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HOACHUTEJIBHASA 3AIINCKA

AKTYaJlbHOCTh M HA3HAYEHHE POTrPaMMBI.

[Iporpamma pa3paboTaHa B COOTBETCTBUU C TpeOoBaHUsAMH DenepaibHOTO
rOCyJapCTBEHHOr0  00pa30BaTENbHOIO  CTaHAApTa  OCHOBHOrO  OOIIEro
oOpa3oBaHMsI, OPUEHTHUPOBAaHA HA O00OecleYeHNe WHANBUAYAIbHBIX MOTPEOHOCTEH
oOydarolmuxcss W HampaBieHa Ha JOCTIDKEHHE IUIAHUPYEMBIX pe3yIbTaToOB
OCBOCHHMsI TPOTrpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHUs C y4eTOoM BbIOOpa
YYaCTHUKaMU 00pa30BaTEIbHBIX OTHOIICHUM KypCOB BHEYPOUHOU AESATEIHHOCTH.
DT0 MO3BOJISET 00ECIEYUTh EAUHCTBO 00s13aTenbHbIX TpeboBanuit ®I'OC Bo Bcem
MPOCTPAHCTBE IIKOJIBHOTO OOpa30BaHUsA: HE TOJHKO Ha ypOKe, HO U 3a €ro
npeaenamu.

AKTyalnbHOCTh  peajiM3allid  JAaHHOW  MporpaMmbl  OOyCJIOBJIEHa  camou
OCOOEHHOCTBIO MPOEKTHO-UCCIIEIOBATEIBCKON NEATEIbHOCTH. JTa JIEATEIbHOCTh
JISKUT B OCHOBE IO3HABATEIBHOIO MHTEpEca PeOCHKA, SIBISETCS 3aJI0MOM YMEHHUS
IUIAaHUPOBATH JIIOOBIE JIEWCTBHS M Ba)XXHBIM YCIIOBUEM YCIEIIHOW peanu3alnuu
uneil. JroOble W3MEHEHUs COBPEMEHHOr0 OOIIEeCTBA CBSI3aHBI C IMPOEKTAMU U
UCCJIEIOBAHUSIMU — B HayKe, TBOpYECTBE, OH3HEce, OOIIECTBEHHOM KU3HH.
[ToaTOMy BaXKHBIM 3JIEMEHTOM Pa3BUTHUS JIUYHOCTH OOyYarollerocs SBIseTcs
(bopMHpOBaHWE OCHOBHBIX HABBIKOB ITPOEKTHOMCCIIEOBATEIBCKOM 1€ TEIbHOCTH.
[TporpamMmoil mpeaycMoTpeHO (HOPMHUPOBAHHE COBPEMEHHOIO TEOPETUUYECKOTO
YPOBHSl 3HaHMWI, a TaKK€ M IPAKTUYECKOrO OIbITa paboThl € JIaOOpaTOPHBIM
00Opy/IOBaHUEM, OBJAJCHUE NPUEMaMHU HCCIEI0BATEIbCKON AESTEIBbHOCTH.
Metonbl  opraHuzanuu  00pa30BaTEIbHOW U HAYYHO-UCCIIEI0BATEIHCKON
NEATEIbHOCTH IIPELYCMATPUBAIOT ¢dbopMupoBaHue y oOyuaromuxcs
HECTaHJAPTHOTO TBOPYECKOTO  MBILIUIEHUS, CBOOOABI CaMOBBIPDAKEHUS U
WHIUBUYJIbBHOCTHU CYKIEHUH.

Jlns monHOro yudera NOTPEOHOCTEM ydaluxcsi B Mporpamme HCMOJIb3yeTcs
U pepeHIUPOBAaHHBIN MOAX0A, YTO CTUMYJHPYET YYaIIErocs K YBEIUYECHUIO
MOTPEOHOCTH B WHIAWBHYaJbHOW, WHTEJUICKTyaJbHOM UM TO3HABaTEIbHOU
JNEATEIBHOCTH W PA3BUTUI0 HAYYHO-UCCIEAOBATEIbCKUX HaBBIKOB. [Iporpamma
CTaHET BOCTPEOOBAHHON B TMEPBYIO OYEpEeIb IIKOJIbHUKAMH, KOTOPbIE HMEIOT
CTOMKMM HMHTEPEC M COOTBETCTBYIOIIYI0 MOTHBALMIO K HM3YYEHUIO NPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA, ECTECTBEHHBIM HAyKaM M TEXHOJIOTHSIM.

B moapocTKoBOM BO3pacTe ydauiuecs MNPOsBIIIOT CBOIO 3aMHTEPECOBAHHOCTH B
TOW WM MHOW 00JacTH 3HAHWN, HAYYHOM HAMPABICHUU WX MPOQPECCHOHATBHON
NEeSTENIbHOCTH. TakuM 00pa3oM MPOUCXOAUT (OPMUPOBAHME MMO3HABATEIHHOU U
npo(eCCHOHANBHOM  COCTABIISIIOIIEH  JIMYHOCTH, IIOMOTAeT ydyaliemycss B
orpeaeneH!: OyayIIero *KU3HEHHOTO Iy TH U B MPOQPECCHOHATBHOM BbIOOpE Mociie
OKOHYaHusI KoAbl. [logoOHOrO Ppojga 3aMHTEPECOBAHHOCTh CTUMYJIHMPYET
IIOCTOSIHHOE JKEJIAaHWE IIKOJbHHKA K TO3HAHUIKD HOBOTO, PACUIMPEHUIO U
yIITyOJIEHHUIO COOTBETCTBYIOIIUX 3HAHUMN, U

MOJIYYEHUIO HOBBIX B TOM YHCIIE MPAKTUYECKUX HABBIKOB, a TAKKE MOTHUBUPYET
ydaiierocst Ha npoGOpHUeHTALHIO.



ITporpaMMa HareneHa Ha NMOMOIIb PEOEHKY B OCBOGHUM OCHOB OpraHM3alMd U
OCYULIECTBJIEHUSI COOCTBEHHOW MPOEKTHO-UCCIIEI0BATENBCKON JAESITENbHOCTH, a
Tak)Ke B MPUOOPETEHUH HEOOXOJMMOTO OMBITA A7l pabOThl HAJl HHIUBUTY AJIbHBIM
UCCJIEIOBAHUEM WIH MNpoeKToM. IIporpaMma MHOMOXET WIKOJBHHKY B 0OoJjee
TIIyOOKOM M3yY€HUHM WHTEPECYIOLIEH ero 001acTh €CTECTBEHHBIX HAayK, a TaKkKe B
NPUOOPETEHNHN BAKHBIX COLIMAIBHBIX HABBIKOB, HEOOXOIUMBIX JJI1 NPOAYKTUBHON
coluaIn3anui U GopMUPOBaHUS TPAKIAHCKOM MO3UIINN:

- HaBbIKA CAMOCTOATEJBHOIO PEIICHUS aKTYyaJbHBIX HCCIEI0BATEIbCKUX WM
IPAKTUYECKUX 3a/a4, BKIIOYAIOLIEro B ce0s yMEHUE BHUJETh M aHAIM3UPOBATH
npo0JieMbl, HYXJAIOIIMECs B pEUICHUHM, YMEHHE JeTajJbHO MpopadaTbiBaTh U
peain30BbIBaTh CIOCOOBI PaOOTHl C HUMH, YMEHHE IJIAHUPOBATh COOCTBEHHYIO
paboTy M CaMOCTOSITEIBHO KOHTPOJIMPOBATh CBOE MPOABMKEHUE K KEIAEMOMY
pe3ynbTary;

- HaBbIKa T€HEPHUPOBAHUSA U OPOPMIIEHUS COOCTBEHHBIX HJAEH, OOJEUYEHHS UX B
yA00HYIO0 JUIsl pacipoCTpaHEHUs popMy;

- - HaBbIKA YBAXKWUTEIBHOTO OTHOLIEHUS K YY)KUM B3[UISIAAM U UICAM,
opopMieHHBIM B paldoTax Apyrux JIOAEH, APYrMX aBTOPOB — BIIAJENbIIEB
MHTEJUIEKTYaJIbHOM COOCTBEHHOCTH;

- HaBblKa NyOJWYHOrO  BBICTYIUIEHHA mepel  OOoJIbIION  ayJAUTOpHEl,
apryMEHTUPOBAHMS W OTCTaWBaHMUS CBOECW TOUYKHM 3PEHHs, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIbIX, YOSKICHHUS APYTUX B CBOEH INPaBOTE, MPOJBUKCHHUS
CBOMX HJICH;

- HaBblKa pabOThl CO CHEIHAIM3UPOBAHHBIMU KOMIIBIOTEPHBIMHU MpOTrpamMMmami,
7a00paTOPHBIM 000PYJOBAaHUEM, TEXHUUECKUMHU YCTPOMCTBAMHU, OMOIMOTEUHBIMU
dboHmaMM W HMHBIMH pecypcaMH, C KOTOPbBIMHM MOXET ObITb CBsA3aHa
MPOEKTHOMCCIIEOBATENbCKAS JEATEIBHOCTD IIKOJbHUKA.

Kpome toro, pabora mIKOIbHMKA HaJ TMPOEKTOM WM HCCIEIOBaHUEM OyneT
CH0CcOOCTBOBATh U PA3BUTHIO €TO aJIEKBATHON CAMOOIIEHKH.

BapuaHThl peanu3zanuu nporpaMMbl 4 (pOpMbI MPOBEICHUS 3AHATHH.

JlanHasi mporpaMma paccurTaHa Ha paboTy co mKoJIbHUKaMu 7 kiacca. [lemarory
Ba)KHEE AaKLEHTHPOBATh CBOE BHHMAHHE HE CTOJBKO Ha KadyeCTBE pe3yJbpTaTa
IPOEKTa WM UCCIIEeI0OBaHMs, CKOJIBKO Ha TOM, YTOOBI yJallluiicsl oyJan 3HaHHs B
TOM YHCII€ W 4Yepe3 BBHINOJHEHHE MPAKTHUYECKOTO 3aJaHus, JleJal BbIBOJBI U
YMO3aKJIFOUEHHUsSI HA OCHOBAaHWU CBOETO HCCIEIOBAHUS, YUWICA CPaBHUBATH €r0
pe3yabTaThl € TEOPETUYECKHM MaTepuaioM M  HCCIEJOBAaHUSMU JIPYTUX
IIKOJIbHUKOB. TakuMm 00pa3oM, IIKOJbHUK OCBOUT OCHOBBI  IPOEKTHO-
UCCJIEIOBATENIbCKOW  JIEATENIbHOCTH W MPUOOpPETET HAaBBIK  KPUTHUUYECKOTO
OTHOUIIEHUS K MaTepuay.

B3aumocBsa3bp ¢ mporpamMou BocnuTaHus. [Iporpamma kypca BHEYypOUYHOM
JESTEIbHOCTH pa3paboTaHa C Y4yeTOM PEKOMEHIAlMi NpUMEPHOW MpOrpamMMbl
BOCIIUTAHUSA, YYUTHIBAET IICHUXOJIOrO-NIEAArOTHYECKUe OCOOEHHOCTH JAaHHBIX
BO3PACTHBIX KaTEropuil. ITO MO3BOJSET HA MPAKTUKE COCTUHUTH OOYYAIOIIYIO U
BOCIIUTATEIbHYIO JI€ATEIBHOCTh IN€Aarora, OpHUEHTHPOBAaTh €€ HE TOJBKO Ha
MHTEJJIEKTYalIbHOE, HO U Ha HPaBCTBEHHOE, COIMAJIbHOE pa3BUTHE peOeHKa. JTO
IPOSIBIISIETCSL:



- B IIPUOPUTETE JUYHOCTHBIX PE3YIbTATOB PEANM3ALMU MPOrPAMMBI BHEYPOUHOMU
NEeATEIbHOCTH, HAIUEAIIMX CBOE OTPAXKEHUE M KOHKPETU3ALMIO B MPUMEPHOU
IporpaMme BOCIHUTAHMS;

- B BO3MOXXHOCTH KOMIUIEKTOBAHUSI PAa3HOBO3PACTHBIX TPYII ISl OpraHU3aLiu
po(QOPUEHTAITMOHHONW JEATETbHOCTH IIKOJBHUKOB, BOCIHUTATEIbHOE 3HAYCHUE
KOTOPBIX OTMEYAETCS] B IPUMEPHON IPOrpaMMe BOCHUTAHMUS;

- B UHTEpaKTUBHBIX (opMax 3aHIATHH HJid IIKOJBHUKOB, 00ECIeUHBAIOIINX
OOJBUIYI0 MX BOBJIEYEHHOCTh B COBMECTHYIO C I€JAaroroM M IPYTUMHU JI€TbMH
JEATEIbHOCTh M BO3MOXKHOCTH OOpa30BaHUS HAa €€ OCHOBE JIETCKO-B3POCIbBIX
OOILIHOCTEH, KIIOYEBOE 3HAUYEHHE KOTOPBIX I BOCHHUTAHHS IMOJAYEPKUBACTCS
MIPUMEPHOM TPOrpaMMOi BOCTIMTAHUSI.

Ocol0enHocTH padOTHI YUHTEIsl IO MpOrpamMMe. 3ajavya yYUTesi COCTOUT B TOM,
4TOOBI CONPOBOXKJATH Ipoliecc NpodecCUOHATbHOW OpPUEHTALUK IIKOJIbHUKA,
packpbiBas TNOTEHLMAN KaXJO0ro uepe3 BOBJICYEHHE B MHOT0OOPa3HYIO
JeSATEIbHOCTh, OPraHU30BaHHYI0 B pasHbIX ¢opmax. [Ipm sTOomM pesynbraTtoMm
paboThl yuuTeNs B MEPBYIO OYEPE.b ABISIETCS JIMYHOCTHOE PA3BUTHE y4YalErocs.
JIMYHOCTHBIX  pE3yJIbTaTOB YYHUTENIb MOXET JIOCTUYb, YBJEKas YyYEHHUKa
COBMECTHOM M MHTEPECHOM MM OOOUM JE€ATEbHOCTBHIO, YCTaHABIMBAs BO BPEMs
3aHATHI AOOPOKENTATENbHYI0, NOJAEPKUBAIONIYI0 aTMOC(hEpY, HAChIIIAs 3aHATHS
LHEHHOCTHBIM COAEPKAHUEM.

[IpumepHas cxema nIpOBEACHUS 3aHATHN 10 ITPOTPAMME:

1. OObscHEHNE TEOPETUUECKOTO MaTepuaa o TeMe.

2. TloaroroBka K 3KCHEPUMEHTAJIbHOMY 3aHSTHUIO, OOCYXKIEHHE OOBEKTOB MJis
IIPaKTUYECKOTO 3aHATHS.

3. llpoBeneHrne NPaKTUYECKOTO 3aHATHUS — OCHOBHAs 3ajlada OCBOEHUE
METO/I0JIOTUN JAHHOTO 3KCIIEPUMEHTA.

4. Tlo OKOHYaHUM MPEUIOKUTH JETAM, KOTOPBIE 3aUHTEPECOBAIUCH JIAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €ro B UCCIENOBATENbCKUI mpoekT. g 3Toro
HEO00X0AUMO 00CYIUTh OOBEKTHI, KOTOPhIE YUEHHUK OYyJIeT UCCIeq0BaTh, COCTABUTh
IJIaH 3KCIEPUMEHTA.

5. [loMoub y4eHHKY MpOaHATU3UPOBATh PE3YyJIbTaThl SKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-UCCIIEI0BATENbCKON ACSATENBHOCTU IIKOJIBHUKOB
MOXHO B TMpoOIeccCe 3aluThl HMH CBOUX pabOT B paMKax IMIKOJbHON
Hay4YHOIPAaKTUYECKON KOH(EepeHUIUH.



COJIEP)KAHUE KYPCA BHEYPOUHOU JESTEJBHOCTH

Moayab «buorexnosiorus» 7 kiacc (34 yaca)

1. Buomexnonozus (4 uaca)

[loHsiTHE OMOTEXHOJOTMU. 3a4e€M YEJIOBEKY OMOTEXHOJIOTMH, B YEM HX
MPEUMYIIECTBO TMepes] XUMHUYECKUM CHUHTe30M. (OCHOBHBIE OHOOOBEKTHI
OMOTEXHOJOTUH: MPOMBIIUICHHBIE MUKPOOPTAHU3MBI, KIETKH U TKAaHU PACTCHUH,
’KUBOTHBIX M YeJOBeKa, Omokaramu3aropbl. [Ipaktuyeckas pabora «lIpumepbl
MpUMEHEHUsI OMOJIOTUYECKUX 0OBEKTOB B TBOCH JKU3HUY.

Coipbe a1 OMOCHHTE3a U OIIEHKa ero OUoiIorudeckoi 1eHHocT. OCHOBHbBIE
MCTOYHUKH YIJIepoja, a3oTa, gocdopa, MUKpodaeMeHTOB. VccnenoBaHue HOBBIX
HMCTOYHUKOB CBhIphsl (BKJIIOYAsh BOIPOCHI €ro IMpeBapuTeIbHON 00pabOTKH),
pa3paboTKka HOBBIX TUTATENbHBIX Cped, B TOM UHCJIE BKJIIOYAIOUIUX
OMOCTUMYJISITOPBI U JAPYTHE BJEMEHTHlI YNPABJICHUS U ONTUMHU3AIMU MPOLIECCOB
onocuHTe3a. MeToIbl ONTUMHU3AIUY TUTATEIIBHBIX CPE.

2. Mukpoouonozus (12 uacos)

[TonoxeHue NPOKAPUOTOB B CHCTEME Opranudeckoro mmupa. CrpoeHwue
OakTepuasibHOM KieTkH. Kiaccudukamus Oaxtepuil. Mopdonorus Oakrepuil.
[IpocThie M CIOXHBIE METOJbl OKpalIMBaHusg Oakrepuil. PU3MONOrUs OaKTEepHUil:
MUTAaHWE, JbIXaHWE, POCT U Pa3MHOXEHUE. 3HAKOMCTBO C JOMEHOM Apxeu
(9KCTpeMO(PHIBHOCTh, OCOOCHHOCTU CTpoeHus KieTku). JlabopatopHas pabora
«DuxcupoBaHHble TpenapaTel Oaktepuil. OmnpeneneHue GOPMbI MPEATOKEHHBIX
KYJIbTYp MHUKPOOPTaHU3MOB, HCIIOJB3Ysl MIPOCTOM MeTo]l oKpacku» JlaboparopHas
pabora «OmpeneneHue THUMA KJIETOYHOM CTEHKH METOJIOM OKpAIMBAHHS IO
['pamy» (TIpy HATMYUU PEAKTHBOB).

MOoOJI0YHOKHCIOE U CIUPTOBOE OpoxkeHne. PoTorpodHBIe U XeMOTPO(dHBIC
Oaktepun. KuHeTnyeckoe omnucaHue TIpoLecca pocTa MHUKPOOPTAHU3MOB.
OKCINOHEHIMaNbHAss Mojelb pocta. KuHerwka rulOenu MHKPOOPTaHU3MOB.
JlaGopatopnas  pabora  «[IpurotoBieHue  NPUKU3HEHHBIX  MPENAPATOB
MOJIOYHOKUCIIBIX OaKTEpUiD».

[Tatorennsie Oaktepun. YUymHasi majgouyka M 4YepHas CMEPTh, OOTYJIM3M,
CTOJIOHSIK, TyOepkyne3. Mcropuss OopnObl ¢ OakTepuaaibHBIMU HHOEKIUSIMHU.
JlaGoparopnas pabota «IloceB cmbiBa ¢ pyk Ha yamku [letpu». JlabopartopHas
pabora «Beimenenue 4yucTod KyiabTyphl Oaktepuil. Meton pasBeneHuii. Meton
ucTomawpmero  mrpuxay.  Jlaboparopnas  pabora  «Mopdonoruueckas
XapaKTEPUCTHKA BBIICICHHON YHUCTON KYyJNbTYphl: XapaKTEPUCTHKA KOJOHUU,
dhopma OakTepHid, TUIT KJICTOUHOM CTCHKID.

Boiina OeckoHeYHOCTH: AHTHOMOTUKH TPOTHUB OakTepuil. MeXaHU3MBI
JEUCTBUN aHTUOMOTHKOB. MEXKIETOUHAass KOMMYHHKanus Oaktepuil. UyBCTBO
kBopyMa. JlabopaTopHas pabora «CpaBHEHUE poCTa MUKPOOPTaHU3MOB Ha YallIKe
0e3 u c pgoOamieHuss aHTUOMOTHKOB» MccienoBarenbckass pabora «llouck
MUKPOOPTaHU3MOB 00JIaJAl0IINX aHTATOHUCTUYECKON aKTUBHOCTBIOY.

[Ipumenenue Oakrepuil yenoBekoMm. KuHernueckoe omnucaHue OMOCHHTE3a
MPOJYKTOB MUKpOOpTraHu3Mamu. baktepuu, KOTOpble MOTYT pasjiaraTh IUIACTHK.



UccnenoBarenbckasi  pabora  «BblaeneHue  MOJIOYHOKHUCIBIX — OakTepui,
UCCIIEIOBAHUE UX aKTUBHOCTH.

Mukpoopranu3mbl B arpoOMOTEXHOJIOTUU. HCKYCCTBEHHBIE acCOIMalliu
pacTeHuid ¢ MuKpoopraHuzMamu. HMccnempoBarenbckass pabota «Beinenenue
OaKTEepHil MOJE3HBIX ISl PACTCHUI.

3. Jdykapuomuueckue opzanumovl ¢ OUOmMexHo02UU (n1ecHegvlie 2puobl,
oposccu, 6ooopocau) (12 uacos)

[1necHeBbIe TPUOBI MPOTYIEHTHI OMOJIOTMYECKH aKTUBHBIX BEIIECTB.

O6mas XapaKTEepUCTUKa  JIPOXKEH CaxapoOMHUIIETOB. Hcropus
UCIIOJIb30BAHUSL  JPOXKEH B TPAAMIIMOHHONW OHOTEXHOJNOTHH. TexHoIoruu
BUHOJIENNS U XJIeO0NeYeHus!, CrIelMaIu3upOBaHHbIE pachl Ipoxkeld. Merabonu3m
npoxokeil. Peakumst cniuproBoro Oposkenus. Jlabopatopnas pabora «llomcuer
KJIETOK Jpoxokerd B kamepe [opsieBa». JlaGopatophas pabota «OOHapyxeHUE
MPOJYKTOB CIIUPTOBOTO OpOKEHUS: 3THJIOBOIO CHUPTAa W YIJIEKUCIOTO Trazay.
[TonydeHre BTOPUYHBIX META0OIUTOB B JpOxoKax. J(poxoKu Kak MPOAYLIEHTHI
ouortorus. [loydeHue 1eneBbIx OCIKOB B JPOXKIKAX.

OcoOeHHOCTH BEreTaTUBHOTO M TOJIOBOTO PAa3MHOXKEHHUS Y APOXKIKEH,
3HAQYCHUE W3Yy4YEHUsS MHUTO3a M LUTOKMHE3a [ ONTHUMHU3AIMU IPOILIECCOB
KyJbTUBUPOBAHUS JPOXKEBBIX INTAMMOB, MOHUMAHMS MPUYUH [AaTOM€HHOCTH
IpoXxcoKel W rpubOB, MOMCKAa MULIEHEH (YHTMOUAOB W Pa3padOTKM HOBBIX
JIEKapCTBEHHBIX TpenaparoB. JlaboparopHas padota «HabmoaeHue pa3sMHOKEHUS
JPOXKEBBIX KiIeTok». [IpakTtudeckas padota «llomydenue TBopora u kedupa Ha
OCHOBE MOJIOUHOKHCIBIX Oaktepuit». [Ipaktuueckas pabora «OCHOBHBIE BHUIBI
KBacCa W UX XapaKTepucTtukay «Jlpoxku W MOJIOYHOKHUCIBIE OakTepuu,
npuUMEHsieMble  JUIsi  TPOM3BOACTBAa  KBaca».  [lpaktuueckas  pabota
«CpaBHUTENBHBIM aHATU3 Pa3BUTHS JPOXOKEH B a’poOHBIX M aHAIPOOHBIX
ycaoBusx». [Ipaktuueckas pabota «MeTo bl OLICHKH CBOMCTB

XJIeOOMEeKapHbIX Jpoxokel. OCOOEHHOCTH TPUMEHEHHUS MPECCOBAHHBIX,
CYLIEHbIX W HWHCTaHTHBIX Jpoxokein». HccnegoBatenbckas pabora «BausHue
(U3UKO-XUMUUECKUX (DAKTOPOB HAa KAayeCTBO OMOTEXHOJIOTUYECKOW MPOaYyKIIUU
(xBac, kedup, cbip, XJae0 u Ap.)».

Bomopocin — mnepcneKTUBHBIM OOBEKT JJisi TPOU3BOJCTBA Oelika U
YIJIEBOJIOB. BHOTEXHOJIOTHYECKHE METOAbl OYMCTKH TBEPABIX, KUJIKUX OTXOJIOB U
ra3oo0pa3HbIX OTXO0J0B TMpou3BOACTB. CTouHble BOAbl.. CXEeMbl OYHUCTKH.
buodunbTpel, a3pOTEHKH, METAHTEHKH, OKCUTEHKH. AKTUBHBIN WJI U BXOJSIINE B
HEro MHKpoopraHu3mbl. Vcrmosib30BaHHE BOJIOPOCIEC B OYMCTKE CTOYHBIX BOJI.
HccnenoBarenbckas padbora «Bmusaue (pu3nko-xumMudeckux (HakTopoB HA POCT
Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmayusn (6 uacos)

HacnenctBeHHOCT M WM3MEHYMBOCTH — OCHOBHBIE CBOWMCTBA JKHMBBIX
opranu3mMoB. M3menuuBocTh. Buasl usmenuuBocth. I[lpakTudeckas pabota
«MoaudukarmoHHas U3MEHYHUBOCTh (JIUCThsI, UTOJKHU C OJTHOTO JIEPEBA)».

I'en — wmaTepuaabHBIi HOCHUTENIb HACIEJICTBEHHOCTH MU HU3MEHYMBOCTH.
HyknenHoBele KuciaoThl. Jlokanu3anus TEHETUYECKOrO0 Marepuaiga B KIETKE.
Henenue knetok. Peruukanus JIHK. OcHoBHasg n1orma MOJEKYJISIpHOM OMOJIOTHH.



Tpanckpunius. Tpancnsauus. Mytamuu. [Ipaktuyeckas pabora «l'eH —
WHCTPYKIUS 10 cOOpKe KIETKH (Ha Oucepe win KOHCTpyKTope)». [Ipaktmueckas
pabota «MyTtanusa Ha OyTepOpozae (1000i 00BEKT M3 mpeAblayliel padoThl, TIie
W3MEHEHUE MHCTPYKIIMH MMPUBEIET K U3MEHEHUIO BHEIITHETO BUA O0OBEKTA).



IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSA KYPCA BHEYPOYHOM
AEATEJBHOCTHA

3aHsATHS B paMKaxX IMporpaMMbl HampaBiEHbl Ha 00eCIeYeHUE TOCTUKECHUS
IIKOJbHUKAMU  CIEAYIONMIUX JIMYHOCTHBIX, METAMpPEAMETHBIX M MPEIMETHBIX
00pa3oBaTeIbHbIX PE3YJIHTATOB.

JIMYHOCTHBIE Pe3yJIbTATHI:

B cghepe epasxcoancroco eocnumanus: TOTOBHOCTh K KOHCTPYKTHUBHOM
COBMECTHOM JICSITENIbHOCTH TIPU BBINOJHEHUU MCCIEJOBAaHUN U  TPOEKTOB,
CTpEeMJICHHE K B3aUMOIIOHUMAHHUIO U B3aUMOIIOMOIIIH.

B cgepe nampuomuuecxoco eocnumanus: OTHOIICHHE K OMOJIOTMHM KakK K
BKHOUN COCTaBJISIONIEH KYJIbTYpbl, TOPAOCTh 32 BKJAJ POCCUMCKUX M COBETCKHUX
y4EHBIX B Pa3BUTHE MUPOBOM OMOJIOTMYECKON HAYKH.

B cgpepe 0yxosno-npascmeennozo 6ocnumanus: TOTOBHOCTb OLICHHBATh
MOBEJICHUE U MOCTYIKHU C MO3UIUA HPABCTBEHHBIX HOPM U HOPM SKOJIOTHYECKOU
KyJbTYphbl, TOHMMAaHWE 3HAYMMOCTH HPABCTBEHHOTO AacCleKTa JesATEeIbHOCTU
YyeJoBeKa B MEJIUIIMHE U OMOJIOTHUH.

B cgpepe scmemuueckoco 6ocnumanus: TOHUMAHUE pOJM OHOJOTUU B
(GhopMUPOBAHUM ICTETUUYECKON KYJIbTYPhl TUYHOCTH.

B cgepe gusuueckoco socnumanus, gpopmuposanus Kyivmypul 300p0o8bsi U
IMOYUOHANbHO2O OJ1A20N0NYYUs: OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO
W YCTaHOBKa Ha 3J0pPOBBIM 00pa3 >KW3HHU (30POBOE MHUTaHUE, COOIIOJCHUE
TUTHEHUYECKUX MPaBWJI U HOPM, COQIaHCUPOBAHHBIN PEXXUM 3aHSTUN U OTIbIXA,
peryisipHas (u3MUecKas aKTUBHOCTh); OCO3HAHHE TIOCIEJACTBUNA U HENPUATHE
BPEAHBIX TPHUBBIUCK (YMOTPEOJICHUE AaJIKOTOJid, HAPKOTHUKOB, KYpPEHUE) M HHBIX
dbopm Bpena misg PU3NUECKOTO M TICUXHUYECKOTO 370pPOBbs; COOJIOJICHUE TPABUI
0€30MacHOCTH, B TOM YHCJIE HaBBIKKM 0€30MacHOTO MOBEICHUS B IPUPOHOM Cpejie;
chOpMUPOBAHHOCTh  HaBbIKa  peduiekcuu, YIIPaBJICHUE COOCTBEHHBIM
AMOIMOHATILHBIM COCTOSTHUEM.

B cpepe mpyoosoco eocnumanus: AaKTUBHOE Yy4YacTHE€ B pEUICHUU
MPaKTUYECKUX 3a7a4 (B paMKax CEMbH, IIKOJIbI, TOpOAa, Kpas) OUOJOTUUECKON U
HKOJIOTMYECKON  HANpaBJICHHOCTH, HWHTEPEC K MPAKTUYECKOMY H3YUYCHUIO
npodeccuii, CBI3aHHBIX C OUOJIOTUEH.

B cgepe sxonocuueckoeo e6ocnumanus: OpHUEHTAIMS HA TPUMEHEHUE
OMOJOTUYECKUX 3HAHWN TPU PEIICHWH 3aJlad B OOJACTH OKpYKAloUIeH Cpenbl;
OCO3HAHME PKOJIOTHUECKHUX MPOOJIEM U IMyTeH WX PEIICHHUS; TOTOBHOCTh K y4aCTHIO
B MPAKTHUYECKOW JIEATEIBHOCTH SKOJOTMYECKON HAIPABIECHHOCTH.

B cgepe nonumanus yemHocmu HaAyyHO20 NO3HAHUA. OPUEHTALMS Ha
COBPEMEHHYIO CHUCTEMY HAYYHBIX MPEICTABICHUA 00 OCHOBHBIX OMOJIOTHYECKUX
3aKOHOMEPHOCTSX, B3aMMOCBS35X YEJI0BEKa C IIPUPOJHOM U COLIMAIIBHON CPELION;

MOHUMAHHE PO OHOJOTUYECKOM Hayku B (OPMUPOBAHWU HAYIHOTO
MUPOBO33pPEHHUS;, PpPa3BUTHE HAy4YHOM  JIFOOO3HATENBHOCTH, HHTEpeca K
OMOJIOTMYECKOM HayKe, HABBIKOB MCCJIEIOBATEIHLCKON JEATEIBHOCTH.

B cghepe aoanmayuu xk usmenaowumMca yCro8usmM COYUaiIbHOU U NPUPOOHOT
cpeobl: ajfieKBaTHas OIlEHKa W3MEHSIONIUXCA YCJIOBUH; NPUHSATHE pEIICHUs



(MHAMBUAYaJbHOE, B TPYMIE) B U3MEHSIONIMXCS YCIOBUSIX HA OCHOBAaHUHU aHAIIA3a
Ouonornueckoi MH(OpMalMK; TUIAHWPOBAHMUE JACUCTBUN B HOBOM CHUTyallud Ha
OCHOBAHHH 3HAHUH OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHbIe pe3yJbTAThI:

B cgepe o6nadenus ynusepcanvHoiMu Y4eOHbIMU NO3HABAMENLHLIMU
Oeticmsusimu: ba3oBble TOTHUECKUE ICUCTBUS:

* BBISIBIIATH U XapaKTEPHU30BaTh CYIECTBEHHBIC IPU3HAKH OMOJIOTMICCKUX

00BEKTOB (SIBJICHHI);

* YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIMU OMOTOTHYECKUX

00BEKTOB (SIBJICHUI, POLIECCOB), OCHOBAHMUS JJ1s1 000OIIICHUSI U CPAaBHEHMUS,

KPUTEPUH MPOBOJIUMOTO aHAIN3A;

e ¢ yuéTOM TIPEAJIOKCHHOW  OWOJOTHYECKONW 3aJaud  BBISBISTH
3aKOHOMEPHOCTH U

IPOTHUBOPEYHS B pacCMAaTPUBAEMbIX (haKTax U HAOIONCHUSIX; MIPEJIaraTh

KPUTEPUHU JIJIS BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTHUBOPEUUI;

® BBISIBIIATH Je(DUIUTH HHGOPMAIIMH, JTAHHBIX, HEOOXOIUMBIX JIJIsl PEIICHHUS

MMOCTaBJICHHOM 3aJ1a4H;

® BBISIBJISITh IPUYMHHO-CJICACTBEHHbBIC CBSI3U MPU U3YYCHUN OMOJIOTHYECKHUX

SIBJICHUU U MPOIIECCOB; JIETATh BHIBOJIBI C UCIIOIb30BAHUEM JE€AYKTUBHBIX U

WHIYKTUBHBIX  YMO3aKJIIOYEHUH,  YMO3AKJIIOYEHUH 10  AHAJIOTHH,
(bopMyIUpOBaThH

TUIIOTE3bl O B3aUMOCBSI3AX;

® CaMOCTOSITEJIBHO BBIOMpPATH CIMOCOO penieHusi y4eOHON OHOJOTrMYecKoin
3a1a4n

(cpaBHMBaTh HECKOJBKO BapUAHTOB pEIICHUS, BbIOUpaTh Haunbosee
MOIXOAAIINN

C y4€TOM  CaMOCTOSITEIbHO  BBIACJIECHHBIX  KpUTEpHeB). ba3oBbie
MCCIIEIOBATEIILCKUE IENCTBUSA:

® HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI NHCTPYMEHT MTO3HAHUS;

¢ (hopMyIpOBaTH BOMPOCHI, PUKCUPYIOIINE PA3PBIB MEKIY PEATbHBIM U

KEJIaTeIbHBIM COCTOSIHUEM CUTYaIluu, O0BEKTa, U CAMOCTOATEIHLHO

YCTaHABIIMBATh NCKOMOE U JIAHHOE;

e (hopMupoBaTh TUMOTE3y 00 HCTUHHOCTH COOCTBEHHBIX CYXICHUM,

apryMEHTHPOBATh CBOIO MO3UIIUI0, MHEHUE;

* TIPOBOJUTH IO CAMOCTOSITEILHO COCTaBJICHHOMY IUIaHy HaOJII0/ICHHE,
HECJIOKHBIN

OMOJIOTHICCKHMA AKCIIEPHUMEHT, HEOOJIBIIIOE HCCIIeI0BaHHUE o
YCTaHOBJICHUIO

0COOEHHOCTEH Onoornueckoro o0bekTa (Imporecca) u3y4eHus,

e TMPUYMHHO-CIICICTBEHHBIX CBSI3¢M W 3aBUCUMOCTEH OHMOJOTHUECKUX
00BEKTOB

MEXIy COOOM;

e OIICHMBATh Ha TMPUMEHHMOCTh U JOCTOBEPHOCTh WH(MOPMAIIHIO,
MOJTYYEHHYIO B

X0J1€ HaOJIIOICHUS U DKCTIEPUMEHTA;



® CaMOCTOATENIBHO (POPMyYTUPOBATH 00OOIIEHHS M BRIBOBI 10 PE3yJIbTaTaM

MPOBEEHHOTO HAONIOJEHUS, DSKCIEPUMEHTa, BIAJETh HWHCTPYMEHTaAMU
OILICHKH

JIOCTOBEPHOCTH TIOJIYYEHHBIX BBIBOJOB U 000OIICHUI;

e IIPOTHO3UPOBATh BO3MOXKHOE JaJbHEHINIEE pa3BUTHE OHUOJIOTHUUECKUX
MPOIIECCOB U

UX TIOCJIEACTBUS B AHAJIOTUYHBIX WJIM CXOJHBIX CHUTyalusaX, a TaKkKe
BBIJIBUT'aTh

MPENOJIONKEHUS] 00 UX Pa3BUTUU B HOBBIX YCJIOBHUSIX M KOHTeKcTax. PaboTa
¢ nHpOpMAIIHECH:

* IPUMEHSTh PA3JIMYHbIE METOJIbI, MHCTPYMEHTBI U 3aMPOCHI MPU MOUCKE U
otbope

Oounonornyeckor nHGOPMAIMHU WIIU JAHHBIX U3 UCTOYHUKOB C YU4ETOM

peIIOKEHHON y4eOHOM OMOIOTUUECKOM 3a/1auu;

 BEIOMPAThH, aHATTU3UPOBAThH, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATD

OunoJsiornyeckyro HHGOPMaIIUIO Pa3TUYHBIX BUAOB U ()OPM MPE/ICTABICHUS;

® HaXOJUTh CXOJHBIC ApTyMEHTHI (IOATBEPKAAIONINE WA OMPOBEPraroye
OJIHY U

Ty K€ UJIEI0, BEPCHUIO) B PA3TUYHBIX MHHOPMAIIMOHHBIX UCTOYHHUKAX;

® CaMOCTOSITEJIBHO BBIOMpPATh ONTUMAJbHYIO (OpMy MpeAcTaBICHUS
uH(popMauu U

WJUTIOCTPUPOBATH peIllaeMbl€ 3aJ]a4u HECIIOKHBIMU CXEMaMH, JUarpaMmMaMu,
MHOM

rpaduKoil 1 UX KOMOMHAIIUSAMY,

* OIICHUBATH HAJEKHOCTDh OMOJIOTMYECKOM MH(POPMAITUY TI0 KPUTEPUSIM,

MPEIOKEHHBIM YUUTEEM U C(POPMYTUPOBAHHBIM CAMOCTOSTEIBHO;

® 3aIIOMUHATh U CUCTEMATU3UPOBATh OMOJIOTHYECKYIO HH(DOpMALIHIO.

B ciepe oenaoenus yumusepcanbHviMu YueOHbIMU KOMMYHUKAMUBHBIMU
oeticmeusamu OOIICHHE:

e BOCIPUHUMATh U (OPMYJIHPOBATH CYXKIEHHUS, BbIpakaTh SMOIMH B
npoiiecce

BBITTOJTHEHUS MPAKTUYECKUX U JTA0OPATOPHBIX padoT;

* BEIpaXKaTh ce0s1 (CBOIO TOUKY 3pEHHUSI) B YCTHBIX U TUCbMEHHBIX TEKCTaX;

* pacrio3HaBaTh HeBepOAIbHBIC CPEACTBA OOIICHUS, TOHUMATh 3HAYCHHE

COITMAJIbHBIX 3HAKOB, 3HATh U PACMO3HABATh MPEANOCHIIKN KOHMDIUKTHBIX

CUTYyaIli U CMATYATh KOH(MIUKTHI, BECTH MIEPETOBOPHI;

e [IOHUMAaTh HAMEPEHUSI IPYTHUX, MPOSBIATh YBAKUTEILHOE OTHOILICHHUE K

co0eceTHUKY 1 B KOPPEKTHOU opMe (HopMyTUpOBaTh CBOM BO3PAKEHUS,

* B XOJ€ aMaloTa W/WIW JTUCKYCCHUU 3aJaBaTh BOMPOCHI 1O CYIIECTBY
o0cyx)naeMon

OMOJIOTHYECKON TeMbI U BBICKA3bIBaTh UJICH, HAIICJICHHBIC HA PEIICHUE

OMOJIOTHYECKOM 3a1auM U MOJIIepKaHue O1aroenaTeIbHOCTH OOIICHUS;

e COMOCTAaBISATH CBOU CYXICHHUS C CYXICHUSIMHU JIPyTMX YYaCTHUKOB
Jiajiora,



OoOHapyKUBaTh PA3JINYUS U CXOJCTBO MO3UIUH;

e NyOJUYHO TMPEACTABISTH PE3YJbTAaThl BBINOIHEHHOTO OHOJIOTHYECKOTO
ombITa

(aKCTIepuMEHTa, UCCIIeIOBAaHUs, TPOEKTA);

* CaMOCTOSITEJILHO BBIOMpPATh (OopMaT BBICTYIUIGHHS C YYETOM 3ajauy
MpEe3CHTAIUU U

O0COOCHHOCTEH ayJIUTOPUU U B COOTBETCTBUU C HUM COCTABJISITh YCTHBIE U

MMUCHbMEHHBIE TEKCThl C HUCIOJIb30BAaHUEM WJUTIOCTPATUBHBIX MATEPHUAIOB.
CoBmecTHast 1eSITENbHOCTh (COTPYAHUYECTBO):

e [IOHMMAaTh MW  WCHOJI30BaTh  IPEUMYIIECTBA  KOMAHJHOH U
VHIUBUY AJIbHON

paboThl MpHU  PEHICHUH  KOHKPETHOM  OMOJIOTMYECKOM  MpoOIieMbl,
000CHOBBIBATh

HEOOXOIUMOCTh TPUMEHEHUsI TPYIIOBBIX (OPM B3aUMOJEHCTBUA TPHU
pelieHun

MOCTaBJICHHOM y4eOHOM 3a1auu;

e MPUHUMATH II€JIh COBMECTHON JEATEIBHOCTH, KOJUIEKTUBHO CTPOUTH
JICUCTBHUS 110

e€ JOCTIKEHHUIO: pacpeesTh PO, JOrOBapUBATHCS, 00CYKIATh MPOIECC

u
pe3yJabTaT COBMECTHOM pabOThI;
e YMETh 00001IaTh MHEHHUS HECKOJIBKHX JIFOJICH, IPOSBIISATh TOTOBHOCTD
PYKOBOJHWTD, BBIIIOJIHATE ITIOPYUCHUS, ITIOJINHATHCA,
* MIAHKPOBATh OPTaHU3AIIUI0 COBMECTHOM pabOTHI, OMPEAEIATh CBOKO POJIh
(c

YU4ETOM MPEANOYTEHU N 151 BO3MO>KHOCTEHN BCEX  YYaCTHUKOB
B3aUMO/ICHCTBUS),

pacrpenensaTh 3aa4 MEXAY YI€HAaMU KOMaH/bl, y4aCTBOBATh B IPYIIIOBBIX

dbopmax paboTel (0OCYykAeHUS, OOMEH MHEHHUSIMU, MO3TOBBIC IITYPMbI U
WHbIC);

® BBITIOJIHATH CBOKO YacTh Pa0OThI, IOCTUTaTh KAYECTBEHHOTO pe3yJibTara 1Mo
CBOEMY

HAIPaBIICHUI0 W KOOPJAWHUPOBATH CBOM ACHCTBUS C APYTMMH YJICHAMH
KOMaH/bl;

e OIICHMBATh KaU4€CTBO CBOETO BKJIa/la B OOIINIA TPOIYKT MO KPUTEPHSIM,

CaMOCTOSTENIbHO C(POPMYIMPOBAHHBIM yYaCTHUKAMHU B3aUMO/ICHCTBUS;

CpaBHUBATh PE3yJbTaThl C KCXOIHOM 3a7auel M BKJIAJ KaXJOro 4YieHa
KOMaH bl B

JOCTH)KEHUE PE3YNbTATOB, Pa3eisaTh chepy OTBETCTBEHHOCTH U MPOSIBISATH

TOTOBHOCTH K MPEJOCTABICHUIO OTUYETA MEpe]l TPYIIOi;

® OBJIAJICTh CUCTEMOM YHUBEPCAIbHBIX KOMMYHUKATHUBHBIX JIEUCTBUH,
KOTOpas

obecrnieynBaeT c(hopMUPOBAHHOCTH COIMAJTbHBIX HAaBBIKOB u
AMOIIMOHAIILHOTO

WHTEJIJIEKTA IKOJbHUKOB.



B cgepe osraoenuss ynusepcanvmvivu - yueOmviMu  pezyriamueHbIMU
Oeticmsusimu: CamoopraHu3aIus:

* BBISIBJISITH IPOOJIEMBI JIJISl PELICHHSI B )KU3HEHHBIX U YUYEOHBIX CUTYAIHSIX,

UCIIOJIb3Ys OMOJIOTUYECKUE 3HAHUS,

* OpHUEHTHPOBATHCS B PA3IUYHBIX MOAXOJAX MPHUHATUS pEUICHUMN
(MHIMBUAYAJIBHOE,

MPUHSITHE PEIICHUS B TPYIIIE, IPUHATHE PEIICHUI TPYIINOi);

® CAMOCTOSITEJIBHO COCTABIIATh AJITOPUTM PEILICHUS 3a/1a4 (WM €T0 4acTh),

BBIOMpATh CIIOCO0 perieHus yueOHON OMOJIOrMYecKor 3a/1auu ¢ YIETOM

UMEIOIIIHUXCSL PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH

npeajaraeMble BApUAHThI pEeIICHUMH;

* COCTABJIATH IUIAH JEHCTBUM (TJ1aH peaju3aliid HAMEUEHHOTO alropuT™Ma

pelieHus ), KOppeKTUPOBATh NPEIJIOKEHHBIN aITOPUTM C YUETOM MOITYUEHUS

HOBBIX OMOJIOTHYECKUX 3HAHUI 00 N3y4aeMoM OHMOJIOTHYECKOM OOBEKTE;

e JieJIaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEILICHHUE.

CamokoHTpoJIb (pediexcus):

* BJIAJIETh CIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAIIMM U PEQIICKCUH;

* 1aBaTh aJCKBATHYIO OLIEHKY CUTyalluu U Npejiarath jiaH e€ N3MEHEHHUS;

* VYHUTBIBATh KOHTEKCT U NPEIBUAETb TPYAHOCTH, KOTOPBIE MOTYT
BO3HUKHYTh pU

peleHn yueOHOM OMOJIOTMYeCKOr 3a/1auu, aIalTHPOBATh PEIICHHUE K

MEHSIOIIUMCS] 00CTOSITENbCTBAM;

* OOBICHATH MPUYMHBI JOCTHKEHUS (HEHOCTHKEHHUS) pe3yJbTaTOB
NEATEIbHOCTH,

JaBaTh OLEHKY MPUOOPETEHHOMY ONBITY, YMETh HAXOUTh MO3UTUBHOE B

IIPOMU3OLIEAIIEN CUTYalNU;

® BHOCUTb KOPPEKTUBBI B JACSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,

W3MEHUBLIMXCS ~ CUTyallUid, YCTAHOBJIEHHBIX  OIIMOOK,  BO3HUKIIUX
TPYIHOCTEW;

® OIICHUBATh COOTBETCTBUE PE3YJbTATA LIEJIH U YCIOBUSIM. DMOIIMOHATIbHBIN
WUHTEJUICKT:

* pa3InyaTh, Ha3bIBATh U YIPABJIATH COOCTBEHHBIMU SMOLMSIMU U SMOLIUSAMU

APYTHX,

* BBISBJISITH U AHATM3UPOBATH MPUINHBI IMOLIUH;

e CTaBUTh ce0sf Ha MECTO JPYroro 4YejoBeKa, MOHMMAaTh MOTHBBI H
HaMepeHus

ApYroro,

* PEryJaMpoOBaTh CIIOCOO BBHIPAXKEHUS IMOLIUN.

e [IpunsiTue ceds u Ipyrux;

® OCO3HAaHHO OTHOCHUTHCS K JPYTrOMY Y€EJIOBEKY, EM0 MHEHHUIO;

* [IpPU3HABaTh CBOE MPABO Ha OLIMOKY M TaKOE K€ MPaBo JAPYToro;

® OTKPBITOCTH ce0e U IPYTUM;

® OCO3HAaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;



* OBJIaJIETh CUCTEMOW YHUBEPCAIbHBIX YUEOHBIX PETYISTUBHBIX JACHCTBUM,
KOTOpast

oOecrieunBaeT  (OPMHUPOBAHHUE  CMBICIOBBIX  YCTAHOBOK  JIMYHOCTH
(BHYTpEHHSIS

MO3UIUS IUYHOCTH), ¥ )KU3HEHHBIX HABBIKOB JIMYHOCTH (yIIpaBieHuUs: COOOH,

CaMOJIMCLUIUIMHBI, YCTOMYMBOTO TTOBEICHHUS).

IIpeaMeTHBIE pe3yabTaThbl 0CBOEHHS POTPAMMBbI

B no3naBaTenpHOM (MHTEUICKTYaIbHOM) cdepe:

- IPUOOpPETEHNE ONBITA KCIOJIB30BAHUS METOJ0B OMOJIOTMUECKOW HAayKH C
HENbI0 N3YYCHHsI OMOJIOTHYECKUX OOBEKTOB, SIBJICHUM U MPOLIECCOB: HAOIIOACHHE,
OTKCaHuE, MPOBEICHUE HECTOKHBIX OMOJIOTMYECKUX OMBITOB U HKCIIEPHUMEHTOB, B
TOM 4YHCJE C UCHOJb30BAHUEM aHAJOTOBBIX M HHUQPPOBBIX OHOJOTUUECKUX
npuOOpPOB U UHCTPYMEHTOB;

- (opmupoBaHHEe YMEHHS HWHTEIPUPOBATh OMOJOTUYECKHE 3HAHUA CO
3HAHMSIMU U3 IPYTUX YYEOHBIX NpeaMeToB ((PU3UKU, XUMUH, Teorpapuu, UICTOPUH,
0OIIIECTBO3HAHMS U T. 1.);

- (¢opMmupoBaHuUE YMEHHH pemaTh YyueOHbIE 3a7aydl OUOJIOTHYECKOTO
COJlepKaHMsi,  BBISBISATH  NPUYMHHO-CIIEJCTBEHHBIE  CBSA3U,  IPOBOJUTH
KAueCTBCHHbIC M KOJIMYECTBEHHBIE PACUEThI, JeJaTh BBIBOJLI HAa OCHOBaHUU
MOJIyYEHHBIX PE3yJIbTaTOB;

- (¢opMHUpOBaHHWE YMEHHUs IUJIAHUPOBATh YydyeOHOE HCCIEAOBaHUE WITU
IIPOEKTHYIO pabOTy C y4eTOM IOCTaBICHHOW LENH: (POPMYIUPOBATH MPOOIIEMY,
TUMOTE3y U CTaBUTh 3aJja4M WCCIICIOBAHMS, BHIOMPATh aJeKBATHO MOCTABICHHOU
[EIH METOMBI, JeNIaTh BBIBOJABI MO pe3yJbTaTaM HCCIEIOBAHHS WJIH MPOCKTHOU
JeSITEIbHOCTH;

- ¢dopMmupoBaHHE UHTEpeca K YriayOJIeHUI0 OWOJIOTMYECKUX 3HAHUM
(mpenmpoduiibHas TOATOTOBKAa W TMpOoQecCHOHANIbHAS OPHUEHTAIUs) U BBIOOPY
OMoNorMM Kak MpOPWIBHOTO MpeAMeTa Ha CTYNEHH CPEAHEro IOJIHOTO
oOpazoBaHus st Oyaymied npodeccuoHaabHOM AESITEIBbHOCTH, B 00JacTH
OMoNOTHH, MEAWIMHBI, SKOJOTHH, TICUXOJOTHH, BETEPHUHAPUHU, CEIHCKOTO
XO3SMUCTBA;

- BJaJICHWE HaBBIKAMHU paboThl ¢ HH(MOpManMend eCTECTBEHHO-HAYyYHOTO
collep KaHusl, TPEACTAaBICHHON B pasHou (opme (B BUAEC TEKCTa, TAOIUYHBIX
JAHHBIX, CXeM, rpadHUKOB, IUarpaMM, MOJENICH, M300pakKeHUi), KPUTHICCKOTO
aHayM3a HH(OPMALIUU U OLIEHKU €€ JOCTOBEPHOCTH;

- YMEHHE HWHTETpUpPOBATh OWUOJOTHYECKHUE 3HAHUSA CO 3HAHHUSAMHU JIPYTUX
y4eOHBIX MPEIMETOB; UHTEPEC K YIIIyOJIeHUIO0 OMOJIOrMYEeCKUX 3HAHUN U BBIOOPY
OnoJIOrMM Kak Mpo(uIBLHOTO NMpeIMeTa Ha YPOBHE CPEITHET0 00I1Iero 00pa3oBaHUs
o1 Oyaymed npodecCHoHaNbHOM — ACSTEIbHOCTH B oOjlacTh  OHMOJIOTHH,
MEJUIMHBI, OKOJOTWH, BETEPUHAPHH, CEJIbCKOTO  XO35MWCTBA,  MHUIIEBOMN
MPOMBIIIUICHHOCTH, TICUXOJIOTHH, MCKYCCTBa, CIOpTa - UWMETh 4YEeTKHe
MIPEICTABJICHUS] O MATEPUATMUCTHYECKON CYIITHOCTH T€HOMOB KHBBIX OPTaHU3MOB U
PETYIAIUIO0 UX PaOOTHI;



- 3HAHHE OCHOBHBIX (PAKTOPOB OKpPYXKAIOIIEH Cpejbl, BIUSIONIMX Ha
pa3BUTHE M CYIIECTBOBAHME KUBBIX OPraHU3MOB, ajanTanuid K Qakropam
OKPYXarOUIEH CPeIbL;

- 3HAHHE OCHOBHBIX IIOJXOAOB OWOTEXHOJIOTHMH, WCIOJB30BaHUS €€
JIOCTHKEHUM B COBPEMEHHOM JKHM3HU 4YeJOBEKa, OCOOCHHOCTH HCIIOIb30BaHUS
YKUBBIX OPTaHU3MOB JIJIs1 IPOU3BOICTBEHHBIX HY K/l YEIOBEKA;

- 3HAaHUWE OCHOBHBIX ITOJXOJIOB CEJICKIIMH W OHMOTEXHOJOTHH KYJIbTYPHBIX
pacTeHMl, XapaKTepu30BaTh TIE€HETHUUYECKH MOJIU(DUIIMPOBAHHBIC PACTEHUS,
ONepUpOBaTh  IMOHATHSAMU, THOpUIM3AIMSA,  OTHAJICHHAs  TUOpUIU3aIus,
HMCKYCCTBEHHBIH OTOOp, TeTepo3uc, TpaHcpopmariusi, MyTareHe3, T'€HETHYECKOE
pelaKTUPOBaHUE;

- NIOHUMAaHHE MOJICKYJIAPHBIX MEXaHU3MOB peajii3allid HacaeJCTBEHHOM
uHpopMallMi M yYMEHHUE CBOOOJHO OINEPUPOBATH OCHOBHBIMU MOHATHSIMHU
MOJIEKYJISIpHOM OHMOJIOTMM M €€ COBPEMEHHBIX HaIlpaBlI€HUM — TEHOMUKH,
METareHOMUKH, TPOTCOMUKH;

- 3HaHUE OCHOBHBIX 3a00JICBaHMM YEJIOBEKa, MEXAaHU3MOB HX Pa3BUTHS,
CII0Cc00ax X JUATHOCTHKHU M JICUCHUS,

- (QopMmupoBaHHE YMEHHS HCIIOJIB30BaTh TOHATUWHBIA amnmapar u
CUMBOJIMYECKUHN S3bIK T€HETHKU, TPAaMOTHOE MPUMEHEHHE HAay4YHBIX TEPMHHOB,
MOHATUM, TEOpUM, 3aKOHOB i OOBSCHEHUS HAOJIIOAAEMbIX OMOJIOTMYECKUX
00BEKTOB, SIBICHUM U

MPOIIECCOB, ITO3BOJISIIOIITNX 3aJ105KUTh byHIaMEHT Hay4YHOTO
MHPOBO33peHUs. B 1IeHHOCTHO-OpHEeHTAIIMOHHOM cdepe:

- 3HaHWE, YTO IPHUMEHEHHE COBPEMEHHBIX TEXHOJIOTUM MOJIEKYJISIPHOU
OMOJIOTHH

MO3BOJISIET YCTICIIHO PelIaTh TaKue 371000/ IHEBHBIE TPOOJIEMBI, KaK OXpaHa

OKpYy’XXarollled Cpelbl, COXpPAaHEHHE 3JI0POBbS UEJIOBEKAa, KOHTPOJIb U
BOCCTAHOBIICHUE

DKOCHCTEM.



TEMATHUYECKOE IINTAHUPOBAHHUE

Moayab «buorexnosorus» 7 kiaacc (34 yaca)

TeMbl

OcHOBHOE coJiep:KaHue

JlesiTEeIbHOCTD
IKOJbHHUKOB

Tema 1.
Bbuorexnogorus
(CR))

[lonsiTue OHOTEXHOJOTHH. 3adyeMm
YeJIOBeKY OMOTEXHOJIOTHH, B YEM
ux PEUMYIIECTBO nepen
XUMUYECKUM CUHTE30M. OCHOBHBIE
OMO000BEKTHI OMOTEXHOJIOTUH:
MPOMBIIIICHHbBIE
MHUKpPOOPTaHU3MBI, KJIETKA U TKAHH
pacTeHul, KMBOTHBIX W YEJIOBEKa,
ouokatanmuzatopel. Celpbe I
OMOCHHTE3a W  OLIEHKa  €ro
OMOJIOTHYECKOM IIEHHOCTH.
OCHOBHBIE HCTOYHHUKH YTJIEpOAA,
azora, gocdopa, MUKPOIIEMEHTOB.
HccnenoBanrie HOBBIX MCTOYHUKOB
ChIpbs  (BKJIIOYAasi BOIIPOCHI €T0
MpEeABAPUTEILHON 00paboTKM),
pa3paboTKa HOBBIX MHUTATEIbHBIX
Cpell, B TOM YHCIIC BKJIIOYAIOIIUX
OMOCTUMYJISITOPHI u pyrue
DIIEMEHTBI yIpaBJICHHUSI U
OTITUMH3AITAN IIPOIIECCOB
OHMOCHHTE3A. MeTtoabl
ONTHMM3AIINN TUTATENhHBIX CPE]I.

IIpakTnueckas
pabota  «IIpumepsl
MIPUMEHECHUS
OMOJIOTHUYECKUX
00OBEKTOB B
JKUZHH.

TBOEH

Tema 2.

MuxpooOuoJiorus
(12 )

[Tonoxxenue ITPOKAapHUOTOB B
CUCTEME OpraHMYecKoro Mupa.
Crtpoenne OakTEepHATBbHON KIIETKH.
Knaccuduxarus OakTepuil.
Mopdomnorus OGaxrtepwmii. IIpocTeie
U CII0KHBIE METOJIbI OKpAaITUBAHUS
Oakrepuii. Ouznonorus OaKTEPHii:
MUTaHWe,  JIbIXaHWe, pPOCT W
pa3MHOKE€HME.  3HAKOMCTBO  C
JIOMEHOM Apxen
(3KCTPEeMO(PHUIIBHOCTD,
O0COOEHHOCTH CTPOCHMSI KIIETKH).
MOJIOUHOKHUCIIOE ¥ CIUPTOBOE
OpoKeHHe. dorotpodHbIe U
XeMOTpOGHBIE OakTepuu.
Kunernueckoe onucanue nporecca
pocTa MHUKPOOPTaHU3MOB.

IIpakTuka.
JlaGopaTopHas
pabora
«DUKCUPOBAHHBIE
MpenapaTsl
OaxTepuil.
Omnpenenenne GopMsl
MPEIIOKEHHBIX
KYJBTYP
MUKPOOPTaHU3MOB,
WCIOJIb3Yysl IPOCTOM
METOJ OKpacKm».
JlabGopaTopHas
paboTta
«Onpenenenne TUna
KJIETOYHOM  CTEHKH
METOI0M




OKCIOHEHIINAIbHAsE MOJIENIb POCTA.
Kuneruka rubenun
MUKpoopranusmoB.  [laToreHHsle
Oaktepun. YymHass mnamodyka W
yepHas CMEpTH, 00TyIH3M,
CTOJIOHSIK, TyOepkyne3. Hcropus
O00pbObI c OakTepUaTbHBIMU
HHPEKIUIMU. Boiina
OECKOHEYHOCTHU: AHTUOMOTHUKHU
NpoTUB  OakTepuil. MexaHU3MBbI
NeUCTBUU AHTUOMOTHUKOB.
MexkierouHast KOMMYHUKAIIHS
OaxkTepHil. YyBCcTBO
kBopyMma.llpumenenue  Gaktepuid
YEJIOBEKOM. Kunernueckoe
onuvcaHue OMOCHMHTE3a MPOAYKTOB
MUKpoopranusmamu.  bakrepun,
KOTOpBIE MOTYT paznaraTh
IJIACTUK. MUKpOOpraHu3Mbl B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHBIE accolualnu
pPacTEeHHI C MUKPOOPTaHU3MAaMH.

OKpAIUBaHUS 1o
I'pamy» (mpu
HaJU4YUH PEAKTUBOB).
JlabopaTopHas
paboTta
«IIpurorosnenne
MPYKU3HEHHBIX
npenaparoB
MOJIOYHOKHUCIIBIX
OaKTepuin».
JlaGoparopHas
paboTta «IToces
CMBIBA C pyK Ha
YalllKA [TeTpwu».
JlabopaTopHas
pabota «Brinenenue
YUCTOU KYJIbTYPbI
OakTepuid. MeTton
pasBeneHuil. Meron
HCTOUIAIOIIETO
HITPUXA.
JlaGopaTopHas
pabora
«Mopdonoruueckas
XapaKTEPUCTHUKA
BBIJICJICHHON YHCTOHU
KYJbTYPHI:
XapaKTEPUCTHKA
KOJIOHUH, dhopma
OakTepuit, THII
KJIETOYHOU CTEHKW.
JlabopaTopHas
pabora «CpaBHeHUE
pocrta
MHUKPOOPTaHU3MOB Ha
yamke ©0e3 u ¢
n00aBIICHUS
AHTUOMOTHUKOB.
HUccnenosarenbckas
paboTta «ITouck
MHUKpPOOPTaHHU3MOB
00J1a1aromx
AHTarOHUCTUYECKOU
AKTUBHOCTBIOY.

HUccnenosarenbckas




pabora «Bwimenenue

MOJIOYHOKHCJIIBIX
OaxkTepuii,
HCCJIEJOBaHNE UX
AKTUBHOCTH.
HccnenoBaTenabckas

pabota «Bwinenenue
OakTepuil TMOJIE3HBIX
JUTSL pACTCHUI.

Tema 3.
JyKapHOTHYECKHU
€ OpraHusMbl B
OMOTEXHOJIOTHHU
(my1ecHeBbBIE
rpuodbl, JIPOKKH,
Boaopocaun) (12 v)

[TnecHeBbie TPHOBI MPOAYICHTHI
OMOJIOTUYECKHA aKTHBHBIX BEIICCTB
OOmrast xapakTepUCTHKA APOAOKEH

CaxapOMHUIIETOB. Uctopus
UCIIOJI30BaHUs TPOKIKEN B
TPaJIULIMOHHON OMOTEXHOJIOTHH.
TexHoyornu BUHO/ICITHS n
XJ1eO0ICUCHMS,

CIIELUAIU3UPOBAHHBIE pachl

npoxoked. MeTaboau3M JIposkKen.
Peakiust cnupToBOTO OpOXKEHMSL.
[Tonyuenue BTOPHUYHBIX
MEeTabO0JIMTOB B APOXoKax. Apoxoku
KaK  MPOAYUEHThl  OHOTOIUIMB.
[TomyyeHnue 1eneBbIX OCNIKOB B
JIPOIKAX. OcobenHnocTu
BETr€TaTUBHOIO u MOJIOBOTO
Pa3sMHOXXEHUSA y TPOKIKEM,
3HAQYCHUE W3YyYCHHUS MHTO3a U
IUTOKWHE3a IS  ONTUMHU3AIUU
MPOIIECCOB KYJIbTUBUPOBAHUS
JIPOKIKEBBIX IITAMMOB, TOHUMAHUS
MPUYUH MMATOT€HHOCTU JIPOXOKEN U
rpudoB, MOUCKa MUILICHEH
GyHTHIIIOB U Pa3pabOTKH HOBBIX
JIEKapCTBEHHBIX MpemnapaTos.
Bopopocnmn  —  mepCreKTUBHBIN
00BEKT IS IPOM3BOJICTBA OCNKa U
yIJIeBOIOB. buoTexHosorudeckue
METO/IbI OYUCTKHU TBEPJIbIX,
KHUJKUX OTXOJOB U Ta3000pa3HbIX
OTXOJIOB MOpOU3BOACTB. (CTOYHBIE
BOJIbI. Cxempbl OYMCTKH.
buodgunabTpsl, a’pPOTEHKH,
METAHTEHKH, OKCUTEHKHU.
AKTUBHBIA UJI U BXOJSIIHE B HErO

JlaGoparopHas
pabora «IToncuer
KJIIETOK JPOXKEU B
kamepe  ['opseBay.
JlabopaTopHas
paboTta
«OOHapyxeHue
MIPOTyKTOB
CIUPTOBOIO
OpOXKEeHUSI:
ATUJIOBOTO CHUPTa U
YIJIEKHUCIIOTO  Trasay.
JlabGopaTopHas
pabora
«Habmonenue
Pa3MHOXEHUS
TPOACKEBBIX KIIETOK.
IIpakTrueckas
pabora «llomyuenue
TBOpora u kedupa Ha
OCHOBE
MOJIOYHOKHUCIIBIX
OaxTepuin.
IIpakTnueckas
pabota «OCHOBHBIC
BUJIbI KBaca M UX
XapaKTEPUCTUKAY
«lpoxxu 51
MOJIOYHOKHCJIBIE
OakTepuu,
IPUMEHSCMBIE
MPOU3BOJICTBA
KBacay.
[TpakTueckas
pabora
«CpaBHUTENBHBIM

TS




MUKpOOpraHusmsl. Mcnonb3oBaHue
BOJIOPOCJIEN B OYMCTKE CTOYHBIX
BOJ.

aHanu3 pa3BUTHUSA
TPOIKEN B
a’pOOHBIX u
aHAPPOOHBIX
YCIIOBUSAXY.
IIpakTrueckas
pabora «Metoppl
OIIEHKH CBOMCTB
XJ1Ie0OTIEKapHBIX
JIPOKIKEMH.
OcobeHnHocTn
MpUMEHEHUS
MIPECCOBAHHBIX,
CYIICHBIX u
WHCTAHTHBIX
TPOACKEN.
UccnenoBarenbckas
paboTta «BnusHue
(hU3UKO-XUMUUYECKUX
dbakTopoB Ha
Ka4yeCTBO
OMOTEXHOJIOTHYECKON
MPOAYKIUHU (xBac,
kedup, chip, XjIebd u
Tp.)».
UccnenoBarenbckas
paboTta «BnusHue

(bU3UKO-XUMUUECKUX
(GakTOpoB Ha pOCT
Bogopociu (Chlorella
vulgaris)».

Tema 4.
HacaeancrBennas
uHpopmanusa (6
)

HacnencTBeHHOCTH u
W3MEHUYMBOCTD — OCHOBHBIC
CBOMCTBAa HBBIX OpPraHU3MOB.
N3MeHYnBOCTE. Bunsr
W3MEHYUBOCTb. I'en —
MaTepHUaIbHbINA HOCUTEJIb
HaCJICJICTBEHHOCTH 5
W3MEHUYHBOCTH. HykneuHosbie
KHUCJIOTHI. Jlokanu3anus
IeHETUYECKOTO Marepuaia B
KJIETKE. [enenue KJIETOK.
Permmukamus  JIHK.  OcHoBHas

JIOTMa MOJICKYJIIPHON OHMOJIOTHH.
Tpanckpumims. TpaHcusums.

IIpakTnueckas
pabora
«MoaudukarmonHas
M3MEHYUBOCTD
(JIUCTBSI, WTOJKH C
OJHOTO JIEPEBA)».
[TpakTueckas
pabora  «l'en  —
HHCTPYKIIUS 1o
coopke KieTku (Ha
oucepe W
KOHCTPYKTOpPE)».
IIpakTrueckas

pabora «MyTarmus Ha




MyTanun.

Oytepbpone (mro0oit

O00BEKT u3
peabIIyIIEn
paboTHI, rjae
U3MEHEHUE
UHCTPYKIIUU
pUBEACT K
U3MEHEHUIO
BHEIITHETO BUJIA

00BEKTa)».
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