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1. IMosicHUTeNLHAA 3aNHCKA

[Tporpamma HampaBieHa Ha pOPMUPOBAHUE HMHTEIUIEKTYAJIIbHOTO PA3BUTHUS MIKOJIBHUKA,
pa3BUTHIO JIIOOO3HATEIBHOCTH, AKTUBHOCTH U 3aMHTEPECOBAHHOCTH B IIO3HAHUU MHPA,
KyIbTypbl Oe3omacHoro oOpasza »u3Hu. [IporpamMma crmocoOCTByeT (QOPMHUPOBAHUIO Y
MOJIPOCTKOB CHCTEMBI 3HAHUUN M YMEHUI O ClI0c00ax COXpaHEHUS U YIyUIICHUS 310POBbSL.

JleaTenbHOCTHBIM MOJIXOA K OpraHu3anudud paboThl OOBEIUHEHMS 3aKIIOYaeTCsl B
AKTUBHOM HCIOJb30BAaHUM HA €ro 3aHATHUAX NPAKTUYECKUX 3aJaHUN, MPOBEICHUS CHIIaMU
ydyalmuxcst pa3HooOpa3HbIX AKCHepuMeHToB. [Iporpamma crocoOCTByeT (GOpPMHPOBAHUIO Y
y4Yaluxcs HaBbIKOB OpraHu3aluy COOCTBEHHOM JeSTEIbHOCTH.

Conepxanue MaTepualia JaHHOTO Kypca PpacIIMpPeHO HCTOPUYECKUMH JaHHBIMUA 00
OTKPBITHSIX, CIIOCOOCTBYIOIIUX Pa3BUTHIO OMOTEXHOJIOIHH, CBEICHUSIMHU O METO/IaX KJIECTOYHOU U
TeHHOM MH)XEHEPUH, aKTyaJbHBIX HAYYHBIX OCHOBAaX COBPEMEHHOW OMOTEXHOJIOTUH, IICHHBIMHU B
00pa3oBaTeNbHOM, BOCIUTATEILHOM U Pa3BUBAIOIIEM OTHOIICHHUU.

[Iporpamma paccMaTpUBAIOTCSI BOMPOCH COBPEMEHHOT'O COCTOSIHHS M IIE€PCIIEKTHUBBI
pa3BUTHSA OMOTEXHOJOTHH, MPH 3TOM 0co00€ BHUMAaHHE YAEICHO METOJaM OHOTEXHOJIOTHH,
MO3BOJISIOIINM PACKPBITH TEHETHUECKUH TIOTEHIIMAI OpraHi3Ma C IMOCIEAYIOIeH peaan3alieii B
KOMMEPUYECKUA MTPOYKT.

Haubonpiiee BHMMaHHMe: OMOIIOTUYECKUM, HAYYHO-TEXHHMYECKHMM M IKOHOMHYECKHM
MPENOChUIKAM B PAa3BUTUU OMOTEXHOJIOTMH; OCHOBHBIM METOJAaM U MpHUeMaM MOJEKYISIPHOU U
KJICTOYHOW OMOTEXHOJIOTHH; MPUHIMIIAM M IIPAaBUJIaM KOHCTPYHPOBAHUS T€HOB U T€HOTHUIIOB in
Vitro; MeTojaM TIONy4YeHUsi OMOTEXHOJOTMYECKOW KOMMEpYeCKOW MpoayKiuuu. Marepuan
OporpaMMbl  OOecredrMBaeT  YYalluXcsl  3HAHUAMH  TPAKTHYECKOTO  HCIOJIB30BAHUS
OMOTEXHOJOTHYECKUX METOJIOB U HCCIEAOBAaHUMN, CBEJEHUS O KOTOPBIX, BO3MOXXHO, MOMOTYT
yUYanmMcs BRIOpaTh Oy Iymryro mpodeccuro.

IIporpaMma OTHOCUTCSI K €CTECTBEHHOHAyYHOW HANpaBIIEHHOCTH U OPHEHTHUPOBaHA Ha
pa3BUTHE MHTEJUIEKTYaIbHO-TBOPUYECKUX CIOCOOHOCTEM oOyuaroniuxcs, npuoOpeTeHne 3HaHUM
U YMEHUH B 00J1aCTH OMOTEXHOJIOTHUH, CIYKUT NMPO(YOPHUEHTALIMOHHBIM CPEJCTBOM U CPEJICTBOM
dbopMHUpPOBaHMS HABBIKOB UCCIIEI0BATEIBCKON NEITEILHOCTH.

[Tporpamma coctaBnieHa Juist oOyuatomuxcst 10-11 kiaccos.

Heas mnporpammbl: (QOpMHPOBAHHE Y YyYAIIUXCS IMPEICTaBICHHE O OWOTEXHOJOTHH, €e
COBPEMEHHOM CTaTyce M 3Talax Pa3BUTHs, OCHOBHBIX HANpaBJICHUSAX — KJIETOYHOM M T'€HHOM
WH)KEHEPUH, T[IOKa3aTh OONACTH TPHMEHEHHs TEeHHOMOAM(DHUIIMPOBAHHBIX OPTraHU3MOB U
IOPOAYKTOB MX >KU3HEIESITEIbHOCTH, DPACKPBITH POJIb OWOTEXHOJOTMH KaK HPUOPUTETHOTO
HANpaBJICHUS BHAYYHO-TEXHUYECKOM IIPOTpecce, MO3HAKOMHTH C ATHYECKHUMH IPOOJIEMaMH,
BO3HHUKAIOIIMMU NPH Pa3BUTHH HAYKH.

3agauu:

Ooépa3zoeamenvhule

pacmMpuTh W YrIyOWTh 3HAaHWS O HYKJIEMHOBBIX KHCIIOTaX, IPHPOJE TeHa, BHUpYCax,
NPOKapHOTaX M DYKapHOTaxX, MOJOBOM Tporecce y OakTepuil, MMMYHHUTETE, 3aKOHOMEPHOCTSIX
HACJIEICTBEHHOCTH U U3MEHYMBOCTH, PETYJISIIIMA AKTUBHOCTH TEHOB;

pa3BUTH NIO3HABATEIILHBIC HHTEPECHI PH U3YUEHHUH JOCTIKEHHI OMOTEXHOJIOTHH 32 TTOCIICHNE
necaTwieTus  (MONydeHWe AaHTUTeNl JUIsl JICYeHWS W JUAarHOCTUKH WHQEKIUOHHBIX H
HACJIC/ICTBEHHBIX 3a00JIeBaHM, CO3/laHUE TIOJNU- U CYOBEAMHUYHBIX BaKLWH, H300peTeHHE
HOBBIX JICKQPCTBEHHBIX IMPENapaToB, YCTAHOBIICHHE CTENCHW pOJCTBA JFOJCH, TMOIy4YeHUE
HOBEHIIMX COPTOB PACTEHHUM C HEXapaKTEPHBIMU JIJIsl HUX CBOMCTBAMU H T. 11.);

pacIIMpUTh Kpyro3op uepes paboTy ¢ JOMOIHUTEIbHON JIUTEPaTypOit;

pa3BUTh OOIIeydyeOHbIE ¥ HMHTEUICKTyalbHbIE yMEHHs: CpaBHUBaTh MW  COIOCTaBIISTH
OMOTEXHOJOTHYECKHE OOBEKTBI, METOAbl OWOTEXHOJOTMH, aHAIM3UPOBATH MOJIYYCHHBIC
pe3yNbTaThl HAayYHBIX HCCIIEJOBAHMM YYEHBIX B MHUKpPOOMOJIOTMH, MOJIEKYJISIPHON Ouosoruu,
OMOXMMUM, TEHETHKE, BBIABIATH MPUYUHHO-CICICTBCHHbIC CBS3M TNPU H3YYEHUH METOJIOB
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OMOTEXHOJIOTHH, OMOJIOTHUYECKUX SIBJICHUH: TpaHchOpMalMu, TPAHCAYKLUUU U JAp., 0000IIaTh
(axThl, 1eNaTh BBIBO/bI; BOCIIUTATh HA MPUMEPE OTKPHITUN B OMOTEXHOJIOTMU YOEXKIEHHOCTh B
IIO3HABAEMOCTH IIPUPOJIbI, JEHCTBUM €IMHBIX 3aKOHOMEPHOCTEH ISl MATEPUAIbHOTIO MUPA;
BOCIIUTaTh OEpeKHOE OTHOILIEHUS K CBOEMY 3/0pOBBIO, KYIbTypy IHTaHHs IpU oOTOOpE
TPAaJUIIMOHHBIX U TEeHHOMOAU(DUIMPOBAHHBIX MPOAYKTOB MUTAHUS; KYJIbTYPY YBaKEHHS Y>KOTO
MHEHHS U apIryMEHTHPOBAaHHOE OTCTAUBAaHUE CBOUX YOEXKJIEHHUH TP y4aCTUU B AUCKYCCUSX.
Paciiputs ¥ yrayOWTh TeopeTHUYeCcKHe 3HaHMA B O0JACTH OMOJOTHHM, XHUMHH, SKOJIOTHH
4eJI0BEKa, OXPaHbl 37I0POBbS YeIOBEKa U OMOTEXHOJIOTHH;

chopMHpOBaTh 3HAHUSA O COBPEMEHHBIX METOJAaX KOHCTPYUPOBAHHS KJIETOK U I€HETUYECKHUX
IIPOrpaMM OpraHu3MoB. O3HAaKOMHUTb C IPUMEPAMU OJIyYEHUS KIIOHUPOBAaHHBIX M TPAHCTEHHBIX
OpPraHu3MOB, O0JIACTSIMH UX NpUMeHeHHs. OCBOUTH METO/IbI OIICHKH Ka4eCTBa CpeJlbl OOUTaHUS,
aHaJIM3a NMPOLYKTOB IMUTAHUS.

Pazeuearowiue

Pa3BUTh KOMMYHUKAaTUBHBIE CIIOCOOHOCTH;

Pa3BuTh moTpeOHOCTH B MPUOOPETEHUN HKOJOTMUECKUX 3HAHUM, OPUEHTAIMs] Ha MPAKTHUECKOe
UX IPUMECHEHHUE;

ChopmupoBaTh ¥ pa3BUTh JKOJOTMUYECKOE MBIILIICHHE, YMEHHE NPUMEHSTh €ro B
MI03HABATENBHOM, KOMMYHHUKATHBHOH, COIIMATIBHOMN MPaKTHKE U MPOPECCHOHATLHON OPUEHTAIIH
B cootBeTrcTBHHU ¢ PI'OC COO;

pa3BuTh OOIIeydYeOHblE W WHTEIUICKTYyaJbHBIE YMEHHUS: CpPaBHHUBAaTh W  COMOCTABISATH
OMOTEXHOJOIMYECKHUE OOBEKTbI, METO/Abl OMOTEXHOJOIMH, aHAIM3UPOBATh IOJY4YEHHBIE
pe3yabTaThl HAayYHBIX HCCIICAOBAHUHM YUEHBIX B MHUKPOOHMOJIOTHMH, MOJICKYISIPHON OWOJIOTHH,
OMOXMMUM, TE€HETHKE, BBIABIATH IMPUYUHHO-CIECICTBEHHbIE CBS3M INPU H3YYEHUU METOJIOB
OMOTEXHOJIOTHH, OMOJIOTHYECKUX SIBICHUH: TpaHChOpMalMK, TPAHCAYKIUU H JAp., 0000IIaTh
(axThl, 1e1aTh BHIBOJIBI

Pa3BuTh yMeHUS OLIEHUBATh PEe3yIbTAaThl B3aUMOAECUCTBUS JII0JIEH C MPUPOI0i (B3auMoielCTBHE
MIPUHOCHT BpE]l IPUPOJIE, 0€3001THO, TTOJE3HO).

[TpuBHTE HABBIKU MCCIIEOBATENBCKON U TBOPUECKON pabOThI;

Pacmmputs kpyro3op uepes paboTy ¢ IOTOJIHUTENIbHON JIUTEPaTypOH;

Bocnumamenwsnuoie

Bocniutate Ha mnpuMepe OTKPBITUHL B OHOTEXHOJOIMH YOEXJAEHHOCTh B I103HABAEMOCTHU
NPUPOABI, JACHCTBUM €AMHBIX 3aKOHOMEPHOCTEW J[UIsi MarepuaibHOro wmupa; Passurue
JUYHOCTHBIX KAuecTB: AaKKypaTHOCTH, TPYAOIIOOUs, OTBETCTBEHHOCTH K ce0e U CBOEMY
3/10POBBIO;

CtumynupoBathk NOTPEOHOCTH B TPYJie, NPUOOIIEHNE K KOJUIEKTUBHON J1€ATENIbHOCTH;

Pa3BuTh moTpeOHOCTH B MPUOOPETEHUH HKOJOTHUECKUX 3HAHUM, OPHUEHTAIMs] Ha MPaKTHUECKOe
UX IPUMEHEHHUE;

CdopmupoBaTh ¥ pa3BUTh OSKOJIOTMYECKOE MBIIUIEHWE, YMEHHE TPUMEHATh €ro B
MI03HABATEJbHOM, KOMMYHUKAaTUBHOH, COIIMATIBHOMN MpaKkTHKE U MPOPECCHOHATLHON OpUEHTAIIH
B cootBeTcTBHH ¢ PI'OC COO;

pa3BUTh OOIIeyyeOHble M HMHTEUIEKTyalbHble yYMEHHs: CpaBHUBaTh M  COIOCTaBIIAThH
OMOTEXHOJOTMYECKHE OOBEKTHI, METO/Abl OWOTEXHOJOTMH, aHAIM3UPOBATH MOJIyYEHHBIE
pe3yNbTaThl HAayYHBIX HCCIIEJJOBAHUM YYEHBIX B MHUKPOOMOJIOTMH, MOJIEKYJISPHOM OHOJIOruu,
OMOXMMUM, TEHETHKE, BBIABIATH MPUYUHHO-CIECICTBEHHbIE CBS3M INPU H3YYEHUH METOJIOB
OMOTEXHOJIOIHH, OMOJOTMYECKHX SIBJICHMH: TpaHchopMmanuu, TpaHCAYKIMHU U JIp., 00001aTh
(axThl, 1e1aTh BHIBOJIBI

Pa3BuTh yMeHUsI OlIEHUBATh PE3YNIHTAThl B3AaUMOJIECHCTBUS JIFOACH C IPUPOION (B3aUMOICHCTBIE
MPUHOCUT BpeJ Mpupoje, 6€30011HO, MTOJIE3HO).

[TpuBUTH HABBIKK MCCIIEIOBATEIBCKON U TBOPUYECKON pabOTHI;

Pacmmputs kpyrozop uepes paboTy ¢ JOMOIHUTEIBHOM JTUTEPaTypOii;

Bocniurate Ha mnpuMepe OTKPBITUH B OHMOTEXHOJNOTMH YOEXKIEHHOCTh B II03HABAEMOCTH
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IPUPOABI, ACHCTBUM €AWHBIX 3aKOHOMEPHOCTEM Ul MarepuaibHOro wmupa; Passurue
JUYHOCTHBIX KauecTB: aKKypaTHOCTH, TPYAOIOOUsA, OTBETCTBEHHOCTH K ce0e H CBOEMY
3/10POBBIO;

CrumynupoBath NOTPEOHOCTD B TPY/E, IPUOOIIEHNE K KOJUIEKTUBHON 1€ATEIbHOCTH.

Cpok ocBoeHUs IporpaMmsl — 2 Toja.

YpoBeHb IporpamMmbl — Oa30BBIi.

®opma o0yyeHHs — OuHasl.

@DopMbI ATTECTALMHU

@DopMoil MpOBENCHHUST UTOTOBOM AaTTECTallud B OOBEAMHEHHMH — 3alIUTa HCCIEI0BATEIbCKON
paboThl Mepe] OJHOKJIACCHUKAaMHU. BrICTyIuleHne nepesa ayIuTopuel criocoOCTBYET pa3BUTHUIO
OpaTOPCKHUX CIIOCOOHOCTEH, 3HAYUTEIBHO pACIIUpsieT KPYro3op pedsT, MX Kpyr OOIIeHUs.
PeGstra mnpuoOperaroT JIMYHBI ONBIT M YBEPEHHOCTb B ce0e B YCIOBUSAX aKTHUBHOMN
BKJIIOYEHHOCTH B BBITIOJHEHUE PAa3HOOOPA3HBIX BUJIOB JESTEIHHOCTH.

2.I1nanupyemble pe3yJibTaThl
JInunocTHbIE
Y yuamerocsi 0yayT c)opMHUPOBaHbI:
LIEHHOCTH 3JJ0POBOT'0 U O€30I1aCHOr0 00pasa )KU3HH;
OCHOBBI 3KOJIOTHYECKOU KYJIBTYPBI, COOTBETCTBYIOIEH COBPEMEHHOMY YPOBHIO IKOJIOTHYECKOTO
MBILLUICHHUS;
YMEHHE YIPABIATh CBOEH IT03HABATENBHOMN AEATEIbHOCTHIO;
OCO3HAHUE €JUHCTBA U LEJIOCTHOCTU OKPYKAIOIIETO MUPA, BO3MOKHOCTEH €ro I03HAaBAEMOCTH U
00BSICHUMOCTH Ha OCHOBE JOCTH)KEHUH HayKH.
Yyauuiics MoJy4uT BO3MOKHOCTD 11 opMHpPOBaHMSA:
YyBCTBA FOPIOCTH 32 POCCUHCKYIO OMOJIOTMUYECKYIO HayKy, T'YMaHU3Ma, 11€JeyCTPEMIICHHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOODPY JalibHENIIIeN 00pa3oBaTelbHON TPAaeKTOPUH;
OMbITa  HKOJOTHYECKH OPHEHTHUPOBAHHOM  pe(IEeKCUBHO-OLIEHOUYHOW M  NPaKTHUECKOU
JIEATEIbHOCTH B )KU3HECHHBIX CUTYaLUsAX;
YMEHHUSl TOCTENIEHHO BBICTPAaWBaTh COOCTBEHHOE IIEJIOCTHOE MHUPOBO33pPEHHE: OCO3HABATh
NOTPEOHOCTh U TOTOBHOCTh K CaMOOOpA30BaHUIO, B TOM YMCIIE U B paMKax CaMOCTOSITEIbHOMN
JEATEIbHOCTH BHE IIKOJIBI.
MeranpeamerHslie pe3yabTaThl
Perynastusueie YY ]|
Yyamuiicss HAy4YuTCsH:
COCTaBJIATh (MHAMBHYaJIbHO WU B TPYIIE) IJIaH peIeHUs TPOOJIEMBI;
paboTtas 1o MjaHy, CBEpSTh CBOM JACMCTBUS C LENbIO M, NMPH HEOOXOAWMOCTH, HCIPABIATH
OLIMOKH CaMOCTOSTENBHO;
B JIMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITENIbHO BhIPAOOTaHHBIE KPUTEPUH OLIEHKU;
Ha3bIBaTh TPYAHOCTH, C KOTOPBIMHU CTOJIKHYJICS IIPU PELICHUM 3aJaud, U Mpejiararb IyTH UX
IIPEOJIOJICHHS.
Yuyamuiics MoJy4uT BO3MOKHOCTh HAYYHTHCH:
BBIIBUTaTh BEPCUU peEIIeHUs MpoOJeMbl, OCO3HABaThb KOHEUHBIM pe3yibTaT, BBIOMpPATh U3
IIPEMIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEACTBA JOCTUKEHHUS LIEIIN;
CaMOCTOSITENIbHO CTaBUTh HOBBIE yUeOHbIE 1I€JIN U 3a7]auu;
CaMOCTOSATENIBHO CTPOUTD KU3HEHHBIE ILUIAHBI BO BPEMEHHOMU IIEPCIIEKTUBE;
IIpU TUIAHUPOBAHWH JOCTHKEHMS ILIEJIEW CaMOCTOSITENIbHO M aJ€KBaTHO YYMUTHIBATH YCJIOBHS U
CpPEeNCTBa UX JOCTHKCHHUS.
ITo3naBaTesibHbIe YY ][
Yyammiicst HayYuTCs:
KPUTUYECKH OLICHUBATh M MHTEPIIPETUPOBATh MH(OPMALIMIO C pa3HbIX MMO3ULHMH, PaCIO3HABATE U
(buKCHUpoBaTh MPOTUBOPEUHSI B MH(POPMAIIMOHHBIX UCTOUHUKAX;



UCKaTh M HAXOAWUTh OOOOIIEHHbIE CIOCOOBI pEIIeHUs 3ajJady, B TOM YHUCIIE, OCYILECTBIISATH
pa3BepHYTHI WH(OPMAIMOHHBIM TIOMCK M CTaBUTb Ha €ro OCHOBE HOBBIC (y4cOHBIC H
MO3HaBaTeJIbHbBIC) 3a/1a4H.

Yyammiicsi MoJy4YUT BO3MOKHOCTD HAYUMTHCS:

HAXOJUTh U MPUBOAUTH KPUTUYECKHE apPTYMEHTHI B OTHOIICHUH JACUCTBHIA U CYXXJICHHH JPyroro;
CIIOKOMHO M Pa3yMHO OTHOCHTHCSI K KPUTHYECKHM 3aMEYaHHUSM B OTHOIIEHHWU COOCTBEHHOIO
CYXJIEHUSI, paCCMaTPUBATh MX KaK pecypc COOCTBEHHOTO pa3BUTHS;

BBIXOJWTh 32 paMKH Yy4yeOHOro MpeaMeTa M OCYIIECTBISATH LEJICHANPABICHHBIH MOHCK
BO3MOXKHOCTEH JUIsl IIMPOKOI0 IEPEHOCA CPEACTB U CIIOCOOOB JEMCTBUS;

HAXOJHUTh U MPUBOJUTH KPUTHUECKHUE apPTYMEHTHI B OTHOLICHUH IEHCTBUHN U CYKJIEHUN APYroro;
CIIOKOMHO M Pa3yMHO OTHOCHTBCSI K KPUTHYECKMM 3aMEYaHUSM B OTHOIIEHHWU COOCTBEHHOIO
CYXKICHHSI, pacCCMaTPUBATh UX KaK pecypc COOCTBEHHOT'O Pa3BUTHSI.

KommyHukatusubie YY /|

Yyamuiicst HAy4YnTCH:

OCYIIIECTBJIATh JIEJIOBYI0 KOMMYHHMKAIIMIO KaK CO CBEPCTHUKAMHU, TaK M CO B3POCIBIMHU (Kak
BHYTpU 00pa30BaTeIbHOW OpraHHU3alliM, TaK U 3a ee MpeaesiaMu), MoAdupaTh MapTHEPOB IS
JICJIOBOM1 KOMMYHUKALIUA HUCXOJS U3 COOOpa)KEHUM pPe3yIbTaTUBHOCTU B3aUMOJAEWUCTBUS, a HE
JMYHBIX CUMIATHIA;

IIPY OCYIIECTBIICHHH TPYMIIOBON Pa0OTHI OBITh KAaK PYKOBOIMTEIEM, TaK M YWICHOM KOMAaH[bI B
pa3HbIX poJIsX (TeHeparop uaeH, KpUTUK, UCTIOTHUTENb, BRICTYIAIOIINUN, IKCIEPT U T.11.).
Yuammiicsi NOJYYUT BO3MOKHOCTh HAYYUTHCH:

KOOPJAMHHUPOBAaTh W  BBINONHATH pabOTy B YCIOBUSIX peajbHOrO, BHUPTYaIbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICICTBUS;

pa3BepHYTO, JOTHYHO U TOYHO U3JIAraTh CBOIO TOUKY 3PEHHS C HCIOIb30BAaHHEM aJeKBAaTHBIX
(YCTHBIX ¥ MUCHMEHHBIX ) S3BIKOBBIX CPEJICTB;

pacrno3HaBaTh KOH(JIMKTOTEHHBbIE CHTYallMHd W TPEAOoTBpaliaTh KOHGIMKTBI 0 UX aKTHBHOU
¢da3pl, BBICTpaMBaTh JEJIOBYIO M 0OOpa30BaTEIbHYI0 KOMMYHHKAIMIO, U30eras JUYHOCTHBIX
OLIEHOYHBIX CYXXJAECHUH.

IIpenmeTHble pe3yJibTaThl 0CBOCHHUS Kypca

BbInycKHUK HAYyYMTCS:

OOBSACHATH COBPEMEHHBIE METO/IbI NCCIIEIOBAHUS OMOTEXHOJIOTUYECKUX CBOMCTB U SIBICHUI;
HNOHUMATh CYLUTHOCTb U POJIb OMOTEXHOJIOTHH;

AHAJIN3UPOBATh COBPEMEHHOE COCTOSIHUE U JOCTHXKEHHS B 00JIaCTH MOJIEKYJISIpHOIN Ouosoruw,
TeHHOM MHXXEHEPUH U 1., B IPOMBILIIEHHOM POU3BO/ICTBE.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThHCS:

OpPraHU30BbIBaTh M TMPOBOAMTH WHAMBUIYAIbHYIO MCCIEIOBATENbCKYIO JEATEIBbHOCTh I10
OMOJOTUM: BBIABUTATh THUIIOTE3bl, IUIAHUPOBAaTh paboOTy, OTOMpaTh U MPeoOpa3OBHIBATH
HE00X0uMyI0 HH(GOpPMAIMIO, TMPOBOAUTH AKCIEPHUMEHTHI, HUHTEPIPETHPOBATH PE3YJbTaTHI,
JieNaTh BBIBOJBI HA OCHOBE IIOJIYUEHHBIX pE3YyJbTaTOB, MPEACTABIATh NPOAYKT CBOMX
HCCIICJIOBAHUM;

MIPOrHO3UPOBATh IOCIEACTBUS COOCTBEHHBIX HCCIEAOBAHUNA C YYE€TOM JTHUECKUX HOpPM U
HKOJIOTHYECKUX TPeOOBAHUH;

QHAIM3UPOBAaTh M HCIIOJIb30BaTh B pEIIEHWHM Y4YEOHBIX U UCCIIEOBATEIbCKUX 3aJad
UHPOPMALIMIO O COBPEMEHHBIX HCCIEIOBAaHMUAX B OWOJOTUHM, OMOTEXHOJIOTHUH, MEAWULUHE U
HKOJIOTHH.

JienaTh BBIBOJABI O (DU3MOJIOTMYECKUX OCHOBAX 3/I0pOBOrO 00pa3a JKM3HM M COXPaHEHHS
3JI0pOBBA.

3.Conep:xanue NporpaMmmsbl

10 kjacc
Tema 1. O0mue npeacTaBjieHus 0 MOJICKYJIAPHON OMoTexHoI0ruu. (6 yac.)



buotexnonorus. Mcropus pa3BUTHS TPAAULUOHHONW OMOTEXHOJIOTHH.

XneboneueHue, BUHOIENNE, TUBOBApPEHUE, CHIPOBAPEHHE.

Jlabopamopnas paboma Nel «OkpammBaHue OakTepuidl i W3YYCHHS HX C TOMOIIBIO
CBETOBOI'0 MUKPOCKOIIA.

OcCHOBHBIE 3Tarbl OMOTEXHOJIOTHYECKOTO ITpoliecca.

CrIpbe, HauasibHast 00paboTKa, TpaHchopmarus, KoHeYHas 00paboTKa, KOHEUHBIN BBIXO]]
npoaykra. K. 1. GM0TeXHOI0rH4ecKeoro MpoLecca v ero MOBBILICHHE.

Jlabopamopnas paboma Ne2 «I3ydeHust KIETOK IPOXKKEH MOT MUKPOCKOIIOM.

XXI Bek — Bek wuH(popmanuu. Hocutenu unHpopMmanuu B KHUBBIX oOpraHuzMax. M3ydyenue
ctpoenus JJHK — myts k moctpoenuto obiectBa Bceobuiero nzodmnus. [loayyenne opranuzmMon
C 33JJaHHBIMU CBOMCTBAMM MEYTA.

MonekynspHasi OHOTEXHOJIOTHUS - CHHTE3 TPAJUIUOHHON OMOTEXHOJOTMM W HOBEHIIHMX
noctiokeHuil 6monorun. Ilomyuenune mnepBoil pexomOmnantHoW JIHK. Omacenus mupoBoro
HAy4YHOTO COOOIIECTBAa, BBI3BAHHBIE C CO3/IaHUEM HCKyccTBeHHOM rudbpuanon JTHK. Dtuueckue
ACIEKThl OTKPBITHUS.

Tema 2. Teopernueckue 3Hanus o crpoeduu JHK — ocHoBa npakTu4ecknx 10CTHKEHU
MOJIeKYJISIpHOIi OMoTexHoJiorum. (15 yac.)

Kiierounast u MonekynsipHasi OCHOBBI JKU3HU.

Crpoenne knetku. Kinetounbie MeMOpaHbl, Sp0, TeHETUYECKHI MaTepUall KISTKH, OPTaHOHIbI
KJIETKH. XUMUYECKUN COCTaB KIJIETKH.

Jlabopamopnas paboma Ne3 «[IpuroToBieHue npenapara paCTUTEIBHBIX KIETOK.

2. Uctopus pa3BUTHUS MPEACTABICHUN O HOCUTEJIE HACTIEACTBEHHON HHPOPMAIIHIH.

Pa6oter ®. Mumiepa, onbitel @. I'puddurca, O.DiiBepu, Jx. Jlenepoepra.

3. CTpoeHue u CBOMCTBA HYKJIEMHOBBIX KUCIIOT.

IlepBruunas, BropuuHas, TperuyHas crpykrypa JAHK. Pemumkanusa. Tuner PHK. Tpancmsanus,
TPAHCKPUIILIUSL.

Jlabopamopnas paboma Ne4 «I3ydeHue XxpoMOCOM Ha TOTOBBIX MperapaTaxy.

4. Ot JHK «x reny. I'en — ¢pynkunonansHo Henenumas yacts JJHK.

Ot T. boBepu 10 HaMX JHEH.

Ilpakmuueckasn paboma Ne5 «Penienue 3a/1a4 10 TeHETHUECKOMY KOIY».

[lepenoc renernueckoil HHGOPMALIUU B KIETKH.

Okcrpeccusi TeHOB. BO3MOXKHOCTH TepeHeceHMs Hacle[CTBEHHOW HH(pOpMalMM B KIETKE.
«lo3peanue» nPHK (crutaiicunr).

Ipaxmuueckas paboma Ne6 «Peienue 3aa4d Ha peaklUi0 MATPUYHOTO CHHTE3a».
['eHeTHYeCcKrE MHCTPYMEHTHI MOJIEKYIISIPHOM OMOTEXHOIOIUU: (PepMEHTHI U BeKTOpbl. CTpoeHue
¢depmenToB. [Inazmuibl — nepBbie BEKTOPHI.

Jlabopamopnas paboma Ne7 «Karanutudeckas akTUBHOCTh (DE€PMEHTOB B KUBBIX TKAHIX).
Bxutag oTeuecTBeHHBIX M 3apyOeKHBIX yueHbIX B u3ydenue JJHK.

Tema3. JlocTH:keHUS B CeJILCKOM Xxo3siiicTBe. (13 yac.)

TpaHcrenssle pacTeHUs. MeToibl OIY4YEHHs] TPAHCTEHHBIX PACTEHUM.

['eneTnyecku MoauGUIIMPOBAHHBIE PACTEHUS U UX CBOICTBA.

Jlabopamopnas paboma Ne 1 «I3ydueHue cBOHCTB COPTOB y KYJIbTYPHBIX pacTEHUII»

[ToryueHue TpaHCT€HHBIX PACTEHUMN, YCTOMUMBBIX K repOUIIaM, HACEKOMbBIM, TaTOI€HAM.
[ToBbIlIEHNE TUTATENBHON LIEHHOCTH TPAHCTEHHBIX PACTEHUI.

30J10TOI pHUC, C MOBBIIMIEHHBIM COJEpP)KAHUEM BUTAaMUHA A, TOMAaT, C YIJIMHEHHBIM MEPUOAOM
CO3pEBaHMsI, PAIIC, COAEPIKAIINN TOIMHEHACHIIIIEHHBIE )KUPHbIE KUCIIOTHI (JJaypUHOBAs KMCIIOTA).
Ilpakmuuecxass paboma Ne 2 «CocTaBieHUE WHIUBUAYATHHOTO CYTOYHOTO MEHIO COTJIACHO
OCHOBHBIM IIPUHIUIIAM 310POBOTO ITUTAHUSD.

Pactenuss — OuopeakTopbl ISl MOMY4YeHMs] BaKIMH. BakiMHBI IPOTHB XoJiepbl, remarura B,
nuapeu, Kucto3Horo Gpudposa.

KnonanbHOE MUKPOpPa3MHOXKEHHE - OCHOBHOM MeToJl pa3MHOXeHHsl [ M- pactenuii. CBOMCTBO
TOTUIIOTEHTHOCTH PACTUTEIbHBIX KIETOK — OCHOBAa Ul KJIOHMPOBAHHOI'O PaIl3MHOXKEHMSL.
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VYcinoBust Ui KIOHMPOBAHHS PACTUTENBHBIX OOBEKTOB, MUTATEIbHBIE CpPEIbl, TOPMOHBI,
MHCTPYMEHTBI, 000pyI0BaHKe, MOCYa, TUIIBI SKCIIJIAaHTATOB.

Jlabopamopnas paboma Ne3 «MUKPOKIOHATBHOE Pa3MHOXKCHHUE PACTCHUID.

DKCKypcusi B OMOTEXHOIOTHUECKYIO JIa00paTOPHIO.

DKosoruyeckue MpoOJieMbl, CBsA3aHHBIE C wHcnoib3oBaHueM ['M- pacrenuii. Ilpupoanoe
pa3zHooOpasue U U3MEHEHHUE KInMara.

Ipakxmuueckasa paboma Ne4 «bnoOaMarHOCTHKA 3arpSA3HEHUST OKPYXKAIOIIEH Cpellbl 0 4acTOTaM
BCTpeuaeMocTu (heHOB OeIoro KiieBepay.

buounxenepuss B *UBOTHOBOJACTBE. TpaHCreHHbleM >KUBOTHBIE. IIpoayKThl, moiydaemble U3
TPaHCTEHHBIX )KUBOTHBIX: MOJIOKO KO3, H1Ia KYp.

Jlabopamopnas paboma Ne5 «I3ydeHre CBOUCTB OPOJT C/X KUBOTHBIX.

DKCKypcusi B UHCTUTYT NTULIEBOJCTBA.

11 kaacc

Tema 1. JlocTH:keHUs B MeauIuHe. (8 4yac.)

Texnonorus pekomOunantHbix JIHK mis meaunuHckod OmorexHoornu. BakimuHbl MpPOTHB
reprieca, remaTtura, BUpyca HMMYyHoOJedHUIIMTA 4YeIOBEKa, BHUpPYyCa MaNUIUIOMBI YelOBEKa,
ATUIUYHOI THEBMOHUMU.

Ipaxmuuyeckas paboma Nel «OueHKa COCTOSHUS TPOTUBOMH(PEKIITMOHHOTO UMMYHUTETA.
Hcnonp3oBaHne puOO3MMOB B JICYEHUU BUPYCHBIX MH(PEKUIUHN paka. Yclexu OMOTEXHOJOTHH B
60oproe co CITH Iom.

benkoBasi Tepanus B JedeHUHN OOJE3HEW 4YelIOBEKa. YCIEXH MOJIEKYJISPHON OMOTEXHOJOTHH B
nedeHuun OonesHer AmnblreiiMepa, [lapkuHcoHa, CEPIIOBUAHO — KIETOYHON aHEMUH, PUOHOBBIX
6one3nelt. [lonydyenue «3auKcupa MOJIOJOCTIY.

Ipaxmuueckas paboma Ne2 «CoctaBieHre poI0CIOBHOM (HacieoBaHue 3a00JIeBaHUMN )».
DOMOpuoHanpHOE pa3zBuTHE. [lomydeHne cTomoBBIX KIETOK.

Hcnonb3oBanue 3MOpHUOHAIBHBIX CTBOJIOBBIX KJIETOK B TepameBTHuYeckux uensx. CoznaHue
JMHUM SMOPHOHAIBHBIX CTBOJIOBBIX KJIETOK.

Okcekypens Ha COC «M3yuenue 3a0071€BaeMOCTH B paliOHE».

Tema 2. [IpuMeHeHre B IPOMBIIVIEHHOCTH M OYHCTKE OKpY:Kawlleil cpeasbl. (7 yac.)

buopemenuanus — UCHOJNB30BaHUE MUKPOOPraHM3MOB Ha 3arpA3HEHHBIX TEPPUTOPUSX.
[TosryueHue TpaHCT€HHBIX OAaKTEPUid, CBA3BIBABAIOIINX TSXKENIbIE METAJUIBI.
duropeMenuanys — HUCHOIB30BAHUE PACTEHUM UII OUYHUCTKH OKPYXKAIOIIEW  CpEnbl.

®uTodKCTpaKus, PUTOBOIUTATU3ALUS, PUTOCTAOUTU3ALHS.

Ilpakmuueckas paboma Nel «/cnionb3oBaHue BOAHOTO THAIIMHTA JUUIsI OYUCTKHU BOJBI».

OuncTtka BOJABI C TMOMOIIBbIO Oaktepuil poaa Pseudomonas. YTunm3zaius KCEHOOMOTHUKOB:
Ha(TaIMHA, TOITY0Ja, KaM(OpHI.

buoreorexHonorust —  HCHOJB30BAHWE  MHUKPOOPraHM3MOB B TOpPHOJ0OBIBarOIIEH
NPOMBIIIJICHHOCTH. BpimenaunBanue wmeramuioB. ObeccepuBanue yrias. Poib  THOHOBBIX
OaxTepuil. MUKpOOpraHM3Mbl U MOBBILIEHUE HE(PTEOTIauH MJIaCTOB.

buosHepreTrka — BO3MOXKHBIN IIyTh BBIXOAA U3 3HEPIeTUYECKOro Kpusuca. buomeranorenes —
IpoLecC MpeBpalleHnsi OuoMacchl B SHEprui0. XUMHU3M Ipoliecca. bakrepuu, yyacTByomue B
3TOM Mporecce. JJoCTOMHCTBA M HEJJOCTaTKH Ororasa.

Ipakxmuueckas paboma No2 «[lonydyenue 61ora3za u3 OpraHMu4eCKUX OTXOOBY.

Tema 3. PesyabTartsl nporpammsbl «I'eHoM denoBeka». (4 4ac.)

[Ipennockuiku Il pean3auy MEeXIYHApOAHON mporpammbl «l'eHoMm yenoBekay. OTKpbITHE
peBeprasbl, cekBeHupoBanue JJHK, nonumepasnas nenHas peakuus.

Jlabopamopnas paboma Nel «kctpakius JJHK».

Lenu u 3a1aun npoekra «I'eHoM yenoBekay». ['eHeTnueckue, GU3NUecKrue U CEKBEHCOBBIE KapThl
XpoMOCOM. Pa3znyHblie MOIXO0AbI K OMPEICICHUIO HYKJICOTUIHOU nociienoBarenbHocTy JJHK.
Pesynbrarel MeEXAyHapoOIHOU IIporpammel «l'€HOM 4YelnOBEKa»: pasMep IeHOMa YelIOBEeKa,
pasMep XpOMOCOM, 4YHCJIO TIEHOB, CpPEIHMHM pa3Mep TEHa YEJOBEKa, SBICHHUE <IIapagoKC
coaepxanus JJHK»



Tema 4. IIpoaykThl, cogepskamue reHeTH4ecKH MOAN(GUIMPOBAHHbIC MCTOYHMKH NHUIIHM.
(15 4gac.)

[TpaBa moTpebuTeneil Ha Ka4ecTBO OE30MACHOCTH MUIIEBBIX NMPOAYKTOB. [luima, comepskamas
FeHETUYECKU MOIU(DULIIUPOBAHHBIE HCTOYHUKH.

Ipakxmuueckas paboma Nel «O ueM MOXKET paccKazaTh YIaKOBKay.

Tpancrennble pacteHus U npodOiembl JneduuuTa NUmM Ha IutaHere. Jlemorpaduyeckas
CUTYyallMs Ha IJIaHeTe U MpobiiemMa rojoza. «30JI0TOH MUILTHAPI.

Ilpaxmuueckas paboma Ne2 «CocTaBlieHUE WHIUBUAYAIbHOIO CYTOYHOTO MEHIO COIJIACHO
OCHOBHBIM IIPUHIUIIAM 310POBOI0 TUTAHUS.

Hcropus 3emienenus U «3eJIeHbIe PpEBOJIIOLIMNY Ha IIJIaHETE.

MacutaObl HCTIOIB30BAHUS TPAHCTEHHBIX PACTECHHI B MUpE.

BripanuBanue v UCIbITAaHUE TEHETUYECKU MOIU(UIIMPOBAHHBIX pacTeHuit B Poccuu u mupe.
Jlabopamopnas paboma Ne3 «OnpenencHue npuMeceii B CMETaHe».

KoHTpons 3a MapKupoBKOW NIpOAyKTOB. MapKupoBKa M 3ITHUKETUPOBAHUE MPOAYKTOB,
conepxamux ['MU B CIIA, B ctpanax EC, B Poccun.

Ilpakmuueckas paboma Ne4 «Onpenenenne Hamuuus ['M  -700aBOK B MPOJYKTaX».
http://www.regnum.ru/news/529574 . html

[TponykTsl, mojuIexkalye U He MmojJiexaline o0s3aTeIbHOMY 3TUKETUPOBAHHUIO.

«3eNeHblil  CHHMCOK», «KPAacHBIM  CIIMCOK», «OPAH)XEBbIM  CIHMCOK»  IPOU3BOJUTEINEH,
UCIOJNB3YIONINX TeHETUYECKU MOIU(DUIIUPOBAHHBIE HCTOYHUKH.

Jlabopamopnas paboma Ne5 «OueHka 3arps3HEHHOCTH MMUIIEBBIX POITYKTOB CIIOPAMHU TPHOOBY.
Mmuoroo6pasue npoaykTos, coaepxamux ['MU. TpancreHodoous.

Jlabopamopnas paboma Ne6 «ccnenoBaHrue MEKPOOHOTHI KHCIIOMOJIOYHBIX TIPOJTYKTOBY.
00630p coBpeMeHHBIX B3rsA0B Ha mpodnemy 'MO. AprymMeHTsl CTOPOHHUKOB U TIPOTUBHUKOB
UCTIOJIB30BaHUS TPOIYKTOB, coaepxkanmx I MU. Nudopmanus «'punnucy B Poccun. Muenune
BEAYIIUX 3apyOeKHBIX KOMITaHUH. MHEHHE OTEeUeCTBEHHBIX SKCIIEPTOB.

Jlabopamopnas paboma Ne7 «3yuenue yctoiunBoctu BuTamuHa C (B 00bryHBIX W ['MO-
TOMAaTax)».

Jlabopamopnas paboma Ne§ «JIeKKOCTh TOMAaTOB: TPAAUIIMOHHBIX U TPAHCTEHHBIX).
Ilpakmuueckaa paboma Ne9 «Pa3paboTka pPEKOMEHJAIMI 10 pe3ylbTaTaM HCCIIEA0BaHUMI
MPOAYKTOB Ha coaepxanue [ M.

buotexHonorus: mar B Oyayiuee.

JlabopaTtopHas padota: 1). Onpenenenue kodenHa B uae u Kkode . 2). AHATU3 HAIUYUS AHHOHOB
B MHHepasibHOU BoJie. 3). M3yuenue conepxanus Butamuta C B cokax U QppykTax.

4). UccnenoBanue 00pa3iioB MICHBIX U3/IETUH.

4. TemaTu4eckoe NJIAHUPOBAHUE

10 knacc
Ne HasBanue pasnena Kon-Bo yacoB
1 | Tema 1. O6mue npeacTaBiaeHUs O MOJEKYIISIPHOU 6
OMOTEXHOJIOTHH.
2 | Tema 2. Teopernueckue 3HaHus o crpoenun JJHK — ocHoBa 15
MPAKTUYECKHUX JOCTHXKEHUH MOJIEKYJISIpPHOM OMOTEXHOJIOTHH.
3 | Tema 3. JlocTHXKeHUS B CETLCKOM XO3SHUCTRBE. 13
HUTOI'O: 34
11 knacc
No Haspanue paznena Kosn-Bo vacoB
1 | Tema 1. JlocTH)EeHHS B METUITUHE. 8
2 | Tema 2. IlpumeHeHrE B TPOMBILIIEHHOCTH U OYUCTKE 7
OKpY>KaroIlEH CpeJibl.
3 | Tema 3. Pe3ynbTaThl mporpaMmbl «I €HOM YeoBEKa. 4




4 | Tema 4. [IpoayKThl, cOAEpKAIINE T€HETUYECKHU 15
MOI[I/I(I)I/ILII/IpOBaHHLIe HUCTOYHHUKU ITHUIIHA.

HNTOI'O: 34

5.Cnucox uHGOPMAUMOHHBIX HCTOYHUKOB

1. OcHoBbl OuoTexHOJOTMM: YyuyeOHoe mocooue/bubnmoreka  3IEKTHBHBIX  KypcOB/
E.A.Hukumosa — M.: Benrtana-I'pad, 2012

2. Mukpobuosnorusi: yueOHoe mocobue as ydammxcs o01eo0pa3oBaTeNbHBIX YUPESKICHUN /
S.C.Ianupo. — M.: Berrana-I'pad, 2010. — 272 c.- un. (bubauoTeka 31eKTUBHBIX KYPCOB).

3. MuxkpoOuonorusi: Metogudeckoe mnocoodbme.- M.: Benrana — I'pad, 2012. — 64 c. —
(bubnmoTeka 3JIeKTUBHBIX KYPCOB).

4 BopobseB A.A., Kpupomeun [O.C., IllupoGokoB B.II. MenuuuHckas M caHUTapHas
MHUKPOOHOJIOTHS: y4eOHUK ISl CTYJIEHTOB BYy30B. — M.: Akanemus, 2013.

HNuTepHeT pecypcebl:

1 www.it-n.ru,

2 www.zavuch.info,

3 www.lseptember.ru,

4 http://school-collection.edu.ru

5 http://collegemicrob.narod.ru/microbilogy/ (MukpoOuonorus)

6 myshared.ru (mpe3eHTanUK IO MUKPOOUOJIOTHHN)

7 ru.mobile.wikipedia.org ( cioBaph TEpPMHUHOB)

8 youtube.com ((hUIBMBI O TOCTHIKEHUSX OMOTEXHOJIOTHH )

9 http://www.biotechnolog.ru
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