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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma pa3zpaboTaHa B COOTBETCTBHU € TpeOOBaHUAMH DenepanibHOTO TOCYAAPCTBEHHOTO
00pa30BaTEeILHOTO CTAaHJApTa OCHOBHOTO 0OIIero oOpa3oBaHMs, OPUEHTUPOBAHA Ha OOECIICUCHHE
WHJAWBHUIYAIBHBIX TOTPEOHOCTEW OOYyYalomIMXCs ¥ HampaBJeHa Ha JOCTIDKEHHE IUIAHUPYEMBIX
Pe3yIbTaTOB OCBOEHUS MPOrpaMMBI OCHOBHOTO O0IIEro oOpa3oBaHHUs C Y4€TOM BbIOOpa y4aCTHHKAMU
00pa3oBaTeNbHBIX OTHOLICHWH KypCOB BHEYPOUHOW JESITEIBHOCTH. IJTO TMO3BOJSIET OO0ECIeUnTh
eanHCTBO 00s13aTenbHbIX TpeboBanuii GI'OC Bo BceM HpPOCTpaHCTBE ILIKOJIBHOIO OOpa30BaHUA: HE
TOJIKO Ha YpOKE, HO U 32 €ro Mpe/IeiaMu.

AKTYyalnbHOCTh peaM3aliyl JaHHOW MPOTpaMMBI 00YCIIOBJIEHA CaMOil 0COOEHHOCTHIO TPOEKTHO-
WCCIIEIOBATENILCKOM NeSITeIbHOCTH. JTa JAEATENIFHOCTh JIGKHT B OCHOBE ITO3HABATEIHLHOTO HWHTEpeca
peOeHKa, SBISETCS 3aJI0TOM YMEHHS TUTAHUPOBATH JIFOObIE NEWCTBUS M BAXXHBIM YCJIOBHEM YCIEITHOM
peanuzanuu  ujae. JloOble W3MEHEHUsT COBPEMEHHOTO OOIIecTBa CBs3aHBI C MPOEKTaMU U
WCCIIEIOBAaHUSMH — B HayKe, TBOPUECTBE, OM3HECe, OO0IEeCTBEHHOM ®KU3HH. [109TOMY Ba)KHBIM 3JIeMEHTOM
pa3BUTHS JIMYHOCTH oOOydaromerocs sBisieTcs (OPMHUPOBAHME OCHOBHBIX HAaBBIKOB IPOEKTHO-
HCCIIEI0BATENILCKOM eI TeTbHOCTH.

[Tporpammoii mperycMOTpeHo GOpMUPOBAaHNE COBPEMEHHOTO TEOPETHYECKOTO YPOBHS 3HAHHMA, a
TaKKe€ M TMPAKTUYECKOTo OIMbITa paboThl ¢ J1abopaTOpHBIM O00OpPYAOBAHHMEM, OBJIAJCHHE IpUEMaMu
WCCIIEIOBATENILCKOM  AeATeNbHOCTH.  MeToapl  opraHm3anud  o0pa3oBaTeNbHOM W Hay4dHO-
HCCIIEI0BATENLCKOM IeATEIbHOCTH MPeAyCMaTpUBAIOT (POPMUPOBaHHE Y 00yJaroIUXCsl HECTAHJAPTHOTO
TBOPYECKOIO MBIIIJIECHHSI, CBOOO bl CAMOBBIPAKEHHSI U MHANBUIYAJIbHOCTHU CYKICHUN.

Jus  mojpHOro  ydera  HOTpeOHOCTEHM — ydamMxcss B IpOrpaMMe  UCHOJb3YeTcs
Iu(depeHIpOBaHHBI MOAXOA, 4YTO CTUMYJIMPYET Y4allerocs K YBEJIMYEHUIO IOTPEOHOCTH B
UHAWBUIYAIbHOM, WHTEIUIEKTyaJbHOW U T03HABaTEIbHOM JEATENILHOCTH M Pa3BUTHIO HAY4YHO-
HCCIIeI0BAaTENIbCKUX HaBbIKOB. [Iporpamma craHeT BOCTpeOOBaHHOM B IEPBYIO OYepe/b LIKOJbHUKAMH,
KOTOpbIE HMEIOT CTOMKUH HHTEpeC M COOTBETCTBYIOUIYIO MOTHUBALMIO K M3YYEHHUIO IIPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA, ECTECTBEHHBIM HayKaM U TE€XHOJIOTHSIM.

B noapocTkoBoM Bo3pacTe yyaliuecsl MpOsBISIOT CBOK 3aMHTEPECOBAHHOCTh B TOW WJIM MHOM
o0nacTH 3HAHUM, HAaydYHOM HANpaBIECHUM WIH NPOPECCUOHAIBHONW JAeATeNIbHOCTU. TakuMm o0pa3om
IPOUCXOIUT (POpPMUPOBAaHUE T[O3HABATEIbHONH M NPOPECCHOHATBHON COCTABIAIOMIEH JIMYHOCTH,
IIOMOTAeT yyalleMycsl B ONpeAEiICHUU OyIyLIero >KU3HEHHOIO MyTH M B MPO(ecCHOHAIbHOM BbIOOpE
1ocjie OKOHYaHUs HIKOJIbl. [10100HOrO poja 3aMHTEPEeCOBAHHOCTh CTUMYJIMPYET MOCTOSHHOE XKeJlaHHe
IIKOJPHUKA K T[I03HAHMIO HOBOIO, PACIIMPEHHIO M YIVIYOJEHHIO COOTBETCTBYIOIIMX 3HAHUM, U
MOJIy4JEHHUI0O HOBBIX B TOM 4YHCJIE NPAKTUYECKUX HABBIKOB, a TaKXKe MOTHBHpYET ydyalllerocss Ha
po(opUEHTALHIO.

IIporpamma HareneHa Ha MOMOIIb PeOEHKY B OCBOEHHMH OCHOB OPraHM3allMd U OCYILIECTBIICHHS
COOCTBEHHOM IMPOEKTHO-UCCIIEI0BATEIbCKON NEATENbHOCTH, a TaKKe B MPUOOPETEHUH HEOOXOIMMOTO
ombITa AN pabOThl HaJ MHAMBUAYAJIbHBIM HCCIEIOBaHMEM WM TNpoekToM. [Iporpamma mnomosxer
HIKOJIBHUKY B Oo0Jiee TIIyOOKOM M3Yy4eHUH MHTEPECYIOLIeH ero o0JIacTH eCTEeCTBEHHBIX HAayK, a TaKKe B
NPUOOPETEHUN BaKHBIX COLMAJIBHBIX HABBIKOB, HEOOXOIUMBIX Ul MPOAYKTHMBHOW COLMANU3allUM U
(bopMUpPOBaHUS TPAKTAHCKON MO3UITUH:

- HaBBbIKa CaMOCTOSITEIILHOTO PELICHHUS aKTyaIbHBIX UCCIIEI0BATEIbCKUX UM MPAKTHUYECKUX
3aJay, BKJIIOYAIOIIEro B ce0s yMEHHME BUAETh M aHAIM3MPOBATH MPOOJIEMBI, HYKIAIOIIHUECS B PEIICHHH,
YMEHHUE JIeTaJbHO MpopadaThiBaTh M PEeaTu30BbIBATH CIIOCOObI pabOThl ¢ HUMH, YMEHHE IIAHUPOBATh
COOCTBEHHYIO pPabOTy M CaMOCTOSITEIbHO KOHTPOJMPOBAaTh CBOE MPOJABIKEHHE K IKEIaeMOMY
pe3yibTary;

- HaBbIKa T€HEPUPOBAHUSA M O(GOPMIICHHsS] COOCTBEHHBIX HJIEH, 00JeueHHs WX B yJOOHYIO
IUIsL pacpocTpaHeHus popmy;



- HaBbIKa YBaXUTEIHOTO OTHOIICHHUS K YY)KHM B3TJIsgaM W HjesM, O(OpMIICHHBIM B
paboTax qpyrux JrojeH, Ipyrux aBTOpPOB — BIaJICNbLEB HHTEIUIEKTYaIbHOM COOCTBEHHOCTH;

- HaBbIKa MyOJMYHOTO BBICTYIUICHUS Iepela OOJBIION ayquTOpUeH, apryMeHTHPOBAHUS U
OTCTAaWBaHUS CBOCH TOYKHU 3pEHUS, OTBETOB HAa BOIPOCHI CBEPCTHUKOB U B3POCIIBIX, YOSKICHUS IPYTUX B
CBOCH MMpaBoTe, MPOJIBIKCHUS CBOUX UJICH;

- HaBbIka pPabOTBI CO  CHCIMATU3UPOBAHHBIMH  KOMITBIOTEPHBIMH  IPOTPAMMAMH,
nabopaTopHBIM 000PYIOBAHUEM, TEXHUYECKHUMH YCTPOHCTBAMH, OMOIMOTEUYHBIME (POHIAMH M HHBIMHU
pecypcamMu, € KOTOPBIMH MOXET OBITh CBSI3aHA IPOEKTHO- HCCIIENIOBATEIbCKAsl JESTEIHbHOCTh
IITKOJIBHUKA.

Kpome Toro, paborta mikoJibHHKA HaJ MPOEKTOM WJIM HMCCIEIOBaHHWEM OyJeT crocoOCTBOBATH U
Pa3BUTHIO €T0 a/IEKBATHOW CaMOOIICHKH.

JlaHHasi mporpamMma paccuMTaHa Ha padoTy co IIKOJbHUKaMH 7 kiacca. [lemarory BakHee
aKIEHTHPOBAaTh CBOE€ BHHMaHHE HE CTOJBKO Ha KadyecTBE pe3ysbTaTa NMPOEKTa WM HCCIEeIOBaHUS,
CKOJIKO Ha TOM, YTOOBI y4JaluiCs TMOTydan 3HaHUS B TOM YHCIIE U Yepe3 BBIMOJHEHHE MPAKTUYECKOTO
3aJaHus, JIeNal BBIBOABI M YMO3aKJIIOUEHUSI HA OCHOBAaHHMU CBOETO HCCIICNOBAHMS, YUWIICS CPaBHHBATH
€ro pe3yabTaThl C TEOPETHUECKUM MAaTEepHajioM M HCCICIOBAHUSMH JIPYTUX IITKOJBHUKOB. Takum
00pa3oM, MIKOJIBHUK OCBOUT OCHOBBI IMPOEKTHO-NUCCIIETOBATEILCKOM NEATETFHOCTH M TIPHOOPETET HABBIK
KPUTHUYECKOTO OTHOIICHHS K MaTepHaIYy.

[Tporpamma Kypca BHEYPOUHOH NESITETHHOCTH «BHOTEXHOIOTHS» MPeaoaaraeTcs sl H3y4eHHs
B 7 KJlacce B TeYEHHUE OJTHOTO Toja (34 Jaca B ron).

B3anmocBsizb ¢ mporpammoii BocnuTaHusi. [IporpamMmma kypca BHEYpOYHOR AESATEIBHOCTH
pazpaboTaHa ¢ y4eTOM pEKOMEHJAlMi MNPUMEpPHOM MNpOrpaMMbl  BOCHHUTAHUS, YYUTHIBAET
MICUXO0JIOTONEearornyecKue 0COOCHHOCTH JaHHBIX BO3PACTHBIX KATErOpUil. DTO MO3BOJSET HA IMPAKTHUKE
COEIMHUTH O00YyYalo[yl0 U BOCHHUTATEIbHYIO JEATENbHOCTh IeJarora, OpueHTUPOBATh €€ HE TOJHKO Ha
MHTEJUJIEKTYyaJIbHOE, HO M Ha HPaBCTBEHHOE, COIIMAIbHOE pa3BUTHE peOeHKa. ITO MPOSBIIAETCS:

- B IPUOPUTETE JUYHOCTHBIX PE3y/lbTaTOB peaM3alli MPOrpaMMbl  BHEYPOUYHOM
NesITeIbHOCTH, HAIIEIINX CBOE OTPAXKEHUE M KOHKPETH3AIMIO B IPUMEPHON MTPOrpaMMe BOCIIUTAHUS;

- B BO3MOXXHOCTHM  KOMIUIEKTOBAaHUS  Pa3HOBO3PACTHBIX TPYII Ui  OpraHu3aluu

MpOoQOPUEHTALIMOHHON  JESITEIbHOCTH IIKOJLHUKOB, BOCIHMTATEIbHOE 3HAYCHHE KOTOPBIX

OTMEYaeTcs B MPUMEPHOI MporpaMme BOCITUTAHMS,

- B HHTEPAKTUBHBIX (QopMax 3aHATUN s IIKOJHbHUKOB, O00ECIEUYHBAIONIMX OOJBIIYI0 HX

BOBJICYEHHOCTh B COBMECTHYIO C MEAAroroM U JIPYrUMH JETbMH AEATEIbHOCTh U BO3MOXKHOCTb

o0pa3oBaHUsl Ha €€ OCHOBE JETCKO-B3POCIBIX OOIIHOCTEH, KIIOYEBOE 3HAYEHHE KOTOPBIX IS

BOCITUTAHUS MMOAYEPKUBACTCS IPUMEPHON IPOTPaMMOM BOCITUTAHHUS.

OcoOennocTu padoThl yuyuTeds MO NporpamMMme. 3ajaya Y4WTeIsl COCTOMT B TOM, UTOOBI
COMPOBOXKIATH MpoIlecC MPOPecCHOHANTBHON OPUEHTALIMN [IKOJBHHUKA, PACKPBIBAsi MOTEHIHAN KaXXKI0TO
4yepe3 BOBIEYEHHE B MHOTOOOPa3HYIO NESATENbHOCTh, OpPraHM30BaHHYIO B pa3HbIX dopmax. [Ipu sTom
pe3ynbTaToM paldOTHl YYHUTENs B TEPBYIO OdYepedb SBISETCS JIMYHOCTHOE PAa3BUTHE Y4YaIETrocs.
JIMYHOCTHBIX PE3yIbTATOB YUUTEIh MOXKET JOCTHYb, YBJIECKas YYEHHKA COBMECTHOW M MHTEPECHOU MM
000MM JIeATENbHOCTHIO, YCTaHABIMBAs BO BpeMsl 3aHATHI T0OpOKeNaTenbHYI0, MOAICPKUBAOIIYIO
aTMocdepy, HachIIas 3aHATUS IIEHHOCTHBIM COJIEP>KaHUEM.

[IpumepHas cxeMa MpOBEACHUS 3aHATHI 110 TIPOTpaMMe:

1. OOBsCHEHHE TEOPETUUECKOTO MaTepuaa o TeMe.

2. IToaroToBKa K 3KCIIEPUMEHTAILHOMY 3aHATHIO, 00CYKJIEHIE 0OBEKTOB ISl IPAKTUYECKOTO 3aHSTHSI.

3. IlpoBeneHue NUPAKTHUECKOTO 3aHATHS — OCHOBHAs 3aJladya OCBOCHHE METOJOJIOTH M JIAHHOTO
HKCTIIEPUMEHTA.

4. Tlo OKOHYAHUM TPEAJIOKHUTH NIETSIM, KOTOPhIE 3aUHTEPECOBAIKCH JAHHBIM JKCIIEPUMEHTOM, Pa3BUTh
€ro B UCCIIEA0BATENbCKUI MpoeKT. /i 3Tor0 Heo6XoauMo 00CYUTh 0OOBEKTHI, KOTOPHIE YUCHHK OyaeT
HCCIIeIOBATh, COCTABUTH IUIAH IKCIIEPUMEHTA.



5. TIoMOYb y4EHHKY NIPOAHATN3MPOBATH PE3YIILTATHL SKCIIEPUMEHTA.
OueHuTh pe3ynbTaThl MPOEKTHO-UCCIEAOBATEIbCKON JEATEIbHOCTH IIKOJBHUKOB MOXXHO B
Ipoliecce 3alIuThl UMH CBOMX PadOT B paMKax IIKOJIbHOM HAyYHO- MPAKTHYECKON KOH(PEPEHIIHH.
IINIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUsA KYPCA BHEYPOYHOM
JAEATEJIBHOCTH

3aHATHS B paMKax IPOrpaMMBl HAIIPaBJICHBI Ha 0O0ECIEYCHHE JOCTHDKCHUS IIKOJIbHHUKAMU
CIICAYIOMNX JIMYHOCTHBIX, METANPEJAMETHBIX W TPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.
JINYHOCTHBIE Pe3yabTAThI:

B cghepe epasicoanckozo éocnumanusi: TOTOBHOCTh K KOHCTPYKTHBHOW COBMECTHOU JESITEIILHOCTH
IIPY BBITIOJTHEHUH MCCIICIOBAHUI U TIPOCKTOB, CTPEMIICHUE K B3aNMOTIOHUMAHUIO U B3aHMOTIOMOIIIH.

B cghepe nampuomuuecxkozo 6ocnumanus; OTHOIIEHNE K OMOJOTHH KaK K BYKHOH COCTaBIISIONIECH
KYJIBTYPBI, TOPIOCTh 32 BKJIQJ POCCHUCKHX M COBETCKHX YUYEHBIX B Pa3BUTHE MUPOBOM OMOJIOTHUYECKOM
HayKH.

B cghepe 0yxoeno-Hpascmeenno2o 60cnumanus: TOTOBHOCTD OTICHUBATh TIOBEJCHUE U TIOCTYITKU C
MO3UIMA  HPABCTBEHHBIX HOPM M HOPM DKOJIOTMYECKOW KYJIBTYPHl; TIOHHMaHWE 3HAYMMOCTH
HPABCTBEHHOTO aCIeKTa JACITeILHOCTH YeJIOBEKa B MEIUIIMHE U OMOJIOTHH.

B cghepe scmemuueckoco 6ocnumanusi: TIOHUMAHHWE pOJU OHONOTHHM B  (OPMHPOBAHUHU
ACTETHYECKOM KYIBTYPHI THIHOCTH.

B cghepe usuueckoco 6ocnumanus, opmuposanus Kyremypvl 300po6vs U IMOYUOHANLHO20
O11a20n0y4UsA: OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3[I0POBBIO U YCTAaHOBKA Ha 3[0POBBIN 00pa3 KU3HU
(310poBO€ MHUTAaHUE, COOJIIO/IEHUE TUTHEHUYECKUX MPaBWII U HOPM, COaaHCUPOBAHHBIA PEXUM 3aHATUN
U OTIbIXa, peryispHas (uznyeckas aKTUBHOCTb); OCO3HAHUE IOCIEICTBUN U HEMNPUATHE BPEIHBIX
MpUBBIYEK (YMOTPEOIICHUE aIKOToJs, HAPKOTUKOB, KYpeHHE) U UHBIX (opMm Bpena st Pu3ndeckoro u
MICUXUYECKOTO 3[I0pOBBS; COONIOZICHHWE MpaBWJl OE30MACHOCTH, B TOM YHCJIE HAaBBIKM O€30IacHOI0
MOBEICHUS B MPHUPOAHON cpene; chOpMHUPOBAHHOCTh HaBbIKa pedUIeKCHH, YIpaBlIeHHE COOCTBEHHBIM
SMOIIMOHAIBHBIM COCTOSIHUEM.

B cghepe mpyoosozo socnumanus: akTUBHOE y4acTHe B PEILIEHUU MPAKTHUECKUX 3ajau (B paMKax
CeMbH, WIKOJbI, TOpoJia, Kpas) OHOJOTMYECKOM M HKOJOTMYECKON HaIlpaBICHHOCTH, HHTEpEC K
MPAKTUYECKOMY U3y4eHHIO Tpodeccuil, CBsI3aHHBIX ¢ OMOJOTHEH.

B cgepe sxonocuueckozo 6ocnumanus: OpueHTalMs Ha IPUMEHEHHE OMOJIOTUYECKUX 3HAHUM MpU
pelIeHnH 3aJa4 B OOJIACTH OKpYXKAIOUIEH Cpeibl; OCO3HAHHME SKOJIOTMYECKUX MpoliieM W MyTed ux
pELIeHUS; TOTOBHOCTD K YUaCTHIO B MIPAKTHUECKON JAEATEIbHOCTH YKOJIOTUYECKOM HAIIPABICHHOCTH.

B cgpepe nonumanus yennHocmu HayyHoeo no3HAHUA: OPUEHTALMS HA COBPEMEHHYIO CHCTEMY
Hay4YHBIX MPEACTABICHUN 00 OCHOBHBIX OMOJOTHYECKUX 3aKOHOMEPHOCTSX, B3aUMOCBS3SIX UelIOBeKa C
MPUPOTHOM M COLMANBHON CPEIoif; MOHUMAaHHUE POJTU OMOJIOTHYECKON HAyKH B (POPMUPOBAHUU HAYYHOTO
MHPOBO33PEHHUS; Pa3BUTUE HAYUYHOH IF0003HATENFHOCTH, HHTEpECa K OMOJOTHYECKOW Hayke, HaBBIKOB
HCCIIEeIOBATENIbCKON AeSITENFHOCTH.

B cghepe aoanmayuu x uzmensaowumcsa ycro8uam coyuanbHou u npupooHoll cpeosl: aeKBaTHas
OIICHKA M3MEHSIONIUXCS YCIIOBUN; MPUHATHE PEIIeHUs (MHIUBUAYAIbHOE, B TPYINE) B U3MEHSIOUIIXCS
YCIOBUSAX HA OCHOBaHWM aHalW3a OMOJOTHYEeCKOW HMH(OpMAINU; MIaHUPOBAHUE JeCTBHIA B
HOBOW CHTYyallMM Ha OCHOBAHUM 3HAHUI OMOJIOTHYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeaMeTHbIe pe3yJbTAThI:

B cgpepe osnaoenus ynugepcanvuvimu yueoHbLMU NOZHABAMENLHLIMU OCUCMBUAMU

ba3oBbi€ JIOTHYECKHE NCUCTBHUS:

. BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH OUOJIOTUYECKUX 0OBEKTOB
(siBNIEHUI);



. yCTaHABIIMBaTh CYLIECTBEHHBIH NpPU3HAK KIacCU(PUKAIMH OHOJOTUYECKUX OOBEKTOB
(s1BIIEHUH, IPOIIECCOB), OCHOBAHUS JJIs1 0000IIECHNS U CPaBHEHHS, KPUTEPUU IPOBOIMMOTO aHAIN34,

. C yu€TOM TMPEUIOKEHHON OHOJIOTMUECKOW 3a7aud BBISBISATH 3aKOHOMEPHOCTH H
MPOTHBOPEUUS] B paccMaTpUBaeMbIX (paKTax M HAOMIONEHUSX; MpeiaraTb KPUTEPUU VIS BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUUIL;

. BBISBIIATH e(OUIIUTH HH(OpMAIHH, JaHHBIX, HEOOXOIUMBIX ISl PELICHHUS TIOCTaBICHHOM
3a/1auM; BBIABJIATH MPUYMHHO-CIIEJCTBEHHbIE CBSI3M IPU HM3YyYECHUM OMOJOIMYECKUX SBJICHUH U
IIPOLIECCOB; JIENaTh BBIBOJBI C MCIOJIB30BAHMEM JAEAYKTHUBHBIX M HWHAYKTUBHBIX YMO3aKIIIOUEHUH,
YMO3aKIJIIOYEHUH TI0 aHAJIOTHH, (POPMYIIMPOBATH TUTIOTE3BI O B3aMMOCBSI3X;

o CaMOCTOSITEILHO ~ BBIOMpaATh CIMOCO0 perieHus ydeOHOW  OHOJIOTMYECKOW 3amauu
(cpaBHHMBaTh HECKOJBbKO BapMAaHTOB pELICHUS, BBIOMpAaTh Haubojee NOAXOMSAMUNA € y4ETOM
CaMOCTOSITEJIBHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBbIe nccieioBaTeNbCKUE ICHCTBUS:

® HCII0JIb30BAaTh BOMPOCHI KaK I/ICCJIGI[OBaTeJII)CKHfI HWHCTPYMCHT ITO3HAHUS;

. (hopmMyaupoBaTh BOMPOCH], (UKCHPYIONIUE Pa3pblB MEXIY PEATbHBIM U KEIaTeIbHBIM
COCTOSIHEM CHUTYaIliH, 00bEKTa, M CAMOCTOSITEIFHO YCTAaHABIMBATh HCKOMOE U JJAHHOE;

. (hopMupoBaTh TUMOTE3Y 00 HCTUHHOCTU COOCTBEHHBIX CYXIACHUN, apryMEHTUPOBATh CBOIO
MTO3UIINIO, MHEHHE;

. MPOBOJUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHy HaOMIOJeHHe, HECIOKHbBIN
OMOJIOTUUECKHI  DKCIIEPUMEHT, HEOOJBIIIOEe HCCIEJOBAaHWE II0 YCTAHOBJCHHUIO OCOOCHHOCTEH
OMoJIOTHYECKOTO 00BeKTa (TIpoliecca) H3ydeHusl,

. MIPUYKUHHO-CIIEICTBEHHBIX CBA3EH U 3aBUCUMOCTEI OMOJIOTHYECKUX 0OBEKTOB MEXKIY
co0oii;

. OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OPMALNIO, MOJYyYCHHYIO B XOJE
HaOJIOICHUS U SKCIIEPUMEHTA,

. CaMOCTOSITENIbHO (OPMYIHPOBATH 0000IIEHUSI U BBIBOJBI [0 pe3yJibTaTaM MPOBEIEHHOIO
HaOJI0/ICHUS], SKCIIEPUMEHTA, BIIAJETh HHCTPYMEHTAMU OIICHKU JIOCTOBEPHOCTH MOJYyYEHHBIX BBIBOJIOB U
000011eHMi;

. MIPOTHO3UPOBATh BO3MOXKHOE JalbHEWIee Pa3BUTHE OHOJOTMYECKHX MPOILIECCOB U HX
MOCJICJICTBUSL B AHAJOTHMYHBIX WM CXOJHBIX CHUTYallUsX, @ TAaKKe BBIABUIaTh IMPEANOIOKEHHUS 00 uX
Pa3BUTHUU B HOBBIX YCIIOBUSAX M KOHTEKcTax. PaboTa ¢ nndopmanuei:

d MPUMEHATh pa3JIMYHBIC METOJIbI, WHCTPYMEHTHI W 3alpoChl TNPH IOHCKE W OTOOpE
OMOJIOTUYECKOH WH(POPMALMU WJIM JaHHBIX W3 HMCTOYHHKOB C YYETOM MPEIUIOKCHHOW YyueOHOU
OMOJIOTUYECKOH 3a/1a4u;

. BBIOMpATh, AHAIU3UPOBATh, CUCTEMATU3HPOBATh W HMHTEPIPETUPOBATH OHOJIOTHYECKYIO
MH(OPMALIHUIO PA3TUYHBIX BUIOB U (hOpM MpecTaBICHHUS;

. HaXOJHUTh CXOJHBIE apTYMEHTHI (IIOATBEPKAAIOIINE WU OMPOBEPTaAIOIINE OJHY U TY XKe
UJICI0, BEPCHUIO) B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

. CaMOCTOSITENIBHO BBIOMpaTh ONTUMAIBHYIO (OpPMY TPEACTaBICHUS HHPOPMAIUU U
WUTIOCTPUPOBATh pellaeMble 3aJadyd HECIOKHBIMH CXeMaMHM, JuarpaMMaMi, WHOW Tpadukod U ux
KOMOHUHAIIUSIMHU,

. OIICHUBATh HAAEKHOCTh OMOJOTHYECKOW WH(GOPMAIUU IO KPUTEPHUSM, MPEAT0KEHHBIM
YUUTENEM UIIH CPOPMYTHPOBAHHBIM CAMOCTOSTENBHO;

. 3aIlIOMUHATh ¥ CUCTEMATHU3UPOBATh OMOJIOTUYECKYIO0 HH(DOPMAIIHIO.

B cghepe osnadenus ynusepcanvhvimu yueOHbIMU KOMMYHUKAMUBHBIMU OCLLCTNEUAMU

OO01enue:



. BOCIPUHUMATH U (POPMYIIMPOBATH CYKJICHHS, BBIPAXKAaTh SMOLIMU B MPOILIECCE BBIMOJIHEHHS
MPAKTUYECKUX U Ja00paTOPHBIX padoT;

. BbIpaXkaTh ce0s (CBOIO TOUKY 3pPEHUS) B YCTHBIX M TUCHMEHHBIX TEKCTaX;

. pacro3HaBaTh HeBepOaJbHBIE CpEACTBAa OOIICHHS, MOHUMATh 3HAYCHHUE COLUAIBHBIX
3HAKOB, 3HATh M PACIO3HABATh MPEANOCHUIKH KOH(QIMKTHBIX CHUTYallMHd W CMATYaTh KOH(MIMKTHI, BECTH
IIEPETOBOPHI;

. [IOHMMAaTh HAMEPEHHUs JPYTuX, MPOSBIATh YBAXKUTEIbHOE OTHOLIEHUE K COOECEHUKY U B
KOPPEKTHOH (hopme (HOpMYITHPOBATH CBOM BO3PAKCHUS;

. B XOJ€ Juajlora W/MiIu JTUCKYCCHU 3aJaBaTb BONPOCHI IO CYIIECTBY 00CyXaaeMoit
OMOJIOTMYECKONH TeMbl U BBICKa3blBaTh WJEH, HAICJICHHbIE Ha pEIlIeHHe OMOJOrMYecKoil 3ajauu u
ojJiepKaHue OJ1aroKenaTeIbHOCTH 00IEHNUS;

i COIIOCTABJISITh CBOU  CYXKJICHUS c CY)KJEHUAMH JAPYTHX Y4aCTHUKOB
JManora,
0oOHapyXMBaTh pPa3Iu4Ms U CXOJCTBO MO3UIIUII;

o MyOIMYHO MIPEACTABIIATH PE3YJIBTATHl  BBIIIOJHEHHOTO OHMOJIOTrHYECKOr0o
OTIBITa
(3KCcTIepuMeHTa, UCCieI0BaHus, IPOEKTa);

. CaMOCTOSITEIIBHO BBIOMpATh (OpMaAT BBICTYIUICHHSI C Y4€TOM 3a7ad TPE3CHTANUUA |
0COOCHHOCTEH ayIUTOPHH M B COOTBETCTBUU C HHMM COCTABJIATH YCTHBIE M TTHCBMEHHBIE TEKCTHI C
WCTIOJIh30BAHNEM HILTIOCTPATHBHBIX MAaTEPHAIIOB.

CoBMecTHas IeATELHOCTD (COTPYAHUYECTBO):

. MOHUMATh M WCIOJB30BATh MPEUMYIIECTBA KOMaHJIHON M WHIWBUAYAILHOW pabOTHI MPH
pelieHun KOHKPETHOW OWOJOTHYEeCKON TMpoOsieMbl, OOOCHOBBIBaTH HEOOXOIUMOCTh TMPUMEHECHHS
IPYyIIOBBIX (GOPM B3aUMOJICHCTBHS NIPU PEIICHUH ITOCTABICHHOH yu4eOHOH 3a1a4H;

. MPUHUMATh 1IeJIb COBMECTHOW JESATEIHHOCTH, KOJUIGKTUBHO CTPOUTH JCHCTBUS MO e
JTOCTIDKEHHUIO: PACHpeesiTh POJIM, JOTOBApUBATHCS, OOCYXKAATh MPOIECC M PE3yIbTaT COBMECTHOU
paboTHI;

® YMETH O606I_HaTI) MHEHHUSI HECKOJIBKHUX J'IIO,Z[CfI, HIpoABJIATL T'OTOBHOCTH PYKOBO/UTD,
BBIIIOJIHATh IOPYYCHUSA, TIOAUYUHATHCS,

. IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pPalOThHI, OMPENENsATh CBOK poiib (C yuéTom
MPEANOYTeHUH U BO3MOXKHOCTEH BCEX YYaCTHUKOB B3aUMOJICHCTBUS), PACHpENeNATh 3aJauyd MEXIY
YJieHaMd KOMAaHJbl, y4aCTBOBaTh B TPyNNOBBIX (opmax paboTel (0OCykaeHus, oOMEH MHEHHUSIMHU,
MO3TOBBIE IITYPMBI U UHBIE);

® BBITIOJIHATE CBOIO 4aCTh pa60TBI, AOCTUT'aTh KAYCCTBCHHOT'O PE3YyJIbTAaTa 110 CBOEMY
HaIIpaBJICHUIO U KOOPAUHHUPOBATH CBOU JIENCTBHUS C APYTUMHU YJICHAMH KOMAH/bI;

o OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOLIUI MPOIYKT MO KPUTEPHSIM, CAMOCTOATEIHHO
chOpMyTUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS; CPAaBHUBATh PE3yJbTaThl C MCXOJHOM 3ajadeil u
BKJIaJ] KaXJIOTO YJieHa KOMaHIbl B JIOCTIDKEHUE PE3yAbTaTOB, pa3lelisiTh chepy OTBETCTBEHHOCTH U
MPOSIBISATH TOTOBHOCTH K MPEAOCTABICHUIO OTUETA MEpe]l TPYNIOi;

o OBJAJECTh CHUCTEMOM  YHUBEpPCAJbHBIX KOMMYHUKATHUBHBIX  JEHCTBUM, KOTOpas
obecrnieunBaeT cHOPMUPOBAHHOCTH COIUATBHBIX HABBIKOB U AMOIIMOHATHLHOTO MHTEIJIEKTA IIKOJTLHUKOB.

B cgpepe osnadenus ynugepcanvubimu yueOHbIMU pe2yIAMUSHLIMU OeliCINEUAMU.

CaMoopraau3anys: BHISBISATH HpO6J’ICMBI I PCIICHUSA B KU3HCHHBIX U y‘lC6HBIX CUTyaluigx,
HCIIOJIb3YA OMOJIOrHUeCcKue 3HaHUA,

. OpHUEHTHPOBATbCA B PA3IMYHBIX MOAXOJAaX INPUHATHUA pElIeHUH (MHAUBUAYAJIBHOE,
IIPUHATHE PELIECHNUS B IPYIIIE, IPUHIATHE PELLIEHUI IPYIIION);



. CaMOCTOSITEJIbHO COCTaBJISITh AJNTOPUTM pelIeHus 3agau (MM €ro 4acTh), BBIOMPATH
coco0 pemieHus yuyeOHO OMOJIOTHYECKO# 3a7a4M ¢ Yy4E€TOM HMMEIOLIMXCS PEeCypcoB U COOCTBEHHBIX
BO3MO’KHOCTEH, apryMEHTUPOBATh Mpe/ylaracéMble BApUaHThI PELICHUN;

. COCTaBJIATh IUIAH JEHCTBUM (TUIaH peanu3aluy HAaMEUYEHHOIO aJropuTMa pelIeHHus),
KOPPEKTHPOBATH IMPEIUIOKEHHBI aIrOPUTM C YY4ETOM TIOIyYEHHS HOBBIX OMOJOIMYECKMX 3HAHUH 00
M3y4aeMOM OHOJIOrM4E€CKOM OOBEKTE;

. JIeNIaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb (pedaeKcHst):

. BIIQJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAITUH U PE(IICKCHH;

® aaBaThb aHCKBaTHYIO OHCHKy CI/ITyaHI/II/I 158 Hpeﬂ,’naraTb I1ag eé U3MCHCHUS,

d yLII/ITBIBaTB KOHTCKCT H HpeI[BHI[eTI) TPYI[HOCTI/I, KOTOpI)IC MOFYT BO3HI/IKHYTI> HpI/I

pelieHny yueOHOM OMOJIOrMuecKol 3aauu, alalTUPOBATh PELICHUE K MEHSIOIIMMCS 00CTOSATENbCTBAM;

. OOBSACHATh MPUYMHBI JOCTH)KEHUS (HEAOCTH)KEHHUS) pe3yJabTaTOB AEATEIbHOCTH, TaBaTh
OILIEHKY IPUOOPETEHHOMY OIIBITY, YMETh HAXOJIUTh MO3UTHUBHOE B IPOU3OLIEIIEH CUTYyallUu;

o BHOCUTH KOPPEKTUBBI B JIESITEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, U3MEHHUBIIUXCS
CUTYaIi}, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEI;

. OIIEHUBATh COOTBETCTBUE PE3YJbTaTa LU U YCIOBUSIM. IMOIIMOHATHHBIA WHTEIICKT:

. pasnuuaTh, HA3bIBATh U YIIPABIATH COOCTBEHHBIMU AMOITUSIMHU U AYMOITUSMU JPYTHX;

. BBISIBIISITh M aHAJIM3UPOBATH IPUYUHBI SMOLIUA;

. CTaBUTH ce0s HAa MECTO APYroro 4ejoBeKa, MOHMMATh MOTUBBLI M HaMepeHus apyroro; [

PEryIupoBaTh CIOCOO BBIPAKEHUS SMOLIMH.

. [Ipunsarue ceds u Qpyrux;

. OCO3HAHHO OTHOCHUTHCS K IPYrOMY YEIIOBEKY, €r0 MHEHUIO;

. MPHU3HABATH CBOE MPABO HA ONIMOKY U TaKOE K€ MPaBO JIPYroro;

. OTKPBITOCTh ce0e U IPYruMm;

. 0CO3HABaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

. OBJIAZICTh CHUCTEMON YHUBEPCAIbHBIX YYCOHBIX PpETYIATUBHBIX JCUCTBUH, KOTOpas

oOecrieunBaeT (OPMUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSSI MO3HMLUS JMYHOCTH), U

’KM3HEHHBIX HaBBIKOB JINYHOCTH (YIIpaBJICHHUs COOOH, CaMOAMCIUILUINHBI, YCTOWYNBOTO TIOBE/ICHHS).
IIpeameTHbIe pe3yabTaThl OCBOCHHS INpOrpaMMbl B Mo3HaBaTeNbHOHN (MHTEIUICKTYalTbHOM)

chepe:

- TpUOOpETEeHHE ONbITa KCIOJIb30BAaHUS METOJOB OHOJIOTMYECKOW HAyKH C LEJNbI0 HM3Y4CHHS

OMOJIOTUYECKUX OOBEKTOB, SBJICHUH M INPOLECCOB: HAOMIOJECHUE, ONMHMCAHHE, NMPOBEICHHUE HECIIOKHBIX

OMOJIOTUYECKUX OIBITOB M 3KCIEPUMEHTOB, B TOM YHCIE C MCIIOJb30BAaHUEM AHAJIOTOBBIX U LUPPOBBIX

OMOJIOTHYECKUX TPUOOPOB U HHCTPYMEHTOB;

- (dopMHpOBaHUE yYMEHHs MHTErPUPOBATh OMOJIOTHYECKHE 3HAHUS CO 3HAHUSAMHU M3 JPYrHMX Y4eOHBIX

npeaMeToB (pU3MKH, XUMUH, reorpaduu, UICTOPUH, OOLIECTBO3HAHUS U T. [1.);

- ¢opMHpOBaHKE YMEHUH penaTh yueOHbIe 3a7a4u OMOJIOTUYECKOTO COJIEPKAHMS, BBISBIATh IPUYUHHO-

CIIC/ICTBEHHBIE CBSI3M, MPOBOJUTH KAYECTBEHHBIE M KOJIMYECTBEHHBIE pacueThl, JIeJIaTh BBIBOJBI Ha

OCHOBAHMU TOJTYYEHHBIX Pe3yIbTaTOB;

- (GopMHpOBaHHE YMEHMs IJIAHUPOBATh y4yeOHOE HCCIEOBaHME WM TMPOEKTHYI paldoTy C yd4eTom

MOCTaBJICHHOM 1enH: (opMyIHpoBaTh MpoOiIeMy, THIIOTE3y U CTaBUTh 33Jjaudl UCCIICI0BaHUs, BEIOUPAThH

aJIeKBaTHO MOCTABJICHHOH 11€JM METO/Ibl, JeJaTh BIBOJBI IO pe3y/bTaTaM MCCIEI0BaHUS WIN IPOSKTHON

NeATeIbHOCTH;

- (opMupoBaHHe WHTEpeca K YIrIyOJIeHHIO OMOIOTHYECKMX 3HaHWH (TpeanpoduibHas MOArOTOBKA U

npodeccuoHanbHasi OpUEHTAIUs) M BbIOOPY OMONOTMM Kak MpOQMIBHOTO TpeAMeTa Ha CTYNEeHHU



CpeIHEro MoJIHOTO oOpa3oBaHus A Oyaymieil mpodeccnoHaIbHOM AeITeTbHOCTH, B 00JIACTH OMOJIOTHH,
MEULNHBI, 3KOJIOTUH, ICUX0JIOTUH, BETEPUHAPUH, CEITLCKOTO XO3MCTBA;
- BJIaJICHHE HaBBIKAaMH pabOTHI ¢ HHPOpPMALUEl €CTEeCTBEHHO-HAYYHOTO COJCpPKAHMUsA, IPEICTABICHHON B
pasHoii ¢Qopme (B BHAE TEKCTa, TaOMUYHBIX MJAaHHBIX, CXeM, TpaduKoOB, AMarpamm, MOJENEH,
M300paKeHMil ), KpUTHIECKOTO aHAIN3a HHPOPMALIMHU 1 OLIEHKU €€ JOCTOBEPHOCTH;
- YMEHHE UHTETPUpPOBaATh OMOJIOTrMYECKHE 3HAHUS CO 3HAHUSIMM JAPYrUX y4EOHBIX MPEIMETOB; HHTEPEC K
YIIyONeHHI0 OMOJIOTHYECKUX 3HAHUM W BBIOOPY OMOJIOTMHM Kak MPO(UIBHOTO TNpenMeTa Ha YpOBHE
cpemHero odmiero oopasoBanus sl Oyaymied mpodeccnoHaTBHOM IEATEIIBHOCTH B 001aCTH OHOJIOTHH,
MEUIMHBI, SKOJIOTUH, BETEPUHAPUH, CEIBLCKOT0 XO03sIMCTBa, MUIIEBOM MPOMBIIUIEHHOCTH, [ICUXOJIOTHH,
HCKYCCTBa, CIIOPTa - UMETh YETKHUE MPEACTABIEHHUS O MaTePUATUCTUUECKON CYITHOCTH F€HOMOB >KHUBBIX
OpPraHU3MOB U PETYJSALUIO UX pabOTHI;
- 3HaHME OCHOBHBIX (PaKTOPOB OKPYXAIOIIEH Cpenibl, BIUSIOIMX Ha Pa3BUTHE U CYLIECTBOBAHHE KHUBBIX
OpraHu3MOB, aJjanTalui K (hakTropam OKpyXKarolie cpenpl;
- 3HaHME OCHOBHBIX IOJIXOJI0B OMOTEXHOJIOTUH, UCTIOJIB30BaHUS €€ JOCTUKEHUM B COBPEMEHHOMN JKU3HU
YeJl0BeKa, 0COOCHHOCTH MCIIOJIb30BAHMSI JKUBBIX OPTaHU3MOB ISl TPOU3BOJICTBEHHBIX HYX]I YEJIOBEKA;
- 3HAHUE OCHOBHBIX IOJXOJIOB CEJNEKIMH U OMOTEXHOJOTMH KYIbTYPHBIX PAaCTEHHH, XapaKTepU30BaTh
FeHEeTUYECKH MOJU(HUIIMPOBAHHBIE PACTEHUS, ONEPUPOBATH MOHATUSAMHU, THOPUIM3ALUS, OTIAJIEHHAs
rudpuan3aIusi, HCKYCCTBEHHbIH OTOOp, TeTepo3uc, TpaHcpopMmalus, MyTareHe3, TI'€HETHYECKoe
pEeIaKTUPOBAHHUE;
- TNOHHMMaHHME MOJIEKYJSIPDHBIX MEXAHM3MOB pEalM3allii HacCleACTBEHHOW HH(pOpMAlMd U YyMEHHE
CBOOOJTHO OINEPUPOBATH OCHOBHBIMHM IOHSTUSAMH MOJIEKYJISIPHOW OHMOJNOTMHM M €€ COBPEMEHHBIX
HanpaBJIeHUN — FeHOMUKHU, METaréHOMUKH, IPOTEOMUKH;
- 3HaHUE OCHOBHBIX 3a00JIEBaHMM YeOBEKA, MEXaHU3MOB UX Pa3BUTHUs, CIIOCO0AX MX JUATHOCTUKH U
JICUCHMUS,;
- (hopMuUpOBaHME YMEHHS HCIIOJIb30BaTh HMOHATHHMHBIN amnmapar M CHUMBOJIMYECKHHM S3bIK I'€HETHUKH,
IPaMOTHOE IPUMEHEHHE Hay4YHbIX TEPMHHOB, IIOHATUH, TEOpUil, 3aKOHOB s OOBSICHEHUS
Ha0r01aeMbIX OMOJIOTHYECKUX OOBEKTOB, SIBJICHUI M MPOLECCOB, MO3BOJIAIOUINX 3aJI0KUTh (QYHIAMEHT
Hay4HOT'O MMPOBO33PEHMUSL.

B neHHOCTHO-OpHEHTalMOHHOI cdepe:
- 3HaHUE, YTO IPHUMEHEHHE COBPEMEHHBIX TEXHOJOI'MH MOJEKYISApHOW OHOJIOTHUH IMO3BOJSET YCHEIIHO
pemaTh Takue 371000/1HEBHBbIE MPOOJEMbI, KaK OXpaHa OKpYXKarolled cpelbl, COXpaHEHHE 370POBbs
YeJI0BeKa, KOHTPOJIb U BOCCTAHOBJIEHUE HKOCUCTEM.



COJIEP)KAHUE KYPCA BHEYPOUHOU JEATEJIBHOCTH «BHOTEXHOJIOT USI»

1. Buomexnonozus (2 uaca)

[Tonatue OMOTEXHOJIOTHH. 3aUue€M YEJIOBEKY OMOTEXHOJIOTHH, B YeM HX MPEUMYIIECTBO Mepe
XUMUYECKUM CUHTE30M. OCHOBHBIE OMOOOBEKTHI OMOTEXHOJIOTHH: MPOMBIILIEHHBIE MUKPOOPTaHU3MBI,
KJIETKH ¥ TKaHHU PAaCTCHUM, )KUBOTHBIX U YeJIOBeKa, Onokatanu3aropsl. [Ipaktuueckas padota «IIpumepsr
MPUMEHEHHSI OMOJIOTHIECKUX OOBEKTOB B TBOCH KUZHI.

Ceippe a1 OMOCHMHTE3a W OIIEHKAa €ero OHOoJIOTHYeCKOW IMeHHOCTH. (OCHOBHBIE HCTOYHUKH
yriepoaa, azota, (ocdopa, mMuxposnemeHntoB. MccinenoBaHue HOBBIX HWCTOYHHKOB CHIPBS (BKIFOYAs
BOIIPOCHI €r0 MpeIBapUTENIbHON 00paboTKH), pa3paboTKa HOBBIX MUTATENbHBIX CpPEl, B TOM YHCIE
BKJTFOYAIONIUX OMOCTUMYJISTOPHl W JPyru€ SJIEMEHTHl VYIPAaBICHUS W ONTHMHU3AIUU IPOIIECCOB
OnocuHTEe3a. MEeTOIbl ONTUMU3AIINN TTUTATEIBHBIX CPE/.

2. Muxpoéuonozus (6 wacos)

[TonoxeHne MPOKapHOTOB B CHCTEME Opranudeckoro mupa. CTpoeHne OaKkTepHUaTbHOM KIIETKH.
Knaccudukanus Oaxrepuit. Mopdomorust Oakrepuii. [IpocTbie W CIOXKHBIE METOIbI OKpAITWBAHHS
OaxTepuii. duznosoTUs OAKTEPHUil: MUTAHKUE, ABIXaHUE, POCT U Pa3MHOKEHHE. 3HAKOMCTBO C JIOMEHOM
Apxen (3KCTpeMOPHIBHOCTh, 0COOCHHOCTH CTpOoeHHUs KieTkn). JlabopaTopHas padora «DuKcHpoBaHHBIE
npenapaThl Oaktepuil. Onpenenenue (GopMmbl MPEIOKEHHBIX KYJIbTYp MHKPOOPraHHU3MOB, HCHOJb3YS
npoctoil Meroa okpacku» Jlaboparopnas pabora «OmpeneneHue TUIA KIETOYHOM CTEHKH METOA0M
okpamuBanus 1o ['pamy» (IIpu HATUYUK PEAKTUBOB).

MououHokucinoe u couproBoe Opoxenue. PortoTpodHble U XeMOTpo(dHbIE OakTepuu.
Kunernueckoe omnucanue Imporecca pocTa MHUKPOOPIaHM3MOB. OKCHOHEHIMAIbHAs MOJENb pPOCTa.
Kuneruka rubenu wmukpoopranuzmoB. JlaGoparopuas pabora «[IpuroToBneHue NpPUKUIHEHHBIX
MpernapaToB MOJOYHOKHUCIIBIX OaKTEepHil».

[TaTorennsie 6akTepun. YyMHas nmajaoyka U 4epHasi CMEpTh, OOTYIIN3M, CTOJIOHSK, TyOepKyJes.
Hcropust 60ps0bI ¢ OakTepuanbHbIME HHPEKIUIMH. JlabopaTtopHas paboTa

«[ToceB cmbiBa ¢ pyk Ha yamku [lerpu». JlabopaTopHas pabota «BbiaeneHue 4ucToi KylbTyphl
Oaktepuii. Meton pasBeneHuil. Merton  ucTomiaromiero mrpuxa». JlabopatopHas — paboTta
«Mopdomnorudeckasi XapaKTepUCTHKa BBIACIEHHOM YUCTON KYJIbTYpPhI: XapaKTEpUCTHUKA KOJIOHUH, opMa
OaKTepuil, THI KIETOUHOU CTEHKMY.

BoiiHa GeckOHEYHOCTU: aHTUOMOTHKHU NMPOTUB OakTepuidl. MexaHn3Mbl 1eHCTBUHA aHTUOMOTHKOB.
MexkieTounass KoMMyHHUKalus Oaktepuil. HyBcTBO KBopyMa. JlaboparopHas pabota «CpaBHEHHE pocTa
MHUKPOOPraHW3MOB Ha darike 0e3 u ¢ jo0aBieHuss aHTUOMOTHKOB» MccnenoBarenbckas padora «Ilouck
MHUKPOOPraHU3MOB 00J1aIaI0IINX aHTAarOHUCTUYECKON aKTUBHOCTBION.

[Ipumenenne Oakrepuil uyeroBekoM. KuHeTnyeckoe omnucaHue OHMOCHHTE3a MPOAYKTOB
MUKpOOpranm3mMamu. bakTepuu, KOTOpble MOTYT pas3naraTh IIacTHK. lccrnemoBaTenbckas paboTa
«BpleneHrne MOJIOYHOKUCIIBIX OaKTepUid, HCCIeIOBAHNE UX aKTUBHOCTHY.

MUKpOOpraHu3Mel B arpoOMOTEXHOJIOTHH. VICKyCCTBEHHBIE — acCOIMAaLMM  PACTeHUH ¢
MUKpoopranusMamu. MccnenoBarensckas padoTta «Boiaenenne GakTepuil MoIe3HbIX A7l paCTEHUI.



3. Dykapuornueckue OpPraHu3Mbl B OMOTEXHOJIOTHH (njecHeBBIe TPUOHIL,
APOAKKU, BOAOPoOcan) (6 yacoB)

[TnecHeBbIe TPUOBI MPOAYLIEHTHI OMOJIOTMYECKH aKTUBHBIX BEIIECTB.

OOmiasi xapakTepUCTHKA APOXOIKEH CaxapoOMUIETOB. VICTOpUs WCIONB30BaHUS JAPOXKKEH B
TPaIUIIMOHHON OMOTEXHOJIOTUH. TEeXHOIOTHH BUHOIENUS U XJIeOOTeUeHHs, CTIeHHaTN3UPOBAHHBIE PACHI
npoxokerd. MerabonmaMm japosxokeit. Peaknmsi ciuproBoro Opoxenwus. JlabopatopHast padora «Ilojacuer
KIIETOK Jipoxokel B kamepe ['opsieBa». Jlabopatopnas pabota «OOHapyXeHHE MPOIYKTOB CIUPTOBOTO
OpOJKEHUsI: STHJIOBOTO CIIUPTA M YIIIEKUCIOTO ra3ay. [lonyueHre BTOPUYHBIX META00JIUTOB B JAPOATKAX.
JIpOsxKH Kak MPOAYIEHTHI OnoTorHB. [lomydenune meneBsix OETKOB B IPOXKIKaX.

OCOOEHHOCTH BEreTaTUBHOTO U TOJIOBOTO Pa3MHOXKEHUS y APOKIKEH, 3HAUCHNE U3YyICHUSI MUTO32
Y IUTOKWHE3a TSI ONTHMH3ALWU TPOLECCOB KYJIbTHBHPOBAHUS JPOMOKEBBIX IMITAMMOB, NMOHUMAaHUS
NPUYMH TATOTEHHOCTH JPOXKeH M TPHUOOB, MOMCKA MHINEHEW (QYHTUIUAOB M pa3pabOTKH HOBBIX
JIeKapCTBEHHBIX IMpernaparoB. JlabopaTopHas padota «HabmroneHne pa3MHOKEHUS IPOAOIKEBBIX KIETOKY.
[IpakTnueckas padota «Ilonydyenue TBopora u kerpa Ha OCHOBE MOJIOYHOKHCIIBIX OaKTEpHIi».
[MpakTtudeckas padota «OCHOBHBIE BU/IBI KBAaca M UX XapaKTEPHCTUKA»

«/lpo’xKM W MOJIOYHOKHCIBIE OaKTepWH, TpPHMEHSEMbIe Ui TPOW3BOJACTBA  KBacay.
[IpakTnueckas pabora «CpaBHUTENbHBIN aHaAIW3 Pa3BUTHS JAPOXKEH B a’pOoOHBIX U aHAaIPOOHBIX
YCHOBHUSIXY. [Ipaktuueckass  pabora «MeToapl  OLEHKH  CBOMCTB XJIEOOTIEKAPHBIX IPONKEH.
OcoOeHHOCTH TIPUMEHEHHUsI TIPEeCCOBAaHHBIX, CYNICHBIX W MHCTAHTHBIX ApOXOKei». MccrmemoBaTenmbekast
paborta «BnusiHue PU3NKO-XUMUYECKUX (DAKTOPOB HA KAYECTBO OMOTEXHOJIOTHYECKON MPOIYyKIIUK (KBac,
kedup, coip, X1ed u ap.)».

Bonopocnmu  —  mepcrnekTuBHBIE  OOBEKT JUIs  NPOU3BOJACTBA Oelka U YIJIEBOJIOB.
buoTtexHonornueckne MeTOAbl OYMCTKH TBEPIBIX, JKHAKHUX OTXOJOB M Ta3000pa3HbIX OTXOJOB
npou3BoicTB. CTouHble BOABI. CXeMbI OUYUCTKU. BHOQUIBTpPHI, a3pOTEHKH, METaHTEHKH, OKCUTEHKH.
AKTUBHBIN WJI M BXOJSILIUE B HEr0 MUKpOOpraHu3msl. Mcnonap3oBanue BOJOPOCIE B OUUCTKE CTOYHBIX
BoJ. MccnenoBarenbekas paboTa

«Bnmusiaue ¢puszuko-xuMudeckux Gakropos Ha poct Bogopociau (Chlorella vulgaris)y.

4. Hacaencreennas uaopmanus (4 yaca)

HacneactBeHHOCTh M1 M3MEHYMBOCTh — OCHOBHBIE CBOMCTBA JKHUBBIX OPraHU3MOB. MI3MEHUNBOCTS.
Buner uzmenunBoctb. [lpaktuyeckas pabota «MoauduKamoHHas U3MEHUYMBOCTH (JHCThS, HTOJIKU C
OJIHOTO JIEpeBa)».

I'en — MarepuanbHBIil HOCUTENIh HACIIEICTBEHHOCTH U U3MEHYMBOCTH. HyKIIEMHOBBIE KHUCIIOTHI.
Jlokanuzauus reHernyeckoro marepuana B kietke. Jlenenue kierok. Pemnukamus JIHK. OcHoBHas
norMa MoJiekynsipHoi ouonoruu. Tpanckpunuus. Tpancnsuus. Myranuu. [Ipaktudeckas padora «l'eH —
MHCTPYKIUS 1O cOOpKe KIeTKu (Ha Oucepe wiu KOHCTpykTope)». [Ipaktudeckas pabora «Myramus Ha
OyrepOpone (nr000# 00BEKT M3 Mpeablaylield paboThl, Te HW3MEHEHHWE HHCTPYKLUUU TPUBEIET K
M3MEHEHUIO BHEIITHETO BUAA 00BEKTa).

5. BupycoJorus. (3 yaca)

[TonoxeHne BHPYCOB B CHCTEME OpraHmdeckoro mupa. CTpyKTypa M XUMHYECKHH COCTaB
BupycoB. Kmaccudukanus Bupycos. Penponykius Bupycos. IIpocMoTp nokymeHTanbHOrO (uiabma o
BHpYCaXx.

Bupycsl - B0o30Oyaurenn MHQEKIMOHHBIX Ooje3Heil. OHkoBUpYcHl. baktepmodaru: crpoenue,
cBoiicTBa, mpuMeHeHue. [Ipaktuueckas pabota. «Meton pazsenenuit» [Ipakruyeckas padoTa.
«TutpoBanue 6akTeprodarony.

buonorudeckune MeTo161 0OpLOBI C BUPYCAMH.

6. Tennas nHKeHepusi U OMOTEXHOJOTHH. (4 Yaca)



OcHoBbl TeHHON uHXeHepuu. Bekrtopa. Crneunduueckue depmentsl Oaktepuil. IlpakThueckas
paboTa «DHIOHYKIIEa3bl PeCTPUKINH (paboTa ¢ HyKJICOTHIHBIMU MOCICIOBATEIILHOCTSIME Ha Oymare)y.

buotexHonornn mnpoAyKHIMH OETKOB B OaKTEpHAJBHBIX KyJIbTypaX. JlOCTHXKEHHS TEeHHOU
WH)KEHEPUU ¥ OMOTEXHOJIOT HH.

CRISPR/Cas — cucrema ananTUBHOTO HMMMYHUTETa OaKTepwii M apxeu.

[TpakTiaeckas padora «['ennbie HOkHUIBI - CRISPR/Cas (MmonenmupoBanune Ha Oymare)» ['MO.
Mertopl nonyuenuss 'MO. Urpa-auckyccust «Boiurpaii rpant Ha cozganue I'MO»y.

7. BHOTEXHOJIOTMH B ’KMBOTHOBOJACTBe (4 yaca)

JlomecTUKaMsi OCHOBHBIC JIOMAllHUE > KMBOTHBIC, COBPEMEHHBIC JKCICPUMEHTaxX IO
JOMECTUKAIIMH KUBOTHBIX (JINCUIIA, HOPKA U JIP. — SKCIIEPUMEHTHI HAyYHOU IITKOJIBI akajieMuka bernsieBa).
Huckycens «Jlomectukanusi, Bce I PAaCTCHUS W JKUBOTHBIC, KOTOPHIE XHUBYT PSIOM C YEJIOBEKOM UM
0JIOMAITHUBAIOTCS? MOKHO JIM CUMTATh TapaKaHa 0JIOMAITHEHHBIM KUBOTHBIM 7.

CoBpeMeHHBIE METOBI B )KHBOTHOBOJICTBE: TPAHCILIAHTAIINS SMOPHOHOB, XMMEPHBIC )KHUBOTHEIC,
kioHupoBanue. [IpakTudeckas pabora «MeTouka KIOHUpOBaHUS (MOIETMpOBaHUE HA Oymare).

OcHoBHBIE 00JIE3HH KHUBOTHBIX M POJIb MTATOTEHHBIX MUKPOOPTAaHU3MOB U TAPAa3UTOB B Pa3BUTHU
3a00JICBaHMI JIOMAITHUX JKUBOTHBIX W OCHOBHBIX Mepax OOphOBI ¢ HHMH; PpOJb TOJE3HBIX
MHUKPOCUMOWOHTOB B OpraHu3Me JKUBOTHBIX. [lomokuTenbHOe © TOOOYHOE (OTPUIIATENIBHOE)
BO3JICHCTBUU aHTHOMOTHKOB Ha OPTaHW3M B XOJ€ JICUCHHUS >KMBOTHBIX; IICJIM W 33Ja4d BETCPHHAPHUH.
buorexnonoruss kopmMoBBIX mpemnapaToB. Ilpaktuyeckas pabota «CocTaBieHHE paliOHA TTHTAHHS
KUBOTHOTO, pacyueT pacxoJoB Ha cojepxkaHue». MccnemoBaTenbckas pabora «OreHKa KayecTBa
MOJIOYHOM MPOTYKIIHI.

8. BuoTexHo10ruu B pacTeHHeBoACTBe (5 4acoB)

OcHoBHbIe MeTonabl cenekiuu. [ubpuauzanus. Dopmer oTO0pa. OCHOBHBIE HaIpPaBICHUS
CEJIEKIIMM: YIy4YlIeHHE YpOXKailHOCTH, YCTOWYMBOCTH K OHOTHYECKMM M aOHOTHYECKHM (akTopam.
[IpakTueckas pabota «BripamuBaeM ropox. Kak npoBecT ckpeluBaHue y ropoxay.

OcHOBHBIE OXObI CEJIEKIIMU U OMOTEXHOJIOTHH KYJIBTYPHBIX pacTenuil, [ ubpuauzanmus,

OTJaJIeHHas TUOpUAN3AIIHs, HCKYCCTBEHHBIN 0TOOp, reTepo3uc, TpanchopMalirs, MyTareHes,

reHeThu4yecKoe pegaktTupoBanue). Mcropus cenexkunu B Poccun u Mmupe, UCTOpHUS pa3BUTHUS

BAKHEUILNUX COPTOB KYJIBTYPHBIX PACTCHUH.

Kak uenoBek moxer MoauduuupoBath pacteHus? ['eHHas uHxkeHepus pacteHuil: Uto Takoe
reHeTUYeCKass HMH)KEeHepus pacTeHuil. TpaHcreHHble pacTeHus. Mertoabl mnonyudeHus. OOpasoBaHue
omyxoiel y pacreHuil. ArpobakrepuanbHas Tpanchopmauusa: Ti-masmuasl. [enst  T-JIHK.
MouekynapHO-TeHETHUEeCKHEe  MEXaHU3Mbl  TpaHchopmanuu. ['eHeTHyeckoe  pelakTUPOBAHHUE.
CoBpeMeHHbIE TMOAXOAbl M JOCTHKEHMSI T€HETUYECKOIO peJakThpoBaHusa pacTeHui. IIpaktuueckas
paborta «['eHOMHBIE HOKHUIBI (MonenupoBaHue padboTsl cuctembl CRISP-Cas). Ecte mu  ku3Hp B
npobupke? bHOTEeXHOIOTHS KyAbTYpHBIX PACTCHHIA.

UccnenoBatenbckast paboTta «BeipamuBaHue pacTeHHil B MpoOHpKe (MOXKHO BOCIOIB30BATHCS
pe3ynbTaTaMu MPEeAbIIYIIUX SKCIEPUMEHTOB MO COCTABIICHUIO MMUTATENIBHBIX PACTBOPOB JIJISl PACTEHUI )».



IIJTAHUPYEMBIE PE3YJIBTATHBI OCBOEHUsA KYPCA BHEYPOYHOM
JAEATEJIBHOCTH

3aHATHS B paMKax IMpOrpaMMbl HallpaBJIeHbl Ha o0OecledeHHE MAOCTHXKEHUS IKOJIbHUKAMU
CIIEIYIOIIUX JIMYHOCTHBIX, METANpeAMETHbIX U TPEIMETHBIX O00pa30BaTENbHBIX PE3YJIbTATOB.
JInuHOCTHBIE pPe3yIbTaThI:

B cghepe epasicoanckoco socnumanus: TOTOBHOCTb K KOHCTPYKTUBHON COBMECTHOM J€ATEILHOCTH
IIPY BBITIOJIHEHUU HCCIIEI0BAHUIN U MPOEKTOB, CTPEMJIEHUE K B3aMMOIIOHUMAaHUIO U B3aUMOTIOMOIIIH.

B cgpepe nampuomuueckozo socnumanus: OTHOUIEHHE K OMOJIOTHH KaK K BaXXHOM COCTaBIISAIOIIEH
KYJIbTYpbI, TOPIOCTh 32 BKJIaJ POCCUMCKUX U COBETCKMX YUEHBIX B Pa3BUTHE MUPOBON OHOJIOTHYECKOMN
HayKH.

B cgepe oyxosHno-npascmeenno2o 6ocnumanus: TOTOBHOCTb OLIEHUBAThH MOBEIEHUE U MTOCTYIKHU C
MO3UIMM HPABCTBEHHBIX HOPM M HOPM DJKOJIOTUYECKOM KyIbTYpbl; TOHMMaHHE 3HAYMMOCTH
HPABCTBEHHOI'O aCIeKTa ACSITeIbHOCTH YeJIOBEKa B MEAUIIMHE U OMOJIOTHH.

B cgepe scmemuueckoco 6ocnumawnus: TOHUMaHUE poiu Ouonoruu B (GOPMUPOBAHUU
ACTETUYECKOM KYIbTYPhl JTUUHOCTH.

B cghepe usuueckoco ocnumanus, hopmuposanus Kyremypvl 300po6vs U IMOUUOHANLHO2O
O11a20n0my4uUsA; OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO M YCTAHOBKA Ha 3JI0OPOBBIM 00pa3 KU3HU
(3m0poBO€ MHUTaHKE, COONIOICHUE TUTHEHUYECKUX MPABIII M HOPM, COaTaHCUPOBAHHBIA PEXKUM 3aHITHIMA
U OTIbIXa, peryispHas (u3nyeckas aKTUBHOCTb); OCO3HAHUE TMOCIEICTBUN U HEMPUATUE BPEIHBIX
MpHUBBIUEK (YOTpeOIeHHe alKOroJisi, HAPKOTUKOB, KypeHHe) U UHBIX (GopM Bpena st GU3UYECKOTO U
MICUXUYECKOTO 37I0POBBS; COONIOIEHWE MpPaBHJI OE30MACHOCTH, B TOM 4YHCIIE HABBIKM 0€30I1acHOTrO
MOBEACHUSA B MPHUPOAHON cpene; chOpMHUPOBAHHOCTh HaBbIKa pedUIeKCHH, YIpaBlIeHHE COOCTBEHHBIM
SMOILIMOHAJIBHBIM COCTOSTHUEM.

B cghepe mpyoosoco eocnumanus: akTUBHOE ydacTHE B PEIIEHUH NMPaKTHUECKUX 3aJau (B paMKax
CeMbM, IIKOJIbI, TOpoJa, Kpas) OHOJIOTHYECKOM M SKOJIOTMYECKON HamlpaBiICHHOCTH, HHTEpeCc K
MPAKTUYECKOMY U3Yy4EHHIO MPO(eccuil, CBA3aHHBIX ¢ OMOJIOTHEH.

B cghepe sxonocuueckozo éocnumanus: opueHTalus Ha IPUMEHEHNE OUOJIOTUYECKUX 3HAHUH IpU
peleHny 3agad B OOJIACTH OKpPY’KAaloIIeHW Cpelbl; OCO3HAHME HKOJOTMYECKUX NpobjeM U MmyTed ux
pELIEHN; TOTOBHOCTD K YYaCTHIO B IPAKTUUECKOMN AEATEIbHOCTU DKOJIOTMYECKON HAIIPaBJIEHHOCTH.

B cgepe nonumanus yennocmu HayyHoco nO3HAHUA: OPUEHTAIUS HA COBPEMEHHYIO CHUCTEMY
HAyYHBIX MPEICTaBICHUN 00 OCHOBHBIX OMOJIOTHUECKHX 3aKOHOMEPHOCTSAX, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOHOM M COLMATIBHOM CpeIoif; MOHMMaHue poir OMOJOrMYECKON HAyKu B (POPMUPOBAHMM HAYYHOTO
MHUPOBO33PEHUS; PAa3BUTUE HAYYHOH J10003HATENHHOCTH, HHTEpECa K OMOJIOTMYECKOW HayKe, HaBBIKOB
HCCIIEI0BATENIbCKON AESITEIbHOCTH.

B cipepe aoanmayuu k uzsmeHAOWUMCA YCI0BUAM COYUANLHOU U NPUPOOHOU Cpedbl. aleKBAaTHAS
OLICHKA U3MEHSIOUIUXCS YCIIOBUM; NMPUHATHE pElIeHUs (MHAUBUAYAIbHOE, B TPYMIE) B U3MEHSAIOIUXCA



YCIOBHUAX HAa OCHOBAaHMM aHAIM3a OMOJOTMYECKOH MH(OPMALUH; IJIAHUPOBAHUE JNENCTBUN B
HOBOM CHTYyallMd HA OCHOBAaHHU 3HAHUH OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeranpeaMeTHble pe3yabTaThbl:

B cpepe osnaoenus ynueepcanohvimu yueOHbIMU NO3HABAMENLHBIMU OCUICMEUAMU.

ba3oBble JIOrn4ecKue AeCTBUA:

. BBISBJIATH M XapaKTepU30BaTh CyIIECTBEHHBIC IPU3HAKN OUOJIOTUIECKAX 0OBEKTOB
(s1BEHMI);
. yCTaHABIIMBaTh CYIIECTBEHHBIH NpPU3HAK KIACCU(PUKAIMH OHOJOTUYECKUX OOBEKTOB

(sIBIIEHUH, TIPOLIECCOB), OCHOBAHMSI /1711 0000IICHUS M CPAaBHEHUS, KPUTEPHUH MPOBOANMOTO aHAJIN3A;

N C yu4€TOM TMPEUIOKEHHON OHOJIOTMUECKOW 3a7aud BBISBIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYUSl B paccMaTpUBaeMbIX (akTax M HaOMIOJEHUSX; Hpe/ylaraTb KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

o BBISIBIIATH Ae(PULIUTHI HHPOPMALIUY, JAHHBIX, HEOOXOAUMBIX Ul PEIIEHUs OCTaBIEHHOM
3a/1auM; BBIABIATH MPUYMHHO-CIEJCTBEHHBIE CBSI3U IPU HM3Yy4YEeHUM OHMOJIOTMYECKHX SBJIEHUH U
MIPOLIECCOB; JIeNaTh BBIBOJBI C HCIOJB30BAHUEM JAEIYKTHUBHBIX M HWHAYKTUBHBIX YMO3aKIIIOUEHUH,
YMO3aKJIIOYEHNUH 110 aHaJIOTUH, (OPMYITMPOBATH TUIIOTE3bI O B3AaUMOCBS3SX;

. CaMOCTOSITEIPHO  BBIOMpaTh CMOCOO pemieHus ydeOHOM  OMOJIOTMYECKOW 3ajadu
(cpaBHHUBaTh HECKOJbKO BapUaHTOB pEUICHHs, BbIOMpaTh HauOoJiee NOIXOIAMMA ¢  Yy4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBbie Hccnen0BaTENbCKUE ICHCTBUSA:

® HCII0JIB30BaTh BOIIPOCHI KaK I/ICCJ'IC,I[OBaTeJ'IBCKI/Iﬁ WHCTPYMCHT IIO3HAaHUA,

. (dbopMynHpOBaTh BOMPOCHL, (UKCHUPYIONIUE pa3pblB MEKIY pPEabHBIM M JKENATEIbHBIM
COCTOSIHUEM CHUTYAIHH, 00BEKTa, U CAMOCTOSITEIIbHO YCTaHABIMBATH UCKOMOE U JIAHHOE;

. (hopMUpPOBATh TMIOTE3Y 00 UCTUHHOCTH COOCTBEHHBIX CYXKICHUH, apIryMEHTUPOBATH CBOIO
MO3UIIMIO, MHCHUE;

. MPOBOJIUTh MO CaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY HAOIIOJICHHE, HECIIOKHBIH
OMOJIOTUYECKUN  DKCIIEPHUMEHT, HEOOJIBIIIOE HCCIICOBAaHUE IO YCTAHOBJICHHUIO OCOOEHHOCTEH
OMOJIOTHYECKOTO 00BeKTa (TIpoliecca) H3ydeHuUs,

. MPUYMHHO-CIICICTBEHHBIX CBSI3EH M 3aBUCUMOCTEH OMOJOIHYECKIX 0OBEKTOB MEIKIY
co0olii;

. OIICHUBATh HAa MPUMEHUMOCTh W JOCTOBEPHOCTh WH(POPMAIUIO, IMOJYYCHHYIO B XOJIE
HAOJIFOICHUS ¥ DKCIICPUMEHTA;

. CaMOCTOSATENIHO (hOpMYIHpOBaTh 0O00OIICHUS U BBIBOJBI [0 PE3yJIbTaTaM MPOBEIAEHHOTO
HaOIOICHUS, SKCIIEPUMEHTA, BIIaJIeTh HHCTPYMEHTAMU OIIEHKH JOCTOBEPHOCTH MOTYYEHHBIX BBIBOJOB U
0000I1IEeHMI;

. MIPOTHO3UPOBATh BO3MOXKHOE JaNbHEWIee Pa3BUTHE OHOJIOTUYECKUX MPOIECCOB M UX
MOCJICJICTBUSL B AHAJIOTHYHBIX WM CXOJHBIX CHUTYallUsSX, a TAaKKe BBIABUTaTh IMPEANOIOKEHHUS 00 uX
Pa3BUTHUH B HOBBIX YCIIOBUSAX M KOHTeKcTax. PaboTa ¢ nHdopmanmei:

. NPUMEHATh pa3IMYHbIE METOJbl, MHCTPYMEHTHl W 3alpoChl NpH IOHCKE U OTOOpe
Ouosornyeckoil MHGPOpPMALMU WIM JaHHBIX W3 MCTOYHHKOB C YYETOM TMpEUIOKEHHOM yueOHOH
OMOJIOTUYECKOH 3a/1a4H;

. BBIOMpATh, AaHAIU3UPOBATh, CUCTEMATHU3UPOBATh M WHTEPHPETHPOBATH OHOJOTHUYECKYIO
MHGOPMAIIMIO Pa3IMYHBIX BUAOB U (POPM IpeCTaBICHHUS;

. HaXOJUTh CXOJHBIE APTYMEHTHI (IIOATBEPHKAAIOIIME UM ONPOBEPraIOUINE OJHY U Ty XK€
U7ICI0, BEPCUIO) B PA3IMYHBIX HH(POPMAIIMOHHBIX HCTOUHUKAX;



. CaMOCTOSITEJIFHO BBIOMPATh ONTUMAIbHYIO (OpPMY NpeACTaBiIeHUs HHOOPMAIMH U
WUTIOCTPUPOBATh pEIIaeMbIe 3a/1a4d HECIOKHBIMH CXEMaMHM, JHarpaMMaMH, MHOW Tpaukoil M uX
KOMOHHALIUSIMU,

. OILICHUBATh HAAEKHOCTh OHOJOTHYECKOW HMH(OpMAIMM TO KPUTEPUSM, IPEIIIOKESHHBIM
y4UTENEM UM CHOPMYIUPOBAHHBIM CAMOCTOSTEIBHO;

. 3aIIOMHHATh M CUCTEMAaTH3UPOBATh OMOJIOTUYECKYI0 HHPOPMALIUIO.

B cepe osnaoenus ynueepcanoHoimu yueOHbIMU KOMMYHUKAMUBHBIMU OEUCMBUAMU

OouieHue:

. BOCIIPUHUMATh U (POPMYJIUPOBATH CYXK/IEHUS, BBIPAXKaTh IMOLIUU B MPOLIECCE BHIIIOJHEHUS
MPaKTUYECKUX U JTJAOOpaTOPHBIX padoT;

i BbIpa)KkaTh ce0s (CBOIO TOUKY 3p€HUS) B YCTHBIX U MMCbMEHHBIX TEKCTaX;

. pacrno3HaBaTh HeBepOaJbHbIE CpeACTBa OOIIEHUS, MOHMMATh 3HAYEHHE COLUAJIbHBIX
3HAKOB, 3HATh M PACIO3HABATh MPEANOCHUIKH KOH(QIMKTHBIX CHUTYallMd W CMSATYaTh KOH(MIMKTHI, BECTH
MIEPETOBOPHI;

. MMOHUMAaTh HAMEPEHHUs JPYTuX, MPOSBIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECEHUKY U B
KOPPEKTHOH (opMe GopMyIHpPOBaTH CBOM BO3PAKEHHUS;

. B XOJ€ Juajiora W/Wiu JTUCKYCCHU 3a7aBaThb BONPOCHI MO CYIIECTBY 00CyXaaeMoit
OMOJIOTMYEeCKOH TeMbl U BBICKAa3bIBaTh WJEH, HAIllEJIEHHbIE Ha pElIeHHE OMOJIOTHUYECKOW 3aladyu U
Mo yIepKaHne OJIarokKenaTeIbHOCTH OOIICHUS;

. COTIOCTABJISITh CBOM  CYXKICHHS c CYXKICHUSIMH JIPYTHX YYaCTHUKOB
Janora,

0oOHapyXMBaTh Pa3Iu4Ms U CXOJCTBO MO3UIUII;
. MyOIMYHO MIPE/ICTaBIATh PE3YybTaThl  BBHIIIOJIHEHHOTO OMOJIOTHYECKOT0
OTIbITa

(3KcTiepuMeHTa, UCCIeI0BaHus, IPOCKTA);

® CaMOCTOATCIBHO BBI6I/IpaTB (bOpMaT BBICTYIUICHUA C yLIéTOM 3ajlad IIpE3CHTAlUU H
0COOEHHOCTEH AyIUTOPUN W B COOTBCTCTBHU C HHM COCTABJIATH YCTHBIC W IMHMCBMCHHBLIC TCKCTHI C
HCII0JIb30BaAaHUEM HUIIIFOCTPATUBHBIX MaTCPpHAJIOB.

CoBMecTHas IeATEILHOCTh (COTDVHHI/I‘IGCTBO)Z

. MMOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW U WMHAWBHYaTbHON paboThI MpHU
pelIeHHd KOHKPETHON Ouojormdeckoi mpoOiemMbl, OOOCHOBBIBATh HEOOXOIMMOCTh MPUMEHEHHS
IPYNIOBHIX (POpM B3aUMOICHCTBUS IIPU PELLICHUU ITOCTaBICHHON yueOHO 3a1a4u;

. NPUHAMATH 1I€JIb COBMECTHOW JESTENbHOCTH, KOJUICKTHBHO CTPOHMTH ACHCTBHUS MO e
JTOCTHKCHUIO: PACIpPEessTh POJH, JOTOBAPUBATHCS, OOCYKAATh INPOLECC W PE3yabTaT COBMECTHOM
paloThI;

. yMeTh 0000maTh MHEHHS HECKOJBKHX JIIOJeH, MPOSBISATH TOTOBHOCTH PYKOBOIMTH,
BBITOJTHATH TIOPYYEHUS, IO TYNHATHCS;

. TUIAHUPOBATh OPraHMU3aLUI0 COBMECTHON pPabOTHI, OMpPEAENIATh CBOIO poOib (C yd4€Tom
NPEANOYTEHUI M BO3MOXKHOCTEH BCEX YYAaCTHHUKOB B3aMMOJICHCTBHS), PACHpeACisTh 3aadd MEXTy
YJIeHaMl KOMaHJbl, Y4acTBOBaTb B TPYNIIOBBIX (opmax padoThl (00CyXIeHHs, OOMEH MHEHUSIMHU,
MO3TOBBIC IITYPMBI U UHBIE);

® BBITIOJIHATE CBOIO 4YaCTh pa60TBI, AOCTUT'aTh KAYCCTBCHHOT'O PE3YyJibTaTa I10 CBOEMY
HaIlIpaBJICHUIO U KOOPAUHHUPOBATH CBOU JIENCTBHUS C APYTUMHU YJICHAMH KOMAHbI;

. OILICHUBATh KAYECTBO CBOETO BKJIAJa B OOLIHIA TPOIYKT IO KPUTEPHUSAM, CAMOCTOSITEIIHHO
c(OpPMYIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS; CPaBHHUBATh PE3YJIbTaThl C MCXOJHOM 3ajaueil u
BKJIJI KaXKJIOTO WIEHAa KOMAaHIbl B JIOCTM)KEHHE PE3YJIbTaTOB, PasleisiTh c(epy OTBETCTBEHHOCTH WU
IIPOSIBIIATH TOTOBHOCTBD K IIPEAOCTABICHUIO OTUYETA MEPE] TPYIIION;



. OBIAACTb  CHCTEMOM  YHUBEpPCAJIbHBIX KOMMYHUKATUBHBIX  JIEHCTBHMM, KOTOpas
oOecrieunBaeT c(OPMHUPOBAHHOCTH COITUAILHBIX HABBIKOB U AMOIIMOHAILHOTO HHTEJIEKTA IIKOJIBHUKOB.

B cepe osnaoenus ynueepcanohvimu yueOnbimu pe2yiamueHbMU OeUCmeUsMU:

Camoopranu3anus: BBISBIATH MPOOJIEMBI JJIS PEHICHUs B KU3HEHHBIX M YYEOHBIX CHUTYalUsX,

UCI0JIb3Ysl OMOJIOrMYeCKHUEe 3HAHUS,

. OpUEHTUPOBATbCA B PA3IMYHBIX [OAXOJAaX NPUHATUS pelIeHUH (MHIAUBUAYaAJIbHOE,
MIPUHATHE PEIICHUs B TPyIIe, IPUHITHE PELLIEHUI IPyNIoii);

. CaMOCTOSITEJIBHO COCTaBJIATh AJTOPUTM pELIEHUs 3ajauu (WIM €ero 4acTb), BbHIOMpaTh
coco0 pemieHus yueOHOH OMOJIOTHYECKOH 3a7a4d ¢ Yy4ETOM HMMEIOUIMXCS PEeCypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh MpelaracéMble BAPUAHThI PELICHUN;

. COCTaBIIATh IUIAH JEHCTBUM (TUIaH peanu3aluy HAaMEUYEHHOro ajropuTMa pelleHus),
KOPPEKTUPOBAaTh MPEUIOKEHHBIH aIrOpUTM C Y4ETOM IIOJIyUYEHHs HOBBIX OHMOJIOIMUYECKHUX 3HAaHUU 00
M3y4aeMOM OHOJIOrM4eCKOM OOBEKTE;

o JieNnaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 3 PEIICHHUE.

CaMOKOHTPOJIb (pedaekcus):

. BIIQJIETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBALIUU U PEIICKCHU;

® AaBaTbhb aICKBATHYIO OICHKY CUTyalluu U Mpe€ajaraTsb jiaH eé U3MCHCHHA,

* YUYUTBIBATh KOHTEKCT W IPEABUAECTH TPYAHOCTH, KOTOPBIE MOTIYT BO3HHUKHYTH IIPU
pelieHny yueOHOM OMOJIOrMYecKol 3aauu, alanTUPOBATh PEICHUE K MEHSIIOIIUMCS 00CTOSATEIbCTBAM;

. OOBSACHATH MPUYMHBI JOCTHKEHUS (HEAOCTH)KEHHUS) pPEe3yabTaTOB AESATEIbHOCTH, NaBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY, YMETh HAXOJUTH MO3UTHUBHOE B MIPOU3OIIEIIECH CUTYyallUN;

. BHOCUTbH KOPPEKTUBBI B JESITEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBHCTB, U3MEHHUBIIUXCS
CUTYaIiH, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEI;

. OIICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIU U YCIOBUSIM. DMOIMOHATbHBIA MHTEIICKT:

. pa3nuyath, Ha3bIBaTh U YIPABISATh COOCTBEHHBIMU IMOLUSIMU U SMOLUSMU JAPYTHX;

. BBISIBIISITH M aHAJIM3UPOBATH IPUYUHBI YMOLIUA;

. CTaBUTHL ce0s Ha MECTO APYroro 4ejoBeKa, MOHMMATh MOTUBBLI M HaMepeHus apyroro; [

PEryIupoBaTh CIOCOO BBIPAKEHUS SMOLIMIA.

. [IpunsaTue cedst u APyrux;

. OCO3HAHHO OTHOCHUTHCS K JPYrOMY YeJIOBEKY, €r0 MHEHUIO;

. IIpU3HABATh CBOE MPABO HA OLIMOKY U TAKOE K€ IPaBO JIPyroro;

. OTKPBITOCTb ce0e U IPyruMm;

. OCO3HABATh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

. OBJIAZIETh CHUCTEMOM YHUBEPCAJIbHBIX YUEOHBIX PpEryIATUBHBIX JCUCTBUH, KOTOpas

obecrieunBaeT (pOPMHPOBAHHE CMBICIOBBIX YCTAaHOBOK JIMYHOCTU (BHYTPEHHSSA IMO3UIIUS JMYHOCTH), H

YKU3HEHHBIX HABBIKOB TUYHOCTH (yIpaBiIeHUs OO0, CAaMOTUCIUILTUHBI, YCTOMYHUBOTO TIOBEICHUS).
IIpenmeTHbie pe3yJjbTaTbl OCBOEHHUS MPOrpaMMbl B ToO3HaBaTenbHOUW (MHTEIUIEKTYyallbHOMN)

cdepe:

- mnpuoOpeTeHHe OMbITa HCIOJBb30BAHUS METOJIOB OHOJIOTMYECKON HAayKu C LeJIbl0 HU3y4eHUs

OMOJIOTHYECKUX OOBEKTOB, SIBJICHUW WM TPOIIECCOB: HAOIIOACHUE, OMUCAHHE, MPOBEICHHE HECIOKHBIX

OMOJIOTHYECKUX OTBITOB M IKCIIEPUMEHTOB, B TOM YHCJIE C HCIOJIb30BAHHEM AHAJOTOBBIX M IU(PPOBBIX

OMOJIOTHYECKUX MPUOOPOB U HHCTPYMEHTOB;

- (opMupoBaHHE YMEHHS WHTETPUPOBATH OWMOJIOTUYECKUE 3HAHUS CO 3HAHHSMH M3 JIPYTUX Y4eOHBIX

npeaMeToB (U3UKU, XUMUH, TeoTpaduu, UCTOPUH, OOIIECTBO3HAHUS U T. II.);

- (hopMupOBaHKEe YMEHUN peliaTh yaeOHbIe 3a1a4i OMOJIOTUYECKOTO COJIEP>KaHUs, BBISBISATh TPHUUHHO-

CIIEICTBEHHBIC CBSI3H, IMPOBOIUTH KAUECTBEHHBIC W KOJMYECTBEHHBIC pPACUETHI, JIENAaTh BHIBOJIBI HA

OCHOBaHUH TIOJYYCHHBIX PE3YIbTATOB;



- ¢GopMHpOBaHHE YMEHHS IJIAHUPOBATh y4yeOHOE HCCIECIOBAaHME WM TMPOEKTHYIO paboTy C yd4erom
MOCTaBJICHHOM 1eTH: (opMyIHpoBaTh MpoOiIeMy, TUIIOTE3y U CTaBUTh 33Ja4dl UCCIICAOBAaHUs, BEIOUPAThH
a/IEKBaTHO IOCTAaBJICHHOM 11€JIM METO/Ibl, I€JIaTh BBIBOJIBI [10 PE3YJIbTaTaM MCCIEA0BAHUS WM POEKTHON
NESITENIbHOCTH;
- (opMupoBaHHE WHTEpeca K YriyOJICHHIO OMOJOTHYCCKMX 3HAHWH (TpeanpoduibHas MOArOTOBKA U
npodeccuoHallbHAsT OpPUCHTANMS) M BBIOOPY OHMOJOTMM Kak TMPOQIIBHOTO TMpEAMETa Ha CTYICHH
CpeIHETOo MOJIHOTO 00pa3oBaHus s Oyaymieit mpodeccnoHaIbHOM AeITeTbHOCTH, B 00JIACTH OMOJIOTHH,
MEUILNHBI, SKOJIOTUH, ICUX0JIOTUH, BETEPUHAPUH, CEITLCKOTO X031 CTBA;
- BJIaJICHHE HAaBBIKAaMH pabOTHI ¢ HHPOpPMALHEH €CTEeCTBEHHO-HAYIHOTO COJCPKAHMUs, IPEICTABICHHON B
pazHoii ¢opme (B BHUAEC TEKCTa, TaOJWYHBIX JAaHHBIX, CXEeM, TpaQUKOB, aUarpamm™m, MOJECIIEH,
1300paxeHuil), KpUTHYECKOT0 aHAJIN3a NH(POPMAIIMU U OLIEHKH €€ JOCTOBEPHOCTH;
- YMEHHE UHTETPUpPOBATh OMOJIOTMYECKHE 3HAHUS CO 3HAHUSIMU JAPYTUX yUEOHBIX MPEIMETOB; HHTEPEC K
yrayOneHnio OMOJIOrMYECKUX 3HAHUM M BBIOOPY OHMOJIOTMM Kak MPO(UIBLHOTO TNpeAMETa Ha YPOBHE
cpenHero oOmero oopasoBanus st Oyaymieil mpoPecCHOHATIBHON JeSTENHbHOCTH B 00JaCTH OMOJIOTHH,
MEHUINHBI, SKOJIOTUH, BETEPUHAPUH, CETTLCKOTO XO3SIMCTBa, MUIIEBON MPOMBIIUIEHHOCTH, MICUXOJIOTHH,
HCKYCCTBa, CIIOPTa - UMETh YETKHE MPEACTABICHHUS O MaTePUATHCTUYECKON CYIIHOCTH F€HOMOB >KHUBBIX
OpPraHU3MOB U PETYISALUIO X PabOTHI;
- 3HaHME OCHOBHBIX (PaKTOPOB OKPYXKAIOIIEH Cpenibl, BIUSIONMX Ha Pa3BUTHE U CYLIECTBOBAHHE KHUBBIX
OpraHM3MOB, aJjanTalui K (hakTopam OKpyXkaroliei cpepl;
- 3HaHHE OCHOBHBIX MOJIXOJI0B OMOTEXHOJIOTUH, UCTIOJIB30BaHUS €€ JOCTUKEHUM B COBPEMEHHOMN JKU3HU
4eJ0BeKa, 0COOCHHOCTH MCIIOJIb30BAHMSI JKUBBIX OPTaHU3MOB ISl TPOU3BOJICTBEHHBIX HYXK]I YEJIOBEKA;
- 3HAHUE OCHOBHBIX IMOJAXOJOB CENEKIMH U OMOTEXHOJOTMH KYIbTYPHBIX PACTEHHH, XapaKTepU30BaTh
TeHEeTUYECKH MOJU(HUIIMPOBAHHBIE PACTEHUS, ONEPUPOBATH MOHATUSAMHU, TUOPUIM3ALUS, OTIAJICHHAS
TUOpUIM3aIis, HMCKYCCTBEHHBIH OTOOp, TeTepo3uc, TpaHchopmalus, MyTareHe3, TEeHETHYECKOe
pEeIaKTUPOBAHHUE;
- MOHUMAaHHE MOJICKYJSIPHBIX MEXaHH3MOB pealu3allil HacJleICTBEHHOW HWHGOpManuu U yMEHUE
CBOOOJHO ONEpPUPOBATH OCHOBHBIMHU TIOHATUSIMU MOJICKYJIIPHON OHOJOTMM M €€ COBPEMEHHBIX
HaIpaBJICHUH — I'€HOMUKHU, METareHOMUKH, TPOTEOMHUKHU;
- 3HaHHE OCHOBHBIX 3a00JIEBaHUI YEJIOBEKa, MEXaHU3MOB UX Pa3BUTHUs, CIOCO0AX MX JUArHOCTUKU U
JICUCHUS;
- (opmupoBaHMEe yMEHHS HCIHOJB30BaTh MOHATHHHBIA anmapaT W CUMBOJMYECKUN SI3bIK T'€HETUKH,
rpaMOTHOE TMPUMEHEHHE HAy4YHBIX TEPMHMHOB, TMOHSATHH, TEOpHil, 3aKOHOB [Uii OOBSICHEHUS
HaO0JaeMbIX OMOJOTHYECKHX OOBEKTOB, SIBJICHUN U MPOIECCOB, MO3BOJIAIONINX 3AT0KHUTh (PYHAaMEHT
HAayYHOTO MHPOBO33PEHHUSI.

B nienHOCTHO-OpHEHTaIMOHHOM cdepe:
- 3HaHHe, YTO MPUMEHEHHE COBPEMEHHBIX TEXHOJOTHUH MOJEKYISIPHOW OMOJOTHH TMO3BOJISIET YCHEIIHO
pemiaTh Takve 371000/1HEBHBbIE MPOOJEMBbI, KaK OXpaHa OKpYyXKarolled cpelbl, COXpaHEHHE 3A0POBbS
YeJI0BEKA, KOHTPOJIb U BOCCTAHOBJIEHUE YKOCHCTEM.



Coaep:xanue nporpaMMmBel.

Ne Ha3Banue pa3zjiena, TeMbl KoaunuyecTBo yueOHbIX yacoB | DopMa KOHTPOJIsA
3aHATHSA
BCErO | TCOpHUS | NMpaKTUKa
1-2 Pazgen 1 «buotexnonorus» 2 1 1 OIIPOC, MPaKTUYECKas
pabota
3-8 Paznen 2 «MukpoOHOIOTHs»» 6 4 2 OTIpOC, TIPaKTHYECKast
pabora.
9-14 Paznen 3 «DykapuoTndeckue 6 4 2 OTIPOC, TPaKTHIECKast
OpraHu3Mbl B OMOTEXHOJIOT I pabora.
15-18 Paznen 4 «HacnencrBennast 4 2 2 OTIPOC, TPaKTUYECKas
uHbopmMaLus» paborTa.
19-21 Pazgen 5 «Bupycomnorus» 3 1 2 OTIPOC, IPaKTUYECKas
pabora.
22-25 Paznen 6 «I'ennas uH>xeHepus u 4 2 2 OTIPOC, IPaKTUYECKas
OMOTEXHOJIOT I pabora.
26-29 Paznen 7 «buotexHnonoruu B 4 2 2 OIIPOC, IPaKTUYECKAS
KUBOTHOBOJICTBEY pabora.
30-34 Paznen 8 «buotexHnonoruu B 5 3 2 OIIPOC, IPaKTUYECKas
pPacTEeHUEBOJICTBE» pabora.
Hroro 34 19 15




TEMATHYECKOE IINTAHUPOBAHHUE

8 kuacc. «buorexnonorus» (34 yaca)

7 Newn HaumenoBanue pa3aenoB U TeM KonuuectBo yacoB, | OnekrpoHnsie (iudposbie) | Popma mpoBeAcHUs
OTBOJMMBIX Ha O6pa3OBaTCJII)HI)I€ PeCypChI 3aHSTUN
OCBOCHHUE
Ka)JIOro pasjena
U TEMBI
1 2 3 4 5
Paznea 1 «buorexHogorus» 2 4.
1 Iloustue OMOTEXHOIOTHH. 3aueM dYeNoBEKY 1 Jlexnus
OMOTEXHOJIOTHH, B Y€M HX MPEUMYILECTBO IMepe]l XMMHUSCKUM https://www.youtube.co
cuaTe30oM. OcHOBHBIC OM000HEKTH broTexHOIOTHH. m/watch?v=S4SISLT2-g|
2 HccnenoBanne HOBBIX MCTOYHHUKOB CBHIPBS, pa3paboTKa HOBBIX 1 [IpaxTruaeckoe
MUTaTeIbHBIX  Cpel, B TOM YHWCJE BKIIOYAIOIINX 3aHATHE
OMOCTUMYINIATOPBl W JPYTHE DJJIEMEHTHl YIPABICHUS U https://www.youtube.co
ONTHMH3AIUHA TIPOIIECCOB omocuHTe3a.  MeTronbl m/watch?v=fHnRGIPPUt
OITUMU3AIINY UTATENBHBIX cpen. [IpakTraeckas padoTta w
«[Ipumepsr mpuMeHeHUsT OMONOTHYECKHX OOBEKTOB B TBOEH
KUZHI.
Pa3zgen 2 «MuxpoouoJiorus» 6 4.
3 [TonmokeHne MPOKapruOTOB B CHCTEME OPraHUIECKOTO MHPA. 1 Jlexmus
https://www.youtube.co
= m/watch?v=dLvDhyg1J5U
4 Crtpoenne OakTepraIbHON KIETKH. 1 CemuHap
5 Knaccudukarnus 6akrepuit. 1 https://www.youtube.co CemuHap
6 Mopdonorus 6akrepuii. [IpocTsie 1 COXKHBIE METOIBI 1 m/watch?v=003th-SGZxY | TIpakTHueckoe
OKpaIIrBaHU OaKTepwHii. JlabopaTtopuas pabora 3aHSATHE
«®DukcupoBaHHBIE Tpenapartbl  Oakrepuil. OmnpeneneHue
(opMBI  TIPEIUTOKEHHBIX  KYJIBTYp  MHKPOOPTaHHU3MOB,
WCIIONIB3YSI IPOCTON METOJ] OKPACKH.
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7 ®dusnonorus OaKTepUii: MUTaHKUE, ABIXaHUE, POCT H https://www.youtube.com/ | TIpaktudeckoe
pasmuoxenue. JlaboparopHas pabora watch?v=phok2003mb4 3aHATHE
«[ToceB cMbIBa ¢ pyk Ha 4yamku [lerpuy.
8 3HAKOMCTRBO C JIOMEHOM Apxen (3KCTpeMOQUILHOCTD, CemuHap
OCOOCHHOCTH CTPOCHUS KIIETKH).
Pa3znen 3 «JykapuoTuyeckue OpraHu3Mbl B OMOTEXHOJIOTHI» 6 4.
9 [TnecHeBble TPUOBI TPOJYIEHTH OHONOTUYECKH aKTHBHBIX Jlexuus
BeriecTB. O0IIas XapaKTEPUCTHKA IPONOIKEH CaxapOMHIIETOB https://www.youtube.co
' ’ m/watch?v=yCHXjaw_gRI
10 Hcropuss  ucnonb3oBaHus OXOKEM B TpaJWLIMOHHOMN CemuHa
p AP pasu https://www.youtube.co P
6I/IOTeXHOJ'IOI‘I/II/I. Texnonoruu BUHOACINA U XHeGOHe‘IeHI/IH,
. m/watch?v=c-SbNRho2p8
CHCLUATU3UPOBAHHBIC PACHI IPOXIKEH.
11 ;/[eTa6onH3M TIPOXOKEH. PeaKugsI CIIPTOBOTO 6po>1<eH21/i;r{). https://www.youtube.co [IpaxTruaeckoe
OJIYYEHUE BTOPUYHBIX METAOOJIMTOB B OXKKax. OXKKHU 3aHATUC
v P P m/watch?v=goQQPvx1imJ
KaKk MNpoaylieHThl  OuoromiuB. JlaboparopHas pabota 0
«O0HapyKeHre TPOTYKTOB CITUPTOBOTO =
https://www.youtube.co
OpOKEHUSI: STUIIOBOTO CITUPTA U YTIIEKHCIOTr0 ra3a.
m/watch?v=-etO4B20Hdc
12 [Tomyuenne neneBpIx 0enkoB B apokxkax. JlaboparopHas https://www.youtube.co [IpaxTraeckoe
pabora «Habmonenne pa3MHOXKEHHUS IPOXKIKEBBIX m/watch?v=y5mE76BSAY 3aHATHE
KJICTOKY. 0
13 OCOOEHHOCTH BETETAaTHBHOTO M TIOJOBOIO Pa3MHOMKEHHS Y Jlexmus

TIpOXOKeH, 3HAUYeHHWE W3Yy4YEeHHs] MHTO3a M LUTOKHWHE3a I
ONTHMH3ALUN TPOLECCOB KYJIbTUBHUPOBAHHUSA JPOKIKEBBIX
[ITAMMOB, TIOHMMaHHUS TNPUYHMH TATOICHHOCTH JAPOXIKEH |
rprOOB, TTOMCKA MUIIEHEW (YHTHIHMIOB M pa3pabOTKH HOBBIX
JIEKapCTBEHHBIX IPETapaToB.

https://www.youtube.co
m/watch?v=ftDeTJERCCQ
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14 Bomopocnu — mepcneKTUBHBIA OOBEKT Ui NpoM3BoACTBa |1 CemuHap
Ocnka M yriieBOAOB. BHOTEXHONOTHYECKUE METOMABI OYMCTKU
TBEPIBIX, JKUIKUX OTXOJOB M Ta3000pa3HbIX  OTXOJIOB https://www.youtube.co
npou3BoAcTB. CTouHble BOJBI. CXeMBbI OUMCTKH. BHOQUIBTPHI, m/watch?v=lpnN9aelAso
A’POTECHKU, MCTAHTEHKH, OKCUTCHKH.

Paznen 4 «Hacnencreennasi uHpopmanusa» 4 4.

15 HacnencrBeHHOCT, M HM3MEHUMBOCTL — OCHOBHBIE CBOMCTBA [IpakTrueckoe
JKUBBIX OPraHu3MoOB. I3MeHUMBOCTb. Buabl M3MEHYMBOCTH. https://www.youtube.co 3aHATHE
[IpakTuueckas pabora m/watch?v=1GOP f714q
«MouduKanuoHHas K3MEHYUBOCTH (JINCTHS, UTOJIKU C OTHOTO Y
JiepeBa)y.

16 I'en —MarepHalbHBII  HOCUTENb  HACIEACTBEHHOCTH U IIpakTrnueckoe

https://www.youtube.co
n3meHunBocTH. [IpakTidaeckas padora «l'eH — HHCTPYKIUS IO ) 3aHATHE
m/watch?v=j2B40xNggk
cOopKe KiIeTKu (Ha Oucepe WiId KOHCTPYKTOPE)». iy
17 H 1 https://www.youtube.co Jlexius
JICHHOBBIC  KHCIIOTHI. OKaJM3alus  TCHETHYECKOTO
YK . m/watch?v=Td15aK0w9u
Marepuana B KICTKE. M
18 Heneane xnerok. Pemmmkamms JIHK. OcHoBHas morma CemmuHap
N https://www.youtube.co
MonekynspHoi ononoruu. Tpanckpumius. TpaHCIsSIw.
m/watch?v=_6bkzHLI2T8
Myranuu.
Paznen 5 «Bupyconorus» 3 4.
19 Ilonoxxenue BUPYCOB B CHUCTEME OpPraHMYECKOro Mupa. Jlexmus
C py o P P https://www.youtube.co t
TPYKTypa M XUMHYECKHI COCTaB BUPYCOB. :
m/watch?v=zAkAXxYOj-A
Knaccudukarms Bupycos.

20 Penponykuus BHPYCOB. Bupychr - BO30yIUTENH https://www.youtube.co IIpakTrueckoe
nHpekunonHpIx Oonme3Her. OnkoBupychl. IlpakTndeckas m/watch?v=U56fudUhkZ 3aHIATHE
pabota «Meroxa pa3BeAeHUN». A

21 Bbakxrepuodaru: CTpPOEHHUE, CBOMCTBA, IIPUMEHEHUE. https://www.youtube.co [IpakTuueckoe
buonornueckue Meto 11 0OpHOBI ¢ BUpYCaMH. m/watch?v=6UZedPiM2u 3aHATHE

[Ipaktudeckas pabora «TutpoBanue 6akrepuodarosy.

S

Pazpnen 6 «I'enHasi nH:KeHepHUsi 1 OMOTEXHOJIOTUM» 4 4.
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22 . https://www.youtube.co | Jlekuus
OcHOBBI TeHHOM wuHxeHepuu. Bekrtopa. Cnenuduueckue
. m/watch?v=1yy7vmmxU
(hepMeHThI OakTepuii.
p0

23 Buorexnonorun mpomykuuu OenkoB B OaKTepUAIBHBIX [IpakTrueckoe
KynbTypax. [IpakTudeckas pabora https://www.youtube.co 3aHSTHC
«OHIOHYKJIea3bl pecTpUKIHHU (paboTa ¢ HyKICOTH THBIMH m/watch?v=NZISttMY as

MOCIIE0BATENLHOCTSMH Ha Oymare)».
24 JlocTikeHusT  TEHHOHM  WMHIXKEHEpHMM W OMOTEXHOJIOTHH. [IpakTuueckoe
CRISPR/Cas — cucrema afanTHBHOIO HIMMYHHUTETA 3aHSTHE
. . https://www.youtube.co
Oaktepuii u apxeid. [IpakTryeckas padora
m/watch?v=ZasGzKqwNrl
«["ennbie HOxHULBI - CRISPR/Cas (MoaenupoBaHue Ha
Oymare)».

25 https://www.youtube.co CemuHa

I'MO. Meroapt momyuenust ' MO. Urpa-auckyccusi: « Berurpait P
m/watch?v=L8YpIDZgS3

rpasT Ha co3nanne 'MOy. M

Pa3nen 7 «buoTexHo10ruM B ;KHBOTHOBOACTBE» 4 4.
1 JlomecTHKaIHs OCHOBHBIX JIOMAITHIX JKHUBOTHBIX; Jlexuus

https://www.youtube.co

COBPEMECHHBIE JKCIIEPUMEHTBI 10 JOMECTHKAIINN YKHBOTHBIX X

. m/watch?v=jW40Vv458d

(ucuna, HOpka W JIp. — OKCIEPUMEHTHI HAYYHOW IIKOJEI Y

akajeMuka bensepa). —

2 CoBpeMeHHBIE METONBI B JKMBOTHOBOJICTBE: TPAHCIUIAHTAIIUS [MpakTudeckoe
SMOPHOHOB, XHMEpHbIE  JKUBOTHBIC, KJIOHUPOBAHUE. https://www.youtube.co 3aHATHE
IIpakTrueckas pabora «Meroauka KJIOHUPOBaHHUS m/watch?v=9WRvnIEfSu4
(MomenmupoBaHue Ha Oymare).

3 OcHOBHBIC ~OOJIG3HU JKUBOTHBIX W POJb  TNAaTOTEHHBIX Cemunap

MHUKPOOPTraHM3MOB U MApa3suTOB B Pa3BUTUH 3a00JIE€BaHUM
JOMAIIHUX XMBOTHBIX M OCHOBHBIX Mepax OOpbObI ¢ HUMH;
POJIb MOJIE3HBIX MUKPOCUMONOHTOB B OPraHU3Me )KHBOTHBIX.

https://www.youtube.co
m/watch?v=0Ifg U5iaSk
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4 [MonoxkuTenpHOe ¥ MOOOYHOE (OTPUIIATEIIEHOE) BO3NCHCTBUM [MpakTuueckoe
AHTHOMOTHUKOB Ha OPTraHU3M B XOJIC JICUCHUS KUBOTHBIX; IICITH 3aHSATHC
https://www.youtube.co
U 3aJaud  BETCPUHAPUU.  DBHOTEXHOJIOrMsT  KOPMOBBIX
m/watch?v=eB8Bxv79kL
npernapaToB. [IpakTuueckass padora «CocraBieHHE pallMoHa
w
MUTaHMS )KUBOTHOTO, PacueT PacxoJlOB Ha COJICPIKAHUECH. =
Paznen 8 «buoTexHOI0rMN B pacTEHHEBOACTBE» 5 4.
1 OcHOBHBIE MeTObI cernekiuu. [ nopuausarus. ®opmMer oTOOpa. https://www.youtube.co [IpakTuueckoe
[IpakTuueckas pabora «BbIpaniBaeM ropox. m/watch?v=HhSY3caQX9 3aHITHE
Kak npoBecT CKpeluBaHUe y ropoxay. g
2 OCHOBHBIC HAIIPABJICHUS CEIEKIUU: YIyUIIeHHE YPOXKAHHOCTH, https://www.youtube.co [IpakTrueckoe
YCTOMYUBOCTH K OMOTHYECKUM U m/watch?v=Co 03if25w 3aHsTHEC
abuornueckuMm (Paxropam. [Ipakrtudeckass padora M
«I"eHOMHBIE HOXHUITHI (MOJEIUPOBAHUE PAOOTHI CUCTEMBI
CRISP-Cas).
3 OCHOBHBIE ITOJIXOJIbI CENECKIIMU U OMOTEXHOJIOTUU KyITbTYPHBIX Jlexuus
pactenuii, ['mOpuam3anus, OTHaJCHHAass TrHOpPUAX3AIKA, https://www.youtube.co
HCKYCCTBEHHBIH ~ 0oTOOp,  rerepo3uc,  TpaHchopmarus, m/watch?v=F8X5CInL2m
MyTareHes, FeHeTHYECKOEe PEIaKTHPOBAHNE). o
4 I'ernas wmKeHepus pacteHui: UTo Takoe TreHeTHdecKas CemmuHap
. https://www.youtube.co
WH)XEHepUusi pacTeHui. TpaHCreHHble pacTeHus. MeTobl
N N m/watch?v=bc-1 4ogdUc
nomy4dernwsi. OOpa3oBaHNE OMyXOJel y paCTeHUN.
5 Ecte 1m JKU3Hb B npodupke? buotexnomorus 1 https://www.youtube.com/ CemuHap

KYJBTYPHBIX PAaCTCHHH.

watch?v=F8X5CInL2mo

Bcero:

34 vy,
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