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COJEP)KAHUE

IosicHuTeE/IbHAA 3anIMCKA

AKTyaJpHOCTB U Ha3HAYEHHE ITPOrPAMMBI

BapuaHTsl peanuzanuu mporpamMmmsl v (POpMbI IPOBEICHUS 3aHATHI
B3anmocBsA3b ¢ mporpaMMon BOCIIUTAaHUS

Oco0eHHOoCTH paboTHI Iearora Mo NporpamMme

Coaep:xkaHue Kypca BHEYPOUYHOI /1esITeIbHOCTH

Monynb «Kak )KHUBOTHBIEC M paCTCHUS PUCTIOCAOIUBAIOTCSD (IBOJIOIUOHHAS SKOJIOTHS)
5-6 knacchl (34 yaca)

Monynbs «OCHOBBI pacTEHHEBOJCTBa» 7-8 Kitacchl (68 yacoB)

Monyns «buorexnonorumn» 7-8 kiaccol (68 yacoB)

Monynbs «MonekysspHble OCHOBBI (pr3nosioruu u (papmaxosorun» 9 kiace (68 yacos)
Monyns «MonekysipHble OCHOBBI celekuum» 9 kiace (68 yacoB)

Ili1anupyembie pe3yabTaTbl 0CBOCHHS KYPCAa BHEYPOYHOM AeSITeIbHOCTH
JInyHOCTHBIE pE3yNbTATHI

MeranpenMeTHbIE pe3yJIbTaThI

IIpenMeTHbIE pe3yabTaThl

TemaTnuyeckoe NJIAHUPOBAHUE

Monynb «Kak )KWBOTHBIE U paCTCHHSI TPUCTIOCAOIUBAIOTCS (IBOFOIMOHHAS SKOJIOTHS)
5-6 xnaccel (34 vaca)

Mopynb «OCHOBBI PaCTEHUEBOJICTBAY» 7-8 Ki1acChl (68 yacoB)

Monaynb «buotexnonorumn» 7-8 knacchl (68 4acoB)

Monynbs «MonekyispHble 0OCHOBBI (pr3nonioruu u papmaxosorum» 9 kiacce (68 gacos)
Monynb «MonekyJspHbIE OCHOBBI cesieKuu» 9 kiacc (68 yacos)
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HOACHUTEJBHAS 3AIIMCKA

AKTYaJIbHOCTh W Ha3HauyeHue mnporpammbl. [Iporpamma paspabotana B
COOTBETCTBUM C TpeboBaHusiMU DenepalbHOTO TOCYJApPCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOrO o0OmIero oOpa3oBaHUs, OPUEHTUPOBaAHA Ha OOECIEUCHUE
WHIUBUYTBHBIX TOTPEOHOCTEH OOydYalomuxcss ¥ HampaBieHAa Ha JOCTIKEHUE
MJIAHUPYEMBIX Pe3yJbTaTOB OCBOSHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs C
y4eTOM BbIOOpa y4YaCTHUKaMH OOpa30BaTEIbHBIX OTHOIICHUNW KYpCOB BHEYPOUYHOM
JEeSTEIBHOCTU. ITO MO3BOJISIET 00ECIeUUTh €AMHCTBO 00s13aTenbHBIX TpeboBanuit GI'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOTO OOpa3OBaHMs: HE TOJILKO HAa YPOKE, HO U 3a €ro
npeaenamMu.

AKTyaJIbHOCTh ~ pe€ajiM3alluld  JTaHHOW  MporpaMMbl  OOYCJIOBJIEHa  CcaMoW
0COOEHHOCTBIO MPOEKTHO-UCCIIEOBATEIBCKOM ACITEIBHOCTU. DTa IEATEILHOCTD JICKUT
B OCHOBE TO3HABATEILHOTO MHTEpEca peOeHKa, SBIISICTCS 3aJI0TOM YMEHUS TUIaHUPOBAThH
To0bIe ACHCTBUS U BAXKHBIM YCIIOBUEM YCIICITHOM pean3aiuu uaei. Jlroopie n3aMeHEeHHUsI
COBPEMEHHOT0 O0O0IlecTBa CBsI3aHbI C NPOEKTaMH U UCCIECIOBAaHUSIMU — B HayKe,
TBOpUYECTBE, OM3HECE, OOIMECTBEHHON XU3HU. [109TOMY BaKHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTHA OO0ydYaromerocs sBiIseTcs (OPMHPOBAHWE OCHOBHBIX HAaBBIKOB IPOCKTHO-
HCCIIEIOBATENLCKOM NeATEIbHOCTH.

[Iporpammoii mpemxycMoTpeHO (OPMUPOBAHHWE COBPEMEHHOTO TEOPETHUECKOTO
YpOBHSI 3HaHWUW, a TaKKe M TMPAKTUYECKOTO OMbITa padoThl € J1abOpaTOPHBIM
o0opy0BaHUEM, OBJIAJICHUE TMPUEMaMH MCCIIEIOBATEIbCKON NIeITeIbHOCTH. MeToabl
OpraHu3alui  00pa30BaTEIbHOW W  HAYYHO-HCCIIEIOBATEIbCKONW  JACSTEIBHOCTH
MPeAyCMaTPUBAOT (OPMUPOBAHUE Y OOYYAIOMUXCS HECTAHAAPTHOTO TBOPUYECKOTO
MBIIJICHUS, CBOOOIBI CAMOBBIPAKEHUS U MHANBUIYATLHOCTH CYXKICHUH.

Jlis momHOrOo ydera MOTPeOHOCTEW y4alMxcs B TMPOTPaMME HCIMOJIb3YEeTCs
mudGepeHIUPOBAHHBIM TOAXOA, YTO CTHMYJIUPYET YYaIlerocs K YBEIWYCHUIO
NOTPEOHOCTH B MHAMBUAYATHHOMN, HHTEIJICKTYAIbHON U MMO3HABATEIILHON JESTEIHHOCTH
U Pa3BUTHIO HAYYHO-UCCIIE0BATEILCKUX HABBIKOB. [IporpamMma ctaneT BocTpeOOBaHHOU
B TMEpPBYIO Ouepenb IIKOJbHUKAMH, KOTOPbIE HWMEIOT CTOWKWHA WHTEpeC U
COOTBETCTBYIOIIYIO MOTHBAIIMIO K U3YUCHUIO MPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA,
€CTECTBEHHBIM HayKaM M TCXHOJIOTHSIM.

B mozpocTkoBOM BO3pacTe ydamiiecs MposBIISIOT CBOIO 3aMHTEPECOBAHHOCTH B TOM
WIM WHOM 00JlacTH 3HAHWK, HAYyYHOM HANpPaBJICHUM WIM MPOQPECCHOHATBHON
nesTenbHOCTH. TakuMm 00pa3oM mNpoucXoAuT (GOPMHUPOBAHWE I[I03HABATEIBHOW U
MPO(ECCUOHAIEHON COCTaBIIAIONICH 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
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MOJIyYEHUIO HOBBIX B TOM YHCIIE MNPAKTUYECKUX HABBIKOB, a TAK)KE MOTHBUPYET
ydaierocsi Ha mpohOpUECHTAIIHIO.

[IporpamMmMa HalejaeHa Ha MOMOIIb peOCHKY B OCBOCHHU OCHOB OpTaHU3allUU U
OCYILIECTBJICHUS! COOCTBEHHOM NMPOEKTHO-UCCIIEI0BATENLCKON JIEATENbHOCTH, & TAKXKE B
NpUOOPETEeHUH HEOOXOAMMOTO OmbITa Ui paboThl HaA  WHAUBUAYAIbHBIM
HCCIIeIOBaHUEM WU TpoekToM. [IporpamMMa momoskeT MIKOJBHUKY B O0jee riIyOOKoM
M3YYEHUH UHTEPECYIOIIeH ero o0IacTi €CTECTBEHHBIX HAyK, a TAaKXKe B MPHUOOPETEHUHU
BAXHBIX COIIMAJIbHBIX HABBIKOB, HEOOXOIMUMBIX NJISi MPOIYKTUBHOM COLMATIH3AIUN U
(opMUpPOBaHUSA IPaXKTAHCKON TTO3UIIUU:

— HaBbIKA CAMOCTOATEIBHOIO PEIIECHUS aKTyaJbHBbIX MCCIEA0BATEIbCKUX WIIU
MPaKTUYECKUX 3aJa4, BKIIOYAIONIETO0 B ce0s1 yMEHHE BHJIETh U AHAIM3UPOBATH
npoOJeMBbl, HYKJAIOIIKUECs B PEIICHUH, YyMEHWE JIeTajdbHO IpopadaThiBaTh U
pealn30BbIBaTh CIIOCOOBI pabOThI ¢ HUIMH, YMEHHE IJIAHUPOBATh COOCTBEHHYIO padoTy U
CaMOCTOSTENIbHO KOHTPOJIUPOBATH CBOE MPOJIBHIKEHHE K JKEIIAEMOMY pe3yibTaTy;

— HaBblKa T€HEPUPOBAHHUS U O(QOPMIIEHHUS COOCTBEHHBIX HJACH, 00JIeUEeHUs UX B
yA0OHYIO0 Ui pacnpocTpaHenus popmy;

— - HaBbIKa YBAKUTEIBHOIO OTHOLLIEHUS K Uy KUM B3IJIs,1aM U UJ1eIM, 0(OPMIICHHBIM
B paboTax JApyrux JroJed, APYruX aBTOPOB — BIAAEJbLEB HHTEIUIEKTyalbHOU
COOCTBEHHOCTH;

— HaBblKa  MNYOJIMYHOrO  BBICTYIUIGHHMS — mepel  OONpUIOW  ayAUTOpHUEH,
apryMEHTUPOBAaHUS W OTCTaWBaHUS CBOEW TOYKHM 3pEHHUs, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIHbIX, YOSKICHUS APYTUX B CBOEH NMPaBOTE, MPOJABUKEHHS] CBOUX
ujaeu;

— HaBblKa padOThl CO CHEUHUATM3UPOBAHHBIMU KOMIIBIOTEPHBIMU MPOrpaMMaMy,
7a00paTOpHBIM  O0OPYAOBAaHUEM, TEXHUYECKUMH YCTPOWCTBAMH, OMOIMOTEYHBIMU
GboHZAMM W HUHBIMU pECypcaMH, C KOTOPBIMH MOXET OBITh CBsI3aHa MPOEKTHO-
UCCJIEI0BATENBCKAS IEATEIIBHOCTD IIKOJIBHUKA.

Kpome Ttoro, paGoTa MIKOJIbHMKA HaJ MPOEKTOM WM HUCCIEJOBaHUEM Oyner
CHOoCcOOCTBOBAThH U PA3BUTHIO €TO aJIEKBATHON CAMOOIICHKH.

BapuaHTtsl peasu3anuu nporpaMmmsl 1 popMbl IPOBeIeHHUS 3aHATHIA.

JlanHast mporpamma paccuuTaHa Ha pabOTy €O IIKOJbHUKAMU 5-9 KIIaccos.
Ilenarory BaxHee aKLIEHTHPOBATh CBO€ BHUMAHHE HE CTOJIBKO HA KAaUECTBE PE3yJIbTAaTa
MPOEKTa UM UCCIIEOBAHMS, CKOJIBKO HA TOM, YTOOBI YHaIIUICS MOJTydal 3HaHUS B TOM
YHCJIE U YEPE3 BBIITOJIHEHHUE MPAKTUYECKOr0 3aJaHus, Al BBIBOJABI U YMO3aKIFOUECHHSI
HA OCHOBAaHHMM CBOEr0 HCCJIEJAOBAHMS, YYMIICA CpPaBHUBAThb €ro pe3yibTaThl C
TEOPETUYECKUM MATEPUAJIOM U UCCIIEIOBAHUSIMU JIPYTUX IIKOJbHUKOB. Takum 00pazom,
IIKOJIbHUK OCBOUT OCHOBBI MPOEKTHO-UCCIIEI0BATENBCKON IS TEIbHOCTU U MPUOOpETET
HABbIK KPUTUYECKOTO OTHOILIEHUS K MaTepualy.
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[Iporpamma pa3dbuTa Ha MOIYJTH, KOTOPHIE MOTYT OBITh HCIIOJIB30BAaHbI JIMOO
YacTUYHO, JiMOO monHocThio. Tak Moaynp «Kak JKMBOTHBIE M pacTEHUs
PUCTIOCA0INBAIOTCS (IBOJIOLMOHHASA AKOJIOTHUS) MPEANoiaracTcsl Al U3y4eHHUsS B 5
i 6 kiacce B TeueHwe ojHoro roga (34 waca B rox). Moaymu «OCHOBBI
pacTeHueBoACTBa» M «buorexHonorus» paccuuTanbl Ha 68 4YacoB W MOTYT OBITH
peanu3oBaHbl B TeUeHUH 2-x JeT (1o 34 yaca B roj) uiu B TeueHuu 1 roga (68 yacos B
ron). Bo BTOpoM ciyuae BO3MOXKHO MpOXoxkaeHHe oOoux wmoxayiehd («OCHOBBI
pacTeHneBoACTBa» B 7 wiu § kiacce, «buotexHonorun» B 7 uim 8 Kiiacce). AHAJIOTMYHO
Moaynu «MoJeKyIapHble OCHOBBI (PU3HONOTHH U (PapMakoIoTum» U «MoJeKyIspHbIe
OCHOBBI CEJIEKIIMI» PacCUUTaHbl Ha 68 YacOB U MOTYT OBITh PE€aTU30BAHbI B TEUCHUHU 2-
x Jiet (no 34 yaca B roj) win B TeueHuu 1 roxa (68 wacoB B roa). Bo BTOpom ciydae
BO3MOXKHO NIPOXOXkJAeHHE 000uX Moayneu («MosjeKkyaspHble OCHOBBI CEJIEKIMH» B 8§
KJiacce, «MomekysipHble OCHOBBI (DU3MOJIOTUH U (hapMaKoJorum» B 9 kmacce).

MOXHO pEKOMEHJ0BaTh HCIOJIb30BaTh MOAYyIu «Kak >XKMBOTHBIE M pPACTEHHS
npucnocadauBaTcs», «OCHOBBI  PAacCTEHUEBOACTBAY», «MOJEKyIsIpHbIE OCHOBBI
CEJIEKIMI» B KaUeCTBE HEMPEPHIBHOIO 00pa3oBaTesIbHOTO IUKiIa (5-9 kiace no 1 yacy B
HEJENI0) Ul KJIacCOB arpoOMOTEXHOJOIMYecKoM HampasieHHocTH. Moaymn «Kak
KUBOTHBIE M paCTEHHUs MpucrnocabiuBaroTcs», «buorexnonorun» u «MoleKyasipHbIe
OCHOBBI (PU3HOJIOTUH U (HapMAKOJIOTUN» B KaYECTBE HEMPEPHIBHOIO 00pa30BaTEIbHOIO
nukna (5-9 kmacc mo 1 Wacy B Henmeno) JJisl KJIACCOB OMOTEXHOJIOTMYECKOTO WIIH
MEJUILMHCKOTO HAMPaBJIECHUH.

B3aumocBsa3b ¢ mporpammoi BocnutaHus. [Iporpamma kypca BHEypOYHOU
JeSTeIbHOCTH pa3paboTaHa € Y4YETOM PEKOMEHJAIMN TMPUMEPHOM MPOrpamMmbl
BOCIIUTAHUS, YIUTHIBAET TICUXOJIOTO-TIEIarOTUYECKUE OCOOCHHOCTH JAaHHBIX BO3PACTHBIX
KaTeropuil. ITo MO3BOJSET HA MPAKTUKE COEAMHUTH OOYYArOUIyl0 M BOCHHUTATEIbHYIO
JEeSATENBHOCTD ME/1arora, OpUEHTUPOBATh €€ HE TOJIBKO Ha MHTEJUIEKTyaJIbHOE, HO U Ha
HPaBCTBEHHOE, COLIMATILHOE pa3BUTHE PEOCHKA. DTO MPOSBISAETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIHTATOB PEAIU3alMU MPOTrPaMMbl BHEYPOUHOUH
NEATEIbHOCTH, HAIEAIINX CBOE OTPAKEHUE U KOHKPETU3AIMIO B TPUMEPHOM Mporpamme
BOCITUTAHUS,

— B BO3MOXXHOCTH KOMIUIEKTOBaHHUSI Pa3HOBO3PACTHBIX TPYII JJIsi OpraHU3aluu
npo(OPUEHTAIIMOHHON  AESATENbHOCTA IIKOJIBHUKOB, BOCIHMTATEIbHOE 3HAYCHUE
KOTOPBIX OTMEYAETCsl B IPUMEPHON TPOrpaMMe BOCHUTAHMUS;

— B UWHTEPAKTUBHBIX (oOpMax 3aHATHA IS IIKOJBHUKOB, OOECIEYMBAIOIINX
OOJBIIYI0 WX BOBJEYEHHOCTh B COBMECTHYIO C NEAaroroM W APYTMMH JEThbMU
JEeSTEIbHOCTh U BO3MOKHOCTh 00pa30BaHUs Ha €€ OCHOBE JETCKO-B3POCIIbIX OOIIHOCTEH,
KJIIOYEBOE 3HAYEHUE KOTOPBIX JJisi BOCHUTAHUS MOJYEPKUBACTCA NPUMEPHON
NpOrpaMMON BOCITUTAHUSI.
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Oco0eHHOoCTH PadOTHI yYUTeEIsl IO PpOrpamMMme. 3a/1a4a yUYUTENS COCTOUT B TOM,
YTOOBl CONMPOBOXKJATh MpolLEcC NPOo(EeCcCHOHANBPHOM OpPHEHTALWK IIKOJIbHUKA,
packpbiBasi MOTEHLMAN KaXKJOT0 4Yepe3 BOBJICUEHUE B MHOTOOOPA3HYIO AESTENBHOCTD,
OpPraHM30BAHHYIO B pa3HbIX (popmax. [Ipu 3ToM pe3ynbTaToM pabOThl YUUTENS B IEPBYIO
ouepenb SABISIETCS JIMYHOCTHOE pa3BUTHE Yydanlerocs. JIMYHOCTHBIX pe3yJbTaTOB
YUUTEIb MOXET JIOCTHYb, YBJIEKas YYEHHKa COBMECTHOM W WHTEPECHOM MM 000uM
NEeATEIbHOCThIO,  YCTaHABIMBAasE  BO  BpeMs  3aHATHA  J0OpOKEIaTeNbHYIO,
MOJIICPKUBAIOIIYIO aTMOC(EPY, HACHIIIAS 3aHITHS LIEGHHOCTHBIM COACPKAHHEM.

[IpuMepHast cxema NpOBEICHHUSI 3aHATHM 110 IPOrPAMME:

1. OObsACHEHUE TEOPETUUECKOTO MaTEpHAIa IO TEME.

2. IloaroroBka K SKCIEPUMEHTAIBHOMY 3aHATHIO, OOCYXJIEHHUE OOBEKTOB IS
IPAKTUYECKOTO 3AHITHS.

3. IIpoBeneHne NPaKTUYECKOTO 3aHATUSA — OCHOBHAS 3a/1a4a OCBOCHUE METOJO0JIOTUU
JAHHOTO HKCIIEPUMEHTA.

4. [lo OKOHYaHWM NPEMJIOXKHUTH MAETSIM, KOTOpPHIE 3aMHTEPECOBAIUCH JTAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €0 B MCCIEIOBATEIbCKUN MPOEKT. JJig 3TOro Heo6X0AUMO
0oOCYyIUTh OOBEKTBl, KOTOpPbIE YUYEHUK OYIeT UCCIeN0BaTb, COCTABUTh IUIaH
DKCIIEPUMEHTA.

5. IlomoYb y4yeHUKY MPOAHATU3UPOBATh PE3YJIbTAThl SKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-UCCIEA0BATEIbCKON AEATEIbHOCTH IKOJIbHUKOB
MOXHO B TMpOIECCe 3aIIUThl MMU CBOMX pabdOT B paMKaxX IIKOJbHOH Hay4HO-
MPaKTUYECKON KOH(PEPEHIIUH.
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COJIEP)KAHUE KYPCA BHEYPOUYHOM JEATEJBHOCTHU

Moayab «Kak )KUBOTHBIE€ M PACTEHHSI MPUCTIOCAOIMBAKOTCS» (IBOJIOLMOHHAS
3K0JI0THus) 5-6 KiIaccsl (34 yaca)

1. Mpuvt uccneoyem xncuevte oo6vekmot (6 uacos)

CBoiicTBa M CTPOEHUE MUBBIX OPraHU3MOB (CTpO€HHE KIETKH). Bua, ocodb —
OpraHu3M Kak efuHas cucrtema. Apantanuu (nmpucrnocodsenus). [lonsarue romeocrasa
®KUBOTO opranu3zma. CriocoObl €ro nojaepKaHusl.

[lonsitue BapuatuBHOCTH Tpu3Haka. lcciemoBarenbckue paboTel «Bce nu
(cunu1bl, 6enku, 6epe3sl U T.1.) oauHaKoBbIe? DOTOKBECTY.

Orpanuyenus Mopdonoruueckux u (Qusnonornueckux amantanui. Ilodemy
OpraHu3Mbl HE CTAHOBATCA OECKOHEYHO OOJBIIMMH, MaJICHBKUMHU, BCESIHBIM.
[TpakTyeckas padbora «CocTaBiisieM KHUTY PEKOPIOB PAaCTEHUN M KUBOTHBIX HAILIETO
Kpasp».

2. Bnuanue okpyscaroweit cpeovt Ha rHcuevle op2anusmwl (12 uacos)

dakTopbl OKpyKaromieil cpeabl (abMoTuyeckre, OMOTUYECKUE, aHTPOTIOTEHHBIE).
[Ipumepst  aOuoTudeckux (HaKTOPOB, OKA3BIBAIOIIMX OCHOBHOE BJIHMSHUE Ha
KUBHEACATEIbHOCTh  KUBBIX  OpPraHW3MOB:  TEMIIEpaTypa, CBET, BJIAXHOCTb.
[IpakTueckoe 3austue «l{BeT u Temno» (KyOMKH JibJa B3BECHUTh, MOJOKUTh B YaIlIKU
Ilerpu Ha pasHouBeTHYIO Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasin). [IpakTrueckoe 3ausiTue «YTo pacTBopsercs B BoAe» (dKCIEpUMEHT « Kuakuii
nom»). [Ipaktuaeckoe 3anstue «Auddysus Bemects B Boje (pacTBOphI)», «/IBukeHue
pacTBOpoB To IBeTKY». [Ipaktnueckoe 3ansarue «Jlem mimaBaer B Boje (aiicOeprw,
3amep3anue BogoeMoB)». [Ipaktuueckoe 3anstue «Jlen mpu 3amep3aHuu paciIupsieTCs»
(pazpyiienue kamMHs (TOYBOOOpa3OBaHUE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPHUCHOCOOJICHHS]  JKHUBBIX  OPraHU3MOB K
abuotnueckuMm (akrtopam. [IpucnocoOneHusi K OCHOBHbIM aOMOTHYECKUM (paKTOpam:
TeMmreparypa, BIaxXHOCTb W cBeT. [Ipaktuueckoe 3ansatue «lllyba» (kyOuku mbpaa
3aBEpHYTh B Pa3HbII MaTepua, B3BeCUTh). [IpakTuueckoe 3anstue « [urMeHTsn (MOKHO
pas3nenuTh Ha BaTMaHe Kpacutenu u3 (imomactepoBy. [Ipaktmueckoe 3ansitue «Kak
KUBOTHBIE [JIABAIOT B BOJI€» (DKCIIEPUMEHT C MUMIETKOM).

UccnenoBarenbckue padoThl «BiusgHue cBeTa (Teria, BIaKHOCTH, COCTaBa MOYBHI)
Ha pACTEHUS B E€CTECTBEHHBIX WM HCKYCCTBEHHBIX YCIOBHSAX» (Ha JOCTYITHOM
maTepuare).

3. Bzaumooeiicmeus scusvlx opzanuimos (4 uaca)

buotnueckue bakTopHI. 3aKOHOMEPHOCTHU pa3BUTHUS MEKBHI0BBIX
B3aUMOOTHOIICHUH. KoaBoomust (XUIHUK-KEPTBA; IMApa3UT-XO3IUH) IBOJIOLMS
cTpareruii goObiBanust mumy. ConnanbHOCTh. Bujsi-Bceneninl. [lepeuens pacTeHwmii-
Bpeauteneil. MccnemoBarenbckas pabota «HabOmroneHus 3a B3auMOOTHOIICHUSMHU
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’KUBOTHBIX MPHU JOOBIBAHUH MUIIY (KOPMYILIKH JIJISI ITHII, JJI1 TOPOACKUX MU CEIbCKUX
KUBOTHBIX). BeO-kamepwr». HccnemoBarenbckass paborta «PacmpocTpaHeHHE BHUIOB-
CHHAHTPOIIOB B HAIIIEW MECTHOCTH.

4. Yenoeex 6 yncusnu pacmenuil u xcueomuvix? (6 yacos)

AnTponorennsie paxropsl. [IpaBna ju, 4To NepBOOBITHBIC JTIOAM KUITU B TADMOHHUH
¢ npupoaoi. OIOMAalIHUBAHUE U MPUPYUYECHUE KUBOTHBIX U PACTCHHI. 3a4€M CIIacaTh
BBIMHUPAIONINE BUJIBI, KaK 3TO JenaTb. KyIbTypHbIE pacTeHUS U UX JUKHE TMPEIKH.
[Touemy Ba>kHO MX COXpaHATh. Pa3HOOOpa3ue KynbTYpHBIX PACTCHHM U UX 3HAYCHUE B
KU3HU yenoBeka. KpacHas kaura Baueid teppuropun. Oco00 oxpaHseMble TEPPUTOPHH,
3anoBegHUKH Poccum u mupa. Ilpaktuyeckas pabora «PasHooOpasue KyJabTYpHBIX
PACTEHMI B BallIEM PETUOHEY.

UccnenoBarenbckas pabota «BiMsgHHEe aHTPONOTeHHBIX (PAKTOPOB HA Pa3BUTHE
pacTeHUl B rOPOJIe/HACEIIEHHOM ITYHKTE.

Okckypeusi/mpaktuueckass padora «OOIIT B Bamem peruoHe — yHHUKaJIbHbIE
OOBEKTHI TPUPOIBI».

5. Dkonozuueckue nuwiu (6 uacos)

buocdepa — onHa U3 BakHEHIUX 000704YeK 3eMiH. YTO Takoe «3KOJIOrHYeCKHe
HUIIW» U Kak OHM (opmupyroTcs? dopMupoBaHHE 3HAHUN MO OHOpPa3HOOOpa3MUIO
KU3HEHHBIX  (OpM,  TMOBEACHUYECKHX  NPHUCHOCOOJIEHUHA,  MOAU(PHUKALUOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PactutensHbie cooliiecTBa U ux TUIbL. Pa3Burtue
Y CMEHBI paCTUTEIBHBIX COOOIIECTB.

Uccnenosatenbckue paboThl «DKOJIOTMYECKUE HUIIKM BOKPYr TeOs — OIUCaHUe
(pakTopoB OKpyXkatouieil cpensl». MccnenoBatenbckue paboThl «DeHoornyecKue
HAOIIO/ICHUS.

MoayJb «OcHOBBI pacTeHHEeBOACTBa» 7-8 Kiaccenl (68 yacos)
1. Beeoenue 6 pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTEeHUEBOJICTBO: OCHOBHBIE (DAaKTOPHI BBIPAIIUBAHUSA PACTECHUHU.
Ucropust pa3BuTus arpoxuMudeckux 3Hanui (pabotrsl M.B. Jlomonocoga, 0. JIubuxa,
Byccenro, B.B. [lokyuaeBa, K.A. Tumupszena, II.A. KocteiueBa, [{.H. IIpssHuminukoBa
u ap.). [Ipaktuaeckas pabora «bouka JInbuxay.

2. Azpomexnuueckuil Ikcnepumenm (6 uacoe)

[IpaBuna TOCTAaHOBKM arpo3KCHEpPUMEHTOB. IlocTaHOBKa SKCIEPUMEHTOB C
pacTeHUsMHA. BBIOOp TEMBI, COCTaBICHUE THUITOTE3BI, ICIM W 3aJ1a4d IKCIEPUMEHTA TI0
BBIPAIIMBAHUIO PACTCHHH B KOHTPOJIMpyeMoil cperne. KoHTpoiw, IMMOBTOPHOCTH,
NpPOBEICHUE OJKcrnepuMeHTa. IlmanupoBanme skcnepuMeHTa. OIEHKa pe3yJbTaToOB
skcriepuMenTa. MccnenoBarensckas pabora «DaxTopbl, BIMSIONIME HA MPOpPACTAHUE
ceMsiH (POCT IPOPOCTKOB)».

OcBoeHne TEXHOJIOTHH KPYTJIOTOJAYHOTO BRIPAIIIMBAHUS CATATOB M MUKPO3EIICHU
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B KOHTPOJUPYEMBIX MCKYCCTBEHHBIX YyCIOBUAX. COOp yCTaHOBKHU [IJIsi BBIpPAIIMBAHUS
pPacTEeHHI B KOHTPOJIMPYEMBIX YCIOBUSIX.
3. Ponv xumuueckux inemenmoes 6 numanuu pacmenuii (20 uacos)

Bopa. PactBop. BbITsDkKka. AHHMOHBI, KaTHOHBI, SJIEKTPONPOBOAHOCTL M pPH
pactBopa. Pojib XUMUYECKUX AJIEMEHTOB B MUTaHUU pacTeHul. [lomydeHne nuraTeabHbIX
BeniecTB pacteHusIMH. [IpakTudeckas pabora «CxeMbl MUTaTEIbHBIX pacTBOPOB. Pacuer
7103 YIOOpEHUH U1l MUTATEIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHudeckue, MHUHEpaldbHble, MHUKpPOOHOIOruYecKue. THuIbl
NUTaHusl pacTeHuil. Bo3aymHoe W MHHEpallbHOE (KOPHEBOE) NUTAaHUE PACTEHHI.
TpaHCIIOPT NUTATENBHBIX BEMIECTB PACTCHUMN: BOCXOIAIIMA M HUCXOISAIIUN TOK.
Baxneiime kanuiineie, pochopHbIe U a30THBIE yA0OpeHus, uX cBoiicTBa. [IpocThie u
cinoxHbie ynoOpenusi. [lpaktuueckas padota «llpaBuiia cMemvMBaHus yIOOpEHUI»
[IpakTueckas padora «llutanue pacTeHUN: TEXHOJIOTUSI MPUTOTOBICHUS MUTATEIBHBIX
PacTBOPOB ISl pa3HBIX KYJIbTYpPH.

Poct u pa3Butue pacTeHMil: 3Tambl OHTOreHEe3a, (PAKTOpHI, BIMUSIOUIME HA POCT
pacTeHuil: CBET, TyCTOTa NOCaJ0K, nuTaHue, cyocrpar. IIpakrtuueckas pabora
«MOHUTOPUHT MUHEPATIBLHOIO MTUTAHUS PACTEHUI».

OcoOEHHOCTH NHTAaHHWS PACTEHUH a30TOM. A30T M €ro 3HAYEHUE B IKU3HH
pactennii. DOpMBbI a30Ta U UX IPEBPAIIECHUE B IIOYBE.

HcTtounuku ¢ocdopa ans pacrenus. 3HaueHue Gpochopcoaepraiux coeAMHEHUN
B KieTKe. Poib Makposprudyeckux coequuenuii gochopa B SHEPreTHIECKOM 0OMEHE.

Bnusinue kanus Ha (U3MYECKHE CBOMCTBAa MPOTOIUIa3Mbl, Ha (PEPMEHTHI
yTIE€BOAOPOJAHOIO0 OOMEHa, CUHTE3 OeNKOB U Jp. Poib Kanus B MoAAep)KaHUU MOHHOTO
OaslaHca B TKaHSX, B MPOIIECCAX CAMOPETYIISIUY.

Perynaropnas u crpykTypooOpa3oBareibHas poOJib Kalbldg. YdYacTHE B
0o0pa30BaHUU KJIETOYHOU CTEHKH, MOAJECPKAHUU CTPYKTYPhl MEMOpaH U PEryssius ux
MPOHUIIAEMOCTH.

3HaueHue MarHusi B MeTabojm3Me pacTeHuil. Maruuii B cocraBe XxJjiopoduuia,
CXOJCTBO XJIOpO(UIUIa U TeMOTJIOOMHA KaK CBUAETENIbCTBO €JUHCTBA OPraHUYECKOIrO
MHpa.

Cepa 1 ero OCHOBHBIE COEJUHEHHS], UX POJIb B CTPYKTYPHOM OpraHu3aluu KIETKH,
y4acTHE B OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHSIX.

MuxkposnemenTsl. [IpencraBienuss 0 pojd MHUKPOIIEMEHTOB B METa0OJIU3ME
pacteHuii. OCOOEHHOCTH TMOCTYIUICHUS] MHKPOSJIEMEHTOB B pacTeHus. CUHEPTU3M H
aHTAaroOHW3M 3JIEMEHTOB MTUTAHUS PACTCHUIA.

PactutenpHas JMAarHOCTUKAa W METOIbI WISHTU(PUKAIIMU HEI0CTaTKa/U30bITKa
anemeHTOB nutanus. [IpakTuueckas padota «PacTurensHas qTuarHoCTUKay.

UccnenoBarenbckas padora «O1ieHKa COCTOSTHUS KOMHATHBIX PACTEHUHN, paCTEHUN
Ha IIKOJIbHOW TEPPUTOPUHU, YCTAHOBKA MPUYUH MATOJOTMYECKUX COCTOSIHUM (Tpu
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HAJTUYHHN ).
UccnenoBatensckass pabota «OIleHKa BIMSHUA PA3IMYHBIX JJIEMEHTOB Ha
COCTOSTHHE PaCTCHHI (COCTaBICHUE PA3ITMYHBIX MOJIKOPMOK ).

4. Pezynamopwl pocma pacmenuil. 3auwjuma pacmenuii (4 uaca)

[TonsTre o perynaropax pocta pactreHuid. CTUMYISTOPHI pocTa — (GPUTOTOPMOHBI
(aykcuHbl, THOOCPEIIMHBI, IUTOKUHUHBI). UTHTHOUTOPBI pocTa pacTeHUM: 1. mpupoIHbIe
(abcum3oBasi KUCIOTa U HEKOTOpble (hEHOJbHBIE BEIlEeCTBA (MKyMapoBasi, KOpHYHas,
CAIMIIMIIOBAsE K-Thl), 2. CUHTETHYeCKHuEe (MOpPGAKTHHBI, pETapAaHThl, Ie(OTUAHTHI,
JCCUKAHTBI, repOunuabl). @OHUTOMOHMTOPUHI U OLIEHKAa COCTOSIHHSI PacTeHHUH.
CoBpeMeHHbIe crniocoObl MOHUTOpUHTa. [IpakTnueckas pabora «OUTOMOHUTOPUHI WU
OLICHKA COCTOsAHUS pacTeHui. CoBpeMEeHHbIE CIOCOOBI MOHUTOPUHTAY.

HccnenoBarenbekas padota «BiausiHue rerepoaykcrHa Ha mpopacTtaHue (pocT Ha
Pa3HBIX CTa/IUAX, B PA3HBIX YCIOBUSX) Pa3IMUHBIX PACTEHUI.

3amura pacTeHUil OT BpeauTesneil: ocHOBbl Omometona. Ilpaktuyeckas padbora
«WHcekTapum: npaBuiia ¥ yCJIOBUS Pa3BEACHUS MOJIE3HBIX HACEKOMBIX).

5. Boonasa, necuanaa u nou6eHHAaA KyJ1bmypbl, UX NPUMEHEHUE 6 GbIPAUIUEAHUU
pacmenuii. Quzuonozusa pacmenuii (8 uacos)

BojaHnasi, mecuaHas M NMOYBEHHAsl KYJIbTYpbl, UX NPUMEHEHHE B BBIPAIMBAHUU
pactenuii. IlpoBenenue Bonbl B KOpHE M cTeOie pacteHuil. IIpakTtuyeckas padora
«KopHeBoe naBieHue».

Boaubiii pexuM pacTeHHil: CTpoeHue YCThHIl: (aKTOPhI, BIUSIONIME HA HX
PACKpBITHE U 3aKpbITHE. 3HAYCHHE MEXAaHU3Ma PETYJISILNN UCTIAPEHUS BIaru paCTCHUEM.
[IpakTnueckas pabora «IIpurotosnenue npenapara yCTbUIl METOJOM CJIETIKA.

UccnenoBarenbckue padoThl: «BiusHuEe yCIIOBUW COAEp)KaHMUS PACTEHHA Ha
KOJIMYECTBO YCTBUI.

@OoTOCHMHTE3 — YHUKaJbHBIIM mpouecc pacteHuil. TemHoBas u cBeroBas (a3bl
¢dorocunTeza. 3HaueHne (HPOTOCHHTE3a IS KUBBIX Oopranu3moB. lIpakTuueckas padora
«DyHKIMOHAJIbHAA  JIHArHOCTHMKAa PACTEHHH 1O AaKTUBHOCTH  XJIOPOIUIACTOB)
UccnenoBatensckast pabora «Omnpenenenune xiopopmwmia A u b, onenka
(OTOCUHTETUYECKON aKTUBHOCTU PACTEHUHN U (PaKTOPOB, BIUAIOIIMX HA HEE.

@akTopsl pocTa pacTeHUM: BO3AYX U adpauus. I[loa3zeMHOe ApIXaHue pacTEHUN:
COCTaB TIOYBEHHOTO BO31yXa, Tra3000MeH. [a3000MeH Tipu OECIIOYBEHHOM
BbIpamuBanuu. [Ipaktuueckass pabora «Aspamus, CO2 u O2. [lpixaHue pacTeHHII».
[Ipaktrueckas pabota «JlpIxaHue pacTeHUI: OlleHKa MHTEHCUBHOCTH JIbIXaHUS PACTCHHMA
U TUIOJIOBY.

UccnenoBatenbckue paboTel: «BnusHue cmoco0a BbIpamuBaHus (cocTaBa
MUTATEIBHOM CMECH, CXEMbI BHECEHUS) HA POCT U PA3BUTHS PA3NIMUHBIX PACTEHUN.
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6. Kynemypuwvie pacmenusa. Coepemennnvie acnekmul ceaexyuu (20 uacoes)

Kak denoBek cran ucnons3oBaTh pacTteHusi? CBs3b pa3BUTHUS LHUBUIM3ALUU
YeJI0BEKa W OJIOMAallIHMBaHus pacTteHuid. Jlomectukamus. Juckyccus «JlomecTukanus,
BCE JIM pPACTEHUS M IKUBOTHBIE, KOTOpBIE JKUBYT pSAIOM C YEJIOBEKOM UM
0JIOMalTHUBAIOTCS? MOKHO JIM CUYUTATh TapaKaHa OJJOMAIIHEHHBIM KUBOTHBIM?»

HacneacTBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPTaHHU3MOB.
N3menunBocth. Bunpl usmenunBocth. Ilpaktuyeckas pabota «MomudukanuoHHas
U3MEHUYUBOCTD (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

['en — wMaTepuanbHbII HOCWUTENb HACIEACTBEHHOCTH W  HW3MEHYHMBOCTH.
HyxiiennoBeie kuciaoTsl. JIokanu3anuss T€HETHYECKOTO MaTepuaia B KieTke. Jlenenue
kierok. Permmukanus [JHK. OcHoBHast torma MosekysisipHOi Onoaoruu. TpaHCKpUIILUS.
Tpanciauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(Ha Oucepe uinu KoHCTpykTope)». IlpakTuueckass pabora «Mytamus Ha OytepOpoje
(Jr000¥ O0BEKT W3 MpeAblaylield padoThl, I/ie U3MEHEHUE WHCTPYKLHMH MPUBEIET K
M3MEHEHUIO BHEUIHETO BH1a O0BEKTA)».

D¢ dexT OyTbUIOYHOTO TOPJIBIIIKA M TeHeTHYecKoe pa3zHooOpaszme. Uto Takoe
reH0aHk? 3ayeM COXpaHATh I€HETHYECKHUE pecypchl pacTeHui? OCHOBHBIE CHOCOOBI
COXpaHEHUs TEHETUYECKUX PECYpCOB pacTeHu (ex situ u in situ).

3nauenne pabor H.M. BaBunoBa. 3akoH  TOMOJIOTMYECKUX psiioB. LIeHTpsI
POUCXOXKIIEHUS KylbTypHbIX pactrennii H.M. BasunoBa u ILM. JXKykosckoro.
[Ipaktrueckas pabota no rpynmnam «OTKy/1a Ha HalMX CTOJIaX (GPYKThI/OBOITH/3IAKI.

OcHoBHBIE MeTOAbl cenekiuu. ['nbpuamzanus. Popmbel oTO60pa. OCHOBHBIE
HATPaBJICHUS CEJIEKIINK: YJIYYIICHHE YPOKAWHOCTHU, YCTOMYMBOCTH K OMOTHYECKUM U
abuotnueckum (axkropam. [Ipaktudeckas padora «BeipamuBaem ropox. Kak nposectu
CKpELIMBAaHUE Y TOPOXay.

Ecte nu xu3Hp B mpoOupke? bBHOTEXHONOTHS KYJIbTYpPHBIX paCTCHUIA.
UccnenoBarenbckass pabota «BplpammBanue pacTeHuil B npoOupke» (MOKHO
BOCIIOJIB30BATbCS PE3yJIbTaTaMH IPEABIAYIIUX HKCIEPUMEHTOB II0 COCTABJIEHUIO
MUTATEIbHBIX PACTBOPOB ISl PACTEHU).

Kak  genmoBek  moxer  momudumumpoBarh  pactenus? — ['eHermyeckoe
penaktupoBanue. CoBpeMEHHbIE  NOAXOABl W JOCTHKEHHS  T€HETHYECKOIro
penaktupoBaHus  pacteHmil.  [IpakTtmueckas  pabora  «I'@HOMHBIC  HOYXHHIIBI
(MmonenupoBanue padotsl cucteMbl CRISP-Cas).

7. Pacmumenvnasn npooykyus. (8 uacos)
HanzeMubie u moa3zemMHbie opranbl pactenuil. [loder u Bujpon3MeHeHHbIN moder
pactenuii. CriocoObl pa3MHOKEHHS PACTEHUH.
[lonsiTme o0 KadecTBe TPOAYKTOB muTaHus. [IpoOrembl  KOHKYpEHIIUH
OTEYECTBEHHBIX MPOJYKTOB MUTAHKUS C UMIIOPTHBIMU. JIOTMCTHKA JOCTABKU U CPEICTBA

[lokymeHT coaaaH B anekTpoHHoii chopme. Ne 35 ot 01.11.2024. VicnonnuTens: 3apunosa 3.1 r,lBﬂEKTPOHHbIﬁ
CtpaHuua 11 u3 52. CtpaHuua cosgada: 01.11.2024 09:04 =¥ TATAPCTAH



coxpaHeHusi mpoaykroB nuTanus. [lpaktuyeckas paborta «lIpemenpHO MOmMycCTHUMBIE
koHueHtpauuu (IIJIK) u meTtonsl KOHTpoIsE 0€30MacCHOCTH PACTUTENBHBIX MPOJYKTOB
IUTAHUS.

Mukpo3seneHb: moye3HOCTh U TexHoJorus. MccnenoBarenbckas padora «OneHka
KauecTBa BbIPAIICHHOW MUKPO3eJIeHn» (JIM0O0 CBOS, TMO0 U3 Mara3uHa).

XUMUYECKUI aHaIu3 IPOTYKLHUU. OCHOBBI CHEKTPO(OTOMETPHUHU.
[Totenmmmometpus. Xpomatorpadus. [Ipakruueckas padbota «MeToIbI OIIEHKH KauecTBa
PACTUTENBHOW MPOIYKIMU: XPAHEHHE U COXPAHHOCTh MHUTATENbHBIX BemecTB» (1O
JOCTYITHOMY 00OpYI0OBaHHUIO).

UccnenoBarenbckas padora «Omnpenenenue ButamuHa C MeTOJ0M OOpaTHOIO
TUTPOBAHMS B IUIOJAX HA PA3HOM CPOKE (CIoco0€) XpaHEHUSD.

Moayas «buorexnosorus» 7-8 kiaccol (68 4acoB)
1. buomexnonozusn (4 waca)

[lonsiTue OWOTEXHOJOTUMU. 3a4eM YEJIOBEKY OHOTEXHOJIIOTMH, B YE€M UX
MPEUMYILECTBO NEePe]] XUMUYECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOJIOTHH:
MPOMBILIUICHHBIE MUKPOOPTaHU3MBI, KJIE€TKA U TKAHU PACTEHUH, KUBOTHBIX U YEIIOBEKA,
ouokaranuzatopsl. IIpakTuueckass pabora «Ilpumepbl mpuMeHEHUs OMOJIOTMUYECKHUX
OOBEKTOB B TBOEH KU3HIY.

Chlpbe ui1 OMOCHMHTE3a M OLIEHKAa €ro OHOJOru4eckod HeHHOCTU. OCHOBHBIE
MCTOYHMKHM yriiepoja, a3ota, (ochopa, MukposnemeHtoB. lccnenoBaHue HOBBIX
HMCTOYHUKOB CHIPhs (BKJIIOUAsl BOMPOCHI €ro MpeaBapuTebHON 00paboTKu), pa3paboTka
HOBBIX MUTATENbHBIX Cpel, B TOM 4YHCIIE€ BKJIIOYAIOMINX OMOCTUMYISTOPBI U JApPYyTUe
AJIEMEHTHI YIIPABJICHUS U ONITUMU3ALIMU [TPOLIECCOB OMOCHHTE3a. MeTo1bl ONTUMU3ALUN
NUTATEJBHBIX CPEN.

2. Mukpoouonozus (12 yacos)

[lonoxeHnue MNPOKAPUOTOB B CUCTEME opraHudyeckoro wmmupa. CrpoeHue
OakTepuanbHOU KineTku. Knaccudukanus O6akrepuit. Mopdosorust 6akrepuit. [IpocTsie
U CIOXHBIE METOAbl OKpaluBaHus OakTepuil. duznonorus OakTepuil: NUTaHUE,
JbIXaHUE, POCT U pa3MHOKEHHUE. 3HAKOMCTBO C JOMEHOM ApXxeH (3KCTpEeMOPUIBHOCTb,
0COOEHHOCTH CcTpoeHus KieTkn). Jlaboparopnas pabota «PUKCHPOBaHHBIE MpENapaThl
Oaktepuil. OrmpeneneHue (OpMbI NPEATIOKEHHBIX KYJIbTYp MHKPOOPTaHU3MOB,
UCIIONIb3YSl MPOCTOM MeToa okpacku» JlaGopatopHas pabora «OmnpeneneHue Tuma
KJIETOYHON CTEHKH METOJOM OKpaluMBaHus 1o I'pamy» (Ipy HATMYUU PEAKTUBOB).

MosiouHokucnoe u crnupToBoe OpokeHue. PotoTpodHble M XEeMOTpO(]HBIE
Oaktepun. KuHeTmueckoe  omucaHue — mpolecca  pocta  MUKPOOPraHU3MOB.
OKCNOHEHIMaNbHAsl ~ MoJedb  pocta. KuHetmka rubenm  MUKpPOOPraHU3MOB.
JIaboparopHas pabota «IIpuroroBienue NpuKU3HEHHBIX MMPENAPATOB MOJIOYHOKHUCIIBIX

OakTepuin».
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[laTorennsie 6akTepun. UyMHas manovka ¥ yepHasi CMEpPTh, OOTYJIM3M, CTOJIOHSK,
TyOepkynes. Mctopust 60psObI ¢ 6akTepransHbiMu HHpekusMu. JlabopaTtopHas padoTa
«IToceB cmbiBa ¢ pyk Ha yamku [lerpu». JlaboparopHas padora «Bwiienenue 4ucToit
KyJIbTypbl OakTepuii. MeTton pasBeneHuil. MeETO  HCTONIIAIOMIETO  IITPHXAY.
JlaboparopHass pabora «Mopdosoruueckass XapakTepUCTUKA BBIJICICHHON YHUCTOMN
KYJBTYpBI: XapaKTepPUCTHUKA KOJOHUH, opMa OaKTepuil, TUIT KICTOYHOU CTCHKI.

Boiina 0ecKOHEYHOCTH: aHTUOMOTUKH MPOTHUB OakTepuil. MexaHu3MBbl JeHCTBUIA
aHTUOMOTHUKOB. MEXKIeTOUHass KOMMYyHHUKamus Oaktepuii. UyBCTBO KBOpyMa.
JlabopatopHasi pabora «CpaBHEHHE POCTa MHUKPOOPraHM3MOB Ha dYallke 0e3 U ¢
noOaBiieHus aHTUOMOTUKOBY HccnemoBarenbckas pabora «llomck MuUKpoopraHU3MOB
00JagaroNMX aHTarOHUCTUYECKOW aKTUBHOCTBIO.

[Ipumenenue Oaktepuil uyenoBekoM. KuHeTnueckoe omnucaHue OHOCHHTE3a
MPOJYKTOB MHUKpPOOpraHu3Mamu. bakrtepuu, KOTOpble MOIYT paszjararb IUIACTHUK.
Uccnenorarenbckas padoTa «BelieieHre MOJIOYHOKUCIIBIX OAKTEPUi, UCCIEOBAHUE UX
AKTUBHOCTH.

Mukpoopranu3Msl B arpoOMOTeXHONIOTHH. MICKyCCTBEHHBIE aCCOLMAIIUN PACTEHUIN
¢ MuKpoopranuzmamu. MccnenoBatenbckas padoTta «Beigenenue 6akTepuil mose3HbIX
IUUT paCTCHUI.

3. Jykapuomuueckue o0pzanusmvl 6 OuUOmMEXHON0ZUU (nj1ecHesvle 2puodbl,
opoxcicu, 6ooopocau) (12 uacos)

[1necHeBbie rprObI MPOAYIIEHTHI OMOJIOTMUYECKH AKTUBHBIX BEIIECTB.

OOmiast xapakTepuUCTHKa APOAOGKEeH caxapoMmuileToB. McTtopusi HCIOIB30BaHUS
TPOMOKEH B TPAIUIIMOHHON OMOTEXHOJIOTHH. TEXHOIOTUU BUHOEIHUS U XJICOOMEeUeHNs,
CHeIMaIn3upOBaHHBIE pachkl Jposxoked. Metabomusm aposkxkeit. Peakuust ciupToBOTO
opoxxenus. Jlaboparopuas pabora «Ilogcuer kieTok apoxxkeid B kamepe [opsieBay.
JlaboparopHas pabora «OOHapyKeHHE MPOAYKTOB CIHUPTOBOTO OPOKEHUS: ITHIOBOTO
CriUpTa M yriaekucioro rasza». l[lojlydeHue BTOPUUYHBIX META0OJIUTOB B JPOXKIKAX.
JIposxoKu Kak MpoaylieHThl OMoTorIuB. [lomyueHue 1eneBbix 0eIKOB B APOKIKAX.

Oco0OEHHOCTH BET€TATHUBHOTO W TOJOBOTO PAa3MHOXKEHUS Y JIPOXIKEH, 3HAUCHHE
M3YyYEHHS] MHUTO3a W LMUTOKMHE3a [JI ONTHMH3AlMK IPOILIECCOB KYJIbTHUBUPOBAHUS
JPOMKEBBIX MITAMMOB, TOHUMAaHUS MPUYUH MTATOTEHHOCTH JPOXKEH U TpubOB, MOMCKa
MuiieHed (QYHTUIUAOB ¥ pa3paOOTKA HOBBIX JIGKAPCTBEHHBIX IPEMapaToB.
JlaGopatopnass pabota «HaOmromeHue  pasMHOXKEHUS  JIPOXOKEBBIX  KJIETOK».
[IpakTuyeckas padorta «IlomydyeHue TBopora W kKedupa Ha OCHOBE MOJIOYHOKHCIIBIX
Oaktepuit». IIpakTuueckas pabora «OCHOBHBIC BHJBI KBaca M HMX XapaKTEPUCTHUKA
«/Ipo’X>KM M MOJIOUHOKHCIIbIE OaKTepuu, MPUMEHSEeMbIE Il MPOU3BOACTBA KBACa.
[Ipaktuueckas pabora «CpaBHUTEIBHBIA aHAIM3 PA3BUTHUS NPOXOKEH B a’pOOHBIX U
aHA’POOHBIX  ycioBuUsAX». llpakTudeckass pabora «MeToasl OIEHKH CBOWCTB
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XJIeOOomeKapHbIX apoxckei. OCOOCHHOCTH NPUMEHEHUS MPECCOBAHHBIX, CYIICHBIX MU
MHCTaHTHBIX Apoxoken». MccnenoBarensckas pabota «BausHue QU3HMKO-XUMUYECKUX
(hakTOpOB Ha Ka4eCTBO OMOTEXHOJIOTHYECKOW MpoAyKiuu (KBac, kedup, chip, xji1ed u
Tp.)».

Bogopocnun — mepcrekTUBHBIN OOBEKT [JIs1 MPOM3BOACTBA O€iKa W yriIeBOJOB.
buoTtexHonornyeckue METO/bl OYUCTKU TBEPABIX, KUAKUX OTXOJOB M Ta3000pa3HbIX
0TX0/10B Tpou3BOACTB. CTouHble BOABI. CXeMbl OYHCTKU. BUOGUIBTPHI, a’3pOTEHKH,
METAaHTEHKH, OKCUTCHKH. AKTUBHBIA HJ M BXOJSAIIME B HEro MUKPOOPTAHU3MBI.
Hcnonb3oBanue BOJOpOCIEH B OYMCTKE CTOYHBIX BoJ. McciemoBatenbekasi pabota
«Bnusiaue gpuznko-xumudeckux Gpakropos Ha pocT Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmavus (8 uacos)

HacneacTBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPTaHHU3MOB.
WN3menunBocth. Buasl usmeHunBocTh. IlpakTnueckas pabora «MonauduxanuoHHas
U3MEHYUBOCTb (JINCThS, UTOJIKH C OJIHOTO JIEPEBA)».

['en — MaTepHaNbHBIA HOCHUTENb HACJIEACTBEHHOCTH M  HW3MEHUYMBOCTH.
HyxknenHnoBble KHCIOTHI. JIoKanu3amus reHeTUYECKOro Marepuaia B KieTke. JleneHue
kierok. Permmukanus JIHK. OcHoBHast torma MonekyinsipHoi Oronaoruu. TpaHCKpHUILUS.
Tpanciauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(Ha Oucepe uinu KoHCTpykTope)». IlpakTuueckass padbora «Mytamus Ha OyTtepOpoje
(;1r000i1 00BEKT U3 Mpenblayliel paboThl, Te U3MEHEHHE WHCTPYKLUU MHPUBEIET K
M3MEHEHUIO BHEUTHETO BU/Ia 00BEKTa).

5. Bupyconozus. (6 uacos)

[Tosnoxkenue BUPYCOB B CUCTEME OpraHM4eckoro mupa. CTpykrypa 1 XUMUYECKUI
coctaB BupycoB. Krnaccudukamus BupycoB. Penpomykmus BupycoB. IIpocMotp
JOKYMEHTAJIBHOTO (PUiIbMa O BUpycCaXx.

Bupycsl - Bo30yauTenu nHPpeKunoHHbIX 0osie3Heil. OnkoBupychl. bakrepuodaru:
CTpO€HHue, CBOMCTBa, npumMmeHeHue. llpaktuyeckas pabota. «Merton pa3BeIeHUN»
[IpakTuyeckas padora. « TutpoBanue 6akrepuodarony.

buonornyeckue Mmeroasl 60pLOBI C BUPyCaMHU.

6. I'ennan unsicenepus u OuomexHo02uu. (8 uacos)

OcHoBbI TeHHOM uHXkeHepuu. Bekrtopa. Cneunduueckue GepMeHTbl OaKTEpHil.
[IpakTtuueckass pabora «ODHIOHYKIEa3bl pecTpUKUUU (paboTa € HYKICOTHIHBIMU
MOCIIEI0BATEIBHOCTIMU Ha Oymare)».

buortexHonornu npoaykiuu O0eakoB B OakTepUaIbHBIX KyJIbTypax. JlocTikeHus
TeHHON MH)KEHEPHUH U OMOTEXHOIOTHH.

CRISPR/Cas — cucrema ajanTUBHOIO HMMYHHUTETa OaKTepuil U apxei.
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[Tpaktuueckas padota «I ennbie HOxHUIBLI - CRISPR/Cas (MmonenupoBanue Ha Oymare)»

I'MO. Metons! nonyuenus [ MO. Urpa-nuckyccus « Beirpaii rpaHT Ha CO3/1aHHE
I'MO».

7. buomexnonozuu 6 sxcueomnosoocmaee (8 uacoe)

JloMecTuKalysi OCHOBHBIE JOMAIIIHUE KUBOTHBIC; COBPEMEHHBIE HKCIEPUMEHTAX
M0 IOMECTUKAIINK KUBOTHBIX (JIMCHUIIA, HOPKA U JP. — IKCIIEPUMEHTHI HAYYHOU IIKOJIbI
akajgemuka bemseBa). Jluckyccus «JloMmecTukanus, BCe JM PACTCHHS U SKUBOTHBIE,
KOTOPBIE JKUBYT PSAJOM C YEJIOBEKOM UM OJOMAIIHUBarOTCA? MOXHO JIM CUMUTATh
TapakaHa 0JIOMAIIHEHHBIM >KHBOTHBIM 7).

CoBpeMeHHbIE METOJIbl B JKMBOTHOBOJICTBE: TPAHCIUIAHTAIUs 3IMOPHOHOB,
XUMEpHbIE  KUBOTHbIE, KJIOHUpoBaHue. Ilpaktuueckas pabora  «MeToauka
KJIOHUPOBaHUS (MOJICIUPOBAaHKE HA Oymare).

OcHOBHbIE 00JIE3HU JKUBOTHBIX W POJb MATOT€HHBIX MHUKPOOPTAHU3MOB U
Mapa3uTOB B Pa3BUTHH 3a00JICBAaHUM JOMAIITHUX JKMBOTHBIX M1 OCHOBHBIX Mepax OOpbObI
C HUMHU; POJIb TOJIC3HBIX MUKPOCUMOHWOHTOB B OpraHu3Me KUBOTHBIX. [lomoxkuTenpHoe
1 1o004YHOE (OTpHUIATEILHOE) BO3/ICHCTBUN aHTHOMOTHUKOB Ha OPTaHU3M B XO/I€ JICUCHUS
KUBOTHBIX; 1€ W 3aJa4d BETEpUHAPUU. BHOTEXHOIOTHS KOPMOBBIX MpenapaTosB.
[TpakTuyeckas padora «CocraBieHue palioHa MUTaHUS JKUBOTHOTO, pacueT pacxo/oB
Ha cozaepxkanue». MHccnenoBatenbckas pabdora «OieHka KauecTBa MOJIOYHOM

MIPOTYKIIUI.

8. buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHBIE MeTonbl cenekuuu. ['mbpuamsanus. Popmbel oTOopa. OCHOBHBIE
HaNpaBJIE€HUS CEJEKUIUU: YIyUllIEHUEe YpOXKaiHOCTH, YCTOMYMBOCTU K OMOTUYECKUM U
abuotnueckuM (pakropam. [Ipaktuueckas padota «Bripamubaem ropox. Kak nposectu
CKPEILLUBAHUE Y TOPOXA.

OCHOBHBIE MOJXOJbl CEJIEKIUU W OHOTEXHOJOTMH KYJbTYPHBIX pPACTCHHH,
'uOpuauzanuus, otnajgeHHass TrUOpUAM3aLMsA, MCKYCCTBEHHBI OTOOp, TeTepo3Huc,
TpaHchopMalMsi, MyTareHe3, TeHeTHueckoe peAaktupoBaHue). Mcropus cenekuuu B
Poccun n mupe, ucropus pa3BuTHs BaXKHEUIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak uenoBex MOxeT MOAUPUITUPOBATH pacTeHus? ['eHHast MHKEHEPHs PACTCHHIA:
UTo Takoe reHeTHYecKas WHXKEHEpHsS pacTeHUM. TpaHCreHHble pacTeHus. Meroabl
noydeHusi. OOpazoBaHue OMyX0JIel y pacTeHuil. ArpoOakTepuaibHas TpaHnchopMmarius:
Ti-azMus. ['ensl T-JIHK. MosekynspHO-r€HETUUECKUE MEXaHU3MBbI
TpaHchopmanmu. ['eHetnueckoe penakTupoBanue. COBpEeMEHHbIE MOAXOJbl U
JOCTH)KEHUSI TEHETUYECKOro pefakThpoBaHusi pacteHuil. Ilpaktuyeckas pabora
«I"'eHOMHBIE HOXKHHUIIBI (MOJenpoBanue padoThl cucteMbl CRISP-Cas).

Ectb mm xu3Hp B mpoOupke? buoTexHonorus KyJabTYpHBIX pacTEHHIL.
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UccnenoBatenbckas pabora «BolpamuBanue pacteHuid B mOpoOupke  (MOXKHO
BOCITOJIB30BaTbCA PE3YJIbTATAMHM MPEABIIYIINX HKCIEPUMEHTOB IO COCTABJIEHUIO
MUTATEIBHBIX PACTBOPOB JJISI PACTECHUN ).

Moayab «MoJieKyJasipHble OCHOBbI (PM3HOJIOTHMM M (papMaKoJaorum» 9 kiace
(68 uacoB)

1. @u3uonozuueckas xumus. (20 uacos)

Beenenue. buorennsie snementsl: opraHorensl: O, C, N, H. AxtuBHble (pOpMBI
KHCJIOPOJIA, UX IMOJYyYEHHE, HEUTpaIn3alusl.

MakpoasieMeHThI: TPOLEHT COJIEp)KaHUsl B OpTaHU3ME, BBIMOJIHsEMas (QyHKIIMS,
cojuepxkaHue B mpojaykrax nutaHus. Ca2+ - cBsi3pIBawoIIMe O€NKU, JEMOHUPOBAHUE
KaJIbLUsL, PETYJISINUs YPOBHS KAJIbLMs B OpraHU3Me: TOPMOHBI IIo4YeK. Mg — cTpoeHue
xJopo¢uiLIa, €ro aKTUBALIMS COJTHEUHOU SHEPTUECH.

MUKpPO3JIEMEHTBI: B KakKMX MOJEKYJIaX COJEpKaTCs, BBIMIOJHSAEMAast (PYHKIIHMS,
colepKaHHue B NMpoaykTax nutanus. [lociencTBus nepeo3supoBKU MUKPOIJIIEMEHTAMU.
Fe — ycBauBaeMble THUIIBI COECAUHEHHMM Kejie3a. ['eMOonmpoTenHbl, TI'e€MOLIMAHUH,
quTOXpoMbl. Cu — YyCBOEHHE M TpPaHCIOPT MeOu. benku, coaepKaliue Meb.
[TaTtonorunueckue cuaApoMbl MeHnke u BunbcoHa, CBsi3aHHBIE C META0OTU3MOM METH.

TokcuuHble 3neMeHThl llepuoanueckor cUCTEMBbl Ul OpraHu3Ma. BiusHue
HEIOCTaTKa MaKpO U MUKPOIJIEMEHTOB Ha KUBBIE OPTaHU3MBI.

UccnenoBarenbckass  pabora  «KoinMyecTBeHHass ~ OLEHKA  COJEpIKaHUS
MHKPO3JIEMEHTOB WJIA BUTAMUHOB B TTUILEBBIX NPOITYKTAX

Kupsl. 3a001eBaHus YEIOBEKA, CBA3AHHBIE C HAPYLICHUSIMU KUPOBOIO OOMEHA.
Jucnmununemun.

VYrneBonpl. 3a0osieBaHMs 4YEJIOBEKA, CBA3aHHBIE C HAPYIIEHUSMH YTJIEBOJHOTO
obmena. CaxapHslii 1uader.

benku. Ctpoenue. 3a00ieBaHus YEIOBEKA, CBSI3aHHBIE C HAPYIICHUSIMU OEITKOBOTO
oOmena. @yHkiuu 0enkoB. epmenTtol. Mexanusm aeiictBus. Kinaccol (hepMeHTaTUBHBIX
peakiuii. Kodepmentsl. Ilpaktuueckoe 3ansatue «KauecTBeHHBIE peakiuu Ha
opraHudeckue MoJiekynbel». IIpaktuueckoe 3anarue «JleHarypauus — OEIKOB
[Ipaktnueckoe 3anstue «M3ydeHrne akTMUBHOCTH aMHJIA3bD».

BuTtamuHsbl x)upopacTBopuMsble, BogopactBopuMsble. [IpeBpalienne BUTaMUHOB B
akTUBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMHHO3HI.

OCHOBHBIC THUIIBI METa0OJUYECKUX peakiuil. buosHepreTueckue MPOIECCHI.
I'mukonus. Huxn Kpebca. [enb nmepeHoca 3aeKTpoHOB. OKHCIEHUE >KUPHBIX KUCIIOT.
Karabanusm amuHokucnor. I'mokoHeoreHe3. CUHTE3 yIJIEBOJOB, OEIKOB, KUPOB.
Mertabonutuueckue 3a0oneBanus. I[Ipaktuueckoe 3aHsTue «PelmeHne 3amay  Ha
SHEPIreTUICCKUN OOMEH).

Krnerka. [Tonsatue memOpanbl. @yHKIIMKM MeMOpaH. Bunbl TpaHcrnopTa B KJIETKY.
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MemOpannble opraHounbl. 3a0oieBaHHs CBSI3aHHBIE C HapylIeHHEM paboThl
MEMOpaHHBIX OpraHesul, OOJIE3HW HAKOIUICHUS. THIBI KOHTAaKTOB MEXAY KIIETKaMHU.
3HaueHUE MEKKJIETOYHOM KOMMYHMKAIMHM JUIs 3A0pOBbsi opraHusma. llpaktuueckoe
3aHsTHE «/lnamus (kieTouka Tpayoe).

SAnpo. VYpoBHHM  YNAakOBKM  XpOMAaTWHA.  XPOMOCOMHBIE  TEPPUTOPHUHU.
HememOpanHbIe OpraHOU/IbI.

2. Monekynapnaa ouonozus. (20 uacoe)

OCHOBHBIE BEXU Pa3BUTHUS MOJIEKYJISIPHON OMOJIOTHH.

Hyxneunossie kuciaotel. OCHOBHBIEC IPUHIUIIBI cTpoeHUs. [IpakTuyeckas padbora
«Boigenenue JIHK u3 Oanana». Ilpaktuueckas paborta «Moaens JIHK-opurammy.
[Ipaktuueckas pabora «Ompenenenue kadectBa mnpemnapatoB JHK ¢ momorisio
criektpodoroMeTpuny» (Ipu HATUIUU 000PYIOBAHUS).

Marpuunsie cuHTe3bl. Perukanuss — OCHOBA KJIETOYHOIrO nejieHus. [IpuHIuUIb
peruikanuu. [Ipaktudeckas padota «PernukaruBHas mammnaa (Mrpa-IeMOHCTPALINS)».
[Ipaktuueckas padota «[1LP (Mogens ammudukanus Ha Gymare).

Mytanuu. Uto Bei3biBaeT u3MeHeHus B ctpoennu JJHK. [IpuHimne! penapanum.

Tpanckpunims. [Ipaktudeckas padbora «Cusaa mpoMoTopay.

I'enernueckuii koa. Ilpaktuueckas pabora «Pemenue 3agad Ha T€HETHYECKUU
ko Tpancisauus. [Ipaktuyeckas padora «DoaauHr OEnKoBY.

Opranuzanusi reHoma BUPYCOB I[IpOTHBOBUPYCHBIE CpPEIACTBA, MEXAHM3MbBl HMX
JECHUCTBUSL.

Opranuzanus reHoma OaxTepuit AHTHOaKTEpUATHHBIC npenaparsl.
Uccnenoarenbckas padbota «PacnpocTpaHeHne aHTUOMOTUKOPE3UCTEHTHBIX OaKTEpUii»

Opranuzamnusi reHoma 3ykapuoT ['eHomHOe penakthpoBanue. IlpakTuueckas
pabora «Pabota B cOBpeMEHHBIX reHeTnyeckux 0azax naHHbIX. [IpoBenenue In silico
aHaJu3a MocJaeA0BaTEIbHOCTEN TEHOBY.

3. @apmaxonozus (28 uacos)

[Tonsitue o nekapcrBax. [IpuHITMIIBEI TOAX0/Ma K TTOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Meronbl. McciemoBarenbckas paboTta «IKCIEPUMEHTHI TI0
OTIpEICTICHUIO0 TOKCHYHOCTH BEIIECTB HA apTEMUIUIX.

[Iytn BBenenus JIC. @apMakOKMHETHKA JIEKAPCTBEHHBIX BelleCcTB. BcackiBaHne
(abcopOrius) exkapcTB. OCHOBHBIE MEXaHU3MBI BCachIBaHUA. TpaHCIIOPT JICKAPCTBEHHBIX
BemecTB. ['ennl u Oenku mepBoit (passl Ouotpanchopmanuu. [IyTr BeIBeIeHNS JIEKapCTB
W3 oOpraHusMa. OKCKpenus © odnauMuHarms. [eHsl u  Oenku  BTOpoil (a3l
ouotpanchopmarmu. dapmakonuHamuka. ['1aBHoe u moOOYHOE, pe30pOTHBHOE U
MECTHOE, IPSIMOE, HETIPSIMOE U PEQIIEKTOPHOE IeHCTBUE.

Bunpl B3aumopeiictBusa nexkapctB. CUHEPru3M M aHTaroHUW3M IMPU COBMECTHOM
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JNENCTBUU JIEKAPCTBEHHBIX BEMIECTB, UX PA3HOBUIHOCTH.

TpancmemOpaHHbIN CUTHATUHT. THUIBI KJIETOYHBIX PEUENnTOpoB. MemOpaHHBIE:
MOHHBIEC KaHaJbl, KATAIMTUYECKUE U compsikeHHbIe ¢ (G-Oelkamu; BHYTPUKIETOUYHbIE:
HUTOIUIA3MAaTUYECKUE U AJIepHbIE. MeXaHU3MBI JIMTaHA-PEUEIITOPHOTO B3aUMOICVCTBHUSL.
CenekTHBHOCTh (M30MPATETHLHOCTh) JEUCTBUS, CBSI3b «XUMUYECKas CTPYKTypa —
dapmakooruyeckasi akKTHBHOCTh BEIIECTBY.

DapMaKOJIOTHUYECKON MOAYJSALMN CUHANTUYECKON XOJIMHEPTHYECKON NEepeaaydH.
MonekyaspHbli  MEXaHU3M JeHCTBUS M (apMakKoJIOTHYecKHue CBoOMcTBa M-
XOJIMHOOJIOKATOPOB, raHTIM00JI0KaTOPOB U Kypapenoao0HbIX CPEICTB.
@apMaKoJIOTUYECKasi ~ PEeryyisaius  aKTUBHOCTH  aJpEHEPrMYEecKOro  CHHArca.
AJIpEHOMUMETHUKH, aJAPEHOOJOKATOPhl, CcUMMATONUTUKU. [IpakTuueckass paboTa
«BnusHMe aijpeHanuHa Ha CepICUHbIC COKpalleHus (TPOrpaMMHOE 0OECIICUCHHE ).

MonekynsipHas (papmakojgorusi aHTHAJUIEPTUYECKUX CpeNCTB. [ MCTaMUHOBBIE
peLeNnTOPhl: THUIIBI, MOJIEKYJsApHasi opraHu3ainus. CtaOuimzaTopbl MEMOpaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBIA MEXaHU3M JIEHCTBUSI, 0COOEHHOCTH KIIMHUYECKOTO MPUMEHEHHUS],
TOYKH MPUJIOKECHUSI IEUCTBUS THTMOUTOPOB JTUITUIHBIX MEAUATOPOB.

MexaHu3m JIEUCTBUS U NMPUMEHEHUE MPENaparoB, CTUMYJIHUPYIOLIUX IIPOLECCHI
UMMyHUTEeTa. DapMaKOIOTHYECKass XapaKTEPUCTHKA WHTEPJICUKUHOB: IIOJy4YEHUE,
MEXaHMU3M JIeiCcTBUsI, TpuMeHeHre. OCHOBBI NAaTO(U3MUOIOTUH OCTPO(HA30BOr0 OTBETA,
Meauanns BocralieHusl. MOoNeKyIapHbIN MEXaHU3M ITPOTUBOBOCIIAIIUTEILHOTO JICUCTBHS
CIIOKOKOPTUKOCTEPOUIOB,  HECTEPOUIHBIX  MPOTHUBOBOCHAIUTENBHBIX  CPEICTB.
[IpakTtuueckas pabota «['McToigorundeckre nmpenaparbl UMMYHHOU CHUCTEMBI.

[TonsTre 0 HapKO3€ U HAPKO3HBIX Ipenaparax. KieTouHbli 1 HEPBHBIA HAPKO3.
dapMakoJOruyecKass XapakTepUCTHUKA OTACJIBHBIX TIPYNI HApPKO3HBIX CPENCTB.
[TocnenoBarenbHOCTh NIEUCTBHS Ha IEHTpalibHYIO cucteMy. l[Ipaktudeckas pabota
«l'ucronornueckue npenapaTsl HEPBHOU CUCTEMBI».

®dusnonornyeckuii coH; ¢asel cHa. Bunel Hapymienuit cHa Ilonsarwe o
MEJIUKaMEHTO3HOM CHE M CHOTBOPHBIX Mpemnaparax (THMHOTHKAX).

MonekynsipHble acnekTbl Houuuenmuu. OnuaTHble PEHEenToOpbl, UX THUIIBL.
DHkehaTuHbI U SHIOPPUHBI - SHIOTCHHBIE JINTAH bl OTTMATHBIX PEIETOPOB.

AHTHUTICUXOTHYECKOE JEeHCTBHUE, BIUSHUE Ha (YHKIHUIO DSKCTPAMPaMUTIHON
CUCTEMBI, YMOIIMOHATIBHYIO c(epy, PBOTHBIA IEHTP, apTEepPHAIbLHOE NaBJICHUE, IIECHTP
TepMOperysiiuu. MOJIEKyJIsIpHbIE MEXaHU3MBbI JEUCTBUSI HEUPOJECITUKOB, BIMSHUE HA
nohaMHUHOBBIE, CEPOTOHUHOBBIC, aJIPEHO- U TUCTAMUHOBBIC PELICTITOPHI, UX ICUCTBUE HA
KJIICTOYHbIE MEMOpaHbl, Ha JCMOHUPOBAHHE TKAHEBBIX MOHOAMHUHOB. IloTeHIman-
3aBHUCUMBIC HATPUEBBIC KAHAIIBI KAK MUIICHH JCHCTBUS MECTHBIX aHECTETUKOB. CIIOCOOBI
WHTUOMPOBAHUS MTOTEHITMAT-3aBUCUMBIX HATPUEBBIX KAHAJIOB MECTHBIMU aHECTETUKAMH.
[Ipaktuueckass pabora «Kapra oskcnpeccun aA0()aMHHOBBIX U CEPOTOHUHOBBIX
penenTopoB B MO3re MbIei». MccnenoBarenbckas padoTa «lloBeneHueckre TeCThl Ha
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peiOkax Danio rario. Cserno-remMHass Kamepa». MccnenoBatenbckas — paboTa
«IToBenenueckue TecThl Ha prIOKax Danio rario. OTkpsiTOE Mosie». MccaenoBarenbekas
pabora «IloBegeHueckue TecTsl Ha ppIOKax Danio rario. CtaitHOe OBeIECHUEY.

Moayab «MoJiekyJsipHbIe 0CHOBBI ceJieKIum» 9 kiace (68 yaca)
1. Monexkyaapuas ouonozcus. (20 uacos)

OCHOBHBIE BEXU Pa3BUTHUS MOJIEKYJISIPHON OMOJIOTHH.

HyxkiniennoBsie kuciioTel. OCHOBHBIE IPUHIUIBI cTpoeHus. [IpakTuueckas padbora
«Boigenenne JIHK u3 OGanana». Ilpaktuueckas pabora «Moaens JIHK-opurammy.
[Ipaktnueckas pabora «Ompenenenne kadectBa mnpemnapatoB JHK ¢ mnomonisro
ceKTpoPpoTOMETPUN» (IIPU HAITMYUU 000PYJOBAHUA).

Martpuunble cUHTE3bl. Pernnukaius — OCHOBa KJIETOYHOTO jAeieHus. [IpuHiumb
perukanuu. [Ipaktuueckas padora «PernnukaTuBHas MalluHa (UTpa-IeMOHCTPALINS )».
[Ipaktuueckas padota «[1LP (Mogens ammudukanus Ha Gymare).

Mytanuu. Uto Bei3biBaeT n3MeHeHus B ctpoennu JJHK. [Ipunnune penapanum.

Tpanckpunuus. [Ipaktuueckas padora «Cuiaa mpoMoTopay.

['enernueckuii koa. Ilpaktuueckas pabora «PemenHue 3agad Ha TE€HETHUYECKHI
kon» Tpancnsauusd. [Ipaktuyeckas padora «PoJITUHT OEITKOBY.

Opranuzanusi TeHoMa BUPYCOB I[IpOTHBOBUPYCHBIE CPEIACTBA, MEXaHU3Mbl HMX
JEHCTBHUS.

Opranuzanus reHoma OakTepuii  AHTHOaKTEpUATbHBIC npenaparsbl.
UccnenoBatenbckas padbota «PacnpocTpanenne aHTHOMOTUKOPE3UCTEHTHBIX OaKTEPUii»
Opranuzanusi reHoMa 3ykapuoT ['eHomMHOe pemaktupoBanue. [Ipaktuueckas pabora
«PaboTa B cCOBpeMEHHBIX reHeThYeckux Oazax maHHbIX. [IpoBenenue In silico ananuza
MIOCJIEA0BATEIBHOCTEN TEHOBY.

2. Monekynapnuie ocnoewvl 2cenemuxu (20 uacoe)

[Ipenmer renetuxku. Kparkas ucCTOpus  pa3BUTHUS — NPEACTABICHUS O
HACJIEJICTBEHHOCTH.

OT reHa K IpU3HAKY: KaK packpacuTh kKota. Yto takoe npusHak? [IyTh OT reHa mo
npuzHaka. Myramuu. Asenu. ['eTepo3urorsl U TOMO3UTOTHL. JIOMUHAHTHBIE W
peueccuBHble amnenu. PoneBas wurpa «Amtenun». HcciienoBaTtenbCKUl  ITPOEKT
Myrtarennbie GaKkTOPHI.

['enbl cTposAT opraHu3M. BxirodeHue W BBIKIIIOUEHHE OOJIBIIOro Habopa reHOB.
Kak kneTku noHumaroT, Kakue reHbl 10JKHBI padboTath. PoneBas urpa «Cyap0a KIeTKI.
I'enbi-nepexmmouarenu. [IpakTudeckoe 3agaHue «AJITOPUTMBI JJI1 KIETOKY.

JluckpeTHOEe HaclIeJOBaHWE MPU3HAKOB. 3aKOHbI MeHJensa: OJUH T€H - OJIMH
npu3Hak. Cxema CKpeniuBaHus. 3aKOH €IuHOOOpa3us THOPUIOB MEPBOTO MOKOJICHHUS.
[Ipaktuueckoe 3amanue «EgmHOOOpa3ue mepBOro MOKOJICHUS». 3aKOH PACIICTIIICHUS
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IIpU3HAaKa BO BTOpPOM NokosieHuH. [Ipaktnueckoe 3ananue «PacuierieHrie BO BTOPOM
nokosieHun». MccaenoBarenbekuil NpoeKT «3akoHbl I'. MeH1ens B 3KCIIEpUMEHTEY.

3akoHbl MeHzens: HECKOJIbKO TeHOB - HECKOJbKO MpU3HAKOB. JUrubpumHoe
ckpemuBanue. HeszaBucumoe pacxoxzaeHue xpomocoM. lIpakTtuyeckoe 3amaHue
«Pemerka [lenneray. CuenieHHOe Hacae10BaHUE.

B3aumoneiictBue reHoB. AuienibHOe M HeayuienbHoe. [IpakTuyeckoe 3aHATHE
«BzanmoielicTBYSI TeHOB (MOJICIMPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY)»

Omnpenenenue nona. [TonoBsie xpomocombl. Camilsl U camku. Biusiaue paktopos
OKpYy>Karolen cpeapl. XpoMOCOMHOE omnpenaeiieHre mnoja. [lomoBble XpOMOCOMBI.
[Ipaktuueckoe 3amanue «HacnemoBanue, crerieHHoe ¢ mojiomy». [IpoGiema
JOTIOJTHUTENBHON X-XpOMOCOMBI y KEHIIUH. TpeXBETHBIE KOIIKHU.

3. Moaekynapuuvie ochogwl ceekyuu (28 uacos)

['enbl B momymsAnusx: Benukoe paBHoBecue. [lomymsamusa. YacToTel BctpeuaeMocTu
MpU3HaKa u amiens. YpaBHeHue Xapau-BaitnOepra. [Ipaktudeckoe 3ananne «4acToTsl
ajuiened, TreHOTHMNoB U  (eHoTunoB». MccinegoBaTeNbCKUi MPOEKT  «AHaIM3
TeHETUYECKON CTPYKTYpHI MOMYJISIUYU (Ha OCHOBE 3akoHa Xapau-Baiinbepra)y.

[Tonynsauuu MEHSIOTCS: YUCIEHHOCTh, MUTpAIUs U BBIOOp cympyra. DakTopsl,
KOTOpbIE BBIBOJSAT TOIMYJISIIIUIO W3 paBHOBecus Xapau-BaiinOGepra. YuciaeHHOCTH
nonyysiuu.  PoneBass urpa  «9ddexkt ocHoBatensi». PoneBas wurpa  «Oddext
OyThUIOUHOTO TopJblKa». [peid renoB. Myrauuun. HeciydaitHoe ckpeniyBaHue.
Nzonsamnus.

[lonynsauuu  MEHSAIOTCS:  €CTECTBEHHBIM  oTOOp. MexaHu3m  JielcTBHS
ecTecTBeHHOTO 0TOOpa. [IBrkymumii oToop. PoneBas urpa «EcrecTBeHHBIN OTOODY.

MoaudukanronHas U3MEHYUBOCTb. Craructuyeckue 0COOEHHOCTH
MoAu(pUKALMOHHON M3MeHunBocTU. MccnenoBarenbekue padboTel «MoaupuKaloHHas
W3MEHYMBOCTh PACTEHH B MPEIEIIaX BALIETO MECTA KUTEIbCTBA.

HacnenoBanne KOJWYECTBEHHBIX Npu3HakoB. KoyMuecTBEHHbIE MPU3HAKHU.
Cpenosast usMeHUUBOCTh npu3Haka. Koadduiment nacnegyemoctu npusHaka. OTBeT Ha
ot6op. [lomck reHOB KOJIMYECTBEHHBIX MpU3HAKOB. OMHOHYKJICOTHUIIHBIE BapHAHTHI
reHoB. JIHK-uwur. [TomHOr€eHOMHBIN aHAIU3 acCOIUAIIHM.

«Owmb»y Hanm renomoMm. Iloctrenomuas spa. OOpaTHasi reHeTuka. «OMHKCHBIC
uccnenoBanus. [Iporeom, Mmetabosom. [IpakTuueckoe 3aganue « ArpOHOMBIY.

JlomecTukaiuysi ¥ IIEHTPhl T€HETUYECKoro pasHooOpasus. [loucku pacteHuit c
«XOpPOIIMMU» TPU3HAKAMU A dYenoBeka. L[eHTphl TeHeTHYecKoro pa3zHooOpasusl.
Huxomnait iBanosuu BaBwiioB. Cenekuusi. KoMOWHaIMoHHas U THOpUIHAS CEJIEKIIUS.
I'erepo3uc. Ilpaktuueckoe 3amaHue «l OMOJOTMYECKHE PsAbl HACJIEICTBEHHOU
U3MEHYUBOCTH.

CoxpaHUTh ¥ U3YYHUTh T'€HBI, YTOOBI MEHATH Oyaymiee. Kak mpaBMIbHO XpaHUTh
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reabl. Komnekuun TreHeTHMueckux pecypcoB  pacteHuil. I[Ipaktukym  w/umim
HCCIIEIOBATEIbCKUI MPOEKT «MeToasl KyJIbTUBHPOBAHUS in Vitro IS COXpaHEHUs
F€HETUYECKUX PECYPCOB PACTCHUH U JIJI1 YCKOPEHHOW CEICKIINN.

['eHeTnueckue MEHTpHl B Halled cTpaHe. [ e 3aHMMAIOTCA TEHETUKOM U
T€HOMMKOMW JIJIS HYK]I CEJIbCKOTO X03s1CTBA.
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INJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUHOM JESATEJBHOCTH

3aHATHA B paMKax IpPOrpaMMbl HampaBlieHbl Ha O0OECIEYeHHE JIOCTHXKEHUS
IIKOJIBHUKAMU  CICAYIOIIMX  JINYHOCTHBIX, METAIPEIMETHBIX W  NPEAMETHBIX
o0pa30BaTeNbHBIX PE3YIbTATOB.

JINYHOCTHBIE pe3yJIbTaThl:

B cgepe epadsxcoanckoco eocnumanusi. TOTOBHOCTb K KOHCTPYKTHUBHOU
COBMECTHOM JI€ATEIbHOCTH IIPH BBIMOJIHEHUHN UCCIIEI0BAHUN U TPOEKTOB, CTPEMIICHHUE K
B3aMMOINIOHUMAHUIO U B3AMMOIIOMOIIH.

B cgpepe nampuomuueckozo eocnumanusi; OTHOIIEHUE K OMOJIOTMH KaK K BaXKHOU
COCTABJISIFOLIEN KYJIBTYPBI, TOPAOCTh 3a BKJaJ POCCUMCKAX M COBETCKMX YYEHBIX B
pa3BUTHE MUPOBOI OMOJIOTUYECKOM HAyKH.

B cgpepe Oyxosno-npaecmeennoco eocnumamnus: TOTOBHOCTb  OLICHUBATh
MOBEJEHUE M MOCTYNKH C TO3UWLUMU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHUECKOU
KyJbTYpbl; IOHUMaHNE 3HAYMMOCTH HPABCTBEHHOT'O ACIEKTA JAEATEILHOCTH YeJIOBEKA B
MEAUILIMHE U OUOJIOTHH.

B cgepe scmemuueckoco 6ocnumanus: TIOHHMMaHUE poOJIM OWUOJNOTMHM B
(OpMHPOBAaHUHU ICTETUUECKOUN KYJIBbTYpPbl TUYHOCTH.

B cgepe ¢uzuueckoco eocnumanus, popmuposanus Kynbmypvl 300po6bs U
IMOYUOHATLHO20 ONA20NONYYUs: OTBETCTBEHHOE OTHOLIEHHWE K CBOEMY 3/I0POBBIO U
YCTaHOBKA Ha 370POBBIM 00pa3 ®U3HHU (30pOBOE MUTAHUE, COOMIOEHUE TMTUEHUYECKUX
MpaBUJI U HOPM, COATAaHCUPOBAHHBIN PEXXUM 3aHATUH U OTIbIXA, pEryJsipHas puznyeckast
aKTUBHOCTb); OCO3HAHUE MOCIIECACTBUI U HEMIPUATHE BPEIHBIX MPUBbIUEK (YIIOTpeOieHne
aJIKOTOJIsl, HAapKOTHKOB, KypeHHE) U HHbIX (opM Bpeaa ains (PU3NYECKOTO U
IICUXUYECKOTO 3/I0POBBS; COOJIIOJIEHUE MpaBuil O€30MaCHOCTH, B TOM YHMCIIE HaBBIKU
0e30macHOro MoBeICHUsI B MPUPOJIHOM cpefie; cPOPMUPOBAHHOCTh HABBIKA PE(IIEKCHUH,
yIpaBJIeHUE COOCTBEHHBIM AMOLIMOHATIBHBIM COCTOSTHUEM.

B cghepe mpyooeoeco eocnumanusi; akTUBHOE YYacCTUE B PEIIEHUU MPAKTUYECKUX
3a7a4 (B paMKax CEMbH, IIKOJIbI, rOpojia, Kpas) OMOJIOrMYECKOM M IKOJIOTUYECKOU
HAIpPaBJIEHHOCTH, MHTEPEC K MPaKTUYECKOMY H3YYEHHIO MPO(ECcCHil, CBA3aHHBIX C
ouonoruen.

B cghepe sKkonoeuueckoco  6ocnumanus:  OpUEHTAlUsT Ha TNPUMEHEHHE
OMOJIOTUYECKUX 3HAHUH MPU PELICHUH 3a/1a4 B 00JIACTH OKPY>KAIOIIECH Cpe/ibl; 0CO3HAHUE
AKOJIOTUYECKUX MPOOJIEM U MyTEH UX PEUIeHUs; TOTOBHOCTh K YYaCTHIO B MPAKTUYECKOM
NEeSATEIbHOCTH SKOJOTUYECKON HANPaBICHHOCTH.

B cgepe nomumanusa yewnocmu HayyHO20 NO3HAHUA! OPHUEHTALUs Ha
COBPEMEHHYI0 CHCTEMY HAay4HbIX MpPEICTaBICHU 00 OCHOBHBIX OMOJIOTMYECKHUX
3aKOHOMEPHOCTSIX, B3aMMOCBS3SIX YEJIOBEKAa C NPUPOJHOM MU COLMAIBHOU CPENOM;
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MOHUMAHUE POJU OMOJOTUYECKON HAYKU B (JOPMHUPOBAHUM HAYIHOT'O MUPOBO33PCHUS;
pa3BUTHE HAy4YHOU JIFOOO3HATEIILHOCTH, MHTEpEca K OMOJOTHYECKONW HayKe, HABBHIKOB
HCCIIEIOBATEILCKOM JICSITEILHOCTH.

B cghepe aoanmayuu x usmensiowumcs yciosusm coyuanbHou U NpupooHou
cpedvl: a7eKBaTHAas OICHKA W3MCHSIONMIMXCA YCJIOBUH; TPUHATHE PEHICHUS
(MHAMBUAYATBHOE, B TPYIIE) B H3MCHSIONIMXCS YCIOBUAX HA OCHOBAHWM aHaIN3a
Oounonoruueckor HHPOpMAINY; JIAHUPOBAHUE  JIEHCTBUH B HOBOM  CHUTyalluu
Ha OCHOBAHHUM 3HAHUM OMOJIOTMUECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHble pe3yJabTaThl:

B cghepe oenadenus ynusepcanvrvimu yueOHviMu n03HABAMeENbHbIMU OCUCMBUAMU:
ba3oBbI€ JIOTUYECKUE NCUCTBHUS:
® BBIABIAThP W XapaKTepU30BaTh CYIIECTBEHHBbIC TPH3HAKH OHOJOTHUYECKUX
00BEKTOB (SIBIICHUN );
® YCTaHABJIMBATh CYIIECTBEHHBIH TIPU3HAK KiIacCU(UKAIUK OHOJOTHUECKUX
00BEKTOB (SIBJIICHHH, MPOIIECCOB), OCHOBaHMS sl OOOOIICHUS W CpaBHEHUS,
KPUTEPUH TIPOBOJUMOTO aHAIN3A;

e C yuéTOM NIPEMJIOKEHHOW OMOJOTUYECKON 3a7auM BBISBIISTH 3aKOHOMEPHOCTU U
MPOTUBOPEYMST B paccMaTpuBaeMbIX (akTax ¢ HaOMIOJCHUSIX;, Ipeasiarath
KPUTEPUH JIJIS1 BBIABJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

® BBIBIATH JeUUUTHI HHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX I PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

® BBISBIATh TNPUYUHHO-CIEACTBEHHBIE CBS3U TP M3YUYCHUH OHOJIOTHUECKUX
SABJIEHUNA W TPOLIECCOB; JEJIaTh BBIBOJABI C HCHOJIb30BAHHEM JIE€IYKTHUBHBIX H
MHJYKTUBHBIX YMO3AKJIIOUCHHUH, YMO3AKIIOUCHUI MO aHAJIOTHH, (POPMYIUPOBAThH
TUIIOTE3bI O B3aUMOCBSI3AX;

® CaMOCTOSITENIbHO BBIOMpaTh CIOCOO perieHHs yueOHON OMOJIOTHYECKOW 3ajauu
(cpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHUS, BEIOMPATh HAMOOJEe MOIXO SN
C YUETOM CAMOCTOSITENIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccaeaoBaTeabCKUE ICUCTBUS:

® ICIOJIb30BaTh BOIPOCHI KAK UCCIIE0BATEIbCKU HHCTPYMEHT MTO3HAHNS;

e (QopmynupoBaTh BOMPOCH, (UKCUPYIOIIHE pa3pblB MEXAY pEaTbHBIM U
KEeJaTeIbHBIM  COCTOSSHUEM  CHUTyallMd, OOBEKTa, M  CaMOCTOATEIIBHO
YCTaHABJIMBATh HCKOMOE U JaHHOE;

e (dopmupoBath  THMOTE3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKIICHUH,
apryMEHTHPOBATh CBOIO MO3UIUI0, MHCHHE;

® TIPOBOJMTH IO CAMOCTOSATEIHHO COCTABIICHHOMY TUIaHY HAOJFOICHHUE, HECIIOKHBIH
OMOJIOTUYECKHIA JKCIIEPUMEHT, HEOOJIBIIIOE WCCIICIOBAHNE I10 YCTaHOBJICHHIO
0COOEHHOCTEH OMOJIOTMYECKOT0 00BeKTa (TIpoliecca) u3y4eHus,

® TIPUYUHHO-CJICIICTBEHHBIX CBS3CH W 3aBHUCHMOCTEH OHOJIOTMYECKUX OOBEKTOB
MEXTy CO0Oi;
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® OIEHMBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OpPMALINIO, MOTYYEHHYIO B
X0/J1¢ HAOTFOICHUS ¥ SKCTICPUMEHTA,

® CaMOCTOSTENBHO (OpPMyITUpOBaTh OOOOIIEHWS W BBIBOABI IO peE3yJbTaTaM
MPOBEEHHOTO HAOJIOICHUS, IKCIIEPUMEHTA, BIAJETh MHCTPYMEHTAMH OLICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJIOB U 00OOIIECHUH;

® [IPOTHO3MPOBATH BO3MOXKHOE JIaJIbHEHIIIEEe Pa3BUTHE OMOJIOTHYECKUX MPOIECCOB U
UX TIOCJIEACTBUS B AHAJIOTUYHBIX WM CXOJHBIX CUTyalUsX, a TAK)KE BBIIBUTATh
MPEANOI0XKEHUs 00 UX PA3BUTUU B HOBBIX YCIOBHUSX M KOHTEKCTaX.

PaGota ¢ undopmarmei:

® [PUMEHSTH Pa3JIMYHBIE METOJIbl, MHCTPYMEHTBI U 3alPOCHI IIPU MOUCKE U OTOOpE
Owonornyeckod WH(POpPMAIUM WA JAaHHBIX U3 KCTOYHUKOB C y4ETOM
peIIOKEHHON y4eOHOM OMOIOTUUECKOM 3a/1auu;

® BbIOMpaTh, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W  HHTEPIPETUPOBATH
OunoJsiornyeckyro HHGOpMaIUIO Pa3IuYHbIX BUAOB U (hOPM IIPEACTaBICHNUS,

® HaxOJIUTh CXOJHBIC APTYMEHTHI (ITOATBEPIKIAIONIUE UITU OTIPOBEPraroNie OJHY U
Ty K€ UJIEI0, BEPCHUIO) B PA3TUYHBIX MHHOPMAIIMOHHBIX UCTOYHUKAX;

® CaMOCTOSITENIbHO BEIOMPATh ONTHUMANIbHYIO (DOpMY MIPEACTABICHHS HHPOPMaLUU U
WJUTFOCTPUPOBATH PEIIAEMbBIE 3a/1a41 HECTIO)KHBIMU CXEMAMHU, TMarpaMMaMu, UHOU
rpaduKoi U UX KOMOMHAIUAMU;

® OIICHUBATh HAAE&KHOCTh OHMOJOTMYECKOW HH(OpMaLMKU 1O  KPUTEPUAM,
MPEAIOKEHHBIM YUUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;
® 3allOMHHATh U CUCTEMATU3UPOBATh OMOJIOIrMYECKYIO HH(OpMAIIHIO.

B cghepe osnadenus ynusepcanvmuvimu yueOHbIMU KOMMYHUKAMUBHLIMU OCUCMEUIMU

OO0micHue:
® BOCHPUHUMATH U (HOPMYJIHMPOBATH CYXKISHHUS, BBIpPAXKaTh AMOIIMU B IIPOIIeCcCe

BBITIOJTHCHHSI PAKTHYECKUX U JJa0OpaTOPHBIX paboT;

® BBIpaXaTh ceOs (CBOIO TOUKY 3pCHHMS) B YCTHBIX M MUCBMEHHBIX TEKCTAX;

® pacrno3HaBaTh HeBepOajdbHBIC CpeicTBa OOIICHMS, TOHMMATh 3HAYCHHE
COITMAJILHBIX 3HAKOB, 3HaTh M PAcHoO3HaBaTh IMPEANOCHUIKH KOH(MIMKTHBIX
CUTYyaIlMi M CMsITYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

® [IOHUMATh HAMEPCHHS JIPYTUX, TMPOSBIATh YBAKUTEILHOE OTHOIICHHUE K
co0eceTHNKY U B KOPPEKTHOU opMe HOopMyTupoBaTh CBOM BO3PAKEHUS,

® B X0JI¢ IMaJora W/WIu JUCKYCCUU 33]1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM
OMOJIOTMYECKOM TEMbl M BBICKA3bIBaTh MJEH, HAICJICHHBIC Ha pPEIICHUE
OMOJIOTHYECKOM 3a1auM U MOIJIepKaHue OarokenaTeIbHOCTU OOIICHUS;

® COIIOCTABJISITH CBOM CYXKIEHUS C CYXICHUSIMHU JPYTUX YYaCTHUKOB JHAIOTa,
OoOHapy>KUBaTh PA3JIMUUS U CXOJICTBO TO3UITUH;

e MyOJIMYHO TIPEACTABIIATH PE3YJBTATHl BBIMOJTHEHHOTO OHOJIOTHYECKOTO OTIBITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);
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® CaMOCTOSITEIBHO BHIOMPATH (hOpMAT BHICTYIUICHUS C YYETOM 3a/1a4 MPE3EHTAUU U
OCOOEHHOCTEW ayauTOpPUM W B COOTBETCTBHM C HHM COCTaBJIATh YCTHBIE H
MUCbMEHHBIE TEKCThI C UCTIOJIb30BAHUEM WJUTIOCTPATUBHBIX MAaTEPUATIOB.

CoBMecTHas 1eATeIbHOCTD (COTPY/THUYECTBO):

® [IOHMMAaTh W WCIOJB30BaTh MPEUMYIIECTBA KOMAHTHOW W WHIWBUIYyATBHOU
paboThl TIpH pEIIEHUH KOHKPETHON OMOJOTHYECKOW MpOoOIeMbl, 000CHOBHIBATH
HEO0OXOIUMOCTh NMPUMEHEHHUS TPYNIOBBIX (GOPM B3aUMOJEHCTBUS MPU PEUICHUU
MIOCTaBJICHHON y4eOHOM 3a1auu;

® [PUHUMATH LIEJIb COBMECTHOU ESITENBHOCTH, KOJUIEKTUBHO CTPOUTH JEHUCTBUS 10
e€ JOCTIKEHHUIO: pACTIPENeNsTh POJH, JA0rOBapUBaThCs, 00CYKAAaTh MPOIECC U
pe3yJbTaT COBMECTHOM pabOTHI;

e yMeThb 00001[aTh MHEHHUSI HECKOJBKHMX JIIOJIEH, TMPOSABISITE TOTOBHOCTh
PYKOBOJUTD, BBIIOJIHATH MOPYUYECHUS, TOAUYUHSITHCS,

® [UJJTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pPaOOThI, ONPENENSITh CBOIO POJb (C
y4€TOM TPEANOYTEHUI M BO3MOXXHOCTEW BCEX YYAaCTHUKOB B3aMMOJICHCTBUS),
pacrpenensaTh 3aJadyd MEXIy WIEHAaMH KOMAaH[Ibl, Yy4acTBOBAaThb B T'PYMNIOBBIX
dbopmax paboTsl (00CYk1€HUSI, 0OMEH MHEHHUSIMU, MO3TOBBIE IITYPMbI U UHBIE);

® BBIMNOJIHITH CBOIO YaCTh PaOOTHI, IOCTUTATh KAYECTBEHHOTO pe3yJibTaTa [0 CBOEMY
HAIIPABIICHUIO U KOOPAUHUPOBATH CBOU JIEUCTBUSA C IPYTUMH WICHAMH KOMAaH]IbL;

® OIICHMBATh Ka4yeCTBO CBOEro BKJaJa B OOMIMH MPOIYKT IO KPUTEPHUM,
CaMOCTOSATENbHO  CHOPMYJIMPOBAHHBIM  YYaCTHHUKaMH  B3aUMOJICHCTBUS;
CpaBHUBATh PE3YJbTATHI C UCXOAHOM 3a7a4el U BKJIAJl KAXKJIOT0 YJICHA KOMAaHbI B
JTOCTUKEHUE PE3YJIbTaTOB, pa3ieiisiTh cPepy OTBETCTBEHHOCTH U TPOSIBISATH
TOTOBHOCTH K MPEIOCTABICHUIO OTUETA MEPEe]l TPYIIO;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIbHBIX KOMMYHUKATUBHBIX JEHUCTBUH, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COIMAIBHBIX HABBIKOB M IMOIIMOHAIBHOTO
HMHTEJUIEKTA IIIKOJIbHUKOB.

B ciepe oenadenus ynusepcanvHuoiMu yueOHbIMU Pe2YIAMUBHBIMU  OCUCBUIMU.
Camoopranuszanusi:
® BBIABIATH MPOOJEMBI ISl PEIICHUS B JKU3HEHHBIX M YYEOHBIX CHTYaIlUsAX,
UCTIOJIb3YysI OMOJIOTUYECKUE 3HAHMUS,

® OpPUEHTHPOBATHLCS B PA3NIUYHBIX MMOAX01aX MPUHITHS PEIICHUH (MHANBHIYaIbHOE,
NPUHATHE PEIICHUS B TPYIITE, MPUHATHE PEIICHUI TPYTIION );

® CaMOCTOSITENIbHO COCTaBJISATh AQJITOPUTM pEHICHWS 3aJadd (WU ero 4acTh),
BBIOMpaTh CIOCOO pemieHus y4dyeOHOW OHONOrMyYeckoil 3amayu ¢ y4EToM
UMEIOLIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
IIpeyiaracMble BapUaHThI PEIICHUN;

® COCTaBIATh IUTaH JACWCTBHMIA (TUTaH pealu3allid HaMEUYEeHHOTO alTrOpHTMa
pEIIeHNs), KOPPEKTHPOBATh MPEMJIOKEHHBIM alrOpUTM C YYETOM TOTYUYCHHS
HOBBIX OMOJIOTUYECKUX 3HAHHUM 00 M3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

® JenaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHE.
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CaMoKOHTpoJIb (pediekcus):
® BJaJETh CIOCOOAMU CAMOKOHTPOJIS, CAMOMOTHUBAIIUH U pedreKcu;

® J1aBaTh aJICKBATHYIO OLICHKY CHTYalluH U MPEJyIarath IiaH e H3MEHCHUS,

® YYHTHIBAaTh KOHTEKCT M MPEABHICTHh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MIPH
pemieHnn y4eOHOM OMOJIOTMYECKOW 3aJaud, aJalnTUpPOBaTh pEUICHHE K
MEHSIIOLIIIMCS 00CTOSATELCTBAM;

® OOBSCHATH MPUYMHBI JOCTHKCHUS (HEIOCTHKCHUS) PE3yIbTaTOB JIESTEIBHOCTH,
JaBaTh OILICHKY TNPHOOPETEHHOMY OIBITY, YMETh HAaXOJWTh MO3UTHUBHOE B
MPOU3O0IIEAIIEN CUTYAlUH,

® BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTH HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MEHUBIINXCS CUTYaIUi, yCTAHOBIICHHBIX OMUOOK, BOSHUKIIIUX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBUE PE3YIbTATA IIETTH U YCIOBHSIM.

OMOUMOHATBHBIN MHTEIIICKT:

® pasnuyaTh, HA3bIBaThb W YINPABIATH COOCTBEHHBIMH SMOLUSMH H SMOIUSIMHU
ApYrux;

® BBIABISTH U AHAJTU3UPOBATH IPUIHHBI YMOIHIA;

® CTaBHUTh ce0S HAa MECTO JPYroro 4ejaoBeKa, IOHMMAaThb MOTHBBI U HAMEPEHHUS
ApYyroro;

® PEryJIupoBaTh CIIOCOO BBIPAKEHUS SMOLIHMA.

e [Ipunsrue ceds u Ipyrux;

® (OCO3HAaHHO OTHOCHUTHCS K IpyrOMY YEJIOBEKY, EF0 MHEHHUIO;

® [IpU3HABaTh CBOE MPABO HA OIIMOKY U TaKOE e MPaBo JIPyroro;

® OTKPBITOCTb CEOE U APYTUM;

® (0CO3HaBaTh HEBO3MOXHOCTHh KOHTPOJIMPOBATH BCE BOKPYT;

® OBJIAJIETh CUCTEMOI YHUBEPCAIbHBIX YUEOHBIX PErYISTUBHBIX 1EHCTBUMN, KOTOpas
oOecrieuynBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSIS
NO3ULHUSA JIMYHOCTH), U >KMU3HEHHBIX HABBIKOB JUYHOCTU (yHpaBiieHHs COOOH,
CaMOJIMCLMIUINHBI, YCTOMYUBOTO MOBEIECHHUS).

IIpeamMeTHbIe pe3yabTaTbl OCBOSHHUS MPOTPAMMBI
B no3naBaTenpHOM (MHTEIUIEKTYyaJIbHOM) cdepe:

— mnpuoOpeTeHue OnbITa MUCHOIb30BAHMS METOJ0B OMOJIOTHYECKON HAYKHU C LIEJbIO
U3Y4YCHUS] OMOJIOTHYECKUX OOBEKTOB, SIBICHUH W MPOIIECCOB: HAOIIO/ICHNUE, ONKMCAHUE,
MPOBEICHUE HECIIOKHBIX OMOJIOTMYECKHX OIBITOB M JKCIEPUMEHTOB, B TOM YHCIE C
UCTIOJIH30BAHNEM aHAIOTOBBIX U ITUPPOBBIX OMOJIOTHUECKUX TPUOOPOB U HHCTPYMEHTOB;

— (dopMHUpOBaHHE YMEHHUS MHTETPUPOBATH OMOJOTUYECKIE 3HAHUS CO 3HAHUSMU U3
JIPYruX y4eOHbIX MpeAMETOB ((DU3UKHU, XUMHUH, reorpaduu, UCTOPUH, OOIIECTBO3HAHUS

UT. 1.);
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— (opmupoBaHue yMeHuil pemarbh yueOHbIe 3a/1a4u OMOJIOTHYECKOTO COJIepKaHus,
BBISIBIIATh ~ NPUYUHHO-CJICACTBCHHBIC  CBSA3M,  IPOBOJUTH  KAYECTBEHHBIE W
KOJIMYECTBEHHBIC PACUEThI, I€NIaTh BHIBO/Ibl HA OCHOBAHHH MOJTYYEHHBIX PE3YJIbTATOB;

— (opmMupoBaHHEe YMEHHS IUIAHUPOBATH YUEOHOE WCCIICIOBAHUE WU MPOCKTHYIO
paboTy C y4eToM MOCTaBICHHOM 1eJin: POPMYIUPOBATH MPOOIEMY, TUIIOTE3Y U CTABUTH
3a/ladyd MCCJIEIOBAHWsA, BBHIOWPATH AJCKBATHO TOCTABICHHOW €M METOJbI, JCNaTh
BBIBOJIBI 11O PE3yJIbTaTaM MCCIICIOBAHMSI HIIA TTPOCKTHOM JIEATEILHOCTH;

— (¢opMHupOBaHHE  HWHTEpeca K  yrayOJeHWt0  OWOJOTHYECKUX  3HAHUH
(mpeanpoduibHas MOATOTOBKA U MPodeCcCHOHAIbHAS OPUEHTAIINS) U BEIOOPY OMOJIOTHH
KaK Ipo(UILHOTO MpeMeTa Ha CTYIIEHU CPEIHETO MOJHOT0 00pa30BaHus JIJIs Oy ayiien
npodeccuoHanbHON NeATeTbHOCTH, B 0O0JACTH OWOJOTHUH, MEIUIIMHBI, SKOJIOTUH,
TICUXOJIOTHH, BETEPUHAPHH, CEITECKOTO XO3SMCTBA;

— BIAJCHUE HaBbIKaMu paboTel ¢ uwHOOpMAIMEH EeCTECTBEHHO-HAYYHOTO
coJiepKaHusl, MPEACTABICHHONW B pa3HON (opMme (B BUIE TEKCTa, TAOJUYHBIX JTAHHBIX,
cxeM, rpaduKoB, aAWarpamMm, MoOJENeH, H300paKEeHUN), KPUTUUYECKOrO aHalin3a
nH(}OPMAITUHU U OIICHKH €€ TOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJOTUYECKHE 3HAHMS CO 3HAHUSMHU JPYTUX YUEOHBIX
IPEIMETOB; UHTEPEC K YIIIYOJICHUIO OMOJIOTMYECKUX 3HAHUW U BBHIOOPY OMOJIOTHH KaK
npouIbHOTO MpeaMeTa Ha ypOBHE CpeaHEro oOlmiero oOpa3oBaHus Mg Oyayiien
poheCCUOHAIBHOM  IESTEILHOCTA B 00JIaCTH OWOJIOTMH, MEIULMHBI, JKOJIOTHH,
BETCPUHAPHH, CEIIbCKOTO XO3SIMCTBA, THIIEBOW IMPOMBINIICHHOCTH, IICUXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKHUE MPEACTABICHUS O MATCPUATUCTHICCKON CYIITHOCTH
TCHOMOB JKHBBIX OPTAaHW3MOB U PETYJISIHNIO UX PaOOTHI;

— 3HAHWE OCHOBHBIX (DaKTOPOB OKPYKAIOIICH CPE/bl, BIMSIONUX Ha PA3BUTHE U
CYIIIECTBOBAHHE JKUBBIX OPraHU3MOB, aJanTaIiil K (hakTopaM OKPYKaIoIIel Cpebl;

— 3HAHHME OCHOBHBIX IMOAXOJ0B OMOTEXHOJIOTHH, UCTIOIB30BAHMS €€ JOCTHKEHUM B
COBPEMEHHOM KU3HM YEIOBEKA, 0OCOOCHHOCTH MCIOJIB30BaHUS JKUBBIX OPTAHU3MOB IS
IPOU3BOJICTBEHHBIX HYXK]] UEJIOBEKA,

— 3HAHHWE OCHOBHBIX IMOJXOI0B CEIICKIIUU U OMOTEXHOJIOTHH KYJbTYPHBIX PACTCHUH,
XapaKTepU30BaTh T'CHETHYECKH  MOAM(PUIIMPOBAHHBIC  PACTEHHUSA, ONEPHPOBATH
MOHATUSMU, THOpPUAM3ALUS, OTAAJICHHAs THOpUIU3ANMs, WCKYCCTBEHHBI OTOOD,
reTepo3uc, TpaHchopMaIysi, MyTareHe3, TCHETHUYECKOE PEAaKTHPOBAHUE;

— TIOHUMaHWE MOJICKYJIIPHBIX  MEXaHW3MOB  peajM3allik  HACJICJCTBEHHOMN
uH(GOPMAITUU U YMEHUE CBOOOHO OTICPUPOBATH OCHOBHBIMU TIOHSITHSIMHU MOJICKYJISIPHOU
OMOJIOTHY U €€ COBPEMEHHBIX HAIIPABICHU — T€HOMHUKH, METareHOMHKH, IPOTEOMUKH;

— 3HAHWE OCHOBHBIX 3a00JICBaHHI YEIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CITOCOOAX
WX IMarHOCTHKH U JICUCHUS
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— (QopMupOBaHUE YMEHHS HCIIOJIB30BaTh MOHITUHHBIN alapar U CUMBOJIUYECKUI
S3bIK TEHETHKH, TPAMOTHOE MPHUMEHEHHWE HAYYHBIX TEPMHUHOB, MOHSTHN, TEOPHUH,
3aKOHOB IS OOBSACHEHHS HAOIIOZAEMBbIX OHOJIOTMYECKHX OOBEKTOB, SBJICHUH U
MIPOIIECCOB, MO3BOJISIONINX 3aJI0KUTh (PYHIaMEHT HAyYHOTO MUPOBO33PEHUSI.

B nienHocTHO-OpUeHTallMOHHOM cdepe:

— 3HAaHHWE, YTO TNPUMEHEHHE COBPEMEHHBIX TEXHOJIOTMHA MOJEKYISIpHOH OHOJIOTHU
NO3BOJIIET YCHEIIHO pellaTh TaKue 37J000JHEBHBIE IPOOJIEMBbI, KaK OXpaHa

OKPY)Ka}OHIGﬁ Cpcabl, COXpAaHCHHUC 3JO0POBBA YCIIOBCKA, KOHTPOJIb U BOCCTAHOBJICHUC
9KOCHUCTECM.
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TEMATHUYECKOE INTAHUPOBAHUE

Moayab «Kak ;KHBOTHbIE M PACTEHUS NMPUCIOCAOIUBAIOTCS (IBOJIONNOHHASA
3K0JI0THus) 5-6 KiIaccsl (34 yaca)

Tembl OcHoBHOe coaep:kaHue JesiTe/ IbHOCTD
IIKOJbHUKOB
1. MBI Hcciienyem CBoiicTBa U CTPOCHHE KUBBIX HccnenoBarenbekue
JKMBbIe€ 00bEKTHI OpraHU3MOB (CTpOCHHE KIETKH). | paboThl «Bce mu (CUHMUIIBI,
(6 9) Bun, oco0b — opranusm kak Ooenku, Oepe3bl W T.I.)
eauHas cuctemMa. Anantaiuu OJINHAKOBBIE?
(npucrniocobnenus). [lonsitue DOTOKBECTY.
roMeocTasa KUBoro opranusma. | I[Ipakruueckas paboTa
Crioco0sI ero moaepKaHusl. «CoctaBinsieMm KHUTY

Orpannuenus
MOpP(hOIOTUUECKUX U
(pM3HOJOTMYECKUX aJanTalui.
[Touemy opranu3Mel HE
CTaHOBSATCSA OECKOHEYHO
OOJBIITUMU, MATICHBKUMH,
BCESITHBIM.

pPEKOPAOB  pacTeHHl U
YKUBOTHBIX HAILIETO Kpas».

2. Bausinue
OKpY:Karouen
cpeabl HA sKUBbIE
opranu3mabl (12 4)

DaKTOPBI OKPYKAIOIIEH CPEbI
(abuoTnueckue, OMOTUYECKUE,
anTporiorersie). [Ipumepnr
abnoTuyeckunx (HakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIMSIHUE HA )KU3HEIEATEIIbHOCTD
KUBBIX OPTaHU3MOB:
TEMIIEPATypa, CBET, BIIAXKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTHU
IPUCHIOCOOJICHUS JKUBBIX
OpraHu3MOB K aOMOTHYECKUM
daxTopam. IIpucnocobnenust k
OCHOBHBIM a0MOTHYECKUM
dbakTopam: Temiieparypa,
BJIQYKHOCTb U CBET.

[IpakTueckoe 3aHsaTHE
«1IBet u Temno» (KyOuku
JIbJ]a B3BECUTD, MOJIOKHUTh
B vamiku [letpu Ha
Pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpEe
pacTasiin).

[IpakTueckoe 3aHsaTHE
«YTo pacTBOpsIETCA B
BOJIE» (IKCIIEPUMEHT
«Kunakuii 1om»).
[IpakTrueckoe 3aHsTHE
«Iuddysus BemecTs B
BOJI€ (pacTBOPHI)»,
«/IBH>KEHME paCTBOPOB 11O
LBETKY».

[IpakTrueckoe 3aHsaTHE
«Jlen m1aBaeT B Boze
(aiicOepru, 3amMep3aHue
BOJIOEMOB)».
[IpakTueckoe 3aHsTHE
«Jlen npu 3amep3anumn
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pacIIMpseTCs
(pa3pylieHue KaMHs
(mouBoOOpazoBaHue),
3aMep3aHUe KIIETOK).
[IpakTueckoe 3anATHE
«IIly6a» (kyOuku npaa
3aBEPHYTH B Pa3HbIN
MaTepHual, B3BECUTb).
[IpakTuueckoe 3aHsiTHE
«ITurmMeHTh» (MOKHO
pa3lieuTh HAa BATMaHe
KpacuTeIu U3
d1oMacTepoBy.
[IpakTuueckoe 3aHsTHe
«Kax )XMBOTHBIE MIABAOT
B BOJIe» (DKCIIEPUMEHT ¢
MIATIETKOM ).
UccnenoBarenbckue
paboTtsl «BiusiHue cBeta
(Tema, BIaXXKHOCTH,
cocTaBa MOYBbI) Ha
pacTeHusi B €CTECTBEHHBIX
WJIH UCKYCCTBEHHBIX
yCIIOBUSIX» (HA JJOCTYITHOM

MaTepuare).
3. B3zaumopeiicrBusi | buotnueckue GpakTophl. HccnenoBarenbckas
JKMBbIX OPraHU3MOB | 3aKOHOMEPHOCTH Pa3BUTHS paborta «Habmronenus 3a
(4 v) MEKBUIOBBIX B3aMMOOTHOILICHUSIMU
B3aMMOOTHOIICHHIA. YKUBOTHBIX TIPH
KosBomtonus (XuHUK-XepTBa; | JOOBIBAHUU MULIA
napa3uT-X03siMH) DBOIIOLUS (KOpMYTIIKHY JIJIsT TITHII, IS
CTpaTeruii JOOBIBAaHUS THIITH. TOPOJICKUX WJIU CEIbCKUX
CoumanbHOCTB. BHbI- KUBOTHBIX). BeO-
BceneHIbl. [lepeuens pacTeHuii- | Kamepb».
BpPEIUTENEH. HccnenoBarenbckas
pabora
«PacripocTpanenue

BUIOB-CUHAHTPOIIOB B
HAIllEX MECTHOCTH

[lokymeHT coaaaH B anekTpoHHoii chopme. Ne 35 ot 01.11.2024. VicnonnuTens: 3apunosa 3.1 r,lBﬂEKTPOHHbIﬁ
CtpaHuua 30 u3 52. CtpaHuua cosgana: 01.11.2024 09:04 =¥ TATAPCTAH



4. Yes10BeK B )KU3HHU
pacTeHui U
KUBOTHBIX? (6 1)

AHTpONOreHHbIe PaKTOPHI.
[IpaBna nu, 94TO MEPBOOBITHBIE
JFOJY KWJIA B TADMOHHH C
npupogoii. OJoMalIHuBaHUE U
MPUPYUYEHUE )KUBOTHBIX U
pacteHuii. 3aueM cracaTh
BBIMUPAIOLIUE BUBI, KaK 3TO
nenatb. KynbTypHbIE pacTeHus u
ux nukue npeaku. [louemy
BaYKHO MX COXPAHSTb.
Pa3noo6pa3ue KynbTypHBIX
pacTeHul U UX 3HAUYCHUE B
KU3HU yenoBeka. KpacHas kHura
Bameit Tepputopun. Oco6o
OXpaHsieMbI€ TEPPUTOPHH,
3anoBeHUKU Poccum u mupa.

[IpakTuueckas padora
«Pa3noobpazue
KYJIbTYPHBIX paCTECHUI B
BaIlleM PErHOHEY.
UccnenoBarenbekas
pabota «Bnusinue
AHTPOTNOTEHHBIX (PAaKTOPOB
Ha pa3BUTHE PACTCHUU B
ropo/jie/HaceIeHHOM
IIYHKTE».
DKCKypcusi/TipakTuyeckas
pabota «OOIIT B Baem
pPErvoHe — YHUKAJIbHBIE
O0OBEKTHI IPUPOABDY.

5. Okogornuyeckue
Huu (6 4)

buocdepa — ogna us3
BaKHEUIITX 000JI04EK 3eMJIH.
UYTo Takoe «3KOJIOTHIECKHE
HUIIW) | KaK OHU
dopmupytorcsa? GopmupoBanue
3HaHUU 110 OMOpPa3HOOOPA3UI0
KUZHEHHBIX (QOPM,
TIOBEICHYCCKUX
MIPUCTIOCOOICHHUIA,
Moau(UKAITMOHHAS
MU3MEHYUBOCTH (Ha 6a30BOM
ypoBHe). PacTurenbHbie
COOOIIIECTBA M UX THIIBI.
PazButne u cMeHbI
PaCTUTEIIBHBIX COOOIIIECTB.

Hccnenosarenbckue
paboThl « DKOJOTHUUECKHUE
HUIIN BOKPYT TEOS —
onucaHue pakTopoB
OKPYXaKOLIEH CpeabD».
HccnenoBarenbckue
paboThl
«DEHOJIOTUYECKUE
HaOJII0ICHUS).

Moayabs «OcHOBBI pac

TeHHEeBOJICTBa» 7-8 Ki1accol (68 yacon)

PaCTCHUEBOACTBO

24)

Tembl OcHoBHOe coaep:kaHue JesiTeIbHOCTD
IIKOJbHUKOB
Tema 1. BBenenune B | UTo-Takoe paCTEHUEBOACTBO: [Tpaktuueckas pabota

OCHOBHBIE (haKTOPBI
BBIPAILIMBAHUS PACTCHUM.
Hctopus passurus
arpOXMMHUYECKUX 3HAHUU
(pa6otet M.B. Jlomonocoga, O.
JInbuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupsizena,
II.A. Kocteruena, JI.H.

«bouka JIubuxay.
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[IpssHUIIHUKOBA U JIp.).

Tema 2.
ArpoTexHHYeCKHH
IKcnepuMeHT (6 1)

IIpaBuna mocTaHOBKH
arpodKCIIEPUMEHTOB.
ITocTaHOBKA IKCIIEPUMEHTOB C
pacteHusiMH. BIOOp TeMBl,
COCTABJICHHUE TUITOTE3bI, LIEIU U
3a/1a4 3KCIEPUMEHTA 110
BBIPAIMBAHUIO PACTEHUN B
KOHTPOJIMPYEMOU Cpee.
KoHTpoau, noBTOpHOCTH,
IIPOBEICHHUE IKCIIEPUMEHTA.
[ImaHnpoBaHue SKCIEPUMEHTA.
OneHka pe3yJsIbTaToB
JKCIIEPUMEHTA.

OcBoeHne TEXHOIOTUH
KPYTJIOTOAUYHOTO BBIPAITUBAHUS
CaJaTOB U MUKPO3EJICHH B
KOHTPOJIHPYEMBIX
UCKYCCTBEHHBIX YCIIOBUSIX.

Hccnenoarenbekas
pabota «DakTopsl,
BJIMSIOIINE HA
IpopacTaHue ceMsiH (pocT
IIPOPOCTKOB)».
[IpakTuueckas padora
«CO0p yCTaHOBKH ISt
BBIpAl[IBaHUs PACTEHUN B
KOHTPOJIUPYEMBIX
YCIIOBUSX.

Tema 3. Poan
XUMHUYECKHX
3JIEMEHTOB B

NMTAHUHU PACTEHMI
(20 v)

Bopa. PactBop. BerTsikka.
AHHWOHBI, KATUOHBI,
AIEKTPONPOBOAHOCTH U pH
pactBopa. Poinb xuMruueckux
3JIEMEHTOB B MUTAHUU PACTCHUIA.
[TomyyeHne nuTaTeIbHBIX
BEILIECTB PACTCHUSMM.

VY noOpenusi: opraHnyecKkue,
MUHEpalIbHbIE,
MUKpoOHnonoruyeckue. Tursl
NUTaHMs pacTeHuil. Bo3aymHoe
¥ MUHEpPAJIbHOE (KOPHEBOE)
MMUTAaHUE pacTeHU. TpaHcropT
MUTATEJIbHBIX BEIIECTB
pPAaCTEHUH: BOCXOIALINHN U
HUCXOISIIUN TOK. Baxknenmnue
Kanuiinele, hochopHbIe U
a30THBIC YI00PEHMUS, UX
cBouctBa. [IpocTeie U crtoxkHbIE
yI0OpeHHUSI.

Poct u pa3zButue pacrenuit:
ATambl OHTOTeHe3a, (DaKTOPHI,
BIIMSIFOILIME HA POCT PACTEHUM:
CBET, T'yCTOTA MOCAJI0K, TUTaHHUE,
cyOcTpar.

Oco0eHHOCTH TUTAHUS

[IpakTuueckas padora
«CxeMbl TUTaTeIbHBIX
pactBOpOB. Pacuer 103
yI0OpeHuit 1yis
MUTATEIbHBIX PACTBOPOBY.
[Tpaktrueckas padbota
«IIpaBuna cMemmBaHus
yI00peHu
[TpakTuueckas padbora
«IIntanne pactenuit:
TEXHOJIOT S
IIPUTOTOBJIEHUS
NIUTATENbHBIX PACTBOPOB
JUTSL pa3HBIX KYJBTYp».
[Tpaktrueckas padbota
«MOHUTOPUHT
MUHEPaIbHOTO MUTAHUS
pacTeHum.
[Tpaktnueckas padbota
«PacturenpHas
JTUArHOCTHKA.
UccnenoBarenbekas
pabota «OreHka
COCTOSIHMSI KOMHATHBIX
pacTEeHU, pACTEHUN Ha
HIKOJIbHOW TEPPUTOPHH,
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paCTeHI/Iﬁ a30TOM. A30T U €ro YCTAaHOBKaA IIPUYXNH

3HAYEHUE B KU3HU PACTECHUH. [aTOJIOTMYECKUX

DopMBI a30Ta U UX cocTostHUM (TIpu
IIPEBPAILICHNE B IIOYBE. HAJIMYUN)».

Uctounuku docdopa ans UccnenoBarenbekas
pacTeHus. 3HaUCHHE pabota «OLeHKa BIUsSHUA
dochopcomepranux Pa3IMYHBIX 3JIEMEHTOB Ha
coeauHeHnu B KieTke. Poib COCTOSIHUE PACTECHUM
MaKpOIPTUYECKUX COEAUHEHUN | (COCTABIIEHUE Pa3IMUHbIX
dbocdopa B SHEPreTHIECKOM TTOIKOPMOK )».

oOMeHe.

Bnusuue kanus Ha pusnyeckue
CBOICTBA MPOTOILIA3MbI, Ha
(dbepMeHTHI YTIIEBOJOPOAHOTO
oOMeHa, cuHTe3 OEJIKOB U Jp.
Ponb kanus B nogaep:;xaHuu
MOHHOT'0 0OajlaHCca B TKaHSIX, B
MpoILIeccax CaMOPETYIIALIIH.
Perynsaropnas u
CTPYKTYpooOpa3zoBateabHas
pOJb KanblKs. Y4YacTHe B
00pa3oBaHUU KJIETOYHOU
CTEHKH, TOJIJIEpKAHUN
CTPYKTYpBI MEMOpaH U
pEryJisius UX MPOHUILIAEMOCTH.
3HaYeHuEe MarHus B
MEeTabO0JIM3Me PACTEHUH.
Marnuii B coctaBe xjopoduiia,
CXOJICTBO XJiopoduiia u
reMorJioonHa Kak
CBHUJICTEJILCTBO €AUHCTBA
OpPraHUYeCcKOTO MUPA.

Cepa u ero OCHOBHBIE
COCIMHEHUS, UX POJIb B
CTPYKTYPHOW OpraHu3aiuu
KJIETKH, y4acTHE B
OKHCITUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHSIX
MUKpPO3IIEMEHTHI.
[Ipencraienus o poyu
MHUKPOIJIEMEHTOB B
MeTa00Iu3Me pacTeHUM.
Oco0eHHOCTH MOCTYIIICHUS
MHUKPOAJIEMEHTOB B PaCTEHHUSI.
CuHepru3M U aHTaroHU3M
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AJIEMEHTOB MMUTAHUS PACTCHUM.
PacTurenbHas [UarHocTUKA U
METOIbI UICHTU(UKAIIIN
HEJ0CTAaTKa/N30bITKA DJIEMEHTOB
IIUTAHUA.

Tema 4.
Peryasitopsl pocta
pacreHmid. 3ammura
pacrenmi (4 1)

[TonsATHE O perymaTropax pocra
pactenuii. CTUMYIISTOPBI pocTa
— (bUTOrOpMOHBI (AyKCHUHBI,
ruO0epeISTUHBI, TUTOKWHUHBI).
NHruburopsl pocta pacTECHUN:
1. mpupoxansie (abcruzoBas
KHUCIJIOTa U HEKOTOPBIE

(b eHoIbHBIC BEIIECTBA
(MuKymapoBasi, KOpu4yHas,
CaJTUIIAIIOBAs KUCIIOTHI).

2. CHHTETHYECKHUE
(MOp(aKTHHBI, peTapAaHThI,
nedoauaHThl, JECUKAHTHI,
repoutuabl). DUTOMOHUTOPUHT
U OILICHKA COCTOSIHUS PaCTEHUM.
CoBpemeHHbIE CITOCOOBI
MOHHUTOPHHTA.

3ammra pacTeHU OT
BPEIAUTEIIEN: OCHOBBI
ouomerona.

[IpakTnueckas padora
«DUTOMOHUTOPUHT U
OLIEHKA COCTOSIHUSA
pactenuii. CoBpeMeHHbIE
CHIOCOOBI MOHUTOPUHT Y.
Hccnenoarenbekas
pabota «BnusiHue
reTepoayKkCHHa Ha
npopacranue  (poct Ha
Pa3HbIX CTAAUSAX, B PA3HBIX
YCIIOBUSIX ) Pa3JINYHBIX
pacTeHuin.

[IpakTuueckas padora
«MHCcekTapuu: npaBwia u
YCIIOBHS pa3BEACHUSA
IIOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi v
MoYBeHHAs!
KYJbTYPbI, UX
NpUMEeHeHue B
BbIpalllMBAHUU
pacTeHuil.
dusuonorusa
pacrenmii (8 u)

BojaHas, necuanas ¥ mouBeHHas
KyJbTYpPBbI, UX IPUMEHEHHUE B
BBIPAIIMBAHUY PACTCHUM.
[IpoBenenne BObI B KOPHE U
cTebJie pacTeHHIA.

BonHbI peXUM pacTEHUN:
CTpOEHHUE YCTHUIL: (aKTOPHI,
BJIMSIOIINE HA UX PACKPBITHE U
3aKpbITHE. 3HAYEHUE MEXaHU3Ma
PETyJIALNN UCTIAPEHUs BIaru
pacTeHHEM.

POTOCUHTE3 — YHUKAIBHBIN
IPOLIECC pacTeHU. TeMHOBas U
cBeroBas (pa3el PoTocuHTE3A.
3HadyeHue porocuHTe3a s
KUBBIX OpraHu3MoB. DakTopbl
pocTa pacTeHUM: BO3YX U
aspanus. [lonzemHoe gpixanue
pacTeHuM: COCTaB MOYBEHHOIO
BO3lyXa, Ta3000MeH. ['a3000MeH

[TpakTuueckas padbora
«KopneBoe naBieHue».
[TpakTrueckas paborta
«IIpurorosnenne
npenapara yCTbHIL
METOZIOM CJENKA.
HccnenoBarenbckue
pabots! «BnusiHue
YCJIOBUM COAEPKAHUS
pacTEHU Ha KOJTUYECTBO
YCTBHID.

[TpakTuueckas padbora
«DyHKIMOHAJIbHAS
JAArHOCTUKA PACTEHUH I10
AKTUBHOCTH
XJIOPOILTACTOBY.
HUccnenoBarennckas
pabota «Onpeenenne
xyopoduna A u b,
OLICHKA
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npu 6ECTIOYBEHHOM
BBIPALBAHUY.

dboToCHHTETHUECKOI
AKTUBHOCTH PACTEHUH U
(baKkTOpOB, BIUSIONINX HA
HEey.

[IpakTuueckas padora
«Anspanus, CO, u Os.
JIpIxaHue pacTeHnin.
[IpakTuueckas padora
«/JIpIXaHNE PACTECHUMN:
OILICHKa HMHTEHCUBHOCTHU
JBIXaHUS PACTEHUU U
TUIO/IOBY.
UccnenoBarenbckue
paboThl «BnusHue
croco0a BeIpalMBaHUs
(cocTaBa nuTaTEIHLHON
CMECH, CXEMbI BHECEHUS)
Ha pOCT U Pa3BUTHUSA
PAa3IMYHBIX PACTCHUID.

Tema 6.
KyabtypHble
pacTeHus.
CoBpeMeHHbBbIE

ACIICKTHI CCJICKIINU
(20 u)

Kak 4denoBek cran ucnoyib30Bath
pactenus? CBs3b pa3BUTHUSA
IMBUJIA3ALNH YEJIOBEKA U
OJOMAIlIHUBAaHUS PACTCHUHU.
JlomecTukanusi.
HacnenctBeHHOCTD 1
U3MEHUYUBOCTH — OCHOBHBIEC
CBOWCTBA )KUBBIX OPraHU3MOB.
N3menunBocTh. Buasl
U3MEHYNBOCTD.

I'en —MartepuanbHbI HOCUTEID
HACJIEICTBEHHOCTH U
U3MeHUYnBOCTU. HykiienHOBBIE
KHUCIOTHL. JIokamu3anus
F€HETUYECKOr0 MaTrepuasa B
KJeTKe. /IeJIeHne KIeTOK.
Pennukanus JJTHK. OcHoBHas

J0TMa MOJIEKYJISIPHOM OMOJIOTHH.

Tpanckpunuus. Tpancusuus.
Myrauumu.

D¢ dexT OyThUIOYHOTO
TOPJIBIIIKA U TEHETUYECKOE
pazHoobpasue. UTo Takoe
reHOaHk? 3aueM COXPaHsITh
T€HETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CIIOCOOBI

Juckyccns
«JlomecTukanus, Bce JI1
pacTeHUs U )KUBOTHBIE,
KOTOPBIE KUBYT PSIAOM C
YEeJI0BEKOM UM
OJIOMAITHUBAOTCS?
MOHO 1 cuuTaTh
TapakaHa 0JIOMAIlTHEHHBIM
KUBOTHBIM?).
[TpakTuueckas pabora
«MoaudukanroHHas
U3MEHUYHUBOCTD (JIUCTHS,
UTOJIKU C OJTHOTO
JIEPEBA)».

[Tpaktnueckas padbota
«I'eH — MHCTPYKLHS 1O
cOopKe KIIeTKH (Ha bucepe
WJIU KOHCTPYKTOPE)».
[Tpaktrueckas pabota
«MyTtanus Ha OyTepopoe
(Jr06 0 00BEKT U3
penpIayIel paboThl, Iie
W3MEHEHHUE UHCTPYKIUU
MIPUBEJIET K U3MEHECHUIO
BHEIIIHETO BUA
00BEKTa)».
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COXPaHEHUS TCHETUYECKUX
pecypcoB pacTeHHi (ex situ 1 in
situ).

3nauenue padot H.W. BaBumnosa.

3aKOH rOMOJIOTHYECKHUX PSAAOB.
LlenTpBI IPOUCXOKICHUSA
KyJbTypHBIX pacTennii H.W.
Basunosa u [1.M. XXykoBckoro.
OCHOBHBIE METO/IBI CEJEKIINH.
I'ubpunmuzanus. ®opmsl 0TOOpA.
OcHOBHbIE HANPABJICHUS
CEJIEKINU: YIIy4YIIEHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM U a0MOTUYECKUM
dakTopam.

Ectb n1m xu3Hb B npooupke?
buoTtexHomorus KyJabTypHBIX
pacTeHuil.

Kak uenoBek moxer
MOJU(PUITUPOBATH paCTEHUS?
['eneTnueckoe pe1akTHPOBAHUE.
CoBpeMeHHbIE TOAXObI U
JOCTUKEHHUS TEHETUYECKOTO
pPEaKTUPOBAHUsI PACTEHUM.

[IpakTuueckas pabora 1o
rpynnam «OTKya Ha
HAIIIUX CTOJIAaX
(PYKTHI/OBOIIN/3TAKID.
[IpakTrnueckas padora
«BprpanmBaem ropox. Kak
IIPOBECTHU CKPEIIMBAHUE Y
ropoxay.
Hccnenoarenbekas
paborta «BbIpamuBanue
pacTeHuil B IpOOHPKE»
(MOHO BOCITIOJIb30BATHCS
pe3yJbTaTaMu
OPEbLIYIINX
HKCIIEPUMEHTOB TIO
COCTaBJICHUIO
MUTATENFHBIX PACTBOPOB
JUJISl paCTEHUN).
[IpakTuueckas padora
«I"eHOMHBIE HOKHUIIBI
(MoaenupoBaHue paboThI
cuctembl CRISP-Cas)».

Tema 7.
PacrurennHas

npoaykuus (8 1)

Hanzemurbie u mog3eMHbIE
opransl pactenuid. [lober u
BUJIOM3MEHEHHBII o0er
pactenunii. CriocoObl
Pa3MHOXKEHUS PACTCHU.
[TonsiTHe 0 KauecTBE MPOTYKTOB
nutanus. [IpoGnemsl
KOHKYPEHIIUU OTE€YECTBEHHBIX
MPOJIYKTOB MUTAHUS C
UMIoOpTHEIMU. Jloructrka
JIOCTaBKHU U CPEACTBA
COXpPaHEHUS TPOIYKTOB
MUTAHUS.

Mukpo3eneHb: TOJIE3HOCTh U
TEXHOJIOTHSI.

XUMHUYECKAN aHAJIN3
npoaykiuu. OCHOBBI
CreKTpo(hOTOMETPHHU.
[Torenunomerpus.
Xpomatorpadus.

[TpakTuueckas padbora
«IIpenenbHO nOMyCTUMBIE
koHueHTpauu (1K) un
METO/IBI KOHTPOJIS
0€30IMacCHOCTH
PaCTUTEIBHBIX MTPOTYKTOB
TTUTaAHUS.
HccnenoBarenbckas
pabota «O1neHka KauecTBa
BBIPALICHHOU
MUKpO3eJIeHN» (JTU00
CBOS, JTMOO M3 MarasuHa).
[TpakTuueckas padora
«MeTto1pl OLIEHKHN
Ka4eCTBa PaCTUTEIIbHON
MPOIYKIINN: XPaHECHUE U
COXPaHHOCTh
MTUTATETHHBIX BEIIECTB
(Mo mocTynmHOMY
000pYyI0BAaHHUIO).
UccnenoBatenbekast
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pabota «OnpenencHue
BuTamMuHa C METOJIOM
00paTHOTO TUTPOBAHUS B
TUTOaX Ha Pa3HOM CPOKE
(cmoco0e) XpaHeHUs.

Moayas «buorexnoJsiorus» 7-8 kiaaccel (68 4acoB)

Tembl OcHoBHOe coepKaHue JeATeIbHOCTH
IIKOJbHUKOB
Tema 1. [TonsTie GMOTEXHOJIOTUH. 3aUueM [IpakTuueckas pabora
buortexHosorus 4eJIOBEKY OMOTEXHOJIOTHH, B UEM «IIpumepsl
(4 v) UX MPEUMYIIECTBO TIEPE] IIPUMEHECHUSA
XUMHYECKUM CUHTE30M. OCHOBHBIC | OMOTOTHMYECKUX
O0M000BEKTHI OUOTEXHOJIOTUU: 00BEKTOB B TBOEH
MIPOMBIIIUICHHBIC KUIHI.
MHUKpPOOPTaHU3MBI, KIIETKH U TKaHU
pacTeHMiA, )KUBOTHBIX U Y€JIOBEKa,
OMOKaTaJIN3aTOPHI.
ChIpbe 1151 OMOCUHTE3a U OLICHKA
€ro OMOJIOrMYECKOM LIECHHOCTH.
OCHOBHBIE UICTOYHHUKH YIIIEPOJa,
azoTta, hochopa, MUKPOITIEMEHTOB.
HccnenoBanue HOBBIX HCTOUHHUKOB
CBIpbS (BKJIFOYAsi BOMPOCHI €T0
peaBapUTeIbHON 00paboTKH),
pa3paboTKa HOBBIX MUTATEIHHBIX
Cpell, B TOM YHCJIE BKIFOYAFOIINX
OMOCTUMYTISITOPHI U JAPyTHE
AJIEMEHTHI YIIPaBICHUS U
ONITHMH3AIIMU TTPOIECCOB
ouocunrteza. Metozpl
ONTHMU3ALIMU IUTATENbHBIX CPE.
Tema 2. [TomoxeHne mpoKapuoTOB B [IpakTuka.
Mukpoouosiorus CUCTEME OPraHUYECKOT0 MUpA. JlabopaTopHas pabota
(12 9) CrtpoeHue 6akTepuanbHOU KIETKH. | «DUKCUPOBAaHHBIC
Knaccudukanus 6akrepuil. npenapartbl OakTepuil.
Mopdonorus 6akrepuid. [Ipocteie | Onpenenenne GopMsI
M CJIO’KHBIC METOIbl OKPAIIIMBAHUS | TIPEIOKEHHBIX
Oakrepuil. ®u3nonorus 6akTepui: | KyabTyp
NUTaHKE, ABIXaHHUE, POCT U MHUKPOOPTaHN3MOB,
pa3MHOXKEHHE. 3HAKOMCTBO C UCIIOJIBb3Ysl IIPOCTOU
JOMEHOM Apxen METO/]] OKPACKI.
(9KCTPEMO(UITBHOCTD, JlaGoparopHas pabota
0COOEHHOCTH CTPOEHUS KIIETKH). «Onpenenenue Tina
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MOJIOYHOKUCIIOE U CHUPTOBOE
opoxenne. @otoTpodHbIC U
XeMOTpo(dHbIE OaKTEpHUH.
Kunernueckoe onrcanue npouecca
pocTa MUKPOOPTaHU3MOB.
DKCIOHEHIIMaIbHASI MOJIENb POCTA.
Kuneruka rubenu
MUKPOOPTaHU3MOB.

[TaTorenusie 6akTepuu. YymHast
Maji0o4uKa U YepHasi CMEPTh,
00TYJIU3M, CTOJOHSK, TYOepKYJIe3.
HcTopust 60pb0BI €
OakTepUaTbHBIMU UH(DEKIIUSIMH.
Boiina 6eckOHEYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIA.
MexaHu3MBbI ISHCTBUMN
aHTUOMOTUKOB. MeXKIIeTOUHAS
KOMMYHUKaIus 0akrepuid. HyBCTBO
KBOpyMa.

[Ipumenenue 6aktepuit
yenoBekoM. Kunetnueckoe
onrcaHue OMOCUHTE3a MPOJAYKTOB
MUKpoopranusmamu. bakrepuu,
KOTOPBIE MOTYT pasjiaraTh
MJIaCTHK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE accolualiu
pacTeHHil C MUKPOOPTaHU3MaMHU

KJIETOYHOU CTEHKH
METO/IOM OKpPAIlIMBaHUS
no ['pamy» (ripu
HaJIUYUH PEAKTUBOB).
JlabopaTtopHas pabota
«IIpuroroBienue
PYKA3HEHHBIX
penaparoB
MOJIOYHOKHUCITBIX
OaKTepuii».
JlaGoparopHas pabota
«IloceB cMbIBa C pyK Ha
yamku [lerpm».
JlabopatopHas pabota
«Bplenenue 4ncTomn
KyJbTYPBI OaKTEpHil.
Meton pa3BeeHU.
MeToa UCTOIAIIETO
HITPUXAY.
JlabopaTtopHas pabota
«Mop@donoruueckas
XapaKTEepUCTUKA
BBIJICJICHHON YHCTOM
KYJIbTYpPHI:
XapaKTEePUCTUKA
KoJIOHUH, hopMa
OaKTepHii, TUI
KJIETOUHOUW CTECHKI.
JlabopaTopHas pabota
«CpaBHeHuE pocTta
MHUKPOOPTaHU3MOB Ha
yarmike 0e3 1 ¢
no0aBIeHUS
AHTUOUOTHKOBY.
Hccnenoparenbckas
pabota «Ilonck
MHUKPOOPTaHHU3MOB
00Ja1arommmx
AHTarOHUCTUYECKOMN
AKTUBHOCTBIOY.
Hccnenoparenbckas
pabota «Brienenue
MOJIOYHOKHCITBIX
OaxkTepuii,
UCCIIEIOBAHNE UX
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AKTUBHOCTI.
HccnenoBarenbckas
pabota «BpigeneHue
OaKTepuii TOJIE3HBIX
JUTS. PACTCHUI.

Tema 3.
JyKapuoTHYeCKHue
OPraHu3Mbl B
OMOTEeXHOJIOTHH
(m1ecHeBbIe rpUOBI,
APOKIKH,
Bojaopocaun) (12 v)

[1necHeBbIe TpUOBI IPOTYLIEHTHI
OMOJIOTUYECKHU AKTUBHBIX BEIIECTB
OO6mrast XxapaKTEPUCTHKA IPOKIKEH
caxapomuueToB. Mcropus
HCTIOJIb30BaHUs JPOKIKEN B
TPaJAUIIMOHHON OMOTEXHOJIOTHH.
TexHoornm BUHOAEUS U
XJICOOIICUCHMS,
CIIEIMATU3UPOBAHHBIC PACHI
Ipoxckeil. MeTabomu3M JpoAoKen.
Peaxiust cnupToBOro OposKeHuU .
[Tony4yeHne BTOPUYHBIX
MeTa0O0JIUTOB B APOXIKaX. Jpoxoku
Kak MPOAYLIEHThl OMOTOILIUB.
[Tony4yenue 1eneBbIx OEIKOB B
TPOKAKAX.

Oco0EeHHOCTH BEreTaTUBHOTO U
MIOJIOBOTO PA3MHOKEHUS Y
IPOXOKEN, 3HAUCHNUE U3YUYCHUS
MHUTO3a U HIUTOKUHE3A JIJIs
ONTUMU3AIMHU TTPOLIECCOB
KYJIbTUBUPOBAHUS APOHOKEBBIX
ITaMMOB, TOHUMAaHMSI IPUYUH
NaTOr€HHOCTH JAPOAOKEN U TpUOOB,
MOKCKa MUIIICHEW (DYHTUITUIO0B U
pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX
[penapaToB.

Bopopocnu — nepcrieKTUBHbIN
00BEKT JJIsI MPOU3BOJICTBA OEJIKa U
yTJIeBOJI0B. broTexHomornueckue
METOIbl OYMCTKH TBEP/IbIX,
KHUJKUX OTXOJIOB U Ta3000pa3HbIX
OTXO0JI0B MPOou3BoACTB. CTOUHBIE
BOJIbI. CXEMBbI OUUCTKHU.
buodunbTpsel, a3poTeHKH,
METAHTCHKU, OKCUTEHKH.
AKTUBHBIN WUJT U BXOJISIIIHNE B HETO
MUKpOOpTraHu3Mbl. Micnonb3oBanue
BOJOPOCIIEH B OUMCTKE CTOUYHBIX
BOJ.

JlaGoparopHas pabota
«IToacuer kieTok
TPOAKEN B KAMEPE
I'opsieBay.
JlabopaTtopHas pabota
«OO0HapyxeHHe
IPOJIYKTOB CIIUPTOBOTO
OpO>KEHUS: STUIIOBOTO
CIUpTa M YTICKUCIIOTO
razay.

JlabopaTtopHas pabota
«Habmonenue
Pa3MHOXCHUS
TIPOMKIKEBBIX KIIETOK.
[IpakTuueckas padbora
«ITonmyuenue TBOpOra
Keupa Ha OCHOBE
MOJIOYHOKHCIIBIX
OaxkTepuii».
[TpakTuueckas padbora
«OCHOBHBIC BUIBI KBaca
U UX XapaKTePHUCTUKA»
«Apoxoxu u
MOJIOYHOKHCIIBIE
OakTepuu,
IPUMEHSEMBIE TS
MIPOM3BOJICTBA KBACay.
[Tpaktrueckas padbota
«CpaBHUTEIBHBIN
aHaJM3 Pa3BUTHS
JPOXKEN B a3POOHBIX U
aHa’POOHBIX
YCIIOBHSIX).
[Tpaktruueckas pabota
«MeToabl OLlEeHKHU
CBOWCTB
XJICOOTIEKaPHBIX
TIPOAKIKEH.
OcoOenHoctu
PUMEHEHHUS
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IIPECCOBAHHBIX,
CYILIEHBIX U
WHCTaHTHBIX
TIPOAIKEI.
UccnenoBarenbckas
pabota «Bnusinue
(U3UKO-XMMHYECKHIX
(akTOpOB Ha KAUECTBO
OMOTEXHOJIOTMYECKOMN
npoayKiuu (KBac,
kedup, ChIp, XJ1e0 U
TP )».
Uccnenosarenbckas
paborta «Bnusiue
(UBUKO-XUMHUECKUX
(dhakTOpOB HA POCT
Bogopociu (Chlorella
vulgaris)».

Tema 4. HacnencrseHHoCTh 1 [IpakTnueckas padora
Hacaeacreennas M3MEHUYNBOCTbh — OCHOBHBIE «MopaudukanmoHHas
uHopmanus (8§ 4) | CBOMCTBA )KUBBIX OPIraHU3MOB. U3MEHYUBOCTD (JIUCThA,
N3menunBoCTh. Byl UTOJIKH C OJTHOTO
U3MEHYMBOCTbD. JIEPEBA)».
['en —maTepuanbHBIN HOCUTEND [IpakTuueckas paborta
HACJIEICTBEHHOCTH U «I"eH — uHCTpYKIHUA IO
n3MeH4YnBoCTH. HykenHoBele cOOpKe KJIETKH (Ha
KHUCIIOTHI. JIokann3anus oucepe uinu
T€HETUYECKOr0 MaTepHalia B KOHCTPYKTOPE)».
KJIETKE. JleneHune KIETOoK. [TpakTuueckas pabora
Pennukamus JIHK. OcHoBHas «MyTtanus Ha
JI0TMa MOJIEKYJISIPHON OHOJIOTHH. oytepOpoe (moboi
Tpanckpunmus. TpaHcnsauus. 0O0BEKT U3 MpeAbLAyIIeH
MyTtauuu. paboThl, Tl UBMEHEHNE
WHCTPYKIIMH TPUBEIET
K U3MEHEHUIO
BHEIIIHETO BH/IA
00BEKTa)».
Tema S. [TomoxeHune BUPYCOB B CUCTEME [Ipocmotp
Bupycoaorus (6 4) | opranndeckoro mupa. CTpykTypa v | JOKYMEHTaJIbHOIO
XUMUYECKUN COCTaB BUPYCOB. ¢unbMa o BUpycax.
Knaccudukanust Bupycos. [IpakTuueckas paboTa.
Penponykuus BupycoB. Bupycel - | «MeTon pa3BeaeHun.
BO30yAUTENN UH(DEKITMOHHBIX [IpakTuueckas pabora.
6one3Hneil. OHKOBUPYCHI. «TurpoBanue
bakrepuodaru: crpoenue, O0akTepruodarony.
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CBOMCTBA, IPUMEHEHHE.
buonoruyeckue MeTo 61 60pHOBI C
BUpYCaMH.
Tema 6. 'ennan OCHOBBI FT€HHOW UHKEHEPUU. [IpakTuyeckas pabota
HHKEHepusl U Bexkropa. Cnenuduyeckue «HJOHYKJICa3bI
OMOTEXHOJIOTHH dbepMeHThI OaKTepui. pectpukiuu (pabora ¢
8 4) buorexHomornu NpoayKIHH HYKJIEOTHIHBIMU
OCJIKOB B OaKTEPHATBHBIX MOCJIEIOBATEIHLHOCTSIMU
KyJbTypax. JlocTHKeHUs: TeHHOU Ha Oymare)».
UHKEHEPUH U OMOTEXHOJIOTUH. [TpakTrueckas padbora
CRISPR/Cas — cucrema «]'eHHBIC HOKHUIIEI -
aJanITUBHOTO UMMYHHUTETA CRISPR/Cas
Oakrepuii u apxeit. FTMO. Metoasl | (MogenupoBaHuE Ha
nonydenus ' MO. oymare)y.
Urpa-guckyccus:
«Bpiurpaii rpaHT Ha
coznpanue 'MO»y.
Tema 7. JlomecTukaius OCHOBHBIX Juckyccust
Buorexnonoruu B JIOMAIITHUX KUBOTHBIX; «JlomecTukanus, Bce Ju
’KMBOTHOBOJICTBE COBPEMEHHBIE KCIIEPUMEHTBI 1O pacTeHUs U KUBOTHBIE,
8 4) JIOMECTUKAIUU KUBOTHBIX KOTOPBIE )KUBYT PSAIOM
(Jiucuiia, HOpKa | Jp. — C YEJIOBEKOM UM
AKCIEPUMEHTHI HAYYHOU IIKOJIbI OJIOMAIlIHUBAKOTCS?
akazeMuka bensena). MO>KHO JIM CHUTATh
CoBpeMeHHbIE METO/IbI B TapakaHa
YKMUBOTHOBO/ICTBE: TPAHCIJIAHTALIUS | OJOMAIIIHEHHBIM
SMOPHUOHOB, XMMEPHBIC )KUBOTHBIC, | JKUBOTHBIM?).
KJIOHUPOBAHHUE. [TpakTuueckas pabora
OcHoBHBIE 00JIE3HU )KUBOTHBIX U «Metonnka
POJIb MATOTEHHBIX KJIOHUPOBAHUS
MUKPOOPTaHU3MOB M Mapa3uToB B | (MOJEIUPOBaHUE HA
pa3BUTHH 3a00JICBaHUM JOMAITHUX | Oymare).
KUBOTHBIX U OCHOBHBIX Mepax [IpakTuueckas paborta
OOpBOBI ¢ HUMU; POJIb TTOJIE3HBIX «CocraBieHue panyoHa
MUKPOCUMOMOHTOB B OPTaHU3ME MUTAHUS KUBOTHOTO,
*KUBOTHBIX. [TonoxkurensHoe 1 pacyer pacxoJI0B Ha
no0o04YHOE (OTPHUIIATETHHOE) COJICPKAHUEY.
BO3/ICCTBUM aHTUOMOTHKOB Ha HccnenoBarenbekas
OpraHu3M B XOJI€ JICUCHUS pabota «Or1eHka
YKUBOTHBIX; LIEJIU U 3a/1a4U KaueCcTBa MOJIOYHOM
BeTepUHApUM. buoTexHomorus MPOTYKIIAM.
KOPMOBBIX MPenapaTosB.
Tema 8. OCHOBHEIE METOJIBI CEJIEKIIUH. [IpakTuueckas pabora
buorexnosoruu B I'ubpuauzanus. Dopmer oTéOpa. «BpIpammBaem ropox.
PacTEeHHEBOCTBE OcHOBHbIE HANpPABJICHUS Kak npoBecTtun
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(10 u)

CEJIEKIINU: YIyUllIEHUE
YPOKaNHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U AOMOTUYECKUM
dakTopam.

OCHOBHBIE TOAXO/IbI CEJIEKIINN U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenui, [ mbpuauzanus,
oTJaJeHHas THOpHUIn3aLINS,
UCKYCCTBEHHBIN 0TOOp, reTepO3HuC,
TpaHchopmalus, MyTareHes,
TEHETUYECKOE PEAAKTUPOBAHUE).
Hctopus cenekuuu B Poccun u
MUpE, UCTOPHS pa3BUTHUS
BOKHEUIINX COPTOB KYJIbTYPHBIX
pacTeHuil.

Kak uenoBek moxer
MOU(PUITUPOBATH pacTEHUS?
['enHnas unxenepus pacteHuit: Uro
TaKO€ reHEeTUYECKask MHKEHEPUS
pacteHuid. TpaHCT€HHBIE pACTCHUSI.
Mertoabl nonyuenus. O6pa3oBanue
OIyXOJIEW Y PACTECHUM.
ArpobakTepuanbHas
TpaHchopmanus: Ti-T1a3MuIbl.
I'enst T-JIHK. MonekyisipHo-
FeHETUYECKUE MEXAHU3MBbI
TpaHnchopmaruu. ['eneTnyeckoe
penaktupoBanue. COBpeMEHHbIE
MOAXObI U TOCTHXKCHUS
TE€HETUYECKOTO PEeIaKTUPOBAHUS
pacTeHuil.

Ectb 1u xu3Hb B ipoOupke?
buoTtexHoMOrHs KyIbTypHBIX
pacTeHuil.

CKpELIMBaHUE Y
ropoxay.
[IpakTuueckas pabora
«I"eHOMHBIE HOKHUIIBI
(MozenupoBaHue
pabOoThI CUCTEMBI
CRISP-Cas).
UccnenoBatenbekast
pabota «BripanBanue
pacTeHui B IpOOUPKE»
(MOXHO
BOCIIOJIb30BaThCS
pe3yabTaTaMu
TPEIBITYIIIX
JKCIIEPUMEHTOB 1O
COCTaBJICHUIO
MUTATETbHBIX
pacTBOPOB IS
pacTeHuii).

Moayab «MoJsiekyasipHbie 0CHOBBI (pusnosorumn u papmaxosorum» 9 Kiace

(68 yacoB)
TeMbl OcHOBHOE coep:xaHue JleATeJ IbHOCTD
IIKOJILHUKOB

Tema 1. Benenue. buorennnie anemMenThl: | McciegoBaTenbckas

dusznosornyecKas opranorensl: O, C, N, H. pabota

xumus (20 v) AxTuBHBIE POpMEBI KHCIOpoaa, nx | «KomuuecTBeHnHas
MOJy4YeHHEe, HeUTpanu3aiusl. OIIEHKA COJIep>KaHUS
Makpo3JiIeMEeHTbI: TPOLICHT MHKPOSJIEMEHTOB WU
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COAEpKaHUS B OpraHu3Me,
BBITIOJTHsIEeMast QyHKITHS,
COJIep>KaHUE B MIPOAYKTaX MUTAHUS.
Ca2+ - cBs3bIBAOIIUE OCIIKH,
JETIOHUPOBAHUE KaJIbIIUS,
pEryJiius ypOBHS KAJIbIUS B
OpraHu3Me: TOPMOHBI IToYeKk. Mg —
cTpoeHue xyopoduiia, ero
AKTHUBALUSA COJTHEYHOU DHEPTUEH.
MUKpPOITIEMEHTHI: B KAKHUX
MOJIEKYJIaX COJIepKATCH,
BBITIOTHsIEeMast QyHKIIHS,
CoZIepKaHUE B MPOYKTaX MUTAHUSI.
[TocnencTBus nepeo3upPOBKU
MHKpO3JIeMeHTaMu. Fe —
yCBaWBaEMbI€ TUIIbI COCTMHEHUN
xenesa. ['eMonpoTenHsl,
reMOIMaHUH, UTOXPOMBI. Cu —
YCBOEHUE U TPAHCTIOPT MEIH.
benku, conepxamue Menb.
[Tatonornueckne CHHAPOMBI
Menke u BunbcoHna, CBsI3aHHBIC C
MeTa00JIU3MOM MEIU.

ToxcHu4HbIC PJIEMEHTHI
[leproandecko CUCTEMBI IS
opranusma. BiausHue HegocTaTka
MaKpO ¥ MUKPO3JIEMEHTOB Ha
KUBBIC OPTAHU3MBI.

XKupsl. 3abosieBaHMs YeIOBEKa,
CBSI3aHHBIC C HAPYIICHUSIMU
KUPOBOrO0 OOMEHA.
Jucnununemun.

VrneBoasl. 3a001eBaHUS YEIOBEKA,
CBSI3aHHBIC C HAPYIICHUSIMU
yraeBoaHoro oomena. CaxapHbIi
nraoer.

benku. Ctpoenune. 3aboeBaHus
YyeJIoBeKa, CBA3aHHBIC C
HapyILIeHUIMHU OEJIKOBOTO OOMEHa.
Oynkiun 6enKoB. epMEHTHI.
MexanusM nenctsust. Kitaccol
(hepMEHTATUBHBIX PEAKIIUM.
KodepmenTsr.

BuTtamuHbl KUpOpacTBOPUMBIE,
BoJIopacTBopuMeIe. [IpeBpaliienne

BUTaMHHOB B ITMIIEBBIX
IPOLYKTAX.
[IpakTrueckoe 3aHsATHE
«KauecTBeHHBIE
peakuuu Ha
OpraHUYECKUe
MOJIEKYJIBD.
[IpakTueckoe 3ansTue
«JIeHaTypauus OEIKOB»
[IpakTrueckoe 3aHATHE
«M3ydeHne akTHBHOCTH
aMuIIa3bD».
[IpakTyeckoe 3aHaTHe
«/Inanus (knerouka
Tpayoe)».
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BUTAMHHOB B aKTUBHBIE ()OPMBbI
KOo(hepMEeHTOB. ABUTAMHUHO3BI.
OCHOBHBIE TUITBI META0OTMYECKUX
peakuui. buosneprernueckue
npoueccsl. ['mukonus. Luki
Kpebca. Llens nepenoca
ANEKTPOHOB. OKHCIIEHUE KUPHBIX
kucnot. Karabonusm
aMUHOKHUCTOT. [ ITIoKoHeoreHes.
CuHTe3 YIiieBo10B, OCJKOB,
XKUpoB. MeTabouTHYECKHe
3a0oneBanus. [IpakTuyueckoe
3aHATHE: «pEUICHUE 3a7a4 Ha
SHEPreTUUECKU 0OMEH»

Krnetka. [Tonsite MeMOpaHsl.
OyHkMM MeMOpaH. Buapl
TpaHCIOpTa B KIIETKY.
MeMOpaHHbIE OpraHOUbI.
3a0oneBaHus CBSI3aHHBIE C
HapyIlieHueM paboThl MEMOPaHHBIX
oprasesi, 00Je3H! HAKOILICHHUS.
THUIBI KOHTAKTOB MEX Yy KIIETKaMHU.
3HaYeHUE MEKKJIETOUHOU
KOMMYHUKALMH JUIS1 310POBbSI
Opra’usma.

Snpo. YpoBHHU yITakOBKH
XpoMaThHa. XpOMOCOMHBIE
Teppuropun. HememOpanHbie
OpraHOU/IbL.

Tema 2.
MouiekyasipHast
ouostorus (20 4)

OCHOBHBIE BEXU PAa3BUTUS
MOJIEKYJISIPHOM OMOJIOTHH.
HyknenHoBBbIE KHUCOTHI.
OCHOBHbIE IPUHIIUIIBI CTPOCHUS.
MatpuuHble CHHTE3bI. Permkanms
— OCHOBA KJIETOYHOI'O JEJICHUS.
[IpuHUMNBI pEeTUIMKALIUN.
Myrtanuu. YUto BbI3bIBaET
u3MeHeHus B crpoennu JJHK.
[IpuHUMIIBI penapanuu.
Tpanckpunus.

I'enernueckuui kon. Tpaucusuus.
Opranu3anusi reHoMa BUPYCOB
IIpoTuBOBHpYCHBIE CPENCTBA,
MEXaHU3MbI UX JIEUCTBUSI.
Opranuzanusi reHoMa OakTepuit

[TpakTuueckas padbora
«Brraenenue JIHK u3
OaHaHay.
[Tpaktrueckas padbota
«Mopens [JHK-
OpHUTaMI».
[TpakTuueckas padbora
«Onpenenenue
KadecTBa MpenapaToB
JIHK ¢ momonipsro
CIEKTPOHOTOMETPHIDY
(TTpu HATTUYUH
0o0opynoBaHus).
[TpakTuueckas padbora
«PennukaTuBHas
MallliHa (Urpa-

[lokymeHT coaaaH B anekTpoHHoii chopme. Ne 35 ot 01.11.2024. VicnonnuTens: 3apunosa 3.1
Ctpanuua 44 n3 52. Ctpanuua cosgara: 01.11.2024 09:04

rl INIEKTPOHHBIN
=¥ TATAPCTAH




AHTHOaKTEepUaIbHBIC TIPETIapaThI.
Opranu3zanusi reHoMa dyKapuoT
['eHOMHOE perlakTUpOBaHUE.

JEMOHCTPALIHS )».
[IpakTuyeckas pabota
«ITP (Mmonensb
aMITuUKaIus Ha
oymare)».
[IpakTuyeckas pabota
«Cuna mpoMoTOopay.
[IpakTuueckas padora
«Pemenue 3amau Ha
T€HETHYCCKUM KO.
[IpakTuyeckas pabota
«DoyTuHT OEIKOBY.
HccnenoBarenabckas
pabora
«Pacmpoctpanenue
AHTUOMOTHKOPE3UCTEHT
HBIX OaKTEpUN».
[IpakTnueckas padora
«Pabora B
COBPEMEHHBIX
FeHEeTHYECKHUX 0a3zax
naHHbIX. [IpoBenenue
In silico ananuza

CKpHWHMHT U €T0 METO/IBI.

I1ytn BBenenus JIC.
dapMaKOKWHETHKA JICKAPCTBEHHBIX
BelecTB. BecacbiBanue
(abcopb1us) nexapcTB. OCHOBHBIE
MEXaHU3MbI BCAChIBaHUSI.
TpaHCIIOPT JIEKAPCTBEHHBIX
BelecTB. [ eHbI 1 OeJIKK TIepBOi
¢da3bl OuoTpanchopmanuu. [lytu
BBIBEJICHUS JICKAPCTB U3
OpraHu3Ma. DKCKpeus u
sanuMuHaIMs. ['eHbl u Oenku
BTOpOH (ha3wl OMOTpaHcHopMaIi.
®apmakoarHaMuka. [ 1aBHOE U
no6oyHoOe, pe30pOTUBHOE U
MECTHOE, IIPSIMOE, HEMIPSIMOE U
pednexkTopHoe AeicTBHE.

MOCJIEA0BATEILHOCTEN
TEHOB.
Tema 3. [Tonstue o nexkapcrBax. [Ipunuune! | MccnenoBarensckas
dapmakoJIorus MOAXO0Ja K TOMCKY HOBBIX pabota «IKcrepuMeHTa
(28 4v) JIEKapCTBEHHBIX CPEJICTB. IO OIPEICIICHUIO

TOKCUYHOCTH BEIIIECTB
Ha apTEeMUIUSIX).
[TpakTuueckas pabora
«Kapra 3xcnpeccun
n0(haMHUHOBBIX U
CEPOTOHHUHOBBIX
peLenTopoB B MO3Ie
MBILIEN.
HUccnenoBarennckas
pabota
«lloBenenuyeckue TeCThl
Ha pbIOKax Danio rario.
CaeTIio-TeMHast
KaMmepay.
Hccnenosarennckas
pabota
«IToBeneHueckme TeCThl
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Bubl B3auMoaeiicTBHS JIEKapCTB. Ha ppIOKax Danio rario.

CuHeprusm 1 aHTaroHUu3M Ipu OTKpBITOE TTONIEY.
COBMECTHOM JICUCTBUHU HccnenoBarensckas
JIEKapCTBEHHBIX BEILIECTB, UX pabota

Pa3HOBHIHOCTHU «IToBeneHYECKHE TECTHI
TpancMeMOpaHHBIIl CUTHAJIMHT . Ha peIOkax Danio rario.
THIIBI KJIETOYHBIX PELENITOPOB. CraifHOe TOBEACHHEY.
MeMOpaHHbBIC: HOHHBIC KaHAJIBI, [IpakTuyeckas padora
KaTaJIUTUYECKUE U CONPSUKEHHBIE ¢ | « BrnusiHue agpenanina
(G-0OenkaMu; BHyTPUKIIETOUHBIE: Ha CepJeUHbIe

[UTOIJIa3MAaTUYECKHUE U SIZICPHBIC. | COKpAICHHUS
MexaHu3MBbl TUTaHI-PELIENTOPHOTO | (MPOrpaMMHOE
B3auMoieicTBUs. CeIeKTUBHOCTh | OOecTieueHue)y.

(M30MPATENHLHOCTH) IEUCTBUS, [IpakTuueckas padbora
CBSI3b «XMMHYECKAs CTPYKTypa — «['ucronoruaeckue
dapmakoIoruyecKas akTHBHOCTh | TIpenapaThl UMMYHHOMN
BEITICCTBY CHUCTEMBD».

®dapmakosiornueckor Mmoaynsiiiuu | [Ipaktuueckas pabota
CHHANTUYECKON XOJMMHEeprudeckon | «l ucronornyeckue

nepenadur. MonekyasspHbIN IperapaTbl HEPBHOMU
MEXaHU3M JECUCTBUS U CHCTEMBI».
dapmakooruyeckue cBoiicTsa M-

XOJIMHOOJIOKATOPOB,

TaHTJIMOOJI0KATOPOB U
Kypapenog00HbIX CPEACTB.
dapmakosioruueckas peryisius
AKTUBHOCTHU aJIPEHEPTUUECKOTO
cuHarnca. AIpeHOMUMETHKH,
aapeHo0JI0KaTOPHI,
CUMTIATOJTUTHKH.

MonekyinsipHas (hapMakoaorus
AHTUAJIJIEPTUYECKUX CPECTB.
['ucTaMUHOBBIE PELICTITOPHI: THITHI,
MOJICKYJISIpHAsl OpTaHU3alIHsl.
Crabunm3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJIIPHBIN MEXaHU3M
JIEHCTBUSA, OCOOEHHOCTH
KIIMHAYECKOTO MPUMEHEHHU S, TOUKU
MIPWIOKEHUS JEUCTBUS
UHTHOUTOPOB JIUTTUTHBIX
METUaTOPOB.

MexaHu3M JIeUCTBUS U
IPUMEHEHHE TTpenapaTos,
CTUMYJIUPYIOIIUX MPOIIECCHI
uMMyHuTeTa. PapmMakosiornueckas
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XapaKTepUCTHKA UHTEPJICUKNHOB:
MOJIyYEHHUE, MEXAHU3M JICUCTBUS,
npuMeHeHue. OCHOBBI
maToU3NOIOTUN OCTPOHA30BOTO
OTBETAa, MEJIUAIIMS BOCIIAJICHUS.
MonekynsipHbIii MEXaHU3M
MIPOTUBOBOCTIAJIUTEILHOTO
JNEUCTBUS
TIIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUTHBIX
IPOTUBOBOCIAJIUTEIbHBIX CPEACTB.
[ToHsATHE O HAPKO3€ U HAPKO3HBIX
npenapatax. Knerounslii u
HEPBHBIN HAPKO3.
dapMakoornyeckas
XapaKTePUCTHUKA OTJEIbHBIX TPYIII
HapKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTH IEUCTBHS HA
LEHTPAIbHYIO CUCTEMY.
®du3nosiornyeckuii coH; ¢as3bl CHa.
Buner Hapymennii cHa [lonstue o
MEIMKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipenaparax
(TUITHOTHUKAX).

MousekynspHble aClEKThI
Honuuenuuu. OnuatHbie
pEeLenTopbl, UX THIIBIL.
DHkedanuHbl ¥ SHAOP(OUHBI -
SHJIOTCHHBIE JIMTAH Ibl OTTUATHBIX
PELENTOPOB.

AHTUIICUXOTHUYECKOE JICHCTBUE,
BIMSIHUE HA (DYHKLIHIO
AKCTpAUPAMUIHON CUCTEMBI,
AMOIUOHAIIbHYIO C(hepy, PBOTHBIM
LEHTp, apTepHAIBHOE JIaBJICHUE,
LHEHTP TEPMOPETYIISLUH.
MonekynsipHble MEXaHU3MBI
JNEUCTBUSI HEUPOJIENITUKOB,
BIUSIHUE Ha A0(aMUHOBBIE,
CEpOTOHHHOBBIE, A/IPEHO- U
TUCTaMHHOBBIC PEIIENTOPHI, UX
JIeHICTBUE Ha KJICTOYHELIE
MeMOpaH#bl, Ha ICTIOHUPOBAHUE
TKaHEBBIX MOHOAMUHOB.
[ToTeHnman-3aBUCUMbIE HATPUEBHIE
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KaHaJIbl KaK MUIIICHHU ,Z[€I>'ICTBI/ISI
MECTHBIX aHeCTETHKOB. CITOCOOBI
I/IHI‘I/I6HpOBaHI/IH IMoTCHOMUaJI-
3dBUCHUMBIX HATPUCBLIX KaHAJIOB
MCCTHBIMH aHCCTCTHKAaMU.

MoayJb «MoJieKyJIsipHbIe OCHOBBI celeKunm» 9 kiacce (68 yacos)

u3MmeHeHus B crpoenuu JJHK.
[IpuHMIIBI peniapanuu.
Tpaunckpunuus. ['enernueckui
koJ. Opranusanys reHoma BUPyCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MBbI UX JI€UCTBUSL.
Opranuzanusi reHoMa OakTepuit
AHTHOaKTEepHUabHbIE MTPENapaThl.
Opranuzanust reHoma 3yKapuoT
I'eHOMHOE penaKkTHpOBaHHUE.

Tembl OcHoBHOe coepKaHue JeATeIbHOCTH
IIKOJIbHHUKOB
Tema 1. OcCHOBHBIE BEXU pa3BUTHUA [IpakTuueckas pabora
MouiekyasipHasi MOJIEKYJISIPHOM OMOJIOTHH. «Boinenenue JJHK u3
ouostorus (20 4) HyknenHoBbIE KUCIOTHI. OaHaHay.
OCHOBHBIE IPUHIUIIBI CTPOCHHUS. [IpakTuueckas padora
Marpuunsie cuaTesbl. Perumkanus | «Moaens JIHK-
— OCHOBA KJIETOYHOTO JEICHUS. OpHUTaMW».
[IprHIMIIBI peIUTMKALUN. [IpakTnueckas padora
Mytanuu. YTo BeI3BIBAET «Onpenenenue

KauyecTBa MpenapaTroB
JIHK ¢ momortiiso
CIIEKTPOHOTOMETPUI
(Tpu HATTUYUH
000pyI0BaHNsA).
[TpakTuueckas pabora
«PernnmukatuBHas
MalimHa (urpa-
JIEMOHCTPALIHS )».
[Tpaktrueckas pabota
«IIP (Monenn
aMIuuKanus Ha
Oymare)».
[Tpaktrueckas padbota
«Cuna mpomMoTopay.
[Tpaktrueckas padboTa
«Penienue 3amay Ha
T€HETUYECKUN KOJ.
Tpancasauus».
[TpakTuueckas padbora
«DonauHT GEITKOBY.
Uccnenosarenbckas
pabora
«Pacnpocrpanenue
AHTUOUOTUKOPE3UCTEHT
HBIX OaKTEPHil».

HpaKTPIquKaH pa60Ta
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«PaboTa B OBpeMEHHBIX
reHeTHYeCcKuX 0a3zax
naHHbIX. [IpoBenenune
In silico ananu3za

JIOMUHaHTHBIE U PELICCCUBHBIE
aJuienu.

['eHbI cTpOSAT OpraHu3M.
BxitoueHue u BBIKITIOUEHUE
OospIoro Habopa reHoB. Kak
KJIETKY TTIOHUMAIOT, KAKHE TE€HBI
JOJKHBI paboTaTh.

JIucKkpeTHOE HacleJOBaHUE
IIPU3HAKOB. 3aKOHBI Menaens:
OJIVH I'€H - OJIUH Npu3Hak. Cxema
CKpelIuBaHus. 3aKOH
eAMHO00pa3usi THOPUIOB NIEPBOTO
NOKOJIEHUA. 3aKOH PACIIETUICHUS
IpU3HaKa BO BTOPOM MOKOJICHHUHU.
3axoubl MeHaens: HECKOIBKO
TE€HOB - HECKOJIBKO MMPU3HAKOB.
JurnOpuaHoe CKpelrBaHue.
HeszaBucumoe pacxoxieHne
xpomocoM. ClierieHHOe
HACJIeI0BAHHUE.

B3aumopericTBre reHoB.
AJenbHOE U HeaJlenbHOE.
Onpenenenue noja. [Tonossie
XpOMOCOMBI. CaMIIbl U CAMKH.
Brnusinue hakTopoB okpyskaromiei
cpenbl. XpOMOCOMHOE
omnpenenenue nonia. [lomosbie
xpomocombl. [Ipobraema
JOIIOJTHUTENIBHON X-XpOMOCOMBI Y
KEHIIVH. TpeX1BETHBIE KOIIKU.

IIOCJIEIOBATEIbHOCTEN
TEHOBY.
Tema 2. [Ipenmer reneruxu. Kparkas Ponesas urpa
MouJiekyJsipHbI€e HCTOPUS Pa3BUTHUS NIPENCTABICHUS | «AJUIEIIN».
OCHOBBI I'€HETHKH O HACJIEICTBEHHOCTH. HccnenoBarenbekuii
(20 v) OT reHa K MpU3HAKY: KaK IpoeKT MyTareHHbIe
packpacutb KoTa. Uto Takoe (axTOopBbL.
npusHak? [IyTe OT rena 1o Ponesas nurpa «Cyan0a
npu3Haka. Myranuu. Asienu. KJIETKW». [ eHBbI-
['eTepo3UroTsl ¥ TOMO3ZHUTOTHI. NEPEKITIOYATENH.

[IpakTueckoe 3aanue
«AJTOPUTMBI 1JI51
KJIETOK.
[IpakTueckoe 3a1anne
«Enunoobpasue
MIEPBOTO MOKOJIECHUS».
[IpakTnyeckoe 3aianue
«Pacmenenue Bo
BTOPOM MOKOJICHUN.
Uccnenosarenbckuii
MPOEKT «3aKoHBI [
Menpens B
SKCIIEPUMEHTE.
[IpakTueckoe 3a1anne
«Pemrerka [lenneray.
[IpakTyeckoe 3aanue
«HacnenoBanmue,
CLETUIEHHOE C TTOJIOM.
[IpakTrueckoe 3aHsTHE
«B3anmonencTBus
reHOB (MOJICIMPOBAHUE
CHUHTE3a U TpaHCIopTa
NUTMEHTA B KJIETKY)».
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Tema 3.
MouiekyasipHbie
OCHOBBI CeJICKINH
(28 v)

['eHbl B mOnyJIsIuUsX: BEIUKOE
paBHoBecue. [lomymsamus. YacToTsl
BCTPEUAEMOCTH MPU3HAKA U
ajutesisa. Y paBHeHue Xapau-
Baitn6epra. [Tomymnsiiun
MEHSIOTCSI: YUCIIEHHOCTD,
MHUTpalys ¥ BEIOOp cynpyra.
DaKTOpbI, KOTOPHIE BHIBOJSAT
NONYJIALIMIO U3 PaBHOBECUS XapIu-
Baiin6epra. UuciaeHHoCTb
nonyJyianuu. Ponesas urpa
«Ibdext ocHoBaTens». Hpeid
reHoB. Myranuu. Hecirywalinoe
ckpemuBanue. N3oismusi.
[Tonmynsunuu MEHAIOTCS:
€CTECTBEHHBIN 0TOOp. Mexanu3m
JEeNUCTBUS €CTECTBEHHOT0 0TOOpA.
JBroKymuii oToop.
MonaudukarmonHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOEHHOCTH MOAU(DUKAITUOHHON
u3MeHunBoctu. Hacnenoanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonnuecTBeHHbIE TPU3HAKHU.
CpenoBast ”BMEHYHUBOCTh
npusHaka. Koaddurment
HaCJIEAyeMOCTH Ipu3Haka. OTBeT
Ha 0TOOp. [louck reHos
KOJIMYECTBEHHBIX MPU3HAKOB.
OIHOHYKICOTUHBIE BAPUAHTHI
reroB. [IHK-uumn. [TomHoreHOMHBIM
aHaJIN3 acCOIlMaI.

«OMBD» HaJI TCHOMOM.
[Toctrenomuas spa. OOpaTHas
reHeTuka. «OMUKCHBIE»
uccienoBanus. [Iporeom,
MeTabosioM. JloMecTUKanus 1
LHEHTPbI TEHETUYECKOTO
pazHooOpa3sus. [Torcku pactenmii ¢
«XOPOIIMMUY» TPU3HAKAMH TSI
yesoBeKa. LleHTpel reHeTnyeckoro
pazHooOpasus. Hukounait IBaHoBUY
Basunos. Cenexuusi.
Kombunarmonnas u ruopuiHas
cesiekius. I 'ereposuc.

[IpakTnueckoe 3ananue
«YacToTsl aneneu,
TE€HOTHUIIOB U
(EHOTHUTIOB.
HccnenoBarenbekuii
IIPOEKT «AHaIN3
TE€HETUYECKOMN
CTPYKTYPbI MOMYJISLIUHA
(Ha OCHOBE 3aKOHA
Xapau-Baiinbepra)y.
Ponesas urpa «3ddext
OyTBUIOYHOTO
TOPJIBIIIIKAY.

Pounesas urpa
«EcTecTBEeHHBIN
0oTOODY.
HccnenoBarenbckue
paboThl
«MopaudukanmoHHas
U3MEHYHMBOCTh
pPacTEeHMI B Ipeieiax
BaIlIETO MECTa
KUTEITBCTBAY.
[IpakTyeckoe 3aianue
«ATPOHOMBD.
[IpakTueckoe 3aganue
«I"'oMonoruueckue
PAIIBI HACIEICTBEHHON
U3MEHYUBOCTH.
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CoxpaHUTbh U U3YYUTh I'€HBI, YTOOBI
MeHsITh Oyayiiee. Kak mpaBuibHO
XpaHUTh TeHbl. Komnekuun
TEHETUYECKUX PECYPCOB PACTCHUM.
[IpakTukym u/unu
HCCIIEIOBATENIbCKUN ITPOEKT:
MeTopl KyTbTUBHPOBAHUS 1N Vitro
JUJISL COXPAHEHUSI TEHETUYECKUX
PECYpPCOB paCTEHUM U JJIs1
YCKOPEHHOM CEJICKIIUU
['eHeTHueCcKkue LHEHTPHI B HAILIEH
cTpaHe. ['ne 3aHumaroTcs
TCHETUKOW U TEHOMUKOM 11 HY KT
CEJIBCKOI0 X0351CTBA.
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Tuct cornacosaHust k AokymeHTy Ne 35 ot 01.11.2024
MHnunaTop cornacoBaHus: 3apunoBa 3.U. aupektop
CornacoBanune nHngyumnposaro: 01.11.2024 09:05

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 3apunosa 3.M. 01.11.2024 - 09:05

[lokymeHT coaaaH B anekTpoHHoit chopme. Ne 35 ot 01.11.2024. VicnonnuTens: 3apunosa .M. N IIEKTPOHHbIA
CrpaHuua 52 u3 52. Ctpanuua cosgada: 01.11.2024 09:05 =¥ TATAPCTAH



