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COJEPXKXAHHUE

IMosicHuTeIbHAA 3aNIMCKA

AKTYyallbHOCTh M Ha3HAYEHUE IPOrPAMMBI

BapuanTsl peanu3aiiy nporpaMmbl U OPMBI IPOBEICHUS 3aHATUI
B3anmocBs3b ¢ IporpaMMor BOCIIMTaHUS

OcobenHocTu paboThI Mearora 1o NporpaMmme

Coaep:xxkaHue Kypca BHEYPOUHOH AeITeJIbHOCTH

Monynb «Kak )KMBOTHBIE U PACTCHHUS IPUCTIOCAOIUBAIOTCS (IBOJIFOIIMOHHAS 3KOJIOTHS)
5-6 knaccel (34 yaca)

Moaynbs «OCHOBBI pacTeHHEBOACTBaY 7-8 Kiacchl (68 yacon)

Moaynb «buorexHomorun» 7-8 kinaccel (68 yacoB)

Moaynbs «MonekysipHbie OCHOBBI (PU3HOJIOTHH U (hapMmakosoruu» 9 kiace (68 yacos)
Monynbs «MonekymnsipHbie OCHOBBI cenekium» 9 kiacc (68 yacos)

IlnaHupyemble pe3yjibTAThI 0CBOCHUS KyPCa BHEYPOYHOI 1eATeILHOCTH
JInyHOCTHBIE pE3yNIbTaThI

MeranpenMeTHbIE pe3yJIbTAThI

[IpenMeTHbBIE PE3YIBTATHI

TemaTnueckoe MIAHMPOBAHME

Monynb «Kak )KMBOTHBIE U PACTEHHUS IPUCTIOCAOIUBAIOTCS (IBOJIIOIIMOHHAS KOJIOTHSA)
5-6 xmaccer (34 gaca)

Monaynbs «OCHOBBI pacTeHHEBOACTBaY 7-8 Kitacchl (68 yacos)

Moaynb «buorexnonorun» 7-8 kinaccel (68 yacos)

Monaynb «MonexkynsipHble OCHOBBI (hu3rooruu u papmakonorum» 9 kinacc (68 gacos)
Monyns «MonexkynsipHble OCHOBBI ceekim» 9 kimacc (68 uacos)



MNOACHUTEJBHASA 3AIINCKA

AKTYyaJlbHOCTh M Ha3HaueHuHe mnporpammbl. [lporpamma paspaborana B
COOTBETCTBUH C TpeboBanusmu denepanbHOr0 rocyJapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa OCHOBHOrO  oOmero oOpa3oBaHus, (enepaibHONl 00pa30BaTENbHOM
IporpaMMbl OCHOBHOro oOuiero oOpazoBaHusi. OpHEHTHpOBaHa Ha  oOOecreueHHue
UHIMBUIYAJIIbHBIX TOTPEOHOCTEN OOydarolmUMXcsi W HalpaBieHa Ha JOCTHKEHHE
IUTAHUPYEMBIX PE3YyJIbTaTOB OCBOCHUS MPOTPAMMbl OCHOBHOTO OOIIETO 0Opa30BaHMS C
y4eTOM BBIOOpAa YYacTHMKaMH OOpa30BaTEIbHBIX OTHOIICHHM KypCOB BHEYPOUYHOM
NEATEIIBHOCTH.

AKTyaJlbHOCTh ~ pealu3allid  JaHHOW  TIporpamMmbl  OOYCJOBJI€Ha  caMou
0COOEHHOCTBIO ITPOEKTHO-UCCIIEA0BATEIBCKON NEATEIHOCTH. JTa AESATEIHOCTD JIEKUT
B OCHOBE IM03HABATEIILHOIO HHTEpECca peOeHKa, ABJISIETCS 3aJJ0TOM YMEHUS MIIaHUPOBATH
T00bIe ACMCTBUS U BaXKHBIM YCIIOBHEM YCHEIIHON peanu3aunu ujaen. JIroopie n3MeHeHus
COBPEMEHHOI0 OOIECTBA CBSI3aHbl C IPOEKTAMU M HCCIEAOBAaHUSIMU — B HAayKe,
TBOpYECTBE, OM3HECE, OOUIECTBEHHOM XU3HU. [109TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JMYHOCTH oOydarouerocsi ABisercss (popMHUpOBaHHE OCHOBHBIX HAaBBIKOB IPOEKTHO-
UCCIIE0BATEIIBCKOU NEATEIBHOCTH.

[TporpamMmoil mpeaycMoTpeHO (HOPMHUpPOBAHHE COBPEMEHHOTO TEOPETUYECKOTO
YPOBHS 3HAHWI, a TakKe M MPAKTUUYECKOr0 OmbITa pabdoThl € J1A0OPaTOPHBIM
000pyIOBaHUEM, OBJIAJICHUE MPUEMAMHU HCCIEN0BATEIBCKON IEATEIbHOCTH. MeTobl
OpraHu3alii  00pa30BaTENbHOW W HAYYHO-HCCIIEJOBATEIbCKON  IESTEIbHOCTH
npelycMaTpuBaloT (OpMUPOBaHUE Y OOYyYaIOIIUXCSl HECTaHAAPTHOIO TBOPYECKOTO
MBILLICHUS, CBOOOIbI CAMOBBIPAKEHUS M UHIUBUYaJIbHOCTHU CYKICHUIA.

JUis moJIHOrO ydera MOTPEOHOCTEM ydaluxcss B MPOrpaMMe HCIOJIb3YeTCs
I GepeHIMPOBaHHBIA  MOAXO0M, YTO CTUMYJIMPYET Yy4Yallerocss K YBEJINYEHHIO
MOTPEOHOCTH B MHIMBUIyaIbHOW, MHTEJUIEKTYAJIbHOM 1 MMO3HABATEIbHON JeATEIbHOCTH
Y Pa3BUTHIO HAYYHO-UCCIIEA0BATEIbCKUX HABBIKOB. [Iporpamma cranet BocTpeOOBaHHOM
B IEPBYIO OuYepelb MIKOJbHUKAMHU, KOTOpPBIE HMEIOT CTOMKHM HWHTEpEC W
COOTBETCTBYIOIIYI0 MOTHUBALMIO K U3YYEHHIO ITPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA,
€CTECTBEHHBIM HAyKaM U TEXHOJIOTHSM.

B nmoapocTkoBOM BO3pacTe ydaluecs NposBIISIIOT CBOIO 3aUHTEPECOBAHHOCTD B TOM
WIM WHOM 00JlacTh 3HAHWW, HAYYHOM HANpPABJICHUH WIH TPO(PEeCCHOHATHEHOM
nesaTeabHoCcTH. Takum o0pa3oM MPOMCXOAMT (OPMUPOBAHUE IMO3HABATEIILHONM U
po(ecCUOHaNbHON COCTABISIOIEH JIMYHOCTH, TOMOTaeT y4alleMycsi B OINpeAesIeHun
OyIy1Iero *U3HEHHOT0 MYyTH U B TPO(ECCUOHATBLHOM BBIOOPE MOCIIE OKOHYAHUSI IITKOJIBI.
[Togo6HOTO pojia 3aMHTEPECOBAHHOCTh CTUMYJIUPYET MOCTOSIHHOE KEJIAaHHUE IIKOJIbHUKA
K TO3HAHUIO HOBOTO, PACIIMPEHHUIO M YIIyOJEHHIO COOTBETCTBYIOIIMX 3HAHUM, U



MOJYYCHHIO HOBBIX B TOM WYHCJIE IPAKTHYECKUX HABBIKOB, a TaKK€ MOTHUBUPYET
ydauierocsi Ha npo(opHueHTaIuio.

[IporpamMma HarenieHa Ha TOMOIL PEOCHKY B OCBOCHHU OCHOB OpPTaHU3AIMU U
OCYIIECTBIICHUSI COOCTBEHHOH MPOEKTHO-HUCCIICA0BATEIBCKOM ACATEIFHOCTH, a TAKKE B
NPUOOPETCHUN  HEOOXOAMMOTO  OmbITa JUIsi  paboOThl  HAl  WHAWBUAYAIbHBIM
UCCIIeIOBaHUEM WM MPOEKTOM. IIporpamMmma mOMOKeT MIKOJIBHUKY B Ooiiee TiTyOoKoM
W3yYEHUHN MHTEPECYIOMICH ero 00IaCTH eCTECTBCHHBIX HAYK, a TAK)XKE B MPUOOPETEHUH
BaXXHBIX COIUAIBHBIX HABBIKOB, HEOOXOAMMBIX JJISI MPOAYKTUBHOW COIMATU3AINHA |
(GopMHpOBaHUS TPAKIAHCKOHN TTO3UITUH:

- HAaBBIKA CaMOCTOATEJBHOIO PEIICHHsS AaKTyaJbHBIX HCCIEI0BATEIbCKUX WIU
MPAaKTUYECKUX 3a]a4, BKJIIOYAIOUIEr0 B ce0s yMEHUE BUAETh M aHaJU3UPOBATh
npoOJeMBbl, HYXXKJIAIOIIHECs B pEUNIEHWH, YMEHHUE JEeTalbHO NpopadaThiBaTh U
peann30BbIBaTh CIOCOOBI pa0OTHI C HUMH, YMEHHUE IIJIAHUPOBATH COOCTBEHHYIO padoTy U
CaMOCTOSITEJIbHO KOHTPOJIMPOBATh CBOE IIPOJABMKEHHE K KEIAEMOMY PE3YJIbTaTY;

- HaBbIKa TeHEepUpOBaHUS U OGOpMIICHUS COOCTBEHHBIX HJIeH, OOJCYEHHUS HX B
yA0OHYI0 AJisl pacnipocTpaHeHus Gpopmy;

- - HaBBIKA YBOKHUTEIHHOTO OTHOIICHHSI K Uy>KHM B3TJISaM U HIIesIM, 0(hOPMIICHHBIM
B paboTax ApyruX JIOACH, APYTHMX aBTOPOB — BIAJEIBIICB HWHTEIUICKTYabHOMN
COOCTBEHHOCTH,

- HaBblKa  MNYOJIMYHOrO  BBICTYIUIGHHMS — mepel  OOJMbLIION  ayauTOpHUEH,
apTyYMEHTUPOBAHWS W OTCTaMBAHUS CBOCH TOYKH 3PCHHS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB M B3POCJBIX, YOCKICHUS APYTUX B CBOEH MPaBOTE, MPOJABUKEHUS CBOUX
UCeH;

- HaBbIKa PAOOTHI CO CHENUATU3UPOBAHHBIMU KOMIBIOTEPHBIMU IPOTrpaMMaMH,
7a00paTOPHBIM  00OpPYJAOBAaHUEM, TEXHHUYCCKHUMH YCTPOMCTBAMU, OHUOINOTESUYHBIMU
dboHTAMH W HHBIMH pECcypcaMH, C KOTOPBIMH MOET OBITh CBS3aHA MPOEKTHO-
HcclieIoBaTeNbeKas AesTeIbHOCTD IKOJbHUKA.

Kpome Toro, pabora mikojgpbHUKAa HaJ MPOEKTOM WM HCCIEJOBaHUEM OyneT
CIIOCOOCTBOBATH U PA3BUTHIO €TO aICKBATHON CAaMOOIICHKH.

BapuaHTsl peasu3anuu nporpamMmsl M popMbI IPOBEIeHUS 3AHATHI.
Jlannass mporpamMma paccuuTaHa Ha padoTy CO IIKOJbHUKaMH 5-9 Kiaccos.

He):[arory BaXHCC aKIICHTUPOBATHL CBOC BHUMAHUE HE CTOJIBKO Ha Ka4YCCTBE PE3YyJIbTaTa
ITPOCKTAa UJIM UCCIICAOBAHMA, CKOJIBKO HAa TOM, YTOOBI y‘l&H.[PIﬁCH ImoJydala 3HaHUSA B TOM
YHCJIC N YCPEC3 BBIMMOJHCHUC IMTPAKTHYCCKOTO 3aJaHnA, ACJIa]l BBIBOAbI 1 YMO3AKIIOUCHUA
Ha OCHOBAaHHM CBOCTO HMCCICAOBAHUA, YHUYMIICA CpPAaBHHBATH €TI0 PpPE3YJIbTAThI C
TCOPCTUUCCKUM MATCPUAJIOM U UCCIICAOBAHUAMU APYTIUX IMKOJIBHUKOB. Takum o6pa30M,
IMIKOJIbHHUK OCBOUT OCHOBBI HpOGKTHO-HCCHGI[OB&TCJIBCKOI;'I ACATCIIBHOCTH U HpI/IO6peTeT
HaBBIK KPpUTHUYCCKOI'O OTHOIIICHMUA K MaTepualsy.



[Iporpamma pa3duta Ha MOIYNH, KOTOpPBbIE MOTYT OBITH HCIIOJIb30BAaHBI JIMOO
YaCTUYHO, JIMOO TOJHOCThIO. Tak Momaynb «Kak JKMBOTHBIE U pacTEHUs
MPUCTIOCAOIUBAIOTCS» (IBOJIIOIMOHHAS 3KOJIOTHS) MPEANOiaraeTes sl U3y4eHHus B 5
wm 6 Kiacce B TedyeHue onxHoro roma (34 waca B rom). Momymu «OCHOBEI
pacteHueBoACTBa» W «buorexHomorus» paccuutanbl Ha 68 YacoB M MOTYT OBITh
pean3oBaHbl B TeueHuH 2-X Jjet (mo 34 vaca B rof) win B TeueHuu 1 roga (68 yacos B
roa). Bo BTopoMm ciydae BO3MOXKHO TpOXOkaeHHE o0oux wmoxayie («OCHOBBI
pacTeHueBOACTBay B 7 Wi 8 kiacce, «buorexnonoruu» B 7 win 8 kiacce). AHAJIOTHYHO
Moayu «MoJeKysipHbIe OCHOBBI (YM3HOJOTUH U (hapMaKoJOTuu» U «MOJIeKyIsIpHBIC
OCHOBBI CEJIEKIIUU» PACCUYUTAHBI HA 68 4acoB M MOTYT OBITh PEaTN30BaHbl B TEUCHUU 2-
x neT (rmo 34 gaca B rox) win B TedeHnn 1 roga (68 wacos B rox). Bo BTopom ciydae
BO3MOXKHO TPOXOXKIACHHE 000mMx Mouysiel («MoJeKyasipHbIe OCHOBBI CEIICKIIMM» B 8
kJacce, «MoneKyspHbIe OCHOBBI (PM3HOJIOTHH U apMakoIoruu» B 9 kiacce).

MOXHO pEeKOMEHJIOBaTh HCMOJIb30BaTh Moaynu «Kak >KMBOTHBIE U pacTEHUs
npucnocadiauBatoTcs», «OCHOBBI PacCTCHHEBOJACTBa», «MOJEKYISIpHbIE OCHOBBI
CCJICKIIMHM» B KaUueCTBE HENMPEPBIBHOTO oOpa3zoBaTenbpHoro Iukia (5-9 kimace mo 1 gacy B
HEZEN0) ISl KJIACCOB arpoOMOTEXHOJIOTHYECKoW HampaBieHHOcTH. Moaynu «Kak
’KUBOTHBIC M PACTCHHsI TPHCIOCA0IMBaOTCsS», «brnoTexHomorum» u «MoJeKysipHbIC
OCHOBBI (DM3UOJIOTHH U (PApMaKOJIOTHI» B Ka4eCTBE HEMPEPHIBHOTO 00Pa30BaTEIHLHOTO
mukna (5-9 kmacc mo 1 vacy B Hememro) JUIsl KIacCOB OMOTEXHOJIOTMYECKOTO WM
MEUITMHCKOTO HaIpaBJICHUM.

B3aumocBsa3p ¢ nporpammoin BocnuTaHus. [Iporpamma kypca BHEYypOUYHOU
NesATEeIbHOCTH pa3paboTaHa C y4YeTOM pPEKOMEHJALMA MPUMEPHOW MHPOrpamMMbl
BOCITUTAHUS, YIUTHIBACT IICUXOJIOTO-TICIArOTHYECKHE OCOOCHHOCTH TAHHBIX BO3PACTHBIX
KaTeropuii. DTO MO3BOJIAECT Ha MPAKTHKE COSAUHUTH OOYYAIONIyI0 M BOCIHUTATEILHYIO
JeSTeNbHOCTh Tearora, OpueHTHPOBATh €€ HE TOJBKO Ha MHTEIUICKTYalbHOE, HO U Ha
HPaABCTBEHHOE, COLMATIbHOE Pa3BUTUE peOeHKa. DTO MPOSIBISETCS:

- B IPUOPUTETE JUYHOCTHBIX PE3YNbTATOB pPEaATU3alMHA TPOTPaMMbl BHEYPOUHOM
JeATETHLHOCTH, HAIISIITNX CBOE OTPAKCHUE W KOHKPETU3AIHMIO B IPUMEPHOM ITpoTrpaMme
BOCITUTAHUS;

- B BO3MOXXHOCTH KOMILJIEKTOBAHUSI PA3HOBO3PACTHBIX TPYII JJIsi OpraHU3aIiu
MpOoQOPUEHTAITMOHHOW  JEATETLHOCTH  IMKOJBbHUKOB, BOCIUTATEIHHOE 3HAYCHUE
KOTOPBIX OTMEUAETCSI B IPUMEPHOMN MTporpaMmMe BOCTTUTAHUS,

- B UHTEPAKTHBHBIX (OpMax 3aHATUNA JJIS [IKOJIHHUKOB, OO0ECMEeYMBAOIINX
OOJBIITYI0 WX BOBJICYEHHOCTh B COBMECTHYIO C TMI€IarOorOM W JPYTUMH JCThbMU
JIeSITeTLHOCTD M BO3MOYKHOCTb 00pa30BaHusI Ha €€ OCHOBE JIETCKO-B3POCIBIX OOITHOCTEH,
KJIIOUEBOE 3HAUYEHHWE KOTOPBIX IS BOCHUTAHUS TIOMYEPKUBACTCS TMPUMEPHOU
MpOrpamMMon BOCITUTAHUS.



OcoOenHocT padoThl YUYUTEJIS MO MporpamMMe. 3aj1a4a yYUuTeNIsE COCTOUT B TOM,
9TOOBl  COMPOBOXKIATh Tpolecc MNpodecCHOHATBHON OpHUEHTAIlMH  IIKOJBHUKA,
packppiBasi MOTEHLHAN Ka)KJOT0 4Yepe3 BOBJIECYEHHUE B MHOIOOOPa3HYIO JEATEIbHOCTB,
OpPraHMU30BaHHYIO B pa3HbIX (hopmax. [Ipu 3ToM pesynbraTom paboThl yUYUTENS B IEPBYIO
ouepenb SBISETCS JIMYHOCTHOE pPa3BUTHE ydallerocs. JIMYHOCTHBIX pe3yJbTaTOB
YUHUTENb MOXET JOCTUYb, YBJIEKas YYEeHHMKAa COBMECTHOM M HHTEPECHOM UM 000UM
NEeSATEIbHOCThIO,  YCTAHaBIMBasi BO  BpeMsl  3aHATUH  JA0OOpOXKEIaTeNbHYIO,
MOIJIEP>KUBAIOIILYI0 aTMOC(EpPY, HACKIIAS 3aHATHS IIEHHOCTHBIM COJIEPKAHUEM.

[IpumepHas cxema MpoBEACHUS 3aHATUN MO MPOrPaMME:

1. OObscHeHHE TEOPETHUECKOTO MaTeprana o TeMe.

2. TlogrotoBka K OJKCHEPUMEHTATbHOMY 3aHITHIO, OOCYXJEHHE OOBEKTOB st
MPaKTUYECKOTO 3AHSTHS.

3. IlpoBeaenHne MpakTUIECKOTO 3aHITHS — OCHOBHAS 3a7jada OCBOSHUE METOJ0JIOTUHU
JAHHOTO IKCIIEPUMEHTA.

4. [lo OKOHYAaHUM NPEIJIOKUTh JAETAM, KOTOPbIE 3aUHTEPECOBAIMCH JIAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B HCCIENOBATENIbCKUM MPOEKT. s 3Toro HeobXoaumo
o0CyIUTh OOBEKTBI, KOTOpblE YYEHUK OyAeT HcclaeAoBaTh, COCTaBUTh IUIaH
HKCIIEPUMEHTA.

5. IloMo4b yUeHHUKY IPOAHAIU3UPOBATH PE3YJIbTAaThl SKCIIEPUMEHTA.

OueHuTh pe3ynbTaThl MPOEKTHO-UCCIEAOBATEIBCKON JESTEIBHOCTH IIKOJIBHUKOB
MOXHO B TMPOIECCE 3aIIUTBl MMH CBOMX pPabOT B paMKax MIKOJbHOM Hay4HO-
MIPAKTUYECKON KOH(epeHUuH.



COJIEP)KAHUE KYPCA BHEYPOYHOM JEATEJIBHOCTH

Moayab «Kak ;KHBOTHBIE M PACTEHHS MPHCIOCAOIUBAIOTCH» (IBOJTIOIHOHHAS
IKo0J0rHusl) 5-6 Kaccesl (34 yaca)

1. Mpbut uccnedyem scuevie 0o0vexkmot (6 uacos)

CBoiiCTBa M CTPOCHHE >KMBBIX OpPraHM3MOB (CTpoeHHWe KiIeTKH). Bua, ocobb —
OpraHu3M Kak efwHas cuctema. Amanrtaruu (nmpucrmocoOsenus). [loHstTue romeocrasa
KHUBOTO opranuzMa. CrocoObl ero noaepKaHus.

[lonsiTne BapuaTMBHOCTH mnpu3Haka. MccrnenoBarensckue paboTel «Bce mm
(cuHUIBL, OeNKH, Oepe3bl U T.11.) OMuHAKOBBIE? DOTOKBECTY.

Orpanuuenus wmopdosnorndeckux u ¢usznonornyeckux agantauuid. I[logemy
OpraHu3Mbl HE CTAHOBSATCS OCECKOHEYHO OOJIBIIMMHU, MAJICHHKUMH, BCESIIHBIM.
[TpakTuyeckas pabota «CocrTaBisieM KHUTY PEKOPJOB PACTCHHUI U KUBOTHBIX HAILIETO
Kpas».

2. Bausanue oxpyscarouieini cpeowt Ha rcugsvte opeanuszmol (12 uacos)

dakTopel OKpyKaroleld cpeapl (a0MOTHYECKUE, OMOTHYECKHE, aHTPOIIOTCHHEIC).
[Ipumepsl  aOuoTmyeckux (HaKTOPOB, OKA3BIBAIOIIMX OCHOBHOE BIUSHUE Ha
KUBHEACATEIbHOCTh  KUBBIX  OpPraHM3MOB: TEMIIEpaTypa, CBET,  BJIAXKHOCTb.
[Ipaktuueckoe 3ausitue «l{Betr u Tero» (KyOMKHU JibJla B3BECUTbh, MOJOXHUTH B YaIIKU
[letpu Ha pasHolBeTHYIO Oymary, uepe3 30 MUHYT B3BECUTHh 3aHOBO — KTO OBICTpee
pactasii). [Ipaktudyeckoe 3ansaTre «HTo pacTBopsieTcs B BoAe» (IKCIEpUMEHT <« KuaKuit
nom»). IIpakTudeckoe 3anstue «JIuddysus BemecTB B Boae (pacTBOpHI)», «JIBHkeHME
pacTBOopoB TO MHBeTKY». lIpaktuueckoe 3ansatue «Jleq mmaBaeT B Boje (aiicOepry,
3aMmep3aHue BoAoeMOB)». [IpakTuueckoe 3aHsTue «Jlea npu 3amep3aHun pacuIupseTcs
(paspyiieHue kamMHs (ITOYBOOOPA30BaHUE), 3aMEP3aHUE KIIETOK).

OcCHOBHBIE ~ 3aKOHOMEPHOCTH  TPHUCIOCOOJICHUS  JKUBBIX  OpPTaHU3MOB K
abuotnueckum (aktopam. IlpucmocobieHrss Kk OCHOBHBIM aOMOTHYECKUM (haKTopam:
TeMIlepaTypa, BIaXHOCTh U cBeT. l[Ipaktuueckoe 3ausatue «lllyba» (kyOuku Inbaa
3aBEPHYTh B pa3HbIi MaTepua, B3BecuTh). [Ipaktnueckoe 3anstue «l IurmeHTs» (MOKHO
pa3enuTh Ha BaTMaHe Kpacutenu u3 ¢iomactepoBy». [Ipaktnueckoe 3ansitue «Kak
’KUBOTHBIC IJIABAIOT B BOJIE» (DKCIEPUMEHT C MUMETKOMN).

UccnenoBarenbckue padoTsl «BiausiHue cBeta (Teria, BIaXHOCTH, COCTaBa MOYBHI)
Ha PACTEHHWs] B ©CTECTBEHHBIX WJIM HCKYCCTBEHHBIX YCIOBHAX» (HA JOCTYITHOM
Marepuae).

3. Bzaumooeiicmeus sncuevix opzanuzmos (4 uaca)

buoTtnueckue (hakTopHI. 3aKOHOMEPHOCTHU pa3BUTHUSA MEKBUIOBBIX
B3auMOOTHOIIeHUH. Ko3Bomonus (XUIIHUK-KEPTBA; NApPa3UT-XO3IMH) DBOJIOLUA
ctpareruii goObBanus nuimu. CoruanbHOCTh. Buabi-Beceneninl. [lepeyens pacrenuii-
Bpeauteneii. HccnemoBarenbckas pabora «HaOmrogeHuss 3a B3aMMOOTHOIICHHUSIMU



KUBOTHBIX MPHU JOOBIBAHUM MUY (KOPMYIIKH JJIs ITUL, AJI1 TOPOJICKUX MM CEIbCKUX
KUBOTHBIX). BeO-kameps». MccrnemoBarenbckas pabora «PacmpocTpanenne BUAOB-
CHUHAHTPOIIOB B HAILIEH MECTHOCTH.

4. Yenoeex 6 sncuznu pacmenuii u yxcusomuvix? (6 uacos)

AnTponorenHsie ¢pakropsl. [IpaBaa 11, 4To NEpBOOBITHBIE JHOAU KWJIA B TADMOHUU
¢ npuponoi. OoManIHMBaHNE U NPUPYUYEHUE KUBOTHBIX M PACTEHUU. 3a4e€M Cracarhb
BBIMUpPAIOLIME BUIBI, KaK 3TO JAenaTb. KylbTypHBIE pacTEeHUS M HMX IJUKHAE IIPEAKU.
[Touemy BaKHO MX COXpaHATh. Pa3HOOOpa3ue KyJIbTYpHBIX PACTEHHM U UX 3HAYEHUE B
KU3HH yenoBeka. KpacHas kaura Bameil repputopun. Oco00 oxpaHsieMble TEpPUTOPUH,
3anoBegHUKH Poccum u mwupa. Ilpaktudeckas pabora «PazHooOpasme KylabTypHBIX
PACTEHHI B BallleM PETHOHEY.

HccnenoBarenbckas padota «BiusHuE aHTPONOrE€HHBIX (DAKTOPOB HAa pa3BUTHE
pacTeHuil B ropojie/HaCeIIEHHOM ITYHKTE.

Dkckypeus/npakTudeckas padbora «OOIIT B BameM permoHe — YHHKAJIbHBIC
OOBEKTHI IPUPOABI».

5. Okonozuueckue nuwiu (6 uacos)

buocdepa — ogna u3 BaxkHeummx o6osodek 3emiau. UTo Takoe «IKOJIOTHYECKUE
HUIOW» M Kak OHU (Qopmupyrorcsa? DopMHpOBaHHE 3HAHUN MO OMOPa3HOOOPA3UIO
KU3HEHHBIX  (OopM,  MOBEJEHYECKHX  MPUCHOCOOJIEHUHN,  MoaudUKalMOHHAs
M3MEHYMBOCTH (Ha 0a30BOM ypoBHe). PacTuTrenbHble co00IIecTBa U UX THITBL. Pa3ButHe
U CMEHBI PaCTUTENIbHBIX COOOIIECTB.

HccnenoBarenbckue padOThl «IKOJIOTMUECKUE HUIIM BOKPYr TeOS — OIKCaHue
dbakTopoB OKpyxkarome cpenap». HcecnenoBarenbckue padoThl «DEHOJOTHYECKUE
HaOIIOICHUIY .

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

YTo-Takoe pacTEeHUEBOJCTBO. OCHOBHBIC (AKTOPhI BbIpALIMBAHUS PACTCHUM.
Hcropus pa3BuTus arpoxuMuyeckux 3HaHuil (padotel M.B. JlomonocoBa, 1O. JIubuxa,
Bbyccenro, B.B. Jloky4aeBa, K.A. Tumupszena, I1.A. Kocteiuena, JI.H. [TpsuumnnkoBa
u jap.). [Ipaktudeckas padota «bouka JIubuxay.

2. Azpomexnuueckuii 3xcnepumenm (6 uacoe)

[IpaBmiia TOCTAaHOBKM arposKcnepruMeHTOB. IlocTaHOBKA 3KCIEPUMEHTOB C
pacTteHusiMU. BBIOOp TEMBI, COCTaBlIEHWE THIOTE3bI, LIEU U 3aJad IKCIEePUMEHTA TI0
BBIDAIIMBAHUIO PACTeHUM B KOHTpoJupyemoil cpeae. KOHTponu, MOBTOPHOCTH,
npoBeneHue dKcrnepuMeHnrta. [lmanupoBanHue »skcnepuMeHTa. OneHKa pe3yJbTaToOB
skcniepuMenTa. MccnenoBarenbckas padota «DakTophl, BIMAIONIME HA MPOpPACTaHUE
ceMstH (POCT IIPOPOCTKOB).

OcBOEHME TEXHOJOTUH KPYTJIOTONYHOTO BhIpAIIMBAHUS CaJJaTOB U MUKPO3EJICHU



B KOHTPOJHMPYEMBIX HCKYCCTBEHHBIX YCIOBUSX. COOp YCTaHOBKH ISl BBIPAIUBAHUS
pacTeHU B KOHTPOJIUPYEMBIX YCIOBHUSIX.
3. Poab xumuueckux rnemenmos ¢ numanuu pacmenuii (20 uacos)

Bopa. PactBop. BhITsiKka. AHMOHBI, KaTHOHBI, 3JEKTPONPOBOAHOCTH W pPH
pactBopa. Pojib XUMUYECKUX 3JIEMEHTOB B TUTaHUH pacTeHUM. [lomydeHne nuraTenbHbIX
BelecTB pacteHussMU. [IpakTnueckas padbora «Cxembl MUTATEIBHBIX PaCTBOPOB. Pacuer
7103 YAOOPEHMUIA U1 MUTATEIbHBIX PACTBOPOBY.

Yno0peHusi: opraHuyecKue, MHUHEpalbHble, MHKpPOOHOJOTHYECKUE. THIbI
NUTaHus pacTeHuidl. BozayimHoe W MuHEpaidbHOE (KOPHEBOE) NUTAHUE PACTEHUMU.
TpaHCIIOPT MNHUTATENBHBIX BELIECTB PACTECHUW: BOCXOMSIIMNA W HUCXOASIIMU TOK.
Baxnenue kanuitaeie, ochopHbIC U a30THBIC YA00peHHS, UX cBOWCTBA. [IpocThie u
cinoxueie ynoopenus. [Ipakrtuueckass pabora «[lpaBuna cmemmBaHusg ya00peHUI»
[IpakTrueckast pabota «lluTtanune pacTeHUid: TEXHOIOTHS TPUTOTOBIICHUS MUTATEIBHBIX
PacTBOPOB ISl PA3HBIX KYJIbTYP».

Poct u pasBuTHE pacTeHUi: dTanbl OHTOT€HE3a, (AKTOPHI, BIUSIOINIUE HA POCT
pacTeHui: CBeT, TyCTOTa TMOCaaoK, nuTaHue, cyoctpar. I[IpakTtuueckas paboTta
«MOHHUTOPUHI MUHEPAJIBHOT'O ITIUTAHUS PACTEHUI.

OcoOeHHOCTH MNHUTAHMS PACTEHUl a30TOM. A30T M €ro 3HaueHUEe B HKU3HU
pactennii. DOopMBbI a30Ta U UX IPEBPALICHUE B IIOYBE.

WcTtounuku pocdopa 11 pacteHus. 3HaueHue gpochopcoaepx aiinx CoOeqUHEHUN
B KJIeTKe. PoJib Makpospruyeckux coeuHeHuil pochopa B sHEpreTHIecKoM 0OOMEHE.

Bnusaue kanus Ha (U3MYECKHME CBOMCTBAa NPOTOIUIA3Mbl, Ha (HEPMEHTHI
YTJIEBOJOPOAHOIO0 0OMEHA, CUHTE3 OeNKOB U Ap. Posib Kayiusg B MOAAEpKAHUU MOHHOTO
OaslaHca B TKaHsX, B MIPOLIECCaX CAMOPETYJIALIMH.

PerynaropHas u CTpykTypooOpa3oBaTelibHasi pOJb KajbIUs. YdYacThe B
00pa30BaHUU KJIETOYHOW CTEHKH, MOJJEPKaHUU CTPYKTYPhl MEMOpPAH U PEryJIsIus UX
IIPOHUIIAEMOCTH.

3HayeHue MarHvs B MeTabosiu3Me pacTeHuid. MarHuil B cocraBe xjiopodwuiiia,
CXOJICTBO XJIOpOo(UIIa U TeMOIrIO0MHA KaK CBUJETEIbCTBO €IMHCTBA OPraHUYECKOro
MHpa.

Cepa 1 ero OCHOBHBIE COEIMHEHUS, UX POJIb B CTPYKTYPHON OpPTraHU3allN KIETKH,
y4aCTHE B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIMSIX.

MuxkposnemenTsl. [IpeacTaBieHuss o poiau MHUKPOIJIEMEHTOB B METa0OJIU3ME
pacteHuil. OCOOEHHOCTH TMOCTYIJICHUS] MHUKPOAJIEMEHTOB B pacTeHus. CHUHEprusMm u
AHTAarOHU3M 3JIEMEHTOB NTUTAHUS PACTCHUI.

PacTutenpHas AMAarHOCTMKA W METOMABI HMIACHTU(UKAIMK HeaocTaTKa/u30bITKa
aneMmeHTOoB nutanus. [IpakTuueckas pabora «PacTuTenpHast AMArHOCTUKAY.

UccnenoBatenbckas pabora « O1ieHKa COCTOSIHUSI KOMHATHBIX paCTEHUM, pacTEHUN
Ha IIKOJLHOW TEPPUTOPHH, YCTAaHOBKA MPHUYMH MATOJOTHYECKHX COCTOSHUH (mpH



HaJIUYUn )».
UccnenoBatensckas pabota «OneHka BIUSHHUS Pa3MYHBIX 3JIEMEHTOB Ha
COCTOSIHHE PACTEHHM (COCTaBIEHUE Pa3IMYHBIX TOJAKOPMOK)».

4. Pezynamoput pocma pacmenuii. 3auguma pacmenuii (4 uaca)

[Tonsitue o perymnsitopax pocra pactreHuid. CTUMYISTOPBI pocTa — (PUTOTOPMOHBI
(aykcuHbI, THOOEPEIUTMHBI, IUTOKUHUHBI). THTHOUTOPHI pocTa pacTeHuil: 1. mpupoaHbie
(abcum30Basi KUCIOTa W HEKOTOpbIe (EHONBbHBIC BemiecTBa (MKymapoBasi, KOpHYHas,
CaJuIMIoBas K-Thl), 2. CHHTeTHYEeCKHE (MOP(MAKTHHBI, pPETapJaHThl, ACHOTUAHTHI,
JECUKAHTBI, repounuabl). OUTOMOHUTOPUHT U OILICHKA COCTOSHUS PacCTeHH.
CoBpeMeHHbIe criocoObl MOHUTOpUHra. lIpaktudeckas padbora «DOUTOMOHUTOPUHT U
OLIEHKA COCTOsIHUSA pacTeHuil. CoBpeMeHHbIE CIOCOOBI MOHUTOPUHTAY.

HccnepoBarenbekas padota «BiusiHue reTepoaykCcriHa Ha IpopacTaHue (pocT Ha
Pa3HbIX CTAJUAX, B Pa3HBIX YCIOBUAX) PA3IIMYHBIX PACTEHUIN.

3amuTa pacTeHuil oT BpeauTened: OCHOBBI OnomMerona. IlpakTuueckas pabora
«MHCeKTapuu: MpaBuiia U yCIOBUS Pa3BEICHUSI MOJE3HBIX HACEKOMBIX).

5. Boonas, necuanasn u nougeHnas Kyaomypol, UX nPUMEHEHUE 6 GbIPAUUEAHUU
pacmenuii. Quzuonozusa pacmenuii (8 uacos)

Bonnas, nmecyaHas u mO4YBEHHAs KyJbTYpbl, X IPUMEHEHHE B BBIPAIMBAHHUU
pactenuii. [IpoBenennie BoAbl B KopHe M cTeOse pacteHuid. IlpakThueckas padorta
«KopneBoe nasneHune».

BoaHbIil peXuM pacTeHU: CTPOCHHE YCTHULL: (AKTOpPbI, BIUSIOIIME HAa HX
PACKpBITHE U 3aKphITHE. 3HAYEHNE MEXAHU3Ma PETYJISALNN UCITAPEHNS BIard paCTCHUEM.
[Ipaktrueckas padora «lIpurotoBienue npenapara yCTbUI METOJIOM CIIETIKa.

UccnepoBarenbckue palboThl: «BiusHue ycnoBud coaepaHus pacTeHUN Ha
KOJINYECTBO YCTBHUILI.

@DOTOCHHTE3 — YHUKAJIBbHBIN Mpolecc pacTeHuid. TeMHOBas U cBeToBas (hasbl
¢doTocunTe3a. 3HaueHue (HOTOCHHTE3a I KUBBIX opraHu3MoB. [IpakTuueckas padora
«DyHKIMOHANIbHAs ~ JMArHOCTUKAa PACTEHHH 1O AKTUBHOCTH  XJIOPOIUIACTOB)
UccnenoBatensckasgs pabota «Omnpenenenune xmopopmwmia A u b, oueHka
(OTOCHHTETUYECKOM aKTUBHOCTHU pacTEHUI U (PaKTOPOB, BIUSIONINX HA HEEY.

@akTOpbl pOCTa paCTeHUW: BO3AYX M a’pauusa. [lon3emMHOe AbIXaHUE PACTECHUM:
COCTaB TIOYBEHHOTO BO31yXa, Tra3000MeH. [a3000MeH Tipu  OECIIOYBEHHOM
BbIpamuBanuu. I[lpaktuueckas pabora «Aspanusa, CO2 u O2. [IpixaHue pacTeHHII».
[IpakTrueckas pabota «/[pIxaHue pacTeHui: OLleHKa MHTEHCUBHOCTH JbIXaHUS pACTEHUIN
U TUI0JIOBY.

HccnenoBarenbckue paboThl: «BrnusHue crnocoba BeipanuBaHus (CocTaBa
MUTATEIbHON CMECH, CXEMbI BHECEHMS) HA POCT U Pa3BUTHSI Pa3INYHBIX PACTCHUI.



6. Kynomypnsie pacmenus. Cospemennsvie acnekmut cenekyuu (20 uacos)

Kak yenoBek cram HCnoiab30BaTh pacteHus? CBA3b pPa3BUTHS LUBUIU3ALMU
YEeJI0OBEKa W ofoMalHuBaHus pacteHuil. Jlomectukanus. Jluckyccus «/lomectukanus,
BCE JIM pACTEHUs M JKUBOTHBIE, KOTOpbIE JKMUBYT PSAJOM C YEIOBEKOM UM
oJloMalllHuBal0TCA? MOKHO JIM CUATATh TapaKaHa OJIOMAIIHEHHBIM KUBOTHBIM ?»

HacnenctBeHHOCTh U N3MEHYMBOCTD — OCHOBHBIE CBOMCTBA >KMBBIX OPraHU3MOB.
N3menuuBocTh. Buapsl m3MenHunBocTh. [lpaktuueckas padora «MoaudukannoHHas
WU3MEHYHUBOCTH (JIUCTHSI, UTOJIKU C OJTHOTO JIEPEBa)».

['eH — MaTepuanbHBIi HOCHUTENIb HACJICICTBEHHOCTH W  H3MEHYMBOCTH.
HyxnenHnoBple KucnoTel. JIokanusanus T€HETHYECKOrO0 Marepuana B KieTke. JleneHue
kietok. Permukanus JJTHK. OcHoBHas jorMa MOeKyasipHON OHoIOoruu. TpaHCKpUIIIuSI.
Tpancisauus. Mytaruu. [lpaktuueckas padorta «I'eéH — HHCTpYKIHUS 1O COOpPKE KIETKU
(ma Oucepe mmm KOHCTpyKTOpe)». [IpakThdeckas pabora «Myrtanus Ha OyTepOpoe
(1106011 O0BEKT W3 Mpenplaylield padoThl, I/I€ U3MEHEHUE WHCTPYKUUM MPUBEACT K
M3MEHEHUIO BHEIIHETO BUJIa OOBEKTA)).

OddexT OyThUIOYHOTO TOPJIBIIIKA M TeHETUYeCKoe pazHooOpazue. UTo Takoe
reHO0aHk? 3ayeM COXpaHATh I'€HETHUECKHE pecypcbl pacTeHuid? OCHOBHBIE CIOCOOBI
COXpaHECHHS TCHETHUECKUX PECYPCOB pacTeHui (€x situ u in Situ).

3nauenne pabor H.M. BaBunoBa. 3akoH romMosiorndeckux psnoB. LleHTpsl
IPOUCXOXKIEHNUS KyJnbTypHbIX pacrennii H.M. BasummoBa u ILLM. JKykosckoro.
[TpakTudeckas padota mo rpymmaM «OTKy/1a Ha HallluX CToJIaX (hPYKTHI/OBOIIN/3IIAKM».

OcHoBHble MeTonbl cenekuuu. ['uOpuanzanus. dopmsl oTOopa. OCHOBHBIE
HampaBJIEHUS CENEKUUU: YIYUIIeHHE YpOKaHOCTH, YCTOMUMBOCTH K OMOTHYECKUM U
abuotnueckum (akropam. [Ipaktuueckas pabora «BripanmBaem ropox. Kak npoectu
CKpELIMBAaHUE y TOPOXay.

Ectb nm >xu3Hp B npoOupke? bBHOTEXHONOTHS KyIbTYpHBIX PACTCHUH.
UccnenoBarenbckass pabotra «BelpammBanue pacteHuid B IpoOUpKe»  (MOXKHO
BOCIIOJIB30BAThCA  PE3YyJbTATAMU MPEABIAYIIUX SKCIEPUMEHTOB IO COCTABJIEHUIO
MUTATEIBHBIX PACTBOPOB LIS PACTCHUI).

Kak  dyenoBek  Moxer  moaupunmpoBath  pacteHusi?  ['eHetmueckoe
penaktupoBanue. CoOBpeMEHHbIE  TOAXOAbl W JOCTUXKEHUS  T'€HETHYECKOIro
penaktupoBanuss  pactenuil. Ilpaktuueckass  pabora«l'eHOMHBIE HOXKHHUIIBI
(MmonenmupoBanue padotel cucreMbl CRISP-Cas).

7. Pacmumenvhasn npooykuus. (8 uacos)
Hanzemuble U nmojazeMHble opranbl pactenuil. [loOer u BUIOM3MEHEHHBIN MOOeT
pactenuii. CriocoObl pa3MHOKEHUS PACTEHUH.
[lonsiTue o0 KadecTBE MNPOAYKTOB mnuTaHusd. I[IpobieMbl KOHKypeHLIHUU
OTEYECTBEHHBIX NMPOAYKTOB MUTAHUS C UMIIOPTHBIMU. JIOTHCTHKA JOCTABKHU U CPEACTBA



coxpaHeHusi MpoAyKToB mnuTaHuda. lIpaktuueckas pabdota «lIpenenbHO MOMyCTUMBIE
koHreHTpanuu (I1JIK) u MeToasl KOHTPOJs 0€30MacHOCTH PACTUTEIBHBIX MPOTYKTOB
MUTAHUSY.

Mukpo3seneHb: moJIe3HOCTh U TexHojorus. MccnenoBarensckas padbora «OleHka
Ka4yecTBa BBIPAIICHHON MUKpO3elIeH!» (JIM0O0 CBOs, TMOO M3 Mara3uHa).

XUMUYECKUI aHaIu3 IIPONYKIUU. OCHOBBI CHEKTPO(HOTOMETPHH.
[Torenumometpusa. Xpomarorpadus. IIpaktudeckas padora «MeTonpl OEHKH KayecTBa
pPacCTUTENBHOW MPOAYKLIHMH: XPAHEHUE W COXPAHHOCTh IHTATENBHBIX BEIIECTB» (11O
JOCTYITHOMY 00OpY/IOBaHHIO).

UccnenoBarensckas paborta «Ompexaenenue ButamuHa C METOJIOM 0OpaTHOTO
TUTPOBAHMS B TUIOJaX HA PA3HOM CPOKe (Cr1oco0e) XpaHEeHUsD.

Monaysb «buoTexHoorus» 7-8 kiaccenl (68 yacoB)
1. Buomexnonozus (4 uaca)

[lonsiTue OMOTEXHONOTMU. 3ayeM YEJIOBEKY OHOTEXHOJIOTMH, B YeM MX
IPEUMYILECTBO MEePe] XMMUUECKUM CUHTE30M. OCHOBHBIE OMO00OBEKTHI OMOTEXHOJIOTHH:
IPOMBIIUICHHBIE MUKPOOPTaHU3MBbl, KJIETKA U TKAaHW PACTEHUM, )KUBOTHBIX U YEJIOBEKA,
ouokaranuzatopsl. [Ipaktuueckass pabora «lIpuMepsl npuUMeHEHHsS OMOJIOTHUYECKUX
OOBEKTOB B TBOEH KU3HI.

Ceipbe 1uis OMOCHHTE3a U OIIEHKa €ro OMOoJIOrMYeckoil 1eHHOCTH. OCHOBHBIE
UCTOYHUKHM Yyriiepoja, azora, (ocdopa, MukposnieMeHToB. lccienoBanue HOBBIX
MUCTOYHHKOB ChIpbs (BKJIFOYAsi BOMIPOCHI €T0 MpEABApUTEILHON 00pabOTKH), pa3paboTka
HOBBIX MUTATENbHBIX CpPEl, B TOM YHCIE BKIIOYAIOIIUX OUOCTUMYIATOPHI U JIpyrue
AJIEMEHTHI YIIPaBJICHUS U ONTUMHU3ALMH MPOLECCOB OMOCHHTE3a. METOIbl ONTUMH3ALUN
MUTATEIbHBIX CPE]I.

2. Mukpoobuonozusa (12 uacos)

[lonoxeHne MNpPOKAPUOTOB B CUCTEME opraHudeckoro wmupa. CrpoeHue
OakTepuanbHOu KieTku. Knaccudukanusa 6axkrepuit. Mopdonorus 0akrepuii. [Ipocteie
U CIOXHBIE METOJbl OKpaluMBaHusi Oakrtepuil. ®usunosorus OakTEepuil: NUTaHUE,
IbIXaHUE, POCT U Pa3MHOKEHHE. 3HAKOMCTBO C JJOMEHOM ApxeH (3KCTpEMO(PUIBHOCTS,
0COOEHHOCTH CTpoeHus kieTku). JlaboparopHas paboTa « PUKCUPOBAaHHBIE MpENapaThl
Oaktepuil. OrmnpeneneHue (HOpMbl MNPEIIOKEHHBIX KYJIbTYp MHKPOOPTaHU3MOB,
UCIIONIB3YSl MpOCTOM MeToi okpacku» Jlaboparopnas pabora «OmpeneneHue Tumna
KJICTOYHOM CTEHKH METOJIOM OKpaiuBanus 1o ['pamy» (Npu HATUYUN PEaKTUBOB).

MosnoyHokucnoe u crnuproBoe OpoxkeHue. DoToTpodHble W XEMOTPO(HBIE
Oaktepuu. KuneTmueckoe  omucaHue — mpolecca  pocTta  MUKPOOPraHU3MOB.
OKCNOHEHIMaNbHAsT ~ MoJenb  pocTa. KunHetnka THOEIM  MHKPOOPTaHU3MOB.
JIabopartopHas pabota «IIpuroroBieHre NPUKU3HEHHBIX MPENapaTOB MOJIOYHOKUCIIBIX
OakTepuin.



[TaTorennbie 6akTepuu. YymHas najoyka v 4epHasi CMEpTh, OOTYJIM3M, CTOJIOHSK,
TyOepkyine3. ctopust 60pr0ObI ¢ OakTepuanbHbiMu nHpekuusimMu. Jlaboparopnas padota
«IloceB cmbiBa ¢ pyk Ha vamku [lerpu». Jlaboparopnas paborta «Bbiaenenue 4ucToi
KyJabTypbl Oaktepuil. MeTton pasBeaeHUd. MeTo HMCTOLIAIOLIETO  HITPUXA.
Jlabopatopuass pabota «Mopdomorndeckas XapaKTEpPUCTUKA BBIICICHHOW YHCTOU
KyJbTYPBI: XapaKTePUCTUKA KOJIOHUH, PopMa OaKkTepuil, TUIl KIETOYHOU CTEHKI.

BoiiHa GeCKOHEUHOCTH: aHTUOMOTUKHM NPOTHUB OakTepuii. MexaHu3Mbl JAEHCTBHIMA
aHTUOMOTUKOB. MeXKiIeTouHass KOMMYyHUKauus Oaktepuil. YyBCTBO KBOpyMa.
Jlabopatopuass pabora «CpaBHEHHE pOCTa MHUKPOOPTaHM3MOB Ha dYamike 0e3 U ¢
nobaBieHuss aHTHOMOTHKOBY MccnenoBarensckas pabora «Ilomck MHKpOOpPraHM3MOB
00JagaronMX aHTarOHUCTHYECKOW aKTUBHOCTBIOY.

[Tpumenenue Oaktepuit uenoBekoM. KuHermueckoe omnucaHue OHWOCHHTE3A
OPOAYKTOB MHUKpPOOpraHuM3MamH. bakTepuu, KOTOpbIE MOTYT pasjiaraTh IUIACTHK.
Uccnenoarenbckas padoTa «BeiaeneHrne MOJIOYHOKHUCIIBIX OaKTepUil, UCCIIEIOBAHUE UX
AKTUBHOCTH.

Mukpoopranu3mMsl B arpoOHOTEXHOJIOTUU. VICKyCCTBEHHBIE aCCOLIMALINY PACTCHUN
¢ MuKpoopranusmamu. MccnenoBarenbckas padota «Brigenenue O0akTepuil MOJE3HBIX
IUISL PACTEHUID.

3. Jykapuomuueckue opzaHuzMvl 6 OUOMEXHOI02UU (NJleCHesble 2ZpUdbl,
opoaicacu, sooopocau) (12 uacos)

[InecHeBbIe TPUOBI MPOIYIIEHTHI OMOJIOTMYECKUA aKTUBHBIX BEIIIECTB.

OO6miast xapakTepUCTUKA IPOXOKEH caxapoMuileToB. McTtopus HCHIOIb30BaHUS
JPOXKEH B TPAAUIIMOHHON OMOTEXHOJOTUHU. TEeXHOJIOTHH BUHOJCIHS U XJICOOTeUeHNs,
CHeIMaIN3upOBaHHbIC pachkl Apoxokend. Merabonmsm apoxokei. Peakius cnupToBOro
Oopoxenus. JlaGopatopHas pabota «Ilojmcuer kieTok apoxoked B kamepe I opsieBay.
JlaGoparopHasi pabora «OOHapyKeHUE MPOIYKTOB CIIUPTOBOTO OPOKEHUS: ITHUIOBOTO
CIIUpTa M yTrJeKuciaoro rasza». llosydeHue BTOPUYHBIX META0OJUTOB B JAPOXKKAX.
JIposxoku Kak mpoaylieHThl Onotorius. [Tomydenue 1eineBbix 0€IKOB B JPOKIKAX.

OcoOEHHOCTH BEreTaTMBHOTO U TIOJIOBOTO PAa3MHOXKEHHUS y APOXKKEH, 3HAUCHUE
M3YyUYCHHUS MHUTO3a M IIMTOKMHE3a ISl ONTUMM3AlUM TPOIECCOB KYJIBTUBUPOBAHUS
JIPOOKEBBIX IITAMMOB, IOHUMaHUS MPUYUH TATOT€HHOCTH JPOXIKEH U rpuOOB, TOUCKA
MUILIEHEW (YHTUIUIOB U pa3pabOTKM HOBBIX JICKAPCTBEHHBIX IMpemapaTosB.
JlaGoparopHass pabGora «HaOmrogeHrne pa3sMHOXKEHHUS  JIPOMOKEBBIX  KJIETOK».
[Ipaktuueckass pabora «llomydyenue TBopora um kKedupa Ha OCHOBE MOJOYHOKHCIBIX
Oakrepuit». [Ipaktuueckas pabora «OCHOBHBIE BUIBI KBaca M MX XapaKTEPUCTHKA»
«JIpoxKu W MOJIOUHOKHUCIIbIE OaKTepuu, MPUMEHsSIEMbIE [JIsi MPOU3BOJICTBA KBAaCa.
[TpakTuyeckass pabota «CpaBHUTENIbHBIM aHAIU3 PA3BUTHS JAPOAKEH B a’dPOOHBIX U
aHadpoOHBIX  ycioBusix». IlpakTudeckass pabora «MeToabl OIEHKH CBOMCTB



xJieOOneKapHbIX Jposxoked. OCOOEHHOCTH TMPUMEHEHHS IPECCOBAHHBIX, CYIICHBIX M
MHCTAHTHBIX Apoxokei». MccaenoBatenbckas paborta «BrnusiHue (U3MKO-XHUMUYECKUX
($akTOpOB Ha KauyeCTBO OMOTEXHOJOTHYECCKOW Npoaykiuu (KBac, kedup, ChIp, Xjied H
Tp.)».

Bonopocian — nmepcnekTUBHBIN OOBEKT I MPOU3BOJACTBA O€lika U YIJIEBOJOB.
buorexHomornueckre METoIbl OYUCTKU TBEPJbIX, JKUJIKUX OTXOJI0OB M Ta3000pa3HBIX
0TX0JI0B Mpou3BoACTB. CTouHble BOAbL. CXeMbl OUMCTKUA. BHOPUIBTPHI, a’3pOTEHKH,
METAaHTEHKH, OKCHUTEHKHU. AKTHUBHBI HJI W BXOJSIIME B HEr0 MHUKPOOPTAHU3MBI.
Hcnonb3oBaHue BOJOPOCIEH B OYHMCTKE CTOYHBIX BoA. MccrnenoBarenbckas pabota
«BnusHue ¢pusuko-xumuueckux ¢paxkropos Ha poct Bogopocau (Chlorella vulgaris)».

4. Hacneocmeennasn ungopmayusn (8 uacos)

HacnenctBeHHOCTh M M3MEHUYMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB.
N3menunBocTh. Buasl u3MeHunBocTh. [Ipaktuueckas pabora «MoauduxanyroHHas
WU3MEHYUBOCTH (JINCThSI, UTOJIKHU C OJTHOTO JICPEBA)».

I'en — wMarepuanbHBII HOCWUTENIb HACIEACTBEHHOCTH W  HW3MEHYHMBOCTH.
HyxiiennoBeie kucnotsl. JIokanu3amus T€HETHYECKOIO0 MaTepuayia B KIeTke. Jlenenue
kietok. Permmukanus JIHK. OcHoBHast norma MosekyinsipHOd Ouosioruu. TpaHCKpUIus.
Tpancmauus. Mytaruu. [lpaktudeckas padora «l'eH — HHCTPYKIUS 10 COOpPKE KIETKU
(ma Omcepe wimm KoHCTpyKTOpe)». [Ipaktudeckas pabdora «Myramus Ha OyrepOpoe
(/10001 00BEKT W3 Ipenplaylield padoThl, Iie M3MEHEHHWE HHCTPYKIUHM MPUBEACT K
M3MEHEHUIO BHEIITHETO BHJIa 00BEKTA)».

5. Bupyconozus. (6 uacos)

[TonoxeHue BUPYCOB B CUCTEME OpraHnyeckoro Mupa. CTpykTypa U XUMHUYECKHI
cocraB BupycoB. Kiaccudukanus upycoB. Pemponyknus BupycoB. I[Ipocmotp
JIOKYMEHTAIBHOTO (PHJIbMa O BUpycCax.

Bupycsl - Bo30yauTenu nHpEKIHMOHHbIX Oose3Hell. OnkoBHupychl. bakTteprodaru:
CTpOCHHE, CBOMCTBa, mnpumeHeHue. [IpakTuueckas paborta. «Meron pa3BeleHUID
[IpakTuyeckast padota. « TurpoBanue 6axkTepruodarony.

buonoruyeckue metoipl 60pbOBI C BUPYCAMH.

6. I'ennas unsicenepusn u 6uomexuonozuu. (8 uacos)

OcHoBbI TeHHOW HHKeHepuu. Bekropa. Cnenuduueckre GpepmMeHThl OaKTepUid.
[Mpaktnyeckas pabora «DHIOHYKJIEa3bl peCTpUKIMK (padoTa ¢ HYKICOTHUIHBIMH
TIOCJIEZIOBATEIBHOCTAME Ha OyMare)y.

buotexHonornu npoaykiuu 0eaKoB B OaKTepUaNbHBIX KylbTypaX. JlocTmkeHus
TeHHON MH)KEHEPHH U OMOTEXHOJIOTHH.

CRISPR/Cas — cucremMa aganTHBHOTO HWMMYHHTETa OakTepHid W apXei.



[TpakTuaeckas padota «I ennnie HOXxHUIBI - CRISPR/Cas (MoxenupoBanue Ha Oymare)»

I'MO. Metoas! nonyuenuss ' MO. Urpa-auckyccust «Beirpail rpaiT Ha cO3/1aHue
I'MOw.

7. Buomexnonozuu 6 scusomuosoocmee (8 uacos)

JloMecTuKalys OCHOBHBIEC JIOMAIIIHUE KMBOTHBIC; COBPEMEHHBIE SKCIEPUMEHTAX
0 JIOMECTUKAIIUK KUBOTHBIX (JIUCHUIIA, HOPKA U JIP. — SKCIIEPUMEHTHI HAYYHOH IITKOJIBI
akagemuka bemsesa). Jluckyccus «JlomecTHKanusi, BCe JIM PAacTEHUS M KUBOTHBIC,
KOTOPBIE JKHUBYT PSAJIOM C YEJIOBEKOM MM OJIOMAIIHUBAIOTCI? MOXHO JM CUHMTaTh
TapakaHa 0JIOMaIlIHCHHBIM )KUBOTHBIM?).

CoBpeMeHHBIE METOJIbl B J>KMBOTHOBOJICTBE: TpAHCIUIAHTAIMS 3MOPHUOHOB,
XUMEpHbIE  KUBOTHbIe, KJIOHUpoBaHue. IIpakTtuueckas pabora «Mertoauka
KJIOHUPOBaHUS (MOJICIUPOBAHUE HA Oymare).

OcHOBHBIE 0OJIE3HM JKUBOTHBIX W pOJIb TMATOT€HHBIX MHKPOOPTaHU3MOB U
Mapa3uTOB B Pa3BUTHH 3a00JI€BAHUI JOMAITHUX KUBOTHBIX U OCHOBHBIX MepaxX OOpPBHOBI
C HUMH; POJIb MOJIE3HBIX MUKPOCUMOMOHTOB B OpraHU3Me XUBOTHBIX. [losoxkutensHoe
1 moboyHoe (OTpHIIaTeIbHOE) BO3ICHCTBUY aHTUOMOTHKOB HA OPTaHU3M B XOJIC JICUCHUS
KUBOTHBIX; 1€MW W 3aJlaud BEeTepUHApUHU. BHOTEXHOJIOTHsS KOPMOBBIX IIpenapaTos.
[TpakTuyeckas pabora «CoctaBieHue palydoHa MUTAHUS )KUBOTHOTO, pacueT pacxojioB
Ha cojepkanue». MccienoBarenbckas pabora «OlleHKa KayecTBa MOJIOYHOU
POTYKITHI.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHBbIe MeTonbl cenekuuu. ['nbpuauzanusa. dopmer ordopa. OcHOBHbBIE
HampaBJIEHUS] CEJICKIUU: YIYy4llIeHHE YPOKaHOCTH, YCTOMUYMBOCTH K OMOTUYECKUM U
abuotnueckuM (pakropam. [Ipaktuyeckas pabora «BripanmBaem ropox. Kak npoectu
CKpELIMBaHUE y rOpoxay.

OcHOBHbIE TOAXOABl CENEKIUMH KM OWOTEXHOJIOTMU KYJIBTYPHBIX pPacTEHU,
['mbpunuzanusi, OTHaJICHHAs TUOPUAM3AIMS, HCKYCCTBEHHBII OTOOp, TeTepo3uc,
TpaHchopmalys, MyTareHe3, TeHETHYECKOe pelakTupoBaHue). Mcropus cenexuuu B
Poccun u mupe, nctopus pa3BUTHS BaKHEUILINX COPTOB KYJIbTYPHBIX PACTECHUM.

Kak genoBex MoxeT MonupUITMpOBaTh pacTeHus? | 'eHHas MHXeHepHUs pacTeHUM:
UTo Takoe reHeTMyecKas WHXKEHEpHUsl pacTeHuil. TpaHCreHHble pacTeHus. MeTobl
nosydeHusi. OOpa3zoBaHue OMmyXxoJel y pacteHnid. ArpoOakTepuanbHas TpaHCPOopMaIius:
Ti-nmna3Musl. I'ensl T-J1HK. MonexynsapHO-TeHETUUECKHE MEXaHU3MBI
Tpanchopmaruu. ['eHetnueckoe peaaktupoBaHue. COBpeMEHHbIE TOIXOIbl U
JOCTHXKEHHSI TEHETHMYECKOro peaakTupoBaHus pacteHuil. Ilpaktuyeckas pabota
«["eHOMHBIE HOXKHUIIBI (MOeTpoBanue padoThl cuctembl CRISP-Cas).

Ectp 1nu xu3Hp B npoOupke? bHOTeXHOJIOrHs KYyJIbTYPHBIX pPACTEHHM.



HccnenoBatenbckass pabora «BeipammBanue pacTeHud B mpoOupke  (MOXKHO
BOCITOJIB30BaTbCA PE3yJbTaTaMH NPEIbIAYLIIMX 3KCIEPUMEHTOB IO COCTaBJIEHUIO
MUTATEIBHBIX PACTBOPOB JUIS PACTEHHIA).

Moayab «MoJsiekyjasipHble 0CHOBBI (M3HO0JI0THH U (papMakoJorum» 9 kiacc
(68 yacos)

1. @u3zuonozuueckas xumusn. (20 uacos)

Brenenue. buorennsie anementsl. opranorensl: O, C, N, H. AktuBHble QopMbI
KHUCJIOPOJIA, UX MOJIYYEHHE, HEUTPAIA3ALIHS.

MakpoaJieMeHThI: TIPOLEHT COJAEpKaHUSI B OpraHu3Me, BBINONHsIEMass (QyHKIIHS,
colepkaHue B mnpoaykrax nurtanus. CaZ2+ - cBsa3bIBarolIue O€NKHU, JCTOHUPOBAHUE
KaJIbIUsl, PETYJISIUs YPOBHS KaJIbIIUSI B OPTaHU3ME. FOpMOHBI nmouek. Mg — cTpoeHue
xjopoduiiia, ero akTUBalLKs COJIHEUHON SHEPTHEH.

MUKpPO3JIEMEHTBI: B KaKUX MOJIEKYJIaX COJAEpPKATCs, BBIMOJIHsIEMas (PyHKIHUS,
CoAEpKaHUE B MPOJYKTax nutaHus. [locneacTBus nepeao3upoBKA MUKPOIIEMEHTAMMU.
Fe — ycBauBaeMble THUIBI COEIUHEHUN Keie3a. [eMompoTewHbl, T'eMOIMaHUH,
mutoxpombl. CU — yCcBOEGHHME M TpPaHCIOPT MeAu. benku, coaepKanme Meb.
[TaTtonoruueckue cuHApoMbl MeHke u BunbcoHa, cBsi3aHHbBIE C META00JIM3MOM MEJIH.

Tokcuunble 3nemMeHTHl llepuonnueckoil cucTEeMbl s OpraHu3ma. BiusiHue
HEJIOCTAaTKAa MaKpO U MUKPO3JIEMEHTOB HA KUBBIE OPraHU3MBI.

HccnenoBarennckas pabota «KomuecTBeHHAs OIleHKa COIEpKAHUS
MUKPODJIEMEHTOB UM BUTAMUHOB B MUILIEBBIX MTPOAYKTaX»

Kupsl. 3aboneBanus 4en0oBeKa, CBSI3aHHBIE C HAPYIICHUSMU KUPOBOTO OOMEHA.
Jucnunmaemun.

VYrneroasl. 3aboJieBaHUsI YEJIOBEKA, CBSI3aHHBIC C HAPYIICHUSIMH YTJIEBOJIHOTO
obmena. CaxapHblii Juaoder.

benku. Ctpoenue. 3abosieBaHus Y€IOBEKA, CBSI3aHHbBIE C HAPYIICHUSIMU OCIIKOBOTO
oOmena. @yHkuu 6enkoB. PepmeHThl. Mexanusm neictBus. Kiacchl pepMeHTaTUBHBIX
peakiuii. Kodepmentsl. Ilpaktuueckoe 3anstue «KadecTBeHHbIEe peakuuu Ha
opraHuueckue MoJekyibl». IIpaktuueckoe 3anatue «J/leHarypanus  O€IKOBY
[IpakTrueckoe 3anaTue «M3ydeHne akTUBHOCTHA aMUJIa3bD».

BuTtaMuHbl )KUpOpacTBOPUMBIE, BoAgopacTBopumMbie. [IpeBpailieHre BUTAMUHOB B
aKkTUBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMHUHO3HI.

OCHOBHBIC THUIIBI META0OJIMYECKUX peakuuil. buosHepreTueckue MpoIECChI.
['mukomus. Hukn Kpebca. Llenb nepeHoca 3nekTpoHOB. OKUCIEHUE KUPHBIX KUCIOT.
Karabamuzm amuHOkucioT. ['mokoHeoreHne3. CHHTE3 YIJIEBOJOB, OEJIKOB, >KHPOB.
Mertabonutndyeckue 3aboneBanms. Ilpaktmdeckoe 3aHsTHe «Pemenme 3amad  Ha
DHEPIETUYCCKUA OOMEH.

Knerka. Tlonsarue memOpanbl. @ynkuuu memOpan. Buabl TpancnopTra B KIETKY.



MeMOpanHbie opraHoujipl. 3a0oJjieBaHMsI CBS3aHHBIE C HapylIeHHEM paboThl
MeMOpaHHBIX OpraHesll, 0O0JIe3HW HAKOIUICHUS. THUIbI KOHTAKTOB MEXIY KJIETKAMHU.
3HaYeHUE MEXKKJIETOUHOW KOMMYHUKAIMU JJIS 370pOBbsl opranusma. lIpaktuueckoe
3aHsTHe «Jlnanus (kiaerodka Tpayoe)y.

Aapo. VYpoBHM  yNakOBKM  XpPOMAaTWHA. XPOMOCOMHBIE  TEPPUTOPHHU.
HememOpaHHbie OpraHOuIbI.

2. Monexynapnas ouonozus. (20 uacos)

OCHOBHBIE BEXH PA3BUTHUS MOJIEKYJISIPHOU OMOJIOTHH.

HyxinennoBsie kuciaotsel. OCHOBHBIC MPUHIUIIBI cTpoeHus. [IpakTtuyeckas padota
«Boigenenne JIHK w3 OGanana». Ilpaktuyeckas pabora «Mogens JIHK-opurammy».
[Ipaktuueckass pabora «Ompenenenne kadectBa mpenaparoB [JIHK ¢ mnomorisio
criektpodoroMeTpuny» (Ipu HATMYUU 000PYIOBAHUS).

Martpuunble cUHTE3bl. Perukanus — OCHOBa KJIETOYHOro JeneHus. [IpuHIumbI
perutukaiuu. [Ipaktudeckas pabora «PermkaruBHas mMamuHa (Mrpa-aeMOHCTPALINA)Y.
[TpakTuyeckas padota «I 1P (Monens ammindukaius Ha Oymare)y.

Mytanuu. Yto Bei3biBaeT usMeHenus B crpoeHun JJHK. Ilpunnunel penapamuu.

Tpanckpunius. [Ipaktudeckas padota «Cuia mpomMoTopay.

['enernueckuii koj. Ilpaktuyeckas pabota «PemieHue 3a7a4 Ha TE€HETHUECKH
ko» Tpancusauus. [Ipaktudeckas padota «DoJIuHT OEITKOBY.

Opranuzanusi TeHoMa BHUPYCOB [IpOTMBOBHpYCHBIE CpPEICTBA, MEXAHU3MbI HUX
NEUCTBUSL.

Opranuzarusi ~ reHoma  Oaktepuii  AHTHOAKTEepHaNbHBIE  TIpEHapaThl.
HccnenoBarenbckas padora «PacnpocTpaHeHre aHTUOMOTUKOPE3UCTEHTHBIX OaKTEPHii»

Opranuzaiusi reHoma »ykapuoT ['eHomHOe penaktupoBanue. IIpakTuueckas
pabora «PaboTa B COBpEMEHHBIX I'eHeTHYECKHUX 0a3ax maHHbIX. [IpoBemenue In silico
aHaJu3a IoCJIE0BATEILHOCTEN T€HOBY.

3. Dapmaxonozus (28 uacos)

[Tonsitue o nexapctBax. [IpuHUKIIBI MOAX0Ja K MOUCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Mmertonbl. MccnenoBarensckas padoTa «IKCHEPUMEHTHI 1O
ONPEIEIEHUI0 TOKCHYHOCTH BEIIECTB HA aPTEMUAMSIX).

[Tyt BBenenust JIC. @apmMakoKMHETHKA JICKAPCTBEHHBIX BellecTB. BcackiBaHue
(abcopOius) iekapcTB. OCHOBHBIC MEXaHM3MBI BCAChIBaHUS. TPaHCIIOPT JIEKAPCTBEHHBIX
BemecTB. ['ensl u Oenku nepBoid gasel Onorpanchopmaiuu. [yt BeiBeAeHHUS JeKapCTB
U3 OpraHu3Ma. OKCKpeluss M dSJIuMHHaIMs. ['eHbl U  Oenku BTOpoi  (asbl
ouotpanchopmaiuu. dapmakoauHamuka. [J1aBHOe W TOOOYHOE, PE3OPOTHUBHOE U
MECTHOE, MPSAMOE, HENPSIMOE U PEPIEKTOPHOE CUCTBHE.

Bunbl B3aumoneiictBus yiekapcTB. CHHEPru3M U aHTaroHW3M MPU COBMECTHOM



JEHCTBUY JIEKAPCTBEHHBIX BELIECTB, UX PA3HOBUIHOCTH.

TpancmeMOpaHHbIii CUTHATUHT. THUIBI KJIETOYHBIX pelentopoB. MeMOpaHHBIE:
VMOHHBIC KaHaJIbl, KaTaJIUTHUECKUE U compskeHHble ¢ G-0enkamu; BHYTPHUKIETOYHBIE!
LATOILJIA3MAaTUYECKUE U sIepHBbIE. MEXaHN3MBbl JINTAHI-PELENTOPHOTO B3aUMOACHCTBHSI.
CenekTUBHOCTD (M30MPATEeIbHOCTh) JCHCTBHUS, CBSI3b «XMMHYECKas CTPyKTypa —
dbapmakonoruiyeckas akTUBHOCTb BEIIIECTBY.

PapMaKoJIOrM4eCKOM MOJYJISIIUMA CHHANTHYECKONW XOJIMHEPTUYECKON NepeaayH.
MornekynspHblii MeXaHU3M JeHCTBUS H  (apMaKoJOTHYECKHe CBoiicTBa M-
XOJIMHOOJIOKATOPOB, raHTJIMO0JI0KAaTOPOB u Kypapenoao0HbIX CPEACTB.
@apMaKoJIOTUYECKAsT ~ PEeryJiAlus  AaKTUBHOCTH  AQJPEHEPrHYeCcKOoro  CHHAIICA.
AJPEeHOMUMETHKH, aApeHOOIOKATOphl, cuMnaTtoduTuku. [IpakTtudeckas pabota
«BnusHue agpeHanuHa Ha CepACUHbIE COKPAILEHHS (IPOTPAMMHOE 00ECIIEUEHUE)».

MonekynspHas (papMakosoTus aHTHAIEPTUYECKUX CPeAcTB. [ ucTaMUHOBBIC
peLEeNTOphl: TUIIBI, MOJICKYJIsipHas opranuszanusi. CrabuinzaTopbl MeMOpaH TY4YHBIX
KJIETOK: MOJIEKYJIIPHBIN MEXaHU3M JIEUCTBHSI, 0COOEHHOCTH KIIMHUYECKOIO TPUMEHEHUS,
TOYKHU MPHUIJIOKEHUS IEUCTBUS MHTMOUTOPOB JTUITUIHBIX MEIUATOPOB.

MexaHn3M ACUCTBHS M NPUMEHEHHUE IPENAPATOB, CTUMYIUPYIOIIUX IMPOLECCHI
MMMYHHUTETA. DPapMaKOJOTMYECKAasd XAPAKTEPUCTUKA HWHTEPICHKUHOB: IIOJy4YECHHE,
MEXaHU3M JeicTBUs, npuMeHeHue. OCHOBBI MAaTOQU3UOIOTUUA OCTPO(a30BOro OTBETA,
Meauanus BocnaneHus. MoneKyIsapHbIi MEXaHU3M IIPOTUBOBOCIAIIMTENIBHOTO 1EUCTBUS
[NIIOKOKOPTUKOCTEPOUIOB,  HECTEPOUAHBIX  MPOTUBOBOCHAJIMTENIBHBIX  CPEICTB.
[Ipaktrueckas padota «l 'HCTONOrMYECKUE MpenapaThl UMMYHHOU CUCTEMBIY.

[TonsTre 0 HapKO3€ M HAPKO3HBIX Ipernaparax. KieTouHbli U1 HEPBHBIM HApKO3.
dapMaKoJOTHUECKass XapaKTEPUCTUKA OTACIBHBIX TIPYNI HApPKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTh JACHCTBUS Ha LEHTpalbHYIO cuctemy. [lpakTudeckas pabota
«I'mecronornyeckue npenapaTbl HEPBHOM CUCTEMBDY.

O®uznonornyeckud coH; ¢as3pl cHa. Buael Hapymienuii cHa I[lonsitue o
MEMKaMEHTO3HOM CHE M CHOTBOPHBIX Ipenaparax (TUIMHOTHUKAX).

MonekynspHbple acnekTel Homuuenuuv. OnuartHele penenTopbl, WX THIIBL.
DOHke(hanuHbl 1 SHAOP(UHBI - SHIOT€HHbIE JIUTaH bl OMTUATHBIX PELENTOPOB.

AHTHUTICUXOTHYECKOE JIEWCTBHE, BIMUAHME HAa (PYHKIHUIO SKCTPANUPAMUTHON
CUCTEMBI, SMOLIMOHAIbHYIO c(epy, pBOTHBIA IIEHTp, apTepUaAIbHOE IaBJICHUE, LIEHTP
TepMOpEryIsUU. MOJIEKYJISIPHbIE MEXAHU3MBI JIEMCTBUS HEMPOJIENTUKOB, BIUSHUE HA
n0(paMUHOBBIE, CEPOTOHUHOBBIE, aAPEHO- U THCTAMUHOBBIE PELENTOPHI, UX JEHCTBUE Ha
KJIETOYHbIE MeMOpaHbl, Ha JENOHUPOBAHME TKAHEBBIX MOHOAMHUHOB. I[loTeHiman-
3aBUCUMbIE HATPUEBbIE KaHAJIbI KAK MULIEHU JIEWCTBHS MECTHBIX aHECTETUKOB. CrocoObI
WHTUOMPOBAHUS MMOTEHITNAT-3aBUCUMBIX HATPUEBHIX KAHAJIOB MECTHBIMHU aHECTETHKAMU.
[TpakTnueckas pabora «Kapra »skcrmpeccun [O0(paMHUHOBBIX M CEPOTOHUHOBBIX
pelenTopoB B Mo3re Mbliei». MccnenoBarenbckas padbora «IloBeneHUueckrne TeCThl Ha



peiokax Danio rario. Caernmo-temHas kamepay. MccienoBarenbckas pabora
«IToBeneHueckne TecThl Ha peIOKax Danio rario. OTkpeiToe moje». MccnenoBaTebekas
pabota «IToBeneHueckue TecThl Ha peIOKax Danio rario. CraitHoe oBeIeHUEY.

MonyJsb «MosieKyJasipHbIe 0CHOBBI cetekmnm» 9 kiaace (68 uaca)
1. Monekynapunas ouonocus. (20 uacoe)

OCHOBHBIE BEXH PA3BUTHUS MOJIEKYJISIPHOU OMOJIOTHH.

HyxneunoBsie kucinoTbl. OCHOBHBIE TPUHIUIIBI cTpoeHus. [IpakTuyeckas pabora
«Boigenenne JIHK w3 Oananay. Ilpaktmueckas pabora «Mopens JAHK-opurammy.
[Ipaktnueckass pabora «Omnpenenenne kadectBa npenaparoB JIHK ¢ nomonisio
crekTpodoToMeTprn» (MPU HATUIUH 000PYIOBAHUS).

Martpuunble cMHTE3bl. Pernukamnus — OCHOBa KJIETOYHOrO jAesieHus. [ITpuHIumnel
perutukanyu. [Ipaktndeckas padora «PerumkarnBHas mamuHa (Mrpa-IeMOHCTPALIN)Y.
[TpakTuyeckas padota «I 1P (Monens ammindukaius Ha Oymare)y.

Mytanuu. Yto Bei3biBaeT usMenenus B crpoenun JJHK. Ilpunnuner penapanuu.

Tpanckpunius. [Ipaktudeckas padorta «Cuia mpomMoTopay.

['enetnueckuii kon. Ilpaktuueckas paborta «PelieHne 3amady Ha TEHETUYECKHI
ko» Tpancusauus. [Ipaktudeckas padota «DoJIuHT OEITKOBY.

Opranusanuss reHoma BUPYCOB IIpOTMBOBHpYCHBIE CpEICTBA, MEXAHU3MBI HX
NEUCTBUSL.

Opranuzanus reHoma OakTepuit AHTHOAKTEpUaIbHbIE Ipenaparsl.
Hccnenosatenbckas padota «PacrpocTpaHeHre aHTHOMOTUKOPE3UCTEHTHBIX OaKTepuii»
Opranuzanusi reHoMa sykapuoT ['eHomHOe pemakTupoBanue. [Ipaktuueckas pabdota
«PaboTa B COBpEeMEHHBIX TeHETHUYSCKHX 0a3ax maHHbIX. [IpoBeneunue In silico ananmza
MOCJIEA0BATEIBLHOCTEN TEHOBY.

2. Monekynapnuie ocnoewl cenemuxu (20 uacoes)

[Ipenmer reHetuku. Kparkas uUcTOpuss pa3BUTUS  MPEICTABICHUS O
HACJIEICTBEHHOCTH.

OT rena K Mpu3HaKy: Kak packpacuTh KoTa. Uto Takoe npusHak? [IyTh oT rena mo
npuzHaka. Myrtanuu. Aimenu. ['eTepo3uroTsl M TOMO3HUIOTHL. JIOMUHAHTHBIE H
peueccuBHble amnend. PoneBas wurpa «Amnenw». HccneqoBaTenbCKUM — MPOEKT
Mytarennbie GaKkTOPHI.

['eHpl cTposT opranu3M. BximroueHHe U BBIKIIOUEHHUE OOJBIIIOr0 Habopa T'eHOB.
Kak kieTku moHuMaroT, Kakue TeHbl TOJDKHBI paboTaTsk. PoneBas urpa «Cyan0a KieTkmy.
['ensi-nepexntouarenu. [Ipaktuueckoe 3ajanue « AITOPUTMBI JJIS1 KIIETOK.

JIMCKpeTHOE HacClIeIOBaHUE MPU3HAKOB. 3aKOHbI MeEHAENs: OJAWMH TE€H - OJUH
npu3Hak. Cxema CKpeluBaHus. 3aKOH €IMHO00pa3usi THOPHUI0B MEPBOTO MOKOJICHUS.
[Ipaktrnueckoe 3amanue «EnuHooOpasue MepBOrO MOKOJICHHS». 3aKOH PACIICTICHUS



IIPU3HAKa BO BTOPOM mokosieHuu. lIpaktnueckoe 3amanue «PaciieruieHne BO BTOPOM
NOoKoJIeHUW». MccienoBaTrenbCkuil MpoeKT «3akoHbl I'. MeHaens B 3KCIEpUMEHTE.

3akoHbl MeHJens: HECKOJBKO T'€HOB - HECKOJIBKO MpU3HAKOB. [(urudpuaHoe
ckpemmBaHue. Hes3aBucumoe pacxoxiaeHue xpoMocoM. IIpaktudeckoe 3anaHue
«Pemerka Ilenneray. CueruieHHOe HacIeI0BaHNUE.

B3aumoneiicTBue TeHOB. AlieabHOE W HeaUienbHoe. [IpakThueckoe 3aHsiTHE
«B3anmoencTBrs reHOB (MOJIEIMPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY)»

Omnpenenenue noina. [lonossie xpomocomsl. Camiibl U caMKu. BiusiHue gpakropoB
OKpYXarolen cpelapl. XpOMOCOMHOE omnpenaenaeHue 1noja. IlosoBble XpOMOCOMBI.
[Tpaktnueckoe 3amanue «HacnenoBanue, cuemieHHoe ¢ nojom». IIpoGiema
JTOTIOJIHUTENBHOU X-XpPOMOCOMBI Y KEHIIMH. TPEXIIBETHBIE KOILIKH.

3. Monekynaphwie ocnogwl cerekyuu (28 uacos)

I'ensl B monysiiusix: Benukoe paBHoBecue. [Tomymnsauus. YacToThl BCTpE4aeMOCTH
NpU3HaKa u ajuiend. Y paBHeHue Xapau-BaitnOepra. IIpaktuueckoe 3amanue «HactoTsl
amyeneil, reHOoTUHoB W (GeHoTunoBy». MccinegoBaTelbCKUil MOPOEKT  «AHaIU3
TCHETUYECKOM CTPYKTYPHI TOMYJISINK (Ha OCHOBE 3aKOHA Xapu-BaliHbepra)y.

[Tonynsinuu MEHSIOTCA: YUCICHHOCTh, MUTpalldsi U BbIOOp cympyra. DakTopsl,
KOTOpbIE BBIBOJAAT TMOMYJSIIUIO W3 paBHOBecusi Xapnau-BaitnOepra. UYwuciieHHOCTH
nonyisituu. PoneBas wurpa «Oddekr ocHoBarens». PoneBas wurpa «3ddekr
OyTbUIOYHOTO TOpJblKa». [peitd renoB. Myranuu. HecnydaiiHoe cKpernuBaHUeE.
Nzonsamus.

[Torynsiiuu MEHSIIOTCSI:  ©CTECTBEHHBIM — 0TOOp.  MexaHu3Mm  AeHCTBHS
€CTeCTBEHHOTO oTOOopa. JIBmxyiuii otoop. PoneBas urpa «EctecTtBeHHBIN 0TOOPY.

MoaudukanroHHas V3MEHYUBOCTb. Craructuueckue O0COOEHHOCTH
Mou(UKAIIMOHHONW M3MeHYMBOCTHU. VccnenoBarenbckue paboTel «MoaudukanuoHHas
M3MEHUYMBOCTh PACTEHHM B MPEIEIIaX BALIETO MECTA JKUTEIbCTBAY.

HacnegoBanne KOMMYECTBEHHBIX MPU3HAKOB. KOJIMYECTBEHHBIE NPU3HAKHU.
CpenoBast u3MeHYUBOCTh Npu3Haka. Koaddumment nacneqyemoctu npusnaka. OTBeT Ha
ot0op. [lomck reHoB KOJWYECTBEHHBIX MNPU3HAKOB. OIHOHYKICOTHUIHBICE BapHUAHTHI
reHoB. JIHK-uum. [TotTHOreHOMHBIN aHAIA3 acCOUAINM.

«Owmb»y Han renomoMm. Iloctrenomuas spa. OOpaTtHas reHeTHKa. «OMUKCHBIC»
uccnenoBanus. [Iporeom, Mmetadonom. [IpakTuueckoe 3aganue « ATpOHOMBDY.

JlomecTukaiys W UEHTPhl T€HETUYECKOTo pa3zHooOpaszus. [lowcku pacteHmil ¢
«XOPOIIMMUY» TMpPHU3HAKAMU JJis1 4esioBeka. LIeHTphl TeHETHYEeCKOTO pa3HOooOpa3us.
Huxomnait iBanoBuu BapunoB. Cenekiusa. KomOuHanmonHass U TMOpUIHAST CEIEKIIUSL.
I'erepo3uc. Ilpaktuueckoe 3amaHue «l OMOJOTMYECKHE PsAAbl  HACIEIACTBEHHOM
U3MEHYUBOCTH.

CoxpaHUTh U U3Y4YUTh T€HBI, YTOOBI MEHATH Oyayiiee. Kak mpaBUIbHO XpaHUTh



redbl. Koyulekiuu  TeHeTHYecKuX pecypcoB  pactenuit. [IpakTukym  w/wnm
WCCIICJIOBATEIILCKAN TIPOEKT «MeToJbl KyJIbTHBHUPOBaHUSA IN VIr0 s coxpaHeHHs
TEHETUYECKUX PECYPCOB PACTEHHUM U JJIs1 YCKOPEHHOM CEIICKIIAN.

['eHeTnueckre LEHTPBI B HaleW CTpaHe. [1€ 3aHUMAKOTCS TEHETUKOW |
TEHOMMKOW JIJISI HYKJI CEJILCKOTO XO3sIHCTBA.



IINTAHUPYEMBIE PE3YJIBTATDBI
OCBOEHMUS KYPCA BHEYPOUHOM JESATEJbHOCTH

3aHATHA B paMKax I[porpamMMmbl HAalpaBiI€Hbl HAa OOECHEYEHUE JIOCTHKEHUS
IIKOJIBHUKAMU  CICAYIOIIMX  JINYHOCTHBIX, METAIpEIMETHBIX U  HPEAMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB.

JIN4YHOCTHBIE pe3y/IbTaThl:

B cgpepe epasicoanckoco eocnumanus: TOTOBHOCTb K KOHCTPYKTHBHOU
COBMECTHOM JI€ATEIbHOCTH IIPH BBINOJHEHUHU UCCIEIOBAHUM U POEKTOB, CTPEMIICHHE K
B3aMMOINIOHMMAaHUIO U B3aUMOIIOMOIIIH.

B cghepe nampuomuueckoeo 6ocnumanus: OTHOIIEHUE K OMOJOTHH KaK K BaKHOU
COCTABJISIFOLIEH KYJIBTYPBI, TOPAOCTh 3a BKJIAJ POCCUHCKUX U COBETCKMX YYEHBIX B
pa3BUTHE MUPOBOI OMOJIOTHYECKON HAYKHU.

B cghepe Oyxoeno-npaecmeennoco eocnhumanus: TOTOBHOCTb OLICHUBATh
MOBEJEHUE M TMOCTYINKH C IO3UIHMH HPABCTBEHHBIX HOPM U HOPM 3KOJOTMYECKOU
KYJIbTYpbl, IOHUMaHHE 3HAYMMOCTH HPABCTBEHHOT'O aCIEKTa JAESATEIbHOCTH YEJIOBEKA B
MEAUILIMHE U OMOJIOTHH.

B cgepe scmemuueckoco 6ocnumanus: TIOHMMaHHE PO OHOJIOTMH B
(OpMHPOBAHNHU ICTETUUECKON KYJIbTYpPbl TUYHOCTH.

B cepe ¢uzuueckoco eocnumanus, Gopmuposanus Kyivmypvl 300p06bs U
IMOYUOHANLHO20 61a20N0y4Us; OTBETCTBEHHOE OTHOILLEHHE K CBOEMY 3J0POBbIO U
yCTaHOBKA Ha 3JI0POBBIi 00pa3 KU3HH (30pOBOE MUTAHUE, COOIFOICHIE TUTUCHHYECKUX
IPaBWI U HOPM, COATaHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA, perysipHas pusnueckast
AKTHBHOCTB); OCO3HAHUE ITOCIICICTBHI 1 HETIPUATHE BPEIAHBIX MMPUBBIUCK (YyIIOTPEeOIICHHE
aJIKOTOJIsl, HAPKOTUKOB, KypeHHWE) U UHbIX (opm Bpema sl (PU3MYECKOTO U
MICUXUYECKOTO 370pPOBbs; COOJIIOICHUE NpaBuil OE30MaCHOCTH, B TOM YHCIJIE HABBIKU
0e30macHOro MoBe/IeHUs B IPUPOAHOU cpene; chOPMUPOBAHHOCTh HABBIKA PEQIIEKCHUH,
yIpaBJjeHHE COOCTBEHHBIM 3MOILMOHATIbHBIM COCTOSIHUEM.

B cgpepe mpyooeozo éocnumanus; aKTUBHOE y4acTHE B PEIICHUU MPAKTHUECKUX
3aja4 (B paMKaxX CEMbH, IIKOJIbI, ropoja, Kpas) OMOJOrMYECKOHM M 3KOJIOTMYECKOi
HaNpaBJIE€HHOCTH, MHTEPEC K MPAKTUYECKOMY H3yUeHUIO Mpodeccui, CBSI3aHHBIX C
OMOJIOTHEH.

B cgepe sKonocuueckoco Gocnumawnus:  OpUEHTAIMST HA NPUMEHEHUE
OMOJIOrMYECKUX 3HAHUU MPU PEILICHUH 3374 B 00J1aCTH OKPY’KalOIel CpeJibl; 0OCO3HAHUE
HKOJIOTMYECKUX MPOOJIeM U MyTel X peleHus; TOTOBHOCTh K YYaCTHIO B IPAKTHUYECKOM
NEeATEIBbHOCTH SKOJOTUYECKON HAIPABIEHHOCTH.

B cgepe nomumanus yemnocmu Hayyno2o noO3HaHus: OPUEHTALMS Ha
COBPEMEHHYIO CHUCTEMY Hay4dHbIX IMPEACTaBICHU 00 OCHOBHBIX OHOJIOTUYECKUX
3aKOHOMEPHOCTSX, B3aMMOCBS3SX YEJIOBEKA C IPUPOJHOM U COLMAIBHOM CpPENOH;



NOHUMaHUE POJU OMOJOTUYECKON HAayKHd B (POPMHUPOBAHWU HAYYHOTO MHUPOBO33PEHUS,
pa3BUTHE HAYYHOUH IFOOO3HATEIBHOCTH, MHTEpPECa K OMOJOTHYECKON HayKe, HABBHIKOB
UCCIIEI0BATENBCKON JEATEIBHOCTH.

B cgepe aoanmayuu x uzmenaowumca ycio8usam COYUANbHOU U NPUPOOHOU
cpeovl: ajeKBaTHasi OIICHKA UW3MEHSIONIUXCS  YCIOBUW;, TMPUHITHE pEUICHUS
(MeAMBHIya bHOE, B TPYINE) B HM3MCHSIONIUXCS YCIOBUSX HAa OCHOBAaHWUHU aHAJIM3a
Oouonornyeckor nHMoOpMaIuK, TUIAHUPOBAaHWE  JIEUCTBUM B HOBOHM  cHUTyaluu
HA OCHOBAHMM 3HAHUUN OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHble pe3yJibTAThI:

B cghepe osnaoenus ynusepcanvuvimu yueOnviMu nO3HABAMENbHBIMU OeUCMBUIMU.
ba3oBrle Jornyecknue nencTBUs:

* BBIABIATh U XapaKTEPU30BaTh CYIIECCTBCHHBIC TIPU3HAKA OHOJOTHYECKUX
00BEKTOB (SBJICHUH);

* YCTaHaBIIMBaTh CYIIECTBEHHBIM TMpU3HAK KJIACCUPUKAIMU OHOJIOTMYECKUX
00BEKTOB (SBJICHUH, MPOIIECCOB), OCHOBAHHS JJIsI OOOOIICHUS W CpPaBHCHHS,
KPUTEPUH MPOBOJIUMOTO aHAJIN3A;

* ¢ y4€TOM NIpPEHJIOKEHHON OMOJIOTMYECKON 3aJa4i BBISIBISTH 3aKOHOMEPHOCTH U
IPOTHBOPEYMS B pacCMaTpuBaeMbIX (pakTax Hu HaOMIOJCHUSAX; TMpessaraTh
KPUTEPUHU JIJIS BBISIBJICHUS 3aKOHOMEPHOCTEU U MPOTHUBOPEUUH;

* BBIABIATH JACHUIMTHI HWHPOPMAIUHU, JIAHHBIX, HEOOXOIUMBIX [IJIS PEIICHUS
MOCTaBJICHHOM 3aJ1a4H;

* BBISBJIATH MPUUYMHHO-CIIECACTBEHHBIC CBSI3M TMPU HU3YUYCHUH OMOJIOTHYECKUX
SBJICHUM M TPOIECCOB; JEiaTh BBIBOALI C MCIIOJb30BAHUEM JEIYKTUBHBIX MU
WHIYKTUBHBIX YMO3aKIIOYCHUH, YMO3aK/IIOUCHUH 110 aHaJIoTuH, (popMyIrMpoBaTh
TUIIOTE3bI O B3aUMOCBS3SIX;

* CaMOCTOSATENLHO BBIOMPATH CMOCOO PEIICHHS y4eOHON OMOJIOTHMUECKOW 3aaadu
(cpaBHUBaTh HECKOJILKO BAPUAHTOB PEIICHUs, BHIOMpATh Haubosee MOAXOASITNI

C Y4€TOM CaMOCTOSITEJILHO BBIIECICHHBIX KPUTEPHUCRB).
ba3oBrle uccienoBaTeILCKUeE JEUCTBUS .

¢ HCIIOJb30BaTb BOIIPOCHI KaK I/ICCJ'ICILOBaTeJ'H:CKI/Iﬁ HHCTPYMCHT ITO3HAHM,

* (dopMmynupoBaTh BOMPOCHI, (PUKCHUPYIOMIHE pPa3pblB MEXKIy peaJbHbIM H
KEJIATeIbHBIM  COCTOSSHHEM  CHUTyallMM, OOBEKTa, W  CaMOCTOSTEIHHO
yCTaHaBIWBATh UCKOMOE U JTAHHOE;

* (¢opMupoBaTh  THUIMOTE3Y OO0  HMCTHHHOCTU  COOCTBEHHBIX  CYXKICHUH,
apryMEHTUPOBATh CBOIO TIO3UIHIO0, MHCHHUE;

* TPOBOJUTH MO CAMOCTOATEIFHO COCTABIICHHOMY IJIaHy HAOJI0ICHUE, HECIIOKHBIN
OMOJIOTUYECKH JKCIIEPUMEHT, HEOOJBIIOE HCCICOBAHUE IO YCTAaHOBICHUIO
0cOo0eHHOCTEH OroIornueckoro oobekTa (Iporecca) n3ydeHus,

* TPUYMHHO-CJICJICTBEHHBIX CBS3€H M 3aBUCHMOCTEH OHMOJIOTMYECKHX OOBEKTOB
MEXTy COOOH;



* OLEHUBATh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTH MH(POPMAIIUIO, MOTYYCHHYIO B
X0J1€ HAOIIOACHUS U SKCIIEPUMEHTA;

*  CaMOCTOSTENbHO (GOPMYIUPOBATh OO0OOIIEHUS U BBIBOJABI MO pe3yjibTaTam
POBEIEHHOTO HAOMIOACHUS, DKCIIEPUMEHTA, BJAJIETh MHCTPYMEHTAMH OLIEHKHU
JIOCTOBEPHOCTH MOJYUYEHHBIX BBIBOJIOB U 0000IIIEHU;

¢ IIPOTHO3HUPOBATH BO3MOXKHOC naﬂLHeﬁmee Pa3BUTHUC OMOJIOTTYECKUX IMponcCCOB U
X IMOCJIICACTBUA B AHAJIOTHMYHLIX HWJINM CXOAHBIX CHTYAlUAX, 4 TAKIKC BBIABUI'ATb

IPEIOI0KEHN 00 UX PA3BUTHUH B HOBBIX YCIIOBUSAX M KOHTEKCTaX.
Pa6Gora ¢ nadbopmarmeii:

* MPUMEHATH PA3IUYHBIC METOJIbI, HHCTPYMEHTHI U 3allpOChl MIPH MOKUCKE U OTOOpE
Ouonormueckod HWHGOpPMALMKA WM JAHHBIX M3 HCTOYHUKOB C Y4ETOM
MIPEIOKCHHONM yaeOHON OMOIOTHYECKOH 3a1a9H;

* BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATH U  UHTEPIPETUPOBATH
OMOJIOTUYECKYI0 HHPOPMALIUIO Pa3IMYHBIX BUJIOB U (HOPM MPECTaBICHUS;

* HAaXOJUTh CXOJHBIE apTyMEHTHI (IIOATBEPKIAIOLINE WK ONPOBEPraloLIUe OJIHY U
Ty K€ UJIEI0, BEPCUIO) B PA3INYHBIX HH(POPMAILIMOHHBIX HCTOYHUKAX;

* CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIbHYIO (hOpPMY IIPEACTABICHUS HHPOPMALIUU U
WLITIOCTPUPOBATH PEILIaEMbl€ 33Ja4l HECIOKHBIMU CXEMaMHU, IMarpaMMaMy, HTHON
rpaduKoi U UX KOMOUHALIUSIMU;

* OLIEHHMBATh HAJIEXKHOCTb OHMOJIOTMYECKOW HMHPOPMALMK TI0  KPUTEPHSM,
IPEJIOKEHHBIM YUYUTENEM WK C(POPMYITHUPOBAHHBIM CAMOCTOSITENIBHO;

* 3allOMUHATh U CUCTEMATU3UPOBATH OMOJOTUYECKYIO HH(POPMALUIO.

B cgpepe oenaoenus ynusepcanvHolMu yueOHbIMU KOMMYHUKAMUBHBLIMU OeUCEUIMU
Ob1ienue:

* BOCHpHWHHMATh U (OPMYIUPOBATH CYXKICHUS, BHIPAXKATh SMOIMH B IPOIIECCE
BBITIOJIHEHUS MMPAKTUYECKHUX U JT1a00paTOpHBIX PaboT;

* BBIpaXKaTh ce0s (CBOIO TOUKY 3pEHHUS) B YCTHBIX U MUChMEHHBIX TEKCTaXx;

* pacro3HaBaTh HeBepOaldbHBIC CpeACTBA OOIIEHWSA, TOHMMATh 3HAYCHUE
COIMAIBHBIX 3HAKOB, 3HAaTh M PACIO3HABaTh MPEANMOCHUIKH KOH(JIMKTHBIX
CUTYaIlMi M CMATYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI,

* TIOHMMaTh HAMEPEHUS JAPYTHX, TMPOSBIATH YBAXKHUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU Gopme (hopMyTupOBaTh CBOM BO3PAKCHUS,

* B XOj€ auajora u/vim JUCKYCCHHU 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXIaeMOit
OMONIOTUYECKOW TEMbl H BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha peIIcHHE
OMOJIOTMYECKOM 3a/1a9M | MOJEp KaHue OJIaroxeaaTeIbHOCTH OOIICHHUS,

* COIOCTaBJISATH CBOM CYXICHHS C CYXICHUSAMH APYTHX YYaCTHUKOB IHAJIOTA,
OOHapYy>KUBaTh PA3JIMYUS U CXOJICTBO TO3UITUH;

* MyOJIMYHO TPEICTABIATH PE3YJIbTAThl BHINOJHEHHOTO OHMOJOTHYECKOTO OITbITa
(9KCIIepUMEHTa, UCCIICIOBaHMS, TIPOCKTA);



CaMOCTOSITENIHO BEIOMPATh OpMAT BBHICTYIUICHHS C YUETOM 3a1a4 MPEe3EHTALUN U
OCOOEHHOCTE ayJUTOPHUH M B COOTBETCTBMM C HHUM COCTaBIISAITb YCTHBIE M
ITACbMEHHBIE TEKCTBI C HCIOJBb30BAHUEM WLTIOCTPATUBHBIX MAaTEPUATIOB.

CoBMecTHas AeITelIbHOCTD (COTPYIHUYECTBO):

NOHMUMAaTh W UCIOJIb30BaTh MNPEUMYIIECTBA KOMAaHIHOM M WHAMBUAYaJIbHOM
paboTHI TIPU PEIICHWH KOHKPETHOW OMOJIOTHYECKON TpoOeMbl, 000CHOBHIBATH
HEOOXOAMMOCTh IPUMEHEHHS TPYIIIOBLIX ()OPM B3aMMOJICHCTBUS TPU PEIICHUU
MIOCTaBJICHHON y4eOHOM 3a1auu;

NPUHUMATH 1I€TTh COBMECTHOM ACSITENbHOCTH, KOJUIEKTUBHO CTPOUTH ACUCTBUS 110
e IOCTMKEHMIO. paclpeAessTh POJH, OTOBapUBaThCsA, 00CYKAATh IMpOIECC U
pe3yJIbTaT COBMECTHOM paboThl;

yMeThb 0000IIaTh MHEHHS HECKOJBbKUX JIOACH, NPOSBISATH TOTOBHOCTD
PYKOBOJUTb, BHIIOJHATH OPYUYECHHUS, TOAUYUHATHCS;

IUTAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW palOTHI, OMPENENATH CBOIO POJb (C
y4€TOM MPEIOYTEHHH ¥ BO3MOXHOCTEH BCEX YYACTHHUKOB B3aWMOICHCTBUS),
pacnpenenaTh 3aJauyd MEX]y 4JeHaMH KOMaH/bl, y4yacTBOBaTb B IPYHIOBBIX
dopmax paboTsI (00CYKACHHUSA, 0OMEH MHEHUSAMH, MO3TOBBIC IITYPMBI U HHBIC);
BBITIONTHATH CBOIO YaCTh Pa0OTHI, JOCTUTATh KAYECTBEHHOTO PE3yIbTaTa Mo CBOEMY
HAIpPaBJICHUIO U KOOPJAUHUPOBATH CBOM JIEUCTBUS C IPYTUMU YJICHAMH KOMAaH/IbL;
OLICHMBATh KAadye€CTBO CBOEr0 BKJIaJa B OOWIMH MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENNFHO  CHOPMYIMPOBAaHHBIM  YYaCTHMKaMH  B3aUMOJICHCTBUS;
CpaBHUBAThH PE3yJIbTaThl C UCXOAHOM 3a7auel U BKJIaJ KaKJJOT0 WIEHa KOMaH/bl B
JOCTHKEHHUE Pe3yNbTaToOB, Pa3ACNsATh chepy OTBETCTBEHHOCTH U MPOSBISATH
TOTOBHOCTD K MPEIOCTABICHUIO OTUETA MEePE TPYIION;

OBIIAJICTh CHCTEMON YHHBEPCANBHBIX KOMMYHHKATHBHBIX ACHCTBHH, KOTOpas
oOecrnieunBaeT CHOPMUPOBAHHOCTHh COIHMAIBHBIX HaBhIKOB ¥ IMOLHOHAIBHOTO
WHTEIJICKTA MIKOJIHHUKOB.

B ciepe oenadenus ynusepcanvuviMu YUeOHbIMU PeSYISIMUBHBIMU OCUCMBUAMU.
CaMooprasu3anus:

BBISIBJISAITh NPOOJEMBI JJI PEIICHUS B J>KU3HEHHBIX W YYEOHBIX CHUTyalHUsX,
UCTOJIb3Ysl OMOJIOTUYECKUE 3HAHUS;

OPUEHTUPOBATHCS B PA3JIMYHBIX MMOAX0JIAX MPUHITHS PEIICHUH (MHIUBUIYaTBLHOE,
NPUHSITHE PEIICHHS B TPYIINE, IPUHATHE PEIICHUI IPYIIIOi);

CaMOCTOSITEJILHO COCTABIISITh QJTOPUTM peIICHUs 3aja4u (MM €ro 4acTh),
BbIOMpATh CMOCO0 pelleHus Y4eOHOW OMOJIOTMYEeCKOW 3aJaud ¢ y4ETOM
UMEIOIUXCA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh
IIpejiaracMble BapUaHThl PELICHUH;

COCTaBJIATh IUIAaH JEUCTBUU (HJ’IaH peanmu3any HaME4YeHHOro aJIropurMma
pelieHus), KOPPEeKTUPOBaTh MPEJIOKEHHBIN aNropuT™M C y4éToMm IHOIYyYECHH
HOBBIX OMOJIOTUYECKHUX 3HAHUM 00 M3ydyaeMOM OMOJIOTMYECKOM OOBEKTE;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.



CaMOKOHTPOJIb (pediaexkcus):

BJIa/IETh CIOCOOAMH CAMOKOHTPOJISl, CAMOMOTHBALIMM U PEQPIICKCUH;

J1aBaTh aJCKBAaTHYIO OLICHKY CUTYAIlMU U IPEAJIaraTh IUIaH €€ N3MECHEHUS,
YYUTBHIBATh KOHTEKCT U NPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIpU
pemieHnn y4eOHOM OMOJIOTMYECKOM 3alaud, aJanTUpPOBaTh pEIICHHE K
MEHSIOIIUMCS 00CTOSITENIbCTBAM;

OOBSICHATH MPUYUHBI TOCTHKCHUST (HEIOCTHKCHHS) PE3YIbTATOB JCSITEIHHOCTH,
JaBaTh OIIEHKY NPUOOPETEHHOMY OIBITY, YMETh HaXOAUTh MO3UTUBHOE B
ITPOU30LIEIIEN CUTYALUH;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
W3MEHUBLINXCS CUTYalllid, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIM U YCIOBHUSM.

9MOI_[I/IOHEUII>Hblf/'I HHTCJIJICKT.

pa3nnuarh, Ha3bIBaTh M YNPABISATh COOCTBEHHBIMH SMOIMSAMH U IMOILUSIMU
IPYTHX;

BBISIBJISITh U @HAJM3UPOBATH MPUIMHBI IMOLIUH;

CTaBUTh ce0s Ha MECTO JAPYroro 4ejaoBeKa, NOHMMAaThb MOTHUBBI M HaMEpEHHs
Ipyroro;

PEryIupoBaTh CrIocO0 BBIPAXKEHUS SMOLIUH.

[IpunsiTue ceds u Ipyrux;

OCO3HAHHO OTHOCHUTKCS K APYTOMY YEIIOBEKY, €r0 MHEHHIO;

pU3HaBaTh CBOE MPABO Ha OIIMOKY U TaKOE e MPaBo JIPyroro;

OTKPBITOCTh CE0€ U IPYTHUM,

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJIETh CHCTEMOI YHUBEPCAIBHBIX YUeOHBIX PETYISATUBHBIX ACHCTBHIA, KOTOpas
obOecnieunBaeT (HOPMHUPOBAHHE CMBICIOBBIX YCTAaHOBOK JIMUYHOCTU (BHYTpPEHHSS
MO3UIMS JIMYHOCTH), M KU3HEHHBIX HAaBBIKOB JIMYHOCTH (YINpaBiCHHUS COOOI,
CaMOIUCIUTUIMHBI, yCTONYUBOTO TTOBEICHN).

IIpeameTHBbIE pe3yJbTATBI OCBOCHHS IPOTPaMMBbI

B no3naBaTenpHOM (MHTEIICKTYalIbHOM) cepe:

an/I06peTeHHe OIIbITa MCIIOJIB30BaHUA MCTOAOB OMOJIOTHYECKOM HayKH C LCJIbIO

U3Yy4YeHUs] OMOJIOTHYECKUX OOBEKTOB, SIBJICHUU M MPOIECCOB: HAOIIOJEHUE, ONKUCAHUE,

IMPOBCACHNEC HECCIIOKHBIX OMOJIOTHYECKUX OIMBLITOB M 9KCIICPUMCHTOB, B TOM YHCJIC C

MCIIOJIh30BAaHNEM aHAJIOTOBBIX U IU(PPOBBIX OMOJIOTHIECKUX TPUOOPOB U UHCTPYMEHTOB;

(I)OpMI/IpOBaHI/Ie YMCHHA UHTCTPUPOBATDH OMOJIOTHYECKHE 3HAHMS CO 3HAHHUSIMH U3

APYruX y4eOHbIX mpeaMeToB ((PU3UKH, XMMUH, reorpaduu, HCTOPHH, OOIIECCTBO3HAHMS
UT. 1.);



- (QopMupoBaHuEe YMEHHI periaTh Y4eOHbIC 3a/1aul OMOJOTUYECKOTO COMNEPKAHUS,
BBIABJISITh ~ NPUYMHHO-CJICACTBEHHBIC  CBSI3U,  MPOBOAUTH  KAue€CTBEHHBIE U
KOJINYECTBEHHBIE PACUETHI, JACJIaTh BEIBOAbl HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTATOB;

- (QopMupoBaHUE YMEHHUS IUIAHUPOBATh y4eOHOE HCCIEAOBaHHE WM MPOCKTHYIO
paboTy ¢ y4eToM MOCTaBICHHON 1eNu: (OPMYITUPOBATh MPOOIEMy, TUTIOTE3Y U CTAaBUTh
3a/layd UCCJEIOBAaHUs, BBHIOMPATHh aJIEKBATHO IOCTABICHHON II€JM METOMbI, JeNaTh
BBIBOJIBI IO pe3yJIbTaTaM MCCIIEI0BAHUS WU POECKTHOU e TEIbHOCTH;

- (¢dopmupoBaHWEe  HWHTEpeca K  YIIyOJIGHWIO  OWOJIOTUYECKMX  3HAHUU
(mpennpoduibHas MOATOTOBKA U MPodeccroHaIbHAsS OPUEHTAIHS ) H BBIOOPY OHOJIOTHH
Kak IpoMIBHOTO MpeIMeTa Ha CTYIIEHH CPEAHETO MOJTHOro 00pa3oBaHus A Oyayieit
MpoeCCUOHATILHON IeITEIbHOCTH, B 00JIaCTU OWOJIOTUH, MEIUITMHBI, SKOJIOTHH,
MICUXOJIOTUU, BETEPUHAPHUH, CEIILCKOTO XO3SIICTBA;

- BIIQJICHWE HaBbIkaMH paboThl ¢ uHMOpMaIueld eCTEeCTBEHHO-HAYYHOTO
COJIep>KaHMs, MPEJCTABICHHOW B pa3HoW ¢opme (B BUAC TEKCTa, TAOJUYHBIX JAHHBIX,
cxeMm, TpadukoB, auarpamMm, Mojeleld, H300paKeHul), KPUTUYECKOTO aHaiIMu3a
HH(pOpMAaIUU U OIIEHKH €€ JOCTOBEPHOCTH;

- YMEHHE WHTErpUpPOBaTh OUOJOTHYECKUE 3HAHUSA CO 3HAHUSMHU JIPYTUX YUEOHBIX
IPEIMETOB; UHTEpEC K YriyOJeHUI0 OUOJOTHYECKUX 3HAHUM U BHIOOPY OMOJIOTHHU Kak
npouIbHOTO TpenMeTa Ha YpPOBHE CpeJHEro oOImero oOpa3oBaHus s Oymyuiei
npodeccHoHaIbHON AESTENBHOCTH B  OOJACTH OWOJIOTMM, MEIUIIMHBI, SKOJOTHUH,
BETEpUHAPUM, CEIbCKOTO XO35MCTBA, NHUINEBOM MPOMBIIIIEHHOCTH, IICUXOJIOTHH,
HCKYCCTBA, CIIOPTa - UMETh YETKUE MPEJICTABICHUS O MAaTEPUATTMCTUUECKON CYIIHOCTH
T€HOMOB HUBBIX OPTaHU3MOB U PETYJISAIMNIO UX PaOOTHI,

- 3HaHUE OCHOBHBIX (DAKTOPOB OKPYKAIOMICH CpEbl, BIUSIONIMX HA Pa3BUTHE U
CYIIIECTBOBAHUE JKMBBIX OPTAHU3MOB, aIaNTalMK K (haKTOpam OKPYKaroIeh Cpeibl;

- 3HAHWE OCHOBHBIX MOJXO0JIOB OMOTEXHOJIOTHH, UCTIOJB30BAHMS €€ IOCTHKCHHUI B
COBPEMEHHOMW KU3HU YeJIOBEKa, 0COOCHHOCTH MCIOJIb30BAHUS JKUBBIX OPTraHU3MOB JIJIsI
MIPOU3BOJICTBEHHBIX HYX]] YEIOBEKA;

- 3HAHWE OCHOBHBIX MOJXO0J/IOB CEJIEKIIMA U OMOTEXHOJIOTUU KYJIbTYPHBIX PaCTEHUH,
XapakTepu30BaTh TEHETUYECKU  MOAUDUIIMPOBAHHBIE  PACTEHUs, OMNEPUPOBATh
MOHATUSAMHU, THOpUAM3AlUS, OTAAJICHHAs THOpUIM3AINSA, HMCKYCCTBEHHBIM OTOOp,
reTepo3uc, TpaHchopMallusi, MyTareHe3, TeHeTUYECKOe PeIaKTUPOBAHNUE;

- MOHMUMAHHUE  MOJIEKYJAPHBIX MEXaHM3MOB peall3allMd  HACJIEICTBEHHOMN
uH(pOpMaIKU U YMEHHUE CBOOOHO OTIEPUPOBATH OCHOBHBIMHU MOHSATUSMHU MOJICKYJISIPHON
OMOJIOTUH U €€ COBPEMEHHBIX HANIPABJICHUI — F€HOMHKH, METAr€HOMUKH, TPOTCOMUKH;

- 3HaHWE OCHOBHBIX 3a00JICBaHUI YeJIOBEKa, MEXaHU3MOB WX Pa3BUTHSA, CITOCOOAX
WX TUATHOCTUKU U JICUCHUS;



- (¢opMupoBaHUE YMEHHUS HCIOJIH30BAaTh MOHATUMHBIM arlapaT ¥ CUMBOJIMYECKUN
SI3bIK TEHETHKH, TI'paMOTHOE NPHUMEHEHHE HAayYHBIX TEPMUHOB, TMOHSITHUH, TEOPHH,
3aKOHOB ISl OOBSCHEHUS HAOIIOMAeMbIX OHMOJIOTHYECKUX OOBCKTOB, SBJICHUU H
MIPOIIECCOB, TTO3BOJISIONINX 3aJI0KUTH (PYHIaMEHT HAy4YHOTO MUPOBO33PEHUS.

B 11eHHOCTHO-OpHEHTALMOHHOM cdepe:
- 3HaHWe, YTO NPUMEHEHHE COBPEMEHHBIX TEXHOJIOTMH MOJEKYJISIpHOU OHOJIOTHH
MO3BOJISIET YCIEIIHO penlarh Takue 3J1000JHEBHBIE MPOOJEMBI, KaK OXpaHa

OKPYX(aIOIHGﬁ Ccpeabl, COXpAaHCHUC 300POBbA YCIIOBCKA, KOHTPOJIb U BOCCTAHOBJICHHC
OKOCHUCTCM.



TEMATHUYECKOE IINTAHUPOBAHUE

Monayab «Kak ;KHBOTHBIE U PACTEHHS MPHCIOCAOIUBAIOTCH» (IBOJTIOIHOHHAS
IKo0J0rHusl) 5-6 Kaccesl (34 yaca)

Tembl OcHoBHOe coaepxaHue JedaATe/IbHOCTH
IKOJbHUKOB
1. Ml uccienyem CBOMCTBa U CTPOCHHUE )KUBBIX HccnenoBaTensckue
JKMBbI€ 00bEKTHI OpraHu3MOB (CTpOEHHUE KIETKH). | paboThl «Bce nu (CUHUIIBI,
(6 v) Bun, oco0b — opranusm kak Oenku, Oepe3bl U T.1.)
elMHas CUcTeMa. Ajantanuu OJIMHAKOBBIE?
(mpucniocobnenus). [Tousitue DOTOKBECTY.
roMeocTasa KMBOro opranuszma. | [Ipaktuueckas pabora
CriocoObl ero nojaepaKaHusl. «Cocrassiem KHUTY
OrpanuueHus PEKOP/IOB  pacTeHUU W

MOP(HOIOTUYECKUX U
(U3UOTOTUYECKUAX adarTaIHiH.
[Touemy opraHu3mMbl HE
CTaHOBSITCSI OECKOHEUYHO
OOJBIIIMMU, MAJICHBKUMH,
BCCSITHBIM.

JKMBOTHBIX HAIICTO Kpas.

2. Bausinue

OKpPY KaKIeu
Cpelbl HA )KMBbIE
opranu3msl (12 4)

@PaKkTOpPBI OKPYKAIOLIEN CPEABI
(abuoTtuueckue, OUOTUYECKHUE,
anTponorenssie). [Ipumepsl
abnotnyeckux (pakTopoB,
OKa3bIBaIOIINX OCHOBHOE
BIIUSIHUE HA KU3HEEATEIbHOCTD
YKUBBIX OPTaHU3MOB!
TEeMIepaTypa, CBET, BIAKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTH
MPUCTIOCOOJICHUST )KUBBIX
OpraHu3MOB K aOMOTHYECKUM
daktopam. [Ipucnocobnenus k
OCHOBHBIM a0MOTHYECKUM
dhaxkTopam: Temiieparypa,
BJIQYKHOCTh U CBET.

[IpakTueckoe 3aHsTUE
«BeT u Temno» (KyOuku
JIbJIa B3BECUTh, MIOJIOKUTh
B yamiku lletpu Ha
Pa3HOIIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBICTpEe
pacTasi).

IIpakTrueckoe 3ansTue
«YTo pacTBOpsiETCA B
BOJIE» (IKCIIEPUMEHT
«Kuaxuit om»).
IIpakTrueckoe 3ansTue
«JInddy3us BeecTs B
Bojie (PacTBOPHI)»,
«JIBrkeHue pacTBOPOB IO
LBETKY.

[IpakTrueckoe 3aHsTue
«JIen m1aBaeT B BoJe
(alicOepru, 3amep3anue
BOJIOEMOB)».
[IpakTrueckoe 3aHsTue
«Jlen mpu 3amep3anun




pacimpsieTcsn
(pa3pyiieHne KaMHs
(mouBooOpa3zoBaHue),
3aMep3aHue KIETOK).
[TpakTHdeckoe 3aHsATHE
«Iy6a» (kyOuKHU JIb1a
3aBEPHYTH B Pa3HbIN
MaTtepual, B3BECUTD).
[TpakTHdeckoe 3aHsATHE
«ITurMeHTh» (MOXKHO
pa3nenuTh Ha BaTMaHe
KpacuTelu 13
dbaoMacTepoBy.
[TpakTHdeckoe 3aHsATHE
«Kax >KHBOTHBIC IIJIaBAIOT
B BoJIe» (DKCIIEpUMEHT C
MUATIETKOM ).
Hccnenoparenbckue
paboTsl «BiusiHIE cBeTa
(Tera, BIAXHOCTH,
COCTaBa IOYBBI) Ha
pacTeHus B €CTECTBEHHBIX
WJTH UCKYCCTBEHHBIX
YCIIOBUSAX» (Ha TOCTYITHOM
Marepuale).

3. Bzaumopgeiicreust
JKHBBIX OPraHN3MOB

(4 1)

buotnueckue hakTopsl.
3aKOHOMEPHOCTHU Pa3BUTHUSA
MEKBHUIOBBIX
B3aMMOOTHOIIECHUM.
KoaBouornus (XUITHUK-)KEPTBA;
napa3uT-X03siMH) DBOIIOLUS
cTpaTervii J00bIBaHUS THUIIIH.
CounanbHOCTh. BUibI-
BceseHUbl. [lepeuens pacTennit-
BpEIUTEIEH.

HccnenoBaTenbckas
pabota «HabmroaeHus 3a
B3aMOOTHOIIICHUSIMH
KUBOTHBIX TIPH
MOOBIBAHUH ITHIIN
(KOpMYIIKHY 17151 ITUL, TS
TOPOJICKUX UJIU CEITbCKUX
’KUBOTHBIX ). BeO-
KaMepbD».
HccnenoBaTenbckas
paboTta
«Pacnpocrpanenue
BHJIOB-CHAHTPOTIOB B
HaIlel MECTHOCTH




4. YenoBek B :KU3ZHHU
pacTeHud u
JKMBOTHBIX? (6 1)

AHTpONOreHHbIe (PaKTOPHI.
[TpaBaa 1, 9TO NEPBOOBITHBIE
JIHOJY KWJIA B TADMOHHH C
npupooii. OomManHUBaHUE U
MpUPYUYEHUE )KUBOTHBIX U
pacTeHuil. 3aueM cracaTh
BBIMUPAIOLIME BUJIBI, KAK 3TO
nenatb. KynpTypHble pacTeHus u
ux nukue npenku. [louemy
Ba)KHO X COXPAHATb.
Pa3Hoo0paszue KynbTypHBIX
pacTeHUN U UX 3HAYCHUE B
KU3HM yenoBeka. KpacHas kaura
Baieit reppuropun. Oco60
OXpaHsEMbIE TEPPUTOPUH,
3anoBeIHUKU Poccuu u mupa.

[IpakTuyeckas padora
«Pa3Hoobpazue
KYJIETYPHBIX PaCTCHUH B
BaIlleM PErHOHe».
HccnenoBatenbckas
pabota «BnusHue
aHTPOTOTCHHBIX (PAKTOPOB
Ha pa3BUTHE PACTECHUU B
ropojie/HaceeHHOM
IYHKTE.
OKcKypcust/IpakTHIecKas
pabota «OOIIT B Bamem
pEervoHe — YHUKaJbHbIC
OOBEKTHI PUPOIBI.

5. IkojiornuecKue
Huu (6 4)

buocdepa — ogna u3
Ba)KHEHIITNX 000JI0YEK 3eMIIH.
YTo Takoe «3KOJIOTHYECKHE
HHUIIIN» U KaK OHHU
dbopmupyrorcsa? dopmupoBanue

HccnenoBarenbckue
paboThl «DKOIOTUYECKUE
HUIIU BOKPYT TEOS —
onucaHue (paKTopoB
OKPY>KaIOIEeH CpeIbl».

3HAHMI 110 OMOPA3HOOOPA3HI0 HccnenoBarenbeckue
XKU3HEHHBIX (QOpPM, paboThI
MOBEJICHYECKUX «DeHonornyeckue
MPUCTIOCOOJICHH, HaOTIOACHUS.
MO U (DUKAITMOHHAS
U3MEHYHMBOCTH (Ha 0a30BOM
ypoBHe). PacTutenbHbie
COOOIIEeCTBA M X THITHI.
Pa3Butne u cMeHbI
PACTUTENBHBIX COOOIIECTB.
Monyab «OCHOBBI pacTeHHEeBOACTBA» 7-8 Kiacchl (68 yacoB)
Tembl OcHoBHOE coaep:xaHue HesATebHOCTD
IIKOJIbHUKOB

Tema 1. BBenenue B

PaCTEeHHEBOICTBO
(29)

Yro-Takoe paCTEHUEBOICTBO:
OCHOBHBIE (haKTOPBI
BBIPAILIMBAHUS PACTCHUM.
Uctopus pazsutus
arpOXHUMHUYECKUX 3HAHUU
(padoter M.B. JlomoHoCOBa, IO.
JIuGuxa, byccenro, B.B.
Hoxyuaea, K.A. Tumupssena,
IT.A. Kocteiuena, JI.H.

[IpakTruueckas pabota
«bouka JInubuxay.




[IpsiHUIITHUKOBA | JIP.).

Tema 2.
ArpoTexHu4ecKui
IKCrepuMeHT (6 1)

[IpaBuia mocTaHOBKU
arpoOdKCIEPUMEHTOB.
[TocTaHOBKA 3KCIIEPUMEHTOB C
pacteHusiMu. Boi6op TeMsl,
COCTABJICHUE TUITOTE3BI, EIU U
3a/1a4 DKCIEPUMEHTA I10
BBIPAIIMBAHUIO PACTCHUH B
KOHTPOJIUPYEMOM Ccpeie.
KonTpoau, noBTOpHOCTH,
IIPOBEJICHNE DKCIIEPUMEHTA.
[InaHnpoBaHKE SKCIIEPUMEHTA.
OueHka pe3yinbTaToOB
JKCIIEPUMEHTA.

OcBOeHME TEXHOJIOTHH
KpPYTJIOTOJUYHOIO BBIPAIIMBAHUS
CaJaToB U MUKPO3EJIECHU B
KOHTPOJIMPYEMBIX
VCKYCCTBEHHBIX YCIIOBHSIX.

Hccnenosarenbckas
pabora «DakTopsl,
BJIMSIIOIIME Ha
npopacTaHue ceMsiH (pocT
IIPOPOCTKOB)».
[IpakTrueckas padora
«CO0p yCTaHOBKH 11715
BBIpAIIBaHMsI pACTEHUI B
KOHTPOJIMPYEMBIX
YCIIOBUSX).

Tema 3. Poas
XUMHYCCKHUX
3JICMEHTOB B

NUTAHUU PACTEHHIA
(20 a)

Bopna. PactBop. BeITsKkKA.
AHMOHBI, KATUOHHI,
AIEKTPONPOBOAHOCT U pH
pactBopa. Poiap xuMuueckux
AJIEMEHTOB B MUTAHWUU PACTECHUIA.
[TonyuyeHne nUTaTEIbHBIX
BEILIECTB PACTECHUSMH.

VY noOpenusi: opranndeckue,
MUHEpAJIbHbIE,
MHUKpoOHoJoTHUecKre. THIIbI
MATaHUs pacTeHui. Bo3myiiHoe
Y MUHEPAJIbHOE (KOPHEBOE)
MUTaHUE pacTeHU. TpaHncnopT
MUTATEJIbHBIX BEIIECTB
PACTEHHI: BOCXOIAIINHN 1
HUCXOISIIIUN TOK. BaxkHelme
KaJniiHbIe, pocPopHbIE U
a30THBIE yAOOpEHUs, UX
cBoucTBa. [IpocTeie U ciloKHBIE
ynoOopeHwus.

Poct u pazButue pacreHuii:
ATamnbl OHTOreHe3a, (PaKTopsl,
BJIMSIOIIME HA POCT PACTEHUM:
CBET, T'yCTOTA MOCAJIOK, MUTAaHUE,
cyOcTpar.

Oco6eHHOCTH TTUTAHUS

[IpakTuueckas pabota
«CxeMbl TUTATEIbHBIX
pactBOpOB. Pacuer 103
ya0OpeHuit niis
MATATEJIbHBIX PACTBOPOBY.
[IpakTuueckas pabora
«ITpaBuna cMemmBanus
yA00peHuii»
[IpakTruueckas paborta
«IIutanue pacTeHui:
TEXHOJIOTUS
MIPUTOTOBJICHUS
MUATATEJIbHBIX PACTBOPOB
JUTSL pa3HBIX KYJIbTYP».
[IpakTuueckas paborta
«MoOHUTOPHUHT
MUHEPAITHHOTO TTUTAHUSI
paCTEHUI.
[IpakTuueckas paborta
«PacturenpHas
JIMarHOCTHKAY.
Hccaenosarenbckas
pabota «Or1eHka
COCTOSIHUSI KOMHATHBIX
pacTeHui, paCTCHUN HA
LWIKOJIbHOM TEPPUTOPHH,




pacTeHui a30ToM. A30T U €ro
3HA4YECHUE B KU3HU PACTCHUMU.
@opmsbI a30Ta U UX
MpeBpalleHue B MOYBE.
Uctounuku docdopa ais
pacteHus. 3HaueHUE
dbochopcoaepranmx
COEIUHEHUH B KJleTKe. Poiib
MaKpOIPTUYECKUX COCTMHEHUIN
dbocdopa B sHEpreTHIECKOM
oOMeHe.

Brnusane kanust Ha pusndeckue
CBOKMCTBA IIPOTOILIA3MBbI, HA
(dbepMEeHTHI YIIIEBOJOPOIHOTO
oOMeHa, cuHTe3 OCJIKOB | JIp.
Ponb xanus B moanep kaHuu
MOHHOTO 0ajaHca B TKaHAX, B
MpoLIECCaxX CaMOPETYJIISLUU.
Perynsaropnas u
CTPYKTYpOOOpa3oBaTeIbHAs
pOJIb KaJblKsl. Y4acTue B
00pa30BaHUU KIETOUYHOU
CTEHKH, MOJI/IEpKaHUU
CTPYKTYpbI MEMOpaH U
pEryJALus UX IPOHUIIAEMOCTH.
3Ha4YCHUE MArHus B
MeTa0O0IU3ME PaCTCHUH.
Marnuii B coctaBe xjiopoduiuia,
CXOJICTBO XJIopoduiuia u
reMorjo0rHa Kak
CBUJICTEJILCTBO €IMHCTBA
OpraHuYeCcKoro Mupa.

Cepa u ero OCHOBHbIC
COCJIMHEHUS, UX POJIb B
CTPYKTYPHOU OpraHU3alNu
KJIETKH, Y9aCcTHE B
OKHUCIIUTENIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUIX
MHUKpOIIEMEHTHI.
IIpencrasienus o ponu
MHUKPOZJIEMEHTOB B
MeTaboJIM3Me paCTEHUH.
Oco0eHHOCTH OCTYIUIEHUS
MHUKPODJIEMEHTOB B PACTEHUS.
CuHeprusm 1 aHTaroHU3M

YCTaHOBKA MPUYHUH
MATOJIOTUYECKUX
COCTOSIHUU (TIpH
HaJINYUH ).
HccnenoBaTenbckas
pabota «O1neHKa BIUSHUS
pa3IMYHBIX AJIEMEHTOB Ha
COCTOSIHUE PACTEHUI
(cocTaBieHHE PA3TUYHBIX
MTOAKOPMOK)».




AJIEMEHTOB ITUTAHUS PACTECHUM.
PacturenpHast TMarHocTuka u
METO/IbI UACHTU(PUKAITNH
HEJ0CTAaTKa/U30bITKA SJIEMECHTOB
MMUATaHUSA.

Tema 4.
Peryasitopsl pocta
pacTtenui. 3amura
pacrenuii (4 1)

[TonsiTue 0 perymnsTopax pocTa
pactenuit. CTUMYJISITOPBI pocTa
— (pUTOrOpMOHBI (ayKCHHBI,
ru00epeIUTHHBI, INTOKUHUHBI).
HMHruouTOpsl pocTa pacTEHUM:
1. npupoausie (adcuuzoBas
KHCIJIOTa U HEKOTOPbIE
(heHONbHbIE BEIlleCTBA
(nkymapoBasi, KOpH4IHasl,
CAJIMILIMIIOBAsE KUCIIOTHI).

2. CHHTETUYECKHUE
(MOp(haKkTHHBI, peTapaHThI,
nedosranThl, JECUKAHTHI,
repOutuabl). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUS PACTEHUMU.
CoBpeMeHHBIE CITIOCOOBI
MOHUTOPUHTA.

3ammura pacTeHuil ot
BpEAUTENIEH: OCHOBBI
onomeToia.

[IpakTnueckas padbora
«DUTOMOHUTOPUHT U
OLIEHKA COCTOSIHUS
pactenuii. CoBpeMEHHbIE
CIIOCOOBI MOHUTOPHUHT .

UccnenoBarenbekas
pabota «Bnusinue
reTepoaykcuHa Ha
npopactanue (pocT Ha
pa3HbIX CTAUAX, B PA3HbIX
YCIJIOBHSIX) Pa3IMYHBIX
PaCTEHUIN».

[IpakTrueckas padorta
«MHCcekTapuu: nmpaBuiia u
YCIIOBUS pa3BEACHUSA
IIOJIE3HBIX HACEKOMBIX).

Tema 5. Boagnas,
necyaHasi u
MOYBEHHAas
KYJbTYPbl, HX
NpUMEHeHNe B
BbIPpAIIIUBAHUM
pacTeHuil.
DuU3N0JI0rNsA
pacrenuii (8 1)

Bonnas, necuanasi u mouBeHHAs
KYJbTYpPbI, UX TPUMEHEHHE B
BBIPAILIMBAHUYN PACTCHUM.
IIpoBeneHne BOABI B KOPHE U
cTeOJie pacTeHUI.

Boansiil pexum pacteHuid:
CTpPOEHUE YCThHUIL: (PAKTOPBI,
BIIMSIOLIME HA UX PACKPBITUE U
3aKpbITHE. 3HAUCHUE MEXaHU3Ma
pEryJIAlU UCTIAPEHUS BJIaru
pacTeHUEM.

POTOCUHTE3 — YHUKAJIBHBIN
MpOoLIECC pacTeHUu. TeMHOBas 1
cBeroBas (a3el PoTOCUHTESA.
3naueHue porocuHTE3a IS
YKUBBIX OpraHu3MOB. DaKTOPbI
pOCTa pacTeHUN: BO3AYX U
aspanus. [logzeMHoe apixanue
PACTEHHUI: COCTAB ITOYBEHHOTO
BO31lyXa, ra3000MeH. ['a3000MeH

[IpakTruueckas paborta
«KopHeBoe naBiieHuE.
[IpakTuueckas paborta
«ITpurorosnenue
npenapara yCThbHIL
METOJIOM CIETKA.
Hccnenosarenbckue
paboThl «BnusiHue
YCIIOBUM COAEPKAHUSA
PacTEHHI Ha KOJIUYECTBO
YCTBUID.

[IpakTruueckas paborta
«DyHKIMOHAJIbHAS
JIUAarHOCTUKA PACTEHUH I10
AKTUBHOCTHU
XJIOPOILJIACTOBY.
Hccnenosarenbekas
pabota «OmnpeneneHue
xjopoduiia A u b,
OLICHKA




npu OECIIOYBEHHOM
BEIpAIIUBAHUH.

(hOTOCHUHTETUYECKOU
AKTUBHOCTH PAaCTEHUU U
(bakToOpoB, BIMUIIONIMX HA
HEEe».

[IpakTuueckas paborta
«Aapanusi, CO2 u Os.
JIpIXaHue pacTeHUumN».
[IpakTuueckas pabota
«JlpIxaHue pacTeHu:
OLICHKA UHTEHCUBHOCTHU
JbIXaHUsI PACTEHUUN U
IJI0JIOBY.
Uccnenosarenbckue
pabotsl «BnusiHue
croco0a BhIPAIMBAHUS
(cocTaBa mUTATEILHOM
CMECH, CXEMBbI BHECCHHSI)
Ha POCT U pa3BUTUS
Pa3JIMYHBIX PACTEHUIN.

Tema 6.
KyabTypHbie
pacTeHus.
CoBpeMeHHbBIC

ACMEeKThI CeJIEKIHH
(20 a)

Kak genoBek cTan ucnoiab30BaTh
pacteHusa? CBs3b pa3BUTHS
IIMBHJIN3AIHN YEJIOBEKA 1
OJIOMAallIHUBAHUS PACTCHUI.
JloMecTruKanusi.
HacnencrBeHHOCTD U
W3MEHYMBOCTH — OCHOBHBIC
CBOMCTBA KMBBIX OPraHU3MOB.
N3menunBocTs. Bunanl
W3MEHYUBOCTD.

['en —maTepuanbHbIil HOCUTED
HACJICJICTBEHHOCTH U
M3MEHYMBOCTHU. HyKIIeMHOBBIE
KUCJIOTHI. JIokanu3aius
r€HETUYECKOro Marepuasa B
KJIETKe. [[eJieHne KIIeToK.
Permukanus JIHK. OcHoBHas

JIOTMa MOJIEKYJISIPHON OMOJIOTHH.

Tpanckpunuus. Tpascisnus.
MyTranuu.

Dddext OyTHIIOYHOTO
TOPJIBIIIKA U TEHETUYECKOE
pa3zHoobpasue. Uto Takoe
reH0aHk? 3aueM COXpaHsATh
TeHETUYECKUE PECyPCHI
pacteHuii? OCHOBHBIE CITIOCOOBI

Juckyccus
«/lomecTtukanusi, Bce 11
pacTeHus U )KHBOTHBIC,
KOTOPBIE )KUBYT PSAIOM C
YeJIOBEKOM UM
OJIOMAIIIHUBAIOTCS ?
MOHO 511 cUuTaTh
TapakaHa 0JI0MaITHEHHBIM
KUBOTHBIM?).
[IpakTuueckas paborta
«MoaudukarmoHHas
U3MEHYHUBOCTH (JIUCThS,
UTOJIKH C OJHOTO
JepeBa)y.

[IpakTruueckas paborta
«I'eH — MHCTpYKIUS 110
cOopke kieTku (Ha Oucepe
UJIU KOHCTPYKTOPE)».
[IpakTuueckas pabora
«MyTatus Ha 6yTepOpojie
(J1IF000# 00BEKT U3
npeapIayIen padboTsl, Te
W3MEHEHUE HHCTPYKIIUU
MIPUBEACT K U3MCHCHHIO
BHEIITHETO BHJIa
00BEKTA)».




COXPAHCHHS TCHETHUECKUX
pecypcoB pactenuid (eX Situ u in
situ).

3nauenue padbot H.W. BaBuiosa.

3aKOH TOMOJIOTHYECKUX PSIOB.
[leHTpBI MPOUCXOKIACHUS
KyJbTypHBIX pactennii H.W.
Bagunosa u [1.M. JKykoBckoro.
OCHOBHBIE METObI CEICKIIUU.
['mbpunuzanus. opmer ordopa.
OcHOBHBIE HaNpaBICHUS
CEJICKITUU. yITYYIIICHNE
YPOKaMHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U a0MOTUYECKUM
dakTopam.

EcTb 11 u3Hb B IpoOupKe?
broTtexHOIOTHS KyTbTYPHBIX
pPaCcTCHUM.

Kak denoBek moxer
MOAU(PUITUPOBATH paCTEHUs?
['eneTnueckoe peIaKTUPOBAHKE.
CoBpeMeHHbIE TIOJIXO/IbI U
JTOCTHKCHHSI TEHETUIECKOTO
PEIaKTUPOBAHUS PACTEHUM.

[IpakTuueckas pabota o
rpynnaMm «OTKyzaa Ha
HaITUX CTOJIaX
(bPYKTHI/OBOLIH/3IAKI.
[IpakTuueckas paborta
«BpipamuBaem ropox. Kax
MIPOBECTH CKPEIIUBAHKEC Y
ropoxa.
UccnenoBarenbekas
pabota «BrIpamyBanue
pacTeHull B IpoOUpKe»
(MO>HO BOCTOJI30BATHCS
pe3ynbTaTamMmu
MPEABIIYIINX
HKCIIEPUMEHTOB 10
COCTaBJICHUIO
MATaTEIHLHBIX PACTBOPOB
JUISL pacTEHUM).
[IpakTuueckas pabora
«I"eHOMHBIE HOKHUIIBI
(MoxenupoBaHue paboOTHI
cuctembl CRISP-Cas)y.

Tema 7.
PacTureiibHas

npoxaykius (8 1)

Hanzemurbie U mog3zeMHEbIE
opranbl pacteHuit. [lo6er u
BUJIOU3MEHEHHBIN TOOET
pactenuii. CriocoObl
Pa3MHOKEHUS PACTCHUM.
[TonsaTHe 0 KauecTBe MPOAYKTOB
nutanus. [IpoGaemsl
KOHKYPEHIIUN OTE€YECTBEHHBIX
MPOAYKTOB ITUTAHUS C
UMIOPTHBIMU. Jloructrka
JIOCTAaBKHU U CpeACTBa
COXpaHEHHMS TIPOTYKTOB
MATAHMUSL.

MuKpo3eseHb: NOJAE3HOCTh U
TEXHOJIOTHSI.

XUMHUYECKUMN aHAIIA3
npoaykiuu. OCHOBBI
CrieKTpo(oToMeTpum.
[ToreHumomeTpus.
XpomaTtorpadusi.

[IpakTruueckas paborta
«IIpenenbHO TOMyCTUMBIE
koHueHntpauu (II1K) u
METO/IbI KOHTPOJIS
0e30MacHOCTH
PACTUTEIIbHBIX MTPOTYKTOB
MTUTAHUS.
HccnenoBarenbekas
pabota «O1ieHKa KauecTBa
BBIPALLICHHOMN
MUKpO3eTIeHn» (71100
CBOSI, TUOO U3 Mara3uHa).
[IpakTruueckas pabota
«MeTtoIbl OLIEHKH
Ka4yeCcTBa paCTUTEIIbHON
MPOIYKUUU: XPaHEHUE U
COXPaHHOCTb
MUTATEIHHBIX BEIIECTB
(mo moctymHOMY
000PYI0BAHUIO).
Hccaenosarenbckas




pabota «Onpenenenue
BuTamuHa C METo10M
00paTHOro TUTPOBAHUS B
TUI0JaX Ha Pa3HOM CPOKeE
(cmoco0e) XpaHEeHUsD.

Monyab «buotexnogorus» 7-8 kiaaccnl (68 yacoB)

TeMmbl

OcHOBHOE coiep:KaHue

JlesiTEILHOCTD
MKO0JIbHUKOB

Tema 1.
Bbuorexnogorus
(4 4)

[TonsiTue OMOTEXHOJIOTUH. 3a4eM
YeJI0BEKY OMOTEXHOJIOTUH, B YEM
WX MPEUMYIIIECTBO MEePe]]
XUMUYECKUM CUHTE30M. OCHOBHBIE
OMO00OBEKTHI OMOTEXHOJIOTHH:
MPOMBITIICHHBIC
MHUKPOOPTAaHU3MBI, KJICTKA U TKaHH
pacTeHUH, )KUBOTHBIX U YEJIOBEKA,
OMoKaTaIM3aTOPHI.

ChIpbe 1151 OMOCHHTE3a U OLIEHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OCHOBHBIE HCTOYHUKH YTJIEPO/A,
azora, pocdopa, MUKPOIIEMEHTOB.
HccnenoBanne HOBBIX HCTOYHUKOB
CBIPbs (BKJIFOYAsi BOIIPOCHI €TI0
MpeABapUTEILHON 00paboTKH),
pa3paboTKa HOBBIX MUTATEIIbHBIX
Cpell, B TOM YHCJIe BKITIOYAIOIINX
OMOCTUMYIISITOPBI M IPyTHE
AJIEMEHTHI YIPABIICHUS U
ONTHUMU3AIIUU TTPOIIECCOB
ouocuHTe3a. MeTo bl
ONITHUMU3AIIUN TTUTATEIBHBIX CPE]I.

[TpaxTrueckas pabora
«IIpumepsr
PUMCHCHUS
OHMOJIOTHYECKUX
00OBEKTOB B TBOEH
KAZHUY.

Tema 2.
MuxpoOuoJiorus
(12 g)

[lonoxenue npokapuoTOB B
CUCTEME OPTraHHYECKOI0 MHUpA.
CrtpoeHue O0akTepuaabHOM KIETKH.
Knaccuduxkanus 6akrepuil.
Mopdonorus 6akrepuii. [Tpoctbie
U CJIO’KHBIE METOJIbI OKPAIITUBAHMUSI
OaxTepuii. usnonorus OakTepuit:
NUTaHKE, JbIXaHUEe, POCT U
Pa3MHOKEHUE. 3HAKOMCTBO C
JIOMEHOM Apxeun
(9KCTPEeMO(PHIIBHOCTB,
O0COOEHHOCTH CTPOCHHS KIIETKH).

IIpakTuka.
JlabopaTtopHas pabora
«DUKCUpOBaHHbIE
npenaparbl OaKTepHil.
Onpenenenune Gopmbl
MIPEII0KEHHBIX
KYJbTYp
MUKpPOOPTaHU3MOB,
HCIIOJIb3Ys IIPOCTOU
METO/] OKPACKM.
JlaGopaTtopHas pabota
«OnpezneneHue Tumna




MoJ1I04YHOKHUCII0€ U CHUPTOBOE
opoxxenue. dotorpodHbie u
XeMOTpO(HbBIE OAKTEPHH.
KuneTtnueckoe onucanue npoiecca
poCcTa MUKPOOPTaHU3MOB.
OKCIOHEHIIMAIbHASI MOJIENb POCTA.
Kuneruka rubdenu
MHUKpPOOPTAaHU3MOB.

[Tatorennsie 6aktepun. YymHas
najgoyka v YepHasi CMepTh,
0O0TYJIU3M, CTOJIOHSK, TYOEpKyJies.
HcTopust 60pb0bI ¢
OaKTepraTbHBIMUA WHD)EKITUSIMH.
Boiina OeckoHEYHOCTH:
aHTUOMOTUKY MPOTUB OaKTEpHil.
MexaHu3mbl AEHCTBUI
aHTUOMOTHUKOB. MEXKIIETOUHAS
KOMMYHUKaIus 6akrepuii. YyBcTBO
KBOpyMa.

[Ipumenenue 6akTepuii
yenoBekoM. Kunernueckoe
onucaHre OMOCUHTE3a MTPOIYKTOB
MUKpoopranuzmamu. bakrepuu,
KOTOpbIE MOTYT pasJiaraTh
TMJIACTHUK.

Muxkpoopranusmel B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHBIC acCOIMAIN
pacTeHuil C MUKPOOPTraHU3MaMu

KJIETOYHOU CTEHKH
METOJIOM OKpalIMBaHUS
no ['pamy» (ipu
HaJIU4YUU PEAKTUBOB).
JlaGoparopnas padota
«IIpuroTtoBiienue
MPYKA3HEHHBIX
npenapaTon
MOJIOYHOKHUCJIIBIX
OakTepuin.
JlaGoparopHas padota
«IToceB cMbIBa C pyK Ha
gamky [letpuy.
JlabopaTtopHas pabora
«BblIeseHne yncTon
KYJIbTYpbI OaKTEpHUiA.
Meton pa3BeacHUI.
MeTo1 UCTOIIAIOIIETO
HITPUXA.
JlabopaTtopHas pabora
«Mopdonoruueckas
XapaKTepUCTUKA
BBIJICJICHHON YHCTOU
KYJIbTYpHI:
XapaKTEPUCTUKA
KOJIOHHMH, (popma
OakTepuil, THI
KJIETOYHON CTCHKW.
JlabopaTtopHas pabora
«CpaBHeHue pocta
MUKPOOPTaHU3MOB Ha
qarnike 0e3 u C
no0aBIeHUS
AHTUOMOTUKOBY.
Uccnenosarenbckas
pabota «Ilouck
MUKPOOPTaHU3MOB
o0J1a1aronmx
AHTArOHUCTUYECKOMN
AKTUBHOCTBIOY.
Hccaenosarenbckas
pabota «Brinenenue
MOJIOYHOKHCJTBIX
OaxTepuii,
HCCIIEIOBAaHUE NX




AKTUBHOCTH.
HccnenoBaTenabckas
pabota «Brinenenue
OaKTepuil MOJIE3HBIX
JUUIL pACTCHUI.

Tema 3.
JyKapHOTHYECKHUE
OpraHu3Mbl B
OHMOTEXHOJIOTMH
(my1ecHeBbIe TPUOBI,
AP OKIKH,
Boaopocaun) (12 v)

[1necHeBbie TpUOBI TPOTYIICHTHI
OMOJIOTUYECKHU aKTUBHBIX BEIIIECTB
OO6m1as xapakTepuCTUKa APOKKEN
caxapomMuueToB. Mcropus
WCIIOJIb30BaHUs IPOXIKEN B
TPaAUIIMIOHHON OMOTEXHOJIOTHH.
TexHonoruu BUHOAETUA U
XJIe0O0IICUCHHS,
CHeUaIN3uPOBaHHBIE PACHI
Ipoxoked. MeTaOonu3M ApoAOKe.
Peakiust cnupToBOro OpOKEHUSI.
[TonyueHre BTOPUYHBIX
MeTa0O0JIUTOB B ApoAcKax. Apoxoku
KaK MPOAYLEHThI OUOTOIIUB.
[TonyueHue 1eeBbIX OEIKOB B
JPONIKAX.

Oco0eHHOCTH BEreTaTuBHOTO U
MOJIOBOTO PA3MHOXKEHUS Y
JIPOXIKEN, 3HAYECHNE N3YyUCHHUS
MHUTO3a U IUTOKUHE3A TS
ONTHUMH3ALUHU ITPOLIECCOB
KYJbTUBUPOBAHUS IPOKKEBBIX
ITAMMOB, IOHUMAaHUS IPUYUH
MaTOreHHOCTH APOXKEH U rpuloB,
MOKMCKa MUIIIEHEN QYHTULIUIOB U
pa3pabOTKH HOBBIX JIEGKAPCTBEHHBIX
MpenapaTos.

Bopopocnu — nepcnekTUBHbBIN
O0OBEKT JJ1s1 IPOU3BOACTBA OeKa U
yIIeBOJ0B. buoTexHonornueckue
METOJIbl OYUCTKHU TBEPIBIX,
KUJKAX OTXOJIOB U Ta3000pa3HbIX
OTX0JI0B TPOU3BOACTB. CTOUYHBIE
BOABI. CXEMBI OYHUCTKH.
buodunbTpsel, a3poTeHKH,
METAHTEHKH, OKCUTEHKH.
AKTHUBHBIN W U BXOJSIUE B HETO
MHUKpOOpraHu3Msl. Mcnonb3oBaHue
BOJIOPOCJIEM B OUMCTKE CTOYHBIX
BOJI.

JlaGoparopHas padota
«Iloacuer KiIeToK
IPOKIKEU B KaMepe
I'opsieBay.
JlaGopaTtopHas pabota
«OOHapyxeHue
MPOJYKTOB CIUPTOBOIO
OpOXKEHUSI: STUIIOBOTO
CIHUPTa U YTIEKUCIIOTO
razay.

JlabopaTtopHas pabora
«Habmronenue
Pa3MHOXEHUS
TPOXKKEBBIX KIICTOKY.
[IpakTrueckas pabota
«Ilonmyuenue TBOpOra u
Keupa Ha OCHOBE
MOJIOYHOKHCITBIX
OakTepuin».
[IpakTuueckas pabota
«OCHOBHBIE BUIbI KBaCa
U UX XapaKTEePUCTHKA»
«Jlpoxoxu n
MOJIOYHOKHCITBIC
OaxTepuu,
MPUMEHSIEMBIE JIJIS
MPOU3BOJICTBA KBACay.
[IpakTruueckas pabota
«CpaBHUTENBHBIN
aHaJIN3 Pa3BUTHUS
TPOXKKEH B adpOOHBIX U
aHaPPOOHBIX
YCIIOBUSX).
[IpakTuueckas paborta
«MeTtoIbl OLIEHKH
CBONCTB
XJIEOOTIEKaPHBIX
IPOKKEN.
Ocobennoctu
MIPUMEHEHUS




IPECCOBAHHBIX,
CYIIIEHBIX U
WHCTaHTHBIX
TIPOAKIKEN.
HccnenoBaTenbckas
pabota «Brusiaue
(hUBUKO-XUMHYECKUX
(bakTOpOB HA KAYECTBO
OMOTEXHOJIOTHUECKOM
npoayKiuu (KBac,
kedup, CoIp, XJ1ed 1
ap.)».
Hccnenosarenbckas
pabota «Bnusinue
(U3UKO-XUMHYECKUX
(bakTOpOoB Ha POCT
Bostopociu (Chlorella
vulgaris)».

Tema 4.
HacaencrBennas
nHopmanus (8 1)

HacnencrBeHHOCTD U
W3MEHUYMBOCTh — OCHOBHBIC
CBOMCTBA KMBBIX OPTaHU3MOB.
N3menunBocTh. Bunnl
U3MEHUYHMBOCTb.

I'en —maTepuanbHBI HOCUTEIb
HACJICJICTBEHHOCTH U
W3MEHYUBOCTU. HyKI€enHOBBIE
KUCJIOTHI. JIokanu3aius
T€HETHYECKOr0 MaTepuaia B
KJIETKe. [[eJieHne KIIeTOoK.
Penmukanus JIHK. OcHoBHas
JI0TMa MOJICKYJISIPHOM OMOJIOTHH.
Tpanckpunuus. Tpancasuuys.
Myranuu.

[IpakTuueckas pabota
«MoauduxanmoHHas
U3MEHYUBOCTH (JIUCThS,
UTOJIKU C OJHOTO
JepeBa)y.
[IpakTuueckas paborta
«I'eH — MHCTpYyKIUS 110
cOopke kieTkH (Ha
oucepe win
KOHCTPYKTOPE)».
[IpakTuueckas paborta
«MyTanus Ha
oytepOpoae (moboi
0OBEKT U3 IpebIAyIIeH
paboThI, I U3BMEHEHUE
WHCTPYKIIUU TIPUBEACT
K U3MEHEHHUIO
BHEITHETO BUIA

00BEKTa)».
Tema 5. ITosoxxeHue BUPYCOB B CUCTEME ITpocmotp
Bupycoaorusi (6 4) | opranndeckoro mupa. CTpykTypa U | JOKyMEHTAJIBHOIO

XUMHUYECKUH COCTAB BUPYCOB.
Knaccuduxkarus Bupycos.
Penponykuus Bupycos. Bupycel -
BO30yAUTENN NHPEKIMOHHBIX
0ose3Heil. OHKOBHUPYCHI.
bakrtepuodaru: crpoenue,

¢bunpMa 0 BUpycax.
[IpakTruueckas padora.
«Meton pa3BeieHUN.
[IpakTruueckas padora.
«TutpoBanue
O6akTeprodarony.




CBOMCTBA, MPUMEHEHHE.
buonornueckue MeTo 161 60PHOBI C
BHUPYCAMH.

Tema 6. 'ennasn

OCHOBBI T€HHOI UH)KEHEPUU.

[IpakTrueckas pabora

HHKEHEPHUS U Bektopa. Cneunduueckue «OHJOHYKJIEa3bl
OMOTEXHOJIOTHH (dbepMeHThI OaKTepUid. pectpukimu (padota ¢
(8 u) buorexHomornu NpoayKiuu HYKJICOTUIHBIMU
0eNKoB B OaKTepHATbHBIX MOCJIEA0BATEILHOCTIMHU
KyJbTypax. JlocTiKeHns: TeHHOU Ha Oymare)».
WHXEHEPUU U OMOTEXHOJIOTHUH. [TpakTuyeckas padora
CRISPR/Cas — cucrema «['eHHbBIE HOKHUIIEI -
aJanTHBHOTO UMMYHHUTETA CRISPR/Cas
Oaktepuil u apxeil. IMO. Metoael | (MoAenupoBaHue Ha
nonyuenus [ MO. Oymare)».
Urpa-nuckyccus:
«Bpurpait rpasT Ha
coznanue I'MO».
Tema 7. JlomecTHKalys OCHOBHBIX Huckyccus
buorexHoJsioruu B JIOMAITHUX KUBOTHBIX; «/lomecTtukanusi, Bce 11
’KMBOTHOBO/ICTBE COBPEMCHHBIC IKCIIEPUMEHTHI TI0 pacTeHus U )KUBOTHBIC,
(8 w) JIOMECTUKAIIUU )KUBOTHBIX KOTOPBIE )KUBYT PAIOM
(Jicuia, HOpKa u JIp. — C YEJIOBEKOM UM
HKCIIEPUMEHTHI HAYYHOM IITKOJIbI 0JIOMalTHUBAIOTCS?
akanemuka bensiera). MOXHO JIK CUUTATh
CoBpeMeHHbIE METO/IbI B TapakaHa
YKUBOTHOBOJICTBE: TPAHCIJIAHTAILIUSI | OJIOMAIIHEHHBIM
AMOPUOHOB, XMMEPHBIE )KUBOTHBIE, | )KUBOTHBIM?).
KJIOHUPOBAHHUE. [IpakTuueckas paborta
OcHOBHBIE 00JIE3HU KUBOTHBIX U «Metonuka
POJIb MATOT€HHBIX KIIOHUPOBAHUS
MUKPOOPTaHU3MOB U TIApa3UTOB B | (MOJIETUPOBAHUE HA
Pa3BUTHH 3a00JICBaHUN JOMAITHUX | Oymare).
YKUBOTHBIX U OCHOBHBIX Mepax [IpakTuueckas pabora
OOpBOBI C HUMHU; POJIb TTOJIE3HBIX «CocraBneHue paoHa
MHUKPOCUMOHOHTOB B OPTaHU3ME MMATaHUS )KUBOTHOTO,
KUBOTHBIX. [ToJIOKUTEIBEHOE 1 pacyeT pacxoJI0B Ha
no6oyHoe (OTpHUIaTeIbHOE) COJICPKAHUEY.
BO3JICHCTBUM aHTUOMOTHKOB Ha UccnenoBarenbckas
OpraHu3M B XOJI€ JICUCHUSI pabota «Or1eHka
’KUBOTHBIX; IIEITU U 3a]ja4H Ka4yecTBa MOJIOYHOMU
BeTepuHapuu. buotexHosorus MPOAYKITUN.
KOPMOBBIX TTPENapaToB.
Tema 8. OCHOBHBIE METO/IbI CEJICKIIUH. [IpakTtuueckas pabora

BbuorexHoJsioruu B
pPacTeHUeBOACTBE

['mbpunuzanus. opmer ordopa.
OCHOBHBIE HANPABJICHUS

«BpIpammBaem ropox.
Kak nposectn




(10 v)

CEJEKLMU: YIIYUIICHUE
YPOKAaMHOCTH, YCTOMYUBOCTH K
OMOTUYECKUM U a0MOTUYECKUM
dhaxkTopam.

OCHOBHBIE TOJXO/IbI CEJEKINU U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenu, [ mbpunuszanus,
OTHajeHHas THOpUAN3aLus,
HCKYCCTBEHHBIH O0TOOD, FETEPO3HC,
TpaHchopmalusi, MyTareHes,
T'CHETHYCCKOE PEIAKTHPOBAHNUE).
Uctopus cenekunn B Poccun n
MUpE, UICTOPUS Pa3BUTHS
BAKHENIINX COPTOB KYJIbTYPHBIX
PAaCTECHUH.

Kak genoBek Moxer
MOAM(PUIUPOBATH paCTEHUsA?
['ennas naxxenepus pacreHui: Uro
TaKO€ FeHETUYECKasi HHXKXECHEPHUS
pacteHuil. TpaHCreHHbIE pacTEHUS.
Metonasl nosryuenusi. OOpa3zoBaHue
OIyXOJIEN Y PACTECHHU.
Arpo0OakrepuanbHas
Tpancopmarms: Ti-rura3Mubl.
I'ensr T-ZIHK. MousiekymsapHo-
TreHEeTHYECKIE MEXAHU3MBI
Tpanchopmaruu. I'eneTnueckoe
penaktupoBanue. COBpEMEHHBIE
NOAXO/ABI U JOCTHKEHUS
TE€HETUYECKOT0 PEJaKTUPOBAHUS
pacTCHUM.

EcTb 1 xu3Hb B ipoOupKe?
broTexXHOIOTHS KYJIBTYPHBIX
pacTCHUM.

CKpeUIMBaHUE y
ropoxa.
[IpakTrueckas pabora
«I"eHOMHBIE HOXKHUIIBI
(MozenupoBaHue
paboOThI CUCTEMBI
CRISP-Cas).
UccnenoBarenbckas
pabota «BreIpaiBanue
pacTeHuil B IpoOUpKe»
(MOXHO
BOCITOJIB30BATHCS
pe3ynbTaTamMmu
MPEABIIYIINX
HKCIIEPUMEHTOB 10
COCTaBJICHUIO
MATATETHHBIX
PacTBOPOB IS
pacTeHui).

Moayab «MoJsieRkyasipHble 0CHOBBI (PM3HO0JIOTHH U (hapMakoJIorum» 9 Ki1acce

(68 uacos)
Tembl OcHOBHOe coJiep:KkaHue JleATeJbHOCTH
IKOJIbHUKOB
Tema 1. Bsenenune. buorennsnie anemMenThl: | McciaenoBaTrenbekas
dusuosornueckas | opranorensl: O, C, N, H. paboTta
xumus (20 4) AkTuBHBIE (OpMBI KHCTOpoaa, X | «KommaecTBeHHas

IIOJIy4YEHHE, HEUTpAJIN3ALHs.
Maxkpos1eMEHTBI: TPOLIEHT

OICHKA COACPIKaAHHNA
MHUKPOIJICMCHTOB HUJIU




CoAEpKaHUs B OpraHu3Me,
BBITIOJTHSIEMAsT QyHKITHSA,
COJIep>KaHKE B IPOJIYKTaX MUTAHUS.
Ca2+ - cBa3bIBaroNMe OCIIKH,
JICTIOHUPOBAHUE KAJIBIUA,
peryisiuus ypoBHS KaJblUs B
OpraHu3Me: TOPMOHBI IToYeK. Mg —
CTpoeHue XJopoduiia, ero
AKTHUBALUS COJIHEYHOU YHEPTUEH.
MUKpPO3IEMEHTHI: B KAKUX
MOJIEKYJIaX COJIepKaTCs,
BEITIOJTHSIEMasT QyHKITHSA,
COJIep>KaHKE B IPOIYKTaX MUTAHUS.
ITocnencTBus nepeao3uPOBKU
MHKpO3JIEeMEHTaMu. Fe —
yCBanMBaeMbI€ TUIIbI COCAMHEHUI
xKenesa. ['eMonpoTennsl,
TeMOIIMAaHWH, IATOXPOMBI. CU —
YCBOCHHUE U TPAHCIIOPT MEJIH.
benku, conepxaiiue Meb.
[TaTosioruueckre CUHIPOMBI
Menke u BunbcoHa, CBSI3aHHBIC C
MeTa00JIM3MOM MEIH.

ToKkcHYHBIE PJIEMEHTBI
[Teprnoandeckon CUCTEMBI IS
opranu3Ma. BiusitHue HeocTaTka
MaKpo U MUKPOIJIEMEHTOB Ha
JKUBBIC OPTaHU3MBI.

Kupsl. 3ab6oneBanus yeaoBeKa,
CBSI3aHHBIE C HAPYIICHUSIMHU
YKUPOBOTO OOMEHa.
JucounuaemMun.

VrineBoapl. 3a00JIeBaHUS YeJIOBEKA,
CBSI3aHHBIC C HAPYIICHUSIMHU
yriieBoAHOTO oOMeHa. CaxapHbIii
nraoeT.

benku. Ctpoenune. 3aboeBaHus
YyeJIOBEKa, CBSI3aHHBIC C
HapyILIEHUAMH OEJIKOBOTO OOMEHa.
OyHkiuu 6enkoB. epMeHTHI.
Mexann3M aericteuia. Kiaccel
(hepMEHTATUBHBIX PEAKIIHA.
KodepmenTsr.

BuTtamMuHbl KHUPOPaCTBOPUMBIE,
BoJIopacTBOpUMBIE. [IpeBparienue

BUTaMHUHOB B ITHILEBBIX
IIPOIYKTaxX)».
IIpakTueckoe 3aHsaTHE
«KagecTBeHHBIE
peakuuy Ha
OpraHu4ecKue
MOJIEKYJIBI.
IIpakTueckoe 3aHsaTHE
«JeHaTyparus OeIKoB»
[IpakTrueckoe 3aHsTHE
«M3ydyeHne aKkTUBHOCTH
aMHJIA3BD».
IIpakTueckoe 3aHsaTHE
«/Inamm3 (ksmerouka

Tpayoe)».




BUTAMHHOB B AKTUBHBIE ()OPMBI
Ko(hepMEeHTOB. ABUTAMHHO3HI.
OcCHOBHBIE TUITBI METAOOTNYECKUX
peakuuii. buosHepreruyeckue
npouecchl. ['mukonus. [ukin
Kpe6ca. Llens nepenoca
ANEKTPOHOB. OKHCIIEHNE KUPHBIX
kuciot. Katabonuszm
aMUHOKUCJOT. [ TIOKOHEOoreHe3.
CuHTe3 yrieBojioB, OEJIKOB,
KUPOB. MeTaboIuTHYECKHE
3a0oneBanus. [Ipaktuueckoe
3aHSITUE: «PEIICHUE 3a/1a4 Ha
HHEPreTUYECKU OOMEH»

Krnerka. [Tonsatue MmemMOpaHBbI.
OyHKuru MeMOpaH. Buibt
TPAHCIIOPTA B KIIETKY.
MeMOpaHHbIE OpTaHOUIBI.
3abo0seBaHus CBSI3aHHBIE C
HapyleHueM paboThl MEMOpPaHHBIX
opraHesui, 60J€3HU HAKOILJICHUS.

Tumnel KOHTaKTOB MCKIY KIICTKaAMMH.

3Ha4YCHUE MEKKIICTOUHON
KOMMYHUKAITUH JIJI51 3T0POBbSI
OpraHu3Mma.

Snpo. YpoBHH yITaKOBKH
XpOMAaTHUHA. XPOMOCOMHBIE
tepputropun. HememOpanHbie
OpTaHOU/IBI.

Tema 2.
MouiekyisspHast
ouoJiorus (20 u)

OCHOBHBIE BEXH Pa3BUTHS
MOJIEKYJISIPHOM OMOJIOTHH.
HyknenHoBbIE KUCIIOTHI.
OCHOBHBIE IPUHLIMIBI CTPOEHUS.
Marpuunsie cuHTe3bl. Perukanus
— OCHOBA KJICTOYHOTO JEJICHUS.
[IpuHLMIBI pETTUKAIUU.
Mytanuu. YUTo BbI3BIBAET
n3MeHenus B crpoennu JIHK.
ITpuHIUIIBI penapanuu.
TpaHckpumus.

I'eneTtnueckuit kon. TpaHCasus.
Opranu3zaiusi reHoMa BUPYCOB
IIpoTUBOBHUPYCHBIE CPEACTBA,
MEXAaHU3MBbI UX JEHCTBUA.
Opranu3zaiiusi reHoma 6akTepuit

[IpakTruueckas paborta
«Boigenenune JIHK u3
OanaHay.
[IpakTuueckas pabora
«Mogens IHK-
OpHUTaMI.
[IpakTuueckas pabora
«Omnpenenenue
KauecTBa MpenapaToB
JIHK ¢ momorpro
CHEKTPOPOTOMETPUN
(pu HaTUYKH
o0opyI0BaHUA).
[IpakTuueckas pabora
«PennukaTuBHas
MalHa (urpa-




AHTHOaKTEpUaIbHBIE IPENapaThl.
Opranusanusi FTeHOMa SyKapuoT
['eHOMHOE peTaKTUPOBaHHUE.

JCMOHCTPAIINSA)».
[IpakTiueckas pabota
« TP (Mmonens
amIUIMuKaius Ha
Ooymare)».
[IpakTuueckas pabota
«Cuna mpoMoTOpay.
[IpakTrueckas pabdorta
«Pemienue 3a1a4 Ha
TeHETHYECKHUI KO/I».
[IpakTuueckas pabota
«DonauHT OEITKOBY.
Hccnenosarenbckas
pabora
«Pacnpoctpanenue
AHTUOMOTUKOPE3UCTECHT
HBIX OaKTepuii».
[IpakTruueckas paborta
«Pabora B
COBPEMEHHBIX
reHeTH4ecKux 0azax
naHHbIX. [IpoBenenue
In silico ananm3za

IIOCJIEI0OBATEIbHOCTEN
TEHOBY.
Tema 3. [Tonsarue o nexapcrax. [Ipunnunel | MccnenoBartenbckast
dapmako0rus MOAXO0/1a K IIOUCKY HOBBIX paboTta «KcnepuMeHTa
(28 4) JIEKapCTBEHHBIX CPEJICTB. 10 ONPEICIICHUIO

CKpUHMHT ¥ €r0 METO/IbI.

[Tytu BBenenus JIC.
dapMaKOKHHETHUKA JIEKAPCTBEHHBIX
BelecTB. BcacbiBanue
(abcopbuus) nekapctB. OCHOBHBIE
MEXaHU3MbI BCAChIBAHUS.
TpaHCcHOpT JIEKaPCTBEHHBIX
BeleCTB. [ 'eHbl U OeIKU MepBOi
¢da3wl Ouotpancopmanuu. [1ytu
BBIBEJICHUS JICKAPCTB U3
opraHu3Ma. DKCKpeus u
anmuMUHAIMS. ['eHbl 1 OeKu
BTOPO#1 a3wl OuoTpanchopmarum.
dapmakoguHaMuka. [ maBHOE 1
nmobo4YHOe, Pe30pOTUBHOE U
MECTHOE, MPSMOE, HEMPSIMOE U
pediiekTopHOE NelicTBHE.

TOKCUYHOCTH BEILIECTB
Ha apTEMUJTUSIX.
[IpakTruueckas paborta
«Kapra skcnpeccun
10(paMUHOBBIX U
CEPOTOHHWHOBBIX
pELEenTOpPOB B MO3TE
MBIIICH.
Hccaenosarenbckas
pabora
«IToBeneHueckue TeCThI
Ha peIOkax Danio rario.
CBeTtno-TeMHas
Kamepay.
HccnenoBaTenbckas
pabota
«lloBeieHUYecKue TeCThI




Buibl B3auMOoEHCTBUS JIEKAPCTB.
CuHeprusM U aHTaroHU3M Npu
COBMECTHOM JIEVCTBUU
JIEKapPCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTHU
TpancMeMOpaHHBIN CUTHAJTUHT.
Tumbl KIETOYHBIX PELENTOPOB.
MemOpaHHbIE: HOHHBIC KaHAJIbI,
KaTaJIUTUYECKHUE U COTIPSKEHHBIE C
G-6enkaMu; BHYTPUKICTOYHBIE:
LIUATOIIa3MAaTUYECKHE U SIICPHBIC.
MexaHu3Mbl JTUTaHA-PELETTOPHOTO
B3auMO/IeHCcTBUS. CEeIEeKTUBHOCTD
(M30MpaTeNbHOCTD) NCHCTBHSI,
CBSI3b «XUMHUYECKasi CTPYKTypa —
dbapmakooruyeckas akTHBHOCTb
BEILIECTBY

PapMaKOJIOTUIECKON MOLYJIALINN
CUHAITHYECKON XOJIMHEPTUYECKOM
nepenadyr. MosekyasspHbIN
MEXaHHU3M JECUCTBUS U
dhapmakosiorudeckue cBoiictea M-
XOJIMHOOJIOKATOPOB,
raHrIMo0JI0KaTOPOB U
Kypaperno00HbIX CPECTB.
PapmMaKoJIOTHIECKas PETYJIIALMS
AKTUBHOCTH aJpEHEPTUUECKOTO
cuHarca. AIpeHOMUMETHKH,
aJpEeHOOJIOKATOPBI,
CUMITATOJIUTUKHU.

MounekynspHas (hapMakoaorus
AHTUAJIJIEPTUUECKUX CPEJICTB.
['mcTaMUHOBBIEC PELIETITOPHI: TUITHI,
MOJIEKYJISIpHASL OPTaHU3aLIMsL.
Crabunm3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIN MEXaHU3M
JIENCTBHS, OCOOCHHOCTH
KIIMHUYECKOTO MPUMEHEHUSI, TOUKH
MIPUIOKEHUS JEUCTBUS
WHTUOUTOPOB JIUITHTHBIX
MEIUATOPOB.

Mexanusm JercTBUA U
MIPUMEHEHUE TIPenapaTos,
CTUMYJIUPYIOIIUX MPOIIECChHI
nMMyHUTeTa. PapMakoIoruyecKas

Ha peIOkax Danio rario.
OTKpbITOE TOJIEY.
Hccnenosarenbckas
paboTta
«IToBeneHuYeCKHE TECTHI
Ha prIOkax Danio rario.
CraitHoe mOBeACHUEY.
[IpakTrueckas pabota
«BnusiHue aapeHanHa
Ha CepJIeYHbIC
COKpaIlleHUs
(mporpammHOe
obecrieueHue).
[IpakTuueckas pabota
«'ucronoruueckue
npenapaTbl UMMYHHOM
CHUCTEMBIY.
[IpakTrueckas pabota
«'ucronoruueckue
npenapatbl HEPBHOU
CUCTEMBI».




XapaKTePUCTUKA UHTEPIECHKUHOB:
MOJy4€HUE, MEXAHWU3M JICVCTBHS,
npumeHeHue. OCHOBBI
naTo(u3n0I0TUHA OCTPO(a30BOro
OTBETa, MEIUALINS BOCIIAJICHUS.
MoiekyISIpHbIA MEXaHU3M
MIPOTHUBOBOCIAIUTEILHOTO
JIEVCTBUS
TIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX
MIPOTUBOBOCIAJIUTEIbHBIX CPEJICTB.
[ToHsiTHE O HAPKO3€ K HAPKO3HBIX
npenaparax. Kiietounsiii u
HEPBHBIN HAPKO3.
dapmMaKoJIOrH4ecKast
XapaKTEPUCTUKA OTAEIbHBIX TPYIIII
HApPKO3HBIX CPEJICTB.
ITocnenoBaTeILHOCTE AEHCTBUS HA
LEHTPAJIbHYIO CUCTEMY.
du3NoIOruIecKuii CoH; ¢aspl CHA.
Bunp! Hapymennit cHa [lonstue o
MEIUKAMEHTO3HOM CHE U
CHOTBOPHBIX IpenapaTrax
(TUITHOTHUKAX).

MosnekyIsipHbIE aCIIEKThI
Houmuenuuu. OnuaTHeie
pEeLEenTOPhl, UX THUIIHI.
OHKedanuHbl U SHAOPUHBI -
SHJOTEHHBIE JINTAH/bI OMMHUATHBIX
pEeLenTOpOB.

AHTHUIICUXOTHUYECKOEC JICHCTBUE,
BIIUsIHKE HA (YHKLIHIO
SKCTPANUPAMUIHON CUCTEMBI,
AMOITMOHAIIbHYIO c(epy, PBOTHBIIM
LIEHTP, apTEpPUATIBHOE J1aBJIICHHUE,
LEHTP TEPMOPETYJISIUH.
MouekysipHbIe MEXaHU3MbI
JIEUCTBUSI HEUPOJIETITUKOB,
BIIUSIHUE HA JO0()aMUHOBBIE,
CEPOTOHUHOBBIE, aIPEHO- U
TUCTAMUHOBBIEC PEIENTOPHI, UX
JIEUCTBUE HA KIIETOYHBIC
MeMOpaHbl, Ha JETTOHUPOBAHUE
TKaHEBBIX MOHOAMHUHOB.
[Torenuuan-3aBUCUMbIE HATPUEBBIC




KaHaJIbl KaK MUIIIEHH JICHCTBUS
MECTHEIX aHeCTeTUKOB. CIIOCOOBI
WHTUOMPOBAaHUS MOTEHIMA-
3aBHCHUMBIX HAaTPHUEBBIX KaHAJIOB
MECTHBIMH aHECTCTHKAMU.

Monayab «MoJsiekyJisipHbie 0CHOBBI cejieknnn» 9 kiaace (68 yacon)

ouostorus (20 4)

HyknenHOoBbIE KHCIIOTHL.
OCHOBHBIE IPUHLIMIBI CTPOEHUS.
Marpuunsie cuHTe3bl. Perummkanus
— OCHOBA KJIETOYHOTO JICJICHUS.
[IpuHIUIIBI pETUIMKALIUY.
Mytanuu. YUTo BbI3BIBAET
n3meHenus B crpoennu JJHK.
[IpuHLMIBI penapannm.
Tpanckpunius. ['eHeTnueckui
koJ. Opranusanusi reHoMa BUPyCOB
[IpoTHBOBHPYCHBIE CPEACTBA,
MEXAHU3MBbI UX JEHUCTBUS.
Opranuzaiusi TeHoMa OaKkTepuit
AHTHOaKTEepUaNIbHbBIC TTPEapaThl.
Opranuzanus reHomMa 3yKapuoT
['eHOMHOE peTaKTUPOBaHHUE.

Tembl OcHOBHOE coiep:KaHue JlesiTEILHOCTD
IIKOJbHUKOB
Tema 1. OCHOBHBIE BEXU Pa3BUTHSI [IpakTnueckas pabora
Mounexkyasipaas MOJIEKYJIIPHOI OUOJIOTUH. «Bpraenenue IHK u3

OaHaHay.
[IpakTuueckas pabota
«Mogens IHK-
OpHUTaMI.
[IpakTrueckas pabdorta
«Omnpenenenue
KauecTBa MpenapaToB
JIHK ¢ momoristo
crieKkTpooToMeTpum»
(mpu HAIMYHMH
000Opy0OBaHUs).
[IpakTuueckas pabota
«PemmmkaTuBHas
MaluHa (urpa-
JICMOHCTPAILIHSA).
[IpakTruueckas paborta
«IIP (Mmonens
aMITipuKaus Ha
Oymare)».
[IpakTruueckas paborta
«Cnia mpomMoTOpar.
[IpakTuueckas pabora
«Pemienue 3a1a4 Ha
T€HEeTHYECKUM KOJI.
Tpaucisus.
[IpakTruueckas paborta
«DonauHT OEITKOBY.
NccnenoBarenbekas
pabota
«PacnpocTpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuiiy.
[IpakTuueckas pabora




«PaboTa B OBpeMEHHBIX
FeHETUYECKHUX 0a3zax
naHubIX. [IpoBenenue
In silico ananusa

MOCJIEA0BATENBHOCTEN
TE€HOB.
Tema 2. [Ipenmer reneruku. Kparkas Ponesas urpa
MosekyasipHbie HCTOPUS Pa3BUTHUS MIPEICTABICHUS | «AJIJIETN.
OCHOBBI T€HETUKH O HACJIEICTBEHHOCTH. HccnenoBarenbekuii

(20 )

OT reHa K npu3HaKy: Kak
packpacuth Kota. Yto Takoe
npusHak? [IyTe OT reHa o
npu3Haka. Myranuu. AJmen.
['eTepo3uroTsl U TOMO3UTOTHI.
JIOMUHaHTHBIEC U PELIECCUBHBIE
aJJIeIu.

['eHBI CTPOAT OPTaHU3M.
BxitoueHue u BBIKITIOUEHUE
Oonpioro Hadbopa renoB. Kak
KJICTKW TIOHUMAIOT, KaKUE TEHBI
JOJDKHBI paboTaTh.

JucKpeTHOE HaClIeI0BaHUE
IIPU3HAKOB. 3aKOHBI MeHaens:
OJIMH T'€H - OJWH Npu3HaK. Cxema
CKpEIIMBaHUs. 3aKOH
eAMHO00pa3usi THOPUIOB IMEPBOTO
MOKOJICHHUSI. 3aKOH PACILICTUICHHS
MpU3HAKa BO BTOPOM MTOKOJICHUH.
3akoHbpl MeHness: HECKOJIBbKO
T'€HOB - HECKOJIBKO MPU3HAKOB.
JurubpuaHOe CKpEIBaHuE.
HeszaBucumoe pacxoxaeHue
xpomocoM. CrenieHHoe
HaCJIeI0BAHHUE.

B3aumopericTBre reHoB.
AJNenbHOE U HeaJUIeNIbHOE.
Onpenenenue noja. [logoBbie
XpOMOCOMBI. CaMIIbl ¥ CAMKH.
Bnusgnue gpakTopoB OKpyKaroliei
cpenbl. XpOMOCOMHOE
onpenenenue noia. [lonoseie
xpomMocomsbl. [TpoGrema
JOIIOJIHUTENBHON X-XPOMOCOMBI Y
KEHIWH. TpeXIBeTHbIE KOIIKH.

pOEeKT MyTareHHbIe
(haKTOpHI.

Ponesas urpa «Cynp0a
KJIeTKW». [ eHbI-
MEPEKII0YATENH.
[IpakTueckoe 3agaHue
«AJTOPUTMBI JIs
KJIETOKY.
IIpakTueckoe 3axanue
«Enunoobpazue
MIEPBOrO MOKOJICHUS.
[IpakTueckoe 3agaHue
«Pacmenienne Bo
BTOPOM TTOKOJICHU.
Uccnenoarenbckuii
MPOEKT «3aKoHbI I
Menpens B
AKCIIEPUMEHTE.
[IpakTueckoe 3ananue
«Pemerka [lenneray.
[IpakTyeckoe 3aganue
«HacnenoBanue,
CLETUIEHHOE C MOJIOM).
[IpakTueckoe 3aHsTHE
«B3aumonencTBus
reHOB (MOAEINPOBAHUE
CHUHTE3a U TPAHCIOPTa
MMUTMEHTA B KJIETKY )».




Tema 3.
Mouexkyasipabie

OCHOBBI CeJIeKIHU
(28 a)

['eHpl B TOMYJIALUAX . BETUKOE
paBHoBecue. [Tonymsanusa. YactoTsl
BCTPEUAEMOCTH MPU3HAKA U
ajuiens. YpaBHeHue Xapau-
Baitn6epra. [lomymsiuu
MEHSIIOTCS: YUCIEHHOCTb,
MUTpAIHS ¥ BBIOOp CympyTa.
DakTOpbl, KOTOPHIE BHIBOJAT
MOMYJISIUIO U3 PAaBHOBECUST Xapu-
Baitn6epra. UucieHHOCTh
nonyJsauu. Ponesas urpa
«Iddekt ocHoBatems». peid
reHoB. Myranuun. Heciyuaitnoe
ckpemuBanue. M3omus.
[Tommynsiuuu MEHSFOTCSL:
€CTECTBEHHBIN 0TOOp. MexaHuszm
JIEUCTBUSL €CTECTBEHHOTO OTOOpA.
JIBrky1mii oToop.
MonudukanronHas
M3MEHYMBOCTh. CTaTUCTUYECKHUE
0COOEHHOCTH MOJU(DUKAITMOHHON
n3MeHYnBocTH. HacienoBanune
KOJINYECTBEHHBIX MPU3HAKOB.
KonnuecTBeHHbIE TPU3HAKHU.
CpenoBas U3BMEHYHUBOCTh
npuzHaka. Koagpuuuent
HACJIEYEeMOCTH Npu3Haka. OTBeT
Ha oTOOp. [louck reHos
KOJINYECTBEHHBIX NMPU3HAKOB.
OIHOHYKIIEOTUIHBIE BAPUAHTHI
reHoB. JIHK-uumn. IlonHoreHOMHBIN
aHaJIN3 acCOIHaIH.

«OMBI» HaJI TCHOMOM.
[Toctrenomuas spa. O6paTHas
reHeTuka. « OMUKCHBIE»
uccnenosanus. [Iporeom,
MeTaboIoM. JloMecTHKALMS U
LUEHTPbI TEHETUYECKOTO
pazHooOpa3sus. [loucku pactenuii ¢
«XOPOIIUMMY MPU3HAKAMU IS
yesoBeKa. LleHTpel reHeTHYecKoro
pazHooOpasus. Hukonaii UBanoBuu
Basuios. Cenekiusl.
KomMOuHnanuonunas u rubpuaHas
cenekuus. ['erepo3suc.

[IpakTueckoe 3agaHue
«YacToThl ajieneu,
TE€HOTHUIIOB U
(hEeHOTHUIIOBY.
Uccnenosarenbckui
MPOEKT «AHAIIN3
TE€HETHYECKOU
CTPYKTYPbI IOMYJISIITUN
(Ha OCHOBE 3aKOHa
Xapau-Baitaeepra)y.
Ponesas urpa «9ddexr
OyTBLIOYHOTO
TOPJIBIIIIKAY.

PosneBas urpa
«EcTecTBEHHBIN
oTOOP».
Hccnenoparenbckue
paboThI
«MoauduxanmoHHas
M3MEHYUBOCTD
pacTeHuil B mpeaenax
BAIlIEro0 MECTa
KUTEIbCTBAY.
[IpakTueckoe 3agaHue
«ATPOHOMBI.
IIpakTyeckoe 3axaHnue
«l"omoiiornueckue
PSAIBI HACIEACTBEHHOU
M3MEHYHUBOCTH.




CoxpaHUTb U U3yUYUTh T€HBI, YTOOBI
MeHATh Oyaymiee. Kak mpaBuibHO
xpaHuTh renbl. Komieknuu
T€HETUYECKUX PECYPCOB PACTECHHUIA.
[TpakTUKyM H/vH
HCCJICIOBATEIbCKUM MPOECKT:
Metoabl KyIbTUBHPOBaHUS iN VItro
JUJISl COXPAHEHUS] TEHETUYECKUX
PECYpPCOB paCTEHUM U JJIs1
YCKOPEHHOM CEJICKIINHT
['eHeTHUECKHE LIEHTPHI B HAILIEH
ctpaHe. ['1e 3aHnumarorcs
TEHETUKOW U TCHOMUKOM JJIST HY XK
CEJIIBCKOI'0 XO3S1CTBA.
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