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IlosicHuTeILHAS 3aMUCKA

NOSACHUTEJBbHASA 3AIINCKA

AKTyanbHOCTh M Ha3HaUYeHHUE nporpammel. [Iporpamma pazpaborana B COOTBETCTBHH ¢ TpeboBaHMsIMU DeepabHOr0 rocyJapCcTBEHHOTO 00pa-
30BaTENFHOTO CTaHAapTa OCHOBHOTO 0011ero 00pa3oBaHusl, OPHEHTUPOBAHA HAa 00ecIieueHNe HHANBUAYATbHBIX TOTPEOHOCTEH 00YJarONINXCs U HapaB-
JIeHa Ha JOCTWKCHHE IJIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS MPOrPaMMBI OCHOBHOTO O0IIEro 00pa3oBaHMs C y4eTOM BhIOOpa ydacTHUKaMHU 00pa3oBa-
TENBHBIX OTHOIICHU KypCOB BHEYPOUHOM JIEATETLHOCTH. ITO MO3BOJIAET 00ECTIEUnTh SAMHCTBO 00s13aTesbHbIX TpeboBanuii ®I'OC Bo BceM mpocTpaH-
CTBE IIKOJILHOTO OOpa30BaHMs: HE TOJIBKO Ha YPOKE, HO M 3a €ro mnpeaeiamMu. AKTYaJIbHOCTh peau3aliy JaHHOM mporpamMmbsl 00ycClIOBI€HA caMOi
0COOEHHOCTBIO TPOEKTHO-UCCIIEI0BATENbCKON AESITENbHOCTU. JTa AEATEIbHOCTD JIEKUT B OCHOBE IM03HABATEIBLHOTO HHTEpEca peOeHKa, SIBISIETCS 3aJ10-
rOM YMEHHUS IJIAHUPOBATh JIIOObIE IEHCTBUS M BaXKHBIM YCIIOBUEM YCIIEIIHOW peanu3auuu uaen. JIxooble n3MeHeHus: COBPEMEHHOTO 00I11eCTBA CBA3AHbI
C IPOEKTaMU U MCCIIE0BAHUIMHU — B HayKe, TBOpPUECTBE, OU3HECEe, OOIIECTBEHHOM KU3HH. [109TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHUS TUYHOCTH 00yUaro-
ierocs sABisieTcs popMHUpPOBaHHE OCHOBHBIX HAaBBIKOB IPOEKTHO-UCCIIEA0BATENbCKON e TENbHOCTH.

[IporpamMmoii mpexycMoTpeHo (popMHpOBaHHE COBPEMEHHOTO TEOPETUYECKOTO YPOBHS 3HAHUH, a TAaKXKE U MPAKTUUYECKOTO OIbITa paboThI C Jia-
6opaTopHbIM 000pyI0BaHUEM, OBJIAJICHUE IPUEMaMU UCCIIEIOBATEIbCKOM 1eATeNbHOCTH. MeTo 1l OpraHu3aluy 00pa30BaTeIbHON U HAyYHO -HCCIe10-
BaTEJIbCKOM JIEATEIBHOCTH MIPelycMaTpUBaIOT GOPMUPOBaHKE y 00yUYaOLIUXCs HECTAaHIaPTHOTO TBOPUYECKOTO MBIIIIEHHS, CBOOO bl CAMOBBIPAKEHUS U
WUHIUBUAYAIbHOCTH CY)KJIEHUH.

J1J1g oJIHOTO ydeTa MoTpeOHOCTeN yJaluxcsi B IporpaMMe UCTob3yeTcst U depeHIIMpOBaHHBINA MOIX0/, YTO CTUMYIUPYET ydallerocs K yBe-
JMYEHUIO NOTPEOHOCTH B MHAMBUYAJIbHOM, MHTEIUIEKTYaJIbHONW U MMO3HABATEIbHOM JESATEIbHOCTH U Pa3BUTHIO HAYYHO -UCCIIEI0BATEIbCKUX HABBIKOB.
IIporpamma cTaHeT BOcTpeOOBaHHOMN B MEPBYIO OUEPE/b IIKOJIBHUKAMU, KOTOPbIE UMEIOT CTOMKHIM HHTEPEC U COOTBETCTBYIOILYIO MOTHBALIMIO K H3y4e-
HUIO [TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA, €CTCCTBCHHBIM HAyKaM U TEXHOJIOTHSIM.

B nmoapocTkoBOM BO3pacTe ydaliuecs MposBISIOT CBOIO 3aMHTEPECOBAHHOCTh B TOM WJIM MHOM 00JAaCTH 3HAHWM, HAYYHOM HAIpaBICHUU WIN
npogeccuoHaIbHON AeaTenbHOCTH. TakuM 0O6pa3oM MpoucxoauT (GOPMHUPOBAHME MO3HABATENBHOW U MPO(GECCHOHATIBHON COCTABIIAIOUIEH JTMYHOCTH,
IIOMOTAET yyalleMycs B OIpeielIeHUH OyAyIIero >KM3HEHHOTO IIyTH U B PO(eccoHanbHOM BbIOOpE Mocie OKOHYaHUsI Kokl [logo0HOrO poaa 3auH-
TE€PECOBAHHOCTb CTUMYJIUPYET IMOCTOSHHOE XKeJlaHUE IIKOJbHUKA K TIO3HAHUIO HOBOT'O, PACHIMPEHHIO U YIIIYOJEHHIO COOTBETCTBYIOIIUX 3HAHUM, U 1O-
Jy4EHUIO HOBBIX B TOM YHCJI€ IPAKTUYECKUX HABBIKOB, @ TAKXKE MOTUBHUPYET ydallerocs Ha Npo(opueHTaIuIo.

IIporpamma HaneneHa Ha NOMOIIb PEOEHKY B OCBOCHUU OCHOB OpPraHU3allMM M OCYIIECTBJICHUS COOCTBEHHOH NMPOEKTHO-UCCIIEA0BATEIIBCKOM
NeATeIbHOCTH, a TAKXKe B IPHOOPETEHNN HEOOXOMMOT0 OIIbITa /ISl pabOThl HAaJl MHAUBHIyalbHBIM UCCIIEI0OBAHUEM UM NTpoekToM. IIporpamMma nomo-
KeT MIKOJbHUKY B 0oJiee r1yOOKOM W3y4YeHUH MHTEPECYIOIIel ero 006JacT eCTeCTBEHHBIX HayK, a TAKXKE B IPHOOPETEHNHN Ba)KHBIX COLIMAIbHBIX HaBbI-
KOB, HEOOXOJUMBIX JJIsl IIPOIYKTUBHOM colManu3auuu 1 GopMUpPOBaHMS IPaXkIaHCKON MO3ULIUU:

— HaBbIKa CAMOCTOSITEJILHOTO PELICHUs aKTyaJIbHbIX MCCIIEA0BATEIbCKUX MIIM MPAKTHUECKUX 3aj]ad, BKIIOYAIOIIEro B ce0sl yMEHUE BUJAETh U
aHAJIM3UPOBATH MTPOOJIEMBI, HY)KJAIOIIMECS B PEIIEHUH, YMEHHUE JIeTaIbHO MPOopadaThiBaTh U PEaIM30BbIBaTh CIOCOOB! pabOThl ¢ HUIMH, YMEHHE I1aHU-
pOBaTh COOCTBEHHYIO PabOTy U CAMOCTOSTENIbHO KOHTPOJIMPOBATH CBOE MPOJIBUKEHUE K JKEIaeMOMY pe3ysbTary;

— HaBBbIKAa TEHEPUPOBAHUS U 0OPMIICHHUS COOCTBEHHBIX MJIEH, 001eUeHHs UX B yAOOHYIO AJIsl pacpocTpaHeHus: popmy;



— HaBbIKa YBAXUTEIBHOTO OTHOLICHHS K UY)KUM B3TJIS1aM U UesiM, 0(OPMIICHHBIM B paboTax IpYTrHX JIIOJCH, IpYTUX aBTOPOB — BIIAJCIbIECB
UHTEJJIEKTYaJIbHON COOCTBEHHOCTH;

— HaBBIKA MTyOJUYHOTO BBICTYIUICHUS Tepes OONbLION ayAuTOpUEH, apryMEHTUPOBAHUS M OTCTAaUBAHUS CBOCH TOUKH 3pEHHs, OTBETOB Ha BO-
MIPOCHI CBEPCTHUKOB U B3POCIIBIX, YOCXKICHHS IPYTUX B CBOCH MPABOTE, IPOJIBUKECHUS CBOUX UICH;

— HaBBIKa pabOTHI CO CHEIMATU3UPOBAHHBIMUA KOMIIBIOTEPHBIMHU MPOTpaMMaMH, JIA00PaTOPHBIM 000PyIOBaHUEM, TEXHUYECKUMHU YCTPOUCTBAMH,
OnOIMOTEeYHBIMH (POHIAMU M MHBIMHU PECypcamMu, ¢ KOTOPBIMH MOKET OBITh CBsI3aHa MPOEKTHO-UCCIIEA0BATENIBCKAS ACATEIbHOCTD IKOJIBHUKA.

Kpowme toro, pabora mKoJpHIKA HaJ IPOEKTOM WM UCCIIEJOBaHUEM OyAeT criocoOCTBOBATH U PAa3BUTHIO €T0 a/IeKBaTHON CAMOOLICHKH.

Bapuanmui peanuzayuu npozpammol u popmuvt npoedenus 3aHAmMuIL.

JlaHHas MporpamMma paccyrTaHa Ha paboTy co MKOJbHUKaMH 5-9 kiaccoB. [legarory BakHee aKIIEHTHPOBATh CBOE BHUMaHHUE HE CTOJBKO Ha
KadecTBe pe3y/bTaTa MPOeKTa MII UCCIIE0BaHUs, CKOJIBKO Ha TOM, YTOOBI yJalTHIiCS ITOTyda 3HAaHHUSI B TOM YUCIIE U Yepe3 BHITOIHEHHE IPAKTHYECKOTO
3aJJaHMs, JIeajl BRIBOJIBI M YMO3AKIIIOUCHUSI HA OCHOBAaHUU CBOETO MCCIIEJIOBAHUS, YUUIICS CPAaBHUBATH €0 PE3yIbTATHI C TEOPETHUECKUM MaTEPHATIOM U
WCCIIEIOBAaHUSIMH IPYTHX MIKOJBHUKOB. TakuM 00pa3oMm, IIKOJIEHUK OCBOUT OCHOBBI IIPOSKTHO-MCCIIEIOBATEIBCKOM eI TETPHOCTH i IPUOOPETET HABBIK
KPUTHYECKOTO OTHOIIICHHS K MaTepHalry.

[Tporpamma pa3duTa Ha MOAYIH, KOTOPBIE MOTYT OBITH HCIOJIB30BAHBI JTHOO0 YaCTUYHO, JTHOO0 MOJTHOCTHI0. Tak Moaynb «Kak )KHUBOTHBIE U pacTe-
HUS IPUCTIOCAOTUBAIOTCS (IBOJIOIIMOHHAS KOJIOTHSI) ITPEIIOoIaraeTcs st M3y4eHus B S Wiu 6 Kiacce B TeueHue 0JHOTo Toja (34 yaca B ro). Moaymu
«OCHOBBI PaCTEHHUEBOACTBA» U «BHOTEXHOIOTHS» paccUUTaHbl Ha 68 YacoB M MOTYT OBITh peaIn30BaHbl B T€UeHUU 2-X JeT (1o 34 yaca B roj) WK B
TedeHuu 1 roga (68 yacos B ron). Bo BTOpoM ciydae BO3MOXKHO MPOXOkaeHHE 000ux Moyiei («OCHOBBI pacTeHHEBOACTBa» B 7 uiu 8 kiacce, «buo-
TEXHOJIOTUM» B 7 Wi § Ki1acce). AHaTOIrMYHO MOAYIH «MOJIEKyIIsspHbIE OCHOBBI (PM3HOJIOTHU U (hapMakoJIOTun» U «MOoJeKyIspHble OCHOBBI CEJICKIMIDY
paccuyuTaHbl Ha 68 YaCOB M MOT'YT OBITh PeaIM30BaHbI B T€UEHUH 2- X JIeT (1o 34 yaca B roj) uiu B TeueHuu 1 roaa (68 yacos B roa). Bo BTopom cirydae
BO3MOJKHO ITPOXO0KJIEHHE 000UX MoAayiel («MoJeKyIspHbIe OCHOBBI CeJeKIMU» B 8 Kiacce, «MoJeKysipHble OCHOBBI (PU3HOJIOTHUU U (PapMaKOJIOTUN
B 9 kiacce).

MoOXHO peKOMEHI0BaTh UCIOJB30BaTh MOAYN «Kak *KHBOTHBIE U pacTeHUs MpucrnocadiauBaroTcs», «OCHOBBI pacTeHHEBOACTBa», «MoJeky-
JISIpHBIE OCHOBBI CEJIEKIIMU» B KaUeCTBE HENPEPHIBHOIO 00pa3oBaTenbHOro nukia (5-9 kimace no 1 yacy B HeJiesnto) AJ1s KJIaccoB arpoOMOTEXHOJIOrnye-
CKOM HampaBiieHHOCTU. Moaynu «Kak KMBOTHbBIE U pacTeHMsl NpHUcrocadiuBatoTcsy, «buotexHomorun» U «MoJleKyIsspHble OCHOBBI (PM3UOJIOTHU U
(apMakoJIOruu» B Ka4eCTBE HEMPEPhIBHOTO 00pa3oBaTenpHoro nukia (5-9 kiacc mo 1 yacy B HeZeNI0) JUisl KIACCOB OMOTEXHOJIOTHYECKOTO HITH MEJTH-
LIMHCKOI0 HampasieHui. B3anmocBs3s ¢ nporpammoit Bocnuranus. [Iporpamma Kypca BHEYpOUHOU JeATENbHOCTH pa3paboTaHa ¢ y4eTOM PEeKOMeHa-
Uil pUMEpHOI MporpaMMbl BOCIIMTAHMSI, YUUTBIBAET MICUXOJIOT0-TeJarorndeckue 0COOEHHOCTH JaHHBIX BO3PACTHBIX KaTeropuil. ITO MO3BOJISIET HA
IIPAKTUKE COCTUHUTH O0YYaIOUIYI0 U BOCIUTATEIbHYIO JIESTEIbHOCTh Melarora, OpUeHTHUPOBATh €€ HE TOJIbKO Ha MHTEJUIEKTyalbHOE, HO U Ha HpPaB-
CTBEHHOE, COLMAILHOE Pa3BUTHE peOEHKA. DTO NPOSIBIISIETCS:

— B [IPUOPUTETE JTMUYHOCTHBIX PE3YJIbTATOB PeAIU3alUU IPOrPaMMbl BHEYPOUHOM JESITEIbHOCTH, HALLIEIIUX CBOE OTPAKEHUE U KOHKPETU3ALIUIO
B IIPUMEPHOH MPOrpaMMe BOCIIUTaHUSA; — B BO3MOXKHOCTH KOMIUIEKTOBaHMS Pa3HOBO3PACTHBIX I'PYIIII JUIsl OpraHu3aliy Ipo(pOpUEHTALMOHHOM AesTelNb-
HOCTH ILIKOJIbHUKOB, BOCIIUTATENIbHOE 3HAaU€HUE KOTOPBIX OTMEYAETCs B IPUMEPHON MporpaMMe BOCIIMTAHUS;

— B MHTEPAKTUBHBIX (hopMax 3aHATUHN JUIs IKOJIbHUKOB, 00ECIIeUMBAIOIINX OOJIBIIYIO0 UX BOBJIEUYEHHOCTh B COBMECTHYIO C [I€aroroM U APYrUMHU
J€TbMU JIeSITEIbHOCTh M BOBMOKHOCTh 00pa30BaHUs HA €€ OCHOBE JIETCKO-B3POCIIbIX OOLIHOCTEH, KII0UeBOE 3HAU€HHE KOTOPBIX /sl BOCIIUTAHHUS MOJI-
YepKUBaAETCs MPUMEPHOI MPOrpaMMOi BOCITUTAHUSI.



OcobeHnoctu pabOThI yUUTEN 110 IporpaMMe. 3a/1aua yIuTels COCTOUT B TOM, YTOOBI CONTPOBOXKAATH MPOLECcC NPO(HECCHOHAIBHOM O PUEHTAIN
HIKOJIHHUKA, PACKpPhIBasi MOTEHIIMAN KaXKI0TO Yepe3 BOBJICUEHHE B MHOTOOOPA3HYIO IEATENbHOCTh, OPraHU30BaHHYIO B pa3HbIX ¢opmax. Ilpu sTom pe-
3yJITATOM pabOTHl YUUTEIS B TIEPBYIO OUEPEb SBIISCTCS TMYHOCTHOE Pa3BUTHE ydyalerocs. JIMUHOCTHBIX Pe3yNbTaTOB YYUTEIh MOXKET JOCTHYb, YBIIC-
Kasi yueHHKa COBMECTHON M MHTEPECHOM UM 000HMM IS TebHOCTHIO, YCTAHABIMBAS BO BpEMsI 3aHATUN JOOPOIKENATENbHYIO, MOIACPKUBAOLIYIO aTMO-
cdepy, HachIILas 3aHATHS LIEHHOCTHBIM CO/ICPKaHHEM.

[IpuMepHas cxema IpOBENCHUS 3aHATUN 110 IIPOrPaMMe:

1. OOBsCHEHHE TEOPETUIECKOTO MaTepraa Mo TeMe.

2. [loaroroBka K 3KCIIEpUMEHTAILHOMY 3aHSATHIO, 0OCYKJEHHE 00BEKTOB JUIsl IPAKTUYECKOIO 3aHSTHUS.

3. IIpoBeeHne MPAKTUYECKOTO 3aHATHS — OCHOBHAS 3a/1a4a OCBOEHUE METOJI0JI0I MU JAHHOIO YKCIIEPUMEHTA.

4. Ilo OKOHYaHUH MPENTIOKUTH JETSIM, KOTOPbIE 3aMHTEPECOBAINCH JAHHBIM 3KCIIEPUMEHTOM, Pa3BUTh €0 B MCCIIEAOBATEILCKUM MPOeKT. Jliis
3TOT0 HEOOXOIMMO 00CYAUTH OOBEKTHI, KOTOPbIE YIEHUK OY/IET UCCIIEI0BATh, COCTABUTH IJIaH SKCIIEPUMEHTA.

5. IloMo4b yUEHHKY NPOAHAIU3UPOBATh PE3YIbTAThI IKCIIEpUMEHTa. OLEHUTh pe3yabTaThl IPOEKTHO-UCCIIEI0BATENbCKON AEATEIbHOCTH IKOIb-
HUKOB MOKHO B IPOIIECCE 3aIUTHl UMU CBOUX pabOT B paMKax IIKOJIbHOM Hay4yHO-IIPaKTHUYECKON KOH(PEPEHIUH.

COJIEP’KAHUE KYPCA BHEYPOYHOM JESTEJIBHOCTH
Mooynb «Kak scusommuvle u pacmenus npucnocadnusaomcsay (36010 UUOHHAA IKo102us) 5-6 Knaccot (34 uaca)
1. Mbpbl ucciaeayem KuBbie 00beKTHI (6 4acoB)

CBoiicTBa M CTpOEHHE KUBBIX OPraHU3MOB (CTpOoeHHE KIIeTKH). Bua, ocobb — opranu3M kak enuHas cucreMa. AnanTtanuu (IpUcrnocoOIeHus).
[TonsiTe romeocTasza xuBoro opranusmMa. CrocoObl ero noAAep KaHusl.

[Tonsarue BapuatuBHOCTH NpU3HaKa. MccnenoBarensckue paboTsl «Bee nmu (cuHuIbl, 6enku, 6epessl U T.11.) oquHaKoBbIe? DOTOKBECTY.

Orpanuuenust MOp(hoJIOTUYECKUX U PU3NOJOTHYecKUX aganTanuidl. [Touemy opranu3mbl He CTAaHOBSITCS OECKOHEYHO OOJIBLIIUMH, MaJICHbKUMH,
BceaqHbIM. [IpakTiueckas pabota «CocTaBisieM KHUTY pEKOPIOB PACTEHUH U )KUBOTHBIX HAIIIETO KPash».

2. BausiHMe okpy:karomieil cpeabl Ha )KUBble opranu3mbl (12 yacos)

daxTopsl OKpyXarolieil cpeapl (abnoTuyeckue, buoTuueckue, antTponoreHusie). [lpumeps! abnotnuecknx (HakTopoB, OKa3bIBAIOIINX OCHOBHOE
BIIUSIHUE HA XKU3HEACSITEIbHOCTD KHUBBIX OPraHU3MOB: TeMIIepaTypa, CBET, BiIakHOCTh. [IpakTrueckoe 3ansitue «L{BeT u Terino» (KyOuku abaa B3Be-
CHUTb, IOJIOKUTH B yatiku [leTpu Ha pa3HonBeTHYI0 Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObIcTpee pacTasii). [Ipaktudeckoe 3ausitue «4to
pacTtBopsieTcs B BoJe» (dkcnepuMenT «Kuakuit nomy»). [Ipaktuyeckoe 3ansatue «uddysus Bemects B Boje (pacTBOPHI)», «JIBukeHHE pacTBOPOB
o uBeTky». [Ipaktudeckoe 3anarue «Jlex nmnasaer B Boje (aiicOepru, 3amMmep3anue Bo1oeMoB)». [IpakTudeckoe 3ansarue «Jleq npu 3amep3anun pac-
mupsercs» (pa3pylieHue kamHs (mouBooOpa3oBaHKe), 3aMep3aHue KIETOK).

OcHOBHBIE 3aKOHOMEPHOCTH IPUCIIOCOOICHUS KUBBIX OPraHu3MOB K abuoTtnueckuM daktopam. [IpucrnocoOnennst K OCHOBHBIM aOMOTHYECKUM
(dakTopamM: TeMIieparypa, BIaKHOCTb U cBeT. [Ipaktuueckoe 3anarue «lllyba» (kyOuku jbaa 3aBepHYTH B Pa3HbIN MaTepual, B3BecHuTh). [IpakTuue-
ckoe 3ansaTue «[IurMeHTh (MOXKHO pa3/IeluTh Ha BATMaHe KpacuTenu u3 guiomactepony. [Ipaktuyeckoe 3anarue «Kak >KMBOTHBIE TJ1aBalOT B BOJIE»
(OkcnepumenT ¢ numnetkoi). McciaenoBarenbckue paboTel «BnusHue cBeta (Teria, BIaKHOCTH, COCTaBa MOYBBI) HA PACTEHUSI B €CTECTBEHHBIX HIIN
MCKYCCTBEHHBIX YCIIOBUAX» (Ha TOCTYITHOM MaTepHare).

3. B3aumojeiicTBuUs KUBBIX OPraHu3MoB (4 yaca)



buotnueckue (akropbl. 3aKOHOMEPHOCTH Pa3BUTHS MEXBHUAOBBIX B3aUMOOTHOIICHUNA. KO3BOIONMS (XMIHUK-)KEPTBA; Mapa3uT-XO3SHH)
DBodroius cTpateruii foosiBanus nunm. CoruanbHOCTh. Bunbi-BeeneHiisl. [lepeuens pacrenuiiBpenureneii. Mccnenoparensckas padora «Habmro-
JICHUS 32 B3AaUMOOTHOILICHHUSIMHU )KMBOTHBIX MPHU T0OOBIBAHWUY MUIIH (KOPMYILIKHU ISl ITHLI, JUIS TOPOACKHUX UITH CENIbCKUX )KMBOTHBIX). BeG-kamephi».
HccnenoBatensckas pabota «PacrnpocTpaneHie BUAOBCUHAHTPOIIOB B HAIlIEH MECTHOCTH.

4, Yes10BeK B KU3HU PACTEeHHMI U ;KMBOTHBIX? (6 4acoB)

AnTponorenHnsie (akropsl. [IpaBaa u, 4To NEPBOOBITHBIE JTHOAM KUJIU B TaPMOHUU C Tpupoaoi. OloMalllHUBaH e U IPUPYYEHHUE KUBOTHBIX
U pacTeHM. 3aueM criacaTh BBIMUPAIOLIUE BUJIbL, KaK 3TO Jenarh. KynbTypHble pacTeHus U ux aukue npenku. [louemy BaxHO uX coxpaHsTh. Pas-
HOOOpa3ue KyJIbTYPHBIX PACTCHHI U UX 3HAUYCHHE B JKM3HU 4enoBeka. KpacHas kHura Bameit repputopun. Oco60 oxpaHsieMble TEPPUTOPHUH, 3aI10-
Beaauku Poccun u mupa. [lpaktiuaeckas padorta «PazHooOpas3ue KyIbTypHBIX PACTECHH B BallleM peruoHe». MccnenoBarenbckas padora «BiausHue
aHTPONOTeHHBIX (PAaKTOPOB HA Pa3BUTHE PACTEHUH B rOpoJe/HACEICHHOM IyHKTE». DKCKypcus/mpakTuueckas padora «OOIIT B Bamem pernone —
YHUKaJIbHbIE OOBEKTHI IPUPOABIY.
5. Dkojgoruyeckue Humu (6 yacon)

buocdepa — onHa n3 BaxkHelmux odosouek 3eMian. YTo Takoe «3IKOJIOTMYECKUEe HULINY) U Kak OHU (popmupyrotcs? @opMupoBaHre 3HaHUM
o 61opa3zHO0Opa3HIo )KU3HEHHBIX (OPM, OBEIEHYECKUX MPHUCIIOCOOTIEHNH, MOAU(PUKAIIMOHHAs U3MEHUNBOCTH (Ha 6a30BoM ypoBHE). Pacturens-
Hble cOoO0IIecTBAa U UX TUIIBL. Pa3BUTHE U CMEHBI pacTUTENbHBIX coobecTB. Mccnenoparenbckue paboThl « DKOIOTMUECKUE HUILIA BOKPYT TEOS —
onucanue (GakTOpoB OKpyKarolel cpensh». Mcecnenoparenbckue padoTsl «PeHoNorndeckie HaOmIoAeHUD.

Moayib «OCHOBBI pacTeHHeBOACTBA» 7-8 Ki1accenl (68 yacos)
1. BBenenue B pacTteHneBOACTBO (2 yaca)

UTo-Takoe pacTEHHEBOJICTBO: OCHOBHBIE (DAKTOPHI BRIpANITMBAHMS pacTeHUU. VicTopHst pa3BUTHA arpOXUMHUYECKUX 3HaHui (padoTel M.B. Jlo-
MoHOCOBa, 0. JIubuxa, byccenro, B.B. Jloky4aeBa, K.A. TumupsizeBa, I[1.A. Kocteruesa, /I.H. [IpsaumankoBa u ap.). [Ipakruueckas pabora «bouka
JIubuxay.

2. ArpoTrexHu4YecKHil IKcnepumMeHT (6 yacoB)

[IpaBuiia MOCTAaHOBKHM arpodsKCIiepuMeHTOB. [locTaHOBKA AKCIIEPUMEHTOB € PACTCHUSAMHU. BBIOOP TE€MBbI, COCTaBIIEHNWE THITOTE3bI, IS U 3a/1a4
SKCIIEPUMEHTA IO BBIPALIMBAHUIO PACTEHUM B KOHTpOJIMpyeMol cpenie. KoHTpoJii, MOBTOPHOCTH, TPOBEICHHUE dKciepuMenTa. [inanupoBanue skc-
nepuMenTa. OLIeHKa pe3yJbTaToB dKcepuMeHTa. MccnenoBarenbckas padoTa «DaKkTophl, BIUSAIONIME HA TIPOpacTaHUE CEMSH (POCT MPOPOCTKOB)».
OcBOEHHE TEXHOJIOTHH KPYIJIOTOJIUYHOTO BBIPAIMBAHUS CANATOB M MUKPO3EJICHH B KOHTPOJIUPYEMBIX HCKYCCTBEHHBIX yCIIOBHSAX. COOp yCTaHOBKHU
JUISl BBIPAILIMBAHUS PACTEHUNM B KOHTPOJIMPYEMBIX YCIOBHSIX.

3. Posib XuMMYeCKHMX 3J1eMEHTOB B NUTAHUU pacTeHuid (20 yacoB)

Bopa. PactBop. BeiTsikka. AHHOHBI, KaTHOHBI, 3JIEKTPONPOBOIHOCTh U pH pacTBopa. Poib XMMHUUYECKUX 3JIEMEHTOB B NMUTAHUU PACTECHHIA.
[Tomyuenue nuTaTeNnbHBIX BellecTB pacTeHusiMU. [IpakTudeckas pabota «CxeMbl TUTATENBHBIX PACTBOPOB. PacueT 103 ynoOpeHui s MUTaTeIbHbIX
pacTBOPOBY.

Y no0peHus: oprannueckrue, MUHEpalIbHbIE, MUKpoOUoornyeckue. TUmsl muTaHus pacTeHuil. Bo3aymHoe u MuHepaibHoe (KOpHEBOE) MUTa-
HUe pacTeHui. TpaHCHIOPT MUTATEIHHBIX BEIIECTB PACTEHMIA: BOCXOAIIMM U HUCXOIAIIMKA TOK. BaxHeimue kamuitablie, GocPopHBIE U a30THBIE
ynobpenusi, ux coiictBa. [Ipocteie u crnoxknbie ynoOpenus. [Ipaktudeckas padota «IIpaBuna cMmemuBanus ynoopenuit» [Ipaktuyeckas padota
«IIuTaHnue pacTeHUit: TEXHOIOT Ul TPUTOTOBJICHUS TUTATENbHBIX PACTBOPOB JJIS PA3HBIX KYJIbTYP».



Poct u pa3BuTHE pacTeHHii: 3Tanbl OHTOTeHe3a, (PaKTOPbI, BIUSIOMINE HA POCT PACTEHUIl: CBET, TYCTOTA MOCAI0K, MUTaHue, cyocrpar. [Ipak-
THYecKas pabota « MOHUTOPUHT MUHEPATBHOTO MTUTAHUS PACTCHUI.

OcoOeHHOCTH MUTAHUSI PACTCHUN a30TOM. A30T M €T0 3HaYCHHE B KU3HH pacTeHuil. DopMbl a30Ta U UX MpeBpalleHue B moyse. MicrouHnku
docdopa st pacrenus. 3HaueHue GochopcoaepKanmx COSAMHCHUN B KIeTKe. Pollb MakpoIprudeckux coequHeHuit hochopa B JHEPTeTUUECKOM
oOmene. Biusinue kanus Ha GU3UYECKUE CBOKWCTBA MPOTOIIa3Mbl, HA (DEPMEHTHI YrIIeBOAOPOJAHOTO 0OMEHa, cuHTe3 OenkoB U jap. Ponp kanus B
noiiep>kaHui MOHHOTO OajlaHca B TKaHSX, B MPOIECCaX CaMOPEryIsiiuu. PerynsatopHas u cTpyKTypooOpa3oBaTeinbHas poJib KaJbIHsl. YdacTue B
00pa30BaHUM KIETOYHON CTEHKH, TTOACPKAHUN CTPYKTYPhI MEMOpPaH U PETYISIINS UX TPOHUIIAEMOCTH. 3HAaUeHUE MarHus B MeTab0IM3Me paCTCHUM.
Marnwuii B coctaBe Xxj0poduiia, CXoACTBO XI0PpOPHILIa U TEMOTIO0NHA KaK CBUIETENILCTBO €JMHCTBA OpraHndeckoro Mupa. Cepa U ero OCHO BHBIE
COEJIMHEHUS, UX POJIb B CTPYKTYPHOM OpPTraHU3alluU KJIETKH, yYaCTHE B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuusax. MukpoanemenTsl. [Ipencras-
JIEHUS. O POJIM MUKPO3JIEMEHTOB B MeTabosin3Me pacTeHuil. OCOOEHHOCTH MOCTYIUIEHUSI MUKPO3JIEMEHTOB B pacTeHHsl. CHHEPIU3M U aHTaroHU3M
AJIEMEHTOB NMUTaHUS pacTeHUil. PacTuTenpHas 1MarHoCTUKa U METOJIbl MACHTU(PUKAIIMN HEeA0CTaTKa/M30bITKa JieMeHTOB nuTaHus. [IpakTuueckas
pabota «PacturenpHas nuarHoctukay. Mccnenoparensckas padora «OneHKa COCTOSHUS KOMHATHBIX pacTEeHUH, pacTeHUI Ha IIKOJIBbHON TEppUTO-
pHUH, yCTaHOBKA MPUYMH NaTOJIOTMYECKUX COCTOSIHMN (Tipu Hannuum)». MccnenoBarenbekas padota «OneHKa BIMSHUS pa3iIMuHBIX 3JEMEHTOB Ha
COCTOSIHME pacTEeHUM (COCTABJICHUE PA3IUYHBIX TTOJIKOPMOK )».

4. Peryasitopbl pocta pacreHuid. 3ammura pacrenuii (4 yaca)

[TonsiTre o perynsropax pocrta pacteHUil. CTUMYISTOPBI pocTa — GUTOTOPMOHBI (ayKCHHBI, THO0EpeINHbBI, ITUTOKUHUHBI). UTHrHOUTOPHI po-
cTa pacteHuit: 1. mpupoaHbie (a0CIM30Bast KUCIOTa M HEKOTOPhIE (PEHOJBbHBIE BEIeCTBA (MKyMapoBasi, KOpUYHAasl, CaTUITUIOBAs K-Thl), 2. CHHTETH-
yeckue (MOpGaKkTUHBI, peTapAaHThI, Ae(POJUAHTHI, IECUKAHTHI, TePOUTIN/IBI ). DUTOMOHUTOPHUHT U OIICHKA COCTOSIHUS pacTeHnil. COBpeMEHHBIE CITO-
co0b1 MoHUTOpUHTA. [IpakTrueckas padbota «DUTOMOHUTOPUHT U OIICHKA COCTOsTHUS pacTeHui. CoBpeMeHHbIe cCriocoObl MOHUTOpUHTa». Mccneno-
BaresbcKkas pabota «BnusHue rerepoaykcuHa Ha mpopacTtaHue (pPOCT Ha pa3HbIX CTaAUSX, B Pa3HBIX YCIOBHSX) Pa3IMYHBIX pacTeHUi». 3amuTa
pacTeHuii oT BpeauTeneii: ocHOBbI Onomerona. [Ipaktuueckas padota «HcekTapuu: mpaBuiia U yCIOBUSI Pa3BEeICHUS MOJIE3HBIX HACEKOMBIX).

5. Boanasi, necuaHasi 4 NO4YBeHHAsi KYJbTYPbl, HX IPMMeHEHNE B BLIPAIIMBAHUM pacTeHuil. @Pu3unosiorus pacrenni (8 4acos)

Bonnas, necuanas v nmouBeHHas KyJlIbTYphl, MX MPUMEHEHHE B BhIpallMBaHUM pacTeHuil. [IpoBeaeHne Boabl B KOpHE U cTeONe pacTeHUH.
[IpakTnueckas padota «KopHeBoe naBineHuey. BoaHblil pexuM pacTeHUN: CTPOCHUE YCThUIL: (aKTOPbI, BIUSIONINE Ha UX PACKPBITHE U 3aKPBITHE.
3HaueHue MeXaHU3Ma pPerysiuu ucnapeHus Biaru pacrenueM. [lpakruueckas padota «IIpuroroBienue npenapara yCTbHUI METOAOM cienkay. Mc-
cienoBaTenbckue paboThl: «BiusHue yciaoBuil coepkaHusi paCTeHUM Ha KOJIMYECTBO YCTHUIIY.

DoTOCHHTE3 — YHUKAJIbHBIH Mpoliecc pacTeHuid. TemHoBas u cBeToBas (asbl (hoTocuHTE3a. 3HaUeHHEe (OTOCHUHTE3A JIJIsl )KUBBIX OPTaHU3MOB.
[IpakTnueckas pabota « DyHKIMOHANbHAS JUArTHOCTHKA PACTEHUN IO aKTUBHOCTH XJIopoIrutacToBy HMccnenoBarensckas padota «OnpeaeneHue Xio-
podwmina A u b, oienka poTOCUHTETUYECKOW aKTUBHOCTH PAaCTEHHM U (JaKTOPOB, BIMIONIMX HA HEE.

daxTophl pocTa pacTeHuil: Bo3ayx u aspanus. [logzeMHoe qpIxaHHe PacTeHUIA: COCTaB MOYBEHHOTO BO3AyXa, ra3o00MeH. ['a3000MeH mpu
OecriouBeHHOM BbIpanuBanun. [Ipaktudeckas padora «Aspauus, CO2 u O2. [pixanue pactenuid». [Ipaktudeckas pabora «/[pixaHue pacTeHwHii:
OIICHKa MHTEHCUBHOCTH JbIXaHUs pacTeHMi U miuozoBy. MccienoBaTenbeckue padoThl: «BnusHue crnocoba BwIpaliMBaHus (COCTaBa MUTATEIBHOM
CMECH, CXeMbl BHECEHUS) Ha POCT U PAa3BUTHS Pa3INYHBIX PACTCHUI».

6. KyabTypHbie pacrenns. CoBpeMeHHbIE acleKThI ceseknnu (20 4yacoB)



Kak yenoBek cran ncrnonb3oBarh pactreHusa? CBs3b pa3BUTHSI LIUBUIIM3ALMH YEIOBEKA U OJJOMallHUBaHus pacteHuil. Jlomectukanus. Juckyc-
cus «JlomecTtukanusi, Bce JM PaCTEHMsI U KUBOTHBIE, KOTOPBIE XKUBYT PSAOM C YEJIOBEKOM MM OJIOMAIIHMUBAIOTCS? MOKHO JIM CUMTATh TapakaHa
0/IOMAIITHEHHBIM KMBOTHBIM ?»

HacnencTBeHHOCTh M KI3MEHYUBOCTD — OCHOBHBIC CBOWMCTBA JKUBBIX OpraHu3MoB. M3meHunBoCTh. Buisl uaMen4unBocTh. [Ipaktnyeckas pabora
«MoudpuKaMoHHast K3MEHYHBOCTH (JIUCThSI, UTOJIKH C OJJHOTO JIEPEBA).

I'en — maTepuanbHbI HOCUTENb HACIEICTBEHHOCTU U M3MEHYMBOCTU. HykiienHOBBIE KUCIIOTHI. JIokanu3alus reHeTH4ecKoro MaTepuania B
kietke. [enenue xnerok. Pernmukanus JJHK. OcHoBHas norma mosexynsipHoi Ouosioruu. Tpanckpunuus. Tpancnsuus. Myranuu. [Tpaktuueckast
pabota «I'eH — HHCTpYKIHS 110 cOOpKe KJIeTKH (Ha Omcepe Win KOHCTPYKTope)». [Ipaktndeckas padbora «Myranus Ha OyTepOpoae (1000 00beKT
W3 TpeabLayiieil paboTel, re U3MEHEHNE WHCTPYKIIMU MPUBEIET K M3MEHEHHUIO BHEIIHETO BUJA 00BEKTa)». D(PPEeKT OyTHIIIOUHOTO TOPJIBIIIKA U
reHeTuyeckoe pazHooOpasue. Uto takoe reHOaHK? 3aueM COXpaHSATh F€HEeTHYECKHUEe pecypchl pacTeHUui? OCHOBHBIE CTIOCOOBI COXpaHEHUS! TeHETH-
YEeCKUX PECYpPCOB pacTeHHH (ex situ U in situ).

3nauenue padot H.M. BaBunoa. 3akoH roMosiorndeckux psoB. LleHTpsl npoucxoxaeHust KyibTypHbIX pactenuit H.M. Basuiosa u I[1.M.
XKyxosckoro. [TpakTrueckas padora no rpynnam «OTKya Ha HalllUX CTOJaX PpyKThl/0BOIIN/31aKm». OCHOBHBIE METOABI celeKuu. [ nOpunuzanus.
®opmbl 0TO0pa. OCHOBHBIE HAPABIEHUS CENEKLUU: YIyUIlIEeHUE YPOKaHOCTH, YCTOWYMBOCTH K OMOTHYECKUM U abnotnueckuM (akropam. [Ipax-
THyeckas padoTa «BeipaniuBaem ropox. Kak nmpoBecTu ckpemuBanue y ropoxa». EcTb i1 xu3Hb B mpoOupke? bHOTeXHOIOTHS KYIbTYPHBIX pacTe-
Huii. MccnenoBarenbckas pabota «BeipanuBanne pacTeHuil B poOupKe» (MOKHO BOCTIONB30BAThCS pe3ybTaTaMU MPEIbLIYIINX IKCIIEPUMEHTOB
10 COCTABJICHUIO MUTATEIILHBIX PACTBOPOB sl pacTeHui). Kak uenoBek MoxeT MoaudunupoBats pacteHus? ['enetndyeckoe pegaktupoanue. Co-
BpEMEHHBIE MOJAX0bl U JOCTHUKEHUSI T€HETUUECKOTO pelakTupoBaHus pacteHuil. [IpakTuueckas paboTta «['€eHOMHBIE HOKHHULBI (MOJETMPOBAHUE
paboTsl cuctembr CRISP-Cas).

7. PacrureabHasi npoaykuusi. (8 yacoB)

Hanzemnsie n moazemubie opradsl pactenuid. [loder u Bumon3MeHeHHbId oder pacteHuil. CriocoObl pa3MHOkeHUs pacTeHui. [loHsTHe 0
KayecTBe MPOAYKTOB NMUTaHUs. [IpoGieMbl KOHKYpEHIIMH OTEUYEeCTBEHHBIX MPOAYKTOB MUTAHUS C UMIOPTHBIMU. JIOTHCTHUKA AOCTAaBKH U CPEICTBA
coXpaHeHHs NMPOAYKTOB nuTaHus. [Ipaktudeckas padbora «IIpenensno gomyctumbie koHeHTpauu (I1JIK) 1 meTombr KoHTpOsst 6€30acCHOCTH pac-
TUTEJIbHBIX IPOJAYKTOB MUTAHUS.

Mukpo3seneHb: IoJe3HOCTh U TexHoJorus. MccnenoBarenbekas padota «OreHKa KauecTBa BhIPAIlEHHON MUKpo3eneHu» (o cBosi, 1100 U3
Mara3uHa). XuMudeckuii aHanus npoaykuuud. OcHoBbl criektpodoromerpun. [loteHunomerpus. Xpomatorpadus. Ilpaktuueckas padora «MeToibl
OIICHKH KaueCTBa PaCTUTENILHOM MPOIYKIIMH: XpaHEHUE U COXPAHHOCTh MUTATENBHBIX BEIIECTBY (110 JOCTYMTHOMY 000pyaoBaHuio). MccienoBarenbekas
pabota «Onpenenenue BuramMmuaa C MeToIoM 00paTHOTO TUTPOBAHUSA B IUIOJAX HA PA3HOM CpPOKe (CIIOco0e) XpaHEHUsD.

Moayab «buorexnonorus» 7-8 kiaaccel (68 yacon)
1. BuorexHosorus (4 yaca)
[TonsiTe OMOTEXHONIOTUU. 3aUueM YelIOBEKY OMOTEXHOJIOTHH, B YeM UX IMIPEUMYIIECTBO MEepPe] XUMUYECKUM CHHTe30M. OCHOBHBIE OMOOOBEKTHI
OMOTEXHOJIOTHH: TIPOMBIIUICHHBIE MUKPOOPTraHU3MBbI, KJIETKH U TKaHU PAacTEHUM, )KUBOTHBIX W 4eloBeka, Onokatanuszatopsl. [IpakTudeckas paborta
«[Ipumepsl mpuMeHeHHUs OMOIOTUUECKUX 0OBEKTOB B TBOEH ku3HI». ChIpbe 17151 OMOCHHTE3a U OIIEHKA ero OMOJI0ru4eckoi 1eHHocTi. OCHOBHBIE UC-



TOYHHKH Yriepoja, a3ora, ocdopa, MUKpodieMeHTOB. MccaenoBaHnne HOBBIX HCTOYHHMKOB CBHIPhS (BKJIIOUYAsi BOMPOCHI €r0 MPEaBApUTEIbHOM 00pa-
00TKH), pa3paboTKa HOBBIX MUTATEIBHBIX CPE, B TOM YHCJIE BKIIOYAIOIINX OMOCTUMYIISITOPBI U IPYTHE 3JIEMEHTHI YIPABJICHUS M ONITUMHU3AIMH TIPOLIeC-
cOB OMOCHHTE3a. MeTOo 1l ONITUMH3AIMY TUTATEIBHBIX CPEl.

2. Muxkpoobuosorus (12 yacos)

[TonoxeHne MPOKaprOTOB B cCUCTEME oprannyeckoro mupa. Ctpoenue 6akrepuaibHOi kietku. Knaccupukanus 6akrepuit. Mopdomnorus Oak-
tepuid. [IpocTeie U cI0XKHBIE METOIBI OKpaIIuBaHus OakTepuii. Du3noorus OakTepuil: MUTaHUe, AbIXaHHEe, POCT U Pa3MHOKEHHE. 3HAKOMCTBO C JIOMe-
HOM ApxeH (IKCTpeMo(HUIBLHOCTh, 0COOEHHOCTH CTpOCHHS KIeTKH). JlabopaTopHas paborta «DukcupoBaHHBIC Mpenapathl OakTepuil. OnpenencHue
(OpMBI IPEIOKEHHBIX KYJIBTYp MHUKPOOPraHM3MOB, HCIOJB3Ysl MPOCTOM MeToa okpackm» JlabopatopHas padorta «OrmpeneneHne THIIA KIETOYHON
CTEHKH METOJIOM OKpaluBaHus 1o ['pamy» (pu HaJIM4uu peakTUBOB).

MoJiouHOKHCI0€ U CIUPTOBOE OpokeHue. PotoTpodHbie U XeMOTpodHbIe OakTepun. Kunetnueckoe onucanue npoiecca pocta MUKpOOpPraHus-
MOB. DKCIOHEHIIMaJIbHasi MOJieTb pocTa. Kunernka rudenn MukpoopranusmoB. Jlaboparophast pabota «IIpuroroBnenre npuKU3HEHHBIX MIpenapaToB
MOJIOYHOKHUCIIBIX OaKTEPHiD».

[TaTorennsie 6akTepun. YyMHas nanodka 1 YepHasi CMEPTh, OOTYIU3M, CTOJOHSK, TyOepKyine3. Mctopust 60pb0bI ¢ GakTepruaabHbIMU UHEKIIN-
ssmu. JlabopaTtopHast padota «IloceB cmbiBa ¢ pyk Ha vamku [lerpuy. JlaboparopHas pabota «Briaenenue 4ucToil KyabTypbl OakTepuii. MeTo pas3Be-
nenuit. Meton ucromatoniero mrpuxay. JlabopatopHas padora «Mopdosoruueckas XxapakTepUCTUKA BbIJIEIEHHOM YMCTOM KYIbTYpPbl: XapaKTepUCTHUKA
KOJIOHUH, popMa OaKTepuil, TUIT KJIETOYHOU CTEHKI.

Boiina GeckoHeuHOCTH: aHTHOMOTUKHM NPOTUB OakTepuil. MexaHu3Mbl IeHCTBUN aHTUOMOTUKOB. MeXKIIeTOUHass KOMMYHHUKaIUs OaKTepHil.
UyscTBO KBopyMa. JlabopaTopHas pabora «CpaBHEHHE pOCTa MUKPOOPTaHU3MOB Ha yalike 0e3 U ¢ 100aBiieHus aHTUOMOTUKOB» MccnenoBaTenbekas
paboTa «Ilouck MUKpOOPraHU3MOB 00JIaAAIOUINX AHTATOHUCTHYECKON aKTUBHOCTBIOY.

ITpumenenue Oaktepuil yenosekoM. Kunetndeckoe onucanue OMOCHHTE3a MPOAYKTOB MUKPOOPraHu3MaMu. bakrepun, KOTOpble MOTYT pasia-
rateb mactuk. MccnenoBarenbckas pabota «BelieneHne MOJIOUHOKHCIBIX OaKTEpHid, UCCIEJOBAHUE X AaKTUBHOCTH». MUKPOOpPraHu3Msl B arpoOHoTeX-
HoJioruu. IcKycCTBEHHBIC acCOIMAITMU PAaCTEHUH ¢ MUKpoopranusMamiu. MccienoBaTenbckas padoTa «Brinenenne 6akTepuii MOJIE3HBIX VIS pACTEHUI.

3. JyKapuoTH4YeCKHe OPraHU3Mbl B OMOTEXHOJIOTHH (TJIeCHEBbIe TPUOBI, APOXKAKH, BOAOpocau) (12 yacoB)

I1necHeBbie TprOBI TPOAYLIEHTHI OMOIOTMYECKH aKTUBHBIX BemiecTB. OO0Ias XapakTepuCcTHKa Apoxokell caxapoMuueToB. Victopus ucnonb3oBa-
HUS JAPOAOKEH B TPAaJULIMOHHON OMOTEXHOJIOTMH. TeXHOJIOTMM BHHOJENHSA U XJIeOONeueHMsl, CHelMaIu3UpOBaHHbIE pachl Apoxoked. Merabosnsm
npoxokei. Peakius cimproBoro 6poskenusi. Jlaboparopuas padora «Iloacuer kineTok aposxokeld B kamepe ['opsieBay. JlabopaTopHas pabora «O6Hapy-
KEHHE MPOTYKTOB CIIUPTOBOIO OpOXKEHUs: TUIOBOIO CIIUPTA U YIIIEKUCIIOro ra3ay. [losryueHre BTOpUUHBIX METa0OJUTOB B Jposxkax. Jpoxoku Kak
IPOIYLIEHThl OMOTOIJIMB.

[Tomy4yeHue neneBbIX 0eIKOB B poxkrkax. OCOOEHHOCTH BEr€TaTUBHOIO U MOJIOBOTO PA3MHOXKEHUS Y JPOXIKEH, 3HaUeHUEe U3yUeHUsI MUTO3a U
LIUTOKMHE3a [yl ONTUMHU3ALUU IPOLECCOB KYJIbTUBUPOBAHUS IPOAOKEBBIX IITAMMOB, TIOHUMAHUS NPUYMH ITATOTEHHOCTH JIPOXOKEH U rpuboB, MOUCKA
MullIeHel GyHruuua0B U pa3paboTKU HOBBIX JIEKApCTBEHHBIX MpenaparoB. JlabopaTopHas padora «HabmroeHre pa3sMHOKEHUS JPOKKEBBIX KIETOKY.
IIpaktnyeckas padora «llomydyenue TBopora u kepupa Ha OCHOBE MOJOYHOKUCIBIX OakTepuit». [IpakTuueckas pabora «OCHOBHBIE BU/IbI KBaca M MX
XapaKTepUCTUKA» «J{POKKH M MOJIOUYHOKHCIBIE OaKTepUH, IPUMEHsIeMbIE JUTs MPOU3BOACTBA KBacay. [IpakTudeckas padora «CpaBHUTEIbHBIN aHAIH3
Pa3BUTHS JPOOKEN B a9pOoOHBIX U aHA3POOHBIX yCIoBuUsAX». [IpakTinueckas padoTa «MeTo/bl OLIEHKH CBOUCTB XJIeOoNeKapHBIX Aposxxkeil. OcobeHHOCTH
MIPUMEHEHHsI TPECCOBAHHBIX, CYIIEHBIX M MHCTAHTHBIX Aposxkei». MccnenoBaTenbckas padoTa «BnusHue Gpu3nko-xuMu4eckux (pakTopoB Ha Ka4eCTBO
OMOTEXHOJOIMYEeCKON MpoayKIMHU (KBac, kedup, coip, xjaed u ap.)».



Bonopocnu — nepcneKTUBHBIN OOBEKT AJIsi TPOU3BOICTBA O€IKa M YTIEBOAOB. BHOTEXHOIOTUYECKUE METO bl OUMCTKU TBEPJIBIX, JKUKUX OTXO-

JIOB ¥ ra3000pa3HbIX OTXOJ0B Mpou3BOACTB. CTouHbIC BOABI. CXEMBI OYMCTKUA. BUOQMIBTPEI, a9POTCHKU, METAHTCHKH, OKCUTCHKU. AKTHUBHBIA U U
BXO/JISIIUE B HETO MUKPOOPTraHm3Mbl. VICIoIb30BaHNEe BOJOPOCIIEH B OUMCTKE CTOYHBIX BOJI. MccenoBarenbckas padora « Biusiaue GU3NKO -XUMUYECKUX
¢dakropoB Ha pocT Bogopociu (Chlorella vulgaris)».

4. HacaeacrBenHasi unopmanus (8 yacon)
HacneactBeHHOCTh M M3MEHYMBOCTH — OCHOBHBIE CBOMCTBA KHUBBIX Opranu3MoB. 3meHunBoCTh. Buabl nu3menunBocts. [Ipaktudeckas padora «Moau-
(buKannoOHHAs U3MEHYUBOCTH (JIUCTHSI, UTOJIKU C OJTHOTO JIepeBa)». | eH — MaTepraibHbId HOCUTEh HACICICTBEHHOCTH U M3MEHYHBOCTH. HyKIIeMHOBEBIE
KHUCJIOTHI. JIokanm3aiusi reHeTnyeckoro marepuana B kierke. Jlenenne kiuetok. Permukanus [JTHK. OcHoBHas morma monexysnsapHoi Ouosnoruu. Tpan-
ckpuriusi. Tpancnsamust. Myranuu. [Ipaktudeckas padota «I'eH — HHCTpYKIUS 10 cOOpKe KJIeTKH (Ha Oucepe mim KOHCTpyKTope)». llpakTudaeckas
pabora «Myranus Ha OyTepOpoie (JTr000i 00BEKT U3 MpeabIIyIel paboThl, IJIe K3BMEHEHHE HHCTPYKIIUU TPUBEIET K U3MEHEHHUIO BHEIIIHETO BUIa 00b-
eKTa)».

5. BupycoJiorus. (6 yacon)
[Tonoxxenue BUpPycoB B cucTteMe opranndeckoro Mupa. CTpykTypa U XMMHUYECKU cocTaB BupycoB. Kiaccudukanusi BupycoB. Penpoaykiiis BUPyCOB.
[TpocmoTp mokyMeHTanbHOTO (UIbMa O BUpycax. Bupycel - Bo30yauTenn HHPEKIMOHHBIX OoJie3nei. OHKoBUpYyChl. bakTepuodaru: crpoeHue, cBoi-
cTBa, mpuMmeHeHue. [Ipaktuyeckas pabota. «Meton passenenuit» Ilpaktuueckas padora. «TutpoBanue OGakreprodaroBy. bromornueckne MeTobI
060pBOBI C BUpyCcaMHu.

6. Il'enHasi MHKeHEepHUsT U OMOTEXHOJIOTHH. (8 YacoB)
OcHoBbI reHHOU nHXKeHepun. Bekropa. Criennduaeckue dhepmenTs 6akrepuid. [Ipaktrdeckas padboTta « JHIOHYKII€a3bl peCTPUKIHH (paboTa ¢ HyKJI€o-
TUIHBIMU MOCIIEA0BATEIHHOCTAMU Ha OyMare)». buotexHonoruu npoaykiuu 6eIKoB B OaKTepUabHBIX KYIbTypaxX. JOCTHKEHNS TeHHON UH)KEHEP MU U
onotexuogorun. CRISPR/Cas — cuctema aganTHBHOTO MMMYyHHTETa OakTepuil U apxeil. [Ipaktuueckas pabora «I'ennsie Hoxuuipl - CRISPR/Cas
(monmenupoBanue Ha 6ymare)» ['MO. Meroas monyderus 'MO. Urpa-auckyccust «Berurpaii rpant Ha coznanue [ MOy.

8. BbuoTEeXH0JI0IrUH B JKUBOTHOBOACTRBE (8 4acoB)

JlomecTuKanusi OCHOBHbBIE JOMAIIHUE )KUBOTHBIE; COBPEMEHHBIE SKCIIEPUMEHTAX 0 IOMECTUKAIIMH KUBOTHBIX (JIUCHUIIA, HOPKA U Ap. — SKCIEepHU-
MEHTBI HayyHOU 1Kokl akagemuka bensera). Juckyccus «JloMecTukaius, BCe JIM PacTEHUsI U KUBOTHBIC, KOTOPbHIE KUBYT PSAIAOM C YEJTIOBEKOM UM
0JIOMAIIHKBAIOTCs? MOKHO JIM CUMTATh TapaKkaHa OJIOMAIIHEHHBIM KUBOTHBIM?». COBpEMEHHBIE METO/IbI B dKUBOTHOBOJICTBE: TPAHCILIAHTALIUS SMOpU-
OHOB, XUMEpHBIE KUBOTHBIE, KIIOHHUpoBaHue. [IpakTuyeckas pabora «Meroauka KIOHUPOBaHUS (MoJienupoBaHue Ha Oymare). OCHOBHBIE OOJIE3HU JKU-
BOTHBIX U POJIb MATOT€HHBIX MUKPOOPIaHU3MOB U IMapa3UTOB B PA3BUTHUU 3a00JI€BaHUI JOMAIIHUX )KUBOTHBIX U OCHOBHBIX Mepax 00pbObI ¢ HUMH; POJIb
MOJIE3HBIX MUKPOCUMOHMOHTOB B OpraHuU3Me >KUBOTHBIX. [lonoxkuTenbHoe u moOouHOE (OTpUIIATENIbHOE) BO3ICHCTBUU aHTHOMOTHKOB Ha OPraHu3M B
XOJIe JIEYeHHUS )KUBOTHBIX; LIETH U 3a/1a4H BETEepUHAPUU.

buoTtexnonorust kopmoBbIX npenaparoB. [Ipaktudeckas padota «CocTaBieHue palrioHa MUTaHUs )KUBOTHOTO, PACUY€T PacX0JI0B Ha COIEPIKAHUEY.
UccnenoBatenbckas padora «OrieHKa KauecTBa MOJIOYHON poayKuum». 8. buorexnosnoruu B pacrenueBoactse (10 yacoB) OCHOBHBIE METObI CEJICK-
uuu. ['ubpunuzanusa. @opmbl 0T60pa. OCHOBHBIE HAIIPABIICHUS CEJEKIMH: YITYUIIEHUE YPOKAMHOCTH, YCTOWYMBOCTUA K OMOTUYECKUM U aOHOTHYECKIM
¢dakropam. [IpakTiueckas paborta «BolpamuBaem ropox. Kak mpoBectu ckpemuBaHue y ropoxa». OCHOBHBIE MOAXO/bI CETEKIIMU U OUOTEXHOJIOTU U
KYJIbTYPHBIX pacTeHult, [ mbpuanzaius, oTaaneHHas THOpUAN3aIus, UCKYCCTBEHHBIN 0TOOp, TeTepo3uC, TpaHchopMaIllrs, MyTarenes, FreHeTHIeCcKoe pe-
JTAKTUPOBAHHUE).



Hctopust cenekuuu B Poccun m Mupe, UCTOpUSL Pa3BUTHSL BAXHEUIIMX COPTOB KYJIbTYPHBIX pacTeHHi. Kak uenoBek MoxkeT Moau(UIUpOBaTH
pacrenus? ['enHas HHKEHepHs pacTeHuil: UTo Takoe TeHeTHYeCcKast HHKEeHepHs pacTeHui. TpaHcrennsle pacteHus. Meto el noxydeHusi. O6pazoBanue
omyxoJeil y pactenunid. Arpodakrepuanbnas Tpanchopmanus: Ti-mmazmuast. ['enst T-ITHK. MonekynspHo-TeHeTHUYECKHE MEXaHU3MBbI TPaHC(POPMAITUH.
I'enetnueckoe pegakrupoBanue. COBpeMEHHBIE MTOIX0/IbI U JOCTIKEHUS TEHETHYECKOTO pelakTUpoBaHus pactenui. [Ipaktudeckas padota «I'eHOMHBIE
HOXXHHUIIBI (MoaenmupoBanue padoTel cucteMbl CRISP-Cas). EcThb nu sku3Hb B mpoOupke? bruoTexHomorust KyabTypHBIX pacTeHuid. MccnemnoBarenbckas
pabota «BsIpamuBaHue pacTeHuil B IpoOupKe (MOYKHO BOCIIOJIB30BaThCS PE3yIbTaTaMH MPEABIIYIINX SKCIIEPUMEHTOB 0 COCTABJICHUIO MUTATEIBHBIX
pPacTBOPOB JJIsl PACTEHUIN )».

Mopyabs «MoJiekyJisipHble 0CHOBBI (puznosorun u papmakosnorum» 9 kiace (68 yacon)

1. ®usunogornuyeckasi xummus. (20 yacon)
Brenenue. buorennsie anemenTsl: opranorensl: O, C, N, H. AktuBHbIe (popMBI KHCIIOPO/1a, MX TTOTyYeHHE, HeUTpanu3anus. MakpodsJIeMeHThI: TPOLIEHT
COJIEpXKaHUs B OpraHu3Me, BhITIoJIHsIeMast QYHKIIUS, COJIep)KaHue B TIpoykTax nmuTaHusi. Ca2+ - cB3bIBaIoNIrEe OCJIKH, JETIOHUPOBAHUE KAJIBITUS, PETY-
JSALUS YPOBHS KaJIbLIMS B OPTaHU3Me: TOPMOHBI ITo4eK. Mg — cTpoeHue Xjaopoduiiia, ero akTUBalus COJIHEYHON dHeprueil. MUKpo3IeMeHThI: B KaKUX
MOJIEKYJIaX COJepXkKaTcs, BbIMOJIHAeMast QYHKIINS, CO/Iep KaHue B MpoaykTax nuTtanus. [lociencTsus nepeno3upoBku MUKpoaieMenTamu. Fe — ycBanBa-
eMbI€ THIIbI COETMHEHMH Kene3a. ['eMonpoTenHbl, reMOIIMaHuH, TUTOXpOMbI. Cu — yCBOGHHE U TpaHCHOpT Meau. benku, conepxkamue meap. [latonoru-
YecKkue CUHIpoMbl MeHke u BuibcoHa, cBsi3aHHbBIE ¢ MeTaboam3MoM Meu. TokcuaHbie aneMeHTs! [leprnoanueckoil cucteMsl i opranu3Ma. Bimstaue
HeZ0cTaTKa Makpo ¥ MUKpPOAJIEMEHTOB Ha >KHMBbIe opranu3Mbl. MccienoBarenbckas pabota «KonuuecTBeHHas OLEHKA COJEpKaHUS MUKPOAJIEMEHTOB
WM BUTAMHUHOB B MUILEBBIX MPOIyKTax» JKuphl. 3a00s1eBaHUs YeIOBEKa, CBA3aHHbIE C HAPYLIIEHUSIMU KUPOBOro oOMeHa. JuciunuaeMun. YieBobl.
3aboneBaHus YeJIOBEKA, CBSI3aHHBIC C HAPYIICHUSIMH YTiIeBotHOTO oOMeHa. CaxapHsbiii nuadet. benku. Ctpoenue. 3a0oeBaHus YeI0BEKa, CBSI3aHHBIC C
HapymeHusMHu 06enkoBoro oomeHa. dynkiuu 6enkoB. @epmenTsl. Mexanusm nerictus. Kimaceol hepmentatuBHbIX peaknuii. Kodhepmentsl. [Ipaktuue-
ckoe 3aHsaTue «KadyecTBeHHbIE peakIMy Ha Opranndeckue Moiekynbly. [Ipaktuyeckoe 3anstue «Jlenarypanus Oenkosy IIpaktuueckoe 3anarue «M3y-
YeHHEe aKTUBHOCTU aMuUIIa3bl». BUTaMUHBI )KUpOpacTBOPUMBIE, BOIOpacTBOpUMEIE. [IpeBpaliienne BUTaMIUHOB B aKTHUBHBIE ()OPMBI KOPEepMEHTOB. ABHU-
TamMrHO3bl. OCHOBHBIE THITBI META0OIMYECKUX peakiuid. buosnepretnueckue npouecchl. I mukonu3. [lukn Kpedca. Ilens mepenoca anexktpoHoB. Okuc-
JeHue KUPHBIX kucaoT. KaTabanu3zm amuHokucioT. ['mokoneorenes. CUHTE3 yriieBoJ0B, OEIKOB, ®KUpoB. MeTabonutuueckue 3aboneBanus. [Ipakru-
yeckoe 3aHatue «Perienue 3aaay Ha sHepreruyeckuii oomeny. Knerka. [lonstue memOpansl. @yHkiuu MmemOpan. Bunapl Tpancmnopra B KIeTKy. Mem-
OpaHHBIE OpraHouibl. 3a00JIeBaHUs CBSA3aHHbIE C HApYIIEHHEM pabOThl MEMOpPaHHBIX OpraHesul, 00Je3HU HAKOIIeHHs. TUIIbI KOHTAKTOB MEXIY KIIeT-
KaMH. 3HAYeHHE MEXKJIETOYHONH KOMMYHUKALIUU JUIsl 30pOBbs opranu3ma. [Ipakrudeckoe 3ansatue «/{uanu3 (kiaetouka tpayode)». SAnpo. YposHu yma-
KOBKH XpoMaTuHa. XpOMOCOMHbIE Tepputopun. HememOpaHHbIe OpraHOUIbI.

2. Moaekyasipuasi 6uosiorus. (20 yacon)
OcHOBHBIE BEXU Pa3BUTHUSL MOJEKYIsIpHOU Ouonoruu. HykienHoBbie kucnoThl. OCHOBHBIE MPUHLIMIBI cTpoeHus. [Ipaktuueckas padora «Bwinenenue
JHK u3 Gananay». Ilpaktuueckas padota «Monens JJTHK-opurammy. Ilpaktuyeckas padora «Onpenenenue kadectBa npenaparoB JJHK ¢ momoripio
cnektpodoTomeTpun» (pu Haauuuu o0OpynoBaHus). MaTpuuHble CUHTE3bl. Perukanus — oCHOBa KJIETOYHOTO JeieHus. [IpuHIMIbI pernKanuu.
ITpakTuyeckas pabota «PenimukaruBHas MaluHa (Mrpa-aeMoHctpanus)». [Ipakrudeckas padora «[1LP (Moxens ammmudukanus Ha 6ymare)». Myrta-
uu. Yro Be3biBaeT udMenenus B crpoennn JJHK. [Mpunnumne: penaparuu. Tpanckpunus. [Ipaktudeckas padora «Cuna mpomotopay. I'eHeTnueckwii
koJ. [Ipaktudeckas paborta «Pemienune 3ama4y Ha reHeTudeckuil koa» Tpancmsauus. [Ipaktuueckas padora «®Donaunr GenkoBy. OpraHu3anus reHoMa
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BUpycoB IIpoTHBOBUpYCHBIE CpEICTBA, MEXaHU3MBI UX JeiicTBuA. OpraHuzamus reHoMa OakTepuil AHTHOaKTepHaIbHbIE Mpenapathl. MccaenoBareinb-
ckas pabota «PacnpocTpaneHne aHTHOMOTHKOPE3UCTEHTHBIX OakTepuily Opranuzanus reHoma 3ykapuoT I'eHomMHoe penaktupoBanue. [IpakTuueckas
pabota «PaboTa B COBpeMEHHBIX TeHeTHUYECKUX 0a3ax naHHbIX. [IpoBenenue In silico ananmu3a mocienoBaTeIbHOCTEH TEHOBY.

3. ®apmaxoJjorus (28 yacos)

[Tonsitne o nexkapcrBax. [IpHHIMITBI TOIX0AA K MOMCKY HOBBIX JIEKAPCTBEHHBIX cpeacTB. CKpHHMHT M ero MeToAbl. MccnenoBarenbekas padora
«DKCIEPUMEHTHI 110 OIPEIEICHUIO TOKCUYHOCTH BelllecTB Ha apreMuusax». [lyru BBeaenus JIC. dapmakokuHETHKA JIEKAPCTBEHHBIX BellecTB. Beachbl-
BaHue (abcopOuus) sekapctB. OCHOBHBIE MEXaHHU3MBI BCaChIBaHUS. TpaHCIOPT JIEKAPCTBEHHBIX BEIIeCTB. [ 'eHbl n Oenku nepBoid (aszel bnoTpanc Gop-
Malluu.

[Tytu BBIBeneHUS JIGKapCTB M3 OpraHu3Ma. DKCKpeuus W muMuHaimsa. ['eHsl u Oenku BTOpo# ¢as3sl Onotpanchopmannu. PapmMakoIMHAMUKA.
I'maBHOE 1 MOOOYHOE, pe30pOTUBHOE U MECTHOE, IIPSIMOE, HEMpsAMOoe U pedieKTopHOE AeiicTBre. Bupl B3aumoaeiictBus jekapctB. CHHEpru3M u aHTa-
TOHU3M IIPU COBMECTHOM JIEHCTBUH JIEKAPCTBEHHBIX BEIIECTB, UX Pa3HOBUAHOCTH. TpaHCcMeMOpaHHbIN CUTHAIMHT. THIIBI KJIETOYHBIX PEeLlenTOpoB. MeM-
OpaHHbIE: HMOHHBIE KaHAJIbl, KATAIMTUYECKHE U conpskeHHbIe ¢ G-0ellkaMK; BHYTPUKIIETOYHBIE: UTOIUIa3MaTHUECKUE U iepHble. MeXaHU3MBbl JINTaH 1~
penenTopHoro B3aumoieicTBusl. CeleKTUBHOCTD (M30MpaTEeNbHOCTh) IEHCTBUS, CBA3b «XUMUYECKas CTPYKTypa — (papmakosiornyeckasi akTHBHOCTh Be-
uiecTBy. @apMaKoIOrH4ecKord MOAYNIALNN CUHANITUYECKOW XOJIMHEPru4eckon rnepenadr. MoieKyasipHbIA MEXaHU3M JAEUCTBUS U (apMaKoJIOTHYECKue
cBoiicTBa MX0IMHOOIOKATOPOB, TAHIIIMOOIOKATOPOB U Kypapeno100HbIX cpeacTB. dapmakonornyeckast peryisiius akTHBHOCTH apEHEPTUYECKOTO CH-
Harca. AIpeHOMUMETHKH, aIpeHO0I0KAaTOPbl, CMMIATOMUTHKU. [IpakTrueckas pabora «BnusiHue agpeHanrHa Ha cepliedHble COKpalleHus (porpamMmm-
HOE 00ecreyeHue)».

MounekynspHas papMakoiIOrusi aHTHAIEPTUYECKUX CPEACTB. | MCTAMUHOBBIE PEIENTOPHI: TUIIBI, MOJEKY/IsipHas opranuszamus. CTabuan3aTopbl
MeMOpaH TY4HBIX KJIETOK: MOJIEKYJISIPHBIM MEXaHU3M JIeHCTBHsI, 0COOCHHOCTH KIIMHUYECKOTO IPUMEHEHHUS, TOUKH NTPUIIOKEHUSI AEUCTBUS HHTHOUTOPOB
JUNUAHBIX MEAUATOPOB. MeXaHu3M ACHCTBHS U IPUMEHEHHE NTPENAPaTOB, CTUMYIHPYIOIIHUX MPOLECCH] MMMYHUTETA. PapMaKoIoru4eckas XapakTepu-
CTHKA UHTEPJIEUKHUHOB: M0OJydeHNUE, MEXAaHNU3M JeUCTBUS, TpuMeHeHre. OCHOBBI MaTO(PU3UOIOTHU OCTPO(a30BOro 0TBETa, MeAUaIUs BocnaneHus. Mo-
JEKYJISAPHBIA MEXaHU3M IPOTUBOBOCHIAIUTEIBHOIO AEUCTBHS NIFOKOKOPTUKOCTEPOUIOB, HECTEPOUHBIX IPOTHBOBOCHAINTENBHBIX cpeacTB. [IpakTrye-
ckas paboTa «l'ucronornyeckue npenaparsl UMMYHHOM cucTeMbl». [IoHATHE 0 HapKO3e U HAPKO3HBIX IpenapaTax.

Knerounslii 1 HepBHBIN HapKko3. PapMaKoJIOTHYECKas XapaKTEPUCTUKA OTAEIbHBIX IPYIIT HAPKO3HBIX cpeAcTB. [locnenoBaTeIbHOCTD NEHCTBUSA HA
LEeHTpaJIbHYI0 cucteMy. [IpakTuueckas pabota «'ncTojoruueckue npenaparsl HepBHOM cucteMbl». Dusnonaoruueckuii cox; ¢assl cHa. Buapl Hapyme-
Hull cHa [loHsTHE O MEAMKAaMEHTO3HOM CHE U CHOTBOPHBIX Ipenaparax (FMIHOTHKAX). MoJekyispHble acieKTsl Houunenuuu. OnuaTHble perernTo phl,
UX TUIBL. DHKe(DanuHbl U 3HAOP(UHBI - SHAOTEHHbIE JIUTaH]Ibl ONIMATHBIX PELIENTOPOB. AHTUIICUXOTHUYECKOE JeHCTBUE, BIMSHUE HAa (DYHKIIMIO SKCTpa-
MUPaMUIHOM CHCTEMBI, SMOLIMOHATIBHYIO Cepy, PBOTHBIN LIEHTP, apTepHaIbHOE JaBICHUE, LICHTP TePMOPEryIsaul. MoJIeKy IsIpHble MEXaHU3MBI J1eii-
CTBHsI HEHPOJIENITUKOB, BIMSIHUE HA JJ0()aMUHOBBIE, CEDOTOHUHOBBIE, aJIPEHO- U TUCTAMUHOBBIE PELIETITOPHI, UX AEHCTBHE HA KIETOYHbIE MEMOpaHbl, Ha
JIETIOHUPOBAHNE TKAaHEBBIX MOHOAMUHOB. IloTeHIMan3aBuCMble HaTpUEBbIE KaHAIbl KAK MUIIEHH JICHCTBUS MECTHBIX aHECTETUKOB. CriocoObl MHTUO U-
pOBaHMs NOTEHIMAI-3aBUCUMBIX HATPUEBBIX KAHAJI0OB MECTHBIMHM aHECTETHUKAMHU.

IIpaktuyeckas pabota «Kapta skcnpeccun 10(paMMHOBBIX U CEPOTOHMHOBBIX PELIENITOPOB B Mo3re Mbliei». Mccnenosarenbckas padota «Ilose-
JIeHYecKHe TecThl Ha pblOkax Danio rario. Cerno-TemHas kamepa». VccnenoBatenbsckas padora «IloBeneHueckue Tectsl Ha peiOkax Danio rario. Ot-
KpbITO€ noJie». Mccnenoparenbckas padora «lloBeneHueckue TecTsl Ha ppidkax Danio rario. CtaliHoe HOBEEHUE.

Mopnyabs «MoJieKyJIsipHbIe OCHOBBI ceJIeKIum» 9 Kiaace (68 yaca)
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1. Mouaekyasipaas 6uoJiorus. (20 4yacon)

OcHOBHBIE BEXH pa3BUTHS MOJIEKYJIsIpHOI Oronoruu. HyknenHoBble kuciaoTel. OCHOBHBIE IPUHIMILI cTpoeHus. [IpakTrueckas padora «Beiene-
uue JIHK u3 6ananay. [Ipaktudeckas paborta «Mogens JJTHK-opurammy. [Ipaktudeckas padorta «Onpenenenue kadectsa npenaparos JJHK ¢ momoribio
criekTpodoToMeTpun» (IpU HAIMYMU 00OpYyAOBaHUs). MaTpuuHble CUHTE3bl. Perukanus — OCHOBa KJIETOYHOTO JeneHus. [IpuHIuUmbl perumKanmu.
[TpakTtuyeckas pabota «PermnkaruBHas MamuHa (Mrpa-aeMoHctpanus)». [Ipakrudeckas padorta «[1LP (Moxens ammmudukanus Ha 6ymare)». Myrta-
uuu. Yro Be3biBaeT usMeHenus B crpoenun JJHK. [Tpunuunet penapanuu. Tpanckpunuus. [Ipaktuueckas pabora «Cuna npomotopay. I'eneTndeckuit
koJ. [Ipaktuueckas pabora «Pemenue 3ana4y Ha renernyeckuil koa» Tpancisauus. [lpakruueckas padora «@onaunr Genkos». OpraHu3anus reHoMa
BUpycoB IIpoTHBOBUpPYCHBIE CpeICTBA, MEXaHU3MBI UX JeiicTBua. OpraHuzanus reHoma OakTepuii AHTHOaKTepHanbHbIe npenapartsl. MccnenoBarens-
ckas pabota «PacnpocTpaHeHne aHTHOMOTHKOPE3UCTEHTHBIX OakTepuity OpraHuzanus reHoma dykapuoT I eHomMHoe penaktupoBanue. [IpakTuueckas
pabota «PaboTa B COBpeMEeHHBIX TeHeTHUECKHX 0a3zax gaHHbIX. [IpoBeaenue In silico ananm3a mocienoBaTeIbHOCTEN TEHOBY.

2. MoJiekyasipHble 0CHOBbI FreHeTHKH (20 yacoB)

[Ipenmer reneruxu. KpaTkas ncropusi pa3BuTusl MpeACTaBlIEHUs 0 HacaeACTBEHHOCTH. OT reHa K NMpU3HaKy: Kak packpacuTh KoTa. UTo Takoe
npusHak? [IyTe oT rena no npusHaka. Myranuu. Amenu. ['eTepo3uroTsl 1 ToMO3UroThl. JJOMUHAHTHBIE U perieccuBHbIE ajuienu. PoneBas urpa «Aun-
nenn». MccnenoBarenbckuit mpoekT Myrarennsie aktopsl. ['eHbl cTposT opranu3m. BrimtoueHnne u BeIKIIOUeHHE 00IbII0TO Habopa reHoB. Kak kineTku
MMOHUMAIOT, KaKHe TeHbI JOJKHBI PadOTaTh.

Poneas urpa «Cynp6a knetku». ['ensi-nepexmouatenu. [Ipaktuueckoe 3a1anne « AITOPUTMBI JUTsl KIIETOK». J[MCKpeTHOe HaclieJoBaHUe MPU3Ha-
KOB. 3aKOHBI MeH/IeNs: OJIMH T'€H - OJIUH NMpu3HaK. Cxema CKpenuBanus. 3aK0H eTMHO00pasus THOPUAOB TiepBoro nokoJieHus. [Ipaktudeckoe 3agaHme
«EnnHoob6pasue nepBoro mokoJieHus». 3aKOH pacillerieHHs IpUu3HaKa BO BTOpoM MokosieHuu. [IpakTruueckoe 3ananue «Pacuiernsienre BO BTOpOM T0-
KoJieHun». MccnenoBarenbCkuil MpoekT «3akoHbl ['. MeHens B 3KCIIepuMEHTe». 3aKOHbl MEeHIeNs1: HECKOJIBKO T€HOB - HECKOJIBKO MPU3HAKOB. [{uru-
OpunHoe ckpemmBanue. HezaBucumoe pacxoxaeHue xpomocoMm. [Ipaktudeckoe 3ananne «Pemetka [lennera». CrennenHoe HaciaenoBanue. Bzanmo-
neicTBUe reHoB. AyutenbHoe B HeayienbHoe. [IpakTuueckoe 3aHsTHE «B3anMoaecTBusl TEHOB (MOJICTMPOBAHNE CHHTE3a M TPAHCIIOPTa MUTMEHTA B
KIeTky)» Omnpenenenue moja. [lomoBeie xpoMocombl. CaMIlbl U caMKu. BriusiHue (hakToOpoB OKpYKAIOIIEH cpeibl. XPOMOCOMHOE OIpECIICHHUE ToJIa.
[TonoBsie xpomocomsl. [IpakTuueckoe 3aganne «HacnenoBanue, cueniaeHHoOe ¢ mosoMy. [IpoGinema 1onmoTHUTENTEHON X-XpOMOCOMBI y KEHITUH. Tpex-
LIBETHBIE KOLIKH.

3. MouJiekyJsipHble OCHOBBI cesiekiuu (28 yacoB)

I'ensl B monynsanusx: Beaukoe papHoBecue. [lonmymsmus. YacToThl BCTpedaeMOCTH NpU3HAKa U ajuiens. YpaBHeHHe Xapau-BaitnOepra. [Ipaktu-
yeckoe 3aanue «4acTtoTsl ajuieneii, reHOTUIOB U GeHOTUIIOBY. VccnenoBarenbCKkuil MPOeKT «AHAIN3 T€eHETHUECKON CTPYKTYPhI MOMYJISIIIMY (Ha OCHOBE
3akoHa Xapau-Baitnbepra)y». [lomynsunu MeHSIOTCS: YUCIEHHOCTb, MUTPALMsl U BIOOD cynpyra. @akTopsl, KOTOPbIE BBIBOJAT MOMYJIALUIO U3 PaBHO-
Becus Xapau-BaiinGepra. UncnenHnocts nomynsauuu. Ponesas urpa «3d ekt ocHoBaTems .

PoneBas urpa «9¢ddexr OyrbuiouHoro ropisiiikay. peid renos. Myranuu. HecnyuaitHoe ckpemuBanue. M3omsus. [omynsuuun MeHSOTCS:
€CTeCTBEHHBbIN 0TOOp. MexaHu3M JAelcTBUS ecTeCTBEHHOro orbopa. JIBmwkymuit ot60op. Ponesas urpa «EcrecTBeHHbI 0TO0p». MonudukannonHas
M3MEHUUBOCTh. CTaTUCTHYECKHE 0COOCHHOCTH MOAU(UKAIIMOHHON n3MeHunBocTH. MccnenoBarensckue padoTel «MoaudukamoHHass U3MEHYUBOCTD
pacTeHui B Mpejienax Ballero MecTa KUTellbcTBay. HacnenoBanre KoJIM4eCcTBEHHbIX TpU3HaKkoB. KonnuecTBeHHbIe npu3Haku. CpenoBas U3MEHUYMBOCTh
npu3Haka. Kosgdunuent Hacnemxyemoct nmpusHaka. OtBeT Ha 0T60p. [lonck reHOB KOMHMUECTBEHHBIX MPU3HAKOB. OTHOHYKICOTHAHBIE BApUAHTHI Te-
HOB. JIHK-uumn. [TonmHOreHOMHBIH ananu3 acconuanuii. «Ombly Hax reHoMoM. [loctreHoMHas 3pa. O6paTHas reHeTHKa. «OMUKCHBIE» HUCCIIEIOBAHUSL.
[Ipoteom, metabosiom. [IpakTudeckoe 3a1anne «ArpoHOMBI». JloMecTUKalKs ¥ LIEHTPhl TeHETUYECKOTO pa3HO0Opa3usl.
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[Toucku pacreHuil ¢ «XOpoIIMMU» MPU3HAKaMHU JUlsl yenaoBeka. LleHTpsl reHeTnueckoro pasHooopasus. Huxonait MiBanoBuu Basuiios. Cenexius.
KomMOunarmonHnast u rubpunnas ceneknus. ['ereposuc. [Ipaktuueckoe 3aganue «I"OMOJIOTHYECKUE PSIbl HACIESICTBEHHOW H3MEHUIUBOCTHY. COXpaHUTH
Y U3y4YHUTh T€HBI, YTOOBI MeHATH Oynymiee. Kak mpaBmiibHO XpaHUTh I'eHbl. KOJIeKIy reHeTHYECKUX pecypcoB pacteHuil. [IpakTukym u/umm uccneno-
BaTEJIbCKUI MPOEKT «MeToabl KYIbTUBUPOBAHUS N VItro JUIsi COXpaHEHHUsI TEHETHYECKUX PECYPCOB paCTEHUH U ISl yCKOPEHHO cenekuuny. ['enernye-
CKHE LICHTPHI B HAIlIeW cTpaHe. ' 1e 3aHMMaloTCs TeCHETUKOM U TEHOMUKOMW JUISl HYXKJ| CEIIbCKOIO XO35MCTBA.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI KYPCA BHEYPOUHOM JEATEJIBHOCTH

3aHATHS B paMKaxX IpOTrpaMMbl HalIPaBJICHBI Ha 00ecIIeYeHne TOCTHKEHHUS IKOJIbHUKAMU CIIEAYIOIUX JTHYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX
00pa30BaTeNIbHBIX PE3y/IbTATOB.

JInyHOCTHBIE pe3yJbTaThl:

B cehpepe epasrcoanckozo éocnumanun: TOTOBHOCTh K KOHCTPYKTHBHOW COBMECTHOM IS TETLHOCTH MPH BHITIOJTHEHUH UCCIIEOBAHUI U TIPOEKTOB,
CTpeMIIEHHE K B3aMMOTIOHUMAHHUIO U B3aUMOIIOMOIIIH.

B chepe nampuomuueckozo 6ocnumanus: OTHOIEHNE K OMOJIOTUN KaK K BAYKHOM COCTaBJISIOMIEH KYIbTYpPhI, TOPAOCTD 3a BKJIAJl POCCUHCKUX U CO-
BETCKUX YUYEHBIX B pa3BUTHE MUPOBOM OMOJIOTMUYECKOM HayKH.

B cehepe oyxoeno-upascmeennozo éocnumanus: TOTOBHOCTh OIEHUBATH TIOBEJICHNE U IMTOCTYITKH C TIO3UIIMU HPABCTBEHHBIX HOPM U HOPM 3KOJIOTHYe-
CKOW KyJIbTYpHI; TOHUMaHHE 3HAYMMOCTH HPaBCTBEHHOTO aCIIeKTa JIESTEIIbHOCTH YEIOBEKa B MEUIIMHE W OMOJIOTHH.

B cehepe r:cmemuueckozo ocnumanus: TOHUMaHNE PO OUOJIOTHH B (POPMHUPOBAHUHN ICTETHUECKON KYIbTYPHI IMIHOCTH.

B cpepe puszuueckozo eocnumanus, popmuposanusn Kyaomypul 300p06ba U IMOUUOHATLHO20 071420N0AYYUA : OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3/I0pPOBbIO U YCTAaHOBKA Ha 37J0POBBIN 00pa3 KKU3HU (310pOBOE MUTAHHE, COOTIOCHIE TUTHEHUYECKUX IPABIII U HOPM, cOATaHCHPOBAHHBIN PEeXUM
3aHSTHUN U OTIbIXA, peryisapHas GuznyecKkasi akTUBHOCTh); OCO3HAHKE MOCIEACTBUI U HENPUATHE BPEIHBIX MPUBBIYEK (YIIOTpEeOIeHUE aTKOT0JIA,
HapKOTUKOB, KypeHHE) ¥ MHBIX (GOPM Bpena st PU3NIECKOTO M IICHXUYECKOTO 3I0POBBST; COOJIIOICHNUE MPAaBHII O€30IaCHOCTH, B TOM YHCJIC HaBBIKH
0€30MMacHOTO MOBEIEHUS B IPUPOIHOM cpelie; CPOPMUPOBAHHOCTH HaBbIKA pe(IIeKCHH, YIIPaBIeHINE COOCTBEHHBIM AYMOLIMOHAIBHBIM COCTOSIHUEM.

B cgpepe mpyooeozo éocnumanusa: akTUBHOE y4acTHE B PEILICHUHU MPAKTUYECKUX 3a/1a4 (B paMKax CeMbH, IIKOJIbI, TOPOJa, Kpasi) OMOIOrHYecKoil 1
9KOJIOTMYECKO HaMpaBJICHHOCTH, MHTEPEC K MPAKTUUECKOMY U3yYeHHIO MPO(eccHii, CBA3aHHBIX C OMOIOTHEH.

B cpepe rkonozuueckozo éocnumanua: opueHTaIs Ha IpUMEHEHHE OMOJOTUYECKUX 3HAaHUN MIPU PELIEHUH 331a4 B 001aCTH OKPYKAIOIIEH Cpeibl;
OCO3HAHHE HIKOJIOTUYECKUX MPOOJIEM U MyTel UX pPelIeHus; TOTOBHOCTh K YYaCTHIO B IPAKTUUECKOM JIeATEIbHOCTH SKOJIOTHUECKON HapaBIE€HHOCTH.
B cgpepe nonumanun yennocmu Hayuno2o0 nO3HAHUA: OPUEHTAINS HA COBPEMEHHYIO CHCTEMY HAYYHBIX MIPEICTAaBICHUI 00 OCHOBHBIX OHOJIOTHYE-
CKUX 3aKOHOMEPHOCTSIX, B3aUMOCBSI35X UeIOBEKa C MPUPOIHON U COLMATIBLHON CPe10il; MOHUMaHUE POJIi OMOJIOTHYECKO Hayku B (POpMUPOBAHUU
HAayYHOTO MHPOBO33PEHHUS; pa3BUTHE HAYYHOU JTI0003HATEILHOCTH, HHTEpPECA K OMOJIOTUYECKOM HayKe, HABBIKOB UCCIIEIOBATENBCKOM 1eATEIbHOCTH.
B cpepe aoanmayuu k usmeHAOWUMCA YC0GUAM COUUATLHOU U RPUPOOHOIL CPedbl: ANICKBATHAS OLIEHKA U3MEHSIOIINXCS YCIOBUI; IPUHSITHE pe-
1meHus (MHIUBUAYAbHOE, B TPYIIE) B U3MEHSIOMIUXCS YCIOBHIX HA OCHOBaHUH aHaIK3a OMOJIOTHYecKoi HH(popMalny; JIaHUPOBaHHUE JCHCTBUI B
HOBOH CHUTyallull HA OCHOBAaHWHU 3HAHUN OMOJIOTHYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHblIe pe3yabTaThl:
B cdepe oBi1aieHus1 yHMBePCAJIBLHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH J€HCTBUSIMU
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ba3zoevie nozuueckue oeiicmeun:

* BBISIBIIATh U XapaKTEPU30BATh CYIICCTBCHHBIC IPU3HAKU OUOJIOTHYECKUX OOBEKTOB (SBJICHHUIA);

* YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAIIUN OUOTOTHUECKUX 0OBEKTOB (SBICHHM, ITPOILIECCOB), OCHOBAHWMS JIsi 000OIICHUS U CpaBHE-
HUsI, KPUTEPUU TIPOBOIMMOTO aHAIIN3a;

* ¢ y4€TOM MPEIOKEHHON OMOJIOTHYECKOM 3a/1a4H BBISBIISATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHUS B PACCMATPUBAEMBIX (haKTaX U HAOIIOJCHUSIX; TTPE/I-
Jlarath KPUTEPHUH IS BBISIBJICHHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHH;

* BBISIBIIATH ACPHUIIMTH HHPOPMAIMH, JTAHHBIX, HEOOXOAMMBIX JUTsI PEIICHHSI IIOCTaBICHHON 3a/1a4H;

* BBISIBIIATH IPUYUHHO-CIIC/ICTBEHHBIC CBSI3U MPU M3YyUCHUH OMOJIOTHYECKUX SBJIICHUH U MPOIIECCOB; JACTIaTh BBIBOIBI C UCTIOJIB30BAHUEM JICAYKTUBHBIX
Y UHAYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIFOUSHUH TI0 aHAIOTHH, (DOPMYIUPOBATH THIIOTE3HI O B3aUMOCBSI3SIX;

* CaMOCTOATEIBHO BbIOMpaTh c11oco0 pemieHus yueOHoM Onosiornyeckoil 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB pEIICHHUs, BEIOWpaTh Hanbo jiee
MOJIXOJSITITUH C YIETOM CaMOCTOSITEIILHO BBIJIEJICHHBIX KpUTEpHUEB). ba3oBbie nccienoBaTeILCKUE ICHCTBUS:

* HCTOJIb30BaTh BOMPOCHI KAK UCCIEI0BATEIbCKUN HHCTPYMEHT MMO3HAHHS;

* popMyIIMpPOBATH BOMPOCHI, (GUKCUPYIOLTHE Pa3pPIB MEXTY PEeaTbHBIM U KEJIaTeIbHBIM COCTOSIHUEM CUTYaIluu, O0BEKTa, U CAMOCTOSITEIHHO YCTaH aB-
JIMBATh UICKOMOE U JJAHHOE;

* popMHpPOBATH TUTIOTE3Y 00 HICTHHHOCTH COOCTBEHHBIX CY)KJICHUM, apr'yMEHTUPOBATH CBOIO MO3HITHIO, MHEHUE;

* MPOBOJMTH TI0 CAMOCTOSITEIFHO COCTaBIEHHOMY TIJIaHY HAOJII0/IeHNE, HECTOKHBINH OMOJIOTUUECKHUI SKCTIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAHME 110 YCTa-
HOBJICHHIO 0COOCHHOCTEN OMOJIOTHYECKOTo 00BeKTa (Mporiecca) U3ydeHus, ®* TPUUINHHO-CIIEICTBEHHBIX CBI3€H U 3aBUCUMOCTEH OMOTIOTHIECKUX 00h-
€KTOB MEX]Iy CO0O0ii;

* OLIEHMBATh Ha MPUMEHUMOCTH U IOCTOBEPHOCTh HH(POPMAIIHIO, MTOTYYCHHYIO B X0/ HAOIIOIEHUS U DKCIIEPUMEHTA;

* CaMOCTOATEIbHO (POPMYIUPOBATh 0000IIEHNS U BBIBOIBI 110 pe3yJibTaTaM MPOBEAEHHOTO HAOMIOICHHS, SKCIIEPUMEHTA, BIaI€Th HHCTPYMEHTaMU
OILICHKH JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJOB U 0000OLICHMIA;

* IPOTHO3UPOBATH BO3MOKHOE JTAIbHENIIIEE pa3BUTHE OMOJIOTHYECKUX MPOIECCOB U UX MOCIEACTBHS B AHAJIOTUYHBIX WJIM CXOJHBIX CUTYyallUsX, a
TaK)Ke BBLABUTaTh MPENOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

* IPUMEHSATH Pa3IUNYHbIC METOIbl, HHCTPYMEHTBI U 3alPOCHI MPU TOUCKE U 0TOOpe OUOIOrHYecKoil HHPOPMAIMK WU JaHHBIX U3 UCTOYHHUKOB C yué-
TOM MPEIOKEHHON yaeOHOH OMOJIOTHYECKON 3a1a4u;

* BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH OUOJIOTHUECKYIO HH(POPMAIIUIO PA3IUYHBIX BUAOB U (GOPM IPEICTABICHUS

* HaXOJIUTh CXO/IHbIE apryMEHTHI (TIOATBEPKIAIOIINE UK OIIPOBEPralOIIUe OHY U TY )K€ UJICI0, BEPCUIO) B PANIUYHBIX HHPOPMALIMOHHBIX HCTOYHHU-
Kax;

* CaMOCTOATEIHHO BBIOUPATh ONTUMAIBHYIO (OpMY IIpeICTaBICHH HHPOPMAIH U WLTIOCTPUPOBATH peliaeMble 3aa4u HECIIOKHBIMU CXeMaMHU, JTha-
rpaMMaMu, HTHOU TpaduKoi U UX KOMOUHAIIUSAMU;

* OLIEHUBATh HAJIEKHOCTh OMOJIOrHYecKOr HHPOPMAIIMH 110 KPUTEPUSAM, MPEITI0KEHHBIM yIUTENEeM I cHOPMYIHPOBAHHBIM CAMOCTOSITENILHO;

* 3aIIOMUHATH ¥ CUCTEMaTU3UPOBATh OHoNorndeckyro nHpopmanuio. B cepe oBnagenus yaupepcaibHbIMA y4€OHBIMU KOMMYHUKATUBHBIMU JE€HCTBU-
SIMH

OO0wmenne:

* BOCIIPHHUMATH U ()OPMYIUPOBATH CYXKICHHUS, BBIPAXKATh IMOLIMU B TIPOIECCE BBIMOIHEHUS TPAKTHUECKUX U TaO0OPaTOpPHBIX paboT;
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* BEIpaXaTh ce0s (CBOIO TOUKY 3PEHUS) B YCTHBIX M MMChbMEHHBIX TEKCTaX;

* pacro3HaBaTh HeBepOaIbHbIE CPEACTBA OOIIEHUS, TOHUMATh 3HAYCHUE COLIUATIbHBIX 3HAKOB, 3HATh M PACIO3HABATH MPEINOCHUTKN KOH(IMKTH BIX
CUTYallUi ¥ CMAT4aTh KOH(IMKTHI, BECTH IIEPETOBOPHI;

* MIOHUMAaTh HAMEPEHUS IPYTUX, IPOSBIATH YBAKHUTEIHHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOH (hopme PopMyTUpOBaTH CBOM BO3PAKEHH 5

* B XOJI¢ IaJiora W/Win AUCKYCCUU 337aBaTh BOIPOCHI MO CYHIECTBY 00CYKIaeM0oil OMOJIOTMUECKON TeMBI U BBICKA3bIBAaTh UJICH, HALIEJICHHBIEC HA pelle-
HUe OMOJIOTMYECKON 3a7a4ll U MOJIepKaHue OIaroXenaTeIbHOCTH OOILICHNUS; * COTIOCTABIISATh CBOU CYXKICHUS C CY)KJICHUSAMHU APYTHX YIaCTHUKO B
nuasora, oOHapyXUBATh Pa3IMYMs U CXOJICTBO MO3HIIUK; * MMyOJMYHO TPEACTABIATH PE3YJIBTAThl BBIITOJIHEHHOTO OMOJIOTHUYECKOTO OMBITA (IKCIIEPH-
MEHTa, UCCIICI0OBAHUs, MPOEKTA);

* CaMOCTOATEIbHO BbIOMpaTh (JOPMAT BBHICTYIUIEHUSI C YUETOM 3a/1a4 MPE3EHTALMU U 0COOEHHOCTEN ayAUTOPUH U B COOTBETCTBUU C HUM COCTaBIISATh
YCTHBIE M TUCbMEHHBIE TEKCTHI C UCII0JIb30BAHUEM MILTIOCTPATUBHBIX MaTepUAIIOB.

CoBMecTHas1 1eATEJLHOCTD (COTPYAHHYECTBO):

* IOHUMAaTh U UCIOJIb30BaTh IPEUMYILECTBA KOMAaHAHON U UHIUBUAYAIbHON pabOThI MPU PEIIEHUH KOHKPETHOM OMoJIornyeckoi mpooieMbl, 000CHO-
BBIBAaTh HEOOXOAMMOCTh IPUMEHEHUS IPYNIOBBIX (OPM B3aUMOICHCTBYSI IPU PELIEHU U MOCTaBICHHON yueOHOM 3a1aun;

* IPUHUMATD 11€JIb COBMECTHOM JIEATEIIbHOCTH, KOJUNIEKTUBHO CTPOUTH JIEHCTBUS MO €€ TOCTHKEHUIO: paclpeAesTh POJIM, JOrOBapuBaThCs, 0 0CYXK/1aTh
MIPOLIECC U PE3YJIbTaT COBMECTHOM pabOThI;

* yMeTh 0000111aTh MHEHUSI HECKOJIBKHX JIIOJIeH, MPOSIBISATh TOTOBHOCTh PYKOBOJIUTh, BBIIIOJIHATH OPYUYEHHUS], 1O JUUHATHCS;

* IJIJAHUPOBATh OPTAHU3ALIMIO COBMECTHOU pabOThI, ONPEAETATH CBOIO POJIb (C YUETOM MPEANOYTEHUN U BO3MOKHOCTEH BCEX YUaCTHUKOB B3aUM OJICH-
CTBUS1), paCHpPEeATh 3a/1a4l MEeXAY YIeHaMH KOMaH/Ibl, y4aCTBOBAaTh B IPYNIOBLIX (hopMax paboThl (00CyXkaeHHS, 0OMEH MHEHUSIMHU, MO3TOBBIE
IITYPMBI U UHBIC);

* BBIMIOJIHATH CBOIO YaCTh PabOTHI, TOCTUTATh KAUECTBEHHOTO pe3ysbTaTa 0 CBOEMY HalpaBICHUIO U KOOPAMHUPOBATH CBOU JIEHCTBUS C IPYT UMH
YJIeHaMU KOMaH/Ibl; * OL[EHUBATh KA4eCTBO CBOETO BKJIaJa B OOIIUII MPOIYKT MO KPUTEPUSAM, CAMOCTOSITENILHO C(POPMYIUPOBAHHBIM YYACTHUKAMU
B3aUMO/ICHCTBUS; CPABHUBATH PE3YIbTATHI C HCXOIHOM 3a7aueil ¥ BKJIAJ KaXJA0r0o YieHa KOMaH/bl B IOCTHXKEHUE PE3yNIbTaTOB, pa3ieisTh cepy oT-
BETCTBEHHOCTH U MPOSIBIISATE TOTOBHOCTD K MPEJOCTABICHUIO OTUETA ITepe IPyNIoN;

* OBJIQJIETh CUCTEMON YHHUBEPCAIbHBIX KOMMYHUKATUBHBIX IEHCTBUHN, KOTOpast obecreunBaeT chopMHUPOBAHHOCTH COLIMATBHBIX HABBIKOB U AMOIHO-
HaJIbHOTO MHTEJUIEKTA IIKOJIbHHUKOB.

B cehepe osnadenun ynusepcanvnvimu yueoOHviMu pecynamueHoIMU 0CUCMBUAMU:

Camoopranuszanmsi:

* BBISIBJIATH IPOOJIEMBI JISI pEIICHHUS B )KU3HEHHBIX U YUEOHBIX CUTYalUSX, UCTIOIb3YsS OMOJIOTMYECKUE 3HAHUS;

* OPUEHTHUPOBATHCS B PA3IMUHBIX MOIX0JaX MPUHATHS PEIICHU (MHIUBUAYAIbHOE, IPUHATHE PEIICHUS B TPYIIIIE, IPUHATHE PEIICHUN TPYIIIO);

* CaMOCTOATEIHHO COCTABIISATH AITOPUTM PEIICHUs 3a/1a4H (HUJIM €T0 YacTh), BRIOUPAThH CIIOCO0 perieHns yueOHON OHOI0rHYecKoi 3a1auu ¢ y4€ToM
MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH MpeijiaraéMble BAPUAHTHI PEIICHHIA;

* COCTABJIATH IJIaH JEHCTBUH (IIJIaH pean3alii HAMEUEHHOT O aJrOpUTMa PELIeHUs ), KOPPEKTUPOBAThH MPEATIOKEHHBINH aIrOPUTM C YIETOM MOTYICHHUS
HOBBIX OMOJIOTHUECKUX 3HAHUI 00 U3ydaeMOM OHOIOTHYEeCKOM OOBEKTE;

* lenaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CamokoHTpOJIb (peduiexkcus):

* BJIAJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBAIMH U peIeKCUn;

15



* 1aBaTh aJICKBAaTHYIO OLIEHKY CUTYallUM U MpeyUIararh IjiaH €€ U3MEHECHMS;

* YYUTBIBATh KOHTEKCT U MPEABUICTh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPH PEIICHHH y4eOHOM OMOIOTHYECKOH 3a/1a41, alalTHPOBATh pelie-
HUE K MEHSIOUIMMCS 00CTOSATENbCTBAM;

* OOBSACHATH MPUYMHBI TOCTHXKEHUS (HEAOCTHKEHHS) PE3YJIbTaTOB JACATEIbHOCTH, 1aBaTh OLICHKY IPHOOPETEHHOMY OIIBITY, YMETh HAXOUTh MO3U TUB-
HOE B IIPOU3OLLIE/IICH CUTYal1H;

* BHOCHTH KOPPEKTHBEHI B JICTEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, N3MEHHUBIIUXCS CUTYallMH, YCTAHOBJICHHBIX OITHMOOK, BOZHUKIINX TPYAHO-
CTeli;

* OLICHUBATbh COOTBETCTBHE PE3yNbTaTa LEJIA U YCIOBUIM.

IMOLMOHAIbHBIN HHTE/JIEKT:

* pa3nauyath, Ha3bIBaTh U YIPaBIISITh COOCTBEHHBIMU SMOLUSAMHU U SMOLUSAMU IPYTHUX;

* BBISIBJIATh U QHAJIU3UPOBATH IPUUMHBI SMOILIMI; ® CTaBUTh c€0s1 HA MECTO JIPYroro 4ejaoBeKa, MOHUMATh MOTHBBI U HAMEPEHUS IPYroro;

* PEryJIupoBaTh CIOCOO BBIPAKEHUS SMOLIMH.

* [IpunsiTHe ceds U APYrux;

* OCO3HAHHO OTHOCHUTHCS K JPYTOMY YEJIOBEKY, €Er0 MHEHHMIO;

* IPU3HABAThH CBOE MPABO Ha OIIMOKY U TaKOE K€ MPaBo APYroro;

* OTKPBITOCTH ce0e U IPYTUM;

* 0CO3HABaTh HEBO3MOXHOCTbh KOHTPOJIMPOBATH BCE BOKPYT;

* OBJIAJIETh CUCTEMOMN YHUBEPCAIbHBIX YUEOHBIX PETYIATUBHBIX NEHCTBU, KOTOpas obecrieunBaeT (GopMUPOBAHHE CMBICIIOBBIX YCTAHOBOK JIMYHOCTH
(BHYTpPEHHSISI TO3UIMS IMYHOCTH), ¥ JKU3HEHHBIX HABBIKOB JINYHOCTH (yIpaBiIeHHUs cOO0M, CaMOAUCHUILINHBI, YCTOHYNBOTO MOBEICHHUS).

IIpexMeTHbIe pe3yabTaThl 0OCBOEHHS MPOTrPaMMBbI

B no3HaBare/ibHOI (MHTE/UIEKTYaJbHOM) cpepe: — mpruoOpeTEeHUE OMBITA UCITOIB30BAHUS METOJIOB OMOJIOTHYECKON HAYKH C IEJIbI0 U3Y4YeHUs OUO0-
JIOTUYECKUX 0OBEKTOB, SIBJICHUH U TIPOIIECCOB: HAOIIOJICHNE, OMTUCAHNE, IPOBEICHUE HECTIOKHBIX OMOIOTHYECKAX OTIBITOB U KCIIEPUMEHTOB, B TOM
YHCJIe C UCTIOJIb30BAaHUEM aHAJIOTOBBIX U IIH(PPOBBIX OMOJIOTHYECKUX MTPHOOPOB U MHCTPYMEHTOB; — (OPMUPOBAHUE YMEHUS HHTEIPUPOBATH OHOJIO TH-
YeCKHe 3HAHUS CO 3HAHUSMU U3 JIPYTUX YUEOHBIX IpeaAMeToB ((PU3MKH, XUMUH, TeoTpaguu, HCTOPUH, OOIIIECTBO3HAHUS U T. ]1.),

— (hopMUpOBaHHE YMEHHIA pelIaTh y4eOHBIC 33]]a4ul OMOJIOTUYECKOTO COICPIKaHMsI, BBISIBIISATH IIPUYUHHO-CIICICTBEHHBIEC CBSI3H, IIPOBOIUTH KAYeCTBEH-
HBIC U KOJIMYECTBCHHBIC PACYETHI, JeIaTh BHIBOJIbl HA OCHOBAHUH ITOJTy4CHHBIX PE3YJIbTaTOB;

— (hopMUpOBaHKHE YMECHHS IIAHUPOBATh YUCOHOE MCCIICIOBAHUE HITU MPOEKTHYIO PadOTy € y4ETOM MOCTABICHHOH 1enu: GopMyIHpoBaTh Ipoosemy,
THIIOTE3Y M CTAaBUTh 33JIa4d UCCIICIOBAHUS, BBIOMPATh aJICKBATHO MIOCTABICHHOH 1€ METO/IbI, JIEJIaTh BBIBOJIBI 110 PE3yJbTaTaM UCCICIOBAHMS UK
MIPOEKTHOM JICATEILHOCTH;

— (hopmupoBaHue UHTEpeca K YriayOIeHUI0 OMOJIOTUYECKUX 3HaHUM (TTpeanpoduiabHas moAroToBKa U mpodeccuoHalbHas OpUeHTAIHs) U BEIOOpY
OMOJIOTHH KaK MPOQHIBLHOTO MpeJMEeTa Ha CTYIIEHU CPEJIHEro MOJIHOTO 00pa3oBaHus Ui Oynyiieil mpodecCHOHANBHOM NeITeIbHOCTH, B 00J1aCTH
OMOJIOTHH, METUITHBI, SKOJIOTUH, TICUX0JIOTUH, BETEPHUHAPUH, CETTLCKOTO XO3AHUCTBA;

— BIIQJICHHE HaBbIKaMU pabOTHI ¢ HH(OPMalIUel eCTECTBEHHO-HAYYHOTO COAEeP KaHMUsI, TPEICTAaBICHHON B pa3HO ¢opMe (B BUIE TEKCTA, TAOIHMUHBIX
TAHHBIX, CXeM, I'pauKoB, quarpamm, Moemnei, u300paXkeHu ), KPUTHYECKOTrO aHaIu3a UH()OPMAIIUY U OLIEHKH €€ JOCTOBEPHOCTH;
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— YyMEHHUE UHTETPUPOBATH OMOJIOTUYECKUE 3HAHUS CO 3HAHUSAMH JPYrUX y4eOHBIX MPEIMETOB; HHTEPEC K YIITYyOJCHUIO OMOJIOTMYECKIX 3HAHUH U BbI-
0opy O6uooruu Kak nmpouiIpHOro MpeaMeTa Ha YpOBHE CpeHEro o0mIero 0opazoBanus st Oyayiei npodeccnoHaIbHOM NeATeTbHOCTH B 00JIaCTH
OMOJIOTUH, MEJIMLIMHBI, SKOJIOTHH, BETEPHHAPHH, CETTLCKOTO X03A1WCTBA, MUIIEBOH MPOMBIIIICHHOCTH, ICUXOJIOTHH, HCKYCCTBa, CIIOPTa

- UMETh YETKHE MPEJICTABICHHUS O MAaTEPUAIUCTHYECKON CYIIIHOCTH T€HOMOB KMBBIX OPraHU3MOB U PETYISALNIO UX PAOOTHI;

— 3HaHUE OCHOBHBIX (DAKTOPOB OKPY)KAIOLIECH Cpe/Ibl, BIUSIONIMX Ha PA3BUTHE U CYIIECTBOBAHUE KUBBIX OPraHU3MOB, aJlalTalluil K (aKTOpaM OKpyxKa-
IOILLIEH Cpelbl;

— 3HaHHE OCHOBHBIX IOJIX0I0B OMOTEXHOJIOTHH, HCIIOJIb30BAHMS €€ TOCTH)KCHUI B COBPEMEHHOH KU3HU YeIOBEKa, 0COOCHHOCTHU MCIIOJIb30BAHHS
KUBBIX OPraHU3MOB JIJIsl IPOM3BOICTBEHHBIX HYK/I YEJIOBEKa;

— 3HaHHE OCHOBHBIX MOJIX0I0B CENEKIINHN U OMOTEXHOJIOTUHU KYIBTYPHBIX PACTEHUH, XapaKTepU30BaTh T€HETUIECKA MOTHU(PUIIMPOBAHHBIE PACTECHUS,
ONepUpPOBATh NOHATUIMHU, THOPUIN3ALINS, OTJATIEHHAs TMOPHUIN3altsl, HCKYCCTBEHHBIN 0TOOp, reTepo3uc, TpaHchopMalusi, MyTareHes, FeHeT HYeCKOoe
pelaKTHpOBaHMUE;

— MOHWMaHHE MOJIEKYJISIPHBIX MEXaHU3MOB PeaTM3allii HACJIEeICTBEHHOM NH(OpMAINY 1 YMEHHE CBOOOIHO OTIEpUPOBATH OCHOBHBIMH MOHITHAMHU
MOJIEKYJISIPHOM OMOJIOTHH M €€ COBPEMEHHBIX HAIIPABICHUI — IT€HOMHKH, METar€eHOMUKH, TPOTCOMHUKH;

— 3HaHUE OCHOBHBIX 3a00JICBaHHI YETIOBEKA, MEXaHHU3MOB UX PA3BUTHSA, CIIOCO0AX UX TUATHOCTUKHU U JIeUeHHs ; — GOpMUPOBAHNE YMEHHS HCITOJIb30-
BaTh TOHATHIHBIN amiapaT i CHMBOJIMYECKHUHN S3bIK T€HETHKH, TPAMOTHOE MTPHUMEHEHHE HAYIHBIX TEPMUHOB, IIOHATHIA, TEOPUH, 3aKOHOB [T 00 bSICHE-
HUS HAOJTIOTaeMBIX OMOJIOTHYECKHX 00BEKTOB, SIBJICHUH U MTPOIECCOB, MO3BOJISIONINX 3aJI0KUTH (PYHIAMEHT HAYYHOTO MHPOBO33PEHHSL.

B 1eHHOCTHO-OpUeHTAUMOHHOM cdepe:

— 3HaHWe, YTO MPUMEHEHHE COBPEMEHHBIX TEXHOJIOTHI MOJICKYISIPHOW OMOJIOTHH TTO3BOJISIET YCIICITHO PEIIaTh TaAKHE 371000 THEBHBIE TPOOJIEMBI, KaK
OXpaHa OKpYKaroIllel cpesibl, COXpaHEHHE 3/10POBbsI YEJIOBEKA, KOHTPOJIb U BOCCTAHOBJICHHE SKOCUCTEM
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TEMATUYECKOE NMIMAHUPOBAHUE

5-6 KN1ACC
Ne HasBanue pa3znenoB ¥ TeM IporpaMmsl KousmnuectBo yacos Onexrponnsie (udpoBIe) 00pa3oBa-
/o TEJIbHBIE PECYPCHI
Bcero KonTponenasie paboTs! ||[Ipaktudeckue padboTs
1. MBpI uccnenyeM KuBble 0ObEKTHI 64
2. Bimsinne okpyxaroniei cpespl Ha )KMBBIE Opra- 124
HU3MBI
OBUIEE KOJIMYECTBO YACOB I10 ITPO- 18
I'PAMME
TEMATUYECKOE NNAHMPOBAHUE
6 KNACC
Ne HazBanue pa3nenoB U TeM NPOrpaMMbl KonnuecTtBo vacos OnekTpoHHbIe (1uppoBbIe) 00pazo-
/T BaTeJIbHBIC PECYPCHI
Bcero Kontposbabie paboTel || [IpakTrueckue paboThI
3. B3aumMopelicTBre KUBBIX OPIraHU3MOB 44
4. UenoBek B XKHU3HU PACTEHUH U )KUBOTHBIX 64
5. DKOJIOTUYECKUE HUIIH 64
OBUIIEE KOJIMYECTBO YACOB IIO ITPO- 16

I'PAMME
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TEMATUYECKOE NMIMAHUPOBAHUE
7 KNACC

Ne HasBanue pasznenoB ¥ TeM IporpaMmsl KousmmuecTBo yacos Onextponnsie (1dpoBbIe) 00pa-
/1 30BaTeNIbHBIC PECYPCHI
Bcero Kontponsabie padoter || [IpakTudeckue paboThI
1. |[buoTrexHosoTHs 4
2. |MuxkpoOuonorus 12
3. || DykapuoTnyeckue OpraHu3Mbl B OHOTEXHOJOTHH 12
4. |[HacnmeactBeHHass HH(pOpMAIHS 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

TEMATUYECKOE NJTIAHUWPOBAHUE
8 KNACC

Ne || Ha3Banue pa3ziesnoB U TeM NporpamMmmbl KonnyectBo uacos Dnekrponnsie (1udpoBIe) 00pazoBa-
n/m TeJbHBIE PECYPCHI
Bcero KoHTposibHBIE pPabOTHI [IpakTrueckue paboThI
1. ||HacnencrBenHas undopManus 2
2. ||Bupyconorus 6
3. |[leHHas nmxeHepHst 1 OMOTEXHOIOTUH 8

19




No || Ha3zBaHue pa3fenoB U TeM IPOrpaMMBbl KosmmuecTBo yacos Onexrponnsie (udpoBIe) 00pa3oBa-
/o TEJIbHBIE PECYPCHI
Bcero KonTponbsHbie paboThI [IpakTuyeckue paboThI
1. ||HacnencrBennas uHpopManus 2
4. ||bHOTEXHOJOTHH B )KUBOTHOBOJICTBE 8
5. ||buoTexHONOTHH B paCTEHUEBOJICTBE 10
OBUIEE KOJIMYECTBO YACOB I10 ITPO- 34
I'PAMME
TEMATUYECKOE NNAHWPOBAHUE
9 KNNACC
Ne ri/mm Ha3Banue pasnenoB u TeM mporpaMMbl KonuuecTBo 4yacoB DnekTpoHHbIE (IU(POBHIE) 0Opa3zoBa-
TEJBHBIE PECYPCHI
Bcero Kontposnbnbie || [Ipaktrnueckue
paboThI paboThI
1. MonekyinspHas Ouoorus 20
2. MonekyssipHbIe OCHOBBI TEHETHKH 20
3. MonekyssipHbIe OCHOBBI CEIICKITHH 28
OBUIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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