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MHNOACHUTEJIBHASA 3AIINCKA

AKTYaJIbHOCTh W Ha3HAYeHMe mporpammbl. [Iporpamma paspaboTaHa B
COOTBETCTBUM C TpeOoBaHUsIMU DenepallbHOro rocyJapCTBEHHOr0 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOrO oOOmIero oOpa3oBaHMs, OPUEHTUPOBAHA Ha oOOecIeUYeHUE
UHAMBUIYATbHBIX TMOTPEOHOCTEH OOy4alolmMXCsi M HampaBieHAa Ha JOCTHXKEHUE
IUTAHUPYEMBIX PE3YyJIbTATOB OCBOEHUS MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs C
y4eToM BbIOOpa Yy4YaCTHHUKaMH OOpa30BaTEIbHBIX OTHOIICHHM KypCOB BHEYPOUYHOM
JESITENIBHOCTU. DTO MO3BOJISIET 00€CTIEUUTh €IMHCTBO 00s3aTebHBIX TpeboBaHuit ®I'OC
BO BCEM IPOCTPAHCTBE WIKOJBHOIO OOpa30BaHMs: HE TOJIBKO HA YPOKE, HO U 3a €ro
IpeaenamMu.

AKTyaJIbHOCTh ~ pe€ajiM3allui  JTaHHOM  MporpamMmbl  OOyCJIOBJIEHAa  caMoOu
0COOEHHOCTBIO MPOEKTHO-UCCIIEIOBATEIBCKOMN ACITEIBHOCTU. DTa IEATEIbHOCTD JICKUT
B OCHOBE T03HABATEIILHOTO HHTEpeca peOeHKa, SIBJISICTCS 3aJI0TOM YMEHUS TIaHUPOBAThH
To0bIe IEUCTBUS U BAXKHBIM YCIIOBUEM YCIICIIHON peayin3auuu uaei. JIrooble naMeHeHus
COBPEMEHHOTO0 OOIIECTBA CBSI3aHbI C MPOCKTAaMH U HUCCIEIOBAHUSIMU — B HAYKe,
TBOpYECTBE, OM3HECE, OOIIECTBEHHOM XU3HU. [103TOMY BaXKHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTU oOOydaromierocsi siBiasieTcss (OPMUPOBAHHE OCHOBHBIX HABBIKOB MPOEKTHO-
HCCIIEIOBATENbCKOM NESITETbHOCTH.

[Iporpammoii mpegycMoTpeHo (HOpMUPOBAHHE COBPEMEHHOTO TEOPETHYECKOTO
YpPOBHSI 3HAaHMH, a TaKXe W TMPAKTUYECKOro OmbiTa paboTel C 1abOpaTOPHBIM
000pyZIOBaHUEM, OBJIAJICHUE NPHUEMaMH MCCIIEIOBATENbCKON N1€ATeIbHOCTH. MeToabl
OpraHu3alMi  00pa30BaTENbHOW W HAYyYHO-UCCIEIOBATEIbCKOM  AESATENbHOCTU
npeaycMaTpuBaloT (GOpMUPOBAHHE Y OOYYalOIIUXCS HECTaHAAPTHOTO TBOPUYECKOTO
MBIIICHUS, CBOOOIbI CAMOBBIPAYKEHUS M UHANBUIYATbHOCTH CYKICHUH.

Jlnst monHOrO yd4eTa MOTPEeOHOCTEH ydaluxcsi B MPOrPaMME HCIOJIb3YETCs
muddepeHIpOBaHHBIM  MOAXOA, YTO CTHUMYJIUPYET YyYallerocs K YBEJIMYEHHUIO
MOTPEOHOCTH B MHANBUIYATbHOMN, HHTEIJICKTYAIbHOM U MMO3HABATEILHON JESTEIHHOCTH
Y Pa3BUTHUIO HAYYHO-UCCIIEA0BATEILCKUX HABBIKOB. [IporpaMma cranet BOCTpeOOBaHHOM
B TIEPBYIO oOuepelb IIKOJIbHUKAMU, KOTOpble HMMEIT CTOMKUH HHTEpeC U
COOTBETCTBYIOIIYIO MOTHUBAIIMIO K U3YYEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA,
€CTECTBEHHBIM HAayKaM U TEXHOJOTHSIM.

B noapocTkoBOM BO3pacTe ydamuecs IposiBIsiIOT CBOIO 3aMHTEPECOBAHHOCTD B TOM
WIM WHOW 00JIacTH 3HAaHW, HAYYHOM HaINpaBlIEHUUW WIK NpodhecCuoHATHLHOM
JesTeNbHOCTH. TakuM 00pa3oM MPOUCXOAUT (OPMHUPOBAHME TO3HABATEIHLHOU W
Mpo(eCCHOHATIEHON COCTaBIISIONICH JTUYHOCTH, MIOMOTAET ydaleMycsl B ONpeaesieHuN
OyIyIIEero >KM3HEHHOTO MyTH U B TPO(eCCUOHATLHOM BBIOOPE MOCIIE OKOHYAHMUS IIIKOJIBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTD CTUMYJIMPYET MOCTOSIHHOE JKeJIaHUE MIKOJIbHUKA
K TMO3HaHUIO HOBOIO, PACHIMPEHUIO U YIIIYOJEHUI0 COOTBETCTBYIOIIMX 3HAHWUM, U
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MOJIYYCHHIO HOBBIX B TOM YHCJIE TPAKTHYCCKUX HABBIKOB, a TaKKe MOTHBUPYET
y4amerocst Ha mpoQoprueHTaIHIO.

[Iporpamma HarejlieHa Ha TIOMOIIb, PEOCHKY B OCBOCHHHM OCHOB OpraHU3allMH M
OCYIIIECTBIICHUSI COOCTBEHHOH MPOEKTHO-UCCIICIOBATEIILCKON JISATEIIBHOCTH, a TAK)XKE B
NPHOOPETEHUH  HEOOXOJMMOTO  OMbITa JUIsi  pabOThl  HAJ  HMHIUBUIYaIbHBIM
HCCIICIOBAaHMEM HIIM TTPOeKToM. [IporpamMMa ImoMosKeT MIKOJIEHUKY B 0oJiee TIIyOOKOM
W3YYCHUH WHTEPECYIOIICH ero 00JIacTH €CTECTBEHHBIX HayK, a TAKXKe B IMIPHOOPETEHUU
Ba)KHBIX COIMAJIBHBIX HABBIKOB, HEOOXOIWMBIX IS MPOIYKTUBHOW COLMAIU3AIMH U
(hopMHUPOBaHUS TPaXKIAHCKOM ITO3HIIHH:

— HaBBIKAa CaMOCTOSTCIBHOTO PEIICHUS aKTYaJbHBIX HCCICAOBATCIIbCKUX HIIN
MPAKTUYCCKUX 3ajJad, BKIIOYAIOMIETO B ce0S yMCHHEC BHICTh W aHAJIU3WPOBATH
mpoOJIEMBbI, HYKJIAIOIIHUECS B PCIICHHHM, YMCHHUE JIETAJbHO IpOpadaThiBaTh M
peaM30BbIBaTh CIIOCOOBI PAOOTHI ¢ HUMH, YMCHHUE TUIAHUPOBATH COOCTBEHHYIO pa0dOTy H
CaMOCTOSITEIIbHO KOHTPOJIMPOBATH CBOE MIPOABIIKCHUE K )KEJIAaeMOMY Pe3y/IbTary;

— HaBbIKa TCHEPUPOBAHHMSA M O(DOPMIICHHS COOCTBEHHBIX HJICH, OOJICUCHHS HX B
YIOOHYIO JUIS pacpocTpaHeHUs Gopmy;

— - HaBBIKA YBAKUTEIILHOTO OTHOIICHHUS K 9y>KUM B3IJISAJIaM U HJIEsIM, O(OPMIICHHBIM
B palboTax Jpyrux JIIOJEH, APYruX aBTOPOB — BJIAJCIBICB HWHTEIUICKTYaIbHOU
COOCTBEHHOCTH;

— HaBblKa  NYOJIMYHOIO  BBICTYIUICHMS  Tepel  OOJIBIION  ayJUTOpPHEH,
apryMCHTUPOBAHHS W OTCTaMBaHUS CBOCH TOYKHM 3pPEHHS, OTBETOB Ha BOIPOCHI
CBEPCTHHUKOB M B3POCIBIX, YOSIKICHHS JPYTUX B CBOCH IMpaBOTE, MPOABMKCHHUS CBOUX
HUaCH;

— HaBbIKa pabOThI CO CIEHHATU3UPOBAHHBIMH KOMITBIOTEPHBIMH ITPOrPaMMaMH,
7a00pPaTOPHBIM  O00OPYJIOBAaHMEM, TEXHUYCCKUMHU YCTPOMCTBAMHU, OHOJMOTCYHBIMU
dboHZAMH W HHBIMH pECypcaMH, C KOTOPBIMH MOJET OBITh CBs3aHA IPOCKTHO-
HCCIIEIOBATEIBCKAS IEATEIHbHOCTD MIKOJIHHUKA.

Kpome Toro, pabora MmKOJbHHMKA HaJ IPOCKTOM WM HCCIEJOBaHUEM Oyaer
CIOCOOCTBOBAThH M PA3BUTHIO €TI0 aJCKBATHOM CaAMOOIICHKH.

JlanHast mporpamMma paccuuTaHa Ha paboOTy CO MIKOJbHUKAMU /-8 KIIacCoB.
[Tenarory BakHee aKIEHTUPOBATH CBO€ BHUMAHWE HE CTOJIbKO HAa KaueCTBE pe3ysibTaTa
MPOEKTA WJIM UCCIEIOBAHHUS, CKOJIbKO Ha TOM, YTOOBI yUaluics MoJydasa 3HaHUsI B TOM
YHUCJIe U Yepe3 BBINMOJHEHNUE MPAKTUYECKOTO 3aJIaHMsl, 1eJIall BBIBOJIBI U YMO3aKTFOUEHUS
Ha OCHOBAaHMHM CBOEIO0 MHCCJICIOBAHUS, YYWIICS CpaBHUBATh €ro pe3yJbTaThl C
TEOPETUYECKUM MaTEepPUaIOM U HUCCIICAOBAaHUSIMHU IPYTUX MKOJLHUKOB. Takum oOpazom,
IITKOJIbHUK OCBOUT OCHOBBI TTPOCKTHO-UCCIIEI0BATEIBCKON ACSTENHHOCTA B IPHOOPETET
HaBBIK KPUTHUUECKOTO OTHOIIICHUS K MaTepHUaly.

[Iporpamma paccurtana Ha 68 yacoB 15l peasiu3auu B 7-8 Kjaccax B TEUYEHUU 2-X
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net (mo 34 vaca B roj).

B3aumocBsa3bp ¢ nmporpaMmmon BocnuTaHus. [Iporpamma Kypca BHEYPOUYHOM
JesTeNbHOCTH pa3paboTaHa € Y4YeTOM pPEKOMEHJAlUMi MNPUMEPHON MPOrpaMMBI
BOCITUTAHUS, YIUTHIBACT TICXOJIOTO-TIEAAarOrMueCKre 0COOEHHOCTH TaHHBIX BO3PACTHBIX
KaTeropuii. ITO TMO3BOJISET HA MPAKTUKE COCIUHUTH OOYYAIONIYI0O UM BOCIHUTATEIHHYIO
JNEATENBbHOCTh MENArora, OPUCHTUPOBATH €€ HE TOJBKO HA MHTEIUIEKTYAJIbHOE, HO U Ha
HPABCTBEHHOE, COI[MAIIBHOE Pa3BUTHE peOeHKa. DTO MPOSIBISIETCS:

— B MPHOPUTETE JIMYHOCTHBIX PE3YJbTATOB PEATU3ALUKN IMPOTPAMMBI BHEYPOUHOU
JNEATENbHOCTH, HALLICIIINX CBOE€ OTPAXKEHUE U KOHKPETU3ALIUIO B TPUMEPHOU IMPOrpaMMe
BOCIIUTAHMS;

— B BO3MOXHOCTH KOMIUIEKTOBAaHHSI PAa3HOBO3PACTHBIX TPYI Uil OpPraHU3alHU
npodOPUEHTAIMOHHON  JIEATEIbBHOCTH  IIKOJIBHUKOB, BOCIHUTATEIbHOE 3HAUYCHUE
KOTOPBIX OTMEUYAETCS B IPUMEPHOU IPOrpaMMe BOCIIUTAHUS;

— B UHTEPAKTUBHBIX (opMax 3aHATHUH IS I[IKOJHHUKOB, O0ECIEYUBAIOIINX
OOJIBIIIYI0O WX BOBJICYEHHOCTh B COBMECTHYIO C II€IarOTOM U JIPYTHUMHU JI€TbMU
JESTEIBHOCTh U BO3MOKHOCTb 00pa30BaHusI Ha €€ OCHOBE JIETCKO-B3POCIIbIX OOLIHOCTEM,
KJIIFOUEBOE 3HAYEHHUE KOTOPBIX JUIA BOCIHUTAHUS MOAYEPKUBACTCS IPUMEPHON
[IPOrpaMMOU BOCIIUTAHUS.

Oco0enHocTH padoThHI YUYUTEJIS IO POrpaMMe. 3aj1adya yUUTENs] COCTOUT B TOM,
yTOOBl  COMPOBOXJATh TMpoIecC NPOoPecCHOHATLHON OpUEHTAIlMU  IIKOJIbHUKA,
packpbiBasi MOTEHIIMAJI KaXKJOTO Yepe3 BOBJICUYCHHE B MHOTOOOPA3HYIO NEATEIbHOCTD,
OpraHU30BaHHYIO B pa3HbIX (popmax. [Ipu a3TOM pe3ynbraTom paboThl yUnUTENS B IIEPBYIO
ouepe.ib SIBJIAETCS IMYHOCTHOE Pa3BUTHE ydalllerocs. JINUHOCTHBIX PE3yJIbTaTOBYUYUTEIb
MOXET JOCTUYb, YBJEKAas YUYCHHKAa COBMECTHOM M HHTEPECHOM UM 000UM
NEATEeIbHOCThIO, ~ yCTAHaBJIMBasg  BO  BpeMsl  3aHATUH  J0OpOKeIaTeIbHYIO,
MOAACP>KUBAIOIITYIO0 aTMOC(hepy, HAChIIIAst 3aHATUS [IEHHOCTHBIM COJICPYKaHUEM.

[IpuMepHas cxema NpOBEACHUS 3aHATUH IO IPOrpamMMe:

1. OObsicHEHNE TEOPETHUECKOTO MaTepraa 1mo Teme.

2. TloaroToBKa K DSKCHEPUMEHTAIBHOMY 3aHATHIO, OOCYXJICHHE OOBEKTOB JIJIS
MPAKTUYECKOTO 3aHATHSI.

3. IlpoBeneHue MpakTUUECKOTO 3aHATHUSI — OCHOBHAS 3a7a4a OCBOCHHUE METO/I0JI0TUHU
JTAHHOT'O SKCIIEPUMEHTA.

4. Tlo oOKOHYaHWU TPEHJIOKUTH JCTAM, KOTOpPHIE 3aUHTEPECOBAIUCH JIAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €T0 B MCCIEAOBATEIbCKUI MpOeKT. J[s 3Toro HeoOxoaumo
o0CyauTh OOBEKTHI, KOTOPHIE YYEHUK OyAeT HCCIAeA0BaTh, COCTaBUTH IUIaH
HKCIEPUMEHTA.

5. Ilomoub ydeHUKY TPOAHATM3UPOBATH PE3YJIbTAThl AKCIIEPUMEHTA.

OueHuTs pe3ynbTaThl NPOEKTHO-UCCIEA0BATEIBCKON NESITENBHOCTH IIKOJIbHUKOB



MOXXHO B IIpOILIECCE 3alIUTHl MMHU CBOMX pabOT B paMKax UIKOJIbHOW HAy4dHO-
IPAKTUYECKON KOHDEPEHINH.

COJIEP)KAHUE KYPCA BHEYPOUHOM JESITEJIBHOCTH

7 kaacc (34 4)
1. Buomexnonozus (4 uaca)

[lonsiTne OMOTEXHOJNIOTHU. 3adyeM YEJIOBEKY OHWOTEXHOJIOTWH, B YeM HX
IPEUMYILECTBO NEPE] XUMUUECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTH OMOTEXHOJIOTUU:
IPOMBIIIUIEHHBIE MUKPOOPTaHU3MbI, KJIETKH U TKaHU PAaCTEHUM, KUBOTHBIX U YEJIOBEKA,
OonokatanmuzaTopel. IlpakTnueckass padora «lIlpumepbl mpuMeHEHUS OMOJIOTHMYECKHX
00OBEKTOB B TBOEH KUZHUY.

Chipbe uis OMOCHMHTE3a W OLIEHKa €ro OMOJIOTMYeCKOW LEeHHOCTU. OCHOBHBIE
UCTOYHUKU YIiiepoja, aszoTa, ¢ocdopa, MUKpO3IeMEHTOB. MccienoBaHne HOBBIX
HMCTOYHUKOB CHIPhs (BKJIIOUAsi BOMPOCHI €ro MpeaBapuTebHON 00paboTKH), pa3padboTka
HOBBIX NUTATENbHBIX CPEH, B TOM YHUCIIE BKIIOYAIOMIMX OHOCTUMYJSTOPHI U Jpyrue
AJIEMEHTHI YIIPABJICHHS U ONITUMU3ALUU IPOLIECCOB OMOCHHTE3a. MeToAbl ONTUMHU3ALNUN
MUTATENbHBIX CPEl.

2. Muxkpoouonozcus (12 uacos)

[TonoxkeHue NPOKAPUOTOB B CHCTEME oOpraHudyeckoro wmupa. CrpoeHue
OakrepuanbHOn KieTku. Knaccudukamus 6akrepuii. Mopdomorus 6axrepuii. [Ipoctbie
U CIOXHBIE METOAbl OKpallMBaHWUs OakTepuil. Pusznonoruss OakTepuil: NHUTAHUE,
JbIXaHUE, POCT U pa3MHOKEHHUE. 3HAKOMCTBO C JOMEHOM ApxeH (3KCTpeMOPUIbHOCTb,
0co0eHHOCTH cTpoeHus kieTkn). JlabopaTopHas pabora «DUKCUpPOBaHHBIE MTpENapaThl
Oaktepuil. Omnpenenenne @QOpMbl MPEIOKEHHBIX KYJIbTYP MHUKPOOPTaHU3MOB,
UCIIONIB3YSl MpOCTOM MeToa okpacku» JlaboparopHas pabGorta «OmpeneneHue TUIa
KJIETOYHOW CTEHKU METOJOM OKpaluBaHus 1o ['pamy» (pu HATMYUKU PEAKTUBOB).

MonouHokucioe W cnupToBoe OposkeHue. dDotorpodHble M XeMOTPOhHBIS
Oaktepun. Kunetmueckoe  omucaHuMe — mpolecca  pocTa MHUKPOOPTaHU3MOB.
OKCHOHEHIMaIbHAsi ~ MoJeinb  pocta. KunHetmka rubenn  MHUKPOOPTraHU3MOB.
JIabopatopHast pabota «IIpuroroBieHne NpUKMU3HEHHBIX MPENAPATOB MOJOYHOKUCIBIX
OakTepuin.

[latorennsle 6akTepuu. YymHas najgoyka v yepHasi CMEPTh, OOTYJIU3M, CTOIOHSIK,
Tyoepkynes. ctopust 60pbObI ¢ OakTepranbHbIMU HHEKIusIMU. JlabopaTtopHas paboTta
«IloceB cmbiBa ¢ pyk Ha yamku Iletpuy». JlabopartopHas padbora «Bbiaenenue unctoi
KyJIbTyphl —Oaktepuii. Merton pasBeneHuil. MeTol UCTOMIAIOIIETO  IITPUXAy.
JlabopatopHass pabora «Mopdonorudyeckas XapaKTepUCTUKA BBIJICICHHONW YHCTOM
KyJbTYpbI: XapaKTEPUCTHUKA KOJOHUH, opMa OaKTEepHil, TUIl KIETOYHON CTECHKI.
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BoiiHa 6€CKOHEUHOCTH: aHTUOMOTUKY MPOTUB OakTepuil. MexaHu3Mbl ACHCTBUIMA
aHTUOMOTUKOB. MEXKJIeTOUHasT KOMMyHHUKalus Oakrepuil. YyBCcTBO KBOpyma.
JlabopatopHasi pabora «CpaBHEHHE pPOCTa MHUKPOOPTaHM3MOB Ha dYallke 0e3 U ¢
nobasienust aHTHOMOTHKOBY MccnmenoBarennckas pabora «llonck MUKpOOpPraHU3MOB
00J1aatoIMX aHTarOHUCTUYECKON aKTUBHOCTBIOY.

[Ipumenenune OakTepuit uenoBekoM. KuHeTHueckoe omnucaHue OHOCHHTE3a
MPOJYKTOB MHUKpPOOpraHu3Mamu. bakrepuu, KOTOpble MOTYT pasjararb IUIACTHK.
UccnenoBarenbekas paboTa «BeigeneHrne MOJIOUYHOKUCIBIX OaKTepui, UCCIIeIOBaHUE UX
AKTUBHOCTI.

Mukpoopranu3msl B arpoOUOTeXHOIOTHHU. VICKyCcCTBEHHBIE aCCOLMAIIMK PACTEHUIN
C MUKpoopranusmamiu. MccnegoBarenbckas pabora «BpiieneHnue 6akTepuil Moie3HbIX
IUISL PACTECHUID.

3. Bupyconozus. (6 uacos)

[TonoxeHue BUPYCOB B CUCTEME OpraHM4ecKoro Mupa. CTpykTypa U XUMHYECKHI
cocraB BuUpycoB. Kiaccudukanusa supycoB. Penpoaykuus BupycoB. IIpocmotp
JOKYMEHTAJIBbHOTO (puiibMa 0 BUpycax.

Bupycs! - Bo30ynurenu nH(eKIHMoHHBIX 00e3Heil. OHkoBHUpychl. bakrepuodaru:
CTpoeHHE, cBOWcCTBa, npuMmeHeHue. [Ipaktuueckas pabota. «MeTon pa3BedeHUID)
[Tpaktuueckas padora. « TurpoBanue 6akrepuodarony.

buonorudeckue MeTo1pl 60pHOBI C BUpYCaMH.

8 kuacc (34 u)
1.Hacneocmeennasn ungpopmauus (8 uacos)

HacneacTBeHHOCTh U U3BMEHUMBOCTh — OCHOBHBIE CBOWCTBA JKMBBIX OPTraHU3MOB.
N3menunBocth. Bunmbl usmenumBocTh. [lpaktuueckas pabora «MoaubukaimoHHas
W3MEHYMBOCTD (JTUCTHSI, UTOJIKK C OJTHOTO JIEPEBA)».

['en — wMarepuanbHbIi HOCHUTENb HACIEACTBEHHOCTM W  HW3MEHYMBOCTH.
HyxiiennoBeie kuciaotsl. JIokanu3anus reHETHYECKOTO Marepuaina B KieTke. Jlenenue
kierok. Permmukanus JJHK. OcHoBHast torma MosnekysisipHoi 6ronoruu. TpaHnCKpUMIIIHS.
Tpancnsuusa. Myranuu. [Ipaktuyeckas padora «I'€H — HHCTPYKIUS TT0 COOPKE KIIETKU
(ma Oucepe wim KOHCTpykTOpe)». IIpakTudeckas pabora «Mytarus Ha OyTtepOpone
(/0001 00BEKT U3 Mpeablayliel padoThl, Tie€ U3MEHEHUE HWHCTPYKLIMU MPHUBEAET K
M3MEHEHUIO BHEIITHETO BHJIa 00BEKTA)».

2. I'ennas undsicenepus u ouomexuonozuu. (8 uacos)

OcHoBbl TeHHOW nHkeHepuHu. Bektopa. Crnenuduueckue hepMeHTh OaKTepHid.
[MpakTtruueckass pabora «IHIOHYKIIEAa3bl PECTPHUKIMU (paboTa ¢ HYKICOTHIHBIMU
TIOCIIEIOBATEIHLHOCTSIMU Ha Oymare)».

buoTtexHonmornu npoaykiuu O0eIKoB B OaKTepUaIbHBIX KyIbTypax. JlocTmkeHus
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TeHHON WH)KEHEPHUH U OMOTEXHOJIOTHH.
CRISPR/Cas — cucrema amanTHBHOTO WMMYHHTETa OakTepwii W apXei.
[TpakTrdaeckas padora «I'eHrble HOXHHLBI - CRISPR/Cas (MoaenmupoBanue Ha Oymare)»

I['MO. Metoasl nonyuenust ' MO. Urpa-nuckyccus «Boidrpaii rpanTt Ha co3/1aHHe

I'MO».
3. Buomexnonozuu ¢ scusomnosoocmee (8 uacos)

JlomecTHuKalys OCHOBHBIE JIOMAIlTHUE KUBOTHBIEC, COBPEMEHHBIE IKCIIEPUMEHTAX
0 JJOMECTHKAIIMU >KUBOTHBIX (JIMCHIIA, HOPKA U Ap. — SKCIEPUMEHTbl HAYYHOU HIKOJIbI
akanemuka benseBa). Jluckyccus «JlomecTukarusi, Bce JIM pAacTeHHUs] U >KUBOTHBIE,
KOTOpBIE JKUBYT PSIZIOM C YEIOBEKOM UM OJIOMAlTHUBAIOTCSI? MOXHO JM CUMUTATh
TapakaHa OJIOMAIIHECHHBIM >KUBOTHBIM 7.

CoBpeMeHHBbIE METOJIbl B >KMBOTHOBOJICTBE: TpPAHCIUIAHTAIMs HSMOPHUOHOB,
XUMEpHbIE  KUBOTHBIEC, KJIOHHUpoBaHue. IIpaktuueckas pabora «MeToauka
KJIOHUPOBaHM (MOJEIMPOBaHKE HA OyMmare).

OcHOBHBIE 0OJIE3HH KUBOTHBIX M POJIb MATOTEHHBIX MHUKPOOPTaHU3MOB H
Mapa3uToB B Pa3BUTUU 3a00JI€BaHUN TOMAIIHUX )KUBOTHBIX U OCHOBHBIX Mepax OOpHObI
C HUMH; POJIb TIOJIE3HBIX MUKPOCUMOUOHTOB B OpraHu3Me >KUBOTHBIX. [lonoxkutensHoe
1 1000YHOE (OTPHUIIATENIBHOE) BO3/IEUCTBUY aHTUOMOTHUKOB Ha OPTaHU3M B XOJI€ JICUCHUS
KUBOTHBIX; IIEIM M 3aJa4d BETEPUHAPUU. BHOTEXHOJOTHS KOPMOBBIX IpEnapaToB.
[TpakTuueckas padora «CocraBiieHUe pallioHa MUTAHUS )KUBOTHOTO, pacueT pacxojioB
Ha coaepxkaHue». MHMccnenoBatenbckas pabora «OleHKa KadecTBa MOJIOYHOMU
MPOAYKIUNY.

IIJTIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOYHOM JESTEJBbHOCTH
3aHsATHS B paMKax MPOrpamMMbl HamNpaBi€Hbl Ha OOECMEUEHUE JOCTUKEHUS
IKOJbHUKAMU  CJICOYIOUIUX JIMYHOCTHBIX, METANPEAMETHbIX U  INPEAMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB.
JIMYHOCTHBIE Pe3yJIbTAThI:

B cgpepe epasicoancroeo 6ocnumanus: TOTOBHOCTh K KOHCTPYKTUBHOMCOBMECTHOM
JNEATEIbHOCTH TMPU BBINOJHEHUHA HCCIENOBAaHUM M MPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHUMAHUIO U B3aMMOIIOMOIIIH.

B cghepe nampuomuueckozo eocnumanusi: OTHOUIEHUE K OMOJIOTHH KaK K BaXKHOU
COCTaBIISIIOIIEN KYJbTYpPbl, TOPJOCTh 32 BKJAJ POCCUHUCKUX U COBETCKUX YUYEHBIX B
pa3BUTHE MUPOBON OMOJIOTUYECKON HAYKH.

B cghepe Oyxosno-Hpaecmeennoco ocnumanus: TOTOBHOCTb  OLICHUBATh
MOBEACHUE W TOCTYIIKM C MO3WUIMK HPABCTBEHHBIX HOPM M HOPM 3KOJIOTMYECKON
KYJIbTYPbl; IOHUMaHNUE 3HAYMMOCTU HPABCTBEHHOI'O ACIEKTA JESITEIbHOCTH YEJIOBEKA B
MEIUIMHE U OUOJIOTUH.



B cgepe scmemuueckoco eocnumanus: TIOHMMaHHWE pOJIM  OMOJIOTUM B
(hOpMHUPOBAHUN ICTETUICCKOMN KYJIBTYPHI TUIHOCTH.

B cgepe uszuueckoco eocnumanus, opmuposanus Kyibmypvl 300p0o6bi U
IMOYUOHATLHO20 01A20N0AY4UsA: OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3J0pPOBBIO H
YCTaHOBKA Ha 37J0POBBIN 00pa3 ®KU3HHU (30pOBOE MUTAHUE, COOTIOCHNUE TUTUEHUICCKUX
MIpaBUIJI U HOPM, COATAaHCHPOBAHHBIN PEKUM 3aHATHHA U OTABIXA, pErYyJsipHas pu3ndeckast
AKTUBHOCTB); OCO3HAHUE MOCIEACTBUN U HEMPUATUE BPEIHBIX IPUBBIUEK (YIIOTpeOieHne
QJIKOTOJIs, HAapKOTUKOB, KypeHHE) U UHBIX (opM Bpena s (GU3HUECKOro U
NICUXMYECKOTO 3JI0POBbsi; COONIOZCHUE MpaBUil 0€30MaCHOCTH, B TOM YHCIIE HABBIKU
0e30macHOro MoBe/ICHUsI B MPUPOJIHON cpefie; cPOPMUPOBAHHOCTh HABBIKA PEQIICKCHUH,
yIpaBlieHHE COOCTBEHHBIM AMOIMOHATBHBIM COCTOSIHUEM.

B cghepe mpyooeoeo eocnumanus; akTUBHOE y4acCTHE B PEIIEHUU MPAKTUYECKUX
3a7a4 (B paMKax CEMbH, IIKOJbI, TOpPoJia, Kpasi) OMOJIOTHYECKOM U HSKOJIOTHYECKOU
HaIPaBJICHHOCTH, WHTEPEC K MPAKTUYECKOMY H3YYEHHUIO Mpodeccuil, CBSI3aHHBIX C
OMOJIOTHEH.

B cgepe sKxonocuueckoco eocnumanus: OpUEHTAllMd HAa TNPUMEHEHUE
OMOJIOTUYECKUX 3HAHUM TIPU PEIICHUHU 33]1a4 B 00JIACTH OKPY’KAIOIIEH Cpe/ibl; 0COZHAHUE
AKOJIOTMYECKUX MPOOJIEM U IMyTeH UX PEIICHHUS; TOTOBHOCTh K YY4aCTHUIO B TPAKTUYECKON
NEATEIbHOCTH 3KOJOTHYECKON HAITPABJICHHOCTH.

B cgpepe nonumanus yennocmu Hayuno2o no3HaHus: OpUEHTAINS HACOBPEMEHHYIO
CUCTEMY HAay4YHBIX MpPEJACTAaBICHUN 00 OCHOBHBIX OHMOJOTMYECKUX 3aKOHOMEPHOCTSIX,
B3aMMOCBS35IX YEJIOBEKA C MPUPOJAHOM M COLMAIBHOW CPENOM; MOHUMAHHUE POJIU
OMONOTHYECKON HAyKW B (DOPMUPOBAHUHU HAYYHOTO MUPOBO33PEHUS; Pa3BUTHE HAYYHOU
M0003HATETFHOCTH, HHTEpeca K OMOJIOTMYECKON HayKe, HaBBIKOB HCCIEI0BATEIIbCKOM
NEATETbHOCTH.

B cgepe adanmayuu x usmeHAOWUMC YCIOBUAM COYUATLHOU U NPUPOOHOU
cpeodvl. aJieKBaTHas OICHKAa M3MEHSAIOIIMXCA YCJIOBUH; TMPUHATHE  PEIICHUs
(vHAMBUAYaJIbHOE, B TPYMIE) B H3MEHSIONIMXCS YCIOBUSX HAa OCHOBAaHUHM aHaM3a
Oononornyeckoi nHGOpMaIMY; TUIAHUPOBAHUE  JICHCTBUHA B HOBOM  CHTYyaIluu
Ha OCHOBAHHH 3HAHUHN OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHbIe pe3yJbTaThl:
B cghepe osnaoenus ynusepcanbrvimu yueOHbIMU NO3HABAMENbHHIMU OCUCTBUIMU.
ba3oBkI€ JOrMYecKue JCUCTBUSI:
® BBISABIATh M XapaKTEPU30BaTh CYIIECTBCHHBIC TMPU3HAKKA OHOJIOTHYECCKUX
00BEKTOB (SIBJICHUI);

® YCTaHABJIMBATh CYIIECTBEHHBIH TPU3HAK KiIacCU(UKAIUK OHOJOTHUECKUX
00BEKTOB (SIBIICHUI, TPOIIECCOB), OCHOBAaHWS Il OOOOIICHUS W CpPaBHEHUS,
KPUTEPHUH NPOBOJIUMOTO aHAIN3A;



C y4€TOM MPEUIOKEHHON OMOJOTUYECKON 3a/1aud BBISIBISITH 3aKOHOMEPHOCTH U
IPOTUBOpPEUMs] B paccMaTpuBaeMbIX (akTax W HaONIOJCHMSX; Mpejaratb
KPUTEPUHU JIJIS1 BHISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUUIA;

BBISIBIISATh  A€PUIUTHL WMH(OpMAIMU, [aHHBIX, HEOOXOAMMBIX [UJISl pelICHUs
MIOCTABJICHHOW 3a7a4H;

BBISIBIIATh TIPUYMHHO-CJICACTBEHHBIC CBSI3W TP HM3YyYCHUH OHOJIOTHYCCKUX
SIBJICHUW W TIPOLIECCOB; JAENaTh BBIBOABI C HCIOJb30BAHUEM JACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 0 aHAIOTuH, (GopMyIUpoBaTh
TUIIOTE3bl O B3aUMOCBSI3AX;

CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pelIeHHs] yueOHOM OMOJOrHYecKor 3aaauu
(cpaBHMBATh HECKOJIHPKO BApUAHTOB PEIICHHUS, BEIOMPATh HAUOOJEEe MOIXO AU
C YU4E€TOM CaMOCTOSATENILHO BBIJICJICHHBIX KPUTEPHUEB).

bazoBbIe HCCIEIOBATEILCKUE ACHUCTBUS:

UCIIOJIb30BaTh BOIIPOCHI KaK UCCIIE0OBATEIbCKUN HHCTPYMEHT IIO3HAHMS;
(GopMyIupoBaTh BONPOCHL, (UKCHUPYIOLIME pa3pblB MEXKIY pEalbHbIM U
JKEJIaTeIbHBIM  COCTOSIHUEM  CHUTyalluM, OOBEKTa, U  CAMOCTOSTEIbHO
YCTaHaBJIMBATh HCKOMOE U JTAHHOE;

dbopmupoBaTh  TUNOTE3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKICHUH,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

MIPOBOJIUTH IO CAMOCTOSITEIBHO COCTABIEHHOMY IJIaHY HAOJ0/IEHNE, HECTOKHBIN
OMOJIOTMYECKUN SKCIIEPUMEHT, HEOOJIBLIOE MCCIEIOBAaHUE MO YCTaHOBIICHUIO
0COOEHHOCTEN Onoornueckoro o0bekTa (mpouecca) H3y4eHus,
NPUYUHHO-CJIE/ICTBEHHBIX CBSI3€M M 3aBHCHUMOCTEH OHOJIOTUYECKUX OOBEKTOB
MEXK]Ty COOOM;

OIICHMBATh HAa MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(MOPMAIINIO, TIOJYYCHHYIO B
X0JI€ HaOTIOICHUS U DKCTIEPUMEHTA;

CaMOCTOSITeNIbHO (popMynupoBaTh O00O0OIIEHHST W BBIBOJBI 1O pe3yJibTaTaM
MPOBEAEHHOTO HAOIOJCHUS, SKCIIEPUMEHTA, BIIAJIETh MHCTPYMEHTAMH OICHKH
JIOCTOBEPHOCTH TOJYyYEHHBIX BHIBOJIOB 1 000OIICHUH;

IIPOTHO3UPOBATh BO3MOYKHOE TalIbHEHIIIee pa3BUTHE OMOJIOTHICCKUX IMPOIIECCOB U
WX TIOCIICJICTBUS B AHAJIOTUYHBIX WJIM CXOJIHBIX CHUTYaIlUAX, & TAKKE BBIIBUTAThH
MPEANOIOKEHUS 00 MX PA3BUTUH B HOBBIX YCJIIOBHSIX U KOHTEKCTAX.

Pabora ¢ nuadopmaimei:

MPUMEHSTh Pa3IMYHbIC METO/IbI, HHCTPYMEHTHI M 3aIPOCHI TIPH TTOMCKE M 0TOOpE
Ovoyornyeckoll HWH(POPMAIlMM WM JIAHHBIX W3 HCTOYHHUKOB C YYETOM
MPEIOKCHHON yueOHOM OMOIOTHYECKOM 3a1a4H;

BBIOWpATh,  AHAIM3UPOBATh, CUCTEMATU3MPOBATH W  HUHTEPIPETHPOBATH
OMOJIOTHYECKYIO0 MH(POPMAITHIO Pa3IMIHBIX BUIOB M (POPM IIPEICTABIICHHUS,
HaXOJIUTh CXO/JHBIC apPTYMEHTHI (TTOATBEPKIAIOIIUE WU OTIPOBEPraroNIiue OJHY U
Ty K€ UJCI0, BEPCHUIO) B PA3TMYHBIX HHPOPMAIMOHHBIX NCTOYHHUKAX;
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CaMOCTOSITENILHO BEIOMPATh ONTUMAIIbHYIO (OpMY TIpeICTaBICHUS HHPOPMAIIUU U
WJUTIOCTPUPOBATH PENIaeMbIe 3a]]a4l HECJIOKHBIMU CXeMaMHU, AuarpaMMaMu, HHOM
rpadKoi U X KOMOMHAITUSMU;

OIICHWBAaTh HAAE&KHOCTh OMOJOTHYECKOW WH(POpPMAIMH TIO0  KPUTEPHSIM,
NPEI0KCHHBIM YUUTEIIEM I CHOPMYIUPOBAHHBIM CaMOCTOSITEIIHLHO;
3allOMUHATh U CUCTEMAaTHU3HPOBATh OMOJIOTHIECKYIO0 HH(OPMAIIHIO.

B chepe osraoenus ynusepcanibhvimu yueOHbIMU KOMMYHUKAMUSHLIMU OeUCMEUIMU
OO6mienue:

BOCIPUHUMATH U (POPMYIIMPOBATH CY)KJIEHUS, BBIpaXXKaTh IMOIIMHU B MIpoLIECce
BBIINOJIHEHUS TPAKTUUECKHUX U JJAOOPaTOPHBIX padoT;

BbIpaxaTh ce0s1 (CBOIO TOUKY 3PEHHUSI) B YCTHBIX U MMCbMEHHBIX TEKCTaX;
pacno3HaBaTh HeBepOaJdbHbIE CpEACTBA OOILIECHHS, IOHMMAaTh 3HAYECHHE
COLIMAIBHBIX 3HAaKOB, 3HaTh W pPACHO3HABATh MPEANOCHUIKA KOH(IMKTHBIX
CUTYyallull U CMATYaTh KOH(MIMKTHL, BECTU IIEPErOBOPHI;

NOHUMAaTh HAMEPEHUsI [JPYIHMX, HPOSBILSATh YBAXKUTEIBHOE OTHOIIECHHE K
co0eceTHUKY U B KOPPEKTHOU (popme (GOopMyIHpOBATH CBOU BO3PAKEHUS;

B XOJI€ IMajora U/uiu AUCKYCCUU 3aJ]aBaTh BOIIPOCHI TI0 CYLIECTBY 00CYX’aaeMOn
OMOJIOTUYECKOM TEeMbl M BBICKA3blBaThb WJEH, HAIEICHHbIE Ha pEIICHUE
OMOJIOrMYeCcKOM 3a7jauu U MOAAep KaHue OJIaroenaTeaIbHOCTH OOIICHNUS;
CONOCTAaBIIATh CBOM CYXICHUSA C CYXICHUSMHU JPYTUX YYaCTHUKOB JUAJIOra,
OoOHapyKUBaTh Pa3INYUs U CXOJCTBO MO3UIUI;

nyOJIMYHO TPEJCTaBISTh PE3YJIbTaThl BBIIOJIHEHHOTO OMOJOTHYECKOrO OIbITa
(3KCTIepUMeEHTa, UCCIIeI0BaHUs, IPOEKTA);

CaMOCTOSTENIbHO BBIOMpATh POpMAT BBICTYIJIEHHUS C YUETOM 3a]1a4 MPE3CHTALIMH U
OCOOCHHOCTEM ayAMTOPUM U B COOTBETCTBUUM C HHUM COCTaBJSATh YCTHBIE U
IIMCbMEHHBIE TEKCTBI C UCIIOJIb30BaHNEM WIITIOCTPATUBHBIX MAaTEPUAIIOB.

CoBMecTHAas IeITEILHOCTD (COTPYIHUYECTBO):

MOHUMAaTh M WCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM U WHIWBUIYAIbHOU
paboOThI MPU PEIICHUH KOHKPETHOW OHMOJIOTHMYECKON IMpoOJIeMbl, 000CHOBBIBATH
HEO0OXOAMMOCTh MPUMEHEHHs TPYNIOBBIX (HOPM B3aMMOJICUCTBUS TIPHU PEIICHUN
MOCTaBJICHHOW y4eOHOM 3a1a4H;

IPUHUMATH 11€]1b COBMECTHOM JIESITEIIBHOCTH, KOJUIGKTUBHO CTPOUTH JCHCTBUS 11O
e€ JOCTIKEHHUIO: PACIpeesaTh PO, JOTOBapUBAThCS, 00CYKIaTh MPOIECC U
pe3ynbTaT COBMECTHON paboTHI;

yMeTh 00001IaTh MHEHHS HECKOJBKUX JIIOJCH, TMPOSIBISITH TOTOBHOCTH
PYKOBOJIUTB, BBITIOJIHATH MIOPYYEHUS, TTOTUNHSATHCS;

MJIAHUPOBATh OPTAHU3AIMIO COBMECTHOW pabOThI, OMpENENSITh CBOIO POJb (C
Y4ETOM OPEANOYTEHHI M BO3MOXKHOCTEM BCEX YYACTHUKOB B3aUMOJICHCTBHS),
pacnpenensiaTh 3aJaud MEX]y WICHaMH KOMAaHbl, y4acTBOBaTh B TI'PYIIOBBIX
dopmax paboTsl (0OCykIeHMs, 0OMEH MHEHUSIMHU, MO3TOBBIC IIITYPMbI U UHBIE);
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BBITIOJIHATH CBOIO YaCTh pa0OThI, TOCTUTaTh KAYECTBEHHOI'O pe3yJIbTaTa 10 CBOEMY
HAMNPaBJICHUIO U KOOPJIUHUPOBATH CBOU JCUCTBHUSI C IPYTMMU WICHAMH KOMAH/bI;
OLICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
CaMOCTOSATENbHO  CHOPMYJIUPOBAHHBIM  YYaCTHUKAMHU  B3aUMOJICHCTBUS;
CpPaBHUBATh PE3YJIbTATHI C HCXOJAHOM 33/1a4€H M BKJIA] KaXJ0TO YJIECHA KOMAaH/IbI B
JOCTH)KEHUE PEe3yJbTaTOB, pa3leisaTh c(epy OTBETCTBEHHOCTH M MPOSBISTH
TOTOBHOCTB K MPEIOCTABJICHHUIO OTYETA MEPE TPYIIION;

OBJIaJICTh CHUCTEMOW YHUBEPCAJIBHBIX KOMMYHHUKATUBHBIX JCHCTBUN, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COIUATBLHBIX HABBIKOB M AMOITMOHAIBHOTO
MHTEJUIEKTA [IKOJIbHUKOB.

B ciepe oenadenus ynugepcanvHoiMu yUeOHbIMU PeYIISIMUBHLIMU OeUCTNEUMU.
CaMooprasu3anus:

BBISIBIISITh TIPOOJIEMBI JJISI PEIICHHS B JKU3HEHHBIX M YYEOHBIX CHUTyaIlUsX,
HCITONTB3Ys OMOJIOTHICCKIC 3HAHMS;

OPUEHTHUPOBATHLCS B PA3IMYHBIX MOX0/aX MPUHATHUS pelIeHUH (MHIUBUIYyaTbHOE,
MIPUHATHE PEIICHUS B TPYIIIS, IPUHITHE PEIICHUHN TPYIIION );

CaMOCTOSITEITbHO COCTABJIATh QITOPUTM peIIeHUs 3adadd (WM €ro 4YacTh),
BBIOMpATh CMOco0 pelmieHus y4eOHOW OHOJOTHYECKOM 3ajadu ¢ y4E€ToM
AMCIOIINXCS PECYpCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
npeajiaraeMble BApUAHThI pEIICHUM;

COCTAaBJISITh TUIAaH JEWCTBMM (TJIaH pealu3alii HaMEYeHHOTo aJlropuTMa
pelieHus), KOPPEKTUPOBATh MPEJIOKEHHBIN afOPUTM C YYETOM TOTYyUYCHHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 U3ydyaeMOM OMOJIOTUYECKOM 00BEKTE;

JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIB (pediekcust):

BJIQJIETh CIIOCOOAMH CaMOKOHTPOJISI, CAMOMOTHBAIUU U pedIIeKCHH;

JaBaTh aJIeKBaTHYIO OLIEHKY CUTYAIlMH U MIpeAiarath IUiaH e€ N3MEHEeHHS,
YUUTHIBATh KOHTEKCT U MPEABUICTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPHU
perieHny  y4eOHOW OMOJIOTMUECKOW 3a/Jadud, aJanTHpOBaTh pEIICHHE K
MEHSIOIIMCS 00CTOSATEIHCTBAM;

OOBSACHSTh IPUYUHBI JOCTIKCHUS (HETOCTUKEHUS) PE3yIbTaTOB JESATEIHHOCTH,
JaBaTh OIICHKY NPUOOPETEHHOMY OIBITY, YMETh HaXOAWTh IO3UTHBHOE B
IIPOU3OLIEAIIEN CUTYaLIUU;

BHOCUTh KOPPEKTHUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITCIIBCTB,
WU3MCHMBIIMXCS CUTYaIlUi, YCTAHOBJICHHBIX OIMMOOK, BO3HUKIIHNX TPYIHOCTEH;
OILICHMBATh COOTBETCTBUE PE3yJIbTaTa eI U YCIOBHUIM.

3MOHHOHEU'II>HI)II>1 HHTCJJICKT.

pasiimiarb, HAa3bIBaTb MW YIIPABJIATH CcOOCTBEHHBIMH SMOIIMAIMHU U JSMOLUSIMHU
APYIHuXx;
BBIABJIAATD U aHAJIM3UPOBATD ITPHUYHUHBL 3MOL[PII>1;
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® CTaBUTH ce0d Ha MECTO APYroro 4ejaoBeKa, HOHUMAaTh MOTUBBI U HAMEPEHUS
ApYroro,

® PEryJaupoBaTh Crioco0 BHIPAXKEHHS YMOLIUH.

o [Ipunsarue cebs u Apyrux;

® (OCO3HAaHHO OTHOCHUTBCS K APYTOMY YEJIOBEKY, €0 MHEHUIO;

® [IpU3HABAaTh CBOE MPABO HA OLIMOKY M TaKOE ke MPaBO JPYroro;

® OTKPBITOCTb CEO€ U JPYTHUM;

® (0CO3HaBATh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

® OBJAJETh CUCTEMON YHUBEPCAIbHBIX YUEOHBIX PETYISATUBHBIX JIE€HCTBUIA, KOTOPAS
oOecrieunBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
MO3UIIMSA JIMYHOCTH), W >KU3HEHHBIX HABBIKOB JIMYHOCTH (yIpaBiieHHus coO0Oii,
CaMOJIMCLMIUIMHBI, YCTOMYUBOTO MOBEICHHUS ).

IIpeaMeTHbIE pe3yabTaThl OCBOCHUS MPOTPAMMBI
B no3naBatenbHOM (MHTEIUIEKTYaIbHOM) chepe:

— mnpuoOpeTeHue OMbITa HCIOJb30BAHUS METOJOB ECTECTBEHHBIX HAYK C IIEJIBbIO
M3y4YeHUs] OMOJOTMYECKUX OOBEKTOB, SIBIICHUM U MPOIECCOB: HAOJIOICHUE, ONMCAHUE,
MIPOBEJICHUE HECJIOXKHBIX OMBITOB M SKCIEPUMEHTOB, B TOM YHUCJE C UCIOJIb30BAHUEM
aHAJIOTOBBIX U ITU(DPOBBIX TPUOOPOB U MHCTPYMEHTOB;

— (opmupoBaHNe YMEHHS UHTETPUPOBATH 3HAHUS CO 3HAHUSAMHU U3 IPYTUX YUECOHBIX
npeaMeToB (Oroaoruu, GU3NKU, XUMUH, Teorpadun, UCTOpUHU, OOIIIECTBO3HAHUS U T. 11.);

— (¢opMupoBaHHWE YMEHUN pemaTh Y4yeOHbIE 3aJa4yd  E€CTEeCTBEHHO-HAYyYHOTO
coliep KaHusl, BBISIBIISITh MPUYUHHO-CIICACTBEHHBIE CBSI3H, MIPOBOIUTH KAYECTBEHHBIC U
KOJIMYECTBEHHBIC PACUETHI, IeTIaTh BHIBOJIBI HA OCHOBAHUH TIOJIyY€HHBIX PE3yJIbTaTOB;

— (opmupoBaHue yMeHHS TJIAHUPOBATH YUEOHOE HMCCIIEIOBAHUE WJIM MPOCKTHYIO
paboTy C yueToM MOCTAaBJICHHOMU 11eNu: (POopMyIUpOBaTh MPOOJIEMY, TUTIOTE3Y U CTABUTh
3a/lauyd MCCIICIOBAHUs, BBHIOMPATH AJCKBAaTHO ITOCTABJICHHOW IIETM METOJbI, JENaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIEIOBAHUS WU MPOEKTHON A TEIbHOCTH;

— (¢dopMHpOBaHME WHTEpeca K YIUIYOJICHHIO E€CTECTBCHHO-HAYYHBIX 3HAHUH
(mpenmpoduibHas TOATOTOBKA U MPOheCCHOHATBHAS OPUEHTAIINS ) U BEHIOOPY ITPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIa Kak MPOQMIBHBIX MPEIMETOB Ha CTYICHU CPEIHETro
MOJTHOTO OOpa3zoBaHusl Mg Oyayiied mpodecCuOHaIbHON AeSTeIbHOCTU, B 00JIacTH
OWOJIOTHH, XWUMHUHU, MEIOUIMHBI, SKOJOTHH, TICUXOJOTHH, BETEPUHAPHUH, CEIHCKOTO
XO35MCTBA;

— BIAJeHUE HaBbIKaMu paboThl ¢ uH(OpMaIueld eCTECTBEHHO-HAYYHOTO
COJIep>KaHMs, MPEJCTABICHHOW B pa3HOl popme (B BUIE TEKCTa, TAOJUYHBIX JAaHHBIX,
cxeMm, TpadWKOB, JauarpaMm, Mojeiel, HW300paKEeHHI), KPUTHYECKOTO aHajIu3a
WH(}OPMAITUHU U OLIEHKH €€ JIOCTOBEPHOCTH;

— YMEHHE HUHTErpUPOBATh 3HAHUSA CO 3HAHUSAMHU JAPYTUX YYE€OHBIX MPEAMETOB;

13



UHTEpEC K YrIayOJICHUI0 €CTECTBEHHO-HAYYHBIX 3HAHUNW W BBIOOPY MPEAMETOB
€CTEeCTBEHHO-HAYYHOr'0 IMKJIAa KakK MPOGUIbHBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpaszoBanusa s Oyayiield MNpodecCHOHANIBHOM ACATEILHOCTH B 00JacTH
OWonoTuy, , XWMHH, MEIWIMHBI, DKOJOTHH, BETEPUHAPHUH, CEIHCKOTO XO35WCTBA,
MUIIEBON TIPOMBIIIUICHHOCTH, TICUXOJIOTHMH, WCKYCCTBA, CIOpTAa - HWMETh YETKHE
MIPEACTABICHUSI O MAaTEPUATMCTHYCCKOW CYITHOCTH TEHOMOB JKHBBIX OPraHU3MOB H
PEryJIALUIO UX pabOThI;

— 3HaHME OCHOBHBIX (haKTOPOB OKPY’KAIOIIEH CpeJibl, BIUAIONIMX Ha pa3BUTHE U
CYIIIECTBOBAHKE KUBBIX OPTAHU3MOB, QIANTAINKA K (JaKTOpaM OKPYKAIOIICH CPeIbl;

— 3HAHHE OCHOBHBIX MOJXOJ0B OMOTEXHOJIOTHH, HCIOJIb30BAaHUS €€ JOCTHKEHUH B
COBPEMEHHOM KU3HU YeJIOBEKa, 0COOCHHOCTH HMCIIOIB30BAHMS KUBBIX OPTaHU3MOB JIJIS
MIPOU3BOICTBEHHBIX HYK/I YCIIOBEKA;

— 3HAHHWE OCHOBHBIX IMOJIXOJI0B CEICKIINU U OMOTEXHOJOTHH KYJIbTYPHBIX PACTEHUH,
XapaKTepHU30BaTh TCHETHYECKH  MOAU(PUIIMPOBAHHBIE  PACTCHHS, OIECPUPOBATH
MOHATUSAMHU, THOpUAM3ALUs, OTAaJeHHas TUOpPUIU3aIUsi, HCKYCCTBEHHBIH OTOOD,
reTeposuc, TpanchopMalus, MyTareHe3, TeHEeTHIECKOe PeaKTUPOBaHUE;

— TIOHUMaHWE MOJICKYJIIPHBIX  MEXaHW3MOB  peali3alil  HACJICICTBEHHON
nH(OpMAITUU U YMEHHE CBOOOTHO ONIEPHPOBATH OCHOBHBIMH MTOHATUSIMHU MOJICKYJIIPHOM
OMOJIOTHH U €€ COBPEMEHHBIX HaIlpaBJIEeHUN — I¢HOMHUKH, METareHOMHUKH, ITPOTCOMUKH;

— 3HaAHWE OCHOBHBIX 3a00JICBaHHI YEIOBEKA, MEXaHU3MOB MX Pa3BUTHS, CITOCOOAX
X IUArHOCTHKH U JICUECHUS,;

— (¢opMupoBaHUE YMEHHS HCIOJIb30BATh MOHITUWHBIN anmapar ¥ CUMBOJIMYECKUN
SI3bIK TEHETHKH, TPAMOTHOE NPUMEHEHHE HAyYHbIX TEPMHUHOB, TIOHSITHH, TEOPHU,
3aKOHOB ISl OOBSCHEHHMS HaOJIOAaeMbIX OOBEKTOB, SBJICHHH U MPOIIECCOB,
MO3BOJISIONINX 3aJI0KUTh (QYHIAaMEHT HAyYHOTO MUPOBO33PEHUSI.

B 1ieHHOCTHO-OpUEHTalMOHHOM cdepe:

— 3HAHWEe, YTO TNPUMEHEHHE COBPEMEHHBIX TEXHOJOTUN MOJEKYJISPHONH OHOJIOTHH
MO3BOJISIET YCIHENTHO pelIaTh TaKhe 3JI000HEBHbIE TMPOOJIEMBl, Kak OXpaHa
OKpY’KaroIen cpeibl, COXpaHEHHUE 370POBbhsI UEJIOBEKa, KOHTPOJIb U BOCCTAHOBJICHHE
HKOCHCTEM.
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TEMATHYECKOE IINTAHUPOBAHHUE

Tembl

OcHOBHOe coaepxkaHue

JlesATeJIbHOCTD
IIKOJIbHUKOB

7 kaacc (34 4)

Tema 1.
BbuorexHoJsiorus

(41)

[ToHsTHE OMOTEXHOJIOTHH.
3adeM 4YelnoBeKy
OMOTEXHOJIOTHH, B YEM HX
MIPEUMYIIECTBO TIEPe
XAMUYECKUM CHHTE30M.
OcHOBHBIE OMOOOBEKTHI
OMOTEXHOIOTHU:
IIPOMBIIIIJICHHBIS
MHUKPOOPTaHU3MBI, KJIICTKH 1
TKaHU PaCTEHUM, )KUBOTHBIX U
YyesIoBeKa, OMOKaTaIu3aTOPhI.
CoIpbe 1151 OMOCUHTE3A U
OIICHKA €ro OMOJOTHYECKOM
neHHoct. OCHOBHEIE
HMCTOYHHKH YTJIepoa, a30Ta,
dbocdopa, MUKPOITIEMEHTOB.
HccnenoBanne HOBEBIX
HMCTOYHHUKOB CBIPhS (BKITFOUASI
BOITPOCHI €T0 TIPEABAPHUTEITLHOMN
00paboTKH), pa3paboTKa HOBBIX
MUTATEJIbHBIX CPEJI, B TOM
YHCJIE BKITFOYAIOIINX
OMOCTUMYJISITOPHI U JPYTHe
AJIEMEHTHI YIPABJICHUS U
OTNITUMH3AIIMH TTPOIECCOB
onocuHTe3a. MeTobl
OIITUMH3AIMH MTUTATEIBHBIX
cpen.

[IpakTrueckas padora
«ITpumepsr IPUMCHECHUS
OHMOJIOTHYECKUX OOBEKTOB B
TBOCH JKU3HMN.

Tema 2.
Muxkpo0OuoJiorus
(12 v)

[TomoxxeHne NpPoOKapuoOTOB B
CHUCTEME OPTaHMYECKOTO0 MHpa.
Crpoenue OaKTepuaNbHOU
KJIETKH. Knaccudukanuys
OakTepuil. Mopdomnorus
6axrepuil. [IpocThie U Cl1OKHBIC
METO/IbI OKpaImBaHUs
OakTepuid. Du3noNI0TUs
OakTepuii: MUTAaHUE, NBIXaHUE,
pocT u pa3sMHOKEHUE.
3HAKOMCTBO C JOMEHOM ApXeu
(?KCcTpeMODMIBHOCTB,

[IpakTuka. JJabopaTopHas
pabota «DUKCUPOBAHHBIC
npenapartbl OaKTEPHil.
Onpenenenue Gopmbl
MPEJIOKEHHBIX KYJIBTYP
MUKPOOPTaHU3MOB,
VICTIOJIB3YS IIPOCTOU METOL
OKPaCKm.

JlabopaTtopHas pabota
«Ornpenenenue Tuna
KJIETOYHOU CTEHKHU
METOJ/IOM OKpallluBaHUs
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OCOOCHHOCTH CTPOCHHS KIJIETKH).
MOJIOYHOKHCIIOE U CIHPTOBOE
opoxxenue. DotoTpodHBIE WU
XEeMOTpO(HBIE OAKTEPHH.

Kunernueckoe OITMCaHue
npoiiecca pocTta
MHUKPOOPTAaHU3MOB.
OKCIOHEHIIHAJIbHAS MOJIC/Ib
pocrTa. Kuneruka rudenu
MHUKpPOOPTAaHU3MOB.

[Tatorennsle Oaktepuu. YymHas
najioyka W 4YepHas CMEpTh,
00TynIu3M, CTOJIOHSIK,
TyOepkyne3. Mctopus GopbObI ¢
OakTeprabHBIMU UH(PEKIUSIMH.
Boiina 0eckoHEeYHOCTH:

AHTUOMOTUKHU MPOTUB OAKTEPUH.

MexaHu3Mbl JNEUCTBUN
aHTUOMOTUKOB. MeXKiIeTouHas
KOMMYHUKAIUs OakTepuil.
UyscTBO KBOpyMa. IIpumMenenue
OakTepuii YEJIOBEKOM.
Kunernueckoe OITMCaHUE
OnocuHTE3a IPOIYKTOB

MHUKpOOpranusmamu. bakrepuu,
KOTOpPBIE MOTYT pa3iaraTh
IJ1aCTUK. MUKpPOOPTraHU3MBbI B
arpoOMOTEXHOJIOTHUH.
HckyccTBeHHBIE acconranuu

pacTEeHH C MUKPOOPTraHU3MaMH

no ['pamy» (mpu Hanuuuu
peaktuBoB). JlabopaTopHas
pabota

«lIpurorosnenne
PYKA3HEHHBIX
penaparoB
MOJIOYHOKHCJIBIX
OakTepuin».
JlabopaTopHas pabota
«IToceB cmbIBa ¢ pyk Ha
yamku [letpwuy.
JlabopaTtopHas pabota
«Bblenenue yncTon
KyJbTYPhI OaKTEpUH.
Meton pa3BencHUN.
MeTtoa uCTOMArOIETO
HITPUXA.

Jlabopatopnas pabota
«Mopdonoruueckas
XapaKkTepUCTUKA
BBIIEJIEHHON YUCTOU
KYJbTYPBI:
XapaKkTepUCTUKA
KOJIOHHH, (popma
OakTepuil, TUII

KJIETOYHOU CTEHKN.
JlabopaTopHas pabota
«CpaBHeHnue pocra
MUKpPOOPTaHU3MOB Ha
yarike 0e3 u C
n00aBJIECHUEM aHTUOUOTUKOBY.
Uccnenosarensckas
pabota «Ilouck
MUKPOOPTaHU3MOB
o0Jagaronmx
AHTArOHUCTUYECKOMN
AKTUBHOCTHIOY.
Uccnenosarenbckas
paboTta «Brinenenue
MOJIOYHOKHCIIBIX
OakTepuii, UCCIIEIOBAHUE UX
AKTUBHOCTU.
UccnenoBarenbckas padbota
«Brinenenue 6akrepuit
MOJIE3HBIX JIJI PACTEHUID.

Tema 3.
Bupycoaorus (6 1)

IlonoxeHue BUPyCOB B CUCTEME
OpraHU4eCcKOro Mupa.
CTpykTypa U XUMHUYECKUI

[IpocMOTp TOKYMEHTAIBHOTO
¢unbMa o BUpycax.
[TpakTuueckas pabora.
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COCTaB BUPYCOB.
Knaccudukanus Bupycos.
Penpoaykiust BUpycoB.
Bupycs - Bo30OyauTenu
MH(EKIMOHHBIX 00JIe3HEH.
OHKOBHPYCBHI.
baktepuodaru: ctpoenue,
CBOMCTBA,
buonornueckue
O0pBOBI C BHUpYyCaMHU.

IPUMEHEHUE.
METO/IbI

«Meton pa3BenCHUIN.
[IpakTrueckas padora.
«TurpoBanue

OaxTepruodarony.

Tema 4.
Pa3paborka
NMPOEKTA M0 OTHOM
u3 TeM Kypca (12 v)

3ammuTa npoekTa

8 kaacc (34 4)
Tema 1. | HacmencrBenHocTs u [IpakTuueckas pabora
W3MEHYUBOCTh — OCHOBHBIC
Haciencrsennas N «MoaupuKanuoHHas
uandopmamusa (8 a CBOHUCTBA KUBBIX
(opmaumst (8 ) U3MEHYUBOCTD (TUCTBA,
OpTaHU3MOB.
N3MEHYNBOCTD. Butbl UTOJIKU C OJTHOTO JIEpEBA)».
M3MEHYHBOCTH. [TpakTuyeckas padora
'en—matepuanbHbli «[eH — MHCTPYKLHS 110 cOOpKe
HOCUTEIb
KIeTku (Ha Oucepe Wi
HACJIECTBEHHOCTH u
KOHCTPYKTOPE)».
U3MEHYUBOCTHU.
HyknenHoBplE  KHMCIOTBHI. IIpakruyeckas padboTa
Jloxanuzanuus «Mytauuss Ha OyTepbOpose

F€HETUYECKOro MaTepuasa
B KJIETKE. JleJeHue KIeTOoK.
Permukanus JIHK. OcHoBHast

Iorma MOJIEKYJISIPHON
ouonoruu.  TpaHCKpUNUUSL.
Tpaucisnus.

Myranumu.

(JroGoit 00BEKT n3
npenpiaymed  paboTel, Te
U3MCHECHHE WHCTPYKITUU
npuBeACT K  HM3MEHEHUIO

BHEIIHETO BUJIA

00BEKTA)».

Tema 2. I'eHHas
HHKeHepusi "
ouorexHosornu (8

4)

OCHOBBI TEHHOM
UH)XeHepuu. Bekropa.
Cnemuduyaeckue

(bepMeHTHI OaKTEepHiA.
bHOTEXHOJIOTHH TPOLYKIIMH
O€JIKOB B OaKTEPHATBHBIX
KyJbTypax. JlocTrxkenus
IT€HHON MH)KEHEPHUH U

[TpakTuueckas paborta
«OHJOHYKIICa3bl PECTPHUKITAN
(paboTa ¢ HyKJICOTHUTHBIMU
MOCJICIOBATEILHOCTSIMIHA
Oymare)y.

[IpakTuueckas paborta
«]'eHHBIE HOKHUIIHI -

CRISPR/Cas
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OMOTEXHOJIOTHUH.
CRISPR/Cas — cHUCTEMA

aJanTUBHOTO MMMYHHTETA
Oaktepuit u apxeit. I'MO.
Mertoas! nosyuenust ' MO.

(MoJenMpoBaHKe HA
Oymare)y.

Urpa-guckyccus:

«Bpurpan rpaHT HacoO3/1aHUE
I'MOp».

Tema 3.
buorexHosoruu B
KHBOTHOBOJCTBe (8

1)

JlomecTukaius OCHOBHBIX
JIOMAIITHUX KUBOTHBIX
COBPEMEHHBIC IKCTIEPUMEHTHI
10 JJOMECTHKAI[UH KMBOTHBIX
(Jiucuia, HOpKa U JIp. —
AKCIIEPUMEHTHI HAYYHOU
IIIKOJIBI aKajieMuka bernsena).
CoBpeMeHHbIE METOIbI B
’KHUBOTHOBO/ICTBE:
TpaHCIIAHTAIMSA YMOPHOHOB,
XUMEPHBIE KUBOTHEIE,
KJIOHHPOBaHHUE.

OcHOBHEBIE 00JIC3HHU KUBOTHBIX
¥ POJIb TATOTEHHBIX
MHUKpPOOPTaHU3MOB H
Mapa3uToOB B Pa3BUTHH
3a001eBaHMUi JOMAIIIHUX
KUBOTHBIX M OCHOBHBIX Mepax
O00pBOBI C HUMU; POJIb
MOJIE3HBIX MUKPOCUMOHOHTOB B
OpraHu3Me KUBOTHBIX.
[TonoxxutenpbHOE ¥ MOOOYHOE
(oTpHuIIaTEeNIBPHOE) BO3ACHCTBUH
aHTHUOMOTHUKOB Ha OPraHU3M B
XOJIC JICUCHUS )KUBOTHBIX, 1IN
U 3a7a49u

BETEpUHAPUHU. bHOTEXHONOTUs
KOPMOBBIX IPENapaToB.

Juckyceus
«JloMecTukarus, Bce 1
pacTeHUs U KUBOTHBIE,
KOTOPBIE )KUBYT PSAIOM C
YEJI0BEKOM UM
OJIOMAIIIHUBAKOTCS ?
MOXHO 1 CUUTaTh
TapakaHa

0JIOMAIIIHEHHBIM
JKUBOTHBIM?».
[IpakTuueckas paborta
«MeTtoaguka

KJIOHUPOBAHUS
(MozenupoBaHue Ha
Oymare).

[IpakTuueckas padora
«CocraBiieHue paloHa
MUTaHUS )KUBOTHOTO, PacyeT
pacxo/i0B Ha COJICPIKAHUEY.

paboTta
«O11eHKa KayecTBa MOJIOYHOU
IPOTYKII.

Uccaenosarenbckas

Tema 4.
Pa3paboTka
NMPOEKTa MO0 OJHOH
u3 TeM Kypca (10 1)

3ammTa nIpoeKTa

Hroro 68 yacos
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