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COJEPXXAHHUE

IHosicHuTeIbHAA 3aIUCKA

AKTyanpbHOCTb Y Ha3HAYEHUE MTPOTPAMMBI

BapuanTsl peanu3zaiuu nporpaMmmbsl U GOPMBI IPOBEICHUS 3aHATUI
B3anMocCBA3b ¢ IpOrpaMMON BOCIIUTAHUS
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Monynb «Kak )KUBOTHBIE M pACTEHUS TPUCTIOCAOTMBAIOTCS (IBOIIOIMOHHAS HKOJIOTHS)
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Mopynb « OCHOBBI paCTEHHEBOACTBa» 7-8 Ki1acchl (68 1yacoB)
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Monyns «MonekysipHbie OCHOBBI (hr3HoNI0TUN U (hapMakosorumn» 9 kiace (68 yacon)
Monyns «MonekysipHbIe OCHOBBI cesieKIuu» 9 kiace (68 4acoB)

Ilnanupyembie pe3yJIbTaThl OCBOCHHS KyPCa BHEYPOYHOM NeATEIbHOCTH
JIMYHOCTHBIE pE3yJIbTaThI

MeranpeaMeTHbIE PE3YIbTATHI

[IpeameTHbIE pE3yAbTATHI

TemaTnueckoe MIAHKPOBAHME

Moy «Kak )KUBOTHBIE M PACTEHUS MTPUCTIOCAOINBAIOTCS» (IBOTIOIIMOHHAS YKOJIOTHS)
5-6 xmaccel (34 yaca)

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

Monynb «buotexnomorumn» 7-8 kimacchl (68 yacoB)

Monyns «MonekynsipHble OCHOBBI (PU3HOJ0TUU U (hapMakosorun» 9 kmace (68 yacon)
Monyns «MonekynsipHble OCHOBBI celekuun» 9 kiacce (68 yacon)



HOACHUTEJIBHASA 3AIIMCKA

AKTYyaJIbHOCTh W Ha3HauyeHWe mporpammbl. [Iporpamma pa3paboTana B
COOTBETCTBUM C TpeboBaHusMU DenepaibHOr0 rocyIapCTBEHHOTO 00pa30BaTENbLHOTO
CTaHJapTa OCHOBHOrO oOIIero oOpa3oBaHUs, OpPUEHTUpPOBaHa Ha oOecreyeHue
UHANBUIYAIbHBIX TMOTPEOHOCTEW OOydalomuXxcsi M HamnpaBlieHa Ha JIOCTUXKEHUE
TUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOTPaMMbl OCHOBHOT'O OOIIEro 0oOpa3oBaHUs C
y4eTOM BBIOOpa YYacCTHHKaMH OOpa30BaTENbHBIX OTHOUICHHM KypCOB BHEYPOUHOM
AESITeIbHOCTH. JTO MO3BOJISIET 00ECIeUNTh €AMHCTBO 00s3aTeNbHBIX TpeboBanuit ®I'OC
BO BCEM IPOCTPAHCTBE IWIKOJBHOIO OOpa3oBaHUs: HE TOJIBKO Ha YpOKE, HO M 3a €ro
IIpeIeIaMu.

AKTyanbHOCTb peaau3aluy JaHHON IPOrpaMMbl 00y CIIOBJIEHA CaMO 0COOEHHOCTHIO
IIPOEKTHO-UCCIIEOBATENILCKON  ACSATENBHOCTA. JTa JACSATEIBHOCTD JIEKUT B OCHOBE
M03HABATEJIBHOIO MHTEpeca peOeHKa, SBISETCS 3aJ0rOM YMEHHUs IUIAHUPOBATh JIHOObIE
NEUCTBUSL U BaXXHBIM YCJIOBHMEM YCHEIIHOW peanu3auuu uaeil. JlroOble H3MEHEHUs
COBPEMEHHOT0 OOLIECTBA CBS3aHbl C MPOEKTaMU M HCCIECJOBAaHUSIMU - B HaykKe,
TBOpUYECTBE, OM3HECE, OOUIECTBEHHOMN XU3HU. [103TOMY Ba)KHBIM 3J€MEHTOM DPa3BUTHS
JUYHOCTH OOydYaromerocst sBisieTcs (OPMHUPOBAHME OCHOBHBIX HABBIKOB HPOEKTHO-
HCCIIEI0BATEIIbCKOM NEATEIbHOCTH.

[IporpamMmoil mpenycMOTpeHO (OPMHUPOBAHUE COBPEMEHHOTO TEOPETUUYECKOIO
YPOBHS 3HAHUMW, a TakKe U MPAKTHUYECKOTO OMbITa padoThl ¢ JabOpaTOPHBIM
0o00OpyI0OBaHUEM, OBJAJECHUE MPUEMAMH HCCIEI0BATEIbCKON NESITeIbHOCTH. MeToabl
OpraHu3alMd  00pa30BaTENbHOW W HAYYHO-UCCIENOBATEIbCKOW  JESATEIbHOCTH
MpeaycMaTpuBalOT (HOPMUPOBAHHE Yy OOYyYarOUIMXCS HECTAaHAAPTHOIO TBOPYECKOIO
MBIIICHUS, CBOOOIBI CAMOBBIPAXKEHUS U UHIANBUYAIbHOCTHU CY>KJICHUH.

JUis TONHOrO ydera MNOTPEOHOCTEH ywalluxcsi B MPOTrpaMMe HCIOJIb3YeTCs
au(pepeHIUPOBaHHBIA  TOAXOJ, YTO CTUMYJHPYET Yydallerocss K YBEJIMYEHHUIO
MOTPEOHOCTH B MHIUBUYyAIBHON, HHTEIJICKTYAIbHONU U TMO3HABATEIHLHOU JACSTEIHHOCTU
Y Pa3BUTHIO HAYYHO-UCCIIEI0BATEIhCKUX HABBIKOB. [IporpaMmMa cranet BocTpeOOBaHHOM
B IIEPBYI0 oOuepelb IIKOJbHUKAMHM, KOTOpPblE UMEIOT CTOMKUWA UWHTEpeC U
COOTBETCTBYIOIIYI0 MOTHUBALUIO K U3YYEHUIO MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA,
€CTECTBEHHBIM HayKaM U TE€XHOJIOTHUSIM.

B noapocTkoBOM BO3pacTe yyamuecs IposBIIIOT CBOIO 3aMHTEPECOBAHHOCTD B TOM
WM WHOW o0JacTu 3HAHWW, HAYYHOM HaMpaBiIeHUH WA MpodhecCHuOHATHHON
aesTenbHOCTH. TakumM o00pa3oM MpPOUCXOAUT (OPMUPOBAHHE TO3HABATENBHOU U
MpoQEeCCHOHAIBHON COCTABJISIONIEH JTMYHOCTH, MOMOTAeT y4yalleMycsl B OIpeAeIeHUH
OyIylIero >KU3HEHHOTO MyTH U B MPO(ECCHOHATIEHOM BbIOOPE MOCIE OKOHYAHHUS IIKOJBI.
[TogoGHOTrO po/a 3aMHTEPECOBAHHOCTh CTUMYJIUPYET MOCTOSTHHOE KETAHUE NTKOJIbHUKA K
MO3HAHUIO HOBOTO, PACIIMPEHUIO W YIUIYOJICHHIO COOTBETCTBYIOUIMX 3HAHHUM, U



MOJIy4YEHUIO HOBBIX B TOM YHCIE NPAKTUYECKUX HABBIKOB, a TaKK€ MOTHUBUPYET
y4aIerocs: Ha mpoOpHUEHTALIUIO.

[Iporpamma HareneHa Ha TOMOIb PEOCHKY B OCBOCHHMH OCHOB OpraHU3allUd U
OCYIIECTBIICHUS! COOCTBEHHOM MPOEKTHO-UCCIIEN0BATENbCKON JIEATEIHHOCTH, a TaKXkKe B
MpUOOPETEHNUN HEOOXOMMOTO OTIBITA JTs pa0OTHI HA/I MHAWBUAYATHLHBIM UCCIICTIOBAHUEM
Wi npoektoM. [IporpaMMa MOMOXKET WIKOJBHUKY B 0Ooljiee TIIyOOKOM HW3Y4YEHUU
MHTEPECYIOIIEe ero 00JacTH €CTECTBEHHBIX HAyK, a TaKKe B MPUOOPETEHHHM Ba)KHBIX
COLIMAJIBHBIX ~ HABBIKOB, HEOOXOAUMBIX [UJIi MPOAYKTUBHOM  COLMANM3AIMU U
(dhopMUpOBaHUS TPAXKTIAHCKOU MO3UIINH:

- HaBBIKA CaMOCTOSITEJIPHOTO PEIICHHUSI aKTYallbHBIX HWCCIICIOBATCILCKUX WM
MPaKTUYECKUX 3324, BKIIOYAIOMIET0 B ce0s YMEHHE BUIETh M aHATM3UPOBATh TPOOJIEMBI,
HY’KJTaIOIIHECS B PEIICHUH, yMEHHUE JETAIBHO MPOpadaThIBATh U PEATM30BBIBATH CIIOCOOBI
paboThl C HUMH, YMEHHE IUIAHUPOBAaTh COOCTBEHHYIO pPabOTy M CaMOCTOSITEIBHO
KOHTPOJIMPOBATh CBOE MPOJABUKECHHE K KEJIAeMOMY pe3yJIbTarTy;

- HaBbIKa TEHEPUPOBaHUA U O(OpPMIICHHUS COOCTBEHHBIX HJEH, OO0JICUEHUS UX B
yA0OHYIO Ui pacipocTpaHeHus: Gopmy;

- - HaBBIKA YBAKUTEILHOTO OTHOIICHUSI K Uy KHM B3IJISIIaM U UIesiM, 0)OPMIICHHBIM B
paboTax JApyrux JrOJeH, JAPyrux aBTOPOB - BIAJEIBIEB HWHTEIUICKTYaJIbHON
COOCTBEHHOCTH;

- HaBblKa  MyOJIMYHOTO  BBICTYIUIGHHWS  Tiepea  OONbIION  ayJuTOpueH,
apryMEHTHUPOBAHHWS M OTCTaWBaHHWS CBOCH TOYKH 3PEHHs, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB W B3POCIBIX, YOSKIACHUS IPYTUX B CBOSH MPaBOTE, MPOJBMKCHHUS CBOMX
HUICH;

- HaBbIKa pabOTHl CO CHEIUATU3UPOBAHHBIMH KOMITHIOTEPHBIMU IPOTPaMMaMH,
71a00paTOpHBIM  000pPYyJAOBaHUEM, TEXHUYECKUMU YCTPOMCTBAMH, OHOIMOTESUYHBIMU
dboHZAMU ¥ HWHBIMH pecypcamMu, C KOTOPHIMH MOXET OBITh CBSI3aHA MPOEKTHO-
MCCJIEI0OBATENbCKAs IESITEIbHOCTD IIKOJIbHUKA.

Kpome TOro, pabora mKoJbHHMKA HAJ TPOCKTOM WM HCCIEIOBAHUEM OyIeT
CIIOCOOCTBOBATH U PA3BUTHIO €TO aJICKBATHON CAMOOIICHKH.

BapuaHnTsl peasuzanuu nporpamMmbl 1 pOpMbI TPOBeAEHHST 3aHSTHIA.

JlanHast mporpaMMa paccuuTaHa Ha paboTy co MKOJbHUKaMH 5-9 kimaccos. [lexarory
Ba)KHEE aKIIEHTUPOBATh CBOC BHUMAHUE HE CTOJIHKO Ha KaYECTBE pe3yJibTaTa MPOeKTa WIn
MCCJICIOBAHMS, CKOJIBKO HAa TOM, YTOOBI YYAIIMIACS TIOTyYasl 3HaHUSI B TOM YHUCJIE U Yepe3
BBITIOJITHEHUE TIPAKTUYECKOTO 3aJaHus, JIeiall BEIBOABI M YMO3AKIIOUCHUS HA OCHOBAaHUU
CBOCTO HCCIICIOBAHUS, YYHIICS CpPaBHUBATh €ro pPE3yNbTaThl C TEOPETUUYCCKUM
MaTepuaioM W HCCICIOBAaHUSAMHU APYTHX INKOJBHUKOB. TakuM 00pa3oM, IIKOJIbHHUK
OCBOHWT OCHOBBI TPOCKTHO-HUCCICAOBATEIILCKOW NEITEIbHOCTH W TMPHOOPETET HaBBIK
KPUTUYECKOTO OTHOUIECHUS! K MaTepuay.

[Iporpamma pa3zbuta Ha MOIYJM, KOTOpPHIE MOTYT OBITH HCIIOJB30BAaHBI JHOO



YacTUYHO, JuO0 mojHocThto. Tak wmoaynb «Kak JKMBOTHBIE W pacTeHus
MPUCTIOCAOIUBAIOTCS» (IBOJIOLMOHHAS AKOJIOTHS) IPEATNIONAraeTCsl A1 U3yUeHUs B 5 HITN
6 xacce B TeueHHue oHoro roja (34 gaca B rox). Moaynu «OCHOBBI paCTEHUEBOJICTBA»
U «bHOTEXHOJOTU pacCcUUTaHbl Ha 68 YacOB U MOTYT OBITh pEaM30BaHbl B TCUCHUHU 2 -
x et (no 34 yaca B roa) unu B TeueHuu 1 ronga (68 yacoB B roa). Bo BTopom ciydae
BO3MOXHO IIPOXOKJIeHUE 000UX MoayJel («OCHOBBI paCTEHUEBOICTBa» B 7 WIIK § Ki1acce,
«buotexnonoruu» B 7 win 8 kiacce). AHAJIOTUYHO MOAYIH «MoJeKysipHble OCHOBBI
¢usmnonoruu u dapmakoiaorun» u «MoJeKysipHble OCHOBBI CEJIEKIIMN» PACCUMTaHbl HA
68 4acoB ¥ MOT'YT OBITh peaJIM30BaHbI B TCUCHUH 2X JieT (1o 34 yaca B roj) UIu B TCUCHUHU
1 roma (68 wacoB B roa). Bo BTOpoM ciydae BO3MOXHO MPOXOXKIACHHE 000MX MOAIYJei
(«MomnekysipHbIE OCHOBBI CETIEKIIMN» B § Kiacce, « MoJeKyIapHbIe OCHOBBI (PHU3UOIOTHI
u (hapmakosorum» B 9 kiacce).

MoXHO pEKOMEHJI0BaTh HCIOJIb30BaTh MOIyJIu «Kak XUBOTHbIE M pacTEeHUs
npucnocabauBaroTcsa», «OCHOBBI — pacTEHHEBOACTBA», «MOJIEKYJISIpHbIE  OCHOBBI
CEJIEKIIMM» B KaYeCTBE HEMPEPHIBHOIO 00pa3oBareabHOro mukia (5-9 kmace no 1 yacy B
HEZEN0) A1 KIAcCOB arpoOMOTEXHOJIOIMUEcKOM HampaBieHHOCcTH. Moaymn «Kak
’KUBOTHBIE W pacTEHHs MpucrocadnuBaroTcs», «buorexnonornm» u «MoneKynspHbIe
OCHOBBI (U3HONIOTHH B (HAapPMAKOJIOTHU» B KaueCTBE HEMPEPHIBHOTO 00Pa30BAaTEIHLHOTO
nukna (5-9 kmacc mo 1 yacy B Henemnto) sl KIacCOB OMOTEXHOJOTUYECKOTO WIIH
MEIUIMHCKOTO HaIlPaBJICHUH.

B3aumocBsa3p ¢ nporpammoit BocnutaHus. [Iporpamma kypca BHEypO4YHOU
JEsTeIbHOCTH pa3paboTaHa € y4eTOM pEKOMEHAAlMi MPUMEPHOM MpOrpaMMbl
BOCIIUTAHUS, YUUTHIBAECT MICUXOJIOTO-TIEJarOrMuecKre 0COOEHHOCTH JaHHBIX BO3PACTHBIX
KaTeropuii. DTo MO3BOJISET HA MPAKTUKE COCAWHUTH OOYYaIOI[yI0 M BOCHUTATEIHHYIO
AESTeNbHOCTh Te/larora, OPUEHTHPOBATh €€ HE TOJbKO Ha MHTEIICKTyalbHOE, HO U Ha
HPABCTBEHHOE, COITMAIIBHOE Pa3BUTHE peOCHKA. DTO MPOSBISIETCS:

- B TIPUOPUTETE JMYHOCTHBIX PE3yJNHTATOB pPEaTu3allii MPOrpaMMbl BHEYPOUHOM
JEsITeIbHOCTH, HAIEIINX CBOE OTPaKEHUE M KOHKPETU3ALIMIO B IPUMEPHON MTporpaMme
BOCIIUTAHUS;

- B BO3MOXXHOCTH KOMIUIEKTOBAaHUSI Pa3HOBO3PACTHBIX TPYMN JJs OpraHU3allu
po(OPUEHTAIMOHHOM 1eATEIbHOCTH IKOJILHIUKOB, BOCIIUTATEIbHOE 3HAUEHNE KOTOPBIX
OTMEYaeTcsl B MPUMEPHOI MporpaMMe BOCITUTAHMS;

- B UHTEPAKTUBHBIX (OpMaxX 3aHATHH JJIS1 MIKOJIBHUKOB, 00ECTIEUNBAOIINX OOJIBIITYIO
WX BOBJICUCHHOCTHh B COBMECTHYIO C TIEIaroroM M APYTUMHU JI€TbMHU JEATEIBHOCTh U
BO3MOXXHOCTh 00pa3oBaHHsI Ha €€ OCHOBE JETCKO-B3POCIBIX OOIIHOCTEH, KIHYEeBOE
3HaYeHUE KOTOPHIX [HJIsi BOCIHTAHWSA TOJAYEPKUBACTCS NPUMEPHOW MPOTPaMMOM
BOCIIUTAHUSL.

Oco0eHHOCTH padOTHI YUHMTeJs MO MporpamMme. 3ajavya y4UTessi COCTOUT B TOM,
4TOOBI COMTPOBOXKAATH MPOIECC MPO(HECCHOHATEHOM OpUEHTAINH IKOJIbHUKA, PACKPhIBas



MOTEHIIMAT  KaXJIOTO 4Yepe3 BOBICYEHHE B  MHOTOOOpA3HYI  JIESATEIHHOCTH,
OpraHU30BaHHYIO B pa3HbIX (popmax. [Ipu 3ToM pe3ynbratom paboThl YIUTENS B IEPBYIO
ouepeb SBISICTCS JNIHOCTHOE PAa3BUTHE yUaIlerocs. JINIHOCTHBIX Pe3yIbTaTOB YUUTEIb
MOKET JOCTUYb, YBIIEKasl yACHUKA COBMECTHON M MHTEPECHON UM 000UM JIeSITETEHOCTRIO,
YCTaHABIUBAs BO BpEMs 3aHATHI TOOPOKEIATEIHHYIO,
TOJITICPKUBAIOIIY IO aTMOC(EPY, HACHIIIAs 3aHATHS [IEHHOCTHBIM COJICPKAHUEM.
[TpumepHas cxema poBECHUS 3aHATHH 110 TIPOTpaMMe:

1. OObBsicHEHHE TEOPETUYECKOIO MaTepuaa 1o TemMe.

2. TloarotoBka K OKCIEPHUMEHTAIbHOMY 3aHATHIO, OOCYXIeHHE OOBEKTOB IS
MPAKTUYECKOTO 3aHITHS.

3. IlpoBeneHne MpakTHYECKOTO 3aHATHS - OCHOBHAS 3a/1adya OCBOCHHUE METOIO0JIOTHN
JTAHHOTO DKCIIEPUMEHTA.

4. Tlo OKOHYAHWM TMPEUIOKUTH JETSIM, KOTOPbIE 3aWHTEPECOBAIKNCH JIAHHBIM
AKCIIEPUMEHTOM, Pa3BUTh €r0 B HCCIEAOBATEIbCKUN MPOEKT. i1 3TOro HeoObXoaruMo
o0CcyauTh OOBEKTHI, KOTOpbIE YYEHUK OyJeT HCCIeN0BaTh, COCTaBUTh IUIAH
HKCIIEPUMEHTA.

5. TloMoYb yUeHUKY MTPOAHATN3UPOBATH PE3YIbTAThI IKCIICPUMECHTA.

O1neHnTh PE3yNIbTaThl MPOEKTHO-UCCIICIOBATEILCKON ACATEIBPHOCTH ITKOJBHIKOB
MO>KHO B TIPOIIECCE 3aITUTHI UMU CBOMX pa0OT B paMKax IIKOJbHON HAYYHOTIPAKTHIECKOM
KOoH(epeHuu.



COJIEP’)KAHUE KYPCA BHEYPOUHOM JESATEJBHOCTH

Moayar «Kak KUBOTHBIE M PACTeHMS] NMPUCHOCAOIUBAIOTCH» (IBOJTIOLMOHHAS
IK0JI0THs) 5-6 kiaaccsl (34 yaca)

1. Mput uccnedyem scugvte o6vexkmut (6 uacos)

CBoiicTBa U CTpPOEHHE >KMBBIX OpraHU3MOB (CTpoeHue KieTku). Bupa, ocoOb -
OpraHu3M Kak eauHas cucreMa. Anantanuu (mpucrnocobnenus). [lonstue romeocrasza
KUBOro opranuzma. Crioco0sl ero nojaepKaHusl.

[Tonsarue BapuaTuBHOCTU IpU3HaKa. McciaenoBarenbckue paboThl «Bcee au (CUHUIIBL,
Oenku, Oepe3bl U T.1.) OAuHAKOBBIE? DOTOKBECTY.

Orpanunuenuss Mopgosoruueckux u (usmosornueckux ananrauuid. Ilouemy
OpraHu3Mbl HE CTAHOBATCS OECKOHEYHO OOJBIIUMHU, MAaJECHbKUMH, BCESTHBIM.
[Ipaktuueckast pabora «CocTaBisieM KHUTY PEKOPJOB PACTEHUM M >KMBOTHBIX HAIIETO
Kpasi».

2. Bnuanue okpyscaroweit cpeowt Ha ycuevle opzanuzmnl (12 uacoe)

®dakTopbl OKpy’Kawllel cpeapl (abuoTHuecKue, OMOTUYECKUE, AHTPOIIOTCHHBIE).
[Ipumepbl  abuoTuyeckux  (aKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BIMSHHE Ha
KU3ZHEJEATEIBHOCTD )KUBBIX OPTaHU3MOB: TEMIIEPATYPa, CBET, BIAXKHOCTh. [[pakTrueckoe
3anstue «llBer m Temio» (KyOMKHM JibJla B3BECHUTh, MOJOXHUTH B yamiku lletpu Ha
pa3HonBeTHYI0 OyMmary, depe3 30 MHUHYT B3BECHTh 3aHOBO - KTO OBICTpEee pacTasii).
[Ipaktrueckoe 3aHsitue «UYTo pactBopsieTcs B BoAe» (OKCIEpUMEHT « KUkl mom»).
[Ipaktuueckoe 3anstue «Juddys3us BemectB B Boje (pacTBOpHI)», «J[BukeHue
pacTBOpoB Mo IBeTKY». l[IpakTudeckoe 3ansatue «Jlem miaBaer B Boje (aiicOeprw,
3aMep3aHue BoJoeMOB)». [IpakTuueckoe 3anstue «Jleq npu 3amep3aHuu pacuIupsieTCs»
(pa3pyiieHue KkaMHs (T0OYBOOOpa30BaHUE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE 3aKOHOMEPHOCTH MPUCTIOCOOICHUS )KUBBIX OPTaHU3MOB K a0MOTHYECKUM
daktopam. IlpucnocobieHrs K OCHOBHBIM aOMOTHYECKMM (DaKTOpaM: TeMIiepaTypa,
BIAXXHOCTh U cBeT. [Ipaktuueckoe 3anarue «llly6a» (kyOuku jbaa 3aBEpHYTH B pa3HbIN
Marepual, B3BecuThb). [Ipaktmueckoe 3ansTHEe «I[IUrMEHTBH» (MOXHO pa3leiuTh Ha
BaTMaHe Kpacutenu u3 piaomactepoBy. [Ipaktrueckoe 3anatue «Kak ;KUBOTHBIC TUTABAIOT
B BOJIe» (DKCHEPUMEHT C MUIETKOM).

HccnenoBarenbckue padbothl «BnusiHue cBeTa (Tersia, BIaXKHOCTH, COCTaBa MOYBHI)
Ha pAaCTEHUs] B ECTECTBEHHBIX WM HCKYCCTBEHHBIX YCJIOBHUSAX» (Ha JOCTYITHOM

Marepuaie).
3. Bzaumooeiicmeus yncuswvix opecanuszmos (4 uaca)
buotnueckue (bakTOopHI. 3aKOHOMEPHOCTH pPa3BUTHS MEXBHIOBBIX

B3aUMOOTHOIIeHUH. Kod3Bomonusa (XUIMHUK-KEPTBA; Mapa3UT-XO3UH) BOJIOLUS
cTpareruii n1o6biBanus nuiy. CouuanbHOCTh. Buabi-Bcenenunl. Ilepedyenb pacteHmii-
Bpeautenei. MccnenoBarenbckas pabora «HaOGmrogeHuss 3a  B3aMMOOTHOLIEHUSIMU



YKUBOTHBIX MPU AOOBIBAHUU NUIIM (KOPMYILIKH AJIS NTUL, JJIs1 TOPOACKHUX WIIH CEIbCKUX
KUBOTHBIX). BeO-kamepwr». HccnemoBarennsckas pabora «PacmpocTpaHeHue BHUIOB-
CHHAHTPOIIOB B HAIIIE MECTHOCTW.

4. Yenoeek 6 rcuznu pacmeHuil u dcueomuuix? (6 uacos)

AHnTponoreHHsie ¢aktopsl. [IpaBaa iu, 4To NEpPBOOBITHBIC JTIOU KUIH B TAPMOHUU
¢ npuponoi. OoMalTHUBaHUE U MPUPYUYCHUE KUBOTHBIX M pacTeHWil. 3aueMm cracartb
BBIMUPAIOLIUE BUJIbI, Kak 3TO Aenath. KynbTypHble pacTeHus U X ukue npeaku. [louemy
BAXKHO MX COXpaHATb. PasHoOOpa3ue KyJbTYpHBIX PACTEHUH M MX 3HAUYCHHE B JKU3HU
yenoBeka. Kpachas kuura Bamieir tepputopuu. Oco0o oOXpaHsSeMble TEPPUTOPHH,
3anoBenHUKUM Poccum m mwmpa. Ilpakthueckas pabGorta «PazHooOpasue KyJIbTYpHBIX
PaCTEHMH B BAILLIEM PETUOHEY.

HccnenoBarenbckas padbora «BinsHHe aHTpONOTeHHBIX (DAaKTOPOB Ha pa3BUTHUE
pacTeHui B ropo/ie/HACEICHHOM ITyHKTE).

Okckypceusi/mpaktuyeckas padota «OOIIT B Baliem pernoHe - yHUKaIbHbIE 00BEKThHI
IPUPOIBD».

5. Ikonozuueckue nuwu (6 uacos)

buocdepa - ogHa u3 BaxkHemmx obonouek 3emiau. UTo Takoe «3IKOIOTUYECKHUE
HUIIM» U Kak OHU (opmupyrorcs? P@opMUpoBaHUE 3HAHUI MO OMOPA3HOOOpA3UIO
YKU3HEHHBIX (POpM, TOBEIEHYECKUX MTPUCIIOCOOICHU, MO (DUKAIIMOHHAS U3MEHYUBOCTh
(Ha 6a3oBOM ypoBHE). PactutenbHbie cooOlecTBa M WX THUMBL. Pa3BUTHE W CMEHBI
PaCTUTEIBHBIX COOOIIECTB.

HccnenoBarenbckue padbOThl «IKOJIOTHUECKUE HUIINA BOKPYT TeOS - ONMUCaHUE
dbakTopoB OKpyxarouied cpenb». HccnemoBarenbckue padoThl  «DEHOIOTHYECKUe
HAOJIOICHUS.

Moayab «OCHOBBI pacTeHHEBOACTBAa» 7-8 Kiaaccenl (68 yacosB)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTEeHUEBOJCTBO: OCHOBHBIC (PAKTOPBHI BBIpAIIMBAHUS PACTCHUI.
Hcrtopust pa3BuTusi arpoxumMudeckux 3Hanuii (padoter M.B. Jlomonocosa, 0. Jlubuxa,
byccenro, B.B. JlokyuaeBa, K.A. Tumupssesa, [1.A. Kocteruesa, J[.H. IIpssHuniaukoBa u
ap.). Ilpaktudeckas padora «bouka JInGuxay.

2. Azpomexnuueckuil Ixcnepumenm (6 uacos)

[IpaBmiia MNOCTAaHOBKM arpodKCHepuMeHTOB. IlocTaHOBKa 3KCIEPUMEHTOB C
pacteHusiMU. BbIOOp TeMBbI, COCTaBJIEHUE TUIOTE3bI, 1IEW M 3a/Jad DKCIEPUMEHTa IO
BBIDAIIIUBAHUIO pPACTEHUU B KOHTpojupyemoil cpene. KoHTpoim, MOBTOPHOCTH,
npoBefieHne JKcnepuMmeHTa. [lmaHupoBanue »skcriepuMenTa. OIlleHKa pe3yJIbTaToB
skcriepumenTa. MccnenoBatenbckas pabota «®DakTopbl, BIUSIONIME HAa TMPOpPACTaAHUE
CeMsIH (pPOCT MPOPOCTKOB)».

OcBOeHME TEXHOJIOTUH KPYIJIOTOJAUYHOrO BbIpALIMBAHUS CAaTOB U MUKPO3EJIECHU
B KOHTPOJIUPYEMBIX HCKYCCTBEHHBIX YCJOBHSX. COOp YCTaHOBKH MJIS BBIpAIMBAHUS



pacTEeHU B KOHTPOJIUPYEMBIX YCIOBUSX.
3. Ponb xumuueckux 3nemenmos ¢ numanuu pacmeruii (20 uacoe)

Bona. PactBop. BbITskka. AHHOHBI, KaTHOHBI, 3JIEKTPONPOBOIHOCT, U pH
pactBopa. Poib XMMHUYECKHUX 2JIEMEHTOB B MUTAaHWUU pacTeHui. [loimydyeHne nurarenbHbIX
BeulecTB pacteHussMu. [Ipaktudeckas padota «CxeMbl MUTATENbHBIX pacTBOpOB. Pacuer
7103 YAOOPEHUH U1 MUTATENIbHBIX PACTBOPOBY.

VY n06penus: opraHuueckue, MUHEpaIbHble, MUKpOOHOIOrnueckue. Tunbsl nuTanus
pactenuii. Bo3aymHoe M MMHepasibHOE (KOpPHEBOE) NHTaHUE pacTeHuil. TpaHcnopt
IIATATEJIbHBIX BEIIECTB PACTEHUW: BOCXOIAIIMA WM HUCXOIAIIMM TOK. Baknenmme
KanuitHele, ¢ocPopHble U a30THBIE YA0OpeHHs, ux cBoiicTBa. IIpocTeie W ClOXKHBIE
ynoopenus. [Ipaktnueckas padota «IIpaBuna cmemmBanus ynoopenuin» Ilpaktuueckas
pabota «lIutanue pacTeHuii: TEXHOJIOTU MPUTOTOBJICHUS MUTATEIbHBIX PACTBOPOB JIS
Pa3HBIX KYJIBTYP».

PocTt u pa3BuTHe pacTeHuil: 3Tamnbl OHTOr€HE3a, (aKTOPbI, BIUSAIOIINE HAa POCT
pacTeHMii: CBeT, TIycTOTa IOCaJoK, nuTaHue, cyOctpar. IlpakTuueckass pabota
«MOHUTOPHHT MUHEPAJIBHOTO MTUTAHUS PACTCHUIN.

Oco0OEeHHOCTY MUTAHUS PACTEHHUM a30TOM. A30T U €r0 3HAaYEHHE B )KU3HU PACTEHUM.
@opMBI a30Ta U UX MPEBPAILLCHHUE B ITOYBE.

Nctounuku pocdopa mis pacrenus. 3Hauenue dhochopcoaepkammx coeTMHEHUN
B KJIeTKe. Posib Makposprudyeckux coennHeHuil pocdopa B sHEpreTH4eckoM oOMeHe.

BnusHue xanuss Ha (Qu3Myeckue CBOWCTBAa MPOTOIUIA3Mbl, HAa (PEepMEHTHI
yTJIEBOIOPOAHOrO 0OMeHa, CuHTe3 OenkoB U Ap. Ponb kanus B noasiepXkaHud MOHHOTO
OaslaHca B TKaHsX, B MPOIECCAX CAMOPETYIISIUU.

PerynaropHas u CTpyKTypooOpa3oBaTeiibHas pPOJb KalblMsA. YdYacTHE B
00pa3oBaHMM KJIETOYHOM CTEHKH, MOAJEPKAHUM CTPYKTYpPhl MEMOpaH U Peryisiuus ux
IIPOHUIIAEMOCTH.

3HadueHre MarHusi B Mera0oyiu3mMe pacTeHuid. MarHuil B cocTaBe XJopoduiuia,
CXOJCTBO XJOpo(puiIa U reMOrIoOMHAa KaK CBUIETEIBCTBO €IMHCTBA OPraHUYECKOTO
MUpa.

Cepa 1 ero 0OCHOBHBIE COEIUHEHUS, UX POJIb B CTPYKTYPHON OpraHU3aLMH KIETKH,
y4acTHE B OKUCIHUTENBHO-BOCCTAHOBUTEIIBHBIX PEAKLIMSIX.

Muxkposnementsl. IlpencraBieHuss 0 PoOad MHUKPOIJIEMEHTOB B MeTaOOIM3Me
pacteHuil. OCOOEHHOCTH TOCTYIUICHUSI MHUKpPO3JIEMEHTOB B pacteHus. CUHEeprusMm u
AHTarOHW3M 3JIEMEHTOB TUTAHUS PACTEHHI.

PactuTenbHas AMAarHoCTMKa W METOAbl MIEHTU(UKALMK HEIO0CTaTKa/M30bITKa
aneMeHTOoB nuTanus. [Ipaktuueckas padota «PacTuTenpHas AMarHOCTUKAY.

HccnenoBarenbckas padota «O1ieHKa COCTOSIHUSI KOMHATHBIX PaCTEHUH, paCTeHUN
Ha IIKOJIbHOW TEPPUTOPUM, YCTAHOBKA IPUYMH NATOJOTHYECKUX COCTOSHUM (IIpH
HaJIUYUN ).



HccnenoBarenbckass pabota «OlLeHKa BIUSHUS pPa3IMYHbIX DJJIEMEHTOB Ha
COCTOSIHHE PACTEHUH (COCTaBIIEHUE PA3IMYHbBIX OJKOPMOK)».

4. Pecynamopul pocma pacmenuii. 3auguma pacmenuii (4 uaca)

[TonsiTue o perymsaropax pocra pacteHuid. CTUMYJISTOPBI pocTa - (GUTOTOPMOHBI
(aykcuHBI, THOOEPEIUIUHBI, IUTOKUHUHBI). THrHOMTOpHI pocTa pacTeHui: 1. mpupoHbIe
(aOcru3oBasi KHCIOTa M HEKOTOphIe (DEHONBHBIE BellecTBa (MKymapoBas, KOpHUYHas,
CAIMIIAJIOBAsT K-Thl), 2. CUHTeTHUYeCKHe (MOp(haKTHHBI, peTapAaHThl, ACPOTUAHTHI,
JCCUKAHTBI, TepOunuabl). OUTOMOHUTOPUHT U OIICHKA COCTOSHHUS PACTCHUH.
CoBpemenHble crocoObl MoHUTOpHUHTra. I[lpaktuueckas pabota «DUTOMOHUTOPUHT H
OILIEHKa COCTOSHUS pacTeHuid. COBpEMEHHbIE CLIOCOOBI MOHUTOPUHTAY.

HccnenoBarensckas pabora «BrnusHue rerepoaykcuHa Ha mpopacTanue (pocT Ha
Pa3HBIX CTa/IUAX, B PA3HBIX YCIOBUSX) PA3IMUHBIX PACTCHUI.

3amuTa pacTeHMi OT BpeauTeseil: ocHOBbI Oumomeroxda. IIpakTuueckas padota
«HCcekTapuu: mpaBuiia U YCIOBHS pa3BEACHUS MOJIE3HBIX HACEKOMBIXY.

5. Boonas, necuanas u nousennan Kyaibvmypul, UX HPUMEHEHUE 6 GbIPAU{UBAHUU
pacmenuii. Quzuonozua pacmenuii (8 uacos)

Boanasi, mecuaHass ¥ NOYBEHHAsl KyJbTYpbl, UX NPUMEHEHHE B BBIPAIIUBAHUU
pactenuii. IlpoBenenue Boabl B KOpHe U crebne pacteHuil. [lpakthueckas pabota
«KopHeBoe naBiieHuE.

Boaupiii pexkuM pacTeHUM: CTpOEHHE YCThUIl: (DAKTOpBI, BIUSAIONIME Ha WX
PACKpBITHE U 3aKpbITHE. 3HAYEHUE MEXaHU3MA PETYJIALMHA UCIIAPEHUS BJIArd PACTEHUEM.
[TpakTrueckas padbota «IIpuroTosneHue npenapara yCTbUIl METOIOM CJETIKa.

HccnenoBarenbckue padoTel: «BnusiHMEe yclIOBHM coaep:KaHus pPAcTeHWl Ha
KOJIMYECTBO YCTHUID).

@DOTOCUHTE3 - YHUKAJIbHBIM mpouecc pacteHuid. TemHoBas u cBeroBas (hasbl
¢doTocuHTe3a. 3HaueHHe (HOTOCHHTE3A ISl JKUBBIX OpraHu3moB. [IpakTtuueckas padbora
«DyHKIMOHANbHAsA  JIMarHOCTHKA  PAcTEHUH IO  AKTHUBHOCTH  XJIOPOIUIACTOB)
UccnenoBarensckass pabota «Omnpenenenue xjopopmmia A u b, omenka
(OTOCMHTETUYECKOM aKTUBHOCTH pPacTEHUI U (DAKTOPOB, BIUSIONINX HA HEE».

@akTOphl POCTA PACTEHUN: BO3AYX W a’dpauusd. [logzemMHoe ApIxaHuE pacTEHUN:
COCTaB MOYBEHHOI'0 BO3/lyXa, Ta3000MeH. ['a3000MeH npu O€CroYBEHHOM BhIPAIIMBAHUU.
[Ipaktuueckass padora «Aspaums, CO2 u O2. Jlpixanue pacteHuit». IIpaktudeckas
pabota «/lpIxaHue pacTeHU: OlleHKa MHTEHCUBHOCTH JIbIXaHUSI PACTEHUMN U TI0OJI0BY.

HccnenoBarensckue pabotel: «BnusHue cmocoba BbIpamuBaHusi (cocTaBa
NIUTATEIbHOW CMECH, CXEMbI BHECEHHS) HA POCT U PA3BUTHS PA3IIMYHBIX PACTEHUIN.

6. Kyromypnoie pacmenus. Coepemennsie acnekmol ceaexyuu (20 uacos)
Kak denmoBek cran wucnoip3oBarh pacteHusi? CBsi3b pa3BUTHS [UBUIM3ALUU



4eJI0BEeKa U 0J0MalllHUBaHus pacteHuil. Jlomectukanus. Juckyceus «Jlomectukanus, Bce
JIM paCTEHUs U )KUBOTHBIE, KOTOPBIE )KUBYT PSJAOM C YEJTOBEKOM MM OJOMAIIHHBAIOTCA?
MO>KHO 7M1 CUATATh TapaKaHa OJOMAIIHEHHBIM )KUBOTHBIM 7))

HacnencTBEeHHOCTh U M3MEHUMBOCTD - OCHOBHBIE CBOWCTBA KUBBIX OPraHU3MOB.
N3menunBoctb. Bunpl u3MeHunBocTh. [lpaktuueckas pabora «MonudukanroHHas
U3MEHYUBOCTbH (JIUCThS, UTOJIKU C OHOTO IEPEBA)».

'en - wMaTepuanbHBIH HOCUTEIb HACIEACTBEHHOCTM M  HW3MEHUHUBOCTH.
HyxneuHnoBble kucioTsl. JIokanu3anusi TeHETUYECKOTO MaTepuasia B kierke. [leneHue
kietok. Pemunkanus JIHK. OcHoBHas 1ormMa MolieKyJisipHOi Ononoruu. TpaHCKpUIIus.
Tpanciauus. Mytanuu. [Ipaktrueckas padota «I'eH - UHCTpYKIMS 110 cCOOpKe KIETKU (Ha
oucepe uiu KOHCTpyKTope)». [Ipaktuueckas pabora «MyTtanus Ha OyTepOpoae (ro0oit
00BEKT U3 MpeAblayleld padoThl, I1e U3MEHEHNE MHCTPYKIMH MPUBENET K U3MEHEHUIO
BHEIIHETO BHJ1a O0BEKTA)».

DddexT OyTHUIOUYHOTO TOPJBIINIKA W TEHETHYECKOe pa3HooOpasue. UTo Takoe
reH0aHk? 3adyeM COXpaHATh I'€HETHYEeCKUEe pecypcbl pacTeHui? OCHOBHBIE CHOCOOBI
COXpaHEHHS TeHETUYECKHUX pecypcoB pacteHuid (eX Situ u in situ).

3nauenne pador H.M. BaBunoBa. 3akoH romosiormdeckux psaoB. LleHTpsl
IIPOUCXOXKIAEHU KynbTypHbIX pacteHnid H.M. Basunoa um IL.M. JKykxosckoro.
[Ipaktrueckas padora o rpynnam «OTKya Ha HaluX cTodax (PPyKThI/OBOLLIN/3IAKI.

OcHoBHble MeTOAbl cenekuuu. [ubpuauzamus. Popmbel oTd60pa. OCHOBHBIE
HApPaBJICHUS CEJIEKIUU: YIYUYIIEHUE YPOXKalHOCTH, YCTOMUMBOCTH K OMOTHYECKUM U
abuotnueckum dakropam. [Ipaktudeckas padora «BsipammBaem ropox. Kak nposectu
CKpEUIMBAaHUE y TOPOXay.

Ecte nm  xu3Hp B mpoOupke? bBHOTEXHONOTHS KYJBTYPHBIX PacTEHUM.
HccnenoBarensckass pabota «BelpammBanue pacteHuii B mpoOupke»  (MOXKHO
BOCIIOJIB30BaThCS  pe3yJibTaTaMd MPEAbIAYIIMX SKCHEPUMEHTOB IO COCTABJIEHUIO
NUTATENbHBIX PACTBOPOB JJII PACTEHU ).

Kak yenoBek MoxxeT MoaupuIMpoBaTh pacTeHus? I eHeTnueckoe pefakTUpOBaHHeE.
CoBpeMeHHbIE MOAXOJbl M JOCTHXKEHHMSI T€HETUYECKOIO PENAKTUPOBAHMS PACTECHUU.
[Ipaktrueckas pabota «I'eHOMHBIC HOKHHUIIBI (MOJIETMpOBaHue paboThl cucteMbl CRISP-

Cas).

7. Pacmumenvnasa npodykyus. (8 uacoe)

HanzemHbie 1 moj3eMHble opraHbl pacteHuil. [lober u BUIOM3MEHEHHBIH MOOET
pactenuii. CriocoObl pa3MHOKEHUS PACTEHUH.

[lonsiTue o KadecTBe TPOAYKTOB mHTaHus. [IpoOieMbl  KOHKYpEHIIUU
OTEYECTBEHHBIX MPOJYKTOB MHUTAHUSI C UMIOPTHBIMU. JIOTMCTHKA NOCTaBKU U CPEACTBA
coxpaHeHusi NpoaykroB mnurtanus. [Ipaktmdueckas pabdorta «IIpemenpHO mOMyCTHMBIC
koHneHTparuu (IIJIK) u Metoasl KOHTposs 0€30MacHOCTH PACTUTENBHBIX MPOIYKTOB



OUTAHUSD).

Mukpo3senens: Mone3HocTh U TexHomorus. MccnenoBatensckas pabora «OneHka
KayecTBa BBIPAIIEHHON MUKpO3eJIeHm» (JINOO CBOs, TMOO U3 Mara3smuHa).

XUMUYECKU aHanm3 MPOIYKITHH. OcHOBBI CHEKTPO(HOTOMETPHH.
[Torennmometpusi. Xpomarorpadus. [Ipakrudyeckas padbora «MeTOAbI OIEHKH KayecTBa
pPaAcTUTENbHOW TPOJYKIMU: XpAaHEHHE W COXPAHHOCTh MUTATENbHBIX BeEUIECTB» (I10
JOCTYITHOMY O00OPY/IOBaHHMIO).

UccnenoBarenbckas pabora «OmpeneneHue ButamuHa C MeTOIOM OOpaTHOIO
TUTPOBAHMS B IUI0JAX HA PA3HOM CPOKE (CI0co0€) XpaHEHHS.

Monyas «buorexnosnorus» 7-8 kiaceni (68 yacos)
1. Buomexnonozus (4 uaca)

[loHsiTHE OMOTEXHOJOTHH. 3a4eM YEJIOBEKYy OHOTEXHOJIOTMM, B YeM HX
IPEUMYIIECTBO NEPE] XUMUYECKUM CUHTE30M. OCHOBHBIE OMOOOBEKTHI OMOTEXHOIOTHH:
MIPOMBIIICHHBIE MUKPOOPTaHU3MbI, KIETKA U TKAHU PACTEHUM, KUBOTHBIX M YEJIOBEKA,
ouokaranuzatopsl. [lpaktnueckas pabora «Ilpumepsl npuMeHEeHUs OHOJIOTHYECKUX
00BEKTOB B TBOEH KU3IHI.

Ceipbe JUisi OMOCHHTE3a U OLIEHKa €ro OHMOJOTrM4ecKod LEeHHOCTU. OCHOBHBIE
UCTOYHUKHU yTiepoja, aszora, (ochopa, mukposneMeHToB. HccnegoBaHuMe HOBBIX
HMCTOYHUKOB CBIPbsI (BKJIIOYAsl BOMPOCHI €0 MpeaBapUTENIbHON 00paboTKu), pazpaboTka
HOBBIX MHTATEIbHBIX CPEJA, B TOM YHUCIE BKIIOYAIOIIUX OMOCTUMYJIATOPHI U JIpYTHe
3JIEMEHTHI YNPaABJICHUSI U ONTUMH3ALMHU [IPOLIECCOB OMOCHHTE3a. MeToAbl ONTUMHU3ALUU
NIUTATENBHBIX CPENI.

2. Mukpoobuonozusn (12 uacoe)

[lonoxeHnue mPOKApHUOTOB B CUCTEME opranuyeckoro wmupa. CrpoeHue
OakTepuanbHOM KieTku. Knaccudukanusa 6axkrepuit. Mopdonorus 6akrepuii. [Ipoctsie u
CJIO’KHBIE METO/Ibl OKpalMBaHus OakTepuil. @u3nosaorus OaKTEpHil: MUTAHUE, JbIXaHUE,
pOCT U pa3MHOXEHUE. 3HAKOMCTBO C JOMEHOM Apxen (d9KCTpeMOPUIBLHOCTD,
0COOCHHOCTH CTpoeHus kieTku). Jlaboparopnas pabota «DukcupoBaHHBIE MpenapaThl
OaxTepuit. OnpeneneHne GopMbl MPEIIOKEHHBIX KYJIbTYp MUKPOOPTaHU3MOB, HCTIOb3Y I
npocToi MeToj] okpacku» JlabopaTopHas pabota «OmpenesaeHue TUIa KIETOYHON CTEHKU
METO/IOM OKpamuBaHus 1o I'pamy» (Ipy HaTMYUU PEaKTUBOB).

MosnouHokucinoe u crnuptoBoe OpokeHue. DoToTpopHBIE M XEMOTPO(HBIE
Oaktepun.  KuHernueckoe  omMcaHwe  Mpolecca  pocra  MUKPOOPraHU3MOB.
DKCMOHEHIIMaIbHas MOJIeNb pocTa. KuHeTuka rubenn Mukpoopranu3mMoB. JlabopaTtopHas
pabota «IIpuroroBneHue NpuKU3HEHHBIX MMPENAPATOB MOJOYHOKHCIIBIX OAKTEPUID».

[Tatorennspie OakTepun. UymHas majgouka U yepHasi CMEpPTh, OOTYJIU3M, CTOJIOHSK,
TyOepkynes. Mctopust 60pr0Obl ¢ 6akTepuanbHbiMu HHpekusamu. JlabopaTtopHas pabora
«IToceB cMmbiBa ¢ pyk Ha yamku [letpu». JlabopaTtopHas pabora «BeijgeneHue 4ucToi



KyJbTyphl Oaktepuil. Meton pas3BeneHuil. MeToJ  HCTOIIAONIETO  IITPHUXAy.
JlabopaTopHass pabotra «Mopdomornueckas XapaKTepUCTHKA BBIICICHHON YHCTOU
KyJbTYpPbI: XapaKTepUCTHUKA KOJIOHUH, popMa OaKTepui, TUIT KIETOYHOU CTEHKI.

Boiina GeckoHeuHOCTH: aHTHOMOTHKHM MPOTUB OakTepuil. MexaHU3MBbl JAEUCTBUIN
aHTUOMOTUKOB. MexXKiIeTouHass KOMMYHuKauus Oaktepuil. UYyBcTBO KBOpyMa.
JlaGoparopHass pabotra «CpaBHEHHE pOCTa MHUKpPOOPTaHM3MOB Ha 4alllke 0e3 U ¢
nobaBneHust aHTUOMOTUKOB» MccnenoBatenbekas pabora «llonck MUKpOOpraHM3MOB
00Ja1al01MX aHTarOHUCTUYECKON aKTUBHOCTBIO.

[Ipumenenune Oaktepuid uenoBekoM. KuneTmueckoe onucaHue OHMOCHMHTE3a
IPOAYKTOB MHKPOOpPraHM3MaMHu. bakrepuu, KOTOpbIE MOTYT pasjlaraTh IUIACTHK.
HccnenoBarenbckas padora «BelieneHne MOJIOYHOKUCTBIX OaKTEpHid, UCCIEIOBAHUE UX
aKTUBHOCTI.

Mukpoopranu3Msl B arpoOMoTexXHOJI0ruH. VIcKycCTBEHHBIE acCOMAlUN PACTEHUN
¢ Mukpoopranuzmamu. HccnenoBatenbckas pabora «BeineneHne OakTepuil MOJIE3HBIX
JUTA paCTCHUI.

3. Jykapuomuueckue opzanusmvl 6 Ouomexnonozuu (naecHesvie puowl,
opoccu, 60oopocau) (12 uacoe)

[1necHeBbIe TPUOBI MPOTYIIEHTH OMOJIOTUUYECKH aKTUBHBIX BEILIECTB.

OOmiast xapakTepuCTUKa JPOXOKEeW caxapomuiieToB. McTopusi uCMonab30BaHUs
TPOXKEN B TPAAUIIMOHHON OMOTEXHOJOTUU. TEXHOJOTUM BUHOJEIHS U XJIeOOTEeUeHNUs,
CHeIMaIN3upOBaHHbIE pachkl Apoxokeil. Merabonusm aposxoxkeit. Peakius crnupTtoBoro
opoxenus. JlabopaTopnas pabora «llomcuer kieTok apoxokei B kamepe I opsieBay.
JlaGoparopHas padota «OOHapyXxeHUE MPOAYKTOB CIIMPTOBOTO OPOMKEHUS: STHUIOBOTO
CIIUPTA U YTIIEKUCIIOTro razay. [loiydyeHne BTOpUUHBIX META0O0JIUTOB B IpoicKax. Jpoxixu
KaK MPOAYLIEHThI OMoTOTUMB. [ToTyueHune 1eneBbix OSIKOB B IPOXKKAX.

OcoOeHHOCTH BETE€TAaTUBHOTO U IMOJOBOTO PAa3MHOXEHUS Y APOXKKEU, 3HAUCHUE
M3YUYCHHUS] MUTO3a WU UUTOKMHE3a MJI1 ONTHMMH3ALUM TPOLECCOB KYyJIbTUBUPOBAHMS
JPOXKKEBBIX MITAMMOB, IOHUMAHUSI IPUYUH MATOTCHHOCTH JPOAOKEH U TpuOOB, MOMCKA
MuIeHeH (PyHTUITUAO0B U pa3paboTKH HOBBIX JIEKAPCTBEHHBIX IIpenapatoB. JlabopaTopHas
pabora «HabmioneHrne pa3MHOXKEHHUS APOXOKEBBIX KJIeTok». IlpakTuueckass paborta
«ITomyyenue TBOpora u keupa Ha OCHOBE MOJIOYHOKHUCIBIX OakTepuity. [IpakTuyeckas
pabota «OCHOBHBIE BUBI KBAaca U MX XapaKTEPUCTUKA» «J[POXOKU U MOJIOYHOKUCIIBIS
OakTepuu, TPUMEHSIEMble [IJI1 TMPOU3BOJACTBAa KkBaca». IIpakTuueckass paborta
«CpaBHUTENBHBIA aHATN3 PA3BUTUS JPOXIKEH B adpOOHBIX W aHAIPOOHBIX YCIOBHUSIX).
[Ipaktrueckass pabora «MeToabl OIICHKH CBOWCTB XJIEOOMEKAPHBIX  JAPOAOKEH.
OcoOeHHOCTH TPUMEHEHHUS TPECCOBAHHBIX, CYHIEHBIX W WHCTAHTHBIX JAPOAOKEH.
HccnenoBarensckas pabora «BnusHue (usuko-xumuyeckux (aKTOpOB Ha KadeCTBO
OMOTEXHOJOTUUECKON POIYyKINH (KBac, keup, coip, Xaed u aAp.)».



Bomopociu - mepCcrneKTUBHBIN O0BEKT JJIsi MPOM3BOACTBA OE/IKa M YIJIEBOJIOB.
broTeXHOIOrHYECKHE METOJBI OYMCTKHA TBEPIBIX, JKUIAKUX OTXOJOB M Ia3000pa3HbIX
0TX0710B Mpou3BoACcTB. CTouHble BOABI. CXEeMbI OYHCTKH. BHOGHUIBTPHI, a’pOTCHKH,
MCTAaHTECHKH, OKCUTCHKH. AKTHBHBIM HJI W BXOIAIINE B HEr0 MHKPOOPTaHH3MBI.
Hcrons30BaHnEe BOAOPOCIEH B OYMCTKE CTOYHBIX BOj. McciemoBaTenbckas paboTa
«BnusHue ¢pusuko-xumuueckux pakropoB Ha poct Bogopociau (Chlorella vulgaris)».

4. Hacneocmeennas ungpopmayus (8 uacos)

HacnencTtBeHHOCTh M1 M3MEHUYMBOCTH - OCHOBHBIE CBOWMCTBA >KMBBIX OPraHU3MOB.
N3menunBocth. Buael m3aMenunBocTh. [Ipaktmueckas pabora «MomudukanuoHHas
W3MEHYUBOCTD (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

['en - wMaTepuanbHBII HOCUTENIb HACJIEACTBEHHOCTH M  W3MEHYHBOCTH.
HyxknenHoBbie KUCIOTHI. JIoKanu3anus T€HETUYECKOT0 Marepuaina B Kierke. JleneHue
kierok. Perumukanus JIHK. OcHoBHas morma MosiekyJisspHol Ouosoruu. TpaHCKpHUIILHSL.
Tpancnsauus. Mytaruu. [Ipaktuueckas padbota «I'eH - HHCTpYKIIHS 110 cOOpKe KIETKU (Ha
oucepe wim KoHCTpykTope)». [IpakTtuueckas pabora «MyTtanus Ha OyTepOpoie (000t
00BEKT M3 MpeAblayel padoThl, e U3MEHEHUE MHCTPYKIUU MPUBEAET K U3MEHEHUIO
BHEIITHETO BHUJIa OOBEKTA)».

5. Bupyconozus. (6 uacos)

[TonoxeHnue BUPYCOB B CUCTEME OpraHnueckoro Mupa. CTpykTypa U XUMUYECKUN
coctaB BHUpycoB. Kiaccudukamuss BupycoB. Pempoaykmuss BupycoB. IIpocmotp
JIOKyMEHTAIBHOTO (PrJIbMa O BUpYCax.

Bupycsi - Bo30yauTenu nHheKIMoHHbIX Oosie3Hel. OHkoBUpyChl. bakTeprodaru:
CTpOC€HHUE, CBOWCTBa, mNpuMeHeHue. I[Ipaktuueckas pabora. «Meron pa3BeacHUN
[IpakTueckas padora. « TutpoBanue 6akrepuodarony.

buonornyeckue MeToabl O0PHOBI C BUpyCaMH.

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

OcHoBBI TeHHOUW uHXKeHepuHu. Bekropa. Cnenududeckne dhepMeHTH OakTepuid.
[Ipaktrueckass pabora «DHAOHYKIEa3bl PECTPUKIMU (paboTa ¢ HYKICOTHIHBIMU
MOCJICIOBATEIHLHOCTSIMH Ha Oymare)».

buorexHomorun mpoayKiMu OENKOB B OaKTepuadbHBIX KyibTypax. JlocTmwkeHus
TCHHOW MHYKEHEPUH ¥ OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema aanTHBHOTO UMMYHHUTETA OAKTEPHI U apXeid.

[TpakTuueckas padota «I'ennbie HOxHHMIBI - CRISPR/Cas (MonenrpoBanue Ha Oymare)y»

I'MO. Metoael nonyuennss [ MO. Urpa-auckyccus «Beiurpail rpanT Ha co3iaHue
I'MO».



7. buomexnonozuu 6 rxcueomnoeoocmee (8 uacog)

JloMecTuKalsi OCHOBHBIE JJOMAIIHUE KUBOTHBIC, COBPEMEHHBIE IKCIIEPUMEHTaX
M0 JOMECTUKAIMU >KUBOTHBIX (JIMCHUIIA, HOPKA U JIp. - SKCIIEPUMEHTHI HAYUYHOW IIKOJIbI
akanemuka benseBa). [uckyccusi «JlomecTukanusi, Bce JId PAaCTCHHs] U >KUBOTHBIE,
KOTOPBIE KUBYT PSOM C YEJIOBEKOM MM 0JIOMAITHUBAIOTCS? MOXKHO JIM CYUTATh TapakaHa
0JIOMAalTHEHHBIM >KUBOTHBIM 7).

CoBpeMeHHbIE METOJIbl B KUBOTHOBOJICTBE: TpAHCILIAHTAI[Us AMOPHUOHOB,
XUMEPHbIE )KUBOTHBIE, KIIOHUpoBaHue. [IpakTuueckas padbora «MeToanka KIOHUPOBAHUS
(MonmenupoBaHue Ha Oymare).

OcHoBHBIC 00JI€3HNM KUBOTHBIX W POJb TATOTCHHBIX MHKPOOPTAaHU3MOB U
Mapa3uToOB B pa3BUTHH 3a00JICBAHUM TOMAITHUX >KUBOTHBIX U OCHOBHBIX MepaxX OOpbOBI C
HUMH; POJIb MOJE3HBIX MUKPOCUMOMOHTOB B OpTaHU3ME >XKMBOTHBIX. [lomoxuTtensHoe u
no004YHOE (OTpUIIATENIFHOE) BO3JECHCTBUM aHTUOMOTHKOB HAa OPraHU3M B XOJI€ JICUCHUS
JKUBOTHBIX; 1€MW WU 3aJa4d BeTEpUHApUU. BHOTEXHOJOTHS KOPMOBBIX IpenapaTosB.
[Ipaktrueckas pabora «CocTaBlieHUE pallMOHa MTUTaHUS )KUBOTHOTO, pacYeT pacXoJI0B Ha
conepxanue». Uccnenoparenbekas padota « OLieHKa KayeCcTBa MOJIOYHOM MPOTYKLIHI.

8. buomexnonozuu 6 pacmenuegoocmee (10 uacos)

OcHoBHBIE MeTOAbl cenekuuu. ['nOpmauzaums. Popmbl oTOOpa. OCHOBHBIE
HaIpaBJeHUs] CEJIEKUUU: YIy4YlUIEHUE ypOKaHOCTH, YCTOMYMBOCTH K OMOTHYECKUM U
abuotnyeckum dakropam. [Ipaktudeckas padora «BripammBaem ropox. Kak mposectu
CKpEILUBAHUE Y TOPOXA».

OCHOBHBIE MOAXOJbl CEJNEKIMH U OUOTEXHOJOTUU KYJIbTYPHBIX pPaCTEHUH,
['uOpuanzanus, oTHaleHHas TUOpUaU3alMsl, HWCKYCCTBEHHBIH OTOOp, TIe€Tepo3uC,
TpaHchopMalysi, MyTareHe3, reHeTUYecKoe pefakThpoBaHue). Mcropus cenekuud B
Poccnn u mupe, uctopus pa3BUTHS BaXKHEUILINX COPTOB KYJIbTYPHBIX PACTEHUM.

Kak denoBek MoxeT MOau(ULIUPOBATh pacTeHus? ['eHHas uHKEeHEepHsl pacTeHUM:
YUTo Takoe reHeThdecKass HWHXKEHEpUs pacTeHuil. TpaHCreHHble pacTeHus. MeTonbl
nosyderusi. OOpa3zoBaHue OMyXoJiel y pacTeHuid. ArpoOakTepuanbHas Tpanchopmarus:
Ternazmunst. ['ensr T-JIHK. MonekynsspHO-TeHeTHYECKHE MEXaHU3MbI TPaHC(HOPMAIIHH.
['enetnueckoe penakrupoBanue. COBpEMEHHBIE MOAXOAbI U TOCTUKEHUS T€HETUYECKOTO
penaktupoBanus  pactenuil.  I[Ipaktuueckass  pabora  «I'€HOMHBIE  HOXKHHUIIBI
(MoaenupoBanue padoTsl cuctembl CRISP-Cas).

EcTp 111 u3Hb B poOupke? BUOTEXHOJIOTUS KYJIbTYPHBIX PACTEHUH.

HccnenoBarenbckasi pabota «BelpammBanue pacteHuit B npoOupke  (MOXKHO
BOCMOJIB30BaTbCSl  PE3yJbTATAMU MNPEABIAYIIAX SKCIIEPUMEHTOB MO COCTABIICHUIO
MUATATEJIbHBIX PACTBOPOB JJISI PACTCHUI )».



Monyab «MoJiekyjasipHble OCHOBBI (Gu3noJiorun u papmakosaorum» 9 Kiacc
(68 yacoB)

1. @u3uonozuueckas xumus. (20 uacos)

Beenenue. buorennsie snementsl: opraHorensl: O, C, N, H. AxtuBHbIe (HOpPMBI
KHCJIOPOJA, UX MOJIYYECHHE, HEUTpaIU3alusl.

MakpossieMeHTbI: MPOIEHT COAEpPX aHUS B OpraHU3Me, BBIMOJHSEMas (yHKIHUA,
colepxkaHue B mpoiaykrax nutanus. Ca2+ - cBsi3bIBaloIIME O€NKH, JENOHHPOBAHUE
KaJIbLIUS, PETYJISIUsl YPOBHSA KaJblMsl B OpraHU3Me: rOpMOHBI modyek. Mg - crpoenue
xjopodnia, ero akTUBAIKS COTHEYHOU dHEPTUCH.

MUKpOdJIEeMEHTBI: B KaKUX MOJIEKYyJaX COJEp)KaTcs, BBIMOTHSAEMAas (QyHKIHSA,
coJiep’KaHue B poiyKTax muTanus. [lociaeacTBus nepeo3upoBKU MUKPOIJIEMEHTaMu. Fe
- yCBaWBaeMbI€ THUIbI COCAMHEHUN keyie3a. ['eMOonpoTenHbl, TEMOIIMaHUH, [IUTOXPOMBI.
Cu - ycBoeHue W TpaHCHopT Meau. benku, conepkamue meab. [latomormueckue
cuHIpoMbl MeHnke u BuiibcoHa, cBsi3aHHBIE ¢ META0OJIM3MOM ME/IH.

Tokcuunble 35eMeHTHl [lepuoamyeckold cuCTEMbl sl OpraHu3ma. BiusiHue
HEJI0CTaTKa MaKpO U MUKPOSJIEMEHTOB Ha JKMBbIE OPTaHU3MBI.

Uccnenoarenbckas paboTa «KommuecTBeHHAS OLICHKA COJICPKAHUS
MHUKPOIJIEMEHTOB WJIM BUTAMHHOB B MHUILEBBIX MTPOTYKTaX»

Kupsl. 3a0oneBaHusl 4eIOBEKa, CBSI3aHHBIE C HAPYLIEHUSMH KHUPOBOIO OOMEHA.
Jucomunuaemun.

VYrneBonpl. 3a0oneBaHusl 4YeNOBEKA, CBSA3aHHBIC C HAPYIICHUSIMH YTJIEBOIHOTO
obmena. CaxapHblil 1uader.

benku. Ctpoenue. 3a00eBaHus YeI0BEKA, CBSI3aHHBIE C HAPYIICHUSIMU OEITKOBOTO
obmena. @ynkuun 0enkoB. @epmenThl. Mexanusm nerictBus. Knaccel (pepMeHTaTUBHBIX
peakiuii. Kodepmentsl. Ilpaktuueckoe 3anstue «KadecTBeHHBIE peaklIMM Ha
opraHuyeckue MoJiekyaby. Ilpaktuueckoe 3ansaThe  «JleHaTypamusi  O€IKOB»
[IpakTrnueckoe 3auaTue «M3yueHne akTUBHOCTH aMUJIa3bDy).

BuTtaMuHbl KUpopacTBOpUMBIE, BOJOpacTBOpUMBIE. [IpeBpalieHue BUTAMUHOB B
aKTUBHBIC (HOPMBI KODPEPMEHTOB. ABUTAMHUHO3HI.

OcHOBHBIE THMBI META0OJMYECKUX peakiuil. buosHepreTuyeckrue MpoIecChl.
['muxomu3. Hukn Kpebca. Llens mepenoca 3ekTpoHOB. OKUCIEHUE KUPHBIX KUCIOT.
KaraGanusm amuHokucioT. ['nmoxkoneorene3. CHHTE3 YIJeBOAOB, OEJIKOB, MHUPOB.
Mertabonutudyeckue 3abosieBanusa. I[lpaktudeckoe 3ansTue «PemeHue 3amad  Ha
DHEPIeTUIYCCKUN OOMEH.

Krnerka. [Toustue memOpanbl. @yHKIIMM MeMOpaH. Bujpl TpaHcopTa B KIETKY.

MeMmOpanHble OpraHouibl. 3a00JI€BaHUSI CBA3aHHBIE C HAPYILIEHUEM padOThl MEMOpPaHHBIX
opraHeiyi, OOJE€3HM HaKOIUIEHUS. THUIBI KOHTAKTOB MEXIy KJIETKaMH. 3HaueHue
MEXKJIETOYHOM KOMMYHHUKALIMM [JIsl 3J0pOBbsl OopranusMma. lIpaktuueckoe 3aHsTHE
«/Ilnamms (kmerouka Tpayoe)y.



Anpo. YpoBHM  yHakoBKM  XpOMaTHMHAa.  XPOMOCOMHBIE  TE€PPUTOPHHU.
HememOpaHHbIE OpraHOUBI.

2. Moanexynapuas o6uonozus. (20 uacos)

OCHOBHBIE BEXH PAa3BUTHS MOJICKYJISIPHOU OUOJIOTHH.

HyxnennoBsie kuciotbl. OCHOBHBIE MPUHIUIIBI cTpoeHus. [IpakTudeckas padbora
«Boigenenne JIHK wu3 Oanana». Ilpaktudeckass pabora «Moxenbs JIHK-opurammy.
[Ipaktuueckass pabora «Ompexnenenue kadectBa mnpemnapatoB JIHK ¢ momomibio
criektpodoToMeTpun» (MIPH HATUIUU 000PYOBAHUA).

Martpuunbie cuHTe3bl. Peruivkainus - OCHOBa KJIETOYHOTO jelieHus. [IpuHIUIbI
perukanuu. [Ipaktuueckas padora «PermkaruBHas MamivHa (Mrpa-IeMOHCTPALIHS ).
[IpakTuueckas padota «I1LP (Monens ammindukaius Ha Oymare)».

Mytanuu. Yto Bei3biBacT usMeHeHus B crpoennu JIHK. [Ipuniunel penapamumu.

Tpanckpunius. [Ipaktudeckas padbora «Cusaa mpoMoTopay.

['enernueckuii koj. [Ipaktuueckas padbota «PemieHue 3a1a4 Ha TeHETUYECKHUM KO
Tpancnsuus. [Ipaktuueckas padota «DoiIUHT OEITKOBY.

Opranuzanusi reHoMa BUPYCOB [IpOTHBOBUpPYCHBIE CpENICTBA, MEXaHHU3MbI HX
JCUCTBHS.

Opraauzanus reHOMa OakTepuit AHTHOaKTEpUaIbHBIE IIperaparsl.
Uccnenoarenbckas padoTa «PacnpocTpaHeHne aHTHOMOTUKOPE3UCTEHTHBIX OaKTepUin»

Opranuzanusi reHoma 3ykKapuoT I['eHoMHoe peaakthupoBanue. IIpaktuueckas
pabota «PaboTa B COBPEMEHHBIX IeHETHYCCKMX Oa3ax maHHbIX. [IpoBemenue In silico
aHaJu3a MocieI0BaTeIbHOCTEN T€HOBY.

3. @Dapmaxkonozus (28 uacos)

[Tonarue o nexkapctBax. [IpuHIMIBI MOAXOAa K MOMCKY HOBBIX JIEKAPCTBEHHBIX
cpeactB. CkpuHUHT M ero metoiabl. MccnemoBarenbckas padbora «KCIMEPUMEHTHI 1O
OTIPEICIICHUIO0 TOKCUYHOCTH BEIIECTB Ha apTEMUIUSIX.

[Tyt BBenenus JIC. @apMaKOKHHETHKA JIEKAPCTBEHHBIX BellleCTB. BcachiBaHue
(abcopOrtus) nmekapcTB. OCHOBHBIC MEXaHU3MbBI BCaChIBaHMS. TPaHCIIOPT JIEKapCTBEHHBIX
BemecTB. ['enbl u 6enku nepBoit pasel 6norpanchopmaruu. [yt BeIBEICHHS JTEKapCTB
U3 oOpraHm3Ma. OKCKpemuss ¢ oSiauMuHanus. [eHsl u  Oenku  BTOpod  (hasbl
ouorpanchopmanun. DapmakoguHamMuka. [JaBHOe M MOOOYHOE, PE30pOTHUBHOE U
MECTHOE, MPSMOE, HETIPAMOE U peICKTOPHOE ICUCTBHE.

Buasl B3aumoperctBus yiekapcTB. CHHEpPru3sM U aHTaroHW3M IPU COBMECTHOM
JIEWCTBUU JIEKAPCTBEHHBIX BEIIECTB, UX PA3HOBUIHOCTH.

TpancmeMOpaHHBIN CUTHANMHT. THIBI KIETOYHBIX PEIEeNnTOpoB. MemOpaHHBIE:
WOHHBIC KaHAJbl, KAaTAIUTHYECKHE U compspkeHHble ¢ G-OenkaMu;, BHYTPHUKICTOYHBIC:
UTOIJIA3MaTUYECKHUE U siAEpHbIC. MeXaHU3Mbl JTUTaHA-PEeENTOPHOrO B3aUMOICHCTBUSI.



CenexkTuBHOCTh (M30MPATEIBHOCTh) JEUCTBUS, CBS3b «XMMHYECKas CTPYKTypa -
dapmakogoruyeckasi akTHBHOCTD BEIIIECTBY.

@apMaKOJIOTUYECKON MOAYJIALMM CUHANTUYECKOW XOJMHEPTUYECKOM Iepeladn.
MonekyasipHbIii  MeXaHW3M JeWCTBUS UM  (apMakoJOrHueckue cBoiictBa M-
XOJIMHOOJIOKAaTOPOB, TaHIIMO00JIOKATOPOB U Kypapeno00HbIX CPEICTB.
dapmakosioruyeckasi ~ peryjsiids — aKTUBHOCTH  QJAPEHEPrMYEcKOro  CHHAIICA.
ANpEeHOMUMETHKH, aApeHOOJIOKaTOpbl, cHUMMaToJuTuku. [lpakTtuyeckas pabdora
«BnusiHuE afpeHanyHa Ha cepieuHble COKpalleHus (IIpOrpaMMHOE OOECIIEUEHUE)».

MonekynspHasi (papMakoJIOTHsl aHTHANIEPTUYECKUX CpPEACTB. [ HMCTaMUHOBBIC
pELeNTOpPbl: THUIIBI, MOJEKYJspHas opraHuzanus. Crabunuzaropbl MeMOpaH TYUYHBIX
KJIETOK: MOJIEKYJISIPHBI MEXaHU3M JE€HCTBUS, 0OCOOCHHOCTU KIIMHUYECKOTO MPUMEHEHNUS,
TOYKHU TPHUJIOKEHHS IEUCTBUS MHTMOUTOPOB JTUIUAHBIX MEAUATOPOB.

MexaHu3M IEHCTBUSA U IIPUMEHEHHE IIPEnaparoB, CTUMYIUPYIOLIUX MPOLECCHI
UMMyHHTEeTa. DapMakoJIOrHyecKass XapaKTEepUCTUKA WHTEPICUKHUHOB: IOJy4YCHHE,
MEXaHU3M JIeHcTBUs, NpuMeHeHue. OCHOBBI MAaTo(pU3UOIOTUH OCTPO(a30BOr0 OTBETA,
MeIranys BocnaJleHus . MOJEKyJJIIpHBIA MEXAaHU3M ITPOTUBOBOCIAIIUTEIBHOTO AEHCTBUS
TJIFOKOKOPTUKOCTEPOUIOB,  HECTEPOUIHBIX  NPOTUBOBOCHAIMTENBHBIX  CPEACTB.
[Tpaktrueckas pabora «I'ucTonornyeckre npenaparbl UMMYHHOU CHCTEMBDY.

[loHATHE O HApKO3€ M HAPKO3HBIX Npenaparax. KieToyHbli 1 HEPBHBIM HAPKO3.
dapmMaKoJIOTMYeCKass XapaKTepPUCTUKA OTACJIBbHBIX TIPYIIl HAPKO3HBIX  CPEICTB.
[TocnenoBarenbHOCTh NEUCTBUS Ha IIEHTpalibHyIO0 cuctemy. [lpaktuueckas pabota
«l'ucronornueckue npernapaTsl HEPBHOM CUCTEMBDY.

®dusnonorndyeckuii coH; ¢aszpl cHa. Buael Hapymenuidt cHa Ilonstue o
MEJMKAMEHTO3HOM CHE M CHOTBOPHBIX Mpenaparax (TMIMHOTUKAX).

MonekynspHple acnekTel Homuuenuuv. ONUaTHBIE PENeNnToOpbl, HUX THUIIBIL.
DOHke(danuHbl U SHAOP(PHUHBI - SHIOTC€HHBIE JTUTAH]IbI ONMUATHBIX PELENTOPOB.

AHTUIICUXOTHYECKOE JEHCTBUE, BIMSHME Ha (YHKUUIO SKCTpAaUpaMUIHON
CUCTEMBI, SMOLMOHAIBHYIO c(epy, PBOTHBII LIEHTP, apTepUalbHOE JAaBIIEHUE, LIEHTP
TEPMOPETYJALMU. MOJEKYIIIpHbIE MEXaHU3MBbl IEUCTBUS HEUPOJIENTUKOB, BIMSHHUE HA
no(aMHHOBBIE, CEpPOTOHUHOBBIE, AJJPEHO- U TUCTAMUHOBBIE PELIENITOPHI, UX JIEHCTBUE Ha
KJIETOUYHbIE MEMOpaHbl, Ha JECTMOHWPOBAHUE TKAHEBBIX MOHOAMUHOB. lloTenmman-
3aBUCUMBIE HATPUEBbIE KaHAJIbI KaK MUIIEHH JI€UCTBHUS MECTHBIX aHECTETUKOB. CIOCOOBI
WHTUOMPOBAHUS MOTEHIIMAI-3aBUCUMBIX HATPUEBBIX KaHAJIOB MECTHBIMH aHECTETUKAMHM.
[TpakTrueckas pabora «Kapta sxcnpeccun 1o0paMHUHOBBIX U CEPOTOHUHOBBIX PELIETITOPOB
B Mo3re Mblieiy. MccnenoBatensckas padota «IloBeaeHueckue TecThl Ha peiOkax Danio
rario. Cemio-remHasi kamepay. MccnenoBarenbckas pabora «I[loBegeHueckue TecThl Ha
peiokax Danio rario. OtkpeiToe mosne». MccnenoBarenbckas pabora «I[loBemeHueckue
TecThl Ha ppIOKax Danio rario. CraitHoe moBeeHUEY.



Monyiab «MoJjiekyJIsipHbIe OCHOBBI ceieKmumn» 9 kiacce (68 yaca)
1. Moanaexyaapnasa ouonozcusn. (20 uacoes)

OCHOBHBIE BEXH Pa3BUTHS MOJICKYJISIPHOU OUOJIOTHH.

Hyxnennossie kucinotel. OCHOBHBIC MIPUHITUIIBI cTpoeHUS. [IpakTudeckas pabora
«Boigenenne JIHK wu3 Oanana». Ilpaktudeckas pabota «Mogens JIHK-opuramm.
[Ipaktuueckass pabora «Ompexnenenue kadectBa mnpemnapatoB JHK ¢ momomibio
criekTpodoToMeTpum» (MPH HATUIUU 000PYAOBAHUA).

Martpuunbie cuHTE3bl. Perunkanus - OCHOBa KJIETOYHOTO JAeiieHus. [IpuHIUIbI
perummkaruu. [Ipaktnueckas pabora «PermnkaTuBHAs MammHa (MTrpa-IeMOHCTPAITNS ).
[Tpaktrueckas padora «I1LP (Mogens ammmndukaiys Ha Oymare)y.

Mytanuu. Yto Bei3biBacT u3MeHeHnus B crpoennu JIHK. [Ipuniunel penapamumu.

Tpanckpunuus. [Ipaktuueckas padora «Cuiaa mpoMoTOpay.

['enernueckuii koj. [IpakTuueckas pabota «PerieHue 3a1a4 Ha TeHETUYECKHUM KO
Tpancnsuus. [Ipaktuueckas padota «DoiIUHT OEITKOBY.

Opranuzanusi reHomMa BUPYcOB I[IpOTMBOBUpPYCHBIE CpENCTBA, MEXAHH3MBl HX
JICUCTBHS.

Opraauzanus reHoOMa OakTepuit AHTHOAaKTEepUaIbHbIC IIperaparsl.
Uccnenoarenbckas padota «PacnpocTpaneHne aHTUOMOTUKOPE3UCTEHTHBIX OaKTepUii»
Opranuzanusi reHoma 3ykapuoT I'eHoMHoOe pepaktupoBanue. [Ipaktuueckas padorta
«PaboTta B coOBpeMeHHBIX TeHeTHUecKuX Oa3ax maHHbIX. [IpoBenenue In silico anammsa
IIOCIIEIOBATEIBHOCTEN TEHOBY.

2. Moanexynapusie ochogbl cenemuku (20 uacos)

[Ipenmer renetuku. Kparkags ucTopuss  pa3BUTHS  NPEACTABICHUS O
HACJIEACTBEHHOCTH.

OT reHa Kk nmpu3HaKy: KaK packpacuThb kKoTa. Yto Takoe npusHak? IlyTe OT rena no
npu3Haka. Myrtanun. Aimenu. ['eTepo3urorsl M TOMO3UTOTHL. JIOMMHAHTHBIE U
peueccuBHble amend. PoneBas wurpa «Amienuw». MccnenoBaTenbCKUN — MPOEKT
MyTarennsie GaKkTOpHI.

["ensl cTposT opranu3M. BritoueHne u BRIKITIOUeHHE 00JbIIOT0 Habopa reHoB. Kak
KJIETKH TIOHUMAIOT, KaKhe TEeHbl JOJKHBI padotath. PoneBas urpa «Cynp0a KIETKH.
['ensi-nepexmntouarenu. [IpakTuueckoe 3aganue « AITOPUTMBI 1JIL KJIETOKY.

JIMCKkpeTHOEe HaciaeqoBaHUE MPU3HAKOB. 3aKOHBI MeHens: OAWH T€H - OAWH
npu3Hak. Cxema CKpeluBaHus. 3aKOH €IMHO000pa3us TMOPUAOB MEPBOr0 MOKOJEHUS.
[TpakTnueckoe 3ananue «EnnHOOOpa3ue MEPBOrO IMOKOJCHUS». 3aKOH paCHICTICHUS
IpU3HAaKa BO BTOPOM IMokoyieHuu. IIpaktuueckoe 3amanue «PaciiensieHne BO BTOPOM
nokojeHun». MccnenoBarenbCKuil MpoeKT «3akoHbl I'. MeHiens B 3KCIIEpUMEHTEY.

3akoHbl MeHJens: HECKOJbKO TI'€HOB - HECKOJIBKO MpHU3HAKOB. JluruOpuaHoe
ckpemBaHue. HeszaBucumoe pacxoxaeHue xpomocoM. IIpakTuyeckoe 3amaHue



«Pemierka [lenneray. CreruieHHOE HACIEI0BAHKE.
B3aumoperictBue reHoB. AsuienbHOe M HeawwienbHoe. [IpakThueckoe 3aHsTHE
«B3aumonelicTBUs TEHOB (MOJEIUPOBAHUE CHHTE3a U TPAHCIIOPTA MUTMEHTA B KJIETKY )»
Omnpenenenue noxia. [lomoBeie xpomocombl. Camilbl U caMku. Biusiaue daktopoB
OKpY>Karole cpeapl. XpoOMOCOMHOE ormpeseneHue Tmoisa. [lojgoBble XpOMOCOMBI.
[Ipaktuueckoe 3amanue «HacnenoBanue, crermieHHoe ¢ mnosiom». [Ipobiema
JOTIOJTHUTENBHONU X-XpOMOCOMBI Y JKEHIIUH. TpeXIBETHbIE KOIIKH.

3. Monexyaaphuie ocrhoswl cenexyuu (28 uacos)

['ensl B nonysmsanusx: Benukoe paBHoBecue. [lonymsuns. YacToTel BCTpeyaeMoCTH
npu3HaKa u ajiens. YpaBHeHue Xapau-BaitnOepra. [Ipaktuueckoe 3amanue «HactoThl
ajieneil, TeHOTUIOB U (eHOTUNOBY. McciienoBaTenbCKuid MPOEKT « AHAN3 T€HETUYECKON
CTPYKTYPBI MOMYJISAMU (Ha OCHOBE 3akoHa Xapau-Balinbepra)y.

[Tonynsauuu MEHSAIOTCS: YHCIEHHOCTh, MHUTpalus U BBIOOp cymnpyra. MakTopsl,
KOTOpbIE BBIBOJST TOMYJSIIUIO W3 paBHOBecusi Xapau-BaiinOepra. YucieHHOCTb
nonyJsinuu. Ponesas urpa «3ddext ocnoBaTens». PoneBas urpa « 3ddext OyThIII04HOTO
ropasika». peid renoB. Myrauuu. Hecnyuaiinoe ckpemmBanue. M3onsuus.

[Tonynauuu MEHSIOTCS: €CTECTBEHHBIN 0TOOP. MexaHu3M JIeCTBHS €CTECTBEHHOTO
otOopa. [IBrwxymmii otoop. Ponesas urpa « EctecTBeHHbIN 0TOODY.

Mopaudukanronnas U3MEHYUBOCTb. CraTtucTuueckue 0COOEHHOCTH
Mou(UKAIIMOHHOW M3MEHUMBOCTH. MccnenoBarenbeckue padoTel « MoaudukamuoHHas
M3MEHYMBOCTh PACTEHUI B IIpEEiaxX Balllero MECTa JKUTEIIbCTBAY.

HacnenoBanne KOMWYECTBEHHBIX MpHU3HAKOB. KoJMUeCTBEHHbIE MPU3HAKH.
CpenoBast u3BMeHYMBOCTh npu3Haka. KospduuueHt nacineayemoctu npuszHaka. OTBeT Ha
oTO0p. [ToHCK reHOB KOTMYECTBEHHBIX MPU3HAKOB. OTHOHYKJICOTU/IHBIC BAPUAHTHI TEHOB.
JAHK-uun. IToaHOr€HOMHBIM aHaIU3 aCCOIMAIIUMA.

«Omb» Hax renoMoM. IloctreHoMuast 3pa. OOpatHas TeHeTHka. «OMHKCHBIC»
uccienosanus. [Iporeom, Mmerabonom. [IpakTudeckoe 3aganue « ATpOHOMBI.

JlomecTuKaus W IEHTPBl T'eHETHYECKOTro pa3zHooOpaszus. [lowckm pacTeHuii ¢
«XOpPOIIMMUY» TPHU3HAKAMHU JUIsl YenoBeka. L[eHTphl TeHeTHuecKoro paszHooOpas3us.
Huxomaii BanoBuu Bapwmiop. Ceneknus. KomOuHanmonHas U ruOpuaHasi CEICKITHS.
I'erepo3uc. Ilpaktnueckoe 3aganue «l'OMoOJIOTHUECKHME PSAOBl  HACIEACTBEHHOU
M3MEHUYUBOCTH.

CoxpaHuTh M U3YyYUTh T'e€HBI, YTOOBI MEHATH Oyayiee. Kak mpaBuibHO XpaHUTh
redbl. Komneknum  reHeTHYecKux  pecypcoB  pacteHuit. [lpaktukym  w/wim
UCCIICIOBATEILCKUN TPOEKT «MeToabl KyJbTHBHPOBAaHUSA IN VItr0 s coxpaHeHus
TEHETUYECKUX PECYPCOB PACTCHUM U JIJI1 YCKOPEHHOU CENEKIIUM.

['eneTnyeckue HeHTpsI B HaIEH cTpade. ['ne 3aHnuMaroTCs reHETUKON U TEHOMUKOU
JUISL HY K] CEJIbCKOTO XO3SICTBA.



IINTAHUPYEMBIE PE3YJIbTATDBI
OCBOEHUS KYPCA BHEYPOUHOM JEATEJBHOCTH

3aHATUST B paMKax MpOTrpaMMbl HampaBieHbl Ha OOECHEUYEHHE JIOCTUKEHUS
IIKOJIbHUKaMUA  CIEAYIOINIMX  JUYHOCTHBIX, METANpPEIMETHBIX H  MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB.

JIN4HOCTHBIE pe3y/IbTaThl:

B cgpepe epasrcoanckozo socnumanus: TOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOM
NEATEIBHOCTH TPH  BBINOJHEHUM HUCCICJOBAHUM M TPOEKTOB, CTPEMIICHHE K
B3aMMOIIOHUMAaHUIO ¥ B3aMMOTIOMOIIIH.

B cghepe nampuomuueckoco 6ocnumanus: OTHOIIEHHE K OMOJIOTUU KaK K BaKHOMN
COCTABJISIFOLIEN KYJBTYpPbI, TOPAOCTh 3a BKJIAJ POCCUHCKMX M COBETCKHUX YYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTUYECKON HAYKH.

B cipepe 0yxosHo-npascmeennoz2o 6ocnumanus: TOTOBHOCTb OLIEHUBATh ITOBEJICHUE
U TOCTYNKHA C TO3ULIMU HPABCTBEHHBIX HOPM U HOPM 3KOJOTMYECKOW KYJBTYPBI;
NOHMMAaHUE 3HAYMMOCTH HPABCTBEHHOT'O aCIEKTa JEATEIbHOCTH YEJI0BEKA B MEIULIMHE U
OMOJIOTHH.

B cpepe scmemuueckoco 6ocnumanus: TOHUMAaHWE POJIU  OHOJIOTHH B
(OpMUPOBAHUN ICTETUYECKON KYJIbTYPhl TUUHOCTH.

B cghepe uzuueckoco eocnumanus, ¢opmupoeanus Kyavmypvl 300p06bsi U
IMOYUOHANLHO2O 0ON1a2onoNyyusi. OTBETCTBEHHOE OTHOUIEHHWE K CBOEMY 3/I0POBBIO H
yCTaHOBKa Ha 3/I0POBbINA 00pa3 >kM3HU (30pOBOE MUTAHUE, COOTIOIEHNE TUTHEHUYECKUX
IPaBUI U HOPM, COQJIaHCUPOBAHHBIN PEXXUM 3aHIATUN U OTIbIXA, PETyJIsgpHas pu3ndecKas
aKTUBHOCTD); OCO3HAHUE MOCIEACTBUM U HEMPUITHE BPEAHBIX MPUBBIUEK (YIOTpeOIeHne
aJIKOT0JIsl, HAPKOTUKOB, KypeHHe) U UHBIX (GopM Bpeaa il (GU3HMUECKOro U ICUXUYECKOTo
3I0pOBbs; COOJIOAEHHE NpaBHJI OE30MACHOCTH, B TOM YMCIE HAaBBIKM O€30MacHOrO
NOBEACHUS B MPUPOJHON cpefie; CPOPMUPOBAHHOCTh HaBbIKa pe(IEKCUU, YIPABICHUE
COOCTBEHHBIM SMOIMOHAIIBHBIM COCTOSIHHEM.

B cgepe mpyooeoeo 6ocnumanus: aKTUBHOE y4acTHE B PEUICHUH MPAKTUYECKUX
3a7a4 (B paMKaxX CEMbH, IIKOJIBbI, TOpPOJa, Kpas) OHUOJIOTHYECKOM M SKOJOTHYECKOM
HANpPaBJIEHHOCTH, HHTEPEC K MPAKTHUECKOMY H3yUEHHUIO Mpodeccuii, CBSI3aHHBIX C
OMOJIOTHEN.

B cgepe osxonocuueckoeo - 6ocnumawnus:  OpUEHTALMs Ha  NPUMEHEHUE
OMOJIOTMYECKUX 3HAHUMN MTPHU PELICHUU 3a]1a4 B 00JIACTH OKPYIKAIOIIEH cpefibl; OCO3HAHUE
HKOJIOTHYECKUX MPOOJIEM U MyTEH UX PElIeHUs; TOTOBHOCTh K YYACTHIO B MIPAKTUYECKOU
NEeSATEIbHOCTH SKOJIOTUYECKON HANIPABICHHOCTH.

B cghepe nonumanus yennocmu HayuHo2o no3Hanus; OpUEHTAIUS HA COBPEMEHHYIO
CUCTEMY HAy4YHBIX MpPEJICTaBICHUI 00 OCHOBHBIX OMOJOTHMUYECKHUX 3aKOHOMEPHOCTSX,
B3aMMOCBS35IX YEJIOBEKAa C IPUPOJHOM M COLMAJIBHOM CpENOM; NOHMMAaHUE PO
OMoNOrMuecKoi HayKu B (GOPMHUPOBAHUH HAYYHOTO MUPOBO33PEHUS; pa3BUTHE HAYUHOU



JIIO603HaTCJIBHOCTI/I, HHTCpPECa K OMOJIOrMYECKOM HAayKE, HABBIKOB HCCHCHOB&TCHBCKOﬁ

JACATCIBbHOCTH.

B cgpepe adanmayuu k usmMeHAIOWUMCS Y CIIOBUAM COYUATILHOU U RPUPOOHOL CPeObl.

aJACKBATHAasA OLCHKA U3MCHAIOIIMNXCA YCJIOBI/II;'I; IPHUHATUC PCIICHHA (I/IHI[I/IBI/II[yaJ'IBHOG, B

Tpynmne) B U3MEHSIONIMXCS YCIOBHUAX Ha OCHOBaHHM aHalIW3a OHOJIOTHYECKON

uHbOpMaIluy; TIAHUPOBAHWE JACWCTBUHM B HOBOM CHTyalldM Ha OCHOBAaHUU 3HAHUI

OMOJIOTHYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeanmeTHblie pe3yJibTaThl:

B cihepe osnaoenus ynusepcanvrvimu yueOHbIMU NOZHABAMETLHBIMU OCLLCMBUAMU.
ba3oBrle Jornyeckne nencTBUs:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKN OMOIOTMUECKUX 0OBEKTOB
(s1BNIEHUI );

YCTaHABIIMBAaTh CYUIECTBEHHbIM MpHU3HAK KJIacCU(pUKAUUU OHUOJIOrMYECKUX
OOBEKTOB (SIBJICHMI, IMPOLIECCOB), OCHOBaHUS i1 OOOOIIEHHS M CpPaBHEHUS,
KpUTEPUH MPOBOAUMOrO aHAIIN3a;

C y4€TOM MPEUIOKEHHON OMOJIOTMYECKOM 3a/lauil BBIABIATH 3aKOHOMEPHOCTH U
OPOTUBOPEUYMS] B paccMaTpUBacMbIX (axkTax UM HaONIONEHUAX; Mpeaaratb
KPUTEPHUH JJIs BBISIBJIIEHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

BBIBJIATh JA€PUIUTBI MHPOpPMAILMH, JaHHBIX, HEOOXOJUMBIX MJii pelICHUs
MMOCTaBJICHHOM 3aJ1a4H;

BBISIBJIATh IPUYMHHO-CJIEJICTBEHHBIE CBSI3U MPU U3yUE€HUN OUOJIOTUYECKUX SBJICHUN
U TIPOLIECCOB; JIeJaTh BBIBOJBI C UCIOJb30BAHUEM JIE€IYKTUBHBIX U MHAYKTHBHBIX
YMO3aKJIFOUEHHU, YMO3aKJIIOYEHU MO aHAJIOTHH, (POPMYIUPOBATH THUIIOTE3bI O
B3aUMOCBS35X;

CaMOCTOSITEJIbHO BBIOMpATh CIOCOO pelIeHUsT y4eOHOM OMOJOTHYECKON 3ajauu
(cpaBHMBATh HECKOJIBKO BAPUAHTOB PEILICHHUSI, BBIOMPaTh HANOO0JIee MOAXOAAIINN C
y4ETOM CaMOCTOSITENIBHO BBIIEJIEHHBIX KPUTEPUEB).

bazoBbIc HCCIeIOBATEILCKHE ACHUCTBUS:

UCIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MMO3HAHUS;
dbopMyMpoBaTh BOMPOCH], (UKCUPYIOIIME pPa3pblB  MEXAY pEAIbHbIM U
JKeJlaTeIbHbIM COCTOSIHUEM CUTYalllu, 00bEKTa, 1 CAMOCTOSATEIbHO yCTaHABIIUBATh
MCKOMOE U JIAaHHOE;

dbopmupoBaTh  TUMNOTE3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXKIEHUI,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

MPOBOJUTH MO CAMOCTOATENLHO COCTAaBIEHHOMY IUTaHy HaOJI0/IEHHUE, HECIIOKHBIN
OMOJIOTMYECKUN 3KCIEPUMEHT, HEOOJbIIOE HCCIEAOBAHUE IO YCTAaHOBJIEHUIO
0COOEHHOCTEH OMOoIOrnYeckoro o0bekTa (Impolecca) u3ydeHus,
NPUYUHHO-CJIEICTBEHHBIX CBSI3e M 3aBUCUMOCTEH OMOJIOTMYECKUX OOBEKTOB
MEXTy COOO0M;

¢ OCHUBATh HAa IPUMCHHUMOCTb U 1OCTOBCPHOCTD I/IH(I)OpMaLII/II-O, IMMOJIYYCHHYIO B XOJI€

Ha6JIIO,Z[eHI/I$I 1 DKCIICPUMCEHTA,



CaMOCTOATENbHO (POpMyJIHpOBaTh OOOOIIEHHUS W BBIBOJABI IO pe3yJibTaTaM

POBEAEHHOTO HAOJIIOACHMS, DKCIICPUMEHTA, BJIaJIeTh WHCTPYMEHTAMH OIICHKH
JIOCTOBEPHOCTH TIOJTyYCHHBIX BBIBOJIOB U 000OIIICHHUIA;

¢ IIPOTHO3HUPOBATH BO3MOKHOC ﬂaﬂLHeﬁmee Pa3BUTHUC OMOJIOTUYECKUX IMpOoHcCCOB U UX

MNOCJICACTBUSA B AHAJIOTMYHBIX WM CXOAHBIX CHUTYyallUsAX, a TAKIKC BbIABUI'ATb
IMPCAITOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Pabora ¢ nadopmanmeii:

MPUMEHSTh PA3IUYHBIC METOJbI, HHCTPYMEHTHI U 3alpPOChI PU TTOUCKE U 0TOOpE
Ononornyeckod uWHGOpPMAIMM WM JaHHBIX M3 HCTOYHHUKOB C Y4ETOM
MPEVIOKEHHONW y4eOHOM OMOJIOTUUECKOH 3a/1auu;

BEIOWpATh,  AHAIM3UPOBATh, CHCTEMATH3WPOBaTh W  HMHTEPIPETHPOBATH
OnmoornyecKkyo HHPOPMAITHIO Pa3TNIHBIX BUIOB U (hOPM MPEACTABICHUS;
HAXOJIUTh CXOJHBIC apTYMEHTHI (ITOATBEPKIAONINE WIIH OTIPOBEPTalONIiue OTHY U
Ty JK€ UJICI0, BEPCHUIO) B PA3IMYHBIX HH(OPMAIIMOHHBIX HCTOYHUKAX;
CaMOCTOATENLHO BHIOMPATh ONTUMAJIBLHYIO (hOpMy MpecTaBieHuss nHpopMaluu u
WUTIOCTPUPOBATH PEIllaeMble 33/1a4i HECIOKHBIMU CXEMaMHU, IMarpaMmmMamMu, HHOU
rpauKoil 1 ©X KOMOMHAIIUSIMU;

OIICHWBATh HAA&KHOCTH  OWOJOTHYECKOW HWHGPOPMAMM 1O  KPHUTEPHSIM,
MPEIOKCHHBIM YUYUTEIIEM HIH COPMYITHMPOBAHHBIM CaMOCTOSTEIBHO;
3aIlIOMUHATh U CUCTEMATU3UPOBATH OMOJIOTMYECKYI0 HH(POPMAIIHIO.

B cghepe osnaoenus ynusepcanvrvimu yueOHbIMU KOMMYHUKAMUBHBIMU OCUCTEUAMU
OO1ieHue:

BOCIIPUHUMATh W (HOPMYJIUPOBATh CYKJICHHS, BBIpaXXaTh AMOIMH B IPOIIECCE
BBITIOJIHEHUS MMPAKTUYECKHUX U J1a00paTOPHBIX PaboT;

BBIpaXKaTh ce0s1 (CBOIO TOUKY 3PEHHMSI) B YCTHBIX U TUCHMEHHBIX TEKCTaX;
pacmo3HaBaTh HEBepOaJbHBIC CpEICTBA OOIIECHWS, TIOHMMaTh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, 3HAaTh M PAClO3HABATh MPEANOCHUIKM KOH(IMKTHBIX
CUTYaIlM U CMSITYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MOHUMAaTh HaMEpPEHUs JIPYTUX, TMPOSBIATh YBAKUTEIHLHOE OTHOIIECHHE K
co0eCeTHUKY U B KOPPEKTHOU GopMe (HopMyITUpPOBaTH CBOM BO3PAKEHUS,

B XOJI¢ AUaJIoTa W/WIN JUCKYCCUU 3aJaBaTh BOIPOCHI IO CYIIECTBY 00CYXIacMOn
OMONOTUYECKOW TEMbl W BBICKAa3bIBaTh WJIEHW, HAICJICHHbIE HaA pEIICHUE
OMOJIOTMYECKOM 3a/1auu U MOJJIep KaHue 0J1aroxeaaTeIbHOCTH OOIICHHUS;
COIOCTAaBIISATh CBOM CYXACHHUS C CYXICHUSIMH JPYTUX YYaCTHUKOB JHAJIOTA,
oOHapy’KUBaTh PA3JIMYUS U CXOJCTBO MO3UITHI;

nyOJIMYHO TPEJCTABIATh PE3YIbTaThl BBITOJHCHHOTO OHMOJOTHYECKOTO OIBITA
(3KCTIEpHMEHTa, UCCIICIOBAHUS, TIPOSKTA);

* CaMOCTOSITEIHLHO BHIOMPATh (JOPMAT BBICTYIUICHUS C YYETOM 3a/1ad MPE3eHTAIlUN U

0COOEHHOCTEM AyJuTopyun U B COOTBCTCTBUM C HHUM COCTaBJIATH YCTHBIC H
IMUCbMCHHBIC TCKCThBI C UCIIOJIb30BAHUEM HIJIIIOCTPATHUBHBIX MAaTCPHUAJIOB.

CoBMeCTHAs NEATEILHOCTD (COTPYIHUYECTBO):

IOHMMATb 1 UCITI0JIb30BAaTh IPCUMYIICCTBA KOMaH,HHOﬁ 141 I/IHI[HBH,Z[yaHBHOﬁ pa6OTBI



OpyU  pEHIeHUH KOHKPETHOM  OMOJOTMYECKOM mpoOsieMbl, OOOCHOBBIBATH
HEOOXOIMMOCTh MTPUMEHEHUSI TPYNIOBBIX (POPM B3aUMOJICUCTBUS MPU PEIICHUU
MOCTaBJICHHOW y4eOHOI 3a/1auu;

MPUHUMATH 11eJIb COBMECTHOM JEATEIbHOCTH, KOJIEKTUBHO CTPOUTH JEHCTBHUS 1O
e JOCTHMKEHHIO: PacHpeleNiaTh POJIH, JTOTOBAapUBAThCs, OOCYKIaTh IMPOLIECC U
pe3yabTaT COBMECTHOM pabOThI;

yMeTbh 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH, MMPOSIBISTE TOTOBHOCTb PYKOBOAUTH,
BBITIOJTHATH ITOPYUYEHUS, TIOTYUHSATHCS,

IUIAaHUPOBATh OPTaHU3AIUMI0O COBMECTHOM pPabOThI, OMpPEAENsATh CBOIO POJb (C
Y4ETOM MPEANOYTEHU U BO3MOXKHOCTEH BCEX YUYACTHHKOB B3aUMOJEHCTBUS),
pacnpenemniaTh 3aJaddl MEXKIy WICHAMH KOMAaHbl, Y4aCTBOBAaTh B TPYMIOBBIX
dbopmax paboTsl (006Cyk)AeHUS, 0OOMEH MHEHUSIMH, MO3TOBBIE IITYPMbI U UHBIC);
BEITIOJTHATH CBOIO YacTh PaOOTHI, TOCTUTAaTh KAY€CTBEHHOTO Pe3yibTaTa 10 CBOEMY
HaIpaBJICHUIO U KOOPIWHUPOBATH CBOM JICUCTBHS C IPYTUMH YICHAMH KOMaH/IbI;
OIICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOIMIMIA TPOIYKT IO KPUTEPHUSIM,
CaMOCTOATENFHO  CHOPMYJIUPOBAHHBIM  YYaCTHHUKAMH  B3aWMOJCHCTBUS,
CpaBHUBATbH PE3yJIbTaThl C UICXOAHOM 3a7a4eil ¥ BKJIAJ KaXKJOTO YWIeHa KOMaH/Ibl B
TOCTIDKCHHE PE3YyIbTaTOB, pas3lneisiTh chepy OTBETCTBEHHOCTH W IPOSIBIATH
TOTOBHOCTbH K MPEAOCTABICHUIO OTYETA TTepe] TPYIION;

OBJIaJIETh CHUCTEMON YHUBEPCAIbHBIX KOMMYHUKATUBHBIX JCHCTBUH, KOTOpas
oOecrieunBaeT CPOPMUPOBAHHOCTH COIMAIBHBIX HABBIKOB W AMOIMOHAIBHOTO
WHTEJUICKTA MKOJLHUKOB.

B cgepe oenaoenus yHugepcanvHuoiMu yueOHbIMU PeSYNAMUBHBIMU OeUCTBUIMU.:
CaMoopra"u3aius:

BBISIBJISITH MPOOJEMBl JJII PEIICHUST B JKU3HEHHBIX M YYEOHBIX CHUTyalUsX,
UCTIOJNB3YSl OMONIOTHUYECKUE 3HAHUS;

OPUEHTHPOBATHCS B PA3INYHBIX MOAX0AaX MPUHATHS PEIIeHUH (MHINBUYaTbHOE,
OPUHATHE PELIEHUS B IPYIIE, IPUHATUE PELICHUIN rpynnoi);

CaMOCTOSITENIbHO COCTaBJISITh AJITOPUTM pelIeHUs 3afadyd (WM €ero 4acTh),
BBIOMpATh CMOCOO pelleHus Y4yeOHOW OMOJOrMYecKoll 3alauyu ¢ y4EToOM
UMEIOLINXCS PECypCcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh
npejjaraéMble BApUAHThI PELICHUIH;

COCTaBIATh IUIAaH JACWCTBHUA (IJIaH peanu3allid HaMEYCHHOTO alTOpHTMa
pelieHus), KOPPEKTUPOBATh MPEAJOKEHHBIH alrOPUTM C YYETOM MOTYYCHHS
HOBBIX OMOJIOTUYECKHUX 3HAHUI 00 N3y4aeMoM OUOJIOTHYECKOM OOBEKTE;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb (pediiekcus):

BJIJIETh CIIOCOOAMU CaMOKOHTPOJISI, CAMOMOTHUBAIIUU U PeDIICKCUH;

JaBaTh aJICKBaTHYIO OLIEHKY CUTYAaIllMH U MpeaJiarath IJaH €€ U3MEHECHHUS;
YUYUTBHIBATh KOHTEKCT U MPEABUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpU
peuieHUM y4eOHOM OMOJOrMYEecKOM 3ajaud, aJanTUpoBaTh peUIeHHE K
MEHSIOIIMMCS O0CTOSITEIbCTBAM;



*  OOBSACHATH NMPUYUHBI JOCTHUKEHUS (HEAOCTHKEHHS) PE3YyJbTAaTOB JCSATEIbLHOCTH,
JlaBaTh OIIGHKY IPHOOPETEHHOMY OIBITY, YMETh HaXOJIWTh ITO3UTHBHOE B
MPOM3OIIEAIIEN CUTYAIUH;

* BHOCHUTb KOPPEKTHBBI B JICSITCIHBHOCTh HAa OCHOBE HOBBIX OOCTOSATEIIBCTB,
W3MCHUBIIINXCS CUTYaIlUi, YCTAHOBIICHHBIX OMMMOOK, BOSHUKIIINX TPYIHOCTEH;

* OIICHMBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSIM. DMOLUMOHAIBHBIN

MHTCIIJICKT:

¢ pasiin4yarb, HaA3bIBATb U YIIPABJIATD COOCTBEHHBIMH OMOIUSAMHA U SMOLUSAMUA APYTHUX;
¢ BbBIABJEITH U dHAJIU3UPOBATH IIPUYINHBL 3MOHI/If/'I;
e cTaBUThb ce0s Ha MECTO APyroro 4cCjIOBCKd, IMOHUMATb MOTHBBI M HAMCPCHHA

ApYroro,

* PEryJupoBaTh CIIOCOO BBIPAKEHUS SMOLIMA.

» Ilpunsarue cebs u Apyrux;

* OCO3HAaHHO OTHOCHUTBCS K JIPyrOMY YEJIOBEKY, €T0 MHEHUIO;

* [pHU3HaBaTh CBOE MPABO Ha OMIMOKY M TaKOE K€ MPaBo APYroro;

*  OTKpBITOCTb C€0€ U IPYTUM,;

* 0CO3HAaBaTh HEBO3MOXXHOCTb KOHTPOJINPOBATh BCE BOKPYT;

*  OBJIAJCTh CUCTEMON YHHUBEPCAIbHBIX YUEOHBIX PETYJISITUBHBIX JIEUCTBUH, KOTOpAs
oOecrieunBaeT (POPMHUPOBAHHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
MO3UIIMA JIUYHOCTU), M JKU3HEHHBIX HABBIKOB JUYHOCTU (yNpaBlIeHUs COOOM,
CaMOJIMCLMIUIMHBI, YCTOMYUBOTO MOBEICHHUS ).

IIpeamMeTHbIe pe3yabTaTbl OCBOSHUS ITPOTPAMMBI
B no3naBaTenpHOM (MHTEIUICKTYIBHOM) cdepe:

- MpuoOpeTeHre OMbITa MCIOJb30BAHUS METOJIOB OMOJOTHYCCKON HAYKH C IEIBIO
M3YUYeHUs] OMOJIOTMYECKUX OOBEKTOB, SIBJICHUW M MPOLIECCOB: HAOJIOJICHHE, OMKCAHUE,
MIPOBEICHUE HECJOKHBIX OMOJIOTMYECKHX OIBITOB M JKCICPUMEHTOB, B TOM YHCIIC C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U ITU(POBBIX OMOJOTUYECKUX TPUOOPOB U UHCTPYMEHTOB;

- (opMupoBaHUE yMEHHUSI UHTETPUPOBATH OMOJIOTUYECKHE 3HAHUS CO 3HAHUSIMU U3
JIPYTUX YIEOHBIX TPeaMeTOB ((hU3UKU, XUMUH, Teorpadun, UCTOPHUH, OOIIIECTBO3HAHUS U
T. 1.);

- ¢opMupoBaHHE YMEHUH pelniaTh y4eOHbIC 3aJaud OMOJOTHUECKOTO COJepKaHus,
BBISIBIIATH IPUYHUHHO-CIICJICTBEHHBIC CBSI3H, TPOBOIUTH KAUECTBEHHBIC M KOJTMYCCTBCHHBIC
pacyeThl, AeNIaTh BBIBOBI HA OCHOBAHHMH ITOJTYYEHHBIX PE3yIbTaTOB;

- ¢dopMHpOBaHHE YMEHHs TUIAHUPOBATH y4eOHOE HCCIICIOBAHME WM TPOCKTHYIO
paboTy ¢ y4eToM MOCTaBICHHOU 1eTu: (OPMYIHPOBATH MPOOIEMY, TUIIOTE3Y U CTABUTH
3a/laud MCCIEJIOBaHMS, BBHIOMPATHh aJCKBATHO ITOCTABJICHHOW IIEM METOJbI, JeNaTh
BBIBOJIBI TIO PE3yJIbTaTaM UCCIICIOBAHUS MW TPOCKTHOM NESATEIHLHOCTH;

- (hopMupoBaHKEe HHTEPECA K YTIyOJICHUIO OMOJIOTUYECKUX 3HAHUU (TTpeanpoduibHas
MOATOTOBKA M MpodeccuoHanbHas OpUeHTAIMs) U BEIOOPY OMOJOTHH KaK MPOGUIBHOTO
IpeaMeTa Ha CTyNIEHU CPEHEr0 MOJHOTo 00pa3oBaHus i Oyayien npodeccuoHanbHOU



NEATEeIIbHOCTH, B 00JIaCTH OMOJIOTHH, METUIIMHBI, YKOJIOTUH, TICUXOJIOTUHU, BETEPUHAPHUH,
CEJIbCKOTO XO351CTBA;

- BJIaJIcHWE HaBbIKaMU pabOThl ¢ HH(POpMaIMel eCTECTBEHHO-HAYYHOI'O COJICpyKaHMUS,
MIPEICTABIICHHON B pa3Hoi (hopme (B BUE TEKCTA, TAOJWYHBIX JaHHBIX, CXeM, Tpad)uKOB,
TUarpaMm, Mojesel, n300paxeHuil), KpUTUIECKOTO aHaIn3a HHPOPMAIIMK 1 OLICHKU €€
JIOCTOBEPHOCTH;

- YMEHHUE HWHTETPUPOBATH OMOJIOTMUECKHE 3HAHUS CO 3HAHHMSAMHU JPYTUX YUCOHBIX
MPEAMETOB; HHTEpeC K yriyOJICHUI0 OMOJIOTHYSCKUX 3HAHUN M BBIOOPY OMOJIOTHH Kak
npodUILHOTO MpeIMeTa Ha ypOBHE CpPEJAHEro oOIero ooOpa3zoBaHus sl OyyIriei
npodeCCUOHAILHONW  JIEATEIbHOCTH B 00JIacTH  OWOJIOTHM, MEIMIIMHBI, 3KOJIOTHH,
BETCPUHAPHUH, CEIIBCKOTO XO3SMCTBA, IHIIEBOM TMPOMBINUICHHOCTH, IICUXOJIOTHH,
HCKYCCTBa, CTIOPTA - UMETh YETKUE TPEICTABICHUS O MATECPHATMCTUICCKON CYITHOCTH
TEHOMOB JKHUBBIX OPTAaHU3MOB U PETYJISIINIO UX PaOOTHI;

- 3HAHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH Cpenbl, BIUSIONIAX HA PA3BUTHE H
CYIIICCTBOBAHME KMBBIX OPraHU3MOB, aJanTalliii K (haKTopaM OKPYKaIOIICH Cpe/Ibl;

- 3HaHHE OCHOBHBIX TMOJIXOJOB OMOTEXHOJOTHH, MCIOJH30BAHUS €€ JIOCTHIKCHHH B
COBPEMEHHOM >KM3HM YEJIOBEKa, OCOOEHHOCTH MCIIOJIb30BAHMS KUBBIX OPraHU3MOB IS
IIPOU3BOJICTBEHHBIX HYXK]] YEJIOBEKA;

- 3HAHWE OCHOBHBIX MOJXOJIOB CEJEKIINA M OMOTEXHOJIOTHH KYJIBTYPHBIX PACTCHUH,
XapaKTEepPU30BaTh  T'CHETHYECKH  MOAUGDHUIIMPOBAHHBIC  PACTEHHUS,  ONEPUPOBATH
MOHATUSAMHU, THOpPHAM3AIMSA, OTHAJICHHAs TUOPHUIW3AIMSA, WCKYCCTBEHHBIM OTOOD,
reTepo3uc, Tpanchopmalius, MyTareHe3, TeHETHISCKOe PeAaKTUPOBAHMUCE;

- [IOHMMaHWE MOJCKYJSPHBIX MEXaHHU3MOB peaJM3allid  HACJeICTBEHHOM
nH(popMau 1 yMEHHE CBOOOIHO OTIEPUPOBATH OCHOBHBIMU MOHATHUSIMH MOJICKYJISIPHOM
OMOJIOTHH U €€ COBPEMEHHBIX HaIlPaBJICHHUH — I¢HOMHUKH, METar€HOMHUKH, IIPOTCOMHUKH;

- 3HaHWE OCHOBHBIX 3a00JICBaHUH YEIOBEKA, MEXaHU3MOB WX Pa3BHUTHS, CIIOCO0AX UX
JMarHOCTUKH U JICUCHHS;

- (hopMHUpOBaHHE YMEHHS HCIIOJIH30BaTh NMOHATHHHBIN anmapar U CHMBOJMYCCKUN
SI3BIK TEHETHUKH, TPAMOTHOE MPUMEHEHHUE HAYYHBIX TEPMHUHOB, TOHSITHH, TEOPHIi, 3aKOHOB
JUI. OOBSICHCHHMS] HAONIOJaeMBIX OHOJIOTHYCCKHX OOBEKTOB, SBJICHHM M IIPOIICCCOB,
MO3BOJISIONINX 3aJ0KUTh (QYHIAMEHT HAYYHOTO MUPOBO33PEHUSI.

B 11eHHOCTHO-OpHEHTaIIMOHHOM cdepe:

- 3HaHWE, YTO TPUMEHEHHE COBPEMEHHBIX TEXHOJOTUNA MOJEKYISIPHOU OHOIOTHH
MO3BOJISIET YCHEIIHO peIIaTh Takue 37000HEBHBIE TPOOJIEMBI, KaKk OXpaHa
OKPYXKaIoIIeH Cpe/ibl, COXpaHEHUE 370POBhS YETOBEKA, KOHTPOJIb U BOCCTAHOBJICHHE
HKOCHCTEM.



TEMATHYECKOE IINTAHUPOBAHHUE

Monayiab «Kak KHMBOTHble M PACTEHUS] NPHUCHOCAOIUBAITCH» (IBOJTIOIUOHHAS
3K0JI0THs) 5-6 Kaacchl (34 yaca)

TeMbl

OcHOBHOE coJiep:KaHue

JlesiTeJIbHOCTD
IIKOJIbHUKOB

1. MbI uccienyem
"KHBbIe 00bEKTHI (6 1)

CBOIICTBA U CTPOEHUE KUBBIX
OpraHu3MOB (CTPOCHUE KIIETKH).
Bu, ocoOb - opraHu3M Kak
eqnHas cucTeMa. AxanTanuu
(mpucmocobmenus). Ilonstue
rOMEOCTa3a JKUBOTO OpraHu3Ma.
CriocoObl ero mojajiep>kaHusl.
OrpanuueHust MOpPOJIOTUUECKUX
U (HU3MOJIOTUYECKUX aJanTaluil.
[louemy opraHu3mbl HE
CTaHOBSITCSI OECKOHEYHO
OOJBIITMMU, MAJICHBKUMU,
BCCSITHBIM.

HccnenoBarenbckue padoTh
«Bce nmu (CuHuUIIbI, OCTIKH,
Oepesbl U T.J1.) OJMHAKOBBIC?
DOTOKBECTY.

[IpakTrueckas pabora
«CocraBnsgem KHUTY
PEKOPJIOB paCTCHUN U
YKUBOTHBIX HAIIIETO Kpas.

2. Bansinue
OKPpY:KAKOLIEHd cpebl
HA KMBbIE
opranusmsbl (12 4)

DaKTOPBI OKPYIKAIOIIEH CPEBI
(abuoTnueckue, OMOTUYECKUE,
aHTpornoreHusie). [Ilpumepsr
abnoTHyeckux (hakTopoB,
OKa3bIBAIOIINX OCHOBHOE BIIUSIHUE
Ha KU3HEEATEIbHOCTD KUBBIX
OpraHU3MOB: TeMIIEpaTypa, CBET,
BJIaKHOCTh. OCHOBHBIE
3aKOHOMEPHOCTH
MPUCITOCOOJICHHS KUBBIX
OpraHu3MOB K a0OMOTHYECKUM
daxTopam. IIpucnocobaenus k
OCHOBHBIM a0MOTHYECKUM
(dakTopam: Temreparypa,
BJIQYKHOCTH M CBET.

[[pakTHUeCKOE 3aHATHE
«IBet u Terto» (Kyouku
7IbJ1a B3BECUTh, MIOJIOKUTH B
yaku [letpu Ha
Pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTD
3aHOBO - KTO OBICTpEe
pacrasii).

[[pakTHUeCKOE 3aHATHE
«YTO pacTBOpsieTCsS B BOJIE»
(axcniepumeHT «Kuakuii
TOM ).

[ IpakTHueckoe 3aHsTue
«nddysus BemecTs B Boje
(pacTBOpBI)», «JIBH>KEHUE
PACTBOPOB IO IIBETKYY.

[ [pakTHueckoe 3aHsTHe
«JIen miaBaeT B Boje
(aiicOepru, 3amep3aHue
BOJIOEMOB)».
[IpakTHueckoe 3aHsTHe

«Jlen npu 3amep3aHuun




pacIIMpseTCs
(pa3py1ieHue KaMHs
(mouBooOpaszoBaHue),
3aMep3aHue KIETOK).
[[pakTHueckoe 3aHsITHE
«I1ly6a» (kyOukm Jibaa
3aBEPHYTh B PA3HbII
MaTepuall, B3BECUTD).
[[pakTHueckoe 3aHsITHE
«ITurmeHTh (MOXHO
pa3ieuTh HAa BaTMaHe
KpacUTEeIHN U3
(bomacTepoBy.
[[pakTHUECKOE 3aHATHE
«Kak >KMBOTHBIE IJIaBAIOT B
BOJIe» (DKCIIEPUMEHT C
MMUATIETKOM ).
HccnenoBarenbckre padoThl
«BnusHue cBerta (Temia,
BJIAYKHOCTHU, COCTaBa MOYBbI)
Ha pacTeHUsI B
€CTEeCTBEHHBIX WU
MCKYCCTBEHHBIX YCIIOBUSIX)
(Ha TIOCTYITHOM MaTtepuase).

3. BsaumoaeiicrBus

"KHBBIX OPraHU3MOB
(44)

buotnyeckue HakTopsl.
3aKOHOMEPHOCTHU Pa3BUTHS

Mapa3uT-X035IMH) DBOJIOIHUS
cTpaTeruii JoObIBaHUS THUIIIH.

MEKBUIOBBIX B3aUMOOTHOIIECHUH.
KoaBouronus (XMIHUK-)KEPTBa;

ConmaaprHOCTE. BUIBI- BCEIEHIIBI.
[IepedyeHb pacTeHUI- BpEAUTENEH.

VccnenoBarenbckas paboTa
«Habmronenus 3a
B3aMMOOTHOIICHUSIMU
PKUBOTHBIX TIPH JIOOBIBAHHUU
MUK (KOPMYLIKH JJ151
TITHII, JJISI TOPOJICKUX WA
CEIbCKUX JKUBOTHBIX ). BeO-
KaMephI».
HccnenoBarenbckas paboTa
«PacripocTpanenue BUI0B-
CHHAHTPOIIOB B HAaIIEH
MECTHOCTH




4. Yes10BeK B )KU3HU
pacTeHui u
"KUBOTHBIX? (6 1)

AHTPOTIOTEHHBIE (PAKTOPHI.
[IpaBaa i1, 4TO NEPBOOBITHBIE
JTIO/TW KWJIA B TADMOHMH C
npupoaoil. OoManIHUBaHUE U
MpUpPYyYEHHUE KUBOTHBIX U
pacTeHui. 3aueM cracatb
BBHIMUPAIOLIUE BUIbI, KAK 3TO
nenatb. KynbTypHble pacTeHus U
ux nukue npenku. [logemy BaxxHO
WX COXpaHATh. PazHoOOpazue
KyJbTYPHBIX PACTEHUHN U UX
3HAYCHUE B KU3HU YEJIOBEKA.
KpacHas kHura Bamen
tepputopun. Ocob0 oxpaHsIeMbIe
TeppUTOpUH, 3aroBeIHUKN Poccun
U MUpa.

[IpakTrueckas padora
«PazHooOpasue
KYJbTYPHBIX PACTCHUH B
BaIlleM PETHOHEY.
ccnenoBarenbekas paboTa
«BnustHUE aHTPOTTOTEHHBIX
(haKTOpOB Ha pa3BUTHE
pacTEHUH B
ropojc/HaceIICHHOM
MTyHKTE».
DKCKypCHs/TIpaKTHIeCKast
pabota «OOIIT B Bamem
PErvoHE - YHUKAIbHbBIC
O0OBEKTHI TPUPOIBDY.

5. Ikosrornueckmne
Humm (6 1)

buocdepa - ojHa U3 BaXKHEUIITNX
obosouek 3emun. Uto Takoe
«IKOJIOTUYECKHE HUIIIN» U KaK
OHH (POPMUPYIOTCS?
dopMUpOBaHUE 3HAHUM 11O
O0Mopa3zHOOOPA3UIO KU3HEHHBIX
dhopM, TOBEIEHUECKUX
MPUCIIOCOOJICHUH,
MOAU(PUKAIIMOHHAS N3MEHYNBOCTh
(Ha 6a30BOM ypOBHE).
PacTtutenbHbIe COOOIIECTBA U X
TUTIBL. Pa3BuTHE U CMEHBI
ACTUTEJIbHBIX COOOIIECTB.

HccnenoBarenbckrue padoThl
«IKOJIOTHYECKHE HUIIIN
BOKPYT T€OS - OMKCaHNE
(hakTOPOB OKpYIKaOIIICH
CpeabD».
WccnenoBarenbekue paboTh
«DeHomornyeckue
HaOIIOIEHUY .

Moayab «OCHOBBI pacTeHHEBOACTBA» 7-8 Kiaccsl (68 yacos)

Tembl

OcHoBHOE coaep:xaHue

JlesiTeJIbHOCTD
MIKOJbHUKOB

Tema 1. BBenenue B
pacTeHueBOACTBO
(2 9)

UT0-Takoe pacTeHUEBOJICTRO:
OCHOBHBIE (DaKTOPBI
BbIpalllMBaHUs pacTeHui. Mctopus
Pa3BUTHS arpOXUMHYECKUX
3HaHuil (pabotel M.B.
Jlomonocoga, 1O. JIubuxa,
byccenro, B.B. Jlokyuaena, K.A.
Tumupszena, [1.A. KocTeiuena,

J1LH.

[IpakTrueckas pabora
«bouka JIubuxay.




[[pstHUIITHUKOBA U p.).

Tema 2.
ArpoTeXHUYeCKHi
HKCIepUMeHT (6 1)

[IpaBua MOCTaHOBKU
arposkcnepumMeHToB. [locTranoBka
HKCIIEPUMEHTOB C PACTCHUSIMU.
Br160p TeMbI, COCTaBIICHNE
CUIIOTE3bI, EIU U 3a]1a4
DKCIIEPUMEHTA 10 BBIPAIIUBAHUIO
PACTEHUH B KOHTPOJIUPYEMOU
cpene. KoHTposu, moBTOPHOCTH,
[MPOBEJCHNUE DKCIIEPUMEHTA.
[[naHrpOBaHKE SKCIIEPUMEHTA.
OueHka pe3yabTaToB
HKCTIIEPUMEHTA.

OcBoeHHE TEXHOJIOTUH
KPYIJIOTOJMYHOTO BBIPAIIIMBAHUS
cajaToOB U MUKPO3EJICHU B
KOHTPOJIUPYEMbBIX UCKYCCTBEHHBIX
YCIIOBUSIX.

VccnenoBarensckas paboTa
«DaKTOPBbI, BIUAIONINE HA
mpopacTaHue ceMsH (pocT
MIPOPOCTKOB)».
[TpakTrdeckas pabota
«CO0p yCTaHOBKH JJIS
BBIpAITUBAHUS PACTCHUH B
KOHTPOJIUPYEMBIX
YCITOBHSIX».

Tema 3. PoJasb
XUMHYECKHUX
3JIEMEHTOB B
NUTAHUM PACTEHUM
(20 u)

Bopna. PactBop. BeITskKa.
AHUOHBI, KATUOHBI,
PIIEKTPONPOBOAHOCTH U pH
pactBopa. Poip XuMuueckux
HJIEMEHTOB B MUTAHWUU PACTECHUIA.
[loydeHnue nuTaTeaIbHbIX
BEILECTB PACTCHUSIMHU.

Y 100peHus: OpraHnvecKue,
MUHEPAJIbHbIE,
MUKpoOuogoruueckue. Turbl
MMATAaHWUS pacTeHu. Bo3aymHoe n
MUHEPAJIbHOE (KOPHEBOE) MUTAHUE
pactenui. Tpancnopt
MATATEJIbHBIX BEILIECTB PACTCHUI:
BOCXOISIIIINN ¥ HUCXOSIINUIN TOK.
BaxxHele KajauiiHbIe,
dhochopHbIE U a30THBIS
yA0OpEeHMs, X CBOMCTBA.
[IpocTbie U ClIOKHBIE YAOOPEHUS.
PocT 1 pa3BUTHE PACTEHMI: ITAIIBI
OHTOT€HEe3a, (DaKTOPBI, BIUSAIOIINE
Ha POCT PACTEHUM: CBET, T'YyCTOTA
MocajioK, MUTaHue, cyocTpar.
Oco0eHHOCTH TUTaHUs

[IpakTrueckas paborta
«CxeMbl TUTATEIbHBIX
pactBOpOB. Pacuer 103
yIa00peHUM TSt
[MATATEJIbHBIX PACTBOPOBY.
[IpakTrueckas pabora
«IIpaBuna cMemmBanus
ynoOpenuit» [IpakTuyeckas
pabota «Ilutanue
PACTEHUI: TEXHOJIOTUA
MPUTOTOBJICHUS
MUTATEJIbHBIX PACTBOPOB
IJ1S1 Pa3HBIX KYJIbTYpP».
[IpakTrueckas pabora
«MOHUTOPUHT
MUHEPATBHOTO TUTAHUS
PaCTEHUI».
[IpakTrueckas pabora
«PacturenpHas
TUAarHOCTHKA.
HccnenoBarenbckas paboTa
«O11eHKa COCTOSIHUSA
KOMHATHBIX PaCTCHUN,
PACTEHUHM Ha IIKOJIbHOU
TEPPUTOPHUH,




paCTCHI/Iﬁ a30TOM. A30T U €ro YCTaHOBKA IIPpUYHUH

3HAYCHHUE B KU3HU PACTCHUH. MaTOJIOTHYECKUX

dopMmsbl a30Ta U UX IIPEBPAIIEHUE COCTOSHUM (IIpH

B nouBe. crounuku dochopa HaJIMYUN )».

JUUISL pacTeHus. 3HAUeHUe HccnemoBarenbekas
dbochopcoaepxammx pabota «O1ieHKa BIMSHHS
coeqnHEHUH B KiieTke. Poib pPa3JIMYHBIX JIEMEHTOB Ha
MaKpPOIPIMYECKUX COEAUHEHUN  COCTOSIHHE PACTCHHMA
(docdopa B 3HEPreTHUECKOM (cocraBiieHHE Pa3IUYHbIX
oOMmeHe. TTOIKOPMOK)».

Brnusinue xanus Ha pusznueckue

CBOMCTBa MPOTOIUIa3Mbl, HA PEPMEHTHI YIIIEBOIOPOIHOTO
oOMeHa, cuHTe3 0esKoB U Ap. Poinb Kanus B moaaep KaHuu
MOHHOTO 0anaHca B TKaHsX, B IPOLECCAX CAaMOPETYJISLIHH.
PerynstopHas u cTpyKTypooOpa3zoBaTebHas POJb KalbLIMsl.
VYyactue B 00pa3oBaHUM KJIETOUYHOI CTEHKH, OAEPKaHUU
CTPYKTYpbl MEMOPAH U PETYJISALUSA UX TPOHULIAEMOCTH.
3HaueHue MarHus B Metabonusme pacteHuil. Maruuii B coctaBe
XJIOpoduiIa, CX0JICTBO XJI0pOo(pUIa U reMorio0rnHa Kak
CBUJETEILCTBO €UHCTBA Opranndyeckoro Mupa. Cepa u ero
OCHOBHBIE COEIMHEHHUSI, UX POJIb B CTPYKTYPHOU OpraHu3aluu
KJIETKH, Y4aCTHE B OKHCIUTEIbHOBOCCTAHOBUTEIbHBIX
peakusax MukpoanemeHTsl. [Ipeacrasienns o poiu
MHUKPOAJIEMEHTOB B MeTabonu3Me pacteHuil. OcoOeHHOCTH
MOCTYIIJIEHUSI MUKPOAJIEMEHTOB B PACTEHUS.

CuHeprusM U aHTaroHMU3M



HJIEMEHTOB IMUTAHUS PACTCHUH.
PacturenpHas 1MarHOCTUKA U
METOIBI UACHTH(UKALINH
HEI0CTATKA/U30BITKA DJIEMEHTOB
[T TAHUS.

Tema 4.
Peryasitopsl pocta
pacreHuid. 3ammra
pacrenui (4 1)

[loHsiTHE O perynsTopax pocra
pacteHuii. CTUMYJISITOPBI pOCTa

- (PUTOTOPMOHBI (AyKCHHBI,
rruO0epEIUTNHBI, INTOKUHUHBI ).
VHrHOUTOPBI pOCTa PACTEHUM:

1. npupoansie (abcuu3zoBas
KICIIOTa ¥ HEKOTOPBIC (DEHOIBHBIC
BellecTBa (MKyMapoBas,
KOpUYHAs, CATUIIUIIOBAs
KHCJIOTHI).

2. cunTeTndeckue (MophaKkTHUHBI,
peTapllaHThl, 1e)OoTMaHThI,
TECUKAHTBI, TePOUITUIBI).
OUTOMOHUTOPUHT U OIICHKA
COCTOSIHUSI PACTCHUH.
CoBpeMeHHbIE CITOCOObI
MOHUTOPHHTA.

3aluTa paCTEHU OT BPEAUTEIICH:
OCHOBBI OMOMETO/IA.

[IpakTrueckas pabora
«DUTOMOHUTOPUHT U
OLICHKA COCTOSIHUSI
pacteHuii. CoBpeMeHHbIE
CIIOCOOBI MOHUTOPUHTAY.
HccnenoBarenbckas paboTa
«BnusiHue
reTepoayKCcuHa Ha
npopactaHue (pocT Ha
Pa3HBIX CTAIUAX, B Pa3HBIX
YCIIOBHSIX) Pa3TUYHBIX
pacTeHU.
[IpakTrueckas pabora
«HCeKTapuu: mpaBuiia u
YCJIOBUS Pa3BEICHUS
MOJIE3HBIX HACEKOMBIX).

Tema S. Boanasi,
necyaHasi v
MOYBEHHANA
KYJbTYPbI, X
NnpUMeHeHne B
BbIPAIIMBAHUHA
pacTeHui.
Du3noJa0rus
pacreHui (8 1)

BonHas, necuaHasi 1 MOYBEHHAs
KyJIbTYPbl, UX TPUMEHEHHE B
BBIPAILIMBAHUN PACTCHUM.
[IpoBeneHre BOABI B KOPHE U
cTebJie pacTeHHIA.

BoaHBIN peXUM pACTEHUM:
CTpOEHHUE YCTHUIL: (AKTOPBI,
BIIMSIIOIIME HA UX PACKPBITHE U
3aKphITHE. JHAUCHUE MEXaHW3Ma
pEryJIINU UCTIapEHUs BIaru
pacTeHueM.

@DOTOCUHTES - YHUKATIBbHBIN
MPOLIECC paCTeHUM. TeMHOBas U
cBeToBas (a3el PoTOCHHTESA.
3HadueHue poTocuHTE3a IS
PKUBBIX OpraHn3MoB. DaKTOPbI
pocCTa pacCTEHU: BO3IyX H
aspanus. [logzemHoe npixanue
PacTeHU: COCTAaB IOYBEHHOTO
BO3/IyXa, ra3000MeH. I” a3000MeH

[IpakTrueckas pabora
«KopHeBoe naBiieHuE.
[IpakTrueckas pabora
«IIpuroTtoBnenue mpemnapara
YCTBUI] METOJIOM CJICTIKA.
WccnenoBarenbekue padoTh
«BnusHMe ycroBuii
COZEpKAHUs PACTECHUN Ha
KOJIMYECTBO YCTHUID.
[IpakTrueckas pabora
«DYyHKIMOHAJIbHAS
IUArHOCTUKA PACTEHUM 110
AKTUBHOCTH
XJIOPOTLJIACTOBY.
VccnenoBarenbckas paboTa
«Omnpenenenue xaopodusuia
A n b, orieHka




Mpu OECCIIOYBEHHOM
BBIpAI[TBAaHHH.

(hOTOCHHTETHUYSCKOM
AKTUBHOCTHU PACTCHUU U
(haKTOPOB, BIMSIONTNX HA
HEe.

[IpakTrueckas pabora
«Anspanus, CO2u Oz.
JIpIXaHUE PACTCHUI.
[IpakTrueckas pabora
«JlpIxaHue pacTeHUM:
OLIEHKA MHTEHCUBHOCTH
NbIXaHUSI PACTEHUN U
[LJIOZJOBY.
HccnenoBarenbckue padoThl
«BnusHue cnocoba
BbIpaI[MBaHUs (COCTaBa
MUTATEIBHOU CMECH, CXEMBI
BHECEHHSI) Ha POCT U
Pa3BUTHUS PA3IMYHbBIX

ACTCHUI.
Tema 6. KynbTypHBIE
pacTeHus. Kak yenoBek cTasl UCIOIb30BaTh
CoBpeMeHHbIE pactenusi? CBsi3b pa3BUTHUS Jluckyccus

ACIICKTHI CCJICKIIUHN
(20 1)

[IUBUJIA3AIIMM YEI0BEKa U
OJIOMAIlIHUBAHHS PACTCHUMU.
JlomecTukanusi.
HacnencTBeHHOCTD U
M3MEHUYMBOCTH - OCHOBHBIC
CBOMCTBA KMBBIX OPraHU3MOB.
M3MmenunBocTh. Buabl
M3MECHYMBOCTb.
['eH -MaTepuaIbHbIl HOCUTEND
HACJICJICTBEHHOCTH U
M3MEHUYMBOCTH. HyKkjleMHOBBIE
KHCIOTHL. JIokanmn3anus
reHETUYECKOro MaTepuasa B
KJIeTKe. [[eJieHne KIIeToK.
Permukanus JIHK. OcHoBHas
TOTMa MOJICKYJISIPHON OMOJIOTHH.
Tpanckpunuus. TpaHcisus.
MyTtauuu.
DdhexT OYTHIIIOUHOTO TOPJIBIIIKA
1 TeHETUYeCKoe pazHooOpasue.
UTto Takoe reHOaHK? 3auem
COXPaHSATh TEHETUUYECKUE PECYPCHI
actenuii? OCHOBHBIE CITOCOOBI

«JloMecTukanus, Bce JIk
PAcTEHHUsI U )KUBOTHBIE,
KOTOPBIE )KUBYT PSIIOM C
YEJIOBEKOM UM
oJoMaIrHuBaroTcsI? MoKHO
JTM CYUTATh TapakaHa
OJIOMAIITHEHHBIM
YKUBOTHBIM 7.
[IpakTrueckas pabora
«MonudukarmoHHas
M3MEHYUBOCTD (JIUCTHSI,
WTOJIKU C OJTHOTO JIEPEBA)».
[IpaxTuueckas padota «I'en
- THCTPYKIIUS 110 COOpKe
KJICTKH (Ha Oucepe uim
KOHCTPYKTOpPE)».
[IpakTrueckas pabota
«MyTtarust Ha OyTepOpojie
(J1r0001 OOBEKT U3
npeablayien padboTsl, Iae
M3MEHEHHE UHCTPYKLIUH
[MPUBEIET K U3MEHEHUIO

BHEIITHETO BHJIa O0BEKTA)Y.




COXpPaHEHHS T€HETUUECKUX
pecypcoB pacTenuii (€X Situ u in
situ).
3Hauenne padot H.W. BaBuiosa.
3aKOH TOMOJIOTUYECKHUX PSIOB.
LleHTpBI MPOUCXOKICHUS
KYyJIbTYpHBIX pactrenuid H.!.
Basunosa u [1.M. J)KykoBckoro.
OCHOBHBIE METO/IbI CEIEKIIHH.
['uopunuzanus. opmer ordopa.
OcCHOBHBIC HaNpPABJICHUS
CEJICKIIUU: YIIyUIIICHHUE
YPOXKANHOCTH, YCTOUYMBOCTH K
OMOTHYECKUM M aOMOTUYECKUM
dakTopam.
EcTb 11 Ku3Hb B IpoOUpKe?
BHOTEeXHOIOTHS KyJIbTYPHBIX
pPacTECHUH.
Kak denoBek MOXeT
MOAU(PHUITIPOBATH PACTCHUS?
['eHeTHUYECKOE pelaKTUPOBAHUE.
CoBpeMEHHBIE TTOAXO0/IbI U
TOCTH>KEHHSI TEHETUYECKOTO
€JAKTUPOBAHUS PACTCHUN.

[IpakTrueckas paboTta 1o
rpynnaMm «OTKyaa Ha
HaIINX CTOJIaX
(hPYKTBI/OBOIITH/3TaKU.
[IpakTrueckas pabota
«BpIpammuBaem ropox. Kax
MPOBECTH CKPEIIUBAHUE Y
ropoxa.
MccnenoBarenbckas paboTa
«BpIpamBaHre paCTEHHUH B
npoOupKe» (MOKHO
BOCITOJIb30BATHCS
pe3yibTaTaMy MPeIbLIyIIIX
HKCIIEPUMEHTOB 10
COCTABJICHUIO MTUTATEIIbHBIX
PAcCTBOPOB JIJIsl pACTEHUN).
[IpakTrueckas paborta
«I"eHOMHBIE HOKHUIIBI
(MomenupoBaHUE PabOThI
cucteMbl CRISP-Cas)».

Tema 7.
PacTureanHas

npoaykuus (8 4)

Ha3eMHbIE U TOA3EMHBIE OPTaHbI
pactenuii. [loGer u
BUIOM3MEHEHHBII TOOET
pactenuii. CriocoObl
pa3sMHOkeHus pacteHuid. [lonsitue
0 Ka4eCTBE MPOIYKTOB MUTAHMUS.
[IpoOaemMbl KOHKYpEHLIUU
OTEUYECTBEHHBIX MPOTYKTOB
MATAHUS C UMIIOPTHBIMHU.
JlorucTuka 10CTaBKU U CpeICTBa
COXpPaHEHUS TPOTYKTOB MUTAHUS.
MUKpO3€eNeHb: NOJIE3HOCTh U
TEXHOJIOTHUSI.

XUMUYECKAN aHAIU3 TPOLYKIIUH.
OCHOBBI CTIEKTPO()OTOMETPHH.
[loTeHIIMOMETPUS.
Xpomatorpadus.

[IpakTrueckas pabora
«IIpenenbHO nOMycTUMBIE
koHueHTpauu (IIJK) u
METOIBI KOHTPOJIS
0e301MacHOCTH
PACTUTEIBHBIX MPOAYKTOB
MTATAHUS.
VccnenoBarenbckas paboTa
«OneHka KauecTBa
BBIPALLICHHOU
MUKpPO3EJIeHN» (JTUOO0 CBOA,
MO0 13 Mara3uHa).
[IpakTrueckas paborta
«MeToabI OLICHKH KauecTBa
PACTUTEIIHBHOU PO TYKITHH:
XpaHCHHE U COXPAHHOCTh
MUTATEJIbHBIX BEIIECTB (I10
TOCTYITHOMY
000py10BaHUIO).
HccnenoBarenbckas




pabota «OnpeneneHue
BuTamMmuHa C METO0M
0o0OpaTHOTO TUTPOBAHUS B
MI07aX Ha Pa3HOM CPOKE
(cmoco0e) XpaHeHUs».

Monayasb «buorexnosorus» 7-8 kiaccni (68 yacos)

TeMbl

OcHOBHOE coJiep:KaHue

JlesITEJIbHOCTD
MIKOJbHUKOB

Tema 1.

buorexnosiorus (4 4)

[loHsiTHE OMOTEXHOJIOTUU. 3aUueM
4eJIOBEKY OMOTEXHOJIOTHH, B YEM HX
MPEUMYIIECTBO MEPE] XUMUYECKUM
cuHTe30M. OCHOBHBIE OMOOOBEKTHI
OMOTEXHOJIOTUH: TIPOMBIIIIJICHHBIE
MUKPOOPTAaHU3MBI, KJICTKA U TKaHH
pacTeHUH, )KUBOTHBIX M YEJIOBEKA,
OMoKaTaInu3aTOPHI.

CoIpbe 111 OMOCUHTE3a U OLIEHKA €T0
OMOJIOTUYECKON 1IEHHOCTH.
OCHOBHBIC HCTOYHUKH yTIEPO/Ia,
a3oTa, pocdopa, MUKPOIIIEMEHTOB.
ccnenoBanrie HOBBIX HICTOYHUKOB
CBIpbsI (BKJIFOYAsi BOIIPOCHI €70
MpeaBapUTEIHLHON 00paboTKH),
pa3paboTKa HOBBIX MUTATEIBHBIX
Cpell, B TOM YKCJIe BKIFOUAIOIINX
OMOCTUMYJISITOPBI U JIPyTHE
DIIEMECHTHI YIIPABJICHUS U
ONITHUMH3AIINHN TTPOIIECCOB
onocuHTe3a. MEeTO b ONITUMHU3ALINU
MUTATEIBHBIX CPE]I.

[IpakTrueckas pabota
«IIpumepsl MpUMEHEHUS
OHOJIOTHYECKUX 00BEKTOB
B TBOCH JKU3HN.

Tema 2.

)

MuxpoouoJiorus (12

[TomoskeHne MPOKapruoOTOB B CHCTEME
oprannuyeckoro mupa. Ctpoenue
OaKTeprabHON KIICTKH.
Knaccudukarus 6akrepuii.
Mopdomnorus 6akrepuii. [Ipocteie u
CJIOKHBIE METOIbI OKPAITMBAHUS
OaxTepuii. uznonorus OaKTepuil:
MUTaHUE, IbIXaHUe, POCT U
Pa3MHOKEHUE. 3HAKOMCTBO C
TOMEHOM Apxeun
(3KCTpeMODHIBHOCTh, 0OCOOEHHOCTH

CTPOCHHMSI KJICTKH).

[IpakTuKa.
JlaGopaTopHas pabota
«DUKCUPOBAHHBIE
Mpenaparbl OaKTepHil.
Omnpenenenre Gopmbl
MPEIOKEHHBIX KYJIBTYP
MUKPOOPTaHU3MOB,
VICII0JIb3Ysl [IPOCTOU
METO/1 OKPACKI.
JlaGopatopHas paboTa

«Onpenenenue Tuna




MOJIOYHOKHCIIOE U CTUPTOBOE
opoxenue. @otoTpodHbIC U
XEMOTPO(HBIC OAKTEPHUH.
Kunernueckoe onucanue mpoiecca
[poCTa MUKPOOPTaHU3MOB.
DKCMOHEHIIMATbHAsI MOJEIb POCTA.
Kunetuka rubdenu
MUKPOOPTaHU3MOB.

[Tatorennsie Oaktepun. YymHas
Majoyka v YepHasi CMEPTh,
00TyIU3M, CTOJIOHSIK, TYOEpKyJIes.

Vctopus 60pb0ObI ¢ OaKTepHATHBHBIMHU

nHpexusimMu. Bolina
OECKOHEYHOCTHU: aHTUOMOTUKHU
npoTuB OakTepuil. MexaHu3Mbl
eNCTBUI aHTHOUOTHKOB.
MeXKIIETOUHAsT KOMMYHUKALIUS
OaxTepuii. UyBcTBO KBOpyMa.

[[puMeHeHnEe OaKTepUil UETOBEKOM.

Kunetnueckoe onucanme
OMOCHHTE3a MPOYKTOB
MUKpoopranusmamu. bakrepuu,

KOTOPBIE MOTYT pa3jaraTh MJIacTHUK.

MUKpOOPTraHU3MBI B
arpoOMOTEXHOJIOTHH.
MCKyCCTBEHHBIE acCOIMAIUN
PacTeHU C MUKPOOpPraHU3MaMu

KJIETOYHOU CTCHKHU
METOJIOM OKpalTuBaHUS
o ['pamy» (mpu HAITMUUU
PEaKTUBOB).
JTabopatopHas paborta
«IIpurorosnenne
MPUKU3HEHHBIX
[pernapaToB
MOJIOUHOKHCIIBIX
OakTepuin».
JlaGopatopHas paboTa
«IToceB cMbIBa ¢ pyK Ha
yaku [letpu».
JTaGopaTopHas pabota
«Brinenenne yucTon
KyJbTYpbl OaKTEpHil.
MeToj pa3BeICHUM.
MeTo1 UCTOIIAIOIIETO
mTpuxa». JlaboparopHas
pabora
«Mopdonoruueckas
XapaKTEPUCTUKA
BBIJCJICHHON YUCTOMN
KYJbTYpHI:
XapaKTEPUCTUKA
KOJIOHHUH, (popma
OakTepuil, TUII
KJICTOYHOUN CTCHKI.
JlaGopatopHas paboTa
«CpaBHeHue pocra
MUKPOOPraHU3MOB Ha
qarike 0e3 u C
o00aBIICHUS
AHTHOHMOTHUKOBY.
HccnenoBarenbckas
pabota «Ilouck
MUKpPOOPTaHHU3MOB
00J1a1ar0IIHIX
AHTAarOHUCTUYECKOU
AKTUBHOCTBIOY.
ccinenoBarenbckas
paboTta «Brinenenue
MOJIOUHOKHCJITBIX
OakTepuit,

MCCJIICAOBAHUEC UX




AKTUBHOCTH.

MccnenoBaTenabckas

pabota «Briienenue

OakTepui MOJE3HBIX JIJIs
aCTCHUI».

Tema 3.
JyKapHOTHYECKHUE
OpPraHu3Mbl B
OMOTEXHOJIOTHH
(my1ecHeBbIE TPUOBI,
POKKH, BOTOPOCIIH)
(12 v)

[[necHeBbIE TPUOBI TPOTYIIEHTHI
OMOJIOTUYECKU aKTUBHBIX BEILIECTB
OO61mast xapakTepUCTHKa APOAOKEH
caxapomuiietoB. Mctopus
MCIOJIb30BaHUsl IPOKKEN B
TPaJNIIIOHHON OMOTEXHOJIOTHH.
TeXHOIOTHY BUHOJCTHS U
XJ1eO0ICUCHMS,
CHEIUATN3UPOBAHHBIC PACHI
nposxokeit. MeTabou3M ApoxKeH.
Peakiust CupTOBOTO OPOKEHUS.
[loyyeHne BTOPUYHBIX
METa0O0JIUTOB B Jpoxckax. Aporoku
KaK TIPOYIICHTHl OMOTOIUIHB.
[loy4yeHue 11eeBbIx OCITKOB B
TPOKKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
TOJIOBOT'O PA3MHOKEHHUS Y IPOKIKEM,
3HAYCHHUE N3YUYEHUS MUTO3a U
[MUTOKWHE3a JIJIs1 ONTHMHU3AIUN
MPOIIECCOB KYJILTUBUPOBAHUS
POYKKEBBIX MMTAMMOB, TOHIMaHUS
MIPUYHH ITaTOTCHHOCTH JAPOAOKECH U
rpu0OOB, MOKUCKA MUILICHEH
GyHTHIIIOB U pa3pabOTKU HOBBIX
JIEKapCTBEHHBIX MPENapaToB.
Bonopocnu - nepcnekTUBHbIN
O0OBEKT JIJIs1 MPOM3BO/ICTBA OeIKa 1
yTIIeBOZI0B. buoTtexHnonornueckue
METOJIbl OUUCTKH TBEPJIBIX, KUIKUX
OTXOJIOB ¥ Ta3000pa3HbIX OTXO/0B
pon3BoACTB. CTOYHBIC BOJIBI.
CxeMbl ouucTKH. bBropmibTpsl,
a’POTCHKH, METAaHTCHKH, OKCUTCHKH.
AKTUBHBII W U BXOJAIIME B HETO
MUKpOOpraHu3mbl. Mcronb3oBaHue

BOI[OpOCHeﬁ B OYHMCTKC CTOYHBIX BOJ.

JlaGopatopHas paboTa
«IToacuer kineTok
TPOKKEN B Kamepe
['opsieBay.
JTaGopaTopHas pabota
«O0OHapyKeHue
MPOTyKTOB CITUPTOBOTO
OpPOXKEHUS: ITUIOBOTO
CIIUPTA U YTIEKUCIIOTO
razay.

JlaGopaTopHas pabora
«Habmonenue
Pa3MHOXEHUS
TPOYKKEBBIX KIETOKY.
[IpakTrueckas pabora
«ITonyuenue TBopora u
Ke(upa Ha OCHOBE
MOJIOYHOKHUCITBIX
OakTepuin».
[IpakTrueckas pabora
«OCHOBHBIC BUBI KBaca
U UX XapaKTePUCTUKA»
«lpoxxu n
MOJIOYHOKHUCIIBIC
OakTepuu, MPUMEHSIEMbIC
TJIs1 IPOM3BOJICTBA
kBacay. [[pakTnueckas
pabota «CpaBHUTETHHBIH
aHaJIN3 Pa3BUTHUS
IPOKKEN B adpOOHBIX U
aHaPOOHBIX YCIOBUSIXY.
[IpakTrueckas paborta
«MeToabI OlLICHKHU
CBOMCTB XJIeOOMEKapHBIX
npoxoxeit. OcoOeHHOCTH

IMMPUMCHCHHA




MPECCOBAHHBIX, CYIIEHBIX
1 WHCTAHTHBIX
TIPOAKEN.
VccnenoBarenbekas
paborta «BiusHue
(U3UKO-XUMHYECKUX
(haKTOpPOB Ha KAYECTBO
OMOTEXHOJIOTHYCCKOU
npoaykiuu (kBac, keup,
CBIp, XJI€0 U JIp.)».
HccnenoBarenbckas
pabota «Bnusaue
(hU3UKO-XUMHUYECKHUX
(hakTOpOB Ha POCT
Bostopociu (Chlorella
vulgaris)».

Tema 4.
HacaeacrBennas
uHGopmanmus (8 4)

HaciiecTBEHHOCTh Y U3MEHYUBOCTD
- OCHOBHbBIE CBOMCTBA KHUBBIX
opranu3moB. I3mMeHunBoCTh. BUs
M3MEHYUBOCTb.

['eH -MaTepuanbHbIA HOCUTEIb
HACJICJICTBEHHOCTU U U3MEHYUBOCTH.
HykJIeMHOBBIE KUCIIOTHI.
Jlokanmu3anust reHeTUIECKOTO
Marepuana B kietke. Jlenenue
kineTok. Permukanusa JIHK.
OcHOBHas AOrMa MOJIEKYJIIPHOU
ouonoruu. TpaHnckpumius.
Tpancisinus. Myranuu.

[IpakTrdeckas padbota
«MopaudukarmonHas
N3MEHYMBOCTDH (JTUCTHS,
WUTOJIKA C OJTHOTO
iepeBa)y.
[IpakTrueckas pabora
«I'eH - MHCTpYKIMS 110
cOOpKe KJIETKH (Ha
oucepe wim
KOHCTPYKTOPE)».
[IpakTrueckas pabora
«MyTanus Ha
oytepOpoe (Ioboi
0OBEKT U3 MpebIayIe
paboThI, T/IC U3MEHEHUE
WHCTPYKITUU TIPUBEICT K
M3MEHEHUIO BHEIITHETO
BHJIa O0BEKTA)Y.

Tema S.
BupycoJiorus (6 1)

[Tosi0eHne BUPYCOB B CUCTEME
oprannuyeckoro Mupa. CTpykrypa u
XMMUYECKUN COCTaB BUPYCOB.
Kiaccudukarys BUPycoB.
Penponykuus BUpycoB. Bupycsl -
BO30YIUTENIN MH(PEKIIMOHHBIX
0one3neli. OHKOBUPYCHI.

bakTepuodaru: crpoenue,

[Ipocmotp
TOKyMEHTAIBHOTO
¢dbunbpMa o BUpycax.
[IpakTrueckas padora.
«Metox pa3BencHUNY.
[IpakTrueckas padora.
«TutpoBanue

OakTeprodarony.




CBOWCTBA, IPUMEHECHUE.
bronornyeckue MeToabl OOPHOBI ¢
BUPYCAMHU.

Tema 6. 'ennas
WHKEeHEePHUsi U
OuorexHos10rnm (8 4)

OCHOBBI T€HHOUN MH)KEHEPUHU.
Bekropa. Ciennduueckue
(bepMeHTBI OaKTEepHid.
BHOTEXHOIOTUH MPOIYKIIUU OEITKOB
B OaKTepUATBHBIX KYJIbTYypaX.
JlocTHKEHMSI TEHHOM MHXKEHEPUHU U
ounorexunoorun. CRISPR/Cas —
CHUCTEeMa aIalTUBHOTO UMMYHUTETA
oakTepuii u apxeir. 'MO. MeTtobl
nonydenust I MO.

[IpakTrueckas paborta
«OHIIOHYKJIEA3bI
pectpukiuu (padora ¢
HYKJICOTUTHBIMU
MOCJIEA0BATEILHOCTIMHU
Ha Oymare)».
[IpakTrueckas pabora
«] eHHbIe HOKHUIIHI -
CRISPR/Cas
(MomenrpoBaHUE Ha
Oymare)».
Wrpa-nuckyccus:
«Bpiurpai rpanT Ha
coznanue I'MOy.

Tema 7.
buoTexHoJ0rum B
"KHBOTHOBOJCTBe (8

)

JlomecTuKalys OCHOBHBIX
TOMAIITHUX KUBOTHBIX;
COBPEMEHHbBIE IKCIIEPUMEHTHI 110
TOMECTHKAIIUN KUBOTHBIX (JINCUIIA,
HOpKa U JIp. - SKCIIEPUMEHTHI
HAyYIHOH IITKOJIBI aKaJeMHKa
bensiea).

CoBpeMEHHBIE METOIBI B
PKUBOTHOBOJICTBE: TPAHCIIAHTAITHS
PMOPHOHOB, XMUMEPHBIE )KUBOTHBIE,
KIIOHUPOBAHMUE.

OcHOBHBIE 00JIE3HU )KUBOTHBIX U
POJIb TATOT€HHBIX MUKPOOPTAaHU3MOB
U TIapa3uTOB B Pa3BUTUU
3a00JIeBaHUM JTOMAITHUX JKUBOTHBIX
1 OCHOBHBIX Mepax OOpPHOBI C HUMU;
POJIb MOJIE3HBIX MUKPOCUMOHNOHTOB B
OpraHU3Me >KUBOTHBIX.
[lon0xxuUTENBHOE U TOOOYHOE
(oTpHuIaTEIBHOE) BO3ICHCTBUN
AHTUOMOTHKOB Ha OPTaHMU3M B XOJI€
JICUCHMS )KUBOTHBIX; IICJIA U 33]1a41
BeTepuHapuu. buorexHomorus
KOPMOBBIX ITPENapaToB.

Jluckyccus
«JlomecTuKkalus, Bce JIx
pacTeHUs U 5KUBOTHBIE,
KOTOPBIC JKUBYT PSJIOM C
YEJIIOBEKOM UM
0JIOMAIITHUBAIOTCS?
MO>KHO JIM CUUTATD
TapakaHa
OJIOMaIlIHEHHBIM
YKUBOTHBIM 7).
[IpakTrueckas pabora
«MeTtonuka
KJIOHUPOBAHUS
(MoJIeTMpOBaHNEe Ha
oymare). [IpakTrueckas
pabota «CocTaBieHue
paloHa MUTaHUs
PKUBOTHOI'O, pacyeT
Pacxo/ioB Ha
COJICp>KaHUEY.
ccinenoBarenbckas
paboTta «O1eHka
KayeCTBa MOJIOYHOU
MPOTYKITUN.

Tema 8.
bHuoTeXHOJI0TUM B
pacTeHHeBOJACTBE

OCHOBHBIE METO/IBI CENIEKIINU.
['uopunuzanus. opmer ordopa.

OCHOBHBIC HaIpaBJICHUA

[IpakTrueckas paborta
«BpIpamBaeM ropox.

Kak npoBectu




(10 u)

CEJICKIMHU: YJIyUYIICHUE
YPOXKAMHOCTH, YCTOUYUBOCTH K
OMOTUYECKUM U aOMOTUYECKUM
(dhakTopam.

OCHOBHBIE MOJXO/IbI CEJIEKIINU U
OMOTEXHOJOTUH KYJIbTYPHBIX
pactenni, [ nbpuau3amnus,
OTJaJIeHHasl THOPUANU3AIINS,
MCKYCCTBEHHBIH 0TOOP, TETEPO3KC,
TpaHcopMmarus, MyTareHes,
rCHETUYECKOE PelaKTUPOBaHUE).
Hcropus cenekunu B Poccuu n
MHUpE, UCTOPUS Pa3BUTHS
BAKHEMIIINX COPTOB KYJIbTYPHBIX
pPacTCHUH.

Kak denoBek MOXeT
MOUDUITUPOBATH PACTEHUS?
['eHHas uHXXeHepus pacteHuid: Yto
TaKoe TeHETUYECKasi HHXEHEPUS
pacTeHui. TpaHCreHHBIC PACTCHHUS.
MeTtonbl nosryuenus. OOpa3zoBaHue
OIyXOJIEW Y PACTCHUMU.
ArpoOakTepuanbHas
TpaHchopmarys: Ti-IIa3MUIbL.
['ensr T-IHK. MonekyisipHo-
r€HETUYECKUE MEXAHU3MBbI
TpaHchopmaryu. ['eneTnyeckoe
penaktupoBanue. COBpeMEHHBIE
MOAXOJIbI ¥ TOCTHXKECHUS
r€HETUYECKOT0 PeIaKTUPOBAHUS
pPacTCHUM.

EcTb 11 %u3Hb B IpoOupke?
BUOTEXHOIOTHSI KYyJIBTYPHBIX

ACTEHUIA.

CKpELIMBaHUE y TOPOXay.
[IpakTrueckas paborta
«I"eHOMHBIE HOKHUIIBI
(MomenupoBaHue PabOTHI
cucrembl CRISP-Cas).
lccienoBarenbekas
paboTta «BripamnBanue
pacTeHUl B IPOOHPKE»
(MO>KHO BOCTIOJIb30BATHCS
pe3yiabTaTaMu
MPEIBITYIAX
HKCIIEPUMEHTOB 10
COCTaBJICHUIO
MUTaTEIbHBIX PACTBOPOB
JIJ1s1 pacTCHU).

Moayab «MosekyasipHbie 0CHOBBI (PM3H0JI0THU M (papMmakoorum» 9 kiacc (68

4acoB)
Tembl OcHOBHOE coJiep:KaHue JleATeJIbHOCTD
KOJbHUKOB
Tema 1. Bsenenue. buoreHHbie 31€MeHTHI:
dusunosornyeckass  |opranorensl: O, C, N, H. MccnenoBaTeabckas
xumus (20 4) AKTUBHBIE (OpMBI KHCIOpOAa, MX  [padoTa «KonuyecTBeHHas
[OJTyYEHHE, HEUTpAIA3aLUS. OLIEHKA COJIEPHKAHUS
MakpOo3JIEMEHTBI: IPOLIEHT MHKPO3JIEMEHTOB WJIH




coJiep>KaHUs B OpraHu3Me,
BBITIOJIHAEMAs (PYHKIIHUSA,

COACPIKAHUC B IIPOAYKTAX ITUTAHUA.

Ca2+ - cBa3bIBaIoONIuEe OCIIKH,
JIETIOHUPOBAHUE KaJIBITHS,
PETYIISIHSI YPOBHS KaJIbITUS B
opraHu3Me: TOpMoOHbI oyek. Mg -
CTpoeHue xjiopoduiria, ero
aKTUBAITUS COJTHEYHOU dHEPTHEH.
MUKpO3JIEMEHTHI: B KAKUX
MOJIEKYJIax COJIepyKaTcs,
BEITIOJTHSIEMAs (QyHKITHSA,

COACPKAHUC B IIPOAYKTAX ITMTAHUA.

HOCJ’IGI[CTBHH IICPCa03UPOBKU
MHUKPOIJICMCHTAMU. Fe -
YCBANBACMBIC THUIIbI COGI[I/IHGHI/Iﬁ

BUTAMMHOB B IMILEBBIX
IIPOJTYKTAX).
[IpakTrueckoe 3aHsTHE
«KauecTBeHHBIE
peaknuu Ha
OpraHu4ecKue
MOJIEKYJIBD».
[IpakTueckoe 3aHsATHE
«JIeHaTypalus OEIKOB»
[IpakTueckoe 3aHsATHE
«/3yueHne akTMUBHOCTH
aMHJIa3bD).
IIpakTyeckoe 3aHsATHE
«/nanu3 (knerouka

Tpayoe)».

Kesesa. [ 'eMonpoTenHbl, reMOIIMaHuH, IIUTOXpoMbl. CU -
YCBOCHHUE U TPAHCIIOPT MeIIU. benku, coaepxaniyue Meab.
[TaTonornueckue cuHIpOoMbl MeHke 1 BuiibcoHa, CBsI3aHHBIEC C
MeTaboau3zmMoM meau. Tokcuunbie aseMeHTsl [leproanueckoit
CUCTEMBI JJIsl opraHu3Ma. BisitHue HegoctaTka Makpo U
MHUKPOIJIEMEHTOB Ha KMBbIE OPTaHU3MBI.

Kupsl. 3aboneBaHus Y€I0BEKA, CBA3aHHBIE C HAPYILICHUAMHU

XKUPOBOro oomeHa. JucnunuaemMun.

VYrneBoasl. 3a00J€BaHUs YEIOBEKA, CBA3aHHBIE C HAPYIICHUAMHU
yriieBogHOro oomeHa. CaxapHblit 1uader.

benku. Ctpoenue. 3a0osieBaHUs YyeI0OBEKa, CBA3aHHBIE C
HapYIIEHUSMH OEJTKOBOTO 0OMeHa. DyHKIIUM OETKOB.
®epmentsl. Mexanusm aeiictBus. Kiaccbl pepmMeHTaTUBHBIX

peakuuii. KopepmeHTsI.

BuTtaMuHbl KUPOPACTBOPUMBIE, BOAOPACTBOPUMBIE.

IIpeBpamenue



BUTAMHHOB B aKTUBHBIE ()OPMBI
Ko(hepMEHTOB. ABUTaAMHHO3HI.
OCHOBHBIE TUITBI METAOOTUYECKUX
peakuuii. buosHepreTuyeckue

nporiecchl. ['mukomnus. Iukin Kpebcea.

HGHB IICPCHOCA JJICKTPOHOB.
Oxucienue JKUPHBIX KHUCJIOT.
Kataboim3mM aMUHOKHCIIOT.

['mokoneorene3. CUHTE3 yTIIEBOJIOB,

OeIKOB, )XHUPOB. MeTabomuTudeckue
3aboneBanus. [IpakTuueckoe
BaHATHE: «PELICHUE 3a7a4 Ha
hHepreTudeckuii oomen» Kietka.
[Tonatue meMOpanbl. DyHKIIUN
MeMOpaH. Buasl TpancnopTa B
KJIETKY. MeMOpaHHbIE OpraHOU/IBI.
3a00JieBaHUs CBS3aHHbIE C
HapylleHueM paboThl MEMOpPaHHBIX
oprasesui, 00Je3HU HAKOTJICHUSI.
THUIbl KOHTAKTOB MEXK/y KJIETKaMHU.
3HaYEHUE MEKKIETOUHON
KOMMYHUKALMH JIJIS1 310POBbS
OopraHu3ma.

Snpo. YpoBHH yITakOBKH
XpOMAaTHUHA. XPOMOCOMHBIE
Tepputopunr. HememOpaHnHbie
OpTaHOU/IbI.

Tema 2.
MouiekyJisspHast
ouoJiorus (20 1)

OCHOBHBIE BEXH PAa3BUTHS
MOJIEKYJISIPHOM OMOJIOTHH.
HyKkenHOBBIE KUCIIOTHL.
OCHOBHBIE PUHIIUIIBI CTPOEHUS.
MarpuuHblie CUHTE3bI. Permkanus
- OCHOBA KJIETOYHOTO JICJICHHUS.

[ [puHIMIIBI perumKanuu. MyTtanuu.
UTO BBI3BIBAECT N3MEHEHHS B
ctpoenun JTHK. [TpuHummnet
penapaiuu. TpaHCKpUNIKSL.
['eneTnueckui kox. TpaHCaALMA.
Opranu3anusi reHoMa BUPYCOB
[[pOoTHBOBHpYCHBIE CPEACTBA,
MEXaHU3MBbI UX JIEVCTBUA.

Opranuzarusi TeHOMa OaKTepuit

[IpakTrueckas pabora
«Boigenenne JJHK u3
OaHaHay.

[IpakTrueckas pabora
«Mopens JIHK-
OpUTaMm.
[IpakTrueckas padora
«OnpeneneHue KauecTna
MpernapaTroB

JIHK ¢ momoipio
CHEKTPOPOTOMETPUI
(npu HaTU4YKUH
o0opynoBaHUs).
[IpakTrueckas paborta
«PennnkaTuBHAas MalllvHA

(urpa-




AHTHOAKTEepUaIbHbIE MpEnapaThl.
OpraHuzaiusi FTeHOMa 3yKapuoT
['eHOMHOE pelaKTUPOBAHHUE.

IEMOHCTPALINS )».
[IpakTrueckas pabora
«TP (Mmomens
aMIUTMuKaIus Ha
Oymare)».
[IpakTrueckas pabora
«Cuna mpomMoTopay.
[IpakTrueckas pabora
«Pemienue 3anay Ha
FEHETUYECKUN KO,
[IpakTrueckas padora
«DonnuHr GENKOBY.
HccnenoBarenbckas
pabora
«Pacnpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTrdeckas padbota
«PaboTa B COBpeMEHHBIX
reHEeTUYeCKuX 0azax
nanHbIX. [IpoBenenue In
silico ananmza

[MOCJIEIOBATEILHOCTEN
IEHOBY.
Tema 3. [lonatue o nexkapcrax. [IpuHIUIIBI
PdapmakoJI0rus MO/IX0/1a K MOUCKY HOBBIX VccnenoBarenbekas
(28 v) NIeKapCTBEHHbIX cpeAcTB. CKpUHHUHT [paboTa « DKCIIepuMEHTa

1 €r0 METOJIBI.

[Iytn BBenenus JIC.
dapmakOKWHETHKA JIEKAPCTBECHHBIX
BelecTB. BeackiBanue (abcopOrius)
nexapcTB. OCHOBHBIE MEXaHU3MBI
BCACbIBaHUA. TpaHCIIOPT
JIEKapCTBEHHBIX BEMIECTB. [ €HbI U
Oenku mepBoii (paszel
ouorpanchopmanmu. [Tytu
BBIBE/ICHUS JICKAPCTB U3 OpPTraHu3Ma.
DKCKpeIus 1 JIUMHUHALMSA. [ eHbI 1
Oesiku BTOpOl (hazbl
ouoTpaHchopmalum.
dapmakoguHaMuka. I 1aBHOE U
MoOOYHOE, PE30POTUBHOE U MECTHOE,
MpsIMOE, HETIPSIMOE U pePIIEKTOPHOE

NeficTBHE.

M0 ONPEICTICHUIO
TOKCUYHOCTH BEIIECTB Ha
aApTEMUTUTX .
[IpakTrueckas pabora
«Kapra s3xcnpeccun
Mo(paMHUHOBBIX U
CEPOTOHHHOBBIX
PELETITOPOB B MO3TE
MBILLICI.
HccnenoBarenbckas
pabota «IloBeaeHueckue
TeCThI Ha pbIOKax Danio
rario. CBeTJio-TeMHas
Kamepay.
VccnenoBarenbekas
paboTa

«lToBeneHYeCKre TECTHI




Buapl B3auMo1eicTBUS JIEKApCTB. Ha peiOkax Danio rario.

CuHeprusM U aHTaroHU3M MpH OTKpbITOE TIOJIEY.
COBMECTHOM JICHCTBHUH UccnenoBarenbckas
JIEKapCTBEHHBIX BEIIECTB, UX pabora

pazHoBunHOCTH TpancmemOpanubiii «lloBeneHueckue TecTbl
CUTHAJIUHT. THUIIBI KJIETOYHBIX Ha prIOkax Danio rario.
peuentopoB. MeMOpaHHbie: HOHHbIE (CTailHOE MOBEACHUEY.
KaHaJbl, KATATUTHYECKUE U [TpakTrueckas pabota
conpspkeHHble ¢ G-Oenkamu; «BnusHue anpeHaniuna
BHYTPUKJIETOYHBIE: Ha CepJICYHbIE
[UTOIJIA3MAaTUYECKUE U SIZIEPHBIE.  COKpaIleHUs

MexaHU3MBI JINTaHI-PEIEeNTOPHOTO  (MPOTPaMMHOE
B3auMoiecTBUS. CEeNeKTUBHOCTh  OOECIIEYCHHE)).
(M30MpaTeNbHOCTD) NEUCTBUS, CBsA3h [IpakTHueckas pabora

«XHMHYCCKad CTPYKTYypa - «I'ucronoruueckue
Q)apMaKonor NMYCCKas1 aKTUBHOCTDb IIpcraparTbl HMMYHHOﬁ
BCHICCTB» CHCTCMBEBI».

®dapmakonoruueckoi moxynsauun  Ilpaktuueckas pabota
CHUHANTUYECKON XONMHEpruuecko  «l'mcronmornyeckue
nepenayu. MoJieKyIJIsipHbIN IpernapaTbl HEPBHOM
MEXaHU3M JIEHCTBUS U CUCTEMBI».
(dhapmakosiornyeckue cBorcTpa M-

XOJMHOOJIOKAaTOPOB, TAHTIIMOOJIOKATOPOB U KypapernogoOHbIX
cpenctB. Gapmakoioruyeckas perysiuus akTUBHOCTH
aJIpeHEePruuecKoro cuHarca. AJJpeHOMUMETUKH,
a7ipeHO0I0KATOPbI, CUMITATOJIUTUKH.

MonexkynsipHasi (apMaKoJIOTusi aHTHAJIIIEPTUYECKUX CPEJCTB.
['mcTaMMHOBBIE PELIENTOPHI: THUIIBI, MOJIEKYJISIpPHAsS
opranuzanus. CTabunuzaropsl MeMOpaH TYYHBIX KIJIETOK:
MOJIEKYJIIPHBIN MEXaHU3M JEHCTBUS, OCOOCHHOCTH
KJIIMHAYECKOIO TPUMEHEHUSI, TOUKH MPUIIOKEHUS TEHCTBHS
UHTUOUTOPOB JIMITUIHBIX MEIUATOPOB.

Mexannsm JIEUCTBUSA 51 IIPUMEHEHUE [penapaTos,
CTUMYJIUPYIOUIUX Ipoliecchl UMMyHUTeTa. dapMakonoruyeckast



XapaKTEPUCTUKA UHTEPICUKUHOB:
MMOJy4€HUE, MEXAaHU3M JECUCTBHS,
npumeHeHue. OCHOBBI
MaTo(U3n0I0THU OCTPO(a30BOTO
OTBETAa, MEUALINS BOCIIAJICHUS.
MoJIeKYJISIPHBIA MEXaHU3M
[MPOTUBOBOCIAIUTEIIBHOTO IEVCTBUS
[IFOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX
[MPOTUBOBOCIIAINTEIBHBIX CPEJCTB.
[ToHsITHE O HAPKO3€ U HAPKO3HBIX
npenaparax. KiieTouHbIld 1 HEpBHBIN
Hapko3. Dapmakosiornueckas
XapaKTEPUCTUKA OTAEIIbHBIX TPYIIII
HAPKO3HBIX CPEJICTB.
[locienoBaTeILHOCTE AEHCTBUS HA
LICHTPAJIbHYIO CUCTEMY.
Du3NOIOTHYEeCKU COH; (a3l CHa.
Bunpl Hapymenuii cHa [Tonstue o
MEIMKAMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TUITHOTHUKAX).

MoseKyIsIpHbIE ACIIEKTHI
HouMIenuuu. OnuaTHeIE PENENTOPBI,
WX TUIBI. DHKe(DATUHbBI U
OHIOP(PUHBI - SHJIOTEHHBIE JIUTAH b
ONUATHBIX PELIEITOPOB.
AHTUIICUXOTUYECKOEC JICHCTBUE,
BIIUSIHUE HA (DYHKILIMIO
DKCTPAITUPAMUIHON CUCTEMBI,
AMOITMOHAIIbHYIO C(hepy, PBOTHBIM
LICHTP, APTEPUATIBHOE JIaBJICHHUE,
LIEHTP TEPMOPETYJIALUU.
MonekyasipHblE MEXaHU3MBI
JIEVICTBUSI HEUPOJICTITUKOB, BIUSIHUE
Ha 10(haMUHOBBIC, CEPOTOHUHOBBIE,
aJpE€HO- U TUCTAMUHOBBIE
peLenTOpbl, UX IEUCTBUE HA
KJICTOUHbIE MEMOpaHbI, Ha
NIETIOHUPOBAHNE TKAHEBBIX
MOHOAMUHOB.
[loTeHIMANI-3aBUCHUMbIE HATPUEBBIE




KaHaJIbl KaK MUIIEHH ENCTBUS
MECTHBIX aHeCTETUKOB. CII0CO0BI
WHTUOMPOBAHUS ITOTCHIHAI-
3aBHCUMBIX HATPUEBBIX KaHAJIOB
MECTHBIMU aHECTETUKAMHU.

Moayab «MoJsieRyjasipHble OCHOBBI cesleKIMm» 9 kiacc (68 yacos)

ounoJiorus (20 1)

HyxkiienHoBbIe KUCTOTHL. OCHOBHBIE
MPUHLINIBI CTPOEHUA. MaTpruyHbIE
cuHTE3bl. Permkanms

- OCHOBA KJIETOYHOTO JICJICHUS.

[ [pyHUMITBI peruKanuu. MyTanum.
UTO BBI3BIBAET U3MECHECHUS B
ctpoenuu JJHK. I[TpuHUmmb
penapanuu. TpaHCKpUANIKA.
['eneTnueckuit koa. Opranuzanus
reHomMa BUpPYcoB [[poTUBOBUPYCHBIC
CpEeACTBa, MEXaHU3MbI UX JICHCTBUSI.
Opranuzaiusi rTeHoMa OaKkTepuit
AHTHOAKTepUaIbHBIC MPEnapaThl.
Opranuzanusi reHomMa 3yKapuoT
['eHOMHOE pelaKTUPOBAHHUE.

Tembl OcHOBHoOeE coJep:kaHue JdesATe IbHOCTD
IKOJLHUKOB
Tema 1. OCHOBHBIE BEXH PAa3BUTHS
MousiexkyasipHast MOJIEKYJIIPHOM OUOIOTHH. [IpakTrueckas pabora

«Boigenenne [JHK u3
OaHaHay.
[IpakTrdeckas padbota
«Mopnens IHK-
OpUTaMM.
[IpakTrdeckas padbota
«OrnpenenieHne KayecTna
npenapatoB JIHK ¢
MOMOIIBIO
criekTpodoToMeTpum»
(Ipu HATHMYHUH
o0opyI0BaHU).
[IpakTrueckas pabora
«PennmkaTuBHasA MallIrHa
(urpa- 1eMOHCTpALHUs )».
[IpakTrueckas pabora
« TP (Mmonens
aMIUTMUKaLIS Ha
Oymare)y.
[IpakTrueckas pabora
«Cua mpomMoTOpay.
[IpakTrueckas padora
«Pemienue 3a1a4 Ha
TEHETUYECKUM KOJI.
Tpancsanusy.
[IpakTrueckas pabora
«DonauHT OEIKOBY.
ccinenoBarenbckas
paboTa
«Pacmipoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuii».
[IpakTuueckas paborta




«PaboTa B OBpEMEHHBIX
FEHETUYECKUX 0a3ax
nanHbix. [IpoBenenwe In
silico ananusa

MOCJIEA0BATEIbHOCTEN
TCHOBY.
Tema 2. PosieBas urpa «Auienm.
MoJieKyJIsipHbIe M ccnenoBarenbCKuii
OCHOBBI reHeTHKH (20 MpOeKT MyTareHHbIE
q) [Ipenmer reneruku. Kparkas (bakTOopHI.

MCTOPUS Pa3BUTHUS MPEICTABICHUS O
HAaCJIC/ICTBEHHOCTH.

OT reHa K nmpU3HaKy: Kak pacKpacuTh
kota. Uto Takoe mpusHak? [lyTh oT
reHa 10 pu3HaKa. MyTaruu.
Ausnenu. I'eTepo3urorsl 1
rOMO3UTOThI. JIOMUHAHTHBIE U
PELIECCUBHBIE AJIEIIH.

['eHbl cTpOsAT Opranu3M. Bximouenue
U BBIKIIIOUEHHUE OO0JBIIIOro Habopa
reHoB. Kak KJIIETKM MOHUMAIOT, KaKue
T'CHBI JIOJDKHBI paboTaTh.
JlucKkpeTHOE HACIeIOBAHUE
MMPU3HAKOB. 3aKOHBI MEeHIeNs: OAuH
r'eH - OJIMH Npu3Hak. Cxema
CKpelIMBaHus. 3aKOH eIMHO00pa3us
ruOpUIOB MEPBOrO MOKOJIEHHUS.
3aKOH pacIIEIICHNs PU3HAKa BO
BTOPOM TTOKOJIEHUHU. 3aKOHBI
Menzens: HECKOJIBKO TE€HOB -
HECKOJIbKO TPU3HAKOB.
JIurubpuaHOE CKpEIMBaHUE.
HeszaBucumoe pacxoxaeHue
xpomocoM. CIIeIJIeHHOE
HaclienoBaHue. Bzanmonaencraue
reHOB. AJUICJIbHOE U HeaJIeJIbHOE.
Onpenenenue nona. [lomosbie
XpPOMOCOMBI. CaMIIbl ¥ CAMKH.
BrusHue GakTopoB OKpYKaromieu
cpeabl. XpOMOCOMHOE OTpEJIeSICHUE
roJia. [1omoBbIe XpOMOCOMBI.
[Ipobyiema 1OMOTHUTETLHON X-
XPOMOCOMBI Yy JKEHIIIHH.
TpexIBETHBIC KOIIKHU.

Ponesas urpa «Cynp0a
KJIETKW». [ eHbI-
MEPEKITIOYATENH.
[[pakTHUECKOE 3ajaHNE
«AJTOPUTMBI 1151
KJIETOKY.

[[pakTHUeCKOE 3a1aHNE
«EnunooOpa3zue nepBoro
MMOKOJICHUSD.
[IpakTHueckoe 3aaHne
«Pacuennenue Bo
BTOPOM TTOKOJIEHUNY.
lccnenoBarenbCkui
MPOEKT «3aKOHBI [ .
Menpens B
DKCTIEPUMEHTE.
[[pakTHUeCcKOE 3aaHne
«Pemerka [lenneTa.
[[pakTHUeCKOE 3a1aHNE
«Hacnenosanmue,
CUEIJIEHHOE C TTOJIOM).

[ [pakTHueckoe 3aHsTue
«B3auMo1ecTBUS TEHOB
(MOenMpOBaHUE CUHTE3A
1 TPaHCIIOPTa MUTMEHTA B
KIJIETKY )».




Tema 3. ['eHbl B mOonynsuusix: BEJIUKOE
MouiekyJisipHbIe paBHoBecue. [Tonymnsuus. YacToTsl
OCHOBBI CEJIEKIIMM BCTPEYAECMOCTH IPU3HAKA U AJUIEIIS.
(28 v) VYpasuenue Xapau- BaitnOepra.

[Tormynsiuuu MEHSIOTCS: YUCIEHHOCTb,
MUTpays ¥ BBIOOp cynpyra. @akTopbl, KOTOPHIC BEIBOIST
MOMYJISIIUIO U3 paBHOBecust Xapau- BaitnOepra.
Yucnennocts nomysiiuu. PosteBast urpa « 3¢ dexr
ocHoBatess». [peid reno. Mytanuu. Heciygaitnoe
ckpemuBanue. N3onsauus. [omynsauum MEHSIIOTCA:
€CTECTBEHHBIN 0TOOp. MexaHu3M JAeHCTBUS €CTECTBEHHOTO
otoopa. JIBmxymuii otoop. MoaudukanmonHas
U3MEHUYUBOCTh. CTAaTUCTHUECKUE OCOOCHHOCTH
MOAU(pUKAIIMOHHON n3MeHunBoCcTH. HacnenoBanue
KOJIMYECTBEHHBIX MPU3HAKOB. KoNM4ueCcTBEHHbIE TPU3HAKH.
CpenoBast n”3aMeHUMBOCTh nipu3Haka. Koadduiment
HacienyeMocTu npusHaka. Oteet Ha oTO0p. [Tonck renoB
KOJIMYECTBEHHBIX MPU3HAKOB. O THOHYKJIEOTH IHbIE
BapuaHTsl reHoB. JIHK-unn. [lomHOreHOMHBIN aHanu3
accoumanuii. «Ombe Hag reHoMoM. [locTrenoMHas spa.
OO6patHas renetuka. « OMUKCHBIE» HCCIIEI0OBaHUS.
[Iporeom, meTaboaoM. JfomecTuKalus 1 LEHTPHI
reHeTHYeCKOoro pasHooOpasus. Iloncku pacrenuii ¢
«XOpPOUIMMM» NPU3HAKAMU JJ1s1 yelloBeKa. LleHTphl
reHeTH4ecKkoro pasHooopasus. Hukomnait MiBanoBuy
Basunos. Ceneknus. KomOuHanonHas u rubpuHas
cenekius. ['ereposuc.

[IpakTueckoe 3axaHue
«YacToThl ajeneu,
TE€HOTUIIOB U
(hEHOTHUIIOBY.
HUccnenosarenbckuit
MPOEKT «AHAIN3
TE€HETUYECKOU
CTPYKTYPbI NOMYJISIUN
(Ha OCHOBE 3aKOHA
Xapau-Baiinbepra)y.
Ponesas urpa «3¢ ekt
OYyTBUIOYHOTO
TOPJIBIIIKAY.

PosneBas urpa
«EcTecTBeHHBIN 0TOODY.
Hccnenosarenbckue
paboThI
«MoaudukarmonHast
U3MEHYUBOCTD
pacTeHHi B Ipeaenax
BAIIIEr0 MECTa
JKUTEIBCTBAY.
[IpakTHueckoe 3anaHue
«ATPOHOMBD».
[IpakTHyeckoe 3anaHue
«I'omMonornYeCcKHe psIbI
HACJIEICTBEHHOM
U3MEHYUBOCTI.



CoXpaHUTh U U3YYUTh T€HBI, YTOOBI
MEHATH Oymyriee. Kak mpaBuibHO
XpaHuTh reHbl. Komiekuu
FEHETUYECKUX PECYPCOB PACTCHUM.
[IpakTuKy™ w/vm
MCCIIEI0OBATEIbCKUI ITPOEKT:
MeTobl KyJIbTHBHPOBaHUS IN VItro
[J1S1 COXPAHEHUS TEHETUYECKUX
PECYPCOB PaCTEHUN U IS
YCKOPEHHOU CEJIEKIUN
['eHeTUYEeCKUE LEHTPHI B HALLICH
cTpaHe. ['1e 3aHUMaroTCs T€HETUKON
1 TEHOMUKOMW JIJIs1 HY k]| CEJIbCKOTO
XO3SIMCTBA.




