A. )Kuyxuna. M. : U3a. Llentp «Axkagemusi», 2003. 208 c.

6. Konku /[I., Opb6a 2., ®penmu P., I'puddurc b. Kynbrypa *KUBOTHBIX KIETOK.
Metoasl. M.: Mup, 1989. 333 c.

7. Kysnemnor U. H. Hayunoe uccienoBanne: MeTOAMKa MPOBEIEHUS U 0(OPMIICHHUE.

— M.: U3parenbcko-Toprosast kopnopauus «Jlamkos u K», 2004.

ITon JI., KynbTypa KJIETOK U TKaHH, rep. ¢ auri., M., 1963.

Opemnn P, 4. KynbTypa XKUBOTHBIX KIETOK [DIEKTPOHHBIA pecypc]

npakTHieckoe pykoBoactBo / P. S. ®@pewnu ; nep. 6-ro aHria. uza. — 4-e usf.,

uctp. u jo. (31.). — DJeKTpoH. TekcToBbie maH. (1 daitn pdf : 791 ¢.). — M. :

Jlaboparopus 3Hanui, 2018.

10.Xne6oBa JLII. Ilpaktukym 1o OumoTexHojoruu. KymnbTypa KJIETOK, TKaHEH,
opraHoB: yueOHoe nocodue / JL.II. Xnebosa, E.C. Suenko, H.}O. Cnepanckas. —
bapnayn: U3g-Bo Ant. yu-Ta. 2016. — 137 c.

11.[eipenoB B.JK. OcHoBbl OuorexHosoruu: KynbTUBHpOBaHHE H30JIUPOBAHHBIX
KJIETOK W TKaHEH pacTeHuil: ydeOHO-MeToauuyeckoe mnocobue. — YiaH-Yaa:
BCI'TY, 2003. — 58 c.

12.1OmkoB A.H. VYdeOHbIE TpOEKTHl Ha MaTepHale €CTeCTBEHHOHAYYHBIX

© o

aucuMIiiH. M3 Metoamdeckoro ombita nporpammbl — «llIkonpHass Jlura
POCHAHOY. — CII6.: llIkonsHas aura, 2015. — 106 c.

Cnucok pekoMeHAyeMoii JuTepaTypsbl: (U1 00yJaroUMXcs U poAUTENCH)

1. Hurtuenko, T. WM. Kynbrypa KjeTOK, TKaHe M OpraHoB pacteHui: Mertos.
PEKOMEHJAIMM K JTA0OpAaTOPHBIM 3aHSATHSAM, 3aJaHUsl JJIsi CaMOCTOSTEIHHOM
paboThl U KOHTpOs 3HaHu# ctyaeHToB / T. V. lutuenko. — Munck: BI'Y, 2007.
—25c.

2. Kysznenos U. H. Hayunoe ncciemoBanne: MeToiMKa poBeeHus U ohopMIIeHHE.
— M..: U3narenscko-Toproas kopnopanus «Jlamkos u K», 2004.

3. JleontoBuu A. B., Kamaumxmna O. J[I., O6yxoB A. C. TpeHunr
«CaMOCTOSTEIIbHBIC UCCIICIOBAHMS IIKOJIHLHUKOBY. — M., 2003.

4. Xnebosa JLII. Ilpaktukym mno OuotexHonoruu. KynbTypa KIETOK, TKaHEH,
opraHoB: yueOHoe nocooue / JL.I1. Xne6osa, E.C. Auenko, H.FO. Cnepanckas. —
bapnayn: U3g-Bo Anr. yH-Ta. 2016. — 137 c.

5. IpipenoB B.JK. OcHoBbl OuoTexHosoruu: KynbTHBHpOBaHME H30JMPOBAHHBIX

KJIETOK M TKaHEH pacTeHuil: Yd4eOHO-MeToaudeckoe mocodue. — YiaH-Yo:
BCI'TY, 2003. — 58 c.
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VIl. Ilpunoxenus
Hpunoxenne 1
Kanenaapublii yueOHbIil rpadguk
ITengaror: I'maszynosa E./I.
KonuuectBo yueOHBIX Henelnb: 36
Pexxum mpoBeeHus 3aHATHI: 2 pa3a B HEJEIO 1Mo 3 yaca

[Ipa3qHUYHBIE U BBIXOJHBIE THU (COTJIACHO FOCYJaPCTBEHHOMY KaJIEHIapIO)
04.11.2018, 01.01.2019-08.01.2019, 23.02.2019, 08.03.2019, 01.05.2019,
09.05.2019

KanukynsapHusii nepuon;

- OCEHHHE KaHUKYJIBI — ¢ 29 okTs16ps 2019 no 04 HosiOps 2019;

- 3MMHUE KaHUKYJIbI — ¢ 28 nexadps 2019 no 08 ssaBaps 2020;

- BECEHHHE KaHUKYJIbI — ¢ 25 mapta 2020 no 3 1mapra 2020;

- TOTIOJTHUTEbHBIE KaHUKYJIBI — ¢ 19 depanst 2020 no 22 ¢epais 2020;

- netHue KaHukyIbl — ¢ 01 urons 2020 o 31 aBrycra 2020.

Bo Bpemst kaHUKYJ 3aHATUS B OOBEAMHEHUSAX POBOJAATCS B COOTBETCTBUU C
y4eOHBIM IIJIAHOM, JIOIYCKAETCA U3MEHEHUE PACTINCAHUS.

No | Mecsiny | YUuce | Bpems ®opma Kon | Tema 3anstus Mecro ®opma
n/ 70 MpOBENEH | 3aHATUS -BO NpOBeJIeH | KOHTPOJIS
i ust 9aco ust
3aHATHUS B
1 | cenrs6 | 10 17.20 — | Jlekums- 3 buorexnonorus — | buokBant | MHCTpyKTax
pb 19.55 Oecena, JIOCTHKCHHUS ¥ | yM, Ka6. M0  TEXHUKE
paKTHYEeCKast MIePCTIEKTHBEI 120 0e30MacHOCTH
pabora , BXOJIHOE
TECTHPOBaHHE
2 | cenrs6 |12 17.20 — | Jlekuwus, 3 JlaGopartopHoe buoksant | Koncrmekt
jus 19.55 CaMOCTOSTEIb obopynoBaHue. yM, Kab.
Has pabora B Turnbt 120
rpymnmnax MUTATENHHBIX
cpen.
3 | cenrsao | 17 17.20 — | IIpaktuueckas | 3 «Pabota B | buokBant | IlpoTokon
pb 19.55 pabora, a0aKTepUaIbHOM yM, Kab. MPAKTHUYECKO
CaMOCTOATENb Ookce «Jlammnap- | 190 i paboThI
Hasi pabora B C»
rpymnmnax
4 | centsio | 19 17.20 — | IIpakruyeckas | 3 «Crepunnzanus buoksant | IlpoTokon
pb 19.55 pabora, HHCTPYMEHTOB yM, Kab. MIPaKTUYECKO
CaMOCTOSITENb PACTBOPOB» 120 i paboThI
Hasg pabora B
rpymnmnax
S5 | cents0 | 24 17.20 — | Ilpaktuyeckas | 3 «Pacuér buoksanr | Pemenue
pb 19.55 pabora, KOMITOHEHTOB yM, Kab. 3aaun
CaMOCTOATC/Tb [UTATENBHBIX 120
Hasi pabora B
cpen»
rpymnmax
6 | cents6 | 26 17.20 — | IIpakruyeckas | 3 «IIpurmoroBnenn | buoxsant | [IpoToxon
pb 19.55 pabora, € COJIEBBIX yM, Kao. MPAaKTUIECKO
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CaMOCTOSITEIIb pacTBOPOB U 120 i paboTHI
Hast paboTa B MUTATEIbHBIX CPeJl
rpymnmnax v}
KyJbTHBUPOBAHHS
KJIICTOK»
7 | okrsiop | 01 17.20 — | IIpaktuueckas | 3 «IloaroroBka Buoksant | IIpoTokon
b 19.55 pabora, HHKy0OaTopa K | yMm, ka0. MPaKTUYECKO
CaMOCTOATENb pabore» 120 11 paGoThI
Has pabora B
rpymnmnax
8 | oxrsa0p | 03 17.20 — | Jlekuwus, 3 Kynberypa buokBant | Koncmekr
b 19.55 CcaMOCTOATENh KaJULyCHOM TKaHH. | ym, Kab.
Has paboTa B Broputnas 120
rpymmax g hepeHnranis
u Mop¢orenes.
9 | oxtsa6p | 08 17.20 — | Jleknwus, 3 CycneH3noHHas buokBant | KoHcmekt
b 19.55 CaMOCTOSITEIb KyJIbTYypa. yM, Kao0.
Has paborta B Kynbrypa 120
rpymnmax M30JMPOBAHHBIX
NPOTOIIACTOB U
TaIuTOMTHBIX
KJIETOK.
MUKpPOKIIOHAJIBHO
€ pa3MHOXEHHE.
10 | oktsi6p | 10 17.20 — | Camocrositens | 3 «lomyuenue buoksant | IIporokoin
b 19.55 Hasi pabora B CTEPUIBHBIX yM, Kao. 1m1abopaTopHO
Tpymniax, IPOPOCTKOB» 120 it paGoTHI
nabopatopHas
pabora
11 | oxTs10p | 15 17.20 — | Camocrosrens | 3 «Ilonyuenne buoksanr | IlpoTokon
b 19.55 Hasi pabora B CTEPHITBHBIX yM, Kab. nabopaTopHO
rpyumnax, HPOPOCTKOBY 120 it paboTeI
naboparopHast
pabota
12 | oxTsi6p | 17 17.20 — | Camocrostens | 3 «ITonyuenne buoksant | IlpoTokon
b 19.55 Has pabora B IIepPBUYHOTO yM, Kab. 1m1abopaTopHO
rpynrnax, Kasyca 120 i paboTHI
nmaboparopHas
pabota
13 | oxTs0p | 22 17.20 — | Camocrosrens | 3 «Ilonyuenne buoksant | IlpoTokon
b 19.55 Has pabora B MEPBUYHOTO yM, Kab. 1a60pPaTOPHO
rpynmax, KaJuTyca» 120 i paboThI
nabopaTopHas
pabora
14 | oktsi0p | 24 17.20 — | Camocrostens | 3 «ITaccupoBanue buoksant | IIporokoin
b 19.55 Has pabora B KaJryca Ha yM, Kab. 1a00paTOPHO
rpynmax, CBEKYIO CPEIIY» 120 i paboThI
nabopaTopHas
pabota
15 | oxTs6p | 29 17.20 — | Camocrositens | 3 «ITaccupoBanue buoksant | IlpoTokon
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b 19.55 Has pabora B KaJuTyca Ha yM, Kao. J1a00paTOPHO
rpynrmax, CBEXKYIO CpeIy» 120 i paboThI
naboparopHast
pabota

16 | oxrs6p | 31 17.20 CamocrosTens | 3 «Mupykust Buoksant | IlpoTokon

b 19.55 Has pabora B OpraHOreHe3a B yM, Kab. nabopaTopHO
rpymnmnax, KYTBType 120 i paboTHI
naGoparophas KaJUTyCHOU TKAHID)
pabora

17 | nos6ps | 05 17.20 Camocrosrens | 3 «MHaYyKIMS buoksant | IlpoTokon
19.55 Hasi pabora B OpraHOreHe3a B yM, Kab. nabopaTopHO
rpymnmnax, KYTBType 120 i paboTHI
naGoparophas KaJUTyCHOU TKAHID)
pabora
18 | Hos10pn | 07 17.20 Jlexmus, 3 EcTecTBennmie, buoksant | KoHcmekr
19.55 CaMOCTOATEIIb MIOJTyCHHTETHYECK | yM, Kao.
Hasi paborta B e u 120
pynmax CHUHTETHYECKHE
MUTaTEIbHBIC
Cpenpl.
UcnonezoBanue
AHTHOHNOTHKOB.
19 | HOs10pE | 12 17.20 Jlexrus, 3 Hucneprupytomue | buoksant | Koncnexr
19.55 CaMOCTOSITEIh PacTBOPBL. yM, Kab.
Has pabota B ITepBuuno- 120
pynmax TPUIICHHU3UPOBAH
HBIE KYJIbTYPHI.
IIepeBuBaemsie
JIMHWH.
20 | HOs16pPE | 14 17.20 Jlexus, 3 [ToxpeiTHE buoksant | KoHcmekr
19.55 CaMOCTOSTEIb KyJIbTYpaabHOU yM, Kab.
Hasi pabora B MIOBEPXHOCTH 120
rpynmax OMOMAaTPHUKCOM.
MoHocnolHEIE,
CYCIICH3HOHHEIE,
POTOYHBIE
KYJBTYpBHI.
21 | Hosi6pH | 19 17.20 Jlexrus, 3 Kpunocoxpanenne | buokBant | KoHcnekt
19.55 CaMOCTOSITEb KIIeTOYHBIX yM, Kab.
Hasg pabora B KYJBTYP. 120
Tpytmax Ompenenenue
KayecTBa
KJIETOUHBIX
JIMHUM.
22 | Hos10pp | 21 17.20 Camocrosrens | 3 «IIpoBepka buoksant | IlpoTokon
19.55 Hasi pabora B KOMTIOHEHTOB yM, Kab. MPaKTUIECKO
rpyumnax, NHUTATENLHON 120 it paboTeI
MpaKTU4ecKas cpenr Ha
pabora
0aKTEepPHOJIOTUUECK
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VIO CTEPUIIEHOCTBY

23 | Hos10pn | 26 17.20 Camocrosrens | 3 ««IIpoBepka buoksant | IlpoTokon
19.55 Has pabora B KOMITOHEHTOR yM, Kab. MPAKTUYECKO
rpymumax, NHUTATENBHON 120 it paboTEI
MpaKTU4IecKas
paGora cpefbl Ha
0aKTEpPHOIIOTUIECK
VIO CTEPUIIBHOCTBY
24 | Hos16pp | 28 17.20 CamocrosTens | 3 «CyOkynbtuBupoB | buoksant | [Ipotokon
19.55 Has pa60Ta B aHUE JKUBOTHBIX yM, Kao. IMPAKTHUYCCKO
rpymnmax, KIIETOKY 120 it paboTHI
MpaKTHYeCKast
pabora
25 | mexabp | 03 17.20 Camocrosrens | 3 CyOkynsTuBupoBa | buokBant | [Iporokxon
b 19.55 Has pa6OTa B HUE KUBOTHBIX yM, Kao. IMPAKTHUYECKO
rpymuax, KJIETOK» 120 i paboThI
MpaKTU4IecKas
pabota
26 | mexabp | 05 17.20 Camocrositens | 3 «IToaroroBka buoksant | IlpoTokomn
b 19.55 Has pabora B KJIETOK K yM, Kab. MPAKTHIECKO
Tpymniax, 3amopaxxuBanuio» | 120 it paboTel
MpaKTU4IecKas
pabota
27 | nexabp | 10 17.20 Camocrositens | 3 «IToaroroBka buoksant | IlpoTokomn
b 19.55 Has pabora B KIIETOK K yM, Kab. MPAKTHYECKO
rpymuax, 3amopaxkuBanmio» | 120 i paboThI
MpaKTHYeCKast
pabota
28 | nmexabp | 12 17.20 Camocrosrens | 3 «Pasmopaxusanve | buoxBant | IIpoToxon
b 19.55 Has pabora B ¥ OIIEHKA BBIX0A | yM, Kab. MPAKTHYECKO
rpynrnax, KITETOK 120 i paboTHI
MpaKTU4ecKas
pabora
29 | nmexabp | 17 17.20 Camocrosrens | 3 «PasmopaxxuBanue | buoksant | IIpoToxon
b 19.55 Has pabora B M OLEHKAa BBIXOJA | yM, Kab. MPAKTHUYECKO
rpynmax, KIIETOK» 120 i paGoThI
NpaKTHYeCKast
pabota
30 | mexabp | 19 17.20 Camocrosrens | 3 «Tect Ha Buoxsant | [Iporokon
b 19.55 Has pabora B MUKpOOHOE yM, Kao. MPAKTHYECKO
rpymmnax, 3apaKeHHE 120 i1 paboTh
MpaKTH9ecKas ICTOUHO
pabora
JTMHUI
31 | nexabp | 24 17.20 Camocrosrens | 3 «TecT Ha Buoksant | IlpoTokomn
b 19.55 Has paboTta B MUKpPOOHOE yM, Kao. MIPaAKTUYECKO
rpynmax, 3apakeHne 120 i paboThI
IIpaKTUYECKast KJIETOYHOM
pabora JTMHUW»
32 | nexabp | 26 17.20 WnpuBupyans | 3 Pabora B hi-tech Hi-tech Maker
b 19.55 Hasi pabora uexe mex, kab. | oO0bekTa
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127

33 | nexabp | 31 17.20 WupuBunyans | 3 Pa6ora B hi-tech Hi-tech Makert
b 19.55 Has pabora nexe mex, kab. | o0bekTa
127
34 | sauBapp | 09 17.20 WunuBuayans | 3 Pa6ora B hi-tech Hi-tech Maket
19.55 Has pabora nexe mex, kab. | oobekTa
127
35 | suBapp | 14 17.20 WunuBuayans | 3 Pa6ora B hi-tech Hi-tech Maket
19.55 Has pabora exe ex, kab. | oObeKTa
127
36 | saBapp | 16 17.20 WupuBunyans | 3 Pa6ora B hi-tech Hi-tech Maket
19.55 Has pabora exe ex, ka0, | OObeKTa
127
37 | suBapp | 21 17.20 WumuBuayans | 3 Pa6ora B hi-tech Hi-tech Maket
19.55 Has pabora exe ex, kab. | 0ObekTa
127
38 | ssBapp | 23 17.20 Jlexus, 3 Kynbrype! knerox | buokBant | Koncnekr
19.55 CaMOCTOSITENb B CaHUTApHO- yM, Ka0.
Has paborta B Tokcukosorndeck | 120
rpymnmax UX UCCIIEIOBAHUSX
39 | suBapp | 28 17.20 Jlexmws, 3 KauectBennniit u | buokBant | Koncmekr
19.55 CaMOCTOSITENb KOJIMYECTBEHHBIH | YM, Ka0.
Has paboTta B aHanm3 natoyorun | 120
rpymnmax MUTO32
40 | saBaps | 30 17.20 Jlexmus, 3 OnpenenexHue buokBant | Koncmekr
19.55 CaMOCTOSITENb JIHK u PHK yM, Kab.
Hasi pabora B METOLOM 120
rpymnmax .
JFOMHHECIIEHTHON
MHKPOCKOITHH
41 | despan | 04 17.20 Jlexrus, 3 MeTtob! buoksant | Koncnekt
b 19.55 CaMOCTOSITENb UTOXUMHYECKOTO | YM, Kal.
Has pabora B HCCIEIOBaHMS 120
rpymmax KYJIBTYP KIIETOK
42 | ¢espan | 06 17.20 Jlexuus, 3 UcnonszoBanue buokBanr | Koncrekr,
b 19.55 JICKYCCHSI KIIETOYHBIX yM, Kao. ydacTue B
ouorexnosoruii B | 120 JTUCKYCCHHU
COXpaHCHUU
6ropasHooOpa3us
43 | despan | 11 17.20 Camocrosrens | 3 «Ilomyuenne buoksant | IlpoTokon
b 19.55 Hast paboTa B HepBUYHO- yM, Kab. | maGopaTopHO
rpynrnax, TPUIICUHU3UPOBaH
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JabopaTopHas HO# KyJIbTYpPbI 120 i paboTHI
pabora JKUBOTHBIX
KJIICTOK»
44 | depan | 13 17.20 Camocrostens | 3 «[lonmyuenue Buoksant | IlpoTokoin
b 19.55 Has paborta B [IEPBUYHO- yM, Kao. 71a60PaTOPHO
rpymnmnax, Tpuncunusupoan | 120 i paboThI
nabopatopHas HOW KyJBTYPBI
pabota JKUBOTHBIX
KIIETOK»
45 | deBpan | 18 17.20 CamocrosTens | 3 «[lonmyuenne Buoksant | IlpoTokon
b 19.55 Has paboTa B TIEPBUYHO- yM, Kao. J1ab0opaTOPHO
rpynnax, TpuncuauzupoBan | 120 i paboTHI
nabopaTopHast HOH KYJIBTYPBI
pabota JKUBOTHBIX
KIIETOK»
46 | despan | 20 17.20 Camocrosrens | 3 «[lonmyuyenue BuoxBant | [Iporokon
b 19.55 Has paboTta B HEPBUYHO- yM, Kao. 11abopaTopHO
rpynmnax, Tpuncunusuposan | 120 i paboThI
nabopatopHas HOH KYJBTYpBI
paborta YKUBOTHBIX
KIIETOK»
47 | deBpan | 25 17.20 CamocrosTenb | 3 «Ilomyuenne buoksant | IlpoTokon
b 19.55 Has pabora B [IePBUYHO- yM, Kab. mabopaTopHO
rpymmnax, TPUIICMHU3UPOBAH | 1) i paboTHI
nabopaTopHast HOH KyJBTYpBI
pabora KHBOTHBIX
KIIETOKY
48 | despan | 27 17.20 Camocrosrens | 3 «Oxpacka buoksant | IlpoTokon
b 19.55 Has paboTta B KOMIIOHEHTOB yM, Kao. 11abopaTopHO
rpynmnax, IIUTOCKEIIETA 120 it paboThI
nmaboparopHas (hnubpodmacToB»
pabora
49 | mapt 03 17.20 Camocrosrens | 3 «Oxpacka buoksant | IlpoTokon
19.55 Has paboTta B KOMITOHEHTOB yM, Kao. 11abopaTopHO
rpynmnax, IIUTOCKEIIETA 120 i paboThI
nabopaTopHas ¢ubpobracToB»
pabora
50 | mapr 05 17.20 Camocrosrens | 3 «Oxpacka buoksant | IlpoTokon
19.55 Hasi pabora B KOMTIOHEHTOB yM, Kab. 1a60paTOpHO
rpymnuax, [IUTOCKEJETa 120 i paboThI
gzggIT)ZTOPHaH ¢$ubpobiacToB»
51 | mapr 10 17.20 Camocrosrens | 3 «Oxpacka buoksant | IlpoTokon
19.55 Has pabota B KOMIIOHEHTOB yM, Kao. 11abopaTopHO
rpynmnax, [IMTOCKEJNETa 120 i paboThI
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JabopaTopHas (hubpodIacTOB»
pabora
52 | maprt 12 17.20 CamocrosTens | 3 «Okpacka Buoksant | IlpoTokon
19.55 Has paboTa B KOMITOHCHTOB yM, Kao. J1ab0opaTOPHO
rpynmnax, HUTOCKE]ICTa 120 11 paGoThI
(hubpodIacToB
nmabopaTopHas
paborta
53 | mapr 17 17.20 CamocrosTens | 3 «Pa3mHOKeHHE Buoksant | IlpoTokoin
19.55 Has paborta B opxuei in vitro yM, Kao. 71a60PaTOPHO
rpymnmnax, 13 HE3PEIbIX 120 i paboThI
nmabopaTopHas CEMSH»
pabota
54 | mapr 19 17.20 Camocrositens | 3 «Pa3zmHOXEHHE buoksant | IlpoTokon
19.55 Has paborta B opxuzei in vitro yM, Kao. J1a00paTOPHO
rpymmax, 13 HE3PEINbIX 120 i paboTHI
snabopaTopHast CEMSTHY
pabota
55 | mapr 24 17.20 Camocrosrens | 3 «Pa3mHOXEHHE buoksant | IlpoTokon
19.55 Hast paboTa B opxwuzeii in vitro yM, Ka0. 71a60paTOpHO
rpymmax, 13 HE3PEINbIX 120 i paboTHI
nabopaTopHast CEMSTHY
paborta
56 | mapt 26 17.20 Camocrosrens | 3 «Pa3mHOXEHHE buoksant | IlpoTokomn
19.55 Has paboTta B opxwueii in vitro yM, Kao. 1m1abopaTopHO
rpynmax, U3 HE3PEeIbIX 120 i paboThI
nabopaTopHast CeMSTH»
pabora
57 | mapr 31 17.20 Camocrosrens | 3 «Pa3mHOXkeEHME buoksant | IlpoTokon
19.55 Has pabora B opxwuzei in vitro yM, Kab. 1m1abopaTopHO
Tpymniax, W3 HE3PEIbIX 120 i paboThI
nabopaTopHas
paGora CeMSTH»
58 | anpens | 02 17.20 Camocrostens | 3 Pabora Han buokpant | Ilian
19.55 Has paboTta B y49eOHBIM KeHCOM | yM, Kao. AKCIIEPUMEHT
rpynmax 120 a
59 | ampens | 07 17.20 Camocrosrens | 3 Pabora Han BuoxBant | MHcTpykTax
19.55 Has paborta B yueOHBIM KeHcoM | yM, Kao. o Th
rpynmax 120
60 | ampens | 09 17.20 Camocrosrens | 3 Pabora Han buoksanr | Ilpomexyrou
19.55 Has paborta B y4eOHBIM KeHcoM | yM, Kaol. HBIN OTYET
rpymmax 120
61 | anpens | 14 17.20 Camocrositens | 3 Pabora Han buokBant | [IpomexyTou
19.55 Has paboTta B y4eOHBIM KeHcoM | yM, Kaol. HBIN OTYET
rpymmax 120
62 | anpens | 16 17.20 Camocrositens | 3 Pabora Han buokBant | [IpomexxyTou
19.55 Has pabora B yueOHBIM KeHcoM | yM, Kao0. HBIM OTUET
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rpyImmax 120
63 | anpens | 21 17.20 CamocrosTens | 3 PaGora Han BuokBant | Otuér
19.55 Has paboTta B y4eOHBIM KEeHCOM | yM, Kao.
rpynmnax 120
64 | anpenp | 23 17.20 CamocrosTens | 3 IToaroroska Buoksant | Ilman
19.55 Has paboTa B TIPE3CHTAINHA 10 yM, Kao. MIpe3eHTAIINN
rpynmnax HUTOTaM 120
HCCIICAOBaHHUs
65 | anpens | 28 17.20 CamocrosTens | 3 IToaroroska Buoksant | IIpe3enrarus
19.55 Has paboTa B MIPE3CHTAINH 10 yM, Kao.
rpynmnax HUTOTaM 120
HCCIIeJOBaHHUS
66 | anpens | 30 17.20 CamocrosTens | 3 Meponpustus Buoksant | Ilpesenrarus
19.00 Has paboTta B MIPOrpaMMBbl yM, Kao.
rpymnmnax pa3BHUTHUSA 120
OOIIeKyITBTYPHBIX
KOMITETEHLUI
67 | mait 05 17.20 Camocrositens | 3 Meponpusarus buoksant | IlpesenTrarus
19.55 Has paboTta B IIPOrpaMMBbl yM, Kao.
rpymmax pasBuTHA 120
OOIIEKYIBTYPHBIX
KOMITETEHLU I
68 | maii 07 17.20 Camocrosrens | 3 Meponpustus Buoxsant | [Ipesenranus
19.55 Has paborta B IIPOTPaMMBI yM, Kao.
rpymmax pasBuTHA 120
OOIIEKYIBTYPHBIX
KOMIIETEHIIUHA
69 | maii 12 17.20 Camocrosrens | 3 Meponpusrus buoksant | Ilpesenrarus
19.55 Has paboTta B IIPOTPaMMBI yM, Kao.
rpynmax pa3BUTHA 120
OOIIEKYIBTYPHBIX
KOMIIETEHIIUHA
70 | mait 14 17.20 Camocrosrens | 3 Meponpusrus buoksant | Ilpe3eHTanus
19.55 Has paboTta B IIPOTPaMMBI yM, Kao.
rpynmax pa3BUTHA 120
OOIIEKYJIBTYPHBIX
KOMIIETEHITHI
71 | mait 19 17.20 Camocrosrens | 3 Meponpusrus buoksant | IlpezenTtanus
19.55 Has paboTta B MIpOTrpaMMbI yM, Kao.
rpynmnax pa3BUTHA 120
OOIIEKYJIBTYPHBIX
KOMIIETEHITHI
72 | man 21 17.20 Kondepennus | 3 Tlonsenenue buoksant | IIpe3enTanus
19.55 WTOTOB M3Y4YeHHUS | yM, Kal.
MIPOrpaMMBl 120
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Ipuiaoxenne 2
Bonpocel BXOAHOM IMATHOCTUKH

Bbi0epuTe 01MH BepPHBINA OTBET U3 YeThbIpeX
1. 'nukokaanke nmpeacrapJasieT co00i
1) KJIETOUHYIO CTEHKY pacTEeHUMN
2) MeMOpaHy KJIETOK dKUBOTHBIX
3) MOBEPXHOCTHBIH €101 MEMOpPAHbI PACTUTEIBHBIX KIIETOK
4) MOBEpXHOCTHBIN CIIOH MEMOpPAHBI KUBOTHBIX KIIETOK
2. Kiierounass MeMOpaHa COCTOUT U3 ABOMHOIO CJI105
1) dochonummmoB 1 MO3auIHO BCTPOSHHBIX MOJICKYJ OCITKOB
2) 6enKoB, CHapY>KH MOKPBITHIX (HOCPOTUMHUIAMHU, & U3HYTPH YTIECBOAAMU
3) 6enKoB, MEX1y KOTOPBIMH HAXOAUTCS OJUH CI0K (hochonunumaos
4) pochomunuaoB, MEXKTy KOTOPBIMH PACIIOaraeTcs OJUH CIIoi Oenka
3. Slnpo B KiIeTKe He BbINOJIHACT QYHKIUIO
1) cuareza PHK
2) OKUCIJICHUS OpPraHUYECKUX BEIIECTB
3) ynpaBieHusl IPoLeccaMu )KU3HEAEATEIbHOCTH
4) perynsiuu 6nocuHTe3a Oenka
4. Bce npokapruoTH4YeCKHE U JYKAPHMOTHYECKHE KJICTKH HMEKOT
1) MUTOXOHAPUH U SIAPO
2) BaKyoJIM ¥ KOMIUIEKC ['0bKu
3) sepHy0 MEMOpaHy U XJIOPOILIACThI
4) nna3mMaTH4ecKyr0 MeEMOpaHy U puOOCOMBI
5. [Touemy Boja siBJIsIeTCSl XOPOLIMM PacTBOpPUTEIEM?
1) xapakTepu3yeTcst BBICOKOW TEIMIONPOBOIHOCTHIO
2) MEJIEHHO HarpeBaeTcsi U OCThIBAET
3) UMeeT BBICOKYIO TEIII0EMKOCTh
4) MOJIEKYJIbI BOJBI TIOJIIPHBI
6. BruosoruyeckuMm KaTaanM3aToOpaMu siBJIAIOTCS
1) BUTAaMHHBI
2) pepmeHTHI
3) HeOpraHUYECKHUE COU
4) ropMOHBI
7. BeJIkM CHHTE3UPYIOTCH B KJIeTKAaX TeJia U3
1) HyKJIEMHOBBIX KUCIOT
2) rIMKOTeHa
3) yriieBo/ioB
4) aMUHOKHCJIOT
8. ’KuBble OpraHu3Mbl HYKIAKTCH B 230Te, TAK KAK OH CJIYKUT
1) rIaBHBIM COCTaBHBIM KOMITOHEHTOM OEJIKOB U HYKJIEUHOBBIX KHCIIOT
2) OCHOBHBIM UCTOYHUKOM SHEPIUU
3) DIaBHBIM CTPYKTYPHBIM KOMIIOHEHTOM KUPOB U YITIEBO/IOB
4) OCHOBHBIM NIEPEHOCUMKOM KHUCJIOpPOAa
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9. [Ipu3Hak 6ecro/i0oro pa3MHOKeHHU *KMBOTHBIX

1) pazBuTHe 3apoAbilIa U3 3UTOThHI

2) pa3BUTHE 0COOU U3 COMATUYECKUX KJIETOK

3) nosiBJIeHUE MOTOMCTBA C YABOCHHBIM HA0OPOM XpPOMOCOM

4) nosiBieHWE MOTOMCTBA C YMEHBIIEHHBIM BABOE HA0OPOM XPOMOCOM
10. ITouxkoBaHMEM Pa3MHOKAIOTCS

1) GakTepuu

2) Mxu

3) IpoxKu

4) npocreiiine

Bri0epuTe TpU BepHbIX OTBETA U3 IIECTH:

11. CxoxgHoe cTpOeHHE KJIETOK PACTEHHI U )KUBOTHBIX — J0KA3aTeJIbCTBO
1) ux poacrsa

2) 00LIHOCTH IPOUCXOXKICHUS OPTaHU3MOB BCEX LIApCTB

3) MpPOUCXOXKICHUS PACTEHUN OT )KUBOTHBIX

4) yCcnoKHEHHUs1 OpraHU3MOB B IPOLIECCE IBOJIIOLIUU

5) eAMHCTBA OPraHUYECKOTO MUPa

6) MHOTO0OOpa3usi OpraHM3MOB

12. bejiku U JJUNUABI UTPAIOT POJIb B 00pPa30BaHUM:

1) pubocom

2) meMOpaH MUTOXOHAPUN U XJIOPOILJIACTOB

3) mna3MaTuyeckor MeMOpaHbl

4) 000J10UYKH sApa

5) MukpoTpybouek

6) ueHTpuosen

13. Kakue kiaerounsie cTpyKTypsl coaep:xkat JHK koabueBoii gopmbi?
1) cyObenuuuiibel pudbocom

2) XpOMOCOMBI S7IEP

3) HyKJIeou Il OaKTepUid

4) MUKpOTPYOOUKH ITUTOCKETIETA

5) XJI0pOIIaCThI

6) MUTOXOHIPUHN

14. Kakue o01iue cBOMCTBA XapaKTePHbI JIs1 MUTOXOHPHUIA U XJIOPOMJIACTOB?
1) He mensATCs B TEYCHHE KUZHU KICTKU

2) UMEIOT COOCTBEHHBIN T€HETUUECKUI MaTepuan

3) ABIAIOTCS OTHOMEMOpPAHHBIMU

4) conepxat (hepMEHThI OKHCIUTEILHOTO (OCHOPUTUPOBAHUS

5) UMEIOT IBOMHYIO0 MEMOpaHy

6) y4acTBYyIOT B cuHTe3e ATD

15. OcHoBHBIE PYHKIMH SI/IPA B KJIETKEe COCTOAT B

1) cunrese monekyn JJHK

2) OKMCJICHUH OPTaHMYECKHX BEIIECTB C OCBOOOKICHUEM YHEPTUH
3) cunrese monekyn nPHK

4) NOrNOIIEHUH KIIETKOW BEHIECTB U3 OKPYKAIOILIEH CPEIb
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5) oOpa3oBaHUM OPTAaHUYECKUX BEIIECTB U3 HEOPTaHMUECKUX
6) 00pa3zoBaHUM OOJIBIION U MaJIol CyOBeIMHUL] pUOOCOM
16. Yro xapakrepHo s pepMeHTOB?

1 )mpencrapnsroT coboi GpparmMeHTsl MoseKybl JTHK
2)UMEIOT OEITKOBYIO IPUPOAY

3)yCKOPSIIOT XUMUYECKHUE PEAKIINU

4)y4acTBYIOT B TEPMOPETYISAIUN

5)perynupyroT Mpo1eCcChl )KU3HEAEATEIbHOCTH

6)MOTYT co/iepkKaTh BUTAMUHBI

17. Kakue BemecTBa OTHOCAT K OMonmoiumMepam?

1) kpaxman

2) muiepuH

3) mIoKo3y

4) Genku

5) AHK

6) ppyxrosy

18. IIpuMepamMu M0J10BOT0 Pa3MHOKEHUS s KUBOTHBIX SBJISIIOTCS
1) moukoBaHUE TUIAPHI

2) HepecCT phIo

3) neneHre 0OBIKHOBEHHOM aMeObl

4) pereHepanusi 10A€BOTO YEPBs

5) mapTeHOreHe3 SAEepHIl

6) pa3zBuTHE pabOYETr0 MypaBbs U3 3UTOTHI
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IIpunoxenne 3

KEWC "IIOJYYEHUE MEPBUYHOM KYJIbTYPHI )KUBOTHBIX KJIETOK"
1. IPOBJIEMHASA CUTYALUA

Kynbrypa KJ1eTOK — COBpEMEHHBII METOJ U3yYCHHSI KJICTKH, IPEACTABISIONINNA COOON BBIJICIICHUE UX U3
OpraHM3Ma >KMBOTHBIX M PACTEHUN W BbIpalllMBaHUE B CHELMAIBHBIX YCIOBHSX (cpenax). Meroa
KJIETOYHBIX KYJIbTYP LIMPOKO HCIHOJB3YETCS COBPEMEHHBIMU HCCIENOBATEIsIMH, PabOTAONIMMU KaK B
pa3InYHbIX 00JACTAX 3KCIEPUMEHTAIBHON KJIETOYHOW OHOJOrMM, TaK M B OOJIACTSX, CBSI3aHHBIX C
IPUKJIAJAHBIMA OMOTEXHOIOTMYECKMMU U MEJULIMHCKUMU MpoOIeMaMH.

B Hacrosiiiee BpeMsi HCIOJB3YETCSl OTPOMHOE KOJMYECTBO KJIETOYHBIX JIMHHHA KaK ITO3BOHOYHBIX
JKUBOTHBIX: YEJIOBEKA, KPBICHI, MBIIIN, XOMSKa, COOaKd, a()pPUKAHCKOW 3eIEHOM MApTHINIKH, TaK M
0€eCII03BOHOYHBIX: KYKYPY3HOM JIMCTOBOM coBKH, KoMapa Aedes albopictus u ap.

IHeparorunyeckas curyauus

KyﬂbTypa KJICTOK IMO3BOJIACT IHOJYYUTh 'OMOTCHHYIO HOMYJIIOWIO TCHECTHYCCKU OJHOPOJHBIX KJIICTOK, a
TAKXKC IMOJIHOCTBIO KOHTPOJIMPOBATL YCJIOBHA, B KOTOPLIX OHHM HAXOAATCA, YTO obecrieunBaeT BBICOKYIO
BOCITPOU3BOJAUMOCTDb PE3YJIbTATOB. I[OCTOI/IHCTBOM METOAa ABIACTCA M BO3MOXXHOCTD Ha6J'IIOI[aTb 3a
KIICTKaMH IIPUIKU3HCHHO.

Knerounas kynpTypa — yaoOHas MOJEb JUIsl U3YYEHUS MPOIIECCOB, MPOTEKAIOUIUX B KIETKAX, BIUSHUS
XUMHYECKHX BEIIeCTB, (PU3MYECKHX W APYruxX 3KoJormdeckuil ¢akrtopoB. KymbTypbl pacTHUTENbHBIX
KJIETOK MOT'YT HUCIOJIB30BAThCA U1l MUKPOKIOHAJIBHOIO Pa3MHOKEHUSL PACTEHUH, B TOM YUCJIE PEIAKUX,
MOJTy4YeHUs! OMOJIOTMYECKH aKTUBHBIX BEIIECTB PACTUTEILHOTO MPOUCX0XKICHUSI.

2. IPUBSA3KA K IIPEJMETHBIM OBJIACTSIM 3HAHUSA
[utonorus, sMOpHOIOTHS, AaHATOMUS, OMOXUMHUS.
3. HEJIA ITPOEKTA

an03033penqecxaﬂ: q)OpMI/IpOBaHI/IC OCHOB JJI1 IIOHHMAaHUs OMOJIOTUYECKUX IMpoueccoB Ha
KJICTOYHOM W OPraHHO-TKaAHCBOM YPOBHSIX.

IIpoaykroBas:

MOJTy4YeHUE MEePBUYHON KyJIbTYpPhI )KUBOTHBIX KJIETOK.

OoOpa3oBaresibHAs - 0CBOEHHE OCHOB:

TEXHOJIOTHH MPOEKTUPOBAHUS (3aMbICET-pean3arus-pedaeKcus);

paboTHI ¢ KJIETOYHBIMU KYJIBTYPAMU B JAMHUHAPHOM OOKCE.

4. IIAHUPYEMBIE PE3YJIbTATHI IIPOEKTA

NepBUYHAs KYJIbTYpa KJIETOK TTO3BOHOYHOTO WIIH OECTIO3BOHOYHOTO )KUBOTHOTO;

CBIpBé JJI1 CMCKHBIX ITPOCKTHBIX KeliCoB 110 TeHHOH HHXXCHCPUU, IUTOJIOTUH.



5. 3TAIIBI PEAJIM3AIINHN

Bpemst paboTbl Hajx KeHCOM 3aBUCHUT OT BO3MOXKHOCTH NpPUOOpeTeHUs OMOJOTHYECKOro MaTepuaa,
IPUTOHOTO JUTSl BBIICTICHUS KJIETOUYHOW JIMHUM, a TAaK)KE OT HATMYUS HEOOXOAMMBIX KOMIIOHEHTOB ISt

IIPUT'OTOBJICHUSA IINTATCIIBHBIX CPE.

JOPOKHASA KAPTA MOAYJIA

Oran paboThl Lenb Onucanwne [nanupyemeIi
pe3ysbTaT
BBogunIit O6ocHOBanue BBenenue B | Be16op HanpaBJICHUs
aKTYaJIbHOCTH pOOJIEMATHKY. paboThI HAJ TEMOIA.
paboThl HaJl | 3HAKOMCTBO C HCTOpUEH
KeicoM. KYJbTUBUPOBAHUS KIIETOK,
KJIacCU(pUKAIHEH
KJIETOYHBIX KYJIbTYP.
[TonroroButensH | CoctaBuTh  IuiaH- | [louck wuHbpopmanuu u | Beibop  oObekra s
Bl rpauk HU3y4ECHUE METOJMK | ITOJYyYEHUs IMEPBUYHOU
peanu3anuu MOJYy4YEHUs1  NEPBUYHBIX | KIETOYHOM JIMHUU, TUIAH-
MIPOEKTA. KJIETOYHBIX JTUHWH, | Tpaduk peanuzanuu
MIPUTOTOBJICHUS IIPOEKTA.
KYJIbTYpaJbHbIX cpen,
MpaBUiI paboThI c
KJIETKaMu u
o0opymoBaHuEM ISl UX
KYJIbTUBUPOBAHUS.
Peanuzanuonnsiii | [lomyuuts [Ipurorosnenue IlepBuynas  kieTouHas
MIEPBUYHYIO KyJIbTYypaJbHON  Cpebl, | JUHUSL.
KJIETOYHYIO JIMHUIO. | BBIACIIEHUE  JKCIUJIAHTA,
Jie3arperamus KJIETOK,
3aCeB B KYJbTypaJlbHbIE
COCY/IBI,
KYJIbTUBUPOBAHUE KIIETOK.
IIpesenranus [IpencraButh O6cyxnenue [Tnan JaTbHEN X
MOJIYYEHHBIX pe3yabTaThl MOJTYYEHHBIX AKCIIEPUMEHTOB c
pe3yJbTaToB. paboTHI, pe3yIbTaTOB. KYJIbTYpOH KIIETOK.
Pednexcus ONPENEIUTh Onpenenenue nepcrneKkTuB
BO3MOJKHBIE paboTel € TOJYy4EeHHOMH
JAJbHEUIINE TYTH | JTUHUCH.
WCIIOIB30BaHUS
IIOJIyYEHHOMN
KYJIbTYPHI.
6. OGOPYJIOBAHUE U MATEPUAJIbI
OcHoBHOE 000pYOBAaHNE U MaTEPHAITBI
Xapakrepuctuk | En. | Kpatkoe — onmcanume | llena 3a C
Ne | Ha3Banue u (ecnu | U3 | Ha3HAYEHUS B | e1., pyo. ygIMa’
HE00X0IMMO) M | IPOEKTE PYo-
1. CrepuibHbII C wr. | Js COBEPILECHUS
O0oKC yIbTpaduoaeTo MaHUITYJISIITAN c
BBIM KJIETKaMu B




00JIy4eHUEM U C CTEpPHIIBHBIX
JAaMHUHApHBIM YCIIOBUSAX
MIOTOKOM
CTEpUIILHOTO
BO3/yXa
2. NuBepTupoBaHH Hns MpoOCMOTpa
bIiI MUKPOCKOII KYIBTYp
3. Mukpockor Hns aHanmsa
penapaToB
4, XOJIOIUIILHUK Hns xpaHeHus cpen,
aHTUOHOTHKOB,
CBIBOPOTOK,
bepMeHTOB
5. Tepmocrar C Jlost nojAep KaHus
KOHTPOJIMPYEMO HEO0OXOAUMBIX
¥ nomaueit CO, YCIOBUU
6. | ABTOKIaB Hdns  crepunmzanuu
MHOTOpPa30BOM
MOCY/IbI u
WHCTPYMEHTOB
7. | KommnoneHTsI Jns  mpuUroToBIEHHS
MUTATEIbHBIX MUTATEILHBIX CPE
cpen
8. | AHTHOMOTHKHN Jis 00pHOBI C
OakTepuanbHBIMHU,
MUKOIUTa3MEHHBIMU |
IrpUOKOBBIMH
3arpsiI3HEHUSIMU
9. | LUenrpudyra s OCAKICHMUS
KIIETOK
10. | KynbTypanbHble Jnsa  BeIpamuBaHus
(haKoHbI KJIETOK
11. | ABTomMaTHueCKU Jns  mpuUroToBIEHHS
€ TUIeTKH ¢ pacTBOpOB
OJIHOPA30BBIMU
HAKOHCYHUKAMH
12. | Yauku Iletpu CrepuibHblE s paboThI c
OMOJIOTUYECKIUMHU
0o0BeKTaMu
13. | Ckanbnenw, CrepunbHbie Jns wm3MenbueHHs M
MUHIETHI NepeHoca Marepuaa
14. | UakyOanroHHBI buonornueckuit
e KypHHBIE MaTepHan TUISt
(mepenenuHbIe) BBIJICJICHHS] KJIETOK
Srna
15. | Sdia 1500051
JTUYIAHKH
Drosophila

melanogaster

BcnomoraresibHOe 000py10BaHNE H MATEPHAJIBI




Neo | HazBanue | Xapaktepuctuku (ecnu | Ko | Kpartkoe onucanue | llena 3a | Cymma,
HEO0OXOMMO) J- | HA3HAYCHHUSI B TIPOEKTE en., pyo.
BO pyo.
1. | Komneror | C nocTyrmoM K CeTH Jlost IIOUCKA
€pbl WuTepuer uHpopManun
2. | Hocka Hns  pukcanuu  HIeH,
3. | Mapkepsl IUIAaHOB.

CHnHCOK UCMOJIbL30BAHHBIX HCTOYHUKOB
Kuuru u craton

MeTtopl KJIeTOYHOM OMooruu, ucnoyibdyemsie B rutoreneruke / M. b. Anuea, U. U. Kupees, C. 1O.
Kypuamosa, P. D. ¥Y36ekoB. — Mocksa, 2010. — 131 c.

Kynbrypa >KMBOTHBIX KJIETOK: IIpaKTH4YeCKOe pykoBoacTBo / P. 5. ®peminu ; nep. 6-ro anri. uza. — 4-¢
u3J., uctp. u gon. — M. : JIaboparopus 3nanuii, 2018. — 760 c. : un., [28] c. uB. Bki1. — ISBN 978-5-
906828-29-3. http://files.pilotlz.ru/pdf/cE557-4-ch.pdf

Hcroynukn nHpoOpMAnuM B HHTEPHETE:

http://www.bio.bsu.by/fbr/files/09 cell euk cultures.pdf

http://labx.narod.ru/documents/tissue culture basis.html

http://labx.narod.ru/documents/culture of cells and tissues.html

http://labx.narod.ru/documents/salt solutions culturing cells.html

http://labx.narod.ru/documents/types primary cell cultures.html

http://labx.narod.ru/documents/removing a chick embryo from an egg.html

http://www.biotechnolog.ru/acell/acelll 7.htm

http://www.biotechnolog.ru/acell/acelll 4.htm

http://molbiol.ru/protocol/19 01.html

http://vlab.amrita.edu/?sub=3&brch=188&sim=1333&cnt=1

http://webpticeprom.ru/ru/articles-maintenance.html?pagelD=1284822224



http://files.pilotlz.ru/pdf/cE557-4-ch.pdf
http://www.bio.bsu.by/fbr/files/09_cell_euk_cultures.pdf
http://labx.narod.ru/documents/tissue_culture_basis.html
http://labx.narod.ru/documents/culture_of_cells_and_tissues.html
http://labx.narod.ru/documents/salt_solutions_culturing_cells.html
http://labx.narod.ru/documents/types_primary_cell_cultures.html
http://labx.narod.ru/documents/removing_a_chick_embryo_from_an_egg.html
http://www.biotechnolog.ru/acell/acell1_7.htm
http://www.biotechnolog.ru/acell/acell1_4.htm
http://molbiol.ru/protocol/19_01.html
http://vlab.amrita.edu/?sub=3&brch=188&sim=1333&cnt=1
http://webpticeprom.ru/ru/articles-maintenance.html?pageID=1284822224

KEWC «BJUSHUE BUOJIOTTYECKUA AKTUBHBIX BEHIECTB HA IIUTOCKEJIET»
1. IPOBJIEMHASA CUTYALIUA

[{utockener — 3TO KJIETOUYHBIN KapKac, HaXOASIIUNUCS B UTOIUIa3ME KUBOU KJIeTKH. OH MPUCYTCTBYET
BO BCEX JYKAapUOTHUYECKHX KieTkax. Llurockemer oOpa3oBaH OelkaMu, B 3aBUCHMOCTH OT CTPOCHHS
pa3sIUYAOT TAaKHMEe ero  JJIEMEHThl KaKk  MHUKPOQUIAMEHTHI, IMPOMEKYTOYHbIE (DUITAMCHTHI,
MUKpOTPyOOukr. DYyHKIUAMUA UTOCKENETA SIBJISCTCS TMOJJACPKaHUE M amantaius (GOpMBI KIETKH KO
BHEIIHUM BO3JICHCTBUSAM, 3K30- U SHJOLUTO3, 00eCreueHne BUKEHUS KIETKH KakK IeJI0ro, aKTUBHBIN
BHYTPHUKJIETOUHBII TPAHCIIOPT U KIETOYHOE JIEJICHUE.

DJIEMEHTHl IIUTOCKEJIETa OYEHb JIMHAMHYHBI. B OMNpeneNieHHbIX Yy4YacTKaX KIETKH MpU U3MEHEHHH
BHEIIHUX U BHYTPEHHUX YCJIOBUN OHHM MOTYT pacmnaaaThCs U BHOBb cobupathcsi. OTaenbHble OEIKOBBIC
MOJIEKYJIbI, 00pa3yroluecs Ipu pazdopke MUKPOTPYyOOUeK U MUKPO(PHIaAMEHTOB, IEPEXOAST B paCTBOpP B
cocrtaBe ruanomiasMel. [Ipu cOopke 37eMeHTOB IUTOCKeNeTa HabIogaeTcs 0OpaTHBINA poIecc.

HOpMaJ'ILHOC (I)YHKL[I/IOHI/IpOBaHI/IC OUTOCKCIICTA HCO6XO,Z[I/IMO JUIA obecrieueHrs] TaKUX JKH3HEHHO
BaXXHBIX IIPOOCCCOB, KaK JCICHHUC KIICTKH, aAre3usa W T.[. Hey,Z[I/IBI/ITeJ'IBHO, YTO TOKCHYCCKOC
BOOSI[G?ICTBPIC HCKOTOPBIX BCHICCTB 3aKIIOYACTCA Ha H606paTI/IMBIX HU3MCHCHUAX OJIICMCHTOB
OUTOCKCIICTA.

Busyanuzanuio npocTpaHCTBEHHOTO MOJOXKEHUsT KOMIOHEHTOB IIMTOCKENEeTa B KIJIETKE OCYIIECTBISIOT
IIPU ITOMOIIY CIENU(PUUECKUX KPACUTEICH.

IHeparorunyeckas curyauus

Knerounas kynprypa — ymoOHasi MOJEIb Uil M3YYECHMs MPOIECCOB, MPOTEKAIOMUX B KIETKAaX IOJ
BO3/ICIICTBMEM TaKHX BEIIECTB KAaK KOJIXHIIMH, BUHKPUCTHH, (haJOUIUH, COJIEPKAIINXCA B IKCTPaAKTaX
pacTeHH.

2. IPUBA3KA K IPEAMETHBIM OBJACTAM 3HAHUSA
Huronorus, 6MOXUMHUSI, MOJIEKYJISIpHAsE OUOJIOTHUS.
3. IEJIM IPOEKTA

an0B033pqueCKaﬂ: q)OpMI/IpOBaHI/IC OCHOB JAJ11 ITIOHHMAaHUWA OMOJIOTHYECKUX MpoueccoB Ha
KJIICTOYHOM U OPIraHHO-TKaAHCBOM YPOBHIIX.

IIpoaykroBas:

NOJIy4eHHE OKpallleHHBIX MpenapaToB Gpudpod1acToB.
OoOpa3oBaresibHAs - 0CBOEHHE OCHOB:

TEXHOJIOTHH MPOESKTUPOBAHUS (3aMbIceN-peanu3anusi-pedaexcus);
paboThI ¢ KJIETOUYHBIMU KYJIbTYPaMHU B JIAMUHAPHOM OOKCe.

4. INTAHUPYEMBIE PE3YJIBTATBI IPOEKTA

OKpalIeHHbIC TTpenaparsl KJIeToK GuOpoOIacToB.



5. 3TAIIBI PEAJIM3AIINHN

Bpemst paGoTbl Haj KeHCOM 3aBUCHT OT BO3MOXKHOCTH TNPHOOpPETEHHsS OHUOJIOTMYECKOTO AaKTHBHBIX

BCIICCTB, CHGI_II/IQ)I/I‘ICCKI/IX KpaCHTeHeﬁ IJId OKpallMBAHUA KOMIIOHCHTOB HUTOCKCEIICTA.

JOPOKHASA KAPTA MO YJIA

Oran paboThl Lenb Onucanwue [nanupyemeIi

pe3ysbTaT

BBogunIit O6ocHOBanue BBenenue B | Be1O6op HanpaBJICHUs
aKTYaJIbHOCTH pOOJIEMATHKY. paboThI HAJ TEMOA.
paboThl HaJl | 3HAKOMCTBO C HCTOpUEH
KENCOM. W3YyYECHUS] HIUTOCKETIETA.

[TonroroButensH | CoctaButh  IuiaH- | [Touck wuHbopmanuu o | Beibop  Ouonoruuecku

BIiA rpaduk BJIMSHUM  BEIIECTB  HA | aKTUBHBIX BEIIECTB,
peanuzaiuu LUTOCKEJIET, U3YyYEHUE | METOJIMK OKPAacCKH, IUIaH-
MIPOECKTA. METOJIMK  OKpaIlIuBaHUs | Tpaduk peanuzanuu

AJIEMEHTOB IIUTOCKEINIeTa, | MIPOEKTa.
IpaBI paboThI c
KJIETKaMU u
o0opynoBaHuEeM IS UX
KYJIbTUBHPOBAHUSI.

Peanmmszanuonnsii | [Homyuuts Bo3saeiictBue OxkpallleHHbIE NpenapaTsl
OKpallICHHbBIC OMOJIOTHYECKH- ¢ubpobaacToB.
npenaparsl KJIETOK. | aKTUBHBIMH ~ BEIIIECTBAMU

Ha ¢bubpoOIacThI,
MPUTOTOBJICHUE U OKpacKa
MIpenapaToB KJIETOK.

IIpesenranus [IpencraButh OO6cyxaenue [Tnan JaTbHEN X

MOJTy4YEHHBIX pe3yabTaThl MOJTYYEHHBIX JKCIIEPUMEHTOB c

pe3yJbTaToB. paboThl, pe3yJIbTaToB. KYJIbTypaMHU KJIETOK.

Pednexcus ONPENEIUTh Onpenenenue nepcneKkTuB
BO3MOJKHBIE WCTIOTb30BaHUS
JalbHEUIINe TMYTH | BHIOPAHHOTO
WCTIOIb30BaHUS OMOJIOTMYECKH aKTHUBHOTO
OMOJIOTHYECKH BEILIECTBA.

AKTUBHOTO
BEILIECTBA.

6. ObOPYJIOBAHUME U MATEPUAJIbBI

OcHoBHOE 000pYOBAaHNE U MaTEPHAITBI

Xapakrepuctuk | Ex. | Kparkoe — onucanume | [lena 3a C

Ne | Ha3Banue u (ecmu | U3 | Ha3HAYEHUS B | e1., pyo. yéw M,
HE00X0TMMO) M | IPOEKTE pyo.

1. CrepuinbHbIN C wrT. | s COBEPUICHUS

O yabTpaduoIeTo MaHUIYJIAUI c

BbIM KJIeTKaMu B
00JIy4eHHUEM U C CTEPUIIbHBIX
JaMHUHApHBIM YCIIOBUSAX
IIOTOKOM
CTEPUIILHOTO




BO3/yXa
2. NuBepTupoBanH Jost MpocMoTpa
bIiI MUKPOCKOI KYJIbTYp
3. Mukpockorn Hns aHanuza
MpernapaToB
4, XOJIOIUIILHUK Hns xpaHeHus cpen,
aHTUOHMOTHKOB,
CBIBOPOTOK,
bepMeHTOB
5. Tepmocrar C Jlost nojAep KaHus
KOHTPOJIMPYEMO HEO0OXOAUMBIX
U nomaueit CO, YCIOBUU
6. | ABTOKIaB Hdna  crepunuzanuu
MHOTOpa30BOM
MOCY/IbI u
WHCTPYMEHTOB
7. KommnoneHnTst Jns  mpuUroToBiIeHUS
MUTATEIbHBIX MUTATEILHBIX CPE
cpen
8. | AHTHOMOTHKHN Jis 00pHOBI C
OakTepuanbHBIMHU,
MUKOIUTa3MEHHBIMU |
IpUOKOBBIMH
3arpsiI3HEHUSIMU
9. Lentpudyra st OCaKJICHUS
KIIETOK
10. | KynbTypanbHbie Jns  BbIpaniuBaHus
(baKoHbI KJIETOK
11. | ABTomMaTHueCKU Jns  mpuUroToBIEHHS
€ TUIeTKH ¢ pacTBOpOB
OJIHOPA30BBIMU
HAKOHCYHUKAMH
12. | Yauku Iletpu CrepuibHbIE s paboThI c
OMOJIOTUYECKHUMHU
0o0BeKTaMu
13. | Ckanbnenw, CrepunbHbie [ns wm3MenbueHHs M
MUHIETHI nepeHoca Marepuaa
14. | Cneuuduueckue Jlst OKpacku
KpacuTeIn DJIEMEHTOB
HIIEMEHTOB [IUTOCKeIeTa
ITUTOCKEJIeTa
15. | buonornuecku- Jlms Bo3meiicTBUS Ha
AKTHUBHBIC IUTOCKEJIET
BEIIIeCTBA

BcnomoraresibHOe 000py10BaHNe U MATEPHAJIbI

Ne | Hazpanne | Xapaxrepuctuku (ecnu | Ko | Kparkoe ornucanue | Ilena 3a | Cymma,
HEO0OXOMMO) J- | HA3HAYEHUS B MPOEKTE en., pyo.
BO pyo.
1. | Komnetor | C pmocTymoM K ceTH s ITOUCKA

epbl

HNHutepHer

uHpopManuu




N

Jocka Jns  ¢ukcauuu wueH,

3. | Mapxkepsl IIJIAHOB.

CnucoOK HCNOJIb30BAHHBIX HCTOUHHKOB

Kuuru u crarbun

MeTtobl KIETOYHON OHonoruu, ucnoiib3yembie B nmuroreneruke / . b. Anuesa, 1. . Kupees, C. IO.
Kypuamosa, P. D. Y36ekoB. — Mocksa, 2010. — 131 c.

Kynbrypa >KMBOTHBIX KJIETOK: IpakTU4eckoe pykoBoactBo / P. SI. ®pemnu ; nep. 6-ro anri. uza. — 4-e
u3., uctp. u gom. — M. : Jlaboparopus 3uanuii, 2018. — 760 c. : un., [28] c. uB. Bkia. — ISBN 978-5-
906828-29-3. http://files.pilotlz.ru/pdf/cE557-4-ch.pdf

HUcTouHukn an)opMamm B UHTEPHETE:

https://colibris62bethune.org/other/dinamichnost-tsitoskeleta.html

http://filosof.historic.ru/books/item/f00/s01/20001012/st000.shtml



http://files.pilotlz.ru/pdf/cE557-4-ch.pdf
https://colibris62bethune.org/other/dinamichnost-tsitoskeleta.html
http://filosof.historic.ru/books/item/f00/s01/z0001012/st000.shtml

KEVC «PASMHOKEHUE OPXUJEMH IN VITRO»
1. MPOBJIEMHAS CUTYALIUS

OpxugHble — 3TO CEMEHCTBO OJHOAOIBHBIX PACTEHHH, OTIMYAIONICEeCS YHUKATHLHBIMA OCOOCHHOCTSIMU
JKU3HEHHOIO LHMKJa. BceneacTtBue HEpa3sBUTOCTH 3apojpllia IMPOPACTAHUE CEMSH IPOUCXOIUT
HETUNWYHBIM JUIs OOJBIIMHCTBA IIBETKOBBIX pacTeHHl crocoboMm. Ha mepBBIX 3Tamax pa3BUTHS BcCe
OpXUJIeH MUTAIOTCS 3a CYET MUKOPU3000pa3yIOIMUX TPHOOB, C KOTOPHIMH OHHM BCTYMAIOT B CIIOXKHBIE
OTHOLLICHUS.

OTH 0COOEHHOCTH OHMOJOTUM Pa3BUTHS NPUBOAAT K TOMY, YTO CEMEHHOE DPAa3MHOKEHUE PACTECHHMA
ceMelcTBa 3aTPyIHEHO, OCOOEHHO B YCIOBHSX KyIbTYpbl. JlIMTENbHOE BpeMsi CEMEHHOE
BOCIPOM3BOJACTBO OPXHJIEH BKIIOYAIO 0053aTeNbHBINA 3Tl — 3apa)KeHHe MPOPOCTKa CUMOUOTUYECKUM
rpuboM. OHAKO B HACTOSIIEE BPeMs IIMPOKO MPUMEHSETCS Croco0 Pa3sMHOKEHHS THX PACTEHHUH in
VItro Ha MUTATENBbHBIX CPElaX U3 HE3PEIIBbIX CEMSIH.

IHeparorunyeckas curyauus

He3spenble cemeHa opXuIHBIX — YyA0OHas MOJENb JJs M3YYEHHUs IPOLIECCOB KaJUTyCOOOpa3OBaHUS U
nocneayroiero Mmopgorenesa. [Ipu 3ToM Mo10/1bIe pacTeHUsA-PETEHEPAHTH MOTYT OBITh MCIOJIB30BaHbI
JUISL pernaTpuanyy B MPUPOAY U YBEIWYEHHS TaKUM O00pa3oM YHUCIEHHOCTH MOMYNSIHA PeIKuX
pacTeHuil.

2. TIPUBA3KA K IPEAMETHBIM OBJIACTAM 3HAHUSA
boranuka, sxosorus, Gpu3NoN0rus pacCTeHU, OXpaHa IPUPOJIbI.
3. IEJIM IPOEKTA

MupoBo33penyeckas: (GOpMHUPOBAHHE OCHOB JJIsl TOHUMAHUS OMOIOTHYECKUX MPOIECCOB HA OpraHHO-
TKaHEBOM, OPraHU3MEHHOM YPOBHSIX M Ha YPOBHE COOOIIIECTB.

IIponykroBas:

pacTeHHii-pereHepaHToB.

O0pa3oBaTe/1bHasl - 0CBOCHUE OCHOB:

TEXHOJIOTHH MPOEKTUPOBAHUS (3aMbIcen-peann3anusi-pedaexcus);
paboThI ¢ KJIETOUYHBIMU KYJIbTYPaMHU B JIJAMUHAPHOM OOKCe.

4. INTAHUPYEMBIE PE3YJIBTATHBI IPOEKTA

PaCTCHUA-PCICHCPAHTHI.

5. 9TAIIbI PEAJIM3AIIUN

BpCMH pa6OTBI HaJ KEMCOM 3aBHCHT OT BO3MOXKHOCTHU HpHOGpCTCHI/Iﬂ mocaJjo4yHoro marcpuajia u
KOMITOHCHTOB IMUTATCIIBHBIX CPEA

JOPOXKHASA KAPTA MOAYJIA



IInanupyemslit

Oramn paboThl Hens Onucanue
pe3ynbTaT
BBoanbIit ObocHoBaHMe Benenue B | Beibop HaIlpaBJICHUS
aKTyaJIbHOCTH poOJIeMaTUKY. paboThl HAJ TEMOIA.
paboThI HaJ | 3HAKOMCTBO ¢ Ouosioruei
KEHUCOM. Y DKOJIOTUEH OPXUJICH.
[onroroBurensn | CoctaButh  1wiaH- | [louck wuHpOpManuu o | Beibop [IATATEIbHBIX
13174 rpaduk Pa3MHOKEHUHM OPXMJHBIX, | CpE, METOJIMK
peanuzanuu 0COOEHHOCTSIX ~ CTPOEHHS | KYJIbTUBUPOBAHMUS, IJIaH-
IIPOEKTA. ux ceMsiH, | rpaguk peanuzanuu
B3aMOOTHOLIEHMSIX IIPOEKTA.
rpu0oB u opxujeH,
IIpaBUI paboThI c
o0opynoBaHUEM [UIsl UX
KYJbTUBUPOBAHUSI.
Peanmzauuonnsiii | [lomyuuts [IpuroroBnenue Parenus-perenepaHTsbl.
pacTeHus- MUTATENbHBIX cpen,
pEreHepaHTBhl. CTEpUJIM3alusl pPacTBOPOB,
[IOCEBHOI'O MaTepuana u
WHCTPYMEHTOB,
KYJIbTUBUPOBAHUE.
[Ipe3enTanus IIpencraBuTh Ob6cyxnenue IIman JallbHENIINIX
MOJIyYEHHBIX pe3yJIbTaThl MOJIy4E€HHBIX AKCIIEPUMEHTOB c
pE3yNbTaTOB. paboThl, pe3yabTaTOB. PACTEHUSIMH.
Pednexcus OIPEIEIUTh Onpenenenne NepereKkTuB
BO3MOKHBIE Pa3MHOXKEHHUSI  pacTEHUU
najgbHEHIIMe myTH | in Vitro.
WCII0b30BAHUS
OCBOCHHOM
METOJMKHU.
6. OBOPYJIOBAHUE U MATEPHUAJIBI
OcHoBHOE 000pYyIOBaHNE U MaTEPHAIIBI
Xapakrepuctuk | Ex. | Kparkoe — onmcanme | Ilena  3a C
Ne | Ha3Banue " (ecnu | U3 | Ha3HAYCHUS B | el., pyo. y6M M,
HEO0OXOMMO) M MIPOEKTE pYo-
1. CrepunbHBIi C wrT. | s COBEPIICHUS
60Kc yIbTpapuOIETO MaHUITYJISIIUN B
BBIM CTEPHITHHBIX
00JIy4eHHUEM U C YCIIOBHSIX
JTaMUHAPHBIM
IIOTOKOM
CTEpUIILHOTO
BO3yXa
2. | UuBepTHpoBaHH Hns MIPOCMOTpa
bIil MUKPOCKOI KYJIBTYP
3. Muxkpockon s aHainusa
IIpenapaToB
4, XO0JIOIUIILHUK Jns xpanenus cpen,
5. Tepmocrar C moacBeTkoi s noJAep KaHus
HE00XO0TUMBIX




YCIOBUU
6. ABTOKJIaB Jlost CTepUIIM3alun
MHOI'Opa30BOM
MOCYbI u
WHCTPYMEHTOB
7. KomnoneHTsl Jns  mpurotoBiIeHUS
MUATATEIbHBIX MUTATEIbHBIX CPEJl
cpen
8. Kynbrypansubie Jns  BeIpalBaHUs
(b1aKkoHbI KIIETOK
9. | ABTromMaTH4ecKH Jns  mpuroToBiICHUS
€ TUIeTKu ¢ pacTBOpOB
OJIHOPa30BbIMU
HAKOHEYHHUKAMHU
10. | Yamku Ilerpu CrepuibHble s paboThI c
OMOIOTrMYEeCKUMHU
0o0BeKTaMu
11. | Cxanbnenu, CrepuibHble [nsa usMenpueHUs W
MUHIETHI NepeHoca Marepuaa
12. | Cemena Hespenbie ITocamounblii
OPXHJIHBIX MaTepuan
15. | buonoruvecku- Hst  mobGaBneHus B
AKTHBHBIE MUTATENBbHYIO CPEay
BEIIECTBA

BcnomoraresibHOe 000py/10BaHHe W MaTepPHAJIbI

Ne | Hazpanue | Xapaxrepuctuku (ecnu | Ko | Kparkoe onucanue | llena 3a | Cymma,
HE00X0/1UMO) J- | Ha3HAYEHUs B IIPOEKTE en., pyo.
BO pyo.
1. | Komnetor | C pmoctymoM K ceTH s MIOMCKa
epbl WNHTtepHer uH(popManun
2. | Jocka I ¢ukcanuu  weH,
3. | Mapkepsl TIJIAHOB.

CHHcoxk UCIoJIb30BAHHBIX HCTOYHHKOB

Kuuru u crareun

Hutuenko, T. M. KynbTypa KIETOK, TKaHe M OpPraHoB pacreHuii: Meton.
pPEKOMEHIalluU K TaOOPATOPHBIM 3aHATUSM, 3aJJaHUs JJI1 CAMOCTOSTEIbHON pabOTHI U
KOHTpouist 3HaHui ctyaenTos / T. V. Autuenko. — Munck: bI'Y, 2007. — 25 c.

HcTrounuku nHPOpMALMU B UHTEPHeETE:

https://cyberleninka.ru/article/n/asimbioticheskoe-semennoe-razmnozhenie-orhidey-v-kulture-in-vitro-na-

primere-ludisia-discolor-ker-gawl-rich



https://cyberleninka.ru/article/n/asimbioticheskoe-semennoe-razmnozhenie-orhidey-v-kulture-in-vitro-na-primere-ludisia-discolor-ker-gawl-rich
https://cyberleninka.ru/article/n/asimbioticheskoe-semennoe-razmnozhenie-orhidey-v-kulture-in-vitro-na-primere-ludisia-discolor-ker-gawl-rich

https://cyberleninka.ru/article/n/introduktsiya-dactylorhiza-fuchsii-druce-so-v-glavhom-botanicheskom-sadu-
gbs-ran



https://cyberleninka.ru/article/n/introduktsiya-dactylorhiza-fuchsii-druce-so-v-glavnom-botanicheskom-sadu-gbs-ran
https://cyberleninka.ru/article/n/introduktsiya-dactylorhiza-fuchsii-druce-so-v-glavnom-botanicheskom-sadu-gbs-ran

