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MHNOACHUTEJIBHASA 3AIINCKA

AKTYaJIbHOCTh W Ha3HaueHHe mnporpammbl. [Iporpamma pazpaborana B
COOTBETCTBUM C TpeOoBaHUsIMU DenepallbHOr0 rocyJapCTBEHHOI0 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOrO OOmIero o0Opa3oBaHMs, OPUEHTUPOBAHA Ha oOOeclIeUYeHUE
WHJIUBUAYAJIbHBIX TOTPEOHOCTEM OO0ydYaronuxcsi W HampaBieHa Ha JOCTH)KCHUE
MJIAHUPYEMBIX Pe3yJbTaTOB OCBOSHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs C
y4eToOM BBIOOpa Y4YaCTHHUKaMH OOpa30BaTEIbHBIX OTHOIICHHM KypCOB BHEYPOUYHOM
JESTEIBHOCTU. DTO MO3BOJISIET 00€CTIEUUTh €IMHCTBO 00s3aTeNbHBIX TpeboBaHuit ®I'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOTO OOpa3OBaHMs: HE TOJILKO HAa YPOKE, HO U 3a €ro
MpeiesIaMu.

AKTyaJbHOCTh  peaju3allid JaHHOW  TporpamMmbl  OOyCJIOBIIEHa  caMoi
0COOEHHOCTBIO MPOEKTHO-UCCIIEIOBATEIBCKOMN ACITEIBHOCTU. DTa IEATEIbHOCTD JICKUT
B OCHOBE TMI03HABATEJILHOTO MHTEPECA peOeHKa, SABJISETCS 3aJI0TOM YMEHHUSI TUIAHUPOBATh
To0BIE ICUCTBUS U BAXKHBIM YCIIOBUEM YCIICITHOM peayn3aiuu uaei. Jlroopie n3MeHeHusI
COBPEMEHHOT0 O0O0IlecTBa CBsI3aHbl C MPOEKTaMU M UCCICAOBAHHSIMU — B HayKe,
TBOpYECTBE, OU3HECE, OOIMIECTBEHHOM >XKU3HU. [1093TOMY BaXKHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTU oOydaromierocsi siBisieTcsi (OPMUPOBAHHE OCHOBHBIX HABBIKOB MPOEKTHO-
MCCJIEI0BATENbCKON JEATENBHOCTH.

[Tporpammoii mpenycMoTpeHo (GOpMUPOBaAaHHUE COBPEMEHHOTO TEOPETUUECKOTO
YpOBHS 3HaHWUW, a TaKXKe U TMPAKTUYECKOro OmbiTa paboTel C J1ab0paTOpPHBIM
o0opy0BaHUEM, OBJIAJICHUE TMPUEMaMH MCCIIEIOBATEIbCKON NIeITeIbHOCTH. MeToabl
OpraHu3alMi  00pa30BaTENIbHOW W  HAYyYHO-HCCIIENOBATEIbCKONW  JCSTEIHHOCTU
npeaycMaTpuBaoT (GOpMUPOBAHHE Y OOYYalOIUXCS HECTaHAApPTHOTO TBOPUYECKOTO
MBIIICHUS, CBOOO/IbI CAMOBBIPAYKEHUS M UHANBUIYATbHOCTH CYKICHUH.

Jlns monHOro ydera MOTPEOHOCTEM Yyyaluxcsi B MPOrpaMME HCIOJIb3YEeTCs
nudepeHIMPOBaHHBIA TOAXO0Jl, YTO CTUMYJIUPYET Yy4Yallerocs K YBEJIMYCHUIO
NOTPEOHOCTH B MHAUBUIYaJIbHOM, MHTEIUICKTYaJIbHOW 1 TTO3HABATEILHOM JESITEIIbHOCTH
U Pa3BUTHIO HAYYHO-UCCIIEI0BATEIhCKUX HaBBIKOB. [I[porpaMmma ctaneT BocTpeOOBaHHON
B MEPBYID Ouepelb MIKOJIbHUKAMHU, KOTOpbIE HMEIT CTOMKHI HWHTEpec U
COOTBETCTBYIOIIYIO MOTHUBAIIMIO K U3YYEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA,
€CTECTBEHHBIM HAayKaM M TEXHOJOTHSIM.

B noapocTkoBOM Bo3pacTe ydaluecs MposBIISIIOT CBOK 3aMHTEPECOBAHHOCTD B TOM
WM WHOM 00JIaCTM 3HAaHMM, HAydYHOM HaNpaBiIE€HUU WIM MpodeccuoHanbHON
NesATebHOCTH. TakuM 00pa3oM MPOUCXOAUT (OPMHUPOBAHHME TO3HABATEIHLHOU W
MPO(ECCUOHATIEHON COCTaBIIAIONICH JTUYHOCTH, TIOMOTAET y4YalleMyCsl B ONPECICHUH
OyyIiero >KM3HEHHOTO MyTH U B MPO(HeCCHOHATHFHOM BBIOOPE MOCTIE OKOHYAHUS IIIKOJIBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTh CTUMYIIHPYET MOCTOSIHHOE JKEJIaHUE MTKOJIbHUKA
K TO3HAHHWIO HOBOTO, PACHIMPEHUIO M YIiIyOJEHUI0 COOTBETCTBYIOUIMX 3HAHUM, U



MOJIyYEHUI0O HOBBIX B TOM YHCIE MPAKTUYECKHMX HABBIKOB, a TaKKe€ MOTUBHUPYET
ydarerocsi Ha mpoGOpUECHTAIIHIO.

[IporpamMmMa HalejaeHa Ha MOMOIIb peOCHKY B OCBOCHHU OCHOB OpTaHU3allUU U
OCYILIECTBJIEHUS! COOCTBEHHOM NMPOEKTHO-UCCIIEI0BATENBCKON IEATENbHOCTH, a TAKXKE B
OpHUOOpEeTEeHUH HEOOXOAMMOTO OmbITa JUisi  paboThl  HAJ  WHAUBUIYaJIbHBIM
MCCJIEI0BAHUEM WM MpPOeKTOM. [IporpaMma moMOXeT IIKOJIBHUKY B Oosiee TiyOOKOM
M3YYEHUH UHTEPECYIOIIeH ero o0IacTi €CTECTBEHHBIX HAyK, a TAaKXKe B MPHUOOPETEHUHU
BaXHBIX COIIMAJIBHBIX HABBIKOB, HEOOXOIWMBIX ISl MPOJYKTHBHOW COLMANTHM3AINHA U
(opMUPOBaHUSA I'PAXKAAHCKON O3UIUU:

— HaBbIKA CAMOCTOSITEILHOTO PEIICHUs aKTyaJbHBIX MCCIIEIOBATEIbCKUX WU
INPAaKTUYECKUX 3a/ay, BKIIOYAIOLIETO0 B ce0sl yMEHHME BUACTh M aHAIU3UPOBATH
npoOsieMbl, HYXAAIOIIUECSs B pEIICHUH, YMEHHE [JEeTallbHO IpopaldareiBaTh U
peann30BbIBaTh CIOCOOBI pa0OTHI C HUMH, YMEHUE TUIAHUPOBATH COOCTBEHHYIO padoTy U
CaMOCTOSITENIbHO KOHTPOJIMPOBATh CBOE MPOABMKEHUE K )KETAEMOMY pe3yJsbTary;

— HaBbIKa T€HEPUPOBAHUS U OPOPMIICHHUS COOCTBEHHBIX HJAEH, OOJeUeHUs HX B
yA0OHYIO0 AJI pacupocTpaHeHus Gopmy;

— - HaBBIKA YBAKUTEIHHOTO OTHOIICHHUS K Uy>KUM B3TJIAaM U UJIesiM, 0(OPMIICHHBIM
B paboTax Apyrux JoJed, APYruX aBTOPOB — BIAJENbLEB HMHTEUIEKTYalIbHON
COOCTBEHHOCTH;

— HaBblKa  MOYOJIMYHOIO  BBICTYIUIGHMS — mepen  OOJIbIION  ayJUTOpHEH,
apTyMEHTUPOBAHUS M OTCTAaWBaHUs CBOEH TOYKH 3pPEHUS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIHBIX, YOSKICHHS APYTHUX B CBOCH MpaBOTEe, MPOABMKCHUS CBOUX
e,

— HaBblka pabOThl CO CHEUUATU3UPOBAHHBIMH KOMITBIOTEPHBIMU IPOrpaMMaMH,
71ab0paTOpHBIM  00OPYJIOBaHHEM, TEXHUYECKUMHU YCTPOWCTBAMHU, OHOIMOTEUYHBIMU
doHIaMU W WHBIMH pecypcaMu, C KOTOPBIMH MOXET OBITh CBSiI3aHa TPOEKTHO-
UCCIIeIOBAaTENbCKas ACSITEIbHOCTD HIKOJIbHUKA.

Kpome Ttoro, paGoTa MIKOJbHUKA HaJ MPOEKTOM WM HCCIEIOBAaHUEM OyAeT
CHOCOOCTBOBAThH M PA3BUTHIO €TI0 aJI€KBAaTHOM CaMOOLIEHKH.

BapuaHTsl peanuzanuu nporpaMmMbl 4 ()OPMbI IPOBEACHUS 3aHATHH.

JlanHast mporpamMma paccuuTaHa Ha padoOTy CO HIKOJbHUKAMU 95-9 KIaccos.
[legarory Ba)kHee aKIIEHTHUPOBATh CBOE BHHMAaHUE HE CTOJIBKO Ha KauecTBE pe3ysbTara
MPOEKTa UM UCCIIEOBAHMS, CKOJIBKO HA TOM, YTOOBI YHaIIUICS MOJTydal 3HaHUS B TOM
YHCJIC U Yepe3 BHINOIHEHHE MPAKTUYECKOTO 3a/1aHus, JAeJial BBIBOABI U YMO3aKIIOUEHUS
HAa OCHOBAaHMM CBOErO HCCIEAOBAHMS, YYWICS CpaBHMBaTh €ro pe3yJbTaTbl C
TECOPETUUECKUM MaTEpHUaJIOM U HCCIEAOBAHUSAMU APYTUX IMKOIBHUKOB. TakuM o0pazom,
IIKOJIbHUK OCBOMT OCHOBBI IIPOEKTHO-UCCIIEA0BATEILCKON ACSITENIBHOCTH U IPUOOPETET
HaBBIK KPUTUYECKOTO OTHOIIIEHUS K MaTepuaiy.



[IporpamMma pa3duta Ha MOJYJH, KOTOPbIE MOTYT OBITh HCIOJIB30BaHBI JHOO
YacTU4HO, JiO0 mojHocThio. Tak wmonynb «Kak JKMBOTHBIE U pPaCTEHHUA
IPUCTIOCA0INBAIOTCS (IBOJIOLMOHHAS JKOJIOTHUs) Mpeanoiaaraercs Juisi u3ydyeHus B 5
wm 6 kigacce B TeueHwe oxHoro roga (34 uwaca B rox). Moayau «OCHOBBI
pacteHueBoAcTBa» M «buorexHonorus» paccuutaHbl Ha 68 4YacoB U MOTYT OBIThH
peanu3oBaHbl B TeUeHUU 2-X JeT (1o 34 yaca B roj) uiu B TeueHuu 1 roga (68 yacos B
ron). Bo BTOpoM ciydae BO3MOXKHO MpoOXoxkaeHHE oboux Moxayie («OCHOBBI
pacTeHueBoACTBa» B 7 miu 8 kitacce, «buorexnonorum» B 7 uiau 8 kiaacce). AHaTIOTUYHO
Moaynu «MoJeKyIapHble OCHOBBI (PU3HONOTHH U (PapMakoIoTum» U «MoJeKyIspHbIe
OCHOBBI CEJIEKIIMI» PACCUUTaHbl HA 68 YaCOB U MOTYT OBbITh PeaIu30BaHbl B TCUCHUH 2-
x Jjiet (1o 34 yaca B roa) win B TeueHuu 1 roga (68 gacos B roja). Bo BTopoMm ciydae
BO3MOXKHO NIPOXOXkJAeHHE 000uX Moayneu («MosjeKkyaspHble OCHOBBI CEJIEKIMH» B 8§
KJacce, «MoJeKyspHble OCHOBBI (pr3ronoruu u papmakonorun» B 9 kiacce).

MOXHO PEKOMEHJIOBaTh HCIONb30BaTh MOAyNu «Kak >XUBOTHBIE M pPACTEHHUS
npucnocabauBaTcs», «OCHOBBI  pPAaCTEHUEBOACTBA», «MOJIEKYJISpHbIE OCHOBBI
CEJICKIIMMU» B KaueCTBE HEMPEPHIBHOTO 00pa3oBaTeNbHOTO IKKIa (5-9 kinacc no 1 yacy B
HEJIeNI0) /I KJIACCOB arpoOMOTEXHOJIOTMYEeCcKOi HarpaBieHHOocTH. Monymu «Kak
KUBOTHBIC M pACTEHUs MpucrocabiuBaroTcs», «buorexnonorun» u «MoeKyasipHbIC
OCHOBBI (PU3HOJIOTUH U (HapMAKOJIOTUN» B KaYECTBE HEMPEPHIBHOIO 00pa30BaTEIbHOIO
mukia (5-9 kimace mo 1 wacy B Henenmoo) Ui KIacCOB OMOTEXHOJOTHYSCKOTO WIIH
MEIUIMHCKOrO HallpaBJICHUM.



COJIEP)KAHUE KYPCA BHEYPOUHOU JESITEJIBHOCTH

Monyab «MoJiekyJisipHbIe 0CHOBBI cestiekium» 9 kiiacc (68 yaca)
1. Monexkyaapuas 6uonozus. (20 uacos)

OCHOBHBIE BEXU Pa3BUTHSI MOJIEKYJISIPHON OMOJIOTHU.

HyxnennoBelie kucnoTbl. OCHOBHBIE NPUHLMIBI cTpoeHHUs. [IpakTuueckas padora
«Beimenenne JIHK w3 Gananay. Ilpaktmueckas pabota «Mogens JIHK-opurammy.
[Ipaktnueckas pabora «Omnpenenenne kadecrBa mnpenapatoB JHK ¢ mnomomnsro
crekTpodoToMeTprn» (MPU HATUIUKA 000PYAOBaHNsA).

MartpuuHble CHHTE3bl. Pernukanus — OCHOBa KJIETOYHOTO JeieHus. [IpuHuumb
perunkanuu. [Ipaktudeckas padota «PerukaruBHas mammnaa (Mrpa-IeMOHCTPALINS)».
[Ipaktuueckas padora «I1LP (Mmonens amrndukaius Ha Oymare)y.

Mytanuu. Uto Bei3biBaeT u3MeHeHus B crpoennu JJHK. [IpuHuuns! penapanum.

Tpauckpunuus. [Ipaktuyeckas padora «Cuiia mpoMOTOpa».

['enernueckuii koa. Ilpaktuueckas pabora «PemenHue 3agad Ha TE€HETHUYECKHI
ko1 Tpancmsus. [Ipaktuueckas padora «DonauHT OEIKOBY.

Opranusanus reHoMa BUPYCOB IIpOTHBOBHpPYCHBIE CpPEACTBA, MEXAHU3MBI HUX
NEUCTBUS.

Opranun3anus reuoma  OakTepuit AHTHOAaKTEpUATbHbIE npenaparsl.
Uccnenosatenbckas padota «PacnpocTpaneHne aHTHOMOTUKOPE3UCTEHTHBIX OaKTepuii»
Opranuzanusi reHoma 3ykapuoT I'eHoMHoe penaktupoBanue. [Ipaktruueckas padbora
«PaboTa B cCOBpeMEHHBIX reHeThYeckux Oazax maHHbIX. [IpoBenenue In silico ananuza
MOCJIEIOBATEIBLHOCTEN TEHOB.

2. Monexynapnoie ocnoewt zenemuxu (20 uacos)

[Ipenmer renetuxku. Kparkas UCTOpUS  pa3BUTUS — MOPEACTABICHUA O
HACJIEICTBEHHOCTH.

OT reHa K Opu3HAaKy: KaK packpacutb Kota. Yto takoe npuzHak? [lyTe OT reHa o
npuzHaka. Myrtamuu. Asenu. ['eTepo3urorsl M TOMO3UTOTHL. J{OMUHAHTHBIE U
peueccuBHble amnenu. PoneBas wurpa «Amnenn». HccienoBaTenbCKHil  MPOEKT
Myrtarennsie (GaKTOPBHI.

['enbl cTposAT opraHu3M. BxirodeHue W BBIKIIIOUEHHE OOJIBIIOro Habopa reHOB.
Kak kneTku moHuMarT, Kakue Te€HbI JOJDKHBI paboTaTh. PoneBas urpa «Cyan0a KIeTKu.
I'enbi-nepexmmouarenu. [IpakTudeckoe 3aanue «AJITOPUTMBI 7151 KIIETOKY.

JluckpeTHOE HacleqOBaHWE MPU3HAKOB. 3aKOHbI MeHensd: OJAWH TeH - OJIUH
npu3Hak. Cxema CKpeniuBaHus. 3aKOH €IuHOOOpa3us THOPUIOB MEPBOTO MOKOJICHHUS.
[Ipaktuueckoe 3amanue «EgmHOOOpa3ue mepBOro MOKOJICHUS». 3aKOH pPACIICTIIICHUS



MpU3HaKa BO BTOpOM nokoJjieHuu. [Ipaktuueckoe 3amanue «PacuierieHne BO BTOPOM
MoKoJIeHUn». McciaenoBarenbeKkuil mpoekT «3akoHbl I'. MeHaens B SKCIIepUMEHTE.

3akoHbl MeHiensl: HECKOJIbKO TeHOB - HECKOJIBKO MpHU3HaKoB. JIurudpuaHoe
ckpemuBanue. HeszaBucumoe pacxoxkieHne xpomocom. lIpaktuueckoe 3anaHue
«Pemerka [lenneray. CuenyieHHOE Haclie10BaHUE.

B3aumopeiictBue reHoB. AlnienbHOE W HeawienbHOe. [Ipaktudeckoe 3aHsTHE
«B3anmoselicTBYsI reHOB (MOJIETMPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIETKY )»

Omnpenenenue nona. [lomossie xpomocombl. Camiibl 1 caMKku. Biusiaue axtopos
OKpYXarUIed Ccpeapl. XPOMOCOMHOE omnpeneneHue mnoja. I[lomoBbie XpOMOCOMBI.
[Ipaktuueckoe 3amanne «HacnemoBanue, cuersieHHoe ¢ mojom». [IpobGrema
JTOTIOJIHUTEIBHON X-XPOMOCOMBI Y KEHIIUH. TPEXIIBETHBIE KOLIKH.

3. Monexynsapnoie ocnoswl cenexuyuu (28 uacos)

['enbl B momymnsAnusx: Benukoe paBHoBecue. [lomymamusa. YacToTel BcTpeuaeMocTh
MpU3HaKa u amiens. YpaBHeHue Xapau-BaitnOepra. [Ipaktuueckoe 3ananne «4acToTsl
ajienedl, TreHOTHMHoB U  (eHoTunoB». HMccnenoBaTenbCKuii NPOEKT  «AHaIU3
TeHETUYECKON CTPYKTYphI MOIMYJISIIUU (Ha OCHOBE 3aKoHa Xapau-Baiinbepra)y.

[Monynsauuu MEHSIOTCS: YUCIEHHOCTh, MUTPAIMS U BBIOOp cymnpyra. DakTopsl,
KOTOpBbIE BBIBOJAT TIOMYJISIMIO W3 paBHOBecus Xapau-BaitnOepra. YucieHHOCTh
nonyisiuud. PoneBas wurpa «Oddexkr ocHoBarens». PomeBas wurpa «Oddekr
OyTbUIOYHOTO TOpiablIKa». Jlpeid renoB. Myrtamuu. HecnywaliHoe CKpellMBaHHE.
N3onsuus.

[Tormynsiuu ~ MEHSIOTCS:  €CTECTBEHHBIM  OTOOp. MexaHu3M — JIeWCTBUS
€CTeCTBEHHOTO oTOOpa. JIBrxkymuii oToop. PoneBas urpa «EctecTBeHHBIN 0TOOPY.

MoaudukanronHas W3MEHYUBOCTb. Cratuctuueckue 0COOEHHOCTH
MoAU(pUKALIMOHHON M3MeHunBocTU. MccnenoBarenbekue paboTel « MoaupukanoHHas
M3MEHYMBOCTh PACTCHUH B IMpejiesiaxX Balllero MecTa JKUTEIbCTBAY.

HacnenoBanre KOJWYECTBEHHBIX NpU3HAKOB. KoyMuecTBEHHbIE MPU3HAKHU.
CpenoBast u3MeHUUBOCTh npu3Haka. Koadduiment nacneayemoctu npusHaka. OTBeT Ha
ot6op. [lomck reHoOB KOJIMYECTBEHHBIX MpHU3HAKOB. OMHOHYKJICOTHUIHBIE BapUaHTHI
reHoB. JIHK-uum. [TotTHOr€eHOMHBIN aHATA3 acCOIUAINAM.

«Owmby Hanm renomoMm. [loctrenomuas spa. Ob6patHas reHetnka. «OMUKCHBIEY
uccnenoBanus. [Iporeom, Metadosom. [IpakTuueckoe 3aganrue « ATPOHOMBI».

JlomecTukaiysi U HEHTPhl T'eHETHYECKOTO pa3HooOpas3us. Iloucku pacteHuit ¢
«XOPOIIUMMY TPU3HAKAMU JUIsl 4YesioBeKa. [[eHTphl TEHETHYECKOro pa3zHooOpasus.
Huxomnait iBanosuu BaBwiio. Ceneknusi. KoMOuHaImonHass 1 ruOpuaHasi CEICKIIUS.
I'erepo3uc. Ilpaktuueckoe 3amanue «l['OMOJOrMYECKHE psAbl  HACIEACTBEHHOU
U3MEHYHBOCTH.

CoxpaHUTh U U3YYUTH T€HBI, YTOOBI MEHSITH Oyaymiee. Kak mpaBUIbHO XpaHUTh



reabl. Kommekuum reHeTHYecKux  pecypcoB  pacteHuil. Ilpaktukym  w/mnm
UCCIIEIOBATENILCKUN MPOEKT «MeToabl KyJIbTUBUpPOBaHHs IN VItr0 mnms coxpaHeHus
TEHETUYECKUX PECYPCOB PACTEHUI U 111 YCKOPEHHOM CENEKLIUN.

['eHeTMyecke UEHTPbl B HalEd CTpaHe. [ e 3aHMMANOTCA TEHETUKOM |
T€HOMMKOM JUJIS1 HY’K/l CEIbCKOTO XO35ICTBA.



IIJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUSI KYPCA BHEYPOUYHOM JEATEJIBHOCTH

3aHATHS B paMKax IMporpaMMbl HaIpaBieHbl Ha OOECIEUEeHHE JTOCTHIKECHUSI
IIKOJIbHUKAMU ~ CJICAYIOIIMX  JIMYHOCTHBIX, METANpEeAMETHBIX W  MPEIAMETHBIX
00pa3oBaTeIbLHBIX PE3YyJIbTAaTOB.

JIMYHOCTHBIE Pe3yJIbTATHI:

B cghepe epascoanckoco 6ocnumarnus: TOTOBHOCTH K KOHCTPYKTHBHOM
COBMECTHOM JI€SITEIbHOCTH MIPH BBITIOJIHEHUHU UCCIEIOBAHUN U MIPOEKTOB, CTPEMIICHUE K
B3aMMOIIOHUMAaHUIO U B3aUMOTIOMOIIIH.

B cipepe nampuomuuecrkozco socnumanusi; OTHOIICHUE K OMOJIOTHH KaK K BaKHOM
COCTaBIIOIIEH KYJIbTYpbl, TOPJOCTh 3a BKJIAJl POCCUHUCKMX M COBETCKHX YYEHBIX B
Pa3BUTHE MUPOBOM OMOJOTUYECKON HAYKH.

B cgepe Oyxosno-upascmeennoco ocnumanus: TOTOBHOCTb OIICHUBATH
MOBEJICHUE M TOCTYNKUA C TO3UIMA HPABCTBEHHBIX HOPM M HOPM SKOJIOTHYECKOU
KYJbTYpPbI, TOHUMAHUE 3HAYUMOCTH HPABCTBEHHOT'O aCTEKTa JCSITEILHOCTH YEIOBEKa B
MEJUIMHE U OUOJIOTHH.

B cgepe scmemuueckoco eocnumanus: TIOHMMAaHHWE pPOJIM  OWOJIOTUM B
(bOpMUPOBAHUU ICTETUUECKON KYJIbTYPhl TUYHOCTH.

B cghepe usuueckoco socnumanus, popmuposanus Kyaibmypwvl 300p06bs U
IMOYUOHAILHO2O 0ON1a20NOAY4Us. OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0pPOBBIO U
YCTaHOBKA Ha 3JI0pOBbIN 00pa3 KU3HU (310pOBOE MUTAHKUE, COOTIOACHNE TUTHEHUYECKUX
IIPaBWJI U HOPM, COATaHCUPOBAHHBIN PEXKUM 3aHATUN U OT/bIXA, PETyIsipHast pusndeckas
AKTUBHOCTB); OCO3HAHUE TIOCIEACTBUN 1 HETIPUSATUE BPEIHBIX TPUBBIUEK (YIOTpEOIeHNE
QJIKOTOJIs, HApKOTHUKOB, KypeHHE) U WUHBIX (opM Bpema s (GU3HYECKOTO U
MICUXMYECKOTO 3JI0POBbsI; COONIOACHUE TMpaBU 0€30MacCHOCTH, B TOM YHCIIE HABBIKU
0e30macHOro MoBeEHUsI B MPUPOJIHOM cpefie; cPOPMUPOBAHHOCTh HaBbIKa peIEKCUH,
yIpaBJieHHE COOCTBEHHBIM AMOIIMOHATBLHBIM COCTOSTHUEM.

B cghepe mpyoosoco eocnumanus: akTUBHOE y4acTUE B PEIICHUU MPAKTUYECKUX
3amay (B paMKaxX CEMbH, IIIKOJIbI, TOPOJa, Kpas) OMOJIOTHYECKOM M IKOJIOTHYECKOM
HaIpaBJICHHOCTH, WHTEPEC K TMPAKTUYECKOMY H3YYEHUIO Tpodeccuii, CBSI3aHHBIX C
OMOJIOTHEH.

B cgepe sKxonocuueckoeo eocnumanusi: OpUCHTAllUA HAa TMPUMEHCHHE
OMOJIOTMYECKUX 3HAHUM MPU PEIICHUH 3a]1a4 B 00JIACTH OKPYKAIOIIEH Cpe/Ibl; OCO3HAHUE
AKOJIOTMYECKUX MTPOOJIEM U IMyTeH UX PEelIeHHUs; TOTOBHOCTh K YYaCTHUIO B MPAKTUYECKON
NEATEIbHOCTH SKOJIOTHYECKON HAMPaBICHHOCTH.

B cgepe nonumanus yemnocmu HayuHo2o nNO3HAHUA: OPUCHTAIMSI HA
COBPEMEHHYIO CHCTEMY HAy4YHBIX NIPEICTaBICHUNA 00 OCHOBHBIX OHOJIOTHYECKUX
3aKOHOMEPHOCTSIX, B3aUMOCBS3SIX YEJIOBEKA C MPUPOJHOM W COLMAIBHOM CPEOH;



MMOHUMAaHUE POJIU OMOJOTUYECKON HAyKW B (DOPMUPOBAHMHU HAYYHOTO MHUPOBO33PEHUS;
pa3BUTHE HAYYHOU JIFOOO3HATEIIBHOCTH, MHTEpECca K OMOJOTUYECKONW HayKe, HABBHIKOB
HCCIIEIOBATENIbCKOM JEITEIbHOCTH.

B cgepe adanmayuu x usmeHaOWUMC YCAOBUAM COYUATLHOU U NPUPOOHOL
cpeovl: aJeKBaTHAs OICHKA W3MEHSIONIUMXCS  YCIOBHUM; TMPUHITUE  PEIICHUS
(MHOUBHyaTbHOE, B TPYyNIE) B HM3MEHSIONIUXCA YCJIOBUSIX Ha OCHOBAaHMM aHAJIM3a
Ounonoruueckoi nHGOpMalny; MIaHUPOBAHUE  JICHCTBUU B HOBOM  CHUTyallHH
Ha OCHOBAHUM 3HAHUM OMOJIOTUUECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHbIe pe3yJbTaThl:

B cgepe osnadenusn ynueepcanvuvimu yueOHbiMU NO3HABAMENbHBIMU OCUCTNEUMUL,
ba3oBbI€ JIOTHYECKUE IEUCTBUSL:
® BBISBIATH M XapaKTEpU30BaTh CYIIECTBEHHbIC TMPU3HAKKA OHOJIOTHYECKUX
00BEKTOB (SIBJICHUN);
® YCTaHAaBJIMBATh CYIIECTBEHHBIM TMPHU3HAK KiIacCU(PUKAIMK  OUOJTOTHYECKUX
00BEKTOB (SIBJICHUI, MPOILIECCOB), OCHOBAHUS Jisi OOOOIIECHUS U CpaBHEHUS,
KPUTEPUU MPOBOJUMOI0 AHAIIN3A;

e C yuéTOM NIPEMJIOKEHHOW OMOJOTUYECKON 3a7auM BBISBIISTH 3aKOHOMEPHOCTU U
OPOTUBOPEYMsI B paccMaTpUBaeMbIX (akTax W HaONIOJACHUSIX; TMpejaratb
KPUTEPUH JJIS BBISBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

® BBIBIATH JeUUUTHI HMHPOPMALUU, JAHHBIX, HEOOXOAUMBIX I pPEIICHUS
MMOCTaBJICHHOM 3a/1a4Hu;

® BBIABJIATH MPUUYMHHO-CICACTBEHHbIE CBSI3U MPU M3YyYECHUM OHOJIOTHYECKUX
ABJICHUM W TPOLECCOB; JAENIaTh BBIBOJABI C HCIOJIB30BAHUEM JEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIOUEHUH TI0 aHAJIOTHUH, (OPMYIHPOBATH
TUIIOTE3bI O B3AUMOCBS3SIX;

® CaMOCTOSITEJIbHO BBIOMpATh CIOCOO perieHus: yueOHON OMOJIOTMUecKOoi 3ajauu
(cpaBHMBATh HECKOJIBKO BapUAHTOB PEILICHHUS, BEIOMpPATh HanOoJee MOAXOAIINN
C YYETOM CAMOCTOSITENBHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble HMccie10BaTeIbCKUE ICUCTBUS:

® HCIIOJIB30BaTh BOIIPOCHI KaK UCCIIEA0BATEIIbCKUN HHCTPYMEHT IO3HAHUS;

e (opmynupoBaTh BONPOCHI, (PUKCUPYIOUIME pPa3pblB MEXKIY peaIbHbIM H
KeJlaTeIbHBIM  COCTOSIHUEM  CHUTyallMM, OOBEKTa, U  CaMOCTOSTEIbHO
yCTaHABJIMBATh UCKOMOE U JIaHHOE;

e (dopmupoBaTh  THHOTE3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKICHUH,
apryMEHTHUPOBATh CBOIO MO3UITUIO, MHECHHE;

® TIPOBOJHUTH IO CAMOCTOSATEIHLHO COCTABIICHHOMY IIIaHy HAOJI0ICHNE, HECTIOKHBIH
OMOJIOTUYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIEIOBAaHUE TIO YCTAaHOBJICHHUIO
0CcOOEHHOCTEeM Onoornueckoro o0bekTa (mporecca) U3y4eHus,

® TPUYNHHO-CIEACTBEHHBIX CBSI3ed W 3aBUCHMOCTEH OHMOJOTHYECKHX OOBEKTOB
MEXy COOO0H;



OLICHHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIIMIO, MOIYYCHHYIO B
X0/J1e HAaOJIIOICHUS U SKCTIEPUMEHTA;

CaMOCTOSATENbHO (OPMYIUPOBAaTh OOOOIIEHUS W BHIBOABI IO pe3yJbTaTaM
IPOBEIEHHOIO HAOJIONCHUS, SKCIEPUMEHTA, BIAJETh MHCTPYMEHTaAMHU OICHKU
JOCTOBEPHOCTH MOJYYEHHBIX BBIBOJOB U 0000IIEHUN;

MIPOTHO3UPOBATh BO3MOXKHOE JAJIbHENIIEE pa3BUTHE OMOJOTMYECKUX MPOLECCOB U
UX TOCJIEJICTBHS B aHAJOTMYHBIX WJIM CXOJHBIX CHTYyalUAX, & TAK)KE BBIIIBUIaTh
MPEIOJIOKEHUS 00 UX PA3BUTUU B HOBBIX YCIOBUSAX H KOHTEKCTaX.

PaGora ¢ uadopmanvei:

MIPUMEHSATH PA3JIMYHbIE METObI, HHCTPYMEHTHI U 3aIIPOCHI ITPU MTOUCKE U 0TOOpE
Ouonorndyeckod HMHGOpPMALUKMKU WM JAHHBIX W3 MCTOYHMKOB C YYETOM
MPEeI0KEHHOM y4eOHOM OMOIOTUUecKOoi 3a/1auu;

BbIOMpaTh,  AHANU3UPOBATh, CHUCTEMATU3UPOBATb U  HMHTEPIPETHPOBATH
OMOJIOTUYECKYIO0 HH(POPMALIMIO Pa3IMYHBIX BUOB U (POPM IIPENCTABIICHHUS;
HaXOJUTh CXOJIHbIE apIryMEHTHI (MIOATBEPHKAAIOIINE WU OTIPOBEPraroIne OHY U
Ty %€ UJICI0, BEPCHIO) B PA3IMUHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;
CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO ()OpMY MpE/ICTaBICHUS HH(DOPMALUU U
WUTIOCTPUPOBATH PEIIAEMBbIE 3aa4H HECIIOKHBIMU CXEMaMH, THarpaMMaMu, HHOU
rpaduKoi U UX KOMOMHAIIUSIMU;

OLICHUBATh HAAEKHOCTh OMOJIOTMYECKOW HH(OpMamuu 1O  KPUTEPUSIM,
MPENIOKEHHBIM YUUTENIEM UIH CPOPMYITHPOBAHHBIM CaAMOCTOSATENBHO;
3allOMHMHATh U CUCTEMATU3UPOBATH OMOJOTMYECKYIO0 HH(OpMALHIO.

B chepe osnaoenus ynusepcanbhvimu yueOHbIMU KOMMYHUKAMUBHBIMU OCUCMEUSMU
OOuienue:

BOCIIPMHUMATh U (POPMYIUPOBATH CYXKISHUSI, BEIpaXKaTh SMOIIUU B TIPOIIECCE
BBITIOJTHCHUS TTPAKTHYECKHUX U JTa0OPaTOPHBIX PaboT;

BBIpakaTh ce0s1 (CBOIO TOUKY 3PEHHMS) B YCTHBIX U TUCbMEHHBIX TEKCTaX;
pacrio3HaBaTh HeBepOaJdbHBIC CpeJcTBa OOIICHHS, IOHUMATh 3HAYCHHUE
COIMAIBHBIX 3HAKOB, 3HAaTh W PAaCloO3HABAaTh MPEANOCHIIKA KOHQIMKTHBIX
CUTYyaIluH U CMSITYaTh KOH(MIUKTBI, BECTH TIEPETOBOPHI;

MMOHUMAaTh HAMEPECHHs JIPYTUX, TMPOSBISITh YBAKUTEILHOE OTHOIICHHUE K
co0eceTHNKY U B KOPPEKTHOU (popme hopMyIHpoBaTh CBOU BO3PAKEHUS;

B XOJI¢ JUajiora U/WiKM JTUCKYCCHH 3a7aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOM
OMOJIOTHYECKOW TEMBbl M BBICKA3bIBaTh HJCH, HAICICHHBIC Ha PEIICHUC
OMOJIOTHYCCKON 3a7a9M M MOJep KaHue OJ1aroeaaTeIbHOCTH OOIICHHMS;
COTIOCTaBIIATh CBOM CYXICHHUS C CYXICHHSAMH JPYTrUX YYaCTHUKOB JHayora,
OoOHapy>KUBaTh PA3JIMYUS U CXOJCTBO MO3UITUH;

MyOJIMYHO TPEACTABIATH PE3YJBTATHl BBIMOJHEHHOTO OWOJIOTHYECKOTO OIBITa
(3KCTIepUMEHTa, HCCIISIOBAHUS, TIPOCKTA);



® CaMOCTOSTEIIEHO BBIOMPATh POpMAT BBICTYIUICHHS C YIETOM 33124 MPE3CHTAIIUU |
0COOCHHOCTECH ayJUTOPUM U B COOTBETCTBUU C HHUM COCTABJIATH YCTHBIC H
MUCHbMEHHBIC TEKCTHI C UCIIOIH30BAaHUEM HJLUTFOCTPATUBHBIX MaTCPHAIIOB.

CoBMecTHAs JICATEILHOCTD (COTPYITHUYECTBO):

® ITIOHMMAaTh W WCIIOJIB30BaTh MPEUMYIICCTBA KOMAHIHOW W WHIWBHIYaJTbHOM
paboThI MPH PEIICHUN KOHKPETHON OMOJIOTHUECKOW MpoOiieMbl, 000CHOBBIBATH
HE0OXOIUMOCTh NTPUMEHEHHSI TPYIIIOBBIX ()OPM B3aUMOJICHCTBUS TIPH PEIICHUN
MMOCTaBJICHHON y4eOHOM 3a1a4m;

® [IPUHUMATBH IIEJIb COBMECTHOMU JCSITEIBHOCTH, KOJJICKTUBHO CTPOHTD JACHCTBHUS 110
e€ OCTMIKCHUIO: PACIPENeNATh POJIH, JOTOBAPUBATHCS, O0OCYXKIATh MPOLECC U
pe3yabTaT COBMECTHOMN pabOTHI;

e yMeThb 00001aTh MHEHUS HECKOJBKUX JIIOJICH, MPOSBISATE TOTOBHOCTH
PYKOBOJUTD, BBIIOJHATH MOPYUYECHUS, TOAUYUHSITHCS,

® [UJJAHUPOBATh OPraHU3AIMI0 COBMECTHOW pPabOThI, OMPENESATh CBOIO PoOJib (C
y4ETOM TPEANOUYTCHU U BO3MOXKHOCTEM BCEX YYACTHUKOB B3aUMOJCHCTBUS),
pacrpenensiTh 3aJauyd MEXAy YJIe€HAaMH KOMAaHJbl, y4aCTBOBAaTh B TPYIIOBBIX
dopmax paboThl (00CyX1eHMs, 0OMEH MHEHUSIMU, MO3TOBBIE IIITYPMbI U UHBIE);

® BBIMNOJIHITH CBOIO YaCTh Pa0OTHI, IOCTUTATh KAU€CTBEHHOTO PE3yJIbTaTa 0 CBOEMY
HAIIPaBIICHUIO U KOOPIMHUPOBATh CBOU ACHCTBHUS C IPYTUMU WICHAMU KOMAH/IbL;

® OICHMBATh KayeCTBO CBOEro BKJIAJa B OOMUN MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENIbHO  COPMYJHMPOBAHHBIM  yYaCTHUKAMH  B3aUMOJICUCTBUS;
CpPaBHUBATh PE3YJIBTATHI C HICXOIHOM 3a/1a4€il M BKJIA] KaXKJI0r0 YJI€HA KOMAaH/IbI B
JOCTI)KEHUE PEe3yJIbTaTOB, pa3leisaTh cepy OTBETCTBEHHOCTH W TPOSBISTH
TOTOBHOCTB K MPEIOCTABJICHHUIO OTYETA MEPE TPYIIION;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIBbHBIX KOMMYHUKATHBHBIX JCHCTBUN, KOTOpas
obecrnieunBaeT CHOPMUPOBAHHOCTH COLUAIBHBIX HABBIKOB U IMOIMOHATIBLHOTO
MHTEJUJIEKTA IIKOJIbHUKOB.

B ceepe oenadenus ynugepcanvHoimMu yueOHbIMU PeVISIMUBHLIMU OeUCTNEUIMUL.:
CamMmoopraHu3zamusi:
® BBISABIATH MPOOJIEMBI [JIi PEIICHUS B KU3HEHHBIX M YYEOHBIX CHUTYyalUsX,
HCTIOJB3YsI OUOJOTUYECKUE 3HAHKS,

® OPHEHTHPOBATHCS B PA3IMYHBIX TTOJIX0/IaX MPUHATUS PEIICHUN (MHANBUIYATBHOE,
NPUHATUE PEIICHUS B TPYIIE, MPUHATHE PEIICHUH TPYIION );

® CaMOCTOSITENIbHO COCTaBJISTh AaJTOPUTM pEIICHHS 3aJayd (UM ero 4acTh),
BBIOMpaTh CIOCOO pelleHus y4dyeOHOW OHOJIOTHYECKOW 3ajadu C  Yy4yéToM
UMEIOIINXCS PECYpPCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
MpeyiaracMble BApUAHTHI PEIICHUN;

® COCTaBIATh IUTaH JACWCTBHIA (TUTaH pealu3alud HaMEYEHHOTO alropuTMa
pellIeHus1), KOPPEKTUPOBATh MPEIJIOKEHHBIM aaroput™M ¢ Y4ETOM MOJYy4YEHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 U3ydyaeMOM OMOJIOTUYECKOM OOBEKTE;

e JenaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.



CaMOKOHTPOJIb (pediaekcust):

BJIAJIETh CIIOCOOAMH CAaMOKOHTPOJISI, CAMOMOTHBAIIUU U pedIIeKCHH;

JaBaTh aJ€KBATHYIO OLEHKY CUTYALMH U MPEJIaraTh IUIaH €€ N3MEHEHUS;
YUHUTBIBATh KOHTEKCT U MPEABUIETH TPYJHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPH
perieHur  y4eOHOW OHMOJIOTMUECKOW 3a/laud, aJanTHpOBaTh pEIICHHE K
MEHSIOIIMMCS O0CTOSTENbCTBAM;

OOBSACHSITH MPUUUHBI JOCTHKEHUS (HEIOCTUKEHUS) PE3YNIbTATOB JICSITEIIbHOCTH,
JaBaTh OIICHKY MPHOOPETEHHOMY OIBITY, YMETh HaxOJUTh TO3UTHBHOE B
POU30LIEANIECH CUTYaIUH;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MEHHUBIINXCS CUTyallui, YCTAHOBJIEHHBIX OMUOOK, BO3HUKIIIHUX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa LEIH U YCIOBHSIM.

9MOL[PIOHEUII>HI)Iﬁ HHTCJJICKT.

pasnuyaTh, HA3pIBaTh M YIMPABIATH COOCTBEHHBIMH SMOIMSMU W SMOIUSIMH
APYTHX;

BBISIBIIATH U aHATM3UPOBATH MPUINHBI SMOITUH;

CTaBUTH ce0s1 Ha MECTO JIPYroTo YeJIOBEeKa, IOHUMATh MOTHUBBI M HAMEPCHHUS
ApPYTOro;

PETYIUPOBATH CIIOCOO BHIPAKCHHS IMOIIUH.

[Ipunsitue ceds u Ipyrux;

OCO3HaHHO OTHOCHUTHCS K IPYTOMY Y€JIOBEKY, €T0 MHEHHIO;

MPU3HABAaTh CBOE MPABO Ha OIMIMOKY M TaKOE ke MPaBO JPYroro;

OTKPBITOCTH ce0€ U APYTUM;

OCO3HaBaTh HEBO3MOXKHOCTb KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOMN YHUBEPCAbHBIX YUEOHBIX PEryJISTUBHBIX ICUCTBUI, KOTOpas
oOecrieunBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
MO3UIIMSA JIMYHOCTH), W SKU3HEHHBIX HABBIKOB JIMYHOCTH (yTpaBiieHUs cOOOi,
CaMOJIMCIIMIUINHBI, YCTOMYMBOTO TIOBEICHHUS ).

IIpeaMeTHBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI
B no3naBatenbHONM (MHTEIUIEKTYyaJIbHOM) cdepe:

- HpI/IO6peTeHI/Ie OIIbITa HUCIIOJB30BaHMHA MCTOJ0OB OMOJIOrHYECKOM HayYKH C LCJIbIO

M3y4eHUs] OUMOJIOTUYECKUX OOBEKTOB, SIBJIGHUM W MPOIECCOB: HAOJIOICHUE, OMMCAHHUE,

IMPOBCACHUC HCCIOKHBIX OMOJOrHYECKHUX OITBITOB H OKCIICPUMCHTOB, B TOM 4YHCJIC C

WCIIOJIb30BAaHHEM aHAJIOTOBBIX U ITU(PPOBBIX OMOJOTUIECKUX MPUOOPOB U HHCTPYMEHTOB;

dbopMupoBaHHUE YMEHUS UHTETPUPOBATH OMOJIOTMYECKUE 3HAHUS CO 3HAHUSIMU U3

IPYTUX y4eOHBIX MpeaMeToB ((HDU3uKu, XUMHUH, reorpadun, UCTOPUHU, OOIIECTBO3HAHNUS
UT. 1.);



— (opmupoBaHue yMeHUI pemaTth yueOHbIe 3a1a9i OMOJOTUIECKOTO COACPIKAHNUSA,
BBISIBJSITH ~ TPUYMHHO-CJICJICTBEHHBIC  CBSI3W,  NPOBOAWTH  KAaYeCTBCHHBIE U
KOJIMYECTBEHHBIC PACUETHI, IeTIaTh BHIBOIBI HA OCHOBAHUH TIOJTyYCHHBIX PE3yJIbTaTOB,;

— (¢dopMHupOBaHHE YMEHUS TUTAHUPOBATh Y4eOHOE HCCIICIOBAHHUE WJIM TPOCKTHYIO
paboTy C yu4eToM MOCTaBICHHOU MeIn: (OPMYITHPOBATH MPOOIEMY, TUIIOTE3Y U CTABHUTH
3aJla4ll WCCJICIOBAHMS, BBHIOMpATh aJeKBAaTHO ITOCTABJICHHON IIETM METOMBI, JeNaTh
BBIBO/JIBI IO PE3YJIbTaTaM MCCIIEAOBAHUS WM MTPOCKTHOM EATEIHHOCTH;

— (QopmMupoBaHne UWHTEpeca K  yriayOJeHWr0  OMONOTHMYECKHX  3HaHUH
(mpeanpoduiibHas MOATOTOBKA U NMPOodeCCHOHAIbHAS OPUEHTAIIMS) U BBIOOPY OUOJIOTUH
KakK MpOQUILHOTO MpeMETa Ha CTYIIEH! CPETHETO TIOJTHOTO 00pa3oBaHus s OyayIe
po(heCCUOHATFHOW JESITENFHOCTH, B O0OJACTH OHWOJOTHH, MEAWIIMHBI, SKOJOTHH,
TICUXOJIOTHH, BETEPUHAPHH, CEITLCKOTO XO351CTBA,

— BIIQJICHUE HaBbIKaMu paboTel ¢ uH(OpManueld ecTECTBEHHO-HAYYHOTO
COJICp>KaHMsl, MPEJCTABICHHOW B pa3HON gopme (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeMm, TpadukoB, JauarpamMm, MoJieliel, H300paKeHU), KPUTHUYECKOTO aHajIu3a
uH(GOPMAIUH U OLIEHKH €€ JOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJIOTMUECKHE 3HAHUS CO 3HAHUSMU JAPYTUX YUEOHBIX
IPEIMETOB; MHTEPEC K YIIIYOJICHHIO OMOJIOTMUECKUX 3HAHUN U BBIOOPY OHMOJIOTHU Kak
npouIbHOrO MpenMeTa Ha ypOBHE CpelHero oOiiero oOpa3oBaHus Mg Oyayiien
podeCCUOHAIBHOM JICSITEILHOCTA B 00JIACTH  OMOJIOTHMH, MEIUIIMHBI, 3KOJOTHH,
BETCPUHAPHH, CEIBCKOTO XO3SMCTBA, TWHIINCBOM IMPOMBINIICHHOCTH, TICHXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKUE MPEACTABICHHS O MAaTCPUATHCTHYCCKOW CYITHOCTH
TCHOMOB JKHUBBIX OPTaHU3MOB M PETYJISIIHIO KX PaOOTHI,

— 3HAHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH CpPEbl, BIUSIOMNX HA Pa3BUTHE U
CYILIECTBOBAHHE KMBBIX OPTAHU3MOB, aIANTAIMK K (paKTOpaM OKPYKAIOIICH Cpeibl;

— 3HAHWE OCHOBHBIX MOAXOJO0B OMOTEXHOJIOTHH, UCTIOIB30BAHMS €€ JTOCTIKCHHUH B
COBPEMEHHOM KU3HU YeJIOBEKa, 0COOCHHOCTHU HCIOIb30BAHMS KUBBIX OPTaHU3MOB JIJIS
MIPOU3BOACTBEHHBIX HYXK/]T YCJIIOBEKA;

— 3HAHHWE OCHOBHBIX IMOJXOJI0B CEICKIIUU U OMOTEXHOJOTHH KYJIbTYPHBIX PACTEHUH,
XapaKTepU30BaTh TE€HETHYECKM  MOAUGPUIIMPOBAHHBIE  PACTCHUS,  OINEPUPOBATH
MOHATUSAMHU, THOPUAM3AIMS, OTHAJeHHAs THOpPUIM3alNs, HWCKYCCTBCHHBIH OTOOD,
reTepo3ucC, TpaHCHOpMaIHsl, MyTareHe3, TCHETHUIECKOE PEAAKTHPOBAHHUE;

— TIOHUMaHWE  MOJICKYJIAPHBIX  MEXaHHW3MOB  peall3alliil  HACJICICTBCHHON
uH(pOpMaIUU U YMEHHE CBOOOTHO ONIEPUPOBATH OCHOBHBIMU MOHATUSMHU MOJICKYJISIPHOM
OMOJIOTHY U €€ COBPEMEHHBIX HAINPaBJIEHU — IeHOMUKH, METareHOMHKH, TPOTCOMHUKH;

— 3HaHWE OCHOBHBIX 3a00JICBaHHI YeIOBEKAa, MEXaHU3MOB UX Pa3BUTHSA, CITOCOOAX
WX TUAaTHOCTHUKY U JICUCHUS;



— (opMupoBaHuEe yMEHHS HCIIONIB30BATh MOHATUHWHBIN anmapar ¥ CUMBOJIMYECCKUI
S3BIK TEHETHKH, TPAMOTHOE MPUMEHEHHWE HAyYHBIX TEPMHUHOB, TOHSATHUH, TEOPHH,
3aKOHOB JUISI OOBACHEHHS HAOIIOJAEMBIX OHOJOIrMYEeCKHMX OOBEKTOB, SBIICHUH U
MIPOIIECCOB, MO3BOJISIONINX 3aJI0KUTh (DYHIAMEHT HAyYHOTO MUPOBO33PEHUSL.

B 11eHHOCTHO-OpHEeHTalIMOHHOM cdepe:
— 3HAHUE, YTO TNPUMEHEHHE COBPEMEHHBIX TEXHOJOTUH MOJEKYJISPHON OHOJIOTHH
MO3BOJIAET YCHEIIHO pelaTh Takue 371000AHEBHBIE MPOOJIeMBbl, Kak OXpaHa

OKPY)Ka}OHIGﬁ Cpcabl, COXPpAaHCHHUC 3J0POBbBA YCJIIOBCKA, KOHTPOJIb 1 BOCCTAHOBJICHUC
OKOCHCTCM.



TEMATHYECKOE IINTIAHUPOBAHUE

Monayab «MoJieKyJisipHbIe 0CHOBBI cesieknum» 9 kiacce (68 yacos)

omnostorus (20 u)

HyxkiienHOBBIE KUCIIOTHI.
OCHOBHBIE PUHIIUIIBI CTPOCHUSI.
Marpuunsblie cuHTe3bl. Perumkanus
— OCHOBA KJIETOYHOTO JEICHUS.
[IpuHUIUNBI pETUIMKALIUY.
Mytamuu. YTo BeI3BIBAET
n3MmeHenus B crpoenuun JJHK.
[IprHIMIBI penapanny.
Tpanckpunuus. ['enernueckui
koJ. Opranuzanusi reHoma BUPyCOB
[IpoTuBOBHpYCHBIE CPENCTBA,
MEXaHU3MBbI UX JI€UCTBUSL.
Opranuzaius reHoMa OakTepuit
AHTHOaKTEepUaIbHBIC MpEnapaThl.
Opranuzanust reHomMa 3yKapuoT
['eHOMHOE peTaKTUpPOBaHHUE.

Tembl OcHoBHOe coaep:kaHne JeATeIbHOCTD
IIKOJbHUKOB
Tema 1. OCHOBHBIE BEXU Pa3BUTHS [IpakTuueckas paborta
MouJekyasipHasi MOJIEKYJISIPHOM OMOJIOTHH. «Boinenenue [JTHK u3

OaHaHay.
[IpakTuueckas paborta
«Mogens JIHK-
OpUTaMm.
[Tpaktrueckas padborta
«Ornpenenenue
KauecTBa MPenapaToB
JIHK ¢ nomortiso
CIIEKTPO(OTOMETPHIY
(Tpu HATUYUH
000opyI0BaHU).
[IpakTuueckas pabora
«PemnnkaTuBHas
MaiuHa (urpa-
JIEMOHCTpPALIUS ).
[Tpaktrueckas pabota
«THP (Mmoxenb
aMITMuUKalus Ha
oymare)».
[IpakTuueckas pabora
«Cuia mpomMoTopay.
[Tpaktrueckas pabota
«Pemenue 3agau Ha
T€HETUYECKUI KOJI.
Tpancasuus».
[TpakTrueckas paborta
«DonauHT GETKOBY.
HccenenoBarenbekas
pabora
«Pacnpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuii».
[TpakTrueckas paborta




«PaboTa B OBpeMEHHBIX
F€HETUUECKUX 0a3ax
naHHbIX. [IpoBeneHue
In silico ananu3za

MOCJEN0BATEIBLHOCTEN
TE€HOB.
Tema 2. IIpenmert reneruku. Kpatkas Ponesas urpa
MouiekyJIsipHbIE HCTOPUS Pa3BUTHUSA MIPEJCTABICHUS | « AJLTICTN.
OCHOBBI T€HETHKH 0 HACJIEICTBEHHOCTH. UccnenoBarenbckuii
(20 u) OT rena k nNpu3HaKy: Kak poeKT MyTareHHbIe
packpacuth Kota. Yto Takoe (bakTopBhI.

npu3Hak? [lyTe OT rena o
npu3Haka. Myranuu. AJiend.
I'eTepo3UroTsl U TOMO3UTOTHI.
JIOMUHaHTHBIE U PELIECCUBHBIE
AJUIEIIN.

I'enb1 cTpOAT OpraHus3M.
BxitoueHue u BIKITIOUCHUE
Oonpioro Hadbopa reHoB. Kak
KJICTKY TIOHUMAIOT, KaKUe TeHBI
JOJKHBI paboTaTh.

JIuCKpeTHOE HACIEeqOBaHUE
IPU3HAKOB. 3aKOHbI MeHaemns:
OJIVH T'€H - OJIMH npu3Hak. Cxema
CKpelIMBaHus. 3aKOH
eauHo00pa3usi rTHOPUJIOB MEPBOTO
MOKOJIEHUA. 3aKOH paclleIIeHUs
IpU3HAKa BO BTOPOM MOKOJICHUH.
3akoHbl MeHemns: HECKOJIBKO
T€HOB - HECKOJIbKO MPU3HAKOB.
JuruOpuaHoe CKpeuBaHue.
HeszaBucumoe pacxoxaeHue
xpomocoM. CrienieHHoe
HacJIeI0BaHHUE.

B3anMopelicTBuEe TSHOB.
AJNENBHOE U HEAJUIENIBHOE.
Onpenenenue nona. [lonoseie
XpoMocOoMBbI. CaMIIbl U CAaMKH.
Brusiaue gaktopoB okpysKaroIiei
cpenbl. XpOMOCOMHOE
ornpenenenue noiua. [Tomoseie
xpoMocoMmsbl. [IpoGrema
JOIIOJTHUTENIBHON X-XPOMOCOMBI Y
MKEHILUH. TpexX1BEeTHbIE KOIIKH.

Ponesas urpa «Cyansb6a
KJIETKW». [ eHbI-
MEPEKIIFOYATENH.
[IpakTyeckoe 3aganue
«AJTOPUTMBI 1JIA
KJIETOK.
[IpakTueckoe 3axanue
«EnunooOpaszue
MIEPBOTO MOKOJICHUSD.
[IpakTueckoe 3aganue
«Paciennenue Bo
BTOPOM TOKOJICHUMY.
Hccnenosarensckuii
MPOEKT «3aKoHHbI [,
Menpens B
DKCIIEPUMEHTE.
[IpakTyeckoe 3ananue
«Pemerka [lennerar.
[IpakTyeckoe 3ananue
«Hacnenosanmue,
CLETUIEHHOE C MTOJIOM.
[IpakTrueckoe 3ansTue
«B3anmonencrus
reHOB (MOJECIHPOBAHUE
CHUHTE3a U TPaHCIOpTa
MUTMEHTA B KJIETKY)».




Tema 3.
MouJiekyJasipHbIe

OCHOBBI CeJIEKIHH
(28 a)

['eHbl B mONyJIALUsAX: BEIUKOE
paBHoBecue. [Tonymsiuus. YacTtoTsl
BCTPEUYAEMOCTH MPU3HAKA U
anend. YpaBHeHue Xapau-
Baitn6epra. I[omymsiuu
MEHSIOTCSI: YUCIIEHHOCTD,
MUTPAIHS ¥ BBIOOp CympyTa.
DaKTOpbI, KOTOPHIE BHIBOJSAT
MIOMYJISIIIUIO U3 paBHOBECUST Xap/u-
Baitn6epra. UucineHHOCTh
nonyssiuu. Ponesas urpa
«Iddext ocHoBaTens». Hpeid
reHoB. Myrauuu. Hecirywalinoe
ckpemuBanue. M3osmusi.
[Tonynsiuuu MEHSIOTCS:
€CTECTBEHHBIN 0TOOp. MexaHusm
JIEUCTBUS €CTECTBEHHOT0 0TOOpA.
JIBroKymuii oToop.
MoaudukanronHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOEHHOCTH MOJU(UKAITMOHHON
n3MeHunBocTH. HaciemoBanue
KOJINYECTBEHHBIX MPU3HAKOB.
KonuuecTBeHHBIE TPU3HAKMY.
CpenoBast ”BMEHYHUBOCTh
npusHaka. Koaddurment
HacleayeMoCTH pu3Haka. OTBeT
Ha otOop. [Tonck reHon
KOJIMYECTBEHHBIX MTPU3HAKOB.
ODHOHYKIECOTUAHBIE BAPUAHTHI
reroB. JIHK-uun. ITotHOreHOMHBIN
aHaJIN3 acCOIHaIN.

«OMBD» HaJI TCHOMOM.
[Toctrenomuas spa. OOpaTHas
reHetuka. «OMHUKCHBIE»
uccnenoBanus. [Iporeom,
MeTa0o0M. JloMecTuKaus 1
LHEHTPbI TEHETUYECKOTO
pazHooOpa3sus. [loncku pacTenuii ¢
«XOPOIIMMUY» TPU3HAKAMH TSI
yenoBeka. LleHTpbl reHeTUYeCcKoro
pasHooOpasus. Hukomnaii iBanoBuu
Basuios. Cenexuusi.
KombOunarmonnast u ruOpuHas
cesiekius. [ 'ereposuc.

[IpakTueckoe 3ananue
«YacToTsl amieneu,
TE€HOTUIIOB U
(hEeHOTHUTIOBY.
Hccnenosarensckuii
IIPOEKT «AHAIN3
TEHETUYECKOU
CTPYKTYPBI MOMYJISIUN
(Ha OCHOBE 3aKOHA
Xapnu-Baiinbepra)y.
Ponesas urpa «ddekr
OYTBIJIOYHOTO
TOPJIBIIIKAY.

PoneBas urpa
«EcTecTBeHHBIN
0TOOP».
HccnenoBarennckue
paboThI
«MoaudukamoHHast
U3MEHYUBOCTD
pacTeHuil B peaenax
BAIlIETO MECTa
KUTEIbCTBAY.
[IpakTyeckoe 3ananue
«ATPOHOMBD.
[IpakTyeckoe 3ananue
«I"'omosornueckue
pAIbI HACIEACTBEHHOM
U3MEHYUBOCTH.




CoxpaHHUTh U U3YyYUTh T€HBI, YTOOBI
MeHATh Oynyuiee. Kak npaBuibHO
XpaHuTh reHsl. Komteknun
TEHETUYECKUX PECYPCOB PACTECHHUI.
[TpakTuky™m u/mm
HCCIIEIOBATEIIbCKUN ITPOEKT:
MeTopI KyIbTUBHPOBAHUS 1N Vitro
JUIS. COXPAHECHUSI TEHETUYECKUX
PECYpPCOB pAaCTEHHUM U JUIS
YCKOPEHHOM CEJICKIIUH
['eHeTUEeCKME HEHTPHI B HAILICH
cTpane. I e 3aHumMarorcs
TCHETUKOW U TCHOMUKOM 1T HY KT
CEJIbCKOT'0 XO35IMCTBA.




		2023-09-26T15:17:50+0400
	Павлова Нина Викторовна




