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IHHOACHUTEJBHASA 3AITMCKA

AKTYaJIbHOCTh M Ha3HaueHue mnporpammbl. I[Iporpamma paspaborana B
COOTBETCTBHH C TpeOoBaHusiMU DenepalibHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 0OImero oOpa3oBaHUs, OPHEHTHPOBAHA Ha oOOeCreYCHUE
WHJUMBHUIYaJbHBIX MOTpEOHOCTENM OOyYalolMXCsi W HampaBjieHa Ha JIOCTUXKEHUE
IJIAHUPYEMBIX PE3yJIbTATOB OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS C
y4eTOM BBIOOpa Yy4YaCTHHMKAMH OOpa30BaTEJIbHBIX OTHOILICHUM KYpCOB BHEYPOUYHOU
NEeSTENBLHOCTU. ITO MO3BOJISET 00ECIeUnTh EMHCTBO 00s3aTeNbHbIX TpeboBaHuit GI'OC
BO BCEM IPOCTPAHCTBE IIKOJIHLHOTO OOpa30BaHMs: HE TOJBKO HAa YPOKE, HO M 3a €ro
IpeJIeIaMHu.

AKTyalqbHOCTh  peaju3allid JAaHHOW  TpOorpaMMmbl  OOYCIIOBJIEHA  CcaMou
0COOEHHOCTHIO MPOEKTHO-UCCIIEOBATEIILCKOM AEATENHHOCTH. DTa ACSITEIIBHOCTD JICKUT
B OCHOBE IM03HABATEJILHOTO MHTEpEca peOeHKa, SABISIETCS 3aJI0rOM YMEHUS TIAHUPOBAaTh
J00bIE IEUCTBUS M BAXKHBIM YCIIOBUEM YCIICIIHON peanu3anuu uaei. Jlroobie naMeHeHus
COBPEMEHHOI0 OOIIeCTBAa CBSI3aHbl C MPOEKTAMU U WCCIECAOBAaHUSAMH — B HaYKe,
TBOpYECTBE, OM3HECEe, 0OIIECTBEHHON XU3HU. [103TOMY Ba)KHBIM AJIEMEHTOM Pa3BUTHS
JUYHOCTH O0O0YyYaromierocst sBisieTcss (OPMUPOBAHHWE OCHOBHBIX HABBIKOB IMPOEKTHO-
UCCIIE0BATENBCKOM NESITENBHOCTH.

[Iporpammoii mpeaycMOTpeHO (HOPMHUPOBAHUE COBPEMEHHOTO TEOPETHUECKOTO
YpOBHS 3HAaHUW, a TaKkKe M TPAKTUYECKOTO ONbITa paboThl ¢ Ja0OPATOPHBIM
000opyI0BaHMEM, OBJIAJICHUE MPUEMaMH HCCIEIOBATEIbCKON NesTebHOCTH. MeTo bl
OopraHu3anmuy  O0pa3oBaTENIbHOW W  HAYYHO-UCCIIENAOBATEIHLCKOW  JEATEIHLHOCTH
npeaycMaTpuBaOT (GOpPMHUPOBAHUE y OOYYAIOLIMXCA HECTAHAAPTHOTO TBOPYECKOTO
MBIIICHUS, CBOOO/IbI CAMOBBIPAXKEHUSI M UHANBUIYATIbHOCTH CYXKICHUM.

Jns moyiHOro yyera MOTPEOHOCTEM ydaluxcs B MPOrpamMMe HUCIOIb3YyeTCs
mudPepeHIMPOBAHHBIA TOAXOJ, YTO CTUMYJHPYET VY4alIerocs K YBEIWYECHUIO
NOTPEeOHOCTH B MHAMBUAYATbHON, MHTEIUIEKTYaJIbHON U MMO3HABATENILHON JESTENHHOCTH
Y Pa3BUTHIO HAYYHO-HCCIIEA0BATEIbCKUX HABBIKOB. [IporpamMma ctaneT BocTpeOOBaHHOM
B MEPBYK OuYepelb MIKOJbHUKAMHM, KOTOpPbIE HMEIOT CTOWKHWWA MHTEpEC U
COOTBETCTBYIOIIYK) MOTHBALIMIO K U3YUYECHUIO IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA,
€CTECTBCHHBIM HayKaM U TEXHOJIOTHSM.

B noapocTtkoBOM Bo3pacTe yyamuecs: IposiBIISIFOT CBOO 3aUHTEPECOBAHHOCTD B TOU
WM WHOM o00JacTH 3HaHWM, HAay4yHOM HampaBiIe€HUU WU HOpodeccuoHaIbHON
nesTenbHOCTU. Takum 00pa3oM MPOUCXOIUT (POPMHUPOBAHUE T[MO3HABATEIBHOU U
npo¢eCCUOHAIBHOM COCTAaBJISAIONIEH JIMYHOCTH, TTOMOTAET y4YallleMycsl B ONpe/IeICHUN
OyIy1Iero >KM3HEHHOT O MMYTH U B MPO(eCCUOHATBLHOM BbIOOpE MOCIE OKOHYAHUS IIIKOJIBI.
[Tomo6HOrO posa 3aMHTEPECOBAHHOCTh CTUMYJIMPYET MOCTOSIHHOE JKEJIaHUE HIKOJIbHUKA
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MOJIYYEHUIO HOBBIX B TOM YHCIIE€ MPAKTUYECKUX HABBIKOB, a TaKKE€ MOTHBHUPYET
ydanierocs Ha npoQpoprueHTaIuio.

[IporpaMma HanesneHa Ha MOMOILb PEOCHKY B OCBOCHHHM OCHOB OpPTraHMU3AlMH U
OCYILIECTBIICHUS] COOCTBEHHOM MPOEKTHO-UCCIIEI0BATEIbCKOM JIEATEIBHOCTH, a TAK)KE B
npuoOpeTeHNH  HEOOXOJWMOTO  OmbITa Ui paOOThl  HAaA  WHAMBUAYAIbHBIM
UCCIIEIOBAaHNEM WJIH MPOeKTOM. [IporpamMma momMokeT MIKOJIBHUKY B Oojiee TIryOoKoM
U3YYEHUH MHTEPECYIOLEH ero 00JacTu €CTECTBEHHBIX HAyK, a TAKKe B MPUOOpPETEHUN
BOXHBIX COIMAJBHBIX HABBIKOB, HEOOXOIUMBIX TSI MPOAYKTHBHOW COIMAIM3AINHA H
dbopMUpOBaHUS IPAKIAHCKON MO3UIIUU:

— HaBBIKA CAMOCTOSITEJIBHOTO pENICHUS! aKTyaJIbHBIX WCCIIEN0BATEIbCKUX WM
MPAKTUYECKUX 3a/ad, BKIIOYAIONMIETO B ce0s YMEHHME BHUJIETh M aHAJIU3UPOBATH
npoOiemMbl, HYXKIAIONMECs B PEIICHWH, YMEHHE JCeTAbHO TNpopabaTbiBaTh U
peann30BbIBaTh CIOCOOBI Pa0OTHI C HUMH, YMEHUE TUTAHUPOBATH COOCTBEHHYIO PabOTy U
CaMOCTOSITENTbHO KOHTPOJIMPOBATH CBOE MPOABMKEHHUE K JKETTAEMOMY PE3YIIbTaTYy;

— HaBbIKa TEHEPHUPOBAHHSI U OPOPMIICHUS COOCTBEHHBIX HJCH, OOJCUYCHUS WX B
yIOOHYIO AJIsl pacTipocTpaHeHus Popmy;

— - HaBbIKA YBAKUTEIHLHOTO OTHOIICHUS K UY>KHM B3IJISLIaM U UesiM, 0(OPMIICHHBIM
B paborax JApyrux JIOJeH, APYrMX aBTOPOB — BIAJETBIEB HHTEIICKTYaIbHON
COOCTBEHHOCTH;

— HaBbIKa  MMYyOJMYHOTO  BBICTYIUIEHHS  mepel  OOJbIIOW  ayAMTOpHUEH,
apryMEHTUPOBAaHUS M OTCTaMBaHUS CBOEH TOUKM 3PEHHs, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIHBIX, YOSKICHHs APYTUX B CBOCU MPaBOTE, MPOJBUKCHHS CBOUX
UJIE;

— HaBbIKa pabOThl CO CHENHUATM3UPOBAHHBIMUA KOMITBIOTEPHBIMU IPOTPaAMMaMH,
Ja00paTOpHBIM  O00OPY/IOBAaHHEM, TEXHUYCCKUMHU YCTPOWCTBAMHU, OHOIMOTCUHBIMH
dboHTaMM M UWHBIMH pECypcaMu, C KOTOPBIMH MOXET OBITh CBSi3aHA TPOEKTHO-
UCCIIeIOBATEIbCKas ACSITENbHOCTD HIKOJIbHUKA.

Kpome Ttoro, pabora MmIKOJTbHHKA HaJ MPOCKTOM WM HUCCIEIOBaHHEM OyAeT
CrI0cOOCTBOBATh M PA3BUTHIO €0 aJ€KBATHOM CAMOOIICHKH.

BapuaHThI peaju3anuu nporpaMmmbl M popmMbl NpoBeIeHUs 3aHATHIA.

JlanHasi TporpaMMa paccyWTaHa Ha paboTy CO IIKOJbHUKaMU 5-9 KIIaccoB.
[legarory BaxkHee aKIEHTUPOBATh CBOE BHUMAHKE HE CTOJIbKO HA KaueCTBE pe3yJibTara
MPOEKTa WM UCCIIEIOBAaHUSA, CKOJIBKO Ha TOM, YTOOBI y4allUics MOJTydal 3HaHUSI B TOM
YHUCJIE U Yepe3 BHITIOJIHEHUE MPAKTUUECKOTO 3aJJaHus, JeJIall BBIBOABI U YMO3aKIIOUCHHUS
Ha OCHOBAHMU CBOETO WCCIIECOBAHMS, Y4YWJICS CpPaBHUBAaTb €ro pe3yJbTaThl C
TEOPETUYECKUM MATEPUATIOM U MCCIICIOBAHUSIMU IPYTUX MIKOJLHUKOB. Takum 00pazom,
IIKOJIbHUK OCBOUT OCHOBBI MPOEKTHO-UCCIIEI0BATENHCKON IEATEIHHOCTH U TPHOOpETET

HAaBBbIK KpHTH‘I@CKOFO OTHOIIICHUA K MaTepI/IaHy.
OnepaTtop 340 000 "KomnaHus "TeH3op"
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[Iporpamma pa3buTa Ha MOJIYJH, KOTOpPbIE MOTYT OBITh HCIOJIb30BaHBI JIMOO
YaCTMYHO, JMOO0 TOJHOCThIO. Tak Moaynb «Kak J>KMBOTHbIE M pacTeHUS
MPUCTIOCA0IMBAIOTCS (IBOJIIOIMOHHAST SKOJIOTHS) TPEIOIaraeTcs Aisd U3y4eHHUs B 5
uii 6 kjmacce B TedeHWe ojaHoro roaa (34 wyaca B rox). Moaynu «OCHOBBI
pacteHueBoacTBa» MU «buorexHomorus» paccuutaHnsl Ha 68 4YacoB MU MOTYT OBITh
peanu3oBaHbl B TeUeHUH 2-X JeT (o 34 yaca B roa) win B TeueHuu 1 roga (68 yacoB B
rog). Bo BTopom ciiydyae BO3MOXHO MpOXoxjaeHHe oboux wmoayied («OCHOBBI
pacTeHneBoACTBa» B 7 win 8 kiacce, «buotexnomorun» B 7 nin 8 kiiacce). AHAIOTUYHO
Moayinu «MonekysipHble OCHOBBI (pr3nosioruu u dapmakonorun» u «MosekynsipHbie
OCHOBBI CEJICKIIMI» pacCYUTaHbl Ha 68 YaCOB U MOTYT OBITh peaM30BaHbl B TEUCHUH 2-
x Jiet (1o 34 yaca B roa) wiu B TeueHuu 1 roga (68 gacoB B roxa). Bo BTopoMm ciydae
BO3MOXHO MPOXOXKIACHUE 000ux Moayieil («MoneKylspHble OCHOBBI CENEKIIMN» B 8
kJacce, «MosekynspHble OCHOBBI (PM3HOJOTUHU U (hapMakoIorum» B 9 kiacce).

MOXHO pPEKOMEH/I0BATh HCIOIb30BaTh MOAynH «Kak »XHWBOTHBIE M PacCTEHUS
npucrnocadnuBaoTcs», «OCHOBBI PAaCTEHUEBOJCTBa», «MOJEKYISIPHbIE OCHOBBI
CEeJIEKIIMU» B KaU€CTBE HEMPEPHIBHOIO 00pazoBaTeibHOTO 1KKIA (5-9 knacc o 1 yacy B
HEJEN0) I KJIacCOB arpoOMOTEXHOJIOTMYECcKOoW HampaBieHHocTd. Mopaynu «Kak
KUBOTHBIE M pacTeHHUs NpucrnocadbauBaioTcs», «buorexnomorun» u «MoleKyssipHbie
OCHOBBI (PU3MOJIOTUH U (PAPMAKOJIOTUN» B KaU€CTBE HEMPEPHIBHOIO 00pa30BaTEILHOIO
mukiaa (5-9 xmacc mo 1 yvacy B Hemenio) Uil KJIacCOB OMOTEXHOJIOTHYECKOTO WITU
MEUIUHCKOTO HAIPABICHUM.

B3aumocBsa3b ¢ nmporpammon BocnuTaHus. [IporpamMmma kypca BHEYpOYHOU
NEATeNIbHOCTH pa3paboTaHa C Y4YeTOM pEKOMEHAAlUMid MNPUMEPHON MPOrpaMMbl
BOCIIUTAHUS, YYUTHIBAET IICUXOJIOrO-1€IarOTMY€CKUEe 0COOCHHOCTH JAHHBIX BO3PACTHBIX
KaTeropui. ITO MO3BOJISIET HA MPAKTUKE COCAMHUTH OOYYArOUIyI0 M BOCHHUTATEILHYIO
JeSITENbHOCTD I€/1arora, OpUEHTUPOBATh €€ HE TOJIBKO Ha MHTEJUIEKTYalbHOE, HO U Ha
HPaBCTBEHHOE, COLMAJIbHOE Pa3BUTHE PEOCHKA. DTO MPOSIBISAETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIHTATOB PEAIU3AUU MPOTPaMMbl BHEYPOUHOM
JEeATENIbHOCTH, HAIEAIINX CBOE OTPAKEHUE U KOHKPETU3ALMIO B IPUMEPHOU MPOrpaMme
BOCITUTaHUS;

— B BO3MOXKHOCTH KOMILUIEKTOBAHUSI Pa3HOBO3PACTHBIX TPYyHN ISl OpraHu3aluu
npoOpUEHTAIMOHHON  JESATETbHOCTA IIKOJBbHUKOB, BOCIHUTATEIILHOE 3HAUYCHHE
KOTOPBIX OTMEYAETCS B MPUMEPHOM MPOrpaMMe BOCIIUTAHUS;

— B MHTEPAKTUBHBIX (opMax 3aHATUA IS IIKOJIBHUKOB, OOECTIEUMBAIOLIUX
OOJBIIYI0 WX BOBJICYEHHOCTh B COBMECTHYIO C TMEJaroroM U JPYyTUMH JEThbMHU
JESITEIHHOCTh U BO3MOKHOCTH 00pa30BaHMs Ha €€ OCHOBE JIETCKO-B3POCIIBIX OOIIHOCTEMH,
KJIFOUEBOE 3HAYEHHE KOTOPBIX [UJIi BOCHUTAHUS TOJYEPKUBACTCS MPUMEPHOU

MpOrpaMMOr BOCITUTAHUS.
OnepaTtop 340 000 "KomnaHus "TeH3op"
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Oco0eHHOCTH Pa0OTHI YUMTEISI IO MpOorpamMMme. 3ajgaya yYuTeNIsl COCTOUT B TOM,
4YTOOBl  COMPOBOXKIATh Mpolecc MNpodhecCUOHATBHOM OpUEHTAllMM  IIKOJbHUKA,
packpbIBasi MOTEHIIMAJ KaXKJIOTO Yepe3 BOBJICUYCHHE B MHOTOOOPA3HYIO NEATEIbHOCTD,
OpraHU30BaHHYIO B pa3HbIX hopmax. [Ipu s3ToM pe3ynabTaToM pabOThl YUUTENS B IEPBYIO
ouepellb SBISIETCA JUYHOCTHOE pa3BUTHE Yydamierocs. JIMUHOCTHBIX pPe3yJibTaTOB
YUUTENIb MOXKET JOCTHYb, YBJIEKas yYE€HHKAa COBMECTHONW W HMHTEPECHOM UM 000UM
NEATeNIbHOCThIO,  yCTaHaBJMBass  BO  BpeMs  3aHATHN  JOOpOXKeNaTesbHYIO,
MOJICPKUBAIOIIYIO0 aTMOC(EpPy, HAChIIas 3aHATHS IIEHHOCTHBIM COACPKaHUEM.

[IpumepHas cxema mpoBeIeHUS 3aHATHH 110 MpOrpaMMme:

1. ObObsacHEeHHE TEOPETUYECKOTO MaTepHalia o TeMe.

2. IlogroroBka K OHKCHEPHUMEHTAILHOMY 3aHSATHIO, OOCYXJEHHE OOBEKTOB IS
MPAKTUYECKOTO 3aHSATHUA.

3. TlpoBeneHune mpakTUYECKOTO 3aHSATHSI — OCHOBHAS 3a/1adya OCBOCHHE METOIOJIOTHH
JAHHOT'O SKCIIEPUMEHTA.

4. [lo OKOHYAaHWM TMPEIJIOKUTH JETAM, KOTOPbIE€ 3aMHTEPECOBAIUCH JAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B UCCIEAOBATEILCKUN MPOEKT. s 3TOro HeoOXOoaMMO
00CYyIUTh OOBEKTHI, KOTOpbIE YYEHUK OyJeT UCCIeoBaTh, COCTaBUTh IUIaH
HKCIIEPUMEHTA.

5. Tlomoub yueHUKY MpoaHATU3UPOBATh PE3YIbTaThl IKCIIEPUMEHTA.

OueHuTh pe3yNbTaThl MPOEKTHO-UCCIEA0BATENbCKON NEATEIbHOCTH IIKOJIbHUKOB
MOXKHO B TIpOLIECCE€ 3alluThl MMH CBOUX pabOT B paMKax IIKOJbHOM Hay4HO-
MIPAKTUYECKON KOH(DEPEHIUH.

OnepaTtop 340 000 "KomnaHus "TeH3op"
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COJIEP’)KAHUE KYPCA BHEYPOUHOM JEATEJIbHOCTHU

Monyab «Kak :KHBOTHBIE U PACTEHUS PUCTOCAOIUBAKOTCH» (3IBOJTHIHOHHASA
3K0JI0THS) 5-6 KiIacchl (34 yaca)

1. Mbut uccnedyem sncugvie oo6vekmot (6 uacos)

CBolicTBa M CTPOEHUE KUBBIX OPraHU3MOB (CTpoeHue KieTku). Bua, ocoOb —
OpraHu3M Kak equHas cucrema. Apanrauuu (npucnocodnenus). [lonsatue romeocrasa
AKUBOT0 opranuizma. CrocoObl ero noaaepKaHusl.

[lonsitue BapuatuBHOCTH Tpu3Haka. ccienoBarenbckue paboThl «Bce 1nu
(cunMIBI, O€NKHU, Oepe3bl U T.11.) oguHakoBbie? DoToKBECTY.

Orpanuuenuss mopdororndeckux u ¢Guzuosornueckux axantanuii. [louyemy
OpraHu3Mbl HE CTAHOBSTCA OCECKOHEYHO OOJBIIMMHU, MAJICHBKUMH, BCESTHBIM.
[Tpaktuyeckas padora «CocTaBisieM KHUTY PEKOPAOB PACTEHUN M SKMBOTHBIX HAIIETO
Kpasp».

2. Bnusanue okpyscaroweit cpeovt na scugwle opzanusmol (12 uacos)

@dakTopbl OKpYKarollel cpeapl (aOMOTHYECKHE, OMOTUYECKUE, aHTPOIOTEHHBIE).
[Tpumepbl  abuoTHueckuX (PaKTOPOB, OKa3bIBAIOIIMX OCHOBHOE BIMAHHE Ha
KU3ZHENEATEIbHOCTh  JKMBBIX  OPraHM3MOB:  TEMIlepaTypa, CBET,  BJIAXHOCTb.
[Tpaktuyeckoe 3anstue «l{BeT u Temuo» (KyOMKH JibJia B3BECUTb, MOJOKUTH B YaIIKU
[letpu Ha pasHolBeTHYIO Oymary, yepe3 30 MUHYT B3BECHTb 3aHOBO — KTO OBbICTpee
pactasin). [Ipaktuueckoe 3ansiTue «YTo pactBopsiercs B Boje» (dKcrepuMeHT « Kuakuit
nom»). [Ipaktuueckoe 3anstue «Jluddysus BemecTB B Bojge (pacTBOpHI)», «/[BukeHue
pacTBOpoB Mo 1BETKY». [lpakTmueckoe 3anstue «Jlem mmaBaer B Boje (aiicOeprw,
3aMep3aHue BoJoeMoB)». [IpakTuueckoe 3ansTue «Jleq npu 3amMmep3aHuy pacuIupsieTcs»
(pa3pylieHue kaMHsl (I0OYBOOOPA30BAHNE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTHM  NPUCIIOCOOJIEHHUS  KUBBIX  OPTaHU3MOB K
abnotnueckuM (paxktopam. [IpucrnocoOsieHrss K OCHOBHBIM a0MOTHYECKUM (aKkTopam:
TeMIepaTypa, BIaKHOCTh W cBeT. [lpaktuueckoe 3anstue «llly6a» (kyOuku nbaa
3aBEpHYTh B pa3HbIN MaTepual, B3BecuTh). [Ipaktuueckoe 3anarue «IIurMeHTsD (MOKHO
pasnenuTh Ha BaTMaHe kpacurenu u3 (diaomactepoBy». [Ipaktuueckoe 3anstue «Kak
YKWBOTHBIE IJIABAIOT B BOJIE» (DKCIEPUMEHT C ITUIIETKOM).

HccnenoBarensckue paboThl «BnusiHue cBeTa (Teruia, BIaKHOCTH, COCTaBa MOYBHI)
Ha pAacTEHHUs B ECTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCJIOBHSAX» (Ha JIOCTYITHOM
MaTepuase).

3. Bzaumooeiicmeusn jcugvix opzanuzmos (4 uaca)

buotnueckue (bakTOpBHI. 3aKOHOMEPHOCTH pa3BUTHUSA ME>KBHUIOBBIX
B3auMoOTHomIeHu. KosBomtonus (XUIIHUK-KEPTBA; Napa3uT-XO035IMH) DBOJIOLUS
cTpareruii noOepiBanHust nuiu. CouuanbHOCTh. Bupbi-Becenenunl. [lepeyens pactenuii-
320nBIATPNOOTHOIIGHIUSM
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YKUBOTHBIX MPHU AOOBIBAHUU MUITU (KOPMYIIKH ISl ITULL, TSI TOPOJICKUX WU CEITbCKUX
KUBOTHBIX). BebO-kamepnr». MccnemoBarenbckasi paborta «PacmpocTtpaHeHue BUIOB-
CHUHAHTPOIIOB B HAaIIEHi MECTHOCTH.

4. Yenoeex 6 ycuznu pacmenuit u xcusomnuix? (6 uacos)

Antponorennsie ¢paktopsl. [IpaBaa iu, 4To nepBOOBITHBIE JIFOIU KUIN B TAPMOHHUH
¢ npuponor. ONOMAIIHUBAHUE U NPUPYUYECHUE KUBOTHBIX U PACTCHHM. 3a4€M CIacarthb
BBIMUpAIOUIME BUIBI, KaK 3TO jAenarh. KynbTypHblE pacT€HUs U WX JUKUE TPEIKH.
[Touemy BaxHO MX cOXpaHATh. PazHOoOOpa3ue KyJbTypHBIX PACTEHHN M MX 3HAYEHUE B
®KU3HU yenoBeka. KpacHas kaura Baiei teppuropun. Oco60 oxpaHseMble TEPPUTOPHH,
3anoBenHuku Poccun u mupa. [lpaktuueckas pabora «PazHooOpasue KyiabTypHBIX
pacTEeHUH B BallleM PETUOHE.

HccnenoBarensckas padota «BiusHue aHTPONOreHHBIX (PAKTOPOB Ha pa3BUTHE
pacTeHuii B TOPOJIe/HACEIIEHHOM ITyHKTE.

Okckypeusi/mpaktudeckas padora «OOIIT B Bamem pernoHe — YHHUKaIbHBIC
O0OBEKTBI TPUPOABDY.

5. Okonozuueckue nuuiu (6 uacoes)

buocdepa — onHa u3 BaxkHeHmMx obonoyek 3emiid. UTO Takoe «3IKOJIOTUYECKUE
HUIIM» W Kak oHU ¢opmupytorcs? dopMupoBaHHe 3HAHUN MO OHMOPa3HOOOpaA3HIO
KU3HEHHBIX  (QOpM,  TOBEICHYECKHX  NPHUCHOCOOJNICHUM,  MOAM(PUKALMOHHAS
M3MEHUYMBOCTH (Ha 0a30BOM ypoBHE). PacTuTensHble cooOmiecTBa U X TUIbl. Pa3Butne
Y CMEHBI PaCTUTENIbHBIX COOOIIECTB.

UccnenoBarenbckue pabOThl «IKOJOTMYECKUE HUIIM BOKPYr TeOs — ONMUCaHHe
dakTopoB oOKpyxaromiei cpeas». MccnemoBarenbckue padoTel «DeHonornueckue
HaAOJIIOIEHUS».

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

Uro-Takoe pacTEeHHEBOJCTBO: OCHOBHBIE (DaKTOPhI BBIPAIIMBAHUS PACTCHUI.
Hctopus pa3Butus arpoxumMudeckux 3HaHui (paborel M.B. Jlomonocoga, 0. JIubuxa,
Bbyccenro, B.B. JokyuaeBa, K.A. Tumupsizena, I1.A. Kocteiuera, JI.H. [IpsuumHukoBa
u ap.). [lpaktuueckas padota «bouka JInouxay.

2. Aepomexnuueckuit skcnepumenm (6 uacoes)

[IpaBusia TOCTAaHOBKH arpodKCHEepuMeHTOB. IlocTaHOBKa HSKCIIEPUMEHTOB C
pacteHusiMu. BbIOOp TeMbl, cOCTaBJICHHE THIOTE3bI, LU U 3a/ad SKCIEPUMEHTa I10
BBIDAIIMBAHUIO PACTEHUM B KOHTposmpyemoi cpene. KoHTpoiau, mNOBTOPHOCTH,
npoBefieHue dKcnepuMeHTta. [lmanupoBanue »skcnepuMeHTa. OIEHKa pe3ysbTaTOB
sKkcriepuMenTa. VccnenoBatenbckas pabora «DakTopel, BIUSIONMIME HA TPOpacTaHUE
ceMsiH (POCT TPOPOCTKOB)».

OcBoCHHE TEXHOJIOTHU KPYTIIOTOAMYHOTO BRIPAIIMBAHUS CANATAR Y MHKPO3CACHM
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B KOHTPOJIMPYEMBIX HMCKYCCTBEHHBIX YCIOBUSX. COOp YCTaHOBKHM ISl BBIpAIIMBAHUS
pPacTEHUI B KOHTPOJIIMPYEMBIX YCIIOBHSIX.
3. Ponb xumuueckux ynemenmos ¢ numanuu pacmenut (20 yacog)

Bona. PactBop. BbITsbkka. AHHMOHBI, KaTHOHBI, 3JEKTPONPOBOAHOCT M pH
pactBopa. Posib XMuMUYECKUX 2JIEMEHTOB B MIUTAHUU pacTeHul. [lonydenne nuraTenbHbIX
BelIeCTB pacTeHusMU. [IpakTuyeckas padora «CxeMbl MUTATENbHBIX pacTBOpPoB. Pacuer
7103 yI0OOpEHUM U1 MUTATEIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHuyeckue, MUHEpalbHble, MHKpPOOMOJIOrudeckue. TuIbl
nuTaHusi pacTeHuil. Bo3aymHoe u MuHepanbHOE (KOPHEBOE) NUTAHUE PACTCHHM.
TpaHCOPT MNHUTATENBHBIX BEMIECTB PACTECHUN: BOCXOIAIIMA M HHUCXOISAIIUNA TOK.
Baxwuetimue kanuitaeie, pochopHbIC U a30THBIE yI0OpeHUs, UX cBoMcTBa. [IpocThie u
cinoxuele ynobpenusi. [lpaktuueckas paborta «llpaBuia cMmemmBaHus yHIOOpEHUID)
[Tpaktnueckas pabora «IluTanue pacTeHUIl: TEXHOIOTUS IPUTOTOBICHUS MUTATEIbHBIX
PAcTBOPOB VISl PA3HBIX KYJIBTYP».

PocT u pa3BuTHE pacTeHHMii: 3Talbl OHTOreHe3a, (PaKTOPhI, BIUSAIOIIME HA POCT
pacTeHuil: CBeT, TIyCTOTa NOCAaJAO0K, nuTaHue, cyocrpar. Ilpaktuueckas pabdora
«MOHUTOPUHI MUHEPAIIBLHOI'O [TUTAHUS PACTCHUI.

OCcoOOEHHOCTM MUTAaHUS PACTEHU a30TOM. A30T M €ro 3HAaY€HUE B KU3ZHU
pactennii. DopMbl a30Ta U UX MPEBPALICHUE B MIOYBE.

Uctounuku docdopa mist pacrenus. 3HaueHue Gpochopcoaepx aninx coeTMHEHUN
B KJeTke. Posib Makposprudeckux coequHeHuil pochopa B sHEPreTHuecKoM OOMEHE.

Bnusaue kanus Ha (uU3MYECKHWE CBOWCTBA MPOTOIUIa3Mbl, Ha (EPMEHTHI
YIJIEBOJIOPOIHOTO 0OMeHa, CUHTe3 OenkoB U Ap. Ponb kanusa B mojjiep>kaHud HOHHOTO
OanaHca B TKaHSX, B IPOLIECCAX CAMOPETYJIALIIH.

PerynaropHas u cTpykTypooOpa3oBaTeibHas pOJb Kajlblud. YYacTHE B
00pa30BaHUM KJIETOYHOW CTEHKH, MOJAECPKAHUU CTPYKTYPhl MEMOpaH U PEryJsalus UX
IIPOHUILIAEMOCTH.

3HadyeHHe MarHusg B MeTaboiu3Me pacTeHuid. MarHuii B coctaBe xJopoduiiia,
CXOJICTBO XJIOpO(HIUIa U TeMOTJIO0MHA KaK CBHUJAETEIHCTBO €IMHCTBA OPraHUYECKOTO
MUpa.

Cepa 1 ero OCHOBHBIE COEJUHEHUS, UX POJIb B CTPYKTYPHOM OpraHU3alliy KJIETKH,
Y4aCcTHE B OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMAX.

Muxkposnementsl. [IpeacraBneHuss o pojid MHUKPOIJIEMEHTOB B MeTabOIM3Me
pacteHuil. OCOOEHHOCTH MOCTYIUIEHUS MHUKpPO3JIEMEHTOB B pacTeHus. CHHeprusMm u
AHTAarOHU3M JJIEMEHTOB IIUTAHUS PACTCHUM.

PacturenpHas OUarHoCTMKa M METOJbl MACHTU(PHUKALUMU HEI0CTaTKa/U30bITKA
aneMeHToB nuTanus. [IpakTuueckas pabora «PacturensHas TuarHOCTUKAY.

HccnenoBarennbckas pabora «OlieHKa COCTOSTHUS KOMHATHBIX PACTEHUHM, pacTEHUMN
CTKHX> S0OWPOSHEHF (P
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HAJTUYHH )».
UccnenoBatensckass pabota «OneHKa BIMSHHUS Pa3IMYHBIX JJIEMEHTOB Ha
COCTOSIHME PACTEHU (COCTABICHUE PA3TUYHBIX TOJKOPMOK)».

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

[Tonsitue o peryndaropax pocta pacteHuil. CTUMYIATOPBI pOCcTa — PUTOTOPMOHBI
(aykcuHbl, THOOEPEITTMHBI, HIUTOKUHUHBI). THrHOuTops! pocta pacrenuii: 1. mpupoaHsie
(abcum3oBasi KMUCIOTa U HEKOTOpbIe (DEHOJbHBIE BellecTBa (MKyMapoBasi, KOpHUYHasi,
CAIMLIMIIOBAsL K-Thl), 2. CHUHTETHYECKUE (MOP(AKTHHBI, pETapaHThl, AE(POJUAHTHI,
NeCUKaHTbl, repOunuabl). @OUTOMOHUTOPUHI M OLIEHKA COCTOSHUS PacTEHMH.
CoBpemMeHHbIe criocoObl MoHUTOpUHTa. IlpakTuueckas padbora «OUTOMOHUTOPHUHI U
OLIEHKa cOCTOsIHUA pacTeHui. CoBpeMeHHbIE CITIOCOOBI MOHUTOPUHIa.

HccnenoBarenbsckas padora «BnusiHue rerepoaykCHHa Ha IpopacTtaHue (pocT Ha
pa3HbIX CTAUAX, B Pa3HBIX YCIOBUAX) PA3IMYHBIX PACTCHUII.

3amuTa pacTeHW OT BpeauTeNel: OCHOBBI Omometona. [Ipaktuyeckas pabora
«MHCeKkTapuu: paBUjia U YCIOBUS Pa3BEICHUS MOJE3HBIX HACEKOMBIX).

5. Boonas, necuanasa u nougennasn Kyaomypol, UX NPUMEHEHUE 6 6bIPAUUCAHUU
pacmenuii. Qusuonozusa pacmenuil (8 yacos)

Bopnnas, necyaHass U NOYBEHHAsl KyJbTypbl, UX NPUMEHEHHUE B BbIpalllMBaHUU
pactenuii. I[IpoBeneHue Bojbl B KOpHE M cTebne pacteHuil. [Ipaktuyeckas pabota
«KopHeBoe naBieHue».

Boaubiii pexuM pacTeHHil: CTpoeHHE YCTHUIL: (AKTOPHI, BIUSIONMIME HA HX
PacKpBITHE U 3aKpbITUE. 3HAYEHUE MEXaHU3MA PETYIISIUU UCTIAPEHMSI BIIATM PACTEHHUEM.
[Tpaktuyeckas padora «lIpurotoBienue npemnaparta yCTbUL METOAOM CIEIIKAY.

UccnenoBarenbckue paboThl: «BiusHue ycnoBuidl cojep:kaHus pacTeHUW Ha
KOJIMYECTBO YCTHUL.

doTocHHTE3 — YHUKaJIbHBIM Ipouecc pacteHuid. TemHOBas u cBeToBast (a3bl
dotocuHTe3a. 3HaueHne (GOTOCUHTE3A IS JKUBBIX Opranu3MoB. [IpakTudeckas padora
«DyHKIIMOHAIbHAs  JUAarHOCTUKA pPacTeHUM IO AKTMBHOCTH  XJIOPOIUIACTOBY
UccnenoBarensckass pabora «Ompenenenue xiopopmwma A u b, oieHka
(OTOCHHTETHYECKOM aKTUBHOCTHU PAaCTEHUI U (PAKTOPOB, BIUSIONIUX HA HEEH.

@akTOpBl pOCTa pacTEHUM: BO3AYX M a’panus. [log3emMHoe npIXaHUE pacTEHUN:
COCTaB TIOYBEHHOI'O0  BO3Ayxa, ra3zoo0MeH. ['a3oo0MeH mnpu OecrOYBEHHOM
BbIpamuBanuu. IIpaktudeckas padorta «Aspamus, CO2 u O2. [IpixaHue pacTEHHID».
[TpakTuyeckas padoTa «/lpIxaHue pacTeHUI: OLIEHKa MHTEHCUBHOCTH JIbIXaHUS PAaCTEHUN
Y TUTOZIOBY.

Uccnenosarensckue paboThl: «BnusiHMe crnoco0a BelpamuBaHus (cocTaBa

A9
[

3 EFEBEXOPAC FOM#ME)Tersop”
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6. Kyabmypnoie pacmenus. Coepemennvie acnexkmul cenexyuu (20 uacos)

Kak 4enmoBek cranm wHcmnosib30BaTh pacTeHud? CBsA3b pa3BUTUA LMBHIM3ALUU
YeJIOBEKa M OJIOMAalllHMBaHUs pacteHui. Jomectukanus. Juckyccus «JloMmectukanus,
BCE JIM PACTEHUS M IKUBOTHBIE, KOTOPBIE IKUBYT PAJOM C YEIOBEKOM UM
0JIOMAIIHUBAIOTCS ? MOXKHO JIM CUUTATh TapaKaHa OJJOMAITHEHHBIM dKHUBOTHBIM ?»

HacnenctBeHHOCT M1 M3BMEHYMBOCTD — OCHOBHBIE CBOWMCTBA KUBBIX OPraHU3MOB.
N3menuuBocth. Buabsl usmeHunBocTh. IlpakTuueckas pabdota «MoaudukannoHHas
U3MEHUYUBOCTh (JIUCThSI, UTOJIKK C OJTHOTO JIEPEBA)».

['en — wMaTepualbHBII HOCHUTENb HACJIEACTBEHHOCTH M HU3MEHYUBOCTH.
HyxkiienHoBble KUCHOTHI. JIOKaln3anus T€HETUYECKOTO MaTepuana B KieTke. JleneHnue
kietok. Permnkanusa [JHK. OcHoBHas norma MonexkynsapHoi 6uonoruu. TpaHnckpumius.
Tpancusust. Mytaruu. [Ipaktrdeckas padota «['eH — HHCTPYKIUS IO COOpPKE KIETKU
(Ha Oumcepe unu KOHCTpyKTope)». IIpakTmueckas pabora «Mytamus Ha OyTepOpose
(;mr000it 00BEKT M3 MpeAblAylIel paboThl, TJe M3MEHEHHE WHCTPYKIUHU NPUBEICT K
M3MEHEHUIO BHEIIIHETO BUJIa 00BEKTA)».

D¢ dexT OyThUIOUHOTO TOPJBIINIKA U TEHETHYECKOe pasHooOpaszue. UTo Takoe
reHO0aHk? 3ayeM COXpaHATh FEHETUYECKHUE pecypchl pacTeHuil? OCHOBHBIE CIOCOOBI
COXpaHEHHUsl FTEHETUYECKUX PECYpCOB pacTeHui (ex situ u in situ).

3nayenue pabor H.M. BaBumoBa. 3akoH  romMosiorudeckux psiioB. LleHTpsI
MPOUCXOXKJACHUS KylnbTypHbIX pacteHuid H.M. Basunoa u ILM. JKykoBckoro.
[Ipaktryeckas pabota mo rpynmnam « OTKy/ia Ha HallTuX CTOJIaX (YPYKThI/OBOITH/3IIAKI).

OcHoBHBIE MeTOnbl cenekiuu. ['nbpumuzanus. Popmel oT60pa. OCHOBHBIE
HAIIPABJICHUS CEJICKINH: YIIYYIICHUE YPOKAWHOCTH, YCTOMUYMBOCTH K OMOTHYECKUM U
adbnotuyeckuM ¢pakropam. IIpaktuueckas padota «Beipamusaem ropox. Kak nposectu
CKpEILIMBAHUE y TOPOXay.

Ecte nu ku3ub B mpoOupke? DBHOTEXHONOTHS KYJIbTYPHBIX PACTEHUM.
UccnenoBarensckas pabota «BeIpamuBaHue pacTeHHMl B mpoOupke» (MOXKHO
BOCIIOJIB30BAaThCA PE3YJAbTAaTAMH MPEABIIYLIIUX SKCIIEPUMEHTOB IO COCTABJIEHUIO
MUTATEIbHBIX PACTBOPOB JIJISl PACTEHUM ).

Kak  dyemoBek  moxker  momudpunupoBath  pacteHus?  ['eHetmueckoe
penaktupoBanue. CoOBpEeMEHHbIE  TOAXOAbl W JIOCTWKEHHUSI  T'€HETHYECKOTO
penaktupoBanus  pacteHuid. [Ipaktmyeckas  pabora  «I'eHOMHBIE  HOXXHHIIBI
(MomenupoBanue padboTel cuctemsl CRISP-Cas).

7. Pacmumenvnas npooykyus. (8 uacos)
Hanzemubie 1 moa3eMHbie opranbl pacteHuil. [loOer u BU10M3MEHEHHbIN o0er
pactenuii. CriocoObl pa3MHOXKEHUS PACTCHUIM.
[lonssThe ©0 KadecTBe MPOAYKTOB TUTaHUA. [IpobOiaeMbl  KOHKYPEHIIMH
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coxpaHeHus NpoAykToB nuTaHusi. [Ipaktuueckas paborta «IIpeaenbHO MomMycTUMBIE
kouuentparuu (IIJIK) u Meroasl KOHTpoJisi 0€30MAaCHOCTH PACTUTEIBHBIX MPOIYKTOB
MUATaHUSD.

Mukpo3seneHb: MoJae3HOCTh U TexHojorus. McenenoBarenbckas padora «OueHka
KayecTBa BBIPAILIEHHON MUKPO3€JIEHN» (JIM00 CBOS, TMO0 U3 Mara3uHa).

XUMUYECKUN aHAJIN3 MIPOIYKIUH. OCHOBBI criekTpooToMeTpuu.
[Torenumomerpusi. Xpomarorpadus. [Ipaktuueckas padora «MeTopl OLIEHKH KayecTBa
PACTUTENbHOW MPOIYKUMU: XPAHEHHE U COXPAHHOCTh MHUTATENbHBIX BEIIECTB» (MO
JOCTYITHOMY O0OPYI0BaHHUIO).

Uccnenosarensckas padora «Omnpenenenue BuTtamuHa C MeTOq0M 0OpaTHOTO
TUTPOBAHUS B IUIOAX Ha PA3HOM CpPOKe (Ccroco0e) XpaHEHUsD.

MoayJib «BuorexHoJiorus» 7-8 kiacenol (68 yacon)
1. Buomexnonozus (4 uaca)

[Tonsatue OuoOTEXHOJOTMHU. 3aueM 4YeJIOBEKY OHOTEXHOJOTMH, B UYEM HX
IPEUMYILECTBO Mepel XUMUYECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTHI OMOTEXHOJIOTHU:
MIPOMBIIIICHHBIE MUKPOOPTAHU3MBI, KIIETKH U TKAaHU PAaCTEHUH, )KUBOTHBIX U YEIOBEKa,
ouokartanuzatopsl. llpaktuueckas pabdota «llpumepsl npumeHeHHs] OMOIOTUYECKUX
00BEKTOB B TBOCH KU3HU.

Ceipbe a7 OMOCHMHTE3a M OIEHKa ero Ouojormdeckor 1eHHocTH. OCHOBHBIC
UCTOYHHUKHU yTaepoaa, azora, Qochopa, MuKpolrneMeHToB. lcciemoBaHne HOBBIX
HMCTOYHUKOB ChIPhs (BKJIIOUAsi BOIIPOCHI €r0 MPeABAPUTENBHON 00paboTKH), pazpaboTKa
HOBBIX MHUTATEIbHBIX CpPeJ, B TOM YHCIE BKIIOYAIOIMINX OMOCTUMYIISATOPHI U JIpyTUe
AJIEMEHTHI YIPABICHUS U ONITUMU3AIMHU TTPOIIECCOB OMOCHHTE3a. MeTonbl ONTUMHU3alUN
NUTATEIbHBIX CPEI.

2. Mukpoouonozcusn (12 uacos)

[TonoxxeHne mNPOKApHUOTOB B CHCTEME oOpranuyeckoro Mupa. CrpoeHue
OaxkTepuanbHOi KieTku. Knaccugukamnus O0akrepuid. Mopdonorusa 6akrepuii. [IpocTsie
U CIIOXHBIE METOJbl OKpammBaHus Oakrtepuil. dusmonorusi OakTepuii: NHUTAHUE,
JIBIXaHHUE, POCT U pa3MHOXKEHHE. 3HAKOMCTBO C JOMEHOM ApxeH (IKCTpeMOPUIBHOCTD,
0COOEHHOCTH CcTpoeHMs KieTku). JIaboparopHas pabota « PUKCHUPOBAHHbBIE MTpeNapaThl
Oaktepuil. Ompenenenne (HoOpMbl  MPEMIOKEHHBIX KYJIbTYP MHKPOOPTaHU3MOB,
UCIIOJIb3Ysl TPOCTOM MeToa okpackw» JlaGopatopHas pabota «OrmpeneneHue TUMa
KJIETOYHOM CTEHKM METOJIOM OKpaluBaHus 1o ['pamy» (IIpu HaTMYUU PEaKTHUBOB).

MonouHokucioe u cnupToBoe OpokeHue. dororpodHbIe M XEeMOTpPOHBIE
Oakrepun. KuHeTmueckoe  omucaHue  Ipolecca  pocTa  MHUKPOOPTaHU3MOB.
OKCMOHEHIMAIbHAss ~ MoJenb  pocta. KuHeTmka rubenn  MHKPOOPTaHM3MOB.
Jlabopatopnas pabota «IIpurotoBnenue NpuKU3HEHHBIX MPENAPATOB MOJIOYHOKHUCIIBIX

63KTepI/H/I»- OnepaTtop 340 000 "KomnaHus "TeHzop" —
JOKYMEHT MOAMUCAH SNIEKTPOHHOM NOAMUCHIO
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[TaTorennsie 6akTepun. UymHas majnoyka v yepHasi CMEpTh, OOTYJIU3M, CTOJIOHSIK,
TyOepkyne3. Mctopust 60ps0bI ¢ OakTepuanbHbiMu HHeKmsIMuU. JlJabopaTopHas pabota
«IToceB cmbiBa ¢ pyk Ha yamku [lerpu». JlaboparopHas pabora «Brigenenne uncroi
KyIbTyphl OakTepuil. MeTon pasBeAaeHUil. MeTo[ HCTOMIAIONIETO  IITPUXA.
JlabopatopHast pabotra «Mopdoorndeckas XapaKTePUCTHKA BBIICICHHOW YHCTOU
KYJIbTYpbl: XapaKTepUCTUKA KOJIOHUHU, (popMa OaKTEepui, TUI KIIETOYHON CTEHKI.

BoiiHa OeCKOHEYHOCTH: aHTUOMOTUKU MPOTUB OakTepuil. MexaHu3Mbl IEUCTBHI
aHTUOMOTUKOB. MeXKIeTouHass KOMMYyHUKauus Oaktepuil. UyBCTBO KBOpyMma.
JlabopatopHasi pabora «CpaBHEHHME pOCTa MHUKPOOPraHM3MOB Ha dYallke 0e3 U ¢
noOaBneHus: aHTUOMOTUKOB» lccnenoBarenbsckas pabora «[louck MUKpOOpPraHU3MOB
00Jaar0MX aHTATOHUCTUYECKOW aKTUBHOCTBION.

[Ipumenenue OakTepuii dYenoBekoM. KuHeTHUeckoe omnmucaHue OHOCHHTE3a
MPOAYKTOB MHUKPOOpPraHu3MaMH. bakTepuu, KOTOpbIE MOrYT pasjiaraTb IUIACTHK.
HccnenoBarenbckas pabota «BeiaeneHrne MOTOYHOKHCIBIX OaKTepUi, NCCIET0BAHNE X
AKTUBHOCTI.

MukpoopraHu3Mbl B arpoOMoTeXHOJI0TUH. VICKyCCTBEHHBIE acCOIMaIliU pacTeHUN
¢ mukpoopranuzMamu. MccnenoBarenbckas pabora «Beigenenue 0akTepuil MoJie3HbIX
IUUIL PACTCHUI.

3. Jykapuomuueckue opeanuzmvl 6 Ouomexmonocuu (niaecHeevie puonl,
opodicrcu, 6ooopocau) (12 uacoe)

[1necHeBbie rprObI MPOAYIIEHTHI OMOJIOTMUYECKU aKTUBHBIX BEIIIECTB.

OOmass XapakTEepPUCTHKA APOXOKEH caxapoMHIIeTOB. VICTOpWs HCIONIh30BaHUS
TPOXOKEH B TPATUIIMOHHOW OMOTEXHOJIOTHH. TEXHOJOTUHA BUHOMCTHUS M XJICOOTICUCHHSI,
CIIeIMAIM3UPOBAHHbBIEC pachl Apoxxkend. Mertabonu3M Jpoxokeil. Peakius cnupToBOro
opoxenus. JlaboparopHasi pabora «lloacuer kietok npoxxed B kamepe [opsieBay.
JlaGopartopHasi pabora «OOHapyX)eHHUE MPOAYKTOB CIIUPTOBOIO OPOKEHHS: 3TUIOBOTO
COUpTa W yriekuciaoro rasa». [lomydyeHwe BTOPUYHBIX METAOONMTOB B APOAOKAX.
Jpox:oku Kak MpoayleHThl OMoToIIuB. [lonyueHue 1eneBbix OEIKOB B IPOKIKAX.

Oco0OEHHOCTH BETe€TAaTUBHOI'O U TOJOBOTO Pa3MHOKEHUS Y JIPOXKKEH, 3HAUCHHE
W3Y4YEHUs MHUTO3a M UUTOKMHE3a JUIsi ONTUMHU3ALMU MPOLECCOB KYJIbTUBUPOBAHUS
JPOKKEBBIX IITAMMOB, TOHUMAHUS MPUYUH NATOT€HHOCTH APOAKEN U TpUOOB, OUCKA
MUIICHEH (YHTUIMAOB W pa3pabOTKM  HOBBIX  JIGKAPCTBEHHBIX  IPEMapaToB.
JlaGopatopnass pabora «HaOmioneHue  pa3sMHOXKEHUS — JIPOMOKEBBIX  KIIETOK».
[Ipaktuueckas pabota «IlomydyeHue TBopora M kKepupa Ha OCHOBE MOJOYHOKHCIBIX
Oaktepuit». IlpakTtuueckass pabora «OCHOBHbIC BHJIBI KBaca M HMX XapaKTEPUCTHKA»
«/Ipo’kKH U MOJOUHOKUCIBIE OaKTEpUH, MPUMEHSEMBbIE IJI1 MPOU3BOJCTBA KBacay.
[Tpaktuyeckas padota «CpaBHUTENbHBIA aHAIM3 PA3BUTHUS JPOXOKEH B adpOOHBIX U
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XJIeOOTeKapHbIX Apookeld. OCoOEHHOCTH TPUMEHEHHUS IMPECCOBAHHBIX, CYIIEHBIX M
WHCTAaHTHBIX JpoXokei». MccienoBatenbckas padbora «BnusHue QU3NKO-XUMHUYECKUX
(GakTOpOB Ha KayecTBO OMOTEXHOJOTHYECKOW MPOAYKIHMH (KBac, kedup, coip, xjied u
Tp.)».

Bomopocnn — mepcrneKTUBHBIN OOBEKT HJIsi MPOM3BOJICTBA OE€NKa W YIJICBOJIOB.
broTexHomOTHYECKHEe METOMBI OYMCTKH TBEPABIX, KUAKUX OTXOJOB M Ta3000pa3HBIX
0TX0/10B TIpon3BOACTB. CTouHble BOABI. CXeMbl OYUCTKUA. BHODHUIBTPHI, a’dpOTEHKH,
METAaHTCHKHA, OKCHUTCHKH. AKTHUBHBIH W M BXOJAIIME B HETO MHUKPOOPTaHU3MBEI.
Hcnonp3oBaHue BOJOPOCICH B OYHCTKE CTOYHBIX BoJ. McciemoBaTenbckas pabota
«Bnusaue Gusnko-xuMudeckux akropos Ha poct Bogopociu (Chlorella vulgaris)y.

4. Hacneocmeennas ungopmauus (8 uacos)

HacnencTBeHHOCTh M1 UBMEHYMBOCTh — OCHOBHBIE CBOWMCTBA KMBBIX OPraHU3MOB.
W3menunBocTh. Bumer m3menunBocTh. [lpaktuueckas pabora «MomudukannoHHas
U3MEHUYMBOCTh (JIUCThSI, UTOJIKK C OJTHOTO JIEPEBA)».

['en — wMaTepuanbHbId HOCHUTENIb HACJIEJCTBEHHOCTH W  HM3MEHYUBOCTH.
HyxnenHoBbie KUCHOTHI. JIoKanu3alus reHETUYECKOro Marepuana B KieTke. JleneHue
kietok. Permmnkanusa JJHK. OcHoBHas normMa MonekyiispHoi ouonoruu. TpaHnckpumius.
Tpancnsuus. Mytaruu. [Ipaktudeckas padota «['eH — HHCTPYKIUS IO COOpKE KIETKU
(Ha Oucepe uimu KOHCTpykTope)». IlpakTudeckas pabora «Myrtauus Ha OyTepOpoje
(;mr000¥ 00BEKT M3 TpeAbIAyIed padoThl, T/I€ W3MEHEHHE MHCTPYKIMHU TMPHUBEIET K
WU3MEHEHHIO BHEIITHETO BUJIa 00BEKTA)».

5. Bupyconocus. (6 uacoes)

[TooxeHne BUPYCOB B CHCTEME OpraHndeckoro Mupa. CTpyKTypa U XUMAYECKHMA
coctaB BuUpycoB. Kiaccudukamus BupycoB. Pempomykmus Bupyco. I[Ipocmotp
JOKYMEHTAJILHOTO (DHJIbMa O BUPYCaXx.

Bupycsl - Bo30yautenu nHdekmoHHbIx 6o1e3Heil. OukoBupychl. bakrepuodaru:
CTpOeHHue, CBOWCTBa, mnpumeHeHue. I[Ipaktuueckas pabGota. «Meton pa3BeneHUID)
[Tpaktuyeckas padora. « TurpoBanue 6akrepuodarony.

buonorudeckue MeTo eI 00pHOBI ¢ BUPyCaMHU.

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

OcHoBbI reHHOM uHxkeHepuu. Bekropa. Cnenuduueckue GpepmMeHTh OakTepuil.
[TpakTuyeckas pabora «OHIOHYKIIEa3bl PECTpPUKUUU (paboTa € HYKICOTHIHBIMU
MOCJIE0BATEILHOCTIMU Ha OyMare)y.

buortexHonoruu npoaykuuu O0eIKOB B OaKTepHATbHBIX KyJIbTypax. JlocTuxkeHus
TeHHOW MH)KEHEPUU U OMOTEXHOJIOTHUH.

— CRISPR/Cas — cucreMa aJanTHBHOIO MMMYHHTETDne@BKISPHT Kolfarn@PR@H.
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[MpakTrueckas pabota «I'ennbie HokHUILI - CRISPR/Cas (MomenupoBaHue Ha Oymare)»

I'MO. Metoas! nonyuenust 'MO. Urpa-guckyccus « Beiurpaii rpadT Ha co3/1aHue
['MO».

7. Buomexnonozuu 6 scueomnosoocmee (8 uacoe)

JlomecTuKkaius OCHOBHBIE JIOMAIIIHUE >KUBOTHBIE; COBPEMEHHBIE HKCIEPUMEHTAX
M0 JIOMECTUKAIIUU KUBOTHBIX (JIUCHUIA, HOPKA U JP. — SKCIIEPUMEHTHI HAYYHOM IIIKOJIbI
akanemuka benseBa). luckyccusi «/lomectukanusi, Bce JIM pPacTEHHs U KUBOTHBIE,
KOTOPBIE JKUBYT PSAJIOM C YEJIOBEKOM UM OJOMAIIHUBAIOTCA? MOXKHO JIM CUWTATh
TapakaHa 0JIOMaIlTHCHHBIM KHBOTHBIM 7.

CoBpeMeHHBIE METOJIbI B KHMBOTHOBOJICTBE: TpaHCIUIAHTAIMS SMOPHOHOB,
XUMEpHbIE  JKMBOTHBIC, KIOHHpOBaHHe. IIpakTthueckas pabora  «MeToauka
KJIOHUPOBaHUs (MOJICIMPOBAHUE HA OyMmare).

OcHOBHBIE OOJE3HM >KUBOTHBIX W POJb IMATOTCHHBIX MHKPOOPTAHU3MOB U
Mapa3uToOB B Pa3BUTUU 3a00JICBAHUN JOMAIIHUX KUBOTHBIX U OCHOBHBIX Mepax O0OphObI
C HUMHU; POJIb MOJIE3HBIX MUKPOCUMOMOHTOB B OpraHU3Me KMBOTHBIX. [losioxkuTensHoe
1 1000YHOE (OTPHUIIATENIBHOE) BO3/ICUCTBUU AHTUOMOTUKOB Ha OPTaHU3M B XO/JI€ JICUCHUS
JKUBOTHBIX; IEJM W 3aJa4d BETEpUHAPUU. BHOTEXHOIOTHS KOPMOBBIX IpEnapaTosB.
[IpakTrueckas padota «CocTaBlieHHE pallMOHA MUTAHUS )KMBOTHOTO, pacuyeT pacxooB
Ha cojaepxkaHue». MccnenoBarenbckas pabora «OleHKa KayecTBa MOJIOYHOM
IPOTYKIITHH.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHbIE MeTOABl cenekiuu. [ ndpuansanusa. Popmel or6opa. OCHOBHBIE
HaIlpaBJICHUS CEJIEKIUU: YIYUIICHHE YPOXAHHOCTH, YCTOMYMBOCTH K OMOTHYECKUM M
abuotuyeckuM (aktopam. [Ipaktuueckas padora «BeipamuBaem ropox. Kak nposectu
CKpELIMBAaHUE Y TOPOXaAy.

OCHOBHBIE MOJXOJbl CEJIEKIMM U OMOTEXHOJOTUM KYJIbTYPHBIX PACTCHUH,
['uOpuauzanus, oTHaleHHas TrUOpUIM3AIUs, HMCKYCCTBEHHBIM OTOOp, TeTepo3uc,
TpaHcopmalnus, MyTareHe3, reéHeTHUecKoe pelaktupoBaHue). Mcropus cenexkuunu B
Poccun u mupe, uctopus pa3BUTUs BAXXHEUIIUX COPTOB KYJIbTYPHBIX PACTCHUMN.

Kak genoBek moxket moaudunupoBath pacteHus? ['eHHas MHXEHEpUsI PACTCHUINA:
Yro Takoe reHeTMyecKas WHKEHEPHUsl pacTeHHMi. TpaHCreHHbIE pacTeHHs. MeTonsl
nonyyeHus. OOpazoBaHue onmyxoJieil y pacteHuid. ArpobakTepuaiibHas TpaHchopManusi:
Ti-ma3Muapl. I'ensr T-JTHK. MosnekyIsIpHO-T€HETUUECKUE MEXaHU3MBI
Tpanchopmanuu. ['eHetnueckoe penakTupoBaHue. COBpEMEHHbIE MOIXOJbl U
JNOCTHXKEHUS TEHETUYECKOro penakTupoBaHusi pacteHuid. I[lpaktuueckas pabora
«["eHOMHBIE HOKHUIIBI (MOCIpOBaHKe paboThl cucteMbl CRISP-Cas).

—EcTh 1M KU3HBb B HPOOUPKe?  BHOTEXHOIOTHS — KyHABBYPHBIX "Kopaea OEE.
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UccnenoBarenbckass pabota «BelpamuBanue pacTeHuid B TpoOUpke  (MOKHO
BOCIIOJIb30BAaThCA PE3YyJbTaTaMH MPEABIIYIIUX SKCIEPUMEHTOB IO COCTABJIECHUIO
MUTATEIbHBIX PACTBOPOB JJIsI PACTEHHI )».

Moayab «MoJiekyJasipHble 0OCHOBBI (pu3nosiorun u gpapmakoaorum» 9 kjiace
(68 yacos)

1. @u3zuonozuueckas xumusn. (20 uacos)

Beenenue. buorennsie anemenTsl: opraHorensl: O, C, N, H. AktuBHbie popmbl
KHCJIOPOJA, UX NOJIy4€HHE, HEUTpaIM3aLusl.

Makpo3eMeHThI: NPOLEHT COAEpPKAHUS B OpraHU3MeE, BBINOJIHsAEMas: (YHKIMS,
cojepkaHue B mpoaykrax nuraHus. Ca2+ - cBsi3pIBarolue O€IKH, JACIOHUPOBAHUE
KaJIbLIMS, PETYJSILNsS YPOBHS KaJIbLMS B OpraHU3Me: FOPMOHBI ITo4eK. Mg — cTpoeHue
xJopouiia, €ro akTUBAIMS COTHEYHOM SHEPTHEH.

MuKkposJeMeHTbl: B KaKHMX MOJEKyJax COAEP)KATCs, BBIMONHAEMAas (yHKIIHS,
COZIEpKaHME B MPOAYKTax NMuTaHus. [locnencTeus nepeno3upoBKA MUKPOIJIEMEHTAMU.
Fe — ycBaumBaemble THUIIBI COEIMHEHUN Kene3za. [‘eMompoTenHbl, TeMOLMaHUH,
nuToXpoMbl. Cu — yCBOEHHME M TpPaHCIOPT Meau. benku, coxepxamue Melb.
[TaTonornueckue cunapomsl MeHke U BunbcoHa, cBsi3aHHBIE ¢ META00JIN3MOM MEAH.

Tokcuunble snemeHTsl Ilepuogmyeckoil cucremsl Al opraHusma. Bimshue
HEJ0CTaTKa MAKPO ¥ MUKPOAJIEMEHTOB HA KUBBIE OPTraHU3MBI.

UccnenoBarensckass  pabora  «KonumdyecTBeHHass  OLEHKAa  COAEpIKaHUS
MHUKPO3JIEMEHTOB MUJIM BUTAMUHOB B ITUIIEBBIX MMPOJTYKTAX)

XKupsl. 3aboneBanus yenoBeKa, CBI3aHHbIE C HAPYIICHUSIMH KUPOBOTO 0OOMEHa.
JucnunuaemMun.

VYrneBonpl. 3a00J€BaHUs YEIOBEKA, CBA3aHHBIE C HAPYLIEHUSMH YTIIEBOJHOTO
oOmena. CaxapHblil 11abeT.

benku. Ctpoenue. 3a00sieBaHMs YEIOBEKA, CBSI3aHHBIE C HAPYILICHUSIMHU OEJIKOBOT'O
obmeHa. DyHkunu 6enkoB. PepmenThl. Mexanusm aeiictus. Kinaccsl pepMeHTaTUBHBIX
peakuuii. Kodepmentsl. Ilpaktnueckoe 3ansitHe «KadecTBEeHHbIE peakIMM Ha
OpraHvyeckue Mosekyibl». IIpakTuueckoe 3aHsATHe «JleHartypanusi — OEIKOB»
[IpakTueckoe 3ansaTue «/3ydeHue akTUBHOCTH aMUJIa3bD».

ButamuHbl )KHpopacTBOpUMBIE, BOAOPACTBOpUMBIE. [IpeBpalieHne BUTAMUHOB B
aKTUBHBIE (DOPMBI KOPEPMEHTOB. ABUTAMHHO3HI.

OcCHOBHBIE THUIIBI METAa0OIMYECKUX peakiuil. buosHepreTrueckue MpOIECCHI.
I'mukommu3. Hukn KpeOca. Llens nepeHoca 3nekTpoHOB. OKUCIEHUE KUPHBIX KUCIOT.
Karabanuzm amuHOKHCIOT. [mtokoHeorene3. CHHTE3 YIJIEBOAOB, OEJIKOB, >KHPOB.
MetabOonutuueckue 3aboneBanud. IlpakTuueckoe 3ansTue «Pemenue 3amad  Ha
HEPreTUUECKUN OOMEHY.
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MemOpanHble opraHouJpl. 3a0o0JieBaHHSA CBSI3aHHbIE C  HapylIEHHEM paOOTbl
MEMOpaHHBIX OpraHesul, OOJE3HHW HAKOIUIEHUS. THUIBI KOHTAKTOB MEXIY KJIETKaMHU.
3HaYEHHE MEKKJIETOYHOW KOMMYHUKALMM I 310pOBbsl opraHusma. IIpaktnueckoe
3aHsATHe «/lnanus (KieTouka Tpayoe)y.

Snpo. VYpoBHM  yHakOBKM  XpOMAaTWHA. XPOMOCOMHBIE  TEPPUTOPHHU.
HemeMOpaHHbIe OpraHOU/IbI.

2. Monexynapnasn ouonozcus. (20 uacos)

OCHOBHbBIE BEXU Pa3BUTHUS MOJIEKYJISIPHOM OMOJIOTHH.

Hyxneunossie kucinotel. OCHOBHBIE PUHIUIIBI cTpoeHud. [IpakTuueckas pabora
«Beigenenne JIHK u3 Oanana». Ilpaktuueckas pabora «Mogens JIHK-opurammy.
[Ipaktuyeckas pabora «Omnpenenenue kaudectBa mnpenaparoB JIHK ¢ momomibio
cektpodoroMeTpur» (IIpy HATUYUU 000PYIOBaAHUS).

Marpuunble cUHTE3bl. Perukanus — OCHOBa KJIETOYHOTO jesneHust. [IpuHiumnb
perutukaruu. [Ipaktuueckas pabora «PervkaTuBHAs MalllHa (UTpa-IeMOHCTPAIU ).
[Ipaktuueckas padota «I 1P (Monens ammmudukanus Ha Oymare)y.

Mytauuu. Yto Bei3biBaeT usMeHeHnus B ctpoennu JJHK. [Ipunuunel penapanuu.

Tpanckpunuus. [Ipaktudeckas padora «Cuna npoMoTopay.

['enernueckuit kox. Ilpaktuueckas pabota «PemieHue 3ajady Ha TeHETUYECKUM
kom» Tpancisius. [Ipaktuueckas padora «DonauHr 6EITKOBY.

Opraauzanuss reHoma BUPYCOB I[IpOTMBOBUpPYCHBIE CPEACTBA, MEXAHU3MBI HX
JICUCTBUSL.

Opranuzanus reHoMa OaxTepwmii AHTHOAKTepUATIbHbBIE MpEaparskl.
HccnenoBarennsckas pabota «PacpocTpanenrne aHTHOMOTUKOPE3UCTCHTHBIX OaKTepUii»

Opranuzanusi reHoMa 3ykKapuoT ['eHomHOe penaktupoBanue. lIpakTuueckas
pabota «PaboTa B cOBpeMeHHBIX reHeTHYecKnX Oa3ax naHHbIX. [IpoBemenue In silico
aHaJIu3a MoCJIEA0BATENBLHOCTEN TEHOBY.

3. @apmaxkonozus (28 uacos)

[Tonatue o nekapcrBax. [IpuHLKIIBI OAX0/1a K TOUCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpUHUHT U ero Metojbl. MccienoBatenbckas padora «DKCIEPUMEHTHI IO
OIPEJEIICHUIO0 TOKCUYHOCTH BEUIECTB HA aPTEMUIUSIX ).

ITytu BBenenus JIC. dapMakOKMHETHKA JIEKAPCTBEHHBIX BEIlIECTB. BcachiBaHue
(abcopOuus) nekapcTB. OCHOBHBIE MEXAaHU3MBbI BCachIBaHMs. TpaHCIOPT JI€KapCTBEHHBIX
BewecTB. ['ensl u Oenku nepBoi (as3wl OnoTpancpopmanuu. [1yTu BeIBEIeHUS IEKAPCTB
U3 oOpraHu3zMa. OKCKpeuuss W dSauMuHaius. [eHsl u  Oenku BTOpoi  ¢asbl
ounotpancpopmanuu. dapmakoauHamuka. [7aBHoe M 1oOOYHOE, pe30pOTUBHOE H
MECTHOE, MPSIMOE, HEMPSIMOE U pe(ICKTOPHOE JICHCTBHE.
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JEHCTBHUM JIEKAPCTBEHHBIX BELIECTB, UX PA3HOBUIHOCTH.

TpancmemOpaHHbIN CUTHATUHT. TUIBI KJIETOYHBIX perenTopoB. MeMOpaHHbIE:
MOHHbIE KaHaJIbl, KaTAJIUTUYECKUE U COIpsDKeHHbIE ¢ (G-Oenkamu; BHYTPUKIETOUHBIE:
LUTOIIIa3MATUYECKHE U AIepHBbIE. MeXaHU3MBbI TUraHA-pEeLENTOPHOIO B3aUMOEHCTBUS.
CeneKTUBHOCTh (M30MpaATEIbHOCTh) JICUCTBUS, CBSI3b «XUMHUYECKas CTPYKTypa —
(apmakosoruueckasi akTHBHOCTb BEILIECTBY.

PapmMaKOJIOTHUYECKON MOAYJSLMU CUHANITUYECKON XOJIMHEPIMYECKOM NEpenaydi.
MounekynsipHblii  MEXaHM3M JIeMCTBUA W (papMakojiorMYeckue CcBoMcTBAa M-
XOJIMHOOJIOKATOPOB, raHrauo0JI0KaTOPOB " Kypapeno100HbIX CPEACTB.
@apmakoJOTHUecKass  peryjisaluss  aKTUBHOCTM  aJpPEHEPrHMYEecKOro  CHHArca.
AJIpEHOMMMETHUKH, aJpEeHOOJOKATOphl, cHUMIaToauTuKu. IIpakThueckas pabota
«BrnusiHue afpeHanuHa Ha cepieuHble COKpaIeHus (IPOrpaMMHOE 00ECIICUEHUE)».

MonekynspHas (QapMakoiIOrusi aHTHAJIEPTUYECKUX CpPelICTB. ['MCTaMHHOBBIE
peLenTOphl: THUIMBI, MOJIEKyJsApHas opraHuzanus. CTaOHInM3aTopbl MeMOpaH TY4YHBIX
KJIETOK: MOJIEKYJISIPHBIA MEXaHHU3M JE€HUCTBUSA, 0COOEHHOCTH KJIMHUYECKOTO MPUMEHEHHS],
TOYKH MPUIIOKEHUSI IEUCTBUSI HHTUOUTOPOB JTUITUIHBIX MEAUATOPOB.

MexaHn3M NEUCTBUS M NPUMEHEHHUE IPENaApaToB, CTUMYJIHPYIOMINX MPOLECCHI
uMMmyHuTeTa. Dapmakonormyeckas XapakKTEpUCTHKA HWHTEPJIEHKUHOB: IIOJYUYEHHUE,
MEXaHU3M JIeUCcTBUs, TpuMeHeHrue. OCHOBBI MaTO(U3HOIOTUHA OCTPO(a30BOrO OTBETA,
Meauanus BocnanieHuss. MoneKyIsipHbIi MEXaHU3M IPOTUBOBOCIATIUTEIBLHOIO JEHCTBUS
INIIOKOKOPTUKOCTEPOUJIOB,  HECTEPOUAHBIX  IPOTUBOBOCHAJIMTEIBHBIX  CPEJCTB.
[TpakTuyeckas padora «I ucTonorunyeckue mpenaparbl UMMYHHOU CHCTEMBI.

[lonsaTHE O HapKO3€ W HAPKO3HBIX Ipenaparax. KieTouHblil 1 HEPBHBIA HAPKO3.
@apmakoIOTHYECKass XapaKTEepPUCTHKA OTHEIbHBIX TPyNI HApPKO3HBIX CPEICTB.
[TocnenoBaTenbHOCTh JOEHCTBUA HA LEHTpajbHyro cuctemy. I[IpakTthueckas pabdota
«I'mcronornueckue npenaparsl HEPBHOW CUCTEMBIY.

dusnonornuyeckuii coH; ¢a3el cHa. Buael Hapymenuit cHa Ilonsatue o
MEMKaMEHTO3HOM CHE U CHOTBOPHBIX IpenapaTtax (FrMMHOTHKAX).

MonekynsipHple acnekTbl Houunenuuu. OnuaTHbIE PEUENTOpPbl, WUX THUIIBI.
DHKe(allnHbl U 3HI0P(UHBI - SHOTEHHBIE JIUTaH/1bl OMUATHBIX PELIETITOPOB.

AHTHUIICUXOTUYECKOE JIEHCTBUE, BIUSHHE HA (YHKLUHIO SKCTpanupaMUAHON
CUCTEMBI, YMOLMOHANIBHYIO c(epy, pBOTHBIA LIEHTpP, apTepUalIbHOE NaBJICHHE, LIEHTP
TEPMOPETYIAUNNA. MOJIEKYJIIpHbIE MEXaHU3MBI JICHCTBUS HEUPOJIENTUKOB, BIUSHHUE HA
n0(GaMIUHOBBIE, CEPOTOHUHOBBIE, AIPEHO- U TUCTAMUHOBBIE PELIETITOPHI, UX JIEUCTBHE HA
KJIETOYHbIE MeMOpaHbl, Ha JETMOHMPOBAHUE TKAHEBBIX MOHOAMHUHOB. IloTeHrman-
3aBUCUMbIE HATPUEBBIE KAHAJIBI KAK MUILIEHH JEHCTBUS MECTHBIX aHECTETUKOB. CrI0COOBI
MHTUOUPOBAHUS MMOTEHI[UAT-3aBUCUMbIX HATPUEBBIX KAHATOB MECTHBIMU aHECTETUKAMH.
[Ipaktuyeckas pabora «Kapra oskcnpeccuun A0()aMHUHOBBIX W CEPOTOHHHOBBIX
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peiokax Danio rario. Caernmo-temMHas kamepa». MccnenoBatenbckas — pabora
«IToBenenyeckue TecThl Ha pbiOKax Danio rario. OTkpeiToe Tosie». MccienoBarenbekas
pabora «IloBenenueckue TecTol Ha priOKax Danio rario. CtaifHOE TOBECHUEY.

Moayab «MoJiekyJasipHble 0CHOBBI cejiekium» 9 kiacc (68 yaca)
1. Monekyaapuasa 6uonozus. (20 uacos)

OCHOBHBIE BEXHU PA3BUTHSI MOJICKYJISIPHOU OHMOJIOTHHU.

Hyxnennosie kucinoTel. OCHOBHBIE TPUHIIUIBI cTpoeHust. [IpakTuueckas paborta
«Beigenenne JIHK wu3 Oanana». Ilpaktuueckas pabota «Mogmens JIHK-opurammy.
[Ipaktuyeckas pabora «Omnpenenenue kaudectBa mnpenaparoB JIHK ¢ nomombio
criekTpodoToMeTpun» (MpU HATMYUU 000PYTOBAHNSA).

Marpuunbie cuHTE3bl. Perummkanuss — OCHOBa KJIETOYHOTO JiesieHus. [IpuHIuIbI
perumnkanuu. [Ipaktudeckas paborta «PemnukaruBHas mammnaa (Mrpa-aIeMOHCTPAITN)Y.
[Tpaktuyeckas padota «I 1P (Mmoxens ammndukamnus Ha Oymare)y.

Mytanuu. Yro Bei3biBaeT usMeHeHnus B ctpoennu JTHK. [Ipunuunel penapanuu.

Tpanckpunuus. [Tpaktudeckas padora «Cuna mpoMoTopay.

I'enetnyeckuii kon. Ilpaktuueckas padorta «PemeHue 3amay Ha TE€HETUYECKUM
kom» Tpancmsius. [Ipaktudeckas padora «DonauHr OEITKOBY.

Opraauzanuss reHoma BUPYCOB [IpOTMBOBUpPYCHBIE CPEACTBA, MEXAHU3MBI HX
JIEUCTBUSL.

Opranuzanus reHoma Oaktepuii ~ AHTHOaKTEpHUATbHbBIE penaparhl.
HccnenoBarennsckas padora «PacnpocTpaneHne aHTHOMOTUKOPE3UCTECHTHBIX OaKTEPHii»
Opranuzamus reHoma 3ykapuoT ['eHomHOe pemakTupoBanue. [IpakTtudeckas padbota
«PaboTta B cOBpeMEHHBIX TeHeTHUeCKUX 0a3zax maHHbIX. [IpoBenenue In silico ananusa
MIOCJIEA0BATENILHOCTEN TEHOBY.

2. Monexynapnote ocnoewt zenemuxu (20 uacos)

[Ipenmer reHetuku. Kparkas ucTopuss  pa3BUTHS — NOPEACTABICHUS O
HACJIEICTBEHHOCTH.

OT rena K IpU3HAKY: KaKk packpacutb kota. UYro takoe npusHak? [1lyTs OT reHa go
npu3zHaka. Myrauun. Ajenu. ['eTepo3urorsl U TroMO3HUroThl. JIOMHUHAHTHBIE U
peueccuBHble amnenu. PoneBas wurpa «Amenn». McciaegoBaTenbCKUil  MPOEKT
MyTtarennbie (GaKkTOpHI.

['eHbl cTposIT Opranu3M. BximtoueHue 1 BBIKIIOUeHHE 00Ip110r0 Habopa reHoB. Kak
KJIETKA MOHUMAIOT, KaKhe I'eHbl JOJDKHBI pabdorarh. PoneBas urpa «Cyap0a KIETKW.
['enbi-nepexntoyarenu. [Ipaktnueckoe 3aianne « AITOPUTMBI U1 KIIETOK.

JIuCcKpeTHOE HaciaeqOBaHWE NPU3HAKOB. 3aKOHbI MeHJens: OJUH TeH - OIOUH
npu3Hak. CxeMa CKpeniuBaHusa. 3aKOH €IMHO00pa3usi THOPUAOB MEPBOTO MOKOJIEHUS.

AS1)OneB@HOHD PACKIOHIECHHAR" —
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IpU3HaKa BO BTOpOM MokojeHuu. IIpaktnueckoe 3ananne «PacuienyieHue BO BTOPOM
nokosjeHun». MccnenoBaTenbCKuil MpoeKT «3akoHbl ['. MeHaens B SKCIIEpUMEHTE.

3akoHbl MeHens: HeCKOJIbKO TeHOB - HECKOJIBKO MpU3HAKOB. [urubpumaHoe
ckpemBanue. HeszaBucumoe pacxoxaeHue XxpomocoM. IIpakThueckoe 3amaHue
«Pemerka [lennera». CuereHHOe Hacie10BaHUE.

BzaumopelictBue reHOB. AJUienbHOE W HeayuienbHoe. [IpakTmueckoe 3aHATHE
«B3aumMopaeiicTBYs T€HOB (MOJIETUPOBAHNE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY)»

Onpenenenue noina. [Tonoseie Xxpomocombl. CaMilbl 1 caMku. Biausinue haktopoB
OKpY’)Karmien cpeapl. XpOMOCOMHOE olpeaeneHue Imona. [[oJoBele  XpOMOCOMBI.
[Ipaktuueckoe 3amanue «HacnmenoBanue, cuemsieHHoe ¢ mojom». [Ipobiema
JTOTOJIHUTENIBHON X-XPOMOCOMBI Y KEHIIUH. TPEeX1BETHBIE KOIIKU.

3. Monekynapnuoie ocrnoswt cenexkyuu (28 uacoes)

['ensl B monmynsauusax: Bequkoe pasHoBecue. [lomynsanns. YacToTsl BcTpedaemMocTi
npu3HaKa u amiens. YpaBHeHue Xapau-Baiinoepra. [Ipaktuueckoe 3ananue «4acTtoThl
aleneil, reHoTMNoB U (eHoTunoB». McciaeaoBaTenbCKUil NPOEKT  «AHaNIHU3
T€HETUYECKOUN CTPYKTYphI NOMYJISUKU (Ha OCHOBE 3aKkoHa Xapau-Baitnbepra).

[Tonynsiuuyu MEHSIIOTCSA: YHUCIEHHOCTh, MUTpalusi U BbIOOp cymnpyra. dakTopsl,
KOTOpbIE BBIBOJSAT TOMYJSIIIUIO U3 paBHOBecusi Xapau-BaitnOepra. UYwuciieHHOCTH
nonyisiuuu. PoneBas wurpa «Oddext ocHoBatens». PoneBas wurpa «Oddexr
OyThUTOUHOTO TOpJbIIKay. Jpehd renoB. Myrtanuu. HeciydaitHoe ckpemniuBaHue.
N3ostus.

[Tomynsiuu ~ MEHSIOTCS:  €CTECTBEHHBIM  OTOOpP. MexaHu3m  JelcTBUS
ecTecTBeHHOro oToopa. [Bmxkymmii otoop. Ponesas urpa «EcrecTBeHHBI 0TOOD.

Moauduxanuonnas U3MEHUYHUBOCTD. Cratuctuueckue 0COOEHHOCTH
Moau(uKanuoOHHON n3MeHuuBocTU. MccnenoBarenbckue padoTel «MoaudukanrnoHHas
W3MEHYMBOCTh PACTEHUI B IIPEJIEIIaxX BALIETO MECTA KUTEIbCTBA.

HacnenoBaHne KOJIMYECTBEHHBIX MPU3HAKOB. KOJWYECTBEHHBIE MPU3HAKH.
CpenoBast u3MEHYMBOCTH Mpu3Haka. Koaddunment Hacnenyemoctu npuszHaka. OTBeT Ha
otOop. [louck reHOB KOJMYECTBEHHBIX NPHU3HAKOB. OIHOHYKJICOTHUHBIC BapHUAHTHI
reHoB. JIHK-uumn. [ToTHOreHOMHBIN aHATA3 aCCOLUAIIHM.

«Ombl» Haj reHoMoM. [loctrenomuas spa. OOpatHas reHetnka. «OMUKCHBIEY
uccinenoanus. [Iporeom, metabomnom. [IpakTrueckoe 3agannue « ArpOHOMBDY.

JlomecTukanuss U LEHTPbl T€HETHYECKOro pazHooOpasud. Ilowcku pacteHuid c
«XOPOLIMMMW» TMpPHU3HAKaMU JJs1 4YejoBeKa. LIeHTphl TeHEeTH4ecKOoro pa3sHooOpasusl.
Hukomnait MiBanoBuu BaBuioB. Cenekuus. KoMOuHanmonHass u ruOpuaHasi CeleKIusl.
['erepo3uc. Ilpaktnueckoe 3agaHue «l'OMOJIOTMYECKHE pANbl  HACIEICTBEHHOM
U3MEHYUBOCTH.
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redpl. Koinekuuu  TreHeTHYecKuX  pecypcoB  pacteHuil. [Ipaktukym — u/wim
UCCIIEIOBATEIbCKUIM MPOEKT «MeToabl KyJIbTUBUPOBAHMS In VItro Al COXpaHEHUs
T€HETUYECKUX PECYPCOB PACTEHUH U JUIsl YCKOPEHHOM CENEKIINI.

['eHeTnueckne UEHTPHI B HAIIEH
TEHOMMKOU JIJI1 HY’K]I CEJIbCKOTO XO3SI1MCTBA.

ctpaHe. [7e 3aHUMarOTCSI TEHETUKOW |

[IOKYMEHT MOAMWCAH 3/IEKTPOHHOM MOAMMCHIO

rOCYAAPCTBEHHOE BHODKETHOE OBLLIEOBPA30BATEJIbHOE
YYPEXXAEHUE CPEHASA OBLLEOBPA3SOBATEJIbHASA LLIKOJIA N2 706
MOCKOBCKOIO PAMOHA CAHKT-METEPBYPIA, Lioii FanuHa CepreeBHa,
[npekTop
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IIJTAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOYHOM JEATEJBHOCTHU

3aHATHA B paMKax @porpaMMbl HampaBlieHbl Ha 0O0ecleYeHHe JOCTHKEHUS
IIKOJIbHUKAMU  CIIEAYIOIIMX  JIMYHOCTHBIX, METANpeIMETHBIX U  MPEAMETHBIX
o0pa30BaTEeIbHBIX PE3YJIHTATOB.

JInuHOCTHBIE pe3yabTaThl:

B cghepe epascoanckoco 6ocnumanus: TOTOBHOCTb K KOHCTPYKTMBHOU
COBMECTHOM JIEATEIbHOCTH IPU BBIITOJIHEHUM UCCIIEIOBAHNN U ITPOEKTOB, CTPEMIICHUE K
B3aMMOIIOHUMAaHHIO U B3aHMOIIOMOIIIH.

B cghepe nampuomuueckozo éochumanus: OTHOLLIEHUE K OMOJIOTUH KaK K BaXKHOU
COCTABJISIFOLIEN KYyJIBTYPbI, TOPAOCTh 3a BKJIAJ POCCUHCKHX M COBETCKHX YYEHBIX B
Pa3BUTHE MHUPOBOI OMOJIOTHYECKON HAYKH.

B cghepe Oyxoeno-npascmeennoco 6ocnumamnus: TOTOBHOCTb OIICHMBAThH
NOBEJACHUE M IOCTYNKUA C TMO3ULIUU HPABCTBEHHBIX HOPM M HOPM 3KOJOTMYECKOU
KyJIbTYPbl; HOHUMaHUE 3HAYUMOCTH HPABCTBEHHOI'O ACMHEKTa JAEATEIbHOCTH YeJIOBEKA B
MEIUIMHE U OUOJIOTUH.

B cgepe scmemuuyeckoco e6ocnumanus: TOHMMaHUE pOJIM OHOJOTMM B
(OopMUPOBAaHUY CTETUYECKON KYIbTYPhI TUUHOCTH.

B cghepe uzuueckoeo eocnumanus, opmuposanus Kynvmypsl 300p0o6bs U
IMOYUOHATLHO2O ON1a20NONY4UsA; OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO U
yCTaHOBKa Ha 3/I0pOBBIi 00pa3 KU3HHU (340pOBOE NMUTAHUE, COOTIOACHUE TUTUEHUUECKUX
IPaBWI U HOPM, COATAaHCUPOBAHHBIN PEXKUM 3aHATUHN U OTABIXA, peryisipHas puzndeckas
aAKTUBHOCTB); OCO3HAHHE MOCIIEICTBUI U HENIPUSATUE BPEIHBIX IPUBBIUEK (YIIOTpeOIeHNE
aJIKOTOJIsl, HApKOTHUKOB, KypeHHE) M HHBIX (GopM Bpeaa il (PU3UYECKOTO U
NICUXUYECKOT0 3/10pPOBbsl; COONIOJEHUE MpaBUi OE30MaCHOCTH, B TOM YHCIIE€ HABBIKU
0e30MmacHOro MOBEACHUS B MMPUPOJHON cpesie; chopMUPOBAHHOCTh HaBbIKa pedIiekcu,
yIpaBji€HHE COOCTBEHHBIM 3MOLIMOHAIbHBIM COCTOSIHUEM.

B cpepe mpyooeozo eéocnumanus: akTUBHOE y4acTUE B PEUICHUM MPAKTUYECKUX
3a1a4 (B paMKax CEeMbH, ILIKOJIBI, TOpoja, Kpas) OMOJOTMYECKOW M SKOJIOrMYECKON
HaNpaBJIE€HHOCTH, MHTEpPEC K MNPAKTHUECKOMY H3Y4YEHMIO IMpodeccuid, CBSI3aHHBIX C
OHOJIOrHEei.

B cgepe skonocuueckoco eocnumanus:  OpUEHTAUUsT Ha PUMEHEHUE
OMOJOTMYECKUX 3HAHUH NP PEIICHUH 3a/1a4 B 00JIaCTH OKPY>KaIOILIEH Cpeibl; OCO3HAHUE
HKOJIOTUYECKUX MPOOJIEM U MyTEH UX PEIICHHs; TOTOBHOCTb K YYaCTHIO B MPAKTUYECKOM
NEeSITENbHOCTH SKOJIOTUYECKON HAMPaBIEHHOCTH.

B cgepe nomumanusa yewnHocmu HAyuyHO20 NO3HAHUA: ~OPUEHTALUA Ha
COBPEMEHHYIO CHUCTEMY HAy4YHBIX HPEJICTaBICHUH 00 OCHOBHBIX OMOJIOIMYECKHUX

YDne@0dd PR DB Bl Bdtna@PO A, ——
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MMOHUMAaHKE POJIU OMOJIOTHYECKONW HayKH B (POPMHUPOBAHMH HAYYHOTO MHUPOBO33PEHUS;
pa3BUTHE HAYYHOM JIF0OO3HATENLHOCTH, UHTEpECA K OMOJIOTMYECKOW HayKe, HABBIKOB
UCCJIeI0BATEIBCKON JESTEIHHOCTH.

B cghepe adanmayuu x usmensiowumcs yciosusim cOyuaibHoUu u NpupooHoOU
cpeodvl: aneKBaTHas OICHKA WM3MCHSIONIMXCS YCIOBUH; TMPUHATHE PEIICHUS
(MHIUBHAyaTbHOE, B TPYIIC) B HU3MEHSIOMUXCS YCIOBHSAX HAa OCHOBAaHWM aHAIH3a
Ounonornyeckoil UHPOpMalKy; MJJAHUPOBAaHUE  JCHCTBUA B HOBOWM CHUTyallMu Ha
OCHOBAaHHH 3HAHWUN OMOJIOTHYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeaMeTHble pe3yJabTaThI:

B cghepe osnadenus ynusepcanvuvimu yueoHbiMU NO3HABAMETLHLIMU OCUICMBUSIMU.
ba3oBble Tornuyeckue JeNCTBUA:

® BBISABISATH U XapaKTepU30BaTh CYIIECTBEHHbIE TPU3HAKA OUOJOTHUECKUX
O0OBEKTOB (SIBJICHUI);

® YCTaHaBJIMBATh CYIIECTBEHHBI NPU3HAK KiIacCU(UKAIUU OUOIOTUUYECKUX
OOBEKTOB (SBJICHUH, TPOIECCOB), OCHOBAHUSA JUIsi OOOOIIEHUS W CPaBHEHUS,
KPUTEPUHU MPOBOJUMOI0 aHAIIN3A;

® C yu€TOM MNPEAJIOKEHHON OMOJIOTHYECKON 3a7auul BBISBIISITH 3aKOHOMEPHOCTH U
MPOTUBOpEYMsI B paccMaTpuBaeMbiX (akTax W HAOMIOACHMSIX;, Tpearath
KPUTEPUH 7Sl BBISBIICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

® BBIABIATH JeUINUTHI HWHPOPMAIIUU, JAHHBIX, HEOOXOIAUMBIX IS PEIICHUS
MMOCTABJICHHOM 3aJ1a4H;

® BBISBIATH MPUYMHHO-CICJACTBEHHBIC CBSI3M TP M3YYCHUH OHOJIOTHYECKUX
SABJICHUN M TPOLECCOB; JI€JaTh BBIBOJBI C HCIOJIb30BAaHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUEHUN TI0 aHaJIoruu, GOpMyIHpOBaTh
TUIIOTE3bI O B3AUMOCBSI3SX;

® CaMOCTOSTENIbHO BBIOMpPATHh CHOCOO pelIeHHs] yu4eOHOM OMOIOTHYECKON 3anayu
(cpaBHHMBaTh HECKOJIbKO BApUAHTOB PEIICHUs, BEIOUpATh HAaMOOJIEe MOIXO I
C Y4ETOM CaMOCTOSITENIbHO BBIJCICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTeIbCKUe ICUCTBUS:

® ICMOJIb30BaTh BOMPOCKI KaK UCCIE0BATEILCKUI HMHCTPYMEHT MTO3HAHUS,

e (opMynupoBaTh BOMPOCH], (UKCHUPYIOIIUE Pa3pbiB MEXKIYy pealbHbIM U
JKENATEIbHBIM  COCTOSIHUEM  CHUTyallMM, OOBEKTa, U  CaMOCTOSITEIHLHO
yCTaHABJIMBATh UCKOMOE U JIAHHOE;

e (QopMmupoBaTh  TUNOTE3y 00  HUCTUHHOCTH  COOCTBEHHBIX  CYXJICHHH,
apryMEHTUPOBAThH CBOIO TO3HIINIO, MHEHHE;

® [IPOBOJIUTH IO CAMOCTOSITEIBHO COCTABIEHHOMY IJIaHY HAOJI0I€HHE, HECIOKHbBIN
OMOJIOTMYECKUN SKCIIEPUMEHT, HEOOJBIIOE MCCICAOBAaHUE MO YCTAHOBICHHUIO
0COOEHHOCTEH OMOJIOTrHYecKoro 00beKTa (IIporecca) U3y4eHus,

® TPUYUHHO-CIEICTBEHHBIX CBSI3ed M 3aBUCHUMOCTEH OHMOIOTHYECKUX OOBEKTOB
MEXKy cOOO0M;
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® OIEHMBATh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh MH(POPMAIIUIO, MOITYUYECHHYIO B
XO07Ic HaOJIFOICHUS U SKCTICPUMEHTA,

® CaMOCTOSITENbHO (opmMynupoBaTh OOOOIIEHHS W BBIBOJABI IO peE3yJibTaTaMm
NPOBEJAEHHOTO HAOIOJCHMS, IKCIEPUMEHTA, BJIAJETh WHCTPYMEHTAMH OIICHKHU
JIOCTOBEPHOCTH TTOJIYICHHBIX BBIBOJIOB M 000OIICHHUI;

® [IPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIIEee Pa3BUTHE OMOJIOTUYECKUX MPOIECCOB U
WX TIOCJIC/ICTBUSI B AHAJIOTUYHBIX WM CXOJHBIX CHUTYaIUAX, a TAK)KE BBIIBUTATH
MIPEMOI0KEHUS 00 MX Pa3BUTHUU B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

PaboTa ¢ nndopmanmeii:

® MPUMEHATH PA3JTUYHBIC METObI, HHCTPYMEHTHI U 3aIIPOCHI MPU TIOUCKE U 0TOOpE
Onosnorndyeckoii MH(pOpPMAIMM WM JAHHBIX W3 MCTOYHUKOB C Yy4ETOM
MIPEIOKEHHON yueOHOW OMOOTHYECKOM 3a1a9H;

® BHIOMpATh, AaHAJIM3UPOBATh, CHUCTEMATH3UPOBATh W  HHTEPIPETUPOBATH
OHMoI0THYECKYI0 HH(DOPMAITUIO PA3TUIHBIX BUIOB M (JOPM TIPEACTABICHHUS;

® HAaxXOJWUTh CXOIHBIC APTYMEHTHI (ITOATBEPIKIAONINE WIIA OMTPOBEPTAIOIINEC OJHY H
Ty K€ UJICI0, BEPCHUIO) B PA3TUIHBIX HH(OOPMAITMOHHBIX UCTOYHUKAX;

® CaMOCTOSITEIbHO BRIOUPATH ONITUMAIIbHYIO (hOPMY TIPEICTaBICHUS HHDOPMAITUHN
WJUTIOCTPUPOBATH PEIIaeMbIe 33/1a4l HECJIOKHBIMU CXEMaMH, TUarpaMMaMi, HHOU
rpaduKoil 1 UX KOMOMHAITUSIMU;

® OIICHMBAaTHh HAAEKHOCTh OHONIOTMYECKOW WHGOPMAIMK T0  KPUTEPHUSIM,
MPEITIOKEHHBIM yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO;

® 3aMOMUHATH U CUCTEMATU3UPOBATH OMOJIOTHUYECKYIO HH(OpMAITHIO.

B cgpepe osnaoenus ynusepcanvhvimu yueOHbIMU KOMMYHUKAMUBHLIMU OeUCMEUIMU
OoOuenue:

® BOCHPUHUMATH U (HOPMYJIHUPOBATH CYXKJCHHUS, BBIpPAXKaTh AMOIIMU B IIPOIIeCcCe
BBITIOJIHCHUS MPAKTHYECKUX U J1a00OpaTOPHBIX padoT;

e BBIpaXaTh ce0s (CBOIO TOUYKY 3PCHHS) B YCTHBIX U TUCHMEHHBIX TEKCTaX;

® pacrno3HaBaTh HeBepOaJbHBIC CpEJICTBA OOIIEHHS, TOHUMAaTh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, 3HaTh W Paclo3HABaTh MPEANOCHUIKA KOH(DIMKTHBIX
CUTYallUl U CMATYATh KOH(MIUKTHI, BECTH IIEPETOBOPHI;

e I[IOHUMAaTh HAMEPECHHUS JIPYTUX, MPOSBIATh YBAKHUTEILHOC OTHOIICHHE K
co0eceTHUKY U B KOppeKTHOU (popme (hopMyIupoBaTh CBOM BO3PaKCHHUS,

e B X0JIc IUAJOra U/WIM JUCKYCCHH 3aJaBaTh BOIPOCHI IO CYIIECTBY 00CYXKIaeMOn
OMOJIOTMYCCKOH TEeMbl W BBICKA3bIBaTh WJCH, HAICIICHHBIC Ha PCIICHHE
OMOJIOTMYECKOM 3a/1auu U MOJJepKaHue 0J1aroxeaaTeIbHOCTH OOIECHHUS;

® CONOCTaBIIATh CBOU CYXICHHUS C CYXIACHHSAMHU JPYTrUX YYaCTHHKOB JHAJIOTa,
OOHApYKUBATh Pa3INYUS U CXOJCTBO IMO3HIIHIHA;

e 1yOJUYHO TPEJCTABISATH PE3YJbTAThl BBITOJTHCHHOTO OHOJIOTHYECKOTO OIBITA
(3KCTIEpUMEHTa, UCCIICIOBAHUS, TIPOEKTA);
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CaMOCTOSITEIILHO BHIOUPATh (POpMAT BBICTYIUICHUS C YUETOM 3a]1a4 MPE3CHTAIINH U
OCOOCHHOCTEW ayJAUTOPUU U B COOTBETCTBUU C HHUM COCTaBISATh YCTHBIE H
IMUCbMEHHBIE TEKCTHI C UCIOJIb30BAHUEM WJUIFOCTPATUBHBIX MATEPHUATIOB.

CoBMecTHAS NeATEIbHOCTD (COTPYIHUYECTBO):

MOHMMATh M UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOM W WHIWBHAYaIbHOU
paboThl MPU PEIICHUH KOHKPETHOM OMOJOTMYECKON MpoOJeMbl, 000CHOBBIBAThH
HEO0OXOJUMOCTh MPUMEHEHHUS TPYIIOBBIX (HOPM B3aUMOJICUCTBUS MPU PEIICHUU
TIOCTABJICHHON y4eOHO 3a1a4m;

MPUHUMATH 1[€JIb COBMECTHOM JESATEIbHOCTH, KOJJIEKTUBHO CTPOUTH JIEUCTBUS 110
e€ JOCTMKEHUIO: paclpeiesiaTh pOJIM, TOTOBAPUBATHCS, OOCYKIATh MPOLECC U
pE3yJIbTaT COBMECTHOM pabOTHI;

yMeTh 000011aTh MHEHUSI HECKOJIbKUX JII0JIel, TMPOSBISITH TOTOBHOCTh
PYKOBOJINTh, BHITIOJHATH MOPYUYEHUS, TOTIUHATHCS;

IUIAHUPOBATh OpPraHU3aLMI0 COBMECTHOM paloOThI, ONpPEAENsATh CBOK poyib (C
Y4E€TOM MPEANOYTEHU W BO3MOXKHOCTEW BCEX YYACTHHKOB B3aMMOJICUCTBUA),
pacupenensiTh 3aJadyd MEXJy 4YJIeHAMHW KOMAaHJbI, y4acTBOBaTh B TPYIIOBBIX
dbopmax paboTsl (00CykaeHMS, 0OMEH MHEHUSIMH, MO3TOBBIC IITYPMbI U UHBIE);
BBITIOJIHATH CBOIO YaCTh pa0OTHI, IOCTUTaTh Ka4€CTBEHHOTO Pe3yIbTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPJIUHUPOBATH CBOM JICHCTBUS C IPYTUMU WICHAMH KOMAH]IbI;
OIICHMBATh KAadeCTBO CBOETO BKJIAJa B OOMHUNA TPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITEIbHO  C(OPMYJIMPOBAHHBIM  yYaCTHUKAaMU  B3aMMOJICHCTBUS;
CpaBHUBATh PE3YyJbTAThI C UICXOAHOW 3a/1aueil U BKJIAJ] KaXJJ0T0 YjieHa KOMaH/ bl B
JOCTHXKEHUE Pe3yJbTaTOB, pPa3leisaTh c(epy OTBETCTBEHHOCTH U TMPOSBIATH
TOTOBHOCTb K IIPEIOCTABICHUIO OTUETA MEepe]] TPYION;

OBJIaJIETh CHUCTEMOM YHUBEpPCAJIbHBIX KOMMYHHMKATHUBHBIX JICHCTBUH, KOTOpas
obecnieuriBaeT CHOPMUPOBAHHOCTh COITMATIBLHBIX HABBIKOB U 3MOIIMOHAIBHOTO
WHTEJIJIEKTA IKOJbHUKOB.

B cgepe oenadenus yHusepcanvHuiMu YUeOHbIMU PeYIIMUBHBIMU OCUCMBUIMU.
CaMoopranu3anus:

BBISIBIISITH TIPOOJIEMBI JJII PEIICHHS] B JKU3HCHHBIX M YYEOHBIX CHUTYaIlUsX,
UCIIOJIB3YsI OMOIOTUYECKIE 3HAHMS;

OpPUEHTUPOBATHCS B PA3TMIHBIX IMOX0aX MPUHATHUS pelIeHU (MHINBUIYATBHOE,
MPUHATHE PEIICHUS B TPYIITIE, IPUHITHE PEIICHUN TPYITION);

CaMOCTOSITEJTbHO COCTaBIIATh AQJITOPUTM peIIeHUs 3amadd (WM €ro 4YacTh),
BEIOWpATh CIOCO0 pelieHrus ydeOHOW OWMOJOTHYECKON 3aJadud ¢ y4EToOM
UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBATh
npeajiaraeMbie BApUAHTHI PEIICHU;

COCTaBIIATh IUIAH JCHCTBUU (TUTaH peaau3alii HAMEUEHHOTO ajropuTMa
pElIeHMs), KOPPEKTUPOBATh MPEIOKEHHBIM alrOpPUTM C YYETOM TMOITYUYEHUS
HOBBIX OMOJIOTUYECKHUX 3HAHHUM 00 M3y4aeMOM OMOJIOTHUECKOM OOBEKTE;
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CaMOKOHTPOJIb (pediaekcust):

BJIQJIETh CIOCO0AMM CAaMOKOHTPOJIS, CAMOMOTHBAIIUU U PEIICKCUU;

JIaBaTh aJIEKBATHYIO OLICHKY CUTYallMU U MPEIaraTh IilaH €€ U3MEHECHUS,
YUYUTBIBATh KOHTEKCT Y MIPEJIBUIETh TPYJAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh MPHU
pelieHun  y4eOHOM OMOJIOTMYECKOW 3ajJauM, aJalTHUPOBaTh pEIICHHUE K
MEHSIOIUMCST 00CTOSATEIbCTBAM;

OOBSACHATh MPUYUHBI JOCTKCHUS (HEIOCTHIXKCHHS) PE3YIbTaTOB JICSITEIHLHOCTH,
JlaBaTh OLIEHKY NPUOOPETEHHOMY ONBITY, YMETh HAaXOJUTh IO3UTHUBHOE B
MPOU3OLLIEAIIEN CUTYaLINY;

BHOCUTh KOPPEKTHUBBI B JCSATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB,
M3MEHUBIINXCS CUTYaIUH, YCTAHOBJICHHBIX OIMIUOOK, BOSHUKIIHNX TPYAHOCTEH;
OLICHUBAThb COOTBETCTBUE PE3YJIHTATA LIEJN U YCIOBUSM.

OMOIMOHAJILHBIA MHTEIJIEKT:

pa3nuyarb, Ha3blBaTh W YHOPABIATb COOCTBEHHBIMH SMOLMUSMU MU 3MOLUSMU
APYTHX,

BBISIBJISITh U aHAIIM3UPOBATH IPUYHHBI IMOLIUK;

CTaBUTh ce0d HAa MECTO JAPYTOro 4ejgoBeKa, MOHMMATh MOTUBBI M HaMEpPEHUs
Apyroro,

PEryIMpPOBaTh CIIOCOO BBIPAYKEHUS YMOLIUMA.

[TpunsiTue ceds u Apyrux;

OCO3HAHHO OTHOCUTBCA K JPYTOMY YEJIOBEKY, €r0 MHEHHUIO;

MPU3HABATH CBOE MIPABO HA OLIMOKY M TAKOE K€ MPaBoO JPYroro;

OTKPBITOCTbH ce0€ U IPYTUM;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBAThH BCE BOKPYT;

OBJIQJIETh CUCTEMON YHUBEPCAIbHBIX YUEOHBIX PETYIATUBHBIX JEHCTBUM, KOTOpas
obecrnieunBaeT (OPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMUHOCTU (BHYTpPEHHSA
NO3ULKSA JIMYHOCTH), W >KM3HEHHBIX HABBIKOB JMYHOCTU (yIpaBJICHHUS COOOMH,
CaMOJIMCLUUIUIMHBI, YCTOMUHUBOTO MOBEJICHUS).

IIpeaMeTHBIE Pe3yJbTAaThl OCBOCHHUS TPOTPAMMBI
B mo3naBarenbHOM (MHTEIIEKTYalIbHOM) cdepe:

— TpUOOPETEHHUE OMbITA MCIIOJIH30BAHMSI METOJIOB OMOJIOTHYECKOW HAYKH C IEIBIO

W3YYCHHS OMOJIOTHYECKNX OOBEKTOB, SIBJICHUW W MPOIIECCOB: HAOIIOICHUE, OMHCAHHE,

MMPOBCACHNC HCCIIOXHBIX OMOJIOTMYECKUX OIBLITOB M OKCIICPUMCHTOB, B TOM 4YHCJIC C

UCIIOJIb30BaHNEM aHAJIOTOBBIX M LIU(PPOBBIX OMOIOTHUECKUX MPUOOPOB U UHCTPYMEHTOB;

- q)OpMI/IPOBaHI/IC YMCHUA MHTCTPUPOBATDH OMOJIOTHYECKHE 3HAHMS CO 3HAHUSIMH U3

JIPYTUX Y4EeOHBIX TPEAMETOB ((PU3HKU, XMMHUH, Teorpadrn, UCTOPUH, OOIIIECTBO3HAHUS U

T. 1.);
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— (opMupoBaHHEe YMEHHUH pemIaTh YueOHBIC 3aa4i OMOJIOTHYSCKOTO COJCP KaHus,
BBISIBIISIT ~ NIPUYMHHO-CJICJICTBEHHBIE  CBSI3M,  IPOBOJUTH  KAYECTBEHHBIE U
KOJIMYECTBEHHBIC PACUETHI, JIeTIaTh BEIBOIBI HA OCHOBAHUH TOJTYUYEHHBIX PE3yIhTaTOB;

— (opMHupoBaHHE YMEHHsI TUIAHUPOBATH YYEOHOE WCCIICIOBAHUE WIIU MPOCKTHYIO
paboTy C y4eTOM MOCTABICHHOM 1e)Ii: POPMYITHPOBATH MPOOIEMY, TUIIOTE3Y U CTABHUTH
3a/la4d HMCCIICIOBaHUS, BBIOMpATh aJCKBATHO TIOCTABICHHOW IICIM METOMBI, JeIaTh
BBIBOJIBI TIO pe3yiIbTaTaM MCCIICIOBAHUS WU IPOSKTHON JACATCIBHOCTH;

— (¢opMmupoBaHME  HHTEpeca K  yrayOJeHuto  OMOJOTHYECKUX  3HAHHM
(mpenmpoduiibHas TOATOTOBKA U MpodeccuoHaIbHas OPUEHTAIHS) U BRIOOPY OMOI0THN
KaKk Mpo(UILHOTO MIPEAMETa Ha CTYIIEHU CPETHETO IMOJTHOTO 00pa30oBaHus sl Oyymien
npoecCHoHaTbHON EATeTLHOCTH, B 00JacTH OWOJOTHH, MEIUIIUHBI, 3KOJIOTHH,
TICUXOJIOTUH, BETEPUHAPHH, CEITHCKOTO XO3SICTBA,

— BIAJCHUEC HaBbIKAMHU paboOTel ¢ wWHpOpPMAIMEH ECTECTBEHHO-HAYYHOTO
CoJlep>KaHMsl, MPEICTaBICHHON B pa3Hoil (opme (B BUAE TEKCTa, TAOIMYHBIX JaHHBIX,
cxeMm, TrpaduKoOB, AMarpaMM, MOJENEH, HN300paKeHUi), KPUTUYECKOTO aHalu3a
uH(OPMAIIH U OLIEHKH €€ IOCTOBEPHOCTH;

— yMEHHE WHTETPHPOBATH OMOJIOTHYECKHE 3HAHUS CO 3HAHUSMHU JNPYTUX Y4eOHBIX
NPEIMETOB; HHTEPEC K YrIyOJIeHHWI0 OMOIOTUYECKUX 3HAHUI U BBIOOPY OMOJIOTHMH Kak
npopUILHOTO TMpeaMEeTa Ha YPOBHE CpeIHEro oOuiero ooOpa3oBaHus is Oyayieu
npoeCCUOHATILHOM JICSITEIbHOCTH B 00JacTH OWOJOTHHM, MEIUIIMHBI, SKOJIOTHH,
BETEPUHAPHH, CEIBCKOTO XO3SMCTBa, MHIINEBOW IMPOMBINIICHHOCTH, IICUXOJIOTHH,
UCKYCCTBa, CIIOPTa - UMETh YCTKHE MPEACTABICHHUS O MAaTEPUATMCTHUSCKOW CYIITHOCTH
T€HOMOB UBBIX OPTaHU3MOB U PETYJISILUI0 UX PabOTHI;

— 3HAHHE OCHOBHBIX (DAKTOPOB OKPYXKAIOMICH CPENbl, BIUSIOMIUX Ha Pa3BUTHE U
CYIIIECTBOBAHUE KUBBIX OPTAHU3MOB, aIaNTAINK K (haKTOpaMm OKPYKAIOMIEH CPEIbl;

— 3HAHHWE OCHOBHBIX IMMOJXOJ0B OMOTEXHOJIOTHH, UCTIOJB30BAHUS €€ JTOCTHKCHUIN B
COBPEMEHHOM KM3HU YeJIOBEKa, 0COOEHHOCTH HMCIIOJIb30BaHUS KUBBIX OPTaHU3MOB JIsI
MIPOU3BOJICTBCHHBIX HYXK]] UCTIOBEKA,

— 3HAHHE OCHOBHBIX MOJXOJIOB CEJEKIIMU U OMOTEXHOJIOTUH KYJIbTYPHBIX PACTCHUIH,
XapaKTepu30BaTh T€HETHMYECKHM  MOJAU(PUIMPOBAHHBIE  pPACTEHHUSA, ONEPUPOBATH
MOHATUSMHU, TUOpPUAM3AIMS, OTHAJICHHAas TUOpPUAM3AIUs, HCKYCCTBEHHBIN OTOOp,
reTepo3uc, TpaHchopMaIrsi, MyTareHe3, TCHETHIECKOE PeJaKTHPOBAHUE;

— TIOHUMaHWE  MOJICKYJSPHBIX  MEXaHW3MOB  peaju3allid  HACICACTBEHHOM
nH(OpPMAITK U YMEHHE CBOOOHO OTIEpUPOBATH OCHOBHBIMHU TIOHATHSIMU MOJIEKYJISIPHOU
OMOJIOTHY U €€ COBPEMEHHBIX HAMPABICHU — T€HOMHUKH, METar€HOMHUKH, TPOTCOMUKH;

— 3HAHHE OCHOBHBIX 3a00JIEBaHMI YEJOBEKa, MEXaHW3MOB MX Pa3BUTHS, CIIOcO0axX
WX IMarHOCTUKU U JICUCHUS;
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— (dopmHupoBaHUE YMEHHMS UCIIOJIb30BATh MOHATUNHBIN anmapaT U CUMBOJIHYECKUIN
A3bIK TEHETUKU, TPAMOTHOE IPUMEHEHUE HAYYHBIX TEPMUHOB, IOHATHI, TEOPUH, 3aKOHOB
JUIS OOBSICHEHHUSI HAONIOJAEeMBIX OHOJIOTHMYECKHUX OOBEKTOB, SBJISHHM W IIPOIIECCOB,
TIO3BOJISTIONIUX 3AJI0KUTh GYHIAMEHT HAYYHOTO MUPOBO33PCHHUS.

B nienHoCcTHO-OpUEHTalMOHHOM cdepe:

— 3HAHWE, YTO MPUMEHEHHWE COBPEMEHHBIX TEXHOJIOTHI MOJIEKYJISpHOW OuoIoruu
MO3BOJISIET YCHENIHO pemaTh Takue 37000 HEBHBIE MPOOJIEMbI, KaKk OXpaHa

Opr)KaIOHJ;eﬁ Cpcabl, COXpAaHCHHUC 3J0POBbA YCIIOBCKA, KOHTPOJIb U BOCCTAHOBJICHUC
9KOCHUCTECM.
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TEMATHUYECKOE INTAHUPOBAHUE

Moayab «Kak ;KHBOTHbIE M PACTEHUSA NMPUCTIOCADINBAIOTCSD (IBOJIOLIMOHHAS
IK0JI0THS) 9-6 KiIacchl (34 yaca)

Tembl OcHoBHOE cofep:KaHue JesiTeIbHOCTH
IIKOJIbHUKOB
1. Ml ucciienyem CBoliCTBa U CTPOCHHE KUBBIX HccnenoBatenbckue
JKMBbIE 00bEKTHI OpraHu3MOB (CTPOEHHE KIETKU). | padboThl «Bce nu (cuHupl,
(6 9) Bun, ocobr — oprannsm Kax Oenku, Oepe3bl W T.JI.)
elMHas cucTemMa. Ajnantanuu OJIMHAKOBBIE?
(npucniocobnenus). [Tousrue DOTOKBECTY.
rOMEeOCTa3a KUBOro oprannsma. | [Ipaktuueckas pabora
Crioco0bl ero noaaepKaHusl. «CocraBisieM KHUTY
Orpannyenus pPEKOPJOB  pacTeHUl U

MOP(OIOTUYECKUX U
(bM3MOJIOTUMICCKHUX aJIallTaIui.
[Touemy opraHu3MbI HE
CTaHOBATCSA OCCKOHEYHO
OOJIBLIIMMHU, MaJEHLKUMH,
BCESITHBIM.

JKUBOTHBIX HAIICTO KpasH.

2. Biusinue
OKpYKalolen
CpeAbl Ha KMBBIe
opranu3msl (12 )

DaKTOPBI OKPYKAKOIIEN CpeIbl
(abmoTHueckue, OMOTHIECKHUE,
aHTponoreHnssie). [Ipumepsl
a0MOTHYECKUX (DAKTOPOB,
OKa3bIBAIOIINX OCHOBHOE
BJIMSTHUE HA )KU3HECATEIHHOCTD
KUBBIX OPTaHU3MOB:
TeMIIepaTypa, CBET, BIAKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTH
IPUCIIOCOOJICHHS YKUBBIX
OpraHu3MOB K aOMOTHYECKUM
dakTopam. IIpucnocobnenus k
OCHOBHBIM a0MOTUYECKUM
dakropam: Temneparypa,
BJIQ)KHOCTD U CBET.

IIpakTrueckoe 3ansATHe
«1IBet u Termno» (Kyouku
JIbJIa B3BECUTD, ITOJI0KUTh
B vamuku Iletpu Ha
pPa3HOLBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBbICTpee
pacrasii).

[IpakTrueckoe 3aHATHE
«Yro pacTBOpsieTcs B
BOJIE» (IKCIIEPUMEHT
«Kunkuii 1om»).
[IpakTrueckoe 3ansTHE
«JInddy3us BeiiecTs B
BOJI€ (pacTBOPHI)»,
«JIBM>XKE€HME paCTBOPOB IO
LBETKY».

IIpakTrueckoe 3ansATHE
«Jlen mnaBaet B BOJIE
(aiicbepru, 3amep3aHue
BOJIOEMOB)».
[IpakTrueckoe 3aHATHE

OnepaTtop 240 Q00 "Komnaxus "TeH3zop"
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pacmupseTcs»
(pa3pylieHue KaMHs
(mouBOOOpazoBaHme),
3aMep3aHue KIETOK).
IIpakTrueckoe 3aHsTue
«IIly6a» (kyOukH b2
3aBEPHYTH B Pa3HBIN
MaTepHall, B3BECUTB).
[IpakTrueckoe 3aHsATHE
«ITurmeHTH (MOXKHO
pa3aeluTh Ha BaTMaHe
KpacuTelIu U3
dbromactepoBy.
[IpakTHueckoe 3aHsTHE
«Kaxk >KMBOTHBIE MJIaBAIOT
B BOJIe» (DKCIIEPUMEHT C
MUTIETKOM).
HccnenoBarenbeckue
pabotbl «BnusiHue cBeta
(Tema, BIaKHOCTH,
COCTaBa MOYBbI) HA
pacTeHus! B €CTECTBEHHBIX
WJIN HCKYCCTBEHHBIX
YCIIOBUAX» (HA JOCTYITHOM
MaTepuare).

3. B3aumopaeiicTBus
’KHBBIX OPTaHU3MOB
(4 9)

buotnueckue hakTopsl.
3aKOHOMEPHOCTH Pa3BUTHUS
MEKBHUIOBBIX
B3aMMOOTHOILIECHUM.

KoaBosmtorust (XUIHUK-KEPTBa;

Napa3uT-X035IMH) DBOJIOIUS

CTpaTCFI/Iﬁ )106BIBaHI/I$I ITHUIITH.

ConmanbHOCTE. BUabI-

BcesieHLbl. [lepeyenp pacTennii-

BPEIUTENIEH.

HccnenoBarenbckas
pabora «HabmroneHus 3a
B3aMMOOTHOIIECHUSIMHU
YKUBOTHBIX TIPU
OOBIBAaHUHA ITUILHA
(KOPMYILIKH JIJIs1 IITHIL, TS
TOPOJCKUX WJTU CEITbCKUX
JKUBOTHBIX). BeO-
KaMeph».
UccnenoBaTenbekas
pabota
«Pacnpoctpanenue
BUJIOB-CUHAHTPOIIOB B
HAIIe MECTHOCTHU»

[IOKYMEHT MOAMWCAH 3/IEKTPOHHOM MOAMMCHIO
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4. YenoBek B JKU3HH
pacreHui u
SKHBOTHBIX? (6 1)

AHTpOIOreHHbie (PaKTopshI.
[IpaBna nu, 4TO MEPBOOLITHHIE
JIIO]IA KUK B TADMOHUU C
npupoioi. OgomManItHuBaHUE U
NpUPYUYEHUE )KUBOTHBIX U
pacteHuil. 3aueM cracaTh
BBIMUPAIOIINE BUIbI, KAK 3TO
nenath. KynbTypHble pacTeHus u
UX Aukue npeaku. [louemy
Ba)KHO UX COXPAHSITh.
Pa3nooOpaszue KynbTypHBIX
pacTEeHUHM U UX 3HAYCHUE B
KU3HU yenoBeka. KpacHast kHura
Barieit repputopun. Oco6o
OXpaHsieMbI€ TEPPUTOPHH,
3aroBeHUKU Poccun u mupa.

[IpakTuyeckas pabota
«Pa3zHoobOpasue
KyJIbTYPHBIX PACTCHUH B
BaIlIEeM PETHOHEY.
HccnenoBarenbckas
pabota «Bnusinue
aHTPOIOTEHHBIX (haKTOPOB
Ha pa3BUTHE PACTCHUU B
ropo/ie/HaceJICHHOM
MTYHKTE.
DKCKypcust/ipakTHIecKas
pabota «OOIIT B Bamiem
pPETHOHE — YHUKATbHBIC
OOBEKTHI IPUPOIBIY.

5. Ikojornueckue
Humu (6 9)

buocdepa — ogna us3
BaXHEHUIITUX 000JI04eK 3eMITu.
YT0 Takoe «IKOJIOTrUYECKUE
HUIIN» U KaK OHH
dbopmupyrorcs? DopmupoBaHue
3HaHUU 10 OMOPa3HOOOPaA3UIO
KU3HEHHBIX (OpM,
MIOBEICHYECKUX
MPUCTIOCOOJICHU,
MoAu(UKAIIMOHHAS
U3MEHUYMBOCTH (Ha 6a30BOM
ypoBHE). PacTuTtenbHbie
COOOIIEeCTBA U UX THUIIHI.
Pa3Butne u cMeHbl
PaCTUTEIILHBIX COOOIIECTR.

HccnenoBareabckue
paboThl «DKOJOTUUECKHUE
HUIIU BOKPYT Te€Os —
onucanue GaKkTopoB
OKpPY2KaroIIEH CpelIbl».
HccnenoBarenbckue
paboThI
«DEeHOTOTNYECKUE
HAOJIIOICHU).

Moayab «OCHOBBI pact

eHHeBOACTBA» 7-8 Kiacchl (68 yacoB)

Tembl

OcHoBHOE coaepxaHue

JlesiTeILHOCTD
IIKOJbHUKOB

Tema 1. BBenenue B
PacTeHHEBO/ICTBO
(2 9)

Yro-Takoe paCTeHUEeBOJACTBO:
OCHOBHBIE (DaKTOPHI
BBIPAIIMBAHUS PACTECHUM.
Hcropus pazsutus
arpOXMMHUYECKUX 3HAHHUM
(pabotsr M.B. JlIomonocoga, HO.
JIubuxa, byccenro, B.B.
Joxyuaesa, K.A. Tumups3ena,

[IpakTuyeckas padota
«bouxka JInbuxay.

II.A. Kocteiuena, /[.H.
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[IpsiHuIIHMKOBA U 1p.).

Tema 2.
ArporexHu4ecKuu
ykcnepuMenT (6 4)

[IpaBuiia noCTaHOBKHU
arpodKCIIEPUMEHTOB.
ITocTaHOBKA 3KCIIEPUMEHTOB C
pacteHusiMUA. Bb100p TeMBbI,
COCTaBJICHHE TUITOTE3BI, IEIU U
3a/1a4 HKCIIEPUMEHTA I10
BBIPAILIMBAHUIO PACTCHUH B
KOHTPOJINPYEMOU CPEJIE.
KonTposn, nosropHocTy,
IIPOBEJICHNE DKCIIEPUMEHTA.
[TIimanupoBaHue 3KCIIEPUMEHTA.
OueHka pe3ynbTaToB
JKCIIEPUMEHTA.

OcBoO€HME TEXHONOTUN
KPYTJIOTOIMYHOIO BBIPAILIMBAHUS
CajgaToOB U MUKPO3€EJICHU B
KOHTPOJIUPYEMBIX
VICKYCCTBEHHBIX YCIOBUSAX.

HccnenoBarenbckas
pabota «DakTopsl,
BJIUSIIOIIIME HA
popacTaHue ceMsiH (pocT
IIPOPOCTKOB).
[IpakTuyeckas pabota
«CO0p yCcTaHOBKH 151
BBIpAIBaHUS PACTCHUI B
KOHTPOJUPYEMBIX
YCIIOBUSX).

Tema 3. Poab
XUMHUYCCKHX
3JIEeMCHTOB B

NUTAHUU PACTEHUH
(20 9)

Bopna. PactBop. BriTsikka.
AHUOHBI, KATUOHBI,
3JIEKTPONPOBOAHOCTH U pH
pactBopa. Poip xumuueckux
AJIEMEHTOB B IUTAHUU PACTCHUIA.
[Tonyuenuie mUTaTENbHBIX
BEILIECTB PACTCHUSIMH.

VY noOpenusi: opraHuueckue,
MUHEpaJbHbIE,
MUKpoOHonorudeckue. Tumsl
IIATaHUA pacTeHu. Bo3aymHoe
U MUHEpajabHOe (KOPHEBOE)
NUTaHuE pacTeHuil. TpancnopT
MUTATEIbHBIX BEIIECTB
pAaCTEHUM: BOCXOAIINN 1
HUCXOIIAIINN TOK. BakHelmnime
KaJnitHbIe, PocdopHbIC U
a30THBIC yI00pEHMUSI, UX
cBoucTBa. [IpocTeie u cil0)KHbBIE
yIn00peHus.

Poct u pa3zButue pacrenui:
ATaIlbl OHTOreHe3a, (aKTOPhI,
BIIMSIIOIIME HA POCT PACTCHUM:
CBET, T'yCTOTa MOCAJ0K, TUTAHNUE,
cybcrpar.

[IpakTuyeckas pabota
«CxeMbl mUuTaTeNbHBIX
pacTtBOpoOB. Pacuer no3
yIOOpeHHi y1st
MATATEIbHBIX PACTBOPOBY.
[IpakTuyeckas padbota
«IIpaBuna cmemmBanus
yI00OpeHUi»
[IpakTuyeckas padota
«IIntanue pacreHui:
TEXHOJIOTUS
MIPUTOTOBJIEHUS
MUTATENbHBIX PACTBOPOB
JUISL Pa3HBIX KYJIBTYPY.
[IpakTuyeckas pabota
«MOHUTOPUHT
MUHEPAJIBHOTO MUTaHUS
pacTEHUN.
[IpakTuyeckas pabota
«PacturenbHas
JUATHOCTHKA.
HccnenoBarenbckas
pabota «OneHka
COCTOSIHHSI KOMHATHBIX
pacTeHUH, paCTCHUN Ha

Ay ~
UCOOCHHOCTH 1T TdHWA

IIK SFFRTFO TG YR pRTE o'
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pacTeHuii a30TOM. A30T U €T0
3HAYEHUE B )KU3HU PACTCHUM.
DopMBbI a30Ta U UX
IIpEBpALICHUE B ITOYBE.
Ncrounuku docdopa s
pacteHusi. 3HaUCHHE
dochopcoaepxammx
coeIMHEeHU! B KiieTke. Poib
MAaKpO3PTHYECKUX COEUHEHUIN
dbocdopa B SHEPTETHIECCKOM
oOMeHe.

Brnusinue kanus Ha puzndeckue
CBOWCTBA MPOTOIIa3MbI, HA
(dbepMeHTHI YTIEeBOAOPOHOTO
oOMeHa, cuHTe3 OEeJIKOB U JIp.
Ponp xanus B noanepxanuu
WOHHOTO OajaHca B TKaHIX, B
IIPOLIECCAX CAMOPETYIISLINH.
Perynsaropnas n
CTPYKTYpoOOpa3oBaTeIbHas
pOJIb KaJbliMsl. Y4YacTHE B
00pa3oBaHUU KJIETOYHOMU
CTEHKH, MOJIIEp>KaHUU
CTPYKTYpbl MEMOpaH u
PEryJIsIus UX MPOHUIIAEMOCTH.
3HauCHHE MarHus B
MeTa00JIM3Me PaCTCHUI.
Marnuii B coctaBe xjopoduiia,
CXOJCTBO XJOpoduiia u
reMorjao0nHa Kak
CBUJIETENIbCTBO €IMHCTBA
OpraHU4YecKOro Mupa.

Cepa u ero OCHOBHBIE
COEANHEHUS, UX POJIb B
CTPYKTYPHOU OpraHu3aluu
KJIETKH, Y4aCTHE B
OKUCTUTENBHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUAX
MUKpOIIIEMEHTHI.
[IpencraBnenus o posn
MUKPO3JIEMEHTOB B
MeTab0JIM3ME PACTCHUIA.
Oco0GeHHOCTH TOCTYTIIICHUS
MUKPO3JIEMEHTOB B PACTECHHSI.

YCTaHOBKA MPUYHH
MaTOJIOTUYECKUX
cOoCTOsIHUM (TIpu
HAJITIHH )».
HccnenoBarenbckas
pabota «OneHka BIUSIHUS
Pa3TUYHBIX SJIEMEHTOB Ha
COCTOSIHUE PAaCTeHUH
(cocTaBieHue pa3Iu4HbIX
MTOJIKOPMOK )».

CMHUpl N3M U dHTAI'OHU3M
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3JIEMEHTOB ITUTAHUS PACTECHUM.
PacturenpHas quarHocTHKa U
METOABI UICHTHU(UKAITAN
HEI0CTAaTKa/U30bITKA DJIEMEHTOB
MMUTaHUS.

Tema 4.
Peryasitopsl pocta
pacreHuid. 3amura
pacrenui (4 4)

[TonsATHE O perynsaTopax pocrta
pactenuii. CTUMYJISTOPHI pOocTa
— (hUTOrOPMOHBI (ayKCHUHBI,
ruO0epeIuHbI, IUTOKUHUHBI).
Nuruburopsl pocta pacTeHUi:
1. npupopanbie (abcu3oBas
KHUCJIOTa ¥ HEKOTOPBIC
(eHOJIbHBIC BEIECTBA
(uKymapoBas, KOpU4Hasl,
CaJIMIIMIIOBAsI KUCIIOTHI).

2. CHHTCTHYCCKHE
(MOpGhaKTHHBI, peTapAaHThI,
nedoJIMaHThI, 1EeCUKAHTHI,
repoutuapl). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUSI PACTEHUM.
CoBpeMeHHBIE CTIOCOOBI
MOHHUTOPHHTA.

3amuTa pacTeHUN OT
BPEIUTEIICU: OCHOBBI
oromMeroa.

[IpakTuyeckas padbota
«DOUTOMOHUTOPHHT U
OLIEHKA COCTOSIHUSA
pactennii. COBpEMEHHBIE
CI0COOBI MOHUTOPHHTAY.

HccnenoBarennpckas
pabota «Bnusiaue
reTepoayKkcrHa Ha
npopactaHue (pocT  Ha
Pa3HBIX CTAAMSIX, B Pa3HBIX
YCIIOBUSIX) Pa3IUYHBIX
pacTEHUN.

[TpakTnueckas pabora
«/HCcekTapuu: pasuia u
YCIJIOBUS pa3BeIcHUS
IIOJIE3HBIX HACEKOMBIX).

Tema 5. Bognas,
necyaHasi u
MOYBEHHAs
KYJbTYPbI, HX
NpUMEHEeHNE B
BbIPALIIUBAHUH
pacTeHmu.
DOu3unoJa0rusi
pacrenmuii (8 u)

BonHast, mecuanasi v mouBeHHast
KyJIbTYpbl, UX IPUMEHEHHE B
BBIPAILIUBAHUU PACTCHUM.
[IpoBenenue BOAbI B KOPHE U
cTebie pacTeHHIA.

Bonsblil pexxuM pacTeHUM:
CTpOeHHUE yCThUIL: (aKTOPHI,
BIIUSIONIME HA UX PACKPBITUE U
3aKpbITHE. 3HAUEHUE MEXaHU3MA
pEryJIsALU UCTTAPEHHUS BIaru
pacTeHHeM.

POTOCHHTE3 — YHUKAJIBHBIN
npolLecc pacteHuil. TeMHoBast ©
cBeroBas (ha3bl poTocHHTE3A.
3HavyeHue HoTocuHTE3a AJIs
UBBIX OpraHu3mMoB. DaKTOpbI
pOCTa pacTeHUM: BO3AYX U
aspanus. [logzemHoe npixanue
pPAaCTEHUI: COCTAaB MOYBEHHOTO

[IpakTuyeckas padbota
«KopneBoe naBineHue».
[TpakTuyeckas pabora
«IIpurorosienue
npenapara yCTbHI]
METOJIOM CJIETIKAY.
HccnenoBatenbckue
pabotsl «BnusHue
YCIOBUU COAEPKAHUS
pacTeHuM Ha KOJIMYECTBO
YCTBHUID.

[TpakTnueckas pabota
«DyHKIIUOHAIbHAA
JIMarHOCTUKA PaCTEHUM MO
AKTUBHOCTH
XJIOPOIUTACTOBY.
Hccnenoatenbekast
pabota «OnpeneneHue
xyopodmmia A u b,

BO31yXa, TA3000MCH. I"azoobMeH

o1l e?_ffeamp 340 000 "KomnaHus "TeH3op"

OKYMEHT MOAMMCAH 3JTEKTPOHHOW TT

FOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE

AMCBIO
15.09.25 08:00 (MSK)

YUYPEXXAEHUE CPEAHASA OBLLIEEOBPASOBATEJIbHAS LLIKOJIA N2 706
MOCKOBCKOIO PANOHA CAHKT-NETEPBYPrIA, Lloii ManuHa CepreeBHa,

[vpekTop

CepTudukat 657B705DD2B2A84BBE2FA2B5DBBED28E

[evictyeT ¢ 06.03.25 no 30.05.26

33



npu 0EClIOYBEHHOM
BbIpAl{MBaHUHU.

(hOTOCUHTETHYECKOM
AKTUBHOCTH PACTCHUM U
(bakTOpOB, BIUSIOMIUX HA
HEey.

[IpakTuyeckas padota
«Aspanms, CO2 u Ox.
JIpIXaHWE pacTCHUI.
[IpakTuyeckas padbota
«JlpIXaHMe pacTECHU:
OLICHKA UHTEHCUBHOCTH
JIBIXaHUS PACTCHUHN U
IJI0JIOBY.
Hccnenosarenbckue
paboTel «Bnusinue
croco0a BhIpalMBaHUS
(cocTaBa muTaTEIHLHOU
CMECH, CXEMbI BHECEHHSI)
Ha POCT U pa3BUTHSA

ACHeKThI CeJeKIHU
(20 9)

Pa3IMYHBIX PACTCHUIN.
Tema 6. Kak yenosek ctan ucnonb3oBath | Jluckyccus
KyabTypHbIe pactenusa? CBsi3b pa3BUTHUS «JlomecTukanus, Bce Jin
pacTreHusl. IABUJIN3ALAN YEIIOBEKA U pacTeHUs U )KUBOTHBIE,
CoBpeMeHHbIE OJIOMalIHUBAHUS PACTCHUMU. KOTOPBIE KUBYT PSJIOM C

JlomecTukanusi.
HacnencrBeHHocts u
W3MEHYMBOCTh — OCHOBHBIC
CBOMCTBA KHUBbIX OPTaHU3MOB.
HN3meHnunBoCTh. Bujpl
U3MEHYHBOCT.

I'en —MaTepuanbHbIA HOCUTEID
HACJICJICTBEHHOCTHU U
W3MEHUYMBOCTH. HyKii€enHOBBIE
KUCHOTHL JIokamm3anus
F€HETUYECKOr0 MaTepruaia B
KJeTKe. JleeHune KIeToK.
Pennukanus JIHK. OcHoBHas
JIOTMa MOJIEKYJIIPHON OMOJIOTHH.
Tpanckpunius. Tpancasauus.
Mytanumu.

DddexT OyThUIOYHOTO
TOPJIBIIIIKA U TEHETUYECKOE
pazHooOpa3zue. Uto Takoe
reHO0aHk? 3aueM COXpaHsITh
T€HETUYECKUE PECYPCHI

YeJIOBEKOM UM
OJIOMAIIHUBAIOTCS ?
MOHO 11 CUUTATH
TapakaHa 0JIOMaIlTHEHHbIM
JKUBOTHBIM 7.
[TpakTnueckas pabota
«MoudukanonHas
W3MEHYUBOCTD (JIUCTHS,
UTOJIKU C OJTHOTO
JIEPEBA)Y.

[IpakTuyeckas pabota
«I'eH — MHCTpYKIMA 110
cbopke keTku (Ha bucepe
WJIUM KOHCTPYKTOPE)».
[Ipaktuyeckas padbota
«MyTarus Ha OyTepOpoe
(J1:060# 00BEKT U3
npeabIayIei padoThl, TIe
W3MECHCHUE HHCTPYKITHH
MPUBEJIET K U3MEHEHHIO
BHEIIHETO BU/Ia

OF) Wa =
paclicid ! UCHOBHbBIC CIIOCOUbI

UGT)WQ?%O 000 "KomnaHus "TeHsop"

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW MOAMMCHIO

FOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE

15.09.25 08:00 (MSK)

YUYPEXXAEHUE CPEAHASA OBLLIEEOBPASOBATEJIbHAS LLIKOJIA N2 706
MOCKOBCKOIO PANOHA CAHKT-NETEPBYPrIA, Lloii ManuHa CepreeBHa,

[vpekTop

CepTucmkat 657B705DD2B2A84BBE2FA2B5DBBED28E
[evictyeT ¢ 06.03.25 no 30.05.26

34



COXpPaHEHUS TEHETUYECKUX
pecypcoB pacTeHuit (X Situ u in
situ).

3nauenue padot H.W. BaBuiosa.
3aKOH rOMOJIOTHYECKHUX PSATOB.
LleHTpBl IPOUCXOXKACHUS
KyJbTYpHBIX pacTenu H.W.
BaswuiioBa u I1.M. JKykoBckoro.
OCHOBHBIE METO/IbI CEJICKIIUH.
I'uGpuamnzanus. opmsr oTboOpa.
OcHOBHbIE HANPABIEHUS
CEJIeKIUU: yIydIlIEHUE
YPOXaWHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U A0MOTHYECKUM
dakTopam.

Ectb nm xu3Hb B ipodupke?
buotexHonorus KyiabTypHBIX
pacTEHU.

Kak uenoBek moxer

MO IU(HUIIPOBATH pacCTEHUS?
['eHeTMUYECKOE pelaKTUPOBAHUE.
CoBpeMeHHBIE TTOAXO/IbI U
JOCTU>KEHUSI TEHETHYECKOTO
pPEIAKTUPOBAHUSI PACTEHUI.

[IpakTuyeckas paboTa 1o
rpynmaMm «OTKyzaa Ha
HAIINX CTOJIaX
(PYKTBI/OBOIILIN/3ITAKIY.
[IpakTuyeckas pabora
«BpipammBaem ropox. Kak
MIPOBECTH CKPEIIMBAHUE Y
ropoxay.
HccnenoBarenbekas
pabora «BrIpamuBanue
pacTeHui B IpoOUpPKE»
(MOHO BOCTIOJIB30BaThCS
pe3yJbTaTaMu
MPEAbLTYIINX
DKCIIEPUMEHTOB TI0
COCTaBJICHUIO
MUTATEIBHBIX PACTBOPOB
JUTISL PaCTEHUH).
[IpakTuyeckas padbota
«]'€eHOMHBIE HOKHUIIbI
(MonenupoBaHue pPabOTHI
cuctembl CRISP-Cas)».

Tema 7.
PacTureanHnas

npoaykuus (8 1)

Hanzemusbie u nmoa3eMHubie
opranbl pactenuit. [ToGer u
BUJIOM3MEHEHHBIN TTo0er
pacteHuit. CriocoOsbI
Pa3sMHOXXEHUS PACTCHUM.
[TonsaTHe 0 kKauecTBE NPOYKTOB
nutanus. [IpoGrembl
KOHKYPEHIIMH OTEUYECTBEHHBIX
MPOJIYKTOB MUTAHUS C
UMIIOPTHBIMU. JlorucTrka
JIOCTAaBKH U CPEJICTBA
COXpaHEHUS MTPOJTYKTOB
MUTaHUSA.

Mukpo3eneHb: MoJIe3HOCTh U
TEXHOJIOTHSI.

XUMUYECKUN aHAIN3
npoaykuuu. OCHOBBI
CHEKTPO(HOTOMETPHH.
[ToTeHmomeTpus.
Xpomarorpadusi.

[IpakTuyeckas padbota
«IIpenenpbHO TOTyCTUMBIC
koHueHTpauu (ITAK) u
METOJIbI KOHTPOJIS
0€30MMacCHOCTH
PaCTUTEIbHBIX TPOTYKTOB
TTUTAHUS.
HccnenoBarenbckas
pabota «O1ieHKa KauecTBa
BBIPAILLIEHHOU
MUKpO3eaeHn» (JInbo
CBOsI, TMOO U3 Mara3uHa).
[TpakTuyeckas padora
«Metompl O1IeHKU
Ka4yeCTBa PACTUTEIILHOU
MPOIYKITUN: XpPaHEHUE U
COXPAHHOCTb
MUTATEIbHBIX BELIECTBY
(1o noctynHomy
000pYI0OBAHUIO).

I/IC%ﬁ@@ﬁ%eﬁ]&éwﬁm "TeH3op"
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pabota «OnpeneneHue
BuTamMuHa C MeTo10M
00OpaTHOTO TUTPOBAHMUSI B
IJ10/IaX Ha Pa3HOM CPOKeE
(cmoco0e) XxpaHeHUsD.

Moayab «buorexnosorus» 7-8 kiaccenl (68 yacoB)

TeMbl OcHOBHOE co/lep:KaHue JeATeIbHOCTD
IKOJbHUKOB
Tema 1. [TonsiTne 6moTexHoMOTHH. 3a4eM [Ipaktrueckas pabora
buorexHoJsiorus YeJIOBEKY OMOTEXHOJIOTHH, B YEM «ITpumepsl
4 9) UX IIPEUMYILECTBO MEPE IIPUMEHEHUS
XUMUYIECKUM CUHTE30M. OCHOBHBIC | OMOJIOTHUECKHUX
01000 BEKTHI OMOTEXHOJIOTHH: 00BEKTOB B TBOEH
IPOMBIIILICHHbIE AKUZHID).
MUKPOOPTaHU3MBbI, KJIETKU U TKAaHU
pacTeHH, )KUBOTHBIX U YEJIOBEKA,
OMOKaTaIu3aToPHI.
CoIpbe 151 OMOCHHTE3a U OLIEHKA
€ro OMOJIOrMYECKOM [IECHHOCTH.
OCHOBHbBIE HCTOYHUKH YTIEPOaA,
asora, pocdopa, MUKPOITIEMEHTOB.
UccnenoBanre HOBBIX HICTOUHUKOB
CBIPbs (BKJIFOYAsi BOIIPOCHI €0
npeaBapUTEILHON 00pabOTKH),
pa3pabOTKa HOBBIX MUTATEIbHBIX
cpeld, B TOM YHKCIIE€ BKIIOYAIOIINX
OMOCTUMYIISITOPBI U JPYTHE
AJIEMEHTHI YIIPABJICHUS U
ONTHUMM3ALUHU ITPOLIECCOB
onocuures3a. MeToanl
ONTUMU3AIUHY MU TATEIBHBIX CPE.
Tema 2. [TonmoxeHnune MpokapruoTOB B [TpakTuka.
Muxpoouosiorus CHUCTEME OPraHUYECKOro Mupa. Jlabopatopnas pabota
(12 9) Crtpoenunie 6akTepHaIbHON KIETKU. | « DUKCHPOBAHHBIC
Knaccudukanus 6akTepuil. npenaparsl OaKTepuil.
Mopdonorus 6akrepuii. [Ipocteie | Onpenenenue Gopmbl
Y CJIOXHBIE€ METO/Ibl OKPAIIMBAHUS | TIPEIOKEHHBIX
Oaxrepuil. Dusnonorus 6akrepuii: | KyabTyp
NUTaHUE, IbIXaHue, POCT U MHUKPOOPTraHU3MOB,
pa3MHOKE€HHUE. 3HAKOMCTRBO C HCIIOJB3YS MPOCTOM
JIOMEHOM ApXeH METO]T OKPaCKm».
(3KCTPEMOPHUIIBHOCTD, Ha6o paTopHas p pabora
OCOOEHHOCTH CTPOEHHUS KIETKH). Fpe SRS Tifia >
AORYNMERT TTOANMVICAR JJIIZKII"UI'IHUVl TTUATVICBRO
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Mo0JI0YHOKHUCII0€ U CTUPTOBOE
Opoxxenue. PoToTpodHbIEC U
XeMOTpO(HBIE OaKTEPHH.
Kunernueckoe onucanue rnpouecca
pOCTa MUKPOOPIaHU3MOB.
DKCIOHEHIINaIbHAsA MOJIENb POCTA.
Kuneruka rubenu
MHUKPOOPTraHU3MOB.

[TaTorennsie 6aktepun. Yymnast
Najoyka v yepHas CMepThb,
00TYIU3M, CTOJIOHSK, TyOepKYJIe3.
Hcrtopust 60pb0BI €
OakTepraTbHBIMU MHOEKISIMU.
Bolina 6eckOHEUYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPUI.
MexaHU3MBI IeNCTBUHI
aHTUOMOTUKOB. MexKiIeTouHast
KOMMYHHKalus 0aktepuit. UYyBCTBO
KBOpyMa.

[Ipumenenue 6akTepuit
yenoBekoM. Kunetnueckoe
onucanne OMOCHHTE3a POIYKTOB
MHUKpOOpranusMamu. bakrepun,
KOTOpbIE MOT'YT pa3iaraTh
IUTACTHK.

Mukpoopranusmel B
arpoOUOTEXHOJIOTUH.
HckyccTBeHHbBIE accoLMaluu
pacTeHHl ¢ MUKPOOPraHU3MaAMHU

KJIETOYHOU CTEHKH
METOJIOM OKpAIlIBaHUs
o ['pamy» (mipu
HAJIMYUU PEAKTUBOB).
Jlaboparopnas padota
«ITpurorosnenue
PKU3HEHHBIX
npenapaTon
MOJIOYHOKHUCIIBIX
OaxkTepuin».
Jlaboparopnas pabota
«IToceB cmbIBa ¢ pyk Ha
yamku [letpm».
Jlaboparopnas pabota
«BblIeIeHUE YUCTOM
KyJbTYphI OaKTEepHil.
Meton pa3BeicHUN.
MeTtoa ucTOIAOIIETO
ITPUXAY.
JlaGoparopnas pabota
«Mopdonoruyeckas
XapaKTEepPUCTUKA
BBIJICJIICHHOMN YMCTOM
KYJIbTYPHI:
XapaKTEepPUCTUKA
KoJIoOHHH, (hopMa
OakTepui, TUM
KJIETOYHOU CTEHKI.
Jlaboparopnas pabota
«CpaBHeHue pocta
MUKPOOPTaHU3MOB Ha
qarike 0e3 u ¢
n00aBICHUS
QHTUOMOTUKOBY.
Uccnenoparenbckas
pabota «Ilonck
MUKPOOPTraHU3MOB
00J1a1ar0IIMXx
AHTArOHUCTUYECKOMN
AKTUBHOCTBIO».
HccnenoBarenbckas
pabota «Bsinenenue
MOJIOYHOKHUCIIBIX
OaxkTepuit,

HOSACIHBARA O P13 "Tersop”
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AKTUBHOCTH.
HccnenoBarenbckas
pabora «BrigeneHue
OakTepuii MOJIE3HBIX
JUIsL pPACTEHUI.

Tema 3.
JyKapHOTHYECKHE
OpPraHu3Mbl B
OMOTEXHOJIOTHH
(m1ecHeBbIe rPUOBI,
P OKAH,
Bogopocu) (12 1)

[TnecHeBbIe TPUOBI TPOYIICHTHI
OMOJIOrMYeCKH aKTUBHBIX BEIIICCTB
OO6m1as XxapakTepUCTUKA JIPOXKIKEH
caxapoMuueToB. Mcropus
VICIIOJIb30BAHUS IPOXKKEN B
TPaAUITMOHHON OMOTEXHOJIOTHH.
TexHOMOTuY BUHOAEINS U
XJ1e00IIeUeHU,
CIIeIMATM3UPOBAHHBIC PACHI
Ipoxckeil. MeTaboau3M ApoxoKe.
Peakuust ciupToBOro 6poskeHusl.
[TonydeHnne BTOpUYHBIX
MEeTa0O0JIMTOB B ApOxKax. poxoku
KaK MPOIYIEHTHI OMOTOILIHB.
[TonydeHwne 1eneBbIX OCIKOB B
TPOKKAX.

OCcoOEeHHOCTH BETETaTUBHOTO B
IIOJIOBOT'O PA3MHOXKCHUS Y
JPOXOKEH, 3HAUCHUE U3YUCHUS
MMTO3a U [IUTOKHHE3a IS
ONTUMU3AIUHU IPOLIECCOB
KYJIbTHBUPOBAHUS JIPOAKIKEBBIX
IITAMMOB, TTOHUMaHUS TIPUYUH
MATOTEHHOCTH JIPOXKIKEN U rprlOB,
MOMCKa MUIIICHEH (PYHTUIIHIOB U
pa3pabOTKK HOBBIX JICKAPCTBEHHBIX
npenaparos.

Bonopocnu — nepcrieKTuBHbIN
00BEKT JIJIs1 TPOU3BOJICTBA OEJIKa U
yIJI€BOJI0B. bUOTEXHOIOrMYeCcKue
METObI OYMCTKH TBEPJIbIX,
KHUJKUX OTXOJI0OB U Ta3000pa3HBIX
OTXO/JI0B MTPOU3BOJACTB. CTOUHBIE
BOJIbI. CXEMBI OUYHMCTKH.
buodunbtpsl, a3poTeHKH,
METAaHTEHKH, OKCUTEHKH.
AKTHUBHBIN W U BXOISIINE B HETO
MHUKpPOOpPTaHU3MEbI. Vcob30BaHue
BOJIOPOCJICH B OUUCTKE CTOUYHBIX

Jlaboparopnas pabota
«IToncuer kieTok
IPOXIKEN B KaMepe
I'opsieBay.
Jlabopatopnas paborta
«ObHapyxeHue
MIPOTyKTOB CITUPTOBOTO
OpOKEHHUS: STHIIOBOTO
CIIUPTA U YTJIIEKUCIIOTO
razay.

JlaGoparopnas pabota
«Habmonenue
Pa3MHOXKCHHUS
TPOAOKEBBIX KIIETOKY.
[Ipaktryeckas pabora
«Ilonyuenue TBOpora u
Keupa Ha OCHOBE
MOJIOYHOKHCITBIX
OaKTepuii».
[Ipaktnyeckas padbora
«OCHOBHBIE BUJIbI KBaca
U UX XapaKTePUCTUKA»
«poxxu u
MOJIOYHOKHCIIBIC
OakTepuu,
IPUMCHSIEMBIC IS
MIPOU3BOJICTBA KBACay.
[Ipaktrueckas pabota
«CpaBHUTETHHBIN
aHaIN3 Pa3BUTHUS
JPOKKEN B a3pOOHBIX U
aHa’POOHBIX
YCTIOBHSXY.
[Ipaktrnyeckas padbora
«MeToIbl OLIEHKHU
CBOMCTB
XJIeOOMEKapHbIX
TIPOAKKEH.
Ocobennoctu

BOI.

rﬁﬂﬁmﬁ&ﬁﬁ% "KomnaHus "TeHzop"
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IPECCOBAHHBIX,
CYIIEHBIX U
WHCTaHTHBIX
TIPOAKIKEI.
HccnenoBarenbckas
pabora «Bnusaue
(H3UKO-XUMHYSCKHIX
(akTOpOB Ha KAYECTBO
OMOTEXHOJIOTrMYECKOU
npoaykiuu (KBac,
kedup, coIp, Xj1ed u
Ip.)».
Uccnenosarenbckas
pabota «Bnusiaue
(U3UKO-XUMHYECKUX
(dakTOpOB Ha POCT
Bogopociu (Chlorella

nHpopmanms (8 1) CBOWCTBA )KUBBIX OPraHU3MOB.
HN3menunBocTh. Buabl
W3MEHYHUBOCTD.

['en —MaTepuanbHbI HOCUTEND
HAaCJIEICTBEHHOCTH U
U3MEeHUYNBOCTU. HyKkenHoBbIE
KHUCHOTHL. JIokann3anusa
FEHETUYECKOr0 Marepuasa B
KJIETKE. J/IeJIeHne KIIETOK.
Penmnukanus JIHK. OcHoBHas
JI0TMa MOJICKYJISIPHON OMOJIOTHH.
Tpanckpunnus. TpaHcasauus.
MyTtanuu.

vulgaris)».
Tema 4. HacnencteeHHOCTD U [Ipaktnueckas padbora
HacaencrBeHHast W3MEHUYMBOCTh — OCHOBHBIE «MomudukanroHHas

U3MEHUYUBOCTH (JTUCThS,
UTOJIKH C OJTHOTO
JIEPEBA)».
[Ipaktuyeckas pabora
«I"eH — MHCTPYKIIUS IO
cOOpKe KJIEeTKH (Ha
oucepe i
KOHCTPYKTOPE)».
[Ipaktnyeckas padbora
«MyTtanus Ha
OoytepOpoe (moboi
00BEKT U3 IPeabl TyIIei
paboThl, IJIe UBMEHEHUE
WHCTPYKIIMH TPUBEACT
K U3MEHEHUIO
BHEIITHETO BHJIA
00BeKTa)».

Tema 5. [TonmoxeHue BUPYCOB B CUCTEME
Bupycoaorus (6 4) | oprannyeckoro mupa. CTpyKTypa u
XMMHYECKUH COCTAB BUPYCOB.
Kiaccudukarys BUpycoB.
Penponykuus Bupycos. Bupycer -
BO30yIUTENN MH(DEKIIUOHHBIX
6ose3Heil. OHKOBUPYCHI.

[Ipocmotp
JTOKYMEHTAIBHOTO
¢dbunpMa 0 BUpycax.
[Ipaktuyeckas padoTa.
«Metoa pa3BelIeHUI».
[Ipaktuyeckas padoTa.
«TutpoBanue

bakrepuodaru: crpoenue,

OKYMEHT MOAMMCAH 3JTEKTPOHHOW MOAMNMMCHIO
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CBOMCTBA, IPUMEHEHUE.
buonoruyeckue MeTo 161 60pHOLI C
BUpYyCaMH.
Tema 6. 'ennas OCHOBBI T€HHOW UHKEHEPUHU. [Ipaktuyeckas pabora
HHKEHEepHs U Bekropa. Cnienuduueckue «OHJIOHYKJIEA3bI
OMOTEXHOJIOTUH dbepMeHTHI OaKkTepuil. pectpukiuu (padora ¢
(8 u) buorexnonoruu npoayKuuu HYKJICOTUIHBIMH
0eNIKOB B OaKTepUaIbHbIX NOCJIEI0OBATENBHOCTIMHU
KyJlbTypax. JloCTHXKeHNs TeHHOU Ha Oymare)».
WHXXEHEPUH U OUOTEXHOJIOTHUHU. [IpakTrueckas padota
CRISPR/Cas — cucrema «I['eHHbBIC HOKHUIIBI -
aJanTUBHOTO UMMYHHUTETA CRISPR/Cas
Oaktepuii u apxeil. TMO. Metoasl | (MogenrpoBaHue Ha
nonyyenuss ['MO. Oymare)».
Urpa-puckycceus:
«Bprpaii rpaHT Ha
co3znanue 'MO».
Tema 7. JloMecTHukamuys OCHOBHBIX Juckyccust
BuorexHosioruu B JIOMAITHUX >KUBOTHBIX; «JloMecTukanusi, Bce Jiu
’KMBOTHOBOJICTBE COBPEMEHHBIE IKCIIEPUMEHTHI O pacTeHHUs U )KUBOTHBIE,
8v) JIOMECTUKALIMU )KUBOTHBIX KOTOPBIE KUBYT PSIAOM
(Jiucula, HOpKa | JIp. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOU IIKOJIbI OJIOMAILTHUBAKOTCS ?
akageMuka bemnsena). MoO3KHO JIM CHUTATh
CoBpeMeHHBIE METOBI B TapakaHa
YKWUBOTHOBOJICTBE: TPAHCIJIAHTALIUS | OJJOMAIIIHEHHBIM
SMOPUOHOB, XUMEPHBIE )KUBOTHbBIC, | JKUBOTHBIM?».
KJIOHUPOBAHHUE. [Ipaktuyeckas pabora
OcHOBHBIE 00JIE3HU KUBOTHBIX U «Metoanka
POJIb TATOT€HHBIX KJIOHUPOBaHUS
MUKPOOPTaHU3MOB U MMapa3uToOB B | (MOAECIMPOBAHUE HA
pa3BUTHH 3a00JICBaHUI JOMAIIHUX | Oymare).
YKUBOTHBIX M OCHOBHBIX MEpax [TpakTuueckas pabora
O0pBHOBI C HUMU; POJIb MOJE3HBIX «CocraBneHue paioHa
MUKpPOCUMOHOHTOB B OpraHU3Me NUTaHUS )KUBOTHOTO,
*KUBOTHBIX. [looxkuTENBEHOE U pacyeT pacxoJI0B Ha
no00YHOE (OTPULIATEIILHOE) COJICPKAHUEY.
BO3/ICHICTBUU aHTUOMOTHKOB Ha Uccnenosarenbckas
OpraHu3M B XOJI€ JICUCHUS pabota «O1eHka
KUBOTHBIX; LIEJIU U 3a/1a4u KaueCcTBa MOJIOYHOM
BEeTepUHApUU. buoTexHonorus IPOIYKLIAW.
KOPMOBBIX MPENapaToB.
Tema 8. OCHOBHBIE METO/IbI CEJICKIIHH. [TpakTuueckas pabota
buorexHosoruu B I'ubpuamszanus. opmer oTéOpa. «BpIpamuBaem ropox.
pacTeHneBoacTBe | OCHOBHBIC HAIIPABJICHU AR HPOREE T TP
ORYMEHT TIOATTMCAH SJTERTPOHHOW TTOATTMCBIO
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(10 9)

CEJIEKIINU: YIy4YllICHHUE
YPOKANHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U AOMOTUIECKUM
dakTopam.

OcCHOBHBIE TTOAXO/IbI CEJICKIIUU U
OMOTEXHOJIOTUU KYJIbTYPHBIX
pactenuii, [ ubpuam3aus,
oTJa’eHHast THOpUAU3ALIYS,
UCKYCCTBEHHBIN 0TOOp, TeTepO3HnC,
TpaHchopMalusi, MyTareHes,
TF€HETUYECKOE PEIAKTUPOBAHUE).
Uctopus cenexknuu B Poccun n
MUpPE, UCTOPHUSI pa3BUTHUS
BaXKHEUIINX COPTOB KYJIbTYPHBIX
pacTeHui.

Kak uenmoBex Mmoxer
MOIU(PUIIMPOBATH PacTeHUA?
I'enHas unxenepus pacteHuit: Yro
TAaKO€ F€HETUYECKasi MHKEHEPUS
pacteHuil. TpaHCTE€HHBIE PACTEHHSI.
Mertoap! nonyuenusa. OdpazoBanue
OIYXOJIEN Y PACTCHUM.
ArpobakTepuanbHas
Tpanchopmanus: Ti-TmazMuabl.
I'ensr T-JIHK. MonexkynsipHo-
F€HETUYECKUE MEXAHU3MBbI
TpaHchopmanuu. ['eHeTnyeckoe
penaktupoBanue. COBpeMEHHbIE
MOAXObI U TOCTHKEHUS
TE€HETUYECKOTO PEJaKTUPOBAHUS
pacTeHUM.

Ectb 1m ku3nHb B mpoOupke?
buotexHonorus KyJabTypHBIX
pacTeHUM.

CKpEIUBaHUE Y
TOpOXay.
[Ipaktrueckas pabora
«I"eHOMHBIE HOYKHUIIBI
(MomenupoBaHUE
pabOTHI CUCTEMBI
CRISP-Cas).
Hccnenosarenbckas
pabora «BripamuBanue
pacTeHull B mpoOUpKe»
(MOXHO
BOCTIOJTb30BaThCS
pe3ysbTataMu
TIPEIBITYIIIX
HKCIIEPUMEHTOB 10
COCTaBJICHUIO
MUTATETbHBIX
PacTBOPOB st
pacTeHuit).

Moayab «MoJiekyJasipHble 0CHOBBI GU3N00THHU U (papmakoorun» 9 Kiace

(68 yacoB)
Tembl OcHoBHOe coepxaHue JedATeIbHOCTD
IIKOJIbHUKOB
Tema 1. Beenenue. buorennsie anementsl: | MccnenoBarenbckas
DOu3noJI0rHIecKas opra"orensl: O, C, N, H. pabota
xumus (20 v) AkTHUBHBIC POpMBI KHCTOpOaa, ux | «KommuecTBeHHas
MOJIydeHUe, HeUTpaIu3aiusi. OLICHKA COJICPIKAHUSA
MaKpO3JIeMEHTBI: TPOLICHT MURPESHeMeHTOR Pt ™

AJURYMERT TIOATNMCAR SJTERT PORFOVTT ATTACBR)
FOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE
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COACPIKAHUA B OPTaHU3MC, BUTaMHHOB B ITHIIICBBIX

BBITIOJTHsIeMas DYHKIIHS, MPOIYKTax.
cojiepKaHue B poAyKTax nutanus. | [Ipaktudeckoe 3ansatue
Ca2+ - cBa3BIBarOIIME OCIKH, «KauecTBeHHEBIE
JNETIOHUPOBAHUE KAJIbIHUS, peakIuy Ha

peryJisius YpOBHS KaJbIUs B OpraHNYeCKHe
OpraHu3Me: TOPMOHBI TOYEK. Mg — | MOJIEKYJIbD).

CTpoeHue xjiopodusia, ero [IpakTrueckoe 3aHsATHE
AKTUBALMs COJTHEYHOM DHEPTHUEMN. «JIeHaTypalus OEIKOB
MUKpPO3IEMEHTHI: B KAKUX [IpakTrueckoe 3aHsATHE
MOJIEKYJIaX COJEPKaTCH, «/3yyeHune akTUBHOCTH
BBITIOJTHsIeMast PYHKIIHS, aMMJIa3bI».
cojiep;KaHue B poAyKTax nutanus. | [IpakTtudeckoe 3ansatue
[TocnencrBus nepeno3upoOBKU «/Inamus (kerouka
MUKpOdJeMeHTamMu. Fe — Tpayoe)».

yCBaWBaeMbI€ TUIIbI COCAMHEHUN
xenesa. ['emMonporenssl,
reMOLIMaHuH, TUTOXpOoMbI. Cu —
YCBOEHUE U TPAHCIIOPT MEJIH.
benku, conepxamue Menp.
[TaTosornueckue CUHAPOMBI
Menke u BunibcoHa, CBSI3aHHBIC C
MeTab0JIU3MOM ME/IH.
ToOKCUYHBIE PJIEMEHTHI
[Teproauyeckoi CUCTEMBI 175t
opranu3Ma. Bnusinue Hegocrarka
MaKpo ¥ MUKPO3JIEMEHTOB Ha
YKUBBIE OPTAHU3MBI.

XKupsl. 3aboneBanus YeloBeKa,
CBSI3aHHBIC C HAPYIICHUSIMHU
KUPOBOTO OOMEHa.
Jncnunuaemun.

YraeBoapl. 3a00iIeBaHUS YCIIOBEKA,
CBSI3aHHBIC C HAPYILLICHUSIMHU
yriieBoIHOro oOMeHa. CaxapHbIid
nuaoer.

benku. Crpoenue. 3aboeBaHus
YEJI0BEKa, CBSI3aHHBIEC C
HapylIeHUsIMU OEJIKOBOTO OOMEHa.
OyHkin 6emKoB. DEepMEHTHI.
Mexann3M nerictusa. Kiaccel
(hepMEHTATUBHBIX PEAKIIUM.
KodepmeHnTs.

BI/ITaMI/IHBI X(HpOp&CTBOpHMLIG,
OnepaTtop 340 000 "KomnaHus "TeHzop" |———
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BUTAMUHOB B aKTHUBHBIE (POPMBI
KO(epMEHTOB. ABUTAMUHO3HI.
OCHOBHBIE THITBI META00THYECKIX
peakiuii. buosneprernyeckue
npouecchl. ['mukonus. Huki
Kpebca. Llens nepenoca
31EKTPOHOB. OKHUCIEHUE KUPHBIX
kucnot. Karabonuzm
aMHUHOKHUCHOT. [ IFoKOHEOreHes.
CuHTe3 yriieBoioB, OTKOB,
XKUpoB. MeTabomuTuyeckre
3a0oneBanus. [Ipaktuueckoe
3aHITHE: «PELICHUE 3a]a4 Ha
AHEPreTUYECKU OOMEH»

Knerka. [lonstue memOpaHsbl.
Oynkuun MmeMOpaH. Bubl
TpaHCTIOPTA B KIIETKY.
MeMOpaHHbIe OpraHOUbI.
3a0oneBaHus CBA3aHHBIE C
HapyIIeHuEM paboThl MEMOPaHHBIX
opraHesu, 00J1€3H1U HAKOILJICHUSI.
THIbI KOHTAKTOB MEX/TY KJICTKAMH.
3HaYeHUE MEKKJIETOUHON
KOMMYHUKAIIUU JUTSI 3]IOPOBBS
OpraHusMa.

Anpo. YpoBHU ynlakOBKH
XpOMaTHHA. XPOMOCOMHBIE
Teppuropun. HememOpanHbie
OpTaHOUJIbI.

Tema 2.
MougexkyasipHas
ouosorus (20 1)

OcCHOBHbIE BE€XU Pa3BUTHUSA
MOJICKYJISIPHOM OMOJIOTHH.
HyknenHoBbi€ KUCIIOTHI.
OCHOBHBIE IPUHIUIIBI CTPOCHUS.
Marpuunsie cuHTE3bI. Perumkanus
— OCHOBA KJIETOYHOTO JEJICHUS.
[IpuHIUIIBI pEeTUIMKALUN.
Myrtauuu. YTo BBI3BIBAET
n3MeHeHus B crpoenun JJHK.
[TpuHnUIBl penapanuu.
Tpanckpunuus.

I'enetnueckunt koa. Tpancisuus.
Opranu3zanusi reHoMa BUPYCOB
[IpoTMBOBHpYCHBIE CPEACTBA,
MEXaHU3MbI UX JICUCTBUS.

[Tpaktrueckas pabora
«Brigenenne JIHK u3
OaHaHay.
[Ipaktuyeckas padbora
«Mopens IHK-
OpHUTamMm».
[Ipaktnueckas padbora
«Omnpenenenue
KayecTBa MpernapaTroB
JIHK ¢ nomo1iipto
CIIEKTPOPOTOMETPUI
(TIpu HATMIMH
00opy10BaHUs).
[Ipaktuueckas padbora
«PerummkaTtuBHas

Opraﬂmaum{ T'CHOMaA OaKTepI/Iﬁ

hfﬂ?ﬁﬁ@ﬁﬁc(%@wama "Tenzop"

IOKYMEHT MOANWCAH 3JIEKTPOHHOM NOAMNNCHIO
FOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE
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AHnTHOaKTEpUaTLHBIE MPETapaThl.
OpraHu3zanusi reHOMa 3YKapHuoT
['eHOMHOE perakTUpOBaHHUE.

JIEMOHCTPALIHS )».
[Ipaktrnyeckas padbora
« TP (Mmoaenb
aMIUTH(UKaLKs Ha
Oymare)».
[Ipaktrueckas pabora
«Cuna nmpomMoTopay.
[Ipaktuueckas padbora
«Pemienue 3aga4 Ha
TEHETUYECKUU KOI.
[Ipaktuueckas pabora
«DonauHT OETKOBY.
Uccnenosarenbckas
pabota
«PacnpocTpanenue
AHTUOMOTHKOPE3UCTCHT
HBIX OaKTepUi».
[Ipaktuyeckas padbora
«Pabora B
COBPEMEHHBIX
TreHEeTUYECKUX 0azax
naHHbIX. [IpoBenenne
In silico ananu3a

CKpUHHHT ¥ €T0 METOJIBI.

[Tytu BBenenus JIC.
dapMaKOKHHETHKA JICKAPCTBCHHBIX
BellecTB. BcacbiBanue
(abcopO1ust) exapcTB. OCHOBHBIE
MEXaHU3MbI BCAChIBAHUSI.
TpaHCHIOPT JIEKAPCTBEHHBIX
BeIIeCTB. [ 'eHbI 1 OeJIKU TIepBOi
da3sl Onotpanchopmaruu. [lytu
BBIBEJICHUS JICKAPCTB U3
opraHu3ma. JKCKpenus u
anuMUHAIMS. ['eHbl u 6eKu
BTOpO# (ha3bl OuoTpanchopmaiuu.
®apmakoauHaMuKa. [ 1aBHOE 1
mo0oYHOE, pe30pOTHBHOE U
MECTHOE, IPSIMOE, HEMPSIMOE U

’1\ ~
PLRIICRTOPHOC ACTHCTIBXC,

OCJIeA0BAaTEJILHOCTEN
TEHOB.
Tema 3. [Tonstue o nexapcerBax. [Ipunnune! | MccnenoBarensckas
dapmakoJorus NoAX0Ja K MOMCKY HOBBIX pabora «KcrepuMeHTa
(28 9) JIEKapCTBEHHBIX CPEJICTB. 10 OIPEACIICHULIO

TOKCUYHOCTH BEIIICCTB
Ha apTEMUIUSIX).
[Ipaktuueckas padbora
«Kapra sxcnipeccun
10(paMHUHOBBIX H
CEPOTOHUHOBBIX
pPELEnTOPOB B MO3Ie
MBIIIICH.
HccnenoBarenbckas
pabota
«IloBeneHueckne TeCThI
Ha pbiOkax Danio rario.
CaeTnio-TeMHas
Kamepay.
HccnenoBarenbckas
pabota

«Jrome AkHTE CRePECTEY

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW MOAMMCHIO

FOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE
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Bunpl B3anmMo1eicTBUS JI€KapCTB. Ha peIOKax Danio rario.

CuHeprusM U aHTaroHU3M Mpu OTKpBITOE MOJIEY.
COBMECTHOM JIEVICTBUU Uccnenosarenbckas
JIEKApCTBEHHBIX BEUIECTB, UX pabota

Pa3HOBUIHOCTHU «IToBeeHUYECKHE TECThI
TpancMeMOpaHHBIN CUTHAIMHT. Ha pbIOKax Danio rario.
THIBI KJIETOYHBIX PELENTOPOB. CraitHoe moBeACHUEY.
MemOpaHHbIC: HOHHBIC KaHAJIbI, [TpakTuueckas padota
KaTAJIUTUYECKUE U COTIPSDKEHHBIE ¢ | « BnusiHue anpenanuna
G-0Oenkamu; BHYTPUKIICTOYHBIE: Ha CepJIeYHbIC

UTOIIA3MAaTUYECKHUE U SIACPHBIE. | COKpAICHHUS
MexaHu3MBbl TUTaH-PELeNTOPHOTO | (MPOrpaMMHOE
B3anMo/ieicTBUS. CEIEKTUBHOCTh | 0OECIICUeHHE )».

(M30MpaTENHLHOCTH) NEUCTBUS, [Ipaktuyeckas pabora
CBSI3b «XUMHUYECKAsI CTPYKTypa — «I'ucronornyeckue
dapmakosoruaecKas akTHBHOCTb npenapaTbl UMMYHHOM
BEIIIECTBY CUCTEMBI».

dapmakosorunueckoit Moayssiiun | [Ipaktuueckas padbora
CUHAINTUYECKOMN XonuHepruyeckon | «l'meronornyeckne

nepenadyd. MoJieKynsipHbIA rpenapaTbsl HEpBHOMN
MEXaHW3M JACUCTBUS U CUCTEMBI.
dbapmakosioruueckue cpocTra M-

XOJIMHOOJIOKATOPOB,

TaHIIMO0JIOKaTOPOB U
KypapernoaoOHbIX CPEACTB.
PapmMaKoJIOTHIECKast pETyIIsIus
AKTUBHOCTHU aJPEHEPrUUYECKOT0
cuHarca. AIpeHOMUMETUKH,
aJApeHOOIOKATOPBI,
CUMITATOJIUTHKHU.

MonekynspHas papMaKoIoTus
AHTHAJUIEPTUYECKUX CPEACTB.
['mcTaMHHOBBIE pELENTOPHI: THIIHI,
MOJIEKYJIIpHAsi OpraHu3alysl.
CrabunuzaTtopbl MEMOpPaH TY4YHbBIX
KJIETOK: MOJIEKYJISIPHBIM MEXaHU3M
JIENCTBUSL, 0COOEHHOCTH
KJIMHUYECKOI O IPUMEHEHHUS, TOUKH
MPUIIOKEHUS JEUCTBUA
UHTUOUTOPOB JIUIHIHBIX
MEIUaTOPOB.

MexaHu3M OeUCcTBUS U
IPUMEHEHHUE MPENApPaTOB,
CTUMYJIUPYIOLIUX [TPOLIECCHI

AMMYHATETa. DapMakoJoragecKasy | Oneparop 90 000 Konnanna Tensop
JOOKYMEHT NOANWUCAH SNEKTPOHHOM NOAMNCHLIO
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XapaKTepUCTUKA UHTEPICUKUHOB:
MOJIYYEHUE, MEXAHU3M JEUCTBUSA,
npuMeHeHre. OCHOBBI
naTo(U3u0JIOTUN OCTPO(ha3z0BOTO
OTBETA, MEUAIINS BOCTIAJICHUS.
MosnekyIsIpHbIA MEXAHU3M
IIPOTUBOBOCIIAJIUTEIILHOTO
JEVCTBUS
IIOKOKOPTUKOCTEPOU/IOB,
HECTEPOUTHBIX
IPOTHUBOBOCHAIUTENBHBIX CPEICTB.
[ToHsiTue 0 HapKO3€ U HAPKO3HBIX
npenaparax. KiieTounsii u
HEPBHBIN HAPKO3.
dapMaxosiornyeckas
XapaKTEPUCTHUKA OTACIIbHBIX TPYIII
HapKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTD NEUCTBUS HA
LHECHTPAIbHYIO CUCTEMY.
DuU3NOIOruIeCcKui COH; (ha3bl CHA.
Bunpr Hapymienunit cHa [lonsitre o
MEJIMKAMEHTO3HOM CHE U
CHOTBOPHBIX IpenapaTax
(TUITHOTHKAX).

MouiekyapHbIE ACIIEKTHI
Houuuenuuu. OnuaTHbIe
peLenToOpPhl, UX TUIIBI.
DOHkedanuHbl 1 SHAOPHUHBI -
SHJIOTE€HHBIE JIMTAHbl ONTUATHBIX
peLenTopoB.
AHTUIICUXOTUYECKOE JCICTBUE,
BJIMSIHUE HA (DYHKIHUIO
SKCTPAITUPAMUIHON CUCTEMBI,
AMOIMOHAIIbHYIO cPepy, PBOTHBIN
LIEHTpP, apTEPUATBLHOE JIABJICHUE,
LHEHTP TEPMOPETYJISALUU.
MonekynsipHble MEXaHU3MBI
JIEUCTBUS HEUPOJIENITUKOB,
BIIMSIHUE Ha JO(PaMUHOBBIE,
CEPOTOHMHOBBIE, APEHO- U
TUCTaMHUHOBBIE PELIENTOPHI, UX
JIEVCTBUE HA KIIETOYHBIC
MEMOpaHBI, Ha ICTTOHUPOBAHKE
TKaHEBBIX MOHOAMHUHOB.

Hot CHIINAJI-3dBUCUMBbIC HATPUCBbBIC

NOKYMEHT MOAMNNCAH 3/IEKTPOHHOM NOANNCLIO

rOCYAAPCTBEHHOE BHOMXETHOE OBLLLEOBPA30BATEJ/IbHOE
YYPEXXAEHUE CPEHASA OBLLEOBPA3SOBATEJIbHASA LLIKOJIA N2 706
MOCKOBCKOIO PAMOHA CAHKT-METEPBYPIA, Lioii FanuHa CepreeBHa,
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KaHaJIbl KAK MHUIIIEHHU JE€HCTBUS
MECTHBIX aHECTETHKOB. CIIOCOOBI
UHTUOMPOBAHUS ITOTSHIIHAII-
3aBUCUMBIX HATPUCBBIX KAaHAJIOB
MECTHBIMH aHECTETUKAMH.

Moayan «MoJiekyJasipHbIe 0CHOBBI cejiekium» 9 kiaacce (68 yacoB)

n3MeHeHus B crpoennu JJHK.
[TpuHnUIIBEl penapanuu.
Tpanckpumnius. [ eneTnyeckuit
koJ. Opranuzanus reHoma BUPyCOB
[IpoTrBOBHpYCHBIE CPEACTBA,
MEXaHU3MbI UX JICHCTBUSI.
Opranuzanusi reHoMa OaKTepuit
AnTHOaKTEpUATbHBIC MPETAPATHI.
Opranuzanus reaoma 3yKapuoT
['eHOMHOE peaKkTUpOBaHUE.

TeMbl OcHOBHOE co/lep:KaHue JeATeIbHOCTD
IKOJbHUKOB
Tema 1. OcCHOBHbBIE BE€XU Pa3BUTHUSA [Ipaktrueckas pabora
MouaexkyasipHas MOJIEKYJISIPHOM OHUOJIOTHH. «Bsraenenue [JHK u3
omoJtorusi (20 4) HyknenHoBbI€ KUCIIOTHI. OaHaHay.
OCHOBHbI€ PUHIIUIIBI CTPOCHHS. [TpakTuueckas pabora
Matpuunsie cunTe3bl. Perummkanus | «Mogens JJTHK-
— OCHOBA KJIETOYHOTO JEJIECHUS. OpUraMm».
[TpuHLIMIBI peITUKAIUY. [TpakTuueckas pabora
MyTtanuu. YTo BBI3BIBAET «Ornpenenenue

KayecTBa MpernapaTroB
JIHK ¢ nomoripto
CIIEKTPOPOTOMETPUI
(TIpu HATMIMH
00opy10BaHuUs).
[TpakTuueckas pabora
«PerummkatuBHas
MaliuHa (urpa-
JEMOHCTPALIUS )».
[Tpaktryeckas paboTa
«ITP (Monenn
aMIipuKams Ha
Oymare)».
[Ipaktuyeckas pabora
«Cuna mpomMoTopay.
[Ipaktuueckas pabota
«Pemenue 3amau Ha
TeHETUYECKUN KOJI.
Tpaucisuusy.
[Ipaktrueckas pabora
«DonauHr GENKOBY.
Hccnenosarenbckas
pabora
«Pacnpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepUil».

TR SR G

JORYMERT TTOATTMCAR STTERT POHHOVIT TOATTMCBRO
FOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE
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«PaboTa B OBpeMEHHBIX
FeHEeTHYECKUX 0a3ax
naHHbIX. [IpoBeneHune
In silico ananu3za

npu3Hak? [yt OT rena o
npu3Haka. Mytanuu. Aienu.
['eTepOo3uroTsl ¥ rOMO3HUTOTHI.
JIOMUHAHTHBIE U PEIICCCUBHBIC
ajieny.

I'eHbl cTposT Opranusm.
BxuroueHure v BBIKIIIOUEHUE
0oapIoro Habopa reHoB. Kak
KJIETKY [IOHUMAIOT, KAKUE T€HbI
JOJKHBI pabOTaTh.

JIuCKpeTHOE HacIeJOBaHUE
MPU3HAKOB. 3aKOHBI MeHaens:
OJIVH I'€H - OJIMH Npu3HaK. Cxema
CKpENIMBaHUA. 3aKOH
€AMHO00pa3us THOPHUIOB TIEPBOTO
MOKOJICHUSI. 3aKOH PaCILICTUICHUS
IIpU3HaKa BO BTOPOM IOKOJICHHUHU.
3akoHbl MeHiens: HECKOJIbKO
T€HOB - HECKOJIbKO MTPU3HAKOB.
JlurubpuiHOE CKpeIllMBaHUE.
HesaBucumoe pacxoxenne
xpomocoM. CliernieHHOe
HaCJIeI0BAHHUE.

B3aumopericTBue reHoB.
AJeNbHOE U HeaJUIEIbHOE.
Onpenenenue noia. [Tonossie
XpOMOCOMBI. CaMIIbl M CAMKH.
Brusane pakTopoB okpyKaromiei
cpenbl. XpOMOCOMHOE
omnpenenenue nona. [lomoseie
xpoMocoMsl. [Ipobnema
JOTIOJTHUTEIIBHON X-XPOMOCOMBI Y
YKEHILIMH. Tpex1BEeTHbIE KOLIKH.

[MOoCJIeI0BaTeIbHOCTEN
TEHOBY.
Tema 2. [Ipenmer reneruku. Kparkas Ponesas urpa
MouiekyJisipHble VCTOPHS PA3BUTHS MIPEJICTABICHUS | «AJUICIIH.
OCHOBBI FT€HETUKU O HACJIEJACTBEHHOCTH. UccnenoBarenbcknil
(20 v) OT rena K IpU3HAKY: KaKk npoekT MyTareHHble
packpacuTh Kota. YTo Takoe (bakTophI.

Ponesas urpa «Cynanba
KJIETKW». | €HBI-
MEepPEKIII0YaTENH.
IIpakTrueckoe 3aganue
«ANTOPUTMBI 151
KJICTOK.
[IpakTnueckoe 3aganue
«Enunoo0pasue
MIEPBOTO MOKOJICHUS.
[IpakTrueckoe 3agaHue
«Pacmernienue Bo
BTOPOM ITOKOJICHUM.
HccnenoBarenbckuii
MPOEKT «3aKoHHbI [
Menneis B
AKCIIEPUMEHTE.
[IpakTnyeckoe 3aganue
«Pemerka Ilenneray.
[IpakTrueckoe 3aganue
«HacnenoBanue,
CIETJICHHOE C TTOJIOMY).
[IpakTrueckoe 3aHsATHE
«BzaumoencTeus
reHOB (MOJICIMPOBAHUE
CHUHTE3a U TPAHCIIOPTa
IIUTMEHTA B KIIETKY )».

[IOKYMEHT MOAMWCAH 3/IEKTPOHHOM MOAMMCHIO

FOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE
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Tema 3.
MouiekyasipHble
OCHOBBI CeJICKIUU
(28 v)

['eHBl B oMy IsLMsIX: BETUKOE
paBHoBecue. [lonymsamusa. YacToTsl
BCTPEYAEMOCTH MIPU3HAKA U
ajuiens. Y paBHeHUe Xapau-
Baitn6epra. [Tonynsmun
MEHSIIOTCS: YACICHHOCTb,
MUTpaIs U BIOOP CyIpyra.
®daKTOPbI, KOTOPHIE BHIBOJIAT
NOMYJIALNIO U3 paBHOBECUS XapIu-
Baita6epra. UncieHHOCTh
nonynasnuu. Poiesas urpa
«Ipdext ocHoBatens». Hpeid
reHoB. Myranuu. Hecirywaiinoe
ckpemnBanue. M3omsanus.
[Tonmynsauuu MeHsAIOTCSA:
€CTECTBEHHBIN 0TOOP. Mexanu3m
JEHCTBHS €CTECTBEHHOI'O OTOOpA.
JIBrokyIuit oTo0p.
MoudukanmonHas
U3MEHYUBOCTh. CTaTUCTUUYECKUE
0COOCHHOCTH MOAU(UKAITMOHHON
u3MeH4YMBOCTU. HaciienoBanue
KOJIMYECTBEHHBIX MMPU3HAKOB.
KonnuecTBeHHBIE TPU3HAKHY.
CpenoBasi U3BMEHYMBOCTD
npusHaka. Koapdumment
HacJeayeMocTH mpu3Haka. OTBeT
Ha oTOOp. [lonck reHoB
KOJIMYECTBEHHBIX MMPU3HAKOB.
OnHOHYKICOTUIHBIE BAPUAHTHI
reHoB. JIHK-uun. [TonHoreHOMHBIM
aHaJIN3 acCOoIMallUi.

«OMBI» HaJl TEeHOMOM.
[Toctrenomuas spa. OGpaTHas
reHetTuka. « OMUKCHBIC)
uccinenosanus. [Iporeom,
MeTaboioM. JlomecTukamus u
IIEHTPBI TCHETHYECKOTO
pazHooOpa3zusi. [loucku pactenuii ¢
«XOPOITUMUY TMPU3HAKAMU IS
yenoBeka. LIeHTpbl TeHeTHYeCKOoro
pazHooOpa3zus. Hukomnaii iBanoBu4
Basunos. Ceneknus.
KomOunarmonHas v ruOpuiHast

CEIICKIHsL. 1 eTepO3nC.

[IpakTuyeckoe 3agaHue
«YacToThsl ajiene,
TE€HOTHUIIOB U
(EeHOTHUTIOBY.
HUccnenoBarenbckuii
MIPOEKT « AHAIU3
TE€HETUYECKON
CTPYKTYPHI OMYJISIUN
(Ha OCHOBE 3aKOHA
Xapnu-Baiinbepra)y.
Ponesas urpa «3ddexr
OyTBUTIOYHOTO
TOPJIBIIIKAY.

Ponesas urpa
«EcTecTBeHHBIN
oTOODPY.
Uccnenosarenbckue
paboThI
«MoaudukanronHas
M3MEHYUBOCTb
pacTeHu B mpejenax
Balllero MecTa
AKUTEIHCTBAY.
[IpakTrueckoe 3agaHue
«ATpOHOMBD».
IIpakTueckoe 3ananue
«l"'omonornueckue
PSIbI HACTIEJICTBEHHOM
M3MEHYUBOCTH.

OnepaTtop 340 000 "KomnaHus "TeH3op"
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FOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE

15.09.25 08:00 (MSK)
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CoxpaHUTb U U3YYUTH T'€HBI, YTOOBI
MeHsITh Oynymiee. Kak mpaBUiibHO
XpaHuTh reHbl. Komteknuu
T€HETUYECKUX PECYPCOB PACTEHUM.
[IpakTukym u/unu
HCCIIEIOBATEIbCKUM ITPOEKT:
Mertonpl KyIbTUBUPOBAHHUS in VItro
JUISl COXPaAHEHUSI TEHETUYECKUX
PECYPCOB PACTCHUN U IS
YCKOPEHHOM CEJICKIINU
['eHeTHUECKHME LEHTPHI B HAILIEH
crpase. [ ne 3aHnmarorcs
TEHETUKOW U TCHOMUKOM ISl HY XK
CEJIbCKOT0 XO3SIICTBA.

[IOKYMEHT MOAMWCAH 3/IEKTPOHHOM MOAMMCHIO
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Hoypoqﬂoe MJIaHUPOBAHUC

5 Kiacc

Ne

Tema 3ansaTus

CBoiicTBa M CTPOCHUE KUBBIX OPTAHU3MOB.

BI/I,I[, 0Cco0b — OpTraHu3M KadK CAHas CUCTCMA.

Apanranuu.

IlonsTe roMeocTas3a >KHBOTO OpraHmsma.

OrpannyeHust MOPPOIOTHUECKUX M (PU3HOJIOTHUECKUX aanTaluil.

OO IWIN|F

[Touemy opraHU3MBbI HE CTAHOBSITCS OECKOHEYHO OOJIBITUMU, MAJICHbKUMH,
BCESITHBIMU.

\'

@DaKTOpbI OKPYKAIOLIEH CPEJIbI.

oo

[Tpumeps! abnoTHYECKHX (HaKTOPOB.

OCHOBHBIE 3aKOHOMEPHOCTH TIPUCTIOCOOJICHUS )KUBBIX OPTaHU3MOB K A0OMOTHYECKIM
(dakTopam.

10

[IpucnocoGieHust opraHu3MOB K TEMIIEpaTypam, BIAKHOCTH U CBETY.

11

ITpaktuueckoe 3anstue Nel «IIBer u Temioy

12

[Ipaktuueckoe 3anstue No2 «Uro pacTBopsieTcst B BOAE»

13

ITpakTrueckoe 3anarue Ne3 «/[BuxkeHre pacTBOPOB 110 IIBETKY»

14

IIpakTnueckoe 3anstue Ne4 «JI€n niaBaer B BOAe».

15

IIpaktuueckoe 3ansaTue Ne5 «JI€n npu 3aMep3aHUM PACITUPSIETCSI.

16

[Tpaktrueckoe 3ausTue Neb «Illybay.

17

[Ipaktrueckoe 3anaTue Ne7 «I IurMeHThD.

6 Kiacc

Tema 3ausaTus

18. [Ipaktrueckoe 3ansaTue Ne8 «Kak »KUBOTHBIE IIABAIOT B BOJIEY.
HccnenoBarenbckue paboTHI.

19. buornueckue HakTopsl.

20. 3aKOHOMEPHOCTHU Pa3BUTHS MEKBHJIOBBIX B3aUMOOTHOIICHUIA.

21. KosBoumrorusi. DBOJIOIMS CTpATETUi TOOBIBAHUS TIHIITH.

22. ConmanbHOCTh. Bunbl-Bcenenipl. [lepeuens pacTeHuit Bpequrenei.

23. AaTpOonoreHHble (haKTOpBbI.

24. OnomanrHUBaHUE U IPUPYIECHUE KUBOTHBIX U PACTEHHA.

25. 3auem cracathb BBIMHUPAOIUC BU/JIbI, KaK 3TO ICJIATh.

OO N®O| OB~ WIN

26. KynbTypHbIE pacTeHUs U UX JUKUE TPEIKH.

=
o

27. PazHooOpa3ue KylnbTypHBIX PACTCHUI M X 3HAYCHHE B )KU3HH YETIOBEKA.

[
[

28. Kpacnas kaura Yensiounckoit odmnacta. Oco6o oxpaHseMble TepPUTOPHH,
3anoBeHUKH Poccun n mupa.

12

29. buocdepa — ogHa U3 BaKHEHIIIMX 000JI0UEK 3eMIIH.

13

30. Yro Takoe «IKOIOTHIECKUE HUIIN» M KaK OHH (popMupyroTcs?

14

31. buopaznoobpasue KU3HEHHBIX (opM.

15

32. MonudukarmoHHas U3MEHUUBOCTb.

16

33. PacturenbHble cOOOMECTBA M UX TUIIBL.

17

34. PazBuTHE B CMEHBI PACTUTEIBHBIX COOOIIECTB.

OnepaTtop 340 000 "KomnaHus "TeH3op"
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9 kJacc

Tema

1 Baenenue.

2 buorennsie anemenTsi: opranorensl: O, C, N, H. AktuBHbIe popMbI KUCITOpOAa, UX
MOJIYYEHHE, HENTpAJIA3aLMs.

3 MaxkponsieMeHThI: IPOLIEHT CO/IepPKaHUsI B OpraHU3Me, BhIMOIHIeMas QyHKINS,
coJiepKaHue B MIPOJYKTaX MUTAHUSI.

4 Ca2+ - ces3pIBatONIE OCIIKH, IETTOHUPOBAHNE KAJIBITUS, PETYIISIUS YPOBHS
KQJIbLIMSI B OPTAHU3ME: TOPMOHBI MOYEK.

S Mg — cTpoenue xs1opoduiIa, ero aKTUBAIMs COTHEYHON YHEPTUEH.

6 MuKpos1eMeHThl: B KaKMX MOJIEKYJlIaX COJEp>KaTcs, BBINONHSAEMas (QYHKIIHS,
colepkaHue B INpoaykrax  nutaHusA.  [lociencTBus — mepeno3upoOBKH
MHUKPOJIEMEHTAMHU.

7 Fe — ycBauBaemble TUIBI COEAMHEHUU djkene3a. ['eMonmpoTenHbl, reMOLUaHUH,
LIUTOXPOMBI.

8 Cu — ycBoenwue u Tpancnopt menu. benku, conepxkamue meas. [laTonornueckue
cunpoMbl Menke v Bunbcona, cBsi3aHHbBIE C META0OJIU3MOM METH.

9 Toxcuunsbie 351eMeHThI [lepuoanueckoil cucTeMsl A opraiusma. Biausinue
HEJ0CTaTKa MaKpPO M MUKPO3IJIEMEHTOB Ha JKUBbIE OPTaHU3MBbI

10 Kupsl. 3aboneBaHus yea0BeKa, CBSI3aHHBIE C HAPYILIEHUSMH KUPOBOTO OOMEHa.
JucnunuaeMun.

11

YriieBobl. 3a00eBaHUs YEIIOBEKA, CBA3AHHBIC C HAPYIIICHUSIMH
yraeBogHoro oomena. CaxapHbplid quabeT.

12 benxu. Ctpoenue. 3aboneBaHus 4eI0BEKa, CBA3aHHbIE C HAPYIIEHUSIMH OEIKOBOTO
oOMeHa. DyHKIIMK OCIIKOB.

13 ®epmenThl. Mexanusm aeiictBus. Kinacebl hepMEHTaTUBHBIX PEaKIHM.
KodepmeHThI.

14

BurtamuHsbl KMpOpacTBOpUMEBIE, BOLOpacTBOpUMBIe. IIpeBpaienue
BUTAMUHOB B aKTUBHbIE ()OPMBI KODEPMEHTOB. ABUTAMHUHO3BI.

15 OcHOBHBIE TUIIBI META0OIMUECKUX peakuuil. buosHeprernueckue
npouecchl. [mukomus. Huka Kpebea.
16 Ilerb mepeHoca 35eKTpoHOB. OKHUCICHUE XKUPHBIX KUCIOT. KaTabomusm

aAMHHOKHUCIIOT. [ rokoHeorene3. CHHTE3 YIJIEBONOB, OCIKOB, YXHPOB.
Merabonurnueckue 3a00JI€BaHUA.

17 Krnerka. [Tonsarue memOpanbl. @yHkimu MeMOpaHd. Byl TpaHciopTa B KJIETKY.

18 MemOpanHble opraHouibl. 3a00JIeBaHUS CBSI3aHHbIE C HAPYIIEHUEM PaOOTHI
MeMOpaHHBIX OpraHesll, 00JIe3HN HAKOILICHHUSI.

19 THUIBI KOHTAKTOB MEX]1y KJIETKaMH. 3HAYE€HUE MEXKKJIETOUHON KOMMYHHUKAIUU IS
310pPOBbsi OpraHU3Ma.

20 SAnpo. YpoBHM ylakOBKH XpoMaTHHA. XpOMOCOMHbIE TeppuTopru. HemeMOpaHHbIe
OpraHOU/IbL.

21 OcCHOBHBIE BEXH Pa3BUTHUsI MOJIEKYIISIPHOW OUOJIOTHH.

22 OCHOBHBI€E ITPUHIIHUIIBI CTPOEHUS KIETKH.

23 Pennkaiysi— 0CHOBa KJI€TOYHOI'O JIEJICHUSI.

24 [IpuHIMIBI pEIUIMKALIUY.

25 MonenupoBaHue PEIIMKAMOHHON KapeTKU

26 Myraiuu.

27 Biinsiane MyTainuii Ha COBpPEMEHHOTO Ye/IOBEKA. Oneparop 30 000 *Komniakus "Tenaop” | ——
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31 TpaHckpHIIIHS.
32 ['eHeTHYECKUI KO/I.
33 Tpancnsanusi.
34 Opranu3zanys reHoMa BUPYCOB
35 [IpoTUBOBUPYCHBIE CPEACTBA, MEXAHU3MBI UX JACHCTBHUS.
36 Opranuzanus reHoMa OaKkTepuid
37 AHTHOaKTEpUAIbHbIE IPETapaThl.
38 Opranu3zanys reHoMa 3yKapuoT
39 CpaBHUTEIbHAS XapaKTEPUCTHKA MPOKAPUOT M DYKAPHOT
40 I'eHOMHOE peIaKTUPOBAHUE.
4 [Tonsitue o nexapcTBax. [IpuHUIMIBI TOIX0/1a K TIOMCKY HOBBIX JIEKAPCTBEHHBIX
CPEJICTB.

42
CxpunuHr u ero metojsl. [lyru BBenenus JIC

43 dapMakOKMHETHKA JIEKapCTBEHHBIX  BemlecTB.  BcackiBanue(abcopOiws)
JIEKapCTB.

44 OcHOBHbBIE MEXaHU3MBbI BcachlBaHUs. TpaHCIOPT JeKapCTBEHHBIX BEIIECTB.

45 ["enb! u O6enku nepBoii dazbl OuoTpancopmaIiuu.

46 [Tyt BBIBEACHHMS JICKAPCTB U3 OpraHu3Ma. DKCKpEIUs U SJTUMUHALIUA.

a7 I"ensl u 6enku BTOpO# (ha3el OnoTpanchopmanuu.

48 dapmakoauHaMuKa. ['1aBHOe U TOO0YHOE, Pe30pOTUBHOE M MECTHOE, IPSMOE,

HenpsiMoe B pedIIeKTOPHOE ICHCTBHE.
49 Bunb! B3aumozeiictust jiekapecTB. CUHEPIrU3M U AHTArOHU3M TP COBMECTHOM
JEMCTBUM JIEKAPCTBEHHBIX BEIIECTB, UX PA3HOBUAHOCTU
50 TpancmeMOpaHHbBI CUTHAJIMHT
ol THIBI KJICTOYHBIX PEIIETITOPOB.
52 MemOpaHHBIe: HOHHBIE KaHAJIbI, KaTATMTHYECKUE U conpsikeHHbIe ¢ G- Oenkamu;
BHYTPHUKJIETOYHBIE: ITUTOIJIA3MAaTHUECKUE U SIAEPHBIE.

53 MexaHu3MBbl JTUTaHA-PEHENTOPHOIO B3aUMO/IEHCTBUSL.

o4 CenekTuBHOCTB (M30MPATENBHOCTE) JEUCTBUS, CBSI3b «XUMHUYECKasi CTPYKTYpa —
(dapmakonoruueckasi akTHBHOCTh BELIECTB

55 DapMaKkoJIOrHYeCKON MOIYJISIIMY CUHAITUYECKON XOJIMHEPIrUYECKOM Mepeiayu.

o6 MornekysipHbI MEXaHU3M JeHCTBUS U (papMaKoIorHuecKie cBoiicTBa M-
XOJMHOOJIOKATOPOB, TAHTJIMOOJIIOKATOPOB M KYPapero0O0HbIX CPEJICTB.

o7 PapmMaKoIOruuecKkas peryJisiius akTUBHOCTH aJpEHEPruyecKOro CHHarca.

58 l'ucraMuHOBBIE PEIENITOPHI: TUIIBI, MOJIEKYIIsIpHast opranuzaius. CTaduIm3aTopsl
MeMOpaH TY4YHBIX KJIETOK: MOJIEKYJISIPHBIM MEXaHU3M JAEHCTBUS, 0COOCHHOCTH
KJIMHUYECKOT O IPUMEHEHUS, TOUKU MPUITIOKEHUS AeUCTBHUSI HHTUOUTOPOB
JIUIUIHBIX MEUATOPOB.

59 MexaHu3M JefcTBYS M TPUMEHEHUE IIPErapaToB, CTUMYIHPYIOIIMX IPOLECCH
uMMyHuTeTa. GapMakonornyeckas XapakTepuCTUKA NHTEPIIEUKNHOB: TIOJTYYCHHE,
MEXaHU3M JICHCTBHUSI, IPUMEHEHHUE.

60 OcHOBBI TAaTO(OU3HOIOTHH OCTPO(PA30BOr0 OTBETA, MEIUAINS BOCIIATICHHUS.

61 MonekynsipHbIii MEXaHU3M MPOTUBOBOCIAIUTEIBHOTO JEHCTBUS

IIIOKOKOPTUKOCTEPOUOB, HECTEPOUIHBIX POTUBOBOCIIATIUTENBHBIX CPEJCTB.
62 ITonsiTHE O HapKO3€ U HAPKO3HBIX Ipenaparax. KieTouHslil 1 HEpBHBIN HAPKO3.
PapMaKoJIOrnYecKasi XapaKTepUCTUKa OTIEIbHBIX TPYIIT HAPKO3HBIX
cpeacts. Ilociie1oBaTenbHOCTh NEHCTBUS HA LIEHTPAJIIbHYIO CUCTEMY.
63 Du3HoIOrnYecKuii Co; (Gas3pl cCHa. Buibl HapyIIeHHiA CHa
64 [loHsiTHE O MEIMKAMEHTO3HOM CHE U CHOTBOPHBIX npenapuaﬁpadf(U r’ﬁ‘ﬁﬁ%‘%ﬁﬁ“ﬂ{“ﬁ;?’“ o
i I A AR ”I/IMSI%%K% T%ﬁﬁﬁTBI/IG, BIUJHKC Ha (B)(}?{KI}I/IIO dKCTparupamL Hgﬁ
roCYAAPCTBEHHOE BHO[DKETHOE OBLLIEOBPA30! bHOE 15.09.25 (8: MSK Ceptucutkat 657B705DD2B2A84BBE2FA2B5DBH
YUPEX/IEHME CPEHfASCOIKIIENEF) SE ATENEHATIEKO/NA 16 6pY, PBOTHBIN LICHTP, APREPHATAGHE. 5B ICHHLE, [ICHTP
H&gﬁCKOFO PAMOH%&ﬁmﬁEI§MmiHOM lanuHa CepreesHa,
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66 MorekymsipHbIe MEXaHU3MBI ICHCTBHSI HEHPOJIENTHKOB, BIUSHUE HA JOQaMHHOBBIE,

CEPOTOHUHOBEIC, AIPEHO- U THCTAMHWHOBBIC PELICIITOPLI, UX ,I[CP'ICTBI/IG Ha KJICTOYHBbIC
MeM6paHbI, Ha JCTIOHUPOBAHUC TKAHCBBIX MOHOAMHWHOB.

67 HOTCHHI/IaJ'I'3aBI/ICI/IMBIC HanI/IeBI)Ie KaHaJIbl KaK MUIIICHU I[eﬁCTBH?[ MCCTHBIX
AHECTETHUKOB.
68 3a4eTHOE 3aHATHE
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