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COJEPXKXAHME

IosicHuTe/ILHAS 3aIUCKA

AKTyalbHOCTh U Ha3HAYEHUE MTPOTPAMMBI

BapuaHTbl peanuzaiyu nporpaMMbl U pOPMBI IPOBEICHUS 3aHATHI
B3aumMocBs3b ¢ nporpamMmoii Bocriutanust OcoOEHHOCTH pabOThl
nejarora 1o nporpamme

Conep:xaHue Kypca BHEYPOUHOM AeSITeIbHOCTH

Monynb «Kak ®UBOTHBIE U pPAaCTEHHS MPUCIIOCAOIUBAIOTCS (IBOJIIOIMOHHAS SKOJIOTHS )
5-6 knacchl (34 gaca)

Monynbs «OCHOBBI paCTEHUEBOACTBA» 7-8 Kitacchl (68 yacoB)

Mopynb «bruotexnonoruny 7-8 kiaccel (68 yacoB)

Mopynb «MonekysipHble OCHOBBI (PU3HUOJIOTHH U dapmakoiaorum» 9 kiace (68 yacos)
Monaynb «MonekysipHblE OCHOBBI celieKuum» 9 kiacc (68 yacoB)

Il1anupyembie pe3yibTaThl 0CBOCHUS KypPCa BHEYPOYHOM AeATEIbHOCTH
JImunocTHBIE pe3ynbTaThl MeTanpeameTHble pe3ynabTatel lIpenmeTneie
pe3yIbTaThl

Temaruyeckoe MIIAHUPOBaHUE

Monynb «Kak ®KHBOTHBIE U PACTEHUS PUCTIOCAOIUBAIOTCS (IBOJIFOLIMOHHAS 3KOJIOTHS)
5-6 knacchl (34 gaca)

Moaynbs «OCHOBBI pacCTEHUEBOACTBAY» 7-8 Kitacchl (68 yacos)

Monynb «buotexnonorun» 7-8 knaccsl (68 yacoB)

Mopynb «MonekynsipHble OCHOBBI (PU3HUOIOTHH U dapmakoiaorum» 9 kiace (68 yacos)
Monynb «MonekysipHbIE OCHOBBI cesleKIuu» 9 kiacc (68 yacos)



MNOACHUTEJBHASA 3AIINCKA

AKTYyaJIbHOCTh M Ha3HaueHue mporpammbl. [Iporpamma paspaborana B
COOTBETCTBUM C TpeOoBaHUsIMU DenepalbHOr0 rocyJapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 0OmIero oOpa3oBaHUs, OpPHUEHTHUpPOBAHA Ha oOecleyeHue
WHANBUAYAIbHBIX TOTPEOHOCTEW OOydalomuxcsi W HalpaBleHa Ha JIOCTHXKEHHE
IJIAHUPYEMBIX PE3YyJIbTaTOB OCBOEHUS MPOTrPaMMbl OCHOBHOIO OOLIEro 0Opa3oBaHUs C
y4eTOM BbIOOpa yYaCTHUKaMHU OOpa30BaTENbHBIX OTHOIIEHUH KypCOB BHEYPOUYHOM
AESITeIbHOCTU. DTO MO3BOJISIET 00ECIICUUTh €AUHCTBO 00s13aTeNbHBIX TpeOoBanuii ®I'OC
BO BCEM MPOCTPAHCTBE MIKOJHHOTO OOpa30BaHMS: HE TOJBKO Ha ypOKE, HO U 3a €ro
IpeaeIaMu.

AKTyallbHOCTh ~ pe€ajii3allud  JAaHHOW  TporpaMMmbl  OOYCIIOBJIEHa  caMoM
0COOEHHOCTBIO IMTPOEKTHO-UCCIEA0BATEIBCKON IEITEIBHOCTH. JTa ACSITENBHOCTD JEKUT
B OCHOBE MI03HABATEIILHOTO MHTEpeca peOeHKa, ABJISIETCS 3aJJ0TOM YMEHHSI INIAaHUPOBATh
J00bIe IEUCTBUSI U BAXKHBIM YCIIOBUEM YCIICIIHON peanu3anuu uaeil. JIroobie n3MeHeHUs
COBPEMEHHOI0 O0O0IleCTBa CBSI3aHbl C NPOEKTAMH U MCCIEIOBAaHUSIMH — B Hayke,
TBOpUYECTBE, OM3HECE, OOIMIECTBEHHOU KU3HU. [[03TOMY BaKHBIM 3JIEMEHTOM pPa3BUTHUSA
JUYHOCTU OO0ydaromerocsi sBigeTcss (OPMHPOBAHUE OCHOBHBIX HAaBBIKOB IMPOEKTHO-
HCCJIEN0BATEIBCKON JEATEIBHOCTH.

[TporpamMMoil mpenycMOTpeHO (OPMUPOBAHHUE COBPEMEHHOI'O TEOPETUYECKOTO
YpOBHS 3HaHWUW, a TakKe U MPAKTUYECKOro OIbITa padoThl € J1aOOPaTOPHBIM
00Opy/I0BaHUEM, OBJIAJCHUE MPHUEMaMH HCCIEIOBATEIbCKON NeATeIbHOCTH. MeTobl
opraHmzaliii  o0pa3oBaTeIbHOM W HAYYHO-HCCIEAOBATEIbCKOM  JESTEbHOCTU
npelycMaTpuBaoT (OPMUPOBAHUE y OOYyYaromIMXCS HECTaHAAPTHOTO TBOPYECKOTO
MBIIICHUS, CBOOObI CAMOBBIPAKCHUS U UHIUBUAYAJTILHOCTU CYXKIECHUM.

Jns monHOro ydvera mMOTpeOHOCTEH ydwaluMxcs B MporpaMMe HMCIHOJIb3YEeTCs
muddepeHunpOBaHHBIM MOAXOA, YTO CTUMYJIMPYET VY4Yalllerocss K YBEIMYECHHIO
MOTPEOHOCTH B MHAUBUIYAJbHON, HHTEJJIEKTYalbHOW U MTO3HABATENILHON AESTENbHOCTH
Y pPa3BUTHUIO HAYYHO-UCCIIEA0BATEIbCKUX HABBIKOB. [I[porpaMma ctaHeT BOCTpeOOBaHHOM
B TMEpBYI oOuepeAb IIKOJIbHUKAMU, KOTOPbIE HWMEIOT CTOMKMHA HHTEpec U
COOTBETCTBYIOIIYIO MOTUBALIMIO K U3YUEHUIO IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA,
€CTECTBEHHBIM HayKaM U TEXHOJIOTHUSIM.

B moapocTkoBOM BO3pacTe ydamuecs IposBIISIIOT CBOK 3aMHTEPECOBAHHOCTD B TOM
WIM WHOW 00JIacTW 3HAHWM, HAYYHOM HaIpaBJICHUU WU NPodhecCHOHATHHON
nesTenbHOCTH. Takum o00pa3oM MpoucXOoAUT (GOPMHUPOBAHUE IIO3HABATEIBHOU U
npo(hecCHOHANBHOM COCTaBISIONIEH JTUUYHOCTH, TIOMOTAeT y4alleMycsl B OINpeaeIecHUH
OyIylIero ®U3HEHHOTO YyTH U B TPO(EeCCHOHATBLHOM BBIOOPE MOCIIE OKOHYAHUS IIKOJIBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTD CTUMYJIMPYET MOCTOSHHOE YKEJTaHUe IIKOJIbHHUKA
K TO3HAaHUIO HOBOIO, PACHIMPEHHUIO U YIayOJEHUI0 COOTBETCTBYIOLIMX 3HAHWM, U



[OJyYEHUIO HOBBIX B TOM YHCJE MPAKTHUYECKUX HABBIKOB, a TaKX€ MOTHUBUPYET
y4alerocsi Ha mpo(opueHTaIuIO.

[IporpamMMa HauenaeHa Ha MOMOIIb peOEHKY B OCBOCHHM OCHOB OPTaHU3allUU U
OCYIIECTBJICHUS] COOCTBEHHOH MPOEKTHO-UCCIIEI0BATENLCKON IEATENBHOCTH, a TAKKE B
OpUOOpEeTEHUH  HEOOXOIMMOTO  OmbITa s paboThl HAJd  HMHAWBUIYaJIbHBIM
UCCIIEJOBaHUEM WM IIpoeKToM. IIporpaMma moMokeT MIKOJBHUKY B OoJiee TIIyOoKOM
U3y4YE€HUU MHTEPECYIONIEH ero 00JIaCTH €CTECTBEHHBIX HAYK, a TaKKe B MPUOOPETEHUU
BAKHBIX COLIMAJIBHBIX HABBIKOB, HEOOXOIMMBIX ISl MPOJYKTUBHOW COLMAIM3ALMH U
(bopMUpOBaHUS TPAKIAHCKON MO3UIUH:

| HaBbIKa CaMOCTOSITEIBHOTO pElIeHUs] aKTyaJlbHBIX MCCIIEIOBATEIbCKUX WM
IOPAaKTUYECKUX 3a/ay, BKIIOYAIOLIEr0o B ce0sl yMEHHME BUAECTb U aHAJIU3UPOBATH
npoOsieMbl, HYXXAAIOIIUECs B PEIICHUWH, YMEHHE JETalbHO NpopadaThiBaTh U
peann30BbIBaTh CIOCOOBI pabOTHI C HUMHU, YMEHHUE MJIAHUPOBATh COOCTBEHHYIO PaboTy U
CaMOCTOATENIEHO KOHTPOJIMPOBATH CBOE ITPOJIBUIKEHUE K JKEIIAEMOMY pE3YJIbTaTy;

| HaBbIKa reHepupoBaHuss U 0(QOpMIIEHHUS] COOCTBEHHBIX HJEW, OOJeUeHUs UX B
yAOOHYIO JUIsl pacipocTpanenus Gpopmy;

- HaBbIKA YBAKUTEIbHOTO OTHOLIECHHUS K Uy>KHM B3TJIsL1aM U U1€sIM, OPOPMIIEHHBIM
B paboTax Jpyrux JIIOJEW, IPYTruX aBTOPOB — BIAJAEIbLUEB MHTEIUIEKTyalbHOU
COOCTBEHHOCTH;

| HaBbIKa MyOJMYHOrO  BBICTYIUIEHUST ~ nepen  OOJIbIION  ayJIUTOpPUEH,
apryMEHTUPOBAHUS W OTCTaMBAHMS CBOEH TOYKH 3pPEHUS, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIHbIX, YOSKICHUS IPYTUX B CBOEH MpaBOTE, IPOABMKEHUS CBOUX
UACH;

| HaBbIKa paboThl CO CHENUATM3UPOBAHHBIMH KOMIBIOTEPHBIMH IPOTPAMMaMHU,
7a00paTOPHBIM  O0OpPYAOBAaHUEM, TEXHUYECKUMH YCTPOMCTBAMH, OUOJIMOTEUHBIMU
dboHAAMU W HUHBIMH pECypcaMH, C KOTOPbBIMH MOXET ObITh CBSI3aHAa MPOEKTHO-
MCCJIEI0BATEIbCKAs AESITEIIBHOCTD NIKOJIBHUKA.

Kpome Ttoro, pabora MIKOJIbHHMKA HaJ TMPOEKTOM WJIM HCCIEIOBaHUEM OyneT
CHOCOOCTBOBAThH U PA3BUTHIO €TO aJIEKBATHOM CAMOOIIEHKH.

BapuaHTsl peanu3zanuu nporpaMMbl U (pOpMbI POBeICHUS 3AHATHH.

JlanHasi mporpamMma paccuMTaHa Ha paldOTy cO IIKOJIbHUKaMu 5-9 Kiaccos.
[lenarory BakHee aKLIEHTUPOBATh CBOE BHUMAHUE HE CTOJIBKO HA KA4eCTBE pe3yibTaTa
MPOEKTA WJIM UCCIIEIOBAHUA, CKOJIbKO Ha TOM, YTOObI yYalllMKCS MOJy4dall 3HAaHUS B TOM
YHCJI€ U Yepe3 BBIITOJIHEHHUE MPAKTUUECKOTO 3aJJaHusl, AeJ1all BEIBOAbI 1 YMO3AKIIIOUEHUS
Ha OCHOBAHMHM CBOETO HCCIEAOBaHUS, YYWICS CpaBHUBAThb €ro pe3yJjbTaThl C
TEOPETUYECKUM MaTepUajIoM U UCCIIEIOBAHUSIMU JIPYTUX MIKOJLHUKOB. Takum 00pa3om,
IIKOJIbHUK OCBOUT OCHOBBI IIPOEKTHO-UCCIEN0BATENbCKON NESITEIbHOCTH U MPUOOpETET
HaBbIK KPUTHYECKOTO OTHOIICHUS K MaTepHally.



[Iporpamma pa3dbuTa Ha MOJIYJIH, KOTOpbIe MOTYT OBITh HMCIOJIb30BaHbl JUOO
YacTUYHO, JIMOO TmodHOCThIO. Tak Moaynb «Kak JKMBOTHbIE M pacTeHUS
PUCTIOCA0INBAIOTCSD (IBOJIIOLIMOHHAS SKOJIOTHS) MPEANoiaracTcsl A U3y4eHHUs B 5
wim 6 kiacce B TeueHwe omHoro roja (34 waca B rox). Moaymun «OCHOBBI
pacTeHueBoACTBa» M «buoTexHoMOTUS» paccuuTaHbl Ha 68 4YacoB U MOTYT OBITh
peanu3oBaHbl B TeUeHUH 2-X JieT (1o 34 yaca B ro) win B TeueHuu | rona (68 dacos B
ron). Bo BTOpom ciydyae BO3MOXHO MpoOxXoxkaeHHuEe oboux wMoxaylsied («OCHOBBI
pacTeHreBOACTBa» B 7 uiu 8 kiacce, «buorexnonorun» B 7 uim 8 knacce). AHaJIOTUYHO
Moayu «MoOJeKyIsIpHbIe OCHOBBI (PU3HUOIOTHH U (hapMakogorum» U «MOoJeKysIpHbIC
OCHOBBI CEJIEKIIMM» PACCUUTAaHbl HA 68 YaCOB U MOT'YT OBITh PE€AJTM30BAHBI B TEUEHHUH 2-
x Jsiet (o 34 yaca B roa) win B TeueHuu 1 roga (68 yacoB B roa). Bo BTopoMm ciyudae
BO3MOKHO TPOXOXKJeHHE 00oux Momayiei («MoJjekysipHbleé OCHOBBI CENEKIUN» B 8
Kiacce, «MoJekysipHble OCHOBBI (hu3nosioruu u papmakosorun» B 9 kiacce).

MOXHO pPEKOMEHAOBaTh HCMOJb30BaTh MOIAYIM «Kak MKWUBOTHBIE M PACTCHUS
npucnocabauBaTcs», «OCHOBBI  PacTEHUEBOACTBA», «MoJEKyIsipHble OCHOBBI
CEJICKIIMM» B KaUe€CTBE HEMPEPHIBHOTO 00pa3zoBaTenbHOTO 1KKIa (5-9 kiace o 1 yacy B
HEJIENI0) ISl KJIACCOB arpoOMOTEXHOJIOTMYecKor HampaBieHHocTd. Moaynu «Kak
KUBOTHBIC U PACTECHUS MPUCIIOCAOIMBAIOTCA», «buoTexHonorun» u «MoJieKyIsipHbIe
OCHOBBI (pM3HOJIOTHHU U (hapMaKOJIOTUU» B KaUuECTBE HEMPEPHIBHOTO 00Pa30BATEIBHOIO
nukna (5-9 kmacc mo 1 vacy B HeAeNnio) JUisi KJIAaCCOB OMOTEXHOJIOTMYECKOTO WM
MEJIUIIMHCKOTO HaIpaBICHUH.

B3aumocBsa3p ¢ nporpammoil BocnutaHusi. [IporpamMma Kypca BHEYpOUYHOU
JEeSATEeNBbHOCTH pa3paboTaHa € YYETOM PEKOMEHAALMK TPUMEPHOM MPOrpaMMBbl
BOCIUTAaHUS, YYUTHIBAET IICUXOJIOTO-TIEJarOTUYECKUE 0COOEHHOCTH JIAaHHBIX BO3PACTHBIX
KaTeropuii. ITo MO3BOJSET HA MPAKTHKE COCTUHUTH O0YUaIOIIyI0 U BOCIUTATEIHHYIO
JEeSATEeNbHOCTh Mearora, OPUEHTUPOBATH €€ HE TOJIbKO HA MHTEJUIEKTyallbHOE, HO U Ha
HPaBCTBEHHOE, COLIMATILHOE Pa3BUTHE PEOCHKA. DTO MPOSBISAETCA:

1B MPUOPUTETE JIMYHOCTHBIX PE3YJIBTATOB PEaIU3allMU MPOTPaMMbl BHEYPOUHOU
NeATEeIbHOCTH, HAIIEAIINX CBOE OTPAKEHHUE U KOHKPETU3ALMIO B MPUMEPHOM ITporpamme
BOCIIUTAHUS;

| B BO3MOKHOCTH KOMILIEKTOBAHHS Pa3HOBO3PACTHBIX TPYII JII OpraHU3aluu
podOpPUEHTAIIMOHHON  JIEATEIbHOCTH  IIKOJIbHUKOB, BOCIHUTATEIbHOE 3HAUYCHUE
KOTOPBIX OTMEUAETCsl B MPUMEPHOI porpaMMe BOCTTUTAHUS,

I WHTEPAKTUBHBIX (opMax B3aHATHH Uil TIKOJIBHUKOB, OOCCIICYHBAIONINX
OOJBIITYI0 WX BOBJEYCHHOCTh B COBMECTHYIO C TIEAaroroM © JAPYTHMMH JCTbMHU
JeSITETLHOCTh M BO3MOXKHOCTH 00pa30BaHMsI Ha €€ OCHOBE JICTCKO-B3POCIIBIX OOITHOCTEH,
KJIFOYEBOE 3HAYEHHE KOTOPHIX IS BOCIHUTAHUS TOAYEPKUBACTCS MPUMEPHOU
NpOrpamMMON BOCTIUTAHUS.



Oco0enHocTH padoThI YYUTEJIS IO MporpaMMe. 3a7a4a YUYUTENSI COCTOUT B TOM,
yTOOBI  COMPOBOXKAATh TMPOIECC MNPOPECCHOHAIBHOW OpPUEHTAIMU  IIKOJIbHUKA,
packpbIBasi MOTEHIIMAN Ka)XJAOr0 4Yepe3 BOBJIICUEHHE B MHOTOOOPa3HYIO JESTEIbHOCTbD,
OpraHU30BaHHYIO B pa3HbIX hopmax. [Ipu aTom pesynbTaToM paboThl yUUTENS B IEPBYIO
ouepellb ABISETCA JIUYHOCTHOE pa3BUTHE ydallerocs. JIMYHOCTHBIX pe3yJIbTATOB
YUYHUTETh MOXET JIOCTHYb, YBIIEKas YYCHHMKAa COBMECTHOM M WHTEPECHON MM 000UM
JCSTeNbHOCThIO,  yCTaHaBIWBas  BO  BpeMs  3aHATUH  J10OpOKEIaTEeNbHYIO,
MOJIIEPKUBAIOIY IO aTMOCc(hepy, HAChIIIasl 3aHSATHsI LICHHOCTHBIM COJIEP>KaHUEM.

IIpumepHas cxema nIpoOBEAEHUS 3aHATHN 110 POrpaMMe:

1. OObsAcHEHUE TEOPETUUECKOTO MaTepuaia o TeMe.

2. IloaroToBka K OJKCIMEPUMEHTATHHOMY 3aHATHIO, OOCYXJCHHE OOBEKTOB [IJIS
MPAKTUYECKOTO 3aHATHS.

3. IlpoBenenne NpakTUYECKOTO 3aHATHS — OCHOBHAS 3a/1a4a OCBOCHUE METOA0JIOTUU
JAHHOT'O HKCIIEPUMEHTA.

4. Ilo OKOHYAaHUM TPEMIOKUTH JAETAM, KOTOPHIE 3aWHTEPECOBAINCH JAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €0 B MCCIEA0BATEIbCKUI MPOEKT. s 3TOro HeoOXoaumo
o0CyUTh OOBEKTBI, KOTOpBIE YUYEHHK OyJeT HcciaeaoBaTh, COCTaBUTh IUIaH
DKCIIEPUMEHTA.

5. IloMoub yUeHHKY NpOaHATU3UPOBATh PE3YJIbTATHI SKCIIEPUMEHTA.

OueHuTh pe3yJsIbTaThl MPOEKTHO-UCCIIEN0BATEIbCKON ACATEIBHOCTH IIKOJIBHUKOB
MOXHO B TMPOIECCE 3alllUThl UMM CBOMX pabOT B paMKax IIKOJbHOW HAay4YHO-
MPAKTUUECKON KOH(PEPEHLIUH.



COJIEP)KAHUE KYPCA BHEYPOYHOM JESATEJHbHOCTH

Monayib «Kak :KUBOTHbIE U PACTEHUS MPUCIOCAOIUBAIOTCH» (IBOJIIOIMOHHASA
IKoJI0rHsl) 5-6 kiaaccol (34 yaca)

1. Mpbut uccnedyem »cuevie o0vekmot (6 uacos)

CBoiicTBa M CTpOEHUE KUBBIX OPraHU3MOB (CTpoeHue KieTku). Bua, ocobp —
OpraHu3M Kak eauHasi cucrema. Apantanuu (mpucrnocobnenus). [lonsarue romeocrasa
&KUBOTO opranu3ma. CrocoObl €ro MojjiepKaHusl.

[lonsiTne BapuaTMBHOCTH npu3Haka. lccnenoBarensckue paboTel «Bce nm
(cuHuLBI, O€NIKH, Oepe3bl U T.1.) oguHaKoBbIe? DOTOKBECTY.

Orpanuuenuss mopdornornyeckux u (¢usnogornueckux aaantanuii. Ilouemy
OpraHu3Mbl HE CTAHOBSTCS OECKOHEYHO OOJBIIUMHU, MAJICHBKUMH, BCESTHBIM.
[Ipaktuueckas pabora «CocTaBisieM KHUTY PEKOPJOB PACTEHUN M >KMBOTHBIX HAIIETO
Kpas».

2. Bauanue okpyscarouweil cpeost Ha ncusvle opzanusmul (12 yacoes)

dakTopbl OKpYKaromieil cpenbl (abuoTuyeckue, OMOTUUYECKUE, aHTPOIIOTCHHBIE).
[Ipumepsl  aOuoTHM4ecKUX (HaKTOPOB, OKA3BIBAIOIIMX OCHOBHOE BIHMSHUE Ha
KU3BHEACATEIbHOCTh  KUBBIX  OpPraHU3MOB: TEMIIEpaTypa, CBET, BIAXHOCTb.
[Ipaktuueckoe 3ansitue «l{Bet u Temno» (KyOUKH Jibjia B3BECUTH, MOJOXHUTH B YAIIKU
[lerpu Ha paszHolBeTHYIO OyMmary, yepe3 30 MHUHYT B3BECHUTh 3aHOBO — KTO OBICTpee
pactasin). [Ipaktrueckoe 3ausitTue «4YTo pacTBopseTcs B Boje» (dKcrepuMeHT « Kuakui
nomy»). [Ipaktudeckoe 3anstue «Juddys3us BemecTB B Bojae (pacTBOphl)», «J[BrkeHue
pacTBOopoB Mo 1BeTKY». I[IpakTuyeckoe 3anstue «Jlen mmaBaer B Boje (aiicOeprw,
3amep3aHue BogoeMoB)». [Ipaktuueckoe 3anstue «Jleq mpu 3aMmep3aHun pacIInpsIeTCs»
(pa3pyiienue kamHs (ToYBoOOpa3oBaHuE), 3aMep3aHUE KIETOK).

OCHOBHBIE =~ 3aKOHOMEPHOCTHM  TPHUCTIOCOOJICHUS  JKUBBIX  OPTaHU3MOB K
abnotnueckuMm (¢aktopam. [IpucnocoOneHnss K OCHOBHbIM aOMOTHYECKUM (hpaKTOpam:
TeMmrepaTrypa, BIaXHOCTh M cBeT. lIpaktuueckoe 3ansitue «lllybGa» (kyOuku nbaa
3aBEPHYTH B pa3HbIil MaTepuall, B3Becuth). [Ipaktuueckoe 3austue «I lTurmeHThD (MOXKHO
pa3ienuTh Ha BaTMaHe Kkpacutenu u3 diaomactepoBy. IIpaktuueckoe 3anstue «Kak
YKUBOTHBIE IJIABAIOT B BOJIe» (DKCIEPUMEHT C MUMETKOMN).

UccnenoBatenbckue paboThl «BiusHue cBeTa (Tersia, BIaKHOCTH, COCTaBa MOYBHI)
Ha pPacTE€HUs B E€CTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCJIOBUSX» (Ha JOCTYIHOM
Marepuae).

3. Bzaumooeiicmeusn >cugvix opeanuimos (4 uaca)

buotuueckue (bakTopHI. 3aKOHOMEpPHOCTH pa3BUTHS MEXBHI0BBIX
B3auMOOTHOIIeHUH. KodsBomtomust (XUIIHUK-)KEPTBA; TMAapa3UT-XO035MH) DBOJIIOIHUS
ctpateruii poObiBanus nuiu. CoruanbHOCTh. Buabi-BceneHipl. [lepeuenp pacteHuii-
Bpenutenei. MccnegoBarensckass pabora «HaOmromeHuss 3a B3aMMOOTHOIICHHUSIMU



’KUBOTHBIX IIPHU TOOBIBAHUYU MUIIH (KOPMYLIKHU JUIA MITHUL, JJI1 TOPOJICKUX MM CEIbCKUX
KUBOTHBIX). BeO-kamepn». HccnemoBarenbckas pabota «PacnpocTpaHeHUE BUIOB-
CUHAHTPOIIOB B HAIIE MECTHOCTI.

4. Yenosek 6 ncuznu pacmenuii u 3Hcueomuvix? (6 uacoes)

AnTponorennsie ¢paktopsl. [IpaBaa nmu, 4To MepBOOBITHBIE IO KUJIH B TAPMOHUU
¢ npupoaoi. OIOMalIHUBAaHUE U MPUPYUYEHUE KUBOTHBIX M PACTEHUU. 3a4eM cracaTh
BBIMUpAIOIME BUJBI, KaK 3TO jAeiarb. KyJabTypHbIE pacT€HHUS U WX JIUKUE MPEIKH.
[Touemy BakHO UX COXpaHAThb. PazHoOOpa3ue KyJabTYpHBIX PAaCTEHUN M MX 3HAYEHUE B
KU3HU yenoBeka. KpacHas kaura Bamei tTepputopun. Ocod0o oXpaHseMble TEPPUTOPUH,
3anoBenHUKH Poccum m mupa. Ilpaktudeckas pabora «PazHooOpasue KynbTypHBIX
PACTEHHI B BaIlIEM PETUOHEY.

UccnenoBarenbckass pabota «BiusHHE aHTPOINOIeHHBIX (PAKTOPOB Ha pa3BUTHE
pacTeHul B rOPO/Ie/HACEIICHHOM ITyHKTE».

Oxckypeust/mpaktuueckas padbora «OOIIT B Bamiem peruoHe — YHHUKaJbHbBIC
O0OBEKTBI TPUPOIBDY.

5. Okonozuueckue nuwiu (6 uacos)

buocdepa — onna u3 BakHeHUx o0osouek 3eMiiu. UTO Takoe «IKOJIOTMYECKUE
HUIIW» U Kak OoHH (opmupyrorcs? dopmupoBanue 3HaHUN MO OMOPA3ZHOOOPA3HUIO
KU3HEHHBIX  (OpM,  MOBEIEHYECKHX  NPHUCHOCOOJICHHH,  MOAM(PUKALUOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHe). PacturenbHbie coolliecTBa U ux TUlbl. Pa3Burtue
Y CMEHBI paCTUTEIBHBIX COOOLIECTB.

UccnenoBatenbckue paboThl «IDKOJIOTMYECKWE HUIIM BOKPYT TeOs — OMNHMCAaHUE
(daxkTopoB oOKpyxaroiei cpeaws». HccienoBarenbckue padboThl «DEeHOJOTUYECKHE
HAOIOICHUS.

MoayJsb «OCHOBBI pACTEHHEBOACTBA» 7-8 Kiacchl (68 yacos)
1. Beeoenue 6 pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTeHUEBOJACTBO: OCHOBHBIE (DaKTOPhI BBIPAIIMBAHUS PACTEHUH.
Ucropust pazBuths arpoxumMudeckux 3Hanui (pabotrsl M.B. Jlomonocoga, 0. JIubuxa,
Byccenro, B.B. [lokyudaeBa, K.A. TumupsizeBa, I1.A. Kocteiuesa, JI.H. [TpsauniaukoBa
u ap.). [lpaktuueckas padora «bouka JInOuxay.

2. Azpomexnuueckuii 3kcnepumenm (6 uacos)

[IpaBmiia TOCTAaHOBKM arpo3KCIEepuMEHTOB. [locTaHOBKa H3KCIEPUMEHTOB C
pacteHusiMu. BrIOOp TeMbl, cOCTaBiI€HUE TUIOTE3bI, 1AM M 3aJlad SKCIEPUMEHTA IO
BBIPAIIIMBAHUIO PACTeHU B KOHTpoaupyemou cpene. KoHTponu, mNOBTOpPHOCTH,
npoBeJieHue sKcrepuMeHnTa. [lmanupoBanue »skcnepuMeHTa. OlleHKa pe3yJibTaToB
skcriepuMenTa. VccnenoBarensckas pabora «®DakTopbl, BIUSAIONINE HA MPOpPACTAHUE
ceMstH (POCT MPOPOCTKOB)».

OcBoeHne TEXHOJIOTUN KPYTJIOTOAUYHOTO BHIPAIIMBAHUS CAJIaTOB M MUKPO3EJICHH



B KOHTPOJHMPYEMBIX MCKYCCTBEHHBIX yCHOBUsX. COOp yCTaHOBKH Jisl BbIPAIMBAHUS
pPacTeHU B KOHTPOJIUPYEMBIX YCIIOBUSIX.
3. Poab xumuueckux inemenmos 6 hnumanuu pacmenuit (20 uacoe)

Bopa. PactBop. BbITsKKa. AHHUOHBI, KaTHOHBI, 3JEKTPONPOBOAHOCT, W pH
pactBopa. PoJjib XMMUYECKHX 3JIEMEHTOB B IUTAHUU pacTeHui. [lonyyeHrne nurarenbHbIX
BelecTB pacTeHusIMU. [IpakTuyeckas padora «CxeMbl MUTATENbHBIX pacTBOPOB. Pacuer
7103 yI0OpEeHU JJ1s1 TUTATEIbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHMYecKUEe, MUHEpaIbHbIE, MHKPOOUOJIOrHYecKue. THIbI
NUTaHus pacTeHuil. Bo3aymHoe W MHHEpaabHOE (KOPHEBOE) MHUTAHHE PACTEHUMU.
TpaHCHOPT NHUTATENBHBIX BEIIECTB PACTEHUM: BOCXONSIIMKA M HUCXOMSIIUNA TOK.
Baxmneiimue kanuiineie, GochopHbie U a30THBIE YI00peHHs, uX cBoicTBa. [IpocThie u
cioxHbie ynoopenus. [lpaktudeckass pabora «lIpaBuna cmeniMBaHusi yao0OpeHHiI»
[IpakTuueckast padora «llutanue pacTeHU: TEXHOJOTHS IPUTOTOBJICHUS MUTATEIBHBIX
pacTBOPOB [IJISl Pa3HBIX KYJIbTYp».

Poct u pa3Butue pacTeHMil: 3Tambl OHTOreHe3a, (DAKTOPHI, BIUAIOIIME HA POCT
pacTeHui: CBeT, TIyCTOTa IOCAaJ0K, IuTaHue, cyOcrtpar. Ilpakrtuueckas paborta
«MOHUTOPUHT MUHEPAIIBHOTO TUTAHUS PACTCHUINY.

OcoOEHHOCTH TMHTAHMS PACTEHU a30TOM. A30T M €ro 3Ha4eHUE B KHU3HU
pactennil. @OpMBI a30Ta U UX MIPEBPAILECHNAE B TIOYBE.

Ucrounnku docdopa mis pacrenus. 3naueHue GpochopcoaepKanmx coeqMHEHUN
B KJIeTKe. Poib Makposprudeckux coenHeHuil pocdopa B SIHEPreTH4ecKoM 0OMEHE.

Brnusaue kamus Ha (QuU3MYECKHE CBOWCTBA MPOTOIUIA3MbI, Ha (PEPMEHTHI
YTJIEBOJIOPOHOTO 0OMEHa, CUHTE3 OeNKOB U Jp. Ponib kaus B moanep>xaHu HOHHOTO
OaslaHca B TKaHSX, B IPOIECCax CaMOPETYIISIUY.

Peryndaropnas u cTpykTypooOpa3zoBareiibHas pOJib KajblUsA. Y4YacTHE B
00pa3oBaHUM KJIETOYHOW CTEHKH, MOJJACPKaHUU CTPYKTYPhl MEMOpPaH U PETYJISIIUS UX
IIPOHULIAEMOCTH.

3HayeHue MarHus B Metaboiu3Mme pacTeHuil. Marauii B coctaBe xJjiopoduiuia,
CXOJICTBO XJIOpO(UIUTA ¥ TeMOTJIOOMHA KaK CBHUJIETEIHCTBO €JMHCTBA OPTraHUYECKOTO
MUpa.

Cepa 1 ero OCHOBHbBIE COEIUHEHNS, UX POJIb B CTPYKTYPHOU OpPraHU3allY KIETKH,
y4acCTUE B OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHSIX.

Mukposnementsl. [IpenctaBieHuss 0 pojd MHUKPOIJIEMEHTOB B METa0O0JIM3MeE
pacteHuii. OCOOEHHOCTH TOCTYIUICHUS MHUKPOIJIEMEHTOB B pacTeHus. CHHEpPru3sM u
AHTAarOHU3M 3JIEMEHTOB TUTAHUS PACTCHUIA.

PacTuTenpHas nIMarHOCTHKAa W METOJBI HACHTH(HKAIMM HEI0CTaTKa/U30bITKA
aneMmeHToB nutanus. [IpakTuueckas padota «PacturenbHas TMarHOCTUKAY.

UccnenoBarenbckas padota « O1ieHKa COCTOSIHUSI KOMHATHBIX PACTEHUM, PACTCHUIMA
Ha IIKOJIBHON TEPPUTOPHH, YCTAHOBKA MPUYUH MATOJOTMYECKHX COCTOSHUU (mpH



HaJIMYun )».
HccnenoBarensckas pabora «OleHKa BIMSHHUS Pa3IMYHBIX 3JEMEHTOB Ha
COCTOSIHUE PAaCTEHUH (COCTaBIECHUE PA3IUYHBIX TOJKOPMOK)».

4. Pezynamopwut pocma pacmenuil. 3aujuma pacmenuil (4 uaca)

[Tonsitue o perynstopax pocra pacteHuil. CTUMYIATOPBI pocTa — PUTOTOPMOHBI
(aykcuHbl, THOOEPEIUIMHBI, IMTOKUHUHBI). THTMOUTOPHI pocTa pacTeHuit: 1. IpUpoIHbIC
(aOcmu3oBasi KMCIOTa M HEKOTOphIe (hEHOJbHBIE BeIeCTBa (MKyMapoBas, KOpUYHas,
CAIMLIMJIOBAs K-Thl), 2. CHUHTeTUYeCKHE (MOp(AKTHHBI, PETapAaHThI, AE€(POIHAHTHI,
JIeCUKaHTBl, TrepOuIuab). @OUTOMOHUTOPUHT U OIEHKA COCTOSHUSA PAaCTEHHI.
CoBpemennble criocoObl MoHHMTOpUHTA. [IpakThueckas pabora «DOUTOMOHUTOPUHT U
OLICHKAa COCTOAHUS pacTeHuid. COBpEMEHHbIE CIOCOOBI MOHUTOPHUHTAY.

HccnenoBarensckas pabora «BrnusHue retepoaykCiHa Ha mpopacTanue (pocT Ha
Pa3HBIX CTAJIUAX, B Pa3HBIX YCIOBUAX) PA3IUUYHBIX PACTCHUI.

3amuTa pacTeHUM OT BpeauTenel: ocHOBbI Omomeroxa. IIpakrtuueckas pabota
«MHCeKTapuu: paBuiia M yCIOBUS Pa3BEACHHUS MOJIE3HBIX HACEKOMBIX).

5. Boomnas, necuanasn u nougenHasn Kyjabmypbol, UX NPUMEHEHUE 6 GbIPAUIUEAHUU
pacmenuii. Quzuonocua pacmenuii (8 uacos)

BonHasi, nmecuaHas ¥ MOYBEHHAs KYyJbTYpPbl, UX NMPUMEHEHHE B BBIpAIIMBAHUU
pactenuii. [IpoBenenne Boabl B KOpHe M cTeOne pacreHuid. [Ipaktuueckas pabora
«KopHeBoe naBieHue.

Boaublii pexxuM pacTeHHil: CTpoeHHE YCTHHIL: (PaKTOPHI, BIUSIONIME HA UX
PACKpBITHE U 3aKPBITHE. 3HAYCHHE MEXAHU3Ma PETYJISIIUU UCTIAPEHHUS BJIar paCTCHUEM.
[Ipaktuueckas pabora «I[Ipurorosnenue nmpemnapara yCTbUIl METOJIOM CIICTIKAY.

UccnenoBarensckue palboThl: «BiusgHue ycnoBuil comepxaHusi pacTeHUN Ha
KOJIMYECTBO YCTHUL.

@doToCUHTE3 — YHHMKaJbHBIM mpouecc pacteHuil. TemHoBass u cBeToBas (ha3bl
¢doTocunTe3a. 3HaueHue GOTOCHUHTE3a JJIS )KUBBIX OopraHu3MoB. [IpakTuueckas padota
«DyHKIHMOHAJIbHAS ~ WArHOCTHKA PAaCTEHHMM 1O aKTHUBHOCTUM  XJIOPOIUIACTOB)
Uccnenosarenbckass pabora «Ompenenenue xyopoduwmia A wu b, oneHka
(OTOCUHTETUYECKOW aKTHBHOCTH PACTEHUH U (haKTOPOB, BIMSIIONINX HA HEEY.

@dakTopsl pocTa pacTeHUM: BO3AyX W a’pauus. [logzemMHOe ApIxaHuME pACTEHUM:
COCTaB TIOYBEHHOTO  BO31yxXa, Ta3o00MeH. [azoo0mMeH mipu  OecrOYBEHHOM
BeIpamuBaHuu. [Ipaktuueckas pabora «Aspamus, CO2 u O2. Jlpixanue pacTeHUid».
[IpakTtruueckas pabota «/IprxaHue pacTeHHII: OTICHKa HHTCHCUBHOCTH JIBIXaHUS PACTCHUHN
U TJIO/I0BY.

UccnenoBarenbckue paboThl: «Biugaue crnocoba BblpamuBanus (cocTaBa
MUTATEIBHOU CMECH, CXEMbI BHECEHUS) HA POCT U PA3BUTHS PANIMYHBIX PACTEHUI.



6. Kynemypnuie pacmenusn. Cospemennvie acnekmul ceaexkuyuu (20 uacos)

Kak denoBek cran HCHosb30BaTh pacTeHusA? CBsA3b pa3BUTUS LUBUIM3ALUN
YeJI0BEKa M OJlOMalllHUBaHusA pacTeHuid. JJomectukanus. [uckyccus «/lomectukanus,
BCE JIM pACTEHUS U IKUBOTHBIC, KOTOPBIE JKHUBYT PSIOM C YEIOBEKOM WM
OJIOMAIIHUBAIOTCA? MOXKHO JIM CUUTATh TapaKaHa OJOMAIIHEHHBIM )KUBOTHBIM?)

HacnencTBeHHOCT M1 MU3BMEHYMBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPraHU3MOB.
N3menunBocth. Bunmbl m3menumBocTh. [lpakTthnueckas pabora «MomudukannoHHas
U3MEHYHMBOCTb (JIUCThS, UTOJKU C OJTHOTO JEPEBA)».

['en — MarepHalbHBIA HOCUTEIb HACIEACTBEHHOCTH M HW3MEHYUBOCTH.
HyxiienHoBbie KUCHIOTHI. JIOKaM3anusl F€HETUYECKOTO MaTepuana B KieTke. Jlenenue
kietok. Permmmkanus [IHK. OcHoBHas norma MonekyisaspHoit Ouosnoruu. TpaHCcKpuUmus.
Tpancnauus. Mytaruu. [Ipaktudeckas padota «['eH — HHCTPYKIUS IO COOpKE KIETKU
(Ha Oucepe wiu KoHCTpykTope)». IlpakTuueckass pabora «Mytamus Ha OytepOpoje
(J1r000M 00BEKT W3 MpeAblaylield padoThl, T/I€ M3MEHEHUE MHCTPYKUHUU MPUBEIET K
M3MEHEHHIO BHEIIHETO BUIa OOBEKTA)».

DddexT OyThUIOYHOTO TOPJBIINIKA U TeHETHYeCKoe pasHooOpasme. UTo Takoe
reHOaHk? 3ayeM COXpaHiITh I€HETUYECKUE pecypchl pacTeHui? OCHOBHBIE CHOCOOBI
COXpaHEHUs TeHETUYECKUX PECYpPCOB pacTeHuil (ex situ u in situ).

3nauenne pabor H.M. BaBumoBa. 3akoH romMosiorudeckux psjuoB. LleHTps
MIPOUCXOXKIEHHUS KyJIbTypHbIX pactenuid H.M. BasunoBa u IL.M. JXKykoBckoro.
[Ipaktrueckas pabora o rpynnam «OTKy1a Ha HalTUX CTOdaX (PPYKThI/OBOIIN/3IIaKI.

OcHoBHblE MeTOAbl cenekuuu. ['ubpuamzanus. Dopmbl 0TOOpa. OCHOBHBIE
HaIpaBJICHUS CEJICKIIUU: YIy4llIEeHuEe YPOKaHOCTH, YCTOMUUBOCTA K OMOTUYECKUM U
abuotndeckum (pakropam. [Ipaktuueckas padbora «BoipammBaem ropox. Kak nposectu
CKpEILLUBAHUE Y TOPOXA».

Ecte nu ku3Hp B mpoOupke? bBHOTEXHOJOTHUS KyJIbTYpPHBIX PACTEHUM.
UccnenoBarenbckass pabora «BeIpammBaHue pacTeHUl B 1poOupke» (MOXKHO
BOCIIOJIb30BaTbCA  pPe3yJIbTATAMU MPEABIAYIIUX SKCIIEPUMEHTOB II0 COCTABJIEHUIO
MUTATEIbHBIX PACTBOPOB ISl PACTEHU ).

Kak  dyemoBek  Moxer  moauduuupoBaTh  pacTeHusi?  ['eHeTHueckoe
penaktupoBanue. COBpPEMEHHbIE  MOAXOABI M JOCTHKEHUS  T'E€HETUYECKOTO
penaktupoBaHuss  pacteHuil. Ilpaktuueckas pabora  «['€eHOMHBIE  HOXXHHIIBI
(monenupoBanue pabotsl cucteMbl CRISP-Cas).

7. Pacmumenvnasa npooykuus. (8 uacos)
Hanzemuble 1 noazeMHble opranbl pactenuid. [loGer u BUIOM3MEHEHHBIN MOOET
pactenuii. CrtocoObl pa3MHOKEHUS PACTEHUH.
[lonsiTue O KadecTBE NPOAYKTOB TUTaHUA. [IpoOiemMbl KOHKYpEHLMH
OTEYECTBEHHBIX MPOAYKTOB NUTAHUS C UMIIOPTHBIMU. JIOTMCTHKA TOCTABKU U CPEACTBA



COXpaHeHusi mpoaykToB nuTanus. [Ipaktuueckas pabota «lIpenenbHO nOmycTUMBIE
koHteHTpauu (I1JIK) u MeTonbl KOHTpoJisi 0€30MaCHOCTU PACTUTEIbHBIX MPOTYKTOB
UTAHUSY.

Mukpo3seneHb: moJe3HOCTh U TexHonorus. MccnenoBarensckas pabora «OleHka
KauyecTBa BhIPALICHHON MUKpO3eseHn» (1100 CBOsI, T1M00 U3 Mara3uHa).

XUMHYECKUI aHaIu3 IPOTYKIIUH. OcCHOBBI CEKTpOhOTOMETPHH.
[ToTenmmometpus. Xpomatorpadus. [Ipakruueckas padbota «MeTobl OIEHKH KayecTBa
pPacTUTENHHOW NPOAYKIMU: XPAaHEHHWE U COXPAHHOCTh MUTATENBHBIX BEIIECTB» (II0
JIOCTYITHOMY 00OpYJIOBaHHUIO).

HccnenoBarenbckas padbora «Ompenenenne Butamuaa C METOIOM OOpaTHOTO
TUTPOBAHUS B IUVIOJAX HA Pa3HOM CPOKE (Croco0e) XpaHEHUs».

Moayab «buorexnosiorus» 7-8 kiaaccnl (68 yacon)
1. Buomexnonozus (4 uaca)

[loHsiTuE OMOTEXHONOrMU. 3adyeM YEJIOBEKY OMOTEXHOJIOTMH, B YeM UX
MIPEUMYILECTBO MEPE]] XUMUUECKUM CUHTE30M. OCHOBHBIE OMOOOBEKTHI OMOTEXHOIOTHU:
MIPOMBIIUICHHBIE MUKPOOPTaHU3MBI, KJIETKA M TKaHU PACTEHUM, )KUBOTHBIX U YEJIOBEKA,
ounokatanmuzatopel. [lpaktnueckas paborta «IIpumepbl npuMeHEHHsS] OHOJIOTUYECKUX
O0OBEKTOB B TBOEU KUZHUY.

Ceipbe 11 OMOCHHTE3a M OLIEHKA €ro OMOJIOTMYECKOW LEeHHOCTU. OCHOBHBIE
HMCTOYHMKHM YyIyeponaa, a3oTa, (ochopa, MukposnemeHToB. lccnenoBanne HOBBIX
HMCTOYHUKOB CHIPhs (BKJIFOYAsi BOMPOCHI €ro MpeBapUTesIbHON 00paboTKH), pa3paboTka
HOBBIX NUTATENbHBIX CpPEJ, B TOM YHUCJIE€ BKIIOYAIOIIMX OMOCTUMYJISTOPHI U JApPYyTUE
AJIEMEHTHI YIPABJICHHS U ONTUMH3ALUHU IPOLIECCOB OMOCHHTE3a. MEeTOIbl ONTUMH3AIUU
MUTATENbHBIX CPE]I.

2. Mukpoobuonozusn (12 uacos)

[lonoxeHnue MNpPOKApUOTOB B CUCTEME oOpranudeckoro mupa. CrTpoeHue
OakTepuanbHOl kieTku. Knaccudukanus Oakrepuii. Mopdonorus 6akrepuii. I[Tpocteie
U CIOXHBIE METOAbl OKpalluBaHus OakTepuil. dusuonoruss OakTepuil: NHUTAHUE,
JbIXaHUE, POCT U Pa3MHOXKEHUE. 3HAKOMCTBO C JOMEHOM ApXxeH (3KCTpEeMOPUIBHOCTb,
0co0eHHOCTH cTpoeHus kieTkH). JlabopaTopHas pabota «PUKCUPOBAHHBIE MTpENapaThl
Oaktepuil. Omnpenenenrie (GoOpMbl  MPEUIOKEHHBIX KYJIbTYp MHUKPOOPTaHU3MOB,
UCIIONBb3Ysl TPOCTON MeTon okpacku» Jlaboparopnas paborta «OmnpeneneHue Tumna
KJIETOYHOW CTEHKH METOJOM OKpaluuBaHus 1o ['pamy» (IIpy HAIMYNK PEAKTUBOB).

MosnouHokucnoe u cnuproBoe Opokenune. DoroTpodHble U XeMOTpOo(HBIC
Oaktepun. Kunernuyeckoe  ommcaHue — Impolecca pocTa  MHKPOOPTaHM3MOB.
OKCNOHEHIMallbHass ~ MoJenb  pocta. KuHeTtmka  rubenu  MHKPOOPTaHM3MOB.
JIaGoparopHas pabota «IIpuroroBienne Npu>XKU3HEHHBIX MPEMAPATOB MOJIOYHOKUCIBIX
OakTepuiny.



[Tatorennsie 6akTepuu. YymHas najoyka v 4YepHasi CMepTh, OOTYJIM3M, CTOJIOHSIK,
Tyoepkye3. Uctopus 60pr0ObI ¢ OakTepuanbHbIMU HHPeKkuaMuU. JlabopatopHas padota
«IToceB cmbiBa ¢ pyk Ha yamku [letpuy». JlabopaTtopHas pabota «BbijeiaeHne yucTon
KyJIbTyphl OakTepuil. Meton pasBeiaeHuil. MeToa  HCTOIAIOMIETO — IITPUXa».
JlabopatopHass pabora «Mopdonoruueckass XapakTepUCTHKa BBIJICICHHOW YHCTON
KYJbTYpbI: XapaKTEpUCTUKA KOJIOHUH, (opMa OaKTEpUil, TUM KIETOYHOU CTECHKNY.

BoliHa 0€CKOHEYHOCTH: aHTUOMOTUKH MPOTUB OakTepuil. MexaHu3Mbl JIEHCTBHIMA
aHTUOMOTUKOB. MEXKIeTOUHasT KOMMyHUKamusi Oakrtepwii. UYyBCTBO KBOpyMa.
JlabopatopHass pabora «CpaBHEHHE pOCTa MHUKPOOPTAHM3MOB Ha dHamike 0e3 u ¢
nobasienust aHTHOMOTHKOBY MccnmenoBarenbckas paborta «lloMck MHUKpOOpraHM3MOB
00J1aAatoIMX AHTATOHUCTUYECKON aKTUBHOCTBION.

[Ipumenenue Oaktepuil yenoBekoMm. KuHeTHueckoe onucaHue OHOCUHTE3A
MPOJYKTOB MHUKpOOpraHu3mMamu. bakrepuu, KOTOpble MOTYT paszjiarath IUJIaCTHK.
Uccnenoarenbckas paboTa «BriieneHre MOJTOYHOKUCIBIX OaKTepHil, UCCIIEIOBAHUE UX
AKTUBHOCTU.

Mukpoopranu3Mbl B arpoOUOTeXHOJI0THU. ICKyCcCTBEHHBIE aCCOLMAIINY PACTEHUN
¢ MHKpoopranusmamu. MccnenoBatenbckas padota «Bpiaenenne OakTepuil MOJE3HBIX
IUISL PAaCTEHUID.

3. Jykapuomuueckue opzanuzmvl € OuomexHonouu (naecneevie puobsl,
opoxcicu, 6ooopocnu) (12 uacos)

[1necHeBbIie rpUOBI MPOAYIIEHTH OMOJOTUUYECKH aKTUBHBIX BEILIECTB.

OOmrast xapakTepUCTHKa APOAGKEH caxapoMHIeTOB. VMcTopusi HCMOIB30BaHUS
JPOXOKEH B TPAJIUIIMOHHOW OMOTEXHOJIOTHHU. TEeXHOJIOTUHA BUHOICTHUS U XJICOOIEeUCHMS,
CIICIMAIM3UPOBAHHBIEC pachl Apoxoked. MerabonusM Jposxokei. Peakius criupToBOro
opoxxenus. JlaboparopHas pabora «lloacder kieTok apoxxked B kamepe [opsieBay.
JlabopatopHasi pabota «OOHapyXeHHE TMPOIYKTOB CIIMPTOBOTO OPOMXKEHUS: ITHIOBOTO
cupTa W YrJeKuciaoro razay. [lomydeHue BTOPUYHBIX META0OIUTOB B JIPOXIKAX.
Jposxoku Kak npoaylieHThl onotoriuB. [lomydeHue 1eaeBbix OEIKOB B IPOKIKAX.

OcoOEHHOCTH BEreTaTUBHOTO M TOJIOBOTO PAa3MHOKEHUS Y APOXIKEH, 3HaAUCHUE
M3YyUYCHHUS MHTO3a U IMTOKWHE3a [JIi ONTUMM3ALMHU TPOIECCOB KYJIbTUBUPOBAHUS
JPOOKEBBIX IITAMMOB, TIOHUMaHUS MPUYUH ATOTEHHOCTH APOXKIKEH U TpuOOB, MOKCKa
MUIIICHEH (QYHTUIIMAOB W  pa3pabOTKM HOBBIX JIEKAPCTBEHHBIX  IPENapaToB.
Jlabopatopnass pabGota «HaOmroneHue  pa3sMHOXKEHHUS  JPOXIKEBBIX  KIETOK».
[IpakTtuueckas pabora «Ilomydenue TBopora m kedupa Ha OCHOBE MOJOUYHOKHUCIIBIX
Oakrepuit». [lpaktuueckass pabora «OCHOBHBIE BHJBI KBaca U WX XapaKTEPUCTUKA»
«/IpoXkKu M MOJIOUHOKHCIIbIE OaKTepuH, MPUMEHSEMBbIC IS MPOU3BOJICTBA KBacay.
[Ipaktuueckass pabora «CpaBHUTENBHBIM aHAIM3 PA3BUTHUS JAPOXOKEH B a’pOOHBIX U
aHA’POOHBIX  ycloBUsAX». [lpakTuueckas pabora «MeToapl OIICHKA CBOMCTB



XJIeOOMEeKapHBIX Apoxoked. OcoOEHHOCTH MPUMEHEHHUS TPECCOBAHHBIX, CYIICHBIX H
WHCTAHTHBIX Apoxokei». MccnenoBarensckas padota «Bmusane QU3NKO-XHMHUECKUX
(hakTOpOB Ha Ka4eCTBO OMOTEXHOJIOTHYECKOW MpOAyKIMH (KBac, Kepup, Cbp, Xjaed H
TIp.)».

Bogopocnun — mepcnekTUBHBIA OOBEKT ISl MPOM3BOACTBA O€lKa M YTJIEBOJOB.
buorexHomornueckre METOABl OYHCTKH TBEPIBIX, KHUIAKAX OTXOJOB M Ta3000pa3HbIX
0TX0A0B Mpou3BoJACTB. CTouHbIe BOJBI. CXeMbl OYUCTKH. BUODUIBTPHI, a’pOTEHKH,
METAaHTCHKH, OKCHUTEHKUA. AKTUBHBIA WJI W BXOJMIIMNE B HErO0 MHUKPOOPTaHU3MBEI.
Hcnonp3oBaHue BOAOPOCTCH B OYHMCTKE CTOYHBIX BOA. MccnemoBarenbckast paboTa
«BnusHue ¢puzuko-xumudeckux ¢aktopoB Ha pocT Bogopociu (Chlorella vulgaris).

4. Hacneocmeennasn unghopmauus (8 uacos)

HacneacTBEeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB.
N3menuuBoctb. Buapl n3menunBocTh. IlpakTnueckas pabora «MoaupukannoHHas
U3MEHYMBOCTb (JIUCThS, UTOJIKH C OJTHOTO JIEPEBA)».

I'en — wMaTepuUanbHbBII HOCHUTENIb HACJIEJCTBEHHOCTH W HU3MEHYUBOCTH.
HyxnennoBbie KUCIOTHI. JIoKanu3anus reHeTUYECKOro Marepuana B KieTke. [lenenue
kietok. Permmukanus [JHK. OcHoBHast normMa MosiekyisspHoit Ononoruu. TpaHCcKpumius.
Tpancisauus. Mytanuu. IIpaktudeckas padota «['eH — HHCTPYKIUS MO0 COOpKE KIETKU
(Ha Oucepe umu KoHCTpyKTope)». IIpaktnueckas pabora «MyTtamus Ha OyTtepOpoae
(J1r000i 00BEKT M3 MpeAblaylIel paboThl, re U3MEHEHHE MHCTPYKIUHU TNPUBEAET K
M3MEHEHHIO BHEIITHETO BHJIa 0OBEKTA)».

5. Bupyconozus. (6 uacos)

[TonoxxeHne BUPYyCOB B CUCTEME OPraHNYEeCcKOro Mupa. CTpyKTypa U XUMUYECKUM
cocraB BupycoB. Kiaccupukauust BupycoB. Penpoaykuus BupycoB. IIpocmoTp
JOKYMEHTAJIBHOTO (pUiIbMa O BUpycCax.

Bupycs - Bo30yauTenu nunekinonHsix 6ose3neit. OnkoBupychl. bakrepuodaru:
CTpOEHHUE, CBOWCTBa, mNpuMmeHeHue. [IpakTuyeckas pabota. «Meroa pa3BeaecHUN
[IpakTuueckas padota. « TutpoBanue 6axkrepuodarony.

buonoruueckue metoapl 60pbOBI C BUPYCAMH.

6. I'ennasa unsicenepusa u oGuomexnonozuu. (8 uacos)

OcHoBbl TeHHOW uHKeHepuu. Bektopa. Crnenuduueckue hepMeHTh OaKTEpHid.
[IpakTtrueckass pabora «IHIOHYKJIEAa3bl PECTPUKIUMU (paboTa ¢ HYKICOTHIHBIMU
MOCJIEIOBATEIHLHOCTSIMU Ha OyMare)».

bruorexHomornn nmpoayKuu O0€IKOB B OaKTEPHAIBHBIX KyJIbTypax. JlocTHKeHUs
T€HHOW WH)KEHEPUU U OMOTEXHOJIOTHH.

CRISPR/Cas — cuctema aganTUBHOTO HMMMYHHTETa OakTEepUil U apxei.



[Tpaktruueckas padota «I ennbie HOxHUIBI - CRISPR/Cas (MonennpoBanne Ha Oymare)»
I'MO. Meroas! noyuenust ' MO. Urpa-guckyccus «Bemrpail rpanT Ha CO3/1aHHE
I'MOp».

7. buomexnonozuu 6 sxcueommnogoocmee (8 uacos)

JlomecTuKanyss OCHOBHBIC JTOMAITHUE KUBOTHBIC, COBPEMEHHBIE YKCIIEPUMEHTAX
M0 TOMECTUKAINH KUBOTHBIX (JIUCHUIIA, HOPKA U JIp. — SKCTICPUMEHTH HAYYHOU ITKOJIBI
akamemuka benseBa). Jluckyccusi «JlomecTukamusi, Bce M pPacTEHUS W >KHUBOTHBIC,
KOTOpBIE€ JKUBYT PSJIOM C YEJIOBEKOM MM OJOMAITHUBAIOTCA? MOXHO JM CUNTATh
TapakaHa OJ0MAaITHEHHBIM YKHBOTHBIM?».

CoBpeMeHHBIE METOABl B JKHBOTHOBOJCTBE: TPAHCIIAHTAIUS SMOPHOHOB,
XUMEPHBIC  JKMBOTHBIC, KJIOHHMpoBaHue. [Ipaktudeckas pabora «Meroauka
KJIOHUPOBaHUS (MOJIETMPOBAaHNUE HA Oymare).

OcHOBHBIE 0OJIE3HM JKMBOTHBIX M POJIb MATOTCHHBIX MHKPOOPTAHH3MOB H
Mapa3uToOB B Pa3BUTUU 3a00JI€BaHUH JOMAITHUX KUBOTHBIX U OCHOBHBIX Mepax O0pPBHOBI
C HUMH; POJIb TIOJIE3HBIX MUKPOCUMOHOHTOB B OpraHU3ME >KMBOTHBIX. [looxuTenbHoe
1 1000YHOE (OTPUIIATENILHOE) BO3ICMCTBUU aHTUOMOTHUKOB Ha OPTraHU3M B XO/I€ JICUCHUS
KUBOTHBIX; IIEJIM W 3aJa4l BETepUHApPUU. BHOTEXHOJIOTHS KOPMOBBIX IpenaparoB.
[Ipaktuueckas pabora «CocraBiieHHue palllioHa MUTAHUS KUBOTHOTO, PACYET PacXo/I0B
Ha cojepxkanue». HMccnenoBarenbckas pabora «OlleHKa KayecTBa MOJIOYHOM
MIPOTYKITUM.

8. buomexnonozuu é pacmenuesoocmee (10 uacos)

OcHoBHblE MeTOAbl cenekuuu. ['mbpunuzanus. Popmbel oTO60pa. OCHOBHBIE
HaIpaBJICHUS CEJICKIIUU: YIy4IlIeHuEe YPOKaHOCTH, YCTOMUYUBOCTU K OMOTUYECKUM U
abuotnueckum (pakropam. IlpakTudeckas padota «Bripamubaem ropox. Kak nposectu
CKPEILUBAHUE Y TOPOXAN.

OCHOBHBIE TOIXOIBI CEJNEKIMH M OHOTEXHOJOTUU KYJIbTYPHBIX PACTCHUH,
['mObpunuzanus, oTHaJeHHas TUOpUAM3alMs, HCKYCCTBEHHBIM OTOOp, TeETEepO3UC,
TpaHchopmalis, MyTareHe3, TeHeTHUYeCKoe penakTupoBanue). Mcropus cenekuuu B
Poccun u mupe, uCcTOoprst pa3BUTHS BAKHEUIIMX COPTOB KYJIbTYPHBIX PACTCHHI.

Kak yenoBek MoxeT MoauuIMpoBaTh pacteHusa? I eHHas HHXeHepusi pacTEHUM:
Uro Takoe reHeTHyecKas HHXKEHEpHUsl pacTeHUW. TpaHCreHHble pacTeHus. MeTonbl
nonydyeHusi. OOpa3zoBaHue OMmyxoJiel y pacTeHuii. ArpodakTepralibHasi TpaHCchOpMaLus:
Ti-ruasMugel. I'ennl T-JIHK. MosekynsipHO-T€HETUUECKUE MEXaHU3MbI
TpaHcpopmanu. ['eHetnueckoe peaakTupoBaHue. CoOBpeMEHHbIE MOAXOIbI U
JOCTIDKEHUST TEHETHYECKOTO peIakTUpoBaHusi pacTeHuil. I[Ipaktuyeckas pabota
«I"enomHbIe HOXKHUITBI (MOAenupoBanue padboTel cuctembl CRISP-Cas).

Ecte mm xu3Hp B mpoOupke? buoOTeXHOIOTHS KyJIbTYPHBIX PACTCHHM.



HccnenoBatensckast pabora «BblpamuBanue pacteHud B TOpoOupke (MOXKHO
BOCIIOJIb30BaThCSl PE3yJIbTaTaMU MPEAbIAYIIUX HKCIEPUMEHTOB 110 COCTaBJICHUIO
NUTATEJIbHBIX PACTBOPOB JJIsL PACTEHUM )».

Moayab «MosiekyasipHble OCHOBBI (PM3HO0JIOTHMH M (papMakoIorum» 9 kiace
(68 uacos)

1. @u3uonozuueckas xumusa. (20 uacos)

Beenenue. buorennsie snementsl: opranorensl: O, C, N, H. AktuBnbie (HOpMBI
KHCIIOPOJa, UX MOJIy4eHUE, HEUTpaIu3anusl.

MaxkposaeMeHThI: MPOLEHT COACpPXKaHUs B OpraHU3MeE, BBIMONHsAEMass (YHKIIHS,
cojepkaHue B mpoaykrax nutaHus. Ca2+ - cBs3bIBAONIME OCJIKH, JCMOHUPOBAHHE
KQJIBLIMSL, PETYJIALNs YPOBHS KaJlblUsl B OpraHU3Me: TOPMOHBI IT04eK. Mg — CcTpoeHue
XJIOpo¢uiIa, €ro aKTUBALUSI COTHEYHOU SHEPTHUEH.

MUKpO3JeMEHTBI: B KAaKMX MOJEKYyJIax COJAEp)KATCs, BBINOJIHAEMas (QYHKIMS,
COZEpKaHUE B IIPOAyKTax nuranus. IlocnencTBus nepeno3supoBKA MUKPOIIEMEHTAMU.
Fe — ycBauBaemble THUIBI COCAMHEHUN Keje3a. | eMOmpOTEeHHBI, I'E€MOLMAHUH,
uutoxpoMbl. Cu — yCBOGHHE M TpPaHCIOPT MeOW. benku, coaepxamuye Menb.
[Tatonornueckue cuaApoMbl MeHke u BuiibcoHa, CBsI3aHHbIE C META0OJIU3MOM ME[IH.

Tokcuunble anemeHThl llepmonnueckod cucrteMsl sl OpraHu3ma. BriusiHue
HEJIOCTaTKa MAaKpO ¥ MUKPOJJIEMEHTOB Ha )KUBBIE OPTaHU3MBI.

Hccnenosatennckasa pabota «KommuecTBeHHas OIleHKa COAECPKaHUS
MHKPODJIEMEHTOB WJIM BUTAMUHOB B MUILEBBIX MTPOLYKTaX»

Kupsl. 3a0osieBaHMs YeIOBEKA, CBI3aHHBIE C HAPYIICHUSIMHU KUPOBOTO OOMEHA.
JucnunuaemMun.

VYrneBoapl. 3a00eBaHUsl YEJIOBEKA, CBSI3AHHBIE C HAPYLIEHUSIMU YTJIEBOJAHOIO
obmena. CaxapHblii 1uaber.

benku. Ctpoenue. 3a00sieBaHMs YEIOBEKA, CBA3aHHBIE C HAPYLIEHUSIMHU OEITKOBOTO
oOmena. @ynkuuu 0enkoB. epmenTtol. Mexanusm neiictBus. Kiaccbl pepMeHTaTHBHBIX
peakiuii. Kodepmentol. Ilpaktuueckoe 3ansitue «KauecTBeHHBIE peakuuu Ha
opraHudeckue MoJieKyJel». llpaktuueckoe 3anstue «JleHatypauuss  OeIKOB»
IIpakTueckoe 3ansaTrue «M3ydeHne akTHBHOCTH aMHJIAa3bD».

BuTtaMuHBI KUPOPACTBOPUMBIE, BOLOPACTBOPUMBIE. [IpeBpallieHre BUTaMUHOB B
akTUBHBIE (POPMBI KOPEPMEHTOB. ABUTAMUHO3BI.

OCHOBHBIC THUIIBI METAOOJWYECKUX peakiuil. buosHepreTnueckue MpoOIECCH.
I'muxonus. Hukn KpebGca. Lens nepenoca 35ekTpoHOB. OKUCIEHUE KUPHBIX KHUCIOT.
Karabanusm amuHokucnor. I'miokoneoreHe3. CHHTE3 YrieBOAOB, OEIKOB, >KHPOB.
Mertabonutuueckue 3a0oneBanus. IIpakTuueckoe 3ansatve «Pemenue 3amad  Ha
AHEPreTUYECKU OOMEHY.

Knerka. Ilousatue memOpanbl. @yHkimu MeMOpaH. Buasl TpaHcnopTa B KIETKY.



MeMOpanHbie opraHoujibl. 3a0oJeBaHUsA CBSI3aHHBIE C  HApyIIEHUEM paboOThl
MEMOpaHHBIX OpraHeili, OO0JE3HU HAKOIUIEHUs. TUIbl KOHTAKTOB MEXIY KIIETKaMHu.
3HaYeHUE MEXKKJIECTOUHOW KOMMYHHUKAIMU JJIsl 30pOBbA Opranusma. lIpaktuueckoe
3anaTue «/{uanmus (kierouka Tpayoe)y.

Anapo. VYpoBHM  yHNakOoBKM  XpoMaThHa. XPOMOCOMHBIE  TEPPUTOPHUHU.
HememOpaHHbie OpraHOU/IbI.

2. Monekynapnasa ouonoz2us. (20 uacos)

OCHOBHBIE BEXH PA3BUTHSI MOJICKYJISIPHOW OMOJIOTHUH.

Hyxnennossie kucnotsl. OCHOBHBIE TPUHITUIIBI cTpoeHus. [IpakTrueckas padbota
«Boigenenue JIHK w3 Oananay. Ilpaktuueckass paborta «Mogens JIHK-opurammy.
[Ipaktuueckas pabora «Ompenenenue kaudectBa mnpernapatoB JIHK ¢ momornisio
crekTpodoToMeTpun» (MpU HATUYUU 000PYIOBAHUS).

Martpuunbie cuHTE3bl. Perukanuss — ocHOBa KJIETOYHOTrO nefieHus. [IpuHuumb
perunkanuu. [Ipaktudeckas padota «PennukatuBHas MamuHa (UTpa-AeMOHCTPAIUS ).
[Ipaktuueckas pabora «I[1LP (Mogens ammmudukaius Ha Gymare)y.

Mytanuu. Yto Bei3biBaeT u3MeHenus B crpoenun JJHK. [Ipuniuner penapanumu.

Tpanckpunims. [Ipaktudeckas padbora «Cuna mpoMOTOpay.

['enetnueckuit koa. Ilpaktuueckas padora «PemieHue 3agay Ha TE€HETUYECKUM
ko/» Tpancisius. [Ipaktuyeckas padora «DoaauHT GEITKOBY.

Opranuzanusi reHoMa BUPYCOB I[IpOTMBOBHpPYCHBIE CPEACTBA, MEXAHU3MBI KX
JNEUCTBUSL.

Opranuzanus reHoMa OakTepuit AHTHOaKTEepUaIbHbIE rpernaparsl.
Uccnenosarenbckas pabota «PacnpoctpaneHre aHTUOMOTUKOPE3UCTEHTHBIX OaKTEPHii»

Opranuzamnusi reHoMa sykapuoT ['eHomHOe penakTupoBanue. [IpakTuueckas
pabora «Pabora B cOBpeMEHHbIX T'eHeTHYecKuX 0azax AaHHbIX. [IpoBeaenue In silico
aHau3a MoCJIeI0BATEIbHOCTEN TEHOBY.

3. @apmaxonozus (28 uacos)

[Tonsitue o nekapctBax. [IpuHIMIBI TOAX0/1a K TTOWCKY HOBBIX JIEKaPCTBEHHBIX
cpenctB. CkpuHUHT U ero Meronabl. MccnemnoBatenbckas pabora «IKCIEPUMEHTHI TIO
OTIpEICTICHUIO0 TOKCHYHOCTH BEIIECTB Ha apTEMHIUIX.

[Tyt BBenenus JIC. @apMakOKUHETHKA JIEKAPCTBEHHBIX BelllecTB. BcackiBaHue
(abcopOumst) tekapcTB. OCHOBHBIE MEXAHU3MBbI BCaChIBaHUS. TpaHCIIOPT JIEKAPCTBEHHBIX
BemecTB. ['eHbl u 6enku nepBoit ¢a3el Onorpancopmanuu. [yt BeIBECHUS JTEKapCTB
W3 oOpraHu3Ma. OKCKpenuss © osnuMuHarms. [eHsl u  Oenku  BTOpoi  (haswl
ouotpanchopmaruu. dDapMakoarHamMuka. ['J1laBHoe M TMOOOYHOE, PE3OpPOTUBHOE U
MECTHOE, IPAMOE, HETIpsiMoe U peIeKTOpHOE IeHCTBHE.

Bunbr B3aumonelictBus siekapcTB. CHHEPTH3M W aHTAaroOHW3M TIPH COBMECTHOM



JEHCTBUY JIEKAPCTBEHHBIX BEUIECTB, UX PA3HOBUIAHOCTH.

TpancmeMOpaHHBIi CUTHAJIMHT. THUIBI KJIETOYHBIX PELENTOpOB. MeMOpaHHBIE:
VMOHHBIE KaHAJIbl, KATAIMTUYECKHUE U CONpsDKEHHbIE ¢ (G-OeaKaMu; BHYTPHUKJIETOUYHBIE:
LATOIJIA3MaTUYECKUE U AepHbIE. MEeXaHU3MBI JINTAHI-PENENTOPHOTO B3AUMOIEVCTBHUS.
CenexkTuBHOCTh (M30UPATEIBHOCTH) NEHCTBUS, CBSI3b «XHMHYECKas CTPYKTypa —
dapmakomoruyeckasi akTHBHOCTD BEILIIECTBY.

PapMaKOJIOrM4eCKOM MOAYJIALMU CUHANITUYECKOU XOJIMHEPTHYECKON MEPENAYH.
MonekysipHbIii  MeXaHu3M JeHCTBUS M (dapMakoJOTHYECKHe CBoiicTBa M-
XOJIMHOOJIOKATOPOB, raHrIno0JI0KaTOPOB U Kypapernogo0HbIX CPEACTB.
@apmaKoJIOTUYECKass  PEeryjisilus  aKTUBHOCTHM  aJAPEHEPrhuYecKOoro  CHHarca.
AJIpEeHOMUMETHKH, aJpeHOOJOKATOpbl, cUMMOATONUTHKU. [lpakTuyeckas pabdora
«BnusHue agpeHanuHa Ha cepJIeUHbIe COKpaIleHUs (IPOrpaMMHOE 00ECTICUEHHE)».

MonekynsapHas (apMakoJoTusi aHTHAUIEPTHYECKUX CpeAcTB. [McTaMUHOBBIC
pelenTophl: THUIIbI, MOJIEKyJsipHass opraHuzanus. CraOuiau3aTopbl MeMOpaH TY4YHBIX
KJIETOK: MOJIEKYJISIPHBIA MEXaHU3M JE€HCTBUSA, 0OCOOCHHOCTU KIMHUYECKOTO MPUMEHEHU,
TOYKHU TPHUIJIOKEHUS IEUCTBUS MHTMOUTOPOB JIMITUHBIX MEIUATOPOB.

MexaHn3M NEWCTBHA M NMPUMEHEHHUE IPENApaToB, CTUMYIUPYIOIIMX IPOLECCHI
uMMyHHTeTa. Dapmakonornyeckas XapakKTEpUCTHKAa WHTEPIECHKUHOB: IIOJIYYCHHE,
MEXaHU3M JIeUCTBUA, mpuMeHeHne. OCHOBBI MaTO(PU3UOJOTHH OCTPO(a30BOr0 OTBETA,
Meranys BocnaneHus. MoJIeKyJISIpHbIA MEXaHW3M MPOTUBOBOCTIAIMTEIBHOTO IEUCTBHUS
INIFIOKOKOPTUKOCTEPOUIOB,  HECTEPOUAHBIX  MPOTUBOBOCHAIMUTENBHBIX  CPEJCTB.
[Ipaktrueckast pabota «I MCTONOrHYECKUE TTpenapaThl UMMYHHOU CUCTEMBDY.

[TonsTre 0 HapKO3€ U HAPKO3HBIX Ipenaparax. KieTouHbI 1 HEPBHBIA HAPKO3.
@apmMaKkoJIOTMYeCKass XapaKTEePUCTUKA OTHAEIBHBIX TIPYNI HApPKO3HBIX CPEACTB.
[TocnenoBaTenbHOCTh JEUCTBUS Ha IEHTpajIbHYIO0 cucteMy. [Ipaktuyeckas paboTa
«l'ucronornueckue npenaparsl HEPBHOM CUCTEMBDY.

Oduznonorndeckui coH; ¢as3pl cHa. Buael Hapymienuii cHa [lonsitue o
MEAMKAaMEHTO3HOM CHE M CHOTBOPHBIX Mpernaparax (THMHOTHUKAX).

MounekyiispHble acnekTbl Houuuenuuv. OnuaTtHble PEeLenTopbl, MX THIIBIL.
DOHke(danuHbl U SHAOP(PHUHBI - SHIOTECHHBIE JTUTAH]IBI OMMUATHBIX PELENTOPOB.

AHTUIICUXOTHYECKOE JIEHCTBUE, BIUSHUE HAa (YHKUIUIO DSKCTparupaMHIHOMN
CUCTEMBbI, SMOLMOHAIBHYIO c(hepy, PBOTHBIN LEHTp, apTepUaIbHOE IaBJICHUE, LEHTP
TEPMOpPETYJIALMU. MOJIEKYJIApHbIE MEXaHU3MbI JECHCTBUS HEUPOJIENTUKOB, BIMSHUE Ha
n0(paMUHOBBIE, CEPOTOHUHOBBIE, a/IPEHO- U TUCTAMUHOBBIE PELENTOPHI, UX JEHCTBUE HA
KJIETOUYHblE MeMOpaHbl, Ha JEMOHWPOBAHUE TKAHEBBIX MOHOAMUHOB. lloTeHiman-
3aBUCUMbIE HATPUEBbIE KAHAIIBI KAaK MUIIEHH JEHCTBUS MECTHBIX aHECTETUKOB. CIOCOObI
WHTUOMPOBAHUSA MOTEHI[MAI-3aBUCUMbIX HATPUEBBIX KAaHAIIOB MECTHBIMU aHECTETUKAMU.
[Ipaktuueckass pabora «Kapra skcnpeccun A0()aMHHOBBIX U CEPOTOHMHOBBIX
pelenTopoB B Mo3re MbIiieii». Mccienoparenbckas padota «IloBegeHueckue TecThl Ha



peiOkax Danio rario. Cserno-temHass kamepa». HcciemoBarenbckasi paboTa
«IToBeneHueckue TecThl Ha pbiOKax Danio rario. OTKpsITOE MOe». MccnenoBaTenbekast
pabota «IloBeneHueckue TecTsl Ha ppiOkax Danio rario. CtailHOE OBEECHUE.

MoayJbs «MosieKkyasipHbIe 0CHOBBI cejieKunm» 9 kiaace (68 yaca)
1. Monexynapunas é6uonozus. (20 uwacos)

OCHOBHBIE BEXU PA3BUTHS MOJIEKYJIIPHOU OMOJIOTHH.

HyxneunnoBsie kucioTel. OCHOBHBIE IPUHIMIBI cTpoeHus. [IpakTuueckas pabora
«Boinenenne JIHK w3 Gamana». Ilpaktuyeckas pabora «Momens JIHK-opurammy.
[IpakTnueckas pabora «Ompenenenue kadectBa mnpenapatoB JHK ¢ momonisio
criektpodoromeTpun» (IIpU HATUIUU 000PYAOBAHUA).

MaTtpuuHble cUHTE3bl. Permkanus — oCHOBa KJIETOYHOIrO AesieHus. [IpuHimmsI
perukaruu. [Ipaktuueckas padborta «PennukaTUBHAs MalllMHa (UTpa-IeMOHCTPAIUS)».
[Ipaktuueckas padora «I 1P (Mogens ammudukanus Ha Oymare)y.

Mytanuu. Yto BeI3biBaeT n3meHenus B crpoenun HK. [Ipunnumner penapanun.

Tpanckpunuus. [Ipaktuueckas padora «Cuna npoMoTopay.

['enernueckuii koa. IlpakTtuueckass paborta «Pemenue 3amady Ha T€HETUYECKUM
ko/» Tpancasuus. [Ipaktuyeckas padora «DoaauHr OEIKOBY.

Oprannsanus reHoma BUPYCOB IIpOTMBOBHpYCHBIE CpEICTBA, MEXaHU3MBI HX
NEUCTBUS.

Oprann3zanus reHoMa OakTepuii AHTHOaKTEepUATIbHbBIC Mpenaparsl.
Uccnenosarenbckas paboTa «PacnpocTpaneHne aHTUOMOTUKOPE3UCTEHTHBIX OaKTEepHii»
Opranuzanusi reHoMa 3yKapuoT I'eHoMHOe penaktupoBaHue. IIpakrtuueckass pabota
«PaboTa B cOBpeMeHHBIX reHeTuueckux 0azax gaHHbIX. [IpoBenenue In silico ananmza
MTOCJIEA0BATEILHOCTEN TEHOB.

2. Monexyaapusie ocnoswl cenemuku (20 uacos)

[Ipenmer renetuku. Kparkas uUCTOpUST  pa3BUTUS  MPEIACTABICHUS O
HACJIEJICTBEHHOCTH.

OT reHa K Npu3HAKy: KaK packpacuTh Kota. UYto takoe npuzHak? IlyTe OT reHa o
npuzHaka. Myrtamuu. Aumenu. ['eTepo3urorsl U TroOMO3UTOTHL. [[OMUHAaHTHBIE H
peueccuBHble amend. PoneBas wurpa «Asmenu». McciaegoBaTenbCKUM — MPOEKT
MyTareHnsbie GaKkTOpBbI.

['enpl cTposAT opraHu3M. BrirodeHHe W BBIKIIOUEHHUE OOJBIIIOT0 HabOpa T'eHOB.
Kax kieTku moHuMaroT, Kakue TeHbI T0IDKHBI paboTath. PoneBast urpa « Cynb0a KIeTKn.
I'enbi-nepexmtouarenu. [IpakTuyeckoe 3agaHue « AITOPUTMBI AJISI KJIETOKY.

JlucKkpeTHOE HaAcIeJOBAaHUE MPU3HAKOB. 3aKOHbI MeHJens: OJWH TE€H - OJWH
npu3Hak. CxeMma CKpelniuBaHusi. 3aKOH €IUHO00pa3us THOPUAOB MEPBOTO MOKOJIEHUS.
[Ipaktuueckoe 3amanue «EmmHooOpa3zue MEpBOTO MOKOJEHUS». 3aKOH PACIICTICHUS



IIpU3HaKa BO BTOpOM IokoyieHuu. [Ipakrnueckoe 3ananue «PacuieruieHne BO BTOPOM
nokosieHun». MccnenoBarenbekuil NpoekT «3akoHsl ['. MeHiens B SKCIIEpUMEHTE.

3akoHbl MeHzens: HEeCKOJbKO TE€HOB - HECKOJIBbKO MpU3HAKOB. [urubpuaHoe
ckpenuBanue. HezaBucumoe pacxoxxaeHue xpomocoM. IIpaktuyeckoe 3amaHue
«Pemerka [Tennera». CuenieHHOe HAaCIEI0BAHHKE.

B3aumopelictBue reHoB. AJUIeNIbHOE W HeaulenbHoe. lIpakTtuueckoe 3aHsTHE
«B3aumosericTBHs reHOB (MOIETMPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIETKY )»

Omnpenenenue nona. [lomossie xpomocomsbl. Camiibl U camMku. Brusinue ¢pakTopoB
OKpyXawuen cpenpl. XpOMOCOMHOE ompeaeneHue moja. [lojioBeie XpOMOCOMBI.
[Ipaktnueckoe 3amanue «HacmenoBanue, cuersieHHoe ¢ mnojom». IIpoOnema
TOTIOJIHUTENIBHOM X-XPOMOCOMBI Y KEHIIUH. TPEXIIBETHBIE KOIIKH.

3. Moaexyaapnuie ochoswl cenexyuu (28 uacos)

['enb! B monysinusix: Benmkoe paBHoBecue. [lomynsauus. YacToTel BCTpedaeMoCTH
NpU3HaKa u ajmens. YpaBHenne Xapau-BaiinOepra. [Ipaktuueckoe 3amanne «HacTtoTsl
ajuienedl, reHoTHNoB W  (eHOTUNoB». MccimegoBaTenbCcKuii MpPOEKT «AHaIH3
TF€HETUYECKON CTPYKTYpbl NOMYJ iKY (HAa OCHOBE 3aKOHa Xapau-BaitHbepra).

[Tonynsauuu MEHSIOTCS: YMCIEHHOCTh, MUTpalMsl U BbIOOp cymnpyra. daxkTopsl,
KOTOpbI€ BBIBOJAT TOMYJISIIIMIO W3 paBHOBecus Xapau-BaitnOepra. UwuciieHHOCTH
nonyysiiud. PoneBas wurpa «Oddexr ocHoBatens». PoneBas wurpa «Oddexr
OyTbUIOYHOTO TOpJbiKa». Jlpeid renHoB. Myrtanuu. HeciydaitHoe ckpemniuBaHue.
N3onsauus.

[lonynsauuu  MEHSAIOTCS:  €CTECTBEHHBIM  0oTOOp. MexaHu3m  JaedcTBUSA
ecTecTBeHHOTO 0TOOpa. JIBmxyuuit oToop. Ponesas urpa « EcTeCTBEHHBIN 0TOOPY.

Monudukannontas U3MEHYUBOCTb. Cratuctuueckue 0COOEHHOCTH
Mo U (DUKAIIMOHHONW M3MEHUYMBOCTH. MccnenoBarenbckue paboTel «MoaudukaimoHHas
M3MEHYMBOCTh PACTEHUH B MpEeIax BAlIEro MECTa KUTEIbCTBA.

HacnenoBanne KOJMYECTBEHHBIX NPU3HAKOB. KoJIMYECTBEHHbIE MPU3HAKHU.
CpenoBast u3MeHYMBOCTH npu3Haka. Koaddunuent nacienyeMocTu npuzHaka. OTBeT Ha
otOop. [lomck reHoB KOJIMYECTBEHHBIX NpPHU3HAKOB. OTHOHYKJICOTHUIHBIC BapHUAHTHI
reroB. JIHK-uumn. IlomHOreHOMHBIN aHAJIN3 acCOLMAIIUM.

«Owmb1» Han reHoMoM. IloctreHomHas 3pa. OOpaTHasi reHeTuka. «OMUKCHBICH
uccnenoBanus. [Iporeom, metabosom. [IpakTudeckoe 3a1anre « ATpOHOMBDY.

JlomecTukaidsi U LUEHTPbl TEHETHYEeCKOoro pasHooOpasus. Ilowcku pacTreHuit ¢
«XOPOIIMMUY» TpU3HAKAMU ISl 4yelioBeka. LIeHTphl TeHEeTHMYeCKOTO pa3HOooOpa3us.
Huxonait MiBanoBuu BaBwiioB. Cenexuusi. KomOuHanvonHass U TUOpUIHAST CEJICKIIUS.
I'erepo3uc. IlpakTnueckoe 3amanue «l OMOJOTMYECKHE PAAbl  HACIEICTBECHHOU
M3MEHYUBOCTH.

CoxpaHUTh U U3YUYUTH T€HBI, YTOOBI MEHATH Oynyiiee. Kak mpaBUIbHO XpaHUTH



reibl. Komnmekuumum  reHeTHMueckux  pecypcoB  pacteHuil. [Ipaktukym — w/wim
MCCJIEOBATEIbCKUI MPOEKT «MeToapl KyJIbTUBUPOBAHUS in Vitro I COXpaHCHUS
T€HETUYECKUX PECYPCOB PACTCHUN U JIJI1 YCKOPEHHOU CEIEKIUN.

['eHeTnueckue MEHTpbl B HaIIEW cTpaHe. [ e 3aHUMAIOTCAd TEHETUKOM W
TEHOMMKOU TS HYK]I CEJIbCKOTO XO3SIMCTBA.



INNTAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUHOU JESTEJBHOCTH

3aHATUS B paMKax MpPOrpaMMbl HANpaBlIEHbl Ha OOECHEYEHUE JIOCTHUKEHUS
IIKOJIbHUKAMH  CIIEAYIOUIMX  JINYHOCTHBIX, METAlpPEAMETHBIX W  MPEIMETHBIX
00pa3oBaTeNbHbIX PE3YIbTATOB.

JINYHOCTHBIE Pe3yJIbTaThI:

B cgepe epasicoanckoco eocnumanusi: TOTOBHOCTh K  KOHCTPYKTHBHOMU
COBMECTHOM JI€ATEIbHOCTH MPH BBITOJIHEHUH HCCIIETOBAHUN U IPOEKTOB, CTPEMIIEHHUE K
B3aMMOITOHMMAHUIO U B3aUMOIIOMOIIIY.

B cghepe nampuomuueckoeo 6ocnumanus: OTHOIIEHUE K OMOJIOTUN KaK K BaKHOU
COCTABJISIOLIEH KYyJNbTYpbl, TOPAOCTh 3a BKJIAJ POCCHUMCKUX M COBETCKUX YYEHBIX B
pa3BUTHE MUPOBOI1 OMOJIOTUYECKON HAYKH.

B cgepe oyxoeno-upascmeennoco 6ocnumamnus: TOTOBHOCTb OLICHHBATh
MOBEJEHUE M TOCTYNKHA C TO3UIUU HPABCTBEHHBIX HOPM MU HOPM 3KOJOTUYECKOU
KYJIBTYpbl; IOHUMaHUE 3HAYMMOCTH HPABCTBEHHOI'O ACIEKTA JEATEIbHOCTH YEJIOBEKA B
MEIUIMHE U OMOJIOTHH.

B cgepe scmemuueckoco ocnumanus: TIOHUMaHWE pOJU OUOJIOTUH B
(OpMHUPOBAHUN 3CTETUYECKON KYIbTYPhl TUYHOCTH.

B cgepe uzuueckoco eocnumanus, Gopmuposanus Kyibmypvl 300p06bs U
IMOYUOHANLHO20 ON1a20NOAY4UsA; OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBbIO U
yCTaHOBKa Ha 37]0pOBbIH 00pa3 )KU3HH (30pOBOE TUTAHHUE, COOJIIOACHNE TUTUCHUYECKUX
MpaBUJI U HOPM, cOaTaHCUPOBAaHHBIN PEKUM 3aHATUHN U OT/AbIXA, perysgpHas pusndeckas
aKTUBHOCTD); OCO3HAHME MTOCJIEICTBUI U HENIPUSATUE BPEIHBIX IPUBBIUEK (YIOTpeOIeH e
aJIKOTOJIsl, HApKOTUKOB, KypeHHE) W HHBIX (GopM Bpeaa s (PU3HYECKOro U
MICUXUYECKOTO 3J0POBbS; COOIIOJEHUE MpaBUIl O€30MAaCHOCTH, B TOM YHCII€ HaBbIKU
0e30macHOro MoBEJAEHUsI B MPUPOJIHON cpese; cpopMUPOBAHHOCTh HAaBBIKA pe(IIeKCHH,
yIpaBjieHHe COOCTBEHHBIM AMOLIMOHATIBHBIM COCTOSTHUEM.

B cghepe mpyooeoeo eocnumanusi; akTUBHOE Yy4acTUE B PELLICHUU MPAKTUYECKUX
3aja4 (B paMKax CEMbH, IIKOJbI, rOpojia, Kpas) OMOJIOTMYECKOM M 3KOJOTHYECKOU
HAIpPAaBJIEHHOCTH, MHTEPEC K MPAKTUUYECKOMY H3Y4YEHMIO Mpodeccuid, CBSI3aHHBIX C
OMOJIOTHEH.

B cghepe sKonocuueckoco  6ocnumanus: OpUEHTAIMSl Ha MPUMEHEHHE
OMOJIOTrMYECKUX 3HAHUW MPU PEIIEHUH 3a/1a4 B 00JIaCTH OKPYKAIOIIEeH CpeIbl; OCO3HAHHE
HKOJIOTMYECKUX MPOOJIEM U MyTeH UX PEIIeHUs; TOTOBHOCTD K YUYaCTHIO B IPAKTHUECKON
NEeSATENBHOCTH SKOJOTUYECKON HAIIPABICHHOCTH.

B cgepe nomumanus yemnocmu HayuyHo2o nO3HAHUA: OPUEHTAIMS Ha
COBPEMEHHYIO CHCTEMY HAy4YHBIX HPEJCTaBICHUNH OO0 OCHOBHBIX OHOJIOTUYECKUX
3aKOHOMEPHOCTAX, B3aUMOCBS3SX 4YEJIOBEKA C NPUPOAHOM M COLMAJIBHOW CpENIOu;



MMOHUMAaHUE POJM OMOJOTUYECKON HAyKW B (DOPMUPOBAHUM HAYYHOTO MHUPOBO33PEHUS;
pa3BUTHE HAYYHOW JIFOOO3HATEIIBHOCTH, MHTEpPECa K OMOJIOTUYECKOW HayKe, HAaBBHIKOB
HCCIIEIOBATEILCKOM IESITEILHOCTH.

B cgpepe adanmayuu x uszsmensowuMcs YCio8UAM COYUAILHOU U NPUPOOHOIU
cpeovl: ajJeKBaTHas OIICHKA HW3MEHSIONIUXCS  YCIOBHUM; TPUHATHE  PpElICHUS
(MHAMBUyaIbHOE, B TPYIINIE) B M3MEHSIOMIMXCS YCIOBHUAX Ha OCHOBAaHHMHM aHAJIM3a
OuoJsioruyeckor HHpoOpMaIuy; MJIaHUPOBaHUE  JCHCTBHM B HOBOM  CHTyalluu
Ha OCHOBAHMH 3HAHHUI OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeameTHble pe3yJibTaThl:

B cghepe osnaoenusn ynusepcanvuvimu yueOHbiMu NO3HABAMENbHLIMU OCUCTNBUIMU:
bazoBblie TOrMYECKUE NEUCTBHUS:

| BuisBnATE W XapaKTEepU30BaTh CYIIECTBEHHbIC TMPU3HAKKA OHOJIOIMYECKUX
00BEKTOB (SIBJICHUI);

] yCTaHaBJIMBATh CYIIECTBEHHBbIH TNPU3HAK KJIAaccUPUKAMU  OMOJIOTUYECKHUX
00BEKTOB (SIBIICHHM, MPOIIECCOB), OCHOBaHUS JUIsI OOOOIICHUS W CpaBHEHUS,
KPUTEPUHU TIPOBOUMOTO aHAJIH3a;

1 Y4ETOM TMPEIOKEHHOM OMOJIOTMYECKOM 3aJ]a4i BBISIBISTH 3aKOHOMEPHOCTH U
MPOTHBOPEYHMST B paccMaTpWBaeMbIX (akTax W HAOMIONCHUSX; TMpeIaraTh
KPUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTHUBOPEUHIA;

| BoistBAATE neuuuThl UHPOPMALUU, JAHHBIX, HEOOXOJMMBIX JJIsi PpEelIeHUs
MOCTABJICHHOU 3a/1a4u;

| BoisBASTE NPUYUHHO-CJICICTBEHHBIC CBSI3W TPU  HU3YUYEHUU OHOJOTUYECKUX
SBJICHMA W TIPOIIECCOB; JEJIaTh BBIBOJBI C HMCIOJb30BAaHUEM JECTyKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3AKIIOUEHUH TI0 aHAJIOTHH, (OPMYITHpPOBATH
TUTIOTE3bI O B3AMMOCBSI3SIX;

| caMOCTOSTeNBHO BBIOMpATh CMOCO0 pelIeHUs Yy4yeOHOW OMOJIOTrMYecKoi 3amaydu
(cpaBHMBATh HECKOJIBKO BapUAHTOB PEIIEHUs, BEIOUpATh HAOOIee MOAXOISIIHIMA
C Y4€TOM CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBaTenbCKue qeUCTBUS:

| ucnons3zosats BOTIPOCHI KaK MCCIIEIOBATEIbCKUN MHCTPYMEHT MTO3HAHUS,

] (GbopMyIHUPOBaTh BOMPOCHL, (UKCUPYIOIIHE pa3pblB  MEXAY pEaTbHBIM U
KEJIATeIbHBIM ~ COCTOSIHUEM  CUTyallMd, OO0BEKTa, W  CaMOCTOSITEIIHHO
yCTaHABIUBATh HCKOMOE U JTAHHOE;

] dbopmupoBath  TUMOTE3y 00  HCTHHHOCTH  COOCTBEHHBIX  CYXKICHUH,
apryMEHTHUPOBATh CBOIO TIO3UINIO, MHCHUE;

] MIPOBOJIUTH IO CAMOCTOSITEIFHO COCTABICHHOMY IIJIaHY HAOJI0IeHNE, HECTIOKHBIH
OMOJIOTUYECKUM DKCIIEPUMEHT, HEOOJBINOE HCCIEIOBAHNE IO YCTAHOBJICHHIO
0CcOOEHHOCTEN OMoornYeckoro o0bekTa (Imporecca) u3y4eHus,

] MIPUYHHHO-CJIEJICTBEHHBIX CBSI3€d W 3aBUCUMOCTEH OHMOJIOTHYECKUX OOBEKTOB
MEXy COOO0M;



| ouennsars Ha NPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIINIO, TTOJyYCHHYIO B
X0J1¢ HAOTIOICHHS ¥ SKCTIEPUMEHTA;

| camocTosTeNBHO dbopmyaupoBaTh O00OOIICHUS W BBIBOABI IO pe3yJbTaTaM
MPOBEAEHHOTO HAONIOACHUS, SKCIEPUMEHTA, BIAJETh MHCTPYMEHTAMHU OIICHKHU
JOCTOBEPHOCTH TOJTYYCHHBIX BBIBOJIOB U O0OOIICHHUIA;

] IIPOTHO3UPOBATh BO3MOKHOE JTajIbHEHIIIee pa3BUTHE ONOIIOTUYECKUX MTPOILIECCOB U
UX TOCJIC/ICTBUSI B aHAJIOTUYHBIX MU CXOIHBIX CHTYAIUsIX, a TAK)KE BBIJIBHUTaTh
MIPEATNOIOKECHNS 00 MX PA3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ nundopmariueii:
MIPUMEHSTH Pa3JIMYHbBIE METObI, HHCTPYMEHTHI U 3aIIPOCHI NP MMOUCKE U 0TOOpE
Owonornueckoi WHQPOPMAIMM WM JaHHBIX W3 HCTOYHUKOB C YYETOM
MIPEIOKCHHOM y4eOHON OMOIOTUYECKOM 3a/1auH;

] BBIOMpPATh, AaHAIM3UPOBATh, CHUCTEMATU3MPOBATH W  WHTEPIPETUPOBATH
OMOJIOTHYECKYIO0 HH(POPMAIIUIO PA3IMYHBIX BUJIOB U (DOPM TIPEICTABIICHNUS;

| HaxomuTh cXOMIHBIE apryMeHTHI (TIOTBEPKIAI0IINE WIIH OMIPOBEPTaIOIINe OJHY U
Ty K€ UJICI0, BEPCHIO) B PA3JIMIHBIX HH()OPMAIIMOHHBIX HCTOYHHUKAX;

| camocTosTeNBHO BEIOMPATH ONITUMAJIbHYIO (hOPMY TIPEICTaBICHUS HH(DOPMAITUHU H
WJUTFOCTPHPOBATH peliaeMbIe 3a/1a4i HECIIOKHBIMU CXEMaMHU, THarpaMMaMu, HHOU
rpaduKoi U UX KOMOWHAIIUAMY,

| ouenMBaTL HAIEKHOCTL  OHOIOTMYECKOH uHQOpPMAITUU  TI0  KPHUTEPHSIM,
MIPEIOKCHHBIM YIUTEIIEM WU CHOPMYITUPOBAHHBIM CaAMOCTOSITEIIBHO;

| sanomuHath u CUCTEMATU3UPOBATH OMOJIOTUYECKYIO HHPOPMAIIHUIO.

B cgepe oenadenus ynusepcanbHulMu Y4eOHbIMU KOMMYHUKAMUBHBIMU OCUCMEUIMU
Oo01uienue:

] BOCIIPUHUMATh U (HOPMYJIUPOBATh CYXKIEHHWS, BBIpaXaTh 3MOILMUHU B TIpollecce
BBINIOJIHEHUS NMPAKTUYECKHUX U 1a00paTOpHBIX padoT;

] BBIpAKaTh ce0s1 (CBOIO TOUKY 3pEHHUS) B YCTHBIX U MUCbMEHHBIX TEKCTaX;

] pacrio3HaBaThb HEBepOaJbHBIE CpEJICTBAa OOIICHHS, TIOHMMAaTh 3HAYCHUE
COIIMAIbHBIX 3HAKOB, 3HAaTh W PACMO3HABATH MPEANOCHUIKH KOH(MIUKTHBIX
CUTYAaIMi U CMSITYaTh KOHMIUKTHI, BECTH TIEPETOBOPHI;

| nonnmars HaMEpPEHUsl JIPyTHX, MPOSBIATH YBAKHUTEIBHOE OTHOIICHHE K
co0eceIHUKY U B KOPPEKTHOU popme popMyIupoBaTh CBOM BO3PAKECHMUS;

| B x0fe AManora H/HIM JMCKYCCHUU 3a]/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIaeMOit
OMOJIOTUYECKOM TeMbl M BBICKA3bIBATh HJIEH, HAIICJICHHBIE HA pELICHUE
OMOJIOTMYCCKOM 3a7a49M U TIOIJIepKaHne 0IaroKenaTeIbHOCTH OOIICHUS;

| comocraBuats cBon CYXIEHUSA C CYXACHUSAMHU JPYTUX YYaCTHUKOB JHAJIOTA,
0OHapy>KMBaTh Pa3JINYUs U CXOJCTBO MO3UIUH;

] nyOJIMYHO TPEACTaBIATh PE3YJbTAThl BBIMOJIHEHHOTO OMOJIOTMYECKOrO OIbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, TPOEKTA);



| camocTosTeNnsHO BBIOMPATH (hOpMAT BBHICTYIUICHHS C YUETOM 3aa4 IPE3ECHTALUU U
O0COOCHHOCTEN ayAUTOPUM U B COOTBETCTBUUM C HUM COCTaBJISITh YCTHBIE U
MUCHbMEHHBIE TEKCTHI C UCIOJb30BAHUEM WILTIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHas ACSITENbHOCTD (COTPYIHUYECTBO):

| nomnmats M WcronB30BaTH MpEeUMyIlecCTBa KOMaHJAHOW W WHAUBUIYAJIbHON
paboTHI TP pENICHUU KOHKPETHON OMOJIOTHYECKOW MpoOIeMbl, 000CHOBHIBATH
HEO0OXOIUMOCTh MPUMEHEHHUS TPYNIOBBIX (HOPM B3aUMOJCUCTBUS MIPHU PEIICHUN
MOCTaBJICHHOM yueOHOH 3a/1auu;

] MIPUHUMATH 1[€JIb COBMECTHOM JEATENbHOCTH, KOJUIEKTUBHO CTPOUTH JEUCTBUS 110
e JOCTIXKEHHUIO: paclpeliessiTh pOJid, JOrOBapUBATHCS, OOCYXKAAaTh MPOLIECC U
pe3yabTaT COBMECTHOM PabOThI;

] yMeTh 0000IIaTh MHEHUS HECKOJIbKUX JIIOJIel, TIPOSABIAThH TOTOBHOCTH
PYKOBOJIUTD, BBIOJIHATH MOPYUYCHUS, TOAUUHATHCS,

] IJJAHUPOBATh OPTaHU3ALMI0 COBMECTHOW palOThI, ONPEAENATh CBOI Pojb (C
Y4ETOM TPEANOUYTCHU M BO3MOXKHOCTEM BCEX YYAaCTHUKOB B3aUMOJICUCTBUSA),
pacrpenensaTh 3aJayd MEXK]y 4iI€HaMHd KOMAaH[Ibl, y4acTBOBaTh B TPYIIIOBBIX
dbopmax padoTel (00CykAeHUSA, 0OOMEH MHEHUSIMU, MO3TOBBIC IITYPMbI U UHBIE);

| BBINOMHSATE CBOMO YaCTH paboThl, JOCTUTATh KAUECTBEHHOT'O PE3YJIbTAaTa [0 CBOEMY
HaIIPaBIICHUIO U KOOPAUHUPOBATH CBOU JIEUCTBUSA C IPYTUMH WICHAMU KOMAH/IbL;

| ouenmBarth KauecTBO CBOErO BKJIaJa B OOMIMA TPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENIbHO  CPOPMYJIMPOBAHHBIM  YYaCTHUKAaMU  B3aMMOJICHCTBUS,
CpPaBHMBATh PE3YJIbTAThI C UICXOIHOM 3a/1auei U BKJIAJ Ka)KJIOr0 YiI€HAa KOMAaH/IbI B
JTOCTUKEHUE PEe3yJIbTaTOB, pa3AeiisaTh c(epy OTBETCTBEHHOCTH U TMPOSIBISATH
TOTOBHOCTh K MPEOCTABICHUIO OTUETA MEPe]1 TPYIIIO;

| oBmazers cucremoii YHUBEPCAJIbHBIX KOMMYHUKATHUBHBIX JCHCTBUM, KOTOpas
obecrnieunBaeT C(HOPMUPOBAHHOCTh COIUAJIBHBIX HABBHIKOB W 3MOIIMOHAIBHOTO
WHTEJJIEKTA IIKOJIbHUKOB.

B cgepe oenadenus ynueepcanvHuiMu yueOHLIMU PESYIAMUBHBIMU OCUCBUAMU.
Camoopranuzanusi:
BBISIBIIATE TIPOOJIEMBI JJI PEIICHHUS B J>KU3HCHHBIX W YYCOHBIX CHUTYaIlUsX,

UCTOJIb3Yys OMOJIOTUYECKUE 3HAHUS;

] OpPUEHTHUPOBATHCS B PA3IMYHBIX MOAX0AaX IPUHATHS pelieHUi (MHIUBUIYJIbHOE,
MIPUHATHUE PELICHUS B IPYIIIE, IPUHATHE PEILIEHUN TPYIIION);

| CcaMOCTOSITENIBHO COCTABIIATE QITOPUTM pElIeHUsl 3ajayu (WIM €ro 4YacTh),
BbIOMpATh CHoco0 pelleHuss ydeOHOM OHOJNOrMYecKor 3agaduu ¢ Yy4ETOM
UMEIOLUXCA PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
IpeJIaraéMble BApUAHTHI PELICHU;

| cocraBmare Iwiam aeifcTsuii (taH peanu3aluMyd HAaMEUYEHHOTO alropurMma
pelieHus), KOPPEeKTUPOBaTh MPEIOKEHHBIM aNrOpUTM C YUYETOM MOITYyUYEHUs
HOBBIX OMOJIOTMUECKHUX 3HAHUI 00 n3ydyaeMoM OHOJIOrHYeCKOM OOBEKTE;

] JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.



CamMOKOHTPOIb (pediaekcus):

|

BJIAJIETh CLIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBALIMM U PEQIIEKCUH;

JaBaTh aJIC€KBaTHYIO OLIEHKY CUTYyalluu U Ipeajararh IJ1aH €€ N3MEHEHHUS,;
YUUTBHIBaTh KOHTEKCT U MPEABUAETh TPYIHOCTH, KOTOPHIE MOT'YT BOBHUKHYTh IIPU
penieHu  y4eOHOW OHMOJIOTMYECKOW 3aJlayd, aJalTUpOBaTh pELIEHUE K
MEHSIOLIUMCS 00CTOSATENBCTBAM,;

OOBSACHATh NPUYMHBI JOCTHKEHUS (HETOCTUKEHUS) PE3YJIbTATOB JIESITEIIBHOCTH,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY, YMETh HaxOJIUTh II03UTUBHOE B
MPOU3O0IIEAIIEN CUTYallUH;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBLIUXCS CUTYyallUid, YCTAHOBJIEHHBIX OUTMOOK, BO3HUKIIUX TPYAHOCTEN;
OLICHHMBATh COOTBETCTBUE PE3YJIbTaTa LEIU U YCIOBUSIM.

3MOHHOHEUIBHLII>1 HHTCIIJICKT:

|

_ 1
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pasnuyaTh, HA3bIBaTh M YIPABISITH COOCTBEHHBIMH JMOIMSIMH W 3MOIUASIMH
APYTHX;

BBISIBIIATH U aHAJTM3UPOBATH TPHUYUHBI IMOIIHH;

CTaBUThb Ce0S HA MECTO JPYroro 4ejoBeKa, NMOHMMaTh MOTHBBI U HaMEPEHHS
ApYyToro;

PEryIupoBaTh CIIOCO0 BHIPAKEHUS IMOIIHIA.

[Ipunsitue ceds u Ipyrux;

OCO3HAaHHO OTHOCHUTHCS K JPYTOMY YEJIOBEKY, €r0 MHEHHUIO;

MIPU3HABaTh CBOE MPABO Ha OIMMOKY W TaKOE e MPaBo JPYTroro;

OTKPBITOCTh CE0E U IPYTUM;

OCO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJICTh CUCTEMOI YHUBEPCAIBHBIX YUCOHBIX PETYIATHBHBIX ACHCTBUH, KOTOpas
oOecrieunBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAaHOBOK JMYHOCTH (BHYTPEHHSS
MO3UIINS JIMYHOCTH), W JKU3HEHHBIX HABBIKOB JUYHOCTH (yIpaBiCHHS COOOH,
CaMOJIMCIMIUIMHBI, YCTOMYUBOTO MOBEICHMUS ).

IIpeameTHBbIe pe3yJIbTATBI OCBOCHUS ITPOTrPaMMBbI

B no3naBaTenpHOM (MHTEIUICKTYaIbHOM) chepe:

1 HpI/IO6peTeHI/I€ OIIbITa MCIIOJIB30BaHUsA MCTOAOB OMOJIOrNYECKOM HAaYKH C ICJIbIO

M3y4YeHUs1 OUOJOTHYECKUX OOBEKTOB, SIBICHUN W TPOIECCOB: HAOIIOICHNUE, ONKMCAHUE,

IIPOBCACHUC HCCJIOKHBIX OMOJIOTUYECKUX OIBITOB U OKCIICPUMCHTOB, B TOM 4YHCIJIC C

MCIIOJIb30BaHUEM aHAJIOTOBBIX U U(PPOBBIX OUOIOTHYECKUX TPUOOPOB U UHCTPYMEHTOB;

] dbopMHpoOBaHUE YMEHUSI UHTETPUPOBATh OMOJOTUYECKHUE 3HAHUS CO 3HAHUSIMU U3
JIpYruX y4eOHbIX mpeaMeToB ((pU3UKU, XUMHUH, Teorpaduu, UCTOPUH, 0OIIECTBOSHAHUS
UT. 1.);



] dbopMupoBaHrE YMEHUH periaTh yueOHbIE 331a4u OMOJIOTUYECKOTO COACPIKAHMS,
BBISIBJISITh ~ NPUYUHHO-CJIEJCTBEHHBIE  CBSI3M,  NPOBOAUTH  KAueCTBEHHBIE U
KOJIMYECTBEHHBIC PACUETHI, ANaTh BHIBOABI HA OCHOBAHUH MOTYYCHHBIX PE3YJIbTAaTOB;

] dbopMupoBaHHE yMEHHS TUIAHUPOBATH y4eOHOE HCCIENOBAHUE WM MPOCKTHYIO
paboTy C y4eToM MOCTaBICHHOH 11eNu: (OPpMYIHPOBATh MPOOIIEMY, TUIIOTE3Y U CTABUTH
3aJ]aud MCCJIEOBAaHUs, BBHIOMpATh aJIeKBAaTHO IIOCTABJIEHHOW IIETM METObI, JenaTh
BBIBOJIBI I10 pe3yJIbTaTaM UCCIICAOBAHUS UM MIPOEKTHON AEATEIbHOCTH;

] dbopMupoBaHWEe  WHTEpeca K  YIIyOJIeHWIO  OMOJIOTMUECKMX  3HAHUH
(mpeanpoduinbHas MOATOTOBKA U MpodeccroHallbHas OpUEHTAIH) U BEIOOPY OHOJIOTHH
KaK MpOoUIBHOTO IPeIMEeTa Ha CTYIIEHU CPEIHETr0 MOJHOTO 00pa30BaHus i Oy Tyiei
npoQecCHOHATBHON JeSITeTbHOCTH, B OOJAacTH OWOJIOTUH, MEIUIUHBI, AKOJOTHH,
MICUXOJIOTHH, BETEPUHAPUH, CEITBCKOTO X0341CTBA;

| BuajeHne  HaBbIKAMH paboTel c wHpOpMaIMEl  eCTEeCTBEHHO-HAYyYHOTO
COJIepKaHusl, IPEJCTaBICHHON B pa3HOil ¢popMe (B BUAE TEKCTa, TAOIMYHBIX JaHHBIX,
cxeM, rpadukoB, aMarpaMM, Mojenel, H300pakeHui), KPUTUYECKOTO aHaInu3a
MH($OpPMaLlMU U OLEHKU €€ JOCTOBEPHOCTH;

] yMEHHE WHTETPUPOBATH OMOJIOTUYECKUE 3HAHUSA CO 3HAHHMSIMH JAPYTUX yUEOHBIX
IPEIMETOB; UHTEPEC K yriayOneHnio OMOJIOTUYECKUX 3HAHUI U BBIOOpPY OMOJIOTUH Kak
npo(UIBLHOrO MpeaMeTa Ha ypOBHE CpEIHEro ooumiero ooOpazoBaHus Uil Oyayuieit
npo(hecCHOHANIBHOM JeATENbHOCTH B 00JacTH OWMOJOTMM, MEIUIMHBI, 3KOJOTHH,
BETEPUHAPUH, CEJIbCKOTO XO3AWCTBA, MHUILIEBOM MPOMBIIJIEHHOCTH, IICUXOJIOTHUH,
HCKYCCTBa, CIIOPTa - UMETh YETKHE MPEACTaBICHUS O MaTEepUATUCTUYECKON CYIIIHOCTH
TF€HOMOB >KMBBIX OPTaHU3MOB U PETYJISINIO UX PaOOTHI;

| 3HaHMe OCHOBHBIX (bakTOpOB OKpyXarouel cpeibl, BIUSIOUIMX HAa pa3BUTHE U
CYILECTBOBAHME KUBbIX OPraHU3MOB, aJjalTallui K (pakTOpam OKpy>Karolei cpebl;

| 3HaHMe OCHOBHBIX IOJXOZOB GHOTEXHOIOTHH, HCIIOIb30BAHHS €€ JOCTIDKEHNI B
COBPEMEHHOM XKM3HU YeIOBEKa, OCOOCHHOCTH MCIOJIB30BaHUS JKUBBIX OPTAHU3MOB IS
MPOM3BOJICTBEHHBIX HYXK]I YEIIOBEKA;

| 3HaHMe OCHOBHBIX [IOJXO/I0B CENEKIHH U GHOTEXHOIOTUH KyJbTYPHBIX PACTCHUH,
XapaKkTepu30BaTh  I€HETHMYECKH  MOAM(PHUIMPOBAHHBIE  pPACTEHUS, ONEPUPOBATH
MOHITUSAMH, TUOpHUIW3ALMs, OTAAJEHHAas THOpUAM3AIMsA, HWCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpancPopmarlysi, MyTareHes, TeHeTUIECKOE PeIaKTHPOBAHNE,

NOHMMAaHWE  MOJIEKYJSPHBIX  MEXaHW3MOB  peaju3allid  HACIEJACTBEHHOMN
nH(GOpPMaIMK U yMEHHE CBOOOHO ONIEPUPOBATH OCHOBHBIMU MOHATHIMHI MOJICKYJISIPHON
OMOJIOTHH U €€ COBPEMEHHBIX HalpaBJICHUN — FreHOMUKH, METar€HOMHUKH, TPOTEOMHUKH;

| 3HaHMe OCHOBHBIX 3a60JIEBAHMI UeIOBEKa, MEXAHU3MOB UX pa3BUTHSA, CIIOCOOAX
UX TUArHOCTHKU U JICUCHHUS;



] dbopMHUpOBaHUE YMEHHUS HMCIOIL30BATh MOHITHWHBINA ammapaT U CUMBOJUYCCKUAN
S3bIK TE€HETHKH, TPAMOTHOE TPUMEHEHHWE HAYYHBIX TEPMHHOB, MOHSITUN, TEOPHIA,
3aKOHOB IS OOBSICHCHHS HAOIIOZACMBIX OHOJOTHYCCKHX OOBEKTOB, SBICHUU W
IPOLIECCOB, MO3BOJISAIONIUX 3aJI0KUTh (QYHIAMEHT HAYYHOTO MUPOBO33PEHUSI.

B 11eHHOCTHO-OpHEHTAaMOHHOH cdepe:
] 3HAHWE, YTO INPUMEHEHUE COBPEMEHHBIX TEXHOJIOTMH MOJEKYISPHOW OHOJIOruu
NO3BOJIAET YCHEIIHO pellaTh Takue 37J000JHEBHBIE MPOOJIEMBbI, KaK OXpaHa

Opr}KaIOHICﬁ Cpcabl, COXpAaHCHUC 3IO0POBBA YCIIOBCKA, KOHTPOJIb 1 BOCCTAHOBJICHUC
OKOCHCTCM.



TEMATHYECKOE IINTAHUPOBAHUE

Monayab «Kak ;KUBOTHbIE U PACTEHHUS MPUCIOCAOIMBAIOTCS» (IBOJTIOLMOHHAS
KoJ0rHsl) 5-6 kiaaccol (34 yaca)

MOPGOIOTHIECKUX U
(H3HOIOTHYECKHUX aJlalTaIui.
[Touemy opraHu3Msl He
CTaHOBSITCSI OECKOHEUHO
OOJIBIIUMH, MAJICHEKUMU,
BCCSITHBIM.

Tembl OcHOBHOeE coJiep:KkaHue JleATe IbHOCTH
IHIKOJIbHUKOB

1. MBI uccaexyem CBoiicTBa U CTPOEHUE )KUBBIX Hccnenosarensckue

JKMBbIe 00bEeKThI OpraHu3MOB (CTPOEHHUE KIETKH). | paboThl «Bce nu (CuHuLpI,

(6 9) Bun, ocobb — opranusm kax Oenku, Oepe3bl W T.J.)
euHas cuctemMa. AJanTaiuu OJINHAKOBbIE?
(mpucniocobaenus). [louarue DOTOKBECT.
rOMeOoCTa3a JKUBOro oprannsMma. | IIpakrnueckas pabota
Crioco0slI ero noaepKaHusl. «Cocrabisiem KHUTY
OrpannueHus PEKOpJIOB  pacTeHUH U

JKMBOTHBIX HAIICTO KpasH».

2. Bausinue
OKPpYXKaKoLIen
cpeabl HA KUBbIE
opranusmsl (12 4)

DaKTOPBI OKPYKAIOIIECH CPEbI
(abuoTuyeckue, OMOTUYECKUE,
aHTponoreHusie). [Ipumepsol
abnoTuyeckux (HaKTopoBs,
OKa3bIBAIOIINX OCHOBHOE
BIIUSTHUC Ha )KU3HEICATETLHOCTD
KUBBIX OPTaHU3MOB:
TEeMITepaTypa, CBET, BIAKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTH
IPUCIIOCOOJIEHUS KUBBIX
OpraHu3MOB K a0OMOTHYECKUM
dakropam. [Ipucnocobnenus k
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temmeparypa,
BJIQYKHOCTh U CBET.

[IpakTyeckoe 3aHATHE
«IIBet u Temno» (KyOuku
JbJia B3BECUTh, MOJOKUTh
B yamiku [letpu Ha
Pa3HOLBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTh
3aHOBO — KTO ObICTpee
pacrasii).

[IpakTrueckoe 3aHsTue
«Yto pactBOpsieTcs B
BOZIE» (PKCIIEPUMEHT
«Kunkuii 1om»).
[IpakTrueckoe 3aHsTue
«Inuddysus BemecTs B
BOZI€ (pPacTBOPHI)»,
«/lBH>KEHME PaCTBOPOB 110
LBETKY».

[IpakTrueckoe 3aHsTue
«JIen mimaBaet B BOJE
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTnueckoe 3aHsTue
«Jlen npu 3amep3aHun




pacuIMpsieTCs»
(pa3py1ieHue KaMHs
(mouBooOpa3zoBaHUE),
3aMep3aHUE KIIETOK).
[IpakTueckoe 3aHsATHE
«Ily6a» (kyOuku ibaa
3aBEPHYTH B PAa3HbIN
MaTepHall, B3BECUTB).
[IpakTuueckoe 3aHsTHE
«ITurmMeHTb (MOKHO
pa3lieuTh HAa BaTMaHe
KpacuTelIu U3
dbomacTepoBy.
[IpakTyeckoe 3aHATHE
«Kax )KMBOTHBIE IIABAIOT
B BOJIe» (DKCIIEpPUMEHT C
MUTIETKOM).
HccnenoBarenbeckue
pabotsl «BnusiHue ceera
(Teruia, BIaXXKHOCTH,
COCTaBa MOYBHI) Ha
pacTeHusl B €CTECTBEHHBIX
WJIU UCKYCCTBEHHBIX
YCIOBUSX» (Ha TOCTYITHOM

Marepuale).
3. BzaumoneiictBusi | buotnueckue GpakTopsl. UccnenoBatensckas
’KMBBIX OPraHu3MoB | 3aKOHOMEPHOCTU Pa3BUTHS pabota «Habmronenus 3a
(4 4) MEXKBUIOBBIX B3aMMOOTHOIIICHUSIMU
B3aMMOOTHOIIICHUH. KUBOTHBIX TIPU

KosBomtonus (XUIIHUK-KEPTBa;
napasuT-X03sIMH) DBOJIOIUS
CTparerui JoObIBaHUS MULIH.
CommansHOoCTh. Bubl-
BceneH1bl. [lepeyens pacteHuii-
BpEIUTEIEH.

JTOOBIBAaHUU MMUIINA
(KOpMYIIKH JIst ITUL, TS
TOPOJICKUX WJIM CEJIbCKUX
KUBOTHBIX). Beo-
KaMepbD».
Uccnenosarennckasa
pabota
«Pacrnipoctpanenue
BHJIOB-CHHAHTPOIIOB B
Halllell MECTHOCTH




4. Yes10BEK B KU3HU
pacTeHui U
*KHBOTHBIX? (6 1)

5. DxkojornuyecKkue
Humu (6 9)

AHTpONOreHHbIe (PaKTOPHI.
[IpaBna nu, 4TO MEPBOOBITHBIE
JIFOJTU SKWJIA B TAPMOHUH C
npupogoil. OqomMalHuBaHUE U
MPUPYUCHUE )KUBOTHBIX U
pacteHuil. 3auemM crnacaTb
BBIMUPAIOLIUE BUBI, KaK 3TO
nenatb. KynpTypHble pacTeHus u
ux nukue npenku. [louemy
BaYKHO MX COXPAHSTb.
Pa3noo6pa3ue KyabTypHBIX
pacTeHU U UX 3HAYCHUE B
KU3HU yenoBeka. KpacHas kHura
Bawei teppuropun. Oco6o
OXpaHsEMbIE TEPPUTOPUH,
3anoBeaHUKU Poccuu n mupa.
buocdepa — ogna us3
BaKHEHUIITUX 000JI04YEK 3eMIIH.
UTo Takoe «3KOJIOTHYECKUE
HUIIN» U KaK OHU
dopmupytrorca? GopMupoBaHue

[IpakTuueckas paborta
«Pa3zHooOpazue
KYJIbTYPHBIX PACTCHUH B
BaIllleM PErHOHE.
Hccnenosarenbckas
pabota «Bnusinue
aHTPOTOTCHHBIX (PAKTOPOB
Ha pa3BUTHE PACTCHUI B
ropojie/HaceJIeHHOM
TYHKTE».
DKCKypCHs/TIpaKTHYECKast
pabota «OOIIT B Bamem
pETrvoHe — YHUKAIbHBIC
O0OBEKTBI TPUPOIBD.

HUccnenoBarensckue
paboThI «DKOJIOTHYECKUE
HUIIN BOKPYT TEOS —
onucanue GakTopoB
OKpY KaloIen Cpeab».

3HaHUI 0 OMOPa3HOOOPA3UIO UccnenoBarenbckue
KU3HEHHBIX (OpM, paboThI
MOBEJACHUYECKUX «DeHomornIecKue
IIPUCIIOCOOJICHH, HaAOIIOICHUS.
MOJAU(PUKALUOHHAS
U3MEHYUBOCTH (Ha 6230BOM
ypoBHe). PacTutenbHble
COOOIIIECTBA U UX THUIIBI.
Pa3Butne u cMeHbl
PACTUTEIHHBIX COOOIIECTB.
Moayab «OCHOBBI pAaCTeHHEBOACTBA» 7-8 Kiaacchl (68 yaco)
Tembl OcHoBHOE coaep:xaHune JesATe IbHOCTH
IKOJbHHUKOB

Tema 1. BBenenue B
pacTeHueBOACTBO

24)

Yro-Takoe pacCTEHUEBOACTBO:
OCHOBHBIE (DaKTOPBI
BBIPAILIMBAHUS PACTCHUM.
Uctopus pazButus
arpOXMMHUYECKUX 3HAHUMN
(pabotet M.B. JlIomoHnocoBa, 1O.
JIubuxa, byccenro, B.B.
Hoxyuaesa, K.A. Tumupssena,
I1.A. Kocteruena, /I.H.

[IpakTrueckas paborta
«bouxka JInubuxay.




[IpsiHuIHUKOBA U Ap.).

Tema 2.
ArpoTexHu4ecKui
IKcnepuMeHT (6 1)

[IpaBuia mocTaHOBKU
arpod’KCIIEPUMEHTOB.
ITocTaHOBKA 3KCIIEPUMEHTOB C
pacteHusiMu. Be16op TeMbl,
COCTaBJICHHUE TUITOTE3bI, LIEJIN U
3a/1a4 DKCIIEPUMEHTA 110
BBIPAIIMBAHUIO PACTEHUN B
KOHTPOJIMPYEMOMU Cperie.
KonTpomnu, nosropHocty,
IIPOBEICHUE DKCIIEPUMEHTA.
IInanupoBaHue 3KCIEPUMEHTA.
OneHka pe3yapTaToB
JKCIIEPUMEHTA.

OcBoeHue TeXHOJI0rnu
KpPYTJIOTOJAMYHOIO BBIPAILMBAHUS
caJaToB U MUKPO3EJICHU B
KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX YCJIOBUSX.

HccnenoBaTenbekast
pabota «DakTopHl,
BJIMSIIONIIE HA
npopacTaHue ceMsiH (pocT
IIPOPOCTKOB)».
[TpakTrdaeckas pabota
«COop yCTaHOBKH IS
BBIpAIIMBaHUS PACTCHUH B
KOHTPOJIPYEMBIX
YCIIOBUSIX.

Tema 3. Poub
XUMHUYECKHX
3JIEMEHTOB B
NUTAHUM PACTEHUH
(20 u)

Bopa. PactBop. BeITskKa.
AHHOHBI, KATUOHBI,
AIEKTPONPOBOAHOCTH K pH
pactBopa. Poib xumudeckux
AJIEMEHTOB B TUTAHUU PACTCHUIA.
[Tonydenne nuTaTEIbHBIX
BEILIECTB PACTECHUSIMH.

VY noOpenusi: opranudeckue,
MUHEpAJIbHbIE,
MUKpOOHOJoruyeckue. Turbl
NATaHUA pacTeHuidl. Bo3myiiHoe
U MUHEPAJIbHOE (KOPHEBOE)
nutaHue pacteHui. Tpancrnopt
MUTATEJbHBIX BEIECTB
pPACTEHUM: BOCXOISIIUNA U
HUCXOISIINN TOK. BaxkHeinme
KauitHbie, GochOpHBIC U
a30THBIC YIO0OpEHUSs, NX
cBomctBa. [IpocTeie U Cl0XKHbBIE
ya00peHus.

Poct u pazsutue pacreHuii:
ATanbl OHTOreHe3a, PaKTopsl,
BIIMSIFOILME HA POCT PACTCHUN:
CBET, I'yCTOTa MOCa0K, MTUTAaHUE,
cyocTpar.

OcoOeHHOCTH MUTAHUS

[IpakTuueckas padora
«CxeMbl TUTATENIbHBIX
pactBopoB. Pacuer 103
yA0OpeHu s
UTATEIbHBIX PACTBOPOBY.
[IpakTuueckas pabora
«IIpaBuna cMemmBanus
yA00pEeHui»
[IpakTuueckas pabora
«lIIuranue pacreHuii:
TEXHOJIOTHSI
IPUTOTOBJIICHUS
MUTATEJIbHBIX PACTBOPOB
IUISL Pa3HBIX KYJIbTYP».
[IpakTuueckas paborta
«MoHUTOpHUHT
MUHEPAIbHOTO MUTAHUS
pacTEHUI.
[TpakTuueckas pabora
«PacturenbHas
JTIUAarHOCTUKAY.
Uccnenosarenbckas
pabota «OrneHka
COCTOSIHUSI KOMHATHBIX
pacTeHuil, paCTEHU Ha
IIKOJIBHOM TEPPUTOPUH,




pacTeHui a30ToM. A30T U €ro
3HAUYEHUE B )KU3HU PACTECHUH.
dopMbI a30Ta U UX
MpEBpaIllCHUE B TIOYBE.
Hctounuku docdopa nmns
pacTeHus. 3HaUCHHE
docdopcoaepkanmx
COCIMHECHUH B KJeTKe. Poiib
MaKpOIPTUYECKUX COCTMHEHUN
docdopa B sHEPTETUIECKOM
oOMeHe.

Brustane kanus Ha puznueckue
CBOMCTBA NPOTOILIA3MBbI, HA
(dbepMeHTBI YTIIEBOIOPOIHOTO
oOMeHa, CUHTE3 OEJIKOB U .
Ponp xanust B moanepxaHuu
MOHHOTO OajaHca B TKaHSX, B
IPOIIECCaX CAMOPETYIISLIHUH.
Perymaropnas u
CTPYKTYpoOOpa3oBaTeIbHas
pOJIb KalblKs. Y4YacThe B
00pa30BaHUU KJIETOUYHOU
CTEHKH, NOIJIEpKAHUU
CTPYKTYpBI MEMOpaH U
PEryJISIIus UX TPOHUIIAEMOCTH.
3HaueHuEe MarHus B
METa0O0JIM3Me PACTEHUH.
Marnuii B coctaBe xjgopoduia,
CXOJICTBO XJopoduiiia u
reMorJioOuHa Kak
CBUJICTEJILCTBO €AMHCTBA
OpPraHUyYeCcKOTO MHPA.

Cepa u ero OCHOBHBIE
COEAMHEHUSI, UX POJIb B
CTPYKTYPHOW OpraHu3aluu
KJIETKH, Y4acTHE B
OKHCIIUTEIIbHO-
BOCCTAHOBHUTEIBHBIX PEAKIHSIX
MuUKpOIIIEMEHTHI.
[Ipencrasiienus o poiu
MHUKPOIJIEMEHTOB B
MeTab0Iu3Me pacTeHUM.
Oco0eHHOCTH MOCTYIIEHUS
MHKPO3JIEMEHTOB B PACTEHHUS.
CuHEpru3M M aHTaroHU3M

yCTaHOBKA MPUYMH
MaTOJIOTUYECKHUX
cocTostHUM (TIpu
HaJIUYUN ).
Hccnenosarenbckas
pabota «OneHKa BIUSIHUS
Pa3IUYHBIX DJIEMEHTOB Ha
COCTOSIHUE PACTECHHM
(cocraBiieHHE Pa3TUYHBIX
MTOJKOPMOK)».




AJIEMEHTOB MMUTAHUS PACTCHUM.
PacTutenbHas q1uarHocTUKa U
METOIbI UICHTU(DUKAITIN
HEI0CTAaTKa/U30BITKA DJIEMEHTOB
[MUTAHUSL.

Tema 4.
Peryasitopsl pocta
pactenuii. 3amura
pacrenui (4 1)

[TonsiTue o perynsiTopax pocra
pacteHuit. CTUMYJISITOPBI poCcTa
— (bUTOrOpMOHBI (ayKCHHBI,
ru00epeIUIMHbI, INTOKWHWHBI ).
HNHrubuTopsl pocta pacTEHUM:
1. mpupoaubie (abcun3oBas
KHCIIOTa U HEKOTOPHIE

(b eHOoTbHBIC BEIIECTBA
(MKymapoBasi, KOpu4yHas,
CAJIMIIMIIOBAS KUCIIOTHI).

2. CHHTETUYECKHE
(MOpGaKkTUHBI, peTapAaHThI,
nedoNMaHThI, TECUKAHTHI,
repOunubl). DUTOMOHUTOPUHT
U OIICHKA COCTOSIHUS PACTEHUM.
CoBpemeHHbIE CrTOCOObI
MOHHUTOPHHTA.

3amura pacTeHUU OT
BpPEIUTENEH: OCHOBBI
OMOMeTO1a.

[IpakTrueckas pabdora
«DUTOMOHUTOPHHT U
OLICHKA COCTOSIHUSA
pactenuii. CoBpeMEHHBbIE
CIIOCOOBI MOHUTOPUHIa.

UccnenoBarenbckas
paborta «Bnusinue
reTepoayKCcruHa Ha
npopactranue (pocT Ha
Pa3HbBIX CTAJIUAX, B PA3HBIX
YCJIOBHUSIX) Pa3IUYHBIX
pacTeHU.

[IpakTnueckas pabora
«HCcekTapun: mpaBuiia u
YCII0BUS pa3BEACHUs
IIOJIE3HBIX HACEKOMBIX).

Tema 5. Boanasi,
necyaHasi v
MoYBeHHAasI
KYJbTYPbI, UX
NpUMEeHeHue B
BbIPAIIMBAHUU
pacTeHuu.
Duzno0rus
pacrenmid (8 1)

Bojanas, necyanas ¥ moYBEeHHas
KYJbTYpPbI, UX TPUMEHECHHE B
BBIPAILIMBAHUU PACTCHUM.
[IpoBeneHue BOABI B KOPHE U
cTebie pacTeHUi.

BonHbIl pexXuM pacTeHUI:
CTpPOEHHUE YCTHUIL: (PaKTOPHI,
BJIMSIIOILINE HA UX PACKPBITHE U
3aKpbITHE. 3HAUEHUE MEXaHU3Ma
peryJsiiuy ucnapeHus Bjaaru
pacTeHueEM.

POTOCUHTE3 — YHUKAIBHBIN
IpOoLIECC pacTeHu. TeMHOBas U
cBeroBas (pa3bl poToCcHUHTE3A.
3HavyeHue porocuHTe3a IS
KUBBIX OpraHnn3mMoB. DaKTOPHI
pocTa pacTeHUM: BO3IYX U
aspanus. [logzemMHoe npIxanue
pacTeHUi: COCTaB IOYBEHHOIO
BO31yXa, ra3000MeH. ["a3000MeH

[IpakTuueckas pabora
«KopHeBoe naBieHue.
[IpakTuueckas pabora
«IIpurorosnenne
npenapara yCThHIl
METOJIOM CJIEIKA.
Uccnenosarensckue
pabots! «BnusiHue
YCIIOBUM COAEPKAHUS
pacTeHU Ha KOJIMYECTBO
YCTBHUID.

[TpakTuueckas pabora
«DOyHKIIMOHAJIbHAS
JUAarHOCTHKA PACTECHUM MO
AKTUBHOCTHU
XJIOPOILJIACTOBY.
Uccnenosarenbckas
pabora «Omnpenenenue
xynopodmina A u b,
OLICHKA




pu OECIIOYBEHHOM
BBIPAIIMBAHUH.

(OTOCUHTETUYECKON
AKTMBHOCTU PAaCTEHHUU U
(bakTOpOB, BIUAIOMINX HA
HEe.

[IpakTrueckas padora
«Anspanust, CO, u O,.
JIpIxaHue pacTeHUN».
[IpakTuueckas pabora
«JlpIxaHue pacTeHUM:
OIIEHKA UHTEHCUBHOCTH
JbIXaHUSI PACTEHUN U
IJI0JIOBY.
Hccnenosarensckue
pabotsl «BnusiHue
croco0a BhIpAIMBAHUS
(cocTaBa mUTATEILHOM
CMECH, CXEMBbI BHECEHUS)
Ha POCT U pa3BUTHUSA
Pa3JIMYHBIX PACTEHUIY.

Tema 6.
KyabTypHbIe
pacTeHmust.
CoBpemeHHbIE
ACMEKTHhI CeJIeKIHU
(20 )

Kaxk 4enoBek cTaj UCIO0JIb30BaTh
pactenus? CBsA3b pa3BUTHS
LMBUJIN3AIUH YeJIOBEKA U
OJIOMAIlTHUBAHUS PACTCHUH.
JlomecTukanus.
HacnenctBeHHOCTE U
M3MEHYHBOCTh — OCHOBHBIC
CBOMCTBA KMBBIX OPTaHU3MOB.
N3meHunBocTh. Buisl
M3MCHYHBOCTb.

I'en —MaTepuanbHbIii HOCUTEIb
HACJICJICTBEHHOCTH U
n3MeHunBocTU. HykinenHoBbie
KHUCIOTHIL. Jlokanmu3anus
F€HETUYECKOro MaTepuasa B
KJIEeTKe. [[esieHne KIeToK.
Pennukanus JIHK. OcHoBHas

J0TMa MOJIEKYJIIPHON OMOJIOTHH.

Tpanckpunuus. Tpancusauus.
MyTtanuu.

D¢ dexT Oy ThUIOYHOTO
TOPJIBIIIKA ¥ TEHETHYECKOE
pasHooOpaswue. Uto Takoe
reHOaHk? 3aueM COXpaHATh
TeHETUYECKUE PECYPCHI
pactennii? OCHOBHBIE CIIOCOOBI

Jluckyceus
«JloMecTukarus, BCe JIn
pacTeHUs U KUBOTHEIE,
KOTOPBIE JKUBYT PSAJIOM C
YEJI0BEKOM UM
OJIOMAIIIHUBAKOTCS ?
MO3HO JI1 CUUTATH
TapakaHa 0JIOMAIIHEHHBIM
KUBOTHBIM?».
[IpakTuueckas padora
«MoaudukanuoHHas
U3MEHYUBOCTD (JTUCThA,
UTOJIKU C OJTHOTO
TIEpeBa)».

[IpakTuueckas pabora
«I'eH — uHCTpyKIMS 110
cOopke KiIeTku (Ha Oucepe
WU KOHCTPYKTOPE)».
[IpakTuueckas pabora
«MyTarus Ha OyTepOpoe
(JF000I 00BEKT U3
npeablayen padoTsl, Te
W3MEHEHHUE UHCTPYKIIUU
MPUBEJIET K U3BMEHEHUIO
BHEIIIHETO BUJIA
00BEKTA)».




COXPaHEHUs TCHETUYECKUX
peCypcoB pacTeHuil (ex situ u in
situ).

3nauenue pabot H.M. Basunoga.

3aKOH TOMOJIOTHYECKHUX PAJIOB.
LlenTpBI TPOUCXOKAECHUS
KYJbTYpHbIX pacTenur H.H.
Basuora u I[1.M. JKykoBckoro.
OCHOBHBIE METO/IBI CEJEKIINH.
I'm6punmuzanus. opmer ordopa.
OcCHOBHBIE HANPABJICHUS
CEJIEKINU: yIyUYlIECHUE
YPOXKAUHOCTH, YCTOMYUBOCTH K
OMOTHUYECKUM U aOMOTHUYECKUM
dakTopam.

Ectb 51 xu3Hb B mpooupke?
buotexHonmorus KyabTypHBIX
pacTeHU.

Kak uenoBek MoxeT
MOJIU(PUITUPOBATH PACTEHUS?
['eneTnueckoe peJakTUpPOBaHUE.
CoBpeMeHHBIE TTOAXO0/IbI U
JOCTUKEHUS TEHETHYECKOTO
pEIaKTUPOBaHUs PACTCHHUIA.

IIpakTnueckas pabora no
rpynmnaMm «OTkyaa Ha
HaIIMX CTOJAaX

(G PYKTBI/OBOIIH/3TaKI.
[IpakTrueckas padora
«BpIpamuaem ropox. Kak
IIPOBECTHU CKPEIIMBAHUE Y
ropoxay.
HccnenoBaTenbekast
pabora «BslpamuBanue
pacTeHuil B IpOOUpPKeE»
(MOHO BOCIIOJIb30BaThCS
pe3yiabpTaTaMu
TPEIBITYIINAX
HKCIIEPUMEHTOB TIO
COCTABJICHHIO
MUTATENFHBIX PACTBOPOB
JUTSl paCTE€HU ).
[IpakTnueckas pabora
«I"eHOMHBIE HOKHHIIBI
(MoxenupoBaHue pabOThI
cucteMbl CRISP-Cas)».

Tema 7.
PacTturenbHast

npoaykumus (8 1)

Hanzemurbie 1 moa3eMHEIE
opranbl pactenuid. [ToGer u
BUIOM3MEHEHHBII moOer
pactenuii. CriocoOb1
Pa3sMHOKEHUS PACTEHUN.
[TonsiTre 0 KayecTBE MPOAYKTOB
nutanust. [Ipo6iemsl
KOHKYPEHIIUU OTE€YECTBEHHBIX
MPOJAYKTOB MTUTAHUS C
UMIIOPTHBIMU. Jloructrka
JIOCTaBKHU U CPEACTBA
COXpaHEHUS MTPOTYKTOB
MATAHMUSL.

Mukpo3eneHb: NoJIE3HOCTh U
TEXHOJIOTHUSI.

XUMHUYECKAN aHAIU3
npoaykuuu. OCHOBBI
CIIeKTPO(POTOMETPHH.
[ToTeHmomeTpwus.
Xpomatorpadusi.

[IpakTuueckas paborta
«IIpenenbHO nOMyCTUMBIE
kouuentparuu (IIJIK) u
METOJIbl KOHTPOJIS
0€301MacHOCTH
PACTUTENBHBIX MPOIYKTOB
TTUTAHUSD).
Uccnenosarennckasa
paborta «OreHka KayecTBa
BBIPAILLICHHOM
MUKpO3eJIeHn» (1160
CBOS, JTNOO U3 MarasuHa).
[TpakTuueckas pabora
«MeToanl OlIeHKH
KayeCcTBa paCTUTEIIbHON
POIYKIIMN: XPAHCHUE H
COXPaHHOCTh
MTUTATEIIBHBIX BEIIECTRY
(Mo gocTynHomy
000pyI0BAHUIO).
Uccnenosarenbckas




pabota «OrmnpeneneHue
BuTamMuHa C METOJIOM
00paTHOro TUTPOBAHUS B
IUI0AaX Ha Pa3sHOM CpOKe
(crmoco0e) XpaHEeHUs.

Moayab «buorexnogorus» 7-8 kiaaccol (68 yacoB)

Knaccudukanus 6akrepuid.
Mopdonorus 6akrepuii. [IpocTeie
U CJIOKHBIE METOJIbI OKPAIITUBAHUS
Oakrepuii. usnonorust 6aKTepHii:
UTaHUE, JIbIXaHUe, POCT
pa3sMHOXKeHHEe. 3HAKOMCTBO C
JOMEHOM Apxeun
(3KCTPeMO(DHIIBHOCTD,
0COOEHHOCTH CTPOEHUS KICTKH).

Tembl OcHOBHOE coep:kaHue JesATe IbHOCTD
IKOJbHUKOB
Tema 1. [TonsiTue 6MOTEXHOJIOTHH. 3a4eM [IpakTuueckas pabota
BuorexnoJsiorus YeJI0BEKY OMOTEXHOJIOTUH, B YEM «IIpumepsl
4 9) UX MPEUMYIIECTBO Mepes MPUMEHEHUS
XUMUYECKUM CUHTE30M. OCHOBHBIE | OMOJIOTHYECKUX
OMO000OBEKTHI OMOTEXHOJIOTUU: 00BEKTOB B TBOEH
MIPOMBIIIICHHBIC KUZHI.
MHUKPOOPTAaHU3MBI, KJIETKH U TKaHU JaCTCHUH,
KUBOTHBIX U YEJIOBEKa, OMOKATATIN3dTOPHI.
CoIpbe 111 OMOCHHTE3a U OLIEHKA
€ro OMOJIOrMYECKOM IEHHOCTH.
OCHOBHBIE HICTOYHUKHU YTIIEPOJIA,
azorta, ¢pocdopa, MUKPOIIEMEHTOB.
UccnenoBanne HOBBIX UICTOYHUKOB
CBIpbA (BKJIIOYAsi BOMPOCHI €T0
peaBapUTeIbHON 00paboTKH),
pa3paboTKa HOBBIX MTUTATEIIBHBIX
cpel, B TOM YHCJI€ BKIIOYAIOITUX
OMOCTUMYJISITOPHI M IPyTHE
AIIEMEHTBI YIIPABJICHUS
ONTUMU3AIMHU TTPOIIECCOB
ounocunrteza. Metosb
ONTUMH3ALIUY TUTATEIHHBIX CPE]I.
Tema 2. [TonoxeHnune mpokapuoTOB B [IpakTuka.
Muxkpo0OuoJiorusi CHUCTEME OPraHUYECKOro MUpa. JlaGoparopHas pabota
(12 v) Crtpoenue OakTepuanbHON KIETKH. | « DUKCUPOBAHHBIC

npenapartbl OaKTEPHid.
Omnpenenenue Gopmbl
MIPETTI0KEHHBIX
KyJIbTYP
MHUKpPOOPTaHU3MOB,
UCIIONB3Ys IPOCTON
METO/]I OKPACKID».
JlabopaTopHas pabota
«OnpezaeneHue Tumna




MOJ0YHOKHUCIOE U CHUPTOBOE
opoxenue. ororpodHbic U
XeMOTpO(HBIE OAKTEPUH.
Kunernueckoe onucanue nponecca
pOCTa MUKPOOPTaHU3MOB.
DKCNOHEHIMAIbHAS MOJIENb POCTA.
KuneTtuka rudenn
MHUKPOOPraHU3MOB.

[Tatorennnie 6aktepun. UymHas
NajoyKa U 4YepHasi CMepTh,
00TYJIH3M, CTOJIOHSIK, TYOCPKYJIe3.
Hctopus 60psobI ¢
OakTepuaIbHBIMU MHGEKITUSIMHU.
Boiina 0€CKOHEYHOCTH:
AHTUOMOTHKH MPOTUB OAKTEPHil.
MexaHu3MBbl JEHCTBUN
aHTUOMOTUKOB. MEXKIIeTOUHAs
KOMMYyHUKaius O6aktepuii. YyBcTBO
KBOpyMa.

[Ipumenenue 6akrepuit
yenoBekoM. Kunernueckoe
onvcaHue OMOCUHTE3a MPOTYKTOB
MUKpoopranusmamu. bakrepuu,
KOTOPBIE MOTYT pa3jaraTh
IJIACTHK.

Mukpoopranusmsl B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHBIE accolauu
PaCTEHHI C MUKPOOPTraHU3MaAMHU

KJIETOYHOW CTEHKH
METOJIOM OKpalluBaHUs
o ['pamy» (ipu
HAJIUYUH PEAKTHBOB).
JlabopaTopHas pabota
«IIpurorosnenne
MPUAKUZHEHHBIX
npenapaTon
MOJIOYHOKHCIIBIX
OakTepuin.
JlaGoparopHas paboTa
«IToceB cMbIBa ¢ pyK Ha
yamku [Terpuy.
JlaGoparopHas paboTa
«Brrmeaenne yncTon
KyJbTYpbI OaKTEpUH.
Merton pa3BeneHui.
MeTox UCTOIIAOIIETO
HITPUXA.
Jlabopatopnas pabota
«Mopddonornueckas
XapaKTepUCTUKA
BBIJCJICHHON YUCTOM
KYJIbTYPBI:
XapaKTepUCTUKA
KOJIOHUH, (popma
OakTepuit, TUI
KJIETOYHOU CTEHKW.
JlaGoparopHas paboTa
«CpaBHeHuE pocta
MUKPOOPTaHU3MOB Ha
yarike 6e3 u C
no0aBIIeHUS
AHTUOVOTUKOBY.
Uccnenosarennckasa
pabota «Ilouck
MUKPOOPTaHU3MOB
o0Jagaronmx
AHTAarOHUCTUYECKOU
AKTUBHOCTBIO».
Uccnenosarenbckas
pabota «BrigeneHue
MOJIOYHOKHCIIBIX
OakTepuii,
MCCIIEIOBAHUE UX




AKTUBHOCTW.
UccnepoBarenbckas
pabora «Bbigenenue
OakTepuil MOJE3HBIX
JUISL PACTEHUID.

Tema 3.
JyKapHOTHYECKHUE
OPraHu3Mbl B
OMOTEeXHOJIOTHH
(mu1ecHeBbIE TPUODI,
JAPOKIKH,
Boaopocau) (12 1)

[1necHeBbIe TPUOBI TPOTYLIEHTHI
OHMOJIOTHYECKH aKTHBHBIX BEIIECTB
OO0u1as xapakTepUCTHKa JPOXKIKEH
caxapomunetoB. Mcropus
UCIIOJIb30BAHUS APOAOKEH B
TPaJAUIIMOHHON OMOTEXHOJIOTUH.
TexHOoI0rny BUHOJEIHUS U
XJIe0O0IIeYeHM,
CHeUaIN3UPOBAHHBIE PACHI
npoxckeil. MeTabon3M ApoAoKeil.
Peakuust ciupToBOro OpoKeHuUs.
[Tony4denne BTOpPUYHBIX
MeTa0O0JIUTOB B ApoAcKax. Apoxoku
KaK IPOIyLIEHThl OMOTOILIUB.
[TosrydeHue 1ieneBbIX OEIKOB B
IPOXKKAX.

Oco0eHHOCTH BEreTaTUBHOIO U
II0JIOBOTO PA3MHOXKECHUS Y
IPOXOKEH, 3HAUCHUE U3yYCHHUS
MUTO3a U HUTOKUHE3A JIJIs
ONTHUMH3ALIUU [TPOLIECCOB
KYJIbTUBHPOBAHUS IPOKIKEBBIX
IITAMMOB, TOHUMaHUS TPUUUH
NaTOT€HHOCTH JAPOXIKEN U rpuloB,
NOKMCKa MULIEHEN (QYHTULIMIOB U
pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX
Ipenaparos.

Bopopocnu — nepcrnekTUBHbBIN
OOBEKT JJIs1 IPOU3BOACTBA OelKa U
yrieBoAoB. buorexHonornueckue
METOJIbI OYUCTKH TBEPABIX,
KUJKUX OTXOJI0B M Ta3000pa3HbIX
OTXO0JI0B ITPOU3BOACTB. CTOUHBIE
BOABl. CXE€MbI OUYUCTKH.
buodunbTpsel, a3poTeHKH,
METaHTEHKH, OKCUTEHKHU.
AKTUBHBIN W U BXOJSIINE B HETO
MUKpOOpraHu3Msl. Mcrnosb3oBanue
BOJIOPOCJIEN B OUMCTKE CTOYHBIX
BOJL.

JlaGoparopHas paboTa
«IToncuer kneTox
TPOXKEN B Kamepe
I'opsieBax.
JlabopaTtopHas pabota
«OOHapyxeHHe
MPOTYKTOB CITUPTOBOTO
OpOXKEHUS: ITUIOBOTO
CIUPTa U YTIIEKUCIIOTO
razay.

JlaGoparopHas paboTa
«Habmronenue
Pa3MHOXKEHUS
JIPOMKIKEBBIX KIETOKY.
[IpakTuueckas pabora
«ITonmydenue TBOpora u
keupa Ha OCHOBE
MOJIOYHOKHUCITBIX
OakTepuin».
[IpakTuueckas paborta
«OCHOBHBIE BUJIBI KBaca
U UX XapaKTePUCTUKA»
«poxxu n
MOJIOYHOKUCIIBIC
OakTepuu,
IPUMEHSIEMBIC JIJIS
MIPOM3BOICTBA KBACAY.
[IpakTuueckas pabora
«CpaBHUTENBHBIN
aHaAJIN3 PA3BUTHS
TPOXKKEHN B adPOOHBIX U
aHa’POOHBIX
YCIIOBHSIX».
[IpakTuueckas pabora
«MeToanl OlleHKHU
CBOWCTB
XJIEOOTIEKaPHBIX
TIPOMKIKEH.
OcoOenHoctu
IPUMEHEHUS




IPECCOBaHHBIX,
CYIICHBIX H
WHCTAaHTHBIX
TPOAOKEN.
UccnenoBarenbckas
pabota «Bnusinue
(U3UKO-XUMUYECKUX
(daKTOpOB HA KAYECTBO
OMOTEXHOIOTMYECKOMH
npoaykuu (KBac,
kedup, CoIp, XJ1€0 U
Tp.)».
UccnenoBarenbckas
paborta «BnusiHue
(U3UKO-XUMUYECKHUX
¢dbakTOpoB Ha poCT
Bogopociu (Chlorella
vulgaris)».

Tema 4.
HacaencrBenHnas
uHopmanus (8 1)

HacnenctBeHHOCTE U
W3MEHYUBOCTH — OCHOBHBIC
CBOMCTBA KMBBIX OPraHU3MOB.
N3meHunBocTh. Buasl
U3MEHYHUBOCTb.

I'en —maTepuanbHbI HOCUTED
HACJICJCTBEHHOCTH U
U3MEHYUBOCTH. HyKenHOBbIE
KHUCHOTHIL. Jlokanu3amnus
FEHETUYECKOTO MaTepuasa B
KJIeTKe. [[eJieHne KIeToK.
Pennukanus JIHK. OcHoBHas
JI0TMa MOJIEKYJISIPHOM OMOJIOTHH.
Tpanckpunuus. TpaHcasuus.
MyTtanuu.

[IpakTruueckas pabora
«MoauduxanmoHHas
U3MEHUYUBOCTD (JIUCThS,
UTOJIKH C OIHOTO
JIEpeBa)».
[IpakTuueckas pabora
«I'eH — uHCTpyKIMA 110
cOopke KJIeTKH (Ha
oucepe uinu
KOHCTPYKTOPE)».
[IpakTuueckas pabora
«MyTanus Ha
OoytepOpoe (Joboi
00BEKT W3 IPeaAbIIyIIeH
paboThI, TJIe U3BMEHEHHE
WHCTPYKIIUHU TIPUBEICT
K U3MEHEHUIO
BHEIITHETO BHJIA

00BEKTa)».
Tema 5. [TostoxkeHne BUPYCOB B CUCTEME [IpocmoTp
BupycoJiorust (6 4) | oprannyeckoro mupa. CTpyKTypa U | TOKyMEHTAILHOTO

XAMUYECKUN COCTAB BUPYCOB.
Knaccuduxanus BUpycos.
Penponykuus Bupycos. Bupycel -
BO30yIuTENN MH(PEKIIMOHHBIX
6one3neil. OHKOBUPYCHI.
bakrepuodaru: ctpoenue,

dbuapMa 0 BUpycax.
[TpakTuueckas padoTa.
«Mertona pa3BeneHUN.
[IpakTuueckas padoTa.
«TurpoBanue
OakTepruodarony.




CBOMCTBA, IPUMCHCHHE.
buonoruueckue metoapl 60pbOBI €
BHPYCAMH.

Tema 6. 'ennasn

OCHOBEBI T'€HHOM HHXCHCPUHU.

[IpakTuueckas pabora

HHKEHepHs U Bexkropa. Cneuuduyeckue «JHJIOHYKJIEA3bI
OMOTEXHOJIOTHH dbepMeHTBI OaKTepHil. pectpukiuu (padora ¢
8 v) buoTtexHonoruu npoayKiuu HYKJICOTUIHBIMA
0eJIKOB B OaKTEpHAIbHBIX 10CJIETOBATEIBHOCTIMHU
KyJbTypax. JJocTrkeHus: TeHHON Ha Oymare)».
UHKEHEPUH U OMOTEXHOJIOTHHU. [IpakTruueckas pabdora
CRISPR/Cas — cucrema «I'eHHbIEC HOXHHUIIBI -
aJanTUBHOTO UMMYHHUTETA CRISPR/Cas
Oakrepuii u apxeit. IMO. Metonsl | (MoaenupoBaHue Ha
nonydenus [ MO. Oymare)».
Urpa-guckyccus:
«Bprpaut rpasT Ha
coznanne ' MO».
Tema 7. JlomecTruKaius OCHOBHBIX Juckyccust
Bbuorexnosiorun B JIOMAIIHUX KUBOTHBIX; «JlomecTukanus, Bce 1
KMBOTHOBOJCTBE COBPEMEHHBIE SKCIEPUMEHTHI 10 pacTeHUs U KUBOTHBIE,
8 u) JNOMECTHKAIINN )KUBOTHBIX KOTOPBIE JKUBYT PAJIOM
(Jlucuua, HOpKa u JIp. — C YEJIOBEKOM UM
AKCIIEPUMEHTHI HAYYHOM IIKOJIBI OJIOMAIIIHUBAIOTCS ?
akazemuka bensieBa). MOXHO 1 CUMTaTh
CoBpeMeHHBIE METO/IBI B TapakaHa
KMBOTHOBO/JICTBE: TPAHCILJIAHTALIMS | OJJOMAIIHEHHBIM
AMOPHUOHOB, XMUMEPHBIC JKUBOTHBIC, | )KUBOTHBIM?).
KJIOHUPOBAHUE. [IpakTuyeckas padora
OcHoBHBIE 00JIE3HU )KUBOTHBIX U «Mertoauka
pOJIb NATOT€HHBIX KJIOHUPOBAHUS
MUKPOOPTaHU3MOB M Mapa3uToB B | (MOAEIMpPOBAHUE HA
Pa3BUTHH 3a00JIEBaHUM TOMAITHUX | Oymare).
KUBOTHBIX U OCHOBHBIX Mepax [IpakTuueckas pabora
O0pbOBI C HUMH; POJIb TTOJIE3HBIX «CocraBiieHrE palvoHa
MUKPOCUMOUOHTOB B OpTraHU3Me MUTAHUS KUBOTHOTO,
AKUBOTHBIX. [losokuTENIBHOE U pacyeT pacxoJl0B Ha
no004YHOE (OTpULIATEIBHOE) COJIEpKAHUEY.
BO3/IEHCTBUM AaHTUOMOTUKOB Ha UccnenoBarenbckas
OpraHu3M B XOJI€ JICYEHUS pabora «OueHka
KUBOTHBIX; LIETU U 3a/1a4U KaueCcTBa MOJIOYHOM
BeTepuHapuu. buorexHosorus IPOYKIIUN.
KOPMOBBIX ITPENApaToB.
Tema 8. OCHOBHBIE METO/IbI CEJIEKIINH. [IpakTuyeckas padora
buorexnonoruu B I'ubpuauzanus. @opmbl oTOOpA. «BpIpammBaem ropox.
PACTEHUEBOCTBE OcHOBHBIC HAIPABJICHUS Kak npoBectn




(10 v)

CEJIEKIINU: yIyYlIEHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM U a0MOTUYECKUM
dakTopam.

OCHOBHBIE MOJXO0/IbI CENEKIUU U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenuii, [ nbpunmusaus,
oTHajJeHHast THOpuan3anus,
UCKYCCTBEHHBIH 0TOOD, FETEPO3HC,
TpaHchopMalus, MyTareHes,
T€HETUYECKOE PEeaKTUPOBAHNE).
Uctopus cenexunu B Poccuu u
MUpE, UCTOPUS PA3BUTUS
BAKHEUIINX COPTOB KYJIbTYPHBIX
pacTeHUN.

Kak uenoBek moxer
MOJU(UITUTPOBATH PaCTEHUS?
I'ennas nnxenepus pacrtennii: Yrto
TaKO€ TeHeTUYECKasi HHKEHEPUs
pactenuid. TpaHCreHHbIE paCTEHUA.
Meroas! nomyuenusi. OOpazoBaHue
OIyXOJIEW Y PACTEHUN.
ArpobaktepuanbHas
Tpanchopmanus: Ti-miasMuabl.
I'ensr T-JIHK. MonekyiisipHo-
T€HETUYECKUE MEXAHU3MBbI
TpaHchopmanuu. ['eHeTHueckoe
penaktupoBanue. COBpeMEHHbIE
MOAXObI U IOCTHXKECHUS
FEHETUYECKOTO PEIAKTUPOBAHUSA
pacTeHU.

Ectb 51 xu3HB B mpobupke?
buotexHonmorus KyabTypHBIX
paCTEHUN.

CKpEUIMBaHUE y
ropoxay.
[IpakTuueckas pabora
«]"eHOMHBIE HOKHUIIEI
(MozenupoBaHKe
pabOThI CUCTEMBI
CRISP-Cas).
UccnenoBarenbckas
pabota «BpIpammBanue
pacTeHui B IPOOUPKE»
(MOHO
BOCIIOJIb30BaThCS
pe3yJibTaTaMu
TIPEABITY X
AKCIIEPUMEHTOB I10
COCTaBJICHUIO
MUTATEIbHBIX
pacTBOpOB ISt
pacTeHuit).

Moayab «MosiekyasipHbie OCHOBBI (PM3H0JIOTHH B (hapMakoIorum» 9 kiace

(68 yacoB)
Tembl OcHOBHOE coep:KaHue JesTeJbHOCTH
IKOJbHUKOB

Tema 1. Bgenenue. buorennsie aniementol: | MccnenoBarenbckas

dusnosornyeckass | opranorensi: O, C, N, H. paboTta

xumus (20 1) AxTuBHBIE GOpMBI KHCTOpoaa, ux | «KomnyecTBennas
MOJIyYEHUE, HEUTpanu3anusi. OLIEHKA COJIepKaHUS
Maxkpo371E€MEHTBI: TPOLEHT MHKPOAJIEMEHTOB UJIU




COZEpKaHUS B OpraHu3Me,
BBITIOTHsIEeMast QyHKIIMS,
COZEpKaAHHE B MPOIYyKTaX MUTAHUS.
Ca2+ - cBa3bIBaromue OCIKH,
JETIOHUPOBAHUE KaJIbIIUS,
pEryJISiUsl YPOBHS KAJIBIIUS B
OpraHh3Me: TOPMOHBI ITOYeK. Mg —
CTpoeHue XJIopoduiia, ero
AKTHUBALMSA COJTHEYHOU SHEPTUEH.
MUKpPOITIEMEHTHI: B KAKUX
MOJIEKYJIaX COJIepKATCH,
BBITIOTHsIeMast QyHKITHS,
COZEpKAHHUE B MPOIYyKTaX MUTAHUSI.
[TocnencTBus nepea03uPOBKU
MHKpO3JIeMeHTamu. Fe —
yCBauBaeMbl€ TUIIbI COCAUHECHUHN
xesesa. ['eMornporenHsl,
reMOIIMaHuH, TUTOXpoMbl. Cu —
YCBOCHHUE U TPAHCIIOPT ME/IM.
benku, conepxaiiue Menb.
[TaTosornueckue CUHIPOMBI
Menke u BuiabcoHa, CBsI3aHHBIC C
M€eTa00JIM3MOM MEIU.

TOKCHYHBIE PJIEMEHTBI
[Tepuoauyeckoit CUCTEMBI AJIs
opranu3Ma. BiusiHue HemocTaTka
MaKpoO U MUKPOIJIEMEHTOB Ha
YKUBBIC OPTAaHU3MBI.

XKupsi. 3ab6oneBaHus YEIOBEKA,
CBSI3aHHBIC C HAPYIICHUSIMU
KUPOBOTO OOMEHa.
JucnunuaemMun.

VrieBoabl. 3a00€BaHMs YEJIOBEKA,
CBSI3aHHBIC C HAPYIIECHUSIMU
yTJIeBOTHOTO oOMeHa. CaxapHbIi
IHa0eT.

benku. Ctpoenue. 3aboeBaHus
YEeJI0BEKa, CBSI3aHHBIC C
HapyUIeHUSIMH O€JIKOBOr0 OOMEHa.
Oynkiuun 6enkoB. DepMeHTHI.
Mexann3M aerictBusd. Kimaccer
(hepMEHTATUBHBIX PEAKIIHA.
KodepmenTsr.

BuTtamuHbl ’KUPOPACTBOPUMEBIE,
BoJiopacTBopuMEIe. [IpeBpaliieHue

BUTaMHHOB B ITHILEBBIX
IPOLYKTaX).
[IpakTrueckoe 3aHsTHE
«KauecTBeHHbIE
peakuuu Ha
OpraHUYECKUe
MOJIEKYJIBI».
[IpakTrueckoe 3aHsTHE
«JleHaTypanus OEIKOB»
[IpakTueckoe 3aHsATHE
«/3yueHne akTUBHOCTH
aMHJIa3bD).
[IpakTueckoe 3ansATHE
«/Inanus (knerouka
Tpayoe)».




BUTAMUHOB B aKTHBHbIE ()OPMBI
KO(EepMEHTOB. ABUTAMHUHO3bI.
OCHOBHBIE THUITBI META0OJINYECKUX
peakuuii. buosneprernueckue
npouecchl. [ mukonus. Lk
Kpebca. Llens nepenoca
AIEKTPOHOB. OKHCIIEHHUE KUPHBIX
kucaot. Katabonusm
aMUHOKHCIIOT. [ JIIOKOHEOTeHE3.
CunTe3 yriieBoioB, OEIKOB,
KHUPOB. MeTabonuTu4ecKue
3a0oneBanus. [Tpaktnueckoe
3aHATHE: «PELICHUE 3a7a4 Ha
SHEPreTUYECKUI OOMEH»

Krnetka. [Tonarue memOpaHBI.
Oynkun MmeMOpaH. Buipl
TPaHCIIOPTa B KIIETKY.
MemOpaHHbIE OpraHOUbI.
3a0oJieBaHNUs CBA3aHHBIE C
HapyIlIeHneM paboThl MEMOpPaHHBIX
Oprasesui, 00Je3HU HAKOTJICHUSI.

Turbl KOHTaKTOB MCKAY KIICTKaAMM.

3HaYeHUE MEKKIETOUYHOU
KOMMYHUKAIMH JJ151 310POBbs
OpraHu3ma.

Snpo. YpoBHH ynIakOBKH
XpOMaTHUHA. XPOMOCOMHBIE
teppuropun. HememOpaHnHbie
OpraHOU/IbI.

Tema 2.
MouJiekyisipHast
ouoJiorust (20 1)

OCHOBHBIE BEXU PA3BUTHS
MOJIEKYJIIPHOI OUOJIOTHH.
HyxkinenHoBbIE KHCIIOTHI.
OCHOBHBIE IPUHIUIIBI CTPOCHHS.
Marpuunslie cuHTe3bl. Penukanus
— OCHOBA KJIETOYHOTO JIEJICHUS.
[IprHIMIBI pETUTUKALUN.
MyTtauuu. YUto BbI3bIBACT
n3MeHeHus B crpoennn [JHK.
[IpunHMnb penapanuu.
TpaHckpumnuus.

I'enernyeckuyt koa. Tpancasauus.
Opranu3zainusi reHoMa BUPYCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXaHU3MbI UX IEUCTBUS.

Opranuzainus reHoMa OakTepuit

[IpakTuueckas pabora
«Brigenenune JIHK u3
OaHaHay.
[IpakTuueckas pabora
«Mopens JIHK-
OpUTaMm).
[TpakTuueckas pabora
«Omnpenenenue
KadyecTBa MperapaTon
JIHK ¢ momorisro
CIIEKTPO(POTOMETPHI
(Tpu HATUYUH
00opyI0BaHNs).
[TpakTuueckas pabora
«PennukaTuBHas
MallliHa (Urpa-




AHTHOAaKTEpUAIbHBIE TIPENIApaThI.
Opranusanusi reHOMa 3yKapuoT
I'enoMHOE penaKkTHpOBaHHUE.

JEMOHCTPALIUSA)».
[IpakTiueckas pabora
«I TP (Monenb
aMIutipuKaIms Ha
Oymare)».
[IpakTrueckas padora
«Cua mpoMoTOopay.
[IpakTnueckas padbota
«Pemienue 3a1a4d Ha
TEHETUYECKUHN KOI».
[IpakTnueckas padbota
«DoNIUHT OEIIKOBY.
Hccnenoarenbckas
pabota
«Pacnpoctpanenue
AHTUOMOTHUKOPE3UCTEHT
HBIX OaKTEepUii».
[IpakTruueckas pabora
«Pabora B
COBPEMEHHBIX
reHeTH4eCcKuX 0a3zax
naHHbIX. [IpoBenenue
In silico ananusa

IIOCJIE0BATEIILHOCTEHN
TE€HOBY.
Tema 3. [Tonsitue o nekapctBax. [Ipunumne! | MccnenoBaTenbekas
dapmakoJa0orus MOJX0/1a K MMOUCKY HOBBIX paboTta «IKCrepuMeHTa
(28 u) JIEKapCTBEHHBIX CPEJICTB. 10 ONPEIECTICHUIO

CKpWHMHT U €r0 METO/BI.

ITytu BBenenus JIC.
dapMaKOKUHETHKA JIEKAPCTBEHHBIX
BeliecTB. BeachiBaHue
(abcopbius) nexkapctB. OCHOBHBIE
MEXaHU3MbI BCACHIBaHUSI.
TpaHCcHoOpT JIEKaPCTBEHHBIX
BelecTB. ['eHbl 1 Oesku nepBoin
dazbl Onotrpanchopmaruu. [lytn
BBIBEJICHUS JICKAPCTB U3
opranu3Ma. DKCKpelus u
anuMUHAIMS. ['eHbl 1 OenKu
BTOpOH (ha3wl OnoTpanchopmaium.
®apmakoguHaMuKa. [ 1aBHOE U
noboyHOEe, pe30pOTUBHOE U
MECTHOE, MIPSIMOE, HETIPSMOE U
pedyiekTopHOE NEeHCTBHE.

TOKCHYHOCTH BEIIIECTB
Ha apTEMUJTUSIX.
[IpakTuueckas pabora
«Kapra skcnipeccun
10(haMHHOBBIX U
CEPOTOHHMHOBBIX
peLenTOPOB B MO3Te
MBIIIEH .
HccaenoBaTenbckas
paborta
«lloBeneHueckue TeCThI
Ha ppIOKax Danio rario.
CBeTio-TeMHas
Kamepay.
HccaenoBaTenbckas
pabota
«lloBeneH4yecKkue TeCThl




Bunbl B3auMoAECTBUSA JIEKAPCTB.
CuHeprusM U aHTaroHus3M Ipu
COBMECTHOM JICVCTBUU
JIEKApPCTBEHHBIX BEUIECTB, UX
Pa3HOBUHOCTH
TpancMeMOpaHHBI CUTHAJIMHT.
TuIbl KJIIETOYHBIX PELENTOPOB.
MeMOpaHHBIC: HOHHBIC KaHAJIBI,
KATUIUTUYECKUE U COTIPSKEHHBIE C
G-0enkamu; BHyTPUKJIETOYHBIE:
UUTOIIA3MaTUYECKHE U SITACPHBIE.
MexaHn3MBbl TUTaHA-PELENTOPHOTO
B3auMoJencTBUs. CEeNIeKTUBHOCTh
(M30MpaTeaILHOCTD) JEHCTBUS,
CBSI3b «XUMUYECKasl CTPYKTypa —
dbapMakosioruyeckasi akTHUBHOCTb
BEILIECTB

PapMaKoJIOrH4eCKOr MOIYJISIUN
CHHANTAYECKON XOJIMHEPTUIECKON
nepenayu. MoseKynsipHbIi
MEXaHU3M JEHUCTBUS U
dbapmakonoruueckue cBorcTra M-
XOJIMHOOJIOKATOPOB,
raHTIMo00JI0KaTOPOB U
Kypapenogo0HbIX CPEACTB.
dapMaKoJIOru4ecKast peryJisiius
AKTUBHOCTH aJIpEHEPTUYECKOT0
cuHarnca. AIpeHOMUMETHUKH,
aJApeHO0JIOKATOPBI,
CHUMITATOJIUTHUKH.

MonekynsapHas (papMakoaorus
AHTUAJIJIEPTUYECKUX CPECTB.
['mcTaMHHOBBIE PELIENITOPHI: THUIIHI,
MOJIEKYJISIpHAsE OpraHU3alIHsl.
Crabunm3atopbl MeMOpaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIN MEXaHU3M
JeficTBUSA, OCOOEHHOCTH
KJIIMHUYECKOTO MPUMEHEHUSI, TOUKU
MIPWIOKEHUS JEUCTBUS
UHTHOUTOPOB JIUTTHTHBIX
MEINaTOPOB.

MexaHu3M OEeUCTBUS U
MIPUMEHEHHE TIPenapaTos,
CTUMYJIUPYIOUTUX MPOLIECCHI
nMMyHuTeTa. PapMakoJorudecKas

Ha priOkax Danio rario.
OTKpBITOE TIOJIEY.
UccnenpoBarenbckas
pabota
«IloBeneHueckue TeCThl
Ha pbiOkax Danio rario.
CraiiHO€ TOBECHUE.
[IpakTrueckas padora
«BnusiHue agpenanuHa
Ha CEpJICUHbIC
COKpaIIeHHs
(mporpaMMHOE
obecrieueHue)».
[IpakTuueckas pabora
«I'mcromornueckue
npenapaTbl UMMYHHOM
CUCTEMBI».
[IpakTuueckas pabora
«I'ucronoruueckue
npenapatbl HEPBHOM
CUCTEMBI».




XapaKTEPUCTHKA UHTEPIECUKUHOB:
MOJyYEHUE, MEXAHNU3M JICVCTBHS,
npuMeHeHue. OCHOBBI
maToU3HOIOTUN OCTPO(Ha30BOTO
OTBETa, MEINAIMS BOCITAJICHUSL.
MonekyJIsIpHbIA MEXaHU3M
POTUBOBOCHAIIUTEIBHOTO
JIEHUCTBUSA
[JIFOKOKOPTHKOCTEPOUIOB,
HECTEPOUIHBIX
IIPOTUBOBOCIIAJIUTEIBHBIX CPEJICTB.
[TonsiTre 0 HapKO3€ U HAPKO3HBIX
npenaparax. Kiietounsiii u
HEPBHBIM HAPKO3.
dapmakoJoruyecKas
XapaKTEPUCTUKA OTICIIbHBIX TPYIII
HApPKO3HBIX CPEJICTB.
[TocienoBaTenbHOCTD AEUCTBUS HA
LEHTPAIBHYIO CUCTEMY.
DU3NOIOrMYECKUM COH; (ha3bl CHA.
Bunpr Hapymennii cHa [lonstue o
MEIMKAMEHTO3HOM CHE U
CHOTBOPHBIX IIpenaparax
(runmHOTHKAX). MOJIEKYJISIpHbIC
aCIICKThI

Houuuenuuu. OnuaTHbie
peLenTOpPhl, X TUIIHI.
OHkedanuHbl U SHAOP(UHBI -
SHJIOTE€HHBIE JIMTAHAbl OMUATHBIX
peuenTopoB. AHTUIICUXOTUYECKOE
JICUCTBHE,

BIUSIHUE HA (QYHKIIUIO
3KCTPaIUPAMUIHON CUCTEMBI,
AMOITMOHANIbHYIO c(hepy, PBOTHBIIM
LEHTpP, ApTEPUATBHOE JaBJICHUE,
LHEHTP TEPMOPETYJIALUU.
MousekynspHble MEXaHU3MBbI
JIEUCTBUSI HEUPOJIETITUKOB,
BIIMSHUE HA JO(PaMUHOBBIE,
CEpOTOHUHOBBIE, APEHO- U
TUCTAMUHOBBIE PELENITOPHI, UX
JNEUCTBUE HA KIICTOUHbBIE
MeMOpaHbl, Ha IETIOHUPOBAHUE
TKAHEBbIX MOHOAMHUHOB.
[ToreHnMan-3aBUCUMBbIE HATPUEBHIE




KaHaJIbl KaK MUIIIEHU JIEHCTBUS
MECTHBIX aHECTETUKOB. CIIOCOOEI
WHTHOWPOBAHUS MTOTCHIIAAI-
3aBHCHMBIX HATPUECBBIX KaHAIOB

MCCTHBIMH aHCCTCTUKAMM.

Moayab «MoJiekyJIsipHbI€ 0CHOBBI cejieKIum» 9 kiaacce (68 yacon)

ouostorus (20 1)

HyxiienHOBbIE KUCTIOTHI.

OCHOBHBIE IPUHLIUIIBI CTPOEHUS.
MartpuuHble cuHTE3bl. Permkanys
OCHOBA KJIETOYHOTO JICJIEHUS. g
peIUIMKALUY. [IpakTnued
MyTtamuu. YTto BeI3BIBAET
n3meHenus B crpoenun [JHK.
[IprHIMIIBI penapanny.
Tpanckpunuus. I'eneTnueckuii

koz. Opranuzanysi FeHOMa BUPYCOB
IIpoTBOBUPYCHBIE CPEACTBA,
MEXaHU3MBbI UX JEHCTBHUS.
Opranuzaiusi reHoMa OakTepuit
AHTHbOaKTepUaIbHBIC TPEnaparhl.
Opranu3zaiusi reHoMa 3yKapuoT
I'enOMHOE penaKkTHpOBaHHUE.

Tembl OcHOBHOE coep:kaHue JesATe IbHOCTD
HIKOJIbHUKOB
Tema 1. OCHOBHBIE BEXU PA3BUTHS [IpakTuueckas pabota
MoJuexkyaspHasi MOJIEKYJISIPHON OMOJIOTHH. «Boinenenue [JHK u3

OaHaHay.
[IpakTuueckas paborta
«Mogens JIHK- —
purammy». [ IpuHIUIIBL

Kasi pabota
«Onpenenenue
KauecTBa IMpernapaToB
JIHK ¢ momorisro
CreKTpooToMeTpUm»
(mpu HATTUYKH
o0opyI0BaHUA).
[IpakTuueckas pabota
«PemmkaruBHas
MallliHa (Urpa-
JIEMOHCTPAILINS )».
[IpakTrueckas padorta
«I 1P (Monenb
aMIIMpuKaLus Ha
Oymare)y.
[IpakTuueckas paborta
«Cuna mpoMoTopay.
[IpakTuueckas pabora
«Pemienue 3a1a4 Ha
TEHETUYECKUU KOJ.
Tpaucisius.
[IpakTuueckas pabora
«DonauHT GEITKOBY.
Uccnenosarenbckas
pabota
«PacnpocTpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTEepUii».

[IpakTuyeckas padora




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

IIOCJIEN0BATEIBLHOCTEN
TE€HOB.
Tema 2. [Ipenmer reneruku. Kparkas Ponesas urpa
MouJiekyJisipHble HCTOPUS PA3BUTHUSA NIPEICTABICHUSA | «AJIJICTN.
OCHOBBI T€HeTHKH 0 HaCJIEICTBEHHOCTH. Hccnenosarenbckuii
(20 v) OT rena k npu3HaKy: Kak IpoeKT MyTareHHbIe
packpacuTh kota. Yto Takoe (bakTopsI.

npusHak? [IyTe OT rena o
npu3Haka. Myranuu. AJeny.
['eTepo3uroTsl ¥ TOMO3ZHUIOTHI.
JIoMUHaHTHBIE U PELIECCUBHBIE
aJUIEIIN.

['eHB1 CTPOAT OPraHu3M.
Bxitouenue u BBIKITIOYEHUE
OonpuIoro Habopa renoB. Kak
KJIETKU TIOHUMAIOT, KAKUE TEHBI
JIOJKHBI paboTaTh.

JIucKpeTHOE HaclIeJOBaHUE
IPU3HAKOB. 3aKOHBI MeHes:
OJIMH I'€H - OJUH npu3Hak. Cxema
CKpEeNIMBaHus. 3aKOH
eAMHO00pa3usi THOPUIOB MEPBOTO
NOKOJIEHNA. 3aKOH PACILETUICHUS
IpU3HaKa BO BTOPOM MOKOJIEHUHU.
3axoHbl MeHnesns: HECKOJIbKO
I'€HOB - HECKOJIbKO MTPU3HAKOB.
JurnOpuaHoe CKpelMBaHue.
He3zaBucumoe pacxoxaeHue
xpomocoM. CIernaeHHoe
HaCJIeI0BAHHUE.

B3aumopeiicTBrue TeHOB.
AJNIebHOE U HeaJUIeNIbHOE.
Onpenenenue noia. [lonossie
XpoMocOMBI. CaMIIbl U CaMKH.
Bnusuaue gpakTopoB okpyskaromiei
cpenbl. XpOMOCOMHOE
ornpenenenue nojua. [lonoseie
xpoMocoMmsbl. [Tpobrema
JOIIOJTHUTENIBHON X-XPOMOCOMBI Y
KEHIIUH. Tpex1BETHbIE KOILKHU.

Ponesas urpa «Cyanba
KJIETKW». [ eHbI-
IIEPEKITIOYATENH.
[IpakTueckoe 3agaHue
«ANTOPUTMBI 1JIA
KJIETOK).
[IpakTueckoe 3ananue
«Enunoobpasue
IIEPBOT0 MTOKOJICHUSD.
[IpakTueckoe 3agaHue
«Pacuensienue Bo
BTOPOM MOKOJIEHUW.
HUccnenoBaTenscKkuil
IPOEKT «3aKOHBI [ .
Mengens B
JOKCIIEPUMEHTEY.
[IpakTueckoe 3ananue
«Pemerka I[lenneray.
[IpakTyeckoe 3agaHue
«Hacnenosanue,
CLICIIJIEHHOE C ITOJIOM.
[IpakTyeckoe 3aHsATHE
«B3anmopaencTBus
Ie€HOB (MOJEIUPOBAHUE
CHUHTE3a U TPaHCIoOpTa
IUTMEHTA B KIIETKY ).




Tema 3.
MoaexkyasipHbie
OCHOBBI CeJICKIMHU
(28 u)

['eHbI B OMyJISIIUSAX: BEIUKOE
paBHoBecue. [lonmymsanusa. YacTorsl
BCTPEUAEMOCTH MPU3HAKA U
ajuters. Y paBHeHue Xapau-
Baitn6epra. [Tomymnsimmn
MEHSIOTCSI: YUCIIEHHOCTD,
MUTpaIs U BBIOOP Cympyra.
DaKkTOpPHI, KOTOPHIE BHIBOISAT
MOMYJISIIUIO U3 PaBHOBECUST Xap/v-
Baitn6epra. UucneHHOCTh
nonyisinuu. Ponesas urpa
«3ddekt ocHoBarems». peiid
reHoB. Myranuu. Hecirygaiinoe
ckpemuBanue. N3oismusi.
[Tonmynamnuu MEHSIFOTCS:
€CTECTBEHHBIN 0TOOp. MexaHusm
JIEUCTBUS €CTECTBEHHOT0 0TOOpA.
JIBIKyIuii oToO0p.
MoaudukaroHHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOEHHOCTH MOJU(DUKAITMOHHON
u3MeHunBocTU. HacnenoBanue
KOJIMYECTBEHHBIX MPU3HAKOB.
KonuyecTBeHHbIE MPU3HAKY.
CpenoBast ”BMEHYHUBOCTh
npusHaka. Koadduruent
HACJIEIyeMOCTH npu3Haka. OTBeT
Ha otOop. [Touck renon
KOJIMYECTBEHHBIX MPU3HAKOB.
OIHOHYKIICOTHIHBIC BAPUAHTHI
reroB. JIHK-uum. IlotHOreHOMHBIN
aHaJIU3 acCOIUAINM.

«OMBI» HaJTI TEHOMOM.
[Toctrenomuas spa. OOpaTHas
reHeTuka. «OMUKCHBICY
uccinenoanus. [Iporeom,
MeTaboaom. JloMmecTukanus u
IEHTPbI TCHETUYECKOTO
pazHooOpa3sus. [loucku pactenuii ¢
«XOPOITUMI» TPU3HAKAMH JIJIS
yenoBeka. LleHTpbl reHeTUYeCcKoro
pasHooOpasus. Hukonaii BanoBu4
BaBuos. Cenexuusi.
KomOunarnmonHast u ru0puHast
cenekuus. ['erepo3uc.

[IpakTueckoe 3agaHue
«YacToThl aieneu,
TE€HOTUIIOB U
(EHOTHUTIOBY.
HccnenoBarenbckuii
MPOEKT «AHAIN3
TEHETUYECKOUN
CTPYKTYPBI MOMYJISIAN
(Ha OCHOBE 3aKOHA
Xapau-Baiinbepra)y.
Ponesast urpa «3¢dekr
OyTBUIOYHOTO
TOPJIBIIIKAY.

PosnieBas urpa
«EcTecTBEeHHBIN
0TOOp».
UccnenoBarensckue
paboThI
«MoaudukanmoHHas
U3MEHYUBOCTD
pacTeHuil B mpeaenax
Balllero MecTa
KUTEIbCTBAY.
[IpakTueckoe 3ananue
«ATPOHOMBD».
[IpakTueckoe 3ananue
«I'omouiornueckue
PsIABI HACJIEACTBEHHOM
U3MEHYUBOCTI.




CoXpaHUTh U U3YUUTH T€HBI, YTOOBI
MeHATh Oyaymiee. Kak mpaBuibHO
xpaHuTh rensl. Komtekuu
T€HETUYECKUX PECYPCOB PACTECHU.
[IpakTukym u/unu
MCCIIEIOBATENIbCKUM TTPOEKT:
MeTo/bl Ky TbTUBHPOBAHUS 1N Vitro
JJIs1 COXPAHEHUSI TEHETUYECKUX
PECYpPCOB pAaCTEHUM U JJIst
YCKOPEHHOM CEJICKLINHT
['eHeTHUECKME LIECHTPHI B HAILIEH
cTpane. ['1e 3aHnUMaroTCs
TEHETUKOW U TECHOMUKOM JUIST HY KT
CEIBCKOI'0 XO3SMCTBA.




