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HOACHUTEJIBHAA 3AIINCKA

AKTYaJIbHOCTh M HA3HAYeHHe MPOrpaMMBbl.

[Iporpamma pa3zpaboraHa B cOOTBETCTBUU ¢ TpeboBanusiMu DenepanbHOro
rOCYJapCTBEHHOT0 00pa3oBaTEIBLHOTO CTaHJapTa OCHOBHOTO OOIIEro oOpa3oBaHWS,
OpUEHTUpPOBaHa Ha oOOecrneuyeHue HHAMBUAYAJbHBIX MOTPEOHOCTEH OO0y4aroluXcs U
HalpaBjieHa Ha JOCTH)KEHHE IUJIAHUPYEMbIX PE3YJIbTaTOB OCBOCHUSA MPOrPaMMBbI
OCHOBHOT'O 0O0IIero o0pa3oBaHUs C y4€TOM BbIOOpa yYaCTHHUKaMU OOpa30BaTEIbHBIX
OTHOIIEHUI KypCOB BHEYPOUYHOU AESATENILHOCTH. DTO MO3BOJISIET 00ECIEUNTh €IMHCTBO
oOsi3atenbHbIX TpeboBaHuit ®I'OCBO BceM MPOCTPaHCTBE MIKOJILHOTO 00pa30BaHUs: HE
TOJILKO Ha YPOKE, HO U 32 €ro MpeeIaMH.

AKTyallbHOCTh ~ peajiu3allid  JTaHHOW  MporpamMMmbl  OOyCJIOBJIEHa  caMoOU
0COOEHHOCTBIO MTPOEKTHO-UCCIEA0BATENIBCKOM AESITEIbHOCTH. JTa NeATEIBHOCTD JIEKUT
B OCHOBE T03HABATEILHOTO MHTEpeca peOeHKa, SBIETCS 3aJ10rOM YMEHHUS IUIAHUPOBATh
Mo0bIe ACMCTBYS U BaXKHBIM YCJIOBUEM YCIICUTHOM peanu3anuu uzaeil. Jlroopie n3MeHeHus
COBPEMEHHOI'0 OOIEeCTBa CBS3aHbl C NPOEKTAMH U MCCIEIOBAaHUSIMH — B HayKe,
TBOpUECTBE, OM3HEce, 00IIEeCTBEHHON KU3HU. [[0ATOMY Ba’KHBIM AJIEMEHTOM Pa3BUTHS
JUYHOCTU oO0yuaromierocst sBigeTcs (HOPMHPOBAHUE OCHOBHBIX HABBIKOB IMPOEKTHO-
UCCJIeI0BATEIBCKOMN S TEIIbHOCTH.

[Iporpammoii npeaycMoTpeHO (HOPMHUPOBAHHE COBPEMEHHOTO TEOPETUUYECKOTO
YpOBHS 3HAaHUW, a TaKkKe W TMPAKTUYECKOro OmbiTa paboTel C JabOpaTOPHBIM
o00OpyZOBaHUEM, OBJIAJICHUE MPUEMAMH HCCIEAOBATENBCKOW JEATEIBHOCTH. MeTobl
opraHu3anudd  00pa3oBaTeNIbHOW W HAYYHO-HCCIENOBATEIbCKON  JACSTEIbHOCTU
npenycMaTpuBaloT (GOPMHUPOBAHHE Y OOYYAIOIIMXCS HECTAaHAAPTHOTO TBOPYECKOTO
MBIIIJIEHUS, CBOOOIbI CAMOBBIPAKEHUS U UHIMBUIYAIbHOCTHU CY>KJICHU.

Jlist monHOro ydeTa MOTPEOHOCTEH yyaluxcs B MPOTpaMMe HCIOJIB3YeTCs
I GepeHINPOBaHHBIN MOJAX0J, YTO CTUMYJIUPYET Y4allerocss K YBEJIUYCHHUIO
NoTpeOHOCTH B MHMBUYaJIbHON, HHTEIUICKTYaJIbHON U IO3HABATEIbHOM J1€ATEIbHOCTH
Y Pa3BUTHUIO HAYYHO-UCCIIEA0BATEIBCKUX HAaBBIKOB. [IporpaMMa cTaHET BOCTpEOOBaHHOM
B IIEPBYIO OYEpEab IIKOJbHUKAMH, KOTOpbIE HMEIOT CTOMKHNA HHTEpeC H
COOTBETCTBYIOLYIO MOTUBALIMIO K U3YUEHUIO NIPEAMETOB €CTECTBEHHO-HAYYHOIO [IMKIIA,
€CTECTBEHHBIM HayKaM M TEXHOJIOTHSIM.

B moapocTkoBOM BO3pacTe ydaluiuecs NposBIISIIOT CBOK 3aMHTEPECOBAHHOCTD B TOM
WIM WHOM 005acTh 3HAHWW, HAYYHOM HAMpaBICHUU WU TNPOPECCHOHATBHOU
aesitensHOCTH. Takum o0Opa3oM NpoHcXonuT (HOPMHUPOBAHHME TIO3HABATEIBHOW U
po(eCCUOHATBHON COCTABISAIOLIEH JIMYHOCTH, TOMOraeT y4alemycs B ONpeaeiIeHUN
OyayLIero >KM3HEHHOT'0 IyTH U B PO ECCUOHAIBHOM BBIOOPE MOCIE OKOHYAHMSI IIKOJBI.
ITono6HOro poja 3aMHTEPECOBAHHOCTh CTUMYJIUPYET OCTOSIHHOE JKEIaHUE IIKOJIbHUKA
K MO3HaHUIO HOBOI'O, PACUIMPEHHUIO U YIiayOJEHUIO COOTBETCTBYIOUIUX 3HAHMM, U



MOJIYYCHHIO HOBBIX B TOM YHCJIC TPAKTUYCCKUX HABBIKOB, a TaKXE MOTHUBUPYET
y4aierocsi Ha npo(OopueHTaIUIO.

[Iporpamma HameneHa Ha TOMOIIL PEOCHKY B OCBOSHHWM OCHOB OpTaHM3AIlUU U
OCYIIIECTBJICHHSI COOCTBEHHOH MPOEKTHO-UCCIIEI0BATEIBCKOM NEATEIBHOCTH, a TaKKe B
MPUOOPETCHHM  HEOOXOMMMOTO  ONbITa JJIss  pabOThl  HAA  HMHIWBHIYATbHBIM
WCCJICIOBAaHUEM WJIM TPOEKTOM. [IporpaMma MOMOXET IIKOJBHHUKY B Oosiee TITyOOKOM
M3YYCHUH MHTEPECYIONIEH ero 00JacTH €CTeCTBEHHBIX HAyK, a TAKKE B MPHOOPETCHUH
BRXHBIX COIMAJIBHBIX HABBIKOB, HEOOXOIWMBIX IS MPOJYKTUBHOW COIMAIU3AINNHA U
(dbopMHUpOBaHUS TPAKIAHCKON TTO3UITUN:

— HaBBIKa CaMOCTOSITCIIBHOTO PEIICHUS aKTYaJlbHBIX HCCIICIOBATCIBCKUX WU
NPAKTHYCCKUX 3a/1ad, BKIIOYAIOMIET0 B ce0s yMEHHE BHJETh M aHAJIW3HPOBATH
npoOJIeMBbl, HYXJAIONIUECs B PpEINICHWH, YMEHHE JCTaJbHO TNpopabaTeiBaTh U
peann30BBIBAThH CIIOCOOBI PaOOTHI ¢ HUMH, YMEHHE TNIAHUPOBATH COOCTBEHHYIO Pab0Ty H
CaMOCTOSITETTLHO KOHTPOJIMPOBATH CBOE TIPOIBIKEHHUE K KEITAEMOMY pe3yiIbTary;

— HaBbIKa T'€HEPHPOBaHUS M OQOPMIICHUS COOCTBEHHBIX HJCH, OOJICUCHHUS HX B
yI0OHYIO /ISl pacripocTpaneHus GopMmy;

— - HaBBIKA YBOKUTEIHHOTO OTHOIICHUS K Yy KHM B3TJIs1aM B UM, 0()OPMIICHHBIM
B paborax JApyrux JIOJeH, IPYruX aBTOPOB — BIIAJIEIBIEB MHTEIUIEKTyaIbHOU
COOCTBEHHOCTH;

— HaBbIKa  MYOJMYHOTO  BBICTYIUIGHHS  Tiepel  OOJIbIION  ayJauTOpueH,
apryMEHTHUPOBAaHMS U OTCTAaWBAaHMS CBOEM TOYKH 3pEHHUS, OTBETOB HAa BOIPOCHI
CBEPCTHHKOB U B3POCIBIX, YOSKIEHUSI IPYTrUX B CBOEH MpaBOTE, MPOABUKEHUS CBOUX
uaeu;

— HaBblka pabOTHI CO CHENUATU3UPOBAHHBIMU KOMITBIOTEPHBIMU MPOTpaMMaMH,
7a00paTOpHBIM  000PYJOBaHUEM, TEXHUUYECKUMU YCTPOMCTBaMH, OMOJIMOTEYHBIMU
dboHIaMH W HHBIMH pecypcaMu, C KOTOPBIMH MOXET OBITh CBsi3aHa MPOEKTHO-
MCCJIeI0BATEIbCKAS NESITEIbHOCTD IIKOJIbHUKA.

Kpome Toro, pabora mKOJbHWKA HaJ MTPOEKTOM WM HWCCIEeIOBaHUEM OyaeT
CIIOCOOCTBOBATH U PA3BUTHUIO €TO aIEKBATHOW CAMOOIICHKH.

BapuaunTtsl peanu3anuu nporpaMmmsl 4 GopMbl IPOBEICHUA 3AHATHI.

JlanHasi mporpaMma paccyuTaHa Ha paboOTy €O INKOJBHUKAaMU 9-9 KJIaccos.
[legarory BaxHEee aKIEHTUPOBATh CBOE BHUMAHHUE HE CTOJILKO Ha KayeCTBE pe3ybTaTa
MPOEKTa WJIM MCCIICIOBAHMUS, CKOJIBKO Ha TOM, YTOOBI YJYAIIUNCS TIOJTydall 3HAHUS B TOM
YHCJIC W Yepe3 BBITIOJIHCHNUE MPAKTUYECKOTO 3aaHusl, JIeJIal BRIBOIbI M YMO3AKITFOUCHUS
HAa OCHOBAaHMHM CBOETO WCCIEAOBAHMS, YYWICS CpPaBHHBATh €ro pPe3yJdbTaThl C
TEOPETUUECKUM MATEPUATIOM U UCCIICIOBAHUSIMU IPYTUX IMKOJLHUKOB. Takum 00pa3om,
IITKOJIBHUK OCBOUT OCHOBBI TIPOEKTHO-UCCIIEI0BATEILCKON ACSITEIEHOCTH U TIPUOOpPETET
HABBIK KPUTUYECKOTO OTHOIIEHHUS K MaTepuay.



[Iporpamma pa3zbuTa Ha MOIAYJIH, KOTOPbIE MOTYT OBITH HCIIOJB30BaHbI JIHOO
4acTM4HO, JMO0 monHocThio. Tak wmonynp «Kak JKMBOTHBIE U pacTEHHUS
MPUCTIOCA0INBAIOTCS» (IBOJIOLMOHHASA SKOJIOTHUS) MPEAINOoaraeTcsl A U3y4eHHUs B 5
wim 6 xinacce B TeueHue ogHoro roga (34 waca B rom). Moaynb «buoTexHOIOTHS
paccuuTaH Ha 34 yJaca.

B3auMocBsa3b ¢ nporpammoi BocnutaHus. IIporpamMmma Kypca BHEYpOYHOU
NEeSATENbHOCTH pa3paboTaHa € YYETOM pPEKOMEHAAIMl MPUMEPHOW MPOrpaMMbl
BOCIIUTAHUS, YYUTHIBAET MICUXOJIOrO-IIeAarornyeckrue 0COOEHHOCTH JTaHHBIX BO3PACTHBIX
KaTteropuid. 9To MO3BOJISIET HA MPAKTUKE COECAUHUTH O0YYaIOIIyl0 M BOCHUTATEIbHYIO
JeSTENbHOCTD TeJjarora, OpUEHTUPOBATH €€ HE TOJIbKO Ha MHTEJUIEKTyallbHOE, HO U Ha
HPABCTBEHHOE, COLMAJILHOE pa3BUTHE peOeHKa. DTO MPOSBIISIETCS:

— B NPUOPUTETE JMYHOCTHBIX PE3YIbTATOB PEATU3ALMKU MPOTPAMMbl BHEYPOUYHOM
JeSTENbHOCTH, HAIIEIINX CBOE OTPAKEHHUE U KOHKPETU3AIMIO B IPUMEPHON MporpaMme
BOCIIUTaHUS;

— B BO3MOXXHOCTM KOMIUIEKTOBaHHUS Pa3HOBO3PACTHBIX TPYII JJisi OpraHu3aliu
npoOPUEHTAIIMOHHON  JESATENbHOCTA  IIKOJIBHUKOB, BOCIHUTATEIIbHOE 3HAYCHUE
KOTOPBIX OTMEYAETCS B MPUMEPHOU MporpaMMe BOCIIUTAHUS;

— B HHTEPAKTUBHBIX (OpMax 3aHATHM MAJI1 I[IKOJIbHUKOB, OOECIEUMBAIOIINX
OOJBIIYI0 HX BOBJIEYEHHOCTh B COBMECTHYIO C MEAaroroM M JpyTMMU JI€TbMU
JESITEIbHOCTh U BO3MOKHOCTh 00pa30BaHus Ha €€ OCHOBE JIETCKO-B3POCIIBIX OOIIHOCTEH,
KJIIOYEBOE 3HAYEHHE KOTOPBIX JJIi BOCIMTAaHUS IMOJYEPKUBAETCS MPUMEPHOMN
IpOrpaMMON BOCIIUTAHHUS.

Oco0enHocTH padoOTHI YUHTEIsl IO MPpOrpamMMe. 3a/1a4a YUYUTENIs] COCTOUT B TOM,
9YTOOBl  COMPOBOXKJATh Tpolecc MNpodhecCUOHATBHOW OpPUEHTAIMK  IIKOJbHUKA,
packphiBasi MOTEHIIMAT Ka)XJAO0ro 4Yepe3 BOBJICUEHHE B MHOTOOOPa3HYIO JESTEIbHOCTD,
OpraHu30BaHHYIO B pa3HbIX hopmax. [Ipu s3ToM pesynabTaToM paboThl YIUTENS B IEPBYIO
ouepelb SBISIETCS JUYHOCTHOE pa3BUTHE Yydallerocs. JIMYHOCTHBIX pe3ylbTaTOB
YUHUTETb MOXET JOCTUYb, yBIIEKas YYEHHKAa COBMECTHOM M MHTEPECHOW UM 00OMM
JeSTENbHOCTBIO,  YCTAHaBIMBasi  BO  BpeMsl  3aHATUH  JOOpOXKEIATENbHYIO,
MOIJIEPKUBAIONTY IO aTMOC(epy, HACKIIIAS 3aHATHS IIEHHOCTHBIM COJIEpKAHUEM.

[IpumepHas cxema MpoOBENEHUS 3aHITUH 10 TPOTPAMME:

1. OObBsicCHEHNE TEOPETHUECKOTO MaTepuraa 1mo TeMe.

2. TlogroroBka K SKCHEPUMEHTAIBHOMY 3aHSTHIO, OOCYXICHHE OOBEKTOB IS
MPAKTUYECKOTO 3aHATHUA.

3. IIpoBeneHne MPaKTHYECKOTO 3aHATHS — OCHOBHAS 3a/1adya OCBOCHHUE METOIOJIOTHH
JAHHOT'O SKCIIEPUMEHTA.

4. Tlo OKOHYAHUU MPEMJIOKHUTH JETSIM, KOTOpPbIE 3aWHTEPECOBAIUCH JAaHHBIM
AKCHEPUMEHTOM, PA3BUTh €TI0 B UCCIIEIOBATEIILCKUM MPOEKT.



Ji1st 3T0r0 HE0OX0IUMO 00CYAUTH OOBEKTHI, KOTOPBIE YUEHUK OyIeT
HCCIIeIOBATh, COCTABHUTH IJIAHIKCIICPUMEHTA.
5. TloMoYb yueHUKY MPOAHATU3UPOBATH PE3YIbTAThl IKCIICPUMEHTA.
OneHnuTh pe3yabTaThl MPOEKTHO-UCCIEAOBATEIBCKON NEATEIBHOCTH HIKOJIBHUKOB
MOXKHO B TMpOIIECCE 3allUThl HMH CBOMX pabOT B paMKax MIKOJbHON Hay4dHO-
MIPAKTUYECKON KOH(]EepeHITUY.



COJIEP KAHUE KYPCA BHEYPOUYHOM JEATEJBHOCTHA

Moayab «Kak :KHMBOTHbBIC U PACTCHUS NPUCIOCADINBAKTCH» (IBOJIIOLHOHHAA
KoJI0rus) 5-6 Kkiaaccol (34 yaca)

1. Mbwt uccneoyem scuevte oovexmet (6 uacos)

CBoiicTBa U CTPOEHHE >KUBBIX OPraHU3MOB (CTpoeHHE KJIeTKH). Bum, ocodb —
OpraHu3M Kak eJuHas cuctema. Ananrtauuu (mpucrnocodsenus). [loustue romeocrasza
&KuBOro opranuszma. Criocoosl ero moaiepxKaHus.

[lonsiTue BapuwaTuBHOCTH Tipu3Haka. MccienoBarenbckue pabotel «Bce mm
(cunutkl, 0enku, 6epe3sl U T.11.) OAMHAKOBbIE? DOTOKBECTY.

OrpanudeHuss Mopdoyiorndeckux u (Qusznojgoruueckux amantanui. I[louemy
OpraHuW3Mbl HE CTAHOBITCA OECKOHEYHO OOJBITUMU, MAJICHBKUMHU, BCESIHBIM.
[IpakTuueckast pabora «CocTaBisieM KHUTY PEKOPJIOB PACTCHUN M KUBOTHBIX HAIIEro
Kpasi».

2. Bausnue oxkpyxcaroweii cpeowt Ha scuevle opeanusmul (12 uacos)

dakTophl OKpyXaromel cpeabl (abnoTuueckue, OMOTUYECKHE, aHTPOIOTCHHBIE).
[Ipumepbr  aOuoTuueckux (HAKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BIMSHUE Ha
KUBHENCATEIbHOCTh  KUBBIX  OpPraHM3MOB: TEMIIEpaTypa, CBET, BJAXHOCTb.
[Ipaktuueckoe 3anstue «l{BetT u Temno» (KyOWKH Jbla B3BECUTH, MOJOKHUTH B YAIIKU
[letpu Ha pasHouBeTHYIO Oymary, yepe3 30 MUHYT B3BECHTh 3aHOBO — KTO OBICTpee
pactasun). [Ipaktuueckoe 3anstue «4to pactBopsieTcs: B Bojie» (d3kcrepumeHT «Kuakui
nom»). IIpaktuueckoe 3anarue «Iuddysus BemecTs B Boge (pacTBOphI)», «/IBukeHue
pacTBOpoB MO MBETKY». I[IpakTtuyeckoe 3aHsTHe «Jlem mimaBaer B Boje (aicOepru,
3amep3anue BoaoeMoB)». [Ipaktuueckoe 3ansatue «Jlen npu 3aMep3aHUU pacIIUPSAETCS»
(pa3pyiieHne kaMHs (ITOYBOOOPA30BaHME), 3aMep3aHuE KIIETOK).

OcCHOBHBIE  3aKOHOMEPHOCTH  TPHUCIIOCOOJIGHHUS  JKHMBBIX  OPTaHU3MOB K
abnotnyeckuM dakropam. [IpucnocoOneHnss K OCHOBHBIM aOMOTHYECKUM (haKTOpaMm:
TEeMIIepaTypa, BIAKHOCTh U cBeT. [Ipaktuueckoe 3amsatue «lllyGa» (xkyOuku nbaa
3aBEpPHYTH B pa3HbIil Matepual, B3BecuTh). [IpakTueckoe 3anstue «[IurMeHTs (MOKHO
pasnenuTh Ha BaTMaHe Kpacutenu u3 QuomacrepoB». [Ipaktuyeckoe 3anarue «Kax
’KUBOTHBIE TJIABAIOT B BOAE» (DKCHEPUMEHT C MUIETKOM).

UccnenoBarenbckue padoTsl «BiusHue cBeTa (Termia, BIa>kHOCTH, COCTaBa MOYBBI)
Ha pPAacTeHUsT B €CTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCJIOBHUSX» (HA JIOCTYIHOM
Marepuare).

3. Bzaumooeiicmeus yncusvix opzanuzmos (4 uaca)

buotnueckue (bakTophI. 3aKOHOMEPHOCTH pa3BUTHUS ME>KBHI0BBIX
B3auMOOTHOIIeHUH. Ko3Bonmonus (XUIIHUK-KEPTBA; MNapa3uT-XO3iUH) BOJIOIUS
ctpareruil noObiBanus nuiu. ConuanbHOCTh. Bunbi-Bcenenipl. [lepedyens pacteHuii-
Bpenuteneil. McciaenoBatenbckass pabora «HaGmroneHus 3a B3aMMOOTHOILICHUSIMU



KUBOTHBIX IIPU JOOBIBAHUYU MU (KOPMYLIKH JUJISl ITUL, ISl TOPOJCKUX MU CEIbCKHUX
KUBOTHBIX). BeO-kameps». HccnenoBarenbckas pabora «PacmpocTpaHeHue BUIOB-
CUHAHTPOINOB B HAILIEW MECTHOCTH.

4. Yenoeex 6 ycuznu pacmenuit u sxcusomusvix? (6 uacos)

AnTponorenssie pakTopsl. [IpaBaa i, 4To NEpBOOBITHBIE JIFOAU KUIU B TAPMOHUU
¢ npuponoi. OnOMAaIIHUBAHUE U MPUPYUYEHHUE KUBOTHBIX M PACTEHUW. 3a4eM CIacarb
BBIMHUPAIOIIUE BUJBI, KaK 3TO JenaTh. KynbTypHblE pacTeHUs U HUX JUKHE NPEIKH.
[louemy BaxkHO MX coXpaHATh. Pa3HOOOpa3ue KyJIbTYpPHBIX PACTEHHM U UX 3HAYCHHUE B
*KU3HU yenoBeka. KpacHast kauura Baei tepputopun. Ocobo oxpaHsieMble TEpPUTOPHUH,
3anoBenHukr Poccunm u mupa. Ilpaktuyeckas pabora «PazHooOpasue KyiabTypHBIX
pPacTeHUH B BallleM PETHUOHE.

UccnenoBarenbckast pabora «BiusiHue aHTPONOTreHHBIX (PAKTOPOB HAa pa3BUTHE
pacTeHuil B TOpo/ie/HaCEeICHHOM MMYHKTE.

Okckypeus/mpaktuueckass padora «OOIIT B Bamem pervoHe — yHHKaldbHbIC
O0OBEKTHI IPUPOIBI».

5. Ikonozuueckue nuwu (6 uacos)

buochepa — onna u3 BaxkHeHmmx oOosnodyek 3emiid. YTO Takoe «IKOJOTUYECKHE
HUIIN» U Kak oHU ¢opmupytorca? dopmMupoBaHue 3HaAHUN 1O OHOPA3HOOOPA3HUIO
KU3HEHHbIX  (opM,  TOBEIEHYECKUX  MPHUCHOCOOJIEHHH,  MOAU(PUKAIMOHHAS
M3MEHUYMBOCTH (Ha 0a30BOM ypoBHE). PacTuTenbHble cooliiecTBa U Ux TUlibl. Pa3Butne
U CMEHBI PACTUTENBHBIX COOOIIECTB.

HccnenoBarensckue padOThl «IKOJOTUYECKHE HUIIU BOKPYT TeOs — OMHCAHHE
dakTopoB oOkpyxKatomen cpensl». HccnenoBatenbckue paboThl «DeHONIOTrHYEeCKre
HAOJTIOIEHUS.

MonyJanb «buorexHosorus» 7 kiaacce (34 yaca)
1. Buomexnonozusa (4 uaca)

[TonsiTue OWMOTEXHONOTWHU. 3a4eM HYEJIOBEKY OHOTEXHOJIOTHMH, B YeM UX
MPEUMYIIECTBO MEPeT XUMHUIECKUM CHHTE30M. OCHOBHBIE OMOO0BEKTH OMOTEXHOIOTHH:
MIPOMBIIIJIEHHBIE MUKPOOPTaHU3MbI, KIIETKA U TKAHU PACTEHUM, )KUBOTHBIX U YEJIOBEKA,
Oounokaranu3atopsl. [Ipaktuueckas paborta «lIpumepbl nmpuMeHEHHS OHOJOTHUYECKHUX
00BEKTOB B TBOEH KH3HI.

CeIppe 111 OMOCHMHTE3a M OICHKA ero Omojormueckoil 1meHHocTH. OCHOBHBIC
MCTOYHUKH yTIepona, a3oTa, (ochopa, MuUKpodsieMeHTOB. lMcciemoBaHne HOBBIX
MCTOYHUKOB CHIPhsI (BKITFOUAsT BOTIPOCHI €ro MpeaBapuTeIbHO 00paboTKm), pa3paboTka
HOBBIX IMUTATENILHBIX CPEJ, B TOM YHCJE BKIIOYAIOIMIHNX OUOCTUMYISITOPBI U JIPyrue
AJIEMEHTHI YIPABICHUS U ONTUMU3AIMK TIPOLIECCOB OMOCHHTE3a. MeToAbl ONTUMH3ALIUU
MUTATEIbHBIX CPE.

2. Mukpoouonozus (6 uacos)

[lonoxkenre NpPOKaApUOTOB B CUCTeMe opraHudyeckoro wupa. CrpoeHue
OaktepuanbHoi KieTku. Knaccudukamus 6axrepuit. Mopdoinorus 6akrepuid. [Ipoctsie
U CIOXHBIE METOJIbl OKpaliuBaHusi Oaktepuil. dusnosnorus OakTepuil: NUTAHUE,



IBIXaHHE, POCT U Pa3MHOXKEHHE. 3HAKOMCTBO C IOMEHOM Apxeu (IKCTpeMO(PHIbHOCTD,
ocoOeHHOCTH cTpoeHMs KieTku). JlaboparopHas pabora «DUKCUPOBaHHbBIE NTpenapaThl
O6aktepuii. OmpeneneHue (GOpMbl  TPEIOKEHHBIX KYIBTYp MHKPOOPTaHHU3MOB,
UCTIONB3Ysl TPOCTOW MeToa okpacku» JlaGopatopHas pabota «OmpeneneHue Tuma
KJIETOYHOW CTEHKH METOAOM OKpaImuBaHus 1o ['pamy» (Mpu HATUYMK PEaKTHBOB).

MosnouHokucinoe u crnuproBoe Opoxkenue. DotorpodHble U XeMOTpOHBIE
Oaktepun. KuHeTmdeckoe  ommcaHue  mpolecca pocTa  MHUKPOOPTaHU3MOB.
OKCMOHEeHIMabHAsl ~ MOJeNb  pocta. KuHetmka THOENM  MUKPOOPTaHU3MOB.
JIabopatopHas pabota «[IpurotoBneHue NpuXKU3HEHHBIX MPEMAPATOB MOJIOYHOKHUCITBIX
OakTepuiiy.

[TaTorennsie 6akTepun. YymHas najoyka v yepHasi CMEpTh, OOTYJIU3M, CTOJIOHSIK,
TyOepkyne3. ctopust 60pp0bI ¢ OakTepuanbHbiMU HHeKkuusaMu. JlabopaTopHas padora
«IToceB cmbiBa ¢ pyk Ha yamiku [letpu». JlaboparopHas padota «Bblaenenue unucTon
KyJIbTyphl Oakrepuil. MeTon pasBefeHud. MeTo  UCTOLIAIOLIETO  IITPUXA.
JlaboparopHass pabora «Mopdomorndeckas XapaKTepUCTUKA BBIJICICHHON YHUCTOU
KyJbTYPBI: XapaKTEPUCTHKA KOJOHUH, opMa OaKTEPHil, TUTT KIIETOYHON CTEHKU.

Boiina 6eckoHEeYHOCTH: aHTUOUOTUKU MPOTUB OakTepuil. MexaHu3Mbl J1eMCTBHI
aHTUOMOTHUKOB. MexXKiIeTouHass KOMMYyHHKanus Oakrtepuil. UYyBCcTBO KBOpyMa.
JIabopatopHast pabora «CpaBHEHHE pOCTa MHMKPOOPTaHM3MOB Ha dYalike 0e3 U ¢
nobasieHus aHTHUOMOTHKOB» MccnenoBatenbekas pabora «lloMck MHUKpOOPraHHW3MOB
00J1a1al01UX aHTarOHUCTUYECKON aKTUBHOCTBION.

[Ipumenenne Oaktepuil uenoBekoM. KuHeTnueckoe onucaHue OHOCHHTE3a
OPOAYKTOB MHUKpPOOpraHu3MaMu. bakTepuu, KOTOpbIE MOIYT paszjararb IUIACTHUK.
Hccnenoatenbekas padora «BeieneHrne MOJIOYHOKUCIBIX OaKTEpUi, UCCIE0BAHNE X
AKTUBHOCTI.

Mukpoopranu3Mbl B arpoOHOTexXHOJIOTHH. VICKyCCTBEHHBIE acCOLMAIIMN PACTCHUIH
¢ Mukpoopranusmamu. MccnempoBarenbekas pabora «Beimenenue OakTepuil MOJIE3HBIX
IUJIS. pACTCHUI.

3. Jykapuomuueckue opzanuzmel 6 OuomexHoocuu (njiecHesvle puosl,
oporcorcu, eooopociu) (6 uacos)

[TnecHeBbie rprOBI TPOAYIIEHTH OMOJOTUIECKHA AKTUBHBIX BEIIECTB.

OOmrast xapakTepHCTHKA APOXOKEH caxapoMuIeToB. VcTopusi HMCIOIB30BaHUS
JIPOKKEU B TPAIUIIMOHHOW OMOTEXHOJOTHHU. TEeXHOIOTMN BUHOAEIUS U XJIeOONeUeHus,
CIIeMAIM3UPOBAHHBIC Pachl ApoioKed. MeTabomm3M Jposxokei. Peakius crupToBOro
opoxxenus. JlaGopatopHas paborta «lloacuer kieTok Apoxokeil B kamepe [opsieBay.
Jlaboparopnasi pabota «OOHapyx)eHHUE MPOAYKTOB CIIMPTOBOIO OPOKEHUSI: 3THUIOBOTO
crnupTa 4 yriaekucioro raza». [lomydeHue BTOPUYHBIX META0OJHMTOB B APOXKKAX.
JIpokK1 Kak MpOAYLEHThl OnoToruB. [TonyueHue 1eneBbiX OENIKOB B IPOXOIKAX.

Oco0OEHHOCTH BEreTaTUBHOI'O W TOJIOBOIO PA3MHOKEHUS Y JPOXKKEH, 3HAUCHUE
M3YUYEHUS] MUTO3a W LMUTOKWHE3a [l ONTUMH3AlMU MPOIECCOB KYJIbTUBHUPOBAHUS



JOPOACGKEBBIX ITAMMOB, TOHUMAaHUS MPUYMH NATOT€HHOCTH APOXOKEH U TpuOOB, MOUCKA
MULIEHEH (QYHIMIUAOB M pa3pabOTKH  HOBBIX JIEKAPCTBEHHBIX IpENapaTosB.
JlaboparopHass pabGora «HabOmioneHue  pa3MHOXKEHUS  JAPOKKEBBIX  KIETOK».
[Ipaktuueckas pabora «llomydyeHue TBopora u kedupa Ha OCHOBE MOJIOUHOKHCIIBIX
Oaktepuit». IlpakTuueckas pabota «OCHOBHBIE BHIBI KBaca M HMX XapaKTEPUCTUKA
«/IpoxKu W MOJOYHOKHUCIBIE OAKTEpPUH, MPUMEHSEMBbIE ISl MPOU3BOJACTBA KBacay.
[Ipaktuueckas pabora «CpaBHUTENbHBIA aHAIU3 Pa3BUTHUS JIPOXKEH B a’3pOOHBIX U
aHa’poOHBIX  ycnoBusx». IIpaktuueckas pabota «MeToabl OIEHKH CBOMCTB

xaebonekapHbIx Apoxokeid. OCOOCHHOCTH NPHUMEHEHHUS MPECCOBAHHBIX, CYIIEHBIX M
MHCTaHTHBIX Apoxokei». MccaemoBarenbekas pabora «BiausHue (U3NKO-XUMHUYECKHUX
(GaKTOpPOB Ha KAa4eCTBO OMOTEXHOJOIMYECKOW MPOAyKIMH (KBac, Kehup, ChIp, Xied u
. )».

Bomopocian — mepcreKTUBHBIA OOBEKT IJIs MPOM3BOJACTBA O€lKa M YIIEBOJIOB.
BrHoTeXHOIOrnYeCKHE METOIbI OYHUCTKH TBEPIBIX, JKUAKHX OTXOJOB M ra3000pa3sHbIX
0TX010B mpou3BoACcTB. CrouHble BOAbL. CXeMBI OYHUCTKH. BHOQHIBTPHI, a’3pOTEHKH,
METAHTEHKH, OKCHTEHKH. AKTHBHBIM HJI M BXOAAIIHE B HET0 MHKPOOPIaHH3MBEIL.
Hcmons30BaHue BOJOPOCIIEH B OUUCTKE CTOYHBIX BOA. MccienoBarenbekas pabora
«Bnusuue ¢pusznko-xuMudeckux (pakropos Ha poct Bogopociau (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmayus (4uaca)

HacnencTBeHHOCTh M1 MUBMEHYMBOCTD — OCHOBHBIE CBOMCTBA KMBBIX OPraHU3MOB.
N3menunBocth. Buael m3meHumBocTh. [lpaktuyeckas pabora «MoaudukannoHHas
U3MEHUYUBOCTD (JIUCThSI, UTOJIKUA C OJTHOTO JIEPEBA)».

I'en — wMaTepuaJbHBII HOCUTEIb HACIEACTBEHHOCTH W  HW3MEHYHMBOCTH.
HyknenHoBble KucnoThl. JIokanu3anus reHEeTUYECKOro mMartepuana B KieTke. JleneHue
kierok. Perumkanus JIHK. OcHoBHas qormMa MoJieKyJsspHON Ouosioruu. TpaHCKpUTILIHS.
Tpaucnsumsa. Mytarmuu. [Ipaktudeckas padota «['€H — HHCTPYKIUS 1O COOPKE KIETKU
(ma Oucepe unmu KOHCTpyKTOpe)». llpakTmdeckas pabora «Mytamus Ha OyTepOpose
(;moboit 00BEKT W3 MpeAbiaymeld paboThl, Te M3MEHEHHWE WHCTPYKIMH TMPUBEIET K
M3MEHEHHIO BHEITHETO BUJIa 00BEKTA)».

5. Bupyconozusa. (2 uaca)

[TonoxxeHne BUPYCOB B CUCTEME OpraHnuyeckoro Mupa. CTpykTypa U XUMHUYECKUN
coctaB BHUpycoB. Kiaccudukamuss BupycoB. Pempoaykmus BupycoB. I[IpocmoTp
JOKYMEHTAJILHOTO (PryibMa 0 BUpyCax.

Bupycsl - Bo30yauTenn nHdeknoHHbix 6one3neil. OukoBupycol. bakrepuodaru:
CTpO€HHE, CBOWCTBa, npumeHeHue. IIpaktuueckas pabora. «MeTon pa3BeleHUII»
[IpakTtuueckas padota. «TutpoBanue 6akrepuodaroy.

buonorudeckue MetToi61 00pHOBI C BUpYCaMHU.



6. I'ennas unscenepusn u ouomexunonozuu. (4uaca)

OcHoBbl reHHOM uHeHepuu. Bekropa. Cnenuduueckue GpepmMeHTh OaKTepuU.
[IpakTuueckass pabora «DHIOHYKIIEa3bl PECTPUKIUU (paboTa C HYKICOTHUIHBIMU
MOCJIEOBATEILHOCTAMH Ha Oymare)y.

buorexHonoruu npoaykuuu OEIKOB B OAKTEpHUANbHBIX KyJIbTypax. JlocTixeHus
T€HHOW MHKEHEPUH U OMOTEXHOJIOTUH.

CRISPR/Cas — cucrema ananTHBHOTO HMMYHHTETa OaKTepuid W apXxeu.
[TpakTraeckas pabora «I'ennbie HOkHHIBI - CRISPR/Cas (MoaenupoBanue Ha Oymare)»

I'MO. Metoas! nonyuenus ' MO. Urpa-nuckyccust «Belurpail TpaHT Ha CO3/1aHHE
I'MO».

7. Buomexnonozuu 6 yscusomnogoocmee (4 uaca)

JlomecTuKalusi OCHOBHbBIC JIOMAIIIHUE KMBOTHBIC; COBPEMEHHBIC IKCIIEPUMEHTAX
0 JIOMECTHUKAIIUU KUBOTHBIX (JIMCUIIA, HOPKA U AP. — IKCIIEPUMEHTHI HAYYHOU IIKOJIBI
akanemuka bemsera). Jluckyccus «/lomectukanusi, Bce U PAaCTCHHS W KUBOTHBIE,
KOTOpPBIE XUBYT PSAJOM C YEJIOBEKOM HM OJOMAITHUBAIOTCA? MOXHO M CUHMTaTh
TapakaHa OJIOMallTHEHHBIM KUBOTHBIM 7).

CoBpeMeHHBIE METO/ABl B JKUBOTHOBOJICTBE: TpPAHCIUIAHTALUA 3MOPHUOHOB,
XUMEpHbIE  JKMBOTHBIE, KJoHHMpoBaHue. [Ipaktuyeckas pabora «Mertoauka
KJIOHMpOBaHUA (MO/IeIMpOBaHUE Ha Oymare).

OcHOBHBIE 0OJIE3HH KUBOTHBIX M POJb MNATOT€HHBIX MHKPOOPTAaHU3MOB W
napa3uToOB B Pa3BUTHH 3a00JIEBAHHUM JTOMAITHUX >KUBOTHBIX U OCHOBHBIX Mepax 00pbObI
C HUMH; POJIb TOJIE3HBIX MUKPOCUMOMOHTOB B OpraHu3Me >KUBOTHBIX. [lonmoxkuTensHoe
¥ M000YHOE (OTPUIIATETFHOE) BO3/ICWCTBIH aHTUOMOTUKOB HA OPTaHU3M B XO/I€ JICUCHUS
KUBOTHBIX; LEJIM WU 3aJa4dl BETEPUHAPUU. BHOTEXHONOTMS KOPMOBBIX IpenapaTosB.
[Ipaktuueckas pabora «CocTaBieHHe palloHa MUTAHUS KUBOTHOTO, PACYeT PacX010B
Ha conepkanue». HccrnemoBatenbckas pabora «OIleHKa KayecTBa MOJIOYHOU
MPOAYKIIUN».

8. Buomexnonozuu ¢ pacmenuesoocmee (4uaca)

OcHoBHBIE MeTONbI cenekuuu. [ ubpunmsarnus. Popmbl oTtO0pa. OCHOBHBIC
HaIpaBJICHUs CEJICKIMU: YIYUIIEHUE YPOKaMHOCTH, YCTOMYMBOCTU K OMOTHYECKUM H
abmotnyeckuM (paktopam. [lpakTudeckas padota «BripamuBaem ropox. Kak mposectu
CKPEIIMBAHUE y TOPOXa».

OCHOBHbIE MOJXOMAbl CEJIEKIUA M OUOTEXHOJOTUM KYJIbTYPHBIX PACTECHHUIA,
I'mOpunuzanus, oTAaleHHas TUOpUAM3ALUSI, HCKYCCTBEHHBIM OTOOp, TeTepO3MuC,
TpaHcopMalusi, MyTareHe3, reéHeTHUecKoe peaakThupoBanHue). Mctopus cenexuuu B
Poccum u Mupe, nctopust pa3BUTHS BAXKHEUIINX COPTOB KYJIbTYPHBIX PACTEHHM.

Kak denoBek MoxeT MmoauduiupoBaTh pactenusi? ['eHHasi HH)KEHEepUsl PaCTEHUM:
UTto Takoe reHeTMYecKas HMHXXEHEpUs pacTeHHil. TpaHCreHHble pacTeHus. MeToabl
nonyuyenus. OOpa3oBaHue onyxoyel y pacteHuid. ArpobakTepuanbHas TpaHchopMalus:



Ti-nna3mMuasl. I'ensl T-JTHK. MoneKkyIspHO-T€HETUYECKUE MEXaHU3MBbI
TpancpopMauuu. ['eHeTnueckoe penaktupoBanue. COBpEMEHHbIE TMOAXOIbl H
JOCTUKEHUSI TEHETUYECKOro peakTupoBaHus pactenuid. [Ipaktuueckas padbora
«["eHOMHBIC HOKHUIIBI (MoIeHpoBaHue padoThl cuctembl CRISP-Cas).

Ecte nu xu3Hbp B mpoOupke? bBHOTEXHOJOTHS KYJbTYPHBIX pPAacCTCHUM.
UccnenoBarensckast pabota «BbIpamuBaHue pacTeHHid B MpoOUpKE  (MOXKHO
BOCIIOJIB30BATBCS  PE3yJbTaTaMU MNPEABIAYLIIUX JKCIIEPUMEHTOB II0 COCTABIECHHIO
MUTATENIbHBIX PACTBOPOB JIJIsl PACTEHUI )».



IINIAHUPYEMBIE PE3YJIBTATDBI
OCBOEHMUSA KYPCA BHEYPOYHOM JESTEJbHOCTHU

3aHsATHUS B paMKax MpPOrpaMMbl HampaBieHbl HAa OOECHEYEHUE JOCTUKEHUS
IIKOJbHUKAMHU  CIEAYIOIIMX  JIMYHOCTHBIX, METANpPEIMETHBIX UM  MNPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE pPe3yJIbTATHI:

B cgpepe epasicoanckoeo eocnumanusi: TOTOBHOCTb K KOHCTPYKTUBHOM
COBMECTHOM JI€SITEIbHOCTH MIPHU BBIMOJHEHUN UCCIEAOBAHUIN U TPOEKTOB, CTPEMIICHUE K
B3aMMONOHUMAHUIO U B3aUMOTIOMOIIIH.

B cghepe nampuomuuecrkoeo éocnumanus: OTHOIIEHHE K OMOJIOTHH KaK K BaKHOU
COCTaBJISIFOIIECH KYJIBTYpPbl, TOPAOCTh 3a BKJIAJ POCCUUCKUX M COBETCKUX YUYEHBIX B
pa3BUTHE MUPOBON OMOJIOTHYECKON HAYKH.

B cgepe Oyxosno-upascmeennoco 6ocnumanusii TOTOBHOCTH  OIICHUBATH
MOBEICHUE U TMOCTYNKH C TMO3UIMH HPABCTBEHHBIX HOPM U HOPM SKOJIOTHUYECKOU
KyJbTYpbl; TOHUMAaHUE 3HAYMMOCTH HPABCTBEHHOI'O ACMEKTa JIESITEIbHOCTU YEJIOBEKa B
MEJUIIUHE U OUOJIOTHH.

B cgepe scmemuueckoco eocnumawnus: TIOHUMaHuW€ pOJU OHOJOTUU B
(GbopMHUPOBAaHUHU ACTETHUECKOM KYIbTYpPbhl TUYHOCTH.

B cgepe uzuueckoco eocnumanus, opmuposanus Kyibmypsvl 300p06bsi U
IMOYUOHAILHO2O OAA20NONYYUs; OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO U
YCTaHOBKA Ha 3I0POBBIN 00pa3 )KU3HU (310POBOE MUTAHUE, COOJIIOICHNE TUTUEHUYECKUX
IPaBWJI U HOPM, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U OT/bIXA, PETyJspHas Gusndeckas
aAKTUBHOCTh); OCO3HAHUE MOCJIEACTBUI U HEMPHUATHE BPEIHBIX IPUBBIUEK (yIOTpeOieHne
QJIKOTOJIs, HApKOTHUKOB, KypeHHEe) W UHBIX ¢GopM Bpena misi (HU3UYECKOTO H
NICUXMYECKOTO 37I0POBbsl; COOJIIOJICHUE TPaBUiI OE30MaCHOCTH, B TOM YHCIIE HAaBBIKU
0e30macHOro MOBEACHUS B MMPUPOTHON cpese; chopMUPOBAHHOCTh HaBBIKA pediIeKCHH,
yIpaBJICHHE COOCTBEHHBIM IMOIIMOHATBHBIM COCTOSTHUEM.

B cgepe mpyooeoeo socnumanus: akTUBHOE ydacTHE B PEIICHUU MPAKTUUYECKUX
3amad (B paMKax CEMbH, IIKOJBI, TOpOja, Kpas) OMOJOTHYECKOW M IKOJIOTHYECKOU
HAIPaBJICHHOCTH, WHTEPEC K MPAKTHUYECKOMY HU3Y4YEHHIO TpodeccHii, CBSI3aHHBIX C
OHMOJIOTHEH.

B cgepe sKonocuueckoco socnumawnus:  OpUEHTAIMS HA  TPUMEHEHUE
OMONOTUYECKUX 3HAHUM TIPH PEIICHUHN 33124 B 00JIACTH OKPY>KAFOIIIEH CPeIbl; OCO3HAHUE
HKOJIOTHYECKUX MPOOJIEM U MyTEH X PEIICHHS]; TOTOBHOCTH K YYaCTHIO B MPAKTHUECKOU
NEATENBHOCTH SKOJIOTHYECKOW HAITPABICHHOCTH.

B cgepe nomumanus yemnocmu HayuHO20 NO3HAHUA: OPUEHTALMS Ha
COBPEMEHHYIO) CHUCTEMY HAyYHBIX TMPEJICTaBICHUNH 00 OCHOBHBIX OHMOJOTHMUYECKUX
3aKOHOMEPHOCTSX, B3aUMOCBA3AX YEJIOBEKa C MPUPOJHON M COLMAIBHOM CPEHOi;



MOHUMAaHHUE POJIM OMOJOTMYECKON HAayKu B OPMUPOBAHUM HAYYHOTO MUPOBO33PEHUS;
pa3BUTHE HAYYHOU J1I0O03HATEIBHOCTH, UHTEpEca K OMOJIOTMYECKON HayKe, HaBBIKOB
UCCIIE0BATEIBCKON NEATEIBHOCTH.

B cgepe adanmayuu x usmensowuMcsa ycio8usm cCoyuanbHou u npupooHou
cpeobl: aJieKBaTHas OLICHKA M3MEHSIOIIMUXCSA  YCJIOBHH; MPUHATUE pEUICHUs
(MHIMBHYyalbHOE, B TPYIIE) B HM3MEHSIOMIMXCSA YCIOBUSAX Ha OCHOBAHMM aHAIMN3a
Oouonornyeckoil nHGoOpMaluy; MJIaHUPOBAaHUE  JEHCTBUH B HOBOW  CUTyallUH
Ha OCHOBAHMH 3HAHUI OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

MeranpeaMeTHbIe pe3yabTaThl:

B cipepe osnadenus ynugepcanvuvimu yueOHbIMU NO3ZHABAMETLHBIMU OeUCMBUAMU:
ba3oBble Jornyeckue AeHCTBUSA:
® BBIABIATH M XapaKTEpU30BaTh CYIICCTBCHHBIC TIPU3HAKH OHMOJIOTHYCCKUX
00BEKTOB (SIBJICHUI);

® YCTaHABJIMBATH CYIIECTBEHHBIH TMpPHU3HAK KJIacCU(PUKAMK OHOJIOTHYECKUX
00BEKTOB (SIBICHHM, MPOIIECCOB), OCHOBAaHMS Il OOOOIIEHUS W CpaBHEHUS,
KpUTEPHUHU MPOBOJIUMOTO aHAJIN3a;

e C y4éTOM NPEIOKEHHONW OMOJOTUYECKOM 3a7a4M BBISBIISATH 3aKOHOMEPHOCTH H
MPOTUBOPEUUS] B paccMaTpuBaeMbIX (akTtax u HAONIOACHUSAX; MpeaaraTh
KPUTEPHUH JIJIs1 BBISABJIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUNIA;

® BBIABIATH JePUIUTBEI HHGOPMAIIUU, JAHHBIX, HEOOXOJMMBIX [JIsi pPEIICHUs
MIOCTaBJICHHOM 3a/1a4H;

® BBISIBJIATH TPUYUHHO-CIEJACTBEHHBIC CBS3UM TIPU  H3YYECHUHU OHMOJOTHUUECKUX
SBJICHUH M TPOIIECCOB; JIeNIaTh BBIBOJBI C HCIIOJIB30BAHHEM JACAYKTUBHBIX H
WHIYKTHBHBIX YMO3aKIIOUEHUH, YMO3aKITIOUEHUN TI0 aHAJIOTHH, (DOPMYJIHMPOBAThH
THUIIOTE3bI O B3aMMOCBS3SX;

® CaMOCTOSATENIbHO BBIOMpPATh CIIOCOO perieHus yu4eOHOH OMOJIOTHYECKOW 3aaadu
(cpaBHMBATh HECKOJIBLKO BapHAHTOB pEIICHUS, BRIOUpATh HanOoJee MOIXOISIIHMA
C YU4E€TOM CaMOCTOSITENIBHO BBIJEICHHBIX KPUTEPHUEB).

ba3oBble HCCAEIOBATEILCKUE JICHCTBUS:
® 1CIO0JIb30BaTh BOIPOCHI KaK UCCIEA0BATENbCKUI HHCTPYMEHT MO3HAHHS;

e (QopmynupoBaTh BOMPOCH], (PUKCUPYIOUIUE PA3PBIB MEXKIYy pEaTbHBIM H
KEJNATeTbHBIM  COCTOSSHHEM  CHUTyallMd, OOBEKTa, U  CaMOCTOSTEIIHHO
yCTaHABJIMBATh UICKOMOE U TAHHOE;

e (QopmupoBarh  THMOTE3y 00 HWCTUHHOCTH  COOCTBEHHBIX  CYXICHHH,
apryMEHTHPOBATh CBOIO TMO3UIINIO, MHEHUE;

® TPOBOJIUTH MO CAMOCTOSATEIHLHO COCTABICHHOMY IIaHY HAOIOICHHUE, HECTIOKHBIH
OMONOTUYECKUN DKCIEPUMEHT, HEOOIBIIOE HCCIEIOBAHUE TIO0 YCTAaHOBJICHHUIO
0COOEHHOCTEH OUOIOTrHUecKOro 00beKTa (Ipolecca) u3y4eHus,

® TIPUYUHHO-CJICICTBCHHBIX CBS3€Hd W 3aBUCUMOCTEH OHMOJOTHYECKUX OOBEKTOB
MEXTy COOOM;



OLICHMBAaTh Ha NPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMALMIO, NOJYYEHHYIO B
X071€ HaOJIOJIEHUS U SKCIIEPUMEHTA;

CaMOCTOSITEIbHO (HOPMYNIHpPOBaTh O0OOOIIEHUS W BBIBOALI MO pe3yJibTaTam
MPOBEIEHHOIO HAONIOACHMS], SKCIEPUMEHTA, BIAJAETh MHCTPYMEHTaMHU OLICHKU
JOCTOBEPHOCTH TMOTYYEHHBIX BEIBOJOB U 0000UIEHUN;

IPOrHO3UPOBATH BO3MOXKHOE JIajibHEMIIIee pa3BUTUE OUOIOTMYECKUX MPOIIECCOB U
UX MOCJEACTBUS B @HAJIOTMYHBIX WJIM CXOJHBIX CUTYaIUsIX, a TAKKE€ BbIIBUTATb
IPEINONOKEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBUAX U KOHTEKCTaX.

Pabora ¢ uadopManmen:

MPUMEHSTH Pa3IMYHbIE METOJbl, HHCTPYMEHTHI U 3aMPOCHI MPU TTOUCKE U 0TOOpE
Ouosiornueckor uMHGOpPMAIUU WM JaHHBIX M3 HUCTOYHUKOB C Y4ETOM
peIJIOKEHHON yueOHON OMOIOTHYECKON 3a1a4H;

BLIOMpATh, AaHAJIM3UPOBATh, CHUCTEMATHU3UPOBATH U  MHTEPIPETUPOBATH
OMOJIOrMYeCKy0 HH(POPMAITUIO PAa3TMYHBIX BUJIOB U (JOPM MPE/ICTABICHUS;
HaXOJUTh CXOJIHbIC aPTyMEHTHI (MMOATBEPIKIAOUINE WU ONMPOBEPrarouie OJAHY U
Ty K€ HJICI0, BEPCUIO) B PA3TUYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;
CaMOCTOSITEILHO BEIOMPATH ONITUMANIBHYIO (hOpPMY MpeICTaBICHUS HH)OPMALIUK U
WJUTIOCTPUPOBATH PEIIAEMbIE 3a1a4M HECTIOKHBIMU CXEMaMU, JuarpaMMaMu, UHOM
rpaduKoi ¥ X KOMOMHAIUSMU;

OLICHMBATh HANEKHOCTh OHOJIOTHYECKOW WHGOPMAIMK [0  KPUTEPHUSIM,
NPEJIJIOKEHHBIM YYUTENeM I CPOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;
3allOMUHATh U CUCTEMATU3UPOBATh OMOJIOTHYECKYI0 MH(POPMALIHIO.

B chepe osnaoenus ynueepcanvrvimu yueOHbIMU KOMMYHUKAMUBHBIMU OelUCmMEUIMU
OO1exHue:

BOCIIPUHHUMATH U (POPMYIUPOBATH CY>KIEHUS, BBIpAXKaTh SMOIIUU B TIpoLiecce
BBITIOJIHCHUS MMPAKTHYECKUX U JJa00OpaTOPHBIX padoT;

BBIpaXKaTh ce0s1 (CBOIO TOUKY 3PEHMS) B YCTHBIX U TUCBMEHHBIX TEKCTAX;
pacmo3HaBaTh HeBepOaldbHBIE CpEJACTBA OOINECHMS, TOHMMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, 3HaTh W pPAaClO3HABaTh TMPEANOCHUIKM KOH(IUKTHBIX
CUTYallUid U CMATYATH KOH(QIMKTHI, BECTH TIEPETOBOPHI;

NOHWMATh HAMEPEHUS JPYTHX, NPOSBISITH YBAXKUTEIBHOE OTHOIIECHUE K
co0eceTHUKY U B KOPPEKTHOU popme HopMyIrpoBaTh CBOU BO3PAKEHUS;

B XOJI€ TMAiora W/WiH TUCKYCCHH 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00OCYKIaeMOM
OMONOTUYECKON TEMBl W BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha pPEIICHUE
OMONOTHYECKOH 3aa4M U MOAIepKaHUE OJIaroKeIaTeIbHOCTH OOIIEHNS;
COTIOCTAaBJISITh CBOM CYXJACHHS C CYXKICHHSIMH JPYTUX YYaCTHHKOB JHAIIOTA,
O0OHapy>KUBATh PA3TUYMSI U CXOACTBO MMO3UIIHIA;

MyOJUYHO TPENCTaBISATh PE3YJIbTATHl BBHIMOTHEHHOTO OHOJIOTHYECKOTO OIBITA
(9KCIIEpUMEHTa, UCCIIeI0BaHUs, MPOEKTA);



CaMOCTOATEIBHO BBIOMPATh (POPMAT BBICTYIUIEHHUS C YUETOM 3a]a4 MPE3CHTALNH U
O0COOEHHOCTEW ayJUTOpPUM U B COOTBETCTBUM C HHUM COCTABJISTH YCTHBIE WU
IIACbMEHHBIE TEKCTBHI C UCTOJIb30BaHUEM WILIIOCTPATUBHBIX MAaTEPUAIIOB.

CoBMecCTHAS JIEATEILHOCTH (COTPYVIIHUYECTBO):

MOHUMATh M KCIOJI30BAaTh MPEUMYIIECTBA KOMAHIHOM W WHIWBUAYaJbHOU
paboTHl MPU pPElIEHUH KOHKPETHOW OMOJIOTHYECKOW mpoOiieMbl, 00O0CHOBBIBAThH
HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBHIX (HOPM B3aUMOJCUCTBUS MPU PEIICHUU
MOCTaBJIEHHON y4eOHOM 3a1auu;

PUHUMATH 11€JIb COBMECTHOM JI€SATETLHOCTH, KOJJIEKTUBHO CTPOUTH JEUCTBUS 110
e€ JOCTIKEHUIO: pACTpEENsiTh POJIH, JOrOBAPUBATHCS, OOCYKJATh MpOIECC U
pe3yJIbTaT COBMECTHOM pabOThI;

yMeTh 000011aTh MHEHUS HECKOJbKUX JIIOJIeH, TMPOSBISATH TOTOBHOCTH
PYKOBOJIUTD, BBITIOHATH MOPYYCHHUS, TTOTUUHSITHCS;

IUTAHUPOBATh OPraHU3alMI0 COBMECTHON palOoThl, ONPEAENiATh CBOIO pPOib (C
y4€TOM MPEANOYTEHUH M BO3MOXKHOCTEW BCEX YYAaCTHUKOB B3aMMOJICHCTBUS),
pacrpenensaTh 3aJadyd MEXJy 4JIeHaMHU KOMaHJbl, Y4aCTBOBAaTh B TPYIIIOBBIX
dbopmax paboThl (00CY)IeHHS, 0OOMEH MHEHUSMH, MO3T'OBBIC IITYPMbI 1 UHBIC);
BBITIOJIHSITH CBOIO YaCTh PA0OTHI, IOCTUTATh KaU€CTBEHHOTO PE3yJIbTaTa MO CBOEMY
HaIIPaBJIEHUIO U KOOPJUHUPOBATH CBOM JICHCTBUSA C IPYTMMH YJI€HAMH KOMaH/IbI;
OLICHMBATh KadyeCTBO CBOETO BKJIaJa B OOMMIA TPOAYKT IO KPUTEPHSM,
CaMOCTOSATEIbHO  CHOPMYJIMPOBAHHBIM  YYaCTHUKaAaMU  B3aUMOJICUCTBHUS;
CpaBHUBATh PE3YJIbTAThl C UICXOAHOM 3a/1aueid U BKJIAJ Ka)KJI0r0 4JIeHa KOMaH/Ibl B
JIOCTIKEHUE Ppe3yJbTaTOB, pa3feisaTh c(epy OTBETCTBEHHOCTH U TMPOSBISATH
TOTOBHOCTb K MPEAOCTABJICHUIO OTYETA MIEPE]T TPYIIION;

OBJIAJICTh CHUCTEMOM YHUBEPCAIBHBIX KOMMYHUKATHUBHBIX JICHCTBUM, KOTOpas
oOecrieynBaeT CPOPMUPOBAHHOCTH COIMATBHBIX HABBIKOB U 3MOIMOHAJIBHOTO
MHTEJUIEKTA IKOJbHUKOB.

B ciepe oeradenus ynueepcanrvhviMu yueOHbIMU Pe2VISIMUBHBIMU  OelUCMBUAMU:
CaMoOpraHu3alms:

BBISIBJISITh MPOOJIEMBl MJIi PEIICHUS B KU3HEHHBIX W Y4YEOHBIX CHUTYaIlUsX,
UCTIOJNIb3Yys OMOJIOTHYECKUE 3HAHNUS,

OpPUEHTUPOBATHCS B PA3TUYHBIX MMOAX0AaX MPUHATHS pelieHui (MHIUBUIYyaIbHOE,
NPUHSITHE PEIICHUS B TPYIIE, MPUHATHAE PEIICHUI TPYIIION );

CaMOCTOSITEJIbHO COCTaBJIATh AJITOPUTM pEIICHUS 3afgayd (WM €ero 4acThb),
BBIOMpATh CMOCO0 pemieHuss Y4eOHOW OMOJOTHYECKOM 3ajadil C  y4ETOM
UMEIOIUXCS PECYpCOB W COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH
npenaaraeMbie BApUaHThI PEIICHUM;

COCTaBIIATh TUIAaH JEWCTBUU (TUIAaH pealn3aliil HaMEYSHHOTO aJlfoOpuTMa
pelieHns), KOPPEKTUPOBATh MPEMJIOKEHHBIH aJIrOPUTM € YYETOM MOJYyUYEHUs
HOBBIX OMOJOTMYECKUX 3HaHUI 00 H3yuyaeMOM OHOJIOTHYECKOM OOBEKTE;

JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.



CaMoKOHTPOJIB (pediekcus):

BJIAJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBALIMYU U PEQIIEKCHH;

J1aBaTh a/ICKBaTHYIO OLIEHKY CUTYallUH U MpeJiaraTh IIaH €€ N3MEHEHUS;
YUUTBHIBATh KOHTEKCT U MPEABUAETh TPYAHOCTU, KOTOPbIE MOTYT BOSHUKHYTh IIPU
pemieHuy  y4yeOHOM OMOJNOTMYECKOM 3aJaud, aJanTHpOBaTh pEIIEHHE K
MEHSIOIIHUMCS OOCTOSITENIbCTBAM;

OOBSACHATh NPUYUHBI JOCTHXKEHUS (HEIOCTH)KEHMSI) Pe3yJIbTaTOB AESTEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY, YMETb HaXOJWUTh IO3UTUBHOE B
IPOU3OUIEAIIECH CUTYaIUH;

BHOCUTh KOPPEKTHBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
U3MEHMBIIHUXCS CUTYaIUi, YCTAHOBICHHBIX OIIMOOK, BOZHUKIINX TPYAHOCTEH;
OLICHMBATh COOTBETCTBHE pe3yibTaTa IIeJIU U YCIOBUSM.

9MOLIPIOH&JIBHBII>1 HHTCJIJICKT:

pasnuyarh, Ha3pIBaTh M YIPABIATH COOCTBEHHBIMH HMOIMSAMH W SMOIUSIMHU
APYTHUX;

BBISIBJISATH M aHAJIM3UPOBATH TPHUYUHBI IMOIIHIH;

CTaBUTH Ce0S HA MECTO JIPYroro 4ejioBeKa, IOHUMATh MOTHUBBI M1 HAMEPCHHS
ApYyToro;

PeTyIMpoBaTh CIIOCOO BHIPAKEHUS IMOLIUH.

[Tpunstre ceds U IPyTHX;

OCO3HAaHHO OTHOCHUTKCS K JIPYTOMY YEJIOBEKY, €r0 MHEHUIO;

NPU3HABATH CBOE MPABO HA OMIMOKY M TAKOE K€ MPaBo APYroro;

OTKPBITOCTH ce0€ U JIPYTUM;

0CO3HaBaTh HEBO3MOXKHOCTH KOHTPOJIMPOBATH BCE BOKPYT;

OBIIAJICTh CHCTEMOW YHUBEPCAIBHBIX YICOHBIX PEryIsTUBHBIX ACHCTBUM, KOTOpAs
obecrnieunBaeT (OPMUPOBAHHE CMBICIOBBIX YCTAaHOBOK JUYHOCTH (BHYTpPEHHSS
NO3WIHS JIMYHOCTH), M KU3HCHHBIX HABBIKOB JIMYHOCTH (yIpaBICHHS COOO,
CaMOJIMCIMIUTNHBI, YCTOMYHNBOTO TTOBEJICHUS).

IIpenmeTHbIe pe3yabTAThl OCBOCHUS MPOrPaMMBbI
B mo3naBarenbHOM (MHTEIIEKTYalIbHON) cepe:

- HpI/I06peTeHI/Ie OIIbITa HCIIOJB30BaHMA MCTOAOB OMOJOrHYECKOM HayYKH C LCJIbIO

M3y4eHHUsI OMOJOTHMYECKUX OOBEKTOB, SIBICHUN M MPOIIECCOB: HAOJIOJEHUE, ONHUCAHUE,

IIPOBCACHUC HCCJIOXXHBIX OMOJIOTHYECKUX OIBITOB U 9KCIICPUMCHTOB, B TOM 4YHCJIC C

MCITOJIb30BAHUEM aHAJIOTOBBIX M ITU(POBBIX OMOJIOTHIECKUX TPUOOPOB M HHCTPYMEHTOB;

dbopMupoBaHUE YMEHUS MHTETPUPOBATH OMOJIOTMYECCKHE 3HAHUS CO 3HAHHUSIMU U3

IpyTUX y4eOHBIX PeaMeTOB ((PU3UKH, XUMHH, Teorpaduu, HCTOPUH, OOIIECTBO3HAHUS
UT. 1.);



— (QopMupoBaHNEe YMEHUH peliaTh yuyeOHbIC 3aja4l OMOJIOTUUECKOTO COJIepIKAHUS,
BBISIBJISIT ~ NPUYMHHO-CJIEJICTBEHHBIE  CBSI3M,  I[POBOJUTH  KAayeCTBEHHbIE WU
KOJIMYECTBEHHBIE PACUETBHI, 1€JIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

— (opmupoBaHHe yMEHHMs IUIAHMPOBATH YYEOHOE MCCIIEOBAHUE WM MPOEKTHYIO
paboTy C y4eTOM NOCTABJICHHOMU Lienu: (opMyIupoBaTh IpoOIeMy, TUIIOTE3Y U CTaBUTh
3a/layd MCCIIEJIOBAaHUs, BBIOMpATh AaJEKBATHO IOCTABICHHOW WEIM METOAbI, IeNaTh
BBIBOJIBI 10 pe3yJIbTaTaM UCCIEI0BAHUS UM IPOEKTHOU A TENbHOCTH;

— (QopMmupoBaHre  UHTEpeca K  YIIYOJeHHUIO  OUOJOTHYECKUX  3HAHUU
(npennpodusibHas NOATOTOBKA U MpodecCruoHaNbHAsI OPUEHTAIMsA) U BBIOOPY OUOJIOT U
Kak Npo(UILHOTO IpeIMETa Ha CTYIIEHU CPETHEro MOJHOro 00pa3oBaHus A Oynymiei
npodeccuoHaIbHON JIeATeTbHOCTH, B 00JACTH OHOJOTUH, MEAMIMHBI, HKOJOTHH,
NICUXOJIOTUH, BETEPUHAPUHU, CETTHCKOTO X035 MUCTBA;

— BIAJICHUE HaBbIKaMU paboThl ¢ uUH(OpMaIMEeld  ecTECTBEHHO-HAYyYHOTO
coJiep KaHus, MPEACTABICHHON B pa3Hoil popme (B Bue TeKcTa, TAOIUYHBIX JaHHBIX,
cxeM, TpadukoB, JguarpaMm, Mojeled, H300paKeHH), KPUTHYECKOTO aHajau3a
UH(GOPMAIIMH U OLIEHKH €€ JOCTOBEPHOCTH;

— yMEHHE MHTErpUpPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHMSIMHU JIPYTUX Y4eOHBIX
IPEIMETOB; UHTEPEC K YIIIyOJIEHUI0 OMOJIOTMYECKUX 3HAHUM U BBHIOOPY OMOJIOTMU Kak
npopUIBHOIO IMpeAMeTa Ha YPOBHE CpEIHEro ooumero obpas3oBaHus Ui Oynyuiei
npo¢eCCUOHAIBHON JESATENIBHOCTH B 00JacTH OHOJOTMM, MEIULUHBI, HKOJIOTHH,
BETEpUHAPHUM, CEJIbCKOTO XO3SCTBa, MHIIEBOM IMPOMBIIIJIEHHOCTH, IICUXOJOTHUH,
HCKYCCTBa, CIIOPTa - UMETh YETKUE MPEJCTaBICHUS O MATEPUAINCTUYECKON CYIIHOCTH
T€HOMOB JKUBBIX OPIaHU3MOB U PETYJISALHUIO UX paOOThI;

— 3HaHUE OCHOBHBIX (DAKTOPOB OKpY’KalOLIEH Cpelbl, BIMSAIOIIUX HA Pa3BUTHE U
CYIIIECTBOBAHUE XKHUBBIX OPraHU3MOB, aJaNTalluil K (paKTOpaM OKpY>Karolel Cpebl;

— 3HaHUE OCHOBHBIX MOAXO0/I0B OMOTEXHOJIOTMH, UCIIOJIb30BaHUS €€ JIOCTHKEHUH B
COBPEMEHHOM >KU3HH YeJIOBEKa, OCOOCHHOCTH UCMOJIb30BaHUS KUBBIX OPTaHU3MOB JJIs
IIPOU3BOJICTBEHHBIX HYK/l YEJIOBEKA;

— 3HaHWE OCHOBHBIX MOJXOJ0B CEICKIMH U OMOTEXHOJIOTUH KYJIbTYpPHBIX PaCTEHUH,
XapaKkTepu30BaThb TIE€HETHUYECKH  MOAM(PHUIMPOBAHHBIE  PACTEHUS, ONEPUPOBATH
NOHATUSAMHU, TUOpUIW3aLUs, OTAAJEeHHAas TUOpUaU3alus, HCKYCCTBEHHBIH OTOOpP,
reTeposuc, TpaHchopmalys, MyTareHe3, FTeHeTH4eCKOe PeJaKTHPOBAHUE;

— IIOHMMAaHUE MOJIEKYJSIPHBIX  MEXaHU3MOB  peaju3ally  HACIEICTBEHHOU
uHbOpMaIUU U yMEHHE CBOOOIHO ONEPUPOBATH OCHOBHBIMH MOHATHIMH MOJIEKYJISIPHON
OMOJIOrMH ¥ €€ COBPEMEHHBIX HAIPaBJICHUI — F€HOMHUKHU, METar€eHOMUKHU, IPOTEOMUKH;

— 3HaHME OCHOBHBIX 3a00JIEBAHMI YEJIOBEKA, MEXAaHU3MOB MX Pa3BUTHS, COCO0AX
UX TUArHOCTUKU U JICUEHUS;



— (QopMHpOBaHUE YMEHHUS MCIOIb30BaTh MOHSATHIHBIN anmapat ¥ CUMBOJIMYECKUN
SA3bIK TEHETUKH, TPAMOTHOE€ IPUMEHEHHUE HAYYHBIX TEPMUHOB, TOHITUNA, TEOPUH,
3aKOHOB IS OOBSICHCHHS HAOMIOJAaeMBIX OHMOJIOTrMYECKUX OOBEKTOB, SBICHUH U
MIPOIIECCOB, O3BOJISIOMINX 3aT0KUTh GYHAAMEHT HAYYHOTO MUPOBO33PEHUS.

B nenHocTHO-OpueHTalIMOHHOM cepe:

— 3HAHWE, YTO TMPUMEHEHHE COBPEMEHHBIX TEXHOJOTHH MOJICKYJIAPHON OWOJOTHH
MO3BOJISIET YCIEIIHO pelarh Takue 371000AHEBHBIE MPOOJIEeMBbl, KaK OXpaHa
OKpY’KaroIen cpeibl, COXpaHEHHE 3/I0POBbsI UeJI0BEKa, KOHTPOJIh M BOCCTAHOBJICHUE
IKOCHCTEM.



TEMATHYECKOE IINTAHUPOBAHUE

Moayab «Kak :KUBOTHBIC M PACTEHHUS NIPUCIIOCAOIMBAIOTCSD (IBOTIOLMOHHAS
KoJI0rus) 5-6 Kkiaaccol (34 yaca)

MOP(OJIOTHYECKHUX U
(U3HOIOTUYCCKUX aTallTallHH.
[Touemy opraHu3Mbl HE
CTaHOBSTCSI OECKOHEYHO
OOJBIIUMU, MAJICHPKUMH,
BCESTHBIM.

Tembl OcHOBHOe coepxaHue JeATeIbHOCTD
IKOJbHUKOB
1. M1 ucciienyem CBOJCTBA U CTPOCHHE KUBBIX HccnenoBarteabckue
JKHBbIE 00bEKTHI OpraHu3MOB (CTpOEHUE KIETKH). | pa0boThl «Bce mu (CUHUIIBI,
(6 4) Bun, ocobs — opranusm kax Oenku, Oepe3bl W T.J.)
earHas cucTeMa. Aanrtamnuu OJIMHAKOBBIE?
(mpucnioco6nenus). [Tonstue DOTOKBECT.
TrOMEOCTa3a XMBOTo opranu3ma. | [IpakTudeckas padbora
Croco0Obl ero moaiep KaHus. «CocraBisiem KHHTY
OrpaHnyeHus PEKOPJIOB  pacTeHUH |

JKUBOTHBIX HAIICT'O Kpasi».

2. Biiusinue

OKpY Karleu
cpe/bl HA JKUBbIE
opranu3msl (12 u)

DaKTOPbI OKPYKAKOMIEH CPEBI
(abuotnueckue, OMOTHIECKUE,
aHTpornorennsie). [Ipumepsr
a0MOTHYECKUX (DaKTOPOB,
OKa3bIBAIOIIUX OCHOBHOE
BJIMSTHUE HA )KU3HEACSATEIbHOCTD
KUBBIX OPTaHU3MOB:
TEMIIEpaTypa, CBET, BIAXKHOCTb.
OcCHOBHBIE 3aKOHOMEPHOCTHU
PUCTIOCOOJICHUS KUBBIX
OpraHu3MOB K aOMOTHYECCKUM
dakropam. [Ipucrnocodnenus k
OCHOBHBIM a0MOTUYECKUM
dakTopam: Temmeparypa,
BJIQXKHOCTD U CBET.

[IpakTrueckoe 3aHsITHE
«Bet u Termno» (Kyouku
JbJa B3BECUTD, MOJI0KUTh
B yamku [letpu Ha
pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBICTpEe
pacTasin).

[IpakTrueckoe 3aHsATHE
«Yto pacTBOpsieTCA B
BOJIE» (3KCIIEPUMEHT
«Kuaxuii 1om»).
[IpakTrueckoe 3aHsATHE
«quddy3us BemecTs B
BOJI€ (pacTBOPHI)»,
«/IBM>KEHHE PACTBOPOB MO
LBETKY».

[IpakTrueckoe 3aHsATHE
«JIen maBaet B BoJie
(aiicObepru, 3amep3anue
BOJIOEMOB)».
[IpakTrueckoe 3aHsATHE
«Jlen mpu 3amep3aHun




pacimpseTcs
(pa3pylieHue KaMHs
(mouBOOOpa3oOBaHMUE),
3aMep3aHue KJIETOK).
IIpakTrueckoe 3aHATHE
«Illy6a» (kyOukH Jibaa
3aBEPHYTh B Pa3HbIU
MaTepHal, B3BECUTh).
IIpakTrueckoe 3aHATHE
«ITurmeHThI» (MOXKHO
pa3zenanTh Ha BaTMaHe
KpacuTeNH U3
bomacTepoBy.
[IpakTuyeckoe 3aHaTue
«Kax ®UBOTHBIE IJIABAIOT
B BOJIe» (DKCIIEPUMEHT C
MTUTICTKOM ).
HccnenoBarenbckue
paboTthsl «BnusHUE cBeTa
(Temia, BIaXKHOCTH,
COCTaBa MOYBHI) HA
pacTeHus B €CTECTBEHHBIX
WJIH UCKYCCTBEHHBIX
YCIIOBUAX» (Ha JOCTYITHOM

Marepuasie).
3. B3zanmoneiictBus | buotnyeckue dhakTopsl. HccnenoBaTenbckas
JKMBBIX OPraHU3MoOB | 3aKOHOMEPHOCTHU Pa3BUTUS pabota «Habmonenus 3a
(4 v) MEXBUIOBBIX B3aHUMOOTHOIICHUSAMU
B3aMMOOTHOIIICHUIA. KUBOTHBIX TPU

buornueckue HakTopwl.
3aKOHOMEPHOCTH Pa3BUTUS
MEXBHUIOBBIX
B3aMMOOTHOILICHUH.
ConnainsHoCcTh. Bunbi-

BCeJIeHIbI. [lepeuens pacTeHunii-

BpEIUTEIICH.

JTOOBIBAaHUHU ITHIIA
(KOpMYIIKH ISl TITHLL, JJIsT
TOPOJICKUX WJIH CEIbCKUX
JKUBOTHBIX). BeO-
KaMepbI».
HccnenoBaTenbckas
paboTta
«Pacnpoctpanenue
BUOB-CUHAHTPOIIOB B
Hallled MECTHOCTH




4. YenoBeK B KMU3HU
pacTeHu u
JKUBOTHBIX? (6 1)

AHTpOIOreHHbIe (PAKTOPHI.
[IpaBaa nu, yTO MEPBOOBITHBIE
JIOAM SKUIIM B TAPMOHUU C
npuponoi. OgomMantHuBaHue U
IpPUPYYECHHE KUBOTHBIX U
pacteHuil. 3aueM cracarthb
BBIMUPAIOIINE BUBI, KAK 3TO
nenatb. KynbTypHble pacTeHUs U
UX aukue npenku. [louemy
BaYKHO MX COXPaHSTh.
Pa3Hoo06pasue KynbTypHBIX
pacTeHuil U UX 3HAUYCHUE B
KU3HU yenoBeka. KpacHast kHura
Bauieit repputopun. Ocobo
OXpaHsieMble TEPPUTOPUH,
3anoBeHUKH Poccun u Mupa.

[TpakTuyeckas padbora
«Pa3znoobpasue
KyJbTYPHBIX PACTEHUH B
BaIlleM PETHOHEY.
HccnenoBarenbekas
pabota «Bnusinue
aHTPONOTE€HHBIX (PAKTOPOB
Ha pa3BUTUE PACTCHUH B
ropojie/HaceIeHHOM
IIYHKTE».
OKCKypcHst/pakTHYECKas
pabota «OOIIT B Bamem
pETHOHE — YHUKATbHBIC
OO0BEKTHI IPUPOIBIY.

5. Dkogornueckue
Huu (6 4)

buocdepa — oqHa U3
BOKHEHUIINX 000JI0YEK 3eMITH.
UTo TaKkoe «3KOJOTUYECKUE
HUIIIK» U KaK OHU
dopmupyrotcs? @opmupoBaHue
3HaHUH 110 OMOPa3HOOOPA3HIO
KU3HEHHBIX (opM,
MOBEICHUYECKHUX
IPUCTIOCOOJICHH,
MoAU(pUKAITMOHHAS
U3MEHYMBOCTH (Ha 0a30BOM
ypoBHE). PacTuTenbHbie
co00II1eCTBa ¥ UX THIIHI.
Pa3ButHne u cMeHbI
PACTUTENBHBIX COOOIIECTB.

HccnenoBarenbckue
paboThl «DKOIOTUIECKUE
HUIIIN BOKPYT T€Os —
onucanue GpakTopon
OKpY’Karolen cpeapl».
Hccnenosarenbckue
paboTHI
«DeHomorn4YecKue
HAOJIIOIEHUSY.




Monyan «buorexHosorus» 7 kiaacce (34 gaca)

Tem
bl

OcHoBHOE coep:KaHue

JlesiTeILHOCTD
IKOJbHUKOB

Tema 1.

BbuorexHoJsior
us(4 4)

[TonsiTue OMOTEXHOIOTUU. 3a4eM
YeJI0BEKY OMOTEXHOJOTHH, B YEM UX
IPEUMYIIECTBO TEPe]] XUMUICCKUM
cuHTe30M. OCHOBHBIEOMOOOBEKTHI
OMOTEXHOJIOTUH: MIPOMBIIIIICHHBIC
MUKPOOPTaHU3MBbI, KJICTKH U TKaHU
pacTeHUi, )KUBOTHBIX U YEJIOBEKa,
OMOKaTaIN3aTOPbI.

ChIpbe 111 OMOCHHTE3a U OIICHKA
€ro OMOJIOTHYECKOMN IIECHHOCTH.
OCHOBHBIC HCTOYHUKH YTIIEPO/Ia,
aszora, pocdopa, MUKPOITIEMEHTOB.
HccnenoBanre HOBBIX HCTOYHHKOB
CBIPbS (BKIIFOYAsI BOIIPOCHI €TI0
peABaApUTETHLHON 00pabOTKN),
pa3paboTKa HOBBIX MUTATEIbHBIX
Cpell, B TOM YHCIie BKIIFOYAOIIUX
OMOCTUMYIISITOPBI U IPYTHE
AJIEMEHTHI yIPaBICHUS U
ONTUMM3AIUHU TIPOIIECCOB
O6uocuHTe3a. MeToabpl ONTUMU3AIINH
MUTATENIbHBIX CPE]I.

[TpakTuueckas pabora
«IIpumepsl
MPUMCHEHUS
OMOJIOTMYECKHUX
00BEKTOB B TBOEH
KUZHN.

Tema 2.
MukpobuoJior
usi(6 )

[TonoxeHne NpoKapuoTOB B CUCTEME
opranudeckoro mupa. CTpoeHue
OaKTepHaTbHON KICTKH.
Knaccudukanus 6akrepuii.
Mopdonorus 6akrepuii. [Ipocteien
CJIOHBIE METOIbI OKpAIINBAHUS
Oakrepuii. ®uznonorus OaKTepuit:
UTaHUE, IBIXaHHUEe, POCT U
pa3MHOXXeHHE. 3HAKOMCTBO C
JIOMEHOM Apxeu
(OKCTPeMODHUITBHOCTD,
0COOEHHOCTH CTPOCHWSI KIJIETKH ).

[TpakTuka.
JlaGoparopnas pabora
«DuKCUpOBaHHbBIE
npenapatbl OaKTepuil.
Omnpenenenue Gopmbl
MPEAIOAKEHHBIX
KYJIbTYpP
MUKPOOPTaHU3MOB,
WCIIOJIb3YS POCTOM
METOJ OKPaCKH.
JlaGoparopnas pabota
«Omnpenenenue Tuna




MOJIOYHOKHCIIOE ¥ CHIUPTOBOE
opoxenue. DoToTpopHBIE U
XeMOTpo(HbIE OaKTEpHH.
Kunernueckoe onucanue npoiecca
pOCTa MUKPOOPTaHU3MOB.
DKCIMOHEHIHAIbHAS. MOAEIb POCTA.
Kuneruka rubdenu
MUKPOOPTaHU3MOB.

[laTorennsle 6akTepun. YyMHas
najoyka U 4epHasi CMEpTh,
00TyIU3M, CTOJOHSIK, TYOEpKYyJIes.
Uctopus 60pbOsI ¢
OakTepruaTbHBIMU UH(PEKITUIMH.
Boiina 6eckoHEeYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIA.

MexaHu3Mbl ISUCTBUN
aHTUOMOTUKOB. MeXKIIeTOuHas
KOMMYHUKalus 0akrepuid. HyBCTBO
KBOpyMa.

[Tpumenenue 6axTepuii
yenoBekoM. Kunernueckoe
onucaHue OMOCUHTE3a MIPOYKTOB
MUKpOOpranusMamu. bakrepuu,
KOTOpBIE MOT'YT pa3jiararb
IIJIACTUK.

Mukpoopranusmsl B
arpoOHOTEXHOJIOTUH.

HckyccTBeHHBIE acconranuu
pacTeHuil ¢ MUKpOOpraHUu3MaMu

KJIETOYHOU CTEHKH
METOJIOM OKpallINBaHUS
no ['pamy» (mipu
HaJIU4YUU PEaKTHUBOB).
JlaGopartopnas pabota
«IIpurorosnenue
MPUKU3HEHHBIX
npenapaTon
MOJIOYHOKHCIIBIX
OaxkTepuii».
JlaGopartopnas pabota
«IToceB cMmbIBa C pyK Ha
yaku [letpny.
JlaGopartopnas pabota
«Brlgenenue yncTomn
KYJbTYpPbl OaKTEPHIA.
Merton pa3BeieHHIA.
MeToa UCTOIIAIOMIETO
HITpUXay.
JlaGoparopnas pabota
«Mopdomoruueckas
XapaKTepUCTUKa
BBIZIEJICHHON YHUCTOU
KYJbTYPBI:
XapaKTepUCTUKa
KOJIOHUH, hopma
OakTepuit, TUII
KJIETOYHOU CTCHKH.
JlaGoparopnas pabota
«CpaBHEHHE pocTa
MHUKPOOPTaHU3MOB Ha
qarike 0e3 u ¢
n00aBIIeHUS
AHTUOMOTUKOBY.
HccnenoBarenbekas
pabota «Ilouck
MHUKPOOPTraHU3MOB
00J1a1ar0IInX
AHTarOHUCTUYECKOU
AKTUBHOCTBIOY.
HccnenoBarenbekas
pabota «Bpinenenue
MOJIOYHOKHCIIBIX
OakTepui,
UCCIIEIOBAHUE UX




aKTUBHOCTH.
HccnenoBarenbckas
pabota «Bsinenenue
OakTepuil MOJIE3HBIX
JUI PACTCHUI.

Tema 3.
JyKapHOTHYECKHUE
OpPraHusMbl B
OMOTEeXHOJIOTHH
(mi1ecHeBbIe rPHUOBI,
AP OKAKH,
Bogopocun) (6 1)

[TnecHeBbIe TPUOBI IPOTYIICHTHI
OHMOJIOrMYECKN aKTUBHBIX BEIIECTB
OO6m1as xapakTepUCTUKA IPOXKIKEH
caxapomurueToB. Mctopus
UCTIOJIB30BAHUS IPOKKEH B
TPaIUIIMIOHHON OMOTEXHOIOTHH.

TexHOoIornM BUHOAEUS U
XJIe00IIeUCHUS,
CIIEHUAIN3UPOBAHHBIE PACHI
npoxckeit. MeTabosu3M ApoxsKen.

Peaxniust cnupToBOrO OpOXKEHUS.
[Tomy4yeHre BTOPUIHBIX
MEeTa0OJMTOR B APOXKKaX. J(poxoku
KaK TIPOJIYIIEHTHl OMOTOILIUB.
[Tony4yenue 11eseBbIX OEIKOB B
JIPOAOKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MIOJIOBOT'O PA3MHOKEHUS Y
TIPOAOKEH, 3HAaUCHHUE N3YUYEHUS
MUTO3a U [IUTOKUHE3a IS
ONITUMM3AIUHU TIPOIIECCOB
KyJIbTUBUPOBAHUS APOXIKEBBIX
IITAMMOB, IOHUMAaHUS IPUYUH
MAaTOTE€HHOCTH JPOXOKEH U TprUOOB,
MIOKMCKA MUIIIEHEH (PYHTUIIUIOB U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
pernapaTos.

Bonopocnu — nepcrieKTuBHbIN
00BEKT JUTsl MPOU3BOJICTBA OeNKa U
yIieBoJI0B. bruoTtexHonornueckue
METOJIbI OYMCTKU TBEPBIX,
KHUJKUX OTXOJIOB ¥ Ta3000pa3HBIX
OTXO/JIOB MPOU3BOACTB. CTOUHBIC

BOJIbI. CXEMBI OUMCTKH.
buodunbetpsl, aspoTeHKH,
METAaHTCHKH!, OKCUTCHKH.
AKTHUBHBINA W U BXOJSIINAE B HETO

MUKPOOpraHu3Mbl. Vicrons3oBanue
BOJIOPOCJIEN B OUHCTKE CTOYHBIX
BOJI.

JlaGopartopnas pabota
«Iloncuet kireTok
IPOXOKEN B KaMepe
I'opsieBar.
JlaGopartopnas pabota
«O0HapyxeHue
MPOJIYKTOB CLIUPTOBOTO
OpOXKEeHUS: STUIIOBOTO
CIUPTa U YIJIEKUCIIOTO
razay.

JlaGoparopnas pabota
«Habnronenue
Pa3MHOXKEHHS
JIPOKIKEBBIX KIIETOKY.
[IpakTuueckas pabora
«ITonyuenue TBOpoOra u
keupa Ha OCHOBE
MOJIOYHOKHCIIBIX
OakTepuii».
[IpakTuyeckas pabora
«OcHOBHEBIE BUBI KBaca
U UX XapaKTEePUCTUKAY
«JIpoxxu u
MOJIOYHOKHCIIBIE
OakTepuw,
MpPUMEHSIEMBIE TS
MIPOU3BOJICTBA KBACAY.
[IpakTrueckas pabota
«CpaBHUTENbHBIM
aHaJIU3 Pa3BUTHUSA
JPOKIKEN B a3pOOHBIX U
aHa’pPOOHBIX
YCIOBUSX.
[IpakTrueckas pabota
«MeToapl OLIEHKH
CBOWCTB
xJieOOTMeKapHbIX
JIPOMKIKEH.
OcoOeHHocTH
MPUMEHEHUS




MIPECCOBAHHBIX,
CYIIEHBIX U
WHCTaHTHBIX
IPOAKEN».
HccnenoBarenbekas
pabota «Bnusinue
(UBUKO-XUMUUYECKUX
(hakTOpOB HAa KAYECTBO
OMOTEXHOIOTUYECKOM
POIYKITNH (KBac,
kedup, CoIp, XJ1e0 1
TIp.)».
HccnenoBarenbckas
pabota «Bnusinue
(U3HKO-XUMHUYECKUAX
(hakTOpOB Ha POCT
Bojopociu (Chlorella
vulgaris)».

Tema 4.
Hacaencrsennas
uapopmanus (4 4)

HacnenctBeHHOCTE U
M3MEHUYHUBOCTh — OCHOBHBIC
CBOICTBA JKMBBIX OPTaHU3MOB.
N3menunBocTh. Buabsl
N3MEHUYHUBOCTb.

['en —maTepuaabHBIN HOCUTEID
HACJIEJICTBEHHOCTH 1
n3MeHUYUBOCTU. HykiienHoBbIe
KHUCIOTHI. JIokamu3anus
F€HEeTUYEeCKOro Marepuasa B
KJIeTKe. JleJleHne KIEeTOoK.
Pennukamus JIHK. OcHoBHas
JI0rMa MOJICKYJISIPHOM OMOJIOTHH.
Tpanckpunuums. TpaHcaanus.
MyTtanumu.

[TpakTuyeckas pabora
«MoaudukanronHas
M3MEHUYUBOCTH (JIUCTHS,
UTOJIKU C OJIHOTO
JIepeBa)».
[IpakTuueckas pabora
«['en — uHCTPYKIUS TIO
cOOpKe KJIeTKH (Ha
oucepe Wi
KOHCTPYKTOPE)».
[IpakTraeckas paboTa
«MyTanus Ha
Oyrepopoe (moboit
OOBEKT U3 MpeabIAyLIen
paboThI, T N3MEHEHHE
WHCTPYKIIMN TPUBEIET
K HM3MEHEHUIO
BHEITHETO BHJIA

00BEKTa)».
Tema S. [TonmoxxeHre BUPYCOB B CUCTEME [TpocmoTp
Bupycoaorust (24) opranuyeckoro mupa. CTpykTypa U | JOKYMEHTaJIbHOTO
XUMHUYECKHM COCTAaB BUPYCOB. ¢dbunbMa o BUpycax.
Knaccuduxanus Bupycos. [IpakTrueckas padora.

Penponykuusa Bupycos. Bupycer -
BO30yUTENN MH(DEKITMOHHBIX
0osie3Hel. OHKOBUPYCHI.
Bakrepuodaru: crpoenue,

«Meron pa3BeIeHUN».
[IpakTrueckas paboTa.
«TurpoBanue
O0akTeprnodarony.




CBOWCTBA, IPUMEHECHUE.
buonoruueckue MeTo 161 60PHOBI C
BUPYCAMH.

Tema 6. 'ennast

OCHOBBI TEHHON UHKEHEPUH.

[TpakTuueckas padbora

HHKCHEPHS U Bekropa. Cnennduueckue «OHIOOHYKJIEA3bI
OMOTEeXHOJI0Tr U (bepmeHThl OaKkTepuil. pecTpukiuu (pabota ¢
(4 v) buorexHonornu npoayKunuu HYKJIEOTHUIHBIMHU
0eJIKOB B OaKTepHUabHbIX MOCJIEIOBATENBHOCTAMHU
KyJbTypax. JIoCTHKEHUsI TEHHOU Ha Oymare)y.
UHKEHEPUU U OMOTEXHOJIOTHH. [TpakTuueckas pabora
CRISPR/Cas — cuctema «['eHHBIC HOYKHHUIIBI -
aJanTUBHOTO UMMYHHUTETA CRISPR/Cas
Oaxtepuit u apxeir. [MO. Metoasl | (MOAenIUpOBaHUE HA
nosydenus I'MO. oymare)y.
Urpa-guckyccns:
«Bparpai rpaHt Ha
coznanue ' MOy.
Tema 7. JloMecTukanus OCHOBHBIX Juckyccus
buorexnonorum B JIOMAIIIHUX >KUBOTHBIX; «JlomecTukanus, Bce 11
’KMBOTHOBO/ICTBE COBpPEMEHHBIE IKCIIEPUMEHTHI 110 pacTeHus ¥ )KUBOTHBIE,
(4 ) JIOMECTUKALIUU )KUBOTHBIX KOTOpBIE XKUBYT PSIAOM
(7Mcuna, HopKa U Ap. — C YEJIOBEKOM UM
HKCIIEPUMEHTHI HAYYHOH IIKOJIbI OJIOMAIIHUBAOTCA?
akajzemuka bensesa). MOo’KHO 11 cUnTaTh
CoBpeMeHHbIE METO/IBI B TapakaHa
’KUBOTHOBO/JICTBE: TPAHCIUIAHTALUS | OJIOMAlIHEHHBIM
SMOpPUOHOB, XUMEPHBIE )KUBOTHBIE, | KUBOTHBIM?».
KJIOHUPOBAaHUE. [TpakTnueckas padota
OcHOBHbIE 00JIE3HU KUBOTHBIX U «Meroauka
POJIb TATOT€HHBIX KJIOHUPOBAHHUSI
MHUKPOOPraHU3MOB U MMapa3uToB B | (MOJAEIMPOBAHKE HA
pa3BUTHHU 3a00JICBaHUH JOMAITHUX | Oymare).
KUBOTHBIX U1 OCHOBHBIX M€pax [TpakTryeckas padbora
O00pBOBI C HUMU; POJTH TTOJIE3HBIX «CocTaBieHue paluroHa
MHUKPOCUMOHOHTOB B OpraHU3Me NUTaHUS )KUBOTHOTIO,
*KUBOTHBIX. [lonoxxuTEeNnbHOE N pacyeTr pacxoA0B Ha
no6ouHOE (OTPHUIATETHHOE) COJIEP KAHMEY.
BO3€MCTBMM aHTUOMOTUKOB Ha HccnenoBarenbckas
OpraHu3M B XOJI€ JICUCHUS pabota «OreHka
KUBOTHBIX; LEJIH U 3a1a41 KayecTBa MOJIOYHOM
BeTeprUHapuu. bruorexHonorus IPOTYKLUN.
KOPMOBBIX NPENapaToB.
Tema 8. OCHOBHBIE METO/IbI CEJICKLIHH. [IpakTuueckas pabota

buorexHosoruu B
PaCTCHHCBOACTBE

I'ubpuauzanus. @opmel oTdOOpa.
OCHOBHBIE HaIlPABJICHUS

«BpIpanmuBaeM ropox.
Kak nposectu




(4 4)

CEJIEKLIMM: YIIyUIIECHUE
YPOKAWHOCTH, YCTOMYUBOCTH K
OMOTHYECKUM U a0MOTUYECKUM
dakTopam.

OcCHOBHBIE TOAXO/BI CEJIEKIIUN U
OMOTEXHOJOTUH KYJIbTYPHBIX
pacrenuit, [ ubpuanzanus,
oTJajgeHHas THOpuAN3anus,
HCKYCCTBEHHBIN OTOOP, T€TEPO3HC,
TpaHcpopMalus, MyTareHes,
TreHEeTHYECKOE PETAKTUPOBAHNUE).
Hcropus cenekuuu B Poccun n
MUpE, UCTOPUS PA3BUTHS
BAKHEHIINX COPTOB KYJIbTYPHBIX
pacTeHUM.

Kak uenoBek Moxer
MOAU(PUIIUPOBATH PACTCHUS?
I'enHas uHxxenepus pacreHuit: Urto
TaKO€ F€HETUYECKasi NHKEHEPUS
pactenuil. TpaHCTE€HHBIE pACTCHUS.
Meronp! nonyuenus. O6pa3zoBaHue
OIyXOJIEH Y PACTEHU.

ArpobakTepuanbHas
Tpanchopmanus: Ti-Tra3MuIbl.
I'enst T-JIHK. MonekymnsapHo-
TreHETHYECKHE MEXaHU3MBI
TpancpopManuu. ['eHeTnueckoe
penaktupoBanue. COBpeMEHHbBIE
TOJIXO/IbI U TOCTHIKECHHUS
T€HETHYECKOT0 PeAaKTUPOBAHUS
pacTeHUM.

EcTh 511 %u3Hb B IpoOupke?
buoTtexHonmorus KyabTypHBIX
pacTeHuM.

CKpEIIUBAaHUE Y
ropoxay.
[TpakTuueckas padbora
«["eHOMHBIEC HOKHUIIBI
(MozenupoBaHUE
paboTHI CUCTEMBI
CRISP-Cas).
HccnenoBarenbekas
pabora «BsipamuBanue
pacTeHuil B mpoOUpKe»
(MOXHO
BOCTIOJTH30BATHCS
pe3ysibTaTamMu
TPEIBITYIINX
IKCMIEPUMEHTOB T10
COCTaBJICHUIO
MUTATEIBHBIX
pPacTBOPOB TSI
pacTeHui).




TEMATHYECKOE IINTAHUPOBAHUE

Moayab «Kak :KUBOTHBIE M PACTEHHUS NIPUCIIOCAOIMBAIOTCSD (IBOTIOLMOHHAS
3KoJIorus) 5-6 kiaaccnl (34 yaca)

Ne Temsl ypokoB Kou- | Jlata
n/ BO | ITPOBEJICHUS
o 4acoB | IUIaH ‘ (dakt
MbI ucciaenyem:xkuBbie 00beKThI (6 1)
1 | BBoanslii unctpykrax no Thb. 1 01.09
2 | CBOiiCTBa U CTPOCHUE )KMBBIX OPTaHU3MOB (CTPOCHHE KJICTKH ). 1 | 07.09
3 | Bua, ocoOb — opranu3M Kak einHasi cucrema. AjanTainuu 1 15.09
(mpucnocobyieHus1).
4 | Ilonsatue romeocrasa ;kuBoro opranusma.Crnoco0sl ero 1 | 2209
0JIICP KAHMSI.
5 | Orpanndenust MOp(HOIOTrHYECKUX U (PU3HOJIOTUYECKUX 1 | 29.09
aJanTarui.
2. Bausinne okpy:kamwuieii cpeabl Ha ;KUBbIe opranu3Mbl (12 u)
6 | DakTOpBl OKPYIKAOIIEH cpeabl (abnoTHuuecKre, OMOTHYECKHE, 1 | 06.10
AHTPOIIOTEHHBIE).
7 | Ilpumepsl abnoTHYECKUX (PAKTOPOB, OKA3BIBAOIIIMX OCHOBHOE 1 | 13.10
BJIMSTHUE Ha )KU3HEACATSIIBHOCTHKMBBIX OPTaHU3MOB:
TEMIIEpaTypa, CBET, BIAKHOCTD. .
8 | [Ipumepsl abnoTHuecKux PakToOpoB, OKA3bIBAIOIINX OCHOBHOE 1 | 20.10
BIIMSTHUE HA )KU3HEACATEIbHOCTHXUBBIX OPTaHU3MOB:
TEMIIEPaTypa, CBET, BIAYKHOCTb. ..
9 |OcHOBHBIE 3aKOHOMEPHOCTH MTPUCTIOCOOICHHS KUBBIX 1 ]2710
OpraHU3MOB K a0HOTHYECKUM (pakTopam.
10 |OcHOBHEIE 3aKOHOMEPHOCTH MIPUCIIOCOOIEHHS KHUBBIX 1 | 1011
OpraHu3MOB K aOMOTHYECKUM (haKTOpaM.
11 | OcHOBHBIE 3aKOHOMEPHOCTH MTPUCITOCOOJICHUS KUBBIX 1 17.11
OpPraHU3MOB K a0MOTHYECKUM (HDaKTOpaM.
12 [MpucrnocobieHus K OCHOBHBIM a0HOTHYECKUM (paKTOpam: 1 2411
TeMIIepaTypa, BIaKHOCTb U CBET.
13 TpucrocobaeHnst K OCHOBHBIM a0HOTHYECKHM (haKTOpaM: 1 | 0112
TeMIIepaTypa, BIAKHOCTh U CBET.
14 TpucrocobaeHnst K OCHOBHBIM a0HOTHYECKMM (haKTOpaM: 1 |0812
TeMIIepaTypa, BIAKHOCTh U CBET.
15 | IIpaktuueckoe 3austue «I[BeT U Temio» 1 | 1512
16 | IIpakTuueckoe 3anHsTHe «YTO pacTBOPSIETCS BBOJIEN 1 ]2212
17 | Ilpaktuueckoe 3anstHe «JIuddys3us BemecTs BBOIE 1 | 1201
(pacTBOpHI)»
3. BzaumogeiicTBUs KUBBIX OPraHu3Mosn(4 1)
18 | Buornueckue (hakTOphl. 3aKOHOMEPHOCTH Pa3BUTHS 1 | 1901
MEXBUJJOBBIX B3aUMOOTHOIICHHIA.
19 | Buornueckue hakTOpbl. 3aKOHOMEPHOCTH Pa3BUTHS 1 | 26.01
MEXBUIOBBIX B3aUMOOTHOIICHHIA.
20 | CommanbHocTh. Buabl- Bcenenipl. [lepeyens pacteHuii- 1 02.02
BPEAUTEICH. .
21 | UccnenoBarensckaspabora «Pacnpocrpanenue 1 | 09.02
BUJIOB-CHHAHTPOIIOB BHAIIIEH MECTHOCTH




Yes10BeK B JKU3HUPACTEHUIH M )KUBOTHBIX? (6 1)

22 | AHTpONIOre€HHbIE (PaKTOPBHI. 16.02

23 | IlpaBna nm, 4TO NEPBOOBITHHIE JIOAM JKUIU B TAPMOHUU C 02.03
npupoor. OOMalIHUBAHUE U IPUPYUYECHUE KUBOTHBIX U
pacTECHUM.

24 | 3a4yeM cmacarthb BBIMMPAIOIIKEC BUJBI, KaK 3TO JCIaTh. 09.03

25 | KynpTypHble pacTeHHs MUX AUKHE Npeaku. [louemy BaxHO UX 16.03
COXpaHAThb

26 | PaznooOpa3ue KyJabTypHBIX PAaCTEHUHN U UX 3HAYEHUE B KU3HU 30.03
YEJIOBEKA..

27 | Oco6o oxpansemsbie TeppuTopur, Oco00 OXpaHIeMBbIE 06.04
TEPPUTOPHUH, 3anoBeaHUKH Poccuu u mupa.

JKosornyeckue Humm (6 4)

28 | buocdepa — ogHa U3 BaKHEUIINX 000JI0UEK 3eMITH. 13.04

29 | YTo Takoe «IKOJIOrMYEeCKUE HUIIN» U KaK OHH (POPMUPYIOTCS? 20.04

30 | ®opmMupoBaHUE3HAHUI 110 OMOPA3HOOOPAZHIO KUZHEHHBIX 27.04
dbopM, MOBEJICHUECKUX MPUCTIOCOOTIECHUH, MOAUPUKALIMOHHAS
M3MEHYUBOCTH (Ha 0a30BOM YPOBHE).

31 | ®opmMupoBaHHE3HAHUI 110 OMOPA3HOOOPA3HIO KUZHEHHBIX 04.05
dbopM, MOBEJEHUECKUX MPUCTIOCOOTIECHUH, MOAU(PUKALIMOHHAS
M3MEHYUBOCTH (Ha 0a30BOM YPOBHE)..

32 |PacturenbHBIE COOOINECTBA M UX THIIBL.. 11.05

33 | Pa3BuTHE U CMEHBI paCTUTEIBHBIX COOOLIECTB. 18.05

23.05

34 | UccnenoBarenbckue paboThl « DIKOJOTHUYECKHE HHIIH BOKPYT
Te0s1 — onucanue (HakTOPOB OKPYKAIOIIEH CPEIBD».




TEMATHYECKOE IINTAHUPOBAHUE

Monyan «buorexHonorus» 7 kiaacc (34 gyaca)

No Kou- | lata
/1T Tembl ypoKOB BO | MPOBEACHUS
4acoB | MiIaH | Qakxr
buorexnosnorusi(4 4)
1 | Beoanslit nacTpykTax mo Th. 1 01.09
2 | IlonaTtre OMOTEXHOJIOTUHU. 3a4€M YEIOBEKY OMOTEXHOJIOTUH, B 1 07.09
9eM MX ITPEUMYIIESCTBO
3 | OcHoBHBIE OHMOOOBEKTHI OMOTEXHOJOTHUH 1 | 15.09
4 | UccnenoBanne HOBbIX HCTOYHUKOBCHIPHS (BKIIIOUYasi BOITPOCHI 1 | 2209
€ro npeBapuTesIbHON 00paboTKM), pa3paboTKa HOBBIX
UTATEIIBHBIX CPE/I.
Mukpoouosiorusi(6 1)
5 | Crpoenue GakrepuanbHoil kiaetku. Kinaccupukanus 6akrepuid. | 1 | 29.09
Mopdonorus 6akrepuii
6 | ®usunosiorust OaKTepuii:MUTaHUE, IBIXaHHUE, POCT U 1 06.10
pPa3MHOXKCHHE.
7| MOJIOYHOKHUCIIOE U CIIUPTOBOE OposkeHune. DoTOTpOdHBIE H 1 | 1310
XeMOTpo(dHBIC OaKTEPHH.
8 | [laTtorennsie OakTepun. YyMHass TalovKa M YepHasi CMEPTH, 1 ]2010
OOTYJIN3M, CTOJIOHSK, TYOSpKYJIe3.
9 | [latorennsie OakTepuu. YymHas 1 | 27.10
naJiouka v YepHasi CMEpTh,
OOTYJIN3M, CTOJIOHSK, TYOSpKYJIe3.
10 | bakrepuu, KOTOpbIE MOTYT pa3jaraTh IUIACTHK. 1 | 1011
MuKpoopraHu3Mbl B arpoOHOTEXHOJIOTHH.
JyKapHOTHYECKHE OPraHu3Mbl B OMOTEXHOJIOTHH (IMJIeCHeBbIe IPHObI,
APOK:KH, Bomopocn) (6 u)
11 | IlnecHeBble rpulOBI MPOAYLEHTH OMOIOTHYECKH AKTHBHBIX 1 (1711
BEIIICCTB
12 |HMcropus HMCHIOIB30BaHUS APOXOKEH B TPATUITMOHHOM 1 | 2411
OMOTEXHOJIOTHH.
13 | TexHomoruu BUHOAEIUS U XJI€OOIIEUYEHNS, 1 | 0L12
CIICIMAJIM3UPOBAHHBIC PACHI IPOXIKeH. MeTaboau3M IpoAIKeH.
14 | Bomopociu — IepCIeKTUBHBIN 00BEKT JUIs POU3BOCTBA 1 | 0812
OclKa U yIJeBOJOB.
15 | bBHOTEeXHOIOTHYECKHUE METObI OUYUCTKH TBEPIBIX, 1 15.12
KHUJKUX OTXOJIOB M Ta3000pa3HBIX OTXOJIOB MPOU3BOICTB.
16 | Mcmonp30BaHHe BOJOPOCIICH B OYMCTKE CTOUYHBIX BOJI. 1 | 2212
HacaencrBennasi uagopmanus (4 1)
17 | HacnencTBEHHOCTh M N3MEHYMBOCTH — OCHOBHBIE CBOMCTBA 1 | 1201
KUBBIX OPTaHU3MOB
18 | U3sMeHuMBOCTH. BB N3MEHUNBOCTD. 1 | 1901
19 | HykienHoBble KUCIOTHL. JIOKaIM3amus T€HETHIECKOTO 1 | 26.01
MaTrepHuaya B KJICTKE.
20 | IpakTuyeckas pabora 1 ] 0202
«I"eH — uHCTpYKIUS TOCOOPKE KIETKH (Ha Oucepe win




KOHCTPYKTOpPE)».

3. B3aumoaeiicTBUA KHUBBIX OPraHU3MoB(4 1)

21 | CTpyKTypa MXMMHUYECKUI COCTAB BUPYCOB. 09.02
Knaccudukanus BUPYCOB.

22 | BUOJIOTUYECKHE METOABI OOPHLOLI CBUPYCAMH. 16.02

I'ennasi nH:KeHepus U OMoTeXHOJI0rum (4 4)

23 | OcHOBBI TeHHOM nKeHepun. Bekropa. Crieruduaeckue 02.03
dbepMeHTHI OaKTepuid.

24 | BUOTEXHOJIOTUU NPOIYKIUU OEIKOB B OaKTepUATbHBIX 09.03
KYJIbTypax

25 | JIoCTMKEHUS TEHHOMUHIKEHEPHU U OUOTEXHOJIOTHH. 16.03

I'MO. Metoapl mayuenus I'MO.

26 | IIpaktuueckas padora: «Iennbie HoxHUIEI -CRISPR/Cas 30.03

(MozlenupoBaHUE Ha Oymare)y.
buorexHosoruu B KMBOTHOBOJACTBE (4 1)

27 | JloMeCTHKALUsl OCHOBHBIX JOMAIIHUX KUBOTHBIX 06.04

28 | CoBpeMEHHBIE METO/IbI B )KMBOTHOBOCTBE: TPAHCILIAHTALIMS 13.04
SMOPHUOHOB, XUMEPHBIE JKUBOTHBIC, KIIOHUPOBAHHE.

29 | OcHOBHBIE 0O0JIE3HH KHBOTHBIX M POJIb TATOT€HHBIX 20.04
MHKPOOPTIaHU3MOB U Mapa3uTOB B Pa3BUTHH 3a00JI€BaHHIA
JTOMAITHUXKABOTHBIX.

30 | BHOTEXHOIOTHSI KOPMOBBIX MPENAPATOB. 27.04

buorexHosiorun B pacrenneBoacTse (4 4.)

31 | OcHoBHBIE MeTOARI cenekuuu. I'nopuausanus. ®opMel 0TO0pA. 04.05

32 | Ucropus cenekiuu B Poccuu 1 Mupe, HCTOPUST Pa3BUTHS 11.05
BAKHEHIIIMX COPTOB KYJBTYPHBIX PACTCHHUU.

33 | Tpancrennblie pacteHusi. Metossl nonyuenus. OOpa3oBaHue 18.05
OIyXOJIEH Y pacTEeHHH.

34 | UccrnenoBatenbekas pabora «BeIpaluBaHue pacTeHUil B 23.05

TPOOHPKE»
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