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IHOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma  BHeypouHoul — gestenbHocTH — «buonorus.  I[IpoekTHO-
UCCJIEI0BATENbCKas JeATEeIbHOCTB.O-9 Kiacch» sl oOydaronmxcs 5-9 KiaccoB Ha
YpOBHE OCHOBHOTO o0OIIero o0pa3oBaHUsi COCTaBjieHa Ha OCHOBe TpebOoBaHUM K
pesynbTatam ocBoenus denepanbHol 00pa3oBaTeIbHON MIPOrpPaMMbl OCHOBHOTO
obmero oopaszopanus (nanee OOII) u DenepanbHOTO rOCYIaPCTBEHHOTO 00pa30BaTEILHOIO
CTaHJapTa OCHOBHOro oOmero ooOpa3zoBanus (gaiee — ODPI'OC 0OO00O), a Takxe
OpUEHTHpOBaHAa Ha IIeJIeBble MPUOPUTETHI, chopmynupoBaHHbie B [IpumMepHoil mporpamme
BOCITUTAHUSI.

Pabouas Iporpamma BHEYPOYHOU NEATCIBHOCTH «bunonorus. [IpoexkTHO-
HCCIIeIOBATENbCKAsT e TEIBHOCTh.5-9 Kilacchl» pa3paboTaHa B COOTBETCTBHUH C:

- 3akoHOM P® «O0 obpazoBanuu B PO» Ne 273 ot 29.12.2012 r.,

- Ilpukazom Munnpocsenienusi Poccuiickoit ®enepamuu ot 31.05.2021r. Ne287 «O0
yrBepxkaeHnn denepaibHOro0 rocyJapcTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa OCHOBHOI'O
oO1ero oOpazoBanus» (3apeructpupoBano B Muntocte Poccun 05.07.2021r. Ne 64101);
-Ilpukazom MunnpocBemenus Poccuiickoii ®epepanuu ot 18.05.2023r. Ne370 «O06
yrBepkaenun  DenepanbHOil  00pa3oBaTENbHOM  MPOrpaMMbl  OCHOBHOTO  OOIIEro
oOpazoBanus» (3apeructpupoBaHo B Muntocte Poccun 12.07.2023r. Ne 74223);

- OcHOBHOI 00pa30BaTeIbHONM MpOrpaMMoii OCHOBHOTO o01ero oopasoBanust ' bOY COII
noc. Kpacublii CTpourelsb.

OOpazoBaTenbHbI MPOLECC OCYLIECTBISETCA C MCIOJIb30BAaHUEM YUECOHHUKOB,
y4eOHBIX MOCOOMM, BXOASIIMX B ACHCTBYHOUIMHN (denepalbHblii nepeueHb. [lepedeHb
Y4eOHUKOB €KETOTHO YTBEPKIACTCS MPUKA30M JUPEKTOPA IIKOJIBI.

[Iporpamma Kypca BHEYpOUHOH IEATEILHOCTH paccuyuTaHa Ha S JieT oOyueHus — 34
yaca (1 gac B Heaelo).

PaGouast mporpamma pa3paboTaHa B COOTBETCTBHH C COACPKAHUEM M CTPYKTYPOii
paboueit  mporpamMmbl 1o  yueOHoMy  Kypcy  «buonorms.  IIpoekTHo-
MCCIIEI0BATEIHCKAS JEATENLHOCTb. 5-9 KJIACCHI», https://edso0.ru/wp-
content/uploads/2023/08/BY JI_ITPII-kypca-BHEYPOUHOU-AeATENbHOCTU-broorns-
9-9-knacc.-111J[-ocHoBHOE-00111ee-00pa3oBanue _Hogas.pdf



https://edsoo.ru/wp-content/uploads/2023/08/ВУД_ПРП-курса-внеурочной-деятельности-Биология-5-9-класс.-ПИД-основное-общее-образование_Новая.pdf
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https://edsoo.ru/wp-content/uploads/2023/08/ВУД_ПРП-курса-внеурочной-деятельности-Биология-5-9-класс.-ПИД-основное-общее-образование_Новая.pdf

AKTYyaJIbHOCTh M Ha3Ha4YeHHe nporpammsl. [Iporpamma paspaborana B
COOTBETCTBUHC TpeboBaHusMu DeepaibHOr0 rOCy1apCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOT'O OOIIer0 0Opa3oBaHusl, OPUCHTUPOBaHA HAa 00ecrieYeHne
MH/IMBU1yaJIbHBIXTIOTPEOHOCTEN 00yUYaroIMXCsl U HalpaBJjieHa Ha JOCTUKEHHE
TUTAHUPYEMBIX PE3YJITaTOB OCBOEHUS IPOrPaMMbl OCHOBHOT'O 00IIIEro 0Opa3oBaHus ¢
y4eTOM BbIOOpa Y4aCTHUKaMH 00pa30BaTEIbHBIX OTHOLLIEHUI KypCOB BHEYPOUHOU
AESITENIbHOCTH. JTO MO3BOJSIET 00E€CIIEYNTh €IUHCTBO 00SI3aTEIBHBIX TPEOOBAHUIA
®I'OCBO BceM MPOCTPAHCTBE IIKOJILHOTO 0Opa30BaHusA: HE TOJIBKO HA YPOKE, HO U 3a
€ro IpeeiIaMHy.

AKTyaJIbHOCTh ~ peajiu3allud  JAaHHOM  M[porpaMMbl  OOYCJIOBJIEHa  CaMoii
0COOEHHOCTBIO ITPOEKTHO-UCCIEA0BATEIBCKON AESITENBHOCTU. DTa AEATEIBHOCTD JIEKUT
B OCHOBE [T03HABATENILHOIO HHTEpEca peOeHKa, SBJIAETCS 3aJJ0T0OM YMEHUS TJIaHUPOBATH
mo0ble JEUCTBUS M BaXHBIM YCIOBHMEM YCHEIIHOW peanu3auuu uaed. JloOwie
M3MEHEHUS COBPEMEHHOI'O OOIIECTBA CBSI3aHbI C MPOEKTaMHU M WCCIEAOBAHMSIMHU — B
HayKe, TBOpYECTBE, OM3Hece, OOIIECTBEHHOM »M3HU. [l03TOMy Ba)KHBIM 3JIEMEHTOM
pa3BUTUSL JIMYHOCTH OOydarolerocs sBisgeTcd (OPMUPOBAHUE OCHOBHBIX HABBIKOB
IIPOEKTHOUCCIIEA0BATEIBCKON IEATEIbHOCTH.

[IporpamMmoii npeaycMOTpeHO (POPMHUPOBAHHE COBPEMEHHOTO TEOPETUUYECKOTO
YPOBHSl 3HAHHUH, a TakKe€ U MPAKTUUYECKOro omnbiTa paboThl ¢ JabOpaTOpHBIM
000pyZl0OBaHUEM, OBJIAJICHUE NpPHEMaMHU HCCIEI0BATEIbCKON AESITENbHOCTU. MeTo bl
OpraHu3alMi  O0pa3oBaTENbHOM M  HAYYHO-HCCIEHOBATEIbCKON  JESTENbHOCTU
MpeayCMaTpUBaOT (POPMUPOBAHUE Yy OOYyYarOLUIUMXCS HECTaHAAPTHOTO TBOPYECKOIO
MBIIUIEHUS, CBOOO/IbI CAMOBBIPAKEHUS U MHIUBUAYATbHOCTH CYXKACHUM.

JUisi mojgHOro ywera MNOTPEOHOCTEW Yy4YallUXCS B MpOrpaMMe HUCIHOJIb3YeTCs
I GepeHIMPOBaHHBIA  MMOAXO0MA, YTO CTUMYJIUPYET Yy4allerocss K YBEJIUYEHUIO
HOTPEOHOCTH B MHIMBUYyaJIbHOM, NHTEIUIEKTYaJIbHOM U MIO3HABATEIbHON JIEATEIbHOCTH
M pa3BUTUI0O  HAYyYHO-MCCIIEOBAaTEIbCKUX  HaBbIKOB.  IIporpamma  craHer
BOCTpeOOBaHHOM B MIEPBYIO OYEPE/Ib MIKOJIbHUKAMHU, KOTOPHIE HMEIOT CTOMKHUI WHTEPEC
U COOTBETCTBYIOUIYI0 MOTHBALMIO K H3YYEHHUIO NPEIMETOB €CTECTBEHHO-HAYyYHOI'O
[IUKJIA, ECTECTBEHHBIM HayKaM M TEXHOJIOTHSIM.

B nozxpocTkoBOM BO3pacTe ydamuecs MposiBIISIIOT CBOKO 3aMHTEPECOBAHHOCTD B TOM
WIM HWHOM 00JIacTU 3HAHWM, HAyYHOM HAMNpaBICHUM WIM MPOPECCUOHATBHON
nesiTenbHOCTH. TakuMmM 00pa3oM NPOUCXOIUT (QOpMUPOBAHUE IO3HABATEILHONM U
npodeccoHanbHON COCTaBISAIONIEH JTUYHOCTH, MIOMOTAET yYalleMycCsl B ONpPEIEICHUU
OyAylIero *U3HEHHOTO MYTH U B MPOPECCHOHATBHOM BBIOOpE MOCIE OKOHYAHUS IIKOJBI.
[Tono6HOrO pona 3aMHTEPECOBAHHOCTh CTUMYIUPYET MOCTOSTHHOE JKEJIaHUE IIKOJIbHUKA
K MO3HAHUIO HOBOTO, PACHIMPEHHUIO U YIIIyOJEHUIO COOTBETCTBYIOIIMX 3HAHUH, U



MOJIYYEHHI0 HOBBIX B TOM YHCJIE€ MPAKTUYECKUX HABBIKOB, a TaKXXE€ MOTHBUPYET
y4alerocst Ha mpoQopueHTaIHUIO.

[Iporpamma HailesieHa Ha MOMOIIb peOEHKY B OCBOSGHHUM OCHOB OpraHM3alluu U
OCYIIECTBJICHUSI COOCTBEHHON MPOEKTHO-UCCIEI0BATEIbCKON NEATEIbHOCTH, 8 TaKXKe B
OpUOOpPETeHUH  HEOOXOIUMOIO  OmbITa g paboThl HAJ  WHIUBUIYAIbHBIM
UCCJIeIOBaHUEM WM MpoeKToM. [IporpaMMa MOMOXET MIKOJIBHUKY B O0Jee rIyOOoKoM
U3YYEHUH MHTEPECYIolel ero 00JacTu eCTECTBEHHBIX HAyK, a TakKe B MPUOOPETEHUU
BaXKHBIX COIIMAJIBHBIX HAaBBIKOB, HEOOXOJMMBIX [JISi MPOAYKTHUBHOM COIMANM3allud U
(bopMHUpPOBaAHUS TPAKIAHCKON TTO3UITUU:

\y/ 0 HaBbIKA CaMOCTOSATEIBHOIO peiCHUs AaKTyaJIbHBIX MCCICA0OBATCIBCKUX WIIN
IMPAKTHYCCKUX 3aadda4d, BKIIOYAOIICIO B cels YMCHHUC BHIACTbL MW aAHAJIU3UPOBATH
HpO6H€MBI, HYy>XKITaromuecsa B PCIICHHH, YMCHHC OCTAJIbHO HpOpa6aTLIBaTB )51
PCaAIN30BbBIBATH CITOCOOBI pa6OTI)I C HUMH, YMCHHC IINIIAHHUPOBATb CO6CTB€HHYIO pa60Ty
U CaMOCTOATCIIBHO KOHTPOJIHUPOBATh CBOC IIPOABHIKCHHUC K JKCIIACMOMY PC3YIIbTATY,

¥ 0 HaBbIKa TeHEpUPOBAHUSA M O(GOPMIICHHS COOCTBEHHBIX HJEH, OOJICUEHUS UX B
yA0OHYIO AJI pacupocTpaHeHus Gopmy;

Y0 - HaBbIKA YBAXHUTEIBHOTO OTHOIICHHMS K UYKHM B3[UIAAaM W HAESM,
opopMIIeHHBIM B paboTax Jpyrux JIOJeH, Jpyrux aBTOPOB — BIIAJICTBIEB
WHTEJUICKTYaJIbHON COOCTBEHHOCTH;

Y0 wHaBblka IyOJIMYHOTO  BBICTYIUICHHMsS Iepel  OOJNBLION  ayJAuTOpHEH,
apryMEHTHUPOBaHUS W OTCTAaMBAHUS CBOEH TOYKM 3PEHHUS, OTBETOB HA BOIPOCHI
CBEPCTHHKOB M B3pPOCIbIX, YOSKICHUS APYTUX B CBOEH MpaBOTE, MPOJBHKEHUS CBOUX
UeH;

¥ 0 HaBbIKa pabOTBI CO CIIEIHATM3HPOBAHHBIMA KOMIIBIOTEPHBIMH IMIPOIPAMMAaMH,
Ja00paTOPHBIM  00OpPYJOBAHUEM, TEXHUYECKUMHU YCTPOMCTBAMH, OHOIUOTEUHBIMU
dboHmaMU W UWHBIMH  pecypcamMH, C KOTOPbIMH MOXET ObITh  CBsI3aHa
MIPOEKTHOMCCIIEIOBATENbCKAS IEATEIbHOCTD IIKOJIbHUKA.

Kpome Ttoro, pabora mIKOJbHHMKA HaJ TMPOEKTOM WM HCCIEJOBAaHUEM OyaeT
CIOCOOCTBOBATh U PA3BUTHIO €T0 aJIEKBATHOM CaMOOIICHKH.

BapuanTsl peasu3zanuu nporpaMmmsl 4 popmMbl poBeIeHUsI 3aHATHIA.

JlanHasi mporpaMMa paccuyuTaHa Ha paboTy cO IIKOJbHUKaMu 5-9 KIaccos.
Ilenarory BakHee aKLUEHTHUPOBATh CBOE BHUMAHHUE HE CTOJIBKO HA KauyeCTBE pe3yJibTaTra
IPOEKTa WM UCCIIEeI0BAaHUS, CKOJIBKO Ha TOM, YTOOBI YUaIIHMIiCs MoTydasa 3HAaHUS B TOM
YHCJIE U Y€pe3 BBIINOJIHECHUE IPAKTUYECKOTO 3a1aHUs, 1eIaJl BBIBOJBI U YMO3aKIIOUEHUS
Ha OCHOBAaHMM CBOEr0 MCCIEIOBAaHUsA, YYWJICA CpPaBHUBAThb €ro pe3yJbTaTbl C
TEOPETUYECKUM MaTe€pUalOM M HCCIEHOBAHUSIMU JIPYTUX IIKOJbHUKOB. Takum



00pa3oM, MIKOJBHUK OCBOUT OCHOBBI MPOEKTHO-UCCIEAOBATEIbCKON IEATENBHOCTH U
IpUOOPETET HaBbIK KPUTHUECKOTO OTHOIICHUS K MaTepUaly.

[Iporpamma pa3zbuta Ha MOMAYJIH, KOTOPHIE MOTYT OBITh HCIOJIb30BaHbl JHMOO
4acTU4HO, JOO monHocThio. Tak Moaynb «Kak IKHMBOTHbIE M pacTeHUs
IpUCIOCa0INBAIOTCS (IBOJIIOIIMOHHAS SKOJIOTUS) Tpearnoiaraercs Jyisi u3ydyeHus B 5
wm 6 kmacce B Teuenue oaHoro roga (34 waca B rom). Moaymu «OCHOBBI
pacTteHueBoACTBa» M «buoTtexHonorus» paccuuTaHbl Ha 68 4yacoB U MOTYT OBITH
peann30oBaHbl B TeUeHUHU 2-X JieT (mo 34 Jaca B o) wiu B TeueHuu 1 roga (68 gacoB B
ron). Bo BTopom ciydae BO3MOXHO TpoxoxkaeHue oboux wmoayinerd («OCHOBBI
pacTeHueBOACTBa» B 7 wim 8 kinacce, «bnotexnonaorun» B 7 wim 8 kinacce). AHAJOTHIHO
Moyl «MoJIeKyJIIpHbIE OCHOBBI (PU3HOJIOTUH U (PapMakoJorun» U «MoeKyIsipHbIe
OCHOBBI CEJIEKIIMM PACCUUTAHBI Ha 68 4acOB U MOTYT OBITh PEAIM30BaHbl B TEUEHUH 2X
net (mo 34 yvaca B roa) wid B TeueHun 1 roxa (68 vacoB B roa). Bo BTopom ciyuae
BO3MOXHO TPOXOXKJIeHUE 000ux Moayiei («MosekyysipHble OCHOBBI CEJIEKIIUU» B 8
kJacce, «MoseKyIapHbIe OCHOBBI (PM3HOJIOTHH U (hapMakosorum» B 9 kiacce).

MOXHO pEKOMEHAOBaTh HCIOJIb30BaTh MOAYyJIU «Kak XMBOTHbIE M PACTEHUS
npucnocadiauBatTcs», «OCHOBBI pPacTEHUEBOJCTBA», «MOJEKyJISIpHbIE OCHOBBI
CEJICKIIMM» B Ka4e€CTBE HEMPEPHIBHOTO 00pa3oBaTenbHOro 1ukia (5-9 kiacc mo 1 yacy B
HEJeNI0) JUIsl KJIACCOB arpoOMOTEXHOJIOTMYECKOW HampasieHHocTH. Moaynn «Kak
KUBOTHBIC M pAaCTeHUsl mpucnocadiuBarotcsy, «buorexHonorun» u «MoJeKyIsIpHbIC
OCHOBBI ()M3HOJIOTUU U (DapMaKOJIOTUM» B Ka4eCTBE HEMPEPHIBHOTO 00pPa30BATEIBLHOIO
mukia (5-9 kmace mo 1 yacy B Hememo) IS KJIacCOB OHMOTEXHOJOTHYECKOTO WU
MEIUIIMHCKOTO HaIpaBJICHUH.

B3aumocBsa3p ¢ nmporpammoii BocnutaHus. [Iporpamma Kypca BHEypO4yHOM
JesTeIbHOCTH pa3paboTaHa C yYeTOM PEKOMEHIAMA MPUMEPHOW MPOrpaMMbl
BOCITUTAHUS, YIUTHIBACT MICUXOJIOTO-TIEIArOTMYECKIE OCOOCHHOCTH JJAHHBIX BO3PACTHBIX
KaTeropuii. ITO MO3BOJIACT HA MPAKTUKE COSAMHUTH OOYYaIONIyI0 M BOCIHUTATEIHHYIO
NEATENIbHOCTh MeJarora, OpUeHTUPOBATh €€ HE TOJIbKO HAa MHTEJJIEKTYallbHOE, HO U Ha
HPaBCTBEHHOE, COIUATILHOE pa3BUTHE peOeHKa. DTO MPOSIBISAETCS:

¥ 0 B mpUOpHUTETE JTUYHOCTHBIX PE3yJIbTATOB PEATH3AIUH MTPOrPAMMBI BHEYPOUHOM
NEATENIbHOCTH, HAWEAIIMX CBOE€ OTPAKEHUE M KOHKPETU3ALMIO B NPUMEPHOMN
IporpaMMe BOCIIMTAHUS;

%’/ 0 B BO3BMOKHOCTH KOMIIJICKTOBAHMS Pa3HOBO3PACTHLIX T'PYIIT IJIA OpraHu3aluu
HpO(l)OpI/IeHTaI_II/IOHHOI\/'I ACATCIIBHOCTH  IMIIKOJIBHUKOB, BOCIIMTAaTCIIBHOC 3HAYCHHC
KOTOPBIX OTME€YACTCS B HpHMCpHOﬁ nporpaMmMe BOCIIMTAHUA;

Y0 B WHTEPaKTUBHBIX (OpPMax 3aHATHH IS MIKOJHLHUKOB, OOECIIEYHBAIOIIIX
0OJIBIIYI0O KX BOBJEUYEHHOCTh B COBMECTHYIO C IE€JAaroroM M JApPYTUMHU JETbMU
JESITEIbHOCTh U BO3MOXHOCTh 00pa30BaHUsl HA €€ OCHOBE JIETCKO-B3POCIBIX



OOILIHOCTEM, KIIIOYEBOE 3HAYEHHE KOTOPBIX U1 BOCHHUTAHUS IOAYEPKHBAECTCS
IPUMEPHON TPOrpaMMON BOCITUTAHUS.

Oco0enHocT padoThI yYUTEJIA MO NpPorpaMme. 3a/1a4a yUYUTENSI COCTOUT B TOM,
9TOOBl  CONPOBOXAATH IMpoOIeCC MPOPECCHOHATILHOM OpPUEHTAIMU  IIKOJbHUKA,
pacKpbIiBasi MOTEHIIMAJ KaXKJIOTO Yepe3 BOBJICYEHHUE B MHOTOOOPA3HYIO NEATEIbHOCTD,
OpraHU30BaHHYIO B pa3HbIX Popmax. [Ipu 3TOM pe3ynbratoM paboThl yUUTENS B IEPBYIO
odepellb SBISETCA JIMYHOCTHOE Pa3BUTUE ydalleroca. JIMYHOCTHBIX pe3yJIbTaTOB
YUUTENh MOXET JOCTUYb, YBJIEKas YYEHHMKAa COBMECTHOW M MHTEPECHONM UM 000UM
NEeSATENbHOCThIO, yCTaHABIUBAs BO BpeMs 3aHATUH J00pOXKenIaTenbHYIO,
MOJJICPKUBAIOIIYI0 aTMOc(epy, Hachlllas 3aHATUS LEHHOCTHBIM COJEPKAHHUEM.
[IpumepHas cxema nIpOBEACHUS 3aHATUN 110 TPOTPAMME:

1. OOBsicHEHHE TEOPETUYECKOTO MaTepUaa Mo TEMeE.

2. TlogroToBKa K SKCHEPUMEHTATBHOMY 3aHATHIO, OOCYXKICHHUE OOBEKTOB IS
MPAKTUYECKOTO 3aHSATHUS.

3. HpOBCI[CHI/Ie IMPAaKTHICCKOI'O 3aHATHUS — OCHOBHAA 3aa4a OCBOCHHUC MCTOAOJIOTUH
JaHHOTI'O 3KCIICPUMCHTA.

4. [lo OKOHYaHUU TPEHJIOKUTH JETSAM, KOTOPbIE 3aWHTEPECOBAIUCH JaHHBIM
AKCIIEPUMEHTOM, Pa3BUTh €TI0 B HCCIEI0BATEIbCKUN MPOeKT. [ 3Toro HeoOXOoAUMO
o0CyauTh OOBEKTHI, KOTOpPBbIE YUYEHHK OYJEeT WCCIeoBaTh, COCTaBUTh IUIAH
JKCIIEpUMEHTA.

5. TloMOYb yUyEeHUKY IPOAHATU3UPOBATH PE3YJIbTATHI AKCIIEPUMEHTA.

OueHnTh pe3ynbTaThl MPOEKTHO-UCCIEA0BATEIBCKON AEATEIbHOCTH IIKOJIBHUKOB
MOXHO B TpoLecce 3allUThl HMMH CBOMX pabOT B paMKax IIKOJIbHOU
HAYYHOIIPAKTUYECKOW KOH(EpEeHIINH.

COJIEPKAHUE KYPCA BHEYPOUYHOM JEATEJbHOCTHU

Moayar «Kak  KMBOTHble M  paCcTeHUs] MPHCHOCAOIUBAKOTCI»
(3BOJIIOIHOHHASIIKOI0THS) 5-6 KiIaccwl (34 yaca)

1. Mot uccneoyem scuevte oovexmet (6 uacos)

CBoiicTBa M CTPOCHHE >KMBBIX OpPraHU3MOB (CTpOCHHE KieTku). Bum, ocobp —
OpraHu3M Kak eauHas cucteMa. Apantanuu (mpucnocobiienusi). [TonsTue romeocrasa
AKUBOTO opranu3zma. CriocoObl ero nojaepKaHusl.

[lonsitue BapuaTUBHOCTH TMpu3Haka. WccnepgoBatenbckue pabotrel «Bce mm
(cuHUIBI, 6K, Oepe3bl U T.1.) OAMHAKOBEIE? DOTOKBECTY.

Orpannuenus Mopdosornuecknx u ¢usnojgorndeckux amantanuii. [lodemy
OpraHU3Mbl HE CTAHOBSTCS OCCKOHEUHO OOJBIIMMH, MAJICHHKUMU, BCESTHBIM.



[IpakTiueckas padora «CocTaBisieM KHUTY PEKOPJIOB PACTEHUN U >KUBOTHBIX HAIIETO
Kpasi».

2. Bausinue okpyscatowieii cpedsl na rncugswle opeanusmol (12 uacos)

dakTopbl OKpyXarouiel cpeabl (adMoTHUEecKue, OMOTHYECKUE, aHTPOIOTCHHbBIE).
[Ipumepsl  aOuoTHueckux (HaKTOPOB, OKa3bIBAIOIIMX OCHOBHOE BIIMSHHE Ha
KU3ZHENIEATEIIbHOCTh JKMBBIX OpPraHMW3MOB: TEMIIEpaTypa, CBET, BJIQXKHOCTb.
[TpakTiueckoe 3anstue «L[Ber u Temuo» (KyOWKH JibJja B3BECHUTb, MOJOKHUTH B YAIIKH
Ilerpu Ha pasHOLBETHYIO OyMmary, yepe3 30 MHHYT B3BECUTHb 3aHOBO — KTO OBICTpee
pactasin). [IpakTueckoe 3anatue «Uto pacTBopsieTcst B BoJe» (3KcrepuMeHT <« Kuakuii
nom»). [Ipaktudeckoe 3anstue «/Juddysus Bemects B Boae (pacTBOphI)», «/IBrxeHue
pacTBOopoB Mo 1BeTKy». llpaktnueckoe 3anstue «Jleg mmaBaer B Boje (aiicOepru,
3aMep3aHue BoAoeMoB)». [IpakTuueckoe 3anstue «Jlen nmpu 3aMmep3aHuM pacIIupIETCs»
(pa3pymieHue kaMHs (TOYBOOOpa30BaHUE), 3aMEP3AHUE KIIETOK).

OcCHOBHBIE ~ 3aKOHOMEPHOCTH  HIPUCIOCOOJNIEHHS  KUBBIX  OPraHHU3MOB K
abuotnueckum (aktopaM. IlpucrnocobieHrns K OCHOBHBIM aOMOTHYECKUM (haKTopam:
TeMIeparypa, BIaXXHOCTh M cBeT. lIpaktuueckoe 3anstue «lllyba» (kKyOuku mbaa
3aBEPHYTh B pa3HbliiMaTepual, B3BecuTh). [Ipaktuueckoe 3anarue «I[IurMmeHThI»(MOXKHO
pa3lieuTh Ha BaTMaHe KpacuTenu u3 ¢uomactepoBy. [Ipaktuueckoe 3anstue «Kak
YKUBOTHBIE JIaBAIOT B BOJIe» (DKCIEPUMEHT C MUIETKOM ).

Uccnenosatenbckue padoThl «BiausHue cBeta (Teria, BIaKHOCTH, COCTaBa MOYBBI)
Ha pACTEHHMsS] B €CTECTBEHHBIX WJIM HCKYCCTBEHHBIX YCJIOBHUSAX» (HA JIOCTYITHOM
Marepuarne).

3. Bzaumooeiicmeus scuevix opeanuszmos (4 uaca)

buortnueckune (bakTophI. 3aKOHOMEpPHOCTHU pa3BUTHS MEKBUIOBBIX
B3auMooTHoIeHUH. KoaBomtonus (XMIHUK-)KEPTBA; MApa3UT-XO35IMH) DBOJIOLMS
ctpateruii  noOwiBaHust numu. CoumanbHOCTh.  Bunabl-Bcenenusl.  Ilepedenn
pacTeHUMBpeUuTENCH. UccnenoBarenbckast pabota «Habmronenus 3a
B3aUMOOTHOIICHUSIMA KUBOTHBIX TPU JOOBIBAHUW MHUIMU (KOPMYIIKHA JJISI TITHL, JJIs
TOPOJICKUX WJIM CEJIbCKUX JKUBOTHBIX). BeO-kamepo». UccnenoBarenbckas padboTa
«PacnpocTpaHeHne BUIOBCUHAHTPOIIOB B HAILIE MECTHOCTH.

4. Yenoesek 6 ycusnu pacmenuii u sxcueomuuix? (6 uacos)

AnTponorennsie paxtopsl. [IpaBaa au, 4To MEPBOOBITHBIE JIFOAM KUIU B TAPMOHUU
¢ npuponoil. OToMalIHUBAaHWE U NPUPYYECHHE )KMBOTHBIX M PACTEHHUI. 3a4yeM cracarh
BBIMHUPAIOIIME BUJIBI, KaK 3TO JeyaTb. KylnbTypHBIE pacTeHHMs M UX JMKHAE IPEIKH.
[ToueMy BakHO MX cOXpaHsThb. PasHOOOpa3ue KyJIbTypHBIX PACTEHUN M MX 3HAYCHHE B
KU3HU yenoBeka. KpacHas kaura Baeit Teppuropun. Oco0o oxpaHsieMble TEPPUTOPHH,
3anoBegHUK Poccum u Mmumpa. Ilpaktuueckass paborta «PazHooOpasue KyJabTypHBIX
pacTEeHUN B BalllEeM PETHOHE.



UccnenoBatenbckas pabota «BnusHue aHTpPOMOTreHHBIX (PAaKTOPOB HA pa3BUTHE
pacTeHul B TOPOJIe/HACETIEHHOM ITYHKTE.

Okckypeusi/mpaktudeckas padbora «OOIIT B BameM pernoHe — YHHKaIbHBIC
OOBEKTBI TPUPOABDY.

5. Okonozuueckue nuwmu (6 uacos)

buocdepa — ongHa u3 BaxkHeumux obosouek 3emiau. UTo Takoe «IKOJIOTHYECKUE
HUIIM» W Kak OHM QopMupyroTcsi? DopMUpOBaHUE 3HAHMM MO OMOPA3HOOOPA3UIO
KU3HCHHBIX  (OpM,  TOBEJACHYECKHUX  MPUCIIOCOONeHUH,  MoauduKaruoHHas
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PacTuTenpHbie cOO0IIECTBa U UX TUIBL. Pa3zButue
Y CMEHBI PACTUTENIBHBIX COOOIIECTB.

HccnenoBarenbekue pabOThl «IKOJIOTMUYECKUE HUIIM BOKPYr T€0sS — ONHMCAHHE
(pakTopoB OKpyxkaroueil cpenp». HMccnenoBarenbckue padboThl «DeHOJOTHYECKUE
HaOJIOCHUS.

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

Yro-Takoe pacTEHUEBOJACTBO: OCHOBHBIE (DAKTOpPHI BBHIPAIIMBAHUS PACTCHHIA.
Ucropust pazButus arpoxuMuyeckux 3Hanuii (padotsl M.B. Jlomonocosa, FO. JInbuxa,
Bbyccenro, B.B. JlokyuyaeBa, K.A. Tumupszena, I1.A. Kocteiuesa, JI.H. ITpsauniaukoBa
u ap.). [Ipaktuueckast padota «bouka JIubuxa.

2. Azpomexnuueckuii 3kcnepumenm (6 uacos)

IIpaBria IOCTAaHOBKM arpO3KCIEPUMEHTOB. IloCcTaHOBKA 3KCIIEPUMEHTOB C
pacteHusiMU. BbIOOp TeMbl, cOCTaBlieHWE THUIOTE3bl, €U U 3aa4 SKCIEPUMEHTA 10
BBIPAIIMBAHUIO PACTEHUM B KOHTpoJimpyeMon cpene. KoHTpoau, mMOBTOpPHOCTH,
nmpoBeneHue dkcnepumenTta. llmanupoBanme skcnepuMeHnta. OLEHKa pPeE3ysbTaTOB
skcriepuMenTa. VccnenoBarenbckas padora «®DakTophbl, BIMSIOMIME Ha MpOpacTaHUe
ceMsIH (POCT IPOPOCTKOB)».

OcBOeHME TEXHOJIOTUH KPYIJIOTOJAUYHOTO BBIPALIMBAHUS CANATOB U MUKPO3EIEHU
B KOHTPOJHUPYEMBIX HCKYCCTBEHHBIX yclIOBHUsSIX. COOp YCTAaHOBKH JUIsl BbIpalllMBaHUs
PaCTEHHI1 B KOHTPOJIUPYEMBIX YCIOBHSIX.

3. Ponv xumuueckux r1emenmos 6 numanuu pacmenuit (20 uacos)

Bopa. PactBop. BbITsSKKa. AHHOHBI, KaTHOHBI, 3JEKTPONPOBOAHOCTL M pH
pacTBopa. Posib XUMHYECKUX 2JIEMEHTOB B IUTAHUU pacTeHUM. I1omydeHnne nuraTesbHbIX
BellecTB pacTeHusIMU. [IpakTnueckas padota «CxeMbl MUTATENBHBIX pacTBOPOB. Pacuet
7103 yA0OpeHU# Al MTUTATEIbHBIX PACTBOPOBY.

Yao0peHus: oOpraHudyeckue, MUHEpajbHble, MHUKpPOOUONOTHUYECKUE. THUIIBI
NUTaHus pacTeHuil. Bo3aymHoe u MuHepanbHOE (KOPHEBOE) NMUTAHUE PACTEHUU.



TpaHcnopT NHUTATENbHBIX BEIIECTB PACTCHUW: BOCXOISAIIMHA W HUCXOISAIIUN TOK.
Baxneiimue kanuitaeie, hochopHbIe U a30THBIC YI00peHHs, uX cBoMcTBa. [IpocThie u
cinoxuble ynoopenus. Ilpaktuueckas pabora «IIpaBuiia cMmemmuBaHUs yAOOpEHHI
[TpakTyeckas padota «I[lutanue pacTeHHil: TEXHOIOTHS MPUTOTOBICHUS MUTATEIbHBIX
PacTBOPOB ISl PA3HBIX KYJIbTYP».

Poct u pa3Buthe pacTeHHil: dTambl OHTOreHe3a, (PaKTOpbI, BIMSIONIME HA POCT
pacTeHui: CBET, TYCTOTa MOCAIOK, muTaHue, cyocrpar. Ilpaktudeckas padbora
«MOHUTOPUHT MUHEPAIIBHOTO MUTAHUSI PACTEHUID.

Oco0eHHOCTH NHUTaHUS PACTEHUM a30TOM. A30T W €ro 3HA4Y€HHE B >KU3HU
pactennii. DopMbl a30Ta U UX TPEBPALIECHUE B MIOYBE.

Uctounuku dochopa mis pactenus. 3Hauenue GpochopcoiepxKaniux CoeTMHEHUN
B KJIeTKe. Pob Makposprudeckux coeiuHeHun pocdopa B SIHEPreTH4eCKoM OOMEHE.

Bnusinue kanuss Ha (U3MYECKHE CBOMCTBA MPOTOIUIa3Mbl, Ha (HEPMEHTHI
YIJIEBOJIOPOJAHOTO OOMEHa, CUHTE3 OelIKOB U Ap. Polb Kayus B moajiepKaHud UOHHOTO
OasiaHca B TKaHsX, B IMPOIECCaX CaMOPETYIISIIUU.

PerynaropHas u CTpyKTypooOpa3oBaTelibHasi poJib KajlblUs. YuacThe B
00pa30BaHUM KJIETOYHOU CTEHKH, MOJJICPKAHUU CTPYKTYPhl MEMOpaH U PETYJIAIUS UX
MIPOHUIIAEMOCTH.

3HaueHue MarHus B MeTabojiM3Me pacTeHuil. Maruuii B coctaBe xsopodwuria,
CXOJICTBO XJIOpo(priyia U remMorjioOnHa Kak CBHUACTEIBCTBO €IUHCTBA OPTaHHUYECKOIO
MUpa.

Cepa u ero OCHOBHBIEC COCIMHEHMUS, X POJIb B CTPYKTYPHOU OpPraHU3alUK KIETKH,
y4acTUe B OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHUIX.

MukposniemenTsl. [lpencraBiaeHus O poiv MHUKPOIJIEMEHTOB B METa00JIM3MeE
pactenuii. OCOOEHHOCTH TOCTYIUICHUSI MUKPOAJIEMEHTOB B pacreHus. CHHEpru3M u
AHTaroOHU3M 3JIEMEHTOB TUTAHUS PACTCHUIA.

PactuTenpHas n@arHOCTHKAa W METOABI HMACHTH(MHUKAIMK HEI0CTaTKa/U30bITKA
anemeHToB nutanus. [IpakTrdeckas padota «PacTurensHas quarHoCTUKAY.

UccnenoBarenbckass pabota «OleHKa COCTOSIHMSI KOMHATHBIX PAaCTCHHIA,
pacTeHUN Ha IIKOJBHOW TEPPUTOPUHU, YCTAHOBKA IIPUYMH IATOJIOTMYECKUX COCTOSHUU
(Ipu HATTUYHH)».

UccnenoBarenbckass pabotra «OlleHKa BIUSHUS PA3IMYHBIX DJIEMEHTOB Ha
COCTOSIHUE PACTEHUM (COCTABIICHUE PA3TUUYHBIX TOAKOPMOK)».



4. Pecynsamoput pocma pacmenuit. 3awguma pacmenuii (4 uaca)

[Tonsitue o perymnsTopax pocta pacteHuil. CTUMYJISTOPBI pocTa — (PUTOTOPMOHBI
(aykcuHBI, THOOEPEITNHBI, TIUTOKUHUHBI). UHTHOUTOPHI pOcTa pacTeHui: 1. IpupoIHbIe
(abcru3oBasi KUCIOTa U HEKOTOpPHIE (EHOJBHBIC BelecTBa (MKymMapoBas, KOpHUYHas,
CaJUIUIOBas K-Thl), 2. CHUHTETHYECKHE (MOpP(MAKTHUHBI, pPeTapAaHThl, AehOTUAHTHI,
JIeCUKaHThl, repOutuasl). DOUTOMOHUTOPUHT U OIEHKA COCTOSIHHSI PacTCHHIA.
CoBpemennbie crnocoObl MOHUTOpHUHTA. [lpakTHueckas pabota «OUTOMOHUTOPHHT U
OLICHKA COCTOSIHUS pacTeHui. COBpEMEHHBIE CIIOCOOBI MOHUTOPUHT .

HccnenoBatenbckas paboTa «BnusiHue reTepoaykcuHa Ha mpopacTaHue (pocT Ha
Pa3HBIX CTA/IUAX, B PA3HBIX YCIOBHIX) Pa3INIHBIX PACTCHHID.

3ammra pacTeHUI OT BpeAuTeel: OCHOBBI OMoMmeroza. [Ipaktuueckas padbota

«I/IHCCKTapI/II/II ImpaBuJjia U YCJIOBHA Pa3BECACHUA ITOJIC3HBIX HACCKOMBIX).

5. Boonasa, necuanas u nougennasn Kyaiomypol, ux NpUMeHeHUue 6 ulPpaujueaHuu
pacmenuii. Qusuonozusn pacmenui (8 uacos)

Bopanas, necuanasg v NMOYBEHHAs KyJbTYpbl, UX NPUMEHEHUE B BbIpAllUBaAHUU
pactenuii. [IpoBenenue Boabl B KOpHE U cTeOse pactenuil. [IpakTudeckas padora
«KopHeBoe naBieHue».

Boaubiii pesxuM pacTeHUi: CTPOCHHE YCTHHUIL: (DAKTOpbI, BIUSIONIME HA HUX
PAaCKpbhITUE M 3aKphITHE. 3HAYEHUE MEXAHW3MA PETYJAUUA HCHAPEHUS BIIATH
pacTEeHHEM.

[Ipaktuueckas padora «lIpurotosnenue npenapara yCTbUI[ METOJIOM CJICTIKA.
UccnenoBarenbckue paboThl: «BiusHUe YCIOBHM COAEpX)aHUS PACTEHUW Ha
KOJINYECTBO YCTHHUID.

@DOoTOCHHTE3 — YHUKaJbHBIIM Tpouecc pacTteHud. TemHOBas W cBeTtoBast (asbl
¢doTocuHTe3a. 3HaueHue (POTOCHUHTE3a AJIs )KUBBIX OpraHu3MoB. [IpakTudeckas pabota
«DyHKIMOHANIbHAA ~ JUArHOCTMKA PAacTEHUHM MO  AKTUBHOCTH  XJIOPOILJIACTOBY
UccnenoBarenbckass pabora «Omnpenenenue xjiopopmmia A u b, oneHka
(OTOCMHTETUYECKOM aKTUBHOCTH PACTEHUM U (PaKTOPOB, BIUSAIOIIUX HA HEEH.

@akTOpbl POCTa PaCTEHUN: BO3AYX M a’pauus. lloa3eMHoOe nbpIXaHUE PAaCTEHUM:
COCTaB TOYBEHHOTO  BO31yXa, Tra3000MeH. [a3o00MeH 1ipu  OECIOYBEHHOM
BbIpamuBanun. [Ipaktuueckas pabora «Asparusa, CO2 u O2. [[pixaHue pacTeHHI.
[IpakTiueckas pabota «/IpixaHue pacTeHHIi:0lleHKa MHTEHCUBHOCTH JbIXaHUS PACTCHUN
U TUIOZIOBY.

HccnenoBatenbckue padoTel: «BiusHue cnocoba BelpallluBaHus (cocTaBa
MUTATEIbHON CMECH, CXEMbI BHECEHHS) HA POCT U Pa3BUTHSI PA3JIMYHBIX PACTCHHI.



6. Kyromypusie pacmenus. Cospemennvie acnexkmut cenexyuu (20 uacos)

Kak uyenmoBek crTanm wuCnonap30BaTh pacteHus? CBsA3b pa3BUTHA LUBUIIM3ALUAU
YEJI0OBEKa M OJOMAallHUBaHus pacTteHuil. Jlomectukanus. Juckyccus «Jlomectukanus,
BCE JM PACTCHUSI M JKUBOTHBIC, KOTOPBIE JKUBYT PAIOM C YEJIOBEKOM UM
OJIOMAITHUBAIOTCS? MOXHO JIM CYUTATh TapakaHa OJOMAITHEHHBIM )KUBOTHBIM?»

HacnenctBeHHOCTh M1 U3MEHUMBOCTH — OCHOBHBIE CBOMCTBA KMBBIX OPraHU3MOB.
N3menunBocth. Buabl u3MenuuBocTh. [lpakTuueckas pabora «MoaudukanroHHas
M3MEHYUBOCTD (JIUCThSI, UTOJKU C OJHOTO JIEPEBA)».

I'en — MarepuaJbHBIA HOCUTEIb HACIEACTBEHHOCTH W  HU3MEHYMBOCTH.
HyxknennoBbie kucioThl. JIOKanu3anusi reHETUYECKOTO MaTepuaia B KieTke. Jlenenue
kierok. Perumkamus  JIHK. OcHoBHas  jgormMa  MOJIEKYJSIPHOM — OMOJIOTHH.
Tpauckpunuus. Tpancnsuua. Myrtamuu. Ilpaktudeckas padota «I'eH — HHCTPYKIMS 1O
cOopke KJIeTKu (Ha Oucepe Ui KOHCTpyKTope)». IIpaktuueckas padbora «Mytanus Ha
OytepOponae (J1Ir000M 00BEKT M3 MPEAbIAyIIeH paboTHl, I'Ie U3MEHEHHE HHCTPYKIIUH
IpUBENIET K U3MEHEHUIOBHEIIHETO BUJIA O0OBEKTA)».

D¢ dexT OyTbUIOYHOTO TOPJIBIIIKA M TeHEeTHYecKoe pazHooOpasue. UTo Takoe
reHO0aHk? 3ayeM COXpaHATh I'€HETHYECKHE pecypchbl pacTeHuil? OCHOBHBIE CHOCOOBI
COXpaHCHHS TeHETHUECKUX PECYpCOB pacTeHui (eX Situ u in Situ).

3nauenue pabor H.M. BaBwioBa. 3akoH romojoruyeckux psgoB. LleHTpbl
MPOUCXOXKAEHUS KyIpTypHbIXx pactennii H.M. BaswioBa u IIL.M. JXXykosckoro.
[IpakTruueckas padota no rpynmnam «OTKy/Jla Ha HalllUX CTOJIaX PPYyKThI/OBOIIN/3TaKM».

OcHoBHbIE MeTonabl cenekuuu. ['nbpummuzanus. dopmbl or6opa. OCHOBHBIE
HaIlpaBJICHUS CEJICKIUU: YIYyULUIEHUE YPOKAMHOCTU, YCTOMYMBOCTH K OMOTHYECKUM M
abuotnueckum (paxropam. [Ipaktuueckas pabora «BripammBaem ropox. Kak mposecTu
CKpEUIMBaHUE y TOPOXay.

Ecte 1nu xu3Hp B mnpoOupke? bBHOTEXHOJOTHUS KYJIBTYPHBIX pACTCHUIA.
UccnenoBarenbckass pabotra «BwlpammBanue pacTeHuid B mpoOupke» (MOXKHO
BOCIIOJIB30BATbCS  PE3YJIBTATAMHM MPEIBIAYIIMX OSKCIEPUMEHTOB IO COCTaBJIEHUIO
NUTATENbHBIX PACTBOPOB JJIsi PACTEHHM ).

Kak yenoBek  moxer  MOAu(UIMPOBATH PACTEHUA? ['enetnueckoe
penaktupoBanue. CoBpeMEHHBIE MOAXOMABI U JOCTH>KECHUS TE€HETUYECKOTO
penaktupoBaHusi  pactenmit.  [Ipaktuueckass pabota«l €eHOMHBIE HOKHUIIBI
(MoxenupoBanue pabotsl cucremsl CRISP-Cas).



7. Pacmumenvuas npodykyus. (8 uacos)

Hanzemnsie u noazemubie opranbl pacteHuil. [lober u BUaOU3MEHEHHBIN To0er
pactennii. CriocoObl pa3MHOKEHUS PACTCHUIM.

[lonsiTve 0 KadecTBe TMPOAYKTOB mHTaHuA. [IpoOieMbl KOHKYpPEHIMH
OTEUECTBEHHBIX MPOAYKTOB MUTAHUSI C UMIIOPTHBIMU. JIOTUCTHKA JOCTaBKU M CPEACTBA
COXpaHeHHus mpoaykToB mnuTaHus. [Ipaxtuueckas padota «lIpeaenbHO AOMyCTUMBIE
koHueHTpamu (IIJIK) 1 meToasl KoHTpossi 6€30MacCHOCTA PACTUTEIBHBIX MPOIYKTOB
UTAHUS.

Muxkpo3seneHb: moJIe3HOCTh U TexHonorus. MccnenoBarensckas pabota «OreHka
KayeCcTBa BbIPAILIEHHON MUKpPO3€eJIeHW» (JIMOO CBOsI, TMO0 U3 Mara3uHa).

XUMHUYECKHM aHaJINn3 OPOAYKIIHH. OcHOBBI CHEKTPO(HOTOMETPHUH.
[Torenunometpus. Xpomarorpadus. [Ipaktuueckas padota «MeTobl OLIEHKH KayecTBa
PACTUTENBHOW TMPOAYKIIMHM: XPAaHEHHWE U COXPAHHOCTh MUTATEIBHBIX BeEmIeCTB» (110
JIOCTYITHOMY 00OpYJIOBaHHUIO).

Hccnenosatenbckast padbora «OmpeneneHue BuTamMuHa C METOAOM OOpaTHOIO
TUTPOBAHMS B IUIOAAX HAa PA3HOM CPOKe (CIIOco0€) XpaHEHUSD.

Monyab «buoTtexHosiorusi» 7-8 kiaacenl (68 yacos)
1. Buomexnonozusn (4 uaca)

[Tonatue OuWOTEXHOJOTHH. 3aueM YeNOBEKY OHOTEXHOJIOTHH, B YeM HX
OpPEeUMYIIECTBO  Tepel]  XUMHUYECKUM  CHUHTE30M.  OCHOBHbIE  OMOOOBEKTHI
OMOTEXHOJIOTHH: TPOMBIIUICHHBIE MHKPOOPTaHU3MBI, KJIETKM W TKAaHU PACTCHUH,
KUBOTHBIX W 4YeJOBEKa, OWoKaTamm3aropbl. IIpaktudeckas pabora «IIpumepsl
IPUMEHEHUSI OMOJIOTUYECKUX 00BEKTOB B TBOCH KUZHI.

Coipbe /ui1 OMOCHHTE3a U OIIEHKa ero OMOJIOrMYecKoil 1eHHOCTH. OCHOBHBIE
HMCTOYHUKU YTJIepoJa, a3ora, (ocdopa, muxposnemeHToB. MccienoBaHue HOBBIX
HMCTOYHUKOB CBHIPhS (BKJIOUAsl BOMPOCHI €T0 MpeIBapUTEIHbHON 00paboTKH), pa3paboTKa
HOBBIX IHTATEILHBIX CPEIl, B TOM YKCJC BKIIOYAOIIAX OHMOCTHMYJSTOPBI M APYTHE
AJIEMEHTHI YIPABICHHS M ONITUMHU3AIIMHU TIPOIECCOB OMOCHHTE3a. MeTO bl ONTHMH3AIIH
MUTATEITLHBIX CPE]l.

2. Mukpoouonocusn (12 uacos)

[TonoxxeHne NPOKApUOTOB B CUCTEME opraHudeckoro wmupa. CrpoeHue
OaxTepuanbHoi KieTku. Knaccudukanusa 6axrepuit. Mopdomorus 6akrepuii. [Ipocteie
U CJOXHBIE METOAbl OKpamuBaHus Oaktepuil. dusmonoruss OakTepuii: NHUTaHUE,
IBIXaHHE, POCT U Pa3MHOXKEHHE. 3HAKOMCTBO C IOMEHOM ApxeH (3KCTPeMOPUIbHOCTD,
0COOEHHOCTH CTpOeHHMsI KJIeTKH). JJabopaTtopHas pabora « DUKCUPOBAaHHBIEC MPENapaThI



Oakrepuit. Ompenenenne ¢GOpMBI TPEMJIOKEHHBIX  KYJIBTYP MHKPOOPTaHU3MOB,
UCIIOJIb3Ysl TPOCTOM MeToid okpacku» JlabopatopHas pabora «OmpeneneHue Tuma
KJIETOYHOM CTEHKU METOJIOM OKpammBaHus 1o ['pamy» (Mpu HaIMYKUK PEaKkTUBOB).

MosnoyHokucinoe u crnuptoBoe OpoxeHue. DoToTpodHbIE U XEMOTPO(DHBIE
Oaktepun. KuHeTrmdyeckoe  ommcaHwe  Mporiecca  pocTa  MHUKPOOPTaHU3MOB.
OKCNOHEHIMAIbHAsT ~ MOJelnh  pocta. KwuHermka THOEIM  MHUKPOOPTAaHU3MOB.
JlabopatopHas pabota «IIpuroropieHne NPUKU3HEHHBIX MPENapPaTOB MOJIOYHOKHUCIBIX
OaxTepuit».

[Tatorennspie OakTepuu. YymHas majodka v 4epHasi CMEpPTh, OOTYJIN3M, CTOJIOHSK,
TyOepkyne3. Ucrtopust 60ps0bI ¢ bakTepuanbHbiMu HHbeKIsIMuU. JlabopaTopHas padoTa
«IloceB cMmbiBa ¢ pyk Ha ydamku [letpu». JlabopaTopHas pabora «Beinenenue 4yucToi
KylIbTypel Oaktepuil. Merton pasBeneHuii. MeToA  HCTONIAIOMIETO — IITPUXAN.
JlaGoparopHas pabora «Mopdosoruyeckass XapaKTEpPUCTHUKA BBIJICICHHOW YHCTOM
KYJIbTYPBI: XapaKTePUCTUKA KOJOHUH, (popma OaKTepHid, TUI KJICTOUHON CTCHKUY.

Boiina 0eckoHeYHOCTH: aHTUOMOTUKH MPOTUB OakTepuil. MexaHu3Mbl AeCTBUM
aHTUOMOTUKOB. MeEXKJIeTOuHass KOMMYHHUKanus Oaktepuil. UYyBCTBO KBOpyMa.
JlaboparopHass pabora «CpaBHEHHUE pOCTa MHUKPOOPTaHM3MOB Ha dYallke 0e3 U C
noOaBiieHus aHTUOMOTUKOBY» MccnenoBarenbckas padota «I[lomck MUKpOOpraHM3MOB
o0JagaronMX aHTAarOHUCTUYECKOM aKTUBHOCTBION.

[Ipumenenue Oaktepuii uenoBekoM. KuHeTHueckoe omucaHue OWOCHMHTE3a
OPOJYKTOB MHUKpoOpraHusmamu. bakrtepun, KOTOpble MOIYT paszjiararb IJIACTHK.
Uccnenosarenbckas pabota «BbieneHue MOJIOYHOKUCIBIX OaKTepUid, UCCIICIOBAHUE UX
AKTUBHOCTW.

MukpoopraHu3mbl BarpoOMOTeXHOJIOTHHU. VICKycCTBEHHbBIE accolUaliMupacTeHUu
¢ mukpoopranuzMamu. MccienoBatenbckas padota «Beinenenne OakTepuil MoJe3HBIX
IUISL PACTEHUID.

3. Jykapuomuueckue opzanuzmol 8 OUOMEXHOI02UU (n1ecHesble 2puodbl,
opoxcacu, 6ooopocau) (12 uacoe)

[InecHeBbIe rpUOBI MPOAYIIEHTH OMOJOTUUECKH aKTUBHBIX BEIIECTB.

OO6masi xapakTepUCTHKA JPOXOKEeW caxapoMuileToB. McTopus uCIOIb30BaHUS
TPOXOKEH B TPAAUIIMOHHON OMOTEXHOIOTHUU. TEXHOJOTHMY BUHOACIIHS U XJICOOIICUSHHUS,
CIICMAIM3UPOBAHHbBIE pPachl ApoxoKei. Merabonusm aApoxoken. Peakuus criupToBOTO
Oopoxenus. Jlaboparopnas pabora «Iloacuer kierok apoxoker B kamepe [opsieBay.
JlaboparopHas pabora «OOHapY>KEHHE MPOAYKTOB CIIUPTOBOTO OpPOKEHHUS: ITUIIOBOTO
CIIUpTa M YTJEKUCIoro razay. IlomydeHue BTOPUYHBIX META0OJMTOB B JIPOXKIKAX.
JIpOoXoKU Kak MPOAYLEHThI OMOTOIUINB. [lomyueHue 1eneBbix O€IKOB B IPOAOKaX.



OcoOEHHOCTH BEreTaTUBHOTO M IMOJOBOTO PAa3MHOXEHUS Y JIPOXOKEH, 3HAaUEHUE
M3YyYCHHS MHUTO3a M IUTOKHHE3a ISl ONTUMH3ALUU TPOIECCOB KYJIbTUBUPOBAHUS
JPOMKEBBIX MMITAMMOB, IOHUMAHUSI TIPHYHH TTATOTEHHOCTH APOXOKEH M TpUOOB, TTOMCKA
MUIIeHEH  (QYHTUIMAOB W pa3pabOTKM HOBBIX JIEKAPCTBEHHBIX  IPENapaToB.
JlabopatopHass paborta «HaGmronenue Pa3MHOXKEHUSA JIPOAOKEBBIX KIIETOK.
[Ipaktuueckas pabora «llomydyeHue TBopora M kKepupa Ha OCHOBE MOJIOYHOKHCIIBIX
Oakrepuit». [Ipaktrueckas padota «OCHOBHBIE BUJBI KBaca U UX XapaAKTEPUCTUKA
«/Ipo’>Kn M MOJIOYHOKHCIbIE OaKTepuu, MPUMEHSEMbIe IJisi MPOU3BOJCTBA KBACa».
[Ipaktrueckass padora «CpaBHUTEIBHBIM aHaIU3 Pa3BUTHS JOPOXKKEH B a3pOOHBIX U
aHa’poOHBIX  ycioBusix». IlpakTthueckas pabora «MeTonbl OIIEHKHM CBOMCTB
XJIeOOMEeKapHbIX Apoxoked. OCOOEHHOCTH MPUMEHEHHS MPECCOBAHHBIX, CYIIEHBIX U
MHCTAHTHBIX Jpoxokeit». WccnenoBarenbckas padorta «BiusHue (U3MKO-XUMHUECKUX
(akTOpOB HAa KauyeCTBO OMOTEXHOJIOTMYECKOW MPOAyKUUU (KBac, Kepup, Chlp, XJieO U
Ip.)».

Bonopociu — nepcrneKTUBHbIA OOBEKT JUIsl MPOU3BOJCTBA O€lKa U YIJIEBOJIOB.
buotexHonmornueckue METOAbl OUUCTKU TBEPABIX, KUJKUX OTXOJOB M Ta3000pa3HbIX
0TX0/10B MPou3BOJACTB. CTouyHBbIE BOJBI. CXEeMbl OUYUCTKU. BUOMUIBTPHI, adPOTEHKH,
METAHTEHKH, OKCHUTEHKH. AKTHUBHBIM W M BXOISAIIME B HEr0 MHUKPOOPTAHU3MBI.
Hcnonb3oBanue Boopociield B O4MCTKE CTOUHBIX BoJI. MccnenoBarenbekas pabota

«Bmusiaue pusuko-xumudeckux hakropor Ha poct Bogopocau (Chlorella vulgaris)y.

4. Hacneocmeennasn ungpopmauus (8 uacos)

HacnenctBeHHOCTh M MU3MEHUMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPTraHU3MOB.
N3menunBocth. Bumbl m3MenuuBocTh. [lpaktudeckas pabora «MoaudukanroHHas
M3MEHYUBOCTD (JIUCThSI, UTOJKU C OJHOTO JIEPEBA)».

I'en — wMarepuanbHbIi HOCHUTENb HACJIEACTBEHHOCTH U  HW3MEHYHMBOCTH.
HyknenHnoBeie kuciotsl. Jlokanu3anus TEHETUUECKOrO MaTepualia B KieTke. JleneHue
kierok. Perumkamus  JIHK.  OcHoBHas  morma  MOJIGKYJSIpHOW — OHOJIOTHHU.
Tpauckpunius. Tpancnsuus. Mytamuu. [Ipaktudeckas padota «['eH — HHCTPYKIUS TIO
cOopke KJIeTKu (Ha Oucepe Ui KOHCTpyKTOope)». [Ipaktuueckas padbora «Myranus Ha
OytepOpone (J1ir000M 0OBEKT W3 MPEAbIAyIIeH padoThl, Iie W3MEHEHHE WHCTPYKIHUU
MPUBEIIET K U3BMEHEHUIO BHEIITHETO BUAa OOBEKTA)».



5. Bupyconozus. (6 uacoes)
[TonoxeHre BUPYCOB B CUCTEME OpraHndeckoro Mupa. CTpyKTypa U XMMHUYCCKHIA
coctaB BUpycoB. Kiaccudukamuss BHPYCOB. Pempoaykims BHUpPYcoB. IIpocMoTp
JTOKYMEHTAJIBHOTO (hHIIbMa O BHpYyCax.

Bupycsl - Bo30yauTenu nHPeKunuoHHbIX 6osie3Heil. OHkoBupychl. baktepuodaru:
CTpoe€HHE, cBOiicTBa, mpuMeHeHue. [Ipaktuueckass pabora. «Meton pa3BeaCHUIN»
[IpakTiueckas pabota. « TurpoBanue 6akreprodarony.

buonoruueckne MeTo 161 60PHOBI C BUPYCAMH.

6. I'ennan unscenepusn u ouomexmnonozuu. (8 uacos)

OcHoBbl TeHHOM uHXXeHepuu. Bekropa. Cneunduueckue (epMeHTbl OakTepuil.
[IpakTnueckass pabora «DHIOHYKIIEa3bl PECTpUKIUH (paboTa € HYKICOTUAHBIMU
MOCJIEIOBATEIBHOCTSIMU Ha Oymare)».

broTexHoIOrMH NMPOAYKIMU OEJIKOB B OaKTepUalbHBIX KyJIbTypax. JlocThkeHus
T€HHOW MHKEHEPUHU 1 OMOTEXHOJIOTUH.

CRISPR/Cas — cucrema aganTUBHOTO UMMYHUTETa OAKTEPHUI U apXeid.
[Tpaktrueckas pabora «I'ennbie HOkHUIIBI - CRISPR/Cas (MogenupoBanue Ha
oymare)» 'MO. Metoasr nonydenust ' MO. Urpa-auckyccusi «Beirpait rpant Ha

CO3JaHue
I'MO».

7. Buomexnonozuu ¢ scueomnosoocmee (8 uacos)

JlomecTuKanus OCHOBHBIE JOMAIIIHUE dKUBOTHbBIC, COBPEMEHHBIE IKCIIEPUMEHTAX
[0 JIOMECTUKAIINU >KMBOTHBIX (JIMCUIIA, HOPKA U JIp. — SKCIIEPUMEHTBI HAYYHOU IIKOJIbI
akagemuka benseBa). Jluckyccus «JlomecTukaiusi, BCe JIM PacTEHUs] U KUBOTHBHIE,
KOTOPBIE JKHBYT PSIIOM C YEIOBEKOM MM OJOMAIIHUBAIOTCA? MOXKHO 1M CUHTaTh
TapakaHa OJIOMAIIHEHHBIM >KUBOTHBIM?».

CoBpemMeHHbIE METOJbl B JKMBOTHOBOJACTBE: TpAHCIUIAHTALMS AMOPHUOHOB,
XUMEPHBIE  KUBOTHBIC, KJIOHWUpoBaHWe. [IpakTuueckas pabora «MeToauka
KJIOHUPOBaHUsI (MOJIeTMpOBaHUE Ha Oymare).

OcHoBHBIE 00JIE3HU KUBOTHBIX M POJIb IMATOTEHHBIX MHUKPOOPTaHU3MOB U
Mapa3uTOB B Pa3BUTHH 3a00JI€BaHUH JTOMAIITHUX )KUBOTHBIX U OCHOBHBIX MepaX OOPHOBI
C HUMHU; POJIb MOJIE3HBIX MUKPOCUMOHOHTOB B OpraHU3Me >KMBOTHBIX. [lonokurensHoe
U 1o00YHOEe (OTpHUIIATEIPHOE) BO3JEHCTBHMM AHTUOMOTUKOB Ha OpPraHU3M B XOJI€
JIeYEHUs KUBOTHBIX; IEIM W 3aJlaud BeTepUHApUU. BHOTEXHOJOTHUS KOPMOBBIX
npenapatoB. [Ipaktuueckas pabora «CocTaBieHue palioHa MUTAHUS KUBOTHOTO,



pacueT pacxojJ0B Ha cojepkaHue». MccmemoBarenbckas padora «OreHKa KadecTBa
MOJIOYHOM TIPOTYKITHI.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHbIE MeToabl cenekuuu. ['nbOpuauzanusa. dopmel orbopa. OCHOBHBIE
HaIIPaBJICHUS CEJIEKUUU: YJIYYIIEHUE YpOKalHOCTH, YCTOMYMBOCTU K OMOTUYECKUM WU
abuotnueckuM (axkropam. IIpakTrueckas padota «BeipanBaem ropox. Kak nposectu
CKpEUIMBaHUE y TOPOXay.

OcHOBHbIE TOAXOIbl CEIEKIUUM M OWUOTEXHOJOTUU KYJNbTYPHBIX PpACTCHHI,
'uOpunusanus, oTHajlieHHas TUOpUau3alus, MCKYCCTBEHHBIM OTOOp, rereposuc,
TpaHchopMalysi, MyTareHe3, FeHETUYECKOe pelakThupoBaHue). Mcropus cenekuuu B
Poccun u Mmupe, nctopust pa3BUTHS BAXKHEUIIINX COPTOB KYJIBTYPHBIX PACTCHHM.

Kak yenoBek MoxeT MOIUPUIIMPOBATh pacTeHusa? [ eHHas WHXEeHepusl pacTeHUIA:
Yro Takoe TeHeTHdYecKas WH)KEHepus pacTeHui. TpaHcreHHeble pacTeHus. MeTojbl
noayuyeHus. O0pa3oBaHue onyxoJiell y pacteHuil. ArpoOakTepuaiibHas TpaHchopmarusi:
Ti-nna3muasl. ['ensr T-JTHK. MonekynsspHO-TEHETUUECKHE MEXaHU3MBbI
TpaHchopmanmu.l eneTnyeckoe penaktupoBanre. CoOBpEMEHHbIE MOIXOJIbI U
JOCTH)KEHUSI TEHETUYECKOTO peaakTUpoBaHus pactenuil. Ilpaktudeckas paborta
«["eHOMHBICHOKHUIIBI (MOenupoBanue padboTel cucteMbl CRISP-Cas).

Ectb nm xu3Hp B mnpobupke? bBHOTEXHOIOTHS KyJIbTYPHBIX
pactenuil. MccnenoBarenbckas pabota «BbIpalniuBanue pacTeHU B MpoOUpKe (MOXKHO
BOCIIOJIB30BATbCS  PE3YJIbTATAMHM MPEABIAYIIMX SKCHEPUMEHTOB 110 COCTABJICHHIO
NUTATENBHBIX PACTBOPOB JIJISI PACTEHUN )».

Moayab «MosekyJsipHbIe 0CHOBBI (pu3unosiornu u papmakosgorum» 9 Kiace
(68 yacos)

1. Dusuonozuueckasn xumus. (20 uacoes)

Beenenue. buorennsie snementsl: opraHorensl: O, C, N, H. AxtuBHbie (OpMBI
KHCJIOPOJIa, UX TIOJIYYCHHE, HeUTpaTH3aIlusl.

MakposIeMeHThI: TIPOILIEHT COJECpPKAHUS B OpraHU3ME, BBITIOHsIeMas (yHKIIUS,
comepkaHue B mpoaykrax nutanus. Ca2+ - cBs3pIBaomuye O€IKd, JEMOHUPOBAHUE
KaJIBIIMS, PETYJISAIHs YPOBHS KajbIlUs B OpraHW3ME: TOPMOHBI MOoYek. Mg — CTpoeHHe
XJIopoduiia, €ro aKTUBALHS COTHEYHOWU SHEPTHUEH.

MUKpOAIIEMEHTBI: B KAaKWX MOJIEKYJIaX COJEpIKaTCs, BBITONHIEMass (yHKIHS,
coJiepKaHue B MPOAYKTax muTaHus. [locneacTBus nepeno3upoBKH MUKPOIJIEMEHTAMHU.



Fe — ycBauBaemble THUIIBI COENMHEHHMM kene3a. [‘emMompoTenHbl, TeMOIMaHUH,
uToXpombl. CU — yCBOEHHUE U TPAHCTIOPT Meu. benku, conepxaline Meb.
[TaTtonorunueckue cuaaApoMbl Menke 1 Bunbcona, cBsi3aHHbIE ¢ META00JIM3MOM MEIH.

Tokcuunble 3nemMeHTHl [lepuoanyeckoi cuctemsl sl OpraHnu3Ma. BiusiHue
HEJOCTAaTKAa MaKpO U MUKPOAJIEMEHTOB HA KUBbIE OPTAHU3MBI.

UccnenoBarenbckass ~ pabora  «KonmuyecTBeHHas  OLlEHKa  COJIEpPIKaHUS
MUKPO3JIEMEHTOB WJIM BUTAMHUHOB B MUILIEBBIX MPOIYKTAX)

XKupsl. 3a005eBanus YenoBeKa, CBSI3aHHBIE C HAPYIICHUSIMHU KHUPOBOTO OOMEHA.
JlncnmunuaeMun.

VYrneBoapl. 3aboseBaHMs 4ye€lIOBEKa, CBA3aHHBbIE C HApPYLUICHUSMHU YIJIEBOJAHOIO
obmena. CaxapHslii 1uader.

benku. Ctpoenue. 3abosjeBaHUs 4YENOBEKAa, CBA3AHHBIE C HApYLIICHUAMH
oenkoBoro obmena. dyukiuu OenkoB. DepmeHThl. Mexanusm naeiictBusa. Kiaccel
(depmenTatuBHbIX peakuuil. Kodpepmentsl. [lpaktnueckoe 3ansitue «KauecTBeHHbIE
peakuuyM Ha OpraHhyYecKrne MOoJeKyael». IlpakTuueckoe 3ansatne «Jlenaryparnus
oenkoB» [IpakTuueckoe 3anstue «/3yueHne akTHBHOCTH aMUIIa3bl».

ButamuHbl )XHpOpacTBOPUMBIE, BOJOpAacTBOpUMBIE. [IpeBpalieHne BUTAMUHOB B
aKTUBHBIE (POPMBI KOPEPMEHTOB. ABUTAMHHO3BI.

OcHoBHbIE THUIIBI METaOONIMYECKUX peakiuil. buosHepreTnyeckue MpoLECCHI.
I'makomm3. Hukn Kpebea. Llens mepenoca 31ekTpoHOB. OKHUCICHUE KUPHBIX KHCIIOT.
Karabamu3m amunokucior. ['moxkoHeorene3. CuHHTE3 YIeBOAOB, OEIKOB, MHUPOB.
Merabonutuueckue 3aboneBanus. IlpakTudeckoe 3ansatne «Pemenue 3agad  Ha
AHEPreTUYECKU OOMEHY.

Knerka. ITlonstne wmemOpanbl. ®DyHkuuu memOpad. Buasl TpaHcmopta B
KJIeTKy. MeMmOpaHHble OpraHou/ipl. 3a00J€BaHUs CBSI3aHHBIE C HapyLIeHUEM paOOThI
MeMOpaHHBIX OpraHesul, OOJIe3HUM HAKOIUIEHUS. TUNbl KOHTAaKTOB MEXIY KJIETKaMHU.
3HaUYECHHE MEKKJIETOYHOW KOMMYHHKAUUU IS 3740pOBbs opranusma. lIpaktuueckoe
3arsaTHE «/lnanu3 (kiaeTouka Tpayoe)».

SAnpo. VYpoBHM  yNakOBKM  XpOMaThHAa.  XPOMOCOMHBIE  TEPPUTOPHM.
HememOpaHHbIe OpraHoubl.

2. Moaexynapuas ouonozus. (20 uacos)
OcHOBHBIE BeXU pPa3BUTHS MOJIEKYJISIPHON OUOJIOTHH.
HyxneunnoBbie kuciaoTel. OCHOBHBIE TPUHLUIIBI CTpoeHus. [IpakTuueckas pabora
«Boigenenne JIHK u3 Oanana». [lpaktuueckas pabora «Mogens JJHK-opurammy».



[Ipaktuueckas paborta «Omnpenenenne kadectBa mnpenaparoB JHK ¢ mnomomrsio
criekTpodoTOMETpUN» (MIPU HATMIUN 000PYOBAHUS).

Marpuunble cuHTE3bl. Perumkanuss — OCHOBa KIIETOYHOrO aeneHus. [IpuHuumsl
perukanuu. [Ipaktudeckas padora «PemvkaTuBHas MammHa (Urpa-aeMOHCTPAIUs ).
[TpakTudeckas padota «I1LP (Mogens ammndukarus Ha Oymare)y.

Mytannu. Yto BbeBbIBaeT usMmeHeHuns B crpoennn JIHK. IIpuniumer

penaparnuu. Tpanckpunius. [Ipaktudeckas padota «Cuia mpoMoTopay.

I'enernyeckuit kox. IlpakTuueckas pabora «Pemienue 3agady Ha T€HETHYECKHI
ko Tpancismus. [IpakTudeckas padota «DonIUHT OEIKOBY.

Opranuzanusi reHomMa BUPYCOB IIpOTHBOBHpYCHBIE CpEICTBA, MEXAHU3MBI HX
NEUCTBUSL.

Opranuzanus reHoMa OakTepuit AHTHOAKTepUAIbHbBIE IIperaparsl.
Uccnenosarenbckas padbota «PacnpocTpaHeHHe aHTUOMOTUKOPE3UCTECHTHBIX OaKTEPHii»
Opranuzanus resoma sykapuot ['enomHoe penaktupoBanue. [Ipaktnueckas
pabota «PaboTa B COBpeMEHHBIX reHeTHYecKux 0a3ax nanubixX. [IpoBeaenue In silico

aHaJIM3a NOCJIEC0BATEIIBHOCTEN T€HOBY.

3. @apmaxonozus (28 uacos)

ITonsiTue o nekapcrBax. [IpMHIMIBI TOAX0AA K MOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpuHUHT U ero metojbl. VccnenoBarensckas padoTa «KCHIEPUMEHTHI MO
ONpEEICHUI0 TOKCUYHOCTH BEIIECTB HAa apTEMUAMSIX).

[Tyt BBenenust JIC. dapmakoKMHETHKA JIEKAPCTBEHHBIX BEUIECTB. BcackiBaHue
(aOcopbmusi)  nekapctB.  OCHOBHbIE ~ MEXaHM3Mbl  BcacblBaHUS.  TpaHCHOpT
JIEKapCTBEHHBIX BewecTB. ['eHsl u Oenku mepBod (a3pl Ouorpanchopmaruu. Ilytu
BBIBEJICHUS JIEKAPCTB U3 OpraHu3Ma. DKCKpeuus: 1 duMHUHaIMs. ['eHbl 1 OelnKu BTOpoit
¢a3bl OuoTpancpopmannu. PapmakonuHaMmuka. ['1aBHOe U TOOOYHOE, Pe30POTUBHOE U
MECTHOE, MPSIMOE, HETIPAMOE U peIIEKTOPHOE ICHCTBHE.

Bunbl B3aumopeiictBust jgexkapcTB. CMHEPru3M M aHTAaroHW3M MpPU COBMECTHOM

JEHUCTBUM JIEKAPCTBEHHBIX BEILIECTB, UX PA3HOBHUIHOCTH.

TpancmemOpaHHbBIN CUTHAIWHT. THUIBI KIETOYHBIX pelenTopoB. MemOpaHHbIE:
MOHHbIE KaHAJIbI, KaTAIUTUYECKHE U compsbkeHHble ¢ G-OenkaMu; BHYTPUKIETOUHBIE:
UTOIIa3MaTHYECKUE u AJIEpHBIE. MexaHu3Mbl JIUTaHI-PEeLieNTOPHOTO
B3auMoieicTBUsl. CeNeKTUBHOCTh (M30MPATENbHOCTh) NEUCTBHS, CBS3b «XMMHYECKas
CTPYKTypa — (hapMaKoJIOTUYECKasi aKTUBHOCTb BEILIECTBY.



PapMaKoIOrM4ecKO MOILYJISALMM CHHANTHYECKOW XOJMHEPIHMUYECKOW IEepeaayu.
MonekynspHblii ~ MexaHu3M  JeHCTBUS U (apMaKOJOTUYECKHE  CBOMCTBA
MX0JIMHOGIOKAaTOPOB, TaHIIMOOJI0KATOPOB U KypapenoJoOHBIX CPENCTB.
PapMakoIOru4ecKasl peryJisiius aKTUBHOCTH aJpEHEPIUYECKOr0o CHHAIICa.
AJpEHOMUMETHKH, aApeHOOI0KaTOPbl, cUMIATOIUTHKU. [IpakTueckas pabora
«BnusHue agpeHanuHa Ha cepACUHbIE COKpAIEHUs (IPOrpaMMHOE 00ECTICUCHHE )».

MonekynspHas (apMakoJorus aHTHAUIEPIMYECKUX CpeAcTB. ['McTaMMHOBBIE
pELENTOpbl: TUIIBI, MOJEKyJspHass opranuzanus. CtaOuin3aropbl MeMOpaH TYYHBIX
KJIETOK:  MOJEKYJISpPHBIA  MEXaHW3M  JEWCTBHUA, OCOOCHHOCTH  KIMHHYECKOTO
OPUMEHEHUS, TOUKHU MPUIIOKEHUS JEHCTBUS HHTUOUTOPOB JIMITUIHBIX MEAUATOPOB.

MexaHn3M JNEUCTBHS M NPUMEHEHHE IPENAPATOB, CTUMYJIHMPYIOIIUX ITPOLECCHI
UMMyHHTETA. DPapPMaAKOJIOTMUECKAsT XAPAKTEPUCTUKA HWHTEPICHKUHOB: IIOJIy4YECHHUE,
MEXaHU3M JAeHcTBUs, npuMeHeHrue. OCHOBBI MaTOPU3NOJIOTUN OCTPO(da30BOTO OTBETA,
MeIuanys  BOCHAJICHUA. MOJEKYISIpHBIA ~ MEXaHU3M  [POTHUBOBOCIAIUTEIBHOIO
JNENCTBHS INIFOKOKOPTUKOCTEPOUIOB, HECTEPOUIHBIX IIPOTUBOBOCIIAIIMTENIBHBIX CPELICTB.
[Ipaktrueckas padota «l HCTONOrMYECKUE penapaTbl UIMMYHHOU CUCTEMBI.

IlonsiTHE O HApKO3€ W HAPKO3HBIX Ipenaparax. KieTo4yHbI U HEPBHBIN HapKO3.
@apMaKoJIOTUYECKAsT XAPAKTEPUCTHKA OTAENBHBIX TPYNI HAPKO3HBIX CPENCTB.
[locnenoBarenbHOCTh JEHCTBUS Ha LIEHTpaidbHylo cuctemy. [IpakThueckas paborta
«l'ucronornueckue npenapaTsbl HEPBHOU CUCTEMBI».

Ouznonorudyeckuii coH; ¢Gas3pl cHa. Bunel Hapymenuit cHa Ilonstue o
MEJIMKAMEHTO3HOM CHE M CHOTBOPHBIX IMpenaparax (TMIMHOTUKAX).

MonekynsipHbple aCIEKTHI HOMLETILIVH. OnunarHble peuenTopel, UX TUIIBL.

DOHKe(alrHbl ¥ YHIOP(UHBI - DHIOTEHHBIE JTUTAH/bl OTIMATHBIX PEIENTOPOB.

AHTUIICUXOTHUYECKOE JIEMCTBHE, BIMAHME HAa (PYHKIUIO SKCTparupaMuIHOU
CUCTEMBI, dYMOIIMOHAIbHYIO c(epy, pBOTHBIA IIEHTP, apTepUATbHOE HAaBJICHUE, HEHTP
TEpMOpErysiiuu. MoJeKynsspHble MEXaHU3MBbl JIEHCTBUSL HEHPOJIENTUKOB, BIUSHUE Ha
n0(haMHHOBBIE, CEPOTOHMHOBBIE, aJJPEHO- U TUCTAMUHOBBIE PELIETITOPHI, UX JIEUCTBUE Ha
KJIETOYHBIE MeMOpaHbl, Ha JeTIOHUPOBaHUE TKaHEBbIX MOHOAMHUHOB.
[loreHnuan3aBucuMble HATPUEBBIE KaHaNbl KaK MHUIIEHW JCHCTBUS MECTHBIX
aHecTeTUKOB. CriocoObl MHTHOMPOBAHMS MOTEHLMATI-3aBUCUMBIX HAaTPUEBBIX KAaHAJIOB
MECTHBIMU aHecTeThkamu. [Ipaktudeckas pabota «Kaprta sxcnpeccun 10paMHHOBBIX H
CEPOTOHMHOBBIX PELIEITOPOB B MO3re Mbliei». MccnenoBarensckas padora
«[loBeneHueckne TecThl Ha pbiOkax Danio rario. CeeTyo-TeMHass KaMepay.
Hccnenosatenbckas pabora «I[loBenenueckue TecTsl Ha ppiOkax Danio rario. OTKpsITOE
noney». MccnenoBarennckas pabora «lloBeneHueckue TecThl Ha pbiOKax Danio rario.
CraliHo€ TOBEICHUE.



Monyab «MoJiekyJisipHbie 0CHOBBI cesteknum» 9 kiacce (68 yaca)

1. Monexynapuas ouonozus. (20 uacos)

OcHOBHBIE BEXU Pa3BUTHS MOJIEKYJISIPHONU OMOJIOTHH.

HyxnennoBelie kuciioTsl. OCHOBHBIE NPUHLMIBI cTpoeHUs. [IpakTrueckas padora
«Boigenenne JIHK w3 Ganana». Ilpaktuueckas pabora «Moaens JIHK-opurammy.
[IpakTnueckass pabora «Ompenenenue kadectBa mnpemapatoB JHK ¢ momorisio
cekTpodoTOMETprm» (MPU HATUYUH 000PYAOBAHNUSA).

MartpuuHble CUHTE3bl. Permkanus — OCHOBa KJIETOYHOTO JeneHus. [IpuHnumb
peruikanuu. [Ipaktudeckas pabora «PemivkaTuBHas ManmHa (Urpa-IeMOHCTPAIUs ).
[Ipaktuueckas padora «I 1P (Mmoxens ammudukanus Ha Oymare)».

Mytanuu. Yto BbI3biBaeT udmeHeHnus B ctpoennu JJHK. [IpuHuune! penapanuu.

Tpanckpunums. [Ipaktuueckas padora «Cuiia mpoMoTopay.

I'enetnueckuit kon. IlpakTuueckas pabora «PelieHune 3a7ay Ha T€HETUYECKHM
ko Tpancisius. [IpakTudeckas padota «DonauHT OEIKOBY.

Opranuzanus reHomMa BHUPYcOB lIpoTHMBOBHpYCHBIE CpEACTBA, MEXAHU3MbI MX
JNEUCTBUSL.

Opranuzanus reHoma OakTepwuit AHTHOaKTepUaIbHBIC Mpenaparsbl.
UccnenoBatenbckass ~ pabora  «Pacmpoctpanenue aHTUOMOTUKOPE3UCTEHTHBIX
OaxTepuit» Opranuzaius reHoma 3ykapuoT I'eHomMHoe pefgaktupoBanue. [IpakTudeckas
pabota «PaboTa B COBpeMEHHBIX reHeTudeckux Oaszax maHHbIX. [IpoBenenue In silico
aHaJIM3a MOCJIeJOBATEIbHOCTEN TE€HOBY.

2. Moaexynapuste ocnoswt cenemuxu (20 uacos)

IIpenmer renetnku. Kpartkas wucTOpus  pa3BUTHS — NPEACTABICHUS O
HAaCJIEICTBEHHOCTH.

OT reHa K mpU3HAKy: Kak packpacuTh Kota. Uto Takoe npusHak? IIyTh OoT rena no
npuzHaka. Myrtanuu. Amtenu. ['erepo3urotel M TrOMO3HUTOTHl. JlOMUHaHTHBIE U
peueccuBHble amiend. PoneBas wurpa «Amnenuw». HMccnemoBaTenbCKuUid  MPOEKT
MyTtarennsie (GaKTOPBHI.

I'enst cTposar opranusm. BxitoueHre W BBIKIIOYEHHE OOJBIIOTO0 HabOpa T'EHOB.
Kak kneTku moHMMaroT, Kakue TeHbl JOJDKHBI paborath. PomeBas urpa «CyanOa
KIIETKI».

FGHBI-HCpCKJIIOaneJII/I. HpaKTI/I‘IGCKOC 3aJaHue ((AJII‘OpI/ITMBI JJI1 KIICTOK)) .

JluckpeTHoe HacielIOBaHME NPU3HAKOB. 3aKOHbI MeHJens: OAUH T'eH - OJAMH
npu3Hak. Cxema cKpeluBaHus. 3aKOH €AMHO00pa3usi THOPUAOB MEPBOTO MOKOJICHHUS.



IIpakTnueckoe 3anaHue «EnnHOOOpasue mnepBOro MOKOJIEHUS». 3aKOH pacIlerICHUs
IIPU3HAKa BO BTOPOM IOKoJieHHH. [Ipaktmueckoe 3ananue «Paciiemienne BO BTOPOM
nokosieHun». MicciaenoBarenbekuil mpoekT «3akoHbl I'. MeHaens B 3KCIEpUMEHTE.
3akoHbl MeHfens: HECKOJbKO T'E€HOB - HECKOJbKO Mpu3HaKoB. JlurmbpuiHoe
ckpemnBanue. HezaBucumoe pacxoxaenune xpomocoMm. [Ipaktuyeckoe 3amanue
«Pemerka Ilenneray. CuemieHHOE HaclIeI0BaHNUE.
BsaumopaeiicTBue reHoB. AiienbHoe U HeayuienbHoe. [IpakTnueckoe 3aHaTue

«B3aumojericTBHS TeHOB (MOICIMPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY )»
Onpenenenue nona. [Tonoseie xpomocombl. CaMmiibl 1 caMKu. Brusinue ¢akTopon
OKpYXaruen cpesibl. XpOMOCOMHOE onpezaeneHue mnoia. [1oioBsie XpoMOCOMBI.
[Ipaktnueckoe 3amanue «HacnemoBanue, cuemieHHoe ¢ nojom». IIpoGiema
JOTIOJIHUTENBHON X-XPOMOCOMBI Y JKEHIIUH. TpeXIBETHbIEC KOIIIKH.

3. Monekynaphuvie ocnosuwl cenexkyuu (28 uacos)

I'enst B nomymsinusx: Benukoe  paBHoBecue. [lomymamusa.  YacToTsl
BCTPEYAEMOCTU NpHU3HAKa M ajviens. YpaBHenue Xapau-BaitnOepra. I[Ipaktuueckoe
3amanne «YacTtoThl ajuienei, TeHOTUIIOB U (eHOTUroBy. McciaenoBarenbCkuil MpoeKT
«AHaJIU3 TEHETUYECKOW CTPYKTyphl TMOMyJsuuu (HAa OCHOBE 3akoHa Xapiau-
Baiinbepra)».

[Tonynsiuuu MEHSIOTCA: YUCIEHHOCTh, MUTpalMsl U BbIOOp cympyra. DakTopsl,
KOTOpbIE BBIBOJAT TOMYJSIIUIO K3 paBHOBecusi Xapnau-BaitnOepra. UwuciieHHOCTH
nonyysiiiuu.  PomeBass wurpa «Oddext ocHoBarens». PoneBas wurpa  «2Oddext
OyThuIOYHOTOTOPIBIIIKAY. Jpelid renoB. Myranuu. Heciyuaitnoe ckpemmBaHue.
N3onsauus.

[lonynsauuu  MEHSIIOTCS:  €CTEeCTBEHHbIM  oTOOp. MexaHusMm  AeicTBus
€CTecTBEHHOTO 0TOOpa. JIBrKymuii oT60op. PoneBas urpa «EctecTBEeHHBIN 0TOOPY.

MoaudukanroHHas U3MEHUYHUBOCTb. Cratuctuueckue 0COOEHHOCTH
Moau(pUKaMOHHON M3MEeHUYMBOCTH. MccnenoBarenbckue padbothl «MoaudukaoHHast
M3MEHYMBOCTh PACTEHHUM B MPEJIEIIAX BALIETO MECTA JKUTEIbCTBAY.

HacnenoBanue KOJIWYECTBEHHBIX MPU3HAKOB. KoOJIMYECTBEHHBIE IPU3HAKHU.
CpenoBas u3mMeHYUuBOCTH Npu3Haka. Koadduiment Hacnenyemocty nmpuzHaka. OTBeT Ha
otoop. IloMck T€HOB KOJMYECTBEHHBIX NPU3HAKOB. OJHOHYKJICOTHU/IHBIC BapHUAHTHI
reroB. JIHK-uur. I1oJJHOreHOMHBIN aHAJIM3 aCCOLUALIMHI.

«Omb» Hajx reHomoM. IloctreHomHas spa. OOpaTHasi reHeTuka. « OMUKCHBIE»
uccnenosanus. [Iporeom, merabonom. [IpakTrueckoe 3aganne «ArpOHOMBD.

JloMecTukanus 1 LEHTPbl TeHeTHYecKoro paznooopasus. [loucku pactenuii ¢



«XOpOIIMMU» TPHU3HAKAMM JJI1 4ejoBeKa. lIeHTphl TeHEeTHMYecCKOro pasHooOpasus.
Huxonait MiBanoBuu BapunoB. Cenekiusa. KomOuHanmonHass ¥ TMOpUIHAS CEJICKIIUSL.
I'ereposuc. Ilpaktudeckoe 3amaHue «l'omosioruueckue psAabl  HACIEICTBEHHOU
U3MEHUMBOCTH.

CoxpaHUTh W U3Y4YUTh Te€HbI, 4yTOObl MEHATh Oyaymee. Kak mnpaBUIBHO
XpaHuTh TeHbl. KoJIeKIuu TEeHEeTHYECKHX pecypcoB pacTeHui. IlpakTukym wu/unu
HCCIICOBATEIbCKUN TPOSKT «MeToabl KyJIbTHBHUPOBAHUSA IN VIr0 I coxXpaHCHHS
TEHETUYECKUX PECYPCOB PACTCHUM U JUIsl YCKOPEHHOM CEJICKIUM.

['eneTnueckue nEHTpHl B Hamled cTpaHe. [€ 3aHUMAKOTCS TEHETUKOW U
TEHOMUKOU JIJISI HYJ[ CEJIbCKOTO XO3SMCTBA.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA KYPCA
BHEYPOUHOUAESATEJBHOCTH

3aHATUS B paMKax IMporpaMMbl HampaBlieHbl Ha OOecleueHUue JOCTUXKEHUS
IIKOJbHUKAMU  CIEAYIOIIUX  JIMYHOCTHBIX, METANPEAMETHBIX H  IMPEAMETHBIX
00pa3oBaTENIbHBIX PE3YIIHTATOB.

JINYHOCTHBIE pPe3yJIbTaThI:

B cgepe epadsccoanckoco 6ocnumamnus: TOTOBHOCTH K KOHCTPYKTHBHOM
COBMECTHOM 1€ATEIbHOCTH MIPU BBITOJIHEHUH UCCIEA0BAHUIA U MTPOEKTOB, CTPEMIICHHUE K
B3aMMOIIOHMMAHHIO ¥ B3aHMOITOMOIIIH.

B cgpepe nampuomuueckozo 6ocnumanus: OTHOIIEHUE K OMOJIOTUU KaK K BaKHON
COCTABJISIFOLIEN KYJIBTYPBI, TOPAOCTh 3a BKJIAJ POCCHUMCKUX M COBETCKHMX YYEHBIX B
pa3BUTHE MUPOBON OMOJIOTHYECKON HAYKH.

B cgepe 0yxosno-upaecmeennoco ocnumawnus: TOTOBHOCTh OIICHUBATh
MOBEJICHUE U TOCTYNKH C TO3ULHUM HPABCTBEHHBIX HOPM U HOPM SKOJIOTHYECKOU
KYJbTYpPbI;, IOHUMaHUE 3HAYMMOCTU HPABCTBEHHOT'O acCIeKTa JIEATeIbHOCTH YEJOBEKa B
MeJUIMHE U OUOJIOTHH.

B cgepe scmemuueckoco e6ocnumanusi; TOHMMaHWE pOJM OUOJNOTHUM B
(bopMUPOBAHUU FCTETUUECKON KYIbTYpPbl TUYHOCTH.

B cgepe ¢uszuueckoeo eocnumanus, Gopmuposanus Kyiemypvl 300p08bs U
IMOYUOHANbHO20 01A20N0AY4Us: OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO U
yCTaHOBKAa Ha 370pOBBIM 00pa3 KW3HM (30pOBOE THUTaHUE, COOJIO/ICHNE
TUTUEHUYECKUX TPAaBWJI U HOPM, COAJAaHCHUPOBAHHBIN pEXUM 3aHATUA M OTHAbIXA,
peryispHas pu3ndecKasi akTUBHOCTh); OCO3HAHUE TOCJICACTBUN U HEMPUSATHE BPEIHBIX
pUBBIYEK (YIOTpPEOJICHUE aJKOroJisi, HAPKOTUKOB, KYpEeHHUE) U UHBIX (OpM Bpena st
(bU3UYECKOr0 M TICUXUYECKOTO 3JI0POBBS; COOJIIOJICHUE TpaBUsl 0€30MacHOCTH, B TOM
YUCJ€ HAaBBIKU O€30MaCHOr0 TOBEJCHHS B MPUPOJHON cpene; CcPopMHPOBAHHOCTH
HaBbIKa peICKCUH, YITPaBIEHUE COOCTBEHHBIM YMOIIMOHATBHBIM COCTOSIHUEM.

B cghepe mpyoosoco 6ocnumanus: akTUBHOE y4acTHE B PEUICHUU MPAKTUYCCKUX
3a7a4 (B paMKax CEeMbH, IIKOJbI, TOpojAa, Kpas) OMOJOTMYECKOW M HIKOJOTHYECKOM
HaIPaBJICHHOCTH, WHTEPEC K MPAKTUYECKOMY H3YYCHHIO TpodeccHii, CBS3aHHBIX C
OMOJIOTHEH.

B cgepe sxonocuueckoco 6ocnumanua:  OpUEHTALMs Ha  MPUMEHEHUE
OMOJIOTUYECKUX 3HAHMM TpPU PEIIeHUH 3a7ad B OOJACTU OKpYXalolehd Cpebl;
OCO3HaHHUE JKOJOTUYECKHX MPOOJIeM U MyTeW MX pelIeHusl; TOTOBHOCTh K YYacTHIO B
PAKTUYECKOMN ESITeIbHOCTH KOJIOTMUECKONM HAalIPaBIEHHOCTH.



B cgepe nonumanuas yemmocmu mHayunoeo no3HaHusA: OpPUEHTALUS Ha
COBPEMEHHYIO CHUCTEMY Hay4dHbIX MPEACTABICHUN 00 OCHOBHBIX OHOJOTHUYECKUX
3aKOHOMEPHOCTAX, B3aMMOCBS3SIX YEJIIOBEKA C MNPUPOJHOM M COLMAJIBHOW CpEeNou;
NOHUMAaHUE POJU OMOJOTUYECKON HAYKU B (POPMUPOBAHUU HAYYHOT'O MHPOBO33PEHUS;
pa3BUTHE HAy4YHOU JH0003HATEIBHOCTHU, UHTEpPECAa K OMOJOTMYECKON HayKe, HABBIKOB
UCCIIeI0BATENHCKON e TEIHHOCTH.

B cgpepe aoanmayuu x usmeHAWUMCA YCIOBUAM COYUANLHOU U NPUPOOHOLL
cpeovl: aJeKBaTHas OIEHKA M3MEHSIOIIUXCS  YCJIOBUM; TPUHATHE  PELICHUS
(MHOUBHyaTbHOE, B TPYNIE) B U3MEHSIOIIMXCS YCIOBUAX HAa OCHOBAaHUM aHaIU3a
Oounonornyeckor nH(GOpMaIUK; MIIAHUPOBAHUE JICHCTBUM B HOBOM CHUTyallud Ha
OCHOBAHUU 3HAHUU OMOJIOTHYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHbIe pe3yJibTAThI:

B cghepe osnaoenusn ynusepcanonvimu yuebHbiMu NO3HABAMENbHBIMU OCUCTBUMU'
ba3oBrle nornueckue JeCTBUS:

Y0 BBIABIATL M XapaKTEPH30BaTh CYIIECTBCHHBIC TPH3HAKH OHOJOTHUYCCKHX
00BEKTOB (SIBJIICHUI);

¥ 0 ycraHaBIMBaTh CYHICCTBEHHBIH MPHU3HAK KIaCCH(PHKAIMKA OHOIOTHYECKHX
00OBEKTOB (SBJICHUM, MPOIIECCOB), OCHOBaHUs sl OOOOIIEHUS W CpPABHEHWS,
KPUTEPHUH TIPOBOAMMOTO aHAIIN3A;

¥ 0 ¢ yuéTOM IPEIIOKEHHON OMOIOTHYECKOM 3a1a4M BBISBIIATH 3aKOHOMEPHOCTH H

MPOTUBOPEYHS B pacCMaTprBaeMbIX pakTax U HaOIIOICHUSIX;
npeajgaraTb KpPUTEPUU JJIsi BBIABJICHUS 3aKOHOMEPHOCTEH M MNPOTHUBOPEYHIA;
¥ 0 BBIABIATH AeHUIUTH HHGOPMAIIUHU, JAaHHBIX, HCOOXOAUMBIX ISl PEIICHUS
MOCTaBJICHHOM 3aJ]auM;
¥ 0 BBISIBIIATH MPHUYUHHO-CIIEACTBEHHBIE CBSI3U pyd  U3YYCHUH
OMOJIOTHYECKUX SIBJICHUHN U MIPOIIECCOB; JIeJaTh BHIBOJIBI C UCIIOJIb30BAHUEM

JNEYKTUBHBIX U HHAYKTUBHBIX YMO3AKIFOUCHUH, YMO3AKIIOUEHNUN 10 aHAJIOTHH,
(bopMyIHpPOBaTh TUTIOTE3BI O B3AMMOCBSI3SX;

¥ 0 caMOCTOSATEIILHO BBHIOMPATH CIIOCOO peIlicHHs yu4eOHOM OHOIOTHYeCKOM 3a1aun
(cpaBHUBATh HECKOJILKO BAPUAHTOB PEILICHUS, BEHIOMPATh HanOoIee MOAXOASAIIUMN C
y4€TOM CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPUER).

ba3oBkIe Ucce10BaTEILCKUE ICUCTBUS:

¥ 0 UCIOIB30BATh BOMPOCHI KaK MCCIIEIOBATEILCKUN HHCTPYMEHT TIO3HAHHS,
YO ¢opMynHpoBaTh BOMPOCHI, (PUKCUPYIOIIME Pa3pblB MEXKIY pEalbHbIM U

KEIaTCIbHBIM COCTOsSIHHUEM CUTyaluu, O6’beKTa, u CaMOCTOATCIBHO
YCTaHaBJIMBATb HCKOMOC M JaAHHOC;



Y0 ¢opmupoBaTh THUIOTE3y 00 HCTHHHOCTH COOCTBEHHBIX  CY)KICHHIA,
apryMEHTUPOBATH CBOIO IO3UIINIO0, MHEHHUE;

Y0 mnpoBOAUTH IO CAMOCTOSTEIBHO COCTABJICHHOMY IUIAaHY HAOJIO/ICHHE,
HECJIOKHBIN OMOJIOTMYECKH OKCIIEPUMEHT, HEOONBIIOE HCCIEIOBAaHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEH OMOJIOTHUECKOT0 00beKTa (Iporiecca) u3ydeHus,

¥ 0 TpPUYMHHO-CIICJACTBCHHBIX CBSA3€H M 3aBUCHMOCTEH OHMOJOTHUYECKMX OOBEKTOB
MEXIy COOOH;

Y/ [] OLICHUBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh WH(POPMAIIHIO, TIOJYUCHHYIO B
X0JIe HaOJTFOICHUS U SKCTICPUMCHTA;

¥ 0 camocTosATeNbHO (OPMYIMPOBATh OOOOIIECHUS W BBIBOJABI IO PE3yIbTaTaM
MPOBEAEHHOTO HAOMIONEHUs, IKCIEPUMEHTA, BIAJeTh MHCTPYMEHTAMHU OIICHKH
JOCTOBEPHOCTH MOJYYEHHBIX BHIBOJOB U 0000IEHUH;

¥ 0 mpOrHoO3upOBaTh BO3MOKHOE JajIbHEIIee pa3BUTHE OHOIOTHYECKHX IIPOIECCOBH
UX TIOCJEACTBUS B aHAJOTUYHBIX MJIM CXOJHBIX CHUTYyaIUsX, a TaK)Ke BBIIBUTATh
MIPEANOIOKEHUS 00 UX Pa3BUTHUU B HOBBIX YCIIOBUSX U KOHTEKCTAX.
Pabota ¢ nadopmanuen:

¥ 0 IpUMEHSITh pa3IM4YHbIC METOIbI, HHCTPYMEHTHI U 3alIPOCHI IIPH MTOKMCKE U 0TOOpE
Ouonornyeckod WHGOPMAIMK WM JAHHBIX W3 MCTOYHUKOB C YYETOM
PENJI0KEHHON yueOHOM OMOIOTHYECKOM 3a1a4H;

Y0 BbIOMpaTh, aHATU3UPOBATH, CHCTEMATU3UPOBATH M  HHTEPIPETHPOBATH
OMONOTUYECKYI0 MH(POPMAITHIO PA3TUYHBIX BUOB U JOPM MIPEICTABIICHNUS,

¥ 0 HaxXOIUTh CXOIHBIC aPTYMEHTHI (TIOATBEPIKIAIOIINE WUIIA ONPOBEPTAIOIINE OJIHY
U Ty K€ UJICI0, BEPCUIO) B PA3IIUMYHBIX HHOOPMAITMOHHBIX UICTOYHUKAX;

¥ 00 caMOCTOSATEIILHO BBHIOUPATH ONTHMAIBHYIO0 (OPMY IpEACTaBICHHs HH(DOpMAIUN
U WUTIOCTPUPOBATH pellacMble 3aJaddl HECIOKHBIMU CXEMaMH, JuarpaMmMamu,
UHOU rpaduKoi U MX KOMOUHALIUSIMU;

Y/ [] OLEHHUBATh HaJIEKHOCTh Owonornueckod  WHPOpMAIUM  TIO
KPUTEPHUSIM, TIPEIJIOKCHHBIM YUYHUTEIIEM WK CPOPMYITUPOBAHHBIM

CaMOCTOSITENIbHO; YAIOMUHATh W CHUCTEMATH3UPOBATH OMOJOTHYECKYIO

uH(pOpMAIHIO.

B cepe oenadenus ynusepcanvnuvimu yueOHbIMU KOMMYHUKAMUGHBIMU O€UCEUIMU
Oobuenue:
¥ 0 BocmpuHuMaTh U (HOPMYIHPOBATH CYKACHHS, BhIPAXKATh IMOLUH B TpOIECCce
BBITIOJTHEHUSI MPAKTUYECKUX U JIaOOpaTOPHBIX padoT;

¥ 0 BoIpakathb ceOst (CBOXO TOUKY 3PEHHSI) B YCTHBIX U MMCHhMEHHBIX TEKCTAX;



¥ 0 pacno3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHs, IIOHMMAaTh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, 3HAaTh M Paclo3HaBaTh MPEANOCHUIKH KOHMIUKTHBIX
CUTYallMi U cMAr4aTh KOH(QIUKTHI, BECTH MIEPETOBOPHI;

Y0 noHMMATh HaMEpPEHWs JPYIHX, MPOSBISATh YBAKUTEIHLHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOH hopme (HopMyIHpoBaTh CBOM BO3PAKEHUS;

Y0 B xome auajora W/WIM JUCKYCCHH 3aJaBaTh BOIPOCHI II0 CYIIECTBY
o0OcyxmaemMoli OHMOJOTHYECKOM TEMbl M BBICKA3bIBaTh WJEH, HAIlCJICHHBIC Ha
pereHrue OWOJOTHYECKOW 3adaud W TOAJSp)KaHWe OJaroenaTeIbHOCTH
OOIICHUS,

_\y/ O comocTaBisiTh CBOM CYXKACHUA C CYXIACHUAMU APYIrUX YYACTHHKOB Aualiora,
O6Hap}I)KI/IBaTB pas3indusga U CXOACTBO HOSHHHﬁ;

¥ 0 myOIUYHO IPEACTAaBIATh PE3YIbTAThI BHIIIOJHECHHOTO OHOJOTHYECKOTO OIBITa
(?KCcIIepuMeHTa, UCCIICA0BaHUs, IIPOCKTA);
Y/ [] caMOCTOSATEIHLHO BIOUPATh POopMaT BHICTYIUICHHS C YUETOM 3aja4 MPE3CHTAIIUN
U OCOOCHHOCTEH ayJIMTOPUU U B COOTBETCTBHH C HHUM COCTaBJISITh YCTHBIC M
MUCHbMEHHBIE TEKCTHI C UCTOJIb30BaHNEM WILTIOCTPATUBHBIX MAaTEPUATIOB.
CoBMecTHas IeITENLHOCTE (COTPYITHHUYECTBO):

¥ 0 moHMMAaTh W HCIOJB30BATH MPEHUMYIIECTBA KOMAHIHOM W WHAWBHIYAIbHOM
paboThl MPH PEIICHUH KOHKPETHOM OMOJOTHYECKOHN IMpoOJIeMbl, 0OOCHOBHIBATH
HEOOXOJIUMOCTh ITPUMEHEHHS TPYNIOBBIX (HOPM B3aMMOJICHCTBUS TPH PEIICHUH
MOCTaBJICHHOW y4eOHOM 3a1a4u;

J0 MIPUHUMATh [€Jb COBMECTHOM NESATEIBHOCTH, KOJUICKTUBHO CTPOUTH JICHCTBUS
1o e€ JOCTHIKEHHUIO: PaCIpeIeTsaTh POJIH, JOTOBAPUBATHCS, 00CYKIaTh MPOIECC U
pe3yJbTaT COBMECTHOM pabOTHI;

Y0 yMmers 0000maTh MHEHHS HECKOJBKHAX JIIOJCH, MPOABIATH TOTOBHOCTH
PYKOBOAUTD, BBIMOJIHATH IOPYYEHHUS, TOAUUHATHCS,

¥ 0 maaHMpOBaTh OPraHM3alMI0 COBMECTHON pPabOTHI, ONpEAEIATh CBOKO POJb (C
y4€TOM TPEANOUYTCHUN W BO3MOXKHOCTEW BCEX YYACTHHUKOB B3aWMOJICHCTBUS),
pactpeneniaTh 3aJayd MEXAYy 4YJIeHAMW KOMAaHJbl, Yy4acTBOBATh B TPYMIOBBIX
dopmax paboTsl (0OCykIeHMs, 0OMEH MHEHUSIMU, MO3TOBBIE IIITYPMbI U UHBIE);

¥ 0 BBIIOIHATH CBOK YacTh Pa0OTHI, JOCTUTaTh KAa4eCTBEHHOrO pe3yibTaTra IIo
CBOEMY HAIIPABJIECHUIO U KOOPAUHUPOBATH CBOM AECUCTBUA C APYTMMH YJIECHAMH
KOMaH/Ibl;

YO oleHWBaTh Ka4yeCTBO CBOEr0 BKJIaga B OOMMH TMPOMYKT IO KPUTEPHUSM,
CaMOCTOSTENbHO CHOPMYITUPOBAHHBIM



Y4aCTHUKaMH B3aMMOJICHCTBUS; CPAaBHUBATH PE3YJIBTATHI C HCXOIHON
3a1a4ey ¥ BKJIAJ KaKI0TO YJIEHa KOMaHbl B TOCTHKEHUE PE3YJIbTATOB,
paznensaTh cepy OTBETCTBEHHOCTH U NPOSBIIATh TOTOBHOCTD K MPEIOCTABICHHIO
0T4€Ta Mepes rpynmou;

Y0 oBmajeTh CHCTEMOW YHUBEPCAIbHBIX KOMMYHHUKATHBHBIX JEHCTBUH, KOTOpas
obecrieunBaeT C(HOPMUPOBAHHOCTH COITMATHHBIX HABBIKOB W 3MOIMOHAIBHOTO
VHTEJUIEKTA KOJIbHUKOB.

B cghepe osnaoenus ynusepcanvhvimu yueOHbIMU pe2YIAMUSHBIMU OCLLCMBUAMU.
CaMooprasu3anus:

Y0 BBIABIATH MPOOJIEMBI ISl PEIICHHS B )KU3HCHHBIX M YICOHBIX CHTYAIUsX,
HCIIOJIb3Ysl OMOJIOTUYECKUE 3HAHMUS;

YO  OpHEHTHPOBATHCS B  pPa3lUYHBIX  TOAXOAaX  MPHHATHA  PEIICHUH
(MHAMBUAYATBHOE, IPUHATHE PEIICHUS B TPYIINE, TPUHATUE PELICHUN TPYIIION);

¥ 0 caMOCTOSATENILHO COCTaBJIATh aJrOPUTM peEIIeHHs 3aaadd (WO €ro 49acTh),
BBIOMpATh CMOco0 pemeHus y4yeOHOM OWONOrMYecKor 3amauu ¢ y4EToM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpeJIaraéMble BApUAHTHI PEIICHUH;

¥ 0O cocraBisTh IJIaH JEHCTBHIA (TUTaH peaau3alii HaMEYEHHOTO ajropuTMa
pelIeHust), KOPPEKTUPOBATh MPEIJI0KEHHBI aIrOpPUTM C YYETOM MOJYYEHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 U3ydyaeMOM OMOJIOTUYECKOM
00BEKTE;

¥ 0 nenaTth BEIOOp ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.



CaMOKOHTPOJIb (pediaekcus):

¥ 0 Biasetsh ciocodamMu CaMOKOHTPOJISI, CAMOMOTHUBAIIMU U PeIeKCHH; 1aBaTh

Y/ [0 aIeKBaTHYIO OLICHKY CUTYallly U NpejIarath IjiaH €€ U3MEHEHUS;

Y/ [] YUUTBIBATh KOHTEKCT U NPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTb IIPH
penieHn y4eOHOM OMOJIOTUYECKON 3a/1a4H,
aJanTUPOBATh PEIICHUE K MEHAIOIIMMCS OOCTOSITEIbCTBAM;

¥ 0 0OBACHITH MPUUKHBI TOCTIKEHHS (HEAOCTIOKEHHS) PE3YILTATOB IEATEILHOCTH,
JaBaTh OIICHKY MPUOOPETEHHOMY OMbBITY, YMETh HAXOJUTh TO3UTUBHOE B
MPOU3OIIEAIIEH CUTYAllNH;
¥ [0 BHOCHTH KOPPEKTHUBBHI B JEATEIBHOCTH HA OCHOBE HOBBIX OOCTOSATEILCTB,
WM3MEHUBIINXCS CUTyallui, yCTAHOBJIECHHBIX OIMMOOK, BOZHUKIITUX TPYIHOCTEH; 0
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSM. JIMOLIMOHAIbHBIN UHTEIIIEKT:

_\y/ |:| pa3HI/I‘-IaTB, HA3bIBATh U yr[paBJ'IﬂTB CO6CTBCHHBIMI/I OMOLIUSIMHA U SMOIIUAMU
JPyTHX;
_\y/ 0 BBIABJIATD U aHAJIIM3HUPOBATL IIPUYHNHBI BMOHHﬁ;

'\y/l:l CTaBUTH ceOs1 Ha MECTO APYyroro 4cjJIOBCKa, IOHUMAaTb MOTHUBLI U HAMCPCHU

ApYyroro;
¥ [] PETYJIMPOBATh CIIOCO0O BBHIPAKEHUS SMOLIUH.
yn pussitre cedst u Apyrux;
% [] OCO3HAHHO OTHOCUTBCS K APYTOMY YEIIOBEKY, €r0 MHCHHIO;
y ] IPU3HaBaTh CBOE IPaBO Ha OIIMOKY U TaKOE e MPaBo JIPYyroro;
v OTKPBITOCTD cebe u Ipyrum;
[] OCO3HaBaTh HEBO3MOXXHOCTH KOHTPOJIUPOBATH BCE BOKPYT;

&g

YU opnazers cucremoi YHUBEPCAJIbHBIX YUEOHBIX PEryISITUBHBIX JACUCTBUN,
KOTOpasi obecrieunBaeT GOPMUPOBAHUE CMBICIIOBBIX YCTAHOBOK JAYHOCTH

(BHYTpEHHSIS TO3UIIUS IMYHOCTH ), U ’KU3HEHHBIX HABBIKOB (yIIPaBICHUS IMYHOCTH
co00H, CaMOIUCIUUIUINHBI, YCTOMYUBOTO TOBEACHMUS ).

IIpeaMeTHBIE pe3yabTaThl OCBOCHHUS MPOTrpaMMbl B
MO3HABATEIBLHOM (MHTEIUICKTYyaIbHOM) cdepe:

¥ 0 mpruoOpeTeHne OMbITa UCIIOIL30BAHUS METOIOB OMOJIOTHUECKON HAYKHU C IEJTBIO
U3y4eHHs] OMOJIOTHYECKUX OOBEKTOB, SBJICHHH M MPOIECCOB: HAOIIOJCHUE, ONMHUCAHUE,
MPOBEJCHUE HECIIOKHBIX OMOJIOTMYECKUX OIBITOB U 3KCIEPUMEHTOB, B TOM YHUCIE C
UCIIOJIb30BAHMEM  AHAJIOTOBBIX W LU(POBBIX  OMOJOTHYECKMX MPUOOPOB U
MHCTPYMEHTOB;



¥ 0 bopMupoOBaHHE YMEHHS HMHTETPHPOBATH OMOJIOTHUCCKHE 3HAHMS CO 3HAHUSMHU
U3 JIpyrux ydeOHbIX mpeamMeToB  ((U3UKH, XUMHUHM, Teorpaduu, HCTOPUH,
00I11eCTBO3HAHMS U T. [1.);

¥y GopMmupoBanme yMeHHMM pemarh y4eOHbIE 3aJaud  OMOJIOTMYECKOro
coJiepKaHusl, BBISIBIISITH MPUYUHHO-CIICJICTBEHHBIE CBSI3H, MPOBOJUTH KaUYE€CTBEHHbBIC U
KOJIMYECTBEHHBIEC PACUE€ThI, JIeJIaTh BBIBOJIbI HA OCHOBAHUH MOJyUYEHHBIX PE3YJIbTaTOB;

¥ 0 dbopmupoBaHHe YMEHHUS IUIAHUPOBATh yU4eOHOE MCCIICIOBAHUE WM MPOCKTHYIO
paboTy ¢ y4eToM MOCTaBICHHOMN Leau: (OpMyIupOBaTh MPoOIeMy, TUIIOTE3Y H CTaBUTh
3aJla4dl KCCJIEeIOBaHMs, BBHIOMpATh aJ€KBAaTHO MOCTABICHHOW I METOJbI, JAENaTh
BBIBOJIBI 1O pE3YJIbTaTaM MCCIIEI0BAHUS WU MPOEKTHOM JAESITEIbHOCTH;

¥ 0 dbopMupoBanre  HMHTEpeca K  yIAyOJIEHHIO  OMOJOTMYECKMX  3HAHUI
(npennpodunpHas MOAroTOBKa M MpOo(eccCHOHanbHas OPUEHTAs1) U BEIOOPY OMOJIOTUN
KakK MpoQUILHOrO MpPeAMETa Ha CTYIIEHH CPEIHET0 MOJHOro 00pa3oBaHus s Oy ayiei
podeCCUOHAIBHOM  JIESITEIBHOCTH, B 00JacTH OHOJIOTMU, MEIUIIMHBI, SKOJIOTHUH,
MICUXOJIOTUH, BETEPUHAPHH, CETTBCKOTO X035 CTBA;

Y0 BiageHue HaBbIKaMH paboThl ¢ HH(MOpPMANUEH eCTECTBCHHO-HAYYHOTO
COJIep>KaHus, MPEJCTaBICHHON B pa3HOW ¢opme (B BHUJE TEKCTa, TAOJIUYHBIX JAHHBIX,
cxeM, TrpadukoB, Auarpamm, Mojelieid, HW300paKE€HUi), KPUTUUECKOTO aHajau3a
MH(pOpMAIUU U OLICHKH €€ IOCTOBEPHOCTH;

¥ 0 yMeHne UHTErPUPOBATH OMOIOTHYECKUE 3HAHKS CO 3HAHUSMHU IPYTUX YIeOHBIX
MPEIMETOB; UHTEPEC K YriayOJIeHUI0 OMOJOTUYECKUX 3HAHUW U BBIOOPY OMOJIOTHM Kak
npodUILHOTO MpeaMeTa Ha YpPOBHE CpEIHEro oO0iiero ooOpa3oBaHus s Oyaymiei
npodeCCHOHAILHON JICATEILHOCTH B 00JacTH OWOJIOTHM, MEIUIIMHBI, SKOJIOTHH,
BETEPUHAPHUH, CEIIbCKOTO XO3SCTBA, TMHUIIEBON MPOMBIIUICHHOCTH, TICUXOJOTHH,
UCKYCCTBA, CIIOPTA - UMETh YETKHE MPEJCTABICHUS O MATEPUATMCTUYECKON CYIIHOCTH
T€HOMOB YXHBBIX OPTaHU3MOB M PETYJISAIINIO UX PabOTHI;

¥ 0 3HaHME OCHOBHBIX ()AaKTOPOB OKPYIKAIOIIEH Cpebl, BIUSIOIIMX Ha Pa3BHTHE U
CYIIIECTBOBAHHKE KUBBIX OPTAHU3MOB, aIaNTAlNNA K (PAKTOpaM OKPYKAIOIICH CpeIbl;

%’/D 3HaHHUC OCHOBHBIX ITOAXOJ0B 6I/IOTeXHOJ'IOFI/II/I, HCIIOJIB30BaHHA €€ I[OCTI/DKGHI/II\/JI B
COBpeMeHHOﬁ KHN3HHU YCIIOBCKA, 0COOEHHOCTH HCIOJIb30BAaHUS KUBBIX OpraHU3MOB AJIA
IMPONU3BOACTBCHHLIX HYXXI YCJIIOBCKA,

Y0 3HaHWE OCHOBHBIX ITOJXOJOB CEJIEKIIMM W OHOTEXHOJOIWH KYJIBTYPHBIX
pacTeHul, XapaKTepru30BaTh FTeHETUYECKH MOIU(DUIIMPOBAHHBIE PACTEHHUSI, ONIEPUPOBATH
NOHATUSIMU, TUOpUIM3ALMS, OTHAJeHHAs TUOpHUaM3alMs, HWCKYCCTBEHHBIA OTOOp,
reTepo3uc, TpaHchopMallrsi, MyTareHe3, TeHETUYECKOe PEIaKTUPOBAHMUE;



¥ 0 moHMMaHWEe  MOJICKYJISIPHBIX ~ MEXaHHU3MOB  pPEalU3allid  HACJICACTBEHHOM
UHpOpMalMud U yYMEHUE CBOOOJHO  ONEPUPOBATH  OCHOBHBIMU  IOHSATUSIMHU
MOJIEKYJIIDHOM OHMOJIOTMM U €€ COBPEMEHHBIX HANpaBJIEHUH — TEHOMHKHU,
METAareHOMMKH, IIPOTEOMUKH;

'%]/D 3HAHHUE OCHOBHBIX 3a00JICBaHUM 4CJIOBCKA, MCXAaHU3MOB HUX PA3BUTHA, crocoobax
HUX JUATrHOCTHUKHU U JICUCHU A,

¥ 0 dopMupoBaHre yMEHHS HCIIOIb30BATh MOHATUHHBIN ammapaT u CHMBOJINYECKHUIT
A3bIK TEHETHKH, T'PaMOTHOE NPUMEHEHHE HAayYHBIX TEPMHUHOB, TMOHSITHH, TEOPHil,
3aKOHOB [IJIs OOBSICHEHUS HAOJIOMAeMbIX OHOJOTHYECKUX OOBEKTOB, SIBICHUN U
MPOLIECCOB, MO3BOJISIONINX 3aJ0KUTh (PYHIAMEHT HAyYHOT'O MUPOBO33PEHUSL.

B nneHHOCTHO-OpHEHTAIIMOHHOM cdepe:

¥ 0 3HaHHWe, YTO MPUMEHCHHUE COBPEMCHHBIX TEXHOJOTUH MOJICKYJSIPHOU OHOJIOTUU
IIO3BOJIIET YCIIEHNIHO peliaTb Takue 3J1000JHEBHbIE IIPOOJIEMBI, KaK OXpaHa
OKPY’KAIOLIEH CPelibl, COXPAHEHUE 370POBbs YEIOBEKA, KOHTPOJIb U BOCCTAHOBJICHUE
DKOCUCTEM.



TEMATHYECKOE IINTAHUPOBAHUE

Monayab «Kak )KUBOTHBIE U PACTEHHUSI MPHUCIOCACIMBAIOTCS
(3BOJIIOIHOHHASIIKO0I0rHA) 5-6 KiIacchl (34 yaca)

Crioco0bl ero nmoaiep KkaHusl.
OrpannueHuss MOP(POIOTHICSCKIX
1 (U3UOJOTUYECKUX aTarTaIlHi.
[Touemy opranu3mMsl HE
CTAHOBSATCS OCCKOHEYHO
OOJIBIIMMH, MAJICHEKUMU,
BCCSITHBIM.

Tembl OcHOBHOeE coaepKaHue JlesrennHoct
b
IKOJbHUKO
B
1. MBI ucciexyem CBOMCTBA U CTPOEHUE KUBBIX
SKUBBIE 00bEeKTHI OpraHu3MoOB (CTPOCHHUE KIIETKH).
(6 u) Bun, oco0b — opranusm kak
eqnHas cucreMa. Axanranun
(mpucniocobnenus). [lonsitue
roMeocTa3a JKUBOro opranusMa. | MccmemoBarenbckue

pabotsl «Bce mu

(cunHMIBLOETKH, Oepe3bl
u T.J.)
OMHAKOBEIE?
DOTOKBECTY.
[IpakTruueckas pabora
«CocraBnsiem
KHUT

y PEKOPIOB pPAacTeHUU U
JKMBOTHBIX HAIIETO Kpas».




2. Bausinue
OKPYsKaKIen
CpeabIHa JKHBbIE
opranu3msbl (12 )

@DaKTOPBI OKPYKAKOIIEH CpeIb
(abuoTnueckue, ONOTHIECKHUE,
aHTporore’usie). [Ipumepnr
abuoTnuecknx (aKTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIMSIHUE HA )KU3HEICSITEIbHOCTh
KUBBIX OPTaHU3MOB:
TeMIlepaTypa, CBET, BIIaKHOCTb.
OCHOBHBIE 32aKOHOMEPHOCTHU
PUCTIOCOOJICHUSI JKUBBIX
OpraHu3MoOB K a0MOTUYECKUM
dakTopam. [Ipucnocobnenust k
OCHOBHBIM a0MOTHYECKUM
dakTopam: TeMIieparypa,
BJIQXKHOCTD U CBET.

[IpakTueckoe 3ansaTue
«11Bet u Temio» (KyOuKu
JIbJA B3BECHUTh, MOJIOKHUTh
B vamku [leTtpu Ha
Pa3HOLBETHYIO Oymary,
yepe3 30 MUHYT B3BECHUTh
3aHOBO — KTO OBbICTpee
pacrasii).

[IpakTueckoe 3aHsTHE
«YTo0 pacTBOpsETCA B
BOAE»  (PKCHEPHMEHT
«Kugkuii 1om»).
[IpakTueckoe 3aHsATHE
«uddysus BemecTB
BBO/JI€ (PaCTBOPHI)»,
«/IBM>KEHME pacTBOPOB 1O
LBETKY.

[IpakTyeckoe 3aHsiTHE
«Jlex mmaBaeT B BOzE
(aiicOGepru, 3amep3aHue
BOJIOEMOB)».
[IpakTueckoe 3aHsATHE

«Jlen mpu 3amep3aHun




pacIIupsaeTCs
(pa3pylilieHre KaMHS
(mouBooOpazoBaHue),
3aMep3aHue KIETOK).
IIpakTHueckoe 3ansaTue
«y6a» (kyOuKu Ipaa
3aBEpHYTH B Pa3HbIN
MaTrepual, B3BECHUTb).
[IpakTruueckoe 3aHsTHE
«IIurmMeHTb (MOKHO
pa3ieluTh HA BaTMaHE
KpacuTEIH U3
(baomacTepoBy.
IIpakTHueckoe 3aHsaTHe
«Kak ®HBOTHBIE TIJIABAOT
BBOJE» (DKCIEPUMEHT C
MUATIETKOM ).
HccnenoBarenbekue
paboTsl «BiusiHue cBeta
(Temuia, BIaXXHOCTH,
COCTaBa MOYBHI) Ha
pacTeHusi B €CTECTBEHHbBIX
WJIM UCKYCCTBEHHBIX
YCIOBUSAX» (HAa TOCTYITHOM
Marepuane).

3.
B3aumopaeicTBuA
JKMBBIX
opranusmos(4 4)

buotnyeckue hakTopsl.
3aKOHOMEpPHOCTH Pa3BUTHS
MEXBHIOBBIX
B3aMMOOTHOIIIEHUH.

KosBosonus (XUIIHUK-
KEPTBa;Iapa3UT-XO35I1H)
DBOJIIOIMS CTPATETUI
JTOOBIBAHUS MUIIIN.

CommansHOCTh. BUIBIBCEIICHIEI.
IlepeueHb pacTeHUMBPEIUTEIICH.

HccnenoBatenbckas
pabota «HabmroneHus 3a
B3aMMOOTHOIIICHUSIMU
JKHBOTHBIX pu
TOOBIBAHUH ITUIIHA
(KOpMYIITKH JJIs1 TITHIL, JJIS
TOPOJICKUX MJTH CEIBCKUX
KUBOTHBIX). BeOkamepsbi».
HUccaenosarenbckas
paboTta

«PacnpocTpaHneHnne BUI0B-
CHUHAHTPOIIOB B HAIIEH
MECTHOCTH




4. Yesi0BEK B KU3HU
pacreHum u
KUBOTHBIX? (6 1)

5. DKoJIorn4YecKue
Humu (6 )

AHTpoOnoreHHsie (PakToOpBhI.
[IpaBaa u, 4TO MEPBOOBITHHIE
JIFOJY JKWJIA B TApMOHUU C
npupoaoi. OgomaliHUBaHuE U
MPUPYUYEHUE )KUBOTHBIX U
pacteHuii. 3aueM cracaTh
BBIMUPAIOLIUE BUBI, KaK 3TO
nenatb. KynbTypHbIE pacTeHus U
ux aukue npenku. [louemy
BaYKHO MX COXPaHATb.
Pa3nooOpa3ue KynbTypHBIX
pacTeHUl U NX 3HAYCHUE B
KU3HU yenoBeka. KpacHas kHura
Bawei Tepputopun. Ocodo
OXpaHseMbIE TEPPUTOPUH,

SaHeBettHHPocetH 3pa——
buocdepa — ogna u3
BOKHEUIINX 000JI04EK 3eMITH.
Uro Takoe
«QKOJIOTUYECKUEHUIITN» U
KaK OHU
dbopmupyrorca? dopmupoBanue
3HaHUU 10 OMOpa3HOOOpaA3UIO
KUZHEHHBIX POPM,
MTOBEACHUYCCKUX
IIPUCIIOCOOJICHH,
MOIU(PUKAIIUOHHAS
U3MEHYUBOCTH (Ha 0a30BOM
ypoBHe). PacTtutenbHbie
cO00IIIeCTBa M X THITHI.
Pa3BuTHe u cMeHbI
PacTUTENIBHBIX COOOIIECTB.

[IpakTuueckas padorta
«Pa3zHooOpasue
KYJIbTYPHBIX PACTCHHM
BBAIIICM PETHOHEY.
UccnenoBarenbckas
pabora «Bnusinue
AHTPOIIOT€HHBIX (PAaKTOPOB
Ha pa3BUTHE PACTCHUI B
ropojie/HaceIeHHOM
IIYHKTE.
DKCKypCHsl/TIpakTHYeCKast
pabota «OOIIT B Bamem
pEeruoHe — yHHUKaJbHBIC

00BEKTHI TPUPOIBI».

UccnenoBarenbckue
paboThI «DKOJIOTUYECKUE
HUIIN BOKPYT T€Os —
onucanue GPakTopos
OKPYXaroUIEH Cpesib».
HUccnenoBarennckue
paboThI
«DeHOJIOrnYeCKue

HAOJIIOICHUS .

MoayJb «OCHOBBI PACTEHHEBOACTBA» /-8 Kjaacchl (68 yacos)

TeMmbl

OcHoOBHOe coaepxaHue

JlesiTesIbHOCT
b
IIKOJbHUKO
B




Tema 1. BBenenune
BPAaCTEHHUEBO/ICTBO

(24)

Uro-Takoe paCTEHHEBOCTBO:

OCHOBHBIE (dakTopsI

BBIpAIIMBAHMUS pacTeHui.

Ucropus pa3BUTHS
arpOXMMHYECKUX 3HAHUM
(padotet M.B. Jlomonocoga, O.
JIubuxa, byccenro, B.B.
JloxyuaeBa, K.A. Tumupsizena,
I1.A. Kocteiuena, /I.H.

[TpakTrueckas padora
«bouka JInouxay.

[IpsaHumHKOBA U Ip.).

Tema 2.
ArpoTeXHHYECKH
iiskcnepumenr (6

4)

[IpaBuia mocTaHOBKHU
arpo’KCIIEPUMEHTOB.
ITocTaHOBKA SKCIIEPUMEHTOB C
pacteHusiMU. Bo1OOp TeMBI,
COCTaBJICHHE TUITOTE3bI, LIEJI U
3a/1a4 HKCIIEPUMEHTA 10
BBIPAILMBAHUIO PACTEHUI B
KOHTPOJUPYEMOH CpeJie.
KonTtpomnu, noBropHoCTH,
IPOBEJICHUE FKCIIEPUMEHTA.
[imannpoBanue SKCIEPUMEHTA.
OueHka pe3yapTaToB
skcriepumenTa. OcBoeHue
TEXHOJIOTUU
KpPYTJIOTOAUYHOIO
BBIpPAIIMBAHMS CalaTOB U

MHKPO3EJICHU B
KOHTPOJIUPYEMBIX

HNCKYCCTBCHHLIX YCIIOBUSAX.

HccnenoBarenbckas
pabota «DakTopsl,
BIIMSIIOIIIME Ha
popacTaHue ceMsH (pocT
IIPOPOCTKOB)».
[IpakTuyeckas padota
«CO0op yCTaHOBKH ISt
BBIpAILIMBAHUS PACTCHUH B
KOHTPOJIUPYEMBIX
YCIIOBUSIX).




Tema 3. Ponb
XUMUYECKUX
3/1eMEeHTOB B
NUTaHUM PaCcCTEHUIN

(204)

Bopa. PactBop. BbITAXKKa.
AHWOHDI, KaTUOHDI,
3N1eKTponpoBoAHOCTb 1 pH
pacTBopa. Posb XMMHUYECKUX
3/IEMEHTOB B NUTAHUU PACTEHUN.
MonyyeHne nUTaTeNbHbIX
BELLECTB PaCTEHUAMM.
YpobpeHus: opraHn4ecKkue,
MUHepanbHble,
MUKpobuonormnyeckme. Tunbl
NUTaHMA pacTeHUi. Bo3gywHoe
N MUHepanbHoe (KopHeBoe)
NUTaHWe pacTeHnin. TpaHcnopT
NMUTaTENbHbIX BELLECTB PACTEHUN:
BOCXOAALLMN U HACXOAALLMNIN TOK.
BakHeMLwune KannmHoble,
dochopHble N a30THbIE
yaobpeHunsn, nx CBOMCTBA.
MpocTble N CIOXKHbIE
yaobperus.

PocT 1 pa3BuTmne pacTeHui:
3Tanbl OHTOreHesa, GpakTopbl,
B/INAOLLME HA POCT PACTEHUN:
CBET, ryCTOTa NOCaA0K, MUTaHue,
cybcTpar.

Or\nﬁnnnnr\"rwx HIATAI1ISL

MpakTnyeckas paboTa
«CxeMbl NUTATENbHbIX
pacTteopoB. PacyeTt 03
yaobpeHun ans
nUTaTe/IbHbIX PaCTBOPOBY.
MpakTnyeckas paboTa
«[1paBmna cmewmMBaHuA
yA06peHnn»
MpakTnyeckas paboTa
«MnTaHne pacTeHun:
TEXHONOINA
NPUroTOB/NEHUSA
nUTaTeNIbHbIX PacCTBOPOB
ANA pa3HbIX KYNAbTyp».
MpakTnyeckas paboTa
«MOHUTOPUHT
MWHEpPanbHOro NUTaHMA
PacTEHUN Y.
MpakTuyeckan paboTa

«PactutenbHan
ANArHOCTMKA.
NccnepoBaTtenbckana paboTa
«OueHKa COCTOAHUA

COUOUTIIITO U T IT IIYTTOririzr

KOMHATHbIX paCTeHMI\;i,

PacTeHUN Ha




pacTeHuit a30ToM. A30T U €ro
3HA4YEHUE B KU3HU PACTCHUMU.
@opMBI a30Ta U UX
MpEBpaIllCHUE B TIOYBE.
Hctounuku dochopa
JJIsipacTeHusl. 3HaueHUe
dbochopcoaeprammx
COEMHEHUN B KileTKe. Poiib
MaKpOAPTUYECKUX COCTMHEHUN
dbocdopa B SJHEPreTHICSCKOM
oOMeHe.

Brnustnue kanust Ha puzndeckue
CBOMCTBA MPOTOILIA3MBbI, Ha
(dbepMEeHTHI YTIIEBOJOPOTHOTO
oOMeHa, CUHTE3 OEJIKOB U JIp.
Ponp kanust B mopaepaHuu
HOHHOTO OajaHca B TKaHSIX,
BIPOLIECCAX CAMOPETYJISALUU.
Perynsaropnas un
CTpYKTypooOpa3zoBaTebHas
pOJIb KalblUsl. Y4acTue B
00pa3oBaHUU KJIETOUYHOU
CTEHKH, TIOJI/ICP>KAHUH
CTPYKTYpPbI MEMOpaH U
PETYISIUs UX IPOHUIIAEMOCTH.
3HaYeHuEe MarHus B
MeTaboJIM3Me paCTCHUH.
Maruuii B coctase
xJiopo(uiia, CX0ACTBO
xjopoduiizia U reMoriioonHa
KaK CBUJIETEJILCTBO €MHCTBA
opranuueckoro mupa. Cepa u
€ro OCHOBHBIE€ COEJIUHEHHUS, UX
pPOJIb B CTPYKTYPHOM
OpraHu3aIyu

KJIETKH, YIaCTHE
BOKHUCIIUTEIILHO-
BOCCTAHOBUTEIHHBIX PEAKITHSIX
MHUKpPO3TIEMEHTHI.
IIpencraBienus o poiu
MHUKPO3JIEMEHTOB B
MeTaboIn3Me pacTeHUIA.
OcobenHoctu

MOCTYIJICHUA

yCTaHOBKa
MPUYHH

MATOJIOTUIECKIX
cOCTOsTHUH (TIpU
HaJIAYUN ).
Hccnenosarenbekas
pabota «OneHKa BIUSHHUS
pa3IMYHBIX JIEMEHTOB Ha
COCTOSIHUE PacTeHUI
(cocTaBiieHHE Pa3IUYHBIX
MOJAKOPMOK )».




MHKPO3JIEMEHTOB B PACTEHUS.
CHuHEpPrusM U aHTaroHU3M




DJIEMEHTOB IIUTAHUS PACTECHUM.
PacturenpHas quarHocTuka u
METO/Ibl UACHTU(PUKAITIH
HEI0CTaTKa/U30bITKA 3JIEMEHTOB
IUTAHUS.

Tema 4.
Peryasitopsl
pocTapacTeHui.
3amurapacrenuii

(4 9)

[TonsATHE O perymaTropax pocra
pactenuii. CTUMYISITOPBI pocTa
—(UTOrOpMOHBI (AyKCHHBI,
ru60epesUIMHbI, IMTOKUHUHBI).
NHrubutopsl pocta pacTeHU:
1.npupoausie (abcuuzoBast
KHCJIOTa U HEKOTOPbIE

(b eHoIbHBIC BEIIECTBA

(MuKymapoBasi, KOpu4Hasi,

CAJIMIINIIOBAS KUCIIOTHI).

2. CHHTETUYECKHUE
(MOp(aKTUHBI, peTapAaHThI,
nedoauaHThl, 1eCUKAHTHI,
repOuIuabl). DUTOMOHUTOPUHT
Y OLICHKA COCTOSIHUSI PACTCHUH.
CoBpeMeHHBIE CITIOCOOBI
MOHUTOPHUHTA. 3aIlnTa
pacTeHU OT BPEIUTENIEH:

OCHOBEBI OMOMCTO/4A.

[IpakTuueckas padota
«DUTOMOHUTOPUHT U
OLICHKA COCTOSIHUS
pactennil. COBpeMEHHBIE
CIOCOOBI MOHUTOPHUHT .
Uccnenosarensckas
pabota «BnusHue
reTepoayKCruHa Ha
npopacTaHue (poct Ha
pa3HbIX CTa/IUAX, B
Pa3HBIXYCJIOBUSX )
Pa3TUYHBIX
pacTeHu».
[Ipaktuueckass  pabota
«MHCcekTapun: nmpaBuia u
YCIIOBHS pa3BesieHUs
MOJIE3HBIX HACEKOMBIX).




Tema 5. Bognas,
necyaHas u

MOYBEHHAS
KYJbTYPbI, HX
NpUMEHEeHHE B
BbIPAIIIUBAHUM
pacTeHui.
Duszunosorus
pacrennii (8 u)

BopnHas, necuanasi v moYBeHHAs
KYJbTYpbI, UX TPUMEHECHUE B
BBIPAIIUBAHUY PACTCHUI.
[IpoBeneHne BOAbI B KOPHE U
cTebJIe PaCTCHHIA.

BoHbI peXUM pacTEHUN:
CTpOEHHUE YCTHUIL: (aKTOPBI,
BIIMSIIOIME HA UX PACKPBITUE U
3aKphITHE. 3HAUCHUE MEXaHU3Ma
PEryJIAIUY UCTIAPEHHUS BIaru
pacTeHHEM.

DOTOCUHTE3 — YHUKAIBHBIN
MpOLIECC pacTeHUM. TeMHOBas U
cBeroBas (a3sl PoToCcUHTESA.
3HadyeHue poTtocuHTe3a s
YKUBBIX OpraHn3MoB. DaKTOPbI
pOCTa pacTEHUM: BO3AYX U
aspanus. [logzeMHOe bIxaHue
pPACTEHHI1: COCTaB MOYBEHHOTO

BO3/lyXa, ra3000MeH. ['a3000MeH

[IpakTuueckas paborta
«KopHeBoe naBiieHHE.
[IpakTuaeckas pabota
«IIpurorosnenne
npenapara yCTbUIl
METOJIOM CIICTIKa».
Hccnenosarensckue
paboTsl «BrnusiHue
YCJIOBUM COJIEpKaAHUS
pacTEeHUl Ha KOJIUYECTBO
YCTBUL.

[IpakTuueckas padorta
«DyHKIIMOHAJIbHAS
JTAArHOCTUKA PACTEHUM 11O
AKTUBHOCTHU
XJIOPOILIACTOBY.
Uccnenosarensckas
pabota «OmnpeneneHue

xyopodmia A u b,




npu 6ECTIOYBEHHOM
BBIpAIIMBAHUH.

(OTOCUHTETUYECKOU
AKTUBHOCTU PACTECHUI U
(bakToOpoB, BIMSIONINX Ha
HEe.

[IpakTuueckas pabota
«Aspanus, CO2 u O2.
JIpIxaHue pacTeHUN».
[Ipaktuyeckas padbota
«JlpIxaHue pacTeHuU:
OLICHKA MHTEHCUBHOCTH
JbIXaHUs PACTEHUN U
IJI0JIOBY.
Hccnenoarenbckue
pabotel «Biusuue
crnoco0a BeIpAIIMBAHUS
(cocTaBa nUTaTEIBHON
CMECH, CXEMbl BHECEHUS)
Ha POCT U pa3BUTHUS

Pa3JINYHBIX PACTECHUIN.




Tema 6. Kak yenosek
pa3sutma «lomectukal
M XneoTHble, CoBpemel
acneKTbl cenekuum Lon
(20 u)

CBsi3p usl, BCE€ JIU PACTeHHA. I
pacTeHHs Hble OJIOMallHHUBaH]
KUBYT PSJIOM C €CTUKAIIUS. YETIOF
HacnencTtBeHHOCTD U
A3MEHYHUBOCTb — OCHOBHBIE MO>
JKUBBIX OpraHU3MOB. Tap

U3MEHYUBOCTD.
['en —MmarepualibHBIA  HOCHUTEI]
HACJIEICTBEHHOCTH u n3M

(smucThsa,u3MeHnunBocTU. Hyl
OJIHOTO KucHoThL. JIokanu3zanus ni¢
reHernyeckoro Marepuana B Il
KJeTKe. JleeHne KIeTOK. «I
o
Pemukanus JIHK. OcHoBHas ¢O
JI0TMa MOJICKYJISPHOW OMOJIOTHHU. 1
Tpanckpunuus. Tpancisinus. 1
Myranunu.

OddexT OyThUIOUHOTO
FEHETUYECKOE npeabLIyeH p
YTO Tako€  M3MEHEHWE MHCTPYKI]

(JTFO0 011 ¢

COXpaHATh  MPUBEIET K U3MEHEH]
BHEIIHETO BUIAa pacteHui? OCHOB

N3MmenunBocTh. BUIBI )KUBOTHBIMY

Tan ucnonb3oBaTh Jluckyccuss KyabTypHble pacTeHus?

UBHUJIN3allUN YCJIOBCKA H

i1 pacTEHUH. KOTOpPHIC
€KOM UM
0JIOMalTHUBAIOTCS ?

KHO JIM CUMTaTh CBOWCTBA

AKaHa OJIOMAIIIHEHHBIM

.

[IpakTrueckas padorta
«MoaudukanronHas

€HYUBOCTD

KJICMHOBBIE UT'OJIKU C

peBa).

pakTHUEcKasi paboTa

€H — UHCTPYKIIUS

D

OpKe KIJIETKH (Ha Oucepe

1] KOHCTPYKTOPE)».
paKTHUYECKast pabora
«MyTtanus Ha OyTepOpoq
DOBEKT U3 TOPJIbIIIKA U
aboTBhl, TJIe pa3HOOOpa3ue.
(1K reH0aHk? 3auem

TF0 TCHETUYECKHUE PECYPChI
HBIE CTIOCOOBI

00BEKTa)».



COXpaHEHUs TCHETUYECKUX
pecypcoB pacTeHuit (ex situ u
insitu).

3HavyeHue pabor H.N.
Baswuiosa. 3akoH
TOMOJIOTUYECKUX PSAIOB.
[{enTpn! MIPOUCXOXKIACHUA

KyJbTypHBIX pactennii H.W.
Basusosa u I[1.M.
KykoBckoro.OcHOBHBIE
METObI CEJIEKIUU.
I'mbpunuzanus. ®opmel oTOOpA.
OcHOBHBIE HANPABJIECHUS
CEJICKIINU: YIy4IICHUE
YPOKANHOCTH, YCTOMYMBOCTHU
K OMOTHYECKUM U
a0MOTHYECKUM (PAKTOpaM.
Ectp I KU3Hb B
npobupke? buorexHosorus
KYJIbTYPHBIXPACTCHUH.
Kak YEJIOBEK MOKET
MOAUDUIIMPOBATEH PACTCHUS?
I'eneTnueckoe pelaKTUPOBAHUE.
CoBpeMEHHBIE MTOIXO0bI U
JIOCTUKEHHUS T€HETUYECKOTO

pPEIaKTUPOBAHUs PACTECHUN.

[IpakTuueckas pabota mno
rpynmnaMm «OTkyzaa Ha
HAIIUX CTOJIAaX
(bPYKTHI/OBOIITH/3TaAKN».
[IpakTuueckas pabota
«BpIpamuBaem ropox.
Kak MIPOBECTHU
CKpEIIUBAHHUE yTOPOXay.
UccnenoBarenbckas
pabota «BrIpaimBanue
pacTeHuil B IpoOUpKe»
(MOXHO BOCHOJIb30BaThCs
pe3ysibTaTaMu
PEIBITYIINX
HKCIIEPUMEHTOB TIO
COCTAaBJICHUIO TUTATEIbHBIX
pPacTBOPOB JIJIsl PaCTEHUN).
[IpakTruueckas padora
«["eHOMHBIE HOXKHHIIBI
(MoaenupoBaHue pabOThI
cucteMbl CRISP-Cas)».




Tema 7.
PacTurenbHas
npoxykius (8
1)

Han3emubie U mo13eMHBIC
opransbl pactenuii. [loder u
BUJIOM3MEHEHHBII T00er
pacteruii. CriocoOsl
Pa3MHOKEHHUS PACTEHU.
[TonsaTue 0 kKauecTBe MPOAYKTOB
nutanus. [IpoGrembl
KOHKYPEHIIUN OT€UE€CTBEHHBIX
MPOAYKTOB UTAHUS C
MMIIOPTHBIMU.
JlorucTukagocTaBKU U
CpeICTBa COXpaHEHUS
MPOAYKTOB

MMUTAHUSL.

MuKkpo3esneHb: Mojae3HOCTh U
TEXHOJIOTHS.

XUMHYECKUMN aHaIu3
npoayKuuu. OCHOBBI
CHEKTPO(HOTOMETPHH.
[TorenuuomeTpusi.

Xpomatorpadus.

[IpakTryeckas padora
«IIpenenbHO TOMYyCTUMBIE
koHnenTparuu (1K) u
METOBI KOHTPOJIS
0e30MmacHOCTH
PaCTUTEIBHBIX MPOAYKTOB
MTATAHUSD) .
UccnenoBarenbckas
pabota «O1eHKa KayecTBa
BBIPAIIICHHON
MUKPO3€EJICHN (;1ubo
CBOsI, MO0 M3 MarasvHa).
[TpakTudeckas padora
«MeToapl OIICHKH
Ka4yecTBa PaCTUTEIIbHOU
MPOAYKITUU: XpaHCHHUE U
COXPaHHOCTH
MMATATEIIbHBIX

BEIICCTB» (o
JOCTYITHOMY

000py10BaHUIO).




pabota «Ompenenenue
BuTamuHa C MeTo1oM
00paTHOro TUTPOBAHUSA B
I07ax Ha pa3HOM CPOKe
(ciocobOe) XpaHeHHsI.

Monyab «buorexunogorus» 7-8 kiaccol (68 yacon)

OM000BEKTHI OMOTEXHOJIOTUU:
ITPOMBIIIICHHBIE
MUKPOOPTaHU3MBI, KJIE€TKU U TKAaHU
pacTeHu, >)KUBOTHBIX U YEJIOBEKA,
OMOKaTaIU3aTOPHI.

ChIpbe 17151 OMOCHHTE3a U OlIEHKA
ero OMOJIOTUYECKOU IIEHHOCTH.
OcCHOBHBIE HICTOYHUKH YTIEPO/Ia,
aszora, hocopa, MUKPOITIEMEHTOB.
HccnenoBaHne HOBBIX HICTOYHUKOB
CBIpbs (BKJIFOYAsi BOIIPOCHI €T0
peaBapuTeNbHON 00paboTKH),
pa3pabOTKa HOBBIX MUTATEIHHBIX
Cpell, B TOM YHCJIE BKIIFOYAFOIINX
OMOCTUMYIISITOPBI K JIPYTHE
DIIEMEHTHI YIIPABJICHUS U
ONTHMU3AIAH TIPOIECCOB

Tema 2.

ouocunaTe3a. MeTo bl
ONTHMU3AIMH TUTATSIbHBIX CPE/.

Tembl OcHoOBHoOE coaepKkaHue JleATeJIbHOCT
b
IIKOJIbHUKO
B
Tema 1. [Tonarue ouorexHonorun. 3aueM | IIpaktuueckas pabora
XUMHYECKMM CUHTE30M. OCHOBHBIE | 5110 10rHUecKIX

00BEKTOB B TBOEH
SKUZHW.




Mukpoo6uoJioru
(12 u)

[lonoxxenue ITPOKapHuOTOB B
CUCTCMC OPIraHUYICCKOI'O MHpPA.

Crpoenue OakTEepHATBHON KIIETKH.

Kiaccuduxanus 6akrepuii.
Mopdonorus 6akrepuii. [Ipoctsie
U CJIOKHBIE METOIbl OKPAIIUBAHUS
Oaxtepuit. dusznonorus 6akTepuii:
UTaHKE, ABIXaHUE, POCT U
pa3MHOXKEHHE. 3HAKOMCTBO C
JOMEHOM Apxeun

(9KCTPEeMO(PHUIIBHOCTD,
O0COOEHHOCTH CTPOCHHUSI KIIETKH).

[IpakTuka.
JlabopaTopHas paboTa
«DUKCUpPOBaHHbIE
npenapaTsl OaKTepHid.
Onpenenenue Gopmbl
PEI0AKEHHBIX
KYJIBTYp
MUKPOOPTaHU3MOB,
UCIIOJb3YS IPOCTON
METOJ] OKPaCKI».

JlabopatopHas paboTa







MOJI0YHOKHCIIOE U CIUPTOBOE
oposxenue. dotorpodHbie U
XeMOoTpo(dHbIE OaKTEepPHH.
Kunernueckoe onrcanue npoiecca
pocTa MUKPOOPTaHU3MOB.
DKCIOHEHIHAJIbHAS MOJEIIb POCTA.
Kuneruka rubdenu
MUKpPOOPTaHU3MOB.

[Tatorennsie 6aktepun. YymHas
Najgo4yKa v YepHasi CMEpTh,
00TYJIU3M, CTOJOHSIK, TYOEpKYJIe3.
Hcrtopust 60pbOBI €
OakTepruaTbHBIMU HHGEKIUSAMHU.
Bolina 6eCKOHEYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIA.
MexaHu3Mbl ACHCTBUN
aHTUOMOTUKOB. MEXKIIETOUHAs
KOMMYHUKaIus 0akrepuil. YyBcTBO
KBOpyMa.

[Ipumenenue 6akTepuii
yenoBekoM. Kunertnueckoe
onvcaHue OMOCUHTE3a MPOTYKTOB
MHKpOOpranusmMamu. bakrepuu,
KOTOpBIE MOTYT pa3jaraTh
IJIaCTUK. MUKPOOPTaHU3MBI B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHBIE accolialuu

PAcCTEeHHI ¢ MUKPOOPTaHU3MaMU

KJIETOYHOU CTEHKHU
METO/IOM OKpaIlBaHUs
no I'pamy» (pu
HaJU4YUH PEAKTHUBOB).
JlaGoparopHas pabota
«IIpurorosnenne
MPYKU3HEHHBIX
MpenaparoB
MOJIOYHOKHUCITBIX
OaxkTepuiiy.
JlabopaTopHas pabota
«IToceB cMbIBa € pyk
Havaniku [letpu.
JlabopaTopHas pabota
«Brinenenne yucToun
KyJbTYpbl OaKTEpUH.
Meton pa3BeAeHUI.
Metoa ucromarumero
HITPUXA.
JlabopaTopHas pabota
«Mopdosoruueckas
XapaKTEePUCTHKA
BBIJIEJICHHON YHCTOM
KYJbTYPBI:
XapaKTEPUCTHKA
KoJIoHuH, popma
OaxkTepuil, TUII
KJIETOYHOM CTEHKI.
JlabopaTtopHas paboTa
«CpaBHeHHE pocTa
MHKpPOOPTaHU3MOB Ha
qarike 6e3 u C
n00aBJICHUS
AHTUOMOTHUKOB.
HccnenoBarenbekas
pabota «Ilouck
MHUKPOOPTaHU3MOB
o0agaronmx
aHTarOHUCTUYECKON
AKTUBHOCTHIO.
UccnenoBarensckas
pabota «Bsinenenue




MOJIOYHOKHUCITBIX
OakTepuil,
WCCJICIOBAaHHUE UX




HCCJ’IGI{OB&TCJ’IBCK&H

ITOJIC3HBIX JJIA

pAaCTEHUI.

paboTta «Brinenenue

AKTUBHOCTH».

OakTepuit

Tema 3. [InecHesble I
OMOJIOTUYECKH AaKTHUB]
XapaKTePUCTHKA JPOXK
Hcrtopus [N'opseBar.

)MOBI TpoayieHTHI JlabopaTopHas pad
ipix  BemiecTB  «lloacuer KieTOK ¢
DKEe IpOXOKEed B Kamepe OMOTeXHOJI

0Ta JYKApPHOTHYECKHUE
pranusmbl B OO1mmas
DIUU CaXapOMHUIIETOB.

(mTecHeBBIE TPHUOET,
TPaJAUIIMOHHON OHOTEX
Bogopocian) (12 )

MCIIOJIb30OBdHM ,LLPU)K}KUI\/’I B HdUUpd
HoJioruH. «OOHapyx eHue
TexHoIornM BUHOAEINS U
CHUPTOBOrOXJICOOTICUEHMS,

po/y
OpoH
CIICIMAIU3UPOBAHHBIC PAChl  CHUP
Ipoxcokeil. MeTtabosu3M IPOXIKEH.
Peakust cnupToBOTro OpOKEHUS.
[TonydeHne BTOpUYHBIX
METa0O0JMTOB B ApoAcKax. JpoxoKH |
IPOYLIEHTHI OMOTOIUIHB. PO
[Tonyuyenue 1eneBbix 0enkoB B [1pax
JPOXIKAX.

Oco0eHHOCTH BEreTaTUBHOTO
u

MOJIOBOTO PA3MHOKEHUS Y MOJIC
3HAYEHUE U3YUYCHHUS OakTepuii»
MUTO3a U IUTOKWHE3a JJIs [TpaK
ONTUMU3ALMHU ITPOIIECCOB «OcH
KYJIbTUBUPOBAHUS JIPOXKIKEBBIX
ITaAMMOB, IOHUMaHUsI IPUYUH
MATOTEHHOCTH JIPOIKEH U rprOOB,
MOVICKA MUITICHEH (PYyHTUIIUIOB U
pa3pabOTKH  HOBBIX JIEKAPCTBEHH
npenaparoB. IPOU3BOICTBA KBACAY.
Bopopocnu — nepcniexktuBHbIN [Ipak]
JUTs TIPOM3BOJICTBA OeliKa U «Cp4
buorexnonornueckue — aHanu3 pas
TBEPIBIX, JAPOXOKEH B a3pOOHBIX U
ra3000pa3HbIX aHA’POOHBIX OTX(

CTtouHbIe YCIOBUAX).

TOPHA pa00Td APUKKH,

YKTOB
[CHUS: DTHIIOBOTO

Ta U yTICKUCIOTO

razay.

JlaGoparopHas pabota
«Habmonenue
Da3MHOKEHUS KaK
[HKEBBIX KIJIETOK.
TUYeckas pabota
«lTonyuenue TBOpora u
Keupa Ha OCHOBE

YHOKHUCIIBIX IPOXIKEN,

'THYECKasi paboTta
[OBHBIC BUJIbI KBaca

U UX XapaKTePUCTUKA»
«dpoxxu u
MOJIOUHOKHUCJIbIE
OaxTepun,

pIX TMPUMEHSEMbIC IS
rudeckas pabora oObeKT
BHUTEJIBHBIN YIJIEBOOB.
BUTHST METOJIBI OYHCTKH
KUIKUX OTXOJIOB U

JIOB MIPOU3BOJICTB.




Boapl. Cxembl  oumctku.  [Ipaktudeckas  paboTa
buodunbtpel, asporeHkn, «MeToIbl OLIECHKM METaHTEHKH,
OKCUTEHKH. CBOWCTB

AKTHUBHBIN WJI M BXOJAIIME B HETrO XJIEOOMEKApHBIX
MUKPOOPTaHU3MBI. Hcnonw3oBanue TPOAKEN.
BOJOPOCIICH B OYUCTKE CTOUHBIX OCOOCHHOCTH

BOJI. MPUMEHEHUS

MIPECCOBAHHBIX,
CYIIEHBIX U
WHCTaHTHBIX
TPOFKIKEN.
UccnenoBarensckas
pabota «Bnusinue
(UBUKO-XUMHUECKUX
(bakTOpOB HA KAU4ECTBO
OMOTEXHOJIOTUUECKOMN
npoayKiuu (KBac,
Kkedup, chip, XJ1e0 u
Ip.)».
HUccnenoBaTennckas
paboTta «BiusiHue
(hU3UKO-XUMUUECKUX
(bakTOpOB Ha POCT
Bojopociu (Chlorella
vulgaris)».




Tema 4.
HacaencrBenHnas
napopmanus (8
1)

HacnenctBeHHOCTD 1
M3MEHYMBOCTh — OCHOBHBIEC
CBOMCTBA KUBBIX OPraHU3MOB.
N3MeHunBOCTSD.
Buab1u3MeHYMBOCTb.

['en —maTepuanbHbI HOCUTED
HACJICJICTBEHHOCTHU U
M3MEHUYMBOCTH. HyKilenHOBBIE
KUCIOTHI. JIokanu3anus
FEHETUYECKOr0 MaTepuasa B
KJIETKE. J{eJieHne KIIETOK.
Pemmukanus JIHK. OcHoBHas
JIOTMaMOJIEKYJISIPHON OMOJIOTHH.
Tpanckpunusi.

Tpancisinus. Myranuu.

[IpakTuueckas pabora
«MoaudukarmonHas
M3MEHUYHUBOCTH (JIUCThS,
UTOJIKH C OJTHOTO
JIepeBa)».
[IpakTryeckas pabora
«I'eH — mHCTpYKIMS
nmocOopKe KJIETKH (Ha
oucepe i
KOHCTPYKTOPE)».
[IpakTrueckas padorta
«MyTtanus Ha
O0ytepOpoe (J1roboit
OOBEKT U3
npeabIayen padboTsl,
Ir71€ U3MEHEHUE
WHCTPYKIIUU TPUBEIET
K U3MEHEHUIO
BHEIIHETO BHJIa

00BEKTa)».
Tema 5. [TosoxeHre BUPYCOB B CHCTEME [Ipocmotp
Bupycosorus (6 4) | OPTaHMYECKOI0o MHUpa. Ctpyktypa | JOKYMEHTaJIbHOIO
UXUMHUYECKUA COCTaB BUPYCOB. dbunbMa o BUpycax.
Knaccudukanus Bupycos. [TpakTrueckas padora.

Penponykuus Bupycos.
BupyceiBo30ynurenu
UH(DEKITMOHHBIX O0JIC3HEH.
OHKOBHPYCHI.
bakrepuodaru: crpoenue,

«Meton pa3BeIeHUI.

[IpakTuueckas padora.

«TurpoBanue
OakTeprodarony.




CBOICTBA, IPUMEHEHUE.
buonornueckue MeTo 161 60PHOBI C
BUPYCaMH.

Tema 6.
I'ennasn

HHIKEHepHsl U

OMOTEXHOJIOTHH

(8 1)

OCHOBBI '€HHOM HHXCHCPHU.

Bexkropa. Cneunduueckue
dbepMeHThI OaKTepuit.
buorexHomornn NpoayKInu
0eNKoB B OaKTepUaIbHbBIX
KyJbTypax. [JocTuxkeHnst reHHOU

HUH)KCHEPUH 1 OMOTEXHOJIOTHH.
CRISPR/Cas — cucrema

aJIalTUBHOTO UMMYHHTETA
Oakrtepuii u apxeit. MO. MeToibt
nonydenus I MO.

[IpakTuueckas pabota
«JHJIOHYKJICa3bI
pectpukimu (padoTa ¢
HYKJICOTHIHBIMH
MOCTIeI0OBATEIbHOCTAMU
Ha Oymare)».
[IpakTnueckas padbota
«I"eHHbIE HOKHUIIBI
CRISPR/Cas
(MoJenMpoBaHKE HA
oymare)». Urpa-
TUCKYCCHS:
«Bpurpaii rpaHT Ha
coznanne ['MO».




Tema 7.

I[OMCCTI/IKaHI/ISI OCHOBHBIX

Juckyceus

Bbuorexnosorumn JAOMAIIIHUX KNBOTHBIX, «I[OMGCTI/IKaHI/I}I, BCC JIN
B COBPEMEHHBIC SKCTIEPUMEHTHI TI0 pacTeHus U KUBOTHBIC,
’KHBOTHOBOJICTB TIOMECTHKAITUN YKUBOTHBIX KOTOPBIE KUBYT PSIOM
JUCHUIIA, HOPKA U Op. — C YCJIOBEKOM UM
e(8 u) > . 9
OKCIIEPUMEHTBI HAYYHOU IIKOJIBI OAOMAIIHABAOTCA !
akageMuka bernsena). MoxHo 11
CoBpeMeHHBIE METOIBI B cauTaTbTapakaHa
’KUBOTHOBOJICTBE: TPAHCIUIAHTALIHS OHOMamHe}})HHM
AMOPHOHOB, XMMEPHBIE KUBOTHBIM .
’KUBOTHEIE, KJIOHUPOBAHHE. IlpaxTnyeckas pabora
OcHoBHbIe Gonesun xuBoTHpix 1| «MeTonuka
POJIb ATOr€HHBIX KIIOHNPOBAHHA
MHUKPOOPTaHHU3MOB H TTAPa3UTOB B %MOHGHHPOBaHHe Ha
" Mare).
Pa3BUTHH 3200JIEBAHUI TOMAIITHUX Y )
[IpakTuueckas padorta
KUBOTHBIX U OCHOBHBIX Mepax
«CocTaBieHue palyoHa
OOpBOBI ¢ HUMU; POJIH TTOJIE3HBIX
MUTAHUS KUBOTHOTO,
MUKPOCUMOMOHTOB B OPTaHU3ME
pacder pacxoJ0B Ha
KUBOTHBIX. [lostokuTEIEHOE 1
COJIEpKAHUE.
no0ouYHOE (OTPULIATENIHBHOE)
. HccnenoBarenbckas
BO3/IEHCTBUM aHTUOMOTUKOB Ha
pabota «Or1eHka
OpTaHU3M B X0JI¢ JICUCHHUS .
KauecTBa MOJIOYHOM
YKUBOTHBIX; IIEIM M 331291
TTPOTYKITAN.
BeTepuHapuu. buorexHomorus
KOPMOBBIX TIPETapaToB.
Tema 8. OCHOBHbBIE METO/IbI CEJICKIIUH. [IpakTuueckas pabora
BbuorexHosiorun ['ubpuamzanus. @opmel otOopa.  «BeIpammBaem ropox.
B OcHOBHBIC HaNPaBIICHUS Kax mpoBectn

PACTCHHUECBO/ACTBE




(10 u)

CEJIEKIIMU: YJIyYIIeHUE

CKpEIIMBAHUE y

6uotunye

YPOXaMHOCTUN, YCTOMUYMBOCTU K

KUM 1 aBNOTUYECKUM MpaKTuue
OCHOBHbIe NoAxoabl cenexkymm u

OUOTEXHONIOTUN  KYNbTYPHbIX  P3
pacteHui, Tmbpuamnsaumns, CRISP-C
oTAaNeHHas rmépunansaums,
MCKYCCTBEHHbIN 0THOp, reTeposmc,
TpaHchopmauma, MmyTareHes, pa
reHeTUYeCcKoe peaaKTMpoBaHUe). (M(

B Poccun n Bocnonb3oBaTbCA MU

pe3ynbTaTamu
Ba*KHEMLLNX COPTOB KY/IbTYPHbIX
pPacTeHUNn.

Kak yesioBek MOXeT

MoaMdUUMPOBATL PACTEHMA? NUTATE
NHXXeHepua pacTeHnin: YTo pacTeop
reHeTU4YecKan MHKeHepua pacTeHui
pacTeHui. TpaHCreHHble pacTeHus.

MeToapbl nonyyeHms. ObpasoBaHue
onyxonemny pacTeHwun.
ArpobaktepuanbHan
peatchapusayus. Uompareussic
FEASOPHA MHIQTRERYHApHO-

reHeTn4eCKne mexaHm3mobl
IFCHECTUYCCKOI'0 pCAaKTUPOBAHUA

ropoxan.
KaA paboTa pakTopam.
«eHOMHble HOXKHULbI
(moaennpoBaHue

OTbl
S).

UccneposaTenbcKas

cucrembl

paboTa «BbipawmsaHue
TEHUA B  NpPobBMpKe»
HO McTopua cenekunm

pe, UCTopus pPas3BUTUA

npeaplaywmx
9KCNepMMeHTOB No
COCTaB/IEHUIO
NbHbIX [eHHaAa
OB ANA TakKoe

).

paCTe%I/If/'I.
paHCOOpPMaunmn. leHeTU4YecKkoe

EcThb 5111 K13HB B ipoOUpKE?

buoTeXHOIOTHS KYJIBTYPHBIX

pacTEHUN.



Moayab «MoseKkyJIsipHble 0CHOBBI (pM3M0J10TUH M (papmakoorun» 9 knacc (68

4acoB)
TeMbl OcHOBHOE coepKaHUE JlesiTeJIbHOCTD
Tema 1. BBenenune. buoreHuble DJIIEMEHTHI: IIKOILHUKOB
PDu3H0I0rNIecKa oprarorensr: O, C, N, H. UccnenoBarenbckas
sixumust (20 1) AxTuBHBIE (HOPMBI KHUCIOPO/JIa, pabora
UXTIOTy4YCHUE, HeUTpaTu3aImsl. «KonunuectBennas
Makpo3J1IeMEeHTBI: IPOIEHT OTICHKA COJICP KaHMS







COJIEpKaHMs B OpTraHU3ME,
BBITIOJIHsIeMasi PYHKIIMS,

COACPIKAHUC B IIPOAYKTAX ITUTAHMA.

Ca2+ - cBa3bIBaronye OCIKH,
JIETIOHUPOBAHKE KaJIbIIUS,
peryJisius ypOBHS Kbl B
OopraHu3Me: TOPMOHBI ITo4Yek. Mg —
CTpoeHune XJIopodusIa, ero
AKTUBAIMs COJIHEUHOW SHEPTUEH.
MHUKpPO3JIeMEHTBI: B KAKHX
MOJIEKYJIaX COJIePHKATCA,
BBITIOJTHsIEMast QyHKIIUS,

coAep KaHUE B IPOJAYKTaX MUTAHUA.
ITocnencTBus nepe03uPOBKU
MUKpO3JIeMEeHTaMu. Fe —
yCBanmBaeMbI€ TUIIbI COCAUHECHUMN
xkenesa. ['eMonporennsl,
TreMOITMaHUH, IUTOXPOMBI. CU —
YCBOCHHE U TPAHCIIOPT MEU.
benku, conepxamue Meab.
[TaTonornueckne CUHAPOMBI
Menke u BuiabcoHa, CBsI3aHHBIC C
MeTab0IU3MOM MEIH.

ToKCHYHBIE 2JIEMEHTBI
[Tepnoauueckor CUCTEMBI JJIs
opraHusma. BiusiHue HeocTaTKa
MaKpo U MUKPO3JIEMEHTOB Ha
JKUBBIC OPTaHU3MBL.

Kupsi. 3aboneBanus yeIoBeKa,
CBSI3aHHBIC C HAPYIICHUSIMHU
YKUPOBOTO OOMEHa.
JucounuaemMun.

VYraeBonpl. 3a001€BaHUS YEIIOBEKA,
CBSI3aHHBIC C HAPYIICHUSIMH
yriieBoiHOTO oOMeHa. CaxapHbIii
nnao0eT.

benku. Ctpoenue. 3aboseBaHus
YeJI0BEKa, CBSI3aHHBIC C
HapyLICHUSIMH OEIKOBOrO 0OMEHa.
OyHk1uu 6€1KoB. DEepMEHTHI.
Mexanu3Mm nenctBug. Knaccrel
(hepMEHTATUBHBIX PEAKIIH.
KodepmeHnTsr.

BUTaMHHOB B ITHIIEBBIX
IIPOIYKTaX».
IIpakTueckoe 3aHsaTHe
«KauecTBeHHbIE
peaKkuuu Ha
OpraHU4ecKue
MOJIEKYJIBI.
[IpakTrueckoe 3aHsATHE
«JIeHaTypaIus OeIKOB»
IIpakTyeckoe 3aHsaTHe
«M3yuenne akTuBHOCTH
aMHJIa3bD».
IIpakTyeckoe 3aHsaTue
«/Inamu3 (kimerouka
Tpayoe)».




Buramunsi KUPOPACTBOPUMEBIE,
BoZlopacTBOpuMbIe. [IpeBpalienue




BUTAMHHOB B aKTUBHBIE ()OPMBI
Ko(hepMEeHTOB. ABUTAMHHO3HI.
OCHOBHBIC THITHI META0OTUIECKUX
peakuui. buosnepreTnyeckue
npotecchl. [ ukonus.
[uxnKpebca. [enp

nepeHoca

31EKTPOHOB. OKHUCIEHUE )KUPHBIX
kucioT. Katabonusm
AMHUHOKHCIIOT. [ TTFOKOHEOTeHE3.
CunTes yriieBo10B, OEIIKOB,
KUPOB. MeTabonuTuieckue
3aboneBanus. [Ipaktuyeckoe
3aHATHE: «pEIICHUE 3a/1a4 Ha
sHepreTuyeckuit oomen» Kierka.
[Tonsitue MmeMOpanbl. DyHKITUU
MeMOpaH. Bujsl Tpancnopra B
KJIETKY.

MeMOpaHHbIE OPraHOU/IBI.
3aboneBaHus CBA3aHHBIC C
HapylieHueM paboThl MEMOPAHHBIX
opraHe, 60J1€3H1 HAKOTIJICHUS.
TUIbl KOHTAKTOB MEXY KIETKAMHU.
3HaYCHUE MEKKIIETOUHOU
KOMMYHUKAIIMU JJISI 3] 0POBbsI
OopranuszMma.

Anpo. YpoBHU ynaKOBKH
XpoMaThHa. XpOMOCOMHBIE
Tepputopun. HememOpaHHbie

opranoHAb—




Tema 2.




MouexkyasipHa
sionoJiorus (20

)

OcCHOBHBIE BEXU Pa3BUTHS
MOJIEKYJISIPHON OUOJIOTHH.
HyxkiienHOBBIE KUCITOTHI.
OCHOBHBIE PUHIIUIIBI CTPOCHUSI.
MarpuuHnble cuHTe3bl. Pernkanmys
— OCHOBA KJIETOYHOTO JICJICHUSL.
[IpuHUMNBI pEeTUIMKALIUN.
Myrannu.UTo BeI3bIBACT
n3MeHenus B crpoennu JJHK.
[IprHIMIBI penapanuy.
TpaHckpumnuus.

['eneTnyeckuit Kox.
Tpaucisinua. Opranu3zanus
r€HOMa BUPYCOB
[IpoTuBOBHUpYCHBIE CPEACTBA,
MEXAaHU3MBI UX JEHCTBUA.

-OpratisattsFeHO M- Oacreprit——

[IpakTuueckas pabota
«Brigenenune JIHK
n30aHaHay.
[IpakTuyeckas padota
«Monens
JAHKopuramm»

[IpakTuueckas padorta
«Omnpenenenue
KauecTBa MpenapaTon
JAHK ¢ nmomonibio
CIEKTPOHOTOMETPHUI
(mpy HaTU4YHUH
000pyTI0BaHUA).
[IpakTuueckas pabora
«PerumkatuBHas




AHTHOAKTEepUaIbHbIC

MpenapaThl. Opranuzanus

F€HOMa  3YKapuOT
pEeAAKTUPOBAHUE.

I'enomHoe

JE€MOHCTPALINSA)».
[IpakTrueckas pabdora
«1HP (Mmomens
amIuiuKanys Ha
Oymare)».
[Ipaktrueckas pabora
«Cuna npoMoTOpay.
[IpakTrueckas padbora
«Pemenne 3ana4 Ha
TEeHETUYECKUN KO/I».
[IpakTrueckas padbora
«DonauHr OEJIKOBY.
HccnenoBarensckas
pabora
«Pacnipoctpanenue
aHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTnueckas padbora
«Pabora B
COBPEMEHHBIX

FEHETUYECKUX 0aszax
JIAHHBIX.

IIpoBeneHue

In silico ananusa
MIOCJIEIOBATEIbHOCTEN
TCHOBY.




Tema 3.
dapmaxkogorus
(28 u)

[TonsiTue 0 JIEKapCTBax.
[IpyHIMOBI TOAXOAA K TOUCKY
HOBBIX JIEKAPCTBEHHBIX CPEJCTB.

CKpUHUHT U €ro

Metobl. [1yTr BBeeHUs

JIC.

dapMaKOKHHETHKA JIEKAPCTBEHHBIX

BellecTB. BeacwiBanue

(abcopbuus) nexkapctB. OCHOBHBIE

MEXaHHU3Mbl BCAChIBAHUS.

TpaHCcnopT JIEKapCTBEHHBIX

BelecTB. [ 'eHbl 1 Oesku nepBon

dazsl buorpanchopmarnuu. [Iytu

BBIBE/ICHUS JIEKAPCTB U3
OpraHu3Ma. DKCKpeus u
prauMuHaNMs. ['eHbl U OeKu BTOpoi
¢a3bl buoTpanchopmaIum.
dapmakoanHamuKa. [ maBHoe n
MoOOYHOE, PE30POTUBHOE U

AHCEFHOCHPSVORHEHPSR O H————
pediiekTopHOE NelicTBHE.

HccnenoBarenbckas
padbora «DKCepuMeHTa
10 OTPEICTICHUIO
TOKCHYHOCTH BEILIECTB
Ha apTEMUIUTIX .
[IpakTuueckas pabota
«Kapra

AKCIIPECCUU
10(haMHUHOBBIX U
CEPOTOHMHOBBIX
pELEnTOPOB B MO3Te
MBIIIEH).
HccnenoBarennckas
pabora
«IToBeleHUECKHE TECTHI
Ha priOkax Danio rario.
CBeTno-TeMHas
Kamepay.
HccnenoBarenbckas
pabora

—«HoBeacHucckue recTht







Buibl B3aMOIECTBUSA JIEKAPCTB.
CuHeprusM U aHTaroHU3M Mpu
COBMECTHOM JIEUCTBUU
JIEKapCTBEHHBIX BELIECTB, UX
Pa3HOBHUIHOCTH
TpancMeMOpaHHBIN CUTHAJIMHT.
THUIbI KIETOYHBIX PELENTOPOB.
MeMOpaHHbI€: HOHHBIE KaHAJbI,
KATAIUTUYECKHUE U COTIPSIKEHHBIE C
G-0OenkamMu; BHyTPUKIICTOYHBIE:
LIUTOIIa3MaTUUYECKUE U SITCPHBIE.
MexaHuU3MBbI JIMTaHT-
PELENTOPHOTO B3aUMOICUCTBHS.
CenekTUBHOCTH (M30UPATENBHOCTD)
JEUCTBUS, CBSI3b «XUMUYECKas
CTPYKTYypa — (hapmMakogoruueckas
AKTUBHOCTb BEIIIECTBY
DapmMaKoIOTHYECKON MOLYIISALIUN
CUHAITHYECKON XOJIMHEPTUYECKOM
nepenayu. MoJieKyIsipHbIid
MEXaHWU3M JECHUCTBUA U
(hapMaKoJIOTHYECKHE CBOICTBA
MXx0JIMHOOI0KATOPOB,
TaHTJIMO0JI0KATOPOB U
Kypapeno00HbIX CPEICTB.
PapMaKOJIOTUIECKast pETyJISIUs
AKTUBHOCTHU aJ[pEHEPTrUUYECKOT0
cuHarca. AIpeHOMHMETHUKH,
aJpEeHO0JIOKATOPBI,
CUMITATOJIUTUKH.

MounekynsipHast (hapMakoIorus
AHTUAJIJIEPTUUECKUX CPEJICTB.
['ucTaMUHOBBIEC PELICTITOPHI: THIIHI,
MOJIEKYJISIpHAsi OpraHu3alysl.
Crabunmn3atopbl MEMOpPAH TYYHBIX
KJIETOK: MOJICKYJISIPHBIN MEXaHU3M
ZeNiCTBHUSA, OCOOEHHOCTH
KIIMHUYECKOTO MPUMEHEHUSI, TOUKU
IIPUJIOKEHUS JCHUCTBUSA
WHTHOUTOPOB JIUTTHATHBIX

MEINATOPOB.
Mexanusm NEeUCTBUS u
IIPUMEHECHUE MPEIapaTos,

CTUMYJIUPYIOIIHNX POLIECChI

Ha pbIOKax Danio rario.
OTkpBITOE TIOJIEY.
UccnenoBarenbckas
paboTta
«IloBeneHueCKHE TECThI
Ha priOkax Danio rario.
CraifHO€ TOBEACHUE.
[IpakTrueckas pabdora
«BnusiHue afpeHanuHa
Ha CepJIeYHbIC
COKpaIllCHHUS
(mporpamMmHO€
obecrieueHue)».
[IpakTuueckas pabora
«I'mecronornueckue
npenapaTbl UMMYHHOM
CUCTEMBIY.
[IpakTuueckas paborta
«l'ucronornueckue
rpenapaTbl HEPBHOM
CUCTEMBIY.




VMMYHUTETA.
dapMakosorudeckas







XapaKTEPUCTUKA MHTEPIECHKUHOB:
MOJTyYCHUE, MEXaHU3M JICUCTBHUS,
npumeHeHue. OCHOBBI
naTo(U3HOIOTUN OCTPOHA30BOTO
OTBETa, MEUALMS BOCIIAJICHUSI.
MonekynsipHbIil MEXaHU3M
MIPOTUBOBOCIAIUTEIIBHOTO
NEeUCTBUSI
[IFOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX
MIPOTHUBOBOCHAIUTENBHBIX CPEACTB.
[ToHATHE O HAPKO3€ U HAPKO3HBIX
npenaparax. Kiietounsli u
HEPBHBIN HAPKO3.
dapmaKkoJoruuecKas
XapaKTEepUCTHKA OTJIEJIbHBIX
IPYIITHAPKO3HBIX CPEJCTB.
ITocnnenoBaTeIbLHOCTE JISUCTBUS Ha
LHEHTPAJIbHYIO CUCTEMY.
Du3NOoJOrM4YeCcKUil COH; (a3bl CHA.
Buasl Hapymienuit cHa Ilonstue o

MEJIUKAMEHTO3HOM CHE "
CHOTBOPHBIX npenaparax
(TUITHOTHUKAX).
MonekynsipHbie aCIIECKThI
HOIULICTILINH.

OnuatHbie
peLEenTopHlI, ux

THUIIBL.

OHkepanuHbl U SHAOP(UHBI
SHJIOT€HHbBIE JINTAH]Ibl ONTUATHBIX
pELenTOPOB.
AHTHUIICUXOTUYECKOE

JICUCTBUE, BIIUSIHUEC Ha

byHKIIIIO

AKCTPAIUPAMUIHON CUCTEMBI,
AMOITMOHAIIbHYIO c(hepy, PBOTHBIIM
LEHTP, ApTEpHUATBLHOE JIaBJICHHUE,
LEHTP TEPMOPETYJIALUU.
MonekynsipHble MEXaHU3MBI
JIEUCTBUSI HEUPOJIETITUKOB,
BIIUSIHUE HA JO(PaMUHOBBIE,
CEPOTOHUHOBBIE, AAPEHO- U
TMCTAMUHOBBIE PELENITOPBI, UX
JIECTBUE HA KIIETOYHBIE
MeMOpaHbl, Ha ACTIOHUPOBAHUE
TKQHEBbIX MOHOAMHUHOB.




[loTeHuan-3aBUCUMEIC HAaTPUCBELIC




KaHaJIbl KaK MHIICHU JIEHCTBUS
MECTHBIX aHECTETHKOB.
CriocoOBIMHTMOMPOBAHUS
NIOTEHIINAI3aBUCHMBIX HaTPUEBBIX

KaHaJIOB MCCTHBIMHU aHCCTCTUKAMU.

M oayib «MoJieKyJasspHbIe OCHOBBI cejiekium» 9 kiaace (68 vaeoB)——————————

Tembl

OcHoOBHOe coaep:xaHue

JlesiTeqsbHOCT
b
IIKOJIbHUKO
B




ema 1.
MouekyasipHa
sionoJiorus (20

)

OCHOBHBIE BEXU Pa3BUTHS
MOJIEKYJIIPHON OHOJIOTHUHU.
HyxkJienHOBBIE KUCITOTHI.
OCHOBHBIE PUHIIUIIBI CTPOCHUS.
Marpuunsie cuHTe3bl. Permkanus
— OCHOBA KJIETOYHOTO JICJICHHUS.
[IpuHIUIIBI pETUIMKALINY.
Myrauuu.YTo BhI3bIBACT
n3MeHenus B crpoennu JTHK.
[IpuHLMIBI penapanum.
Tpanckpunus. ['enernueckui
koJ.Opranu3anys reHoMa BUPYCOB
IIpoTHBOBHUPYCHBIE CPENICTBA,
MEXAHU3MBbI UX JIEUCTBUSL.
Opranu3zaiiysi reHoMa OakTepuit

AHTHOaKTEpUaIbHBIC IPETapaTh.
Opranuzanus reHoma 3yKapuoT
['eHOMHOE peTaKTUPOBaHUE.

[TpakTuyeckas padora
«Brigenenune JJHK
n30aHaHay.
[IpakTryeckas padora
«Mopenn
JIHKopuramm»

[IpakTruueckas paborta
«Omnpenenenue
KadecTBa MpernapaToB
JIHK ¢ nomo1iipto
CHEKTPOHOTOMETPHI
(1pu HaTM4KUH
0o0opy1oBaHUA).
[IpakTuueckas paborta
«PemmkaTuBHas
MaIliuHa
(MrpaieMOHCTpALIHS )».
[IpakTuueckas paborta
«THP (Mmomens
aMITiukanus Ha
Oymare)y.
[IpakTuueckas paborta
«Cuiia mpomoTOopay.
[Ipaktuyeckas padbota
«Perienue 3aga4 Ha
TEHETUYECKUH KOJI.
Tpaucsaus.
[IpakTuueckas pabdorta
«DonauHr O6EITKOBY.
HccaenoBarennckas
pabora
«PacnpocTtpanenue
AHTUOMOTHUKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTuueckas paborta




«PaboTa B OBpeMEHHBIX
reHEeTHYeCcKuX 0a3zax
naHubix. [IpoBenenue
In silico ananu3za
II0CJIEIOBATEIIBHOCTEN
T'CHOBY.

Tema 2.
MouJiekyJsipHbIe
OCHOBBI
redeTnku (20 1)

[IpenMeT reHeTukmu.
Kparkasucropus pazsurtus
IIPEACTABIICHUS O
HacineacTBeHHOCTH. OT reHa
K
MPU3HAKY: KaK pacKpacuTh KOTa.
Urto takoe npuzHak? [1yTe oT
reHajzio nmpu3Haka. MyTtanuu.
Annenu.l'eTepo3urorsl n
TOMO3UTOTBHI.
JIOMUHaHTHBIC U PELIECCUBHBIC
AJUIEIIN.
['eHb1 cTpOSAT OpraHusM.
BxuroueHue u BBIKITIOUECHUE
6ompioro Habopa renoB. Kak
KJICTKH TTOHUMAIOT, KaKue TeHBI
JOJKHBI paboTath. JluckperHoe
HACJIEIOBAaHUE MPU3HAKOB.
3akoHbl MeHens: OIMH I'eH -
oauH npusHak. Cxema
CKpelIuBaHus. 3aKOH
eauHo00pa3usi THOPUIOB MEPBOTO
NOKOJIEHUA. 3aKOH PaCILEIUICHUS
IpU3HAKa BO BTOPOM MTOKOJIEHUHU.
3akoHbl MeHens1: HECKOJIBKO
TE€HOB - HECKOJIBKO MPHU3HAKOB.
JIuruOpuIHOE CKpEIIMBaHUE.
HezaBucumoe pacxoxaenue
xpomocoM. ClerieHHOe
HACJIEJOBAHHUE.
B3aumonericTBre reHos.
AJNenbHOE U HeaJuIeNIbHOE.
Onpenenenue nona. [lonossie
XpOMOCOMBI. CaMIIbl U CAMKH.
Biusiaue pakTopoB okpyskaronien
cpeabl. XpOMOCOMHOE
onpenesieHue noja. [lonossie
xpomocomsl. [Ipobrema

Ponesas urpa
«Annenny.
UccnenoBaTenbsCcKkuit
MIPOCKT

MyraresHsle

(hakTopBHI.

Ponesas urpa «Cynp0a
KJICTKI.
I'enpimepeximrouareny.
[IpakTueckoe 3aganue
«ANTOpUTMBI
JUISTKJICTOK.
[IpakTrueckoe 3agaHue
«Enunoobpaszue
MIEPBOTO MOKOJICHUSD.
[IpakTrueckoe 3a1aHue
«Pacernyienue Bo
BTOPOM MOKOJIEHUW.
Hccaenosarenbckuil
MIPOEKT «3aKOHBI [ .
Mennens B
DKCIIEPUMEHTEM.
[IpakTrnueckoe 3ananue
«Pemetka Ilenneray.
[IpakTrnueckoe 3amanue
«HacnenoBanue,
CLICIUICHHOE C ITOJIOM.
[IpakTrueckoe 3aHATHE
«BzaumonernicTBus
I'e€HOB (MOJICIMPOBAHUE
CHUHTE3a U TpaHCIOpTa
MIUTMEHTA B KJIETKY)».




JIOITOJTHUTEIIBHON X-XPOMOCOMBI Y
PKEHILUH. TpexX1BETHbIE KOLIKHU.




Tema 3.
MoJiekyJsipHbIe
OCHOBBI
ceaexknuu (28 u)

['eHpl B TOMYJIALUAX: BETUKOE
paBHOBecue. [lomymsnus. YacToTel

BCTPCHACMOCTH IIPU3HAKA U aJIJICIIA.

Ypasuenue XapauBaitnOepra.
[Tomynsiuuu MEHSIIOTCS:
YHCJIICHHOCTh, MUTPAIUS U BBIOOD
cynpyra. ®akTopsl, KOTOpbIE
BBIBOJIAT MOIYJISILIUAIO U3
paBHOBecus XapauBaiinOepra.
YucnennocTs nonyssinuu. Ponesas
urpa «pPexktT ocCHOBATENS.
Hpeiiprenos. Myranuu.
Hecnyuaiinoe

ckpemuBanue. M3omsauus.
[Tomynsiuuu MEHSIIOTCS:
€CTECTBEHHBIN 0TOOP. MexaHusm
NEICTBUS €CTECTBEHHOIO 0TOOpa.
JIBroky1uii oToO0p.
MonaudukannonHas
M3MEHYMBOCTh. (CTaructudeckue
0COOEHHOCTH MOJU(PUKALMOHHOU
N3MEHYUBOCTH. HacnenoBanue
KOJINYECTBEHHBIX MPU3HAKOB.
KosnuecTBeHHbIE MPU3HAKHU.

Cpe,[[OBaH HN3MCHYHUBOCTD IIPpU3HAKA.

KoaddunmeHT Hacinenyemoctu
npu3Haka. OtBeT Ha oTOOp. [Tonck

I'CHOB KOJIMYCCTBCHHLIX IIPU3HAKOB.

OIHOHYKICOTUHBIE BAPUAHTHI
reHoB. JIHK-uur.
[TomHOreHOMHBIM aHATIN3
acconuarmi. «OMBI» HaJq
reHomoM. [loctrenomuas spa.
Oo6paTHas reHeTuka. « OMUKCHBIC
vccienoanus. [Iporeom,
MeTabojoM. JlomecTukanus u
[IEHTPbI TEHETUYECKOTO
pazHooOpa3sus. [loncku pacTeHuii ¢
«XOPOIIUMIY IMPU3HAKAMU IS
yesoBeka. LleHTphl reHeTuuecKoro
pazHooOpa3zus. Hukonait iBanoBuu
Bapumos. Cenekius.
KomOunHarmonHas u rubpuiHast

cenekuus. ['ereposuc.

[IpakTueckoe 3agaHue
«YacToTn! annenen,
TE€HOTUIIOB U
(EeHOTHUTIOBY.
HccenenoBarenbCkuit
MPOEKT «AHAIIN3
TEHETUYECKOU
CTPYKTYPBIIOMYJISIINI
(Ha OCHOBE 3aKOHA
Xapau-Baiinbepra)y.
PosneBas urpa
«9¢(PexTOyTHIIIOUHOTO
ropJibllKay. PoneBas
urpa «EcrecTBeHHBIN
oTOOPY.
WccnenoBaTenbckue
paboTHI
«MoaudukarmonHast
M3MEHYMBOCTh PACTCHUI
B [Ipe/ieIax Ballero
MeCTa KUTEJIbCTBAY.
[IpakTueckoe 3axanue
«ATPOHOMBI».
[IpakTyeckoe 3agaHue
«I"oMonornueckue psiabl
HAaCJIEICTBEHHON

HU3MECHYHUBOCTHY.




CoxpaHuTh W HU3YYUThb TEHBI,
9TOOBl MeEHATH Oynymiee. Kak
MPaBUIIBHO XpaHUTh TCHBI.
Komnexuun

TE€HETUYECKUX PECYPCOB PACTEHUM.
[IpakTuxym u/mnum
HCCJIE0BATEIIbCKUM MPOECKT:
Mertoabl KyJIbTUBUPOBAHUS 1N VItro
JUISl COXPAHEHHUS TEHETHYECKUX
PECYpPCOB pAaCTEHHUM U JJIs
YCKOPEHHOM CEJIEKIIUU
['eHeTHUECKME LICHTPHI B HAILIEH
cTpaHne. [ 1e 3aHUMAar0TCsl TEHETUKON
Y TEHOMUKOM JIJIst HYXJI CEJILCKOTO

XO03AMCTBA.




MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Meroarka oOy4eHHs 0 PorpaMMe COCTOUT U3 COUYETAHUSI JIEKITMOHHOTO U3JIOKEHUS
TEOPETUYECKOTO MaTepuaia ¢ HarJIsIIHbIM MOKa30M WILTIOCTPUPYIOIIETO MaTepralia u
IPUEMOB pELICHUs MPaKTUYECKUX 3aa4. OOydaronmecs 3aKpervisioT NoJy4YeHHbIE
CaMOCTOSITENIbHOTO BBITIOJIHEHUS MMPAKTUYECKUX padoT. i pa3BUTHS TBOPUYECKOTO
MBIIUICHUS ¥ HAaBBIKOB AaHAJIUTUYECKOU NESITENBHOCTH NIEAAror MPOBOAUT 3aHITHUS 110
MPE3EHTAlUN TBOPUYECKUX U MPAKTUYECKUX PAa0d0T, MO3rOBBIE IITYPMbI, HHTEIJIEKTyaJIbHbIE
UTPBI.

Opranu3anMoOHHbIE YCIIOBHUS, TO3BOJISIIOIINE PEATU30BATh CONEPHKAHUE JOMOJTHUTEIbHON
oOpazoBaTenbHOM TporpaMmbl «buosorus. [IpoexkTHO-uCcae0BaTENBCKAS AEATEIBHOCTD.)»
MpEANoIaraloT Haimuue o0opyoBaHus HeHTpa « Touka pocTtay:

- nudpoBas 1ad0paTopus 1Mo OUOJIOTHY;

- IOMEILEHUS, YKOMIUIEKTOBAHHOTO CTaHIaPTHBIM YYEOHBIM 000pYyI0BAaHUEM U MEOEIBIO
(tocka, mapThl, CTY/bs, IKA]HI, 3JEKTPOOOECIIEUeHHE, PAKOBHHA C XOJI0JHON
BOJIOTIPOBOHON BOJIOM );

- MUKPOCKOI LIU(PPOBOI;

- KOMIUIEKT HOCYIbl U 000PYAOBAHUS ISl YYEHUUYECKUX OIBITOB;

- KOMIUIEKT repOapueB 1eMOHCTPAlMOHHBIH;

- KOMIUIEKT KOJUIEKIIUU IEMOHCTPALIMOHHBIH (110 pa3HbIM TEMaM);

- MyJIbTUMEAUIHOTO 000pyA0BaHMS (KOMIBIOTEP, HOYTOYK, MPOEKTOP, (31~ KapThl, SKPaH,
CpelICTBa TEIEKOMMYHUKAIINH (JIOKAJIbHBIE ILIKOJbHBIE CETH, BHIXOJI B UHTEPHET).

Junaktryeckoe oOecrieyeHre mpeanosaaraeT HajJuure TeKCTOB pa3HOYPOBHEBBIX 3a/IaHUM,
TEMAaTHUYECKHUX TECTOB MO KAXIOMY pa3/iesly TeMbl, MHCTPYKIUI JIs1 BHIITOJHEHHUS
MPaKTUYECKUX PaldoT.

HNuTepHer-pecypcebl

1 http://www.sci.aha.ru/ATL /ra21c.htm — Ouomorudeckoe pazHoodpasue Poccun.

2 http://www.wwf.ru — BceemupHnbiii ¢hon aukoit npupoast (WWF).

3 http://edu.seu.ru/metodigues/samkova.htm — unTepueT-caiT «OOIIECCTBEHHBIC PECYPCHI
00pa3oBaHUs»

4 http://www.ecosystema.ru — skosiorndeckoe 00pa3oBaHue AeTel U U3yUEeHUE MPUPOIBI
Poccun.

Meroanueckoe obecrnieueHue:
NHupopmManimoHHO-KOMMYHUKATUBHBIE CPEJICTBA 00YUYEHUS
1 Komnerotep

2 MynbTUMENUNHBINA TPOEKTOP

Texanueckoe ocHareHue (000py10BaHue):

1 MuKpOCKOIIBI;

2 lludposas nabopaTopusi;

3 O0GopynoBaHuE AJI ONBITOB U SKCTIEPUMEHTOB.


http://www.sci.aha.ru/ATL/ra21c.htm
http://www.wwf.ru/
http://edu.seu.ru/metodiques/samkova.htm
http://www.ecosystema.ru/
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