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COJIEPKAHUE

I[MosicHuTEe IbHAA 3alIMCKA

AKTyalbHOCTb M Ha3HAUEHUE TPOTPaMMBI

BapuanTs! peanu3zaiuu nporpaMmsl U (OPMBI IPOBEACHUS 3aHITHIA
B3anMocBs3b ¢ mporpaMMoi BOCTIUTaHUS

OcobenHocTtu padoTHI Megarora Mo nporpamme

Conep:kanue Kypca BHEYPOUHOM AeATeTbHOCTH

Moynb «Kak )KHBOTHBIC U PACTEHUS IPHUCITOCAOIMBAIOTCS» (IBOJIIOIIMOHHAS KOJIOTH)
5-6 xmaccel (34 yaca)

Moynb «OCHOBBI pacTeHHEBOICTBa» /-8 Kiaacchl (68 yacoB)

Moaynb «buorexHoaorun» 7-8 kinaccel (68 yacon)

Monaynbs «MosekyisipHble OCHOBBI (pu3uosoruu u papmakonorun» 9 kimacc (68 yacos)
Moayinb «MoeKysipHbIe OCHOBBI cesiekiun» 9 kimace (68 yacon)

IInanupyemble pe3yabTaThl 0CBOEHHS Kypca BHEYPOUHOI 1esiTeJIbHOCTH
JIM4HOCTHBIE pE3yIbTAThI

MeranpenMeTHbIE pe3yIbTaThl

[IpenMeTHbIE pe3yabTaThI

TemaTu4yeckoe NJIAHUPOBAHUE

Monaynb «Kak )KMBOTHBIC U PACTEHHSI IPUCIIOCA0TMBAIOTCSA» (IBOJIIOIIHOHHAS SKOJIOTHS)
5-6 kmaccer (34 Jaca)

Monaynb «OCHOBBI pacTeHHEBOACTBa» 7-8 Kiaacchl (68 yacoB)

Monynb «buorexHoaorun» 7-8 kinaccel (68 4acoB)

Monynb «MoJieKysipHbIle OCHOBBI (pr3rosoruu u Gpapmakoiorum» 9 kinacc (68 gacos)
Monynb «MonekyasipHble OCHOBHI cenekinumn» 9 kinacc (68 gacoB)



HOACHUTEJBHAS 3AIIMCKA

AKTYyaJIbHOCTh M Ha3HaueHue mnporpammbl. [Iporpamma paszpaborana B
COOTBETCTBUM C TpeOoBaHusAMH DenepasbHOr0 roCyAapCTBEHHOIO 00pa3oBaTEIBHOIO
CTaHJapTa OCHOBHOrO o0OIIero o0Opa3oBaHMs, OPUEHTHUPOBAHA Ha OOecreyeHue
WHIUBUIYAJIbHBIX TMOTpeOHOCTEH OOydYalomMXCs W HampaBlieHa Ha JIOCTHKEHUE
IUTAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrPaMMbl OCHOBHOTO 0011er0 00pa3oBaHUs C
y4eToM BbIOOpa Y4YaCTHHUKAMH OOpa30BaTENbHBIX OTHOUIEHUH KYpCOB BHEYPOUHOM
JEeSATETBHOCTU. DTO MO3BOJISET 00ECIEUUTh EAMHCTBO 00s13aTenbHbIX TpeboBaHui GI'OC
BO BCEM IPOCTPAHCTBE IIKOJBHOIO OOpa3oBaHUs: HE TOJBKO Ha ypOKE, HO U 3a €ro
npenenaMu.

AKTyaJIbHOCTh ~ pealiu3allid  JaHHOW  TporpaMMmbl  OOYyCIIOBJIEHA  CaMOM
0COOEHHOCTBIO MTPOEKTHO-UCCIIEIOBATENBCKON NEATEIbHOCTH. JTa ACSTENBHOCTD JIEKHUT
B OCHOBE MI03HABATEJILHOTO MHTEpeca peOeHKa, SBJISETCS 3aJI0rOM YMEHUS IUIAHUPOBATh
TMo0BIe IEMCTBUS U BaKHBIM YCJIOBUEM YCIICIIHOM peanu3anuu ujae. JIroObie n3MeHeHus
COBPEMEHHOr0 O0OIlecTBa CBsSI3aHbl C NPOEKTAMU U HCCJICJAOBAHUSIMU — B Hayke,
TBOpUYECTBE, OM3HECE, OOIIECTBEHHOM XU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTU oOO0ydaromierocs: ABiseTcss (HOPMUPOBAHME OCHOBHBIX HABBIKOB IMPOEKTHO-
UCCJIEA0BATEIBCKOM 1S TENTbHOCTH.

[Iporpammoii npegycMoTpeHO (QOPMUPOBAHUE COBPEMEHHOTO TEOPETUUYECKOTrO
YpOBHS 3HAHUW, a TaKkKe U MPAKTUYECKOro OmbiTa paboThl ¢ JabOpaTOPHBIM
00OpyZI0OBaHMEM, OBJIAJICHUE MPHEMaMHU HUCCIIENOBATEIbCKON NESITeNIbHOCTH. MeTo bl
OopraHu3anudd  00pa30BaTENbHOW W  HAYYHO-HCCIIENOBATEIBCKON  JESTEIBHOCTH
npenycMaTpuBaoT (HopMupoBaHHE y OOy4YarOMIMXCS HECTaHJAPTHOTO TBOPUYECKOTO
MBIIIJIEHUS, CBOOOIBI CAMOBBIPAKECHHS M HHAUBUAYATbHOCTH CY>KICHUH.

Jlnst mojmHOro yd4eTa MOTPEOHOCTEH ydalluxcsi B MporpaMMme HUCIOJb3yeTcs
muddepeHIUpPOBaHHBIA MOAXOA, YTO CTUMYJIUPYET YyYallerocs K YBEIUYCHHIO
MOTPEOHOCTH B MHIUBUYyaIbHON, MHTEJUICKTYalIbHON U MTO3HABATEIbHOMN JACATEIHLHOCTH
Y pa3BUTHIO HAYYHO-UCCIIEIOBATEIbCKUX HAaBBIKOB. [[porpaMma craneT BOcTpeOOBaHHOM
B IIEPBYIO OYepeab IMIKOJbHUKAMH, KOTOpPbIE HMEKT CTOWKMH HMHTEpeC U
COOTBETCTBYIOIIYIO MOTHUBALMIO K U3YYEHUIO NIPEAMETOB €CTECTBEHHO-HAYYHOI' 0 LIUKJIA,
€CTECTBEHHBIM HAyKaM U TEXHOJIOTHSIM.

B moapocTkoBOM BO3pacTe ydamuecs NposBIISIIOT CBOK 3aMHTEPECOBAHHOCTD B TOM
WIM WHOM 00acTh 3HAHWW, HAYYHOM HANpPABICHHH WIH MPOQPECCHOHATBHON
AesTenbHOCTH. TakuM 00pa3oM MPOMCXOAUT (HOPMHUPOBAHME TO3HABATEIBHOUW U
po(heCcCUOHANBHON COCTABISAIOIIEH JTUYHOCTH, TIOMOTaeT ydaluleMycsl B ONpeIeIeHUN
Oy yIero )U3HEHHOIO MYTU U B NPO(ECCHOHAIBHOM BBIOOPE MOCIE OKOHYAHUS IIKOJIbI.
[Tono6HOro poJa 3aMHTEPECOBAHHOCTD CTUMYJIMPYET NOCTOSHHOE JKEJTaHUE IIKOJIbHUKA
K TMO3HaHUIO HOBOI'O, PACIIMPEHUIO U YIIIYOJIEHHI0 COOTBETCTBYIOUIMX 3HAHUM, U



MOJIYYCHUIO HOBBIX B TOM YHCJIC NPAKTUYCCKUX HABBIKOB, a TaKXe MOTHBUPYET
yyaierocst Ha npo(pOpHUEeHTALHIO.

[Iporpamma HaieneHa Ha TMOMOIIL PEOEHKY B OCBOCHHU OCHOB OpraHU3AINU U
OCYUIECTBJIEHUSI COOCTBEHHON MPOEKTHO-UCCIEA0BATENbCKON AESATEIBHOCTH, a TAKXKE B
MPUOOPETCHUH  HEOOXOTUMOTO  OmbITa JJIsi  PabOTBI  HAJX  WHIUBUIYATbHBIM
HCCIIeIOBAHUEM WM MpoekToM. [Iporpamma moMoxeT MIKOJLHUKY B OoJiee TIIyOOKOM
M3YYCHUU MHTEPECYIOMIEH ero 00JIacTH €CTECTBEHHBIX HAYK, a TaK)Ke B MIPUOOPETCHUHN
BOKHBIX COIMAIBHBIX HAaBBIKOB, HEOOXOMUMBIX I MPOAYKTUBHON CONMATU3AINHA U
(dbopMHUpOBaHUS TPAKIAHCKON TTO3UITUU:

[] HaBBIKA  CAMOCTOSITCJIBHOTO  PEIICHHS]  aKTyaJdbHBIX  HCCIICIOBATEIBCKHUX
WIK TPAaKTHYECKUX  3a7a4, BKJIIOYAIONIETO B  ce0d yMEeHHE  BHUACTh U
aHAIM3UPOBATh TPOOJIEMBI, HYXKJIAIOIIMECSd B  PEHICHWHM, YMGHHE JIETaIbHO
npopabaTeiBaTh W PEaTU30BBIBATH CIIOCOOBI pa0OTHI C HUMH, YMEHUE IJIAaHUPOBATH
COOCTBEHHYIO paboTy U CaMOCTOSITEIbHO KOHTPOJUPOBATh CBOE MPOJBUKEHUE K
KEJIaeMOMY Pe3yJIbTary,

] HaBBIKA TCHEPUPOBAHHS U OPOPMIICHHUS COOCTBEHHBIX HWJCH, OOJCUYCHHS WX B
yII0OHYIO JJI pacupocTpaHeHus: GopMmy;

] - HaBBIKA YBAXHUTEJIHHOTO OTHOIICHUS K UY>KUM B3IJISLIaM U UAesiM, 0OPMIIEHHBIM
B paboTax JApyrux JrofeHd, APYruxX aBTOPOB — BIAJENBIEB HHTEIUIEKTYyaIbHON
COOCTBEHHOCTH,

] HaBbIKA  MyOJWYHOTO  BBICTYIUIEHHS  Teped  OOJBIION  ayIuTOpHEl,
apryMEHTHUPOBAHMUSI W OTCTaWBAHUS CBOEM TOUYKM 3pEHHS, OTBETOB HA BOMPOCHI
CBEPCTHUKOB U B3POCIBIX, YOSKICHUS JAPYTUX B CBOCH MpPaBOTE, MPOJABUKEHUS CBOUX
UIEN;

] HaBbIKa paboThI co CHeUaTN3uPOBAaHHBIMHU KOMITbIOTEPHBIMU
nporpaMmamu, J1abopaTopHbIM — OOOpYAOBaHHEM, TEXHUYECKHMMH YCTPOMCTBaMH,
OuOMMOTeUHBIMU (POHIAMH ¥ WHBIMA PECypCaMH, C KOTOPBIMH MOXKET OBITh
CBs3aHa MPOEKTHO-UCCIIEIOBATENbCKAS NEATEILHOCTD IIKOJbHUKA.

Kpome Toro, pabora mIKOJTBHUKA HAJ TPOEKTOM WM HCCIEAOBAaHUEM OyneT
CIIOCOOCTBOBATH M PA3BUTHIO €TO aJICKBATHOW CAMOOIICHKH.

BapuanTtbl peanu3zanuu nporpamMMbl U (pOpMbI POBeIeHUS 3AHATHI.

JlanHast mporpamMma paccuuTaHa Ha pabOTy CO IIKOJIbHUKaMH 5-9 Kiaccos.
[legarory BaykHee akIEHTHPOBATh CBO€ BHIMAaHUE HE CTOJHKO Ha Ka4eCTBE pe3ysbTaTa
MPOEKTa WIIM UCCIIEIOBAHUS, CKOJIBKO HA TOM, YTOOBI YUAIIHIACS MOIyYasl 3HAHUS B TOM
YHCIIC U Yepe3 BHITTOJIHCHHE MPAKTHIECKOTO 3a/IaHMsI, 1€l BBIBOJBI M YMO3AKITIOUCHUS
HAa OCHOBAaHWH CBOETO WCCIEOBaHUS, YYWICS CpPaBHUBATH €ro pe3yibTaThl C
TEOPETHUECKUM MATePUAJIOM U UCCICAOBAHUSMHU APYTHX MIKOJIHHUKOB. Takum oOpazom,
IITKOJIBHUK OCBOUT OCHOBBI ITPOEKTHO-UCCIICIOBATEIIHCKON JEATEILHOCTH U MTPHOOpeTeT
HaBBIK KPUTHYECKOTO OTHOIIEHUS K MaTepHuary.



[Iporpamma pa3zbuta Ha MOIAYJIH, KOTOPBIE MOTYT OBITh HMCHOJB30BaHbI JUOO
YacTHU4HO, JiMOO monHocThio. Tak wmonynb «Kak JKMBOTHBIE U pacTeHUs
MPUCTIOCAOIUBAIOTCS» (PBOJIFOIIMOHHASL 3KOJIOTHS) MPEANONaraeTcsl Uisi U3y4eHusl B 5
wim 6 kimacce B TedeHue oxHoro roma (34 waca B rom). Moaymu «OCHOBBI
pacteHueBoAcTBa» U «buorexHonorus» paccuutaHbl Ha 68 yacoB M MoOryTr OBbITh
peain30BaHbl B TeueHUH 2-X JjieT (mo 34 yaca B roja) wiu B TeueHuu 1 rozga (68 yacos B
ron). Bo BTopom ciydae BO3MOXHO MPOXOXKAeHHE o00oux Mojayier («OCHOBBI
pacTeHneBoCTBa» B 7 win 8 kiacce, «brnorexHomorun» B 7 win 8 kitacce). AHAJIOTHYHO
Moy «MoneKyJspHble OCHOBBI (PU3MOJNIOTUU U papmakosorum» u «MoleKyspHble
OCHOBBI CEJIEKIIMN» pacCUYUTaHbl Ha 68 yacoB U MOT'YT OBITh PeAIN30BAHBI B TCUCHUH 2-
x jeT (mo 34 yaca B rox) win B Teuenun 1 ronga (68 vacos B roa). Bo BTopom ciaydae
BO3MOXXHO MPOXOXKIACHHE 000MX Moayiei («MoyiekyisipHble OCHOBBI CEJCKIUU» B 8
Kinacce, «MoJeKyIspHbIe OCHOBBI ()M3MOJIOTUH U (hapMakoiorum» B 9 Kiacce).

MOXXHO pEKOMEHJ0BaTh HCIONB30BaTh MONynH «Kak >KMBOTHbIE W pacTeHUs
npucnocabiuBaoTcs», «OCHOBBI pacTeHUEBOJACTBa», «MOJEKyIsIpHbIE OCHOBBI
CEJICKIIUM» B KAYECTBE HEMPEPBHIBHOTO 00pa3oBaTebHOro ukia (5-9 kiacc no 1 gacy B
HEJeNI0) IS KIAcCOB arpoOMOTEXHOJOTMYecKol HampaBieHHOCTH. Moaymn «Kak
KUBOTHBIC M PAaCTCHHUS IMPHUCIIOCA0MBAIOTC», «bHoTeXHONOTHIY» M «MOJEKYISIpPHbBIS
OCHOBBI (DU3MOJIOTUU U (PApMaKOJIOTUMY» B Ka4eCTBE HEMPEPHIBHOTO 00pa30BaTEIHLHOTO
mukia (5-9 kimacc mo 1 vacy B Hemenr) JUis KJIACCOB OHMOTEXHOJIOTHYECKOTO HIIH
MEIUIIMHCKOTO HaIllpaBJICHUM.

B3aumocBsa3p ¢ nporpammou BocnuTaHus. [IporpamMmma Kypca BHEYpOYHOM
JEeSATENBHOCTH pa3paboTaHa C y4YeTOM PpEKOMEHIAlUd TPUMEPHON MPOTrpaMMbl
BOCIUTAHUS, YUUTHIBAET IICUXOJIOTO-TIEarOTHYeCKUE OCOOCHHOCTH JaHHBIX BO3PACTHBIX
KaTeropuii. ITO MO3BOJISIET HA MPAKTUKE COCAMHUTH OOYYAIONIyI0 U BOCHUTATEIbHYIO
JEeSTEBHOCTD Tejarora, OpUEHTUPOBATh €€ HE TOJIBKO Ha MHTEIUIEKTYaJIbHOE, HO U Ha
HPAaBCTBEHHOE, COLIMAIBHOE Pa3BUTHE peOeHKA. DTO MPOSBISAETCS:

] B NMPUOPUTETE JIMYHOCTHBIX PE3YJbTATOB peaju3alliy MPOrpaMMbl BHEYPOUHOU
NEATENbHOCTH, HAIIEAIINX CBOE OTPAKEHUE U KOHKPETU3AIUIO B TPUMEPHON IpOrpaMme
BOCIIUTAHUS,

[J B BO3MOXXHOCTH KOMILIEKTOBaHHUSl PAa3HOBO3PACTHBIX TPYII [Ji1 OpraHu3aluu
mpoOPUEHTAITMOHHOW  JEATEIPHOCTH  IMKOJIHHUKOB, BOCIUTATEIHHOC 3HAYCHUE
KOTOPBIX OTMEYAETCSl B IPUMEPHOIM TporpaMMe BOCIIUTAHUS,

1 B UWHTEpaKTUBHBIX (OpMax B3aHITHH [JIs IIKOJLHUKOB, OOECIICYUBAIOIINX
OONBIIYI0 WX BOBJICYCHHOCTh B COBMECTHYIO C T€JaroroM W JPYTUMHU JIE€TbMHU
JEeATETBHOCTh U BOBMOYXKHOCTh 00pa30BaHMs HAa €€ OCHOBE JIETCKO-B3POCIIBIX OOIIHOCTEH,
KJIIFOUEBOE 3HAYEHHE KOTOPBIX [Jii BOCIUTAHUS TMOJYEPKUBACTCS MNPUMEPHOU
IPOrpaMMONn BOCIIUTAHUS.



Oco0enHocTH Pa0OTHI YUYHTEIS 110 MPOrpamMme. 3a1ada y4YuTeas COCTOUT B TOM,
4TOOBl  COMPOBOXKJAATh Hpouecc MNpodecCHOHATbHOM OpUEHTAlMU  IIKOJbHUKA,
packpbiBas MOTEHLUAI KaXKIOr0 4epe3 BOBJIEUEHUE B MHOTOOOpa3HYIO NEATEIbHOCTB,
OpraHU30BaHHYIO B pa3HbIX (hopmax. [Ipu 3TOoM pe3ynbTaToM paboThl YUUTENS B IEPBYIO
ouepeib SBISIETCS JIMYHOCTHOE pa3BUTHE Yydailerocs. JIMYHOCTHBIX pe3yibTaTOB
YUUTEIb MOXET JOCTUYb, yBIIEKash YYEHHKAa COBMECTHOH M WHTEPECHOM MM OOOUM
NEeSATENbHOCTbIO,  YCTAaHaBIMBasE  BO  BpeMs  3aHATUH  J00poOXkKenaTesbHYIO,
MOJIEPKUBAIOLYIO0 aTMOC(hepy, HachIllas 3aHATHS LIEHHOCTHBIM COJIEP)KaHUEM.

[IpumepHas cxema NpoBeEHUS 3aHATHH IO MporpamMme:

1. OObscHeHHE TEOPETHUECKOT0 MaTepuasa rno Teme.

2. TloaroroBka K SKCIEPUMEHTAIBHOMY 3aHSTHIO, OOCYXJEHHE OOBEKTOB JJis
NPAKTUYECKOTO 3aHATHS.

3. IIpoBeneHue MpakTUUECKOTO 3aHATHS — OCHOBHAS 3aJlaya OCBOCHHE METOJI0JIOTMHU
JAHHOTO DKCIIEPUMEHTA.

4. Tlo OKOHYaHWU MPEMIOKHUTH JACTAM, KOTOpbI€ 3aWHTEPECOBAINUCH JaHHBIM
HKCIEPUMEHTOM, Pa3BUTh €r0 B HCCIEN0BATENbCKUM MpoeKT. /[t 3Toro HeoOXoaumMo
0o0CyIUTh OOBEKTHI, KOTOpPbIE YYEHUK OyIeT HCCleNoBaTh, COCTABUTh ILJIaH
HKCIEPUMEHTA.

5. IloMoub yueHUKY IPOaHAIU3UPOBATh PE3YIbTATHI SKCIIEPUMEHTA.

OneHuTb pe3ynabTaThl MPOEKTHO-UCCIEA0BATENbCKON NEATEIbHOCTH IIKOJIBHUKOB
MOKHO B IIpOlLleCcCe 3alllUThl MMM CBOMX pabOT B paMKax UIIKOJBbHON HaydHO-
NpPaKTUYECKON KOH(epeHIUH.

Hcnoab3yemoe 060py10oBaHie HA 3aHATHAX Kypca:
1. Hudposas nabopatopus s mkoabHUKOB 1o Ononoruu CT JII[M-16
2. lludpoBoit MUKpOCKOTT

3. HoytOyk



COJIEPKAHUE KYPCA BHEYPOUHOMH JEATEJbHOCTHU

Monyab «Kak JKHBOTHbBIE M PACTEHHSI TPHCIOCAGINBAIOTCH» (IBOJTIOMOHHAS
aKo0JI0rHA) 5-6 Kiaccel (34 yaca)

1. Mbwt uccnedyem scuevte 0ovexkmot (6 uacoe)

CBoOlCTBa M CTPOCHHME JKHMBBIX OpraHuU3MOB (CTpoeHHEe KIeTKH). Bua, ocobObp —
OpraHuM3M Kak eauHas cucrema. Amantarnuu (nmpucnocodnenus). [ToHsaTre romeocrasa
®KUBOTr0 opranuzma. CrocoOsl ero nojaepKkaHusl.

[lonsatue BapuwaTuBHOCTH TIpu3HaKa. MccnenoBarenbckue pabotel «Bce
(cunHuIBl, OCIKH, Oepe3bl U T.J.) OIMHAKOBBIC? DOTOKBECTY.

OrpanudeHuss Mopdojgoruueckux u ¢uznogorndyeckux aganrtauuii. I[louemy
OpraHU3Mbl HE CTAHOBATCA OCECKOHEUHO OOJIBIIMMH, MaJICHBKUMH, BCESIHBIM.
[IpakTuyeckast pabora «CocTaBisieM KHUTY PEKOPIOB PACTCHHUM U KMBOTHBIX HAIIErO
Kpasi».

2. Bausnue oxkpyacarowieii cpeosl Ha scugble opzanusmol (12 uacoes)

dakTopsl OKpyKarmomiei cpeabl (a0MoTHUEeCKHe, OMOTHYECKHE, aHTPOIOTrECHHBIE).
[Ipumepbr  abuoTMyeckux  (PaKTOpPOB, OKa3bIBAIOIIMX OCHOBHOE BIHMSHHE Ha
KUBHENCATEIbHOCTh  KUBBIX  OpPraHM3MOB.  TEMIIEpaTypa, CBET,  BJIAXKHOCTb.
[Ipaktuueckoe 3ansitue «L{Bet u Tero» (KyOMKH JbAa B3BECUTD, MOJOKUTH B YallIKU
[letpu Ha pasHouBeTHYIO Oymary, depe3 30 MUHYT B3BECHTHh 3aHOBO — KTO OBICTpee
pacrasn). [Ipaktuyeckoe 3ansaTue «YTo pacTBOpsieTcs B BoAe» (IKcepuMeHT <« Kuakuit
nom»). Ipaktrueckoe 3austue «{uddysus BemecTB B Boae (pacTBOPHI)», «JIBHKCHHE
pacTBOpoB 1o IBeTKy». Ilpakrtmueckoe 3amstue «Jlem mmaBaer B Bome (aicOeprw,
3amep3aHue BogoeMoB)». [IpakTuueckoe 3ansTue «Jleg mpu 3amep3aHuu paclupsieTcs»
(paspymieHue kaMHs (TOYBOOOPAa30BaHUE), 3aMEP3aHHE KICTOK).

OcCHOBHBIE  3aKOHOMEPHOCTHM  TPHUCIOCOOJIGHHS]  JKMBBIX  OPraHU3MOB K
abuotnyeckum (akrtopam. [IpucrnocoOnaeHUss K OCHOBHBIM aOMOTHYECKUM (haKTopam:
TEMIIepaTypa, BIaXXHOCTh U cBeT. [IpakTuueckoe 3ansatue «lllyba» (KyOuku Ibaa
3aBEpHYTh B pa3HbIii MaTepua, B3BecuTh). [IpakTrueckoe 3ansatue «I [IurmeHTo» (MOXHO
pa3enuTh Ha BaTMaHe Kpacutenn u3 QuomactepoBy». [Ipaktuueckoe 3anstue «Kak
KUBOTHBIE IJIABAIOT B BOJIe» (DKCIIEPUMEHT C MUIETKOM ).

UccnenoBarenbckue paboTel «BrnusiHue cBeTa (Ternsa, BIaKHOCTH, COCTaBa MOYBHI)
Ha pacTCHHS B €CTECTBCHHBIX WM HMCKYCCTBEHHBIX YCIOBHAX» (Ha JOCTYITHOM
MaTepuaie).

3. Bzaumooeiicmeusn rscuswvix opzanuszmoe (4 uaca)

buotnueckue (bakTophI. 3aKOHOMEPHOCTH pa3BUTHUS ME>KBH10BBIX
B3aUMOOTHOIIeHUN. KoaBomonus (XUIHUK-KEPTBA; Mapa3UT-XO35IMH) ODBOJIOLHUS
ctpareruii qoObiBaHus nuiu. CounanbHOCTh. Bupsi-BceneHubl. [lepeyens pacteHuii-
Bpenuteneid. Uccnenoparenbckass paborta «HaOmrogeHuss 3a B3aMMOOTHOIICHUSIMU



KUBOTHBIX MIPU JOOBIBAHUU MUY (KOPMYIIKH JJIS IITULL, JIJIs TOPOJCKUX WIIH CETBCKUX
KUBOTHBIX). BeO-kamepni». MccnenpoBatenbckas pabora «PacmpocTpaHeHue BHUAOB-
CHUHAHTPOIIOB B HAIIIEl MECTHOCTHY.

4. Yenoeex 6 sncuznu pacmenuii u y3cusomnwix? (6 uacos)

AnTponorennsie paxkTopsl. [IpaBaa i, 4To NEPBOOBITHBIE JIIOAH KUIU B TApMOHUU
¢ npuponoi. OIOMallHUBAaHUE U NPUPYUYEHHUE )KMBOTHBIX M PACTEHUI. 3a4eM CHacaTthb
BBIMHUPAIOIIUE BUJBI, KaK 3TO JenaTh. KyiabTypHble pacTeHUs M UX JAUKHAE TPEIKU.
[louemy BaxkHO MX cOXpaHATh. PazHoOOpa3ue KyJlbTYpHBIX PACTEHUN M MX 3HaYEHUE B
KU3HU yenoBeka. KpacHas kaura Bameid reppuropun. Oco60 oxpaHsemMble TEPPUTOPHH,
3anoBenHUk Poccunm u mupa. Ilpaktudeckas pabora «PasnooOpasue KynbTYpHBIX
pPAcTEHHI B BallleM PETUOHEY.

HccnenoBarenbckas paboTa «BnusHue aHTpONOTreHHBIX (AKTOPOB Ha Pa3BUTHE
pacTeHuii B ropojie/HaCceICHHOM MTyHKTE.

Okckypeusi/mpaktuyeckas pabora «OOIIT B BamieM perMoHe — YHUKAIbHBIC
00BEKTHI IPUPOABDY.

5. Ikonozuueckue numu (6 uacos)

buochepa — onHa u3 BaxHeHmmx obonouyek 3emi. UTO Takoe «IKOJIOTHUECKUe
HUIIM» U Kak oHU ¢opmupytorcs? dopmupoBaHue 3HaHUN 1O OMOPa3HOOOPA3UIO
KU3HEHHBIX  (QOpM,  TOBENEHYECKHX  NPUCIOCOOJICHUH,  MoaupUKauOHHAS
M3MEHUUBOCTD (Ha 0a30BOM YpOBHE). PacTutenbHbIe cOOOIIECTBA U UX THIIBL. Pa3BuTHE
Y CMEHBI PACTUTENIBHBIX COOOIIECTB.

HccnenoBarenbckue pabOThl «DKOJIOTMUECKHE HUIIM BOKPYr TeOS — OmNMUcaHue
dakTopoB OKpyxKawiei cpenb». HcciemoBarenbckue paboTel «DeHomornyeckue
HAOJTIOICHUS .

MonyJib «OcHOBBI pacTeHHEBOACTBA» 7-8 Kj1acchl (68 yacoB)
1. Beeoenue 6 pacmenueeoocmeo (2 uaca)

Yro-Takoe pacTEHUEBOJACTBO. OCHOBHBIE (DAKTOpPHI BBIPALMBAHUS PACTCHHIA.
Hcrtopust pa3BuTust arpoXuMuUeckux 3HaHuil (padotel M.B. Jlomonocosa, FO. JInbuxa,
Byccenro, B.B. [lokyuyaeBa, K.A. Tumupszena, I1.A. Kocteruesa, J[.H. [Ipsuumnnkosa
u ap.). llpaktuaeckas pabora «bouka JInOuxa».

2. Azpomexnuueckuit 3xcnepumenm (6 uacoe)

[IpaBuiia MOCTAaHOBKM arpo’KcnepuMeHTOB. IlocTaHOBKa 3KCIEPUMEHTOB C
pacteHusiMu. BbIOOp TEMBI, COCTaBlIEHHWE THIOTE3bI, 1IN U 3a7a4 dKCIEpPUMEHTa TI0
BBIPAIIMBAHUIO PACTEHUH B KOHTPOJUpPyeMoul cpene. KOHTpoiau, HOBTOPHOCTH,
npoBefieHne dKcrepuMeHTa. [lnanupoBanue »skcrepuMenTa. OlieHKa pe3yJabTaToB
skcnepumenTta. UccnenoBarenbckas pabota «®DakTopel, BIMSIONIUE HA MpPOpacTaHHE
ceMsH (POCT IPOPOCTKOB)».

OcBOeHME TEXHOJOTHH KPYTJIOIOJIMYHOTO BRIPAIIMBAHUS CAIATOB U MUKPO3€JICHU



B KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX YyCJIOBUsAX. COOp YCTAaHOBKHM JJIsi BbIpalllMBaHUs
PaCTEHHI B KOHTPOJIMPYEMBIX YCIOBHSIX.
3. Ponb xumuueckux rnemenmos ¢ numanuu pacmenuii (20 uacos)

Bopa. PactBop. BeITsSKa. AHMOHBI, KaTHOHBI, JJIEKTPONPOBOAHOCT M pH
pactBopa. Posib XUMUYECKHUX DJIEMEHTOB B IUTaHUU pacTeHUi. [lorydyenne nurarenbHbIX
BelecTB pacteHusiMU. [IpakTuueckas pabota «Cxembl MUTATEIBHBIX PacTBOPOB. Pacuer
7103 yIOOpeHui JUisl MUTATENbHBIX PACTBOPOBY.

YaoOpeHusi: oOpraHu4eckue, MUHEpalbHbe, MHKPOOUOJIIOrHYecKue. Tl
NUTAaHUS pacTeHui. BosmymiHoe M MuHepajdbHOE (KOpPHEBOE) IHMTAaHUE PACTCHUM.
TpaHCcnOpT NUTATENBHBIX BEIIECTB PACTEHUM: BOCXOIAIIMA W HUCXOIAIIUA TOK.
Baxmneiiue kanuiineie, pochopHble U a30THBIE yao0peHus, ux cBoictsa. [IpocTbie u
cinoxHble ynoOpenus. Ilpaktuueckas pabora «[IpaBuna cmemmuBaHusg yIOOpEHUID»
[Ipaktuueckas padota «[lutaHue pacTeHUii: TEXHOJIOTUSI PUTOTOBIECHUS MTUTATEIbHBIX
PacTBOPOB ISl Pa3HBIX KYJIbTYpP».

PocT u pa3BuTHe pacTeHMil: 3Tambl OHTOreHe3a, (PaKTOpPbI, BIUSIONUIME HA POCT
pacTeHuil: CcBeT, TyCTOTa IMOCaAO0K, mnuranue, cyocrpar. IlpakTudeckas pabdora
«MOHUTOPHUHT MUHEPAJIBHOTO TUTAHUS PACTEHUI».

Oco0eHHOCTH MUTaHUS PAcTeHUH a30TOM. A30T M €ro 3Hau€HUE B JKHU3HU
pacreHuil. @opMBI a30Ta U UX IIPEBPALIECHUE B IIOYBE.

HcTtounuku ¢pocdopa nis pacrenus. 3HaueHue pochopcoaepralux coeInHEHuN
B KJIeTKe. Poib Makposprudeckux coeuHeHui pocdopa B S3HEPreTHIECKOM 0OMEHE.

BnausHue kamus Ha (u3nueckue CBOWCTBA NPOTOIIa3Mbl, Ha (HEepMEHTHI
YTJI€BOJOPOIHOTO OOMEHa, CUHTE3 OenkoB U ap. Posb kanus B moaaep:kaHuu HOHHOTO
OanaHca B TKaHsX, B IIpoLEccax CaMOperyIsum.

PerynstopHas u cTpykTypooOpas3oBaTeibHasi poJib KajblUsl. Y4yacTHE B
00pa30BaHUM KJIETOUHOM CTEHKH, MOAJEPKAaHUU CTPYKTYPhl MEMOpPAH U PEryJslus ux
IIPOHUIIAEMOCTH.

3HaueHrWe MarHus B MeTabonau3Me pacTeHwil. MarHuil B cocTaBe XJjopoduiuia,
CXOJICTBO XJIOpO(MIIJIa U TeMOTjo0MHA KaK CBHJIETEIbCTBO €IMHCTBA OPraHUYECKOTrO
MHpa.

Cepa 1 ero OCHOBHBIE COEIUHEHUS, UX POJIb B CTPYKTYPHON OpraHU3ally KIETKH,
y4aCTHE B OKUCIIMTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIMX.

MukpoaneMeHTsl. [lpencraBieHuss 0 poJM MHKPO3JEMEHTOB B MeTa0oIM3Me
pacteHnil. OCOOEHHOCTH TOCTYIJICHUS MHKPOIJIEMEHTOB B pacTeHus. CHHEprusMm u
AHTAarOHW3M DJIEMEHTOB IIUTAHUS PACTCHUM.

PacturenpHas QuarHocThka M METOJbl HMACHTU(PUKALMK HEIOCTATKa/M30bITKA
anemeHTOB nuTanus. [Ipakruueckas padota «PacTurenbHas TMarHOCTUKA».

Uccnenosarenbckas padora «O1ieHKa COCTOSIHUSI KOMHATHBIX pACTEHUM, paCTEHUI
Ha IIKOJBHOW TEPPUTOPHH, YCTAHOBKA MPUYUH ITATOJOTUYECKUX COCTOSHUM (mpu



HAJTMYUH ).
HccnenoBatenbckas pabdora «OIleHKAa BIMSHUS Pa3IUYHBIX 3JCMEHTOB Ha
COCTOSIHME pacTeHHI (COCTABICHUE PA3TUIHBIX ITOJTKOPMOK)».

4. Pecynamopwl pocma pacmenuii. 3awuma pacmenui (4 uaca)

[TonsiTue o perynsTopax pocta pacreHuidl. CTUMYJISATOPHI pocTa — (GUTOrOPMOHBI
(aykcuHBI, rTHOOCPEIUTUHBI, IMTOKMHUHBI). IHTHOUTOPBI pocTa pacTeHuii: 1. mpupoHbIe
(abcum3oBasi KUCIIOTa W HEKOTOpbIe (DEHOJbHBIC BemlecTBa (MKyMapoBas, KOpUYHAas,
CaNMIIMIIOBAsA K-Thl), 2. CHUHTETHYeCKUuEe (MOp(QaKTUHBI, pEeTapJaHThl, Ae(OIMAHTSHI,
JNECUKaHTbI, repounuabl). OUTOMOHUTOPHUHI UM OLIEHKa COCTOSIHUSI PAaCTEHHI.
CoBpemeHHble cniocoObl MoHUTOpUHTa. IIpakTuyeckas pabora «DUTOMOHUTOPUHT U
OLIEHKa COCTOSAHUS pacTeHuid. COBpeMEHHbIE CIOCOOBI MOHUTOPUHTAY.

UccnenoBarenbckas pabora «BnusiHue rerepoaykcuHa Ha npopactanue (poct Ha
Pa3HbIX CTAJUAX, B PA3HBIX YCIOBUAX) PA3IUUYHBIX PACTEHUNY.

3amura pacTeHUH OT BpeauTeseil: ocHOBBI Ouomeroaa. [IpakTuueckas pabota
«/HCeKTapuu: MpaBUIa U YCIOBUS pa3BEIACHUS MOJIE3HBIX HACEKOMBIX).

5. Boonasa, necuanasa u nougeHHaA Kyiabmypol, UX NPUMEHEHUE 8 8bIPAUUCAHUU
pacmenuii. Qusuonozus pacmenuii (8 uacos)

BoaHas, nmecyaHass ¥ NMOYBEHHAs KYJbTYpbl, UX INPUMEHEHHE B BBIPAIUBAHUU
pactenuii. [IpoBenenne Boabl B KopHe U cTebne pacteHuil. [Ipaktuueckas pabota
«KopHEBOE HaBICHUE.

BonHplii pexxuM pacTeHWi: CTpOSHHE YCTBUIL. (DAKTOPHI, BIHSIONINEC HA HX
PACKpBITHE U 3aKpBhITUE. 3HAUCHUE MEXAaHNW3Ma PETYJISALNY HCTIAPEHUS BJIard PACTEHUEM.
[Ipaktuueckas padota «[IpuroroBiaeHue npemnapara yCTbUI] METOJIOM CIICTIKA».

UccnenoBarenbckue paboThl: «BrusHuE yCIOBUN COJepKaHUS pPACTCHUN Ha
KOJINYECTBO YCTHUID.

doTocuHTE3 — YHHKaJIbHBIN Tpolecc pacTteHuid. TemHoBass U cBeTtoBast ¢asbl
¢dotocunTe3a. 3HaueHue GOTOCUHTE3A JJIsl KUBBIX opranu3mMoB. [Ipaktuueckas paboTa
«DyHKIMOHANbHAS  JMATHOCTMKA PACTEHHMM 1O AaKTUBHOCTH  XJIOPOILIACTOB»
UccnenoBarenbckasi pabora «Ompenenenne xmopodhmwmna A wu b, omenka
(OTOCHHTETHYECKON aKTUBHOCTH PACTEHUH U (DaKTOPOB, BIHSIONINX HA HEE.

@akTopbl POCTa PACTEHUN: BO3AYX M a’pauusd. [log3zeMHOe AbIXaHWE PaCTECHUU:
COCTaB MOYBEHHOrO BO3AyXa, ra3zoo0MeH. ['a3000MeH 1pu  OeCOYBEHHOM
BeIpamuBanun. [Ipaktnyeckas pabora «Asparmusa, CO2 u O2. JIpixaHue pacTeHHII.
[IpakTrueckast paboTa «J[pIXxaHHe PACTEHU: OIIEHKA UHTEHCUBHOCTHU JbIXaHUS PACTECHUI
U IUIOJOBY.

HccnenoBatenbckue padoThl: «BiusHue crmocoba BbeIpaniuBaHus (cocTaBa
MUTATEILHOW CMECH, CXEMbI BHECCHHS) HA POCT W Pa3BUTHS PA3IUMYHBIX PACTCHHUI».



6. Kynemypusie pacmenus. Cospemennvie acnekmul cenexyuu (20 uacoes)

Kak dyenoBek cran wmcnonp3oBaTh pacteHusas? CBA3b pa3BUTUA LUBWIM3ALHAU
YyeJI0BeKa M OJOMalllHMBaHUA pacteHuil. Jlomectukauus. [uckyccus «Jlomectukanus,
BCE JIM PpACTEHUs] M JKUBOTHBIE, KOTOPBIE JKUBYT pPAIOM C YEJIOBEKOM UM
OJIOMalTHUBAOTCSI? MOXKHO JIM CYUTATh TapakaHa OJIOMAITHEHHBIM KUBOTHBIM ?»

HacnencTtBeHHOCTh M MU3MEHUYMBOCTh — OCHOBHBIE CBOMCTBA JKUBBIX OPraHU3MOB.
N3menunBocTh. Bunpl usmenumBocTh. [lpaktuueckas pabora «MogudukaimoHHas
U3MEHYUBOCTH (JINCThSI, UTOJIKH C OJTHOTO JICPEBa)».

I'en — wMaTepuanbHBII HOCHUTENb HACIEACTBEHHOCTH W  HM3MEHYHMBOCTH.
HyxienHoBbie kuciotsl. JIokanu3anusi TeHETUYECKOIO MaTepuasia B KieTke. /lenenue
kietok. Perumnkanus [JHK. OcHoBHas norma monekynspHoi 6uonoruu. TpaHncKpunius.
Tpaucnsuus. Mytanuu. Ilpaktuueckas padora «I'eH — HHCTPYKIUA 1O COOpPKE KIETKH
(ma Oucepe mnm KOHCTpykTope)». [IpakThueckas pabora «Myrtanusi Ha OyTepOpoe
(;mo0oit 00BEKT W3 MpeablIyIlnei padoThl, T/le U3MEHEHHE MHCTPYKIUU TPHUBEACT K
M3MEHCHHUIO BHEIITHETO BU/Ia 00BHEKTA)».

OddexT OyThUIOYHOTO TOPJIBIIIKA M TeHETHYECKoe pa3zHooOpazue. UTto Takoe
reH0aHk? 3ayeM COXpaHATh F'EHETUYECKHE pecypchl pacTeHUui? OCHOBHBIE CIIOCOOBI
COXpaHEHHUs TeHETHYCCKUX PECYpPCOB pacTeHuit (€X Situ u in situ).

3nauenue pabor H.M. BapunoBa. 3akoH TOMOJOTHYECKHUX pPsAI0B. LleHTpHI
MPOUCXOXKAEHUST KyJIbTypHbIX pactenni H.M. BaBunoBa u ILM. JXykosckoro.
[Mpaktuyeckas padota mo rpymmnam «OTKy1a Ha HAIIUX cToJaX (PPYKTHI/OBOIIN/3TaKU».

OcHoBHbIe MeTonbl cenekuuu. [ubpuamzanus. dopmbl or6opa. OCHOBHBIE
HAIIPABJICHUS CEJICKIUU. YIydIlIeHuEe YpPOKaAHOCTH, YCTOMYMBOCTH K OMOTHYECKUM W
abumotndeckuM (pakropam. [Ipaktrdeckas padora «BwipamuBaem ropox. Kak nposectu
CKpEILUBAaHUE Y TOPOXa».

Ecte mu >xu3Hp B mpoOupke? BHOTEXHONOTHS KYJIbTYPHBIX PACTEHUM.
UccnenoBarenbckasi pabora «BelpammBanue pacteHuid B TpoOupke» (MOXKHO
BOCIIOJIB30BATbCA  PE3yJIbTATAMU IPEABIAYIIUX OJKCIEPUMEHTOB II0 COCTABJICHUIO
MUTATEIBHBIX PACTBOPOB ISl PACTCHHIA).

Kak  gemoBexk  moxer  momupummpoBaTh  pacteHusi?  ['eHetmdeckoe
penaktupoBanue.  COBpEeMEHHBIE  MOAXOABI U JOCTHKEHUS  T'€HETUYECKOIo
penaktupoBaHusi  pactenuil.  IIpaktuueckas  pabota  «I'€HOMHbBIE  HOKHHUIIbI
(MmonemmpoBanue padboTsl cuctembl CRISP-Cas).

7. Pacmumenvhas npooykuus. (8 uacos)
Hanzemuble u nmoja3eMHble opransl pacteHuid. [loOer u Bugon3MeHeHHbIH no0Oer
pactenuil. CnocoObl pa3MHOKEHUS PACTCHUH.
[lonatne o0 KadecTBe MNPOAYKTOB mnuTaHus. [IpoOiemMbl KOHKYpPEHLUU
OT€YECTBEHHBIX NPOAYKTOB IMUTAHUS C UMIOPTHBIMU. JIOTHUCTHKA TOCTABKU U CPENCTBA



coxpaHeHHusl MpoAyKToB nuTaHus. llpakTuueckas pabora «lIpenenapHo HOMycTUMBIE
konneHntpanuu ([1IK) u mMeTtonbl KOHTpOIsI OE30MACHOCTH PACTHTEIBHBIX MPOIYKTOB
IIATAHUS».

Mukpo3seneHb: noJae3HoCcTh U TexHosorus. Mcenenosarensckas padora «OueHka
Ka4yeCcTBa BhIPAIIEHHON MUKpPO3eJieHn» (JIn00 CBOsI, T1M0O0 U3 Mara3uHa).

XHAMUYECKHN aHaJIn3 IPOAYKLINHU. OcHOBBI CHEKTPOPOTOMETPHH.
[Totenumometpus. Xpomartorpadus. [lpaktruueckas padora «MeToibl OLIEHKN KauecTBa
pPACTUTENBbHOW MPOAYKLMU: XpaHEHHWE M COXPAHHOCTh NUTATEIbHBIX BeUIECTB» (110
JOCTYITHOMY 000PYAOBAHHUIO).

Hccnenosarenbckas pabora «OmnpeneneHue BuraMuHa C MeTOIOM OOpaTHOrO
TUTPOBAHUS B TUIOJIaX HA pa3HOM Cpoke (crocobe) XpaHeHHUs».

Monyab «brorexnonorus» 7-8 kiaccol (68 yacoB)
1. Buomexnonozus (4 uaca)

[TonaTe OWMOTEXHOJIOTUU. 3adyeM 4YeJOBEKY OHOTEXHOJOTHH, B YeM UX
IPEUMYIIIECTBO MEePe]i XUMUIECKUM CUHTE30M. OCHOBHBIE OMO00BEKTHI OMOTEXHOJIOTHU:
IPOMBIIIJIEHHBIE MUKPOOPTaHU3MBbI, KJIETKA U TKaHU PACTCHUH, )KUBOTHBIX M YEJIOBEKa,
ounokaranu3aTopsl. IlpakTuueckass pabora «IIpumepbl HMpHMEHEHHS OHOJIOTHYECKUX
00BEKTOB B TBOCH KUZHU.

Coipbe 111 OMOCHHTE3a U OIIEHKa ero Ouosiorudeckoil 1meHHocTH. OCHOBHBIE
UCTOYHUKH yTJepoja, a3oTa, Qocdopa, MHUKpodnemMeHToB. HMccineqoBaHue HOBBIX
MCTOYHUKOB CBIPhs (BKJIFOUAs BOIIPOCHI €r0 MPEJABAPUTEIbHON 00paboTKH), pa3paboTka
HOBBIX MHTATENbHBIX CPEl, B TOM YHCII€ BKIIOYAIOIINX OHMOCTUMYISITOPHI U JAPYTHE
AJIIEMEHTHI YIIPABICHHS ¥ ONITUMH3AIIMU MIPOIIECCOB OMOCHHTE3a. MeTOoAbl ONTUMHU3AIIUN
MUTATENbHBIX CPE]I.

2. Mukpoouonozus (12 uacos)

[Tonoxxenne NTPOKAPUOTOB B CUCTEME opraHudyeckoro wmmupa. CTpoeHue
OakrepuanbpHoi kieTku. Knaccudukanus 6axkrepuit. Mopdonorust 6akrepuit. [IpocTteie
M CIOXKHBIE METOABl OKpamuBaHus Oakrepuii. Pusnonorus OakTepuii: TUTaHUE,
JBIXaHUE, POCT U Pa3MHOKEHHE. 3HAKOMCTBO C JOMEHOM ApXeu (9KCTpeMO(HUIBHOCTS,
ocobeHHOCTH CTpoeHUs KieTkn). JlabopaTopHas pabdora «DUKCHPOBAHHBIC MpENApPaThI
Oaktepuii. Ompenenenre (QOPMBI  TPEITIOKEHHBIX KYJIbTYp MHUKPOOPTAHH3MOB,
UCIIONB3Yysl TpocToil Mmeroa okpacku» JlaGoparopnas pabGora «OmnpeaeneHue Tuma
KJICTOYHOW CTEHKH METOJIOM OKpalluBaHus 1o ['pamy» (IIpu HaJIMYUN PEAKTHBOB).

Mosno4yHokHCI0€ W CcOupToBoe OpoxkeHue. dDoTorpodHBIE M XeMOTpOHBIC
Oaktepuu. KuHernueckoe  omucaHue  IMpolecca pocTa  MUKPOOPTaHU3MOB.
OKCIOHEHLIMAJIbHAst ~ MOJenb  pocTa. KuHeTnka rubenu  MUKPOOPTaHU3MOB.
JlabopatopHas pabota «I[IpuroToBneHue NPUKU3ZHEHHBIX MPEMAPATOB MOJIOYHOKUCIBIX
OakTepuii».



[laTorennsle OakTepuu. YymHas ajoudka U 4epHas CMEpTh, OOTYJIHM3M, CTOJIOHSK,
TyOepkyne3. Uctopus 60psObI ¢ OakTepuanbHbiMU HHGekIusMu. JlaboparopHas padota
«IToceB cmbiBa ¢ pyk Ha yamku Iletpu». JlabopaTopHas pabota «BelneneHue yucToi
KyJabTypbl OakTepuii. Meroa pasBeneHuil. MeTon  HUCTONIAIOMIETO — IITpUXa».
JlabopatopHass pabora «Mopdosoruueckas XapaKTEpUCTHKA BBIJCICHHON YHCTOU
KYJbTYphl. XapaKTEpUCTHUKA KOJIOHUH, (opMa OaKTepuid, TUI KJIETOYHON CTEHKU».

Boiina 0ecCKOHEYHOCTH: aHTUOMOTUKHU MPOTUB OakTepuil. MexaHu3Mbl JeHCTBUM
aHTUOMOTUKOB. MexKieTouHass KOMMYyHHUKauus Oakrtepuil. YyBCTBO KBOpyMa.
JlaGopaTtopHasi pabora «CpaBHEHHE pOCTa MHUKPOOPraHM3MOB Ha damike 0e3 u ¢
noOasnieHus aHTuOMoTuKoB» HccnenoBarenbckas pabora «llonck MHKpPOOpPraHu3sMOB
o0JafaronX aHTarOHUCTUYECKOM aKTUBHOCTBIOY.

[Ipumenenue Oaxktepuil uenoBekoM. Kunernueckoe omnucaHue OHOCHHTE3a
OPOJAYKTOB MHUKpPOOpraHu3MaMmH. bakTrepuu, KOTOpble MOIYT pasjiaraTh IUIACTHK.
UccnenoBarenbekas pabota «BbigeiaeHrne MOTOYHOKHUCIIBIX OaKTepuid, UCCIIeI0BAHUE UX
AKTUBHOCTU.

MukpoopraHu3Mbl B arpoOMOTeXHOJIOTuU. IcKycCTBEHHBIE acCOLMAIIMK PACTEHUI
¢ MHUKpoopranuzmamu. MccnenoBatenbckas pabora «Boigenenue 6akrepuil moiae3HbIX
IJI pACTCHUI.

3. Jykapuomuueckue opzanuzmel 6 Ouomexmonocuu (niecHesvie puobsl,
oposicaicu, sooopociu) (12 uacoe)

[1necHeBbie TPUOBI MPOAYIIEHTHI OMOJIOTMYECKH AKTUBHBIX BEIIECTB.

OO0miast xapakTepUCTHKa IPOXKEH caxapomuieToB. VcTopusi ucronb3oBaHUs
TPOXOKEH B TPAJAUITMOHHON OMOTEXHOJIOTHU. TEXHOJOTHH BUHOACIHS U XJIeOOIeUeHHUS,
CIIeIMAIM3UPOBAHHBIC pachl ApoxoKehd. Mertabomusm apoxkeid. Peakius criupToBOro
Oopoxenus. JlabopatopHas pabora «llogcuer kieTok apoxxked B kamepe [opsieBa.
JlabopatopHast pabota «OOHapy)EHUE MPOAYKTOB CIUPTOBOTO OPOKEHUS: ITHIOBOTO
CMpTa M yriaekucioro raza». llomydeHue BTOPUYHBIX META0OIUTOB B JPOKIKAX.
Hpoxoku Kak mpoayieHTsl Onotorius. [lomyueHue 1eneBpix OSNIKOB B APOXKIKAX.

Oco0EHHOCTH BET€TaTUBHOTO W TOJOBOTO PA3MHOXKEHUS Y NPOXOIKEH, 3HaUCHUE
M3y4YECHUs MHTO3a M LUTOKMHE3a JJI1 ONTHMHU3ALMU ITPOLECCOB KYJIbTUBUPOBAHUS
JPOKKEBBIX IITAMMOB, TIOHUMAHUS PUYKUH NATOT€HHOCTH APOXKKeW U rpruOOB, MOUCKA
MuieHed (QyHrUnmumoB W pa3pabOTKM  HOBBIX  JIGKAPCTBEHHBIX  IPENapaToB.
JlabopatopHass pabora «HaOmiomeHne  pa3sMHOXKEHHUS  JAPOXIKEBBIX  KIETOK.
[Ipaktuueckass pabora «Ilomydenune TBopora um Kedupa Ha OCHOBE MOJOYHOKHCITBIX
Oaktepuii». IlpakTuueckass pabora «OCHOBHBIE BUJbI KBaca M MX XapaKTEPUCTUKA»
«JIpooKM M MOJIOUHOKHCIIbIE OaKTEepuu, MPUMEHSIEMble Jisl MPOU3BOJICTBA KBaca».
[Ipaktrueckast pabota «CpaBHUTENbHBIM aHAIU3 PA3BUTHUS JIPOACGKEH B a’pOOHBIX U
aHa’poOHbIX  ycioBusix». IlpakTudeckass pabora «MeToabl OIEHKHM  CBOMCTB



XJ71e00MeKapHbIX JApoXoKeit. OCOOCHHOCTH MPHUMEHEHHS MPECCOBAHHBIX, CYIICHBIX H
WHCTAHTHBIX APOXOKeH». MccnenoBarenbckas paboTa «BriusHue QU3NKO-XUMUYECKUX
(GakTOpOB Ha Ka4eCTBO OMOTEXHOJOTUYECKON Mpoaykuuu (KBac, Keup, Chip, xjied u
ap.)».

Boaopociau — mepcreKTUBHBIA OOBEKT Ul MPOU3BOJCTBA OENKa U YrieBOJOB.
BHOTEeXHOIOrnYeCKUe METOMIbl OYUCTKH TBEPIBIX, XKHIKUX OTXOJO0B U Ta3000pa3HBIX
0TX0/10B mpou3BoACTB. CTouHble BOABL. CXEeMbl OYMCTKH. BHOGHUIBTPHI, adPOTEHKH,
MCTAHTCHKH, OKCHUTECHKH. AKTHBHBIM WJI M BXOMASAIIME B HEr0 MHKPOOPTaHH3MBI.
HMcnosbp30BaHWe BOAOPOCIICH B OYMCTKE CTOYHBIX BOA. McciemoBartenbckas pabora
«Bnusiaune pusuko-xumudeckux Gakropos Ha poct Bogopocau (Chlorella vulgaris)».

4. Hacneocmeennas ungpopmauus (8 uacoe)

HacneacTBEeHHOCTh M M3MEHYMBOCTh — OCHOBHBIC CBOMCTBA JKMBBIX OPTaHU3MOB.
N3menunBocTh. Bunbl w3MeHYnBOCTh. [IpakTmueckass pabora «MoaudukanmoHHas
U3MEHYMBOCTD (JINCTHS, UTOJIKK C OJHOTO JIEPEBa)».

'en — wMaTepuadbHBI HOCHTENb HACJICJCTBEHHOCTH W HM3MCHYMBOCTH.
HyxnenHnoBbie KuCIOTHI. JIoKann3aius reHeTHYECKOro MaTepualia B KieTke. JleneHue
kierok. Perumukanus JIHK. OcHoBHas JormMa MoJIeKyJISIpHOM Onosioruu. TpaHCKpUIIITHUS.
Tpaucnsauus. Mytaruu. [IpakTudeckas padora «['eH — HHCTPYKIUS 10 COOpPKE KIETKH
(ma Oucepe miam KoHCTpyKTope)». IlpakTudueckas pabora «Myrainus Ha OyTepOpoje
(;mro0o¥t 00BEKT W3 MpenblaylIe padoThl, e M3MEHEHHE WHCTPYKIMU MPUBEAET K
M3MEHECHHUIO BHEIITHETO BUIa 00BHEKTA)».

5. Bupyconozus. (6 uacoe)

[TonoxeHue BUPYCOB B CUCTEME OpraHudeckoro Mupa. CTpyKTypa U XUMUYECKHMA
coctaB BupycoB. Kraccudukamus Bupycon. Penpoaykius BupycoB. IIpocmotp
JOKyMEHTAJIBHOTO (PHrJIbMa O BUpycCax.

Bupycsr - Bo30yautenu nHexknunoHHbsix 6one3neit. OnkoBupychl. baktepuodaru:
CTpoeHHue, CBOWCTBa, npuMmeHeHue. [Ipaktuueckass pabora. «MeTom pas3BeaeHUI»
[Ipaktuueckas pabota. « TutpoBanue OakTepuodaron».

buonornueckue MeToapl 00PHOBI ¢ BUpYyCaMH.

6. I'ennas unsicenepus u ouomexuonozuu. (8 uacoe)

OcHoBBI TeHHON WHX)eHepuu. Bekrtopa. Cnemuduyeckne GhepMeHTh OaKTEPHIA.
[MpakTrdeckas pabota «DHIOHYKIEa3bl pecTpukinuu (pabora ¢ HYKICOTHIHBIMH
MOCJII0BATEILHOCTAMU Ha Oymare)».

buorexHomornu nmponyknuu O6€IKOB B OaKTEPHAIBHBIX KYJIbTypaX. JlocTimKeHHs
TCHHOW WH)KEHEPUHU U OMOTEXHOJIOTUH.

CRISPR/Cas — cuctema aJanTHBHOTO HMMMYHHTETa OaKTepHii W apxei.



[Mpaktuyeckas padora «['ennbie HOXHUIBI - CRISPR/Cas (MonenupoBanue Ha Oymare)»
I'MO. Metoape! nonyuenus I MO. Urpa-guckyccust « Beiurpail rpanTt Ha co3iaHue
I'MO».

7. Buomexnonozuu ¢ scusommnosoocmee (8 uacos)

JloMecTrkanust OCHOBHBIE JOMAIIIHUE KUBOTHBIC; COBPEMEHHBIE SKCIIEPUMEHTAX
M0 JIOMECTUKAIIMK >KUBOTHBIX (JIUCHUIIA, HOPKA U AP. — SKCIIEPUMEHTH HAyYHOU IIKOJIBI
akajgemuka benseBa). Jluckyccus «JlomecTukaius, Bce JU PACTCHUS W JKUBOTHBIC,
KOTOpBIE XUBYT PSJAOM C YEJIOBEKOM MM OJOMAIIHUBAIOTCSA? MOXHO JId CUMTATh
TapakaHa 0JIOMAIIHECHHBIM KHBOTHBIM 7%,

CoBpeMeHHbIE METOJbl B KMBOTHOBOJCTBE: TpPAHCIUIAHTAIUS 3MOPHOHOB,
XUMEpHBbIE  KUBOTHbIE, KJIOHUpoBaHue. [IpakTuueckas  pabora «MeToauka
KJIOHUPOBaHUs (MOJIeTUpOBaHUe Ha Oymare).

OcHOBHBIC 00JIE3HH JKUBOTHBIX M POJIb TATOTCHHBIX MHUKPOOPTaHU3MOB U
Mapa3uToB B pa3BUTUM 3a00JIEBaHHUI JOMAIITHUX KUBOTHBIX U OCHOBHBIX Mepax 00phObI
C HUMHU; POJIb MOJIE3HBIX MUKPOCUMOMOHTOB B OPTaHU3ME KUBOTHBIX. [lojiokuTEIBRHOE
1 m000YHOE (OTPUIIATEIIEHOE) BO3ACHCTBIMM aHTHOMOTHKOB Ha OPraHM3M B XOJIC JICUCHHUS
KUBOTHBIX; UEJIH W 3aJa4Yd BETECPUHAPUU. DHOTEXHOIOTHA KOPMOBBIX IIPENapaToB.
[TpakTudeckast pabora «CoctaBieHre paloHa MUTAHUS KUBOTHOTO, pacueT PacxoJioB
Ha cojaepxkanue». MHccienoBarenbckas pabora «OlleHKa KayecTBa MOJIOYHOM
PO YKIIAW.

8. Buomexnonozuu é pacmenuesoocmee (10 uacoe)

OcHoBHBIE MeTonbl cenekuuu. [ ubpummzamus. Dopmsl oTO0pa. OCHOBHBIE
HATIPABJICHUS CEJICKIMH. YIy4YllIEeHUE YPOKaMHOCTH, YCTOMYMBOCTH K OMOTHYECKUM U
abuotndeckuM (pakropam. Ilpaktuaeckas padora «Bripamubaem ropox. Kak mpoectu
CKPEIIMBAHUE Y TOPOXa».

OCHOBHBIE TIOJXOJBI CEJIEKIMU W OWOTEXHOJOTHUU KYJIBTYPHBIX PaCTEHUH,
['ubpuauzanus, otnaneHHas THOPUAM3ANNS, HUCKYCCTBEHHBI OTOOp, TeTepo3uc,
TpaHchopManus, MyTareHe3, TeHeTHICCKOE peIakTHpoBaHHUe). VcTopus celleKnuu B
Poccun 1 Mmupe, uctopus pazBuTus BaXXHEHIINX COPTOB KYJIbTYPHBIX PACTEHHUM.

Kax genoBex MoxeT Moau(PUIIUPOBaTh pacTeHus? [ eHHAsI WHKSHEPHs PACTCHUIA:
Urto Takoe reHeTMYecKas HWHXKEHEpHUS pacTeHUi. TpaHCreHHble pacTeHus. MeToabl
nonyuerusi. OOpa3oBaHue OIMyxoJiel y pacTeHuil. ArpobakTepuanbHasi TpaHchopmaIus:
Ti-mmasMusl. I'ensr T-JTHK. MonekyisipHO-T€HETUUECKUE MEXaHU3MBbI
tpaHcopmaruu. ['eHetmyeckoe penaktupoBanue. CoOBpeMEHHBbIE TOAXOAbBI U
JOCTH)KEHUS TEHETUYECKOro pelakTupoBaHus pacteHuid. [lpaktudeckas paboTa
«["eHOMHBIC HOKHHIIBI (MOaeMpoBanue paboTel cucreMbl CRISP-Cas).

Ecte mm xu3Hbp B mpoOupke? buoTexHOMOTHS KyIBTYpPHBIX PACTCHHM.



HccnenoBatenbckass pabora «BelpammBanue pacTeHud B mpoOupke  (MOXKHO
BOCIIOJIB30BAaTbCA  PE3yJbTATAMU MPEABIAYIIUX SKCHEPUMEHTOB II0 COCTABJICHUIO
MUTATEBHBIX PACTBOPOB LIS PACTEHHI)».

Mopyab «MosekyJasipHble OCHOBbI (pu3no10ruM U papmakosorum» 9 Kiace
(68 yacos)

1. @uszuonozuueckas xumusn. (20 uacos)

Beenenue. buorennsie snementsl: opraHorensl: O, C, N, H. AxtuBHble QopMBI
KHCJIOPOJIa, UX MOJTYyYEHUE, HEUTpaIru3alusl.

MakpodsJeMeHThI: MPOIEHT COJEPKaHUs B OpraHU3ME, BBITIOJIHsIEMass (yHKIIUS,
cojiep)kaHre B MpoAykTax mnutanus. Ca2+ - cBs3bIBarolue OenKu, JACMOHUPOBAHUE
KaJIbLIMS, PEryJIsiusl YPOBHS KaJlblIMsl B OpraHU3Me. TOPMOHBI noyek. Mg — ctpoeHue
xJiopoduiia, €ro aKTUBAIMS COJIHEUHOU dHEPrUeH.

MUKpOSJIEMEHTBI: B KaKUX MOJIEKyJlaX COJEpKarcs, BBIMOJHAeMas (DyHKIIUS,
coAepKaHUe B MPOJyKTax nmuTaHud. IlociaeacTBusi mepeao3upoOBKA MUKPOIIIEMEHTAMMU.
Fe — ycBauBaemble THUNBI COCIMHEHUN >Kene3a. [eMompoTenHbl, TeMOIIMAHWH,
muToXpoMbl. CU — yCBOEHHME MW TpaHCIOPT MeIu. benku, cojaepkamue Meb.
[NaTonoruueckue cuuapoMbl Menke u Bunibcona, cBs3aHHBIE ¢ META00IU3MOM MEH.

Tokcuunbie 3nemeHThl llepuonnueckoil cucteMbl Uisi opraHu3ma. BrusiHue
HEJOCTaTKAa MAaKpO U MUKPOA3JIEMEHTOB Ha KUBbIE OPTaHU3MBI.

UccnenoBarenbckas  pabora  «KonuuecTBeHHass  OIGHKA  COJIEPIKAHUS
MUKPO3JIEMEHTOB I BUTAMUHOB B MUIIEBBIX TPOTYKTaX)»

Kupsl. 3a06oneBaHus YeTOBEKA, CBSI3aHHBIC C HAPYIICHUSIMHU KUPOBOTO OOMEHA.
JlncounuaeMun.

VYrneBoasl. 3a00neBaHus YENOBEKA, CBSA3aHHBIE C HAPYUICHUSIMU YTIEBOIHOTO
obmena. CaxapHbIii quaoerT.

benku. Ctpoenue. 3aboneBaHus YeI0BEKa, CBI3aHHBIE C HAPYIICHUSIMH OEITKOBOTO
oomena. ®yukiuu 6enkoB. epmentsl. Mexanusm nerictBus. Kiaccel pepMeHTaTUBHBIX
peakmuii. Kodepmentsl. Ilpaktudyeckoe 3ansaThe «KadecTBEeHHBIE peakIMd Ha
opraHnyeckue Mojekyie». Ilpaktuueckoe 3ansatue «JleHatypanus  O€JIKOB»
[IpakTrnueckoe 3ansatue «M3yyeHne akTUBHOCTH aMUIa3bI».

BuTamuHbl xKupopacTBOpUMbIE, BoAOpacTBOpuMbIe. [IpeBpalieHue BUTaMUHOB B
aKTUBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMHHO3HI.

OCHOBHBIE THUIIBI META0OJIMYECKUX peakuuil. buosHepreTnueckue MpPOLECCHI.
I'mukomus. Hukn KpeGca. Llenms mepeHoca smekTpoHOB. OKUCICHUE KUPHBIX KHUCIOT.
Karabanmu3sm amuHOKHCIOT. [ nMrokoHeoreHe3. CHUHTE3 YIJIEBOJOB, OCIKOB, KHPOB.
Metabonutuyeckue 3a0osneBaHus. IlpakTtuueckoe 3aHaTHe «Pemenue 3amad  Ha
SHEPreTUYECKUIl OOMEH.

Knertka. [Tousarue memOpanbl. @yHkuuu MeMOpaH. Bujsl TpaHncnopTa B KIIETKY.



MeMmOpanHble opraHouzbl. 3a0oJeBaHUs CBA3aHHbIE C HApyIIEHHEM pPaOOThI
MeMOpaHHBIX OpraHes1, OOJIe3HH HAKOIUIEHWS. THUMbl KOHTAKTOB MEXAY KIETKaMHU.
3HaueHUE MEKKJIETOYHOW KOMMYHHUKAIUU Uil 340pOBbsl opraHusma. lIpakTtudeckoe
3aHsTHE «J/{nanus (kierodka Tpayoe)».

Anpo. YpoBHH  yIAaKkOBKH  XpoMaThHa. XPOMOCOMHBIE  TEPPUTOPUHU.
HememOpaHHbIe OpraHOU/IBI.

2. Monexynapuasn ouonozus. (20 uacoes)

OcHOBHBIE BEXU PA3BUTHS MOJIEKYJISIPHOM OMOIOTUH.

Hyxneunoseie kucnotsl. OCHOBHBIE MPUHLIMIIBI cTpoeHUs. [IpakTuueckas pabora
«Boinenenne JIHK wu3 OGanana». Ilpaktuueckass pabora «Mognens JHK-opuramm».
[Ipaktuueckass pabora «Ompenenenne kadectBa npenaparoB JIHK ¢ mnomombio
criekTpodoToMeTpuu» (TPU HATMUUU 000PYAOBaHUS).

MartpuuHnble CUHTE3bl. Pennukanus — OCHOBAa KJIETOYHOro AeneHud. [IpuHuumb
perukanuu. [Ipaktuueckas pabora «PerinkaTiBHas MalinHa (Mrpa-IeMOHCTPAIHS)».
[Mpaktuyeckas padota «I11P (Moaens ammmudukarys Ha Oymare)».

Myranuu. Yro Bei3biBaeT usMeHenus B crpoenuu JIHK. [Ipunnuns! penapanuu.

Tpanckpunuus. [pakTuueckas padora «Cusa mpoMoTopa.

I'enetnueckuit koxa. Ilpaktuueckas pabora «PemieHue 3amady Ha TEHETUYECKUH
koq» Tpancisius. [Ipaktudeckas padora «@onauHT OEITKOBY.

Opranuzanuss reHoma BUPYCcOB I[IpOTMBOBUpPYCHBIE CpPEIACTBA, MEXAHU3MBI HX
JIEHCTBHUSI.

Opranuzanus reHoMa OaxTepwuit AnTHbOaKTEpUATIHLHBIC IIpernaparsl.
UccnenoBarenbekas padota «PacnpocTpaneHre aHTUOMOTHKOPE3UCTEHTHRIX OaKTEPUii»

Opranuzanuss reHoma sykapuoT ['eHomHoe penmaktupoBanue. IIpakTuueckas
pabota «PaboTa B COBpEMECHHBIX T'€HETHYCCKUX Oa3ax maHHbIX. [IpoBemenue In silico
aHaIM3a I0CIEI0BATEIIBHOCTEN TE€HOBY.

3. Dapmaxonozun (28 uacos)

[lonarue o nexapcrBax. [IpUHIMIBI MOAX0/Ma K MOMCKY HOBBIX JEKAPCTBEHHBIX
cpenctB. CKpuHUHT U ero MeTojsl. MccrnenoBarenbckas paboTa «DKCIEPUMEHTHI 110
ONpeIeICHUI0 TOKCUYHOCTH BEIIECTB HA apTEMUIUIX.

ITytu BBenenus JIC. @apmakOKMHETHMKA JIEKapCTBEHHBIX BellecTB. BcackiBaHue
(abGcopOms) nexapcTB. OCHOBHBIC MEXaHU3MBI BCachbIBaHUS. TpaHCTIOPT JICKapCTBEHHBIX
BemecTB. ['eHsl u 6enku nepBoi (a3el 6norpanchopmanmu. [yt BrIBeeHHS JIEKAPCTB
W3 Opranusma. OKCKpenus W osnuMmuHanus. [eHbl u  Oenku  BTopo  (pasbl
ouorpancpopmanuu. dapmakoguHamuka. ['7maBHOe M TOOOYHOE, PE3OPOTUBHOE W
MECTHOE, MPSAMOE, HENpsIMOe U pedIEKTOPHOE JACHCTBUE.

Bunel B3aunmonerictBus yekapctB. CHHEPrU3M M aHTarOHUW3M IPU COBMECTHOM



JENCTBUM JIEKAPCTBEHHBIX BEIIECTB, UX PA3HOBUIHOCTH.

TpancMeMOpaHHbI CUTHAIUHT. THIBI KIETOYHBIX peLenTopoB. MeMOpaHHbIE:
MOHHbIE KaHAJbl, KaTAIUTUYECKHE U coNpsbKeHHble ¢ G-0enkaMu; BHYTPHUKIETOUYHBIE!
LUATONJIA3MaTUYECKUE U siAEpHbIE. MEeXaHN3MBbI JINTAHI-PELENTOPHOTO B3aUMOICCTBHUS.
CenekTuBHOCTD (M30HMPATEIBHOCTh) JCHCTBUS, CBSI3b «XHMHUYECKas CTPYKTypa —
(apmakonoruuyeckas akTHBHOCTb BEIIECTB.

PapMaKOIOTUYECKON MOAYJISILIMM CUHANTUYECKON XOJIMHEPIUYECKON IepelayH.
MounekynspHblii  MexaHU3M JeMcTBUS U (apMakoJIOTMUecKue CBOMcTBa M-
XOJIMHOOJIOKAaTOPOB, raHrauo0J0KaTOPOB 17§ Kypapenoao0HbIX CPEACTB.
@apmMaKoJOTHYECKass  peryjsiluss  aKTUBHOCTH  aJPEHEPruyYecKoro  CHHarca.
AJpEeHOMHUMETHKH, aJApPEeHOOJIOKATOpbl, cuUMNaToduTuku. [lpakTtuyeckas paborta
«BnusiHue ajpeHaiiHa Ha CepJIeUHbIe COKpaIICHUs (MPOrpaMMHOE 00eCTICUeHHE)».

MonekynsipHass (apMakoJorus aHTUAJUIEPTUYECKUX CpelcTB. [HcTamMuHOBBIE
pPELENTOPhI: THUIIBI, MOJIEKYJsipHas opranuzanus. CrabuinzaTopsl MeMOpaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBIA MEXaHU3M JEHCTBUSI, 0COOEHHOCTH KIIMHUYECKOTO MPUMEHEHHS,
TOUYKH MPUIIOKEHUSI TEUCTBUS UHTMOUTOPOB JTUMTUAHBIX MEIUATOPOB.

MexaHU3M JAE€UCTBUS UM NPUMEHEHHE IMPENapaToB, CTUMYJIHPYIOIIHUX IPOLECCHI
UMMyHUTeTa. DPapMaKOIOTMYECKass XapaKTepUCTUKA WHTEPICUKUHOB. IIOJIyUYCHHE,
MEXaHU3M JeucTBus, npumeHenrne. OCHOBBI MATOPU3NOIOTHH OCTPO(ha30BOr0 OTBETA,
Meauanys BocrajgeHus:. MOoJIeKyIapHbIi MEXaHU3M POTUBOBOCIIAIIMTEIILHOTO AEHCTBUS
[JIIOKOKOPTUKOCTEPOUIOB,  HECTEPOMIHBIX  MPOTUBOBOCHAIUTEIBHBIX  CPEICTB.
[Ipaktuueckas pabora «['mcTosornyeckue npenapaTbl UIMMYHHOM CHCTEMBI.

[TonsiTie 0 HapKO3€ M HAPKO3HBIX Mpernaparax. KileToOuHbI U HEPBHBIN HAPKO3.
dapMakoIorudeckass XapakTEpUCTHUKA OTACJIBbHBIX TIPYNI HAPKO3HBIX CPEJACTB.
[TocnenoBaTenbHOCTh ACHCTBHUS Ha IIEHTpajdbHYIO cucTeMy. lIpakthueckas pabora
«['MCTOIOrMYeCKUE MpenapaTbl HEPBHOW CUCTEMBD.

duznonornvyeckuii coH; ¢as3pl cHAa. Buasl Hapymenmii cHa [lomsitue o
MEIMKAMEHTO3HOM CHE U CHOTBOPHBIX IIpernapaTtax (TMITHOTHUKAX).

MounekynspHbple acnekTbl Houuuenuuu. OnuaTHblE PEUEenTopbl, UX THIIBL.
OHkedanuHbl ¥ SHAOPPHUHBI - SHAOTCHHBIE JIUTAH/Ibl ONUATHBIX PELIENITOPOB.

AHTUTICUXOTHYECKOE JIEWCTBHUE, BIMSHUE HA (QYHKIMIO SKCTpAUPaMUIHOM
CHUCTEMBI, SMOLIMOHAIBbHYIO c(epy, pBOTHBIA IEHTP, apTepHAIbHOE IaBJICHUE, LIEHTP
TEPMOPETYIALNHA. MOJIEKYIApHBIE MEXAHU3MBI IEUCTBUS HEHPOJICIITUKOB, BIMSHUE HA
n0(haMHHOBBIE, CEPOTOHUHOBBIE, aJ]PEHO- U TUCTAMHHOBBIE PELIENITOPBI, UX JEHCTBUE HA
KJIETOYHblE MeMOpaHbl, Ha JCTOHMPOBAHHWE TKAaHEBBIX MOHOAaMHUHOB. [loTeHuman-
3aBUCUMbIE HATPUEBBIE KaHAJIbl KAK MUILLIEHU JIEUCTBHSI MECTHBIX aHECTETUKOB. CI1oCcOoObI
MHIMOMPOBaHUSA MOTEHIMAI-3aBUCHUMbIX HATPUEBBIX KAHAJIOB MECTHBIMHU AHECTETHUKAMH.
IIpaktuueckass pabGora «Kaprta »skcrnpeccun JO(PaMUHOBBIX M CEPOTOHMHOBBIX
pelenTopoB B Mo3re MbIiei». MccnenoBatenbekas padbora «IloBeaeHUecKre TECThl Ha



peiokax Danio rario. Csermo-treMHass kamepa». McciaemoBarenbckas —pabora
«[ToBenenueckue TecThl Ha prIOKax Danio rario. OTkpeiToe noie». MccnenoBaTenbekas
pabora «IloBeneHueckue TecThl Ha pbiOKkax Danio rario. CraiftHoe moBeIeHUue.

Monyab «MosekyJisipHbie OCHOBBI cejlekinm» 9 kiacce (68 uaca)
1. Monexyaapuas ouonozus. (20 uacoe)

OcCHOBHBIE BEXU PA3BUTHS MOJIEKYJISIPHOIM OMOIOTUH.

Hyxneunosbie kucnoTsl. OCHOBHBIE MPUHLIMIIBI cTpoeHus. [IpakTuueckas pabora
«Boinenenne JIHK wu3 OGanana». IlpakTtuueckass pabora «Mogens JIHK-opuramm».
[Ipaktuueckass pabora «Omnpenenenne kadectBa npenaparoB JIHK ¢ mnomombio
crniekrpodoToMeTpun» (TIpU HATUYUU 00OPYIOBAHNA).

Martpuunble cUHTE3bl. Perukanus — OCHOBa KJIETOYHOro JejeHus. [IpuHIumbI
perkanyu. [Ipaktuueckas pabora «PerinkaTiBHas MalinHa (Urpa-IeMOHCTPAIIHS)».
[Mpaktuyeckas padota «I1P (Moaens ammuudukaiys Ha Oymare)».

Myranuu. Yro Bei3biBaeT usMeHenus B crpoenuu JIHK. [Ipunnuns! penapanuu.

Tpanckpunius. [paktudeckas padora «Cuaa mpoMoTopa.

I'enetnueckuit koa. [lpaktuueckas pabora «PemieHue 3amady Ha TeHETHYECKH
koq» Tpancisiius. [Ipaktudeckas padora «@onauHT OEITKOBY.

Opranusanus reHoma BUpPYCOB IIpOTHBOBHpYCHBIE CpPEACTBA, MEXaHU3MBI MX
JIEHCTBHUSI.

Opranusanus reHoma OaxTepuii AHTHOaKTEpUATbHBIE Ipenaparsl.
HccnenoBarenbckas padbota «PacmpocTpaneHre aHTHOMOTUKOPE3UCTEHTHBIX OaKTEpUii»
Opranuzanus reHoMa sykapuoT l'eHomHOe penaktupoBanue. [IpakTuueckass pabota
«PaboTa B COBpEeMEHHBIX I'¢HETHUECKHUX Oa3ax maHHbIX. [IpoBemenue In silico anamuza
IIOCJIEI0BATEIIBHOCTEN T€HOBY.

2. Monexynapusie ocnogwl 2enemuku (20 uacoes)

IIpenmer renetuxku. Kpartkas ucropuss  pa3BUTHS — NPEACTABICHUS O
HACJIEICTBEHHOCTH.

OT rena K mpu3HaKy: Kak packpacuTh kota. Uto takoe mpusHak? [IyTe oT reHa no
npusHaka. Myranuu. Asutenn. ['eTepo3urorsl M TrOMO3WUrOThHL. J{OMHUHAHTHBIE U
peueccuBHble autend. PoneBas wurpa  «Amtenmn». HccnenoBaTeNnbCKUM  HPOEKT
MyTareHnHbie GaKkTOPBHI.

I'ennl cTposiT opranu3M. BxitoueHne W BBIKIIOYEHHE OOJBIIOr0 HabOpa T'€HOB.
Kak kneTku noHuMaroT, Kakue reHbl JOJKHBI paboTtath. PoneBas urpa «Cyab0a KIETKW.
I'enbr-nepexmouarenu. [IpakTrueckoe 3ajaHue «KAJITOPUTMBI JJIS1 KIETOK.

JIuckpeTHOe HaclieIOBaHHE MPU3HAKOB. 3aKOHBI MeHAEns: OAUH Te€H - OJIUH
npu3Hak. Cxema CKpenluBaHus. 3aKOH €AMHOO00pa3usi THOPUIOB NMEPBOTrO MOKOJIEHUS.
[Ipaktuueckoe 3amanue «EnuHOOOpa3une MepBOro MOKOJIEHUS». 3aKOH pacUICIICHUS



IIPU3HAKAa BO BTOpPOM mokosieHuu. IIpaktnueckoe 3amanune «PacmenuieHue BO BTOPOM
nokoieHnn». McenenoBarenbekuid MpoeKT «3akoHbl [. MeHaens B SKCnepuMeHTe».

3akoHbl MeHzensa: HECKOJIbKO T'€HOB - HECKOJbKO NpU3HAKOB. JMrubpumHoe
ckpemBanue. Hes3aBucumoe pacxoxiaeHue xpomocoM. IIpakTudeckoe 3amaHue
«Pemertka Ilennera». CuenneHHoe Hacae0BaHuUE.

B3aumopeiictBue reHoB. AsuienbHOe W HealmenbHoe. [IpakThueckoe 3aHATHE
«B3aumoencTBUs reHOB (MOJIETUPOBAHNE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIETKY )»

Onpenenenue nona. [lonossie xpomocombl. Camiibl U camku. Biusinue paktopos
OKpy)Karomen cpeapl. XpOMOCOMHOE ompenesieHne 1mnona. llosoBble XpoOMOCOMBI.
[Ipaktnueckoe 3amganue «HacnenoBanue, cuemiaeHHoe ¢ nojom». [Ipobrema
JOTIOJIHUTENIBHOW X-XpOMOCOMBI Y KEHIIUH. TPEXIIBETHBIEC KOIIKH.

3. Monexynapnovie ocrogbl cenexkuyuu (28 uacoe)

I'enbl B monynsAnusix: Beaukoe paBHoBecue. [lonynsiusa. YacToTel BCTpeyaeMOCTH
npu3Haka u amens. YpaBHenue Xapau-BaiinOepra. [Ipaktudeckoe 3aganue «4acToThl
ajuienied, TeHOTHUNOB U  (enHoTunoB». lcciaemoBaTenbckuil MPOEKT  «AHAIU3
IEeHETHYECKOM CTPYKTYPBI MOMYJIAny (Ha OCHOBE 3aKoHa Xapau-BaitHbepra)».

[Monynsuuu MEHSIOTCS: YHCIEHHOCTb, MHUrpaius U BeIOOp cymnpyra. daxTopsi,
KOTOpbI€ BBIBOJSAT TOMYJISAIMI0O W3 paBHOBecus Xapau-BaiinGepra. YucieHHOCTH
nonynsanuu. Poneas wurpa «Oddexr ocHoBatens». PomeBas wurpa «Oddext
OyThUIOUHOTO TopJbimKa». Jlpeid renoB. Myrtamuu. HecnywaiiHoe cKkpeluBaHue.
Mzomsms.

[Tomymsiquu ~ MEHSIIOTCS:  €CTeCTBEHHBIM  oTOOp.  MexaHusm  JAeHCTBHUS
ecTecTBeHHOTO oTOOpa. [[Brkymuii otoop. PoneBas urpa «EctecTBeHHBII 0TOOPY.

MonaudukannonHas U3MEHYUBOCTb. Crartuctuueckue O0COOEHHOCTH
MoauGUKAITMOHHON M3MEHUMBOCTH. MccnmemoBarenbckue paboTel «MoaudukammonHas
M3MEHYMBOCTh PACTEHHUM B MpEIesIax BalETO MECTA KUTEIIbCTBAY.

HacnenoBanne KOJIMYECTBEHHBIX MPU3HAKOB. KoOJMYECTBEHHBIE NPU3HAKHU.
CpenoBast n3MeHYMBOCTH pu3Haka. Kordpunuent nacnegyemoctu npusHaka. OTBeT Ha
ot6op. Ilouck reHOB KOJIMYECTBEHHBIX MpU3HAKOB. ONHOHYKICOTHIHBIC BapHUAHTHI
reHoB. [IHK-uumn. [TostHOreHOMHBIN aHaIN3 aCCOLUALIUH.

«Omb1» Haj reHoMmoM. IloctreHomHas 3pa. OOpaTHas reHetuka. «OMHUKCHBIE»
uccnenoBanus. [Iporeom, metabosom. [IpakTrueckoe 3agaHue « ATpOHOMBDY.

JloMecTukaiuss M IEHTPbl T€HETHYECKOTro pa3zHooOpasus. [loucku pacteHuit c
«XOPOILIUMM» TpU3HAKAMHU [JIs1 4YelioBeKa. LI[eHTpbl Te€HETHYEeCKOro pa3zHooOpasusi.
Huxonaii MBanoBuu BapunoB. Cenekiusa. KoMOuMHanMoHHass ¥ THOpUAHAS CEICKITUS.
I'erepo3uc. Ilpaktuueckoe 3amaHue «l OMOJOTMYECKHE pSIAbl  HACIEICTBEHHOU
W3MEHUYHUBOCTH.

CoxpaHuTh U U3YYUTh T€HBI, YTOOBI MEHATH OyAyiiee. Kak mpaBUJIbHO XpaHUTh



reubl. Kosmeknuu  reHeTHMYecKuX  pecypcoB  pacteHuid. [lpaktukym — u/wimm
UCCIIEIOBATENLCKUI MPOEKT «MeToabl KyJIbTUBUPOBaHUS IN VIr0 miis coxpaHeHHS
FEHETUYECKUX PECYPCOB PACTCHUM U I YCKOPEHHOU CEIEKIUN.

I'enetnueckue LEeHTpPBl B Hamed crpaHe. [ae 3aHMMAKOTCAd TEHETUKOU U
TEHOMMKOH I HYK]I CEJIbCKOTO XO3MCTBaA.



IIJTAHUPYEMBIE PE3YJIbTATbBI
OCBOEHUA KYPCA BHEYPOUHOU JEATEJBHOCTH

3aHsATHA B paMKax MpPOrpaMMbl HampaBleHbl Ha OO0ECIEeUEeHHUE JOCTHUXKCHUS
IIKOJbHUKAMU  CIEAYIOIIMX  JIMYHOCTHBIX, METANpPEIMETHBIX M  IPEAMETHBIX
0o0pa3oBaTeIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE Pe3yJbTAThI:

B cgepe epasxcoanckoeo 6ocnumanusii TOTOBHOCTh K KOHCTPYKTHBHOM
COBMECTHOM JI€SITEIbHOCTH MIPY BBIMIOJIHEHUU UCCIIEIOBAHUM U TPOEKTOB, CTPEMIIEHUE K
B3aMMOITIOHUMAaHUIO U B3aUMOITOMOIIIH.

B cipepe nampuomuuecxozco 6ocnumarnus’: OTHOIIEHUE K OMOJIOTUU KaK K BaXXHOU
COCTaBJISIIONIEH KYJbTYpPbl, TOPAOCTh 3a BKJAJ POCCHUHCKMX U COBETCKHUX YYEHBIX B
pa3BUTHE MUPOBOM OUOJIOTUYECKON HAYKHU.

B cgepe oyxosno-npascmeennoco eocnumanus. TOTOBHOCTH  OIIEHHUBATh
MOBEJICHUE M TIOCTYNKU C TO3UIMHM HPABCTBEHHBIX HOPM M HOPM BKOJIOTHYECKOU
KYJbTYpbl; TOHUMaHHWE 3HAYMMOCTH HPAaBCTBEHHOTO aCIleKTa JAEATEILHOCTHU YEJIOBEKa B
MEIHMIIUHE ¥ OMOJIOTHH.

B cepe scmemuueckoco 6ocnumanus. TIOHMMaHWE PONM OHOJIOTHMU B
(dbopMUPOBAHNHN ICTETUUECKON KYIBTYpPhl TUYHOCTH.

B cgepe usuueckoco eocnumanus, gopmuposanus Kyibmypsvl 300p06bs U
IMOYUOHATILHO2O OIA20NOAY4UsL. OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO H
yCTaHOBKA Ha 3I0pPOBBIi 00pa3 sku3HH (370pOBOE IMUTAHKE, COOIOIEHNE THTHEHUYECKUX
IIpaBUJI U HOPM, COATAaHCUPOBAHHBINA PEXKUM 3aHITHI U OT/ABIXA, pEryJIapHas Gpuznueckas
AKTHBHOCTD); OCO3HAHHUE MTOCIICACTBHI U HEMPUATHE BPEIHBIX MPUBHIUEK (yIIOTpeOIeHHE
aJIKOrOJIs1, HAPKOTHKOB, KypeHHE) M HUHBIX (opM Bpeaa I (DHU3HUUYECKOrO M
IICUXUYECKOTO 3J0pPOBbsI; COOJIIOICHUE TPAaBUI OE30IMaCHOCTH, B TOM YHCJIC HaBBIKH
0€30I1acHOr0 MOBEJACHUS B IIPUPOTHON cpeje; chOPMUPOBAHHOCTh HaBBIKA pedIeKCHH,
yIpaBJIeHHE COOCTBEHHBIM AMOIIMOHATIBLHBIM COCTOSTHHEM.

B cghepe mpyoosoco socnumanus. akTUBHOE y4aCcTHE B PEIICHUH ITPAKTHUCCKUX
3aja4 (B paMKaX CEMbH, IIIKOJIBI, TOPOJa, Kpas) OHMOJIOrMYECKOM M 3KOJIOTHYECKOM
HaIPaBJIICHHOCTH, MHTEPEC K MPAKTHYCCKOMY H3YUYCHHIO MPOQPEeCcCHil, CBA3aHHBIX C
OMoNoTHeH.

B cgepe sxonocuueckoco eocnumanus. OpUEHTAIlMS Ha MNPUMEHEHHUE
OMOJIOrMYECKUX 3HAHMH MPH PEIICHHUH 33124 B 00JIaCTH OKPY’KAFOIICH CPEJIbl; OCOZHAHUE
AKOJIOTHYSCKUX IPOOJIEM U ITYyTEeH X PEIICHUS; TOTOBHOCTh K YYaCTHIO B MMPAKTHUCCKOM
eI TeIBHOCTH 3KOJOTMYE€CKOM HAaPaBJICHHOCTH.

B cgepe nonumanus yemmocmu HayuHo2o NO3HAHUA: OpPUCHTAIUS Ha
COBPEMEHHYIO CHCTEMY HAy4YHBIX NPEIACTABICHUM 00 OCHOBHBIX OHMOJIOTHYECKUX
3aKOHOMEPHOCTSIX, B3aMMOCBSI3SIX 4YEJIOBEKAa C MPUPOJHONM U COLUMAIBHOW CpEaoH;



MMOHUMAaHHUE POJU OUOJOTUUYECKOW HAayKu B (DOPMUPOBAHUM HAYYHOTO MHUPOBO33PEHUS;
pa3BUTHE HAYYHOU JI0003HATEIBLHOCTH, UHTEpeca K OMOJOTMYECKON Hayke, HaBBIKOB
HUCCIEeO0BATECIbCKON ACATCILHOCTH.

B cgepe aoanmayuu x uzmensrowumca yciouam COYuarvbHou U NPUPOOHOL
cpeovl: ajeKBaTHasi OIICHKA HW3MEHSIONIUXCS  YCIOBUW; TPUHATHE  PELICHUS
(MeAMBHUAYaNbHOE, B TPYIIE) B HM3MEHSIONUXCS YCAOBHMSIX Ha OCHOBAaHUHW aHAIU3a
OuoJsiornuecKkor HHPpopMaIuu; MIaHUPOBAHUE JNEeUCTBUU B HOBOM  CUTYyaluu
Ha OCHOBAaHMUM 3HAHUI OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHble pe3yJabTaThI:

B cpepe osradenus ynusepcanbHbiMu yueOHbIMU NOZHABAMETbHBIMU OCUCMEUSMU'
basoBeble sornueckme AeiHcTBHS:
e BBHUIBISITH M XapaKTepU30BaTh CYIIECTBEHHBbIC MPU3HAKH OHOJOTHYCCKUX
00BEKTOB (SIBIICHUH);

® YCTaHABIMBATh CYIICCTBCHHBIM TMPHU3HAK KJIACCH(PUKAIMH OHUOJIOTHUYCCKUX
00BbEKTOB (ABJICHHUI, MPOILIECCOB), OCHOBAHMS JUIs OOOOINEHHS W CpaBHEHUS,
KPUTEPHH IPOBOJIMMOTO aHAJIN3A;

e ¢ y4éTOM NPEIOKCHHON OMOJIOTMYECKOM 3a/1aud BBISBIISTH 3aKOHOMEPHOCTH U
NPOTUBOPEYMsI B paccMaTpuBacMbIX (akTax W HAOJNIOJCHUAX; Tpejiararh
KPUTEPHH JIJISl BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

® BBUIBIATH JAeUUUTHI HHPOpPMALMM, JAHHBIX, HEOOXOAMMBIX IJisi pELICHUs
MOCTABJIICHHOMN 3a/1a4Hu;

® BBUIBIATH TNPUYUHHO-CIEACTBEHHBIE CBSI3M TPU H3YYECHUU OHOJOTUYECKUX
SBJIICHUA W TIPOIECCOB; JeNiaTb BBIBOJBI C HCIOJIb30BAHUEM JCAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIOUEHUN TI0 aHAJIOTHH, (OPMYITUPOBATH
TUIOTE3bl O B3aUMOCBSI3X;

® CaMOCTOSITEIBHO BBHIOMpATh CMOCOO pelIeHus y9eOHOM OMOJIOrMYEecKOr 3aaaduu
(cpaBHHMBATh HECKOJILKO BapUAHTOB PEIICHHUs, BIOMPATh HAMOOJICE MOIXOSIINI
C Y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBrpi€ ucCiIe10BaTENbCKUE ICUCTBUSA
® WCIIOJIK30BaTh BOMPOCHI KaK MUCCIIEI0BATEIBCKUI HHCTPYMEHT TIO3HAHUS;

e (GopMyIHpPOBaTh BOMPOCH], (HUKCHUpPYIOIIHE pa3pblB MEXAY peajbHbIM U
KCIIATCIIBHBIM ~ COCTOSIHUEM  CHTYyallk, OOBEKTa, W  CaMOCTOSTEIHHO
yCTaHABIMBATh UCKOMOE U JIAaHHOC,

e (¢opMupoBaTh TruUnoTe3y 00  HWCTHHHOCTH  COOCTBEHHBIX  CYXKICHHIA,
apryMEHTHPOBATH CBOIO MO3UITUIO, MHCHHC;

® TIPOBOJHTH IO CAMOCTOSTEIHHO COCTABIICHHOMY TUIaHY HAaOJIOACHHE, HECTIOKHBIN
OMOJIOTMUECKAI JKCIICPUMEHT, HEOOJBIIOE WCCIICOBAHUE I10 YCTAHOBJICHHIO
0COOCHHOCTEH OMOJIOTHYECKOT0 00BbeKTa (Ipoliecca) u3ydeHus,

® TIPUYUHHO-CJICICTBEHHBIX CBSI3¢H W 3aBHCUMOCTECH OHOJIOTHYECKUX OOBEKTOB
MEXTy COOOM;



OLICHMBATh Ha MPUMEHMMOCTb U JOCTOBEPHOCTh MH(MOPMALMIO, OJYYCHHYIO B
X0/1€ HAOJIIOICHUS M SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (popMynupoBaTh O0O0OIIEHUS U BBIBOJABI MO pe3yJbTaTam
IPOBEIEHHOTO HAOJIONCHMS], SKCIEPUMEHTA, BIIAJ€Th MHCTPYMEHTAMH OLIEHKHU
JOCTOBEPHOCTH MOJYYEHHBIX BHIBOJOB U 0000ILIECHHUIA;

IPOrHO3UPOBATh BO3MOKHOE JalIbHENIIee Pa3BUTHE OMOJIOTUYECKUX MPOIIECCOB U
UX MOCHEACTBUS B AHAJIOTUYHBIX MJIM CXOJIHBIX CUTYalUAX, & TAKXKE BbIIBUTATh
IPEINONOKEHUS 00 UX PA3BUTUU B HOBBIX YCJIOBHUSX U KOHTEKCTaX.

Pabora ¢ nadopmanmeii:

MPUMEHSATh Pa3JIMYHbIC METO/Ibl, UHCTPYMEHTHI U 3alIPOChl MIPHU MOUCKE U OTOOpE
Ouosiornyeckod MHGOpPMAIMK WM JAHHBIX W3 HCTOYHUKOB C YYETOM
PeIJIOKEHHON y4eOHOM OMOIOTUUeCKOH 3a/1auu;

BLIOMpaTh,  aHAJIM3UPOBATh, CHUCTEMATU3UPOBATH W  UHTEPIPETUPOBATH
OMOJIOrMYEeCKYI0 HHGOPMAIIUIO PA3TUYHBIX BUIOB U (HOPM MPECTABICHHUS;
HAXOJHUTh CXOHBIC apIr'yMEHTHI (ITOATBEPIKIAOIINE UITH OMPOBEPraroIife OAHY 1
Ty K€ HJICI0, BEPCUIO) B PA3IMYHBIX HH)OPMAIIMOHHBIX UCTOYHUKAX;
CaMOCTOSITeJIbHO BEIOMpPATh ONTHUMAaIbHYIO (hOpMY MpeicTaBiIeHUs HHPOpMAITUY U
WUTIOCTPUPOBATH PELIAEMBIE 3a/1a4K HECJIOKHBIMU CXEMaMHU, TMarpaMMaMu, HHOM
rpaduKoi U UX KOMOMHAIIUSIMU;

OLICHMBATh  HANEKHOCTh OHOJIOTHMYECKOW WHGOpPMAIMK 10  KPUTEPHUSIM,
NPEJIOKEHHBIM YUUTETIEM WIH CPOPMYITHMPOBAHHBIM CAMOCTOSITENIBHO;
3allOMUHATh U CUCTEMAaTU3UPOBATH OUOJIOTHYECKYI0 HHPOPMAIIHIO.

B cghepe osrnadenus ynusepcanvmuvimu yueOHbIMU KOMMYHUKAMUBHBIMU OClCMEUIMU
OO1eHue:

BOCIIPUHUMATh W (OPMYITUPOBATH CYXKICHHS, BBIPAXKAaTh AMOIUU B IPOIECCe
BBITIOJIHCHUS MMPAKTUICCKUX U JTAOOPATOPHBIX padoT;

BIpaXKaTh ce0s1 (CBOIO TOUKY 3pCHHMS) B YCTHBIX U MTUCHbMEHHBIX TEKCTaX;
pacmo3HaBaTh HEBepOaJdbHBIE CpEICTBa OOINECHMS, TOHUMATh 3HAYCHUE
COIIMANIBHBIX 3HAKOB, 3HAaTh W PAacCMO3HABAaTh MPEANOCHUIKH KOH(MIUKTHBIX
CUTYaIlMi M CMTYaTh KOH(MIUKTHI, BECTU MTEPETOBOPHI;

NOHMMAaTh HAMEpPEHUsS JAPYTUX, TNPOSABIATh YBAKUTEIHLHOEC OTHOIICHUE K
co0eceTHUKY U B KOPPEKTHOU (popMe (POpMyIHpOBaTH CBOM BO3PAKECHUS;

B XOJI¢ JTMajiora u/vim JUCKYCCHH 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYXKIaeMOi
OMONOTUYECKOW TEMbl W BBICKA3bIBATh WJCH, HAICJICHHBICE Ha PEIICHHE
OMONOTUYECKOM 3a/1auu U TOIIEp )KaHue 0JIaroKenaTeaIbHOCTH OOIICHUS;
COTIOCTAaBIISATh CBOM CYXJICHHS C CYXKJICHHSIMH JIPYTUX YYaCTHHKOB JHAJIOTA,
OOHapyKUBaTh PA3JIMYHUS U CXOJICTBO TO3UIIUH;

MyOJMYHO TIPENCTABIATH PE3YJIHTAThl BBIMOTHEHHOTO OHOJIOTHYECKOTO OTIBITA
(9KCIIEpUMEHTA, UCCIICIOBAHUS, IIPOCKTA);



CaMOCTOATENLHO BBIOMPATh (POpMAT BBICTYIUIEHUS C YUETOM 3a/1a4 NPE3EHTAIUU U
O0COOEHHOCTEW ayJuTOpPUM M B COOTBETCTBMM C HUM COCTaBJSTh YCTHBIE H
MACbMEHHBIE TEKCTBI C UCTIIOJIb30BAHUEM HJUIKOCTPATUBHBIX MAaTEPHUAJIOB.

CoBMecTHAas IEITENbHOCTD (COTPYIHUYECTBO):

NOHUMATh M UCIOJIb30BaTh MNPEUMYIIECTBA KOMAHIHOW W WHIAMBUIYaTbHOMN
paboThl MPU PEIICHUH KOHKPETHOM OMOJIOTHYECKOW MpoOsIeMbl, 00OCHOBBIBAThH
HEO0OXOJMMOCTh MPUMEHEHHUS TPYNMOBBIX (POPM B3aUMOJEUCTBUS MPU PEIICHUN
MOCTaBJICHHON y4eOHOM 3a/1auu;

MPUHUMATh 1IE€JIb COBMECTHOM JE€ATEIbHOCTH, KOJUIEKTUBHO CTPOUTH JCHCTBHUS TIO
e€ JOCTHIKEHUIO. paclpeNleNiaTh POJHU, JOTOBApHUBATHCS, 00CYXKIATh MpPOIECC U
pe3yJabTaT COBMECTHON PabOTHI;

yMEeTh 000011aTh MHEHUS HECKOJbKUX JIIOACH, TMPOSIBISATh TOTOBHOCTH
PYKOBOJUTD, BBITIOIHSTH MOPYUCHUS, TOUUHITHCS,

IUTAHUPOBATh OPIraHU3AIMI0 COBMECTHOW pabOThI, OMPEACNATh CBOIO POJb (C
yu4€TOM MPEANMOYTEHUH W BO3MOXKHOCTEH BCEX YYACTHHMKOB B3aMMOJCHCTBHSA),
pacrpenensaTh 3aJadyd MEXIy YJIeHaMH KOMaH/bl, Y4aCTBOBaTh B T'PYIITOBBIX
dopmax padoTsl (00CYKACHHS, 0OMEH MHEHUSIMU, MO3TOBBIC IITYPMbI U HHBIE);
BBITIOJIHATB CBOIO YaCTh PA0OTHI, JOCTUTaTh KAUECTBEHHOT'O PE3Y/IbTaTa M0 CBOEMY
HAIIPaBJICHUIO U KOOPAUHUPOBATh CBOU JIEVCTBUS C IPYTUMU WICHAMU KOMAH/IbI;
OLICHMBATh KAa4eCTBO CBOEro BKJaJa B OOWIMHA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENbHO  CHOPMYJIMPOBAHHBIM  yYaCTHUKAMU  B3aUMOJICHCTBUS;
CpaBHUBATh PE3YIBTATHI C UCXOIHOM 3aa4eil U BKIJIAJl KaXJOr0 YWIEHa KOMaH/bl B
JTOCTH)KEHUE pe3yJbTaTOB, pa3leisTh cepy OTBETCTBEHHOCTH M TPOSBIATH
TOTOBHOCTbH K MPEJOCTABICHUIO OTUETA MEpe] TPYNIION;

OBJIAJIETh CHUCTEMOM YHHMBEPCAJIbHBIX KOMMYHHKATHUBHBIX JCUCTBUM, KOTOpas
oOecrieunBaeT C(HOPMHUPOBAHHOCTh COLUAIBHBIX HABBHIKOB U 3MOIMOHAIBHOTO
MHTEJUIEKTA IIKOJbHHUKOB.

B ciepe oeradenus ynusepcanvmvimu yueOHbIMU PeSYISIMUBHBIMU  OeUCBUSMU:
CaMOOpraHu3aIus:

BBISIBIISITh TPOOJIEMBl IS PEIICHHS B JKU3HEHHBIX W YUYEOHBIX CHUTYallUsX,
UCTIOJIb3YsI OMOIOTHYECKUE 3HAHMUS;

OPUCHTHPOBATHCS B PA3JIMIHBIX MTOIX0/IaX IPUHATHS pelicHUH (MHINBUYaTbHOE,
NPUHSATHE PEIICHUS B TPYIIIE, IPUHATHE PEIICHUH TPYITION);

CaMOCTOSITEIIFHO COCTABJISITh AJNTOPUTM pEIICHHUS 3aaadd (MJId €ro 4YacTh),
BBIOMpATh CHOCO0 pemeHus Y4eOHOW OMOJOTMYECKOW 3amadu ¢ y4ETOM
UMEIOIINXCSI PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEHW, apryMeHTHpPOBATh
npeasiaraeMble BapUaHThI PEeIICHU;

COCTaBJIATh IUIAH JeWcTBHH (TUTAaH peaNu3ali  HaMEUYCHHOTO aJrOpUTMa
pCIIIeHNs), KOPPEKTHPOBATh TMPEUIOKCHHBIH aITOPUTM C YYETOM IOJIYUCHHUS
HOBBIX OMOJIOTUYECKUX 3HAHUN 00 U3y4aeMoM OHMOIOTUYECKOM OOBEKTE;

JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.



CaMoOKOHTPOJIb (pediekcust):

BJIQJIETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHUBALIMY U PEQIIEKCHH;

JaBaTh aJIEKBaTHYIO OLEHKY CUTyallMu U Ipeajarath jiaH €€ u3MEHEHMUS,
YUUTBIBATh KOHTEKCT U MPEJIBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BOBHUKHYTh IIPU
pemieHny y4eOHOM OMOJIOTMYecKOW 3ajaud, aJanTUpoBaTh pELICHHE K
MEHSIOIUMCS OOCTOSITENIbCTBAM,

OOBSICHATh MPUYUHBI JOCTHKCHUS (HEIOCTHKCHHUS) PE3yIbTATOB JCSITCIBHOCTH,
JaBaTh OIEHKY HPUOOPETEHHOMY OIBITY, YMETh HAXOJUTh MO3UTUBHOE B
IIPOU3OLLIEAIIEN CUTYaLUH;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
U3MEHMBIINXCA CUTyallul, yCTAHOBJIEHHBIX OITMOOK, BOSHUKIIUX TPYAHOCTEH;
OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBHIM.

9MOL[PIOH3J'IBHBIﬁ HWHTCJIJICKT.

pas3nu4aTh, Ha3bIBaThb M YNPAaBIATh COOCTBCHHBIMH SMOLUSIMH W SMOIUSMH
ApYyTruXx,

BBISIBJISITh U aHAJIU3UPOBATH PUYHHBI SMOIIHIA;

CTaBUTh ce0s HAa MECTO JPYroro 4ejaoBeKa, MOHMMAaTh MOTHBBI W HaMEpPCHUS
Apyroro;

PETYJIUPOBATH CIIOCOO BBIPAKCHHS SMOITHIA.

[TpunsTHE CE0s U APYTHX;

OCO3HAaHHO OTHOCHUTKCS K JPYTOMY YEJIOBEKY, €T0 MHCHHIO;

NpU3HABATH CBOE MPABO Ha ONMIMOKY U TaKOE K€ MPaBo JAPYroro;

OTKPBITOCTH CeO€ U IPYTHM,

0CO3HABaTh HEBO3MOXKHOCTH KOHTPOJIUPOBATH BCE BOKPYT;

OBIIAJICTh CHCTEMOW YHUBEPCAIBHBIX YUCOHBIX PETYISITUBHBIX TIEHCTBUN, KOTOPAsI
obecrnieunBaeT (HOPMHPOBAHHE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPCHHSII
NO3UIHS JIMYHOCTH), W JKU3HEHHBIX HABBIKOB JIMYHOCTH (YIpaBIICHUS COOOM,
CaMOJTUCITUTUINHBI, YCTONYHBOTO MTOBEICHHUS).

IIpeameTHbIE pe3yabTAThl OCBOCHUS MMPOTrPAMMBI
B no3naBaTenpHOM (MHTEIUICKTYaNbHOMN) cdepe:

] mpuoOpeTeHne OmbITa UCIOIB30BAHUS METOJOB OMOJIOTUYECKON HAYKH C IIEJIBIO

M3y4eHUs] OUOJIOTUYECKUX OOBEKTOB, SIBICHUN M TMPOIIECCOB. HAOIIOJICHHE, OMHMCAHME,

IMPOBCACHUC HCCJIOXKHBIX OMOJIOTHYECKUX OIBITOB H 9KCIICPUMCHTOB, B TOM YHCJIC C

MCITOJIb30BAaHUEM aHAJIOTOBBIX U MU(PPOBBIX OMOJOTUYECKUX TPUOOPOB ¥ HHCTPYMEHTORB,

[]

dbopMupoBaHUE YMEHUS HHTETPUPOBATH OMOJIOTMYCCKHUE 3HAHUS CO 3HAHHMSIMU U3

JAPYTUX y4eOHbIX IpeaMeToB ((DU3UKU, XUMHH, reorpaduu, UCTOPUH, OOIICCTBO3HAHUS
T 1),



] dopmupoBaHUE yMEHUN periaTh yueOHbIE 3a/1aud OMOJIOTUYECKOTO COJIePKAHUS,
BBISIBISITh ~ NPUYUHHO-CIIECTBEHHBIE  CBSI3W,  MPOBOAMTH  KAa4eCTBEHHBIE U
KOJIMYECTBEHHBIC PACUETHI, JEJIaTh BBIBObI HA OCHOBAHUH MOYYCHHBIX PE3YIIBTATOB,;

1 ¢dopmupoBaHHEe yMEHHUS TUIAHHPOBATh YUEOHOE HMCCIICOBAHHE WU MPOEKTHYIO
paboTy C y4eTOM MOCTaBICHHOM 1esin: (OPMYIUPOBATh MPOOIIEMY, TUIIOTE3Y U CTABUTh
3aJja4d WCCIIEIOBaHMs, BBHIOMpATh aJeKBaTHO TOCTABJICHHOW I METOABI, JelaTh
BBIBOJIBI 10 PE3YJIbTaTaM MCCIICTOBAHMS WU MIPOSKTHOU e TEIbHOCTH;

] ¢opmupoBaHue  uHTEepeca K  yriayOJeHHI0  OMOJIOTMYECKUX  3HAHUM
(npeanpodunpHas MOArOTOBKA U MPodecCuoHaIbHAS OPUEHTAIINS) U BBIOOPY OHOJIOTHH
KaK Npo(UIBLHOTO MpeJAMeTa Ha CTYIIEHU CPEAHEro MOJHOTO 00pa3oBaHus A Oynymiei
npoeCCUOHATBPHON JIEITETbHOCTH, B O0OJACTH OWOJOTHH, METUIMHBI, SKOJIOTHH,
MICIXOJIOTHH, BETEPUHAPHUH, CEITLCKOTO XO35CTBA,;

[1 BnmajeHWe HaBBIKAMU paboThl ¢ uH(pOpManueld eCTeCTBEHHO-HAYYHOTO
COJIepKaHusl, TIPEJICTAaBJICHHONW B pa3HOW (opme (B BHIE TEKCTa, TAOJWYHBIX JAHHBIX,
cxeM, rpadukoB, aMarpaMM, MOJeENel, W300paKEHUH), KPUTHYECKOrO0 aHaIHM3a
MH(POPMAIUH U OIICHKHU €€ IOCTOBEPHOCTH,

[1 yMeHHWe MHTETrpHpOBAaTh OMOJOTHYECKHE 3HAHUS CO 3HAHHMSIMH APYTHX Y4eOHBIX
NPEeIMETOB; UHTEpPEC K YriayOJeHUI0 OMOJIOTHYECKUX 3HAHUNM U BBIOOPY OMOJIOTHH Kak
npoGUILHOTO TMpeaMeTa Ha YpOBHE CpeaHero oomero oOpa3oBaHus Uisl Oymymiei
npodeccUOHaIbHON AESATENIbHOCTH B OOJACTH OMOJIOTMM, MEAMIIMHBI, SKOJOTHH,
BETEPUHAPUH, CEJIbCKOTO XO3SIMCTBA, MHUIIEBOM MNPOMBIIIJIEHHOCTH, TICUXOJIOTHH,
UCKYCCTBA, CIIOPTa - UMETh YETKUE MPEACTABICHHUS O MATEPUATUCTUUECKON CYITHOCTH
T€HOMOB YKHBBIX OPTaHU3MOB U PETYJIAIHIO UX PaOOTHI;

] 3HaHWE OCHOBHBIX (DAKTOPOB OKPY’KAIOIIEH Cpe/bl, BIUSIOMIUX HA Pa3BUTHE U
CYIIIECTBOBAHUE JKUBBIX OPTAHU3MOB, aJanTaluil K (hakTopam OKpY>Karolen Cpebl;

] 3HaAHUE OCHOBHBIX MOJXOAO0B OMOTEXHOJOTHUHU, UCTIOJIH30BAHUS €€ IOCTUKEHUN B
COBPEMEHHOMW KM3HHU YeJIOBEKa, OCOOEHHOCTH HCIIOJIb30BAHUS KHUBBIX OPraHU3MOB /IS
MIPOU3BOJACTBEHHBIX HYK]I YEJIOBEKA,;

] 3HaHHWE OCHOBHBIX MOJIXOJIOB CEJEKIUU U OUMOTEXHOJIOTUHU KYJIbTYPHBIX PACTEHHUH,
XapaKkTepu30BaTh TEHETHYECKH  MOAU(PUIMPOBAHHBIE  PACTEHUS, ONEPUPOBATH
NOHATUAMHU, TUOpPHIM3ALMA, OTJAAJCHHas THOpUAM3AIMs, HWCKYCCTBEHHBIH OTOOp,
reTepo3uc, TpaHcPopMalysl, MyTareHes, FTeHeTUIeCKOe peAaKTHPOBAHUE;

[l mOHMMaHHWE  MOJIEKYJSIPHBIX ~ MEXaHHW3MOB  pealu3allid  HacleCTBEHHOMN
uH(bOpMaIMU U yMEHHE CBOOOIHO ONEPUPOBATH OCHOBHBIMH MOHITHIMHI MOJIEKYISIPHON
OMOJIOrMH U €€ COBPEMEHHBIX HalpaBJICHUI — FeHOMUKH, METaréHOMHKH, TPOTEOMHUKH;

] 3HaHWE OCHOBHBIX 3a00JICBaHMI YEIOBEKa, MEXaHHU3MOB UX Pa3BUTHUsA, CIOcoOax
WX TUaTHOCTHKY U JICUCHUS,



] ¢dopmupoBaHUE YMEHHS KCIOJIb30BaTh MOHITUWHBIN anmapaT U CUMBOJIMYECKUM
SA3bIK TE€HETHKH, TPAMOTHOE MPUMEHCHUE HAyYHBIX TEPMHUHOB, MOHATUH, TEOPHUI,
3aKOHOB JUISI OOBSCHEHHS HaAOJIOJAaeMBIX OHMOJIOTHYECKUMX OOBEKTOB, SBICHHH H
MIPOIIECCOB, MO3BOJIAIONIUX 3aJI0KUTh (DYHIaMEHT HAYYHOT'O MUPOBO33PCHHUS.

B nieHHOCTHO-OpHeHTaIIMOHHOM cdepe:

[] 3HaHWEe, YTO TPUMEHCHHE COBPEMCHHBIX TEXHOJOTHUU MOJCKYJISIPHONH OHOJOTHH
MO3BOJISIET YCIIEIIHO pemiaTh Takue 371000JHEBHBIE NPOOJIEMbI, KaK OXpaHa
OKpY’KaroIen cpelibl, COXpaHEHUE 37J0POBBS YEIIOBEKa, KOHTPOJIb U BOCCTAHOBIICHUE
IKOCHCTEM.



TEMATHYECKOE IINTAHUPOBAHHUE

Moayab «Kak }KMBOTHBbIE H PACTEHHUs PUCIOCAOTUBAIOTCS» (IBOJIOLMHOHHAS
aKo0JI0rHA) 5-6 Kiaccel (34 yaca)

MOP(OJIOTHYECKUX U
(U3HOJIOTHICCKUX aTalTaIH.
[Touemy opraHu3Mbl HE
CTaHOBATCS OECKOHEUHO
OOJBIIUMU, MAJICHEKAMH,
BCESITHBIM.

Tembl OcHoOBHOE coJepkaHue JleATeJIbHOCTD
IIKOJIbHUKOB
1. M1 uccaexyem CBOIICTBA U CTPOEHUE KUBBIX HccenenoBarenbckue
KMBbIE 00bEKTHI OpraHu3MoB (CTPOCHHUE KJIETKH). | paboThl «Bce nu (CUHHMIIBI,
(6 u) Bun, ocobp — opranusm kax Oenku, Oepe3bl © T.1.)
euHasg cucTeMa. AJanranuu OJIMHAKOBBIE?
(mpucniocobnenus). [TousiTre DOTOKBECTY.
rOMEOCTa3a JKUBOro opranusma. | Ilpakrtnueckas pabora
Cnioco0Obl ero noaaepx aHusl. «CocTaBisgem KHUTY
Orpannuenus PEKOpIOB  pAaCTEHUH H

JKUBOTHBIX HAIICTO Kpasa».

2. Bniusinue

OKpY Kawmen
cpeabl HA JKUBbIE
opranu3msl (12 4)

DaKTOPHI OKPYKAKOIIEH CpeIbl
(abmotuueckue, OMOTHYECKHUE,
aHTponorenssie). [Ipumepsr
abnoTH4eCKnX (pakTopos,
OKa3bIBAIOIINX OCHOBHOE
BJIMSTHUE HA KU3HEEATEIbHOCTD
KUBBIX OPTaHU3MOB!
TeMIIepaTypa, CBET, BIAXKHOCTb.
OcCHOBHbBIE 3aKOHOMEPHOCTHU
IPUCTIOCOOICHUS KUBBIX
OpPraHU3MOB K a0OMOTHYECCKUM
dakropam. [Ipucrnocodbnenus k
OCHOBHBIM a0MOTHYECKUM
dakropam: Temmneparypa,
BJIQXKHOCTD U CBET.

[IpakTrueckoe 3aHsATHE
«1IBet u Termo» (KyOuKu
JbJa B3BECUTH, IOJIOKHUTH
B yamku [letpu Ha
pa3HOIBETHYIO Oymary,
gyepe3 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpEe
pacTasi).

[IpakTrueckoe 3aHsTue
«Yro pacTBOpsieTcs B
BOJE» (IKCIIEPUMEHT
«Kuakuii 1om»).
[IpakTrueckoe 3aHsTue
«Jluddy3us BemiecTs B
Boze (pacTBOPSI)»,
«/IBM>KEHME PACTBOPOB 1O
LBETKY.

[IpakTrueckoe 3aHsTHE
«Jlen maBaeT B Boze
(aticOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTrueckoe 3aHsTHe
«Jlen mpu 3amep3aHuu




pacmmpseTcs»
(paspyrieHre KaMHsI
(mouBoOOpazoBanue),
3aMep3aHue KIETOK).
IIpakTrueckoe 3aHsTHe
«y6a» (kyOukH abaa
3aBEPHYTH B Pa3HbIN
MaTepuall, B3BECUTD).
IIpakTrueckoe 3aHsTHe
«ITurMeHTb» (MOKHO
pa3lienuTh Ha BaTMaHe
KpacuTelIu U3
baomacTepoB».
[IpakTuyeckoe 3aHsATHE
«Kak >KMBOTHBIE IJIABAIOT
B BoJie» (DKCIEpUMEHT ¢
MTUTICTKOM ).
HccnenoBarenbckue
pabotsl «BnusiHue cBera
(Teruia, BIaXKHOCTH,
COCTaBa MOYBHI) HA
pacTeHus! B €CTECTBEHHBIX
WJIH UCKYCCTBEHHBIX
yCJIOBUAX» (HA IOCTYITHOM

MaTepuae).
3. BzaumogeiictBusi | buotnueckue hpaxTopsl. Hccnenoparenbekast
KUBBIX OPIraHU3MOB | 3aKOHOMEPHOCTH PA3BUTHS pabora «Habmnronenus 3a
(4 9) ME>KBHI0BBIX B3aMMOOTHOIIIEHUSIMHI
B3aMMOOTHOIIIEHUH. JKUBOTHBIX TIPU

KoaBomronus (XUIHUK-KEPTBA,
apa3uT-X035IMH) DBOJOIUS
CTpateruii JoObIBAaHUS MHUIITH.
ConnaisHOCTh. Bunbi-
BCeJIeHIbI. [lepeuenp pacTeHui-
BpPEIUTENEH.

JTOOBIBAaHUHU TUIIA
(KOpMYIIKH TSl ITHIL, JJIs
TOPOACKUX WM CEIIbCKUX
JKUBOTHBIX). BeO-
KaMephI».
HccnenoBaTenbckas
pabota
«Pacnpoctpanenue
BUJOB-CUHAHTPOIIOB B
Hallle MECTHOCTU»




4. YesioBEK B KMU3HHU
pacTreHud u
JKUBOTHBIX? (6 1)

AHTpOIOreHHbIe (PaKTOPBHI.
[IpaBaa nu, 94TO NEPBOOBITHBIE
JIOIU KUJIM B TADMOHHUH C
npupooi. OqoManIHUBaHUE U
OpUPYYECHHE )KUBOTHBIX U
pacTteHuii. 3a4em cracaTb
BBIMUPAIOIINE BUbI, KaK 3TO
nenath. KyapTypHble pacTeHus u
ux aukue npeaku. [louemy
BaYKHO UX COXPAHSATb.
Pa3Hoo0Opaszue KyabTypHBIX
pacTeHuil 1 UX 3HaAUYCHHE B
KU3HU yenoBeka. KpacHas kHura
Bauieit Tepputopun. Oco6o
OXpaHsieMbIe TEPPUTOPHH,
3anoBeHUKU Poccun u mupa.

[TpakTnueckas pabora
«Pa3zHooOpa3zue
KYJIBTYPHBIX PACTCHHI B
BaIlleM PErHOHE.
Hccenenosarenbekas
pabota «Bnusinue
aHTPONOT€HHBIX (PAKTOPOB
Ha pa3BUTHE PACTCHUH B
ropojie/HaceJIeHHOM
ITYHKTE.
DKcKypeus/mpakTHIecKas
pabota «OOIIT B Bamem
pEeTHOHE — YHUKAIbHBIC
OOBEKTBI IPUPOIBIY.

5. Dkojornyeckue
Huu (6 4)

buocdepa — oqHa u3
BOKHEUIINX 000JI0YEK 3eMJIH.
UYTo Takoe «3KOJOTHUYECKHE
HUIIIM» U KaK OHU
dopmupyrorcs? GopmMupoBaHue

HccnenoBarenbckue
paboThl «IKONIOTHUECKUE
HUIIN BOKPYT TeOs —
onucanue GakTopoB
OKPY’KAIOIIEH CPENBI».

3HaHUH 10 OMopa3HOOOpaA3UIO HccnenoBaTebCKue
KU3HEHHBIX (OpM, paboThI
MOBEJICHYECKUX «®DeHOJIOTNIECKUE
IPUCTIOCOOJICHH, HAOJIIOICHUS».
MoAu(DUKAITMOHHAS
U3MEHYUBOCTH (Ha 0a30BOM
ypoBHe€). PacTurenbHbie
COOOIIECTBA U KX TUIIHI.
Pa3Butne u cMeHbI
PACTUTENBHBIX COOOIIECTB.
Monyab «OcHOBBI pacTeHHeBoACTBa» 7-8 Ki1acchl (68 yacoB)
Tembl OcCHOBHOeE coJep:KaHue JleATeJIbHOCTH
IKOJbHUKOB

Tema 1. BBenenue B
pPacTeHueBOACTBO
(29)

Yro-Takoe pacTEHHUEBOACTBO!
OCHOBHBIE (DaKTOPBI
BBIpAILBAaHNS PACTCHUMU.
Uctopus pazsutus
arpOXHUMUYECKUX 3HAHUU
(padoter M.B. JlomoHocoBa, 0.
JInbuxa, byccenro, B.B.
HokyuaeBa, K.A. Tumupsizena,
II.A. KoctbeiueBa, /I.H.

[IpakTrueckas pabora
«bouka JInbuxa».




[IpstHUTIIHUKOBA | Jp.).

Tema 2.
ArpoTexXHUYeCcKUil
IKCcIepumMeHT (6 4)

[IpaBuna nmoctaHOBKU
arpOdKCIEPUMEHTOB.
ITocTanoBKa SKCIIEPUMEHTOB C
pacteHusiMU. Bb160p TEMBI,
COCTaBJICHHUE TUIIOTE3bI, LIEJIH U
3a/1a4 SKCIIEPUMEHTA 110
BBIpALBAaHUIO PACTCHUH B
KOHTPOJIUPYEMOM CpEJIE.
KonTtpoau, noBTOpHOCTH,
IIPOBEAEHUE IKCIIEPUMEHTA.
[InaHnpoBaHUE IKCIIEPUMEHTA.
O1uieHka pe3yabTaToB
JKCIEPUMEHTA.

OcBoeHME TEXHOJIOTUH
KPYTJIOTOAMYHOTO BhIpAIIUBAHUS
cajaToOB U MUKPO3EJIEHU B
KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIX YCIIOBUSIX.

Hccenenosarenbekas
pabora «DakTophl,
BIIMSIIOIINE Ha
npopacTanue cemsiH (poct
IPOPOCTKOB).
[TpakTuueckas pabora
«COOp yCTaHOBKH Jis
BBIpAIIMBAHMs PACTCHUI B
KOHTPOJIUPYEMBIX
YCIIOBHUSIXY.

Tema 3. Poab
XUMHYECKHUX
3JIEMEHTOB B

NUTAHUU PACTCHUN
(20 u)

Bopa. PactBop. BeiTsikka.
AHMOHBI, KATUOHBI,
3JIEKTPONPOBOAHOCTH U pH
pactBopa. Poiab XuMH4eCKuX
3JIEMEHTOB B MUTAHUU PACTCHUM.
[Tony4yeHre nmuTaTeIbHBIX
BEIIIECTB PACTCHUSIMMU.

Y n1o6penus: opraHndecKue,
MUHEpaIbHbIE,
MUKpoOHonornueckue. TUrbl
MATaHUS pacTeHuil. BozaymHoe
¥ MUHEpaJIbHOE (KOPHEBOE)
MATaHUE pacTeHuil. TpaHcmopT
MUTATEIbHBIX BEILIECTB
pAaCTEHUI: BOCXOISIIUNA 1
HUCXOJAIINN TOK. BaxHenmme
KaJIniHbIC, GOChHOPHBIC U
a30THBIE yI00OpEHHUs, HX
cBoiicTia. [IpocTeie u ciioxHbIE
yIOOpeHws.

Poct u pazButne pacrenuii:
JTambl OHTOTeHE3a, (PaKTOpHI,
BIIASIOIINE HA POCT PACTCHUM:
CBET, I'yCTOTA MOCA/I0K, MUTaHUE,
cyocTpar.

Oco06eHHOCTH TUTAHUS

[TpakTuueckas pabora
«CxeMbl TUTATEIbHBIX
pactBopoB. Pacuer 103
yIOOpeHU st
MUTATEJbHBIX PACTBOPOB».
[TpakTuueckas pabora
«IIpaBuna cMemmBaHus
yI0OpeHUI»
[IpakTraeckas pabora
«IIutanue pacTeHuil:
TE€XHOJIOTUS
MPUTOTOBIICHUS
MUTATEJIbHBIX PACTBOPOB
JUISL Pa3HBIX KYJIbTYP».
[IpakTrueckas padora
«MOHUTOPUHT
MUHEPAIbHOTO MUTaHUs
pacTeHun».
[IpakTrueckas pabora
«PacturenpHas
JTIMarHOCTUKA.
HccnenoBarenbckas
pabota «OreHka
COCTOSIHUSI KOMHATHBIX
pacTeHuii, paCTEHUI Ha
LIKOJIBHOUM TEPPUTOPHH,




pacteHuid a30ToM. A30T U €ro
3HAYEHUE B )KU3HU PACTCHUM.
@opMBI a30Ta U UX
npeBpalicHue B MOYBE.
Ucrtounuku dpocdopa nis
pacteHus. 3HaUeHue
dbochopcoaepxammx
COEIMHEHUH B KieTKe. Posb
MAaKpOIPTrUYECKUX COCTUHEHUN
dbocdopa B sHEpreTUIECKOM
oOMmeHe.

Brnusinue kanus va pusnueckue
CBOMCTBa MPOTOIJIA3MbI, HA
(dbepMEeHTHI YTIIEBOIOPOIHOTO
oOMeHa, cuHTe3 OCJIKOB U Jp.
Ponb kanust B moaep:kaHuu
MOHHOTO OajaHca B TKaHAX, B
poIeccax cCaMOPEryJIsIUU.
PerynsaropHas u
CTPYKTYpOOOpa3oBaTebHas
pOJIb KaJblUsl. Y4YacTHE B
00pa3oBaHUU KIETOYHOU
CTEHKH, NOAIepKaHUH
CTPYKTYpBI MeMOpaH u
peryJsnus uX TPOHUIIAEMOCTH.
3HaueHUEe MarHus B
MeTa00IM3Me paCTCHUH.
Marnuii B coctaBe xjopoduiia,
CXOJICTBO XJopodwinia u
reMorjo0uHa Kak
CBUJIETEJILCTBO €AUHCTBA
OpraHUYECKOT0 MHpA.

Cepa u ero OCHOBHBIE
COEMHEHUS, UX POJIb B
CTPYKTYPHOU OpraHU3alnuu
KJIETKH, y4acTHE B
OKHCIIUTENBbHO-
BOCCTAHOBUTEJBHBIX PEAKIUAX
MUKpPOIIEMEHTHI.
[IpencraBnenus o posiu
MUKPO3JIEMEHTOB B
MeTa00IU3Me PACTCHUN.
Oco0eHHOCTH OCTYIUICHUS
MHUKPO3JIEMEHTOB B PACTEHUSI.
CuHeprusm 1 aHTaroHu3M

yCTaHOBKA MPUYUH
NaTOJIOTHYECKHUX
COCTOSIHUH (TIpH
HAJTAYHH ),
Hccenenosarenbekas
pabota «O1eHKa BIUSHUS
pa3IMYHBIX JIEMEHTOB Ha
COCTOSIHME PaCTCHUH
(cocTaBieHHE pa3TUYHBIX
MOJIKOPMOK )».




3JIEMEHTOB IIUTaHUs PACTCHUM.
PactutenbHas nuarHoctuka u
METO/1bl UACHTU(PUKALINU
HEJJ0CTaTKa/N30bITKa SJIEMEHTOB
NIATAHUS.

Tema 4.
Peryasitopsl pocrta
pacreHuid. 3ammTa
pacrenmii (4 1)

ITonsaTue o perynsaropax pocra
pacteHuil. CTUMYISTOPBI pocTa
— (UTOrOPMOHBI (AyKCHHBI,
riu00ePeIUTHHBI, IMTOKUHIHBI).
WNHrubutopsl pocta pacTeHUM:
1. npuposnsie (abcuu3oBas
KHUCIIOTa U HEKOTOPbIE
(dbeHoIBHbIE BellleCTBa
(nxymapoBasi, KOpu4Hasi,
CaJTUIIUIIOBAS KUCIIOTHI).

2. CHHTETUYECKHE
(MOpdaKTHHBI, pETapIAHTHI,
nedoNraHThl, JECUKAHTHI,
repOunubl). QUTOMOHUTOPHUHT
U OLIEHKA COCTOSIHUS PACTEHUH.
CoBpeMeHHbIE CTIOCOOBI
MOHUTOPUHTA.

3amuTa pacTeHuil oT
BpEIUTENEH. OCHOBBI
ouomeTo/1a.

[TpakTuueckas pabora
«DUTOMOHUTOPHUHT U
OLIEHKA COCTOSIHUSA
pactenunii. CoBpeMEHHbIE
CIIOCOOBI MOHUTOPUHTAY.

HccnenoBarenbekas
pabota «Bnusinue
rerepoaykcuHa Ha
npopactanue (pocT Ha
Pa3HBIX CTAIUAX, B PA3HBIX
YCJIOBHSIX) Pa3IMYHBIX
pacTeHun».

[TpakTuueckas pabora
«MHCekTapun: mpaBuia u
yCIIOBHS Pa3BEACHUS
HOJIE3HBIX HACEKOMBIX).

Tema 5. Boanasi,
necyaHasi v
MoYBEeHHAasA
KYJbTYPbl, X
NnpuMeHeHNne B
BbIpaIlMBAHUHU
pacTeHuil.
Du3noJI0rus
pacrenmii (8 u)

BopaHasi, necuanasi v moYBeHHast
KYJIbTYpbI, UX IPUMEHEHUE B
BBIPAIIIMBAHUMN PACTEHHUM.
[IpoBenenue BOJBI B KOPHE U
cTebie pacTeHUH.

BonHblil pexuM pacTeHu:
CTpOEHUE YCTHUIL: (PaKTOPHI,
BIIUSIONIUE HA UX PACKPBITUE U
3aKphITHE. 3HAUCHUE MEXaHU3Ma
pEryJsiy UCTIapEHUs BIaru
pacTeHHEM.

DOTOCUHTE3 — YHUKAJIbHBIN
nporecc pacteHui. TeMHoBas u
cBeroBas (ha3el POTOCUHTESA.
3HaveHue porocuHTE3a IS
KUBBIX OpraHu3MoB. DaKTOPbI
pOCTa pacTEeHUi: BO3AYX U
asparus. [logzeMHoe npIxaHue
pacTEHHUI: COCTAaB MOYBEHHOTO
BO3/1yXa, ra3oo00meH. ["'a3oo0meH

[IpakTraeckas pabora
«KopHEBOE NaBICHUE.
[IpakTraeckas pabora
«IIpurorosnenue
npenapara yCThHUIL
METOJIOM CJIEIKa».
HccnenoBarenbckue
paboTthl «Bnusinue
YCJIOBHUM COAECPKAHUS
pacTeHul Ha KOJIMYECTBO
YCTBUID.

[IpakTrueckas pabora
«DyHKIIMOHATbHAS
JTHAarHOCTHKA PACTECHUM 1O
aKTUBHOCTH
XJIOPOTLIIACTOBY.
HccnenoBarenbckas
pabota «Omnpenenenue
xsiopodumna A u b,
OLICHKA




npu 0eCrIOYBEHHOM
BBIPAILMBAHUH.

(bOTOCMHTETHYECKOM
AKTUBHOCTHU PaCTCHUH U
(bakTOpOB, BIMSIIONIMUX HA
HEe».

[TpakTuueckas pabora
«Anspanus, CO2 u Oo.
JIpIxaHue pacTeHUN».
[TpakTuyeckas pabora
«/IpIXaHUE paCTCHUN:
OIICHKa MHTEHCUBHOCTH
JBIXaHWS PACTCHHUH U
TUTO/IOBY.
HccnenoBarenbckue
paboThl «Bnusinue
crioco0a BhIpalMBaHUs
(cocTaBa muTaTEILHOM
CMECH, CXEMbI BHECCHUS)
Ha POCT U Pa3BUTHUS
Pa3IMYHBIX PACTEHUI».

Tema 6.
KyasTypHbIe
pacTeHus.
CoBpeMeHHbBIE

ACMEKTHI CeJeKIHU
(20 u)

Kak uenoBek cTaj ucnojab30BaTh

pactenusa? CBsi3b pa3BUTHS
MBUJIM3AIMN YEJIOBEKA U
OJIOMAIlTHUBAHUS PACTCHUH.
JlomecTukanusi.
HacnenctBenHocts u
U3MEHUYUBOCTh — OCHOBHBIC
CBOMCTBA JKMBBIX OPTaHU3MOB.
3menunBocTh. Buanl
U3MEHUYUBOCTb.

['en —marepuanbHbIi HOCUTENH
HACJICICTBEHHOCTH U
U3MeHUYUBOCTU. HyKenHoBbIC
KHUCIOTHL. Jlokanu3anus
F€HEeTUYECKOro MaTepuasa B
KJIETKE. [[eieHne KIIeTOK.
Pemnukanus JIHK. OcHoBHas

JI0TMa MOJICKYJIIPHOM OMOJIOTHH.

Tpanckpunuums. Tpancusuus.
MyTtanumu.

DddexT OYTHIIOYHOTO
TOPJIBIIITKA U TEHETHIECKOE
pazHooOpa3zue. Uto Takoe
reHOaHK? 3a4eM COXpaHATh
TEHETUYECKHUE PECYPCHI
pacteHuii? OCHOBHBIE CTIOCOOBI

Juckyceus
«JlomecTukaiys, Bce JI1
pacTeHus U )KUBOTHBIE,
KOTOPBIE )KUBYT PSIIOM C
YeJIOBEKOM UM
OJIOMAITHUBAIOTCS ?
MOXHO 51 cuuTaTh
TapakaHa 0JIOMalTHEHHBIM
KUBOTHBIM 7.
[IpakTraeckas pabora
«MoaudukarmornHas
W3MEHYUBOCTD (JTUCTHS,
UTOJIKU C OJTHOTO
JiepeBa)».

[IpakTrueckas padora
«I'eH — HHCTpYKLMS 110
coopke kietku (Ha Oucepe
WIH KOHCTPYKTOPE)».
[IpakTrueckas pabora
«MyTtanus Ha OytepOpoje
(J1r000# 00BEKT U3
npeaslayniei padoTel, rie
M3MEHEHHUE UHCTPYKIUU
MPUBEJIET K U3BMEHEHUIO
BHEIITHETO BHJIA
00BEKTA)».




COXPAHCHUS TCHETHYCECKUX
pecypcoB pacTeHumid (X Situ u in
situ).

3nauenue padbot H.W. BaBuiosa.

3aKOH TOMOJIOTHYECKUX PSAIOB.
LleHTpsl NPOUCXOXKICHUS
KyJIbTYpHBIX pacTenuy H.U.
Baguioa u I1.M. XXykoBckoro.
OCHOBHBIE METO/IbI CEJIEKIIHH.
I'ubpuauzanus. opmel oTOOPAa.
OcHOBHBIE HanpaBiIEHUs
CEJIeKIMU: YIyUIlIeHHE
ypOKailHOCTH, YCTOMYHUBOCTH K
OMOTUYECKUM 1 a0UOTUYECKUM
daxTopam.

EcTp 11 xxu3Hb B ipobupke?
BroTEeXHOIOTHS KYJIBTYPHBIX
pacCTECHUH.

Kaxk gyenoBek moxer
MOAUGUIIMPOBATH PACTCHUS ?
I'eneTHUeCcKO€E peaKTUPOBAHUE.
CoBpeMeHHBbIE IOXO0IbI U
JOCTHKEHHSI TEHETUYECKOT O
peaaKTUPOBAHUS PACTCHUIA.

[TpakTuueckas paborta 1o
rpynnam «OTKyza Ha
HAIIIUX CTOJIAX
(GpyKTBI/OBOIIH/3ITAKH.
[TpakTuueckas pabora
«BeipammBaem ropox. Kak
MIPOBECTH CKPEIUBAHUE Y
ropoxa.
HccnenoBarenbekas
pabota «BeIpamuBanue
pacTeHuil B MpoOUpKe»
(MO>XHO BOCIIOJIB30BAThHCS
pe3yibTaTaMu
TPEIBITYIIAX
IKCIIEPUMEHTOB TIO
COCTaBJICHUIO
MUTATEIFHBIX PACTBOPOB
JUISL paCTEHUN).
[TpakTuueckas pabora
«["eHOMHBIE HOXKHUIIBI
(MoxenupoBaHue pabOTHI
cucreMbl CRISP-Cas)».

Tema 7.
PacTurennbHas

npoaykuus (8 u)

HanzemHble u moa3zemMHbie
opransl pactenuii. [ToGer u
BUIOM3MEHEHHBINA M00ET
pactennii. CriocoOsl
Pa3MHOXEHUS PACTCHUU.
[TonsiTnie 0 KauecTBE MPOAYKTOB
nutanus. [Ipo6remsr
KOHKYPEHIIMM OT€UYECTBEHHBIX
IPOJIYKTOB MUTAHUSA C
UMIOpPTHBIMU. Jlorucruka
JIOCTaBKHU U CPEACTBA
COXpaHEHHUs TPOITYKTOB
MUTaHUS.

Mukpo3eneHb: NoJIE3HOCTh U
TEXHOJIOT U4

XUMHAYECKHUN aHaIINA3
npoayKIuu. OCHOBBI
CIIEKTPOOTOMETPHH.
[TorennmomeTpusi.
Xpomatorpadusi.

[IpakTryeckas pabora
«IIpenenbHO IT0MyCTUMBIE
koHneHntpauuu (I11K) u
METOJIbl KOHTPOJIS
0e30macHOCTH
pacCTUTEIBHBIX MPOAYKTOB
MTATAHUS».
HccnenoBarenbekas
padota «O1eHKa KayecTBa
BBIPAIIIEHHO N
MUKpO3eseHn» (100
CBOSI, THOO M3 Mara3uHa).
[IpakTrueckas pabora
«MeToapl OLIEHKHA
Ka4yeCTBa PaCTUTEIIbHON
MPOAYKIMH: XpaHCHHUE U
COXPaHHOCTh
MATATEIBHBIX BEIICCTBY
(mo moctymHOMY
000pyI0BaHHUIO).
HccnenoBarenbckas




pabota «Onpenenenue
ButamuHa C MeTogoM
00paTHOro TUTPOBAHUS B
TUI0JIaX HAa Pa3HOM CPOKE
(crmocobe) xpaHeHUsI».

Monyab «buorexnosiorus» 7-8 kiaccobl (68 yacos)

Tembl

OcHoBHOe coaep:xaHue

JlesiTeIbHOCTH
IKOJbHUKOB

Tema 1.
BbuorexHosiorust

(4 9)

IlousTe OGMOTEXHONIOTUH. 3aUueM
YeJIOBEKY OMOTEXHOJIOTHH, B YEM
UX MPEUMYIIECTBO MEepPe;T
XUMHYECKUM CHHTE30M. OCHOBHEIE
OM000BEKTHI OMOTEXHOJIOTHH
IIPOMBIIILICHHBIE
MUKPOOPTaHU3MBI, KJICTKH U TKaHU
pacTeHUH, )KUBOTHBIX M YEJIOBEKA,
OMOKaTaIN3aTOPHI.

CoIpbe 1151 OMOCHHTE3a U OIICHKA
ero OMOJ0rMUEeCKOM [IEHHOCTH.
OCHOBHBIEC HCTOYHUKH yTIIEpOa,
aszora, pocdopa, MUKPOIIEMEHTOB.
HccnenoBanue HOBBIX MCTOYHHKOB
CBIPbsI (BKJIFOYAst BOIIPOCHI €T0
npeaBapuTeIbHON 00paboTKM),
pa3paboTka HOBBIX MUTATEIBHBIX
cpen, B TOM YKCJIC BKITFOUAFOITUX
OMOCTUMYJISITOPHI U JPYyTHE
AJIEMEHTHI YIPaBJICHUS U
ONITUMU3AIIIHN TTPOIIECCOB
OonocuHTe3a. MeTobl
ONITUMU3AINN ITUTATSIIBHBIX CPE.

[IpakTuueckas pabora
«ITpumepsl
PUMCHEHUS
OMOJIOTMYECKUX
00BEKTOB B TBOEH
KUABHIA.

Tema 2.
MuxkpoOuoJiorusi
(12 9)

[TonmoxeHnne npoKapuoTOB B
CUCTEME OPTaHUYECKOTO MHUpA.
Ctpoenne 6akTepHanIbHON KICTKH.
Knaccudukanus 6akrepuid.
Mopdomnorus 6akrepuii. [Ipocteie
Y CJIOKHBIE METOIbI OKPAIITUBAHHUS
Oakrepuii. Dusnonorus OaKTepUii:
MUTaHUE, AbIXaHUE, POCT U
Pa3sMHOXKEHHUE. 3HAKOMCTBO C
JOMEHOM Apxeun
(3KCTpeMO(DUIBHOCTB,
OCOOEHHOCTH CTPOCHHUSI KJIETKH).

[TpakTuka.
JlaGoparophas paboTa
«DukcupoBaHHbIE
npenapaTbl OaKTepuil.
Omnpenenenue Gopmbl
MPEAIOKEHHBIX
KYJbTYD
MUKPOOPTaHU3MOB,
WCIIOJIb3YSl MPOCTOU
METOJ] OKPaCKH».
JlaGoparopnas paboTa
«OnpeneaeHue TUIA




MOJIOYHOKHCIIOE U CIUPTOBOE
opoxenue. otorpodHbie U
XeMOTpo(HBIE OaKTEPHUH.
Kunetnueckoe onucanue mnpouecca
pOCTa MUKPOOPTaHU3MOB.
OKCITIOHEHIIMAJIbHAsL MOJEIb POCTA.
Kunernka rudenu
MUKPOOPTraHU3MOB.

[latorennsle 6axkrepun. YymHas
najgoyka u 4epHasi CMepTh,
00TYIU3M, CTOJIOHSIK, TyOepKyJes.
Ucrtopust 60pbObI €
OakTepranbHbIMU UHDEKIUSIMH.
Boiina 6eckoHeuHOCTH:
AHTUOMOTUKH MPOTUB OaKTEPUHl.
MexaHu3Mbl 1eUCTBUMN
aHTUOMOTUKOB. MexXKIIeTouHas
KOMMYHUKaIus 6akrepuil. HyBcTBO
KBOpyMa.

[Ipumenenue 6akrepuit
yenoBekoM. Kunernueckoe
onucaHre OMOCUHTE3a MPOTYKTOB
MUKpoopranusmamu. bakrepun,
KOTOpPBIE MOTYT pa3jaraTh
IJIACTHK.

MukpoopranusmMsl B
arpoOHUOTEXHOJIOTHH,
HckyccTBeHHBIE acconralnin
pacTeHHI C MUKPOOPTraHU3MaMu

KJIETOYHOU CTEHKHU
METOJIOM OKpaIlIuBaHUS
no ['pamy» (pu
HaJIM4YUU PEAKTHBOB).
JlaGopartopHas paboTa
«IIpurorosnenue
MPUKU3HEHHBIX
npenapaTon
MOJIOYHOKHCIIBIX
OaKTepuii».
JlaGoparopnas paboTa
«IToceB cMbIBa C pyK Ha
yamku [letpuy.
JlaGoparopnas paboTa
«Bpinenenue yncrou
KYJbTYphI OaKTEpHUi.
Merton pa3BeneHUi.
MeTtoa UCTOLMIAIOIIIETO
ITpUXa».
JlaGoparopnas paboTa
«Mopdomoruueckas
XapaKTEepUCTHKA
BBIJIEJICHHOM YHCTOM
KYJbTYpBbI:
XapaKTEepUCTHKA
KOJIOHUH, hopma
OakTepui, TUII
KJIETOYHOU CTCHKH.
JlaGoparopnas paboTa
«CpaBHEHHE poCcTa
MUKPOOPTraHU3MOB Ha
yaimike 0e3 u ¢
n00aBiIeHUs
AHTUOMOTUKOBY.
Hccnenosarenbckas
pabota «Ilouck
MUKPOOPTraHU3MOB
00J1aJaroIIKnX
AHTarOHUCTUYECKOMN
AKTUBHOCTBIO.
HccnenoBarenbckas
pabota «Brinenenue
MOJIOYHOKHCIIBIX
OakTepui,
UCCIIEIOBAHUE UX




aAKTUBHOCTH».
HccnenoBarenbckas
pabota «Brinenenue
OakTepuil MOJIE3HBIX
JUIsL pACTEHUN.

Tema 3.
JyKapHOTHYECKHUE
OpPraHu3Mbl B
OMOTEeXHOJI0TrUH
(mi1ecHeBbIe TPUOBI,
TP OKAKH,
Boaopocun) (12 4)

[InecHeBbIe TPUOBI TPOTYIIEHTHI
OMOJIOTUYECKU aKTUBHBIX BEIIECTB
OO6mras xapakTepUCTHKa TIPOXIKEH
caxapoMuLeToB. Mcropus
UCIIOJIB30BaHUS IPOXIKEN B
TPaAUIIMOHHON OMOTEXHOJIOTHH.
TexHoJIOruu BUHOJETUS U
XJe0oneueHuns,
CIICIMAIU3UPOBAHHBIE PACHI
npoxokeil. Metabonusm JpoxoKei.
Peaxniust cnupToBOTO OpOKEHHUS.
[TonyueHne BTOpUYHBIX
MEeTa0O0IMTOB B JPOXIKax. Jpoxxku
KaK MPOYIIEHTHl OMOTOTUIHB.
[Tonyuenue 1eneBbIX OEIKOB B
IPOKIKAX.

Oco0eHHOCTH BETETaTUBHOTO U
MIOJIOBOTO PAa3MHOXKEHHUS Y
IPOXKIKEN, 3HAUECHUE U3YUCHHUS
MHUTO3a U [IUTOKUHE3A IS
ONTUMU3ALUU [IPOIIECCOB
KYJIbTUBUPOBAHUS JIPOXKIKEBBIX
IITaAMMOB, IOHUMAaHUs IPUYUH
MAaTOTC€HHOCTH JPOAKEH U TpuOOB,
MIOKMCKA MUIICHEH QyHTULIUOB U
pa3pabOTKN HOBBIX JIEKAPCTBEHHBIX
npenapaTos.

Bonopocnu — nepcnekTUBHBIN
0O0BEKT 17151 IPOU3BOJICTBA OENKa U
yrieBoJioB. buotexnonornueckue
METOJbl OYUCTKHU TBEPJBIX,
KUJKUX OTXOJIOB U ra3000pa3HbIX
0TX0JI0B Tpou3BOACTB. CTOUYHBIC
BObl. CXEMBbI OUHUCTKHU.
buodunbrpsl, aspoTeHkH,
METAHTEHKU, OKCUTEHKH.
AKTHUBHEIN UJI U BXOAAIINE B HETO
MUKpOOpranusmsl. Mcnonb3oBanue
BOJIOPOCJIEN B OUMCTKE CTOYHBIX
BOJ.

JlaGopartopHas paboTa
«lloxcueT KiIeTOK
IPOXOKEN B Kamepe
I'opsieBa».
JlaGoparopnas paboTa
«OO0HapyxeHue
MPOJIYKTOB CTUPTOBOTO
OpOXKEHUS . ITUIOBOTO
CIIUPTa U YTIEKUCIIOTO
raza».

JlaGoparopnas paboTa
«Habmronenune
Pa3MHOXKECHUS
JIPOKOKEBBIX KIETOK.
[TpakTuueckas pabora
«Ilonyyenue TBOpora u
Keupa Ha OCHOBE
MOJIOYHOKHUCIIBIX
OakTepuii».
[IpakTuueckas pabora
«OcHOBHBIE BUABI KBaca
U UX XapaKTEePUCTHKA»
«JIpoxxu u
MOJIOYHOKHUCIIBIC
OakTepuu,
pUMEHSIEMBbIE JITIS
MIPOU3BOJICTBA KBaca».
[IpakTrueckas padora
«CpaBHUTEIIBHBIN
aHaJIN3 Pa3BUTHUSA
JPOXKIKEN B adpOOHBIX U
aHa’pOOHBIX
YCIIOBUSXY.
[IpakTrueckas pabora
«MeToapl OLIEHKHA
CBOWCTB
XJIEOOMEeKapHBIX
JIPOMKIKEM.
OcoOeHHoCTH
MPUMEHEHUS




MIPECCOBAHHBIX,
CYIIEHBIX U
WHCTaHTHBIX
IPOAKEN.
Hccnenosarenbekas
pabota «Bnusinue
(hUBUKO-XUMUYECKUX
(hakTOpOB HA KAYECTBO
OMOTEXHOJIOTUUECKOMN
POYKIUHU (KBac,
kedup, CrIp, XJ1e0 u
ap.)».
HccnenoBarenbckas
pabota «Bnusinue
(U3UKO-XUMHYECKHUX
(hakTOpOB HA POCT
Bojopociu (Chlorella

vulgaris)».
Tema 4. HacnencrBeHHOCTD U [IpakTuyeckas pa60Ta
HacaencrBenHnas HU3MEHYNBOCTh — OCHOBHEIE <<M0JIH(1>I’IKaIII/I0HHaSI

nHpopmanms (8 u)

CBOICTBA JKMBBIX OPTaHU3MOB.
N3menunBocTh. Buanl
N3MEHYHUBOCTb.

['en —marepuanbHbIi HOCUTENb
HACJICJICTBEHHOCTH U
U3MEHUYNBOCTU. HyKIenHOBBIE
KHUCJIOTHL. Jlokanu3anus
F€HEeTUYEeCKOro MaTepuaia B
KJIeTKe. JleJieHne KIeToK.
Pemnmukamus JIHK. OcHoBHast
JI0OTMa MOJICKYJISIPHOW OMOJIOTHH.
Tpanckpunuus. Tpancusuus.
MyTtanumu.

U3MEHYUBOCTD (JTUCThS,
UTOJIKU C OJTHOTO
JepeBa)».
[IpakTuueckas pabora
«['eH — uHCTPYKIUA 110
cOopke kineTku (Ha
oucepe wim
KOHCTPYKTOPE)».
[IpakTraeckas pabora
«MyTtamus Ha
oytepOpoe (mroboit
00BEKT U3 NMPEeabIAYIICH
paboThl, IIe U3BMEHEHNUE
WHCTPYKIIUH TPUBEIET
K U3MEHEHUIO
BHEIITHETO BHUJIA

00BeKTa)».
Tema 5. [TosokeHne BUPYCOB B CUCTEME IIpocmotp
Bupycosorust (6 4) | opranndeckoro mupa. CTpykrypa u | AOKyMEHTAJIbHOTO

XHMUYECKUH COCTAaB BUPYCOB.
Knaccuduxanms BUpycoB.
Penponykuus BupycoB. Bupycsr -
BO30YUTENN UH(PEKIIMOHHBIX
0osie3Hel. OHKOBUPYCHI.
Bakrepuodaru: crpoenue,

buapMa 0 BUpyCax.
[IpakTrueckas paboTa.
«MeTtoa pa3BeICHUIN».
[IpakTuueckas paboTa.
«TutpoBanue
O0aktepuodaron».




CBOWCTBA, IPUMEHEHUE.
buonoruueckue metoasl 60pbObI €
BUPYCaMH.

Tema 6. 'ennas

OCHOBBI TEHHON MHKEHEPHH.

[TpakTuueckas paborta

HHKEeHepHus U Bekropa. Cnenuduyeckue «DHIOHYKJIEA3bI
O0MOTEeXHOJIOrHH (epMeHTBI OaKTepHil. pectpukiu (padoTa ¢
(8 u) buorexHonornu npoayKuuu HYKJICOTUAHBIMU
0eIKOB B OaKTEpHATbHBIX MOCJIeI0BATEILHOCTIMHU
KyJIbTypax. /JJocTukeHus reHHou Ha Oymare)».
WHXEHEPUU U OUOTEXHOJIOTUH. [IpakTuueckas pabora
CRISPR/Cas — cucrema «["eHHBIE HOKHUIIBI -
aJanTUBHOTO UMMYHHUTETA CRISPR/Cas
Oakrtepuii u apxeit. [MO. Metoasl | (MoaenrpoBaHUE Ha
nonyuenusa ' MO. Oymare)».
Urpa-guckyccus:
«BpIurpaii rpaHT Ha
coznanue ' MOy.
Tema 7. JlomecTukanusi OCHOBHBIX Huckyccus
buorexHoJioruu B JIOMAIIITHUX KUBOTHBIX; «JloMecTukamusi, Bce Jix
KMBOTHOBO/ICTBE COBPEMEHHBIC KCIIEPUMEHTHI 10 pacTeHus M >KUBOTHBIE,
(8 u) JIOMECTHKAIIUU KUBOTHBIX KOTOPBIE JKUBYT PAIOM
(Jlucuila, HOpKA U Ap. — C YEJIOBEKOM UM
AKCHEPUMEHTHI HAYYHOM IIKOJIBI OJIOMAIIIHUBAIOTCS ?
akajeMuka bessiera). MOKHO JI1 CUNTATH
CoBpeMeHHbIE METObI B TapakaHa
KUBOTHOBO/ICTBE: TPAHCIIAHTALIMS | OJOMAIIHEHHBIM
SMOPHUOHOB, XUMEPHBIE KUBOTHBIE, | )KUBOTHBIM ?».
KJIOHUPOBAHHUE. [IpakTuueckas pabora
OcHOBHBIE 00JIC3HH KHBOTHBIX U «Meroauka
POJIb NATOTE€HHBIX KJIOHUPOBaHHUS
MUKPOOPTraHU3MOB ¥ IMAPa3uTOB B | (MOJEIMPOBAHUE HA
pasBUTHH 3a00JI€BaHMI JOMAIIHUX | Oymare).
KUBOTHBIX U OCHOBHBIX MEpax [IpakTrueckas padbota
O0pBOBI C HUMHU; POJIb MOJIE3HBIX «CocTaBlIeHHE pallOHa
MUKPOCUMOMOHTOB B OPTaHU3ME MUTaHUS KUBOTHOTO,
*KUBOTHBIX. [lonoxkuTensHOE U pacyeT pacxoJ0B Ha
no6o4uHOoe (OTPHUIIATEIIEHOE) CoZlepIKaHHUE.
BO3/IEMCTBUU aHTHOMOTUKOB Ha HccnenoBarenbckas
OpraHU3M B XOJ€ JICUCHUS paborta «O1eHka
KUBOTHBIX; LIEJIU U 3a1a4H KauecTBa MOJOYHOU
BeTepuHapuu. buotexHonorus MPOTYKIII».
KOPMOBBIX MPEMapaToB.
Tema 8. OCHOBHBIE METO/Ibl CEJICKIIUH. [IpakTrueckas padbora

buorexHoJsoruu B
PaCTCHUCBOACTBE

I'mbpunuzanus. ®opmsl 0TOOpA.
OCHOBHBIE HANIPaBJICHUS

«BpIpamuBaeM ropox.
Kak MPOBECTHU




(10 u)

CENICKIUHN . yIIYUYLICHUE
YPOKAUHOCTH, YCTOUUYUBOCTH K
OMOTHYECKUM M aOMOTHYECKUM
dakTopam.

OCHOBHBIE TOJXOAbI CENEKIIUU U
OMOTEXHOJIOTUH KYJIbTYPHBIX
pactenuit, [ uOpuaunzanus,
oTJajgeHHas Tuopuan3anus,
HCKYCCTBEHHBIA O0TOOp, TETEPO3HUC,
TpaHchopMalusi, MyTareHes,
TCHETUYECKOE PEAaKTUPOBAHUE).
Uctopus cenekuun B Poccuu u
MHUPE, UCTOPUS PA3BUTHS
BAKHEUIIINX COPTOB KYIbTYPHBIX
pacCTEHUH.

Kak uenoBek Moxer
MOAUGUIIMPOBATH PACTCHUS?
I'ennas nHxenepus pactenuii. Yro
TaKO€ T€HETUYECKAsl NHKEHEPUS
pacteHui. TpaHCreHHbIE pACTECHMUS.
Merons! nonyuenusi. OO6pazoBanue
OIyXOJIEH Y PACTCHUH.
ArpobakrepuanbHas
Tpanchopmanus: Ti-mma3MubL.
I'enst T-JIHK. MonekymnsapHo-
T€HETUYECKUE MEXaHU3MBbI
Tparnchopmanuu. [ eneTuueckoe
penaktupoBaHue. CoBpeMEHHbIE
NOAXObI U TOCTHKECHHUS
TE€HETUYECKOr0 PEAaKTUPOBAHUS
paCTECHUH.

EcTh 1 %u3Hb B IpoOupKe?
buotexHo0rUs KyIbTYypPHBIX
paCTECHUH.

CKpEIIMBaHUE y
ropoxa.
[TpakTuueckas paborta
«["eHOMHBIE HOXKHUIIBI
(MozenupoBaHUe
paboThI CUCTEMBI
CRISP-Cas).
Hccenenosarenbekas
pabora «BelpanuBanue
pacTeHuil B mpoOupKe»
(MOXHO
BOCTIOJIb30BATHCS
pe3yabTaTaMu
TPEIBLAYIITUX
IKCIIEPUMEHTOB TIO
COCTaBIICHUIO
MUTATEIHFHBIX
pPacTBOPOB TSI
pacTeHui).

Monyab «MoJjiekyJIsspHbIe 0CHOBBI (PM3H0JI0THU U apMaKoIorun» 9 Kiace

(68 yacos)
Tembl OcHoOBHOE coepxxaHue JlesiTeIbHOCTH
IKOJbHUKOB
Tema 1. BBenenne. buorennsie snmemenTsl. | MccinenoBarenbekas
dusuoaornueckas | opranorensl. O, C, N, H. pabota
xumus (20 q) AkTuUBHBIE POpMBI KUCTOpOAa, UX | «KommdecTBeHHas

MOJyYEHHUE, HEUTPAITU3AIUSL.
Makpo3JIeMEHTBI: POIEHT

OLCHKA COACPIKaHHA
MHUKPOIJICMCHTOB HNJIN




COJIep>KaHMs B OpraHU3Me,
BBITIOJIHSIEMast () yHKIIHS,
COJIep>KaHME B MIPOIYKTaX MUTAHUS.
Ca2+ - cBAI3BIBAIOIIKC OCIIKU,
JETIOHUPOBAHUE KaTbIHA,
peryJsius ypOBHS KaJbIIUs B
Opra"usme:. TOpMOHBI IToYeK. Mg —
CTpPOCHUE XJIOpOHUIIa, €T0
aKTUBALIUS COJTHEUHOU dHEPIruUeH.
MUKpPOITIEMEHTBI: B KAKUX
MOJIEKYJIaX CoJepxKaTcs,
BBITIOJIHSIEMas! ) yHKITHS,
COJIEp>KaHME B MIPOIYKTaX MUTAHUS.
[TocnencTBust mepe03UPOBKH
MUKpOdJIeMeHTamMu. Fe —
yCBaMBaE€MbI€ TUIIbI COCMHEHUN
*enesa. ['emonporennsl,
TreMOITMaHUH, IIUTOXPOMBI. CU —
YCBOEHUE W TPAHCTIOPT ME/IH.
benku, coneprkaiiyie Meb.
[TaTosnoruueckrue CUHIPOMBI
Menke u BunbcoHa, CBsI3aHHBIE C
MeTabO0JIM3MOM MEJIH.

TOKCHUYHBIE JIEMEHTHI
[lepnoguuecko CUCTEMBI IS
opranusma. BiusiHue HeocTaTka
MaKpO ¥ MUKPOIJIEMEHTOB Ha
JKUBBIE OPTaHU3MBI.

Kupsbl. 3a601eBaHNs YEIOBEKA,
CBSI3aHHBIE C HAPYIICHUSIMHU
KUPOBOTO OOMEHa.
JucnunuaemMun.

VrieBoasl. 3a001€BaHNUs YEIOBEKA,
CBSI3aHHBIE C HAPYIICHUSIMHU
yriaeBogHoro oomeHa. CaxapHbiid
IHa0eT.

benku. Ctpoenue. 3a0oneBaHus
YyeJIOBEKa, CBI3aHHBIC C
HapyLIEHUSIMU OE€TKOBOTr0 0OMEHa.
Oyakun 6e1K0B. DEPMEHTHI.
Mexanusm aeictBus. Kinaccsl
(hepMEHTAaTUBHBIX PEAKIIHI.
KodepmeHnTtsr.

BuTtamuHbI KUPOPaACTBOPUMEIE,
BosiopacTBopuMEIe. [IpeBpareHue

BUTAMUHOB B IUILEBBIX
POIYKTAX).
IIpakTHueckoe 3aHsaTHE
«KauecTBeHHBIE
pEeaKIuu Ha
OpraHUYECKUE
MOJIEKYJIBD).
IIpakTrueckoe 3aHsTHe
«JIeHaTypalus OCIKOBY»
[IpakTrueckoe 3aHsATHE
«M3yyeHue akTUBHOCTH
aMUJIa3bI».
[IpakTrueckoe 3aHsATHE
«Jlnanu3 (kaeTouka
Tpaybe)».




BUTAMHUHOB B AKTUBHBIE (POPMBI
KO(epMEHTOB. ABUTAMUHO3BI.
OCHOBHBIE THUITBI META0OIUYECKUX
peakuuii. buosHepreTuyeckue
npouecchl. [ mukonus. ki
Kpe6ca. Llens nepenoca
ANEKTPOHOB. OKUCIEHUE KUPHBIX
kucnot. Katabonuzm
AMHUHOKHUCIIOT. [ TIFOKOHEOreHe3.
CuHre3 yrieBoJi0B, OEJKOB,
XKUpoB. Metabonutuyeckue
3a0oneBanus. [Ipaktuueckoe
3aHATHE: «pELIEHUE 3a7a4 Ha
HHEPreTUYECKUl 0OMEeH»

Knetka. ITonaTue memOpaHsI.
OyHk1u MmeMOpan. Bunabt
TpPaHCIIOPTa B KIIETKY.
MeMOpaHHbIE OPraHOUBI.
3a0oeBaHus CBSI3aHHBIE C
HapyIIeHHuEM paboThl MeMOpaHHBIX
opraHesu1, 60J€3H1 HaKOTLICHHUS.
TUnbl KOHTaKTOB MEXKIY KIETKaMHU.
3HaueHUE MEKKIETOUHOU
KOMMYHHKAIINH JJISI 300POBbs
OpraHu3Ma.

Snpo. YpoBHU yITakOBKH
XpoMaTuHa. XpOMOCOMHbBIE
teppuTopun. HemeMOpaHHbIe
OpraHOUbI.

Tema 2.
MouexyJisipHasi
ouosiorus (20 u)

OCHOBHBIE BEXH Pa3BUTHS
MOJICKYJISIPHOW OMOJIOTHH.
HyknenHoOBBIE KUCIOTHL.
OCHOBHbIE PUHIIUIBI CTPOCHHUS.
Matpuunbie cHHTE3bI. Perukanus
— OCHOBA KJIETOYHOI'O JEJICHHUS.
[IpuHUMIIBI pErTUKAIUH.
Mytanuu. YTo BBI3bIBAECT
n3meHenus B crpoennu JIHK.
[TpuHIMIIBI penapanuu.
TpaHckpumnus.

I'enetnueckuii koa. Tpancaanus.
OpraHn3zanusi reHoMa BUPYCOB
[IpoTrBOBHpPYCHBIE CPEACTBA,
MEXaHU3MbI UX JEHUCTBUS.
Opranu3zainust reHomMa 0akTepuii

[IpakTraeckas pabora
«Boigenenne JJHK u3
OaHaHa».
[IpakTrueckas padora
«Mopaenp JIHK-
OpUTaMU».
[IpakTrueckas pabora
«Omnpenenenue
KauecTBa MpenapaToB
JIHK ¢ moMorisro
CHEKTPO(HOTOMETPUIY
(mpu HANMUKH
000pyAOBaHMS).
[IpakTrueckas pabora
«PennmkaTuBHAas
MaruHa (urpa-




AHTHOaKTEpUaIbHBIE TPENapaThl.
Opranuzanus resoma 3yKapuoT
I'eHOMHOE penakTUpOBaHHUE.

JIEMOHCTPALIHS)».
[TpakTuueckas paborta
«IIP (Mmoxensb
aMITuuKanus Ha
Oymare)».
[TpakTuueckas pabora
«Cua mpoMoTopa».
[TpakTuueckas pabora
«Pemienue 3anay Ha
TCHETUYCCKUI KOJI».
[IpakTuueckas pabora
«DonauHr OEIKOBY.
HccnenoBarenbckas
paboTta
«Pacripoctpanenue
AaHTHOMOTUKOPE3UCTCHT
HBIX OaKTepHii».
[TpakTuueckas pabora
«Pabora B
COBPEMEHHBIX
reHeTHYeCcKux 0azax
nanubiX. [IpoBenenue
In silico ananu3a

MOCJIeJOBATEIIbHOCTEH
TCHOBY».
Tema 3. IMonsiTue o nexkapcTeax. Ilpunnunsl | iccnenoBarenbekast
DapmMaKoJIorust II0AxX0J1a K MOMCKY HOBBIX pa60Ta «OKCIIEpUMEHTa
(28 u) JICKapCTBEHHBIX CPEJICTB. 110 OIPEJCIICHUIO

CKpUHMHT ¥ €r0 METO/IbI.

ITytu BBenenus JIC.
dapMaKOKMHETHKA JICKAPCTBEHHBIX
BellecTB. BecackiBanue
(abcopOrus) nexapcTB. OCHOBHBIC
MEXaHHU3MbI BCACHIBAHMUSI.
TpaHcoOpT JIEKapCTBEHHBIX
BellecTB. ['eHbl U OeNKHU NepBoii
dazel 6morpanchopmanyu. [lyru
BBIBEJICHUS JICKAPCTB U3
opra"usma. DKCKpeuus u
snuMmuHanus. ['eHsl u 0enku
BTOPOI (pa3bl OMoTpaHchopMalui.
®dapmakoarHaMuka. [ 1aBHOE 1
noO0YHOE, pe30pOTUBHOE U
MECTHOE, MPSMOE, HETIPSMOE U
pedaekTopHOe AeHCTBHE.

TOKCHYHOCTH BEIISCTB
Ha apTEeMUTUSIX).
[IpakTrueckas padora
«Kapra s3xcnpeccun
10 aMHUHOBBIX U
CEPOTOHMHOBBIX
PELIENITOPOB B MO3T€
MBIIIIEH».
HccnenoBaTenbckas
paboTta
«IToBenneHueckne TeCThI
Ha peIOkax Danio rario.
CBeTIIo-TeMHas
Kamepa».
HccnenoBaTenbckas
paboTta
«IToBeneHUYeCcKnEe TECTHI




Bunbl B3auMoaEHCTBUSA JIEKAPCTB.
CuHeprusm 1 aHTaroHusM Ipu
COBMECTHOM JIEMCTBUU
JIEKapCTBEHHBIX BEILIECTB, UX
Pa3sHOBUAHOCTHU
TpancMeMOpaHHBIN CUTHAIUHT.
Turbl KIETOYHBIX PELIENITOPOB.
MemOpaHHbIC: HOHHBIE KaHAIbI,
KATaTUTAYECKHUE U COMPSIKEHHBIE C
G-0Oenkamu; BHYTPUKIIETOUHbIE:
LUATOIJIA3MATUYECKHUE U SIACPHBIE.
MexaHu3MBbl TUTaHI-PELENTOPHOTO
B3auMoieicTBUSA. CENeKTUBHOCTD
(M30MpaTenbLHOCTD) ACHCTBHS,
CBSI3b «XMUMHUYECKasI CTPYKTYypa —
dbapMakosioruyeckasi akTHBHOCTb
BEILIECTB»

DapMaKoJIOTHYECKON MOAYIISIIIUU
CHHANTUYECKON XOJIMHEPTUYECKON
nepenaun. MonexkyasspHbIi
MEXaHU3M JEUCTBUS U
dbapMakosiorudeckue cBoicTBa M-
XOJIMHOOJIOKATOPOB,
raHrauo0JI0KaTOPOB U
Kypapernoao0HbIX CPEACTB.
®apmaKoJIOrHuecKas peryJisius
AKTUBHOCTH aJIPEHEPTUYECKOTO
CHHarnca. AIpeHOMHUMETHKH,
apeHo0JI0KATOPHI,
CUMITATOJIUTUKH.

MonexynsipHast hapMaKkoIoTus
AHTHAJUIEPTUYECKUX CPENICTB.
I'mctaMUHOBBIE pEeLIENTOPHI: THUIIHI,
MOJIEKYJISIpHAsl OpraHU3alIusl.
Crabunmn3aTtopsl MeMOpaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIM MEXaHU3M
JeHCTBUSI, 0COOEHHOCTH
KJIIMHUYECKOTO MPUMEHEHUS, TOUKU
MPUIOKEHUS JEUCTBUS
WHTHOUTOPOB JTUTTUIHBIX
MEINaTOPOB.

MexaHu3m OeUCTBUS U
IpPUMEHEHHE MpenapaTos,
CTUMYJIUPYIOLIUAX MPOLECCHI
uMmmyHuteta. Gapmakonoruueckas

Ha peIOkax Danio rario.
OTKpBITOE TOJIEY.
Hccenenosarenbekas
paboTta
«IloBeneHueCKre TECTHI
Ha peiOkax Danio rario.
CraitHoe TToBeICHUE.
[TpakTuueckas pabora
«BnusgHue anpeHanya
Ha CEepJ/ICUHbIC
COKpaIlleHUs
(mporpammHOe
obecrieueHue)».
[IpakTuueckas pabora
«['ucromornueckue
npenaparbl UMMYHHOM
CHUCTEMBI».
[TpakTuueckas pabora
«['ucromornueckue
npenaparbl HEPBHOU
CUCTEMBI».




XapaKTEPUCTUKA UHTEPIECHKHUHOB!
IIOJIYYEHUE, MEXAHU3M JIEUCTBU,
npuMeHeHne. OCHOBBI
naTo(U3U0JI0ruU OCTPOPa30BOro
OTBETA, MEINAIMS BOCIIAJICHHUSI.
MonekynsipHbId MEXaHU3M
MPOTUBOBOCTIAJIUTEIILHOTO
JNEUCTBUSA
IIOKOKOPTUKOCTEPOUIOB,
HECTEPOUTHBIX
MPOTUBOBOCIIAJIUTENBHBIX CPECTB.
[ToHsiTHE O HapKO3€ U HAPKO3HBIX
npenapaTtax. Knerounslii u
HEPBHBIN HAPKO3.
dapmakonorudeckas
XapaKTEPUCTUKA OTJICJIbHBIX TPYIIII
HapKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTD AEUCTBUS Ha
LHEHTPAJILHYIO CUCTEMY.
dusnonornueckuii CoH; ¢as3nl CHa.
Bunbl Hapymenuit cHa [lonsitue o
MEIMKaMEHTO3HOM CHE U
CHOTBOPHBIX ITpernaparax
(TMITHOTHUKAX).

MonekynsipHble aCIIEKThI
Horuuenuuu. OnuaTHbIe
pPELENnTOPhI, UX TUIIHI.
OHKedanuHbl U SHAOPGUHEI -
SHJOT€HHbBIE JINTAH]Ibl OMTUATHBIX
pPELENTOPOB.

AHTHUIICUXOTHUYECKOE JICHUCTBHE,
BIIMSTHUE HA (YHKIIUIO
SKCTPANUPAMUIHON CHCTEMBI,
AMOIIMOHANIbHYIO c(pepy, pBOTHBIM
LEHTpP, apTEpUATBLHOE JIaBJIICHUE,
LHEHTP TEPMOPETYJISALUY.
MonekynsipHble MEXaHU3MBbI
JNEUCTBUSI HEUPOJIENITUKOB,
BIIMSTHUE HAa JO(PaMUHOBBIE,
CEpOTOHUHOBBIE, aJIPEHO- U
TMCTAMUHOBBIE PELENTOPHI, UX
JNEWCTBHUE HA KIIETOYHBIE
MeMOpaHbl, Ha JIETIOHUPOBAHUE
TKaHEBbIX MOHOAMHHOB.
[Torenunan-3aBUCUMbIE HATPUEBBIE




KaHaJIbl KaK MUIIICHH JICHCTBUS
MECTHBIX aHECTECTHKOB. CIIOCOOBI
UHTMOUPOBAHUS MMOTEHIIUAI-
3aBUCUMBIX HAaTPUEBBIX KAaHAJIOB
MECTHBIMU aHECTETUKAMU.

Monyab «Mosiekyasipablie OCHOBBI cestekum» 9 kiacce (68 yacon)

omnostorus (20 u)

HyknenHOoBbIE KUCIOTHI.
OCHOBHBIE TPUHITUIIBI CTPOCHUS.
Matpuunbie cuHTE3bI. Perukanus
— OCHOBA KJIETOYHOI'O JEJICHHUS.
[TpuHIUIIBI peTUIMKALIUY.
Myrtanuu. YUto BbI3BIBaCT
u3meHenus B crpoennu JIHK.
[IpuHMIIBI penapanuu.
Tpanckpunuus. [ eHeTnueckuii
koA. OpraHuzanusi reHoMa BUPYCOB
[IpoTrBOBHUpYCHBIE CPEACTBA,
MEXaHU3MBbI UX JACHUCTBUS.
Opranuzainus reHoMa 0akTepuit
AHTHOaKTEpUATbHBIC MTPENAPATHI.
Opranuzanus reHoma 3yKapuoT
['eHOMHOE pegakTHpOBaHHUE.

Tembl OcHoOBHOE coJepxaHue JeATeIbHOCTD
IIKOJBbHUKOB
Tema 1. OCHOBHBIE BEXU PA3BUTHS [IpakTuueckas pabora
MogexyJisspHasi MOJIEKYJISIPHOI OMOJIOTHH. «Bpinenenune JIHK n3

OaHaHa».
[IpakTuueckas pabora
«Mopens JIHK-
OpUTaAMHU».
[TpakTuueckas pabora
«OnpeneneHue
KadecTBa MpenapaTon
JHK ¢ noMmomnipro
CHEKTPOPOTOMETPUN
(mpu HaTHYHH
000pyTOBaHUS).
[IpakTuueckas pabora
«PenmkaTuBHas
MaiuHa (urpa-
JCMOHCTPALIHS)».
[IpakTraeckas pabora
«ITHP (Mmoxenn
aMITA(UKaIKs Ha
Oymare)».
[IpakTrueckas padora
«Cumna nmpomMoTopa».
[IpakTrueckas padora
«Pemrenune 3aga4 Ha
T€HESTUYECKUU KOJI.
Tpancasus».
[IpakTrueckas pabora
«DoaauHT OEIIKOBY.
HccnenoBarenbckas
paboTta
«Pacnpoctpanenue
AHTUOMOTHUKOPE3UCTEHT
HBIX OaKTepUil».
[IpakTrueckas pabora




«PaboTa B OBpeMEHHBIX
reHeTHYeCcKux 0azax
nanHelX. [IpoBenenue
In silico ananu3a

IIOCJIEI0BATEIBLHOCTEN
TE€HOBY.
Tema 2. [Ipenmer renetuxu. KpaTtkas Ponesas urpa
Monexkyasipabie UCTOPUS PAa3BUTUS NPEACTABICHUS | «AJUIEIN».
OCHOBBI F'€HETHKH 0 HACJIEACTBEHHOCTH. HccnenoBarenbCckuii
(20 v) OT rena Kk npu3HaKy: Kak poeKT MyTareHHbIe
packpacuth Kota. UTo Takoe (bakTopBhL.

npusHak? [IyTe OT reHa j0
npu3Haka. Myrauuu. Ameny.
['eTepo3uroThl U TOMO3UTOTHL.
JIOMUHAHTHBIC U PELIECCUBHBIC
aJUICIIN.

['eHbI CTpOAT OpraHus3M.
BxiroueHne 1 BEIKITIOUCHUE
6ompiioro Habopa renon. Kak
KJIETKU TTOHUMAIOT, KaKUe TCHBI
JTOJDKHBI paboTaTh.

JIuckpeTHOe Hacyie10BaHUE
IPU3HAKOB. 3aKOHBI MeHens
OJIVH T€H - OJuH Ipu3HaK. Cxema
CKpeIllUBaHUA. 3aKOH
eauHOo00pa3usi THOPHJIOB IIEPBOTO
MOKOJICHUS. 3aKOH pacuIeIUICHUS
IIPU3HAKa BO BTOPOM ITOKOJICHUHU.
3axkoHbI MeHaensa: HECKOJIIEKO
T'€HOB - HECKOJIBKO IMPHU3HAKOB.
JIuruOpuaHOE CKpEIIMBaHHUE.
HeszaBucumoe pacxoxaeHue
xpoMocoM. CrerieHHoe
HacCJIeJJOBaHUE.

B3aumopericTBre TeHOB.
AJLJIENTbHOE U HEeaJUIEJIbHOE.
Onpenenenue noja. [lomoBsie
XpoMocoMbl. CaMIIbl U CaMKH.
Brusane gakTopoB oKkpyKaromiei
cpelibl. XpOMOCOMHOE
onpeneneHue noia. [lonoseie
xpoMocoMsl. [TpobGnema
JOIOJTHUTEIIBHON X-XPOMOCOMBI Y
KEHIIUH. Tpex1BEeTHbIC KOIIIKHU.

Ponesas urpa «Cynb0a
KJIETKU». | eHbI-
MEePEKITI0YATENH.
[TpakTnueckoe 3aganne
«ANTOPUTMBI [J151
KJIETOK».
[IpakTnueckoe 3aganne
«Enunoobpaszue
MIEPBOTO MOKOJICHUS.
[IpakTrueckoe 3aJaHue
«Pacmenienne Bo
BTOPOM TMOKOJICHUN.
HccaenoBarenbckuit
MPOEKT «3aKOHBI [
Mennens B
AKCIIEPUMEHTE.
[IpakTnueckoe 3aganne
«PemeTka Ilennera».
[IpakTnueckoe 3aganne
«HacnenoBanue,
CLICTIZICHHOE C II0JIOM».
[IpakTrueckoe 3aHsTue
«B3anmoneiicTBus
re€HOB (MOJICIMPOBAHUE
CHUHTE3a U TpaHCHOPTa
IIUTMEHTA B KIIETKY)».




Tema 3.
MouiexyJiipHbI€e

OCHOBBI CeJIeKIHH
(28 u)

['eHbl B monmynsmusx: BEIUKOE
paBHoBecue. [Tonmynanusa. YacToTsl
BCTPEUAEMOCTHU MPU3HAKA U
ajuiens. YpaBHEeHHUE Xapau-
BaiinOepra. [lonymnsiiuu
MEHSIIOTCS: YUCJICHHOCTD,
MUTpaLMs U BBIOOp cymnpyra.
®daKTOpbI, KOTOPHIE BHIBOJAT
NOMYJIAINIO U3 PAaBHOBECUS Xap/u-
BaiinOepra. YuciaeHHOCTb
nonynaainuu. PoyeBas urpa
«3¢dext ocHoBatensn». pend
reHos. Myranuu. Heciywalinoe
ckpewmuBanue. M3omsanus.
[Tomymsiiuu MEHSIOTCS:
€CTECTBEHHBII 0TO0Op. MexaHu3m
JEeUCTBUSI €CTECTBEHHOT'O 0TOOPA.
JIBxymuii oToop.
MonaudukanronHas
U3MEHYUBOCTh. CTaTUCTUYECKHUE
0COOCHHOCTH MOJIU(PUKAITUOHHOM
u3MeHunBocTu. Hacnenoanue
KOJIMYECTBEHHBIX ITPU3HAKOB.
KonnuecTBeHHBIE TPU3HAKHU.
CpenoBast ”BMEHYUBOCTD
npusHaka. Koagdumuenr
HAaCJEeayeMOCTH Ipu3HaKa. OTBET
Ha oTOOp. [lonck reHos
KOJIMYECTBEHHBIX MTPU3HAKOB.
OIHOHYKIIEOTUHBIE BAPUAHTHI
reroB. JIHK-uur. [ToHOreHOMHBIN
aHAJIN3 acCOLMALINM.

«OMBI» HaJI TEHOMOM.
[Toctrenomuas spa. OOpaTHas
reHeTuka. «OMUKCHBIE»
uccienoBanus. [Iporeom,
MeTabosioM. JloMecTUKaALMS 1
HEHTPbl TEHETUYECKOTO
pazHooOpa3sus. IToucku pactenuii ¢
«XOPOILIUMU» MPU3HAKAMU TSI
yesnoBeka. LIeHTpbl reHeTHuecKoro
pasnoobpazus. Hukonait MiBanoBuu
Basuios. Cenexius.
Kom0Ounarmonnas u ruOpuaHas
cenekuus. I'ereposuc.

IIpakTrueckoe 3aganue
«YacToThl ajenew,
TE€HOTHUIIOB U
(EeHOTHUIIOBY.
Hccenenosarenbckuil
IIPOEKT «AHAIN3
TEHETUYECKOU
CTPYKTYPbI OMYJISLIMA
(Ha ocHOBe 3aKOHa
Xapau-Baiinbepra)».
Poneas urpa «3ddexr
OyTBUTIOYHOTO
TOPJIBIIITKA.

Posnieas urpa
«EcTecTBEHHBIN
oTOOPY.
HccnenoBarenbeckue
paboTHI
«MoaudukaoHHast
M3MEHUYHUBOCTD
pacTeHuil B mpeaenax
BallleTO0 MECTa
KUTEITBCTBAY.
[IpakTnueckoe 3agaHue
«ATPOHOMBI».
[IpakTnueckoe 3aganne
«["oMonoruyeckue
PSABI HACIEACTBEHHON
M3MEHYUBOCTH.




CoxpaHUTb U U3YUYUTh T'€HBI, YTOOBI
MeHSITh Oynyimiee. Kak npaBuiibHO
XpaHuTh TeHbl. Komnekuu
TEHETUYECKUX PECYPCOB PACTEHUM.
[Mpaktukym u/unm
VICCIIEI0BATENbCKAN IIPOEKT:
MeTobl KyJIbTHBHPOBaHHUS IN VItro
JUJIL COXPAHEHUSI TEHETUYECKUX
pECYpCOB PACTEHUU U IS
YCKOPEHHOM CEJNIEKIIUN
['eHeTnueckue HEHTPHI B HALLIEH
crpase. [ e 3aHuMaroTcA
TEHETUKOW U TEHOMUKOM JJIs1 HYXK]]
CEJIbCKOTO XO34MCTBA.







