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COJNEP)KAHUE

IHosicHuTe IbHAA 3alIUCKA

AXTyanbHOCTh U HA3HAYCHHUE TPOTPAMMBbI

BapuaHTsl peanu3anuu nporpaMMsl U (pOpMbI TPOBEACHNUS 3aHATHIA
B3anMocBs3b ¢ MporpaMMoi BOCITUTaHUS

Oco6enHocTy paboTHI MeAarora mo MporpaMme

ConeprxaHue Kypca BHEYPOUHO 1esITeILHOCTH

Monynbs «Kak )KUBOTHBIE U paCTEHUS MPUCTIOCAOTUBAIOTCS (IBOTIOIMOHHAS YKOJIOTHS )
5-6 kiaccer (34 Jaca)

Moayis «OCHOBBI pacTeHHEBOACTBaY 7-8 Kitacchl (68 yacoB)

Monyns «buorexnonorum» 7-8 kmaccol (68 yacoB)

Monayabs «MonekysipHbie OCHOBBI (hr3ronoruu u hapmakosorum» 9 kiacc (68 yacos)
Monynb «MosekysipHble OCHOBBI celeKInmn» 9 kiace (68 yacoB)

IInanupyembie pe3yJbTaThl 0CBOCHHS KyPCa BHEYPO4YHOM AesATEILHOCTH
JIMYHOCTHBIE pE3yJIbTaThI

MeTtanpenMeTHbIE PE3yIbTaThl

[IpenmeTHbBIE PE3YNILTATHI

TemaTnuyeckoe NJIAHUPOBAHME

Monaynb «Kak )KUBOTHBIE U paCTEHUS MPUCTIOCAOIUBAIOTCS (IBOTIOIMOHHAS YKOJIOTHS )
5-6 kiaccel (34 yaca)

Monayabs «OCHOBBI pacTeHHEBOACTBa» 7-8 kiacchl (68 vacoB)

Monynb «buotexnonorun» 7-8 kiaccsl (68 yacoB)

Monynb «MosekyspHble OCHOBHI (hprzuosioruu u apmakonorum» 9 kiacc (68 yacos)
Monynb «MonekyspHbIE OCHOBBI cesieKuu» 9 kiacc (68 yacos)
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IHOACHUTEJIBHASA 3AIIMCKA

AKTYyaJlbHOCTh W Ha3Ha4vYeHHe mporpammbl. [Iporpamma paspaborana B
COOTBETCTBUU C TpeboBaHusMU DenepanbHOTO TOCYIapCTBEHHOTO 00pa30oBaTEebHOTO
CTaHJapTa OCHOBHOTO o0OmIero oOpa3oBaHUs, OPHUEHTUPOBaAHA Ha OOECIEeUCHUE
WHIUBUIYATBHBIX TOTPEOHOCTEH OOy4aromuxcsi W HampaBieHa Ha JOCTIKCHUE
TUTAHUPYEMBIX PE3yJIbTATOB OCBOCHUS MPOTPaMMbl OCHOBHOTO OOIIETO 0Opa30oBaHUS C
y4eTOM BBIOOpAa YYaCTHHKAMH OOpa30BaTEIbHBIX OTHOIICHUM KYypCOB BHEYPOUYHOMU
JEeSATEIbHOCTH. JTO MO3BOJISET 00ECIEUUTh EIUHCTBO 00s13aTenbHbIX TpeOoBanuii GI'OC
BO BCEM IPOCTPAHCTBE IMIKOJHHOIO OOpa30BaHUs: HE TOJILKO HAa YPOKE, HO U 3a €ro
npeaeiaMu.

AKTyaJIbHOCTh ~ pe€ajiM3allud  JTaHHOM  MporpamMmbl  OOyCJIOBIIEHa  camoi
0COOEHHOCTBIO MPOEKTHO-UCCIIEIOBATEIBCKOM ACATEIBHOCTU. DTa IEATEIbHOCTD JCKUT
B OCHOBE MO3HABATEILHOTO HHTEpEca peOeHKa, SIBISETCS 3aJI0TOM YMEHUS IJIAHUPOBATh
Jt00BIE ICUCTBUS U BAXKHBIM YCIIOBUEM YCIICITHOM peanu3aiuu uaei. Jlroopie n3MeHeHusl
COBPEMEHHOT0 O0O0IlecTBa CBsI3aHbI C TPOEKTaMH W HCCIECIOBAaHUSIMH — B HaykKe,
TBOpUYECTBE, OM3HECE, OOIMCCTBEHHOM XM3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHUS
JUYHOCTH O0ydYaromerocs sBisgeTcss (OPMHPOBAHWE OCHOBHBIX HABBIKOB IPOEKTHO-
UCCIIEIOBATENLCKOM IeATEITbHOCTH.

[IporpamMmoii mpemycMoTpeHO (GOPMUPOBAHHWE COBPEMEHHOTO TEOPETHUUYECKOTO
YpOBHSI 3HaHWUW, a TaKKe MW TMPAKTUYECKOro OMbITa paboThl € J1A0OPaTOPHBIM
o0opy0BaHMEM, OBIIAJICHUE TPUEMaMHU HCCIEI0BATEIBCKON NESITEIbHOCTH. MeTombl
OpraHu3alui  00pa30BaTENIbHOW W  HAYYHO-UCCIIENOBATEIbCKOW  JCSTEIHHOCTU
peaycCMaTpUBalOT (HOPMUPOBAHKE Y OOYYAIOMIUXCS HECTAHJAAPTHOTO TBOPUYECKOTO
MBIIIJIEHUS, CBOOO I CAMOBBIPAKCHUS | HHAUBUIYATLHOCTH CYXKICHHM.

Jlns mojmHOTO ydYera MOTPeOHOCTEW yYaliuxcs B TMPOTpaMMe HCIOJb3YEeTCs
mudepeHIUPOBAaHHBIM  TOAXOA, YTO CTHMYJIUPYET YYaIlerocs K YBEIUUYCHUIO
MOTPEOHOCTH B MHAMBUYATIbHON, MHTEJUIEKTYaIbHOM U MO3HABATEIHLHOM IEATETLHOCTH
Y Pa3BUTHUIO HAYYHO-KUCCIIEIOBATEIHLCKUX HaBBIKOB. [Iporpamma cranet BocTpeOOBaHHOM
B TMEpPBYIO Ouepelb IIKOJbHUKAMH, KOTOPbIE WMEIOT CTOMKHNA HHTEpeC U
COOTBETCTBYIOIIYIO MOTHBAIIMIO K U3YUCHUIO MPEAMETOB €CTECTBEHHO-HAYYHOTO IHKJIA,
€CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM.

B mozpocTkoBOM BO3pacTe ydaiiuecs MposBIISIOT CBOIO 3aUNHTEPECOBAHHOCTH B TOM
WIM WHOW 00JIacTM 3HAaHWW, HAYYHOM HAIpaBJICHUU WU MPodeCcCHOHATBHON
nesTenbHOCTH. Takum 00pa3oM MPOUCXOAWT (OPMHUPOBAHWE I[IO3HABATEIBPHOW U
Mpo(eCCUOHATIEHON COCTaBIISIONICH JTUYHOCTH, MIOMOTAET ydalieMycsl B OMpeaesieHun
Oyay1ero KU3HEHHOTO MYyTH U B TPO(PECCHOHATFHOM BHIOOPE TIOCIIE OKOHYAHUS IIIKOJIBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTh CTUMYJIHPYET MOCTOSIHHOE JKEJIaHUE MTKOJIbHUKA
K TO3HAHWIO HOBOTO, PACIIMPECHHUIO M YIIyOJEHHWIO COOTBETCTBYIONIUX 3HAHWUU, W
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NOJIy4YEHUI0 HOBBIX B TOM YMCIIE NPAKTUYECKHMX HABBIKOB, a TAaK)XE€ MOTHBUPYET
ydamierocsi Ha npo(opreHTamuio.

ITporpaMMa HaleneHa Ha MOMOIb PEOEHKY B OCBOCHHMH OCHOB OPraHU3allUd U
OCYIIIECTBJICHUSI COOCTBEHHON MPOEKTHO-UCCIIEI0BATENBCKON IEATENBHOCTH, a TAKXKE B
npuoOpeTeHN  HEOOXOAMMOTO OmbITa Juis  paboThl  HaA  WHAUBUAYAIbHBIM
UCCJIEIOBAHUEM WM MPOEKTOM. [Iporpamma momoskeT MKOJIBHUKY B Oosiee riayOoKoM
U3YYEHUU MHTEPECYIOLEN ero o0JacT €CTECTBEHHBIX HAYK, a TAKXXe B MPUOOPETEHUN
BA)KHBIX COLIMAJIBHBIX HABBIKOB, HEOOXOJIMMBIX ISl MPOJYKTUBHOW COLMAIM3ALUU H
(opMUPOBaHUSA IPaXKTAHCKON TTO3ULIMH:

— HaBbIKA CAMOCTOATEIBHOTO PEIIECHUS AaKTyaJbHBIX MCCIEA0BATEIbCKUX WM
NPAaKTHUYECKUX 3a/lad, BKIIOYAIOUIETO B ceOs yMEHHME BUACTh M aHAIU3HPOBAThH
npoOiemMbl, HYXXJAIOIIMECs B PEIICHUH, YMEHHE [eTalbHO mpopadaTbiBaTh U
peann30BbIBaTh CIOCOOBI pabOThI ¢ HUIMH, YMEHHE IJIAHUPOBATh COOCTBEHHYIO paboTy U
CaMOCTOSITEJIbHO KOHTPOJIUPOBATH CBOE MPOJIBUIKEHUE K JKEITAEMOMY PE3YbTaTy;

— HaBblKa T€HEPUPOBAHHUS U O(QOPMIIEHHUS COOCTBEHHBIX HJACH, 00JIeUEeHUs UX B
yI0OHYIO JJId pacupocTpaHeHus: Gopmy;

— - HaBbIKa yBaXKUTEIBHOIO OTHOLLIEHUS K Uy KMM B3IJIsLIaM U UJ1€IM, 0(pOPMIICHHBIM
B paboTax JApyrux JIOJed, APYrMX aBTOPOB — BIAJAEIbLEB HHTEIUIEKTYalbHOU
COOCTBEHHOCTH;

— HaBblKa  MOYOJIMYHOrO  BBICTYIUIGHHS — mepel  OOJpUIOW  ayAUTOpHUEH,
apryMEHTUPOBAHMS W OTCTaWBaHWS CBOEH TOYKH 3pEHUS, OTBETOB HA BOIPOCHI
CBEPCTHHUKOB M B3POCIbIX, YOSKIEHHUS APYTUX B CBOEH MpaBOTE, MPOJBUKEHHS CBOUX
uJei;

— HaBblKa pabOTHl CO CHEUHATM3UPOBAHHBIMU KOMIIBIOTEPHBIMU MPOTrpaMMaMu,
7a00paTOPHbIM  O0OPYAOBAaHUEM, TEXHUYECKUMH YCTPOWCTBAMH, OMOIMOTEYHBIMU
dboHAAMU W HHBIMHU peCcypcaMH, C KOTOPBIMH MOXET OBITh CBsi3aHa MPOEKTHO-
MCCIIEI0BATEINBCKAS IEATEIBHOCTD IIKOJIBHHKA.

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

BapuaHTtsl peasu3anuu nporpaMmmsl 1 popMbl IPOBeIeHUS 3aHATHI.

JlanHas mporpamMma paccuuTaHa Ha pabOTy CO IIKOJBbHHKaMU 5-9 KIaccos.
[lenarory Ba)kHee aKLIEHTUPOBATh CBO€ BHUMAHHE HE CTOJIBKO HAa KAYECTBE pe3yJibTaTa
POEKTa WM UCCIIEAOBAHUS, CKOJIBKO Ha TOM, YTOOBI YUaILIUICs NOMy4yal 3HaHUS B TOM
YHUCJIE U YEPE3 BBIITOJIHEHHUE MPAKTUYECKOr0 3aJaHus, A1l BEIBOABI U YMO3AKIIOUEHHUS
HA OCHOBAaHMM CBOEr0 HCCJIEAOBAHMS, YYMIICA CpaBHUBATb €ro pe3yjibTaThl C
TEOPETUYECKUM MaTepUaJIOM U UCCIEAOBAHUAMU JAPYTUX MIKOJIbHUKOB. Takum oOpazom,
IIKOJIbHUK OCBOMT OCHOBBI IIPOEKTHO-UCCIIEA0BATENLCKON AESITEIbBHOCTA U IPUOOPETET
HABBIK KPUTUYECKOTO OTHOILIEHUS K MaTepuaiy.
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[Iporpamma pa3buTa Ha MOIYJH, KOTOpPbIE MOTYT OBITh HMCIOJIB30BaHBI JTHUOO
YaCTUYHO, JMOO mOoaHOCThIO. Tak wmomymb «Kak JKMBOTHBIE U PaCTCHUS
PUCTIOCA0IMBAIOTCS (IBOJIOLMOHHAS AKOJIOTHUS) MPEAIOoNaraeTcs JUisl U3ydyeHus B S5
uim 6 kiacce B TedyeHwe ojHoro rojga (34 waca B r1ox). Moaynum «OCHOBBI
pacteHueBoicTBa» M «buorexHonorus» paccuutaHbl Ha 68 4YacoB U MOTYT OBIThH
peanu3oBaHbl B TeUeHUH 2-X JeT (1o 34 yaca B roja) wiM B TeueHuu 1 roga (68 yacos B
rog). Bo BTOpoM ciaydae BO3MOXKHO MpoxoxkaeHHE oboux wmoxayiend («OCHOBBI
pacTeHueBoACTBa» B 7 mwiu 8 kiacce, «buorexnonorum» B 7 uinu 8 kiiacce). AHATOTHYHO
MoOayH «MOJNEKyIsIpHbIE OCHOBBI (PM3HONOTHH U (hapMakogorum» U «MoJeKyIsIpHbIC
OCHOBBI CEJIEKIIMI» PACCUYUTaHbl HA 68 YaCOB U MOTYT OBITh PeaIN30BaHbl B TCUCHUU 2-
x Jiet (1o 34 yaca B roa) win B TeueHuu 1 roga (68 gacos B roa). Bo BTopoM ciydae
BO3MOYKHO TPOXOXKJeHUE 000ux Moayieil («MoneKyJspHble OCHOBBI CEJEKIMN» B 8
Kiacce, « MoJeKyasipHble OCHOBBI (PU3HOJIOTHH U (hapMakoJIoruu» B 9 kiacce).

MoOXHO pPEKOMEH/I0BAaTh HCIOJIL30BaTh MOIyIH «Kak >KUBOTHBIE M PaCTEHUS
npucrnocadamBaroTcsa», «OCHOBBI PacTEHUEBOJCTBA», «MOJEKYIIpHbIE OCHOBBI
CEJICKIIMU» B Ka4e€CTBE HEMPEPHIBHOTO 00pa3oBaTeNbHOTO 1KKIa (5-9 kinace no 1 yacy B
HEJIeNI0) IS KJIACCOB arpoOMOTEXHOJIOrMYecko HampaBieHHocTH. Moaymu «Kak
YKUBOTHBIE M pACTEHHUs MpucrocabiuBaroTcs», «buorexnomorun» u «MoJeKysipHbIe
OCHOBBI (h)M3HOJIOTHHU U (HPapMAKOJIOTUN» B Ka4€CTBE HEMPEPHIBHOIO 00Pa30BATEIBHOTO
nukia (5-9 knacc mo 1 4dacy B HenIen0) IS KJIACCOB OMOTEXHOJOTHMYECKOIO WIH
MEJIUIIMHCKOTO HAIIPaBJICHUM.

B3aumocBsa3b ¢ mporpammor BocnutaHus. IIporpamMma Kypca BHEypOUHOU
JeSTEeIbHOCTH pa3paboTaHa € YYETOM PEKOMEHIAIMN TMPUMEPHOM MPOrpamMmbl
BOCITUTAHUs, YYUTHIBACT IICUXOJIOTO-TIEIATOTUYECKUE OCOOEHHOCTH JAaHHBIX BO3PACTHBIX
KaTeropuii. ITo0 MO3BOJSET HA MPAKTUKE COCIMHHUTH OOYYAION[yI0 U BOCIUTATEIBHYIO
NeATENIbHOCTh Ie/larora, OpueHTUPOBAThH €€ HE TOJIbKO Ha MHTEJUICKTyalbHOE, HO U Ha
HPABCTBEHHOE, COI[MAIIbHOE Pa3BUTHE PEOCHKA. DTO MPOSBIISICTCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YIBTATOB peav3aliy MPOrpaMMbl BHEYPOUHOU
NEATEIbHOCTH, HAIEAIINX CBOE OTPAKEHUE U KOHKPETU3AIUIO B TPUMEPHOM Mporpamme
BOCIIUTaHUS,

— B BO3MOHOCTH KOMIUIEKTOBAHHSI PAa3HOBO3PACTHBIX TPYII JJi OpraHU3aIuu
podOpPUEHTAIIMOHHON  JEATEIbHOCTU  IIKOJBHUKOB, BOCIHUTATEIbHOE 3HAYCHUE
KOTOPBIX OTMEUAETCS B MPUMEPHOI MporpaMMe BOCITUTAHUS,

— B UWHTEPAKTUBHBIX (OpMax B3aHITHU Ui IIKOJIHHUKOB, OOECIICYMBAIOIINX
OOJIBIIIYI0O WX BOBJICUCHHOCTh B COBMECTHYIO C TI€JarOTOM M JPYTUMH JETbMH
JEATEeIbHOCTh U BO3MOXKHOCTh 0O0Opa30BaHUs Ha €€ OCHOBE JIETCKO-B3POCIIBIX OOIITHOCTEH,
KJIFOYEBOE 3HAUYCHHE KOTOPBIX [IJII BOCIHUTAHUS TOAYEPKUBACTCS MNPUMEPHOU
MpOrpaMMOi BOCITUTAHUS.
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Oco0enHocTH PadOTHI yYUTEJIsl 110 MPpOorpamMme. 3a/1a4a YYUTEIs1 COCTOUT B TOM,
YTOOBl CONMPOBOXKJATh MpoLEecC NPOo(pEeCcCHOHATBPHOM OpPHEHTALWU UIKOJIbHUKA,
packpbiBasi MOTEHLUAN KaXKJOrO0 4epe3 BOBJICUEHUE B MHOTOOOPA3HYIO AESTENBHOCTD,
OpPraHM30BaHHYIO B pa3HbIX (popmax. [Ipu 3TOM pe3ynbraToM paboThl yUUTENS B IEPBYIO
ouepenb SBISIETCS JIMYHOCTHOE pAa3BUTHE Yydamerocs. JIMYHOCTHBIX pe3yJIbTaToB
YUHUTEIb MOXKET JOCTUYb, YBJIEKas yYEHHKAa COBMECTHOM M HHTEPECHOM UM 00OMM
NeSTENIbHOCThIO,  yYCTaHABIMBasg  BO  BpeMs  3aHATUH  100poKenaTeiabHYyIo,
NOJJIEP>KUBAIOILYI0 aTMOC(EPY, HACKIIIAS 3aHATUS LIEHHOCTHBIM COAEP/KAHUEM.

[IpuMepHast cxema NpOBEICHHUSI 3aHATHM 110 IPOrPAMME:

1. OOBsicHEHHE TEOPETUUECKOTO MaTepralla o TEME.

2. TlogroTtoBka K OHKCHEPUMEHTAJIbHOMY 3aHATUIO, OOCYKIEHHE OOBEKTOB JUIA
IIPAKTUYECKOTO 3aHATHS.

3. IlpoBeaeHne MpaKTUIECKOTO 3aHATHS — OCHOBHAS 3a/1a4ya OCBOEHUE METOOJIOTHH
JAHHOTO HKCIIEPUMEHTA.

4. [lo OKOHYaHWM NPEMJIOXKHUTh MAETSIM, KOTOPHIE 3aMHTEPECOBAIUCH JTAHHBIM
HKCIEPUMEHTOM, Pa3BUTh €0 B MCCIEIOBATEIbCKUN MPOEKT. JlJig 3TOro He0OX0AUMO
0o0CyUTh OOBEKTBI, KOTOpbIE YUYEHUK OYIeT UCCIeN0BaTb, COCTAaBUTh IUIaH
DKCIIEPUMEHTA.

5. IloMoub yuyeHHKY IPOAHATU3UPOBATH PE3YJIbTAThI SKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl NPOEKTHO-UCCIEN0BATENbCKON AEATENbHOCTH IKOJIBHUKOB
MOXHO B IIpOILIECCE 3allUThl MMU CBOMX pabdOT B paMKaxX IIKOJbHOM Hay4HO-
MPAKTUYECKON KOH(PEPEHIUU.
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COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJbHOCTHU

Monyiab «Kak )KHBOTHBIE€ M PACTEHHS PUCTIOCAOIMBAIOTC» (IBOJIOLIMOHHAS
IK0JI0THs) 5-6 kiaaccsl (34 yaca)

1. Mbvt uccneoyem sncuevie oo6vekmut (6 uacos)

CBoO#CTBa M CTPOCHHME XUBBIX OpPraHU3MOB (CTpoeHHE KJIEeTKH). Bum, ocodp —
OpraHu3M Kak efauHas cucrema. Apantanuu (npucnocodisenus). [lonstue romeocrasza
KUBOT0 opranuzma. CriocoOsl ero MojjiepxaHusl.

[lonsitue BapuatuBHOoCcTH Tpu3Haka. lccnemoBarensckue paboTel «Bce nu
(cuHMIIBL, O€JIKH, OEepe3bl U T.]1.) OAUHAKOBBIE? DOTOKBECTY.

Orpannuenuss Mopdosorndeckux u (usznonorndeckux anantanuii. Ilouemy
OpraHu3Mbl HE CTAHOBATCA OECKOHEYHO OOJIBIIMMH, MAaJCHbKHUMH, BCESIHBIM.
[Tpaktrueckas padota «CocTaBisieM KHUTY PEKOPAOB PACTEHHUU M KMBOTHBIX HALIETO
Kpash».

2. Bausanue oxkpyscatoweii cpedwl na scugble opeanuzmot (12 uacos)

daxTophl OKpyKaroleh cpenbl (abuoTnyeckue, OMOTUUYECKHE, AHTPOIIOICHHBIE).
[Tpumepsl  abuoTHyeCKUX  (PAKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BIMSHHUE Ha
KU3BHENIECATEIIbHOCTh  JKMBBIX  OPraHM3MOB:  TEMIIEpaTypa, CBET, BIAXHOCTb.
[Tpaktrnueckoe 3anstue «l{Ber u Temno» (KyOUMKH JbJa B3BECUTh, IOJIOXKHUTh B YAIIKU
[letpu Ha pa3HouBeTHYIO Oymary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO OBICTpee
pactasin). [Ipaktnueckoe 3anstue «Uto pactBopsieTcst B Bojae» (3KkcnepuMeHT <« Kuakuii
nomy). [paktuaeckoe 3anstue «Auddysus Bemects B Boje (pacTBOPHI)», «/IBukeHue
pacTtBopoB To I1BeTKY». [Ipaktuueckoe 3ansarue «Jlem mimaBaer B Bojue (aiicOeprw,
3amep3aHue BOAOEMOB)». IIpakTnueckoe 3ansaTue «Jleq npu 3aMep3aHuy pacIuupsieTCs»
(pa3pylieHue KkaMHs (TOYBOOOPa30BaHUE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPHUCHOCOOJICHHS]  JKHUBBIX  OPraHU3MOB K
abuotnyeckuMm (akrtopam. [IpucnocoOneHus K OCHOBHbIM aOMOTHYECKUM (paKTOpam:
TeMmreparypa, BIaxXHOCTh M cBeT. lIpaktuueckoe 3anarue «lllybay (kyOuku Jibaa
3aBEpHYTh B pa3HbIN MaTepual, B3BecuTh). [Ipaktudeckoe 3anstue «I IMrMeHThD (MOKHO
pa3lenuTh Ha BaTMaHe Kpacutenu u3 (rmomactepoBy». [Ipaktuueckoe 3ansitue «Kak
KUBOTHBIE JIABAIOT B BOJI€» (DKCIEPUMEHT C MUIETKOM).

UccnenoBarenbckue padoThl «BiusgHue cBeTa (Teria, BIaKHOCTH, COCTaBa MOYBHI)
Ha pACTEHUsS] B ECTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCIOBHUSAX» (Ha JIOCTYITHOM
MaTepuare).

3. Bzaumooeiicmeus sncusvix opzanuszmos (4 uaca)

buotnueckue (bakTophl. 3aKOHOMEpPHOCTH pa3BUTHS MEKBHUOBBIX
B3auMooOTHOIIeHH. KosBosonusi (XMIIHUK-)KEPTBA; Mapa3UT-XO35iMH) BOJIOLHUS
cTpareruii goObiBanust numy. ConuanbHOCTh. Bujbi-Bcenenmnpl. [lepeuens pacteHwmii-
Bpeauteneil. MccnenoBatenbckas pabota «HaOmriomeHuss 3a B3aUMOOTHOIICHUSMU
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KUBOTHBIX MPHU JOOBIBAHUU MU (KOPMYILIKH JJIsI ITHIIL, TSI TOPOACKUX HUITH CEIbCKUX
KUBOTHBIX). BeO-kamepwi». HccnenoBatenbckasi pabora «PacmpocTpaHeHue BUIOB-
CHUHAHTPOIIOB B HAILIEH MECTHOCTH.

4. Yenoeex 6 yncusnu pacmenuii u x3cusomuoix? (6 uacos)

AnTponorenHsie (akropsl. [IpaBaa 1u, 4TO NEPBOOBITHBIE JIFOIN KUK B TADMOHUU
¢ npuponoi. OroMalIHUBaHNE U NPUPYUYECHUE KUBOTHBIX M PACTEHHU. 3a4eM CIacaTh
BBIMUpPAIOIIUE BUIBI, KaK 3TO Aesarb. KylbTypHBIE pacT€HUsS U UX JUKHUE IPEIKH.
[ToueMy BakHO MX COXpaHATh. Pa3zHOOOpa3ue KyJabTYpHBIX PACTEHMH U MX 3HaUYEHUE B
KU3HM yenoBeka. KpacHas kHura Baueid repputopur. Oco0o oxpaHsieMble TEpPUTOPUH,
3anoBenHUKU Poccun m mupa. Ilpaktuyeckas padora «PazHooOpasue KynbTypHBIX
PACTEHHI B BallIEM PETHOHEY.

HccnenoBarenbckas padota «BiusHHEe aHTPONOreHHBIX (PAKTOPOB HAa PA3BUTHE
pacTeHHi B rOPOJI€/HACEIIEHHOM ITYHKTE».

Okckypeusi/mpaktuueckass pabora «OOIIT B Bamiem peruoHe — yHUKaJIbHBIE
O0O0BEKTHI IPUPOABDY.

5. Okonozuueckue nuwu (6 vacos)

buocdepa — onHa U3 BaxkHeHmux o6onodek 3eminu. UTo Takoe «3KOIOrHYECKHe
HUIIN» U Kak oHU (opmupytorcsi? dopmupoBaHue 3HaHUM MO OHOPa3HOOOPA3UIO
KU3HEHHBIX  (QOpM,  TMOBEJCHYECKHX  MIPHUCHOCOOJICHUHA,  MOJAU(PUKALUOHHAS
M3MEHYUBOCThH (Ha 0a30BOM ypoBHe). PacTutenbHbie coolliecTBa U UX TUILL. Pa3Burtne
Y CMEHBI paCTUTEIBHBIX COOOIIECTB.

Uccnenosarenbckue paboThl «IDKOJIOTMYECKHUE HUIIW BOKPYr Te€Osl — OINUCaHUE
dakTopoB oOKpyxatouieil cpensl». MccnenoBatenbckue padboTel «DeHoJOoTrnYecKue
HaAOJIOACHUSY.

Moayab «OCHOBBI pacTeHHeBOACTBa» 7-8 kiacchl (68 yacoB)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTeHHUEBOJACTBO: OCHOBHBIEC (DaKTOPHI BBIPAIMBAHUS PACTECHUHU.
Hcrtopust pazButus arpoxumMudeckux 3HaHui (pabotsl M.B. Jlomonocoga, 0. JIubuxa,
Bbyccenro, B.B. JlokyudaeBa, K.A. Tumupszena, I1.A. Kocteruea, /[.H. IIpaauninukoBa
u ap.). [Ipaktudeckas padota «bouka JInbuxay.

2. Aepomexnuueckuit sxcnepumenm (6 uacos)

[IpaBmia mOCTAaHOBKM arpol’kcrnepuMeHToB. I[locTaHOBKA SKCIEPUMEHTOB C
pacteHusiMu. BeiOOp TeMbI, cOCTaBiICHUE THUIOTE3bI, 1IN U 3aJlady JKCIEPUMEHTa I10
BBIDAIIIUBAHUIO pACTeHU B KOHTpoiupyemou cpene. KoHTponau, mNOBTOpHOCTH,
npoBefieHne dkcrepuMeHTta. [lmanupoBanHue skcnepumenTa. OIlleHKa pe3yJIbTaTOB
skcriepuMenTa. MccnenoBarensckas pabora «@DakTopbl, BIMSIONIME HA MPOPACTAHUE
CeMsIH (pPOCT MPOPOCTKOB).

OcBO€HME TEXHOJIOTUH KPYTJIOTOAUYHOTO BRIPAIIUBAHUS CAaJTaTOB U MUKPO3EICHU
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B KOHTPOJMPYEMBIX HCKYCCTBEHHBIX YCIOBUAX. COOp yCTAHOBKH JIs BbIPALIMBaHUSA
pacTeHUil B KOHTPOJIUPYEMBIX YCIOBHSIX.
3. Poab xumuueckux rnemenmos ¢ numanuu pacmenuit (20 uacos)

Bopa. PactBop. BbITsKKa. AHHMOHBI, KaTHOHBI, 3JICKTPONPOBOAHOCTL U pH
pactBopa. Posib XUMHUYECKUX 3JIEMEHTOB B MUTAHWUU pacTeHUi. [loirydeHne nuraTeapHbIX
BelecTB pacteHUusAMU. [IpakTuyeckas padora «CxeMbl MUTaTENIbHBIX pacTBOpPOB. Pacuer
7103 YAOOpEHUM AJI MUTATEIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHvMYecKue, MUHEpalbHble, MHUKPOOUOIOrH4YecKue. THIbI
NUTaHus pacTeHuil. Bo3gymHoe W MHUHEpanbHOE (KOPHEBOE) NUTAaHUE PACTEHUU.
TpaHCIIOPT NHUTATENBHBIX BEIIECTB PACTCHUN: BOCXOIAIIMA W HHUCXOIAIIUNA TOK.
Baxnelmue kanuitaeie, pochopHbIe M a30THBIE ya00peHus, ux cBoiictea. [Ipocthie u
cinoxuble ynoopenus. [Ipaktuueckass pabora «llpaBmwna cmemmBaHus ymaoOpeHHI
[Tpaktrueckas padota «lluTaHue pacTeHUI: TEXHOIOTUS IPUTOTOBIEHUS MUTATEIbHBIX
PacTBOPOB ISl Pa3HBIX KYJIbTYP».

PocT u pa3BuTue pacTeHMil: 3Tambl OHTOreHe3a, (DAKTOPHI, BIUAIOLIME HA POCT
pacTeHui: CBEeT, TyCTOTa IMOCaJO0K, MuTaHue, cyoctpar. Ilpaktuueckas pabora
«MOHUTOPHUHT MUHEPATILHOTO MTUTAHUS PACTEHUI».

OcoOEHHOCTH NHTAaHHWS PACTEHUH a30TOM. A30T M €ro 3HAYEHUE B IKU3HH
pactennii. opMBI a30Ta U UX IPEBPALICHNE B TIOYBE.

Hctounuku docdopa nns pacrenus. 3HaueHue pochopcoaepkaiux coeTUHEHNN
B KiIeTKe. Ponb Makposprudyeckux coequHennit gocdopa B SHEPrETUIECKOM OOMEHE.

Brnugaue kanus Ha (QuU3MYECKME CBOWCTBA MPOTOIIa3Mbl, Ha (DEPMEHTHI
yII€BOAOPOJAHOTO 0OMEHA, CUHTE3 OeNKOB U Ap. Ponib Kanus B mojaepKaHuu MOHHOTO
OaslaHca B TKaHsX, B MPOIECCAX CAMOPETYIISIUY.

Perynaropnas u crTpykTypooOpaszoBarenbHas poOJib Kalblidg. YdYacTHE B
00pa3oBaHUM KJIETOYHOM CTEHKH, MOJACPKAHUU CTPYKTYPhl MEMOpaH M PEryJisiius Uux
IIPOHUIIAEMOCTH.

3HayeHue MarHusi B MeTabosiu3Me pacTeHuil. Marnuii B coctaBe xsopoduiiia,
CXOJICTBO XJIOpO(HUIIa U reMOIIOOMHA KaK CBUAETEIbCTBO €JUHCTBA OPraHUYECKOIO
MUpa.

Cepa 1 ero OCHOBHBIE COEIUHEHHS], KX POJIb B CTPYKTYPHOM OpraHU3aluU KIETKH,
Y4acTHE B OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHSIX.

Muxkpoanementsl. IlpeacTaBieHuss 0 pojid MHUKPOIJIEMEHTOB B METabOJIM3MeE
pactreHuil. OCOOEHHOCTH TOCTYIJICHUS] MHUKPORJIEMEHTOB B pacTeHus. CHHEprusMm u
AHTAarOHU3M 3JIEMEHTOB ITUTAHUS PACTCHUI.

PacturenbHas OuarHocTMKa W METOAbl UACHTHU(UKALMK HEIOCTaTKa/M30bITKa
aneMmeHToB nutanus. [IpakTudeckas pabota «PacTurenbHas TMarHOCTHKAY).

UccnenoBarenbckas padora «O1ieHKa COCTOSTHUSI KOMHATHBIX PACTEHUHN, paCTEHUH
Ha MIKOJIbHOW TEPPUTOPUHU, YCTAHOBKA MPUYUH MATOJOTHUYECKUX COCTOSHUU (MpU
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HAJTUYHH ).
HccnenoBatenbckas pabota «OlieHKa BIMSHHUS Pa3IMYHBIX JJIEMEHTOB Ha
COCTOSTHUE PACTCHHI (COCTAaBICHUE PA3TMYHBIX MTOJIKOPMOK )».

4. Pezynamoput pocma pacmenuii. 3awuma pacmenui (4 uaca)

[TonsTre o perynaropax pocta pactreHuid. CTUMYISTOPHI pocTa — (GUTOTOPMOHBI
(aykcuHbI, THOOEPEIIMHBI, IUTOKUHUHBI). UTHTHOUTOPHI pocTa pacTeHui: 1. mpupoHbIe
(abcum3oBasi KUCIOTa U HEKOTOpble (EeHOJIbHBIC BelleCTBA (MKyMapoBasi, KOpHYHasi,
CaJMIIIOBAs K-Tbl), 2. CHUHTETHYEeCKHE (MOpGAKTHHBI, pEeTapAaHThl, Je(OTUAHTHI,
JNECUKAHTBI, repounuapl). OUTOMOHMUTOPUHI U OLIEHKA COCTOSHUS PACTEHH.
CoBpemenHble crnocoOsl MoHHTOpHHTA. [IpakThuyeckas pabora «OUTOMOHUTOPUHT U
OILIEHKa COCTOSIHUS pacTeHui. COBpEMEHHbIE CLIOCOOBI MOHUTOPUHTAY.

HccnenoBarenbekas padota «BiausiHue rerepoaykcrHa Ha mpopacTtaHue (pocT Ha
Pa3HBIX CTAJIUAX, B PA3HBIX YCIOBUSX) PA3TMUHBIX PACTCHUNY.

3amura pacTeHUil OT BpeauTesneil: ocHOBbI Omometona. Ilpaktuyeckas padbora
«MHCekTapuu: npaBuiia U YCIOBUS pa3BEACHUS MOJE3HBIX HACEKOMBIX».

5. Boomuasa, necuanas u nougennasn Kyaomypol, ux npuMeHeHue 6 eblpauiuéanuu
pacmenuii. Quzuonozusa pacmenuii (8 uacos)

Bojanasi, mecuanas M MOYBEHHAsl KYJbTYpbl, X NPUMEHEHHE B BbIpAIllUBAaHUU
pactenuii. IIpoBenenne Boabl B KOpHE W crebie pacteHui. IIpaktuyeckas pabora
«KopHeBoe naBieHue».

Boaubiii pexuM pacTeHHil: CTpoeHue YCThHIl: (aKTOPhI, BIUSIONIME HA HX
PACKpBITHE U 3aKPBITHE. 3HAUEHHE MEXaHU3Ma PEryJIsiLUN UCIIAPEHUS BIard paCTEHUEM.
[TpakTrueckas pabota «I[IpurotosneHue npenapara yCTbUI METOIOM CIIETIKa.

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

@oTOCHMHTE3 — YHUKaJbHBII mpouecc pacteHuil. TemHoBas u cBeTroBas (a3bl
¢dorocunTe3a. 3HaueHne (POTOCHHTE3a /TS )KUBBIX OpraHu3moB. lIpakTuueckas pabora
«DyHKIMOHANIbHAA ~ JMArHOCTUKAa PACTEHHH 1O aKTUBHOCTH  XJIOPOIUIACTOB)
UccnenoBarensckass pabora «Omnpenenenue xmopopmwmna A u b, onenka
(OTOCUHTETUYECKON aKTUBHOCTH PACTEHUH U (PaKTOPOB, BIUSIONINX HA HEEY.

@akTopsl pocTa pacTeHUM: BO3AyX U aspauus. [log3zemMHoe apIxaHue pacTEHUM:
COCTaB TOYBEHHOTO BO31yXa, Tra3000MeH. ['a3000MeH Tipu  OECIIOYBEHHOM
BbIpamuBanuu. [lpaktuueckass pabora «Aspamus, CO2 u O2. [JlpixaHue pacTeHHD».
[Tpaktrueckas pabota «JIpIxaHue pacTeHUI: OlleHKa MHTEHCUBHOCTH JIbIXaHUS PACTCHHM
Y TUIOJIOBY.

UccnenoBatensckue paboTel: «BiusHue cmoco0a BbIpamuBaHus (cocTaBa
MUTATEIBHOW CMECH, CXEMbI BHECEHHS) HA POCT U PA3BUTHS PANIMYHBIX PACTEHUI.
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6. Kynsmypusie pacmenusn. Cospemennvie acnexkmut cenexkyuu (20 uacos)

Kak denoBek cran ucnonws3oBaTh pacteHus? CBs3b pa3BUTHUS LHUBUIU3ALUU
YeJIOBEKA M OJIOMalllHUBaHusA pacTeHuid. Jlomectukamus. Juckyccus «JlomecTukanus,
BCE JIM PAcTeHUs] M IKUBOTHBIE, KOTOpPBIE JKUBYT pSAJOM C YEJIOBEKOM UM
0JIOMalTHUBAIOTCS? MOKHO JIM CYUTATh TapaKaHa OJJOMAIIHEHHBIM )KUBOTHBIM 7

HacneacTBEHHOCTh M HU3MEHYMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPTaHH3MOB.
N3menunBocth. Bunpl u3meHunBocTh. IIpaktuyeckas pabota «MoaudukainoHHas
U3MEHYUBOCTD (JIUCThS, UTOJIKHU C OJTHOTO JePEBa)».

I'en — wmaTepuanbHbII HOCUTENIb HACJEACTBEHHOCTH W  HW3MEHYHMBOCTH.
HyxiienHoBble KMCHOTHI. JIOKalIn3anus reHETUYECKOro mMaTepuana B KieTke. JleneHue
kietok. Permmmkanusa JIHK. OcHoBHas normMa MonekyisspHoi ouonoruu. Tpanckpumnuus.
Tpanciauus. Mytanuu. IIpaktudeckas padota «['eH — HHCTPYKIUS 1O COOpPKE KIIETKU
(Ha Oucepe unu KoHCTpykTope)». IlpakTuueckass pabora «Mytamusa Ha OytepOpoe
(;1r000M 00BEKT M3 Mpeablaylield paOoThl, i€ U3MEHEHUE MHCTPYKUUU HPHUBEAET K
M3MEHEHUIO BHEUTHETO BU/Ia 00BEKTA).

D¢ dexT OyTbUIOYHOTO TOPJIBIIIKA M TeHeTHYecKoe pa3zHooOpaszme. Uto Takoe
reH0aHk? 3ayeM COXpaHiITh I'€HETHUYECKHE pecypchl pacTeHui? OCHOBHBIE CHOCOOBI
COXpaHEHUs TEHETUUYECKUX PECYPCOB pacTeHUH (eX situ u in situ).

3nauenue pabor H.M. BaBunoBa. 3akoH  TOMOJIOTMYECKUX psiioB. LleHTpsI
MPOUCXOXKIECHUS KynbTypHbIX pacteHuii H.M. Baeumoa u ILM. JKykoBckoro.
[Ipaktuueckas pabota o rpynnam «OTKy/1a Ha HalIUX CTOJIaX (PYKTHI/OBOIIU/3IIAKI.

OcHoBHBIE MeTOABl cenekiuu. ['nopuauzamms. Popmbel 0TO0pa. OCHOBHBIE
HaIpaBJICHUS CEJICKINH: YIYYIICHHE ypPOKaHOCTH, YCTOMYMBOCTH K OMOTHYECKUM U
abuotndeckum (axropam. [IpakTudeckas padora «BeipamuBaem ropox. Kak npoectu
CKpELIMBaHUE Yy TOPOXay.

Ecte nu xu3Hp B mipoOupke? BHOTEXHOJOTHS KYJIbTYPHBIX PACTCHHIA.
UccnenoBarenbckasi pabora «BeipamuBanue pacteHuit B mpoOupke» (MOXKHO
BOCIIOJIB30BATbCS  PE3YJIbTATAMM TPEABIAYIINX HKCIIEPUMEHTOB II0 COCTABJICHUIO
NUTATEIbHBIX PACTBOPOB JJISl PACTEHU ).

Kak  yenoBexk  moxker  momudummpoBate  pacrenus?  ['enerudeckoe
penaktupoBanue. CoBpeMEHHbIE  NOAXOAbBl M JOCTHXKEHHS  T'€HETHYECKOIrO
penaktupoBaHuss  pacteHumid.  [IpakTthueckas  pabora  «['eHOMHBIE  HOXXHHIIBI
(MonmenupoBanue padotel cuctembl CRISP-Cas).

7. Pacmumenvnas npooykuyus. (8 uacos)
HanzeMHuble u moa3zemMHbie opransl pacteHuil. [loder u Bupou3MeHeHHbIN moder
pactenuii. CrtocoObl pa3MHOKEHUS PACTEHUH.
[lonsiTme o0 KadecTBe MPOAYKTOB TmuTaHus. [IpoOiemMbl  KOHKYpEHIUU
OTEYECTBEHHBIX MPOJIYKTOB MMUTAHHUS C UMIIOPTHBIMU. JIOTMCTHKA JOCTABKU U CPEIICTBA
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COoXpaHeHUs MponykToB mnuTaHus. llpaktuueckas paborta «IIpemenbHO AOMyCTUMBIE
koHneHtparuu (I1JIK) 1 mMetonbl KOHTpoJsi 6€30MAaCHOCTH PACTUTEIBHBIX MPOIYKTOB
IIUTaHUS.

Muxkpo3senieHb: 0Je3HOCTh U TexHosorud. MccnenoBarensckas padora «OueHka
KayecTBa BIPAILIEHHON MUKpO3€eJIeH» (JINOO CBOs, TMOO U3 Mara3suHa).

XHUMHUYECKUI aHaIu3 IPOTYKLHUU. OCHOBBI CHEKTPO(OTOMETPHUHU.
[Totenmmmometpus. Xpomatorpadus. [Ipakruueckas padota «MeToabl OIIEHKH KauyecTBa
PacTUTENbHOW NPOAYKLMH: XPaHEHUE M COXPAHHOCTh IUTATENbHBIX BEUIECTB» (IO
JOCTYITHOMY O00OPY/IOBaHHMIO).

Hccnenosarenbckast padbora «OmpeneneHue ButaMuHa C MeToOM OOpaTHOro
TUTPOBAHMS B IUI0JAX HA PA3HOM CPOKE (CI0co0€) XpaHEHHS.

Monyab «buorexHosiorus» 7-8 kiaaccol (68 yacoB)
1. Buomexnonozusn (4 uaca)

[lonsiTue OWUOTEXHOJOTMU. 3a4eM 4YEJIOBEKY OHOTEXHOJOIMH, B YEM HX
IPEUMYILECTBO NEepe]] XUMUYECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOJIOTHH:
IPOMBIIIUIEHHBIE MUKPOOPTaHU3Mbl, KIETKH U TKAHU PACTEHUH, )KUBOTHBIX U YEJIOBEKA,
ouokaranuzatopsl. IlpakTuueckas pabora «l[lpumepbl npumeHeHUs OHOJIOTMUYECKUX
00BEKTOB B TBOEH KU3IHI.

Chlpbe Ui OMOCHMHTE3a M OLIEHKAa €ro OHOJOrmueckoi HeHHOCTH. OCHOBHBIE
UCTOYHHUKHM yriiepona, a3oTa, (ochopa, MukposnemeHToB. VccnenoBaHue HOBBIX
HMCTOYHUKOB CBHIPhs (BKJIFOUAsi BOMPOCHI €ro MpeABapuTeIbHOM 00paboTKu), pa3padoTka
HOBBIX MMUTATENIbHBIX CpEeA, B TOM 4YHCIIE€ BKJIIOYAIOMIUX OMOCTUMYISATOPHI U JIpYyrHe
AJIEMEHTHI YIPABIIEHUS U ONITHUMU3ALIUU [TPOLIECCOB OMOCHHTE3a. METoAbl ONITUMHU3ALIUN
IIUTATENBHBIX CPENI.

2. Mukpoouonozus (12 uacos)

[lonoxeHue NPOKAPUOTOB B CUCTEME oOpraHudyeckoro wmupa. CrpoeHue
OakTepuanbHON KieTku. Knaccudukamus Oakrepuil. Mopdonorust 6akrepuil. [Ipocteie
U CJIOXHBIE METOAbl OKpamuBaHus Oaktepuil. ®duzuonorusi OakTepuil: NHUTAHUE,
JbIXaHWE, POCT U Pa3MHOKEHHE. 3HAKOMCTBO C IOMEHOM ApXxeH (3KCTpEMOPUIBHOCTb,
0CcO0eHHOCTH cTpoeHus KieTkn). JlabopaTopHas pabora «DUKCUPOBAHHBIC MTpENapaThl
Oaktepui. Ormnpenenenre (HOpMbI TMPEATIOKEHHBIX KYJIbTYp MHKPOOPTaHU3MOB,
UCIOJNIB3Ysl TPOCTOM MeToA okpacku» JlaGopatopHas pabota «OmnpeneneHue Tumna
KJIETOYHOM CTEHKH METOJO0M OKpalIMBaHus 1o I'pamy» (Ipy HATMYUU PEAKTUBOB).

MosnoyHokucioe W crnupToBoe OpokeHue. PoTtoTpodHble M XeMOTpOQHBIE
Oaktepun. KuneTmueckoe  omucaHue — mpolecca  pocta  MUKPOOPraHU3MOB.
OKCNOHEHIMaIbHAsl ~ MoJenb  pocTa. KuHetmka rubenu  MUKpPOOPraHU3MOB.
JIaGopartopHas pabota «IIpuroroBneHue NpuXKU3HEHHBIX MPENApaTOB MOJIOYHOKHCIIBIX
OaxkTepuii».
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[Tatorennspie OakTepuu. UymHas majodka v yepHasi CMEpTh, OOTYJIN3M, CTOIOHSIK,
TyOepkynes. Mcropust 60ppObI ¢ 6akTepuanbHbiMu HHGeKknuaMu. JlabopaTopHas pabota
«IloceB cmbiBa ¢ pyk Ha yamku [lerpuy». JlabopatopHas padorta «Beinenenue 4ucToit
KyJIbTypbl OakTepuii. Metoa pasBeaeHuit. MeToa  HMCTONIAIONMIETO — IITPUXaA».
JlabopaTopHas pabota «Mopdonorudyeckas XapaKTepUCTUKA BBIJICICHHONW YHCTOU
KyJbTYPBI: XapaKTePUCTHUKA KOJIOHUH, opMa OaKTEepHil, TUIT KIICTOYHOU CTEHKI.

Boiina 6eckoHeYHOCTH: aHTHOMOTHKHU MPOTHB OakTepuil. MexaHu3mbl AeHCTBUN
aHTUOMOTUKOB. MeXKKIeToOUHass KOMMYyHUKanusa Oaktepuil. YyBCTBO KBOpyMa.
JlabopaTtopHas pabotra «CpaBHEHHUE pOCTa MHUKpPOOPraHM3MOB Ha dYallke 0e3 U ¢
noOapiieHus aHTUOMOTUKOBY MccnenoBarenbckas pabora «Ilouck MUKpoopraHM3MOB
00J1aJaI0UX AHTATOHUCTUYECKON aKTUBHOCTBHION.

[Ipumenenue OaxTepuii uenoBekoM. KuneTmdeckoe omucaHue OHOCHHTE3a
MPOAYKTOB MHKPOOpPraHu3MaMH. bakTtepuu, KOTOpbIE MOTYT pasjiararb IUIACTHK.
Hccnenoarenbckas padoTa «BelienieHre MOJIOYHOKUCIIBIX OAKTEpUi, UCCIIEOBAHUE UX
aKTUBHOCTH.

MukpoopraHu3Mbl B arpoOHOTeXHOJIOTUH. VICKyCCTBEHHBIE acCOIAIlUU PACTEHUI
¢ MHKpoopranusmamu. MccienoBatenbckas padota «Beijenenne 6akTepuil moie3HbIxX
JUTS. paCTCHUI.

3. dykapuomuueckue opeanuzmvl 6 OuoOmexnoaocuu (niecHesvie 2puodbl,
opoxcicu, 6ooopocau) (12 wacos)

[1necHeBbie rprObI MPOAYIIEHTHI OMOJIOTMUYECKH AKTUBHBIX BEIIECTB.

OO0mrast xapakTepuUCTHKa APOAOKEeH caxapomuileToB. Mcropusi HMCMOIb30BaHUS
JPOXKEN B TPAIUIIMOHHON OMOTEXHOJIOTHH. TEXHOJIOTUN BUHOIETHUS U XJIeOOTeUeHus,
CHeIMaIN3UPOBAaHHBIE pachl Jposxoked. MeTabomusM nposxoked. Peakiusi ciupToBOTO
opoxenus. JlaboparopHas pabora «Iloacuer kineTok apoxokelt B kamepe [opsieBay.
JlaGoparopHas pabora «OOHapy>KeHHE MPOAYKTOB CHUPTOBOTO OPOKEHUS: ITHUIOBOTO
CIUpTa W yriaekucioro rasza». l[losydeHue BTOPUYHBIX META0OJUTOB B APOXKKAX.
Jposxoku Kak npoaytieHThl Onotorius. [TomydeHue neneBbix OSIKOB B IPOXIKAX.

OC0OEHHOCTH BEreTaTUBHOTO W MOJOBOTO Pa3MHOXEHUS Y JIPOXOIKEH, 3HAUCHHUE
M3YyYEHHS] MHUTO3a W LMTOKMHE3a [JIl ONTHMM3alMH IPOLIECCOB KYJIbTHUBUPOBAHUS
JPOMKEBBIX IMITAMMOB, TOHUMAaHUS MPUYUH MTATOTEHHOCTH JPOXKEH U rpuboOB, MOMCKa
MuieHed (QyHTUIUAOB W pa3pabOTKM  HOBBIX  JICKAPCTBEHHBIX IpENapaTosB.
JlabopatopHass pabGora «HaOmrogeHue  pasMHOXKEHUS  JIPOXIKEBBIX  KJIETOK».
[IpakTudeckas padorta «IlomydyeHue TBopora W kedupa Ha OCHOBE MOJIOYHOKUCIBIX
Oakrepuit». Ilpaktudeckas padota «OCHOBHBIE BHIBI KBaca M HUX XapaKTEPUCTUKA»
«/Ipo’XoKM M MOJIOUHOKHCIIbIE OaKTepuH, MPUMEHSEMBbIC IJIS MPOU3BOJICTBA KBACay.
[Ipaktruueckas pabora «CpaBHUTEIBHBIA aHANIHM3 PA3BUTHUS NPOXOKEH B a’pOOHBIX U
aHa’pOOHBIX  ycioBuUsAX». llpakTudeckass pabora «MeToasl OIIEGHKH CBOWCTB
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xJieOoneKapHbIX Jpoicked. OCOOCHHOCTH MPUMEHEHUS MPECCOBAHHBIX, CYIIEHBIX MU
MHCTAHTHBIX Aposxokeiy. MccnenoBarensckas padota «BausHue (QU3NKO-XUMUYECKHX
(hakTOpOB Ha Ka4eCTBO OMOTEXHOJIOTHYECKOW MpOAyKIuu (KBac, kedup, coip, xjiaed u
TP )».

Bonopocnun — mepcnekTUBHBIM OOBEKT IJIs1 MPOM3BOJACTBA OENKa U YIJIEBOOB.
buoTtexHonornueckre MeTOAbl OYUCTKU TBEPABIX, KUAKUX OTXOAOB M Ta3000pa3HBIX
0TX0MI0B Tpou3BoACTB. CTouHbie BOABL. CXEeMbl OYHCTKH. BHOMUIBTPHI, a’pOTEHKH,
METAaHTCHKH, OKCHUTEHKUA. AKTUBHBIA WJ WM BXOIANIME B HETO0 MHUKPOOPTAHWU3MBI.
Hcnonp30BaHue BOJOPOCIICH B OYHCTKE CTOYHBIX BOJ. MccrmemoBarenbckas paboTa
«Bnusaue pusnko-xumudeckux hakropos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmauus (8 uacos)

HacneacTBeHHOCTh M U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPTaHU3MOB.
N3menunBoctb. Buapl nsmenunBocTh. llpakTnueckas pabora «MonuduxanroHHas
U3MEHYUBOCTb (JIUCThS, UTOJIKU C OJHOTO JIEPEBA)».

I'en — wMaTepHaJbHBIA HOCUTENIb HACJIEACTBEHHOCTH W HW3MEHUYMBOCTH.
HyxnenHnoBble KHCIIOTHI. JIOKanu3amus reHeTUYECKOTo MaTepuaia B KieTke. JleneHue
kietok. Permmmkanus [JHK. OcHoBHas normMa MosiexkyisipHoi ononoruu. TpaHcKpumius.
Tpanciauus. Mytanuu. IIpaktudeckas padota «['eH — HHCTPYKIUS 1O COOpPKE KIIETKU
(Ha Oucepe unu KoHCTpykTope)». IlpakThuueckass pabora «Myrtamus Ha OyTtepOpoje
(J1r000i 00BEKT M3 mpeAblaylieil paboThl, Te U3MEHEHHE UHCTPYKLIUU TNPUBEHAET K
M3MEHEHUIO BHEUIHETO BUIa 00BEKTa).

5. Bupyconozusa. (6 uacos)

ITonoxeHue BUPYyCOB B CUCTEME OpraHM4eckoro mupa. CTpykTypa 1 XMMHUYECKHI
coctaB BupycoB. Kiaccudukanus BupycoB. Pempoaykius BupycoB. I[IpocmoTp
JOKYMEHTAJIBHOTO (pHiIbMa O BUpycax.

Bupycsl - Bo30yauTenu nHpekunoHHbIx 0one3neil. OnkoBupychl. bakrepuodaru:
CTpOE€HHE, CBOWMCTBa, mnpumeHeHue. llpaktudueckas pabota. «MeTon pa3BeaCHUI
[IpakTuueckas padota. « TutpoBanue 6akrepuodarony.

buonornueckue Mmeroanl 60pLOBI C BUPyCaMHU.

6. I'ennas unscenepus u Guomexnonozuu. (8 uacos)

OcHoBbI TeHHOM uHkeHepuu. Bekrtopa. Cneuunduyeckue GpepMeHTbl OakTepuil.
[IpakTudeckass pabota «DHIOHYKIEa3bl PeCTpUKIMU (paboTa ¢ HYKJICOTHIHBIMU
NOCIIEI0BATEIBHOCTIMU Ha Oymare)».

buortexHonornu npoaykiuu O0eiakoB B OakTepuaiIbHBIX KyJIbTypax. JlocTuxkeHus
TeHHON MH)KEHEPUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cuctema aJanTUBHOIO HWMMYHUTETa OaKTepUil M apXxeu.
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[TpakTrdaeckas padora «I'ernbie HOxHUIEI - CRISPR/Cas (MmoxenupoBanue Ha Oymare)»

I'MO. Metoas! nonyuenus ' MO. Urpa-nuckyccus «Berpail rpaHT Ha CO3aHHE
I'MO».

7. Buomexnonozuu 6 scueommnosoocmee (8 uacos)

JloMecTHKaIs OCHOBHBIC JIOMAITHUE KUBOTHBIC, COBPEMEHHBIE YKCIIEPUMEHTAX
M0 TOMECTUKAIIUH KUBOTHBIX (JTUCHUIA, HOPKA M JIP. — SKCIIEPUMEHTHI HAYYHOH IITKOJIBI
akanemuka bensesa). Jluckyccus «JlomecTukarusi, Bce M PACTEHUS U >KUBOTHBIC,
KOTOpBIC JKUBYT PSJIOM C YEJIOBEKOM MM OJOMAITHUBAIOTCA? MOXHO JIM CUHUTATh
TapakaHa OJOMalTHCHHBIM )KUBOTHBIM?».

CoBpeMeHHbIE METOABl B KHUBOTHOBOJICTBE: TpPAHCIUIAHTAIlMS 3MOPHOHOB,
XUMEPHBIC  JKMBOTHBIC, KJIOHHMpoBaHWe. IIpaktudeckas pabora «Meroauka
KJIOHUPOBaHUS (MOJICIMPOBAHKE Ha Oymare).

OcHoBHBIC 0OJIC3HM KWBOTHBIX M POJIb TATOTEHHBIX MHUKPOOPTaHU3MOB U
Mapa3uToB B Pa3BUTUU 3a00JI€BaHUIN JOMAIIIHUX KUBOTHBIX U OCHOBHBIX Mepax OOpPHOBI
C HUMH; POJIb TIOJIE3HBIX MUKPOCUMOUOHTOB B OpraHu3Me >KUBOTHBIX. [losoxkuTensHoe
¥ I000YHOE (OTpHIIATEeNIbHOE) BO3ACHCTBUU aHTHOUOTHUKOB HA OPTaHU3M B XOJI€ JICUCHHUSI
KUBOTHBIX; I W 3aJaddl BETCPUHAPUH. BHOTEXHOIOTHS KOPMOBBIX IPENapaToB.
[IpakTtrueckas pabora «CocTaBiieHHe parlioHa MATAHUS KUBOTHOTO, PAcUeT PacxoJI0B
Ha coaepxkanue». MccmemoBaTtenbckass pabora «OIlleHKa KayecTBa MOJIOYHOM

ITPOTYKIIH.

8. Buomexnonozcuu é pacmenuesoocmee (10 uacoes)

OcHoBHBIE MeTonabl cenekuuu. [ubpunuzarnuss. Popmbl 0TOOpa. OCHOBHBIE
HAIpPAaBJICHUS CENIEKLMU: YIY4IIeHUE YPOKAaHHOCTH, YCTOWYMBOCTH K OMOTHYECKUM U
abuotnueckum (paktopam. [Ipaktudeckas padorta «BripammBaem ropox. Kak nposectu
CKPEILLUBAHUE Y TOPOXA.

OCHOBHBIE MOJXOJbl CEJIEKIUU W OHOTEXHOJOTMH KYJbTYPHBIX pPACTCHHH,
'uOpuauzanuus, otnajgeHHass TruOpUAM3alUs, MCKYCCTBEHHBI OTOOp, TeTepo3Huc,
TpaHchopmallisi, MyTareHe3, F€HETUYECKOEe pelakThupoBaHue). Vctopus cenexkuud B
Poccuun n mupe, ucropust pa3BuTHs BaXXHEUIIUX COPTOB KYJIbTYPHBIX PACTECHUN.

Kak uenoBex MOxeT MOAUPUITUPOBATH pacTeHus? ['eHHast MHKEHEPHs PACTCHHIA:
UTto Takoe reHeTHYecKas WHXKEHEpHS pacTeHUM. TpaHCreHHble pacTeHus. Meroabl
noydeHusi. OOpazoBaHue OMyXoJiel y pacTeHuil. ArpoOakTepuaibHas TpaHcpopMaIus:
Ti-azMus. ['ensl T-JTHK. MosekynspHO-TEHETUUECKUE MEXaHU3MBbI
tpanchopmaruu. ['eHetnueckoe pemaktupoBaHue. COBpEMEHHbIE TOJIXOIbI U
JOCTH)KEHUSI TEHETUYECKOro pefakThpoBaHusi pacteHuil. Ilpaktuyeckas pabora
«["eHOMHBIE HOKHUIIBI (MOIeMpOBaHue paboThl cucteMbl CRISP-Cas).

Ecte nu xu3Hp B mpoOupke? buoTexHOIOTHS KyJIbTYpHBIX PaCTCHHIA.
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UccnenoBatensckast pabora «BwlpamuBanue pacTeHUd B HpoOUpKEe (MOXKHO
BOCITOJIB30BaTbCA PE3YJIbTATAMM MPEABIIYIIUX HKCIEPUMEHTOB IO COCTaBJIEHUIO
MUTATEIBHBIX PACTBOPOB JIJIsL PACTECHUM )».

Moayab «MoJiekyasipHble OCHOBBI (pu3nosiornu u papmakoorum» 9 kiacce
(68 gyacos)

1. @uzuonozuueckasn xumusn. (20 uacos)

Beenenue. buorennsie snementsl: opraHorensl: O, C, N, H. AxtuBHbie QopMbI
KHCJIOPOJIA, UX IMOJYYEHHE, HEUTpaIn3alusl.

MakponieMeHThI: POLEHT COJIepKaHUsl B OpraHU3Me, BBINOJHsAeMas (QYHKIHS,
cojiep)kaHue B mnpoaykTax nurtanus. Ca2+ - cBs3bIBarolue OEIKU, JICTIOHUPOBAHHE
KaJIbLUs, PEryJiAlus YPOBHSA KaJbLUs B OpraHU3Me: TOPMOHBI ITo4ek. Mg — crpoeHue
xJiopoduiia, €ro akTUBAIMS COJIHEUHOU SHEPTrUeH.

MUKpO3JIEMEHTBI: B KaKMX MOJIEKYJaX COAEpP)KaTcs, BbINOJHAEMas (QyHKIu,
COZIepKaHMue B IMpoAyKTax nutanus. [locmencTsus nepego3upoBKU MUKPOIIEMEHTAMM.
Fe — ycBauBaemble THUINBI COEOUHEHMH Kene3a. ['eMOnmpoTeuHbl, TE€MOIMaHMH,
nurtoxpomsel. Cu — YCBOGHHE M TpaHCIOPT MenH. benku, coxepxaimue Menb.
[TaTonornyeckue cunapoMel MeHke u BunbcoHa, cBsi3aHHbIE ¢ META00IM3MOM MEJH.

TokcuuHble anemeHThl llepuonnueckod cucreMsl Uil opraHusma. BiusHue
HEJIOCTaTKa MAaKpO ¥ MUKPOXJIEMEHTOB Ha KUBBIE OPTaHU3MBI.

UccnenoBarenbckass  pabora  «KoimyecTBeHHas  OLIGHKA  COJEPKaHUA
MHKPODJIEMEHTOB WM BUTAMUHOB B MUILIEBBIX MTPOLYKTaX»

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

VYrneBoapl. 3aboseBaHUs 4e€lIOBEKa, CBA3aHHBIE C HAPYUICHUSMH YIJIEBOJAHOIO
oOmena. CaxapHslii 1uader.

benku. Ctpoenue. 3aboseBaHus YeIOBEKA, CBA3aHHBIE C HAPYLICHUSIMU OEJIKOBOTO
oOmeHa. @yHkiuu 6enkoB. epmentsl. Mexanusm aeiictBus. Knaccsl pepmMeHTaTUBHBIX
peakiuii. Kodepmentsl. [lpaktudeckoe 3anatne «KauecTBEHHbIE peaklMM Ha
opraHudeckue MoJiekyae». llpakTtuyueckoe 3anarue «JleHarypamusi — OEIKOB»
[Ipaktrueckoe 3ansatue «M3yueHrne akTMUBHOCTH aMUJIA3bD».

BurtaMuHbI )KUpPOPACTBOPUMBIE, BOAOpAacTBOpUMBIE. [IpeBpalienue BUTAMUHOB B
aKTUBHBIC (DOPMBI KOPEPMEHTOB. ABUTAMHUHO3BI.

OCHOBHBIC THUIIBI METa0OJUYECKUX peakiuil. buosHepreTueckue MPOIECCHI.
I'mukonus. Hukn KpeOca. Lenb nepeHoca 31eKTpoHOB. OKHUCIEHHE KUPHBIX KUCIOT.
Karabanusm amuHokucnor. I'mokoHeoreHe3. CUHTE3 yIIEBOJOB, OEIKOB, »KUPOB.
Mertabonutuyeckue 3a0oneBanus. I[Ipaktuueckoe 3ansTue «PemeHue 3amad  Ha
DHEPIreTUICCKUN OOMEH.

Knerka. [lonsitue memOpansl. @yHKIIMM MeMOpaH. Buibl Tpancrnopra B KIETKY.
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MemOpannbsie opraHougbsl. 3a0oyieBaHUS CBS3aHHBIE C HapylleHHEM pPaOOThI
MEMOpaHHBIX OpraHesul, OOJE3HW HAKOMJIECHUS. THMBl KOHTAaKTOB MEXIY KIIETKAMU.
3HaueHHE MEXKJIETOYHOW KOMMYHHUKAIIMU JJIA 3J0pOBbsi opraHusma. I[lpakrtuueckoe
3aHsTHE «/lnamus (kieTouka Tpayoe)».

Aapo. VYpoBHM  YNMAaKOBKM  XpOMaTHHA. XPOMOCOMHBIE  TEPPUTOPHHU.
HememOpanHbie OpraHOU/IbI.

2. Monexynapnas ouonozus. (20 uacos)

OCHOBHBIE BEXU PA3BUTHS MOJIEKYJIIPHOI OMOJIOTHH.

Hyxneunossie kuciaotel. OCHOBHBIEC IPUHIUIIBI cTpoeHUs. [IpakTuyeckas padbora
«Boinenenne JIHK w3 OGanana». Ilpaktuueckas pabota «Mogenb JIHK-opurammy.
[IpakTnueckass pabora «Omnpenenenue kauyectBa mnpenaparoB JHK ¢ momoinsio
CHEKTpOPOTOMETPUN» (ITPU HAITMYUU 000PYJOBAHUA).

MartpuuHble CHHTE3bl. Pernukanus — OCHOBa KJIETOYHOro JeieHust. [IpuHuumb
perunkanuu. [Ipaktudeckas padota «PernukaruBHas mammHaa (Urpa-IeMOHCTPALINS)».
[Ipaktuueckas padota «[1LP (Mmogens ammnudukanus Ha Gymare)y.

Mytanuu. Uto Bei3biBaeT u3MeHeHus B ctpoennu JJHK. [IpuHnmnel penapanuu.

Tpauckpunuus. [Ipaktnyeckas pabora «Cuna mpoMoTOpay.

I'enetnueckuii koa. Ilpaktuueckas pabora «Pemenue 3agad Ha TE€HETHUYECKHM
ko1 Tpancmsaius. [Ipaktuyeckas padora «DoaauHr GenKoBy.

Opranusanuss reHoMa BUPYCOB IIpOTHBOBUpPYCHBIE CpPEACTBA, MEXAHU3MBI HUX
JEHCTBUSL.

Opranuzanus reHoma OaxTepuit AHTHOaKTEpUATHHBIC npenaparsl.
Uccnenoarenbckas padbota «PacrpocTpaHeHne aHTHOMOTUKOPE3UCTEHTHBIX OaKTEpUii»

Opranuzamnusi reHoma 3ykapuoT ['eHomHOe penakthpoBanue. IlpakTuueckas
pabora «Pabota B cOBpeMEHHBIX reHeTHYecKuX Oa3ax maHHbIX. [IpoBemenue In silico
aHaIM3a MoCcae0BATEIbHOCTEN TEHOBY.

3. @Dapmaxonozusn (28 uacos)

[Tonstue o nexkapcrBax. [IpMHIMIBI MOAX0/1a K MOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Mertonbl. McciemoBarenbekas paboTta «IKCIEPUMEHTHI TI0
OTIpEeIeNIEHUIO0 TOKCHYHOCTH BEIIECTB HA apTEMUIUIX.

[Iytn BBenenus JIC. @apMakOKMHETHKA JIEKAPCTBEHHBIX BelleCcTB. BcackiBaHne
(abcopOumst) tekapcTB. OCHOBHBIE MEXaHU3MbI BCachlBaHUS. TpaHCHOPT JIE€KAPCTBEHHBIX
BemecTB. ['ennl u Oenku mepBoit (passl Ouotpanchopmainuu. [IyTu BeIBeIeHNS JIEKapCTB
U3 OpraHu3Ma. OKCKpeuuss W osnauMuHauug. [eHsl u  Oenku  BTOpoil  (asbl
ouorpanchopmarmu. dapmakonuHamuka. ['7maBHoe u ToOOYHOE, pPe30pOTHBHOE U
MECTHOE, IPSIMOE, HETIPSIMOE U PEPIIEKTOPHOE IeHCTBUE.

Buner B3anmopeiicTBus nekapcTB. CHHEPTH3M M aHTaroHW3M MPU COBMECTHOM
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JICCTBUY JICKAPCTBEHHBIX BEILIECTB, X PA3HOBUIHOCTH.

TpancMeMOpaHHBIA CUTHAIUHT. THUIBI KJIETOYHBIX pPEIenTopoB. MemMOpaHHbBIE:
MOHHBIC KaHAJIbI, KATAIMTUYECKUE U compshkeHHbIe ¢ (G-0ekaMu; BHYTPUKIETOYHBIE:
UATOIUIA3MATUYECKUE U AJIEpHbIC. MEXaHU3MBI JINTAHA-PELENITOPHOTO B3aUMOICUCTBHSL.
CenekTUBHOCTh (M30MpPATENbHOCTb) JEUCTBHS, CBS3b «XUMHUYECKAsl CTPYKTypa —
dapmakoIorudecKas aKTHBHOCTh BEIICCTBY.

PapMaKoJIOrM4eCKOM MOAYJIALIMU CUHANTHYECKON XOJUHEPIrUYECKON Iepenayu.
MonekynspHelii MeXaHM3M JAcHCTBHS U (apMaKoJIOTHYECKHEe CBOMCTBA M-
XOJIMHOOJIOKATOPOB, raHrano0JI0KaTOPOB " Kypapenoao0HbIX CPEICTB.
dapmaKoJIOTUUECKass  PEeryyialuss  aKTUBHOCTH  AJpPEHEPTHMYECKOr0  CHHAICa.
AJIpEHOMUMETHUKH, aAPEHOOJIOKATOPhI, cUMMaToJUTUKU. [IpakTuueckass paboTa
«BrnusiHMe agpeHaauHa Ha CEpICUHbIE COKpalieHus (TporpaMMHOE 00E€CTICUCHHUE).

MonekynsipHas (papmMakojoTusi aHTHUAJUIEPTUUYECKUX CPENCTB. [ MCTaMUHOBBIE
peLenTophl: THUIIBI, MOJEKYJsApHas opranu3zanus. CtabuinuzaTopbl MEMOpaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIA MEXaHU3M JIEUCTBHSI, 0COOEHHOCTH KIIMHUYECKOTO MPUMEHEHHS,
TOYKYU TPUJIOKCHHS TEUCTBUS MHTHOUTOPOB JTUITUIHBIX MEIUATOPOB.

MexaHu3M JNEUCTBUS U NPUMEHEHUE NPENApaToB, CTUMYJIUPYIOLIUX IPOLECCHI
MMyHUTEeTa. PapMaKOJIOTHUYECKass XapaKTEPUCTUKA HWHTEPJICUKHUHOB: IIOJy4YECHHUE,
MEXaHU3M JIeUCcTBUS, TpuMeHeHre. OCHOBBI MaTO(U3UO0JIOTHU O0CTPO(dha30BOTO OTBETA,
Meauanus BocrageHus. MonekyIsapHbIi MEXaHW3M TPOTUBOBOCIIAIUTEIILHOTO JEUCTBUS
TIIIOKOKOPTHUKOCTEPOUJIOB,  HECTEPOUIHBIX  MPOTHBOBOCHAIMUTEIBHBIX  CPEACTB.
[Tpaktrueckas pabota «I'ucTonorudeckre mpenaparbl UMMYHHOU CUCTEMBI.

[TonsTre 0 HapKO3€ U HAPKO3HBIX Ipenaparax. KieTouHbli 1 HEPBHBIA HAPKO3.
dapMakoJIOTUUeCcKass XapaKTEpUCTUKA OTACJIBbHBIX TPYNI HAPKO3HBIX CPENCTB.
[TocnenoBarenbHOCTh NEUCTBUSI Ha IEHTPalIbHYIO cucTteMy. l[IpakTudeckas paboTa
«l'ucronornueckue npenaparsbl HEPBHOU CUCTEMBDY.

®dusnonornyeckuii coH; ¢aspl cHa. Bunel Hapymienuit cHa Ilonsarwe o
MEJIMKaMEHTO3HOM CHE U CHOTBOPHBIX Ipernaparax (TMMHOTHKAX).

MonekynsipHble acnekTbl Houuueniuu. OnuaTHbIE PEUEnTOpPbl, WX THUIIBI.
DHkehaTuHbI U SHIOPPUHBI - SHIOTCHHbBIE JINTAH bl OTTMATHBIX PEIENTOPOB.

AHTHUTICUXOTHYECKOE JeHCTBUE, BIUSHUE Ha (QYHKIUIO SKCTPAUPAMUTHON
CHUCTEMBI, IMOIMOHATLHYIO c(epy, pBOTHBINA IIEHTP, apTEepPHAIbLHOE NaBJICHUE, IEHTP
TepMoperyasiiuu. MoJeKyJIsIpHbIE MEXaHU3MBI JEUCTBUSI HEUPOJIENITUKOB, BIUSIHUE HA
nohaMHUHOBBIE, CEPOTOHUHOBBIC, aJIPEHO- U THCTAMUHOBBIC PELICTITOPHI, UX ICUCTBUE HA
KJICTOYHbIE MEMOpaHbl, Ha JCMOHUPOBAHHWE TKAHEBBIX MOHOAMHUHOB. l[loTeHIMam-
3aBUCUMBIC HATPUEBbIC KaHAJIBI KAK MUTIICHH JEHCTBUS MECTHBIX aHECTETHUKOB. CTIOCOOBI
WHTUOMPOBAHUS MTOTEHITMAT-3aBUCUMBIX HATPHUEBBIX KAHATIOB MECTHBIMU aHECTETUKAMH.
[Ipaktuueckass pabdora «Kapra oskcmpeccun A0(QaMHUHOBBIX W CEPOTOHWHOBBIX
pELENTOPOB B MO3Te MbIIeii». MccnemoBarenbekas padora «IloBeaeHYeckre TeCThl Ha
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peiokax Danio rario. Csermo-temHass kamepa». FccnemoBaTtenbckasi —pabora
«IToBenenueckue TecThl Ha priOKkax Danio rario. OTkpeiTOe nosie». MccnenoBarenbekast
pabota «IloBegenyeckue TecThl Ha piOKax Danio rario. CtaliHOE TTOBEICHHE.

Monayab «MoJiekyJsipHbIe OCHOBBI cejiekinm» 9 kiaace (68 yaca)
1. Monexynapuas ouonozus. (20 uacoes)

OcCHOBHBIE BEXU Pa3BUTHUS MOJIEKYISIPHON OMOJIOTHUH.

Hyxnennosblie kucnoTsl. OCHOBHBIE MPUHIUIIBI cTpoeHus. [IpakTuueckas paboTa
«Beigenenne JIHK w3 Gananaw». Ilpaktuueckas pabota «Moaenb JIHK-opurammy.
[Ipaktnueckass pabora «Omnpenenenune kadectBa mnpenapatoB JHK ¢ nmomonisio
cnekTpodoToMeTpun» (MPU HATUIUH 000PYIOBAHMS).

MartpuuHble CHHTE3bl. Pernukanus — OCHOBa KJIETOYHOro JeieHust. [IpuHuumb
perukanuu. [Tpaktuueckas pabora «PervkaTiBHas MallluHa (UTpa-IeMOHCTPALINS)».
[Tpaktuueckas padora «I1LP (Mmoxens ammnudukaius Ha Gymare)y.

Mytanuu. Uto Bei3biBaeT n3MeHeHus B ctpoennu JJHK. [Ipuniunel penapamuu.

Tpanckpunmus. [Ipaktuueckas padora «Cuna mpomMoTopay.

I'enetnueckuit koa. Ilpaktuueckas pabora «PemeHue 3agad Ha TE€HETHUYECKHM
ko1 Tpancmsaius. [Ipaktuyeckas padora «DoaauHr GenKoBy.

Opranuszanusi reHoMa BUPYCcOB [IpOTHBOBHpPYCHBIE CpEACTBA, MEXAHU3MBI HUX
NEHCTBUA.

Opranuzanus reioma  Oakrtepuii  AHTHOAKTEepUATbHBIC npenaparsl.
UccnenoBarenbckas padbota «PacnpoctpaneHre aHTHOUMOTUKOPE3UCTEHTHBIX OaKTepuii»
Opranuzanusi reHoMa 3ykapuoT ['eHomMHOe pemakTupoBanue. [IpakTuueckas pabora
«PaboTa B COBpeMEHHBIX reHeThYeckux Oazax maHHbIX. [IpoBenenue In silico ananuza
MTOCIEA0BATEILHOCTEN TEHOBY.

2. Monexynapuote ocnoeot 2enemuxu (20 uacos)

[Ipeamer renetuku. KparTkas HcCTOpUs  pa3BUTUSL  NPEJICTABICHUS O
HACJIEJICTBEHHOCTH.

OT rena K NpU3HAaKy: KaK packpacuth Korta. Yro takoe npusHak? [IyTe OT reHa o
npuzHaka. Myrtamuu. Asnenu. ['eTepo3urorsl U TOMO3UTOTHL. J[OMUHaHTHBIE W
peueccuBHble amnenu. PoneBas wurpa «Amtenun». HcciienoBaTtenbCKUil  TPOEKT
Myrtarennbie GaKkTOpBHI.

['enbl cTposAT opraHu3M. BxirodeHue W BBIKIIIOUEHHE OOJIBIIOro Habopa reHOB.
Kak kieTku noHuMaroT, Kakue reHbl 10JKHbI padoTath. PoneBas urpa «Cynp0a KIeTKn.
I'ensi-nepexmmtouatenu. [IpakTuueckoe 3ananne « AITOPUTMBI IS KIIETOK.

JluckpeTHoe HaclelIOBaHHWE MPU3HAKOB. 3aKOHbI MeHaensd: OIWH I'eH - OJUH
npu3Hak. CxeMa CKpeluBaHus. 3aKOH €IMHO00pa3us TMOPHUIOB MEPBOTO MOKOJEHUS.
[IpakTnueckoe 3ananue «EanHooOpa3ue mepBOro mokoJieHUs». 3aKOH paclIeryIeHHs
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IpU3HaKa BO BTOpoM mnokojeHuu. [Ipakrnueckoe 3ananue «Pacuiennenue Bo BTopoM
noKoJIeHun». MccnenoBarenbCkuil mpoekT «3akoHbl I'. MeHaens B 3KCIIEpUMEHTE.

3akoHbl MeHzelns: HECKOJIbKO T€HOB - HECKOJbKO MPU3HAKOB. JurubpuaHoe
ckpemuBanue. HeszaBucumoe pacxoxaeHue xpomocoM. lIpakTuyeckoe 3amaHue
«Pemerka Ilennera». CuenieHHOE HACIEIOBaHUE.

B3aumopeiictBue reHOB. AJEnbHOE M HealuienbHoe. [IpakTtuueckoe 3aHsTHE
«BzanmojericTBYSI TeHOB (MOJICIMPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY)»

Omnpenenenue nona. [TonoBsie xpomocombl. Camilsl U camku. Biusiaue paktopos
OKpy>Karolien cpenpl. XpoMOCOMHOE omnpenesieHre mnosia. [looBble  XpOMOCOMBI.
[Ipaktnueckoe 3amanue «HacnemoBanue, creruieHHoe ¢ mojiomy». [IpoGriema
JOTIOJIHUTEIBHON X-XpPOMOCOMBI Y KEHIIUH. TpEeXIIBETHBIC KOIIKHU.

3. Monexynsapnoie ocnosul cenexyuu (28 uacos)

['enbl B nomymnsAnusx: Benukoe paBHoBecue. [lomymsamusa. YacToTel BcTpeyaeMocTu
Npu3HaKa u ajiens. YpaBHeHue Xapau-Baitnoepra. [Ipaktuueckoe 3ananue «4acToThbl
amieneil, reHoTHUNoB U (GeHoTunoBy. MccnegoBaTenbCKU MOpPOEKT  «AHaNIHU3
TeHETHYECKOM CTPYKTYpPHI MOIMYJISIIINU (Ha OCHOBE 3aKoHa Xapau-Baiinbepra)y.

[Tonynsauuu MEHSIOTCS: YUCIEHHOCTh, MUTPAIUs U BBIOOp cympyra. DakTopsl,
KOTOpbIE BBIBOJSAT TOMYJISIIIMIO W3 paBHOBecus Xapau-BainOepra. YucieHHOCTb
nonynsiuuu. PoneBas wurpa «3Oddext ocHoBatens». PoneBas wurpa «Oddexr
OyThUIOYHOTO TOpibimiKa». Jpeld renoB. Myrauun. HeciydaitHoe ckpemuBaHUeE.
N3ossiusi.

[lonynsauuu  MEHSAIOTCS:  €CTECTBEHHBIM  oTOOp. MexaHu3m  JIelcTBHS
€CTeCTBEHHOTO oTOO0pa. JIBmxkymuii oToop. Ponesas urpa «EctecTBeHHbIi 0TOODY.

MoaudukanronHas U3MEHYUBOCTb. Craructuyeckue 0COOEHHOCTH
Moau(pUKAIIMOHHON U3MeHUUBOCTH. McciaenoBarenbckue padbotsl «MoaudukanuoHHas
M3MEHUYMBOCTh PACTEHHUM B MPEIEIIaX BAIEr0 MECTA )KUTEITbCTBAY.

HacnenoBanne KOIMYECTBEHHBIX NPU3HAKOB. KOJIMYECTBEHHBIE MPU3HAKHU.
CpenoBast usMeHUHUBOCTh npu3Haka. Koadduiment Haciaeayemoctu npusHaka. OTBET Ha
otoop. [lomck reHOB KOJMYECTBEHHBIX NpH3HAKOB. OJHOHYKJICOTHIHBIE BapHaHTHI
renoB. JIHK-uun. [TotTHOreHOMHBINM aHAIU3 aCCOLMALIUN.

«Owmb»y Hanm renomoMm. Iloctrenomuas spa. OOpaTHasi reHeTuka. «OMHKCHBIC
uccienosanus. [Iporeom, Merabosiom. [IpakTudeckoe 3aganue « ArpOHOMBI.

JlomecTukaius W IEHTPhl Te€HEeTHYecKoro pasHooOpasus. [loucku pacteHuit c
«XOpPOIIMMUY TPU3HAKAMU i1 dYenoBeka. L[eHTphl reHeTHdeckoro paszHooOpaszus.
Huxomnait MiBanosuu BaBwmiioB. Cenekuusi. KoMOuHaMoHHass ¥ THOpUIHAS CEICKIIUS.
I'erepo3uc. Ilpaktuueckoe 3amaHue «l OMOJOTMYECKHE PsAAbl HACIEICTBEHHOU
W3MEHYHUBOCTH.

CoxpaHHUTh ¥ U3YYHUTH T€HBI, YTOOBI MEHATH Oyaymiee. Kak mpaBMIbHO XpaHUTh
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redpl. Kommekuuu reHeTHYecKux  pecypcoB  pacteHuil. Ilpaktukym  u/minm
MCCIIEIOBATENbCKUI MPOEKT «MeToabsl KyJIbTUBHPOBAHUS in Vitro JJIS COXpaHEHUs
F€HETUYECKUX PECYPCOB PACTCHUH U JIJII YCKOPEHHON CEJICKIIUN.

['eneTnueckue NEHTpHl B Halled cTpaHe. ['Ae 3aHUMAIOTCA TEHETUKOM W
T€HOMMKOM JIJI1 HYK]l CEJIbCKOTO X035CTBA.
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IIJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUHOM JEATEJBHOCTH

3aHATUS B paMKax NpOrpaMMmbl HampaBieHbl Ha OOEcCHeueHHe JOCTHUKEHUS
IIKOJbHUKAMH  CHEAYIOIIMX  JUYHOCTHBIX, METANPEAMETHBIX H  IPEAMETHBIX
0o0pa3oBaTeIbHBIX PE3YJILTATOB.

JINYHOCTHBIE pPe3y/IbTaThl:

B cghepe epadsxcoanckoco 6ocnumanus: TOTOBHOCTH K KOHCTPYKTUBHOMU
COBMECTHOM JI€SITEIbHOCTH TP BHITIOJTHEHUU UCCIIEIOBAHUI U TPOCKTOB, CTPEMIICHUE K
B3aMMOIIOHUMAHUIO U B3aMOMOMOIIIY.

B cghepe nampuomuueckoco socnumanusi. OTHOIIEHUE K OMOJIOTUHU KaK K BaKHOU
COCTaBIIAIOLIEN KYJbTYpbl, TOPJIOCTh 3a BKJIAJl POCCUHUCKHUX M COBETCKHX YYEHBIX B
Pa3BUTHE MUPOBOM OMOJOTUYECKON HAYKH.

B cgepe Oyxoeno-upaecmeennoco 6ocnumanus: TOTOBHOCTb OLIEHUBATH
MOBEJICHUE M TMOCTYNKH C TO3UIIMU HPABCTBEHHBIX HOPM M HOPM 3KOJOTHYECKOMN
KYJbTYpPbl; TOHUMAHUE 3HAYMMOCTH HPABCTBEHHOT'O aCTEKTa JACSITEILHOCTH YEIOBEKa B
MEJUIMHE U OUOJIOTHH.

B cgepe scmemuueckoco ocnumawnus: TOHUMaHHE POJUM OHOJOTUH B
GbopMUPOBAHUU ICTETUUECKON KYIbTYpPbl TUYHOCTH.

B cgepe uzuueckoco eocnumanus, popmuposanus Kyremypsvl 300p0o8bs U
IMOYUOHANLHO20 0O1A20NOAY4Us: OTBETCTBEHHOE OTHOLIEHHWE K CBOEMY 3/I0POBBIO U
yCTaHOBKA Ha 370pOBbIN 00pa3 )KU3HU (370pOBOE MUTAHUE, COOTIOACHNE TUTHEHUYECKUX
MIPaBUI U HOPM, COATaHCUPOBAHHBIN PEXXUM 3aHSITUI U OTABIXA, peryJisapHas puznueckas
aKTUBHOCTbD); OCO3HAHME TTOCJICICTBUI U HETIPUSATHE BPEIHBIX TPUBBIUEK (YIIOTpEOICHNE
QJIKOTOJIs, HApKOTHUKOB, KypeHHE) U HHBIX (GopM Bpeaa Uil (PU3UYECKOTO U
TICUXUYECKOTO 3/I0POBbs; COONIOZCHUE MpaBUil 0€30MAaCHOCTH, B TOM YHCIIC€ HABBIKU
0e30macHOro MOBEJAEHUsI B MPUPOIHOM cpelie; CPOPMUPOBAHHOCTh HaBbIKa PeIIEKCUH,
yIpaBieHUe COOCTBEHHBIM IMOIIMOHATBHBIM COCTOSTHUEM.

B cghepe mpyoosoco socnumanus: akTUBHOE y4acTUE€ B PEIICHUH MPAKTUYECKHUX
3a7ad (B paMKax CEMbH, IIKOJIbI, TOpojia, Kpas) OMOJIOrMYECKOW M IKOJIOTUYECKOU
HAIPaBJICHHOCTH, WHTEPEC K MPAKTHUYECKOMY H3Y4YCHHIO TpodeccHii, CBSI3aHHBIX C
ouosoruen.

B cgpepe sKonocuueckoco 6ocnumawnus:  OpUEHTAlMs HAa MPUMEHEHUE
OMOJIOrMYECKUX 3HAHUM MIPH PEIICHUH 33/1a4 B 00J1aCTH OKPYKAIOIIEH Cpeibl; OCO3HAHUE
HKOJIOTUYECKUX MTPOOJIEM U IMyTel UX PEIICHUS; TOTOBHOCTh K YYAaCTUIO B TPAKTUYECKON
NEATEIIbBHOCTH SKOJIOTHYECKON HAMPaBICHHOCTH.

B cgepe nonumanus yemnocmu HayuHo20 NO3HAHUA: OPUCHTALMS HA
COBPEMEHHYIO CHCTEMY HAy4YHBIX NPEJICTaBICHUA 00 OCHOBHBIX OHOJOTHUYECKHX
3aKOHOMEPHOCTSX, B3aUMOCBS3SIX YEJIOBEKA C MNPUPOJHOW W COLUMAIBHOM CpPEHou;
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MOHUMAaHUE POJU OMOJOTUYECKON HAyKU B (DOPMUPOBAHWH HAYYHOTO MHUPOBO33PECHHS;
pa3BUTHE HAYYHOU JIF0OO3HATEIHHOCTH, MHTEpECca K OMOJOTUYECKONW HayKe, HABBHIKOB
HCCIIeIOBATEILCKOM IESITEIbHOCTH.

B cghepe adanmayuu k usmensiowumcs yciosusim COYUuaibHOU U NPUPOOHOU
cpedvl: aneKkBaTHas OICHKA WM3MCHSIONIMXCS YCIOBUH; TMPUHATHE PCIICHUS
(MHIMBUAyaIbHOE, B TPYIIE) B HM3MEHSIONMIMXCA YCIOBUSX HAa OCHOBAHMH aHAIHN3a
Ouonornueckoi MHQPOpMAINK; TUIAHUPOBAHWE  JICHCTBUU B HOBOM  CHUTyalluu
Ha OCHOBAHHMH 3HAHHM OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHblIe pe3yJabTaThI:

B cghepe osnaoenus ynusepcanvrvimu yueOHbIMU NOZHABAMENbHBIMU OCUCNBUAMU.
ba3oBbl€ JIOTUYECKUE ACUCTBUSL:
® BBIABIATHP W XapaKTepU30BaTh CYIIECTBEHHBbIC TPHU3HAKH OHOJOTHUYECKUX
00BEKTOB (SIBIICHUN );
® YCTAaHABJIMBATh CYIIECTBEHHBIH TIPU3HAK KiIacCUUKAIIUK OHOJOTHUECKUX
00BEKTOB (SIBJIICHHH, MPOIIECCOB), OCHOBaHMS sl OOOOIICHUS W CpaBHEHUS,
KPUTEPUH TIPOBOJUMOTO aHAJIN3A;

® C yuéTOM NIPEMJIOKEHHOW OMOJOTUYECKON 3a7auM BBISBIISTH 3aKOHOMEPHOCTU U
MPOTUBOPEYMSI B paccMaTpuUBaeMbIX (akTax ¢ HaOMIOJCHUSIX;, TNpeasiarath
KPUTEPUH JIJIS1 BBIABJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

® BBIBIATH JeUUUTHI HHPOPMAIIUU, HAHHBIX, HEOOXOAMMBIX Jisi PEIICHUs
MOCTaBJICHHOM 3aJ1a4H;

® BBISBIATh MPUUUHHO-CIEACTBEHHBIE CBS3U TP M3YUYCHUH OHOJIOTHYECKUX
SABJIEHUNA W TPOLIECCOB; JAENAaTh BBIBOABI C HCIOJIb30BAHUEM JI€AYKTUBHBIX H
MHJYKTUBHBIX YMO3AKJIIOUCHHUH, YMO3AKIIOUCHUI MO aHAJIOTHH, (POPMYIUPOBAThH
TUIIOTE3bl O B3aUMOCBSI34X;

® CaMOCTOSITENIbHO BBIOMpaTh CIOCOO perieHHs yueOHON OMOJIOTHYECKOW 3ajauu
(cpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHUSI, BHIOMPATh HauOoJIee TOAXO0 SN
C YUETOM CAMOCTOSITENIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble nccaenoBaTeIbCKUE ICHCTBHUS:

® 1CMOJIb30BaTh BOIIPOCHI KAK UCCIEA0BATEILCKUI HMHCTPYMEHT NTO3HAHNS,

e (QopMmynupoBaTh BOMNPOCH, (UKCUPYIOIIUE pa3pblB MEXKAY pEATbHBIM U
KEeJaTeIbHBIM  COCTOSHHEM  CHUTyallud, OOBEKTa, ¢  CaMOCTOSATEJIBHO
YCTaHABJIMBATh HCKOMOE U JaHHOE;

e (dopmupoBath  THMOTE3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKIICHUH,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHCHHE;

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

® TIPUYUHHO-CJICICTBEHHBIX CBS3CH M 3aBHUCHMOCTEH OHOJIOTMYECKHUX OOBEKTOB
MEXTy Co00i;
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OLICHMBATh HAa NMPUMEHUMOCTbh M JIOCTOBEPHOCTHh HMH(OpMAIMIO, MOJTYYECHHYIO B
X0/1e HAOTIOICHUS ¥ SKCTIEPUMEHTA;

CaMOCTOSATENIbHO (OPMYIHPOBAaTh OOOOIIEHUS W BHIBOABI IO pe3yjbTaTam
MPOBEEHHOTO0 HAOJIOCHUS, HKCIEPUMEHTA, BIAJETh MHCTPYMEHTAMH OLICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJIOB U 00OOIIECHUH;

MIPOTHO3UPOBATH BO3MOXKHOE JaJIbHENIIIee Pa3BUTHUE OMOJIOTMYECKUX ITPOIIECCOB U
UX TIOCIEJCTBUS B aHAJIOTHYHBIX WM CXOJHBIX CUTYyaIUsX, a TAKXKE BBIJBUTATh
MPEANOI0XKEHUs 00 UX PA3BUTUU B HOBBIX YCIOBUSIX U KOHTEKCTAaX.

Pabora ¢ nuadopmarmeii:

MIPUMEHSThH PA3IUYHBIE METO/Ibl, UHCTPYMEHTHI U 3alIPOCHl MPU MOUCKE U 0TOOpE
Owonornyeckod WH(POpPMAIUM WA JAaHHBIX U3 KCTOYHUKOB C y4ETOM
peAJIOKEHHON y4eOHOM OMOJIOTUUECKOM 3a/1auu;

BBIOWpATh,  AHAJIM3UPOBATh, CUCTEMATU3UPOBATh M  HUHTEPIPETHPOBATH
OuoJsiornyeckyro HHGOPMAIIUIO Pa3IMYHBIX BUAOB U (hOPM NPEACTABICHUS,
HAXOJUTh CXOJIHbIE apTYMEHTHI (TIOITBEPIKAAIOIIIE WM ONPOBEPTAIOIINE OJIHY U
Ty K€ UJIEI0, BEPCHUIO) B PA3TUYHBIX MHHOPMAIIMOHHBIX UCTOYHUKAX;
CaMOCTOSATENIbHO BBIOMPATh ONTUMAIIbHYIO (POpMY MpeICTaBIECHUS UH(OPMAIUH U
WJUTFOCTPUPOBATH PEIIAEMbIE 3a/1a41 HECTIO)KHBIMU CXEMAMU, TMarpaMMaMu, UHON
rpaduKoi U UX KOMOMHAIUAMU;

OLICHUBATh HAJEKHOCTh OMOJIOTMYECKOW HMHGOpMAIMK TI0  KPUTEPHSM,
MPEAIOKEHHBIM YUUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;
3allOMHHATh U CHCTEMAaTU3UPOBAaTh OMOJIOrMYECKYIO HH(pOpMAIIHIO.

B cgepe osnadenus ynusepcanvhbiMu yueOHbIMU KOMMYHUKAMUBHBIMU OellCeUIMU
OOuienue:

BOCIIPUHUMATh M (POPMYIUPOBATh CYXKJICHHS, BBIPAKAaTh SMOIMHM B IPOIECCE
BBITIOJTHEHHUS TIPAKTUYECKHUX U JTa0OPaTOPHBIX PadoT;

BBIpakaTh CeOs1 (CBOIO TOUKY 3PEHHS) B YCTHBIX U MIUCHhbMEHHBIX TEKCTaX;
pacrio3HaBaTh HeBepOaJdbHbIE CpeACTBAa OOIIEHHS, IOHMMaTh 3HA4YCHUE
COITMAJILHBIX 3HAKOB, 3HaTh M PAcHoO3HaBaTh IMPEANOCHUIKH KOH(MIMKTHBIX
CUTYyaIlMi M CMsITYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MMOHUMAaTh HAMEPEHHsI JPYTUX, TPOSBIATh YBAXKUTEIHBHOEC OTHOIIEHUE K
cobeceTHUKY U B KOPPEeKTHOH hopme (hopMynHpoBaTh CBOM BO3PAKCHUS;

B XOJI¢ JMajiora U/Win TUCKYCCUH 3a71aBaTh BOIIPOCHI IO CYIIECTBY 00CYKI1aeMOn
OMOJIOTMYECKOM TEMbl M BBICKA3bIBaTh MJEH, HAICJICHHBIC Ha pPEIICHUE
OMOJIOTHYECKOM 3a1auM U MOJIIepKaHue O1aroKenaTeIbHOCTH OOIICHUS;
COTIOCTaBIIATh CBOW CYXACHHUS C CYKICHHSIMH JIPYTUX YYaCTHHKOB JIHAJIOTa,
OoOHapy>KUBaTh PA3JIMUUS U CXOJICTBO TO3UITUH;

nyOJUYHO TIPENCTaBIATh PE3yJbTaThl BBIITOJHEHHOTO OMOJOTHYECKOTO OITbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);
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® CaMOCTOSITENBHO BRIOUPATh (DOPMAT BBHICTYILJICHHUS C YUETOM 3a/1a4 IIPE3CHTAIUN U
OCOOEHHOCTEW ayauTOpPUM W B COOTBETCTBHHM C HHM COCTaBJIATh YCTHBIE U
MACBMEHHBIE TEKCTHI C UCTIOJIb30BAHUEM WILIIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHas JIEATEIBHOCTD (COTPYIHHYECTBO):

® [IOHMMaTh W HCIIOJb30BAaTh NPEUMYILIECTBA KOMAHAHOW W WHIWBUILYAIbHOU
paboThl TIpH pEIIEHUH KOHKPETHON OMOJOTHYECKOW MpOoOIeMbl, 000CHOBHIBATH
HEOOXOJUMOCTh MPUMEHEHHUSI TPYIIIOBBIX (HOPM B3aUMOJICUCTBUSA MPHU PEIICHUN
MIOCTaBJICHHON y4eOHOM 3a1auu;

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

e yMeTh 0000maTh MHEHHS HECKOJBKUX JIIOJCH, TMPOSIBISITH TOTOBHOCTH
PYKOBOJUTD, BBIIOJIHATH MOPYUYECHUS, TOAUYUHSITHCS,

® [UJJAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pPaOOTHI, OMPENENSATh CBOIO POJib (C
y4€TOM TPEANOYTEHUI M BO3MOXXHOCTEW BCEX YYAaCTHUKOB B3aMMOJICHCTBUS),
pacrpenensaTh 3aJadyd MEXIy WIEHAaMH KOMAaH[Ibl, Yy4acTBOBAaThb B T'PYMNIOBBIX
dbopmax padoThl (00CYX1€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,
CaMOCTOATENbHO  CHOPMYJIMPOBAHHBIM  yYaCTHUKAaMU  B3aUMOJICUCTBUS;
CpaBHUBATh PE3YJbTAThI C UCXOAHOM 3a/1a4€i M BKJIAJ KaXJ0TO YIE€HAa KOMaH bl B
JTOCTUKEHUE PE3yJIbTaTOB, Pa3ieiisiTh cPepy OTBETCTBEHHOCTH U MPOSIBISATH
TOTOBHOCTH K MPEIOCTABICHUIO OTUETA MEPEe]l TPYIIO;

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

B cgepe oeraoenus yHusepcanvHvimMu YueOHbIMU PeSYNAMUBHLIMU  OCUCHBUIMU.
Camoopranu3anms:
® BBISABIATH MPOOJIEMBI JJIsi PEIICHUS B >KU3HEHHBIX W YYEOHBIX CHUTYaIlUsX,
HCTIOJIB3Ys OMOJIOTUYECKHE 3HAHUS,

® OpPHEHTHPOBATHCS B PA3NTMYHBIX MMOAXO0AaX MPUHSITHS PEelIeHUN (MHANBUAYAIbHOE,
NPUHATHE PEIICHUS B TPYIITE, MPUHATHE PEIICHUI TPYTIION );

® CaMOCTOSITENIbHO COCTAaBJISITh AQNTOPUTM pEIICHUs 3anadul (MU ero 4YacTh),
BbIOMpaTh CHOCOO pelieHus Y4eOHOM OWOoJIOTHYECKOM 3amaun ¢ y4éToMm
UMEIOLIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
IIpeyiaracMble BapUaHThI PEIICHUN;

® COCTaBIATh IUTaH JACWCTBHMIA (TUTaH peanu3allid HaMEUYEeHHOTO alTrOpHTMa
pEIIeHNs1), KOPPEKTHPOBATh MPEAJIOKEHHBIM alrOpPUTM C YYETOM TOTYYCHHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 N3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

® JenaTh BHIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.
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CaMOKOHTPOJIb (pediiekcust):

BJIJIETh CIOCO0AMH CAMOKOHTPOJISI, CAMOMOTHBAIIUH U pe(IeKCh;

JaBaTh aJCKBaTHYIO OI[CHKY CUTYAIMH U NIPEJIaraTh IUIaH e€ N3MCHEHHUS;
YYUTBIBATh KOHTEKCT U MIPEIBUICTH TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPH
pemieHnn y4eOHOM OMOJIOTMYECKOW 3aJaud, aJalnTUpPOBaTh pEUICHHE K
MEHSIIOLIIIMCS 00CTOSATELCTBAM;

OOBSCHATH NMPUYUHBI TOCTIDKEHHS (HEIOCTIKEHHSI) PE3YJIbTaTOB JICATCIBHOCTH,
JaBaTh OILICHKY TNPHOOPETEHHOMY OIBITY, YMETh HAaXOJWTh MO3UTHUBHOE B
MPOU3O0IIEAIIEN CUTYAlUH,

BHOCHTh KOPPEKTHUBHI B JCSTEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MEHUBIINXCS CUTYAINH, yCTAHOBICHHBIX OMMOOK, BOSHUKIINX TPYIHOCTEH;
OILIEHUBATh COOTBETCTBUE PE3YIbTATA IIEITH U YCIOBHSIM.

9MOHHOH&HBHBIﬁ HHTCJIJICKT.

pasnuyarh, Ha3blBaThb M YOPABIATH COOCTBEHHBIMHM 3MOLMSAMH M 3MOLMSIMU
ApYTHUX,

BBISIBIISITH M AHAJIM3UPOBATH IPUYHUHBI SMOLIUH;

CTaBUTH CeOs1 Ha MECTO APYroro 4esiioBeKa, MOHMMAaTh MOTHUBBI M HaMEpEHUs
ApYyroro;

PEryaupoBaTh CIIOCOO BBIPAKEHUS SMOLIMA.

[Ipunsitue ceds u Ipyrux;

OCO3HaHHO OTHOCUTBHCA K IPYrOMY Y€JIOBEKY, Er0 MHEHUIO;

pU3HaBaTh CBOE MPABO HA OLIMOKY U TAKOE e MPaBo JPyroro;

OTKPBITOCTh ce0€ U IPYTUM;

OCO3HAaBaTh HEBO3MOKHOCTb KOHTPOJIUPOBATH BCE BOKPYT;

OBJIQJIETh CUCTEMOM YHUBEPCAJIBHBIX YUEOHBIX PETYJISATUBHBIX JEHCTBUH, KOTOpas
oOecrieynBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSIS
NO3ULHUSA JIMYHOCTH), U >KM3HEHHBIX HABBIKOB JUYHOCTU (yHpaBiieHHs COOOMH,
CaMOJUCIUIUINHBI, yCTOMYUBOTO MTOBEACHMUS).

IIpeaMeTHBIE pe3ybTAThl OCBOCHHUS MPOTPAMMBI
B no3naBaTenpHOM (MHTEUIEKTYyaJIBHOM) cdepe:

— TIpUOOPETEHUE OTBITA MCIIOJIL30BAHMSI METOJIOB OMOJIOTHYECKON HAYKH C IIEIBIO
U3Y4YCHUS] OMOJIOTHYECKUX OOBEKTOB, SIBICHUN M MPOIIECCOB: HAOIIO/ICHNUE, ONKCAHUE,
IIPOBE/ICHUE HECIIOKHBIX OMOJIOTHUYECKHX OIBITOB M DKCIIEPUMEHTOB, B TOM YHCJIE C

MCIOJIb30BAaHUEM aHAJIOTOBBIX M HU(PPOBBIX OMOJIOTHYECKUX PUOOPOB U HHCTPYMEHTOB;

dbopMUpOBaHUE YMEHUSI UHTETPUPOBATh OMOJIOTHYECKHUE 3HAHUS CO 3HAHUSIMU U3

JIpYruX y4eOHbIX MpeAMETOB ((pU3uKHU, XUMUH, reorpaduu, UCTOPUHU, OOIIIECTBO3HAHUS
UT. 1.);
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— (opmupoBaHue yMeHUl pemiath yueOHbIe 3a1a4d OMOJIOTUYECKOTO COIepKAHUS,
BBISIBIIAITH ~ NIPUYMHHO-CJICICTBEHHBIC  CBSI3M,  IMPOBOJUTH  KA4YECTBEHHBIE U
KOJIMYECTBEHHBIEC PACUETHI, JI€JIaTh BHIBOABI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

— (opmupoBaHue yMEHHS IUJIAHUPOBATH YUEOHOE WCCIICIOBAHUE WU MPOCKTHYIO
paboTy C y4eToM MOCTaBICHHOU 1eJIh: POPMYIUPOBATH MPOOIEMY, TUIIOTE3Y U CTABUTH
3a/lauyd MCCJICIOBAaHWSA, BHIOWPATHh aJCKBATHO TOCTABICHHOW €M METOIbI, JCNaTh
BBIBOJIBI 11O PE3YyJIbTAaTaM MCCIICTOBAHMSI HITA TPOCKTHOM JIEATEITLHOCTH;

— (dopmupoBaHHe  HWHTEpeca K  YIIyOJICHHIO  OMOJIOTHUYECKMX  3HAHUH
(mpeanpoduibHas MOATOTOBKA U MPodeCcCHOHATbHAS OPUEHTALINS) U BEIOOPY OMOJIOTHH
Kak Ipo(UILHOTO MpeMeTa Ha CTYIIEHU CPEIHETO MOJTHOT0 00pa30BaHus JIJIs Oy yiien
npodeccuoHanbHON eATeNTbHOCTH, B 00JaCTH OWOJIOTHUH, MEIUIUHBI, SKOJIOTHH,
TICUXOJIOTHH, BETEPUHAPHH, CEITHCKOTO XO351CTBA;

— BIIQJEHWE HaBbIKaMH paboThl ¢ uWH(OpMaInMeld eCTECTBEHHO-HAYYHOTO
coJiepKaHusl, MIPEACTABICHHONW B pa3HON (opme (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeM, rpaduKoB, aWarpaM™m, MoOJEJeH, H300paKEHUI), KPUTHUYECKOIO aHajau3a
nH(OPMAITUHU U OIICHKH €€ TOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHUSMU JAPYTUX YUEOHBIX
MPEAMETOB; UHTEPEC K YriyOJIeHUI0 OMOJIOTMYECKUX 3HAHUU U BBIOOPY OMOJIOTHUH Kak
NpoQMIBHOTO TpEeIMETa Ha YpOBHE CpeIHero oOiiero oOpa3oBaHus g Oyayiien
poheCCUOHAIBHOW  JIESITEIbHOCTH B 00JlacTU  OWOJIOTMH, MEIULIMHBI, JKOJIOTHH,
BETCPUHAPHUH, CEIICKOTO XO3SMCTBA, THIINEBOW IMPOMBINIICHHOCTH, IICUXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKHUE MPEACTABICHUS O MATCPUATUCTHICCKON CYIITHOCTH
TCHOMOB JKHBBIX OPTAaHU3MOB U PETYJIAIHIO UX PAOOTHI;

— 3HaHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH Cpelbl, BIUSIOMIMX HA Pa3BUTHE U
CYIIIECTBOBAHHE JKUBBIX OPTraHU3MOB, afanTaIfil K (hakTopaM OKPYKaIoIIen Cpebl;

— 3HAHHME OCHOBHBIX IMOAXOJ0B OMOTEXHOJIOTHH, UCTIOIB30BAHMS €€ JOCTHKEHUM B
COBPEMECHHOM KU3HU YeJIOBEKa, OCOOCHHOCTH HMCIIOIb30BAHMS KUBBIX OPTaHU3MOB JIJIS
MIPOU3BOICTBEHHBIX HYXK/]I YEJIIOBEKA,;

— 3HAHHWE OCHOBHBIX IMOJXOI0B CEIICKIIUU U OMOTEXHOJIOTHH KYJbTYPHBIX PACTCHHA,
XapaKTepU30BaTh TCHETHYECKH  MOAW(PUIIMPOBAHHBIC  PACTEHUSA, ONEPHPOBATH
MOHATUSAMU, THOPUAM3ALMS, OTHaJeHHAs TUOpPUAW3alns, HCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpaHchopMaIys, MyTareHe3, TeHETHIECKOE PeaKTHPOBAHUE;

— TIOHUMaHWE  MOJICKYJIIPHBIX  MEXaHHW3MOB  peaju3allik  HACIEICTBEHHOMN
nH(OpPMAITUU U YMEHHE CBOOOTHO ONIEPHPOBATH OCHOBHBIMU MOHATUSAMHU MOJICKYJIIPHOM
OMOJIOTHY ¥ €€ COBPEMEHHBIX HAIIPABJICHU — T€HOMHUKH, METareHOMHKH, POTEOMUKH;

— 3HaHWE OCHOBHBIX 3a00JICBaHUI YEIOBEKA, MEXaHU3MOB UX Pa3BUTHSA, CIIOCOOAX
WX TMaTHOCTHKY U JICUCHUS;
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— (opmupoBaHHe yMEHHS WCITOB30BATh MOHATUHMHBIN anmapaT ¥ CUMBOJIMYECCKUH
SI3bIK TEHETHKH, TPAMOTHOE MPUMEHEHHWE HAyYHBIX TEPMUHOB, TOHSITHH, TEOPHA,
3aKOHOB IS OOBSICHCHHMS HAOIIOAACMBIX OHOJIOTHYECKHX OOBEKTOB, SBJICHHM H
MIPOIIECCOB, TTO3BOJISIONINX 3aJI0KUTh (DYHIAMEHT HAyYHOTO MUPOBO33PEHUS.

B niennocTHO-opueHTalnoHHOM cepe:
— 3HAHUE, YTO TMPUMEHEHHUE COBPEMEHHBIX TEXHOJIOTMI MOJIEKYJSPHON OHOJI0OTUU
MO3BOJISIET YCHENIHO pellaTh Takue 371000HEBHbIE MPOOJEeMbI, Kak oOXpaHa

OKPY)KaIOHleﬁ Cpcabl, COXpaHCHUEC 310POBbA UYCIOBCKA, KOHTPOJb U BOCCTAHOBJICHUC
OKOCHCTEM.
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TEMATHUYECKOE INTAHUPOBAHHUE

Monyiab «Kak ;KHBOTHBIE M PACTEHUS MPUCTIOCAOINBAIOTCSD (IBOJIOLMOHHASA
IK0JI0THs) 5-6 kiaaccsl (34 yaca)

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

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

pPEKOPAOB  pacTeHHl U
YKABOTHBIX HAILIETO KPas».

2. Bausinue

OKpY Karouen
cpeabl HA sKUBbIE
opranusmbi (12 )

DaKTOPBI OKPYKAIOIIEH CPEbBI
(abuoTuueckue, OMOTUYECKUE,
anTporiorersie). [Ipumepnr
abnoTuyeckunx (HakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIUSTHUE HA )KU3HEACATEIHbHOCTD
KUBBIX OPTaHU3MOB:
TeMIlepaTypa, CBET, BIAKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTHU
IPUCHIOCOOJICHUS JKUBBIX
OpraHu3MOB K aOMOTHYECKUM
dakTopam. IIpucnocobnenus k
OCHOBHBIM a0MOTHYECKUM
dbakTopam: Temiieparypa,
BJIQYKHOCThH U CBET.

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

[IpakTueckoe 3aHsTHE
«YTo pacTBOpsieTCs B
BOJIE» (IKCIIEPUMEHT
«Kunkuii 1om»).
[IpakTrueckoe 3aHsTHE
«Iuddysus BemecTs B
BOJI€ (pacTBOPHI)»,
«/lBH>KEHME paCTBOPOB 110
LBETKY».

[IpakTueckoe 3aHsATHE
«Jlen m1aBaeT B Boze
(aiicObepru, 3amMep3aHue
BOJIOEMOB)».
[IpakTueckoe 3aHsATHE
«Jlen nmpu 3amep3aHun

Tonbattn, 2025




pacIIMpseTcs
(pa3pylieHue KaMHs
(mouBoOOpazoBaHue),
3aMep3aHUEe KIETOK).
[IpakTyeckoe 3aHATHE
«Illy6a» (kyOuku npaa
3aBEPHYTH B Pa3HbIN
MaTepHall, B3BECUTB).
[IpakTuueckoe 3aHsTHE
«ITurmMeHTb» (MOKHO
pa3lieIuTh HAa BATMaHe
KpacuTelIu U3
dbaomacTepoBy.
[IpakTuueckoe 3aHsTHE
«Kax )kMBOTHBIE TIJIABAIOT
B BOJIe» (DKCIIEpUMEHT ¢
MIATIETKOM ).
UccnenoBarenbekue
paboTsl «BiusiHue cBeta
(Temna, BIaXKHOCTH,
COCTaBa MOYBbI) HA
pacTeHUsl B €CTECTBEHHBIX
WJIH UCKYCCTBEHHBIX
yCIIOBUSIX» (HA JJOCTYITHOM
MaTepuare).

3. B3zaumopeiictBust
KMBbIX OPraHU3MOB
(4 9)

buotnueckue paxropsr.
3aKOHOMEpPHOCTH Pa3BUTHS
MEXBUJIOBBIX
B3aMMOOTHOIIEHUH.
KosBomtonus (XMIHUK-KEPTBA;
napa3uT-X03siMH) DBOIIOLUS
CTpareruii JoObIBaHUS MHUILY.
CommanbHoCTh. Buasbi-
BceneHbl. [lepeuens pacTenuii-
BpPEIUTEIIEH.

HccnenoBarenbckas
pabota «HabOmronenus 3a
B3alMOOTHOIIICHUSIMHU
KUBOTHBIX TIPH
JTOOBIBAaHUU MTUIIHA
(KOpMYIITKH JIUTS TITHI, IS
TOPOJICKUX WJTH CEINBCKUX
KUBOTHBIX). BeO-
KaMephD».
HccnenoBarenbckas
pabota
«PacripoctpaneHue
BHJIOB-CHHAHTPOIIOB B
Hallled MECTHOCTH
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4. YeJsiOBEK B KU3HH
pacTeHui u
KUBOTHBIX? (6 1)

AHTpONOreHHbIe PaKTOPHI.
[IpaBna 1, 4TO 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.
Pa3noo6paszue KynbTypHBIX
pacTeHul U UX 3HAUYCHUE B
KU3HU yenoBeka. KpacHast kHura
Bameit Tepputopun. Oco6o
OXpaHsieMbI€ TEPPUTOPHH,
3anoBeHUKU Poccum u mupa.

[IpakTuueckas padora
«Pa3noobpazue
KYJIbTYPHBIX pacTECHU B
BaIlleM PErHOHEY.
UccnenoBarenbekas
paborta «BnusHue
AHTPOTNOTEHHBIX (PAaKTOPOB
Ha pa3BUTHE PACTECHUU B
rOpoie/HaceIeHHOM
ITYHKTE.
DKCKypCHs/TIPaKTHYECKast
pabota «OOIIT B Baiem
pPETHOHE — YHUKAIILHBIC
OOBEKTHI TPUPOIBI».

5. DKoJiornuyecKue
Hummu (6 9)

buocdepa — ogna us3
BaKHEUIITX 000JI04EK 3eMJIH.
UYTo Takoe «3KOJIOTHIECKHE
HUIIW) | KaK OHU
dopmupytorca? opmupoBanue
3HaHUU 110 OMOpPa3HOOOPA3UI0
KU3HEHHBIX (OPM,
MTOBEICHUECKUX
MIPUCTIOCOOICHHUIA,
Moau(UKAITMOHHAS
MU3MEHYUBOCTH (Ha 6a30BOM
ypoBHe). PacTurenbHbie
COOOIIIECTBA M UX THIIBI.
PazButne u cMeHbI
PACTUTEIIBHBIX COOOIIIECTB.

Hccnenosarenbckue
paboThI «DKOJOTHUUECKHUE
HUIIN BOKPYT T€OS —
onucaHue pakTopoB
OKPYXaroUIEH CpeabD».
Uccnenosarenbckue
paboThl
«DEHOJIOTUYECKUE
HaOJII0ICHUS».

MoayJb «OCHOBBI pac

TEeHHEBOJACTBa» /-8 Kiacchl (68 yacoB)

PaCTCHUEBOACTBO

24)

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

TeMbl OcHOBHOE coepxanmne JlesiTeILHOCTH
IIKOJbHUKOB
Tema 1. BBenenne B | UTo-Takoe paCTEHUEBOACTBO: [TpakTuueckas padbora

«bouka JIubuxay.
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[IpssHUIIHUKOBA U JIp.).

Tema 2.
ArpoTexHHYeCKHH
akcnepuMenT (6 4)

IIpaBuna nocTaHOBKH
arpodKCIIEPUMEHTOB.
ITocTaHOBKA IKCIIEPUMEHTOB C
pacteHusiMH. BIOOp TeMBl,
COCTABJICHHUE TUITOTE3bI, LIEIU U
3a/1a4 3KCIEPUMEHTA 110
BBIPAIMBAHUIO PACTEHUH B
KOHTPOJIMPYEMOU Cpee.
KoHTpoau, noBTOpHOCTH,
IIPOBEICHHUE IKCIIEPUMEHTA.
[ImaHnpoBaHuE SKCIEPUMEHTA.
OneHka pe3ysbTaToB
JKCIIEPUMEHTA.

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

Hccnenoarenbekas
pabota «DaxkTOopHl,
BJIMSIONINE Ha
IpopacTaHue ceMsiH (pocT
IPOPOCTKOB)».
[IpakTuueckas padora
«CO0p yCTaHOBKH 151
BbIpal[IBaHUs PACTEHUN B
KOHTPOJIUPYEMBIX
YCIIOBHSIX).

Tema 3. Poab
XHMHYECKHX
3JICMEHTOB B

NUTAHUM PACTEHUI
(20 9)

Bopa. PactBop. BerTsikka.
AHHWOHBI, KATUOHBI,
AIEKTPONPOBOAHOCTH U pH
pactBopa. Poinp XuMruueckux
AJIEMEHTOB B MUTAHUU PACTCHUI.
[TomyyeHne nuTaTeIbHBIX
BEILIECTB PACTCHUSMM.

VY noOpenusi: opraHnyecKkue,
MUHEpalIbHbIE,
MUKpoOuooruueckue. TUmsl
NUTaHMs pacTeHuil. Bo3aymHoe
¥ MUHEpPAJIbHOE (KOPHEBOE)
IIATaHUE pacTeHuM. TpaHcropT
MUTATEJIbHBIX BEIIECTB
pacTEHUIA: BOCXOASAIIUN U
HUCXOIIAINUN TOK. BaxkHelnime
Kanuiinele, hochopHbIe U
a30THBIE YIO0OPEHHUS, NX
cBouctBa. [IpocTeie U crtoxkHbIE
yI0OpeHHUSI.

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

Oco0EeHHOCTH TUTAHUS

[IpakTuueckas padora
«CxeMbl MUTaTENbHBIX
pactBOpoOB. Pacuer 103
yI0OpeHuit i
NUTATEIbHBIX PACTBOPOBY.
[IpakTuueckas padora
«IIpaBuna cmemmBanus
yI00peHni
[IpakTuueckas padbora
«IIutanne pacrenui:
TEXHOJIOT S
IPUTOTOBJIEHUS
NUTATENbHBIX PACTBOPOB
JUTSL pa3HBIX KYJBTYp».
[IpakTuueckas padbora
«MOHHUTOPUHT
MUHEPAIBHOTO MUTAHUS
pacTeHUN».
[IpakTuueckas padbora
«PacrturenbHas
JUArHOCTHKA.
HccnenoBarenbekas
pabota «OreHka
COCTOSIHMSI KOMHATHBIX
pacTeHUi, paCTCHUN Ha
LIKOJIBHON TEPPUTOPUH,
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pacTeHuit a30ToM. A30T U €r0o
3HAYEHUE B KU3HU PACTECHUM.
@opMmBI a30Ta U UX
MpEBpaIllCeHHE B TIOYBE.
Uctounuku docdopa ans
pacteHus. 3HaUCHHE
dochopcomepranux
COEIMHEHUH B KJIeTKE. PoIib
MaKpOAPTUYECKUX COCTMHEHUM
dbocdopa B SHEPreTHIECKOM
oOMeHe.

Bnusuue kanus Ha pusnyeckue
CBOMCTBA MPOTOILIA3MbI, HA
(dbepMeHTHI YTIIEBOJOPOAHOTO
oOMeHa, cuHTe3 OEJIKOB U Jp.
Ponp kanus B nogaep:;xaHuu
MOHHOT'0 0OajlaHCca B TKaHSIX, B
MpoILIeccax CaMOPETYIIALIIH.
Perynsaropnas u
CTPYKTYpooOpa3zoBateabHas
pOJb KanblKs. Y4YacTHe B
00pa3oBaHUU KJIETOYHOU
CTEHKH, OJJIEPHKAHUN
CTPYKTYpBI MEMOpaH U
pEryJisius UX MPOHUILIAEMOCTH.
3HaYeHuEe MarHus B
MEeTabOJIM3Me PACTEHUHN.
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
OKHCITUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHSIX
MUKpPO3IIEMEHTHI.
[Ipencraienus o poyu
MHUKPOIJIEMEHTOB B
MeTa00Iu3Me pacTeHUM.
Oco0eHHOCTH MOCTYIIICHUS
MHUKPOIJIEMEHTOB B paCTCHHUS.
CuHeprusM 1 aHTaroHU3M

yCTaHOBKA MPUYUH
NaTOJOTUYECKUX
COCTOSIHHM (ITpH
HAJTUYKN)».
UccnenoBarenbekas
pabota «O1eHKa BIUSHUS
Pa3IMYHBIX 3JIEMEHTOB Ha
COCTOSIHUE PACTECHHM
(cocraBiieHHE pa3TUYHBIX
TTOIKOPMOK )».
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AJIEMEHTOB MMUTAHUS PACTCHUM.
PacTutenbHas [uarHocTUKa U
METOIbI UICHTU(UKAIIIN
HEJ0CTAaTKa/N30bITKA DJIEMEHTOB
IIUTAHUA.

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

[TonsATHE O perymaTropax pocra
pacteHuii. CTUMYJISITOPHI pOCTa
— (bUTOrOpMOHBI (AyKCHUHBI,
ruO0epeISTUHBI, TUTOKWHUHBI).
NHruburopsl pocta pacTECHUN:
1. mpupoaHbie (a0cmu30Bast
KHUCIJIOTa U HEKOTOPBIE
(dbeHoIbHBIC BEIIECTBA
(MuKymapoBasi, KOpu4yHas,
CaJTUIIAIIOBAs KUCIIOTHI).

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

3amura pacTeHui OT
BpEAUTENICH: OCHOBBI
ouomerona.

[IpakTnueckas padora
«DUTOMOHUTOPHUHT U
OLIEHKA COCTOSIHUSA
pactenuii. CoBpeMeHHbIE
CIIOCOOBI MOHUTOPUHTAY.
Hccnenoarenbekas
pabota «BnusiHue
reTepoayKCcHHa Ha
npopacranue  (poct Ha
Pa3HbIX CTAAUSAX, B PA3HBIX
YCIIOBUSIX ) Pa3JINYHBIX
pacTeHUI.

[IpakTnueckas padora
«HCcekTapuu: npaBuiIa u
YCIIOBHS pa3BEACHUSA
IIOJIE3HBIX HACEKOMBIX).

Tema 5. Bognas,
necyaHasi u
MOYBEeHHAas
KYJbTYPbI, UX
NpUMEeHeHue B
BbIpalllMBAHUU
pacTeHuil.
dusunosorus
pacreHuii (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. 3HAUCHUE MEXaHU3Ma
pEryJsuuy UCIapEeHUs BIaru
pacTeHHEM.

POTOCUHTE3 — YHUKAIBHBIN
IPOLIECC pacTeHU. TeMHOBas U
cBeroBas (pa3el PoTocuHTE3A.
3HadyeHue porocuHTe3a s
KUBBIX OpraHu3MoB. DakTopbl
pocTa pacTeHUM: BO3YX U
aspanus. [lonzemHoe gpixanue
pPAaCTEHUM: COCTaB IOYBEHHOTO
BO3/yxa, ra3o000meH. ['a3000MeH

[IpakTuueckas padbora
«KopHeBoe naBneHuey.
[IpakTuueckas paborta
«IIpuroroBnenue
npenapara yCTbHI]
METOJIOM CJIETIKa.
UccnenoBarenbekue
pabots! «BnusiHue
YCIOBUM COEP)KAHUSA
pacTeHU Ha KOJIMYECTBO
YCTBHID.

[TpakTuueckas padbora
«DyHKIMOHAJIbHAS
JIAArHOCTUKA PACTEHUH I10
AKTUBHOCTH
XJIOPOILTACTOBY.
HccnenoBarenbckast
pabota «Onpenenenue
xyopodwina A u b,
OLICHKA
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npu 6ECTIOYBEHHOM
BBIPALBAHUY.

dboTocuHTETHUECKOI
AKTUBHOCTH PACTEHUH U
(akTOpOB, BIUSAIOIIUX HA
HEey.

[IpakTuueckas pabora
«Anpanus, CO; u Os,.
JIpIXaHue pacTeHun.
[IpakTuueckas padora
«/JIpIXaHNE paCTECHUN:
OLICHKa HHTEHCUBHOCTHU
JBIXaHUSI PACTEHUU U
TUIO/IOBY.
HccnenoBarenbckue
paboThl «BnusHue
croco0a BeIpalBaHUs
(cocTaBa nuTaTEIHLHON
CMECH, CXEMbI BHECEHUS)
Ha pOCT U Pa3BUTUSA
Pa3IMYHBIX PACTCHUID.

Tema 6.
KyabtypHble
pacTeHus.
CoBpemMeHHbIEe

ACHEKThI CeJIeKIUI
(20 9)

Kak yenmoBek cTan ucnoJib30BaTh
pactenus? CBs3b pa3BUTHUSA
LIUBHJIM3AIIMM YEI0BEKA U
OJIOMAIITHUBAHUS PACTCHUM.
JlomecTukanusi.
HacnenctBeHHOCTD 1
M3MEHYHUBOCTh — OCHOBHBIC
CBOMCTBA KUBBIX OPTAHU3MOB.
N3menunBocTh. Buasl
V3MEHYUBOCTb.

I'en —MartepuanbHbI HOCUTEID
HACJIEJICTBEHHOCTH U
n3MeHYnBOCTH. HykienHoBbIe
KHUCIOTHL. JIokamu3anus
FEHETUYECKOr0 MaTrepuaa B
KJeTKe. JleJeHne KIETOK.
Pennukanus JJTHK. OcHoBHas

J0TMa MOJIEKYJISIPHOM OMOJIOTHH.

Tpaunckpunuus. Tpancusuus.
Myrauumu.

D¢ dexT OyThUIOYHOTO
TOPJIBIIITKA U TCHETUYECKOE
pazHooOpasue. Uto Takoe
reHOaHk? 3aueM COXPaHSITh
TeHETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CIIOCOOBI

Juckyccns
«JloMecTukarus, Bce 1
pacTeHus ¥ )KUBOTHBIE,
KOTOPBIE KUBYT PSIAOM C
YEeJI0BEKOM UM
OJIOMAIIIHUBAIOTCA?
MOHO JIi CUNTATH
TapakaHa 0JIOMaIlTHEHHBIM
KUBOTHBIM?).
[TpakTuueckas padbora
«MoaudukanroHHas
U3MEHUYUBOCTD (JIUCTHS,
UTOJIKU C OJTHOTO
JIEPEBA)».

[IpakTuueckas padbora
«I'eH — MHCTpYKLUA 110
cOopKe KIIeTKH (Ha ducepe
WU KOHCTPYKTOPE)».
[TpakTuueckas padbora
«Myrartus Ha OyTepOpoie
(J1F060it 0OBEKT U3
penbIayIei paboThl, TIe
U3MEHEHUE UHCTPYKITUH
MIPUBEJIET K U3MEHECHUIO
BHEIIIHETO BUJA
00BEKTa)».
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COXpaHEHHsI TCHETHUECKUX
pecypcoB pactenuit (X Situ u in
situ).

3nauenue padot H.M. BaBumnosa.

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

Ectb nu xxu3Hp B npodupke?
buoTtexHomorus KyabTypHBIX
pacTeHuil.

Kak uenoBek moxer
MOJU(PUITUPOBATH paCTEHUS?
['eneTnueckoe pe1akTHPOBAHUE.
CoBpeMeHHbIE TOAXObI U
JOCTUKEHUS TEHETUYECKOTO
pENAKTUPOBAHUSI PACTCHHUIA.

[IpakTuueckas pabora 1o
rpynnam «OTKyna Ha
HAIIIUX CTOJIAaX
(PYKTHI/OBOLIN/3TAKI.
[IpakTrueckas padora
«Bprpammaem ropox. Kak
IIPOBECTHU CKPEIIMBAHUE Y
ropoxay.
Hccnenoarenbekas
pabota «BpIpamuBanue
pacTeHuid B IpOOUPKE»
(MOHO BOCITIOJIb30BATHCS
pe3yabTaTaMu
OPEbLIYIINX
HKCIIEPUMEHTOB TIO
COCTaBJICHUIO
MUTATEIFHBIX PACTBOPOB
JUTSL paCTEHUN ).
[IpakTuueckas padora
«I"eHOMHBIE HOKHUIIBI
(MoaenpoBaHue paboThI
cuctembl CRISP-Cas)».

Tema 7.
PacrurennHas

npoaykiusi (8 u)

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

Mukpo3eneHb: TOJIE3HOCTh U
TEXHOJIOTHSI.

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

[TpakTuueckas padbora
«IIpenenbHO nOMyCTUMBIE
koHuenTpauu (II1K) n
METOIbI KOHTPOJIS
0e30MacHOCTH
PaCTUTEIIbHBIX MPOTYKTOB
TIUTAHUS.
UccnenoBarenbekas
paboTta «O1neHka KauecTBa
BBIPAILLICHHOU
MUKpO3€eJIeHn» (JTu00
CBOSI, TMOO M3 Mara3uHa).
[TpakTuueckas pabora
«Metopl O1IEHKH
Ka4yeCTBa PaCTUTEIIbHON
MPOIYKIIUU: XPAaHCHHUE U
COXPaHHOCTh
MUTATEJIbHBIX BEIIECTBY
(Mo gocTynHoMy
000pYyI0BAaHUIO).
HccnenoBarenbckast

Tonbattn, 2025




pabota «OnpenencHue
ButamuHa C MeTo0M
00paTHOTO TUTPOBAHUS B
TUTOaX Ha Pa3HOM CPOKE
(cmoco0e) XpaHeHUsD.

Monayab «buorexHosiorus» 7-8 kiaaccel (68 yacoB)

Tembl

OcHoBHOe coaepkaHue

JlesiTeJILHOCTD
IIKOJbHUKOB

Tema 1.

buorexnoJjorus
(4 9)

[TorsiTHE GMOTEXHOJIOTHH. 3a4eM
YeJIOBEKY OMOTEXHOJIOTHH, B UeM
WX TIPEUMYIIIECTBO TIEpPe]T
XUMUYICCKUM CHHTE30M. OCHOBHBIC
O0M000BEKTHI OUOTEXHOJIOTUU:
MIPOMBIIIICHHBIC
MHUKPOOPTAaHU3MBI, KJICTKHA U TKaHU
pacTeHuH, )KUBOTHBIX U YEJIOBEKa,
OMOKaTaIN3aTOpPHI.

CoIpbe st OMOCHHTE3a U OIICHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OcCHOBHBIE HICTOYHUKH YTIEPO/Ia,
a3oTa, hochopa, MUKPOIIIEMEHTOB.
NccnenoBanue HOBBIX HCTOYHUKOB
CBIpbS (BKJIFOYAsi BOMPOCHI €T0
peaBapuTeNbHON 00paboTKH),
pa3paboTKa HOBBIX TUTATEITBHBIX
Cpell, B TOM YHCIIE BKITFOYAFOIIINX
OMOCTUMYJISITOPHI M IPyTHE
AIIEMEHTHI YIIPABJICHUS U
OTNITHMH3AIIAH TTPOIIECCOB
ouocunrteza. Metozpl
ONTUMH3AIIMU TUTATEIBLHBIX CPE]I.

[IpakTuyeckas pabota
«IIpumepsnl
MPUMEHEHUS
OMOJIOTHYECKUX
0O0BEKTOB B TBOCH
YKU3HI.

Tema 2.
Muxkpoomnosorus
(12 v)

[TomoxeHne mpoKapruoTOB B
CUCTEME OpraHUYECKOro MUpa.
Ctpoenue 6akTepraTbHON KIETKH.
Knaccudukanus 6akrepuil.
Mopdonorus 6akrepuii. [Ipoctbie
M CJIO’KHBIE METOIbI OKPAIITBAHHSI
Oakrepuil. ®Du3nonorust 0akTepui:
NUTaHKE, ABIXaHUE, POCT U
pPa3MHOXKEHUE. 3HAKOMCTBO C
JTOMEHOM Apxeun
(9KCTPEMO(DUITBHOCTD,
0COOEHHOCTH CTPOCHHUSI KIIETKH).

[IpakTuka.
JlaGopartopHas pabota
«DUKCUPOBaHHbIE
npenapartbl OakTepuil.
Onpenenenue GopMbl
PETIOKEHHBIX
KYJBTYp
MUKPOOPTaHU3MOB,
VCIIOJBb3YS IIPOCTON
METOJI OKPACKH».
JlaGoparopnas pabota
«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 €
OakTepraTbHBIMUA MHPEKIIASIMHU.
Boiina 6eckOHEYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIA.
MexaHu3MBbI ISHCTBUMN
aHTUOMOTUKOB. MeXKIIeTOUHAS
KOMMYHUKaIus 0akrepuid. HyBCTBO
KBOpyMa.

[Ipumenenue 6aktepuit
yenoBekoM. Kunetnueckoe
onrcaHue OMOCUHTE3a MPOJAYKTOB
MUKpOOpranusmMamu. bakrepuu,
KOTOpPBIE MOTYT pazJjiaratb
MJIaCTHK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE accoualiu
pacTeHHil C MUKPOOPTaHU3MaMHU

KJIETOYHOW CTEHKH
METO/IOM OKpAIlIMBaHUS
no ['pamy» (ripu
HAJIUYUH PEAKTUBOB).
JlabopaTopHas pabota
«IIpuroroBienue
PYKU3HEHHBIX
pernaparoB
MOJIOYHOKHUCITBIX
OakTepuii».
JlaGoparopnas pabota
«IloceB cMbIBa C pyK Ha
yamku [lerpm».
JlabopatopHas pabota
«Bplenenue 4ncTomn
KyJbTYPBI OaKTEpHil.
Meton pa3BeeHui.
MeToa UCTOIAIIETO
HITPUXAY.
JlabopatopHas pabota
«Mopdonornyeckas
XapaKTEePUCTUKA
BBIJICJICHHON YHCTON
KYJIbTYpHI:
XapaKTEePUCTHKA
KoJIOHUH, (hopMa
OakTepuil, TUI
KJIETOUHOUW CTECHKI.
JlabopatopHas pabota
«CpaBHeHuE pocTa
MUKPOOPTaHU3MOB Ha
yarike 0e3 1 C
n00aBIeHUS
AHTUOUOTHKOBY.
Uccnenosarenbckas
pabota «Ilonck
MHUKPOOPTaHHU3MOB
o0maarommx
AHTarOHUCTUYECKOMN
AKTUBHOCTBIO».
Uccnenoarenbckas
pabota «Brinenenue
MOJIOYHOKHUCITBIX
OaxkTepHid,
UCCIIEIOBAHNE UX
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AKTUBHOCTH.
HccnenoBarenbckas
pabota «BpigeneHue
OakTepuii MOJE3HBIX
JUTS PACTCHUI.

Tema 3.
JyKapuoTHYeCKHue
OPraHu3Mbl B
OMOTEeXHOJIOTHH
(m1ecHeBbIe rpUOBI,
JIP OZKIKH,
Bojopocn) (12 )

[1necHeBbIe TpUOBI IPOTYLIEHTHI
OMOJIOTUYECKHU aKTUBHBIX BEIIECTB
OO6mrast XxapaKTEPUCTHKA IPOKIKEH
caxapomuueToB. Mcropus
HCTIOJIb30BaHUs JPOKIKEN B
TPaJAUIIMOHHON OMOTEXHOJIOTHH.
TexHoornm BUHOAEUS U
XJ1€00IeUeHMS,
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
JIPOIKEN, 3HAUEHUE U3YUCHHUS
MHUTO3a U HIUTOKUHE3A JIJIs
ONTUMU3AIMHU TTPOLIECCOB
KYJIbTUBUPOBAHUS APOHOKEBBIX
ITaMMOB, TOHUMAaHMSI IPUYUH
NaTOr€HHOCTH JAPOAOKEN U TpUOOB,
MOKCKa MUIIICHEW (DYHTUITUIO0B U
pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX
penaparos.

Bopopocnu — nepcrieKTUBHbIN
00BEKT /1JIS MPOU3BOJICTBA OEJIKa 1
yTJIeBOJI0B. broTexHomornueckue
METOIbl OYMCTKH TBEP/IbIX,
KHUJKUX OTXOJIOB U Ta3000pa3HbIX
OTXO0JI0B MPOou3BoACTB. CTOUHBIE
BOJIbI. CXEMBbI OUUCTKHU.
buodunbTpsel, a3poTeHKH,
METAHTCHKU, OKCUTEHKH.
AKTHUBHBIN WUJT U BXOJISIIHNE B HETO
MUKpOOpTraHu3Mbl. Micnonb3oBanue
BOJIOPOCJIEN B OUUCTKE CTOYHBIX
BOJI.

JlaGoparopnas pabota
«IToacueT kieToK
IPOKIKEN B KaMepe
I'opsieBay.
JlabopaTtopHas pabota
«OO0HapyxeHHue
IPOJYKTOB CIIUPTOBOTO
OpOXKEHUS: ITUIIOBOTO
CIUpTa U YTICKUCIIOTO
raza.

JlabopatopHas pabota
«Habmonenue
Pa3MHOKCHHSI
TIPOMIKEBBIX KIIETOK.
[IpakTuueckas padbora
«Ilonmyuenue TBOpOra u
Keupa Ha OCHOBE
MOJIOYHOKHCIIBIX
OaxkTepuii».
[TpakTuueckas pabora
«OCHOBHBIE BUJIBI KBaca
U UX XapaKTePHUCTUKA»
«lpoxxu u
MOJIOYHOKHCIIBIE
OaxTepuu,
IPUMEHSEMBIE TS
IIPOM3BOICTBA KBACay.
[IpakTuueckas padbora
«CpaBHUTEIBHBIN
aHaJIN3 Pa3BUTHS
JIPOXKEN B a3pOOHBIX U
aHa’POOHBIX
YCIIOBHSIX).
[IpakTuueckas padbora
«MeTonl OLICHKH
CBOWCTB
XJIeOOTIeKapHBIX
TIPOAKIKEH.
OcoOenHoctu
IPUMEHCHUS
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IIPECCOBAHHBIX,
CYIIEHBIX U
WHCTaHTHBIX
TIPOFIKEI.
UccnenoBarenbekas
paborta «BnusHue
(U3UKO-XMMHYECKIX
(akTOpOB Ha KAUECTBO
OMOTEXHOJIOTHYECKOM
npoayKiuu (KBac,
kedup, CoIp, XJ1ed U
Tp.)».
HccnenoBarenbekas
paborta «Bnusinue
(UBUKO-XUMHUECKUX
(bakTOpOB HA POCT
Bonopociu (Chlorella
vulgaris)».

Tema 4. HacnencrseHHoCTh 1 [IpakTnueckas padora
Hacaeacreennas M3MEHUYNBOCTb — OCHOBHBIE «MoaundpukaunoHHas
uHpopmanus (8 4) | CBOIWCTBA KUBBIX OPTaHU3MOB. MU3MEHYUBOCTD (JIUCThA,
N3menunBoCTh. Byl UTOJIKH C OJTHOTO
U3MEHYUBOCTb. JIEpEBA)».
['en —maTepuabHBIN HOCUTEND [IpakTuyeckas pabota
HACJIEICTBEHHOCTH U «I"eH — uHCTpyKLHS TTO
n3MeH4YnBoCTH. HykenHoBele cOOpKe KJIETKH (Ha
KHUCIIOTHI. JIokann3anus oucepe uiu
T€HETUYECKOr0 MaTepHalia B KOHCTPYKTOPE)».
KJeTke. [lenenue KieTok. [IpakTuueckas padota
Pennukamus JIHK. OcHoBHas «MyTtanus Ha
JI0TMa MOJIEKYJISIPHON OHOJIOTHH. OytepOpoe (moboi
Tpanckpunmus. TpaHcnsauus. OOBEKT U3 MpeAbLAYIIeH
MyTtauuu. paboThl, e UBMEHEHNE
UHCTPYKIIUU TIPUBEAET
K U3MEHEHUIO
BHEIIIHETO BHUJIA
00BEKTa)».
Tema 5. [TomoxeHune BUPYCOB B CUCTEME [Ipocmotp
Bupycosorusi (6 4) | opranndyeckoro mupa. CTpyKTypa v | JOKYMEHTAJILHOTO
XUMUYECKUN COCTaB BUPYCOB. ¢unbMa o BUpycax.
Knaccudukanust Bupycos. [Ipaktuueckas paboTa.
Penponykuus BupycoB. Bupycel - | «MeTon pa3BeaeHumn.
BO30yAUTENN UH(DEKITMOHHBIX [IpakTnueckas pabora.
6osie3Hel. OHKOBUPYCHI. «TutrpoBanue
bakrepuodaru: ctpoenue, OaxTeprodaropy.
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CBOMCTBA, IPUMCHCHHE.
buonoruyeckue MeTo 11 60phOBI C
BHUpYCaMHU.

Tema 6. 'ennas

OCHOBBI T€HHOM HHXCHCPHUHU.

[IpakTuueckas padbora

HHKEHepusl U Bexkropa. Cnenuduyeckue «OHJOHYKJIEA3bI
OMOTEXHOJIOTHH dbepMeHThI OaKTepui. pectpukiuu (padota ¢
8 4) buotexHonoruu npoayKiuu HYKJICOTUITHBIMU
OCJIKOB B OaKTEPHATBHBIX MOCJIEIOBATEIHLHOCTSIMU
KyJbTypax. JlocTHKeHUs: TeHHOU Ha Oymare)».
UHKEHEPUH U OMOTEXHOJIOTUH. [TpakTrueckas pabora
CRISPR/Cas — cucrema «I"eHHBIC HOYKHHIIBI -
aJanTUBHOTO UMMYHHTETA CRISPR/Cas
Oakrepuit u apxeit. TMO. Metoasl | (MogenupoBaHue Ha
noxyuyenust ' MO. Oymare)».
Urpa-guckyccus:
«Bpmurpaii rpaHT Ha
coznanue ['MO».
Tema 7. JlomecTukaius OCHOBHBIX Juckyccust
Buorexnonoruu B JOMAITHUX )KUBOTHBIX; «JlomecTukanus, Bce JIu
’KMBOTHOBOJICTBE COBPEMEHHBIE KCIIEPUMEHTBI 1O pacTeHUs U KUBOTHBIE,
8 4) JIOMECTUKAIUU KUBOTHBIX KOTOPBIE JKUBYT PSAJIOM
(Jiucuiia, HOpKa | Jp. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOU IIKOJIBI OJIOMAIlIHUBAKOTCS ?
akazemuka bensieBa). MOXHO 11 CYUTATh
CoBpeMeHHbIE METO/IbI B TapakaHa
YKUBOTHOBO/ICTBE: TPAHCIJIAHTALIUS | OJOMAIIIHEHHBIM
SMOPHUOHOB, XUMEPHBIC )KUBOTHBIC, | JKUBOTHBIM?».
KJIOHUPOBAHHUE. [TpakTuueckas pabora
OcHoBHBIC 00JI€3HU KUBOTHBIX U «Mertoanka
POJIb MATOTEHHBIX KJIOHUPOBAHUS
MUKPOOPTaHU3MOB ¥ Mapa3uToOB B | (MOJEIUPOBaHUE HA
pa3BUTHH 3a00JIEBaHUH JOMAIIHUX | Oymare).
KUBOTHBIX M1 OCHOBHBIX MEpax [IpakTuyeckas pabota
O0pBOBI C HUMU; POJIb TTOJIE3HBIX «CocraBieHue panyoHa
MUKPOCUMOHOHTOB B OPTaHU3ME MUTAHUS 5KUBOTHOTO,
*KUBOTHBIX. [TonoxkurensHoe 1 pacyer pacxoJI0B Ha
no0o04YHOE (OTPHUIIATETHHOE) COJICPKAHUEY.
BO3/ICCTBUM aHTUOMOTHKOB Ha UccnenoBatenbckas
OpraHu3M B XOJI€ JICUCHUS pabota «Or1eHka
YKUBOTHBIX; LIEJIU U 3a/1a4U KauyeCcTBa MOJIOYHOM
BeTepUHapuu. buoTexHonorus POTYKIIAM.
KOPMOBBIX MPenapaTosB.
Tema 8. OCHOBHEIE METOIBI CEJIEKIINH. [IpakTuyeckas pabota
buorexHosoruu B I'ubpuauzanus. Dopmer oTOOpA. «BpIpammBaem ropox.
PacTEeHHEBOCTBE OcHOBHbIE HANPABJICHUS Kak npoBecTtu
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(10 )

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

OCHOBHBIE TOAXO/IbI CEJIEKIINN U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenui, [ mbpuauzanus,
oTJaJeHHas THOpHUIn3aLINS,
UCKYCCTBEHHBIN 0TOOp, reTepO3HucC,
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-T1a3Muabl.
I'enst T-JIHK. MonekyisipHo-
FeHETUYECKUE MEXAHU3MBbI
TpaHnchopmaruu. ['eneTnyeckoe
penaktupoBanue. COBpeMEHHbIE
MOAXObI U TOCTHXKCHUS
T€HETUYECKOTO PEaKTUPOBAHUS
pacTeHuil.

Ectb 11 xu3Hb B ipoOupke?
buoTtexHomorHs KyJabTypHBIX
pacTeHuil.

CKpELIMBaHUE Y
ropoxay.
[IpakTuueckas padbora
«I"eHOMHBIE HOKHUIIBI
(MozenMpoBaHue
paboOTHI CHCTEMBI
CRISP-Cas).
UccnenoBatenbekast
pabota «BripanBanue
pacTeHui B IpOOHPKE»
(MOHO
BOCTIOJIb30BaThCS
pe3yJsibTaTaMu
TPEIBLTYIINX
AKCIIEPUMEHTOB MO
COCTaBJICHUIO
MUTATEIbHBIX
PacTBOPOB LIS
pacTeHuii).

Mopyab «MouiekyJisipHble 0CHOBBI (pu3noJiorun u papmaxosorun» 9 kiiace

(68 yacos)
Tembl OcHoBHoOe coep:KaHue JlesAITeIbHOCTD
IKOJLHUKOB
Tema 1. BBenenue. buorennsie anementsl: | MccnemoBarenbckas
duzunojornueckas opranorensl: O, C, N, H. pabota
xumus (20 v) AkTuBHBIC POpMEBI KHCIOpOaa, nX | «KoanuecTBeHHAas
MOJIyYEHUE, HEUTpaIn3alus. OIICHKA COJIepKaHUs

Maxkpo371eMeHThI: MPOLEHT

MHKPOI3JICMCHTOB HUJIU
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COAEpKaHUS B OpraHu3Me,
BBITIOJTHsIEeMas QyHKIIHS,
COJIep>KaHUE B MIPOAYKTaX MUTAHUS.
Ca2+ - cBsa3pIBaroNe OCIKH,
JETIOHUPOBAHUE KaJIbIIUS,
pEryJiius ypOBHS KAJIbIUS B
OpraHu3Me: TOPMOHBI IToYeKk. Mg —
cTpoeHue xyopoduiia, ero
AKTHUBALUSA COJTHEYHOU DHEPTUEH.
MUKpPOITIEMEHTHI: B KAKHUX
MOJIEKYJIaX COJIepKATCH,
BBITIOTHsIEeMast QyHKIIHS,

COACPKAHUC B IIPOAYKTAX ITUTAHHA.

[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 ME/IU.
TOKCHUYHBIC JIEMEHTHI
[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 HAPYIIECHUSIMU
yriieBoIHOr0 oOMeHa. CaxapHbIi
nraoer.

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

BuTtaMuHbl )KUPOPACTBOPUMBIE,
BoJI0OpacTBOpuMEIE. [IpeBparienue

BUTaMHHOB B ITMIIEBBIX
IPOLYKTAX.
[IpakTrueckoe 3aHsATHE
«KauecTBeHHBIE
peaKuuu Ha
OpraHUYECKUe
MOJIEKYJIBD.
[IpakTueckoe 3ansaTHe
«JIeHaTypaLus OEIKOB»
[IpakTrueckoe 3aHATHE
«HM3ydeHne akTUBHOCTH
aMuUIIa3bD».
[IpakTHueckoe 3aHsATHE
«/Inanus (knerouka
Tpayoe)».
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BUTAMHHOB B aKTUBHBIE ()OPMBbI
KOo(epMeHTOB. ABUTAMUHO3BI.
OCHOBHBIE TUITBI META0OTMYECKUX
peakuui. buosneprernueckue
npoueccsl. ['mukonus. Luki
Kpebca. Llens nepenoca
ANEKTPOHOB. OKHCIIEHUE KUPHBIX
kucnot. Karabonusm
aMUHOKHUCTOT. [ TIokoHeorenes.
CuHTe3 YIiieBo10B, OCJKOB,
XKUpoB. MeTabouTHYECKHe
3a0oneBanus. [IpakTuyueckoe
3aHATHE: «pElICHUE 3aa4 Ha
SHEPreTUUECKU 0OMEH»

Krnetka. [Tonsite MeMOpaHsl.
OyHkMM MeMOpaH. Buapl
TpaHCIOpTa B KIIETKY.
MeMOpaHHbIE OpraHOUbI.
3a0oneBaHus CBSI3aHHBIE C
HapylieHueM paboThl MEMOPaHHBIX
oprasesi, 00Je3H! HAKOILICHHUS.
THUIBI KOHTAKTOB MEX Yy KIIETKaMHU.
3Ha4YECHHE MEKKIETOUHOU
KOMMYHUKALMH JUISL 310POBbSI
Opra’usma.

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

Tema 2.
MouiekyasipHast
ounostorus (20 u)

OCHOBHBIE BEXU PAa3BUTUS
MOJIEKYJISIPHOM OMOJIOTHH.
HyknenHoBBbIE KHUCOTHI.
OCHOBHbIE IPUHIIUIIBI CTPOCHUS.
MatpuuHblie CHHTE3bI. Permkanms
— OCHOBA KJIETOYHOI'O JEJICHUS.
[TpuHIMIBI pEIUTUKAIUH.
Myrtanuu. YUto BbI3bIBaET
u3MeHeHus B crpoennu JJHK.
[IpuHUMIBI penapanuu.
Tpanckpunus.

I'enernueckuui koa. Tpaucisauus.
Opranu3anusi reHoMa BUPYCOB
IIpoTuBOBHUpYCHBIE CPEACTBA,
MEXaHU3MbI UX JI€HCTBUSI.
Opranuzanusi reHoMa OakTepuit

[IpakTuueckas padbora
«Brraenenune JIHK u3
OanaHay.
[IpakTuueckas padbora
«Mogens JJHK-
OpHUTaAMI.
[TpakTuueckas padbora
«Onpenenenue
KadecTBa MpenapaToB
JIHK ¢ momorpro
CHEKTPOHOTOMETPHIDY
(Tpu HATTUYWH
000pyTOBaHMUS).
[TpakTuueckas padbora
«PennukaTuBHas
MaiuHa (urpa-
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AHTHOaKTEepUaIbHBIC TIPETIapaThI.
Opranu3zanusi reHoMa dyKapuoT
['eHOMHOE perlakTUpOBaHUE.

JEMOHCTPALIHS )».
[IpakTuyeckas pabota
« TP (Monensb
aMIMuKaIus Ha
Oymare)».
[IpakTuyeckas pabota
«Cumna mpoMoTopay.
[IpakTuueckas padora
«Pemenue 3agau Ha
TeHETUYECKUM KO,
[IpakTuyeckas pabota
«DoJITUHT OEIKOBY.
HccnenoBarenbckas
pabota
«Pacnpoctpanenue
AHTUOMOTHKOPE3UCTEHT
HBIX OaKTEpU».
[IpakTnueckas padora
«Pabora B
COBPEMEHHBIX
FeHEeTHYECKHUX 0a3zax
naHHbIX. [IpoBenenue
In silico ananuza

MOCJIEA0BATEILHOCTEN
TEHOBY.
Tema 3. [Tonstue o nexapcrBax. [Ipunuune! | MccnenoBarensckas
dapmakoJiorus MOAXO0Ja K TOMCKY HOBBIX pabota «IKcrepuMeHTa
(28 u) JIEKAPCTBEHHBIX CPEICTB. 110 OIPEIEICHUIO

CKpWHMHT U €70 METO/IBI.

ITytn BBenenus JIC.
dapMaKOKWHETHKA JICKAPCTBEHHBIX
BelecTB. BecacbiBanue
(abcopb1us) nexapcTB. OCHOBHBIE
MEXaHU3MbI BCAChIBAHUSI.
TpaHcnopT JI€KapCTBEHHBIX
BelecTB. [ eHbI U OeJIKK TIepBO
¢da3bl OuoTpanchopmanuu. [lytu
BBIBEJICHUS JICKAPCTB U3
OpraHu3Ma. DKCKpeus u
sanuMuHaIMs. ['eHbl u Oenku
BTOpOH (ha3wl OMOTpaHcHopMaIi.
®apmakoarHaMuka. [ 1aBHOE U
no6oyHoOe, pe30pOTUBHOE U
MECTHOE, TIPSAMOE, HEMIPSMOE H
pedriekTopHOE AciiCTBUE.

TOKCUYHOCTH BEIICCTB
Ha APTEMUAUSIX.
[TpakTuueckas pabora
«Kapra skcnpeccun
n0(haMHUHOBBIX U
CEPOTOHUHOBBIX
peLenTopoB B MO3re
MBIIIICH.
HccnenoBarenbckast
pabota
«lloBenenyeckue TeCThl
Ha pbIOKax Danio rario.
CBeTiio-TeMHast
Kamepay.
HccnenoBarenbckast
pabota
«lloBenenuyeckue TeCThl

Tonbattn, 2025




Bubl B3auMOaECTBUSA JIEKAPCTB.
CuHeprusM v aHTaroHU3M Ipu
COBMECTHOM JICMCTBUU
JIEKApPCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTHU
TpancMeMOpaHHBIIl CUTHAJIUHT .
Tumbl KJIETOYHBIX PEUEITOPOB.
MeMOpaHHbBIC: HOHHBIC KaHAJIBI,
KATAUIUTUYECKHUE U COTIPSKEHHBIE C
G-0enkaMu; BHYTPHUKIETOYHBIE:
LIUTOIIA3MaTUYECKHE U SIICPHBIC.
MexaHn3MBbl TUraHA-pEeLenTOPHOTO
B3auMoJencTBUS. CEIEKTUBHOCTD
(M30MpaTeaIbHOCTD) JCHCTBUS,
CBSI3b «XUMHUYECKasi CTPYKTypa —
dbapMakosioruyeckasi akTUBHOCTb
BEILIECTBY»

PapMaKoJIOrH4eCKOM MOIYJISIUN
CHHANTUYECKON XOJIMHEPTUIECKOU
nepenayu. MosieKysipHbIi
MEXaHU3M JECUCTBUS U
dbapmakooruyeckue cBoiictea M-
XOJIMHOOJIOKATOPOB,
raHTIMo0JI0KaTOPOB U
Kypapenog00HbIX CPEACTB.
®apMaKoJIOrH4ecKasi peryssuus
AKTUBHOCTHU aJIpEHEPTUYECKOTO
cuHarnca. AIpeHOMUMETHKH,
aapeHo0JI0KaTOPHI,
CUMITaTOJIUTHKHU.

MonekyinsipHas (hapMakoaorus
AHTUAJIJIEPTUYECKUX CPECTB.
['mcTaMUHOBBIE PELICITOPHI: TUIIBI,
MOJICKYJISIpHAsE OpTaHU3alIusl.
Crabunm3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIM MEXaHU3M
JIEHCTBUSA, OCOOEHHOCTH
KJIMHUYECKOTO MPUMEHEHU S, TOUKH
MIPWIOKEHUS JEUCTBUS
UHTHOUTOPOB JIUTTUTHBIX
METUaTOPOB.

MexaHu3M JIeUCTBUS U
IPUMEHEHHE TTpenapaTos,
CTUMYJIUPYIOIIUX MPOLIECCHI
uMMyHuTeTa. PapMakoIoruyeckas

Ha peIOKax Danio rario.
OTKpBITOE TIOJIEN.
HccnenoBarenbekas
pabota
«IToBeneHuecKme TECTHI
Ha prIOkax Danio rario.
CraifHO€e TOBEACHHEY.
[IpakTrueckas padora
«BnusiHue agpenanuna
Ha CepJICYHbIC
COKpaILEHUS
(mporpaMMHOE
obecrieueHue).
[IpakTuueckas pabora
«l'ucromornueckue
npenaparsl UMMYHHOU
CUCTEMBI».
[IpakTuueckas pabora
«'ucronorunyeckue
npenapatbl HEpBHOM
CUCTEMBI».
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XapaKTepUCTUKA UHTEPJICUKUHOB:
MOJIyYEHHUE, MEXAHU3M JICUCTBUS,
npuMeHeHue. OCHOBBI
maToU3NOIOTUN OCTPOHA30BOTO
OTBETAa, MEJIUAIIMS BOCIIAJICHUS.
MonekynsipHbIii MEXaHU3M
MIPOTUBOBOCTIAJIUTEILHOTO
JNEUCTBUS
TIIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUTHBIX
IPOTUBOBOCIAJIUTEIbHBIX CPEACTB.
[ToHsATHE O HAPKO3€ U HAPKO3HBIX
npenapaTtax. 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
(TMTHOTHKAX).

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

AHTUIICUXOTHUYECKOE JICHCTBUE,
BIMSIHUE HA (DYHKLIHIO
AKCTpAUPAMUIHON CUCTEMBI,
AMOIUOHANIbHYIO C(hepy, PBOTHBIH
LEHTp, apTepUAIIBHOE 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 MOHOAMHUHOB.
[ToTeHnan-3aBUCUMbIE HATPUEBHIE
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KaHaJIbl KaK MHUIIICHHU I[CﬁCTBPIH
MECTHBIX aHeCTETHKOB. CITOCOOBI
I/IHI‘I/I6HpOBaHI/IH IHoTcHOMuaJI-
3aBUCHUMBIX HATPUCBLIX KaAHAJIOB
MCCTHBIMH aHCCTCTHKAaMU.

Moayab «MoJiekyJsipHbIe OCHOBBI cejieKnn» 9 kiaacce (68 yacos)

u3MmeHeHus B crpoenuu JJHK.
[IpuHMIIBI penapanuu.
Tpaunckpunuus. ['enernueckui
koJ. Opranusanys reHoma BUPyCOB
[IpoTuBOBHpYCHBIE CPENCTBA,
MEXaHU3MBbI UX JIEUCTBUSL.
Opranuzanusi reHoMa OakTepuit
AHTHOaKTEepHUabHbIE MTPENapaThl.
Opranuzanust reHoma 3yKapuoT
I'eHOMHOE penaKkTHpOBaHHUE.

Tembl OcHoBHOe coepkaHue JeATeIbHOCTH
IIKOJIbHHUKOB
Tema 1. OCHOBHBIE BEXU pa3BUTHUA [IpakTuueckas pabora
MouiekyasipHasi MOJIEKYJISIPHOM OMOJIOTHH. «Boinenenue JJHK u3
ounostorus (20 4) HyxkiienHOBBIE KUCIIOTHI. OaHaHa.
OCHOBHBIE IPUHIUIIBI CTPOCHHUS. [IpakTuueckas padora
Marpuunsie cunTesbl. Perumkanus | «Mogens JITHK-
— OCHOBA KJIETOYHOTO JEICHUS. OpHUTaMK».
[IprHIMIIBI peIUTMKALUN. [IpakTueckas padora
Mytanuu. YTo BeI3BIBAET «Onpenenenue

KauyecTBa MpenapaTroB
JIHK ¢ momoristo
CHEKTPOHOTOMETPUI
(TIpu HATUYKH
00opyI0BaHuUs ).
[IpakTuueckas pabora
«PermkaTuBHas
MalimHa (urpa-
JIEMOHCTPALIHS )».
[IpakTuueckas padbora
«I TP (Moxenb
aMIMuKaIus Ha
Oymare)».
[IpakTuueckas padbora
«Cuna mpomMoTopay.
[IpakTuueckas padbora
«Pemenue 3amau Ha
T€HEeTUYECKUN KOJI.
Tpaucasauus».
[TpakTuueckas padbora
«DonauHT GETKOBY.
Uccnenoarenbckas
pabota
«Pacrnpoctpanenue
AHTUOUOTUKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTuueckas padbora
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«PaboTa B OBpeMEHHBIX
reHeTUYEeCKUX 0a3zax
naHHbIX. [IpoBenenune
In silico ananuza

IIOCJIEIOBATEIBHOCTEN
TEHOBY.
Tema 2. [Ipenmer reneruxu. Kparkas Posnesas nrpa
MouJiekyJsipHbI€e HCTOPUS Pa3BUTHUS NIPENCTABICHUS | «AJUIEIIN».
OCHOBBI I'€HETHKH O HACJIEICTBEHHOCTH. HccnenoBarenbekuii
(20 v) OT reHa K MpU3HAKY: KaK IpOeKT MyTareHHble
packpacutb KoTa. Uto Takoe (axTOopBbl.
npusHak? [1yTe OoT rena 1o Ponesas urpa «Cyan0a
npu3Haka. Myranuu. Amienu. KJIETKW». [ eHbI-
['eTepo3UroTsl ¥ TOMO3HUTOTHI. NEPEKITIOYATENH.

JIOMUHaHTHBIE U PELICCCUBHBIE
aJuienu.

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

JIucKkpeTHOE HacleJOBaHUE
MIPU3HAKOB. 3aKOHBI Menaens:
OJIVH I'€H - OJIUH Npu3Hak. Cxema
CKpeIlIuBaHus. 3aKOH
eAMHO00pa3usi THOPUIOB IEPBOTO
NOKOJIEHUA. 3aKOH PACIIETUICHUS
IpU3HaKa BO BTOPOM MOKOJICHHUHU.
3axoubl MeHaens: HECKOIBKO
TE€HOB - HECKOJIBKO MMPU3HAKOB.
JurnOpuaHoe CKpelrBaHue.
HeszaBucumoe pacxoxieHne
xpomocoM. ClierieHHOe
HACJIeI0BAHHUE.

B3aumoericTBre 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
YKEHIIWH. TpeX1BETHBIE KOIIIKH.

[IpakTrueckoe 3agaHue
«AJTOPUTMBI 1JI51
KJIETOK.
[IpakTueckoe 3aanne
«Ennnoobpasue
MIEPBOTO MMOKOJIECHUS».
[IpakTrueckoe 3aganue
«Pacmenienue Bo
BTOPOM MOKOJICHUN.
HccnenoBarenbckui
MPOEKT «3aKoHBbI [
Mennens B
SKCIIEPUMEHTE.
[IpakTueckoe 3ananne
«Pemerka I[lenneray.
[IpakTrueckoe 3aganue
«HacnenoBanue,
CLETUIEHHOE C TTOJIOM.
[IpakTrueckoe 3aHsTHE
«B3anmonencTBus
reHOB (MOJIEJIMPOBAHUE
CHHTE3a U TPaHCIIOpTa
IUTMEHTA B KJIETKY)».
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Tema 3.
MouJiekyasipabie
OCHOBBI CeJICKINH
(28 v)

['eHbl B mOnyJIAUsAX: 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. Myraunu. Heciyuaiinoe
ckpemuBanue. N3oismusi.
[Tonmynsunuu MEHAIOTCS:
€CTECTBEHHBIN 0TOOp. Mexanu3m
JEeNUCTBUS €CTECTBEHHOT0 0TOOpA.
JBroKymuii oToop.
MonudukanonHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOEHHOCTH MOAU(DUKAITUOHHON
u3MeHunBoctu. Hacnenoanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonnuecTBeHHbIE TPU3HAKMU.
CpenoBast ”BMEHYHUBOCTh
npusHaka. Koaddurment
HaCJIEAyeMOCTH Mpu3Haka. OTBeT
Ha 0TOOp. [louck reHos
KOJIMYECTBEHHBIX MPU3HAKOB.
OIHOHYKICOTUHBIE BAPUAHTHI
reroB. [IHK-uumn. [ToamHoreHOMHBIM
aHaJIN3 acCOIlMaI.

«OMBI» HaJI TEHOMOM.
[Toctrenomuas spa. OOpaTHas
reHeTuka. «OMUKCHBIE»
uccienosanus. [Iporeom,
MeTabosom. JloMecTrkanus u
LHEHTPbI TEHETUYECKOTO
pazHooOpa3sus. [Torcku pacTenwmii ¢
«XOPOIIMMUY» TPU3HAKAMH TSI
yesoBeKa. LleHTpel reHeTnyecKkoro
pazHooOpasus. Hukomnait IBaHoBUY
Basunos. Cenexuusi.
Kombunarmonnas u rubpuaHas
cesiekius. I 'ereposuc.

[IpakTnueckoe 3aanne
«YacToThl annenei,
TE€HOTHUIIOB U
(hEHOTUTIOBY.
HccnenoBarenbekuii
IPOEKT «AHaIU3
TEHETHUYECKON
CTPYKTYPbI MOMYJISIUH
(Ha OCHOBE 3aKOHA
Xapau-Baiinbepra)y.
Ponesas urpa «3ddext
OYTBUIOYHOTO
TOPJIBILLIKA.

Posnesas urpa
«EcTecTBeHHBIN
0oTOODY.
UccnenoBarenbekue
paboThl
«MoaundpukaunoHHast
U3MEHYHUBOCTD
pacCTEeHMI B Ipeieiax
BaIlIETO MECTa
KUTEITBCTBAY.
[IpakTueckoe 3a1anue
«ATPOHOMBD.
[IpakTueckoe 3aganue
«I"oMonornueckue
PAIbI HACTEICTBEHHOM
U3MEHYUBOCTH.
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CoxpaHUTbh U U3YYUTh I'€HBI, YTOOBI
MeHsITh Oyayiiee. Kak mpaBuiibHO
XpaHUTh TeHbl. Komnekuun
TEHETUYECKUX PECYPCOB PACTCHUM.
[IpakTukym u/unu
HCCIIEIOBATENIbCKUN ITPOEKT:
MeTobpl KyIbTUBHPOBAHUS 1N Vitro
JUJISL COXPAHEHUSI TEHETUYECKUX
PECYpPCOB paCTEHUM U JJIs1
YCKOPEHHOM CEJICKIIUU
['eHeTHueCcKkue LHEHTPHI B HAIIEH
cTpaHe. ['ne 3aHumaroTcs
TCHETUKOW U TEHOMUKOM JJISI HY KT
CEJIBCKOI0 X0351CTBA.
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