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HOACHUTEJIBHASA 3AIIMCKA

AKTyanbHOCTh U Ha3HAUYEHHUE MTPOTPAMMBI.

[Iporpamma pa3paboTaHa B COOTBETCTBUH ¢ TpeOoBaHusAMU DenepaqbHOrO rocyiapCTBEHHOTO
00pa30BaTEeNILHOTO CTaHAApPTa OCHOBHOTO OOIIero oOpa3oBaHMs, OPHEHTUPOBaHA Ha oOecredeHue
WHJAUBUIYAIBHBIX TOTPEOHOCTEH OOy4yalomMxcsi M HampaBieHa Ha JIOCTHKEHHE IUIAHUPYEMBIX
pe3yabTaTOB OCBOCHHS MPOTPAaMMBI OCHOBHOTO 00IIero o0Opa3oBaHMs C y4€TOM BbIOOpA y4aCTHHUKAMHU
00pa3oBaTeNbHBIX OTHOILICHWHA KYpCOB BHEYPOUHOW JEATETBHOCTH. OTO TMO3BOJSET OO0ECIeYHuTh
eanHCTBO oO0s3arenbHbIX TpeboBaHuit GI'OC Bo BceM MpOCTPaHCTBE IMIKOJIBHOIO OOpa3oBaHMs: HE
TOJIBKO Ha ypOKe, HO ¥ 32 €ro MpeieiaMH.

HOpMaTI/IBHO-HpaBOBle OCHOBY paﬁoqeﬁ IporpamMmmal Kypca BHeypO‘{HOﬁ JECATCJIBbHOCTH
COCTABJIAIOT CJICAYIOIIME NOKYMEHTDBI:

1. Vka3 Ilpesunenta Poccuiickoit ®denepannn ot 9.11.2022 Ne 809 «OO0 yrBepxaeHnn OcHOB
FOCYI[&pCTBGHHOfI MOJIMTUKHU TTO COXPAaHCHUIO U YKPCIJICHUTIO TPAAUIIUO HHBIX pOCCHﬁCKI/IX AYXOBHO-
HPaBCTBCHHBIX HeHHO0T€I>i».

2. Ilpuka3 MunuctepcrBa npocsenienust Poccuiickoit @eneparuu ot 31.05.2021 Ne 286 «O06
YTBEPKIACHUH (PeliepaTbHOTO roCyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa HAYAIBHOTO OOIIEero
obpazoBanus» (3apeructpupoas 05.07.2021 Ne 64100).

3. [Ipuka3z MunucrepctBa npocsemienust Poccuiickoit @eaeparuu ot 31.05.2021 Ne 287 «O06
YTBEPKIACHUH (PesiepaaIbHOTO roCyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOTO OOIIETo
obpazoBanus» (3apeructpupoas 05.07.2021 Ne 64101).

4. IIpuka3z MunucrepctBa npocsenieHust Poccuiickoit @eneparuu ot 18.07.2022 Ne 569 «O BHeceHuun
W3MEHEHUH B (peepaibHBIN roCyIapCTBEHHBIN 00pa30BaTeNbHbIN CTaHAapT HAYAIBHOTO OOIIETo
obpazoBanus» (3apeructpuponat 17.08.2022 Ne 69676).

5. Ilpuka3z MunucrepcrBa npocsemenus Poccuiickoit @enepanuu ot 18.07.2022 Ne 568 «O BHEeceHUMn
M3MEHEHUI B (hefiepabHbIN TOCYJapCTBEHHBIN 00pa3oBaTenbHbI CTAaHAAPT OCHOBHOTO OOIIETOo
obOpazoBanus» (3apeructpuponat 17.08.2022 Ne 69675).

6. [Ipuka3z MunucrepcTBa nmpocsenienust Poccuiickoit @eneparuu ot 18.05.2023 Ne 370 «O6
yTBEpKIAeHUH (PeliepaabHOi 00pa3oBaTeIbHON MPOTpaMMbl OCHOBHOTO 00I1Ier0 00pa30oBaHUs
(3apeructpuposan 12.07.2023).

7.11lpuka3z Munucrepcta npocsenieHus: Poccuiickoit @enepanuu ot 19.02.2024 Ne 110 «O BHeceHuun
M3MEHEHUI B HEKOTOpbIe TpuKa3bl MuHUCTEpCcTBa 00pa3oBanus U Hayku Poccuiickoii @enepanuu u
MunuctepctBa npocserienust Poccuiickoit denepaium, kacaromuecs ¢heaepanbHbIX TOCYAapCTBEHHBIX
00pa3oBaTeNIbHBIX CTAHIAPTOB OCHOBHOTO 00111er0 00pa3zoBanus» (3apeructpupoBan 22.02.2024 No

77331).

8. I[Ipuka3z Munucrepcrsa npocsemenus: Poccuiickoit @enepanuu ot 19.03.2024 Ne 171 «O BHeceHun
U3MEHEHHH B HEKOTOpPBIE IpUKa3bl 6 MuHucrepersa npocsemenus Poccuniickoit denepannmy,
Kacaromuecs gpeepaibHbIX 00pa30BaTENIbHBIX MPOrPaMM Ha4allbHOTO 00IIEro 00pa3oBaHMus,

OCHOBHOTO 00111er0 00pa3oBaHus U cpeiHero oomero oopazoanus» (3apeructpuponan 11.04.2024 Ne
77830).

9. IlocranoBnenue ' 1aBHOro rocyJapcTBEHHOTO caHuTapHoro Bpaya P® ot 28 centsops 2020r. Ne 28,
BerynuBiiee B cuity 01.01.2021r. «O6 yrepxaenuu CanlluH 2.4 3648-20 «CanurapHo-



AMUIEMHUOJIOTHUECKHE TPEOOBAHMS K OPTaHU3AIMSIM BOCITUTAHUS U 00YUEHUSI, OT/IIXA M 03/I0POBIICHUS
JETEN U MOJIOJIEKI).

10. YcraB MBOY «IIpomernuiennoBckast COIT Ne2y.
11. ITporpamma Bocniutanuss MbOVY «IIpomsbiinenHosckass COLL Ne2y.

AKTyanbHOCTh pean3alyy JaHHON MPOTpaMMbI 00YCIIOBICHA CaMOi OCOOCHHOCTHIO TPOEKTHO-
HCCIIEIOBATENIbCKON JIEATENbHOCTU. JTa JEATENIbHOCTh JIEKUT B OCHOBE IO3HABATEIBHOI'O HHTEpEca
peOeHKa, SBJISETCS 3aJI0TOM YMEHUS IUIAHUPOBATH JTFOOBIC JCHCTBHS U BAKHBIM YCJIIOBHEM YCICIITHON
peanuzauun uaed. JloOble W3MEHEHHS COBPEMEHHOro OOIIecTBa CBSI3aHBI C TMPOEKTaMU U
WCCIICIOBAaHUSIMU — B HAyKe, TBOPYECTBE, OM3HECE, 0OMIECTBEHHOM KU3HU. [103TOMY BaYKHBIM 3JIEMEHTOM
pa3BUTHSA  JIMYHOCTH  oOydaromierocst  sipisiercs  (GOPMUPOBAHHE  OCHOBHBIX  HAaBBIKOB
MMPOEKTHOUCCIIEIOBATENLCKOW  AesTenbHOCTU.  [Iporpammoit  mpemgycMoTpeHo  (opmupoBaHue
COBPEMEHHOTO TEOPETUYECKOTO YPOBHS 3HAHUM, a TakKe M IPAKTUYECKOTO OIbITa paboOThl ¢
1abopaTopHBIM 000pYI0OBAaHUEM, OBJIa/IEHUE IPUEMaMU HCCIIEI0BATEIbCKON IESITEIIbHOCTH.

Metonpl  opraHuzanuu  00pa3oBaTE€IbHOM U HAYYHO-HCCIIEOBATENIbCKON  JEATEIbHOCTU
MpeAyCMaTPUBAIOT POPMUPOBAHUE Y 00 yUAIOIINUXCSI HECTAHIAPTHOTO TBOPUYECKOTO MBIIICHHS, CBOOO,TBI
CaMOBBIPOKEHHS W HHAMBUAYATHHOCTH CYXKJEHWU. JIJIT TOJIHOTO ydeTra MOTpeOHOCTEH ydammuxcs B
porpaMMe UCToJib3yeTcs AuddepeHIInPOBAHHBIN MOIX0/, YTO CTUMYIIUPYET YUAIIEroCs K YBETUICHUIO
MOTPEOHOCTH B WHIWUBUIyaTbHOW, WHTEIUICKTYa IbHONW M TIO3HABATEIHHOUN NEATEILHOCTH U Pa3BUTHIO
Hay49HO-UCCIIEAOBATEIbCKUX HaBBIKOB. [Iporpamma crtaHeT BOCTpeOOBaHHOW B TIEPBYIO OdYEpe.lb
IIKOJFHUKAMH, KOTOPBIE MMEIOT CTOMKHA MHTEPEC W COOTBETCTBYIOIIYIO MOTHBAIMIO K H3YYCHHUIO
MIPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKJA, €CTECTBEHHBIM HayKaM U TEXHOJIOTHUAM. B monapocTkoBom
BO3paCTe yJaluecs MPOSIBIISIOT CBOIO 3aMHTEPECOBAHHOCTh B TOM MJIM MHOM 00acTy 3HAHUM, HAyYHOM
HaIpaBJICHUU WIH MPO(decCuoHaIbHON NesTeIbHOCTH.

Takum o00pa3zoM mpoucxoauT GOPMHUPOBAHHME TIO3HABATEIBPHOM W TPOdecCHOHATBHOM
COCTaBJISIONIEH JHUYHOCTH, MMOMOTAET ydalleMycsl B OINpeleleHUH Oyayllero >KM3HEHHOTO NMyTH U B
npodeccuoHalbHOM BBIOOpE TMOCiIEe OKOHYaHUS IKOJbl. [logoGHOro poja 3aMHTEPECOBAHHOCTH
CTUMYJIMPYET MOCTOSHHOE >KEJTaHHME IIKOJbHHKA K TMO3HAHHWIO HOBOTO, PACIIMPEHUIO U Y1y OJeHHUIO
COOTBETCTBYIOIIMX 3HAHUHM, M TMOJYYEHHUIO HOBBIX B TOM YHCJIE MPAKTUYECKHMX HABBIKOB, a TaKXKe
MOTHBHUPYET ydallerocsi Ha npoGOopueHTALINIO.

[IporpaMma HameneHa Ha HOMOIIL PeOEHKY B OCBOCHMHM OCHOB OpraHU3allid M OCYLIECTBIICHHUS
CcOOCTBEHHOU MPOEKTHO-HCCIEA0BATENbCKON EATEIbHOCTH, a TaKKe B MPUOOPETEHUH HEOOXOJUMOTO
OTbITa 17151 pabOThI HAJl MHAWBUYaTIbHBIM UCCIEIOBAHUEM UITU IIPOCKTOM.

JlanHasi mporpaMMa paccuMTaHa Ha paboTy co HIKoibHHKamu 5-9 kmaccoB. Ilemarory BakHee
aKI[EHTUPOBATh CBOE BHHMAaHHME HE CTOJBKO Ha KayecTBE pe3ylibTaTa IMPOEKTa WM HCCIeI0BaHUS,
CKOJIBKO Ha TOM, YTOOBI yJalIUCs MOTy4all 3HAHHUS B TOM YKCIIE M Yepe3 BBHIINOJIHEHUE MPAKTUYECKOTO
3aJlaHus, JeJall BHIBOJBI M YMO3AK/IIOUEeHUs Ha OCHOBAHUU CBOETO HCCJIENIOBAHUS, YUUJICS CPAaBHUBATH
€ro Pe3yNbTaThl C TEOPETUYECKIM MATEPUAIOM M UCCIIEIOBAHUSAMU APYTUX MIKOJIBHUKOB.

Takxum 06pa3om, MIKOJIHLHUK OCBOUT OCHOBHI TPOEKTHO-UCCIIEA0BATEIBCKOM NeATEILHOCTH U IPHOOPETET
HABBIK KPUTHYECKOTO OTHOIIICHHUS K MaTepHany.

[IporpamMma pa3bura Ha MOIYIH, KOTOPhIE MOTYT OBITh MCHOJB30BaHBI JHUOO YACTHUYHO, JTHOO
MOJIHOCTBIO.  «MOJEeKyaspHbIE OCHOBBI CENEKIMM» paccuuTaHbl Ha 34.  «MoleKylnsapHble OCHOBBI
CEJIEKIIMM» B Ka4eCTBE HEMPEephIBHOTO 00pa3zoBaTeNbHOTO IMKIa (5-9 knace mo 1 yacy B HeNeno) Jyis
KJIACCOB  arpoOMOTEXHOJOTHMUECKOW HampaBieHHOCTH. Monynu «Kak >KMBOTHBIE U pacTeHHs
npucnocadbnuBaTcsa», «bnorexnonorun» u «MoeKyIIpHbIE OCHOBBI (PU3UOJIOTUU U (PapMaKOIOTHN» B



Ka4yecTBE HENpPephIBHOTO oOpa3oBaresbHOro Iukna (5-9 kmacc mo 1 dacy B HEZIENIo) Ui KJIaccoB
OMOTEXHOJIOTMYECKOTO MJIM MEIUIIMHCKOTO HallpaBleHU. B3anMoCBs3b ¢ MporpaMMoii BOCTIUTaHHSL.
[Tporpamma Kypca BHEYpPOUHOI AEATEIBHOCTH pa3padoTaHa C y4eTOM PEKOMEHIAINi PUMEPHON

MPOrpaMMbl BOCIIUTAHUS, YYUTBHIBAET ICHUXOJIOTO-TIENAarOrMYeckKie OCOOCHHOCTH JaHHBIX BO3PACTHBIX
KaTeropuid. ITO MO3BOJISIET HA MPAKTUKE COCJUHUTH OOYYaIOUIyI0 M BOCIUTATEIBHYIO NEATEIbHOCTD
[eJarora, OpUEHTUPOBATh €€ HE TOJBKO Ha MHTEIJIEKTYalbHOE, HO U HAa HPABCTBEHHOE, COLMAJIBHOE
pa3BuTHE peOCHKa.
OTO NpOSBISETCS: — B IPUOPUTETE JIMYHOCTHBIX PE3YIbTATOB peaM3allMM MPOrpaMMbl BHEYPOUHOM
NEeSITEIbHOCTH, HAIIEIINX CBOE OTPAKEHHE U KOHKPETU3ALIUIO B IPUMEPHON IIpOrpaMMe BOCIIUTAHUS; —
B BO3MOJKHOCTH KOMIUIEKTOBAHUS PAa3HOBO3PACTHBIX TPYII Ul OPTaHU3aIUH MPO(OPUEHTATUOHHON
JESITEIbHOCTH IIKOJIbHUKOB, BOCIUTATEIbHOE 3HAUEHUE KOTOPBIX OTMEYAETCS B IPUMEPHOI porpaMme
BOCIIUTaHMS; — B MHTEPAKTUBHBIX (POpPMAxX 3aHATHH JJIs IIKOJIBHUKOB, 00€CIIEUMBAIOIINX OOJIBIIYIO UX
BOBJICUYEHHOCTh B COBMECTHYIO C II€IaroroM M JPYyrUMH JAE€TbMU JI€ATENbHOCTh M BO3MOKHOCTH
00pa3oBaHUs Ha €€ OCHOBE JIETCKO-B3POCIIbIX OOIIHOCTEH, KIIF0UeBOE 3HAUYEHNE KOTOPBIX /1151 BOCITUTAHUS
ITOJYEPKUBACTCS IPUMEPHOU TPOTPAMMOM BOCITUTAHUS.
Ocob6eHHocTH pabOTHI YUUTEIS MO TIPOrpaMMe. 3ajada yYuTelss COCTOUT B TOM, YTOOBI COMPOBOXKIAThH
mpouecc MpodeccnoHalbHOM OpUEHTAlMM IIKOJbHHMKA, pPACKpbIBas MMOTEHLHAT KaXIO0ro uepes
BOBJICUEHHE B MHOTI000pa3HyH0 JeATelIbHOCTb, OPraHU30BaHHYIO B pasHbiXx ¢Gopmax. I[lpu sToMm
pe3yIbTaTOM pabOThl YUUTEINS B MIEPBYIO OUEPE/Ib SBISETCS TUYHOCTHOE Pa3BUTHE YJallerocs.
JIMYHOCTHBIX PE3yJAbTAaTOB YUUTEIb MOXKET JOCTUYb, YBJIEKAas YUEHHKa COBMECTHON M MHTEPECHON UM
000MM J1eATEIbHOCThIO, YCTAHABIMBAas BO BpeMsl 3aHATHH J0OpOKEIaTeNbHYIO, IMOJIEePKUBAOIIYIO
aTMocdepy, Hachllas 3aHATUS IEHHOCTHBIM COJIEP’KaHUEM.
[IpumepHas cxema MpoBeACHUS 3aHATHH 10 TTporpamMme: 1. OObsICHEHNE TEOPETUIECKOTO MaTepHaia mo
Teme. 2. IloAroToBka K 3KCIEPUMEHTAIBHOMY 3aHATHIO, 0OCYXJIE€HHE OOBEKTOB AJIS MPAKTHYECKOTO
3aHATHA. 3. IIpoBeneHNe MPaKTUYECKOTO 3aHATH — OCHOBHAS 33Ja4a OCBOEHUE METONOJIOTMH JAHHOTO
skcnepuMeHTa. 4. Ilo OKOHYaHMM NPEUIOKHUTH JETAM, KOTOPBIE 3aMHTEPECOBAIUCH JIaHHBIM
9KCIIEPUMEHTOM, PA3BUTh €0 B UCCIIEN0BATENBCKUIM TPOEKT. J{71s1 3TOro He0O6X0IMMO 00CYIUTh OOBEKTHI,
KOTOpblE YYEHHMK OyAeT HCCIeNOoBaTh, COCTAaBUTh IUIAH OJKcnepumeHrta. 5. Ilomoub yueHUKY
IIPOAHAJIM3UPOBATE PE3YJbTaThl AKCIEpUMEHTa. OLIEHUTh PE3YNbTaThl MPOEKTHO-UCCIIEI0BATEIbCKON
NEATeNbHOCTH IIKOJBHUKOB MOXHO B IpOLIECCE 3alUThl UMU CBOMX pPa0dOT B paMKaxX LIKOJbHOU
Hay4YHOIIPAKTUYECKON KOH(epeHLnn.

[IJIAHVMPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA BHEYPOUHOU JIESATEJIBHOCTU

3aHATHS B pPaMKax I[pPOrpaMMbl HampaBieHbl HAa OOeCHeyeHHe JOCTH)KEHUS IIKOJIbHUKAMHU
CIIEAYIOIIMX JIMYHOCTHBIX, METAllPEIMETHBIX M IPEIMETHbIX O00pa30BaTENbHBIX pPE3yJIbTaTOB.
JInuHocTHBIE pe3ynbTaThl: B cdepe rpaxIaHCKOrOo BOCHMTAaHUS: TOTOBHOCTh K KOHCTPYKTHUBHOM
COBMECTHOM J€ATEIBHOCTH IIPU BBINOJHEHWM HCCICNOBAHUM M IPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHUMAaHHIO ¥ B3aUMOIIOMOLIY.
B cdepe marpuoTHueckoro BOCHHUTAHUSA: OTHOLIEHHE K OMOJIOTMM KaK K BaXXHOH COCTaBIISIOLICH
KYJIBTYpBI, TOPAOCTb 3a BKJIAJ POCCHMCKUX U COBETCKUX YYEHBIX B Pa3BUTHE MHUPOBOM OMOJIOTMYECKOi
HayKH.
B cdepe nyxoBHO-HPaBCTBEHHOI'O BOCIUTAHMS: TOTOBHOCTbh OIICHHWBATh MOBEIACHUE M TOCTYNKH C
MO3ULMM HPABCTBEHHBIX HOPM M HOPM DJKOJOTMYECKOW KYJIbTYpbl; IOHUMaHHWE 3HAYMMOCTH
HPAaBCTBEHHOI'O acleKTa JEATENIbHOCTH 4YeloBeKa B MenuluHe u Ouosioruu. B ciepe screTrueckoro
BOCIMTAHU: IOHUMaHHUE POJI OMOJIOTUHU B JOPMHUPOBAHUH ICTETUUECKOM KyIbTYphI TMUHOCTH. B chepe
¢u3n4ecKoro BOCHHUTAaHUS, (HOPMUPOBAHMUS KYJIBTYPHI 3J0POBbS M AMOIMOHAIBHOTO OJIaromoTydus:
OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pPOBBIO M YCTAaHOBKA Ha 3/I0POBBIH 00pa3 >KM3HU (310pOBOE
MUTaHKE, COOJIOICHNE TUI'MeHNYECKHUX MPABUII U HOPM, COIAaHCUPOBAHHBINA PEKUM 3aHATHHA U OTIbIXA,
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perynspHas (uznuyeckas aKTHBHOCTH); OCO3HAaHHE IOCIEIACTBUNA W HEMPUSNTHE BPEIAHBIX IPUBBIUEK
(ynoTpebiieHne ainKoroJis, HAPKOTHKOB, KypeHHE) ¥ HHBIX GOpM Bpeaa Il (PU3HIECKOTO U ICUXUIECKOTO
3JI0pOBBsI; COONIO/ICHHE NpPaBUI OE30MAaCHOCTH, B TOM YHCJIE HaBBIKM OE30MaCHOTO MOBEICHHS B
OPUPOJHON  cpede; CHOPMUPOBAHHOCTb  HaBbIKA  pedUIeKCHUH,  YIpPaBICHHE  COOCTBEHHBIM
SMOLIMOHAIBHBIM COCTOSIHMEM. B cdepe TpygoBOro BOCIHTAHMA: AKTUBHOE Y4YacTHE B pEIICHUH
NPAaKTUYECKUX 33/7a4 (B paMKax CEMbH, IIKOJIBI, TOPOJAa, Kpas) OHOJOTMYECKOH U 3KOJOTMYECKOU
HaIpPaBJICHHOCTH, HHTEPEC K MPAKTHUECKOMY H3YUCHHIO MpodeccHii, CBA3aHHBIX ¢ Ouosorueil. B chepe
9KOJIOTMYECKOT0 BOCIIUTAHUS: OPUEHTALINS HA IPUMEHEHHE OMOIOTMYECKUX 3HAHUM IPU PELLIEHUH 3a/1a4
B 00J1aCTH OKPY)KAIOIIEH Cpe/Ibl; 0CO3HAHKUE IKOJOTHUECKUX POOIeM U IMyTel UX PEHICHHUs; TOTOBHOCTh
K y4acTHIO B TPAKTHYECKOW AEATEIBHOCTH 3KOJIOTHYECKOW HaIpaBlieHHOCTH. B cdepe monmmanums
LIEHHOCTH HAy4YHOI'O MO3HAHUS: OPUEHTAlUsl Ha COBPEMEHHYIO CHCTEMY HAy4yHBIX MpEACTaBIECHUN 00
OCHOBHBIX OHOJIOTUYECKMX 3aKOHOMEPHOCTSX, B3aMMOCBS3SIX YEJIOBEKAa C MPUPOTHONW U COIMAIbHOMN
Cpe0if; HOHUMAaHHE POJIi OMOJIOTHYECKON HAyKU B (POPMUPOBAHUHM HAYYHOTO MUPOBO33PEHUS; pa3BUTHE
HayyHOM JI0003HATENBHOCTH, HMHTEpeca K OMOJIOrMYecKOd HayKe, HaBBIKOB HCCIIEIOBATEIbCKOM
nesTenbHOCTH. B cdepe amantanuu K U3MEHSIONIUMCS YCIOBUSIM COLIMAIBHOW M TPUPOJTHON CPEJIbI:
aJleKBaTHasl OLIEHKAa W3MEHSIOLIMXCS YCIOBUM; NMPUHATHE peuleHHsl (MHAMBHUAYaJbHOE, B TpYIIE) B
W3MEHSIIOMIMXCS YCIIOBUSX Ha OCHOBAaHUHM aHaiu3a OuoJjiorndeckod HHGOpMaALMK; IJIaHUPOBAHHE
JNEHUCTBUM B HOBOW CHUTyalluM Ha OCHOBAaHWW 3HAaHUW OHOJIOTMYECKHMX 3aKOHOMEPHOCTEH.
Mertanpeametnsle pe3ynbTathl: B cepe oBnaaeHus yHuBepcalbHbIMH Y4€OHBIMHU MO3HABATEIbHBIMU
nercTBusMU: ba3oBble JIornyeckue AeUCTBUS: * BBISBIISTH U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKH
OMOJIOTMYECKUX OOBEKTOB (SABJIEHUI); * YCTaHaBJIMBATh CYIIECTBEHHBIM MpPHU3HAK Kilaccu(UKauu
OMOJIOTHYECKUX 0OBEKTOB (SIBJIEHMI, MPOIIECCOB), OCHOBAHUS AJIsi 0000IIEHHUSI U CPaBHEHUS, KPUTEPUU
IIPOBOJIMMOTO aHAJIN3a; * ¢ Y4ETOM IPEIJIOKEHHON OMOIOrnYecKol 3ajauil BBISBIIATh 3aKOHOMEPHOCTH
U MPOTHUBOPEYHS B pACCMATPUBAEMBIX (pakTax M HAONIOJEHUAX; MpeularaTb KpUTEPUH Ul BBISABICHUS
3aKOHOMEPHOCTEN M IMPOTUBOPEUMIA; * BBIABIATH AeUIMTH HH(OPMALUY, JAHHBIX, HEOOXOAUMBIX JJIs
pElIeHHs TIOCTaBICHHOM 3aJayd; ° BBIABIAATH INPUYMHHO-CIECICTBEHHBIC CBSI3M IPU H3YYCHHH
OMOJIOTUYECKUX SBJICHUM M MPOLIECCOB; JeNaTh BBIBOABI C HCIHOJIb30BAHUEM JEAYKTHBHBIX U
UHAYKTUBHBIX YMO3aKJIIOYEHUH, YMO3aKIIOYEHUH MO aHaloruu, (QopMyaupoBaTb THIOTE3Bl O
B3aMMOCBS35X; * CaMOCTOSTENbHO BBIOMPATh CHOCOO pelleHus ydyeOHOM OHOJOrMyecKon 3ajadu
(cpaBHMBaTh HECKOJIbKO BapMaHTOB peIlIeHUs, BbIOMpaTh HauOojee MNOAXONAIUNA ¢ yd&ToM
CaMOCTOSITEJIBHO BbIJICJIEHHBIX KPUTEPHUEB).

basoBble nccnenoBaTenbCKue JEHCTBUSA: * UCII0JIB30BaTh BOIIPOCHI KaK UCCIEN0BATEIbCKANA HHCTPYMEHT
NO3HAHUA; * (OPMYJIHUPOBATH BOIPOCH], (PUKCHUPYIOIIME Pa3pblB MEXAY PEalTbHBIM U JKENaTeIbHbIM
COCTOSIHHEM CHUTYaIH, 00BEKTa, U CAMOCTOSITEIbHO YCTaHABIMBATh HCKOMOE U JaHHOE; * (OpPMUPOBATH
TUNoTe3y 00 HMCTUHHOCTH COOCTBEHHBIX CYKICHMH, apryMEHTHpPOBATb CBOIO IO3UIMIO, MHEHHE; *
IPOBOJIUTH IO CAMOCTOSITENIbHO COCTABJICHHOMY IIJIaHy HaOJIO/EHUE, HECIOXKHBIH OHOIOrMYecKUi
HKCIIEPUMEHT, HEOOJIBIIOE UCCIIE0OBAHUE IO YCTAHOBIEHHIO OCOOEHHOCTEH OMOJIOTHYECKOTO 0ObEKTa
(mpouiecca) U3ydeHusi, * NPUUMHHO-CIEICTBEHHBIX CBS3eH U 3aBUCHUMOCTEH OMOJIOTMYECKHX OOBEKTOB
MeXJly co0OH; * OlleHMBaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIHIO, MOITYYEHHYIO B XO/€
HaOMIOIEHUST W OSKCIEPUMEHTa; * CaMOCTOATENbHO (OPMYIUpOBaTh OOOOIIEHHS U BBIBOJIBI IO
pe3yiabTataM IpOBEAEHHOTO HAOIMIOAEHUS, SKCHEPUMEHTa, BIAJETh WHCTPYMEHTAMU OLIEHKH
JOCTOBEPHOCTH TIOJIyYEHHBIX BBIBOJOB M OOOOIIEHMH; ® MPOTHO3MPOBATH BO3MOXKHOE JAajbHEMIIee
pa3BUTHE OMOJIOTHUECKUX MPOLIECCOB U UX MOCNIEACTBUS B aHAJOTMYHBIX MJIM CXOJHBIX CUTyallUsX, a
TaKK€ BBIJBUraTh IMPEANONOXKEHUs 00 WX pa3BUTHH B HOBBIX YCIOBHUAX M KOHTeKkcTax. Pabora c
uHpopManKel: ¢ MPUMEHATh Pa3JIM4YHble METOJbl, MHCTPYMEHTHl M 3alpoChl IpU IMOHMCKE M OTOOpE
Ouosnornyeckoil MH(pOpMAIMM MM JAHHBIX M3 MCTOYHHKOB C YUYETOM NPEJIOKEHHON YyueOHOU
OMOJIOTUYECKON 3a1aud; * BBHIOMpaTh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH U MHTEPIPETUPOBATDH
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OMOJIOTHYECKYI0 HMH(OPMAIMIO pa3IMYHBIX BUAOB U (OPM MPEACTABICHHS;, ® HAXOIUTh CXOJHBIE
apryMeHThl (IMOATBEP)KIAIOIINE WM ONPOBEPraloline OJHY M Ty K€ HJICI0, BEPCHUIO0) B PAa3JIMYHBIX
MH(POPMAIIMOHHBIX UCTOYHMKAX; * CAMOCTOSITEIBHO BBHIOMpATh ONTHUMAIBHYIO (OPMY IMPEICTABICHUS
uHbOpMAMM ¥ WIUTIOCTPHPOBATH pElIacMble 3aJaud HECIOKHBIMH CXEMaMHM, JHarpaMMaMH, WHOU
rpaduKoi ¥ X KOMOMHAIMSIMH; ® OLICHUBAThH HAJEKHOCTh OMOJIOTHUYECKOM HHPOPMAIIUH 1O KPUTEPHSIM,
NPEUVIOKEHHBIM ~ YYUTENeM WM  c(hOpPMYIMpPOBAHHBIM  CaMOCTOSITENIBHO; ¢  3allOMHUHATh |
CHCTEMaTH3HPOBAaTh OMOJIOTHYECKYIO MHpopManmo. B cdepe oBrnageHns yHUBEpCAIbHBIMHA yI€OHBIMU
KOMMYHHUKATHBHBIMH JieiicTBusAMU OOIIeHNe: * BOCIPUHUMATD U ()OPMYIIMPOBATH CY)XJICHHS, BRIPAKAThH
HMOILIMH B MPOIECCE BHIMOJHEHNS IPAKTUIECKUX U JTA00OPATOPHBIX paboT; ¢ BBIpaXaTh ce0st (CBOIO TOUKY
3pEHHsI) B YCTHBIX U MMCHbMEHHBIX TEKCTAX; ® PACMIO3HABATh HEBEPOAIbHbIE CPeICTBA OOIICHNUS, TOHUMATh
3HaYCHHWE COIMAIBHBIX 3HAKOB, 3HATh M PACIO3HABATh NPEANOCHUIKM KOHQIMKTHBIX CHUTYallMd W
CMST4YaTh KOH(IUKTHI, BECTH TIEPETOBOPHI; * TIOHUMATh HAMEPEHUS IPYTHX, MPOSBISTh YBOKUTEIHLHOE
OTHOIIIEHHE K COOECETHUKY B B KOPPEKTHOU popMe POPMYITMPOBATH CBOM BO3PAKEHUS; * B XOIE IUAIOTA
W/WIH JUCKYCCHU 33J1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOil OMOJIOTHYECKO TEMBI U BBICKA3bIBATh
U7ieu, HaIleJICHHbIE Ha pelIeHre OMOJIOTHYECKOM 3a/1a41 | TOAIepKaHne OJlaroKenaTeIbHOCTH OOIIeHHS;
* COTIOCTABJIATH CBOM CYXKACHHUS C CY)KACHUSMU JPYrUX YYACTHUKOB JUAJIOTA, OOHAPYKUBATH Pa3IHIHS
M CXOJICTBO TIO3HITUH; * IMyOJIMYHO TPEICTABIATH PE3YNIbTAThl BBIIOJHEHHOTO OMOJIOTHYECKOTO OTIbITA
(3KCTIepuMeHTa, UCCIIeI0BaHus, MPOEKTA); * CAMOCTOSITENIbHO BHIOMPATh (GOpMaT BBICTYIUIEHHS C YUETOM
3aad TPEe3eHTAlMd W OCOOEHHOCTEH ayJUuTOpPHd W B COOTBETCTBHH C HUM COCTaBISITh YCTHBIE U
MMUCHMEHHBIE TEKCTHI C HCIOJIB30BAaHUEM WILTIOCTPATHBHBIX MarepuanoB. CoBMecTHasi JESTEIbHOCTh
(COTpyIHMYECTBO): * TOHUMATh M UCIOJIH30BATh MPEHMYIIECTBA KOMaHIHOW ¥ MHAWBUIYAIbHOW PaOOTHI
MIpU PEIIEHUH KOHKPETHOM OMOJIOTHYECKOM MpoOsieMbl, 000CHOBBIBATh HEOOXOJUMOCTh NMPUMEHEHHS
IpyNHoBBIX (POPM B3aMMOJEHCTBHS IIPU PELIEHUU MOCTABJIEHHON Yy4eOHOM 3a7auM; * IPUHUMATh LEb
COBMECTHOM JI€ATENIbHOCTH, KOJJIEKTUBHO CTPOUTH ACUCTBUS MO €€ NOCTUXKEHUIO: PACHPEACIATh POJIH,
JIOTOBApUBATHCS, OOCYKAATh MPOIECC M Pe3yabTaT COBMECTHON pabOTHI; * yMeTh 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJIEH, NMPOSBIATh T'OTOBHOCTb PYKOBOJUTbH, BBINOJHATH MOPYYEHHS, NMOJUMHATHCS; °
IUTAHUPOBATh OPraHU3ALNI0 COBMECTHOM pabOThI, ONPENEIATh CBOIO POk (C yU4ETOM NPEANOYTEHUNA U
BO3MOJKHOCTEH BCEX YYaCTHMKOB B3aMMOJAEHCTBUSI), PACHPENEIATh 3a1a4d MEX1y WICHAMHU KOMaHIbI,
y4acTBOBaTh B IpyNNoBbIX (popmax paboThl (0OCYXJeHHs, OOMEH MHEHHUSMHU, MO3TOBbIE LITYPMBbI U
UHBIE); * BBINOJHATH CBOK 4YacThb pPa0OThl, IOCTUraTh KaueCTBEHHOI'O pe3yibTaTa II0 CBOEMY
HaIpaBJICHUIO U KOOPIUHUPOBATH CBOU AECUCTBUS C APYrUMH WIEHAMH KOMaH/bI; * OLICHUBATh Kau€CTBO
CBOEr0 BKJIaJa B OOIIMHA MPOJIYKT IO KPUTEPHSIM, CAMOCTOSITEIBHO C(HOPMYIMPOBAHHBIM YYaCTHUKAMHU
B3aMMO/ICHCTBHS; CPAaBHUBATh PE3yJbTaThl C MCXOJHOM 3aqaueil W BKJIAJ KaKJIOTO 4YjeHa KOMaHJbI B
JOCTH)KEHUE PEe3ylbTaToOB, pasleliATh c(epy OTBETCTBEHHOCTM U MpPOSABIATH TOTOBHOCTh K
IIPEJOCTABICHUIO OTYETa Mepe] PYNIOM; ¢ OBIAJeTh CUCTEMON YHHBEPCAJIbHBIX KOMMYHUKATHBHBIX
NelcTBUM, KoTopas obecrednBaeT CPOPMHUPOBAHHOCTh COLMAIBHBIX HABBIKOB U 3MOLMOHAIBHOTO
UHTEJUIEKTAa IIKOJBHUKOB. B cdepe oBnageHuss yHHMBEpPCAIbHBIMU YYEOHBIMM PEryJITUBHBIMU
nevictBusiMu: CaMOOpraHu3alus: ¢ BbISIBJIATH HPOOJEMbI A PELIEHUs B JKU3HEHHBIX M y4EOHBIX
CUTYalLlUsAX, UCIIONIb3Ysl OMOJOTMUECKUE 3HAHUS; * OPUEHTHPOBATHCSA B PA3JIMYHBIX MMOAX0JaX MPUHATUS
pemieHni (MHOUBHUAyaJdbHOE, IPUHATHE pELIEHUs B TpyIIe, NPUHATHE pelIeHUuil TIpynmnoi); o
CaMOCTOSITEJIbHO COCTAaBJIATh AITOPUTM pEIIECHUs 3a/aud (MM €ro 4acTh), BBIOMpPATh CIOCOO perieHHs
y4eOHOI OMONIOTHYECKON 3a/aun ¢ Y4ETOM HMEIOIIUXCA PECYpPCcOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEeHTHPOBATh Ipe/laraeéMble BApUAHThl PEILIEHHI; * COCTABIATH IJIaH JEHCTBUI (TU1aH peaau3anuu
HaMEUEHHOT'0 aJIrOPUTMa pelIeHus), KOPPEKTUPOBATh MPEATI0KEHHbIN aIrOPUTM € YIETOM MOTYyUYEHUS
HOBBIX OMOJIOTHYECKUX 3HAHMHM 00 M3ydyaeMOM OHOJIOTHYECKOM OOBEKTe; * JenaTh BhIOOp U OpaTh
OTBETCTBEHHOCTh 3a pemieHne. CaMOKOHTpoJb (pediexcus): * BiIafeTh CHocoO0aMH CaMOKOHTPOJI,
CaMOMOTHBAIlMM U pedUIeKCUHu; * JaBaTh aJeKBATHYIO OIIGHKY CUTYyalluM W MpemiaraTh IUlaH eé
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W3MCHEHHUS;, ® yYUTHIBATh KOHTEKCT U MPEABUACTH TPYTHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MTPH PEIICHUN
y4eOHOM OWOJIOTUYECKOW 3a/laud, aJanTUPOBATh PENICHHE K MEHSIOMUMCS OOCTOSTEIhCTBAM; *
OOBSICHATh TPUYUHBI JOCTIKECHHUS (HEIOCTWIKEHHUS) PpEe3yJabTaTOB JESATENbHOCTH, JaBaTh OLEHKY
npUOOPETEHHOMY OIBITY, YMETh HAXOJUTh TO3UTHUBHOE B MPOU3OLICANICH CUTyallMd;, * BHOCHTH
KOPPEKTHBBl B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, HW3MEHHBIIUXCS CHUTYaIUi,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIIMX TPYAHOCTEH; * OLIEHWBATh COOTBETCTBHE pE3yJbTaTa LEIH U
YCTIOBHSIM. DMOLMOHAIBHBIN HHTEIUICKT: * Pa3JIN4aTh, HA3bIBATh M YIIPABISATH COOCTBEHHBIMH SMOILUSIMH
Y MOIIVMSIMU IPYTHX; * BBISBIIATH H aHAIM3UPOBATH IPHYMHBI SMOIIHK; * CTABUTH €051 HA MECTO JIPYroro
YeJI0BeKa, MOHMMATh MOTHBBI U HaMEpEHHs APYroro; * PeryJupoBaTh CIIOCOO BBIPAKEHUS HMOIMMA. *
[Ipunstue cebs U APYrux; * OCO3HAHHO OTHOCHTHCS K JPYrOMY YeJIOBEKY, €r0 MHEHHUIO; * IPU3HABAThH
CBOE MpaBO HAa OMMOKY M TaKO€ K€ IMPaBO JIPYroro; * OTKPBITOCTh ce0e W JPYruM; * OCO3HABATh
HEBO3MOXHOCTh KOHTpPOJIMPOBaTh BCE BOKPYT; * OBJAJIETh CHUCTEMOH YHHMBEPCAJIBHBIX YYEOHBIX
PETYISTHBHBIX JEHCTBHIA, KOTOpas oOecrednBaeT (OPMHUPOBAHUE CMBICIOBBIX YCTAaHOBOK JMYHOCTH
(BHYTpPEHHsISI MO3MLMSA JIMYHOCTH), M JKU3HEHHBIX HAaBBIKOB JIMYHOCTH (ympaBiieHHs coOoH,
CaMOJIMCUIMIUINHBI, YCTOWYMBOTO TOBeAeHUs). [IpenMeTHble pe3ynbTaThl OCBOEHHS Iporpammsl B
MMO3HABATEIbHOW (MHTEIJIEKTYaJIbHOM) cdepe: — MpUOOpEeTEeHHE OIbITa HCIOJIb30BAHUS METOJIOB
OMOJIOTHYECKON HAyKH C [eNbI0 HM3y4eHHsS OWOJIOTUYECKHX OOBEKTOB, SIBICHHH W IPOIECCOB:
HaOJro/IeHNe, ONHMCaHue, TPOBEICHHE HECIOXKHBIX OMOJIOTUYECKUX OIBITOB W JKCIIEPUMEHTOB, B TOM
YlCclie C MCIHOJb30BAHUEM AHAJIOTOBBIX U IUGPPOBHIX OHOJIOTHYECKUX MPHUOOPOB U MHCTPYMEHTOB; —
dbopMupoBaHHE YMEHHS WHTETPUPOBATh OHOJIOTMYECKHE 3HAHHS CO 3HAHUSAMHU W3 JPYTrUX Y4eOHBIX
npeaMeToB (pU3MKH, XUMUH, reorpaduu, UCTOPUH, OOIIECTBO3HAHUA U T. [1.); — POPMHUpPOBaHUE YMEHUIN
pemaTh ydeOHBIC 3a7a4d OWOJIOTHUYECKOTO COJCPYKAHHSI, BBISABISATH NMPUYHHHO-CIICIICTBEHHBIE CBSI3H,
MIPOBOJUTH KaueCTBEHHbIE M KOJIMYECTBEHHBIE PACUETHI, JI€1aTh BHIBOJBI HA OCHOBAHUM MOJYYEHHBIX
pe3ynbTaToB; — (OPMUPOBAHKE YMEHUS TUIAHUPOBATh yueOHOE HCCIIeI0BaHUE WU POEKTHYIO paboTy ¢
Y4eTOM MOCTaBJIEHHOW 1enH: GopMyIupoBaTh MpodIeMy, THIOTE3y M CTaBUTh 3aJaud HCCIeI0BaHus,
BBIOMpATH a/IEKBaTHO MOCTABJIEHHOM LIE€M METO/bI, 1e1aTh BHIBOBI IO pe3yabTaTaM UCCIIEI0BaHUS WIH
MPOEKTHOM JesITeNnbHOCTH; — (OPMUPOBAHHE HWHTEpeca K YIIIyOJEeHUIO OHOJIOTMYECKUX 3HAHUI
(mpennpoduiabHas TOATOTOBKAa M Mpod)eCCHOHANbHAS OpUEHTAllMsg) W BBIOOPY OHMOJOTHH Kak
MpOQUILHOTO MpeIMeTa Ha CTYIEHU CPEAHET0 MOJHOT0 00pa3oBaHusl i OyayIiei mpodeccruoHanbHON
NeSITeNIbHOCTH, B O0JIaCTH OMOJIOTMH, MEAMULIMHBI, SKOJIOTUH, TCHXOJIOTUH, BETEPUHAPUU, CEIHCKOTO
X03siiCTBa; — BIAJCHHE HaBbIKaMH paboThl ¢ MH(OpMalueld eCTeCTBEHHO-HAYyYHOT'O COJIEp:KaHUs,
MIpeJICTaBJICHHON B pa3HOi ¢opMe (B BUAE TEKCTa, TAOJMYHBIX JAHHBIX, CXeM, TpadUKOB, ITUarpamw,
Moenel, n300pakeHuit), KpUTUUECKOTO aHann3a MHPOPMAIIMH U OLIEHKU €€ JOCTOBEPHOCTH; — YMEHHE
WHTETpUPOBaTh OMOJOTMYECKHWE 3HAaHUSA CO 3HAHUSAMU JAPYrUX Y4eOHBIX MPEIMETOB; HHTEpeC K
yriayOJieHni0 OMONOTHYeCKUX 3HAHWNM M BbIOOPY OMOJOTHMHM Kak MPO(UIBLHOTO MpeaMeTa Ha YpPOBHE
cpenHero obuiero oopazoBanus Ui Oyayiiei mpodecCHOHaTbHOM IeATENbHOCTH B 00JIaCTH OMOJIOTHH,
MEHUINHBI, SKOJIOTUH, BETEPUHAPUH, CEIBCKOTO XO3SHCTBA, MUIIEBONW MPOMBIIIEHHOCTH, ICUXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKUE MPEACTABICHUSI O MATEPUATHCTUYECKON CYIIIHOCTU T€HOMOB JKHBBIX
OPraHU3MOB U PETYJISLMIO UX paObOThl; — 3HAHUE OCHOBHBIX (haKTOPOB OKpPYKAIOIIEH Cpeibl, BIUSIOUINX
Ha pa3BUTHE U CYIIECTBOBAHUE KUBBIX OPraHM3MOB, aJlanTalllil K GakTopaMm OKpYKaroleh cpenabl; —
3HaHUE OCHOBHBIX IOJX0JI0B OMOTEXHOJOTHH, UCIIOIb30BAaHUS €€ JOCTHKEHUH B COBPEMEHHOM XKM3HU
4eJoBeKa, 0COOEHHOCTH MCTOJIb30BaHUS KUBBIX OPIaHU3MOB Il IPOU3BOJICTBEHHBIX HYX 1 YeJIOBeKa; —
3HAHHME OCHOBHBIX TOJXOJOB CENEKIHU U OUOTEXHOJOTHUU KYIbTYPHBIX PAacTEHHH, XapakTepu30BaTh
TeHEeTHUYECKH MOIUGPUIIMPOBAHHBIC PACTEHUsS, ONMEPUPOBATH MOHITHUSAMH, THOPUIU3AIMUS, OTJAICHHAS
ruOpuau3anmsi, HCKYCCTBEHHBIM OTOOp, TeTepo3uc, TpaHchopMalus, MyTareHes, TI'€HETHUYECcKoe
pelakTHUpOBaHUE; — TIOHMUMaHWE MOJICKYISPHBIX MEXaHH3MOB pealU3allud  HACIEJICTBEHHOMN
uH(pOpMAIUY U YMEHHE CBOOOIHO ONIEpUPOBATh OCHOBHBIMH MOHATUAMHU MOJIEKYISIPHOW OMOJIOTUH U ee
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COBPEMEHHBIX HAMPABICHUA — TEHOMHUKH, METAareHOMHUKH, MPOTEOMUKH, — 3HAHHE OCHOBHBIX
3a00JIeBaHMI YeNOBEKa, MEXaHU3MOB HX pa3BHTHSA, CHOCO0aX HUX JHATHOCTUKUA U JICUCHUS; —
(dbopMHpOBaHHE YMEHHS HCIOJIH30BaTh MOHSITHWHBIN amnmapaT W CUMBOJIMYCCKUH S3BIK TE€HETHKH,
IpaMOTHOE MPUMEHEHHE HAyYHBIX TEPMHUHOB, IOHATHIA, TECOPHA, 3aKOHOB JUIsl 00bACHEHHS HAOII0JTaeMbIX
OMOJIOTUYECKUX OOBEKTOB, SBJICHHHA W TPOILECCOB, MO3BOJSAIOMIMX 3aJIOKUTHh (PYHIAMEHT HAyYHOTO
MHUPOBO33pEHUS. B IIEHHOCTHO-OPUEHTAIMOHHOHN cdepe: — 3HAaHWE, YTO NPUMEHEHHE COBPEMEHHBIX
TEXHOJIOTUH MOJICKYISIPHOW OMOJIOrMH MO3BOJISIET YCIIEUTHO pellaTh TaKue 371000 1HEBHBIC TPOOIEMBI,
KaK OXpaHa OKpYXalollel cpenbl, COXpAaHEHHWE 3J0pOBbSl YEJIOBEKA, KOHTPOJIb U BOCCTAHOBJICHHE
9KOCUCTEM

Coaep:kanue NporpaMMsl
Mouaekyasipuasi 6uosiorus. (10 yacon)
OcHOBHBIE BEXU pa3BUTHSA MOJIEKYJIspHOW Ouonoruu. HykinenHoBble KUCIOTH. OCHOBHBIE MPUHLUIIBI
ctpoenus. [Ipaktuueckas padora «Beinenenue JIHK u3 6ananay. [lpaktudeckas padora «Mogens JJTHK-
opuramu». Ilpaktuueckas pabora «Omnpenenenue kadectBa npenapatoB JHK ¢ mnomomsio
cnekrpodoTomMeTpun» (MPH HATUYUK 000pyI0BaHUs). MaTpuuHble CHHTE3bl. Perumkarus — ocHoBa
KJeTouHoro nenenus. [Ipunuuns! permnkanuu. [Ipaktudeckas padora «PennukaTuBHas ManiHa (urpa-
JIEMOHCTPAITHS ).
[Ipaktnueckas pabora «IIP (Moxmens ammuudukanus Ha Oymare)». Myrtauuu. UYTo BBI3BIBAET
u3menenus B crpoenun JIHK. [punuuner penapanuu. Tpanckpumnuus. [Ipaktudeckas pabora «Cuma
npomMoTopa». ' eneTnueckuit kox.
[Ipaktuueckas paborta «Pemienue 3amau Ha reHeTnueckuii Kom» TpaHcmsmus. [Ipaktrueckas pabota
«DonguHr OenkoB». OpraHuzanusi reHoMa BHUpPYcOB I[IpOTHBOBUpYCHBIE CpEACTBA, MEXaHU3MbI HX
neiictBus. Opranuzaius TeHoMa OakTepuii AHTHOaKTepuanbHbBIC Tpemnaparbl. MccimemoBaTenbckas
pabora «PacnpocTpaHeHre aHTHOMOTHKOPE3UCTEHTHBIX OakTepuit» OpraHuzanus reHoMa 3yKapuoT
I'enomHoe penakrupoBanme. [IpakTuyeckas pabora «PaboTa B COBpEMEHHBIX TEHETHYECKHX Oa3zax
nanHbIX. [IpoBeaenue In silico aHamu3a mociaea0BaTeIbHOCTENH TEHOBY.
2. MoJjekyJsipHbie 0CHOBBI reHeTUKH (10 yacoB)
[Ipenmer renetuku. Kparkas ucropus pa3BUTHS IpeICTaBICHHs O HaciencTBeHHOocTH. OT TeHa K
MPHU3HAKY: KaK packpacuThb kota. Urto takoe npusnak? [1yTe oT rena no mpusHaka. Myranuu. Asuienu.
I'erepo3uroTsl U romMo3uroTsl. JIOMHUHaHTHBIE W pellecCMBHbIe ajuienu. PoneBas urpa «Asienny.
UccnenoBatenbckuid mpoekT MyrarenHble  (akTopbl. ['eHbl cTposT opranu3Mm. BkioudeHue u
BBIKJTIOYEHHE 00JIbIIOro Habopa reHoB. Kak KJIeTKu MOHUMAIOT, KaKue TeHbl JOJDKHBI padoTaTh. PoneBas
urpa «Cynp0a knetku». 'eHbl-mepekimoyarenu. [IpakTuueckoe 3amaHue «ANTOPUTMBI JUTISL KIETOKY.
JluckpeTHoe HacleAOBaHWE NPU3HAKOB. 3aKkoHbl MeHAens: OJWH TeH - oauH npuszHak. Cxema
CKpellMBaHMs. 3aKoH eAuHooOpa3usi TUOpUAOB TmepBoro mokojeHus. Ilpakruueckoe 3amgaHue
«EnnHooOpazue mepBOTro MOKOJCHUS». 3aKOH pacHIeIUIeHUs MpU3HAKa BO BTOPOM MOKOJEHHH.
[IpakTueckoe 3amanue «PaciierneHre BoO BTOpoM MokoJaeHum». MccienoBaTenbCkuii IpoeKT «3aKOHBI
I Menpgens B JKCHepuMEHTEe». 3aKOHbI MeHJens: HECKOJbKO TE€HOB - HECKOJbKO MPU3HAKOB.
JurubpunHoe ckpemusanue. HezaBucumoe pacxosxaenue xpomocoM. [Ipaktuueckoe 3ananue «Pemierka
Ilennera». CueruieHHOe HacinenoBaHue. B3auMozelcTBue T€HOB. AJIIENIBHOE M HEaUIEIbHOE.
[TpakTdeckoe 3anatue «B3aumoaelcTBUS TeHOB (MOJETMPOBAHNE CUHTE3a M TPAHCIIOPTA MUTMEHTA B
kieTky)» Onpenenenue noia. [lonoseie xpomocombl. Camilbl U caMku. BriiusiHue hakTopoB okpyxaromieit
cpensl. XpoMocoMHoe ompeneneHne nosa. IlonoBele  xpomocomsbl. IlpakTudeckoe 3amaHue
«HacnenoBanue, cuermieHHoe ¢ mnojomy». I[Ipobrema OMOMHUTENHHONH X-XpOMOCOMBI Y IKEHIIUH.
TpexuBeTHbIE KOLIKH.
3. MoJiekyisipHble OCHOBBI cesiekunu (14 yacos)



I'ensl B nonmynsanusax: Benukoe pasHoBecue. Ilomymsiuus. YacToTel BCTpeyaeMOCTH MIPU3HAKA U aJlIes.
VYpasuenne Xapau-BaitnOepra. [Ipaktudeckoe 3amanne «HacToThl ajiesnei, reHOTUTIOB U (PEHOTHUIIOBY.
HccnenoBaTenbeckuil MPOEKT «AHAIN3 FEHETUUECKON CTPYKTYPhI ONMYJISALUHU (Ha OCHOBE 3aKOHA Xapau-
Baitnsepra)y». Ilomynsiiium MEHSIOTCS: YUCIACHHOCTb, MUTpAIUsi U BBIOOP cyrpyra. GakTopkl, KOTOPHIE
BBIBOJIT MOMYJALMIO W3 paBHOBecus Xapnau-BaiinOepra. Uucnennocts mnomyssinuu. PosieBas urpa
«Opdexr ocHoBarens». Ponesas urpa «pdexT OyTbuIoUHOTO TOpibIKay. Jpeid reHos. Myranuu.
Hecnyuaitnoe ckpemmBanue. M3ossus. [lonmynsuuu MEHSIOTCS: €CTECTBEHHBINM oTOOp. MexaHusm
JECUCTBUSL E€CTECTBEHHOTO oTOopa. JlBmwxymmii otbop. PomeBas wurpa «EcrecTBeHHBIH OTOOPY.
MoudukanrnoHHas 3MEHYUBOCTh. CTaTUCTHYECKUE 0COOSHHOCTH MOTU(UKAITMOHHONH H3MEHYMBOCTH.
Uccnenosatenbckue padoTsl «MoaupukaloHHasi U3MEHUUBOCTh PACTEHUN B Mpejeax Ballero MecTta
XKUTeNIbCcTBa». HacnenoBaHue KOJMYECTBEHHBIX Mpu3HakoB. KonmuecTBeHHble npusHaku. Cpenosast
M3MEHUYMBOCTh npu3Haka. Koapdumnuent nacnegyemoctu mnpusHaka. OtBer Ha otOop. [lomck reHos
KOJIMYECTBEHHBIX MpHU3HaKoB. OnHoHykieoTHaHble BapuaHThl TeHoB. [HK-uun. [losHorenomuslit
aHaynn3 accouuanui. «Omb» Hajx reHomoM. [loctreHomuast spa. OOparHas reHeTuka. «OMHKCHBIE»
uccnenosanus. [Iporeom, MeTaboIOM.

[IpakTueckoe 3aganue «ArpoHoMbl». JlomecTukalys U EHTPbl TeHETHYeCKOro pazHooOpasust. [Tovcku
pacTeHUM ¢ «XOPOIIMMMY MPU3HAKAMHU I uyeioBeka. L{eHTprl TeHeTrndeckoTo pasHooobpasus. Hukomnait
NBanouu BaBunos. Cenexuusi. KomOunanmonnas u rubpuanas cenekuus. ['ereposuc. [Ipakrudeckoe
3aaHue «l'oMosloruyecKue psabpl HacaeACTBEHHON U3MeHYUBOCTHY. COXpaHUTh U U3YyYUTh F€HBI, YTOOBI
MeHATh Oynymiee. Kak mpaBUiIbHO XpaHUTh TeHbl. KoOJIEKIMM T€HEeTHYEeCKUX pPECYpCOB PacTEHUH.
[IpakTKyM W/WiAM UCCIENOBATENbCKUN MPOEKT «MeTo/ibl KyJbTUBUPOBAHUS 1N VItro JJisi COXpaHEHUS
FEHETHYECKUX PECYpPCOB PACTEHHUN W JJISI YCKOPEHHOW CeleKIuu». ['eHeTHhdeckue LEHTPhl B Haleu
cTpane. ['1e 3aHMMAar0TCsl TEHETUKON U TEHOMUKOM I HYXJ[ CEJTbCKOTO XO3SICTBA

TpeOoBaHus K YPOBHIO OATOTOBKH 00y4aK0IIMXCS

[IporpaMMa TIOMOXET MIKOJBHUKY B 0Oojiee TIYyOOKOM H3YYCHHH WMHTEpECYIOIIeH ero o0iacTu
€CTeCTBEHHBIX HAyK, a TaKXKe B NMPHOOPETCHUU BAXKHBIX COIMAIBHBIX HABBIKOB, HEOOXOJWUMBIX JIJIS
MPOIYKTHBHOW COIMATU3AIMH U (DOPMUPOBAHHS TPAKIAHCKOHN MO3MIIMUA: — HABBIKA CAMOCTOSTEIILHOTO
peleHNs] aKTyalbHBIX HCCICIOBATEIBCKUX HMIIM MPAKTHUYECKHX 3a/1a4, BKIIFOYAIONIET0 B ceOs yMEHHE
BUJICTh W aHAJM3HPOBATh MPOOIEMBI, HYXIAIOIIHECs B PEIICHUN, YMEHUE JIETALHO MPOpadaThiBaTh U
peann30BBIBAThH CIIOCOOBI PA0OTHI C HUMH, YMEHHE IJTAHUPOBATH COOCTBEHHYIO pabOTy M CAMOCTOSTEIILHO
KOHTPOJIUPOBATh CBOEC MPOBIKCHHE K )KEITAeMOMY PE3yJIbTaTy;

— HaBblKa TCHEPHUPOBAHUS W OQOPMIICHHS COOCTBEHHBIX HJCH, OOJCUeHHS WX B YAOOHYIO JUIs
pacripoctpaneHus Gopmy;

— HaBBIKA YBOKUTEILHOTO OTHOIICHUS K UY>KUM B3IJISIIAM M HJESIM, O(OPMIICHHBIM B pad0OTax JAPYrux
JO/IeH, IPYTUX aBTOPOB — BJIAJICNIbIIEB HHTEIUICKTYIbHOW COOCTBEHHOCTH;

— HaBBIKa MyOJIMYHOTO BBICTYIUICHHUS Tiepe]] OOJNBIION ayIuTOpUel, apryMeHTUPOBAHUS U OTCTaUBAHUS
CBOEH TOYKM 3pEHHUs, OTBETOB Ha BOIMPOCHI CBEPCTHUKOB M B3POCIBIX, YOSKIEHHUS IPYTHMX B CBOEH
MpaBoOTe, MPOABIKEHUS CBOUX UJICH;

— HaBblKa pabOTHl CO CHNEUUATH3UPOBAHHBIMH KOMIBIOTEPHBIMH MpOrpaMMaMu, Jab0opaTOpHBIM
o0opynoBaHUEM, TEXHUYECKHUMH YCTPOWCTBaMHU, OMOIMOTEYHBIMU (POHIAMH W WHBIMH pecypcamu, C
KOTOPBIMH MOET OBITh CBs3aHA MPOEKTHOUCCIIEIOBATENBCKAs eI TEIbHOCTD ITKOJIBHUKA.

Kpowme Toro, pabota mKoIpHUKA HAJl MPOSKTOM WM UCCIIE0BAaHUEM OYIET CIIOCOOCTBOBAThH U PA3BUTHIO
€ro a/IecKBaTHOW CaMOOIIEHKU. BapuaHThl peanu3ainuu nporpaMMbl 1 GOpPMBI IPOBEICHUS 3aHATHH.

TemaTtuueckoe IIaHUPOBAHUC
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Monyns «MosekyssipHble OCHOBBI celekuuu» 9 xiace (34 yaca)

Tembl koJiny | OCHOBHOE COJIEp>KaHUE JedarenbHOCTD
€CTBO IIKOJIbHUKOB
4acoB
Temal. Monekynspuas | 1 OcHoBHbIE BEXU pasButus | [IpakTnueckas paborta
ouonorus (10 u) MOJIEKYJISIPHOI ouosioruu. | «Beigenenne JHK w3
HyxkiienHoBbI€ KUCTOTHI. Oananay). IlpakTuueckas
OcHOBHbIE IPUHLIUIIBI CTPOEHUSI. pabota «Mopeinb
1 Marpuunbie cunresbl. | [IHKopuramm».
Pennukanus — ocHoBa kierouHoro | [Ipaktuueckast pabora
nenenus. [Ipunnuns! perumkanuu. | «OnpeneneHue  KadecTBa
1 Myranuu. Yro BBI3BIBAET | IIpENapaToB JHK c
m3MeHenuss B crpoeHun JIHK. | momomisro
1 [TprHIMTBL penapainuu. | cneKTpo(hoTOMETPUI»
Tpanckpunuus. I'enetnyeckuii | (npu HaJIn4uu
KO/I. 000pyI0BaHuUs).
1 Opranuzanuss reHoma Bupycos | [IpakTuueckas pabora
1 [IpoTuBOBHpYCHBIE cpencrtsa, | «PerumMkaTuBHas MallvHA
MEXaHU3MbI UX JIEHCTBUSI. (urpazeMoHCTpaIus)».
1 Opranuzanus reHoma Oakrepuil | [IpakTuueckas paboTa
1 AnTHnbaktepuanbubie npenapatsl. | « 1P (Mozenb
1 Opranuzanys TeHOMa JYKapuoT | aMIUTM(QUKAIIS Ha
1 I'enomHOE penakTHpoBaHUE. oymare)». IlpakTudeckas
pabota «Cuma
IPOMOTOPAY».
[TpakTuueckast pabora
«Pemenne 3a71a4 Ha
T€HETHYECKUHU KOJI.
Tpaucaauus».
[TpakTuueckast pabora
«DoauHr OEJIKOBY.
HccnenoBarenbekas
pabota «PacnpocTpanenue
AHTUOUOTHUKOPE3UCTEHT
HBIX OaKTepHiN».
[IpakTrueckas paboTta
«Pabota B OBpEeMEHHBIX
F€HETUYECKUX 0azax
nanueix. Ilpoeenenne In
silico aHanmsa
MOCJIEI0BATEIbHOCTEN
TE€HOBY.
Tema 2. 1 [Ipenmer  renetuku. Kparkas | PoneBas urpa «Amnenn».
MoutekynspHsie UCTOpUs pa3BUTHs NpexacrasieHus | Mccnenosarensckuii
OCHOBBI T€HETHKHU 0 HacjencTBEHHOCTH. OT reHa K | IPOEKT MyrareHHbIe
(10 v) NpU3HAKY: KaK pacKkpacuTh Korta. | ¢pakTtopel. PoreBas wurpa
Uro takoe nmpusHak? Ilyts ot rena | «Cynpba KIJIETKH.
JI0 TIPU3HAKA. I'enbInEpEKITIOUATENN.
1 Myranuu. Amnenu. I'ereposurots! | [Ipaktuueckoe — 3amaHue
U TOMO3WUIOTHl. JIOMMHaHTHBIE U | «AJITOPUTMBI AJIS KIETOK.
pELECCUBHBIE AJUIENH. [IpakTueckoe  3amaHue
1 I'enst CTpOSIT opranusM. | «kEnunooOpasue mepBoro
Bxurouenune U BBIKIIOYECHUE | IOKOJICHUS.
6onpmoro Habopa reHoB. Kak | Ilpaktuueckoe — 3amaHue
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KJIETKH TIOHUMAIOT, KaKue TeHBI
JOJKHBI  paborarh. JluCKpeTHOE
HacJieI0BaHHE IPU3HAKOB.

3akoubl MeHjens: OuH T'eH OJUH
npusHak. (Cxema CKpeulMBaHus.
3akoH enuHOOOpa3usi TUOPHIOB
IIEPBOTO IIOKOJICHUSI. 3akoH
paciiernieHus Mpu3Haka BO BTOPOM
MIOKOJICHHH.

3akoHbl ~ MeHzens:  HECKOJbKO
TeHOB  HECKOJBKO  TPU3HAKOB.

Hurubpunnoe CKpEILIMBaHUE.
HeszaBucumoe pacxoxaeHue
XpOMOCOM. CuernienHoe

HaciaegoBaHue. BjsamMonelcTBue
TeHOB. AJIJIENIbHOE U HeaJlleIbHOE.
Omnpenenenne mona. IlomoBeie
xpoMocoMbl. CaMIlbl M CaMKH.
Biusiaue ¢akTopoB OKpyKaromiei
CpEIbl.

XpOMOCOMHOE OTpeieNieHHe MoJIa.
[TonoBeie xpomocomsbl. IIpobrema
JIOTIOJTHATEIBHOMN XPpOMOCOMBI.
[IpoGnema pomonHUTENEHONU — X-
XPOMOCOMBI y YKEHIITHH.
TpexiBeTHbIE KOUIKH.

«PacuerieHue B0 BTOPOM
MTOKOJICHUM.

HccnenoBaTenbCKui
MPOEKT «3aKOHbI .
Mengens B
AKCIIEPUMEHTE.

IIpakTnueckoe  3amaHue
«Pemerka ITenneray.
IIpakTnueckoe  3amaHue
«Hacnenosanmue,
CLEIUICHHOE C  IOJIOM».
IIpakTrueckoe 3aHATHE
«B3auMoielicTBUsS  T€HOB
(MonenupoBaHUe CHHTE3a
U TPaHCIIOpPTa IUTMEHTA B
KIJIETKY)».

Tema3.

MonekynsipHbie
OCHOBBI CEJIEKIIUU
(14 9)

['eHbl B mMOMyNMSIIMSX: BEJIHMKOE
paBHoBecue. [Tonmymsamus. YacToTsl
BCTPEUAEMOCTH MpHU3HaKa u

asuiens. YpaBHeHue
XapauBaiinOepra.
[Monmynsuuun MEHSIOTCS:

YUCJIICHHOCTh, MUTPAIMS M BBIOOD
cynpyra.  ®akTopel,  KOTOpbIE
BBIBOJISIT TOTTYJISIIIHIO u3
paBHOBeECHS XapauBaiinOepra.
Yucnennocts nonyisinuu. PoseBas
urpa  «Oddekr  ocHOBATENS.
Hpeiid reHos.
Myranuu.
CKpEIIUBaHHE.
N3onsauums. Honynsauuu MeHsroTCs:
€CTECTBEHHBI 0TOOp. MexaHu3Mm
JENCTBUSL €CTECTBEHHOTO OTOOpA.
JIBYOKYIITHIA oT60D.
Moauduxanrontas
M3MEHYNBOCTh.  CTaTUCTHYECKUE
OCOOCHHOCTH  MOAU(PHUKAITHOHHOMN
M3MCHYHUBOCTH.

Hecnyuaiinoe

[IpakTuueckoe 3a7JaHue
«YacToTnl aJIennei,
TEHOTHUIIOB M ()EHOTHIIOBY.
Uccnenosarennckuii

MPOEKT «Ananms
TCHETHYECKON CTPYKTYPBI
nonyasuuu  (Ha OCHOBE

3aKOoHa Xapnau-
Baitabepra)y. Poneas
urpa «Iddext
OYTBIJIOYHOTO TOPJIBIIIKAY.
Ponesas urpa
«EcrecTBeHHBII  OTOOP».
HccnenoBatenbckue
paboThI
«MoauduxanmoHHas

U3MEHYHUBOCTh PacTEeHUH B
Ipelenax Ballero MecTa
JKUTEIIbCTBAY.

[TpakTueckoe  3amaHue
«ATPOHOMBD».

[TpakTueckoe  3amaHue
«I'omonoruyeckue  psIbl

HacnenoBanue  KOJMYECTBEHHBIX | HACIEACTBEHHOU
HPU3HAKOB. KonnyecTBeHHbIE | HK3MEHUUBOCTH
HPU3HAKH. CpenoBas

U3MEHYHUBOCTb MIPU3HAKA.

Kosdduuuent HACJIEyEMOCTH
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npusHaka. OtBer Ha oT60p. [Touck

I'EHOB KOJIMYECTBEHHBIX
1 npu3HakoB.  OJHOHYKJIEOTHIHBIE
BapUaHTBI TEHOB. JHK-gu.
1 [TosiHOreHOMHBIH aHau3

accorpanuii. «OMbBI» HaJg FEHOMOM.
IMoctrenomuass spa. OOparHas

1 TEHETHUKA. «OMUKCHBIEY
UCCIICIOBAHUS. [Ipoteom,
MeTaboJIoM.

1 JlomecTukanus " IIEHTPHI
TEHETHYECKOTO pa3zHooOpasus.
[Touckn pacTeHU# C «XOPOIIHMI)
pU3HAKaMHU VTS YeJI0BEKa.

1 lentpot TE€HETUYECKOTO
pazHooOpasus. Hukomnait UBanoBuu
Bagwuios. Cenexuusi.

Kombunarmonnass u  rubpuaHas
cenekuus. ['ereposuc.

Y4yeOHo-MeTOANYECKOE O0ecneueHre 00pa30BaTeIbLHOM AesITeJIbHOCTH

1. HatypanbHble OOBEKTHI:

- MUKPOTIpETIapaThl;

2. TIpuGopsr

3. JlabopaTopHoe 00opyAOBaHUE:

—  ONTHUYECKHE MPUOOPHI;

4. CpenctBa Ha IeYaTHOW OCHOBE:

- JIEMOHCTPAIIMOHHBIC TIEYaTHBIC TAOIHIIBI,
— JUJAKTUYECKUIT MaTepual;

5. Mynsiku 1 MOJIEIIN:

- 00BEMHEIE,

—  penbedHbIE;

6. DKpaHHO-3BYKOBBIE CPE/ICTBA OOyUCHUS:

- KHHO- U BUI€O(DUITEMBI,

— CITaii b,

7. IlocoOus Ha MHGOPMAITMOHHBIX HOCUTEIIAX:
- KOMITaKT-TUCKH,

- KOMIIBIOTEPHBIC MPOTPAMMBI,

- AIEKTPOHHBIE TTOCOOUS;

8. TexHuyeckue cpeacTBa O0ydeHHUS:

- MIPOEKIIMOHHAs anmnaparypa:

- MYIbTUMEIUIHBIE TPOEKTOPHI,

- KOMITBIOTED;

9. Y4eOHO-METOAUYECKYIO IUTEPATYPY AJS YUUTEIS U yIalIuXCsl:

- 06yqa}oume 3alaHusl, KOHTPOJbHO-AUAIHOCTUYCCKHUEC MATCPUATIbI.
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