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IHOACHUTEJIBHASA 3AIIMCKA

AKTYyaJlbHOCTh W Ha3HauyeHue mnporpammbl. [Iporpamma paspaborana B
COOTBETCTBUU C TpeboBaHusMU DenepanbHOrO TOCYIapCTBEHHOTO 00pa30oBaTEeNbHOTO
CTaHJlapTa OCHOBHOTO o0OmIero oOpa3oBaHUs, OpPHUEHTUPOBaAHA Ha OOECIEeUCHUE
WHIUBUIYABHBIX TOTPEOHOCTEH OOydJalomuxcs ¥ HampaBieHAa HAa JOCTHKCHUC
TUTAHUPYEMBIX PE3yJIbTATOB OCBOCHUS MPOTPaMMbl OCHOBHOTO OOIIETO 0Opa30BaHUS C
y4eTOM BBIOOpAa YYaCTHHUKaMH OOpa30BaTEIbHBIX OTHOIICHUNM KYpCOB BHEYPOUYHOMU
JEeSATEIbHOCTH. JTO MO3BOJISET 00ECIEUUTh EUHCTBO 00s13aTenbHbIX TpeboBaHu GI'OC
BO BCEM IMPOCTPAHCTBE IIKOJHHOIO OOpa30BaHUS: HE TOJIBKO HAa YpPOKE, HO U 3a €ro
npeaeiaMu.

AKTyaJIbHOCTh ~ peaiM3allui  JIaHHOM  MporpamMmbl  OOyCJIOBJIEHA  camoi
0COOEHHOCTBIO MPOEKTHO-UCCIIEIOBATEIBCKOMN ACATENBHOCTU. DTA IEATEIBHOCTD JCKUT
B OCHOBE MO3HABATEIILHOTO MHTEpeca peOeHKa, SIBISETCS 3aJI0TOM YMEHUS IJIaHUPOBATh
J00BIE ACUCTBUS U BAXKHBIM YCIIOBUEM YCIICITHOM peanu3aiuu uaei. Jlroopie n3MeHeHus
COBPEMEHHOT0 O0O0IlecTBa CBsI3aHbI C TPOEKTAMH W UCCIIECIOBAaHUSIMH — B HaykKe,
TBOpUYECTBE, OM3HECE, OOIECTBEHHON XU3HU. [109TOMY BaKHBIM 3JIEMEHTOM Pa3BHTHS
JUYHOCTH O0ydYaromerocsi sBisgeTcs (OPMHPOBAHWE OCHOBHBIX HABBIKOB IPOEKTHO-
UCCIIEIOBATENLCKOMN IeATEITbHOCTH.

[TporpamMmoii mpemycMoTpeHO (GOPMUPOBAHHWE COBPEMEHHOTO TEOPETHUYECKOTO
YpOBHSI 3HaHWUW, a TaKkKe U TMPAKTUYECKOro OMbITa padoThl C JIabOpaTOPHBIM
o0opyIOBaHMEM, OBJIAJICHUE TPUEMaMHU HCCIIECOBATEIBCKON NESITEIbHOCTH. MeTombl
OpraHu3ali  00pa30BaTENIbHOW W  HAYYHO-UCCIENOBATEIbCKOW  JCSTEIHHOCTU
peaycCMaTpUBalOT (HOPMUPOBAHKE Y OOYYAIOMIUXCSA HECTAHJAAPTHOTO TBOPUYECKOTO
MBIIIJIEHUS, CBOOOIBI CAMOBBIPAKCHUS M MHANBUAYATLHOCTH CYXKICHUH.

Jlns monmHOTO ydera MOTPeOHOCTEW yYalMxcs B MPOTPaMME HCIOJIBb3YEeTCs
mudepeHIUPOBAaHHBIM  TOAXOA, YTO CTHMYJIUPYET VYYaIlerocs K YBEIWUYCHUIO
MOTPEOHOCTH B MHAMBUYATbHON, MHTEIUIEKTYaIbHOW U MO3HABATEIHLHOM IEATETLHOCTH
Y Pa3BUTHUIO HAYYHO-KUCCIIEIOBATEIHLCKUX HaBBIKOB. [Iporpamma cranet BocTpeOOBaHHOM
B TMEpPBYIO Ouepelb IIKOJbHUKAMH, KOTOPbIE WMEIOT CTOMKHNA HHTEpeC U
COOTBETCTBYIOIIYIO MOTHBAIIMIO K U3YUCHUIO MMPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA,
€CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM.

B mozmpocTkoBOM BO3pacTe ydamiuecs MposBIISIOT CBOIO 3aUHTEPECOBAaHHOCTH B TOM
WIM WHOW 00JIacTM 3HAaHWW, HAYYHOM HAIpaBJICHUU WU MPOdeCcCHOHATBHON
nesTenbHOCTH. Takum 00pa3oM MpOUCXOAWT (OPMHUPOBAHUE I[IO3HABATEIBHOW U
PO EeCCHOHATIEHON COCTaBIISIONICH JTUYHOCTH, MIOMOTAET ydalieMycsl B OMpeaesieHur
Oyy1ero KU3HEHHOTO TTyTH U B TPO(PECCHOHATEHOM BBIOOPE TIOCIIE OKOHYAHUS IIIKOJTBI.
[TogoGHOTO pojsia 3aMHTEPECOBAHHOCTh CTUMYIIHPYET MOCTOSTHHOE JKEJIaHUE ITKOJIbHUKA
K TO3HAHWIO HOBOTO, PACIIMPECHHUIO M YIIyOJEHWIO COOTBETCTBYIONIUX 3HAHWUU, U



NOJIYyYEHUI0 HOBBIX B TOM YHCJI€ MPAKTUYECKHUX HABBIKOB, a TAK)KE MOTHBUPYET
ydamierocsi Ha npo(opreHTamuio.

ITporpaMMa HaleneHa Ha MOMOIb PEOEHKY B OCBOCHHMH OCHOB OPraHU3allUd U
OCYIIIECTBJICHUSI COOCTBEHHON MPOEKTHO-UCCIIEI0BATENBCKON IEATENBHOCTH, a TAKXKE B
npuoOpEeTEeHNH  HEOOXOAMMOTO OmbITa Jyisg  paOOoThl  HAA  HUHIUBUAYATbHBIM
UCCIIEIOBAaHUEM WU MpoeKToM. [IporpaMma moMoXeT MIKOJIBHHUKY B OoJiee TIIyOOKOM
U3YYEHUU MHTEPECYIOLEN ero o0JacT €CTECTBEHHBIX HAYK, a TAKXXe B MPUOOPETEHUN
Ba)KHBIX COLIMAIBHBIX HABBIKOB, HEOOXOIMMBIX JUIsl MPOJYKTUBHOW COLMAIIM3ALMHN U
(opMUPOBaHUSA IPAXKITAHCKON TTO3ULIUH:

— 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 pabOTHl ¢ HUIMH, YMEHHE IIJIaHUPOBATh COOCTBEHHYIO padoTy U
CaMOCTOSITEJIbHO KOHTPOJIUPOBATH CBOE MPOJIBUIKEHUE K JKEITAEMOMY PE3YbTaTy;

— HaBblKa TN€HEPUPOBAHHUS M O(OPMIICHHS COOCTBEHHBIX HJEH, OOJeueHUs UX B
yI0OHYIO JJId pacupocTpaHeHus: Gopmy;

— - HaBbIKa YBAXKUTEJIBHOIO OTHOLLIEHUS K UY>KMM B3IJIsLIaM U UJ1eIM, 0(OPMIICHHBIM
B paboTax JApyrux JIOJed, APYrMX aBTOPOB — BIAJAEIbLEB HHTEIUIEKTYalbHOU
COOCTBEHHOCTH;

— HaBblKa  MOYOJIMYHOrO  BBICTYIUIGHHS — mepel  OOJpUIOW  ayAUTOpHUEH,
apryMEHTUPOBAHMS W OTCTAaWBAaHMS CBOEH TOYKH 3pPEHUS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIbIX, YOSKICHUS APYTUX B CBOEH NMpaBOTE, MPOIABUKEHHSI CBOUX
uJei;

— HaBblKa pabOTHl CO CHNEUHATM3UPOBAHHBIMU KOMIIBIOTEPHBIMU MPOTrpaMMaMH,
7a00paTOPHbIM  O0OPYAOBAaHUEM, TEXHUYECKUMH YCTPOWCTBAMH, OMOIMOTEYHBIMU
dboHAAMU W HHBIMHU pECcypcaMH, C KOTOPbIMH MOXKET OBbITh CBSI3aHA MPOEKTHO-
MCCIIEI0BATEINBCKAS IEATEIBHOCTD IIKOJIBHHKA.

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

BapuaHTtsl peasu3anuu nporpaMmmsl ¥ popMbl IPOBeIeHUS 3aHATHI.

JlanHass mporpamMma paccuuTaHa Ha padoTy cO UIIKOJbHUKAMU 5-9 KIaccos.
[lenarory Ba)kHee aKLIEHTUPOBATh CBO€ BHUMAHHE HE CTOJIBKO HAa KAYECTBE pe3yJibTaTa
IPOEKTa WM UCCIIEAOBAHUS, CKOJIBKO Ha TOM, YTOOBI YUaIUICs MOy4yal 3HaHUS B TOM
YHUCJIE U YEPE3 BBIIIOJIHEHHUE MPAKTUYECKOr0 3aJaHus, A1l BBIBOABI U YMO3aKIFOUECHHSI
HA OCHOBAaHMM CBOEr0 HCCJIEAOBAHMS, YYMIICA CpaBHUBATb €ro pe3yjibTaThl C
TEOPETUYECKUM MaTepUaIOM U UCCIEAOBAHUAMU JAPYTUX MIKOJIbHUKOB. Takum oOpazom,
HIKOJIbHUK OCBOUT OCHOBBI IPOEKTHO-UCCIEA0BATEIbCKON ACSITENIBHOCTH U IPUOOPETET
HABBIK KPUTUYECKOTO OTHOILICHUS K MaTepHay.



[Iporpamma pa3buTa Ha MOIYJH, KOTOpPbIE MOTYT OBITh HMCIOJIB30BaHBI JTHUOO
YaCTUYHO, JMOO monaHOCThIO. Tak wmomymb «Kak IKMBOTHBIE U  pacTCHUS
MPUCTIOCA0IMBAIOTCS (IBOJIIOLIMOHHAST SKOJIOTHUS) MPEIONaraeTcs g U3y4eHus B 5
uwim 6 kiacce B TedeHue ojHoro roma (34 waca B roa). Moayau «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 ciyuae BO3MOXKHO MPOXOXJAEHHE o00oux wmoxayied («OCHOBBI
pacTeHueBoACTBa B 7 i 8 kiacce, «buorexnonorun» B 7 uiu 8 kiacce). AHATOTHYHO
MoOayH «MOJNEKyIsIpHbIE OCHOBBI (PM3HONOTHH U (hapMakogorum» U «MoJeKyIsIpHbIC
OCHOBBI CEJICKIIMI» PAacCYMTaHbl HA 68 YaCOB U MOTYT OBITh PEaTM30BAHbI B TEUCHUH 2-
x Jjiet (1o 34 yaca B roa) win B TeueHuu 1 roga (68 gacoB B roa). Bo BTopoM ciydae
BO3MOYKHO TPOXOXKJeHHUE 000ux Momayieil («MoneKyJspHble OCHOBBI CENEKIMH» B 8
Kiacce, « MoJeKyasipHble OCHOBBI (PU3HOJIOTHH U (hapMakoJIoruu» B 9 kiacce).

MoOXHO PEKOMEHJIOBATh HCIOJL30BaTh MOIYyIH «Kak >XMUBOTHBIE W PACTCHUS
npucrnocadamBaroTcsa», «OCHOBBI PacTEHUEBOJCTBA», «MOJEKYIIpHbIE OCHOBBI
CEJICKIIMU» B Ka4e€CTBE HEMPEPHIBHOTO 00pa3oBaTenbHOTO Iukia (5-9 kiace no 1 gacy B
HEJICNI0) IS KJIACCOB arpoOMOTEXHOJIOrMYecKor HampaBieHHocTd. Moaynu «Kaxk
JKUBOTHBIE M PACTEHHUs TMpHUcCIocabiuBaroTcs», «buorexnonorum» 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 HAPaBICHUH.

B3aumocBsa3b ¢ mporpammoi BocnutaHus. [Iporpamma kypca BHEypOYHOU
JeSTEeIbHOCTH pa3paboTaHa € YYETOM PEKOMEHIAIMN TMPUMEPHOM MPOrpamMmbl
BOCITUTAHUs, YIYUTHIBACT NICUXOJIOTO-TIEIATOTUYECKHE OCOOEHHOCTH JaHHBIX BO3PACTHBIX
KaTeropuii. ITo MO3BOJISET HA MPAKTUKE COCIMHUTH OOYYAIONIYI0O U BOCIHUTATEIHHYIO
NeATENIbHOCTh Mearora, OpUeHTUPOBATh €€ HE TOJIbKO Ha MHTEJJIEKTyaJbHOE, HO U Ha
HPABCTBEHHOE, COI[MAIIbHOE Pa3BUTHE PEOCHKA. DTO MPOSBIISICTCS:

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

— B BO3MOXHOCTH KOMIUICKTOBAHHSI PA3HOBO3PACTHBIX TPYII I OpraHU3aIuu
podOpPUEHTAIIMOHHON  JEATEIbHOCTU  IIKOJBHUKOB, BOCIHUTATEIbHOE 3HAYCHUE
KOTOPBIX OTMEUAETCS B MPUMEPHOI MporpaMMe BOCITUTAHUS,

— B UWHTEPAKTUBHBIX (opMax B3aHATHH JUIsI MIKOJBHUKOB, OO0ECIEYMBAIONINX
OOJIBIIIYI0O WX BOBJICUCHHOCTh B COBMECTHYIO C TI€JarOTOM M JPYTUMH JETbMHU
JeSATEeIbHOCTh U BO3MOXKHOCTh 0O0Opa30BaHUs Ha €€ OCHOBE JIETCKO-B3POCIIBIX OOITHOCTEH,
KJIFOYEBOE 3HAUYCHHE KOTOPBIX [IJII BOCIHUTAHUS TOAYEPKUBACTCS MNPUMEPHOU
MpOrpaMMON BOCITUTAHUS.



Oco0enHocT padoThI yUnTe s 10 MporpamMme. 3agadya y4yuTesasi 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 SBISETCS JIMYHOCTHOE pAa3BUTHE ydamerocs. JIMYHOCTHBIX peE3yJIbTaToOB
YUHUTEIb MOXKET JOCTUYb, YBJIEKas yYEHHKAa COBMECTHOM M HHTEPECHOM UM 00OMM
NeSTENIbHOCThIO, ~ yCTaHABIMBasg  BO  BpeMs  3aHATHH  100poKenaTrenabHYIo,
NOJIEP>KUBAIOILYI0 aTMOC(EPY, HACKIIIAS 3aHATUS LEHHOCTHBIM COAEPKaHUEM.

[IpuMepHast cxema MpOBEICHHUSI 3aHATHM 110 IPOrPAMME:

1. OOBsicHEHHE TEOPETUUECKOTO MaTepralla o TEME.

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

3. IlpoBenenne MpakTUIECKOTO 3aHATH — OCHOBHAS 3a/1ada OCBOCHHE METOAO0JIOTHH
JAHHOTO HKCIIEPUMEHTA.

4. [lo OKOHYaHWM MPEMIOKHUTH MAETSIM, KOTOpPHIE 3aMHTEPECOBAIUCH JTAHHBIM
HKCIEPUMEHTOM, Pa3BUTh €0 B MCCIEIOBATEIbCKUN MPOEKT. JlJig 3TOro He0OX0AUMO
o0CyIUTh OOBEKTBl, KOTOpbIE YYEHUK OYIEeT HCCleloBaTh, COCTAaBUTh IUIAH
DKCIIEPUMEHTA.

5. IloMoub yuyeHHKY IPOAHATU3UPOBATH PE3YJIbTAThI SKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl NPOEKTHO-UCCIEN0BATENbCKON AEATENbHOCTH IKOJIBHUKOB
MOXHO B IIpOILIECCE 3alUThl MMU CBOMX pabdOT B paMKaxX IIKOJbHOHM Hay4yHO-
MPAKTUYECKON KOH(PEPEHIUU.

COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJbHOCTHU

Moayab «Kak ’KHBOTHbIE H PACTEHUS NPHUCIIOCAOIMBAKTCD (IBOJTIOLNOHHAS
3Ko0JI0THS) 5-6 KJ1acchl (34 yaca)

1. Mbut uccnedyem sncusvte oovexkmot (6 uacos)

CBoiicTBa M CTPOEHHUE KHUBBIX OPraHU3MOB (CTpoeHue KieTku). Bua, ocodp —
OpraHu3M Kak efauHas cucrema. Amantanuu (mpucrnocobinenus). [lonstue romeocrasza
AKUBOro opranuizMa. CriocoObl ero noaepKaHus.

[lonsitue BapuatuBHOCTH Tpu3Haka. lccnemoBarensckue paboTel «Bce nu
(cuHMIIBI, O€NIKHU, Oepe3bl U T.]1.) OUHAKOBbIE? DOTOKBECTY.

Orpanudenuss Mopdonoruyeckux u Qusnonornyeckux ananrtamuii. I[louemy
OpraHu3Mbl HE CTAHOBSTCA OECKOHEYHO OOJBIIMMH, MAJICHBKUMHU, BCESIHBIM.
[Tpaktrueckast padota «CocTaBisieM KHUTY PEKOPAOB PACTCHUN M KHUBOTHBIX HAIIETO
Kpash».

2. Bausnue oxkpyscatoweii cpedwl na sicugsle opeanuzmot (12 uacos)

dakTopbl OKpYKaIOIMICH cpenbl (abumoTuyeckne, OMOTUYECKHE, aHTPOTIOTECHHBIE).
[Ipumepbl  aOuoTHUeCcKUX (AKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BIIMSIHUE Ha
KU3HENCATEIPHOCTh  KMBBIX  OpPraHW3MOB:  TEMIIEpATypa, CBET,  BJIAXKHOCTb.



ITpakTueckoe 3anarue «L{BeT u Temio» (KyOMKH JibAa B3BECHUTH, MOJIOKUTH B YAIIKU
[letpu Ha pa3HouBeTHYIO Oymary, yepe3 30 MHHYT B3BECHTb 3aHOBO — KTO OBICTpee
pactasin). [Ipaktnueckoe 3ansTue «4To pacTBopsieTcs B Bojae» (IKCepuMeHT « Kuakuii
nom»). [Ipaktuueckoe 3anstue «Auddysus BemecTB B Boje (pacTBOpHI)», «JIBrkeHue
pacTBOpoB 1O 1BETKY». [Ipaktnueckoe 3anatue «Jlen mmaBaer B Boxe (aiicOepru,
3aMep3aHue BoAoeMoB)». [IpakTuueckoe 3anarue «Jleq npu 3aMep3aHun paciupsieTcsd
(pa3pyliieHue KamMHs (T0OYBOOOpa30BaHUE), 3aMEp3aHUE KIIETOK).

OCHOBHbIE ~ 3aKOHOMEPHOCTH  IPHUCHOCOOJEHUS  JKUBBIX  OpPraHU3MOB K
abuotnueckum ¢akropaM. [IpucmocoOnaeHnss K OCHOBHBIM a0HMOTHYECKUM (DaKTOpam:
TeMIeparypa, BIAKHOCTh M cBeT. llpaktuueckoe 3austue «lllyba» (kyOuku nbaa
3aBEpHYTH B pa3HbId MaTtepual, B3BecuTh). [Ipaktuueckoe 3ausatue «l IurmeHThD) (MOXHO
pa3lenuTh Ha BaTMaHe Kpacutenu u3 (aomactepoBy». [Ipaktuueckoe 3anstue «Kak
’KMBOTHBIE IJIaBaOT B BO/IE» (DKCIEPUMEHT C IMUIETKOMN).

Hccnenosatenbckue padboThl «BiausHue cBera (Teria, BIaKHOCTH, COCTaBa IOYBbI)
Ha pacTeHHsT B €CTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCIOBHUAX» (Ha JOCTYIHOM
MaTepuare).

3. Bzaumooeiicmeus ycusvix opzanuzmos (4 uaca)

buotnueckue (bakTopsl. 3aKOHOMEPHOCTH pa3BUTHUA MEXBHIOBBIX
B3auMoOTHOIIeHH. Ko3Bomonus (XUIIHUK-)KEPTBA; MApa3UT-XO35MH) DBOJIOLHS
cTpareruii AoObiBaHusl nuu. CounanbHOCTh. Buasi-Bcenenusl. Ilepeuens pactenuii-
Bpenuteneid. MccnenoBatenbckas pabota «HaOmroneHuss 3a B3aUMOOTHOIICHHUSIMHU

YKUBOTHBIX MPHU JOOBIBAHWUY MUIIM (KOPMYIIKHU JIJISI ITUIL, JJISI TOPOJACKUX UITU CEIBCKHUX
KUBOTHBIX). BeO-kamepni». MccnenoBatenbckas pabora «PacmpocTpaHeHue BHIOB-
CHMHAHTPOIIOB B HAILIEH MECTHOCTH.

4. Yenosex 6 yncuznu pacmenuii u scusomuvix? (6 uacos)

AnTtponorennsie ¢aktopsl. [IpaBaa i, 4To NEpBOOBITHBIE JIFOAM KUJIM B TAPMOHUU
¢ npupoaor. OAOMAaIIHUBAHUE U MPUPYUYECHUE KUBOTHBIX M PACTEHUI. 3a4e€M CIIacaTh
BBIMUPAIOIIUE BUJIBI, KaK 3TO JenaTh. KylnbTypHble pacTeHUss U UX AUKHUE MPEIKH.
[Touemy BakHO MX cOoXpaHATh. Pa3HOOOpa3ue KynbTYpHBIX PACTCHHMN M UX 3HAYEHUE B
KU3HM uesoBeka. KpacHas kaura Baieii tepputropun. Oco00 oxpaHseMbie TEPPUTOPHH,
3anoBenHuku Poccun u mupa. [lpaktuyeckas pabora «PazHooOpasue KynbTYpPHBIX
pPacTEeHUN B BallleM PETHOHEY.

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

Oxckypeusi/mpaktudeckas padora «OOIIT B Bamem peruoHe — YyHUKaIbHBIE
00BEKTHI TPUPOIBDY.

5. Axonozuueckue nuwmu (6 uacos)

buocdepa — onHa u3 BaxHeHmmx obonoyek 3emiid. YTO Takoe «3KOJOTUYECKUE
HUIIN» W Kak oHu (opmupytorcs? dopmupoBaHue 3HAHUN MO OHOPA3HOOOpA3HIO
KU3HEHHBIX ~ (QOopM,  TOBEACHUECKMX  MPHUCIOCOOJNICHWH,  MOAM(PUKAIMOHHAS
M3MEHYHMBOCTH (Ha 6a30BOM ypoBHE). PacturensHbie coolmiecTBa u ux tumbl. PazsButne



U CMEHBI PaCTUTEIIBHBIX COOOIIECTB.

HccnenoBatenbckue paboThl «DKOJIOTHUYECKHAE HUIIA BOKPYT TeOsS — OINMCaHUE
(dakTOpoB OKpyXkKaromei cpeasl». McciemoBaTtenbekue paboThl «DeHoorHYecKue
HAOIIOEHUSD.

MoayJb «OcHOBBI pacTeHHeBoACTBa» 7-8 Kiacchl (68 yacoB)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Yro-Takoe pacTeHHEBOACTBO: OCHOBHBIC (AKTOpPHI BBIPAIIMBAHUSA PACTCHU.
HcTopus pazButusa arpoxumudeckux 3Hanuil (padotsl M.B. Jlomonocosa, 1O. JIubuxa,
Byccenro, B.B. JlokyuaeBa, K.A. Tumupsizesa, I1.A. Kocteruesa, /[.H. [IpsanmnukoBa
u 11p.). [Ipaktrueckas pabota «bouka JInbGuxay.

2. Aepomexnuueckuit sxcnepumenm (6 uacos)

IIpaBruna IOCTAaHOBKM Aarpo3KCHEpUMEHTOB. lloCTaHOBKa SKCIEPUMEHTOB C
pacTeHussMH. BBIOOp TeMbI, cOCTaBlIEHUE TUIIOTE3bI, IIEJIM U 33134 3KCHEPUMEHTa 110
BBIPAIMBAHUIO PACTEHU B KOHTPOIMpyeMoil cpene. KOHTpoau, NOBTOPHOCTH,
IIpoBeleHHE JKcnepuMeHTa. [lnanupoBanue skcnepumenTa. OLIEHKA pe3yJIbTaTOB
skcniepuMenTa. MccnenoBarensckast pabora «@DakTopbl, BIMSIONIME HA MPOPACTAHUE
CeMsIH (POCT ITPOPOCTKOB)».

OcBoeHue TEXHOJIOTUHU KPYTJIONOJJMYHOTO BHIPAIIMBAHUS CAIATOB U MUKPO3€EJIEHU
B KOHTPOJHUPYEMBIX MCKYCCTBEHHBIX ycHIoBHUsX. COOp yCTaHOBKM ISl BbIpal[MBaHUS
pacTEeHU B KOHTPOJIUPYEMBIX YCIOBHSIX.

3. Ponab xumuueckux rnemenmos ¢ numanuu pacmenuii (20 uacos)

Bona. PactBop. BreiTskka. AHHOHBI, KaTHOHBI, 3JEKTPONPOBOAHOCTE M pH
pacTBopa. Pojib XMMHUYECKUX 3JIEMEHTOB B MIUTAaHUU pacTeHui. [loydueHne nutaTenbHbIX
BenlecTB pacteHUsIMU. [IpakTudeckas padora «CxeMbl TUTATEIbHBIX pacTBOPOB. Pacuer
1103 YAOOpEHUM AJisl MUTATENbHBIX PACTBOPOBY.

Ya0o0peHusi: opraHudyeckue, MHUHEpajbHble, MHUKpoOuosornyeckue. Tumbl
NUTaHUs pacTeHud. Bo3gyiiHoe W MuHepanbHOEe (KOPHEBOE) MUTAHUE PACTEHUM.
TpaHcnoOpT NUTATENBHBIX BEIIECTB PACTEHUM: BOCXOMSIIMA W HUCXOMSAIINAN TOK.
Baxneiime kanuiinele, GocpopHbie U a30THbIE yA0OpeHus, ux cBoictBa. [IpocTeie n
cioxuble ynoopenus. Ilpaktudeckas padora «lIpaBuna cMeluBaHUs YI0OpEHUIN
[TpakTrueckas pabora «[lutanue pacteHuit: TEXHOJIOTUS IPUTOTOBICHHS TUTATEIbHBIX
pPacTBOPOB IS Pa3HBIX KYJIbTYPY.

PocT u pa3BuTue pacTeHMil: 3Tanbl OHTOreHe3a, (PaKTOphI, BIMSIONINE HA POCT
pacTeHui: CBET, TrycTOTa IIOCaJoK, nuTaHue, cyoctpar. Ilpakruueckas pabota
«MOHUTOPUHT MUHEPATIBHOI'O IIUTAHUS PACTCHUI.

OcoOeHHOCTH TNHUTaHUS PACTEHUH a30TOM. A30T M €ro 3HAu€HUE B >KU3HU
pacrenuid. GOpMBI a30Ta U UX MPEBPALICHHUE B ITOYBE.

Uctounuku dochopa mis pactenus. 3HaueHue Gocdopcoaepxkaniux cCoeTMHEHUN
B KJIeTKe. Poib Makposprudyeckux coequHeHuil pocdopa B sHEPreTHIecKoM oOMEHe.

Bnusinue kanusa Ha (u3MuecKkue CBOWCTBA MPOTOILIa3Mbl, Ha (HEpMEHTHI
yIJI€BOJIOPOAHOTO OOMeHa, CuHTe3 0enKkoB U Ap. Posib kanus B moaaep>XkaHUud MOHHOTO



OaslaHca B TKaHsSX, B MPOIECCaX CAMOPETYIISIUU.

PerynstopHass u CcTpykTypooOpa3oBaTeibHass poJib KajblMs. YdacTue B
0o0pa3oBaHUM KJIETOUYHOM CTEHKH, MOJJCPKAHUU CTPYKTYPBl MEMOpaH M PETYISALMS UX
IPOHULIAEMOCTH.

3HaueHWe MarHus B MeTabonam3Me pacTeHuil. Maramwii B cocTtaBe Xyopodwuiia,
CXOJICTBO XJIOpO(HUIIa U TeMOIJIOOMHA KaK CBUAETENbCTBO €JUHCTBA OPTraHUYECKOIO
MUpa.

Cepa 1 ero OCHOBHBIE COSIUHEHUS, X POJIb B CTPYKTYPHOM OpraHu3aIiu KIETKH,
y4acTHE B OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITHIX.

MukposnemenTsl. [IpencraBieHuss 0 pojid MHKPO3JIEMEHTOB B METa0OJIM3ME
pacteHuil. OCOOEHHOCTH IMOCTYIUIEHHSI MHKPO3JEMEHTOB B pacTeHHs. CUHEpPrusMm H
AHTarOHMU3M DJIEMEHTOB MTUTAHUS PACTCHUI.

PactutenbHas QuarHocTMKa M METOABl MACHTU(UKALMKA HEAOCTaTKa/n30bITKa
aneMeHToB nuTanus. [Ipaktuueckas pabota «PacTuTenpHas AMarHOCTUKAY.

Hccnenosatenbckast pabota « OLieHKa COCTOSIHUSI KOMHATHBIX pPAaCTEHUH, paCTEHUIN
Ha IIKOJHHOW TEPPUTOPUH, YCTAHOBKA NPUYUH TMATOJOTHUYECKUX COCTOSHHUH (Ipu

HaJTUYHH)».
UccnenoBatenbckass padota «OliEHKAa BIUSHUSA Pa3IUYHBIX DJIIEMEHTOB Ha
COCTOSIHME PAacCTE€HUH (COCTaBIIEHHUE PA3TUYHBIX MOJKOPMOK)».

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

[TonsiTue o perynaropax pocra pacteHuid. CTUMYJISTOPHI pocTa — (GUTOTOPMOHBI
(aykcunbl, THOOEPEIUTUHBI, IUTOKUHUHBI). THrMOUTOpPHI pocTa pactenuii: 1. mpupoaHbie
(aOcu3oBasi KMCIOTAa W HEKOTOphIe (DeHONbHBIE BEIIECTBA (MKyMapoBas, KOpUYHas,
CaJMIWIOBAs K-Tbl), 2. CHUHTeTUYEeCKHEe (MOp(QAKTUHBI, peTapAaHThl, 1e(POTUAHTHI,
JECUKAHTBI, TepOuIuap). @OHUTOMOHMTOPUHT U OIEHKAa COCTOSIHHSI —PacTCHUH.
CoBpeMenHble crocoObl MoHUTOpHHTA. [IpakTuueckas pabora «DUTOMOHUTOPHUHT U
OLIEHKa COCTOsIHUS pacTeHui. COBpeMEHHBIE CITIOCOOBI MOHUTOPUHI .

Hccnenosatenbckas paboTa «BnusiHMe reTepoaykcuHa Ha mpopacTaHue (pocT Ha
Pa3HBIX CTA/IUSAX, B PA3HBIX YCIOBUSX) PA3TMUYHBIX PACTCHUY.

3amura pacTeHUil OT BpenuTeseil: ocHOBbI Omometona. Ilpaktuyeckas pabora
«MHCEeKTapuy: MpaBUiia M YCIOBHSI PA3BEICHHUS MOJIE3HBIX HACEKOMBIX.

5. Boonas, necuanasn u noueeHHasn KyJabmypol, UX HPUMEHEHUE 6 GbIPAUUBAHUU
pacmenuii. Quzuonozusn pacmenuil (8 uacoes)

Bonnas, nmecuanasi ¥ mouyBeHHasi KyJIbTYpbl, UX NMPUMEHEHHUE B BbIpAIIUBAHUUI
pactenuii. IlpoBenenue Bonbl B KOpHE W cTeOiie pacteHuit. [IpakTtuyeckas pabora
«KopHeBoe naBieHue».

Boaubiii pexuMm pacTeHHil: CTpoeHue YCThHIl: (AaKTOPhI, BIUSAIOINIME HA HX
PACKpPBITHE U 3aKPBITHE. 3HAYEHUE MEXAHU3MA PETYIISLINU UCTIAPEHUS BJIard PaCTCHUEM.
[Ipaktuueckas padora «IIpurorosnenue npenapara yCTbUIl METOJOM CIIEIIKaY.



Uccnenosarenbckue paboTel: «BrnusHuEe ycaoBUN colepkaHus pacTEeHUN Ha
KOJIMYECTBO YCTBUIL.

@doToCHHTE3 — YHHUKAIbHBIM mporecc pacteHuid. TemHOBas u cBeToBas (a3bl
dorocunTe3a. 3HaueHne (PoToCHHTE3a IS KUBBIX Opranu3MoB. lIpakTuueckas pabora
«DyHKIMOHANBHAA  JMATHOCTMKA PAaCTEHWA 1O aKTUBHOCTH  XJIOPOIUIACTOBY
UccnenoBarensckass pabora «Omnpenenenue xmopopmwma A u b, oneHka
(OTOCMHTETUYECKOM aKTUBHOCTHU pPacTEHUI U (PAKTOPOB, BIUSIOLINX Ha HEEY.

@akTOphl pOCTAa PACTEHUM: BO3AyX M a’panus. [log3eMHoe nbIxaHUE PACTEHUM:
COCTaB IMOYBEHHOTO BO3AyXa, ra3oobmed. [‘a3oo0mMeH mpu  OecriOYBEHHOM
BbIpamuBanuu. [Ipaktnueckass padora «Aspamus, CO2 m O2. JlpixaHue pacTEHHII».
[TpakTrueckas padota «/IpIxaHue pacTeHUil: OIlEHKAa MHTEHCUBHOCTH JIBIXaHUS PACTCHUN
Y IIJIOJIOBY.

HccnenoBatenbckue padboTel: «BiusHue cmnoco0a BbIpamuBaHus (cocTaBa
IIUTATEIBHOW CMECH, CXEMBI BHECEHHS) HA POCT U PA3BUTHUS PA3IMYHBIX PACTEHUIN».

6. Kyasmypusie pacmenusn. Cospemennvie acnexkmut cenexkyuu (20 uacos)

Kak denoBek cran ucnonb3oBaTh pacTteHusi? CBs3b pPa3BUTHUS LUBUIU3AILUU
YEJIOBEKA M OJIOMAallHUBaHus pacteHuil. [lomectukanus. [uckyccus «JlomecTukanusi,
BCE JIM PACTEHUS W KUBOTHBIE, KOTOpPHIE KHUBYT PSIJAOM C 4YEJIOBEKOM UM
OJOMAIIHUBAIOTCS? MOXKHO JIM CYUTATH TapaKaHA OJJOMAIIHEHHBIM >KUBOTHBIM?)

HacnencTBeHHOCTh M U3BMEHYMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OPraHU3MOB.
N3menunBocth. Bunbl m3meHunBocTh. IIpakTuyeckas pabota «MoaudukaimoHHas
U3MEHYHUBOCTD (JIUCTHSI, UTOJIKU C OJTHOTO JEPEBa)».

I'en — wmaTepuanbHbIi HOCUTENb HACJIEACTBEHHOCTH W  HW3MEHYHMBOCTH.
HyxiienHoBble KMCHOTHI. JIOKann3anus reHeTUYEeCKOro Marepuana B KieTke. JleneHue
kietok. Permmkanus JIHK. OcHoBHas qormMa MosiekyispHoi Ouonoruu. TpaHcKkpumnius.
Tpancasuus. Myrtanuu. IIpaktuueckas padbota «['eH — HHCTPYKIUs M0 COOpKe KIETKH
(Ha Oucepe unu KoHcTpyktope)». Ilpaktuueckass pabora «Myrtamuss Ha OyTtepOpoe
(o000l 00BEKT W3 TpeAblayIield padoThl, T/I€ U3MEHEHHE MHCTPYKIUUA TPHUBEACT K
W3MEHEHUIO BHEIIIHETO BU/Ia OOBEKTA)».

D¢ derT OyTbUIOYHOTO TOPJIBIIIKA M TeHETHYeCcKoe paszHooOpaszme. Uto Takoe
reH0aHk? 3ayeM COXpaHITh T€HETUYECKHE pecypchl pacTeHuii? OCHOBHBIE CIIOCOOBI
COXpaHEHUsl TEHETUUYECKUX PECYpCOB pacTeHuH (ex situ u in situ).

3nauenue pabor H.M. BaBunoBa. 3akoH  roMosiorudeckux psiioB. LleHTpsI
MIPOUCXOXKJICHUS KynbTypHbIX pacrenud H.M. BasunoBa u ILM. JXXykosckoro.
[Ipaktruueckas pabota o rpynmnam «OTKy1a Ha HallTUX CTOJIaX (PYKTHI/OBOIITH/3IIAKI.

OcHoBHble MeTOnBI cenekiuu. [ ubpuauzanus. Dopmbel otOopa. OCHOBHBIE
HaIPaBJICHUS CEJICKIIUM: YIYUYIIEHUE YPOXKAWHOCTHU, YCTOMUUBOCTH K OMOTHYECKUM U
abuotnueckum ¢akropam. [Ipaktuueckas padota «Boipamubaem ropox. Kak nposectu
CKpEILUBAHUE y TOPOXay.

Ecte 1nu xu3Hp B T1ipoOupke? bBuOTEeXHOJOTHS KYJIBTYPHBIX PACTCHHI.
HccnenoBarenbckasi pabora «BeipammBanue pacTteHuii B npoOupke» (MOKHO



BOCIIOJIb30BAThCSl  pPe3yjbTaTaMU MPEAbIYIINX SKCIEPUMEHTOB IO COCTABIICHHIO
NUTATEIbHBIX PACTBOPOB JJIsI PACTEHUH ).

Kak  dyenmoBek  MoxkeT  MomubuuupoBaTh  pacteHus?  'eHeTHueckoe
penaktupoBanue. CoBpeMeHHbIE  TMOAXOAbl M JOCTH)KEHUS  T€HETHYECKOIO
penaktupoBaHust  pacteHuid.  I[Ipaktuyeckass pabora  «I'eHOMHBIE  HOKHHIIBI
(MonmenupoBanue padoTsl cucrembl CRISP-Cas).

7. Pacmumenvuas npooyxkuyus. (8 uacos)
Hanzemnsie n noa3emMHublie opranbl pactenuid. [loder nu Bugpon3MeHeHHbli noder
pactennii. CiocoObl pa3MHOKEHUS PACTEHUH.
[lonatne o KadecTBE NPOAYKTOB nUTaHMA. [IpoOiieMbl KOHKYpeHLUHU
OTEYECTBEHHBIX IIPOJYKTOB ITUTAHUS C UMIIOPTHBIMU. JIOTMCTHKA TOCTABKU U CPEACTBA

coXpaHeHusi mMpoaykToB nutTanus. [Ipaktudeckass pabota «lIpeaenbHO AOMYCTHUMBIC
koHneHTparuu (ITAK) u MeToabr KOHTpoJisi 6€30MaCHOCTH PACTUTENIBHBIX MPOJAYKTOB
MIATAHUS.

Mukpo3seneHb: oJe3HOCTh U TexHoJorus. MccaenoBarenbekas padota «OrieHka
KauecTBa BBIPAIICHHOW MUKPO3eJIeHN» (JIM0O0 CBOSA, TMO0 U3 Mara3uHa).

XUMHAYECKUN aHAJIN3 MPOTYKLIHH. OCHOBBI crieKTpooToMeTpun.
[Totenmmmometpusa. Xpomartorpadus. [Ipakruueckas padbota «MeToabl OLIEHKH KauyecTBa
pacTUTENIbHOW TMPOAYKIMH: XPAHEHHE M COXPAHHOCTh IUTATENIbHBIX BEIIECTBY» (110
JIOCTYITHOMY 00OpPYJIOBAHHUIO).

UccnenoBarenbckas pabora «OnpeneneHue ButamuHa C MeTOOM OOpaTHOTO
TUTPOBAHUS B TJIOJIaX HA PA3HOM CPOKE (CIoco0e) XpaHEHUs .

MonayJab «buorexHonorus» 7-8 kiaaccel (68 yacos)
1. Buomexnonozus (4 uaca)

[lonsiTue OWUOTEXHOJOTUMU. 3a4eM 4YEeJIOBEKY OHOTEXHOJOIMH, B YEM UX
IPEUMYILECTBO NEePe]] XUMUYECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOJIOTUH:
IPOMBIIIIEHHBIE MUKPOOPTaHU3Mbl, KIETKU U TKAHW PACTEHUH, KUBOTHBIX U YEIIOBEKA,
onokatanuzatopel. Ilpaktnueckas paborta «lIpumepbl npuMeHEHHs OHOJOTMYECKHUX
00BEKTOB B TBOEH KUIHI.

Celpbe Ui OMOCHMHTE3a M OLIEHKAa €ro OHOoJormueckod IeHHOCTH. OCHOBHBIC
UCTOYHUKHU yriiepona, a3oTa, (ocdopa, MukposnemeHTtoB. lccnegoBaHue HOBBIX
HMCTOYHUKOB CHIPhs (BKJIFOUAsi BOIPOCKI €ro MpeaBapuTeaIrHON 00paboTKH), pa3padoTka
HOBBIX MHUTATENbHBIX CPEl, B TOM YKCII€ BKIIOYAIOIIMX OUOCTUMYIATOPBI U JIPYrue
3JIEMEHTHI YIPABIEHUS U ONTUMHU3ALIUU MTPOLECCOB OMOCHHTE3a. MeTo1bl ONITUMHU3ALIUU
NUTATENbHBIX CPENI.

2. Mukpoouonozus (12 uacos)

[lonoxeHue NPOKAPUOTOB B CHUCTEME oOpraHudeckoro wmupa. CrpoeHue
OakTepuanbHON KieTku. Knaccudukarus Oakrepuii. Mopdonorus 6axrepuil. [Ipocteie
U CIOXHBIE METOJbl OKpamuBaHus Oakrtepuil. dusnonorus OakTepuil: NUTAHUE,



IBIXaHUE, POCT ¥ Pa3MHOKEHHE. 3HAKOMCTBO C JIOMEHOM ApxeH (3KCTpeMO(pUIbHOCTD,
0COOCHHOCTH CTpOEHHUs KieTKH). JJabopaTtopHast pabota « OPUKCHPOBAHHBIE MPENapaThl
Oaktepuii. OrmpeneneHue (HOpMBI TMPEATOKEHHBIX KYJIbTYp MHKPOOPTaHH3MOB,
UCMONb3ysl HPOCTOM MeToa OKpackw» JlabGoparopHas paborta «OnpeneneHue Tuma
KJIETOYHOW CTEHKU METOJIOM OKpamrBaHus o ['pamy» (pu HaIM4YUU peaKTUBOB).

MonoyHokucinoe u cnupToBoe OpoxkeHue. PororpodHbIe U XEeMOTpOHBIE
Oakrepun. KuHeTmueckoe  omucaHme — Ipolecca  pocTta  MHUKPOOPTaHU3MOB.
OKCIIOHEHIIMANIbHAs ~ Mojenb  pocra. KuHetnka ruben  MHKPOOPTaHU3MOB.
JIaGopartopHas pabota «IIpuroroBienue NpuKU3HEHHBIX MPEMAPATOB MOJIOYHOKHUCIIBIX
OaKTepuin.

[Tatorennsle 6akTepuu. UymHas majgoyka v yepHasi CMEpTh, OOTYJIN3M, CTOJOHSIK,
TyOepkyne3. Mctopus 60pp0bI ¢ OakTepuanbHbIMU HHGEKIMsIMU. JJabopaTopHas paboTa
«IloceB cmpbiBa ¢ pyk Ha yamku Ilerpu». JlaboparopHas pabora «Bbiaenenue uncton
KylIbTyphl Oakrtepuil. MeTton pasBeaeHud. MeToJ  HMCTOLIAIOLIETO  IITPUXA.
JlaGopatopHas pabotra «Mopdosiorudyeckas XapakTepUCTHKA BBIJCICHHON YHCTOU
KyJbTYPBI: XapaKTePUCTUKA KOJIOHUH, PopMa OaKkTepuil, TUIT KIIETOYHOU CTEHKI.

Boiina 6eckoHeyHOCTH: aHTHOUOTUKU MPOTUB OakTepuil. MeXxaHu3Mbl JIeHCTBHIMA
aHTUOMOTUKOB. MexKkieTouHass KOMMyHUKanus Oaktepuil. YyBCTBO KBOpyMa.
JlabopaTopHas pabora «CpaBHEHHE POCTa MHUKpPOOPraHM3MOB Ha dYallke 0e3 U ¢
nobaBieHus aHTUOUOTUKOBY» MccienoBarenbckas padora «llouck MUKpOOpPraHU3MOB
00J1aJa0UX AHTATOHUCTUYECKON aKTUBHOCTBION.

[Ipumenenue OaxkTepuil uenoBekoM. KuHeTmyeckoe omnucaHue OMOCHHTE3A
MPOAYKTOB MHUKPOOpPraHM3Mamu. bakrepuu, KOTOpble MOTyT paszjaraTh IUJIACTHK.
HccnenoBarenbckas paboTa « BeiieieHre MOJIOYHOKUCIIBIX OaKTEepUi, UCCIAEA0BAHNUE UX
AKTUBHOCTH.

MukpoopraHu3Mbl B arpoOHOTEeXHOJIOTUH. VICKyCCTBEHHBIE acCOIAIIUU PACTCHU I
¢ mukpoopranuzMamu. MccienoBatenbckas padoTta «Beinenenue 6akTepuil MOJIE3HBIX
JUISL PACTEHUI.

3. dykapuomuueckue opzanHuzmvl 6 Ouomexmoyocuu (niaecHesvle 2puobl,
opoxcicu, 6ooopocau) (12 uacos)

[InecHeBbIe rPUOBI TPOAYILIEHTHI OMOJIOTUYECKH aKTUBHBIX BEIIECTB.

OO6miast xapakTepucTHKa IpOXOKe caxapoMmuieToB. VICTOpusi MCHOJIb30BaHUS
JPOOKEH B TPAJAMIITMOHHON OMOTEXHOJIOTMHU. TEeXHOJIOTHY BUHOJEIUS U XJI€OOEeUeHHUS,
CIIeIMAIM3UPOBAHHBIC pachl Apoxked. Mertabonu3Mm npoxokeil. Peakius cniupToBOro
opoxenus. JlaboparopHas pabora «lloacuer kieTok apoxokedt B kamepe [opseBay.
JlaGoparopHas pabora «OOHapyKeHHE MPOAYKTOB CHUPTOBOTO OPOKEHUS: ITHUIOBOTO
CrUpTa W YIJIEKUCIOTo Tra3a». [lomydeHne BTOPHYHBIX METAaOOIMTOB B JIPOXKKAX.
Jpox:xu Kak mpoaylieHThl OnoTorums. [omyyueHue 1ieneBsix OSNKOB B IPOXKIKAX.

OCc00EHHOCTH BEreTaTUBHOTO W MOJIOBOTO Pa3MHOXKEHUS Y JIPOXOKEH, 3HaUCHUE
M3YyYEeHHUS] MHUTO3a W ILMTOKWHE3a JJIi ONTHMM3AlMK IPOILIECCOB KYJIbTUBUPOBAHUS
JIPOACKEBBIX IITAMMOB, TIOHUMAaHUS MPUYUH MATOT€HHOCTU JPOXKKEN U rpudoB, Moucka



MUILIEHEH (YHTUIMIOB U pa3pabOTKHM  HOBBIX JICKAPCTBEHHBIX  IPENapaToB.
Jlabopatopnass pabora «HaOmiomenue  pa3sMHOKEHHUS — JAPOMOKEBBIX  KIIETOK).
[TpakTudeckass padorta «IlomydeHue TBopora W kKedupa Ha OCHOBE MOJIOYHOKHCIIBIX
OakTepuii». IlpakTrueckas padora «OCHOBHBIC BHIBI KBaca W MX XapaKTCPHUCTHUKA»
«/IpoXoKH W MOJIOYHOKHCIIBIC OaKTepuH, MPUMEHSEMBbIC IS IIPOU3BOJCTBA KBacay.
[TpakTideckas pabota «CpaBHUTENBHBIA aHAIN3 PAa3BUTHS IPOAOKEH B adpOOHBIX U
aHadpPOOHBIX  ycIoBHsIX». [IpakTHueckas pabota «MeToabl OICHKH CBOMCTB

xJiebomneKkapHbeIX Ipoioked. OCcOOCHHOCTH MPUMEHEHHUS MPECCOBAHHBIX, CYHICHBIX U
MHCTAHTHBIX Aposxokeiy. MccnenoBarensckas padota «BrusHue QU3MKO-XUMUYECKIX
(bakTOpOB Ha Ka4eCTBO OMOTEXHOJIOTHYECKOW MpoAyKIuu (KBac, kedup, chip, xjied u
TP )».

Bogopocnun — mepcrekTUBHBIN OOBEKT ISl MPOU3BOACTBA O€iKa W yreBOJOB.
bruoTtexHomornyecKue METOJIbI OYUCTKU TBEPABIX, KUAKUX OTXOAOB M Ta3000pa3HBIX
0TX0J10B Mpou3BoAcTB. Crounble BOAbl. Cxembl OYMCTKH. BHOGUIBTPBI, a’3pOTEHKH,
METAaHTCHKH, OKCUTEHKU. AKTUBHBIM HJI M BXOJALIME B HEr0 MHUKPOOPTAHU3MBI.
Hcnonp3oBaHue BOAOPOCIEH B OYHCTKE CTOYHBIX BOJ. MccrnemoBarenbckas paboTta

«Bmusare pusnko-xummdeckux Gpaktopos Ha pocT Bogopocau (Chlorella vulgaris)».
4. Hacneocmeennasn ungpopmayus (8 uacos)

HacnencTtBeHHOCTh M U3BMEHYMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OPraHU3MOB.
N3menunBocTh. Buawsl m3meHunBocTh. [lpakTudeckas pabora «MoaudukairoHHas
W3MEHYUBOCTD (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

I'en — wmaTepuanbHBII HOCUTENIb HACJIEACTBEHHOCTM W  HW3MEHUYMBOCTH.
HyxkiienHoBbie KUCIOTHI. JIokain3alus reHeTUYecKoro marepuana B Kietke. Jlenenue
kietok. Permmkanus [JHK. OcHoBHas morma MosexkynisipHoi 6uosnoruu. TpaHckpurims.
Tpancnsauus. Mytaruu. [Ipaktudeckas padota «['eH — HHCTPYKIUS IO COOPKE KIIETKU
(Ha Oucepe unu KOHCTpyKTOpe)». [IpakTudueckas padora «Myrtamus Ha OyTtepOpose
(1000 00BEKT W3 mpeAblaylield padoThl, Tl€ U3MEHEHUE MHCTPYKUUU TPUBEHAET K
M3MEHEHHUIO BHEITHETO BHIa 00BEKTA)Y.

5. Bupyconozusa. (6 uacos)

[TonoxxeHue BUPYCOB B cUCTEME OpraHndeckoro mupa. CTpykTypa U XUuMUUYECKUH
coctaB BupycoB. Kiaccudukanus supycoB. Penpoaykius BupycoB. IIpocmoTp
JIOKyMEHTAIBHOTO (PHJIbMa O BUpycCax.

Bupycs - Bo30yautenu nunpexknnoHusix 6oe3neit. OnkoBupychl. bakreprodaru:
CTpOCHHE, CBOIWCTBa, npuMmeHeHue. [IpakTtuueckas pabdota. «Meton pa3BeneHUID
[IpakTudeckas padora. « TutpoBanue 6akrepuodarony.

buonoruueckue MeTo 1bl 60pHOBI C BUpyCaMHU.
6. I'ennasn unsicenepus u 6uomexuonozuu. (8 uacos)

OcHoBbl reHHOU uHXXeHepuu. Bektopa. Crnenuduueckue depMeHThl OakTepwHil.
[IpakTuueckass pabota «DHIOHYKJEa3bl PeCTpUKIMU (paboTa ¢ HYKJICOTHIHBIMU
MOCJIEI0BATEILHOCTAMU Ha OymMare).

buorexHonornu npoayKiuu OEIKOB B OaKTEpUAIbHBIX KyJIbTypax. JJocTikeHus
TeHHOW MH)KCHEPUU U OMOTEXHOJIOTHH.



CRISPR/Cas — cuctema amanTUBHOIO HWMMYHUTETa OaKTepUl H apXeu.
[TpakTrdaeckas padora «I'ennbie HoxHUIEI - CRISPR/Cas (MmoxenupoBanue Ha Oymare)»

I'MO. Metoasl nonyyenus ['MO. Urpa-auckyccust «Bemrpaii rpaHT Ha cO3/1aHuE

I'MO».
7. Buomexnonozuu ¢ scusomnosoocmee (8 uacoes)

JlomecTrKanus OCHOBHBIE JIOMAIIIHUE KUBOTHBIE; COBPEMEHHBIE HKCIIEPUMEHTAX
0 JJOMECTHKAIIMU >KUBOTHBIX (JIMCHIIA, HOPKA U ApP. — SKCIEPUMEHTbl HAYYHOU HIKOJIbI
akanemuka bensgeBa). Jluckyccus «JlomecTukanus, Bce JIM pacT€HUS U KUBOTHBIE,
KOTOpBIE JKMBYT PSJAOM C YEJIOBEKOM UM OJIOMAIIHUBAIOTCA? MOXHO JIM CUHTATh
TapakaHa 0JOMAIIHEHHBIM >KHBOTHBIM?».

CoBpeMeHHbIE METOABl B IKUBOTHOBOJICTBE: TpPAHCIUIAHTALUs 3MOPHUOHOB,
XUMEPHbIE  KMBOTHBIE, KJIOHMpoBaHue. Ilpaktuyeckas pabora «Meroauka
KJIOHUPOBaHU (MOJIEIMPOBAaHUE HA Oymare).

OcHOBHBIE 0OJIE3HH KUBOTHBIX M POJb MNATOTEHHBIX MHUKPOOPTaHU3MOB H
Mapa3uToB B pa3BUTUU 3a00JI€BaHUN JOMAIIIHUX KUBOTHBIX U OCHOBHBIX Mepax OOpHOBI
C HUMH; POJIb TOJIE3HBIX MUKPOCUMOHUOHTOB B OpraHu3Me KMBOTHBIX. [losioxuTensHoe
¥ 1000YHOE (OTpHUILIATENIbHOE) BO3ACHCTBUM AHTHOUOTUKOB HA OPTaHHU3M B XOJI€ JICUCHHUS
KUBOTHBIX; LENH W 3aJa4d BETEPUHAPUU. BHOTEXHONOTHS KOPMOBBIX IPENapaTosB.
[Ipaktuueckas pabora «CocraBiieHrue pallioHa MUTAHUS KUBOTHOTO, pacyeT PacxoJioB
Ha coxaepxkanue». MHccnenoBatenbckass pabora «OlleHKa KayecTBa MOJIOYHOM
MIPOTYKIIFH.

8. Buomexnonozcuu é pacmenuesoocmee (10 uacoes)

OcHoBHble MeTOnbl cenekuuu. ['mbpunmzanusa. Popmbel ordéopa. OCHOBHBIE
HAIPABJICHUS CENIEKLMU: YIYYIIEHUE YPOKAaWHOCTH, YCTOWYMBOCTH K OMOTHYECKUM U
abuotnueckum akropam. [Ipaktuueckas padbora «BoipanmBaem ropox. Kak nposectu
CKpEILLIUBAHUE Y TOPOXA).

OCHOBHBIE MOJXOJbl CEJIEKIUU W OHOTEXHOJOTHHM KYJbTYPHBIX pPACTCHHH,
['ubpuauzanus, otnajgeHHass TUOPUAM3AIMSA, HMCKYCCTBEHHBIM OTOOp, TeTepo3uC,
TpaHcopmalysi, MyTareHes, TeHeTUYecKoe penakThupoBaHue). VMcropus cenexkuuu B
Poccun n mupe, ucropus pazBuTHs BaXKHEUIIUX COPTOB KYJIbTYPHBIX PACTEHUN.

Kak uenoBek MoxeT MOAUPUITUPOBATH pacTeHus? ['eHHast HHKEHEPUsI PACTCHUIA:
Uro Takoe reHeTMyecKas WHXKEHEpHUs pacTeHUi. TpaHCreHHble pacTeHus. Meronbl
nonydyeHusi. OOpazoBaHue ONyXo0Jiel y pacTeHui. ArpoOakTepuanbHas TpaHCPOopMalus:
Ti-uazMus. I'enbl T-JTHK. MosekynspHO-TEHETUYECKUE MEXaHU3MBbI
tpanchopmarmu. ['eHeTnueckoe pemaktupoBaHue. COBpEMEHHbIE TOJIXOIbI U
JOCTHMKEHHMsSI TEHETHYECKOro penakTupoBaHusi pacteHuil. Ilpaktuueckas pabota
«["eHOMHBIE HOKHUIIBI (MOIeIMpOBaHe paboThl ccteMbl CRISP-Cas).

Ecte nu xu3Hp B mpoOupke? buoTexHomorus KyJIbTypHBIX PaCTCHUIA.



UccnenoBatensckast pabora «BwlpamuBanue pacTeHUd B HpoOUpKEe (MOXKHO
BOCITOJIB30BaTbCA PE3YJIbTATAMM MPEABIIYIIUX HKCIEPUMEHTOB IO COCTaBJIEHUIO
MUTATEIBHBIX PACTBOPOB JIJIsL PACTECHUM )».

Moayab «MoJieKyJIsipHbIe 0CHOBBI (PU3HOJIOTHH H (PAPMAKOJIOT I
9 kuacc (68 yacoB)

1. @usuonozuueckasn xumusn. (20 uacos)

Beenenue. buorennsie snemenTsl: opraHorensl: O, C, N, H. AktuBHble (HOpMbI
KHUCJIOpOJQA, X MOJy4YCHUE, HEUTPATU3aLtsl.

MakponieMeHThI: TPOLEHT COJIepKaHUsl B OpraHU3Me, BbINOJHsAeMast (PYHKIHS,
cojiepkaHue B mpoAykrax muTtanus. Ca2+ - cBsA3bIBaOIIME OENKH, JACTIOHUPOBAHUE
KaJIbIUS, PETyJIAUs YPOBHSA KaJIbLMSA B OpraHU3Me: TOPMOHBI Io4yek. Mg — crpoenue
xjiopoduiia, €ro akTUBAIMS COJIHEUHOU SHEPTrUeH.

MUKpO3JIEMEHTBI: B KaKMX MOJIEKYJaX COZAEpKaTcs, BbINOJIHAEMas (QyHKIus,
CoJepKaHue B IIpoayKTax nuranusd. [locimenctsus nepego3supoBKU MUKPOIIEMEHTAMM.
Fe — ycBauBaemble THUINBI COEOUHEHMH Kene3a. ['eMOnmpoTeuHbl, TE€MOIMAaHUH,
nurtoxpomsel. Cu — YCBOGHHME M TpaHCIOPT MenH. benku, coxepxkaiue Meab.
[TaTonornueckue cunapoMel MeHke u BunbcoHa, cBsi3aHHbIE ¢ META0OIM3MOM MEJH.

Toxkcuunbie 3neMeHThl llepuoguueckor cHUCTEMBI i1 OpraHu3Ma. BriusHue
HEJIOCTaTKa MAaKpO ¥ MUKPOJJIEMEHTOB Ha KUBBIE OPTaHU3MBI.

UccnenoBarenbckas  pabora  «KoimyecTBeHHas  OLIGHKA  COJEPKaHUSA
MUKPO3JIEMEHTOB WJIM BUTAMUHOB B MMILEBBIX NPOAYKTAX)

XKupsl. 3ab6o1eBaHus YeIOBEKa, CBA3aHHBIE C HAPYLUICHUSIMH KUPOBOr0 OOMEHa.
Juciunuaemun.

VYrneBoapl. 3aboseBaHUs 4e€lIOBEKa, CBA3AHHBIE C HAPYUICHUSMH YIJIEBOJAHOIO
obmena. CaxapHslii 1uaderT.

benku. Ctpoenue. 3a001eBaHus YEI0BEKA, CBSI3aHHbIE C HAPYIICHUSIMU OEIKOBOTO
oOmeHa. @yHkiuu 6enkoB. epmentsl. Mexanusm aeiictBus. Kinaccsl epmMeHTaTUBHBIX
peakuii. Kodepmentsl. Ilpaktudeckoe 3ansarue «KauecTBeHHBIE peaknuM Ha
opraHuueckue Mojekyne». [Ipaktuyeckoe 3anatue «JleHarypauus  OelKOB»
IIpakTnueckoe 3ausatue «M3ydeHrne akTMUBHOCTH aMUJIA3bD».

ButamuHbl )KupopacTBOpUMbIE, BogopacTBopuMble. [IpeBpanieHue BUTaMUHOB B
akTUBHBIE (HOPMBI KOPEPMEHTOB. ABUTAMHHO3BI.

OCHOBHBIC THUIIBI METa0OJWYECKUX peakiuil. buosHepreTueckue MPOIECCHI.
I'mukonus. Hukn Kpebca. Lenb nepeHoca 31eKTpOHOB. OKHUCIEHHE KUPHBIX KUCIOT.
Karabanmu3m amunokuciaor. ImrokoHeoreHe3d. CuHTE3 YIJIEBOJOB, OENKOB, MKHPOB.
Merabonutuyeckue 3aboneBanus. I[Ipaktuueckoe 3aHsTHe «PemeHme 3amay  Ha
DHEPIreTUICCKUN OOMEH.

Knerka. [lonsitue memOpansl. @yHKIIMM MeMOpaH. Buibl Tpancmnopra B KIETKY.



MemOpannbsie opraHougbsl. 3a0oyieBaHUS CBS3aHHBIE C HapylleHHEM pPaOOThI
MEMOpaHHBIX OpraHesul, OOJE3HW HAKOMICHHUS. THIBI KOHTAKTOB MEXAY KJIECTKaMHU.
3HaueHHE MEXKJIETOYHOW KOMMYHHUKAIIMU JJIA 370pOBbsi opraHusma. [Ipaktuueckoe
3aHsTHE «/lnamus (kieTouka Tpayoe)».

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

2. Monexynapnas ouonozus. (20 uacos)

OCHOBHBIE BEXU PAa3BUTHS MOJIEKYJIIPHOIN OMOJIOTHH.

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

MartpuuHble CHHTE3bl. Pernukanus — OCHOBa KJIETOYHOro JeieHus. [IpuHuumb
perunkanuu. [Ipaktudeckas padota «PernukaruBHas mammHaa (Mrpa-IeMOHCTPALIN)».
[Ipaktuueckas padora «I[1LP (Mmoxens ammudukaius Ha Gymare).

Mytanuu. Uto Be13biBaeT n3ameHeHus B ctpoennu JJHK. [IpuHimne! penapanum.

Tpauckpunuus. [Ipaktnyeckas pabora «Cuna mpoMoTOpay.

I'enetnueckuii koa. Ilpaktuueckas pabora «Pemenue 3agad Ha TE€HETHUYECKHM
ko1 Tpancusaius. [Ipaktuyeckas padora «DoaguHT OEIKOBY.

Opranusanuss reHoMa BUPYCOB IIpOTHBOBHpPYCHBIE CpPEACTBA, MEXAHU3MBI HX
JEHCTBUSL.

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

Opranuzanusi reHoma 3ykapuoT ['eHomHOe penakthpoBanue. IlpakTuueckas
pabota «PaboTa B COBpeMEHHBIX TeHeTHUYeCKUX Oa3ax naHHbIX. [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. McciemnoBarenbekas pabota «IKCIIEPUMEHTHI 110
OTIpEeIeNIEHUIO0 TOKCHYHOCTH BEIIECTB HA apTEMUIUIX.

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

Buner B3anmopeiicTBus nekapcTB. CHHEPTU3M M aHTaroHW3M MPU COBMECTHOM



JICCTBUY JICKAPCTBEHHBIX BEILIECTB, X PA3HOBUIHOCTH.

TpancMeMOpaHHBI CUTHAIUHT. THUIMBI KJIETOYHBIX pElENnTOpoB. MeMOpaHHBIE:
MOHHBIC KaHAJIbI, KATAIMTUYECKUE U compshkeHHbIe ¢ (G-0ekaMu; BHYTPUKIETOYHBIE:
UATOIUIA3MATUYECKUE U sJIepHbIC. MEXaHU3MBI JINTAHA-PELENITOPHOTO B3aUMOICUCTBHSI.
CenekTUBHOCTh (M30MpPATEIBHOCTb) JEUCTBHS, CBSI3b «XUMHUYECKas CTPYKTypa —
dapmakoIorudecKas aKTHBHOCTh BEIICCTBY.

PapMaKoJIOrM4eCKOM MOAYJIALIMU CUHANTHYECKON XOJUHEPIrUYECKON Iepenayu.
MonekynspHelii MeXaHM3M JAcHCTBHS U (apMaKoJIOTHYECKHEe CBOMCTBA M-
XOJIMHOOJIOKATOPOB, raHrano0JI0KaTOPOB " Kypapenoao0HbIX CPEACTB.
@apmMaKoJIOTUUECKass  PEeryyialus  aKTUBHOCTH  aJpPEHEPrMYeCcKOro  CHHArca.
AJIpEHOMUMETHUKH, aAPEHOOJIOKATOPhI, CcUMMAaTOJUTUKU. [IpakTuueckass paboTa
«BnusiHMe agpeHaauHa Ha CEpIeUHbIE COKpalieHus (TporpaMMHOE 00€CTICUCHHUE).

MonekynsipHas (papmMakoJoThsi aHTHUAJUICPTUYECKUX CPENCTB. [ MCTaMUHOBBIE
pelenTophl: TUIBI, MOJEKYJsApHas opranuzanus. CtaObuinMzaTopbl MEMOpaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIA MEXaHU3M JIEUCTBHSI, 0COOEHHOCTH KIIMHUYECKOTO MPUMEHEHHS,
TOYKYU TPUJIOKCHHS TEUCTBUS MHTHOUTOPOB JTUITUIHBIX MEIUATOPOB.

MexaHu3M JNEUCTBUSA U NPUMEHEHUE MPENApaToB, CTUMYJIHUPYIOMIMUX ITPOLECCHI
MMyHUTEeTa. DPapMaKOJIOTHMYECKass XapaKTEPUCTUKA HWHTEPJICUKHUHOB: IIOJy4YECHHUE,
MEXaHU3M JIeUCcTBUS, TpuMeHeHre. OCHOBBI MaTO(U3UO0JIOTHU O0CTPO(dha30BOTO OTBETA,
Meauanys BocnaaeHus. MoneKyIspHbI MEXaHW3M TPOTUBOBOCIIAIUTEILHOTO JICUCTBHS
TIIOKOKOPTUKOCTEPOUJIOB,  HECTEPOMIHBIX  MPOTUBOBOCHAIUTEIBHBIX  CPEJCTB.
[Tpaktrueckas pabota «I'ucTonorudeckre mpenaparbl UMMYHHOU CUCTEMBI.

[TonsTre 0 HapKO3€ U HAPKO3HBIX Ipenaparax. KieTouHbli 1 HEPBHBIA HAPKO3.
dapMakoJIOTUUeCcKass XapaKTEPUCTUKA OTACNIBbHBIX TPYII HApPKO3HBIX CPEJCTB.
[TocnenoBarenbHOCTh JEHUCTBUS Ha IEHTPaIbHYIO cucTteMy. l[IpakTudeckass pabota
«l'ucronornueckue npenaparsbl HEPBHOU CUCTEMBDY.

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

MonekynsipHble acnekTbl Houuueniuu. OnuaTHblE PEUEnTOpbl, WX THUIIBI.
DHkehaauHbI U SHIOPPUHBI - SHIOTCHHbBIE JINTAH bl OMTMATHBIX PEIENTOPOB.

AHTHUIICUXOTHYECKOE JEeHCTBUE, BIUSHUE HA (QYHKIUIO SKCTPANUPaAMUTHON
CHUCTEMBI, IMOIMOHATLHYIO c(epy, pBOTHBINA IIEHTP, apTEepPHAIbLHOE NaBJICHUE, IEHTP
TepMOperysiiuu. MOJEKyJISIpHbIE MEXAaHU3MBI JEUCTBUSI HEUPOJIENITUKOB, BIMSHUE HA
nohaMHUHOBBIE, CEPOTOHUHOBBIC, aJIPEHO- U TUCTAMUHOBBIC PELICTITOPHI, UX ICUCTBUE HA
KJIETOYHbIE MEMOpaHbl, Ha JCMOHUPOBAHHWE TKAHEBBIX MOHOAMHUHOB. l[loTeHIMam-
3aBUCUMBIC HATPUEBbIC KaHAJIBI KAK MUTIICHH JEHCTBUS MECTHBIX aHECTETUKOB. CIIOCOOBI
WHTUOMPOBAHUS MMOTEHIMAT-3aBUCUMBIX HATPHUEBBIX KAHAJIOB MECTHBIMU aHECTETUKAMH.
[Ipaktuueckass pabora «Kapra oskcnpeccun A0()aMHHOBBIX U CEPOTOHHHOBBIX
pELeNTOPOB B MO3Te MbIIeii». MccnenoBarenbekas padora «IloBeaeHYeckre TeCTh Ha



peiokax Danio rario. Csermo-temHass kamepa». FcciaemoBaTtenbckasi —pabora
«IToBenenueckue TecThl Ha priOKkax Danio rario. OTkpeiTOe mosie». MccienoBarenbekast
pabota «IloBegenyeckue TecThl Ha piOKax Danio rario. CtaliHOE TTOBEICHHE.

Monyab «MoJiekyJisipHbie 0CHOBBI cejiekium» 9 kiaace (68 yaca)
1. Monexynapuas ouonozus. (20 uacoes)

OcCHOBHBIE BEXU Pa3BUTHUS MOJIEKYISIPHON OMOJIOTHUH.

HyxnennoBblie kucnoTsl. OCHOBHBIE MPUHIUIIBI cTpoeHus. [IpakTruueckas paboTa
«Beigenenne JIHK w3 Gananaw». Ilpaktuueckas pabota «Moaenb JIHK-opurammy.
[Tpaktnueckass pabora «Omnpenenenne kauyectBa mnpenaparoB JHK ¢ momomisio
cnekTpodoToMeTpun» (MPU HATUIUH 000PYIOBAHMS).

MartpuuHble CHHTE3bl. Pernukanus — OCHOBa KJIETOYHOro JeieHus. [IpuHuumb
perukanuu. [Tpaktuueckas pabora «PemukaTuBHas MallnHa (UTpa-IeMOHCTPALINS ).
[Tpaktuueckas padora «I1LP (Mmoxens ammudukaius Ha Gymare)y.

Mytanuu. Uto BeI3biBaeT n3meHeHus B ctpoennu JJHK. [IpuHimne! penapamnum.

Tpanckpunmus. [Ipaktuueckas padora «Cuna mpomMoTopay.

I'enetnueckuii koa. Ilpaktuueckas pabora «Pemenue 3agad Ha TEHETHUYECKHI
ko1 Tpancisauus. [Ipaktuyeckas padora «DoaauHr OENKOBY.

Opranuszanusi reHoMa BUPYCcOB [IpOTHBOBHpPYCHBIE CpEACTBA, MEXAHU3MBI HUX
NEHCTBUA.

Opranuzanus reioma  Oakrtepuii  AHTHOAKTEepUATbHBIC npenaparsl.
UccnenoBarenbckas padbota «PacnpocTpanenne aHTHOMOTUKOPE3UCTEHTHBIX OaKTEPUii»
Opranuzanusi reHoMa 3ykapuoT ['eHoMHOe pemakTupoBanue. [Ipaktuueckas pabora
«PaboTa B COBpeMEHHBIX reHeThYeckux Oazax maHHbIX. [IpoBenenue In silico ananuza
MTOCIEA0BATEILHOCTEN TEHOBY.

2. Monexynapuote ocnoeot 2enemuxu (20 uacos)

[Ipeamer renetuku. KparTkas HCTOpUS  pa3BUTUSA  NPEACTABICHUS O
HACJIEJICTBEHHOCTH.

OT resa K IpU3HAKy: KaK packpacuth Kora. Yro takoe npusHak? [IyTe OT rena no
npuzHaka. Myrtamuu. Asenu. ['eTepo3urorsl M TOMO3UTOTHL. [[OMUHaHTHBIE W
peueccuBHble amenu. PoneBas wurpa «Amtenu». HcciienoBatenbCKAil  MPOEKT
Myrtarennbie GaKkTOpBHI.

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

JluckpeTHoe HaclelIOBaHHWE NPU3HAKOB. 3aKOHbI MeHzend: OIWH IeH - OJUH
npu3Hak. CxeMa CKpeluBaHus. 3aKOH €IMHO00pa3us TMOPHUIOB MEPBOTO MOKOJEHUS.
[IpakTnueckoe 3ananue «EanHooOpasue mepBOro mokoJieHUs». 3aKOH paclieryIeHHs



IpU3HaKa BO BTOpoM mokojeHuu. [Ipakrnueckoe 3ananue «Pacuiennesue Bo BTopoM
noKoJIeHun». MccnenoBarenbCkuil mpoekT «3akoHbl I'. MeHaens B 3KCIIEpUMEHTE.

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

B3aumopeiictBue reHOB. AJenbHOE WM HealuenbHoe. [IpakTtuueckoe 3aHsTHE
«B3anmojielicTBYS 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 ocnogwl cenexyuu (28 uacos)

['enbl B momymnsAnusx: Benukoe paBHoBecue. [lomymamus. YacToTel BcTpeyaeMocTu
Npu3HaKa u ajiens. YpaBHeHue Xapau-Baitnoepra. [Ipaktuueckoe 3ananue «4acToThbl
amieneil, reHoTHUNoB U (GeHoTunoBy. MccnegoBaTenbCKU MOpPOEKT  «AHaNIHU3
TeHETHYECKOM CTPYKTYpPhI MOIMYJISIIUYU (Ha OCHOBE 3akoHa Xapau-Baitubepra)y.

[Tonynsauuu MEHSIOTCS: YUCIEHHOCTh, MUTPAIMS U BbIOOp cymnpyra. dakTopsl,
KOTOpbIE BBIBOJSAT TOMYJISIIIMIO W3 paBHOBecus Xapau-BainOepra. YucieHHOCTb
nonynsiuuu. PoneBas wurpa «3Oddext ocHoBatens». PoneBas wurpa «Oddexr
OyTbUIOUHOTO TopJbimKay. [peid reHoB. Myrauuun. HeciywaliHoe ckpelnuBaHue.
N3ossiusi.

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

MoaudukanronHas U3MEHYUBOCTb. Craructuyeckue O0COOEHHOCTH
Moau(UKAIIMOHHONW U3MEHUUBOCTH. VccnenoBarenbckue pabotel «MoaudukaroHHas
M3MEHUYMBOCTh PACTEHHUM B MPEIEIIaX BAIEr0 MECTA )KUTEITbCTBAY.

HacnenoBanne KOIMYECTBEHHBIX NPU3HAKOB. KOJIMYECTBEHHBIE MPU3HAKHU.
CpenoBast usMeHUHUBOCTh npu3Haka. Koadduiment HaciaegyemocTu npusHaka. OTBET Ha
otoop. [lomck reHoOB KOJWYECTBEHHBIX MpU3HAKOB. OMHOHYKJICOTHUIIHBIE BapHaHTHI
re’oB. JIHK-uur. IloJJHOreHOMHBIN aHAJIM3 aCCOLMALIMHI.

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

JlomecTukanuys U 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 3amanue «l OMOJOTMYECKHUE PsAAbl  HACIEICTBEHHOMU
W3MEHYHUBOCTH.

CoxpaHHUTh ¥ U3YYHUTh T'€HBI, YTOOBI MEHATH Oyaymiee. Kak mpaBMIIbHO XpaHUTh



redpl. Kommekuuu reHeTHYecKux  pecypcoB  pacteHuil. Ilpaktukym  u/minm
MCCIIEIOBATENbCKUI MPOEKT «MeToapl KyJIbTHBHPOBAHUS in Vitro Uisi COXpaHECHUS
F€HETUYECKUX PECYPCOB PACTCHUM U JIJI1 YCKOPEHHOU CEIEKIINN.

['eneTnueckue NEHTpHl B Halled cTpaHe. ['Ae 3aHUMAIOTCA TEHETUKOM W
T€HOMMKOM JIJI1 HYK]l CEJIbCKOTO X035CTBA.

IINIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUHOM JEATEJBHOCTH

3aHsATHST B paMKax MpOrpaMMbl HampaBiI€Hbl Ha OOECIEUEHUE JOCTHUKEHUS
INIKOJbHUKAMU  CJHEAYIOMIMX  JUYHOCTHBIX, METAlNPEAMETHBIX U  MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE Pe3yJIbTAThI:

B cgepe epasxcoanckoco eocnumanus: TOTOBHOCTh K KOHCTPYKTHUBHOM
COBMECTHOM JI€SITEIbHOCTH MPHU BHITTOJIHEHUH UCCIIEIOBAHUM M TPOEKTOB, CTPEMIICHUE K
B3aMMOIIOHHMAaHMIO U B3aMMOIIOMOIIIH.

B cpepe nampuomuueckozco 6ocnumanus; OTHOIICHHE K OMOJIOTUM KaK K BaXKHOU
COCTaBIIAIONIEH KYJbTYpbl, TOPJIOCTh 3a BKJIaJl POCCUHUCKHUX M COBETCKMX YYEHBIX B
pa3BUTHE MUPOBOM OMOJOTHUUECKON HAYKH.

B cepe Oyxosno-wpascmeennoco eocnumanusi: TOTOBHOCTb  OILICHHBATH
MOBEJACHWE M TOCTYNKH C TMO3WIHUM HPABCTBEHHBIX HOPM M HOPM SKOJOTUYECKOU
KYJbTYpbI; TOHUMaHHWE 3HAYMMOCTH HPABCTBEHHOI'O ACTEKTa JICSITEILHOCTH YEJIOBEKA B
MEIUIIMHE U OMOJIOTHH.

B cgepe scmemuueckoco e6ocnumawnus: TOHUMAHHWE POJM  OHOJIOTMH B
(GhOpMUPOBAHUM ICTETHUECCKON KYJIbTYpPhl JUIYHOCTH.

B cghepe usuueckoco socnumarnus, opmuposarus Kyibmypsel 300p06bsi U
IMOYUOHATBbHO2O ON1A20NOAYHUsL. OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO U
yCTaHOBKa Ha 37I0pOBbIH 00pa3 )KU3HU (370pOBOE MUTAHHUE, COOJIIOACHNE TUTHEHUYECKUX
MIPaBUI U HOPM, COaTaHCUPOBAHHBIN PEXXUM 3aHIATHUI U OTIIbIXA, pEryJisipHas puznueckas
aKTUBHOCTbH); OCO3HAHWE TOCJICACTBUN U HEPUITUE BPEAHBIX MPUBBIUEK (YIIOTpeOICHUE
aJIKOTOJIsl, HApKOTUKOB, KypeHHE) W HHBIX (opM Bpena s (U3HUECKOro U
MICUXWYECKOTO 370pPOBbsI; COOJIIOJICHUE MPaBWI OE30MACHOCTH, B TOM YHCJIC HaBBIKU
0e301acHOr0 MOBEICHUS B MPUPOIHON cpefie; chOpMHUPOBAHHOCTh HaBBIKA pEeQIICKCHH,
yIpaBJICHHE COOCTBEHHBIM YMOIIMOHATLHBIM COCTOSTHUEM.

B cghepe mpyoosoeo socnumanusn: akTUBHOE y4acTHe B PEIICHUM MPAKTUYECKHUX
3a7a4 (B paMKax CEMbH, IIKOJbI, rOpojia, Kpas) OMOJIOTHYECKOM M IKOJIOTUUYECKOM
HaIPaBJIICHHOCTH, MHTEPEC K MPAKTHUUECKOMY M3Yy4YeHHUIO Mpodeccuii, CBA3aHHBIX C
OMOJIOTHEH.

B cepe sKxonocuueckoeo 6ocnumanus:  OpUEHTAlMSl Ha TMPUMEHEHUE
OMONOTUYECKUX 3HAHUH MPHU PEIICHUH 3a/1a4 B 00JIACTH OKPY>KAIOIICH Cpe/ibl; 0CO3ZHAHUE
HKOJIOTMYECKUX MPOOJIEM U IMyTEW UX PEUIEHUS; TOTOBHOCTh K YYACTUIO B TPAKTUYECKON



NEeSATEIbHOCTH SKOJIOTUYECKON HANIPABICHHOCTH.

B cgepe nomumanusa yemnHocmu HaAyyHO20 NO3HAHUA! OPUEHTALUS HA
COBPEMEHHYIO CHCTEMY HAy4YHBIX NPEICTaBICHUA 00 OCHOBHBIX OHOJOTHMUECKHX
3aKOHOMEPHOCTAX, B3aWMOCBS3SX 4YEJIIOBEKA C MPUPOJHOM K COUHAIBHOM CPEIOM;
MMOHUMAaHUE POJU OMOJOTHYECKON HAyKu B (DOPMHUPOBAHWH HAYYHOTO MHUPOBO33PCHUS;
pa3BUTHE HAY4YHOU JII0OO3HATEIBHOCTH, MHTEpeca K OMOJIOTMYECKOW HayKe, HaBBIKOB
UCCJIeI0BATEIHCKON e TEIHHOCTH.

B cgpepe adanmayuu xk usmeHAOWUMCA YCLOBUAM COYUANBHOU U NPUPOOHOU
cpeobl: aJeKBaTHAs OIICHKA W3MEHSIONIUMXCS  YCIIOBUM; MPUHITHE  PELICHUS
(MHAMBUlyaTbHOE, B TPYIINE) B H3MEHAIONIUMXCS YCIOBHUSIX HAa OCHOBAaHHMM aHAJIU3a
Oounonornyeckor mHGoOpMaINK; MIIAHUPOBAHUE  JCHCTBUUA B HOBOM  cHUTyaluu
HA OCHOBAHHMH 3HAHUHN OMOJOTUYECKUX 3aKOHOMEPHOCTEM.

MeTanpeaMeTHblIe pe3yJibTaThI:

B cghepe osnaoenus ynusepcanvrvimu yueOHbIMU NOZHABAMENbHBIMU OCUCBUIMU.
ba3oBbI€ JIOTHYECKUE NCHCTBUSL:
® BBIABIATHP M XapaKTepHU30BaTh CYIIECTBCHHBIC TMPU3HAKKA OHOJIOTHYECKUX
00BEKTOB (SIBIICHUN );
® YCTAaHABJIMBATh CYIIECTBEHHBIH TIPU3HAK KiIacCU(UKAIUK OHOJOTHUECKUX
00BEKTOB (SIBIICHHI, MPOLIECCOB), OCHOBAaHWS sl OOOOIICHUS W CpaBHEHUS,
KPUTEPUH TIPOBOJUMOTO aHAIN3a,;

® C yuéTOM NIPEMJIOKEHHOW OMOJIOTUYECKOMN 3a7a4M BBIABIISTH 3aKOHOMEPHOCTU U
MPOTUBOPEYMSI B paccMaTpuBaeMbIX (akTax ¢ HaOMIOJCHUSIX;, Ipeasiarath
KPUTEPUH [IJIS1 BHIABJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

® BBIBIATH JeUUIUTHI HMHPOPMAIIUU, NAHHBIX, HEOOXOJMMBIX Jisi PpEIICHUs
MMOCTaBJICHHOM 3aJ1a4H;

® BBISBIATH TNPUYUHHO-CIEACTBEHHBIE CBS3U TP M3YUYCHUH OHOJIOTHYECKUX
SIBJICHUW W TPOLIECCOB; J€JIaTh BBIBOJBI C HCIOJIb30BAHUEM JICIYKTHUBHBIX U
MHJYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKIIOUCHUH MO aHAJIOTHH, (POpMYITUPOBAThH
TUIIOTE3bl O B3aUMOCBSI34X;

® CaMOCTOSITENIbHO BBIOMpATh CIOCOO perieHus ydeOHON OMOJIOTMYECKOW 3ajadu
(cpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHUS, BEIOMPATh HAMOOJEe MOIXO SN
C YU4€TOM CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbI€ HCCAEN0BATEILCKUE ICUCTBHUSL:

® IICMOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEILCKUN MHCTPYMEHT MO3HAHUS;

e (QopmynupoBaTh BOMPOCH, (UKCUPYIOIIHE pa3pblB MEXAY pEaJTbHBIM U
KEJIATeIbHBIM  COCTOSIHUEM  CUTyaluH, OOBEKTa, W  CaMOCTOSITEIHHO
YCTaHABJIMBATh HCKOMOE U JaHHOE;

e (dopmupoBath  THMOTE3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKIICHH,
apryMEHTHPOBATH CBOIO TO3UIINI0, MHCHHE;

® TIPOBOJIUTH IO CAMOCTOSATEIHLHO COCTABIICHHOMY IIIaHy HAOJI0ICHNE, HECTIOKHBIH
OMOJIOTUYECKHIA JKCIIEPUMEHT, HEOOJBIIIOE WCCIIEIOBAHNE I10 YCTaHOBJICHHIO
0COOEHHOCTEH OMOJIOTUYECKOT0 00BEKTa (TIpoliecca) u3y4eHus,

® TIPUYNHHO-CICACTBEHHBIX CBSI3ed W 3aBUCUMOCTEH OHMOJIOTHYECKUX OOBEKTOB



MEXTy CO0Oi;

OIICHWBATh HA MPUMEHUMOCTHh M JIOCTOBEPHOCTh WH(MOPMAIINIO, TIOJYYCHHYIO B
X0/J1e HAOJIIOICHUS U SKCIIEPUMEHTA;

CaMOCTOSATENIbHO (OPMYIHPOBAaTh OOOOIIEHUST W BBIBOABI IO pe3yjbTaTam
IPOBEIEHHOTO HAONIONCHUS, SKCIEPUMEHTA, BIAJETh MHCTPYMEHTAMHU OILICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJIOB U 000OIIECHUH;

IIPOrHO3UPOBAThH BO3MOKHOE JalibHEMIIIee pa3BUTHE OUOIOTHYECKUX MPOIIECCOB U
UX TIOCNEJCTBUS B aHAJIOTHYHBIX WM CXOJHBIX CUTYyaIUsX, a TAKXKE BBIJIBUTATh
MPEANONIOKEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBUSIX M KOHTEKCTaX.

PabGora ¢ nadopmarmeii:

NPUMEHATH Pa3IMYHBIE METOJIbI, HHCTPYMEHTHI U 3aIPOCHI MPU TOUCKE B 0TOOpe
Owonornueckoi WHGOPMAIMM WM JaHHBIX W3 HMCTOYHHUKOB C YYETOM
MPEeI0KEHHOM y4eOHOM OMOIOTUUECKOM 3a/1auu;

BBIOWpATh,  AHAJIM3UPOBATh, CUCTEMATU3UPOBATh M  HUHTEPIPETHPOBATH
OMOJIOTUYECKYI0 HH(POPMAIIUIO PA3IMYHBIX BUJIOB U (hOPM MPECTaBICHUS;
HaXOJIUTh CXOJHBIC apIYMEHTHI (TTOATBEPKIAIONINE UITH OTIPOBEPTaroNIiue OJHY U
Ty K€ UJCI0, BEPCHIO) B Pa3TUIHBIX HH(OPMAIIMOHHBIX HCTOYHUKAX;
CaMOCTOSTENIbHO BBIOWPATh ONITUMAILHYIO (OpMY MpeICTaBlIeHUs HH(OPMAITUH U
WJUTFOCTPHPOBATH peliaeMbIe 3a/1a4l HECIIOKHBIMU CXeMaMHU, TUarpaMMaMu, HHOM
rpaguKoil 1 UX KOMOMHAIIUAMY;

OIICHUBATh HAJEKHOCTh OMOJIOTMYECKOW HMHGOpMAIMK TI0  KPUTEPHSM,
MPEIJI0KEHHBIM YUUTETIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTEILHO;
3allOMHMHATh U CUCTEMATU3UPOBATh OMOJIOTMYECKYI0 HH(OpMaIHIo.

B cghepe osnadenus ynusepcanvuvimu yueOHbIMU KOMMYHUKAMUSHLIMU OCUCMEUIMU
OOuienue:

BOCIIPHHUMATh U (OPMYIUPOBATH CYKICHHUSI, BEIPAKAaTh AMOIIMHM B TIPOIIECCE
BBITIOJIHEHUS MPAKTUYECKUX U J1a00paTOPHBIX paboT;

BBIpaKaTh ce0s1 (CBOIO TOUKY 3PEHHS) B YCTHBIX M MUCbMEHHBIX TEKCTaX;
pacmo3HaBaTh HEBepOadbHBIC CpEACTBA OOIICHWS, ITOHUMAaTh 3HAYCHUC
COIMAIBHBIX 3HAKOB, 3HAaTh W PAaCloO3HABATh MPEANOCHIIKA KOH(IMKTHBIX
CUTYaIlMi U CMsITYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MOHUMAaTh HAMEPEHUsI JPYTUX, WPOSABIATh YBAXKUTEIHHOE OTHOIIEHUE K
co0eceTHUKY U B KOPPEKTHOU GopMe (HopMyTupOBaTh CBOM BO3PAKCHHUS,

B XOJI¢ JIMaJiora W/WIi TUCKYCCHH 3a1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMon
OMOJIOTUYECKOW TEeMBl M BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha peIICHUE
OMOJIOTHYCCKOM 3a/1a9M M MOJIepKaHue OJ1aroeaaTeIbHOCTH OOIICHUS;
COTIOCTaBIIATh CBOW CYXACHHUS C CYKICHHSIMH JIPYTUX YYaCTHHKOB JIHAJIOTa,
0OHapy>KUBaTh Pa3JIMUUS U CXOJICTBO TIO3UITUH;

MyOJIMYHO TPEACTABIATH PE3YJIbTATHl BBIMOJIHEHHOTO OMOJIOTHYECKOTO OTIBITA
(3KCcTIepUMEHTAa, UCCIEA0BAHUS, IPOEKTA);



® CaMOCTOSITEBHO BBIOUPATh (POPMAT BBHICTYIUICHHUS C YUETOM 3a/1a4 IPE3CHTAIIUU U
OCOOEHHOCTEW ayJauTOpPUM W B COOTBETCTBHHM C HHUM COCTABJISTh YCTHBIE U
MACBMEHHBIE TEKCTHI C UCTIOJIb30BAHUEM WILIIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHas JIEATEIBHOCTD (COTPYIHHYECTBO):

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

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

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

® [UJJAHUPOBATh OPraHU3AIMI0 COBMECTHOU pPaOOThI, OMPENENsITh CBOIO POJb (C
y4€TOM TPEANOYTEHUI M BO3MOXXHOCTEW BCEX YYAaCTHUKOB B3aMMOJICHCTBUS),
pacrpenensaTh 3aJadyd MEXIy WIEHAaMH KOMAaH[Ibl, Yy4acTBOBAaThb B T'PYMNIOBBIX
dbopmax paboTsl (00CYk1€HUSI, 0OMEH MHEHHUSIMU, MO3TOBBIE IITYPMbI U UHBIE);

® BBIMNOJIHITH CBOIO YaCTh Pa0OTHI, IOCTUTATh KAYECTBEHHOTO pe3yJibTaTa 1o CBOEMY
HAIIPABIICHUIO U KOOPAUHUPOBATH CBOU JIEUCTBUSA C IPYTUMH WICHAMH KOMAaH]IbL;

® OIICHMBATh Ka4yeCTBO CBOEro BKJaJa B OOMIMH MPOIYKT IO KPUTEPHUM,
CaMOCTOSATENbHO  CHOPMYJIMPOBAHHBIM  YYaCTHHUKAMHU  B3aUMOJICHCTBUS;
CpaBHUBATh PE3YJIbTATHI C UCXOAHOM 3aa4el 1 BKJIAJl KAXJ0T0 YJIE€HA KOMAaH/IbI B
JTOCTUKEHUE PE3yJIbTaTOB, pa3ieiisiTh cPepy OTBETCTBEHHOCTH U TMPOSIBISATH
TOTOBHOCTH K MPEIOCTABICHUIO OTUETA MEPEe]l TPYIIO;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIbHBIX KOMMYHUKATUBHBIX JIEMCTBUHM, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COIMATBHBIX HABBIKOB M AMOIIMOHAILHOTO
HMHTEJUIEKTA IIIKOJIbHUKOB.

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

® OpPHEHTHPOBATHCS B PA3NIMUYHBIX MMOAXO0AX MPUHITHS PEelIeHUH (MHANBUAYAIbHOE,
NPUHATHE PEIICHUS B TPYIITE, MPUHATHE PEIICHUI TPYTIION );

® CaMOCTOSITENIbHO COCTAaBJISITh AQNTOPUTM pEIICHUs 3anadul (MU ero 4YacTh),
BbIOMpaTh CHOCOO pelleHus Yy4yeOHOM OHOJIOTHMYECKOM 3amaun ¢ Yy4ETOM
UMEIOLIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
IIpeyiaracMble BapUaHThI PEIICHUN;

® COCTaBIATh IUTaH JACWCTBHMIA (TUIaH peanu3allid HaMEUYEeHHOTO alTOpHTMa
pEIIeHNs1), KOPPEKTHPOBATh MPEIOKEHHBI AITOPUTM C yUETOM TMOIYYCHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 N3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

® JenaTh BHIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.



CaMOKOHTPOJIb (pediiekcust):
® BIAJETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIINH U pe(IieKcru;

® 1aBaTh aJICKBATHYIO OLIEHKY CUTYAIMH U MpeasiaraTh iaH e€ U3MEHEHUS;

® YYUTHIBATh KOHTEKCT U MPEABUAETH TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU
pelieHu y4yeOHOW OMOJIOTMYECKOW 3a/ayd, aJalTHpOBaTh pELICHHE K
MEHSIFOIIIUMCS 00CTOSITEIILCTBAM;

® OOBSCHATH MPUYUHBI JOCTIKEHUS (HEIOCTIKEHUS) Pe3ybTaToB JesTeIbHOCTH,
JaBaTh OLEHKY NpUOOPETEHHOMY OIBITY, yMETh HAaXOIHWTh IO3UTUBHOE B
MPOU3O0IIEAIIEN CUTYAlUH,

® BHOCHTb KOPPEKTHBBl B JACSITEIBHOCT HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBILIUXCS CUTYallMii, yCTAHOBJICHHBIX OIMNOOK, BOSHUKIINX TPYAHOCTEH;

® OIICHUBATh COOTBETCTBHUE PE3YJIbTATA LIETH U YCIOBHSIM.

OMOIMOHAIbHBIA UHTEIJICKT:

® pa3iIMyaTh, Ha3bIBaTh W YIPABIATh COOCTBEHHBIMU SMOLMSAMHU MU SMOLUSIMHU
APYTHX,

® BBISABJIATH U AaHAJIM3UPOBATh NPUYUHBI IMOLUIA;

® CTaBUTH ce0S HA MECTO JPYroro uejioBeKa, MTOHWMAaTh MOTUBBI U HaMEPECHHSI
ApYroro;

® pPEryaupoBaTh CIOCOO BBIPAKECHHS SMOIIUH.

e [Ipunsrue ceds u Ipyrux;

® OCO3HAaHHO OTHOCHUTHCS K IpyTOMY YEJIOBEKY, €F0 MHEHHUIO;

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

® OTKPBITOCTb CEOE U APYTUM;

® (0CO3HaBaTh HEBO3MOXHOCTHh KOHTPOJIMPOBATH BCE BOKPYT;

® OBJIAJIETh CUCTEMOI YHUBEPCAIbHBIX YU€OHBIX PErYISTUBHBIX AEUCTBUN, KOTOpas
oOecrieynBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSIS
NO3ULHUSA JIMYHOCTH), U >KM3HEHHBIX HABBIKOB JUYHOCTU (yHpaBiieHHs COOOMH,
CaMOJUCIUIUINHBI, yCTOMYUBOTO ITOBEACHHUS).

IIpenmeTHble pe3yabTaThl OCBOCHUS MPOTrPaMMbl
B no3naBaTenpHOM (MHTEUIEKTYyaJIBHOM) cdepe:

— TpUOOpEeTEeHHE OIbITa MCIOIH30BAHMS METOJOB OMOJIOTHYECKON HAYKH C IENBIO
U3Y4YCHUS] OMOJIOTHYECKUX OOBEKTOB, SIBICHUN M MPOIIECCOB: HAOIIO/ICHNUE, ONKCAHUE,
NIPOBEJICHNE HECIOKHBIX OMOJOTHYECKMX OMBITOB M IKCIEPUMEHTOB, B TOM YHUCIE C
UCTIOJIh30BAHNEM aHAIOTOBBIX U ITUPPOBBIX OMOJOTHUECKUX TPUOOPOB U HHCTPYMEHTOB;

— (¢dopMUpOBaHHE YMEHHUS MHTETPUPOBATh OMOJOTUYECKUE 3HAHUS CO 3HAHUSMU W3
JIpYrUX y4eOHBbIX MpeAMETOB ((PU3UMKHU, XUMUH, Teorpaduu, NCTOpUH, OOIIECTBO3ZHAHUS
UT. 1.);

— (opmHupoBaHHE YMEHHMH pelaTth ydeOHble 3a1a4l OMOJIOrMUYECKOTO COJEepkKAHNUS,
BBISIBJSITH ~ NPUYUHHO-CIIC/ICTBEHHBIE  CBSI3W,  MPOBOAWTH  KAa4eCTBEHHBIE U
KOJIMYECTBEHHBIE PACUETHI, A€TaTh BHIBObI HA OCHOBAHUH MOJyYE€HHBIX PE3yJIbTaTOB;

— (opMHUpOBaHME YMEHUS IUIAHUPOBATh YYEOHOE HCCIIEJOBAHUE WM IPOEKTHYIO
paboTy ¢ y4eToM MOCTaBICHHON LEIH: (OPMYyIUPOBATH IPOOIEMY, TUIIOTE3y U CTaBUTH



3a/ja4ll WCCJICIOBaHMs, BBHIOMpATh aJeKBATHO ITOCTABJICHHON M€ METOHbI, IeNaTh
BBIBOJIBI 11O PE3yIbTaTaM MUCCIIEAOBAHMS WIIA MTPOSKTHOM NESITEIbHOCTH;

— (dopmupoBaHHe  HWHTEpeca K  YIIyOJICHHIO  OMOJIOTMYECKMX  3HAHUH
(mpeanpoduiibHas MOATOTOBKA U MPodeCcCHOHANIbHAS OPUEHTALINS) U BEIOOPY OMOJIOTHH
Kak MpoQHILHOTO MpeMeTa Ha CTYIIEH! CPEIHETO TIOJTHOT0 00pa3oBaHus 1 Oy yiei
npo(heCCUOHATBFHON JEATeTFHOCTA, B 00JacTH OWOJOTHH, MEIUIMHBI, 3KOJOTHH,
TICUXOJIOTHH, BETEPUHAPHH, CEITHCKOTO XO35HCTBA;

— BIIQJiICHUE HaBbIKaMu paboThl ¢ uWH(pOpManMeld eCTECTBEHHO-HAYYHOTO
COJIepKaHusl, TIPEJICTAaBICHHON B pasHOi (hopme (B BUAC TEKCTa, TAOIMYHBIX JAaHHBIX,
cxeM, rpadukoB, auMarpaMm, MojeNed, W300pakKeHMii), KPUTHYECKOTO aHajmn3a
nH(}OpPMAITUHU U OIICHKH €€ TOCTOBEPHOCTH;

— yMCHHUE MHTETPUPOBATH OMOJOTHUYECKHUE 3HAHWS CO 3HAHUSMHU JAPYTUX YICOHBIX
MPEAMETOB; UHTEPEC K YriayOJIeHUI0 OMOJIOTMYEeCKUX 3HAHUU U BBIOOPY OMOJIOTHMHU Kak
npo@MIBHOTO TpeIMeTa Ha YPOBHE CpeaHero ooOiiero oOpa3oBaHus Mg Oyayiien
MpOoECCUOHANIBHON  JIETEIBHOCTY B OOJACTH OWOJOTHUH, METUIUMHBI, SKOJIOTUH,
BETCPUHAPHH, CEIIbCKOTO XO3SMCTBA, THIINEBOW IMPOMBINUIICHHOCTH, TICUXOJIOTHH,
MCKYCCTBa, CIIOPTA - UMETh YETKHUE MPEACTABICHUS O MATEPUATUCTHICCKON CYITHOCTH
T€HOMOB JKHBBIX OPTAaHU3MOB U PETYJIAIHIO UX PAOOTHI;

— 3HAHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH CpEnbl, BIUSIOMNX HA Pa3BUTHE U
CYIIIECTBOBAHME KUBBIX OPTAaHU3MOB, aJanTaIiil K (haKTopaM OKPYKAIOIIEH CPEIbL;

— 3HAHME OCHOBHBIX IMOJAXOJ0B OMOTEXHOJIOTHH, UCTIOIB30BAHUS €€ TOCTIKEHUN B
COBPEMECHHOM KU3HU YeJIOBEKa, OCOOCHHOCTH HMCIIOIb30BAHMS KUBBIX OPTaHU3MOB JIJIS
MIPOU3BOICTBEHHBIX HYXK/T YCIOBEKA,;

— 3HAHWE OCHOBHBIX IMOJXOI0B CEJIICKIIUU U OMOTEXHOJOTHH KYJIbTYPHBIX PACTCHUH,
XapaKTepU30BaTh TCHETHYECKH  MOAM(PUIIMPOBAHHBIC  PACTEHUSA, ONEPHPOBATH
MOHATUSAMU, THOpPUAM3ALUS, OTHaleHHAs THOpPUAN3alus, HCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpaHchopMalrsi, MyTareHe3, TeHETHUECKOE PeAaKTUPOBAHUE;

— TIOHUMaHWE  MOJICKYJIAPHBIX  MEXaHHW3MOB  peaju3allid  HACIEICTBEHHOMN
nH(}OpMAITUU U YMEHHE CBOOOTHO ONIEPHPOBATH OCHOBHBIMU MTOHATUSIMHU MOJICKYJIIPHOM
OMOJIOTHY U €€ COBPEMEHHBIX HAIIPABJICHUN — F€HOMHUKH, METareHOMHKH, TPOTEOMUKH;

— 3HaHWE OCHOBHBIX 3a00JICBaHWI YeIOBEKAa, MEXaHU3MOB WX Pa3BUTHSA, CITOCO0aX
WX TMaTHOCTHKH U JICUCHUS;

— (opmupoBaHue yMEHHS WCIIONIH30BATH MOHATUHWHBIN anmapaT ¥ CUMBOJIMYECKUN
S3bIK TE€HETUKH, TPAaMOTHOE MPUMEHEHHWE HAy4YHBIX TEPMHUHOB, MOHSTHN, TEOPHH,
3aKOHOB JUISI OOBSICHEHUS HAOII0JaeMbIX OHOJIOTMYECKUX OOBEKTOB, SBICHUNA H
MIPOIIECCOB, TTO3BOJIIONIUX 3aJI0KUTh (DYHJIAMEHT HAyYHOT'O MUPOBO33PEHHS.

B 1ieHHOCTHO-OpHEeHTallMOHHOM cdepe:

— 3HAHWE, YTO TMPUMEHEHHE COBPEMEHHBIX TEXHOJOTHUH MOJICKYJISIPHON OHOIOTUN
MO3BOJISIET YCIENTHO pelIaTh Takhe 37000 HEBHBIE MPOOJIEMbI, Kak OXpaHa
OKpY>KaroIllel Cpelbl, COXpaHEHUE 37J0POBhS YEIIOBEKa, KOHTPOIIb U BOCCTAHOBIICHHUE
IKOCHCTEM.



TEMATHYECKOE INTAHUPOBAHUE

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

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

Tembl OcHoBHOe coaep:kaHue JedATe IbHOCTH
IIKOJIbHUKOB
1. M1 Hcciienyem CBoiicTBa U CTPOCHHE KUBBIX HccrnenoBarenbekue
KMBbI€ 00bEKTHI OpraHU3MOB (CTpOCHHE KIETKH). | paboThl «Bce mu (CUHMUIIBI,
(6 9) Bun, oco0b — opranusm kak Ocnku, Oepe3bl W T.I.)
eauHas cuctemMa. Ajantaiuu OJINHAKOBBIE?
(mpucnocobaenus). [lousarue DOoTOKBECT.
roMeocTasa KUBoro opranusma. | I[Ipakruueckas paboTa
Crioco0sI ero moaepKaHusl. «CocraBnseM KHUTY

pPEKOpPAOB  pacTeHUH U
YKABOTHBIX HAILIETO KPas».

2. Bausinue
OKpY:Karoueu
cpelbl Ha )KUBbIE
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
«IBet 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 3amep3anun




pacIIMpseTcs
(pa3pylieHue KaMHs
(mouBoOOpazoBaHue),
3aMep3aHUEe KIETOK).
[IpakTyeckoe 3aHATHE
«Illy6a» (kyOuku npaa
3aBEPHYTH B Pa3HbIN
MaTepHall, B3BECUTB).
[IpakTuueckoe 3aHsTHE
«ITurmMeHTb» (MOKHO
pa3lieIuTh HA 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. B3zaumopaeiictBust
*KHMBBIX OPraHU3MOB
(4 1)

buotnueckue paxropsr.
3aKOHOMEpPHOCTH Pa3BUTHS
MEXBUJIOBBIX
B3aMMOOTHOIIEHUH.
KosBomtonus (XMITHUK-KEPTBA;
napa3uT-X03siMH) DBOIIOLUS
CTpareruii JoObIBaHUS MHUILY.
CommanbHoCTh. Buasi-
BceneH1pl. [lepeuens pacTenuii-
BpPEIUTEIIEH.

HccnenoBarenbckas
pabota «HabOmronenus 3a
B3alMOOTHOIIICHUSIMHU
KUBOTHBIX TIPH
JTOOBIBAaHUU MTUIIHA
(KOpMYIITKH JIUTS TITHI, JITST
TOPOJICKUX WJTH CEINBCKUX
KUBOTHBIX). BeO-
KaMephD».
HccnenoBarenbckas
pabota
«PacripoctpaneHue
BHJIOB-CHHAHTPOIIOB B
Hallled MECTHOCTH




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.
Pa3noo6pa3ue KynbTypHBIX
pacTeHul U UX 3HAUYCHUE B
KU3HU YyenoBeka. KpacHast kHura
Bameit Tepputopun. Oco6o
OXpaHsieMbI€ TEPPUTOPHH,
3anoBeHUKU Poccum u mupa.

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

5. DKoJiornuyecKue
Humu (6 4)

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

MoayJab «OCHOBBI pac

TEeHHEeBOJACTBa» /-8 Kiacchl (68 yacoB)

PaCTECHUEBOACTBO

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 JlesiTeILHOCTD
IIKOJIbHUKOB
Tema 1. BBenenne B | UTo-Takoe paCTEHHUEBOACTBO: [TpakTuueckas padbora

«bouka JIubuxay.




[IpssHUIIHUKOBA U JIp.).

Tema 2.
ArporexHHYeCKui
skcnepuMenT (6 4)

IIpaBuna nocTaHOBKH
arpodKCIIEPUMEHTOB.
ITocTaHOBKA IKCIIEPUMEHTOB C
pacteHusiMH. BIOOp TeMBl,
COCTABJICHHUE TUITOTE3bI, LIEIU U
3a/1a4 3KCIEPUMEHTA I10
BBIPAIMBAHUIO PACTEHUH B
KOHTPOJIMPYEMOU Cpee.
KoHTpoau, noBTOpHOCTH,
IIPOBEICHHUE IKCIIEPUMEHTA.
[ImaHnpoBaHuE SKCIEPUMEHTA.
OneHka pe3ysbTaToB
JKCIIEPUMEHTA.

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

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

Tema 3. Poab
XHMHYECKHX
3JICMEHTOB B

NUTAHUH 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. TpaHncropt
MUTATEJIbHBIX BEIIECTB
pacTEHUIA: BOCXOASAIIUN U
HUCXOIIAINUN TOK. BaxkHelnme
Kanuiinele, hochopHbIe U
a30THBIE YIO0OPEHHUS, NX
cBouctBa. [IpocTeie U crioxkHbIE
yI0OpeHHUSI.

Poct u pa3zButue pacrenuit:
ATamnbl OHTOTeHE3a, (DaKTOPHI,
BIIASIIOLIME 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 cMemBanus
yI00peHni
[IpakTuueckas padbora
«ITutanne pacreHuit:
TEXHOJIOT S
IPUTOTOBJIEHUS
NUTATENbHBIX PACTBOPOB
JUTSL pa3HBIX KYJIBTYP».
[IpakTuueckas padbora
«MOHHUTOPUHT
MUHEPAIBHOTO MUTAHUS
pacTeHUN».
[IpakTuueckas padbora
«PacrturenbHas
JUArHOCTHKA.
HccnenoBarenbekas
pabota «OreHka
COCTOSIHMSI KOMHATHBIX
pacTeHui, paCTCHUH Ha
LIKOJIBHON TEPPUTOPUH,




pacTeHuit a30ToM. A30T U €ro
3HAYEHUE B KU3HU PACTCHUM.
@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.
Ponb 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
MEeTabO0JIM3Me PACTEHUH.
Marnuii B coctaBe xjgopoduiia,
CXOJICTBO XJiopoduiia u
reMorJioonHa Kak
CBHUJICTEJILCTBO €AUHCTBA
OpPraHUYeCcKOTO MUPA.

Cepa u ero OCHOBHBIE
COCIMHEHUS, UX POJIb B
CTPYKTYPHOW OpraHu3aiuu
KJIETKH, y4acTHE B
OKHCITUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUSIX
MUKpPO3IIEMEHTHI.
[Ipencraienus o poyu
MHUKPOIJIEMEHTOB B
MeTa00Iu3Me pacTeHUM.
Oco0eHHOCTH MOCTYIIICHUS
MHUKPOIJIEMEHTOB B PaCTCHUS.
CuHeprusM 1 aHTaroHU3M

yCTaHOBKA MPUYUH
NaTOJOTUYECKUX
COCTOSIHHM (ITpH
HAJTUYKN)».
UccnenoBarenbekas
pabota «Or1eHKa BIUSHUS
Pa3IMYHBIX 3JIEMEHTOB Ha
COCTOSIHUE PACTECHHM
(cocraBiieHHE pa3TUYHBIX
TTOIKOPMOK )».




AJIEMEHTOB MMUTAHUS PACTCHUM.
PacTutenbHas [uarHocTUKa U
METOIbI UICHTU(UKAIIIN
HEJ0CTaTKa/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
(MopdakTHHBI, peTapIaHThI,
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 CTAAUSIX, B PA3HBIX
YCIIOBUSIX ) Pa3JINYHBIX
pacTeHUI.

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

Tema 5. Bognas,
necyaHasi u
MOYBEHHAas
KYJbTYPbI, UX
NpUMEeHeHue B
BbIpalllMBAHUU
pacTeHui.
®duszno0orus
pacreHuii (8 u)

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

BonHbI peXUM pacTEHUN:
CTpOEHHUE YCTHUIL: (aKTOPHI,
BJIMSIOIINE HA UX PACKPBITHE U
3aKpbITHE. 3HAYCHUE MEXaHU3Ma
pEryJsuuy UCIapEeHUs BIaru
pacTeHHEM.

POTOCUHTE3 — YHUKAIBHBIN
IPOLIECC pacTeHU. TeMHOBas U
cBeroBas (pa3el PoTocuHTE3A.
3HadyeHue porocuHTe3a s
KUBBIX OpraHu3MoB. DaKTOpbI
pocTa pacTeHUM: BO3YX U
asparnus. [lonzemHoe apixanue
pAaCTEHUM: COCTAB ITOYBEHHOTO
BO3/yxa, ra3000meH. ['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 «Onpeaenenue
xyopodwina A u b,
OLICHKA




npu 6ECTIOYBEHHOM
BBIPALBAHUY.

dboTocuHTETHUECKOI
AKTUBHOCTH PACTEHUH U
(akTOpOB, BIUSAIOIIUX HA
HEey.

[IpakTuueckas pabora
«Anpanus, CO; u Os,.
JIpIxaHue pacTeHun».
[IpakTuueckas padora
«/JIpIXaHNE paCTECHUN:
OLICHKa MHTEHCUBHOCTHU
JBIXaHUSI PACTEHUN U
TUIO/IOBY.
HccnenoBarenbckue
paboThl «BnusHue
croco0a BeIpalMBaHUs
(cocTaBa nuTaTEIHLHON
CMECH, CXEMbI BHECEHUS)
Ha pOCT U Pa3BUTHUSA
Pa3IMYHBIX PACTCHUID.

Tema 6.
KyabtypHble
pacreHusl.
CoBpeMeHHbBIE

ACTEKThI CeJIeKIIUI
(20 9)

Kak yenoBek cTan ncnoJib30BaTh
pactenus? CBs3b pa3BUTHUSA
LIUBHJIM3AIIMM YEI0BEKA U
OJIOMAIITHUBAHUS PACTCHUH.
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. JleJeHre KIIETOK.
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 CLIOCOOBI

Juckyccns
«JloMecTukarus, Bce 1
pacTeHus U )KUBOTHBIE,
KOTOPBIE XKUBYT PSIAOM C
YEeJI0BEKOM UM
OJIOMAIIIHUBAIOTCA?
MOHO 11 CUNTATH
TapakaHa OJIOMallHEHHBIM
KUBOTHBIM?).
[TpakTuueckas padbora
«MoaudukanroHHas
U3MEHUYUBOCTD (JIUCTHS,
UTOJIKU C OJTHOTO
JIEPEBA)».

[IpakTuueckas padbora
«I'eH — MHCTPYKLIUA 110
cOopKe KJIeTKH (Ha bucepe
WU KOHCTPYKTOPE)».
[TpakTuueckas padbora
«Myrartus Ha OyTepOpoie
(JTF060it 0OBEKT U3
penbIayIei paboThl, TIe
U3MEHEHUE UHCTPYKITUH
MPUBEIET K U3MEHECHUIO
BHEIIIHETO BUJA
00BEKTa)».




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 n1u xu3Hb B npooupke?
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/OBOLLIN/3TAKI.
[IpakTrueckas padora
«Bprpammaem ropox. Kak
IIPOBECTHU CKPEIIUBAHUE 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.
PacTurennuan

npoxykiusi (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 «OrneHka 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




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

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

Tembl

OcHoBHOe coaepkaHue

JlesATeJILHOCTD
IIKOJbHUKOB

Tema 1.

buorexnosgorus
(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.
HccnenoBanue 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]T.

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

Tema 2.
Muxpoouosorusi
(12 v)

[TomoxeHne mpoKapruoTOB B
CUCTEME OpraHUYECKOro MUpa.
Ctpoenue 6akTepraTbHON KIETKH.
Knaccudukanus 6akrepuil.
Mopdonorus 6akrepuii. [Ipocteie
M CJIO’KHBIC METO bl OKPAIITHBAHHSI
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




MOJIOYHOKUCIIOE U CHUPTOBOE
opoxenne. @otoTpodHbIC U
XeMOTpo(dHbIE OaKTEpHUH.
Kunernueckoe onrcanue npouecca
pocTa MUKPOOPTaHU3MOB.
DKCIOHEHIIAIbHAs MOJENb POCTA.
Kuneruka rubenu
MUKPOOPTaHU3MOB.

[TaTorenusie 6akTepuu. YymHast
Majio4uKa U YepHasi CMEPTh,
0O0TYJIU3M, CTOJIOHSK, TYOepKYJIe3.
HcTopust 60pb0BI €
OakTepraTbHBIMUA MHPEKITASIMHU.
Boiina 6eckOHEYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIA.
MexaHu3MBbI ISHCTBUMN
aHTUOMOTUKOB. MeXKIIeTOUHAS
KOMMYHUKaIus 0akrepuid. HyBCTBO
KBOpyMa.

[Ipumenenue 6aktepuit
yenoBekoM. Kunetnueckoe
onucaHue OMOCUHTE3a MPOTYKTOB
MUKpOOpranusmMamu. bakrepuu,
KOTOpbIE€ MOTYT pa3jararb
IUTACTUK.

Muxkpoopranusmel B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE acCOLMAIU
pacTeHHil C MUKPOOPTaHU3MaMHU

KJIETOYHOW CTEHKH
METO/IOM OKpAIlIMBaHUS
no ['pamy» (ripu
HAJIUYUH PEAKTUBOB).
JlabopaTopHas pabota
«IIpuroroBienue
PYKU3HEHHBIX
pernaparoB
MOJIOYHOKHUCITBIX
OakTepuii».
JlaGoparopnas pabota
«IToceB cMbIBa C pyK Ha
yamku [lerpm».
JlabopatopHas pabota
«Bplenenue 4ncTomn
KyJbTYPBI OaKTEpHil.
Meton pa3BeeHU.
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




AKTUBHOCTH.
HccnenoBarenbckas
pabota «Bpinenenue
OakTepuii MOJE3HBIX
JUTS PACTCHUI.

Tema 3.
JyKapuoTHYECKHUe
OPraHu3Mbl B
OMOTEeXHOJIOTHH
(mi1ecHeBbIe rPpUOBI,
JIPOIKIKH,
Bojopocn) (12 )

[1necHeBbie rprOBI TPOAYLIEHTHI
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.
[Tony4yeHnue 1eneBbIx OEIKOB B
TPOKAKAX.

Oco0EeHHOCTH BEreTaTUBHOTO U
MIOJIOBOTO Pa3MHOKEHUS Y
JIPOIKEN, 3HAUECHUE U3YUCHHUS
MHUTO3a U HIUTOKUHE3A JIJIs
ONTUMU3AIMHU TTPOLIECCOB
KYJIbTUBUPOBAHUS APOMOKEBBIX
ITaMMOB, TOHUMAaHMSI IPUYUH
NaTOr€HHOCTH JAPOAOKEN U TpUOOB,
MOKCKA MUIIICHEW (QYHTUITUIO0B U
pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX
penaparos.

Bopopocnu — nepcrieKTUBHbIN
00BEKT /1JIS MPOU3BOJICTBA OEJIKa 1
yTJIeBOJI0B. broTexHomornueckue
METOIbl OYUCTKH TBEP/IbIX,
KHUJKUX OTXOJIOB U Ta3000pa3HbIX
OTXO0JI0B MPOou3BoACTB. CTOUHBIE
BOJIbI. CXEMBbI OUUCTKHU.
buodunbTpsel, a3poTeHKH,
METAHTCHKU, OKCUTEHKH.
AKTHUBHBIN WUJT U BXOJISIIHNE B HETO
MUKpPOOpTraHu3Mbl. Micnonb3oBanue
BOJIOPOCJIEN B OUUCTKE CTOYHBIX
BOJI.

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




IIPECCOBAHHBIX,
CYIIEHBIX U
WHCTaHTHBIX
TIPOFIKEI.
UccnenoBarenbekas
paborta «BnusHue
(U3UKO-XMMHYECKHIX
(akTOpOB Ha KAUECTBO
OMOTEXHOJIOTHYECKOM
npoayKiuu (KBac,
kedup, CoIp, XJ1ed U
Tp.)».
HccnenoBarenbekas
paborta «Bnusinue
(hUBUKO-XUMHUUECKUX
(bakTOpOB HA POCT
Bonopociu (Chlorella
vulgaris)».

Tema 4. HacnencrseHHoCTh 1 [IpakTnueckas padora
Hacaeacreennas M3MEHUYNBOCTb — OCHOBHBIE «MoaundpukaunoHHast
uagopmanus (8 4) | CBOIWCTBA KUBBIX OPTaHU3MOB. MU3MEHYUBOCTD (JIUCThA,
N3menunBoCTh. Byl UTOJIKH C OJTHOTO
U3MEHYUBOCTb. JIEpEBA)».
['en —maTepuabHBIN HOCUTEND [IpakTuyeckas pabota
HACJIEICTBEHHOCTH U «I"eH — uHCTpyKLIHS TTO
n3MeH4YnBoCcTH. HyknenHoBeie cOOpKe KJIETKH (Ha
KHUCIIOTHI. JIokann3anus oucepe uiu
T€HETUYECKOr0 MaTepHalia B KOHCTPYKTOPE)».
KJeTke. [lenenue KieTok. [IpakTuueckas padota
Pennukamus JIHK. OcHoBHas «MyTtanus Ha
JI0TMa MOJICKYJISIPHON OHOJIOTHH. OytepOpoe (moboi
Tpanckpunmus. TpaHcnsauus. O0OBEKT U3 MpeAbLAyIIeH
MyTtauuu. paboThl, e UBMEHEHNE
UHCTPYKIIUU TIPUBEAET
K U3MEHEHUIO
BHEIIIHETO BHUJIA
00BEKTa)».
Tema 5. [TomoxeHune BUPYCOB B CUCTEME [Ipocmotp
Bupycousorusi (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.




CBOMCTBA, IPUMCHCHHE.
buonoruyeckue MeTo 11 60phOBI C
BHUpYCaMHU.

Tema 6. 'ennas

()CHOBBIF@HHOﬁPHDKGHGpHH.

[IpakTuueckas padbora

HHKEeHepusl U Bexkropa. Cnenuduyeckue «OHJOHYKJIEA3bI
OMOTEeXHOJIOTHH 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 | (MogenrpoBaHue Ha
noxyuyenust ' MO. Oymare)».
Urpa-guckyccus:
«Bpmurpaii rpaHT Ha
coznanue ['MO».
Tema 7. JlomecTukaius OCHOBHBIX Juckyccust
Bbuorexnosnoruu B JOMAITHUX )KUBOTHBIX; «JlomecTukanus, Bce JIu
KMBOTHOBO/CTBE COBPEMEHHBIE KCIIEPUMEHTBI 1O pacTeHUs U KUBOTHBIE,
8 4) JIOMECTUKAIUU KUBOTHBIX KOTOPBIE JKUBYT PSAJIOM
(Jiucuua, HOpKa H JIp. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOU IIKOJIBI OJIOMAIlIHUBAKOTCS ?
akazemuka bensieBa). MOXHO 11 CYUTATh
CoBpeMeHHbIE METO/IbI B TapakaHa
YKUBOTHOBO/ICTBE: TPAHCILJIAHTAILIUS | OJOMAIIIHEHHBIM
SMOPHUOHOB, XUMEPHBIC )KUBOTHBIC, | JKUBOTHBIM?».
KJIOHUPOBAHHUE. [TpakTuueckas pabora
OcHoBHBIC 00JI€3HU KUBOTHBIX U «Mertoanka
POJIb MATOTEHHBIX KJIOHUPOBAHUS
MUKPOOPTaHU3MOB M Mapa3uToB 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
BeTepUHApUM. buoTexHomorus POTYKIIAM.
KOPMOBBIX MPenapaTosB.
Tema 8. OCHOBHEIE METOIBI CEJIEKIINH. [IpakTuyeckas pabota
buorexHosoruu B I'ubpuauzanus. Dopmer oTOOpA. «BpIpammBaem ropox.

PACTCHUECBOACTBE

OcHOBHbIE HANPABJICHUS

Kak nposectu




(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).
Uctopus cenekuuu B Poccun u
MUpE, UCTOPHS pa3BUTHUS
BOKHEUIINX COPTOB KYJIBTYPHBIX
pacTeHuil.

Kak uenoBek moxer
MOU(DUITUPOBATH pacTEHUS?
['enHas unxenepus pacteHuit: Uro
TaKO€ FreHEeTUYECKask MHKEHEPUS
pacteHuid. TpaHCT€HHBIE pACTCHUSI.
Meroabl nonyuenus. O6pa3oBanue
OIyXOJIEW Y PACTECHUM.
ArpobakTepuanbHas
TpaHchopmanus: Ti-T1a3MuIbl.
I'enst T-JIHK. MonekyisipHo-
FeHETUYECKUE MEXAHU3MBbI
TpaHchopmaruu. ['eHeTndeckoe
penaktupoBanue. COBpeMEHHBIE
MOAXObI U TOCTHXKCHUS
T€HETUYECKOTO PEaKTUPOBAHUS
pacTeHuil.

Ectb 1u xu3Hb B ipoOupke?
buoTtexHomorHs KyJabTypHBIX
pacTeHuil.

CKpELIMBaHUE Y
ropoxay.
[IpakTuueckas padbora
«I"eHOMHBIE HOKHUIIBI
(MozenMpoBaHue
paboOTHI CHCTEMBI
CRISP-Cas).
UccnenoBatenbekast
pabota «BripaniBanue
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 JlesATeILHOCTD
IKOJLHUKOB
Tema 1. BBenenue. buorennsie anementsl: | MccnemoBarenbckas
duszunojornyeckas opranorensl: O, C, N, H. pabota
xumus (20 v) AkTuBHBIC POpMEBI KHCIOpOaa, nX | «KoanuecTBeHHAas
MOJIyYEHUE, HEUTpaIn3alus. OIICHKA COJIepKaHUS

Maxkpo371eMeHThI: MPOLEHT

MHKPOI3JICMCHTOB HUJIU




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 IIUTAHHA.

[TocnencTBus nepeo3upPOBKU
MHKpO3JIeMeHTaMu. Fe —
yCBaWBaEMbI€ TUIIbI COCTMHEHUN
xenesa. ['eMonpoTenHsl,
reMOIMaHUH, UTOXPOMBI. Cu —
YCBOEHUE U TPAHCTIOPT MEIH.
benku, conepxamue Menb.
[Tatonornueckne CHHAPOMBI
Menke u Bunbcona, CBsI3aHHBIE C
MeTa00JIU3MOM MEIH.
TOKCHUYHBIC JIEMEHTHI
[leproandecko CUCTEMBI IS
opranusma. BiausHue HegocTaTka
MaKpO ¥ MUKPO3JIEMEHTOB Ha
KUBBIC OPTAHU3MBI.

XKupsl. 3abosieBaHMs YeIOBEKa,
CBSI3aHHBIC C HAPYIICHUSIMU
AKUPOBOrO0 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 nerctsust. Kimaccol
(hepMEHTATUBHBIX PEAKIIUM.
KodepmenTsr.

BuTtaMuHbl )KUPOPACTBOPUMBIE,
BoJI0OpacTBOpUMBIE. [IpeBparienue

BUTaMHHOB B ITMIIEBBIX
IPOLYKTAX.
[IpakTrueckoe 3aHsATHE
«KauecTBeHHBIE
peaKuuu Ha
OpraHUYECKUe
MOJIEKYJIBD.
[IpakTueckoe 3ansaTHe
«JIeHaTypaLus OEIKOB»
[IpakTrueckoe 3aHATHE
«HM3ydeHne akTUBHOCTH
aMuUIIa3bD».
[IpakTrueckoe 3aHsATHE
«/Inanus (knerouka
Tpayoe)».




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 MeMOpaHsbl.
OyHkMM MeMOpaH. Buapl
TpaHCIOpTa B KIIETKY.
MeMOpaHHbIE OpraHOUbI.
3a0oneBaHus CBSI3aHHBIE C
HapylieHueM paboThl MEMOPaHHBIX
oprasesi, 00Je3H! HAKOILICHHUS.
THUIBI KOHTAKTOB MEXy KIIETKaMHU.
3HAYECHHUE MEKKIIETOYHON
KOMMYHUKALMH JUISL 310POBbSI
Opra’usma.

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

Tema 2.
MouiexkyasipHast
omnostorus (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. Tpancisauus.
Opranu3anusi reHoMa BUPYCOB
IIpoTuBOBHpYCHBIE CPENCTBA,
MEXaHU3MBbI UX JICHCTBUSI.
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-




AHTHOaKTEepUaIbHBIC TIPETIapaThl.
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 OeJIKU 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 APTEMUIAUSIX.
[TpakTuueckas pabora
«Kapra sxcnpeccun
n0(haMHUHOBBIX U
CEPOTOHUHOBBIX
peLenTopoB B MO3re
MBIIIICH.
HccnenoBarenbckast
pabota
«lloBenenyeckue TeCThl
Ha pbIOKax Danio rario.
CBeTiio-TeMHast
Kamepay.
HccnenoBarenbckast
pabota
«lloBenenuyeckue TeCThl




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 TUTaHA-pEeLeNTOPHOTO
B3auMoJencTBUS. CEIEKTUBHOCTD
(M30MpaTeaIbHOCTD) JCHCTBUS,
CBSI3b «XUMHUYECKasi CTPYKTypa —
dbapMakosioruyeckasi akTUBHOCTb
BEILIECTBY»

PapMaKoJIOrH4eCKOM MOIYJISIUN
CHHANTUYECKON XOJIMHEPTUIECKOU
nepenayu. MosieKysipHbIi
MEXaHU3M JECUCTBUS U
dbapmakooruyeckue cBoiictsa M-
XOJIMHOOJIOKATOPOB,
raHTIMo0JI0KaTOPOB U
Kypapenog00HbIX CPEACTB.
®apMaKoJIOrH4ecKast peryisus
AKTUBHOCTHU aJIpEHEPTUYECKOTO
cuHarnca. AIpeHOMUMETHKH,
aapeHo0JI0KaTOPHI,
CUMITaTOJIUTHKHU.

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




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.
ITocaenoBaTeabHOCTD ACHCTBUSA 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 Il 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




KaHaJIbl KaK MUIIICHHU ,H€I>'ICTBI/ISI
MECTHBIX aHeCTETHKOB. CITOCOOBI
I/IHI‘I/I6HpOBaHI/IH IHoTcHOMuaJI-
3aBUCHUMBIX HATPUCBLIX KaAHAJIOB
MCCTHBIMH aHCCTCTHKAaMU.

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

u3MmeHeHus B crpoenuu JJHK.
[IpuHMIIBI peniapanuu.
Tpaunckpunuus. ['enernueckui
koJ. Opranu3anys reHoma BUPyCOB
[IpoTuBOBHpYCHBIE CPENCTBA,
MEXaHU3MBbI UX JIEUCTBUSL.
Opranuzanusi reHoMa OakTepuit
AHTHOaKTEepHUabHbIE MTPEnapaThl.
Opranuzanust reHoma 3yKapuoT
I'eHOMHOE penaKkTHpOBaHHUE.

Tembl OcHoBHOe coepkaHue JeATeJIbHOCTH
IIKOJIbHHUKOB
Tema 1. OCHOBHBIE BEXU pa3BUTHUA [IpakTuueckas pabora
MouiexkyasipHasi MOJIEKYJISIPHOM OMOJIOTHH. «Boinenenue JJHK u3
ounostorus (20 u) HyxkiienHOBBIE KUCIIOTHI. OaHaHa.
OCHOBHBIE IPUHIUIIBI CTPOCHHUS. [IpakTuueckas padora
Marpuunsie cuaTesbl. 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
« TP (Mmoxens
aMIMuKaIus Ha
Oymare)».
[IpakTuueckas padbora
«Cuna mpomMoTopay.
[IpakTuueckas padbora
«Pemenne 3a1a4 Ha
T€HEeTUYECKUN KOJI.
Tpaucasauus».
[TpakTuueckas padbora
«DonauHT GETKOBY.
Uccnenoarenbckas
pabota
«Pacrnpoctpanenue
AHTUOUOTUKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTuueckas padbora




«PaboTa B OBpeMEHHBIX
reHeTUYEeCKUX 0a3zax
naHHbIX. [IpoBenenune
In silico ananuza

IIOCJIEIOBATEIBHOCTEN
TEHOBY.
Tema 2. [Ipenmer reneruxu. Kparkas Posnesas nrpa
MouJiekysipHbIe HCTOPUS Pa3BUTHUS NIPEACTABICHUS | «AJUIEIIN».
OCHOBBI I'€HETHKH O HACJIEICTBEHHOCTH. HccnenoBarenbekuii
(20 v) OT reHa K MpU3HAKY: KaK IpoeKT MyTareHHble
packpacutb KoTa. Uto Takoe (axTOopBbl.
npusHak? [IyTe OoT rena 1o Ponesas urpa «Cyan0a
npu3Haka. Myranuun. 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
MPU3HAKOB. 3aKOHBI MeHaens:
OJIVH I'€H - OJIUH Npu3Hak. Cxema
CKpeIlIuBaHus. 3aKOH
eauHo00pa3usi THOPUJIOB TIEPBOTO
NOKOJIEHUA. 3aKOH PACIIEIUICHUS
IpU3HaKa BO BTOPOM MOKOJICHHUHU.
3axoubl MeHaens: HECKOJIBKO
TE€HOB - HECKOJIBKO MMPU3HAKOB.
JurnOpuaHoe CKpelrBaHue.
HeszaBucumoe pacxoxieHne
xpomocoM. ClierieHHOe
HACJIeI0BAHHUE.

B3aumopericTBre reHos.
AJNIeTbHOE M HeaJUIeNIbHOE.
Onpenenenue noja. [Tonoseie
XpOMOCOMBI. CaMIIbl U CAMKH.
Brnusinue hakTopoB okpyskaromiei
cpenbl. XpOMOCOMHOE
ornpenenenue nonia. [lomoseie
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 «3aKoHBI [
Mennens B
SKCIIEPUMEHTE.
[IpakTueckoe 3ananne
«Pemerka I[lenneray.
[IpakTrueckoe 3aganue
«HacnenoBanue,
CLETUIEHHOE C TTOJIOM.
[IpakTrueckoe 3aHsTHE
«B3anmonencTBus
TE€HOB (MOJIEIMPOBAaHUE
CHHTE3a U TPaHCIIOpTa
IUTMEHTA B KJIETKY)».




Tema 3.
MouiekyasipHbie
OCHOBBI CeJICKINH
(28 )

['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. Myrannu. Heciyvaiinoe
ckpemuBanue. N3oismusi.
[Tonmynsunuu MEHAIOTCS:
€CTECTBEHHBIN 0TOOp. Mexanusm
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. [ToamHoreHoOMHBIHM
aHaJIN3 acCOIlMaI.

«OMBI» HaJI TEHOMOM.
[Toctrenomuas spa. OOpaTHas
reHeTuka. «OMUKCHBIE»
uccienosanus. [Iporeom,
MeTabosom. JloMecTrkamus u
LHEHTPbI TEHETUYECKOTO
pazHooOpa3sus. [Toncku pacTenmii ¢
«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
PAIIBI HACIIEICTBEHHON
U3MEHYUBOCTH.




CoxpaHUTh U U3YUYUTh 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
['eHeTnuecKkue LHEHTPHI B HAIIEH
cTpaHe. ['ne 3aHumaroTcs
TCHETUKOW U TEHOMUKOM JJISI HY KT
CEJIBCKOI0 X0351CTBA.
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