MYHUILIUTTAJIBHOE KABEHHOE OBILIEOEPA3OBATEJIbHOE YUPEXIEHWE

CPEJTHSA OBIL[EOBPA3OBATEJIBHAS IIIKOJIA Ne 5 I . TAHIIETA

Moanucano uudposoit
noanuceio:
MYHULIMNANILHOE

=) KA3EHHOE
OBLUEOSPA3OBATENbHOE

W LWKOMA Ne 5 T. TAVILUETA
TARwET [lata: 2023.08.30 11:26:06
+08'00"

«PaccmoTpeHo» «YTBEpIKIAIO»
«CornacoBaHo»
/Pyxosonmenb MO JIMpeKTOop 1IKOJIbI ™
AP 5 3aMecTUTENb JUPEKTOpa A PR
; : P PRI
W lpumenasT . S
, : %,
[Tporokos Nel ot &30y aBrycra no YBP %@ & , %, 9

2023 T.
% /Wﬂ%§ o
/7 7 o) a;

«30» aBrycra 2023 r.

PaGouas nporpaMmma Kypca BHEYPOYHO#H 1eATeIbHOCTH
«bBuosorus 5-9 kaacc. [IpoekTHO-HCC/Ie10BATEILCKASA AEATEILHOCTDY

aJq S -9 kiaccos

PaGouas nporpamma paspaboTaHa Ha OCHOBe TpeOOBaHMH K IUIAHWPYEMBIM pe3yJbTaTaM OCBOCHMA
06y4alomuMHCs OCHOBHOM 06pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 06mmero 06pa3oBaHus
v

2023-2024 yueGHbIN rofa



COJAEP/KAHHUE

IMosicHuTeIbHAS 3aNIMCKA

AKTYaJqbHOCTh U HA3HAYECHUE TPOTPaMMBbl

BapuanTs! peanuzamnuu mporpamMmbl U GOpMbI TIPOBEICHUS 3aHITHI
B3auMocBs3b ¢ mporpaMMoi BOCITUTaAHUS

Ocob6enHocTy paboThI MieAarora Mo nporpaMmme

Coaepsxkanue Kypca BHEYPOUYHOI /1eSITeIbHOCTH

Monynb «Kak )KHUBOTHBIEC M pacTeHUS PUCTIOCAOIUBAIOTCS (IBOJIOIUOHHAS SKOJIOTHS)
5-6 kmaccelI (34 yaca)

Monynbs «OCHOBBI pacTEHHEBOJCTBA» 7-8 Kilacchl (68 yacoB)

Monynb «buorexnonorun» 7-8 kinaccol (68 yacoB)

Monynbs «MonekymsipHble OCHOBBI (PU3HOJIOTHH U (papmakogoruu» 9 kiacc (68 gyacos)
Monyns «MonekyIsipHble OCHOBBI cenekuumn» 9 kiace (68 yacoB)

IInanupyembie pe3yJbTaThl 0CBOCHHMS KyPCa BHEYPOYHOM 1esITeIbHOCTH
JIMYHOCTHBIE PE3yJIbTAThI

MeTtanpeameTHble pe3yIbTaThl

ITpenmMeTHBIE pe3yabTaThl

TemaTuuyeckoe IIAHUPOBAHUE

Monynb «Kax >KWBOTHBIE M paCTEHUS IPUCTIOCAOTUBAIOTCS (IBOIIOIMOHHAS YKOJIOTHS)
5-6 xnaccel (34 yaca)

Monynbs «OCHOBBI pacTE€HUEBOCTBA» 7-8 Kitacchl (68 yacoB)

Monaynb «buotexHonorun» 7-8 kiaccel (68 yacoB)

Monynbs «MonekylspHble OCHOBbI (pu3nosioruu u papmaxosorun» 9 kiace (68 yacos)
Moayns «MonekynsipHble OCHOBBI celeKumn» 9 kiace (68 yacoB)



HHOACHUTEJIBHASA 3AIINCKA

AKTYyaJlbHOCTh W Ha3HayeHue mnporpammbl. I[lporpamma paspaborana B
COOTBETCTBUM C TpeboBaHusMU DenepanibHOrO roCyAapCTBEHHOIO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO OOmIero oOpa3oBaHUs, OPHEHTHPOBAHA Ha oOecleueHue
WMHANBUAYAIbHBIX TOTPEOHOCTEM OOydarolmuxcs UM HampaBlieHa Ha JIOCTHXKEHUE
MUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHMS MPOTpaMMbl OCHOBHOT'O O0ILIEro 0Opa3oBaHuUs C
y4eToOM BBIOOpAa YYaCTHUKAMH OOpa30BaTEIbHBIX OTHOIICHHN KypCOB BHEYPOUYHOM
JEeSTEIBHOCTH. ITO MO3BOJISIET 00eCeUnTh €AMHCTBO 00s13aTenbHBIX TpeboBanuit GI'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOIO OOpa30BaHMS: HE TOJIBKO Ha YPOKE, HO M 3a €ro
Ipeeaamu.

AKTyanpHOCTh  peaju3alui  JaHHOW  MporpaMMbl  OOYCJIOBJIGHa  caMOi
O0COOEHHOCTBIO MPOEKTHO-UCCIIEOBATENBCKOMN ACATENBHOCTU. DTA IEATEIbHOCTD JEKUT
B OCHOBE I03HABATEIBLHOTO UHTEpECca peOeHKa, ABJISIETCS 3aJI0TOM YMEHUS TUIAHUPOBAThH
JMoObIe ACHCTBUS U BXKHBIM YCIIOBUEM YCIIETHOM peanu3aiuu uaei. Jlroopie n3MeHeHus
COBPEMEHHOr0 00IlecTBa CBsI3aHbl C NPOEKTaMU M HUCCJIEJIOBAHMSIMU — B HaykKe,
TBOpUYECTBE, On3HEce, OOMECTBEHHON KHU3HU. [109TOMY BaKHBIM 3JIEMEHTOM Pa3BUTHUS
JUYHOCTH OOydYaromerocs: sABiseTcs (OpMHpOBAHME OCHOBHBIX HABBIKOB IPOEKTHO-
HCCIIEI0BATENbCKON JEATEIbHOCTH.

[Iporpammoii mpeaycMoTpeHO (OPMUPOBAHHE COBPEMEHHOTO TEOPETHUECKOTO
YpOBHSI 3HAaHWUW, a TaKXE U MPAKTUYECKOro oOmbiTa paboTel ¢ 1a00paTOpPHBIM
000pyIOBaHUEM, OBJIAJICHUE NpPUEMaMH MCCIIEOBATEIbCKON NeSITeIbHOCTU. MeTombl
OopraHu3alMi  00pa30BaTeNIbHOW W HAYYHO-MCCIIEOBATEIbCKOM  ACSTEIbHOCTU
npenycMaTpuBaioT (OPMUPOBAHHME Y OOYYalOUIMXCS HECTaHJAPTHOTO TBOPUYECKOTO
MBIIIICHHS], CBOOO bl CAMOBBIPAXKEHUS U UHAUBHUIYAIBHOCTH CY)KJICHUH.

Jlis monmHOro ydera MHOTPeOHOCTEM ydalIuxcs B MpOrpaMMe HCIONb3yeTcs
I depeHIUPOBAaHHBIA  MOAXO0J, YTO CTUMYJHPYET YYallerocs K YBEIHMUYEHHUIO
NOTPEOHOCTH B MHAUBUAYAJIbHOMN, MHTEIJIEKTYIbHOW U MTO3HABATEIILHON JAESTENbHOCTH
U Pa3BUTHUIO HAYYHO-HUCCIIEA0BATEIbCKUX HABBIKOB. [IporpamMma ctaneT BocTpeOOBaHHOM
B IEpBYI0 Ouepenb IIKOJbHUKAMH, KOTOpblE HWMEIOT CTOMKMH HHTEepec U
COOTBETCTBYIOIIYIO MOTHUBALIMIO K U3YYEHUIO MTPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA,
€CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM.

B noapocTkoBOM BO3pacTe ydamuecs MposBIISIIOT CBOK 3aMHTEPECOBAHHOCTD B TOM
WIM MHOW O0O0JIacTH 3HAHMW, HAyYHOM HANpaBlIEeHUHM WIH NpodecCHOHATBLHON
nesTeabHOCTH. TakuMm 00pa3oM MPOUCXOAUT (HOPMHUPOBAHUE TO3HABATEIBHOU H
npodeccuoHanbHON COCTaBISAIONIEH JITMYHOCTH, MIOMOTAET y4yalleMycsl B ONpEesIeHun
Oyy1Iero KU3HEHHOT'O ITyTH U B TPO(ECCHOHATILHOM BBIOOPE TIOCIIE OKOHYAHUS IIKOJIbI.
[TogoGHOTO pojia 3aMHTEPECOBAHHOCTD CTUMYJIMPYET MOCTOSIHHOE JKEJIaHUE IIKOJIbHUKA
K TO3HAHUIO HOBOTO, PACHIMPEHUI0 M YIIyOJIEHHIO COOTBETCTBYIOUIMX 3HAHUU, U



MOJIyYEHHUIO HOBBIX B TOM YHCIE MPAKTUYECKHMX HABBIKOB, a TaKXE€ MOTHUBHUPYET
ydamierocsi Ha npoOpUEeHTALIHIO.

[IporpaMMa HallejeHa Ha TIOMOIIb PEOCHKY B OCBOCHHU OCHOB OpPTraHM3AINH H
OCYIIECTBIIEHUSI COOCTBEHHON MPOEKTHO-UCCIICIOBATEIHLCKON MEATEIBHOCTH, a TAK)KE B
OpUOOpETEeHUH HEOOXOAMMOTO OmbITa JUisi  paboOThl  HAJ  HUHAUBUAYaJIbHBIM
UCCIIeIOBaHUEM WM IpoeKkToM. [IporpamMMa momoskeT IKOJBHUKY B O0jee ri1yOoKoM
M3YYEHUH MHTEPECYIOIIEeH ero o01acTh €CTECTBEHHBIX HAyK, a TAaKKe B MPUOOPETEHUU
BaXHBIX COIIMAJIbHBIX HABBIKOB, HEOOXOAMMBIX AJISi MPOJYKTUBHOM COLMANU3ALUU U
(bopMUPOBaHUS TPAKTAHCKON MTO3UIUU:

— HaBbIKA CAMOCTOSTEIILHOTO PEIICHUs aKTyalbHBIX WCCICIOBATEIBCKUX WU
MPaKTUYECKUX 3a/ay, BKIIOYAIOLIErO0 B ce0s yMEHHE BUACTh M aHAJIM3UPOBATH
npoOsieMbl, HYXXJAlOIIMecs B PEUICHHH, YMEHUE [IeTalbHO MpopadaTbiBaTh U
peaM30BBIBAThH CIIOCOOBI paObOTHI ¢ HUMH, YMEHHE TJIAHUPOBATh COOCTBEHHYIO paboTy U
CaMOCTOSITENIbHO KOHTPOJIMPOBATH CBOE MPOJBUKEHHE K JKEJIaeMOMY PEe3yJIbTaTy;

— HaBbIKa T€HEPUPOBAHUS U OPOpPMIICHHS COOCTBEHHBIX HJEH, OOJIeUeHUs HX B
yIO0OHYIO0 JUIsl pacipocTpaHeHus: Gopmy;

— - HaBBIKA YBAKUTEIHHOTO OTHOIIEHUS K Uy>KUM B3TJISJIaM U HJEsM, 0(OPMIICHHBIM
B paboTax Jpyrux JIOJAed, APYruX aBTOPOB — BIAJEJBIEB HHTEIUICKTYalIbHOU
COOCTBEHHOCTH;

— HaBblKa  MyOJMYHOIO  BBICTYIUIGHHS  mepel  OONbIION  ayAuTOpueH,
apTyMEHTUPOBAHHUS ¥ OTCTaWBaHUs CBOEH TOYKH 3pEHHUS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIHBIX, YOSIKICHHUS APYTUX B CBOCH MPABOTE, MPOJBUKCHHS CBOUX
HUeH;

— HaBblka pabOThl CO CIEUUATU3UPOBAHHBIMH KOMIIBIOTEPHBIMU IPOrpaMMaMH,
7abopaTOpHBIM  O0OpPYAOBaHUEM, TEXHUYECKUMH YCTPOWCTBAMH, OWOIHOTEYHBIMH
dboHIaMH U HHBIMH peCcypcaMu, C KOTOPBIMH MOXET OBbITh CBSI3aHA MPOEKTHO-
MCCIICZIOBATENbCKAs JACSITEIbHOCTD ITKOJIBHUKA.

Kpome Toro, paboTa mIKOJIBHUKA HaJ MPOCKTOM WM HCCIEIOBAHUEM OyaeT
CIIOCOOCTBOBATH M PA3BUTHIO €TO aJIEKBATHON CAMOOIICHKH.

Bapuantsl peanuzanuu nporpammsl 1 GopMbl IPOBEACHUS 3aHATHI.

JlanHast mporpaMMa paccyMTaHa Ha paboOTy €O MIKOJBHUKAMH 5-9 KIIaccoB.
[legarory BaykHee aKIICHTHPOBATh CBOC BHUMaHHE HE CTOJBKO HA KaueCTBE pe3ysbTara
MPOEKTa WM MCCIEAOBAaHUSA, CKOJIBKO Ha TOM, YTOOBI YUAITUICS MOTydal 3HAaHUS B TOM
YHCIIC ¥ YepPe3 BHITIOJHEHNE MPAKTUIESCKOTO 3aaHUs, JeJIal BRIBObI U YMO3AKITFOUCHUS
HAa OCHOBaHMHM CBOETO HCCJENIOBAaHUS, YYMJICS CpPaBHUBATh €ro pe3ylbTaThl C
TEOPETUUECKIM MAaTEPHAJIOM U UCCIICOBAHUSIMH JPYTHUX IKOJILHUKOB. Takum o0pa3om,
IIKOJIbHUK OCBOUT OCHOBBI IPOEKTHO-UCCIIEI0BATENbCKON IEATEIBHOCTH U MIPUOOPETET
HABbIK KPUTHUECKOTO OTHOIICHHUS K MaTepuaiy.



[IporpamMma pa3buta Ha MOJYJH, KOTOPbIE MOTYT OBITh HCIOJIB30BaHBI JHOO
YaCTUYHO, JMOO TmOMHOCThIO. Tak wmomymb «Kak KUBOTHBIE U  pacTCHHS
IpPUCIOCA0IMBAIOTCS (IBOJIIOIIMOHHAS SKOJIOTHS) Npeanoiaraercs uisi u3yuyeHus B S5
i 6 kiacce B TeueHue ojHoro roaa (34 wyaca B roa). Moaynu «OCHOBBI
pacteHueBoAcTBa» U «buorexnonorus» paccuutaHbl Ha 68 4YacoB U MOTYT OBIThH
peanu3oBaHbl B TeUeHUU 2-X JeT (1o 34 yaca B roja) uiu B TeueHuu 1 rona (68 yacos B
ron). Bo BTOpoMm ciydae BO3MOXKHO MpoXoxiaeHHE o0oux wMomyinel («OCHOBBI
pacTeHneBoACTBa» B 7 wiu § kiacce, «buotexHonorun» B 7 uim 8 kiacce). AHAIOTUYHO
Moaynu «MoJeKysipHble OCHOBBI (U3HOIOTHN U (papMakosorum» U «MOJEKyIIpHbIC
OCHOBBI CEJIEKIIMI» pPAcCUMTaHbl HAa 68 YACOB U MOT'YT OBITh PeaIN30BaHbl B TCUEHUU 2-
x set (mo 34 4Jaca B roj) wid B TedyeHuu 1 ronga (68 dacos B roja). Bo BTopom ciyuae
BO3MOXHO MPOXOXKJIEHUE 000ux Moayneil («MoyeKkylsapHble OCHOBBI CENEKIHH» B 8
Kiacce, «MoJekysipHble OCHOBBI (hr3uosiornn u (papmakosorum» B 9 Kiacce).

MoXHO PEeKOMEHIIOBaTh HCIOJIb30BaTh Momayin «Kak >KMBOTHBIE W pacTeHUS
npucnocabmuBaTCcsa», «OCHOBBI  pPACTEHUEBOACTBA», «MOJIEKYISIpHBIE OCHOBBI
CEJICKIIMU» B KaUeCTBE HEMPEPHIBHOTO 00pazoBaresbHOro 1ukia (5-9 kiacce no 1 yacy B
HEJeN0) g KJIAacCOB arpoOMOTEXHOJOrMYecKoil HampaBieHHocTH. Monymu «Kak
’KUBOTHBIE M pACTEHHUs MpucrocabiuBaroTcsa», «buorexnonorun» u «MoJeKyIspHbIE
OCHOBBI (pU3MOJIOTUU U (PApMAKOIOTHI» B KaYECTBE HEMPEPHIBHOTO 00pa30BaTEIHHOTO
mukina (5-9 kmacc mo 1 Wacy B HeAemro) s KJIacCOB OMOTEXHOJIOTHYECKOTO WIIH
MEUITMHCKOTO HAMPABIICHUN.

B3aunmocBsa3p ¢ nmporpammoii Bocnutanusi. [IporpamMmma kypca BHEYypOUYHOU
JesATEeIbHOCTH pa3paboTaHa € Y4YE€TOM PEKOMEHJAlUi MNPUMEPHON MPOrpaMMbI
BOCITUTAHUS, YIUTHIBAET IICUXOJIOTO-T1€IarOTUYECKUE OCOOCHHOCTH TAHHBIX BO3PACTHBIX
KaTeropuii. To0 MO3BOJSET HA MPAKTUKE COCIMHUTH OOYYAIONIYI0 U BOCHHUTATENIbHYIO
JeSITeILHOCTh TI€/Iarora, OPUEHTUPOBATh €€ HE TOJIHKO Ha MHTEIICKTyaIbHOE, HO M Ha
HPaBCTBEHHOE, COIMMAIILHOE Pa3BUTHE PEOCHKA. DTO MPOSBIIICTCS:

— B NPUOPUTETE JIMYHOCTHBIX PE3YyJbTATOB peaih3allii MPOrpaMMbl BHEYPOUHOMH
JEeSTEIBbHOCTH, HAIIEIIIUX CBOE OTPAKEHHUE U KOHKPETU3ALIMIO B TPUMEPHOM MpOrpaMme
BOCIIUTAHMUS,

— B BO3MOXXHOCTH KOMIUICKTOBaHHUSI Pa3HOBO3PACTHBIX TPYIIT JJisi OpTaHU3aIluu
npoQOPUEHTAITMOHHOW  JEATEILHOCTH IIKOJBHUKOB, BOCIUTATEIHHOE 3HAYCHUE
KOTOPBIX OTMEUYAETCSI B TPUMEPHOU MTPOrpaMMe BOCITUTAHUS;

— B UHTEPAKTUBHBIX (opMax 3aHATHH JUIsi IIKOJIBHUKOB, OO0ECHEYMBAIOIINX
OOJBITYI0 WX BOBJEYCHHOCTh B COBMECTHYIO C TI€JaroroM W JPYTUMHU JIEThMU
JESITeIbHOCTh M BO3MOYKHOCTh 00pa30BaHUs Ha €€ OCHOBE JAETCKO-B3POCIIBIX OOIIHOCTEH,
KJIIIOYEBOC 3HAYEHWE KOTOPHIX IS BOCIUTAHUSA TOMYEPKUBACTCS MPUMEPHOM
IPOrpaMMOi BOCIIUTAHHUS.



Oco0ennocT padoThI YyUnTeIs 10 MporpamMme. 3agada y4yuTensl COCTOUT B TOM,
YTOOBl CONMPOBOXKJATh IMpoLecCc MNpo(hecCHOHATPHON OpPHUEHTALMHA  IIKOJIbHHKA,
packpbiBasi MOTEHLMAT KaXKJOTO0 4Yepe3 BOBJIEUYEHUE B MHOTOOOpa3HYyIO JEATEIbHOCTD,
OpraHM30BaHHYIO B pa3HbIX (popmax. [Ipu aToM pe3ynbraToM paboThl yUUTENS B IEPBYIO
ouepelb SBIAETCA JIMYHOCTHOE PAa3BUTHE ydamlerocs. JIMYHOCTHBIX pPE3ysbTaTOB
YUUTEIb MOXET JIOCTHYb, YBJE€Kas Y4YEHHKa COBMECTHOM M WHTEPECHON MM 000UM
NeSTENIbHOCThIO, ~ YCTaHABIMBasg  BO  BpeMs  3aHATUH  100poKenaTeiabHYyIo,
MOJIJICPKUBAIOIIYIO aTMOC(EpPY, HACHIIIAS 3aHITHUS LIEHHOCTHBIM COZCPKaHUEM.

[IpumepHas cxema NpOBEICHUS 3aHATHH 110 IPOrpPaAMME:

1. OOBsACHEHNE TEOPETUUECKOTO0 MAaTEPHATIA 10 TEME.

2. IloaroroBka K OKCIEPUMEHTAIBHOMY 3aHSITHIO, OOCYXJIE€HHE OOBEKTOB s
IPAKTUYECKOTO 3aAHITUS.

3. IIpoBeneHue NPaKTUUYECKOrO 3aHATHSI — OCHOBHAS 3a/1a4a OCBOEHUE METOJI0JI0T MU
JAHHOTO HKCIIEPUMEHTA.

4. [lo OKOHYaHWM NPENIOKHUTH OETSAM, KOTOPbIE 3aMHTEPECOBAIUCH JIAHHBIM
HKCIEPUMEHTOM, Pa3BUTh €0 B MCCIIEAOBATEIbCKUN MPOEKT. Jljig 3TOro HEOOX0AUMO
0o0CyUTh OOBEKTBI, KOTOPHIE YYEHUK OYIET HCClel0BaTh, COCTAaBUTh IUIAH
DKCIIEPUMEHTA.

5. IlomMoYb y4YE€HUKY NPOAHATU3UPOBATH PE3YIbTAThl IKCIIEPUMEHTA.

OueHuTh pe3ysbTaTbl MPOEKTHO-UCCIEN0BATENBCKON AEATENBHOCTH KOJIbHUKOB
MOKHO B TMpOIlecCe€ 3alllUThl MMM CBOMX pabOT B paMKax MIKOJbHOM Hay4dHO-
MPaKTUYECKON KOH(EepeHITnH.



COJIEP)KAHUE KYPCA BHEYPOUYHOMH JEATEJBHOCTH

Monayab «Kak )KUBOTHBIE M PACTEHHS PUCIIOCAOTUBAKOTC» (IBOJTIOIMOHHAS
IKoJI0THs) 5-6 Kiaccenl (34 yaca)

1. Mpbui uccneoyem »xcuevie 00vexkmol (6 yacos)

CBoOlCTBa M CTPOCHHME XUBBIX OpPraHU3MOB (CTpOeHHE KIEeTKH). Bua, ocobp —
OpraHu3M Kak efauHas cucrema. Apantanuu (npucnoco6senus). [lonsarre romeocrasa
KUBOTO opranuizma. CriocoOsbl €ro nojiepx aHusl.

[Tonsitue BapuatuBHOCTH Tpu3Haka. WcciemoBarenbckue padbotel «Bcee mm
(cunHMITBI, OENKH, Oepe3bl U T.11.) oauHaKoBbIe? DOTOKBECTY.

Orpannuenuss Mopdosorndeckux u (usznonoruueckux anantanuil. Ilouemy
OpraHU3Mbl HE CTAaHOBATCS OECKOHEYHO OOJBIIMMH, MAaJE€HBKUMH, BCESIHBIM.
[TpakTnueckas padora «CocTaBisieM KHUTY PEKOPJOB PACTEHUN W KUBOTHBIX HAILIETO
Kpasi».

2. Bnuanue okpysrcaroweit cpeont nHa rcuswle opzanusmul (12 uacoes)

dakTophl OKpyKaroien cpeapl (abuoTudeckue, OMOTHUYECKHE, aHTPOIIOTEHHBIE).
[Ipumepsl  aOuoTuyeckux (HaKTOPOB, OKA3BIBAIOIIMX OCHOBHOE BIUSHUE HA
KU3HEACSITENPHOCTh  JKMBBIX  OpPraHM3MOB:  TEMIlepaTypa, CBET, BIIAXKHOCTb.
[Ipaktuueckoe 3anstue «l[BetT u Terio» (KyOWKHU JbJa B3BECUTH, MOJIOKUTH B YAIIKH
[letpu Ha pasHOUBeTHYIO Oymary, uepe3 30 MUHYT B3BECHUTHh 3aHOBO — KTO OBICTpee
pactasin). [IpakTrueckoe 3ansitue «YTo pacTBopseTcs B BoAe» (3KCHepUMEHT « Kuakuii
nom»). Ilpaktudeckoe 3anstue «JIuddys3us BemecTs B Bojae (pacTBOPHI)», «JIBrmxkeHue
pacTBOpoB 1o 1BETKY». I[IpakTnueckoe 3anstue «Jlen miaBaer B Boje (aiicOeprw,
3aMmep3aHue BoAoeMoB)». [IpakTuueckoe 3anstue «Jlea npu 3amep3aHun pacuIupsieTcs
(pa3pymieHue kaMHs (ITOYBOOOPA30BAHUE), 3aMEP3aHUE KIIETOK).

OcHOBHbIE ~ 3aKOHOMEPHOCTH  TNPUCHOCOOJEHUS  JKUBBIX  OpPraHU3MOB K
abuotnueckum ¢akropaMm. [IpucnocobreHuss K OCHOBHBIM aOMOTHYECKUM (PaKTopam:
TeMIeparypa, BIOKHOCTh M cBeT. llpaktuueckoe 3ausitue «lllyba» (kyOuku mbaa
3aBEpHYTh B pa3HbIl MaTepuai, B3BecUTh). [IpakTuueckoe 3anstue «I [MrMeHTsD (MOKHO
pa3lienuTh Ha BaTMaHe Kpacutenu u3 QuomacrepoB». IIpaktuueckoe 3ansarue «Kak
’KUBOTHBIE IJIABAIOT B BOJI€» (DKCIEPUMEHT C MUIETKOMN).

Uccnenoarenbckue padoThl «Biusinue cBeta (Tersia, BIaXXHOCTH, COCTaBa MOYBHI)
Ha pACTCHHUS] B E€CTECTBCHHBIX WM WCKYCCTBEHHBIX YCIOBUAX» (Ha JOCTYITHOM
MaTepHae).

3. Bzaumooeiicmeus >cusvix opeanuzmos (4 uaca)

buotnueckue (bakTopsI. 3aKOHOMEPHOCTH pa3BUTHS MEKBHJIOBBIX
B3auMOOTHOUIEHU. Ko3Bosronus (XHUIMHUK-)KEPTBA; MApPa3UT-XO35AMH) BOJIIOLHS
cTpareruii goObiBaHus nuuM. CouuaibHOCTh. Bunbl-Beenenupl. [lepeuens pacteHmil-
Bpeauteneid. HccnenoBatenbckas pabora «HaOmroneHus 3a B3aMMOOTHOILIEHUSIMU



’KUBOTHBIX NP JOOBIBAHUU MU (KOPMYIIKH JUIsI ITHLL, TSI TOPOACKUX UITU CEJIbCKUX
KUBOTHBIX). BeO-xkamepwr». HccnemoBarenbckast paborta «PacmpocTpaHeHue BUIOB-
CUHAHTPOIIOB B HAILIEW MECTHOCTI.

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

Antponorennsie paxropsl. [IpaBna iu, 4To NEpBOOBITHBIE JHOIH KU B TAPMOHUU
¢ npupoaoi. OnOMallHUBAHUE U MPUPYUYECHUE KUBOTHBIX U PACTECHUM. 3a4eM cIiacaTh
BBIMHUPAIOIINE BUJIbI, KaK 3TO JenaTh. KyJnbTypHblE pacTeHUS U UX AUKHE MPEIKH.
[Touemy Ba>kHO UX COXpaHAThb. PazHoOOpa3ue KylabTYpHBIX PaCTeHUH M MX 3HAUEHHUE B
KU3HU yenoBeka. KpacHas kaura Bamiei Tepputopu. Ocob0 oxpaHseMble TEPPUTOPUH,
3anoBegHUKH Poccum u mupa. Ilpaktuueckas pabora «PasnHooOpasue KyJIbTypHBIX
PACTEHMU B BallIEM PETUOHEY.

HccnenoBatenbckast paboTa «BiusHHEe aHTPONOTEeHHBIX (PAKTOPOB Ha pPa3BUTHE
pacTeHul B ropo/ie/HACEIEHHOM ITyHKTE.

Okckypeusi/mipaktuueckass padbora «OOIIT B Bamem peruoHe — yHHKaJbHBIC
O0OBEKTBI TPUPOIBD.

5. Dkonozuueckue nuwiu (6 uacos)

buocdepa — onHa u3 BaxHedmmx obonouek 3emun. YUTO Takoe «3KOJIOTHUYECKHE
HUIIM» W Kak oHU (opmupyrorcs? dopmupoBanue 3HaHUN 1O OMOPa3HOOOPA3UIO
KU3HEHHBIX  (OopM,  TOBENEHYECKHMX  MPUCHOCOONICHUH,  MOAU(UKAIIMOHHAsS
M3MEHYUBOCTH (Ha 0a30BOM ypoBHE). PacturensHbie coolmiecTBa 1 UX Tumbl. PazBurne
Y CMEHBI PACTUTENIBHBIX COOOIIECTB.

HccnenoBarenbckue padoOThl «IKOJOTUYECKHE HHIIM BOKPYTI TeOS — OMMCaHHE
dakTopoB oOkpyxawmiet cpeab». HcciemnoBarenbckue padoTel «DeHonornyeckue
HAOJIFOAECHU.

Moayab «OCHOBBI pacTeHHEBOACTBA» 7-8 Ki1accsl (68 4acoB)
1. Beeoenue 6 pacmenuesoocmaeo (2 uaca)

Yro-Takoe pacTeHUEBOJACTBO: OCHOBHBIE (DaKTOPhl BBIPALIMBAHUSA PACTEHUU.
Uctopus pa3BuTus arpoxuMuueckux 3Hanuil (padotel M.B. JlomoHocoBa, 0. JInbuxa,
byccenro, B.B. JlokyuaeBa, K.A. Tumupszena, [1.A. Kocteruepa, [[.H. [IpsiHuniankoBa
u ap.). [lpaktuueckas padota «bouka JInGuxa.

2. Aepomexnuueckuii 3kcnepumenm (6 uacoe)

[IpaBuna MOCTAHOBKM Aarpo3KCHEpUMEHTOB. IloCTaHOBKAa SKCHEPUMEHTOB C
pacTeHusMH. BbIOOp TeMbI, COCTaBlIeHHWE TUIIOTE3bl, LEIU U 3a7ad AKCIEPUMEHTa IO
BBIPALLIMBAHUIO PACTEHUMM B KOHTpoiupyemou cpexne. KoHTposn, IOBTOPHOCTH,
npoBeieHue 3kcnepuMmeHTa. [lmaHupoBanue skcnepumenTa. OlleHKa pPe3yJbTaTOB
skcriepuMenTa. MccnenoBarenbckas pabora «@DakTopbl, BIMSIONME HA MPOPACTAHHE
ceMstH (pPOCT ITPOPOCTKOB)».

OCBOEHHE TEXHOJIOTUH KPYIJIOTOAUYHOTO BBIPAIIUBAHUS CaJaTOB U MUKPO3EIECHU



B KOHTPOJHUPYEMBIX MCKYCCTBEHHBIX yclIOBUSX. COOp YCTAaHOBKM IS BBIPAITUBAHUS
pPacTEeHHl B KOHTPOIUPYEMBIX YCIOBUSIX.
3. Ponv xumuueckux snemenmos 6 numanuu pacmenuii (20 uacos)

Bopa. PactBop. BbITsiKKa. AHHMOHBI, KaTHOHBI, 3JICKTPONPOBOJHOCT, W pH
pactBopa. Pojib XMMUYECKUX JIIEMEHTOB B IMTaHUU pacTeHuil. [loaydyeHne nuraTenbHbIX
BelecTB pacteHusiMU. [IpakTnueckast pabora «CxeMbl MUTATEIBHBIX pacTBOPOB. Pacuer
7103 yIOOpEHUH ISl MUTATEIIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHudecKkue, MHUHEpaIbHBIE, MHUKPOOUOTIOTHYECKHE. | HUIIbI
NUTaHus pacTeHuil. Bo3aymHoe M MHUHEpaTbHOE (KOPHEBOE) NUTAHUE PACTEHHIA.
TpaHCIIOPT NHUTATENBHBIX BEUIECTB PACTECHUN: BOCXOIAIIMA M HUCXOIALIAM TOK.
Baxwueiimue kanuitaeie, dochopHble U a30THBIC yAoOpeHus, ux cBoictpa. [IpocTeie u
cinoxuble ynoopenusa. Ilpaktuueckass pabora «llpaBuna cmemmBaHusi yaoOpeHHI»
[TpakTrueckas pabora «[lutanue pacTeHuit: TEXHOJIOTUS IPUTOTOBICHHS MUTATEIBHBIX
PacTBOPOB ISl Pa3HBIX KYJIbTYP».

Poct u pa3Buthe pacTeHMil: dTambl OHTOreHe3a, (PaKTOphI, BIMSIONIME HA POCT
pacTeHuii: CBET, TrycTOTa NOCaaoK, NnuTaHue, cyocrpar. Ilpaktuueckas pabota
«MOHUTOPUHT MUHEPAIBLHOTO TUTAHUS PACTEHUI.

OcoOEHHOCTM THTaHWS PACTEHUN a30TOM. A30T W €ro 3HaueHHWE B IKU3HH
pacrennii. DOpMBbI a30Ta U UX IPEBPALIECHUE B IOYBE.

Ucrounuku dhochopa mis pactenus. 3Hauenue Gocdopcoaepxkaiinx coeTuHECHUI
B KJIeTKe. Ponp Makposprudyeckux coennHeHuit pocdopa B sHEPreTHIecKoM 0OMEHe.

Brnusane kamms Ha (U3WYECKHUE CBOWCTBA MPOTOINIA3MbI, Ha (PEpMEHTHI
YTIEBOJAOPOTHOTO 0OMEHa, CUHTE3 OeNKOB | Jp. Poib kanus B mojaepKaHud MOHHOTO
OanaHca B TKaHsX, B IPOLECCaX CaMOPETYIISLIHH.

PerynaropHas u cTpykTypooOpaszoBareiibHas poOJib KallbliUs. Y4acTue B
00pa3oBaHMM KJIETOYHOW CTEHKH, MOJAEPKAHUU CTPYKTYPhl MEMOpaH U PETYJIALMS UX
IIPOHUIIAEMOCTH.

3HavyeHWEe MarHus B METa0oJM3Me pacTeHuid. MarHuil B cocTaBe XJIOpoduiuia,
CXOJICTBO XJIOpO(HIIIa ¥ TEMOTJIOOMHA KaK CBUICTEIBCTBO €IWHCTBA OPTaHUYECKOTO
MUpa.

Cepa 1 ero OCHOBHbBIE COEUHEHHUS, UX POJIb B CTPYKTYPHOI OpraHu3alluu KJIETKH,
Y4aCTHE B OKUCIHUTENBHO-BOCCTAHOBUTEIbHBIX PEAKLIMSX.

MukposnemenTsl. [lpeacraBieHuss o pojid MHUKPOIJIEMEHTOB B MeTa0oJM3Me
pacteHuil. OCOOEHHOCTH MOCTYIUICHUSI MHUKPOXJIEMEHTOB B pacTeHus. CUHEpPrusm u
AHTArOHU3M 3JIEMEHTOB ITUTAHUS PACTCHUM.

PacturenpHass nuarHocTMKa W METOABI UACHTHU(UKAIIMM HEA0CTaTKa/M30BITKA
aneMmeHToB nutanus. [IpakTudeckas padota «PactutenbHast IMarHOCTHKAY.

UccnenoBarenbekas padota « O1ieHKa COCTOSTHUSI KOMHATHBIX PACTEHUM, pacTeHUN
Ha UIKOJBHOW TEPPUTOPUHU, YCTAHOBKA NPUYMUH MATOJIOTHYECKUX COCTOSHHUU (IIpH



HAJTMYHHN )».
HccnenoBatensckas pabota «OlleHKa BIUSHUS PA3IMYHBIX DJIEMEHTOB Ha
COCTOSTHUE PACTCHHI (COCTaBIIEHUE PA3TUYHBIX MOJIKOPMOK ).

4. Pecynamopwvt pocma pacmenuil. 3auwuma pacmenuii (4 vaca)

[TonsTue o perynaropax pocta pacteHuid. CTUMYISATOPBI pocTa — (PUTOTOPMOHBI
(aykcuHbl, THOOEPEIIMHBI, IMTOKUHUHBI). THTHOUTOPBI pocTa pacTeHuM: 1. mpupoHbIe
(abcumzoBasi KUCIOTa U HEKOTOpbIe (DEHOJIBHBIE BelllecTBa (MKyMapoBas, KOpUYHAs,
CaJMIMIIOBAsT K-Tbl), 2. CHUHTETHYECKHE (MOpP(MAKTUHBI, pETapAaHThl, A€(POJIUAHTHI,
JCCUKaHThl, repOuuasl). OUTOMOHUTOPHUHT M OIIGHKAa COCTOSIHUS PaCTEHHI.
CoBpemenHnble crnocoObl MoHHTOpHHTA. [IpakTuyeckas padora «OUTOMOHUTOPUHT U
OLICHKa COCTOSIHUA pacTeHuid. COBpeMEHHbIE CTIOCOOBI MOHUTOPHHTAY.

HccnenoBatenbckas paboTa «BnusHue rerepoaykcuHa Ha mpopacTaHue (pocT Ha
Pa3HbIX CTA/IUSIX, B PA3HBIX YCIOBUSIX) PA3IUUYHBIX PACTCHUI.

3amuTa pacTeHUil OT BpeauTeseil: ocHOBbl Omomerona. IlpakTuueckas pabota
«MHCeKTapuu: MpaBuiia U YCIOBUS PA3BEICHHUS MOJE3HBIX HACEKOMBIX).

5. Boomuasa, necuanas u nouéennan Kyiomypbl, ux npUMeHeHue 6 6blpauiuéanuu
pacmenuil. Quzuono2usn pacmenui (8 uacos)

BojaHas, necyaHass M MOYBEHHAsl KYyJbTYpbl, X NPUMEHEHHE B BbIpalllUBaHUU
pactenuii. I[lpoBenenue Boasl B KopHE M cTeOine pactenuid. [Ipaktuueckass pabota
«KopnHesoe naBnenue».

BonHblli pexuM pacTeHUM: CTPOEHHME YCTBMIL: (PAKTOpBI, BIMSIOLNIME Ha HUX
PACKpBITHE U 3aKpBITHE. 3HAYCHUE MEXaHU3Ma PEryJIsILUN UCIIAPEHUS BIard paCTCHUEM.
ITpakTnueckas padora «IIpurorosienue npenapara ycTbUil METOJIOM CIIEIIKAY.

HccnenoBatenbckue padboTel: «BnusHue ycnoBuil cojepkaHusi pacTeHUN Ha
KOJIM4ECTBO YCTBUI.

doTocuHTE3 — YHHUKAIBbHBIN mporecc pacteHuil. TemHOBas u cBeToBas (hasbl
¢dotocuHTe3a. 3HaueHUe (POTOCHHTE3A /IS JKUBBIX OpraHu3MoB. lIpakTuueckas pabdora
«DyHKIMOHANIBHA ~ JAMATHOCTUKA PACTEHHM 110  AKTMBHOCTH  XJIOPOILJIACTOB)
Uccnenosarensckass pabora «Omnpenenenue xyopopmwmia A u b, onesHka
(bOTOCHHTETUYECKOI AKTUBHOCTH PACTEHUHN U (PAKTOPOB, BIUSIOIINX HA HEEH.

@akTOphl pOCTa paCTEHUM: BO3AyX M a’pauusd. llonzeMHOe nbIxaHue pacTeHUM:
COCTaB IIOYBEHHOTO BO3Ayxa, razoo0meH. ['a3oo0MeH mnpu OeCrOYBEHHOM
BeIpanuBanuu. Ilpaktuueckas pabora «Aspauus, CO2 u O2. JlpIxaHue pacTEHUII».
ITpakTrueckast pabota «lpIxaHue pacTEHHIl: OLlEHKa UHTEHCUBHOCTH JIbIXaHUs PACTEHUIN
U IUIOJI0OBY.

HccnenoBatenbckue padboTel: «BnusHue cnocoba BbeIpamuBaHus (cocraBa
NIUTATEIbHOU CMECH, CXEMbI BHECEHUS) HA POCT M PA3BUTHS PA3IIMYHBIX PACTEHUIN».



6. Kyavmypuwvie pacmenusn. Coepemennwie acnexkmol cejekyuu (20 uacos)

Kak uyenoBek cran ucnonb3oBaTh pacteHus? CBsi3b pa3BUTHS LUBHIA3AIUU
YyelioBeKa U oJloMalIHuBaHus pactenuid. Jlomectukaius. duckyccus «/lomectukanus,
BCE JIM PACTEHUS M IKUBOTHBIE, KOTOPBIE JKUBYT pPSJIOM C YEIOBEKOM HM
0JIOMalTHUBAOTCS? MOKHO JIM CYUTATh TapaKaHa OJJOMAIIHEHHBIM KUBOTHBIM?»

HacneacTBeHHOCTh M1 H3MEHYMBOCTh — OCHOBHBIE CBOWMCTBA JKUBBIX OPraHU3MOB.
N3menunBocTh. Bunpl usmenumBocTh. [lpaktuueckas pabora «MoaudukaimoHHas
U3MEHUYUBOCTb (JIUCThSI, UTOJIKU C OJTHOTO JEPEBa)».

['en — wMaTepuanbHbIi HOCHUTENb HACJIEICTBEHHOCTH M HM3MEHYMBOCTH.
HyxneunoBbie kucioThl. Jlokanu3aius reHeTHYeCKOro matepuaina B kietke. Jlenenue
kietok. Permukanus JJHK. OcHoBHas torma mosnekynspHoit 6uonoruu. TpaHcKpUIus.
Tpaucasuus. Myrtanuu. [paktuueckas padora «l'eH — HHCTPYKIUS IO COOpPKE KIIETKU
(ma Oucepe winu KOHCTpyKTOpe)». [IpakTtudeckas pabora «Mytamus Ha OyTepOpose
(7000t 00BEKT U3 MpeabIaylIel padoThl, TI€ U3MEHEHHUE MHCTPYKIMH MPHUBEIET K
M3MEHEHHIO BHEIIIHETO BU/Ia 0OBEKTA)».

OddexT OyThUIOYHOTO TOPJIbIIIKA M TeHETHYeCKoe pa3zHooOpazue. Uto Takoe
reHOaHk? 3aueM COXpaHATh FeHETUYECKHE pecypchl pacTeHuil? OCHOBHBIE CIOCOOBI
COXPaHEHUs TEHETUYECKUX PECYpPCOB PACTEHHH (€X Situ U in situ).

3nauenue pabor H.M. BaBunoBa. 3akoH  TroMoJOTHYeCKUX psiaoB. LleHTpbI
MPOUCXOXKJICHUS KyJIbTypHbIXx pactrenudi H.M. BaBwioBa u ILM. JXykockoro.
[Ipaktrueckas pabora no rpynnam «OTKyaa Ha HalUX cTojdaxX (PPYKThI/OBOILIN/3TAKIY.

OcHoBHble MeTONbl cenekiuu. [ubpuauzanus. Dopmbel otOopa. OCHOBHBIE
HaIpaBJICHUsS CENEKIMH: YIYyYIlIEeHUE YPOKAMHOCTH, YCTOMUYUBOCTU K OMOTHYECKUM U
abuotnueckum Qaxropam. [IpakTuueckas padora «BpipanmBaem ropox. Kak nposectu
CKpEILIMBaHUE Yy TOPOXay.

Ectb nm xu3Hb B mnpoOupke? bBHOTEXHONOTUS KYyJIbTYpHBIX pPAacTEHUH.
UccnenoBarenbckass pabora «BblpammBanue pacteHuil B npoOupke» (MOMKHO
BOCIIOJIb30BAThCSl  PE3yJIbTaTaMU MPEABIAYIIUX HKCIIEPUMEHTOB TI0 COCTaBJIEHUIO
MUTATEIbHBIX PACTBOPOB ISl PACTEHUN ).

Kak  yenoBexk  MoxkeT  monuduimpoBatb  pacrenua?  ['eHermueckoe
penaktupoBanue. CoBpeMEHHbIE  MOAXOAbl U JIOCTHOKEHUSI  E€HETHYECKOTro
penaktupoBaHusi  pactenuil. [Ipakthueckass pabotra  «l'€HOMHBIE  HOMXHUIIBI
(mogenupoBanue padoTsl cuctembl CRISP-Cas).

7. Pacmumenvnasn npooykuus. (8 uacos)
Hanzemusie u moazemuble opransl pactenuid. [loder u Bugon3smMeHeHHbIH mooer
pactenuid. CriocoObl pa3MHOKEHUS PACTEHUH.
[lonatne o KkadecTBE NPOAYKTOB nuUTaHuA. [IpoOiieMbl KOHKypeHLUU
OTEYECTBEHHBIX IIPOJYKTOB IIUTAHUS C UMIIOPTHBIMU. JIOTMCTHKA TOCTABKU U CPEACTBA



COXpaHEHHUs1 MpoaykToB mnuTaHus. llpaktuueckas pabora «lIpenenbHO AomMycTHMBIE
koHueHTpauuu (IIJIK) u metoasl KOHTposiss G€30MaCHOCTH PACTUTENBHBIX MPOIAYKTOB
UTAHUSD).

Mukpo3seneHb: moyie3HoCTh U TexHosorus. MccnegoBarenbekas padorta «OleHka
KaueCcTBa BhIPAIICHHON MUKpPO3eIeHN» (1100 CBOs, TMO0 U3 MarasuHa).

XUMHYECKUI aHAIN3 MNPOAYKLIHU. OcHOBBI CHEKTPOPOTOMETPHH.
[Totenmmmometpus. Xpomatorpadus. [Ipakruueckas padbota «MeToIbI OIIEHKH KauecTBa
PACTUTENBHOW MPOIYKUHUHU: XPAaHEHUE M COXPAHHOCTh NUTATENbHBIX BEUIECTBY» (110
JIOCTYITHOMY 00OpPY/I0BaHHIO).

UccnenoBarenbckas padora «Omnpenenenne ButamuHa C MeTooM 0OpaTHOrO
TUTPOBAHUS B IUIOAAaX HAa Pa3HOM Cpoke (croco0e) XpaHeHHsD.

Monayab «buorexnonorus» 7-8 kiaaccsl (68 yacon)
1. Buomexnonozusn (4 uaca)

[lonsiTie OMOTEXHOJIOTMH. 3a4eM YEJIOBEKY OHMOTEXHOJIOTWH, B YEeM HX
MPEUMYIIECTBO MePe] XUMUYECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOJIOTUU:
MPOMBIIIJICHHBIE MUKPOOPTaHU3MBI, KJIETKU U TKaHH PaCTEHUH, )KUBOTHBIX U YEJIOBEKA,
ounokaranuzatopsl. IIpaktuueckass pabora «Ilpumepbl npuMeHEHUs: OMOIOIMYECKHUX
OOBEKTOB B TBOEH KU3HI.

Ceipbe [uis OMOCHHTE3a U OLIEHKa €ro OMOJIOTMYECKOW LEeHHOCTH. OCHOBHBIE
UCTOYHUKU YTIIepoja, a3zoTa, ¢ocdopa, MUKpO3IEeMEHTOB. MccinemoBaHne HOBBIX
HMCTOYHHUKOB CHIPHs (BKIIFOUAsi BOIIPOCHI €ro MpeIBapuTeIbHON 00paboTKm), pazpaboTka
HOBBIX IUTATENIbHBIX CpPEA, B TOM YHUCIIE BKJIIOYAOMIMX OMOCTUMYISATOPBI U ApYyrue
AJIEMEHTHI YIIPABJICHUS U ONITHMU3ALMU ITPOLIECCOB OMOCHHTE3a. MeTo1bl ONITUMU3ALUN
UTATEIbHBIX CPE.

2. Muxkpoouonozusa (12 uacos)

[lonokeHne NPOKAPHOTOB B CHUCTEME opranuyeckoro mwupa. CrpoeHue
OaxTepuanbHOi KieTku. Knaccudukanus Oakrepuit. Mopdonorust 6akrepuii. [Ipoctsie
U CJOXHBIE METOJbl OKpamuBaHUs Oaxktepuil. dusnoniorus OakTepHil: NHUTaHUE,
JBIXaHHUE, POCT U Pa3MHOXKEHHE. 3HAKOMCTBO C JJOMEHOM ApXeu (3KCTpeMO(HIBHOCTD,
OCOOEHHOCTH CTPOEHHUs KileTKH). JlabopaTopHas padora «DUKCHUpOBaHHBIE IpENapaThl
Oaktepuil. OmnpeneneHue (GOpMbl NPEIIOKEHHBIX KYJIBTYp MHKPOOPraHU3MOB,
UCIIOJb3ysl IPOCTOW MeToja oKpacku» JlabopatopHas pabota «OnpeneneHue Tuma
KJIETOYHOW CTEHKU METOJOM OKpalllMBaHus 1o ['pamy» (Ip1 HaJIM4nUU PEaKTUBOB).

MonogyHokuciaoe u crnuptoBoe OpoxeHue. DoToTpodHBIE U XEeMOTpO(dHBIE
Oaktepun. Kunernueckoe  ommcaHue —TIpolecca  pocTa  MHUKPOOPTaHU3MOB.
OKCIOHEHIMabHass ~ MoJenb  pocta. KuHermka rHOenn  MUKPOOPTraHU3MOB.
Jlaboparopnas padota «IIpuroroBieHrne NpUKU3HEHHBIX MPENAapaTOB MOJOYHOKHUCIIBIX
OakTepuii».



[TaTorennsie 6akTepun. YymHas masouka v YepHas CMEpTh, OOTYNIN3M, CTOJIOHSK,
TyOepkynes. Mctopust 60ps0bI ¢ 6akTepranbHbiMu HHGeKuuaMu. JlabopaTopHas pabota
«IToceB cmbiBa ¢ pyk Ha yamiku [letpu». JlaGopatopHast pabora «BriaeneHue dyucToit
KyJabTypbl OakTepuii. Metoax pasBeneHuil. MeTOn  MCTOMIAIOMIETO — IITPUXaAy.
JlabopatopHass pabora «Mopdonorudyeckas XapaKTepUCTUKA BBIJICICHHONW YHCTOM
KYJbTYpPbI: XapaKTEPUCTUKA KOJIOHUU, (hopMa OAKTEpUi, TUIT KIIETOUHON CTEHKI.

Boiina 6eckoHeyHOCTH: aHTUOMOTHKY NPOTUB OakTepuil. MexaHn3mbl AeMCTBUN
aHTUOMOTUKOB. MEXKJIeTOUHasT KOMMyHUKamus Oaktepuii. UyBcTBO KBOpyMa.
JlabopatopHas pabora «CpaBHEHHE pOCTa MHUKPOOPTaHM3MOB Ha Yallike 0e3 U C
noOaBiieHus aHTUOMOTUKOBY MccnenoBarensckas padora «IloMck MHUKpOOpraHHW3MOB
00JaAaoMX aHTATOHUCTUYECKON aKTUBHOCTBIOY.

[Ipumenenue Oaxktepuil uenoBekoM. KuHeTnueckoe omnucaHue OUMOCHHTE3a
IIPOJIYKTOB MUKpPOOpraHu3MamH. bakTrepuu, KOTOpble MOIYT paszjararb IUIACTHUK.
UccnenoBatenbckas pabota «BbiieneHne MOTOYHOKHUCIBIX OaKTepui, HCCIET0BaHUE X
AKTUBHOCTH.

Mukpoopranu3mbl B arpoOMOTeXHOJIOTHH. MICKyCCTBEHHBIE accolualuy pacTeHu
¢ MuKpoopranusmamu. MccnenoBatenbckas padoTta «Bbiaenenne 0akTepuil mose3HbIxX
IUJIL paCTCHUI.

3. Dykapuomuueckue opzanuzmvl 6 Ouomexmonouu (naecrnegvle 2puobl,
opoxcicu, 6ooopocau) (12 uacos)

[1necHeBblie rprObI MPOAYLEHTHI OMOJIOTMUECKH AKTUBHBIX BELIECTB.

OOmmasi xapakTepuUCTHKa APOAOKeH caxapomuileToB. McTopusi HCHOIb30BAHUS
IPOACOKEH B TPAIMIIMOHHON OMOTEXHOIOTHH. TEeXHOJOTMN BUHOMETUS U XJIeOOeueHHUs,
CHeuaIu3upOBaHHbIE pachl Apoxokend. Merabonusm npoxokend. Peakiust cniupToBOro
opoxenusi. JlabopatopHas pabota «lloacyer kieTok Apoxxked B kamepe [opsieBay.
JlabopatopHasi pabota «OOHapyXeHHE MPOIYKTOB CIHUPTOBOTO OPOKEHHSI: STUIOBOTO
CupTa W YIJICKUCIOTO Ta3zay. [lomydeHue BTOPUYHBIX METAO0OIUTOB B JIPOKIKAX.
Jpoxoku Kak mpoayteHThl OnoTorumB. [lomydeHue 1eneBpix OEIKOB B IPOXKIKAX.

Oco0OEHHOCTH BEreTaTUBHOTO W IOJOBOTO Pa3MHOXKEHUS Y JIPOXIKEH, 3HAUCHHE
U3YYEHUS] MUTO3a M ILMUTOKMHE3a JJIs ONTUMHU3ALMHU MPOLECCOB KYJIbTUBUPOBAHUS
JIPOACKEBBIX IITAMMOB, TIOHUMAaHUS MPUYUH MaTOT€HHOCTU JIPOXKKEH U rpruOOB, MOUCKA
MUlIEHEH (YHTUIMAOB M pa3paOOTKA HOBBIX JIEKAPCTBEHHBIX IpEnapaTosB.
Jlabopatopnass pabora «HaOmiomeHue  pa3MHOKEHHUS — JAPOAOKEBBIX  KIIETOK.
[Ipaktuueckas pabora «llomydenne TBopora m Kedupa Ha OCHOBE MOJOYHOKHCIBIX
Oakrepuit». [IpakTtudeckas padbota «OCHOBHBIE BHIBI KBaca M HMX XapaKTEPUCTHUKA»
«/Ipo’>KM M MOJIOUHOKHCIHIbIE OaKkTepuu, MpPUMEHsSEMbIE I MPOMU3BOACTBA KBACa.
[Ipaktuueckas pabora «CpaBHUTEIBHBIM aHAIU3 PAa3BUTUSA APOXOKEH B a’dpOOHBIX U
aHa’poOHBIX  ycioBusix». IlpakTuueckass pabora «Meroabl OUEHKH CBOICTB



XJieOoneKapHbIX apoioked. OCOOCHHOCTH MPUMEHEHHUS! MPECCOBAHHBIX, CYIIEHBIX WU
MHCTaHTHBIX Apoxokei». MccnenoBaTtenbckas pabora «BrusHue Qpu3MKo-XuMUYECKHX
(hakTOpOB HAa KAa4eCTBO OMOTEXHOJOTUYECKOW MpoayKuuu (KBac, Kedup, cbip, Xjaed u
. )».

Bonopocnn — mepcnekTUBHBIM OOBEKT A MPOU3BOJACTBA OENKa U YIJIE€BOIOB.
buoTtexHonornueckue METOAbI OUMCTKU TBEPABIX, JKUIAKUX OTXOJOB M Ta3000pa3HbIX
0TX0/10B Mpou3BoACTB. CtouHble BOAbL. CxeMbl OYUCTKU. BUODUIBTPHI, a’dpOTEHKH,
METAaHTEHKH, OKCUTEHKW. AKTHBHBIA WMJI W BXOJAIIME B HEr0 MHUKPOOPTaHU3MBI.
Hcnonb3oBanue BOJOpPOCIEH B OYMCTKE CTOYHBIX BOJ. McciemoBarenbckasi paboTa
«Bnusnaue pusznko-xumudeckux haxktopos Ha pocT Bogopociu (Chlorella vulgaris)y.

4. Hacneocmeennasn ungpopmavus (8 uacos)

HacnenctBeHHOCTh U M3MEHUYMBOCTh — OCHOBHBIE CBOMCTBA UBBIX OPTraHU3MOB.
N3menunBocTh. Bunpl usmenumBocThb. [lpaktuueckas pabora «MoaudukaioHHas
U3MEHUYUBOCTb (JIUCThSI, UTOJIKU C OJTHOTO JEPEBa)».

['en — wMaTepuanbHbIi HOCHUTENIb HACJIEICTBEHHOCTH M  HM3MEHYMBOCTH.
HyxnenHnoBbie kucioThl. JIoKanu3alus reHeTHYECKOro MaTepuaina B Kietke. Jlenenue
kietok. Permukanus JJTHK. OcnoBHas norma mosiekyssipHoit Ouonoruu. TpaHcKpHmius.
Tpaucasuus. Myrtanuu. [lpaktuueckas padora «l'eH — HHCTPYKIUS IO COOpPKE KIETKU
(ma Oucepe winu KOHCTpyKTOpe)». [IpakTtudeckas pabora «Mytamus Ha OyTepOpoe
(J1r060¥ O00BEKT W3 TpeAblayled padoThl, TJie W3MEHEHHE HHCTPYKIUU TMPUBEACT K
M3MEHEHHIO BHEIIIHETO BU/Ia OOBEKTA)».

5. Bupyconozus. (6 yacos)

[Tono>xeHne BUPYCOB B CUCTEME OpraHudeckoro Mupa. CTpykTypa U XUMUYECKUN
coctaB BupycoB. Kiaccuduxamus Bupycos. Penponykinuss supycos. IIpocmotp
JOKYMEHTAIbHOTO (hUjIbMa O BUpyCax.

Bupycs! - Bo30yautenu nadexuonnbix 6osae3neit. OukoBupycsl. bakrepuodaru:
CTpOCHHE, CBOWCTBa, npuMmeHeHHe. [IpakTtuueckas paborta. «MeTon pa3BeACHHIN
[TpakTrueckas pabora. « TutpoBanue 0akrepuodarony.

buonoruuecknue MeTo bl 60pHOBI C BUPYCAMH.

6. I'ennas unscenepusn u 6uomexnonozuu. (8 uacoes)

OcHoBBI TeHHOW uHXKeHepuu. Bekrtopa. Crnenumdudeckue GpepMeHTH OaKkTepuid.
[TpakTnueckass paboTa «DHIOHYKJI€a3bl pPECTPUKUUU (paboTa C HYKICOTHUAHBIMU
MOCJIEIOBATENBHOCTSIMU Ha Oymare)y.

buorexHonornu npoayKiuu OEJKOB B OaKTepUaNbHBIX KylbTypax. JocTuxeHus
TeHHOW MHXKEHEPUU U OMOTEXHOJIOTHUH.

CRISPR/Cas — cuctema aganTUBHOTO HMMMYHHUTETa OakTepuil Hu apXxeu.



[Tpaktuueckas padota «I ennpie HOxHUIBLI - CRISPR/Cas (MogenupoBanue Ha Oymare)»

I'MO. Metoas! nonyuenus [ MO. Urpa-auckyccust « Beiurpail rpaHT Ha CO3/1aHUE
I'MO».

7. buomexnonozuu 6 sxcueomnoeoocmee (8 uacoe)

JloMmecTuKalysi OCHOBHBIE JOMAIIHUE KUBOTHBIE; COBPEMEHHBIE SKCIIEPUMEHTAX
[0 IOMECTUKAIINU KUBOTHBIX (JIMCUIA, HOPKA U JIp. — SKCIIEPUMEHTHI HAYYHOU IIKOJIbI
akajgemuka bemsera). [luckyccus «Jlomectukanusi, BCe JM PACTEHHS U >KUBOTHBIE,
KOTOPBIE JKUBYT PSAIOM C YEJIOBEKOM UM OJOMAIIHUBAIOTCA? MOXHO JIM CUWUTATh
TapakaHa OJIOMAIITHEHHBIM >KUBOTHBIM 7.

CoBpeMeHHBIE METOJBl B KMUBOTHOBOJICTBE: TpPAHCIUIAHTAIUSA 3MOPHOHOB,
XUMEPHBIC  KUBOTHBIC, KJIOHHpoBaHue. IIpaktuueckas pabora «Meroauka
KJIOHUPOBaHUS (MOJICTMpPOBaHNE HAa Oymare).

OcHOBHBIC OOJIE3HW KUBOTHBIX M POJIb TMATOTEHHBIX MHKPOOPTAHU3MOB H
Mapa3uTOB B Pa3BUTUM 3a00JI€BAaHMM JOMAITHUX >KUBOTHBIX U OCHOBHBIX Mepax OOpbObI
C HUMHU; POJIb TOJIE3HBIX MUKPOCUMOUOHTOB B OpraHu3Me KUBOTHBIX. [los10KuTEIRHOE
1 1o00YHOE (OTPHUIATEILHOE) BO3/ICHCTBUN AHTUOMOTHUKOB Ha OPTaHU3M B XO/I€ JICUCHUS
KUBOTHBIX; 1€ M 33Ja4d BETEpUHApPUU. BUOTEXHONOTHS KOPMOBBIX IMPENapaTOB.
[Ipaktuueckas pabota «CocTaBieHrne pallioHa MATAHUS )KUBOTHOTO, pacueT PacxXo0B
Ha comepxanue». HMccnemoBarenbckas pabora «OreHKa KadecTBa MOJIOYHOM

MIPOTYKIIHI.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHble MeTonbl cenekuuu. [ubpunuzanus. Dopmbl or6opa. OCHOBHBIE
HaIpaBJICHUsS CEJICKINU: YIY4YIIeHUE YPOKaHOCTH, YCTOMUYUBOCTU K OMOTUYECKUM U
abuotnueckuM (paktopam. IIpaktuyeckas padorta «BsipammBaem ropox. Kak nposectu
CKpEILUBAHUE Y TOPOXAN.

OCHOBHBIE TOJXOAbl CEJIEKIMH U OHOTEXHOJOTHH KYJIbTYPHBIX pPAaCTEHUH,
[ubpuauzanmsi, oTmajneHHas TUOPUAM3AIMA, WCKYCCTBEHHBI OTOOp, TEeTEPO3HC,
TpaHcopMalys, MyTareHes, TeHeTUYeCKoe peaakThupoBaHue). Vctopusi cenekuuu B
Poccnn u mupe, uCTOpHsI pa3sBUTHS BAKHEUIINX COPTOB KYJIbTYPHBIX PACTEHUM.

Kak yenoBek MoxeT MoauuIMpoBaTh pacTeHus? ['eHHas nHKeHepusi pacTeHUM:
YUTo Takoe reHeTHuYecKass WHXKEHEpUs pacTeHUU. TpaHCreHHble pacTeHus. Merobl
nosiyaenusi. OOpa3zoBaHue OmmyxoJiel y pacTeHuil. ArpobakrepuanbHas TpaHchopmanus:
Ti-nnazMusl. ['ensr T-JIHK. MonexkynspHO-T€HETUUECKHE MEXAHU3MBI
Tpancopmanuu. ['eHermueckoe penaktupoBanue. CoBpeMEHHbIE MOAXOABI U
JOCTHMKEHHMs] TEHETHYECKOro penakTupoBaHusi pacteHuil. I[Ipaktuueckas pabota
«I"enomMHBIC HOKHHIIBI (MOEHpoBaHue padoThl cucteMbl CRISP-Cas).

Ecte nu xu3Hp B npoOupke? bHOTEXHONOTHS KyJIbTYpHBIX PACTCHMIA.



UccnenoBatenbckass pabora «BplpammBanue pacTeHuid B HpoOupKe  (MOXKHO
BOCITIOJIB30BaTbCA PE3YJIbTATAMHU MPEABIIYIIMX SKCIEPUMEHTOB II0 COCTaBJIEHUIO
NUTATEIbHBIX PACTBOPOB AJISI PACTEHUM ).

Mopyab «MoJiekyJsipHble OCHOBBI (pM3H0J0THHM M apMaKoJIorum» 9 Kiace
(68 yacoB)

1. @u3uonozuueckas xumus. (20 uacos)

Beenenune. buorennsie sneMmentsl: opranoredsl: O, C, N, H. AxtuBubie popmbl
KHCJIOPOJIA, UX IMOIYYEHHE, HEUTpaIN3aLusl.

MakpoaneMeHTbl: MPOLIEHT COJAEpX aHUs B OpraHU3Me, BbINOJIHAEMAass (PyHKIUS,
cojiep)kaHue B MpoaykTax mnutaHuss. Ca2+ - cBs3bIBarolue O€IKH, JETOHUPOBAHHUE
KQJIBLIUS, PETYJIALMS YPOBHS KaJlbLiMsl B OpraHU3Me: TOPMOHBI Io4Yek. Mg — cTpoeHue
XJI0poduiia, €ro aKTUBAILHS COTHEYHOM SHEPTHUEH.

Mukpo31eMeHTbl: B KaKUX MOJIEKYJIaX COAEpX aTcs, BbIMOJHsAeMass (DyHKIUA,
CoZepKaHue B IpoAyKTax nurtaHud. [locimencTsus nepeno3npoBKM MUKPOIJIEMEHTAMM.
Fe — ycBaumBaemple THUIIBI COEAUHEHHUNU Kene3a. ['eMonmpoTenHbl, TeMOLMaHWH,
quTOXpoMbl. Cu — YyCBOEHHME M TpPaHCIOPT MeEIU. Dbenku, coaepKaliue Mepb.
[TaTtonornueckue cuaApoMbl Menke u BunbcoHna, cBsi3aHHbIE ¢ META0OJIU3MOM MEJIH.

TokcuuyHble 3neMeHThl llepuoanueckor cUCTEMbl Ui OpraHusMa. BrausHue
HEJIOCTaTKa MAaKpO ¥ MUKPOSJIEMEHTOB Ha )KUBbIE OPTaHU3MBI.

UccnenoBatensckast  pabora  «KomuuecTBeHHass ~ OLIGHKA  COJEpKaHUS
MHKPO3JIEMEHTOB WM BUTAMUHOB B ITHILIEBBIX ITPOAYKTAX»

XKupsl. 3ab6oeBaHus YeIOBEKa, CBA3aHHBIC C HAPYUICHUSIMH KUPOBOIO OOMEHA.
Jncnunuaemun.

VYrneBonpl. 3a00sieBaHMs UYEJOBEKA, CBS3aHHBIE C HAPYIICHUSIMH YIJIEBOJIHOTO
obmena. CaxapHbIil JuaderT.

benku. Ctpoenue. 3a00sieBaHus YEIOBEKA, CBSI3aHHBIE C HAPYIICHUSIMU OEJIKOBOTO
oOmeHa. Oyukiuu 6enkoB. epmenTsl. Mexanusm aeiictBusi. Knaccol pepMeHTaTUBHBIX
peakmmii. Kodepmentsl. [lpaktuueckoe 3amste «KadecTBeHHBIE peakmuu Ha
opraHuyeckue MoJjekynel». Ilpaktuueckoe 3anstue «/leHatypamus — OGenKoB»
[IpakTueckoe 3ansaTue «M3ydyeHre akTHBHOCTH aMUJIA3bD».

Burtamunbl )xupopacTBOpUMBIE, BOLOpAacTBOpUMbIE. [IpeBpalieHue BUTaMUHOB B
akTUBHBIE (HOPMBI KOPEPMEHTOB. ABUTAMUHO3BI.

OCHOBHBIC THUIIBI META0OJWYECKUX peaKnuil. brosHepreTnyeckne mpPOIeCcCH.
['mukomus. Hukn Kpebea. Llens mepeHoca 3nekTpoHOB. OKUCICHHE KUPHBIX KHCIOT.
Karabamu3m amunokucnor. ['mokoneoreHe3. CuHTE3 yrieBOJOB, OEIKOB, >KUPOB.
Metabonmutnyeckue 3aboneBanus. [lpakTuueckoe 3ansitue «Pemenune 3amad  Ha
HSHEPreTUYECKU 0OMEHY.

Knetka. Tlonsatue memOpansl. @yHkuun memOpan. Bunbl TpancnopTa B KIETKY.



MemOpannbsie opraHouabsl. 3a0oieBaHHUS CBSI3aHHBIE C HapylIeHHEM paboTh
MEMOpaHHBIX OpraHeiul, OOJIe3HW HAKOIUICHHA. THUMbl KOHTAaKTOB MEXIY KIETKAMH.
3HayeHWE MEXKKJIETOYHOH KOMMYHHUKALUHU JUIsl 310pOBbs opranusma. IIpakrudeckoe
3aHsTHE «/lnamus (kieTouka Tpayoe).

Snpo. VYpoBHM  YHAaKOBKM  XpOMaTWHa. XPOMOCOMHBIE  TEPPUTOPHH.
HememOpaHHbIe OpraHoH/IbI.

2. Moanekynapnasa ouonozus. (20 uacos)

OCHOBHBIE BEXU Pa3BUTHS MOJIEKYJISIPHOM OMOJIOTHH.

HyxneunnoBsie kuciaotel. OCHOBHBIE PUHIUIIBI cTpoeHus. [IpakTuyeckas padora
«Boigenenne JIHK u3 OGanana». Ilpaktuueckas pabota «Mogens JIHK-opurammy.
[Ipaktuueckas pabora «Ompeznenenue kadectBa npemnapatoB JHK ¢ mnomomrsio
creKTpodoTOMETpUn» (MPU HATUIUH 000PYIOBAHHS).

Marpurunble cuHTEe3bl. Perummkanus — OCHOBa KJIETOYHOro AeneHusd. [IpuHnumsl
peruikanuu. [Ipaktudeckas padota «PennukaruBHas mammHa (Mrpa-aeMOHCTPALINS ).
[TpakTuyeckas padora «I1LP (Moxens amrmumndukaiys Ha Oymare).

Mytaiuu. Uto BbI3bIBaeT nudmeHenus B crpoennu JIHK. ITpunumne! penapanumu.

Tpanckpunuus. [Ipaktudeckas padora «Cuna mpoMoTOpay.

['enernueckuit koxa. Ilpaktuueckas paborta «PemieHue 3amad Ha TE€HETUYECKUH
koa» Tpancmsmus. [Ipaktuyeckas pabora «DonauHT OEIKOBY.

Opranuzanuss reHomMa BUPYCOB IIpOTHBOBUpYCHBIE CpellCTBA, MEXAHU3MBI HX
JICUCTBUSL.

Opranuzanus reHoMa OakTepuit AnTHbOaKTEpUATIHHBIC npenaparsl.
HccnenoBatenbckas padota «PacmpocTpanenne aHTHOMOTUKOPE3UCTEHTHBIX OAKTEPUii»

Opranusanusi reHoma 3ykapuoT ['eHomHOe penaktupoBanue. IIpakTuueckas
pabota «Pabora B coBpeMeHHBIX reHeTndeckux Oa3ax naHHbIX. [IpoBenenue In silico
aHaJM3a MoCIeA0BATEIbHOCTEN T€HOBY.

3. @apmaxonocus (28 uacos)

[Tonsitue o nekapcrBax. [IpUHIMIBI MOAX0/AAa K MOUCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHuHT U ero meronabl. MccnegoBarenbckas paboTa «KCHEPUMEHTHI 11O
OTIpEeICNICHUIO0 TOKCUYHOCTH BEIIECTB Ha apTEMUIUIX.

ITytn BBenenus JIC. dapMakoKMHETHKA JEKaPCTBEHHBIX BelIECTB. BcackiBaHue
(a0cop6brus) nekapcTB. OCHOBHBIE MEXaHU3MBbI BCachIBaHMsI. TpaHCHIOPT JI€KapCTBEHHBIX
BemecTB. ['ensl u Oesnku nepBoi (as3el OnoTpancpopmanuu. [IyTu BeIBeIeHUS IEKApCTB
U3 OpraHu3aMa. OKCKpeluss M duMHuHaMs. [eHsl u  Oenku BTOpoil (a3l
ouotpanchopmarnuu. dapmakoguHamuka. [aBHOe W MOOOYHOE, PE30pPOTUBHOE U
MECTHOE, MPSMOE, HENPSIMOE U pedIeKTOPHOE ACHCTBHE.

Buner B3aumopeiicTBus nekapctB. CHHEPru3M M aHTaroHU3M IpPU COBMECTHOM



JNENCTBUU JIEKAPCTBEHHBIX BELIECTB, UX PAa3HOBUAHOCTH.

TpancMeMOpaHHBI CUTHATUHT. THUMBI KIETOYHBIX pEHENTOpoB. MeMOpaHHBIE:
MOHHbBIE KaHAJIbl, KATAIMTUYECKUE U compsikeHHble ¢ (G-OelkamMu; BHYTPUKIETOUYHbIE:
LHUTOIUIa3MAaTUYECKUE U AJIepHbIE. MEeXaHU3MBI JINTAHA-PELENTOPHOTO B3aUMOICUCTBHS.
CenekTHBHOCTh (M30MPATETHLHOCTh) NEUCTBUS, CBS3h «XUMUYECKas CTPYKTypa —
(hapMakoJIoTHYECKast aAKTUBHOCTH BEIIECTBY.

DapMaKOJIOTMYECKOM MOAYJISALIMU CUHANTHYECKON XOJUHEPTrUYECKOU IMEepeIayu.
MonekyaspHbli  MEeXaHU3M JeHCTBUS ©  (papmakojoruueckue CBoHcTBa M-
XOJIMHOOJIOKATOPOB, raHrauo0JI0KaTOPOB U Kypapenogo0HbIX CPENCTB.
@apMaKoJIOTUYECKAasl ~ PEryyisilus  aKTUBHOCTH  aJpPEHEPrMYecKOro  CHUHArca.
AJZIpEHOMUMETHKH, aaPEHOOIOKATOPhI, CUMNATONUTUKH. [IpakTudeckas pabora
«BnusHUe anpeHanvHa Ha CepIeYHbIC COKpAIICHHs (TPOrpaMMHOE 00ECTICUCHIE ).

MonekynsapHas (apMakoJOTUs aHTUAJUIEPTHYECKUX CPEACTB. | MCTaMUHOBBIE
PENEnTOPhI: THUIIBI, MOJIEKYJsipHas opraHu3amusa. CtaOunm3atopsl MeMOpaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBIA MEXaHU3M JIEHCTBUSI, 0COOEHHOCTH KIMHUYECKOTO PUMEHEHHUS],
TOYKHU MPHUIIOKEHUS AEUCTBUS MHTUMOUTOPOB JIUIIUHBIX MEUATOPOB.

MexaHu3M JAEUCTBUS M MPUMEHEHHUE NPENApPATOB, CTUMYJIHPYIOMIUX MPOLECCHI
uMMyHHTETa. DapMakoJornuyeckas XapaKTepUCTHKAa WHTEPICUKUHOB: TOJyYEHHUE,
MEXaHU3M JAeHCTBuUs, npuMeHenrne. OCHOBBI MaTo(Pu3n0IOTHH OCTPO(ha30BOr0 OTBETA,
Meauanus BOCIalieHUsl. MONEeKyIpHbIN MEXaHU3M ITPOTUBOBOCIIAIIUTEILHOTO JICHUCTBHS
IIOKOKOPTHUKOCTEPOUZIOB,  HECTEPOMIHBIX  NPOTUBOBOCHAIUTENIBHBIX  CPEJCTB.
[IpakTuueckas padota «['McToIOrMYECKHEe MpenapaTbl UMMYHHOUM CHCTEMBD».

[ToHnaTrEe 0 HApKO3€ M HAPKO3HBIX Npenaparax. KiaeTouHslid 1 HEPBHBIA HAPKO3.
@apMaKoJIOTUYECKAs] XAPAKTEPUCTUKA OTHAEJIBHBIX TPYIIl HAPKO3HBIX CPEACTB.
[locnenoBarenbHOCTh NEUCTBHS Ha ILEHTpalbHYIO cucteMy. lIpakTudeckas pabota
«l'ucronornueckre npenapaTbl HEPBHOW CUCTEMBIY.

Oduznonorndyeckuii coH; ¢as3pl cHAa. Bumgel Hapymenwmii cHa [lomstue o
MEJIMKAMEHTO3HOM CHE U CHOTBOPHBIX Ipernaparax (FTMMHOTUKAX).

MonekynsipHble acnekTsl Houuuenuuu. OnuaTHbIE PEUENTOPbl, WX THUIIBI.
DHkedanuHbl U 3HAOPPUHBI - SHIOTCHHBIE JIMTAH/bI OITUATHBIX PELENTOPOB.

AHTHUIICUXOTHUYECKOE JEHCTBUE, BIUSHUE HA (QYHKIMIO DSKCTpANUpaMuIHON
CHUCTEMbI, SMOILIMOHAILHYIO cepy, PBOTHBIM IEHTP, apTEPUAIbHOE JABJICHHUE, IIEHTP
TepMOperyIsiiuuu. MOJIEKyJISIPHbIE MEXAHU3MBI JEUCTBHSI HEUPOJICITUKOB, BIIMSIHAE HA
n0(paMHUHOBBIC, CEPOTOHMHOBBIE, aIPEHO- ¥ THCTAMUHOBBIE PEIIETITOPHI, UX ICUCTBUE HA
KJIETOYHbIE MeMOpaHbl, Ha JCTMOHUPOBAHWE TKAHEBBIX MOHOAMUHOB. [loTeHrman-
3aBUCUMBIE HATPUEBbIE KaHAJIbI KAK MUIIIEHU JEHCTBUSI MECTHBIX aHECTETUKOB. CIIOCOOBI
MHTUOMPOBAHUS MOTEHIMAI-3aBUCUMbIX HATPUEBBIX KAHATIOB MECTHBIMU AHECTETUKAMH.
[Ipaktuueckass pabdora «Kapra oskcnpeccun A0(PaMUHOBBIX U CEPOTOHHHOBBIX
peuenTopoB B Mo3re Mbliieiy. MccnenoBarenbsckast padota «IloBegeHueckue TecThl Ha



peiOkax Danio rario. CBerno-reMHass kamepa». HcciemoBarenbckas — pabota
«IToBeneHueckue TecThl Ha prIOKax Danio rario. OTkpeiTOE ToNey. MccnenoBarenbckas
pabota «IloBegenyeckue TecThl Ha piOKax Danio rario. CTaliHOE MTOBEICHHUEY.

Moayab «MoJiekyJsipHble 0CHOBBI ceJieKIun» 9 kiacce (68 yaca)
1. Monexkynapuas 6uonozusa. (20 uacos)

OCHOBHBIE BEXU Pa3BUTHS MOJICKYJISIPHON OMOJIOTHH.

Hyxneunnosbie kucinotsl. OCHOBHBIE PUHIUIIBI cTpoeHus. [IpakTuueckas paboTa
«Boinenenne JIHK u3 OGanana». Ilpaktuueckas pabdora «Mogens JIHK-opurammy.
[IpakTnueckass pabora «Omnpenenenue kaudectBa mnpenaparoB JHK ¢ momomisio
ceKTpooTOMETpUn» (MPU HATUIUH 000PYIOBAHHS).

MartpuuHnble cuHTe3bl. Perummkanus — OCHOBAa KJIETOYHOIO AeneHus. lIpuHumnms
peruikanuu. lpaktnueckas pabora «PermnmkatuBHas mamivHa (Mrpa-aeMOHCTPALIUS ).
[TpakTuyeckas padora «I1LP (Monens amrmumndukaiys Ha Oymare).

Mytanuu. Uto BeI3biBaeT n3amMeHenus B ctpoenuu JJHK. ITpunuunel penapanuu.

Tpauckpunuus. [Ipaktuyeckas padora «Cuna mpoMoTopay.

['enernueckuit koxa. Ilpaktuueckas pabora «PemieHue 3amad Ha TE€HETUYECKUI
kom» Tpancmsus. [Ipaktuueckas pabora «DonauHr OEIKOBY.

Opranusaiusi reHoMa BUPYCOB IIpOTHBOBHpPYCHBIE CpPEACTBA, MEXAHU3MBI HX
JICUCTBUSL.

Opranuzanus reHoma OakTepuit AHTHOaKTEepUaIbHBIC npenaparsl.
UccnenoBarenbekas padbota «PacnpocTpaHneHre aHTUOMOTUKOPE3UCTEHTHBIX OaKTEpUii»
Opranuzanusi reHoMa 3ykapuoT ['eHomMHOe pemakTupoBanue. [Ipaktuueckas padora
«PaboTa B coBpeMeHHbIX reHeTHueckux 0azax manHbiX. [IpoBenenue In silico ananmusza
IIOCJIEA0BATEIBLHOCTEN TEHOBY.

2. Moanekynapnuie ocnoevl cenemuxu (20 uacoes)

[Ipenmer reneruku. Kparkag wucTopus  pasBUTHS — NPEACTABICHUA O
HACJIEACTBEHHOCTH.

OT reHa K Npu3HaKy: Kak packpacutb Kota. Uto Ttakoe npusHak? [IyTe OT rena o
npu3Haka. Myrtanuu. Asenu. ['eTepo3urorsl U TOMO3UTOTHL. JIOMUHAHTHBIE H
peueccuBHble amend. PoneBas wurpa «Amienn». HMccienoBaTenbCKHil  ITPOEKT
Myrtarensbie (GaKkTOpBbI.

['eHbl cTposAT opranu3Mm. BxiroueHne u BBIKITIOYEHHE OOJBIIOro Habopa T'eHOB.
Kak kneTku moHuMaroT, Kakue TeHbl JOJDKHBI paboTaTh. PoneBas urpa « Cyap0a KIeTKu.
I'enbr-niepexmrouarenu. [IpakTrueckoe 3aganne « AITOPUTMBI JJISI KIIETOK.

JIMCKpETHOE HACIENOBAaHWE NPU3HAKOB. 3aKOHbI MeHIens: OIWH TE€H - OAUH
npu3Hak. CxeMa cKpeniuBaHusi. 3aKOH eIuHOO0O0pa3us TMOpUIOB MEPBOIO MOKOJICHHUS.
[Ipaktuueckoe 3ananue «EaumHo00Opa3ue nepBoro MokoJIeHUs». 3aKOH paCIIEIICHUS



IIpU3HAKa BO BTOPOM IoKoJieHnH. [Ipaktuueckoe 3amanue «Pacmiemienue BO BTOpOM
nokosieHun». MccaenoBarenbekuil npoeKT «3akoHbl I'. MeHIens B 3KCIIEpUMEHTEY.

3akoHbl MeHzens: HECKOJIbKO TeHOB - HECKOJbKO MpU3HAKOB. JurubpuaHoe
ckpemuBanue. HeszaBucumoe pacxoxaeHue xpomocoM. lIpakTtuueckoe 3amaHue
«Pemerka [lennera». CueniaeHHOE HACIeI0OBaHUE.

B3aumoneiicTBue reHOB. AJuienibHOE W HeauienbHOe. [IpakThueckoe 3aHsTHE
«B3anmoeicTBHS TeHOB (MOJEIMPOBAHUE CUHTE3A U TPAHCIIOPTA MUTMEHTA B KIIETKY )»

Omnpenenenue noina. [Togossie xpomocombl. Camirsl U camku. Biusiaue paxtopos
OKpy>Karollen cpeapl. XpOMOCOMHOE omnpenesieHue mnoja. [lomoBele XpoMOCOMBI.
[Ipaktuueckoe 3amanue «HacnemoBanue, cuersieHHoe ¢ mojaomy». [IpoOGnema
JTOTIOJIHUTENIBHON X-XPOMOCOMBI Y KEHIIUH. TPEXIIBETHBIC KOIIKHU.

3. Moaekynapuwie ocnogwl ceekyuu (28 uacos)

I'ensl B nonynsanmsx: Benukoe pasHoBecue. [lomymsanusa. YactoTel BcTpeyaeMocTr
npu3HaKa u ajmiens. YpaBHenue Xapnau-BaiinOepra. [Ipaktuueckoe 3aganne «HactoTsl
annenel, TeHOTUNIOB U  (eHOTUNOBY». lcciemoBaTeNnbCKuii MPOEKT  «AHaIU3
T€HETUYECKON CTPYKTYphI NOMYJISIUKU (Ha OCHOBE 3aKkoHa Xapau-Bailinbepra)y.

[Tonynsauuu MEHSIOTCS: YHCIEHHOCTh, MUTPAIUs U BbIOOp cympyra. DakTopsl,
KOTOpbIE BBIBOJSAT TOMYJSMI0O W3 paBHOBecus Xapau-BaiinOepra. YucieHHOCTH
nomymsiiuu.  PoneBass wurpa «Oddekr ocHoBarens». PoneBas wurpa «Oddekr
OyThuTOuHOrO TOpIBImKa». Jpeid reHoB. Mytamuu. HecmyuaiiHoe ckpeliuBaHue.
N3omsanus.

[lomynsiuy ~ MEHSIIOTCSA:  €CTECTBEHHBI  0TOOp. MexaHusm  JelcTBuUs
ecTecTBeHHOTO 0TOOpa. JIBmxkymuit oToop. Ponesas urpa «EcTecTBEeHHBIN 0TOODPY.

MoaudukaronHas U3MEHYUBOCTb. Cratuctuueckue 0COOEHHOCTH
Moau(UKaIMOHHON n3MeHuYnBOCTH. MccnenoBarensckue pabotel «MoaudukaonHas
VM3MEHYMBOCTb PACTEHUH B IIpEJeax Ballero MECTa )KUTEIbCTBA.

HacnenoBanue KoOJIMYECTBEHHBIX IIPU3HAKOB. KOJIMYECTBEHHBIE NPU3HAKHU.
CpenoBas n3MeHYHBOCTh Npu3Haka. Koadpunuent nacnenyemoctu npuzHaka. OTBET Ha
ot0op. [louck reHOB KOJMYECTBEHHBIX MPU3HAKOB. OIHOHYKJICOTHIIHBIE BapUaHThI
reHoB. JIHK-uur. [TomHOreHOMHBIN aHaJIN3 acCOLMALII.

«Owmbl» Han renoMoMm. [loctrenomHuasi spa. OOpaTHas renetuka. «OMUKCHBIEY
uccinenoanus. [Iporeom, Mmerabosom. [IpakTrueckoe 3aganne « ArpoOHOMBDY.

JloMecTukanus ¥ UEHTPHl T€HETHYecKoro pasHooOpasus. [loucku pacteHuil c
«XOpOUIMMU» TMpU3HAKAMU I 4esnoBeka. LIeHTpbl reHeTnyeckoro paszHooOpasus.
Huxonait BanoBuu Basunos. Cenekmusi. KomOnHanmonHass M ruOpumaHasi CEIEKITHS.
['ereposuc. Ilpaktnueckoe 3amanue «I'OMOJOrMYECKUE psAAbl  HACIEICTBEHHOU
U3MEHYUBOCTU.

CoxpaHUTb U U3YYHUTh I'€HbI, YTOOBI MEHATH Oyayiiee. Kak nmpaBUIbHO XpaHUTh



reabl. Kommekuum reHeTHYecKux  pecypcoB  pacteHuil. llpaktukym  w/mim
MCCIIEIOBATEIbCKUI MPOEKT «MeToasl KyJIbTUBHPOBAHUS In Vitro Uisi COXpaHCHUS
T€HETUYECKUX PECYPCOB PACTCHUH U JIJI1 YCKOPEHHOU CENEKIIUN.

['eHeTnueckne MLEHTpbI B Halled cTpaHe. '€ 3aHUMAIOTCA TEHETUKOM W
T€HOMMKOM JIJI1 HY>K]I CEJIbCKOTO XO3SIICTBA.



INJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUHOM JEATEJBHOCTH

3aHATHS B paMKaxX NIPOrpaMMbl HaIpaBJICHBI Ha OOCCICUYCHHE JOCTHIKCHHUS
IIKOJIbHUKAMH  CIICAYIOIIMX  JIMYHOCTHBIX, METANpPEJAMETHBIX W MPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

JInyHOCTHBIE pe3yJIbTaThI:

B cgepe epadicoanckoco ocnumanusi: TOTOBHOCTh K KOHCTPYKTHBHOM
COBMECTHOM JIeITEIbHOCTH TIPH BBIMTOJTHEHUHN UCCIIEIOBAHNN U TPOCKTOB, CTPEMIICHUE K
B3aMMOTIOHMMAHUIO U B3aMOTIOMOIIIH.

B cghepe nampuomuueckozo 6ocnumanus: OTHOLIEHUE K OMOJIOTUU KaK K BayKHOM
COCTaBIISIFOIICH KyIbTYPBI, TOPAOCTh 32 BKJIAJ POCCUHCKAX U COBETCKHX YUYEHBIX B
pa3BUTHE MUPOBOI OMOIOTUYECKON HAYKH.

B cghepe Oyxosno-Hpaecmeennoco 6ocnumauus: TOTOBHOCTb OIICHUBATh
MOBEJICHUE M TOCTYNKH C TO3WIMA HPABCTBEHHBIX HOPM M HOPM IKOJIOTHYECKOU
KyJbTYphl; TIOHUMAHNE 3HAYMMOCTH HPABCTBEHHOTO ACTEKTa JIEATCILHOCTH YEJIOBEKA B
MEIUIIMHE U OUOJIOTHH.

B ciepe scmemuueckoeo 6ocnumanus: TIOHUMaHWE PO OHWONOTHH B
(hOpMHUPOBAHUN ACTETUUECKOMN KYJIBTYPhI TUIHOCTH.

B cgepe @uzuueckoeo eocnumanus, opmuposanus Kyaibmypvl 300p06bs U
IMOYUOHANLHO2O ON1a20NOAY4UA; OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3[0POBBIO U
YCTaHOBKA Ha 37I0POBBIN 00pa3 KU3HU (370pPOBOE MUTAHUE, COOTIOCHNUE TUTUEHUICCKUX
MIpaBUJI U HOPM, COQTAHCUPOBAHHBIN PEXXUM 3aHSATHH U OTIBIXA, peryisipHas puzndeckast
aKTUBHOCTH); OCO3HAHUE MOCIICACTBUI U HEMPHUATHE BPEIHBIX MPUBBIUEK (YIIOTpeOIeHne
aJIKOTOJISI, HApKOTHKOB, KypeHHe) W WUHBIX (opMm Bpema mius (QU3NIECKOTO U
MICUXWYECKOTO 3/I0OPOBBS; COOJIIO/ICHNE TMpaBUi OE30MaCHOCTH, B TOM YHCIIE HABBIKH
0e30macHOro MOBE/ICHUS B MPUPOIHON cpefie; ChOPMUPOBAHHOCTH HaBBIKA PehICKCUH,
YIPaBJICHUE COOCTBEHHBIM IMOIIMOHATLHBIM COCTOSTHUEM.

B cghepe mpyooeoeco éocnumanus: akTUBHOE Yy4acTHE B PEIICHUU MPAKTUYECKUX
3amad (B paMKaxX CEMbH, IIKOJIbI, TOPOJa, Kpas) OHMOJIOTHYECKOW WM IKOJIOTHYECKOU
HaNpaBIEHHOCTH, MHTEPEC K MPAKTUYECKOMY H3YYCHHIO MPOQECCHil, CBI3aHHBIX C
OMOJIOTHEH.

B cgepe sKonoeuueckoeo  eocnumauus:  OpPUCHTAIMSl HAa NPUMCHCHHE
OMOJIOTUYECKHUX 3HAHUH NP PEIICHUH 33/1a4 B 00JIACTH OKPY>KAFOIICH CPeIbl; OCOZHAHUE
HKOJIOTUYECKUX TPOOJIEM U MyTEH X PEIICHUS; TOTOBHOCTh K YYaCTHIO B MPAKTHYECKOM
NESATETHPHOCTH SKOJOTUYECKON HATIPABICHHOCTH.

B cgepe nomumanus yemHocmu HayuyHo20 NO3HAHUA: OPUEHTALUSl Ha
COBPEMEHHYIO CHCTEMYy HAy4YHBIX MPEICTaBICHU 00 OCHOBHBIX OHMOJIOTHYECKHUX
3aKOHOMEPHOCTSIX, B3aMMOCBS3SIX YEJIOBEKA C TMPHUPOJAHONW U COLMAIBHOU CPEIOii;



MOHUMAaHUE POJIM OMOJIOTUYECKOW HAyKH B (POPMUPOBAHUU HAYYHOTO MHUPOBO33PCHUS,
pa3BUTHE HAYYHOU JIOOO3HATENBPHOCTH, UHTEpeca K OMOJOTHYECKOW HayKe, HaBBIKOB
UCCIIeI0BATEIbCKON AESTEIBHOCTH.

B cgpepe adanmayuu x usmeHAOWUMCA YCAOBUAM COYUATLHOU U NPUPOOHOU
cpedbl: afeKBaTHas OICHKA W3MEHSAIOLIMXCS  YCJOBWI;, TPHUHATHE pELICHUS
(vHAMBUAYaTbHOE, B TPYMIE) B M3MCHSIONIMXCS YCIOBUSX HA OCHOBAaHWM aHAW3a
Ouonoruueckoi HHPOpMAINK; IJIAHUPOBAHUE  JIEHCTBUH B HOBOM  CHUTyalluHu
Ha OCHOBAHWMH 3HAHUM OMOJOTUYECKUX 3aKOHOMEPHOCTEM.

MeTtanpeameTHble pe3yJbTaThl:

B cghepe osnadenus ynusepcanvuvimu yueonviMu NO3HABAMETbHbIMU OCUCBUIMU:
ba3oBbI€ JIOTHYECKHE NEHCTBUS:
® BBUIBIATh M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKK OHOJIOIMYECKUX
00BEKTOB (SIBJICHUI);
® VyCTaHaBJIMBATh CYIIECTBEHHBbIM MNpPHU3HAK KJIAaCCU(PUKALMK OUOJIOTHYECKUX
00OBEKTOB (SIBJICHHH, MPOILIECCOB), OCHOBAaHHS Il OOOOIIEHUS U CpaBHEHUS,
KpUTEPUU IPOBOAMMOI0 aHAIIN3A;

e ¢ y4€TOM TPEIJIOKEHHON OMOJIOTMYECKONW 3a7a4yl BBISIBISATH 3aKOHOMEPHOCTU H
MPOTUBOPEYHMSI B paccMaTpuBaeMbiX (akTax W HaOMIOACHUSAX; TpeaiaraTh
KPUTEPUH JIJIS1 BBIABIEHUS 3aKOHOMEPHOCTEN U POTUBOPEUYUIL;

® BBUBIATH Je(UUUATHI HHPOPMALUU, JAHHBIX, HEOOXOAUMBIX I pEIICHUs
MOCTaBJICHHOM 3a]1a4H;

® BLIIBIATh TNPUUYMHHO-CIEACTBEHHBIE CBSI3U MPU HM3YYCHUH OHOJIOTMYECKUX
SABJIEHUNA W TIPOLIECCOB; JAENATh BBIBOJABI C HMCIIOJIB30BAHUEM JAEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIOUCHUN TI0 aHAJIOTUH, (OPMYIUPOBATH
TUIIOTE3BI O B3aUMOCBSI3AX;

® CaMOCTOSITENIbHO BBIOMpaTh CIOCOO pelieHus: yueOHOM OMOJIOrMuecKoi 3agadu
(cpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHMSI, BHIOUPATh HanboJiee MOAXOASIIUNA
C YYETOM CaMOCTOSTEIBHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBbIe HCCAE0BATENLCKUE ICUCTBHUSL:
® CIOJIb30BaTh BOIIPOCHI KaK UCCIIE0BATEIbCKUN HUHCTPYMEHT NTO3HAHNUS,

e (dopmymupoBaTh BONPOCH, (PUKCHPYIONIUE Pa3pblB MEXKIYy pealbHBIM H
KEJIATeIbHBIM  COCTOSIHUEM  CUTyaluH, OOBEKTa, W  CaMOCTOSTEIHHO
yCTaHaBIUBATh NICKOMOE U IaHHOE;

e ¢opmupoBarh rumoresy 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKICHHH,
apryMEHTUPOBATH CBOO TIO3UINIO, MHCHHUE;

® TIPOBOJMTH MO CAMOCTOSTEIHHO COCTABIICHHOMY TJIaHY HaOJIOICHNE, HECIIOKHBIH
OMOJIOTUYECKUI HKCIIEPUMEHT, HEOOJIBIIOEe HCCIIENOBAHUE IO YCTAaHOBJICHHUIO
0COOCHHOCTEHM OMOJIOTMYECKOro 00bheKTa (Ipolecca) u3yueHus,

® TPUYUHHO-CJICICTBEHHBIX CBS3€H M 3aBUCHMOCTEH OMOJIOTMYECKUX OOBEKTOB
MEXy COOO0M;



OILICHMBATh Ha MPUMEHUMOCTHh M JOCTOBEPHOCTh HMH(OPMAIINIO, IMOTYYCHHYIO B
X0/1¢ HAOTIOICHHS ¥ SKCTICPUMEHTA;

CaMOCTOSTENIbHO (OPMYIMPOBAaTh OO0OOIIEHUS W BBIBOABI M0 pe3yJbTaTaM
MPOBEAEHHOTO HAOIIOJCHUS, DKCIEPUMEHTA, BJIAJIETh WHCTPYMEHTAMH OICHKH
JOCTOBEPHOCTH TOJTYYCHHBIX BBIBOJIOB U O0OOIICHMIA;

MIPOTHO3UPOBATH BO3MOXKHOE JAJIbHEHIIIee pa3BUTHE OMOIOTUIECKUX MPOIECCOB U
UX TIOCJICJICTBUSI B aHAJIOTUYHBIX WM CXOIHBIX CHUTYaIUsX, a TAKKE BBIJIBUTATH
MPEIIONIOKEHUsT 00 UX Pa3BUTHUHU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Pabora ¢ nuadopmarmeii:

IPUMEHSTh Pa3IMYHbIE METO/bI, MHCTPYMEHTBI M 3allpOChl IPU TIOUCKE U 0TOOpE
Oouonoruueckod HWHGOPMALMKM WM JAaHHBIX W3 MCTOYHHKOB C YYETOM
peAJIOKEHHON y4eOHOM OMOIOTUYECKOM 3a/1auu;

BbIOMpaTh,  AHANU3UPOBATh, CHUCTEMATU3UPOBATH U  HMHTEPIPETHUPOBATH
OMOIOrHYeCcKyI0 HH(OPMALIMIO Pa3IMYHbIX BUAOB U (HOPM MpeICTaBICHMUS;
HaXOAMUTh CXOJIHbIE apIYMEHTHI (MMOATBEPAKAAIOIINE UIIH ONPOBEPTaIOLINe OJHY U
Ty %€ UJI€10, BEPCUIO) B Pa3IMYHBIX MH(POPMALIMOHHBIX UICTOYHHUKAX;
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO POpMY IIpecTaBiIeHNus HHPOPMAIIUU U
WIITIOCTPUPOBATh PELLIAEMBbIE 3a7ja4l HECJIOKHBIMU CXEMaMU, JuarpaMmMamMu, HTHOU
rpaduKoil 1 IX KOMOWHAIUSIMU,

OLICHHMBATh  HAAEKHOCTh OMOJOTMYECKOW MH(OpMALMM 1O  KPUTEPUSIM,
MPEJIOKEHHBIM YUUTENIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO;
3alIOMHUHATH U CHCTEMATH3UPOBATh OMOJIOTHYECKYIO HH()OPMAIIHIO.

B cgepe osnadenusi ynusepcanbHvlMu Y4eOHbIMU KOMMYHUKAMUSHBIMU OeUCMEUIMU
OoOmenue:

BOCIPMHUMATh U (OPMYJIUPOBATh CYKJEHUS, BBIPAXKaTh 3MOLMH B MpOIECcCe
BBITIOJTHEHHSI PAKTUYECKUX U JTa0OPaTOPHBIX paboT;

BbIpaXaTh c€0s1 (CBOO TOUKY 3pEHUS1) B YCTHBIX U IMCbMEHHBIX TEKCTAX;
pacrno3HaBaTb HEBEpOalbHbIE CpeacTBa OOUIEHMs, IOHMMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, 3HaTh M pacCHO3HaBaThb MPEANOCHUIKM KOH(IMKTHBIX
CUTYallui ¥ CMSIr4aTh KOH(DIUKTHI, BECTU IEPETOBOPHL;

MIOHUMAaTh HaMEPEHHs] JPYruX, IMPOSBISATh YBaXXUTEIbHOE OTHOLIEHUE K
coOECeIHUKY U B KOPPEKTHOU popme PopMyIMpoBaTh CBOM BO3PAKEHHUS,;

B XOJI€ IMajora U/uiu AUCKYCCUU 33J1aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMON
OMOJIOrMYECKOM TEeMbl M BBICKAa3blBaTh MWJIEH, HAIICJICHHbIE HA pELICHUE
OMOJIOrHMYeCcKOH 3a7]aun U MOJIepKaHue OJ1arokenareaIbHOCTH OOLICHHUS,
CONOCTAaBIIATh CBOM CYXIEHUS C CYXICHHSMHU JIPYTHX YYacCTHUKOB JUaIora,
oOHapyXUBaTh Pa3IN4MsI U CXOJCTBO MO3ULIUH;

nyOJIMYHO MPEACTaBIATh PE3yJbTaThl BBIMOJIHEHHOTO OHOJIOTUYECKOTO OIbITa
(3KCIIEpUMEHTA, UCCIIEJOBAHUS, ITIPOEKTA);



® CaMOCTOSITENIbHO BbIOMPATh (hOpMAT BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTALUU U
OCOOEHHOCTEW ayauTOpUM W B COOTBETCTBHM C HHUM COCTABJISITh YCTHBIE W
MUCbMEHHBIE TEKCThI C UCTIOJIb30BAHUEM WLTIOCTPATUBHBIX MATEPUAJIOB.

CoBMecTHas 1eTeIbHOCTD (COTPYTHUYECTBO):

® [IOHMMATh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIAYyaTbHOU
paboThI TP PEIIEHUH KOHKPETHOW OMOJIOTMUYECKOW MpoOJIeMbl, 000CHOBBIBATH
HEO0OXOIUMOCTh MPUMEHEHHUSI TPYNHOBBIX (HOPM B3aUMOJECUCTBUS MIPHU PEIICHUU
MOCTaBJICHHON y4eOHOM 3a/1auu;

® [IPUHUMATH LIEJIb COBMECTHOU IESITENBHOCTH, KOJUIEKTUBHO CTPOUTH AEHCTBUS 10
e€ JOCTIKEHHUIO: paclpelensTh PO, AOroBapUBaThCsA, 00CYyX AaTh MpolLecc U
pe3ynbTaT COBMECTHOU PaOOTHI;

e yMeTh 0000IIaTh MHEHHS HECKOJBKUX JIIOJICH, TMPOSIBISITH TOTOBHOCTH
PYKOBOJUTD, BBIIIOJHATH IOPYYECHUS, TOAUUHATHCS;

® [UJJAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThI, OMpPENEsATh CBOIO poJib (C
y4€TOM NPEANOYTEHUM M BO3MOXKHOCTEM BCEX YYAaCTHUKOB B3aMMOJCHCTBHUS),
pacrpenensaTh 3aJadyd MEXAYy YI€HaMH KOMAaHIbl, Y4aCTBOBAaTb B TPYIIIOBBIX
dbopmax paboTsl (00CyX)aeHUS, 0OOMEH MHEHHSIMHU, MO3TOBBIE IIITYPMbI U UHEIC);

® BBITIOJIHITH CBOIO YaCTh PAOOTHI, JOCTUTATh KAYECTBEHHOTO PE3yJIbTaTa IO CBOEMY
HAIIPaBJICHUIO U KOOPAUHUPOBATH CBOU JIEUCTBUSA C IPYTUMH WICHAMH KOMAaH/IbL;

® OICHMBATh KayeCTBO CBOEro BKJIaJa B OOWMN MPOAYKT IO KPUTEPUSM,
CaMOCTOSTENIbHO  CHOPMYJIMPOBAHHBIM  YYaCTHUKaMHU  B3aUMOJCHCTBUS;
CpaBHMBATh PE3YJIbTATHI C UCXOIHOM 3a/1aueil M BKJIAJ] KaXKJI0r0 YJIeHAa KOMaH/Ibl B
JTOCTIKCHHUE PEe3yJbTAaTOB, pa3lesaTh cepy OTBETCTBEHHOCTH W TPOSIBIISITH
TOTOBHOCTB K MPEJOCTABIECHUIO OTUETA MEPE]T TPYIIION;

® OBJIAJIETh CHUCTEMOW YHUBEPCAIBHBIX KOMMYHUKATUBHBIX JIEMCTBUW, KOTOpas
oOecrieunBaeT CHOPMHUPOBAHHOCTh COLMAIBHBIX HABBIKOB M SMOIMOHAIBHOIO
MHTEIJIEKTA IKOJIbHUKOB.

B cgepe oeradenus yrusepcanvHuoiMu YUEOHbIMU PESYNISIMUBHLIMU  OeUCMBUIMU.
Camoopranm3anusi:
® BBIABIATH MPOOJEMBI ISl PENICHUS B JKU3HEHHBIX W YYCOHBIX CHUTYAIUsAX,
UCITIOJTh3Ysl OMOJIOTHIECKUEC 3HAHMS;

® OPHEHTHPOBATHCS B PA3IMYHBIX TTOIXO0/IaX MPUHATHS PEIICHUH (MHANBUIYaTLHOE,
MPUHSTHE PEIICHUS B TPYIINE, TPUHSATUE PEIICHUN TPYIITIO);

® CaMOCTOSITEIBHO COCTAaBJSITh AJNTOPUTM pEIICHHS 3a7a4yd (WM €ro 4YacTh),
BBIOMpaTh CIOCOO pelieHus y4dyeOHOHW OHOJIOTHYECKOW 3ajayu C  y4yéToM
UMEIOINUXCS PECYpCOB M COOCTBCHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATH
MpeiaracMbie BAPUAHTHI PEIICHU;

® COCTaBIATh IUIAH JEUCTBUI (IUIaH peanu3aldd HaMEUEHHOTO aJropuTMa
pEIIeHus), KOPPEKTUPOBATh TMPEJIOKEHHBIN alITOPUTM C Y4YETOM TMOTyUCHUS
HOBBIX OMOJIOTMUECKUX 3HAHUH 00 U3ydaeMoM OMOJIOTHYECKOM OOBEKTE;

e JenaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.



CaMOKOHTPOJIb (pediiekcust):

BJIa/IETh CIOCO0aMU CAMOKOHTPOJIS, CAMOMOTHBAIIUH U pedIeKcHu;

JaBaTh a/IeKBATHYIO OLIEHKY CUTYAIlUH U TpeAJarath IjaH e€ N3MEHEeHNUS;
YUUTHIBaTh KOHTEKCT U MPEABUIECTh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTbH MPHU
pelieHnn y4eOHON OMOJIOTMYECKOW 3ajayd, aJanTHpPOBaTh pEIIEHHE K
MEHSIFOIUMCS 00CTOSITEILCTBAM;

OOBSICHATH MPUYUHBI JOCTHKEHUS (HEJOCTHXKEHUS) Pe3ysIbTaTOB JIESTeNbHOCTH,
JaBaTh OLEHKY NIpUOOPETEHHOMY OIBITY, yMETh HaxOJUTh IIO3UTUBHOE B
MPOU3O0IIEAIIEN CUTYAIUN;

BHOCUTb KOPPEKTHBBI B JESTEIBHOCTh Ha OCHOBE HOBBIX OOCTOATEIBCTB,
M3MEHHUBILUXCS CUTYallHi, yCTAaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;
OLICHHWBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUSM.

OMOIIMOHAJILHBIN UHTEIJICKT:

pa3nuyath, Ha3blBaTh M YHPABIATH COOCTBEHHBIMH SMOLMSAMU U SMOLHUSIMH
ApYyTuX;

BBISBIISITh U @HAJIM3UPOBATh IPUYMHBI IMOIIHIA;

CTaBUTH ce0sl HA MECTO APYroro 4eloBeKa, MOHUMATh MOTHBBI M HaMEPEHUs
Apyroro;

PEryJIUpOBaTh CIOCOO BBHIPAKEHUS IMOIIHIA.

[Tpunsite cedst u APyTUx;

OCO3HAaHHO OTHOCHUTHCS K IPYTOMY YeJIOBEKY, €r0 MHEHHUIO;

MpU3HABaTh CBOE MPABO Ha OLIMOKY M TaKOE K€ MPaBO JIPYroro;

OTKPBITOCTh ce0€ U JPYTUM;

0CO3HAaBaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJIETh CHCTEMOW YHUBEPCAIBHBIX YUCOHBIX PETYISATUBHBIX ACHCTBUM, KOTOpas
oOecrnieunBaeT (HOPMHPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSS
NO3UIUS JUYHOCTH), U KU3HEHHBIX HABBIKOB JHMYHOCTHU (ymHpaBieHUs coOoii,
CaMOAMCUUIUIMHBI, yCTOMYUBOTO MTOBEICHHUS).

IIpeaMeTHbIe pe3yabTaTbl OCBOCHUS POTPAMMBbI
B mo3naBaTenpHOM (MHTEUIEKTYaIbHOM) cdepe:

- HpI/IO6peTeHI/Ie OIIbITa HUCIIOJB30BaHHUA MCTOJOB OMOJIOrNYECKOM HAayKu C LCJIbIO

HN3Yy4YCHUA OMOJIOTMYECKUX O6’I>CKTOB, SIBICHUM U IIpoICCCOB: Ha6J'IIO,Z[CHI/IC, OITMCaHUC,

IMPOBCACHUC HCCJIOKHBIX OMOJIOTMYECKUX OIBITOB U 9KCIICPUMCHTOB, B TOM HYHCJIC C

UCTOJIb30BAHNEM aHAIOTOBBIX U IIUPPOBBIX OMOJOTMUECKUX TPUOOPOB U HHCTPYMEHTOB;

dhopMHUpOBaHUE YMEHUSI HHTETPUPOBATh OMOJIOTHUECKUE 3HAHUS CO 3HAHUSIMH U3

JIpYyrux y4eOHbIX IpeaMeToB ((PU3UKH, XUMHUH, Teorpadun, HICTOPUH, OOIIECTBO3HAHUS
UT. 1.);



— ($opMHUpOBaHHE YMEHHI pelIaTh y4eOHbIC 3a/1a4l OMOJIOTHYECKOTO CONIEePIKaHNUS,
BBISIBIIATH ~ NMPUYMHHO-CJICICTBCHHBIC  CBS3M, MPOBOJUTH  KAYECTBEHHBIE W
KOJIMYECTBEHHBIC PACUETHI, IeTIaTh BHIBOABI HA OCHOBAHHH MOJIYYCHHBIX PE3yJIbTaTOB;

— (opmMupoBaHHE YMEHHS IJIAHUPOBATH YU4E€OHOE HMCCIIEIOBAHUE WM MPOCKTHYIO
paboTy ¢ y4eToM MOCTaBICHHOMU enH: (OPMYyITUPOBATH MPOOIEMY, TUIIOTE3y U CTABUTH
3aJa4d HUCCJIEOBaHMs, BBIOMpATh aJEKBATHO IOCTABJICHHON LIETM METOHbI, eNaTh
BBIBOJIBI 110 PE3yJIbTaTaM MCCIIEAOBAHMS WIIA MTPOCKTHOM eI TeTLHOCTH;

— ¢opMupoBaHHE  HHTEpeca K  yrayOJNeHWto  OWOJOTUYECKUX  3HAHUH
(mpeanpodubHas MOATOTOBKA U NMpodecCHOoHANIbHAs OPUEHTAIIUSI) U BEIOOPY OMOJIOTHH
KakK MpOoQHILHOTO MpeMETa Ha CTYIIEH! CPETHETO TOJTHOTO 00pa3oBaHus sl Oyayieit
npo(heCCHOHAFHOW JAESITeNFHOCTH, B OOJACTH OWOJOTHH, MEAWIIMHBI, SKOJIOTHH,
MICUXOJIOTHH, BETEPUHAPHUH, CEIIbCKOTO XO3SICTRA,;

— BJAJeHME HaBbIKaMH pPabOTBl ¢ uHPOpPMalMEll  €CTeCTBEHHO-HAYyYHOTO
COJIepKaHus, MPeICTaBICHHON B pa3HOW (opme (B BHIE TEKCTa, TAOIUYHBIX JTAHHBIX,
cxeM, rpadukoB, aMarpaMM, MojeNed, Hu300paKeHMil), KPUTHUYECKOrO aHajau3a
MH($OpPMaLIUU U OLEHKU €€ TOCTOBEPHOCTH;

— YMEHHE MHTETPHUPOBATh OMOJOTHYECKHE 3HAHUS CO 3HAHHMSMH APYTUX YIeOHBIX
NPEeIMETOB; HHTEPEC K YIIyOJIeHHI0 OMOJIOTHUECKUX 3HAHUN M BHIOOPY OMONOTHH Kak
npodUILHOTO TpeAMETa Ha YpPOBHE CpEIHEro oOliiero oOpa3oBaHMs i OymayIiei
MpOo(ECCUOHAIEHON  JIETEPHOCTH B OOJACTH OWOJIOTUM, MEIUIIMHBI, 3KOJIOTHH,
BETCPUHAPHH, CEIIbCKOTO XO3SIMCTBA, MHUIIECBOW IMPOMBINIICHHOCTH, TICHXOJIOTHH,
HCKYCCTBa, CIIOPTa - UMETh YETKUE MPEJCTABICHUS O MATEPHAIMCTUYECKONU CYIIHOCTU
T€HOMOB JKMBBIX OPTAaHU3MOB U PETYJIAIHNIO UX PAOOTHI;

— 3HaHWE OCHOBHBIX (DAKTOPOB OKpY)KAIOIICH CPEMbl, BIMSIONIMX HA Pa3BUTHE U
CYIIECTBOBAHHE KUBBIX OPraHU3MOB, aJaNTalni K (pakTopam OKpyKarole cpepl;

— 3HaHWE OCHOBHBIX MOJXOJ0B OMOTEXHOJIOTHH, UCTIOIB30BaHUS €€ TOCTIKEHUN B
COBPEMEHHOM KU3HM YEJIOBEKA, 0COOCHHOCTH MCIOJIB30BAHUS KUBBIX OPTAHU3MOB IS
IPOU3BOCTBECHHBIX HYK]] YETIOBEKA;

— 3HAHHWE OCHOBHBIX MOXOJI0B CEJICKITUU U OMOTEXHOJOTUH KYJIbTYPHBIX PACTCHUN,
XapaKTepU30BaTh TCHETHYECKH  MOAM(PUIIMPOBAHHBIE  PACTCHUS, OINEPUPOBATH
NOHATUSAMH, TUOPHUIW3ALMA, OTIHAJICHHAs TUOpUIU3AlMs, HCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpaHCPopMaIysi, MyTareHe3, TCHETUIECKOE PeIaKTUPOBAHHCE,

— TIOHUMaHWE  MOJICKYJSAPHBIX  MEXaHW3MOB  pealu3allil  HACIICJCTBEHHOMN
nH(}OpMAIUK U YMEHHE CBOOOTHO ONIEPUPOBATH OCHOBHBIMU TOHATUSIMU MOJICKYJISIPHOM
OHMOJIOTHH U €€ COBPEMEHHBIX HAMPABJICHUI — FeHOMUKH, METar€HOMHUKH, TIPOTCOMHUKH;

— 3HaHWE OCHOBHBIX 3a00JICBaHMI YEIIOBEKa, MEXaHU3MOB MX Pa3BUTHS, CIIOCOOAX
WX TMaTHOCTUKU U JICUCHUS,



— (opmupoBaHHE YMEHHS WCITOJIB30BATh MOHATUHHBIN anmapaT ¥ CUMBOJIMYCCKUH
S3BIK TCHETHKH, TPAaMOTHOE MPUMEHEHHWE HAyYHBIX TEPMHUHOB, MOHSTHH, TEOPHH,
3aKOHOB JUISI OOBSCHEHHS HAOIIOJAEMBIX OHOJOIrMYECKHMX OOBEKTOB, SBIICHUM U
MIPOIIECCOB, MO3BOJISIONINX 3aJI0KUTh (DYHIAMEHT HAyYHOTO MUPOBO33PEHUSL.

B ieHHOCTHO-OpHEHTAIMOHHOM cdepe:

— 3HAHME, YTO NPUMEHEHHE COBPEMEHHBIX TEXHOJOTHH MOJEKYJIApHOU Ouonoruu
NO3BOJIAET YCHEIIHO pellaTh TakKue 37J000JHEBHBIE MPOOJIEMBbI, KaK OXpaHa

OKPY)KaI-OH.ICﬁ Cpeabl, COXpaHCHUC 3J0POBbA YCIIOBCKA, KOHTPOJIb U BOCCTAHOBJICHHUC
9KOCHCTCM.



TEMATHYECKOE INTAHUPOBAHUE

Moayab «Kak :KUBOTHbIE M PACTEHUS MPUCIIOCAVIUBAIOTCSD (IBOJIONMOHHASA
Ko0JI0THs) 5-6 Kiaccnl (34 yaca)

Tembl OcHoBHOe coaep:kaHue JeATe1bHOCTH
HIKOJbHUKOB
1. MBI ucciienyem CBoiicTBa U CTPOCHHE KUBBIX HccnenoBatensckre
JKMBbIe 00bEKTHI OpraHU3MOB (CTpOCHHE KIETKH). | paboThl «Bce au (CUHMULIBI,
(6 49) Bun, oco0b — opranusm kak Oenku, Oepe3bl W T.JI.)
eIMHAas CUCTeMa. AlanTaluu OJTMHAKOBBIE?
(mpucnocobmnenust). [Tonsitue DOTOKBECTY.
roMeocTasa KMBOro opranusma. | Ilpakrrueckas pabora
Crioco0bI ero mojaepxKaHus. «CocraBnsiem KHUTY
OrpanuyeHus PEKOPIOB  pACTEHHH U
MOp(dororuuecKux u ’KUBOTHBIX HAIIETO Kpash».

(bu3HONIOrMYeCcKUX aanTaum.
ITouemy opranu3mMel He
CTaHOBSATCS OECKOHEUHO
0O0JIBIIMMHU, MAJIEHBKUMH,

BCESTHBIM.
2. Bausinue @akTophl OKpy)Karouen cpeapl | [Ipaktuueckoe 3aHsiTue
OKpY Kalolen (abuoTmyeckue, OGMOTUYECKHE, «IBet u Temio» (Kyouku
cpeabl HA )KUBbIE aHTponoreHusie). [Ipumepst JIbJia B3BECUTD, MTOJIOKUTH
opranu3mabl (12 4) abnoTHYeCcKHX (HaKTOpOB, B vamiku [letpu Ha
OKa3bIBAIOIINX OCHOBHOE Pa3HOLBETHYIO Oymary,
BJIMSIHUE HA )KU3HEACATENbHOCTh | Yepe3 30 MUHYT B3BECUTD
’KUBBIX OPTaHU3MOB: 3aHOBO — KTO ObICTpee
TeMIlepaTypa, CBET, BIAKHOCTb. | pacTasii).
OCHOBHBIE 32aKOHOMEPHOCTHU [IpakTrueckoe 3aHsTHE
MPUCTIOCOOJICHHS JKUBBIX «Yto pacTBopsieTcs B
OpPraHU3MOB K a0MOTHUYECKUM BOZIE» (IKCIIEPUMEHT
dakropam. [lpucnocobnenus k | «Kuakuit 1om»).
OCHOBHBIM a0MOTUYECKUM [IpakTrUueckoe 3aHsATHE
dakTopamM: Temmneparypa, «nuddysus Bemects B
BJIQXXHOCTD U CBET. BOJi€ (PaCTBOPHI)»,
«/IBHk€eHHE pacTBOPOB 11O
LIBETKY».

IIpakTueckoe 3anATHE
«Jlen mnaBaet B Bojzie
(aiicbepru, 3aMep3aHme
BOJIOEMOB)».
IIpakTyeckoe 3anaTHE
«Jlen pu 3amep3anuun




pacimpsieTcs»
(pa3py1uieHue KaMHs
(mouBO0OOpa3oBaHme),
3aMep3aHUE KIIETOK).
[IpakTrueckoe 3aHsATHE
«ly6a» (kyOuku npaa
3aBEPHYTH B Pa3HbIN
MaTrepual, B3BECUTB).
[IpakTruueckoe 3aHsATHE
«IIurmMeHTb» (MOKHO
pa3lieIUTh HAa BAaTMaHe
KpacuTeIH U3
(homacTepoBy.
[IpakTrUueckoe 3aHsATHE
«Kax )XxMBOTHBIE MIABAOT
B BOJIe» (DKCIEPUMEHT C
MTUTIETKOM).
HccnenoBarenbeckue
pabothl «BnusiHue cBera
(Teria, BIAXKHOCTH,
COCTaBa MOYBbI) HA
pacTeHUsi B €CTECTBEHHbBIX
WJIM UCKYCCTBEHHBIX
yCIIOBUSX» (Ha JOCTYITHOM
MaTepHae).

3. BzaumopaeiictBust
KMBbIX OPraHU3MOB
(4 9)

buotnueckue paxTopsl.
3aKOHOMEPHOCTH Pa3BUTHUS
MEKBHIOBBIX
B3aMMOOTHOIIECHHM.
KosBomtonus (XMIHUK-KEPTBA;
Mapa3uT-X0351MH) DBOJIIOIHUS
CTpaTeruii JOOBIBAHUS TTUIITH.
CounanbHOCTh. BUibI-
BCeJIeHIbl. [ lepedyens pacTennii-
BpPEIIUTENIEN.

HccnenoBarennckas
pabota «Habmronenus 3a
B3aMMOOTHOIIICHUSIMH
KUBOTHBIX TIPH
TOOBIBAHUH ITHIIH
(KOpMYIITKH TS TITHII, IS
TOPOJICKUX HMJTU CEITbCKUX
’KUBOTHBIX). BeO-
KaMephI».
HccnenoBarennckas
pabora
«Pacnpocrpanenue
BUJIOB-CHHAHTPOIIOB B
Haleil MECTHOCTH




4. Yesi0BeK B :KU3HHU
pacTeHuu U
*KUBOTHBIX? (6 1)

AHTpONOreHHbIe PaKkTOpBhI.
[IpaBna nu, 4yTO MEPBOOBITHBIE
JIFOJIA JKUJIA B TAPMOHUH C
npupoaoil. OJoManIHuBaHUE U
MPUPYUYCHUE )KUBOTHBIX U
pacteHuil. 3aueM crnacaTh
BBIMHUPAIOIIUE BUJIbI, KAK 3TO
nenath. KynbTypHbIE pacTeHUs U
ux naukue npeaku. [louemy
BaKHO UX COXPAHSTh.
Pa3HooOpa3ue KylIbTypHBIX
PaCTEHHI U UX 3HAYEHUE B
KU3HU yenoBeka. KpacHas kHura
Bamiei Teppuropun. Oco60
OXpaHsiEMbIE TEPPUTOPUH,
3anoBeHUKHU Poccnu u mupa.

[IpakTrueckas padorta
«Pa3noobpazue
KYJIbTYPHBIX PACTCHHH B
BaIllleM PETHOHEY.
NccenenoBarenbekas
paborta «BnusHue
AHTPOMOTEHHBIX (PAaKTOPOB
Ha pa3BUTHE PACTCHUU B
ropoie/HaceIeHHOM
IIYHKTE.
DKCKypCHUs/TIPaKTHYECKAs
pabota «OOIIT B Bamem
pETHOHE — YHUKAILHBIC
OOBEKTHI IPUPOIBI.

5. DKosoruyecKmne
Humu (6 4)

buocdepa — ogna u3
BOXHEUIINX 000J04YeK 3eMITH.
Yrto Takoe «3KOJIOTHUIECKHE
HUIIW) U KaK OHU
bopmupyrorca? @opMupoBanue
3HAHWI MO0 OMOPa3HOOOPA3UIO
KU3HEHHBIX (OpM,
MTOBEICHYECKUX
IPUCTIOCOOJICHH,

MO TU(UKAITUOHHAS
U3MEHUYUBOCTD (Ha 6a30BOM
ypoBHe). PacTuTenbHbie
COOOIIIECTBA U UX THITHI.
PazButne u cMeHbI
PACTUTEHHBIX COOOIIECTR.

UccnenoBatenbckue
PaboThl « IKOJOTHUUECKHUE
HUIIIHA BOKPYT TeOS —
onucanue GakTopoB
OKPYXaroUIEH CpeabD».
Uccnenosarenbckue
paboThI
«DEHOJIOTNYECKUE
HaOIIOICHUS.

Moayab «OCHOBBI pac

TeHHEBOJACTBa» 7-8 Kjacchbl (68 uacos)

Tembl

OcHoBHOe coaep:kaHue

JlesiTeJILHOCTD
IIKOJbHUKOB

Tema 1. BBenenue B
pacTeHneBOICTBO
(2 9)

Yro-Takoe paCTEHUEBOACTBO:
OCHOBHBIE (DaKTOPHI
BBIPALIMBAHUS PACTEHUM.
Hcropus pa3surtus
arpOXMMHUYECKUAX 3HAHUUN
(pabotst M.B. Jlomonocoga, HO.
JIubuxa, byccenro, B.B.
Hokyuaea, K.A. Tumupszena,
IT.A. Kocteiuena, JI.H.

[TpaxTrueckas padboTa
«bouka JIuouxay.




[IpssHUIIHUKOBA U 11p.).

Tema 2.
ArpoTrexHHYeCKui
IKCnepuMeHT (6 1)

[IpaBuna mocTaHOBKU
arposKCIEepPUMEHTOB.
[TocTaHOBKA HKCIIEPUMEHTOB C
pacteHussMu. Bb10op Temsl,
COCTaBJICHUE TUMOTE3bI, LETH U
3aj1a4 SKCIIepUMEHTa 10
BBIPAILIMBAHUIO PACTEHUII B
KOHTPOJIMPYEMOi1 cperie.
KonTtponu, noBTopHOCTH,
HpOBEIEHUE IKCIIEPUMEHTA.
[InanupoBaHue FIKCIEPUMEHTA.
OreHka pe3ysbTaToB
HKCIIEPUMEHTA.

OcBoeHne TEXHOJIOTHH
KPYTJIOTOUYHOTO BHIPALIUBAHUS
caJlaTOB U MUKPO3EJICHU B
KOHTPOJIUPYEMBIX
MCKYCCTBEHHBIX YCIIOBHSX.

HccnenoBarenbckas
pabota «DaKkTopsl,
BJIMSIIOIIME HA
IIpopacTaHue CeMsH (pocT
IIPOPOCTKOB)».
[TpakTnueckas pabora
«CO0p yCcTaHOBKHM ISt
BBIpAIIBaHUs PACTEHU B
KOHTPOJIUPYEMBIX
YCIIOBUSX.

Tema 3. PoJnb
XUMHUYECKHX
3JICMEHTOB B
NUTAHUU PACTeHMI
(20 9)

Bopa. PactBop. BeITspKKA.
AHUOHBI, KATUOHHI,
ANEKTPONPOBOAHOCTH U pH
pactBopa. Ponp xumnueckux
AJIEMEHTOB B MUTAHUU PACTCHUIA.
[TonyueHnue nuTaTeIbHBIX
BEILIECTB PACTCHUSAMM.

VY noOpeHnusi: opraHuyecKue,
MUHEpaJbHbIE,
MUKpoOuonornyeckue. Tursl
IIATAHUS pacTeHui. Bo3aymnHoe
U MUHEpaJbHOE (KOPHEBOE)
IMUTAHUE paCTeHU. TpaHCcropT
MATATEJIbHBIX BEIIECTB
pacTeHU: BOCXOASIUN U
HUCXOIIIUU TOK. Baxkueime
KanuitHbie, hochopHbIe U
a30THBIE yI00pEHMUSI, UX
cBoiicTia. [IpocTeie U crIoXKHBIE
yI0OpeHusl.

Poct u pa3Butue pacrenuit:
ATamnbl OHTOreHe3a, (PaKToPBl,
BIIMSIFOIIME HA POCT PACTCHUMU:
CBET, I'YCTOTA MMOCAA0K, TUTAHHUE,
cyOcTpar.

Oco0EHHOCTH TUTaHUS

[IpakTuueckas pabota
«CxeMbl TUTaTENbHBIX
pactBopoB. Pacuer 103
yIaoOpeHuit 1yis
MUTATEIbHBIX PACTBOPOB.
[IpakTrueckas padora
«IIpaBuiia cMeIMBaHUS
yI00pEHUIN
[IpakTuueckas pabota
«IIutanue pacreHuii:
TEXHOJIOT s
PUTOTOBJICHHUSI
MUTATEIbHBIX PACTBOPOB
JUISL pPa3HBIX KYJIBTYPY.
[IpakTuueckas padora
«MOHHUTOPUHT
MUHEPaIbHOTO MTUTAHUSI
paCTEHUIN.
[IpakTrueckas padora
«PacrurenbHas
JIMarHOCTHUKA.
UccnenoBatenbekast
pabora «Orenka
COCTOSIHUSI KOMHATHBIX
pAacCTEHUH, PACTEHUMN Ha
LIKOJIbHOW TEPPUTOPHH,




pacTeHul a30ToM. A30T U €ro
3HAYEHUE B KU3HU PACTCHUH.
dopMBI a30Ta U UX
MIPEBpAIICHHE B TIOYBE.
Hctounuku docdopa ans
pacTeHus. 3HaUCHHE
docdopcomepxanux
COEMHEHUH B KJIeTKe. Pouib
MaKpOAPTUYECKUX COCTMHEHUM
dbocdopa B sHEpreTHIECKOM
oOMeHe.

Bnusnue kanus Ha pusnyeckue
CBOMCTBA MPOTOILIA3Mbl, HA
(bepMEeHTHI yIiIeBOJOPOIHOTO
oOMeHa, cuHTe3 O0ETTKOB U Jp.
Posb kanus B noaaepxxanuu
MOHHOI0 0ajlaHca B TKaHX, B
poLeccax CaMOperyJsIiH.
Perynsatopnas u
CTPYKTypoOoOpa3oBareabHas
pOJb KanbLKs. Y YacTHE B
00pa3oBaHUU KJIETOYHOU
CTEHKH, MO1JIEPKaAHUU
CTPYKTYpbl MEMOpaH u
peryssiuus uX MPOHUIIAEMOCTH.
3HaYeHUE MAarHus B
MeTab0JIM3Me PACTEHUHN.
Marnwuii B coctaBe xsiopoduiia,
CXOJCTBO XJIOpOpUILIa U
reMorjo0nHa KaKk
CBUJIETEIHCTBO CIMHCTBA
OpPTraHUYECKOTO MUpA.

Cepa u ero OCHOBHBIE
COCIMHEHMSI, UX POJb B
CTPYKTYPHOU Opranuzaiuu
KJIETKH, Y4aCTHE B
OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUAX
MUKpPOIITIEMEHTHI.
[IpeacraBnenus o poiau
MHUKPOIJIEMEHTOB B
MeTaboIn3Me pacTeHUIA.
Oco0eHHOCTH MOCTYIUICHUS
MHUKPOAJIEMEHTOB B PACTCHHUSI.
CuHeprusM v aHTaroHu3M

yCTaHOBKA MPUYUH
NaTOJOTUYECKUX
COCTOSIHUM (ITpH
HaJTUYUN)».
NccenenoBarenbekas
pabota «Or1eHKa BIUSHUS
Pa3TUYHBIX SJIEMEHTOB Ha
COCTOSIHUE PACTEHUN
(cocTaBiieHHE Pa3TUUYHBIX
TIOJIKOPMOK )».




AJICMCHTOB IMUTAHKS PACTCHUH.
PacturenbHas qUarHoCTHUKA U
METOJIbI UACHTHU(PUKAITNH
HEI0CTaTKa/U30bITKA DJIEMEHTOB
[MATAHUS.

Tema 4.
PeryasTopsl pocta
pacreHuid. 3ammura
pacrenui (4 1)

IlonsATHE O perymaropax pocra
pactenuii. CTUMYJISITOPHI pOCTa
— (puTOrOopMOHBI (ayKCUHBI,
ruO0epeITTUHBI, TUTOKUHUHBI).
NHruburopsl pocta pacTEHUIH:
1. mpupoansie (abciuzoBas
KHUCJIOTa U HEKOTOPBIE
(heHoIbHBIE BEIIECTBA
(uxymapoBasi, KOpu4yHas,
CaJTMIUIIOBAsA KUCIIOTHI).

2. CHHTETUYECKHE
(MOpdaKTUHBI, pEeTapAAHTHI,
nehoNMaHThl, TECUKAHTHI,
repOunubl ). DUTOMOHUTOPUHT
U OLIEHKA COCTOSIHUS PACTEHUH.
CoBpeMeHHbIE CIIOCOOBI
MOHHUTOPHHTA.

3amura pacTeHui OT
BpEeAUTEIICH: OCHOBBI
onomerona.

[IpakTuueckas pabota
«DUTOMOHUTOPHUHT U
OLICHKA COCTOSIHUS
pacteHuii. CoBpeMeHHbIE
CIIOCOOBI MOHUTOPUHTAY.

HccnenoBatenbekast
pabora «Bnusiaue
reTepoaykcruHa Ha
nmpopacrtanue  (poct  Ha
pa3HBIX CTAAMIX, B Pa3HbBIX
YCIIOBUSIX ) Pa3IMYHBIX
pacTeHUI.

[IpakTnueckas pabora
«MHcekTapuu: npaswia u
YCIIOBHS pa3BEACHUSA
IIOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi u
NMOYBEeHHAs
KYJbTYPbI, UX
NPUMEHEHHE B
BbIpAIIMBAHUU
pacTeHuil.
duszunojorusi
pacrenmii (8 )

BonHnas, necuanasi 1 nouBEHHasI
KYJbTYpPbl, UX IPUMECHEHUE B
BBIPAIIMBAHUM PACTCHUM.
IIpoBenenne BOJbI B KOPHE U
cTeOJie pacTeHUH.

Bonsblii pexxuM pacTeHUi:
CTpOEHHUE YCTHUIL: (aKTOPBI,
BIIMSIOIIME HA UX PACKPBITUE U
3aKpbITHE. 3HAYEHUE MEXAHU3MA
pEryJIALMY UCTIAPEHHUS BIIaru
pacTEHUEM.

DOTOCUHTE3 — YHUKAIbHBIN
rpouecc pacreHur. TeMHoBas u
cBeToBas (a3sl HoTOCHHTESA.
3HaveHne POTOCUHTE3A IS
UBBIX OpraHu3MoB. GaKkTOpbI
pOCTa pacTEHU: BO3AYX U
aspauus. [log3eMHoe gpixaHue
pacTeHui: COCTaB MOYBEHHOTO
BO3/1yXa, ra3000MeH. ['a3000MeH

[IpakTuueckas pabota
«KopneBoe naBieHuey.
[IpakTrueckas pabora
«IIpurorosienne
IIperapara yCThHI
METOJOM CIIETIKA.
HccnenoBarenbckue
pabots! «BnusiHue
YCIIOBUH COJEPKAHUS
pPacTEeHHMI Ha KOJIMYECTBO
YCTBUI.

[IpakTuueckas pabota
«DyHKIIMOHAIbHAS
JMArHOCTUKA PACTEHUH 10
AKTUBHOCTH
XJIOPOILIACTOBY.
NccenenoBarenbekas
pabota «Ornpezenenue
xjopodusna A u b,
OLICHKA




npu 6ECTIOYBEHHOM
BBIPAILBAHUY.

(OTOCHHTETHUYECKON
aKTUBHOCTH PACTEHUH U
(bakTOpOB, BIUSAIOMIUX HA
HEey.

[IpakTuueckas padorta
«Anspanus, CO, u Os,.
JIpIXaHue pacTEHUN».
[IpakTrueckas padorta
«/lpIXxaHne pacTeHuM:
OLIEHKAa MHTEHCUBHOCTHU
JbIXaHUsI PACTEHUN U
TUIOZIOBY.
HccnenoBarenbckue
paboTh «Brusiaue
crioco0a BeIpaIIMBaHUsS
(cocTaBa mUTaTENBLHOU
CMECH, CXEMbI BHECEHU)
Ha pOCT U pa3BUTHUSA
Pa3JIMYHBIX PACTCHUW.

Tema 6.
KyabstypHble
pacTeHms.
CoBpemMeHHbIE
ACHEKThI CeJIeKIMHU
(20 9)

Kak yenmoBek cTaim ucnoJsib30BaTh
pactenus? CBs3b pa3BUTUS
LIMBUJIA3ALIMM YeJIOBEKA U
0JIOMallTHUBAHMS PACTCHUH.
JlomecTukanusi.
HacnencteennocTts n
W3MEHYHUBOCTH — OCHOBHBIEC
CBOMCTBA KMBBIX OPraHU3MOB.
N3menunBocth. Bunnl
U3MEHYUBOCTb.

['en —MaTepranbHBIN HOCUTEIIb
HACJICICTBEHHOCTH U
U3MEHUYMBOCTU. HyKIIeMHOBBIE
KUCJIOTHI. JIokanu3anus
TEHETUYECKOr 0 MaTepuaa B
KjeTke. Jleienne KIeTok.
Pemukanus JIHK. OcHoBHas

JI0TMa MOJIEKYJISIpHOM OMOJIOTHH.

Tpanckpunuus. TpaHcisanus.
Myranumu.

Dddekt OyThUTOUHOTO
rOpJbIIIKA U TEHETUYECKOE
pazHooOpasue. UTo Takoe
reH0aHk? 3aueM COXpaHsTh
TeHETUYECKUE PECYPChI
pactenuii? OCHOBHBIEC CTTIOCOOBI

Huckyccus
«JlomecTukanys, Bce JIn
pacTeHUs U )KUBOTHBIE,
KOTOPBIE KUBYT PSAJIOM C
YEJIOBEKOM UM
0JIOMaIlTHUBAIOTCS ?
MO3HO 11 CUUTATH
TapakaHa 0JIOMaIIHEHHbIM
KUBOTHBIM?».
[IpakTuueckas pabota
«MoaudukanmoHHast
U3MEHUYUBOCTD (JIUCTHS,
UTOJIKU C OJTHOTO
JIEpeBa)».

[IpakTuueckas padora
«I'eH — uHCTPYKLMA 110
cOopke KiIeTkH (Ha orcepe
WJIH KOHCTPYKTOPE)».
[IpakTuueckas pabota
«MyTarus Ha 6yTepOpose
(JIF000# 00BEKT U3
npenbayen padoTsl, rie
U3MEHEHUE UHCTPYKIIUH
MPUBEIET K N3MEHEHHUIO
BHEIITHETO BUJA
00BEKTA)».




COXPAaHEHUs TCHETUYECKUX
pecypcoB pacTeHuit (ex situ u in
situ).

3nauenne padot H.U. BaBumnoga.

3aKOH rOMOJIOTHYECKHUX PSIOB.
LlenTpBl IPOUCXOKIECHUSA
KyJbTypHBIX pactennii H.W.
Bagunosa u [1.M. XXykoBckoro.
OCHOBHBIE METO/IbI CENEKIIUH.
I'm6punuzanus. ®opmsl 0TOOpA.
OcHOBHBIE HaNpPaBJICHUS
CEJICKIMU: YIIyUIlIeHHE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM U A0MOTUYECKUM
(dakTopam.

Ectp mu xu3Hb B ipoOupke?
broTtexHOIOTHS KyIbTYPHBIX
pacTeHui.

Kak uenoBek moxer
MOAU(UITIPOBATH PACTCHUS?
['eneTnueckoe pe1akTHpOBAHUE.
CoBpeMeHHbIE TTOJIXO/IbI U
JOCTUKEHUS T€HETUYECKOTO
pEAAKTUPOBAHUS PACTEHUIA.

[TpakTnueckas pabora 1o
rpynnam «OTKyna Ha
HAIIMX CTOJax
(bpPYKTHI/OBOLLIN/3TAKI.
[IpakTrueckas pabota
«BprpammBaem ropox. Kak
MIPOBECTU CKPEIIMBAHUE Y
ropoxay.
HccnenoBarenbekas
pabota «BbIpamuBanue
pacTeHuid B IpOOUPKE»
(MOYHO BOCITI0JIb30BATHCS
pe3yabTaTaMu
OpEabLAYIINX
HKCIIEPUMEHTOB 1O
COCTaBJICHUIO
MUTATEeNbHBIX PACTBOPOB
JUISl pacTEHUR).
[TpakTnueckas pabora
«I"eHOMHBIE HOKHUIIBI
(MonenupoBaHue pabOTHI
cuctembl CRISP-Cas)».

Tema 7.
PacTrutenbHnas

npoaykuus (8 1)

HanzemHuble 1 mogzemMHbie
opranbl pactenuil. [ToGer u
BUIOM3MEHEHHBIN 1TOOET
pactenuii. CriocoOb1
Pa3sMHOXKEHUS PACTCHUM.
ITonATHE O KaYECTBE IPOYKTOB
nutanus. [IpoGraembl
KOHKYPEHI[UU OTE€YECTBEHHBIX
MIPOAYKTOB IMUTAHMUS C
UMIIOPTHBIMU. Jlorucrrka
JIOCTaBKHU U CPEACTBA
COXpaHEHUS MTPOILYKTOB
UTAHU.

Mukpo3eneHb: N0JIE3HOCTh U
TEXHOJIOTHSI.

XUMHYECKUN aHAJIU3
npoaykuu. OCHOBBI
CHEKTPO(HOTOMETPHH.
[ToreHmmOMETpHSI.
Xpomarorpadusi.

[IpakTuueckas pabota
«IIpenenabHo NOMyCTUMbIE
konnentpanuu (I11K) u
METO/IbI KOHTPOJIS
0e30MmacHOCTH
PACTUTENHHBIX TPOTYKTOB
TTUTAHUS.
Uccnenoarenbckas
pabota «O1eHKa KauecTBa
BBIPAILICHHOM
MUKpO3eaeHn» (JIn0o
CBOSI, TUOO U3 Mara3uHa).
[IpakTuueckas pabora
«MeToanl OLIeHKH
KauyecTBa PaCTUTEIbHOU
MPOIYKIIUN: XPAaHEHUE U
COXPaHHOCTb
MATATEIHHBIX BEIIECTB
(mo noctynHomy
000pyI0OBaHUIO).
Uccnenoarenbckas




pabota «OnpenencHue
ButamuHa C METOZ0M
0OpaTHOTO TUTPOBAHUS B
TUIOIaX Ha Pa3HOM CPOKe
(cmoco0e) XpaHEHUsD.

MonayJab «buorexnonorus» 7-8 kiaaccsl (68 yacon)

Tembl

OcHoBHOE coepkaHue

JlesiITeILHOCTH
IIKOJbHUKOB

Tema 1.
BbuorexnoJorus

(4 1)

[ToHsiTHe OMOTEXHOJIOTHH. 3aUeM
YeJI0BeKY OMOTEXHOJIOTUH, B UYEM
WX MIPEUMYIIIECTBO Mepe]]
XUMUYECKUM CUHTE30M. OCHOBHBIE
OMO0OBEKTHI OMOTEXHOIOTHU:
MIPOMBIIICHHBIC
MUKPOOPTAaHU3MBI, KJIETKU U TKaHU
pacTeHul, )KUBOTHBIX U YEJIOBEKA,
OMOKaTaIN3aTOPHI.

CoIpbe U1t OMOCHHTE3a U OIICHKA
€ro OMOJIOTUYECKON [IEHHOCTH.
OcCHOBHBIE HICTOYHUKHU YTIIEPO/Ia,
aszora, pocdopa, MUKPOIJIEMEHTOB.
HccnegoBanne HOBBIX HCTOYHUKOB
CBIpbA (BKJIFOYAsi BOMPOCHI €T0
MpeIBAPUTENIbHOI 00pabOTKH),
pa3paboTKa HOBBIX MUTATEIIBHBIX
Cpell, B TOM YHCJIE BKIIFOYAFOIIINX
OMOCTUMYJISITOPHI U IPyTHE
AJIIEMEHTHI YIIPABJICHUS U
OTNITHMH3AIIAH TTPOTIECCOB
ouocunrteza. Metozml
ONTUMH3ALMU IUTATEIBHBIX CPE/I.

[IpakTuyeckas paborta
«IIpumeprnl
MIPUMECHCHHUS
OMOJOTMYECKUX
00BEKTOB B TBOEH
JKA3HHY.

Tema 2.

Muxkpo0uosiorus
(12 v)

[TonoxxeHne NpoKapuoTOB B
CHCTEME OPraHMYeCcKOro MUPA.
CtpoeHue GakTepuanbHOM KIETKH.
Knaccudukanus 6akrepuid.
Mopddonorus 6akrepuii. [IpocTteie
U CJIO’KHBIE METO/IbI OKpALTBAHUS
OaxTepuil. Pu3nonorus OaKTepHii:
NUTaHUe, JbIXaHue, poOCT U
pa3MHOKEHHE. 3HAKOMCTBO C
NOMEHOM Apxeu
(3KCTPEeMOPUITHHOCTD,
O0COOCHHOCTH CTPOEHUS KJICTKH).

[IpakTuka.
JlabopaTopHas pabota
«DuKcupoBaHHBIE
npernapaThl OaKTepHil.
Omnpenenenue Gopmbl
MPETIOKEHHBIX
KYJIbTYD
MUKPOOPTaHU3MOB,
UCIIOJIb3YsI POCTOU
METOJI OKPACKI.
JlabopaTopHas padoTta
«Ornpenenenue tuna




MOJIOYHOKHUCIIOE U CHUPTOBOE
opoxenne. otoTpodHbIC U
XeMOTpOo(dHbIE OaKTEPHH.
Kunetnueckoe onncanue nponecca
pOCTa MUKPOOPTaHU3MOB.
DKCHOHEHIIMaIbHAsI MOJEIIb POCTA.
Kuneruka rubenu
MUKPOOPTaHHU3MOB.

[TaTorennsie 6akTepuu. Yymnas
najgo4Ka 1 YepHas CMepTh,
00TyIU3M, CTOJOHSK, TYOepKYJIE3.
HcTopust 60pb0BI €
OaxkTepuaIbHBIMU UH(EKLIHIMHU.
Boiina 6eckoHeYHOCTH:
aHTUOWMOTHKH MPOTUB OAKTEPHUH.
MexaHu3Mbl 1eCTBUM
aHTUOMOTUKOB. MeXKIeTOUHas
KOMMYHHKaIMs 6akrepuii. YyBcTBO
KBOpYMa.

[Ipumenenue 6axkTepuii
yenoBekoM. Kunetnueckoe
onucaHre OMOCUHTE3a POAYKTOB
MHKpOOprannsmamu. bakrepun,
KOTOpBIE MOTYT pa3iiarathb
TUTACTHK.

MukpoopraHusmsbl B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE accoManu
pacTeHul ¢ MUKpOOpraHU3MaMu

KJIETOYHOM CTEHKHU
METOJIOM OKpAaITUBaAHUS
o ['pamy» (ripu
HaJM4YUH PEAKTUBOB).
JlabopaTopHas padoTa
«IIpurorosisienue
NPUKU3HEHHBIX
MpemnapaToB
MOJIOYHOKHCITBIX
OakTepuin».
JlaGopatopHas pabora
«IToceB cMbIBa ¢ pyk Ha
yamku [Ierpm».
JlaGoparopHas pabora
«BrpInenenue uncTon
KyJbTYphI OaKTEepHil.
Merton pa3BeIcHUN.
Metoa uCTOIAOIIETO
HITPUXAY.
JlaGoparopHas pabora
«Mopdonornyeckas
XapaKTePUCTHKA
BBIJIEJIEHHON YUCTOU
KYJbTYPBHI:
XapaKTePUCTHKA
KOJIOHUH, (hopMa
OaxTepui, TUN
KJIETOYHOM CTEHKW.
JlaGopatopHas pabora
«CpaBHeHHUE pocTa
MHUKpPOOPraHU3MOB Ha
yarke 0e3 1 ¢
no00aBiIeHUsS
AHTHUOUOTHKOBY.
HccnenoBatenbekast
pabora «Ilouck
MHUKPOOPTaHU3MOB
00J1a1ar0IINX
aHTarOHUCTUYECKON
AKTUBHOCTBIOY.
HccnenoBatenbekast
pabota «Bsbinenenue
MOJIOYHOKHCITBIX
OakTepwit,
UCCJIeIOBAHNE UX




aAKTUBHOCTH.
HccnenoBarenbckas
pabota «Bbinenenue
OakTepuii MOJE3HBIX
JUUIS PAaCTEHUI.

Tema 3.
JyKapuoTHYECKHE
OPraHu3Mbl B
OMOTEXHOJIOTUH
(miecHeBbIe TPUOBI,
JIPOAKH,
Bojaopocaun) (12 4v)

[1necHeBbie rprOBI TPOAYLEHTHI
OMOJIOTUYECKH AKTUBHBIX BEIIECTB
OO11as XapakTepUCTUKa APOAOKEN
caxapomuueToB. Mcropus
WCTIOJIb30BaHUs APOKIKEN B
TPaAUIIMOHHON OUOTEXHOJIOTUH.
TexHoOrnm BUHOAENUS U
XJIeOOIIeUeHHS,
CHEUaIU3UPOBAHHBIE PACHI
TPpOxoKe. MeTaboIn3M APOAOKEH.
Peakiusi cnupToBOTro OpOKEHUS.
[Tony4yeHne BTOPUYHBIX
MeTabOoIUTOB B IpoxxKax. Jpoxoku
KaK MPOJIyLIEHTHI OMOTOTLIIUB.
[Tony4yeHnue 1eneBbIx OEIKOB B
IPOAKAKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
IIOJIOBOT'O Pa3MHOKEHHUS Y
IPOKIKEN, 3HAUCHUE U3YyUCHHUS
MHUTO3a U HUUTOKUHE3A JIJIs
ONTHUMH3aLUH IPOLIECCOB
KYJbTUBUPOBAHUS JPOAKKEBBIX
ITAMMOB, IOHUMAHUS IPUYHUH
MaTOTEHHOCTH JIPOXKEH u rprloB,
MOKMCKa MUIIEHEW PYHTUIUIO0B U
pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX
[IpenapaToB.

Bonopocin — nepcneKTuBHbBIN
0OBEKT IS MPON3BOJICTBA OENIKa U
yraeBoAoB. bruorexHonoruueckue
METO/Ibl OYUCTKU TBEPJIBIX,
KHUJIKUX OTXOJIOB U Tra3000pa3HbIX
O0TXOJ0B MPOou3BOACTB. CTOUHbBIE
BO/JIbI. CXEMBbI OYUCTKHU.
buodunbTpsl, a3poTeHkHy,
METaHTEHKH, OKCUTEHKHU.
AKTUBHBIN WJI U BXOJAIINE B HETO
MUKpOOpraHu3msl. Mcrnonb3oBanue
BOJIOPOCJIEN B OUYUCTKE CTOYHBIX
BO/I.

JlaGopatopHas pabora
«lloacueT Ki1eTOK
IPOKIKEU B Kamepe
I'opsieBay.
JlabopaTopHas padoTta
«OOHapyxeHue
IPOJYKTOB CIIMPTOBOIO
OpOKEHUSI: ITUIIOBOTO
CIIUPTA U YTIIEKUCIIOTO
raza.

JlaGopatopHas pabora
«HaOmronenue
Pa3MHOXCHHUS
TPOMKEBBIX KIIETOK.
[IpakTuueckas pabota
«ITonyuenue TBOpoOra u
Kedurpa Ha OCHOBE
MOJIOYHOKHCITBIX
OakTepuii».
[IpakTuueckas pabota
«OCHOBHBIE BU/IbI KBaca
U UX XapaKTEPUCTUKA
«poxxu n
MOJIOYHOKHUCIIBIC
OakTepuu,
MIPUMEHSIEMBIE JTS
MIPOU3BOJICTBA KBACAY.
[IpakTrueckas padorta
«CpaBHUTEIBHBIN
aHaJIN3 Pa3BUTHS
IPOXOKEN B a3pOOHBIX
aHa’pOOHBIX
YCIIOBUSX.
[IpakTrueckas padorta
«MeTtopl OLIEHKHU
CBOMCTB
XJIeOONEeKapHbIX
TPONKEM.
Ocobennoctu
MIPUMCHCHHUS




MPECCOBAHHBIX,
CYIICHBIX U
WHCTaHTHBIX
TPOIKEI.
NccenenoBarenbekas
paborta «BnusiHue
(UBUKO-XMMHYECKHIX
(akTOpOB Ha Ka4eCTBO
OMOTEXHOJIOTHYECKOM
npoAyKiu# (KBac,
kedup, CoIp, XJ1ed U
Tp.)».
HccnenoBatenbckas
pabota «BnusiHue
(UBUKO-XUMHYECKHIX
(hakTOpOB Ha POCT

Bogopociu (Chlorella
vulgaris)».
Tema 4. HaciencrBeHHOCTD U [IpakTrueckas padora
Hacneacreennas M3MEHYMBOCTb — OCHOBHBIE «MonupukanmoHHas
uHopmanus (8§ 4) | CBOMCTBA KUBBIX OPIraHU3MOB. WU3MEHYHMBOCTD (JIUCTHA,
N3meHunBocTh. Buibl UTOJIKH C OJTHOTO
U3MEHYHUBOCTb. JIepeBa)».
I'en —MaTepuanbHbIN HOCUTEIIb [IpakTrueckas padorta
HACJIECTBEHHOCTH U «I"eH — uHCTpYKLIHA TIO
n3MeHYnBOCTU. HyKiienHOBBIE cOOpKe KJIETKH (Ha
KUCJIOTHI. JIokanuzanus oucepe U
TE€HETUYECKOr0 MaTrepuasa B KOHCTPYKTOPE)».
KJIEeTKE. JleneHne KIeTok. [TpakTuyeckas paborta
Permukanus JIHK. OcHoBHas «MyTtanus Ha
JI0TMa MOJIEKYJISIPHON OMOJIOTHH. O0yTepopoae (1000
Tpanckpunuus. Tpancusuus. 00BEKT U3 NMPEbITYyIIEH
Myranumu. paboThI, I71e UBMEHEHHE
MHCTPYKIIMU IIPUBEJIET
K U3MEHEHUIO
BHEIIIHETO BUAA
00BeKTa)».
Tema 5. [TosmoxeHue BUPYCOB B CUCTEME [TIpocmoTtp
Bupycoaorusi (6 4) | oprannueckoro Mmupa. CTpyKTypa u | TOKYMEHTaJIbHOTO

XUMUYECKHI COCTaB BUPYCOB.
Knaccudukanus Bupycos.
Penponyknus Bupycos. Bupyce! -
B0O30yIUTENN NH(EKIIMOHHBIX
60se3Heil. OHKOBUPYCHI.
baktepuodaru: crpoenue,

¢unbMa o BUpycax.
[TpakTnueckas padora.
«Meton pa3BeneHHI.
[TpakTnueckas padbora.
«TurpoBanue
6akTeprodaropy.




CBOMCTBA, IPUMCHCHHE.
buonoruyeckue MeTo 161 60pHOBI C
BUPYCaMHU.

Tema 6. 'ennas

OCHOBBI TEHHOM UHXKEHEPUU.

[IpakTuueckas pabota

HHKEHEpHs U Bekropa. Cneniuduyeckue «OHIOHYKIIEA3BI
OMOTEXHOJIOTHH (dbepMeHThI OaKTepuUi. pectpukiuu (pabora ¢
8 4) buorexHomornu npoayKuuu HYKJICOTHIHBIMU
O€JIKOB B OaKTEPHATBHBIX MOCJIeI0BATEIbHOCTSIMU
KyJbTypax. JlocTHKeHUs reHHOU Ha Oymare)».
UHKEHEPUH U OMOTEXHOJIOTHH. [IpakTuueckas pabota
CRISPR/Cas — cuctema «I'eHHBIE HOKHUIIBI -
aJanTUBHOTO UMMYHUTETA CRISPR/Cas
Oakrtepuii u apxeir. 'MO. Metonbl | (MoaeIupoBaHue Ha
nonyuenust 'MO. Oymare)».
Urpa-nuckyccus:
«BpIurpau rpaHT Ha
cozganue I'MOy.
Tema 7. JlomecTrkanus OCHOBHBIX Huckyccus
BbuorexHosiornu B JOMAIIHUX )KUBOTHBIX; «JlomecTukanus, Bce Jin
’KMBOTHOBO/ICTBE COBPEMEHHBIE 3KCIIEPUMEHTHI 110 pacTeHUs U KUBOTHBIE,
84) JIOMECTUKALUN KUBOTHBIX KOTOPBIE KUBYT PAIOM
(Jucuia, HOpKa U JIp. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOM IIKOJIBI OJIOMAIlIHUBAKOTCS ?
akajemuka bensena). MoO>KHO JIM CYUTATh
CoBpeMeEHHbBIE METOIBI B TapaKaHa
KMBOTHOBO/JICTBE: TPAHCIUIAHTALIUS | OJJOMAIIIHEHHBIM
AMOPHOHOB, XUMEPHBIC )KUBOTHBIC, | )KUBOTHBIM?).
KJIOHUPOBAHUE. [IpakTuueckas padbota
OcHoBHBIE 00J1€3HU KUBOTHBIX U «Metoauka
POJIb NATOT€HHBIX KJIOHUPOBaHUS
MUKPOOPraHU3MOB U NApa3uTOB B | (MOJEIMPOBAHUE HA
pa3BUTHH 3a00JIEBaHNI TOMAITHUX | Oymare).
KUBOTHBIX U OCHOBHBIX MEpPAX [IpakTuueckas pabota
O00pBOBI C HUMU; POJIb MOJIE3HBIX «CocraBiieHHE palMoHa
MUKPOCUMOMOHTOB B OPTaHU3ME NUTaHUS 5KUBOTHOTO,
XKUBOTHBIX. [lonoxurensHoe pacyeT pacxoJ0B Ha
mo60YHOE (OTPUIIATEIILHOE) COJICPKAHUE.
BO3€HCTBUU aHTUOMOTUKOB Ha HccnenoBarennckas
OpraHU3M B XOJI€ JICUCHUS pabota «OneHka
KUBOTHBIX; LIEJIU U 3a/1a4U KaueCcTBa MOJIOYHOM
BeTepuHapuu. bruorexHonorus MIPOTYKIIMH.
KOPMOBBIX ITPENapaToB.
Tema 8. OCHOBHBIE METO/IbI CEIEKIIHH. [IpakTuueckas pabota

BbuorexHoJiorum B
PacTeHUEBO/ICTBE

I'u6punu3zanus. @opmsl 0oTOOPA.
OCHOBHBIE HANPABJICHHUSI

«BpIpaiuBaeM ropox.
Kak npoBectu




(10 1)

CEJIEKIINU: YIy4YllIEHUuE
YPOKaWHOCTH, YCTOMYHUBOCTH K
OMOTUYECKUM U AOMOTUYECKUM
(hakTopam.

OCHOBHBIE TOAXO/IbI CEJIEKLIUN U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenuii, [ ubpunnzanus,
OTIaJeHHas THOpUIN3aLIUS,
MCKYCCTBEHHBIN 0TOOp, reTEePO3HC,
TpaHcpopMalysi, MyTareHes,
T€HETUYECKOE PEAAKTUPOBAHUE).
Hctopus cenekuuu B Poccun u
MUpPE, UCTOPHUS pa3BUTHUS
BAXKHEHIINX COPTOB KYJIBTYPHBIX
pacTeHui.

Kak uenoBek moxer
MOAU(PULIIUPOBATH pacTeHUA?
['ennas nnxenepus pacteHuu: Yo
TaKO€ Fr€HeTHUYECKas MHKEHEPUs
pacteHuid. TpaHCT€HHBIE PACTEHUSI.
Meroabl nonyuenus. OdpazoBanue
OITyXOJIEA Y PACTCHUMU.
Arpo0bakrepuaabHas
Tpancopmariusi: Ti-Tra3mMuIbI.
I'ensr T-JIHK. MonexynsipHo-
F€HETUYECKUE MEXAHU3MBbI
tpanchopmaimu. ['enernyeckoe
penaktupoBaHue. CoBpeMEHHbBIE
MOJXO/IbI U JIOCTUKEHUS
T€HETUYECKOT0 PEJaKTUPOBAHUS
pacTeHui.

Ectp 511 xu3Hb B mpoOupke?
buoTtexHOMOTHSs KYJIbTYpHBIX
paCTEHUI.

CKpEILUBAHUE Y
ropoxay.
[TpakTrdeckas padora
«I"eHOMHBIE HOYKHUIIBI
(MonenupoBaHue
pabOThI CHCTEMBI
CRISP-Cas).
HccnenoBatenbckas
pabota «BrIpanmBanne
pacTeHuii B IpOOUpKe»
(MOHO
BOCIIOJIb30BaThCSI
pe3yabTaTamMu
MIPEABLTYIIIX
HKCIIEPUMEHTOB T10
COCTaBJICHUIO
MTUTATEIIbHBIX
pPacTBOPOB JIA
pacTeHHid).

Moayab «MoJiekyJsipHble OCHOBBI (pu3noJiorun u papmakosorum» 9 kiace

(68 yacoB)
Tembl OcHoBHOe coaepxaHue JeATeIbHOCTH
IKOJbHUKOB
Tema 1. BBenenue. buoreHHbie 3JIEMEHTHI: HccnenoBarenbckas
dusnoiornyecKas opranorensl: O, C, N, H. pabota
xumus (20 4) AxTuBHBIE (POpMBI KHCITOpOaa, uX | «KoanmuecTBeHHAs
MOJIy4Y€HUE, HEUTpaau3anusl. OIICHKA COJICpKaHUS

MakponieMeHTbl: IPOLEHT

MHUKPOIJICMCHTOB HUJIN




COJIEp’KaHUS B OPTaHU3ME,
BBITIOJIHAEMAs (PYyHKIIUSA,
COJIEpKaHUE B IMIPOAYKTaX MUTAHUS.
Ca2+ - cBs3bIBAOIIUE OCIIKH,
JETIOHUPOBAHUE KaJIbIIHUS,
pEryJiius ypOBHS KaJbIIUS B
OopraHu3Me: TOpMOHBI oYek. Mg —
cTpoeHune xyopoduia, ero
AKTHUBALMSA COJTHEYHOU DHEPTUEH.
MHUKpPO3JIEMEHTBI: B KAKUX
MOJIEKYJIaX COAEPHKATCS,
BBINIOJIHAEMAs (PYyHKIIUSA,
COJIEP’KAHUE B MTPOAYKTAX MUTAHMUS.
[TocnencTBus nepeao3npOBKU
MHKpO3JIeMeHTamu. Fe —
yCBaMBaeMbI€ TUIIbI COSTUHEHUI
xenesa. ['emonporennsl,
reMOIMaHUH, HUTOXPOMBI. Cu —
YCBOEHHE U TPAHCTIOPT MEJIU.
benku, conepxamue Menb.
[Tatonornueckne CHHAPOMBI
Menke 1 Bunbcona, CBSI3aHHBIE C
METabO0JIU3MOM MEJIH.

TokcHYHBIE PTIEMEHTHI
[Tepnoanuecko CUCTEMBI IJ1s
opranusMa. BnusiHue Hegocrarka
MaKpO U MHUKPOJJIEMEHTOB Ha
KUBbIC OPTaHU3MBIL.

Kupsl. 3a0051eBaHNs YEIOBEKA,
CBSI3aHHbBIC C HAPYIICHUSAMU
KHPOBOTO OOMEHA.
Jncnunuaemun.

VYrneBossl. 3a00IeBaHMS YEIOBEKA,
CBSI3aHHbBIC C HAPYIICHUSAMU
yraeBoaHoro oomena. CaxapHbliii
nuaoer.

benku. Ctpoenue. 3aboneBaHus
YEJI0BEKA, CBA3AHHBIE C
HapyIICHUSIMUA OCJIKOBOTO OOMEHA.
OyHKIMKM 6eKOB. DEPMEHTHI.
Mexanusm aevicteus. Knacceor
(hepMEHTATUBHBIX PEAKIIH.
KodepmeHThi.

BuTtaMuHbI KUPOPACTBOPUMBIE,
BoJlIopacTBOpuMbIe. [IpeBpaiiieHne

BUTAMMHOB B ITHILEBBIX
IPOTYKTaX».
[IpakTyeckoe 3aHaTHe
«KauecTtBeHHbBIC
peakuu Ha
OpraHUYECKUe
MOJIEKYJIBD.
IIpakTyeckoe 3anaTHe
«JIeHaTypaius 0eIKoBy
[IpakTuyeckoe 3aHsTHE
«M3yyeHre akTHBHOCTH
aMUJIa3bDy».
[IpakTryeckoe 3aHaTHE
«JInanus (kierouka

Tpayoe)».




BUTAMHUHOB B aKTUBHBIE ()OPMBbI
KO(hepMEHTOB. ABUTAMUHO3BI.
OcHOBHBIE TUIIBI META0OTNYECKIX
peakuui. buosneprernueckue
npoueccsl. ['mukonus. Lukn
Kpebca. Llens nepenoca
ANEKTPOHOB. OKHUCIIEHHE KUPHBIX
kucyioT. Katabomusm
aMUHOKHUCTOT. [ TIoKoHeoreHes.
CuHTe3 yrieBo/10B, OEJKOB,
&KUpoB. MetabouTuyeckue
3a0oneBanus. [Ipaktuyueckoe
3aHATHE: «pElIeHUE 3a7a4 Ha
AHEPreTUYECKUl 0OMEH

Krnetka. [lonsiTe MeMOpaHsbl.
Oynkiun MeMOpaH. Bup
TPaHCIIOPTa B KIIETKY.
MemOpaHHbIE OpraHOU/IBI.
3a0osieBaHUs CBSA3aHHbIE C
HapyIleHueM padoThl MeMOpaHHBIX
opraHeu, 60J€3HU HAKOTIICHUSI.
THUIbl KOHTAKTOB MEX]y KIIETKaMHU.
3HaueHHE MEKKIETOYHOU
KOMMYHUKAIIUH JIJIS1 3I0POBbSI
OpraHusma.

SAnpo. YpoBHH yIaKOBKH
XpOMaTruHa. XpOMOCOMHBIE
tepputopuu. HememOpanHbie
OpTaHOM/IBL.

Tema 2.
MouexyasipHast
ouostorus (20 4)

OcCHOBHBIE BEXU Pa3BUTHS
MOJICKYJIIPHOM OMOJIOTHH.
HyxiienHoBbIE KHACIIOTBI.
OCHOBHBIE IPUHITUIIBI CTPOCHHS.
Marpuynsie cuHTe3bl. Perumkanus
— OCHOBA KJIETOYHOTI'O JICJICHUS.
[IpyHLIMIBI pEIUTUKALUN.
Myraunu. YUTo BbI3bIBACT
n3MeHeHus B crpoenun [JHK.
[IpyuHLMIIBI penapanum.
Tpanckpunuus.

I'enernueckuit kox. TpaHcAnus.
Opranu3zaiiusi reHoMa BUPYCOB
IIpoTuBOBUpPYCHBIE CPEACTBA,
MEXAaHU3MBI UX JEUCTBUS.
Opranu3zanus renoma 6aktepuit

[IpakTuueckas padbota
«Boiaenenue JIHK u3
OaHaHay.
[IpakTrueckas padora
«Mogens [IHK-
OpHUTaAMI.
[IpakTuueckas pabota
«Onpenenenune
KadecTBa MpernapaToB
JIHK ¢ momorisro
CHEKTPOHOTOMETPUI
(Ipu HATMYU U
000opyI0BaHUs ).
[IpakTuueckas padbota
«PermnukatuBHast
MallMHa (urpa-




AHTHOaKTepHUaTbHBIC TIPEapaThl.
Opranu3zaiusi reHoMa 3yKapuoT
['eHOMHOE pelakTUpOBaHUE.

JEMOHCTPALINS )».
[IpakTuyeckas paborta
«I TP (Mmoxenb
amIuiukays Ha
Oymare)».
[IpakTuyeckas paborta
«Cuna mpoMoTopay.
[IpakTuueckas padorta
«Pemenue 3aga4y Ha
TE€HETHUYCCKUM KO,
[IpakTuyeckas pabora
«DoyIIuHT OEIIKOBY.
HccnenoBarenbckas
pabora
«Pacnpoctpanenue
QHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTrueckas padorta
«Pabora B
COBPEMEHHBIX
FeHEeTUYECKHX 0a3ax
naHHbIX. [IpoBenenue
In silico ananuza

MOCJIe0BaTEIIbHOCTEHN
TCHOBY.
Tema 3. [Tonsatue o nexapcrax. [Ipunuunsl | MccnenoBarensckas
dapMakoJiorus MOJX0/1a K TOMCKY HOBBIX paboTa «IKCIepuMeHTa
(28 v) JIEKApCTBEHHBIX CPEJICTB. 10 OMNPEICIICHUIO

CKpUHUHT U €r0 METO/BbI.

[Tyt BBenenus JIC.
dapMaKOKWHETHKA JIE€KApPCTBEHHBIX
BenecTB. BeackiBanue
(abcopOmmst) nexapcTB. OCHOBHBIC
MEXaHU3MbI BCAChIBAHMSI.
TpaHCcnopT JIEKapCTBEHHBIX
BelecTB. ['eHbl 1 O€JIKU epBOM
¢azb1 Ouorpancopmaruu. [lytu
BBIBEJICHUS JICKAPCTB U3
opraHusma. DKCKpeuus u
sanuMUHaIMs. ['eHbl u 6enku
BTOpPO# (pa3pl OuoTpanchopmaluu.
®apmakoguHaMuKa. [ 1aBHOE U
no0o4HOE, pe30pOTUBHOE U
MECTHOE, IIPSIMOE, HETIPSIMOE U
pedaexkTopHOe ACHCTBHE.

TOKCUYHOCTH BEIICCTB
Ha apTEMUUSIX).
[TpakTuyeckas pabora
«Kapra sxcnpeccun
n0(paMHUHOBBIX U
CEPOTOHUHOBBIX
pELEenTOpOB B MO3re
MBILIICI.
HccnenoBarenbckas
pabota
«IloBegeH4yeckue TeCThl
Ha ppIOkax Danio rario.
CaeTiio-TeMHas
Kamepay.
HccnenoBarenbckas
pabota
«IloBegeH4yeckue TeCThl




Buibl B3auMoaeCTBUSA JIEKAPCTB.
CuHeprusM U aHTaroHu3M Ipu
COBMECTHOM JIECTBUH
JIEKapCTBEHHBIX BEILIECTB, UX
Pa3HOBUIHOCTHU
TpancmeMOpaHHBIN CUTHAJIMHT.
THUIIBI KIIETOYHBIX PELENTOPOB.
MeMOpaHHbIE: HOHHBIE KaHATIBI,
KATUIUTUYECKHUE U COTIPSKEHHBIE C
(G-0enkamu; BHYTPUKJIETOYHBIE:
UUTOIJIA3MaTUYECKHE U SIACPHBIE.
MexaHn3MBbl TUraHA-peLenTOPHOTO
B3auMoencTBUS. CEeIEKTUBHOCTD
(M30UpaTenbHOCTD) NEUCTBUA,
CBSI3b «XUMHUYECKasl CTPYKTypa —
(hapMakoJgoTHYeCcKasi aKTUBHOCTh
BEILIECTBY»

®apMaKoJIOrH4eCKOr MOTYJISIIIUN
CHHANTAYECKON XOJIMHEPTUUECKOU
nepenayu. MosiekyIsipHbIi
MEXaHU3M JECUCTBUS U
(hapmakosioruyeckue cBoiictea M-
XOJIMHOOJIOKATOPOB,
raHraIMo0JI0KaTOPOB U
Kypapenogo0HbIX CPEACTB.
PapMaKoJIOrM4eCKast perysus
AKTUBHOCTHU aJIPEHEPTUYECKOTO
cuHanca. AIpeHOMUMETHKH,
aZipeHOOIOKATOPHI,
CUMITaTOJIUTHUKHU.

MonekynspHas apMaKoaorus
AHTUAJJIEPTUYECKUX CPEACTB.
['mcTaMUHOBBIE pELIENTOPHI: TUIIBI,
MOJIEKYJISIpHAs OpraHu3aIusl.
Crabuim3aTtopbl MEMOpPaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBI MEXAHU3M
JENUCTBUS, 0COOCHHOCTH
KJINHUYECKOTO MPUMEHEHHUSI, TOUKH
NPUJIOKEHHUS IECTBUS
UHTHUOUTOPOB JIUITUTHBIX
MEMAaTOPOB.

MexaHu3M JEeUCTBUS U
MIPUMEHEHUE TTPEnapaTos,
CTUMYJIUPYIOIIUX MPOLIECCHI
nMMYyHHUTETa. DapMaKkoJIoruyeckas

Ha pbIOKax Danio rario.
OTKpBITOE TIOJIEN.
HccenenoBarenbekas
pabota
«IloBegeH4yeckue TeCThI
Ha pbiOkax Danio rario.
CraiiHO€ TOBEACHHEY.
[IpakTrueckas pabora
«BnusiHue agpeHanvna
Ha CepJICYHbIE
COKpAIEHUS
(mporpamMMHOE
obecrieueHue)».
[IpakTuueckas pabota
«l'ucromornueckue
IIpernapaTbl UMMYHHOU
CUCTEMBD».
[IpakTuueckas pabota
«l'ucronoruveckue
npenapatbl HEPBHOM
CUCTEMBD».




XapaKTepUCTHKA UHTEPJICUKNHOB:
NOJIyYEHHUE, MEXAHU3M JICVCTBUS,
npumeHeHne. OCHOBBI
naToU3nOI0TUN OCTPOHA30BOTO
OTBETA, MEIUALINSI BOCIIAJICHHUS.
MonexynsapHbI MEXaHU3M
IIPOTUBOBOCHAIIUTEIIBHOTO
JNEUCTBUS
TJIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUTHBIX
IPOTUBOBOCIAIIUTEIbHBIX CPEACTB.
[ToHATHE O HAPKO3€ U HAPKO3HBIX
npenapatax. Kinerounslii u
HEPBHBIN HAPKO3.
PapmakonorunyecKas
XapaKTEPUCTHKA OTAEIbHBIX IPYIII
HapKO3HBIX CPEJCTB.
ITocnenoBaTenbHOCTD NIEVCTBUS HA
LIEHTPAIIbHYIO CUCTEMY.
duznonorudeckuii Cox; ¢haspl CHA.
Bunapl Hapymennii cHa [lonstue o
MEIMKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipenaparax
(TUITHOTHKAX).

MonekynsipHbIE aCIEKThI
Honuuenuuu. OnuatHbie
pELEenTopbl, UX THUIIBL.
DOHKe(allvHbl U SHAOPPHUHBI -
SHJOTEHHBIE JINTAH /bl ONTUATHBIX
pPELENTOPOB.
AHTHUIICUXOTHUYECKOE JICHCTBUE,
BIMSIHUE HA (DYHKLIHIO
AKCTPaNUPAMUTHON CUCTEMBI,
HYMOLIMOHANBHYIO c(hepy, PBOTHBIN
LEHTp, apTEPUAIIBHOE J1aBJICHUE,
LHEHTP TEPMOPETYISALNH.
MonekynsipHblE MEXaHU3MBI
JIEUCTBUS HEUPOJIETITUKOB,
BJIMSIHUE HA A0(aMUHOBBIE,
CEPOTOHHMHOBBIE, AIPEHO- U
IMCTaMUHOBBIE PELENTOPHI, HX
JNEUCTBUE HA KIICTOYHbBIE
MeMOpaHbI, Ha IETOHUPOBAHHE
TKaHEBbIX MOHOAMHUHOB.
[ToTeHMan-3aBUCUMBIE HATPUEBBIE




KaHaJIbl KaK MUIIICHHU I[CﬁCTBPIH
MECTHBIX aHeCTETHKOB. CITOCOOBI
I/IHFI/I6I/IpOBaHI/IH INOTCHOUAI-
3aBHCHUMbIX HATPHECBbLIX KaHAJIOB
MCCTHBIMH aHCCTCTHUKaAMM.

Moayab «MoJiekyJsipHble 0CHOBBI cesieKIun» 9 kiacc (68 yacon)

u3MeHeHus B crpoenun [JHK.
[IpyuHLMIBI penapanum.
Tpanckpunuus. ['eHeTnueckuii
koJ. Opranu3anus reHoma BUPyCOB
[IpoTuBOBHUpPYCHBIE CPEACTBA,
MEXaHU3MbI UX JIEUCTBUSI.
Opranuzanus reHomMa OakTepuit
AHTHOaKTEpUaIbHBIC TPETAPaTHI.
Opranusanusi reHOMa 3yKapuoT
I'enomHOE penakTUpOBaHHUE.

Tembl OcHoBHOe coaepxaHue JeATeILHOCTH
IIKOJbHUKOB
Tema 1. OCHOBHBIE BEXU pa3BUTHA [IpakTuueckas pabota
MouiekyasipHas MOJIEKYJISIPHOM OUOJIOTHH. «Boinenenue JJHK u3
ouostorus (20 4) HyknenHoBbIE KHCHOTBHI. OaHaHay.
OCHOBHBIE IPUHLIUIIBI CTPOEHUS. [IpakTuueckas pabota
Marpuunsie cuaTesbl. Perumkanus | «Mogens JIHK-
— OCHOBA KJIETOYHOTI'O JEJICHUS. OpUTAMMY.
IIprHIMIBI peTUINKALIAN. [IpakTuueckas padorta
Mytannu. Uto BeI3bIBaET «Onpenenenue

KauyecTBa MpenapaTroB
JIHK ¢ momoripro
CHEeKTpohOTOMETPUI
(Ipu HATMYU A
000opyI0BaHUs ).
[IpakTuueckas pabota
«PermmkaTuBHas
MaluHa (urpa-
JEMOHCTPALINS )».
[IpakTuueckas pabota
« TP (Mmonens
amruiiukays Ha
Oymare)».
[IpakTrueckas padora
«Cuna nmpoMoTOpay.
[IpakTrueckas pabota
«Pemenune 3agay Ha
TEHETUYECKUN KOJ.
Tpaucisiuus».
[IpakTuueckas pabota
«DonauHr GETKOBY.
HccnenoBatenbekast
pabora
«Pacnipoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuiiy.
[IpakTrueckas padorta




«PaboTa B OBpeMEHHBIX
reHeTUYEeCKUX 0azax
naHHbIX. [IpoBenenue
In silico ananuza

IIOCJIEI0BATEILHOCTEN
TEHOBY.
Tema 2. IIpenmer renernku. Kpartkas Ponesas urpa
MouiekyJsipHbIe VCTOPHSI PA3BUTHS MPEACTABICHUS | «AJUIETN».
OCHOBBI I'€HETHKH O HACJIEICTBEHHOCTH. HccenenoBarenbekuii

(20 9)

OT reHa K MpU3HAKY: KaK
packpacutb KoTa. Uto Takoe
npusHak? [IyTe OT rena 1o
npusHaka. Myranuun. Amienu.
['eTepo3uroTsl 1 TOMO3HUIOTHI.
JIOMMHaHTHBIE ¥ PELIECCUBHBIC
AJLIIEIIH.

I'eHsI CTPOAT OpraHu3Mm.
BxiroueHue v BBIKIIOYEHUE
6omb1oro Habopa renoB. Kak
KJIETKH IIOHUMAIOT, KAKUE TEHBI
JOJKHBI padoTaTh.

JIuCKpeTHOE HacIe10BaHUE
IIPU3HAKOB. 3aKOHbI MeHnaes:
OJIMH I'€H - OJIUH IIpu3HaK. CxeMa
CKpELIMBaHUs. 3aKOH
eAMHO00pa3usi THOPHUIOB TIEPBOTO
MTOKOJIEHUSI. 3aKOH paclIeIIEHUS
IIPU3HAKa BO BTOPOM ITOKOJIEHUH.
3akoHbl MeHeNs: HECKOJIBKO
I'€HOB - HECKOJIBKO IIPU3HAKOB.
JuruOpuHoe CKpelBaHue.
He3aBucumoe pacxoxaeHue
xpoMocoM. CuerieHHoe
HacCJICJOBaHMUE.

B3aumoneiicTBue reHoB.
AJutenbHOE U HEAJUIEIIbHOE.
Onpenenenne nosa. [loaossie
XpOMOCOMBI. CaMIIbl U CAMKH.
Brnusinue gpaxTopoB okpyxaromei
cpenbl. XpOMOCOMHOE
onpezneneHue noia. [lonoseie
xpomocoMmsl. [Ipobnema
JOTIOJIHUTEIBHOU X-XPOMOCOMBI y
KEHUIUH. TpeXUBETHBIE KOILIKH.

poeKT MyTareHHbIe
(hakTOopHI.

Ponesas urpa «Cynpba
KJIETKWY. | eHbI-
MEPEKITI0YATENH.
IIpakTrueckoe 3aganue
«AJTOPUTMBI 17151
KJIICTOKY.
IIpakTueckoe 3a1anue
«Enunoo06pasue
MIEPBOTO MTOKOJIEHUS.
[IpakTrueckoe 3aganue
«Pacmerienue Bo
BTOPOM MOKOJICHU.
HccnenoBarenbckuil
MPOEKT «3aKOHBI [
Menneis B
JKCIIEPUMEHTE.
IIpakTueckoe 3aanue
«Pemietka Ileaneray.
[IpakTrueckoe 3aganue
«HacnenoBanue,
CLCTIJICHHOE C TIOJIOM.
[IpakTuueckoe 3aHsTHE
«B3aumoaencTBus
reHOB (MOJICTMPOBaAHUE
CHUHTE3a U TPAHCIIOpTa
MIUTMEHTA B KJIETKY)».




Tema 3.
MouiekyasipHbie

OCHOBBI CCJICKIINN
(28 u)

['eHbl B mOMyIALMSIX: BEIIUKOE
paBHoBecue. [lomymnsamus. HacToTsl
BCTPEUAEMOCTH MPU3HAKA U
ajutesisd. Y paBHeHue Xapau-
BaiinGepra. [lonmynsauuu
MEHSIIOTCSI: YUCIIEHHOCTD,
MUTpAIHS ¥ BRIOOpP Cympyra.
®aKTOpbI, KOTOPHIE BHIBOJSAT
NOMYJISUIO U3 paBHOBECUS Xapu-
BaitnGepra. YucineHHoCTb
nomyisiuuu. Ponesas urpa
«IpdexT ocHoBatens». Jpeiid
reHoB. Myraunu. Heciywaiinoe
ckpeniuBanue. M3omnsusi.
[Tonmynsunun MEHAIOTCS:
€CTECTBEHHBIN 0TOOP. MexaHusm
JIEHUCTBUS €CTECTBEHHOTO 0TOOpA.
JBHOKyIIH 0TOOD.
Monudukarmonnas
M3MEHYUBOCTh. CTaTUCTUUECKUE
0COOEHHOCTH MOIU(UKALUOHHON
n3MeHunBocTu. Hacnenosanue
KOJIMYECTBEHHBIX TPU3HAKOB.
KonuyecTBeHHBIE MPU3HAKY.
CpenoBasi U3BMEHUHUBOCTD
npusHaka. Koagpunment
Hacjen1yeMOoCTH mpu3Haka. OTBeT
Ha otOop. [Tonck renon
KOJINYECTBEHHBIX MPU3HAKOB.
OnHOHYKIECOTUIHBIE BAPUAHTHI
reroB. JIHK-uumn. [TonHoreHoOMHBIN
aHaJIu3 aCCOLMAaLUN.

«OMBI» HaJi TEHOMOM.
[Toctrenomuas spa. ObpatHas
reHeTuka. «OMUKCHbBIE)
uccienoBanus. [Iporeom,
meTabosiom. JlomecTukanus u
LEHTPbl TEHETUYECKOTO
pazHooOpa3sus. [loucku pacteHuit ¢
«XOPOLIUMMI» MPU3HAKAMH TS
yesnoBeka. LleHTpbl reHeTuYecKoro
paznoobpasus. Hukonait iBanoBuu
Basusos. Cenexuusi.
KomMOunHanuonHas u ruGpuaHast
cenekuus. I'ereposuc.

IIpakTueckoe 3a1anue
«YacToTnl annenei,
T€HOTHUIIOB U
(heHOTHITOBY.
Uccnenoparenbckuii
IIPOEKT «AHaIIN3
TEHETUYECKON
CTPYKTYPHbI MOMYJISUNA
(Ha OCHOBE 3aKOHa
Xapau-Baiinbepra)y.
Ponesas urpa «3ddext
OYTBUIOYHOTO
TOPJIBILLIKAY.

Ponesas urpa
«EcTecTBeHHBIN
oTOO0p».
HccnenoBarenbckue
paboThI
«MonudukanmoHHas
M3MEHYUBOCTh
pPAaCTEeHMH B IIpeienax
BalllEr0 MECTa
AKUTEIBCTBAY.
[IpakTueckoe 3a1anue
«ATPOHOMBID».
IIpakTueckoe 3aganue
«l"oMonornueckue
PAIBI HACIEACTBEHHOU
U3MEHYUBOCTH.




CoxpaHUTbh U U3YYUTh F'€HBI, YTOOBI
MeHsITh Oyayiiee. Kak mpaBuiibHO
XpaHuTh TeHbl. Komnekuun
TEHETUYECKUX PECYPCOB PACTCHUM.
[TpakTukym u/unu
HCCJIEI0BATEILCKUI MTPOEKT:
MeToapl KyTbTUBHPOBAHUS 1N Vitro
JUIS COXPAHEHUSI TEHETUYECKUX
PECYpPCOB pAaCTEHUM U JJIs1
YCKOPEHHOM CEeJICKIIUU
['eHeTnueckue LIEHTPHI B HAILIEH
cTpaHne. ['ne 3aHumaroTcs
TEHETUKOU U TEHOMUKOM JJIs1 HYXK ]I
CEIBLCKOI0 X03siCTBa.




		2023-08-30T11:26:06+0800
	МУНИЦИПАЛЬНОЕ КАЗЕННОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 5 Г. ТАЙШЕТА




