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HOACHUTEJIBHAA 3AIINCKA

AKTYaJIbHOCTh W Ha3HaueHHe mnporpammbl. I[Iporpamma paspaboTaHa B
COOTBETCTBHM C TpeOoBaHUsAIMU DeAepalbHOIO TOCYAapCTBEHHOIO 00pa30oBaTENIbHOIO
CTaHJapTa OCHOBHOIO o0OImero oOpa3oBaHUs, OpPHEHTHUpOBaHA Ha oOecleueHue
WHIUBUAYAIBHBIX MOTpeOHOCTEH 00yyalolmuXcsi M HalpaBieHa Ha JOCTHXKEHUE
IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHMSI MPOTrpaMMbl OCHOBHOT'O 00IIero oO0pa3oBaHUs C
y4€TOM BbIOOpAa YYaCTHHUKaMHU OOpa30BaTENIbHBIX OTHOLIEHUNH KYpCOB BHEYPOUHOMU
JEeSTENBHOCTU. DTO MO3BOJIAET 00ECIEYUTh €IMHCTBO 00s13aTeNbHbIX TpeboBanuit ®I'OC
BO BCEM MPOCTPAHCTBE IIKOJIHHOTO OOpa30BaHMs: HE TOJbKO Ha YpPOKE, HO U 3a €ro
npeeaamu.

AKTyallbHOCTh ~ peaiu3allid  JTaHHOW  MporpamMMbl  OOyCJIOBJIEHa  caMOU
0COOEHHOCTHIO MTPOEKTHO-UCCIEA0BATENBCKON NEITENbHOCTH. JTa ACSTENbHOCTD JICKUT
B OCHOBE T03HABATEILHOTO MHTEpeca peOeHKa, SBIETCS 3aJ10rOM YMEHHUS IUIAHUPOBATh
TMo0bIe ACMCTBYS U BaXKHBIM YCJIOBUEM YCIIEUTHOM peanu3anuu uaeil. JIroopie n3MeHeHus
COBPEMEHHOI'0 OOIIEeCTBa CBS3aHbl C NPOEKTAMH U HCCIEIOBAaHUSIMH — B HayKe,
TBOpUECTBE, OM3HECE, OOIIECTBEHHOU KU3HU. [103TOMY Ba)kKHBIM 3JIEMEHTOM Pa3BUTHUSA
JUYHOCTU oO0yuaromierocst ABigeTcs (HOPMHPOBAHUE OCHOBHBIX HABBIKOB IMPOEKTHO-
UCCIIEN0BATEIBCKON JIESITEIIbHOCTH.

[Iporpammoii npeaycMoTpeHO (HOPMHUPOBAHHE COBPEMEHHOTO TEOPETUUYECKOTO
YpOBHS 3HAaHUW, a TaKkKe W TMPAKTUYECKOro OmbiTa paboTel C JabOpaTOPHBIM
o0opyaOBaHUEM, OBJAJCHUE MPUEMAMH HCCIEAOBATEIBCKONW JEATEIBHOCTH. MeTobI
opraHu3anudd  00pa3oBaTeIbHOW W  HAYYHO-HCCIENOBATEIbCKON  JACSTEIbHOCTU
npenycMaTpuBaloT (GOpPMHUPOBAHME Y OOYYAIOIIUXCS HECTAaHAAPTHOTO TBOPYECKOTO
MBIIIJIEHHUS, CBOOOIBI CAMOBBIPKCHHS M MHAUBUAYATIbHOCTH CYXICHHI.

JUis mojgHOro yuyera MOTpeOHOCTEH yyamMxcsi B NPOTrpaMME HCIOJIb3YETCs
muddepeHIMpOBaHHBIA TOAXO0M, YTO CTUMYJIMPYET YdYallerocs K YBEIUYCHHUIO
MOTPEOHOCTH B MHAUBHUIYAJIbHOM, MHTEJUIEKTYaJIbHON U TIO3HABATEILHOMN JEATEIHHOCTU
Y pa3BUTHIO HAYYHO-UCCIEA0BATENbCKUX HABBIKOB. [Iporpamma ctanet BocTpeOOBaHHOM
B INEPBYI0 Ouepelb IIKOJIbHUKAMHU, KOTOpbIE HMEIOT CTOMKHM HWHTEepec U
COOTBETCTBYIOLYIO MOTUBALIMIO K U3YUEHUIO NTPEAMETOB €CTECTBEHHO-HAYYHOIO LIMKJIA,
€CTECTBEHHBIM HAYKaM M TE€XHOJIOTHSIM.

B moapocTkoBOM BO3pacTe ydaluiuecs NposBIISIIOT CBOK 3aMHTEPECOBAHHOCTD B TOM
WIM WHOM 00JacTH 3HAHWUM, HAay4YHOM HAMpaBlIE€HUU WM MOpodecCuoHATbHON
nesaTenbHoCcTH. TakuMm o00pa3oM MPOUCXOAUT (POPMHUPOBAHUE T[IO3HABATEILHOU U
po(heCCUOHAIBHON COCTABIAIOIEH JTUYHOCTH, [IOMOTAET ydalleMycsl B ONpeNeeHUN
OyayLIero >KM3HEHHOT'O ITyTH U B IPO(ECCUOHAIIBHOM BBIOOPE MOCIE OKOHYAHMSI IIKOJBI.
[Tono6HOro poja 3aMHTEPECOBAHHOCTh CTUMYJIMPYET OCTOSIHHOE JKEIaHUE IIKOJIbHUKA
K MO3HaHUIO HOBOT'O, PACUIMPEHUIO U YIIyOJEHUIO COOTBETCTBYIOUIUX 3HAHWM, U



MOJIyYEHHUIO HOBBIX B TOM 4YHCJE MNPAKTUYECKUX HABBIKOB, a TaKXKE MOTUBUPYET
y4aierocsi Ha npo(OopueHTaIUIO.

[Iporpamma HaresnieHa Ha TOMOIIb PEOCHKY B OCBOGHUM OCHOB OpTaHU3alMH U
OCYIIECTBJICHUS] COOCTBEHHOM MPOEKTHO-UCCIIEN0BATEIbCKON ESITEIbHOCTH, a TAKXKE B
MpUOOPETEHUH  HEOOXOIUMOr0 OmbITa JUIi  pabdOThl HaA  WHAWBUIYATbHBIM
HCCIIEIOBAHUEM WJIU MPOEKTOM. [IporpaMma moMoxeT MIKOJbHHUKY B 0oJiee TIIyOOKOM
M3YUYEHUHU UHTEPECYIOIIEH ero 00JacTH €CTECTBEHHBIX HAyK, a TakKe B MPUOOpETEHUU
BOKHBIX COLIMAJIBHBIX HABBIKOB, HEOOXOJIMMBIX ISl MPOAYKTUBHOM COIMATU3AIUU U
dbopmMupoBaHus rpakIaHCKON MO3HUITUU:

— HaBBIKA CAMOCTOSTEIIBHOTO PEIICHUS aKTyaJIbHBIX UCCIEOBATEILCKUX WU
MPaKTUYECKUX 3aJ1au, BKIIIOYAIOIIETO B ce0sl yMEHHUE BUJIETh M aHATM3UPOBATH
poOJIeMbl, HYXKJIAIOIIUECs B PEIICHUH, YMEHUE JIeTaIbHO TPopadaThiBaTh U
peaau30BbIBaTh CIOCOOBI pabOThl C HUMH, YMEHHE TUIAHUPOBATH COOCTBEHHYIO paboOTy U
CaMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE MPOJIBH)KEHHUE K KEITAEMOMY PE3YIbTATY;

— HaBBbIKa FeHEepUPOBaHUS U 0POpMIICHHUSI COOCTBEHHBIX UCH, 00JIeUeHUs UX B
yIIOOHYIO JIJIsl pacpOoCTpaHeHus popMmy;

— - HaBBbIKA YBAXKUTEIHLHOTO OTHOIIECHHUSI K UY>KUM B3TJIsA/1aM U UJ1esiM, 0()OPMIICHHBIM
B paboTax Ipyrux JIIOAEH, Ipyrux aBTOPOB — BIIAJIEIBIEB MHTEIUICKTYaIbHON
COOCTBEHHOCTH;

— HaBbIKA MMyOJIMYHOTO BBICTYIUIEHUA Mepe]] OOIbIION ayaAuTOpHUEi,
apryMEHTHPOBAHUS U OTCTAWBAaHUS CBOEH TOUKH 3PEHHUSI, OTBETOB HA BOIIPOCHI
CBEPCTHHKOB U B3pPOCIbIX, YOSKICHUS IPYTUX B CBOCH MpaBOTE, MPOJIBUKEHUS CBOUX
uaeu;

— HaBbIKa pabOTHI CO CIENUATU3UPOBAHHBIMU KOMITBIOTEPHBIMU MTPOTPaAMMaMH,
71a00paTOpHBIM 000PYIOBAaHUEM, TEXHUYECKUMHU YCTPOMCTBAMH, OMOINOTECYHBIMU
(dboHIaMH ¥ UHBIMU PeCypcamu, C KOTOPBIMHU MOKET OBITh CBsI3aHA MPOEKTHO-
HCCIIEIOBATENbCKAS JEATENbHOCTD IIKOJbHHKA.

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

PaGouas mporpamma pacmpoCTpaHS€T CBOE JEWCTBHE Ha BCE CTPYKTYpHBIC
nojpaszeneHuss ABTOHOMHONH HEKOMMEpPUYECKOW 0011e00pa3oBaTenbHON OpraHu3aIuu
«/lom 3HaHUIY», BKITIOYas (pUIMambl, U peasin3yeTcs B HUX 0€3 N3MEHEHHIA.

BapuaunTtsl peanu3anuu nporpaMmmsl 4 GopMbl NPOBeIeHU 3AHATHI.

JlanHast mporpaMma paccyuTaHa Ha paboOTy €O INKOJBHHKAaMU 5-9 KJIaccos.
[lenarory BaxkHee akIIEHTUPOBATh CBOE BHUMAaHUE HE CTOJIBKO Ha KaYeCTBE pe3yJbTaTa
MPOEKTa WJIM UCCIEAOBAHUS, CKOJIBKO Ha TOM, YTOOBI yYalllHiiCcsl MOay4dal 3HaHUSI B TOM
YHCJI€ U YePEe3 BBIMOJHEHUE MPAKTUYECKOT0 3a1aHusl, Je1all BBIBOJIBI U YMO3aKITIOUEHUS
Ha OCHOBAaHMHM CBOEr0 HCCIIC/IOBAHMS, YYMWIICS CpPaBHUBATh €ro pe3yibTaTbhl C
TEOPETUYECKUM MATEPHATIOM U UCCIIEIOBAHUSIMU JIPYTUX HIKOIBHUKOB. Takum oOpazom,
IIKOJIBHUK OCBOUT OCHOBBI ITPOCKTHO-UCCIEI0BATEIBCKON AEATEIbHOCTH U MPUOOPETET
HaBBIK KPUTUYECKOTO OTHOILICHHS K MaTepHaly.



[Iporpamma pa3zbuTa Ha MOIAYJIH, KOTOPbIE MOTYT OBITH HCIIOJB30BaHbI JIHOO
4acTM4HO, JiMO0 moiHocThio. Tak wmonynb «Kak JKMBOTHBIE U pacTEHHUS
MPUCIOCA0INBAIOTCS» (IBOJIOLMOHHASA SKOJIOTHUS) MPEANoiaraeTcsl A U3ydyeHus B S5
wm 6 kimacce B TedeHue omHoro roxa (34 waca B rom). Moaymu «OCHOBBI
pacteHueBojacTBay U «buorexHomorus» paccuuTaHsl Ha 68 4YacoB U MOTYT OBIThH
peanu3oBaHbl B TeUeHUH 2-X JeT (1o 34 yaca B roj) wiu B TeueHuu 1 roga (68 yacoB B
ron). Bo BTopoMm ciiyuyae BO3MOXHO TMpoOXoxJeHHe o0oux wmonayied («OcHOBBI
pacTeHueBoicTBa» B 7/ win 8 kiacce, «buotexnomorun» B 7 uiau 8 kiiacce). AHaIOTHYHO
Moy «MoJeKyJIIpHble OCHOBBI (PU3UOJIOTHH U (apMakonorun» u «MoseKkyspHbie
OCHOBBI CEJIEKLIUM» PAacCUUTAaHbl Ha 68 YacoB U MOTYT OBITh PEAIM30BAHbI B TEUEHUH 2-
x Jiet (1o 34 yaca B roja) uiau B TeueHuu 1 roga (68 gacor B roa). Bo BTopom ciydae
BO3MOXKHO MPOXOXkAeHHe o0oux monynen («MosieKyJsipHble OCHOBBI CEJNEKIUU» B &
kiacce, «MoseKyJsspHble OCHOBBI (PU3HUOJIOTUH U (papMakosiorun» B 9 kiacce).

MOXXHO pEKOMEHJ0BaTh HCIONIb30BaTh MOAyln «Kak XWBOTHBIE M paCTEHUS
npucnocabnuBaoTcsa», «OCHOBBI PACTEHUEBOJACTBA», «MOJEKYIsIpHbIE OCHOBBI
CEJICKIIMU» B KaueCTBE HEMPEpBhIBHOrO 00pa3zoBaTeabHOro 1ukia (5-9 kiace no 1 yacy B
HEJENI0) JJis KJIacCOB arpoOMOTEXHOJIOTHMYECKOW HampasieHHocTd. Moaynu «Kak
KUBOTHBIE U pacCTeHHUs NpHUcnocadIuBalTCsay, «bruotexHonrorun» u «MoeKylispHbIe
OCHOBBI (PM3HOJIOTUU U (HapMaAKOJIOTUU» B KaYECTBE HEMPEPHIBHOTO 00pa30BaTEIHLHOTO
mukia (5-9 kimacc mo 1 wacy B HeJeno) Ui KIAcCOB OMOTEXHOJOTHYECKOTO HIIN
MEIULUHCKOTO HaIpaBJICHUI.

B3aumocBsizb ¢ mporpammoii BocnutaHusi. [Iporpamma kypca BHEYpOUYHOM
JESTENBHOCTH pa3paboTaHa C Y4YEeTOM pPEKOMEHJAIMH TpOrpaMMbl BOCHHUTAHUS,
YUUTBHIBAET TCHUXOJIOTO-TIEIArOTUYECKUE OCOOCHHOCTH AAHHBIX BO3PACTHBIX KATETOPHIA.
OT0 MO3BOJIAET HA MPAKTUKE COCTUHUTH 00YYAIONYI0 U BOCITUTATENIBHYIO JICSITEIbHOCTh
nearora, OpUEHTHPOBATh €€ HE TOJBKO HAa MHTEIUIEKTYallbHOE, HO U HA HPaBCTBEHHOE,
coLlMaibHOE Pa3BUTHE peOeHKa. DTO MPOSBISAETCS:

— B IPHOPUTETE JTUYHOCTHBIX PE3YJIbTATOB peain3aliy MPOrpaMMbl BHEYPOUHOM
NEeSATENbHOCTH, HAIEAINX CBOE OTPaKEHUE U KOHKPETU3ALUIO B IPOrpaMMe
BOCIIUTAHUS;

— B BO3MOKHOCTH KOMIUIEKTOBAHUSI PA3HOBO3PACTHBIX TPy AJIsI OpraHu3aluu
po(hOpUEHTAIMOHHOM 1EATEeIbHOCTH IKOJIbHIUKOB, BOCIIUTATEIbHOE 3HAUCHHE
KOTOPBIX OTMEYAETCS B MPOrpaMMe BOCIIUTAHUS,

— B MHTEPAKTUBHBIX ()OpPMaX 3aHITHH IS MIKOIHHUKOB, 00€CTICUNBAIOIINX
00JIBIIYIO X BOBJIEUYEHHOCTh B COBMECTHYIO C IE€JJarOrOM U JAPYTUMH I€TbMU
JEeSATENbHOCTh U BO3MOKHOCTh 00pa30BaHMSI HA €€ OCHOBE JIETCKO-B3POCIIBIX OOIIHOCTEH,
KJIFOUE€BOE 3HAUYCHHE KOTOPBIX ISl BOCIIUTAHUS MTOAYEPKUBAETCS TPOTrpaMMOi
BOCIIUTAHMUSI.



Oco0enHocTH padoTHI YUMTEIs IO IPpOrpaMMe. 3a/1a4a YUYUTENIS] COCTOUT B TOM,
YTOOBl  CONMPOBOXKJATh MpoLecc MNpoPecCHOHANbHOW OpPUEHTAlUU IIKOJbHUKA,
packpbIBas MOTEHIHUAN Ka)J0r0 4epe3 BOBICYEHHE B MHOIOOOpa3HYIO NEATEIBHOCTD,
OpraHU30BaHHYIO B pa3HbIX (hopmax. [Ipu 3ToM pe3yiabTaToM paboThl YUUTENS B IEPBYIO
ouepeib ABISAETCS JIMYHOCTHOE Pa3BUTHE yUallerocs. JINUHOCTHBIX pe3yJbTaTOBYYUTEN b
MOXET JOCTUYb, YBJEKas YYEHUKAa COBMECTHOM W MHTEPECHOM UM 000UM
NEeSATENbHOCTBIO,  YCTAHaBIMBas ~ BO  BpeMsl  3aHATUH  J0OpOXKeNaTeNbHYIO,
MOJJIEP>KUBAIOLTYIO aTMOC(Epy, HACKIIIAs 3aHATHS IEHHOCTHBIM COJIEpKAHUEM.

Cxema npoBeJieHUs 3aHATHI MO TPOrpaMMe:

1. OObsicHeHNE TEOPETUUECKOr0 MaTepurasa o TeMe.

2. TlonroroBka K SKCHEPUMEHTAIBHOMY 3aHATHIO, OOCYXJIEHHE OOBEKTOB IS
NPAKTUYECKOTO 3aHATHS.

3. IIpoBeneHne MpakTUUECKOTO 3aHATHS — OCHOBHAS 3a/1aya OCBOCHHE METOJI0JIOT MU
JAHHOTO DKCIIEPUMEHTA.

4. [lo OKOHYAHMM TPEMJIOXKHUTHh JACTSIM, KOTOpPbIE 3aMHTEPECOBAJIUCH JIAHHBIM
HKCIEPUMEHTOM, Pa3BUTh €r0 B MCCIEA0BATENbCKUI MPOEKT. [l 3TOro HeoOXoaumo
o0CyIuTh OOBEKTHI, KOTOpbIE YYEHUK OylIeT UCCleloBaTh, COCTaBUTh IUIaH
HKCIIEPUMEHTA.

5. IloMoub yueHUKY MPOAHATU3UPOBATH PE3YJIBTAThl IKCIIEPUMEHTA.

OneHuTh pe3yabTaThl IPOEKTHO-UCCIEA0BATEIBCKON NEATENIBHOCTH HIKOJIBHUKOB
MOKHO B IIpOLECCe 3alUThl MMM CBOMX pabOT B paMKax MIKOJbHOM Hay4yHO-
IpPaKTUYECKON KOH(pepeHIun.

1. Monexynapunas 6uonozua. (10uacos)

OcCHOBHBIEC BEXU PA3BUTHS MOJICKYJISIPHOU OMOJIOTHH.

Hyxnennossie kucnotel. OCHOBHBIE TPUHITUIIBI cTpoeHus. [IpakTudeckas pabota

«Beinenenne JIHK u3 6ananay. [Ipakrudeckas padota «Mojaens JIHK -opuramm.
[IpakTrueckas padota «Onpenenenre kauecta npenaparos JJHK ¢ momomnisio
cnexkrpodoroMeTpun» (IpU HATUYUU 000PYTOBAHU).

MatpuuHbie CUHTE3BI. Pernkanus — OCHOBA KJIIETOYHOTO AejaeHUs. [[puHImIbI
perummkanuu. [Ipaktudeckas pabora «PernkaTuBHas MamvHa (UTpa-a1eMOHCTPALIHS )».
[Tpaktuueckas padora «I1LP (Mmonens amnnudukamms Ha Oymare)y.

Myrtanuu. Yto Bei3biBaeT usMeHenus B crpoennu JAHK. [TpuHnmner penapanuu.
Tpanckpunuus. [Ipaktuueckas padora «Cuna mpoMoTOpay.

I'enetnueckwnii kon. [IpakTuueckas pabora «Permenne 3aa4 Ha TEHETUIECKUN KO
Tpaucnsmus. [Ipaktnueckas padora «DoaauHT OEITKOBY.

Opranu3zanus reHoma BUpycoB [IpoTHBOBUpPYCHBIE CPEACTBA, MEXAHU3MBI UX
JNEUCTBUA.

Opranuszanus reHoma 6akrepuil AHTHOAKTEepUaIbHbIE TpenapaThl.
UccnenoBatenbckas padora «PacnpocTpaHeHre aHTUOMOTUKOPE3UCTEHTHBIX OaKTepuin»
Opranuszanus reHoma 3ykapuot ['eHoMHoe pefgaktupoBanue. [Ipaktuueckas pabora

«PaboTta B cCOBpeMEHHbIX reHeTH4YeCKuX 0a3zax nanHbix. [Iposeaenue In silico
aHaJIN3a MOCJIeI0BATEILHOCTEN TEHOBY.



2. Monekynaphuie ochoswl cenemuku (10 uacoe)

[Ipenmer renetuku. Kpatkas uctopus pa3BUTHs IPEICTABICHUS O
HAaCJICICTBEHHOCTH.

OT reHa K npu3HaKky: Kak packpacutb Kota. Yto Takoe npusHak? [lyTs oT reHa no
npusHaka. Myrtanuu. Amnenu. ['eTepo3uroTsl 1 roMO3UroThl. JIOMMHAHTHBIE U
peueccuBHble auienu. PoneBas urpa «Amienn». MccnenoBaTenbCKUil TP OEKT
MyTareHnHble (pakToOpBbl.

['ensl cTposAT opranusm. BritoueHue u BeIKIIOUEHHE 00IbII0r0 Habopa reHoB. Kak
KJIETKH [MOHUMAIOT, KaKue T'eHbl JOJKHBI padoTathk. PoneBas urpa «Cynbp0a KIETKI.
I'ensi-nepexntoyarenu. [IpakTuyeckoe 3ajanue « AITOPUTMBI AJI KIETOK.

JluckpeTHOe HaciaeAoBaHUE MPU3HAKOB. 3aKOHBI MEH 1ensi: OJIUH I'eH - OJJUH
npusHak. CxeMa CKpeluBaHus. 3aKOH eMHO00pa3usi THOPUI0OB MEPBOTrO MOKOJICHUS.
[Ipaktuueckoe 3ananue «EaqunooOpasue nepBoro NOKoJICHUs». 3aKOH paclleIIeHUs

IpU3HAaKa BO BTOPOM nokosieHuu. [Ipakrnueckoe 3ananue «PacuierieHrne Bo
BTOPOM MOKOJIEHUW». MccnenoBarenbckuii npoekT «3akoHsl . Menaens B

AKCTICPUMEHTE.
3akoHbl MeH/iems: HeCKOJIBKO TE€HOB - HECKOJIBKO MPU3HAKOB. JIurudpuanoe

CKpelllMBaHUE. HezaBucumoe PacXOXKJICHHE xpomocoM. [Ipaktrueckoe
3aJlaHue

«Pemetka Ilenneray. CuenyieHHOE Hacjie10BaHHE.

BzaumoneiicTBue reHoB. AiienbHOe U HeallenbHoe. [IpakTuyeckoe 3aHsTHE

«B3aumMopieiicTBYS TeHOB (MOJIEIMPOBAHNE CUHTE3a U TPAHCIIOPTA MUTMEHTA B
kIeTKy)» Onpenenenue nona. [Tonossie xpomocombl. Camiibl U caMKku. Brusinue

(aKTOPOB OKPY’KAIOIIEH CPEJIbI. XpOMOCOMHOE  OIpEesIeHHe noJia.
[looBbIE  XPOMOCOMBI.
[Ipaktuueckoe  3amanue  «HacnmemoBaHue, CIETIEHHOE C MIOJIOM».

[TpoGnema 1OMOTHUTEIBLHON X -XpOMOCOMBI Y JKCHIIHUH. TpeXIIBETHBIC KOIIKH.

3. Monekynaphuie ocrnoswl cenexyuu (18 uacos)

['ensl B nomyJisinusix: Benukoe paBHoBecue. [lomyssinus. YacToTsl BCTpeyaeMoCTH
nmpu3HaKa u ajuiens. YpaBHeHue Xapaun-BaiinOepra. [Ipaktudeckoe 3aganue «HacToThl
ayiesneil, reHOTUNoB U (peHoTunoBy. VccnenoBaTenbckuii MPOEKT « AHATN3 TEHETUYECKOM
CTPYKTYpbI IONyJA1uu (Ha OCHOBE 3aKoHa Xapau-Baiinbepra)».

[Tomynsuyy MEHSIOTCS: YUCICHHOCTh, MUTPAIIHSI ¥ BBIOOp cymnpyra. DaKkTopsl,
KOTOpBIE BBIBOJIAT MOMYJIAIMIO U3 paBHOBecHs Xapau-BaiinOepra. UucneHHOCTD
nonynsiiuu. PoneBas urpa «93ddext ocHoBarens». PoneBas urpa « ekt OyThIIIOUHOTO
ropasimkay. Jperd reno. Myrauuu. Hecnyuaiinoe ckpemnBanue. M3onsimusi.

[Tomynsuyuy MEHSIOTCS: €CTECTBEHHBIN 0TOOp. MexaHu3M JeHCTBUS €CTECTBEHHOTO
otbopa. JIsmxymuii otdop. PoneBas urpa «EctecTBeHHBII OTOOD».

MoaudukannoHHass ”3MEHIHBOCTh. CTAaTUCTHYCCKHE OCOOSHHOCTH
Moau(DHKAITMOHHOK M3MEHYNBOCTH. MccitenoBarenbekre padoTel «MoauduKamoHHa st
M3MEHYHMBOCTh PACTEHUN B MIPEJIEaxX BAIIErO MECTA JKUTEIbCTBAY.

HacnenoBanne KOIM4eCcTBEHHBIX MPU3HAKOB. KOIMYECTBEHHBIE PU3HAKMY.
CpenoBast uaMeHunBOCTh pu3Haka. Koadduurent nacnenyemoctu npusHaka. OTBeT Ha
ot0op. Ilorck reHOB KOJMYECTBEHHBIX NMPU3HAKOB. O THOHYKJICOTUAHBIC BAPUAHTHI T€HOB.
JIHK-uum. [ToJiTHOT€eHOMHBIN aHAIA3 aCCOLUAIAM.

«Owmpbi» Has reHoMoM. [loctreHomHas spa. O6paTHast reHeTuka. «OMUKCHBIE
uccnenoBanus. [Iporeom, Metabonom. [lpakTudyeckoe 3aganue « ATpOHOMBI.



JlomecTuKkalus ¥ LEHTPbI TeHETUYECKOro pazHooOpasus. [loucku pacteHuii ¢

«XOPOIIUMMY MPU3HAKAMU IS YesloBeKa. [{eHTphl TeHeTHYecKoro pasHoo0pasusl.
Huxomnait iBanoBuu BaBuiios. Cenekuusi. KoMOuHamonHast 1 ruOpuiHasi CEIEKIUs.
I'ereposuc. IlpakTrueckoe 3ananue «I'OMOJIIOrMYeCKUE PsALIbl HACIEICTBEHHOU
W3MEHYUBOCTHY.

CoxpaHuTh U U3yUYUTh I'€HBI, YTOOBI MEHATH Oyayiiee. Kak mpaBUiIbHO XpaHUTh

renbl. Koiekiuy reHeTuyeckux pecypcoB pacteHuid. [IpakTukym u/minu
HCCIeIOBATEIBLCKUN MTPOCKT «MeToabl KyJIbTUBUPOBAHUS 1N VItro JJIsl COXpaHEHUS
TEHETUYECKUX PECYPCOB PACTEHUN U JJIS1 YCKOPEHHOM CEIIEKIIUN.

['eneTnueckue HEHTPHI B HALLIEW cTpaHe. [ 1e 3aHMMAar0TCsl TEHETUKOM U TEHOMHUKOU
JUIL HYK]J] CEJIbCKOTO XO35IUCTBA.

IJIAHUPYEMBIE PE3YJBTATBHI OCBOEHUS KYPCA BHEYPOUHOM
AEATEJIBHOCTHA

3aHATHS B paMKax IPorpaMMbl HalpaBJICHbI HA 00ECTICUEHUE IOCTUKEHUS
IIKOJIbHUKAMU CJEAYIONIUX JIMYHOCTHBIX, METANPEIMETHBIX U TIPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB.

JInuHOCTHBIE pe3yJbTAThI:

B cgepe epasxcoanckoeo 6ocnumanus: TOTOBHOCTb K KOHCTPYKTUBHOM COBMECTHOM
NEATEIbHOCTHU TP BHITIOJIHEHUHU UCCIIEIOBAHUI U IPOEKTOB, CTPEMIIEHUE K
B3aMMOINIOHUMAHHIO U B3aMMOIIOMOIIH.

B cghepe nampuomuueckozo 6ocnumanus; OTHOIIEHHE K OMOJIOTHUU KaK K BaXKHOMN
COCTaBJISIOIIEN KYJIbTYpbl, TOPAOCTH 3@ BKJIAJ POCCUMCKUX U COBETCKUX YUEHBIX B
pPa3BUTHE MUPOBON OMOJIOTUYECKON HAYKH.

B cghepe oyxoseno-npascmeennoco 6ocnumanus: TOTOBHOCTh OIICHUBATD MOBEJACHUE
Y TIOCTYTIKH C MO3HUIIMU HPABCTBEHHBIX HOPM M HOPM SKOJIOTHYECKOMN KYIbTYpBbI;
NOHMMAaHHUE 3HAYUMOCTH HPABCTBEHHOI'O ACTIEKTA JIEATEIIbBHOCTH YEJIOBEKA B MEIUIIMHE U
ouomnoruu.

B cghepe scmemuueckozco 6ocnumarnus: MOHUMaHUE POJIM OMOJIOTUU B
(bopMHUPOBAHUY ICTETHUECKON KYJIbTYpPbl TUIHOCTH.

B cghepe puzuuecrkozo éocnumanus, oopmuposarnus Kynvmypvl 300p08bs u
IMOYUOHAILHO2O O1a20N0yYUsl; OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 37I0POBBIO U
YCTaHOBKA Ha 3/I0POBBIN 00pa3 ®KU3HU (3[0POBOE MTUTAHUE, COOTIOJCHUE TUTUEHUIECKUX
MIPaBWJI U HOPM, cOaTaHCUPOBAHHBIN PEKUM 3aHATUN U OTNBIXA, PETYIsIpHAs (pU3MUecKas
AKTHUBHOCTB); OCO3HAHHE MOCIEICTBUI U HEMPUATHUE BPEIHBIX IPUBbIYEK (YyIOTpeOIeHUE
QJIKOTOJISI, HAPKOTUKOB, KypEHHUE) ¥ HHBIX (POPM Bpea At (GU3NIECKOTO U TICUXUIECKOTO
3I0POBBSL; COOIIO/ICHNE MPaBUil 0€30MaCHOCTH, B TOM YHCJI€ HaBBIKU O€30M1acCHOTO
MOBEACHUS B IPUPOJTHON Cpejie; CPOPMUPOBAHHOCTH HABBIKA PEIICKCUH, YITPABICHHUE
COOCTBEHHBIM AMOIMOHAIBLHBIM COCTOSTHUEM.

B cghepe mpyooeoeco socnumanus: akTUBHOE y4acTHE B PELIEHUU MPAKTUYECKUX
3a/1a4 (B paMKax CEMbH, IIKOJIbI, TOPOJIa, Kpasi) OMOIOTHUECKON U IKOJIOTUUYECKOU
HaIpaBJIEHHOCTH, UHTEPEC K MPAKTUUECKOMY HU3YUeHUI0 Npodeccuil, CBI3aHHbIX C
Ounosoruei.

B cghepe sxonocuueckoco 6ocnumanusi: opueHTalMs HA IPUMEHEHHE
OMOJIOrMYECKUX 3HAHUH MIPU PEIICHUH 3a/1ad B 00J1aCTH OKPY>Karollel Cpeibl; OCOZHAHUE
AKOJIOTUYECKUX MPOOJIEM U MyTeN UX PEIICHUS; TOTOBHOCTh K YYaCTHIO B IPAKTUYECKOM



NEATEeNIbHOCTH SKOJIOTMUYECKON HAMPABICHHOCTH.

B cghepe nonumanus yennocmu nayuno2o no3nanus: OpUEHTALMS HA COBPEMEHHYIO
CUCTEMY HAay4HBIX MPECTABICHUN 00 OCHOBHBIX OMOJOTHUECKUX 3aKOHOMEPHOCTSIX,
B3aUMOCBSA34X YEJIOBEKA C MIPUPOJHON U COLIMAIIBHOM CPEIOi;

MMOHUMAaHHE POJIU OMOJIOrMYECKON HayKH B (DOPMUPOBAHUM HAYUYHOTO
MUPOBO33PEHUS; pa3BUTHE HAYUYHOU JTI0003HATEIHLHOCTH, HHTEpECca K OMOIOTHYECKOM
HayKe, HAaBBIKOB UCCIIEI0BATEIIbCKOM A TEILHOCTH.

B cghepe aoanmayuu k usmensarowumcs ycrosusm coyuanbHou u NPUpOOHOU cpeobl:
aJIeKBaTHAas OIEHKA U3MEHSIOIMIMNXCS YCIOBUM; TPUHATUE pellieHUs] (MHAUBUAYAIbHOE, B
TPYIINE) B U3MEHSIIONIMXCS YCIOBUSAX HA OCHOBAHUU aHAJIN3a OMOJIOTUYECKON
uH(opMaluK; TUTAHUPOBaHWE  JCWUCTBUA B HOBOM CHUTYyallMM HA OCHOBaHUU
3HaHUN OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHbIe pe3yJbTAThI:

B cghepe osnaoenus ynusepcanohvimu yuebHbIMU NOZHABAMENbHBIMU OCUCMBUIMU

ba3oBrbie nornueckue AeHCTBUS:

® BBISBISTH U XapaKTEPHU30BATh CYIIECTBEHHBIE TPU3HAKU OMOJIOTHIECKHUX
00BEKTOB (SIBIICHU);

® YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KJIaCCU(DUKAIIUA OUOJTOTUUECKUX
00BEKTOB (SIBIICHUM, MPOIECCOB), OCHOBAHMUS 1151 0000IICHUSI U CPAaBHEHMUS,
KpUTEPHUHU MPOBOJIUMOTO aHAJIN3a;

® C y4€TOM MPEASIOKEHHON OMOJIOTUYECKOM 3a/1a4 BBISBIISATH 3aKOHOMEPHOCTH U
IPOTUBOPEUHS B pacCMAaTPUBAEMbIX (pakTax v HAOIIOEHUSX; IpeaaraTh
KPUTEPUH JIJISl BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHHL;

® BBIABIATH JePUIUTH HHGOPMAIIUH, TaHHBIX, HEOOXOAUMBIX JJIS PEIICHUS
MOCTaBIICHHOM 3a]1auu;

® BBIABIATH IPUUYUHHO-CIIEJCTBEHHBIE CBS3H NMPU U3YUCHUH OMOTOTHYECKUX
SBJICHUI U TIPOLIECCOB; JIeJaTh BBIBOJIbI C HCIIOJIb30BAHUEM JIETYKTUBHBIX U
WHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHaNIOTUd, (QOPMYIUPOBATh
TUIOTE3bl O B3aUMOCBSI3SIX;

® CaMOCTOSITEIFHO BBIOMPATH CIIOCO0 perieHus: yaeOHONW OMOIOTHYeCKOM 3a1auu
(cpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BEIOMPATh HAaNOOJIee TOIXO SN C
y4E€TOM CaAMOCTOSTENILHO BBIJIEIEHHBIX KPUTEPUEB).

ba3oBble UCCIEI0BATENBCKUE JIEUCTBHUSL:

® 1CIO0JIb30BaTh BOMPOCHI KAK UCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHUS;

¢ (popmynupoBaTh BOIPOCH], PUKCHUPYIOIINE PAa3PhIB MEXKIY PEATbHBIM U
KeIaTebHBIM COCTOSIHUEM CUTYallUH, OOBEKTA, U CAMOCTOSITEIbHO
yCTaHABIIMBATh UCKOMOE U JIAHHOE;

e (opmupoBaTh runmOTE3y 00 UCTUHHOCTH COOCTBEHHBIX CY)KJICHUIA,
apryMEHTHPOBATh CBOIO MO3UIMI0, MHEHUE;

® TPOBOJUTH [0 CAMOCTOSTENIBHO COCTABIIEHHOMY IJIaHY HAOII0/ICHHE, HECIOKHBII
OMOJIOrMYECKUM SKCIIEPUMEHT, HEOOJBIIIOE UCCIIEA0BAHUE MO YCTAHOBJICHUIO
0COOEHHOCTEM OMOJIOrUYecKoro 00beKTa (Impoiecca) u3yyeHus,

® [PUYUHHO-CIEJCTBEHHBIX CBSI3€M U 3aBUCUMOCTEN OMOJIOTHYECKUX 0OBEKTOB
MEXTy CO00M;




OIICHUBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh HHPOPMAITUIO, TTOJTYYECHHYIO B
X0/1¢ HaOJIOICHUS U DKCTIEPUMEHTA;
CaMOCTOSITEILHO (hOPMYJIUPOBATH OOOOIIEHUS U BHIBOJIBI IO pe3yJibTaTam
MPOBEAEHHOTO HAOIOICHUS, SKCTIEPUMEHTA, BIAJ€Th MHCTPYMEHTAMU OLIEHKU
JOCTOBEPHOCTH TMOJTYYEHHBIX BEIBOJOB U 0000LIEHUM;
IIPOTHO3UPOBATH BO3MOKHOE JajIbHEHIIee pa3BUTHE OUOJIOTUUECKUX MPOIIECCOB U
UX MOCIIEJICTBUS B aHAJIOTMYHBIX UJIU CXOJIHBIX CUTYAIlUsX, a TAK)KE BBIJIBUTATh
MPEANOIOKEHUS 00 UX PA3BUTHH B HOBBIX YCJIOBUAX U KOHTEKCTaX.

Pabota ¢ undopmarmei:
MPUMEHSATH Pa3IUYHbIC METO/IbI, HTHCTPYMEHTHI U 3aMPOCHI MPU MMOUCKE U 0TOOpE
OumosIoruuecKor nH(opMaIu Wik JaHHBIX U3 UCTOYHUKOB C YUETOM
pe1JIoKEHHON yueOHOM OMOI0THYecKoM 3a1auu;
BLIOMPATh, aHATTU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH
OuoJIornYecKyro HHGOPMAIIUIO Pa3TUYHBIX BUIOB U ()OPM MPEICTABICHUS;
HAXOJIUTh CXOJHBIC APTYMEHTHI (ITOATBEPKAAIONINE WM ONTPOBEPTAIOIIUE OHY U
Ty K€ HJICI0, BEPCUIO) B PA3IMYHBIX HHPOPMAITMOHHBIX HCTOYHUKAX;
CaMOCTOSITEILHO BEIOMPATH ONTUMAILHYIO (POPMY MPECTABICHHS HHOOPMALIUK U
WJUTFOCTPUPOBATH PEIIacMbIe 33/1a4ul HECIIOKHBIMHU CXeMaMU, JuarpaMmMaMu, HHOU
rpadMKoOi U MX KOMOMHAIIUSIMU;
OLICHMBATh HaIEKHOCTh OMOJIOTUYECKON HH(MOPMAITUU TIO KPUTEPHUSIM,
NIPEIJIOKEHHBIM yUUTEIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSITEIHHO;
3aIllOMUHATh U CUCTEMATU3UPOBATH OMOJOTHUECKYI0 HHPOPMAIIHIO.

B cghepe osnaoenus ynusepcanohvimu yueOHbIMU KOMMYHUKATMUBHBIMU

oelcmeuimu

Oo1ienue:
BOCIIPUHHUMATH U (POPMYIUPOBATH CYKIEHHUS, BBIPAXKATh SMOIIMHU B IIPoLIecce
BBITIOJIHCHUS MMPAKTUYCCKUX U Ja00OpaTOPHBIX padoT;
BBIpaXKaTh ce0s1 (CBOIO TOUKY 3pEHUSI) B YCTHBIX M MUChbMEHHBIX TEKCTAX;
pacrno3HaBaTh HeBepOaIbHBIC CPEICTBA OOIICHUS, TOHUMATh 3HAUYCHUE
COILIMAJIbHBIX 3HAKOB, 3HATh U PACIO3HABATH MPEANOCHUTKY KOHMDINKTHBIX
CUTYallUid ¥ CMATYATh KOH(MIUKTHI, BECTH MIEPETOBOPHI;
OHUMATh HAMEPEHHUSI IPYTUX, MPOSIBIISATH YBAKUTEIILHOE OTHOIIICHUE K
co0eceTHUKY U B KOPPEKTHOU popme (hopMyIrpoBaTh CBOU BO3PAKEHUS;
B XOJI€ IMAJIOTa W/ WK JUCKYCCUU 3a]1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOi
OMONOTUYECKOM TEeMBbI U BHICKA3bIBATh UJICH, HAIICICHHbBIC HAa PEIICHUE
OMONOTHYECKOH 3a7]a4H U MOIepKaHUE OJIaroKeIaTeIbHOCTH OOIIEHNS;
COTIOCTaBJISITh CBOM CYXKJIEHUS C CYKJIECHUSIMH IPYTUX YIACTHUKOB JUANIOTA,
O0OHapyKUBATh PA3NINYUS U CXOJCTBO TO3UIUH;
MyOJIMYHO TPEICTABIISATh PE3YIbTAThI BEITTOJTHEHHOTO OMOJIOTHYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEIOBAHMS, TPOCKTA);



CaMOCTOSITEILHO BIOMPATh (hOpMAT BBICTYIUICHUS ¢ YUETOM 3aj1ay MIPE3CHTAIIMU U
O0COOCHHOCTEH ayJUTOPUU U B COOTBETCTBUU C HUM COCTABJISITh YCTHBIC U
MUCbMEHHBIE TEKCTHI C UCTIOIB30BAaHUEM UILTIOCTPATUBHBIX MaTEPHAIIOB.
CoBMecTHas J1eSITeIbHOCTD (COTPYAHUYECTBO):
MOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U MHIUBUIYaJIbHOU
paboOTHI MPHU PEIICHUU KOHKPETHON OMOJIOrMYeCcKOl Tpo0aeMbl, 000CHOBBIBATH
HEO0OXOAUMOCTh MPUMEHEHUS IPYNIOBBIX (POPM B3aUMOJICUCTBUS TIPU PEIICHUU
MOCTaBJIEHHON y4eOHOM 3aa4H;
MPUHUMATH 11€JIb COBMECTHOM JEATEbHOCTH, KOJJIEKTUBHO CTPOUTH JICHCTBUS 11O
e€ JTOCTMXKEHUIO: paclpeIesiTh POJIH, 10TOBAPUBATHCS, 00CYKAATh MPOIIECC U
pe3yabTaT COBMECTHOM pabOTHI;
yMeTh 0000111aTh MHEHUSI HECKOJIBKUX JIIOJIEH, MPOSBISATh TOTOBHOCTh
PYKOBOJIUTD, BHITIOIHATH MOPYYCHHUS, TTOUUHSITHCS;
MJIAHUPOBATH OPTraHU3aIMI0 COBMECTHOM pabOThI, ONPEEsATh CBOIO POJIb (C
y4€TOM MPENOYTEHUN U BO3MOKHOCTEH BCEX YIACTHUKOB B3aUMOJICHCTBHS),
pacrpenensaTh 3a1a4i MEXTy WICHAMH KOMaH/Ibl, y4aCTBOBATh B TPYIIIOBBIX
dbopmax paboTsl (006CY)IeHNs, OOMEH MHEHUSIMHU, MO3TOBBIC IIITYPMbI U UHBIC);
BBITIOJIHSITH CBOIO YacTh pabOThI, TOCTUTATh KAYECTBEHHOT'O pe3yJibTaTa Mo CBOEMY
HaIPaBJIEHUIO U KOOPJAMHUPOBATH CBOU JICUCTBUS C IPYTUMHU YJICHAMH KOMaH/IbI;
OILICHMBATh KaYECTBO CBOETO BKJIAJa B OOLIUI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJCHCTBUS;
CpPaBHHUBATH PE3YJIbTATHI C UICXOAHOM 3a/1aued U BKJIAJ KaXKJO0T0 YJieHA KOMaH/IbI B
JOCTHXKEHUE PEe3YNIbTaTOB, pa3eisaTh chepy OTBETCTBEHHOCTH U MPOSBISATH
TOTOBHOCTH K MPEJIOCTABICHUIO OTUETA Mepe] TPYIIOH;
OBJIaJIETh CUCTEMOM YHHUBEPCATbHBIX KOMMYHUKATUBHBIX JCUCTBUH, KOTOpas
oOecrieunBaeT c(hOPMUPOBAHHOCTH COIMAIBHBIX HABBIKOB ¥ AMOILIMOHAIHHOTO
MHTEIJICKTA KOJIHHUKOB.
B cghepe 08110€HUSI  YHUBEPCANbHbIMU YYEOHbIMU  pPecyIAMUEHbIMU
Oelcmeusimu.
Camoopranuzanms:
BBISIBJISITH TIPOOJIEMBI TSl PEIIIEHUS B )KU3HEHHBIX M YIYCOHBIX CUTYAIUSX,
UCTIOJIb3Yys OMOJIOTMYECKUE 3HAHNUS,
OPUEHTHPOBATHCS B PA3NMUHBIX OAXO0AAX IPUHATHUS pElICHUN (MHIUBUAYAIBHOE,
NPUHATUE PEUIEHUS B TPYNIE, IPUHATHE PEIICHUN TPYIIIOi);
CaMOCTOSITEJIbHO COCTAaBJISATh AJITOPUTM PEIICHUS 33/1a4d (UJIU €ro 4acTh),
BBIOMpATH CIIOCO0 pemeHns yaeOHOH OMOIOTHYECKOH 3a1a4H ¢ YIETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
npejasiaraeMble BApUaHThI PELICHUI;
COCTaBJIATH IJIaH JEeUCTBUH (TUIaH pean3alid HAMEYEHHOTO alropuTMa
pelIeHns ), KOPPEKTUPOBATh NPEITIOKEHHBIN aJITOPUTM C YUETOM MOJTYYESHUS
HOBBIX OMOJIOTUYECKUX 3HAHUI 00 U3yyaeMOM OMOJIOTMYECKOM OOBEKTE;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.




CaMOKOHTpOJIb (pediekcus):

® BJIAJCTh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIIMY U pePIICKCUH;

® J1aBaTh aJICKBATHYIO OLIEHKY CUTYAIlMU U MpeJiarath iaH e€ U3MEHECHUS;

® YYUTHIBATh KOHTEKCT U MPEJIBUACTH TPYJHOCTH, KOTOPbIE MOTYT BOBHUKHYTh MIPU
pelieHny y4eOHOM OMOJIOrMYecKOor 3a/1auu, aAanTHPOBATh PEIICHUE K
MEHSIIOITUMCS 00CTOSATENbCTBAM;

® OOBSACHATH MPUYUHBI TOCTHKEHUS (HEAOCTKEHUS ) PE3YJIHTaTOB ACSATEILHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY, YMETh HAXOAUTh MO3UTUBHOE B
MIPOM30LIEIIEN CUTYallUH;

® BHOCHUTH KOPPEKTHUBHI B JACATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENIHCTB,
U3MEHUBIIUXCS CUTYaIINH, YCTAHOBIICHHBIX OITUOOK, BOSHUKIIUX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBUE PE3YJIbTaTa LU U YCIOBUSIM. IMOIIMOHATBHBIN
UHTEJIICKT:

® pa3IMyYaTh, HA3bIBATh U YIIPABIATH COOCTBEHHBIMU SMOIUSIMHU U IMOIUSIMHU

APYTHUX,
® BBISBISATH U AHAIM3UPOBATH MPUYNHBI IMOIU;
CTaBUTH CeOS1 HA MECTO JPYroro 4eJIOBEeKa, IOHUMATh MOTUBBI U HAMEPEHUSI
ApYroro,
PEryJIupoOBaTh CIIOCOO BBIPAKEHUS SMOIIUMN.
[IpunsiTue cedst u Ipyrux;
OCO3HAHHO OTHOCHUTKCS K APYTOMY YEJIOBEKY, EF0 MHEHUIO;
pU3HABATh CBOE MPABO HA OLIMOKY M TaKOE K€ MPaBo JIPYroro;
OTKPBITOCTH ce0€ U IPYTUM;
OCO3HABaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;
OBJIaJIETh CUCTEMOI YHUBEPCAIbHBIX YU€OHBIX PETYISITUBHBIX JEHCTBUN, KOTOpas
oOecrieunBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JTMYHOCTH (BHYTPEHHSS
MO3UIUS TUYHOCTH), U )KU3HEHHBIX HABBIKOB JIMYHOCTH (YIIpaBIeHUsI COOOH,
CaMOJUCUHUIUIMHBI, yCTOWYHUBOTO TTOBECHUS ).

IIpeameTHBbIE pe3yjbTaTbl OCBOCHUS ITPOrpaMMbl B 1To3HaBaTeIbHOM

(MHTEIUIeKTyaTbHOM) cdepe:

— TMpUOOpETEHHE OIbITa UCTIOIB30BAHMS METO/IOB OMOJIOTUYECKON HAYKH C TETBI0
U3y4eHHS] OMOJOTUIECKUX OOBEKTOB, SBICHUN U TIPOIIECCOB: HAOIIOICHHE, OMTMCAHUE,
MIPOBE/ICHUE HECTIOKHBIX OMOJIOTMYECKUX OIBITOB U SKCIIEPUMEHTOB, B TOM YHUCIIE C
MCITOJIb30BAaHUEM aHAIOTOBBIX U ITUGPOBBIX OMOIOTHYECKUX MPUOOPOB U HHCTPYMEHTOB;

— (opmupoBaHHe yMEHUS UHTETPUPOBATH OMOJIOTHYECKHUE 3HAHUS CO 3HAHUSIMH U3 APYTHUX
y4eOHBIX TPpeAMETOB ((DU3UKH, XUMUH, Teorpaduu, HICTOPUH, OOIIECTBOZHAHUS U T. 11.);




dbopMupoBaHUE YMEHUN peniaTh y4eOHbIe 3a]ja4u OMOJIOTHYECKOT0 COJepKaHus,
BBISIBJISITh TPUYMHHO-CJICICTBEHHBIE CBSI3U, MPOBOJAUTH KaU€CTBEHHbIC U
KOJIMYECTBEHHBIE PACUETBHI, J€JIaTh BHIBO/bBI HA OCHOBAHUHU MOJTYYEHHBIX PE3YJIHTATOB;
(opMHUpOBaHUE YMEHMSI IJIAHUPOBATH YUEOHOE HCCIIEJOBAHUE WIIH POEKTHYIO padoTy ¢
y4€TOM NOCTaBJICHHOM LEeNH: POpMYIUPOBATH MPOOJIEMY, TUIIOTE3Y U CTAaBUTH 3aJ]aUH
UCCJIeI0BaHUs, BHIOMPATh aJIEKBATHO MOCTABJIEHHOM 1IeJIM METO/Ibl, A€JIaTh BHIBOBI 1O
pe3ysbTaTaM MCCIIEOBAaHUS WM MPOEKTHOM A TENbHOCTH;

dbopMupoBaHue HHTEpeca K yriyOJeHn0 OMOJIOrMYecKUX 3HaHuM (mpeanpoduibHas
MOATOTOBKA U MPoQecCuoHaIbHas OPUEHTAIIS) U BEIOOPY OMOJIOTHH KaK PO UIBLHOrO
npeMeTa Ha CTYNEHHU CPEIHETo MOJHOTO 00pa3oBaHus sl Oyyiien
npodeccuoHaIbHOM 1eATeTbHOCTH, B 001aCTH OMOJIOTMH, MEIULIMHBI, YKOJIOTHUH,
NICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO X035MUCTBA;

BJIa/ICHHE HaBbIKaMU pabOThI ¢ HH(OpPMAIEN €CTECTBEHHO-HAYYHOTO CO/IepKaHUS,
peCTaBICHHON B pa3Hoi popMe (B BUE TEKCTA, TAOJUYHBIX JJAHHBIX, CXEM, Tpa(UKOB,
auarpaMm, Mojiesiel, H300pakeHui), KpUTHYECKOro aHalin3a UHPOPMAIIMU U OLICHKHU €€
JIOCTOBEPHOCTH;

yYMEHHE UHTETPUPOBATH OMOJIOTMYECKUE 3HAHUS CO 3HAHUSAMHU JIPYTUX YUEOHBIX
IPEIMETOB; MHTEPEC K YriayOJeHUIO0 OMOIOTMUYEeCKUX 3HAaHUI U BBIOOPY OMOJIOTHU KaK
npoUILHOTO MPEeMETa Ha YPOBHE CpeAHEro o01ero oopa3oBanus ass Oyayien
npodeccuoHaIbHOM IeATeTFHOCTH B 001aCTH OMOJIOTMH, MEIUIIMHBI, YKOJIOTHUH,
BETEPUHAPUHU, CEITHCKOTO X035 HUCTBA, MUIIEBON MPOMBIIIIEHHOCTH, IICUXOJIOTHH,
HCKYCCTBA, CIIOPTA - UMETh YETKHE MPEICTABICHUS O MATEPUATTUCTUYECKOMN CYITHOCTH
T€HOMOB YKUBBIX OPTaHU3MOB U PETYJISLUIO UX PaOOTHI;

3HaHHE OCHOBHBIX (haKTOPOB OKPYKAIOIIEH CPEebl, BIUSIONIUX HA PA3BUTHE U
CYIIIECTBOBAHUE KUBBIX OPTaHU3MOB, aIalTalluid K PaKkTopaM OKpYKaroIeh Cpeibl;
3HaHME OCHOBHBIX MOIX0/I0B OMOTEXHOJIOTUH, UCTIONB30BAHMS €€ IOCTH)KCHHI B
COBPEMEHHOM KU3HU YEJIOBEKA, 0COOCHHOCTH MCIIOIb30BAHUS KUBBIX OPTaHU3MOB JIJIs
IPOM3BOJICTBEHHBIX HYK]] YEJIOBEKA;

3HaHHE OCHOBHBIX MOAXO0/I0B CEJEKIIUMU U OMOTEXHOJIOTUH KYJIbTYPHBIX PACTCHHH,
XapaKTepru30BaTh TeHETUYECKU MOIU(MUIIUPOBAHHBIE PACTEHUS, OTIEPUPOBATH
MOHATUSAMU, THOPUAN3AINSA, OTAAJICHHAS THOPUIN3AIINSI, HICKYCCTBEHHBIA OTOOD,
rereposuc, Tpanchopmanus, MyTareHe3, FeHeTHUECKOE peJaKTHPOBAHNUE;

MMOHMMAaHUE MOJIEKYJISIPHBIX MEXaHU3MOB PeaIn3allii HACIEICTBEHHON HH(OpMAIUU 1
yMEHHE CBOOOHO ONEPUPOBATH OCHOBHBIMU MOHATHSIMH MOJIEKYJISIPHOM OMOJIOTMHU U €€
COBPEMEHHBIX HalpaBJIE€HU — F€HOMUKH, METAr€HOMUKH, IIPOTEOMUKH;

3HAHHE OCHOBHBIX 3a00JICBAaHUH YEIIOBEKA, MEXaHU3MOB MX Pa3BUTHS, CIIOCO0AX UX
JUArHOCTUKHU U JICUCHUS;



— (QopMHpOBaHNE YMEHUS UCTIOIb30BaTh MOHATUIHBIN anmnapaT ¥ CUMBOJIUYECKUH S3BIK
TE€HETUKH, TPAMOTHOE TPUMEHEHHNE HAyUYHBIX TEPMUHOB, MMOHATUM, TEOPUH, 3aKOHOB IS
00bsicHEHUs HA0JI01aeMbIX OMOJIOTHYECKUX 0OBEKTOB, SBICHUIN U MPOIIECCOB,
MO3BOJISIONIUX 3aJI0KUTh (DYHIAMEHT HAy4YHOT'O MUPOBO33PEHUS.

B nieHHOCTHO-OpHEHTaIIMOHHOM cdepe:
— 3HaHHE, YTO MPUMEHEHHE COBPEMEHHBIX TEXHOJIOTHI MOJICKYJIIPHOU OUOI0THUH
MO3BOJISIET YCIIEUIHO peliaTh Takue 371000HEBHbIE MPOOJIEMbI, KaK OXpaHa
OKpYXaIoIlEel Cpesibl, COXpPAHEHHE 3710POBhS YEIOBEKA, KOHTPOJIb U BOCCTAHOBIICHUE

DKOCHUCTEM.
TemaTu4eckoe MIIAHUPOBAHUE
Tembl OCHOBHOE coIepKaAHUE JeATeJIbHOCTh HIKOJIbHUKOB
Tema 1. OcHOBHBIE BEXH [TpakTuyeckas pabora
MougexysipHast pa3BUTHSA «Bpraenenne JIHK u3
ounosorus (10 4) | MOJNICKYJIAPHOM OaHaHa.
OMOJIOTHH. [TpakTuyeckas pabora
Hyxkneunossie «Mognens JIHK-
KHUCJIOTBI. OpUTaMM».
OCHOBHBIE TTPUHIIUIIBI [TpakTuyeckas pabora
cTpoeHus. MaTpuuHsbie «OmnpeneneHne KayecTBa
CHUHTE3BI. Permkanms npenaparoB [JHK c
— OCHOBA KJIETOYHOTO JEIECHUSI. MOMOIIBIO
[IpyHUMNIBI peruKauy. cexkTpodoromeTpun»(pu
MyTtanuu. YTo BbI3BIBAET HAJIMYUU 000PYyTOBaHUA).
u3MeHeHus B ctpoenuu JJHK. [IpakTraeckas paboTa
[TpuHUOMIIBI penapanuu. «PemmkaTuBHAsS MalliHA
Tpanckpunuus. ['eHeTndeckuit (urpa- 1eMoHCTpaLIus )».
koa. Opranuzanus reHoma [IpakTuyeckas pabora
BUpYyCOBIIpoTHBOBUPYCHBIE «ITHP (Mmoxenn
CpEeACTBa, MEXaHU3MBbI HX aMIUTHUKausg Ha
nevicteus. OpraHuzanus reHoma Oymare)y.
OakTepuii AHTHOAKTEpUaTbHbIC [IpakTnueckas pabota
npenapatbl. Opranuzanus resomMa | «Cuiia IpoMOTOPA».
3yKapuot ['eHomHOe [IpakTnueckas padbora
peIaKTUpOBaHUE. «Pemienue 3amad  Ha
TEHETUYECKUI KOJI.
Tpancmanus».
[IpakTueckas pabota
«DonauHr OEJIKOBY.
HccnenoBaTensckas
paboTta
«Pacnpoctpanenue
AHTUOMOTUKOPE3UCTEHTHBIX
OakTepuin».
[IpakTuueckas pabota
«PaboTa B COBpeMEHHBIX




TE€HETUYECKUX 0a3zax
nansbiX. [IpoBenenue In
silico ananusa

MOCJIEIOBATEILHOCTEN
TE€HOB.
Tema 2. [Ipenmer reneruku. Kpatkas Ponesas urpa
MouJiekyJsipHbI€ | UCTOPUS PA3BUTUS «Annenny.
OCHOBBI IIPE/ICTABIICHUS HccnenoBarenbckum
reHeTHKH 0 HAaCJIEJACTBEHHOCTH. MpoeKT MyTareHHbIe
(10 v) Ot rena K npusHaKky: Kak (baKTopBhl.
packpacuth kota. Uto Takoe Ponesas urpa «Cyns0a
npusHak? [1yTe OT reHa 1o KJIETKW». [ eHbI-
npu3zHaka. Myrauuu. Asienu. MEePEKITI0YaTENH.
['eTepo3UroThl U TOMO3UTOTHI. [IpakTrueckoe 3agaHue
JIOMUHAHTHBIE U PELIECCUBHBIE «ANTOpUTMBI 1J14
aJuIenu. KJIETOK.
I'eHbl cTpOST OpraHu3Mm. [IpakTrueckoe 3agaHue
BxiroueHue v BBIKIIIOUEHHE «Enunoobpasue
6osbioro Habopa resoB. Kak MEPBOTO MOKOJICHUS».
KJIETKW TOHUMAIOT, KAKUE TeHBI [IpakTrueckoe 3agaHue
JOJDKHBI paboTaTh. «Paciemnyienue Bo
JIucKpeTHOEe HacleOBaHUE BTOPOM TIOKOJICHUM.
MpU3HAKOB. 3aKOHBI MeHIEs: HccnenoBaTenbckuii
OJIVH T€H - OANH npu3HaK. Cxema | mpoekT «3akoHsbI ['.
CKpEILIMBaHUs. 3aKOH MeHnnens B
eAMHO00pa3us THOPUIOB DKCIIEPUMEHTE.
EPBOTO [IpakTHueckoe 3a1anue
MOKOJICHUs. 3aKOoH paciieruieHust | «Pemetka [TenneTtay.
IpU3HAaKa BO BTOPOM nokoyieHnH. | [IpakTuyeckoe 3amaHue
3axkoHbI MeHiels: HECKOIBbKO «HacnenoBanue,
T€HOB - HECKOJIBKO MPU3HAKOB. CHLCTVICHHOE C TTOJIOMY.
JuruOpuaHoe CKpenuBaHue. [IpakTrueckoe 3aHsTHE
HeszaBucumoe pacxoxnenue «B3aumonencTaus
xpoMocoM. ClenieHHoe TEHOB (MOJIEIUPOBAHHE
HacJIeI0BaHUE. CUHTE3a U TPAHCIIOPTa
B3aumopericTBre reHos. MUTMEHTA B KIETKY )».
AJnenpHOE U HeaJUIEIbHOE.
Onpenenenue nojua. [logoBeie
XpoMocoMBbI. CaMIIbl ¥ CAaMKH.
Bnusiaue haxtopos
OKpY Karomen
cpenibl. XpOMOCOMHOE
onpenenenue nona. [lomossie
xpoMocoMsl. [TpoGiema
JOMOJTHUTENBHON X-XpPOMOCOMBI
y )KEHIIMH. TpexuBeTHbIC
KOILIKHU.
Tema 3. ['eHbl B momyJiAusX: BEIUKOE [IpakTrueckoe 3agaHue
Mouiexkyasipable | paBHoBecue. [Tomymnsanus. «YHacToThl amneneu,
OCHOBBI HacTOTBIBCTPEYAEMOCTH T€HOTHUIIOB U




ceqeknnu(18 4)

NMpU3HAKA U ajuiesisl. Y paBHEHUE
Xapnau- BaitnOepra.
[TonynAauuu MEeHAIOTCA:
YUCJIEHHOCTh, MUTpAIUs U
BBIOOp cympyra.

®daKTOPhI, KOTOPHIE BHIBOJSAT
MOMYJIALNIO U3 PABHOBECHS
Xapau-Baiin6epra.
UucaeHHOCTh MOMYJISIIUY.
Ponesas urpa

«Ipdekt OCHOBATEJIS».
Hpeiid renoB. MyTtauuu.
Hecnyuaiinoe ckpeluBaHue.
N3onsanus.

[Tonynsiiuu MEHSIIOTCS:
€CTEeCTBEHHBIN 0TOOD.
MexaHu3MIenucTBUA
€CTEeCTBEHHOTO 0TOOpAa.
JIBxymuit otoop.
MoaudukauoHHast
U3MEHYUBOCTD.
Craructuueckue
0COOCHHOCTH
MOJIU(PUKALUOHHOM
U3MEHYUBOCTH.
HacnenoBanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonnuecTBeHHBIE NPU3HAKY.
CpenoBasi UBMEHYMBOCTD
npusHaka. Koappumment
HACJIEyeMOCTH MPU3HAKa.
OtBetHa ot60p. [lonck renos
KOJIMYECTBEHHBIX MTPU3HAKOB.
OnHOHYKICOTUAHBIE BAPUAHTHI
renoB. JJHK-qwu.
[TonHOreHOMHBIMIaHAIN3
acCOIMAaIUH.

«OMBD» HaJl FEHOMOM.
[Toctrenomuas spa. OGpaTHas
reHeTuka. « OMUKCHBIEY
ucciaenoBanus. [Iporeom,
MeTaboaoM. JlomecTukanus u
HEHTPhl TEHETHYECKOTO
pasHoo6pasus. [Toucku
pacTeHuu ¢

«XOPOILIUMMY MPU3HAKAMU IS
yesioBeka. LlenTpel
T€HETHYECKOT0 pa3HooOpa3usl.

(EeHOTUIIOBY.
HccnenoBaTenbCKuii
IIPOEKT «AHaNIU3
F€HETUYECKOU CTPYKTYPBI
NoNyJAIu(Ha OCHOBE
3aKoHa Xapau-
Baiinbepra)».
Ponesas urpa «9¢dext
OYTBUIOYHOT'O TOPJIBIILIKA.
Ponesas urpa
«EcTecTBEeHHBIN
oTOOPY.
HccnenoBarenbckue
paboThl
«MoaundukamoHHas
M3MEHUYMBOCTh PACTECHUH B
npeenaxBaiiero MecTa
HKUTEIHCTBAY.
[IpakTueckoe 3aganue
«ATPOHOMBI».
[IpakTrueckoe 3a1anue
«["omoiiornyeckue psabl
HaCJIEJCTBEHHON
U3MEHYUBOCTI.




Huxkonaii BanoBnuBaBuios.
Cenekuus.

KombOunanmonnas u rubpugHas

cenekuus. I'ereposuc.
CoxpaHHUTh U U3YYUTH I'EHBI,
4TOOBIMEHATH Oynyiiee. Kak
MPABWILHO XPaHUTh T€HBI.
Kosmnekuy reHeTHYeCKUX
pecypcoB pactenuit. [IpakTukym
W/WIN UCCIIEN0BATEILCKUI
MPOEKT: MeTonbl
KyJIbTUBUPOBAHUS 1n Vitroass
COXpPAHEHHUS TEHETUUECKUX
pECYpPCOB PACTEHUM U ISt
YCKOPEHHOM CEJIEKIINU
['eHeTUeckHe HEHTPHI B HALLIEH
crpase. [ e 3aHumMarorcs
T'€HETUKOU U TEHOMUKOM IJIs1
HY KT

CEIBLCKOT0 X031 CTBA.
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