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COJEPKAHUE

[HosicHuTeIbHAS 3aNIMCKA

AKTyaJIbHOCTb U HA3HAYEHHE ITPOrPaMMBI

BapuanTsl peanuzanuu nporpaMmsl U (POpMbI IPOBEIECHUS 3aHATUN
B3aumocBs13b ¢ mporpaMmoii BOCIUTAaHUS

OcoOeHHOCTH pabOTHI Meaarora Mo NporpaMme

Conep:xaHue Kypca BHEYPOUHOM J1eATeJIbHOCTH

Monynbs «Kak ;KMBOTHBIE M pACTCHHSI TPUCIIOCAOINBAIOTCS» (IBOIOIIMOHHAS SKOJIOTHS )
5-6 kiaccel (34 yaca)

Monynb «OCHOBBI paCTEHHEBOACTBa» 7-8 Ki1acchl (68 4acoB)

Monyns «buorexnonorumn» 7-8 kiaccel (68 4acoB)

Monyns «MonexysipHbie OCHOBBI (hr3HoI0TUU U (hapMakosorumn» 9 kiace (68 yacon)
Monyibs «MonekyisipHbIe OCHOBBI ceekium» 9 kiace (68 yacon)

Ilnanupyembie pe3yJIbTaThl OCBOCHHUSI KypCa BHEYPOUYHOM 1esATEJIbHOCTH
JIMYHOCTHBIE pE3yNIbTATHI

MeranpenMeTHbIE pe3yJIbTaTh

[IpenmeTHbIE pe3yJIbTATHI

TemaTnuyeckoe MJIAHMPOBaAHME

Monyne «Kak >KMBOTHBIE M1 paCTEHHSI TPUCTIOCAOIUBAIOTCS (IBOIOIIMOHHAS DKOJIOTH)
5-6 kiaccel (34 vaca)

Monyinb «OCHOBBI paCTEHHEBOACTBA» 7-8 Kitacchl (68 4acoB)

Monyns «buorexnonorumn» 7-8 kiaccol (68 4acoB)

Monynb «MonekyJigpHbIe OCHOBBI (M3HOJI0THU U (hapMakojorum» 9 kiace (68 yacos)
Monynb «MosekyysipHbIe OCHOBHI ceslekimm» 9 kinace (68 yacon)



INOACHUTEJIbBHASA 3AIINCKA

AKTYaJIbHOCTh W Ha3HauyeHue mnporpammbl. I[Iporpamma paspaboraHa B
COOTBETCTBUM C TpeOoBaHUsIMU DenepallbHOro rocyJapCTBEHHOr0 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO oOOmIero oOpa3oBaHMs, OPUEHTUpPOBAHA Ha oOOecIeueHUe
WHJUBUIYAIbHBIX TOTPEOHOCTEH OOy4YaloIUXCAd M HalpaBi€HAa Ha JOCTH)KEHHE
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOTpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS C
y4eToM BBIOOpa Y4YaCTHHUKaMH OOpa30BaTEIbHBIX OTHOIICHHH KypCOB BHEYPOUYHOM
JESTEIBHOCTU. DTO MO3BOJISIET 00€CTIEUUTh €IMHCTBO 00s3aTeNbHBIX TpeboBaHuit ®I'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOTO OOpa3oBaHUs: HE TOJILKO HAa YPOKE, HO U 3a €ro
npeeiaMu.

AKTyaJIbHOCTh ~ pe€ajiM3allui  JTaHHOM  MporpamMmbl  OOyCJIOBJIEHAa  caMoOM
0COOEHHOCTBIO TPOEKTHO-UCCIEA0BATEIBCKON IEATENBHOCTH. DTa 1€ATEIbHOCTD JIEKUT
B OCHOBE [T03HABATEJIbHOIO HHTEpEca peOeHKa, SBJISETCS 3aJ10r0M YMEHUS IUIAHUPOBATh
J00bIe NEMCTBUS M BaKHBIM YCIOBHEM YCIIEIIHON peanu3anuu uaei. Jlrooble n3sMeHeHus
COBPEMEHHOr0 OOIIECTBA CBSI3aHbl C NPOEKTaMU M UCCIEJOBaHUSIMH — B HaykKe,
TBOpUYECTBE, OU3HECE, OOUIECTBEHHOM XU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHUS
JUYHOCTU OO0yYaromerocs: gBisieTcsi (POPMUPOBAHHE OCHOBHBIX HABBIKOB IPOEKTHO-
UCCJIEI0BATENBCKON AEATENBHOCTH.

[Iporpammoil npeaycMoTpeHO (POPMUPOBAHME COBPEMEHHOTO TEOPETUUYECKOTO
YpOBHSI 3HAaHMHA, a TaKXe W TMPAKTHUUYECKOro OmbiTa paboTel ¢ J1abOpaTOPHBIM
00Opy/I0BaHUEM, OBJIAJIEHUE MPUEMAMHU HCCIEI0BATEIbCKON AESATENbHOCTH. MeToabl
opraHm3zanuu  o0pa3oBaTEJIbHONM U HAYYHO-UCCIIEIOBATENbCKON  JI€ATEIbHOCTH
MpeaycCMaTpuBalOT (popMUpOBaHUE Yy OOYy4YalOIIMXCA HECTaHJAPTHOIO TBOPYECKOTO
MBIIUIEHUS, CBOOO/IbI CAMOBBIPAXEHUS M UHAUBUAYAJIbHOCTH CYXICHUM.

Jlns monHOro ydera MOTPEOHOCTEM yyalmuxcsi B MNPOrpaMME HCIOJIb3YEeTCs
muddepeHUrpOBaHHBIM  MOAXOA, YTO CTUMYJUPYET Yy4yallerocs K YBEJIMYEHHUIO
MOTPEOHOCTH B MHANBUAYATHHOMN, HHTEIJICKTYAIbHOM U MTO3HABATEIILHON JEATEIHHOCTU
Y Pa3BUTHUIO HAYYHO-UCCIIEA0BATEILCKUX HABBIKOB. [IporpamMma cranet BOCTpeOOBaHHOM
B MEPBYIO Ouepedb UIKOJIbHUKAMH, KOTOpPbIE MMEIOT CTOMKMA HMHTEpEC W
COOTBETCTBYIOIIYIO MOTHBALIMIO K U3YUEHUIO MPEAMETOB €CTECTBEHHO-HAYYHOTO 1HKJIA,
€CTECTBEHHBIM HayKaM U TE€XHOJOTHUSIM.

B noapocTkoBOM Bo3pacTe ydauecs MposBIISIIOT CBOK 3aMHTEPECOBAHHOCTD B TOM
WIM WHOM 00JIacTh 3HAaHWW, HAYYHOM HaNpaBlIE€HUUW WIK MOpodhecCHOHATBLHOU
AesTeNbHOCTU. TakuM 00pa3oM NPOUCXOAUT (POpPMHUpPOBAHME TO3HABATEIBHOU U
npo(hecCHOHANBHOM COCTaBISAIONIEH JTUYHOCTH, TIOMOTaeT yJalleMycsl B ONpeAesieHuU
Oyay1ero >KM3HEHHOTO MyTH U B MPO(HeCCHOHATHFHOM BBIOOPE MOCTIE OKOHYAHUS IIIKOJTBI.
[Tomo6HOrO poJa 3aMHTEPECOBAHHOCTD CTUMYJIUPYET MOCTOSHHOE JKEJaHHe IIKOJIbHUKA
K MO3HAaHUIO HOBOT'O, PACHIMPEHUIO U YIIyOJEHUI0 COOTBETCTBYIOIIUX 3HAHUM, U



MOJIyYEHUIO HOBBIX B TOM YHCJE MPAKTUYECKHMX HABBIKOB, a TaKXE€ MOTHUBUPYET
ydarerocsi Ha mpoGOpHUECHTAIIHIO.

[IporpamMmMa HalejaeHa Ha MOMOIIb peOCHKY B OCBOCHHU OCHOB OpTaHU3allUU U
OCYILIECTBIIEHUS! COOCTBEHHOM NMPOEKTHO-UCCIIE0BATENBCKON JIEATENbHOCTH, a TAKXKE B
OpuOOpEeTEeHUH  HEOOXOAMMOIO OmbITa JUisi paboThl  HAJ  WHIUBUIYaJIbHBIM
MCCJIE0BAaHUEM WM NPOeKTOM. [IporpamMma momoxeT mIKOIBHUKY B Oosiee TiyOOKOM
M3YYCHUU MHTEPECYIOIIeH ero 00IacTi €CTECTBEHHBIX HAyK, a TaKXkKe B MPHUOOPETEHUHN
BAXHBIX COIIMAJIbHBIX HABBIKOB, HEOOXOIUMBIX IJISi MPOAYKTUBHOM COLMATH3AIUN U
(GOopMUPOBAHUS FPAXKAAHCKON MO3ULUU:

— HaBbIKA CAMOCTOSITEJIbHOTO PEIICHUs AaKTyaJbHBIX HCCIIEOBATEIbCKUX WIIU
MPaKTUYECKUX 3a/a4, BKIIOYAIONIETO0 B ce0s yMEHHE BHUIETh W aHAIU3UPOBATH
npoOyieMbl, HYXXJAIOMIMeCcss B PpEUICHHH, YMEHHE [JeTalbHO MpopadarbiBaTh U
pealin30BbIBaTh CIOCOOBI pabOThI ¢ HUIMH, YMEHHE IJIAHUPOBATh COOCTBEHHYIO paboTy U
CaMOCTOSATENIbHO KOHTPOJIMPOBATH CBOE POJBUKEHUE K KEITAEMOMY PE3yJIbTATY;

— HaBbIKa IF€HEPUPOBAHUS U O(OpPMIICHHS COOCTBEHHBIX HJIEH, OOJEUYEHHS HX B
yA0OHYIO0 AJI pacupocTpaHeHus Gopmy;

— - HaBbIKA YBAKUTEJILHOTO OTHOIICHHUS K UY>KUM B3IJIAJaM U UJIesIM, 0pOPMIIEHHBIM
B paboTax Jpyrux JIOJEW, IpYrMX AaBTOPOB — BJAJAENBLEB HWHTEIUIEKTYalIbHOM
COOCTBEHHOCTH;

— HaBblKa  NYOJIMYHOIO  BBICTYIUIGHMS — @epel  OONIbIION  ayJUTOpUEH,
apryMEHTHPOBAHUS M OTCTAWBaHUS CBOEH TOUKM 3pEHUS, OTBETOB HA BOIPOCHI
CBEPCTHUKOB U B3POCIHbIX, YOSKICHHS IPYTHMX B CBOEH MpaBOTE, MPOJBUKEHHS CBOUX
HUaCH;

— HaBbIKa pabOTHI CO CMEUUATM3UPOBAHHBIMH KOMITBIOTEPHBIMU MPOTPaMMaMH,
71ab0paTOpHBIM  00OPYJIOBaHHEM, TEXHUYECKUMHU YCTPOWCTBAMHU, OHOIMOTEUYHBIMU
dboHIaMH U WHBIMH peCcypcaMu, C KOTOPBIMH MOXET OBITh CBs3aHa MPOEKTHO-
UCCIIEIOBATENbCKAsI EATEIBHOCTD IIKOIbHHKA.

Kpome Toro, paGora IIKOJbHHKA HaJ MPOEKTOM WM HCCIEIOBAaHUEM OyAeT
CHOCOOCTBOBATH M PA3BUTHIO €TI0 aJ€KBaTHOM CaMOOLIEHKH.

BapuaHTtsl peanuzauuu nporpaMMbl 4 ()OPMbI IPOBEACHUS 3aHIATHH.

JlanHast mporpamMma paccuuTaHa Ha paboOTy CO UIIKOJIbHUKAMU 95-9 KIaccos.
[legarory Ba)kHee aKIIEHTUPOBATh CBOE BHUMAaHUE HE CTOJIBKO Ha KauecTBE pe3ysbTara
MPOEKTa UM UCCIIEOBAHUS, CKOJIBKO Ha TOM, YTOOBI YHAIIUICS MOJTydal 3HaHUS B TOM
YHCJIEC ¥ Yepe3 BHIMOJHEHHE MPAKTUYECKOTO 3a/1aHus, AeJial BHIBOABI U YMO3aKIIOUEHUS
Ha OCHOBAHMHM CBOETO HCCIEJOBaHUS, YYWICS CpPaBHUBATh €ro pe3yJbTaTbl C
TEOPETUIECKIM MAaTEPHAIOM U UCCIICOBAHUSIMH JPYTHUX IKOJHHUKOB. Takum oOpa3om,
IIKOJIbHUK OCBOUT OCHOBBI TIPOEKTHO-MCCIIEA0BATEIHCKON NEATEILHOCTH U PUOOPETET
HaBBbIK KPUTUYECKOTO OTHOLLEHUS K MaTepuay.



[Iporpamma pa3dutra Ha MOIYJTH, KOTOPbIE MOTYT OBITh HCIOJB30BaHBI JHOO
yacTU4HO, JO0 monHocThto. Tak wmonynb «Kak JKMBOTHBIE W pacTEHHUA
NPUCTIOCA0INBAIOTCSD (IBOJIOLMOHHAS AKOJIOTHS) MPEANoiaracTcsl sl U3y4eHUsS B 5
wm 6 kigacce B TeueHwe oxHoro roga (34 uwaca B rox). Moayau «OCHOBBI
pacteHueBoACcTBa» M «buorexHonorus» paccuutaHbl Ha 68 4YacoB U MOTYT OBIThH
peanu3oBaHbl B TeUeHUU 2-x JeT (1o 34 yaca B roj) uiu B TeueHuu 1 roga (68 yacos B
ron). Bo BTOpoM ciyuae BO3MOXKHO MpOXOxkaeHHE obOoux MoxayJie («OCHOBBI
pacTeHueBoACTBa» B 7 wiu 8 kitacce, «buorexnonorun» B 7 niau 8 kiacce). AHaIOTUYHO
Moaynu «MoJeKyIapHble OCHOBBI (PU3HONOTHHA U (PapMakoiIorum» U «MoJeKyaspHbIe
OCHOBBI CENIEKIIMI» PACCUUTaHbl HA 68 YaCOB U MOTYT OBITh pEaTM30BaHbI B TEUCHUH 2-
x JnetT (no 34 yaca B roa) wid B TeueHuu 1 rona (68 yacoB B roa). Bo BTopom ciiydae
BO3MOXKHO IPOXOXAEHHE 000ux Moxayiei («MomekynspHble OCHOBBI CEJNEKIMU» B 8§
KJacce, «MoJeKynspHble OCHOBBI (pr3ronoruu u papmakonorun» B 9 kiacce).

MOXHO pEKOMEHJIOBaTh HCIOIb30BaTh MOIyIH «Kak KMBOTHbIE W pacTeHUs
npucnocadauBarTcs», «OCHOBBI  pPaCTEHUEBOACTBA», «MOJIEKYJISpHbIE OCHOBBI
CEJICKIIMM» B KaUeCTBE HEMPEPHIBHOTO 00pa30BaTeNbHOTO IKKIa (5-9 kinacc no 1 yacy B
HEJIENI0) JUIsl KJIACCOB arpoOMOTEXHOJIOTMYEecKo HarpaBieHHOCTH. Monymu «Kak
KUBOTHBIE U paCTEHHUs TMpucocabiuBaroTcsa», «buorexnonornn» u «MoleKkyaspHbIe
OCHOBBI (PU3HOJIOTUH U (HapMAKOJIOTUN» B KaYECTBE HEMPEPHIBHOIO 00pa30BaATEILHOIO
mukia (5-9 kmace mo 1 wacy B Hemenmro) JUIS KJIACCOB OHMOTEXHOJIOTHMYSCKOTO WIIH
MEIUIMHCKOIO HaIllpaBjIeHUM.

B3aumocBsa3b ¢ mporpammol BocnutaHus. [Iporpamma kypca BHEYpOYHOU
JeSTEeNbHOCTH pa3paboTaHa ¢ Y4eTOM PEKOMEHJAIMi MPUMEPHON MPOTrpaMMBI
BOCITUTAHUS, YYUTHIBAET TICUXOJIOTO-TIEAarornuecKrue 0COOEHHOCTH JIaHHBIX BO3PACTHBIX
KaTeropuii. ITo MO3BOJISET HA MPAKTUKE COCIMHUTH OOYYAIONIYI0O U BOCIHUTATEIHHYIO
JEeSTEeNBHOCTD Me1arora, OpUEHTUPOBATH €€ HE TOJIbKO Ha MHTEJUIEKTyaJIbHOE, HO U Ha
HPaBCTBEHHOE, COLIMAJIbHOE Pa3BUTHE PEOCHKA. DTO MPOSBISAETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIBTATOB peaju3alliu MPOrpaMMbl BHEYPOUYHOU
NEATEIbHOCTH, HAIEAIINX CBOE OTPAKEHUE U KOHKPETU3AIMIO B TPUMEPHOI Mporpamme
BOCIIUTAHUS;

— B BO3MOXXHOCTH KOMIUIEKTOBaHUSI PA3HOBO3PACTHBIX TPYII Jisi OpPTraHU3aluu
NpOQOPUEHTAIMOHHOW  JE€ATEIbHOCTH  IIKOJbHUKOB, BOCIUTATEIbHOE 3HAUYCHUE
KOTOPBIX OTMEUAETCs B MPUMEPHOM MporpaMMe BOCIIUTAHUS;

— B UWHTEPAKTUBHBIX (opMax B3aHATHH IS IIKOJHLHUKOB, O0ECIICYHBAIOIINX
OOJBIIYI0 WX BOBJEYEHHOCTh B COBMECTHYIO C TNEJaroroM M JIpPYrUMHU J€TbMHU
JEeSITENIbHOCTh U BO3MOKHOCTb 00pa30BaHus Ha €€ OCHOBE JIETCKO-B3POCIIbIX OOLIHOCTEM,
KJIIOUEBOE 3HAYEHHWE KOTOPBIX Ui BOCIUTAaHUA MOAYEPKUBAECTCS TMPUMEPHOM
POrpaMMON BOCITUTAHUS.



Oco0enHocTH PadoTHI yUYuTe ISl M0 MpOrpaMme. 3aja4ya yuYuTesass COCTOUT B TOM,
yTOOBl  CONPOBOXAATH IpolecC NPO(ECCHOHATBLHON OpPHUEHTALMHM  IIKOJIbHHKA,
packpbiBasi MOTEHLUAN KaXKJOrO0 4epe3 BOBJICUEHUE B MHOTOOOPA3HYIO AESTENBHOCTD,
OpPraHM30BaHHYIO B pa3HbIX (popmax. [Ipu 3TOM pe3ynbraTom paboThl yUUTENS B IEPBYIO
ouepelb SBISETCA JIMYHOCTHOE PAa3BUTHE ydallerocs. JIMYHOCTHBIX pe3ynbTaToOB
YUUTEIb MOXET JIOCTHYb, yBJIEKas YYEHHMKa COBMECTHOM M HMHTEPECHOH UM 00OUM
NeSTEIbHOCThIO,  YCTaHABIMBasg  BO  BpeMs  3aHATUH  J100poKenaTerabHYIo,
MOJIZICPKUBAIOIIYIO aTMOC(EPY, HACHIIIAsA 3aHATHS IEHHOCTHBIM CO/ICP KAHHUEM.

[IpumepHas cxema NpOoBEACHUS 3aHATUHI 10 IPOrpaMMe:

1. OOBsicHEeHHE TEOPETUUECKOTO MaTepHaa 1o TEME.

2. TlogroroBka K OSKCIEPUMEHTAJIbHOMY 3aHSATHIO, OOCYKIEHHE OOBEKTOB IS
IIPaKTUYECKOTO 3aHATHS.

3. IlpoBeneHne MpakTUIECKOTO 3aHATHS — OCHOBHAS 3a/1a4ya OCBOCHUE METOHOIOTHH
JAHHOTO 3KCIIEPUMEHTA.

4. Ilo OKOHYaHUM MPEMIOKUTh JETAM, KOTOPbI€ 3aMHTEPECOBAINUCH JAHHBIM
HKCIEPUMEHTOM, Pa3BUTh €0 B MCCIEIOBATEIbCKUN MPOEKT. JlJig 3TOro He0OX0AUMO
o0CyIUTh OOBEKTBI, KOTOpbIE YYEHHUK OyJIeT HCClIeloBaTh, COCTABUTh IUIaH
DKCIIEPUMEHTA.

5. [loMoub y4eHHKY IPOAHAIU3UPOBATH PE3YNIBTATHI IKCIIEPUMEHTA.

OueHuTh pe3ysbTaTbl MPOEKTHO-UCCIEAOBATENbCKON NEATEIbHOCTH IIKOJIbHUKOB
MOXHO B TMPOIECCE 3alIUThl MMM CBOMX pabOT B paMKax IIKOJIbHOW Hay4yHO-
MPaKTUYECKON KOH(PEPEHIIUH.



COJIEP)KAHUE KYPCA BHEYPOUHOU JESATEJBHOCTHU

Moayab «Kak ;KHBOTHBIE€ M PACTEHHS MPUCIIOCAOIMBAKOTCS» (IBOJTIOIMOHHAS
3K0JI0THsl) 5-6 Ki1accsl (34 yaca)

1. Mot uccneoyem scuewie oovexkmot (6 uacos)

CBoiiCTBa M CTPOCHHE MKHUBBIX OPraHU3MOB (CTpOeHHE KJIeTKH). Bua, ocobp —
OpraHu3M Kak efuHas cucrtema. Apantanuu (npucnocodsenus). [lonsatue romeocrasa
KUBOTO opranuszma. CriocoOsl ero nojajiepKaHusl.

[TonsitTue BapuaTMBHOCTH Tpu3Haka. HccnepoBarenbckue pabotel «Bcee mnwm
(cuHubl, 6enku, 6epe3sl U T.11.) OIUHAKOBbIE? DOTOKBECTY.

Orpannyenus Mopdonoruueckux # (Qusnonorndeckux agantanuid. [louemy
OpraHu3Mbl HE CTAHOBSTCA OECKOHEYHO OOJBIIMMH, MAaJICHbKUMHU, BCESIHBIM.
[TpakTuyeckas padbora «CocTapisieM KHUTY PEKOPAOB PACTEHUU M KMBOTHBIX HAIIIETO
Kpas».

2. Bnusanue oxpyxcarowieii cpeowt na sncugvte opzanusmol (12 uacoes)

dakTopbl OKpyKaromiei cpeabl (abMoTuyeckre, OMOTUYECKUE, aHTPOTIOTEHHBIE).
[Ipumepbr  abuoTuueckux  (PaKTOPOB, OKa3bIBAIOIIMX OCHOBHOE BIUSHHE Ha
KUBHEACATEIbHOCTh  JKMBBIX  OPraHU3MOB:  TeMIepaTrypa, CBET, BIAKHOCTb.
[TpakTueckoe 3anstue «l{BeT u Temno» (KyOUMKH JbJa B3BECUTh, MOJOKUTh B YAIlIKH
[lerpu Ha pasHOlBeTHYIO Oymary, depe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasin). [Ipaktraeckoe 3ausitue «YTo pacTBopsieTcs B BoAe» (IKCIEpUMEHT « Kuakuii
nom»). IIpaktudeckoe 3ansatue «luddysus BemecTB B Boje (pacTBOPHI)», «JIBrkeHue
pacTBOpoB TO 1BETKY». [IpakTuueckoe 3anstue «Jlem tuiaBaer B Boje (aicOeprw,
3aMmep3aHue BoA0eMOB)». [IpakTuueckoe 3anstue «Jlea npu 3amep3aHuu pacuIupsieTcs»
(pa3pyiienre KkaMHs (T0OYBOOOpa30BAHUE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTM  NPUCHOCOOJICHHS]  KUBBIX  OpPraHM3MOB K
abuotnueckum ¢paktopam. [IpucnocoOneHuss K OCHOBHBIM aOMOTHYECKUM (haKTOpam:
TeMIiepaTypa, BIaXHOCTh M cBeT. lIpaktuueckoe 3ausarue «lllyba» (kyOuku mbaa
3aBEPHYTH B pa3HbIil MaTepual, B3BecuTh). [Ipaktnueckoe 3anstue « [ IMrMmeHThn (MOXKHO
pa3nenuTh Ha BaTMaHe KpacuTenu w3 QuomacrepoB». [Ipaktuueckoe 3anarue «Kak
YKUBOTHBIC TIJIABAIOT B BOJIE» (DKCIEPUMEHT C MUTIETKOM ).

UccnenoBarenbckue paboThl «BrnusiHue cBeta (Teria, BIaKHOCTH, COCTaBa MOYBbI)
Ha pacTeHUs] B ECTECTBEHHBIX WM MCKYCCTBEHHBIX YCJIOBUSX» (HA JOCTYITHOM
Marepuaie).

3. Bzaumooeiicmeus rcusvix opeanuzmos (4 uaca)

buotnueckue (bakTopHI. 3aKOHOMEPHOCTH pa3BUTHUS MEKBHUOBBIX
B3auMooTHOIIeHUN. KolBomtonus (XMIHUK-)XKEPTBA;, Mapa3uT-XO3sIMH) DBOJIIOIUS
cTpareruil oObpBanus nuim. CoruanbHOCTh. Buabi-Bcenenisl. [lepeuens pacteHwmii-
Bpeauteneir. MccnenoBarensckas padbora «HabGmiomenuss 3a B3aWMOOTHOIICHUSIMU



’KUBOTHBIX MPHU JOOBIBAHWU MUIIM (KOPMYLIKU JUISL MITULL, JJI TOPOJICKUX MIIH CEITBCKUX
KUBOTHBIX). BeO-kamepwr». HccnenoBarenbckas paborta «PacmpocTpaHeHue BUIOB-
CHUHAHTPOIIOB B HAILIEHl MECTHOCTH.

4. Yenoeex 6 ycuznu pacmenuii u yxcusomusvix? (6 uacos)

AnTponorenHsie ¢pakropsl. [IpaBaa a1, 4To MepBOOBITHBIE JIFOIU )KUIIU B TAPMOHHUU
¢ npuponoi. O1oMaNIHUBaHNE U NPUPYUYEHUE KUBOTHBIX M PACTEHHH. 3a4eM cracaTh
BBIMUPAIOLIME BUIBI, KaK 3TO Aeiarb. KyJIbTypHBIE pacTeHHS W WX JIHUKUE MPEIKH.
[ToueMy Ba)kHO MX COXpaHATh. Pa3HOOOpa3ue KyJabTYpHBIX PACTEHUM U UX 3HAYEHUE B
KU3HU yenoBeka. KpacHas kaura Bameid reppuropun. Oco0o oxpaHseMble TEPPUTOPHH,
3anoBegHUKU Poccum u wmupa. Ilpaktuueckas pabora «Pa3sHooOpaszue KyIbTypHBIX
PACTEHHI B BalllEM PETHOHEY.

HccnenoBarenbckas pabota «BinsHHE aHTPONOreHHBIX (PAaKTOPOB HA pPa3BUTHE
pacTeHUil B TOPO/I/HACEIEHHOM ITYHKTE.

Okckypeusi/mpaktuueckass padora «OOIIT B Bamem pernoHe — yHHUKaJIbHbIE
OOBEKTHI TPUPOIBI».

5. Ikonozuueckue nuwmu (6 uacos)

buocdepa — onHa U3 BaxkHEHIIMX 000J04YeK 3eMiIM. UTO Takoe «3KOJOTHYECKHE
HUIIM» M Kak OHU Qopmupyrorcsa? DopmMupoBaHHE 3HAHUM MO OMOpPa3HOOOPA3UIO
KU3HEHHBIX  (QOpM,  TOBEAEHYECKHX  MPUCHOCOONEHHH,  MOAU(PUKALMOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PacTuTenbHbie cooOIIecTBa U ux TUibl. Pazputue
Y CMEHBI paCTUTEIbHBIX COOOIIECTB.

Uccnenosatenbckue paboThl «DKOJIOIMUECKHE HUIIM BOKPYr TeOs — OINMUCaHUe
dakTopoB oOkpyxkatomei cpensl». HccnenoBatenbckue pabotel «DeHonornueckue
HaAOJIIOICHUS».

Moayab «OcHOBBI pacTeHHEBOACTBA» /-8 Kiiacchl (68 yacoB)
1. Beéeoenue ¢ pacmenuesoocmeo (2 uaca)

Uto-Takoe pacTEHUEBOJCTBO: OCHOBHBIE (PAKTOPHI BBIPAIMBAHUS PACTECHUM.
Hcropust pa3BuTHs arpoxuMuyeckux 3HaHui (padorsl M.B. Jlomonocoga, 0. JIubuxa,
Byccenro, B.B. [lokyuyaeBa, K.A. TumupsizeBa, [1.A. KocteiueBa, [{.H. IIpsstHuninukoBa
u ap.). [Ipaktuaeckas padota «bouka JInbuxa.

2. Azpomexnuueckuii 3xkcnepumenm (6 uacos)

[IpaBuna MOCTAaHOBKM arpo3KCHEpUMEHTOB. IlocTaHOBKa 3KCHEPHUMEHTOB C
pacTeHusiMU. BbIOOp TeMBbI, COCTaBIEHUE TUIIOTE3bI, LIEJIM U 3aJlay IKCIEPUMEHTA 0
BBIPAIIMBAHUIO pAcTeHUH B KOHTpoJupyemol cpene. KoHTposin, mNOBTOPHOCTH,
npoBeneHue skcnepuMmeHTta. [lmanupoBanue skcnepumenTta. OIlleHKa pe3ysibTaToB
skcriepuMenTa. MccnenoBarensckas pabora «@DakTopshl, BIUSIONIME HA TPOpACTaHHE
CeMsH (pOCT IPOPOCTKOB)».

OcBoeHue TEXHOJIOTUU KPYTJIOTOAMYHOTO BBIPAIMBAHMS CAJIATOB U1 MUKPO3EJIEHU



B KOHTPOJUPYEMBIX MCKYCCTBEHHBIX ycHoBHUsX. COOp yCTaHOBKHM JJIsl BbIpal[MBaHUS
pacTeHU B KOHTPOJUPYEMBIX YCIOBHSX.
3. Poab xumuueckux ynemenmos ¢ numanuu pacmenuit (20 uacos)

Bopa. PactBop. BbITsDKka. AHHMOHBI, KaTHOHBI, 3JIEKTPONPOBOAHOCT U pH
pactBopa. Poip XuMHUECKUX 2JIEMEHTOB B TUTAHUU pacTeHuil. [lonyueHne nuraTenbHbIX
BeniecTB pacteHUsIMU. [IpakTudeckas pabora «CxeMbl TUTAaTEIBHBIX pacTBOPOB. Pacuer
1103 yAOOpEHUI AJI1 MUTATEIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHu4eckue, MHUHEpalbHble, MHUKpOOHOIOruYecKkue. THIbl
NUTaHusl pacTeHuil. Bo3aymHoe M MuHepalbHOE (KOpPHEBOE) IHUTAaHWE PACTEHUM.
TpaHCIIOPT NHUTATENBHBIX BEUIECTB PACTECHUM: BOCXOIAIIMA W HUCXOIAIIMNA TOK.
Baxueitmue kanuiinbie, hochopHbIe U a30THBIE yAOOpeHUs, UX cBoicTBa. [IpocTeie u
cinoxuele ynoopenusa. [Ipaktuueckass pabora «llpaBuna cmemmBaHusi yaoOpeHHI»
[Tpaktrueckas padota «lluTaHue pacTeHU: TEXHOJIOTHS IPUTOTOBIECHUS MUTATEIbHBIX
PacTBOPOB ISl pa3HBIX KYJIbTYP».

Poct u pa3Butue pacTeHMil: 3Tambl OHTOreHEe3a, (PAKTOpHI, BIMUSIOUIME HA POCT
pacTeHui: CBET, IyCTOTa NMOCa/l0K, MUTanue, cyocrpar. Ilpaktuueckas padora
«MOHUTOPUHT MUHEPAIIBHOTO TTUTAHUS PACTCHHIN.

OcoOEHHOCTM MNHTaHMS PACTEHUH a30TOM. A30T M €ro 3HAYEHHWE B JKU3HU
pactennii. ®OopMBI a30Ta U UX IPEBPALIEHUE B IIOYBE.

Ucrounnku dhocdopa mis pactenus. 3HaueHue GochopcoaepKaiinx CoeTuHEHHUHI
B KJIeTKe. Posib Makposprudeckux coeiuHeHu Gpocdopa B s3HEPreTuueckoM 0OOMEHe.

Bnugaue kanmus Ha (QU3MYECKHME CBOWMCTBA MPOTOIIA3Mbl, Ha (PEpMEHTHI
yII€BOAOPOJAHOrO0 0OMEHa, CUHTE3 0enKoB U Ap. Ponb Kanus B nmoaaepKaHuu MOHHOTO
OaslaHca B TKaHsX, B IPOLIECCAX CAMOPETYJISALIMH.

PerynaropHas u cTpykTypooOpa3oBarenbHas poJib KalblUsg. Y4acTue B
00pa3oBaHUM KJIETOYHOW CTEHKH, MOJACPKAHUU CTPYKTYPHI MEMOpaH U PETyJISAIHs UX
IIPOHUIIAEMOCTH.

3HayeHue MarHusi B MeTabojiu3Me pacTeHuil. Maruuii B coctaBe xjopoduiiia,
CXOJICTBO XJIOpO(UIIa U IeMOTJIOONHA KaK CBUAETENIbCTBO €JUHCTBA OPraHUYECKOIo
MUpa.

Cepa 1 ero OCHOBHBIE COEIUHEHUS, UX POJIb B CTPYKTYPHOU OpraHU3alMK KJIETKH,
y4acTHE B OKHCIHUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMSIX.

Muxkpoanementsl. [lpencTtaBieHus o poiid MHUKpPOIJIEMEHTOB B MeTaboOJIU3Me
pactenuil. OCOOEHHOCTH MOCTYIJICHUS MHUKPOAJIEMEHTOB B pacTeHus. CHHEpPrusMm u
aHTaroHU3M 3JIEMEHTOB TUTAHUSL PACTEHU.

PacturenpHas OuarHocTHMKa W METOAbl MACHTU(UKAIIMM HEA0CTaTKa/M30bITKa
aneMmeHToB nutanus. [IpakTuueckas pabora «PacturenbHas JUarHOCTUKAY.

Hccnenosarennckas padota «O1eHKa COCTOSHUS KOMHATHBIX pacTEHUH, pacTeHUH
Ha IIKOJBHON TEPPUTOPHUH, YCTAHOBKA MPUYMH MATOJIOTMYECKUX COCTOSIHUM (IIpH



HAJTUYIUN ).
UccnenoBarenbckass pabora «OneHka BIMSHUS Pa3IUYHBIX AJIEMEHTOB Ha
COCTOSTHHE PaCTCHHH (COCTaBJICHHUE PA3IMYHBIX TIOJJKOPMOK )».

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

[TonsTre o perynaropax pocta pactreHuid. CTUMYISTOPHI pocTa — (GPUTOTOPMOHBI
(aykcuHbI, THOOCPEIIMHBI, IUTOKUHUHBI). THTHOUTOPHI pocTa pacTeHui: 1. mpupoHbIe
(abcumzoBasi KUCIOTa U HEKOTOpbIe (DEHOJIBHBIE BellecTBa (MKyMapoBas, KOpUYHAs,
CaJUIUIIOBas K-Thl), 2. CHUHTEeTHYECKHE (MOpQaKTHUHBI, peTapAaHThl, Ie(oJraHTHI,
JCCUKaHThl, repOuuanl). OUTOMOHHUTOPHUHT M OICHKAa COCTOSHUS PaCTEHHI.
CoBpeMeHHbIe ciocoObl MOHUTOpUHra. IlpakTudeckass pabota «PUTOMOHUTOPUHT U
OILIEHKa COCTOAHMSI pacTeHui. COBpEMEHHBIE CLIOCOOBI MOHUTOPUHT Y.

HccnenoBatenbckas paboTa «BnusiHre TeTepoaykcuHa Ha mpopacTaHue (pocT Ha
Pa3HBIX CTA/IUAX, B PA3HBIX YCIOBUSIX) PA3TUUHBIX PACTEHUNY.

3amura pacTeHUM OT BpeAMTeNel: OCHOBbI OnomMeroza. IIpakTuueckas padbora
«MHCcekTapuu: IpaBuiia U yCIOBUS pPa3BeICHUS MOJIE3HBIX HACEKOMBIX).

5. Boomuasa, necuanas u nougennan Kyaiomypol, ux npuMeHeHue 6 6blpauiueéanuu
pacmenuii. Quzuonozusn pacmenuii (8 uacos)

Bojanasi, mecuanas ¥ MOYBEHHAsl KyJbTypbl, X NPUMEHEHHE B BbIpalllUBaHUU
pactenuil. [IpoBenenue Boapl B KOpHE U cTediie pacteHuid. [IpakTudeckas padora
«KopHeBoe naBiieHue».

Boaueiii pexxuM pacTeHHil: CTpoeHuEe YCTBHHIL (HaKTOPhI, BIUSAIONIME HA HX
PACKpBITHE U 3aKpbITHE. 3HAYEHNE MEXaHU3MA PETYIISLUN UCIIAPEHUS BJIaru pacCTCHUEM.
[IpakTnueckas pabota «IIpurotosneHue npenapara yCTbUI METOJOM CJIETIKa.

UccnenoBarenbckue paboThl: «BiusHUE yCIIOBUW COAEpKAHHUS DPACTEHHM Ha
KOJINYECTBO YCTBHUID.

@OTOCHMHTE3 — YHUKaJbHBIM mpouecc pacTeHud. TemHOBass W cBeTOBasl (pazbl
¢dotocunTe3a. 3HaueHue POTOCHHTE3A I KUBBIX OpraHu3MoB. [IpakTuueckas pabora
«DyHKIMOHANIbHAST ~ IMATHOCTMKA PACTEHUH MO  aKTUBHOCTH  XJIOPOILJIACTOBY
UccnenoBarensckass pabora «Omnpenenenue xyopopmwmia A u b, onenka
(OTOCUHTETUYECKON aKTUBHOCTH PACTEHUHN U (PaKTOPOB, BIUSAIOMINX HA HEE.

@akTopsl pocTa pacTeHUM: BO3AYX U adpauus. I[loa3zeMHOe ApIXaHue pacTEHUN:
COCTaB TOYBEHHOTO BO31yXa, Ta3oo0meH. ['a3000MeH mnpu OECIOYBEHHOM
BbIpamuBanuu. [lpaktuueckass pabora «Aspamus, CO2 u O2. [JlpixaHue pacTeHHD».
[TpakTuyeckas pabora «/[pixaHue pacTeHuii: OIIeHKa HHTCHCUBHOCTH JILIXaHUS PACTCHHMA
Y TUIOJIOBY.

HccnenoBatenbckue paboTel: «BnusHue cmocoOa BbIpamuBaHusi (cocTaBa
MUTATEIBHOW CMECH, CXEMbl BHECEHHUSI) Ha POCT U PAa3BUTHS PA3TUUHBIX PACTCHUID.



6. Kyromypnoie pacmenus. Cospemennsie acnexkmut cenekyuu (20 uacos)

Kak denoBek cran wucnonws3oBaTh pacteHusi? CBs3b pa3BUTHS LUBUIM3ALUN
YeJI0BEKa U OJIOMalllHMBaHus pacteHui. Jlomectukanus. Juckyccusa «JlomecTukanus,
BCE JIM pPACTEHUS M IKUBOTHBIE, KOTOpPBHIE JKHUBYT pAIOM C YEJIOBEKOM UM
0JIOMalTHUBAOTCS? MOXKHO JIM CUMTATHh TaApaKaHA OJOMAIIHEHHBIM KUBOTHBIM 7

HacneacTBeHHOCTh M U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPTaHU3MOB.
N3menunBocTh. Bunbl usmenunBocth. [lpaktuueckas pabora «MoaudukanroHHas
U3MEHUYUBOCTh (JIUCThSI, UTOJIKK C OJHOTO JIEPEBA).

['en — wMaTepuanbHbII HOCUTENb HACIEACTBEHHOCTH W HW3MEHYMBOCTHU.
HyxkiienHoBbie KUCIOTHI. JIOKanu3anus Tr€HETHYECKOTO MaTepuana B KieTke. Jlenenue
kietok. Permmukanus [IHK. OcHoBHas mormMa MosieKkysisipHOM Ononoruu. TpaHCKpUIILHSL.
Tpancnauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(Ha Oucepe wiu KOHCTpykTope)». Ilpaktuueckass pabora «Mytaiusa Ha OyrtepOpoje
(11006011 00BEKT M3 mpeAblaylied padoThl, TI€ U3MEHEHHE WHCTPYKIUU TMPUBEACT K
M3MEHEHHUIO BHEUTHETO BUIA 00BEKTA)».

OddexT OyTbUIOUHOTO TOPJIBIIIKA M TeHETHYecKoe pa3zHoobOpasue. UTo Takoe
reHOaHk? 3ayeM COXpaHATh I€HETHUYeCKHe pecypchl pacTeHui? OCHOBHBIE CHOCOOBI
COXpaHEHHS TCHETUIECKUX PECYPCOB pacTeHHH (ex situ u in situ).

3nauenne padbor H.M. BaBunoBa. 3akoH romMonorudeckux psiaoB. LIeHTpsl
MPOUCXOXKIAEHUS KynbTypHbIX pactennii H.M. Basunoa u IIL.M. JXKykosckoro.
[Tpaktrueckas pabota o rpynmnam «OTKy/1a Ha HalIMX CTOJIaX (PYKThI/OBOITH/3TIAKI.

OcHoBHblE MeTOAbl cenekuuu. ['mbpunmzanus. @opmbl oTO0pa. OCHOBHBIE
HaIpaBJICHUS CEJICKINU: YIYUIICHUE YPOXKAWHOCTH, YCTOWYMBOCTH K OMOTHUYECKUM U
abuotnueckuMm (akrtopam. [Ipakruueckas padora «BripanmBaem ropox. Kak nposectu
CKpELIMBAaHUE Yy TOPOXA».

Ecte nu xu3Hp B mpoOupke? BHOTEXHOJOrUs KYyJbTYPHBIX pPAaCTCHUMH.
UccnenoBarenbckass pabotra «BoelpammBanue pacTteHudl B mpoOHpke» (MOMKHO
BOCITIOJIB30BaTbCA PE3YJIbTATAMM MPEABIAYIIMX SKCIEPUMEHTOB II0 COCTaBIICHUIO
MUTATEIBHBIX PACTBOPOB AJI PACTECHUM ).

Kak  genmoBexk  Mmoxer  momudummpoBath  pactenus? — ['eHermyeckoe
penaktupoBanue. CoBpeMEHHbIE  NOAXOABI W JOCTHXKEHHS  I€HETHYECKOIro
penaktupoBaHusi  pactenmit.  [Ipaktuueckas pabora  «I'@HOMHBIE  HOMXHUIIBI
(MmonenmupoBanue padoTsl cucteMbl CRISP-Cas).

7. Pacmumenvnasn npooykuus. (8 uacos)
Hanzemnble 1 nmoazeMuble opranbl pacteHuid. [lober v BUAOM3MEHEHHBIN moOer
pactenuii. CrmiocoObl pa3MHOKEHUS PACTCHUH.
[lonsTie o0 KadyecTBe NPOAYKTOB muTaHus. [IpoOnembl KOHKypeHIMH
OTEYECTBEHHBIX IPOAYKTOB MMUTAaHUS C UMIIOPTHBIMH. JIOTUCTHKA TOCTAaBKU M CPEACTBA



COXpaHeHusi mponaykToB mnuTaHus. llpaktuueckas pabora «lIpenenbHO nomycTHMBIE
koHteHTpauu (ITJIK) u mMeToabl KOHTpoJsi 0€30MaCHOCTH PACTUTEIBHBIX MPOYKTOB
UTAHUSD.

Mukpo3seneHb: moye3HOCTh U TexHoJorus. UccnenoBatenbckas padorta «OleHka
KauecTBa BBIPAIIEHHONW MUKPO3eJIeHN» (JIM0O0 CBOS, TMOO U3 Mara3uHa).

XUMHYECKUT AHAIN3 POJYKLIHMU. OcHOBBI CHEKTPOOTOMETPHH.
[Torenunometpusi. Xpomatorpadus. [Ipaktuyeckas padota « MeTOIbI OIIEHKH KayecTBa
PACTUTENBHOW MPOIYKUIHUU: XpPaHEHHWE M COXPAHHOCTh MUTATEIbHBIX BEHIECTB» (110
JOCTYITHOMY 00OpYIOBaHHUIO).

Uccnenoparenbckas pabora «Omnpenenenue ButamuHa C MeToOM 0OpaTHOTrO
TUTPOBAHUS B IUIOJAX HA PA3HOM CPOKe (Croco0e) XpaHEeHUsD.

Monyan «buoTexHoaorus» 7-8 kiaccol (68 yacoB)
1. Buomexnonozus (4 uaca)

[lonsiTue OMOTEXHOJIOTMU. 3adyeM YEJOBEKY OMOTEXHOJIOTMH, B UYEM HX
MIPEUMYILIECTBO MEPEA XUMUUECKUM CUHTE30M. OCHOBHBIE OMOOOBEKTHI OMOTEXHOJIOTHH:
MIPOMBIIUICHHBIE MUKPOOPTaHU3MBI, KJIE€TKUA U TKAHU PACTEHUH, KUBOTHBIX U YEJIOBEKA,
ouokaranuzatopsl. IIpakTuueckass pabora «IIpumepbl HpUMeHEHUs OMOIOTHMYECKHUX
OOBEKTOB B TBOEH KU3HI.

Coipbe a1 OMOCHHTE3a M OIIEHKa €ro OMOJIOrH4eckoil 1HeHHOCTH. OCHOBHBIE
MCTOYHHMKHU YIJIepojaa, a3zoTa, Qocdopa, MukposnemeHToB. HccnegoBaHue HOBBIX
HMCTOYHUKOB CHIPhs (BKJIIOUAsi BOMPOCKI €ro MpeaBapuTeabHoi 00paboTku), pa3paboTka
HOBBIX IUTATEJIbHBIX CpPEl, B TOM YHUCJIE BKJIIOYAIOIINX OMOCTUMYJSATOPBI U JApPYyTUe
AJIEMEHTHI YIIPABJICHUS U ONITUMU3ALIMU MTPOLECCOB OMOCHHTE3a. MeTOo1bl ONTUMHU3ALUU
IIUTATEIbHBIX CPELI.

2. Muxkpoouonozus (12 uacos)

[lonoxeHnue NPOKAPUOTOB B CHUCTEME oOpraHuyeckoro wmupa. CrpoeHue
OakTepuanbHOl KineTku. Knaccudukanus Oakrepuii. Mopdomnorus 6akrepuii. [Ipocteie
U CIOXKHBIE METOAbl OKpallMBaHWUs OaxkTepuil. Pusnonorusi OakTepuil: NHUTaHHE,
JIBIXaHWe, POCT U Pa3MHOKEHHUE. 3HAKOMCTBO C IOMEHOM ApXeH (IKCTpeMOPUIBHOCTD,
O0COOEHHOCTH CTpOEHHUs KieTKH). JJabopatopHast pabota « DUKCHPOBAHHBIE MpENapaThl
Oaktepuil. Ompenenenue (GOpMbl MPEUIOKEHHBIX KYJIbTYp MHKPOOPTaHU3MOB,
UCIIONIB3YSl MPOCTOM MeTod okpacku» JlaboparopHas pabGorta «OrmpeneneHue THIA
KJIETOYHOW CTEHKH METOAOM OKpamuBaHus o I'pamy» (Mpu HaIU4uK pEaKTUBOB).

MosiouHokucioe W crnupToBoe OpoxkeHue. POTOTpoPHBIE U XEMOTPO(DHBIE
Oaktepun. Kunetmueckoe  omucaHue — mpolecca  pocTa MUKPOOPTaHU3MOB.
OKCNOHEHIMalbHass ~ MojJenb  pocta. KunHetnka rubenu  MUKpPOOPTaHU3MOB.
JIaGopartopHas pabota «IIpuroroBienne NpuKU3HEHHBIX MPENapaTOB MOJOYHOKHUCIIBIX
OaxTepuiiy.



[Tatorennsie OakTepuu. UymHas majgouka v 4epHasi CMEPTh, OOTYJIU3M, CTOJIOHSIK,
TyOepkynes. ctopust 60pb0bI ¢ 6akTepuanbHbiMu HHGeknusamu. JlabopaTopHas pabora
«IToceB cmbiBa ¢ pyk Ha yamku [lerpuy». JlaboparopHas pabora «BelaeneHue 4yucToit
KyJIbTypbl OakTepuii. Meron pa3BeneHMil. MeTon  HCTOMIAIONIIETO  IITPHXAY.
JlabopatopHass pabora «Mopdonorudyeckas XapaKTepUCTHKA BBIACICHHONW YHCTOM
KYJBTYpPbI: XapaKTEPUCTUKA KOJIOHUH, (PopMa OaKTEpHil, TUM KJICTOYHOU CTCHKI.

Boiina 6eckOHEYHOCTH: aHTHOMOTHKHU MPOTHB OakTepuil. MexaHu3Mbl 1eHCTBUI
AHTUOMOTHUKOB. MEXKJIETOYHasT KOMMYyHHUKamus Oakrepuii. YyBCTBO KBOpyMma.
JlabopaTtopHasi pabora «CpaBHEHHE pOCTa MHUKPOOPraHM3MOB Ha dalike 0e3 U C
noOaBiieHus aHTUOMOTUKOBY MccnenoBarenbckas pabora «llomck MUKpoopraHU3MOB
00JaaroMX aHTArOHUCTUYECKOM aKTUBHOCTBION.

[Ipumenenue OakTepuil uenoBekoM. KuHeTHueckoe omucaHue OWOCHUHTE3a
MPOAYKTOB MHUKpoOpraHusmamu. baktepun, KOTOpble MOTYT pasjiaraTh IUIACTHK.
Uccnenorarenbckas padoTa «BelieeHrne MOJIOYHOKUCIIBIX OAKTEpUi, UCCIIEIOBAHUE UX
AKTUBHOCTW.

Muxkpoopranusmsl B arpoOUOTEeXHOIOTHH. VICKyCcCTBEHHBIE aCCOIMAIIMK PACTEHUIN
¢ Mukpoopranuzmamu. HccnenoBatenbckas padoTta «Beiaenenue 6akTepuil mosie3HbIX
IUJT paCTCHUI.

3. Jykapuomuueckue opeanuzmvl 6 OUOMeEXHONO2UU (NecHegvle 2puUdbl,
opodccu, 6ooopocau) (12 uacoes)

[1necHeBbie rprOBI MPOAYIIEHTH OMOJIOTUYECKH AKTUBHBIX BEIIECTB.

OOmiast xapakTepUCTHKa APOAOKEH caxapoMmuileToB. McTopusi MCHOIB30BaHMS
JPOMOKEH B TPAIUIIMOHHON OMOTEXHOJIOTHH. TEeXHOIOTHU BUHOEIHS U XJICOOMeUeHNs,
CHenuaIn3upOBaHHBIE packl JIpoxoked. Metabonusm nposxoken. Peakiust ciupToBoro
oposxenusi. Jlaboparopuas pabora «lloacuer kieTok apoxoked B kamepe ['opsieBay.
JlaboparopHas pabora «OOHapy)eHHUE MPOAYKTOB CIHUPTOBOTO OPOKEHUS: ITHIOBOTO
CIUpTa M YrJieKuciaoro raza». llolydyeHue BTOPUYHBIX METAOOJUTOB B JIPONIKAX.
Jpoxoku Kak MpoayIeHThl OnoToriuB. [lomydeHue 11eneBbix OETKOB B IPOKIKAX.

Oco0OEHHOCTH BET€TATUBHOTO W TOJOBOTO Pa3MHOKEHHS Y IPOXIKEH, 3HAUCHHE
M3YyYCHHS] MHTO3a U I[MTOKHWHE3a MJI1 ONTHUMHU3AIMU MPOLECCOB KyIbTUBHUPOBAHUS
JPOMCOKEBBIX IITAMMOB, TOHUMAHUS MPUYUH TTATOTEHHOCTH JPOAIKEH 1 rprOOB, MOUCKA
MHUIIICHEH (QYHrMIMIOB U pa3pabOTKM HOBBIX JIEKAPCTBEHHBIX  IIpPEIapaToB.
JlabopatopHass pabota «HaOmtogeHue  pa3MHOXKEHUSI  JAPOXKKEBBIX  KIETOKY.
[IpakTudeckass padorta «llosydyenue TBopora u kedupa Ha OCHOBE MOJOUYHOKHCIIBIX
Oaktepuit». Ilpaktudeckas pabota «OCHOBHBIE BHUJbI KBAaca W UX XapaKTEPUCTUKA
«/Ipo’XoKM M MOJIOYHOKHCIIbIE OaKTepuu, MPUMEHSEMbIE [JIsi MPOU3BOJACTBA KBACa».
[IpakTuueckass padota «CpaBHUTENBHBIA aHANU3 Pa3BUTHS APOXOKEH B adpOOHBIX U
aHA’POOHBIX  ycioBuUsX». [IpakThudeckas pabota «MeToabl OIICHKA CBOMCTB



XJIeOOMeKapHbIX Ipoicked. OCOOCHHOCTH MPUMEHEHHUS! MPECCOBAHHBIX, CYIIEHBIX U
MHCTAaHTHBIX Apoxoken». MccnenoBarensckas pabota «BausHue QU3HKO-XUMUYECKHX
(hakTOpOB HAa Ka4eCTBO OMOTEXHOJIOTUYECKOW MpOAYyKIMU (KBac, Kepup, chip, xjiaed u
Tp.)».

Bogopocnun — mepcrekTUBHBIN OOBEKT ISl MPOU3BOACTBA O€iKa W yrIeBOJOB.
buoTtexHonornueckre MeTOAbl OYUCTKU TBEPABIX, KUAKUX OTXOJOB M Ta3000pa3HbIX
0TX0JI0B Tpou3BoACTB. CTouHbIE BOJBI. CXEMBI OUMCTKU. BHOPHUIBTPHI, a3pOTEHKH,
METAaHTCHKH, OKCHUTEHKUA. AKTHUBHBIA HMJ W BXOJAAIIME B HETO MHKPOOPTAHHU3MBI.
Hcnons3oBaHne BOJOPOCIEH B OUMCTKE CTOYHBIX BoJ. MccienoBaTenbekas paboTa
«Bnusaue Gpusznko-xuMudeckux Gpaxktopos Ha pocT Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmauus (8 uacos)

HacneacTBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPTaHU3MOB.
N3menunBocth. Bunbl uzmenumBocTh. [lpaktuueckas pabora «MoaudukaimoHHas
M3MEHYUBOCTb (JIMCThS, UTOJIKU C OJIHOTO JIEPEBA)».

['en — wMaTepuanbHbII HOCUTENb HACIEACTBEHHOCTH W HW3MEHYMBOCTH.
HyxneunoBble kuCIIOTHI. JIOKanu3amus reHeTHYeCKOro mMaTtepuaina B Kietke. [lenenue
kierok. Permmukanus [JHK. OcHoBHast torma MosekysisipHoi 6nonoruu. TpaHCKpUIILIHSL.
Tpancnauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(Ha Oucepe wiu KOHCTpykTope)». Ilpaktuueckass pabora «Mytaius Ha OytepOpoje
(1r060¥ 0OBEKT W3 IpeAblayIleH padoThl, TIe U3MEHECHHE WHCTPYKIIMU TPUBEACT K
M3MEHEHUIO BHEIITHETO BHJIa 00BEKTA)».

5. Bupyconocusa. (6 uacos)

[TonoxeHne BUPYyCOB B CUCTEME OPraHNMYECKOro Mupa. CTPYKTypa U XUMUYECKHM
coctaB BupycoB. Krnaccudukamus BupycoB. Penpomykmus BupycoB. IIpocMoTp
JOKYMEHTAJIbHOTO ()UIbMa O BUpPYyCax.

Bupycsl - Bo30yauTenu nHpekunoHHbIx 0one3neil. OHkoBupychl. bakrepuodaru:
CTpOE€HHE, CBOWMCTBa, mnpumeHeHue. IlpakTudeckas pabota. «MeToa pa3BeACHUI
[IpakTuueckas padota. « TutpoBanue 6akrepuodarony.

buonornueckue MmeToapl 60pHOBI ¢ BUpyCaMH.

6. I'ennasn undsicenepus u ouomexnonozuu. (8 uacos)

OcHoBbl reHHOU WHXXeHepuu. Bekropa. Cnemnuduueckue GpepMeHTh OaKTepUid.
[Ipaktuueckass pabora «ODHIOHYKIJIEa3bl pecTpUKUIUU (paboTa C HYKICOTHIAHBIMU
NOCIIEI0BATEIBHOCTIMU Ha Oymare)».

buorexHomornu nmpoayknuu O6€IKOB B OaKTepUANTBHBIX KylbTypax. JlocTmxkeHus
TeHHON MH)KEHEPUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cuctema ajanTUBHOTO HMMYHHTETa OaKTepuid W apxem.



[TpakTrdaeckas pabora «I'ennbie HOXHULBI - CRISPR/Cas (MoaenmupoBanue Ha Oymare)»

I'MO. Metoas!l nosmyuenust ' MO. Urpa-nuckyccusi « Belurpaii rpanT Ha CO3/1aHKe
I'MO».

7. Buomexnonozuu 6 scusomnosoocmee (8 uacos)

JloMecTuKalysi OCHOBHBIE JOMAIIIHUE KUBOTHBIC; COBPEMEHHBIE AKCIEPUMEHTAX
M0 JIOMECTUKAIINU KUBOTHBIX (JINCHUIIA, HOPKA U JpP. — IKCIIEPUMEHTHI HAYYHOM IIKOJIbI
akanemuka benseBa). Jluckyccus «JlomecTukarusi, Bce JIM PAacTeHHUs] U >KUBOTHBIE,
KOTOpBIE JKUBYT PSJIOM C YEJIOBEKOM UM OJIOMAlTHUBAIOTCSI? MOXHO 1M CUMTATh
TapakaHa 0JIOMaIlTHEHHBIM >KUBOTHBIM?».

CoBpeMeHHBIE METOJIbl B JKMBOTHOBOJICTBE: TpPAHCIUIAHTAIUs HSMOPHUOHOB,
XUMEpHbIE  KUBOTHBIEC, KJIOHHUpoBaHue. IIpakthueckas pabora «MeTonuka
KJIOHUPOBaHUS (MOJICIUPOBAHUE HA Oymare).

OcHOBHbIE 00JIE3HU >KUBOTHBIX M POJIb MAaTOMEHHBIX MHUKPOOPTraHU3MOB U
Mapa3uToB B Pa3BUTUU 3a00JI€BaHUN JOMAIIIHUX KUBOTHBIX U OCHOBHBIX Mepax O0phObI
C HUMH; POJIb TIOJIE3HBIX MUKPOCUMOUOHTOB B OpraHU3Me >KMBOTHBIX. [lonoxuTenpHoe
¥ 1000YHOE (OTpHIIATENIbHOE) BO3ICHCTBUU aHTUOMOTHUKOB HA OPTaHU3M B XOJI€ JICUCHUS
KUBOTHBIX; 1IEIM M 3aJa4d BETEPUHAPUU. BHOTEXHOJOTHS KOPMOBBIX IpEnapaToB.
[TpakTuyeckas padora «CoctaBieHue paluoHa MUTAHUS )KUBOTHOTO, pacdyeT Pacxoji0B
Ha coaepxkaHue». HMccnenoBatenbckas pabora «OlleHKa KadyecTBa MOJIOYHOMU
MPOAYKITUNY.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacoes)

OcHoBHBIE MeTonbl cenekuuu. [mbpunmzanus. Popmbl oTOOpa. OCHOBHBIE
HAIpPAaBJICHUS CEJIEKLUUU: YIY4IIeHUE YPOXKAHHOCTH, YCTOWYMBOCTU K OMOTUYECKUM U
abuotnueckum (axtopam. [Ipaktuueckas padota «Bripamubaem ropox. Kak nmposectu
CKpELIMBaHUE y TOPOXay.

OCHOBHBIE MOJXOJbl CEJIEKIUU W OMOTEXHOJIOTMH KYJIbTYPHBIX PacTEHUH,
['mObpunuzanus, oOTHaJeHHas TUOpUAM3alUs, HCKYCCTBEHHBIM OTOOp, TeTEpO3HuC,
TpaHchopmalis, MyTareHe3, FeHETUYEeCKOe pelakThupoBaHue). Vctopus cenexkuuu B
Poccuun n mupe, uCTopust pa3BUTHS BAXKHEUIIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak uenoBex MOxeT MOAUPUITUPOBATH pacTeHus? ['eHHast MHKEHEPHs PACTCHHIA:
Uro Takoe reHeTHYeCKass MHKECHEPUS PACTeHUW. TpaHCTeHHbIE pacTeHus. MeTonbl
noydeHusi. OOpazoBaHue OMyX0JIel y pacTeHUil. ArpoOakTepuaibHas TpaHnchopMmarius:
Ti-azMus. I'enbl T-JTHK. MosekynspHO-T€HETUUECKUE MEXaHU3MBI
tpanchopmaruu. ['eHetmueckoe pepaktupoBaHue. CoOBpeMEHHBbIE MOAXOAbl U
JOCTHXKEHUSI TEHETUYECKOTO pelakTUpoBaHusl pactenuid. [Ipaktuyeckas padora
«I"eHOMHBIC HOKHHUILIBI (MOeupoBanue padotel cuctembl CRISP-Cas).

Ectp nmu xwu3Hp B 1npoOupke? DBHOTEXHOJOTHA KyJbTYpPHBIX PpPaCTEHHUU.



UccnenoBatenbckass pabora «BelpammBanue pacTeHuidi B npoOupke (MOXKHO
BOCITOJIB30BaTbCA PE3YJIbTATAMHU MPEABIIYIINX SKCIEPUMEHTOB [0 COCTaBIICHUIO
MUTATEIbHBIX PACTBOPOB JIJISl PACTCHUI )».

Moayab «MoJiekyasipHble 0CHOBBI (u3H0J0TUM U Gapmakogorum» 9 kiace
(68 gyacoB)

1. @usuonozuueckasn xumusn. (20 uacos)

Beenenue. buorennsie snementsl: opraHorensl: O, C, N, H. AxtuBHbie QopMbI
KHCJIOPOJIA, UX MOJYYEHUE, HEUTpaATA3alsl.

MakpoasieMeHThI: TPOLEHT COJIEp)KaHUsl B OpTaHU3ME, BBIMOJIHsEMas (QyHKIIMS,
coJepkaHue B mpoaykrax nutanus. Ca2+ - cBs3blBarolue OENKU, JAETIOHUPOBAaHUE
KQJIBLIMSL, PETYJISALNS YPOBHS KajblUs B OpraHU3Me: TOPMOHBI IOYeK. Mg — cTpoeHue
xjiopoduiia, €ro akTUBaILMs COJIHEUHOM SHEPIrUeH.

MUKpO3JIEMEHTBI: B KaKMX MOJIEKYJAaX COAEpP)KATCs, BBINOJHsAEMAas (DyHKIUS,
COZIepKaHMue B IMpoAyKTax nutanus. [locmencTsus nepego3upoBKU MUKPOIIEMEHTAMM.
Fe — ycBauBaemble THUIBI COEOUHEHMH kene3a. [‘eMonmpoTenHbl, T'€MOLUaHUH,
nutoxpoMel. CU — ycBoeHMe U TpaHcnopT Meau. benku, coaepxamue Menb.
[TaTonornyeckue cuHapoMel MeHke U BuibcoHa, cBsi3aHHBIE ¢ META00JIN3MOM MEJIH.

TokcuuHble 37eMeHTHl llepuoandeckol cucrtemsl Ui opraHusMma. BimsHue
HEJIOCTAaTKa MAaKpO ¥ MUKPOAJIEMEHTOB Ha KUBbIE OPraHU3MBI.

UccnenoBarenbckass  pabora  «KomuuecTBeHHass ~ OLEHKAa  COJIEpIKaHUS
MHKPODJIEMEHTOB WM BUTAMUHOB B IUILEBBIX ITPOTYKTaX»

Kupsl. 3a0oneBaHus YeI0BEKa, CBA3aHHbBIE C HAPYIICHUSIMHU KUPOBOIO OOMEHA.
JucnunuaemMun.

VYrneBoabl. 3aboseBaHUsl uYeJIOBEKa, CBS3aHHBbIE C HApPYLIECHUSMHU YIIJIEBOAHOIO
oOmena. CaxapHblii TuadeT.

benku. Ctpoenue. 3a00y1eBaHuUs Y€IOBEKA, CBI3aHHbIE C HAPYIIEHUSIMH OEJIKOBOTO
oOmeHa. @yHkiuu 6enkoB. epmentsl. Mexanusm aeiictBusi. Kiaceol pepMeHTaTUBHBIX
peakumii. Kodepmentsl. [lpaktuueckoe 3anstue «KadecTBEHHbIE peakIUu Ha
opraHudeckue MoJiekynbel». Ilpaktuueckoe 3ansrtue «JleHatypamusi  OEJIKOB»
[IpakTrueckoe 3ansatue «M3ydeHrne akTHUBHOCTH aMUJIA3bD».

BuramuHbl )KupopacTBOpUMbIE, BogopacTBopuMble. [IpeBpanieHue BUTaMUHOB B
akTUBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMHHO3HI.

OCHOBHBIC THUIIBI METa0OJUYECKUX peakiui. buosHepreTudeckue MpoIecChI.
I'mukonus. Hukn KpeOca. Lenb nepeHoca 31eKTpoHOB. OKHUCIEHHE KUPHBIX KUCIOT.
Karabanusm amuHokucnor. ['mokoHeoreHe3. CHHTE3 yIJIeBOJOB, OEJIKOB, >KHUPOB.
Mertabonutuueckue 3a0osieBanus. I[lpaktudeckoe 3aHsTue «Pemienne 3amad  Ha
DHEPTETUYECKUN OOMEHY.

Knerka. [Tousatue memOpanbl. @yHkuun MmemMOpaH. Busbsl Tpancmnopra B KJIETKY.



MemOpannbsie opraHouabpl. 3a0oieBaHHUS CBsI3aHHBIE C  HapylIeHHEM paboThl
MEMOpaHHBIX OpraHel, OOJIe3HH HAKOIUICHHA. THUIBbl KOHTAKTOB MEXIY KJIETKaMH.
3HaueHUE MEXKJIETOYHOW KOMMYHHUKAIMU AJIA 370pOBbsi opraHusma. [Ipaktuueckoe
3aHsATHE «/lnanus (kiIeTouka Tpayoe)».

Aapo. VYpoBHM  yNakoBKM  XpoMaTHHA. XPOMOCOMHBIE  TEPPUTOPHUHU.
HememOpanHbie OpraHOU/IbI.

2. Monexynapnas ouonozcus. (20 uacos)

OCHOBHBIE BEXH PA3BUTHUS MOJICKYJIAPHOU OMOJIOTHUHU.

HyxnennoBsie kucinotbl. OCHOBHBIE MPUHIIUIIBI cTpoeHHUs. [IpakTudeckas pabora
«Boigenenue JIHK w3 Oanana». Ilpaktuueckas padora «Mogens JIHK-opurammy.
[IpakTnueckass pabora «OmpeneneHue kauectBa mnpenaparoB JIHK ¢ mnomoirsio
CEKTpOPOTOMETPUN» (IIPU HATUYUU 000PYAOBaAHUSA).

MaTtpuuHble CUHTE3bl. Permkanus — OCHOBa KJIETOYHOro JeneHus. [IpuHuumel
perunkanuu. [Ipaktudeckas padota «PernukaruBHas mammHaa (Urpa-IeMOHCTPALINS)».
[Ipaktuueckas padora «I1LP (Mmonens amrndukaius Ha Oymare)y.

Mytanuu. Uto Bei3biBaeT usMenenus B crpoenuu [JHK. ITpunuune! penapanuu.

Tpanckpunius. [Ipaktudeckas padbora «Cuna mpoMoTopay.

['enernueckuii koa. Ilpaktuueckass paborta «PemieHue 3amady Ha T€HETUYECKHM
ko1 Tpancmsus. [Ipaktuueckas padora «DonauHT OEIKOBY.

Oprannsanuss reHoMa BUPYCOB IIpOTHBOBHpPYCHBIE CPEACTBA, MEXAaHU3MBI HUX
JNEUCTBUSL.

Opranuzanus reHoma  Oakrtepuii  AHTHUOAKTEpHAIbHBIC npenaparsl.
Hccnenosatenbckas pabora «PacnpocTpaneHne aHTHOMOTUKOPE3UCTEHTHBIX OaKTepUii»

Opranuzainusi TeHOMa 3yKapuoT I['eHomMHOe pepaktupoBaHue. IlpakrThueckas
pabora «PaboTa B COBPEMEHHBIX T€HETHYECKUX 0a3ax maHHbIX. [IpoBemenue In silico
aHaIM3a MoCcIe0BaTEIbHOCTEN TEHOBY.

3. ®apmaxonozus (28 uacos)

[Tonsitue o nekapcrBax. [IpuHITMIIBEI TOAX0/Ma K TTOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Meronbl. MccnemoBarenbckas paboTta «IKCIIEPUMEHTHI TIO
OTIpeICTICHUI0 TOKCUYHOCTH BEUIECTB HAa apTEMUTUIX).

[Iytn BBenenus JIC. @apMakOKMHETHKA JEKAPCTBEHHBIX BellecTB. BcackiBaHue
(abcopO1tust) mekapcTB. OCHOBHBIE MEXaHU3MBI BCAChIBaHUS. TPaHCTIOPT JIEGKAPCTBEHHBIX
BemecTB. ['ennl u Oenku nepBoit (has3el OnoTpanchopmanuu. [IyTu BeIBeIeHNS IEKapCTB
W3 OpraHu3Ma. OKCKpenus ¢ JnauMuHaiusa. [eHsl u  Oenku BTOpod  (aswl
ouorpanchopmarmu. dapmakonuHamuka. ['maBHOe W T0OOYHOE, pPEe30pPOTUBHOE U
MECTHOE, IPAMOE, HEMPsIMOe U pedIeKTOpHOE IEHCTBHE.

Bunbr B3aumoneinctBus jekapctB. CUHEPru3M M aHTaroHU3M IPU COBMECTHOM



JNEUCTBUM JIEKAPCTBEHHBIX BEILIECTB, UX PA3HOBUIHOCTH.

TpancmemOpaHHbI cUTHATUHT. THUIBI KJIETOUHBIX perenTopoB. MeMmOpaHHBIE:
MOHHBIEC KaHaJbl, KATAIMTUYECKUE U cOmpsikeHHble ¢ G-Oelkamu; BHYTPUKIETOUYHbIE:
HHUTOIUIA3MAaTUYECKUE U A/IepHbIE. MeXaHU3MBI JIMTaHA-PEUEIITOPHOTO B3aUMOICVCTBHUSL.
CenekTUBHOCTh (M30MPATETHLHOCTh) JEUCTBUS, CBS3h «XHMHUYECKas CTPYKTypa —
(dhapMakoorndecKass aKTHBHOCTh BEIICCTBY.

PapMaKOJIOTHYECKON MOAYJISALMU CUHANTUYECKON XOJMHEPTUYECKOW IMepeaayu.
MonekyaspHblii  MeXaHU3M JeHcTBUS HW  (papmakojoruueckue CBoHcTBa M-
XOJIMHOOJIOKATOPOB, raHrauo0JI0KaTOPOB U Kypapenoo0HbIX CPEACTB.
@apMaKoJIOTUYECKasi ~ PEryyisiius  aKTUBHOCTH  aJIpEHEPrMYEeCKOro  CHHArca.
AJIpEHOMUMETHUKH, aJpPEHOOIOKATOPhI, cuMNaToNUTUKU. [IpakTuyeckas padbota
«BrnusHMe anpeHanvHa Ha cepJieuHbIe COKpalieHus (IporpaMMHOE 00ECTIEUEHUE)».

MonekynsipHas (papmakosorusi aHTHAJUIEPTUYECKUX CPENCTB. [ MCTaMUHOBBIE
pEeLEeNnTOphl: THUIIBI, MOJIEKYJsApHast opranu3zanus. Ctabwim3aTopsl MeMOpaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIN MEXaHU3M JCUCTBUS, 0COOCHHOCTH KJIMHUYECKOTO MPUMEHEHHUS],
TOYKHU TIPUIIOKEHUS IEUCTBUS MHTHOUTOPOB JTUITUIHBIX MEIUATOPOB.

MexaHu3m JIEUCTBUSA U NMPUMEHEHHUE MPENaparoB, CTUMYJHUPYIOLIUX MPOLIECCHI
nMMyHUTeTa. DapMakoJIOrHyecKass XapaKTepUCTUKA WHTEPICUKUHOB: IOJIyYEHHUE,
MEXaHMU3M JIeCcTBUsI, TpuMeHeHre. OCHOBBI NAaTO(U3UOIOTUH OCTPO(A30BOTO OTBETA,
Meauanus BocraleHusl. MoneKyIapHbIN MEXaHU3M MTPOTUBOBOCIAIUTELHOTO JICUCTBUS
TIIOKOKOPTUKOCTEPOUJIOB,  HECTEPOMIHBIX  MPOTHBOBOCHAIUTEIBHBIX  CPEICTB.
[IpakTtuueckas pabora «l ucTonorudeckre mpenapaTbl UIMMYHHOU CHCTEMBI.

[TonsTre 0 HapKO3€ U HAPKO3HBIX Ipenaparax. KieTouHbli 1 HEPBHBIA HAPKO3.
PapMakoJOru4yecKass XapakKTEpUCTUKA OTHACIbHBIX TPYIIl HApPKO3HBIX CPEICTB.
[TocnenoBatensHOCTh ACHCTBUS HA IIEHTpalibHYIO cuctemy. [IpakTuueckas pabora
«l'ucronornueckue npenapaTsl HEPBHOM CUCTEMBIY.

®usnonornyeckuii coH; ¢Ga3pl cHa. Buasl Hapymenuit cHa Ilonsitue o
MEJIMKAMEHTO3HOM CHE U CHOTBOPHBIX Ipernaparax (FTMMHOTHKAX).

MonekynsipHple acnekThl Houuneniuu. OnuaTHble PenenTopbl, UX THUIIBI.
DHkebhanuHbl U YHAOPGUHBI - YHAOTEHHBIC JTUTAH/IBI OTIUATHBIX PEIENITOPOB.

AHTHUTICUXOTHYECKOE JeHCTBHE, BIUSHUEC Ha (YHKIHMIO JKCTparmUpaMHIHON
CHUCTEMBI, IMOIMOHATLHYIO c(epy, PBOTHBINA IIEHTP, apTEpPHAIIbLHOE NaBJICHUE, IIEHTP
TepMoperyasiiuu. MoJeKyJIsIpHbIE MEXAaHU3MBI JEUCTBUSI HEUPOJENITUKOB, BIUIHUE HA
nohaMHUHOBBIE, CEPOTOHUHOBBIC, aJI]PEHO- U TUCTAMHUHOBBIE PEIETITOPHI, UX JESHCTBUE Ha
KJICTOYHbIE MEMOpaHbl, Ha JEMOHHPOBAHME TKAHEBBIX MOHOAMUHOB. I[loTeHuman-
3aBUCUMBIC HATPUEBbIC KAaHAJIBI KAK MUIIICHH JICHCTBUS MECTHBIX aHECTETUKOB. CIIOCOOBI
WHTUOMPOBAHUS MMOTEHITMAT-3aBUCUMBIX HATPUEBBIX KAHATIOB MECTHBIMU aHECTETUKAMH.
[Ipaktnueckass pabota «Kapra oxcmpeccun A0(GaMHUHOBBIX U CEPOTOHHHOBBIX
pernenTopoB B Mo3re Mbiei». MccnenoBarenbckas padora «lloBegeHueckue TecThl Ha



peiOkax Danio rario. Csemno-temHas kamepa». McciaemnoBarenbckas pabora
«IToBenenueckue TecThl Ha priOKax Danio rario. OTkpeiTOE ToJIe». MccnenoBaTenbckast
pabota «IToBeneHueckue TecThl Ha peiOKax Danio rario. CraitHoe oBeIEeHUECY .

Monayab «MoJiekyJisipHbIe 0CHOBBI cestiekium» 9 kiacc (68 yaca)
1. Monexyaapuas ouonozus. (20 uacos)

OCHOBHBIE BEXH PA3BUTHUS MOJICKYJIIPHOWU OMOJIOTHUH.

HyxnennoBeie kucnoTbl. OCHOBHBIE NPUHLMIIBI cTpoeHHUs. [IpakTuueckas padora
«Boigenenne JIHK u3 OGanana». Ilpaktuueckas pabdora «Mogens JIHK-opurammy.
[Ipaktuueckass pabora «Ompenenenne kadecrBa mnpenapatoB J[HK ¢ mnomomnsro
CHEKTPOPOTOMETPUN» (IIPU HAITUYUU 000PYAOBaAHUSA).

MartpuuHble CHHTE3bl. Pernukanus — OCHOBa KJIETOYHOro JeieHus. [IpuHuumb
permukaruu. [Ipaktuueckas padbora «PenmukaTuBHas MallnHa (Urpa-IeMOHCTPALINS )».
[Ipaktuueckas padora «I1LP (Mmoxens ammudukaius Ha Oymare)y.

Mytanuu. Uto Bei3biBaeT u3MeHeHus B crpoennu JJHK. [IpuHuuns! penapanum.

Tpanckpunuus. [Ipaktudeckas padora «Cuna mpomMoTopay.

['enernueckuii koa. Ilpaktuueckas pabora «PemenHue 3agad Ha TE€HETHUYECKHI
ko1 Tpancmsus. [lpaktuueckas padora «DonauHT OEIKOBY.

Opranuzanusi reHoMa BUPYCOB IIpOTHBOBHpPYCHBIE CpPEACTBA, MEXAHU3MBI HX
JNEUCTBUSL.

Opranuzanus reHomMa  OakTepwuii AHTHOaKTepUaIbHBIC npenaparsl.
Uccnenosatenbckas padota «PacnpocTpaneHne aHTHOMOTUKOPE3UCTEHTHBIX OaKTepuii»
Opranu3zanus reHoMa 3ykapuot ['eHoMHOe penaktupoBanue. [lpaktuueckas pabota
«PaboTa B COBpeMEHHBIX reHeThYeckux Oazax maHHbIX. [IpoBenenue In silico ananuza
MOCJIEIOBATEIBHOCTEN TEHOBY.

2. Monexynsapnote ocnoewt zenemuxu (20 uacos)

[Ipenmer reHeruku. Kparkasgs HCTOpUsS  pa3BUTUS — NOPEACTABICHUA O
HACJIEICTBEHHOCTH.

OT rena K Npu3HaKy: KaK packpacuth kota. UYto takoe npusHak? [lyTs OT reHa a0
npuzHaka. Myrtauu. Asnenu. ['eTepo3urorsl M TOMO3UTOTHL. JIOMUHAHTHBIE U
peueccuBHble amnenu. PoneBas wurpa «Amenn». HMccienoBaTenbCKHl  MPOEKT
MyTtarennsie (GaKTOPBHI.

['enbl cTposAT opraHu3M. BiirodeHue W BBIKIIIOUEHHE OOJIBIIOr0o Habopa reHOB.
Kak kneTku moHuMaroT, Kakue Te€HbI JOJDKHBI padoTaTh. PoneBas urpa «Cyan0a KIeTKu.
I'ensi-nepexmmouatenu. [IpakTuueckoe 3aianne « AITOPUTMBI AJIs KIIETOKY.

JIMCKpeTHOE HAC/IeOBAaHWE MPU3HAKOB. 3aKOHBI MeEHAENsl: OJAWUH Te€H - OJIUH
npu3Hak. Cxema CKpenuBaHus. 3aKOH €IUHOO0Opa3us THOPUIOB MEPBOTO TOKOJICHHUS.
[IpakTtuueckoe 3amanue «EamHOOOpa3ue mepBOro MOKOJICHUS». 3aKOH PACIICTIIICHUS



MpU3HaKa BO BTOpOM MokoJieHuu. [Ipaktuueckoe 3amanue «PacuierieHne BO BTOPOM
MOKOJIeHUM». McciaenoBaTenbeKkuil mpoekT «3aKkoHbl I'. MeHaens B SKCIIEpUMEHTE.

3akoHbl MeHiensl: HECKOJIbKO TeHOB - HECKOJIbKO MpHU3HaKoB. JIurudpuaHoe
ckpemnBanue. HeszaBucumMoe pacxoxieHne xpomocoMm. lIpakthueckoe 3anaHue
«Pemerka [lenneray. CueniieHHOE HaclieI0BaHUE.

B3aumopelictBue reHoB. AlnienbHOE W HeawienbHOe. [IpakTudeckoe 3aHsATHE
«BzaumosericTBYsI reHOB (MOJIETUPOBAHKUE CUHTE3a M TPAHCIIOPTA MUTMEHTA B KJIETKY)»

Omnpenenenue noina. [lomossie xpomocombl. Camiibl 1 caMku. Biusiaue gaxtopos
OKpyXawuen cpenbl. XpoMOCOMHOE omnpeaencHue mnoisa. [loloBeie XPOMOCOMBL.
[Ipaktuueckoe 3amanne «HacnemoBanue, cuersieHHoe ¢ mojom». [IpobGrema
JOTIOJTHUTENBHON X-XpOMOCOMBI Y KEHIIMH. Tpex1BETHbIE KOILIKH.

3. Monexynsapnoie ocnoswl cenexuyuu (28 uacos)

['enbl B momymnsAnusx: Benukoe paBHoBecue. [omymsamusa. YacToTel BCTpeuaeMoCcTH
MpU3HaKa u amiens. YpaBHeHue Xapau-BaitnOepra. [Ipaktuueckoe 3ananne «4acToTsl
ajyieneil, TreHoTHMHoB U  (eHoTunoB». HMccnenoBaTenbCKuii OPOEKT  «AHaIU3
TeHETUYECKOM CTPYKTYphI MOMYJISIIUU (Ha OCHOBE 3aKoHa Xapau-Baiinbepra)y.

[Monynsauuu MEHSIOTCS: YMCIEHHOCTh, MUTpAIUs U BBIOOp cympyra. DakTopsl,
KOTOpbIE BBIBOJAT TOMYJSIMIO M3 paBHOBecus Xapau-BaiinOepra. UucieHHOCTb
nonyysiuu.  PoneBass urpa  «9ddexkt ocHoBarens». PoneBas wurpa  «Oddext
OyThUIOUHOTO TropJbimiKkay. Jlpeld renoB. Myraruu. HecnyualiHoe cKpellUBaHUe.
N3onsuus.

[lonynsauuu  MEHSIOTCS:  €CTECTBEHHbIM  oTOOp. MexaHusm  jaelcTBUsS
€CTeCTBEHHOTO oTOOpa. JIBrxkymuii oToop. PoneBas urpa « EctecTBeHHBIN 0TOOPY.

MoaudukanronHas U3MEHYUBOCTb. Cratuctuueckue 0COOEHHOCTH
MoAU(pUKALIMOHHON M3MeHunBocTU. MccnenoBarenbeckue padboTel «MoaupuKaloHHas
M3MEHYMBOCTh PACTCHUH B IMpejieaxX Balllero MecTa JKUTEIbCTBay.

HacnenoBanne KOJWYECTBEHHBIX NpHU3HAKOB. KoMuecTBEHHbIE MNPU3HAKHU.
CpenoBast u3BMeHUUBOCTH npu3Haka. Koadduiment Haciaeayemoctu npusHaka. OTBeT Ha
ot6op. Ilomck reHOB KOJIMYECTBEHHBIX MpHU3HAKOB. OMHOHYKJICOTHUIHBIE BapHAHTHI
reHoB. JIHK-uum. [TotTHOr€eHOMHBIN aHATA3 acCOAAINM.

«Owmb»y Han renomoMm. Iloctrenomuas spa. OOpaTHasi reHeTuka. «OMHKCHBIC)
uccnenoBanus. [Iporeom, Metadosom. [IpakTuueckoe 3aganrue « ATpOHOMBIY.

JlomecTukaiysi U HEHTPhl T'eHETHYECKOTO pa3HooOpaszus. I[loucku pacteHuit ¢
«XOPOIIMMUY» TPU3HAKAMU ISl 4eloBeKka. [IeHTpbl TeHeTHuecKoro pa3HooOpasws.
Huxomnait MiBanosuu BaBwmiioB. Cenekuusi. KoMOuHaMoHHass ¥ THOpUIHAS CEICKIIUS.
I'erepo3uc. Ilpaktuueckoe 3amanue «l['OMOJOrMYECKHE PsAbl  HACIEICTBEHHOMU
U3MEHYUBOCTH.

CoxpaHUTh U U3YYUTH T€HBI, YTOOBI MEHSTH Oymyriee. Kak mpaBUIbEHO XpaHUTH



reabl. Kommekuum reHeTHYecKux  pecypcoB  pacteHuil. Ilpaktukym  w/mnm
WCCIICIOBATEIILCKHIA TIPOEKT «MeToJIbl KYJIBTHBHPOBAHUS IN VItr0 s coxpaHeHUs
FEHETUYECKUX PECYPCOB PACTCHUH U JIJI1 YCKOPEHHOM CEJICKIIMM.

['eHeTnueckue MEHTpHl B Halled cTpaHe. ['ne 3aHMMArOTCA TEHETUKOW U
T€HOMMKOMW 11 HY>K]I CEJILCKOTO XO03sIICTBA.



IIJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUSI KYPCA BHEYPOUYHOM JEATEJIBHOCTH

3aHATHA B paMKax I[pOrpaMMbl HaIpaBlIeHbl Ha 0O0ecleYeHHe JOCTHKEHUS
IIKOJIBHUKAMU  CICAYIOIIMX  JIMYHOCTHBIX, METAlPEAMETHBIX W  MPEIMETHBIX
o0pa30BaTeNbHBIX PE3YIbTATOB.

JINYHOCTHBIE pe3y/IbTaThl:

B cgpepe epasccoanckoco eocnumanus: TOTOBHOCTh K  KOHCTPYKTHUBHOM
COBMECTHOM JI€ATEIbHOCTH MPH BBITOJIHEHUH HCCIIEJOBAHUN U TPOEKTOB, CTPEMJIEHUE K
B3aMMOINIOHHMAHUIO U B3aHMOIIOMOIIIH.

B cghepe nampuomuueckozco 6ocnumanusi: OTHOILIEHUE K OMOJIOTUU KaK K BaXKHOU
COCTABJISIFOLIEN KYJIBTYPBI, TOPAOCTh 3a BKJAJ POCCHUICKHX M COBETCKMX YYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTUYECKON HAYKH.

B cghepe Oyxosno-npaecmeennoco 6ocnumanus: TOTOBHOCTb  OLICHUBATh
MOBEJEHUE M TMOCTYNKH C MO3WLHUHA HPABCTBEHHBIX HOPM M HOPM HKOJOTHYECKOM
KyJbTYpbl; IOHUMaHUE 3HAYMMOCTH HPABCTBEHHOTO ACIEKTa JAESATEIBbHOCTH YEJIOBEKA B
MEIUIMHE U OUOJIOTHH.

B cgpepe scmemuueckoco 6ocnumanus: TOHMUMAaHUE PpONU OHOJOTHMH B
(hOpMHUPOBAHUU 3CTETUYECKOM KYJIBTYPbl TUYHOCTH.

B cghepe usuueckoco socnumanus, popmuposanus Kyaibmypwvl 300p06bs U
IMOYUOHATLHO20 0O1A20N0AY4UA: OTBETCTBEHHOE OTHOLIEHHWE K CBOEMY 3I0pPOBBIO H
YCTaHOBKA Ha 3J0POBBIM 00pa3 KU3HHU (370pOBOE MUTAHUE, COOTIOACHUE TUTUEHNYECKUX
MIPaBWJI U HOPM, COAJTaHCUPOBAHHBIN PEKUM 3aHATHUI U OTABIXA, peryispHas (pu3nueckas
aKTUBHOCTD); OCO3HAHME MOCIEACTBUNA U HEMPUSITUE BPEIHBIX MPUBbIUEK (YIIOTpeOieHne
aJIKOrOJIsl, HAapKOTHKOB, KypeHHME) M UHBIX (opM Bpeaa ansi (PU3NYECKOTO U
MICUXUYECKOTO 3/I0pOBbs; COONIOIEHNE MpaBUi OE30MaCHOCTH, B TOM YHCJIE HABBIKU
0e30macHOro MoBEJCHUsI B MPUPOJIHOM cpefie; cPOPMUPOBAHHOCTh HABBIKA PE(IIEKCHUH,
YIPaBJIEHHE COOCTBEHHBIM 3MOLIMOHATIBHBIM COCTOSTHUEM.

B cghepe mpyooeoeo socnumanusi: akTUBHOE y4acTUE B PEIICHUU MPAKTUYECKHUX
3aja4 (B paMKax CEMbH, IIKOJbI, TOpoja, Kpas) OHMOJIOTUYECKOM M 3KOJOTUYECKOU
HAIpPaBJIEHHOCTH, MHTEPEC K MPAKTUYECKOMY M3YYEHHUIO NPOQEecCHil, CBA3AHHBIX C
OMOJIOTHEH.

B cghepe sKkonoeuueckoco  6ocnumanus:  OpUEHTAlUsT HA NPUMEHEHHE
OMOJIOTMYECKUX 3HAHUM TIPU PEILICHUH 33]1a4 B 00JIACTH OKPY’KAIOIIEeH Cpe/ibl; 0COZHAHUE
AKOJOTUYECKUX MPOOJIEM U MyTeH UX PEUIeHUs; TOTOBHOCTh K YYaCTHIO B MPAKTUYECKOM
NEeSATEIbHOCTH SKOJOTUYECKON HAIIPABICHHOCTH.

B cgepe nomumanus yemHocmu HaAyuyHO20 NO3HAHUA: OPUEHTALUSl HA
COBPEMEHHYIO CHCTEMY HAay4HBIX MPEICTaBICHU 00 OCHOBHBIX OHOJOTHYECKHX
3aKOHOMEPHOCTSIX, B3aUMOCBS35X YEJIOBEKA C NPUPOJHOM M COLMAIBHOU CPEAOH;



MOHMMAaHHE POJM OMOJIOTUYECKON HayKu B (POPMUPOBAHUM HAYYHOTO MHPOBO33PEHHUS;
pa3BUTHE HAYYHOU JIOOO3HATETHLHOCTH, MHTEpEca K OMOJOTUYECKOW HayKe, HaBBIKOB
UCCIIEN0BATEIBCKOMN €SI TETbHOCTH.

B cgpepe acanmayuu x usmeHAOWUMCA YCAOBUAM COYUATLHOU U NPUPOOHOU
cpeovl: AJeKBAaTHAs OLEHKA M3MEHSIOIIMXCA YCJIOBUM; MPUHATHE PELICHUs
(MHAMBUAYaJIbHOE, B TPYNINE) B M3MEHSIONIMXCS YCIOBUAX Ha OCHOBAaHUM aHAIM3a
Ouonoruueckoi nHGoOpMaluy; MIaHUPOBAaHUE  JIEHCTBUH B HOBOM  CHUTyallHH
Ha OCHOBAHHUM 3HAHUHN OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MertanpeaMeTHblIe pe3yJbTAThI:

B cghepe osnaoenus ynusepcanbrvimu yueOHbIMU NO3HABAMENbHBIMU OEUCTBUAMU.
ba3oBel€ IOrHYeCcKHe IEUCTBUS:
® BBISBIATH M XapaKTEpU30BaTh CYIIECTBEHHbIC TMPU3HAKKA OUOJIOTHYECKUX
00BEKTOB (SIBJICHUN);
® YCTaHAaBJIMBATh CYIIECTBEHHBIM TMpPU3HAK KiIacCU(UKAIMK OUOJTOTHYECKUX
OOBEKTOB (sIBJIEHUH, IMPOLIECCOB), OCHOBaHUS MAJii OOOOLIECHHS U CPaBHEHMS,
KPUTEPHUH IPOBOJIUMOTO aHAIN3A;

® C yu€éTOM NIPEJIOKEHHOW OMOJOTUYECKON 3a7a4M BBIABIISTH 3aKOHOMEPHOCTU U
MPOTUBOPEYMST B paccMaTpuBaeMbIX ¢akTax W HaOJIIOJICHUSIX; Mpeararh
KPUTEPUH JIJIS1 BBIABJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

® BBIBIATH JeUUUTHI HHPOPMALUU, JAHHBIX, HEOOXOAUMBIX I DPEIICHUS
MOCTaBJICHHOM 3a/1a4H;

® BBISBIATh NPUYNHHO-CIEACTBEHHBIC CBSI3M TMPU M3YYCHUH OHOJIOTHYECKUX
SBJIEHUNA W TIPOLIECCOB; JAENaTh BBIBOABI C HUCIOJIb30BAHUEM ACAYKTUBHBIX U
MHJYKTUBHBIX YMO3AKJIIOUCHHUH, YMO3AKIIOUCHUI MO aHAJIOTHH, (POPMYIUPOBAThH
TUIIOTE3bl O B3aUMOCBSI3AX;

® CaMOCTOSITEJIHO BBIOMpATh CIOCOO perieHus: yueOHON OMOJIOTHMUecKOol 3ajadu
(cpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHHUS, BEIOMPATh HAaUOOJEe MOIXO AU
C Y4ETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPUEB).

Bba3oBble nccienoBaTebeKrue 1eHCTBUS:
® ICIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI HHCTPYMEHT MO3HAHUS;

e (GopMyJIHpPOBaTh BOIPOCHI, (UKCHPYIOIIME pPa3pblB  MEXKIYy pCalbHBIM MU
KENAaTeIbHBIM  COCTOSIHUEM  CUTyalMHM, OOBEKTa, H  CaMOCTOSTEIHHO
YCTaHABIIMBATh UCKOMOE U JIAaHHOC;

e (dopmupoBaTh  THHOTE3y 00  HMCTUHHOCTH  COOCTBEHHBIX  CYXKICHUH,
apryMEHTHUPOBATh CBOIO MO3UITUIO, MHEHHUE;

® TIPOBOJMTH IO CAMOCTOSTEIHFHO COCTABIICHHOMY TUIaHY HAOJFOICHHUE, HECITOKHBIH
OMOJIOTHYECKU JKCIIEPUMEHT, HEOOJIBIIOE HCCIEAOBAaHUE MO YCTAaHOBIICHHUIO
0COOEHHOCTEH OMOIOrMYecKoro o0beKTa (TIporecca) H3ydeHus,

® TIPUYUHHO-CJICJCTBEHHBIX CBS3CH M 3aBUCHUMOCTEH OHMOJIOTHYECKHX OOBEKTOB
MEK]ly COOOM;



OIICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OpPMAIHIO, MOJIYICHHYIO B
X0JI€ HaOIIOICHUS U KCIICPUMEHTA;

CaMOCTOSATENbHO (OPMYIUPOBAaTh OOOOIIEHUS W BBIBOABI 10 pe3yJbTaTaM
MPOBEAEHHOTO HAOIIOACHUS, SKCIIEPUMEHTA, BIIAJIETh WHCTPYMEHTAMH OICHKH
JIOCTOBEPHOCTH TMOJTYYCHHBIX BEIBOJIOB U O0OOIICHHUIA;

MIPOTHO3UPOBATH BO3MOYKHOE JATbHEHIIIEE Pa3BUTHE OMOJIOTHUYECKHUX TIPOIIECCOB U
UX TIOCJICJICTBUSI B aHAJOTUYHBIX MU CXOIHBIX CHTYaIlHSIX, & TAK)KE BBIJIBUTATh
IPEIONI0KEHUsT 00 MX Pa3BUTHUHU B HOBBIX YCIOBHUSX U KOHTEKCTAX.

Pabora ¢ nadbopmaimei:

MIPUMEHSTH Pa3JIMYHbIE METObI, HHCTPYMEHTHI U 3aIIPOCHI NP MMOKCKE U 0TOOpE
Oouonornueckod HWHGOpPMALMKW WM JAaHHBIX H3 HMCTOYHHKOB C YYETOM
peIIOKEHHON yIeOHOM OMOJIOTHUYECKOM 3a/1auu;

BBIOWpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH M  HUHTEPIPETHUPOBATH
OMOJIOTUYECKYIO MH(POPMALIMIO Pa3IMYHBIX BUOB U (POPM IIPEICTABIICHNUS,
HAXOJUTh CXOJIHbIE apTYMEHTHI (TIOITBEPIKAAIOIIIE WM ONPOBEPTAIOIINE OJIHY U
Ty K€ UJCI0, BEPCHUIO) B PA3IMUYHBIX HH(POPMAIIMOHHBIX HCTOYHUKAX;
CaMOCTOSATENIbHO BBIOMPATh ONTUMAJIbHYIO (POpMY MpECTaBICHUS UH(OPMAIUH U
WJUTFOCTPUPOBATH PEHIAEMBIE 33/1a41 HECIIOKHBIMUA CXEMAMHU, TUarpaMMaMHu, UHOU
rpaduKoi U KX KOMOMHAIUAMU;

OIICHUBATh HAJIEKHOCTh OMOJIOTMYECKOW HWH(OpMAIUU 1O  KPUTEPUSIM,
MPEAIOKEHHBIM YUUTENEM UIH CPOPMYIHPOBAHHBIM CaMOCTOSATENbHO;
3allOMHMHATh U CUCTEMATU3UPOBATH OMOJOTMYECKYI0 HH(OpMALHIO.

B cgepe osraoenus ynusepcanbhvimu yueOHbIMU KOMMYHUKAMUBHBIMU OelCMEUIMU
O6mienue:

BOCIIPHHUMATh U (POPMYIUPOBATH CYXKISHHUSI, BEIpAXKaTh SMOIIUU B TIPOIIECCE
BBITIOJTHCHUS TTPAKTHYECKHUX U JTa0OPaTOPHBIX PaboT;

BBIpakaTh ce0s1 (CBOIO TOUKY 3pEHHMS) B YCTHBIX U TUCbMEHHBIX TEKCTaX;
pacrio3HaBaTh HeBepOajdbHBIE CpeJcTBa OOIICHMS, IIOHUMATh 3HAYCHHUE
COITMAJILHBIX 3HAKOB, 3HaTh M PAclo3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX
CUTYaIlMH U CMATYaTh KOH(MIIUKTHI, BECTH TICPETOBOPHI;

NOHUMAaTh HAMEPCHUS JPYTUX, TMPOSBIATh YBAXKUTEIBHOE OTHOIICHHUE K
co0eceTHUKY U B KOPPEKTHOU (popme hopMyIHpoBaTh CBOU BO3PAKEHUS;

B XOJI¢ JUaiora W/Win TUCKYCCHUH 3a1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOi
OMOJIOTMYECKOM TEMBl M BBICKA3bIBaTh WJICH, HAIleJCHHBIE Ha peIIeHUe
OMOJIOTHYECKON 3a7auM U MOJJep KaHue 0J1aroxeaaTeIbHOCTH OOIICHHUS;
COTIOCTaBIIATh CBOW CYXICHHUS C CYXICHHSAMH JPYTrUX YYaCTHUKOB JHayora,
0oOHapy>KUBaTh PA3JINYHUS U CXOJCTBO MO3UITUH;

nyOJUYHO TIPENCTaBISATH PE3yJbTAaThl BBITOJTHECHHOTO OHOJIOTHYECKOTO OTIBITa
(3KCTIepUMEHTa, HCCIISIOBAHUS, TIPOCKTA);



® CaMOCTOSITENBHO BBIOUPATh (POPMAT BBHICTYIUICHUS C YUETOM 3a/1a4 IIPE3CHTAIIUU U
OCOOCHHOCTEW ayIUTOPUU M B COOTBETCTBUU C HUM COCTaBJISITh YCTHBIE U
MACHbMEHHBIE TEKCTHI C UCIIOJIb30BAHMEM WILTIOCTPATUBHBIX MATEPUATIOB.

CoBMecTHas 1€ATSIBHOCTD (COTPYAHHYECTBO):

® [IOHMMAaTh M MCIOJb30BaTh IPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaJIbHOU
paboThl TIpH pEIICHUU KOHKPETHOW OMOJIOTHYECKOW MpOoOJIeMbI, 000CHOBHIBATH
HEO0OXOJUMOCTh MPUMEHEHHUSI TPYIIIOBBIX (DOPM B3aUMOJICUCTBUSA MPHU PEIICHUN
MOCTaBJICHHOW y4eOHOM 3a1auH;

® [IPUHUMATH LIEJIb COBMECTHOW JIESITENBHOCTH, KOJUIEKTUBHO CTPOUTH AEHCTBHS IO
e€ JOCTIKEHHUIO: pACTIPENeNsTh POJH, JA0rOBapUBaThCs, 00CYKAAaTh MPOIECC U
pe3ynbTaT COBMECTHON PabOTHI;

e yMeThb 00001aTh MHEHUS HECKOJBKUX JIIOJICH, MPOSBISATE TOTOBHOCTH
PYKOBOJUTD, BBIIIOJHATH IOPYYECHUS, TOAUUHATHCS;

® [UJJAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThI, OMpPENEsATh CBOIO poOJib (C
y4€TOM NPEANOYTEHUN M BO3MOYKHOCTEM BCEX YYACTHUKOB B3aUMOJICHCTBHS),
pacrpenensaTh 3aJayd MEXIy YIC€HAMH KOMAaHJbl, Y4aCTBOBAaTh B T'PYHIIOBBIX
dbopmax paboTsl (00CYKIeHHSI, OOMEH MHEHUSMH, MO3TOBBIC IIITYPMbI U UHBIE);

® BBIMNOJIHITH CBOIO YaCTh Pa0OTHI, IOCTUTATh KAU€CTBEHHOTO pE3yJIbTaTa M0 CBOEMY
HAIIPaBIICHUIO U KOOPIMHUPOBATh CBOU ACHCTBHUS C IPYTUMU WICHAMU KOMAH/IbL;

® OIICHMBATh KayeCTBO CBOEro BKJIaJa B OOMMN MPOAYKT MO KPUTEPUSM,
CaMOCTOSATENbHO  CHOPMYJIUPOBAHHBIM  YYaCTHUKAMHU  B3aUMOJICHCTBUS;
CpaBHMBATh PE3YJIbTATHI C UCXOIHOM 3a/1aueil M BKJIAJl KOXI0r0 YjieHa KOMaH/bl B
JOCTUKEHUE PE3yJbTaTOB, pa3AeisTh cdepy OTBETCTBEHHOCTH U TMPOSBISITH
TOTOBHOCTH K MPEJOCTABICHUIO OTUETA TTEpE] TPYIIION;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIBbHBIX KOMMYHUKATHBHBIX JEHUCTBUH, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTH COLMAIBHBIX HABBHIKOB U SMOIMOHAIBHOTO
MHTEJJIEKTA IKOJIHHUKOB.

B ceepe oenadenus ynugepcanvHoimMu yueOHbIMU PeYSIMUBHLIMU OeUCTNEUIMU.:
CamMmoopraHu3zamusi:
® BBIABIATH MNPOOJIEMBI [JIsi PEIICHUS B KU3HEHHBIX M YYEOHBIX CHTYyaIlUsX,
UCIIOJIb3Ysl OMOJIOTUYECKUE 3HAHUS;

® OpPUEHTUPOBATHLCS B PA3IMUYHBIX MOAXO0AAX MPUHITHS PeIICHUH (MHANBUAYAIBHOE,
NPUHATHE PEUICHUS B TPYIIE, MPUHATHE PEIICHUN TPYIIION);

® CaMOCTOSITENIbHO COCTAaBJISATh AQITOPUTM pEIICHHS 3aJayd (MU €ro 4YacTh),
BbIOMpaTh CHOCOO pelieHus y4dyeOHOW OHOoNOrMyeckodl 3amauu ¢ y4yéToMm
UMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
IIpeyiaracMble BapUaHThl PELICHUN;

® COCTaBIATh IUTaH JACWCTBHIA (TUTaH pealu3alud HAaMEYEHHOTO allfOpUTMa
pEIIeHNs), KOPPEKTHUPOBATh MPEIJIOKCHHBI aNrOpUTM C YYETOM TOTYyYEHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 N3y4aeMOM OHOJIOTHYECKOM OOBEKTE;

e JenaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.



CaMOKOHTPOJIb (pediekcust):

BJIa/IETh CIIOCOOAMH CAMOKOHTPOJISl, CAMOMOTHUBAILIMU U peIICKCHY;

JaBaTh aICKBaTHYIO OLIEHKY CUTYallu! U MIPEeAJIaraTh IUlaH €€ U3MEHEHMS,;
YUUTHIBaTh KOHTEKCT U MPEABUACTD TPYIAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH IIPU
pelieHnn y4eOHOM OMOJIOTWYECKOM 3ajayd, aJanTUpPOBaTh pEIICHHE K
MEHSIOLIMMCS 00CTOSATENbCTBAM;

OOBSACHATh MPUUYUHBI TOCTHKEHUS (HEAOCTHXKEHHUS) PE3yJIbTaTOB JESATEIbHOCTH,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY, YMETb HAaxOJUTh IO3UTHBHOE B
MPOU3O0IIEAIIEN CUTYAIUH;

BHOCUTh KOPPEKTHBBI B JCSTEIHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
M3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIUOOK, BOZHUKIIUX TPYIHOCTEH;
OILICHHMBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBHUSIM.

SMOHI/IOHaJIBHBIﬁ HHTCJJICKT.

pa3nauyaTrh, Ha3bIBaTh U YINPaBISATh COOCTBEHHBIMH SMOLUSAMU M SMOIMIMHU
APYTHX,

BBISIBIISITH U AHAIIM3UPOBATH TPUYHMHBI YMOILIMIA;

CTaBUTb €051 HA MECTO JIPYroro 4ejioBeKa, IOHUMATh MOTUBBI M1 HAMEPEHUS
ApYyTOro;

pPEeryamupoBaTh crioco0 BbIPAKEHHS SMOLIUN.

[IpunsiTue ceds u Ipyrux;

OCO3HaHHO OTHOCHUTHCS K IPYTOMY YEJIOBEKY, €T0 MHEHUIO;

IpU3HaBaTh CBOE MPaBO Ha OMIMOKY M TaKOe K€ MpaBo APYroro;

OTKPBITOCTh ce0€ U APYTUM;

OCO3HAaBaTh HEBO3MO>XHOCTb KOHTPOJIMPOBATh BCE BOKPYT;

OBJIQJIETh CUCTEMON YHUBEPCAJIbHBIX YUEOHBIX PETYJIATUBHBIX AEHCTBUM, KOTOpas
oOecrieynBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
NO3ULUS JIMYHOCTH), M MKU3HEHHBIX HABBIKOB JIMYHOCTH (yINpaBiieHUs coOoil,
CaMOJIMCLMIUINHBI, YCTOMYUBOTO MOBEICHHUS).

IIpeaMeTHbIE pe3yabTaTbl OCBOCHUS MPOTPAMMBbI
B no3naBatenbHONM (MHTEIUIEKTYyaJIbHOM) cdepe:

— MpUOOpeTEeHHEe OMbITa UCIOJIb30BAHUS METOJ0B OUOJOTUUYECKON HAYKH C IIEJIbIO

U3YYCHUS] OMOJIOTUYECKUX OOBEKTOB, SIBICHUN W MPOIECCOB: HAOIIO/ICHNUE, ONHUCAHUE,

IMPOBCACHUC HCCIOXKHBIX OMOJIOTHYECKUX OIBITOB U OKCIICPUMCHTOB, B TOM YHCJIC C

MCI0JIb30BAaHHEM aHAJIOTOBBIX M IU(PPOBBIX OMOJOTUYECKUX MPUOOPOB U HHCTPYMEHTOB;

dbopMupoBaHHUE YMEHUS UHTETPUPOBATH OMOJIOTMYECKUE 3HAHUS CO 3HAHUSIMU U3

JIpYrUX y4eOHBbIX MpeaAMeTOB ((DU3UKU, XUMHUH, reorpaduu, UCTOPUH, OOIECTBO3ZHAHMS
T 1.);



— (opmupoBanue yMeHuil pemarbh yueOHbIe 3a1a4d OMOJOTHUYECKOTO COIepKAHUS,
BBISIBIIATh ~ NPUYMHHO-CJICACTBCHHBIC  CBS3M, IPOBOJUTH  KAYECTBCHHBIE W
KOJIMYECTBEHHBIEC PACUETHI, JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJyUYEHHBIX PE3YyJIbTaTOB;

— (opmupoBaHue yMEHHS IJIAHUPOBATH YUECOHOE HMCCICIOBAHUE WM MPOCKTHYIO
paboTy C yueToM MOCTAaBICHHOU 1eNu: POpMYyIUPOBAThH MPOOJIEMY, TUTIOTE3Y U CTABUTH
3a/lauyd MCCJICIOBAHUsA, BBHIOMPATH AJCKBAaTHO IOCTABJICHHOW 1€ METOJbI, JeNaTh
BBIBOJIBI IO pe3yJIbTaTaM MCCIICIOBAHUS WU TPOSKTHON ACSITEIIBHOCTH;

— (¢dopMmHupoBaHME  HWHTEpeca K  YIIyOJCHWIO  OMOJOTHYECKMX  3HAHUH
(mpeanpoduiibHas MOATOTOBKA U MPpodeCCHOHANIbHAS OPUEHTAIMS) U BBIOOPY OHOJIOTUH
Kak Ipo(UILHOTO MpeIMeTa Ha CTYIIEHU CPEIHETO MOJIHOTO 00pa3oBaHus i Oyayiein
MpoEeCCUOHANILHON JIEITEIbHOCTH, B 00JIaCTU OHWOJOTUH, MEAMIMHBI, 3KOJIOTHH,
TICUXOJIOTHH, BETEPUHAPHH, CEITLCKOTO XO35HCTBA,

— BIIQJICHUE HaBbIKaMH paboThl ¢ uWH(OpMaInueld eCTECTBEHHO-HAYYHOTO
coJiepKaHusl, MIPEACTABICHHONW B pa3HON (opme (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeM, rpaduKoB, AWarpamMMm, MoOJENeH, H300paKeHUN), KPUTHYECKOrO aHalu3a
nH(}OPMAITUHU U OLICHKH €€ JIOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHUSMU JAPYTUX YUEOHBIX
MPEAMETOB; UHTEPEC K yriayOJIeHUI0 OMOJIOTMYEeCKUX 3HAHUW W BBIOOPY OMOJIOTHUHU Kak
NpoQMIBHOTO TpEeIMETa Ha YPOBHE CpEAHEro o0Imero oOpa3oBaHus IS Oymymie
npodeCCUOHAIBHOM  ACSATEILHOCTA B 00JIACTH OMOJIOTHMH, MEIUIIMHBI, JKOJOTHH,
BETCPUHAPHH, CEIIbCKOTO XO3SMCTBA, MHUINCBOW IMPOMBINIJICHHOCTH, TICHXOJIOTHH,
MCKYCCTBa, CIIOPTA - UMETh YETKUE MPEACTABICHHS O MAaTCPUATHUCTHYCCKOW CYITHOCTH
TCHOMOB YKHUBBIX OPTaHU3MOB M PETYJISIIHIO HX PaOOTHI,

— 3HaHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH Cpelbl, BIUSIONIMX HA Pa3BUTHE U
CYIIIECTBOBAHKE JKMBBIX OPTAHU3MOB, aIANTAIMK K (paKTOpaM OKPYKAIOIICH Cpeibl;

— 3HaHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJOTUH, UCTIOIB30BAHMS €€ TOCTHKCHHUM B
COBPEMECHHOM XU3HM YEJIOBEKa, 0COOCHHOCTH HMCTIOJIB30BAHMS KUBBIX OPTAaHU3MOB JIJISI
MIPOU3BOICTBEHHBIX HYK/]I YEJIOBEKA;

— 3HaAHWE OCHOBHBIX IMOJXOJI0B CEICKIIMU U OMOTEXHOJIOTHH KYJIbTYPHBIX PACTEHUH,
XapaKTepHU30BaTh TI'CHETHYECKH  MOAU(PUIIMPOBAHHBIC  PACTCHHS, OIEPUPOBATH
MOHATUSAMU, THOpUAM3ALUS, OTHAJCHHAs THOpUIU3AINsI, WCKYCCTBEHHBI OTOOD,
reTepo3uc, TpanchopMaIys, MyTareHe3, TCHETHIECKOE PEAAKTUPOBAHUE;

— TIOHUMaHWE  MOJICKYJIIPHBIX  MEXaHHW3MOB  pealli3allid  HacCJICICTBEHHOMN
nH(OpMAIUU U YMEHHE CBOOOTHO ONIEPHPOBATH OCHOBHBIMU TTOHATHUSIMHU MOJICKYJIIPHOM
OMOJIOTHY U €€ COBPEMEHHBIX HAMPaBIEHUN — I€HOMUKH, METar€eHOMHKH, IPOTEOMUKH;

— 3HAHWE OCHOBHBIX 3a00JICBaHHI YEIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CITOCOOAX
WX TMarHOCTHKY U JICUCHUS;



— (¢opMupoBaHHE YMEHHS HUCIOJb30BaTh MOHITUWHBIN ammapar ¥ CUMBOJIMYECKUM
S3bIK TEHETHKH, TPAMOTHOE€ NPUMEHECHHUE HAYYHBIX TEPMHUHOB, MOHATHI, TEOPHIA,
3aKOHOB JUISI OOBACHEHHS HAOIIOJAEMBIX OHOJOIrMYEeCKHMX OOBEKTOB, SBIICHUH U
MIPOIIECCOB, MO3BOJIAIONIUX 3aJI0KUTh (DYHJAMEHT HAy4YHOT'O MUPOBO33PEHHS.

B 11eHHOCTHO-OpHEeHTalIMOHHOM cdepe:

— 3HAHUE, YTO TNPHUMEHEHHE COBPEMEHHBIX TEXHOJOTUN MOJEKYJISPHON OHOJIOTHH
MO3BOJISIET YCIEUIHO pellaTh TaKhe 3JI000[JHEBHbIE MPOOJIeMbl, Kak OXpaHa
OKpYXaIOLEl Cpeibl, COXPAHEHHUE 3/10POBbS YEIOBEKA, KOHTPOJIb U BOCCTAHOBJICHUE
HKOCHUCTEM.



TEMATHYECKOE IINTAHUPOBAHHUE

Monyab «Kak »KMBOTHBIE U PACTEHHUS MPUCTIOCAOIUBAIOTCSD> (IBOJTIOHUOHHASA
IK0JIOTHA) 5-6 Kiaaccsl (34 yaca)

OrpannueHus
MOpP(hOIOTUUECKUX U
(PU3HOJOTMYECKUX aJANTALMM.
[Touemy opranu3Mel HE
CTaHOBSATCSA OECKOHEYHO
OOJBIITUMU, MAJICHBKUMH,
BCESITHBIM.

Tembl OcHoBHOE coaepkaHue JHesATe/ IbHOCTD
IIKOJIbHHUKOB
1. MbI ncciaexyem CBoiicTBa U CTPOCHHE KUBBIX UccnengoBarenbckue
KMBbI€ 00bEKTHI OpraHu3MOB (CTpPOEHHUE KIIETKH). | paboThl «Bce nu (CUHUIIBL,
(6 9) Bun, oco0b — opranusm kak Oenku, Oepe3pl W T.J.)
eauHas cuctemMa. Anantaiuu OJINHAKOBBIE?
(npucrniocobnenus). [lonsitue DOTOKBECTY.
roMeocTasa KuBoro opranusma. | I[Ipakruueckas pabora
Croco0bl ero moaep KaHusl. «CocTaBisiem KHUTY

pPEKOpPAOB  PacTeHUd U
YKABOTHBIX HAIIETO KPasi».

2. Bausinmue
OKpY:KaKIen
cpe/ibl Ha JKUBbIE
opranusmbl (12 4)

DaKTOPBI OKPYKAIOIIEH CPEbI
(abuoTuveckue, OMOTUYECKUE,
anTporiorersie). [Ipumepnr
abnoTuyeckunx (HakTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIMSHUE HA )KU3HEIESITEIbHOCTh
KUBBIX OPTaHU3MOB:
TEMIIEPATypa, CBET, BIIAXKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTHU
IPUCHIOCOOJICHUS JKUBBIX
OpraHu3MOB K aOMOTHYECKUM
daxTopam. IIpucnocobnenust k
OCHOBHBIM a0MOTHYECKUM
dbakTopam: Temiieparypa,
BJIQYKHOCTb U CBET.

[IpakTueckoe 3aHsTHE
«1Bet u Temno» (KyOuku
JbJa B3BECHUTh, MOJIOKUTh
B vamiku [letpu Ha
Pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpEe
pacTasin).

[IpakTueckoe 3aHsTHE
«Yto pacTBOpsieTcs B
BOJIE» (IKCIIEPUMEHT
«Kunkuii 1om»).
[IpakTrueckoe 3aHsTHE
«Iuddysus BemecTs B
BOJIE (pacTBOPBHI)»,
«/lBH>KEHME PacTBOPOB 110
LBETKY.

[IpakTueckoe 3ausTue
«Jlen m1aBaeT B Boze
(aiicbepru, 3amep3aHue
BOJIOEMOB)».
[IpakTueckoe 3aHsTHE
«Jlen ipu 3amep3aHuu




pacuImpsieTcs»
(pa3pylieHue KaMHs
(mouBooOpa3zoBaHUE),
3aMep3aHue KIETOK).
[IpakTuueckoe 3ansTHe
«Illy6a» (kyOuku npaa
3aBEPHYTH B Pa3HbIN
MaTepHall, B3BECUTD).
[IpakTueckoe 3ansaTue
«ITurmMeHTBb (MOKHO
pa3aenuTh Ha BaTMaHe
KpacuTelIu U3
dbomacTepoB.
[IpakTuueckoe 3anHsTHE
«Kak >)XKMBOTHBIE TIaBAIOT
B BOJIe» (DKCHEPUMEHT C
MTUTICTKOM).
HccnenoBaTenbekue
paboTtsl «BiusiHue cBeta
(Temma, BIaXKHOCTH,
COCTaBa MOYBbI) HA
pacTeHus B €CTECTBEHHBIX
WJTH KCKYCCTBEHHBIX
YCIOBUSX» (Ha JOCTYITHOM

MaTtepuae).
3. B3aumopeiicrBusi | buotuueckue GpakTopsl. UccnenoBarenbckas
JKMBBIX OPraHU3MOB | 3aKOHOMEPHOCTH Pa3BUTHUS paborta «Habmonenus 3a
(4 v) MEKBUIOBBIX B3aUMOOTHOIIEHUSMU
B3aUMOOTHOIIICHUH. KUBOTHBIX TIPH

KosBomtonus (XUILIHUK-KEPTBa;
napa3uT-X03siMH) DBOIIOLUS
CTpaTeruii JOObIBaHUS MULIH.
CounanpHOCTh. Bub-
BceseHubl. [lepedyens pactenui-
BpPEIUTEIEH.

JTOOBIBAaHUU MTUIIHA
(KOPMYILIKH JUIsl ITUIL, JJISI
TFOPOACKUX WJIM CEITbCKUX
YKUBOTHBIX). BeO-
KaMepbD».
HccnenoBaTenabckas
pabota
«Pacnipoctpanenue
BHUJI0B-CHHAHTPOIIOB B
HaIlleyl MECTHOCTH)




4. Yesi0BEK B KM3HH
pacTeHuu "
JKUBOTHBIX? (6 1)

AHTpONOreHHbIe PaKTOPHI.
[IpaBna u, 94TO MEPBOOBITHHIE
JIFOTU SKWJIA B TADMOHUH C
npupoaoi. OgomMaliHUBaHUE U
IpUPYUYECHHUE )KUBOTHBIX U
pacteHuii. 3aueM cracaTh
BBIMHPAIOIIUE BUJBI, KaK 3TO
nenatb. KynpTypHble pacTeHus u
ux aukue npeaku. [louemy
Ba)XHO UX COXPAHSITh.
Pa3znooOpa3zue KynbTypHBIX
pacTeHul U UX 3HAUYCHUE B
KU3HU yenoBeka. KpacHas kHura
Bameit Teppuropun. Oco6o
OXpaHsieMbl€ TEPPUTOPUH,
3anoBeqHUKU Poccuu u mupa.

[IpakTuueckas paborta
«Pa3zHooOpa3zue
KyJIbTYPHBIX PACTCHUI B
BalllEeM PETUOHE.
Uccnenoarenbckas
paborta «BnusHue
AHTPOIOTeHHBIX (PaKTOPOB
Ha pa3BUTHE PACTCHUH B
ropojie/HaceIeHHOM
ITYHKTE.
DKCKypCHsi/TIpaKTUYECKast
pabota «OOIIT B Baiem
pPErroHe — YHUKAIbHbIC
O0OBEKTBI TPUPOIBDY.

5. Dkogornueckue
Huu (6 4)

buocdepa — ogHa u3
BOKHEUIINX 000JI0YEK 3eMIIH.
UYTo Takoe «3KOJIOTHIECKHE
HUIIW» U KaK OHU
dopmupytorca? GopMupoBaHUe
3HaHUU 110 OMOpPa3HOOOPA3UIO
KUZHEHHBIX (HOpM,
MOBEJCHUYECKUX
PUCTIOCOOJICHUIA,
MOIU(DUKAITMOHHAS
MU3MEHYUBOCTH (Ha 6a30BOM
ypoBHe). PacTurenbHbie
c000I11eCTBAa U UX THUIIHI.
Pa3Butne u cMeHbI
pPaCTUTEJIBHBIX COOOIIECTB.

Hccnenosarensckue
paboThl «DKOIOTUYECKUE
HUIIN BOKPYT T€OS —
onucaHue pakTopoB
OKPYXaroIIEH CpeIb».
Hccnenosarensckue
paboTHI
«DeHOJIOrnYecKue
HaOJIIOIEHUS .

Moaysb «OCHOBBI pac

TeHHneBOJACTBa» 7-8 Kiracchl (68 yacoB)

Tembl

OcHOBHOE coepkaHue

JlesiTeJIbHOCTD
MIKOJbHUKOB

Tema 1. BBenenue B
pPacTeHneBOACTBO
2 9)

UTto-Takoe pacTeHUEBOICTBO:
OCHOBHBIE (haKTOPBI
BBIPAILIMBAHNS PACTCHUM.
Uctopus passutus
arpOXMMHUYECKUX 3HAHUUN
(padotel M.B. JlomonocoBa, O.
JIubuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupssena,
I1I.A. Kocteiuena, JI.H.

[IpakTuueckas paborta
«bouka JInubuxa.




[IpssHUIIHUKOBA U Jp.).

Tema 2.
ArporexHu4ecKui
IKcnepuMeHT (6 1)

[IpaBuia mocTaHOBKHU
arpo3KCIEPUMEHTOB.
ITocTaHOBKA DKCIEPUMEHTOB C
pacteHusiMU. Be10Op TemBbl,
COCTABJICHHME TMIIOTE3bI, LIETIU U
3a/1a4 3KCIEPUMEHTA M0
BBIPAIMBAHUIO PACTECHUN B
KOHTPOJIMPYEMOM Cpelie.
KoHTpoin, noBTOpHOCTH,
MIPOBE/ICHHUE IKCIIEPUMEHTA.
[ImaHnpoBaHue SKCIIEPUMEHTA.
OneHka pe3ynbTaToB
JKCIIEpPUMEHTA.

OcBoeHue TEXHOIOTUU
KPYTJIOTOAUYHOTO BhIpAIIBAHUS
caJaToB U MUKPO3EJICHU B
KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIX YCIOBUSIX.

Uccnenoarenbckas
pabota «DPaKTopHI,
BJIMSIIOIINE Ha
IpopacTaHue ceMsH (pocT
IIPOPOCTKOB)».
[IpakTruueckas padora
«COO0p yCTaHOBKH IS
BBIpAIIMBaHUs PAaCTECHUN B
KOHTPOJIUPYEMBIX
YCIOBUSIX.

Tema 3. PoJub
XHMHYECKHUX
3JICMEHTOB B

NUTAHUM PACTEHUH
(20 a)

Bopa. PactBop. BeiTskka.
AHHWOHBI, KATUOHBI,
3JIEKTPONPOBOAHOCTH U pH
pacTtBopa. Poib xumuueckux
3JIEMEHTOB B MUTAHUU PACTEHUM.
[Tomy4yeHne nuTaTeNbHBIX
BEILIECTB PACTCHUSIMH.

VY noOpenusi: opraHu4eckue,
MUHEpAJIbHbIE,
MUKpoOHogornyeckue. Tumsl
NIMTaHMs pacTeHUu. Bo3nymHoe
1 MUHEpaJbHOE (KOPHEBOE)
MUTaHUE pacTeHul. TpaHncnopT
MUTATEJIbHBIX BEIECTB
pPACTEHUM: BOCXOIAIINN U
HUCXOISAIUN TOK. BaxkHenme
Kanuiinele, pochopHbie U
a30THBIC YAOOPEHUS, UX
cBoucTBa. [IpocThie u ClnoXKHbIE
ya00peHus.

Poct u pazButue pacreHuii:
ATalbl OHTOreHe3a, (PaKTopsl,
BIIMSIFOILIME HA POCT PACTCHUM:
CBET, I'yCTOTA MOCAJI0K, MUTAHUE,
cybcTpar.

Oco0eHHOCTH TUTAHUS

[IpakTruueckas padora
«CxeMbl MUTaTETbHBIX
pactBopoB. Pacuer 103
yIOOpEeHH st
IUTATENBHBIX PACTBOPOBY.
[IpakTuueckas padora
«ITpaBuna cMemBaHus
yIO0OpEeHHIN»
[IpakTuueckas padbora
«IIuTanne pacreHmii:
TEXHOJIOTHSI
IPUTOTOBJICHHUS
NIUTATENbHBIX PACTBOPOB
JUTSL pa3HBIX KYJIBTYPY.
[IpakTuueckas padorta
«MOHUTOPUHT
MUHEPAIBHOTO MUTAHUS
pacTeHUI.
[IpakTuueckas pabora
«PacturenbHas
JTMArHOCTUKA.
Uccnenosarenbckas
pabota «Or1eHka
COCTOSIHUSI KOMHATHBIX
pacTeHUH, paCTEHUHN HA
IIKOJILHOM TEPPUTOPUH,




pacTeHui a30ToM. A30T U €ro
3HAUYEHUE B KU3HU PACTECHUH.
@dopMBbI a30Ta U UX
peBpalleHue B MOYBE.
Uctounuku dochopa s
pacteHus. 3HaUCHHE
docdopcoaepKanmx
coeauHeHnu B KieTke. Poib
MAaKpO3PTUYECKUX COCAUHEHUN
dbocdopa B sHEPTETUUECKOM
oOMeHe.

Brusnue kanus Ha puznyueckue
CBOMCTBA MPOTOILIA3MbI, HA
(dbepMeHTHI YTIIEBOJOPOIHOTO
oOmeHa, cuHTe3 OEJIKOB | JIp.
Ponp xanus B moaepkaHuu
MOHHOTO OajaHca B TKaHAX, B
MPOIIECCAX CAMOPETYJIISLIHH.
Perynsaropnas u
CTPYKTypOoOOpa3oBaTeyibHas
pOJIb KanblKs. Y4YacTHe B
00pa30BaHUU KJIETOUYHOU
CTCHKH, TIOIICP KaHUH
CTPYKTYpbI MEMOpaH U
PErymsius UX IPOHUIIAEMOCTH.
3HaYeHuEe MarHus B
MEeTabO0JIM3Me PACTEHUH.
Marnuii B coctaBe xjgopoduuia,
CXOJICTBO XJIopodusUIa U
reMorjo0rHa Kak
CBUJICTEIHCTBO €IMHCTBA
OpraHuyYecKoro MUpa.

Cepa u ero OCHOBHbIE
COCTMHCHMSI, UX POJIb B
CTPYKTYPHOU OpraHu3aluu
KJICTKH, YIaCTHE B
OKUCIIUTEIIbHO-
BOCCTAHOBUTEIHHBIX PEAKITUIX
MUKpPOITIEMEHTHI.
[Ipencraienus o posu
MHUKPODJIEMEHTOB B
MEeTabOJIM3Me PACTEHUH.
Oco0eHHOCTH OCTYTUICHUS
MHUKPORJIEMEHTOB B PACTEHHUSI.
CuHepru3M 1 aHTaroHus3M

yCTaHOBKA MPUYUH
MaTOJIOTUYECKHUX
COCTOSTHUH (TIpU
HAJTUIUH ).
UccnenoBarenbekas
pabota «O1ieHKa BIMSHUS
Pa3IMYHBIX JIEMEHTOB Ha
COCTOSIHUE PACTECHHM
(cocTaBiieHHE Pa3IUYHBIX
MOJAKOPMOK)».




AJIEMEHTOB MMUTAHUS PACTCHUM.
PacTurenbHas [UarHocTHUKA U
METOIbI UICHTU(UKAIIIN
HEI0CTAaTKa/M30bITKA SJIEMEHTOB
[MUTAHUSL.

Tema 4.
Peryasitopsl pocta
pactenuii. 3ammura
pacrenuii (4 1)

[TonsATHE O perymaTropax pocra
pactenuii. CTUMYJIATOPBI POCTA
— (UTOTOPMOHBI (aYKCUHBI,
ruO0epeIUIMHbI, IMTOKWHIHBI ).
WNHrnbuTopsl pocta pacTeHUI:
1. mpupoanbie (abciu3oBas
KHUCIIOTa U HEKOTOPBIE
(beHoIbHBIC BEIECTBA
(MuKymapoBasi, KOpu4Hasi,
CAJIMIIMIIOBAS KUCJIOTHI).

2. CHHTETUYECKUE
(MOp(aKTUHBI, peTapAaHTHI,
nedonuanThl, JECUKAHTHI,
repOoutuabl). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUSI PACTECHHUIA.
CoBpemeHHbIe crTOcOObI
MOHHUTOPHHTA.

3amura pacTeHU OT
BPEIOUTEJIEN: OCHOBBI
o6uomeTona.

[IpakTrueckas padora
«DUTOMOHUTOPHUHT U
OLIEHKA COCTOSIHUS
pactenuii. CoBpeMeHHbIE
CIIOCOOBI MOHUTOPHUHTA.

UccnenoBarenbekas
pabora «Bnusiane
reTepoaykCcuHa Ha
npopactanue (pocT Ha
Pa3HBIX CTAIUAX, B PA3HBIX
YCJIOBUSIX) pa3IMYHBIX
pacTeHu».

[IpakTnueckas padbota
«HCceKkTapuu: mpaBuiia u
YCIJIOBUS Pa3BEACHUs
IIOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi u
MOoYBEHHAs
KYJbTYPbI, HX
NpUMeHeHue B
BbIPAIMBAHUU
pacTeHuu.
®dusnojorusa
pacreHuii (8 u)

Bojanas, necuanas 1 moYBEHHas
KYJBTYPbI, UX TPUMEHEHHE B
BBIPAIIMBAHUY PACTCHUM.
[IpoBeneHne BOBI B KOPHE U
cTebJie pacTeHHIA.

Boaneiil pexxuM pacTeHui:
CTpOEHHUE YCTHUIL: (aKTOPHI,
BIIMAIONIME HA UX PACKPBITUE U
3aKpbITHE. 3HAYEHHE MEXaHU3Ma
peryJily UCTIapEHUs BJIaru
pacTeHueM.

@DOTOCUHTE3 — YHUKAJIbHBIN
IpoLIECC pacTeHUu. TeMHOBas 1
cBeroBas (a3sl poTocHHTESA.
3HadyeHue porocuHTE3a IS
KUBBIX OpraHu3MoB. DaKTOpbI
pocTa pacTEeHUM: BO3AYX U
aspauus. [logzeMHoe npIxaHue
pacTEeHUI: COCTAB MIOYBEHHOIO
BO3/TyXa, Ta3000MeH. ['a3000MeH

[IpakTuueckas pabora
«KopHeBoe naBieHue».
[IpakTuueckas padora
«lIpurorosnenne
npenapara yCTbHI]
METOZOM CIETKA.
UccnenoBarenbckue
paboThl «Biusiaue
YCIOBUM COEPKAHUSA
pacTeHui Ha KOJIMYECTBO
YCTBUL.

[IpakTuueckas paborta
«DyHKIMOHAJIbHAS
JIAArHOCTUKA PACTEHUM 110
AKTUBHOCTHU
XJIOPOILIACTOBY.
Uccnenosarenbckas
pabota «OnpeneneHue
xjopodunina A u b,
OILICHKA




pu OECIIOYBEHHOM
BBIpAIBAHUH.

(bOTOCUHTETUYECKON
AKTUBHOCTH PACTECHUI U
(bakTOpOB, BIUSIONINX HA
HEe».

[IpakTrueckas padora
«Anspanus, COz u O;.
JIpIXaHue pacTeHUN.
[IpakTuueckas paborta
«Jlp1xaHue pacTeHUM:
OLICHKA NTHTEHCUBHOCTH
JBIXaHUSI PACTEHUUN U
IIJI0JIOBY.
HccnenoBarenbeckue
paboTsl «BrnusHue
croco0a BhIPALMBAHUS
(cocTaBa mUTaTEIHHOM
CMECH, CXEMbI BHECEHHUS])
Ha POCT U Pa3BUTHUSA
Pa3IMYHBIX PACTEHUI.

Tema 6.
KyJabrypHbie
pacTreHmusl.
CoBpemeHHbIC

ACMEeKThI CeJIeKIHU
(20 a)

Kak yenoBek cTai ucnoiab30BaTh
pactenus? CBs3b pa3BUTHS
IUBHJIM3AIMM YEJIOBEKA U
OJIOMAIlIHUBAHMS PACTEHHI.
JomecTukanus.
HacnenctBeHHOCTD 1
M3MEHYHUBOCTh — OCHOBHBIC
CBOMCTBA KUBBIX OPTaHU3MOB.
N3menunBocTh. Buanl
U3MEHYHUBOCTb.

I'en —MarepuanbHbIA HOCUTETD
HACJICCTBEHHOCTH U
n3MeHUnBOCTU. HyKkenHoBbIe
KHCIOTHL. JIokanu3anus
FEHETUYECKOTO MaTepHasa B
KJIETKE. JleJleHne KIETOK.
Pennukanus JIHK. OcHoBHas

J0TMa MOJIEKYJISIPHON OMOJIOTHH.

Tpanckpunuus. TpaHcisnus.
Myranumu.

D¢ dexT OyTHUIOUHOTO
TOPJIBIIIKA U TEHETUYECKOE
pa3zHooOpasue. Uto Takoe
reHOaHk? 3aueM COXpaHsATh
TEHETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CITIOCOOBI

Juckyceus
«JloMecTukarus, Bce JIu
pacTeHus U )KHBOTHBIE,
KOTOPBIE JKUBYT PSAJIOM C
YEJI0BEKOM MM
OJIOMAIIIHUBAIOTCS ?
MO3KHO 11 CUUTaTh
TapakaHa 0JIOMalllHEHHbIM
KUBOTHBIM?».
[IpakTuueckas padborta
«MoaudukarmoHHas
U3MEHYUBOCTD (JTUCThA,
UTOJIKU C OJTHOTO
JIEpPEBA)».

[IpakTuueckas paborta
«I'eH — uHCTpYyKIUA 110
cOopke KJIeTku (Ha oucepe
WU KOHCTPYKTOPE)».
[IpakTuueckas paborta
«MyTtatus Ha 6yTepOpoje
(J1F060i 00BEKT U3
npeablaymiei padboTel, rae
WU3MCHCHHME HHCTPYKITUN
MIPUBEJIET K U3MEHEHUIO
BHEIIIHETO BU/IA
00BEKTa)».




COXPaHEHUsS TCHETUYECKUX
pecypcoB pacTeHui (ex situ u in
situ).

3nauenue pabor H.W. BaBuiosa.

3aKOH rOMOJIOTHYECKUX PSAIOB.
[{eHTpbI TPOUCXOKIACHNUS
KyJbTypHBIX pacTennii H.W.
Basunosa u [1.M. XXykoBckoro.
OCHOBHBIE METO/IbI CEJIEKIIUH.
I'ubpuauzanus. @opmel oTOOpA.
OcHOBHBIE HaNpPaBIICHUS
CEJIEKINU: YIIy4IIEHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM 1 a0MOTUYECKUM
dakTopam.

EcTp 11 xu3Hp B ipoOupke?
buoTtexHOMOTHs KyJIbTYpPHBIX
pacTeHUN.

Kak uenoBek moxer
MOJU(PUITUPOBATH paCTEHUS?
['eneTnueckoe pelakTUPOBAHUE.
CoBpeMEHHBIE TTOIXO0IbI U
JIOCTUKEHUS TEHETHYECKOTO
pPEIAKTUPOBAHUS PACTCHU.

[IpakTuueckas paborta o
rpynnam «OTkyzaa Ha
HaIINX CTOJIax
(PYKTHI/OBOIITH/3TaAKI».
[IpakTuueckas padborta
«BpIpanmmuaem ropox. Kak
IIPOBECTHU CKPEIIMBAHUE Y
ropoxay.
Uccnenoarenbckas
pabota «BripamuBanue
pacTeHuil B IpoOUpKe»
(MO>KHO BOCTIOJIB30BATHCS
pe3ynbTaTaMmu
MPEABLIYIIUX
AKCIIEPUMEHTOB 110
COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB
JUISL paCTEHUH).
[IpakTuueckas paborta
«I"eHOMHBIE HOXKHUIIBI
(MoxenupoBaHue pabOThI
cucteMbl CRISP-Cas)».

Tema 7.
PacTureanHnasn

npoaykuus (8 u)

Hanzemnrbie u mog3eMHbIE
opransl pactenuit. [loGer u
BUIOM3MEHEHHBII T00eT
pactenuit. CriocoObl
Pa3MHOKEHUS PACTECHUN.
[TonsTHe 0 KayecTBE MPOAYKTOB
nutanus. [TpoGnemsl
KOHKYPEHIIUU OTEUYECTBEHHBIX
MPOJIYKTOB MUTAHUS C
UMIIOPTHBIMU. JlorucTrka
JIOCTaBKHU U CPECTBA
COXpPaHEHUS TTPOIYKTOB
MUTAHMUSL.

Mukpo3eneHb: noJIE3HOCTh U
TE€XHOJIOTUSI.

XUMHAYECKAN aHAIU3
npoaykKiuu. OCHOBBI
CeKTpohOTOMETPHH.
[ToreHmomeTpus.
Xpomarorpadus.

[IpakTuueckas padborta
«IIpenenbHO NOMyCTUMBIE
koHueHTpauu (IIIK) u
METO/IBI KOHTPOJIS
0e301acHOCTH
PaCTUTENBHBIX TPOAYKTOB
TTUTAHUS.
Uccnenosarenbckas
pabota «OrneHka kauecTBa
BBIPAILLICHHOM
MUKpO3eJIeHN» (U600
CBOSI, TMOO M3 Mara3uHa).
[IpakTuueckas paborta
«MeToanl OLIeHKH
KayeCTBA PACTUTEIBLHON
POIYKIIUN: XpAaHCHHUE U
COXPaHHOCTh
MTUTATETBHBIX BEIIECTB
(Mo 1ocTynmHOMY
000pYy/I0BaHUIO).
Hccnenosarenbckas




pabota «OnpeaeicHue
BuTamMuHa C METOJIOM
00paTHOIO TUTPOBAHMS B
IUIO/IaX Ha pa3HOM CPOKE
(cocob6e) XpaHESHHsI.

Monyab «buoTexHoaorus» 7-8 kiaccol (68 yacoB)

TeMmbl

OcHOBHOE coaepxaHue

JlesiTEILHOCTD
IIKOJIbHUKOB

Tema 1.

buorexHoJsiorus
4 9)

[TorsiTHE GMOTEXHOJIOTHH. 3a4eM
YeJIOBEKY OMOTEXHOJIOTHH, B UeM
UX MPEUMYIIECTBO Mepe]
XUMUYCCKUM CHHTE30M. OCHOBHBIC
O0M000BEKTHI OUOTEXHOJIOTUU:
MIPOMBITIIICHHBIC
MHUKPOOPTAaHU3MBI, KJICTKA U TKaHH
pacTeHuH, )KUBOTHBIX W YEJIOBEKA,
OMOKaTaIU3aTOPHI.

CoIpbe 111 OMOCHHTE3a U OLICHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OcCHOBHBIE HICTOYHUKH YTIEPO/Ia,
azorta, ¢pocdopa, MUKPOIIEMEHTOB.
UccnenoBanune HOBBIX HICTOYHUKOB
CBIpbS (BKJIFOYAsi BOMPOCHI €T0
peaBapuTebHON 00paboTKH),
pa3paboTKa HOBBIX TUTATEIHHBIX
Cpell, B TOM YHCIIE BKITFOYAFOIIINX
OMOCTUMYJISITOPHI M IPyTHE
AIIEMEHTHI YIIPABJICHUS U
OTITUMH3AIIAH TTPOIIECCOB
ouocunTe3a. MeTo bl
ONTUMH3AIMN TUTATEIBHBIX CPE]I.

[IpakTuyeckas pabota
«IIpumepsl
MIPUMEHCHUS
OMOJIOTHYECKHUX
00BEKTOB B TBOEH
JKUZHI.

Tema 2.

MuxkpoOuoJiorus
(12 v)

[TomoxeHne mpoKapuoTOB B
CUCTEME OpPTraHUYEeCKOro MUpa.
Ctpoenue OakTepuanTbHON KICTKU.
Knaccudukanus 6akreputii.
Mopdomnorus 6akrepuii. [IpocTeie
Y CJIOXKHBIC METOIbI OKPAIITUBAHHUS
Oakrepuil. Dusnonorust OakTepuii:
NUTaHUE, TBIXaHUE, POCT U
pPa3MHOXKEHUE. 3HAKOMCTBO C
JTIOMEHOM Apxeun
(3KCTpeMODUIBHOCT,
0COOEHHOCTH CTPOECHHUS KIIETKH).

[IpakTuka.
JlaGoparopHas pabota
«DUKCUPOBAHHBIE
npenaparbl OaKTepHil.
Onpenenenue Gopmbl
PEJI0KEHHbIX
KYJIBTYP
MUKpPOOPTraHU3MOB,
VICIIOJIB3YS IIPOCTOU
METOJ OKPaCKM».
JlaGoparopHas pabota
«Onpenenenue Tuna




Mo0JI0YHOKHUCIIOE U CTUPTOBOE
opoxenue. otoTpodHBIC U
XeMOTpoQHBIE OAKTEPHUH.
Kunernueckoe onucanue nporecca
pocTa MUKPOOPTaHU3MOB.
DKCIOHEHIIMAIbHASI MOJIENb POCTA.
Kuneruka rudenu
MUKPOOPTaHU3MOB.

[TaTorennsie 6akTepun. YymHas
majoyka v YepHasi CMEepTh,
00TynHM3M, CTOJOHSK, TyOepKyIIes.
HcTopust 60pb0BI €
OakTeprabHBIMU UHDEKITUSIMU.
BoiiHa 6eCKOHEYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIA.
MexaHu3MBbI JeHCTBUN
aHTUOMOTUKOB. MEXKIIETOUHAS
KOMMYHUKaIus 0aktepuii. YyBCTBO
KBOpYyMa.

[Ipumenenue 6akTepuit
yenoBekoM. Kunetnueckoe
onucaHue OMOCUHTE3a TPOTYKTOB
MUKpOOpraHu3Mamu. bakrepun,
KOTOPBIE MOTYT pa3jiarath
TUTACTHK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTUH.
HckyccTBEeHHBIE acCOIAITIN
PaCTEHHI C MUKPOOPraHW3MaMH

KJIETOYHOU CTEHKH
METOJ/IOM OKpallluBaHUs
no ['pamy» (mpu
HAJIMYUU PEaKTHUBOB).
JlabopaTopHas pabota
«IIpuroToBrienue
MPYKU3HEHHBIX
npenapaTon
MOJIOYHOKHCIIBIX
OakTepuin».
JlabopaTopHas pabota
«IToceB cMbIBa C pyK Ha
yamku [letpuy».
JlaGoparopHas pabota
«Bblenenue yucTou
KyJbTYPBI OaKTEpUH.
Meton pa3BeacHUN.
MeTtoa uCTOMAOIIETO
HITPUXA.
JlaGoparopHas padoTa
«Mopdonoruueckas
XapaKTepUCTUKA
BBIJICJIEHHOM YMCTOM
KYJIBTYPBI:
XapaKTepUCTUKA
KoJIoHUH, (hopma
OakTepuil, TUII
KJIETOUHOUW CTEHKW.
JlaGopartopHas pabota
«CpaBHeHue pocTa
MUKPOOPTaHU3MOB Ha
yarike 0e3 u C
n00aBICHUS
AHTHOHWOTHKOBY.
Uccnenosarenbckas
pabota «Ilouck
MUKPOOPTaHU3MOB
o0Jagaronmx
AHTArOHUCTUYECKOMN
AKTUBHOCTBIOY.
Uccnenosarenbckas
paboTta «Brienenne
MOJIOYHOKHCIIBIX
OakTepuii,
UCCIIEIOBAHUE UX




AKTUBHOCTI.
Uccnenoarenbckas
pabota «Beiienenue
OakTepuil MOJIE3HBIX
JUISL PACTEHUID.

Tema 3.
JyKapHOTHYECKHUE
OpPraHu3Mbl B
OHMOTEeXHOJIOTHH
(m1ecHeBbIe TPUOBI,
TP OAKIKM,
Bojopocn) (12 4)

[1necueBbie rprObI MPOTYIICHTHI
OMOJIOTUYECKH aKTUBHBIX BEILIECTB
OO611ast xapakTepuCTHKa APOAOKEH
caxapomuueroB. Mcropus
HCIIOJIb30BaHUs IPOKIKEN B
TPaAUIIMOHHON OMOTEXHOJIOTHUH.
TexHonoruu BUHOACIUS U
XJ1€00IICUCHHS,
CHeUaIN3UPOBAHHBIE PACHI
Ipoxckeil. MeTabosIu3M IPOXIKEN.
Peakuust cnupToBOro OpoKeHUsI.
[Tony4yeHre BTOPUYHBIX
MeTa0O0JIUTOB B APOxoKaxX. Jpoxoku
KaK IPOAYLEHTbl OMOTOIUINB.
[TosyueHue 1ieseBbIX OEIKOB B
TPOXKKAX.

Oco0eHHOCTH BEreTaTuBHOTO U
IIOJIOBOTO PA3MHOKEHUS Y
IPOXOKEN, 3HAYCHHUE U3YUECHHUS
MHUTO32a U [IUTOKUHE3A IS
ONTHUMM3ALUH ITPOLIECCOB
KYJIbTUBUPOBAHUS JPOKIKEBBIX
ITaAMMOB, TIOHUMAHUS TPUYUH
NaTOT€HHOCTH JIPOKIKEN U TpuOOB,
noucka MuiieHe! QyHruiuI0B u
pPa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
Ipenaparos.

Bonopocnu — nnepcnieKTUBHBIN
00BEKT sl MPOU3BOJICTBA OeKa U
yriaeBoAoB. buorexnonoruueckue
METObl OYUCTKH TBEPABIX,
KHUJIKUX OTXOJIOB U ra3000pa3HbIX
OTXOJI0B MPOU3BOACTB. CTOUHBIE
BOJbI. CXeMbI OYUCTKHU.
buodunbTpsel, a3poTeHKH,
METaHTEHKH, OKCUTEHKH.
AKTHUBHBIM W U BXOASIIUE B HETO
MUKpOOpraHusmsbl. Fcrnonb3oBanue
BOJIOPOCJIEN B OUYMCTKE CTOYHBIX
BOJI.

JlabopaTopHas pabota
«IToncuer kneTok
JIPOXKEHN B KaMepe
I'opsieBax.
JlabopaTopHas pabota
«OOHapyxeHue
MPOJYKTOB CHUPTOBOTO
OpOXKEHUS: ITUIOBOIO
CIUpTa U YTIAEKUCIOTO
razay.

JlaGoparopHas pabota
«Habmonenue
Pa3MHOXKEHUS
JPOMKIKEBBIX KIICTOKY.
[IpakTuueckas paborta
«ITonmyuenue TBOpOra u
Keupa Ha OCHOBE
MOJIOYHOKHUCITBIX
OakTepuiny.
[IpakTuueckas padora
«OcHOBHBIE BUJIbI KBaca
U MX XapaKTEePUCTUKA
«lpoxoxu n
MOJIOUHOKHCITBIE
OakTepuu,
PUMEHSIEMBIC JIJIS
IPOU3BOJICTBA KBACAY.
[IpakTuueckas padborta
«CpaBHUTENBHBIN
aHaJIU3 Pa3BUTHUS
JIPOAOKEN B a3pOOHBIX U
aHa’POOHBIX
YCIIOBUSIX).
[IpakTuueckas padorta
«MeToanl OLICHKH
CBOMCTB
XJ1€00NEKAPHBIX
IPOKIKEM.
OcoOennoctu
IpUMEHEHUS




IIPECCOBAHHBIX,
CYILIEHBIX U
MHCTaHTHBIX
TIPOKIKEIN.
UccnenoBarenbekas
paborta «BnusHue
(U3UKO-XUMHUYECKHIX
(hakTOpPOB Ha KAYECTBO
OMOTEXHOJIOTHYECKOMN
npoaykiuu (KBac,
kedup, Coip, XJieO U
Tp.)».
Uccnenosarenbckas
paborta «Bnusinue
(U3UKO-XUMUYECKHUX
¢dbakTOpOB Ha poCT
Bojopociu (Chlorella
vulgaris)».

Tema 4.
HacaeacrBennast
ungopmamus (8 1)

HacnencTBeHHOCTE U
W3MEHYHUBOCTH — OCHOBHBIEC
CBOWCTBA KMBBIX OPTaHU3MOB.
U3menunBocTh. Buasl
M3MEHYUBOCTb.

I'en —maTepuanbHbI HOCUTED
HACJIEJICTBEHHOCTH 1
W3MEHYMBOCTH. HyKJenHOBBIE
KHUCIOTHIL. Jlokanu3amnus
FEHETUYECKOTO MaTepurasa B
KJIeTKe. J[esieHue KIeTok.
Penukanus JIHK. OcHoBHas
JI0OTMa MOJICKYJIIPHOU OWOJIOTHH.
Tpanckpunuus. Tpancnsauus.
Myrauumu.

[IpakTuueckas padora
«MoaupukanmoHHas
U3MEHYUBOCTH (JIUCTHA,
UTOJIKH C OTHOTO
JIEpeBa)».
[IpakTuueckas padorta
«I'eH — MHCTpyKIMSA 1O
cOOpKe KJIETKH (Ha
oucepe unu
KOHCTPYKTOPE)».
[IpakTuueckas pabora
«MyTanus Ha
OytepOpoe (moboi
00BEKT U3 MPEbIAYIICH
paboThI, TIe U3BMEHEHHUE
WHCTPYKIIUU TIPUBEICT
K M3MEHEHUIO
BHEIIHETO BHJIA

00BeKTa)».
Tema S. [TomoxeHune BUPYCOB B CUCTEME [IpocmoTp
Bupycouaorus (6 4) | opranndyeckoro mupa. CTpykTypa v | JOKYMEHTAJIbHOTO
XUMUYECKUN COCTAaB BUPYCOB. ¢buapMa o BUpycax.
Knaccudukanust Bupycos. [IpakTuueckas padora.

Penponykuus BupycoB. Bupycsl -
BO30yIUTENN MH(PEKIIMOHHBIX
6osie3nelt. OHKOBUPYCHI.
bakrepuodaru: crpoenue,

«Meton pa3BencHUIN.
[IpakTuueckas padoTa.
«TutpoBanue
O6axTepruodarony.




CBOMCTBA, IPUMCHCHHE.
buonorudyeckue metoip1 60pbOBI €
BHPYCAMH.

Tema 6. I'ennas

OCHOBBI FT€HHON MH)KEHEPUU.

[IpakTuueckas paborta

HHKEHepHs U Bexkropa. Cneriududeckue «JHJIOHYKJIEA3bI
OMOTEXHOJIOTUH dbepMeHThI OaKTepHUH. pectpukiuu (padoTa ¢
84) buorexHonoruu nmpoaykuuu HYKJICOTUHBIMU
OCJIKOB B OaKTEPHATBHBIX NOCJIEOBATEIBHOCTSIMHU
KYyJIbTypax. JJOCTHKEHUS] TEHHOU Ha Oymare)y.
WHXEHEPUHN U OUOTEXHOJIOTHUHU. [IpakTruueckas padora
CRISPR/Cas — cucrtema «I"cHHBIC HOKHUIIBI -
aJalTUBHOTO UMMYHHTETA CRISPR/Cas
Oakrepuii u apxeit. [MO. Metoasl | (MOAEINPOBAaHUE HA
noxyuyenust 'MO. Oymare)».
Urpa-guckyccus:
«Bpiurpai rpasT Ha
coznanue I'MOy.
Tema 7. JloMecTukanus OCHOBHBIX Juckycecus
Buorexnosoruu B JIOMAIITHUX KUBOTHBIX; «JlomecTukarus, Bce Jik
KNBOTHOBO/ICTBE COBPEMEHHBIE SKCIIEPUMEHTHI 110 pacTeHUs U KUBOTHBIE,
8 4) JNOMECTHUKALNN )KAUBOTHBIX KOTOPBIE KUBYT PSAIOM
(Jlucuua, HOpKa H Jip. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOM IIKOJIBI OJIOMAIIIHUBAIOTCS ?
akajemuka bensiepa). MO>KHO JIM CUUTATh
CoBpeMeHHbIE METO/IbI B TapakaHa
YKMBOTHOBO/ICTBE: TPAHCILJIAHTALIUSI | OJJOMAIIHEHHBIM
AMOPHOHOB, XMMEPHBIE )KUBOTHBIE, | JKUBOTHBIM?».
KJIOHUPOBAHHUE. [IpakTuueckas padora
OcHoBHBIE 00JIE3HU KUBOTHBIX U «Metoauka
pOJIb MATOTEHHBIX KJIOHUPOBAHUS
MUKpPOOPTaHU3MOB U MApa3uToOB B | (MOJENMPOBAHUE HA
Pa3BUTHH 3a00JIEBaHUI TOMAITHUX | Oymare).
KUBOTHBIX U OCHOBHBIX MEpax [IpakTuyeckas pabota
O0pbOBI C HUMHU; POJIb TIOJIE3HBIX «CocraBieHHE pallioHa
MUKPOCUMOHOHTOB B OpTaHU3Me MUTAHUS )KUBOTHOTO,
KUBOTHBIX. [TonokuTenpHoOe 1 pacyeT pacxoJI0B Ha
no0oYHOe (OTPULIATEIIBHOE) COJICp>KaHHEY.
BO3/ICCTBUM aHTUOMOTHKOB Ha Uccnenoarenbckas
OpraHu3M B XOJI€ JICUCHUS pabota «OrneHka
YKUBOTHBIX; 1IETTU U 3a][a4H KaueCcTBa MOJIOYHOMN
BeTepUHapuu. buotexHonorus IPOTYKIIUN.
KOPMOBBIX IIpenapaToB.
Tema 8. OCHOBHbBIE METO/IbI CEJICKIIUH. [TpakTuueckas padorta

BbuorexHoJJi0oruu B
pacTeHneBOACTBE

I'm6punuzanus. opmer ordopa.
OCHOBHBIE HAMPABJICHHSI

«BpIpaiBaem ropox.
Kak nposectu




(10 a)

CEJIEKIINU: YIIyUIICHUE
YPOKaUHOCTH, YCTOUUYUBOCTH K
OMOTHYECKHM U a0MOTHYECKUM
dbakTopam.

OCHOBHBIE MOJXO/IBI CEJIEKIINU U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenuii, [ nbpuaun3zanus,
oTHajgeHHas THOpuAN3anus,
UCKYCCTBEHHBIN 0TOOp, T€TEpO3HUC,
TpaHchopMalusi, MyTareHes,
T€HETUYECKOE PEAAKTUPOBAHUE).
Hctopus cenexunu B Poccuu u
MUpE, UCTOPHS PA3BUTHS
BAKHEUIINX COPTOB KYJIbTYPHBIX
pacTeHUM.

Kak denoBek moxer

Mo audUIIUpOBaTh pacTeHUA?
I'ennas nHxxenepus pacreHui: UYro
TaKO€ T€HETUYECKast NHKCHEPUS
pactenuil. TpaHCT€HHbBIE PACTEHUS.
Meroas!l nosyuenus. O0pazoBaHue
OIyXOJIEH Y PACTCHUM.
ArpobakrepuaibHas
tpanchopmarus: Ti-mma3Muabl.
I'ensr T-AHK. MonekyinsipHo-
T€HETUYECKUE MEXaHU3MBbI
TpaHchopmarmu. ['eHeTnueckoe
penaktupoBanue. CoBpeMeHHbIE
MOAXOJbI U IOCTUKEHHUS
T€HETUYECKOTO PEIAKTUPOBAHUS
pacTeHU.

Ectb nu xu3Hb B IpoOUpKe?
buotexHomorust KyJ1bTypHBIX
pacTeHUN.

CKpEIIMBaHUE Y
ropoxay.
[IpakTrueckas padora
«I"eHOMHBIE HO>KHHUIIBI
(MomenupoBaHue
paboOTHI CUCTEMBI
CRISP-Cas).
HccnemoBaTenbekas
pabota «BripanuBanue
pacTeHHid B IPOOHPKE»
(MOHO
BOCTIOJTb30BaThCS
pe3yabTaTaMu
IpeabLAYIINX
HKCIIEPUMEHTOB TIO
COCTaBIICHUIO

U TATEIBHBIX
pacTBOPOB ISt
pacTeHuit).

Moayab «MoJsieKkyasipHbIe 0CHOBBI (PM3HO0JIOTHH B (papMakoorum» 9 Kiacce

(68 uacos)
TeMbl OcHOBHOE coiep:KaHne JleATeJIbHOCTD
IKOJbHUKOB
Tema 1. Benenue. buorennnie aneMeHThl: | MccnemoBaTenbckas
dusnogornveckas | opranorensl: O, C, N, H. pabota
xumus (20 1) AxTuBHBIE (POpPMBI KHCTOpoaa, X | «KomuyecTBeHHas

IIOJIyYEHHE, HEUTPpAIN3aLsL.
MakposJIeMEeHTBI: IPOLEHT

OLCHKa COACPKAHUA
MHKPOJ3JICMCHTOB WJIN




COJICp>KaHMS B OPTaHU3ME,
BBITIOJTHsIeMas QyHKITHS,
CoJIep>KaHME B IIPOAYKTaX MUTAHUS.
Ca2+ - cBa3bIBaroIye OCIIKH,
JETIOHUPOBAHUE KaJIbIIHS,
pEryJiius ypOBHS KaJIbIIUS B
OpraHu3Me: TOPMOHBI IToYeKk. Mg —
cTpoeHue xJopoduiia, ero
AKTUBALIMS COJIHEUYHOU SHEPTHEH.
MUKpPO3JIEMEHTBI: B KaKUX
MOJIEKYJIaX COJIepIKaTcs,
BBITIOJTHsIEeMas QyHKITHS,
coZiepKaHUE B MPOAYKTAX MUTAHMUS.
[TocnencTBus nepeo3upPOBKU
MHUKpOdJIeMeHTaMu. Fe —
YCBaMBAEMbI€ TUIIbI COCTMHECHUI
xesesa. ['eMornpoTenHsl,
reMOIIMaHuH, TUTOXpoMbI. Cu —
YCBOEHUE U TPAHCTIOPT MEIH.
benku, conepxaimue Menb.
[Tatonornueckne CHHAPOMBI
Menke u BuiabcoHa, CBsI3aHHBIC C
MeTa00JIU3MOM MEJIN.

TOKCHYHBIE PJIEMEHTBI
[lepnoandecko CUCTEMBI IS
opranusma. Bnusinue HegocTaTka
MaKpO ¥ MUKPOIJIEMEHTOB Ha
YKUBBIC OPTaHU3MBI.

Kupsi. 3aboneBanus yeI0BeKa,
CBsI3aHHBIC C HAPYILICHUSIMU
KUPOBOTO OOMEHA.
JucnunuaemMun.

VrieBoapl. 3a00JIeBaHUS YEJIOBEKA,
CBSI3aHHBIC C HAPYIICHUSMU
yTJIeBOIHOTO oOMeHa. CaxapHbIii
nuaoer.

benku. Ctpoenue. 3aboeBanHus
YeJI0BEKa, CBSA3aHHBIC C
HapyUIEHUsIMUA OEIKOBOT0 OOMEHa.
OyHk1MU 6eKoB. DEepMEHTHI.
Mexanusm aeiictBus. Kimaccer
(hepMEHTAaTUBHBIX PEAKIIHA.
KodepmeHTsr.

BuTtaMuHbl KUPOPACTBOPUMBIE,
BojiopacTBOopuMbIe. [IpeBpaiienune

BUTaMHHOB B ITHILEBBIX
IPOIYKTaX».
[IpakTueckoe 3aHsaTHe
«KauecTBeHHBIE
peakuuu Ha
OpraHUYeCcKHe
MOJIEKYJIBD.
[IpakTueckoe 3ansaTue
«JIeHaTyparus OEIKOB»
[IpakTueckoe 3ansaTHe
«/3y4yeHne akTUBHOCTH
aMHJIAa3bD).
[IpakTueckoe 3aHsaTHE
«JInanus (kierouka
Tpayoe)».




BUTAaMHMHOB B aKTUBHBIE ()OPMBbI
KOo(hepMEeHTOB. ABUTAMHUHO3BI.
OCHOBHBIE TUITBI METAOOTUYECKUX
peakiuii. buosHeprernyeckue
npouecchl. [ mukonu3. [uki
Kpebca. Llens nepenoca
AIEKTPOHOB. OKHCIIEHUE KUPHBIX
kucyoT. Katabomusm
AMHUHOKHCIOT. [ TIOKOHEOTeHE3.
CuHTE3 YIIIeBOI0B, OCIIKOB,
KHUPOB. MeTabomuTHueckue
3a0oneBanus. [Ipaktuyueckoe
3aHATHE: «PEUICHUE 3a7a4 Ha
SHEPTreTUYECKUN OOMEH)

Knerka. [Tonsatue memMOpaHBbI.
Oyakmu MmeMOpaH. Buipl
TPAHCIIOPTa B KIIETKY.
MeMOpaHHbIE OPTaHOUIBI.
3aboJieBaHus CBSI3AHHBIC C
HapylieHueM padoThl MEMOPAHHBIX
oprases, 00Je3H! HAKOTIJICHUS.

TuIbl KOHTAKTOB MCKIY KIICTKaAMMH.

3HaYCHUE MEKKIICTOUYHOU
KOMMYHUKAIIUU JJISI 3] 0POBbsI
OpraHu3Mma.

Snpo. YpoBHH yIaKOBKH
XpoMaThHa. XpOMOCOMHBIE
teppuropun. HememOpanHbie
OpraHOU/IbI.

Tema 2.
MonekyasipHas
omnostorus (20 )

OCHOBHBIE BEXU PA3BUTHS
MOJIEKYJISIPHOM OMOJIOTHH.
HyknenHoBBbIE KUCIIOTHI.
OCHOBHBIE IPUHIUIIBI CTPOCHUS.
Martpuunsie cuHTE3BI. Permkanus
— OCHOBA KJIETOYHOT'O JECJICHUS.
[IpuHUMNBI pEeTUIMKALIUN.
Myrtanuu. YUto BbI3bIBaET
u3MeHenus B crpoennn JTHK.
[IpuHUMIBI penapanuu.
Tpanckpumnus.

I'enetnueckuui kox. TpaHCcaALMA.
Opranu3anusi reHoMa BUPYCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MbI UX JICUCTBUSI.
Opranuzanus reHoMa OakTepuit

[IpakTuueckas padborta
«Briaenenune JIHK u3
OaHaHay.
[IpakTuueckas padborta
«Mopens JIHK-
OpUTaMm).
[IpakTuueckas paborta
«Onpenenenue
KadecTBa MpenapaToB
JIHK ¢ momorisro
CHEKTPODOTOMETPHI
(Tpu HATTUYWH
00opyI0BaHU).
[IpakTiueckas pabota
«PemnkatuBHas
MallvHa (urpa-




AHTHOaKTEepUaIbHbIE TPEnapaThl.
Opranuzanus reHoMa 3yKapuoT
['eHoMHOE pelakTUPOBAHHUE.

JIEMOHCTPALIHS )».
[TpakTuyeckas pabota
«THP (Momens
aMIuTipuKaIus Ha
Oymare)».
[TpakTuyeckas pabota
«Cuna mpomMoTopay.
[IpakTrueckas padora
«Pemenue 3amau Ha
TE€HETHYCSCKUM KO.
[IpakTruueckas padora
«DoauHar OEIKOBY.
HccnenoBatennckas
pabota
«PacrnipocTpanenue
AHTUOWOTHUKOPE3UCTEHT
HBIX OaKTepuit».
[IpakTudeckas pabota
«Pabora B
COBPEMEHHBIX
FeHETHYECKUX 0a3zax
na"HbIX. [IpoBeneHune
In silico ananusa

IIOCJIE0BATEIbHOCTEN
TEHOBY.
Tema 3. [Tonstue o nexapcrBax. [Ipunuune! | MccnenoBarensckas
dapMakoJI0rus MOAX0J1a K MOMCKY HOBBIX paboTta «IKCIepUMEHTa
(28 u) JIEKAPCTBEHHBIX CPEJICTB. 10 OTPEIETICHUIO

CKpUHUHT U €r0 METO/IbI.

IIytn BBenenus JIC.
dapMaKOKWHETHKA JIEKAPCTBEHHBIX
BeleCTB. BecachiBaHue
(abcopOrust) nexapeTB. OCHOBHBIC
MEXaHU3MbI BCAChIBaHUSI.
TpaHCHOPT JIEKAPCTBEHHBIX
BelecTB. I 'eHbl u Oenku rnepBoi
dazel bunorpanchopmarnyu. [Tytu
BBIBEJICHUS JICKAPCTB U3
Opranu3Ma. DKCKpenus u
snuMuHaIMs. ['eHbl u 6enku
BTOpOH (hazwl OmoTpaHchopMaIIHH.
®apmakoarHaMuKa. [ J1aBHOE 1
nobo4YHOe, pe30pOTUBHOE U
MECTHOE, MPSIMOE, HETIPSMOE U
pedaexkTopHOe AeiicTBHE.

TOKCUYHOCTH BEIIECTB
Ha apTEMUTUIX .
[IpakTuueckas padborta
«Kapra s3kcnpeccun
n0(paMUHOBBIX U
CEPOTOHMHOBBIX
pEeLenTopoB B MO3re
MBILLIEN.
Uccnenosarenbckas
pabota
«lloBenenyeckue TeCThI
Ha priOkax Danio rario.
Caetno-temHas
Kamepay.
Uccnenosarenbckas
pabota
«lToBeneHuecKue TECTHI




Bubl B3auMoAEHCTBHSA JIEKAPCTB.
CuHeprusM v aHTaroHU3M Ipu
COBMECTHOM JICVICTBUU
JIEKAPCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTH
TpancMeMOpaHHBIIl CUTHAJIUHT .
Tumbl KJIETOYHBIX PEUEITOPOB.
MeMOpaHHbIC: HOHHBIC KaHAJIBI,
KaTaJTUTUYECKHUE U CONPSKEHHBIE C
G-0enkamu; BHYTPUKJIETOYHbIE:
LUATOIJIA3MATUYECKUE U SITIEPHBIC.
MexaHn3MBbl JTUTaHA-PELENTOPHOTO
B3auMojencTBUS. CEeIEeKTUBHOCTD
(M30MpaTeILHOCTD) JCHCTBHYS,
CBSI3b «XMMHUYECKasi CTPYKTypa —
dbapmakonoruyeckas akTHBHOCTb
BEILIECTB

dapmMaKoIOrHYE€CKON MOTYJISALUN
CHHANTAYECKON XOJIMHEPTUIECKON
nepenayn. MosieKysipHbIi
MEXaHU3M JECUCTBUS U
dbapmakosioruyeckue cBoicrea M-
XOJIMHOOJIOKAaTOPOB,
TaHTJIMOOJOKATOPOB U
Kypapenog0o0HbIX CPEACTB.
®apMaKoJIOruuecKast peryJisiius
AKTUBHOCTHU aJIPEHEPTUYECKOT0
cuHarnca. AIpeHOMUMETHUKH,
aaApeHO0JIOKATOPHI,
CHUMITATOJIUTHKH.

MonexkynspHas hapMakoIorus
AHTUAJIJIEPTUYECKUX CPECTB.
['ucTaMUHOBBIE pELIENITOPHI: THUIIHI,
MOJICKYJISIpHAsI OpTaHU3alIusl.
Crabunmu3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIM MEXaHU3M
JIEHCTBUSA, OCOOCHHOCTH
KJIMHUYECKOTO MPUMEHEHUSI, TOUKU
MIPWIOKEHUS JEUCTBUS
UHTHOUTOPOB JIUTTUTHBIX
MEINaTOPOB.

MexaHu3M JEeUCTBUS U
MIPUMEHEHUE TTPEnapaTos,
CTUMYJIUPYIOLIUX MPOLIECCHI
uMMyHHTETa. PapMakosorunyeckas

Ha priOkax Danio rario.
OTKpBITOE TTOJICY.
HccnenoBaTenbekas
pabota
«IToBeneHYECKIE TECThI
Ha prIOkax Danio rario.
CraifHO€e TOBEACHHEY.
[IpakTrueckas pabota
«BnusiHue anpeHanmHa
Ha CepJeyUHbIe
COKpAIEHUS
(mporpaMMHOE
obecrieueHue).
[IpakTuueckas paborta
«I'ucronoruueckue
npenapaTtbl UMMYHHOU
CUCTEMBD».
[IpakTuueckas padora
«I'ucronoruueckue
npenapatbl HEPBHOU
CUCTEMBD».




XapaKTepUCTUKA UHTEPIECHKUHOB:
MOJIyYEHHUE, MEXAHU3M JICUCTBUA,
npuMeHeHre. OCHOBBI
naTo(U3n0JIOTUH OCTPO(Pazo0BOro
OTBETAa, MEINALIMS BOCIIAJICHUS.
MonekynsipHbIii MEXaHU3M
MIPOTUBOBOCHIAIUTEIILHOTO
JNEUCTBUS
TJIFOKOKOPTUKOCTEPOUJIOB,
HECTEPOUIHBIX
MIPOTUBOBOCHAJIUTEIILHBIX CPE/ICTB.
[ToHsATHE O HAPKO3€ U HAPKO3HBIX
npenapartax. Knerounslii u
HEPBHBIN HAPKO3.
®apMaKoJIOru4ecKas
XapaKTEPUCTHKA OTACIbHBIX FPYIII
HapKO3HBIX CPEJCTB.
[TocnenoBaTenbHOCTh IEUCTBUS HA
LEHTPAIbHYIO CUCTEMY.
®u3noJIOrHYecKuil CoH; (as3bl CHA.
Bunaer Hapymennii cHa [lonstue o
MEIUKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TUMTHOTHKAX ).

MousekynspHble acClEeKThI
Honuuenuuu. OnuatHbie
peLenTopbl, UX THUIIHL.
OHkedanuHbl U SHAOPOUHBI -
SHJIOT€HHBIE JINTAH Il OMTMATHBIX
pPELENTOPOB.

AHTHUIICUXOTHUYECKOE JICHCTBHUE,
BIUSIHUE HA (QYHKLIHIO
AKCTpAUPAMUIHON CUCTEMBI,
AMOIUOHAIIbHYIO cepy, PBOTHBIN
LEHTp, apTepUAIbHOE AaBJICHHE,
HEHTP TEPMOPETYIISAIIUHN.
MounekyJisipHbIE MEXaHU3MBI
JNEUCTBUSI HEUPOJIENITUKOB,
BIUSIHUE Ha A0(aMUHOBBIE,
CEpOTOHHHOBBIE, A/IPEHO- U
TUCTaMHHOBBIE PELIEITOPHI, UX
JNEUCTBUE HA KIIETOYHbBIE
MeMOpaHbI, Ha JCIOHUPOBAHNE
TKaHEBBIX MOHOAMUHOB.
[ToreHnuan-3aBUCUMBbIE HATPUEBBIE




KaHaJIbl KaK MUIIICHHU I[@ﬁCTBPISI
MECTHBIX aHEeCTCTHKOB. CIIOCOOBI
I/IHI‘I/I6HpOBaHI/IH IMHoTCHOMUAaJI-
3aBUCHUMBIX HATPUCBLIX KaAHAJIOB
MCCTHBIMH aHCCTCTHUKAMU.

Monayab «MoJieKyJisipHbIe 0CHOBBI cesieknum» 9 kiacce (68 yacos)

ouoJsiorus (20 4)

HyknenHoBbIE KUCIIOTHL.
OCHOBHBIE IPUHIHUIIBI CTPOCHMUS.
Marpuunsle cuHTe3bl. Perunkanus
— OCHOBA KJIETOYHOTO JEICHUS.
[IpuHUIUNBI pETUIMKALIUY.
Mytanuu. YTo BeI3BIBAET
n3MeHenus B crpoenuun JJHK.
[IpuHMIIBI peniapanuu.
Tpanckpunuus. ['enernueckui
koJ. Opranuzanus reHoma BUPyCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MBbI UX JI€UCTBUSL.
Opranuzanusi reHoMa OakTepuit
AHTHOaKTepuaIbHBIC MPEnapaThl.
Opranuzanust reHoma 3yKapuoT
I'eHOMHOE peTaKTUpPOBaHHUE.

Tembl OcHoBHOe conep:kaHne JeATe1bHOCTD
IIKOJbHUKOB
Tema 1. OCHOBHBIE BEXU Pa3BUTHS [IpakTuueckas paborta
MouJekyasipHasi MOJIEKYJISIPHOM OMOJIOTHH. «Boinenenue [JHK u3

OaHaHay.
[IpakTuueckas paborta
«Mopgens JIHK-
OpUTaMmy.
[IpakTuueckas padora
«Onpenenenue
KauecTBa IpenapaTon
JIHK ¢ momoristo
CHEKTPODOTOMETPHUIY
(TIpu HATUYKH
000pyIOBaHUA).
[IpakTuueckas pabora
«PennukatuBHas
MaiuHa (urpa-
JIEMOHCTpPALIUS )».
[IpakTuueckas padbora
« TP (Mmoxens
aMIUIMpuKaLys Ha
Oymare)y.
[IpakTuueckas pabora
«Cuna mpomMoTopay.
[IpakTuueckas padbora
«Pemnienune 3amaq Ha
T€HEeTUYECKUN KOJI.
Tpancaanus.
[IpakTuueckas paborta
«DonauHT GETKOBY.
Uccnenosarenbckas
pabota
«PacnpocTpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepHii».
[IpakTuueckas paborta




«PaboTta B OBpeMEHHBIX
FeHETUYECKUX 0a3ax
naHHbIX. [IpoBeneHue
In silico ananu3za

IIOCJIEIOBATEIBHOCTEN
TEHOBY.
Tema 2. [Ipenmer renernku. Kpatkas Ponesas urpa
MouJiekyasipHble UCTOpUS Pa3BUTHS PEACTABICHUS | «AJUIEIn».
OCHOBBI I'€HETHKH 0 HACJIEICTBEHHOCTH. Hccenenosarenbekui

(20 g)

OT reHa K npu3HaKy: KaKk
packpacuth Kota. Yto Takoe
npusHak? [lyTe OT reHa 1o
npu3Haka. Myranuu. Aseny.
['eTepo3uroTsl ¥ TOMO3UTOTHI.
JIOMUHaHTHBIC U PELIECCUBHBIE
AJUIEIIN.

I'eHbI CTpOAT OpraHu3M.
BxitoueHue 1 BBIKJIIOUEHHE
OonpIoro Hadbopa reHoB. Kak
KJICTKM TIOHUMAIOT, KAKUE TEHBI
JOJKHBI paboTaTh.

JIuCKpeTHOE HacIeA0BAHUE
PU3HAKOB. 3aKOHbI MeHaens:
OJIVH T'€H - OJIMH npu3Hak. Cxema
CKpelIMBaHus. 3aKOH
eaMHO00pa3usi THOPUIOB IMEPBOTO
NOKOJIEHUSA. 3aKOH PacIEIICHUS
IpU3HaKa BO BTOPOM MTOKOJIEHUH.
3axoHbl MeHaens: HECKOJIBLKO
I'€HOB - HECKOJIBKO TPU3HAKOB.
JuruOpuaHoe CKpeuBaHue.
He3aBucumoe pacxoxaeHue
xpomocoM. CleryieHHOe
HacJeI0BaHuUE.

B3aumonericTBre reHos.
AJenbHOE U HealIeNIbHOE.
Onpenenenue nona. [lonoseie
XpoMocOoMBbI. CaMIIbl U CAaMKH.
Bnusaue gpakTopoB oKpysKarolei
cpenbl. XpOMOCOMHOE
onpenenenue noia. [lomoseie
xpoMocomsbl. [Ipobrema
JOIIOJTHUTENIBHON X-XPOMOCOMBI Y
KEHILIMH. TpexX1uBEeTHbIE KOIIKH.

poeKT MyTareHHbie
(bakTOopHI.

Ponesas urpa «Cyansb6a
KJIETKW». [ eHbI-
NEPEKITFOYATEINH.
[IpakTueckoe 3axanue
«ANTOpUTMBI 1JIA
KIIETOK.
[IpakTueckoe 3axanue
«EnunooOpaszue
IIEPBOI0 ITIOKOJICHUS.
IIpakTyeckoe 3ananue
«Pacuiensienue Bo
BTOPOM IIOKOJICHUMY.
Hccnenosarenbckuii
IIPOEKT «3aKOHHI [
Mennes B
JOKCIIEPUMEHTEN.
[IpakTueckoe 3ananue
«Pemerka Ilenneray.
[IpakTueckoe 3ananue
«HacnenoBanue,
CLICIJIEHHOE C ITOJIOM.
[IpakTueckoe 3ausTue
«B3aumMoaencTBus
reHOB (MOAEIHPOBAHUE
CUHTE3a U TPAHCIIOPTa
MUTMEHTA B KJIETKY)».




Tema 3.
MouJiekyJasipHbIe

OCHOBBI CeJIEKIHU
(28 1)

['eHbl B mONyJIALUsAX: BEIUKOE
paBHoBecue. [Tonymsiuus. YacTtoTsl
BCTPEUYAEMOCTH MPU3HAKA U
anend. YpaBHeHue Xapau-
Baitn6epra. I[omymsiuu
MEHSIOTCSI: YUCIIEHHOCTD,
MUTpAIHS ¥ BBIOOp CymIpyTa.
DaKTOpbI, KOTOPHIE BHIBOJSAT
MIOMYJISIIIUIO U3 paBHOBECUST Xap/u-
Baitn6epra. UucineHHOCTh
nonyssiuu. Ponesas urpa
«Iddext ocHoBaTens». Hpeid
reHoB. Myranuu. Hecirywyalinoe
ckpemuBanue. M3osmusi.
[Tonynsiuuu MEHSIOTCS:
€CTECTBEHHBIN 0TOOp. MexaHusm
JIEUCTBUS €CTECTBEHHOT0 0TOOpA.
JIBroKymuii oToop.
MoaudukanronHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOEHHOCTH MOJU(UKAITMOHHON
n3MeHunBocTH. HaciemoBanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonuuecTBeHHBIE TPU3HAKMY.
CpenoBast ”BMEHYHUBOCTh
npusHaka. Koaddurment
HacleayeMoCTH pu3Haka. OTBeT
Ha otOop. [Tonck reHon
KOJIMYECTBEHHBIX MTPU3HAKOB.
ODHOHYKIECOTUAHBIE BAPUAHTHI
reroB. JIHK-uun. ITotHOreHOMHBIN
aHaJIN3 acCOIHaIN.

«OMBD» HaJI TCHOMOM.
[Toctrenomuas spa. OOpaTHas
reetuka. «OMHUKCHBIE»
uccnenoBanus. [Iporeom,
MeTa0o0M. JloMecTuKaus 1
LHEHTPbI TEHETUYECKOTO
pazHooOpa3sus. [loncku pacTenuii ¢
«XOPOIIMMUY» TPU3HAKAMH TSI
yenoBeka. LleHTpbl reHeTUYeCcKoro
pasHooOpasus. Hukomnaii iBanoBuu
Basuios. Cenexuusi.
Kombunarimonnast u ruGpuHas
cenekuus. I'ereposuc.

[IpakTueckoe 3ananue
«YacToTsl anene,
TE€HOTHUIIOB U
(hEeHOTHUTIOBY.
UccnenoBarensckuii
IPOEKT «AHAIU3
T€HETUYECKOMN
CTPYKTYPBI OMYJISIUN
(Ha OCHOBE 3aKOHA
Xapnau-Baiinbepra)y.
Ponesas urpa «9ddekr
OYTBIJIOYHOTO
TOPJIBIIIKAY.

PoneBas urpa
«EcTecTBeHHBIN
0TOOP».
Hccnenosarensckue
paboThI
«MoaudukanmoHHas
U3MEHYUBOCTD
pacTeHuil B peaenax
BaIlIETO MECTa
KUTEIbCTBAY.
[IpakTyeckoe 3axanue
«ATPOHOMBD.
[IpakTyeckoe 3axanue
«I"omoiornueckue
pAIbI HACIEACTBEHHOM
U3MEHYUBOCTH.




CoxpaHHUTh U U3YyYUTh T€HBI, YTOOBI
MeHATh Oynyuiee. Kak npaBuibHO
XpaHuTh reHsl. Komteknun
TEHETUYECKUX PECYPCOB PACTECHHUIA.
[TpakTuky™m u/mm
HCCIIEIOBATEIIbCKUN ITPOEKT:
MeTopI KyIbTUBHPOBAHUS 1N Vitro
JUIS. COXPAHECHUSI TEHETUYECKUX
PECYpPCOB pAaCTEHHUM U IS
YCKOPEHHOM CEJICKIIUH
['eHeTUEeCKME HEHTPHI B HAILICH
cTpane. I e 3aHumMarorcs
TCHETUKOW U TCHOMUKOM 1T HY KT
CEJIbCKOI'0 XO35MCTBA.




		2023-09-14T14:48:26+0400
	009bbd74f2f8858527
	Дынина Н.Г.




