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COJEPXAHUE

IMosicHUTe/IbHAA 3amIMCKA

AKTyalTbHOCTh ¥ Ha3HAYEHUE TIPOrPAMMBbI

BapuanTsl peanu3anuu nporpamMmbl U (GOPMBI IPOBEICHUS 3aHITHIA
B3anMocBsI3b ¢ iporpaMMoii BOCITUTAHUS

Ocobennocty pabOTHI Megarora Mo MporpaMmme

CoaeprxaHue Kypca BHEYPOUHOIi eI TeJIbHOCTH

Monynb «Kak )KHBOTHBIE U PACTEHHSI TPUCITOCAOIUBAIOTCSA» (IBOJOI[MOHHAS SKOJIOTH)
5-6 knaccel (34 yaca)

Moayib «OCHOBBI pacTeHUEBOACTBa» /-8 kiacchl (68 4acon)

Monynb «buorexnonorun» 7-8 kinacce (68 yacos)

Mogynb «MonekyssipHbie OCHOBBI (u3nonorun u dpapmakonorun» 9 kiacc (68 wacos)
Moaynb «MonekyaspHbie OCHOBBI ceekiun» 9 kimace (68 yacon)

Ilnanupyemblie pe3yJbTaThl OCBOCHUS KYPCa BHEYPOUHOH AeSITEJIbHOCTH
JIngHOCTHBIE pE3yNIBTATHI

MeranpenmMeTHble pe3yJIbTaThI

IIpenmeTHBIE PE3YNBTATHI

TemaTnuyeckoe NJIAHUPOBAHUE

Monayinb «Kak )KHBOTHBIC U PACTEHUS IPUCITOCA0IMBAIOTCS» (IBOIIOIIMOHHAS KOJIOTH)
5-6 ximaccer (34 vaca)

Moayinb «OCHOBBI pacTeHHEBOACTBa» 7-8 kiacchl (68 acon)

Monyns «buorexHoiorun» 7-8 kinaccel (68 yacoB)

Moayib «MonekyssipHbie OCHOBBI (u3noaoruu u dapmakonorun» 9 kiacc (68 yacon)
Monaynb «MoseKyspHbIe OCHOBBI cenekiun» 9 kiaace (68 gacos)



HOACHUTEJIBHASA 3AIIMCKA

AKTyaJIbHOCTh W Ha3HauyeHue mnporpammbl. Ilporpamma paspaborana B
COOTBETCTBHM C TpeOoBaHusIMU DeaepaibHOro rocyAapCTBEHHOIO0 00pa3oBaTEIbHOTO
CTaH/JapTa OCHOBHOTO OOIIEro o0pa3oBaHuUs, OPUEHTUPOBAHA Ha OOECICYCHHE
WHJIUBUAYAJIbHBIX TOTPEOHOCTEM O0O0ydYaronIuxcsi W HalpaBlieHa Ha JOCTUKEHHUE
IJIAHUPYEMBIX PE3YIbTATOB OCBOCHUSI MPOrpPaMMbl OCHOBHOI'O OOILETO 0Opa30BaHUS C
y4eTOM BBIOOpa Y4YaCTHHUKAMH OOpa30BATENbHBIX OTHOIIEHUH KYpCOB BHEYPOUHOMH
NEeATENBHOCTU. JTO MO3BOJSET 00ECIEUUTh EAMHCTBO 00s13aTenbHbIX TpeboBaHuii GI'OC
BO BCEM IMPOCTPAHCTBE IIKOJHHOIO OOpa30BaHUS. HE TOJBKO HA ypOKE, HO M 3a €ro
npeaenamu.

AKTyanbHOCTh  peanu3allid JaHHOW  MpOoTrpaMMbl  OOYyCIIOBJIEHA  camou
0COOEHHOCTBIO MTPOEKTHO-UCCIIEOBATENBCKON AEATENHHOCTH. DTa ACSITEIBHOCTD JICKUT
B OCHOBE M03HABATEJILHOTO UHTEpEca peOCHKA, SABJISIETCS 3aJI0TOM YMEHHUS TJIaHUPOBATh
JT00BIE IEMCTBUS U BaKHBIM YCIIOBUEM YCIICTITHOM peanu3anuu uae. JIroobie n3smeneHus
COBPEMEHHOr0 OOIIEeCTBA CBSI3aHbl C NPOEKTaMU M HCCIEAOBAHUSIMU — B Hayke,
TBOpYECTBE, OM3HEce, OONIECTBEHHON KU3HU. [103TOMY BaKHBIM AJIEMEHTOM Pa3BUTHUS
JUYHOCTU OO0YyYaromerocs: sBisieTcss (opMUpOBaHHE OCHOBHBIX HABBIKOB IMPOEKTHO-
UCCJIEA0BATEIbCKOMN NEATEIBHOCTH.

[Tporpammoit mpegycMoTpeHo (GopMHUpPOBAaHHUE COBPEMEHHOTO TEOPETHUYECKOTO
YpOBHS 3HaHMH, a TaKkKe W TMPAKTHUYECKOrOo OMbiTa paboThl ¢ JabopaTOPHBIM
o0Opy/l0BaHUEM, OBJIAJEHUE MPUEMAMHU HUCCIEAOBATEILCKON NesITeNbHOCTH. MeToabl
OopraHu3ainuu  00pa3oBaTENbHOM W  HAYYHO-HCCIENOBATEIHCKONH  JICSITEIBHOCTH
npenycMaTrpuBaloT (opMupoBaHUEe Yy OOYYAIOMIMXCS HECTaHJAPTHOTO TBOPUYECKOTO
MBIIUICHUS, CBOOO/IbI CAMOBBIPAKCHUS U UHIUBUIYATbHOCTH CYXKICHUM.

st monHOro ydera MOTPEOHOCTEW ydYallUXCs B MporpaMme HCIOJb3yeTcs
nudpepeHIUPOBAHHBIM TOAXOJl, YTO CTUMYJIUPYET Yy4Yallerocs K YBEJIUYCHHIO
NOTPEOHOCTH B MHJVMBUAYAJIbHOW, UHTEIIEKTYaIbHON U TO3HABATEIbLHOMN JEATENbHOCTH
Y Pa3BUTHUIO HAYYHO-UCCIIEIOBATENbCKUX HaBBIKOB. [Iporpamma cranet BocTpeOOBaHHOM
B IIEPBYIO OYEPEAb IIKOJIBHUKAMHU, KOTOPHIE MMEIT CTOMKUH MHTEpEC U
COOTBETCTBYIOLIYI0O MOTUBALMIO K N3YYEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOI O 1IUKJIA,
€CTECTBEHHBIM HayKaM M TEXHOJIOTHUSIM.

B nonpocTkoBOM BO3pacTe yyaluecs MposiBIISIIOT CBOIO 3aMHTEPECOBAHHOCTD B TOM
WIM WHOM 0O0JacTh 3HAHWW, HAyYHOM HANpPaBJICHUH WIH NPOQPECCUOHATBHON
nesaTeNbHOCTH. TakuMm o0pa3oM MPOUCXOAUT (POpMHUpOBAHUE I[103HABATEILHOW W
poeCCUOHANIBHONM COCTABJIAIONIEH JIMYHOCTH, TMTOMOTAET Y4alleMycsi B ONpeIesICHUU
Oyayiero *U3HEHHOTO MYTH U B MPO(ECCHOHATBFHOM BBIOOPE MOCIE OKOHYAHUS IITKOJIBI.
[TogoOHOro pojia 3aMHTEPECOBAHHOCTh CTUMYJIUPYET MOCTOSTHHOE YKEJTaHHUE IIKOJIbHUKA
K TIO3HAHUIO HOBOTO, PACIHIMPEHUIO W YIIIYOJIEHUIO COOTBETCTBYIONIMX 3HAHUU, U



MOJyYEHHUI0O HOBBIX B TOM WYHCJE MPAKTHUECKHX HABBIKOB, a TaKKe MOTHUBUDPYET
ydarerocst Ha mpoOpUEeHTAIHIO.

[Iporpamma HarlesieHa Ha TOMOIIb PeOEHKY B OCBOCHHMU OCHOB OpraHM3alliu U
OCYLIECTBJIEHUSI COOCTBEHHOW MPOEKTHO-UCCIEA0BATENbCKON JEATEIbHOCTH, a TAKXKE B
npuoOpeTeHu  HEoOXOIMMOro  ombiTa g padoThl  HAJl  UHAMBUIYAJIbHBIM
UCCJIEIOBAHUEM MJIM MPOEeKTOM. I[Iporpamma moMoXxeT MIKOJbHUKY B Oosiee IIyOOKOM
M3Y4YCHUU UHTEPECYIOIIel ero o0J1acTh eCTECTBEHHBIX HayK, a TaKKe B MPUOOpETECHUH
BaXXHBIX COILIMAJIbHBIX HABBIKOB, HEOOXOIUMBIX [IJISi MPOAYKTHUBHOM COIMAIM3AIUN U
(dbopMupoOBaHuUs TPaxIaHCKON TTO3UIIHH:

] HaBbIKA CaMOCTOSITEIIBHOIO  PEIICHHS  aKTyaJbHBIX  HCCJIEJOBATEIbCKUX
WIM TNpPaKTUYECKUX  3a7ad, BKJIOYAlOHNero B ceds  yMeHue BHUACTh W
aHAM3UPOBAaTh NPOOJIEMBI, HYXKJAIOMIMEeCs B  PEIICHWH, YMEHHE JIeTaJbHO
npopabaTeiBaTh M PEATU30BBIBATH CHOCOOBI PA0OTHI C HUMHU, YMEHHUE TJIAHUPOBATH
COOCTBEHHYIO pabOTy W CaMOCTOSITEIbHO KOHTPOJIMPOBATh CBOE MPOJBUIKEHUE K
KEIaeMOMY Pe3ylbTary;

] HaBBIKA TeHEpUpPOBaHMUS U OGOPMIICHHS COOCTBEHHBIX HEH, OOJICUCHUS UX B
yI0OHYIO JJId pacupocTpaHeHus Gopmy;

] - HaBBIKA YBAXXUTEIHLHOTO OTHOLIECHUS K UYKUM B3TJIsI1aM U UJ1eIM, 0(OPMIICHHBIM
B paborax JApyrux JrOfed, APYruxX aBTOPOB — BIIAJIENBIEB HHTEIUICKTYaIbHON
COOCTBEHHOCTH,

] HaBbIKa  MyOJWYHOTrO  BBICTYIUIEHUSI  mepen  OONIbIION  ayJuTOpUEH,
apryMEHTUPOBAaHUA M OTCTAaWBaHUS CBOEH TOYKH 3pEHUS, OTBETOB Ha BOMPOCHI
CBEPCTHUKOB U B3pOCIIbIX, YOSXKIICHHUS NAPYTUX B CBOEH MpaBOTE, MPOJBHKEHUSI CBOMX
1791(S)7 M

] HaBbIKa paboThI co CHEeMATU3UPOBAHHBIMU KOMIIBIOTEPHBIMU
nporpaMmamu, J1abopaTopHbIM — OOOpYAOBaHUEM, TEXHUYECKHMMH  YCTpPOMCTBaMH,
OuOnMoTeYHbIMU (POHIAMH U HHBIMH pPECypCcaMH, C KOTOPbIMH MOXET OBITh
CBsI3aHA MPOEKTHO-UCCIIE0BATENbCKasl 1EATEIbHOCTh IIKOJIbHUKA.

Kpome Toro, pabora MIKOIbHUKA HaJA MNPOEKTOM WU HCCIEJOBaHUEM Oyner
CIIOCOOCTBOBATH U Pa3BUTHIO €0 aJI€KBATHON CAMOOLICHKH.

BapuanTtsl peasiu3anuu nporpamMmMsl U GpopMbI IPOBEICHU 3AHATHH.

JlanHasi mporpamMma paccuuTaHa Ha paboTy CO IIKOJbHUKAaMH 5-9 Kiaccos.
[legarory BaxkHee aKIIEHTHUPOBAaTh CBOE BHHMaHHE HE CTOJIbKO Ha KaueCcTBE pe3yJbTaTa
POEKTa WIM UCCIIEeIOBAHUS, CKOJIBKO Ha TOM, YTOOBI YUalllMiCs MOJIyYas 3HaHUS B TOM
YHCIie ¥ Yepe3 BHINOTHEHNE MPAKTUYECKOT0 3aaHusl, JIeall BEIBOJIbI M YMO3AKIIOYCHHUS
Ha OCHOBAaHMM CBOETO MHCCIENOBaHUS, YYWICA CpaBHMBAThb €ro pe3yjbTaTbl C
TEOPETUYECKUM MATEPUaJIOM U UCCIEAOBAHUAMU APYTUX MIKOJIbHUKOB. TakuMm o0pazom,
IIKOJIbHUK OCBOUT OCHOBBI MTPOEKTHO-HCCIIEA0BATENBCKOM AEITEIbHOCTH U PUOOpETET
HaBBIK KPUTHUYECKOTO OTHOIICHUS K MaTepHuaiy.



[Iporpamma pa3zbuta Ha MOIYJIH, KOTOpPbIE MOTYT OBITh HMCIOJB30BaHbI JUOO
JaCTUYHO, JIMOO TMONMHOCThIO. Tak wmomaynp «Kak JKMBOTHBIE ¥ pacTEHUS
HPUCTIOCAOTUBAIOTCS» (IBOJIONMOHHAS 3KOJIOTHs) MPEANoiaraeTcs Uisi U3ydeHust B 5
wim 6 kimacce B TedeHue onHoro roxa (34 waca B rox). Moamymu «OCHOBBI
pacTeHueBoACTBa» M «bHOTEXHONOTUS» paccunTaHbl Ha 68 YacoB W MOryT OBITH
pean30BaHbl B TeueHUH 2-X JjetT (mo 34 yaca B roa) win B TeueHuu 1 roga (68 yacos B
ron). Bo BTopom ciaydae BO3MOXHO MpoXoxiaeHue o0oux mojaynel («OCHOBBI
pacTeHueBoCTBa» B 7 uin 8 kiacce, «brorexHonorun» B 7 Wi 8 kiacce). AHAJIOTHYHO
Monynu «MoneKynsipHble OCHOBBI (PM3HONOTHH B (apMaKoIOTHH» U «MOJeKyIsapHbIe
OCHOBBI CEJIEKIIMI PACCUYMTAHBI Ha 68 4aCOB M MOT'YT OBITh PEATM30BaHbI B TCUCHUU 2-
x net (mo 34 yaca B rox) win B Teuenun 1 roga (68 vacor B rom). Bo BTopoMm ciydae
BO3MOXXHO TPOXOXKIeHHEe 00omx Momyied («MoseKyssipHbIe OCHOBBI CEJICKIMH» B 8
Kiacce, «MoJIeKyIApHbIE OCHOBBI (hU3HOIOTHH 1 (hapMakogorum» B 9 Kimacce).

MOoXHO pEeKOMEHIOBaTh HCIIONB30BaTh MOAYyIW «Kak >XUBOTHBIE W pPacTECHUS
npucnocabnuBatoTca», «OCHOBBI PpacTEeHHEBOACTBa», «MOIEKYISIPHbIE OCHOBBI
CEJNIEKIIMU» B KAYECTBE HEMPEPHIBHOTO 0Opa3oBareabHOro 1ukia (5-9 kiacc mo 1 gacy B
HE/IeNI0) JUIsl KJIacCOB arpoOMOTEXHOJOTMYecKOW HampaBieHHOCTH. Moaynu «Kak
JKUBOTHBIE M PACTCHUs TpUCTocadiuBaioTcs», «buorexHomorun» u «MoOJeKyIspHbIC
OCHOBBI (PM3MONOTUU U (HapMaKOJIOTUM» B KaueCTBE HEMPEPHIBHOIO 00PA30BATEIHHOTO
mukina (5-9 kmace mo 1 yacy B HeeNmro) JJIs KJIACCOB OHMOTEXHOJOTMYECKOIO HIIH
MEIUITUHCKOTO HAMPaBJICHUH.

B3aumocBsa3p ¢ nporpammou BocnuTaHus. [IporpamMmma kypca BHEYpOUYHOU
NEeATENbHOCTH pa3paboTaHa C y4YEeTOM pEKOMEHJAlWid NPUMEPHOM MpPOrpaMMbl
BOCIIUTAHUS, YUUTHIBAET IICUXOJIOTO-TIEJarOrMY€CKHEe OCOOCHHOCTH JJAHHBIX BO3PACTHBIX
KaTeropuii. JT0 MO3BOJAET HAa MPAKTHKE COCIUHUTH OOYYArOMIYI0 M BOCTIHTATEIHHYIO
NeATEIBHOCTD Te/larora, OPUEHTUPOBATh €€ HE TOJIhKO Ha WHTEIUICKTYaJbHOE, HO U Ha
HPABCTBEHHOE, COLIMAIIbHOE PAa3BUTHE PEOCHKA. DTO MPOSBISETCS:

[] B IPHOPHTETE JTUYHOCTHBIX PE3YyJbTATOB peaM3aIliy IPOrPaMMbl BHEYPOUHOU
JeSTeTHHOCTH, HAIISIIITUX CBOE OTPAKCHHUE U KOHKPETU3AIHMIO B TPUMEPHOU ITporpaMmme
BOCITUTAHUS;

] B BO3MOXHOCTH KOMIUIEKTOBAaHHUSI PA3HOBO3PACTHBIX TPYMN Jisi OpraHu3aluu
npodOpUEHTAIIMOHHON  JEATENbHOCTH  IIKOJBHUKOB, BOCHUTATEIIbHOE 3HAYCHHE
KOTOPBIX OTMEYAETCsl B TPUMEPHOM MporpaMmMe BOCITUTAHUS;

] B UWHTEpakTUBHBIX (opMax 3aHATHUH [JI MIKOJIBHUKOB, OOECIEUMBAIOIINX
OOJBITYI0 WX BOBJICYCHHOCTh B COBMECTHYIO C II€JaroroM W JPYrUMHU JI€TbMH
JESITEIbHOCTh M BO3MOXKHOCTh 00pa30BaHUs Ha €€ OCHOBE JIETCKO-B3POCIbIX OOITHOCTEH,
KIIOUEBOC 3HAYEHUE KOTOPBIX IS BOCTIHMTAHHUS IMOAYCPKHBACTCS NPHUMEPHOMN
MIPOrpamMMOoun BOCIIUTAHUS.



Oco0enHocTH padoThl YUuTeJIs MO MpOorpamMme. 3aadya yUYuTesss COCTOUT B TOM,
4TOOBl  COMPOBOXKIATh Tpolecc NPOPECCHOHATHHOW OpPHUEHTAIMU  IIKOJbHHKA,
packpbiBasi OTEHIIMAJI KaKJOTO Yepe3 BOBICYECHHUE B MHOTOOOPa3HYIO JESTEIbHOCTD,
OpraHU30BaHHYIO B pa3HbIX (popmax. [Ipu 3TOM pe3ynbraToM paboThl yUUTENS B IEPBYIO
ouepenb SBISIETCS JIMYHOCTHOE pa3BUTHE ydamierocs. JIMYHOCTHBIX pe3ynbTaTOB
YUHUTENb MOXET JOCTUYb, YBJIEKass YYE€HUKAa COBMECTHOW M HMHTEPECHONM UM 000UM
NEeSATENbHOCThIO,  YCTAHaBIMBAasE  BO  BpeMs  3aHATHH  JOOpPOXKEIaTeNbHYIO,
MOJIJIEP’KUBAIOIIYIO aTMOC(heEpy, HACKIIIAsI 3aHATHS LIEHHOCTHBIM COJIEPIKaHUEM.

[IpumepHas cxeMa POBEACHUS 3aHATUH 110 IPOrpamMMe:

1. O0bsIcHEHNE TEOPETUIECKOTO MaTepHalia 1o TeMeE.

2. TlonroroBka K SKCHEPUMEHTAIBHOMY 3aHATHIO, OOCYXJIEHHE OOBEKTOB IS
MIPAKTUYECKOIO 3aHATHSL.

3. IlpoBeneHue MpakTUUECKOrO 3aHATHS — OCHOBHAs 3a/ladya OCBOCHHE METO/10I0T U
JAHHOTO SKCIIEPUMEHTA.

4. Tlo OKOHYaHUU MPEMJIOKUTH MAETSAM, KOTOpPbIE 3aMHTEPECOBAIUCH JTaHHBIM
AKCIIEPUMEHTOM, Pa3BUTh €r0 B MCCIEN0BATEIbCKUM MPOeKT. s 3Toro HeoOXoaumo
00CyIUTh OOBEKTHI, KOTOpbIE YYEHUK OyAeT HCClenoBaTh, COCTaBUTH IUIaH
DKCIIEPUMEHTA.

5. [lomoub y4eHHKY MPOAHAIU3UPOBATH PE3YIbTAThl SKCIEPUMEHTA.

OueHuTh pe3ynbTaTbl MPOEKTHO-UCCIEA0BATEIBCKON ESITENIBHOCTH IIKOJIBHUKOB
MOXXHO B TIIpollecC€ 3alllUThl MMHU CBOMX pabOT B paMKax MIKOJbHOM HaydHO-
IPaKTHYECKON KOH(hepeHIUH.



COJIEP KAHUE KYPCA BHEYPOUYHOM JESTEJbHOCTHU

Monyab «Kak ;KHBOTHBIE U PACTeHUs MPUCTIOCAOTUBAIOTCS» (IBOJIIOIUOHHAS
akosI0orus) 5-6 kiaaccel (34 yaca)

1. Mbwt uccredyem ycugwie oo6vexmut (6 uacos)

CBoiicTBa U CTPOCHHUE JKUBBIX OPTaHU3MOB (CTpocHHME KIETKH). Bua, ocodb —
OpraHm3M Kak eiwHas cuctema. Amanramuu (mpucrocodnenus). [TorsTre romeocrasa
®KUBOT0 opranuszma. CriocoObl ero noaep>KaHus.

[lonsiTne BapuaTMBHOCTH Tpu3Haka. McciemoBaTtenbckue paboTel «Bce mm
(cunwuIBI, Oenku, Oepe3sl U T.J.) OJMHAKOBbIe? DOTOKBECTY.

Orpannuenuss Mopdonornyeckux u Quanonoruueckux aganrauuid. Ilouemy
OpraHU3Mbl HE CTAHOBSTCS OECKOHEYHO OONBITUMU, MAJCHBKUMHU, BCESTHBIM.
[Ipaktuyeckas pabora «CocTaBisieM KHUTY PEKOPIOB PACTEHHUI U KMBOTHBIX HAIIETO
Kpasi».

2. Bausnue okpysicarowieii cpedwvl na xncusble opzanuzmut (12 uacoes)

dakTopbl OKpyKaromiei cpenbl (abuoruveckue, OMOTHUECKUE, AHTPOIIOTCHHEIE).
[Ipumepst  abuoTudeckux (aKTOPOB, OKA3BIBAIOIIMX OCHOBHOE BJIMSHUE Ha
KUZHENECATENbHOCTh  KMBBIX  OpPraHU3MOB. TEMIIEparypa, CBET,  BIAXKHOCTD.
[Tpaktuueckoe 3ansitue «L{Ber u Temio» (KyOMKHU JbJa B3BECUTh, MOJOKUTh B YallIKU
[letpu Ha pasHouBeTHYIO0 Oymary, depe3 30 MHHYT B3BECUTH 3aHOBO — KTO ObICTpee
pacrasin). [IpakTudeckoe 3ansaTue «Yto pacTBopsieTcs B Boae» (IKCIepuMeHT « Kuakuit
nom»). [pakTuueckoe 3austue «Auddy3us Bemects B Boae (pacTBOpHI)», «/IBmKeHHE
pacTBOpoB Mo IBeTKy». [Ipaktuueckoe 3austre «Jlen miaBaer B Bojae (aiicOeprw,
3aMep3aHue BogoeMoB)». [Ipaktuueckoe 3ansatue «Jleq npu 3aMep3aHuu pacIIUPsETCA»
(paspymieHne kamHs (TOYBOOOPA30BAHKE), 3aMeP3aHUE KIICTOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTHM  TPUCIIOCOOJIEHUS  JKUBBIX  OPraHu3MOB K
abuornueckuMm (axropam. [IpucnocoOnaeHusi K OCHOBHBIM aOMOTHUECKUM (haKkToOpam:
TeMIiepaTypa, BIaXHOCTb W cBeT. [Ipaktuueckoe 3anarue «lllyba» (kyOuku nbaa
3aBEpPHYTH B pa3HbIi MaTepua, B3BeCUTh). [IpakTuueckoe 3ansarue «I [urMmeHTh» (MOXHO
pa3zenuTh Ha BaTMaHe Kpacutenu u3 QuomactepoBy. [Ipaktuueckoe 3ansatue «Kax
’KUBOTHBIE IJIABAIOT B BOJIE» (DKCIIEPUMEHT C MUMIETKOM).

UccnenoBarenbckue padoTel «BiusgHue cBera (Tersa, BIaXKHOCTH, COCTaBa MOYBHI)
Ha pacTeHHWss B €CTECTBEHHBIX WJIM MCKYCCTBCHHBIX YCIOBHSX» (Ha JOCTYITHOM
MaTepuane).

3. Bzaumooeiicmeus sncugvix opeanusmos (4 uaca)

buornueckue (hakTopBbI. 3aKOHOMEPHOCTHU pa3BUTHUSA MEXBUI0OBBIX
B3auMOOTHOIIeHU. KosBomonusi (XUUIHUK-)KEPTBA;, Mapa3UT-XO35MH) OBOJIOLMS
cTpareruii joObiBanus nuiy. ComuanbHOCTh. Bunbl-Bcenenmnpl. [lepedens pacteHuii-
Bpenureneit. MccrnenoBarensckas pabora «HaOmrofeHHs 3a B3aMMOOTHOIICHHUSMH



’KUBOTHBIX MPU JOOBIBAHUU MUILK (KOPMYILKH ISl ITUL, ISl TOPOJACKHUX MU CETbCKHUX
KUBOTHBIX). BeO-kamepni». MccnenoBatenbckas padora «PacmpocTpaHeHue BHIOB-
CHHAHTPOIIOB B HAIlIEl MECTHOCTH.

4. Yenoeek 6 ycuznu pacmenuii u scueomuvix? (6 uacos)

AnTponorennsie ¢paktopsl. [IpaBaa iau, 4To nepBOOBITHBIE JIFOIU KWIH B TApMOHHUU
¢ npupoaoi. OoMalIHUBAaHUE U MPUPYUYEHUE KUBOTHBIX U PACTEHUN. 3a4eM cracaTh
BBIMUpAIOLIME BUBL, KaK 3TO jAenarb. KynbTypHbIE pacTeHUs U UX JUKHUE MPEIKH.
[Touemy BaxkHO MX coXpaHAThb. PazHooOpa3ue KylIbTYpHBIX PACTEHUN M MX 3HAUYCHHUE B
XU3HM yenoBeka. KpacHas kHura Baieid teppuropu. Oco0o oxpaHsemMble TEPPUTOPHH,
3amoBenHuku Poccum u mupa. Ilpaktudeckas pabora «PazHooOpasue KymbTypHBIX
PACTEHHI1 B BAILIEM PETUOHEY.

UccnenoBarenbckass padora «BiusHHE aHTPONOreHHBIX (PAKTOPOB HAa pPa3BUTHE
pacTeHuit B ropojic/HaceICHHOM MyHKTE».

Okckypeusi/ipaktudeckas padora «OOIIT B BameM peruoHe — YHUKaJIbHBIC
O00BEKTHI IPUPOIBIY.

5. Okonozuueckue nuwmu (6 uacoe)

buocdepa — onHa U3 BaxHeWmnx o0oiouek 3emiin. UTO Takoe «IKOJOTUYECKHUE
HUIIMY» W Kak oHu (opmupyrorcs? dopmupoBaHue 3HaAHUKH MO OUOPa3HOOOPA3MUIO
JKU3HEHHbIX  (QOpM,  TOBEIEHYECKMX  NPHUCHOCOOJIEHHH,  MOAM(PHUKALUOHHAS
U3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PacTurenbHbie co00IIeCTBa 1 UX THIbL. Pa3BuTHe
Y CMEHBI paCTUTEIBHBIX COOOIIECTB.

UccnenoBarenbckue paboThl «IKOJIOTMUECKHE HUIIM BOKPYr Te€Osl — OMMCaHUE
dakTopoB oKpyxatouieil cpenpl». HccaenoBatenbckue paboThl «DEHONOrHYecKHe
HAOJIIOIEHUSI».

Monayab «OcHOBBI pacTeHHEBOACTBA» 7-8 Kiaccehl (68 yacoB)
1. Beeoenue 6 pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTeHHEBOJCTBO. OCHOBHbIE (DaKTOPbl BbIpALIUBAHUS PACTCHUU.
Ucropus pazsutus arpoxuMuyeckux 3Hanuid (padotsl M.B. Jlomonocosa, HO. JInbuxa,
byccenro, B.B. JlokyuaeBa, K.A. Tumupszena, II.A. Kocteruera, JI.H. ITpsauminrukoBa
u ap.). [Ipaktudeckas padora «bouka JInOuxa».

2. Aepomexnuueckuit 3kcnepumenm (6 uacog)

[IpaBuna IOCTAaHOBKHM arpo3KCIEepUMEHTOB. IloCTaHOBKAa 3KCIIEPUMEHTOB C
pacTeHusiMi. BbIOOp TeMbI, cocTaBlieHWE TMMOTE3bl, eI U 337a4 3KCIEepPUMEHTa MO
BBIDAIIMBAHUIO PACTEHMM B KOHTpoaupyemon cpene. KoHTponu, noBTOpHOCTH,
IpoBeieHue dKcnepuMeHTta. [lmaHmpoBanue »skcrepuMmeHTa. OneHka pe3ysiabTaToB
skcniepuMenTta. MccnenoBarenbckas pabora «@akTopbl, BIUSIOIIME HA IPOpacTaHUe
ceMsiH (POCT ITPOPOCTKOB)».

OcBoeHne TEXHOIOTMU KPYyTiIorOAMYHOIO BhIpAIIMBAHUS CalaTOB U MUKPO3EIICHU



B KOHTPOJIMPYEMBIX HMCKYCCTBEHHBIX yclIOBUsIX. COOp YCTAaHOBKH JJisi BBIpaIlMBaHUS
PacTEHUN B KOHTPOJIUPYEMBIX YCIIOBUSIX.
3. Ponb xumuueckux rnemenmos ¢ numanuu pacmenuit (20 uacoe)

Boma. PactBop. BreiTsikka. AHHOHBI, KaTHOHBI, 3JIEKTPONPOBOAHOCTH M pH
pactBopa. Posib XUMHYECKUX 2JIEMEHTOB B TUTaHUU pacTeHUU. [lonyueHne nurarenbHbIX
BenlecTB pacTeHusiMu. [Ipaktuueckas pabora «CxeMbl TUTATENBHBIX pacTBOPOB. Pacuer
7103 YAOOpEHUI IS MMTATENbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHuueckue, MUHEpaIbHbIC, MHKPOOUOIOTHYECKUE. THIIBI
NUTaHUSl pacTeHuid. BosmymHoe W MuHepanbHOe (KOPHEBOE) NHTAaHWUE PACTCHUM.
TpaHCIIOPT NHTATENBHBIX BEIIECTB PACTECHUM: BOCXOMSAIIAM W HUCXOISIIIAN TOK.
Baxneiimue kanuitaeie, ochopHbie U a30THBIE YI00OpeHUs, X cBoWcTBa. [IpocThie u
cnoxHble ynoOpenus. Ilpaktuueckass pabora «lIpaBuna cmemmBaHus ynoOpeHUN»
[Ipaktrueckas pabora «l[lutaHue pacTeHUii: TEXHOIOTHS MPUTOTOBIICHUS MTUTATEIBHBIX
PacTBOPOB ISl Pa3HBIX KYIbTYpP».

PocT u pa3Butue pacTeHuil: 3Tamnbl OHTOreHe3a, (aKTOpbI, BIUSIONIME HA POCT
pacTeHuil: CBeT, TyCTOTa IOCaJoK, mnuranue, cyocrpar. Ilpaktudeckas pabdora
«MOHHUTOPUHI MUHEPAIIBHOT'O ITUTAHUSI PACTEHUI.

Oco0OeHHOCTH TNHUTaHUS PacTEeHHH a30TOM. A30T W €ro 3HAa4€HUE B KU3HU
pactenuid. @opMbI a30Ta U UX NPEBPALLECHUE B [IOYBE.

Hcrounuku docdopa mist pactenus. 3Haduenne Gpochopconepxraimmux coeTMHEHHHI
B KiieTke. Poib Makpoaprudeckux coequHenuit ochopa B 3HEpreTHaeckoM oOMeHe.

Bnugaue kanuss Ha (U3MYECKUE CBOMICTBA MPOTOIIA3Mbl, Ha (PEPMEHTHI
YIIEBOJIOPOAHOIO OOMEHa, CUHTE3 OenIKoB U Jp. Ponb kanus B mojajaep:kaHuud HOHHOTO
OaslaHca B TKaHSX, B MPOIECCAaX CAMOPETYJIISIUH.

PerynaropHass u cTpykTypooOpas3oBaTelbHasi pOJIb KaJlbIMsa. YdacThe B
00pa30BaHMU KIIETOYHOW CTEHKH, MOJACP>KAHUU CTPYKTYpPhl MEMOpPAH U PEryISIuUs UX
ITPOHUIIAEMOCTH.

3HaueHHe MarHus B MeTaboiu3Me pacTeHuil. MarHuii B cocraBe XJjopoduuia,
CXOACTBO XJOpOo(UIa U IeMOIJIOOMHA KaK CBUAETEIBCTBO €IMHCTBA OPraHUYECKOIrO
MHUpa.

Cepa 1 ero OCHOBHBIE COEIMHEHNS], UX POJIb B CTPYKTYPHOU OPraHU3ALNU KIETKH,
y4acTHE B OKHCIIMTENbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMAX.

Muxkpoanementsl. [IpencraBieHuss o poiim MHUKPODJIEMEHTOB B MeTabOIM3Me
pacteHui. OCOOEHHOCTH MOCTYIUIEHHSI MUKPO3JIEMEHTOB B pacTeHus. CHHEprusM u
AHTAarOHU3M JJIEMEHTOB IIUTAHUS PACTEHUM.

PactuTenpHas NMAarHOCTMKAa W METOJBl HIASHTH(UKAIIMU HeI0CTaTKa/U30bITKa
aneMeHTOB nutanus. [IpakTuueckas padbora «PacTurenbHass TMArHOCTUKA.

UccnenoBarenbckas padora «O1eHKa COCTOSTHUSI KOMHATHBIX PACTEHUM, pacTEHUHN
Ha IIKOJBHOW TEPPUTOPHH, YCTAaHOBKA MPHYMH MATOJOTHYECKHX COCTOSHUHN (mpH



HAJTMYUH)».
UccnenoBarenbckas padora «OuneHka BIMSHUS pPa3IU4HBIX 3JIEMEHTOB Ha
COCTOSTHHE PACTCHHUH (COCTaBICHNE PA3TMIHBIX TTOAKOPMOK ).

4. Pezynamopul pocma pacmenuii. 3aujuma pacmenuit (4 uaca)

[Tonsitue o perynsTopax pocta pacteHuil. CTUMYISTOPBI pocTa — (PUTOrOPMOHBI
(aykcuHbI, rTHOOEpEILTUHBI, TUTOKHHUHBI). MHIHOUTOPBI pocTa pacTeHwii: 1. mpupoaHbIe
(aOcru3oBasi KMCIOTa W HEKOTOpbIe (eHONbHBIE BemiecTBa (MKymMapoBas, KOpHUYHAs,
CAJIMIMIOBAs K-ThlI), 2. CHUHTETHUYECKHE (MOpP(AKTUHBI, pETapAaHThI, Ae(OIUAHTHI,
J€CUKaHThl, repOunuabl). @OUTOMOHMTOPUHI U OLEHKAa COCTOSHMUSI PACTEHUH.
CoBpeMeHHbIe crnocoObl MoHUTOpUHra. llpaktuueckas padora «DOUTOMOHUTOPUHT U
OLICHKA COCTOSAHHUSI pacTeHnid. COBpEMEHHBIE CIOCOOBI MOHUTOPHUHIA».

HccnenoBarenbekas pabora «BnusiHEe reTepoaykCcruHa Ha npopacTtaHue (pocT Ha
Pa3HbIX CTAJIUAX, B PA3HBIX YCIOBUSX) PA3IUYHBIX PACTCHUI.

3amura pacTeHUil OT BpemuTeseil: ocHOBBI Omomeroaa. Ilpaktuyeckas padora
«MHCeKTapuu: MpaBuiia U YCIOBHSI pa3BEACHUS MOJE3HBIX HACEKOMBIX).

5. Boomuas, necuanasn u nousennasn Kyaiomypol, ux npuMeHeHue 6 6ulpaujueanuu
pacmenuii. Qusuonozusn pacmenuii (8 uacos)

BojaHasi, nmecuanasi ¥ MOYBEHHAs KYJbTYPbl, UX NPUMEHEHHE B BBIPAIIMBAHUU
pactrenuii. [lpoBeneHune Boasl B KOpHe M cTeOie pactenuil. IlpakTudeckas paboTa
«KopHeBoe naBiieHuE».

Boaubiii pexxuM pacTeHUi: CTpOCHHE YCThUIL: (PAKTOpPbHI, BIUSIONIME HA HUX
PACKpPBITHE U 3aKPbITHE. 3HAUYEHUE MEXAHU3MA PETYJIAIMU UCHIAPEHHUS] BIIard PACTEHUEM.
[Ipaktuueckas padora «I[IpuroroBieHue npemapara yCTHHUI] METOJIOM CJICTIKa».

UccnenoBarenbckue palboThl: «BiusiHue YCIOBUN CoOJepKaHUS PACTEHUNM Ha
KOJIMYECTBO YCTHHUII.

doToCHMHTE3 — YHUKaJIbHBIN Tpoliecc pacTeHuid. TemHOBas u cBeroBas (a3l
dboTocunTe3a. 3HaueHue GOTOCUHTE3a JJIA JKUBBIX OpraHu3MoB. lIpakTudeckas pabota
«DyHKIMOHATIbHASL ~ JIMATHOCTUKA pPAaCTeHUH MO  aKTUBHOCTU  XJIOPOILIACTOBY
UccnenoBarenbckass pabora «Ompenenenne xmopobumna A u b, oueHka
(hOTOCUHTETUYECKOIN aKTUBHOCTH PACTEHUM U (PaKTOPOB, BIUSIIONIUX HA HEE».

@akTOpbl poCTa PACTEHUN: BO3AYX M ajpanus. llogzemMHOe nbIXxaHue pacTEHUN:
COCTaB TIOYBEHHOTO BO3JyXa, Tra3000MeH. [a3000MeH Tipu  OECIOYBEHHOM
BbIpantuBanun. [lpaktuueckas padora «Aspamms, CO2 u O2. JlpixaHue pacTEHHII».
[IpakTuueckas pabora «JIpixaHue pacTEHUI: OLIEHKAa UHTEHCUBHOCTH JbIXaHUS PACTEHUHN
Y TTOJIOBY.

HccnenoBarensckue paboThl: «BiusHUEe crmocoba BeIpanmuBaHus (cocTaBa
MUTATEIBHON CMECH, CXEMbl BHECEHUS) HA POCT U Pa3BUTHUS PA3IMUHBIX PACTCHUN».



6. Kyasmypnsie pacmenus. Cospemennvie acnekmut cenexuyuu (20 uacoe)

Kak yenoBek cranm wucnonb3oBath pacteHus? CBs3b pa3BUTHS LUBUIN3ALHH
4eJIoBeKa M OJOMalIHUBaHusA pacteHuil. Jlomectukanus. Juckyceus «Jlomectukanus,
BCE JIM PACTEHUSI M IKUBOTHBIE, KOTOpPHIE JKMBYT PSIJAOM C YEIOBEKOM MM
oJlOMaIlIHUBaTCA? MOXXHO JIM CUATATh TapakaHa OJI0MAIIHEHHBIM KUBOTHBIM ?>»

HacnencTBeHHOCTh M MUBMEHYMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OPTaHU3MOB.
W3menunBocth. Buasl m3menHunBocTh. Ilpaktuueckas pabora «MoaudukarmoHHas
M3MEHYHMBOCTD (JIUCThSI, HTOJIKH C OJHOTO JePEBa)».

I'en - wMarepuanbHBII HOCUTENb HACJIEACTBEHHOCTH W  H3MEHYUBOCTH.
HyxknenHoBsie kuciorsl. JIokamu3amuss TeHETUYECKOr0 MaTepuasia B Kierke. Jlenenue
kieTok. Perumnkanusa JIHK. OcHoBHas forma MonexynisipHoi 6uonoruu. TpaHCcKpumius.
Tpancmauus. Myranuu. [Ipaktuyeckas padora «I'eH — HHCTPYKIHS 10 COOPKE KIETKU
(na Oucepe wim KOHCTpykTope)». [lpakThueckas padora «Mytanus Ha OyTepOpoje
(1000 O00BEKT M3 MpEeAbIAYIIEeH padoThl, A€ MU3MEHEHUE WHCTPYKIMHU IMPHUBENET K
MU3MEHEHHIO BHEIIHETO BU/Ia O0BHEKTA)».

O¢pdexT OYyTBIIIOUHOrO TOpJbIIIKA W T'E€HETHYECKOe pa3HooOpasue. UTo Takoe
reH0aHk? 3ayeM COXpaHATh IeHETHYECKHE pecypchl pacTeHHil? OCHOBHBIE CIIOCOOBI
COXpaHEHHsI TCHETUYECKHUX PEeCYpCcoB pacTeHuit (eX Situ u in situ).

3nauenne pabor H.M. BaBuinoBa. 3akoH romosiornyeckux psaoB. LleHTpsl
MIPOUCXOXKACHUS KynbTypHbIX pactennii H.M. BaswioBa u IL.M. JXykosckoro.
[TpakTrdeckas padota mo rpymmnaM «OTKy/1a Ha HAIKX CTOJIaX (PpyKTHI/OBOIIN/3IaKU».

OcHoBHble MeTonbl cenekuud. [uOpummuzanus. dopmbr orGopa. OCHOBHBIE
HaNpaBJICHUS CEJEKUUU: YIy4lIeHHE YPOKaHHOCTH, YCTOMUYMBOCTH K OMOTHYECKUM U
abuornueckuM (paktopam. IIpakruueckas padora «Bripamubaem ropox. Kak mposectu
CKpEILMBAHUE Yy TOPOXa».

Ecte nm xu3Hp B mnpoOupke? buorexHonorus KyjiabTypHBIX pacTEHUIL.
UccnenoBarenbckass pabora «BplpammyBaHue pacTeHUHd B HOpOOUpPKE» (MOXKHO
BOCIIOJIB30BATbCSl PE3YJIbTATAMHM MPEABIAYIIUX SKCIIEPUMEHTOB II0 COCTaBJIEHUIO
NUTATEIBHBIX PACTBOPOB LIS PACTCHHUH).

Kak  dyemoBek  Moxer  momauduuupoBaTh  pacteHus?  ['eHermueckoe
penaktupoBanue. COBpEeMEHHbIE  IOAXOABl W JOCTMXKEHUS  T'€HETHYECKOIo
penaktupoBaHusi  pactenuil. IIpaktuueckas  pabora  «['€HOMHBIE  HOXHUIIBI
(MonenupoBanue pabotsl cucrembl CRISP-Cas).

7. Pacmumensnas npooykuus. (8 uacos)
Hanzemnbie u noazemuble opranbl pacteHui. [lober u BuaoM3MeHEHHBIN oder
pactennii. CmocoObl pa3MHOXKEHUS PACTCHUM.
[TonsitTue o0 KayecTBE MPOAYKTOB muTaHusA. [IpoOmeMbl KOHKYpEHIIMH
OTEUYECTBEHHBIX MPOJYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTUCTHKA TOCTaBKU U CPEJICTBA



coxpaHeHusi mpoayktoB nutaHusi. [lpaktuueckass pabora «llpenenbHO AOMYyCTUMBIE
kornenTpanuu ([1IK) n merompl KOHTpOJsS 0€30MaCHOCTH PACTHTEIHHBIX MPOMYKTOB
IUTAHUS.

Mukpo3eneHb: oJIe3HOCTh U TexHojorus. MccnenoBarensckas padora «OneHka
Ka4ecTBa BBIPAICHHON MUKpO3elieHn» (JIn00 CBOsI, THOO U3 Mara3uHa).

XUMHYECKUI aHaJINn3 IPOAYKLHUU. OcHOBBI CHEKTPOPOTOMETPUH.
[Torenunomerpusi. Xpomatorpadus. [Ipakruueckas pabota «MeTobl OLIEHKH KauecTBa
pacTUTENbHOW NPOAYKIMM. XPaHEHHWE M COXPAHHOCTh NHUTATEIbHBIX BEIIECTB» (110
JOCTYITHOMY O00OpY/IOBaHHUIO).

HccnenoBarensckast pabora «Ompenenenue ButamrHa C MeTOIOM OOpaTHOTO
TUTPOBAHMS B TUI0J]aX HA Pa3HOM CpOKe (CIoco0e) XpaHeHHsI».

Monyab «buorexHnosorus» 7-8 kiaaccol (68 yacoB)
1. Buomexnonozus (4 uaca)

[TonsiTne OWOTEXHOMOTMU. 3adyeM YEJIOBEKY OHOTEXHOJIOTHH, B YEeM HX
NPEUMYILECTBO MEepPel XUMUYECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOIOTUH
MPOMBIIIICHHBIE MUKPOOPTaHU3MBI, KIIETKH U TKaHW PAaCTEHUH, )KUBOTHBIX M YEJIOBEKa,
ouokaranuzatopsl. [Ipaktuueckass pabora «lIpumepbl NmpuMeHEHUS OUOJIOTHYECKUX
00BEKTOB B TBOEH KU3HUY.

Coipbe i1 OMOCHHTE3a W OILIEHKa ero OMOJIOTMYecKOM 1eHHOCTH. OCHOBHBIE
WUCTOYHMKHU yriieponaa, a3ora, (ocdopa, MukposnemeHToB. HccimenoBaHue HOBBIX
HUCTOYHUKOB ChIPbs (BKJIFOUAst BOMPOCHI €ro MpeABapUTEILHOM 00pabOTKH), pa3padoTKa
HOBBIX MHUTATENbHBIX CPEl, B TOM YHCII€ BKIIOYAIOIINX OMOCTUMYISTOPHI U JAPYTHE
AJIEMEHTHI YIIPABICHUS U OMTUMHU3AIINH MIPOIIECCOB OMOCHHTE3a. METOABI ONTUMH3AIIH
NUTATENbHBIX CPE/I.

2. Muxkpoouonocusn (12 uacoes)

[lonoxeHue NPOKAPUOTOB B CUCTEME opraHudeckoro wwupa. CrpoeHue
OakrepuanbHOr KieTku. Knaccudukarusa 6axrepuit. Mopdoinorus 6akrepuid. [IpocTteie
U CJOXHbIE METOJAbl OKpaliuMBaHus OakTepuil. dusnonorusi OakTepuil: NUTaHUE,
JBIXaHHUEe, POCT U Pa3MHOXKEHHE. 3HAKOMCTBO € IOMEHOM ApxeH (3KCTpeMO(UIbHOCTB,
O0COOEHHOCTH CTpOEHUs KieTku). JlabopaTopHas padora «DukcupoBaHHBIE IpENapaThl
Oaktepuii. Ompenenenue (GopMbl TPEATIOKEHHBIX KYIbTYp MHKPOOPTAHH3MOB,
UCIIONIB3Yys TpocToi MmeTon okpacku» JlaboparopHasi pabora «OmnpeneneHue Tuma
KJIETOYHOM CTEHKH METO/IOM OKpaliuBaHus 1o ['paMy» (pu HaTMYMK PEaKTUBOB).

MosnoyHokucnoe u crnuproBoe OpoxeHue. DoToTpodHbIE U XEMOTPOPHBIE
Oaktepun. Kunermueckoe  omucaHue  mpolecca pocTa  MHKPOOPTaHU3MOB.
OKCHOHEHIMaNbHas ~ MoJenb  pocta. KuHeTmka  rubenm  MUKPOOPTaHU3MOB.
JlaboparopHas pabora «IIpuroroBneHre NPWKU3HEHHBIX MPENapaToB MOJIOYHOKUCIIBIX
OakTepuii».



[TaTorennsie 6akTepuu. YymHas majoyka v yepHasi CMepTh, OOTYIIN3M, CTOJIOHSIK,
TyOepkyne3. Ucropust 60pr0bI ¢ 6akTepuanbHbiMu nHGekuusmu. JlaboparopHas padbota
«[ToceB cMmbIBa ¢ pyk Ha yamku Ilerpu». JlabopaTopHas paborta «Bwinenenue yucton
KyJnbTypel Oaktepuil. Meroa pasBeneHuil. MeTon HUCTOMIAIONIETO — IITPUXa».
JlabopatopHass pabora «Mopdonorudyeckas XapaKTEepUCTUKA BBIJCICHHOW YHCTON
KYJBTYpBI: XapaKT€pUCTHUKA KOJIOHUH, (hopMa OaKTEpUi, TUIl KIIETOUHON CTEHKUY.

Bolina 0eCKOHEYHOCTH: aHTUOMOTHUKU NPOTUB OakTepuil. MexaHu3Mbl IEHCTBUMA
aHTUOMOTUKOB. MeEXKJIeTouHass KOMMYHMKanus Oakrtepuil. YyBCcTBO KBOpyMa.
JlaGopatopHass pabora «CpaBHEHHE pPOCTa MHUKPOOPraHM3MOB Ha Yallke 0e3 U C
nobasienuss aHTHOUOTHKOB» VccrnenoBarensckas pabora «[lomck MHKpOOPTaHHW3MOB
00J1a/1al01MX aHTarOHUCTUYECKON aKTHUBHOCTBIOY.

[Ipumenenue OakTepuil uenoBekoM. KuHernueckoe omnucaHue OHWOCHMHTE3a
IIPOAYKTOB MHUKpPOOpraHuM3Mamu. bakTrepuu, KOTOpbIE MOTYT pasjaratb IIJJACTHUK.
UccnenoBarenbckas padota «BeieneHrne MOJTOYHOKUCIBIX OAKTEPH, UCCIeA0BaHUE X
AKTUBHOCTU.

Mukpoopranu3Mbl B arpoOHOTEXHOIOTUU. MICKyCCTBEHHBIE acCOLIUAIIK pACTEHUI
¢ MuUKpoopranuzmamu. MccienoBarenbckas pabora «BeiieneHue OakTepHil Mosie3HbIX
IUJTS paCTCHUI.

3. dykapuomuueckue opzanHuzmvl 6 OuomexHo02uu (njiecHeevlie 2puobl,
opoaicoicu, sooopocau) (12 uacoe)

[1necHeBbie TpUOBI MPOYIEHTH OMOJIOTMYECKH AKTUBHBIX BEIIECTB.

OOmrast xapakTepUCTHKa IPOXOKEeH caxapoMmuileToB. VCTopusi MCHOIb30BaHUS
JPOXOKEH B TPAJAUITMOHHON OMOTEXHOJIOTUU. TEXHOJOTMU BUHOACIHS U XJIEOOIeUeHus,
CIICIMAIM3UPOBAHHBIC pachl Apoxkeld. Merabonusm aApoxoken. Peaknus criupToBOro
opoxenus. JlaboparopHas pabora «lloacuer kieTok Apoxkeld B kamepe [opsieBar.
JlaboparopHnas pabora «OOHapyXeHUE NPOIYKTOB CIUPTOBOIO OPOMXKEHHUSI: STUIOBOTO
CupTa W YrieKuciaoro rasa». [lomydeHue BTOPUYHBIX META0OIUTOB B JIPOXIKAX.
JIpOKKU Kak MPOAYyIeHThl OMoTOoIUIuB. [loydeHue 1eineBbix OSIKOB B IPOXIKAX.

OC0OEHHOCTH BEreTaTMBHOTO U TIOJIOBOTO PA3MHOXKEHUS y APOXOKEH, 3HAUCHUE
U3YYEHHUS] MUTO3a W LUTOKWMHE3a Ui ONTHUMHU3AIMHU IPOLECCOB KYIbTUBUPOBAHUS
JIPOKKEBBIX IITAMMOB, IOHUMAHUSI PUYKUH NATOT€HHOCTH JAPOXKKEH U rprudOB, MOUCKA
MuIieHeH (QYHTUIHIOB UM pa3pabOTKU HOBBIX  JIGKAPCTBEHHBIX  IPENapaToB.
JlaGopatopHasi pabora «HaOmiomeHue  pa3sMHOKEHUS — JIPOXIKEBBIX  KIIETOK.
[IpakTuueckass padora «llomydeHue TBopora um kKeupa Ha OCHOBE MOJIOYHOKHUCIBIX
Oaxtepuii». [lpaktnyeckas pabora «OCHOBHBIE BUABI KBaca M HMX XapaKTEPUCTHKA»
«J[poX>KM U MOJIOYHOKHUCIIbIE OaKkTepuu, MpUMEHsIeMble MJIS MPOU3BOJICTBA KBaca».
[IpakTiueckast pabota «CpaBHUTENbHBIN aHAINW3 Pa3BUTHUS JIPOXOKEH B a’pOOHBIX H
aHa’pOOHBIX  ycnmoBusix». Ilpaktuueckas pabora «Meroabl OIIEHKA CBOWCTB



xJieOOneKapHbIX JIposxoked. OCOOEHHOCTH NMPUMEHEHHUs MNPECCOBAHHBIX, CYIIEHBIX U
MHCTaHTHBIX Apoxokeil». MccnenoBarensckas padora «BinusgHue (QpU3NKO-XUMUYECKUX
(akTOpOB Ha Ka4eCcTBO OMOTEXHOJOrMYECKOi mpomykiuu (kBac, kedup, Cbp, Xied u
AP,

Bopopocian — mepcnekTUBHBIN OOBEKT AJi MPOU3BOJACTBA O€lKa M YIJIEBOJOB.
buorexHomornyeckre MeToIbl OYMCTKH TBEPJBIX, KUIKUX OTXOJOB U Ta3000pa3HbIX
0TX0J10B Mpou3BoACTB. CTouHble BOABL. CXeMbl OYUCTKH. BHOPHUIBTPHI, a’pOTEHKH,
METAaHTEHKH, OKCUTCHKH. AKTHBHBIM WJI W BXOISIIME B HETO MHUKPOOPIaHU3MBI.
Hcnonb3oBanrne BOAOpOCIEH B OYMCTKE CTOYHBIX BOJI. McciemoBarenbckas pabota
«Bnusuue puszuko-xumuueckux Gaxtopos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmayus (8 uacos)

HacnencTBeHHOCTh U M3MEHUYHMBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPTaHU3MOB.
N3menuuBocTh. Buasl u3MenuuBocTh. lIpaktuueckas pabora «MopudukanyuoHHas
U3MEHYUBOCTH (JIMCThSI, UTOJIKU C OZHOTO JCPEBa)».

I'en - wMaTepualbHBII HOCUTENb HACJIEACTBEHHOCTH W HU3MEHYHUBOCTH.
HyknenHnoBbie kuciiotThl. JIokanu3amus reHETUYECKOro MaTepualia B KieTke. [leneHue
kietok. Perumnkanusa JIHK. OcHoBHas mormMa MoiekyisipHOM 6uoiaoruu. TpaHCKpUMIIIHS.
Tpancnauus. Mytanuu. [Ipaktudyeckas padora «I'eH — HHCTPYKLHS 110 COOpPKE KIETKU
(na Oucepe wiam KOHCTpykTope)». [lpakTuueckas pabora «Myrtanus Ha OyTepOpoje
(71000 O00BEKT W3 MpeAblayIleld padoThl, Ie MU3MEHEHHWE WHCTPYKIMU TMPUBENET K
WU3MEHEHUIO BHEIITHETO BHIa 00BEKTa)».

5. Bupyconozusa. (6 uacoe)

[TonoxeHnue BUPYyCOB B CUCTEME OpraHnyecKkoro Mupa. CTpykTypa U XUMHYECKHM
coctaB BupycoB. Kmaccuduxanus supycos. Penpoaykuus Bupycos. IIpocmotp
JOKYMEHTAIBHOTO (pMiIbMa O BUPYCax.

Bupycsl - Bo30ynurenn MHQEeKIMOHHbIX Oone3Hel. OHKoBUpYcChl. bakTepruodaru:
CTpO€HHuE, cBOicTBa, NpumeHeHue. Ilpakruueckas pabora. «Meroa pa3BeaeHUIT»
[TpakTnueckas padora. «TurpoBanue 0akrepuodaron».

buonornyeckne meTo el 60pbOBI C BUpYCaMHU.

6. I'ennasa unscenepus u 6uomexnonozuu. (8 uacos)

OcHoBbI TeHHOM uHXeHepuu. Bekropa. Cnenuduueckue GpepmMeHThl OaKTEpUid.
[Tpaktndeckast pabora «DHIOHYKIEa3bl pecTpUKIUHM (padoTa ¢ HYKICOTHUIHBIMU
I0CJICIOBATEILHOCTAMU Ha Oymare)».

buotexnonoruu npoaykiuu 0eIKoB B OakTepUaIbHBIX KyIbTypax. JlocTrxeHus
TeHHON UH)KEHEPUH U OMOTEXHOIOTUH.

CRISPR/Cas — cucrema aJanTUBHOIO HWMMYHUTETa OakTepuil M apXeu.



[Tpaktudeckas pabora «I'ennbie HOXHUIBI - CRISPR/Cas (MmonenupoBanue Ha Oymare)»

I'MO. Metoast nonyuenust ' MO. Urpa-nuckyccus «Bblurpail TpanT Ha CO3/1aHUE
I'MO».

7. Buomexnonozuu 6 s3cusommnosoocmee (8 uacoes)

JlomecTukalys OCHOBHBIE JIOMAIIIHUE KUBOTHBIE, COBPEMEHHBIE IKCIIEPUMEHTAX
0 JOMECTUKAIIUH KUBOTHBIX (JIMCHIIA, HOPKA U JIp. — SKCIEPUMEHTHI HAYYHOW IIKOJIbI
akajgemuka bensera). uckyccusi «JloMecTHKalys, BCEe JH PACTCHUS W KUBOTHBIC,
KOTOPBI€ KUBYT PSIJOM C UYEIOBEKOM UM OJIOMAIIHUBAIOTCA? MOXHO JIM CUUTATH
TapakaHa OJIOMalTHEHHBIM KUBOTHBIM ?».

CoBpeMeHHbIE METOAbl B JKMBOTHOBOJCTBE: TpPAHCIUIAHTAIIUS SMOPHUOHOB,
XUMEpHbIE  KUBOTHbBIE, KJIOHUpoBaHue. IIpakTuueckas pabora «Meroauka
KJIOHUpOBaHHs (MOJIEIMPOBAaHUE HA Oymare).

OcHoBHbIE 0O0JIE3HU KUBOTHBIX M POJIb IMATOTCHHBIX MHUKPOOPTaHU3MOB U
Mapa3uToB B pa3BUTUHU 3a00JIE€BAHUI IOMAITHUX >KUBOTHBIX M1 OCHOBHBIX MepaxX 00pbObI
C HUMHU; POJIb TOJIE3HBIX MUKPOCUMOHMOHTOB B OpPraHU3M€ KUBOTHBIX. [looxuTensHoe
1 Mo009YHOE (OTpUIIATEIPHOE) BO3/ICHCTBUU aHTHOMOTHKOB Ha OPTaHU3M B XO/I€ JICUCHHS
KUBOTHBIX; LEIM W 33Ja4yd BE€TEpUHApPUHU. BUOTEXHOJIOrMsi KOPMOBBIX MpenapaTos.
[IpakTuueckast padbora «CocTaBjieHre palioHa MUTAHUSL KUBOTHOT'O, pacueT PacxojioB
Ha coaepkanue». lccnemoBarenbckas pabora «OreHKa KayecTBa MOJOYHOU
IPOTYKIII».

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHble MeTonbl cenekuuu. ['mOpuauzauusa. dopmel ordopa. OCHOBHbIE
HampaBJIEHUS CEJEKUUU: YIYUIIeHHE YPOKaWHOCTHU, YCTOMYMBOCTH K OMOTUUYECKUM U
abuoruueckuM (pakropam. [Ipaktuyeckas padbora «BsipanmBaem ropox. Kak nposectu
CKpELIMBaHUE y rOpoxa».

OCHOBHBIE TMOJXOJbI CEJIEKIMW U OWOTEXHOJOTHMU KYJIBTYPHBIX PAaCTCHUH,
['ubpunuzanus, oOTAaJeHHAs TUOpPUAM3ALMSA, WCKYCCTBEHHBIN OTOOp, TIeTepo3uc,
TpaHc(hopMaIysi, MyTareHe3, TEHETHUECKOe pelaKkTupoBaHue). Vcropusi ceneknuu B
Poccun u mupe, uCTOpHs pa3BUTHS BAKHEUIINX COPTOB KYJIbTYPHBIX PACTECHHIA.

Kak yenoBek Moxxer MOIUPUIMPOBATH pacTeHus ? I'eHHast HHXXEHEpHsl PACTEHHIA
Uro Takoe reHeTM4yecKas WHKEHEPUS PACTeHUU. TpaHCreHHblE pacTeHUs. MeTonbl
nonyyerusi. OOpa3zoBaHue ommyxofiel y pacTeHuil. ArpobakrepuanbHas TpaHcpopmanusi:
Ti-ruta3mMueL. I'ensr T-JTHK. MonekynspHO-reHETHUYECKHE MEXaHU3MBI
TpaHcopmanuu. ['eHetnueckoe penakrupoBaHue. COBpEeMEHHbIE MOAXOIbl U
JOCTHKEHHUST TEHETHMYECKOro peaakTupoBaHusi pacteHud. [Ipakrtuueckas pabora
«["eHOMHBIC HOXKHHIIBI (MOAeTupoBanne padoTel cucteMbl CRISP-Cas).

Ecte nm xu3up B mpoOupke? bBuorexHoioruss KyJIbTYpHBIX pacTEHUH.



HccnenoBatenbckass pabota «BelpammBaHue pacTeHUd B mpoOupke (MOXKHO
BOCIIOJIB30BAaThCA pe3yJbTaTaMU MPEAbIAYIIUX JKCIEPUMEHTOB II0 COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB LIS PACTCHUI)».

Moayab «MosekyJIsipHbIe OCHOBBI (pu3Mo0JI0THH M (papmakogorun» 9 kiace
(68 uacos)

1. @usuonocuueckasn xumus. (20 uacoe)

Brenenue. buorennsie anementsl: opranorensl: O, C, N, H. AxtuBHbIE (HOpPMBI
KHUCJIOPO/Ia, UX MOJTyUYEeHHUE, HEUTpaau3aiusi.

MakponyieMeHThI: TIPOLIEHT COJEpPKAHUS B OpraHU3Me, BBINNONHsAEMas (YyHKIMS,
cojiep>kaHue B MpoaykTax nutaHus. Ca2+ - cBs3piBaronde O€NKHU, JICMOHUPOBAHUE
KaJIbIUSI, PEryJIAUsl YPOBHS KaJbIIMsl B OpraHU3Me. FTOpMOHbI nmoyek. Mg — ctpoeHue
xJiopo(uiia, ero aKkTUBAIMS COTHEYHOU SHEPTUEH.

MuUKpO3JIeMEHThI: B KaKUX MOJIEKYJIax COJIepKaTcs, BhIMONHsSIeMas (PyHKIuUS,
coliep)KaHue B MpoAyKTax nuTtaHus. IlocnencTBus nepeno3upoBKA MUKPOIJIEMEHTAMH.
Fe — ycBauBaemble THUIIBI COEAMHEHWH Kene3a. ['eMONMpOTEeUHbI, TE€MOLMAHMH,
muToxpombl. CU — yCBOGHHWE W TPAHCIOPT MeAuW. bemku, copepxamiue Memb.
[Taronoruueckue cunapoMbl MeHke u BunbcoHa, cBsi3aHHbIE ¢ META0OIU3MOM MEIH.

Tokcuunbie 3neMeHThl llepronmyeckor CucTeMbl UIsL OpraHu3Ma. BriusHue
HEJI0CTAaTKa MAaKpO U MUKPO3JIEMEHTOB Ha KUBbIE OPTaHU3MBI.

UccnenoBarenbckass  pabora  «KonuyecTBeHHas  OLIEHKA  COZAEpKaHUS
MHUKPO3JIEMEHTOB UM BUTAMUHOB B MUIIEBBIX MPOAYKTAX)

Kupsi. 3aboneBanus 4eI0BEKa, CBA3AHHBIC C HAPYIICHUSIMHU KUPOBOT'O OOMEHA.
JlncounuaemMun.

VYrneBoapl. 3a00J€BaHUs YEIOBEKA, CBSA3aHHBIE C HAPYLIECHUSMH YIJIEBOJHOTO
obmena. CaxapHbIii quader.

benku. Ctpoenue. 3a00aeBaHus YEIOBEKA, CBA3aHHBIE C HAPYIICHUSIMU OEIIKOBOTO
oomena. ®ynkiuu 6enkoB. Depmentsl. Mexanusm aeiictus. Kinaccel hepMeHTaTUBHBIX
peakiuii. Kodepmentsl. [Ipaktuueckoe 3aHaTtHe «KadecTBEHHbIE peakIMd Ha
opraHudeckue MoJeKynbei». l[Ipaktuueckoe 3anstue «J/leHatyparuss  O6emkoB»
IIpakTrueckoe 3ansTue «M3ydeHne akTUBHOCTH aMUIIa3bI».

BuramuHbl )kupopacTBOpUMbIE, BogopacTBopumMbie. [IpeBpalieHue BUTaMUHOB B
akTuBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMHHO3HI.

OcCHOBHBIE THUIIBI META0OJIMYECKHX peakiui. buosHeprernueckue MPOIECCHI.
I'mukonuz. Hukn KpeOca. Llens nepeHoca 3neKTpoHOB. OKUCIEHUE >KHPHBIX KHUCIOT.
Karabanusm amuHokucior. [mioxkoHeorene3. CHHTE3 YIJIEBOJIOB, OEJIKOB, >KHPOB.
Merabonutnueckue 3a0oneBanus. I[lpakTudeckoe 3anstue «PemieHue 3amad  Ha
DHEPTETUYCCKUIA OOMEH.

Kinerka. Tlouarue memOpanbl. @yHKkIMM MeMOpaH. Buabl TpaHcmopTa B KJIETKY.



MeMmOpannble opraHouzbl. 3aboneBaHUsS CBSI3AHHBIE C HApyIIEHUEM paloThl
MEMOpaHHBIX OpraHesul, OOJIe3HW HAKOIUICHHA. THUIbl KOHTAaKTOB MEXIY KJIETKaMH.
3HAUYEHHE MEKKJIETOYHOM KOMMYHMKALMU JUIsL 340pOBbs opraHusma. lIpakrtmyeckoe
3aHsTHE «/{nanmms (kiaerouka Tpayoe)».

SAnpo. YpoBHH  yIIakOBKM  XpoMaruHa. XPOMOCOMHBIE  TEPPUTOPUHU.
HememOpaHHbIe OpraHOU/IBbI.

2. Monexynapnasn ouonozusn. (20 uacoes)

OCHOBHBIE BEXH Pa3BUTHUS MOJIEKYJIIPHON OUOIOTUH.

HyxnennoBsie kucinotel. OCHOBHBIE IPUHIMIBI cTpoeHus. [IpakTudeckas pabora
«Bpinenenne JIHK wu3 Oanana». Ilpaktuueckass pabora «Mogens JHK-opuramm».
[IpakTiueckass pabora «Ompenenenue kadectBa mpemapatoB JIHK ¢ momomibio
criekTpodoToMeTpun» (pU HATUYIUU 00OPYAOBAHUSA).

Marpuunbie CUHTE3bl. Peruinkamnus — OCHOBa KJIETOYHOroO AeneHus. [IpuHuumnet
perukaiuu. [Ipaktuueckas padora «PerinkaTuBHas MaliiHa (Mrpa-I1eMOHCTPAINS ).
[Tpaktuueckas padora «I1LP (Momens amrunukamnms Ha Oymare)».

Myramuu. Yto Bei3biBaeT usmMeHeHus B ctpoenuun [JHK. [IpuHnumns! penapamnumn.

Tpanckpunius. [Ipaktudeckas padora «Cuna mpomMoTopa.

I'enernueckuit koa. IlpakTuueckas pabora «PemeHue 3aja4 Ha T€HETUYECKUU
koa» Tpancmsamus. [Ipaktuyeckas padora «DoaguHT OEITKOBY.

Opranuzamuss reHoma BUPYCcOB [IpOTMBOBUpPYCHBIE CPEACTBA, MEXAHHU3MBI HMX
JIEVCTBHS.

Opranuzanus reHoma OaxTepuii AHTHOaKTEepuaIbHbIC npenaparhl.
Uccnenoarenbckas pabota «PacnpocTpaneHue aHTUOMOTUKOPE3UCTEHTHBIX OaKTepUii»

Opranuzanusi reHoma 5ykapuoT ['eHomHOe penaktupoBanue. I[IpakTuueckas
pabota «PaboTa B COBpeMEHHBIX I'€HETHUYCCKUX 0Oa3ax maHHbIX. [IpoBenenue In silico
aHajau3a IOoCIeN0BATEIbHOCTEN TEHOBY.

3. @apmaxkonozus (28 uacos)

[Tonsitue o nexapctBax. [IpuMHIUIIBI MOAX0Ja K TTOMCKY HOBBIX JEKaPCTBEHHBIX
cpenctB. CKpUHUHT U ero Metojsl. McciemoBarenbckas paboTa «IDKCIEPUMEHTHI 10
OTIPEJICTICHUIO0 TOKCHYHOCTH BEIIECTB HA apTEMUTUSIX .

[Tytn BBenenus JIC. @apmakoKMHETHKA JIEKAPCTBEHHBIX BelllecTB. BcacbiBanue
(abcopOmms) nekapcTB. OCHOBHBIC MEXaHU3MBI BcachbIBaHUS. TpaHCIIOPT JIeKapCTBEHHBIX
BerecTB. ['eHnl u Oenku nmepBoi (a3el 6noTpanchopmanmu. [1yTr BeIBeICHHS JIEKApCTB
U3 OpraHu3Ma. OKCKpenus ¢ JJIUMHHANWS. [eHpl W Oenku BTOpod (a3l
ouorpanchopmarun. dapmakonuHamuika. ['7TaBHOE W MOOOYHOE, PE3OPOTHBHOE W
MECTHOE, MPsIMOe, HEMPSIMOE U pedIEKTOpPHOE ACHCTBUE.

Bunbr B3ammonetictBusl JiekapcTB. CHHEPTH3M W aHTAaroHW3M IIPU COBMECTHOM



JENCTBUM JIEKAPCTBEHHBIX BEIIECTB, UX PA3HOBUIHOCTH.

TpancMeMOpaHHBII CUTHAIWHT. THIIBI KIETOYHBIX peentopoB. MeMOpaHHbIE:
MOHHbIEC KaHaJbl, KaTAIMTUYECKHE U compsbKeHHble ¢ G-0enkaMu; BHYTPUKIETOYHBIE!
LUTOIUIA3MATHYECKHE U AIepHBIE. MeXaHN3Mbl TUTaH-pPEeNEnTOPHOrO B3aUMOIEUCTBHS.
CenekTUBHOCTh (M30MpATEIbHOCTD) JCHCTBUS, CBSI3b «XHMHUYECKAas CTPYKTypa —
(dapmakonoruyeckasi akTUBHOCTb BELIECTB.

PapmMaKOJIOTMYECKON MOAYJISIUN CHHANTUYECKOM XOJMHEPTUYECKON Iepenayu.
MonekyaspHblii  MeXaHM3M JeHCTBUS W (dapMakoJIOTHYECKHEe CBOWcTBA M-
XOJIMHOOJIOKATOPOB, raHTJIM00JI0KAaTOPOB u Kypapemnoao0HbIX CPEACTB.
@apmMakoJIOrM4ecKass  peryjsilus  akTMBHOCTM  aIpPEHEPIMYEeCKOro  CHHaICA.
AJIpEeHOMUMETHKH, aJpPEeHOOJIOKaTOpbl, cuMnaTonuTuku. [lpakTuueckas pabora
«BnusHIE agpeHanuHa Ha cepAeUHbIe COKpaIeHus (IPOrpaMMHOE 00ECIIEUCHUE).

MonekynsipHass ¢GapMakogorusi aHTHAJUIEPIMYECKUX cpeAcTB. [HcTamMHHOBBIE
pEelenTopbl: THUIIbI, MOJIEKYyJsipHas opranuzauus. Crabunuzaropbl MEMOpaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBIM MEXAHU3M JIEUCTBHSI, 0COOEHHOCTH KIIMHUYECKOI0 IPUMEHEHUS,
TOUKH MPUIIOKEHUS TEUCTBUS UHTUOUTOPOB JIUITUHBIX METUATOPOB.

MexaHn3M NEUCTBHA M NPHUMEHEHHE IPENapaToB, CTUMYJHPYIOMMX IPOLECCHI
uMMyHHTETa. DapMakoIOrvMyecKas XapaKTEepPUCTUKA WHTEPIEUKHHOB. IIOJIIyYEHHUE,
MEXaHU3M JAeHCTBuUs, npuMeHeHre. OCHOBBI MAaTOPU3UOIOTUU OCTPO(Ha30BOro OTBETA,
MeIuanus BocraaeHnus. MoneKkyasspHbId MEXaHU3M MPOTUBOBOCHAIIMTENBHOTO IEUCTBHUS
IIFOKOKOPTUKOCTEPOUIOB,  HECTEPOUAHBIX  MPOTUBOBOCHAIUTEIBHBIX  CPEJNCTB.
[Ipaktrueckas pabora « ' uctonornyeckue npenapaTbl UIMMYHHON CUCTEMBI».

[TonATHE O HApPKO3€ M HAPKO3HBIX Ipenaparax. KieTouHbli 1 HEPBHBIM HAPKO3.
PapMaKkoJOTMUECKasi XapaKTEpPUCTUKA OTIEIbHBIX TPYIIl HApKO3HBIX CPEJCTB.
[TocnenoBarenbHOCTh JEHUCTBUS Ha LEHTpasbHYIO cuctemy. llpakTtnueckas pabota
«['ucronornueckue npenapaTsl HEPBHOW CUCTEMBIY.

duznonornueckuii coH; ¢as3el cHa. Buabl Hapymienuit cHa [lonstue o
MEIMKaMEHTO3HOM CHE U CHOTBOPHBIX Mpernaparax (FMIMTHOTHKAX ).

Monekynsipable acnekTbl Homuuenuuv. OmnuaTtHble pEUenTopbl, HUX THIIBL.
DOHke(anuHbl U SHAOP(UHBI - SHIOT€HHbIE JTUTAH bl ONUATHBIX PELIETITOPOB.

AHTUIICUXOTHYECKOE JIEWCTBUE, BIMSHME Ha (YHKIUIO OSKCTpaldpamMHIHON
CUCTEMBI, SMOLIMOHAJIBHYIO Cc(epy, PBOTHBIM LEHTpP, apTepuaIbHOE IaBJIEHUE, LEHTP
TEPMOPETYIALNU. MOJIEKyIIsIpHbIE MEXAHU3MBI TEUCTBHS HEMPOJICIITUKOB, BIMSIHUE HA
no(GaMUHOBBIE, CEPOTOHUHOBBIE, aJIPEHO- U THCTAMUHOBBIE PELIENTOPHI, UX ACHCTBUE HA
KJIETOYHbIE MeMOpaHbl, Ha JACNOHHUPOBAHHE TKAHEBBIX MOHOAMHUHOB. IloTeHumarn-
3aBHCHMBbIE HaTPHEBbIE KaHAJIbI KaK MULIEHH JIEHCTBUS MECTHBIX aHECTETUKOB. CIOCOOBI
MHTUOMPOBAHUSA MOTEHIIUAI-3aBUCUMbBIX HATPUEBBIX KAHAJIOB MECTHBIMHU AHECTETHKAMHU.
[Ipaktnueckass pabora «Kapra oskcnpeccuu A0()aMUHOBBIX W CEPOTOHHMHOBBIX
perienTopoB B Mo3re Melei». MccinenoBarensckas padora «IloBeneHueckue TeCThl Ha



peiokax Danio rario. Csemio-reMHas Kamepa». FccinemnoBarenbckas pabora
«[ToBeneHueckue TecThl Ha peIOKax Danio rario. OtkpeiToe moie». MccireqoBarenbekas
pabota «[loBeneHueckre TecThl Ha peiOKax Danio rario. CraitHoe moBeIeHHE.

Monyab «MosekyasipHble OCHOBBI cejieKinm» 9 kiaacce (68 uaca)
1. Monaexyaapuas ouonocus. (20 uacoe)

OcCHOBHBIE BeXU Pa3BUTHUS MOJIEKYJISIPHOM OMONIOTHH.

HyxnennoBsie kucinotel. OCHOBHBIE IPUHIMIBI cTpoeHus. [IpakTuueckas pabora
«Bpinenenne JIHK wu3 Oanana». Ilpaktuueckas pabora «Mogens JIHK-opuramm».
[Ipaktuueckass pabora «Ompenenenne kadecTBa mpemnaparoB JIHK ¢ momombro
criekTpodoToMeTpun» (PU HATUIUUA 00OPYIOBAHNUS).

Marpuunsie cuHTE3bl. Perumnkamnus — OCHOBa KJIIETOYHOrO AeneHus. [IpuHuumb
perukanuu. [Ipaktuueckas pabora «PeruinkaTuBHas MalinHa (MTrpa-IeMOHCTPAITUS ).
[TpakTrueckas padota «I[1L[P (Moxens ammudukanys Ha Oymare)».

Myranuu. Yto Bei3biBaeT uzmeHeHnus B ctpoenuun [JHK. [Ipunnuns! penapanumn.

Tpanckpunius. [Ipaktudeckas padora «Cuna mpomoTopa.

I'enernueckuii kon. IlpakTuueckas pabora «PemeHne 3aady Ha T€HETUYECKUU
kon» Tpancnsamus. [IpakTuyeckas padora «DonauHT OEITKOBY.

Opranuzamus reHoma BUPYCOB [IpOTMBOBUpPYCHBIE CPEACTBA, MEXAHU3MBI MX
JNECUCTBUS.

Opranuzanus reHoma OakTepuit AHTHOAKTEepUaIbHbIE npenaparhl.
UccnenoBarenbckas pabota «PacnpocTpaHeHre aHTHOMOTHKOPE3UCTCHTHBIX OAKTEPHiA»
Opranuzanusi reHoMa 3ykapuoT ['eHomHOoe pemaktupoBanue. I[lpakTuueckas pabota
«PaboTra B COBpeMEHHBIX reHeTH4YecKnx 0azax naHHbIX. [IpoBeaenue In silico ananmza
IIOCJIENOBATEIBHOCTEN TEHOBY.

2. Monekynapusie ocnogsl cenemuxu (20 uacoes)

IIpenmer renernku. Kparkags wucTopus  pa3BUTHS — NPEJICTABICHUS O
HACJIEICTBEHHOCTH.

OT rena x mpU3HaKy: Kak packpacuTh kota. Yto Takoe mpusHak? [1yTs oT rena o
npu3Haka. Myrauuu. Aumenu. ['eTepo3urotsl M TOMO3UTOTHL. J[OMUHAHTHBIE W
peueccuBHbie amienu. PomeBas wurpa «Amienm». HMcciaegoBaTenbCKUM  TPOEKT
Myrarennbie GaKkTOpBHI.

I'enbl cTposAT opraHu3M. BritodeHue u BBIKIIOYEHHE OONBIIOro HabOpa IeHOB.
Kak kieTku moHuMaroT, Kakue TeHbl T0JDKHBI paboTtaThk. PoneBas urpa «Cynp0a KIETK.
['ensi-nepexmntouarenu. [IpakTnyeckoe 3aganne «AIrOpUTMBI IJISI KIIETOK.

JIMCKpeTHOE HaclIeIOBaHHWE MPU3HAKOB. 3aKOHbI MeHAENs: OAWH TE€H - OJIUH
npu3Hak. Cxema CKpelllMBaHUs. 3aKOH €IMHOO00pa3usi rHOpUAOB MEPBOrO MOKOJIEHUS.
[IpakTuueckoe 3ananue «EnuHooOpasue MepBOro MOKOJEHHs». 3aKOH pacllerIeHUs



MpU3HAKa BO BTOpOM mokosieHuu. [IpakTuueckoe 3amanue «Pacuierienne BO BTOPOM
nokojeHun». MccnenoBarenbckuii MpoekT «3akoubl ['. Menaens B SkciepuMeHTe».

3akoHbl MeHpens: HECKOJNbKO TE€HOB - HECKOJbKO NpH3HAKoB. JuruOpuaHoe
ckpemuBanue. HeszaBucumoe pacxoxnaeHue xpomocom. IIpaktudeckoe 3amaHue
«Pemetka Ilennera». CuenuieHHOEe HacIeI0BaHUE.

B3aumopeiictBue reHoB. AsuienbHOe M HeaiuienbHoe. [IpakTuyeckoe 3aHsTHE
«B3aumMopaencTBUs TeHOB (MOIEIMPOBAHME CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY)»

Omnpenenenue nona. [lonosie xpomocombl. Camiibl U caMku. Binusinue gakrtopos
OKpyXarmierd cpeapl. XpOMOCOMHOE ompeneneHue rmoja. [lomoBbsie XPOMOCOMBL.
[Ipaktnueckoe 3aganue «HacnmemoBanue, cuerieHHOe ¢ mojom». [IpoGiema
JOTNIOJIHUTEIIBHON X-XPOMOCOMBI Y KEHIIHUH. TpeXIBETHBIE KOLLIKHU.

3. Monexynsapnoie ocrogbl cenexkyuu (28 uacoes)

['enbl B nonynAnusx: Benukoe paBHoBecue. [Tonmynsiusa. YacToTel BcTpeyaeMocTu
npu3Haka u ajiens. YpaBHenue Xapau-BaiinOepra. [Ipaktuueckoe 3aganue «HacToTsl
anneneil, reHoTunoB W (¢eHoTunoB». MccnegoBaTenbCKui MNPOEKT  «AHaNIMU3
TCHETUYECKOM CTPYKTYPHI OMYJISIHK (Ha OCHOBE 3akoHa Xapu-BaitHbepra)».

[Monynauuu MeHSIOTCS: YMCIEHHOCTb, MUTpaiusi u BeIOOp cympyra. dakTopsl,
KOTOpbIE€ BBIBOJIAT NOMYJSLMIO W3 paBHOBecus Xapau-BaiinOepra. YucieHHOCThb
nonynsiuuu. PoneBas wurpa «Dddekt ocHoBarens». PomeBas wurpa «Oddext
OyTBUIOYHOTO TopJblmKka». Jpeld renoB. Myrtamuu. HecnydaifHoe CKpeliMBaHUE.
N3onsums.

[Tomynsamuu ~ MEHSIIOTCS:  ©CTECTBEHHBIM  OTOOpP.  MexaHu3M  ACHCTBHS
ecTecTBeHHOro otdopa. JBmwxkymuii or6op. Ponesas urpa «EctecTBeHHBINH OTOOPY.

MonudukanronHas W3MEHUYUBOCTb. Cratuctuueckue 0COOEHHOCTH
MoaudukannoHHON u3MenunBoctu. Mccnenoparenbekue padbotel «MoaudukamoHHas
VM3MEHUYHMBOCTh PACTEHUN B MPEIEIaxX BAIErO MECTA )KUTEIbCTBA.

HacnenoBanne KOIMYECTBEHHBIX MPU3HAKOB. KoJMUeCTBEHHBIE NPU3HAKMU.
CpenoBas u3MeHYUBOCTh Npu3Haka. Koadduurent nacnenyemoctu npusHaka. OTBeT Ha
ot6op. Ilonck TreHOB KOJIWMYECTBEHHBIX MPU3HAKOB. OIHOHYKIICOTHIHBIC BApHUAHTHI
reHoB. JIHK-uur. IToTHOreHOMHBIN aHAJIM3 aCCOIMALIUA.

«Owmbl» Hajx reHomoM. IloctreHomHuas 3pa. OOparHas renetuka. «OMHUKCHBIE»
uccnenosanwus. [Iporeom, meradonom. [IpakTuueckoe 3aganrue «ATpOHOMBDY.

JlomecTukanus U IEHTPhl M'eHEeTUYeCcKoro paszHoodOpaszus. Iloucku pacTeHuil ¢
«XOpPOILIUMHY» TPU3HAKAMU JJIsl 4YelioBeKa. LeHTpbl TeHEeTHYeCKOro pa3HooOpa3us.
Huxomait iBanoBuu Bapwiio. Cenekius. KomOuHaImonHass u ruOpuaHas CEIeKITus.
I'ereposuc. Ilpaktuueckoe 3amanue «l'omonoruvyeckue psAabl HACIEACTBEHHOU
W3MEHUYUBOCTU.

CoxpaHUTh U U3YUYUTh T'€HBI, YTOOBI MEHATH Oynymiee. Kak nmpaBUibHO XpaHUTH



reibl.  Koiekiuu  TeHeTHYeCKuX  pecypcoB  pacteHuid. [lpaktukym  w/wiu
UCCIIEIOBATENLCKUN MPOEKT «MeTonbl KyJIbTUBHPOBAaHUS IN VIrO s coxpaHEeHHs
TF€HETUYECKUX PECYPCOB PACTEHUM U U1 YCKOPEHHON CEJIEKIIMM.

['eHeTMyeckre NEHTpPhl B Halled CTpaHe. [7e 3aHUMAaroTC TEHETUKOW W
TEHOMMKOU T HYK/]T CEIbCKOTO X035MCTBA.



INVIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUHOU JESTEJbHOCTH

3aHATHS B paMKaxX NPOrpaMMbl HAMpaBiIeHbl Ha OOECMEYCHHUE TOCTHIKCHHS
IIKOJIbHUKAMU  CIEAYIONIMX  JIMYHOCTHBIX, METANpeIMETHBIX U  MPEAMETHBIX
00pa30oBaTeIbHbIX PE3YIbTATOB.

JInuHOCTHBIE pe3y/ibTaThI:

B cgepe epasxcoanckoeo 6ocnumanus. TOTOBHOCTh K KOHCTPYKTHBHOM
COBMECTHOM J1eATEIbHOCTH TPY BHITIOITHEHUH HCCIEA0BAHNN U IPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHUMAHHIO U B3aMOIIOMOIIIH.

B cghepe nampuomuueckozo eocnumanusi’: OTHOLIEHUE K OUOJIOTUHU KaK K BaXKHOM
COCTaBJISIIOLIEH KYyJIbTYphl, TOPIOCTh 32 BKJAJ POCCHUHCKHUX M COBETCKUX YYEHBIX B
pa3BUTHE MUPOBOM OUOTIOTUYECKON HAYKHU.

B cghepe Oyxoeno-npaecmeennoco 6ocnumanus. TOTOBHOCTH OILICHHUBATh
MOBEJACHUE M TOCTYNKH C TO3UIMM HPABCTBEHHBIX HOPM W HOPM DKOJOTHYECKOMN
KYJIbTYpPbI, IOHUMaHNE 3HAYUMOCTH HPABCTBEHHOTO aCIEKTa JesSTEIbHOCTH YEeIOBEKa B
MEIUITUHE U OMOIOTHH.

B cgepe scmemuueckoco e6ocnumanua: TIOHUMaHUE pOJAM  OUOJOTHU B
(bopMUpPOBaHUHN ICTETUYECKOMN KYIbTYPhl TUUHOCTH.

B cgepe uszuueckoco eocnumanus, Gopmuposarus Kyibmypsl 300p08bs U
IMOYUOHANLHO20 0O11a20N0YYUs. OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pPOBbIO U
yCTaHOBKA Ha 3/I0pPOBBII 00pa3 )KMU3HU (310pOBOE MUTAHKUE, COOIIOICHNE TUTUEHNYECKUX
MpaBUJI U HOPM, COQJIaHCUPOBAHHBIN PEXUM 3aHATUN U OTIIbIXA, pEryJsipHas puznueckas
AKTUBHOCTb); OCO3HAHHE MTOCIIEACTBUI U HETIPUSTHE BPEIHBIX MPUBBIYCK (YIIOTpeOICHHE
aJIKOTOJIsI, HApPKOTHKOB, KypeHHe) Hu HHbIX (GopM Bpema st (HU3HICCKOTO H
MICUXWYECKOTO 3JI0POBBS; COONIIOICHHE MpaBUi OE30MaCHOCTH, B TOM YHCIE HaBBIKU
0e30IacHOro MOBEACHUS B MPUPOAHON cpene; chOpMUPOBAHHOCTH HaBBIKA pediekcuu,
yIpaBJIeHHE COOCTBEHHBIM IMOIIMOHATIBHBIM COCTOSTHHUEM.

B cgepe mpyoosoco 6ocnumanus’: akTUBHOE y4acTHE B PEUIEHUU MPAKTUYECKUX
3amad (B paMKax CeMbH, IIKOJBI, TOpoja, Kpas) OHOJOTMYecKOW U DKOJOTHYECKOM
HAIpPaBJICHHOCTH, WHTEPEC K MPAKTUYECKOMY H3YUYEHHUIO MPOQEeccCuid, CBA3aHHBIX C
Ouonoruen.

B cgpepe sKonoeuueckoco 6ocnumanus. OpUEHTALMsI Ha PUMEHEHHE
OMOJIOrMYECKUX 3HAHUM NP PELICHUH 3a/1a4 B 00JIaCTH OKPY>KAIOIIEH Cpe/ibl; OCO3HAHUE
HKOJIOTUYECKUX MPOOJIEM U MyTEeH UX PEIIeHHs]; TOTOBHOCTh K YYaCTHIO B MPAKTUYECKOM
NeSITETbHOCTU IKOJOTMYECKON HANIPaBICHHOCTH.

B cgepe nomumanus yewnHocmu HayyHo20 NO3HAHUA. OpPUEHTALUs Ha
COBPEMEHHYI0O CHUCTEMY HAay4HbIX MpPEACTaBICHU 00 OCHOBHBIX OHOJOTHYECKHX
3aKOHOMEPHOCTSIX, B3aMMOCBS3SIX 4YEJIOBEKA C MPUPOJHONM M COLMAIBHOM Cpeoi;



MMOHUMAHHUE POJIU OMOJIOTHUYECKOW HAyKU B (DOPMUPOBAHUM HAYYHOTO MUPOBO33PEHUS;
pa3BUTHE HAYYHOH JIFOOO3HATEIIBHOCTH, WHTEpeca K OMOJIOTMYECKOM HAayKe, HABBIKOB
HCCJICIOBATEIILCKOM 1eITEIbHOCTH.

B cghepe adanmayuu x uzmensrowumcs yciosuam coyuanvHou u NPUpoOHOl
cpeovl: ajfcKBaTHAs OICHKA HW3MCEHSIONIUXCS YCIOBHM, TPUHITHE PCHICHUS
(vHAMBUAYaTbHOE, B TPYINE) B H3MEHSIONIUXCS YCIOBHSX Ha OCHOBAaHHWM aHAIW3a
OuosoruuecKor nHPpopMaIuu; MIaHUPOBAHUE JIEUCTBUN B HOBOW  CHUTYyaluu
Ha OCHOBAaHHMH 3HAHHI OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeaMeTHbIe Pe3yJbTaThI:

B cihepe osnaoenus ynusepcanvhvimu yueOHbIMU NO3HABAMETbHOIMU OCUCBUSMUL.
ba3oBble J0ruuecKue JICMCTBUS:
® BBLUIBISATH M XapaKTepU30BaTh CYIIECTBEHHbIC TPHU3HAKK OHMOJOTHMUECKUX
O00BEKTOB (SIBIICHUT);

® YCTAaHABJIWBATH CYIIECTBEHHBI TPU3HAK KJIacCU(PUKALUA OHUOJIOTHIECKUX
O00BEKTOB (SIBICHWH, IMPOIIECCOB), OCHOBAHWS JUI OOOOINEHWUS W CpaBHEHUS,
KPUTEPHUH MIPOBOJIMMOTO aHAIN34;

® ¢ y4€TOM NIPENJIOKEHHONW OMOJOTMUECKON 3aJ]a4i BBISIBISATH 3aKOHOMEPHOCTH U
NPOTHUBOPEYHsI B paccMaTpUBaeMbIX (akTax W HaOMIOACHUAX, TMpemiaraTh
KPUTEPUU JIJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEN 1 MPOTUBOPEUHH;

® BBUIBIATH JePUIUThEl HHGOPMALMM, JTAHHBIX, HEOOXOIUMBIX JJIsI PEUICHUS
IIOCTaBJICHHOU 3aJa4H;

® BBIABISATH NPUUYUHHO-CIICACTBEHHBIE CBS3W TMPH H3YYCHUH OMOJIOTHYECKHUX
SBJICHUW U TPOLIECCOB; JEJIaTh BBIBOJABI C HCIOJIL30BAaHUEM JACAYKTUBHBIX U
MHIYKTHBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUCHUH 110 aHAJIOTuH, (hOPMYJIHpPOBATh
TUITOTE3bI O B3aMOCBS3X,

® CaMOCTOSITEIBHO BBIOMpATh CIOCOO perieHust y4eOHOW OMOJIOTMYEeCcKOr 3amadu
(cpaBHHBATH HECKOJBKO BApPHAHTOB PEIICHHS, BRIOUPATh HAHOOJIEE MOAXOIAIIHIA
C Y4ETOM CaMOCTOSITEIILHO BBIJCIICHHBIX KPUTCPUEB).

ba3oBbie HCCIIEIOBATEILCKUE JCHCTBUS .

® CIIOJIB30BaTh BOIPOCHI KaK MCCIIEI0BATEILCKUI MUHCTPYMEHT MO3HAHUS;

e (QopMmynupoBaTh BOMPOCH, (DUKCHUPYIOIIME pPa3pblB MEKIY pPETbHBIM U
KelIaTelabHBIM  COCTOSHHEM  CHTyalMH, OOBEKTa, M  CaMOCTOSTEIbHO
yCTaHaBIIMBAaTh UICKOMOE U JAHHOE;

e (QopmupoBaTh  runore’y 00  HUCTUHHOCTH  COOCTBEHHBIX  CYXKJICHHIA,
apryMEHTUPOBATh CBOIO MO3UIIHUI0, MHEHUE;

® TPOBOJUTH IO CAMOCTOATENILHO COCTABICHHOMY TUIaHYy HAOJI0IeHUE, HECTOKHBIM
OMOJIOTMYECKUM AKCIEPUMEHT, HEOOJBbIIIOE MCCIEIOBAaHUE MO YCTaHOBJIECHUIO
oco0eHHOCTel Onosornueckoro oobekTa (rmporecca) u3ydeHus,

® [PUYMHHO-CJIEJACTBEHHBIX CBSI3€H W 3aBUCUMOCTEH OMOJIOrHMYECKHX OOBEKTOB
MEXITy COOOM;



OIICHMBATh Ha NMPHUMEHUMOCTh M JIOCTOBEPHOCTh WH(MOPMAIIUIO, TTOJYICHHYIO B
X0J1¢ HAOJTFOICHUS ¥ SKCTIEPUMEHTA,;

CaMOCTOSITEIIbHO (OPMYJIUPOBAaTh OO0OOIICHUS M BBIBOJALI [0 PE3yJibTaTam
MPOBENEHHOTO HAOIOACHUS, SKCIEPUMEHTA, BIIAJETh WHCTPYMEHTAMH OIICHKH
JIOCTOBEPHOCTH TIOJTYYCHHBIX BBIBOJIOB U 000OIICHHUN;

IIPOTrHO3UPOBATh BO3MOXKHOE JTAJIbHEHIIIEE PAa3BUTHE OMOJIOTHYECKHX IIPOIIECCOB U
WX TIOCTICJICTBUS B QHAJOTUYHBIX WA CXOJIHBIX CUTYyaIHsIX, a TAKXKE BBIIBUTATH
MIPEAIOJIOKEHHS 00 X PA3BUTHH B HOBBIX YCIIOBHSX M KOHTEKCTaX.

Pabora ¢ nadopmanueii:

INPUMEHSAThH Pa3JIMYHbIE METOAbI, HTHCTPYMEHTHI U 3alpOChl IPU MTOUCKE U OTOOpE
Ouonornueckod HMHGOpPMAlMKM WM JAHHBIX M3 HCTOYHUKOB C Y4ETOM
PEAJIOKEHHOU y4eOHOM OMOIOrnuecKoM 3a1a4u;

BbIOMpaTh,  AHAJU3UPOBATh, CHUCTEMATH3UPOBATh U  HUHTEPIPETHUPOBATH
OMOJIOrMYECKyYI0 MH(POPMALIMIO Pa3IMUHBIX BUAOB U (DOPM IIPEICTABICHUS;
HAXOJIUTh CXOJIHBIC apTyMEHTHI (ITOTBEPKIAOIIUE WU ONPOBEPTAIOIINE OHY U
Ty %€ HJIEI0, BEPCHUIO) B PA3JIMUYHBIX HH()OPMALIMOHHBIX UCTOUHUKAX;
CaMOCTOSITENIbHO BBIOMPATh ONTUMaIbHYIO (hOpMY IIpe/icTaBlIeHrs HHpOopMauu 1
WUTIOCTPUPOBATh PELIAEMBbIE 3a/1a41 HECIIOKHBIMH CXEMaMHU, JUarpaMMamMu, HHON
rpaduKoi U X KOMOMHAIIUSIMU,

OLICHMBAaTh HAAE&KHOCTb OMOJOTMYECKOW HMHPOPMALMH TO0  KPUTEPHSIM,
NPEI0AKEHHBIM YUUTENEM WIH CPOPMYITUPOBAHHBIM CaAMOCTOSTENBHO;
3aIIOMUHATh U CUCTEMATU3UPOBATh OMOJIOrMUECKYI0 HH(POPMALIHUIO.

B cghepe oenadenus ynusepcanvuvimu yueOHbIMU KOMMYHUKAMUBHBIMU OeUCMEUIMU
OO0meHnue:

BOCIIPUHMMATh U (OPMYJIHUPOBATH CYXKICHHS, BBIpaXKaThb SMOIMH B IPOIECCE
BBITIOJTHEHUS MPAKTUIECKUX U JJa0OPaTOPHBIX padoT;

BhIpaXKaTh ce0s (CBOIO TOUKY 3pEHUS) B YCTHBIX M MIMCbMEHHBIX TEKCTaX;
pacrio3HaBaTh HeBepOajdbHbIE CpeACTBa OOIIEHHS, TOHMMAaTh 3HAYEHHUE
COIMAJIBHBIX 3HAKOB, 3HAaTh W pACMO3HaBaTh IPEANOCHUIKH KOH(DIMKTHBIX
CUTYyaIMi ¥ CMATYaTh KOH(MDIUKTHI, BECTH TIEPETOBOPHI;

MIOHUMATh HAMEPEHUS JPYrux, NPOSBIATh YBAXUTEIBHOE OTHOIICHHE K
CcOOECEHUKY U B KOPPEKTHOU opMe (HopMyIupoBaTh CBOM BO3PAKEHHUS;

B XOJI€ IMajiora U/ TUCKYCCHH 3a/1aBaTh BOIIPOCHI IO CYMIECTBY 00CYXTaeMOi
OMOJIOTMYECKOM TEeMbl M BBICKA3bIBaTh WJEH, HAIlCJEHHbBICE Ha peIICHUE
OMOJIOrMYEeCKOM 3a7a4u U MOJIJIepKaHre 0aroKenaTeabHOCTH OOIIEHNUS;
COTIOCTABJISATh CBOM CYXKJICHHUS C CYXKICHHSAMU APYTUX YYACTHUKOB JHAJIOra,
OOHApYKHUBaTh PA3JIMUUS U CXOJICTBO MO3UIINN;

MyOJUYHO TIPENCTABIATh PE3YNbTAThl BBITIOJTHEHHOTO OHOJIOTHYECKOTO OIBITa
(9KCIIEpUMEHTA, UCCIIEOBAHUS, IPOEKTA);



CaMOCTOSTENbHO BBIOMPaTh POopMaT BRICTYIUICHUS C YUETOM 3a/1ay Mpe3eHTAIUN U
OCOOCHHOCTEH ayAUTOPUM M B COOTBETCTBHUM C HHUM COCTaBJSITb YCTHBIE M
IIACbMEHHBIE TEKCTHI C UCIIOJIb30BAHUEM WILTFOCTPATUBHBIX MAaTEPUATIOB.

CoBMecTHAs NeSTENBHOCTD (COTPYIHUYECTBO):

MOHMUMAaTh W WCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHONM W WHAWBHUIYaJIbHOMN
paboThl NpH pElIEHUU KOHKPETHOW OMOJIOrHueckoil mpooiieMbl, 000CHOBBIBAThH
HEOOXOIMMOCTh MPUMEHEHHsSI TPYITIOBBIX (POPM B3aUMOACHCTBUS MPU PEIICHUH
MIOCTaBJICHHOW y4eOHOM 3a/1auu;

MPUHUMATH 11€]1b COBMECTHOM JCATEIBPHOCTH, KOJUICKTUBHO CTPOUTH ICUCTBUS 110
e JTOCTIKEHHUIO. PACTPENEIATh POJH, JOTOBAPHUBATHLCSA, OOCYXAAaTh MPOIECC H
pe3ynbTaT COBMECTHOM pabOTHI,

yMEeTh 0000maTh MHEHHUS HECKOJbKHX JIIOJICH, TIPOSBIATH T'OTOBHOCTH
PYKOBOJIUTD, BBITIOJIHATH TOPYUYCHUS, IOTUNHATHCS;

IUJIAHUPOBATh OPTraHU3aIMI0 COBMECTHOW pabOThI, OMPEACIsATh CBOIWO PoJib (C
y4€TOM MPEANOYTCHUH W BO3MOXKHOCTCH BCEX YYACTHHUKOB B3aWMOJCHCTBHSA),
pacmpenenaTh 3a7ayd MEXKIy WICHaAMH KOMaH[Ibl, y4aCTBOBAaTh B TPYIIOBBIX
dopmax paboThI (00CYKACHUSA, 0OMEH MHEHUSMHU, MO3TOBBIC IITYPMbI U UHbBIE);
BBITIOJTHATH CBOIO YaCTh Pa0OTHI, TOCTUTAaTh Ka4€CTBEHHOT'O PE3yJIbTaTa M0 CBOEMY
HAIpPaBJICHUIO U KOOPJMHUPOBATH CBOM JICUCTBUS C APYTMMH YJICHAMU KOMaH/IbI;
OIICHWBATh Ka4YeCTBO CBOETO BKJIaJga B OONIMH MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITETbHO  C(POPMYJIIMPOBAHHBIM  yYaCTHUKAMH  B3aUMOJICHCTBUS;
CpPaBHUBATH PE3YNIHTATHI C UCXOAHOM 3a7a4ei M BKJIaJl KaXKJIOTO YWICHAa KOMaH/IbI B
JTOCTIDKEHHUE PEe3yJbTAaTOB, pa3leisaTh cPepy OTBETCTBEHHOCTH M MPOSIBIATH
TOTOBHOCTbH K MPEIOCTABICHUIO OTUYETA Mepe]] TPYIIION;

OBJIaJICTh CHCTEMOW YHHMBEPCAIbHBIX KOMMYHHUKATHUBHBIX JCHCTBUH, KOTOpas
oOecrieunBaeT C(HOPMHUPOBAHHOCTh COLMATBHBIX HABBHIKOB M SMOIMOHAIHHOTO
MHTEJUIEKTA KOJbHUKOB.

B ciepe oe6nadenus ynugepcanvHoiMu YUEOHLIMU Pe2VSIMUBHLIMU OeUCTBUAMU:
CaMoOopraHu3aims:

BBISIBIISITh TIPOOJIEMBl JJI PEIICHUS B JKU3HEHHBIX W Y4YEOHBIX CHUTYalUsX,
UCTIOJIB3YS OMONOrMYECKUEe 3HAHNUS;

OPHEHTUPOBATHCS B PA3IMYHBIX TOAXO0/IaX MPUHATHS pelieHni (MHIUBUIYATBHOE,
NPUHSATUE PELICHUS B TPYIINE, IPUHATHE PEIICHHUIA TPYIIIOH);

CaMOCTOSITEIEHO COCTaBISTh AlNTOPUTM peEIIeHUs 3afadd (WM ero 4acTh),
BBIOMpATh CMOCOO0 pemieHus Y4eOHOW OMOJOTMYECKOW 3aladyu ¢  Yy4ETOM
UMEIOIINXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBATh
IIpeJIaracéMble BapUaHThI PELICHUM;

COCTAaBJIATh IUIAaH JeiicTBui (IUI1aH peanu3alii HAMEYEHHOrO aJrOpUTMa
peleHust), KOPPEKTUPOBATh MPEIJIOKCHHBIH AJITOPUTM C YYETOM MOTYYCHHS
HOBBIX OMOJIOTUYECKUX 3HAHUHN 00 M3y4aeMOM OHMOJIOTHYECKOM OOBEKTE;

JeN1aTh BIOOpP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.



CaMokoHTpOJIb (pediekcus):

BJIQ/IETh CIIOCOOAMH CaMOKOHTPOJISI, CAMOMOTHUBAIIUU U pe(IIeKCUH;

J1aBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Ipeyiararh IJlaH €€ N3MECHEHMS,
YUUTBIBATh KOHTEKCT U MPEIBUJIETh TPYIHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh IIPU
pemieHnn y4eOHOM OWONOTMYECKOM 3alayd, aJanTUpPOBaTh pEIIEHUE K
MEHSIOLUMCS 00CTOATEILCTBAM,

OOBSICHATH MPUYUHBI JOCTHKECHUS (HEIOCTHIKCHUS) PE3YIbTaTOB JCATEIHHOCTH,
JaBaTh OICHKY MPUOOPETEHHOMY OIBITY, YMETh HaXOAWTh IO3UTUBHOE B
[IPOU3OLIEALIEH CUTYAlUH;

BHOCUTH KOPPEKTHBBI B JCSITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBUINXCSA CUTYalUH, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LEIHU U YCIOBUSM.

3MOHHOHEUH>HBII>1 UHTCJJICKT.

pas3nuyarh, Ha3bIBaThb M YMPABIATH COOCTBEHHBIMU JMOLUSIMH W SMOIUSIMU
ApPYruXx,

BBISIBIISITh U @HAJTM3UPOBAThH MPUYUHBI YMOIIHH;

CTaBUTh ce0s HA MECTO JPYroro 4YeIoBeKa, MOHMMAaTh MOTHBBI U HaMEpEHUs
ApyToro;

PEryIMpoOBaTh CIIOCOO BHIPAKEHUS IMOIIHIA.

[Ipunsitue ceds u APyrux;

OCO3HAaHHO OTHOCHUTKCS K JPYTOMY UEJIOBEKY, €r0 MHCHHUIO;

MPU3HABATh CBOE MPABO Ha OMIHUOKY U TaKOE K€ MPaBo APYroro;

OTKPBITOCTh C€0€ U IPYTUM;

0CO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOW YHUBEPCAIBHBIX YUECOHBIX PETYISITUBHBIX JEHCTBUIA, KOTOpAS
oOecrieunBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSA
MO3UIMS JIMYHOCTH), M KU3HEHHBIX HABBIKOB JIMYHOCTH (yIpaBlieHUs COOOM,
CaMOJTUCITUIUINHBI, YCTOHYUBOTO ITOBEICHHMS).

IIpeameTHbIe pe3ybTAaThl OCBOSHUS IIPOTPAMMBI
B no3naBaTensHOM (MHTEICKTYaIbHOMN) cdepe:

] mpuoOpeTeHne OonbITa UCHOJIb30BaHUS METOAOB OMOJIOTMYECKONM HAyKH C LENbIO

W3yUYCHHsI OMOJIOTHYECKUX OOBEKTOB, SIBJICHUM W MPOIIECCOB. HAOIIOJACHUE, OINMCAHHE,
MIPOBEJICHUE HECIIOKHBIX OHMOJIOTMYECKUX OIBITOB M JKCIICPUMEHTOB, B TOM YHCIIC C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX M MU(PPOBBIX OMOTOTHIECKUX MPUOOPOB U HHCTPYMEHTOB;

U

dbopMHUpoOBaHUE YMEHUSI UHTETPUPOBATH OMOJIOTUUECKUE 3HAHUSL CO 3HAHUSAMU U3

JIPYruxX y4eOHbIX mpeaMeToB ((PU3UKH, XMMUH, reorpaduu, UCTOPHUH, OOIECTBO3HAHUS
UT. 1.);



] ¢popmupoBaHuE YMEHHUI pemiaTh yueOHbIE 3aa4l OMOJIOTMYECKOr0 CO/IepKaHuS,
BBISIBIIAIT ~ NPUYMHHO-CIICJICTBEHHBIE  CBSI3M,  MPOBOJUTH  KAa4eCTBEHHBIE U
KOJIMYECTBEHHBIE PACUETHI, JEJIaTh BHIBOJbI HA OCHOBAHUH MOJIYYCHHBIX PE3YJIbTATOB;

] ¢opMupoBaHUE yMEHUS IIAHUPOBATH y4eOHOE HMCCIICIOBAHHUE WU IMPOCKTHYIO
paboTy ¢ y4eTOM MOCTaBIECHHOM 11eu: (HOPMYyTUPOBaTh IPOOIEMY, TUTIOTE3Y U CTABUTH
3a/laud UCCJIeIOBaHUs, BBIOMpPATh aJ€KBATHO IIOCTABJICHHOM I€IM METO/bI, JeNaTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIIEIOBAHMS WIIN IPOCKTHOU JIEATEILHOCTH;

] ¢opmupoBaHue HWHTEepeca K  yrayOJeHHI0O  OHOJOTHMYECKUX  3HAHUM
(mpenmpoduabHas MOATOTOBKA U IMPO(eCCHOHAIbHAS OPUEHTAIHS) U BBIOOPY OHMOJIOTHH
Kak PO HIBHOTO MpeaAMETa Ha CTYTICHH CPEIHETO MOJTHOT0 00pa3oBaHus i Oyaymiei
npodeCCHOHAIILHON JEATEIIBHOCTH, B 00JacTH OWOJOTHMH, MEIUIIMHBI, 3KOJOTHH,
TICUXOJIOTHH, BETEPUHAPHH, CEITCKOTO XO35CTBA,

] BmaneHue HaBblKaMu pabOTBl € HMHPOpPMALMEN  €CTEeCTBEHHO-HAyYHOI'O
coJiep KaHusl, TIPEACTABICHHOM B pasHoW (GopMe (B BUIE TEKCTAa, TAOJIMYHBIX JTaHHBIX,
cxeMm, TpadukoB, guarpamMm, Mojened, Hu300pakeHUi), KPUTUUYECKOTO aHalu3a
WH(GOPMAITUHU U OIICHKHU €€ JIOCTOBEPHOCTH;

] yMeHWe MHTETPUPOBATh OMOJOTHMUYECKHUE 3HAHUS CO 3HAHUSAMH APYTHX yUEeOHBIX
MPEIMETOB; UHTEPEC K yriayOJeHnI0 OMONOTHYECKUX 3HAHUM U BHIOOPY OMOJIOTUH Kak
npouILHOTO TpeAMeTa Ha YpPOBHE cpefHero ooOiiero oOpazoBaHus Ui Oyayiiei
nmpoecCHOHANTbHON JeATeIPHOCTH B 00JACTH OWOJIOTMH, MEIWIMHBI, DSKOJOTHH,
BETEPUHAPHUH, CEIbCKOTO XO3SIMCTBA, TNHINEBOM MPOMBIILIIEHHOCTH, TCUXOJIOTHH,
UCKYCCTBa, CIIOPTA - UMETh YETKHUE MPEACTABICHUS O MATCPUATUCTUICCKON CYNTHOCTH
T€HOMOB YKUBBIX OPTAaHU3MOB U PETYJIAIHIO UX PAOOTHI,

] 3HAHUWE OCHOBHBIX (PAKTOPOB OKpYXKArOIIEH Cpeibl, BIUSAIONIUX HAa Pa3BUTHE U
CYIIIECTBOBAHHE JKUBBIX OPTaHU3MOB, aJanTaIuil K (hakTopaM OKPYKarOIICH CpeIbl;

] 3HAHWE OCHOBHBIX MOJXOJ0B OMOTEXHOJOTHUHU, UCTIOJIb30BAHUS €€ TOCTHKEHUN B
COBPEMEHHOM U3HU YEJIOBEKA, OCOOCHHOCTH UCIOJIb30BAHUS KUBBIX OPraHU3MOB JJISI
MIPOU3BOJICTBEHHBIX HYXK/I YEIIOBEKa,

] 3HAHWE OCHOBHBIX MOJXOJIOB CEICKIIMU U OMOTEXHOJIOTHH KYJIbTYPHBIX PACTCHHUH,
XapaKTepu30BaTh TEHETHUYECKH  MOIU(DHUIIMPOBAHHBIE  PACTEHUS, OMNEPUPOBATH
MOHATUSAMHU, THOPUAM3ANNSA, OTAAJICHHAs THOpUAW3ANMS, WMCKYCCTBEHHBIM OTOOp,
rereposuc, TpaHchopmarysi, MyTareHes, FTeHeTHIECKOE PEeaKTUPOBAHUE;

] TMOHMMaHME  MOJEKYJSIPHBIX  MEXaHM3MOB  pealn3alliid  HaCJIEeICTBEHHOU
nH(pOpMAITUU ¥ YMEHUE CBOOOTHO OTIEPUPOBATH OCHOBHBIMH MOHATHSIMHU MOJIEKYIISPHON
OMOJIOTHY U €€ COBPEMEHHBIX HANIPABICHUI — I'eHOMUKH, METar€HOMHKH, IIPOTECOMHUKH,;

] 3HAHWE OCHOBHBIX 3a00JICBAaHUI YEJIOBEKA, MEXAHH3MOB WX Pa3BUTHSA, CIIOCO0AX
WX TMaTHOCTHKH U JICUCHHUS;



1 ¢opmMupoBaHUE YMEHHS HCITONB30BaTh MOHATUWHBIN armapaT U CUMBOJIUYCCKUN
S3BIK TEHETWKH, TPAaMOTHOE MPUMEHEHHE HAayYHBIX TEPMHHOB, TOHSATUN, TEOPHUH,
3aKOHOB JIJIS OOBSACHEHHUS HAOJIOJAEMBIX OHOJOrMYECKHX OOBEKTOB, SBJICHHM U
IIPOIIECCOB, TTO3BOJISAIONTNX 3aJI0KUTh (DYHAAMEHT HAydHOTO MUPOBO33PEHUS.

B nienHOoCTHO-OpUEHTAIMOHHOM cdepe:

] 3HaHWe, YTO MPUMEHEHHE COBPEMEHHBIX TEXHOJOTUWA MOJEKYISIPHOU OHOJIOTHH
MO3BOJISIET YCIIEIIHO peliaTh Takue 3JI000HEBHBIC TIPOOJIEMBI, Kak OXpaHa
OKPY’KaIOIeH Cpelbl, COXpaHEHHUE 3/I0POBBS YENTOBEKA, KOHTPOJIb M BOCCTAHOBIICHUE
HKOCHCTEM.



TEMATHUHYECKOE IINTAHUPOBAHUE

Monyab «Kak ;KHBOTHBIE U PACTeHUs MPUCTIOCAOTUBAIOTCS» (IBOJIIOIHOHHAS

akosI0orus) 5-6 kiaaccel (34 yaca)

OrpannueHus
MOP(OJIOTHIECKUX H
(U3HOTOTUYECKUX aanTaIui.
Ilouemy opraHu3Mbl HE
CTaHOBSITCSI OCCKOHEYHO
OONBIINMHU, MaJICHbKUMH,
BCESITHBIM.

TeMbl OcHOBHOE coJepkaHue JlesiTeJIbHOCTD
IKOJbLHUKOB
1. M1 uccaexyem CBOIICTBA U CTPOEHHUE KUBBIX UccnenoBarenbckue
JKMBbIe 00bEKTHI OpPraHU3MOB (CTPOEHHUE KJICTKH). | paboThl «Bce nu (CHHUIIBI,
(6 v) Bun, oco6p — opranusm kak Oenku, Oepe3sl W T.J.)
eAuHas cuctemMa. Aantaiuu OJINHAKOBBIE?
(mpucmocobenwst). [Torsitue ®DOTOKBECTY.
roMeocTa3a JKUBOro opranusma. | [lpaktuueckas paborta
Crnioco0sI ero noaaep:KaHusl. «CocraBisieMm KHUTY

pPEKOPIOB  pACTEHHH U
YKABOTHBIX HAILIETO Kpas».

2. Bausinue

OKPY KaKIeu
cpeabl HA KUBbIE
opranusmsbl (12 4)

DaKTOpPbI OKPYKAIOIIECH CPEIbI
(abuornueckue, OMOTHYCCKUE,
aHTpornorennsie). [Ipumepbr
abuoTnyeckux (HaKkTopoB,
OKa3bIBAIOIINX OCHOBHOE
BJIMSTHUE HA KU3HEACSITEIbHOCTD
KUBBIX OPTaHU3MOB:
TeMIlepaTypa, CBET, BIAKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTH
MIPUCTIOCOOJICHHSI JKUBBIX
OpraHU3MOB K a0MOTUYECKUM
dakropam. [Ipucmocobnenus k
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temmneparypa,
BJIQKHOCTbH U CBET.

[IpakTHueckoe 3aHaTue
«IBet u Termno» (KyOuKu
JIbJIa B3BECUTh, TIOJIOKUTh
B vawiku [lerpu Ha
Pa3HOLBETHYIO Oymary,
yepe3 30 MUHYT B3BECHUTH
3aHOBO — KTO OBICTpee
pacrasin).

[IpakTrueckoe 3aHsTHe
«YT1o pacTBopsieTcs B
BOZIE» (AKCIIEPUMEHT
«Kunpkuit mom»).
[IpakTuyeckoe 3aHsATHE
«Jlnd¢y3us BemecTs B
BoJie (pacTBOpBI)»,
«/IBH>KEHME PACTBOPOB 110
IBETKY.

[IpakTrueckoe 3ansTHE
«Jlen niaBaer B Boze
(aticOepru, 3amep3anue
BOZIOEMOB)».
IIpakTHueckoe 3aHsaTHe
«Jlen mpu 3amep3aHun




pacuupsieTca»
(paspyieHue KamHsI
(mouBoOOpazoBaHue),
3aMep3aHUE KIIETOK).
IIpakTrueckoe 3ausTue
«y6a» (kyOukw JbIa
3aBEpHYTH B PAa3HbIU
MaTepuall, B3BECUTD).
[IpakTyeckoe 3aHATHE
«ITurMeHTh» (MOKHO
pa3lieauTh Ha BaTMaHe
KPAaCHUTEIH U3
dbaomacTepoB».
IIpakTHueckoe 3aHaTHe
«Kaxk )KMBOTHBIE ILUIABAIOT
B Bojie» (DKCIEPHUMEHT C
MTATIETKOM).
Uccnenosarensckue
pabotsl «Brnusinue cBera
(Temia, BIaXKHOCTH,
COCTaBa MOYBbI) Ha
pacTEHHS B €CTECTBEHHBIX
WM UCKYCCTBEHHBIX
YCJIOBUSX) (Ha TOCTYITHOM

marepuaie).
3. B3aumopneiictBust | buornueckue GhaxTopsl. HccnenoBaTenbekast
JKUBBIX OPraHU3MOB | 3AKOHOMEPHOCTH Pa3BUTHS pabora «Habmronenust 3a
(4 u) MEXKBHUIOBBIX B3aMMOOTHOIIICHUSIMHU
B3aUMOOTHOILLICHUH. JKABOTHBIX ITPU

KosBontonus (XUIHUK-KEPTBA;
Napa3uT-X03siuH) DBOJIOIUS
cTpareruii JOObIBAHUS MHUIITH.
CouunanbHocTh. Bupl-
BceneHubl. [lepedyens pacTenuii-
BPEIUTEIEH.

N0OBIBAHUU TTUIIIH
(KOPMYIIKH JJIsI OTHULL, JJIsI
TOPOJCKUX UJIU CEIIbCKUX
JKUBOTHBIX ). BeO-
KaMepbD».
Hccnenosarenbckas
pabota
«Pacnpocrtpanenue
BHJ/IOB-CHHAHTPOIIOB B
HaIllell MECTHOCTH»




4. Yesi0BEK B KM3HH
pacTeHu u
SKUBOTHBIX? (6 1)

AHTpoOMoreHHbIe (PaKTOPHI.
[IpaBna iu, yTO NMEPBOOBITHHIE
JIFOJTA JKUJTA B TADMOHUU C
npupoaoit. OjioMalIHUBaHUE U
NPHUPYYCHHUE )KUBOTHBIX U
pacTenuil. 3auem cnacaTh
BBIMUPAIOIINE BUIBI, KaK 3TO
nenatb. KyabTypHbIE pacTeHus U
ux aukue npeaku. [louemy
BAJKHO UX COXPAHSTh.
Pa3noobOpasue KynbTypHBIX
pACTEHUH U UX 3HAYCHUE B
KU3HU yenoBeka. KpacHas kaura
Baiel Teppuropun. Ocodo
OXpaHsIEMbIE TEPPUTOPUH,
3anoBeHUKU Poccun u Mupa.

[IpakTuyeckas padora
«Pa3zHoobOpaszue
KYTbTYpPHBIX PACTEHUH B
BaIlleM PETUOHE.
HUccaenosarenbckas
pabora «Bnusaue
aAHTPOIIOTC€HHBIX (PaKTOPOB
Ha pa3BUTHUE PACTCHUN B
ropojie/HaceIecHHOM
ITYHKTE».
DKcKypcusi/mpakTUIecKast
pabora «OOIIT B Barmem
pPETUOHE — YHUKATbHBIC
O0OBEKTHI IPUPOABD.

5. Dkogornueckue
Huuu (6 4)

buocdepa — ogna u3
BOKHEUIITUX 000JI0UEK 3eMIIH.
Yro Takoe «IKOJIOTUYECKHE
HUIIN) U KaK OHU
dbopmupytrorca? @opMupoBaHue

HccnenoBarenbckue
paboThl «IKOJIOTUYECKUE
HUIITU BOKPYT T€OS —
onucaHue paKTopoB
OKPYXKaoIIEH CPEIbI».

3HaHMUI MO0 OUOPa3HOOOPA3UIO UccnenoBarenbckue
KU3HEHHBIX (OpM, paboThl
MOBEICHUYECKHUX «DeHonornyeckue
PUCTIOCOOJICHHUI, HAOJIFOIEHUSI».
Moau(pUKAIMOHHAS
U3MEHYMBOCTD (Ha 6a30BOM
ypoBHe). PacTurenbHbie
COOOIIECTBA M X THIIHI.
Pa3Butue u cMeHbl
pPacCTUTENIbHBIX COOOIIECTB.
Moaysib «OcHOBBI pacTeHHEeBOACTBA» 7-8 Kjacchl (68 yacoB)
Tembl OcHOBHOE coepkaHue JesATeJbHOCTD
IKOJbHUKOB

Tema 1. BBenenue B

PacTEeHHEBOACTBO
(2 9)

Yro-TaKkoe pacCTeHUEBOIACTBO:
OCHOBHBIE (DaKTOPBI
BBIPAIIMBAaHUS PACTECHUM.
Ucropus pa3sutus
arpOXMMHUYECKUX 3HAHHUUN
(padoter M.B. JIomonocoBa, O.
JIubuxa, byccenro, B.B.
Hoxyuaesa, K.A. Tumupsizesa,
IT.A. Kocrteiuena, /1.H.

[IpakTuaeckas padora
«bouxka JInOuxa».




[TpsHUITHUKOBA U 1ID. ).

Tema 2.
ArpoTexHu4ecKui
IKCHepumMeHT (6 4)

[IpaBuiia NOCTaHOBKH
arpo3KCIEepUMEHTOB.
[TocTaHOBKA SKCIIEPUMEHTOB C
pacTeHusiMU. Bo1Oop TeMbl,
COCTABJICHHE TUIIOTE3bI, LIEJU U
3a7a4 3KCIIEPUMEHTA 110
BBIpAIMBAHUIO PACTCHUM B
KOHTPOJIUPYEMOM Cpere.
KonTposu, noBTOpHOCTH,
MIPOBEICHHE IKCIIEPUMEHTA.
[iranupoBaHuE SKCIEPUMEHTA.
OueHka pe3yinbTaToB
HKCIIEPUMEHTA.

OcBoeHue TEXHOI0rnu
KPYTJIOTOJIMYHOTO BBIPAIIUBAHUS
CaJIaTOB U MUKPO3€JICHU B
KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX YCJIOBUSX.

HccnenoBarenbekas
pabora «DakTophl,
BJIMSIFOIINE Ha
npopacTanue ceMsH (poct
MIPOPOCTKOB)».
[IpakTrueckas pabora
«COOp yCTaHOBKH JJIs
BBIpAIIMBAHMS PACTCHUH B
KOHTPOJIMPYEMBIX
YCIIOBHSIX.

Tema 3. Poab
XUMHYECKHUX
3JIeMEHTOB B

NUTAHUMU PACTCHUH
(20 u)

Bopma. PactBop. BeiTsikka.
AHMOHEBI, KATHOHBI,
AJIEKTPOIPOBOAHOCTH ¥ pH
pactBopa. Ponp xumMuueckux
AJIEMEHTOB B TUTAHUU PACTCHUM.
[Tonmydyenue nuraTenbHBIX
BEILIECTB PACTCHUSIMU.

VY 100penus: opraHudecKue,
MUHEpaJbHbIE,
MUKpoOHonorundeckue. TUrbl
MATaHUS pacTeHni. Bo3aymHoe
U MUHEpabHOE (KOpHEBOE)
nuranue pacrenuii. Tpancrnopr
MUTaTEJIbHBIX BEILIECTB
pacTeHui: BOCXOASAIIUN U
HUCXOSIIIUN TOK. BakHelmnue
KanuiHble, pocopHbIe U
a30THBIE yAO0OpEHUs, uX
cBoiicTBa. [IpocTeie u cnoxHbIe
yI00peHuUs.

Poct u pazButue pacrenuii:
ATamnbl OHTOreHe3a, (PaKkTophl,
BIIUSIIOIME HA POCT PACTEHUN:
CBET, I'YyCTOTA MOCA/IOK, TUTAaHUE,
cybctpar.

Oco0eHHOCTH TUTaHUS

[Ipaktuyeckas pabora
«CXxeMbl TUTATEIbHBIX
pactBopoB. Pacuer 103
yaoOpeHuit s
MUTATEJIbHBIX PACTBOPOBY.
[IpakTrueckas pabora
«IIpaBuita cMemmBaHus
yA00pEHMI»
[IpakTrueckas pabora
«IIuranue pacTeHuN:
TEXHOJIOTUS
PUTOTOBIICHUS
MUTATEIbHBIX PACTBOPOB
JUISL Pa3HBIX KYJIbTYP».
[IpakTuueckas pabora
«MOHUTOPUHT
MUHEPAJIbHOIO MTUTAHUS
pacTEHUN.
[IpakTuueckas pabora
«PacturenbHas
JTUArHOCTUKA.
HccnenoBarenbekas
pabora «Or1eHka
COCTOSIHUSI KOMHATHBIX
PACTEHHI, paCTECHUM Ha
LIKOJIBHOM TEPPUTOPUH,




pacTeHuii a30ToM. A30T U €ro
3HAUYEHUE B KU3HU PACTCHUIA.
@opMBI a30Ta U UX
IpEeBpaIICHUE B TIOYBE.
Hcrounuku docdopa nis
pacTeHus. 3HaUCHUE
dbocdhopcoaepxamux
coequHEeHU! B kieTke. Poib
MAaKpOIPTHYECKUX COEAUHEHUN
dbocdopa B SHEPreTHIECKOM
oOMeHe.

Brnusuue kanust Ha pu3nyueckue
CBOICTBA MPOTOILIA3MBbI, HA
(bhepMEeHTBI YTIIEBOIOPOIHOTO
oOMeHa, cuHTe3 OEIKOB U Jp.
Ponb xanus B nmoanepxkaHuu
HOHHOTO 0ajaHCca B TKaHIX, B
MPOIIECCAaX CAMOPETYIISLIHH.
Perynsaropuas u
CTPYKTypOoOOpa3oBateibHas
pOJIb KAIbIHUS. ¥Y4YacTHE B
00pa30BaHUU KJIETOYHOU
CTEHKH, OJIJIEPKAHUU
CTPYKTYpbI MeMOpaH u
peryJIsiis uX IPOHUITAEMOCTH.
3HaueHue MarHusi B
MeTabOoIM3Me PACTCHUM.
Marnuii B coctaBe xjiopoduruia,
CXOJICTBO XJIOpOHILIA U
reMorjio0nuHa Kak
CBUJIETEIILCTBO €AMHCTBA
OpraHuY€eCcKOro Mupa.

Cepa u ero OCHOBHBIE
COEIMHEHUSI, UX POJIb B
CTPYKTYPHOI OpraHu3aiuu
KJIETKH, y4acTHUE B
OKHCIIUTENbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUAX
MUKpPO27IEMEHTBL.
[Ipencrasienus o poiau
MHUKPO3JIEMEHTOB B
MeTabOoJIM3Me PACTCHUM.
Oco0EeHHOCTH TTOCTYTUICHUS
MUKPOIJIEMEHTOB B PACTEHUSI.
CuHeprusM U aHTaroHU3M

yCTaHOBKA MPUYHH
MaTOJIOTMYECKUX
COCTOSIHUM (TIpH
HAJTUYHH)».
HUccnenosatenbckas
pabota «O11eHKa BIAUSHUA
Pa3IMYHBIX 3JIEMEHTOB Ha
COCTOSIHUE PAaCTCHUM
(cocraBieHne pa3TMYHBIX
MOJIKOPMOK)».




QJICMCHTOB ITMTAaHUA paCTeHHﬁ.
Pacturensnas AUAarHoCTuKa 1
MECTOAbI I/II[CHTI/Iq)I/IKaI_II/II/I
HGI[OCTaTKa/ M30BITKA DJIEMEHTOB
IIUTaHHA.

Tema 4.
Peryasitopsl pocrta
pacreHuid. 3ammTa
pactennii (4 4)

[TonsiTue o perynsiTopax pocra
pacteHuii. CTUMYJISTOPBI poCcTa
— (UTOTOPMOHBI (AyKCUHBI,
ru00epEIINHBI, TUTOKUHUHBI).
WNHrubuTopsl pocTa pacTEHUM:
1. npupoansie (abcuuzoBas
KHCJIOTa ¥ HEKOTOPBIC

(b eHoIbHbIE BEIllECTBA
(nxymapoBast, KOpu4Hasl,
CaJIMIINIIOBAsE KUCIIOTHI).

2. CHHTETUYECKUE
(Mop(dakTHHBI, peTapAaHTHI,
nedoauaHThl, JECUKAHTHI,
repOuIabl). DUTOMOHUTOPUHT
U OLICHKA COCTOSIHUSI PACTEHUH.
CoBpeMeHHBIE CITIOCOOBI
MOHHUTOPHUHTA.

3amura pacTeHU OT
BPEIUTENECH: OCHOBBI
onomero/ia.

[IpakTuueckas pabora
«DUTOMOHUTOPHHT U
OLICHKA COCTOSIHMS
pactennil. CoOBpeMEHHbIE
CIIOCOOBI MOHUTOPHUHTAY.

UccnenoBarenbckas
pabota «Bnusinue
rerepoaykcHuHa Ha
npopactanue (pocT Ha
Pa3HBIX CTAJIUAX, B Pa3HBIX
YCIIOBUSIX ) Pa3TUYHBIX
pacTeHumn».

[Tpaktuueckas padora
«MHCcekTapuu: npasuia u
YCJIOBHSI pa3BeACHUS
MOJIE3HBIX HACEKOMBIX).

Tema 5. Bognasn,
necyaHasi u
MOYBEHHAA
KYJbTYPbI, HX
NpUMeHeHNe B
BbIPAIIMBAHUN
pacTeHuil.
du3uogaorus
pacrenmii (8 u)

Bopanas, necuanas 1 HOYBEHHAs
KYJIBTYPBI, UX TPUMEHECHHE B
BBIPAIIUBAHUU PACTCHUM.
IIpoBeneHue BOAbI B KOPHE U
cTebJie pacTeHu M.

BonHb1l pexxuM pacTeHU:
CTpOEHHUE YCTHUIL: (PaKTOPBI,
BJIUSIIOLME HA UX PACKPBITUE U
3aKpbITHE. 3HAYEHHE MEXaHU3Ma
PEryJISILIMY UCTIAPEHHUS BJIaru
pacTeHueM.

@OTOCHHTE3 — YHUKAJIBHBIN
MPOLIECC pacTeHUU. TeMHOBas U
cBeToBas (a3l POTOCUHTESA.
3HadyeHue (poTocuHTE3a IS
KHUBBIX OpraHu3MoB. DakTopbl
pOCTa pacTEHU: BO3AYX U
aspanus. [logzemMHoe nbpIxaHue
pAacCTEHUM: COCTAB IMOYBEHHOTO
BO3/Ayxa, razooomeH. ['a3000meH

[IpakTuueckas padora
«KopHeBoe naBiieHUE».
[IpakTrueckas pabora
«[IpuroroBnenue
rpernapara yCThHUIl
METOAOM CIIETIKa».
Uccnenosarenbckue
pabots «BnusiHue
YCJIIOBUH COEPKAHUS
pacTeHnii Ha KOJIMYECTBO
YCTBHUII.

[IpakTuyeckas pabora
«DyHKIIMOHAJIbHAS
JTUATHOCTHKA PAaCTCHUM 1O
AKTUBHOCTHU
XJIOPOIUIACTOB.
UccnenoBarenbckas
pabora «OnpeneneHue
xyopoduina A u b,
OIIEHKA




pu 0€CIIOYBEHHOM
BBIpAIMBAHHH.

(OTOCMHTETHYECKOM
AKTUBHOCTU PACTEHUM U
(bakTOpOB, BIUSIONIUX HA
HEe».

[Tpaktuueckas pabora
«Aspanusi, CO; u Os.
JIpIxaHue pacTEeHUN».
[TpakTrueckas pabota
«JIpIXaHWE PACTECHUM:
OIICHKA WHTEHCHUBHOCTHU
JBIXaHUSI PACTCHUU U

1 (01 (0):
HccnenoBarenbckue
pabotsl «Bimsiaue
croco0a BeIpAIIMBAHUS
(cocTaBa muTaTEILHOM
CMECH, CXEMbI BHECCHHS)
Ha POCT U Pa3BUTHS
Pa3JINYHBIX PACTECHUI».

Tema 6.
KyabtypHble
pacTeHus.
CoBpemeHHbIE

ACMEKTHI CeJIeKIHH
(20 )

Kak uenoBek crajl uCojab30BaTh

pactenns? CBsA3b pa3BUTHUSA
IUBWIN3AllMKU YEJIOBEKA U
OJIOMAIlTHUBAHUS PACTCHUM.
JlomecTukanusi.
HacnenctBeHHOCTh U
W3MEHUYMBOCTh — OCHOBHBIE
CBOICTBA JKMBBIX OPTaHU3MOB.
HN3menunBocTh. Buanl
W3MEHYHUBOCTb.

I'en —maTepuanbHbI HOCUTEND
HACJIEACTBEHHOCTH U
n3MeHUYnBOCTH. HyKkiienHOBbIE
KHCHOTHL. JIokanm3aims
F€HETUYECKOro MaTepuasa B
KJIETKE. JleJIeHne KIETOK.
Perukanus JIHK. OcHoBHas

JIOTMa MOJICKYJIIPHON OHOJIOTHH.

Tpaunckpunuus. Tpancusauus.
Myramuu.

OddexT OyTHIIIOUHOTO
TOPJIBIIIIKA ¥ TEHETUYECKOE
pa3znooOpasue. Uto Takoe
reHOaHk? 3aueM COXpaHATh
TeHETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CTIOCOOBI

Juckyccus
«JloMecTUKaIus, BCe JIH
pacTeHus U KUBOTHBIE,
KOTOpBIE )KUBYT PSZOM C
YEeJIOBEKOM MM
OJIOMAaIlIHUBAaOTCA?
Mo>kHO 1 cUuTaTh
TapakaHa OJOMalTHEHHBIM
KUBOTHBIM 7.
[IpakTuueckas pabora
«MonudukanuoHHas
W3MEHUYHUBOCTD (JTUCThS,
UTOJIKU C OJTHOTO
JiepeBa)».

[Ipaktuyeckas pabora
«I'eH — mHCTpYKIMS 1O
cOopke kieTku (Ha Oucepe
WA KOHCTPYKTOPE)».
[IpakTrueckas padora
«MyTanus Ha OyTepopose
(J1r000# 00BEKT U3
npeasIyiei paboTel, Tae
W3MEHEHUE MHCTPYKIIHH
MIPUBEACT K U3MCHCHUIO
BHEIITHETO BH]IA
00BEKTA)».




COXpaHCHHS TCHETHUECKUX
pecypcoB pacTenuii (eX Situ u in
situ).

3nauenue padbor H.M. Bapunosa.

3aKOH rOMOJIOTHYECKHUX PSAIOB.
L{eHTpBbI TPOUCXOKIACHUS
KYyJbTYpHbIX pacTenun H..
Basunosa u I1.M. XykoBckoro.
OCHOBHbBIE€ METO/IbI CEIEKIINH.
['ubpunuzanus. opmer ordopa.
OCHOBHBIE HANPaBIICHUS
CEJIEKIINU: yIIy4YlIEHUE
YPOKANHOCTH, YCTOUUUBOCTH K
OMOTUYECKUM U aOMOTUYECKUM
dakTopam.

EcTp 11 xu3Hb B ipoOupke?
buorexHonorus KyibTypHBIX
pPaCTECHUH.

Kak genoBek moxer
MOAU(PUITUPOBATH PACTCHHUS ?
['eHeTnyeckoe pegakTUpOBaHUE.
CoBpeMeHHbBIE TOAXOAbI U
JOCTUKEHUS T€HETHYECKOTO
pENaKTUPOBaHUS PACTECHUIA.

[Ipaktryeckas padora o
rpynnaMm «OTKy1a Ha
HaIIMX CTOJIax
bpyKTHI/OBOIITH/3ITAKHY.
[TpakTnueckas pabora
«BpipammBaem ropox. Kak
IIPOBECTH CKPELIMBAHUE Y
ropoxa».
HccnenoBarenbckas
pabora «BrIipamuBanue
pacTeHul B MpoOupKe»
(MOKHO BOCTIOJIb30BAThHCS
pe3yibTaTaMu
TPEIBITYIIAX
AKCIIEPUMEHTOB I10
COCTABJICHUIO
NUTATENbHBIX PACTBOPOB
JIJIs1 pacTEHUN).
[IpakTnueckas pabora
«["eHOMHBIE HOKHUIIBI

(MonmenmupoBaHue pabOTHI
cucrembl CRISP-Cas)».

Tema 7.
PacTtuteanHasn
npoaykuus (8 4)

Hanzemubie u moa3zemMHubie
opransl pacteHnuid. [Tober u
BUJIOM3MEHEHHBII TO0Er
pactenuii. CriocoOb1
Pa3MHOXKEHUS PACTCHUMN.
[ToHaTHe 0 KauecTBE MPOAYKTOB
nutanus. [IpoOaemsl
KOHKYPEHIIMU OTE€YECTBEHHBIX
MPOJIYKTOB ITUTAHUS C
UMIOpTHEIMU. Jlorucrrka
JIOCTaBKHU U CPEACTBA
COXpaHEHHUS MTPOTYKTOB
MUTaHMUS.

Mukpo3eneHs: MoJae3HOCTh U
TEXHOJIOT U4

XUMHAYECKUH aHAIIU3
npoaykiuu. OCHOBBI
CHEKTPOPOTOMETPHUH.
[ToreHunoMeTpus.
Xpomatorpadusi.

[IpakTuueckas padota
«[IpenenbHO 1OMYCTUMBIE
koHueHTpauu (I11K) u
METOJIbI KOHTPOJIS
0e30MmacHOCTU
PaCTUTENbHBIX MPOAYKTOB
MTUTAHUS».
UccnenoBarenbckas
pabora «O1ieHKa KauecTBa
BBIPAIIEHHON
MHKpO3eIeHn» (0o
CBOS, JTMOO U3 MarasuHa).
[TpakTtuyeckas padbora
«MeToapl OLIEHKHA
KauyecTBa PaCTUTEIbLHON
MIPOAYKIIMU: XpaHEHHUE U
COXPaHHOCTb
MUTATEJIbHBIX BEIIECTB
(mo moctymHOMY
000pyI0BaHUIO).
UccnenoBarenbckas




pabora «OnpeneneHue
BuTamuHa C MeToiom
00paTHOro TUTPOBAHUS B
IUIO/IaX Ha Pa3HOM CpPOKe
(crmoco0Oe) xpaHeHus».

Monyab «buorexHoorus» 7-8 kaaccobl (68 yacon)

TeMbl

OcHoOBHOE coepkaHue

JlesiTe IBHOCTD
MIKOJbHHUKOB

Tema 1.

BbuorexHoJsiorusa
(4 )

[TonsiTne 6MOTEXHOIOTUH. 3a4eM
YeJI0oBeKY OMOTEXHOJIOTUH, B UEM
UX MPEUMYIIECTBO Mepe]
XUMUYECKUM CUHTE30M. OCHOBHbIE
OM000BEKTHI OUOTEXHOJIOT U U:
MIPOMBIIIICHHBIE
MUKpPOOPTaHU3Mbl, KJIETKU U TKaHH
pacTeHuH, )KUBOTHBIX M YEIOBEKA,
OMoKaTaIM3aTOPHI.

CoIpbe 1151 OMOCHHTE3a U OLICHKA
ero OMOJIOTUYECKOM IIEHHOCTH.
OCHOBHBIE HICTOYHHUKH YTIEPO/Ia,
aszora, pocdopa, MUKPOIJIEMEHTOB.
UccnenoBanne HOBBIX HCTOYHUKOB
CBIpbA (BKJIFOYAsi BOMPOCHI €T0
npeABapUTeIbHONU 00paboTKN),
pa3paboTKa HOBBIX MUTATEIHHBIX
Cpell, B TOM YMCJI€ BKIIIOUAIOIINX
OMOCTUMYIISTOPHI M IPyTHE
AJIIEMEHTHI YIPABICHUS U
ONTHMH3AIINH TTPOIIECCOB
OouocunTe3a. Metoibl
ONTUMU3ALIMU TUTATEIBHBIX CPE]I.

[IpakTryeckas pabora
«I[Ipumepsl
MPUMEHEHUS
OMOJIOTUYECKUX
00BEKTOB B TBOECH
KUZHI.

Tema 2.

MuxpoOuoJiorus
(12 )

[TonoxeHnune npoKkapuoToB B
CHCTEME OpPTraHUYECKOT'0 MUpA.
Ctpoenue 0akTepHaTbHON KIETKH.
Knaccuduxanus 6akrepuil.
Mopdonorus 6akrepuii. [Ipocteie
Y CJIOKHBIE METO/bl OKPAIIMBAHUS
OaxTepuil. uznonorust OakTepuii:
NUTaHKE, AbIXaHHUE, POCT U
pa3MHOKEHUE. 3HAKOMCTBO C
JOMEHOM ApXxeH
(OKCTpeMODHUITLHOCTB,
0COOEHHOCTH CTPOEHUS KIIETKH).

IIpakTuka.
JlabopaTtopHas pabora
«DuKCUpOBAHHBIE
npenapartbl OaAKTEPHil.
Omnpenenenue Gopmbl
PENTI0KEHHBIX
KYJIbTYpP
MUKpPOOPraHU3MOB,
UCITONB3YS MPOCTOMN
METOJT OKPACKH».
JlaGoparopnas paborta
«OrmpeneseHue Tuna




MOJIOYHOKHCII0E U CIUPTOBOE
opoxenne. ororpodHbIec U
XEeMOTpOQHBIE OAKTEPUHU.
Kunernueckoe onucanue mporecca
pOCTa MUKPOOPTaHU3MOB.
DKCIOHEHIINaIbHas MOJIETb POCTa.
Kuneruka rudenu
MUKPOOPTaHU3MOB.

[Tatorennsie OakTepuu. YymHas
najgoyka v YepHasi CMepTh,
00TYIU3M, CTOJOHSIK, TyOepKyJes.
Ucrtopust 60pb0ObI ¢
OakTepraTbHBIMH HH(EKITUSIMHU.
Boiina 6€CKOHEYHOCTH
AHTUOMOTUKY MPOTUB OAKTEPHUH.
MexaHu3Mbl JeHUCTBUM
aHTUOMOTUKOB. MeXKIIeTOUHAas
KOMMYyHUKaIus 6akrepuii. UyBcTBO
KBOpyMa.

[Ipumenenue 6akTepuit
yenoBekoM. Kunernueckoe
onucaHre OMOCUHTE3a MPOIYKTOB
MUKpoopranuzmamu. bakrepuu,
KOTOpbIE MOTYT pa3JjiaraTh
MJIACTHK.

Mukpooprasusmsl B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHBIE acCOIMallin
pacTeHui ¢ MUKpOOpPTaHU3MaMHU

KJIETOYHOU CTEHKHU
METOJIOM OKpallluBaHUs
no ['pamy» (pu
HaJIMYUU PEAKTUBOB).
Jlabopartopnas pabota
«[Ipurorosnenune
PWKU3HEHHBIX
npenapaTon
MOJIOYHOKUCIIBIX
OaxkTepuii».
JlabopartopHas pabota
«[IoceB cMbIBa € pyK Ha
yamku [Terpu».
JlaGopartopHas pabota
«Brinenenune uncToun
KYJIbTYpbl OaKTEpHUIA.
Meron pa3BeneHuU.
Merton ucTomAarmEero
IITpHUXa».
Jlabopartopnas pabota
«Mopdonornueckas
XapaKTEepUCTHUKA
BBIJICICHHON YUCTOU
KYJIbTYPBI:
XapaKTePUCTHUKA
KoJoHuH, popma
OaKTepuid, THI
KJIETOYHOU CTEHKMN.
JlabopaTtopHas pabora
«CpaBHEHHE pOCTa
MUKPOOPTaHU3MOB Ha
qarke 06e3 u C
100aBIICHUSA
AHTUOMOTUKOB.
Uccnenosarenbckas
pabora «Ilouck
MHUKPOOPTaHU3MOB
00J1aTarouX

AHTAr OHUCTUYECKOMN
AKTUBHOCTBIO».
UccnenoBarenbckas
pabota «Brinenenue
MOJIOYHOKHCIIBIX
OakTepui,
HCCIIEIOBAHUE UX




AKTUBHOCTH».
Hccnenosarenbckas
pabora «Beinenenue
OaKTepHii MOJE3HBIX
IUTSL paCTCHUI.

Tema 3.
JyKapruoTH4eCKHue
OpPraHu3Mbl B
OMOTEXHOJIOTHH
(I1ecHeBbIE TPUODI,
AP OAKH,
Bojaopocan) (12 v)

[1necHeBbie rpuOBI TPOIYIIEHTHI
OMOJIOTUYECKHA aKTUBHBIX BEIIECTB
OO6m1as xapaKTepuCTUKa JPOKKEH
caxapomurieToB. Mctopus
VICIIOJIb30BAHUS IPOKIKEN B
TPaJAUIIMOHHON OMOTEXHOJIOTHH.
TexHoIIOruu BUHOJENUS U
XJIEOOIeueHus,
CHeIUaI3UPOBAHHBIE PACHI
npoxcxeil. Merabonusm ApoAoKei.
Peakiust cnupToBOro OpoKeHus.
ITonydyeHrne BTOpUYHBIX
MEeTa0OoIUTOB B ApoxcKax. poxoku
KaK TPOJYIIEHTHl OMOTOILIHB.
[Tonyuenue 11e1eBbIX OCIKOB B
OpOACKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MIOJIOBOT'O Pa3MHOXKEHUS Y
JIPOKIKEU, 3HAUECHUE N3YyUECHUS
MHUTO03a U IIUTOKKHE3A JIJIs
ONTUMU3ALIUH MTPOLIECCOB
KYJIbTUBUPOBAHUS JIPOXKKEBBIX
IITAMMOB, IIOHUMAaHUS IPUINH
NAaTOT€HHOCTH JAPOXOKEH U rprOOB,
MOVCKA MUITIEHEH QYHTUIIUIOB U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
penaparos.

Bonopocnu — nepcieKTuBHBIN
0O0BEKT ISl IPOU3BOJICTBA OeNka 1
YTJIEBOJOB. buoTexHonornueckne
METO/Ibl OYHUCTKH TBEPJIBIX,
KUJKUX OTXOJIOB U Tra3000pa3HbIX
0TX0J10B POU3BOICTB. CTOYHBIC
BOJIEI. CXEMBI OYMCTKH.
bruodunbTpel, a3poTeHKH,
METAHTEHKH, OKCUTEHKH.
AKTHBHBIA W U BXOASAIIUE B HETO
MUKpOOpraHusmsl. Mcronb3oBanue
BOJIOPOCJIEN B OUMCTKE CTOYHBIX
BOJI.

Jlaboparopnas pabota
«Ilogcuer k1eTOK
JIPOXIKEH B Kamepe
['opsieBa.
Jlabopatopnas pabota
«OO0Hapy)xeHHe
MPOJIYKTOB CHUPTOBOTO
OpOXKEeHHSI: TUIOBOTO
CIUPTA U YTIEKUCIIOTO
raza».

JlaGoparopnas pabota
«HaOmronenue
Pa3MHOXKECHUS
JPOAIKEBBIX KIIETOK.
[IpakTryeckas pabora
«[lonyuenue TBOpoOra u
Keupa Ha OCHOBE
MOJIOYHOKHUCIBIX
OaxkTepuii».
[IpakTuueckas pabora
«OcHOBHBIE BUJBI KBaca
U UX XapaKTEPUCTHKA»
«JIpoxxu u
MOJIOYHOKHCIIBIE
OakTepuu,
IpUMEHSIEMBbIE J1JIsI
MPOU3BOJICTBA KBaca».
[Ipaktuyeckas padora
«CpaBHUTENBHBIN
aHaJIN3 Pa3BUTHUSA
JPOXKEN B adpOOHBIX U
aHa’POOHBIX
YCIOBUSX».
[IpakTuueckas pabora
«MeToapl OLIEHKHA
CBOWCTB
XJIeOOMEKapHBIX
TIPOAKIKEH.
Ocobennoctu
IPUMEHEHUS




MIPECCOBAHHBIX,
CYIICHBIX U
WHCTAaHTHBIX
TPONKEN.
HUccaenosatenbckas
pabora «BnusHue
(hUBUKO-XUMHUYECKUX
(hakTOpOB HA KAYECTBO
OMOTEXHOJIOTHUECKOM
npoayKIuu (KBac,
kedup, coip, XJ1ed u
ap.)p.
HccnenoBarenbekast
pabota «BnusiHue
(U3UKO-XUMHUYECKUX
¢dakTOpOB Ha POCT
Bosopociu (Chlorella
vulgaris)».

Tema 4.
HacaencrBennas
unpopmanus (8 u)

HacnenctBeHHOCTh M
U3MEHUYMBOCTh — OCHOBHBIE
CBOWCTBA KUBBIX OPTaHU3MOB.
HN3menunBocTh. Buanl
W3MEHUYHUBOCTb.

['en —MarepuanbHbIA HOCUTEb
HACJIEACTBEHHOCTH U
M3MeHUYMBOCTU. HykiienHoBbIE
KUCIIOTHI. JIokanmu3anus
FEHETUYECKOr0 MaTtepuasa B
KJIETKE. [[eJieHne KIIETOK.
Permukanus JIHK. OcHoBHast
JIOTMa MOJICKYJISIPHOM OMOJIOTHH.
Tpanckpunuus. Tpancisuus.
Myrannu.

[Ipaktryeckas padbora
«MoaudukarmoHHas
U3MEHYMBOCTD (JIUCTHA,
UTOJIKU C OTHOTO
JiepeBa)».
[Ipaktuyeckas padbora
«I"eH — HHCTPpYKLUA 110
cOopke KiIeTKH (Ha
oucepe win
KOHCTPYKTOPE)».
[TpakTrueckas pabota
«MyTtanus Ha
oyrepOpojie (modoi
O0BEKT U3 MPEIbIIYIICH
paboThI, r1e U3MEHEHHE
WHCTPYKIIUU TIPUBEIET
K U3MEHEHUIO
BHEIIIHETO BHJIA

00BEKTA).
Tema 5. I[TookKeHne BUPYCOB B CUCTEME lIpocmotp
Bupycosiorus (6 4) | opranuueckoro mupa. Ctpykrypa u | AOKyMCHTaJIBHOTO

XAMHUYECKUH COCTAaB BUPYCOB.
Knaccudukanus Bupycos.
Penponykuus Bupycos. Bupycer -
BO30yauTENN NH(PEKIIMOHHBIX
0one3nei. OHKOBUPYCHI.
bakrepuodaru: crpoenue,

¢dbunpMa o BUpycax.
[IpakTrueckas pabora.
«Merton pa3BeICHUN».
[IpakTrueckas padora.
«TurpoBanue
O0aktepuodaros».




CBOWCTBA, IPUMEHEHUE.
buonorudeckue MeToip1 60pHOBI €
BHUPYCAMH.

Tema 6. 'ennas

OCHOBBI T'€HHOM HHXXCHCPHUU.

[Ipaktrueckas padora

HHKEHEPHS U Bekropa. Cnenududeckue «DHJIOHYKJI€a3bl
OMOTEXHOJI0TUN dbepMeHThI OaKTepuil. pectpuknuu (pabora ¢
(8 u) buorexHonoruu npoayKuuu HYKJICOTUHBIMU
OenKoB B OaKTEepHAIbHBIX MOCJIE0BATEIbHOCTAMM
KyJIbTypax. JlocThkeHrst TeHHON Ha Oymare)».
WHXXEHEPUU U OUOTEXHOJIOTHU. [IpakTuueckas padbora
CRISPR/Cas — cuctema «I"eHHbIE HOKHUIIBI -
aJalITUBHOIO UMMYHUTETA CRISPR/Cas
OakTepuil u apxeil. TMO. Metoapl | (MomenmupoBaHUe Ha
nonydyenus ' MO. Oymare)».
Urpa-puckycceus:
«Bpiurpai rpaHT Ha
cozmanue ' MOwy.
Tema 7. JlomecTuKanus OCHOBHBIX Juckyccus
BuorexnoJiorun B JIOMAITHUX )KUBOTHBIX; «JloMecTukaius, Bce Ju
*KMBOTHOBOJICTBE COBPEMEHHBIE SKCIIEPUMEHTHI 110 pacTEeHHS U KUBOTHBIE,
(8 u) JIOMECTHKAIIUN KUBOTHBIX KOTOPBIE KUBYT PSIOM
(Jucwuila, HOpKa U Ap. — C YEJIOBEKOM UM
3KCIIEPUMEHTHI HAYYHOU IIKOJIBI OJIOMAIIIHUBAIOTCS ?
akajemuka bemnsiera). MoXHO I CUUTATh
CoBpeMeHHbIE METOIbI B TapakaHa
YKUBOTHOBOJICTBE. TPAHCIUIAHTAIIUS | OJOMAlIHEHHBIM
9MOPHUOHOB, XUMEPHBIE )KHBOTHBIE, | JKUBOTHBIM?».
KJIOHUPOBAHUE. [IpakTuyeckas pabora
OcHOBHBIE 00JIE3HU )KUBOTHBIX H «Metonuka
POJIb MATOT€HHBIX KJIOHUPOBAHHUS
MHKPOOPTaHHU3MOB M MApa3uToOB B | (MOAEIUpPOBaHUE HA
pa3BuTUM 3a001€BaHuil qoMalnHux | Oymare).
YKUBOTHBIX U OCHOBHBIX Mepax [IpakTuueckas padora
OOpBOBI C HUMHU; POJIb TTOJIE3HBIX «CocTaBlIeHUE pallioHa
MUKPOCUMOMOHTOB B OPraHU3Me MUTaHUSI )KUBOTHOTO,
KUBOTHBIX. [TonoxuTensHoe 1 pacuer pacxoJ0B Ha
no0o4YHOe (OTpHUIIATEIIEHOE) coJlepKaHue».
BO3/ICCTBUM aHTUOMOTUKOB Ha HccnenoBarenbckas
OpraHu3M B XOJI€ JICUCHUSI pabora «Or1eHka
YKUBOTHBIX; LI€JIU U 3a1a41 KauecTBa MOJIOYHOM
BeTepuHapuu. buorexnonorus MPOTYKITUN.
KOPMOBBIX TIpEnapaToB.
Tema 8. OCHOBHBIE METO/Ibl CEJICKIUM. [IpakTnueckas padbora

BbuorexHoJsioruu B
pacTeHueBOACTBE

I'ubpunuzanus. opmer ordbopa.
OCHOBHBIE HANPABJIECHUSA

«BpIpammBaem ropox.
Kak MIPOBECTHU




(10 v)

CEJIEKIMU: YIyUIlIEeHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTHYECKUM M aOMOTUYECKUM
dakTopam.

OCHOBHBI€ MOJXO/IbI CEJIEKITUU U
OMOTEXHOJOTUH KYJIbTYPHBIX
pacrennii, [ ubpuauzanmus,
OTIaJICHHAsl THOpUIU3aIIHS,
HCKYCCTBEHHBIH O0TOOp, TeTepo3uc,
TpaHchopMalls, MyTareHes,
TCHETHYCCKOE PETaKTUPOBAHUE).
Ucropus cenekuuu B Poccun u
MUpE, UCTOPUS Pa3BUTHUS
BOKHEHIINX COPTOB KYJIbTYPHBIX
paCTECHUH.

Kak uenmoBek MoxeT
MOIH(PUITUPOBATH PACTCHUS ?
['ennas unxxenepus pactenuii: Yro
TaKO€ TeHeTHYECKasi HHXEHEePUs
pacteHuid. TpaHCTE€HHBIEC PACTEHUS.
Mertonp! nonyuenusi. O6pa3oBanue
OIyXOJIEH Y PACTEHUM.
ArpobakrepuanabHas
tpanchopmaryst: Ti-Tua3Mubl.
I'ensr T-IHK. MonekyinsipHo-
F€HETUYECKUE MEXaHU3MBbI
TpaHchopmaruu. ['eneTnyeckoe
penaktupoBanue. COBpEeMEHHbIE
MOAXObI U TOCTUKEHUS
T€HETUYECKOT0 PETAKTUPOBAHUS
pacTEHUM.

EcTp 11 xu3Hb B ipodupke?
buorexHonorust KyinbTypHBIX
pPaCTECHUH.

CKpelIMBaHue y
ropoxa».
[IpakTrueckas pabora
«['eHOMHBIE HOKHHUIIBI
(MonmenupoBaHue
pabOTHI CUCTEMBI
CRISP-Cas).
Uccnenosarenbckas
pabora «BeipanuBanue
pacTeHui B MPOOUPKE»
(MOHO
BOCIIOJIb30BaThCS
pe3yinbTaTaMu
TIPEABIAYIITAX
HKCIIEPUMEHTOB 10
COCTaBJICHUIO
MTUTATETHHBIX
pPacTBOPOB ISt
pacTeHui).

MoayJb «MoJieRyJasipHbIe 0CHOBBI (pM3H0J10rMU M (papMakogorum» 9 kiace

(68 uacos)
Tembl OcHoBHOE coaep:xaHue JesATe1bHOCTH
IKOJbHUKOB
Tema 1. Brenenue. buorennsie anementsl: | Mccnenoparenbckas
dusuoaornueckas | opranorensl: O, C, N, H. paborta
xumus (20 q) AxTHBHBIE POpMBI KUCTOpOaa, ux | «KomuuecTBeHHAas

MOJYYECHUE, HEUTPATU3ALIUS.
Makpos1eMeHThI: TPOLECHT

OICHKA COACPIKAHUA
MHUKPOIJICMCHTOB UJIN




cojiepKaHUs B OpTaHU3ME,
BBITIONTHsIEMas QyHKIIHS,
COJIepKaHME B MPOAYKTaX MUTAHUS.
Ca2+ - cBaspIBaroliue O€IKu,
JIETTIOHUPOBAHUE KaJIbIIHA,
pEryJsius ypOBHS KaJbIIUs B
Opra’u3me:. TOPMOHBI IToYeK. Mg —
CTpOCHHE XJIOpOuUILIa, €ro
aKTUBALIHSI COJIHEUHOM SHEPTUEH.
MHUKpOIIEMEHTBI: B KAKUX
MOJIEKYJIaX COJIepakKaTCH,
BBITIONTHSIEMasT PYHKITHS,
coliepKaHUE B MPOJYKTaX MUTAHUS.
[TocnencTBus nepeao3upoOBKU
MUKpO3JIeMeHTamu. Fe —
yCBauBaeMbl€ TUIIbI COEAUHECHUN
xKenesa. ['eMonpoTenHsl,
TeMOITMaHMH, IUTOXPOMBI. CU —
YCBOCHHE U TPAHCTIOPT MEIH.
benku, conepxamue Menb.
[TaTonornueckue CHHIAPOMBI
Menke u Bunbcona, CBsI3aHHBIE C
MeTabOoJIM3MOM ME/IH.

ToKCUYHBIE 2JIEMEHTHI
[leproanveckoil CUCTEMBI JIJIst
opranuzma. Brnusinue Hegocratka
MaKpO U MUKPOAIJIEMEHTOB Ha
KUBbIE OPTaHU3MBI.

Kuprl. 3a0oneBaHus YEIIOBEKA,
CBSI3aHHBIC C HAPYIIEHUSIMHU
KUPOBOro OOMeEHa.
JucnunuaemMun.

VYraeBonpl. 3a00neBaHus YeIIOBEKA,
CBSI3aHHBIC C HAPYIICHUSAMU
yriieBoiHOT0 oOMeHa. CaxapHbIit
nuader.

benku. Ctpoenue. 3aboseBaHUs
YeJI0BEKa, CBS3aHHBIC C
HapyIICHUSIMHA OEIKOBOTO OOMEHa.
Oyakuun 6emKkoB. GEepPMEHTHI.
Mexann3M aerictBud. Kimaccer
(hepMEHTaTUBHBIX PEaKIIHil.
KodepmenTsr.

ButaMuHbI KUPOPACTBOPUMBIE,
BojiopacTBOpuMbIe. [IpeBpaiieHue

BUTAMUHOB B MUIIIEBbIX
IPOIYKTAX).
IIpakTrueckoe 3aHsTHE
«KauecTBeHHbIE
peakuuu Ha
OPraHUYECKUe
MOJIEKYJIBD.
[IpakTueckoe 3aHsATHE
«JIeHaTypanus OeIKOB»
IIpakTrueckoe 3aHsaTHe
«3yyeHune akTUBHOCTH
aMUJIa3bI».
[IpakTyeckoe 3aHsATHE
«JInanuz (kierouka
Tpaybe)».




BUTAMHUHOB B aKTUBHBIE ()OPMBI
KO(epMEHTOB. ABUTAMUHO3HI.
OCHOBHBI€ THUITBI METAOOTUYECKUX
peakuuii. buosHeprernyeckue
npouecchl. [ mukonus. Lukn
Kpebca. Llens nepeHoca
ANEKTPOHOB. OKUCIIEHUE KUPHBIX
kucioT. Katabonusm
aMUHOKMCIOT. [ TIOKOHEOreHes.
CuHTE3 YIIIeBOIOB, OCIIKOB,
XKUpoB. MerabonuTuyeckue
3aboneBanus. [Ipaktudyeckoe
3aHATHE: «pelIeHre 3a1a4 Ha
AHEPreTUYECKUd OOMEH»

Knerka. [Touatue meMOpaHsbI.
OyHkuuu MmeMOpaH. Buib
TPAHCIIOPTa B KJIETKY.
MeMOpaHHbIE OpTaHOUIBI.
3a0oneBaHus CBSI3aHHBIE C
HapylIeHueM padoThl MEMOPAHHBIX
opraHes, 60J€3HU HAKOTICHHUS.

TuIbl KOHTAaKTOB MCKOY KIICTKaMU.

3HaYEHNE MEKKIETOUHOU
KOMMYHUKALIVH JUJIS 310POBbSI
OpraHu3Ma.

SAnpo. YpoBHU yIIakOBKH
XpomMaTHhHa. XpOMOCOMHBIE
teppuropunr. HememOpaHnHbie
OpraHOM/JIBI.

Tema 2.
MouiexkyasipHasi
omnoJtorust (20 )

OCHOBHBIE BEXH PA3BUTUS
MOJIEKYJIIPHOI OMOIOTHH.
HyxkiienHOBBIE KHCIIOTHI.
OCHOBHBIE IPUHLIUIIBI CTPOEHUS.
Marpuunbie cuHTE3bI. Permukanus
— OCHOBA KJIETOYHOT'O JICJICHUS.
[IpUHIUIIBI pEITUKALIUN.
Myranuu. Yro BbI3BIBAET
n3meHenus B crpoenun JIHK.
[IpuHIMIIBI penapamnuu.
TpaHckpunus.

['enernueckuit koa. TpaHcasAus.
Opranuzanusi reHoMa BUPYCOB
IIpoTHBOBHUpYCHBIE CPENCTBA,
MEXaHHU3MBbI UX IEUCTBUS.
Opranuzaiusi reHoMa OaKkTepuit

[IpakTuyeckas pabora
«Brigenenune JJHK u3
OanaHa».
[IpakTuueckas pabora
«Mopnens JIHK-
OopUTamMmu».
[IpakTruueckas pabora
«OmnpeneneHne
KauyecTBa MpenapaToB
JIHK ¢ moMoriisro
CIIEKTPO(POTOMETPHI
(pu HaTUYKK
000pyIOBaHUS).
[Ipaktuyeckas pabora
«PerumkaTuBHAs
MaruHa (urpa-




AHTHOaKTEpUaIbHbIE IPErnapaThl.
Opranusanust reHOMa dyKapuoT
I'enoMHOE penakTUpOBaHHUE.

JCMOHCTPALIHS)».
[IpakTryeckas pabora
«ITP (Mmomens
aMIIuKamus Ha
Oymare)».
[IpakTrueckas pabora
«Cuia mpomMoTopa».
[IpakTruueckas pabora
«Pemienue 3ana4 Ha
T€HETUYECKUMN KOI».
[IpakTuueckas pabora
«DoaauHT OEIIKOB».
HccnenoBarenbckas
pabota
«Pacnpoctpanenue
AHTUOMOTHUKOPE3UCTEHT
HBIX OaKTEepUii».
[IpakTryeckas pabora
«PaboTa B
COBPEMEHHBIX
reHeTHYecKux 0azax
naHHbIx. [IpoBenenue
In silico ananmza

ocJIeI0BaTEIbHOCTEH
TCHOBY.
Tema 3. [MonsiTue o nexkapcrsax. [Ipunnumner | FicciaenoBarensckast
dapmakoJiorus [IOIXO0JA K IIOUCKY HOBBIX paboTa «JKcrepuMeHTa
(28 ) JIEKapCTBEHHBIX CPEJICTB. 110 ONPEIEICHHIO

CKpUHUHT U €r0 METOJIBI.

ITytu BBenenus JIC.
dapMaKOKHHETHKA JIEKAPCTBEHHBIX
BeniecTB. BecackiBanue
(abcopOmums) gekapctB. OCHOBHBIE
MEXaHH3MbI BCAChIBAHUS.
TpaHCTOPT JIEKAPCTBEHHBIX
BelecTB. ['eHbl U OeIKku mepBoit
¢a3bl buorpanchopmanuu. Ilyru
BBIBEJICHUS JIEKApPCTB U3
opra"nusma. JKCKpeLus u
snuMuHAIKA. ['eHbl 1 OenKu
BTOpO# (ha3wl OMOTpanchopManuu.
®apmakoguHaMuka. [ 1aBHOE U
moOoYHOE, PE30POTUBHOE U
MECTHOE, IIPSIMOE, HEMPSAMOE U
pediekTopHOE NelcTBUE.

TOKCUYHOCTH BEIIECTB
Ha apTEMUTUSIX.
[Ipaktuueckas padora
«Kapra skcrnpeccun
10(paMUHOBBIX U
CEPOTOHMHOBBIX
pELEnTOPOB B MO3Ie
MBIIIEI».
HccnenoBarenbckas
pabota
«IIoBeneHuecKkue TeCThI
Ha peIOkax Danio rario.
CBeTrno-TeMHas
Kamepa.
HccnenoBaTenbckas
paborta
«IToBeneHueckmne TECTHI




Buibl B3auMOAEHCTBHS JTIEKAPCTB.
CuHeprusm 1 aHTaroHW3M Ipu
COBMECTHOM JICHCTBUU
JIEKApCTBEHHBIX BEIIECTB, UX
Pa3HOBUIHOCTH
TpancmeMOpaHHBIN CUTHAJIMHT.
THIIBI KIETOYHBIX PELENTOPOB.
MeMOpaHHbI€: HOHHBIE KaHAJIbI,
KaTaJUTUYECKHUE U COMPSIKEHHBIE C
G-0enkamu; BHYTPUKJIETOUHBIE!
IUATOIUIA3MATUYECKUE U SIAECPHBIE.
MexaHU3MBbI JIUTaHI-PELENTOPHOTO
B3auMozencTBusl. CeleKTUBHOCTh
(n30MpaTenbHOCTD) CHCTBHS,
CBSI3b «XMMHUYECKasl CTPYKTYypa —
dbapmakonoruyeckass akTHUBHOCTh
BEILIECTB

DapMaKoIOTHYE€CKON MOLYIISLUA
CHHAIITUYECKOU XOJIMHEPTUIECKON
nepenadu. MoseKkyIsipHbIi
MEXAaHU3M JCUCTBHUS U
(hapMakosiorudeckue cBoricTra M-
XOJIMHOOJIOKAaTOPOB,
raHrano0JI0KaTOPOB U
KypapenoAaoOHbIX CPEACTB.
DapMaKOIOrU4ECKas PEryIsius
AKTUBHOCTH aJIpEHEPTUYECKOTO
cuHarnca. AJpeHOMUMETHKH,
aJpEeHOOIIOKATOPBI,
CUMITATOJIUTHKH.

MonekynspHas HapMaKkoIOThs
AHTUAJJIEPTUYECKUX CPEACTB.
['ucTaMUHOBBIE PELIENITOPHI: THUIIHI,
MOJIEKYJISIPHAS. OPraHU3aALUsI.
Crabunu3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIA MEXaHU3M
JeHCTBUS, 0COOEHHOCTH
KJINHUYECKOTO MPUMEHEHUS, TOUKU
MIPUIOKEHUS NENCTBUS
WHTHOUTOPOB JIUTTHATHBIX
MEINaTOPOB.

MexaHu3m JercTBusa U
MIPUMEHEHHUE TIPenapaTos,
CTUMYJIMPYIOUIUX MPOLECCHI
nMMyHHTETa. PapmMakoIoruuecKas

Ha pbeIOkax Danio rario.
OTKpBITOE TOJIEN.
Hccnenosarensckas
pabora
«IloBeneHueckue TeCThI
Ha peiOkax Danio rario.
CraitHoe noBeeHue».
[IpakTuueckas pabora
«BnusHMe anpeHannHa
Ha CepACUYHbIC
COKpaIllEHUS
(mporpammHOE
obecrieueHune)».
[IpakTrueckas padora
«I'ucronornueckue
rpenaparbl UMMYHHOR
CUCTEMBI».
[IpakTrueckas pabora
«l'ucrosornueckue
npenapaTsl HEPBHON
CUCTEMBI».




XapaKTePUCTUKA UHTEPICUKUHOB:
MOJIyYEHUE, MEXaHU3M JICUCTBUS,
npuMeHeHue. OCHOBBI
aTo(U3NOIOTUH OCTPO(a30BOro
OTBETa, MEJUAIINS BOCIIAJICHHUS.
MonexynsipHblil MEXaHU3M
MIPOTUBOBOCIIAJIUTEIIBHOTO
JNEUCTBUSA
[JIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX
MIPOTUBOBOCIIAJIUTEIBHBIX CPE/ICTB.
[ToHaTHE 0 HaApKO3€ U HAPKO3HBIX
npenapaTtax. KiierouHslii u
HEPBHBIN HAPKO3.
dapMakoIoruyecKas
XapaKTEPUCTUKA OTAEIbHBIX TPy
HApPKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTD JEUCTBUS Ha
HEHTPAIbHYIO CUCTEMY.
du3noaoruuecKkuit Cox; ¢gassl CHa.
Bunel Hapymiennii caa [lonstue o
MEIUKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipenaparax
(TUImMHOTHKAX ).

MonekynsipHbI€ aCHEKThI
Horuuenuuu. OnuaTHbIe
pELEenTophl, UX THIIHIL.
DHKe(anuHbl U SHAOP(UHBI -
SHIOTE€HHbIE JTUTAHbl ONMUATHBIX
peLenTOpOB.

AHTHUIICUXOTUYECKOE IEUCTBHE,
BIIUSIHUE HA (DYHKIIUIO
AKCTPATUPAMHUIHON CUCTEMBI,
AMOLIMOHANBbHYIO c(hepy, pBOTHBIN
LEHTp, apTEepUAIBHOE JIaBJICHUE,
HEHTP TEPMOPETYIISLHUH.
MomnekynsipHble MEXaHU3MBI
JICUCTBUSI HEUPOJIEIITUKOB,
BIIMSHUE HA JOPaMUHOBBIE,
CEPOTOHHUHOBBIE, aJIPEHO- U
TUCTAMHUHOBBIE PELIENITOPHI, UX
JIEVCTBUE HA KIIETOYHBIE
MeMOpaHbl, Ha JICTOHUPOBAHUE
TKaHEBBIX MOHOAMUHOB.
[ToreHnman-3aBuCUMbIEC HATPUEBbHIE




KAaHAJIbI KaK MUILIEHH JIEHCTBHS
MECTHBIX aHECTETUKOB. CII0COObI
MHTMOMPOBaHUS MOTEHIHA-
3aBUCUMBIX HaTPUEBBIX KAaHAJIOB
MECTHBIMHU aHECTETUKAMH.

Monayab «MoJjekyJsipHbie 0CHOBBI cejiekium» 9 kiaacce (68 yacon)

omoJtorust (20 )

HyknenHoBbI€ KHCIOTHI.
OCHOBHBIE PUHILIMIIBI CTPOCHUS.
Marpuunsie cuHTE3bl. Perumkanus
— OCHOBA KJIETOYHOI' O JCJICHHUS.
[IpuHIMIIBI peIUIUKALUY.
Myrauuu. Yto BbI3bIBaET
u3MeHeHnus B crpoennu JIHK.
[IpuHIMIIBI penapanuu.
Tpaunckpunuus. ['enernueckui
ko Opranuzaiusi reHoMa BUPYCOB
IIpoTrBOBHpYCHBIE CPENCTBA,
MEXaHU3MBbI UX JEHCTBUSI.
Opranuzaius TeHoMa OaKTepuit
AHTHOaKTEepUaIbHBIC TTPEnapaThl.
OpraHusanus reHoMa SyKapuoT
I'eHOMHOE peakTUpOBaHHUE.

TeMbl OcHoBHOE coepKkaHue JlesiTe IbHOCTD
IIKOJIbHUKOB
Tema 1. OCHOBHBIE BEXH Pa3BUTHS [Ipaktruyeckas pabora
MouJiexyasipnas MOJIEKYJISIPHOM OMOJIOruu. «Bpinenenue JIHK n3

OanaHa».
[Ipaktruueckas pabora
«Mopens JJHK-
OopUTaMu».
[IpakTruueckas pabora
«OrnpenenenHue
KauecTBa MpernapaTos
JIHK ¢ rmoMo1ipo
CHEKTPOPOTOMETPUI»
(pu HaTMYKK
000pyTOBaHUs).
[Tpaktuueckas padora
«PerunkaruBHas
MaIniHa (urpa-
JIEMOHCTPAILIHS)».
[IpakTuyeckas padora
«[TP (Monenn
aMITA(UKamusa Ha
Oymare)».
[IpakTrueckas pabora
«Cua npoMoTopa.
[IpakTrueckas pabora
«Pemenne 3agay Ha
T€HETHYECKUM KOJI.
TpaHcasaus».
[IpakTuueckas pabora
«DonauHr OEIKOB.
HccnenoBarenbckas
paborta
«Pacnpoctpanenue
aHTUOMOTHUKOPE3UCTEHT
HBIX OaKTEpHil».
[IpakTryeckas pabora




«PaboTa B OBpeMeHHBIX
FeHeTHYeCcKuX 0a3zax
na"HbIX. [IpoBenenue
In silico ananusa

I10CJIEI0BATEIbHOCTEN
TEHOBY.
Tema 2. IIpenmer reneruku. Kparkas Ponesas urpa
Mouiekyasipabie MCTOPUS PAa3BUTHUS NPEACTABICHUS | «AIUICIHY.
OCHOBbI I'€HETUKHU O HACIIEACTBEHHOCTH. HccnenoBarenbekuit

(20 u)

OT rena K Npu3HaKy: KaKk
packpacuth Kota. Uto Takoe
npusHak? [1yTe oT reHa o
npu3Haka. Myrauun. AJenu.
['eTepo3uroTsl ¥ TOMO3UTOTHI.
JIOMUHAHTHBIEC U PELIECCUBHBIC
aJIeIIu.

I'enbl cTpOAT OpraHu3M.
BxiroueHnue u BIKITIOUEHUE
6ombioro Habopa renoB. Kak
KJICTKU TTOHUMAIOT, KAKHUE€ T'eHbI
JIOJKHBI pabOTaTh.

JIMCKpeTHOE HACJIeI0BAHUE
MPU3HAKOB. 3aKOHBI MeH e
OJIMH T'€H - OJWH Mpu3Hak. Cxema
CKpEILMBaHUA. 3aKOH
eAMHOO00pa3usi THOPUJIOB MEPBOTO
MOKOJIEHUA. 3aKOH pacCIlEIICHHSs
IIPU3HAKA BO BTOPOM ITOKOJIEHUH.
3akoHbl MeHens: HECKOIBKO
T€HOB - HECKOJIbKO MPHU3HAKOB.
JuruOpuaHoe CKpeluBaHue.
HesaBucumoe pacxoxaeHue
xpoMocoM. CHerieHHoe
HaCJIeI0BaHHUE.

B3aumopericTBre reHoB.
AJnenbHOE U HeaJUIENbHOE.
Onpenenenue nona. [Tomossie
XpoMOCOMBI. CaMIIbl U CaMKH.
Bnusinue pakTopoB okpyKaroiei
cpenpl. XpOMOCOMHOE
onpenenenue nona. [lomoseie
xpomocoMbl. [Tpobiema
JOTIOJTHUTENIBHOU X-XpPOMOCOMBI Y
AKEHIIMH. Tpex1BETHbIE KOIIKHU.

IPOEKT MyTareHHbIe
(bakTopBhI.

Poneas urpa «Cyans6a
KJieTKu». [ eHbI-
MEPEKIIF0YATENH.
IIpakTueckoe 3aganue
«AJTOPUTMBI 1JIs
KJIETOK.
[IpakTueckoe 3amanue
«EnuHooOpasue
NIEPBOT0 IMMOKOJICHUSI».
[IpakTnueckoe 3ananue
«Pacuennenue Bo
BTOPOM MOKOJICHUM Y.
UccnenoBarenbckuit
MPOEKT «3aKOHBI [
Menpaens B
DKCIIEPUMEHTE.
[IpakTHueckoe 3a7anue
«Pemetka [Iennera».
IIpakTueckoe 3axanue
«Hacnenosanue,
CLETUIEHHOE C MOJIOM».
[IpakTrueckoe 3aHsTHE
«BzanmonencTBus
reHOB (MOJENUpPOBaHUE
CHHTE3a U TPAHCIIOPTa
IIUTMEHTA B KIETKY)».




Tema 3.
Mouiekyasipabie

OCHOBBI CeJIEKIHH
(28 u)

['eHbl B mONySALUAX: BEIUKOE
paBHoBecue. [Tonmynsuus. YacToTsl
BCTPEUAEMOCTH MPU3HAKA U
ayuiens. Y paBHEeHHUE XapIu-
Baitn6epra. Ilonynsiun
MEHSIIOTCSI: YUCIIEHHOCTD,
MUTpaLKs ¥ BBIOOp Cymnpyra.
dakTOphl, KOTOPHIE BEIBOJAT
MOMYJISIIIUIO U3 PAaBHOBECUST Xap/u-
Baitn6epra. Uuciennoctsb
nonynsiuu. Ponesas urpa
«DddexT ocHoBarensi». Jpeiid
reHoB. Myrauuu. Hecnyuaiinoe
ckpewuBanue. M3omsuus.
[Tonmynsauun MEHAIOTCS:
€CTeCTBEHHBIN 0TOOP. MexaHu3m
JEUCTBUSI €CTECTBEHHOI0 0TOOpA.
JIBxymuii oTo0p.
MonauduxannonHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0CO0EHHOCTH MOJU(BUKAITMOHHON
u3MeHunBoctu. Hacienopanue
KOJIMYECTBEHHBIX MPU3HAKOB.
KonnuecTBeHHbIE NPU3HAKMY.
CpenoBas ”3BMEHYHUBOCTh
npusHaka. Koaddurment
HACJEAyeMOCTH pu3HaKa. OTBeT
Ha oTO0p. [louck reHon
KOJIMYECTBEHHBIX MTPU3HAKOB.
OHOHYKJIEOTUIHBIE BAPUAHTHI
redoB. JIHK-uumn. ITomHOreHOMHBIM
aHaJIN3 acCoLMALINM.

«OMBI» HAJI TEHOMOM.
[Toctrenomuas spa. O6paTHas
reHeTuka. «KOMHKCHBIE»
uccanenosanus. IIporeom,
MerabosoM. JloMmecTukanus u
IIEHTPHI TCHETUYECKOT'0
pazHooOpa3zus. [Toucku pactenuii ¢
«XOPOLIMMM» MPU3HAKAMU IS
yenoBeka. LleHTpbl reHeTUYeCKOro
paznooOpasus. Hukomaii BanoBu4
Basunos. Cenexkuus.
KoMOunanuonHnas u rudbpuanas
cenekuus. I'ereposuc.

[IpakTraeckoe 3amanue
«YacToTn! anienei,
TCHOTHIIOB U
(hEeHOTHUIIOBY.
HccaenoBaTenbckui
IIPOEKT «AHanu3
FeHETUYCCKOM
CTPYKTYPBI IOMYJISLINA
(Ha ocHOBe 3aKOHa
Xapau-Baiiabepra)».
Poneas urpa «9ddexr
OYTBIJIOUYHOTO
TOPJIBIIIIKAY.

Ponesas urpa
«EcTeCcTBEHHBIN
oTO0p».
HccnenoBaTenbCckue
paboTHI
«MonudukanmoHHas
M3MCHYNUBOCTD
pAaCTEHUH B IIpeenax
BaIlIETO MECTa
KUTEITECTBAY.
[IpakTHueckoe 3aaHue
«ATpPOHOMBI».
[IpakTHueckoe 3axanue
«I'oMostornyeckue
PAIBI HACIIENCTBEHHON
W3MEHYMBOCTH.




CoxpaHUTh U U3YYUTH TCHBI, YTOOBI
MeHSTh Oyaymiee. Kak mpaBUibHO
XpaHuTh TeHbl. Komnekuun
TEHETHYECKUX PECYPCOB PACTCHUM.
[MpakTukym u/umm
VCCIIEOBATEIbCKUI MTPOEKT!
Metompl KyabTUBUPOBaHHUS IN Vitro
JUJI1 COXPAHEHUSI TEHETUYECKUX
PECYPCOB PACTEHHUM U JJIs
YCKOPEHHOM CEJIEKIUN
['eneTnueckue HEHTPHI B HALLIEH
crpane. ['ne 3aHumarorcs
TEHETUKOW U TEHOMUKOM JJTA HYXK]]
CEIIbCKOI0 XO351CTBA.
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