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IHOACHUTEJIBHASA 3AIINCKA

AKTYyaJlbHOCTh W Ha3HauyeHue mnporpammbl. [Iporpamma paspaborana B
COOTBETCTBUH C TpeOoBaHusIMU DenepallbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIBLHOTO
CTaHJapTa OCHOBHOTO OOIIEero o00pa30BaHWsA, OpPHUEHTHPOBaHA Ha oObOecleyeHue
WHJMBUAYAJbHBIX MOTPpeOHOCTEW OOyYaromMXcsi YW HamnpaBieHa Ha JOCTHXKCHHUE
IUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOTPaAMMbI OCHOBHOT'O OOIIETO 0Opa30oBaHUS C
y4e€TOM BBIOOpAa Y4YaCTHUKaMH OOpa30BaTEIbHBIX OTHOIIEHUW KYpCOB BHEYPOUYHOMU
JeSATEIbHOCTH. JTO MO3BOJSET 00ECIEUUTh EAUHCTBO 00s13aTenbHbIX TpeboBaHut ®I'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOIO OOpa3OBaHMs: HE TOJILKO HAa YPOKE, HO U 3a ero
IIPEACIIAMH.

AKTyaJIbHOCTh ~ pe€ajiM3allud  JTaHHOM  MporpamMmbl  OOyCJIOBIIEHa  camoi
O0COOEHHOCTBIO MPOEKTHO-UCCIIEOBATENBCKOMN ACATENBHOCTU. DTa IEATEIBHOCTD JCKUT
B OCHOBE MTO3HABATEILHOTO MHTEpeca peOeHKa, SIBISETCS 3aJI0TOM YMEHUS IJIaHUPOBATh
J00BIE CUCTBUS U BAXKHBIM YCIIOBUEM YCIICITHOM peanu3aiuu ujei. Jlroopie n3MeHeHusl
COBPEMEHHOr0 O0OIleCTBa CBSI3aHbl C MPOEKTaMH W HCCIEIOBAaHUSIMH — B HaykKe,
TBOpYECTBE, OU3HECE, OOIIECTBEHHOM XHU3HU. [[03TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHUS
JUYHOCTH OOyuaronierocst sBjsieTcss (GOpPMUPOBAHHWE OCHOBHBIX HABBIKOB IMPOEKTHO-
MCCIIE0BATEIBCKOM IESITENbHOCTH.

[Iporpammoil npeaycMoTpeHO (OPMUPOBAHHE COBPEMEHHOTO TEOPETHYECKOTO
YpOBHSI 3HaHWN, a TaKkKe U TMPAKTUYECKOro OMbITa paboThl € J1AOOPaTOPHBIM
000pyZI0OBaHUEM, OBJIAJICHUE TPUEMAMH HCCIEIOBATEIbCKON NeATeNTbHOCTH. MeToabl
OopraHu3alud  00pa30BaTeIbHOW W  HAyYHO-UCCIIENOBATEIbCKOW  JCSTEIHHOCTU
npeaycMaTpuBaloT (GOpPMUPOBAHHE y OOYYAIONIMXCS HECTaHAAPTHOTO TBOPYECKOTO
MBIIIICHUS, CBOOO/IbI CAMOBBIPAKEHUS M UHIUBUIYAJTbHOCTU CYXKICHUM.

JUisi monaHOro y4era MOTPEOHOCTEH Yyyalluxcss B MpOrpaMMe HUCIOJIb3YETCs
nudepeHIMPOBaHHBIA  TOAXOJ, YTO CTUMYJHPYET YyYalllerocs K YBEIUYEHHUIO
NOTPEOHOCTH B MHAMBUAYATHHOMN, HHTEIJICKTYIbHON U MTO3HABATEIILHON JESTEIHHOCTH
U Pa3BUTHIO HAYYHO-UCCIIE0BATEILCKUX HABBIKOB. [IporpamMma ctaneT BocTpeOOBaHHOU
B IIEPBYKD OuYepedb WIKOJbHUKAMHU, KOTOPHIE MMEKT CTOMKUM HMHTEpEC U
COOTBETCTBYIOI[YIO MOTHUBAIIMIO K U3YYEHUIO MMPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA,
€CTECTBEHHBIM HayKaM M TE€XHOJIOTHSIM.

B noapocTkoBOM BO3pacTe yyaniuecs MposiBISIOT CBOK 3aMHTEPECOBAHHOCTD B TOM
WIM WHOM 00JIaCTM 3HAHUM, HAyYHOM HAMpaBICHUU WIM MNPpodhecCHOHATHHOM
nesTenbHOCTH. TakuMm 00pa3oM mNpoucXoAuT (GOPMHUPOBAHWE I[I03HABATEIBHOW U
MPO(ECCUOHATIEHON COCTaBIISIONICH JTUYHOCTH, MIOMOTAET ydalieMycsl B OMpeaesieHun
OyayIero KU3HEHHOTO ITyTH U B TPO(ECCHOHATLHOM BHIOOPE TIOCIIE OKOHYAHUS IIIKOJTBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTh CTUMYJIHPYET MOCTOSIHHOE JKEJIaHUE MTKOJIbHUKA
K TO3HAHWIO HOBOrO, PACHIMPEHUIO U YTIyOJNEHHIO COOTBETCTBYIOLIUX 3HAHUU, U

MOJIYYCHHUIO HOBBIX B TOM 4YHCJC IIPAKTHYCCKHX HABBIKOB, a TaKKC MOTHUBHUPYCT
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[Iporpamma HaresnieHa Ha TIOMOIIbL PEOCHKY B OCBOCHHMHM OCHOB OPTaHM3allUd U
OCYIIECTBJICHUSI COOCTBEHHON MPOEKTHO-UCCIIEI0BATEILCKON ACSITEIHPHOCTH, a TAK)KE B
NpPUOOPETEHNH  HEOOXOIWMOTO OmbITa It pabOThI  HAd  WHIWBUIYATbHBIM
WCCJICIOBAHUEM WIIA TIPOEKTOM. [IporpamMma moMoXeT MIKOJBHUKY B Oosee riay0oKkoM
W3YUYCHUU MHTEPECYIoNmel ero o0JacTH €CTECTBEHHBIX HAYK, a TAKKEe B MPUOOPETEHUN
BaKHBIX COIMAJIBHBIX HABBIKOB, HCOOXOJHUMBIX JUISI MPOJYKTUBHOW COIMAIIM3AIUN U
(bopMHpPOBaHUS IPAKIAHCKON TTO3UIINH

— HaBBIKA CAMOCTOSTEIBHOTO pEIICHUS aKTyaJdbHBIX HCCJICIOBATCILCKUX HITH
MPAKTUYECKUX 3aja4, BKIIOYAIONMIETO B ce0s YMEHHE BHIETh M aHAIM3HPOBATH
npoOJIeMBbl, HYKJAIOMUECS B PEIICHWH, YMEHHE JCTalbHO IIpopadaTeiBaTh U
peaIn30BbIBaTh CIIOCOOBI pa0OTHI C HUMH, YMEHHUE TUTAHUPOBATh COOCTBCHHYIO padOTy U
CaMOCTOSATEIILHO KOHTPOJIMPOBATH CBOE MTPOJIBIKEHUE K JKEITAaeMOMY PE3yibTaTy;

— HaBblKa TeHEpPUpPOBaHUS U OGOPMIICHUS COOCTBEHHBIX HCH, 00JIeUeHUS UX B
yIOOHYIO IS pactpocTpaHeHus: Gopmy;

— - HaBBIKA YBAXUTEIBHOTO OTHOIICHUS K TY)KUM B3TJISIIaM U UEsIM, 0()OPMIICHHBIM
B paboTax JApyrux JIOJed, APYTMX aBTOPOB — BIAACIBIEB HHTEIICKTYaTbHOM
COOCTBEHHOCTH;

— HaBblka  MYOJIMYHOrO  BBICTYIUIGHHMSI — Tepel  OOJNbIIOW  ayAuTOpHUEH,
apryMEHTUPOBAHHUS W OTCTaWBaHHUS CBOEH TOYKHU 3pPEHUsS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIBIX, YOSKICHUS IPYTUX B CBOCH MPABOTE, MPOJIBIIKEHUS CBOUX
ujei;

— HaBbIKa PabOTHI CO CIENHUATU3MPOBAHHBIMU KOMITBIOTEPHBIMU TPOTpaMMaMH,
Ja00paTOpHBIM  000pYJOBAaHUEM, TEXHUYECKUMH YCTPONCTBaMH, OHOIMOTEUYHBIMU
dboHIAMH W UHBIMH peCypcaMu, C KOTOPBIMH MOXET OBITh CBsi3aHa TMPOEKTHO-
UCCJIeI0BATENbCKAS IEATEIbHOCTD IIKOJIbHUKA.

Kpome Toro, pabora MmKOJIbHUKA HaJ MPOEKTOM WM HCCIEAOBaHUEM OyneT
CIIOCOOCTBOBATh U PA3BUTHIO €TO aJCKBATHON CaMOOIICHKH.

BapuaHTtsl peasu3anuu nporpaMmmsl 1 popMbl IPOBeIeHUS 3aHATHI.

Jlannass mporpamMma paccuuTaHa Ha paboOTy CO WIKOJIbHUKaMH 5-9 KIaccos.
[lenarory Ba)kHee akIEHTHPOBATh CBO€ BHUMAHHUE HE CTOJBKO HAa KaueCTBE Pe3yJsibTara
MPOEKTA WIJIM MCCIIEIOBAHUS, CKOJIBKO Ha TOM, YTOOBI yJaluiCs MOTydas 3HAHUS B TOM
YKCJIC U YePe3 BBITIOJIHCHUE MPAKTHUECKOTO 3aaHus, AeJIal BEIBOABI U YMO3aKIIFOUCHHUSI
Ha OCHOBAaHMHM CBOEIO WCCJICAOBAHMS, YYHIICS CpPaBHUBATh €ro pe3yjibTaThl C
TEOPETHYECKUM MAaTePUAJIOM U UCCICAOBAHUAMU JIPYTUX IIKOJILHUKOB. TakuMm oOpa3om,
IIKOJIBHUK OCBOUT OCHOBBI TIPOEKTHO-HUCCIIEAOBATEIIbCKON ACSITEIIBHOCTA W IPHUOOPETET
HABBIK KPUTUYECKOTO OTHOIIICHUS K MaTepuaiy.

B3aumocBsa3p ¢ mporpammoii BocnuTanusi. [Iporpamma Kypca BHEypO4YHOU
NESTENIbHOCTH pa3pab0TaHa € y4eTOM pPEKOMEHJAIUil MNPUMEPHOW MpOrpamMmbl
BOCIHUTAHUSA, YIUTHIBAET IICUXOJIOT0-NIEIArOTHIECKIE OCOOCHHOCTH JAHHBIX BO3PACTHBIX
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JEATENIbHOCTh MeAarora, OpUEHTUPOBATh €€ HE TOJIBKO HAa MHTEIUIEKTYaJbHOE, HO U Ha
HPABCTBEHHOE, COI[MAIBHOE Pa3BUTHE peOeHKA. DTO MPOSIBISIETCS:

— B NPUOPHUTETE JIMYHOCTHBIX PE3YJNBTATOB peajv3alliy MPOTPaMMbl BHEYPOUHOU
NEATEIBHOCTH, HAIEAIINX CBOE OTPAKEHUE U KOHKPETU3ALMIO B TPUMEPHOM Nporpamme
BOCIIUTAHUS,

— B BO3MOXHOCTH KOMIUIEKTOBAHHSI Pa3HOBO3PACTHBIX TPYNI JJIsl OpPraHU3aUU
MpoQOPUEHTAITMOHHOW  JEATETHPHOCTH IIKOJIBHUKOB, BOCIHUTATEIIBHOE 3HAYCHUC
KOTOPBIX OTMEUYAETCS B IPUMEPHOU MPOTrpaMMe BOCHUTAHUS;

— B MHTEPAKTUBHBIX (opMax 3aHATUM i1 MIKOJIBHUKOB, OOECHeUYnBaIOLIUX
OOJIBIITYI0 WX BOBJIEYEHHOCTh B COBMECTHYIO C T€JaroroM W JAPYTMMH JEThbMU
JESITeIbHOCTh M BO3MOXKHOCTh 00pa30BaHUs Ha €€ OCHOBE JAETCKO-B3POCIIBIX OOIIHOCTEH,
KJIIOYEBOE 3HAYEHHUE KOTOPBIX [ BOCIHUTAHUA MOMYEPKUBACTCS MPUMEPHOU
MPOrpaMMON BOCITUTAHUS.

Oco0eHHOCTH PadOTHI YUYUTEJIS 0 MporpamMme. 3aja4a YUYUTENS] COCTOUT B TOM,
yTOOBl  COMPOBOXAATH Ipolecc Npo(ecCHOHATBbHOM OpUEHTAlMU IIKOJbHUKA,
packppiBasi MOTEHLMAN Ka)KIOr0 4epe3 BOBJIEUYEHHE B MHOTOOOpA3HYIO JEATEIbHOCTD,
OpraHU30BaHHYIO B pa3HbIX (hopmax. [Ipu 3ToM pe3yapTaToM pabOoThl YUUTENS B IEPBYIO
ouepellb SBJSIETCA JMYHOCTHOE pa3BUTHE Yydallerocs. JIMYHOCTHBIX pe3yJbTaTOB
YUUTENb MOXKET JOCTWUYb, YBIIEKash yUYEHHKAa COBMECTHOM M WHTEPECHOW UM O0OUM
NeATEeIbHOCThIO,  YCTaHABIMBAsE BO  BpeMs  3aHATUNA  J0OpOKeIaTelnbHYIO,
MOIJICP KU BAIOIIYI0 aTMOC(hEpY, HACKIIIAS 3aHSATHS IIEHHOCTHBIM COZEP>KaHUEM.

[IpuMepHast cxema MpOBEICHHUSI 3aHATHM 110 IPOrPAMME:

1. OOBsicHEeHUE TEOPETUUECKOTO MaTepuraa 1o TeMe.

2. IloarotoBka K HKCIEPUMEHTAJIBLHOMY 3aHATHIO, OOCYXKIEHUE OOBEKTOB JJIS
MPAKTUYECKOTO 3aHITHS.

3. IIpoBeneHne NPaKTUYECKOTO 3aHATHSI — OCHOBHAS 3a/1a4a OCBOEHUE METOJI0JIOTUU
JAHHOT'O 3KCIIEPUMEHTA.

4. [lo OKOHYaHUM TPEMJIOXKHUTH MAETSIM, KOTOpPbIE 3aMHTEPECOBAIUCH JTAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B HCCIEAOBATENIbCKUN MpoeKT. s 3Toro HeoOXoanumo
o0CyIuTh OOBEKTHI, KOTOpbICE YYEHUK OyJeT UCCIeA0BaTh, COCTAaBUTh IUIAH
IKCIIEPUMEHTA.

5. IloMOYb yYEHUKY MPOAHATU3UPOBATh PE3YJIbTAThl SKCIIEPUMEHTA.

OueHnuTh pe3ysibTaThl MPOEKTHO-UCCIEA0BATENBCKOW JEATEIIbHOCTH IIKOJIHHUKOB
MOXHO B TIPOIIECCE 3allUThl UMW CBOMX pabdOT B paMKaxX IIKOJbHOW Hay4HO-
MPAKTUIECKON KOH(DEPEHITUH.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA

3aHATUS B paMKax NporpaMMmbl HampaBiieHbl Ha OOecHeuYeHHe JAOCTHUXKEHUS
HIKOJIbHUKAMU  CIIEAYIOIIMX  JIMYHOCTHBIX, METAlpEeAMETHBIX W  MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YJILTATOB.

JImaaocTHBIE PE3YyJIbTATHhI i
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B cghepe epasxcoanckoco 6ocnumanus: TOTOBHOCTh K KOHCTPYKTUBHOM
COBMECTHOM JIESITEILHOCTH P BHITTOJHEHUN UCCIIEIOBAHUI U TPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHUMAHUIO ¥ B3aMMOTIOMOIIIH.

B cghepe nampuomuueckozco socnumanus. OTHOIIEHUE K OMOJIOTUU KaK K BaXXHOU
COCTaBISIFOUIEN KYJIbTYpbI, TOPAOCTh 3a BKJIAJ POCCHUICKMX W COBETCKHUX YYEHBIX B
pa3BUTHE MUPOBOM OMOJOTUYECKON HAYKHU.

B cgepe Oyxoeno-upaecmeennoco 6ocnumaHus: TOTOBHOCTb OIEHUBATH
MOBEJICHUE M TOCTYNKU C TO3UIMU HPABCTBEHHBIX HOPM U HOPM 3KOJOTHYECKOU
KYJbTYpPbl; TOHUMAHUE 3HAYMMOCTH HPABCTBEHHOT'O ACTEKTa JACSITEILHOCTH YEJIOBEKa B
MEJIUIIHE U OMOJIOTHH.

B cgepe scmemuueckoco eocnumawnus: TIOHUMaHHUE POJIU OHOJOTUH B
(GhopMUPOBAHUU ICTETUUECKON KYIbTYpPbl TUYHOCTH.

B cgepe uszuueckoco seocnumanus, opmuposanus Kyiemypsvl 300p08bs U
IMOYUOHANLHO2O 61A20NOAY4Us: OTBETCTBEHHOE OTHOLIEHUWE K CBOEMY 3/I0POBBIO U
YCTaHOBKa Ha 37I0pOBbIN 00pa3 KKU3HU (30pOBOE MUTAHUE, COOJIIOACHUE TUTUEHUYECKUX
MPaBWI U HOPM, COaTaHCUPOBAHHBIN PEXXUM 3aHIATHUI U OTIIbIXA, pEryJisipHas pusznueckas
aKTUBHOCTb); OCO3HAHUE MOCJICICTBUN U HETIPUSITHE BPEAHBIX MPUBBIUEK (YyIIOTPEOJICHHE
QJIKOTOJIs, HApKOTUKOB, KypeHHE) W HHBIX (GopM Bpeaa il (U3HUECKOTO U
MICUXUYECKOTO 3JI0POBbs; COONIOACHUE MpaBUil 0€30MAaCHOCTH, B TOM YKCII€ HABBIKU
0e30macHOro MOBEJCHUSI B MPUPOJIHOM cpesie; cPOopMUPOBAHHOCTh HABBIKA PEQIICKCHUH,
yIpaBieHUe COOCTBEHHBIM IMOIIMOHATBHBIM COCTOSTHUEM.

B cghepe mpyoosoco socnumanus: akTUBHOE y4acTUE€ B PEIICHUH MPAKTUYECKHUX
3a7a4 (B paMKax CEMbH, IIKOJIbI, FOpojia, Kpas) OMOJIOTMYECKOW M IKOJIOTUUYECKOU
HAIpPaBJICHHOCTH, MHTEPEC K MNPAKTUUECKOMY H3Y4YeHUIO NMpodeccuil, CBA3aHHBIX C
ouosoruen.

B cgepe sKkonocuueckoco eocnumawuus:  OpUEHTAIMA Ha TNPUMEHEHHUE
OMOJOTUYECKUX 3HAHUH MPU PEIICHUH 3a/1a4 B 00JIACTH OKPY>KAIOIICH Cpe/ibl; 0CO3ZHAHUE
HKOJIOTUYECKUX MTPOOJIEM U IMyTel UX PEIICHUS; TOTOBHOCTb K YYaCTHUIO B TPAKTUYECKON
JEATEIIbHOCTH SKOJIOTHYECKON HAMPABICHHOCTH.

B cgepe nonumanus yemnocmu Hayumo2o0 NO3HAHUA: OPUEHTALMS Ha
COBPEMEHHYIO CHCTEMY Hay4YHBIX TMPEJICTaBICHUNH 00 OCHOBHBIX OHOJIOTHYECKHUX
3aKOHOMEPHOCTAX, B3aUMOCBS3SX YEJIIOBEKA C MNPUPOJHOW W COLMAIBHOW CpEeIoi;

MOHUMAaHUE POJU OMOJOTUYECKON HAyKu B (DOPMUPOBAHUHM HAYYHOTO MHUPOBO33PEHHUS;
pa3BUTHE HAy4YHOH JIIOOO3HATENBHOCTH, UHTEpPEca K OMOJIOTMYECKOW HayKe, HaBBIKOB
UCCJIeI0BATENBCKON AEATENBHOCTH.

B cgepe aoanmayuu x uzsmeHAIOWUMCA YCIOBUAM COYUANLHOU U NPUPOOHOU
cpedbl: aNeKBaTHas OICHKA HW3MEHSAIOIIMXCS  YCJIOBHM;, TNPUHATHE pPELICHUS
(MHIMBUAYaJIbHOE, B TPYIIE) B HM3MEHSIOIIMXCA YCIOBUSX Ha OCHOBAHMM aHaIW3a
Ononornyeckor HHGOPMAIIMK; INIAHUPOBAHUE  JEUCTBUA B HOBOWM CHUTYallMH Ha
OCHOBAHHMH 3HAHUN OMOJOTUYECKUX 3aKOHOMEPHOCTEM.

MeTanpeaMeTHbIC Pe3YIbTATHL
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B cghepe osnadenus ynueepcanbHbiMu y4eOHbIMU NOZHABAMELbHLIMU OeUCMBUIMU:
ba3oBbI€ JIOTHYECKHE NEUCTBUSL:
® BBISBIATH M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU OHOJIOTHMUYECKHUX
00BEKTOB (SIBJICHUI);
® YCTaHAaBJIMBATh CYIIECTBEHHBIM MpPHU3HAK KIacCU(PUKAIMK OUOJIOTHYECKUX
00BEKTOB (SIBJICHHH, MPOIIECCOB), OCHOBaHMS JIsI OOOOIICHUS W CpaBHEHUS,
KPUTEPUH TIPOBOJUMOTO aHAIH3A,;

e ¢ y4ETOM TPEIIOKCHHON OMOJIOTMYECKOW 3a7a4Ml BBISBIISATH 3aKOHOMEPHOCTU H
MPOTHBOPEYMST B pacCMaTpuBaeMbIX (akTax W HAONIOACHUAX, Tpejarath
KPUTEPUH JIJIS1 BBIABICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEYUHIA;

® BBIABIATH JASUIUTHI HHPOPMAIIUU, MAHHBIX, HEOOXOAWMBIX JIs PEIICHUS
MMOCTaBJICHHOM 3a/1a4H;

® BbBISBIATH NPUUYUHHO-CIEACTBEHHBIE CBS3U TMPU HM3YUYCHUH OHOJIOTHUECKUX
SIBJICHUM W TIPOLIECCOB; JeNaTh BBIBOJABI C MCIIOJIB30BAaHUEM JIEAYKTHUBHBIX U
WHJYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKIIOUCHUI MO aHAJIOTUH, (POpMYIUpPOBAThH
TUIIOTE3bI O B3aUMOCBS3SX;

® CaMOCTOSITEJIbHO BBIOMpaTh CIOCOO pelieHus: yueOHOM OMOJIOrMYecKOoi 3ajauu
(cpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHUS, BEIOMPATh HAanOOJee MOIXO AU
C YY4ETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBbI€ HCCAEN0BATEILCKUE ICUCTBHUSL:

® KCIIOJb30BaTh BOIPOCHI KAK UCCIEN0BATEIbCKUNA HHCTPYMEHT IIO3HAHUS;

e (QopmynupoBaTh BOMNPOCH, (UKCUPYIOIIUE pa3pblB MEXKAY pEaJbHBIM U
KEeJaTeIbHBIM  COCTOSSHUEM  CHUTyallMd, OOBEKTa, U  CaMOCTOATEIIHHO
YCTaHaBJIMBAaTh HCKOMOE U JAHHOE;

e (QopmupoBaTh  ruUmoTre’y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKJICHHM,
apryMEHTHPOBATh CBOIO MO3UIINI0, MHCHHE;

® TIPOBOJMTH IO CAMOCTOSATEIHHO COCTABIICHHOMY TIaHY HAOIOICHHUE, HECIIOKHBIH
OMOJIOTUYECKHIA JKCIIEPUMEHT, HEOOJBINIOE WCCIECIOBAHNE I10 YCTaHOBJICHHIO
0COOEHHOCTEH OMOJIOTMYecKOro 00BeKTa (TIpoliecca) u3y4eHus,

® TIPUYUHHO-CJICICTBEHHBIX CBS3CH M 3aBHUCHMOCTEH OHOJIOTMYECKUX OOBEKTOB
MEXTy CO0Oi;

® OIICHMBATh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTHh MH(OpPMAIUIO, MOJYYCHHYIO B
X0J1¢ HaOJIFOICHUS 1 DKCTICPUMEHTA;

® CaMOCTOSITENIBHO (OpMyIUpoBaTh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM
MPOBEAEHHOTO HAOIIOACHUS, DKCIEPUMEHTA, BIIAJIETh WHCTPYMEHTAMU OIICHKU
JIOCTOBEPHOCTH TIOJIYYEHHBIX BBIBOJOB U 000OIIICHUI;

® IIPOTHO3HUPOBATH BO3MOKHOE JIaJIbHEHIIIEE pa3BUTHE OMOJIOTHICCKHX ITPOIIECCOB U
WX TIOCJICACTBUS B aHAJIOTUYHBIX WJIM CXOJHBIX CUTYyaIlMsX, a TAK)KE BBIIBUTATh
PEANOJIOKEHUS 00 UX Pa3BUTHH B HOBBIX YCJIOBUAX U KOHTEKCTAX.

Pabora ¢ nHbDOpMaIneH:

® [PUMEHSTH PA3JIMYHBIE METO/Ibl, MHCTPYMEHTBI U 3aMPOChI IIPU MOUCKE U OTOOpE
Owonornyeckod WH(POPMAIUA WM JAHHBIX W3 KCTOYHUKOB C y4ETOM
IPENI0KEHHON YueOHOM OMOJIOTHYSCKOM 3aa9H;
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® BBHIOMpATh, aHAIM3HPOBATh, CHCTEMATH3UPOBaTb U  WHTEPIPETUPOBATH
OM0JIOTNYECKYI0 HH(POPMALIMIO PA3IMYHBIX BUAOB U (POPM MIPEICTABICHHUS;

® HAXOAWTh CXOJHbIC apTYMEHTHI (MIOATBEPKAAIOIINE UIIH ONPOBEPraroIfe OIHY U
Ty K€ UJICI0, BEPCHIO) B PA3IUUHBIX HH(POPMAITMOHHBIX HCTOYHUKAX;

® CaMOCTOSITENILHO BBIOMPATH ONTUMANBHYIO (OpMY TIpeicTaBICHHs HH(DOPMALIUY U
WJUTIOCTPUPOBATH PEIlIaeMble 3aJaul HECIOKHBIMHI CXeMaMHt, TarpaMMaMu, HHOM
rpadKoi U X KOMOMHAIUSAMU;

® OLEHMBATh HAAEKHOCTh OWOJIOTMYECKOH HMHPOPMALMU 1O  KPUTEPHSIM,
HPEeJIOKEHHBIM YUUTEIEeM WK CHOPMYIHUPOBAHHBIM CAMOCTOSATENBHO;

® 3aIIOMUHATh M CUCTEMAaTU3UPOBATH OMOIOTUYECKYIO0 HH(DOPMAIIHIO.

B cgepe oenadenus ynusepcanvuviMu yuyeOHbIMU KOMMYHUKAMUBHBIMU OeLCMEUAMU

OOuieHue:
® BOCIPUHUMATL U (OPMYJIUPOBATH CYXJICHHUS, BBIpAXKaTh 3MOIIUH B IIpOIECCEe

BBITIOJTHEHHUS MMPAKTUICCKUX U JTA00PATOPHBIX padoT;

® BBIpaXaTh ce0s (CBOIO TOUKY 3pCHMS) B YCTHBIX M MUCBMEHHBIX TEKCTAX;

® pacmo3HaBaTh HEBepOaJdbHBIC CpEACTBA OOIIECHWSA, TOHUMATh 3HAYCHUC
COIMAIBHBIX 3HAKOB, 3HAaTh W PACMO3HABATh MPEANOCHIIKA KOH(IMKTHBIX
CUTYyaIlui U CMATYATh KOH(MIUKTHI, BECTH IIEPETOBOPHI;

® [IOHMMaTh HAaMEpPCHHS JPYTHX, IMPOSBIATh YBAKHUTEIHBHOE OTHOIIEHHE K
co0eCceTHUKY U B KOPPEKTHOU opMe (popMyTupoBaTh CBOM BO3PAKEHHUS;

® B XOJI¢ IUajJ0oTa W/WIM JUCKYCCHH 3aJlaBaTh BOIIPOCHI TI0 CYIIIECTBY 00CYXaaeMOi
OMOJIOTUYECKOW TEeMBl M BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha pCIICHUE
OMOJIOTHYECKOM 3a1a9M M MOJIIepKaHre OaroKenaTeIbHOCTH OOIICHUS;

® COIOCTABJISITH CBOM CYXKICHHUS C CYXIACHUSMU JAPYTUX YYaCTHUKOB JHANOra,
oOHapy>KUBaTh PA3JIMUUS U CXOJICTBO TIO3UITUH;

® yOJIMYHO TPEJCTaBIATh PE3YJbTAThl BBIIIOJIHEHHOTO OHMOJOTHYECKOIO OIBITA
(?KCcIIepUMeHTa, UCCICAOBAHUS, IPOCKTA);

® CaMOCTOSITEILHO BBIOUPATh (DOPMAT BBHICTYIUUICHUS C YUETOM 3a]1a4 IPE3CHTAIUU U
OCOOCHHOCTEM ayIUTOPMU M B COOTBETCTBUU C HHUM COCTaBIATh YCTHBIE U
MMCbMEHHBIE TEKCTHI C UCTIOIB30BAaHUEM WIITIOCTPATUBHBIX MAaTEPUAIIOB.

CoBmecTHas NesSTeIbHOCTD (COTPYAHUYECTBO):

® [IOHMMaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHJIHOW W HWHIUBUIYATIBHOU
paboThl MPU PEIICHUH KOHKPETHOM OMOJOTHYECKON MpoOJieMbl, 000CHOBBIBATH
HEO0OXOAMMOCTh MPUMEHEHHs TPYNIOBBIX (HOPM B3aMMOJICUCTBUS TIPHU PEIICHUN
MOCTaBJICHHOW y4eOHOM 3a1auu;

® [IPUHUMATH L€ COBMECTHOM JAEATEIBbHOCTH, KOJJIEKTUBHO CTPOUTH JIEMUCTBUS 11O
e€ JOCTIKEHHUIO: paclpelesTh PO, AOroBapUBaThCsA, 00CYyX AaTh MpoLEcC U
pe3ynbTaT COBMECTHOU pabOTHI;

e yMeTh 0000IIaTh MHEHHS HECKOJBKUX JIIOJICH, TMPOSIBISITH TOTOBHOCTH
PYKOBOJUTD, BBIIOJHATH OPYYECHUS, TOAUYUHITHCS,

® I[JITAHUPOBATh OPTAaHU3AIMIO COBMECTHOW DPAOOTHI, OMPENENsITh CBOIO POJb (C
Y4ETOM TPEANOUYTEHUII M BO3MOXKHOCTEM BCEX YYACTHUKOB B3aUMOJEHCTBHS),

acCIpEACIHITE 3a1adqil_MCKAy WICHAMIA KOMAaHAGl, yJacTBOBaTbk B 1T

[oKyMeHT co3faH B :g'leKTpoBHoﬁ dopme. Ne 35 ot 19.09.2025. MCFI}(])J'IHVITeJ'Ib: Xwvranosa C.P. r'BﬂEKTPOHHbIﬁ
CtpaHuua 7 us 21. Ctpanuua cosaana: 19.09.2025 09:35 =¥ TATAPCTAH



dopmax paboThl (00CY)IeHUSI, 0OMEH MHEHUSMH, MO3TOBBIE IIITYPMBI U UHEIE);

® BBITIOJIHATH CBOIO YaCTh pabOTHI, JOCTUTATh KAYECTBEHHOT'O PE3yJIbTaTa M0 CBOEMY
HAIPaBJICHUIO U KOOPJAHMHUPOBATH CBOM JICUCTBHS C APYTUMHU WICHAMH KOMAH/IbI,

® OIICHMBATh KAaueCTBO CBOCTO BKJIaga B OOIIMH TPOAYKT IO KPUTCPHSM,
CaMOCTOSITEJIBHO  C(OPMYJIMPOBAHHBIM  YYaCTHUKAMU  B3aWMOJICHCTBHUS,
CpaBHHBATh Pe3yJIbTaThI C HICXOHOM 3aauei M BKJIaJl KaXKI0T0 WieHAa KOMaH Ikl B
JOCTHKCHHE PE3yJIbTaTOB, pPa3ieisaTh chepy OTBETCTBEHHOCTH W IPOSIBIISATH
TOTOBHOCTB K MPEIOCTABJICHUIO OTYETA TIEpe/1 IPYIIIOi;

® OBJIAJICTh CHCTEMOW YHHBEPCAIBbHBIX KOMMYHHUKATHBHBIX JCHCTBHI, KOTOpPas
obecrieunBaeT CHOPMUPOBAHHOCTh COIMATIBHBIX HABBIKOB W OMOIMOHAIBHOTO
WHTEIJICKTA IIKOJIHHUKOB.

B cgepe oenadenus yHusepcanvHvimMu YueOHbIMU PeSYNAMUBHLIMU  OCUCHBUIMU.
CamMoopranmu3aims:
® BBLISABIATH MPOOJIEMBI ISl PEIICHUS B JKU3HEHHBIX W Y4YEOHBIX CHUTYaIUsX,
HCTIOJB3Ys OMOJIOTUYECKUE 3HAHUS,

® OPHECHTHPOBATHCS B PA3IMUHBIX TTOIX0/1aX MPUHATHS PEIICHUH (MHANBUIYATBHOE,
MIPUHATHE PEIICHUS B TPYIIIE, TPUHATHE PEIICHUN TPYIIION );

® CaMOCTOSITEIbHO COCTAaBJISATh AQITOPUTM pEHIeHHS 3aJadd (WM ero 4YacTh),
BBIOMpATh CMOCOO pelieHus Yy4eOHOW OMOJOTMYECKOM 3ajaur ¢ y4EToM
UMEIOIUXCS PECYpCOB W COOCTBEHHBIX BO3MOXHOCTEHM, apryMEHTHpPOBATH
IpeiaracMble BApUaHThI PEIICHUM;

® COCTaBIATh IUTaH JACWCTBHMI (TUTaH peamu3allid HaMEYeHHOTO alrOpHTMa
pEIIeHMs), KOPPEKTUPOBATh TMPEIIOKEHHBIM aJTOPUTM C YYETOM IOTYUEHUS
HOBBIX OMOJIOTUYECKUX 3HAHHUM 00 M3ydaeMoM OHOJIOTHYECKOM O0BEKTE;

® JenaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb (pediiekcus):
® BIAJETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIINH U PEQIICKCHH;

e J1aBaTh aJICKBATHYIO OLICHKY CUTYyallUM U MpeajiaraTh miaH €€ N3MEHECHUS;

® YYUTBHIBATh KOHTEKCT U MPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU
peuieHud  y4eOHOM OHMOJIOTMYECKOM 3ajauM, aJanTHUpOBaTh PEIICHUE K
MEHSIOIIUMCST 00CTOSITEIILCTBAM;

® OOBSICHATH MPUYUHBI TOCTHKEHUS (HEJOCTMIKEHHUS) Pe3yIbTaTOB JCATEIHHOCTH,
JaBaTh OIICHKY TNPUOOPETEHHOMY ONBITY, YMETh HaxOJWTh IO3UTHUBHOE B
IIPOU3OLLIEAIIEN CUTYaLNY;

® BHOCHUTH KOPPEKTHUBHI B JICSITCIHBHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
W3MEHUBIIMXCS CUTYaIlui, YCTAHOBJICHHBIX OITMOOK, BOSHUKIIUX TPYIHOCTEH;

® OILICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIH U YCIOBHSIM.

OMOIMOHAJILHBII HHTCIIIEKT:

® pa3nuyarh, Ha3bIBaTh W YIPABISITH COOCTBEHHBIMU SMOIMSMU M SMOIUSMU
APYrux;

® BBISBIATH U AHAJTU3UPOBATH MPUUHUHBI YMOIIUH;

® CTaBHUThH ce0s HA MECTO APYyroro 4cCjioBCKa, MOHMMAaTb MOTHBBI U HAMCPCHUS

IPYTOI O,
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® pPEryaupoBaTh COCOO BBHIPAKEHUS IMOIHIA.

o [Ipunstue ceds u Apyrux;

® (OCO3HAaHHO OTHOCHUTHCS K IpyrOMY YEJIOBEKY, €F0 MHEHUIO;

e [pU3HABaTh CBOE MPABO HA OIIMOKY U TaKOE e MPaBo JIPyroro;

® OTKPBITOCTb CEOE U APYTUM;

® 0CO3HABaTh HEBO3MOKHOCTh KOHTPOJUPOBATH BCE BOKPYT;

® OBJIAJIETh CUCTEMOI YHUBEPCAJIbHBIX YUEOHBIX PErYIATUBHBIX ACHCTBUN, KOTOpas
obecnieunBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JMYHOCTH (BHYTpPEHHSSA
MO3UIUS JMYHOCTU), M KU3HECHHBIX HABBIKOB JIMYHOCTU (yMpaBICHHS COOOM,
CaMOJUCIIUIIMHBI, yCTOMYUBOIO MTOBEICHNUA).

IIpenmeTHbie pe3yabTaThl OCBOCHHS MPOTPaAMMBI
B no3naBarenbHON (MHTEIUIEKTYalbHON) cdepe:

— TpUOOpETEHHE OIBITa MCIIOIH30BAHMS METOJOB OMOJIOTHYECKON HAYKH C IENBIO
U3y4eHUs OHMOJIOTMYECKUX OOBEKTOB, SIBJICHUM M MPOLECCOB: HAOIIOJEHHUE, ONUCAHUE,
IIPOBEJICHUE HECIOKHBIX OMOJIOTMYECKMX OMNBITOB M AKCIEPUMEHTOB, B TOM YHUCIE C
UCTIOJIh30BAHNEM aHAIIOTOBBIX U ITUPPOBBIX OMOJOTHUECKUX TPUOOPOB U MHCTPYMEHTOB;

— (GopMUPOBaHHE YMEHHUS UHTETPUPOBATh OMOJOTUUECKUE 3HAHUS CO 3HAHUSIMU U3
JIPYTUX Y4EOHBIX TPeAMETOB ((hU3UKH, XUMUU, Teorpadun, UCTOPUH, OOIIICCTBO3ZHAHUS U
T. 1.);

— (opMupoBaHue yMeHUH pemiaTh ydyeOHbIE 3a1a4l OMOJIOIHYECKOTO COIEP KaHUs,
BBISIBIIAIT ~ NIPUYMHHO-CJICICTBEHHBIE  CBSI3M,  IMPOBOJUTH  KAa4YECTBEHHbIE U
KOJIMYECTBEHHBIC PACUETHI, ATaTh BBIBOBI HA OCHOBAHUH MOJYYCHHBIX PE3yIbTaTOB;

— ¢opMUpOBaHHE YMEHHS TUIAHUPOBATH Y4eOHOE HMCCIEAOBAHUE WM MPOCKTHYIO
paboTy ¢ yueToM MOCTaBICHHOU 1eIH: (GOpMYyIUPOBATH IPOOIEMY, TUIIOTE3y U CTABUTH
3a/layd MCCJIEIOBAaHWsA, BHIOMpATh aJE€KBATHO TOCTABJICHHOW IEIM METOJbI, JeNaTh
BBIBO/JIBI 110 PE3YJIbTaTaM UCCIIECIOBAHMS WU TPOSKTHOM e TeIbHOCTH;

— ¢opMmHupoBaHHEe  HHTEpeca K  yrayOJleHWto  OMOJOTMYECKUX  3HAHHM
(mpeanpoduibHask MOATOTOBKA U MpodecCuoHaIbHAs OPUEHTALIUSI) U BEIOOPY OMOJIOTHHU
KaK PO HIIBLHOTO MpeaMETa Ha CTYIIEHU CPEHETO TOJTHOTO 00pa3oBaHusl IJis Oy TyIIei
poheCCHOHAIBHOM JEATEIIbHOCTH, B 00JacTH OHOJIOTHHM, MEIMIIMHBI, SKOJIOTHH,
MICUXOJIOTHH, BETEPUHAPUH, CETTLCKOTO X0341CTBA;

— BJaJlGHHE HaBbIKaMH pabOThl ¢ UHpOpManUell  eCTeCTBEHHO-HAy4YHOTO
coJiepKaHusl, MPEACTABICHHOW B pa3HOM (opMme (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeM, rpadukoB, auarpamMm, Mojenei, Hu300pakeHui), KPUTHUECKOTO aHaiu3a
MHGPOPMAITUHU U OIICHKHU €€ TOCTOBEPHOCTH;

— YMEHHE MHTETPUPOBATh OMOJOTHMYECKHE 3HAHUS CO 3HAHUSAMU JIPYTUX YUEOHBIX
MPEIMETOB; UHTEPEC K YriIyOJIeHHI0O OMOJIOTMYECKUX 3HAHUI U BBIOOPY OMOJIOTHH Kak
npoUIBbHOTO TpeaMeTa Ha ypPOBHE CpeIHEro oomero obpazoBaHus Ui Oymyinei
npo(hecCHOHANBHON JEeATENHbHOCTH B 00JacTU OHOJOTHH, MEIULUHBI, SKOJIOTHH,
BETEPUHAPUH, CEIbCKOTO XO34HCTBA, MHILEBON MPOMBIIUIEHHOCTH, TICHUXOJIOTHUH,
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Ir€HOMOB >KUBBIX OPTaHU3MOB U PETYJISILIUIO UX PAOOTHI;

— 3HAHUE OCHOBHBIX (DAKTOPOB OKPY’KAIOLIEH CPEIbl, BIUAIOMIMUX Ha Pa3BUTHE U
CYILIECTBOBAHME JKUBBIX OPraHU3MOB, afanTaluil K (hakTopaM OKPYKarolen Cpebl;

— 3HAHWE OCHOBHBIX MOAXO0J0B OMOTEXHOJIOIMH, UCIOJIb30BAHMS €€ JOCTHKEHHI B
COBPEMEHHOM KU3HU YeJIOBEKa, 0COOCHHOCTH MCIOIb30BAHMS KUBBIX OPTaHU3MOB IS
IIPOU3BOJICTBEHHBIX HYXk]| YEJIOBEKA;

— 3HaHHME OCHOBHBIX MOJXOJI0B CEJICKIIUU U OMOTEXHOJOTUH KYJIbTYPHBIX PACTCHUH,
XapaKTepu30BaTh TCHETUYECKH  MOAU(PUIMPOBAHHBIE  PACTEHHUS, ONEPUPOBATH
MOHATUSAMHU, THOPUAW3ANNS, OTHAJeHHAs THOPUAN3alUs, WCKYCCTBEHHBIH OTOOD,
reTepo3ucC, TpaHCPOopMaIlHsl, MyTareHes, FTeHeTUIECKOe PEIaKTHPOBAHHE,

— MOHHMaHUE€ MOJIEKYJSIPHBIX  MEXaHHW3MOB  pealii3alid  HACJIEeJICTBEHHOU
uH(bOpMaIUU U YMEHUE CBOOOHO OMIEpUPOBATH OCHOBHBIMU MOHSTHSIMHU MOJICKYJISIPHON
OMOJIOTUU U €€ COBPEMEHHBIX HAMPABJICHUI — I'€HOMUKHU, METar€HOMUKH, TPOTEOMUKH;

— 3HAaHHE OCHOBHBIX 3a00JIEBAHMI UEIOBEKa, MEXaHU3MOB MX Pa3BUTHS, CIIOCO0aX
UX TUarHOCTHUKU U JICUCHUS;

— (dopMUpOBaHME YMEHHUS UCIOJb30BaTh MOHITUHMHBIN anmapaT U CUMBOJUYECKUI
A3BIK TEHETUKHU, TPAMOTHOE IIPUMEHEHUE HAYYHBIX TEPMUHOB, IIOHATHUM, TEOPUIL, 3aKOHOB
Ui OOBSICHEHHsSI HAOJI0JAaeMbIX OMOJOTHYECKMX OOBEKTOB, SIBICHUH M MPOILECCOB,
MO3BOJISIOIIUX 3aJ0KUTh (DyHAAMEHT HAYYHOTO MUPOBO33PEHUSI.

B 1ieHHOCTHO-OpHEHTaIIMOHHOM cdepe:

— 3HAaHHWE, YTO MPHMCHCHHE COBPEMEHHBIX TEXHOJOTHH MOJICKYJIAPHOW OHOJOTHU
MO3BOJIICT YCIEIIHO peIlaTh TaKWue 3J000JHEBHBIC IPOOJIEMBI, KaK OXpaHa
OKPY KaIoIEeH cpeibl, COXpaHECHHE 3I0POBBS YEIOBEKA, KOHTPOJIb U BOCCTAHOBJICHUE
HKOCHCTEM.

COJIEPXAHHUE KYPCA
5 kiacc (36 yacoB)

Beeaenue (1 yac). 3HaKOMCTBO € MJIaHOM paboThl. TexHHKa 0€301MacCHOCTH MPU
BBITIOJIHEHUH JTAOOPATOPHBIX PaboT.

Paznen 1 «Jlabopatopust JleBenryka» (5 yacoB) MeToIbl HAyYHOTO HCCIICIOBAHUS.
JlaGopatopHoe 000py10BaHUE U TPUOOPHI, KCTIOJIb3yEMbIE JJIsI HAYYHBIX UCCIIEIOBAHUM.
YBenuuuTenbHble TPpUOOPHI: JIyIa, ITATUBHBIM MUKPOCKOI, IUPPOBON MUKPOCKOII.
Hcropust u300peTeHuss MUKPOCKOIIA, €r0 YCTPOMCTBO U MpaBuiia padoThl. TexHuKa
MPUTOTOBJICHUS] BDEMEHHOTO MUKpoOIIpernapara. Prucyem no npaBuiam: mpaBuiia
ounonornyeckoro pucyHka. [IpaktTudeckue u nadboparopusie paboTsl: 1. YcTpoicTBo
Mukpockona. 2. [IpuroroBienue u paccMaTpuBaHue MUKponpenapara. 3. 3aprucoBKa
ounonornyeckoro oobekTa. [I[poekTHO-uCCIen0BaTeNbCKasl IeITebHOCTh: MUHU-
uccinenoBanue « MUKpoMup»

Paznen 2 «Ilpaktuueckas 0otanuka» (16 yacoB) denonornueckue HadmoeHus. Benenue
JTHeBHUKA HabmoaeHuil. ['epbapuii: 000pyaoBaHue, TEXHUKA COOpa, BHICYIITUBAHUE U
MoOHTHpPOBKA. [IpaBuia paboTsl ¢ onpeaenuTensaMu (Te3a, anturesza). Mopgoaoruueckoe
ONMCAaHME PACTCHMI MO I1aHy. Penkue u ucyesaronme pacteHus BopoHexkckoi 06JacT u
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onucaHue pacteHui. 2. OnpenenaeHue pacTeHUi Mo repoapHbIM oOpasnam. 3.
MontupoBka repOapus. [IpoekTHO-uccnenoBaTenbckas esTebHOCTh: Co3aanue
karanora «BuoBoe pasHOOOpa3ue pacTeHU MPUILIKOJIbHON TeppuTopum». [TpoekT
«Penkue pacrenus [laBnoBckoro paitona Boponexckoii 061acTim»

Pazpnen 3 «IIpakruueckas 30010rusp (7 4acoB) 3HAKOMCTBO € CUCTEMOI JKUBOU MIPUPOIBI,
apCTBAMU KUBBIX OpraHu3MOB. OTIUYUTENIbHbIE 0COOEHHOCTH KUBOTHBIX Pa3HbIX
CHUCTEMAaTUYECKHX IpyIil. JKU3Hb )KUBOTHBIX: ONPEIEIECHUE )KUBOTHBIX IO CIIE/IAM.
[IponykTram xu3HeAeATeNbHOCTH. OnKrcaHue BHEIIHETO BU/IA JKUBOTHBIX IO T1aHy. O uem
PacCKa3bIBAIOT CKEJIEThI JKUBOTHBIX (MajeonTosorus). [lumessie nenoyku. XKu3Hb
KUBOTHBIX 3uMoH. [Toakopmka niturl. [IpakTudeckue u taboparopusie padoTel: 1. PaboTa
10 OIPEAEIIEHUIO )KUBOTHBIX. 2. COoCTaBlIeHHE MUILEBBIX Lienoyek. 3. OnpeneneHue
HKOJIOTUYECKOM IPYIIIbI )KUBOTHBIX MO BHEIIHEMY BUy. 4. DeHoIornyeckrne HaomoAeHUS
«BecHa B )KU3HM pacTEHHUI U KUBOTHBIX» [IpOEKTHO-HCCIEN0BATENBCKAS IESITEIBHOCTD:
Munu-nccnenoBanue «lItunpl y kopmymkn» [Ipoekr «KpacHast KHATa dKUBOTHBIX
[TaBoBckoro pariona Boponexckoit o01acTu»

Pa3znen 4 «buonpaktukym» (6 yacoB) YueOHO-HCClIeq0BaTENbCKAS AeATEIbHOCTh. Kak
MPaBUJIBLHO BBIOPATh TEMY, ONIPEEIUTH 1IeJIb U 3a/1a4u uccienoBanus. Kakue
CYILIECTBYIOT METO/bI HccnenoBanuil. [Ipasuia odpopmiienns pe3ynbratoB. cTouHMKN
uH(popmanuu (Oudnnoreka, atepuer-pecypcesl). Kak opopMuTh nucbMeHHOE COOOIIEHNE
u nipe3eHTanuo. OcBoeHre U 0TpabOTKa METOUK BhIpAIIUBAHUS OUOKYIIBTYD.
BrloiHEHHE CaMOCTOSITENBHOTO UCCIIETOBAHUS IO BEBIOPAHHOMY MOYJIIO MPECTaBICHUE
pe3ysbTaToB Ha KOH(pepeHimu. OTpadoTKa MPaKTUUECKON YaCTH OJIMMITUAHBIX 3aJaHUl C
1EJIbI0 TMAarHOCTUKY MOTYYEeHHBIX YMEHUN U HaBBIKOB. [IpakTyeckue u 1abopaTopHbIe
paboTsl: 8 1. PaboTta ¢ nHbopmaluei (rmocenienue oudanoTekn). 2. OdopmieHue J0KIa1a
Y TIPE3EHTAIMU 110 onpeiesieHHON TeMe. [IpoekTHo-uccneaoBaTenbcKas e TebHOCTD:
Monynpe «Pu3nu0I0TUS paCTEHUN: ® JIBI)KEHME pacTeHUN. ® BilMsiHUE CTUMYJISTOPOB
pocTa Ha pOCT M pa3BUTHUE pacTeHuil. e [IpopamuBanue ceMsiH. ® BausHue npuiunky Ha
pocT pacteHusa. Moayiib « 9KOJOTUUECKU MTPAKTUKYM» @ OmnpeiesieHne 3alblIIEHHOCTH
BO3/IyXa B MOMEIIICHUU. ® BIUsHUE «CKUBOI» U «MEPTBOI» BOJIBI HA POCT U PA3BUTHE
pacTEHUN.

6 kaacc (36 vacos)

1. Mpvi uccneoyem sxcugvie 00vexkmot (6 yacos)

CBoiicTBa M CTpOEHHUE KHUBBIX OPraHuU3MOB (CTpoeHue KieTku). Bua, ocodb —
OpraHu3M Kak efuHas cucrtema. Ananrauuu (npucnocodnenus). [lonstue romeocrasza
AKUBOTo opranuzma. CriocoOsl ero nojaepx aHusl.

[Tonsitue BapuatuBHOCcTH Tnpu3Haka. lccnenoBarensckue paboTel «Bce nu
(cuHMIIBI, O€JIKHU, Oepe3bl U T.]1.) OJUHAKOBBIE? DOTOKBECTY.

Orpannuenuss mopdonornyeckux # (usuonornueckux agantaruii. [louemy
OpraHU3Mbl HE CTAHOBSTCS OCECKOHEYHO OOJBIIUMHU, MAJICHHKUMH, BCESTHBIM.
[TpakTudeckas padora «CocTaBiisieM KHUTY PEKOPAOB PACTEHUN M KUBOTHBIX HAIIIETO
Kpas».

2. Bnauanue okpyscarouieil cpeowl nHa scusvle opzanusmul (12 uacoes)

dakTopbl OKpy:karomen cpeapl (abnoTuueckue, OMOTUYECKUE, aHTPOIIOTCHHBIE).
[Tpumepsr  abuoTwdeckux (aKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BIMSHUE Ha
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ITpakTnueckoe 3anarue «L{BeT u Termio» (KyOMKH Jb/la B3BECUTh, MOJIOKUTH B YAIIKU
[letpu Ha pa3HoLBeTHYIO Oymary, yepe3 30 MHHYT B3BECUTb 3aHOBO — KTO OBICTpee
pactasin). [Ipaktnueckoe 3ansTue «YTo pacTBopsieTcs B Bojae» (IKCepuMeEHT « Kuakuii
nom»). [Ipaktuueckoe 3anstue «luddysus BemecTB B Boae (pacTBOphI)», «/IBrkeHne
pactBOopoB 1o IBeTKY». [Ipaktmueckoe 3amsitue «Jlen miaBaer B Bojae (aiicOepru,
3aMep3aHue Boj0eMoB)». [IpakTrueckoe 3aHsaTue «Jleq npu 3aMep3aHun paciupseTcsd
(pa3pyliieHre KkamMHs (T0OYBOOOpa30BaHKE), 3aMEp3aHUE KIIETOK).

OCHOBHbIE ~ 3aKOHOMEPHOCTH  IPHUCHOCOOJEHUS  JKUBBIX  OpPraHHW3MOB K
abuotnueckuMm ¢akropaM. I[IpucmocoOnaeHnss K OCHOBHBIM a0HMOTHYECKUM (haKTOpaM:
TeMIeparypa, BIAKHOCTh M cBeT. llpaktuueckoe 3anstue «lllyba» (kyOuku nbraa
3aBEPHYTH B pa3HbI MaTepual, B3BecuTh). [Ipaktuueckoe 3ausatue «l IurmeHThD) (MOXHO
pa3lienuTh Ha BaTMaHe Kpacutenud u3 (aomactepoBy». [Ipaktmueckoe 3anstue «Kak
’KUBOTHBIE IJIaBaIOT B BO/IE» (DKCIIEPUMEHT C MUIETKOMN).

Hccnenosatenbckue padboThl «BiausHue cBeta (Temia, BIaKHOCTH, COCTaBa IOYBbI)
Ha pacTeHHs B €CTECTBEHHBIX MM HCKYCCTBEHHBIX YCIOBUAX» (Ha JOCTYIIHOM
MaTepuare).

3. Bzaumooeiicmeus scusvix opzanuimos (4 uaca)

buotnueckue (bakTopsl. 3aKOHOMEPHOCTH pa3BUTHUA MEXBHIOBBIX
B3auMOOTHOIIEeHU. Ko3Bomonus (XMIIHUK-)KEPTBA; MApPa3UT-XO35iMH) DBOJIOLHS
cTpareruii noOwpiBanus nuimM. CounanbHOCTh. Buasl-BceneHusl. Ilepeuens pactenmii-
Bpenutenend. MccnemnoBatenbckas pabota «HaOmroneHuss 3a B3aUMOOTHOIICHHUSIMHU

YKUBOTHBIX MPU JOOBIBAHUYU MUILIY (KOPMYILIKH JJI MTHIL, Il TOPOJCKUX WIIA CEITbCKUX
KUBOTHBIX). BeO-kamepni». HccinenoBatenbckas pabora «PacmpocTpaHeHue BUIOB-
CUHAHTPOIIOB B HAIlIEH MECTHOCTH.

4. Yenosex 6 yncuznu pacmenuii u rxcueomnuwvix? (6 uacoe)

AHTtponorenHsie gaxtopsl. [IpaBna i1u, 40 NEPBOOBITHBIE JOU KUJIM B TAPMOHUU
¢ npuponor. OIOMAIIHUBAaHUE U NIPUPYUYEHHUE )KUBOTHBIX U PACTEHHI. 3a4eM CIacaTh
BBIMUpAIOLUME BUIbI, KaK 3TO Aenarb. KyabTypHble pacTeHHs U WX JUKUE TPEIKH.
[Touemy BaxkHO MX cOXpaHsATh. Pa3HOOOpa3ue KyJbTYpPHBIX PACTCHUM U WX 3HAYCHHUE B
XKU3HU yenoBeka. KpacHas kuura Bamieit repputopuu. Ocobo oxpaHseMble TEPPUTOPUH,
3amoBenHuku Poccun u mupa. Ilpaktudeckas pabora «PazHooOpasue KyabTypHBIX
pPacTeHUN B BalllEM PETHOHEY.

HccnenoBarenbckas pabota «BiusHUe aHTPONOreHHBIX (PAKTOPOB Ha Pa3BUTHE
pacTeHui B ropo/ie/HACEICHHOM ITyHKTE.

Oxckypeusi/mpaktuueckas padora «OOIIT B Bamem peruoHe — yHUKaJIbHBIE
O0OBEKTHI IPUPOIBI».

5. Okonozuueckue nuwiu (8 uacoes)

buocdepa — onHa u3 BaxHeHmmMx obosnoyek 3emiid. UTo Takoe «IKOJIOTUYECKUE
HUIIM» U Kak oHU (opmupytorcs? dopmupoBaHue 3HaHUNW TO OHOPa3HOOOPA3UIO
KU3HEHHBIX  (opM,  TOBENEHYECKMX  MPUCHOCOONeHUl,  MoaupUKaIMOHHAs
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Y CMEHBI paCTUTENbHBIX COOOIECTB.

HccnenoBarenbckue pabOThl «IKOJOTUYECKHE HUINKA BOKPYT TEOsS — OMHMCAHUE
dbakTopoB OKpykammier cpenb». McciemoBarenbckue paboThl «DEHOTOTHYECKUE
HAOITIOICHUSD).

7 kinacc (36 yacon)
1. Beeoenue 6 pacmenuesoocmaeo (2 uaca)

Uro-Takoe pacTeHUEBOJACTBO: OCHOBHBIE (DAaKTOPhl BBIPAIIMBAHUSA PACTECHUU.
Hcrtopust pa3BuTHs arpoxuMudeckux 3HaHui (padotsl M.B. Jlomonocoga, 0. Jlubuxa,
Bbyccenro, B.B. JlokydaeBa, K.A. Tumupszena, [1.A. Kocteruea, /[.H. [IpsaauninukoBa
u ap.). [Ipaktudeckas padota «bouka JInbuxay.

2. Azpomexnuueckuit 3kcnepumenm (6 yacos)

[IpaBuia 1OCTAaHOBKM arpo3KcrepuMeHTOB. [locTaHOBKA SKCIEPUMEHTOB C
pacTeHusIMUA. BBIOOp TEMBbI, COCTaBIEHUE TUIIOTE3bI, LEIU U 3aJ1a4 3KCIEPUMEHTA IO
BBIDAIIMBAHUIO PACTEHH B KOHTpoiupyemou cpene. KoHTponu, mnoBTOpHOCTH,
MpoBeJeHUE »dKcrepuMeHTa. I[lmanupoBanue »skcnepuMmeHTa. OlleHKAa pe3yJbTaToB
skcniepuMenTa. MccnenoBarensckas pabora «@DakTopbl, BIMSIONIME HA MPOPACTAHUE
CeMsiH (POCT IPOPOCTKOB)».

OcBOEHME TEXHOJIOTUH KPYIJIOTOAUYHOTO BBIPAIIUBAHUS CaJaTOB U MUKPO3EICHU

B KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX YyCIOBHsIX. COOp yCTaHOBKM [IJIsi BBIpAIUBaHUS
pacTeHUl B KOHTPOJIUPYEMbBIX YCIOBUSIX.
3. Ponv xumuueckux snemenmoes 6 numarnuu pacmenuii (20 uacos)

Bopa. PactBop. BreiTsikka. AHHOHBI, KaTHOHBI, 3JEKTPONPOBOAHOCTE M pH
pactBopa. PoJjib XMMUYECKUX 3JIEMEHTOB B MUTaHUU pacTeHuil. [lomyueHne nuraTenbHbIX
BelecTB pacteHusIMU. [IpakTuueckas padora «CxeMbl NUTaTeNIbHBIX pacTBOpPOB. Pacuer
7103 yIOOpEHUM JIsl MUTATENIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHudeckue, MHUHEpaIbHbIE, MHUKPOOUOJIOTHYECKUE. THIIBI
NUTaHUS pacTeHud. Bo3gymiHoe W MuHEpaidbHOE (KOPHEBOE) MUTAHHE PACTCHUM.
TpaHncropT NHUTATENBHBIX BEIIECTB PACTCHUN: BOCXOIAIIMA W HHUCXOISAIIMN TOK.
Baxueiime kanuiinele, pochopHble U a30THbIE yA0OpeHus, ux cBoictBa. [IpocThie u
cinoxHbie ynoOpenusi. Ilpaktuueckas pabota «llpaBuiia cMelmMBaHus yIOOpEHUI»
[IpakTudeckas padbora «llutaHue pacTeHUN: TEXHOJOTHS PUTOTOBICHUS MUTATEIbHbIX
PacTBOPOB ISl Pa3HBIX KyJIbTYp».

Poct u pa3Butue pacTeHMil: 3Tambl OHTOreHEe3a, (PAKTOpHI, BIUSIONIUE HA POCT
pacTeHui: CBeT, TyCTOTa IMOCaJoK, MuTaHue, cyoctpar. IlpakTudeckas pabora
«MOHUTOPUHT MUHEPATILHOI'O IIUTAHUS PACTECHUI.

OcoOEHHOCTH NHTAaHMS PACTEHUH a30TOM. A30T M €ro 3HAYEHUE B IKU3HH
pacrennii. DOpMBbI a30Ta U UX IPEBPALICHUE B IIOYBE.

Uctounuku (I)OC(IJOpa JUISl pacTeHus. 3HAaUeHUe ¢>oc¢)opconep>1<amnx COCMHEHUN

[okyMeHT co3aaH B SJ'IeKTpOHHOVI dopme. Ne 35 o1 19.09.2025. VicnonHutens: XKuranosa C.P.

r, B INEKTPOHHbIA
Ctpanuua 13 u3 21. Ctpanuua cosgara: 19.09.2025 09:35

=¥ TATAPCTAH



Brusaue kamus Ha (QuU3AUYECKHE CBOWCTBAa MPOTOIDIa3Mbl, HAa (EPMEHTHI
YTIEBOJAOPOTHOTO 0OMEHa, CHHTE3 OeNKOB | Jp. Poib Kanws B MoAAepKaHUU MOHHOTO
OanmaHca B TKaHsX, B TIPOIECCaX CaMOPETYIISIIHH.

Perynstopnass u cTpykTypooOpa3oBaTenbHasi poJib KaiblUs. YdacThe B
oOpa30BaHUU KJIETOYHOW CTEHKH, MOAJCPKAHUU CTPYKTYPHl MEMOpPaH U PETYIISINI UX
IPOHUIIAEMOCTH.

3HaueHHe MarHus B MeTabonu3Me pacTteHuid. Marauii B cocraBe xJjopoduiiia,
CXOJICTBO XJIOpOWITIa M TeMOTJIO0MHAa KaK CBUICTEIHCTBO CIMHCTBA OPTraHMYECKOTO
MUpa.

Cepa 1 ero OCHOBHBIE COSMHEHUS, KX POJIb B CTPYKTYPHOU OpTraHU3AINH KJICTKH,
Y4acTHE B OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITHIX.

MukposnemeHTsl. [IpencraBieHnss 0 pold MHKPOIJIEMEHTOB B METa0OJM3ME
pactenuii. OCOOEHHOCTH MOCTYIUICHUS MHUKPORJIEMEHTOB B pacTeHusi. CHHEpPTru3M H
aHTaroHU3M 3JIEMEHTOB TUTAHUS PACTCHHUI.

PacturenpHas nuarHocTMka W METONbI UACHTHU(UKAIMK HEIOCTaTKa/M30bITKA
aneMmeHToB nutanus. [IpakTuueckas padota «PacTurenpHas TuarHOCTUKAY.

UccnenoBatenbekas padora «O1ieHKa COCTOSTHUS KOMHATHBIX PACTEHUH, paCTEHUH
Ha IIKOJHHOW TEPPUTOPUH, YCTAHOBKA TMPHUYHUH TMATOJOTUYECKUX COCTOSHUHN (IIpH
HATMYUN)».

UccnenoBatenbckass padota «OlieHKAa BIUSHUS Pa3IUYHBIX DJIIEMEHTOB Ha
COCTOSIHUE PAcCTeHUH (COCTaBIEHUE PA3IMYHBIX MTOAKOPMOK)».

4. Pecynamoput pocma pacmenuii. 3auwjuma pacmenuii (4 uaca)

[TonsTue o perynaropax pocra pactreHuid. CTUMYJISTOPHI pocTa — (GUTOTOPMOHBI
(aykcunbl, THOOEPEIUTUHBI, IUTOKUHUHBI). THrMOUTOpPHI pocTa pacTeHuii: 1. mpupoaHbie
(abcum3oBasi KHUCIOTa U HEKOTOpbIe (DEHOJbHBIE BEIIECTBA (MKyMapoBasi, KOpHYHasd,
CAIMLIMIIOBAs K-Thbl), 2. CUHTeTHYEeCKHE (MOpP(QAKTHHBI, pPETApPAAHTHI, Je(POTUAHTHI,
JECUKAHTBI, repounuabl). OUTOMOHMTOPUHI U OLIEHKA COCTOSIHUS PACTEHHI.
CoBpeMeHHbIe cnocoObl MOHUTOpUHTA. [lpakTnueckas pabora «PUTOMOHUTOPHHI U
OLIEHKA COCTOsIHUS pacTeHuil. CoBpeMeHHbIE CITIOCOOBI MOHUTOPHUHTA.

Hccnenosatenbckas paboTa «BnusiHue reTepoaykcuHa Ha mpopacTaHue (pocT Ha
Pa3HbIX CTAUAX, B Pa3HBIX YCIOBUAX) PA3IMYHBIX PACTEHUN.

3amura pacTeHUil OT BpenuTeseil: ocHOBbl Omometona. Ilpaktuyeckas padbora
«MHCeKTapuu: MpaBUiIa U YCIOBHSI Pa3BEACHMUS ITOJE3HBIX HACEKOMBIX).

5. Boomuasa, necuanas u nougennasn Kyaomypol, uxX npuUMeHeHue 6 6blpauiu6anuu
pacmenuii. Quzuonocua pacmenuii (8 uacos)
Bonnas, necuanasi ¥ Mmo4yBeHHasi KyJIbTypbl, UX NPUMEHEHHWE B BbIPAlIUBAHUUN
pactenuii. I[lpoBenenune Bonmbl B KOpHE W cTeOie pacteHuit. [Ipaktuyeckas pabora
«KopHeBoe naBieHue.

BoaHpiii peXuM pacTEHUM: CTPOCHUE YCTHUIL (DAKTOPHI, BIUSIONIME HAa UX
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PacKphITHE U 3aKpbITUE. 3HAUEHNE MEXAHNU3MA PETyJIALUN UCTIAPEHUs BIard paCTEHUEM.
[TpakTrueckas pabota «I[IpurotoBneHue npenapara yCThUIl METOJOM CIETIKa.

UccnenoBarenbckue paboThl: «BnusHuE yCIIOBUWA COAEp)KaHHUS PACTEHHA Ha
KOJIMYECTBO YCTHUID).

@doToCHHTE3 — YHHUKAJIbHBIN mpolecc pacTeHuid. TemHOBasg u cBeToBas (a3bl
¢otocuHTe3a. 3HaUeHUE (POTOCHHTE3A /TS )KUBBIX OpraHu3MoB. lIpakTuueckas pabdora
«DyHKIMOHAJIbHAS  JAMArHOCTHKA PACTEHUH IO  aKTUBHOCTH  XJIOPOILJIACTOBY
HccnenoBatensckast pabora «Omnpenenenune xmopopmwmna A u b, omenka
(OTOCHHTETUYECKOM aKTUBHOCTHU pPacTEHUI U (PAKTOPOB, BIUSIONINX HA HEEY.

@akTOphl pOCTa PACTEHUM: BO3AyX M a’pauus. [log3eMHoOe nbIxaHUE PAaCTEHHN:
COCTaB TMOYBEHHOTO BO3AyXa, ra3oodmeH. [‘a3oo0men rmpu  OecrOUYBEHHOM
BbIpamuBaHuu. [Ipaktuueckas pabora «Aspamus, CO2 u O2. JlpixaHue pacTeHHII».
[TpakTrueckas pabota «/IpixaHue pacTeHUil: OllEeHKAa MHTEHCUBHOCTH JIbIXaHUS paCTEHUN
U TUIOJIOBY.

HccnenoBatenbckue padboTel: «BnusHue cnocoOa BbIpamuBaHus (cocraBa
MUTATEIbHON CMECH, CXEMbI BHECEHUS) HA POCT M PA3BUTHS PA3NMYHBIX PACTEHUN.

6. Kyavmypnuwvie pacmenusn. Cospemennvle acnekmol ceaexuyuu (20 uacoe)

Kak wyenoBek cranm wucnonb3oBaTh pacteHusa? CBs3b pa3BUTHS LMBHINA3AIUN
YEJIOBEKAa M OJIOMAalIHUBaHus pacteHuil. [Jomectukanus. Juckyccus «JlomecTukanus,
BCE JIM pACTEHUS W IKUBOTHBIE, KOTOpPbIE KHUBYT PSIJAOM C 4YEJIOBEKOM UM
OJIOMAIIIHUBAIOTCSI? MOXKHO JI CUUTATh TAPAKAHA OJOMAITHEHHBIM KUBOTHBIM?)

HacnenctBeHHOCTh M U3BMEHYMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OPraHU3MOB.
N3menunBocth. Bunel usmenunBocth. [Ipaktuueckas pabora «MomudukannoHHas
WU3MEHYMUBOCTD (JIUCThSI, UTOJKHU C OJTHOTO JAEPEBA)».

I'en — wMaTepualbHBIA HOCUTENIb HACJIEICTBEHHOCTH M HM3MEHYUBOCTH.
HyxnenHnoBbie KHCIOTHI. JIOKanmu3amus reHeTHYECKOTo MaTtepuana B Kierke. JleneHue
kietok. Permmmkanus JIHK. OcHoBHas qormMa MosiekyispHoi Ouonoruu. TpaHCcKpUmius.
Tpancnsiust. Mytaruu. [Ipaktudeckas padota «['eH — HHCTPYKIUS IO COOPKE KIIETKU
(Ha Oucepe unu KOHCTpyKTOpe)». [lpakTmueckas padora «Myrtamus Ha OyTepOpose
(7000l 00BEKT W3 TpeAplayiiel padoThl, T/Ie€ W3MEHEHHE WHCTPYKIIMH TMPUBEIET K
M3MEHEHUIO BHEIITHETO BHU/Ia OOBEKTA)».

OddexT OyThUIOYHOTO TOPJIBIIIKA M TeHETHYecKoe pa3zHooOpazue. Uto Takoe
reH0aHk? 3ayeM COXpaHITh F€HETUYECKHE pecypchl pacTeHuil? OCHOBHBIE CIIOCOOBI
COXpaHEHUs TeHETUUECKUX PECYpPCOB pacTeHHil (ex situ u in situ).

3nauenue pabor H.M. BaBumoma. 3akoH  romMosiorudeckux psimoB. LleHTpbI
MIPOMCXOXKJICHUS KynbTypHbIX pacrenud H.M. BasunoBa u ILM. JXXykosckoro.
[Ipaktrueckas padbota no rpynnam «OTKyAa Ha HalIUX CTOJIaX (GPYKThI/OBOLIU/3IAKI.
OcHoBHble MeTOABI  cenekiuu. ['ubpuauzanusi. Popmbel oTO0pa. OCHOBHBIE
HaIpaBJIeHUs] CEJEKUUU: YIYyUIIEHHE YPOKAWHOCTH, YCTOMYMBOCTU K OUOTUYECKUM U
abuotnueckuM ¢akropam. [Ipaktuyeckas padota «BeipamuBaem ropox. Kak nposectu

Ckpemunanue y FﬂpﬂXH»
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Ectb nu xu3Hb B mnpoOupke? bBHOTEXHOJOTHS KyJIbTYpHBIX PACTEHUH.
HccnenoBatensckast pabora «BplpammBanue pacTeHuii B mpoOupke» (MOXKHO
BOCITIOJIB30BAThCSA PE3YJIbTATAMHM MPEABIIYIIUX HKCIEPUMEHTOB IO COCTaBJIECHUIO
NUTATENbHBIX PACTBOPOB JJII PACTEHUN ).

Kak  uenoBek  MoxkeT  MoauuuupoBaTh  pacrteHusi?  I'eHeTmueckoe
penaktupoBanue. CoOBpeMEHHbIE  NOAXOAbBl W JOCTHXKEHHS ~ T'€HETHYECKOIrO
pemaktupoBaHus  pacteHuid. [Ipaktudeckas pabora  «I'eHOMHBIE  HOXXHHIIBI
(MmogenupoBanue padotsl cucrembl CRISP-Cas).

7. Pacmumenvnan npooykuyus. (8 uacos)
Hanzemusie u moa3eMHble opransl pactenuid. [loGer u Bumon3mMeHeHHbIH moOer
pacteHuil. CriocoObl pa3MHOKEHHSI PACTEHU.
[lonatne o KadecTBe NPOAYKTOB nUTaHuA. [IpoOiieMbl KOHKYypeHLUHU
OTEUYECTBEHHBIX IIPOAYKTOB IIUTAHUS C UMIOPTHBIMU. JIOTUCTHKA TOCTABKU U CPEACTBA

coxpaHeHusi npoaykroB nutaHus. [Ipakrtuueckas pabora «IlpemenbHO MOMycTUMBIE
kouuentpamuu (I1IJIK) u mMeTonsl KOHTposisi 0€30MaCHOCTH PACTUTENBHBIX MPOJIYKTOB
MIATAHUSD.

Mukpo3seneHb: moJe3HOCTh U TexHoJorus. MccaenoBarenbekas padota «OrieHka
KauecTBa BBIPAIICHHOW MUKPO3EJIeHN» (JIMOO0 CBOSA, TMO0 U3 Mara3uHa).

XUMHUYECKUMN aHaJn3 NPOAYKIIUH. OCHOBBI crieKTpooToMeTpun.
[Totenmmometpus. Xpomatorpadus. [Ipakruueckas padota «MeTobI OLIEHKH KauecTBa
pPaCTUTENIbHOW MPOAYKIMU: XPAHEHHWE U COXPAHHOCTh NUTATEIbHBIX BEHIECTB» (1O
JIOCTYITHOMY 00OpPYIOBaHHUIO).

Uccnenosarenbckas padora «OnpeneneHue ButamMmuHa C METOJ0M OOpPaTHOTO
TUTPOBAHMS B TJI0/IaX HA PA3HOM CpPOKe (CrIoco0e) XpaHEHUs».

[okyMeHT co3fiaH B anekTpoHHol dopme. Ne 35 ot 19.09.2025. UcnonHutens: XKXuranosa C.P. r'BﬂEKTPOHHbIﬁ
CtpaHuua 16 u3 21. CtpaHuua cosgada: 19.09.2025 09:35 =¥ TATAPCTAH



TEMATUYECKOE INIAHUPOBAHUE
5 kaacce

Nen/n|Tema 3anamusn

1 .
BBoaHbli nHCTpYKTaX 1o Th npu npoBeieHuN NpakTHYECKUX padoT.
2 [TpuGopsl, HCTIONB3yEeMBbIE Il HAYYHBIX UCCIIeI0OBaHMA, JJAOOpaTOpHOE 000PYAOBaHHE.
3 3HAKOMCTBO C YCTPONCTBOM MUKPOCKOIIA.
4 [[puroToBIEeHNE MUKPOIIPENAPATOB.
5 3aprcoBKa OMOJIOTHYECKUX OOHEKTOB.
6 Munu-uccnegoBanne «MUKpOMUp»
7-8 .
Denonornueckre HabmoaeHns «OCeHb B dKU3HU PACTEHUIN»
9-10
Texnuka cOopa, BEICYIIMBAHUS © MOHTUPOBKH TepOapusl.
11

12 TexHuka cOopa, BRICYIIMBAHUS 1 MOHTHPOBKH TepOapusi.
13-14 |OnpenenseM u KIacCUPHUIUPYEM.

Mopddonoruueckoe onucaHue pacTeHHA
15-16

17-18 |OnpeneneHue pacTeHuil B 0€3IMCTBEHHOM COCTOSIHUM.
19
20

Co3znanue katanora (6ykiera) «BugoBoe pa3HooOpa3ue pacTeHUI NPUIIKOJIbHOW TEPPUTOPUI»

21 Penxue pacteHus pogHOTo Kpast
ale)

23 CucremMa ;KMBOTHOTO MHpa

24 OnpezensieM U KIacCUPUIMPYEM KUBOTHBIX.
25

DKn3Hb kuBOTHBIX 3UMON. [logkopMka nru.
26 [TpakTrueckast opuurosnorus. Munnuccienopanue «lITHIIBI y KOPMYIIKI
27 [Tpoext «KpacHas kHMra pogHOrO Kpas»

)8 [TpoexT «KpacHast KHUra poJTHOTO Kpasi»

29 Denosornveckue HaomoaeHNs «BecHa B )KU3HM pACTEHUN U KUBOTHBIX)»

30

Kax Bb10Opath Temy miis uccnegoanus. [loctanoBka nieneit u 3agad. Mcrounnku napopManuu.
31 Kak oopMHUTH pe3ybTaThl HCCIIEOBAHUS
32 MeToIMKa BBIpAlTUBAaHUS OMOKYIIBTYD

33 DKOJIOTUYECKUI IPAKTUKYM.

34
35 OTueTHast KOH(pEpeHIIHs.

36 [Tonsenenye NTOroB
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6 KJiacce

KTII6 kiacc

Non/n Tema 3anamusn

1 CBoiicTBa M CTPOEHUE KUBBIX OPraHU3MOB (CTPOCHUE KIIETKH).

2 Bun, oco0b — opranusm kak eiMHasi CUCTeMa.

3 Ananranuy (IpUCIocoOIeHNs ).

4 [TonsiTHE rOMeocTaza KUBOro opranuzma. CrnocoOsl €ro nogAepKaHus.

5 Orpannuenust MOP(OTOTUYECKUX U (PU3UOTIOTUUECKUX afanTaluii.

6 [ToueMy opranu3Mbl HE CTAHOBATCS OECKOHEUHO OOJIBIIIMMU, MAJIEHBKUMU,
BCESITHBIM.

7 ®daxTopbl OKpyXarolen cpebl (a0HoTHYeCKrue, OMOTUYECKUE,
AHTPOINOTECHHBIE).

8 [Tpumepsl abnoTHYECKHUX (DAKTOPOB, OKA3bIBAIOIINX OCHOBHOE BIUSHUE HA
KU3HENEATEIbHOCTD JKUBBIX OPTaHU3MOB: TEMIIEpATypa.

9 [Tpumepsl abnoTHYECKHX (DAKTOPOB, OKA3BIBAIOIINX OCHOBHOE BIUSHUE HA
KU3HEJEATEIbHOCTD JKUBBIX OPTaHU3MOB: CBET.

10 [Tpumepsl abnoTnyeckux (HakTopoB, OKA3bIBAIOIINX OCHOBHOE BIUSHUE HA
YKU3HEJEATEIBHOCTD JKUBBIX OPTaHU3MOB: BIQKHOCTh

11 [IpakTrueckoe 3ansaTHEe « AOGMOTHUECKUX (DAKTOPOB, OKA3BIBAIOIINX OCHOBHOE
BIIMSIHUE Ha )KU3HEIEATEIIbHOCTh )KMBBIX OPraHU3MOBY (pelieHre 3a1a4)

12 OcCHOBHBIE 3aKOHOMEPHOCTH MIPUCTIOCOOJICHUS )KUBBIX OPTAHU3MOB K
a0MOTUYECKUM (PaKTOpaM.

13 [Tpucnoco6yeHus: K OCHOBHBIM aOMOTHUYECKUM (paKkTopaM: TeMreparypa.

14 [Tpucnoco6ienrsi K OCHOBHBIM a0MOTHYECKUM (haKTOpaM: BIAKHOCTb U CBET

15 [Ipaktruueckoe 3anstre: OCHOBHbIE 3aKOHOMEPHOCTH MPUCTIOCOOIEHUS
JKHBBIX OPTaHU3MOB K a0MOTHYECKUM (haKTOpaM.

16 Pemenue 3anay no reMe OCHOBHBIE 3aKOHOMEPHOCTH MPUCTIOCOOTEHUS
JKHBBIX OPTaHU3MOB K a0MOTHYECKUM (haKTOpaM.

17 TemaTndeckas BUKTOpUHA 10 TemMe AOHOTHYECKHE (DAKTOPHI.

18 TemaTudeckuii KOHTPOJIb 10 TeMe Brimsinue abnotnyecknx (HakTopoB

19 buotuueckue GpakTopsl.

20 3aKOHOMEPHOCTH Pa3BUTUSI MEKBUIOBBIX B3aMMOOTHOIIICHUH.

21 KoaBposonus (XUIHUK-KEPTBA; Mapa3uT-X0351H) DBOJIOLUS CTPATETUI

OOBIBAHUSI ITUILIH.
22 CoumanbHOCTh. Busbl- BceneHilpl. [lepeueHs pacTeHuli- Bpeauresen
23 AnTponorennsie GakTopsl. [Ipapna iau, 4To NepBOOLITHBIE JTIOIN XKUIN B
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TrapMOHUHU C IPUPOJIOH.

24 OnomaniHuBaHuE U IPUPYUYEHHUE JKUBOTHBIX U PACTEHUIA.

25 3adem criacaTh BBIMUPAIOIIUE BUJIbI, KAK ATO JI€JIaTh.

26 KynbrypHble pacTeHHs U UX AUKHE Npeaku. [louemy BaXkHO UX COXPAHSATD.

27 Pa3nooOpa3ue KyabTYypHBIX PACTCHUI M MX 3HAUYCHWE B KU3HH YEIOBEKA.

28 Kpachas kaura Bameit repputopun. Ocob0 oxpaHsieMble TEpPUTOPHH,
3anoBeTHUKHU Poccrun n mupa.

29 buocdepa — oHa U3 BaKHEUITUX 000JI04E€K 3EMIIH.

30 UTo Takoe «3IKOJIOTMUECKUe HUIIM» U Kak OHU (popMupyrorcs?

31 dopMupoBaHUE 3HAHUM 110 OMOPa3HOOOPA3UI0 JKU3HEHHBIX (HOPM,

MOBEJICHYECKUX TPUCTIOCOOJICHHI, MOAU(PUKAIITMOHHAS U3MEHUYMBOCTD (Ha
0a30BOM YpOBHE).

32 PacturenpHbie cOOOIIECTBA U UX THIIHI.
33 Pa3BuTHE U CMEHBI paCTUTEIHHBIX COOOIIECTB.
34 HccnenoBarenbekue paboThl « IKOJIOTHISCKUE HUIIH BOKPYT TEOS —

onucanue PakToOpOB OKPYKAIOIIECH CpebD».

35 HccnenoBarenbckue paboTh
«DeHoornyeckre HaOIIOICHUS.
36 IHoBTOpEeHME
7 Kiacc
Non/n | Tema 3anamus
1 Urto-Takoe pacTEeHUEBOACTBO: OCHOBHBIE (DaKTOPHI BHIPAIIIUBAHUS PACTECHUH.
2 Hcropust pa3BuTus arpoxuMudeckux 3Hanui (padotst M.B. JlomonocoBa,

1O. JIubuxa, Byccenro, B.B.
Hoxyuaesa, K.A. Tumupszena, [1.A. Kocteiuena, J[.H.

3 IIpaBuia MOCTAaHOBKYU arpodKCIEPUMEHTOB.

4 ITocTaHOBKA DKCIIEPUMEHTOB C PACTEHUSIMH.

5 Bbe1OOp TeMbl, COCTaBI€HHME THIIOTE3bl, LEIM MU 3a4ad JKCIEPUMEHTa IO
BBIPAIIMBAHUIO PACTEHUN B KOHTPOJIMPYEMOU Cpele.

6 KoHTponu, mNOBTOpHOCTH,IIpOBECHNE JKcnepumeHTa. lInanupoBanue
sKcrepuMeHTa. OueHKa pe3yabTaToOB SKCIIEPUMEHTA.

7 OcBoeHHE TEXHOJIOTMM KPYIJOTOAMYHOIO  BBIPAIMBAHMS ~ CalaTOB U

X Z X7z ATE

MUIKPOSCHACHIT B Kot POTHPYCMBIX HCKYCCTBCHHBI X YCHAOBIDIX
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8 HccnenoBarenbckas padoTa «DakTopsl, BIMUSIONINE HA MPOPACTAHHE CEMSH
(pocT IpOPOCTKOB)».

9 Bona. PactBop. BeiTsikka.

10 AHMOHBI, KATUHOHBI, AJIEKTPONPOBOAHOCTE U pH pacTtBopa.

11 Ponp XMMUYECKUX 3JIEMEHTOB B IINTAHUHU PACTEHUMU.

12 [TomyyeHne nmuTaTENbHBIX BEIIECTB PACTEHUAMU. Y JOOPEHUS: OPraHUYECKUE,
MUHEpaJIbHbIe, MUKPOOHOJIOTUYECKHUE.

13 Tunel nutanus pactenuil. Bo3ayiHoe u MuHepanbHOe (KOPHEBOE) MUTAHKE
paCTEHUMN.

14 TpaHCrOpT MUTATENIBHBIX BEIIECTB PACTEHUI: BOCXOISAIIAN U HUCXOIAIINN TOK.

15 Baxneiime kanuiinbie, GocGopHbIe U a30THBIEC YI0OPEHMsI, UX CBONCTBA.

16 [TpocThie U clIoXKHBIE YA0OOPEHMUS.

17 PocT u pa3BuTHE pacTeHUIl: 3Tallbl OHTOreHe3a, (PaKTOPhI, BIUSIOLUINE HA POCT
PACTEHMI: CBET, T'yCTOTA MOCAJIOK.

18 PocT 1 pa3BuTHE pacTeHMIl: 3TaNbl OHTOr€HE3a, (PAKTOPHI, BIUSIONIUE HA POCT
pacTeHMii: nuTaHue,cyocTpart.

19 OcoOEHHOCTHU MTUTAHMS PACTEHUN a30TOM

20 A30T UM €r0 3Ha4€HHUE B KU3HU PACTCHUMN.

21 ®opMbl a3oTa W HX MpeBpanieHue B nouBe. Mcrounuku ¢ocdopa nmus
pacTeHusl.

22 3nauenue  (Qocdopcogepkalmmx — COCIMHEHHWH B KJIeTKe.  Poub
MaKpOIPrUYECKUX coenHeHnil hocdopa B SHEPreTHYECKOM OOMEHE.

23 Brnusaue kanus Ha ¢U3MYECKHE CBONCTBA MPOTOIIa3Mbl, Ha (EPMEHTHI
YII€BOAOPOJAHOIO0 0OMEHA, CHHTE3 OEJIKOB U JIp.

24 PerynsitopHast u CTpyKTypooOpa3oBaTesibHAs POJIb KaJIbIHS.

25 Yyactue B 00pa3oBaHMM KJIETOYHOM CTEHKH, MNOIAEPKaHUU CTPYKTYpPHI
MeMOpaH U peryssiius UX IpOHUIIAeMOCTH. 3HaU€HHEe MarHus B MeTaboInu3Me
pacTEHUN.

Marnuii B coctaBe xJiopoduiia, CX0ACTBO XJOpoduiia U reMorjioonHa Kak
CBUJIETEIHCTBO €IMHCTBA OPTAHUUECKOTO MHPA.

26 Cepa u €ro OCHOBHBIC COCAMHCHHS, WX POJIb B CTPYKTYPHOH OpraHu3alvin
KJIETKH, Yy4YacTUe B  OKHCIUTEIHbHO- BOCCTAHOBUTEIBHBIX  PEAKIIHIX
MukpoanemeHThl. [IpencraBieHuss 0 poju MUKPOAJIEMEHTOB B METa00N3ME

pACTECHUM.

27 Oco0eHHOCTH TOCTYIUICHUS MHKPOSJEMEHTOB B pacTteHus. CHHEprusMm u
AHTArOHU3M YCTAHOBKa TMPUYUH TATOJIOTUYECKUX COCTOSHUU (TpH
HaJIUYUN)».

28 UccnenoBarenbckas padora «OlLeHKa BIUSHUS PA3IUYHBIX DJIEMEHTOB Ha

COCTOSIHUE PACTCHHM (COCTaBJICHHUE PA3IMYHBIX TOJKOPMOK)». PacTurensHas
JMArHOCTHKA W METOJbl HICHTU(DHUKAIMKA HEIOCTATKa/M30BITKA SJIEMEHTOB
MTUTAHU.

29 [TonsiTHE O perynsTopax pocra pacreHuil. CTUMYISITOPBI pOCTa —
(bUTOropMOHBI (ayKCHUHBI, THOOEPEIITUHBI, IUTOKUHUHBI). THrHOUTOPBI

pocCTa pacTCHUIT -
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30 [TpakTrueckas padorta

«DUTOMOHUTOPHUHT U OLIEHKA COCTOSIHUS pacTeHHil. COBpEMEHHbBIE CITOCOOBI
MOHUTOPUHTa.

31 HccnenoBatenbckas paborta «BnusHue rerepoaykcuHa Ha
npopactanue (POCT  Ha pa3HbIX CTAUAX, B PA3HBIX YCIOBHAX) Pa3IUYHBIX
PaCTECHHIN.

32 [TpakTrueckas padota

«HCeKTapuu: paBuiia U YCIOBUS Pa3BEICHUS MOJIE3HBIX HACEKOMBIX).

33 HccnenoBatensckue paboTel « BrnusiHue ycinoBuii conepikanus pacTeHUN Ha
KOJIMYECTBO YCTHUID.

34 [Ipaktuueckas pabota

«KopHeBoe naBieHuey.

35 [IpakTrueckas paborta

«I[IpuroroBiieHrEe Npenapara yCTbUI] METOJIOM CIICTIKA».

36 [Ipaktrnueckas padbota

«DyHKIMOHAJIbHASL AUATHOCTUKA PACTEHUI MO0 aKTUBHOCTH XJIOPOILIACTOBY.
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