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COJEPXAHHUE

[HosicHuTeIbHAS 3aNIMCKA

AKTYyalbHOCTb ¥ Ha3HAYEHHUE MPOTPAMMBI

BapuanTsl peanuzanmu nporpaMMbl 1 OpMbI POBeICHUS 3aHATHI B3auMOCBsI3b ¢ mporpaMMon
BOCITUTAHUS

Ocobennocty pabOTHI Mearora Mo mporpamme

CoaepixaHue Kypca BHEYPOUHOIl 1eSITeJIbHOCTH

Monynb «Kak )KMBOTHBIE M paCTEHUSI IPUCTIOCAOINBAIOTCS» (IBOJIIOLIMOHHAS 3KOJIOTHS)
5-6 kiaccel (1o 34 yaca)

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

Monaynb «bruotexnonorun» 7-8 kinaccel (68 yacon)
Monynb «MonekynsipHble OCHOBBI (PU3H0J0TUU U (hapMakosorun» 9 kmacce (68 yacon)
Monynbs «MoseKyssipHbIe OCHOBBI  cenekium» 9 kinacc (68 yacon)

ILnanupyemsie pe3y/ibTaTbl 0CBOCHHUSI KYPCa BHCYPOUYHOH AeSITEIbHOCTH
JImynocTHBIE pe3ynbTaThl MeTanpeameTHble pe3ynabTaThl [ IpeameTHbie
pe3yibTaThl

TemaTuuyeckoe MIIAHUPOBAHME

Mopyinb «Kak >KMBOTHBIE M PACTCHUS PUCTIOCAOIUBAIOTCS (IBOJTIOIIMOHHAS DKOJIOTHS)
5-6  xiaccel (o34 yaca)

Monynb « OCHOBBI paCTEHHEBOACTBa» 7-8 Ki1acchl (68 4yacoB)

Monynb «buorexnonorumn» 7-8 kinaccel (68 4acoB)

Monyns «MosekynspHbie OCHOBBI (u3uonorud u (papmakomorum» 9 xmacc (68 wacoB) Moaynb «MoseKyIpHbIE OCHOBBI
cenekium» 9 kinacc (68 yacos)



IHOACHUTEJIBHASA 3AIINCKA

AKTYaJIbHOCTh W Ha3HauyeHHWe mnporpammbl. [Iporpamma pazpaborana B
COOTBETCTBUM C TpebOoBaHusiMU DenepalbHOr0 rocyJapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO o00miero oOpa3oBaHusi, OPHEHTHPOBAHA Ha oOecleueHue
UHAVUBUIYAIBHBIX TMOTPEOHOCTEH OOYy4alolMXCsi M HampaBieHAa Ha JOCTHXKEHUE
IUTAHUPYEMBIX PE3yJIbTATOB OCBOEHHS MPOrpaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHUs C
y4eTOM BBIOOpa YYaCTHHKAMHM OOpa30BaTEIbHBIX OTHOIIEHHWH KypCOB BHEYPOUYHOMU
JESITENFHOCTH. DTO MO3BOJISIET 00ECIICUUTh €TMHCTBO 00s3aTeNnbHbIX TpeboBanut ®I'OC
BO BCEM IPOCTPAHCTBE IIKOJBHOIO OOpa30BaHUs: HE TOJIBKO HAa YPOKE, HO U 3a €ro
peaeIamu.

AKTyallbHOCTh ~ peaJiM3allui  JaHHOM  mporpamMmbl  OOyCJOBJI€HAa  CcaMOM
0COOEHHOCTBIO MPOEKTHO-UCCIIEOBATENBCKOMN ACITEIBHOCTU. DTA IEATEIBHOCTD JIEKUT
B OCHOBE ITO3HABATEIILHOTO MHTEpeca peOeHKa, SIBJISIETCS 3aJI0TOM YMEHUS TIJIaHUPOBATH
J00bIe IEUCTBUS U BAXKHBIM YCJIIOBUEM YCIICIIIHON peanu3anuu uae. JIroobie nusMeHeHus
COBPEMEHHOI0 O0OIleCTBa CBSI3aHbl C NPOEKTaMU M HCCIEAOBAHHMSIMU — B HayKe,
TBOpPYECTBE, OM3HECE, OOUIECTBEHHOM XU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHUS
JUYHOCTU OOy4aromierocs: ABiseTcss (OPMUPOBAHHE OCHOBHBIX HAaBBIKOB IPOEKTHO-
UCCIIE0BATEIBCKOMN NESTEIbHOCTH.

[IporpamMmoii npeaycMoTpeHO (OPMHUPOBAHME COBPEMEHHOTO TEOPETHUYECKOIO
YPOBHSI 3HAHMM, a TaKXe€ W MPAKTHUYECKOro OmbiTa padboTel ¢ J1abOpaTOpPHBIM
000pyI0OBaHUEM, OBJIAJICHUE NpPHEMaMHU MCCIIEI0BATEIbCKON NESITENIbHOCTU. MeTombl
OpraHu3alMd  00pa30BaTENbHOW W HAYyYHO-UCCIENOBATEIbCKOM  AESATENbHOCTU
OpeaycMaTpuBaloT (OPMUPOBAHUE Yy OOYYarOUIMXCS HECTaHJAPTHOTO TBOPUYECKOIO
MBIIIIJIEHUS, CBOOO bl CAMOBBIPAKEHUSI M UHIMBUIYATBHOCTU CYKICHHM.

Jis monmHOro ydera mHOTPeOHOCTEM ydaluxcs B MporpaMMme HCIONb3yeTcs
muddepeHIUPOBAaHHBIN  MOAXOA, YTO CTHUMYJUPYET Yy4allerocs K YBEIMYCHHUIO
NOTPEOHOCTH B MHAMBUAYAJIbHOM, MHTEIJIEKTYaIbHOW U MTO3HABATENILHON A TENbHOCTH
U Pa3BUTHIO HAYYHO-UCCIIEI0BATEIbCKUX HaBBIKOB. [I[porpaMmma ctaneT BocTpeOOBaHHOM
B TMEPBYIO OuYepelp MIKOJIbHUKAMHU, KOTOpPbIE HMEKT CTOMKHM HWHTEpeC U
COOTBETCTBYIOIIYI0 MOTHUBALUIO K U3YUEHUIO MPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA,
€CTECTBEHHBIM HAyKaM U TEXHOJOTHSIM.

B nmoapocTkoBOM BO3pacTe ydauecs NposiBIsAIOT CBOKO 3aMHTEPECOBAHHOCTD B TON
WIM WHOW 00JIacTM 3HAaHW, HAYYHOM HaMpaBIEHUW WIK NpodhecCHoHATHLHOM
nesTeNbHOCTH. TakuM 00pa3oM MNPOUCXOAUT (OPMHUPOBAHME TO3HABATEIBLHOU M
npodeccuoHanbHON COCTABISIONIEH JTUYHOCTH, MOMOTAET ydyalleMycsl B ONpeaesieHun
OyIy111ero >KM3HEHHOTO MyTH U B MPO(eCCHOHATBLHOM BBIOOPE MOCIE OKOHYAHUS IIKOJIBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTh CTUMYJIMPYET MOCTOSIHHOE JKEJIaHUE IIKOJIbHUKA
K MO3HAHUIO HOBOI'O, PACUIMPEHHIO U yTIyOJEHUIO COOTBETCTBYIOIIMX 3HAHUM, U



MOJIyYEHUIO HOBBIX B TOM 4YHCJIE NPAKTUUYECKUX HABBIKOB, a TaKXE€ MOTHUBHPYET
ydJarierocs Ha npodopueHTaIHIO.

[Iporpamma HareneHa Ha TIOMOIL PEOCHKY B OCBOCHHHM OCHOB OPTaHM3AIlUU U
OCYIIECTBIICHUSI COOCTBEHHON MPOEKTHO-MUCCIIEAOBATEILCKON ACATEIHHOCTH, a TAK)XKE B
NpUOOPETEHUH  HEOOXOJWMOTO0  OmbITa JUIsi  pabOThl  HaJX  WHAWUBUIYaTbHBIM
UCCIIEIOBAHUEM HWJIU MPOEKTOM. IIporpamMma momMoskeT IMIKOJBHUKY B Oojiee ri1yOoKoM
M3YUYEHUHM MHTEPECYIOIIEH ero 00JIacTH €CTECTBEHHBIX HayK, a TakXKe B MPUOOPETCHUH
BOXHBIX COIMAIBHBIX HABBIKOB, HEOOXOJMMBIX IS MPOJAYKTUBHOM COITMATIU3AIUU U
(dbopMHUpOBaHUS TPAKIAHCKON TTO3UIINU:

— HaBBIKA CaMOCTOSITEJIBHOTO PEIICHUS aKTYaJbHBIX HCCIEA0BATEIIbCKUX WIIN
MPaKTUYECKUX 3a7a4, BKIIOYAIONIETO B ce0f yMEHHE BHACTh W aHAIM3UPOBATH
MpoOJeMbl, HYXKIAIOIMHUECS] B PEIICHWHM, yMEHUE JETalbHO MpopadaThiBaTh W
peann30BbIBaTh CIOCOOBI pabOTHI C HUMH, YMEHUE TUIAHUPOBATH COOCTBEHHYIO padoTy U
CaMOCTOSTEIIEHO KOHTPOJIMPOBATH CBOE IIPOBIKECHUE K KETAEMOMY PE3yIbTaTy;

— HaBbIKa T€HEpUPOBaHHUS U OPOPMIICHUS COOCTBEHHBIX HJEH, OOJieUeHUsS] UX B
yA0OHYIO I paciupoCTpaHeHUs GopMy;

— - HaBBIKA YBAKUTEIHHOTO OTHOIIEHUS K Uy>KHM B3TJIA1aM U UAEsIM, 0OPMIICHHBIM
B paboTax Jpyrux JIIOJICH, IPYTUX aBTOPOB — BJIAQJACIBIEB HWHTCIUICKTYaIbHOM
COOCTBEHHOCTH;

— HaBblKa  MYOJMYHOTO  BBICTYIUIGHHS — mepen  OOoNIbIION  ayJUTOpUEH,
apryMEHTUPOBAHHUS U OTCTaWBaHUS CBOCW TOYKH 3pPEHHUS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIBIX, YOSKIICHUS IPYTUX B CBOEH MPABOTE, MPOIBUKEHHUS CBOUX
UeH;

— HaBbIKa pabOTHl CO CICIHAIM3UPOBAHHBIMUA KOMITHIOTEPHBIMHA TPOTPAMMaMH,
71a00paTOpHBIM  000pyAOBaHHWEM, TEXHHMUYECKHUMH YCTPOHCTBaMH, OMOJIMOTEUYHBIMU
dboHTAMH W HWHBIMH pecypcaMH, C KOTOPBIMH MOXKET OBITh CBSI3aHa MPOEKTHO-
UCCJICIOBATEIbCKAS ICITEIIbHOCTD IIIKOJIBHHKA.

Kpome Toro, pabora MmKOJbHHWKA HaJ IPOCKTOM WM HCCIICIOBaHUEM OyaeT
CIIOCOOCTBOBATH U PA3BUTHIO €T0 aICKBATHON CaMOOIICHKH.

BapuaHThl peajunzanuu nporpaMmmsl 4 (popMbl IpoBeIeHUST 3AHATH.

JlanHast mporpaMma paccuuTaHa Ha paboOTy CO MIKOJIbHUKAMHU 5-9 KIaccos.
[Tenarory BaykHee aKIIEHTHPOBATh CBOC BHUMAHHE HE CTOJIBKO HAa KaueCTBE Pe3yJibTaTa
IIPOCKTa WIIM MCCIICIOBAHMUS, CKOJILKO Ha TOM, YTOOBI yUaIlTUCs MMOTydajl 3HaHUS B TOM
YHUCJIC W YePE3 BBITTOJIHCHUE MPAKTHYECKOTO 3aaHusl, JeJIal BEIBOIBI M YMO3AKITIOUCHUS
Ha OCHOBAaHHMHM CBOETO WCCIEJOBaHUS, YYHWIICS CpPaBHHBATh €ro pe3yJbTaThl C
TEOPETUYECKUM MATEPUAJIOM U UCCIICIOBAHUSIMH JIPYTUX IMKOJLHUKOB. Takum 00pa3om,
IITKOJTBHUK OCBOUT OCHOBBI MTPOEKTHO-UCCIIEA0BATEIBCKON ACSTENHPHOCTA U IPHOOPETET
HAaBBIK KPUTHYECKOTO OTHOIIICHUS K MaTepuaiy.



[Iporpamma pa3zbuTa Ha MOJIYJH, KOTOPbl€ MOTYT OBITh HCIIOJb30BaHbI JIHOO
4acTU4HO, JiMO0 monHocThio. Tak wmoayns «Kak KUBOTHBIE U pacTeHHs
MPUCTIOCAOIUBAIOTCS» (IBOJIOIMOHHAS SKOJIOTHUS) IPEANONaraeTcs sl M3y4YeHUs B 5 U
6 kiacce (o 34 gyaca B rox). Moxyim « OCHOBBIPaCTCHHEBOICTBAY U « BHOTEXHOIOTHSD)
paccunTaHbl Ha 68 4acoB ¥ MOTYT OBITh PeaTU30BaHbl B TeUeHUU 2-X JieT (1o 34 yaca B
roj) uiau B TeueHuu 1 rona (68 yacos B roa). Bo BTopom ciydae BO3MOXKHO MMPOXOKACHHUE
oboux Moxaynen («OCHOBBIPACTEHUEBOACTBAa» B 7 WK 8 kiacce, «bruorexHonaorun» B 7
wii 8 kjacce). AHaIOTUYHO MOAyiIH «MoOJeKyIsipHble OCHOBBI (DU3HOJOTUU U
dapmakonorun» U «MOJEKYyJISIpHbIE OCHOBBI CEJEKIIMM» PACCUUTAHbl HA 68 4acoB U
MOTYT OBITh peajn30BaHbl B TeUueHUE 2- X JieT (1o 34 yaca B roj) wiv B TeueHuu | rona
(68 wacoB B rox). Bo BTOpOM cCilyyae BO3MOXKHO HPOXOXKIAEHUE OOOUX MOIyJIen
(«MomnekysipHbIE OCHOBBI CETEKIIMN» B 8 Kiacce, «MoJeKyIIsIpHbIE OCHOBBI (PM3NOJIOTUH
u ¢apmakosiorun» B 9 kiacce).

MoXHO pEeKOMEHIOBaTh HCIOJIb30BaTh MOAYTIH «Kak XUBOTHBIE M pacTeHUS
npucrnocabauBaioTcs», «OCHOBBI  pacTEHHEBOACTBa», «MOJEKYJISIpHbIE OCHOBBI
CeJICKIIMM» B Ka4eCTBE HEMPEPHIBHOIO 00pa3oBaTeabHOTO KKIa (5-9 knacc o 1 vacy B
HEZEN0) JUIsl KJIacCOB arpoOMOTEXHOJOTMYEeCKOW HampaBieHHOCTH. Moaynu «Kak
KUBOTHBIE M PACTCHHs MPHUCHOca0IMBarOTCs», «buorexHomorum» u «MoJeKyIspHbIE
OCHOBBI (PU3MOJIOTUH U (HapMAKOJIOTUN» B KaYECTBE HEMPEPHIBHOTO 00pa30BaTEILHOTO
mukiaa (5-9 kmace mo 1 wacy B HeAENm0) JUIS KJIacCOB OMOTEXHOJOTHYECKOTO HIIN
MEUITMHCKOTO HaIlpaBJICHUM.

B3aumocBsa3p ¢ nporpammoit Bocnutanusi. [Iporpamma kypca BHEYpPOUHOU
NeSATEeIbHOCTH pa3paboTaHa C Y4Ye€TOM pPEKOMEHJAlUi MNPUMEPHON MPOrpaMMBI
BOCTIMUTAHUS, YIUTHIBAET TICHXOJIOTO-TIEAAarorndeckiue 0COOEHHOCTH TaHHBIX BO3PACTHBIX
KaTeropuii. ITo MO3BOJIET HA MPAKTUKE COCTUHUTH OOYYAIOIIyI0 W BOCIUTATEIBHYIO
JesITeNIbHOCTD Iearora, OpueHTUPOBaTh €€ HE TOJIbKO HAa MHTEIJIEKTyallbHOE, HO U Ha
HPABCTBEHHOE, COL[MAIIBHOE Pa3BUTHE peOeHKa. DTO MPOSIBISAETCS:

— B MPHOPHUTETE JHUYHOCTHBIX PE3yJbTATOB peaH3allyl MPOTPaMMbl BHEYPOUHOM
JeSITeIbHOCTH, HALLIEAIINX CBOE OTPAKEHHE M KOHKPETU3ALUIO B IPUMEPHOI ITporpaMme
BOCITUTAHUS;

— B BO3MOXHOCTH KOMIUIEKTOBAHUSI PA3HOBO3PACTHBIX TPYII JIs OpPTaHU3AIUU
npo(OPUEHTAITMOHHON  JEATEIBHOCTH  IIKOJBHUKOB, BOCIUTATEIbHOE 3HAYCHHE
KOTOPBIX OTMEYAeTCs B IPUMEPHOM MPOrpaMMe BOCTIMTAHUS;

— B UWHTEPAKTUBHBIX (opMax 3aHATHH [UIS IMIKOJHLHUKOB, O00ECIICUYNBAIOIINX
OOJIBIIYI0 KX BOBJICYEHHOCTh B COBMECTHYIO C IM€JaroroM M JpyrMMH JI€TbMHU
JESITENLHOCTh U BO3MOYKHOCTh 00pa30BaHus Ha €€ OCHOBE IE€TCKO-B3POCIBIX OOIIHOCTEMH,
KIIOYEBOE 3HAYEHHE KOTOPBIX [UJIsl BOCHUTAHHUA TOJYEPKHUBACTCS MPUMEPHOU
IPOrpaMMOii BOCIIUTAHUS.



Oco0enHocTH padoThl YUYUTeJIs MO MporpaMMe. 3ajiadya yUuTessi COCTOUT B TOM,
4yTOOBl  COMPOBOXKJAATh Tpoliecc MNpodeCcCHOHATBHOM OpUEHTAlMK  IIKOJIbHHUKA,
packpbiBas MOTEHIIMAN KaXKIOro 4epe3 BOBJICUECHHE B MHOTOOOPA3HYIO JESTENbHOCTD,
OpPraHM30BaHHYIO B pa3HbIX (hopmax. [Ipu s3Tom pe3ynbTaToM pabOThl YUUTENS B IEPBYIO
ouepeib ABISETCA JIMYHOCTHOE pa3BUTHE yUallerocs. JINUHOCTHBIX pe3yJIbTaTOBYYUTEIb
MOXET JOCTUYb, YBIIEKash YyYEHHMKa COBMECTHOM U MHTEPECHOH UM 00OUM
NeATEIbHOCThIO,  YCTaHABIMBAsE  BO  BpeMsl  3aHATHA  JIOOpOKelaTeIbHYIo,
MOIJIEP>KUBAIOIIYI0 aTMOCGEPY, HACKIIIAs 3aHATHS [IEHHOCTHBIM COJIEpKaHUEM.

[IpuMepHas cxema NpOBEACHUS 3aHATUHI 10 POrpaMMe:

1. OObsicHEHNE TEOPETUUECKOTO MaTepuraa 1o TeMe.

2. IlogroroBka K OSKCIEPUMEHTAJIbHOMY 3aHSATHIO, OOCYKIEHHE OOBEKTOB [
MPaKTUYECKOTO 3aHITHS.

3. IlpoBeneHune NpakTUYECKOTO 3aHATHS — OCHOBHAS 3a/1a4ya OCBOEHUE METOA0JIOTHU
JAHHOTO 3KCIIEPUMEHTA.

4. Ilo OKOHYaHMM MPEIIOKUTH JI€TSAM, KOTOpbIE 3aMHTEPECOBAIUCH JaHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B HCCIEAOBATENIbCKUN MpOoeKT. s 3Toro HeoOXoaumo
o0CyIUTh OOBEKTHI, KOTOpbIE€ YYEHUK OyJeT uccleaoBaTh, COCTaBUTh IUJIaH
HKCIIEPUMEHTA.

5. IloMoub yueHUKY MpOaHATN3UPOBATh PE3YIbTAaThl IKCIIEPUMEHTA.

OueHuTh pe3ynbTaThl IPOEKTHO-UCCIEA0BATEIBCKON AEATEIbHOCTH IIKOJIbHUKOB
MOKHO B IIpOllecCe€ 3allluThl MMM CBOMX pabOT B paMKax LIKOJBHON Hay4dHO-
IPAaKTHYECKON KOH(PEpEeHIUH.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESTEJBHOCTH

Moayab «Kak »KUBOTHBIE U PACTEHHS NPUCTIOCAOTUBAIOTCS» (IBOJIIOIUOHHAS
3KoJ0rnus) 5-6 kiaaccol (mo 34 yaca)

5 kaace

1. Mbt uccneoyem sncusvte oovexmeut (12 uacos)

CBoiicTBa M CTPOEHUE MUBBIX OPraHU3MOB (CTPOECHHE KIETKH). Bua, ocobp —
OpraHM3M Kak eAnHas cucrema. Apantauuu (npucnocodnenusi). [lonstue romeocrasa
KHUBOro oprann3Ma. CriocoObl €ro nojaiep KaHusl.

[TonsitTue BapuaTMBHOCTH Tpu3Haka. HccnempoBarenbckue pabotel «Bcee
(cuHUIBI, O€JIKHU, OEpe3bl U T.11.) OAUHAKOBbIE? DOTOKBECTY.

Orpanuyenus Mopdonoruueckux # (pusnonornueckux agantanuid. Iloyemy
OpraHu3Mbl HE CTAHOBATCA OECKOHEYHO OOJIbIIMMH, MAJE€HbKUMH, BCESIHBIM.
[Ipaktuueckas padora «CocTaBisieM KHUTY PEKOPAOB PACTEHHHA M KUBOTHBIX HAILIETO
Kpash».

2. Bnusanue oxpyxcarowieii cpeowt na scuevle opzanuszmsl (22 uaca)

®dakTopbl OKpyXkaroiie cpeapl (abuoTuueckrue, OMOTUYECKUE, aHTPOIIOTCHHBIE).
[Ipumepsl  aOuoTmyeckux (HAKTOPOB, OKa3bIBAIOIIMX OCHOBHOE BIIMSHHME Ha
KU3BHENIEATEIbHOCTh  JKMBBIX  OPraHM3MOB:  TEMIIEpaTypa, CBET, BIAXHOCTb.
[Ipaktuueckoe 3anstue «l{Betr u Temno» (KyOMKH JbAa B3BECUTh, NOJIOXKHUTh B YaIIKU
Ilerpu Ha pa3HouBeTHYIO OyMmary, yepe3 30 MUHYT B3BECHUTh 3aHOBO — KTO ObICTpee
pactasin). [IpakTrdeckoe 3ansatue «YTo pacTBopsieTcs B BoAe» (IKCIEpUMEHT « Kuakuii
nom»). [Ipaktuueckoe 3anstue «Jluddysus BemecTs B Bojge (pacTBOPHI)», «/[BukeHue
pacTBOpoB TO 1BETKY». I[IpakTuueckoe 3anstue «Jlem tuiaBaeTr B Boze (aicOeprw,
3aMmep3aHue BoAoeMoB)». [IpakTuyeckoe 3anstue «Jleg npu 3amep3aHun pacuIupsieTcs»
(pa3pyuieHue kamHs (TOYBOOOPa30BaHUE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPHUCHOCOOJICHHS]  JKUBBIX  OpPraHU3MOB K
abuotnueckuMm (akrtopam. [IpucnocoOneHusi K OCHOBHbIM aOMOTHYECKUM (paKTOpam:
TeMIiepaTypa, BIaXHOCTh W cBeT. [Ipaktmueckoe 3ansitue «lllyba» (kyOuwku nbaa
3aBEpPHYTH B pa3HbIil MaTepual, B3BecuTh). [IpakTnyeckoe 3anstue « [ IMrMmeHThn (MOKHO
pa3nenuTh Ha BaTMaHe Kpacutenu w3 QuomactrepoBy. I[lpaktuueckoe 3anstue «Kax
’KUBOTHBIE IJIABAIOT B BOJIE» (DKCIEPUMEHT C MUIETKOM ).

UccnenoBarenbckue paboThl «BnusiHue cBeTa (Teria, BIaKHOCTH, COCTaBa MOYBbI)
HAa pAacTEHUsS B ECTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCIOBHUSAX» (Ha JIOCTYITHOM
Marepuare).



6 Kiacc

3. Bzaumooeiicmeus sncuevix opzanuzmos (8 uacoes)

buotnueckue (hakTopHI. 3aKOHOMEPHOCTH pa3BUTHUS MEKBUIOBBIX
B3auMoOTHOIIeHUH. Ko3Bomonus (XUIHUK-KEPTBA; Mapa3uT-XO035UH) DBOJIOLHUA
cTpareruii goObiBaHusl nuiy. CounanbHOCTh. Buasi-Bcenenipl. [lepedenb pacteHmii-
Bpeautenei. VMccnenoBarensckas pabora «HaOmroneHus 3a B3aMMOOTHOIICHUSIMU

’KUBOTHBIX IIPU JOOBIBAHUU MUIIM (KOPMYILIKH JUISl ITHLL, JUISl TOPOACKUX WUJIM CEJIbCKUX
KUBOTHbIX). BebO-kamepb». MccnenoBarensckas pabota «PacmpocTpaHeHune BUIOB-
CHUHAHTPOIIOB B HAILIEH MECTHOCTH.

4. Yenosek 6 yicusnu pacmenuii u scusomuvix? (14 uacos)

AnTponorennsie ¢pakropsl. [IpaBaa a1, 4To nepBOOBITHBIE JIFOIU )KUITU B TAPMOHUH
¢ npuponoi. O1oMaIHUBaHUE WU NPUPYUYEHUE KUBOTHBIX M PACTEHHUW. 3a4eM cracaTh
BBIMUPAIOLIME BUIBI, KaK 3TO JAenarb. KyJabTypHbIE pacTeHHS W WX JIUKUE MPEIKH.
[Touemy Ba)kHO MX COXpaHATh. Pa3HOOOpa3ue KylbTYpHBIX PACTEHHI M UX 3HAYEHUE B
KU3HU yenoBeka. KpacHas kaura Bamieid teppuropun. Oco0o oxpaHseMble TEPPUTOPHH,
3anoBenHuku Poccum m mupa. Ilpaktuueckass padbora «PazHooOpaszue KyJbTypHBIX
PACTEHHI B BalllEM PETHOHE.

Uccnenosatenbckas pabota «BiusHHEe aHTPONOTEHHBIX (PAaKTOPOB HAa pPa3BUTHUE
pacTeHUil B TOPO/Ie/HACEIIEHHOM ITyHKTE.

Okckypceusi/mpaktuyeckas padora «OOIIT B Bamem permone — yHHUKadbHBIC
0OBEKTHI TPUPOIBI».

5. Okonozuueckue nuwmu (12 uacos)

buocdepa — onHa u3 BaxHelmux obonouek 3emid. YTO Takoe «3KOJOTHUYECKHE
HUIIW» U Kak oHHU (opmupyrotcs? dopmupoBaHue 3HAHUNH O OMOPA3HOOOPA3UIO
KU3HEHHBIX  (QOpM,  MOBEACHYECKHX  IPHUCHOCOONICHHH,  MOAM(PUKALMOHHAS
U3MEHYUBOCTH (Ha 0a30BOM ypoBHe). PactutenbHbie cooliiecTBa U ux TUILL. Pa3Burtue
Y CMEHBI PaCTUTENBHBIX COOOIIECTB.

UccnenoBatenbckue paboThl «IKOJIOTMUYECKUE HUIIM BOKPYr TeOs — OINMucaHUe
(dakTopoB OKpyxkKatouieil cpens». HccnenoBatenbckue pabotel «DeHonornueckue
HaAOJIIOICHUS.

Monyab «OcHOBBI pacTeHHeBOACTBA» 7-8 Kiiacchl (68 yacoB)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Yro-Takoe pacTeHHEBOACTBO: OCHOBHbIE (DAKTOPHI BBIPAIIMBAHMS PACTEHHI.
HcTopus pazButus arpoxuMudeckux 3Hanui (padotsl M.B. Jlomonocosa, FO. JIubuxa,
Bbyccenro, B.B. JlokyuaeBa, K.A. Tumupssesa, I1.A. Kocteruesa, I.H. [IpsHuniankoBa
u ap.). [lpaktuueckas padota «bouka JIubuxay.

2. Azpomexnuueckuii 3kcnepumenm (6 uacos)
[TpaBmiia MOCTAaHOBKM arpodkcrnepuMeHToB. [locTaHOBKa JKCHEPUMEHTOB C



pacteHusiMA. BBIOOp TEMBI, COCTaBICHUE TUIIOTE3bI, IS U 3a/1ad IKCIEPUMEHTA TI0
BBIpAIIMBAaHUIO pPACTEHUH B KOHTpoiupyemoil cpene. KOHTpoiM, MOBTOPHOCTH,
npoBelieHue dKcrnepuMeHnTta. [lnmanupoBanue skcnepumenTa. OIleHKa pe3ysbTaToB
sKcriepuMenTa. MccnenoBarenbckas padora «DakTopsl, BIMAIONME Ha MPOpPACTaHHE
ceMstH (POCT IIPOPOCTKOB)».

OcBoeHME TEXHOJOTUM KPYTJIOTOAWYHOTO BBIPAIIMBAHUSA CaJlaTOB U MUKPO3EJICHU B
KOHTPOJIMPYEMBIX HMCKYCCTBEHHBIX YCIOBUAX. COOp YCTaHOBKH [IJIsl BBIpANTUBAHUS
pPacTEeHHI B KOHTPOJIMPYEMBIX YCIOBHSIX.

3. Ponv xumuueckux nemenmos ¢ numanuu pacmenuit (20 uacos)

Bopa. PactBop. BbITsbkKka. AHHMOHBI, KaTHOHBI, 3JIEKTPONPOBOAHOCTL U pH
pactBopa. Poib XMMUYECKUX 3JIEMEHTOB B IMTAHUU pacTeHUi. [loyyeHrne nuraTeabHbIX
BelecTB pacTeHusIMU. [IpakTudeckas padora «CxeMbl MUTATEIbHBIX pacTBOPOB. Pacuer
1103 yI0OpEeHUi AJi1 MUTATEIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHu4eckue, MHUHEpaldbHble, MHUKpPOOHOJIOruYecKrue. THIIbI
NUTaHusl pacTeHuil. Bo3aymHoe W MuHEpalbHOE (KOPHEBOE) IMUTAaHWE PACTEHUM.
TpaHcnopT NHUTATENBHBIX BEIIECTB PACTCHUMN: BOCXOASAIIMN W HUCXOIAIIMN TOK.
Baxneiime kanuiineie, pochopHbIe U a30THBIE yA0OpeHus, uX cBoiictBa. [IpocThie u
cinoxHueie ynoOpenus. [lpaktuueckass pabora «lIpaBuna cmemmBaHusi yaoOpeHHUI»
[Ipaktrueckast padota «llutanue pacTeHUi: TEXHOJIOTHS TPUTOTOBJICHUS MUTATEIHHBIX
PacTBOPOB ISl Pa3HBIX KYJIbTYP».

PocT u pa3BuTue pacTeHMil: 3Tambl OHTOreHe3a, (PAKTOphI, BIMUSIOUIME HA POCT
pacTeHuii: CBET, T'yCTOTa MOCajoK, nuTaHue, cyocrpart. [Ipaktuueckas pabora
«MOHUTOPHUHT MUHEPAIIBHOTO MIUTAHUS PACTEHUID).

Oco0OeHHOCTH MHUTaHUS PACTEHHH a30TOM. A30T W €ro 3HAYeHHE B KU3HU
pactennii. OpMBbI a30Ta U UX IPEBPALIEHUE B IOYBE.

Ucrounnku dhocdopa mis pactenus. 3HaueHue GochopcoaepKaiinx coeTnHEHHHI
B KJeTke. Posib Makpospruueckux coequHeHui ochopa B 3HEPreTUIECKOM OOMEHE.

Brnugaue kanmus Ha (QuU3MYECKHE CBOMCTBAa MPOTOIJIAa3Mbl, Ha (PEpMEHTHI
YTJIEBOJOPOJAHOTO OOMEHa, CUHTE3 OeNKoB U Ap. Ponib Kanus B mojaepKaHud MOHHOTO
OaslaHca B TKaHsX, B MIPOLIECCAX CAMOPETYJIALIMH.

PerynsaropHas u cTpyKkTypooOpa3oBareiibHas poJib KalbliMs. YyacTue B
o0pa30BaHUU KJIETOYHOU CTEHKH, MOAJECPKAHUU CTPYKTYPhl MEMOpaH U PEryJIsius Ux
IIPOHULIAEMOCTH.

3HaueHWe MarHus B MeTabonu3Me pacTteHuid. Marawii B coctaBe xiyopoduiia,
CXOJICTBO XJIOpO(UIUIa U TeMOTJIOOMHA KaK CBUAETENIbCTBO €JUHCTBA OPraHUYECKOIO
MUpa.

Cepa 1 ero 0OCHOBHbBIE COEJUHEHHS, UX POJIb B CTPYKTYPHOM OpraHu3aluu KIETKH,
y4acTUE B OKHCIHUTENbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMIX.

Muxkposnementsl. [lpeacTtaBneHus o poid MHUKpPOIJIEMEHTOB B METabOIU3Me
pactenuil. OCOOEHHOCTH TMOCTYIJICHUSI MHUKPOAJIIEMEHTOB B pacTeHus. CHHEpPrusMm u
AHTAarOHU3M 3JIEMEHTOB IIUTAHUsI PACTCHUM.

PactutenbHas QuarHocTHKa M METOAbl WACHTU(UKAIIMM HEI0CTAaTKa/M30bITKA



aneMeHToB nutanus. [IpakTnyeckas pabora «PacturenbHast TMarHOCTHKA.
HccnenoBarennckas padota «O1eHKa COCTOSHUS KOMHATHBIX pacTEHUH, pacTeHUH
Ha [IKOJBHON TEPPUTOPHH, YCTAHOBKA MPUYUH MATOJIOTMUYECKUX COCTOSIHUM (IIpH

HAJTUIUH ).
HccnenoBarenbckass padora «OueHka BIMSHHUS Pa3IU4HbIX JJIEMEHTOB Ha
COCTOSIHHE PAaCTEHUH (COCTaBIEHUE PA3ITUYHBIX IOJKOPMOK)».

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

[Tonstue o perynaropax pocra pacteHuidl. CTUMYJISATOPBI pocTa — (PUTOTOPMOHBI
(aykcuHbl, THOOEpEITMHBI, HIUTOKUHUHBI). IHrHOUTOPHI pocTa pacTenuii: 1. mpupoaHbie
(abcum3oBasi KHUCIOTa U HEKOTOpbIE (DEHOJBHBIE BelllecTBa (MKyMapoBas, KOpUYHAs,
CAIMIIMIIOBAs K-Thl), 2. CHUHTeTHYeCKHMEe (MOpP(AKTHHBI, peTapAaHThl, IePOTUAHTHI,
NECUKaHThl, repOuuuasl). OUTOMOHUTOPUHI M OLIEHKAa COCTOSIHUS PacTEHU.
CoBpemenHble criocoObl MOHUTOpHHra. IlpakTtuyeckass pabora «OUTOMOHUTOPUHT U
OLIEHKA COCTOsIHUSA pacTeHui. COBpeMEHHBIE CITIOCOOBI MOHUTOPUHIa.

Hccnenosatenbckast paboTa «BnusHue rerepoaykciuHa Ha mpopacTaHue (pocT Ha
Pa3HBIX CTAJUAX, B Pa3HBIX YCIOBUAX) PA3IMYHBIX PACTEHUI.

3amura pacTeHUM OT BpeAMTeNel: OCHOBbI OnomMeroza. IIpaktuueckas pabora
«HCEeKTapuu: NpaBuiia U yCIOBUS Pa3BeICHHUS MOJE3HBIX HACEKOMBIX).

5. Boonas, necuanas u nougenHHas Kyaomypol, UX RPUMEHEHUE 8 GbIPAUUCAHUU
pacmenuii. Quzuonozus pacmenuit (8 uacos)

BojaHas, nmecyaHass M NMOYBEHHAsl KYJbTYpbl, UX NPUMEHEHHE B BBIPAILMBAHUH
pactenuii. [IpoBenenue Boabl B KopHe u cTebine pactenuit. [Ipaktuueckas padora
«KopHeBoe naBiieHUE.

BoaHblii pexuM pacTeHHil: CTpoeHuE€ YCThHUIL (DaKTOphI, BIUAIONIME HA HX
PACKpBITHE U 3aKPBhITHE. 3HAUCHUE MEXaHU3Ma PETYIISLNNA HCTIAPEHUS BJIard PACTEHUEM.
[Ipaktuueckas padora «IIpurorosnenue npenapara ycTbUll METOAOM CIICIIKAY.

UccnenoBarenbckue paboThl: «BiusHUE yCIIOBUN COJAEpKAaHMUS DPACTCHHM Ha
KOJIMYECTBO YCTHUILD.

doTocuHTe3 — yHUKaIBHBIN TIpoliecc pacTeHuil. TemHOBasi W cBeToBasi (hasbl
¢doTocunTe3a. 3HaueHre (POTOCUHTE3a JJid KUBBIX Opranu3moB. [IpakTrueckas padota
«DyHKIMOHAJIbHAST  JUArHOCTHKA pPACTEHUHM MO AKTUBHOCTH  XJIOPOILJIACTOBY
UccnenoBarenbckas pabora «Ompenenenue xjopopuwmia A wu b, oneHka
(OTOCMHTETUYECKOM aKTUBHOCTHU pacTEHUI U (PaKTOPOB, BIUSIOUINX HA HEEY.

@akTOphl pOCTa pACTEHUM: BO3AyX M a’panus. [log3eMHOe nbIXxaHUE PACTEHUM:
COCTaB TMOYBEHHOTO BO3AyXa, Tra3oo0meH. [‘a3oo0men rmpu  OecrOYBEHHOM
BbIpaiuBanuu. IIpaktnueckass padbora «Aspauus, CO2 u O2. JIpixaHue pacTEHHII».
[IpakTuyeckas pabota «/[pIxaHue pacTeHui: OlleHKa HHTEHCUBHOCTH JIbIXaHUS PACTCHUM
U TJIOJIOBY.

UccnenoBarenbckue paboTel: «BausHue cnocoba BblpaliuBaHus (cocTaBa



MUTATEIbHON CMECH, CXEMbI BHECEHMS) HA POCT U PA3BUTHS PA3IMYHBIX PACTCHHID.

6. Kynemypuoie pacmenusa. Coepemennsie acnekmol cenexkuyuu (20 uacos)

Kak denoBek cran ucnonb3oBaTh pacteHusi? CBs3b pa3BUTHS LUBUIW3ALUN
YeJ0BEKa W OJIOMAalllHMBaHus pacTteHuid. Jlomectukanus. Juckyccusa «JlomecTukanus,
BCE JIM pACTEHUS U IKUBOTHBIE, KOTOpPBIE MKUBYT PSAOOM C YEIOBEKOM WM
OJIOMAIIHUBAIOTCSA? MOXKHO JIM CYATATh TapaKaHa OJIOMAIIHEHHBIM >KHBOTHBIM 7

HacneacTBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOWCTBA JKMBBIX OPTaHH3MOB.
N3menunBocth. Bunmbl m3menumBocTh. [lpakTthueckas pabora «MopudukanroHHAS
M3MEHYHMBOCTD (JIUCThSI, UTOJIKM C OJTHOTO JIEPEBA)».

['en — wMaTepUaNbHBIA HOCUTENb HACJIEACTBEHHOCTH M HW3MEHUYHUBOCTH.
HyxnenHoBble KUCIIOTHI. JIOKamu3anus reHeTUYECKOro Marepuana B KieTke. JleneHue
kietok. Permmnkanus JIHK. OcHoBHas qorma MonexysisipHoi 6uosnoruu. Tpanckpurims.
Tpancnauus. Mytaruu. [Ipaktudeckas padota «['eH — HHCTPYKIUS 1O COOpKE KIIETKU
(ma Oucepe wim KoHCTpykTope)». Ilpaktuueckas pabora «Mytamus Ha OyTtepOpoe
(1106011 00BEKT M3 mpeAblaylied padoThl, T/l€ WU3MEHEHHE WHCTPYKIUU MPUBEACT K
M3MEHEHHIO BHEIIHETO BUIa OOBEKTA)».

OddexT OyThUIOYHOTO TOPJIBIIIKA M TEHETHYeCKoe pa3zHooOpazue. Uto Takoe
reH0aHk? 3ayeM COXpaHATh I€HETHYECKHE pecypchl pacTeHui? OCHOBHBIE CHOCOOBI
COXpaHCHHS TeHETUYECKUX PECYPCOB pacTeHui (ex situ u in sSitu).

3nauenne padbor H.M. BasunoBa. 3akoH romMonorudeckux psiaoB. LIeHTpsI
MIPOUCXOXKIEHUS KyJbTypHbIX pactennid H.M. BasunoBa m II.M. JKykosckoro.
[IpakTrueckas padota no rpynnam «OTKya Ha HalIUX cTodax (PPYKThI/OBOLLU/3IIAKIY.

OcHoBHBIE MeTonbl cenekuuu. ['mbpunmzanus. Popmsl oTOopa. OCHOBHBIE
HaMpaBJeHUS CEJICKIUU: YIyUIIEHUE YpOKalHOCTH, YCTOMUYMBOCTH K OMOTHUECKUM U
abuotnueckum ¢aktopam. [Ipakruueckas padora «BripammBaem ropox. Kak nposectu
CKpELIMBAaHUE Yy TOPOXAN.

Ecte mm xu3Hp B mpoOupke? bBHOTEXHONOTHS KyJIbTYpHBIX paCTEHUH.
UccnenoBarenbckass pabotra «BblpammBanue pacTeHUd B NOpoOHpKe» (MOMKHO
BOCIIOJIB30BAThCS PE3YJIbTATAMHM MPEABIAYIIUX 3KCIEPUMEHTOB IO COCTABJIEHUIO
MUATATEJIbHBIX PACTBOPOB JJISl PACTECHHIN).

Kak  yenoBexk  MoxkeT  moauduimpoBatb  pacteHus?  ['eHeTnyeckoe
penaktupoBanue. CoBpeMEHHbIE  MOAXOABl U JIOCTHKEHUS  IE€HETHYECKOTO
penaktupoBaHuss  pacteHmil.  IIpakTmueckas  pabora  «I'©HOMHBIC  HOYKHHIIBI
(MomenupoBanue pabotsl cuctembl CRISP-Cas).

7. Pacmumenvhas npodykuus. (8 uacos)
Hanzemusie u moazemusie opranbl pactenuil. [loGer u Bumon3sMeHeHHbINH mo0Oer
pactenuii. CriocoObl pa3MHOKEHUS paCTECHUI.
[lonsstTue o KadectBe NOpOAYKTOB nuTaHus. [lpoOnembl KOHKypeHLMH
OTEYECTBEHHBIX ITPOYKTOB IIUTAHUS C UMIIOPTHBIMU. JIOTMCTHKA TOCTAaBKU U CPEACTBA



coxpaHeHusi npoaykroB nutanus. [Ipaktuueckas pabora «llpenenbHO nomycTHMbIE
konuentpauu (IIJJIK) u Meroasl KOHTpoJisi 0€30MaCHOCTH PACTUTENBHBIX MPOJYKTOB
MTATAHUS.

Mukpo3seneHb: moye3HOCTh U TexHoJorus. MccnenoBarenbekas padbota «OeHka
KauecTBa BBIPAILICHHOW MUKPO3€JIEHW» (JINOO CBOsI, TMOO M3 Mara3uHa).

XUMHUYECKUM aHaJIn3 POYKIIUU. OCHOBBI CHEKTPOPOTOMETPUHU.
[Totenmmometpus. Xpomatorpadus. [Ipakruueckas padota «MeTobl OLEHKH KayecTBa
pPacTUTENbHOW MNPOAYKIMH: XpaHEHHWE M COXPAHHOCTh MHUTATEIbHBIX BEIIECTB» (IO
JOCTYITHOMY 00OPYIOBAaHHMIO).

Uccnenosarenbckas padora «Onpenenenue ButamuHa C METOJIOM 0OpaTHOTO
TUTPOBAHUS B IUI0/IaX HA Pa3HOM CPOKe (CII0Cc00€) XpaHEHUS.

Monayab «buoTexHoaorus» 7-8 kiaccol (68 yacoB)
1. Buomexnonozus (4 uaca)

[TonsiTue OUOTEXHOJOTHMU. 3ayeM 4YeJOBEKYy OHOTEXHOJOTMH, B YEeM UX
NPEUMYILECTBO NEPE] XUMUUECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOJIOTUU:
MIPOMBIIICHHBIE MUKPOOPTAHU3MBI, KJIIETKH U TKaHU PaCTEHUH, )KUBOTHBIX U YEJIOBEKA,
onokaranu3atopsl. [Ipaktudeckas pabora «IIpumepbl mpUMeHEHUs OHOIOTHYECKHUX
00BEKTOB B TBOCH KU3HIY.

Celpbe [uis OMOCHHTE3a W OLIEHKa €ro OMOJIOTMYecKOW LEeHHOCTU. OCHOBHBIE
UCTOYHUKHM yriiepona, a3oTa, ¢docdhopa, MukposnemMeHToB. lccremoBanue HOBBIX
MCTOYHUKOB CHIPbsI (BKJIOUAs BOMPOCHI €ro MpeBapuTEIbHOM 00paboTKH), pa3paboTKa
HOBBIX THUTATENBHBIX CpPel, B TOM YHCJIC BKIIFOYAIOIINX OHOCTUMYJISTOPHI U JNPYyTHC
AJIEMEHTHI YIIPABJICHUS U ONITUMHU3AIINN TTPOLIECCOB OMOCHHTE3a. MeTOIbl ONTUMHU3AIINU
MUTATENbHBIX CPE/I.

2. Muxkpoouonozus (12 uacos)

[TonoxkxeHne MPOKAPHOTOB B CHUCTEME opranuyeckoro mwupa. CrpoeHue
OakrepuanbHOU KieTku. Knaccudukarus 6axrepuii. Mopdomorus 6axrepuii. [Ipocteie
M CIOXXKHBIE METOJbl OKpamuBaHus OakTepuil. dusnonorusi OakTepuil: NHUTAHHE,
IBIXaHKE, POCT U pa3MHOXKEHHE. 3HAKOMCTBO ¢ JOMEHOM Apxeu (IKCTpeMO(pUIHLHOCTS,
0co0eHHOCTH cTpoeHus kieTkn). JlabopaTopHas padota «DukcupoBaHHbIEe MpenapaThl
Oaktepuii. OmpeneneHue (GOpMBI  TPEUIOKEHHBIX KYJIBTYp MHKPOOPTaHU3MOB,
UCTIONB3Ysl TPOCTOW MeToa okpackw» JlabopatopHas pabota «OmpeneneHue Tuma
KJIETOYHOW CTEHKHU METOJOM OKparuBanus mo ['pamy» (pu HaJTU4uu pEaKTHBOB).

MosnoyHokucioe u crnuptoBoe OpoxeHue. DoToTpodHBIE U XEeMOTPO(dHBIE
Oaktepun. Kunernueckoe  ommcaHue — mporecca  pocTa  MHUKPOOPTaHU3MOB.
OKCHOHEHIMaIbHAasl ~ MoJeiab  pocta. Kunetmka rubend  MHUKPOOPTraHU3MOB.
JlabopatopHasi pabota «IIpuroroBieHne NpUKU3HEHHBIX MPENAPATOB MOJOUYHOKUCIBIX
OakTepuin».



[TaTorennsie OakTepun. YymHas majgouka v YepHasi CMEPTh, OOTYJIN3M, CTOJOHSIK,
TyOepkyne3. Mcropus 60pbObI ¢ 6akTepuaibHbIMU HHpeKIusIMU. JlaboparopHas padota
«IToceB cmbiBa ¢ pyk Ha yamku [letpuy». JlaboparopHas pabora «Bsiaenenue 4ncTon
KyJabTypsl Oaktepuil. Meton pasBeneHui. MeToN  HMCTOIIAIOIIETO  IITPHXaA».
JIaGoparopHass pabota «Mopdosornyeckass XapaKTEpUCTHKA BbIACIEHHOW YHCTOU
KYJBTYpbI: XapaKTEepUCTUKA KOJIOHUH, (popma GaKkTepHii, TUM KIETOUHON CTEHKW».

BoiiHa 6€CKOHEUHOCTH: aHTHOMOTUKHU MPOTUB OakTepuil. MexaHu3Mbl ACHCTBHIA
aHTUOMOTUKOB. MEeXKJIEeTOUHass KOMMYyHHKanus Oaktepuil. UYyBCTBO KBOpyMa.
JlaboparopHass pabora «CpaBHEHHE pOCTa MHKPOOPraHM3MOB Ha dYalike 0e3 u ¢
noOaBiieHus aHTUOMOTUKOBY lccnemoBarenbsckas padbora «Ilomck MUKpOOpraHM3MOB
00JagaroIMX aHTarOHUCTUYECKOM aKTUBHOCTBION.

[Ipumenenune Oakrepuil uenoBekoM. KuHeTnueckoe omnucaHue OWOCHUHTE3A
OPOAYKTOB MHUKpPOOpraHu3MaMmH. bakrepuu, KOTOppIE MOIYT paszjararb IUIACTHUK.
Uccnenosatenbckas padoTa «BblieneHne MOJIOYHOKHUCIBIX OaKTepUi, HCCIEA0BaHUE X
AKTUBHOCTH.

Mukpoopranusmsl B arpoOHOTEXHOIOTUHU. VICKyCCTBEHHBIE aCCOLIMAIIMKI PACTEHUI
¢ MHKpoopranusmamu. MccnenoBatenbckas padota «Bpiaenenne OakTepHil moie3HbIX
IUISL PACTEHUID.

3. Jykapuomuueckue opeanuzmvl 6 OUOMeEXHONO2UU (NecHegvle 2puUdbl,
opoxcicu, éooopocau) (12 wacos)

[1necHeBbIe rpUOBI MPOIYIIEHTH OMOJOTUYECKUA AKTUBHBIX BEIIECTB.

OO0miast xapakTepucTUKa IPOXKEeH caxapoMuieToB. Mcropusi ucnosnb3oBaHUsS
JPOXOKEH B TPAAUIIMOHHON OMOTEXHOJIOTMHU. TEeXHOJIOTUN BUHOJEIUS U XJI€O0NeUeHMS,
CIIeMAIM3UPOBAHHBIC pachl Apoxcked. Merabonu3Mm Jpoxokeil. Peakius cnupToBOro
opoxenusi. Jlabopatopnas pabora «lloacuer kimeTok npoxokeir B kamepe [opseBay.
JlabopatopHas pabota «OOHapyXeHHE MPOTYKTOB CIHUPTOBOTO OPOKECHUS: STHUIOBOTO
CupTa W YTIACKUCTOTO Ta3a». [lomydeHue BTOPHYHBIX METAOOJIUTOB B JIPOXKIKAX.
JIpoxoKu Kak MpOAYLIeHThI OUOTOIUINB. [1omydeHue 1eneBbIX 0EIKOB B IPOAKAX.

OCoOEHHOCTH BEreTaTUBHOTO U TOJIOBOTO PA3MHOXKEHUS Y APOXKKEH, 3HAUCHUE
U3YUYEHUs] MUTO3a W ILMUTOKWHE3a [JIsi ONTUMM3ALMHU TPOIECCOB KYJIHTUBUPOBAHUS
JPOOKEBBIX IITAMMOB, IOHUMAHUS PUYMH MATOTEHHOCTH JAPOXKKEH U TpUOOB, MOMCKa
MuieHed (QYHTUIUAOB HW  pa3pabOTKU  HOBBIX  JICKAPCTBEHHBIX  IpENapaTosB.
JlaboparopHass pabora «HaOmromeHne  pa3sMHOXKEHHS  JPOAOKEBBIX  KIICTOKY.
[Ipaktuueckass pabora «llomydyenne TBopora m kKedupa Ha OCHOBE MOJOYHOKHCIBIX
Oakrepuit». Ilpaktuyeckas pabora «OCHOBHBIE BUIBI KBaca U WX XaPAKTEPUCTHKA»
«JIpo’>KM M MOJIOUHOKHCIIbIE OaKTepuu, MPUMEHSEMbIE IS MPOU3BOJACTBA KBAaCay.
[Ipaktuueckass pabora «CpaBHUTENBHBIA aHAIU3 PAa3BUTHUS JAPOXOIKEH B a’pOOHBIX U
aHa’pOoOHBIX  ycnoBusix». llpakTuueckas pabota «MeToabl OIIEHKH CBOMCTB



xJ1eOoneKapHbIX Apoxkeid. OCOOEHHOCTH NPUMEHEHUS! MPECCOBAHHBIX, CYLICHBIX WU
MHCTAaHTHBIX JApoxokei». MccnenoBatensckas pabota «BnusHue GuU3MKO-XMMHUYECKHX
(akTOpOoB Ha KauyecTBO OMOTEXHOJOTUYECKON MPOAYKIMHU (KBac, Kedup, Coip, Xjied u
Ip.)».

Bopopocnu — mepcrnekTuBHBIA OOBEKT JAJIsl MPOU3BOJACTBA O€JIKa U YTIIEBOOB.
brotexHonornyeckrue MeTo/bl OYUCTKU TBEPIBIX, KUAKHUX OTXOJOB M ra3000pa3HBIX
0TX0J10B Mpou3BoACTB. CTouHble BOJbl. CXxembl OYUCTKU. BHOPHUIBTPHI, a3pOTEHKH,
METAaHTCHKH, OKCHUTEHKU. AKTHUBHBIM MJI M BXOJAAIIME B HET0 MHKPOOPTaHU3MBI.
Hcnonb3zoBaHue BOIOPOCIEH B OUUCTKE CTOUHBIX BOJ. MccnenoBarenbekas padboTa
«Bmustaune pusnuko-xummudeckux akropos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennas ungpopmauus (8 uacos)

HacnencTBeHHOCTh U UBMEHYMBOCTh — OCHOBHBIE CBOMCTBA >KMBBIX OPraHU3MOB.
N3menunBocTh. Buasl u3mMenuuBocTh. IIpakTuueckass padora «MoaudukarmoHHas
M3MEHYUBOCTH (JIUCThSI, UTOJIKU C OJHOTO JIEPEBA)».

['en — wMaTepuanbHBII HOCUTENb HACJEJACTBEHHOCTM U HW3MEHYMBOCTH.
HyxiennoBeie kuciaotsl. JIokanu3anus T€HETHUECKOTO MaTepuaia B KieTke. Jlenenue
kietok. Permmukanus JIHK. OcHoBHast JormMa MoJIeKYJISIpHOM Onoaoruu. TpaHCKpUIITHSI.
Tpancnsauus. Mytaruu. [Ipaktudeckas padota «['eH — HHCTPYKIUS 1O COOPKE KIIETKU
(ma Oucepe wim KoHCTpykTope)». Ilpaktuueckas pabora «Mytarus Ha OyTtepOpone
(1106011 00BEKT M3 TmpeAblaylied padoThl, TI€ WU3MEHEHHE WHCTPYKIUU MPUBEACT K
W3MEHEHHIO BHEIIIHETO BUIa OOBEKTA)».

5. Bupyconocusa. (6 uacos)

[TonoxeHue BUPYCOB B CUCTEME OpraHM4ecKoro Mupa. CTpyKkTypa U XUMHYECKHM
cocraB BupycoB. Kiaccudukauus BupycoB. Penpoaykuus BupycoB. IIpocMotp
JIOKyMEHTAJIBHOTO (PrJIbMa O BUpYcCax.

Bupycs - Bo30yautenu nadeximonHbsix 6onesneit. OnkoBupychl. bakrepuodaru:
CTpoeHHue, CBOWCTBa, mnpuMmeHeHue. [Ipaktuueckas paborta. «MeTon pasBeACHUI
[Ipaktuueckas padora. « TurpoBanue 6akrepuodarony.

buonorunyeckue MetToasl 60pLOBI ¢ BUpyCamHu.

6. I'ennasn undsicenepus u ouomexnonozuu. (8 uacos)

OcHoBbI TeHHOW nH¥keHepuHu. Bektopa. Crenuduueckue dhepMeHTh OaKTepHid.
[IpakTtrueckass pabora «DHIOHYKJIE€a3bl pPECTPUKIMU (paboTa C HYKICOTHIHBIMU
MOCIIEI0BATEIHHOCTSIMU Ha Oymare)y.

buoTtexHonmornu npoaykuu O0eIKOB B OaKTEpUaIbHBIX KyJIbTypax. JlocTmkeHus
TeHHON WH)KEHEPHUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cuctema aaanTUBHOTO HMMYHHTETa OakTepuid W apxei.



[TpakTuueckas pabora «I'ennbie HokHHIBI - CRISPR/Cas (MoaenupoBanue Ha Oymare)»

I'MO. Metoasl nonyuenust 'MO. Urpa-nuckyccus «Beidrpaii rpant Ha co3/1aHHe
I'MO».

7. Buomexnonozuu 6 scusommnosoocmee (8 uacoes)

JlomecTuKanys OCHOBHBIE JOMAIIIHUE KUBOTHBIE; COBPEMEHHBIE HKCIEPUMEHTAX
0 JOMECTHKAIIMU KUBOTHBIX (JIMCHUIA, HOPKA U JP. — SKCIIEPUMEHTHI HAYYHOU IIKOJIbI
akagemuka bensieBa). [luckyccus «JloMecTtukanusi, BCe JM PACTCHHUS U KUBOTHEHIE,
KOTOPBIE JKUBYT PSJIOM C YEJIOBEKOM WM OJOMAalIHUBAIOTCA? MOXKHO JM CUHUTaTh
TapakaHa 0JIOMAaIlHEHHBIM KUBOTHBIM 7).

CoBpeMeHHbIE METOABl B KUBOTHOBOJICTBE: TpPAHCIUIAHTALUS HAMOPUOHOB,
XUMEPHbIE  KUBOTHBIC, KJIOHMpoBaHue. [Ipaktuueckas pabora «Metoauka
KJIOHUPOBaHUSI (MOJECIUPOBAaHUE HA OyMmare).

OcHOBHBIE 0OJIE3HH KUBOTHBIX M POJIb MATOTEHHBIX MHUKPOOPTaHU3MOB H
Mapa3uToOB B pa3BUTHUH 3a00JIEBAHUI JOMAIIHUX >KUBOTHBIX M1 OCHOBHBIX MepaxX O0pHOBI
C HUMHU; POJIb MOJIE3HBIX MUKPOCUMOUOHTOB B OpraHu3Me KUBOTHBIX. [lomoxuTensHoe
1 000YHOE (OTPUIIATENIBHOE) BO3/IEUCTBUY aHTUOMOTUKOB Ha OPTaHU3M B XO/J1€ JICUCHUS
KUBOTHBIX; LEIM M 33Ja4d BETEPUHAPUU. BHOTEXHOJOTHsS KOPMOBBIX IpENapaToB.
[Ipaktuueckas pabora «CocraBieHre pallioHa MATAHUS KUBOTHOTO, PAcYeT PacxoJiOB
Ha coaepxkanue». MccienoBarenbckas pabora «OIleHKa KayecTBa MOJIOYHOU
IPOTYKIII.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHBIE MeTonbl cenekuuu. [ ubpunmsanus. Popmbl oTOOpa. OCHOBHBIE
HaIlpaBJICHUS CEJICKIUU: YJIyUYlIEHUE YPOKalHOCTH, YCTOMYMBOCTH K OMOTUYECKHM U
abuotnueckum (pakropam. [Ipaktuueckas padbora «BeipamnmBaem ropox. Kak nposectu
CKpEILUBAHUE Yy TOPOXaA».

OCHOBHBIE TOJXOJBI CEJICKIIUU W OMOTEXHOJIOTHMH KYJIbTYPHBIX paCTCHUH,
['ubpuauzanus, otnaneHHas THOPUAM3AIMA, HMCKYCCTBEHHBI OTOOp, TeTepo3MucC,
TpaHcopmalmsi, MyTareHe3, T€HeTUYeCKoe penakThupoBaHue). Vcrtopus cenexkuuu B
Poccun n mupe, uctopust pasBUTHSL BAXKHEUIIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak yenoBek MOXeT MOAUPUIIUPOBATH pacTeHus? ['eHHast HHKEHEpUsI PACTCHMIA:
YUro Takoe reHeTMYeCKas WHXKEHEpUs pacTeHul. TpaHCTeHHble pacTeHus. MeTonbl
nosyuenusi. OOpa3zoBaHue omyxoJiel y pacTeHuil. ArpobakTepuanbHas TpaHcpopManus:
Ti-TuTa3MHUIbI. I'ennr T-JIHK. MosekynsipHO-TEHETUYECKHUE MEXaHU3MbI
Tpancopmarmu. ['eHetnueckoe pemakTupoBaHue. CoOBpeMEHHbIE TMOAXOABI U
JOCTUKEHHS] TEHETUYECKOTO pPeAaKTHpoBaHUs pacteHuid. [IpakTtuyeckas pabora
«I"eHOMHBIE HOKHHIIBI (MoeupoBanue padoTel cucteMbl CRISP-Cas).

Ecte 1 xu3Hp B npoOupke? bHOTEXHOJMOTHUS KYJIBTYPHBIX PpPAaCTEHHUHU.



UccnepoBarenbckass pabotra «BbIpammBanue pacTteHuil B mpoOupke  (MOXKHO
BOCIIOJIB30BAaThCA PE3YyJIbTaTAMU MNPEABIAYIIUX JKCIEPUMEHTOB 10 COCTABIICHHUIO
MUTATEIbHBIX PACTBOPOB AJII PACTEHUN )».

Moayab «MoJsiekyjasipHble 0CHOBBI (Gu3nooruu u gpapmakoorun» 9 kiaace
(68 uyacoB)

1. @usuonozuueckasn xumusn. (20 uacos)

Beenenue. buorennsie snementsl: opraHorensl: O, C, N, H. AxtuBnbie (popmbl
KHUCJIOPOJIA, UX MOJIYYEHHUE, HEUTPAITA3ALIUS.

Makpoa3JieMEeHTBI: MPOIEHT COJCpPKaHUs B OpraHuU3Me, BBINIOJIHsIEMas (PyHKIIUS,
comepkaHue B Tpomykrax nuTaHus. Ca2+ - cBs3pIBarommue OCIKH, JCTOHHPOBAHUC
KaJbLKs, PETYJSUNS YPOBHS KalblMsl B OPraHU3ME: TOPMOHBI MTOYEK. Mg — CTpOeHHE
xJiopouiia, ero akTUBAIMS COTHEYHOU SHEPTUEH.

MUKpORJIEMEHTBI: B KaKHMX MOJIEKYJIaX COJEpKaTcs, BBIMOJHsAEeMAas (DYyHKIHS,
coZepKaHue B NMPOAyKTax nurtaHus. IlociencTsus nepero3upoBKU MUKPOAJIEMEHTAMU.
Fe — ycBauBaeMble THUIBI COEIWHEHUH Keje3a. [ eMONpOTEHHBbI, T€MOIMaHUH,
mutoxpomel. CU — yCBOGHHWE W TPAHCIOPT MeAW. benku, coaepikame Meb.
[Tatonoruueckue cuHipomMbl Menke u BunbcoHa, CBSI3aHHbBIEC ¢ METAa00JIM3MOM MEJIH.

Tokcuunble s3neMeHThl llepuoanueckord CHUCTEMBI U1 OpraHu3Ma. BriusHue
HEJIOCTATKAa MAaKpO U MUKPOAJIEMEHTOB HA KUBbIC OPTaHU3MBI.

UccnenoBarenbckass  pabora  «KomnuecTBeHHass ~ OIlEHKAa  COJIEPIKAHUS
MHUKPO3JIEMEHTOB WJIM BUTAMUHOB B MTUIIEBBIX MTPOIYKTAX)

Kupsi. 3a6oneBaHus yeaoBeKa, CBI3aHHBIE C HAPYIICHUSMHU KUPOBOTO OOMEHa.
Jucnunuaemun.

VYrneroasl. 3abosieBaHUs 4YEIOBEKAa, CBA3AHHBIC C HAPYIICHUSMH YTJIEBOIHOTO
obmena. CaxapHbIii quader.

benku. Ctpoenue. 3aboneBanus 4eI0BEKa, CBI3aHHBIC C HAPYIICHUSIMU OEITKOBOTO
obmena. ®yukiuu 6enkoB. epmentsl. Mexanusm aeiicTBus. Kimaccsl hepMeHTaTUBHBIX
peakmuii. Kodepmenrtsl. Ilpaktuyeckoe 3anarue «KadecTBeHHbIE peaKIMud Ha
OpraHuveckue MoJiekysbel». [Ipaktuueckoe 3ansarue «JleHaTyparmusi  OEJIKOBY
[Ipaktnueckoe 3ausatue «M3ydeHne akTMUBHOCTU aMUJIa3bl».

BuTtamuHbl )kupopacTBopuMEbIe, BojgopacTBopuMsblie. [IpeBpaiiieHue BUTaMMHOB B
akTUBHBIEC (HOPMBI KOPEPMEHTOB. ABUTAMHHO3BI.

OCHOBHBIE THUIIBI META0OJWYECKUX peakiuil. brosHepreTnyeckue mpPoIEecCH.
I'makomm3. Hukn Kpe6ca. Ienp meperoca 3mekTpoHOB. OKHCIEHHUE JKUPHBIX KHCIIOT.
Karabamusm amuHokucnor. ['mokoneoreHe3. CuHTE3 yIJIEBOJOB, OEIKOB, >XHUPOB.
Mertabonmutnyeckue 3abosneBanus. [Ipaktuueckoe 3anstue «Pemenwe 3amay Ha
AHEPTreTUYECKUN 0OOMEHY.

Knerka. [Tousatue memOpanbl. @yHkuuu MemMOpaH. Byl TpaHcropTa B KJIETKY.



MeMOpanHbie OpraHoujpl. 3a0oJieBaHMsI CBSA3aHHBIE C HapylIeHHUEM paboThI
MEMOpaHHBIX OpraHesyi, OOJe3HH HAKOIUICHHs. THUIbl KOHTAKTOB MEXIY KIETKAMH.
3HaueHUE MEXKKJICTOUHOW KOMMYHHUKAIMU JJIsl 3J0pOBbs opraHusma. lIpaktudeckoe
3aHaTue «/lnanus (kierouka Tpayoe)».

Anapo. VYpoBHM  ymakoBKM  XpoMaTHHA. XPOMOCOMHBIE  TEPPUTOPHUHU.
HememOpanHbie OpraHouabl.

2. Monexynapnas ouonozus. (20 uacos)

OCHOBHBIE BEXU Pa3BUTHSI MOJIEKYJISIPHON OMOJIOTUN.

HyxnennoBsie kucnotsl. OCHOBHBIE NPUHLMIIBI cTpoeHHUs. [IpakTuueckas padora
«Boigenenue JIHK w3 Oanana». Ilpaktuueckas pabora «Mogens JIHK-opurammy.
[Ipaktuueckas pabora «Omnpenenenne kadecrBa mnpenapatoB JIHK ¢ momormnsro
crekTpodoToMeTpun» (MpU HATUYUU 000PYIOBAHUS).

Marpuunbie cuHTe3bl. Permmkanuss — OCHOBa KIJIETOYHOTrO jAesieHud. [IpuHuumnbI
perukanuu. [Ipaktuueckas padbora «PerukaTuBHas MaliuHa (Urpa-IeMOHCTPALINS )».
[Ipaktuueckas padora «I 1P (Monens ammmdukaims Ha Oymare)».

Mytanuu. Uto Bei3piBaeT nsMeHenus B crpoennun JHK. ITpunnune! penapanun.

Tpanckpunuus. [Ipaktudeckas padora «Cuina mpomMoTopay.

['enernueckuii koa. Ilpaktuueckass paborta «Pemenue 3amady Ha T€HETUYECKHM
ko Tpancismus. [IpakTudeckas padota « DonauHT OEITKOBY.

Opranuzaiusi reHoMa BUPYCOB IIpoTHBOBHpPYCHBIE CpPEACTBA, MEXAHU3MBI HX
NEUCTBUSL.

Opranuzanus reHoMa OaxkTepuit AHTHOaKTEepUaIbHbIE IIperaparsl.
Uccnenosarenbckas padbota «PacrpocTpaHeHne aHTUOMOTUKOPE3UCTEHTHBIX OaKTEPUIi»

Oprannsanus TeHOMa 3yKapuoT ['eHomHOe pepaktupoBaHue. IIpakTnueckas
pabota «PaboTa B COBpPEMEHHBIX T'€HETHYECKUX 0a3ax maHHbIX. [IpoBemenue In silico
aHaJIM3a MOCIE0BATEIIbHOCTEN TEHOBY.

3. @apmaxkonozus (28 uacos)

[Tonsitue o nekapctBax. IIpUHITMIBI TTOAX0/Ma K TTOMCKY HOBBIX JICKAPCTBEHHBIX
cpenctB. CKpUHUHT U ero Metoisl. MccnenoBaTtenbekas padora « DKCIEPUMEHTHI 10
OTIPEICTICHUIO0 TOKCUYHOCTH BEIIECTB HA apTEMUIUSIX).

[Tytu BBenenus JIC. @apMakOKMHETHKA JIEKAPCTBEHHBIX BellecTB. BcackiBanue
(abcopOrust) mekapcTB. OCHOBHBIE MEXaHU3MBI BCAChIBaHMS. TPaHCIIOPT JICKAPCTBEHHBIX
BewecTB. ['enbl n 6enku nepBoit ¢aszsl Ouorpanchopmanuu. [yt BeIBEAeHUS JT€KAPCTB
U3 OpraHu3zMa. OKCKpeluss M JiuMuHanus. [eHsl u  Oenku  BTOpoil  (haswl
ouotpanchopmanuu. dapmakoguHamuka. [maBHoe W MOOOYHOE, pPe30pOTUBHOE U
MECTHOE, MPSAMOE, HEMPAMOE U PEPIIEKTOPHOE JICUCTBHE.

Bunbr B3aummoneiictBus nekapctB. CHHEPTrU3M M aHTarOHU3M MPU COBMECTHOM



JNENCTBUM JIEKAPCTBEHHBIX BEILIECTB, UX PA3HOBUIHOCTH.

TpancmeMOpaHHBI CUTHAIUHT. THUIBI KICTOYHBIX PELENTOpoB. MeMOpaHHBIE:
MOHHBIE KaHaJbl, KaTAIUTUYECKUE U compsikeHHble ¢ (G-OenkaMu; BHYTPUKJICTOUYHbIE:
UTOIIa3MaTUYECKHE U siIepHbIE. MeXaHU3MBbI JTUTaHI-PELENTOPHOTO B3aUMOICHCTBUSI.
CenekTUBHOCTh (M30MPATENBLHOCTH) JEUCTBUS, CBS3b «XMMUYECKAs CTPYKTypa —
(dapmakoioruyeckas akTHBHOCTb BEIIIECTBY.

PapMaKOJIOTUYECKON MOAYJIALMN CHHANTUYECKOM XOJIMHEPIHMYECKOM NEpeaayd.
MornekynsipHbIif MeXaHuU3M JIeHCTBUS U (apMakoJIOTUYECKue CBOiicTBa M-
XOJIMHOOJIOKAaTOPOB, TaHTIHO0JIOKaTOPOB U KypapenogoOHbIX CPEACTB.
@apMaKoJIOTUYECKAsT ~ PEeryJsiius  aKTUBHOCTH  aJIPEHEPrHYEeCKOro  CHHAIcCa.
APEHOMUMETHKH, aIpeHO0IOKAaTOPhI, CUMIATONUTHKU. [IpakTnueckas padota
«BrnusHMe aipeHalivHa Ha cepJIeuHbIe COKpalleHus (IporpaMMHOE 00ECIICUEHUE).

MounekyisipHast (apMakoJorus aHTUAJUIEPIUYECKUX CpEeACTB. | McTaMHUHOBBIE
pELEenTopbl: TUIBL, MOJIEKYJsipHas opraHuzauusa. CraOuiau3aTopsl MEMOpaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBII MEXaHU3M JEHCTBUS, 0COOCHHOCTU KJIMHUYECKOTO MPUMEHEHHS,
TOYKH MPUIIOKEHHS] IEHCTBUSI HHTUHOUTOPOB JIMITUIHBIX MEHATOPOB.

MexaHn3M [IEeUCTBUA M NPUMEHEHUE MPENapaToB, CTUMYIUPYIOIIUX ITPOIECCHI
MMMYHHUTETA. DPapMaKOJOTHYECKass XapaKTEPUCTUKA HHTEPICUKUHOB: TIOJIyYEHUE,
MEXaHU3M JencTBUs, npuMeHeHre. OCHOBbI NaTO(U3HOIOTHH OCTPO(a30BOro OTBETA,
Meauanys BocnajieHus. MoJIeKyJIsIpHbIA MEXaHU3M IIPOTUBOBOCIIATIUTEIBHOIO JEHCTBUSA
[JIFOKOKOPTUKOCTEPOUIOB,  HECTEPOUIHBIX  IPOTUBOBOCHAIUTEIBHBIX  CPEICTB.
[IpakTuyeckas padota «I'ucTOIOTHUUECKUE TTPENnapaThl UMMYHHON CUCTEMBDY.

[TonaTHE O HApKO3€ M HAPKO3HBIX Mpernaparax. KieTouHblil 1 HEPBHBIM HAPKO3.
@apMaKoJIOTUYECKAsT XAPAKTEPUCTUKA OTHAEIBHBIX TPYII HAPKO3HBIX CPENCTB.
[TocnenoBaTenbHOCTh NEUCTBUSI HA HEHTpaIbHYIO cucTeMy. [IpakTudeckas padbora
«l'ucronornueckue npenapaTbl HEPBHOM CUCTEMBIY.

Oduznonornvyeckuii coH; ¢aspl cHa. Bumgel Hapymenwit cHa [lonsatue o
MEIMKAMEHTO3HOM CHE U CHOTBOPHBIX IpernapaTtax (FTMIMHOTHKAX).

MoutekyiisipHbple  acrekTsl Houuuenuuu. OnuaTHele pEeuenTopbl, MX THIIBL.
DHkedanuHbl ¥ SHAOP(QUHBI - SHAOT€HHBIE JIMTaHAbl OMHMATHBIX PELETTOPOB.

AHTUNICUXOTHYECKOE JIeWCTBUE, BIMAHHE Ha (DPYHKIMIO SKCTpamupaMuIHON
CUCTEMBI, SMOLIMOHAIBHYIO cepy, PBOTHBIA LIEHTP, apTEepHAIbHOE JAaBJICHUE, LIEHTP
TepMOpEryJLUU. MoJIeKyJIsIpHbIE MEXAHU3MBbI IEUCTBUS HEUPOJIECNTUKOB, BIMSIHUE HA
no(aMHHOBBIE, CEPOTOHMHOBBIE, aJPEHO- U TUCTAMUHOBBIE PEIIENTOPHI, UX ACHCTBHE Ha
KJIETOYHbIE MEMOpaHbl, Ha JEMOHHpPOBaHME TKAHEBBIX MOHOAMHUHOB. lloTeHiuman-
3aBUCUMbIE HATPUEBbIE KaHAIIbI KAK MUIIIEHH JEHCTBUSA MECTHBIX aHECTETUKOB. CIIOCOOBI
MHTUOMPOBAHUS MMOTEHI[MAT-3aBUCUMbIX HATPUEBBIX KAHATOB MECTHBIMU aHECTETUKAMH.
[Ipaktuueckass pabdora «Kapra oskcmpeccun A0(QaMUHOBBIX H  CEPOTOHUHOBBIX
penenTopoB B Mo3re Meliei». MccnenoBarenbckas padota «[loBeneHueckue TecTsl Ha



peiokax Danio rario. Cserno-temHast kamepa». MccnenoBatenbckas —pabota
«IToBeneHueckne TecThl Ha ppiOKax Danio rario. OTkpsiToe nosne». McciaenoBaTenbekast
pabota «IToBeneH4yeckue TecThl Ha ppIOKax Danio rario. CraitHoe oBeIeHUEY .

MonyJb «MoJieKkyJasipHbIe 0CHOBBI cesieknum» 9 kiacc (68 yaca)
1. Monexynapuas ouonozus. (20 uacos)

OcCHOBHBIEC BEXU Pa3BUTHSI MOJIEKYJISIPHON OHOJIOTHH.

HyxnennoBsie kucinotbl. OCHOBHBIE MPUHIIMIIBI CTpoeHUs. [IpakTuyeckas pabora
«Beinenenne JIHK w3 OGanana». Ilpaktuueckas pabota «Mogenp JIHK-opurammy.
[Ipaktuueckas pabora «Ompenenenue kadectBa mnpenapatoB JIHK ¢ momoinsio
crekTpodoToMeTpun» (MpU HATUYUU 000PYIOBAHUS).

MartpuuHble CUHTE3bl. Pennukanus — OCHOBa KJIETOYHOTO AeineHus. [IpuHuumb
perunkanuu. [Ipaktudeckas padota «PerukaruBHas mammnaa (Mrpa-IeMOHCTPALINS)».
[IpakTuyeckas padota «I 1P (Monens ammiudukaus Ha Oymare)y.

MyTtarmuu. Yto BeI3bIBaeT n3mMmeHenus B ctpoenuu JHK. [Ipunuuner penapannm.

Tpanckpunius. [Ipaktudeckas padbora «Cuna mpoMoTopay.

['enernueckuit koa. [lpaktuueckas pabora «PemieHue 3agad Ha TEHETHUUYECKHM
ko Tpancismus. [IpakTudeckas padota « DonIuHT OEITKOBY.

Opranuzanusi reHoma BUPYCOB [IpOTHBOBUpYCHBIE CpEICTBA, MEXAHU3MbI HX
NEUCTBUSL.

Opranuzanus reHoMa OaxkTepuit AHTHOaKTEepUaIbHbIC IIperaparsl.
Uccnenosarenbckas padota «PacipocTpaneHrue aHTHOMOTUKOPE3UCTEHTHBIX OaKTEpUiD»
Opranu3zaiiusi reHoMa sykapuot ['eHoMHoe pefaktupoBanue. [Ipaktudeckas padbora
«Paborta B coBpeMeHHBIX TeHeTH4ecKuX 0azax nmaHHbIX. [IpoBenenue In silico ananmsa
MOCJIE0BATEIbHOCTEN TEHOBY.

2. Monexynsapusie ocroswl zenemuxu (20 uacoes)

[Ipenmer reHeruxku. Kparkasgs HUCTOpUsS  pa3BUTUS — MOPEACTABICHUA O
HAaCJIEICTBEHHOCTH.

OT reHa K Npu3HaKy: KaK packpacuth kota. UYto Takoe npusHak? [lyTk OT reHa g0
npuszHaka. Myrtamuu. Asienu. ['eTepo3urorsl U TOMO3UTOTHL. JlOMUHAHTHBIE W
peuieccuBHble  aienu. PomeBas wurpa «Aiutenn». McclienoBaTeNbCKAM  MPOEKT
MyTarennbie (GaKTOPBHI.

['ens1 cTposT opranu3M. BxirtodeHne 1 BRIKIIOUSHHE 00JIBIIOro Habopa renoB. Kak
KJIETKA TTOHUMAIOT, KaKWe TeHBI JOJDKHBI padotarh. PoneBas urpa «Cynp0a KIETKM».
I'enbi-nepexmtouarenu. [IpakTuueckoe 3ananue « AJITOPUTMBI J1s1 KIIETOKY.

JluckpeTHOE HacleqOBaHWE MPU3HAKOB. 3aKOHbI MeHnensd: OJAWH TeH - OJIMH
npu3Hak. CxeMa CKpeniuBaHus. 3aKOH €IMHO00pa3usi THOPUAOB MEPBOTO MOKOJIEHUS.
[Ipaktuueckoe 3ananue «EamHOOOpasue mepBOro MOKOJICHUS». 3aKOH pacIIerIeHUs



IpU3HaKa BO BTOpOM IokojeHuu. [Ipaktnueckoe 3ananue «PacuiemieHne Bo BTOpOM
NOKOJICHUW». VccienoBaTenbCkuii MpOeKT «3aKkoHbl I'. MeHaerns B 9KCIIEpUMEHTE.

3akoHbl MeHJeNns: HECKOJIBKO T€HOB - HECKOJIBKO MPU3HAKOB. JIurnOpuaHoe
ckpemuBanue. HesaBucumoe pacxoxxaeHue xpomocoM. IIpaktuueckoe 3amaHue
«Pemertka Ilenneray. CuemieHHOEe Haclle10BaHNUE.

Bs3aumopeiictBue reHoB. AjulenbHOE MW HeayuenbHoe. [IpakThdeckoe 3aHsATHE
«B3aumonelicTBrs TeHOB (MOJEIMPOBAHUE CUHTE3a U TPAHCIIOPTA IUTMEHTA B KJIETKY )»

Omnpenenenune noina. [lonossie xpomocomsl. Camiibl M camKku. Biusinue gaxtopos
OKpYyXarolmen cpeapl. XpoMOCOMHOE onpeneneHue noja. [loaoBele XpoMOCOMBI.
IIpaktnueckoe 3amanue «HacnemoBanume, cuemeHHoe ¢ nojaom». IIpobinema
JOTIOJIHUTEIBHON X-XPOMOCOMBI Y KEHIIUH. TPEXIBETHBIE KOILIKH.

3. Monexynsapnoie ocnoswl cenexuyuu (28 uacos)

I'enbl B nomynsanusx: BeIukoe paBHoBecue. [lomyisiius. YacToTel BcTpeyaeMocTu
npu3Haka u amiens. YpaBHenue Xapau-BaiinOepra. [Ipaktuueckoe 3aganue «4acTtoTsl
ajuiened, TreHOTHUNoB u  (eHoTurnoB». MccrmemoBaTenbCKuii TPOEKT  «AHaIU3
T€HETUYECKON CTPYKTYpbI NOIYJISIIUU (Ha OCHOBE 3aKOHa Xapau-Balinbepra)y.

[Tonynsiuiuu MEHSAIOTCS: YMCJICHHOCTh, MUTpAllMS U BBIOOp cympyra. DakTophl,
KOTOpbIE€ BBIBOAAT TOMYJSILMIO W3 paBHOBecHus Xapau-BaiinOepra. YUuciaeHHOCTH
nonynsiuu.  PoneBas wurpa «Oddext ocHoBarens». PomeBas wurpa  «Dddekr
OyTbuIOYHOTO TOpJbIKa». [peid renoB. Mytamuu. HecnmydailiHoe cKpelivBaHHeE.
N3onsauus.

[lonynauuu  MEHSIOTCS:  €CTECTBEHHbIM  oTOOp. MexaHu3sM  JelcTBUS
ecTecTBeHHOTO 0TOOpa. JIBMKymuit otobop. PoseBas urpa «EcrecTBeHHbIN OTOOPY.

MoaudukanroHHas U3MEHYUBOCTbD. Craructuueckue 0COOEHHOCTH
Moau(UKAITMOHHON M3MEHUHUBOCTH. McciaenoraTenbckue paboTel «MoaudukaimoHHas
M3MEHYMBOCTh PACTEHUI B MIpeeiaxX Ballero MECTa JKUTEIIbCTBAY.

HacnenoBanre KOJMYECTBEHHBIX NpPU3HAKOB. KoMYeCTBEHHbIE MPU3HAKHU.
CpenoBast n”3MeHYUBOCTH npu3Haka. Koaddunnent nacinenyemoctu npusHaka. OTBET Ha
oToop. Ilouck TE€HOB KOJWYECTBEHHBIX MPU3HAKOB. OIHOHYKICOTHAHBIC BapUAHTHI
reHoB. JIHK-uumn. [TonHOr€eHOMHBIN aHAIU3 acCOUAIUM.

«OmMb1»y Han reHoMoM. [loctreHomHas 3pa. OOpaTHast reHeTuka. «OMHUKCHBICH
uccienoBanus. [Iporeom, merabosom. [IpakTrdeckoe 3amanne « ATpOHOMBDY.

JlomecTuKays W IEHTPhl T'eHETHYECKOTO pa3HooOpas3us. Iloucku pacreHuit ¢
«XOPOITUMUY» TPU3HAKAMHU IS 4esloBeKa. [leHTpbl TeHeTHuecKoro pa3HooOpasws.
Hukonait iBanoBuu BaBwiioB. Ceneknusi. KomOunanmonnass u ruOpuaHas CENEeKITUs.
I'ereposuc. Ilpaktnueckoe 3amanue «l'OMOJOrMYECKUE psAbl  HACIEICTBEHHOM
U3MEHYUBOCTI.

CoxpaHUTh U U3YUYUTh T€HBI, YTOOBI MEHTH Oyayiee. Kak mpaBUIIbHO XpaHUTh



renbl.  Koyutekimy  TreHeTH4YecKuxX  pecypcoB  pacteHui. Ilpaktukym  w/umum
HCCIICOBATEIbCKUN MPOCKT «MeETOoapl KyJIbTUBHPOBAHHS IN VIO s coxpaHeHHUs
TEHETUYECKUX PECYPCOB PACTCHUM U JIJI1 YCKOPEHHOW CEJICKIINY.

['eHeTnueckue LEHTpHI B Halled cTpaHe. ['ne 3aHUMArOTCd TEHETUKOW U
TEHOMMKOW I HYK]I CEJIbCKOTO XO3SIMCTBA.



IINTAHUPYEMBIE PE3YJIBTATbBI
OCBOEHUS KYPCA BHEYPOUHOM JEATEJIBHOCTHU

3aHATUS B paMKaxX MpPOrpaMMbl HampaBleHbl Ha OOECHEYEHHE JOCTHIKEHUS
IIKOJbHUKAMH  CIEAYIOIIUX  JIMYHOCTHBIX, METANpPEIMETHBIX U  MNPEIMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB.

JINYHOCTHBIE Pe3yJIbTATHI:

B cghepe epasicoanckoco socnumanusi; TOTOBHOCTb K KOHCTPYKTUBHOMCOBMECTHOM
NEATEIbBHOCTH TP BBINOJHEHUH HCCICJOBAHUM U MPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHMMAHHIO ¥ B3aHMOITOMOIIIH.

B cgpepe nampuomuueckozo eocnumanusi: OTHOUIEHUE K OMOJIOTHH KaK K BaXKHOU
COCTABJISIIOLIEH KYyJNbTYpbl, TOPAOCTh 3a BKJIAJ POCCHUUCKHX U COBETCKHUX YUYEHBIX B
pa3BUTHE MUPOBOW OMOJIOTUYECKON HAYKH.

B cgepe Oyxoeno-upaecmeennoco 6ocnumanus: TOTOBHOCTb OLIEHUBATh
NOBEJACHUE M IOCTYNKUA C TO3ULMU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTMYECKOU
KyJbTYpPbl;, TOHUMAHHE 3HAYMMOCTH HPABCTBEHHOI'O ACIEKTA JAESITEILHOCTH YEJIOBEKA B
MEIUIIMHE U OUOJIOTHH.

B cgepe scmemuueckoco eocnumanus: TIOHMMAaHHE pOJIM  OHOJIOTHUH B
(bOopMHUPOBAHNY ICTETUIECKON KYJIBTYPhI JMUHOCTH.

B cgepe @uzuueckoco eocnumanus, opmuposanus Kyaibmypvl 300p08bs U
IMOYUOHANLHO20 ON1a20NOAY4UsA; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0pPOBBIO U
YCTaHOBKA Ha 3/10pOBbIil 00pa3 kHU3HU (30pOBOE MUTAHUE, COOIOICHINE TUTHEHUYECKIX
MpaBuJI U HOPM, COAJIAaHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXA, pEryJsipHas puznyeckas
AKTUBHOCTB); OCO3HAHUE MOCIEACTBUN U HEMPUATUE BPEIHBIX TPUBBIUEK (YHOTpeOIeHE
aJIKOTOJIsl, HAapKOTUKOB, KypeHHWE) U UHBIX (opM Bpena s (U3HUECKOro U
MICUXUYECKOTO 370POBBS; COOJIOJEHUE MpaBUJl O€30MACHOCTH, B TOM YHCJIE HaBbIKU
0€30MacHOro MOBEACHUS B MPUPOIHON cpesie; c(hOPMUPOBAHHOCTh HaBbIKA pe(IeKCuH,
yIpaBiieHUE COOCTBEHHBIM 3MOLMOHAIBHBIM COCTOSIHUEM.

B cghepe mpyooeozo éocnumanus: akTUBHOE y4acTHE B PEIICHUH MPAKTUYECKUX
3a7a4 (B paMKax CEMbH, IIKOJbI, TOpPOjJia, Kpasi) OHMOJIOTHYECKOM U HSKOJIOTHYECKOU
HaAIpaBJICHHOCTH, MHTEPEC K MPAKTHUYECKOMY H3YUYEHHUIO Mpodeccuil, CBSI3aHHBIX C
OMOJIOTHEH.

B cgepe sKonocuueckoco Gocnumanus: OpUEHTAlUsT Ha PUMEHEHUE
OMOJIOrMYECKUX 3HAHUH MPU PELICHUH 33]a4 B 00JIaCTH OKPYXKAIOIIeH Cpeibl; 0CO3HAHNE
HKOJIOTMYECKUX MPOOJIeM U IMyTeH UX pelIeHHs]; TOTOBHOCTb K YYaCTHIO B IPAKTUUYECKON
NEeATENbHOCTH 3KOJOTMYECKON HAIPABIEHHOCTH.

B cipepe nonumanus yennocmu Hayuno2o no3Hanus: OpUEHTAINS HACOBPEMEHHYIO
CUCTEMY HAy4YHBIX MPEJCTaBICHUNH 00 OCHOBHBIX OHMOJOTMYECKHX 3aKOHOMEPHOCTSX,
B3aMMOCBS3SIX YEJIOBEKA C MPUPOAHON M COLMATIBHOM CpPENON;



NOHUMaHUE POJu OUOJIOTHYECKON HayKu B (DOPMHUPOBAHUM HAYYHOTO MHPOBO33PEHUS;
pa3BUTHE HAY4YHOU JII0OO3HATEIILHOCTH, MHTEpECca K OMOJOTUYECKONW HayKe, HABBIKOB
UCCIIEI0BATENBCKON JEATENBHOCTH.

B cgpepe aoanmayuu x usmeHAOWUMCA YCIOBUAM COYUATLHOU U NPUPOOHOU
cpeodvl: aJieKBaTHAas OICHKAa M3MEHSIOIMIMXCA YCIOBUM; TMPUHATHE  PELICHUs
(MHAMBUAYabHOE, B TPYMIE) B HM3MEHSIONIMXCS YCIOBUSX Ha OCHOBaHUM aHalM3a
Ouonoruyeckor HHPOpMalMKY; MIIAHUPOBAHUE  JCHCTBUUA B HOBOM  CHUTyallUH
Ha OCHOBAHWH 3HAHUH OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeameTHblie pe3yJbTAThI:

B cgpepe osnaoenusn ynugepcanvuvimu yueonbiMuU NO3HABAMENbHLIMU OCUCTBUAMU
ba3oBpie JOrmuecKue ACHCTBUS:
® BBISABIATH M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKK OUOJOTHUYECKUX
00BEKTOB (SIBJIICHUI);

® YCTaHABIWBATHh CYIICCTBECHHBIA TMPHU3HAK KJIACCH(PUKAIMK OWOIOTHICCKUX
00BEKTOB (SIBJIICHHH, MPOIIECCOB), OCHOBAaHHUS JIsi OOOOIIEHUS U CpaBHEHUS,
KPUTEPHUH TIPOBOIUMOTO aHAJIHN3a;

e ¢ y4€éTOM NIPEIOKEHHON OMOJOTHYECKOM 3a/7a4M BBISBIISITh 3aKOHOMEPHOCTH H
MPOTHBOPEYHMS B pacCMaTpuBaeMbIX (akTax W HaOIMIOJACHUAK; TIpeaiaraTh
KPUTEPUH JIJIS1 BBISBJIICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPCUHIA;

® BBIABIATh JSHUINATHI HHPOPMAIUH, MAHHBIX, HEOOXOAUMBIX I PEIICHUS
ITOCTABJICHHOM 3aJ1a4H;

® BBISABIATh TNPUUNHHO-CICACTBEHHBIC CBS3M TPH HM3YYCHUH OHWOJIOTHYCCKUX
SIBJICHUM W TIPOILIECCOB; JCNaTh BBIBOABI C MCIOJB30BAHUEM JACAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHUH, YMO3aKIIOUEHUH TI0 aHAJIOTUH, (OPMYIUPOBAThH
TUNOTE3bI O B3aMMOCBSI3AX;

® CaMOCTOSITEILHO BBIOMpATh CHOCOO pelleHUs] y4eOHOM OMOJIOTMYEeCcCKOM 3ajaduu
(cpaBHHUBaATh HECKOJILKO BapHaHTOB PEIICHHMS, BRIOMpPATh HanbojIee TOAXOAAITUI
C Y4€TOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble HCCIeI0BATENLCKUE IEHCTBHUSL:
® KCIIOJBH30BaTh BOMPOCHI KaK UCCIEA0BATEIILCKUN HHCTPYMEHT TTO3HAHUS;

e (dopMynupoBaTh BOIPOCH, (UKCUPYIOIIME pPa3pblB MEXKIYy pealbHbIM MU
KEJaTeIbHBIM  COCTOSHUEM  CHUTyallid, OOBeKTa, MW  CaMOCTOSTEIHHO
YCTaHABIIMBATh UCKOMOE U JIaHHOE;

e (QopmupoBaTh  TUNOTE3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXICHUHU,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

® TIPOBOAUTH IO CAMOCTOSATEIBHO COCTABICHHOMY IUIaHy HAaOII0I€HHUE, HECIIOKHBIHI
OMOJIOTUYECKUI 3KCIIEPUMEHT, HEOOJIbIIOE HCCIIEeI0BAaHUE IO YCTaHOBJIECHUIO
0COOEHHOCTEM Onosornyeckoro 00bekTa (mpolecca) H3ydeHus,

® [IPUYMHHO-CJIEACTBEHHBIX CBSI3ed M 3aBUCUMOCTEH OHOJOTMYECKHX OOBEKTOB
MEK]ly COOOM;



OLICHMBATh HAa MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OpMAIUIO, MOJIYYEHHYIO B
X0JI€ HaOIIOICHUS U KCIICPUMEHTA;

CaMOCTOSATENbHO (OPMYTUPOBATh OO0OOIIEHUST W BBIBOABI IO pe3yJibTaTaM
MPOBEIEHHOTO HAOJIONCHUS, IKCIEPUMEHTA, BIAJAETh MHCTPYMEHTAMH OIICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJIOB 1 0000IICHUM;

IPOrHO3UPOBATh BO3MOKHOE JalibHENIIIee pa3BUTHE OUOJIOTHYECKUX MPOIIECCOB U
UX TIOCNEJCTBUS B aHAJIOTHYHBIX WM CXOJHBIX CUTYyaIUsiX, a TaKXKe BBIJBUTATh
MPEANOI0XKEHUs 00 UX PAa3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTAX.

Pabora ¢ nuadopmaimei:

IPUMEHSThH Pa3IMYHbIe METO/bl, HHCTPYMEHTHI U 3alPOCHI IIPH MTOUCKE U OTOOpE
Ouosiornyeckod uWHGOpPMALMK WM JaHHBIX M3 HUCTOYHUKOB C YUYETOM
PEAJIOKEHHON yueOHOM OMOIOrH4YecKoi 3a1auu;

BBIOMpaTh,  aHAIM3UPOBATh, CUCTEMATH3UPOBATb U  HUHTEPIPETUPOBATH
OMOJIOTUYECKYIO0 HH(POPMAIHIO PA3TMYHBIX BUJOB U OPM MIPEICTABIICHNUS,
HaXOJUTh CXOAHBIC apTYMEHTHI (ITOTBEPKIAIOIINE WU OMPOBEPTatOIre OJIHY U
Ty K€ UJICI0, BEPCUIO) B PA3TUYHBIX HHPOPMAIMOHHBIX UCTOUYHUKAX;
CaMOCTOSTENIbHO BBIOMPATh ONTUMAJILHYI0 (OpMY MpeICTaBlIeHUs HH(OPMAITIH U
WLUTIOCTPUPOBATH PEMIAEMBIE 3aJJa4M HECIIOAKHBIMHU CXEMaMH, TMarpaMMaMu, HHON
rpa@uKoi 1 UX KOMOMHAIIUAMY,

OIICHUBATh HAAEKHOCTh OMOJIOTMUECKOW HWH(OpMAIUU 1O  KPUTEPUSIM,
MPEIJIOKEHHBIM YUUTEJIEM WA C(POPMYITUPOBAHHBIM CAMOCTOSTEIHHO;
3allOMHMHATh U CUCTEMATU3UPOBATH OMOJIOTUYECKYIO HH(POPMAITHTO.

B cgepe osraoenus ynusepcanvhvimu yueOHbIMU KOMMYHUKAMUBHBIMU OelCMEUIMU
Oo6mienue:

BOCTIPUHUMATH U (POPMYIIMPOBATH CYKIICHUS, BEIpaXaTh IMOIIMHU B MIpOLIecce
BBITIOJIHEHUS MMPAKTUYECKHUX U JTa0OpaTOpPHBIX PaboT;

BBIPAKATh ce0s1 (CBOIO TOUKY 3pEHUSI) B YCTHBIX U MMCbMEHHBIX TEKCTaX;
pacno3HaBaTh HeBepOaJdbHbIE CpEICTBAa OOIIEHMS, TOHMMATh 3HAYCHHE
COIMAIBHBIX 3HAKOB, 3HATh W PACMO3HABATH MPEANOCHUIKA KOH(PIMKTHBIX
CUTYaIlMi U cMATYaTh KOH(MIIUKTHI, BECTH TICPETOBOPHI;

MOHUMATh HAMEPEHHs JIPYTUX, TMPOSIBISITh YBAKUTEILHOE OTHOIICHHUE K
co0eceTHUKY U B KOPPEKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

B XOJI€ IMajora W/uiu AUCKYCCUU 3aJ]aBaTh BOIIPOCHI IO CYIIECTBY 00CYX AaeMOM
OMONIOTUYECKOW TEeMbl M BBICKA3bIBaTh WJCH, HAICJICHHBIC Ha PEIICHUE
OMOJIOTHYECKOM 3a7a4M U MOJJep KaHue 0J1aroxeaaTeIbHOCTH OOIICHHUS;
COTIOCTaBIIATh CBOM CYXKICHUS C CYXICHHUSAMHU JPYTUX YYAaCTHUKOB JHANIOra,
0OHapyKUBaTh Pa3JIUYUS U CXOJCTBO MO3UIUH;

nyOJUYHO TPENCTABISATh PE3YyJIbTAThl BBINOJIHEHHOTO OMOJIOTMYECKOrO OIbITa
(3KCIIepuMeEHTa, HCCIIEOBAHUS, IPOEKTA);



® CaMOCTOSITENBHO BBIOUPATh (POPMAT BBICTYIUUICHHUS C YUETOM 3a/1a4 IIPE3CHTAIIUU U
OCOOCHHOCTEW ayJAUTOPUU M B COOTBETCTBUU C HUM COCTaBJISITh YCTHBIE U
MACHbMEHHBIE TEKCTHI C UCIIOJIb30BAHMEM WILTIOCTPATUBHBIX MATEPUATIOB.

CoBMecTHas IATEIBHOCTD (COTPYIHHYECTBO):

® [IOHMMAaTh M WCIOJL30BATh NPEUMYIIECTBA KOMAHIHOW WM WHIUBUIYaJTbHOU
paboThI TIpH pEIICHUU KOHKPETHON OMOJIOTHYECKOW MpOoOJIeMbl, 000CHOBHIBATH
HEOOXOJIUMOCTh MPUMEHEHHUSI TPYIIOBBIX (HOPM B3aUMOJICUCTBUSA MPHU PEIICHUN
MIOCTaBJICHHOW y4eOHOM 3a1a4H;

® [PUHHUMATH LIEJb COBMECTHOMN AEATENBbHOCTH, KOJUIEKTUBHO CTPOUTH JICWCTBHS IO
e€ JMOCTHKEHHUIO: pacIpeieisaTh POJIH, JOTrOBApUBATHCS, OOCYXKJaTh IPOIECC U
pe3yJIbTaT COBMECTHOM pabOTHI;

e yMeTh 0000IaTh MHEHHUS HECKOJIBKMX JIIOJICH, MPOSBIATE TOTOBHOCTH
PYKOBOJUTD, BBINOJIHATH MOPYUYCHUS, TOUUHSITHCS,

® IUTAHUPOBATH OPTAHMU3AIMIO COBMECTHOW pabOThI, OMPEAENsATh CBOIO POJb (C
y4€TOM TPEANOYTEHUH U BO3MOXKHOCTEM BCEX YYACTHHUKOB B3aUMOJICUCTBHS),
pacmpeneniaTh 3a7adud MEXJy WICHAMH KOMAaHbl, y4acTBOBaTh B T'PYIMIIOBBIX
dbopmax paboThl (00CYk1€HUSI, OOMEH MHEHUSMH, MO3TOBBIC IIITYPMbI U UHBIE);

® BBIMIOJIHATH CBOIO YaCTh PaOOTHI, IOCTUTATh KAUECTBEHHOTO PE3yJIbTaTa 10 CBOEMY
HaIPaBJICHUIO U KOOPAUHUPOBATH CBOU JCHCTBHUSA C APYTHMH YICHAMU KOMaH/IbI,

® OIICHMWBAaTh KayeCTBO CBOEro0 BKJIaga B OOMmUN MPOAYKT TIO KPUTEPHSM,
CaMOCTOSATENbHO  CHOPMYJTUPOBAHHBIM  YYaCTHUKaMHU  B3aUMOJICHCTBUS;
CpPaBHUBATH PE3YJIBTATHI C HCXOAHOW 3a/1aueii U BKJIJ] KaXKOTO YjeHa KOMaH/IbI B
JTOCTIDKCHHUE PEe3yJbTaTOB, pa3leisaTh c(epy OTBETCTBEHHOCTH W TIPOSBIISTH
TOTOBHOCTbH K MPEAOCTABICHUIO OTUYETA Mepe] TPYIION;

® OBJAJCTh CHUCTEMON YHUBEPCATbHBIX KOMMYHHUKATHUBHBIX JCHCTBUH, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COLMAIBHBIX HABBHIKOB U SMOIMOHAIBHOTO
WHTEJUICKTA IIKOJbHUKOB.

B cgepe oenadenus yrueepcanvHuiMu YueOHLIMU peSYIAMUBHLIMU OeUCTNEUIMU:
CaMOoOprasu3aiys:

® BbBIIBIIATH HpO6HeMI)I sl pCHICHUA B JKU3HCHHBIX H y‘—Ie6HI)IX CUTyalnusix,
HCIIOJIb3YA OMoJIOrnYecKue 3HAaHUA,

® OpPUEHTHUPOBATHCS B PA3NIMUYHBIX MOAXO0AX MPUHSITHS PEelIeHUH (MHANBUAYATbHOE,
NPUHATHE PELIECHUS B IPYIIE, MPUHATHE PEIICHUN TpyNInoN);

® CaMOCTOSITENILHO COCTAaBJISATh AaNTOPUTM pEIICHWS 3aJadd (MU ero 4acTh),
BBIOMpATh CIMOCOO pelIieHuss Y4eOHOW OWOJOTUYECKONW 3amadyu C  YIETOM
UMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
npe/iaracMbie BAPHAHTHI PEIICHUI;

® COCTaBIATh IUIaH JAEeWCTBHI (IUIaH peaau3alid HaMEYEHHOTO alropuTMa
pEIIeHNs), KOPPEKTHUPOBATh MPEJIOKCHHBIH aNroOpuTM C YYETOM TIOTyUYEHUS
HOBBIX OMOJIOTUYECKUX 3HAHHUM 00 N3y4aeMOM OHOJIOTHYECKOM OOBEKTE;

e JenaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.



CaMOKOHTPOJIb (pedekcust):

BJIQ/IETh CIOCOOAMM CAMOKOHTPOJISl, CAMOMOTHUBALIMU U pedIIeKCHu;

JaBaTh aJCKBATHYIO OLEHKY CUTYAallMH U MIPEeJIaraTh IUIaH €€ N3MECHEHUS;
YUHUTBIBATh KOHTEKCT U NPEABUIETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH
pelieHnn y4eOHOM OMOJIOTWYECKOW 3ajladyd, aJanTUpPOBaTh pEIIEHHE K
MEHSIOLIUMCS 00CTOATENbCTBAM;

OOBSACHATh NPUYMUHBI JOCTHKEHUS (HETOCTUIKEHUS) PE3YJIbTATOB JIESITEIILHOCTH,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OIBITY, YMETh HAaxXOJIUTh IIO3UTHBHOE B
MPOU3O0IIEAIIEN CUTYAlNH,

BHOCUTb KOPPEKTHBBI B JESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB,
M3MEHUBLINXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIIHNX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEJIH U YCIOBHSM.

OMOIMOHAJILHBIA MHTEIIEKT:

pasznuyaTh, Ha3bIBaTh M YNPABIATH COOCTBEHHBIMU SMOLMSMU M 3MOLHUSIMHU
APYTHX,

BBISIBIISITH U AaHAIIM3UPOBATH TPUYHMHBI YMOILIMIA;

CTaBUTh ce€0s1 HA MECTO JAPYTOro YeJIOBEKa, IOHUMAaTh MOTUBBI U HAMEPEHHUS
ApYyToro;

PEryJIUpoBaTh CIOCOO BHIPAKEHUS IMOLIUH.

[IpunsiTue ceds u Ipyrux;

OCO3HaHHO OTHOCHUTBCSI K IPYTOMY YEJIOBEKY, €T0 MHEHHUIO;

IpU3HaBaTh CBOE MPaBO Ha OMIMOKY M TaKOe K€ MpaBo APyToro;

OTKPBITOCTh ce0€ U APYTHM,;

OCO3HaBaTh HEBO3MOKHOCTb KOHTPOJMPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOM YHUBEPCAbHBIX YYEOHBIX PErYJIATUBHBIX ICUCTBUI, KOTOpas
oOecrieuynBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
MO3ULUS JIMYHOCTH), W >KM3HEHHBIX HABBIKOB JIMYHOCTH (ympaBiieHUus coOoid,
CaMOJIMCLMIUINHBI, YCTOMYUBOIO MOBEICHHUS).

IIpeameTHbIE pe3yJIbTATBI OCBOEHUS MPOIPAMMBI
B no3naBatenpHOM (MHTEIUIEKTYaIbHOM) chepe:

— npuoOpeTeHue OmnbITa UCMOIb30BAHUS METOIOB OMOJIOTMYECKON HAYKU C IENbIO

U3Y4YCHUSI OMOJIOTHYECKUX OOBEKTOB, SIBICHUN M TPOIECCOB: HAOIIO/ICHNUE, OMHCAHUE,

IMPOBCACHUC HCCIOXKHBIX OMOJIOTMYECKUX ONBITOB M OKCIICPUMCHTOB, B TOM YHCJIC C

MCII0JIb30BAaHUEM aHAJIOTOBBIX M IU(PPOBBIX OMOJOTUYECKUX MPUOOPOB U HHCTPYMEHTOB;

(I)OpMI/IPOBaHI/Ie YMCHUA MHTCTPUPOBATH OMOJOTHYECKHE 3HAHHUS CO 3HAHHUSIMH M3

JIPYTUX YU4EOHBIX MTpeaAMeToB ((hU3UKH, XUMUHU, Teorpaduu, UICTOPUH, OOIIICCTBO3HAHUS U

T. 1.);



— (opmupoBanue yMeHuUil pemiath yueOHbIe 3a/1aud OMOJOTUYECKOTO COIepKaHus,
BBIABJISITh ~ NPUYUMHHO-CJICACTBEHHbIE  CBSI3M,  MPOBOJAUTH  KA4YeCTBEHHbICE U
KOJIMYECTBEHHBIEC PACUETHI, JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJyYEHHBIX PE3yJIbTaTOB;

— (opmupoBaHue yMEHHS IUJIAHUPOBATH YUECOHOE HMCCICIOBAHUE WM MPOCKTHYIO
paboTy C y4eTOM MOCTABJICHHOU 1eNu: (PopMyIUpoBaTh MPOOIEMY, TUTIOTE3Y U CTABUTH
3a/lauyd MCCJICIOBAHWs, BBHIOMPATH AJCKBAaTHO ITOCTABJICHHOW IIETM METOJbI, JeNaTh
BBIBO/IBI 10 PE3YJIbTaTaM UCCJIEAOBAaHUS UM MTPOEKTHOU JEATEIbHOCTH;

— (¢dopmHupoBaHHE  HWHTEpeca K  YIIyOJCHWIO  OMOJOTUYECKMX  3HAHUHU
(npenmpodubHas TOATOTOBKA M TpodecCHOHATbHAS OPUCHTAINS) U BEIOOPY OMOTIOTHI
Kak Npo(UIbHOTO MpeJAMETa Ha CTYIIEHU CPETHET0 MOJIHOT0 00pa3oBaHus i Oy Tymieit
podeCCUOHAIBHOM  JIEATEIbHOCTH, B O00JacTH OWOJIOTMH, MEIAUIMHBI, 3KOJOTHUH,
MICUXOJIOTUU, BETEPUHAPHH, CEIbCKOTO XO34ICTBA;

— BJQJICHUE HaBbIKaMU paboThl ¢ uHPOpPMAIUEH  E€CTECTBEHHO-HAYYHOTO
coJiepKaHusl, MPEACTABICHHONW B pa3HON (opme (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeM, rpaduKoB, AWarpaMMm, MoOJeNel, H300paKeHUN), KPUTHYECKOrO aHalu3a
MH(pOpMAIUU U OLICHKH €€ JIOCTOBEPHOCTH;

— YMEHHME MHTETPUPOBATH OMOJIOTMYECKHUE 3HAHUS CO 3HAHUSIMU APYTUX YUEOHBIX
MIPEMETOB; UHTEPEC K YIIyOJCeHUIO OMOJIOTHYECKUX 3HAHUM M BBHIOOPY OMOJIOTHU Kak
npodUIBLHOTO TMpeaMeTa Ha YPOBHE CpeaHero ooOiiero oOpa3zoBaHus sl Oyayuien
npoeCCUOHATILHON  JICSITEIBHOCTH B 00JIacTM OHMOJIOTMHM, MEIUIIMHBI, SKOJIOTHH,
BETEpUHAPUH, CEJIBCKOIO0 XO35MCTBA, NUIIEBOM IMPOMBIIUIEHHOCTH, IICUXOJIOTHH,
UCKYCCTBA, CIIOPTa - UMETh YETKHE MPEACTABICHUS O MAaTEPUATIMCTHYECKON CYIIHOCTH
T€HOMOB YKHBBIX OPTaHU3MOB M PETYJIAINIO UX PAaOOTHI;

— 3HaHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH CpEIbl, BIMSIONIMX HA Pa3BUTHE U
CYIIECTBOBAHME KUBBIX OPTaHU3MOB, alanTalluii K akTopaM OKPYKaroIIe Cpeibl;

— 3HaHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJIOTUH, UCTIOIB30BAHMS €€ TOCTIKCHHUM B
COBPEMEHHOM KM3HU YEJIOBEKA, OCOOCHHOCTU HCIIOJIB30BAHUS KUBBIX OPraHU3MOB JJIsI
MIPOU3BOJICTBEHHBIX HYK/]l YEIOBEKA;

— 3HAHWE OCHOBHBIX IMOJXOJI0B CEICKIIMU U OMOTEXHOJOTUH KYJIbTYPHBIX PACTEHUH,
XapakTepu30BaTh TCHETUYECKHM  MOAU(MUIIMPOBAHHBIE  PACTCHHS,  OINEPUPOBATH
MOHSATUSMU, THOpUAM3ALUS, OTHAJCHHAs THOPUIU3AINS, WCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpanchopMaIrsi, MyTareHe3, TCHETHUYECKOE PEAAKTUPOBAHUE;

— TOHMMAaHUE  MOJICKYJISIPHBIX  MEXaHM3MOB  peaiM3allid  HacCJIEACTBEHHOU
uH(opMaIK ¥ yMEHHE CBOOOTHO OTIEPUPOBATH OCHOBHBIMU IMOHSITUSIMU MOJIEKYJIIPHON
OMOJIOTHHY U €€ COBPEMEHHBIX HAMPABICHUH — I€HOMUKH, METar€eHOMHKH, POTEOMUKH;

— 3HaHWE OCHOBHBIX 3a00JICBaHHI YEIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CITOCOOAX
UX JUArHOCTUKU U JICYEHUS,



— (opmMupoBaHuEe yMEHUS WCIIONIB30BATH MOHATUWHBIN anmapaT ¥ CUMBOJIMYECKUI
A3bIK TE€HETHKH, T'PAMOTHOE NPHUMEHECHHE HAyYHbIX TEPMHUHOB, IIOHSTHH, TEOPHIA,
3aKOHOB IS OOBSICHEHUS HaO0/IaeMbIX OHOJIOTMUECKHX OOBEKTOB, SIBICHUU W
IPOLIECCOB, TTO3BOJISIONIUX 3A0KUTH (YyHAAMEHT HAYYHOTO MUPOBO33PEHHUSI.

B 11eHHOCTHO-OpHEeHTAMOHHOH cdepe:
— 3HaHHWE, YTO TPHUMCHCHHE COBPEMCHHBIX TEXHOJOTHH MOJIEKYJISPHOW OWOJIOTHH
MO3BOJISICT YCICIIHO peIiaTh Takue 3J1000/IHEBHBIC MPOOJIEMBI, KaK OXpaHa

0pr>1<a10mel71 Ccpeabl, COXpaHCHUC 310POBbs YCIIOBCKA, KOHTPOJIb U BOCCTAHOBJICHHUC
9KOCHUCTECM.



TEMATHYECKOE IINTAHUPOBAHUE

Moayab «Kak JKMBOTHbIE M PACTEHHUsI MPUCIIOCAOTHBAIOTCS (IBOJIIOIHOHHAS
aKoJ0orus) 5-6 kiaccel ( Mo 34 yaca)

MOPGhOIOTHYECKUX U
(U3HOJOTMYCCKUX aTaNTaAIIHH.
[Touemy opraHu3MbI He
CTaHOBSATCS OCCKOHECYHO
OOJBIIMMH, MaJICHEKUMU,
BCCSITHBIM.

TeMbl OcHOBHOE coepkaHue JlesiTeJIbHOCTD
IKOJbHIUKOB
1. M1 uccaexyem CBoiicTBa U CTPOEHUE KUBBIX Hccnenosarensckue
JKMBbI¢ 00bEKTHI OpraHu3MOB (CTPOEHHUE KIIETKH). | paboThl «Bce nu (CUHUIIBL,
(129) Bun, ocobp — opranusm kak Oenku, Oepe3bl U T.1.)
euHas cucTeMa. Aanranuu OJIMHAKOBbIE?
(mpucnocobnenus). [lousarue DOoTOKBECTY.
roMeocTasa KuBoro opranusma. | [Ipakruueckas pabota
Crioco0bl ero noaaepxKaHusl. «Cocrasnsiem KHUTY
Orpannuenus PEKOPAOB  pACTEHHH U

JKUBOTHBIX HAIIICTO Kpas».

2. Bausinue
OKpYXKaKoLIeH
cpelbl HA JKUBbBIE
opranu3msl (22 4)

@DaKTOpPBI OKPYKAIOIIEH CPEIbI
(abmoTrueckre, OMOTHYECKHE,
aHTpornore’ssie). [Ipumepsr
abMoTHyeckux (hakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIUSTHUC HA )KU3HEIEATESILHOCTD
KUBBIX OPTaHU3MOB:
TeMITepaTypa, CBET, BIAKHOCTb.
OcCHOBHbBIE 32aKOHOMEPHOCTHU
IIPUCITOCOOJICHHS KUBBIX
OpraHu3MOB K a0OMOTHYECKUM
dakTopam. [IpucnocobaeHus K
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temmneparypa,
BJIQ)KHOCTH U CBET.

[IpakTrueckoe 3aHsTue
«IBeT u Temno» (KyOuku
JbJia B3BECUTb, MOJOKUTh
B yamiku [letpu Ha
Pa3HOIBETHYIO OyMmary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpee
pacrasi).

[IpakTrueckoe 3aHsTHe
«Yto pactBOpsieTcs B
BOJIE» (IKCIIEPUMEHT
«Kuxuit mom»).
[IpakTHueckoe 3aHATHE
«luddysus BeuecTs B
BOJIe (pacTBOPHI)»,
«JIBEeHME pacTBOPOB IO
LBETKY».

[IpakTHueckoe 3aHaTue
«Jlen nnaBaer B Boze
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTHueckoe 3aHsTHE
«Jlen npu 3amep3aHuu




pacumpsieTcs»
(pa3pylilieHre KaMHs
(mouBoOOpazoBaHue),
3aMep3aHUe KIIETOK).
[IpakTueckoe 3ansaTue
«ly6ay (KyOuKu Japaa
3aBEPHYThH B pa3HbIN
MaTepual, B3BECUTD).
[IpakTuueckoe 3ansTue
«ITurmMeHTb» (MOKHO
pa3lieIuTh Ha BaTMaHe
KpacuTeIu U3
(daomacTepoBy.
[IpakTueckoe 3aHsTHE
«Kax )KMBOTHBIEC TJIABAIOT
B BOJIe» (DKCIIEPUMEHT ¢
MTATICTKOM ).
Uccnenosarensckue
pabots! «BnusiHue cBera
(Temuia, BIaXXHOCTH,
COCTaBa MOYBHI) HA
pacTeHHs B €CTECTBEHHBIX
WJIU UCKYCCTBEHHBIX
YCHOBUSX» (HA TOCTYITHOM
Marepuare).

3. B3zaumopgeiictBust

’KHBBIX OPraHU3MOB
(8 )

buotnueckue paxTopsr.
3aKOHOMEPHOCTH Pa3BUTHS
MEXBUTOBBIX
B3aUMOOTHOIIIEHUN.
KosBomtonus (XUIIHUK-KEePTBa;
Mapa3uT-X03sIMH) DBOIIOIHUS
cTpateruii J0OBIBAHUS TTHTITH.
CommansHocTh. Bunpl-
BceneHIel. [lepeyeHn pacTeHwmiA-
BpEIUTENEH.

HccaenoBaTenbckas
pabota «Habnronenus 3a
B3aMMOOTHOIICHUSIMH
YKUBOTHBIX TIPU
TOOBIBAHUH ITHIIH
(KOPMYILIKH JUIsl OTUL, AJIS
TOPOJICKUX UJIA CEITbCKUX
YKUBOTHBIX). Bel-
KamephD».
Hccaenosarenbckas
pabota
«PacnpocTpanenue
BUJIOB-CUHAHTPOIIOB B
HaIlleyl MECTHOCTH




4. Yesi0BeK B KU3HU
pacTeHuu u
KUBOTHBIX? (14 1)

AHTponoreHHsie (haKTOpHI.
[IpaBaa nu, 4TO MEPBOOBITHHIE
JFOJ KWJIA B TADMOHHH C
npupoaoii. OJoMaIHuBaHUE U
MPUPYUYEHUE )KUBOTHBIX U
pacTeHuii. 3aueM crnacatb
BBIMHPAIOLLUE BUJIbI, KaK 3TO
nenatb. KynbTypHble pacTeHUs U
ux aukue npeaku. [ouemy
BaXKHO UX COXPaHSITh.
Pa3nooOpa3ue KynbTypHBIX
pacTeHU U UX 3HAYCHUE B
KU3HH yesoBeka. KpacHas kaHura
Bawei Teppuropun. Ocodo
OXpaHsieMbI€ TEPPUTOPUH,
3anoBeTHUKU Poccun u Mupa.

[TpakTudeckas pabota
«PazHooOpasue
KyJIbTYPHBIX PACTCHHI B
Camapckoii 067acTm.
HccnemoBaTenbekast
pabota «Brnusiaue
AHTPOTIOTEHHBIX (PAKTOPOB
Ha pa3BUTHE PACTECHUU B
ropo/ie/HaCeIICHHOM
ITYHKTEY.
DKCKypCHs/TIpaKTHYECKast
pabota «OOIIT B
Camapckoii o6macTiu—
YHUKaJIbHbIE O0BEKTHI
PUPOIBD».

5. Dkonornueckue
Humu (12 )

buocdepa — ogna u3
BaKHEUIITUX 000JI04EK 3eMIIH.
UTto Takoe «3KOJIOTUYECKHE
HUIIN» U KaK OHH
dbopmupytorca? GopMupoBaHue
3HaHUHU 110 OMOpa3HOOOPaA3HIO
KU3HEHHBIX (QOPM,
MTOBECHUYCCKUX
IPUCIIOCOOJICHH,
MOAU(PUKALUOHHAS
U3MEHYUBOCTH (Ha 0a30BOM
ypoBHe). PacTutenbHble
COOOIIIECTBA ¥ UX THIIBI.
PazButne u cMeHbI
PACTUTEIHHBIX COOOIIECTB.

Uccnenosarenbckue
paboThI «IKOJIOTHIECKUE
HUIIN BOKPYT TEOS —
onucanue GakTopoB
OKPYXKAaIOLIEH CpeabD».
HccnenoBarenbckue
paboThI
«DEHOJIOTUYECKHUE
HAOIIOICHUS.

Moayab «OCHOBBI pac

TeHHeBOACTBa» 7-8 Ki1acchl (68 yacoB)

PACTCHUEBOACTBO

24)

OCHOBHBIE (haKTOPBI
BBIpAILLIMBAHUS PACTCHUM.
Hcropus passurus
arpOXMMHUYECKUX 3HAHUN
(pabotser M.B. JIomonocoga, O.
JIubuxa, Byccenro, B.B.
HokyuaeBa, K.A. Tumupssena,
II.A. Kocteruena, JI.H.

Tembl OcHoBHOE coaep:xaHue JesaATeIbHOCTH
IIKOJbHUKOB
Tema 1. BBegenue B | Uto-Takoe pacTeHUEBOACTBO: [TpakTruueckas paborta

«bouka JIubuxay.




[IpssHUIIHUKOBA U Ap.).

Tema 2.
ArpoTexHu4ecKui
IKcnepuMeHT (6 1)

[IpaBuiia mocTaHOBKHU
arpod’KCIIEPUMEHTOB.
ITocTaHOBKA SKCIEPUMEHTOB C
pacteHusiMUA. Be1OOp TemBbl,
COCTABJICHHME TMIIOTE3bI, LIETIU U
3a/1a4 IKCIIEPUMEHTA 110
BBIPAIIMBAHNIO PACTCHUH B
KOHTPOJIUPYEMOM Ccpelie.
KonTponu, nosropHocty,
MIPOBE/ICHHUE IKCIIEPUMEHTA.
[ImaHnpoBaHue SKCIIEpUMEHTA.
OueHka pe3yabTaToB
AKCIIEPUMEHTA.

OcBoeHue TEXHOIOTUU
KpPYTJIOTOAUYHOIO BBIPAIIMBAHUS
CaJaToB U MUKPO3€EJICHU B
KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIX YCIIOBUSIX.

Hccnenosarenbckas
pabota «PaKTOpHI,
BJIMSIIONINE Ha
IpopacTaHue ceMsH (pocT
IIPOPOCTKOB)».
[TpakTudeckas pabota
«CO0p yCTaHOBKH IS
BBIPAIIMBAHUS PACTCHUH B
KOHTPOJIUPYEMBIX
YCIIOBUSIX).

Tema 3. PoJub
XHMHYECKHUX
3JICMEHTOB B

NUTAHUM PACTEHUN
(20 a)

Bopa. PactBop. BeITskKa.
AHHMOHBI, KATHOHBI,
3JIEKTPONPOBOAHOCTH U pH
pacTtBopa. Poib xumuueckux
3JIEMEHTOB B MUTAHUU PACTEHU.
[TosyyeHne nuTaTeIbHBIX
BEILIECTB PACTCHUSIMH.

VY noOpeHnusi: opraHuveckue,
MUHEpAJIbHbIE,
MUKpoOHosornyeckue. Tumsl
NIUTaHUs pacTeHUu. Bo3nymHoe
U MUHEpaJibHOE (KOPHEBOE)
MMUTAHUE PacCTEeHUU. TpaHcopT
MUTATEJIbHBIX BEIESCTB
pACTEHUI: BOCXOIAIIUN U
HUCXOISINN TOK. Baxkuenmue
Kanuiinele, pochopHbie U
a30THBIC YAOOPEHUS, NX
cBorctBa. [IpocThie U ClOXHBIE
yA00peHuUs.

Poct u pazButune pacrenuii:
ATaIlbl OHTOreHe3a, (haKTOPHI,
BJIUSIIOIIME HA POCT PACTECHUIA:
CBET, I'yCTOTa MOCAJ0K, MUTaHHUE,
cyocTpar.

Oco0eHHOCTH TUTAHUS

[IpakTuueckas padora
«CxeMbl TUTaTENbHBIX
pactBOopoB. Pacuer 103
yAOOpEeHH 715t
MUTATEJbHBIX PACTBOPOBY.
[TpakTuueckas padbora
«ITpaBuna cMemmBanus
ya00peHui»
[Tpaktrueckas padorta
«IIntanne pacreHnii:
TEXHOJIOTHSI
MIPUTOTOBJICHUS
MUTATEIbHBIX PACTBOPOB
JUTSL pa3HBIX KYJIBTYPY.
[TpakTuueckas padorta
«MoHUTOpUHT
MUHEPAJIBHOTO MUTaHUS
pacTeHUIN.
[IpakTuueckas pabora
«PacturenbHas
JTIAarHOCTUKA.
UccnenoBarenbckas
pabota «O1eHka
COCTOSIHMSI KOMHATHBIX
pacTeHuH, paCTEHUHN HA
LIKOJIbHOM TEPPUTOPUH,




pacteHuii a30ToM. A30T U €ro
3HAYEHUE B )KU3HU PACTECHUU.
DopMBI a30Ta U UX
MpEBpaIllCHUE B TTOYBE.
Hctounuku docdopa amns
pacTeHus. 3HaUCHHE
dbocdhopcoaepxkamux
COCIMHEHUN B KJIeTKe. Poiib
MaKpOIPTUYECKUX COCTUHEHUN
dbocdopa B sHEPreTHIECKOM
oOMeHe.

Bnusinue kanus Ha pusnyeckue
CBOWCTBA MPOTOILIA3MBbI, HA
(dbepMeHTBI YTIIEBOIOPOIHOTO
oOMeHa, cuHTe3 OEJIKOB U JIp.
Ponb kanus B nogaep:;xaHuu
HOHHOT'0 0OajlaHCca B TKaHSX, B
MpoILIeccax CaMOPETYJIALINH.
Perynaropnas u
CTPYKTYpoOoOpa3oBaTeIbHas
pOJIb KUIBIIHS. Y4YaCTHUE B
00pa30BaHUM KJICTOUHOU
CTEHKH, OJJIEpKAHUU
CTPYKTYpBI MEMOpaH U
pEryJisiiius UX TPOHUIIAEMOCTH.
3HaYEHWE MarHus B
MeTa00IM3Me paCTCHUH.
Marnuii B coctaBe xjiopoduia,
CXOJICTBO XJIopoduuIa u
reMorjaoOrHa Kak
CBHUJICTEJILCTBO €AUHCTBA
OpraHu4ecKoro Mupa.

Cepa u ero OCHOBHBIC
COEMHEHUS, UX POJIb B
CTPYKTYPHOU OpraHu3aiuu
KJIETKH, Y4acTHE B
OKHCIIUTENIbHO-
BOCCTAHOBHUTEIBHBIX PEAKIUIX
MuUKpOIIIEMEHTHI.
[Ipencrasiienus o poiu
MHUKPORJIEMEHTOB B
MeTab0JIM3Me PACTEHUH.
Oco0eHHOCTH TTOCTYIIICHUS
MHKPO3JIEMEHTOB B PACTEHHUS.
CuHepru3M 1 aHTaroHu3M

yCTaHOBKa MPUYUH
MaTOJOTUYECKUX
COCTOSIHMM (ITpH
HaJIUYUN ).
Hccnenosarenbckas
pabota «OneHKa BIUSHUS
Pa3IMYHBIX AJIIEMEHTOB Ha
COCTOSIHME PacTEeHUM
(cocTaBiieHHE Pa3TUYHBIX
MTOKOPMOK)».




SJICMCHTOB ITMTAaHUA paCTeHHﬁ.
PacturennHas JUAarHoCTHUKa 1
MECTOObI I/II[GHTI/ICI)I/IKEU_[I/II/I
HCI[OCTaTKa/ N30BITKA PJIEMECHTOB
ITUTaHHA.

Tema 4.
Peryasitopsl pocra
pacreHuid. 3amuTa
pacrenmi (4 1)

[TonsiTue o perynsitopax pocra
pacteHuii. CTUMYJISITOPBI pOCTa
— (bUTOrOopMOHBI (ayKCUHBI,
ruO0epeIITUHBI, TUTOKWHUHBI).
NHruduropsl pocta pacTeHUM:
1. mpuponnsie (abcuu3zoBas
KHCJIOTa ¥ HEKOTOPBIC
(heHObHbIE BEIlleCTBA
(MKymapoBasi, KOpu4yHas,
CaJTUIIAIIOBAs KUCIIOTHI).

2. CHHTETUYECKUC
(MOpGhaKTHHBI, peTapaHThI,
nedoMaHThl, T€CUKAHTHI,
repOunubl). UTOMOHUTOPUHT
U OLICHKA COCTOSIHUS PaCTEHUM.
CoBpemeHHBIE CITOCOOBI
MOHUTOPHUHTA.

3ammTa pacTeHUM OT
BPEIUTEIIEH: OCHOBBI
onomerosa.

[IpakTrnueckas padora
«DPUTOMOHUTOPHHT U
OLIEHKA COCTOSIHUSA
pactenuii. CoBpeMEHHbIE
CIIOCOOBI MOHUTOPUHTAY.

Uccnenoarenbckas
pabota «Bnusiaue
reTepoayKCruHa Ha
npopactaHue (pocT Ha
Pa3HbIX CTAUAX, B Pa3HBIX
YCIIOBUSIX ) Pa3IMYHBIX
pacTEHUI.

[IpakTnueckas padota
«MHcekTapun: npaBuia u
YCJIOBHS pa3BEACHUSA
MTOJIE3HBIX HACEKOMBIX).

Tema 5. Boanasi,
necyaHasi v
NMOYBEHHAS
KYJbTYPbl, HX
NnpuMeHeHue B
BbIPAIMBAHUU
pacreHmi.
Pdusunojorus
pacrenuii (8 u)

Bonnas, necuanasi v moYBeHHAs
KYJbTYpPbI, UX TPUMEHECHHE B
BBIPAILIMBAHUU PACTCHUM.
[IpoBeneHue BOABI B KOPHE U
cTebie pacTeHUIA.

Boaneiil pexuM pacTeHU:
CTpOEHHUE YCTHUIL: (aKTOPHI,
BIIUSIOIIME HA UX PACKPBITHE U
3aKpbITHE. 3HAUEHUE MEXaHU3Ma
peryJISIlIuy UCTIapeHUsl BIaru
pacTeHuEM.

POTOCUHTE3 — YHUKAJIBHBIN
MpolLecc pacTeHur. TeMHOBas 1
cBeroBas (as3el poToCHHTE3A.
3HadyeHue poTocuHTE3a IS
KUBBIX OpraHnu3MoB. DaKTOpbI
pOCTa pacCTEHUI: BO3AYX U
aspanus. [logzemHoe npixanue
PACTEHHMI1: COCTaB IOYBEHHOIO
BO3TyXa, Ta3000MeH. ['a3000MeH

[IpakTuueckas pabora
«KopHeBoe naBiieHUE.
[TpakTuueckas pabora
«IIpurorosienue
npenapara yCThHI
METOJIOM CJICTIKa.
Uccnenosarensckue
pabots! «BnusiHue
YCIIOBUM COEpKaHUs
pacTEeHUM Ha KOJMYECTBO
YCTBUII.

[TpakTuueckas padorta
«DPyHKIIMOHAJIbHAS
JIUAarHOCTHKA PACTECHUM IO
AKTUBHOCTH
XJIOPOIIACTOBY.
Uccnenosarenbckas
pabota «Onpenenenue
xynopodpumna A u b,
OIIEHKA




pu OECIIOYBEHHOM
BBIPAIIBAHWH.

(bOTOCUHTETUYECKOM
AKTUBHOCTHU PAaCTEHUU U
(bakTOpOB, BIUSIONINX HA
HEEe».

[IpakTuueckas paborta
«Ansparust, COz u Os.
JIpIXxaHue pacTEHUN».
[IpakTuueckas paborta
«Jlp1xaHue pacTeHUM:
OIIEHKa MHTEHCUBHOCTH
JbIXaHUSI PACTEHUN U
IIJIOJIOBY.
Hccnenosarensckue
paboTsl «Bnusiaue
croco0a BbIpaLUBaHUS
(cocTaBa mUTaTEIHHOMN
CMECH, CXEMbI BHECEHUS)
Ha POCT U Pa3BUTHSA
Pa3NIMYHBIX PACTEHUI.

Tema 6.
KyabtypHbie
pacTeHmusl.
CoBpeMeHHbIE

ACMEKThI CeJIeKIUU
(20 a)

Kak denoBek ctan uCnonb30BaTh
pactenusi? CBsi3b pa3BUTHS
IUBUJIM3AIUN YEJIOBEKA U
OJIOMAIlIHUBaHMS PACTEHUM.
JomecTukanus.
HacnencrtBeHHOCTD 1
U3MEHUYNBOCTH — OCHOBHBIE
CBOMCTBA KMUBBIX OPTaHU3MOB.
HN3menunBocTh. Buabl
M3MEHYHUBOCTb.

I'en —maTepuanbHBIN HOCUTEID
HACJICICTBEHHOCTH U
n3MeHUnBOCTU. HyKkenHoBbIE
KHUCHOTHI. JIokanu3amnus
FEHETUYECKOr0 MaTepuasa B
KJIeTKe. JleieHne KIeToK.
Penukanus JIHK. OcHoBHas

J0TMa MOJIEKYJISIPHON OMOJIOTHH.

Tpaunckpunuus. TpaHcisuus.
MyTtanuu.

Oddekt OyTHIIOYHOTO
TOPJIBIIIKA U TEHETUYECKOE
pazHooOpasue. Uto Takoe
reHO0aHk? 3aueM COXpaHsITh
TEHETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CITIOCOOBI

Juckyccus
«JlomecTukanus, Bce a1
pacTeHus U )KUBOTHBIE,
KOTOPBIE KUBYT PSAOM C
YEJIOBEKOM UM
0JIOMAaIlIHUBAIOTCS?
MoO3KHO 511 cUuTaTh
TapakaHa 0JIOMalTHEHHBIM
JKUBOTHBIM?».
[TpakTrueckas paborta
«MonudukarmonHas
U3MECHYHUBOCTH (JIUCTHS,
UTOJIKH C OJTHOTO
JIepeBa)».

[TpakTruueckas paborta
«I'eH — uHCTpYKLHS 1O
cOopke KIeTKH (Ha Oucepe
WJIU KOHCTPYKTOPE)».
[TpakTuueckas padorta
«MyTanus Ha 6yTepopoe
(JTIF000M 00BEKT M3
npeablIyel padoThl, Te
U3MEHEHUE UHCTPYKIUU
IPUBEAET K U3MEHEHUIO
BHEIIIHETO BHU/IA
00BEKTa)».




COXpaHEHUS TEHETUIECKUX
peCypcoB pacTeHHi (ex situ u in
situ).

3unauenue padbot H.M. BaBuiosa.

3aKOH rOMOJIOTHYECKHUX PSAIOB.
L{eHTpbI TPOUCXOKICHUS
KYJbTYpHbIX pactenui H.U.
Basunona u I1.M. XXykoBckoro.
OCHOBHBIE METO/IBI CEJIEKIINU.
I'm6punmuzanus. opmer ordopa.
OcCHOBHBIE HANPABJICHUS
CEJICKIIMU: YIyUllIeHUE
YPOKaUHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U aOMOTHUYECKUM
dakTopam.

Ectb nm xu3Hp B npodupke?
BuotexHomorus KyabTypHBIX
pacTeHU.

Kak uenoBek moxet
MOJIUQPUITUPOBATH PACTEHUS?
['eneTnueckoe pelaKTUPOBAHUE.
CoBpeMeHHbBIE TTOXO0/1bI U
JOCTUKEHHUS TEHETHYECKOTO
pPEIaKTUPOBAHUs PACTEHUN.

[IpakTrueckas pabota o
rpymmnaMm «OTkyaa Ha
HAIIIUX CTOJIaX

(G PYKTBI/OBOLIH/3TaKNY.
[IpakTuueckas pabota
«BpipammBaem ropox. Kak
IIPOBECTHU CKPEILIMBAHUE Y
ropoxay.
HccnenoBatenbekast
paborta «BpIpamuBanue
pacTeHuil B IpOOHPKE»
(MOKHO BOCTIONIb30BATHCSA
pe3ynbTataMu
TPEIBITYIINAX
HKCIIEPUMEHTOB TIO
COCTaBIICHUIO
MUTATENBHBIX PACTBOPOB
JUTSl paCTEHU ).
[IpakTnueckas padota
«['eHOMHBIE HO>KHUIIBI
(MoaenupoBaHue paboThI
cucteMbl CRISP-Cas)».

Tema 7.
PacTtureabHast

npoaykiusi (8 1)

Hanzemurbie 1 moa3eMHEIE
opranbl pactenuid. [ToGer u
BUOU3MEHEHHBIN MOOET
pactenunii. CriocoObl
Pa3MHOXKEHUS PACTEHUM.
[TonsTre 0 KauecTBE MPOAYKTOB
nutanus. [IpoGiemsr
KOHKYPEHIIUU OT€YECTBEHHBIX
MPOJIYKTOB MUTAHUSA C
uMINopTHeIMU. Jlorucrrka
JIOCTaBKU U CPEACTBA
COXpPaHEHUS TPOIYKTOB
MATaHMUS.

MuKpo3€eseHb: TTOJE3HOCTh U
TEXHOJIOTHUSI.

XUMHUYECKUN aHAJIN3
npoaykuuu. OCHOBBI
CHEeKTpOhOTOMETPHH.
[ToreHnmomeTpws.
Xpomarorpadusi.

[IpakTuueckas padbora
«IIpenenbHO 1OMyCTUMBIE
kouuentparuu (1K) u
METO/Ibl KOHTPOJIS
Oe3omacHOCTH
PACTUTEIBHBIX TPOIYKTOB
TTUTAHUS.
Hccaenosarenbckas
paboTta «O11eHKa KayecTBa
BBIPAILICHHOM
MUKpO3€eJIeHn» (1100
CBOSI, TUOO U3 Mara3uHa).
[TpakTruueckas paborta
«Meto1pl OLIEHKH!
Ka4eCTBa PaCTUTEIbHON
MPOIYKIIMU: XPAHCHHUE U
COXPaHHOCTb
MUTATETHHBIX BEIECTBY
(Mo 1oCcTynmHOMY
000pYI0BaHUIO).
Uccnenosarenbckas




pabota «OnpeneneHue
BuTamMuHa C METOJIOM
00paTHOTrO TUTPOBAHMUS B
IUIOAaX Ha Pa3HOM CpPOKeE
(cmoco0e) XpaHeHUs.

Monyab «bruoTexHoorus» 7-8 Kiaccobl (68 yacoB)

TeMbl

OcHOBHOE coepKaHuE

JlesiITEJILHOCTD
IKOJbHUKOB

Tema 1.
BbuorexHosorus
4 v)

[TonsiTe OMoTEXHOIOTUU. 3a4eM
YeJI0BEKY OMOTEXHOJIOTHH, B YEM
WX TIPEUMYIIIECTBO TIEPe]T
XUMUYECKUM CUHTE30M. OCHOBHBIE
OMO00OBEKTHI OMOTEXHOIOTUU:
IIPOMBIIIICHHBIE
MUKPOOPTaHU3MBbI, KJIETKU U TKaHU
pacTeHul, >KUBOTHBIX U YEJIOBEKA,
OMoKaTaIM3aTOPHI.

ChIpbe 111 OMOCHHTE3a U OLIEHKA
ero OMOJIOTUYECKOU IIEHHOCTH.
OCHOBHBIC HICTOYHUKH yTIIEPO/Ia,
aszota, pocdopa, MUKPOIJIEMEHTOB.
HccnenoBanure HOBBIX MCTOYHHUKOB
CBIPhs (BKJIFOYAsi BOIPOCHI €TI0
peaBapuTeNbHON 00paboTKH),
pa3paboTKa HOBBIX MUTATEIBHBIX
Cpell, B TOM YHCIIe BKIIFOYAIOIINX
OMOCTUMYJISITOPHI U IpyTHE
AJIEMEHTHI YIIPABJICHUS U
OTNITHMH3AIIAN TTPOIIECCOB
OouocunTte3a. Metompl
ONTHMH3AIIMN TUTATSIBHBIX CPE/I.

[IpakTuueckas padora
«IIpumepsr
IPUMCHCHUS
OMOJIOTMYECKHUX
0O0BEKTOB B TBOCH
KA3HI.

Tema 2.

MuxpoOuoJiorust
(12 g)

[TosoxeHne npoKapuoToB B
CHUCTEME OpPTaHUYECKOT0 MHUpA.
CrtpoeHue OakTepuaIbHON KIETKH.
Knaccudukanusa 6akrepuil.
Mopdonorus 6akrepuii. [Ipocteie
U CJIO’KHBIE METO/IbI OKPALIMBAaHUS
Oakrepuit. Dusnonorust 6akTepHii:
NUTaHKUe, JbIXaHUe, POCT U
pa3MHOXKeHHEe. 3HAKOMCTBO C
JOMEHOM Apxeun
(3KCTPEMO(PHUIBHOCTbD,
O0COOEHHOCTH CTPOECHHUS KIIETKH).

[IpakTuka.
JlabopaTtopHas pabota
«PUKCUPOBAHHBIE
npenaparbl OaKTePHil.
Omnpenenenue Gopmbl
IPEIIOKEHHBIX
KYJIBTYP
MUKpPOOPTaHU3MOB,
VCIIOJIB3Ys IPOCTON
METO/]I OKPACKM».
JlabopaTtopHas pabota
«Onpenenenue Tumna




MOJ0YHOKHUCIOE U CIUPTOBOE
opoxxenue. dotorpodHbie U
XeMOTpoQHBIE OAKTEPHUH.
Kunernueckoe onrcanue npouecca
pOCTa MUKPOOPTaHU3MOB.
DKCIOHEHIIMAIbHAs MOJENb POCTA.
Kuneruka rudenu
MHUKPOOPTaHU3MOB.

[Tatorennsie 6akTepun. YymHas
NaJ04Ka ¥ YepHasi CMEPTB,
00TynH3M, CTOJOHSK, TyOepKyIIes.
Hcropust 60pbOBI C
OakTeprabHBIMU HHDEKITUSIMU.
BoiiHa 6eCKOHEYHOCTH:
AHTUOMOTHUKH MPOTUB OAKTEPHIA.
MexaHu3MBbl I€UCTBUHN
AHTUOMOTUKOB. MEXKIIETOUHAs
KOMMYHUKaIus 0aktepuii. YyBCTBO
KBOpyMa.

[Ipumenenune 6akTepuit
yenoBekoM. Kunernueckoe
omnrcaHne OMOCUHTE3a TPOTYKTOB
MHUKpoOpranusmamu. bakrepun,
KOTOPBIE MOTYT pa3jararhb
IJIACTHK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTHUH.
HckyccTBeHHBIE acconauu
PaCTEHHMI C MUKPOOPTraHU3MaMH

KJIETOYHOW CTEHKH
METOJIOM OKpallIBaHUS
o ['pamy» (ipu
HAJIMYUU PEaKTHUBOB).
JlaGoparopHas padoTa
«IIpurortoBrienue
MPYKU3HEHHBIX
penaparoB
MOJIOYHOKHUCIIBIX
OaKTepHUiD».
JlabopaTopHas pabota
«IToceB cMbIBa C pyK Ha
yamku [letpuy».
JlaGoparopHas paboTa
«Bblenene YncTon
KYJIbTYpbI OaKTEpUH.
MeTton pa3BeacHUI.
MeToa uCTOMArOIIETO
HITPUXA.
JlaGoparopHas paboTa
«Mopdonoruueckas
XapaKTEPUCTHKA
BBIJECJICHHON YUCTOMN
KYJIbTYPBI:
XapaKTEPUCTHKA
KoJIoHUH, (hopma
OaKkTepuii, TUTI
KJIETOYHOU CTEHKW.
JlaGoparopHas paboTa
«CpaBHeHnue pocta
MUKPOOPTaHU3MOB Ha
yarike 0e3 u C
n00aBICHUS
AHTUOVMOTUKOBY.
Hccaenosatenbckas
pabota «Ilouck
MUKPOOPTaHU3MOB
obnagaronmx
AHTArOHUCTUYECKOMN
AKTUBHOCTBIOY.
UccnenoBarenbckas
pabora «Briienenue
MOJIOYHOKHUCITBIX
OakTepuil,
UCCIIEIOBAHUE UX




AKTUBHOCTI.
HccaenoBaTenbckas
pabota «Beiaenenue
OakTepuil MOJE3HBIX
JUTS PACTCHUID.

Tema 3.
JyKapuOTHYECKHUE
OPraHu3Mbl B
OMOTEeXHOJIOTHH
(mu1ecHeBbIE TPUOBI,
JAPOAKM,
Bogopocian) (12 u)

[1necHeBbIe rpUOBI IPOYIIEHTHI
OMOJIOTUYECKH aKTUBHBIX BEIIIECTB
OO0mas xapakTepucTUKa APOKKEN
caxapomulietoB. Mcropus
UCIIOJIb30BAHUS APOAOKEH B
TPaAUIIMOHHON OMOTEXHOJIOTHUH.
TexHoJIOruu BUHOJENUS U
XJ1e00IeUCHHS,
CIIEHHATU3UPOBAHHBIE PACHI
Ipoxckeil. MeTabosiu3M IPOXKeH.
Peakuust cnupToBOro OpoXKeHUs.
[Tomy4deHnne BTOpUYHBIX
MeTa0O0JIUTOB B APOioKaX. Jpoxoku
Kak MPOAYLIEHThI OMOTOTUIMB.
[Tonydenue 1eneBbIX OEIKOB B
JIPOOKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MOJIOBOTO Pa3MHOXEHUS Y
JIPOXKEN, 3HAUYCHUE U3YUCHUS
MUTO3a U IIUTOKKUHE3a IS
ONTUMU3AIIMHU MTPOIECCOB
KYJbTUBUPOBAHUS JPOKKEBBIX
ITaMMOB, TOHUMAHUS TPUYUH
MAaTOT€HHOCTH JIPOKIKEN U TPUOOB,
MOVMCKa MUIIICHEH (PYHTUITUIOB U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
penapaTos.

Bopopocnu — nepcriekTuBHbBIN
0OBEKT JIJIs1 MPOM3BOJICTBA O€IKa U
yIiieBoJ10B. buotexnonornueckue
METO/bl OYUCTKU TBEPABIX,
KUIKAX OTXOJIOB U Ta3000pa3HBIX
OTXOJI0B MPOU3BOACTB. CTOYHBIE
BOJIbl. CXEMBbI OUUCTKH.
buodunbtpsel, aspoTeHkw,
METAaHTEHKHU, OKCUTEHKH.
AKTHUBHBIN W U BXOJSLIUE B HETO
MUKpOOpraHu3Msbl. Vcrnosib3oBanue
BOJIOPOCJIEN B OUYMCTKE CTOYHBIX
BOJI.

JlaGoparopHas padoTa
«Iloncuer kneTok
IPOIKEU B KaMepe
['opsieBay.
JlaGoparopHas padoTa
«OOHapyxeHue
MPOYKTOB CTUPTOBOTO
OpOKEHHUS: ITHIIOBOTO
CIUPTa U YTIEKUCIIOTO
razay.

JlaGoparopHas paboTa
«HaOmonenue
Pa3MHOXKEHUS
TIPOMKIKEBBIX KIICTOKY.
[IpakTuueckas padora
«ITosyuenue TBOpOra n
Keupa Ha OCHOBE
MOJIOYHOKHUCITBIX
OaKTepHii».
[Tpaktrueckas padborta
«OCHOBHBIC BHJIBI KBaca
U UX XapaKTEPUCTHKA
«poxxu u
MOJIOYHOKHUCIIBIC
OakTepuw,
PUMEHSEMBIC JIJIS
IPOU3BOJICTBA KBACay.
[TpakTuueckas padorta
«CpaBHUTENBHBIN
aHaJIN3 Pa3BUTUS
TIPOXKEHN B adpOOHBIX U
aHa’POOHBIX
YCIIOBUSIX».
[TpakTuueckas padorta
«Meto1pl O1IEHKH!
CBOWCTB
XJ1I€00TEeKapPHBIX
TIPOKIKEM.
OcoOennoctu
NpPUMEHEHUS




IPECCOBAHHBIX,
CYIIICHBIX H
WHCTAaHTHBIX
TPOAKEN.
UccnenoBarenbckas
pabota «Brnusaue
(U3UKO-XUMUYECKUX
(daKkTOpOB HA KAYECTBO
OMOTEXHOJIOTHUECKOM
npoAyKIuH (KBac,
kedup, CoIp, XJ1e0 U
Tp.)».
UccnenoBarenbckas
pabota «BnusiHue
(U3UKO-XUMHUUYECKUX
(dhakTOpOB Ha POCT
Bonopociu (Chlorella
vulgaris)».

Tema 4.
HacaencrBennas
undopmanus (8 1)

HacnencrteeHHOCTD 1
M3MEHYHUBOCTh — OCHOBHBIE
CBOMCTBA KMBBIX OPTaHU3MOB.
N3menunBocTh. Buasl
U3MEHYHUBOCTb.

I'en —MaTepuanbHbIi HOCUTEID
HACJICCTBEHHOCTH U
U3MeHUYMBOCTH. HykiienHOBbIE
KHUCJIOTHI. Jlokamm3anus
FEHETUYECKOT0 MaTepuasa B
KJeTKe. JlelleHrue KIETOoK.
Permukanus JIHK. OcHoBHast
JI0TMa MOJICKYJISIPHOM OMOJIOTUH.
Tpaunckpunuus. Tpancusuus.
MyTtanuu.

[IpakTuueckas paborta
«MoauduxanmoHHas
U3MEHYUBOCThH (JIUCTHA,
UTOJIKHA C OJTHOTO
JepeBa)».
[TpakTrueckas paborta
«I'eH — mHCTpYKIHS MO
cOopke KJIeTKu (Ha
oucepe i
KOHCTPYKTOPE)».
[IpakTuueckas paborta
«MyTranus Ha
oytepOpoe (moboi
00BEKT U3 TpebIIyIIEH
paboThI, TJIe U3BMEHECHHE
WHCTPYKIIUU TIPUBENET
K W3MEHEHUIO
BHEIITHETO BHJ1A

00BeKTa)».
Tema 5. [TosioxxeHue BUPYCOB B CUCTEME IIpocmotp
Bupycoaorus (6 4) | oprannueckoro mupa. CTpykTypa U | JOKyMEHTaIbHOTO
XUMHUYECKU COCTaB BUPYCOB. ¢unbMa o BUpycax.
Knaccudukanus BUpycos. [IpakTuueckas pabora.

Penponykuus Bupycos. Bupycer -
BO30yIuTEeNN MHPEKIIMOHHBIX
60me3neil. OHKOBHUPYCHI.
bakrepuodaru: ctpoenue,

«Meron pa3BeneHHI.
[IpakTuueckas padoTa.
«TutpoBanue
OaxkTepuodarony.




CBONWCTBA, IPUMEHEHHE.
buonoruueckue MeTo 161 60pHOBI €
BUPYCaMH.

Tema 6. 'ennas

OCHOBBI T'€HHOM HHXCHCPHHU.

[IpakTuueckas pabora

HHKEeHEePHUs U Bexkropa. Cnenuduyeckue «OHIOHYKJIEa3bl
OMOTEXHOJIOTHH dbepMeHTBI OaKTepUid. pectpukimu (padoTa ¢
8 4) buoTrexHonoruu npoayKuuu HYKJICOTUHBIMH
0eJIKOB B OaKTEpHAIbHBIX MOCJIEIOBATEIHLHOCTSIMU
KyJbTypax. JJocTimkeHus: reHHON Ha Oymare)».
UHKEHEPUH U OMOTEXHOJIOTHH. [IpakTuueckas pabora
CRISPR/Cas — cucrema «I['eHHBIE HOXKHUIIBI -
aJanTUBHOTO UMMYHHUTETA CRISPR/Cas
6axtepuit u apxeit. [MO. Metoasl | (MOAEIMpOBaHKE HA
noxyyenus: ' MO. Oymare)».
Urpa-muckyccns:
«Bpmrpaii rpaHT Ha
coznaane ['MO».
Tema 7. JlomecTukaiysi OCHOBHBIX Juckyccust
BuoTrexHosiorun B JIOMAIITHAX KUBOTHBIX; «JlomecTtukarusi, Bce Jiu
’KHBOTHOBOJICTBE COBPEMEHHBIE KCIIEPUMEHTHI 10 pacTeHus U KUBOTHBIE,
8 4) JIOMECTUKAIUU KUBOTHBIX KOTOPBIE KUBYT PAIOM
(Jiucuia, HOpKa u ap. — C YEJIOBEKOM UM
3KCIIEPUMEHTHI HAYYHOU IIKOJIBI OJOMAITHUBAIOTCA?
akanemuka bemnsiena). MO>HO 1 CUUTaTh
CoBpeMeHHbIE METO/IbI B TapakaHa
’KUBOTHOBOJICTBE: TPAHCIIJIAHTAIUS | OJIOMAITHEHHBIM
AMOPHUOHOB, XMMEPHBIC )KUBOTHBIC, | JKUBOTHBIM?).
KJIOHUPOBAHHUE. [IpakTrdeckas pabota
OcHOBHBIE 00JIE3HU KUBOTHBIX U «Metouka
POJIb MATOTEHHBIX KJIOHUPOBAHUS
MUKPOOPTaHU3MOB M Mapa3uToB B | (MOJEIMPOBAHUE HA
pa3BUTHH 3a00JICBAHUIA JOMAITHUX | Oymare).
YKUBOTHBIX U OCHOBHBIX MEpax [TpakTuueckas padorta
OOpBOBI ¢ HUMU; POJIb TTOJIE3HBIX «CocraBiieHue palioHa
MUKPOCUMOMOHTOB B OPTaHU3ME MUTAHUS KUBOTHOTO,
*KUBOTHBIX. [lonoxkurensHoe 1 pacyer pacxoJI0B Ha
no004YHOE (OTPHUIIATETHHOE) COZICPKAHUEY.
BO3E€MCTBUHA aHTUONMOTUKOB Ha Hccaenosatrenbckas
OpraHu3M B XOJI€ JICUCHUS paborta «OneHnka
YKUBOTHBIX; 1ICTTU U 3a]1a4H KauyeCcTBa MOJIOYHOMU
BeTepuHapuu. buorexnonorus POy KITAW.
KOPMOBBIX ITPEeNaparToB.
Tema 8. OCHOBHBIE METOIbI CEIEKIIUU. [IpakTuueckas padbora

BbuorexHoJioruu B
pacTeHHeBOACTBE

I'ubpuauzanus. ®opmel oTOOPA.
OCHOBHBIE HaNpPaBJIEHUS

«BpIpanmBaem ropox.
Kaxk nposectn




(10 v)

CEJIeKUUU: yIIyUIICHHE
YPOKANHOCTH, YCTOMUYUBOCTH K
OMOTUYECKUM U a0MOTHYECKUM
dakTopam.

OCHOBHBIE TOAXObI CENEKIUH U
OMOTEXHOJIOTHU KYJIbTYPHBIX
pactenuii, [ ubpuanzanus,
oTJaJeHHas THOpuan3anus,
MCKYCCTBEHHBI OTOOD, TETEPO3HC,
TpaHcpopmarus, MyTareHes,
T€HETUYECKOE PEAAKTUPOBAHUE).
Uctopus cenexunu B Poccuu u
MUpE, UCTOPHS PA3BUTHS
BAKHEUIINX COPTOB KYJIbTYPHBIX
pacTEHUN.

Kak genoBek Moxker
MOU(ULIMPOBATH PACTEHUS?
I'ennas naxxenepus pacreHui: Yro
TaKO€ TeHeTHYECKasi HH)KEHEepUs
pactenuii. TpaHCreHHBIE pacTEHMUS.
MeTtoasl nonyuenusi. OOpa3zoBaHue
OIYXOJIEN Yy PACTECHH.
ArpobakrepuanbHas
TpaHchopmanus: Ti-mna3Muabl.
I'ensr T-IHK. MonekynspHo-
T€HETUYECKUE MEXAHU3MBbI
TpaHchopmanmu. I 'eneTnueckoe
penaktupoBanue. COBpeMEHHBIE
NOJAXO/BI U IOCTHIKEHUS
TE€HETUYECKOr0 PEJAKTUPOBAHUS
pacTeHUN.

EcTb nu u3Hb B IpoOupKe?
buoTtexHooTHs KyJIBTYPHBIX
pacTeHUN.

CKpEILUBaHUE y
ropoxay.
[IpakTuueckas padbora
«]'eHOMHBIE HOKHUIIEI
(MozenupoBaHUe
pabOThI CUCTEMBI
CRISP-Cas).
Hccnenosarenbckas
pabora «BeIpamyBanue
pacTeHui B IpOOUpPKE»
(MOXHO
BOCIIOJIb30BaThCS
pe3yJibTaTaMmu
NpEAbLIY X
HKCHEPUMEHTOB I10
COCTaBJICHUIO
MUATATEIbHBIX
pacTBOPOB ISt
pacTeHuit).

Moayab «MoJsieKkyasipHble 0CHOBBI (PM3HO0JIOTHH B (papMakoorum» 9 Kiiacc

(68 yacoB)
Tembl OcHOBHOE coepKaHue JlesiTEeJIbHOCTD
HIKOJbHUKOB

Tema 1. BBenenune. buorennsie anemenTsl: | McciaenoBarenbeckas

dusnosornyeckass | opradoressi: O, C, N, H. pabora

xumus (20 v) AKTHBHBIE POpPMBI KUCTOpoaa, uX | «KomnyecTBeHHas
MOJTy4YEeHHUE, HEUTpanu3aius. OIIEHKA COJIepKAHUS
Maxkpos37aeMEHThI: TPOLIEHT MHKPOIJIEMEHTOB WJIN




COJIEp’KaHUSI B OPTaHU3ME,
BEITIOJTHSIEMas (PyHKITHSA,
COJIep’KaHME B MIPOAYKTaX MUTAHUS.
Ca2+ - cBsa3pIBaroONMe OCIKH,
JETIOHUPOBAHUE KaJbIIUS,
peryisiiys ypOBHA KaJlbIUs B
OpraHu3Me: TOPMOHBI IToYeK. Mg —
CTpOeHHE XJIOpoduIa, €ro
AKTHUBALMS COJITHEYHOW YHEPTUECH.
MUKpPOITIEMEHTHI: B KAKHUX
MOJIEKYJIaX COJIepKATCH,
BBITIOJTHSIEMast QyHKIIUS,
COJIEp’KaHME B MIPOAYKTaX MUTAHUS.
[TocnencTBus nepeao3uPOBKU
MHKpO3JIeMeHTaMu. Fe —
yCBaMBAEMbI€ TUIIbI COCAUHEHUM
xenesa. ['eMonpoTrenHsl,
reMOIMaHUH, IUTOXPOMBI. Cu —
YCBOCHHUE U TPAHCIIOPT ME/IU.
benku, conepxaiiue Meab.
[TaTonornueckue CHHAPOMBI
Menke u BuiabcoHa, CBsI3aHHBIC C
MeTa00JIU3MOM MEIU.

ToxkcHU4HBIC PJIEMEHTHI
[Tepuoauyeckoil CUCTEMBI IJIst
opranu3Ma. Biusinue HeocraTka
MaKpo U MUKPOIJIEMEHTOB Ha
YKUBBIC OPTAHU3MBI.

XKupsl. 3a0oneBaHus YEIOBEKA,
CBSI3aHHBIC C HAPYIIECHUSIMU
KUPOBOrO0 OOMEHA.
JncmunuaeMun.

VrneBoasl. 3a00eBaHuA YEI0BEKA,
CBSI3aHHBIEC C HAPYIICHUSIMU
yrieBogHoro oomena. CaxapHbIi
Ia0eT.

benku. Ctpoenune. 3aboneBaHus
YyeJIoBeKa, CBA3aHHBIC C
HapyLIeHUAMU OEJIKOBOro 0OMeHa.
Oynkiun 6enkoB. epMEHTHI.
Mexann3Mm nenctBusd. Knaccel
(bepMEeHTaTUBHBIX PEAKIIUM.
KodepmeHTsr.

BuTtamuHbl KUpOpacTBOPUMBIE,
BOJIopacTBOopuMEIE. [[peBpalienue

BUTaMHHOB B ITHILEBBIX
IPOIYKTaxX).
[IpakTueckoe 3aHsaTHE
«KauecTBeHHbIE
peaKkuuu Ha
OpraHU4YECKue
MOJIEKYJIBD).
[IpakTyeckoe 3aHsTHE
«JIeHaryparus OeIKOB»
[IpakTyeckoe 3aHsTHE
«/3yueHne aKkTUBHOCTH
aMuJa3b).
[IpakTnyeckoe 3ansaTue
«Inanus (knerouka
Tpayoe)».




BUTAMUHOB B aKTHUBHbIE (DOPMBI
Ko(hepMEHTOB. ABUTAMUHO3BI.
OCHOBHBIE TUIBI METAOOTUYECKUX
peakuuii. buosneprernueckue
npoueccsl. ['mukonus. Lukn
Kpe6ca. Llens nepenoca
3NEKTPOHOB. OKHUCIIEHUE KUPHBIX
kucioT. Katabonusm
AMHUHOKUCIOT. [ TIOKOHEOTEeHE3.
CuHTe3 yrieBo/ioB, OCJIKOB,
&KUpoB. MeTtabouTuyecKue
3a0oneBanus. [Ipaktuueckoe
3aHATHE: «pELICHUE 3a7a4 Ha
SHEPreTUYECKUI OOMEHY

Krnetka. Ilonarue memOpaHBI.
Oynkmun MmeMOpaH. Bubl
TpaHCIOpTa B KIIETKY.
MeMOpaHHbIE OpraHOUBI.
3a0o0JieBaHNs CBA3aHHBIE C
HapyIlIeHneM padoThl MEMOpPaHHBIX
oprasesui, 60Je3HU HAKOTJICHUSI.

Tursl KOHTAaKTOB MCIKAY KICTKaMMU.

3Ha4YE€HHE MEKKIETOUHOU
KOMMYHUKALMH JUJIS1 310POBbSI
OpraHu3Mma.

SAnpo. YpoBHHU yITakOBKH
XpOMaTHHA. XPOMOCOMHBIE
teppuropun. HememOpaHHbie
OpraHOM/IbI.

Tema 2.
Moaexkyaspaas
ouoJiorus (20 4)

OCHOBHBIE BEXU PA3BUTUS
MOJIEKYJIIPHOU OMOJIOTHH.
HyxienHoBbIE KHCIIOTHI.
OCHOBHbBIE IPUHIIUIIBI CTPOCHUS.
Matpuunsbie CHHTE3BI. Permkanms
— OCHOBA KJIETOYHOTO JEIECHUS.
[TpuHUMNBI pEeTUIMKALIUY.
MyTtauuu. YUTo BbI3bIBACT
n3meHeHus B ctpoennu JIHK.
[IpuHMnBI penapanuu.
TpaHckpumnuus.

I'enernueckuit koa. Tpancnsuus.
Opranusanusi reHoMa BUPYCOB
[IpoTuBOBHUpPYCHBIE CPEACTBA,
MEXAHU3MBI UX JEHUCTBUA.
Opranuzanus reHoMa OakTepuit

[TpakTuueckas padora
«Brigenenune JJHK u3
OaHaHay.
[Tpaktruueckas paborta
«Mopens JIHK-
OpUTaMU).
[TpakTuueckas padorta
«Omnpenenenue
KauecTBa MpenapaTroB
JIHK ¢ momorisro
CHEKTPOPOTOMETPUM»
(Tpu HATMYUH
000pyI0BaHUA).
[IpakTuueckas padbora
«PenkatuBHas
MallliHa (urpa-




AHTHOaKTEepuaIbHbIEC TPEnapaThl.
Opranuszanusi reHoMa 3yKapuoT
['eHOMHOE pelakTUPOBAHHUE.

JIEMOHCTPALIHS ).
[IpakTruueckas padora
«ITHP (momens
aMIuIipuKaIus Ha
oymare)».
[IpakTuyeckas padota
«Cua mpomMoTopay.
[IpakTuyeckas padota
«Pemmenne 3amaq Ha
FeHETHYECKUH KOJIY.
[IpakTrueckas padora
«DoJITUHT OEIKOBY.
HccaenoBaTenbckas
pabota
«Pacmpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTEpHil».
[IpakTuyeckas padota
«Pabota B
COBPEMEHHBIX
FeHEeTHYECKUX 0a3zax
naHHbIX. [I[poBeneHune
In silico ananusa

[IOCJIEIOBATEIBHOCTEN
TEHOBY.
Tema 3. [Tonstue o nexapcrBax. [Ipunuune! | MccnenoBarensckas
dapmakoJ0rus MOAX0/1a K MOUCKY HOBBIX paboTta «IKcnepuMeHTa
(28 1) JIEKApCTBEHHBIX CPEJICTB. 0 OTNPEICTICHUIO

CKpUHUHT ¥ €r0 METO/IbI.

ITytu BBenenus JIC.
dapMaKOKWHETHKA JIEKAPCTBEHHBIX
BeleCcTB. BecachiBaHue
(abcopOrust) nexapcTB. OCHOBHBIC
MEXaHU3MbI BCACHIBAHUSI.
TpaHCcHOpT JIEKaPCTBEHHBIX
BemecTB. [ 'eHbl 1 Oenku rnepBoi
dazel bunoTpanchopmanmu. [Tyt
BBIBEJICHUS JICKAPCTB U3
opranu3Ma. DKCKpenus u
sanuMUHAIMS. ['eHbl U OeKu
BTOPOM (ha3pl OMoTpaHchopMaIuu.
®apmakoauHaMuKa. ['maBHOE U
nobo4YHOe, pe30pOTUBHOE U
MECTHOE, MPSIMOE, HETIPSMOE U
pedaexkTopHoe AeiCTBHE.

TOKCUYHOCTH BEIICCTB
Ha apTeMUIUIX).
[TpakTuueckas padorta
«Kapra sxcnpeccun
n0(haMHHOBBIX U
CEPOTOHHUHOBBIX
pEUEnTOpPOB B MO3TE
MBIIIEH .
HccaenoBaTenbckas
pabora
«lloBeneH4yeckue TeCThI
Ha priOkax Danio rario.
CaeTtno-TeMHas
Kamepay.
HccaenoBaTenbckas
pabota
«IToBeneH4yeckre TeCThI




Bubl B3anMonencTBuUS JIEKAPCTB.
CuneprusM U aHTaroHU3M Ipu
COBMECTHOM JICICTBUU
JIEKApPCTBEHHBIX BEUIECTB, UX
Pa3HOBUHOCTH
TpancMeMOpaHHBIN CUTHAJIHT.
THIIBI KJIETOYHBIX PEUEIITOPOB.
MeMOpaHHbI€: HOHHBIE KaHAJIbI,
KATAUIUTUYECKHUE U COTIPSKEHHBIE C
G-0enkaMu; BHYTPUKIETOYHBIE:
LIUTOIIA3MaTUYECKHE U SIICPHBIE.
MexaHu3Mbl JTUTaHA-PELIEITOPHOTO
B3anMoercTBUA. CEJIEKTUBHOCTD
(M30MpaTenbHOCTD) ACUCTBYS,
CBSI3b «XUMHUYECKasl CTPYKTypa —
dbapMakosioruyeckasi akTUBHOCTb
BEILIECTBY

PapMaKoJIOrH4eCKO MOYJISIUN
CHUHANTHYECKON XOJIMHEPTUYECKOU
nepenaun. MosiekysspHbIN
MEXaHU3M JECHUCTBUSA U
dbapmakonoruyeckue cBorcTra M-
XOJIMHOOJIOKATOPOB,
TaHTJIMOOJI0KATOPOB U
KypapenogoOHbIX CPEACTB.
®apMaKoJIOrM4ECKast peryJisIus
AKTUBHOCTHU aJIPEHEPTUUYECKOTO
cuHarnca. AIpeHOMUMETHKH,
aJApeHO0JIOKATOPBI,
CHUMITATOJIUTHKH.

MonekynsapHas papMakoaorus
AHTUAJJIEPTUYECKUX CPEACTB.
I'mctaMHHOBBIE pELIENITOPHI: THUIIHI,
MOJIEKYJISIpHAsE OpTaHU3alIHsl.
Crabunm3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBI MEXAHU3M
JIEHCTBUSA, OCOOEHHOCTH
KJIMHUYECKOTO MMPUMEHEHUSI, TOUKH
IIPUIIOKEHUS JEUCTBUS
WHTUOUTOPOB JIUITHIHBIX
MEINAaTOPOB.

MexaHnusM JIercTBUA U
IPUMEHEHUE IIPENnapaTos,
CTUMYJIUPYIOUIUX IPOLIECCHI
nMmmyHuteta. apmakonoruyeckas

Ha prIOkax Danio rario.
OTKpbITOE TOJIEY.
Hccnenosarenbckas
pabota
«lloBegeH4yeckne TeCThI
Ha priOkax Danio rario.
CraliHO€ IOBEICHUEY.
[IpakTuueckas paborta
«BnusHue agpeHannHa
Ha CEepACUYHbBIC
COKpalIEHUs
(mporpaMMHO€
obecrieueHue)».
[IpakTruueckas padora
«I'mcronornueckue
npenapaTbl UMMYHHOU
CUCTEMBI».
[IpakTuueckas padora
«I'mcronornueckue
npenapaTsl HEPBHON
CUCTEMBI».




XapaKTEPUCTUKA HHTEPIECUKUHOB:
MOJyYEHUE, MEXAHU3M JICVCTBHS,
npuMeHeHne. OCHOBBI
maTo(U3HOJIOTHN OCTPOHA30BOTO
OTBETa, MEMALUS BOCIIAJICHHUS.
MounekyJISIpHbIA MEXaHU3M
IPOTUBOBOCHAIIUTEIBHOTO
JIeHCTBUSA
TJIFOKOKOPTHKOCTEPOUJIOB,
HECTEPOUIHBIX
IIPOTUBOBOCHAIIUTEIbHBIX CPEJICTB.
[TonsiTHe 0 HAPKO3€ U HAPKO3HBIX
npenaparax. Kiietounsli u
HEPBHBIM HAPKO3.
dapMaKoJIOru4ecKas
XapaKTEPUCTHUKA OTJICIBbHBIX TPYIIIT
HApPKO3HBIX CPEJICTB.
ITocaenoBaTeabHOCTD ACHCTBHA HA
LECHTPAIBHYIO CUCTEMY.
DU3NOIIOrMIECKUI COH; (ha3bl CHA.
Bunp! Hapymiennit cHa [lonsitue o
MEJIMKAMEHTO3HOM CHE U
CHOTBOPHBIX Ipenaparax
(TUITHOTHUKAX).

MosekynsipHbIE ACTIEKTHI
Houuienuuu. OnuaTHble
pELEenTOPhI, X TUIIHI.
DHkedanuHbl ¥ SHAOP(OUHBI -
SHJIOTE€HHBIE JIMTAHAbI OMTMATHBIX
pELEenTOPOB.

AHTHUIICUXOTHYECKOE JICHCTBHE,
BIUSIHUE HA (QYHKIIUIO
3KCTPAIUPAMUIHONU CUCTEMBI,
AMOITMOHAIIbHYIO c(pepy, PBOTHBIM
LEHTpP, ApTEPUATBHOE JIaBJIICHNUE,
LEHTP TEPMOPETYJIISALINU.
MousekynsipHble MEXAHU3MBI
JIEUCTBUSI HEUPOJIETITUKOB,
BIIMSHUE Ha J0(PaMUHOBBIE,
CEpOTOHUHOBBIE, ATIPEHO- U
TUCTaMHHOBBIE PELIENTOPHI, UX
NENUCTBUE HA KIIETOYHBIE
MeMOpaHbl, Ha JICTIOHUPOBAHUE
TKAHEBbIX MOHOAMHUHOB.
[ToreHnMan-3aBUCUMBbIE HATPUEBBIE




KaHaJIbl KaK MUIIICHH JICHCTBUS
MECTHBIX aHECTETHKOB. CIIOCOOBI
MHTHOMPOBAHHUSA MOTEHIIUA-
3aBUCHUMBIX HaTPUEBBIX KAaHAJIOB
MECTHBIMHM aHECTCTUKAMU.

MoayJb «MoJieKyJIsipHbIe 0CHOBBI ceJieknun» 9 kiacc (68 yacoB)

ounostorus (20 u)

HykienHoBbIe KACIIOTHI.
OCHOBHBIE IPUHIIUIIBI CTPOCHUS.
Marpuunsblie cuHTe3bl. Perumnkanus
— OCHOBA KJIETOYHOTO JCJICHUS.
[IpyHIMIBI pErTUKAIUN.
MyTtanuu. YUTo BbI3bIBAECT
u3meHeHus B ctpoennu JJHK.
[IprHIMIBI penapanny.
Tpanckpunius. ['eHernueckuii
koZ. Opranuzanus reHoma BUPyCOB
[IpoTnBOBHUpYCHBIE CPEACTBA,
MEXAHU3MBbI UX JICHCTBUSI.
Opranuzanusi reHoMa OakTepuit
AHTHOAaKTEepHUATIbHBIC TTPENapaThI.
Opranu3zaiusi reHoMa 3yKapuoT
I'enoMHOE penakTUpOBaHHUE.

Tembl OcHOBHOe coaep:xaHune JleSITeIbHOCTD
IIKOJbHUKOB
Tema 1. OCHOBHBIE BEXU Pa3BUTHS [IpakTuueckas padora
MouiekyJisipHast MOJIEKYJIIPHON OMOJIOTHH. «Boraenenne JIHK u3

OaHaHay.
[IpakTuueckas padora
«Mogaens JIHK-
OpUTaAMM).
[IpakTuueckas pabora
«Omnpenenenue
KauyecTBa MpenapaTroB
JIHK ¢ momoIipro
CHEKTPOPOTOMETPUM»
(Mpu HATUYKUH
000py0BaHUA).
[TpakTrueckas padbora
«PerunkatuBHas
MalimHa (urpa-
JIEMOHCTPALIHS )».
[TpakTuueckas pabora
« TP (monenb
aMIuTHpuKaIus Ha
Oymare)».
[IpakTuueckas pabora
«Cuia npoMoTOpay.
[TpakTuueckas pabora
«Pemuienue 3anay Ha
TEHETUYECKUU KOJ.
Tpaucisius.
[Tpaktruueckas paborta
«DoaauHr 0eIKOBY.
Hccaenosatenbckas
pabota
«Pacrnipoctpanenue
aHTUOMOTHUKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTuueckas pabota




«PaboTa B OBpeMEHHBIX
TeHeTUYECKUX 0a3zax
naHHbIX. [IpoBenenune
In silico ananu3za

IIOCJIEN0BATEIBHOCTEN
TEHOBY.
Tema 2. [Ipenmer renernku. Kpatkas Ponesas urpa
MogekyasipHbie HCTOPUS Pa3BUTHUS IIPEACTABICHUS | « AJIJIEIN.
OCHOBBI T'€HETHKH O HACJIEJACTBEHHOCTH. HccnenoBarenbekuit

(20 9)

OT rena k nNpu3HaKy: Kak
packpacuth Kota. Yto Takoe
npu3Hak? [lyTe OT rena o
npu3Haka. MyTtanuu. AJien.
I'eTepo3uroTsl U TOMO3UTOTHI.
JIOMUHaHTHBIE U PELIECCUBHBIE
AJUIEIIN.

I'enb1 cTpoOAT OpraHu3M.
BxitoueHue u BEIKIIIOUCHUE
OonpIoro Hadbopa reHoB. Kak
KJICTKW TIOHUMAIOT, KaKUE TeHBI
JOJDKHBI paboTaTh.

JIuCKpeTHOE HaCIeqOBaHUE
PU3HAKOB. 3aKOHbI MeHaens:
OJIVH T'€H - OJIMH npu3Hak. Cxema
CKpelIMBaHus. 3aKOH
eauHo00pa3usi THOPUJIOB MEPBOTO
MOKOJIEHUA. 3aKOH paclleIIeHUs
IpU3HAKa BO BTOPOM MOKOJICHUH.
3akoHbl MeHemns: HECKOJIBKO
T€HOB - HECKOJIBKO MPU3HAKOB.
JIuruObpuaHOe CKpelIBaHue.
He3zaBucumoe pacxoxaeHue
xpomocoM. CrienieHHoe
HaCJIeIOBaHUE.

B3aumopaelicTBue reHoB.
AJNENBHOE U HEAJUIENIBHOE.
Onpenenenue nona. [lonoseie
XpoMocOMBI. CaMIIbl U CAaMKH.
Brusiaue gaktopoB okpyskaromiei
cpenbl. XpOMOCOMHOE
onpenenenue noia. [lonossie
xpoMocomsbl. [IpoGrema
JIOTIOJIHUTEIIBHOU X-XPOMOCOMBI Y
KEHIIMH. TpeX1uBeTHbIE KOIIKH.

poeKT MyTareHHsbie
(bakTOopHI.

Ponesas urpa «Cyan6a
KJIETKW». [ eHbI-
MIEPEKITIOYATENH.
[IpakTnueckoe 3ananue
«ANTOPUTMBI 1JIA
KJIETOK.
[IpakTueckoe 3ananue
«EnunooOpaszue
MIEPBOTO MTOKOJICHUSD.
[IpakTueckoe 3axaHue
«Pacmenienue Bo
BTOPOM IIOKOJIEHUNY.
Uccnenosarensckuii
MPOEKT «3aKOHHbI [
Mennens B
DKCIIEPUMEHTE.
[IpakTnueckoe 3ananue
«Pemerka Ilenneray.
[IpakTnueckoe 3ananue
«Hacnenosanue,
CLETUIEHHOE C MOJIOM.
[IpakTrueckoe 3aHsTHe
«B3aumoaencTBus
reHOB (MOJCIHPOBAHUE
CHUHTE3a U TPaHCIOpTa
MIUTMEHTA B KJIETKY )».




Tema 3.
Moaekyasipabie

OCHOBBI CeJIeKIHH
(28 a)

I'eHbl B mONyJISIUSIX: BEJIUKOE
paBHOBecue. [lomyrsamnus. YacToTel
BCTPEUAEMOCTH MPU3HAKA U
ajutesia. Y paBHeHue Xapau-
Baitn6epra. Ilomynsuu
MEHSIIOTCS: YHCIEHHOCTb,
MUTpaIMs U BBIOOp Cympyra.
@aKTOpbI, KOTOPHIE BEIBOJSAT
MOMYJISIIIUIO U3 PAaBHOBECUS Xapau-
Baiitn6epra. YUuciaeHHOCTb
nonyJysiuu. Ponesas urpa
«Ipdext ocHoBaTens». Hpeid
reHoB. Myranunu. Heciyuaiinoe
ckpenuBanue. M3onsamusi.
[Tonmynsunn MEHAIOTCS:
€CTECTBEHHbIN 0TOOp. MexaHu3m
JENUCTBUSI €CTECTBEHHOTO 0TOOpA.
JBrxKymuii otoop.
MoaudukairoHHas
U3MEHYUBOCTh. CTaTUCTUYECKUE
0COOEHHOCTH MOIU(DUKAITMOHHON
u3MeHunBoctu. Hacnenoanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonnuecTBeHHbIE TPU3HAKMU.
CpenoBasg U3MEHYMBOCTh
npusHaka. Koappuuuent
HAaCJIEyeMOCTH npu3Haka. OTBeT
Ha 0TOOp. [Touck reHos
KOJIMYECTBEHHBIX MTPU3HAKOB.
OIHOHYKIICOTUIHBIE BAPUAHTHI
reHoB. JIHK-uur. ITonmHoreHOMHBIM
AHAJIN3 aCCOLMALINM.

«OMBD) HaJi TEHOMOM.
[Toctrenomuas spa. O6paTHas
reHeTuka. « OMUKCHBIE»
uccienoBanus. [Iporeom,
MeTabosIoM. JloMecTUKaLMs 1
HEHTPBI TCHETUYECKOTO
pazHooOpa3sus. [loncku pactenuii ¢
«XOPOIIMMUY MPU3HAKAMU JIJIs
yenoBeka. LleHTpbl reHeTHYeCcKoro
pazHooOpasus. Hukonaii IBanoBu4
Basuiios. Ceneknus.
KomOunanuonnas u rubpuaHas
cenekuus. ['ereposuc.

[IpakTrueckoe 3aganue
«YacToTn! amnenem,
T€HOTHUIIOB U
(EHOTHUIIOB.
Hccnenosarenbckuil
MPOEKT «AHaIN3
FCHETUYECKOMN
CTPYKTYPbI MOMYJISIUN
(Ha OCHOBE 3aKOHA
Xapau-Baiinbepra)y.
Ponesas urpa «3¢dekt
OyTBUIOYHOTO
TOPJIBIIIKAY.

PosnieBas urpa
«EcTecTBeHHBIN
0TOOP».
Hccnenosarensckue
paboThI
«MoaubukanmoHHas
M3MEHYHMBOCTD
pacTeHMi B Ipeenax
BAIIIETO MECTa
KUTEIHCTBAY.
[IpakTHueckoe 3agaHue
«ATPOHOMBI».
[IpakTHueckoe 3agaHue
«['omonornueckue
psIABI HACJIEACTBEHHOM
M3MEHUYMBOCTH.




CoXpaHHUTh U U3YUUTH TCHBI, YTOOBI
MeHATh Oynyuiee. Kak nmpaBuiibHO
XpaHuTh renbl. Komtekun
TEHETUYECKUX PECYPCOB PACTCHUIA.
[IpakTukym u/unu
HCCIIEIOBATEIbCKUM MIPOCKT:
MeTobl KyTbTUBUPOBAHUS 1N Vitro
JUJIS COXPAHEHUSI TEHETUYECKUX
PECYpPCOB pAaCTEHUM U JJIs
YCKOPEHHOU CEJICKIIUU
['eHeTHuyeCcKuUe LIEHTPHI B HAILIEH
cTpaHe. [ e 3aHnMaroTCA
TEHETUKOW U TEHOMUKOM JJISI HYK]T
CEJIBCKOI0 X03SMCTBA.




HEATCJIBbHOCTH

«BHOJIOI'MA 5-9 KJTACC.

Ipunoxenue 1

IloypouHo- TeMaTHYeCKO€E IVIAHMPOBAHUE K KYPCY BHEYPOUHOM

I[TPOEKTHO-UCCJIEAOBATEJIbCKASA JEATEJIBHOCTDb»

5 kmacc
No Paznien u Tema ypoka Kon-Bo yacos
6. Mbt uccneoyem sicuevie 00veKmul (12 yacoB)
1 | CpoiicTBa U CTPOCHHE KUBBIX OPraHU3MOB 1
(cTpoeHHUE KIIETKH).
2 Bua, ocobb — opranusm Kak eIiHas CUcCTeMa. 1
3 | AmanTanuu (IpuUCIIOCOOJICHHS) 1
4 | TTonsTHE TOMEOCTA3a )KUBOTO OPTAHM3MA. 1
CriocoObl ero nmojaziepKaHusl.
5 | [lonsiTue BapuaTUBHOCTH IIPHU3HAKA 1
6-8 | MccnemoBatensckue paboThl «Bce i (CHHUIIBI, 3
Oenku, 6epe3bl U T.11.) OIMHAKOBbIE?
DOTOKBECT.
9 | Orpaanuenust MOp(HOIOTUUECKUX H 1
¢usnonornyeckux agantamuii. [louemy
OpraHU3Mbl HE CTAHOBSITCS OECKOHEYHO
OOJBIITMMU, MAJICHPKUMH, BCESTHBIM.
10- | IlpakTuueckas pabora «CocTaBisieM KHUTY 3
12 PEKOPIOB paCTEHUN U KUBOTHBIX
Camapckoii 06acTuy.
2.Bnusanue oxpyscarouwieii cpeovt Ha (22 gaca)
MHCUBBIE OP2AHUI MBI
13 | dakTopkl OKpyKaroliel cpenbl (A0NOTHIECKuE, 1
OMOTHYECKHE, aHTPOTIOTEHHBIE).
14 | Tlpumepsl abuoTHYECKUX (HAKTOPOB, 1
OKa3bIBAIOIIMX OCHOBHOEC BIIMSIHHC HA
KU3HEICATCITbHOCTh )KMBBIX OPTaHU3MOB:
TeMIIepaTypa, CBET, BIAKHOCTb.
15 | IIpakTtuueckoe 3aHstue «LIBeT u TEmIO» 1
(KyOMKM J1b/1a B3BECUTD, MTOJIOKUTH B YAIIKU
[Terpu Ha pasHOUBETHYIO OyM™mary, yepes 30
MUHYT B3BECUTh 3aHOBO — KTO OBICTpEe
pacrasin).
16 | [IpakTuueckoe 3anatue «Uto pacTBOpsieTcs B 1
BOJIe» (AKCIIEpUMEHT « KUAKUNOMY).




17- | Ilpaktueckoe 3austue «Auddys3us BemecTs B 2
18 | Boxe (pacTBOpHI)», «/[BHXKEHIE pacTBOPOB MO
IIBETKY).
19 | IlpakTuaeckoe 3ausTue «Jlem miaBaeT B BOAC 1
(alicOepru, 3aMep3aHue BOJOEMOB)».
20- | TTpaxTiaeckoe 3ausTHE «JIem NpH 3aMep3aHUH 2
21 pacmmpsieTcs» (pa3pylieHue KaMHs
MO4YBOOOPA30BaHNUE), 3aMEP3AHHUE KIIETOK).
22 | OCHOBHBIEC 3aKOHOMEPHOCTHU MTPUCTIOCOOICHHUS 1
KUBBIX OPTaHU3MOB K a0MOTHYECKUM
dakTopam.
23- | IIpucnoco6iieHrst K OCHOBHBIM a0MOTHYECKUM 3
25 | dakTopam: Temrneparypa, BIaKHOCTb U CBET.
26- | [Ipaktuueckoe 3anarue «llly6ay (kyOuku ibaa 2
27 | 3aBepHYTH B Pa3HBIA MaTepHal, B3BECHUTH).
28 | Ilpaktuueckoe 3ansaTue «[ IurMeHTH (MOXKHO 1
pa3aenuTh Ha BaTMaHe KPAaCUTENH U3
(doMacTepoBy.
29 | Ilpaktuyeckoe 3anarue «Kak ;KUBOTHBIE 1
IJIABAIOT B BOJE» (DKCIIEPUMEHT C
MTUTETKOM).
30- | HccnenoBarenbckue padoThl «BiusHue cBeTa 4
33 | (Temma, BIaXXHOCTH, COCTaBa TIOYBHI)HA
pacTeHHsI B €CTECTBEHHBIX WIIH
HCKYCCTBEHHBIX YCIIOBUSAX» (Ha JOCTYITHOM
MaTtepuae).
34 | IlogBeneHue UTOrOB 3a TOJ 1
6 Kknacc
3. Bzaumooeiicmeus Hcuvix opeanu3Imos (8 uacos)
1 | buotnueckue hakTOpHI. 1
2 | 3aKOHOMEPHOCTH Pa3BUTHUS MEKBHIOBBIX 1
B3aMMOOTHOIICHH.
3 | KoaBomronust (XUIHUK-KEPTBA; Mapa3uT- 1
XO3sIMH) DBOJIIOIUS CTPATErnii JOOBIBAHHS
007000078
4 | CouunanbHOCTh. BubI-BCEIEHIIBI. 1
5 | llepeuenn pacTeHuii- BpeauTeNeH. 1




6 | Mccnenosarensckas pabora «Habmronenns 1
3a B3aUMOOTHOUICHUSIMU KUBOTHBIX TIPH
TOOBIBAHUY MUY (KOPMYIITKH TSI TITHIL, TS
TOPOJICKUX HJIN CEIhCKUXKUBOTHBIX ). BeO-
KaMepbD».
7-8 | Vccnenosarensckas pabota 2
«PacnipocTpaHeHue BUOB- CHHAHTPOIIOB B
HAIlIE MECTHOCTI.
4.Yenoeex 6 yHcuznu pacmenuil u (14 uacoe)
HCUGOMHBIX?
9 | AuTtponorennsie ¢akropsl. [IpaBna iu, 4to 1
MIePBOOBITHBIC JTFOIU KU B TAPMOHHHC
MIPUPOJION.
10 | OmomMarnTHUBaHUE U IPUPYICHUE )KUBOTHBIX H 1
pacTeHUH.
11- | 3auem cracaTh BRIMUPAIOIIME BUJIbI, KaK 3TO 2
12 | nenats.
13 | KynbTypHble pacTEeHUS U UX TUKUE TPEIIKH. 1
[Touemy BaKHO UX COXPAHSITb.
14 | PaznooOpa3ue KyJbTypHBIX PACTEHUM U UX 1
3HAYCHHE B KU3HH YETIOBEKA.
15- | KpacHas kaura Camapckoii 061acT. 2
16
17- | Ocobo oxpaHseMble TEPPUTOPHUH,3ATTOBETHUKH 2
18 | Poccuu u mupa.
19 | IIpakruueckas padora «Pa3HoOGpasue 1
KYJIbTYPHBIX pacTeHnil B Camapckoin
o0yacT»
20- UccnenoBarenbckas pabota «BausHue 2
21 | anHTpONOreHHHIX (AKTOPOB HA PA3BUTHE
pacTeHuil B TOPO/Ie/HACETIEHHOM MTYHKTE.
22 | Dxckypcusi/mpaktuueckas padora «OOIIT B 1
Camapckoit 00651aCTH— yHUKAIbHBIE O0BEKTHI
IPUPOIBD».
1. Jkonocuueckue nuwiu (12 yacos)
23 | buocdepa — ogHa U3 BaXXHEHTITX 000JI09EK 1

3eMIIn.




24

UTo Takoe «IKOJIOTHUECKUE HUIIM U KaK OHH
dbopmupyrorcs?

25- | ®opMupOBaHKE 3HAHUN IO OMOPA3HOOOPA3UIO

26 | )KU3HEHHBIX (HOPM, TOBEICHUCCKUX
NIPUCIIOCOOICHNH, MOTU(UKAITMOHHAS
M3MEHYUBOCTh (Ha 0a30BOM YPOBHE).

27 | PacturenbHble COOOIIIECTBA U UX THUIIEL.

27- | Pa3BuTHE N CMEHBI PACTHTEIHHBIX COOOIIECTB.

29

30- | UccnemoBarenbckue pabOThl « IKOJIOTHIECKUC

31 | HumM BOKpyT TeOs — onrcannedakTopos
OKPY Ko CPeabD».

32- | UccnenoBaTenbckue paboThI

33 | «DeHonornueckre HAGMIOACHHUA.

34 | IlonBeneHue UTOTOB 3a T
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