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HOACHUTEJBHASA 3AIINCKA

AKTYyaJlbHOCTh W Ha3HauyeHue mnporpammbl. [Iporpamma paspaborana B
COOTBETCTBUM C TpeOoBaHUsIMU DenepallbHOr0 rocyJapCTBEHHOI0 00pa30BaTEIbHOTO
CTaHIapTa OCHOBHOTO OOIIero oO0pa3oBaHMs, OPHEHTHPOBaHA Ha oOOecreueHue
WHIUBUYAIBHBIX TOTPEOHOCTEH O0Oy4aromuxcsi ¥ HampaBieHa Ha JOCTIKCHUE
MJIAHUPYEMBIX Pe3yJbTaTOB OCBOSHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs C
y4eTOM BBIOOpa YyYaCTHHKaMH OOpa30BaTEIbHBIX OTHOIICHUM KYpCOB BHEYPOUYHOU
JEeSTEIBHOCTU. ITO MO3BOJISIET 00ECIeUnTh EAMHCTBO 00s13aTenbHBIX TpeboBanuit GI'OC
BO BCEM IPOCTPAHCTBE IIKOJHHOIO OOpa30BaHUS: HE TOJIBKO HAa YPOKE, HO U 3a €ro
IIPEAEIIAMM.

AKTyaJIbHOCTh ~ peaJiM3allud  JIaHHOM  MporpamMmbl  OOyCJIOBIIEHA  camoil
0COOEHHOCTBIO MPOEKTHO-UCCIIEOBATENBCKOM ACSITEIBHOCTU. DTa IEATEIbHOCTD JICKUT
B OCHOBE MIO3HABATEIHLHOTO MHTEpEca peOeHKa, SBIISICTCS 3aJI0TOM YMEHUS TUIaHUPOBAThH
To0bIe ACHCTBUS U BXKHBIM YCIIOBUEM YCIICITHOM pean3aiuu uaei. Jlroopie n3MeHeHHUsI
COBPEMEHHOT0 O0O0IlecTBa CBsI3aHbI C NPOEKTaMH U UCCIEIOBAaHUSIMH — B HaykKe,
TBOpYECTBE, OU3HECe, OOIMIECTBEHHOM XU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTU oOO0ydaromierocsi siBisiercss (OPMUPOBAHUE OCHOBHBIX HAaBBIKOB IMPOEKTHO-
HCCIIEIOBATENIBCKOM AESTEIbHOCTH.

[Iporpammoil npeaycMoTpeHo (HOPMHUPOBAHHE COBPEMEHHOIO TEOPETHUYECKOTO
YpOBHS 3HaHUW, a TaKkKe MU TMPAKTUYECKOrO OMbITa padoThl € J1abOpaTOPHBIM
o0opy0BaHUEM, OBIIAJICHUE MPUEMaMU HCCIEIOBATEIBCKON AESITEIBHOCTH. MeTo bl
OpraHu3alMi  00pa30BaTEIbHOW W  HAYYHO-HCCIIEOBATEIbCKONW  JCSATEIBHOCTH
npeaycMaTpuBaloT (GOPMUPOBAHHE y OOYYAIOUIMXCS HECTaHIAPTHOTO TBOPYECKOTO
MBIIICHUS, CBOOObI CAMOBBIPAKECHUS U UHIUBUIYAIbHOCTU CYXKICHUH.

Jlns monmHOro ywera MOTPEOHOCTEH ydyamuxcsi B MNPOrpaMME HCIOIb3YeTCs
nudepeHIMPOBaHHBIA  TOAXOJ, YTO CTUMYJHPYET YyYalllerocs K YBEIUYEHHUIO
NOTPEOHOCTH B MHANBUAYATHHOMN, HHTEIJICKTYAIbHON U MMO3HABATEIILHON JESTEIHHOCTU
U Pa3BUTHIO HAYYHO-UCCIIE0BATEILCKUX HABBIKOB. [IporpamMma ctaneT BocTpeOOBaHHOU
B IIEPBYK0 OuYe€pedb WIKOJIbHUKAMHU, KOTOPHIE HMEKT CTOMKUHM MHTEpEC U
COOTBETCTBYIOII[YIO MOTHUBAIIMIO K U3YYEHUIO MMPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA,
€CTECTBEHHBIM HayKaM M TE€XHOJIOTHSIM.

B noapocTkoBOM BO3pacTe yyaniuecs MposiBISIOT CBOKO 3aMHTEPECOBAHHOCTD B TOM
WIM WHOM 00JIaCTM 3HAHUM, HAyYHOM HAMpaBICHUU WIM MNPpodhecCHOHATHHOM
nesTenbHOCTH. TakuMm 00pa3oM mNpoucXoAuT (GOPMHUPOBAHWE I[I03HABATEIBHOW U
MPO(ECCUOHATIEHON COCTaBIISIONICH JTUYHOCTH, MIOMOTAET ydalieMycsl B OMpeaesieHun
OyayIero )KU3HEHHOTO ITyTH U B TPO(PECCHOHATLHOM BBIOOPE TIOCIIE OKOHYAHUS IIIKOJTBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTh CTUMYJIHPYET MOCTOSIHHOE JKeJIaHUE MTKOIhHUKA
K TO3HAHWUIO HOBOTO, PACIIMPEHUI0 U YIIIYOJICHUIO COOTBETCTBYIOIIUX 3HAHUU, U



MOJIyYEHUIO HOBBIX B TOM YMCIIE NPAKTUYECKHMX HABBIKOB, a TAaK)X€ MOTHBHUPYET
ydamierocsi Ha npoOpHUEeHTALIUIO.

ITporpaMMa HaleneHa Ha MOMOIb PEOEHKY B OCBOCHHMH OCHOB OPraHU3allUd U
OCYILIECTBJICHUS! COOCTBEHHOM NMPOEKTHO-UCCIIEI0BATENLCKON JIEATENbHOCTH, a TAKXKE B
NpUOOPETEeHUH HEOOXOAMMOTO OmbITa Ui paboThl HaA  WHAUBUAYAIbHBIM
HCCJIEI0BAHUEM WIIM MPOEKTOM. [IporpamMma moMoXeT IIKOJBHHUKY B Oojee riyO0oKoM
M3YYEHUH UHTEPECYIOIIeH ero o0IacTi €CTECTBEHHBIX HAyK, a TAaKXKe B MPHUOOPETEHUHU
BAXHBIX COIIMAJIbHBIX HABBIKOB, HEOOXOIMUMBIX NJISi MPOIYKTUBHOM COLMATIH3AIUN U
(opMUpPOBaHUSA IPaXKTAHCKON TTO3UIIUU:

— HaBbIKA CAMOCTOSATEIBHOTO PEIIECHUS AaKTyaJbHBIX MCCIEAOBATEIbCKUX WM
MPAaKTUYECKUX 3aJa4, BKIIOYAIOMIETO0 B ce€0s1 yMEHHE BHJIECTh U AHAIM3UPOBATH
npoOJeMBbl, HYKJAIOIIKUECs B PEIICHUH, YyMEHWE JIeTajdbHO IpopadaThiBaTh U
pealn30BbIBaTh CIOCOOBI pabOThI ¢ HUIMH, YMEHHE IJIAHUPOBATh COOCTBEHHYIO padoTy U
CaMOCTOSTENIbHO KOHTPOJIUPOBATH CBOE MPOJBHIKEHUE K JKETAEMOMY PE3YNIbTATy;

— HaBblKa TN€HEPUPOBAHHUS M O(OPMIICHHS COOCTBEHHBIX HJEH, OOJeueHUs UX B
yA0OHYIO0 Ui pacnpocTpaHenus popmy;

— - HaBbIKa YBAKUTEIBHOIO OTHOLLIEHUS K Uy KMM B3IJIs,1aM U UJ1eIM, 0(OPMIICHHBIM
B paboTax Jpyrux JIOJed, APYruxX aBTOPOB — BIAJACNIBLEB HWHTEILIEKTYalIbHOU
COOCTBEHHOCTH;

— HaBblKa  MOYOJIMYHOrO  BBICTYIUIGHHS — mepel  OOJpUIOW  ayAUTOpHUEH,
apryMEHTUPOBAaHUS W OTCTaWBaHUS CBOEW TOYKHM 3pEHHUS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIHbIX, YOSKICHHS JAPYTUX B CBOEH NMPaBOTE, MPOJABUKEHHSI CBOUX
ujaeu;

— HaBblKa padOThl CO CHEUHUATM3UPOBAHHBIMU KOMIIBIOTEPHBIMU IPOrpaMMaMy,
7a00paTOpHBIM  O0OPYAOBAaHUEM, TEXHUYECKUMH YCTPOWCTBAMH, OMOIMOTEYHBIMU
GoHIAMM W HUHBIMU pECypcaMH, C KOTOPBIMH MOXET OBITh CBsI3aHa MPOEKTHO-
UCCJIEI0BATEIBCKAS IEATEIIBHOCTD IIKOJIBHHKA.

Kpome Ttoro, paGoTa MIKOJIbHMKA HaJ MPOEKTOM WM HUCCIEJOBaHUEM Oyner
CIOCOOCTBOBAThH U PA3BUTHIO €TO aJIEKBATHON CAMOOLICHKH.

BapuaHTtsl peasu3anuu nporpaMmmsl 1 popMbl IPOBeIeHUS 3aHATHI.

JlanHass mporpamMma paccuuTaHa Ha pabOTy CO WIKOJbHHKaMU 6-8 KIaccoB.
Ilenarory BaxHee aKLIEHTHPOBATh CBO€ BHUMAHHE HE CTOJIBKO HA KAaUECTBE PE3yJIbTAaTa
MPOEKTa UM UCCIIEOBAHUS, CKOJIBKO Ha TOM, YTOOBI yUalIUIiCs MOy4yas 3HaHUS B TOM
YHCJIE U YEPE3 BBIITOJIHEHUE MPAKTUYECKOr0 3aJaHus, el BBIBOJABI U YMO3aKIFOUECHHSI
HA OCHOBAaHHMM CBOEr0 HCCJIEAOBAHMS, YYHICS CpPaBHUBAThb €ro pe3yjbTaThl C
TEOPETUYECKUM MATEPUAJIOM U UCCIIEIOBAHUSIMU JIPYTUX IIKOJbHUKOB. Takum 00pazom,
IIKOJIbHUK OCBOUT OCHOBBI IIPOEKTHO-UCCIIEA0BATEIbCKON AESITENIbHOCTH U IPUOOPETET
HABbIK KPUTUYECKOTO OTHOILIEHHUS K MaTepuany.



B3aumocBsa3p ¢ nporpammor BocnutaHus. [Iporpamma Kypca BHEYPOUYHOU
NEeSATETPHOCTH pa3paboTaHa ¢ YYETOM PEKOMEHIAIMi MPUMEPHOM MPOTPaMMBbI
BOCITUTAHUS, YIUTHIBACT IICUXOJIOTO-TICTATOTUYECKIE OCOOEHHOCTH JAaHHBIX BO3PACTHBIX
KaTeropuii. ITO MO3BOJSET HA MPAKTUKE COCIUHUTH OOYYAIOIIYI0O U BOCIHUTATEIBHYIO
JNEATENBHOCTh MENArora, OpPUEHTUPOBATH €€ HE TOJIBKO HA MHTEJUIEKTYAIBHOE, HO U HA
HPABCTBEHHOE, COLIUATILHOE pa3BUTHE PeOCHKA. ITO MPOSBISETCS:

— B NPHUOPUTETE JUYHOCTHBIX PE3YJBTATOB PEATU3ALUN IMPOTPAMMBI BHEYPOUHOU
JNEATENbHOCTH, HALIEAIINX CBOE OTPAXKEHUE U KOHKPETU3ALUIO B TPUMEPHOU MPOrpaMme
BOCITUTAHUS,

— B BO3MOXHOCTH KOMIUIEKTOBAHHSI Pa3HOBO3PACTHBIX TPYIIl JJisi OpraHU3aluu
npoOpUEHTAITMOHHON  JEATEIBHOCTH IIKOJIBHUKOB, BOCHHUTATEIbHOE 3HAYEHUE
KOTOPBIX OTMEYAETCs B IPUMEPHOU IPOrpaMMe BOCIIUTAHUS;

— B MHTEPAKTUBHBIX (opMax 3aHITHH JJs NIKOJBHUKOB, OO0ECIEeUHUBAIOIIUX
OOJBIITYI0 WX BOBJEYCHHOCTh B COBMECTHYIO C TIE€JaroroM © JAPYTMMH JEThbMU
JIeSITeTbHOCTh U BO3MOKHOCTh 00pa30BaHUs Ha €€ OCHOBE JIETCKO-B3POCIIBIX OOIIHOCTEMH,
KJIIFOYEBOE 3HAYEHUE KOTOPBIX JUIi BOCHUTAHUS IIOJYEPKUBACTCA IPUMEPHOU
IIPOTPAMMON BOCIIUTAHUS.



Oco0enHocT padoThI yUnTe s 10 MporpamMme. 3agadya y4yuTesasi COCTOUT B TOM,
YTOOBl CONMPOBOXKJATh MpOLECC MNPO(EeCcCHOHATPHOM OpPHEHTAUWMU IIKOJIbHUKA,
packpbiBasi MOTEHLMAN KaXKJOT0 4Yepe3 BOBJICUEHUE B MHOTOOOPA3HYIO AESTENBHOCTD,
OpPraHM30BAHHYIO B pa3HbIX (popmax. [Ipu 3ToM pe3ynpTaToM pabOThl YUUTENS B IEPBYIO
ouepenb SABISIETCS JIMYHOCTHOE pa3BUTHE Yydallerocs. JIMYHOCTHBIX pe3yJbTaToB
YUHUTEIb MOXET JOCTUYb, YBJIEKas yYEHHKAa COBMECTHOM M HHTEPECHOM UM 000MM
NEeATEIbHOCThIO,  YCTaHABIMBAasE  BO  BpeMs  3aHATHA  J0OpOKeJIaTelbHYIO,
MOJIICPKUBAIOIIYIO aTMOC(EPY, HACHIIIAS 3aHITHS LIEGHHOCTHBIM COACPKAHHEM.

[IpuMepHast cxema NpOBEICHHUSI 3aHATHM 110 IPOrPAMME:

1. OOBsicHEHHE TEOPETUUECKOTO MaTepralla o TEME.

2. TlogroTtoBka K OHKCHEPUMEHTAJIbHOMY 3aHATHIO, OOCYXKIEHHE OOBEKTOB MJis
IPAKTUYECKOTO 3AHITHS.

3. IlpoBenenne MpakTUUIECKOTO 3aHATH — OCHOBHAA 3a/1ada OCBOCHHE METOHO0JIOTHH
JAHHOTO HKCIIEPUMEHTA.

4. [lo OKOHYaHWM MPEMIOKHUTH MAETSIM, KOTOpPHIE 3aMHTEPECOBAIUCH JTAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €0 B MCCIEIOBATEIbCKUN MPOEKT. JJig 3TOro Heo6X0AUMO
0oOCyIuTh OOBEKTHI, KOTOpblE Yy4YE€HUK OyAeT HCCleqoBaTh, COCTaBUTh ILJIaH
DKCIIEPUMEHTA.

5. IloMoub yuyeHUKY IPOAHATU3UPOBATH PE3YJIbTAThI SKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl NPOEKTHO-UCCIEN0BATENbCKON AEATENbHOCTH IKOJIBHUKOB
MOXHO B TMPOILIECCE 3AIIUTBI MMU CBOMX pabdOT B paMKaxX IIKOJbHOHM Hay4HO-
MPaKTUYECKON KOH(EPEHIIUH.



COJIEP’)KAHUE KYPCA BHEYPOUHOM JEATEJBHOCTHU

MonyJb «bruorexHosorus» 6-8 kiaaccel (34 yacoB)
1. Buomexnonozus (2 uaca)

[lonsiTue OHMOTEXHOJOTMU. 3a4eM 4YEeJIOBEKY OHOTEXHOJOIMH, B YEM HX
MIPEUMYILECTBO NEPe]] XUMUYECKUM CUHTE30M. OCHOBHBIE OMOOOBEKTHI OMOTEXHOJIOTHH:
MIPOMBIIUICHHBIE MUKPOOPTaHU3MBbI, KJIETKUA U TKAHU PACTEHUH, )KUBOTHBIX U YEJIOBEKA,
ounokaranuzatopsl. [IpakTuueckass pabora «IIpumepbl mpuMeHEHUs OMOJIOTHMUYECKUX
OOBEKTOB B TBOEH KU3HUY.

Ceipbe u11 OMOCHHTE3a M OLIEHKAa €ro OMOJOrm4eckod HeHHOCTH. OCHOBHBIE
WMCTOYHUKU Yyriepoaa, a3oTa, ¢ocdopa, MHUKpOdIEeMEHTOB. lccienoBaHue HOBBIX
HMCTOYHUKOB CHIPhs (BKJIIOYAsl BOMPOCHI €ro MpeBapuTelbHON 00paboTKH), pa3paboTka
HOBBIX NUTATENbHBIX CpPEl, B TOM YHUCIIE BKIIOYAIOMIMX OHMOCTUMYJISTOPHI U JIpYyrue
AJIEMEHTHI YIIPABJICHUS U ONITHUMU3ALUU [TPOLIECCOB OMOCHHTE3a. MeTo1bl ONTUMU3ALUN
UTATEJBHBIX CPEN.

2. Mukpoouonozusn (6 uacoes)

[lonoxeHue NPOKAPUOTOB B CHUCTEME oOpraHudyeckoro wmupa. CrpoeHue
OakTepuanbHOl KieTku. Knaccudukanus O0akrepuii. Mopdomnorus 6akrepuii. [Ipocteie
U CIOXKHBIE METOAbl OKpalluBaHWs OakTepuil. du3nonorus OakTepuil: NUTaHUE,
JbIXaHUE, POCT U Pa3MHOKEHHE. 3HAKOMCTBO C IOMEHOM Apxeu (3KCTpeMO(UIBHOCTD,
oco0eHHOCTH cTpoeHus kieTkn). JlaboparopHas pabota «PUKCUPOBAHHBIE MTpeNapaThl
Oaktepuil. OrmnpeneneHue (OpMbl TMPEAJIOKEHHBIX KYJIbTYp MHMKPOOPTaHH3MOB,
UCTIOJNIb3ysl NpOCTOW Meron okpacku» JlabopatopHast pabora «OmnpezeneHue THMa
KJIETOYHOW CTEHKH METOIOM OKpalnBaHus 1o ['pamy» (pu HalIU4Yuu peakTUBOB).

MosiouHoKHCIOE W crnupToBoe OpokeHue. PoToTpodHbIe M XEeMOTPO(HBIE
Oaktepun. KuneTmueckoe  omucaHue — mpoLecca  pocta  MUKPOOPraHU3MOB.
OKCNOHEHIMaIbHAsT ~ MoJenb  pocta. KuHetmka rubenm  MUKpPOOPraHU3MOB.
JIabopatopHast pabota «IIpuroroBieHne NpuKU3HEHHBIX MPENAPATOB MOJOUYHOKUCIBIX
OaxTepuii».



[Tatorennsie OakTepuu. UymHas majgodka v 4epHasi CMEpPTh, OOTYJIN3M, CTOJOHSK,
TyOepkynes3. Micropust 60ppObI ¢ bakTepuanbHbiMu HHGeKkuuaMu. JlabopaTopHas paboTa
«IToceB cmbiBa ¢ pyk Ha yamku [lerpu». JlaboparopHas padora «Bwiienenue aucToi
KyJIbTyphl Oaktepuil. MeTon pa3BeaeHuid. MeToj  HMCTOMIAIONIETO  IITPUXay.
JlaboparopHass pabora «Mopdosoruueckass XapakTepUCTUKA BBIJICICHHON YHUCTOMN
KYJIbTYPBI: XapaKTepUCTHUKA KOJOHUH, (popMa OaKTEpUil, THIT KIIETOYHOW CTCHKNY.

Boiina 0ecKOHEYHOCTH: aHTUOMOTUKH MPOTUB OakTepuil. MexaHu3Mbl JEHCTBHI
aHTUOMOTHUKOB. MEXKIeTOUHas KOMMyHHKanusi Oaktepmii. YyBCTBO KBOpyMa.
JlabopatopHasi pabora «CpaBHEHHE pPOCTa MHUKPOOPraHM3MOB Ha dYailke 0e3 U ¢
noOaBrieHus aHTUOMOTUKOBY lccnenoBarenbckas pabora «llomck MUKpoOOpraHM3MOB
00JagaroMX aHTAarOHUCTUYECKOW aKTUBHOCTBIO.

[Ipumenenue OaxTepuii uenoBekoM. KuneTmdeckoe omucaHue OHOCHHTE3a
MPOJYKTOB MHUKpPOOpraHu3Mamu. bakrtepuu, KOTOpble MOIYT paszjararb IUIACTHUK.
Uccnenorarenbckas padoTa «BelieieHre MOJIOYHOKUCIIBIX OAKTEPUi, UCCIEOBAHUE UX
AKTUBHOCTH.

MukpoopraHu3Mbl B arpoOHOTEXHOJIOTUH. FICKyCCTBEHHBIE acCOIUAIIMU PACTEHUIN
¢ MuKpoopranuzmamu. MccnenoBatenbckas padoTta «Beigenenue 6akTepuil mose3HbIX
IUUT paCTCHUI.

3. Jykapuomuueckue opzanuzmvl 6 OuoOmexHonouu (njaecHegvle puowvl,
opoxcicu, 600opocau) (6 uacos)

[1necHeBbie rprObI MPOAYIIEHTHI OMOJIOTMUYECKH AKTUBHBIX BEIIECTB.

OOmiast xapakTepUCTHKa APOAOKEeH caxapomuileToB. McTtopusi HMCIOIb30BaHUS
TPOMOKEH B TPAIUIIMOHHON OMOTEXHOJIOTHH. TEXHOIOTUU BUHOEIHUS U XJICOOMEeUeHNs,
CHeIMaIn3upOBaHHBIE packl Jposxoked. MetabomusM nposxoked. Peakuus ciupToBOTO
opoxenusi. Jlabopatopnas pabora «lloacuer kieTok npoxokenr B kamepe [opseBay.
JlaboparopHas pabora «OOHapyKeHHE MPOAYKTOB CIHUPTOBOTO OPOKEHUS: ITHIOBOTO
CriUpTa M yriaekucioro rasza». l[lojlydeHue BTOPUUYHBIX METAOOJUTOB B JPONIKAX.
JIposxoKu Kak MpoaylieHThl OMoTorIuB. [lomyueHue 1eneBbix 0eIKOB B APOKIKAX.

Oco0EHHOCTH BET€TATUBHOTO U TOJOBOTO Pa3MHOKEHHS Yy TPOXKIKEH, 3HAUCHUE
M3YyYEHHS] MHUTO3a W LMUTOKMHE3a [JI ONTHMH3AlMK IPOILIECCOB KYJIbTHUBUPOBAHUS
JPOMKEBBIX MITAMMOB, TOHUMAHUS TPUYWH MMaTOT€HHOCTH JIPOXKKEN U rprbOOB, MOMCKa
MuiieHed (QYHTUIIUAOB ¥ pa3pabOTKA  HOBBIX  JICKAPCTBEHHBIX IPEMapaToB.
JlaGopatopnass pabota «HaOmromeHue  pasMHOXKEHUS  JIPOXOKEBBIX  KJIETOK».
[IpakTuyeckas padorta «llomydyenue TBopora M kedupa Ha OCHOBE MOJIOYHOKHCIIBIX
Oaktepuit». IIpakTuueckas pabora «OCHOBHBIC BHJBI KBaca M HMX XapaKTEPUCTHUKA
«JIpoXoKM M MOJIOUHOKHCIIbIE OaKTepuH, MPUMEHSEMBbIC IJI TPOU3BOJICTBA KBACay.
[Ipaktuueckas pabora «CpaBHUTEIBHBIA aHAIM3 PA3BUTHUS NPOXOKEH B a’pOOHBIX U
aHa’POOHBIX  ycioBuUsAX». llpakTudeckass pabora «MeToasl OIIEHKH CBOWCTB



XJiIeOOoTeKapHbIX apoxicked. OCOOCHHOCTH NPUMEHEHHUS MPECCOBAHHBIX, CYIIEHBIX MU
MHCTaHTHBIX Apoxoken». MccnenoBatensckas padota «BausHue QU3HMKO-XUMUYECKHX
(bakTOpOB Ha Ka4eCTBO OMOTEXHOJIOTHYECKOU MPOAYKIUHU (KBac, kedup, crlp, Xjaed u
Tp.)».

Bogopocnun — mepcrekTUBHBIN OOBEKT [JIs1 MPOM3BOACTBA O€iKa W yriIeBOJOB.
buoTtexHonornyeckue METOJbI OYUCTKH TBEPIBIX, XKHUAKHUX OTXOAOB U Ta3000pa3HBIX
O0TX0JI0B Mpou3BojaCTB. CTouHbie BOABI. CXEeMBI OYHCTKH. BHOMUIBTPHI, a’3pOTCHKH,
METAaHTCHKH, OKCHUTEHKUA. AKTHUBHBIA WJ W BXOJAIIME B HETO MHUKPOOPTAHU3MBI.
Hcnonp30BaHue BOJOPOCIICH B OYHCTKE CTOYHBIX BOJ. MccrmemoBarenbckas paboTa
«Bnusaue pusnko-xuMudeckux hakropos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmauyus (4 uacos)

HacneacTBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPTaHHU3MOB.
N3menuuBocTth. Buasl usmenunBocTh. llpakTnueckas pabora «MonudukanroHHas
U3MEHYUBOCTb (JINCThS, UTOJIKH C OJIHOTO JIEPEBA)».

['en — MaTepHaNbHBIA HOCHUTENb HACJIEACTBEHHOCTH M  HW3MEHUYMBOCTH.
HyxknenHnoBble KHCIIOTHI. JIOKanu3alus reHeTHYeCKOro mMaTtepuana B KieTke. JleneHue
kierok. Permmukanus JIHK. OcHoBHast torma MonekyisipHoi 6ronoruu. TpaHCKpHUILUS.
Tpanciauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(Ha Oucepe uinu KoHCTpykTope)». IlpakTuueckass pabora «Myrtanus Ha OyTtepOpose
(/00011 00BEKT U3 Mpenblaylied padoThl, TIe U3MEHEHHE WHCTPYKLUUU HPUBEIET K
M3MEHEHHIO BHEIITHETO BHJIa 00BEKTA)».

5. Bupyconozus. (3 uacos)

[Tosnoxkenue BUPYyCcOB B CUCTEME OpraHM4eckoro mupa. CTpykTypa 1 XUMUYECKUI
coctaB BupycoB. Krnaccudukamus BupycoB. Penponmykmust BupycoB. IIpocMotp
JOKYMEHTAJIBHOTO (PUiIbMa O BUpycCaXx.

Bupycsl - Bo30yauTenu nHPpeKunoHHbIX 0osie3neil. OnkoBupychl. bakrepuodaru:
CTpO€HHue, CBOMCTBa, npumMmeHeHue. llpaktuyeckas pabota. «Merton pa3BeIeHUN»
[IpakTuueckas padota. « TutpoBanue 6axkrepuodarony.

buonornyeckue Mmeroasl 60pLOBI C BUPyCaMHU.

6. I'ennas unscenepus u oGuomexnonozuu. (4 uacos)

OcHoBbI TeHHOM uHxkeHepuHu. Bekrtopa. Crneunduueckue hepMeHThl OaKTepHid.
[IpakTudeckass pabota «IDHIOHYKJEa3bl PECTPUKIUU (paboTa C HYKJICOTHIHBIMU
MOCIIEI0BATEIBHOCTIMU Ha Oymare)».

buortexHonornu npoaykiuu O0eakoB B OakTepUaIbHBIX KyJIbTypax. JlocTikeHus
T€HHON MH)KEHEPUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cuctema aJanTUBHOIO HWMMYHUTETa OaKTepUil M apXeu.



[TpakTrdaeckas padora «I'ennbie HoxHUIEI - CRISPR/Cas (MmoxenupoBanue Ha Oymare)»

I'MO. Metons! nonyuenus [ MO. Urpa-auckyccus « Beirpaii rpaHT Ha CO3/1aHuE
I'MO».

7. Buomexnonozuu 6 scueomnosoocmee (4 uacos)

JlomecTuKanys OCHOBHBIE JOMAITHUE KUBOTHBIC, COBPEMEHHBIE YKCTICPUMEHTAX
M0 TOMECTUKAIINK KUBOTHBIX (JIUCHUIA, HOPKA M JIP. — SKCIIEPUMEHTHI HAYYHOH IITKOJIBI
akanemuka benseBa). Jluckyccus «JlomecTukarusi, Bce M PACTEHUS WU >KUBOTHBIC,
KOTOpBIC JKUBYT PSAIOM C YEIOBEKOM MM OJOMAIIHMBAIOTCSI? MOXXKHO T CUYUTATh
TapakaHa OJI0MAITHCHHBIM KUBOTHBIM?).

CoBpeMeHHBIE METOABl B KUBOTHOBOJICTBE: TpPAHCIUIAHTAIlUSA 3MOPHOHOB,
XUMEPHBIC  JKMUBOTHBIC, KJIOHHWpoBaHWe. IIpaktuyeckas pabora «Meroauka
KJIOHUPOBaHUS (MOJICIUPOBAaHKE HA Oymare).

OcHOBHBIC OOJIE3HW >XUBOTHBIX M POJb IMaTOTCHHBIX MHKPOOPTAHU3MOB U
napa3uToB B Pa3BUTUU 3a00JI€BaHUMN JOMAIIIHUX KUBOTHBIX U OCHOBHBIX Mepax O0phObI
C HUMH; POJIb TIOJIE3HBIX MUKPOCUMOUOHTOB B OpraHu3Me >KUBOTHBIX. [lonoxkutenbHoe
U M00OYHOE (OTPUIIATENILHOE) BO3ICMUCTBUU aHTUOMOTHUKOB Ha OPTaHU3M B X0JI€ JICUCHUS
KUBOTHBIX; IIEIM W 3aJa4dl BETCPUHAPUU. BHOTEXHOJOTHS KOPMOBBIX IpENapaTosB.
[Tpaktrueckas pabora «CocraBieHrne paryioHa MATAHUS KUBOTHOTO, pacyeT PacxoJI0B
Ha coaepxkanue». MccnemoBaTtenbckass pabota «OlleHKa KayecTBa MOJIOYHOM

MIPOLYKIIH.

8. Buomexnonocuu 6 pacmenuesoocmee (5 uacos)

OcHoBHBIE MeTonbl cenekuuu. ['mbpuamzanus. Popmbl oTOOpa. OCHOBHBIE
HaNpaBJIE€HUS CEJEKUIUU: YIyUllIEHUEe YpOXKaiHOCTH, YCTOMYMBOCTU K OMOTUYECKUM U
abuotnueckum (paktopam. Ilpaktudeckas padorta «BripammBaem ropox. Kak nposectu
CKPEILLUBAHUE Y TOPOXA.

OCHOBHBIE MOJXOJbl CEJIEKIMU U OHOTEXHOJIOTMHM KYJbTYPHBIX pPACTEHUH,
'uOpuauzanuus, otnajgeHHass TrUOpUAM3aLMsA, MCKYCCTBEHHBI OTOOp, TeTepo3Huc,
TpaHchopMalMsi, MyTareHe3, FeHeTHUYeCKoe peaakTupoBaHue). Vcropus cenekuuu B
Poccun n mupe, ucropust pa3BUTHs BaXXHEUIINX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak uenoBek MoxeT MoauduIupoBath pacteHus? ['eHHas WHKeHepus: pacTeHUI:
UTo Takoe reHeTHYecKas WHXKEHEpHsS pacTeHUM. TpaHCreHHble pacTeHus. Meroabl
noydeHusi. OOpazoBaHue OMyX0JIel y pacTeHuil. ArpoOakTepuaibHas TpaHnchopMmarius:
Ti-ruazMup. ['ensl T-JTHK. MosekynspHO-TEHETUUECKUE MEXaHU3MBbI
TpaHchopmanmu. ['eHetnueckoe penakTupoBanue. COBpEeMEHHbIE MOAXOJbl U
JOCTH)KEHUSI TEHETUYECKOro pefakThpoBaHusi pacteHuil. Ilpaktuyeckas pabora
«["eHOMHBIE HOKHUIIBI (MOIepOBaHue padoThl cucteMbl CRISP-Cas).

Ecte mu xu3Hp B mpoOupke? buorexHOmOTHS KYyJIbTYpPHBIX PACTCHHI.



UccnenoBatenbckast pabora «BelpammBanue pacTeHHid B NpoOUpPKE  (MOXKHO
BOCITOJIB30BaTbCA PE3YJIbTATAMHU MPEABIIYIIUX HKCIEPUMEHTOB IO COCTABJIEHUIO
OUTATEJIbHBIX PACTBOPOB AJIs1 PACTEHUMN )».



IIJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUYHOM JEATEJBHOCTH

3aHATUS B paMKax NpOrpaMMmbl HampaBieHbl Ha OOEcCHeueHHe JOCTHUKEHUS
IIKOJbHUKAMU  CHEAYIOIIMX  JUYHOCTHBIX, METANPEAMETHBIX W  MPEAMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTATOB.

JINYHOCTHBIE pPe3y/IbTaThl:

B cgpepe epadscoanckoeco eocnumanusi: TOTOBHOCTb K KOHCTPYKTHBHOM
COBMECTHOM JI€SITEIbHOCTH MIPU BBITIOTHEHUN UCCIIEIOBAHUI U TPOEKTOB, CTPEMIICHHUE K
B3aMMOIIOHUMAaHUIO Y B3aUMOTIOMOIIIH.

B cghepe nampuomuueckozco eocnumanus: OTHOIIEHUE K OMOJIOTUH KaK K BaXXHOU
COCTaBIIOIIEN KYJIbTYpbl, TOPJOCTh 3a BKJIAJ POCCHUICKHX U COBETCKUX YYEHBIX B
Pa3BUTHE MUPOBOM OMOJOTUYECKON HAYKH.

B cgepe Oyxoeno-upaecmeennoco 6ocnumanus: TOTOBHOCTb OLEHUBATH
MOBEJICHUE M TOCTYNKW C TO3MIIMU HPABCTBEHHBIX HOPM W HOPM 3KOJIOTHYECKOU
KYJbTYpPbI, TIOHUMaHUE 3HAYUMOCTH HPABCTBEHHOTO aCMEKTA ACSATEILHOCTH YEJIOBEKA B
MEJUIMHE U OUOJIOTHH.

B cgepe scmemuueckoco ocnumawnus: TIOHUMaHHUE POJU  OHOJOTUH B
(bOpMUPOBAHUU ICTETUUECKON KYIbTYpPhl TUYHOCTH.

B cgepe uzuueckoco eocnumanus, hopmupoeanus Kyremypsl 300p06bsi U
IMOYUOHATLHO20 O1A20NONYYUsA: OTBETCTBEHHOE OTHOLIEHHWE K CBOEMY 3J0pPOBBIO H
YCTaHOBKA Ha 3JI0pOBbIi 00pa3 KU3HU (3I0pOBOE MUTAHKUE, COOTIOICHNE TUTHEHUYECKHUX
MIPaBWJI U HOPM, COAJTAaHCUPOBAHHBIN PEXKUM 3aHSITUI U OTABIXA, peryJiapHas puznueckas
aKTUBHOCTH); OCO3HAHKE MTOCJIEC/ICTBUI U HETIPUSATHE BPEIHBIX MTPUBBIUEK (YIIOTpeOIeHNnE
QJIKOTOJIs, HApKOTHUKOB, KypeHHE) W WHBIX ¢GopM Bpeaa s (PU3NYECKOTO U
MICUXMYECKOTO 3JI0POBbsI; COONIOACHUE TMpaBU 0€30MacCHOCTH, B TOM YHCIIE HABBIKU
0e30macHOro MoBeICHUsI B MPUPOJIHOM cpefie; cPOPMUPOBAHHOCTh HABBIKA PE(IIEKCHUH,
yIpaBJieHHE COOCTBEHHBIM AMOIIMOHATBLHBIM COCTOSTHUEM.

B cghepe mpyooeoeo socnumanusi: akTUBHOE y4acTUE€ B PEIICHUU MPAKTUYECKHUX
3a7a4 (B paMKax CEMbH, IIKOJIbI, FOpojia, Kpas) OMOJIOrMYECKOM U IKOJIOTUYECKOU
HaIPaBJICHHOCTH, WHTEPEC K MPAKTHUYECKOMY H3Y4YCHHIO TpodeccHii, CBSI3aHHBIX C
ouonoruen.

B cghepe skonocuueckoco  6ocnumanus:  OpUEHTAUs Ha TNPUMEHEHHE
OMOJIOTHYECKUX 3HAHUH NP PEIICHUH 3a/1a4 B 00JIACTH OKPYIKAIOIIEH Cpe/ibl; 0COZHAHUE
AKOJIOTMYECKUX MPOOJIeM U IyTeH UX PEeIIeHHUs; TOTOBHOCTh K YYaCTHUIO B MTPAKTUYECKON
NEATEIbHOCTH SKOJIOTHYECKON HAMPaBICHHOCTH.

B cgepe nonumanus yemnocmu HayuHo2o noO3HAaHUA: OPUEHTALMS HA
COBPEMEHHYIO CHCTEMY HAy4HBIX TPEICTaBICHUA 00 OCHOBHBIX OHMOJOTUYECKHUX
3aKOHOMEPHOCTSIX, B3aUMOCBS3SIX YEJIIOBEKAa C MNPUPOJHOW W COLMAIBHOM CpEIou;



MOHUMAaHUE POJIU OMOJOTUYECKON HAYyKH B (DOPMUPOBAHMM HAYYHOTO MHPOBO33PCHUS,
pa3BUTHE HAY4YHOU JIFOOO3HATEIIBHOCTH, MHTEpPECa K OMOJOTUYECKOW HayKe, HABBHIKOB
HCCIIEIOBATEILCKOM JICSITEILHOCTH.

B cghepe aoanmayuu x usmensiowumcs yciosusm coyuanbHou U NpupooHou
cpedvl: a7eKBaTHAas OICHKA W3MCHSIONMIMXCA YCJIOBUH; TPUHATHE PEHICHUS
(MHAMBUAYATBHOE, B TPYIIE) B HM3MEHSIONIMXCS YCIOBUSX HAa OCHOBAHWHM aHAJH3a
Ounonornueckoi MHPOpMAINK; INIAHUPOBAaHUE  JEUCTBUH B HOBOM  CHUTyalluu
Ha OCHOBAHHUM 3HAHUM OMOJIOTMUECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHble pe3yJabTaThl:

B cghepe oenadenus ynusepcanvrvimu yueOnviMu no3Ha8amenbHbiMu Oetucmeusimu.
ba3oBbI€ JIOTUYECKUE NCUCTBHUS:
® BBIABIAThP W XapaKTepU30BaTh CYIIECTBEHHBbIC TPH3HAKH OHOJOTHUYECKUX
00BEKTOB (SIBIICHUN );
® YCTaHABJIMBATh CYIIECTBEHHBIH TIPU3HAK KiIacCU(UKAIUK OHOJOTHUECKUX
00BEKTOB (SIBJIICHHH, MPOIIECCOB), OCHOBaHHS IsI OOOOIICHHUS U CpaBHEHUS,
KPUTEPUH TIPOBOJUMOTO aHAJIN3A;

e C yuéTOM NIPEMJIOKEHHOW OMOJOTUYECKON 3a7auM BBISBIISTH 3aKOHOMEPHOCTU U
MPOTUBOPEYMST B paccMaTpuBaeMbIX (akTax ¢ HaOMIOJCHUSIX;, Ipeasiarath
KPUTEPUH JIJIS1 BBIABJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

® BBIBIATH JeUIUTHI HHPOPMALMM, JAHHBIX, HEOOXOIUMBIX JJIA PEIICHUS
MOCTaBJICHHOM 3aJ1a4H;

® BBISBIATh MPUUUHHO-CIEACTBEHHBIE CBS3U TP M3YUYCHUH OHOJIOTHYECKUX
SABJIEHUNA W TPOLIECCOB; JEJIaTh BBIBOJABI C HCIOJIb30BAHHEM JIE€IYKTHUBHBIX H
WHYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIIOUCHUHN M0 aHAJIOTHH, (POPMYITUPOBATH
TUIIOTE3bl O B3aUMOCBSI34X;

® CaMOCTOSITENIbHO BBIOMpaTh CIOCOO perieHus y4eOHON OMOJIOTMYECKOW 3ajadu
(cpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHUS, BEIOMPATh HAMOOJEe MOIXO SN
C YUETOM CAMOCTOSITENIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccaeaoBaTeabCKUE ICUCTBUS:

® ICIOJIb30BaTh BOIPOCHI KAK UCCIIE0BATEIbCKU HHCTPYMEHT MTO3HAHNS;

e (QopmynupoBaTh BOMNPOCH, (UKCUPYIOIIUE pa3pblB MEXKAY pEATbHBIM U
KEeJaTeIbHBIM  COCTOSSHUEM  CHUTyallMd, OOBEKTa, U  CaMOCTOATEIIHHO
YCTaHABJIMBATh HCKOMOE U JaHHOE;

e (dopmupoBaTh  THNOTE3y 00  HWCTUHHOCTH  COOCTBEHHBIX  CYXICHH,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHCHHE;

® TIPOBOJMTH IO CAMOCTOSATEIHHO COCTABIICHHOMY TUIaHY HAOJFOICHHUE, HECIIOKHBIH
OMOJIOTUYECKHIA JKCIIEPUMEHT, HEOOJIBIIIOE WCCIICIOBAHNE I10 YCTaHOBJICHHIO
0COOEHHOCTEH OMOJIOTMYECKOT0 00BeKTa (TIpoliecca) u3y4eHus,

® TIPUYUHHO-CJICICTBEHHBIX CBS3CH M 3aBHUCHMOCTEH OHOJIOTMYECKHUX OOBEKTOB
MEXTy Co00i;



OLICHHBATh HAa NMPUMEHUMOCTb M JIOCTOBEPHOCTh MH(MOPMAINIO, TOJYYCHHYIO B
X0/1e HAOTIOICHUS ¥ SKCTIEPUMEHTA;

CaMOCTOSATENIbHO (OPMYIHPOBAaTh OOOOIIEHUS W BHIBOABI IO pe3yjbTaTam
MPOBEIEHHOTO HAOJIOCHUS, HKCIEPUMEHTA, BIAJETh MHCTPYMEHTAMH OLICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJIOB U 00OOIIECHUH;

MIPOTHO3UPOBATH BO3MOKHOE JaIbHENIIIee Pa3BUTUE OMOJIOTMYECKUX TPOIIECCOB U
UX TIOCIEJCTBUS B aHAJIOTHYHBIX WM CXOJHBIX CUTYyaIUsX, a TAKXKE BBIJBUTATh
MPEANOI0XKEHUs 00 UX PA3BUTUU B HOBBIX YCIOBUSIX U KOHTEKCTAaX.

Pabora ¢ nadopmarmeii:

MIPUMEHSTH Pa3IMYHbIE METObI, HHCTPYMEHTHI U 3aIIPOCHI MIPH MOUCKE U 0TOOpE
Owonornyeckod WH(POpPMAIUM WA JAaHHBIX U3 KCTOYHUKOB C y4ETOM
peAJIOKEHHON y4eOHOM OMOJIOTUUECKOM 3a/1auu;

BBIOWpATh,  AHAIM3UPOBATH, CUCTEMATU3UPOBATh M  HUHTEPIPETHPOBATH
OunoJsiornyeckyro HHGOpMaIUIO Pa3IuYHbIX BUAOB U (hOPM IIPEACTaBICHNUS,
HAXOJUTh CXOJIHbIE apTYMEHTHI (TIOITBEPIKAAIOIIIE WM ONPOBEPTAIOIINE OJIHY U
Ty K€ UJIEI0, BEPCHUIO) B PA3TUYHBIX MHHOPMAIIMOHHBIX UCTOYHUKAX;
CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO ()OpMY MpEICTaBICHUS HH(DOPMALUU U
WJUTFOCTPUPOBATH PEIIAEMbBIE 3a/1a41 HECTIO)KHBIMU CXEMAMHU, TMarpaMMaMu, UHOU
rpaduKoi U UX KOMOMHAIUAMU;

OLICHUBATh HAJEKHOCTh OMOJIOTMYECKOW HMHGOpMAIMK TI0  KPUTEPHSM,
MPEAJIOKEHHBIM YUUTENIEM UIU CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO;
3alOMHMHATh U CUCTEMAaTU3UPOBATh OMOJIOrMYECKYIO HH(pOpMAIIHIO.

B cghepe osnadenus ynusepcanvuvimu yueOHbIMU KOMMYHUKAMUBHLIMU OeliCmMEUIMU
OO0micHue:

BOCIIPUHUMATh M (POPMYJIUPOBATh CYXKJICHHS, BBIPAXKAaTh SMOILMHM B IPOIECCE
BBITIOJTHEHUS MPAKTHYECKHUX U Ta00PaTOPHBIX PaboT;

BBIpakaTh CeOs1 (CBOIO TOUKY 3PEHHS) B YCTHBIX U MIUCHhbMEHHBIX TEKCTaX;
pacrio3HaBaTh HeBepOaJdbHbIE CpeACTBa OOIIEHHS, TOHMMAaTh 3HAYCHUE
COITMAJILHBIX 3HAKOB, 3HaTh M PAcHoO3HaBaTh IMPEANOCHUIKH KOH(MIMKTHBIX
CUTYyaIlMi M CMsITYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MMOHUMAaTh HAMEPEHHsI JPYTUX, TPOSBIATh YBAXKUTEIHBHOEC OTHOIIEHUE K
cobeceTHUKY 1 B KOPPEKTHOH hopme HopMyIHpoBaTh CBOM BO3PAKCHUS;

B XOJI¢ JIMaJiora W/WIHi TUCKYCCHH 331aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMon
OMOJIOTMYECKOM TEMbl M BBICKA3bIBaTh WJICH, HAIlCJCHHBIC Ha pelIeHue
OMOJIOTHYECKOM 3a1auM U MOJIIepKaHue O1aroKenaTeIbHOCTH OOIICHUS;
COTIOCTaBIIATh CBOW CYXACHHUS C CYKICHHSIMH JIPYTUX YYaCTHHKOB JIHAJIOTa,
OoOHapy>KUBaTh PA3JIMUUS U CXOJICTBO TO3UITUH;

nyOJUYHO TIPENICTaBIIATh PE3yJbTaThl BBITOJHECHHOTO OHMOJOTHYECKOTO OTIBITA
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);



® CaMOCTOSITEIBLHO BBIOUPATh (DOPMAT BBHICTYIUJICHHUS C YUETOM 3a/1a4 IPE3CHTAIIUU U
OCOOEHHOCTEW ayJauTOpPUM W B COOTBETCTBHHM C HHUM COCTABJISTh YCTHBIE U
MACBMEHHBIE TEKCTHI C UCTIOJIb30BAaHUEM HJLTFOCTPATUBHBIX MAaTEPUAIIOB.

CoBMecTHas IEATEIbHOCTD (COTPYIHHUYECTBO):

® [IOHMMAaTh W WCIIOJb30BAaTh NPEUMYIIECTBA KOMAHAHOM W WHIAWBUILYAIbHOU
paboThl TIpH pEIIEHUH KOHKPETHON OMOJOTHYECKOW MpOoOIeMbl, 000CHOBHIBATH
HEOOXOJUMOCTh MPUMEHEHHUSI TPYIIIOBBIX (HOPM B3aUMOJICUCTBUSA MPHU PEIICHUN
MIOCTaBJICHHON y4eOHOM 3a1auu;

® [PUHUMATH LIEJIb COBMECTHOU ESTEIBHOCTH, KOJUIEKTUBHO CTPOUTH JEHUCTBUS 10
e€ JOCTIKEHHUIO: pACTIPENeNsTh POJH, JA0rOBapUBaThCs, 00CYKAAaTh MPOIECC U
pe3yJbTaT COBMECTHOM pabOTHI;

e yMeTh 0000IaTh MHEHHS HECKOJBKUX JIIOJCH, TMPOSIBISITH TOTOBHOCTH
PYKOBOJUTD, BBIIOJIHATH MOPYUYECHUS, TOAUYUHSITHCS,

® [UJJAHUPOBATh OPTaHU3AIMIO COBMECTHOW pPaOOThI, ONpEIENSITh CBOIO POJb (C
y4€TOM TPEANOYTEHUI M BO3MOXXHOCTEW BCEX YYAaCTHUKOB B3aMMOJICHCTBUS),
pacrpenensaTh 3aJadyd MEXIy YIC€HAMH KOMAaHJbl, y4acTBOBaTh B TPYIIIOBBIX
dbopmax padoThl (00CYX1€HUSI, 0OMEH MHEHHUSIMU, MO3TOBBIE IITYPMbI U UHBIE);

® BBIMNOJIHSITH CBOIO YaCTh Pa0OTHI, IOCTUTATh KAYECTBEHHOTO pe3yJibTaTa 1o CBOEMY
HAIIPABIICHUIO U KOOPAUHUPOBATH CBOU JIEUCTBUSA C IPYTUMH WICHAMH KOMAaH]IbL;

® OIICHMBATh KAayeCTBO CBOEro BKJIaJa B OOMMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOATENbHO  CHOPMYJIMPOBAHHBIM  yYYaCTHUKAaMU  B3aUMOJICUCTBUS;
CpaBHUBATh PE3YJbTATHI C UICXOAHOM 3a7a4€l U BKJIAJl KAXKJOT0 YJICHA KOMAHbI B
JTOCTUKEHUE PE3yJIbTaTOB, Pa3ieyisTh cPepy OTBETCTBEHHOCTH U TPOSIBISATH
TOTOBHOCTbH K MPEIOCTABICHHUIO OTYETA MEpEe]] TPYIIO;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIbHBIX KOMMYHUKATUBHBIX JIEMCTBUHM, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COIMATBHBIX HABBIKOB M AMOIIMOHAILHOTO
HMHTEJUIEKTA IIIKOJIbHUKOB.

B ciepe oenadenus ynusepcanvHuoiMu yueOHbIMU Pe2YIAMUBHBIMU  OCUCBUIMU.
Camoopranuszanusi:
® BBIABIATH MPOOJEMBI ISl PEIICHUS B JKU3HCHHBIX M YYEOHBIX CHUTYyalusX,
HCITONIB3Ysl OMOJIOTHYCCKUC 3HAHMS;

® OpPHEHTHPOBATHLCS B PANIUYHBIX MMOAX0IaX MPUHITHS PEIICHUH (MHANBHIYyAIbHOE,
NPUHATHE PEIICHUS B TPYIITE, MPUHATHE PEIICHUI TPYTIION );

® CaMOCTOSITENIbHO COCTaBJISATh AQJITOPUTM pEHICHWS 3aJadd (WU ero 4acTh),
BbIOMpaTh CHOCOO pelleHus Yy4yeOHOM OHOJIOTHMYECKOM 3amaun ¢ Yy4ETOM
UMEIOLIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
IIpeyiaracMble BapUaHThI PEIICHUN;

® COCTaBIATh IUTaH JACWCTBHMIA (TUITaH pealu3alud HaMEYCHHOTO alropUTMa
pEIIeHus1), KOPPEKTHPOBATh MPEJIOKEHHBI AITOPUTM C yUETOM TMOIYyYCHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 N3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

® JenaTh BHIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.



CaMOKOHTPOJIb (pediiekcust):

BJIa/IETh CIOCO0AMU CAMOKOHTPOJIS, CAMOMOTHUBAIIUH U pedIeKcu;

JaBaTh a/IeKBaTHYIO OLIEHKY CUTYalluu U NpeJiarath IiaH e€ U3MEHEHHUS,
YUUTHIBaTh KOHTEKCT U MPEABUACTD TPYIAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH IIPU
pelieHu y4yeOHOW OMOJIOTMYECKOW 3a/ayd, aJalTHpOBaTh pELICHHE K
MEHSIFOIIUMCS 00CTOSITEIILCTBAM;

OOBSICHATH MPUYUHBI JOCTIKEHUS (HEJOCTIXKEHUS) Pe3ysIbTaTOB JIESTeNbHOCTH,
JaBaTh OLEHKY NpUOOPETEHHOMY OIBITY, yMETh HAaXOIHWTh IO3UTUBHOE B
MPOU3O0IIEAIIEN CUTYAlUH,

BHOCHUTh KOPPEKTHBBI B JCSITEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIIUXCS CUTYAIlMii, yCTAHOBJICHHBIX OINOOK, BOSHUKIINUX TPYIHOCTEH;
OLICHHMBATh COOTBETCTBHUE PE3YJIbTATA LIETTH U YCIOBHSIM.

9MOL[PIOHEUII>HI)Iﬁ HHTCJJICKT.

pa3ianyaTh, Ha3blBaThb M YOPABIATH COOCTBEHHBIMH SMOLMSAMH M 3MOLMSIMU
ApYTHUX,

BBISIBIISITH M AHAJIM3UPOBATH IPUYHUHBI SMOLIUH;

CTaBUTH CeOs1 Ha MECTO APYroro 4eyioBeKa, MOHMMAaTh MOTHUBBI M HaMEpEHUs
ApYyroro;

PEryaupoBaTh CIIOCOO BBIPAKEHUS SMOLIHA.

[Ipunsitue ceds u Ipyrux;

OCO3HaHHO OTHOCUTBHCA K IPYrOMY Y€JIOBEKY, Er0 MHEHUIO;

pU3HaBaTh CBOE MPABO HA OLIMOKY U TAKOE e MPaBo JPyroro;

OTKPBITOCTh ce0€ U IPYTUM;

OCO3HAaBaTh HEBO3MOKHOCTb KOHTPOJIUPOBATH BCE BOKPYT;

OBJIQZIETh CUCTEMON YHUBEPCAJIbHBIX YUEOHBIX PETYJIATUBHBIX JEHCTBUI, KOTOpas
oOecrieuynBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSIS
NO3ULHUS JIMYHOCTH), W >KU3HEHHBIX HABBIKOB JIMYHOCTHU (yTNpaBiieHUus coO0oil,
CaMOJIMCLMIUINHBI, YCTOMYUBOTO MOBEIECHHUS).

IIpeamMeTHbIe pe3yabTaTbl OCBOSHHUS MPOTPAMMBI
B no3naBaTenpHOM (MHTEUIEKTYyaJIBHOM) cdepe:

— TpuoOpeTEeHNE OMbITa MCIOIB30BAHMS METOJI0B OMOJIOTHYECKON HAYKH C IICINIBIO
U3Y4YCHUS] OMOJIOTHYECKUX OOBEKTOB, SIBICHUN U MPOIIECCOB: HAOIIOICHHE, OMHUCAHUE,
MIPOBE/ICHUE HECJIONHBIX OMOJIOTHYECKUX OIBITOB M AKCIIEPUMEHTOB, B TOM YHCJIE C

MCIOJIb30BAHUEM aHAJIOTOBBIX M HU(POBBIX OMOJIOTHUYECKUX PUOOPOB U HHCTPYMEHTOB;

dbopMupoBaHrE YMEHUS UHTETPUPOBATH OMOJIOTUYECKUE 3HAHUS CO 3HAHUSIMU U3

JIpYruX y4eOHbIX MpeAMETOB ((hU3uKHU, XUMUH, reorpaduu, UCTOPUHU, OOIIECTBO3HAHUS
UT. 1.);



— (opmupoBaHue yMeHUl pemiath yueOHbIe 3a1aul OMOJIOTUYECKOTO COIepKAHUS,
BBISIBIIATh ~ MPUYUHHO-CJICACTBEHHBIC  CBSA3M, MPOBOJUTH  KAYECTBEHHBIE W
KOJIMYECTBEHHBIEC PACUEThI, JI€JIaTh BHIBObI HA OCHOBAHUH MOJYUYEHHBIX PE3YJIbTATOB;

— (opmMupoBaHHE YMEHHS IUIAHHUPOBATH YYECOHOE HMCCICIOBAHUE WM MPOCKTHYIO
paboTy ¢ yueToM MOCTaBICHHOM 1eJIh: POPMYIUPOBATH MPOOIEMY, TUIIOTE3Y U CTABUTH
3a/lauyd MCCJICIOBAHUSA, BHIOWPATHh aJCKBATHO IOCTABICHHOW II€IM METOJbI, JENaTh
BBIBOJIBI 110 PE3yJIbTaTaM MCCIICAOBAHMS HIIA TPOCKTHOM JIEATETLHOCTH;

— ¢opMHupoBaHHEe  HWHTEpeca K  yrayOJeHWt0o  OMOJOTHYECKUX  3HAHWM
(mpeanpoduibHas MOATOTOBKA U MPodeCcCHOHAIbHAS OPUEHTAIINS) U BEIOOPY OMOJIOTHH
KaK Ipo(UILHOTO MpeMeTa Ha CTYIIEHU CPEIHETO MOJHOT0 00pa30BaHus JIJIs Oy ayiien
npodeccuoHanbHON NIeATeNTbHOCTH, B 00JIaCTH OWOJIOTHMH, MEIUIIMHBI, 3KOJIOTUH,
TICUXOJIOTHH, BETEPUHAPHH, CEITECKOTO XO3SMCTBA;

— BIAJCHUE HaBbIKaMu paboTel ¢ uWHOOpMAIMEl EeCTECTBEHHO-HAYYHOTO
coJiepKaHusl, MIPEACTABICHHON B pa3HON (opme (B BUJIE TEKCTa, TAOJIUYHBIX JTAaHHBIX,
cxeM, rpaduKoB, aAWarpaMMm, MOJEeH, H300paKEHUI), KPUTHUYECKOIO aHajau3a
nH(}OPMAITUHU U OIICHKH €€ TOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJOTUYECKHE 3HAHMS CO 3HAHUSMHU JPYTUX YUEOHBIX
PEIMETOB; UHTEPEC K YIIIYOJICHUI0 OMOJIOTMYECKUX 3HAHWUU U BBIOOPY OMOJIOTHUU Kak
npouIbHOTO MpeaMeTa Ha ypOBHE CpeIHEro oOmiero obpasoBaHus ajisi Oymyuiei
podheCCUOHAIBHOM  ICSITEILHOCTA B 00JIaCTM OWOJIOTMH, MEIULMHBI, SKOJIOTHH,
BETCPUHAPHH, CEIIbCKOTO XO3SMCTBA, THIINEBOW IMPOMBINIICHHOCTH, TICUXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKHUE MPEACTABICHUS O MATCPUATUCTHICCKON CYIITHOCTH
TCHOMOB JKHBBIX OPTAaHU3MOB U PETYJIAIHIO UX PAOOTHI;

— 3HAHWE OCHOBHBIX (DAaKTOPOB OKPYKAIOIICH CpPEJbl, BIMUSIONMX HA Pa3BUTHE U
CYIIIECTBOBAHHE JKUBBIX OPraHU3MOB, aJanTaIiil K (hakTopaM OKPYKaIoIIel Cpebl;

— 3HAHHME OCHOBHBIX MOAXOJO0B OMOTEXHOJOTHH, UCTIOIB30BAHMS €€ TOCTIKCHHM B
COBPEMEHHOM KU3HM YEJIOBEKa, OCOOCHHOCTH HCTIOIB30BAHMS KUBBIX OPTAaHU3MOB JIJIsI
IPOU3BOJICTBEHHBIX HYXK]] UEJIOBEKA,

— 3HAHHWE OCHOBHBIX IMOJXOI0B CEIICKIIUU U OMOTEXHOJOTHH KYJbTYPHBIX PACTCHUMH,
XapaKTepU30BaTh TCHETHYECKH  MOAU(PHUIIMPOBAHHBIE  PACTEHHUS, ONEPUPOBATH
MOHSATUSMU, THOPUAM3ALMS, OTHaJeHHAs THOpPUAN3alus, WCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpaHchopMaIysi, MyTareHe3, TCHETHUYECKOE PEAaKTHPOBAHUE;

— TIOHUMaHWE MOJICKYJIIPHBIX  MEXaHW3MOB  peajM3allik  HACJICJCTBEHHOMN
nH(GOPMAITUU U YMEHUE CBOOOHO OTICPUPOBATH OCHOBHBIMU TIOHITHSIMHU MOJICKYJIIPHOU
OMOJIOTHY U €€ COBPEMEHHBIX HAIIPABICHU — T€HOMHUKH, METareHOMHKH, IPOTEOMUKH;

— 3HAHME OCHOBHBIX 3a00JICBaHHI YeIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CITOCOOAX
WX IMarHOCTHKH U JICUCHUS



— (QopMupoBaHUE YMEHHS HCIOJIb30BaTh MOHITUWHBIN anmapar ¥ CUMBOJIMYECKUN
S3bIK TE€HETHKH, TPAMOTHOE MPUMEHEHUWE HAYYHBIX TEPMHUHOB, MOHSTUN, TEOPUH,
3aKOHOB IS OOBSACHEHHS HAOIIOZAEMBbIX OHOJIOTMYECKHX OOBEKTOB, SBJICHUH U
MIPOIIECCOB, MO3BOJISIONINX 3aJI0KUTh (DYHIAMEHT HAyYHOTO MUPOBO33PEHUSI.

B 11leHHOCTHO-OpUEHTAlIMOHHOM cdepe:
— 3HAHUE, YTO NPHUMEHEHUE COBPEMEHHBIX TEXHOJIOTMI MOJIEKYJSIPHON OHoJoruu
NO3BOJIIET YCHEIIHO pellaTh TaKue 37J000JHEBHBIE IPOOJIEMBbI, KaK OXpaHa
OKpYXaIOILEl cpelibl, COXPAHEHUE 310POBbS YEJIOBEKA, KOHTPOJIb U BOCCTAHOBJIICHUE

9KOCHUCTECM.

Monyab «buorexHonorus» 6-8 kiaaccel (34 yacoB)

O0M000BEKTHI OUOTEXHOJIOTUU:
MIPOMBIIIICHHBIC
MHUKPOOPTAaHU3MBI, KJICTKHA U TKaHU
pacTeHul, >)KUBOTHBIX U YEJIOBEKA,
OMOKaTaIN3aTOpPHI.

CoIpbe 1t OMOCHHTE3a U OIICHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OcCHOBHBIE HICTOYHUKH YTIEPO/Ia,
azota, hochopa, MUKPOITIEMEHTOB.
WccnenoBanne HOBBIX HCTOYHUKOB
CBIPbs (BKJIFOYAsi BOIPOCHKI €TI0
peaBapUTENbHON 00paboTKH),
pa3paboTKa HOBBIX TUTATEITBHBIX
Cpell, B TOM YHCIIE BKITFOYAFOIIINX
OMOCTUMYJISITOPHI M IPyTHE
AJIEMEHTBI YIIPABJICHHS U
OTNTHUMH3AIIUN TTPOIIECCOB
ouocunTteza. Metozpl
ONTHUMH3AIINN TUTATEIBLHBIX CPE]I.

TeMbl OcHOBHOE cofepxaHue JlesiTeILHOCTD
IIKOJIbHHUKOB
Tema 1. [TonsiTue 6MOTEXHOJIOTHH. 3aU4eM [TpakTuueckas padbora
BuorexnoJiorus YeJI0BEKY OMOTEXHOJIOTHH, B YEM «IIpumepsnl
(2 9) UX MPEUMYIIECTBO TIEPE IIPUMEHECHUSA
XUMUYECKUM CUHTE30M. OCHOBHBIE | OMOJIOTHYECKUX

00BEKTOB B TBOEH
KUZHU.




Tema 2.

Muxkpoouosorus
(69)

[Tono>xeHre MpoOKapruoTOB B
CUCTEME OpPTaHUYEeCKOT0 MHUPA.
CrtpoeHue 6akTepHaTbHOM KICTKH.
Knaccuduxkanus 6akrepuid.
Mopdonorus 6akrepuii. [Ipocteie
Y CJIO’KHBIC METO bl OKPAITHBAHHSI
Oaktepuii. Duznosaorust GakTepuii:
MMTaHue, AbIXaHue, POCT U
pa3sMHOXKeHUE. 3HAKOMCTBO C
NOMEHOM ApXxeu
(9KCTPEeMOUITBHOCTB,
O0COOEHHOCTH CTPOCHHUSI KIIETKH).

[IpakTuka.
JlabopaTopHas pabota
«DuUKCUpOBaHHBIC
npenapartbl OakTepuil.
Omnpenenenue GopMbl
TPE/UI0KEHHBIX
KYJBTYD
MUKPOOPTaHU3MOB,
VCTIOJB3YS IIPOCTON
METO/]T OKPACKI.
JlaGoparopnas pabota
«Onpenenenue TMna

MOJ0YHOKHUCIIOE U CITIUPTOBOE
opoxenue. PoToTpodHbIe U
XeMOTpo(HbIE OAKTEPHH.
Kunetnueckoe onucanue npouecca
pocTa MUKpPOOPTaHU3MOB.
DKCIOHEHIIMAIbHASI MOJENb POCTA.
Kuneruka rubenu
MUKpPOOPTaHU3MOB.

[Tarorennsie 6akTepun. YymHas
NaJI0YKa U YEepHAsI CMEPTh,
00TyU3M, CTOJOHSIK, TYOepKYJIE3.
Ucropust 60pbOBI €
OakTepraTbHBIMU MHPEKIIUSIMU.
BoiiHna 6€CKOHEUHOCTH:
AHTUOMOTHKH MPOTUB OAKTEPHIl.
MexaHu3MBbI IeHCTBUI
aHTUOMOTUKOB. MeXKIIeTOUHas
KOMMYHUKaIus 0akrepuii. YyBCTBO
KBOpYMa.

[Ipumenenune O6akTepuit
yenoBekoM. Kunetnueckoe
onucaHue OMOCUHTE3a MPOAYKTOB
MHUKpOOprannsmMamu. bakrepun,
KOTOPBIE MOTYT pasJlaraTh
IUTACTUK.

Muxkpoopranusmsl B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE accoMannu
pacTEeHUN C MUKPOOpPTraHU3MaMH

KJIETOYHOM CTEHKHU
METOJIOM OKpAIlIUBaHUS
no ['pamy» (ripu
HAJIUYUU PEAKTUBOB).
JlabopatopHas pabota
«IIpurorosnenne
NIPYKA3HCHHBIX
pernapaToB
MOJIOYHOKHUCIIBIX
OaxkTepuii».
JlaGoparopnas pabota
«IToceB cMmbIBa ¢ pyK Ha
yamku [lerpm».
JlaGoparopnas pabota
«Bplaenenune uyncTou
KyJbTYpbI OaKTEpHil.
Meron pa3BeneHui.
Metoa UCTOIIAOIIETO
IITPUXAy.
JlaGoparopnas pabota
«Mopdonoruyeckas
XapaKTePUCTHKA
BBIJCJICHHON YHUCTOM
KYJBTYPHI:
XapaKTEePUCTUKA
KOJIOHUH, hopMa
OaKkTepuii, TUI
KJIETOYHOU CTEHKW.
JlaGoparopnas pabota
«CpaBHEHHE pocTa
MUKPOOPTaHU3MOB Ha
yarike 6e3 1 C
n00aBIeHUS




AHTUOHOTHUKOBY.
HccaenoBarennckas
pabota «Ilonck
MHKPOOPTaHHU3MOB
00J1a1aF01I1X
AHTArOHUCTUYCCKOM
AKTUBHOCTBIO».
HccnenoBarenabckas
pabota «Bsinenenue
MOJIOYHOKHCJIBIX
OaxkTepuii,
HCCJIEIOBAHNE UX

AKTUBHOCTH.
HccnenoBarenbckas
pabota «Bbiaenenue
OaKTepuii MOJIE3HBIX
JUIsL PACTEHUID.

Tema 3.
JyKapHOTHYECKHUE
OpPraHu3Mbl B
OMOTEXHOJIOTHH
(Iu1ecHeBbBIE TPUOBI,
NP OAKH,
Bojopocan) (6 u)

[1necHeBbIe rpUOBI TPOAYLEHTHI
OMOJIOTUYECKH aKTUBHBIX BEIIECTB
OO111as1 XapakTeprUCTUKa APOAOKEN
caxapomuueroB. Mcropus
UCIIOJIB30BAHUS IPOXIKEN B
TPaAULIMOHHON OMOTEXHOJIOTHH.
TexHoa0rum BUHOAEIUS U
XJ1e00IeUeHMS,
CIELUATU3UPOBAHHBIE PACHI
Tpoxckeit. MeTabomu3M JpoioKen.
Peakuusi cnupToBOIro OpOKEeHUS.
[TonydeHne BTOpUYHBIX
MeTaboIUTOB B IpoAcKax. JIpoxoku
KaK MMPOyLIEHThl OMOTOILJIMB.
[Tonyuenue 1eneBbIX OCIKOB B
TPOAOKAX.

Oco00EeHHOCTH BEreTaTUBHOTO U
II0JIOBOTO Pa3MHOKEHHUS y
IPOXOKEN, 3HAYECHNUE U3YyUCHUS
MHUTO3a ¥ IMTOKWHE3a JJIs
ONTHUMH3aLAH IPOLIECCOB
KYJIbTUBUPOBAHUS APOHKEBBIX
ITaAMMOB, TOHUMAaHHUSI IPUYUH
MATOTEHHOCTH JIPOKIKEN 1 TprlOB,
NOKCKa MUIIEHEW PYHTUIIUAO0B U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
[IPEnapaToB.

Bopopocnu — nepcrieKTuBHbIN
OOBEKT JIJIs1 MPOU3BOJICTBA OEJIKa U
yriaeBoAoB. buorexHonornueckue
METO/Ibl OYUCTKHU TBEPBIX,

JlaGoparopnas pabota
«IToacuer kieTok
TPOXKEN B Kamepe
[opsieBar.
JlabopaTtopHas pabota
«OOHapyxeHue
IPOTYKTOB CITUPTOBOTO
OpOKEHHUSI: STUIIOBOTO
CIUPTA U YTICKUCIIOTO
raza.

JlaGoparopnas pabota
«Habmronenue
Pa3MHOKECHHSI
JIPOMKKEBBIX KIETOK.
[Tpaktrueckas padbota
«ITomyyenue TBOpOra u
Keupa Ha OCHOBE
MOJIOYHOKHUCIIBIX
OaKTepHii».
[Tpaktrueckas padbota
«OcHOBHBIE BUJIBI KBaca
U UX XapaKTePUCTUKA»
«poxxu u
MOJIOYHOKHCITBIC
OakTepuu,
pUMEHSIEMBIE IS
MIPOU3BOJICTBA KBACAY.
[Tpaktrueckas pabota
«CpaBHUTENBHBIN
aHaJIU3 Pa3BUTHUSA
TPOXOKEN B a3pOOHBIX U




KUJKUX OTXOJIOB M Ta3000pa3HbIX | aHA3POOHBIX

0TX0JI0B Mpou3BOACTB. CTOUHBIE YCIHOBUSX».

BOJIbI. CXEMBI OUHCTKH. [IpakTuyeckas pabota

buodunsTpsel, adpoTeHKH, «MeToIbI OIICHKH!

METaHTEHKU, OKCUTCHKHU. CBOMCTB

AKTHUBHBIA UJT U BXOJSIIKE B HETO | XJI€OOMEKapHBIX

MUKPOOPTaHu3MbI. VICIOJIb30BaHUE | IPOMOKEH.

BOJIOPOCJIEN B OUYUCTKE CTOYHBIX OcobeHHoctH

BO/JI. MIPUMEHEHUS
MIPECCOBAHHBIX,
CYIIEHBIX U
MHCTAHTHBIX
TIPOAIKEI.
HccnenoBaTenbckas

pabota «BnusiHue
(UBUKO-XUMHUECKUX
(hakTOpOB HA KAYECTBO
OMOTEXHOJIOTHYECKOU
npoayKiuu (KBac,
kedup, coIp, XJ1ed u
T )».
Uccnenosarenbckas
pabora «BnusiHue
(U3UKO-XUMHYECKHUX
(dhakTOpOB Ha POCT
Bojgopociu (Chlorella
vulgaris)».

Tema 4.
HacaeacrBenHasi
undopmamus (4 1)

HacnencrteeHHOCTD 1
M3MEHYHUBOCTh — OCHOBHBIC
CBOWCTBA )KUBBIX OPTaHU3MOB.
N3menunBocTs. Buasl
V3MEHYUBOCTb.

I'en —maTepuabHBIN HOCUTEND
HACJIEJCTBEHHOCTH 1
M3MEHYMBOCTH. HyKJIenHOBBIE
KHUCIOTHIL. Jlokanu3amnus
FeHETUYECKOTO MaTepuasa B
KJeTKe. JIelieHne KIIETOK.
Permukanus JIHK. OcHoBHast
JI0TMa MOJICKYJISIPHOM OMOJIOTHH.
Tpauckpunuus. Tpancusauus.
Myrauumu.

[Tpaktrueckas padbota
«MoaudukaumoHHast
U3MEHYUBOCTD (JTUCTHA,
UTOJIKU C OJTHOTO
JIEPEBA)».
[Tpaktrueckas padbota
«I"eH — uHCTpYKLIHS 110
cOopKe KJIEeTKH (Ha
oucepe i
KOHCTPYKTOpPE)».
[Tpaktuueckas pabota
«MyTtanus Ha
oyTepopoe (mroboit
00BEKT U3 MPEBITYIICH
paboThI, T/Ie U3BMCHECHHE
WHCTPYKITUU TIPUBEACT
K U3MEHEHUIO
BHEIIHETO BHJIA
00BEKTa)».




Tema 5. [TosmoxeHue BUPYCOB B CUCTEME [TIpocmoTp

Bupycosorusi (34) | opranndyeckoro mupa. CTpyKTypa v | JOKYMEHTAJILHOTO
XUMHYECKUN COCTAaB BUPYCOB. ¢dbuabMa o0 BUpycax.
Knaccudukanus Bupycos. [IpakTuueckas pabdora.
Penponykuus BupycoB. Bupycel - | «MeTon pa3BeaeHun.
BO30yAUTENN UHDEKITMOHHBIX [IpakTuueckas paborta.
6one3neil. OHKOBUPYCHI. «TutpoBaHue
baktepuodaru: crpoenue, OakTeprodarony.
CBOIMCTBA, IPUMEHEHHE.
buonoruueckue MmeToasl 00pHOBI C
BUPYCaMHU.

Tema 6. I'ennast OCHOBBI TEHHOW HHKEHEPUU. [IpakTuueckas padora

HHKEHepHus U Bektopa. Cnennduueckue «OH/I0HYKJI€a3bl

OMOTEXHOJIOTHH dbepMeHTBI OaKTepuid. pectpukiuu (pabota ¢

(4 9) buorexHomOrMM NPOAYKIHH HYKJIEOTHIHBIMU
0eJIKOB B OaKTepUaIbHBIX NIOCJIE0BATEIBHOCTIMU
KyJIbTypax. JJoCTHKEeHUs TeHHOM Ha Oymare)».
MH)XEHEPUHU U OMOTEXHOJIOTHH. [IpakTuueckas padora
CRISPR/Cas — cucrema «I["eHHBIE HOKHULIBI -
aJanTUBHOTO UMMYHHUTETA CRISPR/Cas
Oakrtepuii u apxeir. 'MO. Metonbsl | (MogenupoBaHuUE Ha
noxyuenust 'MO. oymare)».

Urpa-nuckyccns:
«Bpmrpaii rpasT Ha

co3znganue [ MO»y.




Tema 7. JlomecTrukanys OCHOBHBIX Juckyceus

BuorexHosoruu B JOMAIIHUX )KUBOTHBIX; «JlomecTukanus, Bce i

’KMBOTHOBO/ICTBE COBPEMEHHBIE IKCTIEPUMEHTHI 110 pacTeHHS U KUBOTHEIE,

(4 v) JIOMECTUKAITUN KUBOTHBIX KOTOPBIE )KUBYT PSJIOM
(Jiucuila, HOpKa u Jap. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOU IIKOJIbI 0JIOMAIITHUBAIOTCS?
akazeMuka bernsena). MOKHO JIM CYUTATh
CoBpeMeHHbIE METO/IbI B TapakaHa
YKMBOTHOBO/ICTBE: TPAHCILJIAHTALIUS | OJOMAIIIHEHHBIM
SMOPHUOHOB, XMMEPHBIC )KUBOTHBIC, | JKUBOTHBIM?».
KJIOHUPOBAHUE. [IpakTuyeckas pabota
OcHoBHBIE 00JI€3HH JKMBOTHBIX U «Metoauka
POJIb MATOTEHHBIX KJIOHUPOBAHUS
MUKPOOPTaHU3MOB U MMapa3uToB B | (MOJeIUpOBaHUE HA
pa3BUTHUM 3a00JICBaHUM JOMAITHUX | Oymare).
YKUBOTHBIX M1 OCHOBHBIX Mepax [IpakTuyeckas pabora
O0pBOBI C HUMU; POJIb TTOJIE3HBIX «CocraBieHue palyoHa
MUKPOCUMOMOHTOB B OPTaHU3ME MATaHUS )KUBOTHOTO,
*KUBOTHBIX. [looxkuTenpsHOE 1 pacyer pacxoJI0B Ha
moOoYHOE (OTpUIIATEIBHOE) COJICPKAHUEY.
BO3JE€HCTBUHA aHTHONOTHUKOB Ha HccnenoBarteabcKas
OpraHu3M B XOJI€ JICYCHUS pabora «OneHka
YKUBOTHBIX; LIEJIU U 3a/1a4U KaueCcTBa MOJIOYHOU
BeTepUHapuu. buotexHonorus MPOAYKITUN.
KOPMOBBIX IIPeNapaToB.

Tema 8. OCHOBHBIE METO/IBI CEJIEKIINH. [TpakTuueckas padbora

buorexnosoruu B I'ubpuauzanus. opmsr oTéOpa. «BpIpammBaem ropox.

PacTEeHHEBOJCTBE OCHOBHbIE HaNPaBJICHUS Kak nmpoBectun

(5 9) CEJICKIINU: YITy4llIEHUE CKpEILIUBaHUE Y

YPOKANHOCTH, YCTOMYUBOCTH K
OMOTHUYECKUM U a0MOTHYCCKUM
dakTopam.

OcHOBHBIC TTOJXO0/IbI CEICKIINHU 1
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenumii, [ ubpuu3anus,
OTAAJICHHAs! THOpUAN3AIIS,
HCKYCCTBEHHBIN 0TOOP, reTepo3Huc,
TpaHc(opMaius, MyTareHes,
T€HETUYECKOE PEJIAKTUPOBAHUE).
Hcropus cenexunn B Poccun n
MUpE, UCTOPUS Pa3BUTHUS
BOKHEUIIINX COPTOB KYJIBTYPHBIX
pacTeHuil.

Kak yenoBek moxer
MOAU(UIIMPOBATH PACTCHUS?

rOpoXay.
[TpakTuueckas padbora
«["eHOMHBIEC HOKHUIIBI
(MoJieTupoBaHue
pabOThI CUCTEMBI
CRISP-Cas).
Hccnenosarennckas
pabota «BripanBaHue
pacTeHui B IpOOUPKE»
(MOHO
BOCTIOJIb30BaThCSI
pe3yabTaTaMu
TIPEIBITYIINX
HKCIIEPUMEHTOB TI0
COCTaBJICHUIO
MUTATEeILHBIX




I'ennas nrxenepus pacrenuit: Yro
TAaKO€ T€HETUYECKAasi HHKEHEPHS
pacteHuii. TpaHCTeHHBIE paCTECHUS.
Mertoasl nonydenus. O0pa3oBaHue
OIyXOJIEN Yy PACTCHUM.
ArpoOakrepuanbHas
tpanchopmarmst: Ti-maazmMuabL.
I'ensr T-JIHK. MonekynsipHo-
TEHETUYECKNE MEXAHU3MBbI
Tpancopmarnmu. [ eHeTnyeckoe
penaktupoBanue. CoBpeMeHHbIE
IOXOJBI ¥ TOCTHKEHUS
TE€HETUYECKOT0 PEAAKTUPOBAHUS
pacTeHuil.

Ectb 1 xu3Hb B ipodupke?
broTexHOJIOTHSI KYIbTYPHBIX
pacTeHuil.

pPacTBOPOB ISt
pacTeHuit).




KanennapHo-temaTnueckoe mjiannpoBanue kpyxka «IlpoexkrHo-

HccjaeaoBareJabCKrasg 1€ATCJIbHOCTD»

Tema

Cpoku

[Tonsarue OMOTEXHOIOTHHU. 3aUeM YCJIOBCKY
6I/IOT€XHOJIOI‘I/IH, B 9YCM HX IIPCUMYIICCTBO IICPC
XAUMUYEeCKUM CUHTE30M. OCHOBHBIE OMOOOBEKTHI
OMOTEXHOJIOTHU: IMPOMBINIJIICHHBIC MUKPOOPIaHU3MEbI,
KJICTKH U TKaHHU paCTCHHﬁ, ZKHNBOTHBIX M YCJIOBCKA,
6I/IOKaTaJII/IBaT0pI>I.

04.09.2024

CrIpbe 1y1st OMOCHHTE3a B OIICHKA €T0 OMOJIOTHIECKOM
LEHHOCTH.

OcHOBHBIE HICTOYHUKH yTIEPOJa, a30Ta, hocdopa,
MUKpO3JIeMeHTOB. cciemoBanre HOBBIX HCTOUHUKOB
CBIpbs (BKJIFOYAsi BOMPOCHI €T0 MPEBAPUTEIHHON
00paboTKM), pa3paboTKa HOBBIX MUTATEIBHBIX CPEJl, B TOM

YU CJIC BKIIIOYAarOIMX 6I/IOCTI/IMYJIHTOpI>I U APYIruc 3JICMCHTBI

YIIPABJICHUA KU OIITUMHU3allUU IIPOLCCCOB
OMoCHHTE3A. MGTOIIBI OIITHUMUM3AlIlWU ITUTATCIIbHBIX CPCI.

11.09.2024

[TonoxxeHue NpoOKapruOTOB B CUCTEME OPraHUYECKOT0 MUpa.
Crpoenue 6akTepuanbHoi kieTku. Knaccudukanms

oakTepuil. Mopdonorus 6akrepuil. ®uznonaorus OakTepuil:

IMMTAaHNUC, AbIXaHUC, POCT XU PA3MHOXKCHHC.

18.09.2024

I

[IpocThle U ClI0kKHBIE METOABI OKpAIIMBAaHUsI OaKTEPUH.

25.09.2024

3HAKOMCTBO C JIoMEHOM Apxeu (IKCTPEMOPHIHHOCTD,
0COOEHHOCTH CTPOCHHMSI KIIETKH).

02.10.2024

MOJIOUHOKHCIIOE U CTUPTOBOE

opoxenue. otorpodHbie U XeMOTPO(DHBIE OAKTEPHH.
Kunernueckoe onrcanue mporecca pocra
MUKPOOPraHU3MOB. DKCIIOHEHIIUAJIbHAS MOJIENIb POCTA.
Kuneruka rubenu MUKpOOPTraHU3MOB.

09.10.2024

[TaTorennsle OakTepun. UymMHasimanouyka u YepHasi CMEpTh,
00TyH3M, CTONOHSK, TyOepkyne3.Mcropust 60psObI C
OakTepralbHbIMU MH(pEeKIUAMU. BoliHa 6€CKOHEYHOCTH:
AHTUOMOTHKH MPOTUB OakTepuil. MexaHu3Mbl 1eHCTBHIA
aHTHOMOTUKOB. MeXKJIeTOUHass KOMMYHHKAIUsI OaKTepuil.
UyBCTBO KBOpyMA.

16.10.2024

[Tpumenenue 6aktepuit uenoBekoM. Kunernueckoe
OMHCcaHre OMOCUHTE3a MTPOTYKTOB MUKPOOPTaHU3MAMH.
bakrepuu, KOTOpBIE MOTYT pa3iiarath MJIACTHK.
Mukpoopranusmsl B arpoOMOTEXHOJIOTHUH.
HckyccTBEHHBIE aCCOUAUUPACTEHUM C
MHKPOOPTaHU3MaMH

23.10.2024

[InecHeBbIe TPUOBI MPOYIIEHTH OMOJOTHYECKH aKTUBHBIX
BEIIECTB

13.11.2024

10

OO0111ast XapaKTEpUCTHKA APOAOKEN CaXapOMHMIIETOB.

20.11.2024




HcTopus ucnosib30BaHus APOKOKENU B TPAIUIIMOHHON
OMOTEXHOJIOTHH. TEXHOIOTUH BUHOIEINS U XJI€OOIIeYeHHMS,
CIIeIUAJIM3UPOBAHHBIE PAChI IPOXoKeil. MeTabonu3m
TposxoKen. Peakius cnupToBOTO OpPOKEHHMS.

[TonyueHne BTOPUYHBIX META0OIMTOB B APOXKIKax. JpoxxKu
KaK MPOAYLEHThI OMOTOTUIMB. [TomydueHue 1eneBbix OSIKOB B
JTPOACKAX.

11

Oco0eHHOCTH BEreTaTUBHOTO U MOJIOBOTO PA3MHOKECHHUS Y
JPOACKEN, 3HAUCHNE U3YYCHUS MUTO3a M LIUTOKKWHE3a IS
ONITUMU3ALIUY TIPOIECCOB KYJIBTHBUPOBAHUS APOKIKEBBIX
[ITAMMOB, TOHUMaHUS IPUYUH MMATOT€HHOCTH JPOACKEN U
rpubOB, MOMCKA MUIIIEHEH QYHTUIIUAOB U pa3pabOTKH
HOBBIX JICKAPCTBEHHBIX MPENapaToB.

27.11.2024

12

Bonopocnu — nepcieKTuBHBIN 00BEKT JIJIsl TPOU3BOJICTBA
OeJika 1 yTJIeBOJIOB.

04.12.2024

13

buorexHonoruueckue MCTOAbI OYMCTKHU TBCPABIX, JKUAKHUX
OTXO0A0B U I’ a3006pa3H1>1X OTXOOOB IIPOU3BOJCTB. CrouHbie
BOJBI. CxeMBbI OUHCTKH.

11.12.2024

14

bruodunbTpel, a3pOTEHKH, METAHTEHKH, OKCUTEHKHU.
AKTVBHBIN WI U BXOJALIME B HETO MUKPOOPTaHU3MBI.
Vcnionb30BaHue BOAOPOCIIEH B OYUCTKE CTOYHBIX BOJ.

18.12.2024

15

HaCHeI[CTBeHHOCTB 1 U3MEHYHUBOCTh — OCHOBHBIE CBOMCTBA
JKUBBIX OPIraHU3MOB. MN3MEHYUBOCTb. BI/II[BI N3MCHYHUBOCTD.

25.12.2024

16

['en —maTepuanbHbI HOCUTEIb HACIEACTBEHHOCTH U
M3MEHYUBOCTH. HykienHoBbIe KHUCIOTHI. JIokanu3anms
T€HETUYECKOr0 MaTeprasa B KIETKE.

15.01.2025

17

Henenue xietok. Perummkanus JIHK. OcHoBHast jorma
MOJIEKYJISIPHOM OMOJIOTHH.

22.01.2025

18

Tpanckpunius. Tpancnsauus. Myranuu.

29.01.2025

19

[TonoxxeHne BUPYCOB B CUCTEME OPTraHUYECKOTO MHUPA.
CtpyKkTypa U XUMHYECKHH COCTAaB BUPYCOB.
Knaccudukarys BUpycoB.

05.02.2025

20

Penponykuust BupycoB. Bupycsl - Bo30ynurenu
nH(PEKIMOHHBIX OoJie3Hel. OHKOBHUPYCHI.

12.02.2025

21

bakrepuodaru: crpoenue, cBoiicTBa, MPUMEHEHUE.
buonorudeckne MeTo1bl 60pbObI C BUPYCAMH.

19.02.2025

22

OcHoBBI reHHO# nHXxeHepuu. Bektopa. Cnenuduyeckue
dbepMeHTHI OaKTepHil.

26.02.2025

23

buorexHomoruu npoaykiuu 0€JIKOB B OaKTepUaTbHBIX
KyJIbTypax.

05.03.2025

24

JlocTikeHusi TeHHOM WH)XKEHEPUU U OMOTEXHOJIOTHH.
CRISPR/Cas — cucrema aganTHBHOTO UMMYHHTETA
OaKTepHil U apXxei.

12.03.2025

25

I'MO. Metoas! nonyuenus ' MO.

19.03.2025

26

JlomecTukaiysi OCHOBHBIX JOMAITHUX >KUBOTHBIX;
COBPEMEHHbBIE IKCIIEPUMEHTHI MO JJOMECTUKALIUU KUBOTHBIX
(Jlucuia, HOpKa M JIp. — SKCIIEPUMEHTHI HAYYHOU IIKOJIBI

02.04.2025




akanemuka bemnsena).

27

COBpCMCHHBIG MCTO/JbI B J)KUBOTHOBOJCTBE: TpaHCIIIIAHTAIIHA
3M6pI/IOHOB, XUMCPHBIC ) KUBOTHBIC, KIIOHUPOBAHHC.

09.04.2025

28

OcHoBHBIC 00JIC3HU JKUBOTHEIX U POJIb IIATOI'CHHBIX
MUKPOOPTIaHU3MOB U IIAPA3UTOB B PA3BUTHUHU 3a00J1eBaHMI
JAOMAlIHUX XUBOTHBIX U OCHOBHBIX MCpax 60pB6BI C HUMMU,
POJIb MOJIC3HBIX MI/IKpOCI/IMGI/IOHTOB B OPraHn3McC KNBOTHbIX.

16.04.2025

29

[TonoxuTenbHOE ¥ TOOOYHOE (OTPULIATETBLHOE) BO3ACHCTBUU
aHTHOMOTHKOB Ha OPTaHU3M B XOJI€ JICUCHHUS KUBOTHBIX;
LEJIN U 33]]a41 BeTepUHAPUHU. BHOTEXHOIOTHsI KOPMOBBIX
Iperaparos..

23.04.2025

30

OcHoBHBIE MeTOIbI cenekimu. ['udbpuauzanus. Gopmbl
oT00pa. OCHOBHBIE HAIIPABJICHUSICENCKIIUU: YIIyUIlICHUE
YpOXKAWHOCTH, YCTOMUYUBOCTH K OMOTHUECKUM U
abMOTHYECKUM (PaKTOpaM.

30.04.2025

31

OCHOBHBIE MMOJIXO/bI CENEKIIMU U OMOTEXHOIOTUU
KyJbTYPHBIX pacTeHul, [ mbpunusamnus, oraganeHHas
ruOpUIM3alMsl, HICKyCCTBEHHBIN 0TOOp, reTepo3uc,
TpaHchopMalysi, MyTareHe3, FTeHETHUYECKOe
PETAKTUPOBAHMUE).

07.05.2025

32

Hcrtopus cenekuuu B Poccuu 1 mupe, UCTOpUS pa3BUTHS
BOKHEUIITUX COPTOB KYJbTYPHBIX PACTEHUH.

14.05.2025

33

Hcrtopus cenekiuu B Poccuu 1 mupe, UCTOpUS pa3BUTHS
BOKHEUIITUX COPTOB KYJITYPHBIX PACTCHHUIA.

21.05.2025

34

ArpobakrepuanbsHas Tpanchopmanus: Ti-mia3mMuabl.
['ensr T-/IHK. MonekysipHO- reHeTHYECKUE MEXaHU3MBbI
TpaHchopmaruu. ['eneTnueckoe peJakTHpOBaHKUE.
CoBpeMeHHBIE TOAXOABI U TOCTUKEHUS TEHETUYECKOTO
penakTupoBaHus pacteHuil. ECTh 1 u3Hb B poOupke?
bHOTEXHOJIOTHSI KyIIbTYPHBIX PACTEHUMN.

21.05.2025




