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HOACHUTEJIBHAA 3AIINCKA

AKTYyaJIbHOCTh M Ha3HaueHHe nporpammsbl. [Iporpamma paspaborana B cooTBeTcTBUU ¢ TpeOoBaHUsIMU DenepaibHOro rocyJapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJApTa OCHOBHOTO OOIIEro 00pa3oBaHMs, OPUEHTUPOBAHA Ha 0OeCrieueHIe WHANBUYAIBHBIX MMOTPEOHOCTEH 00yJaromuxcs: u
HampaBjeHa Ha JOCTWKECHHE IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHMs C Y4ETOM BBHIOOpA YYaCTHHKAMHU
00pa3oBaTeNIbHBIX OTHOLIEHUH KypCOB BHEYPOUHOM JIEATETLHOCTH. DTO MO3BOJIAET 00ECIEUUTh STUHCTBO 00s13aTenbHbIX TpeboBanuit ®I'OC Bo BceM
MIPOCTPAHCTBE LIKOJIBHOTO 00pa30BaHUs: HE TOJBKO Ha YPOKE, HO U 3a €ro MpeeaMu.

AKTyallbHOCTh pealu3alii JaHHOW IMporpamMmbl OOYCIOBJIEHA CaMOM OCOOEHHOCTHIO IMPOEKTHO-MCCIEAOBATEIbCKON IesTeNbHOCTH. JTa
JeSITEIbHOCTD JIEKUT B OCHOBE MO3HABATEJILHOTO MHTEpeca peOeHKa, SIBISIETCS 3aJ10I0M YMEHMsI IUIaHUPOBAaTh JII0Oble AEWCTBUS U BaXKHBIM YCIIOBUEM
ycrnemHoi peanuzanuu uaed. JlroOble M3MEHEHHs COBPEMEHHOIo OOIIEeCTBAa CBS3aHbI C MPOEKTAMH W MCCIEIOBAHUSMU — B HayKe, TBOPYECTBE,
O6usHece, 00IIeCTBEHHON *KU3HU. [103TOMYy BaKHBIM 3JIEMEHTOM Pa3BUTHS JIMYHOCTU OOydaromierocs sBisieTcsi GOpMUpPOBAHHE OCHOBHBIX HAaBBIKOB
MIPOEKTHOMCCIIEIOBATENBCKOM 1eATEIbHOCTH.

[IporpamMmoii nmpeaycMoTpeHO (GOPMUPOBAHNE COBPEMEHHOIO TEOPETUYECKOTO YPOBHS 3HAHMI, a TakKe W MPAKTUYECKOTo OMbITa paboThI C
1abopaTopHbBIM 00OpYIOBAaHUEM, OBJIAJIEHUE MPUEMaMHU HCCIEA0BATENbCKONW AESTeNbHOCTU. MeToabpl OopraHu3aluu 00pa3oBaTENbHON M HAy4YHO-
HCCIIEIOBATENIbCKONW JeSITEIbHOCTH TPEeAyCMaTpUBalOT (POpMHUpOBaHUE Yy OOy4alolUXCs HECTAaHAAPTHOTO TBOPYECKOIO MBIIIJIEHUS, CBOOOIBI
CaMOBBIPAXKEHUS U UHIWBUIYaTbHOCTU CYXICHUH.

Jlyig monHOro ydera moTpeOHOCTeH ydamuxcs B IpOrpaMMe HCIOoJb3yeTcsl AuQdepeHInpOBaHHbINA MOAX0, YTO CTUMYIMPYET y4allerocs K
YBEJIMYEHUIO MOTPEOHOCTH B HMHAWBUYaTbHOW, WHTEIEKTYaJbHOM M NO3HABATEJILHOM AEATEIHbHOCTH W PA3BUTHIO HAYYHO-KCCIEIO0BATEIbCKUX
HaBbIKOB. [Iporpamma craneT BoOcTpeOOBaHHOW B MEPBYIO OdYepelb MIKOJbHHUKAMH, KOTOpbIE HMEIOT CTOMKHUN HHTEPEC U COOTBETCTBYIOLIYIO
MOTHBAIMIO K U3YYEHUIO MTPEIMETOB €CTECTBEHHO-HAYUYHOTO [IUKJIa, €CTECTBEHHBIM HAYKaM U TEXHOJOTHSIM.

B noapocTkoBOM Bo3pacTe ydamiuecs MposiBISIOT CBOIO 3aMHTEPECOBAHHOCTh B TOM WJIM MHOW 00JacTH 3HAHWM, HAYYHOM HaIlpaBJICHUU WIH
npodeccruoHaNbHOM esTeNbHOCTH. TakuM 00pa3oM, TPOUCXOAUT (hopMUpOBaHKE MO3HABATENLHON U MPO(ECCHOHANBHOM COCTABISIONIEH TUYHOCTH,
MOMOTaeT y4alieMycsl B Omnpe/esieHny OyIylero >kKM3HEHHOTO IMyTH U B MpodeccnoHalbHOM BbIOOpE Mociie OKOHYaHus mKkoibl. [logob6HOro ponaa
3aMHTEPECOBAHHOCTH CTUMYIHPYET MOCTOSHHOE JKeJIaHHe MIKOJIbHUKA K TIO3HAHUIO HOBOTO, PACHIMPEHUIO U YIITyOJIECHUIO COOTBETCTBYIOIINX 3HAHUM,
U TIOJTYY€HHIO HOBBIX, B TOM YMCJI€ MPAKTUYECKHX HABBIKOB, a TAK)KE MOTHUBHPYET yJallerocst Ha mpo(oprueHTaIHIO.

[Iporpamma HareneHa Ha MOMOIb PeOCHKY B OCBOEHMHM OCHOB OpPraHU3allMM U OCYLIECTBIEHUS COOCTBEHHOM MPOEKTHO-UCCIIEA0BATEIbCKON
JeATeNbHOCTH, a TAaKKe B MPUOOPETEeHHH HEOOXOJMMOIO OMbITa Ui pabOThl HAJ WHAMBUIYAJbHBIM HCCIIEOBaHHEM WIM MpoekToM. [Iporpamma
MIOMOJKET IIKOJIBHUKY B O0Jiee IITyOOKOM M3y4eHMH MHTEPECYIOIIel ero o01acTi eCTeCTBEHHBIX HayK, a TaKKe B IPUOOPETEHUH BaXKHBIX COIMATIbHBIX
HaBBIKOB, HEOOXOJMMBIX JJISl IPOIYKTUBHOM colManu3anuu 1 GOpMUPOBAHUS IPaXTaHCKONW O3HUILINH:



— HaBbIKAa CaMOCTOSITEIbHOTO PEIIEHUSI aKTyalbHBIX MCCIEA0BATEIbCKUX WM MPAKTUYECKUX 3a/ay, BKIIIOYAIOUIET0 B ceOs yMEHHE BUAETh U
aHAJIM3UPOBATh IPOOJIEMBI, HYKJAIOLIUECS B PELICHUH, YMEHHE AETaJbHO IpopaldaThiBaThb M PEaIM30BBIBATH CHOCOObI pabOThl ¢ HUMH, YMEHHE
IJIAaHUPOBATh COOCTBEHHYIO pPa0OTY M CAMOCTOSITENBHO KOHTPOJIMPOBATh CBOE IPOABIKEHHUE K )KETAEMOMY PE3YNbTaTy;

— HaBBIKAa TEHEPUPOBAHUS M 0POPMIICHUS COOCTBEHHBIX UIEH, 00JIeUeHUs UX B YIOOHYIO Ul pacipocTpaHeHus hopmy;

— HaBbIKa YBAKUTEJIBHOT'O OTHOIIEHHUS K YYXXUM B3IJIJIaM U HJiesM, 0(pOPMIIEHHBIM B paboTax APYrux JOJeH, Ipyrux aBTOpoB

— BJIaJIeNbIIEB MHTEIJUIEKTYaIbHON COOCTBEHHOCTH;

— HaBblKa IMYyOJMYHOIO BBICTYIUIEHMs mepes] OONbIION ayAuTOpHel, apryMEHTUPOBAHHUS M OTCTaUBaHMs CBOEH TOYKH 3pEHUs, OTBETOB Ha
BOIIPOCHI CBEPCTHUKOB U B3POCIIBIX, YOSKIEHUS APYTUX B CBOEH MPaBOTE, MPOJIBUIKEHUS CBOUX HJIEH;

— HaBblKa pabOThl CO CIEUUATU3UPOBAHHBIMM KOMIBIOTEPHBIMH MporpaMMaMu, JabopaTOpHbIM 00OpYHIOBAaHHUEM, TEXHUYECKUMU
ycTpoiicTBaMu, OMOIMOTEUHBIMH (POHIAMH U WHBIMH PECypCcaMM, ¢ KOTOPBIMH MOKET OBITh CBS3aHA MPOEKTHO-HCCIIEI0BATENbCKAs JAEATEIbHOCTh
mkosbHUKA. Kpome Toro, paboTa mIKOIbHUKA HaJl IPOEKTOM HIIM HCCIIEZJIOBAHUEM OYAET CIIOCOOCTBOBATH U PAa3BUTHIO €T0 aIeKBATHON CAMOOIIEHKH.

BapuaHnTthl peanu3auuu nporpaMmmbl 1 (popMbl NPOBeIeHUs 3aHATHIA.

JlanHasi mporpaMMa paccuuTaHa Ha paboTy co IIKOJbHUKaMu 5-9 kiaccoB. Ilemarory BakHee aklIEHTUPOBATh CBO€ BHHMaHHE HE CTOJILKO Ha
KayecTBe pe3yjbTaTa MPOEKTa WM HCCIENOBAHUS, CKOJbKO HA TOM, YTOOBI Y4YallMMCS MOJIydad 3HaHUS, B TOM YHCJIE€ U 4Yepe3 BBIIOJHEHHE
MPAKTUYECKOrO 3aJaHus, Jejlal BbIBOJbI W YMO3aKJIIOUYEHHS HAa OCHOBAHWU CBOETO HCCIIEJOBAHMS, Y4YWICS CpPaBHMBATh €ro pe3yJbTaThl C
TEOPETUYECKUM MaTepHalioM U UCCIEIOBAHUSIMH APYTUX HIKOJBHUKOB. TakuMm oOpa3oMm, IIKOJIHHUK OCBOMT OCHOBBI MPOEKTHO-HCCIIEI0BATENbCKON
NEeSITEeNIbHOCTH U IPUOOPETET HABBIK KPUTUYECKOTO OTHOIICHUS K MaTepHally.

[Iporpamma pa3bura Ha MOAYIH, KOTOPbIE MOTYT OBITh MCHOJIB30BaHbI MO0 YaCTHUYHO, JMOO MOJHOCTHIO. Tak mMonyns «Kak >KMBOTHBIE U
pacTeHus MPUCIOCca0IUBAIOTCS (IBOJIIOLIMOHHAS SKOJIOTHS) IpenoiaraeTcs st U3y4eHus B 5 win 6 Kjacce B TeueHue oJHOTo roja (34 yaca B rof).
Monaynun «OCHOBBI paCTEHHUEBOJCTBA» U «BHOTEXHOJIOTH» pacCUMTaHbl Ha 68 YacOB U MOTYT OBITh peaii30BaHbl B TeUueHUH 2-X JieT (1o 34 vaca B
roj) Ui B TeueHuu 1 roga (68 yacoB B rof). Bo Bropom ciydae BO3MOXKHO MPOX0xkaeHHE 00oux Moaynel («OCHOBBI pacTEeHHUEBOACTBA» B 7 WM §
knacce, «buorexnonorun» B 7 wim § kiacce). AHAIOTMYHO MOAYIU «MoOJeKyaspHble OCHOBBI (PU3HOJIOTHH U (papmakosnorum» u «MoJIeKyIspHbIe
OCHOBBI CEJICKIIMI» PACCUUTaHbl HA 68 4acoB M MOTYT OBITh peaIn30BaHbl B T€UEHUU 2- X JeT (mo 34 yaca B roj) uiau B TeueHuu 1 roga (68 yacos B
rona). Bo BTopoM ciydae BO3MOKHO MPOXOKIeHHE 00oux Mmojuyiei («MolekynsapHble OCHOBBI CelEKIHN» B 8 kiacce, «MOJeKyaspHbIE OCHOBBI
¢uznosorun u papmakosorun» B 9 kiacce).

MoXHO peKOMEHI0BaTh UCIHONb30BaTh MOAYTH «Kak >KMBOTHBIE M pacTeHHsl MpucrnocadbmuBatoTcs», «OCHOBBI PAaCTEHUEBOJCTBAY,
«MoJneKysipHble OCHOBBI CEJIEKIMM» B KadyecTBE HEMpPepbIBHOIO oOpa3oBaresnbHOro Iukna (5-9 kmacc mo 1 wacy B Helenmio) Ui KJaccoB
arpoOHOTEXHOJIOTUYECKOW HampaBiIeHHOCTH. Moaynu «Kak >XKHBOTHBIE U pacTeHUs MpucrnocabmuBaroTcsa», «buorexnonorum» u «MoJeKyspHbIE



OCHOBBI (PM3UOJOTHH U (PapMaKOJOTHH» B KauyecTBE HEMPEPHIBHOTO oOpa3oBaTenbHOro Iukima (5-9 kmacc mo 1 wacy B Hemenmo) ajis KJIAacCOB
OMOTEXHOJIOTMYECKOTO MM MEIUIIMHCKOTO HAIPaBJICHUH.

B3anmocBs3b ¢ nporpammoii Bocnutanus. [Iporpamma Kypca BHEypOUHOH 1€ATENBHOCTH pa3padoTaHa ¢ y4eTOM PEKOMEHJAINI IpUMEPHOI
pPOrpaMMbl BOCIIUTAHHSA, YYUTHIBACT IICHXOJIOTO-TIEJAarorndeckue OCOOCHHOCTH IAaHHBIX BO3PACTHBIX KAaTEropuidl. JTO IO3BOJIIET Ha TMPAKTHUKE
COEIMHUTH OOYyYarollyl0 U BOCHHUTATEIbHYIO JNESATEIbHOCTh MEAarora, OpueHTUPOBATh €€ HE TOJIbKO HAa MHTEJUIEKTyallbHOE, HO U Ha HPaBCTBEHHOE,
COITMAIPHOE Pa3BUTHE peOeHKA. DTO MPOSBISAETCS:

— B TIPUOPUTETE JMYHOCTHBIX pPE3YJIbTaTOB pealn3allud MPOrpaMMbl BHEYPOUYHOW JESTEIbHOCTH, HALIEAIIUX CBOE OTPaKEHUE U
KOHKpETH3all1I0 B TPUMEPHON MPOrpaMMe BOCITUTAHUS;

— B BO3MOXHOCTH KOMIUIEKTOBAHUS Pa3HOBO3PACTHBIX TPYyNN s OpraHu3auud NpoQGOpUEHTAIIMOHHOM NEeSTeNIbHOCTH IIKOJIbHHUKOB,
BOCITUTATENIbHOE 3HAUE€HUE KOTOPBIX OTMEUAEeTCs B MPUMEPHON POrpaMMe BOCITUTAHUS;

— B MHTEPAKTUBHBIX (OpMax 3aHATUN Ui IIKOJIBHUKOB, OOECIEUMBAIOIINX OOJBIIYI0 UX BOBJIEYEHHOCTh B COBMECTHYIO C IEJaroroM u
JOPYTUMU JETbMH JESTENIbHOCTh M BO3MOXHOCTH OOpa30BaHMSI HAa €€ OCHOBE JETCKO-B3pPOCHBIX OOIIHOCTEH, KIIOUEBOE 3HAUY€HUE KOTOPBIX JUIsS
BOCIMTaHU [TOYEPKUBACTCS IPUMEPHOI TPOrpaMMOi BOCITUTAHUS.

Oco0eHHOCTH PadoOThI YUYHTeNsl MO NMporpamMme. 3ajada y4duTelds COCTOMT B TOM, YTOOBI COIMPOBOXKAATH MpoIlecC MpodhecCHOHATBHOM
OpHUEHTAIMH IIKOJIbHUKA, paCKpbIBasi MOTEHIMA KaX/I0T0 Yepe3 BOBJIEUCHHE B MHOTOOOPa3HYIO AESITEIbHOCTh, OPraHM30BAHHYIO B pa3sHbIX (opMax.
ITpu 3TOM pe3ynbTaToM pabOThI YUUTENS B IEPBYIO OYEPEb SABISAETCSA JIMYHOCTHOE Pa3BUTHE ydalerocs. JIMUHOCTHBIX pe3yabTaTOB YUUTEIb MOKET
JIOCTHYb, YyBJEKas y4YEHMKa COBMECTHONH M HMHTEPECHOM MM OOOMM JeSATEeNbHOCTbIO, YCTaHABJIMBas BO BpeMs 3aHATUH JOOpOKENATENbHYIO,
HOIIEP>)KUBAIOLIYIO aTMOC(epy, HachIllask 3aHATHS LIEHHOCTHBIM CO/IEPKaHUEM.

IIpumepHas cxema NpoBEICHUS 3aHATHUI 110 TpOrpamMMe:

1. OOBscHEHHE TEOPETUYECKOTO MaTepuaa o TeMe.

2. [loaroToBKa K SKCHIEpUMEHTATBHOMY 3aHATHIO, 00CYXKAeHUE 0OBEKTOB JUIsl IPAKTUYECKOTO 3aHATHS.

3. [IpoBeeHne MPaKTUYECKOIO 3aHATHS — OCHOBHAS 3a/1a4a OCBOEHUE METOJI0JI0T MU JAHHOTO SKCIIEPUMEHTA.

4. ITo OKOHYaHUU MPEJUIOKUTh JETAM, KOTOPbIE 3aMHTEPECOBAINCH JAaHHBIM 3KCIIEPUMEHTOM, Pa3BUTh €ro B UCCIIEA0BATENbCKUM poekT. /s
3TOr0 HEOOXOJMMO 0OCYAUTH OOBEKTHI, KOTOPbIE YUEHUK OY/ET HcCiel0BaTh, COCTABUTD IIaH 3KCIIEPUMEHTA.

5. IloMoYb yUE€HUKY IPOAHAIU3UPOBATH PE3YJILTAThl SKCIIEPUMEHTA.

OLEeHUTh pe3yabTaThl MPOEKTHO-UCCIIEA0BATENLCKON AEATENbHOCTH IIKOJIBHUKOB MOXKHO B IIPOLIECCE 3alMThl MU CBOMX pabOT B pamKax
HIKOJIHOM HayYHOTNIPaKTHYECKOW KOH(EpeHLINH.



COJIEP)KAHUE KYPCA BHEYPOUYHOM NEATEJBbHOCTH
«buonorus 9 kiacc. IIpoekTHO-UCCIE10BATEIBCKAS NEATEIbHOCTD)

Monysib «MoJsieKyasipHbIe 0OCHOBBI cejieknum» 9 kiaacc (34 yaca)

1. Monexynapnas éuonozus. (10 uacos)

OcHOBHBIE BEXH Pa3BUTHUS MOJIEKYJISIPHON OMOJIOTHH.

Hyxnennoseie kucinotel. OCHOBHBIE MPUHIUIIBI cTpoeHus. [IpakTuueckast pabora
«Bwinenenune JIHK u3 Gananax. Ilpaktudeckas padorta «Mogenp JIHK-opurammy». Ilpaktuueckas pabota «OrmpeaeneHne KadecTBa MpenapaToB
JTHK ¢ momoristoctiekTpooromeTpuny (Mpu HATMYUN 000PYTOBAHUS).

Martpuunble cuHTE3bl. Perumkarusi — ocHOBa KiIeTouHoro peneHus. [lpuHnmmel perummkanuu. [lpaktuueckas pabota «PerummkaTuBHAs
MamuHa (urpa-aemoHcTpanms )». [Ipaktuueckas padora «I1LP (Monens ammmudukaiys Ha Gymare)y.

Myrtamuu. Yrto BeIbBacT u3MeHeHus B crpoeHun JHK. Ilpuamumer penapamwm. Tpanckpuniusa. [lpaktuueckass pabora «Cuia

IIPOMOTOPAY.

I'enetnueckuit kon. [IpakTudeckas padbora «Pemenue 3amad Ha reHeTnueckuii koa» Tpancmsanus. [IpakTudeckas padora «DoaguHT GETKOBY.

Opranuszanus reHoma BUpycoB [IpoTuBOBHpYCHBIE CPEACTBA, MEXAHU3MBI UX JIEHCTBUS.

Opranuzanus reHoma OaxTepuit AHTHOaKTEpUAIbHbBIE npenaparsl.  MccnenoBarenbckas pabota «Pacnpocrpanenue
aHTHOMOTHKOPE3UCTEHTHBIX OakTepui»Opranu3zaius reHoMa sykapuoT I'eHomHoe penaktupoBanue. [IpakTudeckas pabora
«Pabota B coBpeMeHHBIX reHeTHUecKnX 0a3zax naHHbIX. [IpoBeaenue In silico ananuza nociaenoBaTenbHOCTEN TEHOBY.

2. Monekynapusie ocnoent zenemurxu (10 uacos)

[Ipenmer reneruku. KpaTkas nuctopus pa3BUTHS IPEICTABICHUS O HACTIEACTBEHHOCTH.

OT reHa K mpHU3HAaKy: Kak packpacuTh KoTa. Uto Takoe mpusHak? IlyTe oT rena mo mpusHaka. Myramuu. Amienu. ['erepo3urorsl u
rOMO3UIOTHI. JJoMMHaHTHBIE U pelieccuBHbIE anyenu. PoneBas urpa «Asienu». MccnenoBaTtenbekuii mpoekT MyrareHHbIe (DaKTOPBHI.

I'ensl cTposT opranu3Mm. BrirodeHue W BbIKIIOYeHHE OosblIoro Habopa reHoB. Kak KieTku MOHMMArOT, KaKue IeHbl JOJDKHBI padoTath.
Ponesas urpa «Cyan6a knetkm». I enbi-nepexirouarenu. [Ipaktnyeckoe 3aiaHue « ANTOPUTMBI TSI KIIETOKY.

JIckpeTHOE HaclleJOBaHHE MPU3HAKOB. 3aKOHBI MeH IeNsl: OJIMH T'eH - OAMH Nnpu3Hak. Cxema CKpeluBaHus. 3aK0H eTMHO00pa3us THOpUIOB
nepBoro nokosienus. [Ipaktuueckoe 3amanne «EnuHOOOpasue MepBOro MOKOJCHHsD. 3aKOH paclIerieHus

IIprU3HaKa BO BTOPOM IIOKOJICHHUHU. HpaKTqucxoe 3amanue «Paciierienue Bo BTOPOMITOKOJICHUW)). HccnenoBaTenbCKuil IMPOCKT «3akonsbI .
MeHgens B OKCIICPUMCHTCH.



3akoHbl MeHensl: HECKOJIbKO M€HOB - HECKOJIBKO MpHU3HaKoB. JlurnbpuaHoeckpemyBanue. HezaBucumoe pacxoxaeHHe XpOMOCOM.
[IpaxTnueckoe 3ananue «Pemerka [lennera». CrenyieHHOE HaclIeI0BaHHeE.

B3aumopeiictBue reHoB. AuienbHOe W HeawwienbHoe. [IpakTudeckoe 3aHsTHE
«B3aumoselicTBrs reHOB (MOJIEIMPOBAaHUE CUHTE3a U TPAHCIIOPTA TUTMEHTA B KIIETKY)».
Onpenenenue nosa. [lonossie xpoMocoMel. Camilbl U caMKu. BiusiHue (akTopoB OKpyKarolien Cpeibl.
XpomocoMHOe  ompezaeneHue noia. [lonossie xpomocomsl. [Ipaktnueckoe 3ananne «HacnenoBanue, cueryieHHoe ¢ mojom». IIpoGrema
JOTIOJIHUTENBHOM X-XpOMOCOMBI Y JKEHIIHUH. TPEXIBETHBIE KOLIKH.

3. Monexynapusie ocnoent cenexuyuu (14 uacoe)

I'ensr B momymsiusix: Benukoe paBHOBecue. [lomymsius. YacToTel BCTpedaeMOCTH MpU3HAKA W ayuiens. YpaBHeHHe Xapau-BaitnOepra.
[IpakTueckoe 3amanue «YacToTel asuieneil, reHOTUNOB U (GeHoTUrnoBy». MccienoBaTenbCKUl MPOEKT «AHAIN3 TEHETUYECKOM CTPYKTYpHI
MOMYJISAMK (Ha OCHOBE 3aKOHa Xapau-Baiinbepra)y.

[Tomynaumu MEHSIOTCS: YUCICHHOCTh, MUTpAIMs U BBIOOp cympyra. DakTopbl, KOTOpPHIE BBIBOIAT TOMYJSINIO W3 paBHOBecHs] Xap/u-
Baitn6epra. YucnenHocts nonyisiiiuu. PoneBas urpa «3ddext ocHoBatens». PoneBas urpa «9¢dekt OyTbUIoOYHOTO TOpbIikay. Jpeid reHos.
Myrtanuu. Hecny4daitHoe ckpemuBanue. M3ossims.

[Tonynmanmuy MEHSIOTCSI: €CTECTBEHHBIM OTOOp. MexaHu3M JAEUCTBUS €CTeCTBEHHOTO oTOopa. JIBmxymuii otbop. PoneBas wurpa
«EcTtecTBeHHBIN 0TOODY.

MonudukanronHass MW3MeHYUBOCTh. CTaTHCTHYEeCKHE OCOOEHHOCTH MOIM(PHKAIMOHHON u3MeHUMBOCTH. VccnempoBarenabckue paboOThI
«MoaudukaoHHas U3MEHUMBOCTh PACTEHUI B MIPEJIENIaxX BaIIero MECTa KHUTEIbCTBAY.

HacnenoBanme konuuecTBeHHBbIX mpu3HakoB. KomuuectBennsie mnpusHaku. CpenoBas wu3MeHYMBOCTh npuszHaka. Kosddunuent
HacienyeMocTu mnpusHaka. OTBeT Ha oTOOp. [loMCK T'€HOB KOJMYECTBEHHBIX MpHU3HAKOB. OAHOHYKIEOTHAHbIe BapuaHThl TeHoB. J[HK-uum.
TlomHOTreHOMHBIN aHAJIN3 aCCOLMAIINH.

«Owmb1» Hag reHoMoM. [ToctreHomHuas spa. OOpartHas reHetuka. «OMuKcHBIe» HccneaoBanus. [Iporeom, Mmerabonom. [lpakTuueckoe 3aganue
«ATPOHOMBI».

HOMGCTHK&HI/IH H HOCHTPbI TI'CHECTHUYCCKOI'O pa3H006pa31/1;1. IToucku paCTeHI/Iﬁ C «XOpOoHmIMMH» IIpU3HAKAMHU IJIs1 YCJIOBCKA. HeHprI
TCHCTUYCCKOI'O pa3H006pa3I/1;1. Huxkonait MIBanoBuu BaBuios. CeJ'IeKI_II/I}I. KOM6I/IHaI_II/IOHHaH n FI/I6pI/II[HaH CCIICKIIMA. FeTep03I/IC. HpaKTI/I‘-IeCKOC
3ajjaHue «I oMoJIorunyeckue PAAbI HACJIEICTBEHHON N3MEHYHUBOCTH.

CoxpaHUTh W H3Y4YUTh TEHBI, 4TOOBI MeHATh Oyaymiee. Kak mpaBUIbHO XpaHHUTh TeHbl. KOJIEKIMH T€HETHYECKHX PECYpCOB pacTEHUIL.
[IpakTUKyM W/WIH UCCIIEAOBATEILCKUN MPOEKT «MeTo/bl KyJbTUBUPOBaHMs IN VItr0 Ui COXpaHEHUs TEHETHYECKMX PECYPCOB PACTCHUH W JUIs
YCKOPEHHOM CENEKLIUMN.



I'eneTndeckue HEeHTPHI B HaLllEH cTpaHe. | 1e 3aHMMAar0TCsl TEHETUKON U TEHOMUKOM I HY’K]I CEIIBCKOIO XO341CTBA.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMS KYPCA BHEYPOUYHOM JEATEJbHOCTH

3aHATHS B paMKax MpPOrpamMMbl HAMpPABJICHBl HA OOECIICUCHHME JTOCTHIKEHHUS IIKOJbHUKAMU CJIEAYIOUIUX JIMYHOCTHBIX, METANpPEIMETHBIX U
MIpeIMETHBIX00pa30BaTeNIbHBIX PE3YIIHTATOB.
JInuHOCTHBIE Pe3yabTATHI:

B cghepe epadsrxcoanckoco eocnumanusi: TOTOBHOCTb K KOHCTPYKTUBHOM COBMECTHOM JAESTEIbHOCTH HpPH BBINOJHEHUU HCCIEAOBAHUN U
MIPOEKTOB, CTPEMJICHHE KB3aUMOTIOHUMAaHHUIO U B3aUMOIIOMOIIIH.

B cgepe nampuomuueckoco éocnumanus: OTHOIIEHNE K OMOJIOTMH KaK K Ba)KHOM COCTABJISIIOIIEH KYJIbTYphl, TOPJOCTh 3a BKJIAJ POCCHUICKUX
Y COBETCKHMX YYEHBIX Bpa3BUTHE MUPOBOM OMOJIOTHYECKON HAYKH.

B cgepe 0yxosno-npaecmeennozco éocnumanus; TOTOBHOCTb OLIEHUBATh MOBEJIEHHE M MOCTYNKU C MO3UIMH HPABCTBEHHBIX HOPM U HOPM
9KOJIOTMYECKOM KyJIbTYphl; IOHUMAHUE 3HAUUMOCTH HPABCTBEHHOIO aCIleKTa AESTeIbHOCTH YeJIOBeKa B MEIUIIMHE U OHOJIOTHH.

B cghepe acmemuueckozo 6ocnumanus: moHUMaHue POJIU OMOJIOTUN B (GOPMUPOBAHUU SCTETHUECKOMN KYIbTYPhI TUYHOCTH.

B cgepe ppuzuueckoco socnumanus, gpopmuposanus Kynemypul 300p0o8bsi U IMOYUOHAILHO2O O1A20NO0YYUSA; OTBETCTBEHHOE OTHOILEHUE K
CBOEMY 3JI0POBBIO U YCTAaHOBKA Ha 3/I0pPOBbI 00pa3 KU3HU (310pOBOE MUTAHUE, COOTIOACHNE TUTHEHNYECKHUX MPABUJI U HOPM, cOaaHCUPOBAHHBIM
PEXKHUM 3aHATUA M OTHAbIXA, peryispHas (Qu3ndeckas aKTUBHOCTh); OCO3HAHHE IOCIEJICTBUN M HENpPUATHE BPEIHBIX MPUBBIUEK (yHmoTpeOiieHue
aJIKOTO0JIsl, HAPKOTUKOB, KypeHHEe) U HHBIX (opM Bpeaa s (U3MUECKOTO U IMCUXHYECKOTO 370POBbs; COOJIIO/IEHUE MPaBMl 0€30MacHOCTH, B TOM
YHClie HaBbIKU 0€3011acHOr0 MOBEJICHUS B MPUPOJHON cpesie; cpopMUPOBAHHOCTh HaBbIKa pedekcuu, ynpaBieHue cOOCTBEHHBIM AMOLMOHAIBLHBIM
COCTOSIHUEM.

B cgepe mpyoosoco eocnumanus: aKkTUBHOE ydacTHE B pELICHHHM MPAKTUYECKHX 3a1ad (B paMKax CEeMbU, LIKOJIbI, ropoja, Kpas)
OMOJIOTHYECKON U IKOJIOTUYECKOM HAIIPaBICHHOCTH, HHTEPEC K MPAKTUIECKOMY U3yYeHHIO podeccuil, CBI3aHHbBIX ¢ OMOIOTHEH.

B cghepe sxonocuueckoeo 6ocnumanua: opueHTals Ha MPUMEHEHHE OMOJOTMYECKUX 3HAHHUM MpU pelIeHuH 3a/1a4 B 00JIaCTH OKpYKarolei
Cpelbl; OCO3HAHHE PKOJIOTHYECKMX MpoOJIeM M TyTed HX pelleHHs; TOTOBHOCTh K YYacTHIO B MPAKTHYECKOH AESITENTbHOCTH HKOJIOTHUYECKOU
HaIPaBIEHHOCTH.

B cgepe nonumanus yemnHocmu uayunoco nosHaHus: OPUEHTAIMSI HA COBPEMEHHYIO CHUCTEMY HAYYHBIX MpeACTaBlIeHUIl 00 OCHOBHBIX
OMOJIOTUYECKUX3aKOHOMEPHOCTAX, B3aUMOCBA3SX UYEIOBEKa C MPUPOJHOM M COIMAIbHON Cpeloi;

IIOHUMAHHUC POJIN OMOJIOTHYECKOM HAayKHu B (bOpMI/IpOBaHI/II/I HAaYYHOTO MHUPOBO33PCHUSA; PA3BUTUC HaquOﬁ J'IIO603HaTeJ'II>HOCTI/I, HHTEpECa K
OMOJIOTHYECKOI HAayKE, HABBIKOB HCCIIeN0BATEIbCKOM €I TEILHOCTH.



B cghepe aoanmayuu k usmeHAOWUMCA YCIOBUAM COYUATLHOU U NPUPOOHOU Cpedbl. aJIcKBaTHAs OIICHKA U3MEHSIOIINXCS YCIOBHIA; TPUHATHE

pemieHust (MHIUBUAYaJIbHOE, B TPYIIE) B HM3MEHSIONUXCS YCIOBUSX HAa OCHOBAaHMM aHaiHM3a OMOJIOTWYECKON WH(GOpMAIHMW; TUIAHHPOBAHUE

NEUCTBUN B HOBOM CHTYyallMM HA OCHOBAHHMH 3HAHUN OMOJIOTMUECKUX 3aKOHOMEPHOCTEH.

MeTal’lpe}]MeTl—[l)Ie pe3yJjbTarThbl:

B cghepe osnraoenus ynusepcanvHvimu yueoHbIMU NOZHABAMENbHIMU OCUCBUIMU.

ba3oBrle Jornyeckue N1eNCTBUSL:

BBISIBJISITh M XapaKTEPU30BaTh CYLIECTBEHHbIEC TPU3HAKU OMOJOrMYECKUX OOBEKTOB (SBJICHUH);

YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KJIaCCU(PHUKAIIMUA OMOJOTUYECKUX OOHEKTOB (SIBJICHUH, MPOIIECCOB), OCHOBAHUS UIsI 000OIICHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

C yu€TOM TMpenyoKEHHOM OMOJOrMYecKod 3a/layd BBISBISATH 3aKOHOMEPHOCTH U NPOTHBOpEYHs B paccMaTpuBaeMblX (akTax u
HaOIOICHUSX; IPEAIaraTh KPUTEPHUH JUTSl BHISIBIICHUS! 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

BBISBJISITH I€PUITUTH HTHPOPMAIIMH, TAHHBIX, HEOOXOAMMBIX IS PEIICHUSATIOCTABICHHOHN 3a/1a4H;

BBISIBIISITh TPUYMHHO-CIICACTBEHHbIE CBSI3U IPHU U3YUYEHUU OMOJIOTMYECKUX SIBJICHUHM U TPOIIECCOB; J€NaTh BBIBOJABI C HCIOJIb30BaHHEM
NeTyKTUBHBIX U UHAYKTUBHBIX YMO3aK/IIOUEHUH, YMO3aKIIOUEHH M0 aHaJIOTuH, (JOPMYIUPOBATH TUIIOTE3bI O B3AUMOCBS3SX;

CaMOCTOSITEJIPHO BBIOMpATh CIOCOO pemIeHus y4eOHOW OHMOJOTHYecKOW 3adaud (CpaBHHBATh HECKOJBKO BAapHAHTOB PEIICHUS, BHIOMPATh
HanboJIee OAXOIAIINN C YIETOM CaMOCTOSTEIILHO BBIICIICHHBIX KPUTEPHUEB).

bazoBrle BccliefoBaTSIbCKUE ICHCTBUA:

HCITIOJIb30BATh BOIIPOCHI KaK I/ICCJ'IC,Z[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHUS;

(dbopMynupoBaTh BOMPOCHI, (PMKCUPYIOIIUE Pa3pblB MEKIY PeaJbHbIM U JKEJIaTeNbHBIM COCTOSHUEM CHTyalluHd, 0OBEKTa, M CaMOCTOSTEIbHO
yCTaHaBIMBATh HCKOMOE U JAHHOE;

q)OpMI/IpOBaTB THUIIOTE3Y 00 UCTHHHOCTH COOCTBEHHBIX CY)KﬂeHHfI,apFYMeHTHPOBaTL CBOIO IIO3UIIMIO, MHCHHUC,

MIPOBOJIUTH TI0 CAMOCTOSITEIIBHO COCTABJICHHOMY IUIAaHY HAOJIOJICHUE, HECIIOKHBIA OMOJIOTHYECKAN SKCIIEPUMEHT, HEOOJIBIIIOE HCCIICIOBAHNE
M0 YCTaHOBIIEHUIO 0COOEHHOCTEH OMOJIOTHYECKOTO 00beKTa (IIpolecca) u3yueHus,

MMPUYNHHO-CJICACTBCHHBIX CBSI3€H M 3aBUCHMOCTEH OMOJIOTHYSCKUX 00BEKTOB MCKAY 0060171;

OLCHUBATH Ha IPUMCHUMOCTDb U JOCTOBCPHOCTDH HH(pOpMaHHIO, MOJIYYCHHYIO B XOIC Ha6J'II-O,I[eHI/I$I " SKCIICPUMCHTA,

CaMOCTOATECIBHO (I)OpMy.]'II/IpOBaTB O606H.I€HI/I$[ U BBIBOJABI II0 PE3YJIbTaTaM HpOBe)IéHHOl"O Ha6J'IIO,Z[eHI/I$I, OKCIICpUMCHTA, BJIAJACTb
HHCTPYMCHTAMU OUCHKH JOCTOBCPHOCTH MOJYUCHHBIX BHIBOAOB U O606H.[€HI/II71;

IPOTrHO3UPOBATH BO3MOKHOC JalbHEHIIee Pa3sBUTHUC OHOJIOTHYECKUX MMPpOUECCOB NUX NOCICACTBUSA B AHAJIOTUYHBIX UJIM CXOAHBIX CUTYyallUAX,



a TaKyKC BbIJIBUT'aThb ITPECATIOJIOKCHHUA 00 ux PA3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAXx.

PaGota ¢ undopmarueii:

MIPUMEHSTH PAa3JIMYHbIE METO/Ibl, UHCTPYMEHTHI U 3alpOChI IIPU MIOUMCKE U 0TOOpe OMojornyeckoi nHGopMaluy Uin JaHHBIX U3 HCTOUYHUKOB
C Y4ETOM TIPEIIOKEHHOM y4eOHOH OMOIOTMYeCcKOi 3a/1a4u;

BBIOMpATh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HHTEPIPETUPOBATH OWOJIOTMYECKYIO HH(OPMALMIO pa3iIMyYHBIX BHIOB U (opM
MIPEACTABIICHUS;

HaxXOJUTh CXOAHBIC apTyYMCHTLI (HOI[TBep)KI[aIOHII/IC HJIM OIMPOBEpraromue OAHy U Ty KE HUACHO, Bepcmo) B Pa3JIMYHbIX I/IH(l)OpMaHI/IOHHI)IX
HCTOYHHKAX,

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (QOpMY MpeacTaBieHHs WHGOpPMALMM U WUTIOCTPUPOBATH pelIaeMble 3a/Jadll HECIOXKHBIMU
cXeMaMu, uarpaMmmamu, THOUTrpaukoi U MX KOMOUHALIUAMY;

OIICHUBATh HAAEKHOCTh OMOJOrMYecKoM HHGOpPMALMU 1O KPUTEpPUSAM, MPEAJOKEHHBIM Yy4YUTEIeM WU  c(hopMylIHpOBaHHBIM
CaMOCTOSITENBHO;

3allOMUHATh U CUCTEMATU3UPOBATh OMOJOTHYECKYI0 HH(OPMALIHUIO.

B cgepe osnadenus ynusepcanvHvimu yueOHbIMU KOMMYHUKAMUBHBIMU OeliCmEUIMU

OoOwenue:

® BOCIPHHHUMATH U POPMYITHPOBATH CYXJACHHUS, BBIPAXKATh SMOIIMH B IIPOICCCEBBIMOHEHUS TPAKTHUCCKUX U JJa00PAaTOPHBIX padoT;

® BhIpaXkaTh ceOs (CBOIO TOUKY 3pEHUS) B YCTHBIX U ITMCHMCHHBIX TEKCTaX;

® pacrno3HaBaTh HEBepOAIbHBIC CPEICTBA OOIICHWS, MMOHMMATh 3HAYCHHE COIMAIBHBIX 3HAKOB, 3HATh W pPaclO3HABATh IPEINOCHUIKH
KOH(QUIMKTHBIX CHUTYaIlUil U CMSTYaTh KOH(IIUKTBI, BECTU TIEPETOBOPHI;

® [IOHMMaTh HAMEPCHHUs IPYruX, MPOSBISATH YBAKHUTEIBHOE OTHOIICHHWE K COOCCETHHKY M B KOPpPEKTHOW (opme (GopMyIupoBaTh CBOU
BO3PAXKCHHS,

® B XOJI¢ UAJIOTa W/WIK AUCKYCCHH 33J]aBaTh BOIMPOCHI MO CYIIECTBY 0OCYXAaeMOi OMOOTHYECKOM TeMbl M BBICKA3bIBAThH HJICH, HAIlCTICHHBIC
Ha peleHrue OUOIOTUYECKOH 3a1a4u U MoAJIepKaHue O1aroxenaTeIbHOCTH OOIIEeHNUS;

® CONOCTAaBIISATH CBOM CYXKIEHHS C CY)KJICHUSIMU JPYTUX YYACTHUKOB JMAnora, 0OHapyXKUBATh Pa3INYMsl U CXOJCTBO MO3UIUH;

® yOJIMYHO MPEJCTABIATh Pe3ylbTaThl BHIOJIHEHHOTO OMOIIOTHYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIeI0BaHNUs, TIPOCKTA);

[ ]

CaMOCTOATECIBHO BLI6I/IpaTB (I)OpMaT BBICTYIJICHUSA C y‘-IéTOM 3ala4 Mpe3CHTaulnuu 1 0COOEHHOCTEM ayauTopun U B COOTBCTCTBUU C HHUM



COCTaBJIATH YCTHBIC U TMCbMCHHBIC TCKCTHI C UCIIOJIb30BAHUCM HUIUIIOCTPATHBHLIX MATCPUATIOB.

CoBMecTHAS IEATENBHOCTD (COTPYIHMYECTBO):

® [IOHMMAaTh U KCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHON ¥ MHIMBHUIYAIbHON pabOThl IPU pEIIEHUH KOHKPETHON OMOIOTUYECKON MPOOIeMBl,
000CHOBBIBAaTh HEOOXOJMMOCTH MTPUMEHEHHS TPYNIIOBBIX (DOPM B3aUMOJICHCTBHUS TPU PEIICHUH TIOCTABICHHON Y4eOHOH 3a1a4H;

® [IpUHUMATh LI€JIb COBMECTHOHN JESATENbHOCTH, KOJIJIEKTUBHO CTPOUTH NEHCTBUS IO €€ JTOCTHIKEHUIO: PacHpeleiaTh POJH, J0TOBapUBAaThCS,
o0cyXJaTh Mpolecc U pe3yabTaT COBMECTHOU pabOThI;

® ymMmeTh 00001IaTh MHEHHUSI HECKOJIBKHUX JIFOJIEH, MTPOSBISITH TOTOBHOCTh PYKOBOIUTb, BHITIOJHATH MMOPYYSHHSI, IO TINHSATHCS,

® [UJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOI pabOThl, OMPEAENsATh CBOIO poJib (C Y4ETOM NPEANOUYTEHUH U BO3MOXKHOCTEM BCEX YYaCTHHUKOB
B3aUMO/ICHCTBUS), paclpedeNsaTh 3aJauyd MEXJy WIeHaMU KOMaHJbl, y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCyxIeHus, oOMeH
MHEHHSIMH, MO3TOBBIE IIITYPMBI ¥ HHBIE);

® BBLINOJIHATH CBOIO YacThb pabOThI, JOCTHraTh KayeCTBEHHOI'O pe3yjbTaTa MO CBOEMY HANpaBJIEHUIO M KOOPAWHUPOBATH CBOU JIEHCTBHUS C
IPYTrUMH YICHAMH KOMaH]IbI,

® OIICHMBaTh KauyecTBO CBOEro BKJIaJa B OOHMHA NPOAYKT IO KPUTEPHUSIM, CaMOCTOATENBHO C(HOPMYIMPOBAHHBIM YYaCTHUKAMU
B3aMMO/ICHCTBHS; CPaBHUBATh PE3yJAbTaThl C UCXOAHOM 3aJadel W BKJIAJ KaXJ0To 4ieHa KOMaHIbl B JOCTHKEHHE pe3yabTaTOB, Pa3leisiTh
cepy OTBETCTBEHHOCTH U IMPOSIBIISITE TOTOBHOCTD K MPEIOCTABICHUIO OTYETA Tepe ]l TPYIIION;

® OBJIAJIETh CUCTEMON YHMBEpCAJIbHBIX KOMMYHHKAaTHBHBIX ACHCTBUH, KOTOpas obecnednBaeT cHOpMUPOBAHHOCTh COLIMAIBHBIX HAaBBIKOB U
HMOLIMOHAIBHOTO UHTEIJIEKTa NIKOJIbHUKOB.

B cgepe osnacenus  ynusepcanvHvimu VUEOHbIMU — pe2YNsiMUBHbIMU oelicmeusmu:
Camoopranuzanus:

®  BBLIABJIATH IPOOIEMBI JUISl PEILICHUS B dKU3HEHHBIX U YUEOHBIX CUTYAIMSIX, UCIIONIb3Ys OMOJIOrHUeCKUe 3HAHHUS;

® OpPUEHTHPOBATHCS B PA3IUYHBIX MOAXOJAX NPUHATUSA pElIeHUN (MHIUBUAYaJIbHOE, IPUHITUE DEILICHUs B TpYIIe, NPUHATHE PpEHIeHUuN
rpymmoi);

® CaMOCTOSITEIbHO COCTABIIATH AITOPUTM PELICHUs 3a7ayd (WM €ro 4acTh), BBIOMpaTh cnoco0 pelieHus yuyeOHoil Ouosiorudeckoil 3ajauu ¢
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBATh MpeJlaraéMble BAPUAHThI PELICHUH;

[ ]

COCTaBJIATH IUJIaH JIEHCTBHIA (HJ'IaH peajim3daliui HAMCUYCHHOTO aJI'OprUTMa peH_IeHI/ISI), KOPPCKTUPOBATH HpeI[J'IO)KCHHHﬁ AJITOPpUTM C y‘IéTOM
TMOJIYYCHH A HOBBIX OMOJIOTHUYECKUX 3HAHUI 00 n3yqyacMoM OHOJIOTHYCCKOM O6’beKTe;



® J1enath BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMokoHTpOJIb (pedaekcusi):

® BIAJETh cloco0aMM CAaMOKOHTPOJISL, CAMOMOTHBALIUH U pe(IIeKCHH;
® 1aBaTh a/ICKBAaTHYIO OLIEHKY CUTYalluu U IpeJylaraTh IjiaH €€ U3MEHEHUs;

®  YYHUTHIBATh KOHTEKCT U MPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPH pELIEHUH y4eOHON OMOJIOrHYecKoi 3a1aun, alanTHpOBaTh
pelIeHNne K MEHSIOIUMCS 0OCTOSITENIbCTBAM;

® OOBIACHATH MPUYUHBI TOCTHKEHUS (HEJOCTUKEHUSI) PE3YIbTATOB JIEATEIbHOCTH, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY, YMETh HAaXOIUTh
ITO3UTUBHOE BIPOU30LIEIIIEH CUTyalH;

® BHOCHUTH KOPPEKTUBEI B JCATCIbHOCTh HAa OCHOBC HOBBIX 06CTOHTGJ’IBCTB, NU3MCEHUBIINXCSA chyauHﬁ, YCTaHOBJICHHBIX OHII/I6OK, BO3HUKIIINX
TPYIHOCTEN;

® OIICHMBATh COOTBETCTBHUEC PE3yjIbTaTa LCIN U YCHOBHHM.SMOHPIOHaHBHBII)’I HWHTCIJICKT:

® pa3auyarh, Ha3bIBaTh W YIPABJIATH COOCTBEHHBIMH SMOIMSIMH W 3MOIHUSIMHU
APYTHUX;

® BBISBJIATH U AaHAJIU3UPOBATH IPUYUHBI IMOIIU;

® CTaBWTH ce0s Ha MECTO JPYroro yejaoBeKa, MOHMMATh MOTHBBI 1 HAMEPEHUSPYTOTO;

®  pEeryJIMpoOBaTh CIIOCOO BBIPAKCHHS IMOIIHIA.

e [lpunsarue ceOs U APYyrux;

® 0CO3HAHHO OTHOCHUTHCS K IPYTOMY YeJIOBEKY, €r0 MHECHHIO;,

® [pU3HABATh CBOE MPABO Ha OIMIMOKY M TaKOE XKe MPaBo APYroro;

® OTKPBITOCTb ceOe U JPYrHM;

® 0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIHPOBATH BCE BOKPYT;

® OBIAJETh CUCTEMOW YHHBEPCAJIbHBIX yYEOHBIX PEryISITHBHBIX ACUCTBUIA, KOTOpas oOecrieurnBaeT (HOPMHpPOBAHHE CMBICIOBBIX YCTaHOBOK
JTUYHOCTH (BHYTPEHHSIS MO3UIMS JIMYHOCTH), W JKU3HEHHBIX HABBIKOB JHYHOCTU (YIpaBJICHUS COOOW, CaMOJUCHIUIUIMHBI, YCTOWYHMBOTO
TTOBEJICHU).

IIpenmeTHble pe3yabTaThl OCBOCHHS MPOrpamMmbl: B mo3HaBaTenbHON (MHTEIUIEKTYallbHOM) cepe:

- HpI/IO6peTCHI/IC OIIbITa MCIIOJIb30BaHUA MCTOJ0B OHOJIOrHYECKOM HAayKH C ICJIbIO U3YUCHUA OMOJIOTHYECKUX 06’LCKTOB, SIBIICHHUN U MponeCCOB:



HaOJIo/IeHNe, OMMCAHWE, NMPOBEICHUE HECIOXHBIX OMOJIOTMYECKHX OTBITOB M JKCIEPUMEHTOB, B TOM YHCIE C HCIOJIB30BAaHHEM aHAJIOTOBBIX M
U(PPOBBIX OMOIIOTUIECKUX IIPHOOPOB U UHCTPYMEHTOB;

— (dopMupoBaHNE YMEHHUS HHTETPUPOBATH OMOJIOTUYECKUE 3HAHUS CO 3HAHUSAMH U3 JPYrUX y4EOHBIX IPEeaMeTOB ((PU3UKH, XUMHH, TeoTpaduH,
WCTOPHH, OOIIECTBO3HAHUS H T. [I.);

- (1)OpMI/IpOBaHI/IC yMeHI/Iﬁ peuarb y‘I€6HI>Ie 3aga4un OMOJIOTHYECKOTO COACpKaHWs, BBIABIIATH MPUYWMHHO-CICACTBECHHBIC CBA3H, IMPOBOJIUTH
KauCCTBCHHBIC U KOJIMYCCTBCHHBIC PACUCTEI, 1€JIaTh BBIBOABI HA OCHOBAHUHW NTOJTYUYCHHBIX PE3YIbTATOB,

— (opMupOBaHHE YMEHUS IUIAHUPOBATh Y4EOHOE HCCIEJAO0BAHUE WIIM MPOEKTHYIO paboTy C y4eTOM IOCTaBJIEHHOM Lenu: (pOpMYIHpOBATH
npoOieMy, TUIOTe3y M CTaBUTh 3aJjaud HCCIIEIOBaHMs, BBIOMpPATh aJ€KBATHO IOCTABJIEHHOM L€ METO[bl, JeNaTh BBIBOJBI IO pe3yJbTaTam
UCCIIEIOBAHUS WM IPOEKTHOM JesITeNbHOCTH;

— (¢opMupoBaHHE HHTepeca K YriyOJeHHI0 OMOJIOTMYECKUX 3HaHUM (MpeanpoduiibHas MOATOTOBKA M MpodeccuoHallbHas OpHEHTalus) U
BBIOOPY OMOJIOTHH Kak TTPO(IIIBHOTO MPEAMETa Ha CTYIEHU CPETHETO TOJHOTO 00pa3oBaHUs A Oymymied nmpodecCHoHATbHOW NesATeIbHOCTH, B
obnacTu OMOJIOTUH, MEIULIMHBI, SKOJIOTUU,IICUX0JIOTHH, BETEPUHAPUH, CETTLCKOTO X03HUCTBA;

— BJAJicHHE HaBBIKaMH Pa0OTHI ¢ WHpOpMAIHEH eCTeCTBEHHO-HAYYHOTO COJACPIKaHUs, MPEICTaBICHHOW B pa3HOW (opme (B BHAE TEKCTa,
TaOJMMYHBIX TaHHBIX, CXEM, TPaPHUKOB, TUArPaMM, MOJIEJICH, H300paKeHNH ), KpUTHIECKOTO aHaInu3a HH(hOpMaIMy 1 OIICHKHU €€ T0CTOBEPHOCTH;

— yMEHHE UHTETPUPOBATh OMOJIOTMYECKUE 3HAHUS CO 3HAHUSAMU JPYTUX YUeOHBIX MPEIMETOB; HHTEPEC K YIIyOJIeHUIO OMOIOrHYeCKUX 3HAaHUI
1 BbIOOPY OHMOJIOTMU Kak Mpo(UIBHOTO MpeAMeTa Ha YPOBHE cpelHero ooduiero oOpazoBaHus As Oyayied nmpodeccruoHalbHON AESTeTbHOCTH B
obnactu OMONOTMH, MEIUIMHBI, SKOJOTUH, BETEPUHAPHH, CEJIbCKOTO XO34WCTBa, MUIIEBONW MPOMBIIUIEHHOCTH, TICUXOJIOTHUH, UCKYCCTBA, CIOpTA -
MMETh YETKHE MPEICTaBICHHS O MAaTepUATHUCTUYECKON CYIIIHOCTH T€HOMOB KHBBIX OPTaHU3MOB U PETYISILIMIO UX PaOOTHI;

— 3HaHHE OCHOBHBIX (DAKTOPOB OKpY’KAIOLIEH Cpelibl, BIUSIONINX Ha PA3BUTHE U CYLIECTBOBAHUE KUBBIX OPraHU3MOB, aJanTaluuil K ¢pakropam
OKPY’KaIOIle! CpeIbl;

— 3HaHHE OCHOBHBIX TMOJXOJOB OWOTEXHOJOTHH, HCIIOJL30BAHUS €€ JOCTHKEHUH B COBPEMEHHOM KU3HU YeJOBeKa, OCOOEHHOCTU
WCIOJIb30BAHUS KUBBIX OPraHU3MOB IS IPOU3BOJICTBEHHBIX HYX/I YEJIOBEKA;

— 3HaHHE OCHOBHBIX MOJXOJIOB CENEKIUU U OMOTEXHOJOTHHU KYJIbTYPHBIX PACTCHMI, XapaKTepHU30BaTh I'€HETHUECKH MOAU(PUIIMPOBAHHBIE
pacTeHusi, ONepUpoOBaTh MOHATUSMU, THOPUIU3ALINS, OTIATICHHAs THOPUAN3AIs, UICKYCCTBEHHBIN 0TOOp, reTeposuc, TpaHchopmalrs, MyTareHes,
TE€HETUYECKOE PETAKTUPOBAHNUE;

— TIIOHUMAHHUC MOJICKYIAPHBIX MCXAaHU3MOB pCain3dallun HacCJIeICTBEHHOM I/IH(1)OpMaI_II/II/I H YMCHHC CB06OI[HO OoneprupoBaTb OCHOBHBIMU
ITOHATUAMH MOJ]CKyJ'IprHOﬁ6PIOJ'IOTPIPI " €€ COBPECMCHHBIX HaHpaBJ’IeHI/Iﬁ — I'CHOMUKHU, METAIrCHOMUKH, IPOTCOMUKU



— 3HaHUE OCHOBHBIX 3a00JICBaHMI YCJIOBCKA, MCXaHHU3MOB UX pa3BUTUA, crocobax ux JUArHOCTHKHU U JICUCHUA,

- (bOpMI/IpOBaHI/Ie YMCHHA HCII0JIb30BaTh MOHSTHHHBIA arrapar u CUMBOJIMYECKHAIN SI3BIK FCHCTUKU, TI'paMOTHOC IMMPUMCHCHHUEC HAYYHBIX
TEPMUHOB, TIOHATHM, TEOPUH, 3aKOHOB VISl OOBSICHEHUSI HAOI01aeMbIX OMOJIOTHYECKUX OOBEKTOB, SIBIICHUN M MPOIIECCOB, MO3BOJISIFOIINX 3aJI0KUTh
(GbyHIaMEHT HAyYHOTO MUPOBO33PEHUSI.

B nienHoCTHO-OpHEHTAIIMOHHOM cdepe:

— 3HaHue, YTO NMPUMEHEHHE COBPEMEHHBIX TEXHOJOTUH MOJIEKYISIPHON OMOJIOTHH MO3BOJISET YCIEUIHO pEellaTh Takue 37J000/1HEBHbIE MPOOIIEMBI,

KaK oxpaHa Oprmanmeﬁ Cp€abl, COXpaHCHHUEC 3J0POBbS YCJIOBCKA, KOHTPOJIb U BOCCTAHOBJICHUECOKOCHCTEM.

TEMATHYECKOE INTAHUPOBAHHUE

Moayab «MoJsiekyjasipHble OCHOBBI cejieknun» 9 kiace (34 yaca)

Ne m\m Paznen KomnuectBo yacos
1 MonekynsapHas OH0I0THs 10
2 MonekynspHble OCHOBBI T€HETHKH 10
3 MonekynsapHbIE OCHOBBI CEIEKITUN 14




KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE ITPOT'PAMMBI

Ne Tema ypoxka Komnuec dopma npoBeaeHUs IInanupyemas | daxtuyeckas
n\ TBO nara Jara
i 4acoB MIPOBEICHUS IIPOBEJICHUS
ypoka ypoka
Pazgea 1. Mouekyasipaast OuoJiorust 10
1 | OcHOBHBIE BE€XU Pa3BUTHUS MOJIEKYJISIPHOU OMOJIOTHH. 1 becena
2 | HyknenHoBble  KHCHOTHI.  OCHOBHBIE  TIPUHIIUIIBI 1 [IpakTnueckast pabota «Bbiaenenue
CTpOEHUSI. JIHK u3 Gananay.
3 | MaTtpuuHbsle  cuHTE3bl. Perummkamuss —  OCHOBaA 1 [Ipaktnueckass  pabora  «Monens
KJIETOYHOTO JIEJIECHHUSI. JHKopuramm.
4 | ITpuHITUTIBI PETITUKALIAH. 1 [Ipaktnueckas  pabora  «Mogmenb
JAHKopuramm.
[TpakTrueckas paboTta
«PennmukatuBHas ~ MammHa — (urpa
JIEMOHCTPAIIHS)».
5 | Myramuu. Yro BeI3bIBaeT usmeHeHus B crpoennn JJHK. 1 becena
6 | [IpuHIUIBI pETTUKALIAHN. 1 [IpakTnueckas pabota
«OrmpeeneHue KauecTna rpenapaTon
JJHK C IIOMOIILIO
cnekTpodoToMeTpun» (Ipy HATUYUU
000pyI0BaHNs).
7 Myrauuu. Yto BeI3biBaeT udmeHeHus B crpoenun JTHK. 1 becena
[TpuHIMIBI penaparum.
8 Tpanckpunuus. I eHeTUUECKUH KO, 1 [Ipaktnyeckas pabotra  «Pemenue
3a7a4 = Ha  TEHETUYECKHH  KOZ.
Tpancusaus».
9 | Opranmzamusi TeHOMa BHPYCOB [IpoTHBOBHpYCHBIE 2 Hccnenosatenbekast pabora.
CPEICTBA, MEXaHU3MBbI UX JIEHCTBUS. OKCIIEpUMEHT




10 | Opranmszanus reHoma Oaktepuili AHTHOAKTEpHUATIHHBIE HccnenoBarenbckas pabora
npenapatsl. Opranusanys reHoma 3ykapuot ['eHoMHoe «Pacnpocrpanenue
peIaKTUpOBAHUE. AHTUOMOTHUKOPE3UCTEHTHBIX

OaxTepuii».
Pa3nes 2. MoJsiekyJ/isipHble OCHOBBI TeHEeTHKH 10

11 | Ilpeamer renetuku. Kparkas wuctopusi pa3BUTHUS 1 PoneBas wurpa «Cynpba KIETKW».
MIPE/ICTaBJICHMSI O HACJIEICTBEHHOCTH. ['ens! nepexitouaTeNy.

[IpakTnueckoe 3agaHue «AITOPUTMBI
JUISL KIIETOKY.

12 | Ot rena kK mpu3HAaKy: KaK pacKpacuTh Kota. Uto Takoe 1 Ponesas urpa «Annenny.
npusHak? Ilyre or rena g0 mnpusHaka. Myranuu. HccnenoBarensckuii NIPOEKT
Amtenn. MyrareHsble (aKTOpBHI.

13 | I'eTtepo3uroTsl ©W TOMO3HTOTHL. JlOMHHAaHTHBIE U 1 pelieHue 3anau
pELIECCUBHBIE AJIIEIH.

14 | T'enbl cTpPOAT OpraHu3M. BKIIFOUeHHE U BHIKITFOYCHHE 1 PoneBas wurpa «Cynpba KICTKH».
Oonb1Ioro Habopa reHoB. Kak KJI€TKH MOHUMAIOT, Kakue ['eHbl nepekrovaTeNu.

T'€HbI JIOJDKHBI padoTaTh.

15 | JluckperHoe  HacjelOBaHWE  HNPU3HAKOB.  3aKOHBI 1 [TpakTuyeckoe 3aJaHue
Meunpgensa: oauH reH - oauH npusHak. Cxema «Eannoo06pasue nepBoro nmokoJeHUs».
CKpelIMBaHus. 3aKOH eJMHO00pa3us ruOprUI0B IEPBOTO
IIOKOJICHMSL.

16 | 3akoH paciueruieHus IpU3HaKa BO BTOPOM IOKOJIEHHUH. 1 HccnenoBaTenbCkuil IPOeKT «3aKOHBI
3akoHbl MeHensd: HECKOJIBKO T€HOB - HECKOJIbKO I'. Menpiens B 3KCIIEPUMEHTED.
IIPU3HAKOB. [IpakTrnyeckoe 3aJaHue

«Pacmennenue BO BTOPOM
HOKOJICHUUY.

17 | AuruGpuaHoe CKPEILMBAHHUE. HezaBucumoe 1 [Ipaktnyeckoe 3amanue «Pemerka
pacxosxeHue xpomocoM. CuenneHHoe HacleJOBaHHUe. [Iennera».

18 | BzaumoseicTBHE T'e€HOB. AJJIENIbHOE U HEaJUIEIbHOE. 1 [IpakTnueckoe 3a/1aHue
Onpenenenne noia. Ilomosele xpomocomsl. Camiisl U «HacnenoBanue,  cuemineHHoe ¢
CaMKH TI0JIOM.

19 | XpomocomMHOEe  ompeneneHue  moJa. IlosoBeIE 1 HccnenoBatensckas pabota




XPOMOCOMBI. [IpoGnema  pomonHuTENbHOM — X-
XPOMOCOMBI Y JKCHIIUH.
20 | TpexuBeTHBIEC KOIIKH. 1 [IpakTnueckoe 3aHsTHE
«B3aumoiencTBus T€HOB
(MoieTupoBaHue CHUHTE3a u
TPAHCIIOPTA MUTMEHTA B KIIETKY)».
Pasnen 2. MoJiekyjasipHble OCHOBBI CeJIEKITUMN 14

21 | T'eHsl B mOMyJSIIMSIX: BEJTMKOE paBHOBecHe. [lomymsius. 1 Ponesas urpa «9ddext 6yThII09HOTO
YacToThl BCTPEYa€MOCTH MPU3HAKA U aJUIETIS. TOPJIBIIIKAY.

22 | YpaBuenue Xapmau BaiinOepra. Tlomynsiuu MeHSOTCS: 1 IIpaktnueckoe 3aganue «YacToThI
YHCIIEHHOCTh, MUTPAITUs ¥ BBIOOD Cynpyra. ajuienied, TeHOTUTIOB U (DEHOTHUTIOBY.

23 | ®aKkTOpBl, KOTOpBIE  BBIBOJAT  MOMYJSAIHIO W3 1 HccnenoBaTenbCkuii TPOEKT «AHAINA3
paBHOBecust Xapau BaitnOepra. TEHETUYECKON CTPYKTYpbI MOMYJISIUN

(Ha OCHOBE 3aKOHa Xapnau-
Baitabepra)y.

24 | YucneHHOCTh TOMYJISIUH. 1 Ponesas urpa «9ddexT ocHOBATENS».
Hpeiid reHos.

25 | Myramuu. 1 [IpakTHueckoe 3aHsATHE

26 | Hecnyuaiinoe ckpemuBanue. M3omsmms. Tlomymsiun 1 HccnenoBatenbckas padora.
MEHSIOTCS: €CTECTBEHHBINH 0TOOP.

27 | Mexanusm NEHCTBUSA €CTECTBEHHOTO otbopa. 1 Ponesas urpa «EcTecTBeHHBIH
JIBxymumii oTo0p. 0TOODY.

28 | MoaudukanroHHass ”3MEHUYNBOCTh. CTaTUCTUYECKHE 1 Hccnenosarenbckue paboThl
0COOCHHOCTH MOIU(PUKATMOHHONW U3MEHYMBOCTH. «MoaudukanmoHHass HU3MEHUYHUBOCTh

pacTeHuil B Mpejenax Ballero MecTa
JKUTEIIbCTBAY.

29 | HacnenoBanue KOJIMYECTBEHHBIX MPU3HAKOB. 1 [IpakTuueckoe 3a/1laHue
KonuuectBennsie npusnaku. CpenoBas N3MEHUHBOCTD «["'omonoruveckue pAIBI
npu3Haka. Kosd¢uimeHT HacienqyeMOCTH MpU3HAKa. HACJIEJICTBEHHOM M3MEHYUBOCTH
OtBer Ha oTOOp. IloMck TEHOB KOJIWYECTBEHHBIX
MIPU3HAKOB.

30 | OnHonykneoTuaHbie BapuaHThl reHoB. JIHK-uwmm. 1 Uccnenosatenbekas paboTa.

TlosHOreHOMHBIN aHAJIN3 aCCOIIUAIINN.




31 | «Omb» Hax reHomoM. [loctreromuas apa. ObpaTHas Oecena
reHetuka. «OMHKCHBIE» wuccienoBanus. [Ipoteowm,
MeTabO0JIOM.

32 | HomecTuKanus u LEHTPbI FEHETHUYECKOTO [IpakTukym 17070111
pasHooOpa3us. Iloumcku pacTeHHid € «XOPOLIMMID) UCCJIEIOBATENIbCKUN MPOEKT: MeToabl
MpU3HAKaMU Ui yenoBeka. LIeHTprl reHeTuuecKoro KyJIbTUBHPOBAaHUS In  Vitro Ui
pazHooOpasusi.  Huxonmait  VBanoBuu  Basuiios. COXpaHEHUsT T'€HETUYECKHX DPECYPCOB
Cenexuus. pacTeHHd W I YCKOPEHHOM

CEJIEKIINH

33 | KomOuHamonHast 1 THOpUIHAS [IpakTukym n/unm
cenekuus. ['ereposuc. HCCIIEIOBATENBCKUI TTPOEKT: MeTo bl
CoxpaHUTb U U3Y4YUTh I'€HBI, YTOOBI KyIbTUBHPOBAaHUS In  Vitro  JUIs
MeHsATh Oyaymiee. Kak npaBuibHO COXPAaHEHUs TE€HETHUYECKHUX PECypCOB
XpaHuTh rewbl. Komnekiuun pactTeHUd W U1 YCKOPEHHOU
Te€HETUYECKUX PECYPCOB PaCTEHUIL. CeJIeKLUU

[IpakTyeckoe 3aganue « ATpOHOMBI.

34 | 'eHeTH4ecKue IIEHTPHI B HAIIEH [TpakTuxym u/unu

ctpane. ['ae 3annmarorcs
FEHETUKON U TEHOMUKOM JJIS1 HYX/T
CEJILCKOT'0 XO035HCTBa

MCCIIEIOBATENBCKUI TTPOEKT: MeTo bl
KYJIbTUBUPOBAaHUA In  Vvitro s
COXPAaHEHUS TE€HETHUYECKUX PECypCOB
pacTeHMH W Il YCKOPEHHOU
CEJICKIINH
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