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COJEP)KAHUE

IosicHUTeIbHAS 3aNIMCKA

AXTyanbHOCTb U HA3HAYEHHUE TIPOTPaAMMBI

BapuaHTsI peanu3anuy mporpaMMsel U (POPMBI TPOBEACHUS 3aHATHIA
B3anMocBs3b C MporpaMMoin BOCITUTAHHUS

OcoGeHHocTy paboTHI MeAarora Mo NporpaMme

Copep:xanue Kypca BHEYPOUYHOIi 1eATETLHOCTH

Monynb «Kaxk >KUBOTHBIE M pacTEHHsI IPUCIIOCAOINBAIOTCS (IBOIOLIMOHHAS YKOJIOTHS)
5-6 kaccer (34 yaca)

Moyiib «OCHOBBI pacTeHHEBOACTBa» /-8 kiacchl (68 yacoB)

Mopynb «buorexnonorumn» 7-8 knaccel (68 4acoB)

Monayns «MosnekysipHble OCHOBHI (pr3uosioruu u hapmakoiorum» 9 kiacc (68 yacos)
Monynb «MonekysipHbIE OCHOBBI cesleKuu» 9 kiacc (68 yacos)

HJIaHI/IpyeMbIe PE3YJIbTATBLI 0CBOCHUA KypCa BHeyquHOﬁ ACATCJIBHOCTH
JIMYHOCTHBIC PE3YJIbTAThI

MeTaHpeﬂMeTHI)IC PE3YJIbTAaThL

HPGIIMCTHBIC PE3YJIIbTAThL

TemaTnuyeckoe NJIAHUPOBaHUE

Monyinb «Kaxk )XMBOTHBIE U paCTEHUS NPUCTIOCAOIUBAIOTCS (IBOJIIOLMOHHAS SKOJIOTHS)
5-6 xnaccel (34 yaca)

Moy «OCHOBBI paCTEeHHEBOICTBAY /-8 Kiacchl (68 yacos)

Mopynb «buorexnonorum» 7-8 knaccel (68 4acoB)

Monynb «MosekysipHble OCHOBBI (hprzuosioruu u apmakonorum» 9 kinacc (68 yacos)
Monynb «MonekysipHbIE OCHOBBI cesieKuu» 9 kiacc (68 yacos)



IHHOACHUTEJIBHASA 3AIIMCKA

AKTYaJlbHOCTh W Ha3HayeHue mnporpammbl. [lporpamma paspaborana B
COOTBETCTBUM C TpeOoBaHusiMU DenepaibHOrO roCyJapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 0O0ImIero oOpa3oBaHUs, OpPHUEHTUpPOBAHA Ha oOecleYeHue
WHIUBUIYAIbHBIX TMOTPEOHOCTEH OOydaromuxcs M HampaBieHAa Ha JOCTHXKEHHUE
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHUS MPOTrpaMMbl OCHOBHOI'O OOIIEro 0Opa3oBaHUs C
y4eTOM BBIOOpa yYaCTHUKaMU OOpa30BaTENbHBIX OTHOIIECHUI KypCOB BHEYPOUHOM
JESTEIIbHOCTH. DTO MO3BOJISIET 00€CIIEYUTh €AMHCTBO 00s13aTeNbHBIX TpeboBanuii @PI'OC
BO BCEM MPOCTPAHCTBE IIKOJIHLHOTO OOpa3OBaHUs: HE TOJHKO HAa YpPOKE, HO M 3a €ro
MIpEACIIaMH.

AKTyaJbHOCTh  peaM3allui  JTaHHOM  MporpaMmbl  OOyCJIOBJIEHAa  camoil
0COOEHHOCTBIO MMPOEKTHO-UCCIEA0BATENBCKON AESTENIBHOCTU. JTa IEATEIbHOCTD JICKUT
B OCHOBE MIO3HABATEJILHOTO MHTEpeca peOeHKa, SIBISETCS 3aJI0TOM YMEHUS IIJIaHUPOBATh
J00bIe IEUCTBUS ¥ BAXKHBIM YCJIIOBUEM YCIICIIHON pean3anuu uaei. JIroobie n3MeHeHus
COBPEMEHHOI0 OOIECTBA CBSI3aHbl C NPOEKTAMH W MCCIEIOBaHHUAMH — B HaykKe,
TBOpYECTBE, OU3HECE, OOLIECTBEHHOM XU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHUS
JUYHOCTH OO0ywaromierocsi siBisiercsi (OpMHUPOBAHME OCHOBHBIX HAaBBIKOB MPOEKTHO-
UCCIIE0BATEIIBCKOM NEATEIbHOCTH.

[IporpamMmoii mpenycMOTpeHO (OPMUPOBAHHUE COBPEMEHHOIO TEOPETHUUYECKOTO
YPOBHSI 3HAaHMWA, a TaKXKe U MPAKTUYECKOro OmbITa padoThl € J1IAOOPAaTOPHBIM
000pyZIOBaHUEM, OBJIAJICHUE MPUEMAMH HCCIEHOBATEIbCKON NEATeNIbHOCTH. MeToabl
OopraHu3ald  00pa30BaTEeNIbHOM W  HAYYHO-UCCIEIOBAaTEIbCKOW  AESTEIbHOCTU
npeIycMaTpuBaloT (OPMUPOBAHUE Yy OOYyYarOHIMXCS HECTaHIAPTHOTO TBOPYECKOTO
MBIIIJICHUS, CBOOOIBI CAMOBBIPAKEHUS U MHANBUIYAJTHOCTH CY>K/ICHUN.

JUis mojmHOro ydera MOTpeOHOCTEH YYalluxcsi B IMPOTrpaMME HCIOJIb3YEeTCs
muddepeHIUPOBAaHHBIN  TOAXO0/A, YTO CTUMYJUPYET YYallerocs K YBEIWYEHUIO
MOTPEOHOCTH B MHAMBUIYAJIbHON, MHTEIJIEKTYaIbHOM U MO3HABATEIBHOU IEATETbHOCTH
Y Pa3BUTHUIO HAYYHO-KMCCIIEIOBATENBCKUX HaBBIKOB. [Iporpamma cranet BocTpeOOBaHHOM
B IEPBYIO OuYepelp IIKOJbHUKAMH, KOTOPBIE HWMEIOT CTOWKHHA HWHTEpPEC U
COOTBETCTBYIOLIYI0 MOTHUBALUIO K U3YUEHUIO MPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA,
€CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM.

B noapocTkoBOM BO3pacTe yyauecs MposiBIIsAIOT CBOK 3aMHTEPECOBAHHOCTD B TOM
WIM WHOW 00JIacTW 3HAaHWW, HAYYHOM HaIpaBiIeHUH WM MNPOdeCCHOHATBHON
nesiTenbHOCTH. TakuMm 00pa3oM MNpPOUCXOAUT (OPMHUPOBAHME I[IO3HABATENBHOW U
npodeccHoHanbHON COCTABISIONIECH JTMYHOCTH, TOMOTAET y4yalleMycsl B ONpelelIeHUN
OyIy1Iero *U3HEHHOT0 yTH U B IPO(EeCCHOHaTBLHOM BBIOOPE MOCIE OKOHYAHUS IIKOJIBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTD CTUMYJIMPYET MOCTOSIHHOE JKEJTaHUE HIKOJIbHUKA
K TMO3HAHUIO HOBOTO, PACHIMPEHUI0 M YIIyOJeHHIO COOTBETCTBYIOLIUX 3HAHUU, U



IOJyYEHUIO HOBBIX B TOM YHCJE€ NPAKTUYECKUX HABBIKOB, a TaKX€ MOTUBUPYET
ydalierocsi Ha npo(opueHTaluto.

[Iporpamma HaleneHa Ha MOMOUIIb PEOEHKY B OCBOCHHHU OCHOB OPraHHM3aluu U
OCYIIIECTBICHUSI COOCTBEHHOMN MPOEKTHO-UCCIIEOBATENBCKOMN EATEIBHOCTH, a TAK)XKE B
OpUOOpETEHUH  HEOOXOAMMOIO OmbITa Juid  paboThl HaJ  UHAUBUAYAIbHBIM
UCCIIEJOBaHUEM WJIM MpoeKkToM. [Iporpamma momoskeT MIKOJIBHUKY B OoJiee TiTyOOKOM
U3Y4YEHUH UHTEPECYIOIIEH ero o0IacTu €CTECTBEHHBIX HayK, a TaAKXKe B IPUOOPETEHUHU
BaXXHBIX COLIMAJIbHBIX HABBIKOB, HEOOXOIMMBIX ISl MPOAYKTHUBHOW COLMAIN3ALUU U
(dbopMUpPOBaHUSA TPaXKITAHCKON TTO3UIIHH:

— HaBbIKA CAMOCTOATEIBHOTO PEIIECHUS AaKTyaJbHBIX MCCIEA0BATEIbCKUX WU
NPAaKTHUYECKUX 3a/ay, BKIIOYAIOLIETO B ceOs yMEHHE BUACTh M aHAIU3HPOBAThH
npoOJeMbl, HYXKIAIOIIMECS B PEIICHWH, YMEHHE [eTalbHO MpopadaTeiBaTh U
peann30BbIBaTh CIOCOOBI pabOThl ¢ HUIMH, YMEHHE IJIaHUPOBATh COOCTBEHHYIO paboTy U
CaMOCTOATEIIbHO KOHTPOJIMPOBATH CBOE NIPOJBUKEHHUE K KETAEMOMY PE3YIbTaTy;

— HaBblKa T€HEPUPOBAHHUS U O(QOPMIIEHHUS COOCTBEHHBIX HJCH, 00JIeYEHUS UX B
yA00HYIO0 JUIsl pacipoCTpaHEHUs popMy;

— - HaBbIKa yBa)XXKUTEJIBHOTO OTHOLLIEHUS K Uy KHM B3IJIs,IaM U UJ1eIM, O(pOPMIIEHHBIM
B paboTax JApyrux JIOJed, APYruX aBTOPOB — BIAJAEIbLUEB HMHTEIUIEKTyalbHOU
COOCTBEHHOCTH;

— HaBblKa  MyOJMYHOrO  BBICTYIUIEHHS  Hepel  OoiblIo  ayauTopue,
apryMEHTUPOBAHMS W OTCTAaWBAaHMS CBOEH TOYKH 3pPEHUS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIHbIX, YOSKIACHUS IPYTUX B CBOEH MpaBOTE, MPOABMKEHUS CBOUX
ujei;

— HaBbIKa pabOThl CO CHEUHUATU3UPOBAHHBIMU KOMIIBIOTEPHBIMU MPOrpaMMaMu,
7a00paTOpHBIM  000pYJAOBaHHMEM, TEXHUUYECKUMH YCTPONCTBaMH, OHOIMOTEUHBIMU
(oHITaMU U HWHBIMH pecypcaMHu, C KOTOPbIMH MOXET OBITh CBsI3aHAa MPOEKTHO-
UCCIIEI0BATENbCKAas AESITEIbHOCTh NIKOJIbHUKA.

Kpome Toro, pabora IIKOJIbHUKA HaJ MNPOEKTOM WM HCCIEAOBaHUEM OyneT
CIOCOOCTBOBATH U PA3BUTHIO €0 aJ€KBATHOM CaMOOLICHKH.

BapuanTsl peajqu3auuu nporpaMMsbl ¥ (pOpPMbI IPOBEACHUS 3aHATHHM.

JlanHast mporpaMMa paccyMTaHa Ha pabOTy CcO HIKOJbHUKaMHU 5-9 KI1accos.
[lenarory Ba)kHee akIEHTUPOBATh CBO€ BHUMAHHUE HE CTOJIBKO HAa KaYeCTBE pe3yibTaTa
MPOEKTa WM UCCIEeI0BaHUS, CKOJIBKO Ha TOM, YTOOBI yHalllMics MOydall 3HAaHUS B TOM
YHCJIE U Yepe3 BHIMIOJIHEHUE MPAKTUUECKOTO 3aJjaHusl, JAeiall BBIBOABI U YMO3aKIIIOUECHHUS
Ha OCHOBAaHMHM CBOEr0 HCCJIEAOBAHMS, YYWICS CpPaBHHUBAaTb €ro pe3yJbTaThl C
TEOPETUUECKIM MaTEpPHAJIOM U UCCIIEOBAHUSIMHU JPYTUX IIKOJIHHUKOB. TakuM o0pa3om,
IIKOJIbHUK OCBOUT OCHOBBI IIPOEKTHO-UCCIIEI0BATEIbCKON IEATEIBHOCTH U MIPHOOPETET
HAaBBIK KDUTUYECKOIO OTHOILIEHUS K MaTepraiy.



[Iporpamma pa3buTa Ha MOJIYJIM, KOTOpPbIE MOTYT OBITh HCIOJB30BaHbI JIMOO
YacTUYHO, JMOO0 modHocThio. Tak wMoaynb «Kak JKMBOTHBIE M pacTeHUs
NPUCHOCA0IMBAIOTCS (IBOJIIOLIMOHHAS SKOJIOTHUs) MPEAIONIaraeTcs g U3y4eHus B 5
wim 6 kimacce B TedyeHWe oaHoro rojga (34 waca B rox). Moaymu «OCHOBBI
pacteHueBoACTBa» M «buorexHosorus» paccuutaHel Ha 68 4YacoB WU MOTYT OBIThH
peanr3oBaHbl B TeUeHUHU 2-X JieT (1mo 34 Jaca B roj) uiu B TeueHun 1 roja (68 yacoB B
rog). Bo BTopoMm ciayuae BO3MOXHO MpoxokaeHue o6oux wmojaynei («OCHOBBI
pacTeHueBoCTBa» B 7 i 8 kiacce, «buorexnonoruu» B 7 uiu 8 kiiacce). AHAJIOTHYHO
Moayu «MoJekyIsipHble OCHOBBI (PU3UOJIOTUHU U (hapMakojgorun» u «MoJeKyssipHbie
OCHOBBI CEJIEKIIUM» PACCUUTaHbI HA 68 4acOB K MOTYT OBITh PEAJTM30BAHBI B TEUEHUH 2-X
net (mo 34 4daca B ron) wind B TeueHuu 1 roga (68 yvacoB B roa). Bo Bropom ciyyae
BO3MOXXHO MPOXOXKAeHUE 00oux moayiei («MoJieKysipHble OCHOBBI CEJICKIIUM» B 8
kiacce, «MoJsekysipHbie OCHOBBI (PM3HOJOTUHU U hapMakoIoruu» B 9 kiacce).

MoOXHO pPEKOMEHJIOBATh HCIOJIL30BaTh MOIyIM «Kak >KMBOTHBIE M PacCTEHUSA
npucnocadauBaoTcs», «OCHOBBI pacTeHUEBOACTBa», «MoJEKysipHble OCHOBBI
CEJICKIIMI» B KAaU€CTBE HEMPEPHIBHOIO 00pa3oBaTeIbHOTO IukiIa (5-9 kiacc o 1 dacy B
HEJeNI0) IS KJAcCOB arpoOMOTEXHOJIOrMYEeCKOr HampaBieHHocTh. Moaynun «Kak
JKUBOTHBIE W PACTCHUS MpHUcCocadauBaroTcs», «buorexnonorun» u «MojekyspHbIe
OCHOBBI ()M3HOJOTUU U (HapMaAKOJIOTUN» B KaueCTBE HEMPEPHIBHOIO 00pa30BaTEIILHOTO
nukia (5-9 kmacc mo 1 4dacy B Hemeno) ISl KJIACCOB OMOTEXHOJOTUYECKOTO HIIU
MEJIMLIMHCKOTO HAPABICHUHN.

B3aumocBsa3p ¢ nporpammoit Bocnuranusi. [Iporpamma kypca BHEYpOUHOU
NEeSATEeIbHOCTH pa3paboTaHa € Y4YE€TOM PEKOMEHJAlUi MPUMEpPHON MPOrpaMMbI
BOCIIUTAHUS, YUYUTHIBAET IICUXOJIOTO-IEIarOTNYECKHE OCOOEHHOCTH JaHHBIX BO3PACTHBIX
KaTeropuii. 3To MO3BOJSET HA MPAKTUKE COECIUHUTH OOYYAIOIIYI0 W BOCHHUTATENIbHYIO
NEATENIbHOCTD Me1arora, OpUeHTUPOBATH €€ HE TOJIbKO HAa MHTEJUIEKTyaJbHOE, HO U Ha
HPaBCTBEHHOE, COL[UAJIbHOE pa3BUTHE PeOEHKA. DTO MPOSIBISETCA:

— B NPUOPUTETE JIMYHOCTHBIX PE3yJIbTATOB pealu3ally MporpaMMbl BHEYPOUHOU
NEATEIbHOCTH, HAIEAIINX CBOE OTPAKEHUE U KOHKPETU3AIMIO B TPUMEPHOM Mporpamme
BOCITUTAHUS,

— B BO3MOXHOCTH KOMILUIEKTOBAHHSI PA3HOBO3PACTHBIX TPYI JJii OpraHu3aluu
npo(OpPUEHTAIIMOHHON  AESATENbHOCTA IIKOJIBHUKOB, BOCIHMTATEIbHOE 3HAYCHUE
KOTOPBIX OTMEYAETCS B MPUMEPHOM MpOorpaMMe BOCIIUTAHUS;

— B MHTEPAKTUBHBIX (OpMax 3aHATHA IS IIKOJIHHUKOB, OOECIICYMBAIOIINX
OOJBIITYI0 WX BOBJEYCHHOCTh B COBMECTHYIO C TMEJaroroM W JIPYTUMH JE€ThbMHU
JeSITeIbHOCTh M BO3MOKHOCTh 00pa30BaHUs Ha €€ OCHOBE JETCKO-B3POCIIBIX OOIIHOCTEMH,
KJIIIOYEBOE 3HAUYECHHE KOTOPBIX [IJII BOCIHUTAHUS MOAYEPKUBACTCS MHPUMEPHOM
MIPOrpaMMOK BOCITUTAHUS.



OcoOenHocTH padoThl YUHTEJIS MO MporpaMMme. 3ajada YUUTessi COCTOUT B TOM,
4yTOOBl  COMPOBOXKJAATh IMpolecc MNpodhecCHOHANbHOW OpPUEHTAIMU  IIKOJbHUKA,
packpbiBas MOTEHIIMAN KaXKIOro 4epe3 BOBJICUECHHE B MHOTOOOPA3HYIO JESTENbHOCTD,
OpPraHM30BaHHYIO B pa3HbIX (popmax. [Ipu s3ToM pe3ynpTaToM pabOThl YUUTENS B IEPBYIO
ouepeib ABISIETCS JMYHOCTHOE pa3BUTHE Yydanlerocs. JIMYHOCTHBIX pe3yJIbTaToOB
YUHUTENIb MOXET JOCTUYb, YBJIEKash yYEHHKAa COBMECTHOM M HHTEPECHOM UM 000UM
NeSATEIbHOCThIO,  YCTaHaBIMBAasE  BO  BpeMs  3aHATUA  JOOpOKENIaTEeNbHYIO,
MOIJIEP>KUBAIOIILYI0 aTMOC(Epy, HACKIIIAs 3aHATUSI IEHHOCTHBIM COZEP>KaHUEM.

[IpuMepHast cxema NPOBEICHHUS 3aHATHM 110 IPOrPAMME:

1. OObscHEHNE TEOPETUYECKOIO MaTepraa o TeMe.

2. IloaroToBKka K SKCHEPUMEHTAIBHOMY 3aHATHIO, OOCYXJIEHHE OOBEKTOB MJis
MPaKTUYECKOTO 3aHITHS.

3. IlpoBeaeHue nMpakTUUECKOrO 3aHATHsI — OCHOBHAA 3a/ladya OCBOCHUE METOA0JIOT U
JAHHOTO IKCIIEPUMEHTA.

4. Ilo OKOHYaHHMM TPEAJIOKUTH JETSIM, KOTOPbIE 3aWHTEPECOBAINCH JIaHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B HCCIEAOBATENIbCKUN MpOoeKT. s 3Toro HeoOXoaumo
o0CyIuTh OOBEKTHI, KOTOpbIE€ YYEHUK OyJeT UCCIeA0oBaTh, COCTaBUTh IUIAH
HKCIIEPUMEHTA.

5. Ilomoub yueHUKY MPOAHATIU3UPOBATH PE3YIbTATHI SKCIIEPUMEHTA.

OueHuTh pe3yJsIbTaThl MPOEKTHO-UCCIIEN0BATEIBCKON NEATENbHOCTH KOIBHUKOB
MOKHO B IIpOlLIECCE€ 3allluThl MMM CBOMX pPadOT B paMKax IIKOJbHOW Hay4HO-
IPAKTUYECKON KOH(pEpEHIUH.



COJIEP)KAHUE KYPCA BHEYPOUYHOM JEATEJbHOCTHU

Moayab «Kak :KMBOTHbIE H PACTEHHUS MPUCIOCAOIUBAIOTCH» (IBOJTIONMOHHAS
3K0JI0THs) 5-6 Kaacchl (34 yaca)

1. Mbvt uccneoyem sncuenie oo6vexmut (6 uacos)

CBoiicTBa M CTpOEHHUE KHUBBIX OPraHu3MOB (CTpoeHue KieTku). Bum, ocoOb —
OpraHu3M Kak eauHas cuctema. Ananrtanuu (mpucrnocodsienus). [lonarue romeocrasa
KUBOro opranuzma. CrocoOsl €ro nmojaepx aHusl.

[TonsiTue BapuatuBHOCTH Tpu3Haka. VccrnenoBarensckue paboTel «Bcee num
(cuHu1IBI, O€JIKH, Oepe3bl U T.11.) oauHaKoBbIe? DOTOKBECTY.

Orpanuuenusi mopdonornyeckux u (Qusmonornueckux agantanuii. I[louemy
OpraHu3Mbl HE CTAHOBSTCS OECKOHEYHO OOJBIIUMHU, MAJICHHKUMH, BCESTHBIM.
[Ipaktrueckast padota «CocTaBisieM KHUTY PEKOPAOB PACTEHUU M KUBOTHBIX HAIIETO
Kpash».

2. Bausnue oxkpyxcaroweii cpeowt na syncusvle opzanuzmot (12 uacos)

dakTopbl OKpY>Xaromieil cpenbl (abMoTHyeckne, OMOTUYECKUE, aHTPOIOTEHHBIE).
[Ipumepbl  aOuoTHuecKuX (PAKTOPOB, OKAa3bIBAIOIIMX OCHOBHOE BIIMSIHUE Ha
JKU3HENEATENIbHOCTh  KUBBIX  OpPraHW3MOB:  TEMIEPATypa, CBET, BJIAXKHOCTb.
[Ipaktuueckoe 3anstue «l{Betr u Temno» (KyOUKH Jibja B3BECUTH, MOJIOKUThH B YAIIKH
[lerpu Ha pa3HouBeTHYIO Oymary, depe3 30 MUHYT B3BECUTh 3aHOBO — KTO OBbICTpeEe
pactasun). [Ipaktudeckoe 3ausarue «UTto pacTBopsieTcs B BoJe» (IKcepuMeHT « Kuakuit
nom»). Ilpaktudeckoe 3anstue «Juddysus Bemects B Bojae (pacTBOphI)», «J[BrkeHne
pacTBOpoB Mo I1BeTKY». [IpakTuyeckoe 3anstue «Jlem mmaBaer B Boje (aiicOeprw,
3amep3aHue BogoeMoB)». [IpakTuueckoe 3anstue «Jleg mpu 3amep3aHun pacIIupseTCs»
(pa3py1ieHue kaMHs (TOYBOOOpA30BaHUE), 3aMEP3aHUE KIIETOK).

OcCHOBHBIE ~ 3aKOHOMEPHOCTH  TPHUCIIOCOOJICHUS  >KUBBIX  OpPTaHU3MOB K
abuotnueckuMm (aktopam. [IpucnocoOieHuss K OCHOBHBIM aOMOTHYECKHUM (haKTOpam:
TeMIiepaTypa, BiIaXHOCTh U cBeT. [Ipaktuueckoe 3anstue «Illyba» (xkyOuku nbnaa
3aBEPHYTH B pa3HbIil MaTepual, B3BecuTh). [Ipaktrueckoe 3ausatue «I IurmMeHTh (MOXHO
pa3ienuTh Ha BaTMaHe Kpacutenu u3 QuomactepoBy. [Ipaktuueckoe 3ansitue «Kak
YKUBOTHBIC IJIAaBAIOT B BOJIe» (DKCIEPUMEHT C MUMETKOMN).

UccnenoBarenbckue paboThl «Briusaue cBeTa (Teria, BIaKHOCTH, COCTaBa MOYBHI)
Ha pPAacTEHUsS B €CTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCJIOBUSX» (HAa JOCTYITHOM
Marepuasie).

3. Bzaumooeiicmeus sncusvix opzanuszmos (4 uaca)

buotnueckue (hakTOopHI. 3aKOHOMEPHOCTH pa3BUTHS MEKBHUOBBIX
B3aUMOOTHOIIeHUH. KosBommonusa (XUIIHUK-XKEPTBA; MNapa3uT-XO3SMH) DBOJIIOIUS
ctpateruii noOeiBanusi nuiy. CoruanbHOCTh. Buabi-Bcenenipl. [lepedyeHs pacTeHuii-
Bpenutenend. MccnemnoBatenbckas pabota «HaOmromeHuss 3a B3aUMOOTHOIICHHUSIMHU



’KUBOTHBIX IIPU T0OBIBAHUU MUIIM (KOPMYLIKHU JUIsl ITHLL, U1 TOPOJCKUX MM CETbCKUX
KUBOTHBIX). BeO-kamepb». MccnenoBarensckas pabota «PacmpocTpaHeHue BUAOB-
CUHAHTPOIIOB B HAILIE MECTHOCTH.

4. Yenogexk 6 yncuznu pacmenuii u sncueomnvix? (6 uacos)

AmnTponorennsie (aktopsl. [IpaBaa mu, 4TO MepBOOBITHBIE JIIOAU KM B TADMOHUU
¢ npupoaoi. OIOMalIHUBAaHUE U MPUPYUYEHUE KUBOTHBIX M PACTEHHUI. 3a4eM clacatb
BBIMUpAIOIIME BUIBL, KAK 3TO Aenarb. KyJabTypHbIE pacTeHHs U WX JIUKUE MPEIKH.
[Touemy BaXHO MX COXpaHATh. Pa3HOOOpa3ue KynbTYpHBIX PACTEHHN U UX 3HAYEHHUE B
XKU3HU yenoBeka. KpacHas kHura Bamieil repputopuu. Ocobo oxpaHseMble TEPPUTOPUH,
3anoBeaHuku Poccum m mupa. Ilpaktudeckas pabora «PasHooOpasue KyJIbTypHBIX
pPacTEHUH B BaIlIEM PETHOHEY.

Hccnenosarenbckas paboTta «BiusHMEe aHTPONOTEHHBIX (DAKTOPOB HA pa3BUTHE
pacTeHuil B TOPOJI€/HACEIEHHOM ITyHKTE.

Okckypceust/mpaktuueckass pabora «OOIIT B Bamiem peruoHe — yHUKaJIbHBIC
OOBEKTBI IPUPOABDY.

5. Okonozuueckue nuwu (6 vacos)

buocdepa — onHa u3 BaxkHeHmux o6onodek 3eminn. YTo Takoe «3KOJIOTHUECKHe
HUIIM» W Kak OHU (opmupyrorcs? DopMUpoOBaHHE 3HAHUI MO OMOPA3HOOOPA3HIO
XKU3HEHHBIX  (OopM,  TOBEIEHYECKHMX  MPUCHOCOOJICHUH,  MOAM(PHUKAIUOHHAS
U3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PacturenbHble coolmiecTBa U X TUllbl. PazButue
Y CMEHbI PaCTUTENIbHBIX COOOIIECTB.

HccnenoBarenbckue padOThl «IKOJOTUYECKHE HUILIM BOKPYT TeOs — OMHCaHUE
dbakTopoB OKpykaroie cpeaws». MccienoBarenbckue padoThl «DeHosornuecKue
HaAOJIIOCHUY .

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

Uro-Takoe pacTeHUEBOACTBO: OCHOBHBIE (DAKTOPhl BBIPAUIMBAHUSA PACTEHUU.
Hcropust pa3BuTHs arpoXuMudeckux 3HaHui (pabotsl M.B. Jlomonocoga, 1O. JIubuxa,
byccenro, B.B. [lokyudaeBa, K.A. Tumupszena, I1.A. Kocteruesa, JI.H. [IpsaumnukoBa
u ap.). [Ipaktudeckas padota «bouka JInGuxay.

2. Aepomexnuueckuit sxcnepumenm (6 uacos)

[IpaBuna MOCTAHOBKM arpo3KCHEpUMEHTOB. IloCTaHOBKa 3KCIEPUMEHTOB C
pacteHussMHU. BbIOOp TeMbl, COCTaBIIEHUE TUIOTE3bI, IIEJIM U 3a/a4y SKCIEPUMEHTa I10
BBIPAIIMBAHUIO PACTEHHM B KOHTpoiupyeMou cpeae. KonTposim, noBTOpHOCTH,
IpOBENEHHE DJKcnepuMeHTa. IlmanupoBanue skcnepuMmeHTa. OLIEHKa pe3yJbTaToOB
skcniepuMenTa. MccnenoBarensckas pabora «@DakTopbl, BIMSIONIME HA MPOPACTAHHE
CeMsH (POCT ITPOPOCTKOB)».

OcBoeHue TEXHOJIOTUH KPYTJIOTOIMYHOTO BHIPAIIMBAHUS CANATOB U MUKPO3€EJIEHU



B KOHTPOJHMPYEMBIX HCKYCCTBEHHBIX YCJIOBUsAX. COOp yCTaHOBKHM [JIsi BbIpAIMBAHUS
pacTeHUil B KOHTPOIUPYEMBIX yCIOBUSX.
3. Ponab xumuueckux rnemenmos ¢ numanuu pacmenuit (20 uacos)

Boga. PactBop. BbITsKa. AHHOHBI, KAaTHOHBI, 3JEKTPONPOBOAHOCTh W pH
pactBopa. Posib XuMHYECKUX 37IEMEHTOB B MUTAHUU pacTeHuil. [lomyyeHne nuraTenbHbIX
BelecTB pacteHusiMU. [Ipaktuyeckas pabora «CxeMbl MUTaTEeNbHBIX pacTBOpoB. Pacuer
7103 yI0OpEHU JIsl MUTATEeIIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHuyeckue, MUHEpalIbHble, MHUKPOOUOJOTHYEeCKUe. THIIbI
nuTaHus pacteHuil. Bo3gymiHoe W MuHepanbHOE (KOpPHEBOE) NHUTAaHUE PACTCHUH.
TpaHCHOPT NHUTATENBHBIX BEIIECTB PACTEHHUM: BOCXOMSIIMA W HUCXOISAIIAN TOK.
Baxueiimue kanuitasie, GocPopHbie U a30THBIE YI00peHus, ux cBoicTBa. [IpocTeie u
cinoxHble ynoopenus. Ilpaktudeckass pabora «lIpaBuna cmemvBaHus yI00pEHHIN
[Ipaktruueckas padota «lluTanue pacTeHU: TEXHOJIOTHUS IPUTOTOBICHUS MUTATEIBHBIX
pacTBOPOB IJISl Pa3HBIX KYJIbTYpP».

Poct u pa3Butue pacTeHHil: 3Tambl OHTOreHe3a, (PaKTOpbI, BIMSIONIUE HA POCT
pacTeHui: CBeT, TyCcTOTa IOCaJoK, MuTaHue, cyoctpar. IlpakTuyeckas pabora
«MOHUTOPHUHT MUHEPATILHOTO MTUTAHKS PACTEHUI».

OcoOEHHOCTM NHTAHHUS PACTEHUH a30TOM. A30T M €ro 3HAY€HUE B KU3HH
pactennii. DopMbI a30Ta U UX MPEBPAILCHHUE B TIOYBE.

Uctounuku dochopa mis pactenus. 3naueHue pocdopcoaepxaiinx cCoeTuHECHUN
B KJIeTKe. Poiib Makpoasprudyeckux coennHeHuit pocdopa B sHEPreTH4ecKoM 0OMEHe.

Brnusaue kanmus Ha (QuU3MUECKHME CBOWCTBA MPOTOIIa3Mbl, Ha (HEPMEHTHI
YTJIEBOJOPOJTHOTO OOMEHa, CUHTE3 OeNKOB U Jp. Poib kanus B MojaepKaHuu MOHHOTO
OaslaHca B TKaHSX, B MPOIIECCAX CAMOPETYIISIUY.

PerynaropHas u crpykTypooOpa3zoBarenbHas poOJb KalblUsA. Y4YacTHE B
00pa3oBaHUU KJIETOUYHOM CTEHKH, MOAJACPKAHUM CTPYKTYPhl MEMOpaAH U PETYIISLUS UX
ITPOHUIIAEMOCTH.

3HaueHWe MarHus B MeTabonu3Mme pacTteHuid. Marawii B cocrtaBe xjopoduiia,
CXOJICTBO XJIOpO(HUIUIA U TeMOTJIOOMHA KaK CBUJIECTEIHCTBO €JUHCTBA OPTraHUYECKOTO
MUpa.

Cepa 1 ero OCHOBHbBIE COEIUHEHHUSI, UX POJIb B CTPYKTYPHOUM OpraHu3aluu KIETKH,
y4acCTHE B OKUCIHUTENBHO-BOCCTAHOBUTEIIBHBIX PEAKLIMSIX.

MukposnemenTsl. [lpencraBienuss o pojid MHUKPOIJIEMEHTOB B METa0OJIM3ME
pacteHui. OCOOEHHOCTH MOCTYIUIEHHS MHUKPO3JIEMEHTOB B pacTeHus. CUHEpru3M u
AHTAarOHU3M 3JIEMEHTOB TUTAHUS PACTCHUIA.

PacturenpHas nuarHocTMKa W METONABI UACHTH(UKAIIMK HEIO0CTAaTKa/M30bITKA
anemeHToB nutanus. [Ipaktuueckas pabota «PacturenbHas JTUarHOCTUKAY.

Uccnenosarenbckas padota «O1ieHKa COCTOSIHUSI KOMHATHBIX PaCTEHUM, paCTCHUIN
Ha IIKOJIbHOW TEPPUTOPUHU, YCTAHOBKA MPUYUH IMAaTOJOTUUYECKUX COCTOSHUM (MpHU



HAJTUYHH ).
UccnenoBatenbekas pabota «OueHka BIMSHHUS —Pa3IMYHBIX JJIEMEHTOB Ha
COCTOSIHUE PAaCTEHUH (COCTaBIEHUE PA3IUYHBIX OJKOPMOK)».

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

[Tonsitue o perymnstopax pocta pacteHuid. CTUMYISTOPBI pocTa — (PUTOTOPMOHBI
(aykcuHbl, THOOEPEIUTMHBI, IUTOKUHUHBI). IHTUOUTOPHI pocTa pacTeHuit: 1. mpupoaHbie
(aOcu3oBasi KMCJIOTAa U HEKOTOphbIe ()EHOJIbHBIE BEIECTBA (MKyMapoBas, KOpUYHas,
CAIMIMIOBAs K-Thl), 2. CHUHTeTUYECKHE (MOpP(AKTHHBI, peTapAaHThbl, IePOIUAHTHI,
JIECUKAHTBI, repounuabl). OUTOMOHMTOPUHT U OILIGHKA COCTOSIHUS PAacTeHH.
CoBpeMeHHbIe criocoObl MOHUTOpUHTA. [IpakTnueckas pabora «OUTOMOHUTOPUHT U
OLIEHKA COCTOsIHUS pacTeHui. COBpEMEHHBIE CITIOCOOBI MOHUTOPUHIA.

HccnenoBatenbckas paboTa «BnusHue rerepoaykcruHa Ha popacTaHue (pocT Ha
Pa3HBIX CTAUAX, B Pa3HBIX YCIOBUAX) PA3IHUYHBIX PACTEHUNY.

3amura pacTeHUil OT BpeauTesneil: ocHOBbl Omometona. Ilpaktuyeckas padbora
«MHCEeKTapuu: MpaBUiIa U YCIOBUS Pa3BEACHUS MMOJIE3HBIX HACEKOMBIX).

5. Boonas, necuanan u nougennas Kyaiomypol, UX npUMeHeHUe 8 GbIPAUUBAHUU
pacmenuii. Quzuonozua pacmenuii (8 uacos)

Bonnas, necuanass ¥ MOYBEHHas KyJbTYypbl, UX NPUMEHEHHWE B BbIPAIIUBAHUU
pactenuii. IlpoBenenue Bonbl B KOpHE W cTeOie pacteHuil. [Ipaktuyeckas pabora
«KopHeBoe naBieHue.

Bonubiii pexum pacTeHHil: CTpoeHue YCThHIl: (aKTOPhl, BIUSIOINIMNE HAa HX
PACKpBITHE U 3aKPBITHE. 3HAYEHUE MEXaHU3MA PETYISALNN UCTIAPEHUS BIIarH PACTEHUEM.
[Ipaktrueckas padora «IIpuroroBnenue npenapara yCTbUll METOJAOM CIIEIIKA».

UccnenoBarenbckue paboThl: «BnusiHUE yCIIOBUW cOAep)KaHUS PACTCHHM Ha
KOJIMYECTBO YCTHUID).

doTocuHTe3 — YHUKaIbHBIN Tpoliecc pacTeHuil. TemHoBass u cBeTtoBas (a3bl
¢doTocuHTe3a. 3HaueHne (HOTOCHHTE3A JIJIS )KUBBIX OpraHu3MoB. [IpakTudeckas padora
«DyHKIMOHAJBHAST ~ JWAarHOCTMKA PAaCTeHMM 1O aKTUBHOCTH  XJIOPOILIACTOB)
UccnenoBarensckass pabora «Omnpegenenne xjopopumuia A u b, oreHka
(OTOCUHTETUYECKON aKTUBHOCTH PACTEHUN U ()aKTOPOB, BIUSIONINX HA HEE.

@akTOphl pOCTa paCTeHUM: BO3AYX WM a’pauus. [log3eMHOE ApIXxaHUME pPACTECHMI:
COCTaB TIOYBEHHOTO  BO3Ayxa, Ta3000MeH. [a3oo00mMeH mipu  OecrOYBEHHOM
BoIpamuBanuu. [Ipaktuueckas pabora «Aspamus, CO2 u O2. JIpixaHue pacTeHHII.
[Ipaktrueckas pabota «/lpIxaHue pacTeHUI: OLIEHKa MHTEHCUBHOCTH JIbIXaHUSI PACTCHUM
Y TJIOJIOBY.

UccnenoBarenbckue paboTel: «BnusiHue cnocoba BbIpamuBaHusl (cocTaBa
MUATATEJIbHOW CMECH, CXEMbl BHECEHHS1) HA POCT U Pa3BUTHUA PA3IMYHBIX PACTCHUNY.



6. Kyasmypusie pacmenus. Cospemennvie acnexkmut cenexuyuu (20 uacos)

Kak wyenoBek cranm wucnonb3oBaTh pacteHusa? CBsA3b pa3BUTHS LHBHIA3ALUN
YEeJIOBEKa M OJ0MallHUBaHus pacteHuil. [lomectukanus. Juckyccus «J/lomectukanus,
BCE JIM PACTEHUS U IKUBOTHBIE, KOTOpPHIE IKUBYT PSIAOM C YEJIOBEKOM UM
OJIOMAIIHUBAOTCS? MOXKHO JIM CUATATh TAPAKAHA OJOMAITHEHHBIM KUBOTHBIM 7))

HacnenctBeHHOCTh M UBMEHYMBOCTh — OCHOBHBIE CBOWMCTBA KMBBIX OPraHU3MOB.
N3menunBocth. Bumel m3meHumBocTh. [lpakThueckas pabora «MoamdukammoHHas
WU3MEHYHUBOCTD (JIUCThSI, UTOJKHU C OJTHOTO JAEPEBA)».

I'en — wmarepuanbHbII HOCWUTENb HACIEACTBEHHOCTM MW  HW3MEHYMBOCTH.
HyxiienHoBble KMCHOTHI. JIOKanM3anns reHeTHYecKOro mMarepuana B KieTke. Jlenenne
kierok. Permmkanus JJIHK. OcHoBHas qorma MosekysisipHoi 6uosioruu. Tpanckpumiuys.
Tpancasauus. Mytauuu. [lpaktnueckas padota «I'eéH — HHCTPYKLUS 1O COOpPKE KIETKU
(Ha Oucepe unu KOHCTpyKTOpe)». [IpakTudeckas padora «MyTtamus Ha OyTtepOpose
(;r060it 00BeKT U3 mpeAblaylell paboThl, TA€ U3MEHEHHE WHCTPYKLUUHU MPUBENET K
M3MEHEHHIO BHEIIHETO BHUIa O0BEKTA)Y.

OddexT OyThUIOYHOTO TOPJIbIIIKA M TEHETHYeCKoe pa3zHooOpaszue. Uto Takoe
reHOaHk? 3ayeM COXpaHATh F'€HETUYECKHE pecypchl pacTeHuil? OCHOBHBIE CHOCOOBI
COXpaHEHUS TCHETHUECKUX PECYpCOB pacTeHHil (ex situ u in situ).

3nauenue pabor H.M. BaBuioBa. 3akOH  TOMOJIOTMYECKUX PsioB. LleHTpsI
IPOUCXOXKAECHUS KyJIbTypHbIX pacteHu H.M. Basmmoa um IL.M. JKykosckoro.
[Ipaktrueckas paborta o rpynnam « OTKy/1a Ha HalIMX CTOJIaX (PYKThI/OBOLIU/3IAKI.

OcHoBHble MeTOnbl cenekiuu. ['udpuamzanus. Popmbel 0oTOOpa. OCHOBHBIE
HaIpaBJICHUs CEJIEKIUU: YIyUlIeHHE YpOKallHOCTH, YCTOMYMBOCTH K OMOTUYECKUM U
abuotnueckum ¢akropam. [Ipaktuueckas padota «Bripamubaem ropox. Kak mposectu
CKpELIMBAaHUE Y TOPOXay.

Ecte nu xu3Hp B mipoOupke? BHOTEXHOJMOTHS KyJIbTYPHBIX PACTCHHIA.
UccnenoBarenbckass pabora «BeIpamuBanue pacteHuii B 1poOupke» (MOXKHO
BOCIIOJIb30BaThCA  pE3yJIbTATAMU IPEABIAYIIUX JKCIIEPUMEHTOB II0 COCTABJIEHUIO
NUTATENbHBIX PACTBOPOB I PACTEHUN).

Kak  yenoBexk  Moxer  monudummpoBatb  pacteHusa?  ['eHermyeckoe
penaktupoBanue. COBpEMEHHBIE  NOAXOAbI W JIOCTHKEHHMS  T€HETHYECKOTO
penaktTupoBanus  pactenuil. IIpaktuueckas  pabota  «I'€HOMHBICE  HOYKHHUIIBI
(MoxenupoBanue pabotsl cuctrembl CRISP-Cas).

7. Pacmumenvnasn npooykyus. (8 uacos)
Hanzemnsie u moa3emMubie opranbl pactenuid. [lober u Bumon3MeHeHHbIi moder
pactenuii. CriocoObl pa3MHOKEHUS PACTCHUM.
[Tonsatne o0 KadecTBe TMPOAYKTOB TmuTaHus. [IpoOseMbl  KOHKYpEHIIUH
OTEYECTBEHHBIX MPOIYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTMCTHUKA TOCTAaBKU U CPEACTBA



COXpaHeHHUsl MpOoAyKToB THTaHus. [Ipaktudeckas pabota «IIpemensHO HOMyCTUMBIC
koHneHTparuu (I1/IK) u mMeTrombl KOHTpOJsi GE30MaCHOCTH PACTUTEIBHBIX MPOTYKTOB
UTaHUS.

Muxkpo3eieHb: TI0JIE3HOCTh U TexHosorus. MccnenoBatenbekas pabota «OrieHka
Ka4yecTBa BBIPAIIEHHON MHUKpO3eJIeHm» (JINOO CBOs, TMOO U3 MarasmuHa).

XUMUYIECKH aHamn3 TIPOTYKITHH. OCHOBBI CTIEKTPO(HOTOMETPHH.
[Torennmometpusi. Xpomatorpadus. [Ipakrndaeckas padbota «MeTOIbI OIEHKH KauecTBa
pacTUTENHHONW NPOAYKLIMU: XpAaHEHHWE U COXPAHHOCTh IMHUTATEIbHBIX BEHIECTBY (MO
JIOCTYITHOMY O00OpYJIOBaHHUIO).

UccnenoBarenbckas pabora «OmnpeneneHue ButamuHa C MeETOIOM OOpaTHOTO
TUTPOBAHUS B TUIOAAX Ha PA3HOM CpOKe (crmoco0e) XpaHSHHS.

Monayanb «buorexHoyiorus» 7-8 kiaaccol (68 yacoB)
1. Buomexnonozus (4 uaca)

[TonsiTue OWUOTEXHOJOTUU. 3adeM 4YeJIOBEKYy OHOTEXHOJIOTHMH, B YeM UX
IPEUMYIIECTBO MEPel XUMUYECKUM CUHTE30M. OCHOBHbBIE OMO0OBEKTHI OMOTEXHOJIOTUU:
MIPOMBITIIUICHHBIE MUKPOOPTAHU3MBI, KJIETKH U TKAHU PACTEHUH, ’KUBOTHBIX U YETIOBEKA,
ounokaranm3atopsl. IlpakTudeckass pabora «I[Ipumepbl mpuMeHEHUS OHMONIOTHUYECKHUX
O0OBEKTOB B TBOCH KU3HI.

Ceipbe ui1 OMOCHHTE3a M OLIEHKAa €ro OHOJOru4eckod IeHHOCTH. OCHOBHBIE
WMCTOYHUKHU yriiepona, a3oTa, (ochopa, MukposnemeHToB. VccienoBaHue HOBBIX
MCTOYHUKOB CHIPbhsI (BKJIIOUAsi BOIIPOCHI €ro MpeBapuTeIbHON 00paboTKm), pazpaboTka
HOBBIX THUTATCIBHBIX CPEl, B TOM YHCIIC BKIIOYAMOIIMX OMOCTUMYISTOPHI U JIPYTHE
AJIEMEHTHI YIIPABICHUS U ONITHUMHU3AILIUN MTPOLIECCOB OMOCHHTE3a. MeTOoIbl ONITUMU3AIINU
MUTATENBHBIX CPE/I.

2. Mukpoouonozus (12 uacos)

[TonoxxeHne mNpPOKApUOTOB B CHCTEME Opranuyeckoro Mupa. CrpoeHue
OakTepuanbHON KieTku. Knaccudukarus Oakrepuii. Mopdonorus 6akrepuii. [Ipoctbie
U CIOXXHBIE METOABl OKpamuBaHus Oaxtepuil. Dusnonorus OakTepuil: NHUTAHUE,
JIBIXaHUE, POCT U pa3MHOKEHHE. 3HAKOMCTBO C IOMEHOM ApxeH (IKCTpeMOPUIBHOCTD,
0CcoOeHHOCTH cTpoeHus kieTkn). JlabopatopHas pabota «DukcupoBaHHbIE MTpeNapaThl
Oaktepuii. OrmpeneneHue (OPMBI TMPEATOKEHHBIX KYyJIbTYp MHKPOOPTaHH3MOB,
UCTIONB3Ysl TPOCTOM MeToA OKpackm» JlabopatopHas pabora «OmpeneneHue Tuma
KJICTOYHOW CTEHKH METOJOM OKpaIuBaHus 1o ['pamy» (Ipu HAJIMYUW PEAKTHUBOB).

MosoyHokucioe u crnupToBoe OpokeHue. DotoTpodHBIe M XEeMOTPOHBIC
Oaktepun. Kunernuyeckoe  ommcaHue —TMpolecca  pocTa  MHUKPOOPTraHU3MOB.
OKCNOHEHIMAIbHAST ~ MOJelnb  pocTa. KuHetmka rHOETM  MUKpPOOPTaHU3MOB.
JIaGopartopHas pabota «IIpurotoBieHne MpUKU3HEHHBIX MPENapaToOB MOJOYHOKHUCIIBIX
OakTepuii.



[Tatorennsble 6akTepuu. YymMHas majgoyka v yepHasi CMepTh, OOTYJIU3M, CTOJIOHSIK,
TyOepKynes3. Mcropus 60ps0bI ¢ OakTepuaibHBIMU HHGEKIUIMH. JJabopaTopHas paboTta
«IToceB cmbiBa ¢ pyk Ha yamku [letpuy». JlaGopaTopHas pabota «Brigenenue yuctoit
KyJabTypbl Oakrtepuil. MeTton pasBeaeHud. MeToJ HMCTOLIAIOLIErO  IITPUXA.
JlabopatopHass pabota «Mopdonoruueckass XapaKTepUCTHUKA BBIICICHHON YHCTOU
KYJIbTYpbI: XapaKTepUCTUKA KOJIOHUH, popMa OaKkTepuil, TUIl KIETOYHOU CTEHKI.

Boiina 6eckoHEUHOCTH: aHTUOMOTUKU MPOTHUB OakTepuii. MeXaHu3Mbl JeHCTBUI
aHTUOMOTUKOB. MexKkieTouHass KOMMyHUKauus Oaktepuil. YyBCTBO KBOpyMa.
JlaGopaTopHas pabota «CpaBHEHHE pPOCTa MHUKPOOPTaHM3MOB Ha dHaimike 0e3 U ¢
no0aBiieHHsT aHTUOMOTHKOBY MccnenoBarensckass padbora «Ilomck MUKpOOpraHus3moB
001a/1al0IUX aHTaTOHUCTUYECKON aKTUBHOCTHION.

[Ipumenenue OakTepuii uenoBekoM. KuHeTmueckoe omnucaHue OHOCHHTE3a
IIPOJYKTOB MHUKpOOpraHu3Mamu. bakrepuu, KOTOpbIE MOIYT pasjararb IUIACTHUK.
Uccnenosarenbckas padoTa «BbiieneHrne MOIOYHOKHUCIBIX OaKTepui, HCCIET0BaHUE X
AKTUBHOCTH.

Mukpoopranu3msl B arpoOMOTEXHOJIOTUH. FICKyCCTBEHHBIE acCOIMAliU PACTEHUI
¢ MuKpoopranu3mamu. HMccnenoBatenbckas padota «Beiienenue OakTepuil MOJIE3HBIX
JUISL PaCTCHUI.

3. Jykapuomuueckue opeanuzmMvl 6 OUOMEXHONO02UU (N1ecHesble 2ZPUbBbL,
opoxcicu, 6ooopocau) (12 uacos)

[1necHeBbIie rprObI MPOAYIIEHTHI OMOJIOTHUYECKH AKTUBHBIX BEIIECTB.

OOmrast xapakTepUCTHKA APOAOKEH caxapoMHIIETOB. VCcTOpHsl HCIIOIh30BaHUS
TPOXKEH B TPAIUIIMOHHON OMOTEXHOJIOTHH. TEXHOJIOTHN BUHOICTHUS U XJICOOTICUCHHUSI,
CIIeUAIM3UPOBAHHBIE pachkl Apoxcoked. MerabonusMm npoxokeil. Peakius cnupToBOro
opoxenusi. Jlaboparopuas pabora «lloacuer kieTok apoxckedt B kamepe [opseBay.
JlabopaTtopHas pabdota «OOHapyKeHHE MPOIYKTOB CIHUPTOBOTO OPOKEHHUSI: STUIOBOTO
CIUpTa W YIJEKUCTIOro Tra3ay. llomydeHne BTOPUYHBIX META0OJMUTOB B JPOXKKAX.
Jpox:xu Kak mpoayleHTsl OuoTorums. [lonyuenue 1eneBsix OSNKOB B IPOXKIKAX.

OCOOEHHOCTH BETETATHBHOTO W TOJIOBOTO Pa3MHOXEHUS Y NPOXOKEH, 3HAUCHHUEC
M3YYCHUS MHTO3a WM IMTOKMHE3a I ONTHMH3AIUUA IPOIECCOB KYIbTUBHPOBAHUS
JPOMOKEBBIX MITAMMOB, TOHUMAaHUS MPUYUH MTaTOTCHHOCTH JIPOXKIKEH U rprOOB, IMMOMCKa
MUIICHEH (YHTHIMIOB H  pa3pabOTKM HOBBIX JIEKAPCTBEHHBIX  IPETapaToB.
JlaGoparopHass pabora «HaOmrogeHue  pasMHOXKEHHUS — JIPOXOIKEBBIX  KJICTOK».
[Ipaktuueckass pabora «llomydenune TBopora m kKedupa Ha OCHOBE MOJOUYHOKUCIBIX
Oakrepuit». [IpakTtudeckas padota «OCHOBHBIE BHJBI KBaca M HUX XapaKTEPUCTUKA»
«JIpo’XKW M MOJIOYHOKHCIIBIC OaKTEepUH, NMPHUMEHSIEMBbIC IS TPOW3BOJICTBA KBacay.
[Tpaktnueckas pabora «CpaBHUTEIBHBIM aHAIW3 PAa3BUTHSA JPOXOKEH B a’pOOHBIX H
aHA’POOHBIX  ycioBUAX». IIpakThdeckas pabora «MeToAasl OIEGHKH CBOKCTB



XJIeOONEKapHBIX Jpoxoked. OCOOEHHOCTH NPUMEHEHHUS! IPECCOBAHHBIX, CYLIEHBIX M
MHCTaHTHBIX Apoxcokein». MccnenoBarensckas padota «BnusHue (QU3MKO-XUMUYECKUX
(baKkTOpOB Ha KauecTBO OMOTEXHOJOTHUYECKOW MPOIYKIMU (KBac, kedup, cop, xiaed u
Tp.)».

Bonopocnun — nepcnekTUBHBIM OOBEKT JIs1 MPOM3BOJACTBA O€JIKa U YIJIEBOJOB.
bruoTtexHonornueckue MeTo/ibl OYUCTKU TBEPABIX, KUAKUX OTXOAOB U ra3000pa3HbIX
OTX0JI0B Mpou3BoACTB. CTouHble BOABI. CXEMBbI OYHCTKH. BUOQUIBTPHI, a’pOTEHKH,
METAaHTEHKH, OKCHUTEHKH. AKTHUBHBIA WJ M BXOJAIIME B HEro MHUKPOOPTraHU3MBI.
Hcnonb3oBaHue BOJOPOCIEH B OUMCTKE CTOYHBIX BOJ. MccnemoBarenbekas paboTa
«Brustare pusnko-xummdeckux daktopo Ha pocT Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmauus (8 uacos)

HacneacTBeHHOCTh ¥ U3MEHYMBOCTH — OCHOBHBIE CBOMCTBA JKUBBIX OPTaHU3MOB.
N3menunBocTh. Buawsl m3meHunBocTh. [lpakTudeckas pabora «MoaudukairoHHas
W3MEHYHMBOCTD (JTMCTHS, UTOJKH C OJTHOTO JCPEBa)».

I'en — wmaTepWadbHBIE HOCHUTENIh HACJIECICTBEHHOCTH W HW3MCHUYHBOCTH.
HyxnennoBbie KUCIOTHI. JIOKanmu3amus reHETUYECKOTO MaTepuaia B Kierke. Jlenenue
kietok. Permmkanus [JHK. OcHoBHas morma MosexysisipHoi 6uosioruu. Tpanckpuriums.
Tpancusuus. Mytaruu. [Ipaktudeckas padorta «I'eH — HHCTPYKIUA 1O COOpKE KIETKU
(Ha Oucepe unu KOHCTpyKTOpe)». [IpakTudeckass padora «MyTtamus Ha OyTtepOpose
(;1r000¥M 00BEKT W3 Tpeablaylield padoThl, T/l€ WU3MEHEHUE MHCTPYKLUHMH MPUBEIET K
M3MEHEHHUIO BHEIITHETO BHUIa OOBEKTA)).

5. Bupyconozusa. (6 uacos)

[TonoxeHue BUPYCOB B CUCTEME OpraHndeckoro mupa. CTpyKTypa 1 XMMHUYECKUI
cocraB BupycoB. Krnaccuduxanus BupycoB. Penpoaykmusi Bupycos. IIpocmotp
JIOKyMEHTAIBHOTO (PHJIbMa O BUpycCax.

Bupycs - Bo30yauTenu nnpexknoHHbix 6ose3neit. OnkoBupychl. bakreprodaru:
CTpoeHHue, CBOWCTBa, mNpumeHeHwe. l[Ipaktuyeckas paborta. «MeTon pa3BeneHUID
[Ipaktuueckas pabora. « TutpoBanue 6akrepruodarony.

buonorunueckue Meroasl 60PHOBI C BUPYCaMHU.

6. I'ennasn unsicenepus u 6uomexuonozuu. (8 uacos)

OcHoBbI TeHHOW nH¥keHepuHu. Bektopa. Crenuduueckue dhepMeHTh OaKTepHid.
[TpakTnueckast paboTa «IDHIOHYKJI€a3bl PECTPUKUUU (paboTa C HYKICOTHAHBIMU
MOCJIE0BATEILHOCTIMH Ha Oymare)y.

buotexnonornu npoaykiuu O0eIKoB B OaKkTEpHaTbHBIX KyJIbTypax. JlocTmkeHus
TeHHON WH)KEHEPHH U OMOTEXHOJIOTHH.

CRISPR/Cas — cuctema aJanTUBHOIO HWMMYHUTETa OaKTepUil M apXeu.



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

I'MO. Metonsl nonyuenus ['MO. Urpa-auckyccust «Bemrpaii rpaHT Ha CO3/1aHuE
I'MO».

7. Buomexnonozuu 6 scueommnosoocmee (8 uacos)

JloMecTuKalyss OCHOBHBIE JIOMAIITHAE XKUBOTHBIC; COBPEMEHHBIC IKCIIEPUMEHTAX
10 JJOMECTHKAIIUHU KUBOTHBIX (JIUCHIIA, HOPKA U JIp. — SKCIIEPUMEHTHI HAYYHOMN IIIKOJIBI
akamemuka benseBa). Jluckyccus «JlomecTtukamus, Bce JIM pacTeHUS M KUBOTHBIC,
KOTOpBIE€ JKHBYT PSJAOM C YEIOBEKOM UM OJIOMAITHUBAIOTCS? MOXHO JM CUNTATh
TapakaHa OJ0MAaITHEHHBIM YKHBOTHBIM?».

CoBpeMEHHBIE METOJBI B JKMBOTHOBOJCTBE: TpPAHCIIAHTALUS SMOpPHOHOB,
XUMEpHbIE  KMBOTHBIC, KIOHUpoBaHue. [Ipaktuueckas pabora «Mertoauka
KJIOHUpOBaHUS (MOJEIIUPOBaHUE HA OyMmare).

OcHOBHBIE 0OJIE3HM KUBOTHBIX M POJIb MATOTEHHBIX MHUKPOOPTaHU3MOB H
Mapa3uToOB B pa3BUTHH 3a00JI€BaHUI JOMAIITHUX KUBOTHBIX U OCHOBHBEIX MEpax OOpPHOBI
C HAMH; POJIb TIOJIC3HBIX MHKPOCUMOWOHTOB B OpTraHMU3ME KUBOTHBIX. [lomokuTenbHOe
¥ T000YHOE (OTPHIIATEIbHOE) BO3ACHCTBUN aHTHOMOTHKOB HA OPTAaHU3M B XOJI€ JICUCHHUS
KUBOTHBIX; IEJM U 3aJa4yll BETEPUHAPUU. BHUOTEXHOIOTHS KOPMOBBIX IpENnapaTosB.
[Ipaktuueckas pabora «CocraBiieHrue palioHa MUTAHUS KUBOTHOTO, pacyeT PacxoJioB
Ha cojepxkanue». MccinenoBarenbckas pabora «OIlleHKa KayecTBa MOJIOYHOU
TIPOIYKITHI.

8. Buomexnonozcuu é pacmenuesoocmee (10 uacoes)

OcHoBHBIE MeTonabl cenekuuu. [umbpunuzarnus. Popmbl oTOOpa. OCHOBHBIE
HaIlpaBJICHUS CEJIKIUU: YIyUYlIEHUE YPOKalHOCTH, YCTOMYUBOCTH K OMOTUYECKHM U
abuotnueckum (pakropam. [Ipaktuueckas padbora «BoipanmBaem ropox. Kak nposectu
CKpEILUBAHUE Y TOPOX .

OCHOBHBIE TMOJXOJbI CEJICKIIMM W OHOTEXHOJOTUM KYJIbTYPHBIX pPACTCHUM,
['ubpuauzanus, otnajieHHass TUOPUAM3AIMSA, WMCKYCCTBEHHBIM OTOOp, TeTepo3uC,
TpaHcopmalusi, MyTareHe3, TeHETHUYEeCKoe pelakThupoBaHue). Mcropust cenexkuuu B
Poccun n mupe, ucropus pazBuTHs BaXXHEUIIINX COPTOB KYJIbTYPHBIX PACTCHUMU.

Kak yenoBek MOxeT MOAUPUIIUPOBATH pacTeHus? I'eHHast HHKEeHepUs pacTeHUI:
Uro Takoe reHeTMYecKas WHXKEHEpHUs pacTeHUM. TpaHCreHHble pacTeHus. Meronbl
nosyuenusi. OOpa3zoBaHue omyxoJiel y pacTeHuil. ArpobakTepuanbHas TpaHcpopManus:
Ti-TuTa3MHUIbI. I'ensr T-JIHK. MosnekynspHO-TEHETUUECKHUE MEXaHU3MBbI
TpaHncopmarmu. ['eHetnueckoe penakTupoBaHue. CoBpeMEHHbIE MOAXOABI U
JOCTIDKCHUSI TEHETUYECKOTO pefaKkThpoBaHusi pacteHuil. Ilpaktudeckas pabora
«I"eHOMHBIE HOKHUIIBI (MOIeTpOBaHue paboThl crcteMbl CRISP-Cas).

Ecte nu xu3Hb B npoOupke? bBHOTEXHONOTHs KYJbTYPHBIX PpPaCTEHUH.



UccnenoBarenbckass pabora «BeIpamuBaHue pacteHuii B mpoOupke  (MOXKHO
BOCIIOJIB30BAaThCA PE3YyJbTaTaMU MPEABIIYIIUX HSKCIEPUMEHTOB IO COCTABJIEHUIO
MUTATEIbHBIX PACTBOPOB AJII PACTEHUM )».

Moayab «MoJieKyJasipHble OCHOBBI (pU3H0I0TMH U (papMakoJorum» 9 kiace
(68 yacoB)

1. @u3suonozuueckasn xumus. (20 uacos)

Benenue. buorennsie anementsl: opraHorensl: O, C, N, H. AxtuBnbie (HopMBI
KHCJIOPOJIA, UX IOJYyYEHHE, HEUTpaIn3alusl.

MakposIeMeHTBI: TIPOLICHT COJAEpKaHUsI B OpPraHU3Me, BBITIONHsIEeMas (DyHKITHS,
comepkaHue B Tponaykrax nutaHus. Ca2+ - cBsi3pIBalOIME OCTKH, JTEMOHUPOBAHUE
KaJIbLHUsL, PETYJSINUS YPOBHS KAJIbLMs B OpraHU3Me: TOPMOHBI IIo4YeK. Mg — cTpoeHue
xJIopouiia, €ro akTUBAIMS COJTHEYHON YHEPTUEH.

MUKpOsJIeMEHTBI: B KaKMX MOJIEKYJIaX COJAEpKaTcs, BBIMOJHsAEeMas (QyHKIIHS,
coZepKaHHe B MPOAyKTax nurTaHus. [lociencTsus nepeno3supoBKM MUKPOIIEMEHTAMMU.
Fe — ycBauBaeMble THUIBI COCIUHEHUHN Keje3a. [ eMONpOTeuHBbI, TEeMOIMaHUH,
uutoxpoMbl. Cu — yCBOGHME M TpaHCHOPT Meau. benku, coaepxkamme Meab.
[Tatonornueckue cunapomMbl Menke 1 BuiibcoHa, CBsi3aHHBIE ¢ META00JIU3MOM ME/IH.

Toxcuunble aneMeHThl llepuomnueckor cucTeMbl I OpraHusMa. BriusHue
HEJIOCTATKAa MAaKpO U MUKPODJIEMEHTOB Ha )KUBbIE OPTraHU3MBI.

UccnenoBarenbckass  pabora  «KoinMuecTBeHHass  OIGHKAa  COJEPIKaHMS
MHUKPO3JIEMEHTOB WJIM BATAMUHOB B MTUIIEBBIX TTPOTYKTAX)

Kupsbl. 3a001eBaHMs Y€JIOBEKA, CBSI3aHHBIC ¢ HAPYIIEHUSIMH >KMPOBOTO OOMEHA.
Jucnunuaemun.

VYrneBoasl. 3a0o0sieBaHUS 4Ye€NIOBEKAa, CBA3AHHBIC C HAPYIICHUSMH YTJIEBOIHOTO
obmena. CaxapHbIii gualder.

benku. Ctpoenue. 3a00eBaHus Y€I0BEKA, CBSI3aHHbBIE C HAPYIICHUSIMU OEITKOBOTO
obmena. @yukiuu 6einkoB. depmentsl. Mexanusm aeiictBust. Kimaccol hepmMeHTaTUBHBIX
peakmuii. Kodepmentsl. Ilpaktuueckoe 3ansaTtne «KadecTBeHHBIE peaknuM Ha
opraHuueckue MoJjekyiel». IIpakTtuyueckoe 3anatue «J/leHarypanus  O€JIKOB»
[Ipaktnueckoe 3ansatue «M3yyeHne akTMUBHOCTH aMUJIa3bl».

BuTtamuHbl )KupopacTBOpUMEBIE, BOJOpacTBOpUMBIE. [IpeBpailieHue BUTAMUHOB B
akTUBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMHHO3HI.

OCHOBHBIC THUIIBI META0OJUYECKUX peaKInid. bHodHEpreTHyecKrue MPOIECCHI.
I'makomm3. Hukn Kpe6ca. Ienp meperoca 3mekTpoHOB. OKHCIEHHUE JKUPHBIX KHCIIOT.
Karabamusm amuHokucnor. ['mokoHeoreHne3. CUHTE3 yTIJIEBOJOB, OEIKOB, >KHUPOB.
Mertabonutuueckue 3a0osneBanus. Ilpaktuueckoe 3anstue «Peienne 3amay  Ha
ASHEPreTUYECKU 0OMEHY.

Knerka. [lonsitue memOpansl. @yHKIMU MeMOpaH. Bunbl TpaHcnopTa B KJIETKY.



MeMmOpannbie opraHoufibl. 3a00JeBaHUSA CBSI3AHHBIE C  HApylIIEHHUEM PabOThI
MeMOpaHHBIX OpraHeil, OOJIe3HH HAKOIUICHMs. THUIbl KOHTAKTOB MEXIY KIETKAMH.
3HaYeHUE MEXKKJICTOUHOW KOMMYHUKAIUU JUIsl 3JI0pOBbs Oopranusma. lIpaktuueckoe
3aHATHe «/{nanu3 (kmerouka Tpayoe)».

Aapo. VYpoBHM  YNaKOBKM  XpOMaTHHA. XPOMOCOMHBIE  TEPPUTOPHHU.
HememOpanHbie OpraHOU/IBI.

2. Monexynapnas ouonozus. (20 uacos)

OCHOBHBIE BEXU Pa3BUTHUS MOJIEKYJISIPHON OMOJIOTHH.

Hyxnennossie kuciaotbl. OCHOBHBIE IPUHIMIIBI cTpoeHus. [IpakTnyeckas padora
«Boimenenne JIHK wu3 OGanmana». Ilpaktuueckas pabora «Mogens JIHK-opurammy.
[Ipaktuueckas pabora «Onpeznenenue kadectBa mnpenapatoB JHK ¢ mnomonisio
crekTpodoToMeTpun» (IpU HAIMYUU 000PYIOBAHU).

MartpuuHble CHHTE3bl. Pernukanus — OCHOBa KJIETOYHOro neieHust. [IpuHuumb
perukanuu. [Ipaktudeckas padota «PernnukaruBHas MammHa (Mrpa-aeMOHCTPALINAS)».
[TpakTuyeckas padota «I 1P (Monens amrmuindukanus Ha Oymare)y.

Myrtarmuu. Yto Be3bIBaeT n3meHenus B ctpoennu JJHK. [Tpunuuner penapannu.

Tpanckpunuus. [Ipaktuueckas padora «Cuiaa mnpoMoTOpay.

I'enetnueckuii koa. Ilpaktuueckas pabora «PemenHue 3amad Ha TEHETUYECKHI
kom» Tpaucusiuums. [Ipaktuueckas padora «DonguHT OEIKOBY.

Opranuzaiusi reHoMa BUPYCOB IIpOoTHBOBHpYCHBIE CpEACTBA, MEXAHU3MbI HMX
JEHUCTBUSL.

Oprannszanus reHOMa OaxkTepuit AHTHOaKTEpUATHHBIC IIpernaparsl.
Hccnenosatenbckas pabota «PacnpocTpaneHne aHTHOMOTUKOPE3UCTEHTHBIX OaKTEpUii»

Oprannsanuss reHoma 3ykapuoT ['eHomHOe penakthpoBaHue. IIpakTuueckas
pabota «PaboTa B COBpeMEHHBIX IeHeTHYeCKUX Oa3ax maHHbIX. [IpoBemenue In silico
aHaJIM3a OCJIEN0BATEIbHOCTEN TEHOBY.

3. @apmaxonozus (28 uacos)

[Tonstue o nekapcrBax. [IpuHIUNBI TOAX0JA K TMOUCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpUHUHT U ero Metoisl. MccnenoBaTtenbekas padora « DKCIEPUMEHTHI 10
ONPEICIICHUIO0 TOKCUYHOCTH BEUIECTB HA ApTEMUAUSIX).

[Tytu BBenenus JIC. @apMakOKMHETHKA JIEKApCTBEHHBIX BelllecTB. BcackiBaHue
(abcop6rtus) tekapcTB. OCHOBHBIC MEXaHU3MBI BCachIBaHUA. TpaHCIIOPT JICKAPCTBEHHBIX
BewecTB. ['ensl u Oenku nepBoi (as3el OnoTpancpopmanuu. [1yTu BeIBeIeHUS JIEKApCTB
U3 OpraHu3Ma. OKCKperuss U dSauMuHanusa. ['eHbl u  Oenku BTOpod  (hasswl
ouotpanchopmaruu. DapmakoauHaMuka. [J1aBHOe U TMOOOYHOE, PE30POTUBHOE H
MECTHOE, MPSAMOE, HENPSIMOe U pedIEKTOPHOE ACHCTBUE.

Bunbr B3aumopeiictBus nexkapctB. CHHEPTH3M U aHTaroOHU3M IMPH COBMECTHOM



JICICTBUY JICKAPCTBEHHBIX BEILIECTB, UX PA3HOBUIHOCTH.

TpancmeMOpaHHBIi CUTHAIUHT. THIBI KJIETOYHBIX PEEnTOpoB. MeMOpaHHEIE:
VMOHHBIE KAHAJIbI, KATAIUTUYECKHE U COMpsDKEHHbIE ¢ (G-OenKkaMu; BHYTPHUKJIETOYHBIE:
LIUATOIIA3MaTUYECKHUE U AJIEpHBbIE. MeXaHU3MbI JIUTAHA-PELENTOPHOTIO B3aUMOICHCTBUSI.
CenekTUBHOCTh (M30MPATETBHOCTH) JEUCTBHS, CBSI3b «XUMHUYECKas CTPYKTypa —
dbapmakooruyeckas akTUBHOCTh BEIIIECTBY.

PapMaKoJIOrM4eCKOM MOYJISILIMN CUHAIITHYECKON XOJUHEPIUYECKOU Iepeayu.
MonekynsapHplii MexaHU3M JeHCTBUS H  (apMakoJOTHYECKHEe CBoiicTBa M-
XOJIMHOOJIOKAaTOPOB, TaHTJIMO00JI0OKaTOPOB 151 Kypapeno100HbIX CPEACTB.
@apMaKoJIOTUYECKasT  PEeryJsilus  aKTUBHOCTH  aIpPEHEPIMYECKOr0  CHHAICA.
AJIpEeHOMUMETHKH, aqpeHOOIOKaTOphl, CcUMNATONUTUKHU. [IpakTuueckas pabora
«BrnusiHMe agpeHanuHa Ha CEp/ICUHbIEC COKpaleHus (TporpaMMHOE 00ECTICUCHHUE ).

MonekynsapHas (apMakoJorus aHTHAJUIEPIHYECKUX CpeAcTB. ['MCTaMUHOBBIE
peLenTopsl: TUIIBL, MOJEKYJspHas opraHuzauusa. Ctabunmu3atopsl MEMOpaH TY4YHBIX
KJIETOK: MOJICKYJISIPHBIA MEXAHU3M JIEHCTBHSI, 0COOEHHOCTH KIIMHUYECKOTO MPUMEHEHMUS,
TOYKHU TPHUIJIOKEHHS 1EUCTBUS UHTMOUTOPOB JTUIUIHBIX MEAUATOPOB.

MexaHn3M NEUCTBHS M NMPUMEHEHUE NPENapaToB, CTUMYJIUPYIOLIIUX MPOLECCHI
UMMyHHTETA. DapMakoJOTHUYECKas XapaKTEePUCTUKA HHTEPICUKUHOB: IOJy4YECHHE,
MEXaHU3M JAecTBUs, npuMeHeHrne. OCHOBBI MAaTO(PU3UOIOTUU OCTPO(a30BOrO OTBETA,
Meauanus BocnajaeHus. MoJIeKyIsIpHbIi MEXaHU3M IIPOTUBOBOCIIAJIUTEIBHOIO JEUCTBUSA
TJIFOKOKOPTUKOCTEPOUZIOB,  HECTEPOUAHBIX  NPOTUBOBOCHAIMUTENIBHBIX  CPEICTB.
[IpakTrueckas padota «I MCTOIOTHYECKHE MPerapaThl UMMYHHOU CUCTEMBIY.

[TonaTHEe 0 HaApKO3€ M HAPKO3HBIX mpenaparax. KjaeTouHslld 1 HEPBHBIM HAPKO3.
@apMaKoOJIOTUYECKas XapaKTEPUCTUKA OTIOEIBHBIX TIPYNIl HApPKO3HBIX CPEICTB.
[TocnenoBaTenbHOCTh JSHCTBUSI HA ILEHTpabHYH cuctemy. lIpakTtuueckass paborta
«l'ucronornueckue npenapaTbl HEPBHOU CUCTEMBI.

Oduznonornyeckui coH; ¢as3pl cHa. Bungel Hapymenwit cHa [lonsatue o
MEIMKAMEHTO3HOM CHE U CHOTBOPHBIX Ipenaparax (TMIMHOTHKAX).

MounekyiisspHble acneKkTsl Homuuenuuu. OnuartHele penenTopsl, MUX THIIBL.
DHke(danuHbl U 3HAOPPUHBI - SHIOTCHHBIE JIMTaH (bl OMUATHBIX PELEITOPOB.

AHTUIICUXOTHYECKOE JIEUCTBUE, BIMSHHE Ha (YHKUHIO SKCTpanupaMuIHON
CUCTEMBI, SMOLIMOHAIBHYIO cepy, PBOTHBIA LIEHTP, apTEepUAIbHOE JIaBJIEHUE, LIEHTP
TepMOpEryJIuU. MoJIeKyJIsIpHbIE MEXAHU3MBbI IEUCTBUS HEUPOJIECNTUKOB, BIUIHUE HA
no(aMHHOBBIE, CEPOTOHUHOBBIE, a[PE€HO- U TUCTAMUHOBBIE PELENTOPHI, X JEHCTBUE HA
KJIETOYHblE MEMOpaHbl, Ha JIENOHMPOBAHHE TKAaHEBBIX MOHOaMUHOB. [loTeHrman-
3aBUCUMbIE HATPUEBbIE KAHAIIBI KAK MUIICHH JEHCTBUSA MECTHBIX aHECTETUKOB. CIIOCOOBI
MHTUOMPOBAHUS MOTEHIIMAT-3aBUCUMbIX HATPUEBBIX KAHAJIOB MECTHBIMU aHECTETUKAMH.
[Ipaktuueckass pabora «Kapra oskcnpeccun A0()aMUHOBBIX M CEPOTOHHMHOBBIX
pelienTopoB B Mo3re Mbltiei». MccnenoBarenbckas padbora «lloBeneHueckue TeCThl Ha



peiokax Danio rario. Caemno-temHas kamepay. MccnenoBarenbckas — pabora
«IToBengenueckue TecThl Ha ppiOKax Danio rario. OTkpsiToe none». McciaenoBaTenbekast
pabora «IloBenerueckue TecThl Ha pbiOKax Danio rario. CtaifHOE TOBEICHUEY.

Moayab «MoJieKyJIsipHbIe 0CHOBBI cejieknum» 9 Kirace (68 yaca)
1. Monexynapuas ouonozus. (20 uacoes)

OcHOBHBIE BEXU Pa3BUTUS MOJIEKYJIIPHOI OMOJIOTHU.

Hyxnennossie kuciaotel. OCHOBHBIEC PUHIUIIBI cTpoeHus. [IpakTuueckas padora
«Beigenenne JIHK u3 Oanana». Ilpaktuueckas pabora «Monens JHK-opurammy.
[Ipaktuueckass pabora «Ompenenenue kadectBa mnpenapatoB JJHK ¢ momomisio
criekTpodoroMeTpuny» (IIpU HATUIUH 000PYT0BAHUSA).

MartpuuHble CUHTE3bl. Pennukanus — OCHOBa KJIETOYHOTO AeineHus. [IpuHuumb
permkanuu. [Ipaktudeckas padota «PerukaruBHas mamuHa (Mrpa-IeMOHCTPALINA)».
[IpakTuueckas padota «I1LP (Monens ammindukanus Ha Oymare)y».

Mytarmuu. Yto Be3bIBaeT n3mMmeHeHus B ctpoenuu JJHK. [Tpunuuner penapannu.

Tpanckpunius. [Ipaktudeckas padorta «Cuina mpomMoTopay.

I'enetnueckuit kon. [lpaktuueckas pabora «Pemienue 3amau Ha TeHETHYECKUUN
ko Tpancsmus. [Ipaktudeckas padora «DoaauHr GEIKOBY.

Opranuzanusi reHomMa BUPYCOB I[IpOTHBOBUPYCHBIE CpPEICTBA, MEXAHM3Mbl HX
JEUCTBUSL.

Opranuzanus reHoMa OaxTepuit AHTHOAKTEepUaIbHbIE IIperaparsl.
Uccnenosarenbckas padota «PactpocTpaneHrue aHTHOMOTUKOPE3UCTEHTHBIX OaKTEepUi»
Opranuzaiusi reHoMa 3ykapuoT ['eHoMHoe penaktupoBanue. [IpakTudeckast padota
«Paborta B coBpeMeHHBIX TeHeTH4ecKuX 0azax nmaHHbIX. [IpoBenenue In silico ananmsa
MOCJIE0BATEIbHOCTEN TEHOBY.

2. Monexynapuote ocnosot 2enemuxu (20 uacos)

[Ipenmer reHeruku. Kparkas uWcTOpusi pa3BUTUA  TPEICTABICHUS O
HACJIEICTBEHHOCTH.

OT reHa K IpU3HAKY: KaK packpacuth Kota. Yto takoe npusHak? [IyTs OT rena o
npuszHaka. Myrtamuu. Ajiend. ['eTepo3urotsl U TOMO3WrOoThl. JIOMHUHAHTHBIE U
peueccuBHble aienu. PomeBas wurpa «Asienn». MccienoBaTeNbCKUM  MPOEKT
MyTarennbie (GaKkTOpBbI.

["ensl cTposiT opranusM. BriroueHre u BRIKITIOUeHHE 00bIIoro Habopa reHoB. Kak
KJIETKH TTOHUMAIOT, KaKue TeHbI JIOJDKHBI pabotath. PoneBas urpa «Cynbba KIeTKn».
I'enbi-nepexmrouarenu. [IpakTuueckoe 3agaHue « AJITOPUTMBI TSI KIETOK.

JIMCKpeTHOE HACJIeOBAaHUE MPU3HAKOB. 3aKOHBI MEHHENs: OJUH Te€H - OJIUH
npusHak. Cxema ckpeluBaHus. 3aKOH €IWHO00pa3us THOPHUIOB MEPBOr0 MOKOJICHHUS.
[IpakTuyeckoe 3amanne «EnuHooOpa3ue mepBOTro MOKOJIEHUS». 3aKOH pacCIIeIICHHUS



IIPU3HaKa BO BTOpOM IokojeHuu. [Ipaktnueckoe 3ananue «Pacimennenue BoO BTOpoM
IIOKOJICHUW». VccienoBaTenbekuil MpoekT «3akoHbl I'. MeHaens B 3KCIIEpUMEHTEY.

3akoHbl MeHzel: HECKOJIBKO T'€HOB - HECKOJBKO MPU3HAKOB. JurubpuaHoe
ckpemBanue. HesaBucumoe pacxoxnaeHue xpomocom. IIpaktudeckoe 3amaHue
«Pemerka [lennera». CuenieHHOE HAaClIeI0OBaHUE.

B3anMozeiicTBue reHoB. AJUIenpHOE M HealulelbHOe. IIpakThueckoe 3aHATHE
«B3auMonelicTBYs T€HOB (MOJEIMPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY )»

Onpenenenue nosa. [Toaossie xpoMocombl. Camilsl U camku. Biusiaue paktopos
OKpyXKarouie cpeapl. XpOMOCOMHOE ompeneiacHue noja. [lomoBsle XpoMOCOMBI.
[lpaktuueckoe 3amanue «HacnemoBanue, cuemneHHoe ¢ mnojgom». [IpoGiema
JTOTOJIHUTENBHOU X-XpOMOCOMBI Y KEHIIMH. TPEXIIBETHBIE KOIIKHU.

3. Monexynsapnoie ocnosul cenexyuu (28 uacos)

I'ensl B nomyssnusx: Benukoe pasHosecue. [lomyisiiusa. YactoTel BcTpeuaeMocTu
npu3HaKa u amiens. YpaBHenue Xapau-BaiinOepra. [Ipaktuueckoe 3amanue «4acTtoTsl
alieneil, reHoTunoB W (deHoTunoBy. MccnegoBaTenbCKuit MPOEKT  «AHAIH3
TE€HETUYECKON CTPYKTYpbl NOMyJsIUHU (Ha OCHOBE 3aKoHa Xapau-BaitHbepra)y.

[Tonynsiuuu MEHSAIOTCS: YMCIEHHOCTh, MUTPAllMS U BbIOOp cymnpyra. DakTophl,
KOTOpbIE BBIBOJAT TOMYJSIUUI0O W3 paBHOBecus Xapau-BaiinOepra. YucneHHOCTH
nonyisiuud. PoneBas wurpa «Oddext ocHoBarens». PoneBas wurpa «Oddekt
OyThUIOYHOTO TOpJbIKa». Jlpelid renoB. Myrtanuu. HeciydaitHoe ckpemmBaHUeE.
N3ossust.

[lonynauuu  MEHSAIOTCS:  €CTECTBEHHBIM  oTOOp. MexaHu3m  JelcTBHS
ecTecTBeHHOTO 0TOOpa. JIBrxKymuit otoop. Ponesas urpa «EcTecTBeHHBINH 0TOOPY.

MoaudukanroHHas U3MEHYUBOCTbD. Craructuyeckue 0COOEHHOCTH
Mo u(DHUKAIIMOHHONW M3MEHUHUBOCTH. MccaenoBaTenbckue paboTsl «MoaudukamoHHas
M3MEHYMBOCTh PACTEHUI B IIpEEaxX Ballero MECTa JKUTEIIbCTBAY.

Hacnenoanne KOJMYECTBEHHBIX NpH3HAKOB. KonIMYeCcTBEHHbIE MPU3HAKHU.
CpenoBast u3MeHYMBOCTH npu3Haka. Koadgduiment Hacnexyemoctu npuznaka. OTBeT Ha
otoop. Ilouck reHoB KOJIMYECTBEHHBIX MpU3HAKOB. OJHOHYKJICOTHU/IHBIC BapHaHTHI
redoB. JIHK-uur. IToTHOreHOMHBIN aHaJIM3 acCOIMALIMI.

«Omb1»y Han reHoMmoM. IloctreHomHas 3pa. OOpaTHas reHeTuka. «OMUKCHBICY
uccienoBanus. [Iporeom, Mmerabonom. [IpakTudeckoe 3aganue « ATpOHOMBD.

JlomecTuKaiys M IEHTPBI T€HETHYECKoro pasHooOpasms. Iloucku pacTeHuii ¢
«XOpOIIMMU» TPU3HAKAMU A dYesnoBeka. L[eHTphl TreHeTH4ecKoro pa3zHooOpas3us.
Huxomaii MiBanoBuu BaBwmios. Ceneknus. KoMOuHanmoHHass W THOpHIHAS CEICKIIHS.
I'erepo3uc. Ilpaktnueckoe 3amaHue «l OMOJIOTMYECKHE PSAbl  HACIEICTBECHHOU
VM3MEHYHUBOCTH.

CoxpaHUTh U U3YUUTh I'€HBI, YTOOBI MEHATH Oyayiiee. Kak nmpaBuiibHO XpaHUTh



reHbl. Kosmekiuu  reHeTudyeckux  pecypcoB  pactenumit. [IpakTtukym  u/wim
UCCIIEIOBATEILCKUN TPOCKT «MeToabl KyJIbTHBUPOBAHUS In Vitro ISl COXpaHEHUS
TEHETUYECKUX PECYPCOB PACTCHUM U JIJISI YCKOPEHHOW CEJICKIIMMNY.

['eHeTnueckue NEHTpHl B Halled cTpaHe. '€ 3aHUMAIOTCAd TEHETUKOM |
TEHOMMKOU JIJT HYK]I CEJIbCKOTO XO3S1CTBA.



IINTAHUPYEMBIE PE3YJIBTATbBI
OCBOEHUS KYPCA BHEYPOUHOU JEATEJBHOCTHU

3aHATUS B paMKax NpOrpaMMbl HaNpaBICHbl Ha OOECIEYEHHE JOCTUKEHUS
IIKOJIbHUKaMH  CIEAYIOUMX  JIMYHOCTHBIX, METAlpPEAMETHBIX W  MPEIMETHBIX
00pa30oBaTeIbHbIX PE3YJIHTATOB.

JINYHOCTHBIE pe3yJIbTaThl:

B cgepe epadsicoanckoco eocnumanusi. TOTOBHOCTb K  KOHCTPYKTHBHOU
COBMECTHOM JIEATEIBHOCTH IIPH BBIITOJIHEHUH UCCIIEI0OBAHNN U ITIPOEKTOB, CTPEMIICHHUE K
B3aMMOIIOHUMAHMIO ¥ B3aMMOIIOMOIIIH.

B cgepe nampuomuueckozco socnumanusi: OTHOIIEHUE K OMOJIOTUHU KaK K BaXXHOU
COCTABJISIFOLIEN KYyJBTYpbl, TOPAOCTh 3a BKJaJ POCCHICKHX M COBETCKUX YYEHBIX B
pa3BUTHE MUPOBOW OMOJIOTUYECKON HAYKH.

B cghepe Oyxosno-Hpaecmeennoco 6ocnumamnus: TOTOBHOCTb OIICHUBATh
NOBEJACHUE M IIOCTYNKHA C TO3UMLUMU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHYECKOW
KYJIbTYpbl; IOHUMAHUE 3HAYMMOCTH HPABCTBEHHOT'O aCIIEKTa JACSATEIbHOCTH YEJIOBEKA B
MEIUIIMHE U OMOJIOTHH.

B cpepe scmemuueckoco 6ocnumamnus: TIOHAMaHUWE poOJIM OHOJNIOTMHM B
(OpMHUPOBAHUHN ICTETUYECKON KYJIbTYPhI TUUHOCTH.

B cgepe ¢uzuueckoco eocnumanus, hopmuposanus Kyavmypsvl 300po6bs U
IMOYUOHANLHO20 ON1a20NOAY4UsA.; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3[10pPOBBIO U
YCTaHOBKA Ha 3/10pOBbIil 00pa3 >ku3HM (30pOBOE MUTAHUE, COOTIOCHIE TMTHEHUYECKUX
IPaBUI U HOPM, COaTaHCUPOBAHHBIN PEXKUM 3aHATUN U OTAbIXA, pETyJsipHas puznuecKas
aKTUBHOCTbD); OCO3HAHHE MOCIIEICTBUN U HETIPUSATUE BPEIHBIX TPUBBIUEK (YIOTpeOieH e
QJIKOrOJIsl, HApKOTUKOB, KypeHHE) W HHBIX (GopM Bpeaa il (PU3UYECKOTO U
MICUXUYECKOTO 3/10POBbsl; COONIOACHUE MpaBUil O€30MaCHOCTH, B TOM YHCIIE HaBbIKU
0€e301acHOro MOBEACHUS B MPUPOAHOM cpesie; CHOPMUPOBAHHOCTh HaBbIKa pe(IeKCuH,
yHpaBiieHUEe COOCTBEHHBIM SMOILMOHAIILHBIM COCTOSIHUEM.

B cgpepe mpyooeozo 6ocnumanus: akTUBHOE ydacTHE B PELICHUM MPaKTUYECKUX
3aja4 (B paMKax CEMbH, LIKOJbI, TOpoja, Kpas) OMOJOTMYECKOM M 3KOJIOTHYECKON
HaIpaBJICHHOCTHU, MHTEPEC K MPAKTHUYECKOMY H3Y4YEHHIO Npodecchil, CBSI3aHHBIX C
OHOIOTHEe.

B cgepe sKonocuueckoco eocnumanus:  OpUEHTAlM Ha T[PUMEHEHHUE
OMOJIOTMUYECKUX 3HAHUM MPU PEIICHUH 3a/1a4 B 00JIaCTH OKPY>KaloIIel Cpebl; 0CO3HAHUE
HKOJIOTUYECKUX MPOOJIEM U MyTeH WX PEICHUS; TOTOBHOCTD K YYaCTHIO B TPAKTUUYECKON
NEeATEIbHOCTH 3KOJOTMYECKON HAIPABIEHHOCTH.

B cgepe nonumanus yewnocmu HayuyHo20 NO3HAHUA: OPUEHTALUS Ha
COBPEMEHHYIO CHCTEMY Hay4HbIX MpPEICTaBIEHUH OO0 OCHOBHBIX OHOJOTHMYECKHUX
3aKOHOMEPHOCTAX, B3aUMOCBA3SAX YEJIOBEKA C IMPUPOJHOW U COLMAIBbHOU Cpenou;



MOHUMAaHUE POJU OMOJOTUYECKON HAyKU B (DOPMUPOBAHUHM HAYYHOTO MHUPOBO33PEHMUS;
pa3BUTHE HAY4YHOU JIFOOO3HATENLHOCTH, MHTEpECca K OMOJOTUYECKOM HayKe, HABBIKOB
UCCJIEI0BATENBCKON AEATENBHOCTH.

B cgpepe adanmayuu xk usmeHAOWUMCA YCIOBUAM COYUATBHOU U NPUPOOHOU
cpeovl: ajieKBaTHas OICHKAa M3MEHSAIOMIMXCA YCIOBUM; TPUHATHE PEIICHUS
(MHIMBUAYadbHOE, B TPYMIE) B HM3MEHSAIONIMXCA YCIOBUSAX HAa OCHOBAHMM aHAIM3a
Ounonornyeckor nHGOpMAILINK; INIAHUPOBAHUE  JEHCTBU B~ HOBOWM CHUTYallMH Ha
OCHOBAHUHU 3HAHUU OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHble pe3yJibTAThI:

B cgepe osnaoenus ynusepcanvrvimu yueOHbIMU NO3ZHABAMETbHBIMU OCUCMBUIMU.
ba3oBble JOrHUecKue JCHCTBUSIL:
® BBIABIATHP W XapaKTePHU30BaTh CYIICCTBEHHBIC TPH3HAKH OHOJOTHUECKUX
0OBEKTOB (SIBJICHUN );

® YCTaHABIWBATH CYIICCTBCHHBIM TMPHU3HAK KJIACCU(PUKANNK OHOJOTHICCKUX
00BEKTOB (SIBJIICHHH, MPOIIECCOB), OCHOBaHMS sl OOOOIICHUS W CpaBHECHUS,
KPUTEPHUH TIPOBOJUMOTO aHAJIN3a;

® ¢ y4éTOM IPEIIOKEHHONW OMOJIOTMYECKOMN 3a7a4M BBIABIATH 3aKOHOMEPHOCTH U
MPOTHBOPEYHMS B pacCMaTpuUBaeMbIX (akTax W HaONIOACHUAX, Tpejarath
KPUTEPHUH JIJIS1 BBIABJICHUS 3aKOHOMEPHOCTEN 1 MIPOTUBOPECUHIA;

® BBIABIATh JASHUINATHI HHPOPMAIUU, MAHHBIX, HEOOXOAWMBIX I PEIICHUS
IIOCTaBJICHHOM 3a7a4u;

® BBIABIIATh TNPUUNHHO-CICACTBEHHBIC CBSI3M TP HM3YYCHUH OHOJIOTHYECKUX
SBJICHUW W TIPOLIECCOB; JI€JIaTh BBIBOJBI C HCIOJIb30BAHMEM JICTYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHUH, YMO3aKIIOUEHUH TI0 aHAJIOTUH, (OPMYIUPOBAThH
TUNOTE3bI O B3aNMOCBSI3X;

® CaMOCTOSITEILHO BBIOMpATh CHOCOO pelleHUs] y4eOHOM OMOJIOrMYecKOr 3aadyu
(cpaBHHUBaATh HECKOJILKO BapMAHTOB PEIICHHMS, BRIOMpPATh HanOOIee MOIXOISAITII
C Y4ETOM CaMOCTOSITEIIBHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBble Hccae10BaTeILCKUE JEHCTBHSL:
® ICTOJIb30BaTh BOIIPOCHI KaK UCCIEA0BATEILCKIUN HHCTPYMEHT TIO3HAHUS,

e (opmynupoBaTh BONPOCH, (PUKCUPYIOIIME pPa3pblB MEXKIY pealbHbIM U
KENaTeIbHBIM  COCTOSIHUEM  CUTyallMM, OOBEKTa, W  CaMOCTOSTEIHHO
yCTaHABIUBATh HCKOMOE U JTAHHOE;

e (QopmupoBaTh  ruUnoOTe3y 00  HUCTUHHOCTH  COOCTBEHHBIX  CYXKJICHH,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHEHUE;

® TIPOBOJIUTH MO CAMOCTOSATEIHLHO COCTABIEHHOMY IIaHy HAOJI0IeHNUE, HECTIOKHBIH
OMOJIOTHYECKHU JKCIIEPUMEHT, HEOOJBIIIOE HCCICNIOBAaHUE TI0 YCTAaHOBICHHUIO
0COOEHHOCTEH OMOJIOTNYECKOT0 00BeKTa (TIpoliecca) n3ydeHus,

® TIPUYMHHO-CJCACTBEHHBIX CBS3eH W 3aBUCUMOCTEH OHMOJOTHYECKHX OOBEKTOB
MEXIy COOOM;



OLICHMBATh HAa NMPUMEHUMOCTb M JIOCTOBEPHOCTh MH(MOPMAIMIO, TOJYYCHHYIO B
X0JI¢ HaOIIOACHUS U IKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYJIUPOBATh OOOOIIEHUST W BBIBOJABI MO pe3yJbTaTaM
MPOBEEHHOTO HAOJIOICHUS, IKCIIEPUMEHTA, BIAJAETh MHCTPYMEHTAMH OLICHKU
JIOCTOBEPHOCTH MOJYyYEHHBIX BHIBOJIOB U 000OIIECHUH;

IIPOTrHO3UPOBATH BO3MOKHOE JalibHEMNIIIee pa3BUTHE OUOIOTHYECKUX MPOIIECCOB U
UX TIOCNEJCTBUS B aHAJIOTHYHBIX WM CXOIHBIX CUTYyaIUsX, a TAKXKE BBIJBUTATh
MPEANOI0XKEHUs 00 UX PA3BUTUU B HOBBIX YCIOBHSIX M KOHTEKCTaX.

Pabora ¢ nuadopmarmeii:

IPUMEHSThH Pa3IMYHbIe METO/Ibl, UHCTPYMEHTHI U 3alpOChl IPU MOUCKE U 0TOOpE
Owonornueckod WH(POPMAIUM WA JAaHHBIX U3 KCTOYHUKOB C Yy4ETOM
PEIJI0KEHHON yueOHOM OUOIOTrHYecKoi 3a1auu;

BBIOMpaATh,  aHAJU3UpPOBaTh, CHUCTEMATU3UPOBATb W  UHTEPIPETUPOBATH
OMOJIOTUYECKYI0 HHPOPMAIIMIO PA3IMYHBIX BUJIOB U (HOPM MPEACTABICHUS;
HaXOJUTh CXOAHBIC apTYMEHTHI (IMOTBEPKIAIOIINE WU OMPOBEPTarOIne OJIHY 1
Ty K€ UJICI0, BEPCUIO) B Pa3IUUHBIX HH(HOPMAIIMOHHBIX UICTOUHHUKAX;
CaMOCTOSTENIbHO BBIOMPATh ONITUMAJILHYI0 (POpMY MpecTaBlIeHUsI HHGOPMAITUH U
WUTIOCTPUPOBATH PEIIAEMBIE 33/1a4H HECJIIOKHBIMU CXEMaMHU, THArPAMMAMU, HHOMN
rpauKoi 1 UX KOMOMHAIIUAMY;

OIICHUBATh HAJEKHOCTh OHOJIOTMYECKOW HMHGOpMAIIMK TI0  KPUTEPHSM,
PEIJIOKEHHBIM YUUTETIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEILHO;
3allOMHMHATh U CUCTEMATU3UPOBATh OMOJIOTMYECKYI0 HH(POpMAIIHIO.

B cghepe osnadenus ynusepcanvhvimu yueOHbIMU KOMMYHUKAMUBHBIMU OellCeUIMU
OOmieHue:

BOCIIPMHUMATh U (POPMYTUPOBATH CYKJICHUS, BBIPAXKATh SMOLUM B IMPOIECCE
BBITIOJIHEHUS MPAKTUYECKUX U T1a00paTOPHBIX paboT;

BBIPAKaTh €051 (CBOIO TOUKY 3PEHHMSI) B YCTHBIX M MUCbMEHHBIX TEKCTAX;
pacno3HaBaTh HeBepOaJbHbIE CpPEACTBAa OOIIECHHSA, MOHUMATh 3HAYEHHUE
COIMAIbHBIX 3HAKOB, 3HAaTh W PACMO3HABATH MPEANOCHIIKA KOH(IMKTHBIX
CUTYaIMi B CMTYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

NOHUMAaTh HAMEPEHUS JPYTUX, TNPOSBIATh YBAKUTEIHLHOE OTHOIIEHUE K
co0eceTHUKY U B KOPPEKTHOU popMe HopMyIMpoBaTh CBOM BO3PAKEHUS;

B XO/JI¢ JMaJIora W/WIH TUCKYCCHH 33J1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOn
OMOJIOTUYECKOW TEeMbl M BBICKA3bIBATh WJICH, HAIICJICHHBIE HA pEIICHUE
OMOJIOTHYECKOM 3a1auM U MOJIJIepKaHUEe OarokenaTeIbHOCTU OOIICHUS;
COTIOCTaBIIATh CBOU CYXKICHHUS C CYXICHHUSIMH JIPYTUX YYACTHHKOB JHAJIOTA,
0OHapy>KMBaTh PA3IUYUS U CXOJACTBO MO3HUIINA;

nyOJMYHO MPENCTABIATh PE3yJbTAaThl BBITOJIHEHHOTO OHOJOTMYECKOIrO OIbITa
(3KCcTIepUMEHTA, UCCIEA0BAHUS, IPOEKTA);



CaMOCTOSTENIbHO BBIOMpATh POpMAT BBICTYILJICHUS C YUETOM 3a]1a4 MPE3CHTALIMH U
OCOOCHHOCTEM ayIUTOPUU M B COOTBETCTBUUM C HHUM COCTaBIATh YCTHBIE M
IIACbMEHHBIE TEKCThI C UCIIOJIb30BAHUEM WLIKOCTPATUBHBIX MAaTEPUAJIOB.

CoBmMmecTHas ACATCIBHOCTD (COTDVI[HI/I‘ICCTBO):

NOHUMATh M HCIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHOWM W WHAWBUIYaTbHOMN
paboThI TIpH pEIICHUH KOHKPETHON OMOJOTHYECKON MpOoOIeMbl, 000CHOBHIBATH
HEO0OXOIUMOCTh NMPUMEHEHHUS TPYNNOBBIX (GOPM B3aUMOJEHCTBUS MPU PEUICHUU
MOCTaBJICHHOW y4eOHOM 3a1auu;

MIPUHUMATH 1[€JIb COBMECTHOM JEATENbHOCTU, KOJUIEKTUBHO CTPOUTD JIEUCTBUSA MO
e€ JOCTIKEHHUIO: PACTIPENENsITh PO, JA0roBapUBaThCs, 00CYKAATh MPOIECC U
pe3yJIbTaT COBMECTHOM pabOTHI;

yMeTh 0000IIaTh MHEHHUSI HECKOJIbKHX JIIOJIeH, TIPOSBIATh TOTOBHOCTH
PYKOBOJUTD, BBIOJIHATH MOPYUYCHUS, TOAUUHATHCS,

IJIAHUPOBATh OPTaHMU3alMI0 COBMECTHOW pPabOThHI, ONpENENsiTh CBOIO poib (C
y4€TOM TPEANOYTEHUI M BO3MOXXHOCTEW BCEX YYAaCTHUKOB B3aMMOJICHCTBUS),
pacrpenensaTh 3aJadyd MEXIy YJIC€HAMH KOMAaHJIbl, y4acTBOBAaThb B T'PYMNIIOBBIX
dbopmax padoTsl (00CYXAeHUSI, 0OMEH MHEHUSIMU, MO3TOBBIC ITYPMbI U UHBIC);
BBITIOJIHATH CBOIO YaCTh pabOThI, TOCTUTaTh KAYECTBEHHOTO pe3yJIbTaTa [0 CBOEMY
HaIpaBJICHUIO U KOOPAUHUPOBATH CBOU JICUCTBUS C IPYTUMU WICHAMU KOMAH/IbI;
OIICHMBAaTh KAa4eCTBO CBOEro BKJIaJa B OOMUA TPOAYKT IO KPUTEPHUSIM,
CaMOCTOATENbHO  CHOPMYJIUPOBAHHBIM  yYYaCTHUKAMU  B3aUMOJICUCTBUS;
CpaBHMBATh PE3YJIbTAThI C UICXOIHOM 3a/1aueil ¥ BKJIAJ] KaXKI0r0 YJeHa KOMaH/Ibl B
JTOCTUKEHUE PE3yJIbTaTOB, pa3ieiisTh cPepy OTBETCTBEHHOCTH U TPOSIBIATH
TOTOBHOCTbH K MPEJOCTABICHUIO OTUETA MEPE]l TPYIIIO;

OBJIAJETh CHCTEMON YHHMBEPCAJIbHBIX KOMMYHHMKATUBHBIX JACHCTBHM, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COIMAIBHBIX HABBIKOB M IMOIIMOHAILHOTO
MHTEJJIEKTA IIKOJIHbHUKOB.

B cgepe oeradenus ynusepcanvuvimu yueOHbIMU PeSYIAMUBHLIMU  OCUCMBUIMIU.
CamMoopranu3aimsi;

BBISIBJISITH IIPOOJIEMBI U PELIEHUS B JKU3HEHHBIX W YYEOHBIX CHUTYyalUsX,
UCIOJIb3Yys OMOJIOTUYECKUE 3HAHUS;

OPUEHTHPOBATHCS B PA3IMYHBIX MOAX0/IaX TPUHATHS PEeUICHUH (MHIUBHUTYATbHOE,
NPUHSITHE PEILICHUs B TPYIIE, IPUHATHE PELICHUHN TPYIIIOi);

CaMOCTOSITENIFHO COCTAaBJISITh AJNTOPUTM pPEIICHUs 3anadu (WM €ro 4YacTh),
BbIOMpaTh CHOCOO pelleHus Y4yeOHOM OWOJIOTHYECKOM 3amadn ¢ Yy4EToM
UMEIOLIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHPOBATH
IpejaracMble BapUaHThI PEILICHUN;

COCTaBIISITh IUIAaH JEWCTBUM (IJIaH peaju3aluyd HAMEUEHHOTO ajropurMa
pEIIeHNs1), KOPPEKTHPOBATh MPEAIOKEHHBI aIrOpPUTM C YYETOM TOTYYCHHS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 N3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

JieaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.



CaMOKOHTPOJIb (pediiekcust):
® BIAJETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHUBAIINH U PEQIICKCHH;
e JaBaTh aJCKBATHYIO OIICHKY CUTYAIllMH W TpeJijIarath IjiaH € N3MCHCHHS,

® YYHUTHIBATH KOHTEKCT U NPEABUIETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IpU
pelieHnn y4eOHOM OMOJIOTMYECKOW 3aJaud, aJanTUpOBaTh pEUICHHE K
MEHSIOLIUMCS 00CTOSATENBCTBAM;
® OOBSICHATH MPUYUHBI TOCTHKEHUS (HEJOCTHIKEHHSI) pPE3yJIbTaTOB JIEATEIbHOCTH,
JaBaTh OLEHKY IPHUOOPETEHHOMY OIIBITY, YMETb HAaXOIUTh IIO3UTUBHOE B
MPOU3O0IIEAIIEH CUTYAlUH;
® BHOCUTb KOPPEKTHBBl B JEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBLINXCS CUTYallUi, yCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEN;
® OLICHUBATh COOTBETCTBUE PE3YJIbTATA LICJIA U YCIOBUSM.
OMOIMOHAJILHBIN UHTEIUIEKT:
® pa3nuyarh, Ha3bIBaTh W YHOPABISATb COOCTBEHHBIMU SMOLMSMU WU SMOLUSIMHU
APYTHX,
® BBIABIATH U AHAJIU3UPOBATH IPUYHUHBI IMOLUH;

® CTaBUTh ce0s Ha MECTO JPYroro uejaoBeKa, NOHMMaTh MOTUBBI U HaMEpEHMsI
ApYTOTO;

® pEryJupoBaTh CIOCOO BBIPAXKEHUS SMOLIUM.

e [lpunstue ceds u Ipyrux;

® (OCO3HAaHHO OTHOCHUTHCS K IPyTOMY YE€JIOBEKY, €T0 MHEHUIO;

® [IpU3HABaTh CBOE MPABO HA OIIMOKY U TAKOE e MPaBo JIPyroro;

® OTKPBITOCTb C€O€ U APYTUM;

® (0CO3HaBaTh HEBO3MOXHOCTh KOHTPOJUPOBATh BCE BOKPYT;

® OBJAJETh CUCTEMOW YHUBEPCAIbHBIX YUEOHBIX PETYISATUBHBIX JE€HCTBHIA, KOTOpas
oOecrieynBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTU (BHYTpPEHHSIS
NO3ULHUSA JIMYHOCTH), U >KMU3HEHHBIX HABBIKOB JUYHOCTU (yIpaBiieHHs COOOMH,
CaMOJIMCLMIUINHBI, YCTOMYUBOTO MOBEIECHHUS).

IIpeameTHbIe pe3yabTaThl OCBOSHHUS MPOrPaMMBbI
B no3naBaTenpHOM (MHTEIUICKTYaIbHOM) cdepe:

— TIpUOOPETEHUE OTBITA MCIIOJIL30BAHMSI METOJIOB OMOJIOTHYECKON HAYKH C IIEIBIO
U3Yy4YEeHUs] OMOJIOTHYECKUX OOBEKTOB, SIBICHWN W MPOIIECCOB: HAOIIO/ICHNUE, ONKCAHUE,
MIPOBE/ICHUE HECJIONHBIX OMOJIOTHYECKUX OITBITOB M AKCIIEPUMEHTOB, B TOM YHCJIE C
WCIIOJIb30BaHNEM aHAJIOTOBBIX M IU(DPOBBIX OMOJIOTHUECKUX MPUOOPOB U HHCTPYMEHTOB;

— (opmupoBaHHe YMEHUS MHTETPUPOBATH OMOJIOTMYECKUE 3HAHUS CO 3HAHUSIMU U3
JIPYTUX y4eOHBIX IPeIMETOB ((PU3KUKH, XUMUU, reorpaduu, UICTOPUH, 00IIECTBO3ZHAHUS U
T. 1.);



— (opmupoBaHue yMeHui pemiath yueOHble 3aa4d OMOJOTHYECKOTO COAEpKaHus,
BBISIBIIATH ~ NPUYMHHO-CJICICTBEHHBIC  CBSI3M,  IPOBOJUTH  KAYECTBEHHBIE U
KOJIMYECTBEHHBIC PACUEThI, JI€JIaTh BHIBOAbI HA OCHOBAHUH MOJYUYEHHBIX PE3YIbTaTOB;

— ¢opMupOBaHHE YMEHHS TUIAHUPOBATh y4eOHOE HCCIEAOBAHUE WM MPOCKTHYIO
paboTy C y4eTOM MOCTaBICHHOU 1eJIh: POPMYIUPOBATH MPOOIEMY, TUIIOTE3Y U CTABUTh
3aJla4il WCCJIEIOBaHMs, BBHIOMpATh aJeKBATHO IOCTABJICHHON LT METOHbI, IeNaTh
BBIBOJIBI 11O Pe3YyJIbTaTaM MUCCIICTOBAHMSI HITA TTPOCKTHOM JIEATETLHOCTH;

— ¢opMHupoOBaHHE  HWHTEpeca K  yriayOJNeHWt0o  OMOJOTHYECKUX  3HAHWM
(mpenmpoduibHas TOATOTOBKA U TIpodeccruoHaabHas OPUEHTAINS) U BBIOOPY OMOJIOTHH
KaK PO HIIBHOTO MpeAMETa Ha CTYIICHU CPETHETO TIOJHOTO 00pa3oBaHMsl IJIs Oy IyIIeH
Mpo)eCCUOHATTEHON NIeATEIbHOCTH, B 00JIacTW OWOJIOTHMH, MEIUIMHBI, SKOJIOTHH,
NICUXOJIOTHHU, BETEPUHAPHUH, CETTLCKOTO X0351CTBA;

— BIAJCHUE HaBbIKaMu paboTel ¢ uWHMOpMaIMel EeCTECTBEHHO-HAYYHOTO
coJiepKaHusl, MPEACTABICHHONW B pa3HON (opme (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeM, rpaduKoB, aAWarpaM™m, MoOJEJeH, H300paKEHUI), KPUTHUYECKOIO aHajau3a
nH(GOpPMaIIUU U OLIEHKU €€ TOCTOBEPHOCTH;

— yMEHHUE MHTETPHPOBATH OMOJOTHYECKHUE 3HAHUS CO 3HAHMAMH JIPYTUX yICOHBIX
MPEAMETOB; UHTEPEC K YIIyOJeHUI0 OMOJIOrMYECKUX 3HAHUN U BBIOOPY OMOJIOTHMHU KaK
npodUILHOTO TpeaMETa Ha YPOBHE CpeaHEro oOlero oOpa3oBaHus st Oyaylieit
npodeccuoHanbHON JIESITENBHOCTH B 00JacTH OWMOJOTHUH, MEIUIMHBI, JKOJIOTHH,
BETEPUHAPHUH, CEIbCKOTO XO3SMCTBA, MHINEBONW MPOMBIIUICHHOCTU, TCUXOJIOTHH,
UCKYCCTBA, CIIOPTA - UMETh YETKUE MPEACTABICHUS O MATEPUATUCTHUYECKON CYITHOCTU
T€HOMOB KMBBIX OPTAaHU3MOB U PETYJISIHNIO UX PAOOTHI;

— 3HAHHE OCHOBHBIX (DAaKTOPOB OKPYKAIOIICH Cpelbl, BIUSIOMIMX HA Pa3BUTHE U
CYIIIECTBOBAHKE KUBBIX OPTAHU3MOB, aaNTaIHi K (haKTOpaM OKPYKaIOIIeH CPe/Ibl;

— 3HAHHWE OCHOBHBIX IMOAXOJ0B OMOTEXHOJIOTHH, UCTIOIL30BAHMS €€ JOCTHKCHUH B
COBPEMEHHOW KU3HU YEIOBEKa, 0COOCHHOCTH WCIOJIb30BAHUS )KUBBIX OPTaHU3MOB TS
IIPOU3BOJICTBEHHBIX HY K] YEJIOBEKA;

— 3HAHHE OCHOBHBIX MOJXOJI0B CEJICKIIUU U OMOTEXHOJOTUM KYJIbTYPHBIX PACTCHUIA,
XapaKTepU30BaTh TCHETHYECKH  MOAM(PUIIMPOBAHHBIC  PACTEHHUSA, ONEPHPOBATH
MOHATUSMU, THOPUAM3ALMS, OTHaJeHHAs THOpPUAN3alus, WCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpaHchopMaIysi, MyTareHe3, TCHETHIECKOE PeAaKTHPOBAHUE;

— TIOHUMAaHWE  MOJICKYJSAPHBIX  MEXaHW3MOB  peaju3allid  HAaCIEJCTBEHHOMN
nH(GOPMAITUU U YMEHUE CBOOOHO OTICPUPOBATH OCHOBHBIMU TIOHSITHSIMHU MOJICKYJISIPHOU
OMOJIOTHY ¥ €€ COBPEMEHHBIX HAIIPABICHUN — T€HOMHUKH, METareHOMHKH, TPOTEOMUKH;

— 3HAaHHE OCHOBHBIX 3a00JIEBaHMI YETIOBEKa, MEXaHW3MOB MX Pa3BUTHS, CIIOCO0aX
WX IUATHOCTHKY U JICUCHUS;



— (opmupoBaHue yMEHHS WCIIOIH30BATH MOHATUHWHBIN anmapaT ¥ CUMBOJIMYECKUN
A3bIK TCHETUKH, TPAMOTHOE TPUMEHEHUE HAYYHBIX TEPMUHOB, IOHITUH, TEOPUH, 3aKOHOB
JUIsl OOBSICHEHUS] HaOII0JaeMbIX OMOJOTHYECKUX OOBEKTOB, SIBIICHUM W MPOIIECCOB,
MO3BOJISIONIUX 3aJ0KUTh (QYHIAMEHT HAYYHOTO MUPOBO33PEHUSI.

B 1ieHHOCTHO-OpHEHTallMOHHOM cdepe:
— 3HAHWE, YTO TMPUMEHEHHE COBPEMEHHBIX TEXHOJIOTHH MOJEKYJSIPHONH OMOJIOTHH
MO3BOJIIET YCIEIIHO pellaTh TaKhe 3J000HEBHbIC TPOOJIEMBbI, KaK OXpaHa

Oprmanmeﬁ Ccpeabl, COXpaHCHUC 3/I0POBbA YCIIOBCKA, KOHTPOJIb U BOCCTAHOBJICHHC
OKOCHCTEM.



TEMATHYECKOE INTAHUPOBAHUE

Moayab «Kak ;KUBOTHBIE M PACTEHHUS MPHUCIIOCAOINBAIOTCH (IBOJIIOIUOHHAS
3K0JI0THs) 5-6 Kaacchl (34 yaca)

MOPGhOIOTHYECKUX U
(U3HOJOTHYCCKUX aTanTaIui.
[Touemy opraHu3MbI He
CTaHOBSATCS OCCKOHECYHO
OOJBIIMMH, MAJICHEKUMU,
BCESTHBIM.

TeMbl OcHOBHOE coaepkaHmne JlesiTeILHOCTH
IIKOJIbHUKOB
1. Ml nceienyem CBoiicTBa U CTPOEHUE KUBBIX Hccnenosarensckue
JKUBbIE 00bEKThI OpraHu3MOB (CTPOEHHUE KIETKH). | paboThl «Bce nu (CUHUIBI,
(6 9) Bun, ocobp — opranusm kak Oemku, Oepe3sl W T.J.)
eauHas cuctemMa. Ajantanuu OJINHAKOBBIE?
(mpucnocobnenus). [lousarue DOTOKBECTY.
roMeocTasa JXUBoro opranusma. | [Ipakrtuyeckas pabora
Crioco0bl ero nojaepxKaHusl. «CocraBnsieM KHUTY
OrpannueHus PEKOpJIOB  pacTEHUW U

JKUBOTHBIX HAIICTO Kpasi».

2.(124)

@DaKTOpPBI OKPYKAIOIIEH Cpebl
(abmoTrueckre, OMOTHYECKHE,
aHTpornore’ssie). [Ipumepsr
abMoTHyecKkux (hakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIUSTHUC HA )KU3HEACATEIIHHOCTD
KUBBIX OPTaHU3MOB:
TeMITepaTypa, CBET, BIAKHOCTb.
OCHOBHbBIE 3aKOHOMEPHOCTHU
Binsinue okpy:xamwiuen cpeabl
HA KUBbIE OPraHNU3MbI
IPUCTIOCOOJICHUSI )KUBBIX
OpPraHu3MOB K a0MOTHYECKUM
dakropam. [Ipucnocodnenus k
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temiieparypa,
BJIQYKHOCThH U CBET.

[IpakTueckoe 3aHsATHE
«IBeT u Temno» (KyOuku
Jb/ia B3BECUTb, ITOJIOKHUTh
B yamiku [letpu Ha
Pa3HOLBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpee
pacrasin).

[IpakTrueckoe 3aHsTHE
«YTo pacTBOpsIETCA B
BOJIE» (KCIIEPUMEHT
«Kunakuii 1om»).
[IpakTrueckoe 3aHsaTHE
«JInddy3us BemecTs B
BOJIe (pacTBOPHI)»,
«JIBkeHue paCTBOPOB MO
LBETKY.

[IpakTrueckoe 3aHsaTHe
«JIen mimaBaet B BOE
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTrueckoe 3aHsTHE
«Jlen ipu 3amep3aHum




pacimpseTcs»
(pa3pylilieHre KaMHs
(mouBooOpazoBaHme),
3aMep3aHue KIETOK).
[IpakTuueckoe 3aHsTHE
«ly6ay (KyOuKHU Japaa
3aBEPHYThH B pa3HbIN
MaTepual, B3BECUTD).
[IpakTueckoe 3anHATHE
«ITurMeHTBb) (MOKHO
pa3aenuTh Ha BATMaHe
KpacuTeNIu U3
(doMacTepoBy.
[IpakTueckoe 3aHaTHE
«Kak >KMBOTHBIE IJTABAIOT
B BO/Ie» (DKCHEPUMEHT C
MTUATICTKOM ).
Hccnenosarenbckue
pabots! «BnusiHue cBera
(Teria, BJIaXKHOCTH,
COCTaBa MOYBbI) HA
pPacTeHHs B €CTECTBEHHBIX
WJTH KCKYCCTBEHHBIX
YCIIOBUSIX» (HA JOCTYITHOM
MaTepuare).

3. B3aumopaeinicTBus
KMBbIX OPraHU3MOB

(4 1)

buotnueckue paxTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEXBHUJIOBBIX
B3aMMOOTHOLIEHUH.
KosBounonus (XUIHUK-KEPTBA;
HapasuT-X03sIMH) DBOJIOIHUS
cTpateruii JoObIBaHUS MHUIIH.
CommansHocTh. Bunpi-
BcesieHubl. [lepeyensb pacTennii-
BpPEIUTENEH.

HccnegoBarensckas
pabota «Habnronenus 3a
B3aMMOOTHOIICHUSIMU
YKUBOTHBIX TIPU
TOOBIBAHUH ITHIIH
(KOPMYILKH JJIsI ITULL, JJI51
TOPOJICKUX UJIH CETBCKUX
YKUBOTHBIX). BeO-
Kamepb».
HccnegoBarensckas
pabota
«Pacrnipoctpanenue
BUJIOB-CUHAHTPOIIOB B
HaIlleyl MECTHOCTI




4. Yesi0BeK B :KU3HHU
pacTeHu u
’KHUBOTHBIX? (6 1)

AHTponoreHHbie (PaKTOPBHI.
[IpaBaa u, 4TO MEPBOOBITHHIE
JIFOJY )KWJIA B TADMOHMH C
npupoaoi. OgomaliHUBaHuE U
IPUPYUYCHUE )KUBOTHBIX U
pacTeHuil. 3a4eM cracaTh
BBIMUPAIOLIUE BUBI, KaK 3TO
nenarb. KyabTypHbIE pacTeHUS U
ux aukue npenku. [louemy
BaYKHO MX COXPAHSATb.
Pa3znooOpa3ue KyIbTypHBIX
pacTeHU U UX 3HAYCHUE B
KU3HU yesioBeka. KpacHast kaura
Bawei Teppuropun. Ocodo
OXpaHsEMbIE TEPPUTOPUH,
3anoBeAHUKU Poccum u mupa.

[Ipaktuueckas pabota
«Pa3zHoobpasue
KYJIbTYPHBIX pacTEHUH B
BallleM PETUOHEY.
UccnenoBarenbckas
pabora «Bnusinue
AHTPOIOTeHHBIX (DAKTOPOB
Ha pa3BUTHE PACTEHUN B
rOpO/JIe/HACEIICHHOM
ITYHKTEY.
DKCKypcus/TIpakTHIecKas
pabota «OOIIT B Bamem
pETHOHE — YHUKAIIbHBIC
00BEKTBI TPUPOIBD.

5. Dkojornuyeckue
o (6 1)

buocdepa — ogHa u3
BOKHEUIINX 000JI0YEK 3eMIIH.
UTto Takoe «3KOJIOTUYECKHE
HUIIN» U KaK OHU
dbopmupytorca? dopmupoBanue
3HaHUU 110 OMOopa3HOOOPaA3HI0
KU3HEHHBIX (OpM,
MIOBEICHYECKUX
MIPUCTIOCOOJICHHUI,
MoAu(pUKAIIMOHHAS
U3MEHYUBOCTH (Ha 0a30BOM
ypoBHe). PacTutenbHble
cOOOI1IeCTBA U UX THUIIHI.
PaszButHe u cMEHBI
PACTUTENBHBIX COOOIIECTB.

Hccnenosarenbckue
paboThl « IKOJIOTUUECKHUE
HUIIN BOKPYT TEOS —
onucanue GakTopoB
OKPY>KaIoIen CpeIbD».
UccnenoBarenbckue
paboThI
«DeHonornyecKue
HAOTIOACHUS.

Moayab «OcHOBBI pacTeHneBOACTBaY 7-8 kiaccol (68 yacoB)

PACTEHHEBOACTBO
(2 9)

OCHOBHBIE (DaKTOPBI
BBIPAILIMBAHUS PACTCHUM.
Uctopus passurus
arpOXMMHUYECKUX 3HAHUU
(pabotet M.B. JlIomonocoBa, FO.
JIubuxa, Byccenro, B.B.
Joxyuaesa, K.A. Tumupszesa,
II.A. Kocteiuena, /[.H.

Tembl OcHoBHoOe coep:kaHue JeATeJIbHOCTD
IIKOJbHUKOB
Tema 1. BBenenue B | Uto-Takoe pacTEeHUEBOACTBO: [Tpaktuueckas pabota

«bouka JInouxay.




[IpssHUIIHUKOBA U JIp.).

Tema 2.
ArpoTexHH4YecKHH
ykcnepumenT (6 )

[IpaBuia nocTaHOBKH
arpo3KCIEPUMEHTOB.
ITocTaHOBKA YKCIIEPUMEHTOB C
pacteHusiMH. BIOOp TeMBl,

Hccnenoarenbekas
padota «DaKTopkl,
BIIUSIOIINE HA
IpopacTaHue ceMsH (pocT

COCTABJICHHE TMIIOTE3bL, UEIU U | IPOPOCTKOB).
3a/1a4 DKCIIEPUMEHTA 110 [IpakTuueckas padora
BBIPAILIMBAHUIO PACTCHUH B «CO0p yCTaHOBKH 151
KOHTPOJIMPYEMOMU Cpene. BBIPAILIMBAHUS PACTECHUI B
KonTtponu, noBropHOCTH, KOHTPOJIUPYEMBIX
IIPOBEIECHUE IKCIIEPUMEHTA. YCIOBHSIX).
[ImaHnpoBaHUE SKCIEPUMEHTA.
OrueHka pe3ynbTaToB
JKCIIEPUMEHTA.
OcBoeHne TEXHOJIOTUH
KpPYIJIOTOJIMYHOTO BhIpAIIMBAHUS
CaJIaTOB U MUKPO3EJICHHU B
KOHTPOJIUPYEMBIX
HWCKYCCTBEHHBIX yYCJIOBUSIX.

Tema 3. Poanb Bopa. PactBop. BerTsikka. [IpakTuueckas pabora

XUMHYCCKHUX
3JIEMECHTOB B

NUTAHUM PACTEHUI
(20 9)

AHHOHBI, KATHOHBI,
3JIEKTPONPOBOAHOCTH U pH
pactBopa. Poinb XuMruueckux
AJIEMEHTOB B MUTAHUU PACTCHUIA.
[Tonydenue nuTaTeIbHBIX
BELIECTB PACTEHUSIMHU.

VY 1o6penusi: opraHu4ecKue,
MUHEpaIbHbIE,
MUKpoOHoorudeckue. TUmsl
NUTaHUs pacTeHuil. Bo3aymHoe
U MUHEpaJbHOE (KOPHEBOE)
IIATaHUE pacTeHuM. TpaHcropt
MUTATEJIbHBIX BEUIECTB
PACTEHUI: BOCXOIAIINN U
HUCXOISIIINN TOK. BaxkHelmnme
Kanuiinele, hochopHbIe U
a30THBIE YIO0OPEHHUS, NX
cBomctBa. [IpocTeie 1 clioxHbIE
yI00peHusl.

Poct u pa3Butue pacrenui:
ATanbl OHTOreHe3a, (PaKTOPhI,
BIIASIIOLLME HA POCT PACTEHUM:
CBET, I'yCTOTa MOCA0K, NUTAHUE,
cyocTpar.

Oco0EHHOCTH TUTAHUS

«CxeMbl TUTaTENBHBIX
pactBOpoB. PacueT 103
yA0OpeHuit Jist
MUTATEIbHBIX PACTBOPOBY.
[Tpaktrnueckas padbota
«ITpaBuna cmemmBanus
yAOOpEHUIN»
[Tpaktrueckas pabota
«ITutanue pacreHuii:
TEXHOJIOT S
MPUTOTOBJICHUS
MUTATEJIbHBIX PACTBOPOB
JUIS1 Pa3HBIX KYJIBTYPY.
[TpakTuueckas padbora
«MOHUTOPUHT
MUHEPAJILHOTO MUTAHUS
pacTeHumn».
[Tpaktuueckas pabota
«PacturenbHas
JTUArHOCTHKA.
HccnenoBarenbckas
pabota «O1ieHka
COCTOSTHUSI KOMHATHBIX
pacTeHU, paCTCHUN Ha
LIKOJIBHON TEPPUTOPUH,




pacTeHuii a30ToM. A30T U €ro
3HAYEHUE B KU3HU PACTCHUMU.
@dopMBbI a30Ta U UX
peBpalleHue B MOYBE.
Uctounuku dhochopa ais
pacTeHus. 3HaUCHUE
dbochopcoaeprammx
COCIMHEHUN B KJIeTKe. Poiib
MAaKpO3PIUYECKUX COCTUHEHUI
dbocdopa B sHEPTETUUECKOM
oOMeHe.

Brusiane kanus Ha pusndeckue
CBOWCTBA MPOTOILIA3MBbI, HA
(bepMEeHTBI YTIIEBOIOPOIHOTO
oOMeHa, CHHTEe3 OCJIKOB U Jp.
Ponp xanus B moaepxkaHuu
MOHHOTO OajaHca B TKaHAX, B
MPOIIECCAX CAMOPETYJIISLIHH.
Perynaropnas u
CTPYKTypooOpa3oBaTeabHas
pOJIb KaJbLIMsl. Y4acTHE B
00pa30BaHUU KJIETOUYHOU
CTEHKH, TOJIJIepKAHUU
CTPYKTYpbl MEMOpaH U
PEryJISiUs UX MPOHUIIAEMOCTH.
3HaYeHWE MarHus B
MeTa00Iu3Me pacTeHUM.
Marnuii B coctaBe XJiopoduiiia,
CXOJICTBO XJIopodusUIa U
reMorjo0rHa Kak
CBHJIETEJILCTBO €AUHCTBA
OpraHn4eCcKOTr0 MHpA.

Cepa u ero OCHOBHbIC
COEMHEHUS, UX POJIb B
CTPYKTYPHOU OpraHu3aiuu
KJIETKH, y4acTHE B
OKUCIIUTEIIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIHSIX
MUKpPOIIIEMEHTHI.
[Ipencrasiienus o poiu
MUKPO3JIEMEHTOB B
MeTaboJIM3Me PACTEHUH.
Oco0eHHOCTH OCTYTUICHUS
MUKPO3JIEMEHTOB B PACTCHUSI.
CuHeprusM v aHTaroHu3M

yCTaHOBKA MPUYINH
MATOJIOTHICCKUX
COCTOSTHUH (TIpH
HAJTYHH )».
UccnenoBarenbckas
pabota «OneHKa BIUsSHUSA
Pa3IMYHBIX 2JIEMEHTOB Ha
COCTOSIHME PacTEHUM
(cocTaBiieHHE Pa3IUYHBIX
MOJAKOPMOK ).




SJICMCHTOB IIMTAaHUA paCTeHHﬁ.
PacturennHas JAUAarHoCTUKa 1
MECTOObI I/II[GHTI/IQ)I/IKE[HI/II/I
HCI[OCTaTKa/ N30BITKA DJIEMEHTOB
IIUTaHUA.

Tema 4.
Peryasitopsl pocra
pacteHnuii. 3ammura
pacrenuii (4 4)

[TonsiTue o perynsitopax pocrta
pacteHuit. CTUMYJISITOPBI pocTa
— (UTOTOPMOHBI (aYKCHHBI,
ru00epeIUIMHbI, INTOKWHIHBI ).
WNHrnouTOopsl pocTa pacTEHUM:
1. mpupoanblie (a0cum30Bast
KHCJIOTa ¥ HEKOTOPBIC

(b eHObHbIE BEIlleCTBA
(uKymapoBasi, KOpu4Hasi,
CAJIMIINIIOBAS KUCJIOTHI).

2. CHHTETHYECKUE
(MOpGhaKTHHBI, peTapaHThI,
nedoMaHThI, T€CUKAHTHI,
repOuub). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUSI PACTECHHUIA.
CoBpemeHHbIe crtocoObI
MOHHUTOPHHTA.

3amura pacCTeHUMN OT
BPEIUTENEH: OCHOBBI
ouomeroaa.

[IpakTuueckas padora
«DUTOMOHUTOPUHT U
OLICHKA COCTOSIHUS
pactenuii. CoBpeMEHHBbIE
CIIOCOOBI MOHUTOPUHTAY.
UccnenoBarenbekas
pabota «Bnusiane
reTepoayKCHHa Ha
npopactanue  (poct  Ha
Pa3HBIX CTAAUAX, B PA3HBIX
YCIIOBHSIX) Pa3IMYHBIX
pacTeHumn».

[IpakTuueckas padora
«MHcekTapun: npaBwia u
YCIIOBHSI pa3BeACHUS
MOJIE3HBIX HACEKOMBIX).

Tema 5. Bognas,
necyaHasi u
NMoYBEeHHAasI
KYJbTYPbl, HX
NpUMeHEeHHE B
BbIpalllMBAHUHU
pacTeHui.
Du3noJ0rus
pacrennii (8 u)

Bonnas, necuanasi u mouBeHHas
KYJbTYpPbI, UX TPUMEHECHHE B
BBIPAILIMBAHUU PACTCHUM.
[IpoBeneHue BobI B KOPHE U
cTebie pacTeHul.

Boaneiil pexuM pacTeHui:
CTpPOEHHUE YCTHUIL: (PAKTOPHI,
BIIUAIONIME HA UX PACKPBITHE U
3aKpbITHE. 3HAYCHHE MEXaHU3MA
peryJIsSIlIuy UCTIapeHUsl BIaru
pacTeHUEM.

@DOTOCUHTE3 — YHUKAJIBHBIN
npolecc pacteHuil. TeMHOBas U
cBeroBas (pa3el poTocuHTE3A.
3HadyeHue poTocuHTE3a IS
KUBBIX OpraHu3mMoB. DaKkTopbI
pOCTa pacTEHU: BO3AYX U
aspanus. [lonzemMHoe gpIxanue
pacTEHUIi: COCTaB MOYBEHHOI'O
BO3]lyXa, Ta3000MeH. ['a3000MeH

[Tpaktrueckas pabota
«KopHeBoe aBineHue».
[TpakTuueckas pabora
«IIpurorosienue
npenapara yCThHIL
METOJIOM CJICTIKa».
Uccnenosarensckue
paboTtsl «Bnusinue
YCIOBUH COAECPKAHUS
pacTEHU Ha KOJIUYECTBO
YCTBUID.

[Tpaktuueckas pabota
«DOyHKIMOHAIbHAS
JHAarHOCTUKA PACTEHHUH MO
AKTUBHOCTH
XJIOPOILIACTOBY.
Hccnenoarenbckas
pabota «OnpeneneHue
xjopoduina A u b,
OIIEHKA




pu OE€CIIOYBEHHOM
BBIpAIIMBAHUH.

dboToCUHTETHYECKOM
AKTUBHOCTHU PACTEHUMN U
(bakTOpOB, BIUAIONIMX Ha
HEey.

[IpakTuueckas pabora
«Anspanus, CO; u Oy.
JIpIXxaHue pacTeHU.
[IpakTuueckas pabora
«Jlp1xaHue pacTeHUN:
OIICHKA NHTEHCUBHOCTH
JIBIXaHUs PACTEHUN U
IJIOJIOBY.
UccnenoBaTtenbckue
paboTthl «BnusHue
croco0a BeIpalBaHUs
(cocTaBa muTaTeIBLHOM
CMECH, CXEMbI BHECEHUS)
Ha POCT U Pa3BUTHS
PAa3JIMYHBIX PACTCHUW.

Tema 6.
KyabstypHble
pacTeHus.
CoBpeMeHHbIC

ACHEeKThI CeJIeKINU
(20 9)

Kak yenmoBek cTan ncnoJib30BaTh
pactenusi? CBsi3b pa3BUTHUS
UBUJIM3AIUN YETIOBEKA U
OJIOMAIlTHUBAHUS PACTCHUMU.
JlomecTukanusi.
HacnenctBeHHOCTD 1
M3MEHUYHUBOCTh — OCHOBHBIC
CBOWCTBA KMBBIX OPraHNU3MOB.
N3menunBocTs. Buasl
M3MEHYMBOCTb.

I'en —MartepuanbHbI HOCUTEID
HACJIEJICTBEHHOCTH U
n3MeHUYMBOCTU. HyKiieMHOBBIE
KUCIOTHL. Jlokamu3anus
F€HEeTUYECKOro MaTepuasa B
KJIETKE. JleTeHne KIeToK.
Penmukanus JIHK. OcHoBHas

J0TMa MOJIEKYJISIPHOM OMOJIOTHH.

Tpaunckpunuus. TpaHcusuus.
MyTranumu.

Oddekt OyTHUIOUHOTO
TOpJbIIIKA U TEHETUYECKOE
pazHooOpasue. UTo Takoe
reHOaHK? 3aueM COXPaHSITh
T€HETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CIIOCOOBI

Juckyccns
«JlomecTtukarus, Bce Ju
pacTeHus U )KUBOTHBIE,
KOTOPBIE JKUBYT PSIJIOM C
YEJIOBEKOM MM
OJIOMAITHUBAOTCS?
MOHO 1 cuuTaTh
TapakaHa 0JIOMaIlTHCHHBIM
KUBOTHBIM?).
[Tpaktrueckas padbota
«MoaudukanroHHas
U3MEHUYHUBOCTD (JIUCTHS,
UTOJIKU C OJTHOTO
JEpPEBA).

[TpakTuueckas padbora
«I'eH — HHCTpYKLMS 110
cOopke KIIeTkH (Ha orcepe
WJIU KOHCTPYKTOPE)».
[Tpaktuueckas pabota
«MyTtanus Ha 6yTepOpoe
(JTF000M 00BEKT U3
npeablayIei padboTsl, T1e
U3MCHCHUE HHCTPYKITUH
PUBEACT K H3MECHCHHIO
BHEIITHETO BUA
00BEKTa)».




COXPaHCHUS TCHETUYCCKUX
pecypcoB pacteHui (eX Situ m in
situ).

3nauenue padot H.W. BaBumnosga.

3aKOH rOMOJIOTUYECKUX PSAIOB.
L{eHTpbI TPOUCXOKICHUS
KYJbTYpHbIX pactenui H.1.
Basunona u I1.M. XXykoBckoro.
OCHOBHBIE METOJIbI CEJEKIINH.
I'ubpuauzanus. Dopmer oTOOpA.
OcHOBHBIE HaNpPaBIICHUS
CEJICKIIUU: yIy4llIEHUE
YPOKaUHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U aOMOTUYECKUM
dakTopam.

Ectb m xxu3Hb B ipodupke?
buoTtexHOMOTHS KYJIBbTYPHBIX
pacTeHuil.

Kak uenoBek moxet
MOJAU(PUITUPOBATH PACTEHUS?
['eneTnueckoe pe1akTUpOBaHHUE.
CoBpeMeEHHBIE TOAXOAbI U
JOCTUKEHUS TCHETUYECKOTO
pEIAKTUPOBAHUSI PACTEHHM.

[IpakTuueckas padora no
rpymmnaM «OTkyaa Ha
HAIIIUX CTOJIaX
(PYKTHI/OBOIIN/3IIAKNY.
[TpakTudeckas pabota
«BwipammBaem ropox. Kak
IIPOBECTHU CKPEIIMBAHUE Y
TOpOXay.
UccnenoBarenbekas
pabota «BeIpamyBanue
pacTeHuil B IpoOUpKe»
(MO>KHO BOCIIOJIb30BATHCS
pe3yapTaTaMu
TIPEIBLTY X
HKCIEPUMEHTOB IO
COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB
JUISL paCTEHUH).
[IpakTuueckas pabora
«I"eHOMHBIE HOKHUIIBI
(MoxenupoBaHue paboThI
cuctembl CRISP-Cas)».

Tema 7.
PacrurenpbHas

npoaykuusi (8 u)

Hanzemubie 1 moa3eMHEIE
opransl pactenuil. [loGer u
BUJIOM3MEHEHHBII T00eT
pactenuit. CriocoObl
Pa3sMHOKEHUS PACTEHUN.
[TonsTHEe 0 KauecTBE NPOTYKTOB
nutanus. [IpoGremsl
KOHKYPEHIIUU OT€YECTBEHHBIX
MPOJIYKTOB MUTAHUSA C
UMIopTHLIMU. JlorucTrka
JIOCTaBKHU U CPEACTBa
COXpaHEHUS TTPOTYKTOB
MUTaHUS.

MuKpo3eeHb: TOJIE3HOCTh U
TEXHOJIOTHSI.

XUMHAYECKAN aHAIU3
npoayKiuu. OCHOBBI
CHEeKTpO(hOTOMETPHH.
[TorenumromeTpus.
Xpomarorpadus.

[Tpaktrnueckas padbota
«IIpenenbHO nOMMyCTHMBIE
kouuentparuu (1K) u
METO/Ibl KOHTPOJIS
0€301acHOCTH
PaCTUTEIBHBIX MIPOTYKTOB
TTUTaAHUS.
Hccnenosarensckas
pabota «O1eHKa KauecTBa
BBIPAILICHHON
MUKpO3€eJIeHn» (1100
CBOSI, TUOO U3 Mara3uHa).
[Tpaktrueckas pabora
«MeTobI OlLICHKH
KayeCTBA paCTUTEILHON
MPOIYKIIMU: XpaHEHUE U
COXPaHHOCTh
MUTATETHHBIX BEIECTBY
(mo mocTynmHOMY
000pyI0BaHUIO).
HccnenoBarenbckas




paborta «OnpeneneHue
BuTamuHa C METO10M
00paTHOTO TUTPOBAHUS B
IUTOIaX Ha Pa3HOM CPOKE
(cmoco0e) XpaHeHUs.

Moayab «buorexHosiorns» 7-8 kiaaccol (68 yacoB)

Tembl

OcHoOBHOe coepkaHue

JlesiTeILHOCTD
IIKOJIbHUKOB

Tema 1.
Bbuorexnogorus
4 9)

[TonsiTe OMOTEXHONOTUH. 3a4eM
YEJIOBEKY OMOTEXHOJIOTHH, B UEM
UX MPEUMYIIECTBO Mepes
XUMUYECKUM CUHTE30M. OCHOBHBIE
OMO00OBEKTHI OMOTEXHOIOTHU:
IPOMBIIILJICHHBIE
MUKPOOPTaHU3MBI, KJIETKU U TKaHU
pacTeHul, >KUBOTHBIX U YEJIOBEKA,
OMOKaTaIM3aTopHI.

CoIpbe U1t OMOCUHTE3a U OLIEHKA
ero OMOJIOTUYECKOM IIEHHOCTH.
OCHOBHBIC HCTOYHUKH yTIIEPO/Ia,
azora, pocdopa, MUKPOIJIEMEHTOB.
HccnenoBanne HOBBIX HCTOYHHKOB
CBIPhs (BKJIFOYAsi BOIPOCHI €TI0
peaBapuTebHON 00paboTKH),
pa3paboTKa HOBBIX MUTATEIBHBIX
Cpell, B TOM YHCIIe BKIIFOYAIOIINX
OMOCTUMYJISITOPHI U IpyTHE
AJIEMEHTHI YIIPABJICHUS U
ONTHUMH3AIIUU TTPOIIECCOB
ouocunTe3a. MeTo bl
ONTHMM3AIINHU MUTATESIBHBIX CPE/I.

[IpakTuueckas padora
«IIpumepsnl
IIPUMCHCHUS
OMOJIOTHYECKUX
00BEKTOB B TBOCH
KUAZHID.

Tema 2.
Muxpoouosnorusi
(12 v)

[TonoxeHue mpoKapuoTOB B
CHUCTEME OpPTaHUYECKOT0 MHUpA.
Crtpoenue 6aKkTepranibHON KIETKH.
Knaccudukanus 6akrepui.
Mopdonorus 6akrepuii. [IpocTeie
¥l CJIOKHBIE METO/IbI OKPAITMBAHUS
OakTepuit. Du3n0N0TUs OAKTEPU:
UTaHKE, ABIXaHHUE, POCT U
pa3MHOXKEHHEe. 3HAKOMCTBO C
JOMEHOM Apxeun
(3KCTPEMO(PUITBHOCTD,
0COOEHHOCTH CTPOCHHUSI KIIETKH).

[IpakTuka.
JlabopaTopnas pabota
«DUKCUPOBAHHBIE
nmpenapartbl OaKTepuil.
Omnpenenenue GopMbl
MPEAJIOKEHHBIX
KyJbTYP
MUKPOOPTaHU3MOB,
VICIIOJIB3YSI IIPOCTOU
METOJ1 OKPACKI.
JlaGoparopHas pabota
«Onpenenenue Tina




MOJIOYHOKUCIIOE U CHUPTOBOE
opoxenne. @otoTpodHbIC U
XeMOTpOo(HBIE OAKTEPUH.
Kunernueckoe onucanue nporecca
pOCTa MUKPOOPTaHU3MOB.
DKCIOHEHIINAIbHAs MOJENb POCTA.
Kuneruka rubenu
MUKPOOPTaHU3MOB.

[TaTorennsie 6akTepun. YymHast
MaJi04uKa U YepHasi CMEPTh,
00TynH3M, CTOJOHSIK, TYOCpKYJIe3.
HcTopust 60pb0BI €
OakTepraTbHBIMUA MHPEKITASIMHU.
BoiiHa 6€CKOHEUHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIl.
MexaHu3MBbI 1EUCTBUI
aHTUOMOTUKOB. MeXKIIeTOUHAS
KOMMYyHUKaius 6akrepuit. UyBcTBO
KBOpyMa.

[Ipumenenue 6aktepuit
yenoBekoM. Kunernueckoe
onucaHne OMOCUHTE3a MPOJTYKTOB
MUKpoopranusmamu. bakrepuu,
KOTOpPBIE MOTYT pa3jararb
IUTACTUK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHBIE accoluaiu
PacTEeHU C MUKPOOPTaHU3MaMHU

KJIETOYHOW CTEHKH
METO/IOM OKpAIlIMBaHUS
o I'pamy» (ripu
HAJIMYUU PEAKTHUBOB).
JlaGoparopnas pabota
«IIpurorosnenue
PKA3HEHHBIX
pernapaToB
MOJIOYHOKHUCITBIX
OaKkTepuin».
JlabopaTtopHas pabota
«IloceB cMbIBa C pyk Ha
yamku [letpm».
JlaGoparopnas pabota
«Bblenenne uncTou
KYJIbTYpbl OaKTEpHIl.
Meton pa3BeeHU.
Metoa ucTOAIIEro
HITPUXAY.
JlabopaTopHas pabota
«Mopdomoruyeckas
XapaKTePUCTHKA
BBIJCJICHHON YHUCTOMN
KYJbTYPBI:
XapaKTEepPUCTUKA
KoJIoOHUH, hopMa
OaKTepHii, TUI
KJIETOUHOUW CTECHKI.
JlaGoparopnas pabota
«CpaBHeHuE pocTta
MUKpPOOPTaHU3MOB Ha
yarike 0e3 u ¢
T00aBICHUS
AHTUOMOTHUKOBY.
Hccnenosarensckas
pabota «Ilonck
MUKPOOPTaHN3MOB
00Ja1arommmx
AHTarOHUCTUYECKOMN
AKTUBHOCTBIOY.
Hccnenoarenbckas
pabota «Bsienenue
MOJIOYHOKHUCIIBIX
OakTepui,
UCCIIEIOBAHHUE UX




AKTUBHOCTH.
UccnenoBarensckas
pabota «Bbiaenenue
OaKTepuii MOJE3HBIX
JUISL PACTEHUI.

Tema 3.
JyKapuoTHYECKHUe
OpPraHu3Mbl B
OMOTEeXHOJIOTHH
(Iu1ecHeBBIE TPUOBI,
AP OXKH,
Bojopocn) (12 )

[1necHeBbIe rpUOBI TPOAYLIEHTHI
OMOJIOTUYECKHU aKTUBHBIX BEIIECTB
OO6m1as xapakTepUCTHKA APOXKIKEN
caxapomuiietoB. cropus
UCIIOJIb30BAHUS IPONOKEN B
TPaAUIIMOHHON OMOTEXHOJIOTHH.
TexHonoruu BUHOAETUSA U
XJIe00IIeUCHMS,
CIIEMATU3UPOBAHHBIE PACHI
Opoxckeil. MeTabomu3M JpoAoKen.
Peakuusi cnupToBOro OpoKEeHU.
[Tony4denne BTOpUYHBIX
MeTa00JIUTOB B APOXIKaX. Jpoioku
Kak MPOJAYLIEHThl OMOTOILIUB.
[Tonydenue 1eeBBIX OEIKOB B
TPOAOKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MIOJIOBOTO PA3MHOKEHUSA Y
JIPOKIKEN, 3HAUEHUE U3YUCHUS
MHUTO3a U HIUTOKUHE3A JIJIs
ONTUMU3AIMHU TPOLIECCOB
KyJIbTUBUPOBAHUS IPOHKIKEBBIX
IITAMMOB, TOHUMAHUS IPUYUH
MaTOr€HHOCTH JAPOAOKEN U TpuOOB,
MOMCKa MUIIICHEN (QyHTUIIUIOB U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
penapaToB.

Bopopocinu — nepcrieKTuBHbIN
0OBEKT sl MPOU3BOJICTBA OEJIKa U
yIJIeBOJIOB. broTexHomornueckue
METOIbl OYMCTKH TBEP/IbIX,
KHUJKUX OTXOJIOB U Ta3000pa3HbIX
OTXO0JI0B MPOon3BoACTB. CTOUHBIE
BOJIbl. CXEMbI OYUCTKHU.
buodunbtpsl, a3poTeHKH,
METAHTCHKU, OKCUTEHKH.
AKTUBHBINA UJT U BXOJISIIIHME B HETO
MUKpoopraHu3msl. Mcronb3oBanue
BOJIOPOCJIEN B OUUCTKE CTOYHBIX
BO/I.

JlabopaTopHas pabota
«IToacuer kieTok
TPOXKEN B Kamepe
['opsieBay.
JlaGoparopHas pabota
«OOHapy>keHue
IPOJYKTOB CIUPTOBOTO
OpOKEHHUSI: STUIIOBOTO
CIUPTa U YTIAEKUCIOTO
razay.

JlaGoparopnas pabota
«Habmronenue
Pa3MHOXKCHUS
TPOMKIKEBBIX KIIETOK.
[Tpaktuueckas padbota
«ITosyuenue TBOpOTa M
Keupa Ha OCHOBE
MOJIOYHOKHUCIIBIX
OaKkTepuiny.
[TpakTuueckas pabora
«OcHOBHBIE BU]IBI KBaca
U UX XapaKTePUCTUKA»
«poxxu u
MOJIOYHOKHCITBIC
OakTepuu,
IPUMEHSEMBIE TS
MIPOM3BOICTBA KBACay.
[IpakTuueckas padbora
«CpaBHUTENBHBIN
aHaJIN3 Pa3BUTHUS
JPOXKEN B a3pOOHBIX U
aHa’POOHBIX
YCIOBHSIX).
[Tpaktuueckas pabota
«Meto[1pl OLICHKH
CBOMCTB
XJ1Ie0OMEeKapHbIX
TIPOAKIKEH.
OcoOenHoctu
IPUMEHCHUS




IPECCOBAHHBIX,
CYIICHBIX
WHCTaHTHBIX
TIPOHKIKEN.
UccnenoBarenbckas
pabora «Bnusinue
(U3UKO-XUMHYECKHUX
(bakTOpOB Ha KAYECTBO
OMOTEXHOJIOTMYECKOM
npoaykiuu (KBac,
kedup, chIp, Xj1ed 1
Ip.)».
Hccnenoparenbckas
pabota «BnusiHue
(UBUKO-XUMHYECKHUX
(bakTopoB Ha pOCT
Bojopociu (Chlorella
vulgaris)».

Tema 4. HacnenctBennocts u [IpakTuueckas padbora
HacaencrBennas U3MEHYHUBOCTb — OCHOBHBIE «MonupukannonHas
nHpopmanus (8 4) | CBOICTBA JKUBBIX OPTaHU3MOB. MU3MEHYUBOCTD (JINCTHA,
N3menunBocTs. Bunnl UTOJIKH C OJTHOT'O
WU3MEHYUBOCTb. JIEPEBA)».
I'en —MaTepuranbHbIl HOCUTEIb [Tpaktrueckas padbota
HACJIEICTBEHHOCTH U «I"eH — uHCTpYKUUA TIO
n3MeHunBocTU. HyknenHoBsie cOOpKe KJIEeTKH (Ha
KUCIOThI. JIokanu3arus oucepe win
T€HETUYECKOro MaTepuasa B KOHCTPYKTOPE)».
KJeTke. /lenenue KIeTok. [IpakTuueckas padora
Permukarus JIHK. OcHoBHAas «MyTranus Ha
JI0TMa MOJIEKYJISIPHON OMOJIOTHH. oytepOpoe (moboi
Tpanckpunuus. Tpancusauus. 00BEKT U3 MpeabIayIeH
MyTtanuu. paboThI, T/I€ U3MEHEHUE
UHCTPYKLUU PUBEAET
K U3MEHEHUIO
BHEILIHETO BHU/IA
00BEKTa)».
Tema 5. [TosioxeHne BUPYCOB B CUCTEME [IpocmoTtp
Bupycosorusi (6 4) | opranndeckoro mupa. CTpyKTypa v | JOKYMEHTAJILHOTO
XUMUYECKUN COCTaB BUPYCOB. ¢buabMa o BUpycax.
Knaccudukanus Bupycos. [Tpaktrueckas padota.
Penponyxkuus Bupycos. Bupycsl - «MeTton pa3BeaCHUIN.
BO30yIuTENN MHPEKIIMOHHBIX [Tpaktruueckas padoTa.
60se3Heil. OHKOBUPYCHI. «TutpoBanue

bakrepuodaru: ctpoenue,

O6axTeprodarony.




CBONCTBA, IPUMEHEHHE.
buonoruueckue MmeToasl 00pHOBI C
BHpYyCaMH.

Tema 6. 'ennasn OCHOBBI T€HHOU UHKEHEPUHU. [TpakTrueckas padbora
HH/KEHePHUs U Bektopa. Cneunduueckue «OH/IOHYKJI€a3bl
OMOTEeXHOJIOTHH (depMeHThI OaKTepHil. pecTtpukuuu (pabota c
(8 v) buoTrexHonoruu npoayKuuu HYKJICOTUTHBIMU
0eJIKOB B OaKTEpHAIbHBIX MOCIIeA0BATEIBHOCTIMU
KyJbTypax. JlocTuxkeHust reHHOM Ha Oymare)».
WHXEHEPUH 1 OMOTEXHOJIOTHH. [IpakTuueckas pabora
CRISPR/Cas — cucrema «['eHHBIE HOKHULIBI -
aJanTUBHOTO UMMYHHTETA CRISPR/Cas
Oakrepuii u apxeil. TMO. Metoasl | (MogenupoBaHue Ha
noxyuenus: [ MO. Oymare)».
Urpa-nuckyccus:
«Bpmrpaii rpaHT Ha
cozpanue I'MOy.
Tema 7. JlomecTrkanus OCHOBHBIX Juckyccns
buorexHos0oruu B JIOMAIIHUX KUBOTHBIX «JlomecTukaius, Bce a1
’KMBOTHOBO/ICTBE COBPEMEHHBIE SKCIIEPUMEHTHI 110 pacTeHUs U KUBOTHEIE,
8 4) JIIOMECTUKAUN )KUBOTHBIX KOTOpBIE )XKUBYT PALOM
(Jlucuua, HOpKa H Jip. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOU IIKOJIBI OJIOMAITHUBAKOTCS ?
akazeMuka bemnsena). MO’KHO JIU CUUTATH
CoBpeMeHHbIE METO/IbI B TapakaHa
KMBOTHOBO/JICTBE: TPAHCIJIAHTALINS | OJOMAIIIHEHHBIM
AMOPHOHOB, XUMEPHBIE )KUBOTHBIE, | JKUBOTHBIM?).
KJIOHUPOBAHHUE. [IpakTuueckas padbora
OcHOBHBIE 00JIE3HH KUBOTHBIX U «MeTouka
pOJIb TATOTEHHBIX KJIOHUPOBAHUS
MUKPOOPTaHU3MOB M Mapa3uToB B | (MOJEIMPOBAHUE HA
pa3BUTHH 3a00JICBaHUH JOMAITHUX | Oymare).
YKUBOTHBIX M OCHOBHBIX Mepax [IpakTuueckas padbora
O0pbOBI C HUMHU; POJIb TIOJIE3HBIX «CocraBneHue pauoHa
MUKPOCUMOMOHTOB B OPTaHU3Me MUTAHUS YKUBOTHOTO,
AKUBOTHBIX. [losi0kUTENIBHOE U pacyeT pacxoJI0B Ha
1no004YHOE (OTpULIATEIBHOE) COJIEPIKAHUEY.
BO3/ICHCTBUH aHTUOMOTUKOB Ha Hccnenoparenbckas
OpraHu3M B XOJ€ JICUCHHUS pabota «OrneHka
KUBOTHBIX; LIEJIU U 3a/1a4H KaueCcTBa MOJIOUHOM
BeTepUHapHu. buotexHonorus MPOTYKIIMI.
KOPMOBBIX IIpenapaToB.
Tema 8. OCHOBHbBIE METO/IbI CEJIEKIINH. [Tpaktuueckas pabota
buorexHosioruu B I'ubpunuzanus. ®opmsl 0TOOpA. «BpIpaiuBaeM ropox.
PacCTEeHHEBOACTBE OCHOBHBIE HANPABJICHUS Kak npoBectn




(10 a)

CEJIEKIINU: YJTy4YIlICHUE
YPOKaUHOCTH, YCTOMYMBOCTH K
OMOTHUYECKUM U a0MOTUYECKUM
dakTopam.

OcCHOBHBIE TOAXObI CENEKINN U
OMOTEXHOJIOTHH KYJIbTYypPHBIX
pactenui, [ mbpuauzanus,
OTJaJeHHas THOPHUIN3ALIHS,
HCKYCCTBEHHBIA 0TOOD, TETEPO3HC,
TpaHchopMalys, MyTareHes,
T€HETUYECKOE PEIaKTUPOBAHUE).
Hctopus cenekunu B Poccuu u
MUpE, UCTOPHS pa3BUTHUS
BAKHEUIINX COPTOB KYJIBTYPHBIX
pacTeHuil.

Kak genoBek MOXeT
MOAU(PUIMPOBATH PACTEHUA?
I'ennas nrxenepus pacteHuit: Yro
TaKO€ TeHETUYECKasi HHKEHEPHS
pacteHuid. TpaHCT€HHBIE pACTCHUSI.
Meroasl nonyuenus. O0pa3oBaHue
OIYXOJIEN Yy paCTCHUM.
ArpobakTepuanbHas
TpaHchopmanus: Ti-T1a3MuIbl.
I'enst T-JIHK. MonekynsipHo-
T€HETUYECKUE MEXAHU3MBbI
TpaHchopmaruu. ['eneTnyeckoe
penaktupoBanue. CoBpeMEHHbIE
HOJXOJBI M TIOCTHKEHUS
TFE€HETUYECKOT0 PEAAKTUPOBAHUS
pacTeHuil.

EcTb 11 xu3Hb B poOupke?
buoTtexHomorHs KyJIbTypHBIX
pacTeHuil.

CKpEUIUBaHUE Y
ropoxap.
[IpakTuueckas padora
«]'eHOMHBIEC HOKHUIIBI
(MoJieTMpoBaHue
pabOThI CUCTEMBI
CRISP-Cas).
UccnenoBarenbekas
pabota «BeipanBaHue
pacTeHui B IpoOHpKe»
(MOXXHO
BOCIIOJIb30BaThCS
pe3ysbTaTaMu
TPEIBITY X
HKCIIEPUMEHTOB 10
COCTaBJICHUIO
MTUTATEeILHBIX
pacTBOPOB IS
pacTeHuii).

Mopyab «MoJiekyJisipHble 0CHOBBI (pu3uojiorun u papmaxosiorun» 9 kiiace

(68 yacoB)
Tembl OCHOBHOE COIepKaAHUe JesATeILHOCTD
IIKOJbHUKOB

Tema 1. BBenenue. buorennbie 2j1eMEeHTHI: HccnenoBarenbckas

dusnosoruueckas opradorensl: O, C, N, H. paborta

xumus (20 v) AxTuBHBIE POpMBI KHCITOpOaa, uX | «KomuyecTBeHHas
MoJTyueHue, HeUTpanu3aIusi. OIIEHKA COJICp>KaHUS
Makpo3JieMEeHThI: TIPOLICHT MHUKPOIJIEMEHTOB WU




coJiepKaHUsI B OpTaHU3ME,
BBITIOJTHSIEMas (PyHKITHSA,
coJiepKaHUE B IPOTYKTaX MATAHU.
Ca2+ - cBa3bIBaroIe OCIIKH,
JCTIOHUPOBAHNUE KaJIbIIHS,
PETYJISAIUS YPOBHS KaIbIHUS B
OpraHu3Me: TOPMOHEBI Touek. Mg —
CTpoeHue XJiopoduiria, ero
AKTUBAITUS COTHEYHOU SHEPTHECH.
MUKpOAJIEMEHTHI: B KAKUX
MOJIEKYJIaX COJIepKaTcs,
BBITIOJTHSIEMas (PyHKITHSA,

COACPIKaHNC B IPOAYKTAX ITUTAHHAA.

[TocnencTBus nepea03uPOBKU
MHUKpOdIeMeHTaMu. Fe —
yCBauBaeMbI€ TUIIbI COCTMHECHUI
xesesa. I'eMornpoTenHsl,
reMOIIMaHuH, TUTOXpoMbl. Cu —
YCBOCHHUE U TPAHCIIOPT MEJIN.
benku, conepxaiiue Meab.
[TaTosiornueckue CUHIPOMBI
Menke u Bunbcona, CBsI3aHHbBIC C
MeTabO0IU3MOM MEIH.
TOKCUYHBIE PJIEMEHTBI
[Tepuoauyeckoil CUCTEMBI ISt
opranu3Ma. Biusinue HegocTaTka
MaKpo U MHUKPOIJIEMEHTOB Ha
YKUBBIC OPTAHU3MBI.

XKupsi. 3aboseBaHus YeIOBEKa,
CBSI3aHHBIC C HAPYIICHUSIMU
KUPOBOTO OOMEHa.
Jucnununemun.

VrieBojpl. 3a00JIeBaHU YeJIOBEKa,
CBSI3aHHBIC C HAPYIICHUSIMU
yIJIeBOJHOTO oOMeHa. CaxapHbIii
nraoer.

benku. Ctpoenue. 3aboeBanHus
YeJI0BEeKa, CBSI3aHHBIE C
HapyLIEHUsIMUA OETTKOBOTO OOMEHa.
OyHk1uU 6eKoB. DEepMEHTHI.
Mexanusm aenctus. Knaccsl
(hepMEHTATUBHBIX PECAKITHM.
KodepmenTsr.

BuTtamuHbl ’KHPOPACTBOPUMBIE,
BoJiIopacTBOopuMEIe. [IpeBpaliienne

BUTAMUHOB B ITAIIEBBIX
IIPOJTYKTAX).
[IpakTueckoe 3ansTue
«KauecTBeHHBIE
peakuuu Ha
OpraHUYECKHe
MOJIEKYJIBD).
[IpakTueckoe 3ansTue
«JIeHaTyparys OEIKOB
[IpakTueckoe 3ansTre
«/3yueHne akTHBHOCTH
aMUJIa3b».
[IpakTueckoe 3aHaTHE
«JInanus (kierouka

Tpayoe)».




BUTAMHHOB B aKTUBHBIE ()OPMBI
Ko(pepMEeHTOB. ABUTAMHHO3HI.
OcHOBHBIE TUITBI META00TMYECKUX
peakiuii. bruosneprernyeckue
npouecchl. [ mukonus. [uki
Kpe6ca. Llens nepenoca
3NEKTPOHOB. OKHUCIIEHUE KUPHBIX
kucioT. Katabonusm
AMHHOKHCIIOT. [ TFOKOHEOTeHE3.
CuHTE3 YIIIeBOI0B, OCIIKOB,
KHUPOB. MeTabomuTHueckue
3a0oneBanus. [IpakTuyueckoe
3aHSTHE: «pEIICHUE 3aa4 Ha
SHEPreTUYECKUI OOMEHY

Krnetka. [Tonsitue MeMOpaHsbi.
Oynkmy MmeMOpaH. Bupl
TPAHCIIOPTA B KIIETKY.
MeMOpaHHbIE OPTaHOUIBI.
3aboseBaHus CBSI3aHHBIE C
HapyIleHueM paboThl MeMOpaHHBIX
opraHesui, 60J€3HU HAKOILJICHUS.
TuIbl KOHTAKTOB MEXY KIETKAMH.
3HaYCHUE MEKKIICTOUHOU
KOMMYHUKAIIUU JJISI 3] 0POBbsI
opraHu3ma.

Anpo. YpoBHU yIIaKOBKH
XpOMaTHHA. XPOMOCOMHBIE
Teppuropun. HememOpanHbie
OpraHOUJIbI.

Tema 2.
MougekyasipHast
ouoJiorus (20 u)

OCHOBHbBIE BEXU PA3BUTUS
MOJIEKYJISIPHOM OMOJIOTHH.
HyxknenHoBbIE KUCIIOTHL.
OCHOBHBIE IPUHIUIIBI CTPOCHUSL.
MarpuuHblie cuHTE3bI. Perukanus
— OCHOBA KJIETOYHOTO JEIECHUS.
[TpuHUMNBI pEeTUIMKALIUY.
MyTtauuu. YUTo BbI3bIBACT
u3meHeHus B crpoenuu JJHK.
[IpuHMnbl penapanuu.
Tpanckpunusi.

I'enetnueckuii koa. TpaHcisauus.
Opranu3zaiusi reHoMa BUPYCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXAaHU3MBbI UX JICUCTBUSI.
Opranuzanusi reHoMa OakTepuit

[IpakTuueckas padbora
«Brigenenne JIHK u3
OaHaHay.
[Tpaktrueckas pabota
«Mopens JIHK-
opUTramm».
[Tpaktuueckas pabota
«Omnpenenenue
KauecTBa MpenapaTroB
JIHK ¢ momorisro
CneKTpooToMETpUN»
(Mpy HATUYKUH
000pyAOBaHUSA).
[Tpaktuueckas padbota
«PemmmkaruBHas
MalimHa (urpa-




AHTHOaKTEepUaIbHBIC TIPETIAPATHI.
Opranuzanusi reHoMa 3yKapuoT
I'eHOMHOE pelakTHpOBaHUE.

JEMOHCTPALIHS ).
[IpakTuyeckas pabota
«ITHP (Monenpb
aMIuiipuKamus Ha
Oymare)».
[IpakTuyeckas pabota
«Cuia mpoMoTopa.
[IpakTuyeckas pabota
«Pemenue 3agau Ha
T€HETUYCCKUMN KO .
[IpakTuueckas padora
«DoauHT OEIKOBY.
HccnenoBarenbckas
pabota
«Pacnpocrpanenue
AHTUOUOTUKOPE3UCTEHT
HBIX OaKTEpUD».
[IpakTuyeckas pabora
«Pabora B
COBPEMEHHBIX
FeHETUYECKHUX 0a3ax
naHHbIX. [[poBeneHue
In silico ananuza

MOCJIEA0BATEILHOCTEN
TEHOBY.
Tema 3. [Tonstue o nexapcrBax. [Ipunmune! | MccnegoBarensckas
dapmakoJiorus MOAX0/a K TOMCKY HOBBIX paboTta «IKCIepruMeHTa
(28 u) JIEKAPCTBEHHBIX CPEJCTB. IO OINPEIEICHUIO

CKpHWHMHT ¥ €T0 METO/IBI.

ITytu BBenenus JIC.
dapMaKOKWHETHKA JICKAPCTBEHHBIX
BelecTB. BecacbiBanue
(abcopO1tus) nexkapcTB. OCHOBHBIE
MEXaHU3MbI BCACHIBAHUSI.
TpaHcnopT JIEKapCTBEHHBIX
BelIEeCTB. [ 'eHbl 1 OeIKu nepBo
¢a3bl OuoTpanchopmanuu. [Tytn
BBIBEJICHUS JICKAPCTB U3
OpraHu3Ma. DKCKpeus u
snuMuHaNMs. ['eHbl u 6emKu
BTOPO# (ha3bl OuoTpanchopmanuu.
®apmakoarHaMuka. [ 1aBHOE U
no6oyHOe, pe30pOTUBHOE U
MECTHOE, IpsIMOe, HEMPsIMOe 1
pedriekTopHOE AciicCTBHE.

TOKCUYHOCTH BEIIECTB
Ha apTEMUIUSIX).
[TpakTuueckas pabora
«Kapra sxcnpeccun
10(paMUHOBBIX U
CEPOTOHUHOBBIX
peuenTopoB B MO3re
MBIIIEH.
HccnenoBarenbckas
pabota
«lloBeneHuecKkre TeCThI
Ha prIOkax Danio rario.
CaeTyo-TemMHas
Kamepay.
HccnenoBarenbckas
pabota
«lloBeneHuecKre TECThI




Bubl B3anmoaencTBUA JIEKAPCTB.
CunHeprusM U aHTaroHU3M Ipu
COBMECTHOM JICVCTBUU
JIEKAPCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTHU
TpancMeMOpaHHBINM CUTHAJIUHT.
THIIBI KJIETOYHBIX PEUEITOPOB.
MeMOpaHHbI€: HOHHBIE KaHAJIbI,
KaTaJTUTUYECKHUE U CONPSKEHHBIE C
G-0enkamu; BHYTPUKJIETOYHbIE!
LUATOIJIA3MATUYECKUE U SITIEPHBIC.
MexaHu3Mbl TUTaHA-peLeITOPHOTO
B3anMoencTBUA. CEJIEKTUBHOCTD
(M30MpaTenbLHOCTD) AEHCTBUS,
CBSI3b «XMMHUYECKasl CTPYKTypa —
dbapmakonorunyeckas akTHBHOCTb
BEILIECTB)»

PapMakoJIOrH4ECKON MOLYIISIIAN
CHUHANTHYECKON XOJIMHEPTUUECKOMN
nepenaun. MosiekysspHbIN
MEXaHU3M JEUCTBUS U
dbapMakosioruyeckue cBoiictea M-
XOJIMHOOJIOKATOPOB,
TaHTJIMOOJOKATOPOB U
KypapenogoOHbIX CPEACTB.
PapMaKoJIOrH4eCKast PEryJIsALns
AKTUBHOCTHU aJIPEHEPTHUYECKOTO
cuHarca. AIpeHOMUMETHUKH,
aapeHoOI0KaTOPHI,
CUMITATOIUTHKHU.

MonexynsapHas hapMakoIorus
AHTUAJJIEPTUYECKUX CPEACTB.
['mcTaMHHOBBIE PELIENTOPHI: TUIIBI,
MOJIEKYJISIpHAsE OpTaHU3alIHsl.
Crabunmuzatopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBI MEXaHU3M
JIEHCTBUSA, OCOOCHHOCTH
KJIMHUYECKOTO MPUMEHEHUS, TOUKH
IIPUIIOKEHUS JEUCTBUS
WHTUOUTOPOB JIUITHIHBIX
MEUATOPOB.

MexaHu3M JEUCTBUS U
PUMEHEHHE ITPenapaTos,
CTUMYJIUPYIOLIUX IPOLIECCHI
UMMYyHHTETa. DapMaKOJIOrHUecKast

Ha ppIOKax Danio rario.
OTKpbITOE TIOJIEY.
UccnenoBarenbekas
pabota
«IToBeneHuecKkue TecThl
Ha priOkax Danio rario.
CraitHoe moBEAEHUEY.
[IpakTuueckas pabora
«BnusHue agpeHannHa
Ha CepJICYHbIE
COKpAILEHUS
(mporpammHoOe
obecreueHue)».
[Tpaktrueckas padbota
«l'ucronoruyeckue
npenapaTbl UMMYHHOM
CUCTEMBD».
[IpakTuueckas pabora
«I'mcronornueckue
MpenapaTbl HEPBHOMN
CUCTEMBD».




XapaKTEPUCTUKA UHTEPICUKUHOB:
MOJyYEHUE, MEXAHU3M JICVCTBHS,
npuMeHeHne. OCHOBBI
naTo(U3n0I0TUH OCTPO(Pa30BOro
OTBETAa, MEIUALIMS BOCITAJICHUS.
MounekyJISIpHbIA MEXaHU3M
IIPOTUBOBOCTIAIIUTEIBLHOTO
JICUCTBUS
IFOKOKOPTUKOCTEPOUIOB,
HECTEPOUJTHBIX
MPOTUBOBOCIIAIMTEIBHBIX CPEJICTB.
[TonsiTre 0 HAPKO3€ U HAPKO3HBIX
npenaparax. Kinerounsiii u
HEPBHBIA HAPKO3.
dapmakosiornyeckas
XapaKTEpUCTHKA OTJEIbHBIX TPYIII
HapKO3HBIX CPEJCTB.
[TocenoBaTenbHOCTD NEUCTBUS HA
LEHTPAIbHYIO CUCTEMY.
DU3NOIIOTHIECKHUI COH; (ha3bl CHA.
Bunap! Hapymiennit cHa [lonsitue o
MEJIMKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TUITHOTHUKAX).

MosekynsipHbIE aCHEKThI
Houuienuuu. OnuaTHbIe
pELEenTOPhI, UX TUIIHIL.
OHkedanuHbl U SHAOPOUHBI -
SHJIOTEHHBIE JIUTAH 1Bl OTTUATHBIX
pEeLenTopoB.

AHTHUIICUXOTHUYECKOE JICHICTBHE,
BIUSIHUE HA (QYHKIIUIO
SKCTPAIMPAMUIHOU CUCTEMBI,
AMOITMOHAIIbHYIO CPEpPy, PBOTHBIN
LEHTP, ApTEpPUATBLHOE JIaBJICHHUE,
LHEHTP TEPMOPETYJIALINY.
MousekynspHble MEXaHU3MBbI
JIEUCTBUSI HEUPOJIETITUKOB,
BIIMSHUE Ha J0(PaMUHOBBIE,
CEpOTOHUHOBBIE, ATIPEHO- U
TUCTAMUHOBBIE PELENTOPHI, UX
JNEUCTBUE HA KIIETOYHbBIE
MeMOpaHbl, Ha IETTOHUPOBAHKE
TKAHEBbIX MOHOAMHHOB.
[Torenunan-3aBUCUMbIE HATPUEBBIE




KaHaJIbl KaK MUIIICHH JICHCTBUS
MECTHBIX aHECTETUKOB. CII0COOBI
MHTHOMPOBAHHUS MOTEHIIMA-
3aBUCHUMBIX HaTPUEBBIX KAaHAJIOB
MECTHBEIMH aHECTETUKAMH.

Moayab «MoJieKyJIsipHbIe 0CHOBBI cejieKnm» 9 Kirace (68 yacoB)

n3MeHenus B crpoenun JIHK.
[IprHIMIBI penapanny.
Tpaunckpunius. ['eneTnueckui
kox1. Opranu3anysi FeHOMa BUPYCOB
[IpoTHBOBHUpYCHBIE CPEACTBA,
MEXaHU3MBbI UX TEUCTBUS.
Opranuzanusi reHoMa OakTepuit
AHTHOaKTEpUaIbHBIE TPENAPATHI.
Opranu3zaiusi reHoMa 3yKapuoT
I'enoMHOE penakTUpOBaHHUE.

Tembl OcHoBHOe coepkaHue JeATeJIbHOCTH
IIKOJbHIUKOB
Tema 1. OcCHOBHBIE BEXU pa3BUTHS [IpakTuueckas padora
MouJiekyasipHast MOJIEKYJIIPHON OMOJIOTHUH. «Boiaenenune [JHK u3
ouoJsiorus (20 u) HykienHOBBIE KUCIIOTHI. OaHaHay.
OCHOBHBIE IPUHIIUIIBI CTPOCHUS. [IpakTuueckas padbora
Martpuunslie cuHTe3bl. Perumnkanus | «Mogaens JIHK-
— OCHOBA KJIETOYHOTO JECIECHUS. OpUraMm».
[IpyHIMIBI peIUTUKALUN. [TpakTuueckas padbora
MyTtanun. UTo BhI3bIBAaET «Omnpenenenue

KauecTBa IpenapaTon
JIHK ¢ momoIipro
CHEKTPO(HOTOMETPUL
(mpu HaTU4YHUH
000pyAOBaHNUSA).
[Tpaktrueckas padbota
«PerunkaruBHas
MaiuHa (urpa-
JEMOHCTPALIHS )».
[TpakTuueckas pabota
« TP (monenb
aMIuIipuKaIys Ha
Oymare).
[Tpaktrueckas padbota
«Cuia nmpomMoTOpay.
[TpakTuueckas pabota
«Pemenue 3a1a4 Ha
TEHETUYECKUU KOJ.
Tpancaauus».
[Tpaktuueckas padbota
«DonauHr OEIIKOBY.
HccnenoBarenbckas
pabota
«Pacnpoctpanenue
AHTUOMOTHKOPE3UCTCHT
HBIX OaKTepHii».
[Tpaktuueckas pabota




«PaboTa B OBpeMEHHBIX
FeHEeTUYECKHUX 0a3zax
naHHbIX. [IpoBeneHue
In silico ananu3za

MOCJIEIOBATEIBHOCTEM
TCHOBY.
Tema 2. [Ipenmer reneruxu. Kparkas Pounesas nrpa
MouiekyJsipHbI€e UCTOPUS PA3BUTHS NIPEJICTABIICHUS | «AJUIENIN».
OCHOBBI T€HETUKH O HACJIEJICTBEHHOCTH. UccnenoBarenbekuii
(20 u) OT rena K mpu3HaKy: KaKk poeKT MyTareHHbIe
packpacuTh KoTa. YTo Takoe (bakTopsI.
npusHak? [lyTe OT reHa 1o Ponesas urpa «Cynp0a
npu3Haka. Myranuu. Amienu. KJIETKW». [ eHbI-
['eTepo3UroThl U TOMO3UTOTHI. IIEPEKIIF0YATENH.

JIoMHHaHTHBIE U PELIECCUBHBIE
aJuIeTu.

I'ens1 cTposT Opranusm.
BxitoueHue v BBIKIIIOUEHUE
OospIoro Habopa reHoB. Kak
KJIETKH IOHUMAIOT, KAKUE TE€HBI
JIOJKHBI paboTaTh.

JIuCKpeTHOE Hacae10BaHUE
IPU3HAKOB. 3aKOHBI MeHaes:
OJIMH I'€H - OJIUH Ipu3HaK. Cxema
CKpeIlIuBaHus. 3aKOH
eAMHO00pa3usi THOPHUIOB NIEPBOTO
MOKOJIEHUA. 3aKOH PaCIIETUICHUS
IPU3HAKa BO BTOPOM IOKOJIEHUH.
3axoHbl MeHaens: HECKOIBKO
I'€HOB - HECKOJIbKO MPU3HAKOB.
JurnOpuaHoe CKpelrBaHue.
HeszaBucumoe pacxoxeHne
xpomocoM. ClreruieHHOe
HacJIeJOBaHUE.

B3anMopaelicTBuE TeHOB.
AJNENbHOE U HEAIUIENBHOE.
Onpenenenue nona. [lonossie
XpOoMOCOMBI. CaMIIbl U CAMKH.
Biusinue hakTopoB okpyskaromiei
cpenbl. XpOMOCOMHOE
ornpenenenue nona. Ilomossie
xpoMocomsbl. [Ipobnema
JOIIOJTHUTENIBHON X-XpOMOCOMBI Y
XKEHIIUH. TpeX1BETHbIE KOIIKH.

[IpakTdeckoe 3a1anne
«ANTOPUTMBI 17151
KJIETOK.
[IpakT4eckoe 3a1anne
«Enunoobpasue
MIEPBOTO MOKOJICHUS.
[IpakT4eckoe 3a1anne
«Pacmennenue Bo
BTOPOM MOKOJICHUW.
Hccnenosarensckuit
MPOEKT «3aKoHBI I
Mennens B
HKCIIEPUMEHTE.
[IpakTyeckoe 3aianue
«Pemerka [lenneray.
[IpakTueckoe 3a1anne
«HacnenoBanmue,
CLEIUICHHOE C TIOJIOMY.
[IpakTueckoe 3aHaTHE
«BzaumoperncTBus
reHOB (MOJICIMPOBaHUE
CHHTE3a U TpaHCIOpTa
MIUTMEHTA B KJIETKY )».




Tema 3.
MouiexkyJsipHbI€e
OCHOBBI CeJICKIIUH
(28 4)

I'eHbl B monyJIsIUsIX: BEJIUKOE
paBHoBecue. [lonyisiiusa. HacToTsl
BCTPEUYAEMOCTH MPU3HAKA U
ansensd. YpaBHeHue Xapau-
Baiitn6epra. [lomynsuun
MEHSIIOTCS: YHCIIEHHOCTb,
MUTpaIMs U BBIOOp Cympyra.
@aKTOpbI, KOTOPHIE BBIBOJSAT
MOMYJISIUIO U3 PABHOBECHUS Xapau-
Baitn6epra. UucineHHOCTh
nonyisinuu. Ponesas urpa
«9ddekt ocHoBarens». [perid
reHoB. Myrannu. Hecnydaiinoe
ckpenuBanue. M3onsamus.
[Tonmynsiuuu MEHSIOTCS:
€CTECTBEHHBIN 0TOOp. Mexanusm
JIEUCTBUS €CTECTBEHHOTO 0TOOPA.
JIBIoKyIIuid 0TOOp.
Monudukarnmonsas
U3MEHYUBOCTh. CTaTUCTUUECKUE
0COOEHHOCTH MOIU(PUKAIITUOHHOM
n3MeHunBocTH. Hacnmenoanue
KOJINYECTBEHHBIX MPU3HAKOB.
KonuuecTBeHHbIE TPU3HAKHY.
CpenoBas U3BMEHYNBOCTh
npusHaka. Koappuuument
HACJIEyEeMOCTH Npu3Haka. OTBeT
Ha otOop. [Tonck reHon
KOJIMYECTBEHHBIX MTPU3HAKOB.
OIHOHYKIIEOTUAHBIE BAPUAHTHI
reroB. [IHK-uumn. ITomHOreHOMHBIN
aHaJIU3 aCCOLUAIIUU.

«OMBD» HaJl TEHOMOM.
[Toctrenomuas spa. O6paTHas
reHeTuka. «OMHUKCHBIE»
uccnenosanus. [Iporeom,
MeTa0o0M. JloMecTuKaus u
HEHTPBI TCHETUYECKOTO
pazHooOpa3zus. [loucku pactenuii ¢
«XOPOIIMMUY MPU3HAKAMU IS
yenoBeka. LleHTpbl reHeTUYeCcKoro
pazHooOpasus. Huxoimait IBanHoBHY
BaBunos. Cenexuusi.
KomOunarmonHas u ruOpuHas
cenekuus. I'ereposuc.

[IpakTueckoe 3a1anme
«YacToTn! anjene,
T€HOTUIIOB U
(hEeHOTHUTIOBY.
HccaenoBarenbckuil
MPOEKT «AHaIN3
T€HETUYECKON
CTPYKTYPbI MOITYJISILIUH
(Ha OCHOBE 3aKOHA
Xapnu-Baiibepra)y.
Ponesas urpa « ¢ dexr
OyTBUTIOYHOTO
TOPJIBIIIIKA.

Ponesas urpa
«EcTecTBeHHbIN
oTOOpPY.
Uccnenosarensckue
paboThI
«MoaudukanmoHHas
U3MEHYHMBOCTb
pacTeHuil B peienax
BAIIIETO MECTa
KUTEIBCTBAY.
[IpakT4eckoe 3a1anne
«ATPOHOMBD».
[IpakTyeckoe 3aganue
«I'omonornueckue
PSLABI HACIECTBECHHOM
U3MEHUYHBOCTI.




CoXpaHHUTh U U3yUUTh T€HBI, YTOOBI
MeHATh Oynyuiee. Kak nmpaBuiibHO
XpaHuTh rexwl. Komnekuuu
TeHETUYECKUX PECYPCOB PACTECHUH.
[TpakTuky™M u/minm
UCCJIeI0BATENBCKHUM MPOEKT:
MeTobl KyTbTUBUPOBAHHUS 1N Vitro
JUTSI COXpPAHEHHS TeHETUYECKHUX
PECYpPCOB pACTEHHUM U JUIS
YCKOPEHHOM CEJICKIIUH
['eHeTn4eCcKMe LEHTPHI B HALLICH
cTpaHe. [ 1e 3aHnMaroTCA
TEHETUKOW U TECHOMUKOM JUIST HY XK/
CEJILCKOT'0 XO3SIICTBA.




