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HOACHUTEJIBHAA3ZAIINCKA

PaGouwass mporpamma  BHeypouHOUl — nestenabHOCTH  «buomorus.  I[IpoexTHO-
UCCJIEeI0BATENbCKASL JIEATENbHOCTB.5-9 Kimacchl» i oOydaromuxcs 5-9 kiaccoB Ha
YpOBHE OCHOBHOTO 00Iero o00pa3oBaHMs COCTaBlieHa Ha OCHOBe TpeboBaHUM K
pesynbratam ocBoeHus: PeepanbHON 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO
obmero odpaszopanus (nainee OOII) u OenepanbHOro roCyJapcTBEHHOTO 00Pa30BaTEIBLHOTO
CTaHJapTa OCHOBHOro oOmiero o6OpazoBanus (mamee — OI'OC OOO), a Takxke
OpUEHTHPOBaHAHAIIETIEBBICTIPUOPUTETHI,ChopMyupoBaHHbIeBl [puMepHOHTIpOrpaMme
BOCITUTAHUSI.

Pabouast IporpamMmma BHEYPOUYHOU JEATEIIBHOCTU «buosmorus. IIpoekTHO-
UCCIeI0BATEIbCKASl IESITENIbHOCTh.S-9 Kiacchly pazpaboTaHa B COOTBETCTBHH C:

- 3akoHOMP D «O6006pazoBaHuUBPD®»Ne2730129.12.2012r.,

- Ilpukazom Munnpocsemienusi Poccuiickoit ®enepanmn ot 31.05.2021r. Ne287 «O6
yTBepkaeHnn denepalibHOro rocyJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHJApTa OCHOBHOIO
obmrero oOpaszoBaHus» (3apeructpupoano B Muntocte Poccun 05.07.20211. Ne 64101);
-Ilpukazom Munnpocsemenuss Poccuiickoit ®enepamuun ot 18.05.2023r. Ne370 «OG6
yrBepkaenun  denepanbHoi  00pa3oBaTeIbHOM  MPOrpaMMbl  OCHOBHOTO  OOIIEro
obOpazoBanusy» (3apeructpupoBano B Muntocte Poccun 12.07.20231. Ne 74223);

- OcHOBHOM 00pa3oBaTeIbHON MPOrpaMMoOil OCHOBHOTO o01iero oopazoBanusi [ 6OY COIII
noc. Kpacueiit CTpouTtens.

OOpazoBaTenbHbI MPOIECC OCYIIECTBISIETCS C HCIOJb30BAaHUEM YUEOHUKOB,
y4eOHBIX TOCOOWM, BXOIAIIMX B JEHCTBYIOIIMHN (enepanbHbIl MepeueHb. llepedeHnb
y4eOHUKOB €XKETOTHO YTBEPKIACTCS IPUKA30M JTUPEKTOPA IITKOJIBI.

[IporpamMmmakypcaBHEYpOUHOMIECTEIFHOCTUPACCUMTaHAHAS TeTOOyueHnss—34 daca
(1 gac B Heneno).

Pabouas mporpamma pazpaboTraHa B COOTBETCTBHH C COJICPKAHUEM M CTPYKTYpOH
paboyeil  TPOrpaMMBITIOy4eOHOMY Kypcy«buonorus.  IIpoektHo-
HCCIIEI0BaTENbCKAs JIeITCILHOCTD. 5-9 KJIACCBI», https://edsoo.ru/wp-
content/uploads/2023/08/BY JI_ITPII-kypca-BHEYPOUHOU-EATeALHOCTH-broorus-5-
9-kinacc.-I1N1-ocHOBHOEG-001Iee-00pazoBanune _Hosas.pdf



https://edsoo.ru/wp-content/uploads/2023/08/ВУД_ПРП-курса-внеурочной-деятельности-Биология-5-9-класс.-ПИД-основное-общее-образование_Новая.pdf
https://edsoo.ru/wp-content/uploads/2023/08/ВУД_ПРП-курса-внеурочной-деятельности-Биология-5-9-класс.-ПИД-основное-общее-образование_Новая.pdf
https://edsoo.ru/wp-content/uploads/2023/08/ВУД_ПРП-курса-внеурочной-деятельности-Биология-5-9-класс.-ПИД-основное-общее-образование_Новая.pdf
https://edsoo.ru/wp-content/uploads/2023/08/ВУД_ПРП-курса-внеурочной-деятельности-Биология-5-9-класс.-ПИД-основное-общее-образование_Новая.pdf
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 HA3HAYEeHMe Nporpammael. [Iporpamma pazpaborana B
CootsetcTBUUCTpeOOBaHuAMUDe1epaTbHOrOroCy 1apCTBEHHOI000pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 00111eT0 00pa30BaHus, OPUEHTUPOBAHA HAa 00ECIICUCHUE
MHIUBUIYABHBIX TOTPEOHOCTEN 00YyYaIOIIMXCS U HAIlpaBjieHa Ha TOCTH)KEHHE
IUIAaHUPYEMBIXPE3YIHTATOB OCBOEHUS TPOTrPAMMBIOCHOBHOTO O0IIEro 00pa30BaHMSIC
y4eToM BbIOOpa ydyaCTHUKaMU 00pa30BaTeNIbHbIX OTHOLIEHUI KypCOB BHEYPOUHOUH
JESATENbHOCTU. DTO MO3BOJISIET 00ECIIEUUTh €IMHCTBO 00sI3aTENbHBIX TPEOOBAaHUMN
®I'OC BO BCEMIIPOCTPAHCTBEUIKOJIBHOIO 00pa30BaHus: HE TOJBKO HA YPOKE,HO U 32
€ro NnpeaeaaMu.

AKTyallbHOCTh ~ pealu3allui  JaHHOW  mporpaMmbl  OOyCJIOBJIEHa  CaMOM
0COOEHHOCTBIO MPOEKTHO-UCCIIEIOBATENBCKON EATEIbHOCTH. JTa N€ITENbHOCTD JIEHKUT
B OCHOBE IM03HABATEJILHOI'O MHTEpEca peOeHKa, SIBISIETCS 3aJI0TOM YMEHUS IUIAHUPOBATh
moOble JCHCTBUS W BaXHBIM YCJIOBHEM YCHEIIHOM peanu3anuu uaen. JlioObie
U3MEHEHHSI COBPEMEHHOT0 OOIleCcTBAa CBA3aHBI C MPOEKTAMH W HCCIEJOBAaHUSIMU — B
HayKe, TBOpYECTBE, OW3HEce, OOIIeCTBEHHOW >KHU3HHU. [l03TOMYy Ba)KHBIM 3JIEMEHTOM
pPa3BUTH JUYHOCTH OOY4YAIOIIErocsi sBJsSETCS (POPMUPOBAHME OCHOBHBIX HABBIKOB
IPOEKTHOUCCIIEA0BATEIBCKON IESITENBHOCTH.

[Iporpammoit mpemycmMorpeHo GOpPMHPOBAHHWE COBPEMEHHOTIO TEOPETUYECKOTO
YpOBHS 3HaHUW, a TakKe M MPaKTUYECKOTO OIbITa paboTel ¢ J1a0OpaTOPHBIM
o00OpyZOBaHUEM, OBJIAJICHUE MPUEMaMU HCCIEIOBATEIbCKOM NESITeNbHOCTH. MeTo bl
opraHu3anud  0o0pa3oBaTENbHOW W HAy4YHO-HUCCIEAOBATENbCKOW  JIESITEIbHOCTH
npenycMaTpuBaloT (opMupoBaHHE Yy OOYyYalOIIMXCS HECTaHAApPTHOTO TBOPYECKOTO
MBIIIJICHUS, CBOOOIBI CAMOBBIPAKEHUS M MHJIUBUIYATbHOCTHU CY>KJICHUM.

Jlist monmHOro yuyeTa MOTPEOHOCTEM YydYallMXcs B MPOTpaMME HCIOJIb3YEeTCs
muddepeHIMpOBaHHBIA  MOAXOA, YTO CTUMYJIHPYET YyYallerocss K YBEIMYCHHIO
NOTPEOHOCTH B MHIUBUYAIBHON, MHTEJUIEKTYaJIbHON U MO3HABATEIHHOM JESITEIbHOCTH
Y Pa3BUTHIO HAYYHO-UCCIIEI0BATEILCKIX HAaBBIKOB. [Iporpamma craHeTBOCTpeOOBaHHOM
B TIEPBYI0 O4YEpelb IIKOJbHUKAMH, KOTOPbIE HMEIOT CTOMKHWW HWHTEpPEC U
COOTBETCTBYIOIYIO MOTHUBALIMIO K U3YUEHHIO ITPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA,
€CTECTBEHHBIM HAyKaM U TEXHOJOTHUSM.

BriogpocTkoBOMBO3pacTeyqaluecanposBISIOTCBO03aHHTEPECOBAHHOCTBBTON HIIH
WHOU 00JIacTV 3HAHWI, HAYYHOM HANPABICHUH WU MPOGECCHOHATBHON JACATEIHHOCTH.
Takum oOpa3zomM mpoucxoauT (GopMUpPOBAHHUE MO3HABATEIHHONW M MPO(ECCHOHATHHOU
COCTaBJISOIIEH JUYHOCTH, MOMOTaeT y4aiiemycs B onpeieIeHUH
OyIyIIeroKu3HEHHOT Oy THUBIPO(ECCHOHATFHOMBBIOOPETIOCTICOKOHIAHUSTIIKOJTBI.
[TogoOHOrO poma 3aMHTEPECOBAHHOCTh CTUMYIMPYET MOCTOSIHHOE JKEJIAaHUE IIKOJbHHUKA
KIO3HAHUIOHOBOT'0,PaCIIMPEHUIONYTIYOJIEHUIOCOOTBETCTBY IO UX3HAHUI, U



MOJIYYCHHIO HOBBIX B TOM YHCJIE TPAKTHYCCKUX HABBIKOB, a TaKXKE MOTHBHPYET
y4aierocs Ha npodOopueHTaIHIO.

[IporpaMmma HaieneHa Ha MOMOIIb PEOCHKY B OCBOCHHM OCHOB OpTaHHU3allud U
OCYIIIECTBJICHHUSI COOCTBEHHON MPOEKTHO-UCCIEA0BATENBCKON NEATEIIEHOCTH, a TAaKXKE B
MPUOOPETCHHH  HEOOXOAMMOTO  OMbITa Ui  pabOThl  HAJ  WHIAUBUIYaTbHBIM
WCCJICIOBAHUEM WIJIM MPOEKTOM. [IporpamMma MmoMoKeT IIKOJBHHUKY B 00jiee TTyOOKOM
M3YYCHUHN MHTEPECYIONIEH ero 00JIacTH €CTeCTBEHHBIX HAayK, a TaKXKe B MPUOOPETCHUHU
BKHBIX COIMAIBHBIX HABBIKOB, HEOOXOIWMBIX ISl MPOJAYKTHBHOM COIUATM3AIUA U
(dbopMHUpOBaHUS TPAKTAHCKOHN TTO3UIUU:

\37E| HaBbIKa CaMOCTOATCIBHOIO PCIICHHUA AKTYAJIbHBIX HCCICAOBATCIBCKUX WJIH
MPAKTUYICCKUX 3ada4d, BKIHOYAOOICTO B cels YMCHUC BHJACTH U AHAJIU3UPOBATH
HpO6JICMBI, Hy)XOJaromuecsas B PCIICHHUH, YMCHHUC JICTAJIbHO HpOpa6aTBIBaTB 151
PC€aJIM30BbIBATDH CIIOCOOBI pa6OTBI C HUMH, YMCHHC TINIAaHUPOBATb CO6CTB€HHYIO pa60Ty1/1
CaMOCTOATCIIBHO KOHTPOJIUPOBATH CBOC IIPOABHIKCHUC K KCIIACMOMY PC3YyJIbTATY,

¥ OuaBbIKa TeHEpUpPOBaHHMsS M OGOpPMIIEHHS COOCTBEHHBIX WJIEH, OOJE€YEHHs HX B
yIOOHYIO JIs pacupocTpaHeHus: Gopmy;

YO - HaBblKa YBXHUTECIBHOTO OTHONICHUS K YY)XKUM B3TJSIaM W HICSM,
opopMieHHBIM B paboTax Jpyrux JroJied, JAPYyrux aBTOPOB — BIIAJIENBIEB
MHTEJJIEKTYaIbHOW COOCTBEHHOCTH;

Y0 HaBblka MYOJUYHOTO  BBICTYIUICHHS Tepea  OONBIION  ayIuTOpHEH,
apryMEHTHUPOBAaHMUS U OTCTaMBAHUSI CBOEH TOYKM 3pPEHHUSA, OTBETOB HA BOIMPOCHI
CBEPCTHHKOB M B3POCIBIX, YOCKACHHUS IPYTHX B CBOEH MPABOTE, MPOJBIKECHUSI CBOUX
UaeH;

¥ OuaBbika pabOTBI CO CICHHMAIN3UPOBAHHBIMA KOMIIBIOTEPHBIMU TIPOrPaMMaMH,
7a00paTOpPHBIM  O00OpPYJAOBAaHHUEM, TEXHHUYECKMMH YCTPOHCTBaMH, OHOIMOTCYHBIMHU
doHmaMu W  WHBIMH  pecypcaMu, C KOTOPBIMH  MOXET OBITh  CBsI3aHA
MIPOCKTHOUCCIIEI0BATENIbCKAS AESTEIHHOCTD MKOIHHUKA.

Kpome Ttoro, paGora mIKOMbHMKA HaJ MPOCKTOM WJIM HUCCIEIOBaHHEM OyneT
CIIOCOOCTBOBATH U PA3BUTHUIO €TO aJIEKBATHOW CAMOOIICHKH.

BapuanTtbsipeanuzanuunporpaMMbinpopmMbInpoBe e HUI3AHATHI.

JlaHHass mporpaMMa paccuMTaHa Ha padoTy €O IIKOJbHUKaMH 5-9 KiIaccos.
[lemarory Ba)xHee aKUEHTHPOBATh CBOE BHUMAaHWE HE CTOJIBKO HA KayeCTBE pPe3yJbTaTa
MPOEKTa WJIHM KUCCIEIOBAaHUSI, CKOJIBKO HAa TOM, YTOOBI YUYalIUICs MOJy4yaa 3HaHUsl B TOM
YUCJIE U Yepe3 BBINOJHEHUE NPAKTUYECKOTO 3a/1aHUs, JI€JIAJl BBIBOABI U YMO3aKIHOUECHUS
Ha OCHOBAaHMM CBOEr0 MCCIECNOBaHUS, YYWICA CpPaBHUBATh €ro pe3yJbTaThl C
TEOPETUYECKUM MATEPUATIOMU HUCCIIEAOBAHUSIMUAPYTUXIITKOJIBbHUKOB. TaKuM



0o0pa3oM, IIKOJbHUK OCBOUT OCHOBBI MPOEKTHO-UCCIIEIOBATEIBCKON NESITEIBHOCTH U
MPUOOPETET HaBBIK KPUTUUECKOTO OTHOILICHUS K MaTepHay.

[Iporpamma pa3buta Ha MOAYJIH, KOTOpPbIE MOTYT OBITh HMCHOJIb30BaHbI JIHOO
4acTMYHO, JMOO0 mojHocThio. Tak Moaynbp «Kak JKMBOTHBIE U PAaCTEHUS
MPUCTIOCA0INBAIOTCS» (IBOJIIOIMOHHASL 3KOJIOTHSI) MpeAnoaraeTcsl Ajid U3ydeHus B 5
i 6 kiacce B TeueHue ojHoro rojga (34 waca B rox). Moaynu «OCHOBBI
pacteHueBoacTBay M «buoTexHomorus» paccuutaHbl Ha 68 YacoB U MOTYT OBITh
peanu3oBaHbl B TeUeHUH 2-X JieT (mo 34 yaca B roja) wiu B TeueHuu 1 rona (68 yacos B
rog). Bo BTopom ciyyae BO3MOXHO MpoxoxkaeHue oboux Moxayied («OCHOBBI
pacTeHueBoicTBa»B7unu8kiacce,«bruorexnonornn»B7uinn8kinacce). AHaJIOrH4HO
Moy «MoJeKynsipHble OCHOBBI (PU3MOJIOTUH U (papMakosorun» U «MonexkyspHble
OCHOBBI CEJIEKLIUM» PAaCCUUTAaHbl Ha 68 YacOB U MOTYT OBITh peaJTU30BaHbl B TEUEHUU 2X
net (mo 34 yaca B roa) wiu B TedeHuu | ronma (68 wacoB B rox). Bo Bropom ciydae
BO3MOXKHO MPOXOXKAeHUE o0oux moaynen («MosiekynsipHble OCHOBBI CENEKIHH» B §
kiacce, «MoseKyIsIpHble OCHOBBI (PU3HUOJIOTUU U (hapMaKoJIOrun» B 9 Kiacce).

MO0>XHOPEKOMEHA0BATHUCIONb30BaTbMO 1Y T« KaKKUBOTHBIEUPACTEHUS
npucnocabnuBaiorcsa», «OCHOBBI pPacTEHHEBOJCTBA», «MOJEKYISIpHbIE OCHOBBI
CEJICKIIMU» B Ka4eCTBE HEMPEPHIBHOTO 00pa3oBaTesbHOro nukia (5-9 kimace no 1 yacy B
HEJEN0) Uil KJIacCOB arpoOMOTEXHOJIOTHMYECKOW HampasieHHocTd. Monaymu «Kak
KUBOTHBIE M PACTeHMs TMpHUcHocaldiauBatoTcsy, «buorexHomorun» u «MonekynspHbIe
OCHOBBI (DU3HOJIOTUU U (PAPMAKOJIOTHI» B KaueCTBE HEMPEPHIBHOTO 00pPa30BaTEIHLHOTO
mukia (5-9 kmacc mo 1 wacy B Hemenm0) Uil KJIACCOB OMOTEXHOJIOTHYECKOTO WU
MEIUITMTHCKOTO HAIIPABJICHUIA.

B3aumocBsizb ¢ nmporpammou BocnuTaHus. [Iporpamma kypca BHEYpOUYHOU
NESTENBbHOCTH pa3paboTaHa C Y4YeTOM pEKOMEHJAlWWA MPUMEPHONH MPOrpaMMBI
BOCIUTAHUS,yYNTHIBACTIICUXOJIOTO-TIEIArOTMY€CKME0COOCHHOCTUIAHHBIXBO3PACTHBIX
KaTeropuid. JTO IMO3BOJISIET HAa MPAKTHUKE COEIMHHUTH OOYyYaroUlyl0 M BOCIHUTATEIbHYIO
NEeATENbHOCTD Me1arora, OpUEHTUPOBATh €€ HE TOJbKO Ha MHTEJUIEKTYaJbHOE, HO U Ha
HPaBCTBEHHOE, COI[MAJILHOE Pa3BUTHE PeOCHKA. DTO MPOSIBISIETCS:

¥ B mpHropUTETE JUYHOCTHBIX PE3yJIbTATOB PEeaaM3alUdH MIPOrPAMMBI BHEYPOUHOM
NEATEeNbHOCTH, HAILIEJIIIUX CBOE OTPaKEHNE U KOHKPETHU3ALMIO B MPUMEPHOUIIpOrpaMmme
BOCIIUTAHMUS;

¥ [B BO3MOKHOCTH KOMILICKTOBAHMS DPa3HOBO3PACTHBIX TPYIII JUIS OpraHU3aIiu
mpoOPUEHTAITMOHHONW ~ NESITEHHOCTH  IIKOJIBHUKOB, BOCIUTATEIBHOE 3HAYCHUE
KOTOPBIX OTMEYAETCS B MPUMEPHOU NMPOrpaMMe BOCITUTAHUS;

Y0 B WHTEPAaKTUBHBIX (opMax 3aHATHH IA IIKOJIBHHUKOB, O00ECIEUHBAIOIIMX
OOJIBIIIYI0O WX BOBJICYEHHOCTh B COBMECTHYIO C IMEIaroroM W JAPYTrUMU JEThMHU
NEeATEeNIbHOCTBUBO3MOXXHOCTHOOPA30BAHUSIHAEEOCHOBEIETCKO-B3POCIIBIX



OOLIHOCTEH, KIIOYEBOE 3HAYEHHE KOTOPBIX JUIsl BOCIUTAHUSA MOJYEPKUBAETCA
[IPUMEPHOUN IPOrPaMMOM BOCIIUTAHUS.

Oco0enHOCTH PadOTHI YYUTE/IA 10 POrpaMme. 3aaada YUYUTENS! COCTOUT B TOM,
YTOOBl  CONPOBOXAATh Mpolecc MNpo(ecCHOHANbHOW OpUEHTAlUU IIKOJbHUKA,
packppiBasi MOTEHLIMANI KaXXJIOrO 4Yepe3 BOBJIEUEHHWE B MHOTOOOPA3HYIO JEATEIbHOCTb,
opraHu3oBaHHyIOBpa3HbIx(popmax.[IpusToMpe3yapTaToMpadOTHy YU TENSABIEPBYIO
ouepe/b SBISETCS JMYHOCTHOE pa3BUTHE yyanierocs. JIMYHOCTHBIX pe3yJabTaTOB
YUUTEIb MOXET JOCTUYb, YBJEKas YYEHUKa COBMECTHOW M MHTEPECHOM UM OOOMM
NS TENbHOCTBIO, yCTaHABIUBAS BO BpeMs 3aHATUNA J0OpOKeNIaTeNbHYIO,
NOJICP)KUBAIOIIYI0 aTMoc(epy, Hachllas 3aHATUS LEHHOCTHBIM COJIepKaHHEM.
[IpumepHas cxema MpoBeICHUS 3aHATUI IO MPOTpaMMe:

1. OO6bsicHEeHHEeTeOpETHYECKOroMaTepraIarnoTeMe.

2. HO,HI‘OTOBKa K OKCICPUMCHTAJIBHOMY 3aHATHUIRO, 06cy)KII€HI/IC 00BEKTOB JJIIA
IMPAKTUYICCKOI'O 3aHATHA.

3. HpOBG}IeHI/Ie MPAKTUYCCKOI'O 3aHATHUA — OCHOBHAA 3a/Ja4da OCBOCHHUC MCTOAOJIOTNH
JAaHHOT'O 3KCIICPUMCHTA.

4. Tlo oxoHYaHUH NpeaIoKUTh JOCTAM, KOTOPBIC 3aMHTCPCCOBAINCH JaHHBIM
OKCIICPUMCHTOM, PA3BUTL €TI0 B I/ICCJ'IG,IIOBaTGJILCKI/Iﬁ ITPOCKT. I[J'ISI 9TOTO H€O6XO,III/IMO
O6CYIII/ITI> 06’I>CKTLI, KOTOPBIC  YYCHHUK 6y,ZI€T uccjacaoBarb, COCTaBUTL IIIIaH
OKCIICPHUMCHTA.

5. TloMoYbyUEHUKYTIPOAHAIU3UPOBATHPE3YIbTATHIIKCIIEPUMEHTA.

OueHHUTh pe3yibTaThl MPOEKTHO-UCCIIEIOBATEIBCKON NIESITENbHOCTH IIKOJIBHUKOB
MOXKHO B TpOIEccCe 3aluThl HWMH CBOMX paboT B paMKax MIKOJbHOM
HAYYHOTPAKTUIECKON KOHPEPEHITHH.

COJIEP)KAHUEKYPCABHEYPOUHOMAESATEJIBHOCTH

Monyabr «Kak KUBOTHbIe H  PacTeHUS  MNPHUCIOCAOJIUBAIOTCH
(3BOJTIIOIMOHHASIIKOIOTHS) 5-6 Kiaaccesl (34 yaca)

1. Mbtuccnedyemarcuevieovvekmot(6uacos)

CBoiicTBa M CTPOEHHUE JKHMBBIX OpPraHU3MOB (CTpoeHHE KiIeTkH). Bua, ocodp —
OpraHu3M Kak eauHasi cucrema. Ananrtanuu (npucnocobnenus). Ilonstue romeocrasa
&uBOro opranuzma. Croco0sl ero nNoaepKaHusl.

IlonsiTue BapuaTuBHOCTH mnpu3Haka. MccnegoBaTenbckue padbotel «Bce mm
(cuHubl, O€nKu, Oepe3bl U T.1.) oAuHAKOBbIe? DOTOKBECT.

Orpanuuenuss mopdonoruueckux u (Qusnonornyeckux agantauuid. I[louemy
OpPraHU3MbIHECTAHOBITCIOECKOHEUHOOOIBIITUMU,MAJICHbKUMHU, BCESITHBIM.



[Ipaktuueckas padora «CocTaBiasieM KHUTY PEKOPJOB PACTEHUH M >KMBOTHBIX HAIIErO
Kpasi».

2. Bnuanueokpyscaroweiicpeovtnaxrcuevieopzanuimoi(12uacos)

dakTopbl OKpyXxarouei cpenapl (abuoTuueckue, OMOTHYECKHE, AHTPONOIEHHBIE).
[Ipumepsr  abuoTuueckux  (HaKTOPOB, OKa3bIBAIOIIMX OCHOBHOE BIMSHUE Ha
KU3HEICATEIbHOCThKUBBIXOPTaHU3MOB  TEMITEPATYPa,CBET, BIIAXKHOCTb.
[Ipaktuueckoe 3anatue «l[BeT u Temno» (KyOWKHU JibJa B3BECHUTh, MOJOXKHUThH B YaIIKH
[lerpu Ha pasHoOlBEeTHYIO Oymary, depe3 30 MUHYT B3BECUTHh 3aHOBO — KTO OBICTpee
pactasun). [IpakTudeckoe 3anstue «UTo pacTBopsieTcst B Boje» (dKCriepuMeHT «Kuakuit
nomy). [Ipaktudeckoe 3ansitue «Auddys3us BemiecTs B Bojae (pacTBOpHI)», «JIBrKeHME
pacTBOpoB T0 MBEeTKYy». Ilpaktuueckoe 3anstue «Jlen miaBaer B Boje (aicOeprw,
3amep3aHue BoJ0oeMOB)y. [IpakTudeckoe 3ansTue «Jlem mpu 3aMep3aHuu paciIupsieTCs
(pa3pyieHue kaMHsl (TOYBOOOPA30BAHNE), 3aMEp3aHUE KIIETOK).

OCHOBHBIE  3aKOHOMEPHOCTH  TPHUCIOCOOJCHUS  KUBBIX  OPraHu3MOB K
abuotnueckuM (akropam. IlpucnocoOneHusi K OCHOBHBIM aOMOTUYECKUM (haKTOpaMm:
TEeMIlepaTypa, BIaXXHOCTb W cBeT. [lpaktuueckoe 3ansatue «lllyGa» (KyOukum mbaa
3aBEpPHYTh B pa3HbIiMaTepual, B3BecuTh). [IpakTuueckoe 3ansatue «[IurMeHTH(MOKHO
paszenuTh Ha BaTMaHe Kpacutenu u3 (uomactepoBy». [Ipaktuyeckoe 3anarue «Kaxk
KUBOTHBIE TJIABAIOT B BOJE» (DKCIEPUMEHT C MUMNETKOM ).

UccnenoBarensckue paboThl «BnusHue cBera (Teria, BIaXKHOCTH, COCTaBa MOYBHI)
HAa pAcTEHHUs B €CTECTBEHHBIX WJM HWCKYCCTBEHHBIX YCJIOBUSAX» (HA JOCTYITHOM
Marepuale).

3. Bzaumooeiicmeuscusvixopzanuzmos(4uaca)

buornueckue (bakTopshl. 3aKOHOMEPHOCTH pa3BUTHUSA MEKBUA0BBIX
B3auMoOTHolIeHn. KosBomonus (XUIIHUK-)KEPTBA; Mapa3uT-XO3MH) OBOJIOLIMS
ctpaternii  noObBaHus  numM.  CoruanbHOCTh.  Buapl-BceneHisl.  Ilepedenn
PaCTECHUNBPEAUTEIEH. HccnenoBarenbekas pabora «Habmonenus 3a
B3aMMOOTHOIICHUSIMU KUBOTHBIX MPU JOOBIBAHUHM THUIIN (KOPMYIIKH JUISl TITHI, IS
TOPOJICKUXUITUCETBCKUXKUBOTHBIX ). BeO-kamepri». UccnenoBarenbckaspadboTa
«PacnpocTpaHEeHHEBUIOBCUHAHTPOIIOBBHAILIEUMECTHOCTH.

4. Yenoesekearcuznupacmenuiuxcueomuuvix? (6uacos)

AnTponoreaasieaxtopsl. [ IpaBaanu, 4TonepBOOBITHBICTIO MK IINBTaPMOHUH C
npupojoi. OgomManiHUBaHWEe U MPUPYUYCHHE JKUBOTHBIX M pAacTeHHil. 3aueM cracaTh
BBIMUPAIOIINE BUABI, KaK 3TO Jenarb. KyJIbTypHbIE PACTEHHS U UX JUKHUE MPEIKHU.
[Toyemy BakHO MX COXpaHITh. PazHOOOpa3me KyJIbTYpPHBIX PACTCHHM M MX 3HAYCHHE B
*u3HU YenoBeka. KpacHas kuura Bamieit repputopun. Ocob0 oxpaHsieMble TEPPUTOPHH,
3anoBegHukn Poccum u mupa. Ilpaktuueckas pabota «PazHooOpasue KyJIbTYpPHBIX
pacTeHUl B BalllEM PETHOHE.



HccnenoBarensckas pabota «BimsHHE aHTPONOTEHHBIX (DAKTOPOB Ha pa3BHTHE
pacTeHuil B TOpPoJie/HACETICHHOM MTYHKTEY.

Okckypcusi/mpaktuueckass pabora «OOIIT B Bamem peruoHe — YHUKAIbHBIC
00BEKTHI IPUPOABI».

5. Ikonozuueckuenumu(buacos)

buochepa — ogna u3 BaxkHeilmmx obonoyek 3emin. UTo Takoe «IKOJIOTHYECKUE
HUIIM» U Kak OoHU ¢opmupytorca? dopmupoBaHue 3HaHUN 1O OMOpPa3zHOOOpPa3UIO
KU3HEHHbIX  (OpM,  TOBEJEHYECKUX  MPUCHOCOONECHHM,  MoaudUKanuOHHAs
U3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PacTurenbHblie cooOlecTBa U UX TUIBI. PazBuTtue
U CMEHBI PACTUTENIbHBIX COOOIIECTB.

HccnenoBarenbckue pabOThl «DKOJOTHYECCKUE HUIIUM BOKPYT TeOsS — OIHMCAHHE
(dakTopoB OKpyKarIieh cpeaws». MccnemoBatenbckue padboThl «DEHOIOTHUYECKHE
HAOJIFOICHU).

Moayiab«OcHOBBIpaCTEeHHEBOACTBA» 7-8Ki1acchi(68uacoB)
1. Beeoenuespacmenuesoocmeo(2uaca)

Uro-Takoe pacTEHUEBOJACTBO: OCHOBHBIE (DaKTOPHI BBIPALIUBAHUS PACTCHUI.
Hcropus pazButusi arpoxuMudeckux 3HaHuit (paboter M.B. JlomonocoBa, FO. JIuGuxa,
Bbyccenro, B.B. lokyuyaeBa, K.A. Tumupszesa, I1.A. KocteiueBa, JI.H. [IpsauimaukoBa
u ap.). [Ipaktuueckas pabota «bouka JInbuxa.

2. Aepomexnuueckuiizakcnepumenm(buacos)

[IpaBuiia MOCTAaHOBKM arpo3KcnepuMeHTOB. [locTaHOBKAa SKCHEPUMEHTOB C
pacTeHusIMU. BBIOOp TEeMBI, COCTaBICHHME THUIOTE3bl, IIEJIM M 3a7a4 JKCIIEPUMEHTa 10
BBIPAIIIMBAHUIO PACTEHUM B KOHTpoiupyemon cpene. KOHTposi, HOBTOPHOCTH,
npoBeaeHuEe 3KcrepuMeHTa. [lnaHupoBanue »skcnepumeHTa. OIEHKa pPeE3yIbTaTOB
skcriepuMmenTa. MccnenoBarensckas pabota «DakTophl, BIMSIONIME HA MPOpacTaHUE
ceMsH (pPOCT IPOPOCTKOB)».

OcBO€HHE TEXHOJIOTUH KPYIJIOTOJAUYHOIO BBIPAIMBAHUS CajJaTOB U MUKPO3EIICHU
B KOHTPOJHUPYEMBIX MCKYCCTBEHHBIX YCIOBHSX. COOp YyCTaHOBKHM i BBIpAIIMBAHUS
pPacTeHU B KOHTPOJIUPYEMBIX YCIOBUSX.

3. Ponvxumuueckuxinemenmossnumanuupacmenuii(20uacos)

Bonma. PactBop. BrITsSkKa. AHMOHBI, KaTHOHBI, 3JIEKTPONPOBOJHOCTL U pH
pacTtBopa.PonbXUMHUYECKUX3IEMEHTOBBIIMTAHUUPACTEHN M. [lomydeHnenuTaTenbHbIX
BeliecTB pacteHusaMu. [IpakTudeckast pabora «CxemMbl MUTATEIBHBIX PAacTBOPOB. PacueT
7103 yAOOpEHUM JJ1sl MUTATEIbHBIX PACTBOPOBY.

YnoOpenusi: opraHuueckue, MHUHEpAIbHbIE, MUKpoOHoioruueckue. Tumsl
nutanusipacteHuit. BozaymnoenmMunepanbHoe(KOPHEBOE ) TUTAHUEPACTCHUH.



TpaHCIOPT NHUTATENIBHBIX BELIECTB PACTEHUN: BOCXOIALIMA WU HUCXOIAIIUMUA TOK.
Baxnelimue kanuiinele, pochopHble U a30THbIE yAOOpeHus, ux cBoiicTBa. [Ipocteie u
cinoxuble ynoopenus. Ilpaktuueckas pabora «lIpaBuna cmenMBaHus ya00peHUII
[Ipaktuueckas padota «[Iutanue pacTeHU: TEXHOJIOTUSI IPUTOTOBICHUS MTUTATEIBHBIX
PacTBOPOB ISl PA3HBIX KYJIbTYP».

PocT u pa3BuTue pacTeHMil: 3Tambl OHTOreHe3a, (aKTOpbl, BIUSIOIIME HAa POCT
pacTeHuii:CBET,I'yCTOTanoca 1ok, muranue,cyocrpart.lIpaktuueckaspadbora
«MOHUTOPUHI MUHEPATIBHOI OIIUTAHUAPACTCHUINY.

OcoOeHHOCTH MHUTAaHMSI PAcCTEHUM a30TOM. A30T U €ro 3HayeHUue B JKU3HU
pactenuii. @opmbl a30Ta U UX NpeBpalieHUe B MOYBE.

Ucrounukudochopamispactenus.3naueHuedochHopcoaepKammuxcoeJMHeHU B
kJeTke. Posb Makpospruueckux coeiMHeHu Gpocdopa B IHEPreTHIecKoM 0OMEHE.

Brnusaue xanuss Ha (Qu3MueckuMe CBOWMCTBAa NPOTOIIA3Mbl, Ha (EePMEHTHI
yIJI€BOJAOPOIHOTO 0OOMEHa, CUHTE3 0enKoB U Ap. Ponb kanus B moajep:kaHud MOHHOTO
OasilaHca B TKaHsX, B MPoOIeccax CaMOPETyIsIuu.

Perynsaropnass u CTpyKTypooOpa3oBaTeslbHasi poOJdb KaibliMsi. YyacTHe B
00pa3oBaHUM KJIETOYHOW CTCHKH, MOJJEPKAaHUU CTPYKTYPhl MEMOpaH U PEryJsius hx
IPOHUIIAEMOCTH.

3HaueHrWe MarHusg B MeTabojiM3Me pacTeHuil. MarHuii B coctaBe XJjopoduuia,
CXOJCTBO XJIOpO(UIUIa ¥ TeMOTI00MHA KaK CBHUJETEIHCTBO €JUHCTBA OPraHUYECKOTO
MUpa.

CepanerooCHOBHBIECOEAMHEHUSL, UXPOJIbBCTPYKTYPHOMOPTraHU3a U UKIIETKH,
y4acTHE B OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUSX.

Muxkpoanementsl. [IpeactaBieHuss 0 poaud MHUKPOAJIEMEHTOB B MeTa0OIM3Me
pacteHuii. OCOOEHHOCTH TOCTYIUICHUS MUKPORJIEMEHTOB B pacteHus. CUHEpPrusMm u
AHTAarOHU3M 3JIEMEHTOB ITUTAHUS PACTCHUIA.

PactutenpHasi nuarHocTUka W METOJbI WACHTH(PUKAUHM HEAOCTATKa/M30BITKA
aneMmeHTOB nutanud. [IpakTuueckas pabota «PacTurenbHas MArHOCTUKAY.

UccnenoBarenbckas padbota «O1ieHKa COCTOSHUS KOMHATHBIX PACTCHHM,pACTEHUI
Ha WIKOJBHON TEPPUTOPUHU, YCTAHOBKA MPHUYMUH MATOJOTMYECKUX COCTOSIHUHN (mpH
HaJIMYuu )».

UccnenoBatenbckass padora «OueHKa BIMSHUS Pa3IUYHBIX JJIEMEHTOB Ha
COCTOSIHUE PacTeHUM (COCTaBIECHUE PA3IMYHBIX TOJAKOPMOK )».



4. Pezynamopuvipocmapacmenuii. 3augumapacmenuii(4uaca)

[lonstue o perynasitopax pocra pacteHUil. CTUMYIATOPBI pocTa — (PUTOTOPMOHBI
(aykcuHbl, rHOOEpeIMHbI, UTOKMHUHBI). MHrubuTopeipocTapacTeHuii: 1.mpupoHbie
(abcum3oBasi KHCIOTa M HEKOTOpble (EHOJIbHbIE BellecTBa (MKymMapoBas, KOpUYHasi,
CaNMLIMIIOBAst K-Tbl), 2. CHUHTETHYECKHE (MOp(hAKTHHBI, pEeTapAaHThl, Ie(OIUaHTHI,
JNECUKaHThl, repounuabl). DOUTOMOHUTOPUHI M OLIEHKAa COCTOSIHUS PACTEHUU.
CoBpemeHnHble cniocoObl MoHUTOpUHTa. [lpakTnueckas padota «OUTOMOHUTOPUHT U
OLIEHKA COCTOsIHUA pacTeHuil. CoBpeMEeHHbIE CLIOCOOBI MOHUTOPUHTA.

HccnenoBarensckast pabota «BiusiHue rerepoaykcrHa Ha mpopacTaHue (pocT Ha
Pa3HbIX CTAUSAX, B Pa3HBIX YCIOBUAX) PA3IMYHBIX PACTCHUII.

3amurapacTeHuoTBpeauTeNneit:ocnoBeioOnomMeToaa. I lpaktuueckaspabora

((HHC@KTapI/H/I JIPpaBHIIANYCIIOBHUAPA3BCACHUATIOIC3HBIXHACCKOMBIX)).

5. Boonasa, necuanasa unoueennan Kyapomypwl, UxX nRpUMEHEHUEE GbIPAULUBAHUU
pacmenuii. Quzuonozusn pacmenuii (8 uacos)

BoaHas, nmecuaHass M NMOYBEHHAas KyJbTYpPbl, UX NMPUMEHEHUE B BbIpAl[UBAHUU
pactenwuii. [IpoBenenue Boabl B KOpHE U cTebne pacteHuil. [Ipaktudeckas padota
«KopHeBoenaBieHue».

Boaublii pexuM pacTeHUil: CTpOCHHME YCTBUIL: (PAKTOpPbHI, BIUSAIOIMIMNE HA HX
PACKpBITUE U 3aKpbITHE. 3HAUEHUE MEXaHNU3Ma PEryJIALIUUUCTIaPEHUABIATUPACTEHUEM.

[Ipaktuueckaspabora«lIpuroroBieHuenpenapaTayCcTbUIIMETOIOMCIICTIKAY.
UccnenoBarenbckue padboThl: «BnusHUe yCIOBHM coaep)kaHUs pacTEeHUN Ha
KOJIMYECTBO YCTHUILY.

dOoTOCHHTE3 — YHHMKaJIbHBIA Mpolrecc pacTeHud. TemHOBas W cBeToBas (ha3bl
dotocunTe3a. 3HaueHne POTOCHHTE3A IS )KUBBIX OpraHu3MoB. [IpakTuueckas pabora
«DyHKIMOHATbHAS ~ AWMArHOCTHKAa PACTeHHl 1O  aKTUBHOCTH  XJIOPOILIACTOBY
UccnenoBarensckass pabora «Omnpenenenne xmopopmwmia A wu b, omneHka
(OTOCHHTETUYECKON aKTUBHOCTH PACTCHUM U (PAKTOPOB, BIUSIIONINX HA HEEY.

@akTopbl POCTa PACTEHUN: BO3AYyX M a’pauus. [logzemMHOe ApIXaHWE PACTEHHIA:
COCTaB TOYBEHHOTO BO31yXa, Ta3zoo0meH. [‘a3oo00MmeHn mpu  OeciOYBEHHOM
BbIpamuBanun. [Ipaktuueckas pabora «Aspanms, CO2 u O2. [/[pixaHue pacTeHHII».
[IpakTrueckaspadoTa«/lbiXxaHuepaCTCHUI:OLIEHKAUHTEHCUBHOCTUABIXaHUSIPACTEHUN U
IJIOOBY.

UccnenoBatenbckue pabotel: «BausiHue cmocoba BhIpalliuBaHusi (cocTaBa
MUTATETbHON CMECH, CXeMbl BHECEHHS ) HA POCT U PA3BUTHS Pa3IUUHBIX PACTCHUI.



6. Kynomypuwviepacmenun. Cogpemennvieacnexkmoicenekyuu(20uacos)

Kak dyenoBek cran wucnonb3oBaTh pacteHusA? CBsA3b pa3sBUTHS LUBHIW3ALUN
YyeJlioBeEKa M OJOMallHMBaHuA pacteHuu. Jlomectukauums. uckyccusa «Jlomectukanus,
BCE JIM pACTEHHs] M IHKUBOTHBIE, KOTOpPBIE JKUBYT PSAJOM C YEJIOBEKOM HM
OJIOMAITHUBAIOTCS? MOKHO JIM CYUTATh TapaKaHa OJOMAIIHEHHBIM )KUBOTHBIM 7))

HacnenctBeHHOCTh M MU3MEHUMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB.
N3menunBocth. Buasl um3ameHunBOCTh. [lpakTudeckas pabora «MoaudukanmoHHas
MU3MEHYUBOCTh (JIUCThSI, UTOJIKU C OJTHOTO JAEPEBA)».

I'en — MarepuandbHbIi HOCHUTENb HACJIEACTBEHHOCTH U HU3MEHYUBOCTH.
HyxiennoBble kucnotsl. Jlokanu3amuss T€eHETUYECKOrO MaTepuana B KieTke. JleneHue
kietok. Permmmkanus JIHK. OcHoBHas pormamosnekysasipHOMOuonoruu. TpaHCKpUIIIHS.
Tpauncnsuusa. Myranuu. [paktudeckas pabora «'éH — HHCTPYKIUS MO COOpPKE KIETKU
(Ha Oucepe wnm KOHCTpyKTOpe)». IlpakTmueckas pabora «Mytamuss Ha OyrepOpose
(J1r000# O0BEKT W3 MpeAbIAYyIIeH padoThl, T/I€ MU3MEHEHHE WHCTPYKIUU MPUBEIAET K
M3MEHEHHUIOBHEIITHETO BUJIa 00BEKTA)».

OddexT OyThUIOYHOTO TOPJIBIIIKA W TeHETHYeCKoe pazHooOpasue. UTo Takoe
reHO0aHk? 3aueM COXpaHSATh T'e€HeTHYeCKue pecypchl pacteHuil? OCHOBHBIE CIIOCOOBI
COXpaHEHHMs TeHETHYECKUX PECYpPCOB pacTeHul (ex situ u in situ).

3nauenue pabor H.M. BaBunoBa. 3akoH romosiorudeckux psgoB. LleHTpbI
MIPOMCXOXKAEHUS KylnbTypHbIX pactennd H.M. BasumoBa u IIL.M. JXXykosckoro.
[Ipaktuueckas pabota no rpynmnam «OTKy/la Ha HallluX CTOJIaX (PYKTHI/OBOITH/3TAKM).

OcHoBHble MeTonbl cenekuuu. [ubpuauzanus. Popmbel oTOopa. OCHOBHBIC
HANIPABJICHUS CEJIEKIIMH: YIy4IllIEHUE ypPOKAWHOCTH, YCTOWYMBOCTH K OMOTUYECKUM H
abuotndeckuM (akropaM. [Ipakrudeckas padora «BeipammBaem ropox. Kak mposectu
CKpEILIMBAHUE Yy TOPOXaA».

Ecte mm xu3Hb B 1pobOupke? BHOTEXHOJNOTHS KYJIBTYPHBIX PACTEHHM.
UccnenoBarensckass pabora «BelpammBaHue pacTeHuii B TpOOUpPKE» (MOXKHO
BOCIIOJIB30BATECA PE3yJIbTaTaAMU MPEABIAYIIUX 3KCIEPUMEHTOB IO COCTABJICHUIO
MUATATEIbHBIX PACTBOPOB JJI1 PACTCHUIN).

Kak  yenmoBek  MoxeT  MOAUUIIMPOBATHPACTCHUS? I'enernueckoe
penaktupoBanue. CoBpeMeHHbIE MOAXOJIbI U JIOCTUKEHHUS TE€HETUYECKOr O
penaktupoBaHusi  pacteHuid.  llpaktuyeckas  paboTta«l'eHOMHBIE HOKHUIIBI
(MmonenmpoBanue pabotel cucreMbl CRISP-Cas).



7. Pacmumensnaanpooykyus.(8uacos)

Hanzemuble u nmon3emHble opraHbl pacteHuid. [loOer u BUIOM3MEHEHHBIH MoOer
pactenuil. CriocoObl pa3MHOKEHUS PACTEHUM.

[lonsiTue 0 KadecTBE TNPOAYKTOB mnuTaHUsA. [IpoGiemMbl  KOHKYpEHIIUU
OTEUECTBEHHBIX MPOJAYKTOB MUTAHUS C UMIIOPTHBIMHU. JIOTUCTHKA JOCTaBKU U CPEJICTBA
coXpaHEHMs] TPOAyKTOB mnutaHus. [lpaktuueckas pabota «llpenenbHO HOMyCTUMBIC
koHneHTpauu (I1JIK) u Metonasl KOHTpossi 0€30MacHOCTH PACTUTENBHBIX MPOIYKTOB
MIATAHUS.

Mukpo3eneHb: moJIe3HOCTh U TexHoJorud. MccnegoBarenbekas padorta «OleHka
KauecTBa BBIPAIICHHOW MUKPO3EJICHN» (JTM00 CBOS, MO0 U3 Mara3uHa).

XUMUYECKUM aHaIu3 MPOTYKIIUH. OcHOBBI CHEKTPOPOTOMETPHH.
[Torenumometpus. Xpomarorpadus. [Ipakruueckas padora «MeToabl OIIEHKH KayecTBa
pacCTUTENbHON MPOAYKIHUH: XpaHEHHWE M COXPAHHOCTh MHUTATENbHBIX BEIIECTB» (110
JOCTYITHOMY 00OPYOBaHUIO).

Uccnenosarensckas padota «Omnpenenenue BuramuHa C MeTOAOM OOpaTHOIO
TUTPOBAHMUS B IJIOAAaX HA PA3HOM CPOKE (Croco0e) XpaHEHUs».

Monyiab«buotexnonorus»7-8kiaaccoi(68uacos)
1. Buomexnonozusa(4uaca)

[lonsitue OHOTEXHONOTHMU. 3auyeM 4YEJIOBEKY OHOTEXHOJIOTUH, B YEeM HX
IPEUMYIIECTBO NEPel XUMUUECKUM CUHTE30M. OCHOBHBIE OMOOOBEKTHIOMOTEXHOIOTHHU:
IPOMBIIIIEHHBIE MUKPOOPTAHU3MBI, KJIETKA U TKAHU PACTCHHH, )KUBOTHBIX M YEJIOBEKA,
oumokaranuzatopbl. [IpakTudeckas pabota «lIpuMepbl NpUMEHEHUS OHOJIOTHYCCKHX
00BEKTOB B TBOEH KUZHUY.

Ceipbe aiis OMOCHMHTE3a W OILIEHKa €ro OMOoJIOTMYecKod MEeHHOCTH. OCHOBHBIC
WMCTOYHUKH yryiepoaa, aszora, ¢docdopa, MUKpOdIeMEeHTOB. lcciaemoBaHne HOBBIX
HMCTOYHUKOB CHIPHs (BKJIIOYAsi BOMPOCHI €ro MpeaBaApUTEIbHON 00padoTKM), pa3paboTKa
HOBBIX THUTATENBHBIX CpPEJl, B TOM YKCJIE BKJIIOYAIONIMX OUOCTUMYJISTOPHI M JPYrUe
AJIIEMEHTHI YIIPABJICHUS U ONTUMHU3AIMH MPOIIECCOB OMOCHHTE3a. METO bl ONITUMU3AITUU
MUTATEIBHBIX CPE].

2. Muxkpoouonozuna(12uacos)

[lonoxxeHnne TPOKApUOTOB B CHUCTEME opraHudyeckoro wmmupa. CrpoeHue
OaktepuanbHoi kineTku. Kiaccudukanus 6axrepuii. Mopdomorus 6akrepuid. [Ipocteie
U CJOXHBIE METO/Abl OKpamuBaHus Oakrtepui. Dusnonoruss OakTepuil: NUTAHHUE,
JIbIXaHHUE, POCT U pa3MHOKEHHE. 3HAKOMCTBO C JOMEHOM Apxeu (3KCTPeMOPUIBbHOCTD,
0COOEHHOCTHU CTpoeHUd KieTKH). JlaboparopHas paboTta «PUKCUPOBAHHBIE MTPENapaThl



Oaktepuil. OmnpeneneHue (OpMbl MPEIOKEHHBIX KYJIBTYp MHKPOOPTraHU3MOB,
UCIIOJIb3Yysl MpPOCTOM MeToJ okpacku» JlaboparopHas pabora «OrmpeznerneHue Tuna
KJIETOYHOM CTEHKH METOJO0M OKpalluBaHus 1o I'pamy» (Ipyu HaJIu4MKU pEaKTHUBOB).

MosnouyHokucinoe u cnuproBoe Opokenue. DoToTpodHble U XeMOTpOo(dHBIE
Oaktepun. KuneTmyeckoe  omMcaHue  mOpoLecca  pocTa  MHKPOOPTraHHU3MOB.
OKCHOHEHLMaNIbHAass ~ Mojenb  pocta. KuHeTmka  rubenu  MUKPOOPraHHU3MOB.
JIaGoparopnas padota «IIpuroToBiieHre NPUKUZHEHHBIX MPENAPATOB MOJIOYHOKHUCITBIX
OaKTepuin».

[laTorennpiebakrepuu. UyMHas majouka U 4epHas CMEpTb, OOTYJIHM3M, CTOJIOHSIK,
TyOepkyne3. UctopusOopnObl coakTepranbHbiMu HHpekusamu.JlabopaTopHas padora
«IloceB cmbIBa ¢ pyk Ha yamku Ilerpuy». JlaGopatopHas pabora «BwineneHue yucToi
KylIbTyphl OakTepuil. Meron pasBeneHuil. MeToJ  HMCTOLIAIOIIETO  IITPUXAy.
JlaboparopHass pabora «Mopdonornyeckas XapakTEpUCTHKA BBIACICHHON YHUCTOM
KyJbTYPBI: XapaKTEPUCTHKA KOJOHHUH, (popMa OaKTepHil, TUIT KIIETOYHON CTEHKUY.

Boiina OeckoHEYHOCTH: aHTUOMOTUKHU MPOTUB OakTepuil. MexaHu3mbl JeiHCTBUI
aHTUOMOTUKOB. MeXKKIeTouHass KOMMYyHHUKauusg Oaktepuil. YyBCTBO KBOpyMa.
JlaGoparopHast pabora «CpaBHEHHE pOCTa MHUKPOOPTaHM3MOB Ha dYallke 0e3 U C
noOaBiieHnss aHTUOMOTHKOBY» MccnenoBatenbekas pabora «Ilouck MHUKPOOPraHHU3MOB
00JagaroNMX aHTarOHUCTUYECKONH aKTUBHOCTBIOY.

[Ipumenenue Oakrepuii uenmoBekoM. KuHeTmueckoe ornucaHue OHWOCHMHTE3a
OPOJYKTOB MHUKpOOpPranu3Mamu. bakrepun, KOTOpble MOTYT paszjaraTh ILIACTHK.
HccnenoBatenbckaspadoTa«BrIae e HIEMOIOYHOKUCTBIXOAKTEP U, HCCIICIOBAHUEUX
AKTUBHOCTH.

MuUKpOOpraHu3Mbl BarpoOHOTEXHOJOTHHU. VICKyCCTBEHHBIC acCOIMAIIMUPACTEHUM
¢ MuKpoopranu3sMamu. MccienoBarenbckas padorta «Beiienenne OakTepuil MOJIE3HBIX
IUJI. pACTCHUI.

3. Jykapuomuueckue opzanuzmul 6 Ouomexnonozuu (njiecHeevle zpuovsl,
oposicrrcu, 6ooopocau) (12 uacoe)

[InecHeBBICTPUOBITIPOAYIICHTHIONOOTHYECKUAKTHBHBIX BEIIIECTB.

OO6mass xapakTepHUCTHKa JAPOXOKEH caxapomMuieToB. McTopusi WCIIONb30BaHUS
JTPOXOKEH B TPAIUIIMOHHON OMOTEXHOJOTHHU. TEeXHOIOTUM BUHOJEIUS U XJIeOOMeueHus,
CIIeIIMAIM3UPOBAHHBIC pachl ApOoXoKeid. MeTaboim3M apoxokei. Peakius crnupToBOTo
opoxxenus. JlaboparopHas pabdora «llomcder kieTok apoxokedr B Kamepe I opsieBay.
Jlaboparopnas pabotra «OOHapyXeHUE MPOAYKTOB CHUPTOBOTO OPOMKEHHUS: ITUIOBOTO
CIIUpTa U YIJIEKUCIOro rasza». [lomydyeHue BTOPHUYHBIX METAOOJUTOB B APOXIKAX.
Jpo>xoKu Kak MpoayieHTsl OnoToruiuB. [lomydeHue 1meiaeBbix OEIKOB B IPOKKAX.



OCOOEHHOCTH BETETATHBHOTO W TOJIOBOTO Pa3MHOKCHHS Yy JAPOXOKEH, 3HaUCHUE
M3YYCHUS MHTO3a W IMTOKHHE3a [JI ONTUMHU3AIHMH IPOIECCOB KYIbTHBUPOBAHUS
JPOAOKEBBIX MMITAMMOB, TIOHUMAHHSI TPUYUH TMTATOTEHHOCTH JAPOXOKEH U TpUOOB, TTOMCKA
MUIIIEHEH  (QYHTUIIUAOB W pa3pabOTKM  HOBBIX  JICKAPCTBEHHBIX  IPEMapaToB.
Jlaboparopnasipabora«HabmnroneHue Pa3MHOXKEHUS JIPOAKEBBIX KIETOKY.
[Tpaktuueckas pabora «Ilomydenwe TBopora m Kedupa Ha OCHOBE MOJIOYHOKHCITBIX
OakTepwuii». [IpakTnueckas pabora « OCHOBHBIC BHIBI KBaca M UX XapaKTEPUCTHUKAY
«/Ipo’kKu W MOJIOYHOKHUCIBIE OaKTEpHWH, MPUMEHSEMBIC I IPOU3BOJICTBA KBacay.
[Tpaktnueckas pabora «CpaBHUTEIBHBIA aHAIN3 PA3BUTHS JPOXOKEH B a’dpOOHBIX U
aHA’POOHBIX  yCIOBUAX». llpaktmueckass pabota «MeToAabl OICHKH CBOWCTB
XJIeOomeKapHbIX JApoxokeld. OCOOCHHOCTH TPHMEHCHHS TPECCOBAHHBIX, CYIIEHBIX W
WHCTAaHTHBIX Jpoxokei». MccnmemoBaTtenbckas padota «BrnusHue (U3MKO-XUMHYESCKUX
(GakTOpOB Ha Ka4yeCTBO OMOTEXHOJIOTMYECKOW MPOAYKIHMH (KBac, Kedup, ChIp, Xied H
TP )».

Bogopocin — NepCcrneKTUBHBIN OOBEKT JJIs MPOM3BOACTBA O€Ka M YIJICBOJIOB.
broTexHOIOrnYecKre METObl OYUCTKH TBEPHABIX, KHJAKUX OTXOJOB M Ta3000pa3HbIX
0TX0J10B Mpou3BOACTB. CTOuHBIC BOJBI. CXeMbI OYMCTKHA. BHODMIBTPBI, a3pOTEHKH,
METAaHTEHKH, OKCHUTEHKH. AKTHUBHBIA WJI W BXOJSIINE B HETO MHUKPOOPTAaHU3MBEI.
Hcnons3oBanue BOJOpOCIIEl B OUMCTKE CTOYHBIX BOJ. McciaenoBaTenbekas pabora

«Brnusuuedusuko-xumudeckuxdaxkropoBaapoctsogopociau(Chlorellavulgaris)».

4. Hacneocmeennaaungopmavyusa(8uacos)
HacnenctBeHHOCTh M M3MEHUMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB.
N3menunBocth. Buael m3aMmeHunBoCTh. IlpakTmyeckas pabora «MoaudukarmoHHas
M3MEHYUBOCTD (JIUCThS, UTOJIKU C OJTHOTO JIEPEBA)».

I'en — MarepualbHBIA HOCUTEIb HACIEACTBEHHOCTM M  HM3MEHUYHUBOCTH.
HyxnennoBble kUCIOTHI. JIOKanu3anusi reHETUYECKOr0 MaTepuana B KieTke. Jlemenue
kietok. Permukanus JJHK. OcHoBHas gormamMosieKyssipHONOnonoruu. TpaHCKPUMIITUS.
Tpaucnsuumsa. Mytaruu. [lpaktudeckas padora «I'eH — HHCTPYKIUS MO COOpPKE KIETKH
(Ha Oucepe mnm KoHcTpykrope)». IlpakTmueckas pabora «Mytanusa Ha OyrepOpone
(Jr000i O00BEKT W3 MpEAbIAYIIeH padoThl, TJI€ M3MCHEHHE HWHCTPYKIIUH TNPUBEACT K
M3MEHEHHUIOBHEIIIHETO BUJIa OOBEKTA)Y.



5. Bupyconozusa.(6uacoe)
[lonoxxeHne BUPYCOB B CHCTEMEOPTaHUYECKOTO Mupa. CTpyKTypa U XMMUYECKUI
coctaB BupycoB. Knaccupukauuss BupycoB. Penpoaykuuss BupycoB. IIpocmotp
JOKYMEHTAJILHOTO (hUIbMa O BUPYCax.

Bupycsl - Bo30yauTenn nHpeKIMOoHHbIX 0one3neil. OHkoBupychl. bakrepuodaru:
CTpOCHHE, CBOICTBa, mpuMeHeHue. lIpakTuueckass pabora. «Meron pa3BeleHUIN
[Ipaktuueckas pabora. «TurpoBanue 6akrepuodarony.

buonorunueckuemMeTo1b100pHOBICBUPYCAMH.

6. I'ennaaunsicenepuaudbuomexmnonozuu.(8uacos)

OcHoBbl TeHHOU HHKeHepuu. Bekropa. Cneunduueckue pepMeHTbl OakTepuil.
[Ipaktuueckas paboTta «IHIOHYKIEa3bl pPECTPUKINU (paboTa C HYKICOTUIHBIMU
MOCJIEIOBATEIbHOCTSIMU Ha Oymare)y.

buoTtexHomornun npoAyKIuu OENKOB B OAKTEpHATBbHBIX KyJIbTypax. JlocTmkeHus
TeHHOW MHXEHEPHUH U OUOTEXHOJIOTHH.

CRISPR/Cas—cucTeMaa anTHBHOrOUMMYHUTETaA0aK TEpHIHapXEH.
[TpakTudeckas padora «I ennsie HOxHULBI - CRISPR/Cas (MmonenupoBanue Ha
oymare)»I MO.Metoasmonydenusil MO.Urpa-auckyccusi« BerurpairpanTHa

CcO3/IaHNE
I'MO».

7. Buomexnonozuuesrcusomunosoocmee(8uacos)

JloMecTuKaIus OCHOBHBIE JIOMAITHHUE YKUBOTHBIC; COBPEMEHHBIC HKCIIEPUMEHTAX
M0 JJOMECTUKAIIUU KUBOTHBIX (JINCUIIA, HOPKA U Jp. — IKCIEPUMEHTHI HAyYHOM IIKOJIbI
akagemuka bensieBa). Jluckyccusi «JlomecTtukanusi, BCe JIU PACTCHUS U >KUBOTHBIC,
KOTOpBIE JKMBYT PSJIOM C 4YEJIOBEKOM WM OJIOMAIIHUBaIOTCA? MOXHO JId CUUTATh
TapakaHa OJIOMAIIHEHHBIM KMBOTHBIM 7).

CoBpeMeHHBIE METOJbI B JKMBOTHOBOJICTBE: TpaHCIUIAHTAIUsI AMOPHOHOB,
XUMEpHBIE  JKMBOTHBIE, KJIOHHUpoBaHue. IIpakTtuueckas pabora  «Mertoauka
KJIOHUPOBaHHUsI (MOJIeTMpOBaHue Ha Oymare).

OcHOBHBIE OOJIC3HM KHUBOTHBIX M POJIb MATOT€HHBIX MHUKPOOPTAaHU3MOB H
Mapa3vuToOB B Pa3BUTHH 3a00JICBAHUI JTOMAITHUX KMBOTHBIX M OCHOBHBIX Mepax O0pbOBI
C HUMU; POJIb MOJIE3HBIX MUKPOCUMOMOHTOB B OpraHu3Me KMBOTHBIX. [lofoxuTenbHOEH
Mo0o0YHOE (OTPHUIIATEIHLHOE) BO3ACHCTBUM aHTUOMOTUKOB HA OPTraHU3M BXOJE JICUCHUS
KUBOTHBIX;, II€IM W  3aJa4yd  BETEpUHAPUM.  DBHOTEXHOJOTHUS  KOPMOBBIX
npemnapatoB.IIpakTuueckaspadbora«CocTaBiaeHHE pallMOHANMTAHUS KUBOTHOTO,



pacueT pacxoloB Ha coaepxkaHue». MccienoBarenbckas pabora «OLieHKa KadecTBa
MOJIOYHOM IIPOAYKLIMU.

8. buomexnonozuuepacmenuesoocmee(l0uacos)

OcHoBHbIe MeToabl cenekiuu. [ubpuauzanus. Popmbl oTOOpa. OCHOBHBIE
HaIpaBJICHUs CEJICKIUU: YJIYYIIEHUE YPOXKAWHOCTH, YCTOMUYMBOCTH K OMOTHYECKUM U
abuornyeckuM (axtopam. [Ipaktuyeckas pabora «BeipamuBaem ropox. Kak nposecTtu
CKpEILMBAHUE Yy TOPOXaA».

OCHOBHBIE TOJIXOJbl CEJEKUUH M OHOTEXHOJOTUM KYJIbTYPHBIX pACTEHUH,
['uOpuauzanus, oOTAaJeHHas TUOpUIM3alsa, HWCKYCCTBEHHBIM O0TOOp, TreTepo3uc,
TpaHcpopMallus, MyTareHe3, reHeTHYecKoe peaakTupoBanue). Mcropus cenexkuuud B
Poccun u mupe, HCTOpUs pa3BUTHS BaXKHEUILINX COPTOB KYJIbTYPHBIX PACTEHU.

Kaxk uenoBek moxeT MoauduipoBath pactenus? ['eHHass HHKEHEpHs] pacTECHUI:
UTo Takoe TEHETHMYECKas WHXKEHepus pacTeHuil. TpaHcreHHble pacTeHus. MeTonsl
nonydenus.O0pa3zoBaHueonyxoneitypacteHuit. ArpobakrepuanbHasTpancpopmanus: Ti-
IJIa3MUBI. I'enbl T-J1HK. MoneKyIsIpHO-TEHETUUECKHE MEXaHU3MBI
Tpanchopmanuu.I'eneTnueckoepenakrupoBanre. CoBpeMeHHbIE IOIXObI "
JIOCTUKEHUS FeHeTHUYeCKoropeakTupoBanuspactenuil. [lpaktruueckaspadbora
«["eHOMHBIEHOKHHIIBI(MOAeTHpoBaHuepadoTeicucTeMEICRISP-Cas).

Ectb nu %u3Hp B pobupke? BHOTEXHOIOr U KyJIbTYpPHBIXPAaCTEHUI.
UccnenoBatenbckass pabora «BpeIpamuBanwe pacTeHHii B mOpoOupke  (MOXKHO
BOCIIOJIB30BAThCSl  PE3YJIbTaTaMH MPEABIAYIIMX 3KCIEPUMEHTOB II0 COCTaBJICHUIO
IUTATEJIbHBIX PACTBOPOB JUUISl PACTEHHI )».

Monyab«MosiekyasipHbleOCHOBbI(pU3HOIornuupapmakogorun»9Ixkiaace (68
4acoB)

1. @uszuonozuueckasaxumusn.(20uacos)

Beenenne. buorennsie snementsi: opraHorensl: O, C, N, H. AxktuBHbIe hOpMbI
KHUCJIOPOJIa, X MOJIyUYEeHHUE, HeUTpanu3anus.

MakpoasIeMeHTHI: TIPOILICHT COJACPIKAHUS B OpPraHW3MeE, BHITIONHsEeMast (yHKITHS,
colepkanve B mponaykrax nutaHusa. Ca2+ - cBsi3bIBarolue OEJKH, JETNOHHPOBAHHE
KaJIbLIMSI, PEryJISIUsl YPOBHS KaJbI[Usl B OpraHu3Me: TOPMOHBI Mo4yek. Mg — cTpoeHue
xJIopouiIia, €ro aKTUBALKS COTHEYHON SHEpPruei.

MUuUKpo37IeMEHThl: B KAaKUX MOJIEKYJIaX COJEpIKATCs, BBIMOJHsAEMas (PyHKIUA,
cojiepKaHKe B MPOoJIyKTax nutanus. [locneacTBUs nepeao3upoBKU MUKPOIJIEMEHTAMH.



Fe — ycBaumBaeMble THIBI COEAUHEHUN Kene3a. [ eMOmpoTeHHbI, TeMOIIMAHUH,
IUTOXpOMBI. Cu — yCBOEHUE U TPaHCIIOPT Meau. benku, conepxamue Meb.
[TaTonornuecknecunaApoMbIM enken BuiibcoHa, cBsi3aHHbIECMETA0 0JTM3MOM MEIH.

ToxkcuuHbleanEMEHTHI] [eprOIMYECKONCUCTEMBIIIIAOPTraHu3Ma. BilUsiHUE HETOCTATKA
MAaKpO U MUKPOIJIEMEHTOB Ha KUBBIE OPTaHU3MBI.

UccnenoBatennbckass ~ pabora  «KonudecTBeHHass  OLIGHKAa  COJEpIKaHUS
MHKPORJIEMEHTOB WJIM BUTAMUHOB B MUILIEBBIX MPOTYKTaAX

Kupsbi.3a001eBaHUIUEIIOBEKA, CBSI3aHHBIECHAPYIIEHUSIMYKUPOBOTOOOMEHA.
Jncnunuaemun.

VYrneBoapl. 3a0osieBaHUS YEOBEKAa, CBS3aHHBIC C HAPYIICHUSIMU YTJIEBOJIHOTO
obmena. CaxapHbIit JuaderT.

benku. Ctpoenne. 3abosieBaHUSI YENOBEKa, CBSI3aHHBICE C HaPYIICHUSIMU
oenkoBoro obmena. dynkiuu OenkoB. depmentsl. Mexanusm neiicTBusa. Kitaccw
dbepmentatuBHbiX peakuuii. Kodepmentol. [IpakTudeckoe 3ansTtue «KadecTBeHHBIC
peakIuu Ha opraHudeckue MoJyieKynbl». [IpakTudeckoe 3ansTue«/leHarypanusOenkony
ITpakTrueckoe 3anaTue «M3ydeHne akTHBHOCTH aMUJIa3bIy.

Butamunsbl )kupopacTBOpuUMBIE, BOJAOpacTBOpUMBbIE. [IpeBpalieHie BUTAMUHOB B
akTuBHBIE (hOPMBI KODEPMEHTOB. ABUTAMUHO3BI.

OcHOBHBIE THUIIBI MeTabOJIMYECKUX peakiuil. buosHepreTnueckue MpoIecCHl.
I'mukonus. Hukn Kpebea. Llens nmepeHoca snekTpoHOB. OKUCIEHHE KUPHBIX KHUCIOT.
Karabanuzm amunokucnor. ['mokoneorene3. CHHTE3 yYIieBOJOB, OEJIKOB, >KHUPOB.
Merabonutuueckue 3aboneBanus. [Ipaktudyeckoe 3aHathe «PemieHue 3amad  Ha
SHEPTETHYCCKUI OOMEH.

Knerka. [Tonstne memOpanbl. dyHKIIMM MeMOpaH. BuaslTpaHciopTaB KIIETKY.
MeMmOpaHHble OpraHoujpl. 3a0o0JieBaHHS CBSI3aHHBIE C  HApyIICHHEM paboThI
MEMOpaHHBIX OpraHesUl, O0JIE3HW HAKOIUICHUSA. THIBI KOHTAKTOB MEXAY KIETKAMHU.
3HaueHUE MEKKJIETOUHOW KOMMYHHUKALUM sl 3J0pOBbs opraHusma. l[IpakTuyeckoe
3aHsaTHe «/manmu3 (kimeTouka Tpayoe)y.

SAnpo.YpoBHUYITaKOBKUXPOMATUHA. XPOMOCOMHBIETEPPUTOPHH.
HemeMOpaHHbICOPTaHOUIBI.

2. Monexynapunasouonozus.(20uacoes)
OCHOBHBIEBEXHPA3BUTUSAMOIEKYISIPHONONOIOT .
HyxkneunoBbiekucnoTel. OcHOBHBIE TpUHIUIIBICTpoeHUs. [[pakTHYeckaspaboTa
«BoigenenneJIHKuz0ananay. I lpaktuueckasapadora«Moaens IHK -opuramm.



[Ipaktnueckas pabora «Ompenenenue kadectBa mpenaparoB JHK ¢ nomomrbio
cnekTpo@oToMeTpumn» (IIpU HATMYUU 000PYJOBAHUA).

Martpuunble cuHTE3bl. Pernukaius — ocHOBa KJIETOYHOro jaeneHus. [IpuHimmsl
perunkanuu. [Ipaktuyeckas pabora «PennukatuBHas MaliMHa (Urpa-aeMOHCTPALUs )».
[Ipaktuueckas padota «I1LP (Mogens ammindukaus Ha Oymare)y».

Mytannu. Yto Bb3bIBaeT usMeHeHus B crpoennn JHK. IlpuHnmns

penapanuu. Tpanckpunius. [Ipaktudyeckas pabora «Cuia mpoMoTopa.

['enetnueckuiikon. [ lpaktuueckaspadora«Pernienrne3agayHareHeTHYECKUM KOI»
Tpancnsuus. [Ipaktuueckas padora «DoaauHT OEIKOBY.

Opranuzanus reHoMa BUpycoB [IpoTuBOBUpYyCHBIE CPEACTBA, MEXAHU3MBI UX
JIEHUCTBUSL.

Opranuzanys reHoma OaxTepuit AnTHOaKTEpUATBHBIC npenaparsl.
UccnenosarensckaspadboTa«PacnpocTpaHeHUEaHTUOMOTUKOPE3UCTEHTHBIX OaKTEpUii»

Opranuzanus resoma 3ykapuot I'eHoMHoe penaktupoBanue. [Ipaktnueckas
pabora«PaboTraBcoBpeMeHHbIXTeHeTUUECKX0a3axaaHHbIX. [IpoBenennelnsilico
aHaJM3a MOoCJIEI0BATEIbHOCTEN T€HOBY.

3. @apmaxonozua(28uacos)

[lonsiTue o nexapcrBax. [IpuHUOMIBI MOAX0a K MOUCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpuHUHT U ero metojsl. MccnenoBarenbckas paboTa «IKCIEPUMEHTHI 10
ONPENIEIEHUIO0 TOKCUYHOCTH BEILIECTB HA aPTEMUTUAX.

[Tyt BBenenus JIC. dapMakoKMHETHKA JEKAPCTBEHHBIX BellleCTB. BcachiBaHUe
(abcopOumsi)  mexapctB.  OCHOBHBIE ~ MEXaHHM3MBI ~ BCaChbIBaHHUA.  |PaHCTIOPT
JeKapCTBEHHBIX BemiecTB. ['eHbl M Oenku mepBol ¢a3el OmoTpancopmaruu. Ilytu
BBIBEJICHUS JICKAPCTB U3 OpPTaHU3Ma. DKCKpenus U duMuHaNus. ['eHsl u 0eaku BTopoit
dazpl onoTpanchopmanuu. PapmakonuHaMuka. [ 1aBHOE U TOOOYHOE, PE30OPOTUBHOE H
MECTHOE, MPSMOE, HEMpsiMOe U pedIEKTOpPHOE JCHCTBHE.

Bunsl B3aumoneiictBust jexkapctB. CHHEPTH3M M aHTaroHW3M IMPH COBMECTHOM

JNENCTBHUM JIEKAPCTBEHHBIX BEILIECTB, UX PA3HOBUIHOCTH.

TpancmeMOpaHHbI CUTHATUHT. THUIBI KJIETOYHBIX PELEnTOpoB. MeMOpaHHBIE:
HMOHHBIE KaHAJIbl, KaTAJIUTHUYECKUE U compsbkeHHble ¢ (G-OenKkaMu; BHYTPHUKIETOYHbIE:
LIUTOIIa3MAaTUYECKHUE U sAJiepHble. MeXaHU3Mbl JIUTaH-PEUENTOPHOrOB3auMOICHCTBUS.
CenekTuBHOCTh (M30MpPATENbHOCTD) MACHCTBUS, CBS3b «XMMHUYECKas CTPYKTypa —
(dapMakosioruueckasi akTUBHOCTh BELIECTBY.



PapMaKOIOTUYECKOW MOIYJIALMU CHUHANTHUYECKONM XOJMHEPIMYECKOUW IepeladH.
MonekyysapHbli ~ MEXaHU3M ~ JE€UCTBUA U (apmakosornyeckue  CBOMCTBA
MX0IMHOOI0KAaTOPOB,TAHTIINOOIOKATOPOB U KypapemoJoOHBIX CpEJCTB.
PapmMaKoJOTHUECKasl PEryIALUAaKTUBHOCTH aJpPEHEPIUUECKOIO CUHaIICca.
AJpEeHOMUMETHUKH,aIPEHO0IOKaTOPbI,CUMIIATONUTUKH. [IpakTHueckaspadbora
«BrnusiHueaapeHanTuHaHaCePI€YHbIECOKPALLIEHUSA(ITPOrPaMMHOE00ECTICYEHHE )».

MonekynsipHass ¢dapMakoJIOTusi aHTHAUIEPrUYECKUX CpencTB. ['mcTaMuHOBBIE
peLenTophl: TUIBI, MOJICKYJsIpHas opraHuzaius. CrabunuzaTopbl MeMOpaH TY4YHBIX
KJIETOK: MOJICKYJISIPHBIM MEXaHU3M JIEUCTBUS, OCOOEHHOCTH KIMHUYECKOTONPUMEHEHUS,
TOYKH MPUIIOKEHUS JEHCTBUS HHTHOUTOPOB JIMITUIHBIX MEIUATOPOB.

MexaHu3M JCHCTBUS U MPUMEHEHHUE MpPernapaToB, CTUMYIUPYIOUIUX MPOLECCHI
uMMyHUTeTa. DapMakoJOTHYECKas XapaKTePUCTUKA WHTEPICUKUHOB: TOJyYEHHUE,
MEXaHU3M JIeUCTBUS, puMeHeHue. OCHOBBI MAaTO(U3UOJIOTHH OCTPO(]a30BOro OTBETA,
MeTHaIys BOCITAJICHUS. MonexysipHbIi MEXaHU3M
IPOTUBOBOCTIATTUTETLHOTOICHCTBUSATITIOKOKOPTUKOCTEPOUI0B, HECTEPOUTHBIXITPOTHBOB
ocnanuTeNbHBIXCpEACTB. [IpakTuueckass pabora «lHcTOMOTMYECKHME TpemnapaThl
UMMYHHOH CUCTEMBI».

[TonsiTue 0 HapKo3e M HAPKO3HBIX MpenapaTax. KieTouHblil 1 HEPBHBIA HAPKO3.
dapMaKoJIOTHUECKasT XAPAKTEPUCTUKA OTHAEJIbHBIX TPYNI HAPKO3HBIX CPENCTB.
[TocnenoBaTenbHOCTD JEHCTBHS Ha IEHTpabHyOCUCTEMY. [IpakTuueckas pabota
«I'ucTosornyeckre npenapaTblHEPBHOUCUCTEMBDY.

dusnonornueckuii coH;, ¢Ga3el cHa. Buael Hapymenuit cHa [lonstue o
MEJIMKaMEHTO3HOM CHE M CHOTBOPHBIX Ipenaparax (TUIMHOTUKAX).

MonekyIsipHbI€aCIeKTHIHOLIUICTILIIH. OnuaTHbIEPELENTOPbI, UXTUIIBI.
DHKe(DATMHBIMIHIOPGUHBI-IHI0T €HHBICIUT AH IBIONTHATHBIXPEIICTITOPOB.

AHTHIICUXOTHYECKOE JEWCTBHE, BIHUSAHHE HAa (YHKIUIO 3KCTParUpaMHIHON
CHUCTEMBI, AMOITMOHAILHYIO cepy, PBOTHBIM ICHTP, apTEepUaIbHOE JaBICHUE, IESHTP
TepMOpEryysiui. MoJIeKyJIsIpHbIE MEXaHU3Mbl JEUCTBUS HEUPOJENITUKOB, BIMSHHUE HA
nohaMHHOBBIC, CEPOTOHWHOBBIC, JIPEHO- U THCTAMUHOBBIC PEICTITOPBI, UX JCHCTBHE Ha
KJICTOUHBIC MeMOpaHHI, Ha JICTIOHUPOBAHHE TKaHEBBIX MOHOAaMHUHOB.
[ToreHiman3aBUCUMbIE HATPUEBBIC KaHAJbl KaK MUIICHU JCHCTBUS  MECTHBIX
aHecteTnkoB. CrocoObl MHTHOMPOBAHUS ITOTEHIINAT-3aBUCUMBIX HATPHEBBIX KaHAJIOB
MECTHBIMH aHecTeTHKaMmu. [Ipaktuueckas padora «Kapra skcrnpeccuu 10aMHUHOBBIX H
CEpOTOHUHOBBIX PELIENITOPOB B MO3Ie MbIIIeii». ccienoBaTenbckas padoTta
«IToBenmeHnuyeckue TecThl Ha pblOkax Danio rario. CBeTiio-TeMHas KaMepay.
UccnenoBatenbckas padora «IloBeneHueckue Tectbl Ha peiOkax Danio rario. OTKpbITOE
nosne». McciaenoBarennckas padbota «lloBemeHueckne TecThl Ha pbiOkax Danio rario.
CraiiHOE TTOBEJICHUE.



Moayiab«MoseRyasipHbIeOCHOBBICeTeKIMM» IKIacc(68uaca)
1. Monexynapunaaouonozua.(20uacos)

OCHOBHBIEBEXHPA3BUTUSAMOJIEKYIAPHONONOIOTUH.

Hyxneunossiekucnotsl. OcHOBHbIEIpUHLUIIBICTpOoeHus. [ I[pakTnueckaspadoTa
«Boinenenne JIHK wu3 Oananay. Ilpaktuueckas pabora «Moxens JIHK-opurammy.
[Ipaktuueckas pabota «Omnpenenenue kadectBa mnpenaparoB JHK ¢ nomomibio
cnexkTpodoroMeTpun» (IpU HATMYUU 000PYIOBAHUS).

Martpuunble cuHTE3bl. Perunkanus — OCHOBa KJIETOYHOTO JeneHud. [IpuHummnbI
perunkanuu. [Ipaktuyeckas pabora «PernukaruBHas MamuHa (Mrpa-aeMOHCTpAIs )».
[Ipaktuueckas padota «I1LP (Mogens ammndukaius Ha Oymare)y».

Mytanuu.YrtossizpiBacTusMeHeHusABcTpoeHnn | HK I IprHmmnel penapanuu.

Tpanckpunuus. [Ipaktudeckas padota «Cuina mpoMoTopar.

I'enernueckuii xon. IlpakTuueckas pabota «PemeHue 3amady Ha TEHETHYECKUN
ko/» Tpancnsamus. [Ipakrudeckas padota «DoaguHT OSIKOBY.

Opranuzanusi reHomMa BHUPYCOB IIpOTMBOBUpYCHBIE CpE/ICTBA, MEXAHU3MBI HX
JIEHCTBUSL.

Opranuzanus reHoma OakTepHii AHTHOaKTEpHATBHBIC mpenaparsl.
HccnenoBarensckass — pabota«PacnpocTpaHeHHEaHTHOMOTUKOPE3UCTCHTHBIXOAKTEPHIN»
OpraHuzanus reHoma 3ykapuoT ['eHomMHOe pemakTupoBaHue. IIpakTudeckas pabota
«Pabota B coBpeMeHHBIX TeHeTHYeCKHX 0a3ax nmaHHbIX. [IpoBenenue In silico anamm3za
IIOCJIEIOBATEIILHOCTEN TEHOBY.

2. Monaexynapuvieocrnosvicenemuxu(20uacos)

[Ipenmer renetuku. KpaTkas wucTtopus  pa3BUTHs  NPEACTABICHUS O
HACJIEICTBEHHOCTH.

OT reHa K mMpu3HaKy: Kak packpacuth koTa. Yto Takoe npusHak? [IyTs OT rena o
npu3zHaka. Mytanuu. Aienu. ['eTepo3urotel W TOMO3UTOTHL. JOMHUHAHTHBIE H
peueccuBHble aienu. PoneBas wurpa «Asutenny». VccnenoBaTtenbCKUM  MPOEKT
MyTtareHHblie (hakTOpHbI.

I'enbl cTposaTr opranusMm. BriroueHue M BBIKJIIOYEHHE OOIBIIOT0 HA0Opa TEeHOB.
Kak xieTkm mOHMMAIOT, KakWe TEHBl MOJDKHBI paborath. PoneBas wurpa «Cynws0a
KJIETKI.

I'enbi-nepexmntouarenu.l [pakTndyeckoezagaHue « AJITOPUTMBIIIIKIETOK.

JluckpeTHOE HacieI0BaHWE NPU3HAKOB. 3aKOHbI MeEHAENd: OJWMH TE€H - OJUH
npu3Hak. Cxema CKpelIuBaHusi. 3aKOH eIMHOO0pa3usi THOPUI0B IEPBOTO MOKOJICHHUS.



[Ipaktnueckoe 3ananune «EnnHOooOpa3zne MEpBOro MOKOJIEHUS». 3aKOH pacllerICHUs
[IpU3HaKa BO BTOPOM IOKoJieHUH. lIpakTuueckoe 3aganue «PacuiemieHue BO BTOPOM
nokoiaeHum». McecneqoBaTenbCKuil NPOEKT «3aKoHbl ['. MeHens B SKCIIEpUMEHTE.
3akoHbl MeHzens: HECKOJbKO T€HOB - HECKOJBbKO MNpU3HAKOB. JurubGpumHoe
ckpemBanue. HeszaBucumoe pacxoxaeHue xpomocoM. IIpaktuueckoe 3ananue
«Pemerkallennera».CiienieHHOEHACIEAOBAHUE.
B3aumopelictBuereHoB. AnnenpHoenHeamienpaoe. [ Ipakruueckoezanstue

«B3anmMoaeicTBUSAreHOB(MOAEIMPOBAHUECUHTE3AaN TPAHCIIOPTATUTMEHTA BKIIETKY )»

Onpenenenune nosna. [lonoBeie XxpoMocoMbl. CaMiibl U caMKu. Biusinue akropos
OKpYXaIoIel cpeabl. XpOMOCOMHOE onpeneneHue nosa. [100Bbie XpOMOCOMBL.
IIpaktnueckoe 3ananue «HacnenoBanuwe, cuemieHHoe ¢ mnonom». [IpoGnema
JNOTOJIHUTENBHON X-XPOMOCOMBI Y KEHIIUH. TPEXIBETHBIE KOLIKH.

3. Monexynaphnwvieocrnosvicerekyuu(28uacos)

I'enbl B monynsinusax: Beiaukoe paBHoBecue. [lonmymnsauus. YacToThIBCTpeYaeMOCTH
MIPU3HAKA 51 aJuies. YpaBHeHuUE Xapnu-Baitn6epra. [IpakTyeckoe
3ananne«YacroTelasieneit,reHoTunoBudeHoTunoBy». McciaenoBareabCKUMIPOEKT
«AHanM3 TEHETHUYEeCKOM CTPYKTyphl Tmonyiasnuu (Ha OCHOBE 3akoHa Xap.u-
Baitasepra)y.

[lomynsuuu MEHSIOTCS: YUCIEHHOCTb, MUTpals M BbIOOp cympyra. DakTopsl,
KOTOpPBIE BBIBOJST TIOMYJAIMI0O W3 paBHOBecHs Xapau-BaiinOepra. YUucieHHOCTH
nomynsiiuu.  PoneBas wurpa «Oddekr ocHoBatens». PoneBas wurpa «Oddext
OyTheUI0OYHOTOTOpPIIBIIKAY. [[peiid renoB. Myranuu. Hecityuaiinoe ckpenuBaHue.
N3omsmus.

[Tonymsiun~ MEHSIOTCS:  €CTECTBEHHBIM  oTOOp.  MexaHusMm  JelcTBHS
ecTecTBeHHOTO oTOopa. JIBmxymuit otoop. PoneBas urpa « EctecTBeHHBIN 0TOOPY.

MonudukannonHas W3MEHYUBOCTb. Crartuctuueckue 0COOEHHOCTH
Mo (HUKAITMOHHONW M3MEHYMBOCTH. MccnenoBaTenbckue padoTel «MoaudukanoHHas
M3MEHYMBOCTb PACTEHUN B IIPEJIEIaxX BAIIETO MECTA JKUTEIbCTBAY.

HacnenoBanne KOIWYECTBEHHBIX MPU3HAKOB. KOIMYECTBEHHBIE MNPU3HAKH.
CpenoBasimamenunBocThiipu3Haka. Koad hunmentuacnegyemoctunpusnaka. OTBeTHA
otoop. [lomck TEHOB KOJMYECTBEHHBIX MPHU3HAKOB. OIHOHYKJICOTHUIHBIC BapHAHTHI
reHoB. /IHK-uun. [TomHOr€HOMHBIN aHaIU3 acCOIUALUN.

«Owmbl» Han reHomoM. [loctrenomHast spa. OOpaTHas reHeTuka. «OMHKCHBIE»
uccnenoBanus. [Iporeom, Mmetabonom. [lpaktudyeckoe 3aganue « ATpOHOMBIY.

JloMecTuKaIUANIIEHTPhITEHe THYECKOropa3Hooopazus.[lonckupacTeHuii ¢



«XOPOILIUMHY TpHU3HAKAMU IS 4YesioBeka. [leHTphl TeHeTHYecKoro pa3zHooOpas3us.
Huxomnait BanoBuu BasunoB. Cenexuus. KomOuHanmonHass 1 ruOpujiHasi CEICKIUS.
I'ereposuc. Ilpaktnueckoe 3agaHue «l'OMOJIOrMYECKHE PSAABl  HACIEICTBEHHOM
A3MEHYUBOCTHY.

CoxpaHuTh U U3YYUTh F'E€HBI, YTOOBI MEHSITH Oynymiee. KaknpaBumibHO XpaHUTh
redbl. KoOJUIeKIMM  TEeHETHMYEeCKUX  pecypcoB  pacteHuil. [lpaktukym  u/wiu
HCCIIeIOBATEILCKUN TMPOEKT «MeTOAbl KYJIbTUBUPOBAHMS In VItro i COXpaHEHUS
TEHETUYECKUX PECYPCOB PACTEHUU U JJIs1 YCKOPEHHOM CEIEKLIAN.

['eneTnueckne HEHTpbl B HAEW CTpaHe. [Ae 3aHUMArOTCA TEHETUKOM U
TEHOMUKOM U HYKJ| CEJIbCKOTO XO35MCTBA.



IVIAHUPYEMBIEPE3YJBbTATBIOCBOEHUAKYPCA
BHEYPOUHOMJIESTEJBHOCTH

3aHATHS B paMKax IpOrpaMMbl HamlpaBlIeHbl Ha OOECleYeHUe JIOCTUKEHHS
IIKOJIbHUKAMU ~ CJIEAYIOIIUX  JIMYHOCTHBIX, METaNpeIMETHBIX U  IPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB.

JINYHOCTHBICPE3YJIbTATHI:

B cgepe epascoanckoco eocnumamnus: TOTOBHOCTH K  KOHCTPYKTHUBHOM
COBMECTHOWIEATEIIBHOCTH NPU BBIIIOJIHEHUH UCCIEIOBAHUN U MTPOEKTOB, CTPEMIIEHUE K
B3aMMONIOHUMAHHIO U B3aMMOIIOMOIIY.

B cgpepe nampuomuueckoco 6ocnumanus: OTHOIIEHHE K OMOJIOTUU KaK K BayKHOU
COCTaBJISIIOIIEN KYJIbTYpbl, FTOPAOCTh 3a BKJIAJ POCCUHCKUX M COBETCKUX YUYEHBIX B
pa3BUTHE MUPOBOI OMOJIOTHYECKON HAYKH.

B cghepe oyxoeno-mpascmeennoco eocnumanusi: TOTOBHOCTH — OICHUBATH
MOBEJICHUE M TIOCTYNKH C IO3WIMH HPABCTBEHHBIX HOPM M HOPM 3SKOJIOTHYECKOM
KYJIbTYpbI; TOHUMaHKE 3HAYMMOCTH HPABCTBEHHOTO aCIleKTa JeITEeIbHOCTH YeIoBeKa B
MEIUIMHE U OMOJIOTUH.

B cpepe scmemuueckoco seocnumanusi: TOHAMAHUE PpOJIM  OHOJOTHH B
(OpPMUPOBAHUH ICTETUYECKON KYJIbTYPhI JIMYHOCTH.

B cgepe ¢usuueckoco eocnumanus, @Gopmuposanus Kyibmypbl 300p06bs U
IMOYUOHANBbHO20 0/1a20N0AY4Us; OTBETCTBEHHOC OTHOIIECHHE K CBOEMY 3JI0POBBIO U
yCTaHOBKA Ha 3I0POBBI 00pa3 KU3HM (3I0POBOE MUTAHUE, COOTI0ICHUET HTHEHUIECKUX
OpaBUI M HOPM, COaJaHCHPOBAHHBIA PEXHM 3aHATHH W OTAbIXa, peEryJspHas
¢Gu3nyecKass aKTHBHOCTD); OCO3HAHHUE IOCJIEACTBUN M HEMPHUITHE BPEIHBIX MPHBBIUEK
(ymoTpeOjcHHE aJIKOroJisgi, HApKOTHKOB, KypeHHE) MW HHBIX (OpM Bpeaa st
(U3HYECKOTO0 M ICHXHUYECKOT'0 3JI0POBbs; COOJIOICHUE MpaBUiI OC30IaCHOCTH, B TOM
YKUCJIe HaBbIKK O€30MaCHOr0 IIOBCACHHMS B MPUPOIHOM cpeae; cHOPMHUPOBAHHOCTH
HaBbIKa Pe(JICKCHH, YIIPaBICHUE COOCTBCHHBIM SMOIMOHAIBHBIM COCTOSTHHEM.

B cghepe mpyoosoco éocnumanus: akTUBHOE y4acTUE B PEIICHUM MPAKTHYCCKUX
3amay (B paMKaxX CEMbH, IIKOJBI, rOpoja, Kpas) OHOJOTHYEeCKOM M SKOJIOTHYCCKOMH
HAIPaBJICHHOCTH, WHTEPEC K IPAKTUYECKOMY H3YYCHHMIO MPO(ECcCHii, CBA3aHHBIX C
OHOJIOrHEA.

B ciepe oxonoeuueckoco  6ocnumanusi:  OpUCHTAllMs Ha  NPUMEHEHHUE
OMOJOTMYCCKUX 3HAHMM MpPU PEIICHHM 3a7ad B OO0JAcTH OKpYXKalolieH Cpejbl;
OCO3HAHME JKOJOTMYCCKHX MPOOJIEM M IMyTeH HMX pELICHUSA; TOTOBHOCTh K yYacCTHIO B
MPAKTUYCCKOM JESITEIbHOCTH IKOJIOTMUECKON HAPaBICHHOCTH.



B cpepe nonumanus yemmocmu HayuyHO20 NO3HAHUA: OPUEHTALUA HA
COBPEMEHHYIO CHUCTEMY Hay4yHbIX MpPEACTaBICHU 00 OCHOBHBIX OHMOJIOTHYECKUX
3aKOHOMEPHOCTAX, B3aUMOCBS34X YEJIOBEKA C IIPUPOAHOM U COLHUAIBHON Cpelnou;
MOHUMaHUE POJU OMOJIOTMYECKOW HAYKH B (POPMUPOBAHUU HAYYHOI'O MHPOBO33PEHMUS;
pa3BUTHE HAy4YHOU JIO0O3HATENBHOCTH, MHTEpPECAa K OMOJIOTMYECKON HayKe, HaBBIKOB
UCCIIEI0BATEIbCKON ACATEIBHOCTH.

B cgepe aoanmayuu k uzmeHaowumcs ycio8UIM COYUANbHOU U HPUPOOHOU
cpeobl:  aJeKBaTHAas OLEHKA HW3MEHSIOIIUXCS  YCJIOBHM; MPUHATHE  PEIICHUS
(MHIMBHYyalbHOE, B TPYyNIE) B HM3MEHSIOIIMXCS YCIOBUSX HA OCHOBAaHUM aHAlIM3a
Ouonornyeckoil HHGOpMalNK; MIIAHUPOBAHUE JACHCTBUM B HOBOM CHTyallUM Ha
OCHOBAaHMUHU 3HAHUUN OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHbIepe3y/IbTaThl:

BeghepeosnaoenusynusepcanvuuimuyyeOHbIMUNOZHABAMENbHBIMUOCIICMBUAMU .
ba3oBbie JIOTHYECKHE ICHCTBUS:

¥ 0 BBSIBIATh W XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKA OHOJIOTMYCCKIX
00BEKTOB (SIBJICHU);

Y0 ycTaHaBIMBATh CYIIECTBCHHBIH MPHU3HAK KIacCUPUKAIMK OHOJOTHUYSCKUX
O00OBEKTOB (SBJICHUM, TMPOIIECCOB), OCHOBAHUA JIJsi OOOOIIEHUS W CpaBHEHUA,
KPUTEPUH MPOBOIUMOT0 aHAJIN3A;

\VDC y‘-IéTOM HpG,IIJIO}I(eHHOﬁ OMOJOTrHYECKOM 3aJa4U BBIABJIATH 3dKOHOMCPHOCTHU U

IPOTUBOPEUHSI B paCCMAaTPUBAEMbIX (paKkTax v HAOIIOICHUSX;
IpeaaraTbKpUTEPUN I BBISBICHUSI3aKOHOMEPHOCTEHUIIPOTUBOPEY NI, J0

BBISIBIIATH J1€(UIUTH HH()OPMAITNH, TaHHBIX, HEOOXOIUMBIX JJISI PEIICHUS
IMOCTaBJICHHON3a1a4H;

¥ OBBIABIATEIPUYNHHO-CIIEICTBEHHBIECBA3U pH W3YYCHUU
OMOJIOTMIECKUXSIBICHUHHUIIPOIIECCOB;IEIaThBBIBOBICHCIIONB30BAHHEM
JeTYKTUBHBIXUUHTYKTHBHBIXYMO3AKIIFOUCHUM, YMO3aKIIOUCHUMTTOAHATIOT U U,
(bopMyITHPOBATH TUITOTE3BI O B3aUMOCBS3SIX;

¥ OcaMOCTOSTENILHO BBIOMPATH CIIOCO0 pElleHHs y4eOHOM GHONIOrMYECKOM 3a1auu
(CpaBHHUBATHHECKOJIPKO BAPHAHTOB PEIICHUS, BEIOMPATh HANOOJIee TOIXOISIIIHIAC
y4€TOM CaMOCTOSATEIHLHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrlencciienoBaTEILCKUETEUCTBUS

¥/ OMCIoap30BaTHBOIIPOCH KAKKCCIIE0BATEILCKHMHHCTPYMEHT TI03HAHHS;

Y0 dopMynmupoBaTh BOMPOCH, (PUKCUPYIOMINE pPa3pbiB MEXKAY peadbHBIM U
KeIaTeNbHBIM  COCTOSIHUEM  CHUTyallud, OOBEKTa, H  CAMOCTOSATEIbHO
YCTaHaBIMBAaTh HICKOMOE U JAHHOE;



¥0O dopMupoBaTh THMOTE3y 00 HCTHHHOCTH COOCTBEHHBIX  CY)KICHMIA,
apryMEHTHPOBATh CBOIO IMO3UITNIO, MHECHUE;

Y[ [poBOAWTH 1O CaMOCTOSTEIBHO COCTaBICHHOMY IUIaHy HAOJOJCHUE,
HECJIO)KHBIA OMOJIOTUYECKUN DKCIEPUMEHT, HEOOJbIIOE UCCIeA0BaHUE TIO
YCTaHOBJICHUIO OCOOEHHOCTEHM OMOJIOTHUUECKOT0 00beKTa (IIpoiiecca) u3ydeHus,

¥ OnpUYMHHO-CIEICTBCHHBIX CBSI3€i M 3aBHCHMOCTEH OHMOJIIOTHYECKHX OOBEKTOB
Mex a1y coO0M;

J/[JolleHuBaTh Ha MPUMEHHUMOCTh U JOCTOBEPHOCTh MH(OpPMAIUIO, TTOJYUYCHHYIO B
X0/1e HaOJIOICHUS U DKCIIEPUMEHTA;

¥ OcamocToATeibHO  (OPMYIUPOBATE OOOOLIEHHUST M BBIBOALI IO pe3ylabTaTam
POBEAEHHOTO HAOJIOACHUS, DKCIIEPUMEHTA, BIAJETh MHCTPYMEHTAMHU OLICHKHU
JIOCTOBEPHOCTH MOJYYEHHBIX BBIBOJIOB U O00OIICHUI;

¥ Onporuo3upoBaThbBO3MOKHOEJAIBHENIIIEEPa3BUTHEO OO MUECKIXITPOIIECCOBU UX

MoCJICACTBUA B AHAJIOTUYHBIX MM CXOAHBIX CHUTyallUAX, d TAKKC BbIABUI'ATb
IMPCAITOJIOKCHU S 00 nx Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboracunadopmanueii:

¥ OupuMeHSTh Pa3InYHbIE METOIBI, HHCTPYMEHTHI U 3aIPOCHI IIPH IIOUCKE B 0TOOpPE
Ouosiornyeckor wHOpMaMK WIM JaHHBIX W3 HMCTOYHUKOB C Y4ETOM
peIOKEHHON yaeOHOM OMOIOTHYecKOoM 3a1aun;

Y0 BbIOMpaTh, aHATU3UPOBATh, CHUCTEMATU3UPOBATH UM  HHTEPIPETUPOBATH
OMOoJIOrMIecKy0 HHGOPMAITUIO Pa3IUIHBIX BUIOB B ()OPM MPEICTABICHUS;

¥/ JHaXxOqUTh CXOIHBIC apTyMEHTHI (ITOATBEPXKIAIONINE MM OMPOBEPraroie OTHYN
Ty %€ HJII0, BEPCHIO) B Pa3IMUHBIX HHPOPMALIMOHHBIX HCTOYHUKAX;

¥/ OcaMOCTOSATEILHO BBHIOMPATH ONTHMAIBbHYIO (GOPMY TPEACTaBACHUS WHPOPMAIUH
U WIUIIOCTPUPOBATh PEIIaeMble 3a/1auyd HECIOXKHBIMH CXEMaMH, JHarpaMMaMu,
WHOU rpaduKoi U UX KOMOMHAIIMSIMU;

Y/ [JOL€HUBATh HaAEKHOCTEOMOIOTHYECKOUUH(DOPMAITUUTIOKPUTEPHSIM,
MPEIJIOKEHHBIM yUUTEeIeM WK cPOopMyTUpPOBAHHBIM

CaMOCTOSITETIbHO; YFIOMUHATh U CHCTEMAaTHU3UPOBATH OMOJIOTMYECKYIO

uHHOpMAITHIO.

BcghepeosnaoenusiynusepcanbubiMuy4eOHbLMUKOMMYHUKAMUBHBIMUOEUCTNGUAMU
Oo01eHue:
¥ OBoCpUHUMATE U (GOPMYIUPOBATH CYKICHHS, BBIPAXKAaTh IMOIIUUB TIPOIECCE
BBIMIOJIHEHUS MPAKTUYECKUX U Ja00paTOPHBIX padoT;

¥/ OBBIpaKaThCEOSI(CBOIOTOUKY3PEHUS ) BYCTHBIX HITMCHMEHHBIX TEKCTaX;



¥0 pacmo3HaBaTh HeBepOalbHbIE CpEACTBA OOIIEHHSA, IMOHMMATh 3HAYCHHE
COIIMATbHBIX 3HAKOB, 3HATh M pacCloO3HaBaTh MPEANOCHUIKH KOHMIUKTHBIX
CUTyalui U cMsIr4yaTh KOH(QIUKTHI, BECTH IIEPETOBOPHI;

Y0 mnoHMWMATh HaMEpEHHs JAPYIHX, MPOSIBIATh YBAKUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU popme (HOopMyIrpoBaTh CBOU BO3PAKEHUS;

¥O B Xoae JAWamora W/WIM JUCKYCCHHM 3aJaBaTh BOIPOCHI IO CYIICCTBY
oOcyxmaeMoli OHMOJIOTMYECKOW TEeMbl W BBICKA3bIBaTh WJICH, HAIICJICHHBIC Ha
perieHre OHMOJOTHYECKOW 3a7aud W TOJJEPKaHHE OJIaroXenaTeIbHOCTH
OOIIICHHS;

'\J.//DCOHOCTaBJIHTB CBOH CYXICHHA C CYXICHUAMU JPYIrUuX YHYACTHUKOB HOHUAJIOrA,
O6Hapy}KI/IBaTB pas3iandusa U CXO0ACTBO HOBHHHfI;

¥ OnyOaMuHONpEACTaBIATHPE3YIbTATHIBLIIOIHEHHOTOOHOIOTHYE€CKOrOOMbITA
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA);
¥ [JcaMOoCTOSITENHHO BHIOMPATh (OPMAT BBHICTYIUICHUS C YYETOM 3ajad MPEe3eHTalUU
U OCOOCHHOCTEH ayJIWTOPUU W B COOTBETCTBUM C HHUM COCTAaBISATh YCTHBIC M
MMUCbMEHHBIE TEKCTHI C UCTIOIH30BAHUEM HJUTIOCTPATUBHBIX MAaTEPUAJIOB.
CoBMeCTHaASI IS TENLHOCTR(COTPYTHHYSCTBO):

¥ OmoHMMaTh W WCIIOIb30BaTh IPEMMYINECTBA KOMAaHIHOW M WHIWBHIYaIbHOMN
paboOThI TIPH PEIICHHH KOHKPETHON OMOJIOTMYECKOW MpoOJIeMbl, 00OCHOBBIBATH
HEOOXOIMMOCTh MPUMEHEHHS TPYIIOBBIX ()OPM B3aUMOJCHCTBHS MPHU PEIICHUU
MOCTaBJICHHON y4eOHOM 3aa4H;

¥ OnpuHAMATH 11€7b COBMECTHOM JEATEIBHOCTH, KOJUIEKTUBHO CTPOHMTD JIEHCTBHUSAIIO
e€ MOCTIKEHUIO: PachpelelisiTh POJIM, JOTOBapUBATHCS, OOCYX AaTh MPOIECC U
PE3yNIbTAT COBMECTHOM PabOTHI;

Y0 ymerb 0000maTh MHEHHUS HECKOJBKUX JIOACH, MPOSBISATH TOTOBHOCTH
PYKOBOJIUTD, BHITIOJHATH MOPYUYEHUS, IO TUUHATHCS;

¥ OrutaHupoBaTh OPTraHU3aAIMI0 COBMECTHOW pPabOThI, ONMPEACNATh CBOIO POjb (C
y4€TOM MPEANOYTEHUII U BO3MOYKHOCTEM BCEX YYAaCTHUKOB B3aUMOJICUCTBUS),
pacrpenensaTh 3aJadyd MEeXIy WieHaMHd KOMaHJbl, y4acTBOBaTh B T'PYIIIOBBIX
dbopmax paboTsl (00CYy)KIeHHS, 0OOMEH MHEHHUSIMH, MO3TOBBIC IIITYPMBI U HHBIC);

¥ OBBINIOJHATL CBOKO 4YacTh pPabOTHI, JOCTUTATh KAa4ECTBEHHOTO pe3yJIbTaTa II0
CBOEMY HAIIPABJICHUID U KOOPAWHUPOBATH CBOM JECHCTBHUS C JAPYTMMH YJIEHAMH
KOMaH/pl;

Y0 oueHUBaTh KAadeCTBO CBOETO BKJIaga B OOIIMH MNPOAYKT IO KPHTEPHSIM,
CaMOCTOSITEIBHO C(HOPMYIUPOBAHHBIM



YYaCTHUKAMHU B3aMMOJIECVWCTBUSA; CPAaBHMBATh PE3YJNbTaThl C HCXOJHOMN
3a1a4ei ¥ BKJIAJ KaKJIOr0 4JI€Ha KOMAaH/AbI B TOCTUKEHHUE PE3yJIbTATOB,
pa3aensaThchepyoTBETCTBEHHOCTUUIIPOSIBISTBI OTOBHOCTBKITPEA0CTABIEHUIO
0oT4€Ta Nepe rpynmnou;

¥ OoBnasieTb CUCTEMOM YHHBEPCATBHBIX KOMMYHHKATHBHBIX JCHCTBHH, KOTOpas
oOecrieynBaer C(HOPMUPOBAHHOCTh COIMATBHBIX HABBIKOB U 3MOIMOHAIBHOIO
VHTEJJIEKTa IKOJIbHUKOB.

BegepeosnaoenusynusepcanbHvimuyyeOHbIMUPE2YIAMUBHHIMUOCUCTNGUIMU:
CaMoopranus3anus:

\37 UBBISBIATH HpO6JICMBI IJIA pCIICHUA B ) KU3HCHHBIX U y‘le6HBIX CUTyalnus;iax,
HNCTIOJIb3YyA OHOJIOTHYECKHUE 3HAHUA,

Y0  OpUCHTUPOBATBHCS B  PA3IUYHBIX  MOAXOJAaX  HPUHATHS  PCHICHUIN
(MHIMBUyaIbHOE, IPUHATUE PEILICHUS B TPYIINE, MPUHATHE PEIICHUN TPy );

¥ OcaMOCTOSATENILHO COCTABIATh AalTOPUTM pEIIeHHs 3agauyd (MO €ro 4acTh),
BbIOMpaTh crmoco® pemieHuss y4eOHOM OuoJlorMueckod 3afaud ¢ y4EToM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHUPOBATh NpeJIaraéMblEeBAPUAHTHIPEILICHUI;

Y0 cocraBuaTh IDIaH AEHCTBMI (IUIaH pealn3alldd HaMEYEHHOI'O ajropurMa
pelIeHMS), KOPPEKTUPOBATh MPEAIOKCHHBI aJITOPUTM C YYETOM TOJTyUCHHS
HOBBIX OMOJIOTHYECKUX 3HAHUN 00 M3ydaeMOM OHOJIOTHYECKOM
OOBEKTE;

¥ OnenatsBEIO0pUOPATHOTBETCTBEHHOCTH3aPEIICHHE.



CaMokoHTPOIB(pedIeKCHs):

¥/ OB1a1eThCIIOCOOaMHUCaMOKOHTP OIS, CAMOMOTHBAITUMHUPEPIICKCHH; 1aBaTh ¢/ [
aJIeKBaTHYIO OIIEHKY CUTYaIlMH U MpeaiaraTh IjaH €€ U3MEHEHHUS;
¥/ [Jy4UTBIBAaTbKOHTEKCTUIIPEABUAETHTPYAHOCTH,KOTOPBIEMOT' Y TBOSHUKHY THITPH
pelieHny yuyeoHou OMoIoruueckoi 3a1auu,
aJan TUPOBATHPEIICHUEKMEHSIOITUMCSI00CTOSATEILCTBAM;

¥ DoOBACHATD NMPUYMHBI JOCTHKEHHUS (HEIOCTHKEHUS) PE3yIbTaTOB IEATEIBHOCTH,
JaBaTh OIICHKY MPUOOPETEHHOMY OMBITY, YMETh HAXOJWTh TO3UTHUBHOE B
MPOU3OLIEAIICH CUTYaALINH;
Y0 BHOCHTH KOPPEKTHUBHI B JCATEIHBHOCTh HA OCHOBE HOBBIX OOCTOSITCIILCTB,
U3MEHUBIIUXCS CUTYaIINH, YCTAHOBIICHHBIX OITUOOK, BOSHUKIIUX TPYIHOCTEH; 0
OIIEHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIM U YCIOBUAM. DMOIUMUOHAIbHBINA UHTEIUICKT:

.%’/D pas3indaTb, HA3bIBATbU YIIPABJIATH CO6CTB€HHBIMI/I OMOIOHUSIMHU U OMOIITUAMUA
JIPYTHX;
%;/D BbIABIIATbHAHAJIU3UPOBATBIIPUINHBIOMOIINH

_\y/ 0 CTaBI/ITBCC6HH3MCCTOﬂpyFOFO‘{€HOBeKa,HOHI/IMaTLMOTI/IBBII/IHaMCpCHI/ISI

ApYyTroro;
¥/[] PETYIMPOBATLCIIOCOOBbIpKEHUIOMONMH. [TprHsATHE
70 ce0s U IpyTrux;
¥/[] OCO3HAHHO OTHOCHTBCS K APYTOMY YEIIOBEKY, €r0 MHCHHIO;
70 NPU3HABATHCBOEMPABOHAOIINOKYHTAKOCIKETPABOAPYTOTO;

OTKPBITOCTH ceO€ U IPYTHM;

¥

v [] OCO3HABaTh HEBO3MOXKHOCTH KOHTPOIUPOBATH BCEBOKPYT
ya OBJIJIETHCUCTEMON YHUBEPCAIBHBIXYYCOHBIXPET YIS TUBHBIX ACUCTBUY,
KOoTOpasiobecreunBaeTGOPMUPOBAHUECMBICIIOBBIXYCTAHOBOK JINYHOCTH

(BHYTPEHHSSANO3UIUSIINYHOCTH ), MAKU3HEHHBIXHABBIKOB(YIIPABICHUSI  JIUYHOCTH
co00¥, CaMOIUCIIUTIIIUHBI, YCTOWYUBOTO TTOBECHUS).

IIpeameTHbIepe3yIbTATBIOCBOCHUAIIPOTPaMMbIB
MO3HABATEILHON (MHTEIUICKTyaIbHOM) cdepe:

¥ OnproOpeTeHne ONbITa UCIIOIB30BAHUS METOJOB OHOJOIHUECKOM HAYKU C LENBIO
M3y4YeHUsT OUOJIOTMYECKUX OOBEKTOB, SIBICHUN W IPOIIECCOB: HAOIOJICHUE, ONMHCAHUE,
MPOBEICHUE HECIOXKHBIX OMOJIOTHYECKHUX OMBITOB M JKCIIEPUMEHTOB, B TOM YHCIIE C
HCTIOJIb30BAaHUEM aHAJIOTOBBIX M IU(PPOBBIX OMOJIOTHUECKUX MPUOOPOB HUMHCTPYMEHTOB;



¥ ObopMupoBaHue YMEHUS HHTETPUPOBATh OMOJIOTHUCCKUE 3HAHHS CO3HAHUSIMUU3
ApyruX y4eOHbIX MpeaMeToB (PU3UKH, XUMHUH, reorpaduu, UCTOPUHU, OOILIECTBO3HAHMUS
UT. 1.);

yg GopMupoBaHue yMmMeHuii pemaTh y4eOHBIE  3a4a4d  OMOJIOIHYECKOro

COACPIKaHHA, BBIABIISATH IMMPHUYMHHO-CICACTBCHHLIC CBA3HU, IIPOBOAWTH KAYCCTBCHHBLIC H
KOJIMYCCTBCHHLIC PACYCTBI, ACJIaTh BBIBOJbI HA OCHOBAHHHU ITOJTYYCHHBIX PC3YJIbTATOB,

¥ ObopMupoBaHue yMeHHs IUIAHHPOBATh Y4eOHOE HCCIICOBAHHE WM MPOCKTHYIO
paboTy ¢ y4eToM MOCTaBJIEHHOM Lenu: popMynupoBaTh MpodiIeMy, TUIIOTE3Y U CTABUTh
3a/layd UCCJIEeIOBAaHUsA, BBHIOMPATh aJE€KBATHO IOCTAaBIEHHON LENM METOAbl, JeNaTh
BBIBOJIBI 110 PE3YJIbTATaM MCCIIEIOBAHUS WU IPOEKTHOM JAEATEIbHOCTH;

¥ OpopmupoBanne  uHTEpeca K  YIIyOJGHHIO ~ OWMOJOTMYECKHX  3HAHUM
(npennpoduiibHas MOArOTOBKA U MpodeccruoHanbHas OpueHTalus) U BbIOOpY OUOIOruu
KaK MpO(QMIBHOTO MpeIMeTa Ha CTYNIEHU CPEIHETrO MOJIHOIo 00pa3oBaHus i Oyaylien
npodeccuOHaIbHOM NIESITeIbHOCTH, B 00J1acTU OWOJIOTHH, MEAMIMHBI, 3KOJOTHUH,
NICUXOJIOTUH, BETEPUHAPUH, CEITBCKOTO X035HUCTBA;

Y0 BiageHue HaBbIKaMd paboOThl ¢ HWHPOpPMAIKEeld eCTECTBEHHO-HAYYHOTO
coJlep KaHusl, MPEJCTaBICHHONW B pa3Hoil (opme (B BUIE TEKCTa, TaOJIMYHBIX JaHHBIX,
cxeM, TpadukoB, aUarpamMMm, MOJeENeH, HU300paKeHUN), KPUTHUUYECKOrOo aHajau3a
UHGOpPMAIIMH U OLIEHKH €€ TOCTOBEPHOCTH;

¥ DymeHrne WHTErPUPOBATH OMOJIOTHYECKUE 3HAHUSA CO 3HAHUSAMH JPYTUX YIeOHBIX
IPEAMETOB; MHTEPEC K yriyOJICHHIO OMOJOTMYECKHUX 3HAHWM M BBIOOPY OHMOJIOTHH Kak
npo@uIBLHOTO TIpeAMEeTa Ha YpPOBHE CpeIHEro oOmiero oOpa3oBaHHs IS Oyaylien
npodeccHoHaIbHON JIEATEIPHOCTH B 00JaCTH OWOJIOTHMH, MEIUIIMHBI, SKOJIOTHH,
BETCPUHAPHH, CEILCKOTO XO3SiCTBA, TIHIEBOW TMPOMBIIUICHHOCTH, IICUXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKHE MPEACTABICHUS O MAaTCPUAIUCTUICCKON CYIITHOCTH
T€HOMOB YKUBBIX OPTaHU3MOB U PETYJISAIUIO UX PaOOTHI;

¥ (3HaHue OCHOBHBIX (DAaKTOPOB OKPYIKAIOWICH CPEbl, BIUSIONMX HAa Pa3sBUTHE H
CYIIIECTBOBAHUE KUBBIX OPTAaHU3MOB, aIallTalluid K aKTOpaM OKPYKArOIIEeH Cpebl;

\WDSH&HPI@OCHOBHI)IX IIoaAxXo10B 6I/IOTCXHOHOFHI/I,HCHOHLSOB&HI/IH €C I[OCTI/I}KGHI/II\/’I B
COBpeMeHHOﬁ KHN3HH YCJIIOBCKA, OCOOEHHOCTH HCIIOJIb30BAaHUS JKHUBBIX OpraHu3MoOB JJIA
IMPONU3BOACTBCHHBIX HYXK] YCJIOBCKA,

Y0 3HaHWEe OCHOBHBIX ITOJXOJIOB CEJIEKIMH M OMOTEXHOJOIMHM KYJIBTYPHBIX
pacTeHUil, XapaKTepu30BaTh FT€HETUUYECKN MOJAU(PUIUPOBAHHBIEPACTEHHUSI, OTIEPUPOBATH
MOHATUAMU, THOpUAM3ALMS, OTHAJICHHAsE TUOpPUAM3ALMS, HCKYCCTBEHHBIA OTOOD,
reTepo3uc, TpaHchopmalus, MyTareHes3, FTeHeTH4eCKOe pPeaKTUPOBAHMUE;



¥ OnoHMMaHue  MOJEKYJSIPHBIX  MEXaHM3MOB  pealu3allid  HaCJIEeICTBEHHOM
uH(pOpMaIM U YMEHHE CBOOOJHO ONEPUPOBATH OCHOBHBIMUIIOHATHUIMUMOJIEKYISPHON
OMOJIOTUHU U €€ COBPEMEHHbBIX HANPaBIE€HU — I€HOMUKH, METar€eHOMUKHU, TPOTEOMUKH;

¥ (BHaHHWEe OCHOBHBIX 3a00JCBAaHUI YETOBEKA, MEXaHM3MOB MX Pa3BUTHUS, CIOCO0ax
WX IMaTHOCTUKY U JICUYEHUS;

¥ OpopMupoBaHUE YMEHHUS HCIIONBH30BATh IMOHATUHHBIN amnmapaT U CUMBOJIHMYCCKUH
S3bIK TEHETHKH, TPAMOTHOE NPUMEHEHHWE HAYYHBIX TEPMHUHOB, IOHATHH, TEOpHUil,
3aKOHOB I OOBSICHEHHMS HAOIIOJAaeMBIX OHOJOTMYECKHX OOBEKTOB, SBJIIEHHH U
IIPOIIECCOB, MO3BOJISIONINX 3aJ0KUTh (YHIAMEHT HAyYHOTO MUPOBO33PEHUSL.

BuenHocTHO-opueHTalMoHHoMcepe:

\J7|:|3HaHI/Ie, qTO MPHUMCHCHUC COBPCMCHHBIX TEXHOJIOTUH MOHCKYHHPHOﬁ OMOJIOTHU
IMO3BOJACT YCIICHIHO pClliaTb TaKHUC 3HO60,HH€BHBI€ HpO6JI€MLI, KaK OXpaHa
Opr)KaIOIIICﬁ CpCabl, COXpAaHCHUC 310POBbA YCIIOBCKA, KOHTPOJIb U BOCCTAHOBJICHHC
OKOCHUCTEM.



TEMATUYECKOEIIJNIAHUPOBAHUE
Monyab «Kak :KMHBOTHBIE U PpACTEHUS IPUCTIOCADINBAOTCD)
(3BoOIHOHHAsIIKO0IOoTHA) 5-6 Kiaaccwl (34 yaca)

Tembl

OcHoBHOE coepkaHue

JlesiTeILHOCTD

IKOJbHUKOB
Hcnoan3oBan
oe
000py10BaHU
e

(6 4)

1. MBI ucciexyem
JKUBbIE 00beKThI

CBoIICTBa U CTPOEHUE KUBBIX

OpraHu3MOB (CTPOEHUE KIIETKH).

Bun, ocobs — opranusm kax
eIMHAs cCUcTeMa. AJanTaiuu
(mpucnioco6nenus ). [lonsitue

romMeoCTa3a KUBOI'0 OpraHuima.

Crnioco0sI ero oA Aep>KaHusl.

OrpaHnyeHust MOP(OJTOTHICCKUX
1 (QU3HOJOTUYCCKUX aTalTaIHH.
[Touemy opraHu3Mbl He
CTaHOBATCS OCCKOHEUHO
OOJIBIINMU, MAJIEHBKUMH,
BCESITHBIM.

HccnenoBaTenbckue
pabotel «Bce nu (CUHUIBI,

Oenku, Oepe3bl W T.J.)
OJIMHAKOBBIC?
DOTOKBECTY.
[TpakTruueckas paboTta
«CocTaBisgem

KHHUT

Yy PEKOpIOB pacTeHUH u
’KUBOTHBIX HAILIETO KPAsi».

DnekmpoHHble MabaUYbl
Ceemosou Mukpockon

Hudgposas kamepa




2. Biiusinue
OKPY:KAKLIEeH Cpeabl
HA )KUBbIE
opranu3mbl (12 4)

DaKTOPBI OKPYKAKOIIENH CPEBI
(abmoTmueckue, OMOTUYECKHUE,
aHTponoreHuslie). [Ipumepsr
abnoTnyeckux (pakToOpoB,
OKa3bIBAIOIINX OCHOBHOE
BJIMSIHUE HA )KU3HEACSATENbHOCTD
KUBBIX OPTraHU3MOB:
TEMIIEpaTypa, CBET, BIAXKHOCTb.
OcCHOBHBIE 3aKOHOMEPHOCTH
PUCTIOCOOJICHUST YKUBBIX
OpraHU3MOB K a0MOTHYECKUM
¢dakropam. IIpucnocodnenus
OCHOBHBIM a0MOTUYECKUM
dakropam: Temneparypa,
BJIQXKHOCTD U CBET.

IIpakTHUUECKOE 3aHATHE
«LIBeT u Temno» (Kyouku
ITbJ1a B3BECUTD, MTOJIOKHUTHB
yamku [letpu Ha
Pa3HOIBETHYIO OyMary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpEe
pacTasin).

I IpakTHUeCKOE 3aHATHE
«UHTo pacTBOpsieTCA B
BOJIE» (9KCTIEpUMEHT
OKuakuii 1om»).
[TpakTHyeckoe 3aHATHE
«Auddy3us BemecTs B
BOJI€ (PacTBOPHI)»,
«/IBMKEHHE PacTBOPOB 11O
[IBETKY.

[TpakTHyeckoe 3aHATHE
«Jlen niaBaer B Boje
(aticOepru, 3amep3aHue
BOJIOEMOB)».
[TpakTHUeckoe 3aHsATHE

«Jlex npu 3amep3anuu




pacuupsieTcsn
(pa3pylieHue KamHs
(mouBO0OOpa3oBaHMUE),
3aMep3aHue KJIETOK).
IIpakTrueckoe 3aHsATHE
«Illy6a» (kyOukH Jibaa
3aBEPHYTh B Pa3HbIN
MaTepHall, B3BECUTh).
IIpakTrueckoe 3aHsATHE
«[TurmMeHThI» (MOXKHO
pa3aenuTh Ha BATMaHe
KpacuTeIu U3
dbomacTepoBy.
[IpakTHyeckoe 3aHsITHE
«Kak >KMBOTHBIE TIJIABAIOT
BBOJIe» (DKCIEPUMEHT C
MTUTICTKOM ).
HccnenoBarenbckue
paboTtel «BnusHUE cBeTa
(Temia, BIaXKHOCTH,
COCTaBa MOYBHI) HA
pacTeHus B €CTECTBEHHBIX
WM UCKYCCTBEHHBIX
yCIIOBUAX» (Ha JOCTYITHOM

Marepuasie).

DnekmpoHHble MabaUybl
Ceemosou Mukpockon

Hugposas kamepa
Lugposas nabopamopus
RELEON, oamuuxu
oceeujeHHocmu,
BILANCHOCTU B030YXA,
oamuux memnepamypbi
OKpYdHCcarowell cpedvl




3.
B3aumoaeiicTBus
JKHBBIX
oprann3mos (4 )

buotnueckue hakTopsl.
3aKOHOMEPHOCTH PA3BUTUS
MEXBUIOBBIX
B3aMMOOTHOILICHUH.

Koapomronus (XUITHUK-
KEPTBA;apa3UT-X0O351H )
OBOJIIOIUS CTPATETUI
JTOOBIBAHUS ITUIIH.

CounanbHOCTh. Buabl BceneHIbI.
IIepeuens pacTeHU BpeIUTEIIEH.

HccnenoBarenbckas
pabota «Habmronenus 3a
B3aMMOOTHOIICHUSIMU
KUBOTHBIX npu
JTOOBIBAaHUHU ITUIIA
(KOpPMYIIIKHY JTSI TITHII, TS
TOPOJICKMX MJIH CEIIbCKUX
JKUBOTHBIX). BeOkamepni».
HccnenoBarenbckas
paboTta

«PacmipocTpaHeHne BUIOB-
CHHAHTPOIOB B HaIIEH
MECTHOCTH

DnekmpoHHble mabauybl




4. Yes10BeK B :KU3HHU
pacTeHu u
*KHBOTHBIX? (6 )

AHTpOIOreHHbIE (PAKTOPHI.
[IpaBaa i1, yTO NEPBOOBITHBIE
JIOJU KU B TAPMOHUU C
npuponoi. OgomMantHuBaHue U
IpPUPYYECHHE KUBOTHBIX U
pacteHuil. 3aueM cracarthb
BBIMUPAIOIINE BUABI, KaK 3TO
nenathb. KynbTypHBIE pacTeHUS U
ux aukue npeaku. [louemy
BaYKHO UX COXPAHSITh.
Pa3Hoo06pasue KynbTypHBIX
pacTeHuil U UX 3HaYEHUE B
KU3HU yenoBeka. KpacHas kHura
Bauieit repputopun. Ocobo
OXpaHsieMble TEPPUTOPHH,

SaHoBeAHHHPoccHHH MHPa:

5. IKoJ0oru4ecKmne
Huu (6 1)

buocdepa — ogHa u3
BaXHEUIINX 000104YeK 3eMITH.
Yro Takoe
«QKOJIOTUYECKUEHUIITNY U
KaK OHU
bopmupyrotca? opmupoBaHue
3HaHUH 110 OMOPa3HOOOPA3HIO
KU3HEHHBIX (popM,
MOBEICHUECKHUX
IPUCIIOCOOJICHH,
MoAU(pUKAITMOHHAS
U3MEHYUBOCTH (Ha 0a30BOM
ypoBHE). PacTuTenbHbie
c000IIIeCTBa M MX THIIHI.
PazButue u cmeHsl
pPACTUTENbHBIX COOOIIECTB.

[TpakTuyeckas padbora
«Paznoobpasue
KyJIbTYPHBIX paCTCHHI B
BaIlleM PETHOHEY.
HccnenoBaTenbekas
pabota «Bnusinue
AHTPONOTE€HHBIX (PAKTOPOB
Ha pa3BUTHE PACTCHUH B
ropojie/HaceIeHHOM
MTYHKTE».
OKCKYypCHsI/paKTHYECKas
pabotra «OOIIT B Bamem
pETHOHE — YHUKAIIbHBIC

OOBEKTHI MPUPOJBI».

DnekmpoHHble mabauybl,
eepbapuil pacmeHuil
Camapcroii obracmu

HccnemoBaTenbCKue
PaboThl « IKOJIOTHUIECKHE
HUIITH BOKPYT TE€Os —
onucanue (HaKTopoB
OKpY>KaIOIIEH CpeIbI».
MccnemoBaTenbCcKue
paboTHI
«DeHOoJIOTUYECKHE

HAOJTIOICHUS.

DnekmpoHHble MabaUYbl

Monyiab «OCHOBBI PACTEHHEBOACTBAY /-8 Kjaacchl (68 yacos)

Tembl

OcHOBHOe cofep:kaHue

JlesiTeIbHOCT
b
IIKOJbHUKO
B




Tema 1. BBenenune B
pacTeHueBOACTBO
(29)

Yro TaKoe pacTeHUEBOACTBO:

OCHOBHBIE (bakTopsl

BBIPAIIIUBAHUS pacTeHUM.

Hcropus pa3BUTHUSA
arpOXUMHUYECKUAX 3HaHUU
(pabotel M.B. Jlomonocosa, O.
JIubuxa, byccenro, B.B.
JokyuaeBa, K.A. Tumupszena,
I1.A. Kocteruena, JI.H.

[TpakTuyeckas padbora
«bouka JInbuxa.

[IpstHunIHMKOBA U 1Ip.).

Tema 2.
ATIpOoTeXHUYECKHH
ykcnepuMenT (6 )

[IpaBuiia mocTaHOBKH
arpo3KCIEepUMEHTOB.
ITocTaHOBKA PKCTIEPUMEHTOB C
pacteHusiMu. Be16op TeMbl,
COCTaBJICHUE TUTIOTE3bI, 1IETTU U
3a/1a4y HKCIEPUMEHTA 110
BBIpAIIMBAHUIO PACTCHUH B
KOHTPOJIUPYEMOI1 cpefe.
KoHnTpomnu, moBTopHOCTH,
IIPOBEJIEHNE YKCIIEPUMEHTA.
[InanupoBaHue SKCIIEPUMEHTA.
OneHka pe3yinbTaToB
bkcieprumeHTa. OCBOEHHE
TEXHOJIOTUU
KPYTJIOTOAUYHOTO
BBIPAIIIMBAHUS CAJIATOB U

MUKPO3€EJICHU B
KOHTPOJIUPYEMBIX

VccnenoBarenbckas
pabora «DakTopkl,
BIIHSIFOIIIAE Ha
npopacTaHue ceMsH (pocT
MIPOPOCTKOB ).
[TpakTuyeckas pabora
«CO0p yCTaHOBKH JIJIs
BHIpAIIIMBAHMS PACTCHHI B
KOHTPOJIUPYEMBIX
YCIOBHUSX.

DnekmpoHHble MabaUYbl
Ceemogoti MUKpPOCKON
Hugposas kamepa
Hudgposas nabopamopus
RELEON, oamuuxu
oceeweHHoCmu,
BIANCHOCMU 8030YXA,

HNCKYCCTBCHHBIX YCJIOBHAX.

0amyux memnepamypul
OKpYIHCarouels cpeovl




Tema 3. Poasb
XHMHUYEeCKHX
3JICMEHTOB B
NUTAHUU PACTEHUH

(20 u)

Bopa. PactBop.

BrITs)kKka. AHHOHBI,

KATUOHBI,

3JIEKTPOIIPOBOAHOCTH U pH
pactBopa. Posib xuMu4ecKnux
3JIEMEHTOB B MUTAHUU PACTCHUM.
[Tony4yeHnne nuTaTenbHbIX
BEILIECTB PACTCHUAMMU.

VY no0peHusi: opranuueckue,
MUHEpPAJIbHBIE,
MUKpoOHonornueckue. TUmsl
nuTaHus pacteHuid. BoznymiHoe
U MUHEpalibHOE (KOPHEBOE)
IMUTaHUE pacTeHUu. TpaHcnopt
MUATATEJILHBIX BEUIECTB PACTECHUIA:
BOCXOJSIINN U HUCXOAAIINN TOK.
Baxxnenmue KanuiHbIe,
dbochopHbIC U a30THBIE
yInoOpeHus, UX CBOMCTRA.
[IpocThie U ClIOXKHbBIE
yI0OpeHUs.

Poct u pa3BuTue pacrenui:
ATanbl OHTOreHe3a, (PaKTOPHI,
BIISIOIAE HA POCT PACTEHUIA:
CBET, I'yCTOTa I0CAJIOK,
nuTaHue,cyocTpar.

[TpakTuueckas padbora
«CxeMbl TUTATEIbHBIX
pactBOpOB. Pacuer 103
yI0OpeHuit 715t
MUTATEIbHBIX PACTBOPOBY.
[TpakTuueckas padbora
«IIpaBuiia cmMemMBaHus
y100peHui»
[TpakTuueckas pabora
«IIutanue pacTeHU:
TE€XHOJIOTUs
MPUTOTOBIICHUS
NUTATENIbHBIX PACTBOPOB
JUTSL pa3HBIX KYJIbTYpPY.
[TpakTuyeckas pabora
«MOHUTOPUHT
MUHEPaJIBbHOTO MUTAHUS
pacTEHUIN».
[TpakTuueckas pabora

«PacturenpHas
JAAarHOCTUKA.
HccnenoBarensckas pabora
«O11eHKa COCTOSTHUS
KOMHATHBIX PAaCTCHUHU,

pacTeHHUI Ha




pacTeHuii a30ToM. A30T U €ro
3HAYEHUE B )KU3HU PACTCHUM.
@opmbI a30Ta U UX
npeBpalicHue B MOYBE.
Ucrounuku pocdopa

IS paCTEHUs. 3HAUEHUE
dochopcoaepxkanux
COEQMHEHUN B KieTke. Pomb
MAaKpOIPrUYE€CKUX COCTMHEHU N
dbocdopa B sHEPreTHIECKOM
oOMmeHe.

Brnusinue xanus Ha pusnueckue
CBOMCTBA MPOTOIJIA3MbI, HA
dbepMeHTHI yTIeBOOPOIHOTO
oOMmeHa, cuHTe3 OEJIKOB U JIp.
Ponw xanusa B mopaep:kaHuu
MOHHOTO OajlaHca B TKaHAX,
BIIPOIIECCaX CaMOPETYJISIINH.
PerynsaropHas u
CTpyKTypooOpa3oBareibHas
pOJIb Kanblus. Y4acTue B
00pa3oBaHUU KIETOYHOU
CTEHKH, NOJJIepKAaHUU
CTPYKTYpBI MEMOpaH u
pEryJsilus UX MPOHULIAEMOCTH.
3HaueHUE MarHus B
MeTaboIM3Me PACTCHHM.
Marnuii B coctase
XJIOpodHIIIa, CXOJACTBO
xJiopodpuia ¥ TeMOrIoOnHa
KaK CBUJIETEIILCTBO €IUHCTBA
opranunyeckoro mupa. Cepa u
€ro OCHOBHBIE COEJIUHEHHUS], NX
pOJIb B CTPYKTYPHOU
OpraHu3anuu

KJIETKH, y4acThe
BOKHUCJIUTEIBHO-
BOCCTAHOBHUTEIIbHBIX PEAKIIUIX
MUKpPO3IEMEHTBL.
[Ipencrasnenus o posau
MHUKPO3JIEMEHTOB B
MeTa0oIM3Me paCTeHHI.
OcobOeHHoCcTH

MOCTYTUICHHUS

yCTaHOBKA
OpUYNH

NaTOJIOTHYECKHUX
COCTOSIHUU (TIpH
HaJTUIUN )».
HccnenoBarenbekas
pabota «O1eHKa BIUSTHUS
pa3IMYHBIX DJIEMEHTOB Ha
COCTOSIHUE PACTECHUN
(cocTaBieHue pa3IMYHbIX
MOJIKOPMOK)».

DnekmpoHHble mabauybl

Ceemogoti MUKpOCKON
Lugposas kamepa
Lugposas nabopamopus
RELEON, oamuuxu
oceeweHHocmu,
BIIANCHOCMU 8030YXd,
oamuux memnepamypul
oKpydrcarowell cpeobwl,
oamyux Ph




MHUKPOIJIEMEHTOB B PACTCHMUSI.
CuHeprusm u aHTaroOHU3M




3JIEMEHTOB ITUTAaHUS PACTCHUM.
PactuTenbHas qUarHocTUKa U
METObI UICHTU(UKAIUN
HeJ0CTaTKa/M30bITKA DJIEMEHTOB
MMUTAaHUS.

Tema 4.
Peryasitopsl pocta
pacreHuii. 3amuTa
pacrennii (4 1)

ITonsaTHE O perynaTopax pocra
pacteHuil. CTUMYISTOPHI pocTa
—(UTOrOpMOHBI (AyKCUHBI,
ruO0epeITUHbI, ITMTOKUHUHBI).
NHruduTopsl pocta pacTCHHIA:
1.mpupoaubie (abcuuzoBas
KHUCITIOTa U HEKOTOPbIE

(b eHoIbHBIC BEIIeCTBA

(MKymMapoBasi, KOpUJHas,

CaJIMIAJIOBAst KUCIIOTHI).

2. CHHTETUYCCKHUE
(MopdakTUHBI, peTapAaHTHl,
nedoNMaHThI, TE€CUKAHTHI,
repOuIubpl). PUTOMOHUTOPUHT
U OLIEHKA COCTOSIHUSI pPAaCTEHU.
CoBpemMeHHBIE CTIOCOObI
MOHUTOPHUHTA. 3aIIuTa
pacTEHUI OT BPEAUTEIICH:

[TpakTuueckas padbora
«DUTOMOHUTOPHUHT U
OLIEHKA COCTOSTHUS
pactennii. CoBpeMEHHBIE
CHI0COOBI MOHUTOPHHTAY.
WccnenoBarensckas padboTa

«Bnsiane
reTepoaykcuHa Ha
MpopacTaHue (pocT Ha
Pa3HBIX CTAJUSAX, B PA3HBIX
YCIIOBUSIX) Pa3IMYHBIX
pacTEHUIN».

[Ipaktuuyeckas  pabota
«MHCEeKTapuu: npaBwiia U
YCIIOBUS pa3BeAeHus

IOJIC3HBIX HACCKOMBIX)).

OCHOBBI OHMOMCTOAA.




Tema 5. BogHasi,
necyaHasi u

MO4YBECHHAA
KYJbTYPbl, HX
NpUMeEHEeHHE B
BbIPAIIMBAHUU
pacTeHuil.
DuU3n0JI0rus
pacrennii (8 1)

BonaHas, necuanas v moyBeHHas
KYJbTYpBI, UX IPUMEHEHHNE B
BbIpAllUBAaHUU PACTCHUM.
IIpoBenenue Boabl B KOPHE U
cTebJie pacTeHui.

Bonsslii pexuM pacTeHui:
CTPOEHUE YCTHHUIL: PaKTOPBHI,
BIIMSIOIINE HA UX PACKPBITHE U
3aKphITHE. 3HAYCHHE MEXaHU3Ma
pEryJsLiMU UCIIAPEHUS BIIATU
pacTEeHUEM.

POTOCHHTE3 — YHUKAIbHBII
MIPOLIECC pacTEHU. TeMHOBas U
cBeToBas (a3pl PoTOCUHTESA.
3nauenue GoTocHHTE3a IS
YKUBBIX OpraHn3MoB. PaKTOPEI
pocTa paCTeHUN: BO3AYX U
aspanus. [logzeMHoe gpixanne
pAaCTEHHI: COCTAB TOYBEHHOTO

BO3/1yXa, ra3000MeH. ['a3000MeH

[TpakTuyeckas padbora
«KopneBoe naBieHue».
[TpakTuueckas pabora
«IIpurorosnenue
npenapara yCThHII
METOJIOM CJIETIKaY.

HccnenoBaTenbCKue
pabotsl «BnusHue
YCJIIOBUM COJIEPKAHUSA
pacTeHHil Ha KOJIMYECTBO
YCTBHID.

[TpakTuueckas pabora
«DyHKIMOHATbHAS
JMArHOCTUKA PACTEHUH 10
AKTUBHOCTHU
XJIOPOILJIACTOBY.
HccnenoBaTenbckas
pabota «Onpeznenenue

xsopodumia A u b,




npu 0eCIIOYBEHHOM
BBIPAILMBAHUH.

(OTOCUHTETUYECKOM
AKTUBHOCTHU PAaCTEHUH U
(bakTOpOB, BIUSIONIUX HA
HEey.

[TpakTuueckas pabora
«Aspanus, CO2u O2.
JIpIxanue pacTeHun».
[TpakTnueckas padbota
«JlpIxaHue pacTCHHIA:
OlLlIeHKa NTHTEHCUBHOCTH
JIBIXaHHUS PACTCHUN U
UTOJIOBY.
HccnenoBarenbckue
pabothl «BnusHue
crioco0a BeIpaluBaHus
(cocTaBa mUTaTEIBHOM
CMECH, CXeMbI BHECCHHS)
Ha POCT U Pa3BUTHSI

Pa3JIMIHbIX paCTeHHﬁ>).

DneKkmpoHHble MabaUybl

Ceemogoti MUKPOCKON
Lugposas kamepa
Hugposas nabopamopus
RELEON, oamuuxu
oceeweHHocmiu,
BIAACHOCMU 8030YXd,
oamuux memnepamypbol
oKpydrcarowell cpeobwl,
0amuux HUMpam-uoHoa,

oamuuk Ph




Tema 6. Kak uenoBek (
pa3Butusa «Jlomecrtukay
1 xKUBOTHBIE, CoBpemel
ACIEKTHI CeJIeKIMHU
JTom (20 q)

Tag wucnoab3oBaTh Jluckyccus KyuabrypHble pacteHus?
CBsa3b U, BCE M PpacTeHUsl. IUBWIN3ALHWKA YEJIOBEKA U

pacTeHuss Hble OJOMAallHUBaH]
JKUBYT PAJAOM C €CTUKALMA. YETIOR
HacnencTtBeHHOCTS U
W3MEHUYHMBOCTh — OCHOBHBIE MO>
JKUBBIX OPTraHU3MOB. Tap
N3menunBoCcTh. BUBI J)KUBOTHBIM
W3MEHUYHUBOCTb.

['en —marepuasbHbIi  HOCHUTEIN]

HACJICACTBCHHOCTHU nu HU3M

(J'II/ICTBSI,I/IBMGHIII/IBOCTI/I. Hy]
OJHOI'O KI/ICJIOTBI..HOKaJII/BaL[I/ISI S
I

«

F€HEeTUYECKOro MaTtepuania B
KJIeTke. JleneHue KIeToxk.
o

Permmukanus JIHK. OcHoBHast cO
JIOTMa MOJICKYJIIPHON OMOJIOTHH.
Tpanckpunums. Tpancusamusa. 1l
Myranuu.
DddexT 6yThutouHOTO  (JTHO00I
MpEabIAYIIEH
YTo TaKO€  M3MEHEHHE UHCTPYKI]

MrCHCTHUYCCKOC

COXpaHATh IPHUBEJIET K U3MCHEH]
BHEIIIHETr0 BUjia pacteHuit? OCHOB

il PpACTEHUH. KOTOpbIE
€KOM UM
OJIOMAIIIHUBAOTCS ?

KHO JIM CUMTaThb CBOMCTBA
AKaHa OJTOMAITHCHHBIM
.

[IpakTuyeckas padora

> «MoaudukarmoHHas
CHYUBOCTD

KJICMHOBBIC MTOJIKH C
peBa)».

)aKTU4YecKas pabora

€H — UHCTPYKIIUS

OpKe KJIeTKU (Ha Oucepe
11 KOHCTPYKTOPE)».
)aKTH4YecKas paboTa
«MyTanus Ha 6yTepOopo/id
DOBEKT W3 FOPJIBIIIKA U
a0oTHI, TJIe pasHOOOpa3ue.
uy reH0aHk? 3auem
10 TCHETHYECKUE PECYPCHI
HBIE CTIOCOOBI

00BEKTa).



COXpaHeHUs TCHETHYECKUX
pecypcoB pacteHuil (ex situ u
Insitu).

3HaueHue pabot H.N.
Basunosa. 3aKkoH
TOMOJIOTUYECKHUX PSJIOB.
IenTpsl IIPOUCXOXKICHUS

KyJbTYpHBIX pacTeHur H..
Baswiosa u I1.M.

KyxkoBckoro. OCHOBHBIE
METOJBbI CEJIEKIUU.
I'ubpunuzanus. opmer oréopa.
OcCHOBHBIE HaIpaBIICHUS
CEJIEKLIMM: YIyUIIEHUE
YPOXKaWHOCTH, YCTOMYMBOCTHU

K OMOTHYECKUM U
abnotnyeckuM pakTopam.

Ectb m ’)KU3Hb B
npobupke? buotexHomorus
KYJIbTYPHBIXPACTCHUH.

Kaxk YeJI0BEK MOKET

MOIU(PUIIMPOBATH PACTEHUS ?

['eneTnueckoe pegaKTUpPOBAHUE.
CoBpeMeHHbIE MTOIX0bI U
TOCTHXKEHUSI TEHETHYECKOTO

pEIaKTUPOBAHUS PACTCHUU.

[TpakTuueckas pabora o
rpynmnaMm «OTKyna Ha
HaIINX CTOJIaX
(GPYKTHI/OBOIIM/3TTAKH.
[TpakTuueckas pabora
«BpIpamuBaeM ropoxX.
Kax IIPOBECTH
CKPEIIMBAaHUE YTOPOXay.
HccnenoBarenbekas
pabora «BsipaniuBanue
pacTeHuil B mpoOupKe»
(MO>XHO BOCIIOJI30BAThHCS
pe3ylibTaTaMu
TPEIBITYIINX
AKCMIEPUMEHTOB TI0
COCTAaBJICHUIO MUTATEIbHBIX
pPacTBOPOB IS pACTEHUM ).
[TpakTuueckas pabora
«["eHOMHBIEC HOXKHHUIIBI
(MonenupoBaHue pabOThI
cucreMbl CRISP-Cas)».

Ceemogoti MUKpPOCKON

Lugposas kamepa
Lugposas nabopamopus

RELEON, oamuuxu
oceeueHHocmu,
GILANCHOCMU 8030VXd,
oamuux memnepamypul
OKpydicalowell cpeosl




Tema 7.
PacrurenbHas
npoaykuusi (8
1)

Hanzemueble u moa3eMHBIC
opranbl pactenuii. [lober u
BUIOM3MEHEHHBIN IT00ET
pactenuii. CriocoObl
Pa3sMHOXXEHUS PACTCHUM.

[lonsiTHE O KauecTBE MPOAYKTOB

nutanus. [Ipobnemsl
KOHKYPEHIIMM OT€YECTBEHHBIX
IPOJYKTOB IMUTAHUS C
UMITIOPTHBIMH.
JlorucTukanoCTaBKu U
CPEACTBA COXPAHEHUS
IPOJIYKTOB

NUTaHUA.

MUuKpo3eneHb: oJIE3HOCTh U
TEXHOJIOTUSI.

XUMHUYECKUN aHAIIN3
npoayKuuu. OCHOBBI
CHEKTPOPOTOMETPHH.
[Torennmomerpusi.

Xpomatorpadus.

[TpakTuueckas padbora
«IIpenenbHO TOMYyCTUMBIE
koHueHTpauuu (IIJIK) u
METObI KOHTPOJISI
0e3omacHOCTH
PACTUTEIBHBIX MPOYKTOB
MIUTAHUS.
HccnenoBarenbekas
pabota «O1ieHKa KauecTBa
BBIPALCHHOU
MUKPO3€EJICHU (;1mbo
CBOsI, TMOO M3 MarasuHa).
[TpakTuueckas pabora
«MeTtoabl OLIEHKH
KayecTBa PaCTUTEIIbHOU
MPOIYKIMHU: XpPaHEHHUE U
COXPaHHOCTb
MATATEIbHBIX

BEIIECTBY (o
JIOCTYITHOMY
000pYI0BaHHUIO).




pabota «OnpeneneHue
BuTamMuHa C MeToaomM
0o0paTHOro TUTPOBAHUS B
TI0JIaX Ha Pa3HOM CPOKE
(cmoco6e) XxpaHeHUs».

Ceemogoii MUKPOCKOR,
yughposas kamepa

Monyab «buorexnojiorus» 7-8 kiaaccel (68 uacoB)

MUKPOOPTaHU3MBI, KIIE€TKH U TKaHU
pacTeHuil, >)KUBOTHBIX U YEJIOBEKa,
OMOKaTaIN3aTOPHI.

Coipbe 115t OMOCHHTE3a U OLIEHKA
ero OMOJIOTUYECKON LIEHHOCTH.
OCHOBHBIE HCTOYHUKHU YTIIEPO/Ia,
aszora, (hocopa, MUKPOIIIEMEHTOB.
VccnenoBanre HOBBIX HCTOYHHKOB
CBIPbsI (BKIIFOUAsi BOIIPOCHI €r0
IpeIBapUTEIBHON 00pabOTKN),
pa3paboTKa HOBBIX MTUTATEIHHBIX
Cpell, B TOM YHCIIe BKIIFOUYAOIUX
OMOCTUMYIISITOPBI U IPYTHE
DJIEMEHTHI YIIPABIICHUS U
ONTUMM3AIIUH ITPOIIECCOB

ouocuHTe3a. MEeTo bl
ONTHMHM3AIIUN TUTATCIIBHBIX CPE/I.

Tema 2.

Tembl OcHOBHOeE coep:KaHue JeATeIbHOCT
b
IKOJbHHKO
B
Tema 1. [Tonsitue Onorexnonoruu. 3auem  [Ipaktuueckas pabora
BHoOTeXHOIOr I 4eII0BEKY OMOTEXHONOTHH, B YeM  «[IpumMepsl
XUMHYECKMM CUHTE30M. OCHOBHBIE 50 10rmueckiX
OM00OBEKTHI OMOTEXHOJIOTHU: 06LEKTOR B TBOCH
IPOMBIILICHHBIE SKIT3HIDY.




MuxkpoOuoJiorus
(12 v)

ITonoxeHnune npokapuoTOB B
CUCTEME OPraHUYECKOro0 MHpA.
Crtpoenue O0akTepHaIbHON KIETKH.
Knaccudukanus 6akrepuil.
Mopdonorusa 6akrepuii. [Ipocteie
Y CIIO’KHBIE METOJIbI OKPAIIMBAHHUS
Oakrepuil. ®uznonorus OakTepuil:
NUTaHUE, AbIXaHue, POCT U
pPa3MHOXKEHHUE. 3HAKOMCTBO C
JTIOMEHOM Apxeun

(3KCTpeMO(UITBHOCTD,
0COOEHHOCTH CTPOCHUS KIIETKH).

ITpakTuKa.
JlaGopartopnas pabota
«DUuKCUpOBaHHbBIC
npenaparbl  OaKTEpHid.
Onpenenenue  (GHopmbl
MPEAJIOKEHHBIX
KYJbTYD
MHUKPOOPTaHU3MOB,
VCIIOJNIb3Ysl MPOCTOU
METOJ, OKPACKI.

JlaGoparopnas pabota







MOJIOYHOKHCIOE U CIUPTOBOE
opoxenue. otorpodHbie U
XeMOTpO(HBIE OAKTEPUU.
Kunernueckoe onucanue npoiecca
pOCTa MUKPOOPTaHU3MOB.
DKCIMOHEHIHAIbHAS. MOAEIb POCTA.
Kuneruka rudenun
MUKPOOPTaHU3MOB.

[laTorennsle 6akTepun. Yymnas
najoyka ¥ 4YepHasi CMepTh,
00TyJIU3M, CTOJOHSIK, TYOEPKYJIE3.
UcTtopus 60pbOsI €
OakTepruanTbHBIMU UH(PEKITUSIMH.
Boiina 6eckoHeYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPHIA.
MexaHu3Mbl ISUCTBUN
aHTUOMOTUKOB. MeXKIIeTOuHas
KOMMYyHUKalus 0akrepuid. YyBcTBO
KBOpyMa.

[Tpumenenue 6axTepuii
yenoBekoM. Kunetnueckoe
onucanre OMOCUHTE3a MPOTYKTOB
MUKpOOpranu3Mamu. bakrepuu,
KOTOpBbIE MOT'YT pa3iararb
n1acTUK. MUKpOOpraHu3Mbl B
arpoOHOTEXHOJIOTUH.
HckyccTBeHHBIE accoUan

pacTeHuil ¢ MUKpOOpraHU3MaMHU

KJIETOYHOU CTEHKHU
METOJOM OKpaIlIuBaHUS
no I'pamy» (mpu
HaJIU4YUU PEaKTHUBOB).
JlaGopartopnas pabota
«IIpurorosnenue
MPUKU3HEHHBIX
npenapaTon
MOJIOYHOKHCIIBIX
OaKkTepuii».
JlaGopartopnas pabota
«IToceB cMmbIBa € pyK
Hayvaikuy [letpuy.
JlaGopartopnas pabota
«BbleneHne YyucTomn
KYJbTYpPBI OaKTepHil.
Merton pa3BeneHui.
Meto ucTomiaroniero
HITpUXay.
JlaGopartopnas pabota
«Mopdomoruueckas
XapaKTepUCTUKa
BBIJIEJIEHHON YUCTOU
KYJIbTYPBI:
XapaKTepUCTUKa
KOJIOHUH, hopma
OakTepuit, TUII
KJIETOYHOU CTEHKH.
JlaGoparopnas pabora
«CpaBHEHHE pocTa
MUKPOOPTaHU3MOB Ha
yarke 6e3 U C
n00aBIIeHUS
AHTUOMOTUKOBY.
HccnenoBarenbekas
pabota «Ilouck
MHUKPOOPTaHU3MOB
00J1a1aroIINX
AHTarOHUCTUYECKOU
AKTUBHOCTBIOY.
HccnenoBarenbckas
pabota «Bpinenenue




MOJIOYHOKHCITBIX
OakTepuit,
UCCIIEIOBaHUE UX
aAKTUBHOCTH»

Ceemogoii MUKpOCKOR,
yughposas kamepa
Lugposasn
nabopamopusi RELEON,
oamuuku
oceewjeHHoCmu,
BIANCHOCMU 8030YXd,
0amuux memnepamypbl
OKpydHcarowell cpeobl,
0amuux HUMpam-uoHos,
oamuux Ph




UccnenoBatennckas

ITOJE3HBIX JJIA

PACTEHUINY.

paborta «Bbinenenue

OaxTepuit

Tema 3. [1necHeBsie 1y
OMOJIOTUYECKU AaKTHB]
XapaKTEepPUCTUKA JPOXK
Hctopus I'opsieBar.

OB Ipoy1ieHThI JIabopaTtopHas pag
ie1x  BemiecTB  «llomcyueT KieTok ¢
PKEU IpOXKEN B Kamepe OMOTEXHOJI

oTa JyKapuoOTHYEeCKHe
)pranusmbl B OO1mas
PrUU CaXapOMMUIIETOB.

(miecHeBbie IpuodbI,
TPaJULUOHHON OHOTEX

BOIOPOCJIN)
(12 )

MCII0JIb30BaHUs JIpoxoke B Jlabopa
HoJtoruu. «OOHapyKeHue
TexHoMOrMY BUHOACTHS U
CIIUPTOBOTOXJICOOTICUEHU S,

po/i
OpoA
CIIEHUAJIN3UPOBAHHBIE PACBl  CIIUP
npoxckeit. MeTtabosu3M ApoxKen.
Peakius cnupToBOro OpoKeHusl.
[TonyueHne BTOPUYHBIX
MEeTabO0JIUTOB B APOiOKaX. JpOoXoKu |
IPOJYLIEHTH OMOTOTINB. PO
[Tomyuenue neneBsix 6e1KoB B I1pay
IPOKIKAX.

Oco0EeHHOCTH BEreTaTUBHOTO

u

MIOJIOBOT'O Pa3MHOKEHUS Y MOJIQ
3HAYCHHUE U3YUYCHUS OakTepuii»,
MUTO3a U [IUTOKWHE3a IS [1pax
ONTUMU3ALIUHU IPOLIECCOB «OcH
KyJIbTUBUPOBAHUS JIPOXIKEBBIX
ITAMMOB, TIOHUMAaHUS IPUIHH
MATOTEHHOCTH JIPOKIKEH U TprUOOB,
MOWCKA MUIICHEW (PYHTUITUIOB U
pa3pabOTKM  HOBBIX JIEKAPCTBEHH
IpernapaToB. MPOU3BOJICTBA KBACAY.
Bonopocnu — nepcnexktuBHbId [Ipak]
JIJIs1 TIPOM3BOCTBA O€NIKa U «Cpa
buorexHomornueckne  aHanM3 pa3
TBEPJABIX, JPOXIKEH B a3pOOHBIX U
ra3000pa3HbIX aHA’POOHBIX OTX(

CTouHBIE  YCIIOBUSX)».

ropHasi paboTa APOAKIKH,

YKTOB
[CHUS . QTHJIOBOTO
Ta U yIIICKUCIIOTO
rasay.
JlaGopartopnas pabota
«Habnronenue
)a3MHOKEHUS KaK
[DKEBBIX KJICTOK.
THYecKas pabora
«[lomy4eHnue TBOpora U
keupa Ha OCHOBE

YHOKHUCIIBIX I[pO)K)KGfI,

'THYecKasi paboTa
OBHBIE BUJIbI KBaca
U UX XapaKTePUCTHKA»
«dpoxxu u
MOJIOYHOKHCIIbIE
OakTepuu,
pIX TPUMEHSEMBbIE IS
ruyeckasi pabora 00ObEeKT
BHUTEJIbHBIA YTJIEBOJIOB.
BUTHSI METOJbl OUUCTKHU
KUJKUX OTXOJIOB U
JIOB MTPOU3BO/JICTB.




BoAbl. Cxembl  oumcTku.  [IpakTuyeckas  pabora
buodunbsTpsl, asporeHku, «MeToabl OLICHKH METAaHTEHKH,
OKCUTEHKH. CBOMCTB

AKTUBHBIA WJI M BXOASIIUME B HEr0 XJIEOOMEKApPHBIX
MUKPOOPTaHU3MBI. Hcnonb3zoBanue TPOKKEN.
BOJOpOCIEl B OUUCTKE CTOYHBIX OCOOEHHOCTH

BO/I. MIPUMEHEHHUS

IPECCOBaHHBIX,
CYIICHBIX U
WHCTaHTHBIX
TIPOKIKEN».
HccnenoBarenbckas
pabota «Bnusiaue
(U3HKO-XUMHUYECKUX
(bakTOpOB Ha KaYECTBO
OMOTEXHOJIOTUYECKOM
poayKInH (KBac,
kedup, coip, xy1eb u
TIp.)».
HccnenoBarenbckast

pabora «BnusiHue

(bU3UKO-XUMUYECKUX

(bakTopoB Ha pocT

Bogopociu (Chlorella

vulgaris)».

Csemosoli
MUKPOCKON,
yughposas kamepa




Tema 4.
HacaeacrBenHnast
ungopmanus (8

4)

HacnencTtBeHHOCTD U
W3MEHYHUBOCTb — OCHOBHBIC
CBOMCTBA KUBBIX OPTaHU3MOB.
N3MEeHUYMBOCTb.
Buapin3aMeHUUBOCTE.

I'en —MaTepuanbHbI HOCUTETD
HACJIECACTBEHHOCTHU U
M3MEHYMBOCTU. HyKiIeMHOBBIE
KUCJIOTEI. JIokanu3amus
FEHETUYECKOr0 MaTepralia B
KJIETKE. /[eeHne KIeTOoK.
Permmikanus JIHK. OcHoBHas
JIOTMaMOJIEKYJISIPHON OMOJIOTHUH.
TpaHckpuIus.

Tpaucuauusa. Myranuu.

[TpakTuyeckas padbora
«MoaundukamoHHas
U3MEHYHUBOCTH (JTUCTHS,
UTOJIKH C OJTHOTO
JIepeBa)».
[TpakTuueckas pabora
«I'eH — uHCTpYKIUA
nocOOpKe KIETKH (Ha
oucepe wiu
KOHCTPYKTOPE)».
[TpakTuyeckas pabora
«MyTtamus Ha
OoyTepopoe (J1roboi
O0O0BEKT U3
npeabIIyei padoThI,
r/Ie U3MEHEHHE
WHCTPYKITUU TIPUBEIET
K U3MEHEHUIO
BHEITHETO BUJIA
00BEKTa)».

Ceemogoti MUKPOCKOR,
yugposas kamepa

Tema 5.
Bupycoaorus (6 1)

[TonmoxxeHnre BUPYCOB B CUCTEME
opranudeckoro mupa. CTpykTypa
UXUMUYECKUN COCTaB BUPYCOB.
Kiaccuduxanys BUpycoB.
Penmponykuust Bupycos.
BupycpeiBo30yaurenu
UH(EKITMOHHBIX 00JIE3HEH.
OHKOBUPYCBL.

bakrepuodaru: ctpoenue,

[TIpocmoTp
TOKYMEHTAJIBHOTO
dbumpMa o BUpycax.
[IpakTrdeckas padoTa.
«MeTtoa pa3BeIeHUI.
[IpakTrdeckas padoTa.
«TurpoBanue
O6akTeprodaron.

Ceemogoti MUKpOCKOR,
yughposas kamepa




CBOMCTBA, IPUMEHEHHUE.
buonorudeckue MeTo 161 60PHOBI C
BUPYCAMH.

Tema 6.
I'ennas

HHKEHePHs U

OMOTEXHOJIOTHH

(84)

OCHOBBI TEHHOU UHXEHEPHUU.

Bekropa. Cneunduueckue
dbepMeHTHI OaKTepuil.
buoTexHomorun npoayKuuu
0eJIKoB B OaKTepUaIbHBIX

KyJbTypax. JlOCTHKEHUSI T€HHOU
UH)XKEHEpUU U OMOTEXHOJIOTUH.
CRISPR/Cas — cucrema
aJalITUBHOI'O UMMYHUTETA
6aktepuii u apxeit. ['MO. MeTobt
nosryyenuss ['MO.

[TpakTuueckas pabora
«OHIOHYKJIEA3bI
pecTpukinu (padota ¢
HYKJICOTUTHBIMH
MOCJIEIOBATEIbHOCTSIMU
Ha Oymare)y.
[TpakTuueckas pabora
«['eHHBIC HOKHUITBI
CRISPR/Cas
(MOJenMpoBaHNEe HA
oymare)». Urpa-
JTUCKYCCHSI:
«BbIMrpay rpaHT Ha
coznanue [ MO»y.




Tema 7.
buorexHoJIoruu B

JloMecTuKamnus OCHOBHBIX
JIOMAIITHUX )KUBOTHBIX;

Jluckyccus
«JloMecTukanus, BCe JIu

*KHBOTHOBOICTBE COBpEMEHHBIE IKCIIEPUMEHTHI 10 PACTECHUS U )KUBOTHBIC,
(8 u) JIOMECTUKAITUU YKUBOTHBIX KOTOPBIC KUBYT PSIIOM C
(;TUcuIia, HOpKa U JIp. — YEJIOBEKOM UM
JKCIIEPUMEHTHI HAYYHOU LIKOJIBI 0/IOMaNIHUBAIOTCS?
akageMuka bensera). MoKHO 111 CUHTATH
COBpEMEHHBIE METOIBI B rapaKaHa
’KUBOTHOBO/ICTBE: TPAHCIUTAHTAIIHSI OHOMaHIHe};HHM
SMOPHOHOB, XUMEPHBIC PRUBOTHBIM /.
KUBOTHBIC, KIIOHUPOBAHHUE. [IpakTiyeckas pabora
OcHoBHbIe Gose3un xkuBoTHpiXx 1 «MeTomKa
POJIb MATOrE€HHBIX KJIOHMUPOBAHMA
MUKPOOPTaHH3MOB U TIapa3uTOB B éMOI[eJII)/Ip OBAHNC Ha
. Mare).
pa3BUTHH 3a00JICBAHUN JOMAIITHUX y
[TpakTuyeckas pabora
YKUBOTHBIX M1 OCHOBHBIX Mepax C
«CocTaBlIeHHE palioHa
OOpBOBI C HUMH; POJIb TTOJIC3HBIX pan
MATAaHUS )KMBOTHOTO,
MUKPOCUMOHOHTOB B OpPraHN3Me
pacdeTr pacxoi0oB Ha
’KUBOTHBIX. [ToJI0KUTEIBRHOE U
CoJIep KaHHEY.
mo6ouyHOE (OTPUIIATEIIHHOE)
. VccnenoBareabckas
BO3JICHCTBUH aHTHOMOTHKOB Ha
paborta «OreHka
OpraHU3M B X0JI¢ JICUCHHUS .
KayecTBa MOJIOYHOM
YKUBOTHBIX; IICJTH U 331291
POTYKITAD.
BeTepUHApHH. BHOTEXHOIOTHSI
KOPMOBBIX IpEIapaToB.
Tema 8. OCHOBHBIE METOBI CEIEKIIAM. [IpakTraeckas paboTa
Buorexnonorun I'm6punmzanus. @opmel oTOOpa.  «BeIpammuBaeM ropox.
B OCHOBHBIC HaIlPaBIICHHUS Kaxk mmpoBecTu

PACTCHHECBOACTBE




(10 )

CEJICKLIMHU: yJIy4lICHHUE

CKpPELMBAHUE Y

ouoruye

YPOXKAUHOCTHU, YCTOMYMUBOCTH K

KUM U a0MOTUYECKUM
IIpakTuue

OCHOBHBIE MOAXObI CENEKIINH U

OMOTEXHOJIOTUU  KYJIbTYPHBIX  P:
pacrenuii, ' n6puauzanus, CRISP-C
oTJaJeHHAas rudpuau3anms,
UCKYCCTBEHHBII 0TOOp, reTepo3uc,
TpaHcpopMalus,
reHeTHYECKOEe peJaKTUPOBaHUE). (MO

MYTAarcHe3, pad

B Poccun 1 BOCIIOIB30BaTHLCSA MU
pe3yipTaTaMu
BAXKHEUIIIUX COPTOB
KYJIbTYPHBIX PACTCHU .
Kaxk YeJIOBEK
MOAUGUIIMPOBATH PACTCHUA? MUTATE

MOXKCECT

UHXeHepus pacteHuit: Yto pactBop
reHeTHYecKasi MH)KeHepHUs pacTeHUM
pactenuil. TpancreHHbie pacTeHUS.

Meronp! nomyuenus. OOpazoBaHue
OIYXOJIEH Y PACTEHUI.
ArpobakTepuanbHas
Tpanchopmanus: Ti-Ta3MuIbl.
I'enst T-JIHK. MonekynsapHo-

F€HETUYECKHE MEXaHU3MBI
penaktupoBanue. CoBpeMEHHbIC

ropoxay.
Kas pabota pakropam.
«["eHOMHBIE HOKHUIIBI
(MonenupoBaHUE

OTHI

S).

CHCTEMBI

HccnenoBarenbekas
pabora «BeipaniuBanue
TEHUH B  MPOOUPKE»
HO McTopusi celexiuu

pe, UCTOPHUS Pa3BUTUSA

MPEAbIIYIINX
AKCIIEPUMEHTOB 110
COCTaBJICHUIO
JbHBIX I'eHHas

OB JUII TaKoeE

Lugposasn
nabopamopusi RELEON,

oamuyuxu
oceeueHHoCmi,
8I1AJICHOCMU 8030YXA,
0amuux memnepamypol
OKpydHCcaroweti cpeowl,
0amyuKx HUMpam-uoHos,
oamuux Ph

TeHETHYECKOTO PEeJaKTUPOBAHUS
pacTeHuM.
EcTb 511 s)ku3Hb B IpoOUpKe?

buoTtexHonorus KyabTypHBIX

pacTeHUM.




Moayab «MoseRyasipHble OCHOBBI (PM3H0JI0rHMH U (hapMakogorum» 9 kiaacc (68

MaKpOBHeMeHTBIC IMPOLCHT

4acoB)
Tembl OcHOBHOe coep:KaHuE JesiTeJIbHOCTD
Tema 1. Beenenune. buoreHHble 3J1€MEHTHI: IIKOIEHUKOB
Du3noJ0ruiecKas opranorensl: O, C, N, H. HccnenoBarenbekas
xumust (20 1) AxTHUBHBIE (OPMBI KHCIIOPO/A, paboTa
UXIIOJy4YEeHHUE, HEUTpaaru3anusl. «KonnuectBeHHas

OLICHKA COACPIKaHUA







COJIEp/KaHMs B OPTaHU3ME,
BBINOJHsIEMas (PYHKIIMS,

COACPIKAaHUC B IIPOAYKTAX MU TAHUS.

Ca2+ - cBa3pIBarONIME OCJIKH,
JETIOHUPOBAHNE KaTbIIHS,
PETYISIIUS YPOBHS KaJIBIHS B
Opra"usme: TOpMOHBI ITO4YeK. Mg —
CTpoeHue xJjopoduiia, ero
AKTUBALIMS COJTHEYHON YHEPTUEH.
MUKpO3JIEMEHTHI: B KAKHX
MOJIEKYJIaX COJEPKATCA,
BBITIOTHsIEMAast (PYHKIIHS,

COACPKAHUC B IIPOAYKTAX ITUTAHUA.

[TocnencTBus nepeno3upoBKU
MUKpOdJIeMeHTaMu. Fe —
yCBaMBaEMbIE TUIIBI COCTMHEHUN
xkenesa. ['eMornporenHsl,
TeMOITMAaHUH, IUTOXPOMBL. CU —
YCBOEHHUE U TPAHCTIOPT MEJIH.
benku, comepxariue Meb.
[Tatonornyeckue CUHAPOMBI
Menke u BunbcoHa, CBSI3aHHBIC C
METa00IU3MOM MEIU.
ToKCHYHBIE JIEMEHTHI
[Iepunoguueckou cUCTEMBI ISt
opranusma. Biusinue HeoctaTka
MaKpO ¥ MUKPOIJIEMEHTOB Ha
JKUBBIC OPTraHU3MBbI.

XKupsl. 3aboneBanus YenoBeKa,
CBSI3aHHBIE C HAPYIICHUSIMHU
KUPOBOTO OOMEHA.
JucnunuaeMun.

VriaeBoasl. 3a001eBaHMs YeJIOBEKa,
CBSI3aHHBIE C HAPYIICHUSIMHU
yrieBojiHOro ooMeHna. CaxapHbId
nHra0eT.

benku. Ctpoenue. 3abosieBaHus
YeJIOBEKA, CBSI3aHHBIC C
HapyILIEHUsIMU OEJTKOBOTO0 OOMEHA.
OyHKIUK 0enKoB. @EpMEHTHI.
Mexanu3M aevictBus. Kimaccel
(hepMEHTATUBHBIX PEAKITUH.
KodepmeHnTsi.

BUTAMHUHOB B ITHILEBBIX
MIPOAYKTAX).
IIpakTuueckoe 3aHATHE
«KayecTBeHHBIE
peakuuu Ha
OpraHU4eCcKUe
MOJIEKYJIBD».
IIpakTrueckoe 3aHsATHE
«JeHaTypauus 0eaKoB»
IIpakTrueckoe 3aHsATHE
«3y4yeHne akTUBHOCTH
aMMJIa3bI».
IIpakTrueckoe 3aHsATHE

«/Imanmm3 (kneTodka
Tpayoe)».




Buramunsl AKUPOPACTBOPUMEBIE,
BogopactBopumMble. [IpeBpaiienue




BUTAMUHOB B aKTUBHBIE (POPMBI
KO(epMEHTOB. ABUTAMUHO3BI.
OCHOBHBIE TUIIBI META0OTUYECKUX
peakuuii. buosHepreruyeckue
npoueccsl. [nukonus.
HuxnKpebcea. Lens

nepeHoca

31EKTPOHOB. OKHUCIEHUE JKUPHBIX
kucnot. Katabonuzm
aMHUHOKHCIOT. [ TIOKOHEOTeHE3.
CuHTe3 yrieBoj10B, OEJIKOB,
XKUpoB. MeTabonuTuiyeckue
3a0oneBanus. [Ipaktuueckoe
3aHATHUE: PELICHUE 3a/1a4 Ha
sHepreTudeckuii oomen» Kierka.
[Tonsitue memOpanbl. OyHKIINH
mMeMOpan. Bunbl Tpancnopra B
KIIETKY.

MeMOpaHHbIE OpTaHOU/IBI.
3abosieBaHuUs CBSI3aHHBIE C
HapylIeHneM paboThl MEMOPAHHBIX
Oprasesul, 60Je3HU HAKOIIJICHHUSL.
THUIBI KOHTAKTOB MEXKy KJIIETKaMHU.
3HAYEHUE MEXKKIIETOUHON
KOMMYHUKALUH JUIS 310POBbS
OpraHu3Ma.

SAnpo. YpoBHU yIIakOBKHU
XpOMaTHUHA. XPOMOCOMHBIE
tepputopuu. HememOpaHHbIe

opraHeoHAb——M




Tema 2.




MoJiexyJisspHast
omostorusi (20 1)

OCHOBHBIE BEXU pPa3BUTHS
MOJICKYJISIPHOM OHOJIOTHH.
HyxiienHoBbIE KUCTOTBI.
OCHOBHBIE IPUHIMIIBI CTPOEHUS.
Martpuunbie cCuHTE3BI. Permkanus
— OCHOBA KJIETOYHOTO JICJICHHUS.
[IpuHOHIIBI pENTUKALINY.
Myrauuu.YTo BbI3bIBaCT
n3MeHeHuns B ctpoennu JJHK.
[IpuHUIMIIBI penapanuy.
TpaHckpuIus.

I'eneTnueckuii Kox.
Tpancmsuus. Opraauzanus
r€HOMa BUPYCOB
[IpoTBOBHpYCHBIE CPEACTBA,
MEXaHU3MBbI UX JIEUCTBUSI.

-OpratisatistFeHoMa-darkFepit——

[TpakTuyeckas padbora
«Boigenenue JIHK u3
OaHaHay.
[TpakTuueckas pabora
«Moneinb
JIHKopuramm.
[TpakTuueckas pabora
«OnpeneneHue
KayecTBa MpenapaToB
JIHK ¢ momMoIipo
CHIEKTPO(HOTOMETPHUI
(mpu HANMMYUU
000pyAOBaHUS).
[TpakTuueckas pabora
«PernkatuBHas




AHnTHOaKTEpUATbHBIC

IIpernaparsl. Opraauzanus

reHOMa  DYKapuoT
peaaKkTUpOBaHHE.

I'eromHOE

JIEMOHCTpPAIUS)».
[TpakTuueckas padbora
«I1P (Mmoxenpb
aMIUTM(UKaLus Ha
Oymare)».
[Ipaktuueckas pabota
«Cuna mpoMoTopay.
[IpakTuueckas padota
«Pemienue 3amay Ha
TeHETHYECKHUI KO/I».
[IpakTuueckas padota
«DonuHr OEKOBY.
HccnenoBarenbckas
paboTta
«Pacnpoctpanenue
aHTUOMOTUKOPE3UCTEHT
HBIX OaKTepHii».
[TpakTuueckas pabora
«Pabota B
COBPEMEHHBIX
reHEeTHYeCcKnX 0azax
JaHHBIX.

[IpoBenenue

In silico ananu3za
MOCJIENOBATEIIHLHOCTEN
TCHOBY.




Tema 3.
DapMaKoJI0rus
(28 u)

[Tonstue 0 JIEKapCTBaXx.
[IpyHuMnel moaxoma K  TMOUCKY
HOBBIX JIEKAPCTBEHHBIX CPEJICTB.

CKpHUHUHT U €ro

Metobl. [ yTn BBegeHus

JIC.

PapMaKOKMHETHKA JIEKapCTBEHHBIX

BelllecTB. BeacbiBaHue

(abcopb1ust) nexapctB. OCHOBHBIE

MEXaHU3Mbl BCAChIBaHMSI.

TpaHcnopT neKapCTBEHHBIX

BeulecTB. [ 'eHbl 1 OesKu nepBoi

daswl Ouotpanchopmanuu. [lytu

BBIBEJICHHUSI JIEKAPCTB U3
OopraHu3Ma. DKCKpeuus u
pnuMuHaLMS. ['eHbl U OeKu BTOpOi
dazwl OuoTpanchopMaIum.
®dapmakoarHamuka. ['nmaBHoe u
no6oyHOE, pe30pOTUBHOE U

MCCTHOC, HPSAMOC, HCHPSIMOC H
pedaexkTopHoe AeiCTBHE.

HccnenoBaTenbekas
pabora «IJKcrepuMeHTa
1O OIpPEEIICHUIO
TOKCUYHOCTU BEIIECTB
Ha apTEMUTUSIX.
[TpakTuueckas pabora
«Kapta skcnipeccun
nohaMUHOBBIX U
CEPOTOHHUHOBBIX
PELENTOPOB B MO3Te
MBILLIEN.
HccnenoBarenbckas
paboTta
«IloBegeHueCcKue TeCThI
Ha peIOkax Danio rario.
Cetrno-TeMHas
KaMmepay.
HccnenoBarenbckas
paboTta

~«Honeenueckne rectht







Bubl B3aMOIeCTBUSA JIEKAPCTB.
CuHeprusm 1 aHTaroHU3M IpH
COBMECTHOM JIECTBUU
JIEKApCTBEHHBIX BEIIECTB, UX
Pa3HOBUJHOCTH
TpancMeMOpaHHBIN CUTHATMHT.
Tunbl KJIETOYHBIX PEIETITOPOB.
MemOpaHHbIC: HOHHBIE KaHAJIbI,
KaTAJINTUYECKUE U COTIPSIKEHHBIE C
G-0Oenkamu; BHYTPUKIIETOUHBIE:
UTOIJIA3MATHYECKHE U SIIEPHBIE.
MexaHU3MBI JINTAH/T-
PELENTOPHOTO B3aUMOIEHCTBHS.
CenekTuBHOCTDH (M30UPATENBHOCTD)
JENUCTBUS, CBA3b «XUMUYECKAs
CTpYKTypa — (hapMakojgoruyeckas
AKTUBHOCTD BEILIECTBY
dapMaKoIOTHIeCKOW MOAYISAUN
CHUHAINTUYECKON XOJIUHEPT UIECKON
nepenadn. MosekynsipHbIi
MEXaHU3M JEHUCTBUS U
dapmakosoruueckue cBocTBa
MX0a1MHOOJI0KaTOPOB,
raHraIuo0JI0KATOPOB U
Kypapernoao0HbIX CPEICTB.
®apmaKkoJoruuecKas peryJssius
AKTUBHOCTH aJpEHEPTUUECKOTO
CHHarca. AJpeHOMUMETHUKH,
a7peHOOI0OKATOPHI,
CUMITAaTOJIUTUKH.

MomnekynspHas papmakoIorus
AHTUAJUIEPTUYECKUX CPEJICTB.
['mcTaMUHOBBIE PEUENTOPHI: TUIIBI,
MOJIEKYJIsIpHAsl OpraHU3allus.
Crabunu3aTopbl MEMOpPaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBIA MEXaHU3M
JefiCTBHSL, OCOOEHHOCTH
KJIIMHUYECKOTO MTPUMEHEHUS], TOUKU
MPUWIOKEHUS AECUCTBUS
WHTHOUTOPOB JTUTTUTHBIX

MEIUAaTOPOB.
Mexasusm JEUCTBUA u
MIPUMEHEHUE Mpenaparos,

CTUMYJIUPYIOIIHAX MIPOLECCHI

Ha priOkax Danio rario.
OTKpBITOE MOJIEY.
HccenenoBarenbekas
paboTta
«lloBeneHueckue TeCThI
Ha pbIOKax Danio rario.
CraifHO€ MOBEIEHUE.
[TpakTuyeckas pabora
«BiusiHME apeHannHa
Ha CEpJICUHbBIC
COKpaIllCHUS
(mporpamMmmMHoOe
o0OecrieueHue ).
[TpakTuueckas pabora
«I'ucronornueckue
npenapaTbl UMMYHHOM
CHUCTEMBI».
[TpakTuueckas pabora
«I'ucronornueckue
npenapaTbl HEpBHOM
CUCTEMBI».

Lugposasn
nabopamopusi RELEON,

o0amuyuxu
oceeueHHoCmi,
8I1AJICHOCMU 8030YXA,
0amuux memnepamypul
OKpydHCcaroweli cpeowl,
0amyuK HUMpam-uoHos,
oamuux Ph




UMMYHHUTETA.
dapMakoIorudeckas







XapaKTEPUCTHUKA WHTEPIECHKUHOB:
MOJIYYEHUE, MEXaHU3M JCUCTBUS,
npuMeHeHne. OCHOBBI
naToU3u0JIOruu 0CTPo(PazoBOro
OTBETA, MEINALINS BOCTIAJICHUSI.
MonekynspHblii MEXaHU3M
IPOTUBOBOCHAIUTEIBHOTO
NEUCTBUSA
TJIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX
IPOTUBOBOCHAIIMTENIBHBIX CPEICTB.
[lonsiTHE O HapKO3€ U HAPKO3HBIX
npenapatax. Knetounslii n
HEPBHBIN HAPKO3.
dapMakoIoruiecKas
XapaKTEepUCTHUKA OTZIEJIbHBIX
IPYIITHAPKO3HBIX CPEICTB.
[TocnenoBaTenbHOCTh NIEUCTBUS Ha
LHEHTPAIbHYIO CUCTEMY.
duznonornyeckuit con; asbl cHa.
Bunel nHapymenuii cHa [lonstue o

MEIMKaMEHTO3HOM CHE u
CHOTBOPHBIX npenaparax
(TMITHOTHUKAX ).
MonekynspHbie ACTIEKTHI
HOIIMIICTIIINH.

OnuaTtHbIE
PELEnTOPHI, ux

THUIIBI.

OHkedanuHbl U AHAOPPHUHBI
SHJOTE€HHbBIE JINTAH]Ibl ONTUATHBIX
peLenTopoB.
AHTHUIICUXOTHYECKOE

JICCTBUE, BIUSHUC HA

byHKIHIO

3KCTpanupaMUIHON CUCTEMBI,
AMOIMOHATLHYIO chepy, PBOTHBIN
LEHTpP, ApTEPUAIBHOE JJaBJICHUE,
LEHTP TEPMOPETYIISALINHU.
MonekynsipHble MEXaHU3MBbI
JNEUCTBUS HEUPOJIENTUKOB,
BIIMSTHUE Ha 10()aMUHOBBIE,
CEpOTOHUHOBBIE, AAPEHO- U
TUCTAaMHUHOBBIE PELIENITOPBI, UX
JNEUCTBUE HA KIIETOYHbIC
MeMOpaHbl, Ha ACIOHUPOBAHUE
TKAaHEBBIX MOHOAMHUHOB.




HOTGHHH&H-S&BI/ICI/IMBIG HaTPUCBLIC




KaHaJIbl KaK MUIICHH JEHCTBHS
MECTHBIX aHECTETHUKOB.
CnocoObIMHTMOMPOBAHUS
NOTEHINAI3aBUCUMBIX HATPHUEBBIX
KaHaJIOB MECTHBIMHU aHECTETUKAMHU.

M onyab «MoJieKyasipHbIe OCHOBBI cejieknnm» 9 kiaace (68 vaeoB)——————————

TembI OcHoBHOe coiepxanmne JeATeJIbHOCT
b
IKOJBHUKO

B




ema 1.
MoJiexyJisspHast
ounostorusi (20 1)

OCHOBHBIE BEXU pPa3BUTHS
MOJICKYJISIPHOM OHOJIOTHH.
HyknenHoOBBIE KUCIIOTHL.
OCHOBHBIE MTPUHITUIIBI CTPOEHHUS.
Martpuunsie cuHTE3BI. Permkanus
— OCHOBA KJIETOYHOI'O JEJICHUS.
[IpyuHIUIIBI pETUIHKALINY.
Myrauuu.YTo BbI3bIBaCT
n3MeHeHus B ctpoennu JJHK.
[TpuHIUIIBI penapaluu.
Tpanckpunuus. ['eHeTnueckum
koJ1. Opranuzanusi reHoMa BUPYCOB
[IpoTBOBUpYCHBIE CPEICTBA,
MEXaHU3MbI UX JICUCTBUSI.
Opranuzanus reHoma 6akTepui
AHTHOAKTEpHUATBHBIC TTPETapaThl.
Opranuzainusi reHoMa 3yKapuoT

I'eHOMHOE penakTupoBaHue.

[TpakTuueckas padbora
«Boigenenue JJHK
n30aHaHay.
[TpakTuyeckas pabora
«Moneinb
JAHKopuramn»

[TpakTuueckas pabora
«Onpenenenue
KadecTBa IpernapaToB
JAHK ¢ moMo1ipo
CHEKTPO(HOTOMETPHUI
(mpu HANMMYUU
000OpyI0BaHMS ).
[TpakTuueckas pabora
«PennmkaTuBHas
MaIlliHa
(UrpazeMoHCTpaIus)».
[IpakTuyeckas pabora
«ITHP (Mmoxenn
aMIUTH(UKaLUg Ha
Oymare)y.
[IpakTuueckas pabora
«Cuna mpoMoTopay.
[IpakTuueckas pabora
«Pemenue 3agau Ha
T€HETUYECKUU KOJI.
Tpancasuus».
[IpakTrueckas pabota
«DonuHr OETKOBY.
HccnenoBarenbekas
pabora
«Pacnpoctpanenue
AHTUOMOTUKOPE3UCTECHT
HBIX OaKTEpHUil».
[IpakTrueckas pabota




«PaboTa B OBpEMEHHBIX
FeHEeTHYECKHNX 0a3zax
nanHbix. [IpoBeaenue In
silico ananmmsa
MOCJICI0OBATEIILHOCTEH
TEHOBY.

Tema 2.
MoJiexyJIsipHbI€e
OCHOBBI I'€HETUKH

(20 a)

[Ipenmer reneTuku.
Kparkasucropust pa3Butus
peACTaBICHUS O
HacneacTBeHHocTH. OT reHa
K
MPU3HAKY: KaK PaCKpacUTh KOTa.
UYro takoe npusHak? [IyTe OT
reHajio nmpu3Haka. MyTranuu.
Annenu.l'eTepo3urorsl u
TOMO3HUTOTHI.
JlIoMUHAHTHBIE U PEIECCUBHBIC
aJlIeIIu.
['eHbI cTpOST OpranusMm.
BxiroueHue u BBIKIIIOUEHHE
Oosbioro Habopa resoB. Kak
KJIETKW IOHUMAIOT, KaKUE T€HBI
JOJDKHBI paboTath. JJUcKpeTHOE
HacJieI0BaHWE MPU3HAKOB.
3akoHbI MeHems: OuH I'eH -
oauH npuszHak. Cxema
CKpellIMBaHUs. 3aKOH
eauHo00pa3us THOPHUJIOB ITEPBOTO
MOKOJICHMS. 3aKOH PaCIICIIJICHUS
MpU3HaKa BO BTOPOM MOKOJICHUH.
3akoHbl MeH1en1s: HECKOJIBKO
T€HOB - HECKOJIbKO MPU3HAKOB.
JIuruOpuiHOE CKpeIrBaHue.
HezaBucumoe pacxoxaeHue
xpoMocoM. ClernieHHoe
HaCJIEJJOBaHUE.
B3aumopericTBre reHos.
AJTENIbHOE M HEAJUIEIBHOE.
Onpenenenue noja. [lomoBbie
XpOMOCOMBI. CaMIIbl U CAMKH.
Bnusinue hakTopoB okpyKaroniei
cpenibl. XpOMOCOMHOE
onpenenenue nona. [losoBsie
xpoMocoMsl. [Tpobiema

PosieBas urpa
CAIIETINY.
HccaenoBaTenbCKU
npoeKkT MyTareHHble
(baKTopBHI.

Ponesas urpa «Cyar0a
KIICTKI.
I'eHbIIIepeKIIOYaTeNH.
[IpakTrueckoe 3aganne
«AJNTOPUTMBI 1J14
KJIIETOK.
[IpakTHuecKoe 3agaHue
«Enunoobpasue
MEPBOTO MOKOJICHUS.
[IpakTrueckoe 3aganne
«Pacieruienue Bo
BTOPOM IOKOJICHUN.
HccnenoBaTenbCKuit
MPOEKT «3aKoHsl I
Mennens B
SKCIIEPUMEHTE.
[IpakTryeckoe 3aganue
«PemeTka Ilenneray.
[IpakTryeckoe 3aganue
«HacnenoBanue,
CLICTIJICHHOE C II0JIOM).
[IpakTrueckoe 3aHsATHE
«B3anmoneiicTBus
reHOB (MOJICIUPOBAHUE
CHUHTE3a U TPAHCIOopTa
MUTMEHTA B KIETKY)».




JOIIOJTHUTEIIBHON X -XPOMOCOMBI Y
PKEHILWH. TpeXBETHBIC KOLIKHU.




Tema 3.
MoJiexkyJIipHbIe
OCHOBBI
cejeknmnu (28 1)

['eHbl B OMyYJIALUAX: BEIUKOE
paBHOBecue. Ilomymanusa. YacToTsl

VYpasuenue XapnuBaitnOepra.
[TorynAnuy MEHAIOTCA
YHCIIEHHOCTh, MUTpALlUs U BEIOOD
cynpyra. @akTopsl, KOTOpbIE
BBIBOJAT NONYJISLUIO U3
paBHOBecus XapauBaiinOepra.
Hucnennocts nonyssiuuu. PoseBast
urpa «3¢pdexT ocHOBATEIS.
Hpeiigrenos. Myranuu.
Hecinyuaiinoe

ckpemuBanue. M3onsamus.
[Tonynsiuuy MEHSIIOTCS:
€CTECTBEHHBIN 0TOOp. MexaHusm
JIEHUCTBUSL €CTECTBEHHOTO OTOOpA.
JIBxytuii otoop.
MoaudukanroHHas
U3MEHYMBOCTh. (CTaTUCTUYECKUE
0COOCHHOCTH MOAUPUKAITMOHHON
U3MEHUYNBOCTH. Hacnenosanue
KOJIMYECTBEHHBIX IIPU3HAKOB.
KonnuecTBeHHBIE IPU3HAKY.

Koadpunment nacinexyemoctu
npusHaka. OtBet Ha 0TOOD. [louck

OJIHOHYKJICOTUIHbIC BAPUAHTbI
reroB. JIHK-uwur.
[lostHOreHOMHBIMAHATIN3
accormanuii. «OMBI» HaJ
renomoM. [loctrenomuas spa.
O6patHas reHetuka. «OMUKCHBICY
uccienoBanus. [Iporeom,
MeTabosoM. JloMecTukamnus u
[IEHTPbI TEHETHYECKOTO
pazHooOpasus. [loncku pacTenuii ¢
«XOPOITUMMY MPU3HAKAMU JJIS
yesoBeka. L{eHTphl reHeTHYeCKOTO
pazHooOpa3us. Hukomait MiBaHoBHY
Baswios. Cenexiusi.
Kom06uHarmonnast u rubpuiHas

ceniekuus. I'eTeposuc.

BCTPCUHACMOCTH IIPpU3HAKA 1 aJ1JICJIA.

Cpe,ZIOBa}I HN3MCHYHMBOCTD ITPU3HAKA.

ICHOB KOJIMYCCTBCHHBIX ITPU3HAKOB.

[IpakTrueckoe 3agaHue
«YacToThl amnenei,
T€HOTHUIIOB U
(EeHOTHUTIOBY.
HccnenoBaTenbCcKui
MPOEKT «AHanu3
TEHETUYECKOU
CTPYKTYPBITIOMYISIIAN
(Ha OCHOBE 3aKOHa
Xapau-Baitnsepra)y.
PosieBas urpa
«3hPeKTOYTHIIIOUHOTO
ropJibIIIKay. PoneBas
urpa «EcrecTBeHHBIN
oTOOPY.
HccnenoBaTenbCKue
paboTHI
«MoaudukanronHas
W3MEHYUBOCTh PACTEHUM
B [IpeJieax Ballero
MECTa JKUTEIbCTBAY.
[IpakTrueckoe 3a1aHue
«ATPOHOMBI».
[IpakTrueckoe 3a1aHue
«["omoniornyeckue psabl
HacCJIEICTBEHHOM
N3MEHYUBOCTI.




CoxpaHuTh W W3Y4YUTh TCHBI,
yTOOBl MeHATH Oynymee. Kaxk
paBUIILHO XpaHUTh TCHBI.
Komnexkuun

T€HETHYECKUX PECYPCOB PACTEHU.
[IpakTukym u/unu
UCCJIeI0BAaTENbCKUNA TPOEKT:
Mertonbl KyJIbTUBUPOBAHHUS 1n Vitro
JUTSI COXpPAHEHHUS T€HETHYECKUX
pECYpPCOB PACTEHUM U ISt
YCKOPEHHOM CEJICKIINU
['eHeTUeCcKHE HEHTPHI B HALLIEH
ctpane. ['ne 3aHMMaroTCsl TeHETUKOU
Y TECHOMHUKOM ISl Hy’KJl CEJIbCKOIO

XO03SIH1CTBA.




MATEPUAJIBHO-TEXHUYECKOEOBECIIEUHEHUE

Metonuka oOydeHHs 1O TPOrpaMMe COCTOUT M3 COUETAHUS JICKIIMOHHOTO M3JI0KCHHUS
TEOPETUYECKOTO MaTepHalia ¢ HATISITHBIM MTOKAa30M WJUTFOCTPHUPYIOIIETO MaTepraia u
MIPUEMOB PEIICHUS MPAKTUICCKUX 3a7a4. OOydaromuecs 3aKperistoT MOTyIeHHbBIE
CaMOCTOSITEIILHOTO BBITIOJHEHUS MTPAKTUIECKUX PadoT. J{J1s pa3BUTHS TBOPUYECKOTO
MBIIIJICHUS ¥ HABBIKOB aHATMTHYECKOU JIEITeILHOCTH IIe1aror MPOBOIUT 3aHATHS 110
MPE3CHTAIMU TBOPUYCCKUXUITPAKTHICCKUXPAOOT,MO3TOBBICIIITYPMbI, HHTEIICKTYaJIbHbIE
UTPBI.

OpraHu3aIMOHHbBIE YCIIOBUS, TO3BOJISIONINE PEATM30BaTh COJAEPIKAHNUE TOTIOTHUTEITLHOM
oOpa3zoBarenbHOUporpaMMbl «bronorus. [ [poekTHO-HCCIe0BaTEIbCKASACATEITLHOCTD. »
NPEIIoIaraloT HaJudre 00opyaoBaHus eHTpa « Touka pocTay:

- U poBasIad0paTOPUAIIOOUOTIOTUY;

- IOMENICHUS, YKOMIUIEKTOBAHHOTOCTAHIaPTHBIM y4eOHBIMOOOPYI0BAaHUEMUMEOEITHIO
(mocka, mapThl, CTYJbs, IKa(]bI, JJIEKTPOOOECIICUCHUE, PAKOBHHA C XOJIOHON
BOJIOTIPOBOTHOM BOJIOM);

- MHKPOCKOTIIH()POBOIA;

- KOMIUICKTIIOCYABINOO0PY TI0BAHUS IS YICHHUSCKH X OTTBITOB;

- KOMIUIEKTrepOapreBIeMOHCTPAIIMOHHBIH;

- KOMIUICKTKOJIJICKIIMHIEMOHCTPAIIMOHHBIH(ITOPa3HBIMTEMAaM ),

- MyJIbTUMEIUMHOT0000pYI0BaHUSI(KOMIIBIOTEP,HOYTOYK, IPOEKTOP, PIIdII-KapThI,IKpaH,
CpellCTBA TEJIEKOMMYHHUKAIUU (JIOKAJIbHBIE IIIKOJIbHBIE CE€TH, BBIXOJl B MHTEPHET).

HunaktudeckoeobecnedeHuenpeIrnoiaraeTHaITnYueTeKCTOBPa3HOYPOBHEBBIX3aJaHUH,
TEMATUYECKUX TECTOB MO KAKIOMY pa3Jiely TeMbl, HHCTPYKUUN SISl BBITOTHEHUS
NPaKTHYECKUXPAOOT.

HNuTepHeT-pecypcesl

1 http://wwwe.sci.aha.ru/ATL/ra21c.htm—o6uonornyeckoepasznoobpasucPoccun.

2 http://www.wwf.ru—Bcemupusiiiponaaukoinpupoasi(\WWF).

3 http://edu.seu.ru/metodigues/samkova.htm—munrepret-caiiT«O0IIeCTBEHHBIEPECYPCHI
00pa3oBaHHS»

4 http://www.ecosystema.ru—-sKkoJIoTHaeCcKOe00pa30BaHUEICTC I3y YCHUCTIPUPOIBI
Poccun.

MeronunueckoeobecrnieueHue:
NudbopmarimoHHO-KOMMYHHUKATHBHBIECPEICTBA0OYICHUS
1 Kommbrotep

2 MynbTUMETUAHBIATIPOCKTOP

TexandeckoeocHaneHne(000pyI0BaHNE):

1 MukpocCKoTIIbI;

2 lludposasmabopaTopus;

3 O60pyn0BaHUEIISIOTTBITOBUIKCIIEPUMEHTOB.


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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