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INOACHUTEJIBHASA 3AIINCKA

AKTYyaJlbHOCTh W Ha3HavYeHHe mnporpammbl. [Iporpamma paspaborana B
COOTBETCTBUM C TpeOoBaHUsIMU DenepallbHOr0 rocyJapCTBEHHOI0 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOrO OOmIero o0Opa3oBaHMs, OPUEHTUPOBAHA Ha oOOeclIeUYeHUE
WHJIUBUAYAJIbHBIX TOTPEOHOCTEM O0O0ydYaronuxcsi W HampaBieHa Ha JOCTHXKCHUE
MJIAHUPYEMBIX Pe3yJbTaTOB OCBOSHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs C
y4eToOM BBIOOpa Y4YaCTHHUKaMH OOpa30BaTEIbHBIX OTHOIICHHM KypCOB BHEYPOUYHOM
JESTEIBHOCTU. DTO MO3BOJISIET 00€CTIEUUTh €IMHCTBO 00s3aTeNbHBIX TpeboBanuit I'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOIO OOpa30BaHMs: HE TOJILKO HAa YPOKE, HO U 3a €ro
MpeiesIaMu.

AKTyaJIbHOCTh ~ pealu3allii  JaHHOW  mporpamMMmbl  OOycCJOBJ€HAa  caMOW
0COOEHHOCTBIO MPOEKTHO-UCCIIEIOBATEIBCKOMN ACITEIBHOCTU. DTa IEATEIbHOCTD JICKUT
B OCHOBE TI03HABATEILHOTO MHTEPECA peOeHKa, SIBIISICTCS 3aJI0TOM YMEHHS TUTAaHUPOBAThH
To0BIE IEUCTBUS U BAXKHBIM YCIIOBHUEM YCIIEITHOM peanu3aruu uaei. Jlroopie n3MeHeHusI
COBPEMEHHOT0 O0O0IlecTBa CBsI3aHbl C MPOEKTaMU M UCCICJAOBAHMSIMU — B HayKe,
TBOpYECTBE, OU3HECe, OOIMIECTBEHHOM XU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTU oOOydaromierocsi siBiasieTcsi (OPMUPOBAHHE OCHOBHBIX HABBIKOB IPOEKTHO-
MCCJIEI0BATENCKON JEATEIBHOCTH.

[Tporpammoii npenycMoTpeHo GOpMUPOBaHHWE COBPEMEHHOTO TEOPETUYECKOTO
YPOBHS 3HaHWUN, a TaKXKe U TMPAKTUYECKOro OmbiTa paboTel C J1abOpaTOpPHBIM
o0opyI0BaHUEM, OBIIQJICHUE TPUEMaMHU HCCIICIOBATEIBCKON NESITEIbHOCTH. MeTombl
OpraHu3alMi  00pa30BaTENIbHOW W  HAYyYHO-HCCIIENOBATEIbCKONW  JCSTEIHHOCTU
npeaycMaTpuBaoT (GOpMUPOBAHUE Yy OOyYalOUXCS HECTaHAApPTHOTO TBOPUYECKOTO
MBIIICHUS, CBOOOIbI CAMOBBIPAYKEHUS M MHAUBUIYATbHOCTH CYXKICHUH.

Jlns monaHOro ydera MOTPEOHOCTEM Yyyaluxcsi B MPOrpaMME HCIOJIb3YEeTCs
nudepeHIMPOBaHHBIA TMOAXO0Jl, YTO CTUMYJIUPYET Yy4Yallerocss K YBEJIMYCHUIO
NOTPEOHOCTH B MHAUBUIYaJIbHOM, MHTEIUICKTYaJIbHOW 1 TTO3HABATEILHOM JESITEIIbHOCTH
Y Pa3BUTHUIO HAYYHO-UCCIIEAOBATEILCKUX HABBIKOB. [IporpaMma cranet BOCTpeOOBaHHOM
B TMEPBYID Ouepelb MIKOJIbHUKAMHU, KOTOpbIE HMEIOT CTOMKHI HWHTEpec U
COOTBETCTBYIOIIYIO MOTHUBAIIMIO K U3YYEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOIO 1IUKJIA,
€CTECTBEHHBIM HAayKaM M TEXHOJOTHSIM.

B nmoapocTkoBOM Bo3pacTe ydaluecs MposBIISIIOT CBOKO 3aMHTEPECOBAHHOCTD B TOM
WM WHOM 00JIaCTM 3HAHMM, HAy4YHOM HaNpaBiIE€HUU WIM MpodeccuoHanbHON
NesATebHOCTH. TakuM 00pa3oM MPOUCXOAUT (OPMHUPOBAHHME TO3HABATEIHLHOU W
MpO(ECCUOHATIEHON COCTaBIISAIONICH JTUYHOCTH, MIOMOTAET ydalieMycsl B OMpeaesieHun
OyyIero >KM3HEHHOTO IMTyTH U B MPO(eCCHOHATBFHOM BBIOOPE MOCTIE OKOHYAHUS IIIKOJTBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTh CTUMYJIHPYET MOCTOSIHHOE JKEJIaHUE MTKOThHUKA
K MO3HAaHUIO HOBOT'O, PACHIMPEHUIO U YIIyOJEHUIO COOTBETCTBYIOIIMX 3HAHUM, U
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MOJIYYECHHI0 HOBBIX B TOM 4YHCIE€ NPAKTUUYECKUX HABBIKOB, a TaKXK€ MOTUBHPYET
ydarerocsi Ha mpoGOpUECHTAIIHIO.

[Iporpamma HalenieHa Ha MOMOIIL PEOCHKY B OCBOCHHU OCHOB OpTraHM3alluu U
OCYIIECTBJICHUSI COOCTBEHHON MPOEKTHO-UCCIIEA0BATEILCKON ACSTEIBHOCTH, a TAKXKE B
OpHUOOpETEeHUH HEOOXOAMMOIO OmbITa JUisi paboThl  HAJ  WHIUBUIAYaJIbHBIM
MCCJIEIOBAaHUEM HIIM MPOeKToM. [IporpaMmMa momoskeT MIKOJbHUKY B OoJiee TIIyOOKOM
M3YYEHUH UHTEPECYIOIIeH ero o0IacTi €CTECTBEHHBIX HAyK, a TAaKXKe B MPHUOOPETEHUHU
BKHBIX COIMAIBHBIX HABBIKOB, HEOOXOMUMBIX ISl MPOMYKTHUBHOW COIMAIM3AIUN U
(dbopMHUpOBaHUS IPAKIAHCKON MO3UIIUU:

— HaBBIKA CaMOCTOSITEJIBHOTO PEIICHUS aKTyaJbHBIX HCCIEAOBATEIbCKUX WIIU
MPaKTUYECKUX 3aJa4, BKIIOYAIONIETO B ce0d yMEHUE BHUAECTh W aHAIU3UPOBATH
npoOJeMBbl, HYXJIAIOIIHUECS] B PEIICHWH, YMEHUE JETaJbHO MpopadaThiBaTh H
peann30BbIBaTh CIOCOOBI pa0OTHI C HUMH, YMEHHUE TNIAHUPOBATH COOCTBEHHYIO Pa0bOTy U
CaMOCTOSTENIbHO KOHTPOJIMPOBATH CBOE POJBUKEHUE K KEITAEMOMY PE3yJIbTATY;

— HaBbIKa T€HEpUPOBaHHUS U O(POPMIICHUS COOCTBEHHBIX HJEH, OOJieUeHUsS] UX B
yA0OHYIO0 AJI pacupocTpaHeHus Gopmy;

— - HaBBIKA YBOKUTEIHLHOTO OTHOIIEHHUS K Uy>KUM B3IJIA/1aM U UesiM, 0QOPMIICHHBIM
B paboTax Jpyrux JIOJEW, IpYruX aBTOPOB — BJAJAENIBLEB HWHTEIUIEKTYalIbHOM
COOCTBEHHOCTH;

— HaBblKa  MOYOJIMYHOIO  BBICTYIUIGHMS — mepen  OoJIbIION  ayJuTOpUEH,
apryMEHTUPOBAHUS W OTCTAaUBAaHMUS CBOEM TOYKH 3pEHUSI, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIbIX, YOSKIICHUS APYTUX B CBOEH MpaBOTE, MPOJBIKEHUS] CBOUX
e,

— HaBbIKa pabOThl CO CHEIUATU3UPOBAHHBIMU KOMIBIOTEPHBIMU MPOrpaMMaMH,
7a00paTOpHbIM  O0OPYAOBaHUEM, TEXHUYECKHUMH YCTPOWCTBaAMH, OHUOIMOTEYHBIMU
GoHIAMM W HUHBIMU pECypcaMH, C KOTOPbIMH MOXKET ObITh CBSI3aHa MPOEKTHO-
UCCIIEN0BATENbCKAs JEATENbHOCTD IIKOJIbHUKA.

Kpome Toro, pabora mKOAbHWKA HaJ TPOCKTOM WJIM HCCIEIOBAaHUEM OyaeT
CHOCOOCTBOBAThH M PA3BUTHIO €TI0 aJ€KBaTHOM CaMOOLIEHKH.

BapuaHTsl peanuzauuu nporpaMmMbl 4 ()OPMbI IPOBEACHUS 3aHITHH.

JlanHasi mporpamma paccuMTana Ha padoTy co mkoJbHUKamMu 9 knaccos. [lemparory
Ba)KHEE AKIIEHTUPOBATh CBOE BHUMAHHME HE CTOJBKO HA KAaYECTBE pe3yJibTaTa MPOEKTa
WJIM UCCJIEIOBAHMSI, CKOJIBKO HA TOM, YTOOBI yUalTUHCS MOTy4Yasl 3HAHUS B TOM YHUCIIE U
yepe3 BBINOJIHEHUE MPAKTUYECKOTO 3aJaHus, Jiejiall BBIBOJABI M YMO3AKIIOUEHHS Ha
OCHOBAaHMM CBOETO HCCIENOBaHUS, YYWICS CpaBHMBaThb €ro pe3yJbTaThl C
TEOPETUYECKUM MATEPUAJIOM U UCCIIEIOBAHUSIMU IPYTUX IIKOJbHUKOB. Takum 00pazom,
HIKOJIbHUK OCBOUT OCHOBBI MPOEKTHO-UCCIIEA0BATENHLCKON IESITEIbHOCTU U MPUOOpETET
HABbIK KPUTUYECKOTO OTHOILEHHUS K MaTepuay.



«MonexkynsipHble OCHOBBI CEJICKITMU» pacCuuTaHbl Ha 34 4yaca U MOTYT OBITh
peanu3oBaHbl B TeueHuu 1 roja.

B3aumocBsa3p ¢ nporpammMou BocnuTaHusi. [IporpamMmma kypca BHEYPOUYHOM
JesTeIbHOCTH pa3paboTaHa € Y4YeTOM pPEKOMEHJAlUMi MPUMEPHON MPOrpaMMBI
BOCIIUTAHMS, YIUTHIBAET MICUXOJIOTO-TIEAarOrnuecKre 0COOEHHOCTH JIAaHHBIX BO3PACTHBIX
KaTeropuii. ITO MO3BOJSET HA MPAKTUKE COCIUHUTH OOYYAIOIIYI0O UM BOCIHUTATEIBHYIO
JNEATENBHOCTh MENArora, OPUEHTUPOBATH €€ HE TOJBKO HA MHTEIUIEKTYAJIbHOE, HO U Ha
HPaBCTBEHHOE, COIMMAILHOE Pa3BUTHE PEOCHKA. ITO MPOSBIISETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIBTATOB peajv3alliy MPOTPpaMMbl BHEYPOUYHOUN
JNEATENbHOCTH, HALIEAIINX CBOE OTPAXKEHUE U KOHKPETU3ALUIO B TPUMEPHOU MPOTrpaMMe
BOCIIUTAHUS,

— B BO3MOXHOCTH KOMIUIEKTOBAaHHS Pa3HOBO3PACTHBIX TPYII JIsi OpPraHU3alHu
npodOpPUEHTAIUOHHON  JIEATEIbBHOCTH  IIKOJIbHUKOB, BOCHHUTATEIbHOE 3HAUYCHUE
KOTOPBIX OTMEUYAETCS B IPUMEPHOU IPOrpaMMe BOCIIUTAHUSI;

— B UHTEPAKTUBHBIX (opMax B3aHATHUH [UIS I[IKOJHHUKOB, O0ECIEYHBAIOIINX
OOJIBIIIYI0O WX BOBJICYEHHOCTh B COBMECTHYIO C II€IarOrOM W JPYTUMHU JI€ThbMU
JEATETLHOCTh M BO3MOXKHOCTh 00pa30BaHHUs Ha €€ OCHOBE JIETCKO-B3POCIIBIX OOLTHOCTEH,
KJIIFOYEBOE 3HAUYEHUE KOTOPBIX [UJI BOCHUTAHUS IIOJYEPKUBACTCS IPUMEPHOU
IIPOTPAMMOUN BOCIIUTAHUS.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESATEJBHOCTHU

«MouekyasipHble 0CHOBBI cejieknum» 9 kiacc (34 yaca)
1. Monexyaapuas 6uonozus. (11 uacos)

OCHOBHBIEC BEXU Pa3BUTHSI MOJIEKYJISIPHON OMOJIOTHH.

HyxkiienHoBsie kucioThl. OCHOBHBIE NPUHIUIIBI cTpoeHus. [IpakTuueckas pabora
«Boigenenne JIHK u3 Ganana». Ilpaktuueckas pabdora «Mogens JIHK-opurammy.
[Ipaktuueckas pabora «Ompenenenue kadectBa mnpenapatoB JHK ¢ momoisio
criektpodoroMeTpun» (IIpu HATUIUH 000PYIOBAHUS ).

Marpuunble CUHTE3bl. Pennukanus — OCHOBa KJIETOYHOTO jAeieHus. [IpuHiumb
perukanuu. [Ipaktuueckas pabora «PervkaTiBHas MalluHa (UTpa-I1eMOHCTPALIHS ).
[TpakTuyeckas padota «I 1P (Moxens ammiudukaius Ha Oymare)y.

Mytanuu. YUto BeI3bIBaeT n3meHenus B ctpoenuu JHK. [TpuHuunel penapannm.

Tpanckpunuus. [Ipaktuueckas padora «Cuina mpomMoTopay.

['enernueckuit koa. [lpaktuueckas pabora «PemieHue 3agad Ha TEHETHUYECKHM
ko1 Tpancmsus. [lpaktuueckas padora «DonauHT OEIKOBY.

Opranuzanusi TeHoMa BUPYCOB I[IpOTHBOBHUPYCHBIE CpPENICTBA, MEXAHU3MbI UX
NEUCTBUSL.

Opraauzanus reHOMa OakTepuit AHTHOaKTEepUaIbHBIE IIperaparsl.
UccnenoBatenbckas padbota «PacnpoctpaneHre aHTHOUMOTUKOPE3UCTEHTHBIX OaKTepuii»
Opranuzaiusi reHoMa 3ykapuoT ['eHoMHoe penakTupoBanue. [IpakTudeckas pabora
«Paborta B coBpeMEeHHBIX TeHeTH4eCcKuX 0azax maHHbIX. [IpoBenenue In silico ananmza
MOCJIEI0BATEIbHOCTEN TEHOBY.

2. Monexynsapusie ocrnoswl 2zenemuxu (12 uacoes)

[Ipenmer renetuku. KpaTkas ucTopuss pa3BUTUS  NPEACTABICHUA O
HACJIEICTBEHHOCTH.

OT reHa K Npu3HaKy: KaK packpacutb Kota. Yto takoe npuzHak? [lyTe OT reHa o
npu3Haka. Myranuu. Amnenu. ['eTepo3urotel U TOMO3UTOTHL. JOMUHAHTHBIE H
peuieccuBHble aienu. PomeBas wurpa «Asenun». MccimenoBaTeNnbCKAM  MPOEKT
MyrtareHnnsie (GaKTOPBHI.

['enpl cTposT opraHu3M. BrirodeHue W BBIKIIFOUEHHE OOJIBIIOTO Habopa TeHOB.
Kak xieTku moHMMaroT, Kakre TeHbI TOJDKHBI paboTathk. PoneBas urpa « Cynp0a KIeTKn.
I'enbi-iepexmrouarenu. [IpakTuueckoe 3aganne « AJITOPUTMBI JIJI51 KIIETOK.

JIMCKpeTHOE HaClIeIOBAaHUE MPU3HAKOB. 3aKOHBI MEHAENS: OJMH Te€H - OJUH
npusHak. Cxema cKpeluBaHus. 3aKOH €IUHO00pa3us THOPHUIOB MEPBOrO MOKOJICHHUS.
[IpakTudeckoe 3amanne «EguHooOpasue MepBOro MOKOJICHUS». 3aKOH paclIeIICHUS



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 pacxoxkaeHne xpomocoMm. lIpakthueckoe 3anaHue
«Pemerka [lenneray. CuenyieHHOE HacleI0BaHUE.

B3aumopelictBue reHoB. AluienbHOE W HeawienbHoe. [Ipaktudeckoe 3aHsTHE
«BzaumoiericTBYS reHOB (MOJIETUPOBAHKUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KJIETKY)»

Omnpenenenue nona. [lomossie xpomocombl. Camiibl 1 camKu. Biusiaue gaxtopos
OKpYXarlIed Ccpeapl. XPOMOCOMHOE ompeneneHue mnoja. I[lomoBble XpOMOCOMBI.
[Ipaktuueckoe 3amanune «HacnenoBanue, cuersieHHoe ¢ mojom». [Ipobrema
JOTIOJTHUTENBHON X-XpOMOCOMBI y KEHIIMH. Tpex1BETHbIE KOIIKH.

3. Monexynsapnoie ocnoswl cenexuyuu (11 uaca)

['ensl B momymnsAnusx: Benukoe paBHoBecue. [lomymsamusa. YacToTel BcTpeyaeMocTu
MpU3HaKa u amiens. YpaBHeHue Xapau-BaitnOepra. [Ipaktudeckoe 3ananne «4acToTsl
ajienedl, TreHOTHMHoB U  (eHoTunoB». HMccnenoBaTenbCcKuii OPOEKT  «AHaIU3
TeHETUYECKOM CTPYKTYphI MOIMYJISIIUU (Ha OCHOBE 3aKoHa Xapau-Baiinbepra)y.

[Tonynsauuu MEHSIOTCS: YUCIEHHOCTh, MUTpAIUsl U BBIOOp cympyra. DakTopsl,
KOTOpBbIE BBIBOJAT TIOMYJISIMIO W3 paBHOBecus Xapau-BainOepra. YucieHHOCTh
nonyysiuu.  PoneBass urpa  «Oddexkt ocHoBarens». PomeBas wurpa  «Oddekt
OyThUIOUHOTO TopJbImKay. [peld renoB. Myrtamuu. HecnyualiHoe CKpellUBaHUE.
N3onsuus.

[lonynsauuu  MEHSIOTCSI:  €CTECTBEHHbIM  oTOOp. MexaHu3sM  JeilcTBUsS
€CTeCTBEHHOTO oTOOpa. JIBrxkymuii oToop. PoneBas urpa « EctecTBeHHBIN 0TOOPY.

MoaudukanronHas W3MEHYUBOCTb. Cratuctuueckue 0COOEHHOCTH
MoAU(pUKALIMOHHON M3MeHunBOCTU. MccaenoBarenbeckue paboTel « MoaupukalnoHHas
W3MEHYMBOCTh PACTEHHUM B MPEJIEIIaX BALIETO MECTA )KUTEIbCTBAY.

HacnenoBanre KOJWYECTBEHHBIX NpU3HAaKoB. KoyMuecTBEHHbIE MPU3HAKHU.
CpenoBast u3BMeHUUBOCTh npu3Haka. Koaddurment nacneayemoctu npusHaka. OTBeT Ha
ot6op. Ilomck reHOB KOJMYECTBEHHBIX MpHU3HAKOB. OMHOHYKJICOTHUIIHBIE BapHAHTHI
reHoB. JIHK-uum. [TotTHOr€eHOMHBIN aHATA3 acCOIUAINAM.

«Owmb»y Han renomoMm. Iloctrenomuas spa. OOpaTHasi reHeTuka. «OMHKCHBIC)
uccnenoBanus. [Iporeom, Metadosom. [IpakTuueckoe 3aganne « ATpOHOMBIY.

JlomecTukaiysi U HEHTPhl T'eHETHYECKOTO pa3HooOpas3us. Iloucku pacteHuit ¢
«XOpPOITUMUY» TPU3HAKAMU ISl 4eloBeKa. [IeHTpbl TeHeTHuecKoro pa3HooOpasws.
Huxomnait iBanosuu BaBwiioB. Cenekuusi. KoMOWHaIMoHHas U THOpUIHAS CEJIEKIIUS.
I'eteposuc. Ilpaktnueckoe 3amanue «l'OMOJOrMYECKUE psiAbl  HACIEICTBEHHOU
U3MEHYUBOCTH.

CoxpaHUTh U U3YYUTh T€HBI, YTOOBI MEHSTH Oymymiee. Kak mpaBUIbHO XpaHUTh
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reabl. Kommekuum reHeTHuecKux  pecypcoB  pacteHuil. IlpakTukym — w/mnum
WCCIICIOBATEIILCKHI TIPOEKT «MeETo/Ibl KyJIBTHBHpPOBAHUSA IN VItr0 Mg COXpaHEHUs
FEHETUYECKUX PECYPCOB PACTCHUH U JIJI1 YCKOPEHHOM CEJICKIIMM.

['eHeTnueckue ILEHTpHI B Halied cTpaHe. ['ne 3aHUMArOTCd TEHETUKOW |
T€HOMMKOM 11 HY>K]I CEJIbCKOTO XO3sIICTBA.



IIJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUSI KYPCA BHEYPOUYHOMH JEATEJIBHOCTH

3aHATHA B paMKax IpPOrpaMMbl HaIlpaBIE€Hbl Ha O00ECIEUEHUE JOCTUKEHMS
IIKOJIBHUKAMU  CICAYIOIIMX  JIMYHOCTHBIX, METAlPEAMETHBIX W  NPEIMETHBIX
o0pa30BaTeNbHBIX PE3YIbTATOB.

JINYHOCTHBIE pe3yJIbTaThl:

B cghepe epadsicoanckozo eocnumanusa: TOTOBHOCTb K  KOHCTPYKTHUBHOM
COBMECTHOM JI€ATEIbHOCTH MPH BBIMOJTHEHUHN HUCCIETOBAHUN U IPOEKTOB, CTPEMIIEHHUE K
B3aMMOINIOHMMAaHUIO U B3AUMOIIOMOIIIH.

B cghepe nampuomuueckozco 6ocnumanusi: OTHOILIEHUE K OMOJIOTUU KaK K BaKHOU
COCTABJISIFOLIEN KYJIBTYPBI, TOPAOCTh 3a BKJIAJ POCCHUHCKHX U COBETCKHX YYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTHYECKON HAYKH.

B cghepe Oyxoeno-npaecmeennoco 6ocnumauus: TOTOBHOCTb OLICHUBATh
MOBEJEHUE M TOCTYNKH C TMO3WLHUHA HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHYECKOM
KYJbTYpbl; IOHUMaHNE 3HAYMMOCTH HPABCTBEHHOT'O ACIEKTA JAEATEILHOCTH YeJIOBEKA B
MEAULIMHE U OUOJIOTUH.

B cgpepe scmemuueckoco 6ocnumanus: TOHUMAaHUE pONM OHOJOTHH B
(OpMHPOBAHUHU ICTETUUECKON KYJIbTYpPbl JUYHOCTH.

B cghepe ¢uszuueckoco eocnumanus, opmuposanus Kyaibmypvl 300p06bs U
IMOYUOHANLHO2O ONA20NOAYYUA.; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3JI0POBBIO U
YCTaHOBKA Ha 3710POBBI 00pa3 )KU3HU (370pOBOE MUTAHUE, COOMIOACHIUE TUTHEHUYECKUX
IpaBUJI 1 HOPM, COATAHCUPOBAHHBIN PEKUM 3aHATHH U OT/bIXa, peryisipHas puzndeckas
aKTUBHOCTD); OCO3HAHME MOCIEACTBUNA 1 HEMPUSITUE BPEIHBIX MPUBbIUEK (YIIOTpeOieHne
aJIKOTOJIsl, HAapKOTHKOB, KypeHHME) M UHBIX (opM Bpeaa aiusi (PU3NYECKOTO U
IICUXUYECKOTO 3/I0POBBS; COOJIIOJIEHUE MpaBuil O€30MaCHOCTH, B TOM YHMCIIE HaBBIKU
0e30macHOro MoBeICHUsI B MPUPOJIHOM cpefie; cPOPMUPOBAHHOCTh HABBIKA PE(IIEKCHUH,
yIpaBJIeHUE COOCTBEHHBIM AMOLIMOHATIBHBIM COCTOSTHUEM.

B cipepe mpyooeozo eocnumanus: akTUBHOE y4acTHE B PELICHUM MPAKTUYECKUX
3aja4 (B paMKax CEMbH, IIKOJbI, TOpoJa, Kpas) OMOJIOTUYECKOM M 3KOJOTUYECKOU
HAIPaBJIEHHOCTH, MHTEPEC K MPAKTUYECKOMY M3YYEHHUIO NpOQeccHil, CBA3aHHBIX C
OMOJIOTHEH.

B cgepe sKonocuueckozo eocnumanus: OpUEHTAUUsT Ha I[PUMEHEHUE
OMOJIOTMYECKUX 3HAHUN TIPU PEILICHUH 33]1a4 B 00JIaCTH OKPY>KaIOIIEH Cpeibl; OCO3HAHUE
AKOJIOTUYECKUX MPOOJIEM U MyTEeH UX PEIICHUS; TOTOBHOCTh K YYaCTUIO B IPAKTUYECKOM
NEeSATEIbHOCTH SKOJOTUYECKON HAIPABICHHOCTH.

B cgepe nomumanus yemnocmu HAyuHO20 NO3HAHUA: OPUEHTALUS HA
COBPEMEHHYIO CHCTEMY HAay4HBIX MPEICTaBICHU 00 OCHOBHBIX OHOJOTHYECKHX
3aKOHOMEPHOCTSIX, B3aMMOCBS35AX YEJIOBEKA C MPUPOJHOM M COLMAIBHOU CPENOH;
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MMOHUMAaHUE POJIU OMOJOTUYECKON HAyKW B (DOPMUPOBAHMHU HAYYHOTO MHUPOBO33PEHUS;
pa3BUTHE HAYYHOU JIFOOO3HATEIBHOCTH, MHTEpPECAa K OMOJOTUYECKONW HayKe, HABBHIKOB
HCCIIEIOBATEILCKOM IESITEILHOCTH.

B cghepe adanmayuu x usmensiowumcs ycirosusm coyuaibHou U NPUpoOHOl
cpedvl: a7eKBaTHAas OICHKA WM3MCHSIONIMXCS YCJIOBUH; TMPUHATHE PCIICHUS
(MHAMBUAYATBHOE, B TPYMIE) B HM3MCHSIONIMXCS YCIOBUSX HAa OCHOBAaHWHM aHAN3a
Ounonoruueckoi nHGOpMalny; MJIAaHUPOBAHUE  JICHCTBUU B HOBOM  CHUTYyalllH
Ha OCHOBAHUM 3HAHUM OMOJIOTUUECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHble pe3yJbTAThI:

B cgepe osnadenusn ynusepcanvuvimu yueOHbiMU NO3HABAMENbHLIMU OCUCTNEUIMUL,
ba3oBbI€ JIOTHYECKUE IEUCTBUSL:
® BBIABIATH M XapaKTepHU30BaTh CYIIECTBEHHBIC TPH3HAKA OHOJOTHUYECKUX
00BEKTOB (SIBJICHUN);
® YyCTaHABJIMBATh CYIICCTBEHHBIH TIPU3HAK KiIacCUDUKAIMK OHOJOTHYECKUX
00BEKTOB (SIBJICHHH, MPOIIECCOB), OCHOBAHHUS ISl OOOOINEHUS U CpaBHEHUS,
KPUTEPHUH TIPOBOIUMOTO aHAJIHN3a;

e C yuéTOM NIPEMJIOKEHHOW OMOJOTUYECKON 3a7auM BBISBIISTH 3aKOHOMEPHOCTU U
MPOTUBOPEYMST B paccMaTpuBaeMbIX ¢akTax W HaOJMIOICHUAX; IMpeararh
KPUTEPUH JIJIS1 BBIABJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

® BBIBIATH JeUIUTHI HHPOPMALUU, JAHHBIX, HEOOXOAUMBIX I PEIICHUS
MOCTaBJICHHOM 3a/1a4H;

® BBISBIATh NPUYNHHO-CIEACTBEHHBIC CBSI3M TMPU M3YYCHUH OUOJIOTHYECKUX
SBJICHUNA W TIPOLIECCOB; JAENaTh BBIBOABI C HCIOJIB30BAHUEM JACAYKTUBHBIX U
WHYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIIOUCHUHN M0 aHAJIOTHH, (POPMYITUPOBATH
TUIIOTE3bl O B3aUMOCBSI3AX;

® CaMOCTOSITEJIbHO BBIOMpATh CIOCOO perieHus: yueOHON OMOJIOTMUecKOoi 3ajauu
(cpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHHUS, BEIOMPATh HAaUOOJEe MOIXO AU
C Y4ETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUEB).

BazoBble ncciienoBaTebcKue 1eUCTBUS:

® ICIOJIb30BATh BOMPOCHI KaK UCCIEA0BATEIBCKUI HHCTPYMEHT MO3HAHMS;

e (QopMmynupoBaTh BOMPOCH, (DUKCUPYIOIIUE Pa3pblB MEXKIY pPEAIbHBIM U
KEJaTeIbHBIM  COCTOSHHEM  CHUTyallMd, OOBEKTa, M  CaMOCTOSATEJIHHO
YCTaHABJIMBATh UCKOMOE U IAHHOE;

e (dopmupoBaTh  THHOTE3y 00  HMCTUHHOCTH  COOCTBEHHBIX  CYXKICHUH,
apryMEHTHPOBATh CBOIO MO3UITUIO, MHECHHUE;

® TIPOBOJMTH IO CAMOCTOSATEIHLHO COCTABIICHHOMY IIaHY HAOJFOICHNE, HECIIOKHBIH
OMOJIOTUYECKHIA JKCIIEPUMEHT, HEOOJIBIIIOE HCCIICIOBAHUE TI0 YCTAaHOBJICHHUIO
0COOEHHOCTEH OMOIOrMYecKoro o0beKTa (TIporecca) H3y4eHus,

® TIPUYUHHO-CJICJCTBEHHBIX CBS3CH M 3aBUCHUMOCTEH OHMOJIOTHYECKHX OOBEKTOB
MEK]ly COOOM;
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OLICHHBATh HAa NMPUMEHUMOCTb M JIOCTOBEPHOCTh MH(MOPMAINIO, TOJYYCHHYIO B
X0JI€ HaOIIOICHUS U KCIICPUMEHTA;

CaMOCTOSATENbHO (OPMYIUPOBAaTh OOOOIIEHUS W BHIBOABI IO pe3yJbTaTaM
MPOBEIEHHOTO HAOJIONCHUS, DKCIEPUMEHTA, BIAJETh MHCTPYMEHTAMH OILICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJIOB 1 0000IIECHUM;

MIPOTHO3UPOBATH BO3MOXKHOE JaIbHENIIIee Pa3BUTUE OMOJIOTMYECKUX ITPOIIECCOB U
UX TIOCIEJCTBUS B aHAJIOTHYHBIX WM CXOJHBIX CUTYyaIUsX, a TAKXKE BBIJBUTATh
MPEANOI0XKEHUs 00 UX PA3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

Pabora ¢ nuadopmaimei:

MIPUMEHSThH PA3IUYHBIE METO/Ibl, UHCTPYMEHTHI U 3alPOCHl MPU MOUCKE U 0TOOpE
OMOJIOTUYECKOM HMH(POPMALMM WM JAHHBIX W3 HCTOYHHUKOB C YYETOM
IpeIIOKEHHON yaeOHOM OMOJIOTHYECKOM 3a1auu;

BBIOMpATh,  AHAIM3UPOBATh, CUCTEMATU3UPOBATH W  HUHTEPIPETHUPOBATH
OMOJIOTUYECKYIO0 HH(POPMALIMIO Pa3IMYHBIX BUOB U OPM IIPENCTABIICHHUS,
HAXOJUTh CXOJIHbIE apTYMEHTHI (TIOITBEPIKAAIOIIIE WM ONPOBEPTAIOIINE OJIHY U
Ty K€ UJCI0, BEPCUIO) B PA3IMUYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;
CaMOCTOSTENIbHO BBIOMPATh ONTUMAIIbHYIO ()OpMY MpE/ICTABICHUS HH(DOPMAIUU U
WJUTFOCTPUPOBATH PEHIAEMBIE 33/1a4U HECIIOKHBIMUA CXEMAaMHU, TUarpaMMaMu, UHOW
rpaduKoi U KX KOMOMHAIUAMU;

OIICHUBATh HAAEKHOCTh OMOJIOTMYECKOW HWH(OpMAIUU 1O  KPUTEPUSIM,
MPENIOKEHHBIM YUUTENIEM WU CPOPMYITHPOBAHHBIM CaMOCTOSTENbHO;
3allOMHMHATh U CUCTEMATU3UPOBATH OMOJOTMYECKYIO0 HH(OpMALHIO.

B cgepe osraoenus ynusepcanvhvimu yueOHbIMU KOMMYHUKAMUBHBIMU OelCMEUIMU
O6mienue:

BOCIIPHHUMATh U (POPMYIUPOBATH CYXKISHHUSI, BEIpAXKaTh SMOIIUU B TIPOIECCE
BBITIOJTHCHHUS TTPAKTHYECKHUX U JTa00PaTOPHBIX PaboT;

BBIpakaTh ce0s1 (CBOIO TOUKY 3PEHHMS) B YCTHBIX U TUCbMEHHBIX TEKCTaX;
pacrio3HaBaTh HeBepOajdbHBIC CpelACTBa OOIICHHS, IOHUMATh 3HAYCHHUE
COITMAJILHBIX 3HAKOB, 3HaTh M PAclo3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX
CUTYaIlMH U CMATYaTh KOH(MIIUKTHI, BECTH TICPETOBOPHI;

NOHUMAaTh HAMEPCHHSI JPYTUX, TMPOSBISATh YBAXKUTEIBHOE OTHOIICHHUE K
co0eceTHUKY U B KOPPEKTHOU (popme hopMyIrpoBaTh CBOU BO3PAKEHUS;

B XOJI¢ JUaiora W/Win TUCKYCCHUH 3a1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOi
OMOJIOTMYECKOM TEMbl M BBICKA3bIBaTh WJICH, HAIleJCHHBIE Ha peIIcHue
OMOJIOTHYECKOM 3a7a4M U MOJJep KaHue 0J1aroxeaaTeIbHOCTH OOIICHHUS;
COTIOCTaBIIATh CBOM CYXICHHUS C CYXICHHSAMH JPYTrUX YYaCTHUKOB JHaiora,
OoOHapy>KUBaTh PA3JIMYUS U CXOJCTBO MO3UITUH;

nyOJUYHO TIPEICTaBISATH PE3yJbTAThl BBIMOJTHCHHOTO OHOJIOTHYECKOTO OTIBITA
(3KCTIeprMEHTa, HCCIICIOBAHUS, TIPOCKTA);
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® CaMOCTOSITENBHO BBIOUPATh (DOPMAT BBICTYILJICHHUS C YUETOM 3a/1a4 IIPE3CHTAIUN U
OCOOCHHOCTEW ayJAUTOPUU M B COOTBETCTBUU C HUM COCTaBJISITh YCTHBIE U
MACHbMEHHBIE TEKCTHI C UCIIOJIb30BAHMEM WILTIOCTPATUBHBIX MATEPHUATIOB.

CoBMecTHas IATEIBHOCTD (COTPYAHHUYECTBO):

® [IOHMMaTh M MCIOJb30BaTh NPEUMYIIECTBA KOMAHIHOW W WHIUBUIYaJIbHOU
paboThl TIpH pEIICHUU KOHKPETHOW OMOJIOTHYECKOW MpOoOJIeMbI, 000CHOBHIBATH
HEO0OXOJUMOCTh MPUMEHEHHUSI TPYIIIOBBIX (DOPM B3aUMOJICUCTBUSA MPHU PEIICHUN
MOCTaBJICHHOW y4eOHOM 3a1a4Hu;

® [IPUHUMATH LIEJIb COBMECTHOM JIEATEIBHOCTH, KOJUIEKTUBHO CTPOUTH JIEUCTBUS MO
e€ JOCTIKEHHUIO: pACTIPENeNsTh POJH, JA0rOBapUBaThCs, 00CYKAAaTh MPOIECC U
pe3ynbTaT COBMECTHON PabOTHI;

e yMeThb 00001aTh MHEHUS HECKOJBKHMX JIIOJICH, MPOSBISATH TOTOBHOCTH
PYKOBOJUTD, BBIIIOJHATH MOPYUYECHUS, TOAUYUHSITHCS,

® [UJJAHUPOBATh OPraHU3AIMI0 COBMECTHOW pPabOThI, OMPENEATh CBOIO POJib (C
y4€TOM TPEANOYTEHUH U BO3MOXKHOCTEM BCEX YYACTHUKOB B3aUMOJICUCTBHS),
pacrpenensaTh 3aJadyd MEXAy YICHAMH KOMAaHJbl, Y4aCTBOBATh B TPYMHITOBBIX
dbopmax paboTsl (00CYkIeHUSI, OOMEH MHEHUSMH, MO3TOBBIC IIITYPMbI U UHBIE);

® BBIMNOJIHITH CBOIO YaCTh PA0OTHI, IOCTUTATh KAYECTBEHHOTO pE3yJIbTaTa 0 CBOEMY
HAIIPaBIICHUIO U KOOPIMHUPOBATh CBOU ACHCTBHUS C IPYTUMU YWICHAMU KOMAH/IbL;

® OIICHMBATh KayeCTBO CBOEro BKJaJa B OOMUNA MPOAYKT IO KPUTEPHSM,
CaMOCTOSATENbHO  CHOPMYJIUPOBAHHBIM  YYaCTHUKaMHU  B3aUMOJICHCTBUS;
CpaBHMBATh PE3YIbTATHI C UICXOIHOM 3a/1aueil U BKJIAJ] KaXKJI0r0 YieHa KOMaH bl B
JOCTUKEHUE PE3yJbTaTOB, pa3AeisTh chepy OTBETCTBEHHOCTH U TMPOSBISITH
TOTOBHOCTH K MPEJOCTABICHUIO OTUETA MIEpE] TPYIIION;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIBbHBIX KOMMYHUKATHBHBIX JCHCTBUN, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTH COLMAIBHBIX HABBHIKOB U SMOIMOHAIBHOTO
MHTEJJIEKTA IKOJIHHUKOB.

B ceepe oenadenus ynugepcanvHoimMu yueOHbIMU PeVISIMUBHLIMU OeUCTNEUIMUL.:
CamMmoopraHu3zamusi:
® BBIABIATH MNPOOJIEMBI [JIsi PEIICHUS B KU3HEHHBIX M YYEOHBIX CHUTYyaIlUsX,
UCIIOJIb3Ysl OMOJIOTUYECKUE 3HAHUS;

® OpPUEHTHUPOBATHCS B PA3NIMUYHBIX MOAXO0AaX MPUHITHS pelIeHUH (MHANBUAYAIbHOE,
NPUHATHE PEUICHUS B TPYIIE, MPUHATHE PEIICHUN TPYTIION);

® CaMOCTOSITENIbHO COCTAaBJISATh AQNTOPUTM pEIICHHS 3aJadd (MU ero 4acTh),
BBIOWpATh CMOCOO0 pemieHus y4eOHOW OHMOJOTHYECKON 3ajadu ¢ y4ETOM
UMEIOLUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
IpeyiaracMble BapUaHThl PELICHUN;

® COCTaBIATh IUTaH JACWCTBHI (TUTaH pealu3alud HaMEYEHHOTO alropUuTMa
pellIeHNus1), KOPPEKTUPOBATh MPEIJIOKEHHBIM alropuT™M ¢ Y4ETOM IOJYYEHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 N3y4aeMOM OHOJIOTHYECKOM OOBEKTE;
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JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpOJIb (peduiekcus):

BJIa/IETh CIOCOOAMM CAMOKOHTPOJISl, CAMOMOTHUBALIMU U pedIIeKCHu;
JaBaTh aICKBaTHYIO OIICHKY CUTYaIlUU U MpeasiaraTh IjlaH e€ n3MEeHEHUS;

YUUTHIBaTh KOHTEKCT U MPEABUACTD TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU
pelieHuy  y4eOHOW OHMOJIOTMYECKOW 3aJadud, aJanTHpOBaTh pEIICHHE K
MEHSIFOIIUMCS 00CTOSTETILCTBAM;

OOBSICHATH MPUYUHBI JOCTHKEHUS (HETOCTH)KEHUS) Pe3ysbTaTOB JIEATENLHOCTH,
JaBaTh OLEHKY NpUOOPETEHHOMY OIBITY, yYMETh HaXOOUTh IIO3UTHBHOE B
MPOU3OIIEAIIEN CUTYAlUH,

BHOCHUTh KOPPEKTHBBI B JCSTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
M3MEHUBIIUXCS CUTYallNid, YCTAHOBJICHHBIX OIMIUOOK, BOZHUKIIUX TPYIHOCTEH;
OILICHHMBATh COOTBETCTBHUE PE3yJbTaTa IEIH U YCIOBHUSIM.

3MOL[PIOHEUII>HI)Iﬁ HHTCJJICKT.

pa3nanyaTh, Ha3bIBaTh U YINPaBISATh COOCTBEHHBIMH SMOLMSAMHU M SMOIMSIMU
APYTHX,

BBISIBIISITH U AHAIIM3UPOBATH TPUYHMHBI YMOILIMIA;

CTaBUTb €051 HA MECTO JIPYroro 4ejioBeKa, IOHUMAaTh MOTUBBI 1 HAMEPEHUS
ApYyTOro;

PEryaupoBaTh Crioco0 BHIPAXKEHHS SIMOLIUN.

[IpunsiTue ceds u Ipyrux;

OCO3HaHHO OTHOCHUTHCS K IPYTOMY YEJIOBEKY, €T0 MHEHUIO;

IpU3HaBaTh CBOE MPaBO Ha OMIMOKY M TaKOe K€ MpaBo APyroro;

OTKPBITOCTh ce0€ U APYTUM;

OCO3HAaBaTh HEBO3MO>XHOCTb KOHTPOJIMPOBATh BCE BOKPYT;

OBJIQZIETh CUCTEMOM YHUBEPCAJIbHBIX YUEOHBIX PETyJIATUBHBIX AEHCTBUM, KOTOpas
oOecrieynBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSSA
NO3ULUS JIMYHOCTH), W >KU3HEHHBIX HABBIKOB JIMYHOCTH (yTpaBiieHUus coOoil,
CaMOJIMCLIMIUINHBI, YCTOMYUBOTO MOBEICHHUS).

HpeIlMeTHLIe Pe3yJabTaTbl OCBOCHUA ITPOrpaMMBbI

B no3naBatenbHONM (MHTEIUICKTyaJIbHOM) cdepe:

— NpUOOpeTEeHHEe OMbITa MUCIOJIB30BAHUS METOJI0B OMOJOTUUECKON HAYKH C IIEJIbIO

U3Y4YeHUS] OMOJIOTHYECKUX OOBEKTOB, SIBICHUN W TPOIECCOB: HAOIO/ICHNUE, ONMCaHUE,

IMPOBCACHUC HCCIOXKHBIX OMOJIOTHYECKUX ONBLITOB M OKCIICPUMCHTOB, B TOM 4YHCJIC C

MCII0JIb30BAaHHEM aHAJIOTOBBIX M IU(PPOBBIX OMOJOTUYECKUX MPUOOPOB U HHCTPYMEHTOB;

dbopMupoBaHrUE YMEHUS UHTETPUPOBATH OMOJIOTMYECKUE 3HAHUS CO 3HAHUSIMU U3

JIPYruX y4eOHbIX MpeaAMeTOB ((DU3UKU, XUMUU, reorpaduu, UCTOPUHU, OOIIECTBO3HAHUS
T 1.);
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— (opmupoBanue yMeHuUil pemarbh yueOHble 3a1aud OMOJOTUYECKOTO COIepKaHUS,
BBISIBIIATH ~ IPUYUHHO-CJICACTBCHHBIC  CBS3M,  IPOBOJUTH  KAYECTBEHHBIE
KOJIMYECTBEHHBIEC PACUETHI, JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJyUYE€HHBIX PE3YyJIbTaTOB;

— (opmupoBaHue yMEHHS IUIAHUPOBATH YUECOHOE HMCCICIOBAHUE WM MPOCKTHYIO
paboTy C y4eToM MOCTaBICHHOU 11eNu: (POopMyIUpOBaTh MPOOJIEMY, TUTIOTE3Y U CTABUTh
3a/lauyd MCCJICIOBAHUs, BBHIOMPATHh aJCKBAaTHO ITOCTABJICHHOW IIETM METOJbI, JeNaTh
BBIBOJIBI TIO pe3yJIbTaTaM MCCIICIOBAHUS WIH POSKTHON ACSITEIBHOCTH;

— (¢dopMmHupoBaHHE  HWHTEpeca K  YIIyOJCHWIO  OMOJOTUYECKMX  3HAHUH
(mpeanpoduibHas MOATOTOBKA U MPodeCCHOHANIbHAS OPUEHTAIIMS) U BBIOOPY OHOJIOTUH
Kak Ipo(UILHOTO MpeMETa Ha CTYIIEHU CPEIHETO MOJTHOTO 00pa3oBaHus il Oy Tyien
npodeccuoHanbHON JIeATeNbHOCTH, B 00JIacTU OWOJOTHUH, MEAMIMHBI, 3KOJIOTHH,
TICUXOJIOTHH, BETEPUHAPHH, CEITLCKOTO XO351CTBA;

— BIIQJCHUE HaBbIKaMH paboThl ¢ uWH(OpMaIueld eCTECTBEHHO-HAYYHOTO
coJiepKaHusl, MPEACTABICHHONW B pa3HON (opme (B BUIE TEKCTa, TAOJUYHBIX JTAHHBIX,
cxeM, rpaduKoB, AWarpamMMm, MoOJENeH, H300paKEeHUM), KPUTHYECKOrOo aHalu3a
nH(OpPMAITUU U OLICHKH €€ JIOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHUSMU JAPYTUX YUEOHBIX
IPEIMETOB; MHTEPEC K YIIIYOJICHHIO OMOJIOTMUECKUX 3HAHUN U BBIOOPY OHMOJIOTHU Kak
npouIbHOrO MpeaMeTa Ha ypOBHE CpelHero oOiero oOpa3oBaHus Mg Oyayiien
poheCCUOHAIBHOM JICSITEILHOCTA B 00JIaCTH  OMOJIOTHMH, MEIUIIMHBI, JKOJOTHH,
BETCPUHAPHH, CEIBCKOTO XO3SMCTBA, TWHIINCBOM IMPOMBINIICHHOCTH, TICHXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKUE MPEACTABICHHUS O MAaTCPUATHCTHICCKON CYIITHOCTH
TCHOMOB JKHUBBIX OPTaHU3MOB M PETYJISIIHIO KX PaOOTHI,

— 3HaHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH CpEIbl, BIMUSIONIMX HA Pa3BUTHE U
CYILIECTBOBAHHE KMBBIX OPTAHU3MOB, aIANTAINK K (paKTOpaM OKPY>KAIOIIEH Cpeibl;

— 3HAHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJOTUH, UCIIOJIb30BAHUS €€ JOCTUKEHUN B
COBPEMEHHOM U3HM YeJIOBEKa, 0COOCHHOCTH HMCIIOIB30BAHMS KUBBIX OPTaHU3MOB JIJIS
MIPOU3BOICTBEHHBIX HYXK/]I YEJIIOBEKA;

— 3HaAHWE OCHOBHBIX IMOJXOJI0B CEICKIIMU U OMOTEXHOJIOTHH KYJIbTYPHBIX PACTEHUH,
XapaKTepHU30BaTh TI'CHETHYCCKH  MOAU(PUIIMPOBAHHBIC  PACTCHHS,  OIEPUPOBATH
MOHSATUSMU, THOpUAM3ALUS, OTHAJCHHAs THOPUIU3AINS, WCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpanchopMaIys, MyTareHe3, TCHETHUYECKOE PEAAKTUPOBAHUE;

— TIOHUMaHWE  MOJICKYJIAPHBIX  MEXaHHW3MOB  peall3alliil  HACJICJICTBCHHOMN
nH(GOPMAITUK U YMEHUE CBOOOHO OTICPUPOBATH OCHOBHBIMHU TIOHSTHSIMHU MOJIEKYIISIPHON
OMOJIOTHY U €€ COBPEMEHHBIX HAMPaBIEHUH — I€HOMUKH, METar€eHOMHKH, IPOTEOMUKH;

— 3HAHWE OCHOBHBIX 3a00JICBaHHI YEIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CITOCOOAX
UX TUArHOCTUKU U JICUEHUS;
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— (opMupoBaHue yMEHHS WCIIOJIH30BATh IMOHATHUWHBIN armapaT U CUMBOJIUYCCKUIN
S3BIK TCHETHKH, TPAMOTHOE MPUMEHEHHWE HAyYHBIX TEPMHUHOB, IOHSATUH, TEOPHH,
3aKOHOB JUISI OOBACHEHHS HAOIIOJAEMBIX OHOJOIrMYEeCKHMX OOBEKTOB, SBIICHUH U
MIPOIIECCOB, MTO3BOJISIONINX 3aJI0KUTh (DYHIAMEHT HAyYHOTO MUPOBO33PEHUSI.

B 11eHHOCTHO-OpHEeHTAIIMOHHOM cdepe:
— 3HAHUE, YTO TNPUMEHEHHE COBPEMEHHBIX TEXHOJOTUN MOJEKYISIPHON OHOJIOTHH
MO3BOJISIET YCHENIHO pellaTh TakKhe 3JI000[JHEBHbIE MPOOJIEeMbl, Kak OXpaHa

0pr>1<a10mel71 Cpeabl, COXpAaHCHUC 310POBb YCIIOBCKA, KOHTPOJIb U BOCCTAHOBJICHHUC
9KOCHCTECM.
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TEMATHUYECKOE IINTAHUPOBAHHUE

«MouJiekyJisipHbIe 0OCHOBBI cesiekum» 9 kiacc (34 yaca)

Kon-Bo OcHoBHOE cofiepxKaHue OCHOBHBIE BHJIBI
Tembt acos JEATENLHOCTH
00yJaromuxcst
Tema 1. 11 gvacoB | OcHOBHBIE BEXU [TpakTrueckas pabora
Mouekyasipaas pPa3BUTHUSA MOJIEKYJIIPHON «Brinenenue JIHK u3
ouosiorus (11 4) OHMOIOTHH. OaHaHay.

HyxknenHoBbIe KUCTOTBHL.
OCHOBHBIE TPUHITUIIBI CTPOCHHUS.
Martpuunsle cuHTe3bl. Perunkanus
— OCHOBA KJIETOYHOT'O JECJIECHUS.
[IpuHUUMIBL peruIMKanuu.
Mytauuu. YTo BbI3bIBaET
n3MeHeHus B crpoennu JTHK.
[IpuHIMIIBI penapanuu.
Tpanckpunuums. I'eHeTndeckui
koJ. Opranuzaiysi TeHOMa BUPYCOB
[IpoTrBOBUpPYCHBIE CPENICTBA,
MEXaHU3MBbI UX JICUCTBUSI.
Opranuzanus reHoMa 6akTepuit
AHTHOAaKTEpHUATIbHBIE TIPETIapaThI.
Opranu3zanus reHoma 3yKapuoT
I'eHOMHOE peTaKTUPOBAHUE.

[IpakTuueckas pabota
«Mogens JIHK-
OpUTaMU».
[IpakTnueckas pabota
«Omnpenenenue
KauecTBa MpernapaTon
JAHK ¢ momomibio
CHEKTPOPOTOMETPUM
(Tpu HATUYUH
o0opymoBaHUs).
[TpakTuueckas pabota
«PernukaTuBHas
MamigHa (urpa-
JEMOHCTPALIHS ).
[TpakTuueckas pabora
«[TP (Mmonens
amruiukanus Ha
Oymare)».
[TpakTuueckas pabota
«Cuita mpoMoTOpay.
[TpakTudeckas pabora
«Pemenue 3amay Ha
TEHETUYECKUNA KOZ.
Tpancisusn».
[TpakTuueckas pabota
«DonauHr OETKOBY.
HccnenoBatenbckast
pabora
«Pacmpoctpanenue
aHTUOMOTHUKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTuueckas pabota
«Pabota B OBpeMEHHBIX
TeHETUYECKUX 0a3ax
nansbix. [Iposenenue In
silico ananmu3a
MOCJIeI0BATEIbHOCTEN
TCHOBY.
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Tema 2.
MouiekyJasipHbie

OCHOBBI F'€HETHKH
(12 u)

12 gacoB

[Ipenmer reneruku. Kpatkas
MCTOPHUSI pa3BUTHUS IIPEICTABIICHUS
0 HACJIEJICTBEHHOCTH.

OT reHa K NpU3HaKy: KaK
packpacutb KoTa. Yto Takoe
npusHak? [1yTh OT reHa no
npu3Haka. Myramuu. Asienu.
['eTepo3UroTsl 1 TOMO3ZUIOTHI.
JIoMUHAHTHBIE U PELIECCUBHbBIC
aJJIeNH.

I'enslI cTpOAT OpraHusm.
BxniroueHue U BBIKIIOYEHUE
Oosnbioro Habopa renos. Kak
KJIETKH TIOHUMAIOT, KAKHE TEHBI
JTIOJKHBI paboTaTh.

JuckpeTrHoe Hacie10BaHUE
MIPU3HAKOB. 3aKOHBI MeHnaens:
OJIVH I'€H - OJUH npu3Hak. Cxema
CKpELIMBaHUS. 3aKOH
eAMHO00pa3usi THOPUIOB IIEPBOTO
MTOKOJIEHUS. 3aKOH pacIleIUICHUs
MIPU3HAKA BO BTOPOM IIOKOJICHUHU.
3akoHbl MeH1ensl: HECKOJIBbKO
TEHOB - HECKOJIbKO IMPU3HAKOB.
Jurnbpumnoe ckpemrBaHue.
HeszaBucumoe pacxoxienue
xpoMocoM. CIiernyieHHOe
HacJIeJOBaHHE.

B3anmoneiicTere reHosB.
AJIeNbHOE U HeaIeTIbHOE.
Omnpenenenue noaa. [lonoseie
XpOMOCOMBI. CaMITbl U CAMKH.
Brusiaue ¢pakTopoB OKpysKaromiei
cpenbl. XpOMOCOMHOE
onpezaenenue nona. [lomoseie
xpomocoMmsl. [Ipobiema
JIOTIOJIHUTEIBLHON X-XPOMOCOMBI Y
XKEHIIUH. TpeXIBETHBIC KOIIKH.

PoneBas urpa
«Arenny.
HccaenoBareabckuil
poeKkT MyTareHHbIe
(baxTopsbl.

Ponesas urpa «Cyanrba
KJICTKH». | €HBI-
MEPEKIIF0YATENH.
[IpakTrueckoe 3ananue
«AJITOPUTMBI JJI5
KJICTOK.
[IpakTHueckoe 3aganue
«Enunoobpasue
MEPBOTO TTOKOJICHUSI.
[IpakTrueckoe 3ananue
«Pacmierienne Bo
BTOPOM ITOKOJICHUM.
HccnenoBarenbckuil
MPOEKT «3aKOHBI I'.
Mennensa B
SKCIIEPUMEHTE.
[IpakTrueckoe 3a1anue
«Pemrerka IlenneTray.
[IpakTrueckoe 3ananue
«Hacnenosanmue,
CICINICHHOE C IIOJIOM)).
[IpakTrueckoe 3aHsTHE
«B3anMmonericTBusd
TeHOB (MOJEIUPOBaHUE
CUHTE3a U TPaHCIOpTa
MUTMEHTA B KIIETKY)».
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Tema 3.
MouJiexysipHble
ocHOBBI cestexkun (11l

)

11 gacoB

I'eHBI B mOMyIsiusX: BEJIUKOE
paBHoBecue. [lonmysanus. YacTorsl
BCTPEUAEMOCTH IIPU3HAKA U
ajutens. YpaBHeHue Xapau-
Baitn6epra. [Tomysmsiimuun
MEHSIOTCS: YUCIEHHOCTb,
MUTpaLys 1 BBIOOP CyIpyra.
®DaxTOphl, KOTOPBIE BEIBOJSAT
HOIYJISILIMIO U3 PAaBHOBECUS Xapau-
Baiin6epra. UncneHHOCTh
nomyisiuuu. Ponesas urpa

«Oddekr OCHOBATEJIS.
Hpeiid  renoB.  Myranuu.
HecnyuaiiHoe  ckpemmBaHue.
N3omamus.

[TonynAuyuy MEHAOTCS:
€CTECTBEHHBIN 0TOOp. MexaHu3M
JEUCTBUS €CTECTBEHHOTO
otOopa.JlBrmxymuii oToop.
MoaudukanronHas
U3MEHYUBOCTb. CTaTUCTUUYECKHUE
0Cc00eHHOCTH MOIN(DUKAITMOHHON
n3meHunBocTH. HacnenoBanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonuuecTBeHHbIE IPU3HAKH.
CpenoBasi U3MEHYHBOCTh
npusHaka. Koapdurment
HACJIETyEeMOCTH MPU3HAKA.
OtBetHa otoop. [Touck renos
KOJIMYECTBEHHBIX MTPU3HAKOB.
OIHOHYKJIEOTUIHBIE BAPUAHTHI
reroB. JIHK-uun. ITomHOreHOMHBIN
aHaJIM3 acCOLMALUM.

«OMBI» HaJ TEHOMOM.
[ToctrenomHas spa. O6paTtHast
reHeTuka. «OMUKCHBIE)
uccienoBanus. [Iporeom,
MeTabonoM. JlomecTukanus u
[EHTPBI TEHETUYECKOTO
pa3nooOpasus. [Toncku pacTeHuii ¢
«XOPOITUMU» MPU3HAKAMH JIJIS
yesoBeka. LleHTpbl reHeTH4eckoro
pazHooOpa3us. Hukonait iBanoBu4
Basunos. Cenekiusi.
KomOunanmonHas u
TUOpUIHASICENEKIIS.

I'eTepo3suc.

CoxpaHUTh ¥ U3YYUTh T€HBI, YTOOBI
MeHATh Oymytiee. Kak nmpaBuibHO
XpaHUTh renbl. Komnekuun
T€HETUYECKUX PECYPCOB PACTECHUM.
[TpakTuKyM W/uiu

[IpakTrueckoe 3aganue
«YacToThl amenei,
TE€HOTHIIOB U
(GEHOTHUTIOBY.
HccaenoBaTeabckuil
IPOEKT «AHAIU3
T€HETUYECKON
CTPYKTYPHI MOMYJISIILIII
(Ha ocHOBe 3aKOHA
Xapnu-Baiinbepra).
Ponesas urpa «9ddekt
OyTBUIOYHOTO
TOPJIBILLIKAY.

PosnieBas urpa
«EcTecTBeHHBIN
oTOOpPY.
UccnenoBarenbckue
paboTsl
«MoaudukanuoHHas
U3MEHYHUBOCTD
pacTeHul B Mpezenax
BaIllero MecTa
JKUTEIbCTBAY.
[IpakTrueckoe 3a1anue
«ATPOHOMBI».
[IpakTrueckoe 3aganue
«I"oMonornueckue
PAIBI HACIIEICTBEHHON
U3MEHYHBOCTH.
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HCCIIEIOBATEIIBCKHUI TTPOCKT:
MeToabl KyTbTUBUPOBAHHUS in Vitro
JUISl COXPaHEHUsI TeHETUYECKUX
pECypCcoOB pacTEHHI U JJIst
YCKOPEHHOM CENEKIINU
['eHeTnueckue LEHTPHI B HALLIEH
crpane. ['ae 3aHuMarOTCs
TEHETUKOW U TEHOMUKOM ISl HY K]
CEJIBCKOI0 X035MCTBA.
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