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INOACHUTEJIBHASA 3AIIMCKA

AKTyaJlbHOCTh M Ha3HaueHWe mnporpammbl. [Iporpamma pazpaGoTana B
COOTBETCTBHM C TpeOoBaHUsIMU DenepabHOrO roCyIapCTBEHHOIO 00pa3oBaTeIbHOTO
CTaHJIapTa OCHOBHOIO 00mero o0pa3oBaHMs, OPHEHTHPOBaHA Ha oOOecreueHue
UHIMBUIyalIbHBIX TMOTpeOHOCTEH OO0yyarommxcs ¥ HalpaBlieHa Ha JIOCTHXKEHUE
IUTAHUPYEMBIX PE3YyJIbTATOB OCBOCHHMS MPOrpaMMbl OCHOBHOI'O OOIIEro 0Opa3OBaHMS C
y4e€TOM BbIOOpa YYacCTHHUKaMH OOpa30BaTEJbHBIX OTHOUIEHUH KYpCOB BHEYPOUYHOM
JESTENBHOCTU. ITO MO3BOJISIET 00ECTIEUNTh €AMHCTBO 00s3aTeNbHBIX TpeboBaHuit GI'OC
BO BCEM IPOCTPAHCTBE WIKOJIBHOIO OOpa30BaHUA: HE TOJBKO HAa YPOKE, HO M 3a €ro
peieaaMu.

AKTyallbHOCTb ~ peaju3allid  JIaHHOM  mIporpamMmbl  OOycCJIOBJIEHA  CaMoil
0COOEHHOCTBIO MTPOEKTHO-UCCIIEA0BATENBCKOM IEATEIBHOCTH. DTa 1€ATEIbHOCTD JIEKUT
B OCHOBE T03HABATEJIILHOTO MHTEpeca peOeHKa, SBISETCS 3aJ10M0M YMEHHUS INITAHUPOBATh
Jr00bIe IEMCTBUS U BaYKHBIM YCIIOBUEM YCIIEIIHOM peanu3auu uaei. Jlroobie n3MeHeHus
COBPEMEHHOr0 OOIEeCTBa CBA3aHbl C NPOEKTAMH W MCCIEIOBAaHUSIMH — B HayKe,
TBOpUYECTBE, OM3HECE, OOIIECTBEHHON XU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM pPa3BUTHUS
JUYHOCTU oOOywarolerocst siBisierca (OPMHUPOBAHUE OCHOBHBIX HABBIKOB MPOEKTHO-
UCCIIEI0BATEIbCKON A TEIBHOCTH.

[Tporpammoii mperycMOTPEHO (OPMHUPOBAHHUE COBPEMEHHOIO TEOPETHUECKOIO
YPOBHS 3HaHUN, a TaKXKe M MPAKTUYECKOrO OIbITa paboThl € JA0OPATOPHBIM
00Opy/I0BaHUEM, OBJIAJIEHUE MPUEMaMH HCCIIEI0BATENbCKON NEATeIbHOCTH. MeTo bl
OopraHm3aiy  00pa3oBaTeNbHOM W HAyYHO-HCCIIENOBATENIbCKOW  JIEATEIbHOCTH
npeayCMaTpUBalOT (OPMHUPOBAHUE Y OOYYaIOUIMXCA HECTaHJAPTHOTO TBOPUYECKOTO
MBIIIJIEHUS, CBOOOIbI CAMOBBIPAYKEHHS U HHIUBU1YAIbHOCTH CY>KICHUM.

JUia nonmHOro ydera mnoTpeOHOCTEH ydalmuxcs B IPOrpaMMeE HCIONIb3YeTCs
b depeHuIMpOBaHHBIM  MOAXOA, YTO CTUMYJIUPYET Yy4yallerocs K YBEJIMYEHHUIO
NOTPEOHOCTH B MHAUBUYaIbHOW, MHTEIUIEKTYaIbHOW U IIO3HABATEIbHOM 1€ATEIbHOCTH
Y Pa3BUTHUIO HAYYHO-HMCCIIE0BAaTENbCKUX HaBbIKOB. [Iporpamma craneT BocTpeOOBaHHOMN
B IIEPBYIO OYepenb IIKOJbHHKAaMH, KOTOPbIE HMEKT CTOMKHA HHTEpEC H
COOTBETCTBYIOIYIO MOTHBALIMIO K U3YYEHUIO IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA,
€CTECTBEHHBIM HAayKaM U TEXHOJIOTHSIM.

B noxpocTkoBOM BO3pacTe ydaiuecs MposiBISIOT CBOIO 3aUHTEPECOBAHHOCTD B TOU
WIM WHOM 0O0JacTM 3HAHUM, HAayYHOM HalpaBJI€HUU WM MNpO(ecCHOHATBHOM
nesTenbHOCTH. TakuM 00pa3oM MNPOUCXOAUT (OPMHUPOBAHUE IIO3HABATEIBHOW H
Ipo(heCCUOHATIBHOM COCTABISAIOLIEH JIMYHOCTH, IIOMOTAeT Y4alleMyCsl B ONpEAEICHUN
OyAyLIEro >KU3HEHHOT0 MyTH U B PO eCcCHOHATBLHOM BBIOOPE MOCIE OKOHYAHUS IIKOJIBI.
[ToroOHOro poaa 3aMHTEPECOBAHHOCTh CTUMYJIUPYET NOCTOSTHHOE JKEJIaHHUE IIKOJIbHUKA
K TO3HaHUIO HOBOT'O, PACIIMPEHUIO U yriyOJIeHHIO COOTBETCTBYIOLMX 3HAHUH, U



MOJIYYCHUIO HOBBIX B TOM YHCII€ NPAKTUYECKUX HABBIKOB, a TaKXe MOTHUBUPYET
ydanierocs Ha npo(poprueHTaIuIo.

[Iporpamma HareneHa Ha TOMOIL PEOCHKY B OCBOGHHWU OCHOB OpTraHM3aIluu U
OCYILIECTBIECHUSI COOCTBEHHOM MPOEKTHO-UCCIIEIOBATEIBCKOM NEATENIBHOCTH, a TAK)KE B
OpuoOpeTeHNH  HEOOXOAWMOTO  OmbITa Juis  paboTel  HAJ  WHIAUBUAYATbHBIM
UCCIIEIOBAaHNEM WU MPOoeKToM. [IporpaMma momMoskeT MIKOJBHUKY B OoJiee TIIyOOKOM
U3YYEHUH MHTEPECYIOLEH ero 00JacTu €CTECTBEHHBIX HAyK, a TAKXKE B MPUOOpPETEHUHU
BaXHBIX COIMAJIBHBIX HABBIKOB, HEOOXOIUMBIX JUIsI MPOJYKTUBHOW COIMAU3ANNN U
bopMUpOBaHUS TPAKIAHCKON MMO3UIINN:

— HaBBIKA CAMOCTOSITENIBHOTO PEIIEHUs aKTyaJlbHBIX HCCIEAOBATEIbCKUX WU
NPAKTUYECKUX 3a/]ad, BKIIOYAIONMIET0O B ce0s yYMEHHME BHUJIETh M aHAIU3HPOBATH
npoOiemMbl, HYXKJAIONMECs B PEIICHWHU, YMEHHE JeTaJIbHO MpopadareiBaTh U
peann30BbIBaTH CIOCOOBI Pa0OTHI C HUMH, YMEHHUE TIAaHUPOBATh COOCTBEHHYIO pa0dOTy U
CaMOCTOSITENTLHO KOHTPOJIHPOBATH CBOE MPOABIKEHHE K KEITAEMOMY PE3yJIbTaTy;

— HaBbIKa TeHEpUPOBaHHUA W O(opmIIeHUST COOCTBEHHBIX HJEH, OOJICUEHHUS HX B
yIOOHYIO JJIs pacripocTpaHeHus Gopmy;

— - HaBBIKA YBAKUTEIHLHOTO OTHOIIEHHUS K Uy>KUM B3TJISI/IaM U UAESIM, 0OPMIICHHBIM
B paborax JApyrux JIOJed, APYrHMX aBTOPOB — BIAJICIBIEB HMHTEIICKTYAIbHON
COOCTBEHHOCTH;

— HaBblKa  MYOJMYHOTO  BBICTYIUIEHHA  Hepel  OONblION  ayauTOpueH,
apryMEHTUPOBAaHUS M OTCTAaMBAaHUS CBOEH TOUYKH 3pPEHHs, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIHBIX, YOSKICHHS IPYTUX B CBOEH MpaBOTE, MPOABIKEHUS CBOUX
1591(S)7

— HaBbIKa pabOThl CO CHENHMATM3UPOBAHHBIMU KOMITBIOTEPHBIMU IPOTpaMMaMH,
7a00paTOpPHBIM  O0OOPYJIOBAaHUEM, TEXHUYECKUMU YCTPOMCTBaMH, OHOIMOTECUYHBIMU
dboHTaMM M UWHBIMH pEeCypcaMH, C KOTOPBIMH MOXKET OBITh CBsI3aHa MPOEKTHO-
UCCIIeIOBATEIbCKas ACSITETbHOCTD IIKOJIbHUKA.

Kpome Ttoro, paboTa MmIKOJIbHHKA HAaJ MPOEKTOM WM HCCIEIOBaHHEM OyIeT
CI0COOCTBOBAThH M PA3BUTHIO €TI0 aJeKBATHOM CAMOOLICHKH.

BapuaHTsbl peaju3anuu nporpaMMbl U (popMbI IPOBeAEHHUS 3AHSATHIA.

JlaHHasi mporpaMMa paccynTaHa Ha paboTy co mKoidbHUKamu 8 kiacca. [legarory
Ba)KHEE aKIEHTUPOBATH CBOE BHHMAHHME HE CTOJBKO Ha KauyecTBE pe3yibTaTa MpPOEKTa
WM UCCJIeIOBAHUS, CKOJIBKO HA TOM, YTOOBI YUaIIHICs MOIyYas 3HaHUSA B TOM YHCIIE U
Yyepe3 BBINMOJHEHUE MPAKTUYECKOTO 3aJaHus, JeJal BBIBOJBI M yMO3aKIIOUEHUs Ha
OCHOBAaHHMHM CBOETO HWCCIEIOBaHUS, YYWICS CpaBHUBAThH €ro pe3yJdbTaThl C
TEOPETUYECKUM MATEPUATIOM U MCCIICIOBAHUSIMU IPYTUX IMKOJLHUKOB. Takum 00pazom,
IIKOJIbHUK OCBOUT OCHOBBI MPOEKTHO-UCCIIEI0BATENbCKON IEATEIHHOCTH U MTPHOOpETET
HaBBIK KPUTUYECKOTO OTHOIIEHUS K MaTepHaIy.



B3aumocBsa3p ¢ mporpammoi BocmuTaHusi. [Iporpamma Kypca BHEYpOUHOU
NEATeNIbHOCTU pa3paboTaHa C YYETOM PEKOMEHJAUUA MPUMEPHON MPOrpaMMbl
BOCIIUTAHMSI, YYUTHIBAET IICUXOJIOTO-TIEJarOTHYECKIEe OCOOCHHOCTH JIaHHBIX BO3PACTHBIX
KaTeropuil. ITo MO3BOJISIET HA MPAKTUKE COCAMHUTH OOYYArOUIyI0 M BOCHHUTATEILHYIO
JIEATEILHOCTh MEJArora, OpUEHTUPOBATH €€ HE TOJBbKO HAa MHTEIUIEKTYallbHOE, HO M Ha
HPABCTBEHHOE, COLIUATILHOE Pa3BUTHE PeOEHKA. DTO MPOSBIISIETCS:

— B [PUOPUTETE JUYHOCTHBIX PE3YyJIbTATOB pealv3aldd IMPOTPAMMBI BHEYPOUHOU
JIEATENIbHOCTH, HALLIEAIINX CBOE OTPAXKECHUE U KOHKPETU3ALUIO B IPUMEPHOU ITPOTpaAMMeE
BOCIIUTAHUS;

— B BO3MOYXHOCTM KOMIUIEKTOBaHUSI PAa3HOBO3PACTHBIX TPYNI ISl OpTraHU3alUU
npoOpPUEHTAIIMOHHON  JEATETbHOCTU  IIKOJBHUKOB, BOCHUTATEIBHOE 3HAYCHUE
KOTOPBIX OTMEYAETCS B MPUMEPHOM MPOrpaMMe BOCIIUTAHUS;

— B MHTEPAKTUBHBIX (opMax 3aHATHA JUIsI IIKOJIHHUKOB, OOECHEYMBAIOIINX
OOJBIIYI0 WX BOBJICYCHHOCTh B COBMECTHYIO C TIEJaroroM © JAPYTMMH JEThMHU
JEATENIbHOCTh U BO3MOKHOCTh 00Opa30BaHUsI HA €€ OCHOBE JIETCKO-B3POCIBIX OOLUIHOCTEN,
KJIIFOYEBOE 3HAYEHUE KOTOPBIX [UII BOCIUTAHUS MOJUYEPKUBAETCA MNPUMEPHOU
MIPOrPAMMOM BOCTIUTAHMUSL.



Oco0eHHocTH PadOTHI YUHTE ISl IO MpOorpamMMe. 3ajgaya yYuTessl COCTOUT B TOM,
4YTOOBl COMPOBOXKIATh TIpolecc MNpodhecCUOHATBLHONM OpHUEHTAIMM  IIKOJIbHHKA,
packpbIBasi MOTEHIIMAJ KaXKJIOTO Yepe3 BOBJICUYCHHE B MHOTOOOPA3HYIO NEATEIbHOCTD,
OpraHU30BaHHYIO B pa3HbIX (popmax. [Ipu s3TOM pe3ynbTaToM pabOThl YYUTENS B IEPBYIO
ouepellb SBISETCA JMYHOCTHOE pa3BUTHE Yyyamierocs. JIMUHOCTHBIX PE3yJbTaTOB
YUUTENIb MOXKET JTOCTHYb, YBJIEKas yUYEHHKAa COBMECTHOM M MHTEPECHONW UM 00OUM
NEATeNIbHOCThIO,  yCTaHABJIMBas  BO  BpeMsl  3aHITUH  JOOpOXkKeIaTeIbHYIO,
MOICPKUBAIOIIYIO0 aTMOC(EPY, HACHIIAsK 3aHATHS IIEHHOCTHBIM COJEPKaHUEM.

[IpumepHas cxema mpoBeIeHUs 3aHATUI IO TPOTpaMMe:

1. ObObsacHEeHNE TEOPETUUECKOT0 MaTepuasa 1o TeMe.

2. TlogroroBka K OJKCIEPUMEHTAILHOMY 3aHATHIO, OOCYXKJEeHHE OOBEKTOB IS
MPAKTUYECKOTO 3aHATHUA.

3. IlpoBeneHne MpakTUUECKOTO 3aHATHS — OCHOBHAS 3a/1adya OCBOCHHE METOIOJIOTHH
JAHHOT'O SKCIIEPUMEHTA.

4. Tlo OKOHYAHUW MPEAJIOKUTH JETSIM, KOTOpbIE 3aWHTEPECOBAINUCH JIAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B UCCIEAOBATEILCKUN MPOEKT. s 3TOro HeoOXOoaMMO
00CyIUTh OOBEKTHI, KOTOpbIE€ YYEHUK OyJIeT HCClenoBaTh, COCTaBUTh IUIaH
HKCIIEPUMEHTA.

5. TlomMoYb yUEHHUKY IPOAHATU3UPOBATH PE3YJIbTATHI SKCIIEPUMEHTA.

OueHuTh pe3yNbTaThl MPOEKTHO-UCCIEA0BATENbCKON NEATEIbHOCTH IIKOJIbHUKOB
MOKHO B TIPOILIECCE€ 3allUThl MMU CBOMX paboT B paMKaxX IIKOJbHOW Hay4dHO-
MIPAKTUYECKON KOH(pEPEHITUH.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESATEJIBHOCTHU

Monayib «buorexnonorus» 8 kiaacce (34 yaca)
1. Buomexnonozusa (2 uaca)

[Tondatue OuoTEeXHOJNOTMU. 3aueéM 4YEJIOBEKY OHOTEXHOJOTHMH, B UYEM HX
IPEUMYILECTBO NEPe]] XUMUUECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOJIOTUH:
IPOMBILUIEHHBIE MUKPOOPTaHU3MbI, KJIETKH U TKaHW PAaCTeHMM, )KUBOTHBIX U YEJIOBEKa,
ouokartanuzatopsl. llpaktuueckas pabota «IIpumepbl mpuMeHEHHS OMONIOTHUECKUX
00BEKTOB B TBOEH KU3ZHNY.

Ceippe a7s1 OMOCHMHTE3a M OIEHKa ero Ouojoruveckoil 1neHHocTh. OCHOBHBIC
UCTOYHHUKHU yTIepoda, a3oTa, ¢ocdopa, mukposnemeHToB. McciemoBaHMEe HOBBIX
HMCTOYHUKOB CBIPhs (BKJIIOUAsi BOIPOCHI €ro MpeaBapuTeIbHON 00paboTku), pa3padoTka
HOBBIX IUTATEJIbHBIX CPEA, B TOM 4YMCJE BKIIOYAIOIUX OMOCTUMYJISTOPHl U Jpyrue
3JIEMEHTHI YIPABICHUS U ONITUMU3ALIMU TPOLECCOB OMOCHHTE3a. MeTo1bl ONTUMHU3ALUU
NUTATEIbHBIX CPEl.

2. Mukpoouonozus (6 uacos)

[TonoxxeHne mMpoOKapUOTOB B CHCTEME oOpraHuyeckoro wmupa. CrpoeHue
OaktepuanbHoi kinetku. Knaccuduxamms 6akrepuii. Mopdomorus 6akrepuii. [Ipocteie
U CIOXXKHBbIE METOAbl OKpalmuBaHug OakTepuil. Puznonoruss OakTepui: NUTAHHE,
JIBIXaHKe, POCT U pa3MHOKEHHE. 3HAKOMCTBO C JOMEHOM ApxeH (3KCTpeMOPHUIBHOCTb,
0COOEHHOCTH cTpoeHMs KieTku). JlaboparopHas pabota « PUKCUPOBAHHbBIE MTpeNapaThl
Oaktepuil. OmnpeneneHue (OpMbl TMPEAJIOKEHHBIX KYJIbTYp MHKPOOPraHU3MOB,
UCIIONB3Ysl TPOCTOM MeToja oKpacku» JlabopatopHas pabora «OmnpeneneHue Tuna
KJIETOYHON CTEHKH METOJOM OKpaluBaHus 1o ['pamy» (Ipu HATMYUK PEaKTUBOB).

MonouHokucioe U crnuproBoe OpokeHue. dDotoTpodHbIE M XeMOTPO(HBIS
Oakrepun. KuHeTmueckoe  omucaHue  Ipolecca pocTa  MHUKPOOPTaHH3MOB.
OKCroOHEHIMaIbHAasg ~ MojJenb  pocta. KuHermka rTHOEnn  MHUKPOOPTaHU3MOB.
Jlabopartophas pabota «IIpurotoBienne MpUKNU3HEHHBIX MPENapaToB MOJIOYHOKHCIIBIX
OakTepuii».



[TaTorennsie 6akTepun. UymHas najoyka u 4epHasi CMEPTh, OOTYIU3M, CTOJIOHSIK,
Tybepkyne3. Mctopust 60ps0bI ¢ OakTepuanbHbiMu HHGeKHsIMEU. JlabopaTopHas paboTa
«IToceB cmbiBa ¢ pyk Ha yamku [lerpu». JlaboparopHas pabora «Brigenenne uncroi
KyJIbTypbl OakTepuil. Meroa pa3BeneHuil. MeTon HCTOMIAIOMIETO — IITPHUXAY.
JlaGopatopHast pabotra «Mopdosorudeckas XapaKTepUCTUKA BBIICICHHON YHUCTOM
KYJIbTYpbl: XapaKTepUCTUKA KOJIOHUHU, (PopMa OaKkTepuil, TUI KIETOUHOU CTCHKNY.

BoiiHa GeCKOHEYHOCTH: aHTUOMOTUKU MPOTUB OakTepuil. MexaHu3Mbl IEUCTBHI
aHTUOMOTUKOB. MeXKKIeTouHass KOMMYyHUKalus Oaktepuil. UyBCTBO KBOpyMma.
JlabopatopHasi pabora «CpaBHEHHE pOCTa MHUKPOOPraHM3MOB Ha 4Yallke 0e3 U C
noOapneHuss aHTHOMOTUKOBY lccnenoBarenbckas pabora «IloMck MHUKpOOPraHW3MOB
00JaJar0MX aHTArOHUCTHYECKOM aKTUBHOCTBION.

[Ipumenenue Oaktepuii yenoBekoMm. KuHeTmyeckoe omnucaHnue OHMOCHHTE3a
MIPOAYKTOB MHUKPOOpPraHu3MaMu. bakrepuu, KOTOpbIE MOTYT pasjaraTb IUIACTHUK.
HccnenoBarenbckas pabota «BeineneHne MOTOYHOKHCIBIX OaKTepuil, HCCIeA0BaHNE X
AKTUBHOCTH.

Mukpoopranu3Msl B arpoOMoTexHOIOTHHU. VICKyCCTBEHHBIE acCOlMalluy pacTeHUN
¢ mukpoopranuzMamu. MccnenoBarenbckas pabora «Beigenenue 0akTepuil MoJie3HbIX
IUUIL PACTCHUI.

3. Jykapuomuueckue opzanusmvl 6 Ouomexmoaouu (niecneevie 2puowvl,
Oposicrcu, 6ooopocau) (6 wacos)

[1necHeBbie rprOBI MPOAYIIEHTH OMOJIOTUYECKUA AKTUBHBIX BEIIECTB.

OOmass xapakTEepUCTHKA APOXOKEH caxapoMHIeTOB. VICTOpusS HCIOIh30BaHHUS
TPOXOKEH B TPATUIIMOHHOW OMOTEXHOJIOTHH. TEXHOJOTUHA BUHOMCTHUS M XJICOOTICUCHHSI,
CIIeIMAIM3UPOBAHHbBIEC pachl Apoxkei. Metabonusm apoxoked. Peakuusi cnupToBOro
opoxenus. JlaboparopHast padora «lloacuer kieTok apoxkeil B kamepe ['opsieBay.
JlaGopartopHasi pabora «OOHapyX)eHHUE MPOAYKTOB CIIUPTOBOIO OPOKEHHS: 3TUIOBOTO
CUpTa W yrieKucaoro raza». llomydeHre BTOPUYHBIX METAOOIUTOB B JIPOXKKAX.
Jpox:ku Kak MpoayleHThl OMoToIIuB. [lonmyueHue 11eneBbix OEIKOB B IPOKKAX.

OCco0OEHHOCTH BETe€TaTUBHOIO M IOJIOBOTO Pa3MHOXKEHHS Y JIPOXKIKEH, 3HAUCHHE
U3Y4YEHUs MHUTO3a M UUTOKUHE3a IS ONTUMU3ALUUHU TIPOLIECCOB KYJIbTHUBUPOBAHUS
JPOKKEBBIX IITAMMOB, TOHUMAHUS IPUYUH NATOT€HHOCTH APOAKEN U TPUOOB, MOUCKA
MUIIeHeH (YHTHIMAOB ©  pa3paOOTKM  HOBBIX  JICKAPCTBEHHBIX IPEMapaToB.
JlaGopatopHass pabota «HaOmioneHue  pa3MHOXKEHUS  JAPOKIKEBBIX  KIETOKY.
[Ipaktuueckas pabota «llomydyeHue TBopora u kedupa Ha OCHOBE MOJIOUYHOKHCIIBIX
Oaktepuit». Ilpaktuueckass pabora «OCHOBHBIE BHUIBI KBAaca U UX XapaKTCPUCTUKA»
«/Ipo’kKM M MOJIOUHOKHCIIbIE OaKTepuu, MPUMEHSEMbIE ISl MPOU3BOACTBA KBAacay.
[Tpaktuyeckas padota «CpaBHUTENbHBIA aHAIM3 PA3BUTHUS JPOXOKEH B adpOOHBIX U
aHa’poOHBIX  ycioBusix». [IpakTuueckass pabota «MeToapl OIICHKH CBOMCTB



XJIeOOTeKapHbIX Jpoxokeld. OcoOEHHOCTH TPUMEHEHUS IMPECCOBAHHBIX, CYIIEHBIX WU
WHCTAaHTHBIX JpoXokei». MccienoBatenbckas padbora «BnusHue QU3NKO-XUMHUYECKUX
(bakTOpoB Ha KayecTBO OMOTEXHOJIOTHYECKOW MPOAYKIHH (KBac, kedup, coip, Xjaed u
TIp.)».

Bomopocnn — mepcrneKTUBHBIN OOBEKT IJIsi MPOM3BOACTBA O€IKa W YIJIEBOJIOB.
broTexHomOTHYECKHEe METOMBI OYMCTKH TBEPABIX, KUAKUX OTXOJOB M Ta3000pa3HBIX
0TX0/10B TIpom3BOACTB. CTouHble BOABI. CXEMbl OYHCTKUA. BHODHUIBTPHI, a’dpOTEHKH,
METAaHTCHKHA, OKCHUTCHKH. AKTHUBHBIA W W BXOJANIUE B HET0 MHKPOOPTaHU3MBI.
Hcnonp30BaHue BOJOPOCTCH B OYMCTKE CTOYHBIX BOJ. McciemoBaTenbckast paboTa
«Bnusaue ¢usnko-xumuueckux paxkropos Ha poct Bogopocau (Chlorella vulgaris)y.

4. Hacneocmeennas ungopmayus (4 uaca)

HacnenacTBeHHOCTh ¥ M3MEHYHBOCTh — OCHOBHBIE CBOWCTBA JKUBBIX OPTaHH3MOB.
N3menuuBocth. Buasl m3menumBocTh. Ilpaktudeckas paborta «MoaudukanroHHas
MU3MEHYHBOCTH (JIUCTHSI, UTOJIKH C OJTHOTO JIEPEBA)».

['en — wMarepuanbHBIH HOCHUTENb HACIEJACTBEHHOCTH UM  HM3MEHYHBOCTH.
HyxienHoBbie KUCTOTHI. JIoKanu3aus rTeHETHUECKOTo Marepuana B KieTke. JleneHnue
kietok. Permmnkanusa JJHK. OcHoBHas normMa MonekyiispHoi ouonoruu. TpaHnckpumius.
Tpancnsuus. Mytaruu. [Ipaktudeckas padota «['eH — HHCTPYKIUS IO COOpKE KIETKU
(Ha Oucepe minu KoHCTpykTope)». IIpakTudeckas pabora «Myrtamuss Ha OyrepOpoje
(;m000¥ 00BEKT W3 mpeAblaylield padoThl, Te U3MEHEHHWE WHCTPYKIMH TMPUBENET K
WU3MEHEHHIO BHEIITHETO BUIa OOBEKTA)».

5. Bupyconocusa. (3 uaca)

[TosoxeHue BUPYCOB B CHCTEME OpTaHUecKoro Mupa. CTpyKTypa U XUMAYECKHMA
coctaB BupycoB. Knaccuduxanus BupycoB. Pemnponykuus BupycoB. IIpocMotp
JOKYMEHTAJIHOTO (UIIbMa O BUpYycCax.

Bupycs - Bo30ynuTenu nHGEKIHOHHBIX Oose3Hel. OHkoBupychl. bakTeprnodaru:
CTpOocHHE, cBOWcCTBa, npuMeHeHue. [IpakTudeckas paborta. «MeTon pa3BeICHHIDY
[Tpaktuyeckas pabora. « TurpoBanue 6akTepruodarony.

buonorudeckue MeTo 161 60pHOBI C BUPYCAMH.

6. I'ennasn unsicenepus u ouomexuonozuu. (4 uaca)

OcHoBbI reHHOM uHxkeHepuu. Bekropa. Cnenuduueckue GpepmMeHTh OakTepuil.
[Tpaktuyeckas pabora «IHIOOHYKIEa3bl pecTpuKUuU (paboTa € HYKICOTHAHBIMU
MOCJIEI0BATEILHOCTSIMU Ha OyMare)y.

buortexHonoruu npoaykuuu O0eIKOB B OaKTepHATbHBIX KyJIbTypax. JlocTuxkeHus
TeHHOW MHYKEHEPUU U OMOTEXHOIOTHH.

CRISPR/Cas — cucTema aganTHBHOTO HMMYHHTETa OakTepuil W apxei.



[MpakTrueckas pabota «I'ennbie HokHuIBI - CRISPR/Cas (MoaenupoBanue Ha Oymare)»

I['MO. Metoap! nonyyenus 'MO. Urpa-nuckyccust « Belurpail TpaHT Ha CO3/1aHHE
['MO».

7. Buomexnonozuu 6 scusommnosoocmee (4 uaca)

JloMecTukanys OCHOBHBIE JOMAIIHUE >KUBOTHBIE; COBPEMEHHBIE SKCIIEPUMEHTAX
M0 JIOMECTUKAIIUU KUBOTHBIX (JIUCHUIA, HOPKA U JP. — SKCIIEPUMEHTHI HAYYHOM IIIKOJIbI
akanemuka benseBa). [[uckyccusi «/lomecTtukanusi, BCe JU PACTCHHS U KUBOTHBIE,
KOTOpBIE KUBYT PSAOM C YEIOBEKOM KM OJIOMAIIHUBAIOTCA? MOXKHO JIM CUUTATh
TapakaHa OJIOMAIIHEHHBIM KUBOTHBIM 7).

CoBpeMeHHBIE METOJIbI B YKMBOTHOBOJICTBE: TpAHCIUIAHTAIMS AMOPHOHOB,
XUMEpHbIE  JKMBOTHBIC, KJIOHHMpoBaHHWE. IIpaktnueckas pabora «MeToauka
KJIIOHUPOBaHUs (MOJIEIMPOBAHUE HA Oymare).

OcHOBHbBIE 0O0JIE3HU >KUBOTHBIX U POJIb MATOIME€HHBIX MHKPOOPTraHU3MOB U
Mapa3uToOB B Pa3BUTUU 3a00JICBAHUM JOMAIIHUX >KUBOTHBIX U OCHOBHBIX MepaxX OOPHOBI
C HUMHU; POJIb TOJIE3HBIX MUKPOCUMOMOHTOB B OpraHu3Me KMBOTHBIX. [looxurensHoe
1 000YHOE (OTPHUIIATEIBHOE) BO3/ICUCTBUU AHTUOMOTUKOB Ha OPTAaHU3M B XOJI€ JICUCHUS
JKUBOTHBIX; 1€MW W 3aJa4d BETEPUHAPUM. BUOTEXHOJOTMS KOPMOBBIX IPENAPATOB.
[IpakTrueckas padota «CocTaBiieHHE pallMOHAa MUTAHUS KMBOTHOTO, pacdyeT pacxooB
Ha cojaepkanuey. MccrnenoBarenbckas pabdota «OreHKa KadecTBa MOJIOYHOM
MPOIY KLU,

8. Buomexnonozuu é pacmenueeoocmee (5 uacoes)

OcHoBHble MeTOAbl cenekuuu. [nubpummzanusa. Popmer or6opa. OCHOBHBIE
HaIpaBJICHUs CEJICKIUU: YIYYIIEHUE YPOKalHOCTH, YCTOWYMBOCTU K OMOTUYECKUM WU
abuotuyeckuM (akropaM. IIpaktuueckas padora «Beipamubaem ropox. Kak nposectu
CKpELIMBAaHUE Y TOPOXA».

OCHOBHBIE TOJXOJbl CEJNEKIMU M OHOTEXHOJIOTMH KYJIbTYPHBIX PacTCHH,
['uOpuauzanus, otTgajieHHas TruOpuaM3aIus, HCKYCCTBEHHBIM OTOOp, TeTepo3uc,
TpaHcopmanus, MyTareHe3, T€HEeTH4YecKoe penaktupoBanue). Mcrtopus cenexkuuu B
Poccun n mupe, uctopust pa3BUTHsL BAXXKHEUIIMX COPTOB KYJIbTYPHBIX PACTEHHM.

Kak genoBek moxket moaudunupoBath pacteHus? ['eHHas MHXEHEpUsI PACTCHUINA:
Yro Takoe reHeTHdYecKas WHKEHEpHUs pacTeHuM. TpaHCreHHele pacteHus. Meronasl
nonyyeHus. OOpazoBaHue onmyxoJieil y pacteHuid. ArpobakTepuaiibHas TpaHchopManusi:
Ti-ma3Muapl. I'enbl T-JTHK. MoJieKynsipHO-T€HETUYECKUE MEXaHU3MBI
Tpanchopmanuu. ['eHernueckoe peaaktupoBaHue. COBpEMEHHbIE TOAXOJAbl H
JNOCTUXKEHUSI TEHETUYECKOTO peakThpoBaHus pactenuil. [Ipaktuyeckas padbora
«["eHOMHBIE HOKHUIIBI (MOaeIHpoBaHue padoThl cucteMbl CRISP-Cas).

Ects nmu xu3ub B mnpoOupke? BHOTEXHONOTUS KyJIbTYPHBIX PACTCHHIA.



UccnenoBarenbckass pabota «BelpamuBanue pacteHuit B mpoOupke (MOXKHO
BOCIIOJIb30BAaThCA pE3yJbTaTaMU NPEAbIAYLIMX JKCIEPUMEHTOB II0 COCTABJICHUIO
MUTATEIbHBIX PACTBOPOB JIJIsi PACTEHUI )».



IIJTAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUHOM JEATEJbHOCTH

3aHATHS B paMKax MpOrpaMMbl HamNpaBJIeHbl Ha OOECIEYCHHE TOCTHKCHHUS
INIKOJIBbHUKAMU  CJIEAYIOIIMX  JUYHOCTHBIX, METaNpeIMETHBIX U  MPEIMETHBIX
o0pa30BaTEeNbHBIX PE3YJILTATOB.

JIn4HOCTHBIE Pe3yJbTAThI:

B cgepe epasicoanckoco eocnumanus: TOTOBHOCTH K  KOHCTPYKTHMBHOM
COBMECTHOM JI€SITEIbHOCTH IIPH BBIMOJHEHUU UCCIEIOBAHUMN U MPOEKTOB, CTPEMJICHHE K
B3aMMOINOHUMAHUIO U B3aHUMOTIOMOIIIH.

B cgpepe nampuomuuecxkoco socnumanusi; OTHOIICHUE K OMOJIOTUM KaK K BaKHOMU
COCTaBIISIIOIIEH KYJIbTYpbl, TOPJIOCTh 3a BKJIaJ POCCUMCKHUX U COBETCKUX YUYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTHYCCKON HAYKH.

B cgepe oyxosno-npascmeennoco eocnumanus: TOTOBHOCTH  OIICHUBATH
MOBEJICHUE U TMOCTYNKU C TO3UIMU HPABCTBEHHBIX HOPM M HOPM HKOJOTHYECKOU
KYJIbTYpbl; TOHUMAaHUE 3HAUMMOCTH HPABCTBEHHOT'O aCMEKTa JACSITEILHOCTH YeIOBEKa B
MEIUITUHE U OMOJIOTHH.

B cgepe scmemuueckoco eocnumanus: TIOHUMaHHUE pOJM  OHOJIOTMU B
(GhopMUPOBAaHUHN ICTETUYECKON KYIbTYPhl TUYHOCTH.

B cgepe usuueckoco eocnumanus, Gopmuposarus Kyibmypvl 300p06bs U
IMOYUOHANLHO2O 011A20N0NY4UA: OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0POBBIO H
YCTaHOBKA Ha 3JI0POBBIN 00pa3 )KU3HU (370pPOBOE MUTAHUE, COOJIIOICHUE TUTUCHUYECKUX
MIPaBUIJI U HOPM, COJTAHCHPOBAHHBIN PEXKUM 3aHATUN U OT/ABIXA, PETYIsIpHAs (pu3ndeckas
aKTUBHOCTh); OCO3HAHUE MOCIIEICTBUI U HETIPUATHE BPEIHBIX MPUBBIUEK (yIOTpeOIeHHE
aJIKOrOJIsl, HApKOTUKOB, KypeHHE) W HHBIX GopM Bpeda Uil (PU3HYECKOro U
MICUXUYECKOTO 37I0POBbsI; COOJIOJICHUE MPaBUJI OE30MAaCHOCTH, B TOM YHUCJIE HaBBIKU
0€301macHOro MOBEJICHUs B MPUPOAHOM cpejie; chOpMUPOBAHHOCTh HaBbIKa peduiekcuu,
yIpaBjiIeHHUE COOCTBEHHBIM YMOIIMOHAIBHBIM COCTOSIHUEM.

B cgepe mpyoosozco socnumanus: akTUBHOE y4acTHE B PEIICHUU MPAKTHYCCKHUX
3amay (B paMKax CEMbH, IIKOJbI, TOpOJia, Kpas) OMOJIOTHYECKOM M IKOJIOTHYECKOM
HAIPaBJICHHOCTH, WHTEPEC K MPAKTHUYECKOMY H3Y4YEHHUIO Tpodeccuii, CBSI3aHHBIX C
ounosoruei.

B cpepe sKronocuueckoco  6ocnumanus:  OpUEHTAlMsT Ha TMPUMEHEHUE
OMOJIOTMYECKUX 3HAHUM MIPU PEIICHUH 3a]1a4 B 00J1aCTU OKPY KAlOIlel Cpejibl; OCOZHAHUE
HKOJIOTUUECKUX TTPOOJIEM U MyTeH UX PEIICHUs; TOTOBHOCTh K YYaCTHIO B TPAKTUUECKOM
NESATeTbHOCTH SKOJIOTHYECKON HAMPABICHHOCTH.

B cgepe nonumanus yemmocmu HayuHo20 NO3HAHUA: OPUCHTAIlUS HaA
COBPEMEHHYIO CHCTEMY HAy4YHBIX TIPEJCTaBICHUNA OO0 OCHOBHBIX OHOJIOTMYECKUX
3aKOHOMEPHOCTSIX, B3aUMOCBSI3SIX YEJIOBEKA C MPUPOJHOM M COLMAIBHOM CpEJIOu;



NOHUMaHUE POJIM OMOJOTHYECKONW HAayKu B (POPMUPOBAHUU HAYYHOTO MHUPOBO33PEHMS;
pa3BUTHE HAY4YHOU JHOOO3HATENBHOCTH, MHTEpeca K OMOJOTMYECKOW HayKe, HaBBIKOB
UCCIIEI0BATEIbCKOM NEATENBHOCTH.

B cgpepe aoanmayuu k usmeHAOWUMCA YCIOGUAM COYUATLHOU U NPUPOOHOU
cpeovl. ANeKBaTHAasl OLEHKA M3MEHSAIOUIMXCS  YCIOBUM; MPHUHITHE PEIICHHS
(MHIMBHAYaIbHOE, B TPYIIE) B HU3MEHSIOIIMXCA YCIOBUSX HAa OCHOBAaHWM aHAaIM3a
Ouonornyeckod nHpopmManuy; MIIAHUPOBAHUE  JEHCTBUUA B HOBOM CHTyauuu
Ha OCHOBAaHMM 3HAHHUU OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

MeranpeaMeTHbie pe3yJbTaThl:

B cghepe osnaoenus ynusepcanbhvimu yueOHbiMU NO3ZHABAMETbHLIMU OCUCTNBUSMUL
ba3oBbie JOrmuecKue JCHCTBUS:
® BBISBISATH U XapaKTepU30BaTh CYIIECTBEHHbIC TMPU3HAKU OHOJOTMYECKUX
O0OBEKTOB (SIBJICHUIA);

® YCTaHaBJIMBATh CYIIECTBEHHbIM TMpPU3HAK KJIaCCU(PUKAIMK  OHOJIOTMYECKUX
OOBEKTOB (SIBICHUHM, TPOIECCOB), OCHOBAHUA JUIsi OOOOIIEHUS W CpaBHEHUS,
KPUTEPUHU MMPOBOJUMOI0 aHAJIN3A;

® C yu€TOM MNPEAJIOKEHHON OMOJIOTHYECKON 3a7auul BBISBIISITH 3aKOHOMEPHOCTH U
MPOTUBOpPEUMsi B paccMaTpUBaeMbIX (akTax W HaOMIOACHUSAX;, MpeaIarath
KPUTEPUH JIJIs1 BBIABICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

® BBIABIATh JCHUINTH HHPOPMAIUU, MAHHBIX, HEOOXOJUMBIX IS DPEIICHHUS
MMOCTABJICHHOM 3aJ1a4H;

® BBISBIATH MPUYMHHO-CICACTBEHHBIC CBSI3U TPU HM3YYCHUH OHOJIOTHYECKUX
SABJIEHUN M TPOLECCOB; JIeJaTh BBIBOJBI C HCIOJBb30BAHHEM JIEAYKTHBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUEHUN, YMO3AKITIOYEHUH 10 aHAJIOTUH, (POPMYIUPOBATH
TUIIOTE3bI O B3AUMOCBS3X;

® CaMOCTOSTENIbHO BBIOMpPATHh CHOCOO pelIeHHs] yu4eOHOM OMOIOTHYECKON 3anayu
(cpaBHHMBaTh HECKOJIbKO BApUAHTOB PEIICHUs, BEIOUpATh HAaMOOJIEe MOIXO I
C Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTenbCckue AeUCTBUS:

® CI0JIb30BaTh BOMPOCHI KaK UCCIIEAOBATEILCKUI HHCTPYMEHT MO3HAHMUS;

e (opMynupoBaTh BOMPOCH, (DUKCUPYIOIIUE Pa3pbIB MEXKIY pEaIbHBIM U
JKENATEIbHBIM  COCTOSIHUEM  CHUTyallMd, OOBEKTa, ¢  CaMOCTOSATEIbHO
yCTaHABJIMBATh UCKOMOE U JIAHHOE;

e (QopMmupoBaTh  TUMOTe3y 00  HUCTUHHOCTH  COOCTBEHHBIX  CYXICHUH,
apryMEHTUPOBATh CBOIO TMO3HIINIO, MHEHHUE;

® TIPOBOJUTH MO CAMOCTOSITEIILHO COCTABIICHHOMY IIaHY HaOII0IeHNE, HECTIOKHBIHI
OMOJIOTMYECKUN DSKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE IO YCTAHOBIICHUIO
0COOEHHOCTEH OHoIornueckoro o0beKTa (mpolecca) u3yueHus,

® TPUYUHHO-CIEJICTBEHHBIX CBSI3€H W 3aBHCHMOCTEH OHOJIOTMYECKUX OOBEKTOB
MEXKy cOOO0M;



OIICHMBATh Ha MPUMEHHMOCTh U JOCTOBEPHOCTh MH(MOPMAIIHIO, TIOJYYCHHYIO B
XO07Ic HAOJIFOICHUS ¥ SKCIICPUMEHTA;

CaMOCTOATEbHO (OPMYITHPOBATH OO0OOIIEHUST W BBIBOABI IO pe3yJbTaTaM
NPOBEJAEHHOTO HAOIOJCHMSI, PKCIIEPUMEHTa, BJIAJETh WHCTPYMEHTAMH OLICHKH
JIOCTOBEPHOCTH ITOJIYYCHHBIX BBIBOJIOB U 00O0OIICHMIA;

MIPOTHO3UPOBATH BO3MOKHOE JIalibHEHIIIee pa3BUTHE OMOJIOTMYECKUX MPOIIECCOB U
WX TIOCJICJICTBUSI B aHAJIOTUYHBIX WJIM CXOJHBIX CHUTYAIlHsIX, a TAaKKe BBIIBUTAThH
MIPEMOI0KEHUS 00 MX Pa3BUTHH B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

Pabora ¢ uadopmarmei:

MPUMEHSITh Pa3JIMYHbIE METObI, THCTPYMEHTHI U 3aMPOCHl MPU MTOUCKE U 0TOOpE
ouosornyeckod uHGOpPMALUM WM JIAHHBIX U3 HCTOYHUKOB C Y4E€TOM
MIPEIOKEHHON yu4eOHOU OMOJIOTMYECKOM 3a1a4H;

BBHIOMpaTh, AaHAJIU3UPOBATh, CHUCTEMATU3UPOBATH U  HHTEPIPETUPOBATH
OHOJIOrMYeCKYI0 HHPOPMAIUIO PA3IMYHBIX BUIOB U (POPM MPEICTABICHUS;
HaXOJUTh CXOJHBIC apTyYMEHTHI (ITOATBEPAKIAOIINE WU OMPOBEPraroliie OJIHY U
Ty K€ UJCI0, BEPCHUIO) B PA3TUYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;
CaMOCTOSTEIILHO BBIOMPATh ONTUMATHHYIO (JOPMY MpeICTaBICHUS HHGOPMAITNH 1
WJUTIOCTPUPOBATh PELIa€Mbl€ 33/1a4M HECIOKHBIMHU CXEMaMHU, TUarpaMMaMu, UHOU
rpaduKoil 1 UX KOMOMHAITUSIMU;

OIICHMBATh HANE&KHOCTh OHOJOTHYECKOW WHPOpPMAIMH TI0  KPUTEPHSIM,
MPEITIOKEHHBIM YUYUTEIIEM I CPOPMYIUPOBAHHBIM CAMOCTOSATEIHHO;
3aIllOMUHATh U CUCTEMATU3UPOBATh OMOJIOTHYECKYIO HH(GOPMAITHIO.

B cghepe oenadenus ynusepcanvhuvimu yueOHbIMU KOMMYHUKAMUSHBLIMU OeUCEUIMU
OOwienue:

BOCIIPMHUMATh U (POPMYIUPOBATH CYXKJEHHUS, BEIpaKaTh SMOIIUM B IIPOIIECCE
BBITIOJIHCHHUS MIPAKTHYECKUX U JJa00paTOPHBIX PadoT;

BBIPAKATh ce0s1 (CBOIO TOUKY 3PCHUS) B YCTHBIX M IUCBMEHHBIX TEKCTaX;
pacro3HaBaTh HeBepOaJdbHBIE CpelIcTBa OOIIEHMs, IOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAaKOB, 3HAaTh W PacClO3HaBaTh MPEINOCHIIKA KOHQIMKTHBIX
CUTYaIlUH U CMATYATh KOH(QIUKTHI, BECTH IIEPETOBOPHI;

MOHUMaTh HAMEPEHHS JPYTUX, MPOSBISATh YBAKUTCILHOC OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU (hopMe GOopMyITHpOBaTh CBOU BO3PAKCHUS;

B XOJI¢ JUajiora W/Wjiu JUCKYCCHH 3aJaBaTh BOIIPOCHI IO CYIIIECTBY 00CYKIaeMOM
OMOJIOTMYCCKONH TEeMbl W BBICKA3bIBaTh WJCH, HAICIICHHBIC Ha PCIICHHE
OMOJIOTMYECKOH 3a/1auu U MOAACpKaHue OJ1aro)XenaTeIbHOCTH OOIIECHHUS;
COIOCTAaBJISATh CBOM CYXKACHHUS C CYXKJICHHUSIMH JPYTHX YYaCTHHKOB JIHAJIOTa,
OOHApYKUBATh Pa3IMYUSA U CXOACTBO ITO3HIIHIA;

nyOJIMYHO TPEJCTaBIATH PE3YJbTAThl BBIITOJTHCHHOTO OHOJIOTHYECKOTO OIIBbITa
(3KCTIEpUMEHTa, UCCIICIOBAHUS, TIPOCKTA);



CaMOCTOSITEIILHO BHIOUPATh (POpMAT BBICTYIUICHUS C YUETOM 3a]1a4 MPE3CHTAIINH U
OCOOCHHOCTEW ayJUTOPUM U B COOTBETCTBHM C HUM COCTaBJISTh YCTHBIE W
IMUCbMEHHBIE TEKCTHI C UCIOJIb30BAHUEM UJUIFOCTPATUBHBIX MATEPUATIOB.

CoBMecTHAS NeATEIbHOCTH (COTPYIHUYECTBO):

MOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIUBHUAYaJbHOU
paboThl MPU PEIICHUH KOHKPETHOM OMOJOTMYECKON MpoOJeMbl, 000CHOBBIBAThH
HEOOXOJUMOCTh MPUMEHEHHUS TPYIIOBBIX (HOPM B3aUMOJICUCTBUS MPU PEIICHUN
MOCTaBJICHHOW y4eOHOM 3a/1auu;

MPUHUMATH 1I€JIb COBMECTHOM JESATEILHOCTH, KOJUIEKTUBHO CTPOUTH JIEUCTBUS 11O
e€ JOCTMKEHUIO: paclpeiesiaTh pOJIM, TOTOBAPUBATHCS, OOCYKIATh MPOLECC U
pE3yJIbTaT COBMECTHOM pPabOTHI;

yMEeTh 0000111aTh MHEHHSI HECKOJbKUX JIIOJId, MPOSIBISITH TOTOBHOCTH
PYKOBOJUTH, BBINOJIHATH MOPYYECHUS, TOAUUHSIITHCS;

IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM palOThI, ONPEAENATh CBOK pPOJb (C
y4€TOM MPEANOYTEHU M BO3MOXKHOCTEW BCEX YYACTHUKOB B3aUMOJCHCTBUS),
pacrpenensaTh 3aJayd MEXKJy WiIeHaMU KOMAaH]Ibl, Y4acTBOBAaTb B TPYMHIOBBIX
dbopmax paboThl (00CykaeHMS, 0OMEH MHEHUSMU, MO3TOBBIE€ IITYPMbI U UHBIE);
BBITIOJIHATH CBOIO YaCTh Pa0OTHI, IOCTUTATh KAYECTBEHHOTO pe3ysIbTaTa M0 CBOEMY
HaIPaBJICHUIO U KOOPJAUHUPOBATH CBOU ACHCTBHS C IPYTUMU WICHAMU KOMAH/IbL;
OIICHMBATh KAadeCTBO CBOETO BKJIaJa B OOMMA TPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITEILHO  CHOPMYJIMPOBAHHBIM  YYaCTHUKAaMU  B3aUMOJICUCTBUS;
CpaBHUBATh PE3YJbTAThI C HICXOAHOW 3a/1aueii U BKJIAJ] KaX0ro YjleHa KOMaH/bl B
JOCTHXKEHUE Pe3yJbTaTOB, pa3liensaTh c(epy OTBETCTBEHHOCTH M MPOSBISTH
TOTOBHOCTb K MPEJIOCTABICHUIO OTUYETA TIEpe ] TPYIIION;

OBJIaJIETh CHCTEMOW YHUBEpPCAJIbHBIX KOMMYHHKATHUBHBIX JE€HCTBUN, KOTOpas
obecrieurBaeT CHOPMUPOBAHHOCTh COIMAJILHBIX HABBHIKOB U AMOIMOHAIBLHOTO
WHTEJIJIEKTA IKOJbHUKOB.

B ciepe o6radenus yrueepcanvhviMu YUeOHLIMU Pe2YISAMUBHLIMU OeUCBUIMU:
CaMoopraHu3anus:

BBISIBIISATh TIPOOJIEMBI U1 PEIICHHUS B JKW3HCHHBIX M YYEOHBIX CHUTYyaIUsX,
WCIIOJIB3YsI OMOJIOTMYECKUE 3HAHNUS,

OPUEHTUPOBATHCS B PA3TUIHBIX IMOX0aX MPUHATHS pelIeHU (MHINBUIYATHHOC,
MPUHSATHE PEUICHUS B TPYIIE, MPUHATHE PEIICHUIN TPYIION );

CaMOCTOSITEJILHO COCTABJISITh QJITOPUTM pEIICHUS 3adadd (WM €ro 4YacTh),
BEIOWpATh CMOCO0 pemeHus y4eOHON OWOJOTHYECKOW 3amadul ¢ y4ETOM
UMEIOIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHpPOBAThH
npeajaraeMbie BApUAHTHI PEIICHUI;

COCTaBIIATh IUIAH JEHCTBUU (TIaH peanu3aliyl HAMEYCHHOTO aJToOpUTMa
pElIeHMs), KOPPEKTUPOBATh MPEIOKEHHBIN aJITOPUTM C YYETOM TIOTYUCHHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 U3ydyaeMOM OMOJIOTUYECKOM 0OBEKTE;

JIeNaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.



CaMOKOHTPOJIb (pediiekcus):

BJIJIETh CITIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAIIMU U PePIICKCUH;

JIaBaTh aJIEKBATHYIO OLICHKY CUTYAI[MU U IIPEJIaraTh IUIaH €€ U3MEHEHUS
YUYUTBIBATh KOHTEKCT Y MIPEJIBUIETh TPYJAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh MPHU
pelieHun  y4eOHOM OHMOJIOTMYECKOM 3ajadd, aJanTHUpOBaTh pEIICHHE K
MEHSIOIIUMCST 00CTOATEIBCTBAM;

OOBSACHATh MPUYUHBI JOCTIKCHUS (HEJIOCTUIKCHUS) PE3yJbTaTOB JCSATEILHOCTH,
JaBaTh OILIEHKY NPUOOPETEHHOMY OIBITY, YMETh HaXOJUTh IIO3UTUBHOE B
MPOU3OLIEAIIEN CUTYaLINY;

BHOCUTh KOPPEKTHBBI B JESATEILHOCTb Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
M3MEHUBIIHUXCS CUTYaIIMM, YCTAHOBJIICHHBIX OITMOOK, BOBHUKIITUX TPYIHOCTEH;
OLICHUBAaTh COOTBETCTBUE PE3YJIbTAaTa LIEJU U YCIOBHUSIM.

OMOIMOHAJILHBIA MHTEJJIEKT:

pa3nuyarh, Ha3bIBaTh M YINPABJIATH COOCTBEHHBIMU SMOIMSMU U SMOLUSMHU
ApYTHX,

BBISIBJISITh U @aHAIM3UPOBATh PUYUHBI SMOLIUI;

CTaBUTh C€0s1 HA MECTO JPYroro 4ejioBeKa, IOHUMAaTh MOTUBBI U HAMEPEHUS
ApYyToro;

PEryMpoBaTh CrIOCOO BBIPAKEHUS IMOLIUU.

[TpunsiTue ceds u Ipyrux;

OCO3HAHHO OTHOCUTBCS K IPYrOMY YE€JIOBEKY, €r0 MHEHUIO;

MPU3HABATH CBOE MPABO Ha OMIMUOKY U TaKOE ke MPaBO APYroro;

OTKPBITOCTb ce€0€ U IPYyTruM;

OCO3HaBaTh HEBO3MOXHOCTb KOHTPOJINPOBATH BCE BOKPYT;

OBJIQJIETh CUCTEMON YHUBEPCAIbHBIX YUEOHBIX PETYIATUBHBIX ACUCTBUMN, KOTOpas
obecrnieunBaeT (OPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JMYHOCTHU (BHYTPEHHSSA
NO3ULHKSA JIMYHOCTH), W KU3HEHHBIX HABBIKOB JIMYHOCTU (YIpaBieHUS COOOM,
CaMOJIMCLUHUIIIMHBI, YCTOMYMBOIO MTOBEJICHU).

IIpeameTHbIe pe3yJbTAThl OCBOCHUS MPOrPAMMBI
B no3naBarenbHOM (MHTEIIEKTYalIbHOM) cepe:

— MpUOOpPETEHUE OMBITA MCIOIB30BAHUS METOJ0B OMOJIOTHYECKON HAYKU C IICJIBIO

W3YYCHHS OMOJIOTHYECKNX OOBEKTOB, SIBJICHUN W MPOIECCOB: HAOIIO/IEHNE, OMMCAHUE,

MMPOBCACHNC HCCJIIOXHBIX OMOJIOTMYECKUX OIBITOB M OKCIICPUMCHTOB, B TOM 4YHCIJIC C

UCI0JIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX OMOJIOTUYECKUX TPUOOPOB U HHCTPYMEHTOB;

— (opMHpOBaHHE YMEHHUS MHTETPUPOBATH OMOJOTHYECKUE 3HAHUS CO 3HAHUSMU U3
JIPYTUuX yuyeOHBIX MpeaMeToB ((pu3uku, XumMuu, reorpaduu, UCTOPUHU, OOIIECTBO3HAHMUS
UT. 1.);



— (opMupoBaHHEe YMEHHI pemiaTh Y4eOHbIC 3aa4l OMOJOTHUYECKOTO COACPIKAHMS,
BBISIBIISITh ~ IIPUYUHHO-CIICJICTBEHHBIE  CBSI3M,  MPOBOJUTH  KAYECTBEHHBIE W
KOJIMYECTBEHHBIC PACUETHI, JIeJaTh BHIBOJIBI HA OCHOBAHUH MOJIYYCHHBIX PE3yJIbTaTOB;

— (opMHupoBaHHE YMEHHsI TUIAHUPOBATH YYEOHOE WCCIICIOBAHUE WIIU MPOCKTHYIO
paboTy C y4eToM MOCTABICHHOU 1eNu: (opMyIupoBaTh MPo0IeMy, TUTIOTE3Y U CTAaBUTh
3a/Ia4dl HMCCIICJIOBAaHUS, BBIOMpATh aJCKBATHO IIOCTABJICHHOW IIEM METOJbI, JCNIaTh
BBIBOJIBI TIO PE3YNIbTaTaM MCCIICIOBAHUS WJIU MPOSKTHOM eI TeIbHOCTH;

— (¢opMmHupoBaHMEe  HMHTEpeca K  YIIyOJNeHWIO  OMOJOTUYECKMX  3HAHUU
(mpenmpodubHas TOATOTOBKA U TpodeccuoHaNbHAs OPUEHTAINS ) U BBIOOPY OMOIOTHHI
Kak Ipo(UILHOTO MIPEMETa Ha CTYNIEHU CPEJHETO MOTHOTO 00pa30BaHus IS Oy Tymien
npoeccHoHaTbHON NEeATeTbHOCTH, B 00J1acTh OWOJIOTHUH, MEAWIIMHBI, JKOJIOTHH,
TICUXOJIOTUH, BETEPUHAPHH, CEITHCKOTO XO35HCTBA;

— BIAJCHUEC HaBbIKAMHU pPabOTBI ¢ uWHOOpMAIMEHd ECTECTBEHHO-HAYYHOTO
COJICpKaHUsl, TIPEJICTABICHHON B pa3HOil (opMe (B BUIE TEKCTA, TAOIMYHBIX TAaHHBIX,
cxeM, TpaduKOB, UarpamM, MoJEJIeH, H300paKEeHU), KPUTHYECKOTO aHaIHM3a
WHGOPMAITUH U OIICHKHU €€ IOCTOBEPHOCTH;

— yMEHHE WHTETPHPOBATH OMOIOTHYECKHE 3HAHUS CO 3HAHUSIMHU JIPYTUX Y4eOHBIX
PEIMETOB; HHTEPEC K YIIIYyOJICHUIO OMOJIOTHYECKNX 3HAHWUW W BBHIOOPY OMOJOTHHU Kak
npopUILHOTO TpeAMETa Ha YPOBHE CpeAHero oOiero oOpa3zoBaHust A Oymyuien
npoeCCUOHATILHOM JCSITEILHOCTH B 00JacTU OWOJIOTHH, MEIUIIUHBI, HSKOJIOTHH,
BETEPUHAPHH, CEIbCKOTO XO3SMCTBA, THINCBOW IMPOMBIINIJICHHOCTH, TICHXOJIOTHH,
UCKYCCTBA, CIIOPTa - UMETh YCTKUE NPEJICTABICHUS O MaTePUATMCTHUCCKOW CYITHOCTH
TE€HOMOB YKUBBIX OPTaHU3MOB H PETYJISAILNIO UX PaOOTHI,

— 3HAHHE OCHOBHBIX (DAKTOPOB OKPYXKAIOIMICH CpEJbl, BIMIIONIUX HA Pa3BUTHE H
CYIIECTBOBAHUE KUBBIX OPTaHU3MOB, aJIaNTAllUN K (PaKTOpaM OKPYKaIOIIEH CPEIbl;

— 3HAHWE OCHOBHBIX MOJXOJI0B OMOTEXHOJOTHH, UCTIOH30BAHUS €€ JOCTHKEHUN B
COBPEMEHHOM KM3HU YeJIOBEKa, 0COOEHHOCTH MCIIOIb30BAHMS KUBBIX OPTAaHU3MOB JIJIS
MIPOU3BOJICTBCHHBIX HYK/T YEJIOBEKA,

— 3HaHWE OCHOBHBIX TOJIXOJIOB CEICKIIUN U OMOTEXHOJIOTUH KYJIbTYPHBIX PaCTEHUH,
XapaKTepU30BaTh TI'E€HETHYECKH  MOAM(PHUIIMPOBAHHBICE  PACTCHHS, OIEPUPOBATH
NOHATUSIMHU, TUOpPUAM3AIMS, OTHaJIeHHas THOpUAM3aIUsi, HWCKYCCTBEHHBIH OTOOD,
reTepo3uc, Tpanchopmalnsi, MyTareHe3, TCHETHUECKOE PETaKTUPOBAHNE;

— TIOHUMAaHWE  MOJICKYJSPHBIX  MEXaHW3MOB  peaju3allil  HACJICICTBEHHON
nH(OpPMAITK U YMEHHE CBOOOHO OTIEpUPOBATH OCHOBHBIMHU TIOHATHSIMU MOJIEKYJISIPHOU
OMOJIOTHY ¥ €€ COBPEMEHHBIX HAIlPaBJICHUN — IeHOMHUKH, METar€HOMUKH, TIPOTCOMUKH;

— 3HaHWE OCHOBHBIX 3a00JIEBaHUI YEIIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CIIOCOOaX
WX TUATHOCTUKH U JICUCHUS;



— (opMupoBaHHE yMEHHUS HCIIOIL30BaTh MOHATHHHBIN aIllapaT U CUMBOJUYECKHUI
SA3bIK T€HETHKH, T'PAMOTHOE MNPUMEHCHUE HAy4YHbIX TEPMHHOB, ITOHSTHM, TEOPHH,
3aKOHOB JUII OOBSICHEHHMS HAOIIOAACMbIX OHOJIOTHYECKHX OOBCKTOB, SIBICHUH U
MIPOIIECCOB, TTO3BOJISTIOIIUX 3I0KUTH QYHIAMEHT HAYYHOTO MHUPOBO33PCHHUSI.

B 11eHHOCTHO-OpHEeHTalIMOHHOM cdepe:

— 3HAHWE, YTO MPUMEHEHHWE COBPEMEHHBIX TEXHOJOTHUH MOJICKYJISPHON OHOJIOTUU
MO3BOJISIET YCHENIHO pemIaTh TakKue 3JI000JHEBHBIE MPOOJIEMbI, KaK oOXpaHa

OKpY’KaroLIEN Cpe/ibl, COXPAHEHHE 3/I0POBbS YEJIOBEKAa, KOHTPOJIb U BOCCTAHOBJICHUE
HKOCHUCTEM.



TEMATHUYECKOE IINTAHUPOBAHHUE

Monyan «buorexnonorus» 8 kiace (34 yaca)

Tembl

OcHOBHOE coep:kaHue

JlesiTeIbHOCTD
IIKOJHLHUKOB

(2 9)

Tema 1.
Bbuorexunosorus

[Tonsatue OuoTexHoNIOrUU. 3a4eM
YeJI0BEKY OMOTEXHOJIOTHH, B YEM
UX MPEUMYILECTBO MEpe
XUMUYECKUM CUHTE30M. OCHOBHBIC
OMO0OBEKTHI OMOTEXHOJIOTHH:
IIPOMBIIIICHHBIE
MUKPOOPTaHU3MBI, KJICTKH U TKaHU
pacTeHuH, )KUBOTHBIX M YEJIOBEKA,
OMoKaTaIU3aTOPHI.

CoIpbe aist OMOCHHTE3a U OLIEHKA
ero OMOJIOTUYECKOMN IIEHHOCTH.
OCHOBHBIC HICTOYHUKHU YTIIEPO/IA,
aszora, ochopa, MUKPOIJIEMEHTOB.
HccnenoBanre HOBBIX HCTOYHUKOB
CBIPbs (BKJIFOYAsi BOIIPOCHI €T0
peIBapuTEIbLHON 00pabOTKN),
pa3paboTKa HOBBIX MUTATCIIBHBIX
Cpell, B TOM YUCJIe BKITIOYAOIINX
OMOCTUMYIISITOPBI U JPYTHE
AJIEMEHTHI YIPaBICHUS U
OTITUMM3AITIHY TIPOIIECCOB
onocunTe3a. Metompl
ONTUMM3AIIMY TUTATEIBHBIX CPE]I.

[Ipaktuyeckas padbora
«ITpumepsl
NpPUMEHEHUS
OMOJIOTMYECKUX
00BEKTOB B TBOCH
KUZHIY.

(6 1)

Tema 2.
MuxkpooOuoJiorust

[TonoxeHnue npoxkapuoToB B
CUCTEME OPTaHHMYECKOTr0 MUpA.
Crtpoenne OakTepuanTbHON KIETKH.
Knaccuduxanus 6akrepuii.
Mopdonorus 6akrepuii. [Ipocteie
U CJIOKHBIE METOIbI OKPAIIMBAHUS
OaxTepuil. @usnonorus OakTepuil:
NUTaHWE, ABIXaHHUE, POCT U
pa3MHOXXeHUEe. 3HAKOMCTBO C
IOMEHOM Apxeun
(3KCTPeMOUITBHOCTb,
O0COOEHHOCTH CTPOCHHMSI KIIETKH).

ITpakTuka.
JlaGoparopnas pabota
«DUKCUPOBAHHBIE
npernaparbl OakTepuil.
Onpenenenue Gopmbl
MIPEII0KEHHBIX
KyJIbTYp
MHUKpPOOPTraHU3MOB,
HCIIOJb3Ys POCTON
METOJT OKPaCKM».




MOJI0YHOKHUCIIO€ U CIUPTOBOE
opoxxenue. PoToTpoHbIE U
XeMOTpO(HBIE OAKTEPHUHU.
Kunernueckoe onucanue nporecca
poCTa MEKPOOPTaHU3MOB.
DKCMOHEHIIHAIbHAS. MOJIETIh POCTA.
Kunetnka rudenmn
MHUKPOOPTaHU3MOB.

[laTorennsie 6akTepun. YymHas
Majoyka v YepHasi CMepTh,
OO0TYIM3M, CTOJIOHSK, TYOEpKYIIe3.

Uctopust 60pb0ObI €
OakTepuanTbHbIMU UHPEKITUSIMH.
Botiina 6eckoHEeYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPUIA.
MexaHu3Mbl JeUCTBUN
aHTUOMOTUKOB. MeXKIIeTOUHAas
KOMMYHUKaius 6akrepuit. HyBcTBO
KBOpyMa.

[Ipumenenue 6akTepuii
yenoBekoM. Kunernueckoe
onucaHnue OMOCUHTE3a IPOTYKTOB
MUKpoOOpranusmamu. bakrepuu,
KOTOPBIE MOT'YT pa3yararb
IJIACTHK.

Muxkpoopranusmsl B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHBIE acconManuu
pacTeHul ¢ MUKpOOPraHU3MaMHU

JlaGoparopHas pabota
«IIpuroroBnenne
MPYKU3HEHHBIX
npenaparoB
MOJIOYHOKHUCIIBIX
OaxkTepHi».

JlabopaTopHas padota
«IToceB cMbIBa ¢ pyK Ha
yaku Ilerpm».

Jlabopatopnas pabota
«CpaBHeHME pocTa
MHUKpPOOPTaHU3MOB Ha
yarke 0e3 u ¢
no0aByeHUS
AHTUOMOTHKOB.

HccnenoBarenbckas
pabota «Bbinenenue
MOJIOYHOKHUCIIBIX
OakTepui,
HCCJIEIOBAHHUE UX
AKTUBHOCTH.




Tema 3.
JyKapuoTH4ecKue
OPraHM3Mbl B
OMOTEeXHOJIOTUHN
(m1ecHeBbIe TPpUOBI,
APOKH,
Bogopocu) (6 1)

[1necHeBbie rpUObI TPOIYLIEHTHI
OMOIOrMYECKH aKTUBHBIX BEIIECTB
OO1as xapakTepucTUKa APOKKen
caxapomuueTos. Mcropus
WCIIOJIb30BaHUs IPOXIKEN B
TPaIUIIMOHHON OMOTEXHOJIOTHH.
TexHonornu BUHOAEIIHS U
XJ1e00IeUCHHUS,
CHEeUaIN3UPOBAHHBIE PACHI
TpoxoKei. MeTabomu3m IpoXxoKei.
Peakuust ciupToBOro OpoxeHusl.
IlonydeHnne BTOpUYHBIX
METa0O0JIMTOB B IPOAOKAX. Jpoiku
KaK MPOAYLUEHThI OMOTOIIUB.
[Tonyuenue 11eeBbIX OETKOB B
JPOAOKAX.

OcoOGeHHOCTH BEreTaTUBHOTO U
MIOJIOBOT'O PA3MHOXKEHUS Y
JIPOXOKEN, 3HAUEHNUE U3YUECHUS
MUTO3a Y IUTOKUHE3A JUISI
ONTUMM3ALMHU IPOLIECCOB
KyJIbTUBAPOBAHUS APOXIKEBBIX
IITAMMOB, TOHUMaHUS IPUYHH
NaTOTEHHOCTH JIPOKAKEN U TpUOOB,
MOMCKa MUIIIEHEN (PYHTULIUIOB U
pa3pabOTKH HOBBIX JIEKApPCTBEHHBIX
[IPETapaToB.

Bonopocnn — nepcnekTHBHBIN
OO0BEKT /7151 MPOU3BOICTBA OelKa U
yIeBoA0B. buoTexHomornueckue
METO/]Ibl OYMCTKU TBEPIBIX,
KHUJKHX OTXOJIOB U Ta3000pa3HbIX
OTXO0J10B IPOU3BOACTB. CTOUHBIE
BO/Ibl. CXEMBbI OUHCTKHU.
buopunbTpsel, a3poTeHKH,
METaHTEHKH, OKCUTEHKH.
AKTHBHBIN UJ1 U BXOJALIUE B HETO
MUKpOOpraHu3Msbl. Mcnonap3oBanue
BOJIOPOCIIEN B OUUCTKE CTOYHBIX
BOJI.

JlaGoparopnas pabota
«OOHapyKeHHe
POYKTOB CIIUPTOBOTO
OpOXKEHUSI: STUIIOBOTO
CIIUPTA U YTIICKUCIIOTO
razay.

JlaGoparopnas pabota
«Habnonenue
Pa3MHOXEHUS
JPOAOKEBBIX KIIETOKY.
[Ipaktuyeckas padbora
«ITonyuenue TBOpoOra u
kedupa Ha OCHOBE
MOJIOYHOKHCITBIX
OaxTepuin».

[IpakTuyeckas padbora
«CpaBHUTEIbHBIM
aHaJIN3 Pa3BUTHUSA
IPOACOKEN B a3pOOHBIX U
aHa’pOOHBIX
YCIIOBUSX».
[IpakTuyeckas pabora
«MeTtobl OLIEeHKHU
CBOWCTB
XJieOOTeKapHbIX
TPOXOKEN.
OcoOeHHOCTH
NpPUMEHEHUS




IIPECCOBAHHBIX,
CYIIIEHBIX U
WHCTAHTHBIX
TIPOAKIKEIN».
UccnenoBarenbckas
pabota «Bnusinue
(hU3UKO-XUMHUCCKUX
(hakTOpOB Ha KAaYECTBO
OMOTEXHOJIOTHYECKOM
npoayKiuu (KBac,
Keup, chIp, xy1ed u
p.)».

Tema 4.
HacaeacrBennas
nndopmanus (4 4)

HacaenctBeHHOCTE U
W3MEHUYHUBOCTh — OCHOBHBIC
CBOMCTBA KHUBbIX OPraHU3MOB.
N3menunBocTh. Buabl
W3MEHYUBOCTb.

I'en —MarepuanbHbBIA HOCUTETD
HACJIEICTBEHHOCTH U
U3MeHUYNBOCTU. HyKI€nHOBBIE
KUCJIOTHI. JIoKanmu3anust
FEHETUYECKOr0 MaTepuasa B
KJIETKE. /leJeHne KIEeTOK.
Perummkanus JIHK. OcHoBHas
JIOTMa MOJICKYJIIPHON OHMOJIOTHH.
Tpanckpunius. Tpaucisuus.
Myranuu.

[IpakTuyeckas pabora
«MoaudukamoHHast
M3MEHYUBOCTDH (JIUCThA,
UTOJIKU C OJTHOTO
JIEpeBa)».
[IpakTuyeckas pabora
«I"eH — MHCTPYKIIUSA 110
cOOpKe KJIEeTKH (Ha
oucepe uim
KOHCTPYKTOPE)».
[IpakTuyeckas pabora
«Myranus Ha
OytepOpoe (moboit
O0OBEKT U3 MpebIayIIeH
paboThl, rie U3MEHEHUE
UHCTPYKIUN TPUBEICT
K U3MEHEHHIO
BHEITHETO BHUJIa

00BEKTA).
Tema S. [TonoxeHne BUPYCOB B CUCTEME ITpocmotp
Bupycosorus (34) | opranndeckoro mupa. CTpyKTypa U | JOKyMEHTAIBHOTO
XUMHUYECKUN COCTaB BUPYCOB. ¢bunbpMa o BUpycax.
Knaccuduxkanus Bupycos. [Ipaktuyeckas padoTa.

Penponykuus Bupycos. Bupycel -
BO30yauTENU NH(PEKITMOHHBIX
6ome3neil. OHKOBUPYCHI.
bakrtepuodaru: ctpoenue,

«Metoa pa3BeIcHUI».
[Ipaktuyeckas padora.
«TutpoBanue
OakTeprodarony.




CBOWCTBA, IPUMEHEHUE.
buonorudeckue MeTo 161 60PLOBI C
BUPYCAMH.

Tema 6. 'ennas

OCHOBBI TEHHON WHKEHEPUH.

[IpakTuyeckas pabora

HHKEHEePUs U Bekropa. Cniennduueckue «OHAOHYKJIIEa3bl
OMOTEeXHOJIOTUH (dbepMeHTbI OaKTepHil. pecTpukiuu (pabdota ¢
(4u) buorexHonmoruu npoayKnuu HYKJICOTH THBIMH
0eNKoB B OaKTepUaIbHbIX MOCJIeIOBATEIbHOCTAMHU
KyJibTypax. JlocTHKeHHsI TeHHON Ha Oymare)y.
MHXEHEPUU 1 OMOTEXHOJIOTUH. [IpakTtuueckas padbora
CRISPR/Cas — cucrema «I"eHHbIE HOKHHUIIBI -
aJalITHBHOTO UMMYHUTETA CRISPR/Cas
6axtepuii u apxeir. [MO. Metoap! | (MOAEIMPOBAaHUE HA
nosyuenust [ MO. Oymare)y.
Urpa-auckyccusi:
«BbIArpaii rpasT Ha
cozganre I'MO».
Tema 7. JloMecTHukamuyss OCHOBHBIX Juckyccus
buorexnosiorum B JOMAIIIHUX KMBOTHBIX; «/lomecTukanus, Bce i1
KMBOTHOBO/ICTBE COBPEMEHHBIC IKCTIEPUMEHTHI TI0 pacTeHus U )KUBOTHBIC,
(4 4) JIOMECTUKAITUH )KHBOTHBIX KOTOPBIE KUBYT PSIAOM
(JIucuia, HOpKa | JIip. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOM IITKOJIBI 0JIOMaIITHUBAIOTCS ?
akanemuka bensieBa). MOXHO JIK CUUTATH
CoBpeMeHHBIE METO/IBI B TapakaHa
’KUBOTHOBO/ICTBE: TPAHCIUIAHTALIMS | OJOMAIIHEHHBIM
AMOPHUOHOB, XUMEPHBIC )KHBOTHBIE, | JKUBOTHBIM?).
KJIOHUPOBAHUE. [IpakTuyeckas pabora
OcHoBHBIE 00JIE3HU KUBOTHBIX U «Metoauka
POJIb TATOTEHHBIX KIIOHUPOBAHMSI
MUKpPOOPTaHU3MOB U TIAPa3uTOB B | (MOJEIMPOBAHUE HA
pa3BUTHH 3a00JICBaHMI JOMAIIIHUX | Oymare).
KUBOTHBIX U OCHOBHBIX Mepax [IpakTuyeckas padbora
O0pBHOBI C HUMU; POJIb MOJIE3HBIX «CocraBiieHHE paMoHa
MUKPOCUMOHOHTOB B OPraHU3Me MUTaHUS YKUBOTHOTO,
KUBOTHBIX. [losTOKHTETEHOE 1 pacyeT pacxoJI0B Ha
1moO6ouYHOe (OTPULIATEIIHLHOE) COJICp>KAHUEY.
BO3/ICHICTBUY aHTUOMOTHKOB HA UccnenoBarenbckas
OpraHu3M B X0/JI€ JICUCHHUSI pabora «Or1eHka
’KUBOTHBIX; IIETTU U 3a]1a4H KauecTBa MOJIOYHOM
BeTepuHapuu. buotexnomorus MIPOTYKITU.
KOPMOBBIX TIPETapaToB.
Tema 8. OCHOBHBIE METOIBI CEIEKIINH. [IpakTrueckas pabota

buorexHosoruu B
PACTCHUECBO/ICTBE

I'ubpunuzanusa. opmel oTOOpA.
OCHOBHbIE HaNpPaBJICHUS

«BpIpammBaeM ropox.
Kak nposectu




(5 )

CEJICKLINU: YIy4IICHUE
YPOKaWHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U a0MOTUYECKUM
dakTopam.

OCHOBHBI€ TTOJXO/IbI CEJICKIIUU U
OMOTEXHOJOTUH KYJIbTYPHBIX
pactennii, [ mbpuan3anus,
OTJaJICHHAs THOpUIU3aIus,
HCKYCCTBEHHBIU 0TOOp, T€TEPO3UC,
TpaHchopMaIus, MyTareHes,
T€HETHYECKOE PEAAKTUPOBAHHUE).
Hcropus cenexkuuu B Poccun u
MHUpPE, UCTOPUS PA3BUTHS
BaKHEUIINX COPTOB KYJIbTYPHBIX
pacTEHUM.

Kak uenoBek moxer
MOIU(DHUIIPOBATH PACTEHUS?
I'ennas unxxenepus pacrenui: Yro
TAaKO€ FeHEeTUYECKask MHKECHEPUS
pacteHuid. TpaHCTe€HHbIE PACTCHUS.
Mertonp! nonyuenus. O6pazoBaHue
OMyXOJIEH Y PACTCHUM.
ArpobakTepuanbHas
Tpanchopmanus: Ti-Ta3MuIbl.
I'ensr T-AHK. MonekynsapHo-
T€HETUYECKUE MEXaHU3MBI
Tpanchopmanuu. ['eHeTnueckoe
penaktupoBanue. CoBpeMEHHbBIC
MOJXOJIbI U IOCTUKEHUSI
TE€HETUYECKOTO PEeIaKTUPOBAHUS
paCTEHUH.

Ectb 11 u3Hb B ipoOupke?
buotexHonorus KyJlibTypHBIX
paCTECHUH.

CKpElIMBaHuE y
ropoxa.
[IpakTrueckas pabota
«I"eHOMHBIE HOXKHUIIBI
(MomenupoBaHue
paboOThI CUCTEMBI
CRISP-Cas).
HccaenoBarennckas
pabora «BsipaniuBanue
pacTeHuil B MPOOHPKEH
(MOXHO
BOCIIOJIb30BaThCS
pe3yJbTaTaMu
peabLIYIIIX
AKCIIEPUMEHTOB TIO
COCTAaBJICHUIO
MUTATEIbHBIX
pPacTBOPOB ISl
pacTeHuil).




KanennapHo-TtemaTuueckoe mJiaHMpoOBaHuUe.

HazBauue teMbl

Komn-Bo u

Harta
MIPOBENCHHUS
110 TUIAHY

Marta
MPOBEICHUS
(haxTaeckas

Koppexkius

IToustue 6uorexuonoru. OCHOBHbBIE
OHO0O0BEKTHI OMOTEXHOIOIUH.

05.09

[Ipaktrueckas padota: «IIpumepsr
MPUMEHEHHUS OMOJIOTHYeCKUX OOBEKTOB B
TBOCH JKU3HU.

12.09

Crpoenne 6akTepUaIbHON KIETKH.
JlaGoparophas pabota: «®uKkcupoBaHHBIE
npemnaparsl 6aktepuil. OnpeneneHue
(hOpMBI IPEATIOKEHHBIX KYIBTYP
MHUKPOOPTraHU3MOBY.

19.09

MOo104YHOKHUCIIOE U CIUPTOBOE OPOKEHUE.
Jlaboparopuas padora: «IIpuroropienue
MPUKU3HEHHBIX MPENapaToB
MOJIOYHOKHCJIBIX OAKTEPHII».

26.09

[Tarorennsie 6akTepuu. JlaboparopHas
pabota: «IloceB cMbIBa ¢ pyK Ha YallIKu
[Tetpu».

03.10

Hcropust 60pb0ObI ¢ 6aKkTEepHATbHBIMU
uHoekusamu. JlabopatopHas padora:
«CpaBHEHHE POCTa MUKPOOPTaHU3MOB Ha
yamke 0e3 1 ¢ 100aBIeHUEM
AHTUOMOTHKOBY.

10.10

[Ipumenenue GakTepuil YETOBEKOM.
HccnenoBatenbckas pabota: «Beiaenenue
MOJIOYHOKHUCIIBIX OaKTepUid, McCIeI0BaHNe

UX aKTUBHOCTH.

17.10

MuKkpoopranusMbl B arpoOMOTEXHOIOTHH.

24.10

Hcropus ucnosib30BaHus IPOKIKEN B
TPaTUITMOHHON OMOTEXHOJIOTHH.
JlabGopaTopHas pabora: «O0HapyKeHHE
MPOAYKTOB CTUPTOBOTO OpPOKEHHUS:
STHJIOBOT'O CITUPTA U YTIICKUCIIOTO Ta3ay

07.11

10

Oco0EeHHOCTH BETE€TaTUBHOIO U IOJIOBOIO
pasMHOXKEHHUs y Apoxoked. JlaboparopHast
pabora: «Habmtonenue pa3MHOKEHHS
JPOXIKEBBIX KIIETOK.

1411

11

[TpakTuueckas pabota: «MeTOIbI OIICHKU
CBOMCTB XJ1I€0O0MEKAPHBIX JPOXIKEH.
Oco0eHHoCTH MpUMEHEHUs
MIPECCOBAHHBIX, CYIIEHBIX U MHCTAHTHBIX
JIPOXKIKEH.

21.11

12

HccnenoBatennckas padbora: «Biausnue
(bU3NKO-XMMHUYECKHX (PaKTOPOB Ha
Ka4yecTBO OMOTEXHOIOIMUYECKOM
TPOYKITHI.

28.11

13

Bomopocnu — nepcrneKTUBHBINA 00BEKT IS
MPOU3BOJICTBA OEJIKA M YTJIEBOJIOB.

05.12

14

buorexHomornyeckue METOAbl OYUCTKU
TBEPABIX, )KUJIKUX M ra3000pa3HbIX

12.12




OTXOJI0B ITPOMU3BOACTBA.

15

HacnencTBeHHOCTh U U3MEHUUBOCTD —
OCHOBHBIC CBOMCTBA JKMBBIX OpPraHu3MoOB.
[IpakTnueckas pabora:
«MoaudukamoHHas ©K3MEHYUBOCTbY.

19.12

16

I'en — MaTrepuanbHbI HOCUTEIND
HACJIEICTBEHHOCTU U U3MEHYHMBOCTH.
[IpakTnueckas pabota: «['eH —
MHCTPYKLMS 10 COOpPKE KIETKU.

26.12

17

JleneHue KIETOK.

16.01

18

Myrauuu. [lpaktuueckas paborta:
«MyTalus Ha 0yTepOpoae.

23.01

19

ITonoxxenue BHPYCOB B CUCTCMC
OpraHHU4YCCKOro Mupa.

30.01

20

Bupycel — Bo30yuTenu nH(EKIMOHHBIX
0ome3Heil. OHKOBUPYCHI.

06.02

21

Buonornueckue Metopl 60pbOBI €
BHUpYCaMH.

13.02

22

OCHOBEI T€HHOM HHXCHCPHH.

20.02

23

buorexHomorny npoayKiuu OEIKoB B
OaKkTepUaNbHbIX KyJIbTYpax.
IIpakTruyeckas pabora: « HIOHYKIIEA3bl
PECTPUKLIUNY.

27.02

24

CRISPR/Cas — cucrema agarnTuBHOTO
UMMYHHUTETa OaKTepuil U apxeil.

[Ipaktuyeckas padora: «I'eHHbIC
HokHUIBI - CRISPR/Casy.

05.03

25

Hrpa — nuckyccus: «Bemrpaii rpadT Ha
coznanre 'MOp».

12.038

26

ZIOMCCTI/IKaI_[I/ISI OCHOBHBLIX JOMAallIHHUX
JKUBOTHBIX. MOXHO JIU CUUTATh TapakKaHa
OJJOMAallTHCHHBIM JKUBOTHBIM?

19.03

27

CoBpeMeHHBIE METO/IbI B
KUBOTHOBOJICTBE. [IpakTueckas pabora:
«MeTroanka KJIOHUPOBAHUSIY.

02.04

28

OcHOBHBIE 00JIE3HH )KUBOTHBIX U MEPHI
npodunaktuku. [IpakTuueckas padora:
«CocTtaBjieHe pallMoHa MTUTAHUS
’KMBOTHOT'0, Pac4ET pacxo/10B Ha
cojepkaHue?2.

09.04

29

Hccnenosarenbekas padora: «OreHka
Ka4eCTBa MOJIOYHOM MTPOIAYKITUIY.

16.04

30

OcCHOBHBIC METOJbI CCIICKIIMH.

23.04

31

Beipammsaem ropox. Kak nposectu
CKPEILMBAHUE y TOpPOXa.

30.04

32

['eHHAast MH)KEHEPUS PACTCHUN.

07.05

33

EcTp 1 5xu3HB B ipodupke?

[N

14.05

34

buorexHonorus KyJIbTypHBIX PACTCHUM.
[TonBeneHue UTOroB.

21.05

34

JIOKYMEHT MOAMWCAH SMEKTPOHHON NOANUCHIO

MYHUUUNAJIbHOE BHOAXXETHOE OBLLEOBEPA30OBATEJIbHOE

YYPEXXAEHME "CONTIAHCKASI CPE[IHAS OBLLEOBEPA30BATEJIbHAS

LUKONA" YEPJIAKCKOIO MYHULMMAJIbBHOIO PAMOHA OMCKOIA

OBJIACTM, benoycbko UpvHa HukonaesHa, AnpekTop

28.09.23 17:00 (MSK)
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