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[osicHuTeAbHAS 3amKCKA

AXTyanbHOCTh U Ha3HAUYEHUE NMPOTPaMMBI

BapuanTsl peanuzaiuu nporpaMmsbl U (POpMBI IPOBEACHUS 3aHITHIA
B3aumocBs3b ¢ mporpaMmoii BOCIUTaHUS

Oco0OeHHocTH pabOoTHI Iearora no mporpaMmme

CoaepikaHue Kypca BHEYPOUHOii 1eSITeIbHOCTH

Monynb «Kak ®UBOTHBIE U PACTEHUS MPUCTIOCAOIUBAIOTCS (IBOJIIOLIMOHHAS SKOJIOTHS )
5-6 xnaccer (34 yaca)

Moayb «OCHOBBI paCTCHUEBOJICTBAY 7-8 Kitacchl (68 4acoB)

Moyib «bruotexnomorum» 7-8 kiaccel (68 4acoB)

Monaynbs «MosekysipHbIe OCHOBBI (hprsnosioruu u papmakonorum» 9 kinacce (68 yacos)
Monynbs «MonekyssipHbIe OCHOBBI CeleKIum» 9 kiacc (68 yacoB)

Ilnanupyembie pe3yabTAaThl OCBOCHHUS KyPCa BHEYPOYHOH AeSTEeIbHOCTH
JIM4HOCTHBIE pE3yIbTaThI
MeranpenMeTHbIE pe3yJIbTaThI

[IpenmeTHbIE pe3yJIbTaTh

TemaTnuyeckoe IJIAHMPOBaAHHE

Monynb «Kak )KUBOTHBIE U pACTEHHSI PUCIIOCAOIMBAIOTCS» (IBOJTIOLIMOHHAS SKOJIOTHS)
5-6 knaccel (34 yaca)

Monaynbs «OCHOBBI paCTEHUEBOJICTBAY 7-8 Kitacchl (68 4acoB)

Monyib «bruotexHomorun» 7-8 kiacchel (68 4acoB)

Monaynbs «MosekymsipHbIe OCHOBBI (hrznosioruu u papmakonorum» 9 kinacce (68 yacos)
Monaynbs «MonekyssipHbIe OCHOBBI CelieKIum» 9 kiacc (68 yacos)



INOACHUTEJIBHASA 3AIINCKA

AKTyaJlbHOCTh W Ha3HayeHue mnporpammbl. IIporpamma pazpabotana B
COOTBETCTBUM C TpeOoBaHUsIMU DenepalbHOr0 rocyJapCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHJlapTa OCHOBHOTO OOIIEro 0Opa3oBaHUs, OPHEHTUPOBAHA Ha OOECIEeUCHUE
WHIMBUAYAIbHBIX TOTPEOHOCTE OOydarolmuxcs W HalpaBlieHa Ha JIOCTHXKEHHUE
IUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOIIEro oopa3oBaHUs C
y4€TOM BBIOOpAa YyYaCTHUKAMH OOpa30BaTEIbHBIX OTHOLIEHHWW KYypCOB BHEYPOYHOMU
JESATEIIbHOCTH. JTO MO3BOJISET 00ECIEUUTh €IMHCTBO 00s3aTeNbHbIX TpeboBanuii ®I'OC
BO BCEM IPOCTPAHCTBE IIKOJHHOTO OOpa30BaHUs: HE TOJBKO Ha YpPOKE, HO M 3a €ro
IpeeIaMu.

AKTyalnbHOCTh  pealiu3allid  JJaHHOW  MporpamMmbl  OOycCJOBJIE€Ha  camou
0COOEHHOCTBIO TPOEKTHO-UCCIIEI0BATENbCKON JEATENBHOCTH. DTa JESATENbHOCTD JICKUT
B OCHOBE II03HABATEJILHOTO MHTEpEca peOCHKa, SIBISIETCS 3aJI0TOM YMEHUS TUIaHUPOBATh
Jr00bIe NEHCTBUS U BAKHBIM YCIIOBHEM YCIIEIIHOM peann3annu uaei. JIroObie n3MeHeHus
COBPEMEHHOI0 O0O0IleCTBa CBSI3aHbl C NPOEKTAMH W MCCIEIOBAaHUSIMH — B Hayke,
TBOpUYECTBE, OM3HECE, 0OIIECTBEHHOU XKMU3HU. [[03TOMY Ba)KHBIM 3JEMEHTOM pPa3BUTHUS
JUYHOCTU O0ydyaromerocst sBaseTcs (OPMHPOBAHUE OCHOBHBIX HABBIKOB IMPOEKTHO-
UCCJIEI0BATEIBCKON AEATENBHOCTH.

[TporpamMMoil mpenycMOTpeHO (OPMUPOBAHUE COBPEMEHHOI'O TEOPETUYECKOTO
YPOBHSI 3HAHMM, a TaKke W MPAKTUYECKOro OmbITa padoThl € JIabOPaTOPHBIM
000pyI0OBaHUEM, OBJIAJIEHUE MPUEMAMH HCCIEAOBATEIbCKON IeATeabHOCTH. MeToabl
OpraHu3alud  00pa30BaTENbHOW W HAYYHO-HCCIIEJOBATEIbCKON  J1€ATEIbHOCTH
MpeayCMaTpuBalOT (HOPMUPOBAHME y OOYYAIOLIMXCS HECTAHAAPTHOTO TBOPYECKOTO
MBIIICHHS], CBOOOIbI CAMOBBIPAKEHUS U UHAUBUIyAJIbHOCTH CY>KJICHUH.

Jns monaHOro ydera MOTPEOHOCTEH Yydwaluxcs B MporpaMMme HCHOJIb3YeTcs
muddepeHUMpOBaHHBIN MOAXOA, YTO CTUMYJIUPYET Yy4Yallerocsi K YBEIUYECHHUIO
MOTPEOHOCTH B MHAUBUAYAJbHON, HHTEJJIEKTYalbHOW U MTO3HABATENIbHON AESTENbHOCTH
Y Pa3BUTHUIO HAYYHO-HUCCIEA0BATEIbCKUX HABBIKOB. [IporpaMma ctaHeT BOCTpeOOBaHHOM
B IEPBYK OYepeab IIKOJbHUKAMH, KOTOPbIE HWMEIOT CTOWKMH HWHTEpEC U
COOTBETCTBYIOIIYIO MOTHUBALIMIO K U3YUEHUIO IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA,
€CTECTBEHHBIM HayKaM U TEXHOJIOTHUSIM.

B moapocTKoBOM BO3pacTe ydamuecs NposiBISIIOT CBOKO 3aMHTEPECOBAHHOCTD B TOU
WIM WHOM 00JIacTh 3HAaHUW, HAYYHOM HAIpaBJIECHUU WU MNPOPecCHOHANTBHOU
nesTenbHOCTH. Takum 00pa3oM MNPOUCXOAUT (OPMHUPOBAHUE T[IO3HABATENBHOU U
npo(hecCHOHANBHOM COCTaBISIONIEH JTUUYHOCTH, IIOMOTAeT y4alleMycsl B OINpeaeIeHUH
OyIy1Iero *U3HEHHOTO IyTH U B MPO(EeCCUOHATBLHOM BBIOOPE MOCIIE OKOHYAHUS IIKOJIBI.
[TogoGHOrO poja 3aMHTEPECOBAHHOCTD CTUMYJIMPYET MOCTOSHHOE YKEJTaHUe IIKOJIbHHUKA
K TO3HAaHUIO HOBOI'O, PAaCIIMPEHUIO M YTIYOJIEHUIO COOTBETCTBYIOUIMX 3HAHUU, U



IOJyYEHUIO HOBBIX B TOM YHCJE NPAKTHYECKUX HABBIKOB, a TakKX€ MOTHUBUPYET
ydauierocsi Ha npo(opHeHTaluto.

[IporpamMmMa HalejgeHa Ha MOMOIIb PEOCHKY B OCBOCHHWM OCHOB OpraHU3alldd U
OCYIIECTBJICHUS! COOCTBEHHO! MPOEKTHO-UCCIIEI0BATENLCKON IEATENBHOCTH, @ TAKKE B
OpUOOpEeTEeHUH  HEOOXOAMMOTO OmbITa Juig  paboThl  HaA  WHANBUAYAIbHBIM
HCCIIEIOBAaHUEM WJIM MPOeKToM. [IporpamMMa moMoXxeT HIKOJIBHUKY B Oosee TiryOoKoM
M3YYCHUU UHTEPECYIOIIeH ero 00acTu eCTEeCTBEHHBIX HayK, a TAKKe B MPUOOpPETECHUH
BAJKHBIX COLIMAJIBHBIX HABBIKOB, HEOOXOIMMBIX ISl MPOAYKTUBHOW COLMAIM3ALMH U
(opMUpPOBaHUS TPAKAAHCKON MO3ULUU!

| HaBBIKA CAMOCTOSTENBHOTO pELICHNs aKTyaJbHbIX HCCIIEIOBATEIbCKUX WU
NPAKTUYECKUX 3a/ay, BKIIOYAIOLIErO0 B ce0s yMEHHE BUAECTb U aHaJIU3UPOBATh
npoOJeMbl, HYKJAIOIIMECd B PEIICHWHU, YMEHHE JeTalbHO mpopadaTshiBaTh U
peann30BbIBaTh CIOCOOBI PabOThI ¢ HUMHU, YMEHHUE JIAHUPOBATh COOCTBEHHYIO paboTy U
CaMOCTOATENIbHO KOHTPOJIUPOBATH CBOE MPOJIBHIKEHUE K JKEITAEMOMY pe3yJIbTaTy;

| HaBbIKa reHepupoBaHusl U O0GOpMIIEHHUsSI COOCTBEHHBIX HJEH, OOJIeUeHUs UX B
yAOOHYIO JUIsl pacipocTpaHenus popmy;

- HaBbIKA YBAKUTEIBHOI'O OTHOLIEHUS K UyKUM B3IJI1aM U UEsIM, 0)OpPMIIEHHBIM
B paboTax Jpyrux JIIOJAEW, APYTUX aBTOPOB — BIAJENbLEB MHTEIUIEKTYalbHON
COOCTBEHHOCTH;

| HaBbIKa nyOJIMYHOTO  BBICTYIUJICHUS  Iepea  OOJBIION  ayJUTOpHEH,
apryMEHTUPOBAHUS W OTCTaMBAHMS CBOEH TOYKH 3pPEHUS, OTBETOB HAa BOIPOCHI
CBEPCTHUKOB U B3POCIIbIX, YOSXKIEHUS IPYTUX B CBOEU MPaBOTE, MPOABUKEHUS CBOUX
UaeH;

HaBbIKa PabOThl CO CHEUUATU3UPOBAHHBIMH KOMIBIOTEPHBIMU MPOrpaMMaMH,
1a00paTOPHBIM  O0OpPYAOBAHUEM, TEXHUYECKUMH YCTPOMCTBAMH, OUOIMOTEUHBIMU
dboHAAMU W HUHBIMH pECypcaMH, C KOTOPbIMHM MOXET ObITh CBSi3aHAa MPOEKTHO-
MCCJIEI0BATENbCKAs ACSITEIbHOCTD NIKOJIbHUKA.

Kpome Toro, pabora MIKOJbHUKA HaJ MNPOEKTOM WJIM HCCIEAOBaHHEM OyJleT
CIIOCOOCTBOBATH U Pa3BUTHIO €T0 aJICKBATHOM CaMOOIICHKH.

BapuanTsl peajnzanuu nporpamMmsbl 1 ¢opMbI IPOBeAeHUS 3aHATHIA.

JlanHasi mporpaMma paccuMTaHa Ha paldoTy cO IIKOJIbHHKaMH 5-9 Kiaccos.
Ilenarory BakHee aKLIEHTUPOBATh CBOE BHUMAHUE HE CTOJIBKO HA KA4eCTBE pe3ysbTaTa
MPOEKTa UM UCCIIEAOBAHUSA, CKOJIBKO Ha TOM, YTOOBI yUallUiics Oyyasl 3HaHUS B TOM
YHCJI€ U Yepe3 BHIITOJHEHHUE MPAKTHUECKOTO 3aJJaHusl, JAeJiall BEIBOAbI 1 YMO3aKIIOUCHUS
Ha OCHOBAHMHM CBOETO HWCCIEAOBaHUS, YYWICS CpaBHUBAThb €ro pe3yJjbTaThl C
TEOPETUUYECKIM MAaTEPHAJIOM U HUCCIEAOBAHUAMHU APYTUX IIKOJIBHUKOB. Takum 00paszom,
IIKOJIbBHUK OCBOUT OCHOBBI IIPOEKTHO-UCCIIEI0OBATENICKON IEATENBHOCTH U IPUOOpETET
HaBBbIK KPUTUYECKOTO OTHOILLIEHUS K MaTepuaiy.



[Iporpamma pa3buTa Ha MOJIYJIH, KOTOpbIe MOTYT OBITH HCIOJIb30BaHbI JUOO
YacTUYHO, JIMOO TmodHOCThIO. Tak Moaynb «Kak JKMBOTHbIE M pacTeHUS
NPUCTIOCA0INBAIOTCS (IBOJIIOLIMOHHAS KOJIOTHS) MPEINoiaracTcsl s U3yYeHHUs B 5
wimm 6 Kigacce B TedeHwe ogHoro roxa (34 yaca B rox). Moaymu «OCHOBBI
pacTeHHEBOACTBa» U «BHOTEXHOJOTHUS» paccuuTaHbl Ha 68 YacoB MU MOTYT OBITh
peanu3oBaHbl B TeUeHUU 2-X JieT (1o 34 yaca B roa) win B TeueHuu | ronaa (68 yacos B
ron). Bo BTOpoMm ciydyae BO3MOXHO MpoxoxkaeHue oboux wmoxaylsied («OCHOBBI
pacTeHueBoACTBa» B 7 uiu 8 kiacce, «bruorexnonorun» B 7 wiu 8 kinacce). AHAJIOTMYHO
Moayu «MoOJeKysIpHbIE OCHOBBI (PU3HUOIOTHH U (hapMakojgorum» U «MOoJeKysIpHbIC
OCHOBBI CEJIEKIIMN» PACCUUTAHBI HA 68 YaCOB U MOTYT OBITh PEATM30BaHbl B TCUCHUH 2-
x jiet (o 34 yaca B roa) win B TeueHuu 1 roga (68 gacoB B rox). Bo BTopoMm ciyudae
BO3MOKHO TPOXOXKJeHHE 00oux Momayiei («MoJekysipHble OCHOBBI CENEKIMN» B 8
Kiacce, «MoJekysipHble OCHOBBI (hu3nosioruu u papmakosiorun» B 9 kiacce).

MOoXHO PEKOMEHJIOBaTh HCIOIb30BaTh MOAyJIn «Kak >KMBOTHBIE U pacTEHUS
npucnocabauBaTcs», «OCHOBBI  PacCTEHUEBOACTBA», «MoOJNEKyIsipHblE OCHOBBI
CEJICKIIMM» B Ka4e€CTBE HEMPEPHIBHOTO 00pa3zoBaTenbHOTO 1KKIa (5-9 kiacce o 1 yacy B
HEJIENI0) ISl KJIACCOB arpoOMOTEXHOJIOrMYecko HampaBieHHocTd. Moaynu «Kaxk
KUBOTHBIC U PACTEHUsl MpHUcHocabIuBalOTCsa», «buoTrexHomorun» u «MoJeKysipHbIe
OCHOBBI (pM3HOJIOTHHU U (hapMaKOJIOTUU» B KaUue€CTBE HEMPEPHIBHOTO 00Pa30BATEIBHOIO
nukna (5-9 kmacc mo 1 vacy B Heaento) Jyisl KJIAaCCOB OMOTEXHOJIOTMYECKOTO WM
MEJIUIIMHCKOTO HaNpaBJICHUH.

B3aumocBsa3p ¢ nporpammoil Bocnutanusi. [IporpamMmma Kypca BHEYpOUYHOU
JEeSATEeNbHOCTH pa3paboTaHa € YYETOM PEKOMEHAALMM NPUMEPHOM MpPOrpaMMBbl
BOCIUTAHUS, YYUTHIBAET ICUXOJIOTO-TIEJarOTUYECKUE 0COOEHHOCTH JTAaHHBIX BO3PACTHBIX
KaTeropuii. ITo MO3BOJSET HA MPAKTHKE COSTUHUTH O0YUaIOIIyI0 U BOCIUTATEIHHYIO
NEATENIbHOCTD Ie/1arora, OpUEHTUPOBATh €€ HE TOJbKO Ha MHTEJUICKTyalbHOE, HO U Ha
HPABCTBEHHOE, COIIMATILHOE Pa3BUTHE PEOCHKA. DTO MPOSBIISIETCS:

B MPUOPUTETE JIMYHOCTHBIX PE3yJIbTATOB peaIM3allud MPOrpaMMbl BHEYPOUYHOM
NEeATEeIbHOCTH, HAIIIEAIINX CBOE OTPAKEHHE U KOHKPETU3ALIMIO B IPUMEPHOU ITporpaMmme
BOCITUTAHUS;

B BO3MOJKHOCTH KOMIUICKTOBAHHUSI Pa3HOBO3PACTHBIX TPYMI JUIsl OpraHU3aluu
MpoQOPUEHTAITMOHHON  JEATEIPHOCTH IIKOJIHHUKOB, BOCIHUTATEIIBHOE 3HAYCHUE
KOTOPBIX OTMEUAETCS B TPUMEPHOM MTpOorpaMMe BOCITUTAHUS;

B HWHTEPAKTUBHBIX (opMax 3aHATUM JUIsl IIKOJBHUKOB, 00ECHIEYMBAIOIINX
OOJIBIIIYI0 WX BOBJICUCHHOCTh B COBMECTHYIO C TI€JarOrOM M JPYTUMH JEThMHU
NEATEeIbHOCTh U BO3MOXXHOCTh 00Opa30BaHUs Ha €€ OCHOBE JIETCKO-B3POCIIBIX OOITHOCTEH,
KJIIFOYEBOE 3HAUYEHHE KOTOPBIX [Ji1 BOCIHUTAHUS TOAYEPKUBACTCS MNPUMEPHOM
MPOrpaMMON BOCIIUTAHUS.



Oco0eHHocTH PadOTHI YUYHTEIS 110 MPpOrpamMMme. 3ajadya yYUTeNIsl COCTOUT B TOM,
yTOOBI  COMPOBOXJAATh TMPOILECC MNPOPECCHOHAIBHOW OpUEHTAIMU IIKOJIbHUKA,
pacKpbiBasi MOTEHIIMAN KaXJAOr0 4Yepe3 BOBJIICUEHHE B MHOTOOOPa3HYIO JESTEIbHOCTbD,
OpraHU30BaHHYIO B pa3HbIX hopmax. [Ipu aToMm pesynbTaToM paboThl yUUTENS B IEPBYIO
ouepelb SBISIETCS JIMYHOCTHOE pa3BUTHE Yydanlerocs. JIMYHOCTHBIX pe3yJIbTaTOB
YUUTEIh MOXET JOCTHYb, YBIIEKas YYCHHMKAa COBMECTHOM M WHTEPECHON MM 000UM
NEeSATEIbHOCThIO,  YCTaHaBIMBasT  BO  BpeMs  3aHATUH  JOOpOKeIaTeNbHYIO,
MOJIJIEP>KUBAIOIIYI0 aTMOC(hEpY, HACKIIIAs 3aHATHS LICHHOCTHBIM COJIEP>KaHUEM.

[IpumepHas cxema npOoBEeACHUS 3aHATUHN 10 TPOTPAMME!

1. OObsiCHEHHE TEOPETUUECKOTO MaTEpHalia IO TEME.

2. TlogroTtoBka K OHKCHEPUMEHTAJIbHOMY 3aHSATHUIO, OOCYXKICHHE OOBEKTOB JIf
IIPAKTUYECKOTO 3AHITHS.

3. IlpoBenenHue MPaKTUIECKOTO 3aHATHS — OCHOBHAS 3a/1ada OCBOCHHE METOI0IOTHH
JAHHOTO HKCIIEPUMEHTA.

4. Tlo OKOHYaHWM TPEIIOKUTH JETSIM, KOTOPbIE 3aMHTEPECOBAIHCH JaHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €T0 B UCCIENOBATENbCKUI MPOEKT. /s 3Toro HeoOXoaumo
00CyIUTh OOBEKTHI, KOTOpbIE YYEHUK OyAeT uCCieAoBaTh, COCTaBUTh IUIAH
DKCIIEPUMEHTA.

5. [lomoub yUeHHKY MpPOAHATU3UPOBATH PE3YIbTAThl SKCIICPUMEHTA.

OueHuTh pe3yJsIbTaThl MPOEKTHO-UCCIIEI0BATEIBCKON AECITEIBHOCTH IIKOJIBHUKOB
MOXHO B TMPOIECCE 3aIIUTBI MMH CBOMX pabOT B paMKax IIKOJBbHOM Hay4YHO-
MPAKTUYECKON KOH(PEPEHIIUH.



COJIEP’)KAHUE KYPCA BHEYPOYHOM JEATEJbHOCTH

Moayab «Kak :KUBOTHbIE U PACTEHHUS NMPUCIOCAOINBAIOTCH» (IBOJIIOIMOHHASA
Ko0J0rHus) 5-6 kiaaccenl (34 yaca)

1. Mbui uccnedyem sncusvie oovexkmul (6 uacos)

CBoiicTBa M CTpOEHUE MKUBBIX OPraHU3MOB (CTpoeHue KIeTkH). Bua, ocodbr —
OpraHu3M Kak efuHas cucrema. Apantainuu (mpucrnocobnenus). [lonsarue romeocrasa
KUBOTO opranu3ma. CriocoObI €ro MoIepKaHus.

[Tonsitue BapuatuBHOCTH Tpu3Haka. lcciemoBarensckue paboTel «Bce nu
(cuHuUIIBI, O€NKH, Oepe3bl U T.1.) oguHaKoBbIe? DOTOKBECTY.

Orpanuuenus wmopdosornyeckux u (duznosornueckux agantamuii. [louemy
OpraHu3Mbl HE CTAHOBATCA OECKOHEYHO OOJBIIMMH, MAJICHBKUMH, BCESIHBIM.
[TpakTuyeckas pabora «CocTaBiisieM KHUTY PEKOPJIOB PACTCHUN U >KMBOTHBIX HAIIEro
Kpasi».

2. Bnuanue okpyscaroweii cpeovt Ha ycusvle opzanusmul (12 uacoe)

@akTopbl OKpY>Karomiel cpenbl (abuoTuyeckue, OMOTUYECKUE, aHTPOIOTEHHBIE).
[Ipumepbl  aOuoThueckux (AKTOPOB, OKa3bIBAIOIIMX OCHOBHOE BIIMSHUE Ha
KU3ZHEACATEIbHOCTh  JKUBBIX  OpPraHU3MOB: TEMIIEpaTypa, CBET, BJIAXHOCTb.
[TpakTyeckoe 3auarue «l[BeT u Temmo» (KyOWKHU Jibjila B3BECUTb, MOJOKUTh B YaAIIKU
[lerpu Ha pasHouBeTHYIO0 OyMmary, yepe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pacrasun). [Ipaktuueckoe 3ansatue «HYTto pacTBopsieTcs B BoAe» (dKCepuMeHT « Kuakuii
nomy»). [Ipaktudeckoe 3anstue «Juddys3us BemecTB B Bojae (pacTBOphl)», «J[BrkeHue
pacTBOpoB To I1BeTKY». [Ipaktmueckoe 3anatue «Jlen mmaBaer B Bojue (aiicOeprw,
3aMmep3aHue BoA0eMOB)». [IpakTuueckoe 3anarue «Jlex npu 3amep3aHuu paclIupsIeTCs
(pa3pyuieHue kaMmHs (MOYBOOOPA30BAHUE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTHM  NPHUCIOCOOJIEHHUS  KUBBIX  OpPraHu3MoOB K
abnotnueckuMm ¢aktopam. [IpucrnocoOneHus K OCHOBHBIM aOMOTHYECKUM (haKTOpam:
TeMIiepaTypa, BIaXHOCTb U cBeT. [Ipaktuueckoe 3anstue «llly6Ga» (kyOuku ibaa
3aBEpPHYTh B pa3HbIil MaTepual, B3BecuTh). [IpakTudeckoe 3anstue «I IMurMeHTh (MOXKHO
pa3enuTh Ha BaTMaHe Kpacutenu u3 ¢diaomactepoBy». [Ipaktmueckoe 3ansatue «Kax
KUBOTHBIE IJIABAIOT B BOJI€» (DKCIEPUMEHT C MUIETKOM).

UccnenoBarenbckue paboThl «BiusHue cBeta (Teria, BIaXKHOCTH, COCTaBa MOYBHI)
Ha pPAacTEHUs B E€CTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCJIOBUSX» (Ha JOCTYIHOM
Marepuane).

3. Bzaumooeiicmeus rcuevix opeanuzmos (4 uaca)

buotnueckue (bakTopBHI. 3aKOHOMEPHOCTHU pa3BUTHUS MEKBUJOBBIX
B3auMOOTHOIIeHUH. Kod3Bomomus (XUIHUK-)KEPTBA; Tapa3UT-XO035iMH) DBOJIIOIHUS
ctpateruii poObiBanus nuiu. CornuanbHOCTh. Buabi-BeeneHipl. [lepeuenp pacTeHuii-
Bpenuteneir. MccnemoBarensckas pabora «HabmiomeHus 3a B3aMMOOTHOIICHHSIMU



’KUBOTHBIX [P T0OBIBAHUYU NMUIIH (KOPMYLIKHU JUI IITULL, JJI1 TOPOJACKUX WM CEIbCKUX
KUBOTHBIX). BebO-kamepr». MccnenoBarenbckas pabora «PacnpocTpaHeHHE BHIOB-
CHUHAHTPOIIOB B HAIlle MECTHOCTUY.

4. Yenoeek 6 yncuznu pacmenuii u yxcueomuvix? (6 yacoes)

AnTponorenHsie ¢pakropsl. [IpaBaa 11, 4To NepBOOBITHBIE JIFOU KUJIU B TApMOHUU
¢ npupoaoi. OOMalIHUBAaHUE U MPUPYUYEHUE KUBOTHBIX M PACTEHUU. 3a4eM cracaTh
BBIMUpAIOIME BUJBI, KaK 3TO jAenarb. KyJabTypHbIE pacTeHHUS U WX JIUKUE MPEIKH.
[Touemy BakHO UX coXpaHAThb. PazHoOOpa3ue KyJabTYpHBIX PAaCTEHUN M MX 3HAYEHUE B
KU3HU yenoBeka. KpacHas kHura Baiei tepputopun. Oco00 oxpaHseMble TEPPUTOPUH,
3anoBegHUKU Poccum u mupa. I[lpaktuueckas pabora «PasHooOpasue KyJIbTypHBIX
pacTEeHUH B BallIEM PETHOHEY.

Uccnenosatenbckast paboTta «BiusHHEe aHTPONOTEHHBIX (PAKTOPOB Ha pa3BUTHE
pacTeHUil B rOpPOJI€/HACEIIEHHOM ITYHKTE».

Okckypceust/mpaktuaeckass padora «OOIIT B BameMm permoHe — yHHUKalIbHbIE
OOBEKTHI IPUPOABIY.

5. Okonozuueckue nuwiu (6 uacos)

buocdepa — onna u3 BaxkHeHux 00osiodek 3eMiau. UTo Takoe «IKOJOTUUECKHUE
HUIIW» U Kak oHH (opmupyrorcs? dopmupoBanve 3HaHUN MO OMOPA3ZHOOOPA3HUIO
KU3HEHHBIX  (OpM,  TMOBEAEHYECKMX  MPUCHOCOOJEHUHN,  Moau(pUKalMOHHAs
M3MEHYUBOCTH (Ha 6a30BOM ypoBHe). PacTuTenbHble coobiiecTBa U ux Tulbl. Pa3Butue
Y CMEHBI paCTUTEIBHBIX COOOLIECTB.

UccnenoBarenbckue paboOThl «IKOJOTMYECKHE HHILIM BOKPYT TE0S — OINKCaHUE
bakTopoB oOKpyxkarouieil cpensl». Mccnegosarenbckue padoThl «DeHonornueckue
HaOTIOACHUS.

Moayabs «OcHOBBI pacTeHHEBOACTBa» /-8 Kiaacchl (68 yacoB)
1. Beedenue 6 pacmenueeoocmeo (2 uaca)

Urto-Takoe pacTEHUEBOACTBO: OCHOBHBIE (DaKTOPHI BBIPAIIUBAHUS PACTECHUHU.
Ucrtopust pazBuths arpoxumMudeckux 3HaHui (pabotrsl M.B. Jlomonocoga, 0. JIubuxa,
byccenro, B.B. [lokyuaeBa, K.A. Tumupszena, I1.A. Kocteiuesa, JI.H. [IpsaumaukoBa
u ap.). [Ipaktudeckas pabora «bouka JIuGuxay.

2. Azpomexnuueckuii 3kcnepumenm (6 uacos)

[IpaBuna TOCTAaHOBKM arpo3KCIEpUMEHTOB. I[locTaHOBKa AKCIIEPUMEHTOB C
pacteHussMA. BBIOOp TEMBI, COCTaBJICHUE THUITOTE3bI, M U 3a/Ja4 AKCIICPUMEHTA I10
BBIPAIIMBAHUIO PACTCHWH B KOHTPOJHMpPyeMOH cpene. KoHTpomw, MOBTOPHOCTH,
npoBeleHue »dKcrnepuMeHTta. I[lnanupoBanue skcnepumenta. OlLieHKa pe3yJbTaToOB
skcniepuMenTa. MccnenoBarenbckas padora «®DakTophl, BIMAIOINIME HAa IpOpacTaHue
CeMsH (POCT MPOPOCTKOB).

OcBoeHne TEXHOJIOTUU KPYTJIOTOJUYHOTO BhIPAIIMBAHUS CAaJJaTOB U MUKPO3EJICHH



B KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX YCIOBHUsX. COOp yCTaHOBKM MJI BBIpAIlMBAHUS
PacCTEHHI1 B KOHTPOJIUPYEMBIX yCIOBUSX.
3. Ponb xumuueckux rjnemenmos 6 numanuu pacmenuii (20 uacoes)

Bonma. PactBop. BrITsKKa. AHHMOHBI, KAaTHOHBI, JJIEKTPONPOBONHOCTH U pH
pactBopa. Pojib XMMUYECKHX 3JIEMEHTOB B TIUTAHUU pacTeHuil. [lonyyeHrne nurarenbHbIX
BelecTB pacTeHussMU. [IpakTuueckas padora «CxemMbl MUTATEILHBIX pacTBOPOB. PacueT
1103 YAOOpEHU JIJIs1 MUTATEIBHBIX PACTBOPOBY.

YnoOpeHusi: OpraHMdecKue, MUHEPAIbHBIC, MHKPOOHUOJIOTHYECCKUE. THIIBI
nuTaHus pacteHuil. Bo3aymHoe W MuHepandbHOE (KOPHEBOE) MHUTAHHE PACTEHUM.
TpaHCIIOPT NHUTATENBHBIX BEIIECTB PACTCHHI: BOCXOISAIIMA M HUCXOMSIIUN TOK.
Baxueitmue kanuitabie, hochopHbie U a30THBIE yA0OpeHus, uX cBoicTBa. [IpocThie u
cinoxuele ynoOpenus. [lpaktuueckas pabota «IIpaBuna cMmemuBaHus yI0O0pEHUI»
[Ipaktuueckas padota «llutanue pacTeHUIl: TEXHOJIOTHS IPUTOTOBIICHUS TUTATEIBHBIX
PacTBOPOB TSl Pa3HBIX KYJIbTYP».

Poct u pa3Butue pacTeHMil: 3Tambl OHTOreHe3a, (HDaKTOphI, BIUSIONIME HA POCT
pacTeHuil: CBeT, TyCTOTa TMOCaJ0K, NuTaHue, cyocrpar. Ilpaktudeckas pabota
«MOHUTOPUHT MUHEPAIBHOTO TUTAHUS PACTECHUIN.

OcoOEHHOCTH TUTaHUS pPAcTEHUU a30TOM. A30T M €ro 3Ha4YeHUE B JKU3HU
pactenuii. DopMbI a30Ta U UX MPEBPAILCHUE B TIOYBE.

Ucrounnku dhocdopa mist pactenus. 3nadeHue dhochopcopepraniux coeJmHeHUN
B KieTKe. Poib Makposprudyeckux coequuenuit ocopa B SHEpreTH4eCKOM OOMEHE.

Bnusinue xanuss Ha (Qusnueckue CBOWCTBA MPOTOIIa3Mbl, Ha (EPMEHTHI
YTJIEBOJIOPOHOTO 0OMEHa, CUHTE3 OeNKOB U Jp. Ponb kanus B moanep >kaHU MOHHOTO
OaslaHca B TKaHSX, B IPOIECCax CaMOPETYIISIUN.

Perynaropnass u crpykTypooOpaszoBareibHas poOJib Kaiblldd. Y4YacTHEe B
00pa3oBaHUM KJIETOYHOW CTEHKH, MOJJACPKaHUU CTPYKTYpPhl MEMOpPaH U PETYJISIIIUS UX
MIPOHUIIAEMOCTH.

3HayeHue MarHusi B Metabonu3me pacTeHuil. Marauii B cocraBe XxJjiopoduiuia,
CXOJICTBO XJIOpO(UIUTA ¥ TEMOTJIOONHA KaK CBHUJIECTEIHCTBO €JMHCTBA OPTraHUYECKOTO
MHpa.

Cepa 1 ero OCHOBHbBIC COCIMHEHHSI, UX POJIb B CTPYKTYPHOU OpPraHU3alUH KIETKH,
y4acTUE B OKUCIIUTEIHbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUIX.

MuxkposnemenTsl. [IpencraBieHuss 0 pojid MHKPOIJIEMEHTOB B MeTaboJn3Me
pacteHuii. OCOOEHHOCTH TOCTYIUICHUS MHUKPOAIJIEMEHTOB B pacTeHus. CHHEpPru3sM u
AHTAarOHU3M 3JIEMEHTOB TUTAHUS PACTCHUIA.

PacturenpHas muarHocThka M METOJbI MACHTU(DHKAIIMKA HETOCTaTKa/M30bITKA
aneMmeHTOoB nutanus. [IpakTruueckas pabota «PacTurenbHas TuarHoCTUKAY.

UccnenoBarenbckast padota « O1ieHKa COCTOSIHUSI KOMHATHBIX PACTEHU, PACTCHHIA
Ha IIKOJIbHON TEPPUTOPHUM, YCTAHOBKA MPUYUH NATOJOTMYECKUX COCTOSHUU (mpH



HAJTUIUH ).
UccnenoBarenbckas padota «OlleHKa BIUSHUS PA3IMYHBIX D3JIEMEHTOB Ha
COCTOSTHHE PAaCTCHHI (COCTABICHUE PA3TMYHBIX MTOJIKOPMOK )».

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

[Tonsitue o perynsaTopax pocta pacteHu. CTUMYISTOPBI pocTa — GUTOTOPMOHBI
(aykcuHbl, THOOEPEUTMHBI, IUTOKUHUHBI). THTHOUTOPBI pocTa pacTeHuid: 1. mpupoiHbIe
(aOcru3oBasi KMCIOTa U HEKOTOphIe (hEHOJbHBIE BEIIeCTBA (MKyMapoBas, KOpUYHas,
CAJMIIIIOBAsT K-Thl), 2. CUHTETHYeCKHWEe (MOp(AKTUHBI, pPETapAaHThbl, e(OIHAHTHI,
NECUKAHThI, repounmabl). OUTOMOHUTOPHUHI U OLIEHKAa COCTOSIHUSI pPaCTEHUHU.
CoBpeMeHHbIe crocoObl MoHHTOpHUHTA. [IpakTnueckas pabora «OUTOMOHUTOPUHT U
OILIEHKAa COCTOSIHMS pacTeHuid. COBpEMEHHbIE CITIOCOOBI MOHUTOPHHIAY.

UccnenoBarenbckas padora «BiusiHue rerepoaykcrHa Ha npopacTtanue (poct Ha
Pa3HBIX CTAIUSX, B Pa3HBIX YCIOBHSX ) PA3TMYHBIX PACTEHUN.

3amura pacTeHUd OT BpeauTesneil: ocHOBbI Ouomerona. IIpakTuueckass pabora
«/HCeKTapuu: paBuiia 1 YCIOBUS Pa3BEACHUS MOJIE3HBIX HACEKOMBIX).

5. Boomuasa, necuanasn u nougeHnan Kyavmypol, UX NPUMEHeHUe 8 GbIPAUUCAHUU
pacmenuii. Qusuonozua pacmenuil (8 uacos)

Bopanas, necuanas v 1OYBEHHasl KyJbTypbl, UX IPUMEHEHHE B BbIPALMBAHUU
pactenuii. [IpoBenenue Boabl B KOpHE U crebne pactenmii. [IpakTudeckass paborta
«KopHeBoe naBiieHHeE».

Boaubiii pexuM pacTeHHil: CTpPOSHHE YCTHHUIL: (DAKTOpBI, BIMSIONIME HA HX
PACKpPBITHE U 3aKPBITHE. 3HAYCHUE MEXAHU3MA PETYJISIUN UCITAPEHHUS] BJIard PAaCTCHHUEM.
[Ipaktrueckas pabora «IIpurorosienue npemnapara yCTbUIl METOJAOM CIIEITKAY.

UccnenoBarenbckue paboThl: «BnusHUE yCIOBUW coAep)KaHWsS pacTEHUW Ha
KOJIMYECTBO YCTBUID.

@OTOCHHTE3 — YHHMKaJIbHBIM mpouecc pacteHuil. TeMHOBasg U cBeToBas (asbl
doTocunTe3a. 3HaueHne POTOCHHTE3A IS )KUBBIX opraHu3MoB. [IpakTuueckast paborta
«DyHKIIMOHAJIbHAS ~ JUArHOCTUKA PACTEHUM MO  AaKTUBHOCTU  XJIOPOIUIACTOB)
UccnenoBarenbckas padora «Onpenenenue xmopodpmwmia A wu b, ornenka
(OTOCUHTETUYECKON aKTUBHOCTH PACTEHUH U (haKTOPOB, BIHSIONINX HA HEEY.

@akTOphl poCcTa PaCTEHUM: BO31yX U a’pauus. [log3zeMHOe nbpIXaHUE PaCTCHUN:
COCTaB TOYBEHHOTO BO31yXa, Ta3000MeH. ['a3000MeH Tipu  OECIIOYBEHHOM
BbIpamuBanuu. IIpaktuyeckas padota «Anpauus, CO2 u O2. JlpixaHue pacTeHUun».
[IpakTuueckas padbota «JlpIxaHue pacTeHHi: OlleHKAa MHTEHCUBHOCTH JbIXaHUS PACTEHUM
Y IUIOJIOBY.

UccnepoBarenbckue paboThl: «Biugaue crnocoba BelpamuBaHus (cocTaBa
MUTATEIBLHOM CMECH, CXEMbI BHECEHUS) HA POCT U PA3BUTHS PANIMUHBIX PACTEHUN.



6. Kynemypuoie pacmenusa. Cospemennsie acnekmol cenexyuu (20 uacos)

Kak uyenoBek cran ucnosnb3oBaTh pacTeHUsi? CBsA3b pa3BUTHA LUBUIM3ALUN
YEJI0BEKa W OJloMallHuMBaHus pacteHuid. Jlomectukanusa. Jluckyceus «lomectukanus,
BCE JIM pACTEHUS U IKUBOTHBIC, KOTOPBIE JKHUBYT PSAIOM C YEIOBEKOM WM
0JIOMalTHUBAIOTCS? MOYKHO JIM CYUTATh TapaKaHa OJJOMAIIHEHHBIM KUBOTHBIM?»

HacnencTBeHHOCT M1 U3BMEHYMBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPTaHU3MOB.
W3menunBocth. Buasl m3meHunBocTh. IlpakTHueckas pabora «MonudukanroHHas
M3MEHYUBOCTD (JIUCThSI, UTOJIKH C OJTHOTO JI€PEBA)».

['eH — MaTepHaJbHBII HOCUTEIb HACIEACTBEHHOCTH M HW3MEHYUBOCTH.
HyxiienHoBbie KUCHIOTHI. JIOKanM3anus r€HETUYECKOTO MaTepuana B KieTke. [leneHue
kierok. Permmukanus [JJHK. OcHoBHas morma MosiekyispHo#t Ouonoruu. TpaHCKpUIIus.
Tpancnauus. MyTtaruu. [Ipaktudeckas padota «['eH — HHCTPYKIUS IO COOpPKE KIETKU
(Ha Oucepe uinu KOHCTpyKTOope)». [lpaktudeckas pabora «MyTtamus Ha OytepOpose
(/1000 00BEKT U3 mpeAblayleil padboThl, re U3MEHEHHE WHCTPYKUUU NPUBEIET K
M3MEHEHHUIO BHEUITHETO BUIa O0BEKTA)».

OddexT OyThUIOYHOTO TOPJBIINIKA U TEHETHYEeCKOoe pa3HooOpasue. UTo Takoe
reHO0aHk? 3ayeM COXpaHITh N€HETUYECKHE pecypchl pacTeHHil? OCHOBHBIE CIIOCOOBI
COXpaHEHUs TEHETUYECKUX PECYpCOB pacTeHuH (ex situ u in situ).

3nauenne pabor H.M. BaBumoBa. 3akoH romoyiormueckux psaoB. LleHTpsl
MPOMCXOXKIACHUS KylabTypHbIX pactennii H.M. BasunmoBa u I1.M. JXXykosckoro.
[Ipaktuueckas padora no rpynnaM «OTKyAa Ha HaIUX CTOJaX (PPyKThI/OBOILIN/3TAKIY.

OcHoBHBIE MeTonbl cenekuuu. ['mbpummzanms. Dopmbel otOopa. OCHOBHBIE
HAIpPAaBJICHUS CEJIEKLUU: YIYUIICHUE YPOXKalHHOCTH, YCTOMYMBOCTU K OMOTUYECKUM U
abuotnueckum (axtopam. [IpakTudeckas padota «Bripamubaem ropox. Kak nposectu
CKpELIMBAaHUE y TOPOXA.

Ecte nu ku3Hb B mpoOupke? bBuoTexHOJOrUs KyJIbTYpHBIX PACTEHUM.
UccnenoBarenbckass pabora «BeIpammBaHue pacTeHH B TpoOupke» (MOXKHO
BOCIIOJIb30BaThCA  pe3yJIbTATAMU MPEABIAYIIMX SKCIIEPUMEHTOB IO COCTABJIEHUIO
MUTATEIbHBIX PACTBOPOB ISl PACTEHUI ).

Kak  yenoBexk  Moxer  momuduumpoBate  pacteHusi?  ['eHetmueckoe
penaktupoBanue. COBpPEMEHHbIE  MOAXOABI W JOCTMIKEHHS  TE€HETUYECKOTO
penaktupoBaHuss  pactenuil. Ilpaktuueckas pabora  «['€eHOMHBIE  HOXXHUIIBI
(MmonenmupoBanue padoTsl cuctemsl CRISP-Cas).

7. Pacmumenvhasn npodykuus. (8 uacos)
Hanzemnble 1 moa3eMHble opranbl pactenuid. [lo0er u BUIOM3MEHEHHBIN MOOET
pactenuii. CriocoObl pa3MHOKEHUS PACTCHUM.
[lonatne o KauecTBEe TNPOAYKTOB TUTaHusA. [IpoOiieMbl KOHKYpPEHIIUU
OTEYECTBEHHBIX MPOAYKTOB MUTAHUS C UMIOPTHBIMU. JIOTHCTHKA IOCTABKU U CPEICTBA



COXpaHeHMs MPOAYKTOB muTaHus. llpaktuueckas pabota «llpemensHO MomMycTUMBIE
koHuentpauuu (ITAK) u mMeronsr koHTposnsi 0€30MacHOCTH PAaCTUTEIBHBIX MPOAYKTOB
UTAHUSD).

Mukpo3eneHb: 0Je3HOCTh U TeXHosorus. Mccnenoparensckas pabora «OueHka
KauyecTBa BhIPAIICHHON MUKpO3eIeHn» (1100 CBOsI, T1M00 U3 Mara3uHa).

XUMUYECKUI aHaJIN3 IPOAYKIIUH. OcHOBBI CHEKTPO(HOTOMETPHUH.
[Torenmmometpusi. Xpomatorpadus. [Ipaktuueckas padbora «MeTo/ bl OLIEHKH KayecTBa
pPacTUTENHHOW NTPOAYKIMU: XPAaHEHHWE U COXPAHHOCTh MUTATENBHBIX BEIIECTB» (110
JIOCTYITHOMY 00OpYJI0BaHHUIO).

Hccnenosarensckass padbora «OmpeneneHve BuramuHa C MeToOM OOpaTHOTO
TUTPOBAHUS B IUIOAAX HA Pa3HOM CPOKE (CIOc00€) XpaHEHUSI.

Monayab «buoTexHnonorus» 7-8 kiaccol (68 yacos)
1. Buomexnonozus (4 uaca)

[TonsiTue OMOTEXHONOTUU. 3a4yeM YeJIOBEKY OHOTEXHOJOTUM, B YeM HX
MPEUMYILECTBO NMEePe]] XUMUUECKUM CUHTE30M. OCHOBHBIE OMOO0BEKTHI OMOTEXHOIOTHU:
MIPOMBIILICHHBIE MUKPOOPTAaHU3MBbI, KJIETKU U TKAHU PACTCHUH, )KUBOTHBIX U YEJIOBEKA,
ounokatanmuzatopel. [IpakTtuueckass padorta «IIpumepsl npuMeHEHHs] OUOJIOTUYECKUX
00BEKTOB B TBOCH KUZHU.

Ceipbe 111 OMOCHHTE3a M OLIEHKa €ro OMOJIOTMYecKOW LEeHHOCTU. OCHOBHBIE
MCTOYHMKHM YyIyeponaa, a3ota, (ocdopa, MukposnemeHTOB. VccnenoBaHne HOBBIX
HMCTOYHUKOB CHIPhs (BKJIFOYAsi BOMPOCHI €ro MpeBapUTeSIbHON 00paboTKH), pa3paboTka
HOBBIX TUTATEIBHBIX CPEJl, B TOM YHCJI€ BKIIIOYAIONINX OMOCTUMYJISTOPHI U JAPYyTHE
AJIIEMEHTHI YIIPABJICHHS M ONITUMM3AIMHU TIPOILIECCOB OMOCHHTE3a. MEeTO bl ONITUMU3AITUN
MUATATENIbHBIX CPE.

2. Mukpoouonozus (12 uacos)

[TonoxeHnne mNpPOKApUOTOB B CUCTEME opraHudeckoro mwupa. CrpoeHune
OakrepuanbHOn KieTku. Knaccudukarus 6akrepuii. Mopdomorus 6axrepuii. [Tpoctbie
M CIOXKHBIE METOABl OKpamuBaHus Oaktepuii. dusuonorus OakTepuil: MHUTAHUE,
JIBIXaHue, POCT U Pa3MHOXKEHHE. 3HAKOMCTBO C TJOMEHOM Apxeu (IKCTpeMO(PUIHHOCTb,
ocoOeHHOCTH cTpoeHus KieTkH). JlabopaTopHas pabota «PUKCUPOBAHHBIC TTpEMapaThl
Oaktepuit. Ompenenenrie (GOpMbI  MPEUIOKEHHBIX KYJIbTYp MHUKPOOPTaHU3MOB,
UCIIONIB3Ysl TIPOCTOM MeTon okpacku» JlaGoparopras pabora «OmnpeneneHue Tuma
KJICTOYHON CTEHKH METOJIOM OKpaIiuBaHus 1o ['paMy» (Mpu HAIMYUK PEAKTHUBOB).

MosnouyHokucnoe u cnuproBoe Opoxkenue. DoTtoTpodHble U XEMOTPOPHBIC
Oaktepun. KuHeTmueckoe  omucaHue  mpolecca  pocTta  MHUKPOOPTaHHU3MOB.
OKCNOHEHIMAJIbHAsT ~ MoJenb  pocTta. KuHetnka THOEIM  MHKPOOPTaHHU3MOB.
Jlabopatopnas pabota «IIpuroroBieHue NpUKU3HEHHBIX MPENAPATOB MOJIOYHOKUCIBIX
OaxkTepuii».



[TaTorennsle 6akTepun. YymHas najgoyka U 4epHasi CMEpTh, OOTYJIN3M, CTOJIOHSIK,
Tyoepkye3. Uctopus 60pr0ObI ¢ OakTepuanbHbIMU HHPeKHsAMU. JlabopatopHas pabota
«IToceB cMmbIBa ¢ pyk Ha yamku [letpuy». JlabopaTopHas pabora «Bpiaenenue ynucToit
KylIbTypbl OakTepuil. Metonq pa3BedeHHil. MeToa  HUCTOUIAIOMIETO  IITPUXA».
JlabopaTopHass pabota «Mopdonorudeckass XapaKTePUCTHKA BBIICICHHOW YHCTON
KyJbTYpPbI: XapaKTepPUCTHUKA KOJOHUHU, opMa OAKTepuil, TUIT KICTOYHOU CTEHKI.

Boiina 6eckoHeYHOCTH: aHTUOMOTHKU NPOTUB OakTepuil. MexaHU3Mbl JIeHCTBUI
aHTUOMOTUKOB. MeXKKIIeTOUHass KOMMYyHUKanusa Oaktepuil. YyBCTBO KBOpyMma.
JlaGoparopHass pabota «CpaBHEHME pOCTa MUKPOOPIaHHM3MOB Ha dYamlke 0e3 U C
nobaBieHUsl aHTUOMOTHKOBY VccnenoBarenbckas padora «llonck MUKpOOpPraHM3MOB
00Ja1al0IuX aHTarOHUCTUYECKONW aKTUBHOCTBION.

[Ipumenenune Oaktepuil uenoBekoM. Kunernueckoe omnucanue OHWOCHHTE3A
IPOAYKTOB MHUKpPOOpraHu3MaMH. bakTepuu, KOTOpbIE MOTYT pas3jiararb IUIACTHK.
HccnenoBarenbckas padoTa «BelieneHre MOJOUHOKUCIIBIX OaKTEepUid, HCCIEA0BAHNE UX
aKTUBHOCTI.

Mukpoopranu3msl B arpoOMOTEXHOJIOTUU. ICKyCcCTBEHHBIE ACCOLMALUN PACTEHUI
¢ MHKpoopranusmamu. MccnenoBatenbckas padoTa «BpiaeneHne OakTepuil MOJE3HBIX
IUJT paCTCHUI.

3. Jykapuomuueckue opeanuzmMvl 6 OUOMEXHOI02UU (NJleCHesble 2ZPUobl,
opoacoicu, sooopocau) (12 uacoes)

[1necHeBbIe TpUOBI TPOYIICHTHI OMOJIOTMYECKH AKTUBHBIX BEIIECTB.

OO0masi xapakTepucTUKa APOXIKEH caxapoMmulleToB. VCTopusi MCMIOIb30BaHUSA
JPOXOKEH B TPAIUIIMOHHOW OMOTEXHOJIOTMHU. TEeXHOJIOTUU BUHOJIETUS U XJI€O0MeUeHUs,
CIICIMAIM3UPOBAHHBIE pachl Apoxcked. Merabonu3M Jposxokei. Peakius criupToBOro
opoxxenus. JlaboparopHas pabora «llogacder kieTok apoxxked B kamepe [opsieBay.
JlaGoparopHas pabora «OOHapy»)eHUE MPOIYKTOB CIIUPTOBOIO OPOMKEHHUS: STUIIOBOTO
CIIUpTa U YIJIEKHUCIOro Ta3a». llodyueHne BTOPUYHBIX META0OJUTOB B JIPOAOKAX.
JposxoKu Kak mpoaylieHThl onotoriuB. [lomydeHue 1eaeBbix OEIKOB B IPOXKIKAX.

OcoOEHHOCTH BET€TaTUBHOTO W TMOJOBOTO Pa3MHOKEHUS Y IPOXIKEH, 3HAUCHHE
M3YyYCHHS] MHUTO3a W LMTOKMHE3a [JIi ONTUMH3ALUHU MPOILIECCOB KYJIbTHBUPOBAHUS
JPOXOKEBBIX IMITAMMOB, IIOHUMAHUS MPUYHUH MATOTCHHOCTH APOXKEH B TpUOOB, ITOMCKa
MUIIICHEH (QYHTMIMAOB U  pa3pabOTKM HOBBIX JIEKAPCTBEHHBIX  IIpPEIapaToB.
JlaGoparopHass pabGora «HaOmrogeHue  pasMHOXKCHHS — JIPOMXIKEBBIX  KICTOK.
[Ipaktuueckass pabora «Ilomydenue TBopora m kedupa Ha OCHOBE MOJOUYHOKHUCIBIX
Oaktepuit». IlpakTudeckas padora «OCHOBHBIC BHJBI KBaca M WX XapaKTEPUCTHKA
«JIpoxKu U MOJIOUHOKHCIIbIE OaKTEepuHu, MPUMEHSEMbIE JJIi MPOU3BOJCTBA KBaca.
[IpakTudeckass pabota «CpaBHUTEIbHBIA aHATU3 PA3BUTUS JPOXOKEH B a’dpOOHBIX U
aHadpoOHBIX  ycioBusX». IlpakTuyeckas pabora «MeToabpl OIEHKM CBOMCTB



XJIeOOMEeKapHBIX JIpoxkked. OCOOEHHOCTH MPUMEHEHHS IMPECCOBAHHBIX, CYIICHBIX U
WHCTAHTHBIX ApoxoKkei». MccnenoBarensckas padora «Bnmusane QU3NKO-XUMHUECKUX
(GhakTOpOB HAa Ka4eCTBO OMOTEXHOJIOTHYECKOW MpOAyKIMH (KBac, Kepup, Cbip, Xjaed H
TIp.)».

Bogopocnun — mepcnekTHUBHBIA OOBEKT ISl MPOM3BOACTBA O€lKa M YIJIEBOJOB.
buoTtexHonornueckue MeTOAbl OYMCTKU TBEPABIX, KUAKUX OTXOAOB M ra3000pa3HBIX
0TX0/10B Mpou3BoACTB. CTouHble BOJbI. CXeMbl OUMCTKU. BHOPHUIBTPBHI, a’3pOTEeHKH,
METAaHTCHKH, OKCHUTEHKHA. AKTHUBHBIA WJI W BXOJMIIMNE B HErO0 MHUKPOOPTaHU3MBEI.
Hcnonb3zoBaHue BOJIOPOCIE B OYMCTKE CTOYHBIX BoA. MccnemoBarenbckas pabota
«Bnusnue ¢pusuko-xumuueckux ¢paxktopoB Ha pocT Bogopocau (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmayusn (8 uacoes)

HacnencTBeHHOCTh M1 U3BMEHYMBOCTh — OCHOBHBIE CBOMCTBA >KMBBIX OPTaHU3MOB.
N3menunBocth. Buawsl m3meHunBocTh. [lpakTtudeckas padbora «MoaudukanyoHHas
M3MEHYUBOCTb (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

['en — MaTepHalbHBIi HOCUTEIb HACIEACTBEHHOCTH M HW3MEHYUBOCTH.
HyxkiienHoBbie KUCHIOTHI. JIOKann3anus r€HETUYECKOTO MaTepuana B KieTke. JleneHue
kietok. Permukarus JIHK. OcHoBHas 1orMa MoJIeKyJISIpHOM Onosioruu. TpaHCKpUIITHS.
Tpancnauus. Mytaruu. [Ipaktudeckas padota «I'eH — HHCTpYKIMS MO COOpKE KIETKU
(Ha Oucepe wiu KoHCTpykTope)». Ilpaktuueckass pabora «Myramusi Ha OyTepOpoje
(Jr000M 00BEKT W3 mpeablaylield padoThl, TI€ M3MEHEHUE MHCTPYKUUU MPUBEHAET K
M3MEHEHUIO BHEIITHETO BU/Ia 0OBEKTA)».

5. Bupyconozcus. (6 uacos)

[TonoxeHue BUPYCOB B CHCTEME OpraHndeckoro mupa. CTpykTypa U XUMAYECKHM
coctaB BupycoB. Kiaccupukauuss BupycoB. Penpoaykuus BupycoB. IIpocMoTp
JOKYMEHTAIBHOTO (riibMa O BUpycax.

Bupycsl - Bo30yauTenu nHpexkunoHHbIX 0oae3nei. OHkoBupychl. bakrepuodaru:
CTpoeHHE, CBOWCTBa, mnpumeHeHue. lIpaktuueckas pabora. «Meton pas3BeaCHUI»
[Ipaktrueckas pabora. « TurpoBanue 6akreprnodaroy.

buonoruueckue metoapl 60pbOBI C BUPYCAMH.

6. I'ennasa unscenepusn u ouomexnonozuu. (8 uacoes)

OcHoBbI TeHHOU nHXKeHepuu. BekTtopa. Crnenuduueckue hepMeHTh OaKTEpHid.
[IpakTtruueckass pabora «DHIOHYKJIEa3bl PECTPUKIUHU (paboTa € HYKICOTHIHBIMU
MOCJIEIOBATEIBHOCTSMH Ha Oymare)».

buorexHomornn nmpoayKiuu O6EIKOB B OaKTEpHATBHBIX KyJIbTypax. JlocTikeHus
TeHHOW MH)KEHEPUU U OMOTEXHOJIOTHH.

CRISPR/Cas — cuctema aJanTHBHOIO HMMYyHHTETa OaKTEpHUH M apxeil.



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

I'MO. Metoasl nonyuennst I MO. Urpa-guckyccust «Beiurpaii rpaHT Ha CO3/IaHHE
I'MO».

7. Buomexnonozuu 6 rxcueommnoeoocmee (8 uacos)

JlomecTukaldsi OCHOBHBIC JIOMAIIIHHE KUBOTHBIE; COBPEMEHHBIE IKCIIEPUMEHTAX
0 JIOMECTUKAIIUK KUBOTHBIX (JINCHUIIA, HOPKA U JAP. — SKCIIEPUMEHTHl HAyYHOU IITKOJIBI
akanemuka benseBa). [uckyccus «/loMecTtukanusi, BCe JM PAcTEHUS] U >KUBOTHBIE,
KOTOPBIE JKHUBYT PSAJOM C YEJIOBEKOM MM OJIOMAIIHMBAIOTCA? MOXKHO JIM CUUTATh
TapakaHa 0JIOMAITHCHHBIM YKUBOTHBIM?».

CoBpeMeHHBIE METOJIbl B KHBOTHOBOJICTBE: TpAHCIUIAHTAIMS 3MOPHUOHOB,
XUMEpHbIE  KUBOTHbIE, KIOHUpoBaHue. [Ipaktuueckas pabora «Mertoauka
KJIOHUPOBaHM (MOJEIMPOBAHNUE HAa Oymare).

OcHoOBHBIE 00JIE3HU KUBOTHBIX M POJIb TMATOI€HHBIX MHUKPOOPTaHU3MOB U
Mapa3uToOB B Pa3BUTHH 3a00JIEBaHMI JOMAITHUX >KUBOTHBIX M OCHOBHBIX Mepax OOpbObI
C HUMHU; POJIb MOJIE3HBIX MUKPOCUMOMOHTOB B OpraHu3Me KUBOTHBIX. [loJI0KUTEIRHOE
1 1000YHOE (OTpHUIATEIBLHOE) BO3/ICHCTBUU aHTUOMOTUKOB HA OPraHU3M B XOJI€ JICUEHUS
KUBOTHBIX; 1€ M 3aJa4d BETEPUHAPUU. BHOTEXHOIOTHS KOPMOBBIX MpenapaTosB.
[TpakTudeckas padora «CocraBieHue paroHa MUTaHUS )KMBOTHOTO, pacdyeT pacxoJI0B
Ha coaepxkanue». MccmemoBartenbckas pabora «OleHKa KadecTBa MOJIOYHOMU
MIPOTYKITUID.

8. buomexnonozuu 6 pacmenuesoocmee (10 uacos)

OcHoBHBIE MeTonbl cenekuuu. ['mbpunmsanus. Popmbel otOopa. OCHOBHBIE
HaIpaBJICHUS] CEJICKIUU: YIYUYIICHUE YPOKAMHOCTH, YCTOMYMBOCTH K OMOTUYECKUM U
abuotndeckum akropaM. [Ipaktuueckas padbora «BoipanmBaem ropox. Kak nposectu
CKPEIIMBAHUE Y TOPOXA».

OCHOBHBIC TOJXOJbl CEJIEKIMU U OHOTEXHOJOTUM KYJIbTYPHBIX PACTECHUH,
['mbpunuzanus, oTHaleHHas TUOpUAM3alUs, HCKYCCTBEHHBIM OTOOp, TeTEepO3HC,
TpaHchopmarisi, MyTareHe3, TeHEeTHYeCKoe pefakTupoBanue). Mctopusi cenexkiuu B
Poccun n mupe, ucropus pazBuTvs BaXXKHEUIIMX COPTOB KYJIbTYPHBIX PACTEHUM.

Kak genoBex MoxeT MonuuImpoBath pactenus? [ eHHas WHXeHepus: pacTeHUM:
UTto Takoe reHeTHYecKas WHXKEHEpHUsl pacTeHUWl. TpaHCreHHble pacTeHus. MeTonbl
nonydyeHusi. OOpa3zoBaHue OmmyxoJiel y pactenuii. ArpodaktepualibHasi TpaHchOpMalys:
Ti-ruasMugs!. I'ensr T-JIHK. MonekynspHO-TEHETUUECKUE MEXaHU3MBbI
tpanchopmarmu. ['eHeTnmdeckoe pemaktupoBanue. COBpEMEHHBIE TOIXOIbI U
JOCTUKEHUS TEHETUYECKOTO pelakTUpoBaHus pacTeHuid. I[lpaktuueckas pabdorta
«I"eHOMHBIC HOXKHHMIIBI (MOeIMpoBanue paboTel cuctembl CRISP-Cas).

Ecte nu xu3Hbp B npoOupke? buoTexHOMOTHS KYJIbTYpPHBIX PAaCTEHUU.



UccnenoBarenbckass pabora «BeIpammBanue pacteHuil B mpoOupke (MOXKHO
BOCIIOJIB30BAThCSl  pe3yJIbTaTaMHU MPEABIAYIIUX SKCIEPUMEHTOB 10 COCTABJICHHUIO
MUTATEIbHBIX PACTBOPOB JIJIsI PACTCHUI )».

Monyiab «MoJiekyJIsipHble OCHOBBI (pr3H0I0THH U papMakoJIorum» 9 Kiaace
(68 gyacoB)

1. @u3zuonozuueckas xumus. (20 uacoes)

Beenenue. buorennsie sanementsl: opraHorensl: O, C, N, H. AxtuBHbie (popmbl
KHCJIOPOJIA, UX IMOJYYEHHUE, HEUTpaIn3alusl.

MakpoaJIeMEeHTBI: TIPOIIEHT COJICP)KaHUS B OpPTaHW3MeE, BBITIONHsIeMast (PyHKITHS,
comepkaHue B mpoaykrax nutaHus. Ca2+ - cBsa3bIBarolue OCJIKH, JIETIOHUPOBAHHE
KaJbLHs, PETYJSIINAS YPOBHS KaJlblUsl B OPTraHU3ME: TOPMOHBI ITOYEK. Mg — cTpoeHue
xjiopoduiia, €ro akTUBAIMs COJIHEUHOU SHEPrUeH.

MUKpPO3JIEMEHTBI: B KakKMX MOJEKYJaX COJEpkKaTCs, BBIOJHSAEMas (PYyHKIUS,
coAepKaHWE B MPOAYKTax nuTanus. [locmencTBusa nepeao3npoBKU MUKPOIIEMEHTAMMU.
Fe — ycBauBaemble THUIIBI COEIMHEHMH >Kene3a. [‘eMonmpoTewHbl, T'eMOIMAHKH,
nurtoxpombel. CU — ycBoeHHME W TpaHCHOpT Menu. benku, couepxkaiiue Meb.
[Tatonorunueckue cuaApoMbl MeHke u BuiibcoHa, CBsi3aHHBIE ¢ META0OJIU3MOM METH.

Tokcuunble 3nemMeHThl llepuoandeckod cucTtemsbl AJisl OpraHu3ma. BrusiHue
HEJIOCTAaTKa MAaKpO U MUKPO3JIEMEHTOB Ha KUBbIE OPTaHU3MBI.

UccnenoBarenbckasi  pabora  «KomuuyecTBeHHas  OIGHKAa  COJIEpPKaHUS
MUKPODJIEMEHTOB WJIM BUTAMUHOB B MUILIEBBIX MTPOTYKTaX»

Kupsl. 3aboneBanus 4en0BeKa, CBA3aHHBIC C HAPYIICHUSIMHU KUPOBOTO OOMEHA.
JucnunuaeMun.

VYrneroasl. 3abosieBaHusl YEIOBEKA, CBSI3AHHBIE C HAPYUICHUSIMU YTJIEBOJHOIO
obmena. CaxapHblii 1uaber.

benku. Ctpoenue. 3aboieBaHMs Y€IOBEKa, CBA3aHHBIEC C HAPYIIIEHUSIMU OEITKOBOTO
oOmena. @ynkuuu 0enkoB. epmenTtsl. Mexanusm neictBus. Kiacchl pepMeHTaTHBHBIX
peakiuii. Kodepmentol. Ilpaktuueckoe 3anstue «KadecTBeHHBIE peakuuM Ha
OpraHuYecKkue MoJIeKyJbl». [Ipaktudyeckoe 3anstue «JleHartypamusi  OeTKOB»
[IpakTnueckoe 3ansatue «M3yyeHne akTHBHOCTH aMHJIa3bl».

ButamMuHbl )upopacTBOpUMbBIEC, BoJOpacTBOpUMEbIe. [IpeBpailieHne BUTAMUHOB B
akTUBHBIE (POPMBI KOPEPMEHTOB. ABUTAMUHO3BI.

OcCHOBHBIE THIIBI META0OTMYECKUX peakiuid. buosHepreTHuecKkue MpoIecChl.
I'muxonus. Hukn KpebGca. Llens nepenoca 35ekTpoHOB. OKUCIECHUE KUPHBIX KHUCIOT.
Karabanusm amunokucior. ['mokoneorene3. CHHTE3 yIJIEBOJOB, OEJIKOB, KHPOB.
Merabonutnyeckue 3aboneBanus. IIpakThueckoe 3aHsarhe «Pemenue 3amad  Ha
DHEPIeTUICCKUN OOMEH).

Krnerka. [louarue memOpanbl. OyHkiuu memOpan. Buabl TpaHcnopTa B KIETKY.



MemOpanHble opraHoubpl. 3a00JieBaHUSl CBA3aHHBIE C HApyLIEHUEM pabOThI
MEMOpaAHHBIX OpraHesll, OO0JE€3HU HAaKOIUIEHUS. THIbl KOHTAKTOB MEXIy KJIETKaMH.
3HaueHUE MEKKJIETOYHOW KOMMYHMKAIMM JUIs 370pOBbsl opraHusMa. lIpakruueckoe
3aHsTHE «Jlnanus (KieTouka Tpayoe).

Snpo. VYpoBHM  ymakoBKM  XpOMarhHAa. XPOMOCOMHBIE  TEPPUTOPUH.
HemeMOpaHHbIe OpraHOU/IHI.

2. Monekynapnasa ouonozus. (20 uacoe)

OCHOBHBIE BEXH PAa3BUTHSI MOJICKYJISIPHOW OMOJIOTHH.

HyxnennoBsie kucnotsl. OCHOBHBIE TPUHIUIIBI cTpoeHus. [IpakTuueckas padbora
«Boigenenne JIHK u3 Oanana». Ilpaktuueckas pabora «Mogenb JHK-opurammy.
[Ipaktuueckass pabora «Ompenenenue kadectBa mnpernapatoB JHK ¢ momorisio
criektpodoromeTpun» (IpU HATUIUU 000PYAOBAHUSA).

MartpuuHnble CHHTE3bl. Permkanus — OCHOBa KJIETOYHOTrO neneHus. [IpuHuumbs
perukaruu. [Ipaktuueckas paborta «PennukaTuBHAs MalinHa (Urpa-IeMOHCTPAIUS)».
[Ipaktuueckas padora «I1LP (Mogens ammmudukaius Ha Gymare)y.

Mytanuu. Yto Bei3biBaeT u3MeHnenus B crpoenuu JJHK. [Ipuniuner penapanumu.

Tpanckpunius. [Ipaktudeckas padbora «Cuaa mpoMOTOpay.

['enernueckuii koa. Ilpaktnueckas paborta «PemeHue 3ajad Ha T€HETUYECKHM
koq» Tpancasuus. [Ipaktuyeckas padora «DoaauHr GEIKOBY.

Opranuzanusi TeHoMa BHUPYCOB [IpOTMBOBHpPYCHBIE CPEACTBA, MEXaHU3MBI HX
JNEUCTBUSL.

Opranuzanus reHoMa OakTepuit AHTHOAKTEepUaIbHbIE rpenaparsl.
Uccnenosarenbckas padoTa «PacnpocTpaneHre aHTHOMOTUKOPE3UCTEHTHBIX OaKTEepHii»

Opranuzanusi reHoma »ykapuoT ['eHomHOe penaktupoBaHue. IIpakTuyeckas
pabora «Pabora B coBpeMeHHBIX TeHeThueckux 0azax mgaHHbIX. [IpoBeaenue In silico
aHaJM3a MoCJIeI0BATEIIbBHOCTEN TEHOBY.

3. ®apmaxonozun (28 uacos)

[Tonsite o nekapcrBax. [IpUHIMIBI MOAX0/Aa K MOUCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Meronabl. MccnenoBatenbckas pabora «IKCIEPUMEHTHI TI0
OTIpEIENICHUIO0 TOKCUYHOCTH BEIIECTB HA apTEMUIUSIX.

[Tyt BBenenus JIC. @apMakOKUHETHKA JIEKAPCTBEHHBIX BelllecTB. BcackiBaHue
(abcopOumst) tekapcTB. OCHOBHBIE MEXAHU3MbI BCAChIBaHUS. TpaHCIIOPT JIEKAPCTBEHHBIX
BelecTB. ['ensl u 6enku nepBoit (a3el Onorpancopmanuu. [yt BeIBEAECHUS T€KapCTB
U3 OpraHu3Ma. OKCKpenuss W JiauMuHanug. [eHpl u  Oenku BTOpoi  (asbl
ouotpanchopmarmu. dapmakoguHamuka. [71aBHOe W TO000OYHOE, PE30OpPOTUBHOE U
MECTHOE, IPAMOE, HETIPSIMOE U peIeKTOpHOE IeHCTBUE.

Bunpr B3aumonerictBus snekapcTB. CHHEPIU3M M aHTAaroHU3M IPU COBMECTHOM



NENCTBUM JIEKAPCTBEHHBIX BEUIECTB, UX PA3HOBUIHOCTH.

TpancMeMOpaHHBI CUTHAIUHT. THUIBI KIETOYHBIX PELENnTOpoB. MeMOpaHHBIE:
MOHHBIC KaHaJbl, KaTaJUTUYECKUE U compsbkeHHble ¢ G-0enKaMu; BHYTPHUKJIECTOUYHBIE:
HUTOIIa3MaTUUYECKHE U IAEpHBbIE. MEeXaHU3MBbI JINTaHI-PELIENTOPHOTO B3aUMOICUCTBUA.
CenekTUBHOCTh (M30MPATENBHOCTh) JIEUCTBHS, CBSI3b «XUMHUYECKas CTPYKTypa —
dbapmakosornyeckasi akTHBHOCTD BEILIECTBY.

DapMaKOJIOTHYECKOM MOAYJIALIMU CUHAITUYECKON XOJIMHEPTHYECKON Nepeaaydd.
MornekynsipHplif  MEeXaHU3M JeHCTBUS H  (papMaKoJOrHuecKkue cBoWcTBa M-
XOJIMHOOJIOKAaTOPOB, raHJIMO0JI0KAaTOPOB u Kypapenoao0HbIX CPEACTB.
@apMaKoJIOTUYECKasi ~ PEeryysiius  aKTUBHOCTH  aJpPEHEPIMYECKOro  CHHArCa.
AJIpEeHOMUMETHKH, aJpPEHOOJOKATOpbl, cUMNATONUTUKU. IlpakTuyeckas pabota
«BnusgHue agpeHannHa Ha CepJeUHbIE COKpaIIeHUs (IPOrpaMMHOE 00ECTICUEHHE)Y.

MonekynsapHas (apMakoJorus aHTUAUIEPIHUECKUX CpeAcTB. ['McCTaMUHOBBIE
peLenTopsl: TUIBL, MOJIEKYJsipHas opraHuzauus. CtaOmin3atopbl MeMOpaH TY4YHBIX
KJIETOK: MOJIEKYJISIPHBIA MEXaHU3M JE€HCTBUS, 0OCOOCHHOCTH KIMHUYECKOTO MPUMEHEHUS,
TOUKH MPUJIOKEHUS JEHCTBUS MHTUOUTOPOB JUIHIHBIX MEAUATOPOB.

MexaHu3M NEUCTBUA U NIPUMEHEHHUE IPENapaToB, CTUMYIUPYIOIIUX IIPOLIECCHI
uMMmyHuTeTa. Dapmakonoruyeckas XapakTepUCTHKAa HWHTEPICHKUHOB: IIOIYYEHHUE,
MEXaHU3M JIeUCTBUA, mpuMeHeHne. OCHOBBI MaTO(PU3UOJIOTHH OCTPO(a30BOr0 OTBETA,
MeIranys BocnaneHus. MoJIeKyJISIpHbIA MEXaHW3M NPOTUBOBOCHAIUTENBHOTO IEVUCTBHUS
[JIFOKOKOPTUKOCTEPOUIOB,  HECTEPOUAHBIX  IPOTHUBOBOCHAIUTEIBHBIX  CPEACTB.
[IpakTruueckas pabora «['ucToigorundeckue mpenaparbl UMMYHHOU CUCTEMBD».

[IonAaTHE O HapKO3€ M HAPKO3HBIX Ipernaparax. KieTouHblil 1 HEPBHBIM HAPKO3.
@apMaKOJIOTUYECKAasT XapaKTEPUCTUKA OTHAEIBHBIX TPyNI HApPKO3HBIX CPEACTB.
[TocnenoBarenbHOCTh JCMCTBUSI Ha IEHTpaldbHYyIO cucteMmy. [Ipaktuueckas pabota
«I'meronornueckue npenapaTsl HEPBHOM CUCTEMBDY.

®uznonornyeckui coH; ¢as3pl cHa. Buasl Hapymienuii cHa I[lonsitue o
MEIMKAMEHTO3HOM CHE U CHOTBOPHBIX MpernapaTtax (FTMITHOTHKAX ).

MounekyispHble acneKkTbl Houuuenuuu. OnuaTtHble PeLenTopbl, HX THIIBI.
DHkedanuHbl U SHAOP(PUHBI - SHIOTCHHBIE JTUTAH]IbI OMUATHBIX PELENTOPOB.

AHTUIICUXOTHYECKOE JEHUCTBUE, BIUSHUE HA (PYHKUUIO SKCTpaUpaMUIHOU
CUCTEMBI, SMOLIMOHANIbHYIO c(epy, pBOTHBIA LIEHTpP, apTepUaibHOE JABJICHHE, LIEHTP
TEPMOPETYJIIALMU. MOJIEKYJIApHbIE MEXaHU3MbI JECHCTBUS HEUPOJIENITUKOB, BIMSHUE Ha
n0(paMUHOBBIE, CEPOTOHUHOBBIE, a/IPEHO- U TUCTAMUHOBBIE PELENTOPHI, UX JEHCTBUE HA
KJIETOYHbIE MeMOpaHbl, Ha JEMOHWPOBAHUE TKAHEBBIX MOHOAMUHOB. lloTeHiman-
3aBUCUMBIE HATPUEBbIE KaHAJIbI KAK MUIIIEHU JEHCTBUSA MECTHBIX aHECTETUKOB. CIOCOObI
MHTUOMPOBaHUS OTEHIIMAI-3aBUCUMBIX HATPUEBBIX KaHAJIOB MECTHBIMH aHECTETUKAMHU.
[Tpaktnueckast pabora «Kapra oskcmpeccun A0()aMHHOBBIX U CEPOTOHHHOBBIX
perenTopoB B Mo3re MbIiei». MccnenoBarensckas pabora «IloBeneHueckne TeCThl Ha



peiOkax Danio rario. CBerno-remMHass kamepa». McciemoBarenbckasi paboTa
«IToBenenueckue TecThl Ha prIOKax Danio rario. OTkpsiTOE ToNIe». MccaeaoBarenbekas
pabota «IloBeneHueckue TecThl Ha prIOKax Danio rario. CtaitHOE MOBEICHUEY.

Moayab «MoJieKkyJIsipHbIe OCHOBBI cejiekium» 9 kiacc (68 yaca)
1. Monexynapnas é6uonozusn. (20 wacos)

OcHOBHBIE BEXH PA3BUTHUS MOJIEKYJIIPHOUN OUOIOTHH.

HyxknenHoBbie kuciotel. OCHOBHBIE TPUHIIUIIBI CTpoeHus. [IpakTudeckast pabora
«Boimenenne JIHK wu3 Gamana». Ilpaktuyeckas pabora «Momens JIHK-opurammy.
[Mpaktiueckass pabota «Omnpenenenne kadectBa mnpenaparoB JHK ¢ momomibio
creKTpodoTOMETpUN» (MPU HATUYUU 000PYIOBAHMUS).

MartpuuHnble cUHTE3bl. Permkaius — oCHOBa KJIETOYHOTO nesieHus. [IpuHImmbI
perukaruu. [Ipaktuueckas padborta «PenmukaTuBHAs MalivHa (Urpa-IeMOHCTPAIUS)».
[TpakTuyeckas padota «I1LP (Monens ammindukaius Ha Oymare)y».

Mytanuu. Yto Bei3biBacT u3MeHeHus B crpoennu [JHK. [Ipunnumns! penapanuu.

Tpanckpunius. [Ipaktudeckas padbora «Cuia mpoMOTOpay.

['enernueckuit koa. I[lpaktuueckas padorta «PemieHue 3ajad Ha TeHETUYECKUM
ko/» Tpancisus. [Ipaktuyeckas padora «DoaauHT GEITKOBY.

Opranuzanusi TeHoMa BHPYCOB [IpOTMBOBHpPYCHBIE CPEACTBA, MEXAHU3MBI HX
JNEUCTBUSL.

Opranuzanus reHoma  Oaktepuii ~ AHTuUOaKTEepUATbHBIC npenaparsl.
UccnenoBarenbckast padbota «PacnpocTpaneHne aHTHOMOTHKOPE3UCTEHTHBIX OaKTEPHii»
Opranuzamusi reHoMa sykapuotr ['eHoMHoe penaktupoBaHue. Ilpaktudeckas pabota
«Pabora B coBpeMeHHBIX TreHeTHueckux 0azax naHHbIX. [IpoBenenue In silico ananmza
MTOCJIEA0BATEILHOCTEN TEHOB.

2. Monekynapnoie ocnoewt cenemuxu (20 uacoes)

[Ipenmer reHeruku. Kparkas ucTOpUsi pa3BUTUA  MPEICTABICHUS O
HaCJIEICTBEHHOCTH.

OT reHa K npu3HaKy: Kak packpacutb kota. UYto takoe npuszHak? [1yTs OT reHa o
npu3zHaka. Myrtauun. Aunend. ['eTepo3urotel ¥ TOMO3UroThl. JIOMMHAHTHBIE U
peueccuBHble amend. PoneBas wurpa «Asmenu». McciaegoBaTenbCKUM — MPOEKT
MyTtarennbie (GaKkTOPBHI.

['enbl cTposAT opraHu3M. BkirodeHHe W BBIKIIOUYEHHUE OOJBIIOr0 HabOpa T'eHOB.
Kak kieTku noHuMaroT, Kakue reHbl 10JDKHbI padoTath. PoneBas urpa « Cyap0a KIeTKn.
I'ensi-niepexmrouatend. [IpakTruueckoe 3a1anne « AJTOPUTMBI TSI KIETOK.

JluckpeTHoe HacleloBaHHWE NPU3HAKOB. 3aKOHbl MeHHeNs: OJUH TeH - OJHH
npusHak. CxeMa CKpeluBaHus. 3aKOH €AUHO00pa3us THOpUIOB MEPBOTO MOKOJIEHHUS.
[IpakTueckoe 3amganue «EnmHOOOpasue MepBOro MOKOJICHHs. 3aKOH pacHICTICHUS



npu3Haka BO BTOpOM mokosieHud. [lpaktuueckoe 3ananue «PacuiemnyieHue BO BTOPOM
nokosieHun». MccnenoBarenbckuil mpoekT «3akoHbl ['. MeHenst B 9KCIIEpUMEHTEY.

3akoHbl MeHzens: HeCKOJIbKO TE€HOB - HECKOJBKO MPHU3HAKOB. JIurubpumaHoe
ckpeniuBanue. HesaBucumoe pacxoxkaeHue xpomocoM. IIpakTuyeckoe 3agaHue
«Pemerka [lenneray. CrieruieHHOE HACIEI0BAHHUE.

B3aumogeiicTBue reHoB. AlienbHOEe M HeauienbHoe. [IpakThueckoe 3aHsTHE
«BzaumoiericTBUS reHOB (MOIETUPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KJIETKY )»

Omnpenenenue noina. [lomoBsie xpomocomel. Camilsl U caMku. Brinsinue aktopos
OKpYyXarwlel cpenbl. XpOMOCOMHOE omnpeaeneHue mnoJia. [looBeie XpOMOCOMBI.
[Ipaktuueckoe 3amanue «HacnegoBanuwe, cuemieHHoe ¢ mnojiom». [IpoGnema
JIOTIOJIHUTEIBHON X-XPOMOCOMBI Y KEHIIUH. TpeX1BETHbIE KOLIKH.

3. Monexynapnoie ocnoswl cenekyuu (28 uacoe)

I'ensl B nomynsinusx: Beaukoe paBHoBecue. [Tomymnsauus. YacToTsl BCTpeU4aeMOCTH
MpU3HaKa u ajiens. YpaBHenue Xapau-BaiinOepra. [Ipaktudeckoe 3amanue «4acTtoTsl
ajuienel, TreHOTHNOB W  (eHOoTUnoB». MccimenoBaTenbCcKuii MOpPOEKT  «AHaNIH3
TFeHETUYECKON CTPYKTYpbl NOMYJIsILKY (Ha OCHOBE 3aKoHa Xapau-BaitHbepra).

[Tonynsauuu MEHSIOTCA: YUCICHHOCTh, MUTpalsl U BbIOOp cymnpyra. dakTopsl,
KOTOpbIE BBIBOJIAT TMOMYJSIUMIO W3 paBHOBecus Xapau-BaitHOepra. UYwuciieHHOCTH
nonyysiuud. PoneBas wurpa «Oddexkr ocHoBatens». PoneBas wurpa «Oddexr
OyThLIOUHOTO TopJblKa». [peid reHoB. Myrtauuun. HecnmydaitHoe ckperniuBaHue.
N3onsuus.

[lonynsauuu  MEHAIOTCS:  €CTECTBEHHBIM  oTOOp. MexaHusm  JedcTBUS
ecTecTBeHHOTO 0TOOpa. JIBmxkyuuit oToop. Ponesas urpa « EcTeCTBEHHBIN 0TOODY.

Mopaudukanronnas U3MEHUYUBOCTb. CratucTuueckue 0COOEHHOCTH
MoAU(pUKALIMOHHON M3MeHunBocTU. MccnenoBarenbekue padboTel «MoaudukaunoHHas
M3MEHUYMBOCTh PACTEHUH B IIpEJEax BallEro MECTa )KUTEIbCTBAY.

HacnemoBanne KOJMYECTBEHHBIX NPU3HAKOB. KoOJIMYECTBEHHBIE TPU3HAKHU.
CpenoBast usMeHUHUBOCTH Npu3Haka. Koadduiment naciaeagyemoctu npusHaka. OTBeT Ha
ot6op. Ilomck reHoOB KOJIMYECTBEHHBIX NpPHU3HAKOB. OTHOHYKJICOTHUIHBIC BapHUAHTHI
reroB. JIHK-uumn. IloTHOreHOMHBIN aHaJIU3 aCCOLMALUMN.

«Owmby Han renoMoMm. IloctrenomHuas spa. OOpaTHasi reHeTuka. «OMHKCHBIE»
uccienosanus. [Iporeom, metabonom. [IpakTudeckoe 3aganue « ArpOHOMBI.

JlomecTukanus U IEHTPbl T'€HETUYECKOoro pazHooOpasus. I[loucku pactenuii c
«XOPOITUMUY» TPU3HAKAMHU I 4YelloBeKa. L[eHTphl TEHETHYECKOTO pa3HOOOpa3usl.
Huxomait iBanoBuu BaBuiio. Ceneknusi. KomOuHanmoHHass ¥ rHOpuHast CEIICKITHI.
I'erepo3uc. Ilpaktuueckoe 3amaHue «l OMOJIOTMYECKME PAOBI  HACIEACTBEHHOM
U3MEHYUBOCTH.

CoxpaHUTh U U3YUYUTH T€HBI, YTOOBI MEHATH Oynymiee. Kak npaBUibHO XpaHUTh



redbl.  KoJuleKiuu  TeHeTHYecKHX pecypcoB  pacteHuil. [IpakTukym  u/wim
UCCIIEOBATEILCKUN TPOEKT «MeToabl KyJIbTHBUPOBAHUS in VItro ISl COXpaHEHHUs
F€HETUYECKUX PECYPCOB PACTCHUMN U JIJI1 YCKOPEHHOU CEIEKIUM.

['eHeTnueckue MLEHTpHl B HaleW cTpaHe. [ e 3aHUMAIOTCA TEHETUKOM W
TEHOMMKOU [T HYK]I CEJIbCKOTO XO3SIMCTBA.



IINTAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUHOU JESATEJBHOCTHU

3aHATUS B paMKax MpPOrpaMMbl HamNpaBJICHbl Ha OOECIEYEHUE JOCTUKEHUS
IIKOJIBHUKAMH  CICAYIOIIMX  JINYHOCTHBIX, METAIPEAMETHBIX W  IPEAMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB.

JINYHOCTHBIE pe3y/IbTaThl:

B cgepe epascoanckoco eocnumanusi. TOTOBHOCTb K KOHCTPYKTHUBHOU
COBMECTHOM IEATEIBHOCTH IIPH BBIITOJIHEHUH UCCIIEIOBAHNUI U IPOEKTOB, CTPEMIICHUE K
B3aMMOIIOHHUMAHMIO ¥ B3aMMOIIOMOIIIH.

B cghepe nampuomuueckozo 6ocnumanus: OTHOLLIEHUE K OMOJIOTUU KaK K BaXKHOU
COCTaBJISIIOLIEN KYyJNbTYphl, TOPAOCTh 3a BKJaJ POCCHMCKHX M COBETCKUX YYEHBIX B
pa3BUTHE MUPOBOM OMOJOTHUUECKON HAYKH.

B cgepe Oyxosno-upaecmeennoco ocnumamnus: TOTOBHOCTb OLICHHBATh
NOBEJCHUE W IIOCTYNKH C TO3UMLIUU HPABCTBEHHBIX HOPM M HOPM 3KOJOTHYECKOU
KYJIbTYpbl; IOHUMaHUE 3HAYMMOCTH HPABCTBEHHOTO ACMEKTa JAEATEIbHOCTH YeJIOBEKA B
MEIUIIMHE U OMOJIOTHH.

B cgepe scmemuueckoco eocnumanusi; TOHMMaHWE poOJM OUOJOTHU B
(OpMHUPOBAHUHN ICTETUUECKOM KYJIBTYpPbl TUYHOCTH.

B cgepe quszuueckoeo eocnumanus, Gopmuposanus Kyiemypvl 300p08bs U
IMOYUOHATLHO2O O1a20NONY4Us; OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO U
YCTaHOBKA Ha 3/10pOBbIi 00pa3 KK3HU (340pOBOE MUTAHUE, COOTIOACHHE TUTUEHNYECKUX
IPaBUJI U HOPM, cOaJaHCUPOBAHHBIN PEXXUM 3aHATHI U OT/IbIXa, peryiapHas pusnueckast
aKTUBHOCTD); OCO3HAHUE MOCIEACTBUM U HENPUSITHE BPEIHBIX MIPUBBIYEK (yHOTpeOIeHUE
aJIKOroJisi, HApKOTHKOB, KypeHHWe) W HHbIX (opM Bpena s (QU3NYECKOTO U
NICUXUYECKOTO 3JI0pOBbS; COOJNIIO/IEHNE MpaBUil OE30MaCHOCTH, B TOM YHCJE HABBIKU
0e30MacHOro MOBEAEHUS B MPUPOJHON cpese; c(popMUpPOBAaHHOCTh HaBbIKA pedIieKcuu,
yIpaBJIeHHE COOCTBEHHBIM 3MOLIMOHATIBHBIM COCTOSTHUEM.

B cghepe mpyoosoeo socnumanus: akTUBHOE y4acTuE B PEILICHUU MPAKTUYECKUX
3ama4 (B paMKax CeMbH, HIKOJIbI, ropoja, Kpasi) OMOJIOTMYECKON M 3KOJOTUYECKOU
HANpaBJIEHHOCTH, MHTEpPEC K MPAKTHUECKOMY H3YUYEHHIO Mpodeccuil, CBSI3aHHBIX C
OunoJoruen.

B cgepe skonocuueckoco eocnumawnus:  OpUEHTAIMsT HA IPUMEHEHUE
OMOJIOrMYECKUX 3HAHUU MPU PEILICHUH 33]1a4 B 00JIaCTH OKpPY:KaIOIIel cpeibl; OCO3HAHHE
HKOJIOTUYECKUX MPOOJIEM U MyTEeH UX PEIICHUS; TOTOBHOCTD K yUYaCTHIO B IPAKTHUECKOMN
NEATEIbHOCTH 3KOJOTMYECKON HAIIPaBIECHHOCTH.

B cgepe nomumanus yemHocmu HaAyyHO20 NO3HAHUA. OPUEHTAIUS Ha
COBPEMEHHYIO0 CHCTEMY Hay4HbIX MpPEACTaBI€HUH 00 OCHOBHBIX OMOJOTUYECKUX
3aKOHOMEPHOCTSAX, B3aMMOCBSA3SX YEJIOBEKA C INPUPOJHOM M COLMAIBHOM CpENou;



NOHUMAaHUE PO OUOJOTHYECKON HayKH B (DOPMUPOBAHUM HAYYHOTO MHUPOBO33PEHHUS;
pa3BUTHE HAY4YHOU JIF0OO3HATEIIbHOCTH, MHTEpeca K OMOJIOTMYECKOW HayKe, HABBIKOB
UCCIIeI0BATENIHCKON AESTEIHHOCTH.

B cgepe adanmayuu Kk uzMeHAOWUMCA YCIOBUAM COYUALLHOU U NPUPOOHOU
cpedvl. ANCKBAaTHAas OIICHKA W3MEHSIOIMMUXCS YCJIOBHH; TIPUHATHE  PEIICHUS
(MHIUBUAYaTbHOE, B TPYIIIEC) B HM3MCHSIONIMXCS YCIOBHSX HAa OCHOBAHWM aHAIN3a
Ounonornyeckoi nHMopMaIy; IIAaHUPOBAaHUE  JIEUCTBUIA B HOBOM  cUTyaluu
Ha OCHOBAHHMH 3HAHUN OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeanmeTHblie pe3yJibTaThl:

B cghepe osnadenus ynusepcanoubiMu y4eOHbIMU NOZHABAMENLHLIMU 0eUCTBUAMU.
bazoBbie nornueckue NeUCTBUS:

| BBUBIATH W XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA OHOJOTHYECKUX
00BEKTOB (SIBJICHUI);

[ YCTAaHABIWBATh CYIICCTBCHHBIM TMPHU3HAK KJIACCH(PUKANNKA OHOJIOTHYCCKUX
00BEKTOB (SIBIICHHI, MPOLIECCOB), OCHOBaHUS sl OOOOIIECHUS WU CpPaBHEHUS,
KPUTEPUH MPOBOJAUMOTO aHAJIN3A;

¢ y4ETOM MPEUIOKEHHON OMOIOTUYECKON 3a7aui BBISIBIISITH 3aKOHOMEPHOCTH U
IPOTUBOpPEUMsT B paccMaTpuBaeMbiXx (akTax U HAOMIOJEHUSX; TMpeaiaraTh
KPUTEPHUH IS BBISABJIICHHUS 3aKOHOMEPHOCTEH W TPOTUBOPEUHIA;

| BBIABIATH neunnuTel WHPOPMAIIUU, NAaHHBIX, HEOOXOMMMBIX IS PpEIICHUS
MOCTaBJICHHOM 3a/1a4H;

| BLISBIATH MPUYMHHO-CJICACTBEHHBIC CBSI3W TIPH  HM3YYCHUHU OMOJOTHYECKHX
SBJICHMA W TIPOIIECCOB; JEJIaTh BBIBOJBI C HMCIOJIb30BAaHUEM JICTyKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHUH, YMO3AKIIOUEHUH TI0 aHAJIOTHH, (OPMYyITHPOBATH
TUTIOTE3bI O B3AMMOCBSI3SX;

| CaMOCTOSTENBHO BBIOMpATh CMOCO0 pelIeHus yueOHOW OMOJIOTHYEeCKOM 3anayu
(cpaBHMBATh HECKOJIBKO BapUAHTOB PEIIEHUs, BEIOUpATh HanOoIee MOAXOASAIIHMA
C Y4€TOM CaMOCTOSTEIHLHO BBIJICTICHHBIX KPUTECPHUEB).

bazoBrle nccnenoBarenbckue NeHCTBUS.

| HCTIONB30BATH BOTIPOCHI KaK MCCIIEIOBATEILCKUI HHCTPYMEHT ITO3HAHMS,

I dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME pPa3phiB  MEXKIY pPEATbHBIM U
KENMAaTeIbHBIM  COCTOSIHUEM  CUTyallid, OOBEKTa, W  CaMOCTOSTEIHHO
yCTaHABIUBATh HCKOMOE U JTaHHOE;

[ dopmupoBaTh  runoTesy 00  HCTUHHOCTH  COOCTBEHHBIX  CYKIEHUH,
apryMEHTHUPOBATh CBOO TIO3UINIO, MHCHHUE;

[ IIPOBOJIUTH TI0 CAMOCTOSITEIIPHO COCTaBICHHOMY TIJIaHy HAaOMIOCHUE, HECIIOKHBIN
OMOJIOTUYECKHIA DKCIIEPUMEHT, HEOOJIBIIOE HCCIICIOBAHUE IO YCTaHOBJICHHUIO
0COOEHHOCTEH OMOJIOTNYEeCKOT0 00BEKTa (TIpoliecca) u3ydeHus,

[ MIPUYMHHO-CJICJICTBEHHBIX CBS3€H W 3aBUCUMOCTEH OHMOJIOTHYECKUX OOBEKTOB
MEXy COOO0M;



OLICHMBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(GOpPMAIIUIO, MOJYYCHHYIO B
X0J1€ HAOIOICHHS U SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (popMyMpoBaTh 00OOIIEHUS U BBIBOABI IO pe3yJibTaTam
POBEIEHHOTO HAOJNIOCHUS, SKCIEPUMEHTAa, BIAJCTh MHCTPYMEHTAMH OLEHKH
JIOCTOBEPHOCTH MOJIYYEHHBIX BBIBOJOB U 0000IIECHUI;

MIPOTHO3UPOBATh BO3MOKHOE JaJIbHEHIIIEE pa3BUTHE OMOJIOTHUYECKUX MPOIIECCOB U
UX TOCJEJCTBUS B aHAJOTUYHBIX WM CXOJHBIX CUTyallUsIX, a TAKXKE BBIABUTAThH
MPEANOI0XKEHUs 00 UX PA3BUTUU B HOBBIX YCJIOBHUSIX U KOHTEKCTaX.

Pa6ora ¢ nundopmariueii:

|

IPUMEHSThH Pa3IMYHbIE METO/bl, HHCTPYMEHTBI U 3apPOChl IIPU MOUCKE U OTOOpE
OMoJOrMYecKOoM HMHMOpMalUKd WM JIAHHBIX U3 HMCTOYHUKOB C Y4ETOM
MPEI0KEHHOM yueOHOM OMOJIOrMYeCcKOM 3a/1auu;

BBIOMpPATh,  AHAIU3UPOBATh, CUCTEMATU3HPOBATH W  HUHTEPIPETHPOBATH
OMOJOrMYECKy 0 HH(OPMALIMIO Pa3IMYHbIX BUJOB U (DOPM MpeACTaBICHUS;
HAaXOJIUTh CXOJHbBIE apTYMEHTHI (TIOJITBEPKAAIOLINE UIIU ONPOBEPTAIOIINE OJHY U
Ty K€ UJIEI0, BEPCUIO) B PA3IMYHBIX UH(OPMAIIMOHHBIX HCTOYHUKAX;
CaMOCTOSTENIbHO BBIOMPAaTh ONTUMAIBHYIO (POpMY MpeACTaBICHUS HHPOPMaLUU U
WLITIOCTPUPOBATH PEIIaeMbI€ 337a4l HECTIOKHBIMU CXEMaMU, AMarpaMMaMu, HTHON
rpaduKoil 1 UX KOMOWHAIIUAMY,

OLICHUBATh HAJIEXKHOCTh OHMOJOTMYECKOW HMHPOPMALMK 1O  KPUTEPHSM,
MPEAIOKEHHBIM YUUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;
3allOMHUHATh U CUCTEMATU3UPOBATH OMOJIOTMYECKYI0 HH(OPMALIHIO.

B cipepe osnadenus ynHusepcanbHbiMu Y4eOHbIMU KOMMYHUKAMUBHBIMU OeUCMEUIMU
Oo0uienue:

BOCHIPUHUMATh U (HOPMYJIMPOBaTh CY>KIEHHUSA, BbIpaXaThb dMOLUU B IpoLEcce
BBINIOJIHEHHUS MPAKTUYECKHUX U 1a00paTOpHBIX padoT;

BBIpAKaTh ce0s1 (CBOIO TOUKY 3pEHHUS) B YCTHBIX U MUCbMEHHBIX TEKCTAX;
pacrno3HaBaThb HeBepOaJbHbIE CpEICTBAa OOIICHHSA, I[OHMMAaTh 3HAYECHHUE
COIMAIbHBIX 3HAKOB, 3HATh M PACMO3HABATh MPEANOCHIIKA KOH(PIMKTHBIX
CUTYaIHi U CMSITYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

NOHUMaTh HAMEPEHUsI JPYTuX, MPOSABISATh YBAKUTEIBHOE OTHOILIEHUE K
co0eceTHUKY U B KOPPEKTHOU opme (PopMyIUpOBaTH CBOM BO3PAKEHHUS;

B XO/JI€ IMajora U/ IUCKYCCHH 3aJ]aBaTh BOIIPOCHI MO CYLIECTBY 00CYXIaeMon
OMOJIOTUYECKOM TeMbl M BBICKA3bIBATh MJIEH, HAIICJICHHbIE Ha peuIeHue
OMOJIOTHYCCKOM 3a7a4M M TIOIJIepKaHNue O1aroKenaTeIbHOCTH OOIICHUS;
CONOCTAaBISATh CBOM CYXIEHHUS C CYXIECHHUAMHM JPYIMX Y4YaCTHHUKOB JUajora,
OOHapyXUBaTh PA3IUUUS U CXOACTBO MO3UIIHIA;

nyOJMYHO MPEACTaBIATh PE3yJbTaThl BBIMOJIHEHHOTO OMOJOTHYECKOTO OIIbITa
(3KCTIepUMEHTA, UCCIIEA0BAHUS, IPOEKTA);



| CaMOCTOSTENBHO BBIOMpATH (hOpMAT BBHICTYIUICHUS C YU4ETOM 3a/1a4 IPE3EHTAIUHU U
O0COOEHHOCTEW ayJIUTOpUM U B COOTBETCTBHMM C HHUM COCTaBJIATH YCTHBIE U
ITACbMEHHBIE TEKCTBI C HCTIOJIB30BAHUEM WILIFOCTPATUBHBIX MAaTEPUAJIOB.

CoBMecTHas ACATEIBHOCTD (COTPYTHHUYECTBO):

| [OHMMATh M WCIIONB30BATH MPEUMYILECTBA KOMAaHJAHOW W WHAUBUIAYAJIBHON
paboThl TIPH PEIICHUH KOHKPETHOW OMOJOTHYECKOW MpoOiIeMbl, 000CHOBBIBATD
HEO0OXOIUMOCTh MPUMEHEHHUS TPYNNOBBIX (OPM B3aUMOJICUCTBUS TIPU PEUICHUU
MOCTaBJICHHOW yueOHOH 3a/1auu;

[ IIPUHHAMATB L[E€JIb COBMECTHOM AEATEIBHOCTH, KOJUIEKTUBHO CTPOUTH AECHUCTBUSA 10
e JIOCTIKEHHUIO: paclpelessiTh pOJiv, JOTOBApHUBAThCs, OOCYX AAaTh MPOLECC U
pe3yJIbTaT COBMECTHOM padoThI;

[ yMeTh 00001aTh MHEHHUSI HECKOJIbKUX JIIOJIEH, MPOSIBISTH TOTOBHOCTD
PYKOBOJIUTD, BBIIOJHATH MOPYYECHUS, TOAUUHATHCS,

[ IJIAHUPOBATh OPraHU3ALMIO COBMECTHOW palOTHI, OMpPEAENATh CBOIO PoOjb (C
Y4ETOM TPEANOUYTCHU U BO3MOXKHOCTEM BCEX YYAaCTHUKOB B3aMMOJCUCTBUSA),
pacrpenensaTh 3aJayd MEXK]y YiI€HaMHd KOMAaH[Ibl, Y4acTBOBaTh B TPYIIOBBIX
dbopmax padoTel (00CykACHUSA, OOMEH MHEHUSIMU, MO3TOBBIE IITYPMbI U UHBIE);

| BBIIOJHATH CBOKO 9aCTh paboThI, JOCTUTATh KAUECTBEHHOT'O PE3YJIbTAaTa IO CBOEMY
HAIIPaBJICHUIO U KOOPAUHUPOBATH CBOM JICMCTBHS C IPYTMMU YIE€HAMU KOMaH/bI;

[ OLICHMBATh KadyeCTBO CBOEr0 BKJIaJa B OOMMA NPOAYKT IO KPUTEPHSM,
CaMOCTOATENbHO  CHOPMYJTUPOBAHHBIM  yYAaCTHUKAMU  B3aUMOJICHCTBUS;
CpPaBHMBATh PE3YJIBTAThHI C HICXOJHOM 3a/1a4ei U BKJIAJ KaKIOTO WieHAa KOMaH/IbI B
JOCTH)KEHHUE PpEe3yJIbTaTOB, pa3leisaTh chepy OTBETCTBEHHOCTH U MPOSBIATH
TOTOBHOCTB K MPEIOCTABIECHUIO OTUETA MEPE] TPYIIION;

| OBIAZETh CHCTEMOI YHUBEPCAIBHBIX KOMMYHHMKATHBHBIX JEHCTBUHM, KOTOpas
oOecrieunBaeT CHOPMHUPOBAHHOCTh COLMAIBHBIX HABBIKOB U 3MOLIMOHAJIBHOTO
WHTEJUJIEKTA IIKOJbHHUKOB.

B cgepe oeradenus yHusepcanrbHviMu YUeOHbIMU PESYIIMUBHBIMU  OClUCMBUAMU:
CamMoopranuzanusi:
| BBISBJIATH npoONeMBl IS PEIICHHWS B JKU3HCHHBIX W YUYCOHBIX CHTYaIHsX,
UCIIOJIb3YsI OMOJIOTUYECKUE 3HAHMUSI,
I OPHEHTHPOBATKLCS B PA3TUIHBIX IMOAXO0AaX IPHHITHS PEIICHUH (MHINBU Ty aJIbHOE,
NPUHATUE PEIICHUS B TPYIIE, IPUHIATHE PEIICHUHN TPYTIIION);
| CAMOCTOSITENBHO COCTABIIATH aNTOPUTM peElIeHUus 3aJaud (WM €ro 4YacTh),
BBIOWpATh CHOCcO0 pemieHus y4eOHOW OMOJOTHYECKOM 3amadu ¢ y4eéToM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATH
IpejiaracMble BapUaHThl PEILICHUN;
| COCTaBJNATH TIAH nevicTBuil  (TJ1aH peajau3alid  HaMEUYEHHOTO ajropuTMa
perieHus), KOPPEKTUPOBATh MPEIOKEHHBIN alrOPUTM C YUYETOM TOTyUYEHUS
HOBBIX OMOJIOTMYECKUX 3HAHUN 00 M3y4aeMOM OHMOJIOTHYECKOM OOBEKTE;
I JIenaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.



CaMOKOHTpOIb (pedurekchs):

| BrageTs criocoGamu CaMOKOHTPOJIsl, CAMOMOTHBALIMK U pe(IeKCHH;

| jaBathb aJIeKBaTHYIO OLICHKY CUTYyallM U IIpejiarath IiaH €€ U3MEHEHMS;

[ YYUTHIBATH KOHTEKCT U MPEIBUICTH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTD MIPH
pelieHu y4eOHOW OHMOJIOTMYECKOM 3aJlayd, aJalTUpOBaTh pELIEHUE K
MEHSIOLIUMCS 00CTOSATENBCTBAM;

| OOBACHATH IPUYUHBI TOCTHXKEHUS (HETOCTHXKEHHUS) PE3YJIbTaTOB AESITEIbHOCTH,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OIBITY, YMEThb HAaxXOJUTh IIO3UTUBHOE B
MPOU3OIIEAIIEN CUTYAIUH;

| BHOCHTB KOPPEKTUBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIINXCS CUTYallUi, yCTAaHOBJIEHHBIX OIINOOK, BOSHUKIIUX TPYIHOCTEH;

| OLICHMBATb COOTBETCTBHE pe3yJibTaTa LeJu U YCIOBUSIM.

OMOLMOHAIIBHBIN UHTEIIIEKT:

[ pa3ianyaTh, Ha3blBaTh U YHOPABIATH COOCTBEHHBIMH SMOLUSAMU U SMOLMSIMHU
IPYTHUX;

| BBIBJATH U aHaJIM3UPOBATh IPUYMHBI SMOIIHIA;

| craBuTH ceGf HA MECTO JIPYroro 4ejgoBeKa, NOHMMaTh MOTHBBI U HaMEPEHHS
ApYroro,

[ PEryaupoBaTh COocO0 BHIPAKEHUS IMOLIM.

[ [Ipunstue ceds U Ipyrux;

| 0CO3HAHHO OTHOCHTBCH K JIPYroMy 4eJlOBEKY, €r0 MHEHHIO;

[ IpU3HaBaTh CBOE MPABO Ha OLIMOKY U TaKOe K€ MPaBo APYroro;

[ OTKPBITOCTh Ce0€ U APYTHUM;

| 0CO3HABATh HEBO3MOKHOCTD KOHTPOJIMPOBATh BCE BOKPYT;

| OBNAZeTh CHCTEMOI YHHUBEPCAIbHBIX YUEOHBIX PETYIATUBHBIX ACHCTBHIA, KOTOpas
oOecrieynBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAaHOBOK JMYHOCTH (BHYTPEHHSS
MO3ULIKS JIMYHOCTH), U >KM3HEHHBIX HAaBBIKOB JMYHOCTU (yIpaBieHHUs COOOH,
CaMOJIMCLMIUIMHBI, YCTOMYUBOTO TTOBEJACHMS).

IIpeamMeTHbIe pe3yabTaThbl OCBOCHUS IPOTPAMMBI
B no3naBaTenpHOM (MHTEUIEKTYabHOM) cdepe:

[ IPHOOPETCHHE OIBITA MCITOIB30BAHUS METOJIOB OHMOJIOTHUECKOW HAYKH C IEIIBIO
W3YUYeHUs] OMOJIOTUYECKUX OOBEKTOB, SIBICHUM U MPOIECCOB: HAOJIOJCHUE, OMMCAHMUE,
MIPOBEICHUE HECIIOKHBIX OMOJIOTHYECKUX OIBITOB U AKCIIEPUMEHTOB, B TOM YHCIE C
UCITOJIb30BAaHUEM AHAJIOTOBBIX U IU(PPOBBIX OMOTOTUYECKUX MPUOOPOB U HHCTPYMEHTOB;

I dbopMHUpOBaHNE YMEHHSI HHTETPUPOBATH OMOJIOTHYCCKUE 3HAHUS CO 3HAHHSIMU W3
JIPYTUX y4eOHBIX TpeaMeToB ((hU3UKU, XUMHH, Teorpadun, HCTOPUH, OOIIIECTBOZHAHUS
UT. 1.),



I dbopMHUpoOBaHUE YMEHHH pernaTh y4eOHbIe 3aa4i OMOJIOTHYECKOTO COACPIKaHNUS,
BBISIBIISIT ~ MPUYMHHO-CIICJICTBEHHbIE  CBSI3U,  MPOBOAUTH  KAuye€CTBEHHbIE U
KOJIMYECTBEHHBIC PACUETHI, I€JIaTh BEIBO/Ibl HA OCHOBAHUHM MOJYUYEHHBIX PE3YyJIbTaTOB;

dbopMHpoBaHUE YMEHHUS MIAHUPOBATh y4eOHOE HCCIIEIOBAHME WA MPOEKTHYIO
paboTy ¢ y4eToM MOCTaBJICHHOM 1eNu: POopMyIUpPOBaThH MPOOJIEMY, TUTIOTE3Y U CTABUTH
3a/layd MCCIIEIOBAaHUsA, BHIOMpATh aJ€KBATHO MOCTABIICHHOW II€JIM METO/bI, JIeJaTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIIEI0BAHUS UM TPOEKTHOU e TEIbHOCTH;

dbopMupoBaHMe  UHTEpeca K  yriayOJeHuto  OWUOJOTMYECKUX  3HAHUU
(mpeanpoduiibHas MOATOTOBKA U MPpodheCCHOHAIbHAS OPUEHTAIMS) U BBIOOPY OUOJIOTUH
Kak Npo(UJIbHOTO MPEeJAMETa Ha CTYIIEHU CPETHET0 MOJHOTO 00pa3oBaHus JyIs Oy ymiei
podeCCUOHAIBHOW JEATEeNIbHOCTH, B 00JIACTH OWOJIOTUM, MEIUIIMHBI, HKOJOTUH,
TICUXOJIOTUH, BETEPUHAPHUH, CEITHCKOTO XO0351CTBA;

BJIAJICHUE HaBbIKAaMU pabOThl ¢ uWHPOpMAIME  €CTeCTBEHHO-HAYYHOIO
coJiepKaHusl, TIPEICTaBICHHON B pa3Hoil (opme (B BUJIE TEKCTa, TAOJUYHBIX TAHHBIX,
cxeM, rpaduKoB, aAuarpamMMm, Mojeied, H300paKeHU), KPUTUUYECKOTO aHaIn3a
MH(pOpMAIUU U OIIEHKH €€ JOCTOBEPHOCTH;

yMEHHE MHTETPUPOBATh OMOJIOTHYECKHE 3HAHMS CO 3HAHWSAMHU JPYTUX yIeOHBIX
MPEMETOB; UHTEpPEC K YriayOJIeHUI0 OMOJIOTMYECKUX 3HAHUI U BBIOOPY OMOJIOTUM KaK
npodUILHOTO TIpeAMETa Ha YPOBHE CpPEAHEro oOllero ooOpa3oBaHus s Oyayiieu
poheCCUOHAIBHOW  JIESITEILHOCTH B 00JlacTU OWUOJOTUM, MEAUIMHBI, HKOJOTUH,
BETEpUHAPUM, CEIBCKOTO XO3SUCTBA, MHUIIEBOM MPOMBIIUICHHOCTH, TICUXOJIOTHH,
HCKYCCTBa, CIIOPTa - UMETh YETKHUE MPEICTABICHUS O MAaTePUATTUCTUUECKON CYIIHOCTH
TCHOMOB JKUBBIX OPTAaHU3MOB U PETYJISINIO UX paOOTHI,

3HaHHE OCHOBHBIX (DaKTOPOB OKPY’KAIOIICH CPEJbl, BIMUSIONIMX HA Pa3BUTHE U
CYIIIECTBOBAHHE KUBBIX OPraHU3MOB, afanTaiuil K (hakTopaM OKpY >KaroIen Cpebl;

3HaHUE OCHOBHBIX MOJIX0JI0B OMOTEXHOJIOTUH, UCIIOJIH30BaHUS €€ JOCTH)KCHUN B
COBPEMEHHOM KU3HU YeJIOBEKa, 0COOEHHOCTH HMCIIOIb30BAHUS KUBBIX OPTaHU3MOB JJIsI
MIPOU3BOJICTBEHHBIX HYK/]l YEIOBEKA;

3HAHME OCHOBHBIX MOJIXO/0B CETEKIIMA U OMOTEXHOJIOTHHU KYJIbTYPHBIX PACTCHHM,
XapaKTepU30BaTh TCHETHYECKH  MOJU(PHUIIMPOBAHHBIE  PACTEHUS, OMNEPUPOBATH
MOHATUSAMH, THOpPUAM3AIMS, OTHAJCHHAs THOpPUAM3alUs, HCKYCCTBEHHBIH OTOOD,
reTeposuc, TpaHchopMmalys, MyTareHe3, FTeHeTUYECKOe pPeJaKTUPOBaHUE;

MOHMMAaHUE  MOJICKYJISIPHBIX ~ MEXaHU3MOB  peaju3allMi  HaCJIEJCTBEHHOU
nH(DOpMaIUU U yMEHUE CBOOOHO OTIEPUPOBATH OCHOBHBIMHU TIOHATHSIMHU MOJIEKYJIIPHOU
OMOJIOTHY U €€ COBPEMEHHBIX HAIIPaBJICHUN — T'€HOMUKH, METar€HOMHUKHU, TIPOTEOMUKH;

3HaHUE OCHOBHBIX 3a00JIEBaHUI YeJIOBEKAa, MEXaHU3MOB UX Pa3BUTHs, CIIOCOOaX
WX TMaTHOCTHKH U JICUCHHUS;



[ dbopMUpOBaHHE YMEHHS HCIOIb30BaTh MOHATUHHBINA anmapar U CUMBOJIHMYECKUN
A3bIK TE€HETHKH, TI'PAMOTHOE IPUMEHEHUE HAYYHBIX TEPMHMHOB, IOHSTHUH, TEOPHH,
3aKOHOB JUIsl OOBACHEHHUS HaONIOAaeMbIX OHOJIOIMYECKUX OOBEKTOB, SIBICHUN U
IPOLIECCOB, TO3BOJIAIONIMX 3AI0KUTh PYHIAMEHT HAYYHOTO MUPOBO33PEHHU.

B nierHOCTHO-OpHEHTAITMOHHOH cepe:
| 3HaHWe, 9TO HPUMEHCHUE COBPEMCHHBIX TEXHOJIOTHI MOJICKYJISIPHONH OHOJIOTHUN
MO3BOJISIET YCHEIIHO peliaTh Takue 3J000JHEBHBIE NPOOJIEMBI, KaK OXpaHa

Oprncanmeﬁ Cpeabl, COXPaHCHUC 3I0POBbS YCIIOBCKA, KOHTPOJIb 1 BOCCTAHOBJICHHUC
SKOCHUCTCM.



TEMATHYECKOE IINTAHUPOBAHHUE

MOIly.]'lb «Kak :xMBOTHBIE U PpacTeHus HpHCHOCﬂﬁJ]I/IBaIOTCH» (3BOJIIOIII/IOHH3H

MOP(OIOTHIECKUX U
(U3UOIOTHYCCKHUX aJlalTaIui.
[Touemy opranu3Msl He
CTaHOBSITCSI OECKOHEUHO

ﬁn DT 1HMIMA MAITCHEKYMHA

IKO0JI0THS) 5-6 KJIacchl (34 yaca)
TeMbl OcHOBHOE coJIep:KaHHue JlesiTeJIbHOCTD
IIKOJbHHUKOB

1. MBI uccaexyem CBoiicTBa U CTPOEHUE )KUBBIX Hccnenosarensckue

JKMBbIe 00bEeKThI OpraHU3MOB (CTPOEHHUE KIETKH). | paboThl «Bce nu (CHHUIIBL,

(6 u) Bun, ocobb — opranusm kax Oenku, Oepe3bl W T.J.)
eauHas cuctemMa. Ajanranuu OJINHAKOBBIE?
(mpucnocobnenus). [lonstue DOTOKBECTY.
roMeocTasa JXUBoro opranusma. | I[Ipakrnueckas pabota
Crioco0slI ero noaepKaHusl. «CocrasisieMm KHUTY
OrpannueHns PEKOpIOB  pACTEHUU U

JKUBOTHBIX HAIIICTO Kpasi».

2. Bausinue
OKpYXKAKOLIEH
cpeabl HA )KUBbIE
opranusmbi (12 )

o D Vi —vrev o DVl 5

BCESIHBIM.

DaKTOPBI OKPYKAIOIIECH CPEbI
(abuoTuveckue, OMOTUYECKUE,
aHTponoreHnssie). [Ipumepsl
abnoTuyeckux (HaKTopoBs,
OKa3bIBAIOIINX OCHOBHOE
BIIUSTHUE HA )KU3HEEATEILHOCTD
KUBBIX OPTaHU3MOB:
TeMITepaTypa, CBET, BIAKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTH
IPUCIIOCOOJIEHUS KUBBIX
OpPraHu3MOB K a0OMOTHYECKUM
dakropam. [Ipucnocobnenus k
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temmeparypa,
BJIQYKHOCThH U CBET.

[IpakTueckoe 3aHsATHE
«1Bet u Termio» (KyOuKH
JIbJA B3BECUThH, IOJIOKHUTH
B vamiku [leTpu Ha
Pa3HOIBETHYIO OyMmary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO ObICTpee
pacrasii).

[IpakTrueckoe 3ansTue
«YTo pacTBOpsETCA B
BOJIE» (IKCIIEPUMEHT
«Kunkuii 1om»).
[IpakTrueckoe 3aHsTue
«Iuddysus BemecTs B
BOJIE (pacTBOPHI)»,
«/IBM>KeHrEe pacTBOPOB 110
LBETKY».

[IpakTnueckoe 3ansTue
«JIen mimaBaet B BoaE
(aiicOepru, 3amep3anue
BOJIOEMOB)».
Hpakruyeckoe 3aHgrue |

«Jlen mpu 3amep3anuu



pacumpseTcs»
(pa3pylilieHre KaMHs
(mouBoOOpa3zoBaHUE),
3aMep3aHue KIETOK).
[IpakTyeckoe 3aHATHE
«ITy6a» (kyOuku abaa
3aBEPHYTh B Pa3HBII
MaTepHall, B3BECUTB).
[IpakTueckoe 3ansATHE
«ITurmMeHTB» (MOXKHO
pa3AeiuTh HA BATMAaHE
KpacuTeIH U3
(daomacTepoB.
[IpakTyeckoe 3aHsATHE
«Kaxk )XMBOTHBIE IIABAIOT
B BOJIe» (DKCIIEPUMEHT C
MUTIETKOM).
HUccnenoBaTensckue
paboTs! «BausHue cBeta
(Tema, BIa>XKHOCTH,
COCTaBa MOYBbI) Ha
pacTeHusi B €CTECTBEHHBIX
WJIM UCKYCCTBEHHBIX

3. Bzaumopgeiicteus
’KHBBIX OPraHU3MOB

(44)

buotnueckue paxTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEXBUIOBBIX
B3aUMOOTHOILICHUH.
KosBomtonus (XUIIHUK-KEPTBa;
napa3uT-X03sIMH) DBOJIOIHUS
CTpaTeruii JoObIBaHUSI MUY,
CommansHocTh. Bunbl-
BCesieHUbI. [lepeduenp pacTeHui-
BpEIUTENEH.

VCHOBUSX M (HA HOCTYHHOM
Marepuare).
Uccnenosarennckasa
pabota «Habmronenus 3a
B3aUMOOTHOIIICHUSMH
YKUBOTHBIX TIPH
JIOOBIBAaHUH MTUIIA
(KOpMYTITKA JIS TITHIL, JJIS
TOPOJICKUX HJIA CETTBCKHUX
KUBOTHBIX). BeO-
KaMephI».
HUccnenosarenbckas
pabota
«PacnpocTpanenue

BUJAOB-CHHAHTPOHOB B
HaNIe MECTHOCTH




4. Yesi0BEK B KU3HH
pacTeHuu u
JKHBOTHBIX? (6 )

AHTpONOreHHbIE (PAKTOPBHI.
[IpaBna nu, 4TO MEPBOOBITHBIE
JIFOJY KWJIA B TADMOHHH C
npupoaoi. OgomaliHuBaHuE U
IPUPYYCHHE )KUBOTHBIX U
pacTeHuil. 3aueM cracartb
BBIMUPAIOLIUE BUBI, KaK 3TO
nenarb. KynpTypHbIE pacTeHus U
ux nukue npenku. [louemy
BaYKHO MX COXPAHSATb.
Pa3nooOpa3ue KynbTypHBIX
pacTeHU U UX 3HAYCHUE B
KU3HU yenoBeka. KpacHas kHura
Bawei teppuropun. Ocobo

5. DkojJoruuyecKkue
HHIIHA (6 9)

OXpaHsSEMbIC TEPPUTOPHH,
3anoBeaHUKU Poccuu n mupa.
buocdepa — onna u3
Ba)KHEHUIIINX 000JI0YEK 3eMIIH.
YTo Takoe «IKOJIOTHUECKHE
HHUIIN» U KaK OHU
dbopmupyrorca? dopMupoBanue

[IpakTruueckas pabora
«Pa3zHooOpasue
KyJIbTYpHBIX PaCTCHUH B
BAIlIEM PETHOHE.
HccnenoBatenbekas
pabota «Bnusinue
aHTPOTOTCHHBIX (PAKTOPOB
Ha pa3BUTHE PacTEHUi B
ropojie/HaceIeHHOM
IIyHKTE.
DKCKypcust/pakTHIeCcKast
pabota «OOIIT B Bamem
pETHOHE — YHUKAIbHBIC
O0OBEKTBI TPUPOIBD.

HUccnenoBaTensckue
paboThI «DKOJIOTUYECKHE
HUIIN BOKPYT TEOs —
onucaHue pakTopoB
OKpY>KalOILEH CPeIbD».

Uctopus pazButus
arpOXMMHUYECKUX 3HAHUN
(padotel M.B. JlomonocoBa, O.
JInbuxa, byccenro, B.B.

Hokyuaena, K A Tumupszera
Hoxyy A 5

3HaHUI 0 OMOPA3HOOOPA3UIO Uccnenosarenbckue
AKUZHEHHBIX (POpM, paboThI
MOBEJICHYECKUX «DeHONOTrNYECKUE
IPUCIIOCOOJICHH, HaOJIIOIEHUSD.
MOaU(UKAIIMOHHAS
U3MEHYUBOCTH (Ha 6a30BOM
ypoBHe). PacTurtenbHble
co00IIIeCTBa M UX THIIBI.
Pa3zButue u cMeHBI
pPacTUTENIbHBIX COOOIIECTR.
Monynb «OCHOBBI pacTeHHEBOACTBA» /-8 Kacchl (68 yacoB)
- Tembr — (QCHOBHOC COJECPsKAHUE NeareapHocrs |
IKOJbLHUKOB
Tema 1. BBenenne B | Uto-Takoe pacT€HUEBOICTBO: [IpakTuyeckas padora
PACTEHUEBOACTBO OCHOBHBIE (DaKTOPbI «bouka JIubuxa.
(24) BBIPAILIMBAHUS PACTCHUM.

II.A. Kocteiuena, JI.H.



Tema 2.
ArpoTexHu4ecKui
IKcnepuMeHT (6 1)

[IpsHUIIHUKOBA U Ap.).
[IpaBuia mocTaHOBKU
arpod’KCIIEPUMEHTOB.
ITocTaHOBKA 3KCIIEPUMEHTOB C
pacTeHussMH. BIOOp TeMbl,
COCTABJICHUE TUITOTE3bI, LIEJIN U
3a/1a4 HKCIIEPUMEHTA 110
BBIPAIIMBAHUIO PACTEHUN B
KOHTPOJIMPYEMOMU Cperie.
KonTtponu, noBropHocTy,
IIPOBEJICHHUE DKCIIEPUMEHTA.
[ImannpoBaHue SKCIIEPUMEHTA.
OneHka pe3yapTaToB
AKCIIEPUMEHTA.

OcBoeHME TEXHOJIOTUU
KpPYTJIOTOJAMYHOTO BBIpAIBAHUS
CajaToOB U MUKPO3EJICHU B

Hccnenoarenbckas
pabota «DakTopsl,
BIIUSIIOIINE Ha
npopacTaHue ceMsiH (pocT
IIPOPOCTKOB)».
[IpakTuueckas pabora
«C0Oop yCTaHOBKH IS
BBIpAIMBAHUS PACTEHUN B
KOHTPOJIUPYEMBIX
YCIIOBHSIX).

Tema 3. Poab
XHUMHUYECKHX
3JIEMEHTOB B
NUTAHUM PACTCHUH
(20 9)

ESSSE S =S

UCKYCCTBEHHBIX YCIIOBHSIX.
Bopa. PactBop. BeITsKKA.
AHMOHBI, KATUOHBI,
3JIEKTPOIPOBOAHOCTH U pH
pactBopa. Poip XuMrueckux
3JIEMEHTOB B MUTAHUU PACTCHUM.
[Tonydenne muTaTEeIbHbIX
BEILIECTB PACTECHUSAMMU.

Y noOpenusi: opraHudeckue,
MUHEpAJIbHbIE,
MUKpoOuogoruueckue. Tumbl
IATaHUA pacTeHuii. Bo3aymHoe
¥ MUHEpaJIbHOE (KOPHEBOE)
nuraHue pacreHui. Tpancrnopt
MUTaTEJIbHBIX BEIECTB
pAaCTEHUH: BOCXOISIIUNA U
HUCXOISIIUN TOK. Baxknenmnime
KanuiiHele, ocopHbie U
a30THbBIE YIOOpEeHUs, UX
cBouctBa. [IpocTeie u ClnoxKHbIE
ya0OpeHus.

Poct u pazsutue pacreHuii:
ATamnbl OHTOreHe3a, PaKTopsl,
BIIMSIFOIME HA POCT PACTCHUM:
CBET, 'yCTOTa NOCa0K, MUTAHUE,

VD1

cvbeThaT
CYOCTpar.

Oco0eHHOCTH TUTAHUS

[IpakTuueckas pabora
«CxeMbl MUTATENbHBIX
pactBopoB. Pacuer 103
yaoOpeHuit s
MUTATENbHBIX PACTBOPOBY.
[IpakTuueckas paborta
«IIpaBuna cMemmBanus
yA00pEeHUIN»
[IpakTuueckas pabora
«IIuranue pacreHuii:
TEXHOJIOTHS
IPUTOTOBJICHHUS
MATATEJIbHBIX PACTBOPOB
JUISL Pa3HBIX KYJBTYPY.
[Ipaktrueckas paborta
«MOHHUTOPUHT
MUHEPaIbHOTO MUTAHUS
pacTEHUIN.
[IpakTuueckas paborta
«PacturenpHas
JTIUAarHOCTUKAY.
Hccnenosarenbekas
pabota «O1eHka
COCTOSIHUSI KOMHATHBIX
pacTeHM, paCTEHUM Ha

(v

LIKOJbHON TEPPUTOPUH,




pacTeHuid a30TOM. A30T U €ro
3HAUYEHUE B KU3HU PACTECHUH.
®opMbI a30Ta U UX
MpEBpaIllCHUE B TIOYBE.
Uctounuku dhochopa s
pacTeHus. 3HaueHUE
dbocdhopcoaepkamux
COEMHEHUN B KileTKe. Poiib
MAaKpO3PTUYECKUX COEIUHEHUN
dbocdopa B sHEPTETUIECKOM
oOMeHe.

Brusuaue kanus Ha puznueckue
CBOICTBA MPOTOIJIA3MbI, HA
(dbepMEeHTBI YTIIEBOIOPOIHOTO
oOMeHa, CHHTE3 OCJIKOB U JIp.
Ponp kanus B nogaep:;xanuu
MOHHOTO OajaHca B TKaHSX, B
IPOIIECCAX CAMOPETYIISLIHH.
Perynaropnas u
CTPYKTYpoOoOpa3oBaTebHas
pOJIb KanblKs. Y4YacTHe B
00pa3oBaHUM KJIETOYHOM
CTEHKH, NOJIJIEpKAHUU
CTPYKTYPBI MEMOpaH U
PEryJISIUs UX TPOHUIIAEMOCTH.
3HaueHuEe MarHus B
MeTa0O0Iu3Me pacTeHUM.
Marnuii B coctaBe xjiopoduria,
CXOJICTBO XJIOpodusuia u
reMorjo0nHa Kak
CBHJIETEIILCTBO €AMHCTBA
OpraHn4eCcKOTr0 MHpA.

Cepa u ero OCHOBHBIE
COEAMHEHUS, UX POJIb B
CTPYKTYPHOU OpraHu3aiuu
KJIETKH, y4acTHE B
OKHCIIUTENIHO-
BOCCTAHOBUTEIBHBIX PEAKIIUSIX
MUKpPOITIEMEHTHI.
[Ipencrasiienus o poiu
MHUKPODJIEMEHTOB B
MeTab0Iu3Me pacTeHUH.
Oco0eHHOCTH MOCTYIIEHUS

yCTaHOBKA MPUYUH
MaTOJIOTUYECKHUX
cocTostHUM (TIpu
HaJIUYUN ).
Uccnenoarenbckas
pabora «OLeHKa BIUSHUA
Pa3IMYHBIX DJIIEMEHTOB Ha
COCTOSIHUE PACTECHHM
(cocTaBiieHHE Pa3IUYHBIX
OJIKOPMOK)».

MUAKDOY TITEeMEeEHTOR-RB ‘l“\a{"’T‘PT_TT/T(I
VHII P OIsrevie i o bbb peot
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AJIEMEHTOB IIUTaHUS PACTCHUM.
PacturenpHas quarHocTuka u
METO/Ibl UACHTU(PUKAITIU

HeHnPTnTVQ/MQﬁmen'3WFMPnTnB

Tema 4.
Peryasitopsl pocta
pacreHuid. 3ammnTAa
pacrenmi (4 1)

Joiai i XioUbi i TV H 1Y

MUTaHUS.
[TonsiTue o perynsiTopax pocra
pacteHuii. CTUMYJISITOPBI pocTa
— (buTOrOopMOHBI (ayKCUHBI,
ruO0epeIITUHBI, TATOKWHUHBI).
WNHrunbuTOopsl pocta pacTEHUM:
1. mpupoausie (abcrm3zoBas
KHCJIOTa ¥ HEKOTOPBIC

(b eHoIbHBIC BEIIECTBA
(uKymapoBasi, KOpu4Hasi,
CaITUITHIIOBAs KMCIIOTHI).

2. CHHTETUYECKHUE
(MOp(aKTHHBI, peTapAaHThI,
nedonuaHThl, JECUKAHTHI,
repOunubl). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUSI PACTECHHM.
CoBpeMeHHBIE CITOCOOBI
MOHUTOPHHTA.

3ammuTa pacTeHUM OT

[TpakTuyeckas pabota
«DUTOMOHUTOPHHT U
OLIEHKA COCTOSIHUS
pactenuii. CoBpeMEeHHbIE
CIIOCOOBI MOHUTOPHHIAY.

Uccnenoarenbckas
pabota «Bnusiaue
reTepoayKkCcruHa Ha
npopactanue (poct Ha
Pa3HBIX CTAJIUAX, B PA3HBIX
YCIIOBHSIX) Pa3IMYHbBIX
pacTeHu».

[IpakTuueckas pabora
«MHcekTapuu: npaBuia 1
yCIIOBUSA Pa3BEICHUS
MOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi u
NnoYBeHHAas
KYJbTYPbl, HX
NpUMeHEeHHUE B
BbIPpAIIIUBAHUM
pacTreHmiu.
®dusnojorus
pacrenmid (8 4)

A oo e¥t A e =~

BpPﬂHTPWFﬁ:OPHﬂBB}
onomeToja.

Bopanas, necuanasi 1 nouBeHHas
KYJBTYPbI, UX TPUMEHEHHE B
BBIPAILIMBAHUU PACTCHUM.
[IpoBeneHue BOABI B KOPHE U
cTebJie pacTeHHIA.

BoaHbI pexXuM pacTeHHI:
CTpOEHHUE YCTHUIL: (PaKTOPHI,
BJIUSIIOIIME HA UX PACKPBITUE U
3aKpbITHE. 3HAYEHUE MEXaHU3Ma
pEryJIiuU UCTIAPEHUS BJIaru
pacTeHHEM.

@DOTOCUHTE3 — YHUKATIBHBIN
IpOoLIECC pacTeHU. TeMHOBas U
cBeToBas (pa3bl poTOCHUHTE3A.
3nadyeHue porocuHTE3a IS
KUBBIX OpTraHu3MOB. DaKTOPHI
pOCTa pacTEHU: BO3AYX U
aspanus. [logzemHoe npIxanue
PACTEHMI1: COCTaB MOYBEHHOTO

[Ipaktrueckas pabora
«KopHeBoe naBneHue.
[IpakTuueckas pabora
«IIpurorosnenue
npenapara yCThHIl
METOZOM CJIENKA.
HUccnenoBarensckue
paboThl «Bnusiaue
YCIIOBUM COAEPKAHUS
pacTeHU Ha KOJIMYECTBO
YCTBUID.

[IpakTuueckas pabora
«DyHKIMOHAJIbHASA
JIAArHOCTUKA PACTEHUMN 1O
AKTUBHOCTHU
XJIOPOILJIACTOBY.
Hccnenosarenbckas

pabora «Onpenenenue
AuE

x5

BO31yXa, ra3000MeH. ['a3000MeH  orieHKa



pu OECIIOYBEHHOM
BbIpAIIIBAaHUH.

(boTOCHHTETUYECKON
AKTUBHOCTU PACTEHUU U
(GhakTOpOB, BIUSIONINX Ha
HEEe».

[IpakTrueckas padora
«Anspanus, CO; u Oa.
JIpIxaHue pacTeHUN».
[IpakTrueckas padora
«Jlp1xaHue pacTeHUM:
OIIEHKA UHTEHCUBHOCTH
JBIXaHUsI PACTCHUM U
TIJI0JIOBY.
HUccnenoBaTensckue
pabots! «BnusiHue
croco0a BhIpaIMBaHUS
(cocTraBa mUTaTEIbHON
CMECH, CXEMbI BHECEHHS])

Tema 6.
KyabTypHbIe
pacTeHus.
CoBpemeHHbIe
ACNEeKThI CeJIeKIIUN

(20 u)

Kaxk 4enoBek cTajl UCIIOJIb30BaTh
pactenus? CBsA3b pa3BUTHS
UBUJIM3AIMY YSJIOBEKA U
OJIOMAIlIHUBAHUS PACTCHUMU.
JlomecTukanusi.
HacnencrBeHHOCTE U
N3MEHUYMBOCTDH — OCHOBHBIC
CBOMCTBA KMBBIX OPTaHU3MOB.
N3menunBocTh. Bunsl
N3MECHUYHMBOCTD.

I'en —maTepuanbHbI HOCUTED
HACJICJICTBEHHOCTH U
W3MEHYUBOCTH. HyKIenHOBBIE
KHUCHOTHI. JIokanu3amnus
F€HETUYECKOro MaTepuana B
KJeTKe. JIeJieHne KIIETOK.
Pennukanus JIHK. OcHoBHas

J0TMa MOJIEKYJIIPHON OMOJIOTHH.

Tpauckpunuus. Tpancusauus.
MyTtanuu.

Oddekt OyTHIIIOUHOTO
TOPJIBIIIKA U TEHETHUECKOE
pazHooOpasue. Uto Takoe
reHO0aHK? 3a4yeM COXpaHATh
TeHETUYECKUE PECYPCHI

HA POCT M PasBUTUS
Pa3IMYHBIX PACTEHUN.
Huckyceus
«JlomecTtukarusi, Bce u
pacTeHus U KUBOTHBIE,
KOTOPBIE JKUBYT PSAJIOM C
YEJI0BEKOM UM
0JIOMaITHUBAIOTCS?
MO3HO JI1 CUUTATH
TapakaHa 0JIOMaIlTHEHHBIM
KUBOTHBIM?».
[IpakTuueckas padorta
«MoaudukarmoHHas
U3MEHYUBOCTD (JIUCThS,
UTOJIKU C OJTHOTO
JIEPEBA)».

[IpakTuueckas pabora
«I'eH — uHCTpyKIMs 110
cOopke KieTku (Ha Oucepe
UJIU KOHCTPYKTOPE)».
[IpakTuueckas pabora
«MyTanus Ha 6yTepopose
(J1F000# 0OBEKT U3
npenpIayiel padboTsl, Tae
U3MEHEHUE UHCTPYKIIUH
MPUBEJIET K U3BMEHEHUIO

o1 U—DO1T

pacteHui? OCHOBHBIE CIIOCOOBI  OOBEKTA)».



COXpaHEHUS TCHETUICCKUX
pecypcoB pacTeHui (ex situ u in
situ).

3nauenue pabot H.W. BaBuioga.

3aKOH TOMOJIOTHYECKUX PAJIOB.
L{eHTpbI TPOUCXOKIACHUS
KyJbTYpHbIX pacTenun H.H.
Basunoa u I1.M. XXykoBckoro.
OCHOBHBIE METO/IBI CEJEKIINH.
I'm6punuzanus. opmer ordopa.
OcCHOBHBIE HANPABJICHUS
CEJICKIIMU: yIyUllIeHUE
YPOKaUHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U aOMOTHYECKUM
dakTopam.

Ectp 11 xxu3Hb B ipobupke?
buoTtexHomOTHs KyJIbTypHBIX
pacTeHUN.

Kak uenoBek Moxer
MOJAU(PUITUPOBATH PACTEHUS?
I'eneTnueckoe peJakTUpPOBaHUE.
CoBpeMeHHbIE TOAXObI U

TOCTUKCHUS TeHeTUYECKOro

[IpakTrueckas pabdora o
rpynnam «OTKya Ha
HaIIMX CTOJaxX
(PYKTHI/OBOIITH/3TAKN».
[IpakTrueckas padora
«BpipamuBaem ropox. Kax
IIPOBECTH CKPEIIMBAHUE Y
ropoxa.
UccnenoBarenbckas
pabota «BpIpamuBanue
pacTeHul B MpoOUpKE»
(MO>XHO BOCTIOJIB30BAThCS
pe3yJbTaTaMmu
TIPEABITYINAX
HKCIIEPUMEHTOB 10
COCTaBJICHUIO
MUTaTEIbHBIX PACTBOPOB
JUJISL pacTCHU).
[IpakTrueckas pabora
«I'eHOMHBIEC HOKHUIIEI
(MonmenupoBaHue pabOTHI
cuctembl CRISP-Cas)».

Tema 7.
PacTureabHas
npoaykuus (8 4)

AV oA HIA TR I I

pEIaKTUPOBAHUS PACTEHUIM.
Hanzemnsbie u mog3eMHbIE
opransl pactenuit. [looer u
BUIOM3MEHEHHBII mooOer
pactenuii. CriocoOb1
Pa3MHOXKEHUS PACTEHUM.
[TonsiTHe 0 KaYeCcTBE MPOAYKTOB
nutanus. [IpoOaemsl
KOHKYPEHIIUU OTE€YECTBEHHBIX
MPOIYKTOB MUTAHUS C
UMIIOPTHBIMU. JlorucTrka
JIOCTaBKH U CPEICTBA
COXpaHEHUS MTPOTYKTOB
MATaHUS.

Mukpo3eneHb: N0JIe3HOCTh U
TEXHOJIOTHSI.

XUMHUYECKAN aHAIU3
npoayKiuu. OCHOBBI

[IpakTuueckas pabora
«lIpenenbHO nOMyCTUMBIE
kouuentparuu (IIJIK) u
METOJbI KOHTPOJIA
0e301acHOCTH
pPaCTUTENIbHBIX MTPOTYKTOB
MATAHUSY.
Uccnenosarenbckas
pabota «O1eHKa KauecTBa
BBIPAILLICHHOM
MUKpO3eJIeHn» (J1100
CBOSI, MO0 U3 Mara3uHa).
[IpakTuueckas pabora
«MeTtobl OLIEHKH
Ka4yeCcTBa paCTUTEIIbHON
MPOIYKIIUHU: XpaHEHUE U
COXPaHHOCTb

CIIEKTPO()OTOMETPHH. MUTATETBHBIX BEIIECTB»

[ToTeHIuOMETpHSL. (110 JOCTYITHOMY

Xnomarorpadus 000DVIOBAHUIO).
POMarOpdipiiai: QLOP A0 )

Uccnenosarenbckasa




pabota «OnpeneneHue
BuTamMuHa C METOJIOM
00paTHOTO TUTPOBAHUS B

MOI{yJIb «bHoTexHo.10

Tema 1.

BbuorexHoJsiorus
(4 1)

TeMbl

Tt

HA0O0aX Ha pﬂ’lﬂﬁ]\/f {‘pOI(P

e = Naza = o

SOOIV o

(cmoco0e) XpaHeHUs».

rusi» 7-8 kiaacchl (68 yacoB)

| OcHOBHOE COepKaAHMe JleaTeILHOCTD
IHIKOJbHUKOB
[TonsiTe OMOTEXHOIOTUU. 3aUeM [IpakTuyeckas padora
YeJIOBEKY OMOTEXHOJIOTHH, B YEM «ITpumepsl
UX IPEUMYIIECTBO NIEPEN IPUMEHEHUS
XUMHUYECKUM CUHTE30M. OCHOBHBIEC | OMOIOTUYECKUX

0M000BEKTHl OMOTEXHOJIOTHUU:
IIPOMBIIIICHHBIE
MUKPOOPTaHU3MBbI, KJIETKUA U TKaHH
pacTeHuH, )KUBOTHBIX W YEJIOBEKA,
OMOKaTaIU3aTOPHI.

CoIpbe a1t OMOCUHTE3a U OIICHKA
ero OMOJOTUYECKOMN IIEHHOCTH.
OCHOBHBIC HCTOYHUKH YTIIEPOJIA,
aszora, pocdopa, MUKPOIJIEMEHTOB.
UccnenoBanne HOBBIX UICTOYHUKOB
CBIPbS (BKJIFOYAsi BOMPOCHI €T0
peIBapUTEILHON 00pabOTKH),
pa3paboTKa HOBBIX TUTATEIIBHBIX
Cpell, B TOM YHCJIC BKIIFOYAFOIITIX
OMOCTUMYJISITOPHI U IPyTHE
AJIEMEHTHI YIIPABJICHUS U
ONTHUMH3AIIUU TTPOIIECCOB

Tema 2.
MuxpoOuoJiorust

(12 u)

onocuHre3a. Metoanl
ONTUMU3ALNY MUTATETBHBIX CPE.
[TosioxkeHne mpoKkapuoToB B
CUCTEME OpraHMYeCKOro MUpa.
CrtpoeHue OakTepuaIbHON KIETKHU.
Knaccudukanus 6akrepuid.
Mopdonorus 6akrepuit. [Ipocteie
U CJIOKHBIE METOJIbI OKPAIITUBAHUS
Oakrepuii. usnonorust 6aKTepuUii:
NUTaHUE, JIbIXaHue, pOCT U
pa3MHOXKEHUE. 3HAKOMCTBO C
JTOMEHOM Apxeun

(3KCTPEMO(PHUIIBHOCTbD,

0COOCHHOCTH CTPOCHUS KIIETKH).

00BEKTOB B TBOECH
KUZHN.

[IpaxTuka.
JlaGoparopHas paboTa
«DUKCUpPOBaHHBIE
npenapartbl OaKTEPHid.
Omnpenenenue Gopmbl
MIPEII0KEHHBIX
KYJBTYp
MHUKpPOOPraHU3MOB,
VICIIOJIB3YSI IIPOCTOU
METOJ OKPACKH».

Ta0obnaToODHAS DA0OTA
JaoopaTopHasg paoora

«Omnpenenenue Tuna




MOJIOYHOKUCIIOE U CIIUPTOBOE
opoxenne. ororpodHbic U
XeMOTpOo(HBIE OAKTEPUH.
Kunernueckoe onucanue nponecca
pOCTa MUKPOOPIaHU3MOB.
DOKCIOHEHIMAIbHAS MOJIETb POCTA.
Kunetuka rudenu
MHUKPOOPTaHU3MOB.

[Tatorennnie 6aktepun. UymHas
MajyoyvKa U YepHasi CMepTh,
00TyJIH3M, CTOJIOHSIK, TYOCPKYJIe3.
Ucrtopust 60pbObI €
OakTepuaTbHBIMU UH(PEKIUAMH.
Boiina 6eckoHeYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEpHil.
MexaHu3MBbI 1eHUCTBUMN
aHTUOMOTUKOB. MEXKIIeTOUHAs
KOMMYHUKaIus 6akrepuil. YyBcTBO
KBOpyMaA.

[Ipumenenue 6akrepuit
yenoBekoM. Kunernueckoe
onrcaHre OMOCHUHTE3a MPOTYKTOB
MHUKpOOpranusmamu. bakrepuu,
KOTOPBIE MOTYT pa3jaraTh
IJIACTHK.

MukpoopraHusmsl B
arpoOMOTEXHOJIOTHUH.
HckyccTBeHHBIE acCoMain
PaCTEHHI C MUKPOOPTraHU3MaAMU

KJIETOYHOW CTEHKHU
METOJIOM OKpallIuBaHUs
o ['pamy» (ipu
HaJIMYHUH PEAKTHBOB).
JlaGoparopHas pabota
«IIpurorosnenune
MPY>KU3HEHHBIX
npenapaTon
MOJIOYHOKHCJIBIX
OakTepuin».
JlaGoparopnas pabota
«IToceB cMbIBa C pyK Ha
yamku [letpuy.
JlaGoparopHas paboTa
«Bblenenue yncTou
KyJIbTYpbI OaKTEpUH.
Merton pa3BeneHuil.
MeTto NCTOIMIAIOIIETO
HITPUXAY.
Jlabopatopnas pabota
«Mopdonoruueckas
XapaKTEepUCTHKA
BBIJICJICHHON YHCTOM
KYJbTYPBI:
XapaKTepUCTUKA
KOJIOHUH, hopma
OakTepuit, TUI
KJIETOYHOU CTEHKI.
JlaGoparopHas paboTa
«CpaBHeHuE pocTa
MUKPOOPTaHU3MOB Ha
yarike 0e3 u ¢
n00aBICHUS
AHTUOMOTUKOB.
Uccnenosarenbckas
pabota «Ilouck
MUKPOOPTaHU3MOB
o0J1a1aronmx
AHTAarOHUCTUYECKOU
AKTUBHOCTBIO.
Uccnenosarenbckas
pabota «BrieneHue
MOJIOYHOKHCIIBIX

HCCIIEAOBAHHUEC UX



AKTUBHOCTI.
Uccnenosarenbckas
pabota «BrigeneHue

OaKTepUL HOAE3HBIX

Tema 3.
JyKapHOTHYECKHUE
OPraHu3Mbl B
OHMOTEXHOJIOT MU
(m1ecHeBbIE TPUODI,
JAPOAKIKH,
Bogopocan) (12 u)

[1necHeBbie TPUOBI TPOTYIIEHTHI
OMOJIOTUYECKU aKTUBHBIX BEIIIECTB
OO0u1as xapakTepuCTHKa JPOXKIKEH
caxapomulietoB. Mcropus
UCITIOJIb30BAHUS JPOXKKEHN B
TPaJAUIIMOHHON OMOTEXHOJIOTUH.
TexHoJIOTuU BUHOETHUS U
XJ1€00IeYCHHS,
CIEMATU3UPOBAHHBIE PACHI
npoxckeil. MeTabon3M ApoAoKeil.
Peakuust cnupToBOro OpoKeHusl.
[TonyueHnue BTOpUUHBIX
MeTa00JIUTOB B ApoAcKax. poxoku
KaK TIPOYIIEHTHl OMOTOILIUB.
[Tonydenue 1ieneBbIX OCIKOB B
JIPOIKAX.

OcoOeHHOCTH BET€TaTUBHOTO U
MIOJIOBOTO Pa3MHOKEHHUS Y
TPOXOKEN, 3HAYCHUE U3YUCHUS
MUTO3a U ITUTOKUHE3A IS
ONTUMU3AIMHU MTPOIIECCOB
KyJIbTUBAPOBAHUS APOAIKEBBIX
IITAMMOB, TOHUMAHUS TIPHYNUH
MAaTOT€HHOCTH JPOXOKEH U TpuloB,
MOKCKa MUIIIEHEH QyHTUIIUIOB U
Pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX
penaparos.

Bopopocnu — nnepcniekTUBHBIN
0OBEKT JIJIs1 IPOM3BOICTBA OeKa U
yriieBos10B. buotexHosornueckue
METOJIbl OUYHMCTKH TBEPJIBIX,
KUJKAX OTXOJIOB U Ta3000pa3HbIX
OTXO0JI0B ITPOU3BOACTB. CTOUHBIE
BOJIbl. CXEMBI OUHCTKHU.
buodunbtpsel, asporeHkw,

e ot e DA

IUTA paCTCHUI.
JlaGoparopHas paboTa
«IToacueT K1eTok
JIPOXKKEN B Kamepe
['opsieBay.
JlaGoparopHas paboTa
«OOHapyxeHue
IIPOTYKTOB CITUPTOBOTO
OpOKEHHUSI: FITUIIOBOTO
CIUPTA U YTIIEKUCIIOTO
razay.

JlaGoparopHas paboTa
«Habmonenue
Pa3MHOXKEHUS
JIPOMKKEBBIX KIETOK.
[IpakTuueckas pabora
«Tomyuenne TBOopora u
Keupa Ha OCHOBE
MOJIOYHOKHCITBIX
OakTepuiny.
[IpakTuueckas pabora
«OcHOBHBIE BUJIbI KBaca
U UX XapaKTePUCTUKA»
«poxxu n
MOJIOYHOKHCJIBIE
OakTepum,
MpUMEHSIEMBbIE TS
IPOU3BOJICTBA KBACAY.
[IpakTuueckas pabora
«CpaBHUTENbHBIN
aHaJIN3 Pa3BUTHS
JPOXKKEN B adPOOHBIX U
aHAPPOOHBIX
YCIIOBUSIXY.
[IpakTuueckas pabora
«MeTtobpl OLIEHKH

METAaHTCHKH, OKCUTCHKHU. CBOMCTB
AKTUBHBIA W U BXOJSIIUE B HETO | XJI€OOMEKapHBIX
MUKPOOPTaHu3MbI. MICMOIb30BaHUE | APOXOIKEN.
BOJOPOCHEH B OYHUCTKE CTOYHBIX OcobeHHOCTH
BOJI. MIPUMEHECHUS




PECCOBAHHBIX,
CYIIECHBIX U
MHCTaHTHBIX
TIPOAKIKEN.
Uccnenosarenbckas
paborta «Bnusinue
(bU3UKO-XUMUYECKHUX
(akTOpOB HA KAYECTBO
OMOTEXHOJIOTHYECKOMN
npoayKiuu (KBac,
kedup, ceip, XJ1e0 U
Ip.)».
Uccnenosarenbckas
pabota «BnusiHue
(U3UKO-XUMUUYECKUX
(dhakTOpOB Ha POCT

roaobocau (Chlorella
BOMOpOC.n (Lhloreha

Tema 4.
HacaeacrBennast
undopmanus (8 1)

HacnenctBenHocts u
U3MEHUYUBOCTH — OCHOBHBIE
CBOWVCTBA )KMBBIX OPTAHU3MOB.
HN3menunBocTh. Bumpl
U3MEHYUBOCTb.

I'en —MaTepuanbHbIii HOCUTEIb
HACJICICTBEHHOCTHU U
n3MeHUnBOCTH. HykiienHOBbIE
KHUCIOTHIL. Jlokamu3anus
TEHETUYECKOr0 MaTepuasa B
KJIeTKe. J[[esieHne KIeToK.
Pennukanus JIHK. OcHoBHas
JI0TMa MOJICKYJISIPHON OMOJIOTHH.
Tpanckpunmus. TpaHcasuus.
MyTtanuu.

vulgaris)».
[IpakTuueckas pabora
«MoaudukanmoHHas
W3MEHYHUBOCTD (JIHCTHS,
UTOJIKH C OJTHOTO
JEpPEBA)».
[IpakTuueckas pabora
«I'eH — MHCTpYKIMS 1O
cOopKke KJIEeTKH (Ha
oucepe wim
KOHCTPYKTOPE)».
[IpakTuueckas pabora
«MyTtanus Ha
OytepOpoe (mobdoi
00BEKT U3 MpeablIyIIeit
paboThI, TJIe U3BMEHECHHE
WHCTPYKITUH TIPUBEICT
K U3MEHEHUIO

BHEINHErQ BUNA

Tema 5.
Bupycosorus (6 4)

[TosoxeHne BUPYCOB B CUCTEME
oprannudeckoro mupa. Ctpykrypa u
XAMUYECKUN COCTAB BUPYCOB.
Knaccudukanus Bupycos.
Penponykuus BupycoB. Bupycsl -
BO30yIuTENN NH(EKIIMOHHBIX

oo o DT

00BEKTa)».

[Ipocmotp
JIOKYMEHTAJILHOTO
dbunpMa 0 BUpycax.
[TpakTuueckas padoTa.
«Metona pa3BeneHUN.
[TpakTuueckas padoTa.

oI o I IU DI

baktepuodaru: ctpoenue,

T

OaxTeprodaropy.




CBOKWCTBA, IPUMEHECHHE.

Buonoruyeckue MeToasl 00pLOLL ¢

Tema 6. I'ennas

BHUPYCAMH.
OCHOBBI FT€HHON UH)KEHEPUU.

[IpakTrueckas pabora

HHKEHEPHUs U Bexkropa. Cnenuduyeckue «OHJIOHYKJI€a3bl
OMOTEXHOJIOTHH dbepMeHTBI OaKTepHii. pectpukiuu (pabora ¢
8 u) buorexHomornu npoayKIuu HYKJICOTUTHBIMU
OCJIKOB B OaKTEPHATBHBIX MIOCJICIOBATEIHLHOCTSIMHU
KyJIbTypax. JJOCTHXKEHUSI TEHHOU Ha Oymare)y.
WHXEHEPUH U OMOTEXHOJIOTHH. [IpakTuyeckas padora
CRISPR/Cas — cucrema «['eHHbBIE HOKHUIIEI -
aJIalITABHOTO UMMYHUTETA CRISPR/Cas
Oaktepuit u apxeir. [MO. Meroasl | (MoaenupoBaHue Ha
nonydenus [ MO. Oymare).
Urpa-guckyccus:
«Bpmarpaid rpasT Ha
coznanue I'MO»y.
Tema 7. JlomecTukanusi OCHOBHBIX Huckyccust
Buorexnosiorun B JIOMAIITHUX KUBOTHBIX, «JlomecTtukarus, Bce u
’KHBOTHOBOJICTBE COBPEMEHHBIE SKCIIEPUMEHTHI 10 pacTeHus U KUBOTHBIE,
8 u) JIOMECTHKAIINN KUBOTHBIX KOTOPBIE )KUBYT PSAIOM
(Jiucuiia, HopKa u ap. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAyYHOH IIKOJIbI 0JIOMalTHUBAIOTCS ?
akazeMuka bemnsena). MO>KHO JIM CUHTATh
CoBpeMeHHbIE METO/IbI B TapakaHa
YKUBOTHOBO/ICTBE: TPAHCILJIAHTALIUSI | OJJOMAITHEHHBIM
AMOPHOHOB, XMMEPHBIEC )KHBOTHBIC, | JKUBOTHBIM?).
KJIOHUPOBAHUE. [IpakTuyeckas padora
OcHoBHBIE 00JI€3HU KUBOTHBIX U «MeToauka
POJIb TTATOTEHHBIX KJIOHUPOBAHUS
MUKPOOPTaHU3MOB M Mapa3uToB B | (MOJEIMpOBaHUE Ha
Pa3BUTHH 3a00JIEBaHUM TOMAITHUX | Oymare).
KUBOTHBIX U OCHOBHBIX MEpax [IpakTuueckas pabora
OOpbOBI C HUMH; POJIb TTOJIE3HBIX «CocraBiieHH€e palioHa
MHUKPOCUMOHOHTOB B OpPTaHNU3ME MUTAHUS )KUBOTHOTO,
KUBOTHBIX. [losio)KHTENBHOE U pacueT pacxoJI0B Ha
no0oyHOe (OTPULIATEIILHOE) COZICp>KaHUEY.
BO3/ICHCTBUM aHTHOWOTUKOB Ha Uccnenosarenbckas
OpraHU3M B XOJI€ JICUCHUS paborta «OrneHnka
YKUBOTHBIX; 1SN U 3a]1a4H KaueCcTBa MOJIOYHOM
ReTepHT—TﬂpT/IH_ RT/I(\’T‘QYH(\T{(\FHQ npnﬂykuuu»
KOPMOBBIX TIPEMapaToB.
Tema 8 OCHOBHbBIE METO/JIbI CEJIEKIINH.

X

PAaCTCHUEBOICTBE

T"uonumuzamus. DopMELOTOODA
Luopunuzanudg. DopMeI-0TOOpA.

i f
OCHOBHBIC HaIlpaBJICHUA

[TpakTuueckas pabora
((RLTﬁﬂTTTT/TRﬂP]\/T FOD
BripamuBaeM ropox.

Kak mpoBecTtun




(10 u)

CEJICKIIMU: YIyUllICHUE
YPOKaUHOCTH, YCTOMYUBOCTH K
OMOTUYECKUM 1 A0UOTUYECKUM
dbakTopam.

OCHOBHBIE MOJXO/IBI CEJEKIUU U
OMOTEXHOJIOTHH KYJIBTYPHBIX
pactenuii, [ ubpuauzammus,
oTJajJeHHas THOpuan3anus,
UCKYCCTBEHHBIH O0TOOD, FETEPO3HC,
TpaHchopMalysi, MyTareHes,
TEHETUYECKOE PEIAKTUPOBAHUE).
Uctopus cenexunn B Poccuu n
MHUpPE, UCTOPUS Pa3BUTHS
BAKHEUIINX COPTOB KYJIbTYPHBIX
pacTeHUN.

Kak uenoBek moxer
MOJU(PUITUPOBATH paCTEHUS?
I'ennas nnxenepus pacrtennii: Yto
TaKO€ TeHeTUYECKasi HHKEHEPUs
pactenuid. TpaHCreHHbIE pacTEHUA.
Meroas! nonyuenusi. OOpazoBaHue
OIyXOJIEW Yy PACTEHUN.
ArpobaktepuanbHas
Tpanchopmanus: Ti-mma3Muabl.
I'ensr T-JIHK. MonekyiisipHo-
F€HETUYECKUE MEXaHU3MBbI
Tpanchopmarmu. ['eHeTrnueckoe
penaktupoBanue. CoBpeMeHHbIE
MOAXObI U IOCTUKEHHUS
TE€HETUYECKOT0 PEAAaKTUPOBAHUS
pacTeHUN.

Ectb 111 xu3Hb B mpooupke?

CKpEIMBAHUE Y
ropoxay.
[IpakTrueckas pabora
«I"eHOMHBIE HOKHMIIBI
(MozenupoBaHue
paboThI CUCTEMBI
CRISP-Cas).
HccnenoBaTenbekast
paborta «BbIpamuBanue
pacTeHui B IpOOUpPKE»
(MOXHO
BOCTIOJIb30BaThCS
pe3ynbTaTaMu
IPEIbLTYIINX
HKCIIEPUMEHTOB TIO
COCTaBIICHUIO
MUTATETbHBIX
pPacTBOPOB IS
pacTeHui).
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TeMbl OcHOBHOE COAepIKaHUe JleaTeabHOCTH
IKOJbHUKOB
Tema 1. BBenenue. buorennsie aneMenThl: | McciaenoBaTenbekas
®usnojornveckass | opradoresnsl: O, C, N, H. pabota
xumus (20 v) AxTuBHBIE POpMBI KHCTOpOAa, X | «KomnuecTBeHHas
HOAYUYCHUC, HEUTPaIu3alusL. OLICHKA COJICPKAHUS
Makpo371EMEHTBI: IPOLEHT MHUKPO3JIEMEHTOBR WU



COJICpKaHUS B OpTaHU3ME,
BBITIOJTHsIeMast QyHKITHS,
coJiepKaHue B MPOAYKTaX MUTAHUS.
Ca2+ - cBsa3pIBaroONue OCIIKH,
JETIOHUPOBAHUE KaJIbIIHS,
peryJIsius ypOBHS KaJIbIUS B
OpraHu3Me: TOPMOHBI Mo4Yek. Mg —
CTpOCHHE XJIOpOHIIa, €TO
AKTUBALIMS COJIHEUHOW SHEPrUEH.
MUKpPO3JIEMEHTBI: B KAKUX
MOJIEKYJIaX COJIepKaTcs,
BBITIOTHSIEMas QyHKITHS,
coJiep’KaHue B MPOAYKTaX MUTAHUS.
[TocnencTBus nepea03uPOBKU
MHUKpO3JIeMeHTaMu. Fe —
yCBaMBAEMbI€ TUIIbI COCTUHEHUM
xesesa. ['eMorporenHsl,
reMOIMaHUH, IUTOXPOMBI. Cu —
YCBOCHUE U TPAHCHIOPT MEJIHU.
benku, conepxaniue Meab.
[Tatonornueckne CHHAPOMBI
Menke u BuiabcoHa, CBsI3aHHBIC C
MeTa00JIU3MOM MEJIH.

ToxcHu4HbBIC PJIIEMEHTHI
[lepnoandecko CUCTEMBI JJIs
opranu3Ma. BiusiHue HemocTaTka
MaKpoO U MHUKPOIJIEMEHTOB Ha
JKUBBIC OPTaHU3MBI.

XKupsi. 3ab60neBaHus YEIOBEKA,
CBSI3aHHBIC C HAPYIIICHUSIMHU
KUPOBOTO OOMEHa.
Jucnmunuaemun.

VrieBoabl. 3a00eBaHMs YEJIOBEKA,
CBSI3aHHBIC C HAPYIICHUSIMHU
yTJIeBoJHOTO0 oOMeHa. CaxapHbIid
IraoeT.

benku. Ctpoenue. 3aboeBaHusl
YyeJIOBEKa, CBA3aHHEIC C
HapyILIEHUsIMU OEJIKOBOTO OOMEHa.
Oynkiun 6enkoB. DepMeHTHI.
Mexanusm aeiictBus. Kimaccel
(epMEHTATUBHBIX PEAKIIHM.
KodepmeHTsl.

BUTAMUHOB B ITHILEBBIX
IPOIYKTaX.
IIpakTueckoe 3aHsATHE
«KauecTBeHHbIE
peakuuu Ha
OpraHUYeCcKHe
MOJIEKYJIBD».
[IpakTrueckoe 3aHsTHE
«JleHaTypanus OEIKOB»
[IpakTueckoe 3ansATHE
«M3yueHne akTUBHOCTH
aMHJIa3bI».
[IpakTHueckoe 3aHsATHE
«Jlnanus (kierouka
Tpayoe)».

ButaMuHbl JKUPOPaCTBOPUMbIE,
BoAopacTBopumble. [IpeBpalienue




BUTAMHHOB B aKTUBHBIE ()OPMBI
KOo(hepMEeHTOB. ABUTAMUHO3BI.
OCHOBHBIE TUITBI METAOOIUYECKUX
peakiuii. buosHepreTnyeckue
npoueccsl. ['mukomms. ki
Kpebca. Llens nepenoca
ANEKTPOHOB. OKHCIIEHUE KUPHBIX
kucioT. Katabonusm
aMUHOKHUCTOT. ['TIokoHeorenes.
CunTe3 yriieBoioB, OEIKOB,
KHUPOB. MeTabonuTuiecKue
3a0oneBanus. [Tpaktuueckoe
3aHATHE: «pELICHUE 3a7a4 Ha
SHEPreTUUECKUl 0OMEH»

Krnetka. [Tonatue memOpaHBI.
OyHkuuu MeMOpaH. Buapl
TpaHCIOPTa B KIIETKY.
MeMOpaHHbIE OpTraHOUIbI.
3a0oeBaHus CBSI3aHHBIE C
HapyIIeHueM padoThl MEMOPAHHBIX
Oprasesui, 60Je3HU HAKOTJICHUSI.

Tumel KOHTaKTOB MCKAY KICTKaMHU.

3HauYCHHUE MEKKIICTOUHON
KOMMYHUKAIIMH JJI 3J0POBbsI
Oopranus3Mma.

SAnpo. YpoBHHM yIakOBKH
XpOMaTHUHA. XPOMOCOMHBIE

Teppuropuu-HemeMOpanHbie

Tema 2.
MouJiekyisipHast
ouoJiorusi (20 u)

T DT

OpraHOUBbI.
OCHOBHBIE BEXU PA3BUTHS
MOJIEKYJIIPHOI OUOJIOTHH.
HyxnenHoBbIE KUCHOTBHI.
OCHOBHBIE IPUHLIUIIBI CTPOEHUS.
Marpuunsie cuHTE3bI. Pennukanus
— OCHOBA KJIETOYHOTO JIEJICHUS.
[IpyHUMNBI peTUIMKALIUN.
MyTtauuu. YUTo BbI3bIBACT
n3meHeHus B ctpoenuu JIHK.
[IpuHUMIBI penapanuu.
TpaHckpumnuus.

I'enernyeckunt koa. Tpancaauus.
Opranu3zaiusi reHoMa BUPYCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MBbI UX JACUCTBHS.

Opranuzaius reHoMa OaKTepuit

[IpakTuueckas pabora
«Brraenenune JIHK u3
OaHaHay.
[IpakTuueckas pabora
«Mopens JIHK-
OpUTaMm.
[IpakTuueckas pabora
«Onpenenenue
KauyecTBa MperapaTon
JIHK ¢ momorisro
CIIEKTPO(POTOMETPHI
(Tpu HATUYUH
000pyI0BaHUA).
[TpakTuueckas pabora

((PF‘W THMKATUBHAS

I AN T I DG/

MaliMHa (urpa-




AHTHOaKTepraIbHBIC TPENapaThl.
Opranu3zanust reHoMa 3yKapuoT
['eHOMHOE penaKTHpPOBaHHUE.

JEMOHCTpPALIUS ).
[IpakTuueckas pabora
«THP (monensb
aMIuiiuKkaius Ha
Oymare)y.
[IpakTuueckas pabora
«Cuna npoMoTOpay.
[IpakTrueckas pabora
«Permenne 3a1a4 Ha
TEHETUYECKUHN KOI.
[IpakTrueckas pabora
«DonauHr OENKOBY.
UccnenoBarennckasa
pabota
«PacnpocTpanenune
AHTUOMOTHUKOPE3UCTEHT
HBIX OaKTepuity.
[IpakTuueckas pabora
«Pabota B
COBPEMEHHBIX
reHeTH4eCcKuX 0azax
naHHbIX. [IpoBenenue
In silico ananuza
HOCHAEAOBaTEALHOCTEH

Tema 3.
dapmakoJa0rus
(28 u)

[TonsiTue o nekapcrBax. [IpuHIMIBL
MOJTX0/1a K TIOMCKY HOBBIX
JICKapCTBEHHBIX CPEJICTB.
CKpUHUHT U €r0 METO/IBI.

ITytu BBenenus JIC.
dapMaKOKWHETHKA JICKaPCTBEHHBIX
BelecTB. BeacwiBaHue
(abcopOrust) aexkapcTB. OCHOBHBIE
MEXaHU3MbI BCAChIBAHUS.
TpaHCcHoOpT JIEKapCTBEHHBIX
BemecTB. [ 'eHbl 1 OenKu mepBon
da3wl Ouorpancopmaruu. [1ytu
BBIBEJICHUS JICKAPCTB U3
OopraHu3Ma. DKCKpenus u
sanuMUHAIMS. ['eHbl 1 OenKku
BTOpOM (pa3bl OnoTpaHchopMaluu.
®apmakoguHaMuka. I 1aBHOE 1
mo00YHOE, pe30pOTHBHOE U

]\/fe("T‘T—TﬁP OpPIMOES. HSHPAIAMOEC H
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pednexkTopHoe neiCTBUE.

TEHOBY.
HUccnenosarennckasa
paborta «KcnepruMeHTa
110 ONPEICTICHUIO
TOKCUYHOCTH BEUIECTB
Ha apTEMHUJIASIX).
[Ipaktrueckas padorta
«Kapra skcnpeccun
10(haMUHOBBIX U
CEPOTOHUHOBBIX
peLenTopoB B MO3Ie
MBIIIEI.
Uccnenosarenbckas
pabota
«lloBenenyeckue TeCThI
Ha ppIOKax Danio rario.
Cgetno-TeMHas
Kamepay.
Uccnenosarenbckas
pabota

«lloBeneHYeCKHE TECThI




Buber B3anmMoieicTBUS JIEKAPCTB.
CuHeprusM U aHTaroHu3M Ipu
COBMECTHOM JICVCTBUU
JIEKAPCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTH
TpancMeMOpaHHBI CUTHAJIMHT.
Turmbl KJIETOYHBIX PELENTOPOB.
MeMOpaHHbI€: HOHHBIE KaHAJIbI,
KATUINTUYECKUE U COTIPSKEHHBIE C
G-0enkaMu; BHYTPUKICTOUHBIE:
LHUTOIUIA3MaTUYECKUE U SIEPHBIE.
MexaHn3Mbl TUTaHA-PELEITOPHOTO
B3anMoencTBrA. CeJIEKTUBHOCTD
(M30MpaTenbLHOCTD) NEHCTBUS,
CBSI3b «XUMHUYECKAsl CTPYKTypa —
dbapmakoorunyeckas akTHBHOCTb
BEILECTB»

PapMaKoJIOrH4eCKOr MOTYJISIUN
CHHANTAYECKON XOJIMHEPTUIECKON
nepenadn. MoseKyspHbIN
MEXaHHU3M JCHUCTBUA U
dapmakonoruyeckue ceorctra M-
XOJIMHOOJIOKATOPOB,
TaHTJIMOOJOKATOPOB U
KypapenogoOHbIX CPEACTB.
PapMaKoJIOrM4eCKast peryJisius
AKTUBHOCTH aJIpEHEPTUYECKOT0
cuHarnca. AIpeHOMUMETHUKH,
aJApeHO0JIOKATOPHI,
CHUMITATOJIUTHKH.

MonekynsapHas (papMakoaorus
AHTUAJIEPTUYECKUX CPEACTB.
['ucTaMUHOBBIE pELIENITOPHI: THUIIHI,
MOJIEKYJISIpHAsE OpraHU3alIHsl.
Crabunuzatopbl MeMOpaH TY4YHBIX
KJIETOK: MOJICKYJISIPHBIN MEXaHU3M
JIeHiCTBHUSA, OCOOEHHOCTH
KJIMHUYECKOTO MPUMEHEHUS, TOUKH
IIPUIIOKEHUS JEUCTBUS
UHTHOUTOPOB JIUTTHTHBIX
MEINATOPOB.

MexaHu3M JIeUCTBUS U
IPUMEHEHHE TIPenapaTos,

Ha pbiOkax Danio rario.
OTKpBITOE TTOJIEY.
UccnenoBarenbckas
paboTta
«IToBeneHueckmne TeCThl
Ha peIOkax Danio rario.
CraiiHO€ TOBEECHUE.
[IpakTuueckas pabora
«BnusiHue aapenanuHa
Ha CEpJICUHbIC
COKpAIEHUS
(mporpamMMHOE
obecrieueHue)».
[IpakTruueckas pabdorta
«'ucronornueckue
npenapaTbl UMMYHHOM
CUCTEMBI».
[IpakTruueckas pabdora
«I'ucronornueckue
npenapatbl HEPBHOM
CUCTEMBD».

CTF MV DOV IO _HDOOHIEeCCEL
RV Y Py PO A P Y e e et

MMMyHHUTETA. PapMaAKOIOTHIECKAs




XapaKTEPUCTUKA UHTEPIECUKUHOB:
MOJIyYEHHUE, MEXaHU3M JICUCTBUA,
npuMeHeHne. OCHOBBI
naTo(U3n0JIOTUH OCTPO(a30BOro
OTBETAa, MEINALIMS BOCIIAJICHUS.
MosnekynsipHbIA MEXAHU3M
MPOTUBOBOCIIAIIUTEILHOTO
JIeHCTBUSA
TJIFOKOKOPTHKOCTEPOUJIOB,
HECTEPOUIHBIX
IPOTUBOBOCIIAJIUTEIbHBIX CPE/ICTB.
[TonsTHE O HAPKO3€ U HAPKO3HBIX
npenaparax. Kiietounslii u
HEPBHBIN HAPKO3.
dapMaKoJIOru4ecKast
XapaKTePUCTHKA OTAEIbHBIX TPy
HapKO3HBIX CPEJICTB.
[TociienoBaTenbHOCTD AEUCTBUS HA
LEHTPAIBHYIO CUCTEMY.
DU3NOIIOTMYECKUM COH; (ha3bl CHA.
Bunaer Hapymenunii cHa [lonstue o
MEJIUKAMEHTO3HOM CHE U
CHOTBOPHBIX Ipenaparax
(TUMTHOTHKAX ).

MousiekynsipHbIE aCEKThI
Houunenuuu. OnuaTHbie
peLenTopsl, X TUIBI.
DHkedanuHbl U SHAOP(YUHBI -
SHJIOTE€HHBIE JIMTAHAbl OMUATHBIX
pEeLenTopoB.
AHTUIICUXOTHUYECKOE JICHCTBHE,
BIUSIHUE HA (QYHKIIUIO
3KCTPaNMPAMUIHON CUCTEMBI,
AMOIUOHAIIbHYIO cepy, PBOTHBIN
LIEHTpP, apTepHUaATbLHOE JABJICHUE,
LHEHTP TEPMOPETYJIALUH.
MounekyJIsipHbIE MEXaHU3MBI
JNEUCTBUSI HEUPOJIENITUKOB,
BIUSIHUE Ha J0()aMUHOBBIE,
CEpOTOHUHOBBIE, AIPEHO- U
TUCTAMUHOBBIE PELETITOPHI, UX
JIEUCTBUE HA KIIETOYHBIC
MeMOpaHbl, Ha ICOHUPOBAHUE

TKAHEBEIEX MOHOAMUHORB
TS oAV ervHa I b~

HOTGHHI/IaH'SaBI/ICI/IMBIe HaTPHUCBLIC




KaHaJIbl KaK MUIIICHHU I[GﬁCTBI/I)I
MECTHBIX aHeCTECTHKOB. CIIOCOOBI
I/IHI‘I/I6I/IpOBaHI/IH IHOTCHIOIMAJI-

MouJiekyisipHast
omoJiorus (20 u)

3aBUCHUMbIX HAaTPUEBLIX KAaHAIOB

Dixr— e PP ire DDA a1

MCCTHBIMH aHCCTCTHUKaMU.

MOJIEKYJISIPHOM OMoJIoruu.
HyxiienHOBBIE KUCIIOTHI.
OCHOBHBIE IPUHIUIIBI CTPOCHHS.
Marpurunble cuHTe3bl. Penukarus
— OCHOBA KJIETOYHOTO JICJICHUS.
[IpyHLIMIBI pETUTUKALUN.
Myrtaruu. YTto BeI3BIBAET
n3meHenus B crpoenun [JHK.
[IprHIMIBI penapanny.
Tpanckpunuus. ['enernueckui
koz. Opranuzanysi FeHOMa BUPYCOB
[IpoTuBOBUpPYCHBIE CPENCTBA,
MEXaHU3MBbI UX IEUCTBUA.
Opranuzaiusi reHoMa OakTepuit
AHnTHbOaKTEpUaIbHBIC TPEnaparhl.
Opranu3zaiusi reHoMa 3yKapuoT
I'eHoMHOE penakTUpOBaHUE.

MOI{yJIb «MoJekyJsipHble 0CHOBBI ceJleKIun» 9 kiaace (68 yacos)
Tembr | (OCHOBHOE COIepsKaHUE JlessTeALHOCTDH
IHIKOJbHUKOB
Tema 1. OcCHOBHBIEC BEXH Pa3BUTHS [IpakTuyeckas padora

«Boigenenune JJHK u3
OaHaHay.
[IpakTruueckas padora
«Mogens JIHK-
OpUTaMm».
[IpakTuueckas pabora
«Onpenenenue
KauecTBa MpenapaToB
JIHK ¢ nomonibio
CIIEKTPOPOTOMETPUI
(Tpu HATTUYXH
000pyI0BaHUA).
[IpakTuueckas pabora
«PemkatuBHas
MaiuHa (urpa-
JIEMOHCTPALINS )».
[IpakTuueckas pabora
«TOP (Mmonens
aMIuIipuKaIms Ha
Oymare)».
[IpakTuueckas pabora
«Cuiia mpoMoTOpay.
[IpakTuueckas pabora
«Pemnienue 3ama4d Ha
T€HETUYECKUM KO/I.
Tpancaamus.
[TpakTuueckas pabora
«DoaauHr OEIKOBY.
Uccnenosarenbckas
pabota
«Pacnpocrtpanenue
AHTUOMOTHUKOPE3UCTEHT
HBIX OaKTepuii».

[IpakTuueckas pabora




«PaboTta B 0OBpeMEHHBIX
FeHETUYECKHUX 0a3ax
naHHbIX. [IpoBeeHue
In silico ananuza

HOCIEeIOBATCALHOCTCH |

Tema 2.
MouJiekyJasipHbIe

OCHOBBI TCHCTUKHA
(20 u)

[Ipenmer reneruxu. Kparkas
UCTOPUS Pa3BUTHS MIPEACTABIICHUS
0 HaCJIEICTBEHHOCTH.

OT reHa K Npu3HaKy: KaKk
packpacuth Kota. UYTo Takoe
npusHak? [IyTs OoT rena no
npu3Haka. Myrauun. AJenu.
['eTepo3UroThl U FOMO3UTOTHI.
JIOMUHaHTHBIE U PELIECCUBHBIE
aJIEIIN.

['eHb1 CTPOAT OpraHu3M.
BxJtoueHue u BBIKIIIOUCHUE
Oonpioro Habopa renoB. Kak
KJICTKH TIOHUMAIOT, KAKHUE TEHBI
JIOJKHBI paboTaTh.

JIMCKpeTHOE HaclleI0BaHUE
PU3HAKOB. 3aKOHbI MeH1eIA:
OJIVH T€H - OuH npu3Hak. Cxema
CKpElIMBaHus. 3aKOH
eauHo00pa3usi THOPHUIOB MEPBOTO
NOKOJIEHNA. 3aKOH PACILETUICHUS
MpU3HAKa BO BTOPOM MTOKOJICHUHU.
3akoHbl MeHens1: HECKOIbKO
TE€HOB - HECKOJIBKO MPU3HAKOB.
JIuruOpuIHOE CKpEIIMBaHUE.
He3zaBucumoe pacxoxaenue
xpomocoM. CHEnIeHHoe
HaCJIEIOBaHHUE.

B3aumopelicTBue reHoB.
AJnenbHOE U HeaJuleNIbHOE.
Onpenenenue noia. [lonossie
XpoMOCOMBI. CaMIIbl U CAaMKH.
Brusiare gpakTopoB OKpysKaromiei
cpenbl. XpOMOCOMHOE
ornpenenenue nojua. [lonoseie
xpoMocomabl. [Ipobiema
JOTIOJIHUTEIBHOU X-XpOMOCOMBI Y

KEHIIUH. Tpex1BEeTHbIE KOIIKH.

TCHOBY.

Ponesas urpa
«Annenny.
Uccnenosarenbckui
MpOoeKT MyTarcHHbIE
(bakTopsI.

Ponesas urpa «Cynp0a
KJICTKW». | eHbI-
MEPEKITIOYATENH.
[IpakTueckoe 3ananue
«AJTOPUTMBI JJIs
KJIICTOKY.
[IpakTnueckoe 3aganne
«EnuHooOpasue
MIEPBOTrO MOKOJICHUSD.
[IpakTueckoe 3ananue
«Pacmiemnenue Bo
BTOPOM TOKOJICHU.
HccaenoBaTenbckuit
MPOEKT «3aKoHbI I
Mennens B
SKCIIEPUMEHTE.
[IpakTueckoe 3ananue
«Pemietka Ilenneray.
[IpakTyeckoe 3ananue
«Hacnenosanue,
CILICIICHHOE C TTOJIOM.
[IpakTnueckoe 3ansTue
«B3auMoaencTBus
reHOB (MOJCIMPOBaHUE
CHHTE3a U TPaHCIIOpTa
NUTMEHTA B KIIETKY )».




Tema 3.
Moaexkyasipabie

OCHOBBI CCJICKIIMHA
(28 u)

['eHbl B mOMyJISIUSAX: BEIUKOE
paBHOBecue. [lomymsamus. YacToTel
BCTPEUAEMOCTH MPU3HAKA U
ajuiens. YpaBHeHHe Xapau-
Baitn6epra. [lomymnsuu
MEHSIIOTCS: YHCIEHHOCTb,
MUTpaIMs U BBIOOp Cympyra.
DaKTOpbI, KOTOPHIE BHIBOJSAT
MOMYJISIIIUIO U3 PaBHOBECUS Xap/In-
Baiitn6epra. UucneHHocTb
nonyisiuuu. Ponesas urpa
«3ddext ocHoBatens». Jperd
reHoB. Myranuu. Hecirywyaiinoe
ckpenuBanue. M3onsamus.
[Tonynsiuuyu MEHSAIOTCS:
€CTECTBEHHBIN 0TOOp. MexaHusm
JIEUCTBUS €CTECTBEHHOT0 0TOOpA.
JIBIKyIIuid 0TOOp.
MonaudukanronHas
U3MEHYUBOCTh. CTaTUCTUYECKHUE
0COOEHHOCTH MOAU(PUKAITMOHHOMN
n3MeHunBocTH. HaciemoBanune
KOJIMYECTBEHHBIX MPU3HAKOB.
KonuuecTBeHHBIE TPU3HAKHY.
CpenoBas U3BMEHYNBOCTh
npusHaka. Koagdpuuuent
HaCIIEyeMOCTH Ipu3Haka. OTBeT
Ha otOop. [Touck renon
KOJIMYECTBEHHBIX MPU3HAKOB.
OIHOHYKIIEOTUIHBIE BAPUAHTHI
reroB. JIHK-uum. IloHOreHOMHBIN
AHAJIN3 aCCOLMALIUM.

«OMBD» HaJi TEHOMOM.
[Toctrenomuas spa. O6paTHas
reetuka. « OMUKCHBIE»
uccaenoBanus. [Iporeom,
MeTa0o0M. JloMmecTuKanus u
IEHTPBI TCHETUYECKOTO
pazHooOpa3sus. [loucku pactenuii ¢
«XOPOIIUMU» PU3HAKAMH JIJIsI
yesioBeka. LIeHTpbl reHeTu4ecKoro
pazHooOpasus. Hukonaii BanoBu4
Basuios. Cenexuusi.

[IpakTyeckoe 3ananue
«YacToThl anieneu,
TE€HOTUIIOB U
(EHOTHUIIOBY.
Uccnenosarenbckui
MPOEKT «AHAIN3
TEHETUYECKOU
CTPYKTYPBI MOIMYJISIUN
(Ha OCHOBE 3aKOHA
Xapau-Baiinbepra)y.
Ponesas urpa «3¢dekr
OyTBUIOYHOTO
TOPJIBIIIKAY.

PosnieBas urpa
«EcTecTBeHHBIN
0TOOP».
Uccnenosarensckue
paboThI
«MoaudukanmoHHas
U3MEHYUBOCTD
pacTeHui B Ipeaenax
BAIIIETO MECTA
KUATEIBCTBAY.
[IpakTueckoe 3ananue
«ATPOHOMBI».
[IpakTyeckoe 3ananue
«I'omoiornueckue
PAIBI HACHEACTBEHHON
U3MEHYUBOCTH.

R‘nnnﬁmnannnnnaq H T‘T/TﬁﬂT
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cenekuus. ['ereposuc.




CoxpaHuUTh U U3yUYUTh T'€HBI, YTOOBI
MeHsITh Oyyiee. Kak mpaBUIbHO
XpaHuTh renbl. Komnekiuu
T€HETUYECKUX PECYPCOB PACTECHUM.
[TpakTuky™m u/mnm
HCCIIEIOBATEIIbCKAN IPOEKT:
MeTop1I KyJIbTHBUPOBAHUS 1N Vitro
JUISl COXPAHEHUS TEHETHYECKHUX
pecypcoB pacTeHUM U JIs
YCKOPEHHOM CEJIeKITUN
['eHeTnueckue LEHTPHI B HAILIEH
ctpane. I e 3aHUMaroTCs

CEJILCKOT'0 XO3IUCTBA.
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