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HOACHUTEJBHASA 3AIIUMCKA

[Iporpamma BHeypouHO#l nestenbHOcTH «buomorus 5-9 kmacc. IlpoekTtHo —
UCCIIeIOBATENbCKAsl JIEATEIbHOCTE) Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus
cocTaBieHa ¢  yderom  TpebOoBanuii  dDenepanbHOro roCyapCTBEHHOIO
00pa3oBaTeNbHOTO CTaHJaPTa OCHOBHOI'O O0IIIEr0 00pa3oBaHUs K pe3yJibTaTaM OCBOCHUS
U K CTIPYKType OCHOBHOM 00pa3oBaTelbHONW MpPOrpaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHHUsl, HA OCHOBE paboyeil mporpaMmbl Kypca BHEYPOUHOH JI€ATEIbHOCTH
«buonorus 5-9 knacc. IIpoekTHO — HccnenoBarenbekas aestenbHocTh», OOIT OO0 un
nporpammel Boctutanusi ' BOY COIL Ne 30 r.o. Ce3passb.

AKTYaJIbHOCTh W Ha3HavyeHue mnporpammsbl. [Iporpamma paspabotaHa B
COOTBETCTBUM C TpeOoBaHuAMH DenepanbHOro rocyIapCTBEHHOIO 00Pa3oBaTEIbHOTO
CTaHJIapTa OCHOBHOro oOmiero oOpa3oBaHUs, OpPUEHTHpPOBAHA Ha oOOecreyeHue
WHJUBUyAJIbHBIX TOTPEOHOCTEH OOydYaloIMXcs W HanpaBlieHa Ha JOCTHIXKEHHUE
IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS MPOTPaMMbl OCHOBHOI'O OOIIEro 0Opa30BaHUs C
y4eToM BBIOOpa YYaCTHHKAMHU OOpa30BaTEIbHBIX OTHOIICHHWN KYpCOB BHEYpPOUHOM
JESTENBHOCTU. DTO MO3BOJISIET 00ECIIEUNTh €IMHCTBO 00s13aTenbHbIX TpeOoBanuii ®PI'OC
BO BCEM MPOCTPAHCTBE IIKOJBHOIO OOpa3oBaHUs: HE TOJIBKO Ha ypOKE, HO U 3a €ro
IpeaeIaMu.

AKTyalnbHOCTh ~ peaju3allui  JaHHOM  MporpaMMbl  OOYyCJIOBJIEHA  CaMOM
0COOEHHOCTBIO MTPOEKTHO-UCCIEA0BATEIBCKON IEATEIBHOCTH. JTa ACSITEIBHOCTD JICKUT
B OCHOBE IT03HABATEIbHOIO HHTEpEca peOeHKa, SBIISETCS 3aJI0TOM YMEHUS IIaHUPOBATh
mo0bIe IEUCTBUS M BAXKHBIM YCJIIOBUEM YCIICIIHON peanu3anuu uaeu. Jlroobie usMeHeHust
COBPEMEHHOr0 O0O0IlecCTBa CBSI3aHbl C IPOEKTAMU M HCCIEAOBaHUSIMU — B HayKe,
TBOpUYECTBE, OM3HECE, OOUIECTBEHHOM XU3HU. [103TOMY Ba)KHBIM AJIIEMEHTOM Pa3BUTHS
JMYHOCTH OOYyYaroLerocsi sABIseTCS (POPMHUPOBAHUE OCHOBHBIX HABBIKOB MPOEKTHO-
HCCIIEI0BATEIIbCKOM NESTENBHOCTH.

[IporpamMmoii mpegycMoTpeHo (OpMHpPOBaAHHE COBPEMEHHOIO TEOPETHUECKOTO
YPOBHSI 3HAHWM, a TakKe M TPAKTUYECKOTO ONbITa PabOThl ¢ JIabOPaTOPHBIM
000pyI0OBaHUEM, OBJIAJICHUE MPUEMaMU HCCIEI0BATEIbCKON AESITENbHOCTH. MeTobl
OpraHu3alud  00pa3oBaTENbHOM M HAYYHO-HUCCIEAOBATEIIbCKON  IESITeIbHOCTH
MpeayCMaTpuBalOT (POPMUPOBAHUE Yy OOYYaIOLIUXCS HECTAaHAAPTHOTO TBOPYECKOIO
MBIIICHUS, CBOOOIbI CAMOBBIPAKECHUS M UHIMBUTYATHHOCTH CY KICHHM.

Jlis moyHOro yd4era MOTPEOHOCTEH ydalluxcsi B MPOTPaMME HCIOJIb3YEeTCs
I GepeHINPOBAHHBI  MMOAXO0M, YTO CTHUMYJIMPYET YYallerocs K YBEJINYEHUIO
MOTPEOHOCTH B MHANBUIYAJTLHON, HHTEIIEKTYaIbHOW U MIO3HABATEIHHON IEATETLHOCTH
Y pa3BUTHUIO HAYYHO-HUCCIIEI0BATENHCKUX HAaBBIKOB. [IporpamMmma craneT BocTpeOOBaHHOM
B IEPBYI O4YEpelb IIKOJbHUKAMH, KOTOPbIE HWMEIOT CTOMKHWA HWHTEpEC W
COOTBETCTBYIOIIYI0 MOTHUBALIMIO K U3YUYEHUIO TPEAMETOB €CTECTBEHHO-HAYYHOTO 1IUKIIA,
€CTECTBEHHBIM HAyKaM U TEXHOJIOTHSIM.

B nmoapocTkoBOM BO3pacTe yyamuecs NposiBIIAIOT CBOIO 3aMHTEPECOBAHHOCTD B TOU
WIM UHOM 00JacTH 3HAHUM, HAYYHOM HaIlpaBJIEHUU WIH MPOQPECCUOHATBHON



nesTenbHOCTH. TakuM 00pa3oM NPOUCXOIUT (POpMUpOBaHUE I[O3HABATEIILHOM U
npodeccoHanbHON COCTaBISAIONIEH JTUYHOCTH, TIOMOTAeT yYalleMyCs B ONpeeiICHUH
OyIy1Iero *U3HEHHOTO ITyTH U B MTPOQPECCHOHAIBHOM BBIOOPE MOCIIE OKOHYAHUSI ITKOJIBI.
[TogoOHOro pojia 3aMHTEPECOBAHHOCTD CTUMYJIMPYET MOCTOSTHHOE JKEJIAHUE IIKOJbHUKA
K MO3HAHUIO HOBOI'O, PACIIMPEHUIO U YIIIyOJIEHHIO COOTBETCTBYIOIIMX 3HAHUU, U

MOJyYEeHUIO HOBBIX B TOM YHCIIC MPAKTUYCCKUX HABBIKOB, a TaKXKXE MOTHBUPYET
y4aIerocst Ha npo(opueHTaIuio.

[IporpamMMa HaieJieHa Ha TIOMOIIb peOSHKY B OCBOCHHH OCHOB OpTaHW3alluu U
OCYIIECTBIICHUSI COOCTBEHHON MPOEKTHO-UCCIIEIOBATEIbCKON IEATEIbHOCTH, a TAKXKE B
OpuOOpEeTEeHUH HEOOXOAMMOTO OmbITa Uil  paboThl HAJd  WHAWBHIYAIbHBIM
WCCIIEIOBAaHUEM MM MPOoeKToM. [IporpamMMa momMoskeT HIKOJIBHUKY B Oosee riyOoKoM
W3YYEHUU MHTEPECYIOIIEeH ero o01acTu eCTECTBEHHBIX HAyK, a TakKe B MPUOOpPETEHUU
BaXHBIX COIIMAJIbHBIX HABBIKOB, HEOOXOJMMBIX AJIsi MPOJYKTUBHOM COLMAIU3aLUU U
(bopMUPOBaHUS I'PaXKTAHCKON O3UIUH:

— HaBbIKa CaMOCTOSITENIFHOTO PEIICHHs] aKTyaJbHBIX HCCIEA0BATEIbCKUX WU
MPAKTUYECKHX 3a/1a4, BKIIOYAIOIIETO B c€0s1 yMEHHE BUICTh U aHAJTM3UPOBATHIIPOOIIEMBI,
HY)KJAIONIHeCsT B PEIICHWH, YMEHHE JeTajbHO MpopadaThiBaTh W PEaM30BHIBATH
CHO0CO0BI pabOThI C HUMHU, YMEHHE IIJIAHUPOBATh COOCTBEHHYIO pab0OTy MCAMOCTOSITENILHO
KOHTPOJIMPOBATH CBOE MPOJIBIKEHUE K JKEITAEeMOMY PE3yJIbTarTy;

— HaBbIKa TCHEPUPOBAHUS U O(OPMIIECHUS COOCTBEHHBIX HJICH, OOJEUYEHUS UX B
yAOOHYIO0 IS pactipocTpaHeHus popmy;

— - HaBBIKA YBOKUTEIBHOTO OTHOIICHHSI K 4y KHM B3TJIS1aM U UAESIM, 0POPMIICHHBIM
B paboTax Jpyrux JIO/ACH, APYrMX aBTOPOB — BIAJCNbLIEB HHTEUICKTYaIbHON
COOCTBEHHOCTH;

— HaBblKa  NOyOJIMYHOrO  BBICTYIUIEHUS — mepel  OOJIbLIOW  ayIuTOpHUEH,
apryMEHTHPOBAHUS M OTCTaWBAaHMUS CBOEM TOYKM 3PEHUS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB M B3POCIbIX, YOSKIEHUS APYTUX B CBOCH MpaBOTE, MPOJBUKEHUS CBOMX
UOCH;

— HaBbIKa PabOTHI CO CHEIHATU3UPOBAHHBIMU KOMIBIOTEPHBIMU TPOTpaMMaMH,
nabopaTOpHbIM  000PYJIOBAaHUEM, TEXHHUYECKUMHU YCTPONCTBAMHU, OMOIMOTECYHBIMU
dboHIaMH U HHBIMH pECypcamH, C KOTOPBIMH MOET OBITh CBsI3aHA MPOEKTHO-
UCCIIeIOBATENbCKAs e TEIIbHOCTD ITKOJIBHUKA.

Kpome TOro, pabora miKoJbHUKAa HaJ MPOEKTOM WM HCCIEIOBaHUEM OyJeT
CIIOCOOCTBOBATH M PA3BUTHIO €TI0 aJICKBATHOM CaMOOIICHKH.

BapuanTsl peaju3anuu nporpamMmMbl 1 (pOpMbI POBEACHUS 3aHATHI.

JlanHasi mporpaMMa paccuuTaHa Ha pabdoTy CO IIKOJbHUKaMu 5-9 KIaccos.
[legarory BaskHee aKIIEHTHUPOBATh CBOE BHHMAaHUE HE CTOJBKO HA KaueCTBE pe3ysIbTara
MPOEKTa MJIM MCCIEAOBAHUS, CKOJIBKO Ha TOM, YTOOBI YUAIIUNCS MOTy4all 3HAHUS B TOM
YHCIIC U Yepe3 BHITIOJHEHUE MPAKTUYSCKOTO 3aJaHMsI, 1Tl BEIBOIBI M YMO3AKITIOUCHHS
Ha OCHOBAaHHMHM CBOETO WCCIEIOBaHUS, YYWICA CpaBHUBATh €ro pe3yJbTaThl C
TEOPETUUECKIM MATEPHAJIOM U UCCIIETOBAHUIMH JIPYTHX HMIKOJILHUKOB. Takum 00paszom,



IMKOJIbHHUK OCBOHUT OCHOBBI HpOeKTHO-HCCHCHOB&TGHBCKOﬁ ACATCIIBHOCTH U Hpno6peTeT
HABBIK KPUTHYCCKOI'O OTHOIICHUS K MaTCpHUaIly.

[IporpamMma pa3buta Ha MOIYNH, KOTOpPbIE MOTYT OBITh HCIIOJIB30BAHBI JIMOO
gacTUyHO, JH00 monHOCThIO. Tak wmoxynb «Kak JKMBOTHbIE W  pacTEHHUS
PUCIOCAOTUBAIOTCS» (IBOJIFOLMOHHAS 3KOJIOTHS) MPEANOaraeTcs sl U3y4eHHs B 5
wm 6 kimacce B TedyeHue oxaHoro roma (34 waca B rom). Momymu «OCHOBBI
pacTeHneBOACTBa» U «buoTexHONOTUS» paccuuTaHbl Ha 68 YacoB M MOTYT OBITh
peann3oBaHbl B TeUeHUH 2-X JieT (1mo 34 Jaca B TojJ) Wid B TeueHuH 1 roaa (68 4acoB B
ron). Bo BTOopom ciiyyae BO3MOXXHO TpOXoxkJeHHe ob6oux wmoaynend («OCHOBBI
pacTeHueBOACTBay B 7 win 8 kiacce, «buotexHoiaorun» B 7 win 8 kiacce). AHaJIOTUIHO
Moayu «MoJekysipHble OCHOBBI (PM3HOJIOTUU U PapMakoJorum» U «MoneKyIspHbIe
OCHOBBI CEJIEKIIMM» pacCUYUTaHbl Ha 68 YaCOB U MOTYT OBITh PEAIM30BaHbl B TCUEHUU 2 -
x set (mo 34 yaca B roa) win B TeueHuu 1 rona (68 vacoB B roa). Bo BTopom ciyuae
BO3MOXXHO TPOXOXkAeHUE 00oux moayiied («MonekyasipHble OCHOBBI CENEKIUU» B &
kiacce, «MoJeKyIsipHbIE OCHOBBI (PU3HOJIOTHH U (hapMaKoorum» B 9 kiacce).

MOXHO pPEKOMEHAOBaTh HCIOJIb30BaTh MOAYJU «Kak XWBOTHBIE W PACTEHUS
npucnocabauBaTcs», «OCHOBBI PAaCTEHHUEBOJCTBA», «MOJEKYJISIpHbIE OCHOBBI
CEJICKIIMM» B Ka4e€CTBE HEMPEPHIBHOTO 00pazoBaresbHOro nukia (5-9 kiaacc mo 1 gacy B
HEJIENI0) JUIsl KJIACCOB arpoOMOTEXHOJIOTUYECKOW HampasieHHocTd. Moaynu «Kak
KUBOTHBIE M PACTEHHUS MpHUCIOCAOIUBAIOTCA», «buorexHonorum» u «MoJeKyJIsapHbIe
OCHOBBI (DU3HOJIOTUH U (PAPMAKOJIOTHM» B KaU€CTBE HEMPEPHIBHOTO 00Pa30BaTEIBHOTO
mukia (5-9 kimacc mo 1 wacy B Hemeidro) I KJIACCOB OMOTEXHOJOTHYECKOTO HITH
MEJIUIIMHCKOTO HAPABICHUMN.

B3aunmocBsa3p ¢ nmporpammoii BocnutaHus. [Iporpamma kypca BHEypO4YHOU
JeSTEeIbHOCTH pa3paboTaHa C yYeTOM PEKOMEHJAIMK MPUMEPHOW MPOrpaMMBbl
BOCITUTAHUS, YIYUTHIBAET TICUXOJIOTO-TIEJarOTMYEeCKIE OCOOCHHOCTHU JaHHBIX BO3PACTHBIX
KaTeropuii. ITo MO3BOJSET HA MPAKTUKE COCAMHHUTH OOYyYalOUIyI0 U BOCHUTATEIbHYIO
JEeSTENBHOCTD Ie/1arora, OPUEHTUPOBATh €€ HE TOJbKO Ha MHTEIJIEKTyaJlbHOE, HO M Ha
HPaBCTBEHHOE, COLIMATILHOE pa3BUTHE peOeHKa. DTO MPOSIBISAETCS:

— B NPUOPUTETE JUYHOCTHBIX PE3YJbTATOB pEAM3ALUU MPOrpaMMbl BHEYPOUHOM
NEeSTEeIBbHOCTH, HAIIEIIIUX CBOE OTPAKEHHE U KOHKPETU3ALIUIO B IPUMEPHOM MTporpamme
BOCIIMTAHUS;

— B BO3MOXHOCTH KOMIUIEKTOBAaHHUSI Pa3HOBO3PACTHBIX TPYMNN ISl OpraHU3aluu
PO OPUEHTAITMOHHON ACSITEIIBHOCTH IMKOJILHUKOB, BOCTIUTATEIIEHOE 3HAYCHUE KOTOPBIX
OTMEYaeTCs B IPUMEPHOMN MPOTpaMMe BOCITUTAHMUS;

— B UHTEpaKTUBHBIX (QopMax 3aHATUU I IIKOJBHUKOB, OOECIEUMBAIOIINX
OOJIBIIYI0 HMX BOBJEYEHHOCTh B COBMECTHYIO C TM€IaroroM W JpPyTUMH JA€TbMHU
JESITENIbHOCTh U BO3MOYKHOCTh 00pa30BaHUs Ha €€ OCHOBE JIETCKO-B3POCIBIX OOITHOCTEMH,
KJIIOYEBOE 3HAYEHUE KOTOPBhIX JUIsl BOCIUTAHUS MOAYEPKUBAETCS NPUMEPHOMN
MPOrpaMMON BOCITUTAHUS.



OcoOenHocTH padoThl YUYUTEJIs MO MpOorpamMMme. 3aj1adya yUYuTeIss COCTOUT B TOM,
4yTOOBl ~ COMPOBOXKAATH IMpollecC MPO(PEeCcCCHOHANBbHON OpHEHTAIlMU  IIKOJbHUKA,
packpbiBas MOTEHIIMA KaXKJIOTO Yepe3 BOBIICYECHUE B MHOTOOOPAa3HYIO JESTEIBHOCTD,
OpraHM30BaHHYIO B pa3HbIX popmax. [Ipu 3TOM pe3ynbTaToM paboThl yUUTENS B IEPBYIO
ouepeb ABISIETCS JMYHOCTHOE Pa3BUTHE ydallerocs. JIMUHOCTHBIX pe3yJIbTaTOBYYUTEIb
MOXXET JOCTHYb, YBJIEKas YYE€HHKA COBMECTHOM M HHTEPECHOM UM 000uUM
NEeATEIbHOCThIO,  yCTaHABIMBAsi  BO  BpeMs  3aHATUH  JOOpOKEIATENbHYIO,
MOJIJIEP>KUBAIOIILYI0 aTMOC(EPY, HACHIIIAS 3aHATHSI LIEHHOCTHBIM COJIEP>KAHUEM.

[IpuMepHast cxema NMPOBEIECHUS 3aHATHM 110 IPOrpaMMe:

1. OObsicHEHHE TEOPETUUECKOr0 MaTepraa 1o TeMe.

2. IloaroTtoBka K OSKCIEPUMEHTAIBHOMY 3aHITHIO, OOCYXJEHHE OOBEKTOB IJIs
MPaKTUYECKOTO 3aHITHS.

3. IIpoBeneHne MpakKTUYECKOTO 3aHATHS — OCHOBHAS 3aj7]aua OCBOCHHUE METOI0JIOTUN
JAHHOT'O SKCIIEPUMEHTA.

4. Tlo OKOHYaHMU MPEJIOKUTH JETAM, KOTOpPbIE 3AHMHTEPECOBAIUCH JIaHHBIM
HKCIEPUMEHTOM, Pa3BUTh €r0 B UCCIEIOBATENbCKUNA MpOeKT. /[ 3Toro HeoOxoaumo
o0CyIuTh OOBEKTBl, KOTOpblE YYEHHMK OyJIeT HcClIeloBaTh, COCTaBUTh IUJIaH
DKCIIEPUMEHTA.

5. Tlomoub yueHUKY MPOAHATU3NPOBATH PE3YIbTATHI SKCIIEPUMEHTA.

OueHuTh pe3ynbTaTsl MPOEKTHO-UCCIEA0BATENBCKON JESITEIBHOCTH LIKOJIBHUKOB
MOXHO B IpoIlecce€ 3alllUThl UMH CBOMX pabOT B paMKax IIKOJbHOW Hay4HO-
MPAKTUYECKON KOH(PEpEeHIUH.



COJIEP’)KAHUE KYPCA BHEYPOUHOM JEATEJIBHOCTHU

Monayib «Kak )KMBOTHBIE M PACTEHHS IPUCTIOCAOIMBAKOTCSD> (IBOJIIOIIUOHHAS
akojorus) 5-6 kimaccel (34 yaca)

1. Mpbt uccneoyem srncusvie oo6vexmot (6 uacos)

CBoiicTBa M CTPOCHHE >KUBBIX OpPraHU3MOB (CTpoeHHE KJeTku). Bum, ocodb —
OpraHu3M Kak eauHasi cucrema. Apantainuu (npucnoco6isenus). [lonstue romeocrasa
&KUBOTO opranu3ma. CriocoObl €ero noJiep>Kanusl.

[lonsiTue BapuaTMBHOCTH TIpu3Haka. HccinengoBarenbckue pabotrsl «Bce mm
(cunHUIBL, O€TKH, OEpe3bl U T.1.) OAUHAKOBBIE? DOTOKBECTY.

Orpanuyenus Mopdoaoruueckux u ¢uznosorndeckux anantanuii. Ilouemy
OpraHu3Mbl HE CTAHOBATCA OECKOHEYHO OOJBIIMMH, MAaJICHbKUMHU, BCESIIHBIM.
[Ipaktuueckas pabora «CocTaBiisieM KHUTY PEKOPJOB PACTECHUM W >KUBOTHBIX HAIIETO
Kpash».

2. Bnusanue oxpyscarowieii cpeowt na scuesvie opeanuzmut (12 uacos)

daxTophl OKpyXarwoleld cpeabl (abMOTHUECKHe, OMOTHYECKHUE, AHTPOIIOT€HHBIE).
[Ipumepsl  abuoTMyecKUx  (PAKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BJIMSHUE HA
KU3ZHEACATEIbHOCTh  KMBBIX  OPraHM3MOB:  TEMIIEpaTypa, CBET, BJIAXHOCTb.
[Ipaktuueckoe 3ansitue «l{BetT u Terio» (KyOWKH JibJja B3BECUTD, MOJOXKUTh B YaIIKU
Ilerpu Ha pa3HOLBETHYIO Oymary, yepe3 30 MHHYT B3BECUTb 3aHOBO — KTO ObICTpee
pactasun). [IpakTudeckoe 3ansTie «YTo pacTBOpsieTCs B Boje» (SKCIEpUMEHT «Kuakuii
nom»). IIpaktuueckoe 3anstue «Auddysus BemiectB B Bosxe (pacTBOphl)», «JIBuxkeHUE
pacTBopoB TO MHBETKY». lIpakTuueckoe 3ansatue «Jleg miuaBaeT B Boje (aiicOeprw,
3amep3aHue BoJoeMOB)». [IpakTrueckoe 3aHsTue «Jlen npu 3amep3aHun paciupsieTcs»
(pa3pymieHue kaMHs (TOYBOOOpa30BaHUE), 3aMEP3aHUE KIIETOK).

OcCHOBHBIE  3aKOHOMEPHOCTH  TPHUCIOCOOJEHUS  KUBBIX  OPraHU3MOB K
abuotnueckum (aktopam. [IpucrnocoOnaeHuss K OCHOBHBIM a0MOTHYECKUM (haKTOpam:
TeMmrepaTrypa, BJIAKHOCTh M cBeT. lIpaktuueckoe 3anstue «lllyGa» (kyOuku mbaa
3aBEpHYTh B pa3HbIil MaTepuall, B3Becuts). [Ipaktuueckoe 3ansatue «I [urMeHTsn (MOKHO
pa3lieuTh Ha BaTMaHe Kpacutenu u3 ¢uomactepoBy». [Ipaktuueckoe 3anstue «Kak
KUBOTHBIE TJIABAIOT B BOJIE» (DKCIEPUMEHT C MUMETKOM ).

UccnenoBarenbckue paboThl « BiusHue cBeTa (Temia, BIaXKHOCTH, COCTaBa MOYBHI)
Ha pAacTEeHUsS] B ECTECTBEHHBIX WJIM HUCKYCCTBEHHBIX YCIOBHUSIX» (Ha JOCTYIHOM
Marepuaie).

3. Bzaumooeiicmeus scusvlx opzanuzmos (4 uaca)

buotnueckue (bakTopBhl. 3aKOHOMEPHOCTHU pa3BUTHS MEXBUIOBBIX
B3auMooTHoIIeHu. KosBosonus (XUUIHUK-)KEPTBA; Mapa3uT-XO035MH) OBOJIOLHUS
ctpareruii noowiBanus nuiy. ConuanbHoCcTh. Bunbi-Beenenipl. [lepeuens pactenuii-
Bpeautenen. MccnenoBarenbckas padota «HabOmonenust 3a B3aMMOOTHOIICHUSIMU



’KUBOTHBIX MPU JOOBIBAHUU MUILIY (KOPMYILKH ISl ITULL, JJI1 TOPOACKUX MIIHM CEIbCKUX
KUBOTHBIX). BeO-kamepo». HccnenoBatenbckas pabora «PacmnpocTpanenue BUAOB-
CHUHAHTPOIIOB B HaIlIEli MECTHOCTH.

4. Yenoeex 6 sncusznu pacmenuit u yxcusomnvix? (6 uacos)

AnTponorennsie (haktopsl. [IpaBaa mu, yTo NEPBOOBITHBIE JTOIH KUJIH B TAPMOHHUH
¢ npupogoil. OToManIHUBaHUE U NPUPYUYECHHE )KMBOTHBIX M PACTEHUU. 3aueM cracarhb
BBIMHUPAIONIME BUABI, KaK 3TO AenaTh. KynpTypHBIE pacTeHUs W HX AUKUE TMPEIKH.
[Touemy BakHO UX coxpaHsAThb. PazHooOpa3ue KyJbTypHBIX PACTEHUN M MX 3HAUYCHUE B
U3HU yesoBeka. KpacHas kaura Baiieit repputopur. Oco0o oxpaHsieMble TEPPUTOPHH,
3anoBenHuku Poccun u wmupa. [lpaktuueckass padorta «Pa3sHooOpasue KynbTYpHBIX
pacTeHUI B BallIEM PETHOHEY.

UccnenoBarenbckas pabota «BinsgHue aHTpONOreHHBIX (DAKTOPOB HAa pa3BUTHE
pacTeHU B TOPOJIE/HACEIEHHOM ITyHKTE.

Okckypceusi/mpaktuyeckas padbora «OOIIT B BameM pernoHe — YHUKAJIbHbBIC
OOBEKTHI TPUPOJIBD».

5. xonozuueckue nuwu (6 uacoes)

buocdepa — onHa u3 BakHeHmMX obosouek 3emiu. UTO Takoe «IKOJIOTHYECKUe
HUIIM» M Kak OHU ¢opMupyrorcs? PopMupoBaHHE 3HAHUK MO OHOPa3HOOOPA3UIO
KU3HCHHBIX  (OpM,  TOBEJACHYECKUX  TMPUCIIOCOOJICHUN,  MOAM(PUKAIMOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PacTuTenbHbie cOO0IIECTBA U UX TUMBI. Pa3BuTHe
Y CMEHBI paCTUTEIBHBIX COOOIIECTB.

UccnenoBarenbckue pabOThl «IKOJIOTMUECKUE HUIIM BOKPYT TEOS — OINKCaHUE
(dakTopoB OKpyxarwiiei cpenb». HccnenoBarenbckue padotsl «DeHosornyeckue
HaOTIOACHUS.

Monayab «OcHOBBI pacTeHHEeBOACTBA» 7-8 Kiacchl (68 yacon)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTEHUEBOACTBO: OCHOBHBIC (DAKTOpPHI BBIpAIIMBAHUS PACTECHUH.
Ucrtopust pazBuTus arpoxuMudeckux 3HaHui (pabotsl M.B. Jlomonocosa, FO. JIubuxa,
Bbyccenro, B.B. [lokyuaesa, K.A. Tumupsizea, [1.A. Kocteruesa, JI.H. [IpssHumHukoBa u
ap.). [Ipaktudeckast padota «bouka JInbuxa.

2. Azpomexnuueckuii 3xcnepumenm (6 uacos)

[IpaBmwia TOCTAaHOBKM arpo’KcHepuMeHTOB. IlocTaHOBKa HSKCIEPUMEHTOB C
pacteHusiMu. BeiOOp TeMbI, COCTaBiIEHUE TUIIOTE3bI, LIEIU U 3a7a4 DKCIEPUMEHTa 0
BBIPAIIMBAHUIO PACTEHUM B KOHTpOJMpyemMoM cpene. KOHTpoJM, NOBTOPHOCTH,
MpoBeJeHue »HKcrepuMenTa. IlnanupoBanue skcnepumenTa. OlieHKAa pe3ylibTaToB
skcriepuMenTta. MccnenoBarenbckas pabota «DakTophl, BIUSIONIME HA MPOPACTAHUE
ceMstH (pPOCT IMPOPOCTKOB)».

OcBO€HME TEXHOJOTUH KPYTIOTOAUYHOTO BhIPAIIMBAHUS CAJIATOB U MUKPO3EICHU



B KOHTPOJMPYEMBIX HCKYCCTBEHHBIX YCNOBHUsAX. COOp yCTaHOBKHM [Jisi BbIpAl[MBaHUS
PACTEHHI B KOHTPOJIMPYEMBIX YCIIOBHSIX.
3. Ponb xumuueckux nemenmos 6 numanuu pacmenuii (20 vacos)

Bonma. PactBop. BrITskKKa. AHMOHBI, KaTHOHBI, 3JIEKTPONPOBOAHOCTH W pH
pactBopa. Posb XUMHYECKMX 3JIEMEHTOB B IUTAHUM pacTeHui. [loiyueHne nurarenbHbIX
BelecTB pacteHusIMU. [IpakTuueckas padbora «Cxembl MUTATENBHBIX PaCTBOPOB. PacueT
103 yA0OpEHUH JIsl MUTAaTEIbHBIX PACTBOPOBY.

VY noOpeHusi: oprannyeckue, MUHepaJibHbIE, MUKpOOHooTuueckue. TUIbl mUTaHus
pactenuil. Bo3gymiHoe u MuHepaigbHOE (KOpPHEBOE) MHUTaHWE pacTeHuil. TpancmopT
IUTATEIbHBIX BELIECTB PACTCHUM: BOCXOIAIIMN W HUCXOIAIIMN TOK. BakHenmune
KanuiiHele, pocopHble W a30THBIE yIOOpeHHUs, ux cBoWcTBa. IIpocThie M CllOXHBIE
ynoopenus. [Tpaktuueckas padota «IIpaBuiia cmemmBanus yaoopenuin» Ilpaktuueckas
pabota «IluraHue pacTeHUii: TEXHOJOTUS IPUTOTOBIEHUS MUTATENBHBIX PACTBOPOB IS
Pa3HBIX KYJbTYP».

PocT u pa3Butue pacTeHuil: 3Tanbl OHTOreHe3a, (aKTOpbl, BIUSIOLIME HA POCT
pacTeHui: CBET, I'yCTOTa MOCa0K, MuTaHue, cyocrpar. [lpakruueckas pabora
«MOHUTOPHUHT MUHEPAIILHOTO MUTAHUS PACTCHUI.

Oco0eHHOCTH TNHUTaHUS PACTEHUM a30TOM. A30T U €ro 3HaYeHHE B >KU3HU
pactenuii. DopMbI a30Ta U UX MPEBPALIEHUE B ITIOYBE.

Uctounuku dochopa mis pactenus. 3nauenue Gpochopcoiepraniux CoeAMHEHUN
B Kj1eTKe. Posib Makpoapruyeckux coeiuHeHuit pocdopa B 3HEPreTHUECKOM OOMEHE.

Brnusaue kamus Ha (U3MYECKHME CBOMCTBA NPOTOIUIa3Mbl, Ha (EPMEHTHI
YTJIEBOJIOPOAHOrO OOMEHa, CUHTE3 OeNKoB U Jp. Posb Kanus B moaaep:;KkaHud HOHHOTO
OaslaHca B TKaHsIX, B IPOLIECCAX CaMOPETYJISAIINH.

PerynaropHas W CTpyKTypooOpas3oBaTelbHas pojdb Kajdblusi. Y4YacTHE B
00pa3o0BaHUM KJIETOYHOW CTEHKH, MOAACPKAHUU CTPYKTYpPbl MEMOpAH U PErysIus X
IIPOHUIIAEMOCTH.

3HayeHue MarHus B MeTaboJiM3Me pacTeHuil. Maruuii B coctaBe XJiopoduiuia,
CXOJCTBO XJIOpoMJIa U TeMOrioOWHa KaK CBUAETEIbCTBO €IUHCTBA OPTaHUYECKOTO
MUpa.

Cepa 1 ero OCHOBHBIE COEIUHEHUS, UX POJIb B CTPYKTYPHOM OPraHU3aluu KIETKH,
y4acTUE B OKUCIUTEIIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHSIX.

MukposnemenTtsl. [lpeacTaBieHuss 0 poiv MHUKPOIJIEMEHTOB B METa0O0JIU3MeE
pacteHuid. OCOOEHHOCTH TOCTYIJIEHUSI MUKPOAJIEMEHTOB B pacTteHus. CUHEprusm H
AHTAarOHU3M 3JIEMEHTOB ITUTAHUS PACTCHUM.

PacturenbHass nuarHoCTHKa W METOAbI HMICHTU(DHUKAIIMKA HEIOCTaTKa/M30bITKA
aneMeHToB nutanud. [Ipaktuueckas padbora «PacTuTenbHast AIMArHOCTUKAY.

UccnenoBarenbckas padota «OLeHKa COCTOSTHUSL KOMHATHBIX PACTEHUM, pacTeHUM
Ha IIKOJbHOW TEPPUTOPHUM, YCTAHOBKA MPUYUH MATOJIOTUYECKUX COCTOSIHUH (IpH



HAJTUIUH)».
HccnenoBarensckas pabora «OueHka BIMSHHS pPA3IUYHBIX 3JIEMEHTOB Ha
COCTOSIHHE PACTEHH (COCTaBICHUE PA3JIMYHBIX TOAKOPMOK )».

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

[Tonsitue o perynsitopax pocta pactreHuid. CTUMYISTOPHI pocTa — (PUTOTOPMOHBI
(aykcuHbl, THOOEPEIIMHBI, IUTOKUHUHBI). UHTHOUTOPHI pocTa pacTeHUi: 1. MpUpOaHbIC
(abcumzoBasi KHUCIOTa MU HEKOTOphIE (PEHOJBHBIE BellecTBa (MKymMapoBas, KOpUYHas,
CaJUIIUIIOBas K-Thl), 2. CHUHTeTHYECKHE (MOp(aAKTUHBI, peTapAaHThl, JAe(OTUAHTHI,
JIECUKaHThl, repOuruapl). DOUTOMOHUTOPHUHT M OICHKAa COCTOSIHUS PAacTCHUH.
CoBpeMeHHbIe criocoObl MOHUTOpUHra. lIpakTuueckas pabora «PUTOMOHUTOPHHI WU
OILIEHKa COCTOAHUS pacTeHuil. COBpeMEHHbIE CLIOCOObI MOHUTOPUHTAY.

HccnenoBatenbckast paboTa «BnusiHre reTepoaykcuHa Ha mpopacTaHue (pocT Ha
Pa3HBIX CTa/IUAX, B PA3HBIX YCIOBUSIX) PA3IUYHBIX PACTCHHID.

3amuTa pacTeHUM OT BpeauTenei: ocHOBbI Onomerona. Ilpakruueckas pabota
«HCekTapuu: npaBuiia U YCIOBUS pa3BEACHUS MOJIE3HBIX HACEKOMBIX).

5. Boonas, necuanan u nousenHnasa Kyapsmypol, UX NPUMEHEHUE 6 BbIPAU{UBAHUU
pacmenuii. Quzuonocus pacmenuii (8 uacos)

Bopanas, necuanas W NMOYBEHHAs KyJBTYpPbl, UX NPUMEHEHHUE B BbIpAllMBaHUU
pactenuil. [IpoBeaenue Boabl B KOpHE U ctebie pactenuil. [Ipaktuyueckas padora
«KopHeBoe naBiieHue.

Bonubiii pexuM pacTeHHi: CTPOCHHUE YCTHUIL: (DAKTOpBI, BIMSIONME HA HUX
PACKpBITHE U 3aKpbITHE. 3HAYEHNE MEXaHU3Ma PETYJIALMU UCITAPEHHUSI BJIard pACTCHUEM.
[Ipaktruueckas padorta «lIpurotoBienue rnpenapara yCThUIl METOJIOM CIICTIKA.

UccnenoBarenbckue paboThl: «BrusHue YCIOBUN COAEp)KAaHWSA PACTCHUN Ha
KOJINYECTBO YCTBHUID.

@DOTOCHMHTE3 — YHUKAJIBHBIM MpollecC pacTeHuil. TeMHOBas W cBeToBas (pa3bl
dotocunTe3a. 3HaueHue (POTOCUHTE3A NS JKUBBIX OpraHu3MoB. IIpakTuueckas padora
«DyHKIIMOHAJIbHAsE ~ JUArHOCTMKA PACTEHUM IO  AaKTUBHOCTH  XJIOPOILJIACTOB)»
UccnenoBarensckass pabotra «Omnpenenenne xmnopopumuia A u b, oleHka
(OTOCMHTETUYECKOM aKTUBHOCTHU pacTEHUI U (PaKTOPOB, BIMSIIOIIMX HA HEEY.

@DakTOpbl pOCTa paCTeHUU: BO3AYyX M adpauus. [log3zeMHOe NIbIXaHUE pPaCTEHUM:
COCTaB [MOYBEHHOT'0 BO3/TyXa, ra3000MeH. ['a3000MeH 1pu O€CIOYBEHHOM BhIpAI[UBAHUU.
[Ipaktuueckast pabora «Anspamus, CO2 u O2. [lpixanue pacreHuid». I[lpaktuueckas
paborta «JlpixaHue pacTeHH: OIleHKa MHTEHCUBHOCTH JbIXaHUS PACTEHUIH I1JIOI0OBY.

Uccnenoparenbckue pabotel: «BausHue cnocoba BeIpamuBaHus (cocTaBa
MUTATEIBHOW CMECH, CXEMbl BHECEHHSI) Ha POCT M PA3BUTHS PA3IMUHBIX PACTEHUI.



6. Kyavmypuote pacmenus. Cospemennvie acnekmul cenexyuu (20 uacos)

Kak yenoBek cram wucnoib30BaTh pacteHus? CBsA3b pPa3BUTHUS LUBUIU3ALMH
YEJI0BEKa M OJOMallHUBaHMs pacTteHuil. JJlomectukanms. Juckyccus «lomectukamus,
BCE JIM pPACTEHUsT M JKUBOTHBIE, KOTOpbIE JKUBYT PSIOM C YEIOBEKOM UM
OJIOMAIIHUBAIOTCSA? MOKHO JIM CYUTATh TapaKaHa OJJOMAlIHEHHBIM )KUBOTHBIM ?)

HacnencTBEHHOCTh M U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA YKMBBIX OPTaHU3MOB.
N3menunBocth. Bunmbl u3amenuuBocth. [IpakTtnueckass pabora «MonudukanroHHas
U3MEHUYUBOCTH (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA).

'en — wMaTepuaJbHBIA HOCUTEIb HACIEACTBEHHOCTH U  H3MEHYUBOCTH.
HyxnennoBbie kucioThl. JIoKanu3ausi reHeTUYECKOro MaTepuaia B KieTke. JleneHue
kierok. Pemmukanus JJTHK. OcHoBHast norma mosiekyasipHOi Onosnoruu. TpaHCKpUIIus.
Tpancnauus. Mytaruu. [Ipaktudeckas padora «l'eH — HHCTPYKIHS MO COOpPKE KIETKU
(ma Oucepe wiu KoHCTpykTope)». [Ipakrtuueckas pabora «Myrtamnus Ha OyTepOpoje
(/0001 00BEKT M3 IpeaplIylied paboThl, I/I€ M3MEHEHUWE HHCTPYKIUHM NPUBEACT K
M3MEHEHHUIO BHEUTHETO BU/1a 00BEKTa)».

DddexT OyTBUIOYHOTO TOpJIBIIIKA W TeHeTHYeCKoe pa3zHooOpasme. UTo Takoe
reHO0aHk? 3ayeM COXpaHATh I'€HETHYECKHE pecypchl pacTeHuil? OCHOBHBIE CIIOCOOBI
COXpaHEHUsI TCHETHYECKUX PECYpCOB pacTeHHH (ex situ u in Situ).

3nauenne pabor H.M. BaBuioBa. 3akoHTomojoruyeckux psaoB. LleHTpsI
IIPOUCXOXKIAEHUS KyJIbTypHbIX pacteHnid H.M. BaswioBa m IIL.M. JKykosckoro.
[Ipaktrueckas pabota mo rpymnmnam «OTKyZa Ha HallTuX cToIaX (PYKThI/OBOITH/3IIAKI.

OcHoBHble MeTonbl cenekuuu. [uOpuamzanus. dopmbl oTO0pa. OCHOBHBIE
HAIpPAaBJICHUS CEJIEKLUHU: YIYUYlIeHHE YpPOKalHOCTH, YCTOMUMBOCTH K OMOTHYECKUM U
abuotnueckum (pakropam. IIpaktuueckas padora «BripanmBaem ropox. Kak mposecTtu
CKpEILIUBAHUE y TOPOXa».

Ecte 1nu xu3Hb B mnpoOupke? bBHOTEXHOJOTHUS KYJIBTYPHBIX pPAaCTCHUIA.
UccnenoBarenbckass pabora «BelpammBaHue pacTeHuid B MpoOUpKe»  (MOXKHO
BOCITOJIB30BaTbCA pE3yibTaTaMU MPEAbIAYIIUX 3KCHEPUMEHTOB IO COCTABJIEHUIO
MUATATEJIbHBIX PACTBOPOB JJIsSI PACTECHHUIA).

Kak  wenoBex  moxer  MoaubuiupoBaTh  pacteHusi?  ['eHeTmueckoe
penaktupoBanue. COBpeMEHHbIE  MOAXOAbl M JOCTHKEHHS  T'€HETHYECKOIO
penaktupoBaHusi  pacteHuil.  [IpakTudeckass pabora  «['eHOMHBIE  HOMHUIIBI
(MmonenmupoBanue padotsl cucrembl CRISP-Cas).

7. Pacmumenvnas npooykuyus. (8 uacoe)
HanzemHubie u nogzemMHbie opranbl pacteHuid. [loGer u BUIOM3MEHEHHBIN mo0er
pactenuii. CriocoObl pa3MHOKEHHUS PACTEHUH.
[TonsatTne o0 KadecTBe TMPOAYKTOB muTaHusA. [IpoOGiemMbl KOHKYpPEHIIUH
OTEYECTBEHHBIX MPOJTYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTMCTHKA JOCTABKU U CPEICTBA



COXpaHeHHusi NnpoaykroB mnurtanus. IIpaktuueckass pabota «llpemenpHO momycTHMBble
koH1eHTpauu (I1/IK) u meroasl KOHTpoJi OE30MaCHOCTH PACTUTENBHBIX MPOIYKTOB
OUTAHUSD.

Mukpo3eneHb: MoJe3HOCTh U TexHoJorus. MccnegoBarenbekas padora «OneHka
KadecTBa BBIPAIICHHOW MUKPO3eJIeH» (JINOO CBOsI, TMOO U3 MarasuHa).

XUMUAYECKUH aHaIu3 MPOTYKITHH. OcHOBBI CHEKTPO(HOTOMETPHH.
[Torenunometpusi. Xpomartorpadus. [Ipakruueckas padota «MeToabl OIIEHKH KayecTBa
pacTUTENbHONW MPOAYKIMHM: XPAaHEHHWE M COXPAHHOCTh MHUTATEIbHBIX BEIIECTB» (IO
JOCTYITHOMY O00OpYJIOBaHHUIO).

Uccnenosarenbckas padora «Omnpexnenenue ButamuHa C METOJOM 0OpaTHOTO
TUTPOBAHUS B IUIOJAX HA PA3HOM CPOKE (CrIoco0e) XpaHEHUs.

Monyan «bruoTexHonorus» 7-8 kiaaccol (68 yacoB)
1. Buomexnonozus (4 uaca)

[TonsiTue OUOTEXHONOTHUU. 3ayeM YENOBEKYy OHMOTEXHOJOTHH, B YeM UX
MIPEUMYIIECTBO MEepPe] XUMUIECKUM CHHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOIOTHH:
MIPOMBIIIUIEHHBIE MUKPOOPTAHU3MBI, KJIE€TKH U TKaHW PACTEHUM, )KUBOTHBIX U YEJIOBEKa,
ouokatanuzatopel. [lpaktudeckas padora «llpumepsl npuMeHeHUs OUOIOTUYECKUX
00BEKTOB B TBOEH KUZHWY.

Coipbe myis OMOCHMHTE3a U OIEHKA €ro OMOJOTrHYecKOW IEeHHOCTH. OCHOBHBIC
MCTOYHHUKHU YIJIepojaa, a3zoTa, Qocdopa, MHUKpPOIIEMEHTOB. lccienoBaHne HOBBIX
HMCTOYHHUKOB CHIPhs (BKJIFOUAsI BOIIPOCHI €T0 MPEABAPUTEIbHON 00padoTKH), pa3paboTka
HOBBIX TNUTATENBHBIX CPEJl, B TOM YHUCJE BKIIOYAIONIUX OUOCTUMYJISITOPHI U APYTHE
AIIEMEHTHI YIIPABJICHHUS U ONITHMH3AIIAN MPOIIECCOB OMOCHHTEe3a. MeTOabl ONTUMHU3AIHH
MTATATEIBHBIX CPE]I.

2. Muxkpoouonozus (12 uacoe)

[Tonoxxenne TPOKAPUOTOB B CHCTEeME oOpranmdeckoro wwupa. CrpoeHue
OakrepuanbHOr KieTku. Knaccudukarus 6axkrepuit. Mopdonorust 6akrepuii. [Ipocteie
U CIOXHBICE METOJbI OKpammBaHus Oaktepuil. dDusmonorus OakTepuil: MUTaHUE,
JIBIXaHue, POCT U pa3MHOKEHHE. 3HAKOMCTBO ¢ JOMEHOM Apxeu (IKCTPEeMO(HIBHOCTS,
0COOEHHOCTH CTpoeHUs KieTkH). JlabopaTopHas padora « DUKCUPOBAHHBIC MPETIAPATHI
Oaktepuii. OmpenencHue ¢GOPMBI  TPEIJIOKECHHBIX  KYJBTYP MHKPOOPTaHH3MOB,
HCTIONB3Ysl TMPOCTOM MeToj okpackm» Jlaboparopuas pabora «OmpeneneHue Tuma
KJICTOYHOW CTEHKH METOJO0M OKparmBaHus 1o ['pamy» (Mpu HAIMYUN PEaKTHBOB).

MosoyHokucnoe u crnuproBoe OpoxkeHue. DoroTpodHble U XeMOTPO(HBIE
Oaktepun.  Kunetnueckoe  ommcaHwe — mpolecca  pocta  MHUKPOOPTaHU3MOB.
OKCNOHEHIMAIbHAsT ~ MOJenb  pocta. KwuHermka rtHOETW  MUKPOOPTaHU3MOB.
JlabopatopHas pabota «IIpuroroBieHne NPKU3HEHHBIX MTPETAPATOB MOJIOYHOKHUCIBIX
OakTepuin».



[TaTorennsie 6akTepun. YymHas najodka v YepHasi CMEpPTh, OOTYJIN3M, CTOJIOHSIK,
TyOepkynes. Uctopust 60pbObI ¢ GakTepuansHbiMu HHpekuusMu. JlabopaTopHas paboTta
«IToceB cMmbiBa ¢ pyk Ha damku [letpu». JlaboparopHas pabota «Bwigenenue yucton
KyJabTypbl Oaktepuil. Mertox pa3BeneHuil. MeToOA  HCTOIIAIOMIETO  IITPUXAY.
Jlabopatopuass pabota «Mopdomorndeckas XapaKTEpHUCTUKA BBIACICHHOW YHCTOU
KyJbTYpPBI: XapaKTEpPUCTHUKA KOJOHUH, popMa OaKTepHid, TUM KJIETOYHON CTEHKI.

BoiiHa OeCKOHEUHOCTH: aHTUOMOTUKUA MPOTUB OakTepuil. MexaHu3Mbl IEHUCTBUN
aHTUOMOTUKOB. MeXKIeTouyHass KOMMYyHUKauus Oakrepuil. YyBCcTBO KBOpyMa.
JIaboparopHass pabota «CpaBHEHHME pOCTa MHKPOOPraHM3MOB Ha dallke 0e3 U C
nobasieHust aHTHOMOTHKOBY lccnenoBarensckas pabora «Ilomck MHKpOOpraHM3MOB
00JaAaroIMX aHTAarOHUCTHYECKOW aKTUBHOCTBIOY.

[Ipumenenue Oakrepuil 4enmoBekoM. KuHeTHueckoe omnucaHue OHOCHHTE3a
IIPOAYKTOB MHKpOOpraHm3mMaMu. bakrepuu, KOTOpbIE MOTYT pasjaraTb IIJIACTHUK.
Hccnenosatenbckas padota «Bblenenne MOJIOYHOKUCIIBIX OaKTEepHid, UCCIIEOBAHUE UX
AKTHUBHOCTH.

Mukpoopranu3mMsl B arpoOMOTEXHOJIOTUU. MICKyCCTBEHHBIE accoMaluy pacTeHUM
¢ MHKpoopranusmamu. lccienoBatenbckas padora «Bbelaenenue Oakrepuil MOJE3HBIX
IUISL PACTCHUID.

3. Jykapuomuueckue opzanusmvl 6 OuomexHonouu (njaecHesvle 2puobsl,
opodcrcu, 6ooopocnu) (12 uacoes)

[TnecHeBbIe TPUOBI MPOAYIIEHTHI OMOJOTUYECKH AKTHBHBIX BEIIIECTB.

OOmrast xapakTepUCTHKA JPOXKEH caxapoMHUIETOB. McTopus HCIOIB30BaHUS
JPOXOKEH B TPAIUIIMOHHON OMOTEXHOJIOTHHU. TEeXHOJOTHH BUHOACIUS U XJIeO0meUeHus,
CIeMAIU3UPOBAHHBIE pachl Apoxkend. Merabonusm Apoxxked. Peakuus ciupToBOTO
Opoxenusi. JlabopatopHas pabora «llojacder kimeTok Apoxkeld B kamepe [opsieBay.
JlabopatopHnast pabota «OOHapyKeHHE MPOIYKTOB CIUPTOBOTO OpPOKEHHS: ITUIIOBOTO
CupTa W YyTIEKHCIoro rasza». [lomyueHue BTOPUYHBIX META0OJUTOB B APOXKKAX.
JpoxoKH Kak MPOTyIIEHTHI OMOTOILINB. [loTydeHne 1eneBhIX OSIKOB B IPOXOKAX.

OCc0OCHHOCTH BET€TaTUBHOTO W TIOJIOBOTO Pa3MHOXEHUS Y JPOXOIKEH, 3HAUCHUE
W3YUYCHUS MHTO3a W IIMTOKWHE3a JUIsl ONTHMM3AIlMU IPOIECCOB KYJIbTUBUPOBAHUS
JPOMOKEBBIX IMITAMMOB, IIOHMMAaHHS IPHYXH MMATOTEHHOCTH JPOXIKEH B TPUOOB, TIOMCKA
MullieHeH (QyHrUIUAOB W pa3pabOTKM  HOBBIX JIEKAPCTBEHHBIX  IPETNapaToB.
JlaGoparopnass pabora «HaOmromeHwe  pa3sMHOXKEHHS  JPOXOKEBBIX  KJICTOKY.
[Ipaktruueckas pabora «llomydeHnue TBopora M kepupa Ha OCHOBE MOJOUYHOKHUCIBIX
Oakrepuit». [Ipaktudeckas padbora «OCHOBHBIE BHIBI KBaca M WX XapaKTEPUCTHKA»
«JIpoAoKM M MOJIOYHOKHCIBIE OaKTepuu, MPUMEHSEMBbIC JJIsi MPOU3BOJICTBA KBacay.
[IpakTuyeckas padora «CpaBHUTENBHBIM aHAIM3 PA3BUTHS APOXKKEH B a’dpOOHBIX H
aHadpoOHBIX  ycnmoBusix». IlpakTthueckas paborta «MeToabl OIEGHKH CBOMCTB



XJIeOOMeKapHbIX JIpoxokei. OCOOCHHOCTH TPHUMEHEHHUs MPECCOBAHHBIX, CYIICHBIX H
MHCTAHTHBIX Apoxokei». MccnenoBarensckas pabota «BrusHuEe (QH3NKO-XUMAYECKUX
(hakTOpOB Ha KAa4ECTBO OMOTEXHOJOTUYECKON MpoayKuuu (kBac, kedup, Chp, Xjied u
Ip.)».

Bonopocnun — mepcneKkTUBHBIN OOBEKT I MPOW3BOJICTBA O€lKa W YTIICBOJIOB.
broTexHOIOTHYECKHE METOMbI OYUCTKH TBEPHABIX, JKUIKAX OTXOJOB W Ta3000pa3HbBIX
0TX0JI0B Tpon3BOoACTB. CTouHBIE BOJBbI. CXEMbl OYHMCTKH. BHOMUIBTPHI, adpPOTEHKH,
METAaHTCHKH, OKCHUTECHKH. AKTHBHBIH WJI W BXOJMIIMNEC B HEr0 MHKPOOPTaHWU3MEI.
Hcnonb3oBaHue BOJIOPOCIEH B OUUCTKE CTOYHBIX BOJ. MccnenoBarenbckas padora
«Bnusaue ¢pusnko-xumuueckux akropos Ha pocT Bogopocu (Chlorella vulgaris)».

4. Hacneocmeennas ungpopmauyus (8 uacoe)

HacnenactBeHHOCTh M UI3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OPTraHU3MOB.
N3menunBocth. Buabl u3MenuuBocTh. [lpakTuueckas padora «MoaudukannoHHas
U3MEHYHUBOCTH (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

['en — wMaTepualbHBIH HOCUTEIb HACICACTBEHHOCTM U  H3MEHYHBOCTH.
HyxnennoBeie kuCIOTH. JloKamM3arus TeHeTHYECKOTo MaTepraia B KieTke. Jlenenue
kierok. Permukanus JIHK. OcHoBHast norma mosekymsipHoi Ouosioruu. TpaHCKpUTIITHUSL.
Tpancnauus. Mytaruu. [Ipaktudeckas padorta «l'eH — HHCTPYKIHS MO COOpPKE KIETKU
(ma Oucepe wiu KoHCTpykTope)». [Ipakrtuueckas pabora «Myrtanus Ha OyTepOpose
(Jr060¥ 00BEKT W3 Mpeabplaylield padoThl, TJIe M3MEHCHHUE WHCTPYKIHMH TPHUBEICT K
M3MEHEHUIO BHEITHETO BHIa OOBEKTA)».

5. Bupyconozusa. (6 uacoes)

[TonoxxeHne BUPYCOB B CUCTEME OpraHndeckoro mupa. CTpykTypa U XMMHUYECKUI
cocraB BupycoB. Kiaccudukanus BupycoB. Pemnponmykumst Bupycos. I[Ipocmotp
JOKYMEHTAJIBHOTO (PrJIbMa 0 BUpYCaX.

Bupycs - Bo30yauTenu nHpeknnoHHbIx 6one3Heit. OHkoBupychl. baktepuodaru:
CTpOCHHE, CBOWCTBa, NpuMmeHeHue. IIpakTtmueckass pabora. «Meron pa3BenCHUID
[IpakTuyeckas padota. « TutpoBanue 6axkrepuodarony.

buonornueckue Mmeroanl 60pHOBI C BUPYCaAMHU.

6. I'ennas unsicenepus u ouomexnonozuu. (8 uacos)

OcHoBBI TeHHOU uHXKeHepuu. Bekrtopa. Crnemududeckue GpepMeHTH OakTepuid.
[IpakTuueckass pabora «DHAOHYKJIE€a3bl PECTPUKIMHU (padoTa ¢ HYKJICOTHUIHBIMU
MOCJIEIOBATENBHOCTSIMU Ha Oymare)y.

buorexHomornn mpoayKIuu OENKOB B OaKTepUANTBHBIX KyJIbTypax. JlocTmkeHus
TeHHOW WH)KEHEPUHU ¥ OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema aganTHBHOTO HMMYHHTETa OaKTepuil M apxeil.



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

I'MO. Metonp! nonyuyenus ' MO. Urpa-auckyccust « Beiurpaii rpant Ha co3/iaHue
I'MO».

7. Buomexnonozuu 6 sncusomnogoocmee (8 uacos)

JloMecTuKanys OCHOBHBIE JOMAITHUE KHUBOTHBIC; COBPEMEHHBIE IKCIIEPUMEHTAaX
M0 JOMECTHKAIIMHU KUBOTHBIX (JIMCHIIA, HOPKA U JP. — SKCIICPUMEHTHI HAYYHOU IIKOJIBI
akanemuka benseBa). Jluckyccus «JlomecTukanus, Bce JIM PAaCTCHHS W KUBOTHEIE,
KOTOpBIC >KHBYT PSJIOM C YEIOBEKOM WM OJIOMAIIHWBAIOTCA? MOXKHO JIM CUUTATh
TapakaHa 0JIOMAlTHEHHBIM KUBOTHBIM 7).

CoBpeMeHHbIE METOAbl B >KMBOTHOBOJCTBE: TpaHCIUIAHTAIUs SMOPHOHOB,
XUMEPHbIE  KUBOTHBIC, KiIOHUpoBaHue. [Ipaktuueckas pabora «Meroauka
KJIOHUPOBaHMS (MOJIEIMpPOBaHKE HA Oymare).

OcHOBHBIE 00JIE3HM >KMBOTHBIX W PpOJIb MAaTOTCHHBIX MHKPOOPTAaHU3MOB H
Mapa3uToOB B Pa3BUTHH 3a00JI€BaHN JTOMAITHUX KHBOTHBIX M OCHOBHBIX MEpax OOpPHOBI
C HUMH; POJIb MOJIE3HBIX MUKPOCUMOMOHTOB B OpraHU3ME XUBOTHBIX. [lomokuTensHOe
1 T0009HOE (OTpHIIATSIIBHOE) BO3ICHCTBUN aHTHOMOTHKOB Ha OPTaHU3M B XOJI€ JICUCHUS
KUBOTHBIX; IEJIM U 3aJladyd BETEpPUHApUU. BHOTEXHOJOTHS KOPMOBBIX IPEnaparoB.
[Ipaktuueckas pabota «CocTaBlieHHE palioHa MUTAHUS KUBOTHOTO, pACYET PacX0JIOB
Ha conaepxkaHue». MccienpoBarenbckass pabota «OlleHKa KadecTBa MOJIOYHOU
MPOTYKITAW.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHble MeToAbl cenekuuu. ['ubpuauzanus. Dopmbel oTO0pa. OCHOBHBIC
HaIpaBJICHUS CEJICKIUU: YJIYyUYlIEHUE YPOKaMHOCTH, YCTOMYMBOCTH K OMOTHYECKUM U
abuotnueckum (pakropam. [Ipaktuyeckas pabora «BripammBaem ropox. Kak mposecTu
CKpEILUBAHUE Yy TOPOXay.

OCHOBHBIE TIOJXOJIBI CEJNEKIIMA U OWOTEXHOJOTHUU KYJIbTYPHBIX pPACTCHHMH,
['ubpuauzanus, oTnaneHHas THOpPUAM3ANNS, HWCKYCCTBEHHBIH OTOOp, TETEepO3uC,
TpaHchopmallis, MyTareHe3, 'r€éHeTUYECKOoe penakTupoBanue). Mcropus cenekuuu B
Poccuu 1 Mupe, uctopus pasBUTHUS BAXKHEUILINX COPTOB KYJIbTYPHBIX PACTEHUM.

Kak yenoBek moxeT MoauduuupoBaTh pacteHus? ['eHHas MH)KEHepUsl paCTEHUM:
Uro Takoe reHeTHYeCcKas WHXXEHEpUs pacTeHui. TpaHcreHHble pacteHus. Meronbl
noydeHusi. O6pa3oBaHue ONMyxoyen y pacteHuid. ArpodakTepuaiibHasi TpaHchopmaIus:
Ti-nna3Musl. I'ensr T-JTHK. MonexynsapHO-TeHETUYECKHE MEXaHU3MBI
Tpancopmanuu. ['eHermueckoe penaktupoBanue. CoOBpeMEHHbIE TMOAXOIbl U
JOCTHXKEHUS TEHETHYECKOro peAakTupoBaHus pacteHui. [Ipaktuueckas paborta
«I"eHOMHBIC HOKHUIIBI (MoeIMpoBanue padoThl cuctemMbl CRISP-Cas).

Ecte 11 xu3Hp B mnpoOupke? DBHOTEXHONOTHS KyJIbTYPHBIX PACTEHH.



UccnenoBarenbckass pabotra «BelpammBanue pacTeHud B mIpoOupke  (MOXKHO
BOCIIOJIB30BAThCSl  PE3yJIbTaTAMH MPEIBIAYIINX SKCIEPUMEHTOB 10 COCTABJICHHUIO
MUTATEIbHBIX PACTBOPOB JIJIsI PACTCHU )».

Moayab «Mosekyasipable OCHOBBI (U3HOJI0IMU M (papMaKoJIorum» 9 Kiace
(68 uacos)

1. @usuonozuueckasn xumusn. (20 uacoes)

Beenenue. buorennsie snemenTsl: opraHorensl: O, C, N, H. AxtuBHble GopMbI
KHUCJI0OpOAQA, UX ITOJIyYEHHUE, HEUTPAIN3aLHsL.

MakpoaJieMEeHTBI: TPOLEHT COAEpPX aHUS B OpraHU3Me, BBINOJIHAeMAas (PyHKUUA,
cojepkanue B TMpoaykTax mutaHus. Ca2+ - cBs3bIBArONIME OENKH, EMOHHPOBAHHE
KaJIbIUS, PETYJSIIUS YPOBHS KAJIBLMSA B OPTaHU3ME: TOPMOHBI IMOYeK. Mg — CTpoeHue
XJIOpouia, €ro aKTUBALMS COJTHEYHOU SHEPTHUEi.

MUKpO3JeMEHTBI: B KaKUX MOJIEKYJaX COJEpPKaTCs, BbINOJHSAEMas (PYHKIIMS,
COJIEpKaHME B NPOAYKTax nurTaHus. llociaencTeus nepeno3supoBKH MUKPOIIEMEHTAMM.
Fe — ycBauBaemble THUIBI COEIMHEHUHN Kene3a. ['eMOnpoTewHbI, TE€MOIMAHMH,
mutoxpoMel. CU — ycBOEHHME U TpPaHCIOPT Meau. benku, cojepkamme Menb.
[Tatonornueckue cuHapoMbl Menke u BuibcoHa, CBA3aHHbIE C META00IU3MOM MEH.

Tokcuunble s3neMeHThl [lepronnyeckoil CUCTEMBI JJisi OpraHuszMma. BriusiHue
HEJIOCTaTKa MAaKpO U MUKPOSJIEMEHTOB HA KMBBIE OPTAHU3MBI.

UccnenoBarensckast  pabora  «KonuuecTBeHHass — OoneHKa — COAepIKaHMS
MHKPO3JIEMEHTOB MJIM BATAMUHOB B IUIIEBBIX IMPOIYKTaX»

XKupsl. 3ab601eBaHNs UeIOBEKa, CBSI3aHHBIC C HAPYIICHUSIMHU KHUPOBOTO OOMEHA.
JucnunuaemMun.

VYrneBoapl. 3a00jeBaHMs YEJIOBEKA, CBS3aHHBIE C HAPYIICHUSIMHU YTJIEBOJHOIO
obmena. CaxapHbIiii Juader.

benku. Crpoenue. 3a0osieBanus yeaoBeKa, CBI3aHHbIE C HAPYIICHUAMU OEITKOBOTO
obmena. ®ynkiuu 6enkoB. DepmenTsl. Mexanusm nerictBus. Kiacchl pepMeHTaTHBHBIX
peakmuii. Kodepmenrtsl. IIpakTtuueckoe 3anstHe «KadecTBeHHBIE peaknuu Ha
opranuueckue MoJekynb». Ilpakthuueckoe 3aHsTHe «JleHaTypanusi  OEITKOB»
IIpakTnueckoe 3auaTue «3ydeHrne akTUBHOCTH aMUJIa3bD».

BuTtaMuHbI )KUpOpacTBOPUMBIE, BOAOpAacTBOpUMBIE. [IpeBpalieHue BUTaMUHOB B
akTUBHBIE (HOPMBI KOPEPMEHTOB. ABUTAMHHO3BI.

OCHOBHBIC THUIIBI META0OJIMYECKUX peakiuil. buol’HepreTnueckue MPoIEeCChl.
I'makomm3. Hukn Kpeb6ca. Ilens nmepenoca 35ekTpoHOB. OKHCICHUE KKUPHBIX KHCTIOT.
Karabanusm amuHokucior. ['nmoxkoneorene3. CHHTE3 YIJIEBOJIOB, OEJIKOB, >KHPOB.
Merabonutuyeckue 3aboneBanusa. [lpaktuueckoe 3aHsiTue «Pemienuwe 3agad  Ha
ASHEPreTUYECKU OOMEH.

Knetka. Ilonsitue memOpansl. dynkunu memOpan. Buabl Tpancnopra B KIETKY.



MemOpanHbie  opraHouabl. 3a0ojieBaHHMsS CBA3aHHbIE C HapylleHHEM paloThI
MeMOpaHHBIX OpraHeyyI, OOJIe3HM HAKOIUICHUS. THIBI KOHTAKTOB MEXIY KIIETKaMHU.
3HaueHUEe MEKKJIETOYHOM KOMMYHHUKAllMU JJIs 3/I0pOBbsl opraHusMma. lIpakruueckoe
3aHsaTHE «/lnanu3 (kinetouka Tpayoe)».

Anpo. VYpoBHM yNakOBKM  XpOMaTHHA. XPOMOCOMHBIE  TE€PPUTOPUHU.
HememOpaHHbIe OpraHOU/IbI.

2. Monexynsapnasn ouonozus. (20 uacos)

OCHOBHBIE BEXU Pa3BUTHS MOJIEKYJIIPHON OMOJIOTHH.

HyxnennoBsie kuciaoTel. OCHOBHBIE IPUHIUIIBI CTpoeHus. [IpakTuueckas padora
«Boigenenue JIHK wu3 OGanana». Ilpaktuueckass pabora «Moxens JIHK-opurammy.
[Ipaktuueckas pabora «Omnpenenenne kadectBa mnpenaparoB JHK ¢ nomonisio
criekTpodoToMeTpun» (Ipu HATMYUU 000PYIOBAHUS).

MartpuuHnble cUHTE3bl. Pernnukanus — OCHOBa KJIETOYHOIO AeneHud. [IpuHuunmbl
perukaruu. [Ipaktuueckas padota «PerukatuBHas MaiivHa (Mrpa-aeMOHCTPAIUS)».
[Ipaktuueckas padota «I1LP (Mmoxens ammundukamms Ha Oymare)y.

Mytanuu. Uto Bei3biBaeT u3MeHeHus B ctpoenunn JJHK. [IpuHnmne! penapanum.

Tpanckpunius. [Ipaktudeckas padora «Cuia mpoMoTopay.

I'enernueckuit koa. [lpaktuueckas pabora «Pemenue 3agad Ha TeHETHYECKUI
ko1 Tpancmsus. [Ipaktuueckas padota « DonIUHT OEIKOBY.

Opranuzaiusi reHoMa BUPYCcOB [IpOoTHBOBUpPYCHBIE CpEICTBA, MEXAHU3MBI HX
NEUCTBUSL.

Opranu3zanus reHoMa OakTepuii AHTHOaKTEepUATIbHbBIC Ipenaparsl.
HccnenoBarenbckas pabora «PacnpoctpaHneHre aHTHOMOTUKOPE3UCTEHTHBIX OaKTEpUiD»

Opranuzanusi reHoma 3ykapuotr ['eHoMHOe penaktupoBaHue. IIpakTuueckas
pabota «PaboTa B COBpeMEHHBIX IeHeTHYeCKMX Oa3ax maHHbIX. [Ipoemenue In silico
aHaJuM3a MocJaeq0BaTEIbHOCTEN TEHOBY.

3. Dapmaxkonozus (28 uacoes)

[Tonsitue o nekapcrBax. [IpuHITMIIBI TOAX0/Ma K TTOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpUHUHT W €ro MeTojsl. MccimemoBaTenbekas padoTa «DKCIEPUMEHTHI 10
OTIPEIEIICHUIO0 TOKCHYHOCTH BEIIECTB HA apTEMUIHSIX).

[Tyt BBenenus: JIC. dapmakoKMHETHKA JIEKAPCTBEHHBIX BEUIECTB. BcackiBaHue
(abcopOrust) mekapcTB. OCHOBHBIC MEXaHM3MBI BCAChIBaHMS. TpaHCIOPT JI€KapCTBEHHBIX
BemecTB. ['ensr u Oenku nepBoit (a3el bnoTpanchopmanuu. [lyTr BeiBeneHUs JIEKapCTB
W3 OpraHu3Ma. OKCKpelus ¢ DOiIuMuHaiusa. [eHsl u Oenku BTOpou  ¢asbl
ouotpanchopmanuu. dapmakonuHamuika. ['1aBHOe M TOOOYHOE, PE3OPOTUBHOE M
MECTHOE, MIPSIMOE, HETIPSIMOE U pedyieKTOpHOE NeHCTBHE.

Bunbr B3aumopeiictBus nexkapctB. CHHEPTU3M W aHTarOHU3M MPU COBMECTHOM



JEHCTBUN JICKAPCTBEHHBIX BEIIECTB, UX PA3HOBUIHOCTH.

TpancMeMOpaHHBI CUTHAIWHT. THIBI KJIETOYHBIX pPELENnTOpoB. MeMOpaHHbIE:
VMOHHBIE KaHAJIbl, KaTAIUTUYECKHE U compsbKeHHblEe ¢ (G-OenkaMM; BHYTPUKIETOUYHBIE:
LATOIIA3MAaTUYECKUE U siIEpHBIE. MeXaHU3MBbI JIMTaHI-PELENTOPHOTO B3aUMOACHCTBHS.
CenexTuBHOCTh (M30MpPATENBHOCTD) JEUCTBUSI, CBSI3b «XUMHUYECKass CTPYKTypa —
(dapmakosornyeckasi akTUBHOCTb BEILIECTBY.

DapMaKOJIOTMYECKON MOIYJISIIUM CUHANTUYECKOM XOJMHEPTHUYECKON NEpENayH.
MornekynsipHblif  MeXaHu3M JeWcTBUS U (papMmakonormueckue cBoiictBa M-
XOJIMHOOJIOKAaTOPOB, TaHIIMO00JIOKaTOPOB " Kypapenogo0HbIX CPEICTB.
@apMakoJIOrMYeCcKass  perysslus  aKTUBHOCTH  QAPEHEPrHYECKOr0  CHHAICA.
AJPEHOMUMETHKH, aJpeHOOJIOKAaTOPBI, cuMIaToauTHKU. [IpakTnyeckas pabora
«BausHue anpeHanrHa Ha cepJIeYHbIe COKpAILleHUs (IPOrpaMMHOE 00ECTIEYEHUE)» .

MounekyisipHass (apMakoJIOTHsT AHTHAJJIEPTMYECKUX CpeacTB. ['McTaMuUHOBBIE
pELEenToOphl: THUIIBI, MOJIEKYJIApHas opranuzanus. CraObuim3aTopbl MeMOpaH TY4YHBIX
KJIETOK: MOJIEKYJISIPHBIN MEXaHU3M JEHCTBUS, 0COOEHHOCTH KIIMHUYECKOTO IPUMEHEHUS,
TOYKH MPUJIOKEHUS AEUCTBHUSI HUHTUOUTOPOB JIMITUAHBIX METUATOPOB.

MexaHu3M NEUCTBHUS U NPUMEHEHUE IIPEnapaToB, CTUMYJHAPYIOIIUX MPOLECCHI
nMMyHHUTETa. DPapMaKOJIOIMYECKasi XapaKTEPUCTHUKA WHTEPJICHKUHOB: IOJy4YECHHE,
MEXaHMU3M JeicTBUs, TpuMeHeHue. OCHOBBI MaTOPU3NOIOTHN OCTPO(a30BOr0 OTBETA,
Meauanus BocnajgeHus. MoJaeKyIspHbIM MEXaHU3M NPOTUBOBOCIAIUTEIBHOTO AEHCTBHS
[JIFOKOKOPTUKOCTEPOUIOB,  HECTEPOUIHBIX  MPOTUBOBOCIAIUTENBHBIX  CPEJCTB.
[IpakTruueckas padora «l UCTONOrHYECKUE MPEnapaThl HUMMYHHOM CUCTEMBD.

[TonsTre 0 HapKO3€ W HAPKO3HBIX mpernaparax. KieTouHbld U1 HEPBHBIA HApKO3.
PapMaKkoJIOrM4YeCKass XapaKTEPUCTUKA OTACJIBHBIX TIPYNIl HApPKO3HBIX CPEICTB.
[TocnenoBatensHOCTh ACUCTBUS Ha LIEHTpalIbHYIO cucteMy. [IpakTtuyeckas padota
«l'ucronornueckue npenapaTsbl HEPBHOU CUCTEMBI».

®uznonornyeckuit coH; ¢Ga3sl cHa. Bungel Hapymenuidt cHa Ilonstue o
MEJIMKAMEHTO3HOM CHE U CHOTBOPHBIX IpernapaTrax (FrMIMHOTHKAX ).

MouiekyiisipHbple  acleKkThl Houmuuenuuu. OnuaTHble PEUEenTopbl, WX THIIBL.
OHkedanuHbl 1 SHAOP(GUHBI - SHIOTCHHBIE JIUTAH bl OITMATHBIX PELEITOPOB.

AHTUIICUXOTHYECKOE JIEWCTBHE, BIIMAHME HAa (QYHKIUIO SKCTpaUpPaMUIHOU
CHUCTEMbI, AMOILIMOHATBHYIO c(epy, PBOTHBIM LEHTP, apTepuaIbHOE HABJICHUE, LEHTP
TEPMOPETYJSILUU. MOJIEKYJISIpHBIE MEXAHU3MBI IEVCTBUS HEHPOJICITUKOB, BIHMSHUE HA
no(aMHHOBBIE, CEPOTOHUHOBBIE, aIPEHO- U THCTAMUHOBBIE PELIETITOPHI, UX JCHCTBHUE HA
KJIETOYHble MeMOpaHbl, Ha JCTMOHUPOBAHHWE TKAHEBBIX MOHOAMHUHOB. [loTeHIMa-
3aBHCHMBbIE HATPUEBbIE KAHAJIBI KaK MUILIEHU JEHCTBHUS MECTHBIX aHECTETUKOB. CrIoCOOBI
MHIHUOMPOBaHUS NOTEHLMAI-3aBUCUMBIX HATPUEBBIX KaHAJIOB MECTHBIMU AHECTETUKAMMU.
ITpaktnueckass pabora «Kapra »skcrnpeccun JA0(aMUHOBBIX M CEPOTOHHMHOBBIX
penenTopoB B Mo3re Meliei». McenenoBarenbckas padora «lloBeneHueckue TecTsl Ha



peiokax Danio rario. Cserno-temHast kamepa». MccrnemoBarenbckas pabora
«IToBeneHueckue TecThl Ha prIOKax Danio rario. OTkpsiToe noJiey. MccnenoBarenbckas
pabota «IloBeneHdyeckue TecThl Ha pbiOKax Danio rario. CraiiHoe MOBEACHHEY.

MonyJb «MoJieKyJasipHbIe 0CHOBBI cejiekium» 9 kiace (68 uaca)
1. Monexynapuas ouonozus. (20 uacos)

OcCHOBHBIE BEXU Pa3BUTHS MOJIEKYJIIPHON OHMOJIOTHH.

HyxnennoBsie kucnotbl. OCHOBHBIE PUHIUIIBI cTpoeHus. [IpakTuueckas pabota
«Boigenenue JIHK w3 OGanana». Ilpaktuueckass pabora «Moxens JIHK-opurammy.
[Ipaktuueckas paborta «Omnpenenenne kadectBa mnpenaparoB JHK ¢ nomonisio
CEKTPOPOTOMETPUN» (IIPU HATMYKUK 000PYIOBAHUA).

MartpuuHble CUHTE3bl. Perukanus — OCHOBA KJIETOYHOTro JeneHus. [[puHIumb
perunkanuu. [Ipaktudeckas padorta «PemmukaTiuBHas ManHa (Mrpa-IeMOHCTPAITHS ).
[TpakTuyeckas padota «I 1P (Monens ammnudukamus Ha Oymare)y.

Myrtamuu. Yto Bei3biBaeT udmenenus B crpoennn JJHK. [TpuHmumne penapanun.

Tpanckpunius. [Ipaktudeckas padora «Cuia mpoMoTopay.

['enernueckuit koa. Ilpaktuueckas pabora «Pemenue 3agady Ha TeHETHYECKUI
ko Tpancsus. [Ipaktudeckas padota « DonIuHT OEIKOB.

Opranuzanusi reHoma BUPYCOB [IpOTHBOBUPYCHBIE CpEICTBA, MEXAHU3MBI HX
JNEUCTBUSL.

Opranuzanus reHoMa OakTepuit AHTHOaKTEepUaIbHbIE rpenaparsl.
Uccnenosarenbckas pabota «PacnpocTpaHeHne aHTHOMOTUKOPE3UCTEHTHBIX OaKTepHii»
Opranuzarust reHoMa dykapuoT ['enomHoe pegaktupoBanue. [Ipaktuueckas pabora
«Pabora B coBpeMeHHBIX TeHeTHueckux 0azax nanHHbiX. [IpoBenenue In silico ananmsa
MOCJIEA0BATEIbHOCTEN TEHOBY.

2. Monekynsapnote ocrosul zenemuru (20 uacos)

[Ipenmer renetuxku. KpaTkas ucTtopust pa3BUTHS  MPEACTABICHHUS O
HACJICJICTBEHHOCTH.

OT rena K Npu3HaKy: Kak packpacuTh kota. Uto Takoe npusHak? [IyTh oT rena no
npuzHaka. Mytauu. Asutenu. ['eTepo3urotel M TOMO3HUTOTHIL. JIOMUHAHTHBIC W
peueccuBHbie amiend. PoneBas wurpa «Amnenu». HMcciaenoBatenbCKUKM  TPOEKT
MyTtarennbie (GaKkTOPBbI.

['ens1 cTposT oprann3M. BkirroueHne u BEIKIIIOUeHUE 00IbIIOro Habopa reHoB. Kak
KJIETKA TTOHUMAIOT, KaKUe TeHBI JOJKHBI paborarh. PomeBas urpa «Cynp0a KIeTKm».
I'enbi-nepexmtouarenu. [IpakTudeckoe 3aianue « AIITOPUTMBI JIJIS1 KIIETOK.

JluckpeTHOe HaciedOBaHME MPU3HAKOB. 3aKOHbI MeHJensd: OJWH T€H - OJWH
npu3Hak. Cxema CKpeliMBaHus. 3aKOH €IMHO00pa3us TMOPUAOB MEPBOTO MOKOJICHUS.
IIpakTyeckoe 3amanune «EamHooOpasue MmepBOro MOKOJEHUs». 3aKOH PaCIICTUICHHUS



IpU3HaKa BO BTOpOM IOKosieHMH. IIpakTudeckoe 3amanue «PaciieruieHne BO BTOPOM
nokosieHun». MccnenoBarenbckuii mpoekT «3akoHbl I'. MeHiens B SKCIEPUMEHTE.

3akoHbl MeHes: HECKOJIBKO T€HOB - HECKOJIBKO MPU3HAKOB. JlurnOpuaHoe
ckpeunuBaHue. HeszaBucumoe pacxoxxaeHue XpomocoM. IIpakrthueckoe 3anaHue
«Pemerka Ilennera». CuernieHHoe HacaeA0BaHHE.

B3aumopeiictBue reHoB. AJienbHOE W HealuienbHoe. lIpakTuueckoe 3aHsTHE
«B3anmoencTBHs reHOB (MOJEIMPOBAHUE CUHTE3a U TPAHCIIOPTA MIUTMEHTA B KIIETKY )»

Omnpenenenne nosa. [Tonoseie xpomocombl. CaMiibl 1 caMku. Biusinue ¢pakropoB
OKpY’Karolen cpenpl. XpOMOCOMHOE ompeneneHue mnoja. [IogoBele XpOMOCOMBI.
[Ipaktnueckoe 3amanue «HacnemoBanue, cuemieHHoe ¢ nojgom». Ilpobiema
JOTIOJIHUTEIBHOW X-XPOMOCOMBI y KEHIIUH. TpeXIBETHBIE KOIIKH.

3. Monexynsapnoie ocnoewt cenexuyuu (28 uacoes)

I'ensl B nonyJisanusx: Beaukoe papHoBecue. [lomynsanusa. YacToTel BCTpE4aeMOCTH
npu3HaKka u ayiens. YpaBHeHue Xapau-BaitnOepra. [Ipaktuueckoe 3amanue «HacToTsl
ajuieneii, reHoTUNnoB u  (eHoTunoB». MccnemoBarenbCkuii MPOEKT «AHAIU3
TeHETUYECKOM CTPYKTYPhI MOIMYJISAIUMU (Ha OCHOBE 3akoHa Xapau-BaitHbepra).

[Tonynsiuuu MEHSAIOTCA: YUCIECHHOCTh, MUTpAllMsl U BbIOOp cymnpyra. DakTopsl,
KOTOpbIE BBIBOAST MONYJSLIMIO W3 paBHOBecusi Xapau-BaitnOepra. YucneHHOCTH
nonyysiuu.  PoneBas wurpa  «Oddekt ocHoBatens». PoneBas wurpa  «Oddext
OyTbulOYHOTO TOpJbimKa». [peid renoB. Myrauuu. HecnydaitHoe ckpeniuBaHue.
N3onsauus.

[lonynauuu  MEHSIIOTCSA:  €CTECTBEHHbIM  oTOOp. MexaHusm  JeHCTBUSA
ecTeCTBEHHOTO 0TOOpa. J[BrxKymuit otoop. PoneBas urpa «EcTecTBEHHBIN 0TOOD.

MoaudukanronHas U3MEHYUBOCTb. Cratuctuueckue 0COOEHHOCTH
MO U (DUKAIIMOHHONW M3MEHUYMBOCTH. M ccnenoBarenbekrue padboTel «MoaudukanmoHHas
M3MEHYMBOCTh PACTEHHI B IIPE/IENIaxX BAIlIETO MECTA KUTEIIbCTBAY.

HacnenoBanre KOJMYECTBEHHBIX MPU3HAKOB. KoJHWYeCTBEHHbIE MPU3HAKHU.
CpenoBast u3BMEHUUBOCTH npu3Haka. Koadduiment nacnenyemoctu nmpuzHaka. OTBET Ha
ot6op. [loMck TEHOB KOJWYECTBEHHBIX MNPHU3HAKOB. OJHOHYKIICOTHUIHBIE BapHaHTHI
reroB. JIHK-uur. IToaHOreHOMHBIN aHaIW3 acCOI[UAIINA.

«Omb1»y Han reHoMmoM. IloctreHomHas 3pa. O6paTHas reHeTuka. «OMUKCHBIE
uccienosanus. [Iporeom, merabonom. [IpakTuueckoe 3ananne « ATpOHOMBDY.

JlomecTukaiysi U IEHTPhl T€HETHYeCKoro pasHooOpasus. Iloucku pacTeHuid ¢
«XOPOIIMMMUY TPU3HAKAMU JUIsI 4ejoBeKa. [[eHTphl TeHEeTH4ecKoro pa3zHoOoOpa3usl.
Huxonait BanoBuu Basunos. Cenekius. KomOuHaimonHass U ruOpuaHAs CEIICKITHSI.
I'ereposuc. Ilpaktnueckoe 3agaHue «l omosiornueckne psAabl  HACIEACTBEHHOU
U3MEHYUBOCTI.

CoxpaHUTh W U3YYUTHh T'€HBI, 4TOOBI MEHATH Oyaymee. Kak mpaBuIIbHO XpaHUTh



reibl. Kommekuuy reHeTMYeckux  pecypcoB  pacteHui. Ilpaktukym — w/nnm
MCCIICIOBATENLCKUI TPOEKT «MeTopl KyJIBTUBHPOBAaHUS IN VItr0 uis coxpaHeHHs
IFEHETUYECKUX PECYPCOB PACTEHUM U JIJIs1 YCKOPEHHOM CEJICKIIVI.

['eHeTMUECKME HEHTPHI B HALLIEH CTpaHe. | 1€ 3aHNMaroTCsi TEHETUKOW M TEHOMUKOU
JUISL HY K]l CEIIbCKOTO XO35KUCTBA.



IINTAHUPYEMBIE PE3YJIBTATbBI
OCBOEHUS KYPCA BHEYPOUYHOM JEATEJIbHOCTH

3aHATHS B paMKax HOporpamMMbl HalpaBi€Hbl Ha OOECHEYEHUE JIOCTHKEHUS
IIKOJIbHUKAMH  CJIEIYIOIIMX  JMYHOCTHBIX, METalpeIMETHbIX W  IMPEIMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB.

JIN4YHOCTHBIE Pe3yJIbTATHI:

B cghepe epasicoancrozo éocnumanus: TOTOBHOCTb K KOHCTPYKTHBHONW COBMECTHOM
NEATEIbBHOCTY TP BBINOJHEHUH HCCIEIOBAHMI W IPOEKTOB, CTPEMIIEHUE K
B3aUMOIIOHMMAaHUIO ¥ B3aHMOIIOMOILIH.

B cgpepe nampuomuueckozo 6ocnumanusi: OTHOLLIEHNE K OMOJIOTUN KaK K BaKHOU
COCTABJISIIOLIEN KYyJNbTYphl, TOPAOCTh 3@ BKJIAJ POCCUUCKUX M COBETCKHX Y4YEHBIX B
pa3BUTHE MUPOBOW OMOJIOTUYECKON HAYKH.

B cgepe oOyxoseno-npascmeennozco eocnumanus. TOTOBHOCTb OLICHUBATh
IIOBEJCHUE M TOCTYIKH C IIO3MIMHM HPABCTBEHHBIX HOPM W HOPM 3KOJIOTMYECKOU
KYJIbTYpbl; IOHUMaHHE 3HAYUMOCTH HPaBCTBEHHOI'O aCleKTa JIeATeIbHOCTH YEIOBEKa B
MEeIUIMHE U OUOJIOTUH.

B cgepe scmemuueckoco eocnumanusi: TOHMMaHWE pOJNHM OWOJOTHH B
(OpMHUPOBAHUU FCTETUUYECKOM KYJIbTYPhl TUYHOCTH.

B cgepe ¢usuueckoco eocnumanus, @opmupoeanus Kyivmypsbl 300p06bs U
IMOYUOHANLHO20 O1a20NOAY4UsA.; OTBETCTBEHHOE OTHOILLIEHHE K CBOEMY 3J0POBbIO U
YCTaHOBKA Ha 370POBBII 00pa3 )KU3HU (310pOBOE MUTAHUE, COOJIIOIEHNE TUTHEHUYECKUX
MIpaBUJI U HOPM, COQJIaHCUPOBAHHBIN PEKUM 3aHITUI U OTIIbIXA, pEryJisipHas (puzndeckas
aKTUBHOCTD); OCO3HAHME MOCJIEICTBUI U HEMPUATHE BPEAHBIX MPUBbIYEK (YIIOTpeOIeHUE
aJIKOTOJIsl, HApKOTUKOB, KypeHHWE) M HUHbIX (opm Bpema il (PU3MYECKOTO U
NICUXUYECKOTO 3/I0pOBbs; COONIO/ICHHE MpaBUil OE30MACHOCTH, B TOM YHCII€ HaBBIKU
0€30MacHOro MOBEACHUS B MPUPOTHON cpefie; cpopMUPOBAHHOCTh HABBIKA PEQIIEKCHUH,
yIpaBiieHUE COOCTBEHHBIM YMOILMOHAIBHBIM COCTOSIHUEM.

B cghepe mpyoosoeo 6ocnumanus: akTUBHOE y4acTHE B PELICHUU MPAKTUYECKUX
3a7a4 (B paMKax CEMbH, IIKOJbI, TOPOJAa, Kpas) OMOJOTMYECKONW U DKOJIOTUYECKOU
HaIpaBJIECHHOCTH, WMHTEPEC K MPaKTUYECKOMY H3YyYEeHHIO Npodecchil, CBSI3aHHBIX C
OMOJIOTHEH.

B cghepe sKxonocuueckoco  6ocnumanus:  OpUEHTALMd Ha NPUMEHEHHE
OMOJIOTMYECKUX 3HAHUM MPU pEIIeHUH 337a4 B 00J1aCTH OKPY KaIoIel Cpe/ibl; OCO3HAHHE
HKOJIOTMUYECKUX MPOOJIeM U MyTeH UX pelIeHHs]; TOTOBHOCTh K YYaCTHUIO B MPAKTUYECKOM
NEeATENBbHOCTH 3KOJOTMYECKON HAIIPABIEHHOCTH.

B cgpepe nonumanus yemmocmu HayuHO20 NO3HAHUA! OPUEHTAIUSl HA
COBPEMEHHYIO0 CHUCTEMY HAayUYHBIX MpEACTaBICHUI 00 OCHOBHBIX OMOJIOTHUYECKHUX
3aKOHOMEPHOCTSIX, B3aHUMOCBS35X 4YEJOBEKAa C MPUPOJHON MU COLMAIBHOM CpPEIOM;



IIOHMMaHue PO OMOJIOTMYECKON HAayKu B (POPMHUPOBAHMM HAYYHOI'O MHUPOBO33PEHUS;
pa3BUTHE HAYYHOW JHOOO3HATENBHOCTH, UHTEpeca K OMOJIOTMYECKOW HayKe, HABBIKOB
UCCIIEI0BATEIBCKON ACATENBHOCTH.

B cghepe aoanmayuu k usmeHAIOWUMCA YCIOBUAM COYUANLHOU U NPUPOOHOU
cpedbl: aJeKBaTHas OLEHKAa H3MEHSIOIIMXCSA  YCIOBUM; MPHUHITHE  PELICHUS
(MHIMBUIYallbHOE, B TPYIIE) B H3MEHSIOIIMXCSA YCJIOBHUAX Ha OCHOBaHUM aHAJIN3A
Oouonoruueckoi uHGpoOpMaIMK; TUTAHUPOBAaHUE ~ JACWCTBUA B~ HOBOM CHUTYyalluu HA
OCHOBaHUU 3HAHUI OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

MeranpeameTrHblie pe3y/ibTaThbl:

B cghepe osnadenus ynusepcanbhvimu yueOHbiMU NO3HABAMELbHLIMU OCUCTNEUSMU.
ba3oBrle Joruueckue AeiiCTBUA:
® BBIABIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NPH3HAKH OMOJOTHYECKHUX
00BEKTOB (SIBJICHUN);
® VYCTaHABIWBATHh CYIICCTBEHHBIM TMPHU3HAK KIacCU(DHUKAIMA  OMOJOTHYECKHUX
00BEKTOB (SIBJICHUH, IPOIIECCOB), OCHOBAHHUSA JJi1 OOOOIICHHS W CpaBHECHUS,
KPUTEPHUH TIPOBOIUMOTO aHAJIH3a,;

® ¢ y4€TOM NIPENJIOKEHHONW OMOJIOTMYECKON 3a/layd BBISABIATH 3aKOHOMEPHOCTH U
MPOTHBOPEYHMS B paccMaTpuBaeMbIX (hakTaX © HAOMIOMCHUSX; MpearaTh
KPUTEPHUH IS BBISBIICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHNIA;

® BBIBIATH JeUIUTHI HHGOPMAIMK, JTAHHBIX, HEOOXOJIMUMBIX [JISl pelIeHUs
MOCTaBJICHHOM 3a/1a4H;

® BBIABIATh TNPUIUHHO-CICACTBEHHBIE CBS3M TPHU HW3YYCHUHU OMOJIOTHYCCKHUX
SBJICHUM W TIPOLIECCOB; JEJaTh BBIBOABI C HCIOJB30BAHHEM JIETyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIIIOUCHUIA IO aHAJIOTHH, (DOPMYIMPOBATh
TUTIOTE3BI O B3aMMOCBSI3SIX;

® CaMOCTOSITEJIBHO BBIOMpaTh CIOCOO perieHus: y4eOHOW OMOJIOrMYecKO 3a1adu
(cpaBHMBATh HECKOJIBKO BapMAHTOB PEIICHUSI, BHIOMPATh HanboJiee MO IX0 AN
C Y4ETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHER).

ba3oBble UCCIeI0BATENBCKUE AEUCTBUSL:

® ICMOJIb30BaTh BOMPOCHI KK UCCIIEA0BATEILCKIUI HHCTPYMEHT ITO3HAHMS;

e (opmynupoBaTh BOMPOCH, (GUKCUPYIONIME pa3phlB  MEXAY pEATbHBIM U
KENATeIbHBIM ~ COCTOSIHUEM  CHUTyalluu, OOBEeKTa, MW  CaMOCTOSITCIIBHO
yCTaHABIUBATh HCKOMOE U JIaHHOE;

e (QopmupoBaTh  TUNOTE3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKJCHHUM,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHCHUE;

® TIPOBOJIUTH IO CAMOCTOSATEIHLHO COCTABIICHHOMY IIaHY HaOJI0ICHUE, HeCIOKHBIN
OMOJIOTUYECKUIA HKCIIEPUMEHT, HEOOJIBIIIOE HWCCIAEAOBAHUE 0 YCTAaHOBJICHHIO
0COOEHHOCTEHM OMOJIOTUYECKOTO 00bEeKTa (IIporiecca) U3ydeHusl,

® TIPUYNHHO-CICACTBEHHBIX CBS3€M M 3aBHCHUMOCTEH OWOJOTHYECKUX OOBEKTOB
MEXy COOOM;



OIICHWBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTH MH(OpPMAIIHIO, TMOTYUYEHHYIO B
X0/1e HaOJIFOIEHUS U DKCIIEPUMEHTA;

CaMOCTOSTENbHO (OpMYIUPOBaTh OOOOIEHHUS M BBIBOJBI MO pe3yjbTaTaM
MPOBEAEHHOTO HAOIOACHUS, DKCIICPUMEHTA, BJIAJCTh WHCTPYMEHTAMHU OIICHKU
JIOCTOBEPHOCTH MOJIyYEHHBIX BBIBOJOB U O000IICHUI;

IPOTHO3UPOBATh BO3MOXKHOE JTaJIbHEIIIee pa3BUTHE OMOJOTUYECKUX TTPOLIECCOB U
UX TOCIEJCTBUS B aHAJOTUYHBIX MU CXOAHBIX CUTYAIUsiX, & TAKXKE BBIIBUTATh
MPEANOI0XKEHN 00 UX Pa3BUTHUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nuadopmarmei:

MPUMEHSATH PA3JIMYHbIE METObI, THCTPYMEHTHI U 3allpOChl IPU MIOUCKE U O0TOOpE
Ouonornyeckod HHPOpPMALMM WIM JaHHBIX M3 HCTOYHHKOB C Y4YETOM
MPEeI0KEHHOU y4eOHOM OMOIOTUUeCKO 3a/1auu;

BbIOMpaTh,  AaHAJIU3UPOBAaTh, CHCTEMATU3UPOBaTb U  HUHTEPIPETUPOBATH
OMOJIOrMYeCcKy0 HH(POPMALIMIO PA3IUYHBIX BUIOB U (POPM NpEACTABICHUS;
HaXOJUTh CXOJHBIEC apIyMEHTHI (IOATBEPKAAIOIIUE NN OIIPOBEPTrarOIIUe OAHY U
Ty %€ UJICI0, BEPCUIO) B PA3IMUHBIX MHPOPMAIIMOHHBIX UICTOYHHKAX;
CaMOCTOATENbHO BBIOMPATh ONTUMAIIbHYI0 (POpMY IpeICTaBlICHUs HH(DOpMaUU U
WJUTIOCTPUPOBATH PEUIAEMBbIE 3a/1a4M HECIIOKHBIMH CXEMaMHU, TMarpaMMamMu, HHON
rpaduKoi 1 UX KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh OWOJIOTMYECKOM HMHGOpMaluMu 1O  KPUTEPUSM,
pEeJIOKEHHBIM YUUTENEM WK cOPMYJINPOBAHHBIM CAMOCTOSTEIBHO;
3alOMHMHATh U CUCTEMAaTU3UPOBATh OMOJIOrMYECKY0 HHPOPMALIUIO.

B cgepe osnaoenus ynusepcanvuvimu yueOHbIMU KOMMYHUKAMUBHLIMU OeUCMBUIMU
Oo6mienue:

BOCIIPHHUMATH U ()OPMYITUPOBATH CYXKICHHS, BEIPAKaTh SMOITUH B IIPOIIECCE
BBITIOJTHCHHUS TTPAKTHYECKHUX U Ta00paTOPHBIX PadoT;

BBIpakaTh ce0s1 (CBOIO TOUKY 3PEHHS) B YCTHBIX M MUCHbMEHHBIX TEKCTAX;
pacmo3HaBaTh HEBepOalbHBIC CpEICTBA  OOIICHWS, TIOHMMATh 3HAYCHUE
COITMAJbHBIX 3HAKOB, 3HAaTh M PacCIlO3HABATh NPEANOCHIIKH KOH(IMKTHBIX
CUTYaIlMi U cMATYaTh KOH(QIUKTHI, BECTH ITEPETOBOPHI;

MOHUMATh HAMEPEHHS JPYTUX, TMPOSBIATH YBAXKHUTEIBHOE OTHOIICHUE K
co0eceTHUKY U B KOPPEKTHOU hopme hopMyIrpoBaTh CBOM BO3PAKECHHUS;

B XOJI¢ TMAaJIora U/ JUCKYCCHH 3aJ]aBaTh BOIPOCHI MO CYIIECTBY 00CY)IaeMO
OMOJIOTUYECKOW TEMBbI M BBICKAa3bIBaTh HWJICH, HAIICJIICHHBIC Ha pEIICHUE
OMOJIOTHYCCKOM 3a/1a9M U MOJepKaHue OJ1aroKenaTeIbHOCTH OOIICHNS,
COTIOCTaBIIATh CBOW CYXXIEHHUS C CYXXICHUSMH JPYTHMX YYaCTHHKOB JIHAJIOTa,
0OHapyKHBaTh Pa3INYUSI M CXOJACTBO ITO3HIIHIA;

nyOJUYHO TIPEACTABIIATh PE3YIbTAThl BBIMOJHEHHOTO OHMOJOTHYECKOTO OIIbITa
(3KCTIepUMEHTa, HCCIICIOBAHUS, TIPOSKTA);



® CaMOCTOSITEIBHO BEIOMPATH (hOpPMAT BBHICTYIUICHHSI C YIETOM 33724 MPE3CHTAINH U
OCOOCHHOCTEM ayAUTOpPUM M B COOTBETCTBUM C HHUM COCTaBJISATh YCTHBIE M
MUCHbMEHHBIE TEKCTHI C UCIIOJIB30BAaHUEM WITIOCTPATUBHBIX MaTEPUAIIOB.

CoBMecTHA JIEATEIbHOCTD (COTPYAHUYCSCTBO):

® [OHMMaTh U WCIOJIb30BaTh MNPEUMYIIECTBA KOMAHIHOW U WHAUBUIYaTbHOMN
paboThI TP PEIIEHWH KOHKPETHOW OMOJIOTHYECKOW MpoOJieMbl, 000CHOBBIBAThH
HEO0OXOMMOCTh IPUMEHEHHS TPYIMIOBBIX (OPM B3aUMOJEHCTBUS MPU PEIICHUN
MOCTaBJICHHOW y4eOHOM 3a1a4H;

® [IPUHHUMATH LEJb COBMECTHOM JIEATEIbHOCTH, KOJUIEKTUBHO CTPOUTH JIEUCTBUS IO
e€ JOCTIKEHHUIO: paclpelensTh POou, AOroBapUBaThCsA, 00CYyX AaTh MpoLEecC U
pe3yJIbTaT COBMECTHOM pabOTHI;

e yMeTh 0000IIaTh MHEHUS HECKOJbKHUX JIIOJIeH, TMPOSBIATH TOTOBHOCTH
PYKOBOJUTD, BBIIIOJIHATH OPYYECHUS, TOAUYUHATHCS,

® [UJJTAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThI, OMpPENEeNsiTh CBOI poib (C
y4ETOM TPEANOUYTCHUN W BO3MOXKHOCTEH BCEX YYACTHUKOB B3aWMOJICUCTBUSA),
pacrpenensaTh 3aJadyd MEXAy YJE€HaMH KOMaHIbl, Y4acTBOBaTh B TIPYMIOBBIX
dbopmax paboTsl (00CYk1eHHS, 0OOMEH MHEHUSIMHU, MO3TOBBIE IITYPMbI U UHBIE);

® BBINIOJIHATH CBOIO YacTh PabOTHI, JOCTUTATh KAYECTBEHHOTO pe3yiIbTaTa [0 CBOEMY
HaIIPaBIICHUIO U KOOPJIMHUPOBATH CBOU JIEUCTBUA C APYTUMHU YIE€HAMUA KOMaH/bI,

® OIICHMBATh KayeCTBO CBOEro0 BKJIaJa B OOMUNA TPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITeNIbHO  COPMYJIMPOBAHHBIM  y4YaCTHUKaAMU  B3aUMOJCHCTBUS;
CpPaBHHBATh PE3YJbTATHI C UCXOIHOW 3aa4eil M BKJIAJl KaXkKJA0TO YWICHA KOMaH/bl B
JOCTUKEHUE PE3yJbTaTOB, pa3feisaTh cdepy OTBETCTBEHHOCTH W TMPOSIBISATH
TOTOBHOCTB K MPEIOCTABICHUIO OTYETA MIEPE] TPYIIION;

® OBJAJCTh CHUCTEMOW YHHMBEPCAIBHBIX KOMMYHUKATUBHBIX JEUCTBHUM, KOTOpas
obecrnieunBaeT C(HOPMHUPOBAHHOCTH COLMATBHBIX HABBIKOB U 3MOIIMOHATBHOTO
WHTEJUJIEKTA IIKOJbHUKOB.

B ceepe oenadenus ynugepcanvHoimMu YUeOHLIMU PeYISIMUBHLIMU OCUCTNGUIMIUL.
CaMoOprasu3aliys:

® BbBIIBIIATH HpO6JICMBI Al pCHICHUA B KHU3HCHHBIX H y‘-Ie6HI)IX cuTyanusix,
5(98(0) 5%} %" OMOJIOTMYECKHE 3HAaHUAI,

® OPHCHTHPOBATHCS B PA3IMYHBIX MMOAXOAaX MPUHATHS pelIeHUH (MHINBHIYaTbHOE,
IPUHATUE PENICHUS B TPYIIIE, MPUHATHC PEIICHUHA TPYIIIOH);

® CaMOCTOSITCIBHO COCTAaBJISATH aJTOPUTM pEIICHWS 3a1ayd (WM €ro 4YacTh),
BbIOMpATh CMOCOO pelIeHHus] Y4yeOHOW OHOJIOTMUECKOW 3aJaud ¢ y4€ToM
UMEIOIINUXCS PECYpCOB M COOCTBEHHBIX BO3MOXXKHOCTEH, apryMEHTHPOBATh
MpeiaraeMble BApUAHTHI PEIICHU;

® COCTaBIATh IUIAaH JACHCTBUH (TUTaH peaqu3alii HAMEYCHHOTO aJIfOpPUTMA
perieHus), KOPPEKTUPOBATh MPEIJIOKEHHBIA aNTOPUTM C YUYETOM TIOMyYCHHUS
HOBBIX OMOJIOTUYECKUX 3HAHHMI 00 N3yuyaeMOM OHMOJIOTHYECKOM OOBEKTE;

e JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.



CaMOKOHTpoJIb (pediekcus):
® BIAJETh CIOCOOAMU CAMOKOHTPOJIS,, CAMOMOTHBALIUU U PEIICKCHH;

® J1aBATh AJICKBATHYIO OLIEHKY CUTYallUH U IIpeiaraTh IJIaH €€ N3MECHEHUS;

® YUNUTHIBATh KOHTEKCT U MPEABUCTh TPYJHOCTH, KOTOPHIE MOTYT BOZHUKHYTh IPH
penieHnd y4yeOHON OHMOJIOTHYECKOM 3ajayd, aJalTUpPOBaTh pEIICHHE K
MEHSIOIIUMCST 00CTOSATEIBCTBAM;

® OOBSACHITH MPUYUHBI TOCTHKEHUSI (HEIOCTUXKEHUS) PE3yJIbTaTOB JIEATEIbHOCTH,
JaBaTh OIICHKY IPUOOPETEHHOMY OIBITY, YMETh HaxOJWTh IO3UTHBHOE B
MPOU3OIIEAIIEN CUTYAIUH;

® BHOCUTH KOPPEKTHUBBHI B JCATEIbHOCTb HAa OCHOBE HOBBIX OOCTOSITEILCTB,
M3MEHUBIINXCS CUTYaIlui, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIITUX TPYAHOCTEMH;

® OIICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSAM.

OMOIMOHAJILHBINA UHTEIUIEKT:

® pa3iauyaTh, Ha3bIBATh U YMPABIATH COOCTBEHHBIMH ASMOIUSIMU U SMOLMIMU
IpYTHX;

® BBUIBJISTH M AHATM3UPOBATH MPUUUHBI SMOLIHI;

® CTaBWTH ceOs Ha MECTO JPYTOT0 YEIOBEKa, IOHUMATh MOTHBBI M HAMEPEHUS
ApYyTOro;

® PETyJIUpPOBATH CITOCOO BHIPAYKEHUS IMOIIHH.

o [Ipunsrue ceds u Ipyrux;

® OCO3HAaHHO OTHOCHUTHCS K JIPYTOMY UEJIOBEKY, €T0 MHEHHUIO;

® [IpU3HABaTh CBOE MPABO HA OIMUOKY M TaKOE K€ MPaBo JIPYroro;

® OTKPBITOCTh CeO€ U IPYTHM;

® 0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

® OBJAJCTh CUCTEMOM YHHUBEPCAIbHBIX YUEOHBIX PErYISTUBHBIX IEUCTBHM, KOTOpas
obecrieunBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JMYHOCTH (BHYTPCHHSISA
MO3UIIMS JIMYHOCTH), M KU3HCHHBIX HAaBBIKOB JIMYHOCTH (yIpaBJICHHS COOOM,
CaMOJIMCIIMIUINHEI, YCTOMYUBOTO TIOBEICHMUS ).

IIpeamMeTHbIe pe3ybTaThl OCBOCHHS ITPOTPAMMBI
B nmo3naBatenbHOM (MHTEIUIEKTYaIbHOM) chepe:

— TpuoOpeTeHNEe OMbITa MCIOIB30BAHUSI METOJ0B OMOJOTHYCCKON HAYKH C IICITBIO
U3Yy4YCHUS] OMOJIOTHYECKUX OOBEKTOB, SIBICHUN M MPOIIECCOB: HAOIOICHHE, OMHMCAHUE,
MIPOBEICHUE HECJIOKHBIX OMOJIOTHYECKUX OIBITOB W JKCIEPUMEHTOB, B TOM YHCIIC C
WCII0JIb30BAaHMEM aHAIOTOBBIX M ITU(POBBIX OMOJIOTHUECKUX MPUOOPOB U MHCTPYMEHTOB;

— (opmupoBaHue yMEHUS UHTETPUPOBATH OMOJIOTHYECKUE 3HAHUS CO 3HAHUSIMU W3
JIPYTUX y4eOHBIX MpeaMeToB ((pU3UKH, XUMUH, TeoTpaduu, UCTOPUH, OOIIICCTBO3ZHAHUS
UT. 1.);



— (QopMupoBaHue yMEHMI periaTh yuyeOHble 3a1a4i OMOJIOTHYECKOTO COJIEP KAHMS,
BBISIBIIATh ~ NPUYMHHO-CJICJACTBEHHBIC  CBSI3W,  MPOBOAWTH  KAYECTBEHHBIE U
KOJIMYECTBEHHBIC PACUETHI, IEIaTh BHIBOBI HA OCHOBAHUHU MOJIYYEHHBIX PE3YyJIbTATOB;

— (opmupoBaHue yMeHUS IJIAaHUPOBATh y4eOHOE HWCCIICNOBAHHUE WIIA TPOCKTHYIO
paboTy ¢ y4eTOM MOCTaBICHHOW 1eyn: (OPMYIHPOBATH MPOOIEMY, THIIOTE3Y U CTABUTh
3a/lauyd WCCJICIOBAHUS, BBHIOMPATh aJIEKBATHO IOCTABICHHON I METOMBI, JCNIaTh
BBIBOJIBI 10 PE3YJIbTATAM MCCIICIOBAHUS WM MPOEKTHOMN 1€ATENbHOCTH;

— (¢dopmHupoBaHME  HMHTEpeca K  YIyOJeHHIO  OWMOJIOTMUYECKUX  3HAHHU
(mpeanpoduibHas MOATOTOBKA U MpodeccuoHanbHas OpUEHTAINs) U BBIOOpY OHMOJIOTHH
Kak Mpo(UJIbHOTO MPEeAMETA Ha CTYIIEHU CPETHETO MOJIHOTO 00pa3oBaHus JJisl Oyaylien
podeCCUOHAIBHOW  JIESITEIbHOCTH, B 0OO0JIAaCTU OWOJOTHUU, MEIUIIMHBI, SKOJIOTHH,
TICUXOJIOTHH, BETEPUHAPHH, CEITHCKOTO XO351CTBA,

— BIIQJCHWE HaBBIKAMH paboOThl ¢ HWHPOPMAIHMEH  ECTECTBEHHO-HAYYHOTO
COJIep>KaHMs, MPEJCTABICHHON B pa3HOU ¢opme (B BHUJIE TEKCTa, TAOJIUYHBIX JAHHBIX,
cxeM, rpadukoB, AuarpamMm, Mojelieid, U300paKE€HU), KPUTUUECKOTO aHajau3a
MH(}OpMAIUHU U OLIEHKH €€ IOCTOBEPHOCTH;

— yMEHHE MHTETPUPOBATH OMOJIOTHUYECKHE 3HAHUS CO 3HAHUAMH IPYTHUX yIeOHBIX
MPEMETOB; UHTEPEC K YriyOJICHUI0 OUOJIOTUYECKUX 3HAHUN U BHIOOPY OMOJIOTHHU Kak
npodUILHOTO MpeaMeTa Ha YPOBHE CpeHero ooOmiero oOpaszoBaHus s Oyaylieit
podeCCHOHAIBHOM  ACATEILHOCTY B 00JacTH OWOJOTUM, MEIUIIMHBI, SKOJIOTHH,
BETCPUHAPHUH, CEIIbCKOTO XO3SHCTBA, TMHUIIEBONM MPOMBIIUICHHOCTH, TICUXOJOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKHE MPEJCTABICHUS O MATEPUAIIMCTUYECKON CYIIHOCTH
T€HOMOB HUBBIX OPTaHHU3MOB U PETYJIISINIO UX PaOOTHI;

— 3HAHWE OCHOBHBIX (DAKTOPOB OKPY’KAIOIICH CpENbl, BIUSIOMNX HA Pa3BUTHE U
CYIIIECTBOBAHKE KUBBIX OPTaHU3MOB, aJIaNTallii K (haKTopaM OKPYIKaroIIel CPe/Ibl;

— 3HaAHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJOTHHU, UCTIOIBb30BAHUS €€ JTOCTHKCHUN B
COBPEMCHHOM XU3HM YeJIOBEKa, 0COOCHHOCTH HMCIOJb30BAHMS JKUBBIX OPTAaHU3MOB JIJISI
MIPOU3BOICTBEHHBIX HYK]I YCIIOBEKA;

— 3HAHWE OCHOBHBIX MOJX0JI0B CEICKIIMU U OMOTEXHOJIOTHH KYJIBTYPHBIX PACTCHHM,
XapaKTepU30BaTh TE€HETUYECKU  MOIU(DHUIIMPOBAHHBIE  PACTEHUS, ONEPUPOBATH
MOHATUSAMH, THOPUIW3ANMS, OTHAJICHHAsS TUOpHAM3aIMsA, HCKYCCTBEHHBIH OTOOD,
reTePO3HC, TpaHCHOpPMAIIHsI, MyTareHe3, TCHETHYECKOEe PEeIaKTHPOBAHNC;

— TIOHUMaHWE  MOJICKYJSIDHBIX ~ MEXaHHM3MOB  pealm3alldd  HACJCACTBECHHOM
nH(}OpMAIUU U YMEHHE CBOOOIHO OTIEPUPOBATH OCHOBHBIMU MOHSATHSIMU MOJIEKYJISIPHON
OMOJIOTHUHY ¥ €€ COBPEMEHHBIX HAIIPaBJICHUN — I'¢HOMHUKH, METar€HOMHUKH, POTCOMHUKH;

— 3HAHWE OCHOBHBIX 3a00JICBaHHI YEIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CIIOCOOAX
UX TUArHOCTUKH U JICYCHUS;



— (QopMupoBaHuE yMEHUS UCIOJIb30BATh MOHATUMHBIN anmapaT U CUMBOJWYECKUNA
SI3bIK TCHETUKH, TPAMOTHOE MPUMEHEHUE HAYYHBIX TEPMHUHOB, TOHATHM, TEOPUI1, 3aKOHOB
UIsi OOBSICHEHUST HAOJI0IaeMbIX OHMOJOTHYECKUX OOBEKTOB, SIBJICHUN U MPOIIECCOB,
MO3BOJISIIOIIUX 3AJI0KUTH (DYHIAaMEHT HAYYHOT'O MUPOBO33PEHUSI.

B 1ieHHOCTHO-OpUEeHTallMOHHOM cdepe:
— 3HaHHWE, YTO TMPUMCHCHHE COBPEMEHHBIX TEXHOJIOTUH MOJICKYJISIPHON OHOJIOTHH
MO3BOJIAET YCIEIIHO peliarh Takue 3J1000JHEBHBIE NPOOJIEeMbl, KaK OXpaHa

Opr}KaIOHICﬁ CpCabl, COXPAaHCHUC 310POBbS YCITOBCKA, KOHTPOJIb U BOCCTAHOBJICHHUC
OKOCHCTCM.



TEMATHYECKOE IINTAHUPOBAHUE

Moayab «Kak JKMBOTHBbIE U PACTEHHUsI MPUCIIOCAOTHBAIOTCS (IBOJIIOIHOHHAS
akojorus) 5-6 kimaccel (34 yaca)

MOPGhOIOTHYECKUX U
(U3HOJOTHYSCKUX adarTaIlHi.
[Touemy opraHu3MbI HE
CTaHOBSTCS OCCKOHCUYHO
OOIBIINMHU, MAJICHEKUMU,
BCESITHBIM.

Tembl OcHOBHOE coepxkaHue JesATe/iIbHOCTD
IIKOJILHUKOB
1. M1 uccaexyem CBolicTBa U CTPOCHHE KUBBIX Hccnenosarenbckue
JKMBbI¢ 00bEKTHI OpraHu3MOB (CTpOEHUE KIETKN). | paboThl «Bce nu (cHHHULIBI,
(6 9) Bun, oco6p — opranmns3m Kak Oenku, Oepe3bl W T.J.)
enuHas cucTteMa. AanTaiun OJIMHAKOBBIC?
(mpucnocobnenust). [lousarue DOTOKBECT.
roMeocTa3a )KUBoro opranusma. | [Ipaktuueckas padota
Cnoco0bI ero nojaaep>KaHusl. «CocraBisieM KHUTY
OrpanuyeHus PEKOPIOB  pacTEHUH U

JKUBOTHBIX HAIICTO Kpas».

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

@aKTOpPBI OKPYKAIOIIEH CPEIbl
(abuoTmyeckue, OMOTUYECKHE,
aHTponoreHssie). [Tpumepsl
abnotnyeckux (HhakTopoB,
OKa3bIBAOIINX OCHOBHOE
BIIMSIHUE HA KU3HEACATEIbHOCTh
YKUBBIX OPTaHU3MOB:
TeMIlepaTypa, CBET, BIAXKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTH
MPUCTIOCOOJICHUS )KUBBIX
OpraHu3MOB K aOMOTHYECKUM
daxTopam. IIpucnocobaenus k
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temreparypa,
BJIQYKHOCTb U CBET.

IIpakTueckoe 3aHsTHE
«IIBet u Temno» (KyOuku
JbJa B3BECUTh, MOJOKUTh
B yamku [letpu Ha
pPa3HOLBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO ObICTpee
pacrasii).

IIpakTHueckoe 3aHaThe
«Yto pactBopsiercs B
BOJIe» (SKCIIEPUMEHT
«Kugxuit nom»).
IIpakTHueckoe 3aHsATHE
«JInddysus BemecTs B
BOJI€ (pacTBOPHI)»,
«JlBU>KEHUE PACTBOPOB I10
LBETKY).

IIpakTHueckoe 3aHaTue
«Jlen mmaBaet B Boae
(aiicObepru, 3amep3anue
BOJIOEMOB)».
IIpakTHyeckoe 3ansaTue
«Jlen mpu 3amep3anun




pacimpsieTcs»
(pa3pyliiieHue KamHs
(mouBooOpazoBaHue),
3aMep3aHUE KIIETOK).
[IpakTrueckoe 3aHATHE
«ly6ay (KyOuKu b2
3aBEPHYTb B pa3HbII
MaTtepual, B3BECUTD).
[IpakTuyeckoe 3aHsATHE
«ITurmeHTh (MOXKHO
pa3ieNuTh HA BaTMaHe
KpacHUTENH U3
dbaomacTepoBy.
IIpakTHyeckoe 3aHsaTHE
«Kak )KMBOTHBIEC IJIABAIOT
B BOJIe» (DKCIIEPUMEHT C
MIUTIETKOM).
HccnenoBarenbckne
paboTsl «BiusiHue cBeta
(Tema, BIaXKHOCTH,
COCTaBa MOYBbI) HA
pacTeHHs B €CTECTBEHHBIX
WJIU UCKYCCTBEHHBIX
YCIIOBUAX» (HA IOCTYITHOM
MaTtepuae).

3. B3aumopaeiicTrBus

’KHBBIX OPraHU3MOB
(4 )

buotnyeckue hakTopsl.
3aKOHOMEPHOCTHU Pa3BUTHS
MEKBHJIOBBIX
B3aMMOOTHOIIEHUM.
KosBomtonus (XUIIHUK-KEePTBA;
Mapa3ruT-X035IMH) DBOJIOIHUS
CTpaTeruii JOOBIBAaHUS TTHIITH.
CommanpHOCTE. Buabi-
BceneHIibl. [lepeueHs pacTeHmii-
BpEIUTENEH.

HccnenoBarenbckas
pabota «Habmonenus 3a
B3aMMOOTHOIIICHUSIMH
KUBOTHBIX TIPH
OOBIBAHUH MHUIIA
(KOPMYIIKH TSI ITHI, TS
TOPOJICKUX WJIN CEIIbCKUX
KUBOTHBIX). BeO-
KaMepbD».
HUccnenosarenbckas
pabora
«Pacnpoctpanenue
BUJIOB-CHAHTPOTIOB B
Hallle MECTHOCTH




4. Yes10BeK B KU3HU
pacTeHuu u
KUBOTHBIX? (6 1)

AHTpOTnoreHHsie (HakTopHI.
[IpaBna 1, 4TO NEPBOOBITHBIE
JIFOAM JKUJIM B TAPMOHUH C
npuponoii. OJoMaIHUBaHUE U
MpPUPYUYEHHUE )KUBOTHBIX U
pacTeHuii. 3aueM crnacatb
BBIMHUPAIOILIME BUBI, KaK 3TO
nenatb. KynbTypHble pacTeHUs U
ux qukue npeaku. [ouemy
BaXXHO UX COXPaHSITh.
Pa3Ho00pa3ue KynbTypHBIX
pacTeHui U UX 3HAaYCHHE B
KU3HU yenoBeka. KpacHas kaura
Baieit reppuropun. Oco60
OXpaHsSEeMbIE TEPPUTOPUH,
3anoBeAHUKHU Poccuu u Mupa.

[TpakTrueckas paboTa
«PazHooOpasue
KyJIbTYPHBIX PACTCHHIA B
BallleM PETHOHEY.
Hccnenoarenbckas
pabota «Bnusinue
aHTPOTIOTCHHBIX (PAKTOPOB
Ha pa3BUTHE PACTCHUU B
ropojie/HaceICHHOM
MyHKTE».
DKCKypcHst/pakTHIecKast
pabota «OOIIT B Bamem
pPErvoHe — YHUKAJIbHbBIC
O0OBEKTHI PUPOJIBD.

5. OkoJi0orNUECKHE
Humu (6 1)

buocdepa — ogna u3
BOKHEUITUX 000JI0UEK 3eMIIH.
Uto Takoe «3KO0JIOTUYECKUE
HUIIN» U KaK OHU
bopmupyrorca? @opMupoBaHue
3HaHUM 10 OMOpa3HOOOpaA3UI0
KU3HEHHBIX (OpM,
MOBEJICHUECKUX
MPUCIIOCOOJICHUH,

Mo U (UKaIIMOHHAS
M3MEHYHUBOCTH (Ha 6a30BOM
ypoBHe). PacTutenbHbie
COOOIIIECTBA Y UX THUIIHI.
Pa3Butne u cmeHbl
PaCTUTENIbHBIX COOOIIECTB.

HccnenoBarenbckue
paboThl «IKOJIOTHUECKUE
HUIIU BOKPYT TEOS —
onucanue pakTopoB
OKPYXarOUIEH CPEIIbD».
UccnenoBarenbckue
paboTHhI
«DEHOTOTUYECKHUE
HaOIIOIEHUY .

Moayab «OCHOBBI pact

eHHEeBOACTBA» /-8 Kiacchl (68 yacoB)

TeMbl

OcHOBHoOeE cofepxkaHue

JlesiTeJIbHOCTD
IKO0JbHUKOB

Tema 1. BBegenue B
PacTeHneBOACTBO
(2 1)

Yro-Takoe pacCTeHUEBOACTBO:
OCHOBHBIE (haKTOPBI
BBIPAILIMBAHUS PACTCHUM.
Hcropus pazButus
arpOXMMHYECKUX 3HAHUNI
(paboter M.B. JIomonocoga, IO.
JInbuxa, Byccenro, B.B.
HoxyuaeBa, K.A. Tumupsizena,
IT.A. Kocteruena, [.H.

[IpakTrueckas pabora
«bouxka JIubuxay.




[IpsiHUITHUKOBA U 1Ip.).

Tema 2.
ArpoTexHHYeCcKui
IKcnepuMeHT (6 1)

IIpaBuia MocTaHOBKH
arpoOdKCIEPUMEHTOB.
ITocTaHOBKA DKCIIEPUMEHTOB C
pacteHusIMUA. BbIOOp TeMBI,
COCTABJICHUE TUITOTE3bI, IEIU U
3aJ1a4y KCIEPUMEHTA 10
BBIPAIIUBAHUIO PACTCHUH B
KOHTPOJIUPYEMOU CpeJie.
KoHTponu, moBTOPHOCTH,
IIPOBEJCHNE DKCIIEPUMEHTA.
[ImaHrpoOBaHME SKCIEPUMEHTA.
OueHka pe3yinbTaToB
DKCIIEPUMEHTA.

OcBoeHue TEXHOIOIruu
KpYIJIOTOAMYHOTO BBIPALIMBAHUS
cajaToOB U MUKPO3EIICHU B
KOHTPOJIUPYEMBIX
VCKYCCTBEHHBIX YCIIOBHSIX.

Hccnenosarenbekast
pabora «DakTopkl,
BJIMSIOLINE Ha
IIpopacTaHue ceMsH (pOCT
IIPOPOCTKOB)».
[TpakTnueckas pabota
«CO0p yCTaHOBKH JIs
BBIpAlIMBaHUs PACTEHUN B
KOHTPOJIUPYEMBIX
YCIIOBHSIX».

Tema 3. Poub
XHMHUYECKHUX
3JIEMEHTOB B
NMTAHUU PACTEHUH

(20 9)

Bopa. PactBop. BeITsikKa.
AHHMOHBI, KATUOHBI,
BJIEKTPONPOBOAHOCTL U pH
pactBopa. Ponb xumuueckux
AJIEMEHTOB B ITUTAHUU PACTEHUH.
[TonyuyeHne NUTATENBHBIX
BEILIECTB PACTCHUSIMU.

Y noOpenusi: opraHU4ecKue,
MUHEPAJIbHbIE,
MUKpoOHosioruueckue. Tumsl
MATAHUS pacTeHui. Bo3nymHoe
1 MUHEpaJibHOE (KOPHEBOE)
MUTaHUE pacTeHuil. Tpancnopt
MUTATEJIbHBIX BEIESCTB
pPAaCTEHUI: BOCXOIALINT U
HUCXOSMMN TOK. Baxkuenime
Kanuiinele, pochopHbie U
a30THBIC yI0OPEHUSI, X
cBoucTBa. [IpocThie U CITOKHBIE
yaoOpeHwus.

Poct u pa3BuTue pacTeHui:
3Tarnbl OHTOTEHE3a, PAKTOPHI,
BIIMSIFOIIME HA POCT PACTEHUM:
CBET, T'YCTOTa MOCAJI0K, TUTaHUE,
cyocTpar.

Oco0OeHHOCTH TUTaHUS

[IpakTrueckas padbora
«CxeMbl TUTaTEIbHBIX
pactBOpOB. Pacuer 103
yAOOpEeHu st
MUTATEIBHBIX PACTBOPOBY.
[IpakTrueckas pabora
«ITpaBuna cmemBanus
yAOOpEeHUIN
[IpakTrueckas padbora
«IInTanne pacrenuni:
TEXHOJIOTUS
MPUTOTOBJICHHUS
MUTATENBHBIX PACTBOPOB
JUTSL pa3HBIX KYJIBTYPY.
[IpakTuueckas padbora
«MOHUTOPUHT
MUHEPAIbHOIO MUTAHUS
pacTEHUI».
[IpakTrueckas pabora
«PacturenpHas
JIMAarHOCTHKA.
Hccnenosarenbekas
pabota «Or1eHka
COCTOSIHUSI KOMHATHBIX
paCTEHUH, PACTEHUMN Ha
LIKOJIbHOW TEPPUTOPUH,




pacTeHuii a30ToM. A30T U €T0
3HA4YEHUE B KU3HU PACTECHUMU.
@opmsbI a30Ta U UX
MpEeBpaIlEHUE B OYBE.
HcTtounuku pocdopa mms
pacTeHusl. 3HaUCHUE
dbochopcoaepxammx
COEMHEHUN B KJeTke. Posb
MaKpOIPTUYECKUX COCIMHEHUN
dbocdopa B sHEPreTHIECKOM
oOMeHe.

Bnusinue kanus Ha pU3nYecKue
CBOMCTBA IIPOTOILIA3MBbI, HA
(hepMEeHTBI YIIIEBOIOPOIHOTO
oOMeHa, cuHTE3 OEIKOB U Jp.
Ponp kanus B moaaepKaHuu
MOHHOTO 0ajaHca B TKaHIX, B
MIPOIIECCAX CAMOPETYIISALIUH.
Perymaropnas u
CTpYKTypooOpa3zoBaTeabHas
POJIb KAJIbIKS. Y4YacTUE B
00pa3oBaHUU KJICTOUYHOMH
CTEHKH, MOJIEpKAHUN
CTPYKTYpbI MEMOpaH U
PEryJIAIus X MPOHUIIAEMOCTH.
3HaYCHUE MArHus B
MeTaboJIM3Me paCTEHUM.
Marnwuii B coctase xsiopoduiiia,
CXOJICTBO XJIOpouiUIa U
reMorjo0rHa Kak
CBUJIETEIIbCTBO €AMHCTBA
OpTraHUYeCKOTO MHUpA.

Cepa u ero OCHOBHbIE
COCIMHEHUS, UX POJIb B
CTPYKTYPHOU OpraHu3aluu
KJICTKH, y4acTHE B
OKHCIIUTENIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUIX
MHUKpO3TIEMEHTHI.
IIpencrasienus o ponu
MHUKPO3JIEMEHTOB B
MeTab0JIM3ME PACTEHUH.
Oco0GeHHOCTH TOCTYTIICHUS
MHUKPO3JIEMEHTOB B PACTCHHSI.
CuHeprusM u aHTaroHU3M

yCTaHOBKA MPUYUH
MaTOJOTUYECKUX
COCTOSIHUU (TIpU
HaJIMYun)».
Hccnenoarenbckas
pabota «O1eHKa BIUSHUS
Pa3IUYHBIX 3JIEMEHTOB Ha
COCTOSIHUE PACTCHHI
(cocTaBiieHHE Pa3TUYHBIX
MTOJAKOPMOK)».




QJICMCHTOB IIMTaHUA paCTeHHﬁ.
PacturennHas JUAarHoCTHKa 1
MECTOObI I/II[GHTI/I(bI/IKaI_[I/II/I
HGILOCTaTKa/ M30BITKA DJIEMEHTOB
ITUTaHHA.

Tema 4.
Peryasitopsl pocta
pactenuii. 3amura
pactennii (4 4)

[lonsATHE O perynsaTopax pocra
pacteHuii. CTUMYJISITOPBI POCTa
— (UTOTOPMOHBI (ayKCUHBI,
ruO0epeIUTHHBI, TMTOKWHUHBI ).
HNHrubuTopsl pocTa pacTeHHIA:
1. mpupoubie (abciu3zoBas
KHCJIOTa ¥ HEKOTOPBIC
(heHONbHBIE BEIIECTBA
(uxymapoBasi, KOpu4yHas,
CAJIMIINIIOBAS KUCJIOTHI).

2. CHHTETUYECKUE
(MophaKTUHBI, peTapIaHTHI,
nedoMuaHTbl, JECUKAHTHI,
repOutuabl). DUTOMOHUTOPUHT
Y OIICHKA COCTOSIHUS PACTEHUM.
CoBpeMeHHBIE CTTIOCOOBI
MOHUTOPHWHTA.

3ammTa pacTeHUM OT
BPEAUTEIICH: OCHOBBI
onomeTo/1a.

[TpakTrueckas paboTa
«DUTOMOHUTOPUHT U
OLICHKA COCTOSIHUS
pacteHuii. CoBpeMEHHbIE
CIIOCOOBI MOHUTOPHHTAY.
Hccnenoparenbckas
paboTta «Bnusiaue
reTepoayKkCcuHa Ha
npopactaHue (pocT Ha
pa3HBIX CTAUSAX, B Pa3HbIX
YCIJIOBUSIX) pa3IMyYHBIX
pacTeHU».

[IpakTrueckas padbora
«HCcekTapun: npaBuia u
YCIJIOBHSI pa3BEACHUS
MOJIE3HBIX HACEKOMBIX).

Tema 5. Boanasi,
necyaHasi u
MOYBEHHAs
KYJbTYPbI, HX
NpUMEeHeHue B
BbIPAIMBAHUU
pacTeHuu.
Dusznoaorus
pacrenuii (8 )

BonHas, necuanasi 1 moYBeHHast
KYJIbTYPBbI, UX IPUMEHECHHE B
BBIPAILIMBAHUMN PACTECHUM.
IIpoBeneHre BoABI B KOPHE U
cTeOJie pacTeHHUIl.

Boaneiil pexxuM pacTeHui:
CTPOEHHUE YCTHHUII: (PaKTOPHI,
BIIMSIOLIME HA UX PACKPBITUE U
3aKpBITHE. 3HAYCHHE MEXaHU3Ma
pEryJIAlu UCTIAPEHUs BJIaru
pacTeHHEM.

POTOCUHTE3 — YHUKAJIbHBIN
MpolLecC pacTeHui. TeMHOBas 1
cBeroBas (a3bl HOTOCHHTESA.
3HadyeHue (HOTOCHHTE3A IS
YKUBBIX OpraHu3MOB. DaKTOPbI
pOCTa pacCTeHU: BO3AYX U
aspanus. [logzemHoe npixanue
pPacTeHU: COCTAaB OYBEHHOTO
BO3/yXa, ra3000MeH. ['a3000mMeH

[IpakTrueckas pabota
«KopHeBoe naBiieHUE.
[IpakTuueckas paborta
«IIpurorosnenune
npemnapara yCThHIl
METOJIOM CJIETIKA.
Hccnenosarenbckue
paboThl « Biusiame
YCIIOBHM COAECPKAHUSA
pacTeHUN HA KOJIUYECTBO
YCTBHID.

[IpakTrueckas pabora
«DyHKIMOHAJIbHAS
JIMarHOCTHKA PAaCTEHUU T10
AKTUBHOCTHU
XJIOPOTLIACTOBY.
Hccnenosarenbekas
pabora «OnpeneneHue
xjopoduiina A u b,
OLICHKA




pu 0ECITOYBEHHOM
BBIpAIBaHUH.

(bOTOCHHTETHYECKOU
aKTUBHOCTH PACTEHUH U
(baKkTOpOB, BIUSIONINX Ha
HEey.

[TpakTrueckas paboTa
«Ansparnus, COz u Os.
JIpIXaHuEe pacTEHUN.
[TpakTnueckas pabota
«/lpIxaHue pacTEeHNN:
OLICHKA HHTEHCUBHOCTH
JBIXaHUS PACTEHUUN U
IJI0JIOBY.
HccnenoBarenbekue
paboTsl «BnusHue
croco0a BbIpalMBaHuUs
(cocTaBa nuTaTENBHON
CMECH, CXEMbI BHECEHUS)
Ha POCT U pa3BUTHA
Pa3INYHBIX PACTCHUI».

Tema 6.
KyJabTypHble
pacTeHmusl.
CoBpemeHHbIC

ACHEeKThI CeJIeKIUU
(20 9)

Kak yenoBek cTana ucnoiab30BaTh
pactenusi? CBs3b pa3BUTHS
LHMBHJIM3AIUM YEJIOBEKA U
OJIOMAIlTHUBAHUS PACTECHUI.
JlomecTukanus.
HacnencTBeHHOCTE U
W3MEHYUBOCTH — OCHOBHBIE
CBOMCTBA KUBBIX OPTraHU3MOB.
HN3menunBocTh. Buabl
W3MEHUYUBOCTb.

['en —maTepuabHBII HOCUTEID
HACJIECTBEHHOCTH U
M3MEHUYMBOCTU. HyKkenHOBbBIE
KHCIOTHL. Jlokann3anus
T€HETUYECKOr0 MaTepuasia B
KjeTke. Jlenenue KiIeTok.
Perukanus JIHK. OcHoBHast

JI0TMa MOJIEKYJISIPHOM OHUOJIOTHU.

Tpanckpunius. TpaHcaanus.
Myranun.

DddexT OyTHUIOYHOTO
TOPJIBIILIKA U TEHETUYECKOE
pasHooOpasue. Uto Takoe
reH0aHk? 3aueM COXpaHsITh
T€HETUYECKUE PECYPCHI
pactenuii? OCHOBHBIE CTIOCOOBI

Juckyccus
«JlomecTukanus, Bce 1
pacTeHUs ¥ JKUBOTHBIC,
KOTOPBIC KUBYT PSATIOM C
YeJI0BEKOM UM
0JIOMaIITHUBAIOTCH ?
MOHO 11 cUUTaTh
TapakaHa 0JIOMalllHCHHBIM
AKUBOTHBIM?».
[IpakTruueckas padbora
«MonudukarmonHas
W3MEHYHUBOCTH (JIUCTHS,
UTOJIKU C OJTHOTO
JIEpEBA)».

[IpakTuueckas padbora
«I'eH — MHCTpYKLK 110
cObopke kieTku (Ha bucepe
UJTU KOHCTPYKTOPE)».
[IpakTrueckas pabora
«MyTanus Ha OytepOpoe
(J1r0601 00BEKT U3
npeaplayIen paboThl, Te
W3MEHEHNE HHCTPYKITUN
MIPUBENIET K U3MEHEHUIO
BHEIIIHETO BUJIA
00BeKTa)».




COXPAHEHUS TeHETHICCKUX
pecypcoB pacteHuit (ex Situ m in
situ).

3nauenue pabot H.M. Basunosa.

3aKOH rOMOJIOTHYECKHX PSI/IOB.
LleHTpBI TPOUCXOXKICHHUS
KyJbTypHbIX pactenui H.!.
Basunosa u I1.M. XXykoBckoro.
OCHOBHBIE METO/IbI CEIEKIIHH.
['mbpunnzanus. ®opmel oTOOpA.
OcCHOBHBIE HANPABICHUS
CEJIEKLNU: YIIyUYIIEHUE
YPOKaUHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U aOMOTUYECKUM
dakTopam.

Ectb nm xxu3up B mpobupke?
buoTexHOIOTHs KyJIbTypPHBIX
PaCTEHUM.

Kak yenoBek Moxker
MOAU(PUITUPOBATH PACTEHUS?
['eneTnyeckoe peJakTUPOBAHUE.
CoBpeMeHHbIE TOAXO0IbI U
JIOCTUKEHUS TEHETUYECKOTO
pPEIAaKTUPOBAHUS PACTCHUMN.

[TpakTrueckas pabota mo
rpynnam «OTkyzaa Ha
HAIIMX CTOJaX

(b pPyKTBI/OBOLIN/3TAKIY.
[TpakTraeckas pabota
«BpipamuBaem ropox. Kak
MIPOBECTH CKPEIIUBAHUE Y
ropoxay.
UccnenoBarenbckas
pabota «BreIpaiiuBanue
pacTeHuil B IpoOUpKeE»
(MO>HO BOCIIOJIB30BaThCS
pe3ylbTaTaMu
PEIbITYIINAX
HKCIIEPUMEHTOB TIO
COCTaBIICHUIO
MUTATENFHBIX PACTBOPOB
JIJIS1 paCTEHUN).
[IpakTrueckas padbora
«]'eHOMHBIE HOKHUIIEI
(MonmenupoBaHue pabOThI
cuctembl CRISP-Cas)».

Tema 7.
PacTtureabHast

npoaykuus (8 1)

Hanzemurbie 1 moa3eMHBIE
opranbl pacteHuit. [Tooer u
BUIOU3MEHEHHBIN ITO0OET
pactennii. CriocoObl
Pa3MHOXKEHUS PACTEHU.
[TonsaTue 0 kauecTBE MPOTYKTOB
nutanus. [Ipo6remsl
KOHKYPEHITUU OTEUYECTBEHHBIX
MPOJTYKTOB ITUTAHUS C
uMNopTHeIMU. JlorucTrka
JIOCTAaBKHU U CPEICTBA
COXpPaHEHUS IPOIYKTOB
MUATAHUS.

MuKpo3esieHb: OJIE3HOCTh U
TEXHOJIOTHUSI.

XUMHUYECKUHN aHAIU3
npoaykiuu. OCHOBBI
CHEKTPO(HOTOMETPHUH.
[ToreHIMOMETPHA.
Xpomarorpadus.

[IpakTruueckas padbora
«IIpenenbHO nOITyCTUMBIE
konneHTparuu (IT1K) u
METOIBI KOHTPOJIS
0e30macHOCTH
PaCTUTENBHBIX MPOAYKTOB
TTATAHUSD».
HUccnenosarenbckas
paboTta «O11eHKa KayecTBa
BBIPALLICHHOMU
MUKPO3eJIeHn» (JIU00
CBOSI, OO U3 Mara3uHa).
[IpakTrueckas paborta
«MeToap! OlLlEeHKH
Ka4yeCTBa paCTUTEIIBHON
MPOIYKIIMU: XPAHCHHE U
COXPaHHOCTb
MUTATETHHBIX BEIIECTBY
(o mocTymHOMY
000pyIOBaHUIO).
UccnenoBarenbckas




paborta «OnpeneneHue
BuTamuHa C METOJ0M
0OpaTHOTO TUTPOBAHUS B
IUI0JaX Ha pa3HOM CPOKeE
(cmoco0e) XpaHEeHU .

Monayanb «bruorexHosnorus» 7-8 kiaccol (68 yacoB)

TeMbl

OcHOBHOE coepKaAHUE

JlesiTEeJIbHOCTD
MIKOJbHUKOB

Tema 1.
Bbuorexnojiorust
(4 v)

[Tonarure OMOTEXHOIOTUH. 3aUeM
YeJI0BEKY OMOTEXHOJIOTHH, B YEM
WX MPEUMYIIECTBO Mepe]]
XUMUYECKUM CUHTE30M. OCHOBHBIE
OMO000OBEKTHI OMOTEXHOJIOTHH:
MIPOMBIIICHHbBIE
MUKPOOPTaHU3MBI, KJIETKUA U TKaHU
pacTeHUuH, )KUBOTHBIX M YEJIOBEKA,
OMoOKaTaIu3aToOpPHI.

ChIpbe 1151 OMOCHHTE3a U OLIEHKA
€ro OMOJIOTUYECKOM IIEHHOCTH.
OCHOBHBIC HCTOYHHKH YTJIEpO/a,
azora, pocdopa, MUKPOIJIEMEHTOB.
HccnenoBanre HOBBIX HCTOYHUKOB
CBIPbs (BKJIFOYAsi BOIIPOCHI €0
NpeaBapUTeNbHON 00paboTKH),
pa3paboTKa HOBBIX MTUTATEIBHBIX
Cpell, B TOM YHCJIC BKIIOYAIOITUX
OMOCTUMYJISITOPBI U IPYTHE
AJIIEMEHTHI YIIPABJICHUS U
ONITHMH3AIINHU TTPOIIECCOB
onocuuTe3a. MeToanl
ONTHUMM3AIINN TTUTATCIIBHBIX CPE.

[IpakTudeckas paboTa
«IIpumepsr
MPUMEHEHUS
OMOJIOTHYECKUX
00BEKTOB B TBOEH
KU3HHY.

Tema 2.

MuxkpooOuoJiorus
(12 g)

ITonmoxeHnne npoKapuoToOB B
CHCTEME OPTaHMYECKOTO MHpA.
Crtpoenue 0akTepuanbHON KIETKH.
Knaccuduxarus 6akrepuil.
Mopdomnorus 6akrepuii. [IpocTeie
U CJIOKHBIE METO/IbI OKPAIITNBAHUS
OaxTepuii. uznonorusi OaKTEPUIiA:
MUTaHue, IbIXaHue, POCT U
pa3MHOXKeHUE. 3HAKOMCTBO C
JIOMEHOM Apxeun
(PKCTPEMOHITEHOCTB,
OCOOCHHOCTU CTPOECHUS KIIETKH ).

IIpakTuka.
Jlabopatopnas pabota
«DUKCUPOBAHHBIE
npenaparbl OaKTepUH.
Omnpenenenre Gopmbl
MPEIOKEHHBIX
KYJBTYP
MHUKPOOPTaHU3MOB,
UCIIOJIb3Ys IPOCTOM
METO/I OKPACKI.
JlaGopatopHas paboTa
«Ornpenenenue Tumna




MOJIOYHOKHCI0€ ¥ CHUPTOBOE
opoxenue. @oToTpodHbBIC U
XeMOoTpo(dHbIE GaKkTepHH.
Kunetnueckoe onrcanue nporecca
poCTa MUKPOOPTaHU3MOB.
OKCHOHEHIIMAIbHASI MOJIENIb POCTA.
Kuneruka rudenu
MHUKPOOPTaHU3MOB.

[Tatorennsie OakTepun. YymHas
najoyka v 4YepHasi CMEpTb,
0O0TyJIU3M, CTOJIOHSK, TYOEPKYJIe3.
Ucropust 60pb0OBI ¢
OakTeprabHBIMU UHDEKITUSIMU.
Bolina 0eCKOHEUHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPUIA.
MexaHu3MBbl IeUCTBUH
aHTUOMOTHUKOB. MEXKIIETOUHAS
KOMMYHUKaIus 0akrepuid. YyBcTBO
KBOpyMa.

[Ipumenenue 6akTepuii
yenoBekoM. Knnetnueckoe
onucaHue OMOCUHTE3a MPOAYKTOB
MHUKpOOpraHu3Mamu. bakrepun,
KOTOPbIE MOTYT pa3jiarathb
TJIACTHK.

Muxkpoopranusmel B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHBIEC acCOlUAIINT
pPAcTEeHHI ¢ MUKPOOPTaHU3MaMU

KJIETOYHOU CTEHKU
METO/IOM OKpAaIlIUBaHU
no ['pamy» (mpu
HaJU4YHUH PEAKTHUBOB).
JlaGopatopHas paboTa
«IIpurotoBnenue
MPYKU3HEHHBIX
npenaparoB
MOJIOYHOKHUCIIBIX
OaKTepuin».
JlaGopatopHas paboTa
«IToceB cMbIBa € pyK Ha
yamku [lerpu».
JlaGopatopHas paboTa
«Bplenenue YucTon
KYJIbTYpbI OaKTEpUH.
Meron pa3BeeHUN.
Merton ucTomaromero
HITPUXA.
JlabopaTopHas paboTa
«Mopdonoruueckas
XapaKTepUCTUKA
BBIJICJICHHOMN YMCTOM
KYJIbTYpPHI:
XapaKTepUCTHKA
KOJIOHHH, (popma
OaxkTepuii, TUTI
KJIETOYHOM CTEHKI.
JlaGopatopHas paboTa
«CpaBHeHue pocta
MUKPOOPraHU3MOB Ha
qarke 0e3 u ¢
n00aBIIeHUS
AHTUOHMOTUKOBY.
Uccnenosarenbckas
pabota «Ilouck
MUKPOOPraHU3MOB
00J1a1aromx
AHTAarOHUCTUYECKOU
AKTUBHOCTBIOY.
UccnenoBarenbckas
pabota «Brinenenue
MOJIOYHOKHCIIBIX
OakTepui,
UCCIIEIOBAHUE UX




aKTUBHOCTU.
UccnenoBarenbckas
pabota «Beiaenenue
OakTepuil MOJIE3HBIX
JUTSL PACTEHUID.

Tema 3.
JyKapuOTHYECKHUE
OpPraHu3Mbl B
OMOTEXHOJIOTHH
(mi1ecHeBbIe TPUOBI,
AP OKH,
Bogopocan) (12 u)

[InecHeBbIe TPUOBI MPOTYIICHTHI
OMOJIOTMYECKH aKTUBHBIX BEIIECTB
OO01mast xapakTepUCTUKA IPOXIKEN
caxapoMuLeToB. McTopus
WCIIOJIb30BaHUs IPOKIKEN B
TpPaJAUIIMOHHON OMOTEXHOIOTHH.
TexHoyoruu BUHOJETUS U
XJ1e00ICUCHMS,
CIEHUAIM3UPOBAHHBIE PACHI
Ipoxoxei. MeTabon3M IPOXIKEN.
Peakuust cniipTOBOTOo OpPOKEHMUS.
[lomy4deHne BTOpUYHBIX
MeTabO0JIUTOB B APOXIKaxX. Jpoxku
KaK MPOJYLIEHTHI OMOTOILIUB.
[Tomy4yeHnue 1eneBbIx OETKOB B
JPOXIKAX.

Oco0EeHHOCTH BEreTaTUBHOTO U
MOJIOBOT'O Pa3MHOMXEHUS Y
JIPOAOKEN, 3HAYCHUE U3YUYEHHUS
MHUTO3a U IIUTOKKUHE3a IS
ONTUMU3AIUHU TTPOLIECCOB
KYJbTUBUPOBAHUS JPOKIKEBBIX
ITAMMOB, TOHUMAHUS TPUYUH
MaTOr€HHOCTH POAOKEN U TPpUOOB,
MOMCKa MUIIIEHEN PYHTUIIUIOB U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
MpenapaTos.

Bopopocnu — nepcrieKTuBHbIN
OOBEKT JIsl MPOU3BOJICTBA OEJIKa U
yIieBoJ0B. bruorexHomornueckue
METO/IbI OYMCTKH TBEP/BIX,
KUJIKUX OTXOJI0B U Ta3000pa3HbIX
OTXOJI0B MPOU3BOJICTB. CTOUHBIE
BOJIbl. CXEMBbI OUYUCTKH.
buodunbtpsel, a3poTeHKH,
METAHTEHKH, OKCUTEHKH.
AKTUBHBIN W U BXOJSIIIUE B HETO
MHUKpPOOpraHu3msl. Mcrons3oBanue
BOJIOPOCJIEN B OUUCTKE CTOYHBIX
BOJI.

JlaGopatopHas paboTa
«IToncuer kireTok
TPOXKKEN B Kamepe
['opsieBay.
JlaGopatopHas paboTa
«OO0HapyxeHHne
MPOJAYKTOB CHUPTOBOTO
OpOKEHUS: STHIIOBOTO
CIIUPTA U YTIIEKUCIIOTO
razay.

JlaGopatopHas paboTa
«HabOmronenue
Pa3MHOXKECHUS
JIPOKKEBBIX KIIETOKY.
[Ipaktruueckas pabora
«Ilomyuenue TBOpoOra u
Keupa Ha OCHOBE
MOJIOYHOKHUCITBIX
OaxTepuin.
[IpakTrueckas padbora
«OCcHOBHBIE BH]IBI KBaca
U UX XapaKTEPUCTUKA
«Jlpoxxu u
MOJIOYHOKHCJIbIE
OaxTepuu,
MIPUMEHSIEMBIE JIJIS
MPOU3BOJICTBA KBACay.
[IpakTrueckas pabora
«CpaBHUTENbHBIM
aHaJIu3 Pa3BUTHUS
JIPOKKEN B a3pOOHBIX U
aHa’pPOOHBIX
YCIIOBUSIX».
[IpakTrueckas pabora
«MeTtobpl OLIEHKH
CBOWICTB
XJIeOOTMEKAPHBIX
TIPOMKIKEN.
OcobenHoctu
NpUMEHEHUs




MIPECCOBAHHBIX,
CYIIICHBIX U
WHCTAaHTHBIX
TPOACKEN.
Hccnenoparenbckas
pabota «Bnusinue
(U3HKO-XUMHUECKUAX
(bakTOpoB HA KAYECTBO
OMOTEXHOJIOTHUECKOM
npoayKiuu (KBac,
Kedup, CIp, XIed u
Tp.)».
Hccnenoparenbekas
pabota «Bnusinue
(hU3UKO-XUMUUECKUX
(bakTopoB Ha poCT
Bojgopociu (Chlorella
vulgaris)».

Tema 4.
HacaencrBenHnas
undopmanus (8 u)

HacnenctBeHHOCTD 1
W3MEHYUBOCTH — OCHOBHBIE
CBOMCTBA KMBBIX OPTAaHU3MOB.
HN3menunBocTh. Bunsl
W3MEHYHUBOCTb.

I'en —MarepuanbHbIA HOCUTETD
HACJIEJICTBEHHOCTH U
n3MeHUMBOCTH. HykiienHOBBIE
KUCIIOTHI. JIoKanmu3amust
T€HETUYECKOr0 MaTepuaia B
KieTke. JlelieHue KIETOoK.
Penmukanus JIHK. OcHoBHas
JIOTMa MOJIEKYJISIPHON OMOJIOTHH.
Tpanckpunuus. Tpancusuus.
Myranun.

[IpakTrueckas padbora
«MoaudukanuonHas
U3MEHYUBOCTb (JIUCThS,
UTOJIKU C OJHOTO
JIEpEBA)».
[IpakTrueckas padbora
«I'eH — MHCTpyKIMS 1O
cOOpKe KJIETKH (Ha
oucepe nuiu
KOHCTPYKTOpPE)».
[IpakTrueckas pabora
«MyTanus Ha
oytepOpoae (Jroboi
O0OBEKT U3 MpeabIayIeh
paboThI, T/IC U3MEHEHUE
WHCTPYKIUU TIPUBEICT
K U3MEHEHUIO
BHEIIHETO BHJIa

00BEKTa)».

Tema 5. ITomoxeHnne BUPYCOB B CUCTEME ITpocmotp

Bupycosorusi (6 4) | opranndeckoro mupa. CTpyKTypa U | JOKyMEHTAIBLHOIO
XUMHUYECKUI COCTaB BUPYCOB. ¢unpMa o BUpycax.
Knaccudukanus Bupycos. [IpakTuyeckas pabora.
Penponykuus BupycoB. Bupycel - | «Meton pa3BeneHun».
BO30YIUTENN MH(PEKIIMOHHBIX [IpakTrueckas padora.
0one3Hnei. OHKOBUPYCHI. «TutpoBanue
bakrepuodaru: ctpoenue, O0akTeprodarony.




CBONCTBA, IPUMEHEHHUE.
buonornueckue MeTo 11 60PHOBI C
BUPYCaMH.

Tema 6. I'ennast OCHOBBI TEHHON UHKEHEPUHU. [IpakTrueckas pabora
UHKEeHEePHUs U Bekropa. Cniennduueckue «OHJOHYKJIE€a3bl
OMOTEXHOJIOTHU (bepMeHTHI OaKTepUid. pecTpukiuy (pabota ¢
(8 ) buorexHomornu NpoayKIuu HYKJICOTUTHBIMU
0eJIKOB B OaKTepuaIbHBIX MOCJIEIOBATEIbHOCTSIMU
KyJbTypax. JJocTimxenus reHHon Ha Oymare)y.
WHXEHEPUHN U OMOTEXHOJIOTHH. [TpakTrueckas padoTa
CRISPR/Cas — cucrema «["eHHBIE HOKHUILIBI -
aJalTUBHOTO UMMYHHUTETA CRISPR/Cas
Oaktepwmii u apxeii. [MO. Mertonsr | (MOAenupoBaHUE Ha
nonyyenus: ' MO. Oymare)».
Urpa-guckyceus:
«Bprpaii rpaHT Ha
coznanne ['MO».
Tema 7. JloMecTukanust OCHOBHBIX Juckyccus
BuorexHosiornu B JIOMAITHUX KUBOTHBIX; «JloMecTukanus, Bce JIn
’KHBOTHOBOJICTBE COBPEMEHHBIE HKCTIEPUMEHTHI MO pacTEHHUs U )KUBOTHBIE,
(8 u) JIOMECTUKAIIUU )KUBOTHBIX KOTOPBIE KUBYT PSAIOM
(Jucuua, HOpKa u JIp. — C YEJIOBEKOM UM
JKCIIEPUMEHTHI HAYYHOU LIKOJIBI OJIOMAITHUBAKOTCA?
akanemuka bensiena). MoOXHO JI1 CUMTaTh
CoBpeMeHHbIE METO/IBI B TapakaHa
YKMUBOTHOBOJICTBE: TPAHCIJIAHTALIUS | OJJOMAIIHEHHBIM
AMOPUOHOB, XUMEPHBIC YKUBOTHBIC, | ) KUBOTHBIM 7).
KJIOHUPOBAHHE. [IpakTrueckas pabora
OcHoBHBIE 00JIE€3HU KUBOTHBIX U «Meroauka
POJIb MATOT€HHBIX KJIOHUPOBAHMUS
MHKpPOOPTaHU3MOB M Mapa3uToOB B | (MOAEIMPOBAHUE HA
pa3BUTHH 3a00JICBaHN JOMAITHUX | Oymare).
YKUBOTHBIX U OCHOBHBIX Mepax [IpakTrueckas pabora
O0pKOBI C HUMU; POJTH TIOJIE3HBIX «CocraBiieHH€e paloHa
MHUKPOCUMOHOHTOB B OPTaHU3ME MUATAHUS )KUBOTHOTO,
KUBOTHBIX. [TonoxurensHoe pacyeT pacxo/I0B Ha
1no004YHOE (OTpULIATETBHOE) COJIEPIKAHUEN.
BO3/ICHCTBUM AaHTUOMOTUKOB Ha HccnenoBarenbekas
OpraHu3M B XOJI€ JICUCHUS pabora «O1eHka
YKUBOTHBIX; 1IEJIU U 3a]1a4u KauecTBa MOJIOYHOM
BeTepuHapuu. buorexnonorus POy KLIHANY.
KOPMOBBIX MpenapaTosB.
Tema 8. OCHOBHBIE METOJIbI CEJIEKIIUH. [IpakTrueckas pabora
buorexHosoruu B ['ubpuanzanus. @opmel oTOOpA. «BpIpamuBaeM ropox.
pacTeHHeBoOACTBE OcHOBHBIE HaIlpaBIEHUS Kak nposectu




(10 a)

CEJIEKLINU: YIIyUIICHUE
YPOKaMHOCTH, YCTOMYUBOCTH K
OMOTUYECKUM U AOMOTUYECKUM
(dbakTopam.

OCHOBHBIE MTOAXO/IbI CEJICKIIUN U
OMOTEXHOJOTUH KYJIbTYPHBIX
pactenuii, [ ubpuauzanus,
OTJaJICHHAsl THOpUIU3aLus,
UCKYCCTBEHHBIN 0TOOD, T€TEPO3UC,
TpaHcopmarys, MyTareHes,
T€HETUYECKOE PETAKTUPOBAHHUE).
Uctopus cenexkuuu B Poccun n
MHUpPE, UCTOPUS PA3BUTHS
BAKHEHMIINX COPTOB KYJIBTYPHBIX
PaCTEHUMN.

Kak yenoBek Moxker
MOUDUITUPOBATEH pacTeHUs?
I'enHas unxeHepus pacteHuit: Uto
TaKO€ T€HETUYECKast NHKECHEPHS
pacteHui. TpaHCTeHHBIE pACTEHUS.
Mertonpl nonyuenus. O6pazoBaHue
OIYXOJIEN Y PACTEHUN.
Arpo0OakrepuanbHas
tpanchopmarus: Ti-mua3Muabl.
I'ensr T-JIHK. MonekyisipHo-
IF€HETUYECKUE MEXAaHU3MBI
Tpanchopmaruu. ['eHeTnueckoe
penaktupoBanue. COBpeMEHHBIE
MOAXOJbI U TOCTUXKEHUS
T€HETUYECKOTO PEaKTUPOBaHUS
pPaCTECHUM.

EcTb 11 xu3Hb B poOupke?
buotexHOM0THsI KYJIBTYPHBIX
pPaCcTCHUMN.

CKpEIIMBaHUE Y
ropoxa.
[Ipaktuueckas padbora
«]'eHOMHBIEC HOKHHUIIBI
(MomenupoBaHue
pPabOThI CUCTEMBI
CRISP-Cas).
UccnenoBarenbckas
pabora «BsipanuBanue
pacTeHuil B MpoOUpKe»
(MOHO
BOCIIOJIb30BaThCS
pe3yibTaTaMu
MPEABITY X
AKCIEPUMEHTOB IO
COCTaBJICHUIO
MATATETHHBIX
PacTBOPOB JIsI
pacTeHui).

Moayab «MoJsiekyasipHble OCHOBBI (PM3MO0JI0THH U (papMakoorum» 9 Kiacce

(68 uyacos)
Tembl OCHOBHOE COIepKaHune JlesiTeTbHOCTh
IIKOJbHUKOB

Tema 1. Bsenenune. buorennrnie anemenTsl: | McciaemoBaTenbekas

dusuosoruveckas | opradorensl: O, C, N, H. pabora

xumus (20 4) AxTuBHBIE opMBI KUCTOpoaa, ux | «KonmnuecTBeHHast
MOJy4YeHre, HeUTpaau3anusl. OIICHKA COJIePKAHUS
Makpo3J1ieMEeHTBI: TTPOIIEHT MHUKPO3JIEMEHTOB WJIU




COAEPKaHUS B OPraHU3ME,
BBITIOJTHsIEMast QyHKIIUS,
COJIep>KaHKE B IPOIYKTaX MUTAHUSI.
Ca2+ - cBsa3pIBaroONMe OCIKH,
JICTIOHUPOBAHKE KaJbIIUS,
peryisilivs ypOBHSA KaJblIUs B
OpraHu3Me: TOPMOHBI TTOYeK. Mg —
CTpoeHHe XJopoduiia, ero
AKTHUBALIUA COJIHEYHOU SHEPTUEH.
MUKpO3IEMEHTHI: B KAKUX
MOJIEKYJIaX COJIepKaTCs,
BBITIOJTHsIeMas QyHKITHS,
COJIep>KaHKE B MPOYKTAX MUTAHMUS.
[TocnencTBust nepeI03uPOBKU
MUKpoO3JieMeHTamu. Fe —
yCBanMBaeMbI€ TUITbI COCTUHEHUN
*kesesza. ['eMornporenssl,
reMOlMaHuH, HUTOXpoMbl. Cu —
YCBOCHHUE U TPAHCIIOPT ME/IHU.
benku, conepxaniue Meb.
[TaTonornueckne CUHAPOMBI
Menke u BuiabcoHa, CBsI3aHHBIC C
MeTa00JIU3MOM MEIH.

ToKCHUYHbBIC PJIEMEHTHI
[leproauyeckoi CUCTEMBI ISt
opranusma. BnusiHne HemocTaTka
MAaKpO ¥ MUKPOAJIEMEHTOB Ha
JKUBBIC OPTaHU3MBL.

Kupsi. 3ab6oneBanus yeaoBeKa,
CBSI3aHHBIE C HAPYIICHUSIMU
’KUPOBOTO OOMEHa.
JucomunuaemMun.

VYraeBonpl. 3a001€BaHUS YEIIOBEKA,
CBSI3aHHBIC C HAPYIICHUSIMHU
yriieBogHOT0 oOMeHa. CaxapHblid
nrao0eT.

benku. Ctpoenune. 3aboeBaHus
YyeJIOBeKa, CBSI3aHHBIC C
HapyLICHUSAMU OEIKOBOro 0OMEHa.
OyHkiuu 0enkoB. GEepMEHTHI.
Mexanu3Mm nenctBusg. Knaccrel
(hepMEHTaTUBHBIX PEAKIIUM.
Kodepmentsr.

BuTtamuHbl KUpPOPaACTBOPUMEBIE,
BOJIopacTBOpuMEbIe. [IpeBpaiieHue

BUTAMUHOB B MUIIIEBBIX
MPOAYKTaxX».
[IpakTHueckoe 3aHsTHE
«KauecTBeHHbIE
peaKkuu Ha
OpraHUYEeCKue
MOJIEKYJIBD».
IIpakTueckoe 3aHsTHe
«JIeHaTyparus OEIKOBY
[IpakTHueckoe 3aHsITHE
«/3yueHne aKkTUBHOCTH
aMHJIa3bD).
[IpakTueckoe 3aHsTHE
«JInanus (kmeroyka
Tpayoe)».




BUTAMHHOB B aKTUBHBIE ()OPMBI
KO(epMEHTOB. ABUTAMHHO3BI.
OCHOBHBIE THUITBI META0OINYECKUX
peakuui. buosHepreTnyeckue
npoueccsl. [ mukomms. [uki
Kpeb6ca. llens nepenoca
ANEKTPOHOB. OKHUCIEHUE JKUPHBIX
kucioT. Katabonusm
AMUHOKHCJIOT. | IIOKOHEOTreHe3.
CuHTe3 yriieBoioB, OEIKOB,
XKUPOB. MeTabonuTH4YECKHEe
3a0oneBanus. [IpakTuyeckoe
3aHATHE: «pELICHUE 3a7a4 Ha
ASHEPreTUYECKUN OOMEH

Knerka. [Tonsitue MeMOpaHsbl.
Oynkuun MmeMOpaH. Buibt
TPaHCIIOPTA B KIIETKY.
MemOpaHHBIE OPTaHOUIBI.
3a0o0JieBaHUs CBA3aHHBIE C
HapyleHueM paboThl MEMOpPaHHBIX
oprasesui, 00J1e3H! HaKOILJICHHUS.
TuIbl KOHTAKTOB MEXIY KIETKAMMU.
3HaYeHUE MEKKJIETOUYHON
KOMMYHUKALIUU JJI51 310POBbS
opraHusma.

Snpo. YpoBHH yITakOBKH
XpOMaTHuHa. XpOMOCOMHBIE
tepputropun. HememOpaHnHbie
OpTaHOU/IbI.

Tema 2.
MouJiexyisipHast
ouoJiorus (20 u)

OCHOBHBIE BEXU Pa3BUTHUSA
MOJIEKYJISIPHOM OMOJIOTHH.
HyxkiienHOBBIE KHUCIIOTBI.
OCHOBHBIE IPUHLMUIIBI CTPOEHUSI.
Marpuunbie CUHTE3bL. Perkanus
— OCHOBA KJIETOYHOTO JICJIEHUS.
[IpyHLIMIBI pErTMKALUN.
Myrtamuu. Uto BeI3bIBacT
n3meHeHus B crpoenuu JIHK.
ITpuHIMIIBI penapanuu.
TpaHckpumnusi.

I'enernueckuit koa. TpaHcusuus.
Opranusanusi FTeHOMa BUPYCOB
[IpoTHBOBHpYCHBIE CPEACTBA,
MEXaHHU3MBbI UX IEUCTBUS.
Opranu3zaiusi reHoma OakTepuii

[IpakTrueckas padbora
«Bwigenenune JJHK u3
OanaHay.
[Ipaktuueckas padbora
«Mogpens JIHK-
OpUTaMI».
[IpakTruueckas padbora
«Onpenenenue
KauyecTBa MpenapaToB
JIHK ¢ momorisro
crieKTpo(oToMeTprm»
(npu HamU4UUK
o0opyI0BaHU).
[TpakTrueckas paboTa
«PeruiukaTuBHas
ManuHa (urpa-




AHTHOaKTepHaIbHbIE IPENapaThl.
Opranunsanus reHoMa 3yKapuoT
['eHOMHOE pelakTUpOBaHUE.

JIEMOHCTPALIHS )».
[Ipaktuueckas padbora
«I TP (Mmonens
aMIUTUUKAIIS Ha
Oymare)y.
[Ipaktuueckas padbora
«Cwua mpomMoTopay.
[Ipaktruueckas pabora
«Pemienue 3ana4 Ha
TeHETHYECKUI KOMI».
[Ipaktruueckas pabora
«DonaauHr 6EITKOBY.
Hccnenosarensckas
paboTta
«Pacnpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuii».
[Ipaktruueckas pabora
«PaboTta B
COBPEMEHHBIX
reHeTUYeCKuX 0azax
naHHbIX. [IpoBenenue
In silico ananmu3za

MocJeI0BaTeIbHOCTEN
T'CHOB).
Tema 3. [Tonsitue o nexkapcerax. [Ipunnune! | MccnenoBarensbckas
dapmMakoJaorus MOJIX0/1a K TIOMCKY HOBBIX paboTa «DKCIIepuMEHTa
(28 a) JIEKapCTBEHHBIX CPEJICTB. IO OTPEICTICHUIO

CKpUHMHT M €r0 METO/IbI.

[Tytu BBegenus JIC.
dapmMakOKWHETHKA JIEKAPCTBEHHBIX
BelecTB. BecacbiBaHue
(abcopbrus) nexkapctB. OCHOBHBIC
MEXaHU3MBI BCAChIBAHUS.
TpaHCIIOPT JIEKAPCTBEHHBIX
BellecTB. [ 'eHbl U O€JIKU epBOit
da3s1 bunoTpanchopmaryu. [Tytu
BBIBEJICHUS JICKAPCTB U3
OpraHu3Ma. DKCKpeuus u
anmuMUHAIMS. ['eHbl 1 OenKku
BTOPO#1 (pa3bl OMoTpaHchopMaIuy.
®apmakoanHamuka. ['maBnoe u
mo609YHOE, pe30pOTUBHOE U
MECTHOE, MPSIMOE, HETIPSIMOE U
pedIeKTOpHOE NECHCTBHE.

TOKCUYHOCTH BEIISCTB
Ha apTEMUUIX).
[IpakTrueckas pabora
«Kapra skcnipeccun
n0(haMUHOBBIX U
CEPOTOHUHOBBIX
pELenTOPOB B MO3TE
MBIIICH.
HccnenoBaTenabckas
pabora
«lloBeeHUYecKue TECThI
Ha peiOKkax Danio rario.
CBeTtno-TeMHas
KaMepay.
HccnenoBaTenabckas
paboTta
«IloBeneHueckne TeCThl




Bupl B3auMO1€MCTBHS JIEKAPCTB.
CuHeprusM U aHTaroHU3M Mpu
COBMECTHOM JICICTBUU
JIEKapCTBEHHBIX BEIECTB, UX
Pa3HOBUIHOCTH
TpancmeMmOpaHHBI CUTHAJIMHT.
Tunel KIETOYHBIX PELIENTOPOB.
MeMOpaHHbIe: HOHHBIE KaHAJbI,
KATAIUTUYECKHUE U COTIPSKEHHBIE C
G-0OenkamMu; BHYTPUKIICTOYHBIE:
[UATOIJIA3MaTUYECKUE U SITICPHBIE.
MexaHu3MBbl JIUTaHI-PELETTOPHOTO
B3anMouencTBud. CeJIEKTUBHOCTD
(M30MpaTenbHOCTD) ACUCTBUS,
CBSI3b «XMUMHUYECKAsI CTPYKTypa —
dbapmakoioruyeckas akTHBHOCTh
BEILIECTBY

PapMaKoJIOTrHIECKON MOLYJISLIAN
CUHAITHYECKON XOJIMHEPTUYECKOU
nepenadr. MosekysspHbIN
MEXAaHU3M JACHUCTBUA U
(dhapmakosiornueckue cBoricTpa M-
XOJIMHOOJIOKATOPOB,
raHTJIMO0JI0KaTOPOB U
Kypapenoo0HbIX CPEACTB.
dapMaKOoJIOrM4ecKast peryJisius
AKTUBHOCTHU aJPEHEPTUUECKOTO
cuHarca. AJIpeHOMHUMETHUKH,
aJpEeHO0JIOKATOPBI,
CUMITATOJIUTUKH.

MounekymnspHast hapMakoIOTUs
AHTUAJIJIEPTUUECKUX CPEJICTB.
['ucTaMUHOBBIC PELETITOPHI: TUIIBI,
MOJIEKYJISIpHAsE OpTaHU3alIMsl.
Crabunmnzatopbl MEMOpaH TYUYHBIX
KJIETOK: MOJICKYJISIPHBIN MEXaHU3M
JeNiCTBHUS, OCOOEHHOCTH
KIIMHUYECKOTO MPUMEHEHUS, TOUKU
TIPUJIOKEHHUS JTCUCTBUSA
WHTUOUTOPOB JIUTTHATHBIX
MEJINATOPOB.

MexaHu3M JIeUCTBUSI U
MIPUMEHEHUE MPENapaToB,
CTUMYJIUPYIOLIUX MPOLIECCHI
nMMyHHTETa. DapMaKkoIornyeckas

Ha priOkax Danio rario.
OTKpbITOE TIOJIEY.
Hccnenosarenbckas
pabota
«IloBeneHueckmne TeCThl
Ha priOkax Danio rario.
CraitHoe moBEEHUEY.
[IpakTuueckas paborta
«BnusHMe anpeHanuHa
Ha CepACUYHBIC
COKpaIlICHUS
(mporpaMMmHO€
o0ecrieueHue)».
[Ipaktruueckas pabora
«I'mecronornueckue
IpernapaTbl HIMMYyHHON
CUCTEMBI».
[Ipaktruueckas pabora
«I'mecronornueckue
IpenapaThl HEPBHOU
CUCTEMBID».




XapaKTEPUCTUKA UHTEPICUKUHOB:
MOJy4YEHUE, MEXAHU3M JICVCTBHS,
npumeHeHue. OCHOBBI
naTo(pU3HOIOTUH OCTPO(Ha30BOTO
OTBETa, MEAUALINS BOCHAJICHUS.
MoJiekyJISIpHbIA MEXaHU3M
MIPOTUBOBOCIIAJIUTEIIBHOTO
NEeUCTBUSI
[IFOKOKOPTUKOCTEPOUIOB,
HECTEPOUTHBIX
MPOTUBOBOCIAIMTEIBHBIX CPEJICTB.
[TonsiTHE O HAPKO3€ U HAPKO3HBIX
npenaparax. Kiietounsiii u
HEPBHBIN HAPKO3.
dapmMaKoJIOrHIeCKas
XapaKTEPUCTHUKA OTACIIbHBIX TPYIII
HAapKO3HBIX CPEJICTB.
ITocnenoBaTenbHOCTD AEUCTBUS HA
LEHTPAIBHYIO CUCTEMY.
DU3NOJOTMYECKUM COH; (ha3bl CHA.
Buasl Hapymienuit cHa [lonstue o
MEINKAMEHTO3HOM CHE U
CHOTBOPHBIX Mpenaparax
(TUITHOTHUKAX).

MonekynsipHble acleKThI
Houmienuuu. OnuatHbIe
pPELEenTOPbL, UX THUIIBL.
DHkehaauHbl U SHAOPGUHBI -
SHJOTEHHbBIE JTUTaHAbl ONTUATHBIX
pELEenTOpOB.

AHTHIICUXOTUYECKOE JIEHCTBHUE,
BIIUSIHUE HA (DYHKIIHIO
AKCTPAITUPAMUIHON CUCTEMBI,
AMOIIMOHANIbHYIO c(epy, pBOTHBIN
LIEHTP, ApTEPUATILHOE JIaBJICHUE,
LHEHTP TEPMOPETYJIALNH.
MouekyJisipHbIE MEXaHU3MBI
JIEUCTBUSI HEUPOJIETITUKOB,
BIIMSIHUE Ha JO(PaMUHOBBIE,
CEPOTOHUHOBBIE, AAPEHO- U
TUCTAMUHOBBIE PELENITOPHI, UX
JICVICTBHUE HA KIIETOYHbBIE
MeMOpaHbI, Ha JCTIOHUPOBAHUE
TKaHEBBIX MOHOAMHUHOB.
[ToTeHUMaNI-3aBUCHUMBIE HATPHUEBBIE




KaHaJIbl KaK MUIIIEHU ENCTBUS
MECTHBIX aHeCTETUKOB. CII0CO0BI
WHTHOUPOBAHUS MOTCHIIAI-
3aBHCHMBIX HATPUEBBIX KAaHAJIOB
MECTHBIMU aHECTETUKAMHU.

MoayJb «MoJieKyJasipHbIe 0CHOBBI cejiekinm» 9 Kiace (68 yacos)

omnostorus (20 4)

HyxkiienHOBBIE KUCTIOTBL.
OCHOBHBIE IPUHLIUIIBI CTPOEHUS.
Martpuunble cuHTE3bl. Permkanus
— OCHOBA KJIETOYHOTI'O JIECJICHUS.
[IpyHIMIBl pETUIMKALUY.
Mytanuu. YUTto BbI3bIBaET
n3meHeHus B crpoenuu JIHK.
[IpyHLIMIBI penapanny.
Tpanckpunmus. ['eHeTnuecknii
koZI. Opranusanusi reHoMa BUPYCOB
[IpoTHBOBHpYCHBIE CPEACTBA,
MEXaHU3MBI UX JEHCTBHUS.
Opranuzaiusi TeHoMa OakTepuit
AHTHOaKTEpUaIbHbIE TPEHapaThl.
Opranuzanusi reHomMa 3yKapuoT
I'eHOMHOE penakTUpOBaHUE.

Tembl OcHoOBHOe coaep:xaHue JesiTeIbHOCTD
HIKOJIbHUKOB
Tema 1. OCHOBHBIEC BEXU Pa3BUTHS [Ipaktruueckas padbora
MouiekyJisipHast MOJIEKYJISIPHON OMOJIOTHUH. «Boinenenne IHK wu3

OaHaHay.
[IpakTruueckas pabora
«Mogens JIHK-
OpUTaMm).
[Ipaktruueckas pabora
«Onpenenenune
KauecTBa MpenapaToB
JHK ¢ momoristo
CHEeKTpOhOTOMETPUIDY
(Ipu HATHYHH
000opyI0BaHUs).
[IpakTrueckas pabota
«PemmkatuBHas
MalimHa (urpa-
JIEMOHCTpALUSA ).
[IpakTuyeckas padora
«I TP (Monens
aMIUTMpUKaIs Ha
Oymare)y.
[IpakTuueckas pabora
«Cuna mpomMoTopay.
[IpakTuyeckas pabora
«Pemenune 3agau Ha
T€HEeTUYECKUN KOJ.
Tpaucisus.
[IpakTrueckas pabora
«DonauHr OEIKOBY.
HUccnenosarenbckas
paboTta
«Pacrpoctpanenue
aHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuii».
[Ipaktruueckas padbora




«PaboTa B OBpeMEHHBIX
TeHETUYECKUX 0a3zax
nansbIx. [IpoBenenue
In silico ananm3za

IIOCJIEJOBATEIIBHOCTEN
T'CHOB.
Tema 2. [Ipenmer reneruku. Kpartkas Ponesas urpa
MouJiekyasipabie VICTOPHUS Pa3BUTHS NIPEACTABICHUS | «AJUIEIIN».
OCHOBBbI I'€HETUKHU O HACJIEICTBEHHOCTH. HccenenoBarenbekui

(20 g)

OT reHa K MpU3HAaKy: Kak
packpacurth Kota. UTto Takoe
npusHak? [1yTs oT rena no
npusHaka. Myranun. AJuieny.
['eTepOo3uroTsl ¥ TOMO3UTOTHI.
JIoOMUHaHTHBIEC U PELIECCUBHBIE
aJUIEIIN.

['eHBI CTPOAT OpraHu3M.
BxitoueHne v BBIKITIOUCHHE
6ompiioro Habopa reroB. Kax
KJIETKY TIOHUMAIOT, KAKUE TEHBI
JOJKHBI paboTaTh.

JluckpeTHOE HacIea0BaHUE
MPU3HAKOB. 3aKOHbI MeHnaens:
OJIVH I'€H - OJIUH Npu3HakK. Cxema
CKpEIIMBaHUsA. 3aKOH
eMHO00pa3usi THOPHUIOB IEPBOTO
MTOKOJIEHNA. 3aKOH PacIIeTUICHUS
MpU3HAKa BO BTOPOM MOKOJICHUH.
3akoubl MeHaens: HECKOJIBKO
T€HOB - HECKOJIbKO ITPU3HAKOB.
JIuruOpuaHOE CKpeIBaHue.
He3zaBucumoe pacxoxaeHue
xpomocoM. CLieTieHHOE
HacIleJJOBaHUE.

B3aumoaelicTBre reHOB.
AJNenpHOE U HeasulelIbHOE.
Onpenenenue nosna. [lonossie
XpoMOCcOMBI. CaMIIbl U CAMKH.
Bnusaue pakTopoB okpyxkaromien
cpenbl. XpOMOCOMHOE
onpenesnieHue nojua. [lomoseie
xpoMocombl. [Ipobiema
JIOTOJIHUTEIIBHOU X-XpPOMOCOMBI Y
KEHIIUH. Tpex1uBETHbIE KOIIKHU.

poeKT MyTareHHsie
(bakTopsI.

Ponesas urpa «Cyan6a
KJIETKW». [ eHbI-
NEPEKIIOYATENH.
[IpakT4eckoe 3a1aHue
«ANTOPUTMBI 1JIA
KJIETOK).
[IpakT4eckoe 3a1aHue
«EnuHooOpasue
IIEPBOTO MOKOJICHUS».
[IpakTrueckoe 3aganue
«Pacmerienne Bo
BTOPOM ITOKOJICHUM.
HccenenoBarenbckuii
MPOEKT «3aKOHHBI .
Mennens B
DKCIIEPUMEHTE.
[IpakTueckoe 3a1anue
«Pemertka [Iennera.
[IpakTrueckoe 3aganue
«Hacnenosanue,
CLICIIJIEHHOE C TI0JIOM.
IIpakTHueckoe 3aHaTue
«B3anmonencreus
TE€HOB (MOJICIUPOBAHUE
CUHTE3a U TPAHCIIOPTa
IIUTMEHTA B KJIETKY )».




Tema 3.
Moaekyasipabie

OCHOBBI CeJIeKIHH
(28 u)

['eHbl B NOMYJIALMIX: BETUKOE
paBHoBecue. [lomynsuus. HacToTsl
BCTPEUAEMOCTH MPU3HAKA U
ajuienst. Y paBHeHue Xapau-
Baiin6epra. [Tonynsiiuu
MEHSIIOTCSI: YHCIIEHHOCTb,
MUTPAIHS U BEIOOP CyTpyTa.
@akTOpbl, KOTOPHIE BBIBOJAT
MOMYJISIUIO U3 PaBHOBECHS Xapau-
Baitn6epra. UuciaeHHOCTh
nonyysinuu. Poneas urpa
«3bdext ocHoBaTens». peiid
reHoB. Myrauuu. HeciryuaiiHoe
ckpemmBanue. M3onsauus.
[Tomynsiumuy MEHSIIOTCS:
€CTECTBEHHBII 0TOOp. MexaHusm
JEUCTBUSL €CTECTBEHHOI'0 0TOOpA.
JIBroKymmii oToop.
Monudukannontas
M3MEHYUBOCTh. CTaTUCTHUYECKHUE
0COOEHHOCTH MOJAU(PUKAIIMOHHON
n3MeHunBocTu. HacnenoBanue
KOJINYECTBEHHBIX NMPU3HAKOB.
KonnuecTBeHHbIE TPU3HAKHU.
CpenoBas U3BMEHYHUBOCTh
npuzHaka. Koappuuuent
HACJIEIYEeMOCTH Npu3Haka. OTBeT
Ha 0TOOp. [Touck renon
KOJIMYECTBEHHBIX MPU3HAKOB.
OIHOHYKIICOTUHBIE BAPUAHTHI
redoB. JIHK-uum. IToqHOreHOMHBIN
aHaJIN3 acCOIMAIUH.

«OMBD» HaJl TEHOMOM.
[Toctrenomuas spa. OOpaTHas
reHeTuka. « OMUKCHBIC»
nuccnenoBanus. [Iporeom,
MeTa0o0IoM. JloMecTHKALINS U
IEHTPHI TEHETUYECKOTO
pazHooOpa3sus. [loncku pacTeHuii ¢
«XOPOIIUMMY MPU3HAKAMU JIJIS
yenoBeka. LleHTpbl reHeTUYeCcKoro
pasHooOpasus. Hukomnaii IBaHoBUY
Basuiios. Ceneknus.
KomOunarmonnas v rubpuiHast
cenekuus. ['ereposuc.

IIpakTueckoe 3a1anue
«YacToThl ajeneu,
T€HOTHUIIOB U
(hEHOTHUTIOBY.
HUccnenosarenbckuit
MPOEKT «AHAIN3
TE€HETUYECKOU
CTPYKTYPbI IOMYJISIIIUN
(Ha OCHOBE 3aKOHA
Xapau-Baiinbepra)y.
Ponesas urpa «ddexr
OYyTBUIOYHOTO
TOPJIBIIIKAY.

PosneBas urpa
«EcTecTBEeHHBIN
oTOOPY.
UccnenoBarenbckue
paboThHI
«MoaundpukanroHHas
U3MEHYUBOCTD
pacTeHul B peaenax
BAILIETO MECTa
KUTEIbCTBAY.
[IpakTueckoe 3aJanue
«ATPOHOMBD».
[IpakTueckoe 3a1anue
«I'omostornueckue
PSIBI HACIECTBCHHOU
U3MEHYUBOCTI.




CoXpaHUTh U U3YIUTH T€HBI, YTOOBI
MeHATH Oymyriee. Kak nmpaBuibHO
XpaHUTh TeHbl. Komnekuun
TEHETHYECKUX PECYPCOB PACTEHH.
[TpakTukym u/unu
HCCIIEIOBATEIbCKUI ITPOEKT:
MeTo/bl Ky TbTUBUPOBAHUS 1N Vitro
JUISl COXPAHEHUS TEHETUYECKUX
PECYPCOB PACTEHUN U JJIsSI
YCKOPEHHOU CEJIEKIINU
['eneTnyecKkue NEHTPBI B HALIEN
crpane. [ e 3anumarorcs
TEHETUKOW Y TEHOMUKOU JIJISI HY K]
CEJILCKOI'0 X035MCTBA.
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