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IHHOACHUTEJBbHAA 3AIINCKA

AKTYyaJIbHOCTh M Ha3HavYeHHe mporpammbl. [Iporpamma paszpaboTaHa B COOTBETCTBUHU C
TpeboBanussMu DenepaabHOro0 TOCyIapCTBEHHOTO 00pa30BaTENBLHOTO CTaHAApTa OCHOBHOTO OOIIETO
o0Opa3oBaHMs, OPUCHTUPOBAaHA Ha OOECICYCHUE HWHIUBUIYATbHBIX MOTPEOHOCTEH OOydaromuXcs U
HarpaBjieHa Ha JIOCTHXKEHHUE TUTAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOTpaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHMs C y4eTOM BBIOOpa y4aCTHHKAMH OOpa30oBaTEIbHBIX OTHOIIECHUH KYypCOB BHEYPOUHOM
JEATEILHOCTH. DTO TO3BOJISET O0ECIEYUTh €IMHCTBO 00s3aTenbHbIX TpeOoBanuit ®I'OC Bo Bcem
MPOCTPAHCTBE MKOJILHOTO 00pa30BaHM: HE TOJBKO HA YPOKE, HO H 3a €T0 MpeaeamMu.

AKTYaJTbHOCTh peaJIM3aliy JAHHOH MPOrpaMMbI 00YCIIOBICHA cCaMOll OCOOCHHOCTHIO MPOCKTHO-
HCCIIEA0BATENIbCKON NIEATENbHOCTU. JTa JESITEIbHOCTh JICKUT B OCHOBE IO3HABATEIHLHOIO MHTEpeca
pebeHKka, SIBISIETCS 3aJI0TOM YMEHHUS IUIAaHUPOBATh JTHOOBIE NEHCTBUS U BAXKHBIM yCIOBHEM YCIEUTHOU
peanu3anuu  uac. JIroOble HW3MEHEHHS COBPEMEHHOro OOIIECTBa CBS3aHBI C IPOCKTAMHU H
UCCIIEIOBAaHUSIMH — B HayKe, TBOpYECTBE, OM3Hece, OOIeCTBEHHOW >XU3HH. [lo3TOMYy BakKHBIM
AJIEMEHTOM PAa3BUTHS JMYHOCTH OOyd4aromierocst siBisieTcss (OPMUPOBAHHE OCHOBHBIX HAaBBIKOB
MIPOEKTHO- UCCIIEIOBATEIHCKOM JCSITEIIbHOCTH.

[Iporpammoit mpeaycMOTpeHO POPMUPOBAHNE COBPEMEHHOTO TEOPETUUECKOTO YPOBHS 3HAHUH,
a TaKKe W MPAKTHYECKOTO OIbITa paboThl ¢ JIA0OPATOPHBIM 00OPYIOBAHHEM, OBJIAJICHHE MPUEMaMU
HCCIICIOBATEIILCKON  JICATEIIbHOCTA.  MeETOoAbl  OpraHM3ali  OOpa3oBaTSIIbHOH W HAYYHO-
HCCIEOBATENIbCKON  JIEATETbHOCTH  MpeaycMaTpuBaloT  (GOpPMHpPOBAHHE Yy  OOyYaroIIUXCs
HECTaHJAPTHOTO TBOPYECKOTO MBIIUICHUS, CBOOOJBI CaMOBBIPRKECHHS U HWHIAWUBUAYAIbHOCTH
CYXKJICHUU.

Jns  momHOro  y4yera  MOTPeOHOCTEH  yyammxcs B MpOrpaMMe  HCIOJb3yeTcs
nuddepeHIIMPOBAaHHBIA TOAX0MA, YTO CTUMYJIHPYET Y4Yallerocs K YBEIMYEHUIO MOTPEOHOCTH B
WHJIMBUIYAIbHOW, WHTEUIEKTYyaJlbHOW W TI03HABATEIbHON JIESITEIIbHOCTH W Pa3BUTHUIO HAy4YHO-
HCCTIeI0BaTENIbCKUX HAaBBIKOB. [Iporpamma cranet BOCTpeOOBaHHOM B NIEPBYIO OYEpEIh NIKOJIbHUKAMH,
KOTOpbIE HMMEIOT CTOMKHMW HMHTEPEC U COOTBETCTBYIOIIYIO MOTHMBAIIMIO K M3YYEHUIO MPEIMETOB
€CTECTBEHHO-HAYYHOTO I[MKJIa, ECTECTBEHHBIM HAyKaM U TEXHOJIOTHSIM.

B nozapocTkoBOM Bo3pacTe ydamiuecs NpOsBISIOT CBOIO 3aMHTEPECOBAHHOCTh B TOM WIJIM MHOMN
o0jacTu 3HAHUM, HAyYHOM HANpPaBIECHUU WIH TPO(ECCHOHATBHOW AedaTenbHOCTU. TakuMm oOpa3om
MPOUCXOIUT (OPMUPOBAHHE TMO3HABATENBHON U TPO(ECCHOHATBFHOM COCTABIAIOIIEH JTUYHOCTH,
MOMOTaeT ydJameMycsl B OIpeeleHn OyayIiero XH3HEHHOTo MyTH U B MPO(PECCHOHATBHOM BBIOOpE
MOoCJie OKOHYaHUS MKOJIbI. [10100HOTO po/ia 3anHTEPECOBAaHHOCTh CTUMYJIMPYET TTOCTOSTHHOE JKEJIaHWe
IIKOJIPHUKA K TIO3HAHUIO HOBOTO, PACIHIMPEHUIO W YIIYOJCHWIO COOTBETCTBYIOIIMX 3HAHHWH, H

MOJIYYEHUIO HOBBIX B TOM YHCJI€ MPaKTUYECKHX HABBIKOB, a TaK)K€ MOTHUBUPYET y4allerocs Ha
poOpUEHTAIIHIO.

[TporpamMMma HareneHa Ha TOMOIIb PEOCHKY B OCBOGHHUU OCHOB OPraHU3allid M OCYIIECTBIICHUS
COOCTBEHHOM MPOEKTHO-MCCIETOBATENHCKOMN NEITEIHOCTH, a TAK)KEe B IPHOOPETECHUH HEOOXOTUMOTO
ombITa A pabOThl HaJ WHAWBUAYAIBHBIM HCCIEIOBAaHWEM WIH MpoekToMm. [IporpamMmma momosker
IIKOJIBHUKY B OoJiee r1yO0OKOM M3ydYe€HUH MHTEPECYIOIIEH ero 00JIacTh €CTECTBEHHBIX HayK, a TAK)Ke B
MPUOOPETEHNH BaXXHBIX COIIMAIBHBIX HABBIKOB, HEOOXOIUMBIX ISl MPOAYKTHBHOW COIMATU3AINHA U
(dhopMHUpOBaHUS TPAKTAHCKOHN TO3UITUH:

— HaBbIKa CaMOCTOATEJIBHOIO PEIICHMS AKTYyaJIbHBIX MCCIIEIOBATEIbCKUX WM IPAKTHYECKUX
3aja4, BKJIOYAlONIero B ce0d yMeHHE BHUACTh M aHAIM3UPOBATh MNPOOJIEMbI, HYKIAIOLIUECS B
pElIeHNY, YMEHHE JETalbHO MpOpadaThiBaTh U PEATM30BBIBATH CIIOCOOBI PabOThI ¢ HUMH, YMEHHE
IUIAaHUPOBATh COOCTBEHHYIO PA0OTYy M CaMOCTOSITENIBHO KOHTPOJMPOBATH CBOE MPOJBHUIKEHHE K
KeIaeMoOMYy pe3yibTaTy;



— HaBBIKa T€HEPUPOBaHUSI U OPOPMIICHHS COOCTBEHHBIX HJIeH, 00JeUeHHS UX B YIOOHYIO IS
pacripoctpanerus Gopmy;

— - HaBBIKA YBO)XUTEJIBHOTO OTHOLICHUS K YY)KMM B3TJIaM M HesM, 0(pOpPMIICHHBIM B paboTax
JPYTUX JIO/IEH, IPYTUX aBTOPOB — BJIAJICIIBIICB HHTEIUICKTYAIbHOW COOCTBEHHOCTH;

— HaBBIKa NYOJMYHOTO BBICTYIUICHUS Tepea OONbLIOW ayauTopueil, apryMEeHTHPOBAHUS U
OTCTaMBaHUsl CBOCH TOUYKH 3PEHHUS, OTBETOB HA BONPOCHI CBEPCTHUKOB M B3POCIHBIX, YOCKICHHS
IPYTHUX B CBOEH IIPABOTE, IPOABMIKEHUS CBOMX UICH;

— HaBbIKa pabOTHI CO CIEMUATU3UPOBAHHBIMU KOMITBIOTEPHBIMH TPOTPaMMaMH, J1a00paTOPHBIM
000pyJI0BaHUEM, TEXHHYECKUMH YCTPOWCTBAMH, OMOIMOTEUHBIMA (POHIAMU U MHBIMH PECypCaMu, C
KOTOPBIMHM MOXKET OBITh CBSI3aHA IIPOEKTHO- MCCIIEA0BATENbCKAs 1€ATEIbHOCTD MIKOJbHUKA.

Kpome Toro, paboTa mkospHUKA HaJl IPOSKTOM HIIM HCCIEIOBaHUEM OyAeT CIOCOOCTBOBAThH M
Pa3BUTHIO €TI0 aJCKBaTHOW CAMOOLIEHKH.

BapuanTsl peanusanuu nporpaMmsl 1 GopMbl IPOBeICHHUS 3aHATHH.

Jlannast mporpaMMa paccyuTaHa Ha paboTy co IIKoJpHUKaMu 5-9 kiaccoB. Ilemarory BakHee
aKLEHTUPOBAaTh CBOE BHHMAaHUE HE CTOJIbKO Ha KauyecTBE pe3yJibTaTa MPOEKTa WU HCCIEIO0BaHMUS,
CKOJIBKO Ha TOM, YTOOBI y4aIHiics MoTy4al 3HaHUs B TOM YMCJIE U YePEe3 BBIINOJIHEHNE IPAKTHUECKOTO
3aJlaHus, JeJlal BBIBOJABl M YMO3AKJIIOUEHUSI HA OCHOBAHUM CBOETO MCCIIEA0BAHUSA, YUUJIICS CPAaBHUBATh
€ro pe3yjbTaTbl ¢ TEOPETUYECKMM MATEPUAIOM M HCCIECJOBAaHMSAMM JPYIMX LIKOJBHUKOB. Takum
00pa3oM, IIKOJIBHUK OCBOUT OCHOBBI IPOEKTHO-UCCIIEI0BATEIbCKONW NEATEIbHOCTH M NPUOOpPETET
HAaBBbIK KPUTHUYECKOTO OTHOILLIECHUS K MaTepHaly.

[Iporpamma pa3zbuta Ha MOIYJIHM, KOTOPbIE MOTYT OBITH WCIIOJB30BaHbBI JIMOO YaCTUYHO, JTUOO
MOJTHOCTBIO. Moaynb «MoJeKyIsipHble OCHOBBI CEJEKIMM» PAcCUUTaHbl Ha 68 4acoB U MOTYT OBITh
pean30BaHbl B TeUeHUH 2- X jeT (1o 34 yaca B roj) uiu B TeueHuu 1 roga (68 4acoB B rof).

B3aumocBsa3b ¢ nmporpammoii BocnuraHus. IIporpamma xKypca BHEYPOUYHOHR AEATENBHOCTH
pa3paboTaHa ¢ y4eTOM peKOMEHJaluil MpUMEpHON MPOrpaMMbl BOCIIUTAHHUS, YUUTHIBAET ICHXOJIOTO-
MeIarOrMYeckiue OCOOCHHOCTH JAaHHBIX BO3PACTHBIX KaTeropuidl. OTO MO3BOJISET HAa IpPaKTHKe
COEIMHUTH O0YYaIOUIYI0 U BOCIIUTATENIbHYIO AESITEIbHOCTD I1€Jarora, OpueHTUPOBATh €€ HE TOJIbKO Ha
MHTEJJIEKTYaJIbHOE, HO U HAa HPaBCTBEHHOE, COLIMAJIbHOE pa3BUTHE peOeHKa. DTO MPOSBIIAETCS:

— B IPUOPUTETC JIMYHOCTHLIX PC3YJIbTATOB pC€ain3allviui IMPOTrpaMMbI BHGypO‘IHOfI JCATCIBbHOCTH,
HameJuX CBOC OTPAKCHNUE U KOHKPCTU3AlUIO B HpHMCpHOfI nporpamMmMe BOCITUTAHUA,;

— B BO3MOXHOCTM  KOMIUIEKTOBAaHUS  Pa3HOBO3PACTHBIX  TIpynm A OpraHu3aluu
poOpHEHTAMOHHON AESITEeIbHOCTH IIKOJBbHUKOB, BOCIIUTATENbHOE 3HAUEHHE KOTOPHIX OTMEYaeTCs
B IPUMEPHOM MporpamMme BOCIIUTaHMS;

— B HHTCPAKTHBHBIX (I)opMax 3aHATHH IS IIKOJBHHKOB, O6€CH€1{I/IBaIOIJ_II/IX 6OJ'ILI_I_IYIO nx
BOBJICUCHHOCTbL B COBMCCTHYHKO C IICAAaroroM u APYIruUMH ACTbMHU JCATCIBHOCTHL U BO3MOXKXHOCTH
O6p8.30BaHI/I${ Ha €€ OCHOBC JICTCKO-B3POCJbIX OGHlHOCTCﬁ, KIIFOYCBOC 3HAYCHHUC KOTOPLIX IJIid
BOCIIMTAaHUA TOAYCPKHUBACTCA HpHMCpHOﬁ nporpaMMoﬁ BOCIIMTAaHUA.

Oco0eHHOCTH PadoThl YYHTeds MO MporpamMme. 3agada y4YuTeNs COCTOUT B TOM, YTOOBI
COIIPOBOXKIATh TMpolecc NpoPecCHOHATBLHOW OpPUEHTALMU MIKOJIbHHUKA, PAaCKpbIBas MOTEHIHANT
Ka)XJIOT0 4epe3 BOBJICUCHHE B MHOTOOOpPA3HYIO JESTEIbHOCTh, OPraHU30BAHHYIO B pa3HBIX (opMax.
[Ipu »TOM pe3ynbTaToM pPAaOOTHI YYMUTENs B TEPBYIO OYEpenb SBIAETCS JIMYHOCTHOE pa3BUTHE
yuanierocsi. JINUHOCTHBIX pe3y/bTaTOB YYHUTEIb MOXKET JIOCTHYb, YBJIEKas yYEHUKAa COBMECTHOM U
UHTEPECHOM MM OOOMM JEATeNbHOCTBIO, YCTAHAaBJIMBas BO BpEeMs 3aHATHH J0OpOKENaTeNIbHYIO,
NOJIEP>KUBAIOLIYI0 aTMOC(EPY, HAChIIAs 3aHATHS IEHHOCTHBIM COJIEPKaHUEM.

[IpumepHas cxema npoBEeAEHHUS 3aHATHII O TPOrpamMmme:

1. OGwbsacHeHuE TEOPETUYECKOTO MaTepPUaa 1o TEME.



2. TloaroToBKa K JKCINEPUMEHTAILHOMY 3aHATHIO, OOCYXKIEHHE OOBEKTOB I IPAKTUYECKOTO
3aHSTHSL.

3. HpOBeHGHI/Ie MMPAKTUYCCKOI'0 3aHATUA — OCHOBHAA 3aJlad4a OCBOCHUC MCETOHOJIOTHH JaHHOI'O
OKCIICPUMCEHTA.

4. IIo oxoHuYaHUM NpCaAJIOKUTE ACTAM, KOTOPBIC 3aMHTCPCCOBAIMCH JAaHHBIM JSKCIICPUMCHTOM,
Pa3BUTL €TI0 B I/ICCJ'IC,Z[OBaTeHBCKI/Iﬁ ITPOCKT. Z[J'IH 9TOT0 H€O6XO,I[I/IMO 06C}’I[I/ITB O6’L€KTBI, KOTOPBIC
YUCHHK 6yz[eT HCCIIEN0BATh, COCTaBUTh IlJIaH SKCIICPUMCHTA.

5. TloMo4b yHEHHKY IPOAHATN3MPOBATH PE3YILTATH KCIIEPUMEHTA.
OueHuTh pe3yapTaThl MPOEKTHO-UCCIIENOBATEIbCKON JEATENIBHOCTH ILKOJIBHUKOB MOKHO B
mporiecce 3aUThl UMH CBOMX Pa0dOT B paMKaXx MIKOJIBHOM HayYHO- MPAKTHUECKOW KOH(EPEHIIHH.

COJEPXXAHUE KYPCA BHEYPOUHOM JEATEJIBHOCTH

Monayab «MoJiekyJisipHble 0CHOBBI cesieknnn» 9 kiaacce (68 yaca)

1. Monexynapuaa 6uonozusa. (20 uacos)

OcHOBHBIE BEXHU Pa3BUTHSI MOJICKYJISIPHOI OMOJIOTHH.

HyxnennoBbie kucinoTel. OCHOBHBIE TPUHIUIIBI cTpoeHus. [IpakTuueckas padbora
«Boinenenne JIHK wu3 OGanana». Ilpaktuueckas pabora «Momens JIHK-opurammy». IlpakTudeckas
pabota «Onpenenenue kauectsa npemnaparoB JJHK ¢ momomisto cnexkrpodoTomerpuny» (pu HAIUYUU
o0opynoBaHus).

Marpuunsie cuHTe3bl. Pernkanus — OCHOBA KJIETOYHOTO JeieHus. [IpuHIUbl perrKaiui.
[TpakTnueckass pabora «PennukaruBHas MammuHa (Urpa-neMoHcTparusi)y. [lpaktuueckas paborta
«[1IP (Monmens ammnupukanus Ha Gymare)».

Mytauuu. Yrto Be3biBaeT u3MeHeHus B crpoennu JHK. IlpuHmuner penaparumu.

Tpanckpunius. [Ipaktuyeckas pabora «Cuna mpoMoTOpay.

['enernyeckuit kopn. Ilpaktuueckas pabota «PemieHue 3amady Ha TEHETUYECKUH KOI»
Tpancmsus. [Tpaktudeckas padora «DonauHT OEIKOBY.

Opranuzanus reHoma BUpycoB [IpoTHBOBUpPYCHBIE CpE/ICTBA, MEXAHU3MBI UX JICHCTBUSI.

Opranuzanusa renoma 6aktepuit AHTHOAKTepUaibHbIe MpenapaThl. MccnenoBarenbckas pabora
«PacripoctpaneHre aHTUOMOTUKOPE3UCTEHTHBIX OakTepuil» OpraHuszanuss TreHOMa  3SyKapuoT
I'enomHoe penaktupoBanue. [IpakTuueckas padota
«Pabota B coOBpeMeHHBIX TIeHeTHyeckux ©Oa3ax naHHbIX. IlpoBesenune In silico anamuza
ITOCJIEI0BATEIBHOCTEN TEHOBY.

2. Monexynapusie ocnoewi zenemuxu (20 uacos)

ITpenmer renetuku. KpaTtkas uCTOpHs pa3BUTHS IPEICTABICHMS O HACIEACTBEHHOCTH.

Ot reHa k npu3HaKy: Kak packpacuTh KoTa. YTo Takoe npusHak? IlyTe OoT reHa no mpusHaka.
Mytramuu. Annenu. ['eTepo3urotsl 1 roMO3UroTHl. JJOMUHAaHTHBIE M peLECCUBHbIE ayuienu. Ponesas
urpa «Amrenny. VccnenoBarenbckuii mpoekT MyTareHHbie (haKTOPHI.

['eHbl cTposT opraHu3M. BkiroueHue u BbIKIOUeHHE Oonblioro Habopa reHo. Kak kierku
MIOHUMAIOT, KaKHe TeHBI JOJDKHBI padoraTh. PoneBas urpa «Cyab0a kieTkny». ['eHbI-epexmouaTeny.
[IpakTnueckoe 3agaHue « AJITOPUTMBI Il KIIETOK.

JluckpeTHOE Hacae0BaHUE MPU3HAKOB. 3aKOHBI MEHIelIsl: OIMH T€H - OJIUH npu3Hak. Cxema
CKpeIMBaHUs. 3aKOH eMHO00pa3us THOPUI0B IepBOro nokoeHus. [Ipaktnyeckoe 3amanue
«EnnHo00Opasue mepBoro MOKOJEHUs». 3aKOH PACIICIICHUs MPU3HAKa BO BTOPOM TOKOJICHHUH.
[IpakTrueckoe 3amanne «PacmiensieHre BoO BTOPOM MOKOJIEHUW». McciaenoBaTenbCkuii MpOeKT
«3akoHnbl I'. MeHens B 9KCIIEpUMEHTEY.



3akoHbl MeHJiens: HeCKOJIbKO T€HOB - HECKOJBKO MPH3HAKOB. /[MTHOpHIHOE CKpeIIMBaHUE.
Heszasucumoe pacxoxieHue XPOMOCOM. [IpakTuueckoe 3aJaHue
«Pemerka Ileaneray. CiienieHHOE HaclIeAOBaHHUE.
B3aumoneiictBue reHoB. AjuienbHOe M HeawienbHoe. [IpakThueckoe 3aHsATHE
«BzaumoielicTBs TEHOB (MOICTMPOBAHUE CHHTE3a M TPAHCIIOPTA MUTMEHTA B KJIIETKY)» OnpenencHue

nona. [TonoBeie xpomocoMmel. Camilbl 1 caMKu. Brinsinue GpakTopoB okpykaromien CpelBbl.
XpoOMOCOMHOE ONpeIeTICHUE nona. [lomoBele  XpOMOCOMBI.
IIpakTnueckoe 3a/laHue «Hacnenosanue, CLICIUICHHOE C  IIOJIOMY. [Ipobnema

HOHOHHHTGHBHOﬁ X-XpOMOCOMBI Y KCHIIUH. TpequeTHme KOIIIKH.

3. Monexynsapuvie ocnosnt cenexyuu (28 uacos)

I'ensl B nonyssanusax: Benukoe paBHosecue. [lomynsanusa. YacToTsl BCTpE4aeMOCTH NIPU3HAKA U
ayens. YpaBHenue Xapau-BaiinOepra. [Ipaktuueckoe 3amanue «HacTtoTsl amiened, FeHOTHIIOB U
¢denotunoBy. MccnenoBaTenbCKuil NPOeKT « AHAIN3 T€HETUUECKON CTPYKTYpbI MONYJISIMU (Ha OCHOBE
3akoHa Xapau-Baitneepra)y.

[Tonmynsiuu MEHSIOTCS: YHUCIEHHOCTb, MHUIpalus M BbIOOp cympyra. PakTopbl, KOTOpPbIE
BBIBOJAT MONYJSALMIO M3 paBHOBecus Xapnau-BaiinOepra. YncnenHocts nomynsiuu. PoneBas urpa
«Oddext ocnoBarems». Ponesas urpa «3pdext OyrbutouHoro ropiasimkay. Jpeid renos. Myrammu.
Hecnyuaiinoe ckpemuBanue. M3onsanus.

[Tonmynauuy MeHSAIOTCA: eCTECTBEHHBbIM 0TOOp. MeXxaHu3M AEeHCTBUS €CTECTBEHHOTO OTOOpA.
JBwxymmii otoop. PoneBas urpa «EcrecTBeHHBINH 0TOOPY.

MopaudukamonHass U3MEHYUBOCTh. CTaTUCTHYECKHE OCOOCHHOCTH MOJU(PUKAIIMOHHON
n3MeHuuBocTH. MccnenoBarenbckue padoTel «MoaupukanMoHHasT W3MEHYMBOCTh pAaCTEHUH B
IpezeIIax Ballero MeCcTa KUTEIbCTBAY.

HacnenoBanue konuuecTBeHHBbIX npu3HakoB. KommyectBeHHble npusHaku. CpenoBas
M3MEHYMBOCTh Npu3Haka. Koadduuuent Hacnenyemoctu npusHaka. OtBer Ha oTOOp. Ilouck reHos
KOJIMYECTBEHHBIX INpHU3HAaKoB. OnHOHyKIeoTuaHble BapuaHThl TreHoB. JIHK-uun. IlomHoreHomHsIi
aHaJIN3 aCCOLMALNM.

«OMb» Hag reHoMoM. IloctrenomHas 3pa. O6paTHas reHeTrka. «OMUKCHBIE» HCCIIEIOBaHMUS.
[Tporeom, metabonom. [IpakTueckoe 3aganne «ArpOHOMBI».

JlomecTukanus M LEHTPbl T€HETHYecKoro pasHooOpasus. Iloucku pactenuit c
«XOPOITUMUY TIPU3HAKaMU I uyeioBeka. L{eHTprl reneTnueckoro paznooopaszusi. Hukomnait iBanoBuu
Bagunos. Cenexnust. KomOunanmonnas u rubpuanas cenekuus. ['ereposuc. IIpakTuueckoe 3anaHue
«l"omostornueckue psiabl HaCIEeACTBEHHON U3MEHYUBOCTI.

CoxpaHuTh U U3y4YUTh I'€Hbl, YTOOBI MEHATH Oyaymiee. Kak mpaBUIBHO XpaHUTh
rerbl. Koyulekuy reHeTnyeckux pecypcoB pacteHui. [IpakTukym /Uiy HcciaeoBaTeNIbCKUM MPOEKT
«MeTonibl KyNbTUBHPOBAHHUS In Vitro Ui COXpaHEHUS T€HETHMYECKHUX DPECYpCOB pacTeHM M s
YCKOPEHHOW CEJIEKLIUM.

I'eneTnyeckue LEHTPHI B HallleW cTpaHe. I'1e 3aHMMaroTCs TeHETUKON U TeHOMUKOM UL HYXK
CEJIBCKOT0 XO351CTBA.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
KYPCA BHEYPOUHOM JEATEJIbHOCTH

3aHATHS B paMKax NpOTpaMMbl HANpaBlIeHBI HA OO0ECIEUYCHHE OCTIIKEHUS IIKOIbHUKAMU
CIIEYIOIINX JIMYHOCTHBIX, METAMIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
JIMYHOCTHBIE Pe3yJIbTATHI:
B cghepe epadsicoanckozo 6ocnumamnusa: TOTOBHOCTh K KOHCTPYKTMBHOW COBMECTHOM



NESATEIIBHOCTH IIPU BBIOJIHEHUN MCCIENOBAHUN M IPOEKTOB, CTPEMJICHHE K B3aHMOIOHMMAHUIO U
B3aMMOIIOMOIILH.

B cgepe nampuomuueckoco 6ocnumanus OTHOLIEHWE K OHOJOTMM KaK K BaXHOH
COCTABJISIIOLIEH KYJIbTYpbI, TOPAOCTb 3a BKJIaJ POCCUNMCKUX U COBETCKUX YYEHBIX B Pa3BUTUE MUPOBOI
OMOJIOTNYECKO HayKH.

B cghepe Oyxoeno-npascmeennoco eocnumanus: TOTOBHOCTb OLIGHUBAaTh IIOBEACHUE U
IIOCTYIIKA C TIO3UMLMM HPABCTBEHHBIX HOPM M HOPM DJKOJIOTMYECKOM KYJIbTYpBl; ITOHUMaHHUE
3HaYMMOCTH HPAaBCTBEHHOTI'O ACIIEKTa JIEATEIbHOCTH YeJIOBEKa B MEAULIMHE U OMOJIOTHH.

B cgepe scmemuueckozo 6ocnumanus: TOHUMaHUE poid Ouojoruu B (POPMHUPOBAHUU
ICTETUYECKOMN KYIbTYpBl JUYHOCTH.

B copepe gusuueckozo socnumanus, ¢opmuposanus Kyabmypsl 300p06bs U IMOYUOHATLHO2O
Onazononyyus: OTBETCTBEHHOE OTHOLICHHWE K CBOEMY 3JI0POBBIO M YCTaHOBKA Ha 3I0pOBBIA 00pas3
KHU3HU (310pOBOE NUTAHUE, COOIIOACHNE TMTUEHUYECKUX MPaBUII U HOPM, cOalaHCUPOBAHHBINA PEKUM
3aHATUM W OTHbIXa, peryispHas (u3nyeckas aKTMBHOCTbB); OCO3HAHHUE IOCIEICTBUI M HEmpusiTHe
BpEIIHBIX MpPUBBIUEK (YMOTpeOJIEHUE alIKOroJis, HapKOTHKOB, KypeHHEe) M HUHBIX (GOopM Bpeda Uil
(U3MYECKOT0 U NCUXUYECKOT0 370pOBbs; COONIOEHNE MpaBuil 0€30MaCHOCTH, B TOM YHUCIIE HaBBIKH
0e30IacHOro MOBEJCHHs B MPUPOJHON cpelie; cOPMUPOBAHHOCTh HaBbIKA pe(eKCHH, yIpaBiIeHHUE
COOCTBEHHBIM IMOIIMOHAIBHBIM COCTOSTHUEM.

B cgpepe mpyooeoco eéocnumanus: aKTUBHOE y4acTHE B PEIICHUM INPAKTUYECKUX 3a1ad (B
paMKax CeMbH, IIKOJIbI, TOPOJa, Kpast) OMOJIOrHYECKON U SKOJIOTUIECKOM HAlpaBIEHHOCTH, HHTEPEC K
MIPaKTUYECKOMY U3yUYEHHIO PO eccHil, CBSI3aHHBIX C OMOJIOTHEN.

B cghepe sxonocuueckozo gocnumanus: OpUEHTALUs Ha TMPUMEHEHUE OMOJIOTMYECKUX 3HAHUHN
IIPU PELICHUH 3a/1a4 B 00JIaCTH OKPYXKAIOLIEH CpeJibl; 0CO3HAHHE HKOJOTMUYECKUX MPOoOJIeM U MyTel ux
pELIEHNsT; TOTOBHOCTD K YYaCTHIO B IIPAKTHUECKOH I€ATEIbHOCTH KOJOTNYECKON HAIIPABIEHHOCTH.

B cghepe nonumanusa yennocmu nayunoco nosnauus: OpUEHTALMsS HA COBPEMEHHYIO CHUCTEMY
HAy4YHBIX MPEJICTaBICHUI 00 OCHOBHBIX OMOJIOTMUECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBS3SIX YellOBEKa
C NOPUPOJHOW W COUMAIBHOWU CpEAOH;

MOHUMaHUE POJIKM OUONOTHYECKON Hayku B (OPMHUPOBAHWU HAYYHOTO MHUPOBO33PEHHUS; Pa3BUTHE
Hay4yHOW JHOO003HATENHHOCTH, WHTEpeca K OHONOTHYECKOW HayKe, HaBBIKOB HCCIIEAOBATEIbCKOM
JIeATEIILHOCTH.

B cgepe aoammayuu x uzmeHArOWUMCA YCIOBUAM COYUANLHOU U HPUPOOHOU CpPeobl.
aJIcKBaTHAsl OIICHKA HM3MEHSIOMIMXCS YCJIOBHUH; MPUHATHE pelieHus (MHIUBHUIYyAIbHOE, B TPYIIE) B
M3MEHSIIOIINUXCS YCIOBUSAX HAa OCHOBAaHWW aHaln3a OMOJOTHMYeCKOW WH(OpMAIUK; UIAHUPOBAHUE
JEeUCcTBUl B HOBOW  CHTYyallUd HA OCHOBAaHUM 3HAHHUI OMOIIOTUYECKUX 3aKOHOMEPHOCTEH.

MeranpeamMeTHbie pe3yJbTaThl:

B cgpepe osnadenus ynusepcanorvimu yueOHviMU NO3HABAMENTbHLIMU OCUCBUAMU.
ba3oBbIe norudyeckue JICHCTBUS:

® BLIBIATH U XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKN OMOIOTHUECKUX O0OBEKTOB (SIBICHUN);

® yCTaHaBJIMBaTh CyuICCTBCHHLIﬁ IIpHU3HAK KJIaCCI/I(bI/IKaI_[I/II/I OHOJIOTHYECKUX 00BEKTOB (HBHCHHﬁ,
HpOHeCCOB), OCHOBAaHUA OJId 0606IJ_ICHI/IH " CPABHCHUS, KPUTCPHUU ITPOBOAUMOI'0 aHAJIN34a,

® ¢ y4éTOM MpEATOkKEHHON OMOIOTHUECKOM 3a/1aui BBISIBIISATH 3aKOHOMEPHOCTH U IPOTUBOPEYHS
B paccMarpuBaeMbIX (akTax W HaONIOACHMAX; IMpelyiaraTb KPUTEPUU ISl BBISBICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

® BBIIBIATH JCPUUUTHI MHPOPMALMU, JAHHBIX, HEOOXOAUMBIX Ul PEIIEHUS IOCTABICHHOU
3a/1a4u;

® BBHIIBIISATH NPUYMHHO-CIICJCTBEHHBIE CBSA3M MPH HM3YYCHUU OHMOJIOTUYECKHX SIBICHUH U
IIPOLIECCOB;  JIeJaTh  BBIBOABI C  HCIOJB30BAHUEM JEAYKTMBHBIX W  HHIAYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUEeHUH 110 aHaIOTuH, (OPMYJIMPOBATH TUIIOTE3BI O B3aUMOCBSI3X;



CaMOCTOSTENILHO BBIOMPATh CIOCOO pElIeHHS y4eOHON OMOJIOTMYeCKO 3ajavd (CpaBHHBATh
HECKOJIbKO BapUAHTOB PEIICHHUS, BEIOUPATh HAaNOO0JIee TOAXOAIIHNA ¢ YYETOM CaMOCTOSATEIBHO
BBIJICTICHHBIX KPUTEPHUER).

bazoBrIe nccieI0BaTEIbLCKUE ACHCTBHUS:

HCII0JIb30BATh BOIIPOCHI KaK I/ICCJIGIIOBaTeJIBCKI/Iﬁ HUHCTPYMCHT IIO3HAHMUS,;

(dbopMyIMpoBaTh BOMPOCHL, (UKCHPYIOIIUE PA3PhIB MEXKIY PEATbHBIM U JKEIaTelbHBIM
COCTOSTHUEM CHUTYyaIllH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTAHABIMBATH HICKOMOE H JIAHHOE,

(dbopMHpOBaTh THUIIOTE3Y 00 HMCTUHHOCTH COOCTBEHHBIX CY)XKICHHH, apryMEHTHPOBATh CBOIO
IIO3ULIMI0, MHEHUE;

OPOBOAUTH IO CAMOCTOSATENBHO COCTaBICHHOMY IUIaHY HaOJIOAEHHE, HECIIOXKHBIH
OMOJIOTMYECKUI HKCIIEPUMEHT, HEOONBIIOE HCCIEAOBAaHNE II0 YCTAHOBJICHHIO OCOOEHHOCTEH
OMOJIOTNYECKOTO 00BeKTa (IIpolecca) U3y4eHus,

MIPUYMHHO-CJICICTBEHHBIX CBS3€H M 3aBUCUMOCTEH OMOJIOrHYECKHX 00BEKTOB MEXITY CO00ii;

OOCHUBATL Ha IMMPHUMCHHUMOCTL H OOCTOBCPHOCTDH I/IH(1)OpMaI_II/IIO, INOJIYYCHHYKO B XOHIC
Ha6J'II-OI[CHI/I$I H OKCIICPUMCHTA,

CaMOCTOSITENILHO (OPMYIHpPOBaTh OOOOIICHUST W BBIBOJBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIOICHNUS, SKCIICPUMEHTA, BJaJIeTh HHCTPYMEHTAMHU OICHKH JIOCTOBEPHOCTH IMOJYYCHHBIX
BBIBOJIOB Y 00OOILIEHNUIH;

MIPOrHO3MPOBaTh BO3MOXKHOE JalibHEHINEe pa3BUTHE OHOJIOTMYCCKUX MPOIECCOB U HX

MOCJICACTBUA B aHAJIOTMYHBIX WUJIM CXOAHBIX CUTyallUAX, a4 TAKIKC BbIABUI'ATb HPCAIIOJIOKCHUSA
00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

PabGora ¢ nadopmanueii:

MPUMEHSTh pa3IM4YHble METOJbl, HWHCTPYMEHThl M 3ampochl MpU TMOHCKE U OoTOOpe
O1oI0rn4eckoi MH(POPMALIUK WIIN TAHHBIX U3 UCTOYHUKOB C YYETOM IMPENIOKEHHON yueOHOMH
OM0JIOrnYecKoil 3a1auu;

BbIOMpaATh, AHAIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATh OHOJIOTHYECKYIO
MH(OPMALINIO Pa3INYHbIX BUJOB U (hOPM IMpeacTaBICHUS;

HaXO/UTh CXO/HBIE apryMEHTHI (ITOJITBEPKAAIOIIIE WU ONPOBEPraroliye OJIHYy U Ty K€ U0,
BEPCHUIO) B pa3IMYHBIX UH(OPMAIIMOHHBIX HCTOYHUKAX;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTUMalbHYIO (OpMy MpeAcTaBieHUus UHGPOpPMaLUUu U
WLTIOCTPUPOBATH pellaeMble 3a/1a4M HECIIO)KHBIMU CXEMaMH, AUarpaMMaMi, HHOHM rpadukoil u
UX KOMOMHAIMSMU;

OLIEHUBATh HAAEKHOCTh OWOJOTHYECKON MHGOpMAIMM 10 KPUTEPUSM, MPeII0KESHHBIM
YUUTEJIEM WU CPOPMYITUPOBAHHBIM CAMOCTOATEIBHO;

3allOMHHATh U CUCTEMATU3UPOBATH OMOJIOTUYECKYIO0 HH(POPMAITHIO.

B cghepe oenadenus yrueepcaibHbIMu YYEOHbIMU KOMMYHUKAMUBSHLIMU OelCmEUsIMU
OOuienue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKJIEHHs, BbIpakaTh SMOLIMU B IPOLECCE BBITOTHEHUS
MPAKTUYECKUX U Ja00paTOPHBIX paboT;

BBIpaXXaTh ce0s1 (CBOIO TOUKY 3PEHUS) B YCTHBIX U MTUCHbMEHHBIX TEKCTAX;

pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOILICHMS, IOHUMATh 3HAYCHHUE COIMAIIbHBIX 3HAKOB,
3HaTh U PaAcCIO3HABATh NPEANOCHUIKH KOH(QIMKTHBIX CUTYallMi M CMATr4aTh KOH(MIMKTHI, BECTH
MIEPErOBOPHI;

MOHUMATh HAaMEPEHHUS JPYTuX, MPOSBIATh YBOKUTEIHHOEC OTHOIICHHE K COOECeTHHKY M B
KOPPEeKTHOH Gopme (HopMyIHpPOBATH CBOU BO3PAKECHUS;

B XOJie Juajora W/WiaM JUCKYCCHH 3aJaBaTh BOMPOCHI IO CYIIECTBY 0OCYyXmaaeMoi
OHMOJIOTMYECKON TEMBI M BBICKA3bIBATh WJICH, HAIICJICHHBIC HA PEIICHUE OMOJIOTUYECKON 3a/1a4u



U TIoIepKaHue 0JIaroKenaTeIbHOCTH OOIICHHS;
COIIOCTABJIITH CBOHU Cy)KIIGHI/ISI C Cy)KZ[eHI/HIMI/I I[pyTI/IX yqaCTHHKOB Aauajiora, O6Hapy)KI/IBaTL
pa3auyus U CXOACTBO MO3UIIHIA;

HY6J'II/I‘1HO MMpEACTABIATE PE3YJIbTaTbl BBIIIOJIHEHHOI'O OMOJOrHYECKOI0 OIbITA (3KCHepI/IMeHTa,
HCCIICIOBaHUA, HpOCKTa);

CaMOCTOATCIIbHO BLI6I/IpaTB (1)OpMaT BBICTYIIJICHUA C y‘léTOM 3aa4 Mpe3CHTauunu U
0COOEHHOCTEH AyaAUTOPUH U B COOTBETCTBHUH C HUM COCTAaBJIATh YCTHBIC U IIMCBEMEHHBIC TCKCTEI
C UCIIOJIB30BAHUEM HUIUIIOCTPATHBHBIX MAaTCPUAJIOB.

CoBMecTHAs J€SITEILHOCTD (COTDVHHI/ILICCTBO)Z

MOHMMAaTh W HCHOJIB30BaTh NPEUMYIIECTBA KOMAHAHON M WHAWBUAYAIbHOH pabOTHI mpH
pelieHNH  KOHKPETHOW  OMOJIOTMYecKOoil  mpoOiieMbl, OOOCHOBBIBAaTh  HEOOXOAWMOCTH
NPUMEHEHHsST TPYNIOBBIX (OPM B3aWMOJICHCTBUS TPH PEIICHUH IIOCTABICHHON y4eOHOM
3a7a4u;

OPUHUMATh LEJIb COBMECTHOH JESTENbHOCTH, KOJUISKTHBHO CTPOUTH JCHCTBUS IO €&
IOCTHKEHUIO: PACHpENeNIATh POJIM, JIOTOBApUBAThCSA, OOCYXKIAaTh IPOIECC W Pe3yibTar
COBMECTHOH paboThI;

YMETH O606HIaTI) MHCHUA HECKOJIbBKHX HMHCﬁ, MMPOABJIATE TOTOBHOCTb PYKOBOIAWUTD, BBIIIOJIHATD
MOpYUYCHU, NOJYUHATHCA,

IUTAHUPOBATh OPTaHU3AlMI0 COBMECTHOH pabOThI, OIPENENATh CBOIO pPOJb (C  Y4ETOM
MPEANOYTEHUH U BO3MOXKHOCTEH BCEX YYAaCTHHUKOB B3aMMOJICUCTBHS), paCIpEeACiiaTh 3aJadu
MEXy WICHAMH KOMaH]Ibl, y4aCTBOBATh B IPYMIIOBBIX (GopMax paboTsl (00CyXIeHHs, 0OMEH
MHEHHSIMU, MO3TOBBIE IITYPMBI U HHBIE);

BBIIIOJIHATE CBOIO YacCTb pa6OTLI, AOCTUTaThb KAYCCTBCHHOT'O pE3yjibTaTa 110 CBOCMY
HaIpaBJICHHUIO U KOOPAUHHUPOBATH CBOU Ilel\/'ICTBI/If[ C IPpYIrMMHU YJICHAMHU KOMAaHbI;

OLICHMBAaTh KayeCTBO CBOET0 BKJIaJja B OOLIUI MPOAYKT IO KPUTEPHUSIM, CaMOCTOSITEIIBHO
c(OpMYyJIMPOBAHHBIM yYaCTHHUKAaMHU B3aUMOJCHCTBUS; CpPaBHUBATh PE3YyJIbTaThl C HCXOJHOU
3aaueil M BKJIQJ KaXJIOro 4YjieHa KOMaHJbl B JOCTHIKEHHE PE3yJbTaTOB, Pa3AEisATh cdepy
OTBETCTBEHHOCTH U MPOSBIIATh TOTOBHOCTH K MPEIOCTABICHUIO OTYETA MEpE IPYIIION;

OBJIAJIETh CUCTEMOW YHHMBEpPCAIbHBIX KOMMYHUKATHBHBIX JEHCTBHI, KOTOpas oOecreunmBaeT
c(OPMHUPOBAHHOCTH COLUAIBHBIX HABBIKOB M SMOIIMOHATIBHOI'O MHTEIJIEKTA IKOJIbHUKOB.

B cgepe osnadenus  ynusepcanvhvimu VUeOHbIMU — pe2YIAMUSHbIMU oeticmeusimu:

Camoopragu3anus:

BBIABIIATH HpO6HeMLI Jid pCIICHHUA B JKU3HCHHBIX U y"-IC6HLIX CUTyalludXx, HWCIIOJIb3YyA
OHOJIOTHYECKUE 3HaHMHA,

OpPUEHTUPOBATHCS B PA3JIMYHBIX MOAXO0JAX NPUHATHS PEUICHUH (MHIMBUIYyalbHOE, NMPHUHATHE
pelleHus B IrpyMIe, NPUHITHE PelIeHUi TPYIIoi);

CaMOCTOSITENIbHO COCTaBJISITh aJTOPUTM pEUIeHMs 3ajaud (UM €ro 4acTh), BBIOMpPATh CIoco0
pemieHust y4yeOHOW OMOJIOTHUECKOM 3a7a4u ¢ y4ETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh MpeJlaracMble BApUaHThI PELIECHUI;

COCTABIIATh IUIaH JEeWCTBUI (MJIaH peanu3aldyl HAMEUYEHHOTo ajropuTMa pelieHus),
KOPPEKTHPOBATh NPEAJIOKEHHBIH alrOpUTM C YYETOM TNOJTYYECHHS HOBBIX OHOIOTHYECKUX
3HaHUI 00 N3ydyaeMOM OHOJIOTHYECKOM OOBEKTE;

JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHHUE.

CaMOKOHTPOJIb (pediekcusd):

BJIA/IETh CIIOCO0AaMU CAMOKOHTPOJISI, CAMOMOTHBAIINH U peIeKCUu;

AaBaTbhb aACKBATHYIO OICHKY CUTYyallluu U IpeajiaraTth IjiaH eé HN3MCHCHHU,



® YUNUTHIBATh KOHTEKCT U MPEIBUJIIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTH MPH PELICHUU
yueOHOM OMOIOrnYecKoil 3a/1a4u, aJalTHPOBATh PEIICHNE K MEHSAIOIUMCS O0CTOSTEILCTBAM;

® OOBACHATH NIPUYUHBI JOCTHXKEHUSA (HEIOCTHXKEHUS) pPe3yNbTaTOB JesITeNIbHOCTH, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY, YMETh HaXOAUTh MTO3UTUBHOE B MIPOU3OLIEIIICH CUTYalINH;

® BHOCUTh KOPPEKTHBBI B JCSITEILHOCTh HAa OCHOBE HOBBIX OOCTOSATEIHCTB, W3MEHUBIIUXCS
CUTYaIuH, YCTAaHOBIICHHBIX OITMOOK, BO3HUKIIUX TPYIHOCTEH;

® OIICHHBATh COOTBETCTBHUE PE3YJIbTATA IIEIH U YCIIOBUSIM.
OMONHNOHAILHBIN HHTEIUIEKT:

® pa3nMyaTh, HA3bIBATh W YHPABIATH COOCTBEHHBIMH SMOLMSIMH W SMOLMSIMHU
APYTux;

® BBHISIBIIITH U AHAJTU3UPOBATH IPUYMHBI SIMOLIUH;

® CTaBUTH Ce0S HA MECTO APYroro 4ejoBeKa, MOHMMAaTh MOTHUBBI U HAMEPEHHS JPYroro;

®  peryJaMpoBaTh CIIOCOO BBIPAKECHUS IMOIIUH.

® [Ipunsrtue cebs U qPYyTHX;

® OCO3HaHHO OTHOCHUTHCS K APYrOMY YENIOBEKY, €r0 MHEHHIO;

® [IpU3HABATh CBOE MMPABO HA OIMIMOKY U TAKOE K€ MPaBO APYTOro;

® OTKpBITOCTH ce0e U IPYTUM;

® 0CO3HABaTh HEBO3MOKHOCTH KOHTPOJIMPOBATH BCE BOKPYT;

® OBJAJETh CUCTEMOW YHHMBEpPCAJIbHBIX YUYEOHBIX PpErYISTHBHBIX JACUCTBUH, KOTOpas
obecrieunBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPECHHSS ITO3UIUS
JUYHOCTH), W JKU3HEHHBIX HAaBBIKOB JIMYHOCTU (ympaBieHUs co00H, CaMOIUCIUILIMHBI,
YCTOMYMBOTO MTOBEACHHUS).

IIpeaMeTHble pe3yJbTaTbl OCBOCHHS TNporpamMmsl B
MO3HABATENbHON (MHTEIEKTYyalIbHOM) chepe:

— TMpUOOpETEeHHE OIbITa HCIOJIb30BAHMUSI METO/I0B OMOJIOIMYECKOW HAyKH C LENbI0 H3YyYeHUs
OMOJIOTHYECKUX O00BEKTOB, SBJICHUN U MPOLIECCOB: HAOIIOACHUE, ONMCAHUE, TPOBEIECHUE HECTOXKHBIX
OMOJOTUYECKHUX OIBITOB U SKCIEPUMEHTOB, B TOM YHCJIE C UCIOJIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX
OMOJIOTMUYECKUX MTPUOOPOB U HHCTPYMEHTOB;

— (opmupoBaHUE YMEHHS HMHTEIPUPOBATh OMOJIOTMYECKHE 3HAHUS CO 3HAHUSAMHU M3 JIPYIHX
yueOHBIX NpeaMeTOB ((HU3UKH, XUMHH, reorpaduu, UCTOPHH, OOLIECTBO3HAHUS U T. [1.);

- Q)OpMHpOBaHI/IC yMCHI/Iﬁ peuiaTb yLIC6HLIC 3agauu OHOJIOTHYECKOTO COACPIKaHUs, BBIABIIATH
MNPUYUHHO-CIICACTBCHHBIC CBA3H, MPOBOAWTH KAUYCCTBCHHBIC H KOJUYCCTBCHHBIC pPaCyYCThbl, OACJIATh
BBIBOJIbI HA OCHOBAHHWH ITOJTYYCHHBIX PE3YJIbTATOB,

— (opmupoBaHMe yMEHHUS IUIAHUPOBATH y4eOHOE HCCIIEOBAHME WM TPOEKTHYIO paboTy ¢
Y4eTOM MOCTaBIEHHOW 1enu: (OpMYyIUpOBaTh MPoOIeMy, TUTIOTE3y M CTABUTH 3aa4d UCCIEAOBAHNUS,
BBIOMPATh aJeKBAaTHO MOCTABJICHHOW II€TTM METOJbI, JCaTh BBIBOABI MO PE3yIbTaTaM HCCIEIOBAHUS
WJTU TIPOSKTHOU JIEeATETLHOCTH;

— ¢dopmupoBaHue uHTEpeca K YrayOJeHHIO OWONOTHYECKHMX 3HaHUU (mpennpoduiapHas
MOATOTOBKA W Mpo(eccoHambHass OPUEHTAIMS) U BEIOOPY OMOJIOTHH Kak MPOoQUIHLHOTO MpeaMeTa Ha
CTYTICHH CPETHETO MOJTHOTO 00pa30oBaHus s Oyayiel mpodecCuOHaIbHOM NeITeTbHOCTH, B 00J1acTH
OMOJIOTUH, MEAUIIMHBI, SKOJIOTHH, TICUXO0JIOTHH, BETEPHHAPHH, CETTLCKOTO X03HCTBA,

— BIAJCHHE HAaBBIKAMH pPa0OTBI C WHPOpPMANUEH eCTECTBEHHO-HAYYHOTO COJIEPIKAHHMS,
MIPEACTABICHHOM B pa3Hoil opMme (B BHUIIE TEKCTA, TAOJIMYHBIX JTaHHBIX, CXeM, TpaHUKOB, AHArpaMM,
MoJIeTiel, n300paXkeHuH ), KPUTHYECKOTO aHaJIM3a HH(OPMAIIMK U OLICHKH €€ JOCTOBEPHOCTH;

— YyMEHHME HMHTErpupOBaTh OMOJOTMYECKHE 3HAHUS CO 3HAHUAMU JPYTUX Y4YEOHBIX NPEAMETOB;



HMHTEpEC K YIriyOJeHUIO OMOJIOTMYECKUX 3HAHUHN U BHIOOPY OMOJIOTHH KaK MPOQUIHHOTO MIpeaAMETa Ha
YPOBHE CpeHero oomiero oopazoBanus JUisi Oyaymieid mpodecCHOHATBHON JIEATETHPHOCTH B 00JIACTH
GI/IOJ'IOI‘I/II/I, MCIUIIMHBI, 5KOJIOT'MH, BETCPpUHAPHUU, CCIILCKOI'O XO3HﬁCTBa, HI/IH_ICBOI?I MMPOMBIINIJICHHOCTH,
IMCHUXO0JIOTNHU, UCKYCCTBA, CIIOPTA - UMECTh UCTKHUEC NPCACTABICHUA O MaTepHaJIHCTH‘-ICCKOﬁ CYIITHOCTHU
TCHOMOB JKHMBBIX OPTaHU3MOB U PETYIALUIO UX PabOTHI;

— 3HaHHME OCHOBHBIX (DAKTOPOB OKPYKAKOIIEH CPE/Ibl, BIUSIONIMX HA Pa3BUTHE U CYIIECTBOBAHUE
KUBBIX OPraHU3MOB, aJanTalui K (pakTopam OKpyKaroueil cpebl;

— 3HAHHUC OCHOBHBIX ITIOAXO0JI0B 6I/IOTCXHOJIOI‘I/II/I, HNCITIOJIBb30BAHHUS €€ I[OCTI/I)KCHI/Iﬁ B COBpeMeHHOI;'I
JKU3HU YeJIOBEKa, OCOOCHHOCTH HCIOJIb30BaHHUS KMBBIX OPTaHU3MOB JUIS MPOU3BOJCTBEHHBIX HYX]I
YEJIOBEKA;

— 3HaHME OCHOBHBIX IIOJXOJOB CEJCKIMM ¥ OWOTEXHOJOTMH KYJIBTYPHBIX pPACTEHHIH,
XapaKTepu30oBaTb TIEHETUYECKH MOIUGHUIMPOBAHHBIE  PACTEHUs, ONEPUPOBATH  MOHATHIMH,
rudpuansanusi, OTAajleHHas T'HOpuAM3alus, HCKYCCTBEHHBIM OTOOp, Terepo3uc, TpaHcopmarius,
MyTareHes, TeHeTUYECKOe PeIaKTUPOBAHUE;

— I[IOHHUMAaHHEC MOJICKYJIAPHBIX MEXAHHU3MOB pCain3alilin HaCHGHCTBeHHOﬁ I/IH(i)OpMaIII/II/I U YMCHUC
CBO6OI[H0 oneprupoBatb OCHOBHBIMU TMOHATHUAMU MOJICKyJISIpHOfI OuoJIoTMH H ¢e COBPCMCHHBIX
HaHpaBJ’IeHI/Iﬁ — I'CHOMUKH, MCTAIrCHOMUKH, ITPOTCOMUHKHU

— 3HaHME OCHOBHBIX 3a00JICBAaHUN YEJIOBEKa, MEXAaHM3MOB WX pa3BUTHUsA, CIOCO0AX UX
JHUArHOCTUKHU M JICUCHUS;

— (¢dopMHUpOBaHHE YyMEHHUS HWCIIOJIB30BaTh IOHATUHHBIA ammapar ¥ CHMBOJMYECKHN SI3BIK
TeHETHKH, IPaMOTHOE IPUMEHEHNE HAYYHBIX TEPMUHOB, MMOHATHUH, TEOPHUA, 3aKOHOB JIJIs1 OOBSICHEHUS
HaOII0AaeMBbIX OMOJIOTMYECKUX OOBEKTOB, SIBIEHHMH M IPOLECCOB, IO3BOJSAIOMINX 3aJI0KUTh
(GyHIaMEHT Hay4HOTO MUPOBO33PEHHUS.

B 11eHHOCTHO-OpHEHTAIIMOHHOM cdepe:
[J 3HaHWE, 4YTO MNPUMEHEHHE COBPEMEHHBIX TEXHOJIOTHA MOJIEKYJISPHOW OWONOrHU TMO3BOJISIET
YCIIELIHO peuaTh Takue 3710001HEBHbBIE TPOOJIEMBI, KaK OXpaHa OKpYKarollel cpebl, COXpaHEHHE
310POBBS YEJIOBEKA, KOHTPOJIb U BOCCTAHOBIICHHE KOCHUCTEM.



Monyab «MoJieRy.Jisi

TEMATHUYECKOE IIJIAHUPOBAHUE
HbIe OCHOBBI cestekun» 9 kiace (68 yacoB)

ouoJtorus (20 u)

HyxnenHoBbIE KUCTOTBHI.

OCHOBHBIE TPUHITUIIBI CTPOCHHUSL.
Martpuunsle cuHTe3bl. Perumkanus —
OCHOBA KJICTOYHOTO JCJICHHUS.
[Tpunimne! perukanuu. Myrtaruu.
UTto BBI3BIBAECT U3MEHEHUS B
crpoenuu JAHK. ITpunumns
penaparuu.

Tpanckpunuums. [ eHeTHUECKHUI KOI.
Opranu3anus reHoMa BUPYCOB
[IpoTrBOBUpPYCHBIE CPENICTBA,
MEXaHU3MBbI UX JICUCTBUSI.
Opranuzanus reHoMa 6akTepuit
AHnTHOaKTEpHUATIbHBIE TTPeTapaThl.
Opranu3zanus reHoma 3yKapuoT
I'eHOMHOE peraKTUpOBaHUE.

Tembl OcHoBHoOe€ coaep:kaHue JlesiTeJIbHOCTH IMKOJBLHUKOB
Tema 1. OCHOBHBIE BEXU Pa3BUTHS I[IpakTuueckas pabora
MOHeKyJ'[ﬂpHaﬂ MOJICKYJIAPHOU OHOJIOTHUH. «Bproenenue I[HK u3 OagaHa.

[TpakTnueckas padora
«Moguenb JIHK- opuramm».

[TpakTnueckas padora
«OnpeneneHue KauecTna
npenaparos JJHK ¢ momouiso
cnektpooromeTpun» (pu
HAJIMYUU 000PYAOBaHUS).

[TpakTnueckas padora
«PerumnkaTtuBHas MamuHa (Urpa-
JneMoHcTparys )». [IpakTudeckas
pabora

«[1IP (Monmens amruIuduKaIus Ha
Oymare)».

[TpakTnueckas padora

«Cuna npomotopay. [IpakTudeckas
pabora
«PemeHue
TeHETUYECKUI
Tpancasaausa».

Ha
KOA.

3a7a4

[TpakTryeckas pabora

«DonauHT OeIKOBY.
Uccnenosarenbckas pabora
«Pacnipoctpanenue
AHTUOMOTUKOPE3UCTEHT HbIX
OaxTepuin.

[TpakTryeckas pabora

«PaboTta B OBpeMeHHBIX
TCHETHYECKUX 0a3ax JaHHBIX.
[TpoBenenwue In silico ananmsa
OCJIEAOBATEIILHOCTEN
TCHOBY.

Tema 2.

MoJiekyJSIpHbIE

[Ipenmer renernku. Kparkas
UCTOPUS Pa3BUTHS NIPEICTABICHUS

Ponesas urpa
«AIenmny.




OCHOBBI F€eHEeTHKH
(20 v)

0 HaCJIEZICTBEHHOCTH.
Ot rena K Npu3HaKy: KaKk
packpacutb KoTa. UYTo Takoe
npusHak? [1yTe OT rena a0
npusHaka. Myrauuu. Ajien.
['eTepo3UroTsl 1 FTOMO3UIOTHI.
JloMHHaHTHBIE U PELIECCUBHBIE
aJJIeIu.

['eHbI cTPOAT OpraHu3M.
BxiroueHue u BBIKIIIOUECHHE
Oounbioro Habopa renos. Kak
KJIETKW TTOHUMAIOT, KaK1e TeHbI
JOJIKHBI pPabOTaTh.

JuckpeTHOe Hacieq0BaHue
MPU3HAKOB. 3aKOHBI MeHens:
OJIMH T€H - OiuH mpu3HaK. Cxema
CKpEIIUBaHUS. 3aKOH
eAMHO00pa3ust THOPUIOB ITEPBOTO
MOKOJIEHUS. 3aKOH PACILIETICHUS
IIpU3HAKa BO BTOPOM [TOKOJICHUH.
3axoHbl MeH/iens1: HECKOJIbKO
T€HOB - HECKOJIKO MPU3HAKOB.
Jurnbpunoe cCKpenBaHue.
He3zaBucumoe pacxoxxaeHue
xpoMocoM. ClienieHHoe
HacCJIEIOBaHUE.

B3anmoneicTeue reHos.
AJUIETBHOE Y HEAJUIENIBHOE.
Onpenenenue nosna. [lomossie
XpoMocoMBl. CaMIIbl ¥ CAMKH.
Bnusaue pakTopoB okpyxaromieit
cpenbl. XpOMOCOMHOE
onpezaenenue nosna. [lonosele
xpomocomsl. [Ipobiema
JIOTIOJTHUTEIBHON X-XpOMOCOMBI Y
KEHIIUH. Tpex1BEeTHbIE KOIIKH.

UccnenoBarenbckuii
IIPOEKT MyTareHHbIe
(hakTopsI.

Ponesas urpa «Cynp0a
KJIETKW». | 'eHBbI-
MIEPEKITIOYATEIIH.
IIpakTueckoe 3aganue
«AJNTOPUTMBI 17151
KJIETOK.
IIpakTueckoe 3aganve
«EnuHo00Opasue
[IEPBOTO OKOJICHUS».
[IpakTuueckoe 3aganue
«Paciemienue Bo
BTOPOM ITOKOJICHUN».
HccnenoBarennckuii
MPOEKT «3aKoHBI [
Mennens B
AKCIIEPUMEHTE.
IIpakTrueckoe 3aganue
«Pemetka [lenneray.
IIpakTrHueckoe 3aganve
«Hacnengosanue,
CLEIUIEHHOE C ITOJIOM.
[IpakTHueckoe 3aHsATHe
«BzaumoneiicTBus
TeHOB (MOAETHPOBAHNE
CHUHTE3a U TPaHCIOpTa
MMUTMEHTA B KIIETKY)».




Tema 3.
MoviekyasipHbIe
OCHOBBI CeJIeKIMHI
(28 4)

I'eHbI B OMYIALUSAX: BETUKOE
paBHoBecue. [Tonyisaus. HacToTel
BCTPEUAEMOCTH MIPU3HAKA U aJlIeIsl.
VYpasuenue Xapau- BaiinGepra.
[Tonynsuy MEHSIFOTCS: YUCICHHOCTD,
MUTpaIFs U BBIOOp CyIIpyTa.

@DaKkTOphl, KOTOPHIE BHIBOAAT MOMYIISILIHIO
13 paBHOBecus Xapau- BaiinOepra.
UucnenHocts nomynsuuu. Ponesas urpa
«Oddexr  ocuomarems».  [peiid
reHoB. Myramuu.  HecnydaitHoe
ckpewmmBanue. M3onsauus.

[Tomymsuy MEHSIOTCSI: €CTECTBEHHBIN
oT00p. MexaHu3M JACHCTBHS
€CTeCTBEHHOr0 0TOOpa. JBrKymuii
oToop.

MoaudukanuonHas U3MEHUYUBOCTb.
Craructuueckue 0COOEHHOCTH
MOAU(PHUKAITIOHHON U3MEHUNBOCTH.
HacnenoBanue KoJIM4E€CTBEHHBIX
MIPU3HAKOB.

Kommaectsennsie nmpusnaku. CpemnoBast
W3MEHYUBOCTH Mpu3Haka. Koo dummenrt
HacjeAyeMocTH rpu3Haka. OTBeT Ha
ot0op. [lonck reHOB KOTMYECTBEHHBIX
MIPU3HAKOB.

OAHOHYKJIEOTHIHBIE BAPUAHTHI TEHOB.
JHK-uun. [TontHOreHOMHBIN aHanu3
accolMaIui.

«Owmpbi» Hajg reHoMoM. [loctrenomHas spa.
OO6patHas renetuka. «OMUKCHBIE)
uccnenoBanus. [Iporeom, metabosaom.
JloMecTukanus u IeHTPbl TeHETUYECKOTO
pazHooOpasusi. [loucku pacTeHuit ¢
«XOpOIIMMUY» MPU3HAKAMH JIJIsl YETOBEKa.
LleHTpBI reHeTHYECKOro pa3Hoo0pasusl.
Huxomnaii IBanoBuy BaBuinos. Cenekiusi.

KomOunanmonHas u THOpUIHAS CEJIeKITHSI.

I'eTepo3suc.

CoxpaHUTh U U3YyIUTh T€HBI, YTOOBI
MeHATh Oymymiee. Kak mpaBuiibHO
XpaHUTh TeHbl. Komnekimmn
TEHETHYECKUX PECYPCOB PACTEHUM.
[IpakTuKyM U/HIIK UCCIIEIOBATEIbCKUN
MPOEKT: MeToAbl KyIbTUBUPOBAHUS 1N
Vitro A COXpaHEeHUs TeHETHUECKUX
PECYPCOB PacCTEHHI U JJIsl YCKOPEHHOM
cenexkuuu ['eHeTnueckue NeHTPHI B
Haieu crpase. ['ie 3aHuMaroTcs
TEHETUKON U TEHOMUKOM IS HYXK]

CEJILCKOT'0 XO3SMCTBA.

[IpakTrueckoe 3aganue
«YacToThI amenei,
TCHOTHIIOB U (DEHOTHIIOBY.
UccnenoBarenbckuii
IPOEKT «AHAIU3
TeHETUYECKOM CTPYKTYpPbI
HOIMYJISIMY (HA OCHOBE
3aKoHa Xapu-
Baiinbepra)».

Ponesas urpa «2ddexr
OYTBLJIOYHOTO TOPJIBIIIIKAY.

PoneBas urpa
«EcTtecTBeHHBI 0TOOPY.
HUccnenoBarensckue paboTh
«MoaudukarmoHHas
M3MEHYMBOCTb PACTECHUH B
npejienax Ballero Mecra
JKUTEIIbCTBAY.
[IpakTrueckoe 3aganue
«ArpoHoMbD». [IpakTuyeckoe
3a/laHue

«I"oMoiornueckue pssl
HACJIEICTBEHHOMN
U3MEHYUBOCTU».




Sl

agrwdE

5. ®opmbl npoBeeHUS 3aHATHI
®poHTaIbHAS.
I'pynnosas.
NunuBuayanbHas.

Tak>xe MOTYT UCIIOJIb30BATHCA CIAEAYIOIINE BUAbI 3aHSATHI:
Jlexuun.
[IpakTuyeckue pabOTHI.
OMBITHL.
DKCKypcHH.
BuktopuHsl.
IIpazguuku

6. YueOHO-MeTOIMUeCKOe 00ecneyeHne Kypca BHEYPOUHOii 1esiTeTbHOCTH

1. Briconikas M.B. buonorus. 5-11 knaccsl. Hetpagunuonnsie ypoku. MccienoBanue, HHTETPUPOBAHUE,
MOJICITHPOBaHue. — YuuTels, 2009. — 489,

2. Kacarkuna H. BaeknaccHas pabota o 6uomnoruu. 3-8 kmaccel. — Yuurens, 2010. — 160.
3. [InemaxoB A. A. 3enenslit tom / A. A. Ilnenrakos // Mup Bokpyr Hac. — Mocksa: [Ipocsemenue, 2009.
4. InemakoB A. A. 3enenslii joM. Ot 3emiu 10 HebOa A. A. [InemakoB. Mocksa.: [Ipocsemenue, 2008.

5. IlnemakoB A. A. Kak 3HakOMUTH JieTeli ¢ mpaBuiiaMu noBeeHus B pupoae / A. A. Tlnemako // HauaneHas mkona.
- 1998. Ne8.

6. Tpaiitak JI.1U.Kak crenats MHTEpeCHOM BHEKIIACCHYIO paboTy 1o omosioruu // [IpocBemenne. Mocksa.1971.

7. S uny Ha ypok O6uonoruu: 3oonorus. becnozBoHounsle. Kaura ms yuutens. — M.: UznatensctBo «IlepBoe
ceHTs0psi», 1999. — 366¢.

e HarypanbHble mocobus (peanbHble 00BEKTHI )KUBON M HEXKUBOU MPUPOJIBI)

e U300paszuTensHble HATIAHBIE TOCOOHS (PUCYHKH, CXEMAaTHUECKUE PUCYHKH, CXEMBI, TAOJHIIBI) TTaKaTHI,
MIpe3eHTaIUH.

6.1. YueOHbIe MaTepuaIbl A1 yYeHUKA
1. Anamkuna E.H.Becenas 6oTannka. Buktopunsl, peOychl, KpoccBOpbl/ — SIpociaBib: « AKageMus Pa3BUTHD) -
192¢.;

2. Actmz MLE. Paznrbie cekpetbl. — M.: Jler.mrt., 1988. -64c¢.

3. bonpio# aTiac mpupoas! Poccun: WimocTpupoBaHHasi SHIUKIONEANs aast  Aeteit. - M.: OrmonT, Poccus JItx,
2011.

4. bpem A. 3. XKuzns xuBoTHHIX: B 3 T. / A. 3. Bpem. - Mocksa. Teppa -Terra,2008.
5. Baruep b.b./Cto Bennkux dynec mpupoasl. / DQHOUKIONE A s 1r0003HaTensHpX. Mocksa 2010.
6. Tsarnosa C.B. MccienoBanus u mpoeKTHas ACATENBHOCTD yyamuxcs 1o ouonorun. — [Tnanera, 2011. — 256.

7. Xpecromatus o 6nonoruu: bakrepun. I puodsr.Pactenust/ ABt.-coct. O.H.[IpoHoBa. — Caparos: Jluneit, 2002. — 144c.

6.2. MeTonnueckne MaTepHaJIbl I YUUTEJIs
DJIEKTPOHHBIE Y4eOHUKHU:

1. Ortkpsrtas 6uonorus. (6ubmmorexa ['MIMII)
Buosnorus, 6 xinacc. Pacrenus. bakrepuu. ['puosl. JInmaitHuku

buonorus, 7 xi1. JKuBotHeie

DHuukIoneaus KUBoTHEIX Kupwina u Medoaus. (6udmmoreka 'TMIMII)

2

3

4. bwuomorus, 8 k1. YenoBek

5

6. Jlaboparopusiii mpakTrkym Buonorus 6 — 11 knacc (6ubnuomexa I'MI])
7

Buonorus NHTEepakTHBHBIE TBOpUYECKHUE 3a1anus 7 — 9 knacc (bubiuomexa ['UMI])



6.3. ludposbie 0OpazoBaTe/ibHbIE PeCypPChl M PeCYPChl CETH HHTEPHET
- Caiit Muno6pnayku http://rsr-olymp.ru

- http://nsportal.ru/blog/shkola/obshcheshkolnaya-tematika/integratsiya-na-urokakh-khimii-biologii

- http://old.iro.yar.ru/pnpo_vyar/biolog06.htm

- http://www.edu-eao.ru/images/stories/masterklass/him-biolog.pdf

- http://centrdop.ucoz.ru

- http://www.moi-universitet.ru/schoolkonkurs/KonkursAMO

- ®ectuBains nmegarorndeckux uaed «OTKpeITHIA pok» http://festival.1september.ru/articles/514689/

- CoumanbHas ceth paboTHHKOB 00paszoBanwus http://nsportal.ru/shkola/biologiya/library/sistema-raboty-s-odarennymi-i-

7. MaTepuaibHO-TeXHHYECKOE ofecneyeHHe Kypca BHEYPOUHOIi 1esITeTbHOCTH

yueOHOe 00O0pynoBaHME: HAIJAIHBIE IOCOOHs, JlabopaTopHOE OOOpYAOBaHHE, CIPABOYHHKH,
TEXHUYECKHE CPEACTBA O0YUCHHUS.



