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HHOACHUTEJIBHAA 3AIINCKA

[lporpamma pa3paboraHa B cOOTBeTCTBHHM C TpeOoBaHusiMu DenepaabHOr0  TroCyaapCTBEHHOTO
00pa30BaTEeNILHOTO  CTaHAapTa OCHOBHOTO oO0miero oOpa3oBaHMs, OPHEHTHpPOBaHA Ha oOecreueHue
HUHAUBUAYAJIbHBIX HOTpeGHOCTCﬁ O6y‘-IaIOH_[I/IXCSI M HalpaBJICHAa Ha AJOCTHKCHHUC INIIAHUPYCMBIX PE3YJILTATOB
OCBOCHUSI TPOrpaMMbl OCHOBHOTO OOLIEr0 00pa3oBaHUsl C YY4ETOM BBIOOpa y4acTHHKAMHU 0O0pa30BaTEIbHBIX
OTHOIIIEHUNW KYpPCOB BHEYPOUHOU JCSATEIBHOCTU. IDTO TO3BOJSET OOCCHEYUTh E€IWHCTBO 00s3aTEIbHBIX
tpeboBannii ®I'OC BO BceM MPOCTPAHCTBE HIKOJIBHOTO OOpa3OBaHMs: HE TOJBKO HA YpPOKE, HO W 3a €ro
npeaenamu.

HanpaBjieHHOCTH POrpaMMblI
JomonauTtenpHas oOmeoOpazoBaTebHas —oOmepasBuBatomas mnporpamma «bumonorust  5-9  kiacc.

[IpoexTHO-UCCIIE0BAaTENbCKAS AEATEIBHOCTDY SBIISETCS IPOrPaMMOIl €CTECTBEHHO-HAyYHOW HAIPaBJIEHHOCTH,
npoduiab — Ouonorus. Ilporpamma HaleneHa Ha TOMOIIb pPEeOEHKY B OCBOCHHMHM OCHOB OpraHu3alud U
OCYILIECTBJICHUS! COOCTBEHHOM MPOEKTHO-UCCIIEAOBATEIbCKON NIE€ATENbHOCTH, a TakXke B MPUOOpEeTEeHUHU
HE0O0X0IMMOT0 OMBITA /Ui pabOThl HaJl MHIMBUIYaIbHBIM UCCIETOBAHUEM HIIM IIPOEKTOM.

HoBu3na nporpammsl
JlanHasi mporpamma J0MOJIHAET U pacIlupsieT 3HaHUs AeTell 00 OKpyXKarolleM MUpe, IPUBUBAET UHTEPEC K

npeamMeTam eCTeCTBeHHOHay‘-IHOI\/'I HAmmpaBJICHHOCTU W TIO3BOJISACT HCIIOJIB30BATh O3THU 3HAHHA Ha IIPAKTHKE.
HpeHMeTHO-HpaKTI/I'-IeCKaSI U TPOAYKTHBHaA ACATCIBHOCTH JIeTefI CHOCO6CTByeT Pa3BUTUIO HABBIKOB
AHAJIM3UPYIOIICTO Ha6J'IIO)IeHI/I5[, AaKTHUBU3allu MBICITUTETbHOHN ACATCIIBHOCTH W PCUH o6y11afonmxcs[.
Conepxxanne mporpammbl Ha 80 % COCTOUT M3 MPAKTHUECKUX 3aHITHH, MOOYKIAOMINX TymMaTh, HaOIIOaTh,
paccyxJarh, BBICKa3bIBaTh CBOIO TOYKY 3pEHHs, OOOCHOBBIBaTH €€, JeNaTh BBIBOJBI. JDTO JaeT pPeOEHKY
BO3MOYHOCTh NTOUYBCTBOBATh Ce0s aKTUBHBIM YYACTHUKOM B OKPY)KAIOIIUX €rOMPUPOIHBIX Mpolieccax - HaAWTU
CBOE MeECTO B MHpo3gaHuH. Takoil moaxox K OOY4eHHIO MOAJAEPKUBAET U PA3BUBAET €CTECTBEHHYIO
J0003HATENLHOCTD JIETeH CPEeHEro MKOJIbHOIO BO3pacTa.

AKTYaJIbHOCTb IPOrPaMMBbI
AKTyallbHOCTh peallu3allud JaHHOW mporpamMmbl OOyCJIOBJIEHA CaMOH OCOOEHHOCTBIO MPOEKTHO-

HCCIIEIOBATENIbCKON JIEATENBHOCTH. DTa NIESTEIbHOCTh JEKUT B OCHOBE MMO3HABATEIBHOTO MHTEpeca peOeHKa,
SIBJISIETCS 3aJI0TOM YMEHUS IUIAHUPOBATh JIOObIE JEHCTBUS U BaKHBIM YCJIOBHEM YCIICLIHOM peanu3aluu Uiei.
JIroOble M3MEHEHUS COBPEMEHHOTO OOLIECTBA CBSA3aHbI C MPOEKTAaMH M HCCIEA0BAHUSIMU — B HayKe, TBOPUYECTBE,
OouszHece, 001IeCTBEHHOM *KU3HU. [109TOMY Ba)KHBIM 3J€MEHTOM DPAa3BUTHS JIMYHOCTU OOYYaIOMIETOoCs SBISETCS
(hopMHUpOBaHNE OCHOBHBIX HaBBIKOB MTPOEKTHO- UCCIIEIOBATENLCKON A€ATEIHLHOCTH.

[Iporpammoii mpegycMoTpeHo GOpMUPOBAHHWE COBPEMEHHOTO TEOPETUYECKOTO YpPOBHSA

3HaHUM, a TAKKEU MPAKTUYECKOTO OIIbITA paboThl ¢ 1a00paTOPHBIM
o0OpyJOBaHUEM, OBIAJCHUE IprueMaMH UCCIIe0BaTEIbCKOM NeSITEbHOCTH.
Mertompt OpraHu3aluu o0pa3oBaTeIbHOW M HAy4YHO-UCCIIEI0BATEIbCKOM
JESITEILHOCTH npeaycMaTpuBaroT — (GOpMHpOBaHHE Yy  OOYYaroLIMXCS
HECTaHJAPTHOI'O TBOPYECKOTO MBIIUIEHUS, CBOOO/IbI CAMOBBIPAKEHUS U MHAUBUYAIbHOCTU CYXJIeHUM. [lis
IIOJIHOTO yyera  MOTpeOHOCTeH  ywamuxcd B~ IporpaMMe  HCHOJb3yeTcs

middepeHIUpOBaHHBIH  MOJXOJA, 4YTO CTUMYJIMpPYeT YdYallerocss K YBEJIWYEHHIO MOTPeOHOCTH B
UHAWBUIYAIIbHOM, MHTEJIEKTYaJlbHOM M  TO3HABaTeNbHOW  JIEATEIBHOCTH M PA3BUTUIO  HAy4YHO-
HCCIIeIOBAaTEeNIbCKUX HaBBIKOB. [Iporpamma craHeT BOCTpPeOOBAaHHOW B MEPBYIO Ouepelb IIKOJIbHUKAMHU,
KOTOpbIE MMEIOT CTOMKHUH HMHTEPEC U COOTBETCTBYIOIIYID MOTHMBALIMIO K M3YYEHHIO NPEAMETOB €CTECTBEHHO-
Hay4YyHOTO LIMKJIA, ECTECTBEHHBIM HAayKaM U TEXHOJIOTHSIM.

B moapocTtkoBOM BO3pacTe ydamuecs MPOSBISIOT CBOIO 3aMHTEPECOBAHHOCTh B TOM WM MHOW 0ONACTH
3HAHWM, HAYYHOM HAINpaBIEHUU WM TPOPECCHOHATBHONU AESITeNbHOCTU. TakuMm 00pa3oM MPOUCXOAUT
(dhopMHpOBaHHE TO3HABATETHLHOW M MPO(ECCHOHAIBHON COCTaBISIONIEH JTMYHOCTH, TIOMOTAeT ydalieMycs B
ompeeNieHuu OYyAyIIero >XU3HEHHOTO MyTH U B MPO(EecCHOHATLHOM BBIOOpE TOCIE OKOHYAHUS IIKOJIBI.



[ToroGHOTO poAa 3aMHTEPECOBAHHOCTh CTUMYJIUPYET MOCTOSIHHOE KeJaHHE IIKOJbHUKA K IMO3HAHUIO HOBOTO,
PaCIIUPEHUI0 U YIIIYOJCHHIO COOTBETCTBYIOIIUX 3HAHMM, W MOJYYEHHIO HOBBIX B TOM YHCIIE MPAKTUYECKUX
HAaBBIKOB, a TAK)KE€ MOTHBHPYET yJalerocsi Ha Npo(QOpHEHTAIHIO.

Ilexarornyeckas mesaecoo0pa3sHOCTb MPOrpaMm
[lenaroruueckas 1enecoodpasHOCTh ATOM MPOTPaMMBbI 3aKJII0YAETCS B TOM, YTO OHA SBIISICTCS EJIOCTHON U

HENPEPHIBHOW B TEYCHUHU BCETO Ipoliecca 00ydeHHs 1 MO3BOJISIET IIKOJIBHUKY LIar 3a IIaroM packpbiBaTh B ceOe
TBOPUECKHE BO3MOXHOCTM M CaMOpealu30BaThCsi B coBpeMeHHOM Mupe. llpoBenenne u o0OpaboTka
9KCIEPUMEHTAJbHBIX PpE3YyNbTaTOB KaXIOW 3amaun (opMupyeT OOIIyl0 KapTUHY MHUPONOHUMAHUS U
CIOCOOCTBYET Pa3BUTHIO HAYYHOTO CIIOCO0A MBIIIJICHHUS.

Lear mporpammbl: GopMUpOBaAHUE LEJOCTHOM  KapTHHBI HU3y4YaeMbIX [IPUPOIHBIX
SIBJICHUH, OCBOEHHE DJIEMEHTOB HCCIIEIOBATENILCKON JIEATEIbHOCTH, O3HAKOMJIEHHE C METOJUKAaMU 00pabOoTKH
JKCIIEPUMEHTANILHBIX PE3YJIbTaTOB C HCIOJIb30BaHUEM IM(GPOBOM 00pa3oBaTeNbHON Cpeapl, MOATOTOBKA
oOyJarommxcsi K Y4acTUi0O B KOH(pepeHIUsx ¢ (ecTUBAIAX, OJHMMIHNAAAX E€CTECTBEHHO- HaydyHOU
HaIpaBJIEHHOCTH.

3agauu J0ONOTHUTEIBLHOI 0011Iepa3BUBalOLIeil MIPOrpaMMBbl:

Oébpazoeamenvuvie:

- (hopMUpOBaHNE COBPEMEHHOI'0 TEOPETUIECKOTO YPOBHS 3HAHUK;

- 3HAKOMCTBO C JJaOOpaTOPHBIM 000pYIOBaHUEM;

- popMHpOBaHNE HABBIKOB OBJIaJICHUE IPHEMAMH HCCIIE0BATEIBCKOM AESITEBHOCTH;

- YMCHHE aHAJIM3UPOBATh IKCICPUMEHTAIBHBIC JaHHBIE M WX TPEJACTABICHUE B TpaUUYecKOM WM APYroM
CHUMBOJIBHOM BUJIE;

- (dopmupoBaHHEe HaBbIka pabOTBl CO  CHEIHAIM3UPOBAHHBIMU  KOMIBIOTEPHBIMH  MPOrpaMMaMu,
abopaTOpHBIM  000PYIOBAaHUEM, TEXHUYECKUMH YCTPOWCTBaAMHU, OWOJMOTEYHBIMH (OHIAMU W HMHBIMHU
pecypcamu, ¢ KOTOPBIMH MOXET OBITh CBsSI3aHa MPOEKTHO- HCCIEA0BATEIbCKAs ACITEIbHOCTD IKOJIBHUKA;

- (opmupoBaHHE  HaBBIKOB  HCCIIEIOBATEIIbCKOM  AEATEIBHOCTH IO  MpEAMETaM  eCTECTBEHHO-
MaTeMaTHYeCKOro LHKKIA B MpoLiecce aHalln3a U 00pabOTKU SKCIIEPUMEHTABHBIX JAHHBIX Ui 0O0CHOBAHUS U
apryMeHTallMU PallMOHAIBHOCTH JIETEIIbHOCTH B paMKaxX MPOEKTHON AeATeIbHOCTH.

Pazeusarowue:

- CIIOCOOCTBOBATh PA3BUTHIO  TBOPYECKHX CIIOCOOHOCTEH KaXKI0TO peOeHKa Ha OCHOBE JIMYHOCTHO-
OPHEHTHUPOBAHHOTO TOIX0/1a;

- Pa3BUTh UHTEPEC K OUOJIOTHH;

- pa3BUTHE TBOPYECKOTO MOTEHIMAIA U CAMOCTOSITEIbHOCTU B PAMKaX MUHU-TPYIIIIHI,

- pa3BuTHE NMCUX0(U3UUECKUX  KadyecTB, OOydaroIIUXCs: TNaMsATh, BHUMAaHHE, AaHAJUTUYECKUE
CIIOCOOHOCTH, KOHIICHTPALIWIO U T.]I.

- pa3BUTHE HaBbIKAa CaMOCTOSITEILHOIO PEIICHUsI aKTYyallbHbIX MCCIEI0BATEIbCKUX MM MPAKTUYECKUX 3a/ad,
BKJIIOUAIONIETO B ce0s yMEHUE BUICTh M aHATU3UPOBATh MPOOJIEMbI, HYKIAIOIIUECS B PEIICHUU, YMEHHUE
JeTaTbHO TpOpadaThiBaTh U PEANHU30BBIBATH CIIOCOOBI pabOThl ¢ HUMH, YMEHHE IJIAHHUPOBATh COOCTBEHHYIO
paboTy U caMOCTOSITETHHO KOHTPOJIUPOBATH CBOE MPOJIBIKEHUE K JKETTAEMOMY Pe3yIIbTaTy.

Bocnumamenvnuie:

- (hopMHpOBaHNE OTBETCTBEHHOTO IOJIX0/a K PELICHUIO HKCIIEPUMEHTAIbHBIX XUMHUECKUX 3a71a4;

- (hopMUpoBaHNE HABBIKOB KOMMYHUKAIIMH CPEIU YUaCTHHUKOB IPOIPaMMBbI;

- (hopMupoBaHKE HaBbIKA YBAKUTEITLHOTO OTHOLIEHUS K YY)KUM B3IJI]1aM U UjiesiM, 0(popMIIeHHBIM BpaboTax
JPYTUX JIOJIEH, PYruX aBTOPOB — BIIa/1ENbLIEB HHTEUIEKTYaIbHONW COOCTBEHHOCTH;

- (hopMHpOBaHKE HABBIKA ITyOJUYHOTO BBICTYIUICHUS Tepe]] O0JIBIION ayIuTOpHel, apryMeHTHPOBaHUAH
OTCTauBaHHUs CBOEH TOUKH 3pEHHs], OTBETOB Ha BOIIPOCHI CBEPCTHUKOB U B3POCIIBIX, YOSXKICHUS APYTHX B CBOEH
MIPaBOTE, MPOJABIKEHHUS CBOUX HJIEH;

- (hopMHpOBaHNE HABBIKOB KOMAH/HOM PabOTHI.

Bo3spact nereii, ydyacTBYIOIIUX B peaju3anuu nporpammsl: 11-15 ger

Cpoxu peanuzanuu nporpammbl: [Iporpamma paccuntana Ha 34 akaJeMHUYECKHX Yaca.



®opMbI 00yUYeHHS:

- Oecenbl (BOMPOCHO-OTBETHBIM METOJI aKTUBHOTO B3aUMOJICHCTBHUS IMeAarora u o0y4aronmxcs Ha

3aHATHUSX, UCIIOJIB3YETCSI B TEOPETUUIECKOM YacTH 3aHATHS);

- 3aIlUTa TMPAKTHYECKOW paboThl (HMCIOJB3YyeTCS Ha TBOPYECKUX OTUYETaxX, PeCTUBAIAX,KOHKYpCaX, KaK

UTOT MPOJIeIaHHOM paboThI);

- MPAKTUYECKHE 3aHATHUS (IPOBOJATCS MOCIE U3YyYCHHS] TEOPETUYECKUX OCHOB C LEIbI0 COOPKUYCTAHOBOK M

0TpabOTKH Pe3yNbTaTOB IKCIIEPUMEHTAIBHBIX UCCIICOBAHUIN);

- HaOmoJeHne (MPUMEHSETCS MPU U3YUYEeHHH KaKoTo-JIM00 00BEeKTa, MPEAMETOB, TPUPOTHBIXSIBICHUH);
Sarstust OyayT mpoBoauTcs Ha Oase lleHTpa oOpa3zoBaHus HMUQPPOBOTO W TYMAHHTAPHOTO MPOdHIIeiH

«Touka pocray, CO3AAHHOTO B MENAX Pa3BUTUA M PEAIM3ALUN OCHOBHBIX M JOTIOJHUTEIBHBIX

0011e00pa30BaTeNbHBIX MPOrpaMM IU(PPOBOrO, €CTECTBEHHOIO TyMaHUTApHOTO mpoduiei, GpopMupoBaHUS

COLIMAIBHOM KYJIBTYPBI, TIPOCKTHOM JEATEILHOCTH, HAPABICHHON HE TOJBKO HA pacIIMpeHNe TO3HABATEIbHBIX

WHTEPECOB IIKOJFHUKOB, HO M Ha CTUMYJIMPOBAaHWE AaKTUBHOCTH, WHUIMATUBBI M HCCIIEIOBATEIbCKON

NESTETHHOCTH 00yJaIOIUXCSl.

@ opMBbI OPraHu3alUH AeSITETbHOCTH 00YYAIOLIUXCS:

1. 3aHATHS KOJUIEKTUBHBIE, HHIMBHUIyaTbHO-TPYIIIOBEIE, MEXYPOBHEBBIC (3aHSATHS JJISl BOCIUTAHHUKOB,
OCBOMBIIIMX WJIM OCBAaMBAIOIINX HAYAJIbHBIE YPOBHHU MPOTPAMMBI, TIPOBOST BOCITUTAHHUKHI, OCBOUBIIHE OoJiee
BBICOKHI YPOBEHb).

2. UnmuBuayansHast paboTa qeTeld, mpearoiaraonias CaMOCTOSITEBHBIA MOUCK PA3IMIHBIX PECYPCOB IS
pemIeHus 3a1aq:

* yueOHO-MeToAnYeCKUX (0Oyyaronye nporpaMmsl, yaeOHbIe, METOAUYECKHE TOCOOUS U T.11.);

* MaTepHaAIbHO-TEXHUYECKUX (JIEKTPOHHBIE UCTOYHUKH HUH(OPMALIUN);

* COIMAJIBHBIX (KOHCYIBTAIINH CIICIIHATUCTOB, OOIIEHNE CO CTAPIICKIACCHUKAMH, CBEPCTHUKAMH, POJAUTEISIMA).
3. YuacTue B BRICTaBKax, KOHKypcaX, COPEBHOBAHHSX PA3IMYHOTO YPOBHSI.

Pesxum 3aHSITHII OCHOBBIBAETCS Ha CAHMTAPHO-3IHIEMHOJOTUUECKUX MpaBWiax M HopMmaruBax 2.4.4.1251-03:
TPYIIOBBIC 3aHATHS IPOBOATCS B OYAHUYIHBIC THH

Jost 4 rpynm:
5 xmacc - 1 3amsaTue B Hegemo, 45muH. 6 knacc - 1 3angaTue B Hemenmo, 45MuH 7 Kiacc - 1 3aHATHE B HENEINIO,

45mun 8 ximacce - 1 3anarue B Heaemro, 45muH.9 kiace -1 3aHdaTHe B Henelro, 45MuH.

[TpoBOAsATCS MHAMBUAYATBHO - TPYIIIOBBIE 3aHATHS 1O PACIIHCAHUIO.

Jlnst  co3maHust KOMQOPTHOTO TICMXOJOTHYECKOTO KJIMMara Ha 3aHATUSAX TPUMEHSIIOTCS — CIICIYIOIINE
MearOTHYECKUe MPUEMBI: CO3JIaHUE CHUTYAIlMU ycIiexa, MopajbHas MOJJEp)KKa, 0J00peHue,

[I0XBalia, MOOIIPEeHHe, JOBEpHUE, J0OpoKeIaTeIbHO-TpeboBaTeIbHas MaHepa.
Oxunaembie pe3yJbTaThl:

JInyHOCTHBIE pe3yJIbTAThI:

B cgepe epasicoanckoco eocnumanus: TOTOBHOCTb K KOHCTPYKTUBHOW COBMECTHOM NESTENBHOCTU MPH
BBITIOJIHEHUH UCCIIEIOBAHUIN U MPOEKTOB, CTPEMJICHHE K B3aUMOIIOHUMAHHIO M B3aMMOIIOMOIITH.

B cghepe nampuomuuecxkoeo 6ocnumarnus: oOTHOIIEHUE K OMOJIOTUM KaK K BaKHOM COCTaBJISIONICH KyIbTYpHI,
TOPAOCTH 32 BKJIAJ POCCUMCKHUX M COBETCKUX YUCHBIX B Pa3BUTHE MUPOBO OMOJIOTUYECKOI HAYKH.

B cghepe oyxosno-npascmeennozo 6ocnumanus: TOTOBHOCTh OLIEHUBAThH MOBEIECHUE U TOCTYNKH C TO3HUIIHH
HPABCTBEHHBIX HOPM M HOPM DKOJIOTHYECKOW KyIbTYpbl; MOHWMaHWE 3HAYMMOCTH HPABCTBEHHOTO AacCIeKTa
NEeSITENFHOCTH YEJIOBEKa B METUIIUHE U OMOJIOTHH.

B cgpepe scmemuueckoco eocnumarnusa: TOHUMAHHE POJM OHOJOTUM B (OPMHUPOBAHUU ICTETHUECKOU
KYJIBTYpPbI TUYHOCTH.

B cghepe usuueckozo socnumanus, gpopmuposanus Kyibmypsi 300p08bsi U IMOYUOHANLHOO ONA2ONONYHUA!
OTBETCTBEHHOE OTHOLICHUE K CBOEMY 3JI0POBBIO M YCTaHOBKA Ha 370POBBIN 00pa3 yKU3HHM (3710pOBOE MUTAHMHE,
coOroficHne TUTHEHHYECKUX TPaBHI M HOPM, COATaHCHPOBAHHBIM PEXKHUM 3aHATUNA M OTHbIXA, PeryispHas
¢usnueckass aKkTUBHOCTH); OCO3HAHHE IMIOCIEJACTBHUI M HENpUATHE BPEAHBIX NPHUBBIYEK (ymOTpeOieHue
QJIKOTOJIsI, HAPKOTHKOB, KypeHHe) M WHBIX (opMm Bpeda s (U3HUECKOTO M ICUXHYECKOTO 3I0POBbS;
coOto/IeHne TMpaBUJl OE30MAaCHOCTH, B TOM 4YHCIE HaBBIKM O€30MacHOTrO MOBEJICHHsS B NPHUPOJHON Cpene;



c(OpPMHPOBAHHOCTh HaBbIKA peIeKCHH, YIIPABICHUE COOCTBEHHBIM SMOLIMOHATIBHBIM COCTOSTHHEM.

B cghepe mpyoosozo 6ocnumanus: akKTUBHOE ydacTHE B PEUICHWU MPAKTUYECKUX 337134 (B paMKaX CEMbH,
IIKOJIBI, TOPOJa, Kpas) OHMOJOTMYECKOM M SKOJIOTWYECKOM HANpaBICHHOCTH, WHTEPEC K IMPAKTHYECKOMY
M3YUYEHHIO POo(eccuil, CBA3aHHBIX C OMOJIOTHEH.

B cgepe sxonocuneckozco eocnumanus; OpueHTAMs HA IPUMEHEHHE OMOJIOTUYECKUX 3HAHUHM NPU peIIeHUH
3aa4d B 00J1aCTH OKpYKaIOIIeH Cpesibl; 0CO3HAHHUE SKOJIOTUYECKUX MPOOJIEM U IMyTel UX PelIeHUs; TOTOBHOCTh
K YYaCTHIO B IPAKTUUECKON JESITENHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH.

B cgepe nonumanus yemnHocmu HayyHo2o nO3HAHUA: OPUEHTAIMS HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX
MIPEJICTaBICHU 00 OCHOBHBIX OMOJOTMYECKHUX 3aKOHOMEPHOCTSX, B3aUMOCBS3SX UE€IOBEKa C IMPUPOJHON M
COLIMAJIBHOW Cpelol; MOHUMAHUE POJM OMOJIOrMYECKON HayKH B (POPMUPOBAHMU HAYYHOTO MHUPOBO33PEHUS;
pa3BUTHE HAy4yHOU JHOOO03HATEIBHOCTH, MHTEpECAa K OHOJIOTMYECKON Hayke, HaBBIKOB HCCIIEOBATENbCKON
JEeSITEIbHOCTH.

B cipepe adanmayuu x usmensrowumcs ycio8uam coyuanbHou U NpuUpooHoli cpeodbl. aeKBaTHAs OLIEHKa
M3MEHSIIOIIMNXCS YCIIOBUM; MPUHATHE pelieHus (MHAMBUIyaJbHOE, B IPYIIE) B U3MEHSIOIINXCS YCIOBUAX Ha
OCHOBAaHUU aHajM3a OMOJOTHYECKOW MH(OpMAINK; TUIaHWHPOBAHHE JIEHCTBUN B HOBOM CHUTyallUH Ha
OCHOBAHUU 3HAHUM OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

MeranpeamMeTHble pe3yJibTaThI:
B cghepe oenadenus ynusepcanvhvimu yuyeOHbIMU NO3HABAMENbHbIMU Oelicmseusmu. ba3oBble JIOTMYECKHE
IEUCTBHSL:
® BBISBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH OMOJIOTHYECKUX OOBEKTOB (SBIICHUN);

® YCTaHaBIMBAaTh CYIICCTBEHHBIH TpU3HAK KIacCU(UKAIMU OHUOJOTHIECKUX OOBEKTOB (SIBJICHUH,
MPOIIECCOB), OCHOBAHUS JIsl 0000IIEHNS U CPaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

® ¢ Y4eTOM IMpPEeAyoKeHHOW OHOJIOTMYECKOH 3a7aud BBIABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B
paccMmarpuBaeMbIX (hakTax U HaOMIOJEHUSX; MPeaiaraTb KpUTEPUU Ui BBISIBICHHS 3aKOHOMEPHOCTEH
Y MIPOTUBOPEUHIA;

® BBIABIATH JeUIUTH HHOOPMAITUH, JAaHHBIX, HEOOXOIUMBIX JIJISl PEIICHHS TIOCTABJICHHON 3a/1a4u;

® BBIIBIATH NPHUYHMHHO-CIICACTBCHHBIC CBs3M IIPU H3YUYCHUU OMOJIOTUYECKHUX SBJICHHH U IMpONLECCOB;
ACJIaTh BbIBOJbI C UCIIOJB30BAHUEM JACAYKTUBHBIX WU MHAYKTHBHBIX YMOSaKHIO‘IeHI/Iﬁ, YMOSaKJ'II-O‘IeHI/Iﬁ
110 aHaJIOT'uH, (bOpMy.]'IPIpOBaTB THIIOTE3bI O B3aUMOCBA3AX,

®  CaMOCTOSATENBHO BHIOMPATh CIIOCOO pelIeHHs yUeOHOH OMOJIOTHYECKOH 3a/1aun (CpaBHUBATh HECKOJIBKO
BapHAHTOB pEIICHHUS, BHIOMPATh HamOoJiee MOIXOMANIMA C y4ETOM CaMOCTOSTENBHO BBIICICHHBIX
KPUTEPHUEB).
basoBbie uccnenoBareabcKe IeWCTBUS:

® JICIIOJIb30BaTh BOIIPOCHI KaK HCCIIEIOBATEIHLCKUI HHCTPYMCHT IIO3HAHUS;

L4 q)OpMyJ'II/IpOBaTB BOIIPOCHI, (1)I/IKCpr}OIJ_[I/Ie pa3pbiB MCKAY PCAJIbHBIM M KCJIATCIBbHBIM COCTOSHUCM
CUTYyaluu, O6’beKTa, " CaMOCTOATCIIBHO YCTAaHABJINBATH HCKOMOC U JaHHOC;

L4 q)OpMI/IpOBaTB THUIIOTE3Y 00 MCTHHHOCTH COOCTBEHHBIX CY)K,HGHHﬁ, APTYMCHTHUPOBATH CBOIO IMO3UIHUIO,
MHCHHC,

® [IPOBOJUTH MO CaMOCTOSTEILHO COCTABJICHHOMY IUIaHY HAOJIOACHUE, HECIOXKHBIH OHOJIOTHYECKUi
HKCTIIEPUMEHT, HEOOJIbIIOE MCCIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH OMOIOrHYeckoro oObekTa
(mpouecca) u3y4eHus,

® [IPUYMHHO-CJICACTBCHHBIX CBSI3€H M 3aBUCUMOCTEH OMOJIOTHYCCKHX 00BEKTOB MCIKAY CO60ﬁ;

® OICHMBATh HAa NPHUMEHHUMOCTb M JTOCTOBECPHOCTh I/IH(1)OpMaLII/IIO, MOJIYYCHHYIO B XOJC Ha6J'IIOI[eHI/I$I n
OKCIICPUMCHTA,

®  CaMOCTOSATENBHO (OPMYITUPOBATH OOOOIIEHUS M BBIBOJIBI IO PE3yabTaTaM MPOBEASHHOTO HAOIIOACHUS,
OKCIICPUMEHTA, BJAJCTh HMHCTPYMEHTAMH OIICHKH JIOCTOBEPHOCTH TIOJIyYCHHBIX BBIBOJOB U
0000IIIEHMHI;

® [IPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIIee Pa3BUTHE OMOJIOTHYECKHX MPOIECCOB M MX MOCICICTBUS B

AHAJIOTUYHBIX WM CXOAHLIX CUTYyAllUAX, @ TaKKC BbIABUT'AaTh ITPCAIIOJIOKCHUA 00 ux Pa3BHUTHHU B HOBBIX
YCJIOBHUAX U KOHTCKCTAX.



PaGota ¢ nuadopmarnueii:

NPUMEHSTh Pa3IUYHbIE METOJbl, MHCTPYMEHTBHl M 3alpoChl MpPHU MOUCKE M OTOOpe OHOIOTHMYECKON
nHGOpPMAIUY WK TaHHBIX U3 UCTOYHUKOB C YYETOM MPEATIOKEHHON yueOHOI OHOIOTHYECKOH 3a/1auu;

BBIOMPATh, aHAIM3UPOBATH, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH OMOJIOTHMUYECKYI0 MH(OPMAIIIO
Pa3NUYHBIX BUIOB U (POPM IPEICTABICHHUS;

HAaxOJIUTh CXO/IHbIEC aPTYMEHTHI (IIOITBEPKAAIOIINE HIIM OMTPOBEPTAIOIINE OJAHY UTY K€ UACI0, BEPCHUIO)
B Pa3IMYHBIX UHPOPMAITMOHHBIX HCTOYHUKAX;

CaMOCTOSITEJIbHO BbIOMpaTh ONTUMAaNbHYIO (OPMY IpeICTaBiICHUs MHPOPMALUU U WILTIOCTPUPOBATH
pelaeMble 3a/1a9i HeCJIOKHBIMU CXeMaMH, THarpaMMaMi, HHOU TpaguKoil M MX KOMOMHALIUSIMH,

OILICHUBATh HAJACKHOCTh OMOJOTHYECKOW MH(POPMAIH 10 KPUTEPHUSIM, MPEUIOKEHHBIM YUUTEIIEM HITH
cOpMYIMPOBAHHBIM CAMOCTOSTENIEHO;

3aIIOMUHATh U CHCTEMAaTU3UPOBATH OMOJIOTHYSCKYI0 HH(POPMAITHIO.

B cghepe osnadenus ynusepcanvhvimu yueOHbIMU KOMMYHUKAMUSHLIMU OetCMEUIMU
OO01enune:

BOCIIPUHUMATh U (POPMYIIMPOBATh CYXK/IECHHUS, BBIPAXKaTh SMOLIMU B IIPOIIECCE BHITIOJIHEHUS
MPaKTUYECKUX U TAaOOPaTOPHBIX padoT;

BBIpa)KaTh ce0s (CBOIO TOUKY 3pEHHSI) B YCTHBIX U MUCbMEHHBIX TEKCTaX;

pacrno3HaBaTh HeBepOaibHbIE CPEACTBA OOIIEHMS], IOHUMAaTh 3HAYEHHE COLIMAJIbHBIX 3HAKOB, 3HATH U
pacrno3HaBaTh NPEANOChUIKH KOH(MIUKTHBIX CUTYallMi U cMATYaTh KOH(QIUKTBI, BECTH NIEPETOBOPHI;
MMOHUMAaTh HAMEPEHUS JAPYruX, MPOSBIATh YBAKUTEIHHOE OTHOIIEHHWE K COOECeHHUKY U B
KOPPEKTHOH opMe GOpMYIHPOBATH CBOU BO3PAKEHUS;

B XOJI¢ JWajora W/WIM JAWCKYCCHUHM 3aJIaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOW OHOJIOTHYECKOM
TEMbl W BBICKA3bIBATh WJICH, HAICJICHHBIC HA pEIICHUE OWOJIOTHMYECKOW 3adadyd W TOJICpKaHHUEe
0J1aro’KeIaTeIbHOCTH OOIICHNS;

COTIOCTABJISITH CBOM CYXKJICHUS C CY)KJICHUSMH JPYTUX YYACTHUKOB JHMAJIOTa, OOHAPY)KUBATh Pa3IAIMS
M CXOJCTBO ITO3UIINH;

MyOJIMYHO TPEACTABIATH PE3YJIbTaThl BBINOJHEHHOTO OHOJOTHYECKOrO OMbITa (IKCIEPUMEHTA,
UCCIIeIOBAHUS, IPOEKTA);

CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4E€TOM 3aJad IMPEe3eHTAluu U 0coOeHHOCTel
ayTUTOPUU U B COOTBETCTBHUHM C HUM COCTaBJIATH YCTHBIE M MHCbMEHHBIE TEKCTHI C MCIIOIb30BaHUEM
WJUTIOCTPATUBHBIX MaTepUasoB.

CoBMecTHAaS IeITEILHOCTD (COTDVHHI/ILICCTBO)Z

MOHUMATh U HUCMOJb30BaTh MPEUMYIIECTBA KOMaHIHOM W HHAWBUIYATbHOM pabOTBHl MpPU pPELICHUH
KOHKPETHOM OHOJOrn4eckoil mpobiemMbl, 0O0OCHOBBIBATH HEOOXOIUMOCTh MPUMEHEHHsI TPYIIIOBBIX
(dhopM B3aUMOJICHCTBUS IIPU PEIICHUU OCTABICHHON yuyeOHOM 3a1auu;

INpUHUMATb LCJIb COBMECTHOM JACATCIIbHOCTHU, KOJUJICKTHUBHO CTPOHUTH ,HCI>'ICTBI/I$I o ee¢ JOCTHXKCHUIO:
pacipeacisaTh poJid, 10roBapuBaTbhCA, 06CY)K,Z[3TL IIpoueccc u pe3YHBTaTCOBMeCTHOﬁ pa6OTBI;

YMCThb O606IJ.I&TB MHCHHUA HCECKOJIBKHX n}oz[eﬁ, MIpoABJIATE TOTOBHOCTHL PYKOBOIWTDH, BBIIIOJIHATDH
MOopYy4YCHH:, IIOTIYNHATHCA,

TUTAHUPOBATh OPTaHU3ALUI0 COBMECTHOM pabOThI, ONPENENIATh CBOK POJIb (C YUETOM MPEANOYTCHUH U
BO3MOJKHOCTEH BCEX YYaCTHHUKOB B3aMMOJICHCTBHSI), PACIIPENCIIATh 3a7a4ll MY WICHAMH KOMaH/IbI,
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (0OCYKICHHS, OOMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
WHBIC);

BBIIIOJIHATE CBOIO YaCTb paGOTLI, JOCTHUTaTh KAYCCTBCHHOI'O pE3yjibTaTa IO CBOCMY HAIPABJICHUIO U
KOOPAUHHUPOBATH CBOU JIENCTBHUS C APYTrUMU YJICHAMU KOMAHbI;

OIICHUBATh KAueCTBO CBOEro BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSTEIHHO
chOpMyTUPOBAHHBIM YYaCTHUKAMH B3aWMOICHCTBUS; CPABHUBATh PE3yNbTAThl C UCXOAHOU 3a1aveld u
BKJIaJ] KaXJOrO YjeHa KOMaHJbl B JOCTHKEHHE PEe3yIbTaTOB, pa3leiisiTh cepy OTBETCTBEHHOCTU U
MPOSIBISATH TOTOBHOCTH K MPEAOCTABICHUIO OTUYETA MEpPE] TPYIIION;



® OBIAJECTh CHUCTEMOM YHHMBEpPCAJIbHBIX KOMMYHUKAaTHBHBIX JCUCTBUI, KOTOpas oOecrednBaeT

c(OPMHUPOBAHHOCTH COLMATBHBIX HABBIKOB U AMOIIMOHAILHOTO UHTEJIEKTA IIKOJILHUKOB.
B ceepe oenadenus  ynusepcanbHoiMu  y4eOHbIMU  pe2YNAMUGHBIMU oeticmeusmu.
Camoopranusanus:

® BBHIIBIATH NPOOJIEMBI JUISI pEIICHHS B KU3HEHHBIX U YUEOHBIX CHUTYAIMsIX, UCIIONb3Ysl OMOJIOTHYECKUE
3HAHUS;

® OpHEHTHPOBATHCS B PA3IMYHBIX MOAXO0/AX MPUHATHUS pelieHUH (MHAUBUIYaIbHOE, IPUHATUE PELICHUS
B IpyIIie, IPUHITHE PELLICHUH IPyNIoil);

® CaMOCTOSATEIbHO COCTAaBJIATH AITOPUTM PELICHMS 3aJaud (MJIM €ro 4acTh), BBIOMPATh CIOCO0 pelieHus

yueOHON OHMOJIOTHYECKON 3a7ayll C y4eTOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh NIPEAJIAraeMble BApUAHTHI PEUICHU;

COCTaBJIATh IUIaH JEMCTBUH (IJIaH peann3allid HAMEYEHHOTO aJlrOpuTMa peIIeHHs), KOPPEeKTUPOBATh
MPEJIOKEHHBIN aIrOPUTM C YYETOM TIOJYyYeHUS] HOBBIX OWOJOTHYECKHUX 3HAHUN 00 H3ydyaeMoM
OMOJIOTMYECKOM OOBEKTE;

JieNnaTh BHIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHHE.

CaMoKOHTPOJIB (pedIekcus):

BJIAJIETh CIOCOOAMHU CAMOKOHTPOJIsl, CAMOMOTHBALIUH U pedUIeKCuH;
JlaBaTh aJIEKBATHYIO OLIEHKY CUTYallUU U TIpeyIaraTh IjIaH e¢ U3MEHEHUS;

YYUTHIBaTh KOHTEKCT M MPEABUACTh TPYAHOCTH, KOTOPHIC MOTYT BO3HUKHYTH IPH PEIICHUH
y4eOHOW OMOJIOTMYECKOM 3a1auu, aJanTHPOBATh PEIICHUE K MEHSIFOIIUMCS 00CTOSATEIHCTBAM;

OOBSACHATh NMPUYMHBI JTOCTHXKEHUS (HEJOCTUKEHUS) PE3ylbTaTOB AESITEIbHOCTHU, TaBAThOIICHKY
MIPHUOOPETEHHOMY OIBITY, YMETh HaXOAUTh MO3UTUBHOE B MMPOU3OLIEAIIEH CUTYallUH;

BHOCUTH KOPPEKTHUBBI B JESITEILHOCTh HA OCHOBE HOBBIX 00OCTOSTENHCTB, N3MEHUBIINXCACUTYAIIHH,
YCTaHOBJIEHHBIX OLUIMOOK, BO3HUKIINX TPYIHOCTEH;

OL€HUBATb COOTBETCTBUC pPE3yjIbTaTa MNOCIU U YCJ'IOBI/ISIM.BMOHI/IOHaHBHHﬁ HWHTCIJICKT.

pasnuyath, Ha3bIBaTh U YIPABIATH COOCTBEHHBIMH AMOLMSMHU U 3MOLMSIMUAPYTHUX;
BBISIBIISITh U QHAIM3UPOBATH IPUYHUHBI SMOILIHIA;

CTaBUTh ce0sl HA MECTO JIPYrOro 4esJoBeKa, IOHUMAaTh MOTHUBBI M HAMEPEHHUS IPYroro;
PEryupoBaTh CrIocO0 BHIPAKEHUS IMOLIUH.

[Ipunste ceds u qpyrux;

OCO3HAHHO OTHOCHUTKCS K APYrOMY YEJIOBEKY, €T0 MHEHHUIO;

MIPU3HABATh CBOEC IIPABO Ha OIIMOKY U TaKOe ke MPaBo JPYroro;

OTKPBITOCTh ce0e U IPYTUM;

OCO3HaBaTh HEBO3MO>KHOCTb KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJACTh CHCTEMOM YHUBCPCAJIIBHBIX y‘le6HHX PETYISITUBHBIX HeﬁCTBHﬁ, KOTOpas o0ecreynBaeT
q)OpMI/IpOBaHI/IC CMBICJIOBBIX YCTAHOBOK JIMYHOCTU (BHYTpeHHHH IIO3UI A J'II/I‘{HOCTI/I), U KHU3HCHHBIX
HAaBBIKOB JINYHOCTHU (ynpaBneHHﬂ CO60ﬁ, CaMOI[I/ICI_II/IHJ'II/IHLI,YCTOﬁqHBOFO HOBC,I[CHI/IH).

Hpe)lMETHLIe pe3yabTaTbl OCBOCHHS ITPOTpaMMBblL

B no3naBaTenbHOM (MHTEIIEKTYaIbHOM) chepe:

- ano6peTeHHe OIIbITa HMCIIOJIB30BaHUA MCTOIOB OHOJIOrHMYECKOM HaykKhn C 1CJIbIO H3YUCHUS

OMOJIOTHYECKUX 06’beKTOB, SIBIICHUN U IMpOLECCCOB: Ha6J'IIO,Z[eHI/IC, ONMHMCaHUC, MPOBCACHUC HECIOKHBIX

OMOJIOTUYECKUX OIBITOB W SKCHEPUMEHTOB, B TOM YHCIE C HCIOJIb30BAHMEM AHAJIOTOBBIX M IM(POBBIX
OMOJIOTUYECKUX IPUOOPOB U HHCTPYMEHTOB;

q)OpMI/IpOBaHI/IC YMCHUA HHTCTPpHUPOBATH OMOJIOTMYECKUE 3HAHUSA CO 3HAHUSAMHU W3 ApYyrux y‘-IC6HBIX

npeaMeToB ((pU3MKH, XUMUH, TeoTrpadyu, HICTOPUH, OOLIECTBO3HAHMS U T. 11.);

(I)OpMI/IpOBaHI/IC YMeHI/Iﬁ peuiarb y‘-IC6HBIe 3agadn OHOJIOTHYECKOTO COACPIKaHNA, BBIABIIATH IPUYNUHHO-

CJICACTBCHHBIC CBA3U, IMPOBOANUTL KAUCCTBCHHBIC U KOJIMYCCTBCHHLBIC PACUCTHI, ACIaTh BHIBOAbI HA OCHOBAHHUU



MOJIYYCHHBIX PC3YJIbTATOB,

— (dopmupoBaHue yMeHHs TUTAHHPOBATh Y4eOHOE HCCIEIOBAHME WM IMPOCKTHYIO padoOTy C Yy4eToM
MOCTaBIICHHON Menu: (OpMyIUpOBaTh MpoOIeMy, THIOTE3y W CTaBUTh 33Ja4d HCCICAOBAHHS, BBHIOMPATH
aJICKBaTHO TOCTAaBJICHHOM IEIM METOJbl, JeJIaThb BBIBOABI MO PE3yJbTaTaM HCCICAOBAHUS WM MPOEKTHOU
NS TENBHOCTH;

— ¢QopmupoBanue WHTEpeca K yriayOJIeHHIO OWONOTMYECKUX 3HaHUU (mpennpoduiabHas MOArOTOBKA U
npodeccuoHanbHasi OPUEHTAMS) U BBHIOOPY OMOJOTMHMKAaK MPOQWIBHOTO MpEeaMeTa Ha CTYIEHH CPETHEro
MOJIHOTO 0Opa3oBaHus It Oyaymied mpodeccnoHATbHON NeATEHbHOCTH, B 00JACTH OMOJIOTHH, MEIHUIIMHEI,
3KOJIOTUH, IICUXOJIOTHH, BETEPUHAPUH, CEITbCKOTO X0351CTBA;

— BIIQJICHHWEC HaBBIKAMU paboOTBl ¢ WHPOpPMAIMEH eCTECTBEHHO-HAYYHOTO COJCpXKaHUS,

MPEACTABICHHOM B pa3Hoi (opme (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX, CXeM, T'PaQHUKOB, TUarpaMM, MOJIEIICH,
M300paxKeHuil), KpUTHUECKOT0 aHalln3a UH(POPMALMU U OLIEHKH €€ I0CTOBEPHOCTH;

— yMEHHE UHTErpUpOBaTh OMOJIOTUYECKUE 3HAHUS CO 3HAHUSIMM JAPYTUX YUeOHBIX MPEIMETOB; UHTEPEC K
yrayOneHnio OMOJIOTMYECKUX 3HAaHUM U BbIOOPY OMOJIOrMM Kak MPOQHIBHOTO MPEIMETa Ha YPOBHE CPETHETO
obmrero oOpazoBaHust st Oymaymied MpoeCCHOHATILHON ACSITENIbHOCTH B 00JaCTH OMOJIOTHH, MEIUIIMHBI,
9KOJIOT'MH, BETEPUHAPUH, CEJIbCKOTO X03s5CTBa, MUIIEBOM MPOMBIIIIEHHOCTH, IICUXO0JIOTUHU, UCKYCCTBA, CIIOPTa
- UIMETh YETKUE MPECTABICHUS O MAaTepUAINCTUYECKON CYIITHOCTH T€HOMOB HUBBIX OPIaHU3MOB U PETYIISALHUIO
ux paboThl;

— 13HaHHWE OCHOBHBIX (JAaKTOPOB OKPYXKAIOIIECH CPEIbl, BIUSIONINX HA PA3BUTHE U CYIIECTBOBAHHME YKHUBBIX
OpraHWU3MOB, aJlaNTalli K (GaKTOpaM OKPYKAOIIEH CPeIbl;

— 13HaHHME OCHOBHBIX TOJIXOJI0B OMOTEXHOJIOTHH, UCIIOJH30BAHMS €€ JOCTKCHUN B COBPEMEHHON KU3HU
YeJI0BEeKa, 0COOCHHOCTH MCTIOIb30BaHMSI )KUBBIX OPIraHU3MOB JUIsl IPOU3BOJICTBEHHBIX HYX/ YEJIOBEKa;

— 3HaHWE OCHOBHBIX IOAXOJOB CEJCKIIMH W OMOTEXHOJIOTUW KYJIbTYPHBIX PAaCTCHHH, XapaKTepH30BaTh
TCHETUYECKH MOIU(PHUIIMPOBAHHBIC PACTEHHsI, OINEPHPOBATh TOHATHUSAMH, THOPHIU3AIMs, OTHAJICHHAsS
ruOpuan3aIusi, HWCKYCCTBEHHBIM  OTOOp, TeTepo3uC, TpaHcPopManus, MyTareHe3, TEeHETUYECKOe
pelaKTUPOBAHMUCE;

— TIIOHUMaHHUE MOJEKYISIPHBIX MEXaHHU3MOB peaM3allid HacJleICTBEHHOM HH(OpMalMM U yMEHHE
CBOOOJHO OTEPUPOBATH OCHOBHBIMU MOHATUSIMU MOJIEKYJISIPHON OMOJIOTMM M €€ COBPEMEHHBIX HAIlpaBJICHHI
— I€HOMUKHU, METareHOMUKHU, IPOTEOMUKH;

— 3HaHHE OCHOBHBIX 3a00JIeBaHHUI YCJIOBCKA, MCXaHU3MOB HX Pa3BHUTHA, crnocobax ux JUAarHoCTUKHN H
JICUCHMUS,

- q)OpMI/IpOBaHI/IC YMCEHHUA HCIIOJIb30BATh MTOHSATHUHBIN arraapar U CHUMBOJIMYECKHH SI3BIK I'CHCTHUKU,
I'paMOTHOC HNPHUMCEHCHUC HAYYHBIX TCPMHHOB, HOHHTHﬁ, TeOpHﬁ, 3aKOHOB JIsA 00BIACHEHHUS Ha6JHOI[aCMBIX
OMOJIOTHYECKUX O6L€KTOB, SIBJICHUN U IMpouecCCoB, IIO3BOJIAIOIIUX  3AJIOKUTH (I)YHI[aMeHT HAay4YHOT'O
MHUPOBO33PCHUS.

B nenHocTHO-0OpHUeHTAaIMOHHOM cdepe:
— 3HaHWe, YTO MPUMEHEHHE COBPEMEHHBIX TEXHOJOTUW MOJIEKYISPHOW OHOJOTHUU TO3BOJSET YCHEIIHO

peuiatk TaKHE 3JIO60,HH€BHBI€ HpO6HeMBI, KaK OXpaHa Oprmammeﬁ Cpeabl, COXpaHCHHUC 3I0POBbLA
YCJIOBCKA, KOHTPOJIb U BOCCTAHOBJICHHUEC S3KOCHUCTEM.



YueOHO-TEMaTHYECKHUI IJIaH
MOI[yJ'II) «Kak KMBOTHBIE 1 pacTeHus leI/ICl'[OCﬁﬁJII/IBaIOTCﬂ»(3BOJI]OIII/IOHH3H 3K0.]'IOI"I/IH)

5-6 kJ1accenl

Ne n/m HanmenoBanue pasnena, TeMbI KonmyecTBo yacoB
1 MB&I HccneryeM KUBbIE 0OBEKTHI 6
2 Bnusinue okpyskaroleil cpesibl Ha )KMBbIE€ OPTaHU3Mbl 12
3 B3anMoieficTBHS JKUBBIX OPraHU3MOB 4
4 UYenoBek B )KU3HU PACTEHUN U )KMBOTHBIX ? 6
5 DKOJIOTUYECKHE HUILIU 6
UTOI'O: 34

YueOHO-TEeMaTHUYECKHUI IJIaH

Moayab «OCHOBBI PaCTEHHEBOACTBa» [ KJlace

Ne n/m HanmenoBanue pasniena, TeMbl KomnuecTso
4acoB
1 BBeneHne B paCTEHUEBOICTBO 1
2 ArpOTEeXHUYECKUN IKCIIEPUMEHT 3
3 Ponp XuMH4YECKMX 3JIEMEHTOB B NMHUTAHUM PACTEHUN 10
4 Perynsaropsl pocTa pacTeHui. 3auTa pacTeHni 2
5 BonHas, necuanasi 1 moYBeHHas KyJlbTYyphl, UX 4

IIPUMEHEHHE B BBIPAILIUBAHUH PACTECHUH.
®usnonorus pacTeHUN

6 Kynbrypuble pactenus. COBpEMEHHBIE aCIIEKTHICETEKIHH. 10

7 PacturenbHas IpoayKIus 4

NTOI'O: 34

Y4eOHO-TeMAaTHUYECKHUIH IJIAH
Moayanb «buorexnosiorus» 8 kiaacc
Ne n/m HaumenoBanue paznena, TeMbl KosmuectBo wacos
1 buorexnonorus 2
2 MukpoOuosorus 6
3 DyKapuOTUYECKHE OPTraHU3Mbl B OHOTEXHOJIOTHU 6
(TecHeBbIe TPUOBI, TPOXKIKU, BOJOPOCIIH)
4 HacnencrBennas nadopmanus 4
5 Bupyconorus 3
6 I'eHHas wHXEHEPHs 1 OMOTEXHOJIOTUU 4
7 broTexHOJI0THH B )KHBOTHOBO/ICTBE 4
8 buoTtexHonoruu B pacTeHNEBOICTBE 5
HUTOI'O: 34
Y4eOHO-TeMAaTHUYECKUI NJIAH
Mopayab «MoJjekyasipHble 0CHOBBI (pr3HoJI0ruy 1 papmakoorum» 9 Kiace
Ne m/m HaumenoBanwue pazzaena, TeMbl KomnmuaecTBo yacos

1 ®u3noaoruyecKkass XuMus 10
2 MonexyssipHasi OMOJIOTUs 10
3 ®dapmakoJsorus 14
HUTOI'O: 34




COJIEP)KAHUE KYPCA BHEYPOUYHOM JEATEJILHOCTH

Moayab «Kak KHBOTHble M PpacTeHMsl NPUCHOCAOIUBAIOTCS» (IBOJIONUMOHHAS
IK0JI0rNA)5-6 KiIacesl (34 yaca)
1. Mbot uccnedyem scuevie 00vexmol
CBolicTBa M CTPOEHHE KUBBIX OPraHU3MOB (CTpOeHHE KIeTKU). Bua, ocoOb — opranusm Kak eauHas

cucrema. Ananrtanuu (mpucnocobnenus). [lonstue romeocrasa kuBoro opranuzma. CrocoObl ero
noanepxanusi. Ilonstie BapmatnBHOCTH Tpu3Haka. VMccnmemoBaTenbckue paboThl «Bce nmu (CHHUIIB,
Oenku, 6epe3sl U T.J1.) oquHaKoBbIe? DOTOKBECTY.
Orpannuenns Mopdotorndeckux u pusnonornyeckux amantanuii. [louemy opraHu3Mbl HE CTAaHOBATCS
O0EeCKOHEYHO OOJBIIUMH, MAaJCHbKUMH, BCesimHbIM. Ilpaktmueckass pabora «CocTraBiseM KHHTY
PEKOPAOB PACTEHHI M JKUBOTHBIX HAIIETO Kpasi».

2. Bauanue okpyscaioueil cpeovl Ha JHCUEHLE OP2AHUIMbL

®dakTopsl OKpyXaromend cpenbl (aOMoTHUeckue, OMOTHYECKHEe, aHTpomnoreHHeie). [Ipumepsr
abuoTnyecknx (aKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BIHMSHHE Ha JKU3HEACATEIBHOCTH IKUBBIX
OpPraHu3MOB: TeMIIepaTypa, CBET, BIAXXHOCTb. [Ipaktudeckoe 3ansitie «LIBeT u Temo» (KyOWKH Jibaa
B3BECHUTD, MOJOXKUTh B Hallku lleTpu Ha pasHouBeTHYIO Oymary, yepe3 30 MUHYT B3BECHTHh 3aHOBO —
KTO ObicTpee pactasut). [Ipaktuyeckoe 3aHsTHe «UTO pacTBOpsieTcss B Boae» (dkcnepuMeHT «Kuakuit
nom»). Ilpakruueckoe 3ansitue «/Auddysus Beuects B BoJe (pacTBOPHI)», «JIBHKEHHE pacTBOPOB IO
uBeTky». Ilpaktuueckoe 3amstue «Jleg mmaBaer B Bojae (akicOepru, 3amep3aHue BOJOEMOB)».
[IpakTnueckoe  3ansitue «Jlex mpu  3aMep3aHuu  pacimupsieTcs»  (pa3pylleHHe  KaMHs
(mouBo0OpazoBaHuUE), 3aMepP3aHUE KIETOK).

OcHOBHbBIE 3aKOHOMEPHOCTH MPUCIOCOOJIEHNUS JKUBBIX OPraHU3MOB K aOMOTHYECKUM (aKTopaMm.
[IpucnocobneHnss K OCHOBHBIM a0HMOTHYECKMM (pakTOopaMm: TemmepaTrypa, BIAXKHOCTh W CBeET.
[Ipaktnueckoe 3anarue «llly6a» (kKyOwku 1bma 3aBepHYTh B Ppa3HBI MaTepHall, B3BECHTH).
[IpakTueckoe 3anstue «lIurMeHTH (MOXKHO Pa3leNUTh HAa BaTMaHE KPACUTENH U3 (IIOMACTEPOBY.
[IpakTrueckoe 3ansTHe «KaKKMBOTHBIC IJIABAIOT B BOJIE» (DKCIEPUMEHT C TIHTICTKOM ).

Uccnenosarensckue pabotel «BnusHue cBeTa (Teruia, BIaXHOCTH, COCTaBa MOYBBI) HA PACTCHHUS
B €CTECTBEHHBIX MJIM UCKYCCTBEHHBIX YCIOBUAX» (Ha IOCTYITHOM MaTepHale).

3. Bzaumooeiicmeus 3cueblx op2aHUIMO6

buotnueckue (akropbl. 3aKOHOMEPHOCTU Pa3BUTHSA MEXBHIOBBIX B3aWMOOTHoIeHUH. KosBotomus
(XUIIHUK-KEepPTBa; Mapa3uT-X03siMH) DBOIONUS cTpareruil noObiBaHus nuiy. CouuaabHOCTh. Busbi-
BceneHnbl. llepeuenbp pacrenuit- Bpeauteneil. MccnemoBarenbckas pabota «HaOmionenus 3a
B3aMMOOTHOUICHHS JKUBOTHBIX NMPHU JOOBIBAHMM TUIIHM (KOPMYIIKH A OTHI, JUISI TOPOJICKUX WU
CEeJIbCKUX JKUBOTHBIX). BeO-kamepni». MWccnemoBatenbckas pabora «PacmpocTpaHeHue BUIOB-
CHUHAHTPOTIOB B HAIIEHl MECTHOCTH.

4. Yenoesex 6 scuznu pacmenuii u Heueommoix?
AnTtponorennsie (akropsl. [IpaBga ym, 4To MEepBOOBITHBIC JIOAM JKWIM B TapMOHUU C TPUPOJIOH.
OnomamHuBaHue ¥ MPUPYUYEHUE KUBOTHBIX U pacTeHUil. 3aueM cracaTh BBIMUPAIOLIME BUJbI, KaK 3TO
nenatb. KynbTypHble pacTeHus W uUX aukue npenkd. [loduemy BakHO MX coxpaHsATh. PazHooOpasue
KYJBTYPHBIX PACTeHMH U UX 3HAa4€HHE B KHU3HM 4eroBeka. KpacHas kHura Bamei Tepputopun. Oco6o
OXpaHsieMble TeppUTOpUH, 3anoBeqHUKM Poccum u mupa. Ilpaktuyeckas paborta «PasHooOpasue
KyJIbTYpHBIX pacTeHuil B BauieM peruoHey.lccnenoBarenbckas paboTa «BnMsHuE aHTPONOTEHHBIX
(akTOpOB Ha pa3BUTHE PACTEHUIl B FOPOJIe/HACEIIEHHOM ITYHKTEY.
Okckypeusi/mpaktudeckas padora «OOIIT B BaieM peruoHe — yHUKaJIbHbIE 0OBEKTHI TPUPOIBI».

5. Dkonozuueckue nuwiu
buocdepa — ogHa u3 BaxHeHMX 00onouek 3emiu. UTo Takoe «IKOJIOTMYECKHe HUIINW» U KaK OHHU
¢dopmupyrorcs? @opMUpoBaHHE 3HAHUM MO OHOPAa3HOOOPA3MIO KU3HEHHBIX (POPM, MOBEICHUECKUX
npucrnocobneHnid, Moau(UKalMOHHAs W3MEHUMBOCTh (Ha ©0a30BOM ypoBHE). PacTurenbHble
cooOm1ecTBa U UX TUIBL. Pa3BUTHE U CMEHBI PACTUTEIBHBIX COOOIIECTB.



HccnenoBatenbekue padoThl «DKOJIOTUYECKIE HUIIA BOKPYT TeOsI — onmucanue (pakTopoB OKpykKaromiei
cpens». MccnenoBarenbckue paboTel «DeHOIOTHISCKUE HAOTIOACHHUS.

Moayab «OCHOBBI pACTEHHEBOACTBAY  Kjace
1. Beeoenue ¢ pacmenuesoocmeo
Uro-Takoe pPacCTEHHUEBOJCTBO: OCHOBHBIC (DaKTOpPBHI BBIpAIIMBAHUS pacTeHHi. McTopust pa3BUTHS
arpoxumudeckux 3HaHuil (padotet M.B. JlomonocoBa, FO. JIubuxa, byccenro, B.B. JlokyuaeBa, K. A.
Tumupsizena, I1.A. Kocteruesa, [I.H. [IpssaumnukoBa u ap.). [Ipaktuueckas padora «bouka JInbuxay.

2. Azpomexnuueckuii IKCnepumenm
[IpaBusia MOCTAaHOBKHU arpo3kcrepuMeHToB. [locTaHOBKa SKCIIEPUMEHTOB C pacTeHUsMH. BbiOop Tembl,
COCTaBJICHUE TUIIOTE3bI, 1IEJIM U 337a4 SKCIIEPUMEHTA I10 BBIPAITUBAHUIO PACTEHUN B KOHTPOJIUPYEMOMH
cpene. KonTponu, moBTOpHOCTH, MpoBeneHUe dKcnepumenTa. [nanupoBanue sxcnepumenta. OleHka
pe3ynpTaToB AKcnepuMmeHTta. MccienoBarenbckas paborta «@PakTopbl, BIHAIONIME HA IpOpacTaHUE
ceMsH (pocT TPOPOCTKOB)». (OCBOEGHHE TEXHOJOTUU KPYIJIOTOJMYHOTO BBIpAIIUBAHUS CAJIaTOB |
MHKPO3EJICHUSI B KOHTPOJUPYEMBIX HCKYCCTBEHHBIX YCIOBHUSX. COOp yCTAaHOBKHM ISl BBIpAIIMBAHUS
pacTeHU B KOHTPOJUPYEMBIX YCIOBHSIX.

3. Ponb Xumuueckux 31emMennos 6 RUManuu pacmenuil
Bona. PactBop. BriTskka. AHHOHBI, KATHOHBI, 3J1€KTPOIIPOBOIHOCTH U pH pacTtBopa. Posib xumudeckux
2JIEMEHTOB B TMHUTaHWM pacTeHWi. [lomydeHne mnuTaTeIhbHBIX BEIIECTB pacTeHusMH. [IpakTuyeckas
pabota
«CxeMbl MUTATEIBHBIX PacTBOPOB. PacueT 103 ynoOpeHuit 11 MUTATENbHBIX PACTBOPOBY.

YnoOpenus: opraHnyeckue, MUHEPATIbHBIC, MUKPOOHUOJIOTHYECKHE. THUIIBI MUTAaHUS PACTECHUH.
Bo3gymuoe uw muHepanbHOE (KOpHEBOE) TMUTAaHUE pacTeHHi. TpaHCIOPT NUTATEIBHBIX BEIIECTB
pacTeHWN: BOCXOMSIIMA W HHUCXOJSIMA TOK. Bakueimme kanwitHble, (ochopHBIE U a30THBIC
ynoOpeHusi, ux cBoicTBa. IIpocTteie u cnoxHble ymoOpenus. [Ipaktmueckas pabota «IIpaBuna
cMmemmuBanus ynoopeHuin» [lpakruueckas paborta «l[IutaHue pacTeHUi: TEXHOJOTHS MPUTOTOBICHHS
MATATEIbHBIX PACTBOPOB JIJISl PA3HBIX KYIbTYP».

Poct u pa3BuTHe pacTeHMiA: 3Tallbl OHTOTE€HE3a, (PAKTOPHI, BIUAIOIINE HA POCT PACTEHUIl: CBET,
IyCcTOTa MOCaA0K, nmuTaHue, cyocrpar. [Ipaktuueckas pabora

«MOHUTOPUHT MUHEPATBHOTO MUTAHUS PACTCHHI.
OcoOCHHOCTH TTUTaHUSI PACTCHUM a30TOM. A30T M €ro 3Ha4C€HHE B JKM3HU pacTeHuid. Dopmbl
a30Ta ¥ UX MPEeBpaIlcHue B TIOYBE.

Hctounuku Qocdopa st pacrenus. 3HadeHue Qocdopcoaepralux COeIUHEHUN B KIIETKE.
Pounb Makposprudeckux coenuHeHuit pochopa B SHEPreTUIECKOM 0OMEHe.

Bnusiaue kanust Ha (U3MYECKUE CBOMCTBA IMPOTOIIa3Mbl, Ha (EPMEHTHI YIJIEBOJIOPOJHOIO
oOMeHa, cuHTe3 6enaKkoB U Ap. Posb kamus B moJiepskaHUM MOHHOTO OajlaHCa B TKaHSX, B IPOLECCax
CaMOpPETYJIALNH.

PerynsatopHass W CTpykTypooOpa3oBaTelbHas poOJib KajJblusi. YyacThue B 00pa3oBaHUU
KJIETOYHOM CTEHKH, MOIEP>KaHUU CTPYKTYPbI MEMOpPaH M Perysius UX MPOHULAEMOCTH.

3HayeHWe MarHus B MeTaboim3Me pacTeHuil. MarHuii B cocrtaBe XJiopo¢uiia, CXOJCTBO
XJI0po(HIUIa M TeMOTJIO0MHA KaK CBUETENbCTBO €JMHCTBA OPraHUUECKOro MUpA.

Cepa 1 ero OCHOBHBIE COEIMHEHUS], UX POJIb B CTPYKTYPHOW OpraHU3allMy KJIIETKH, Y4acTHE B
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIMIX.

MukposnemenTsl. [IpenctaBieHuss O poJIM MHUKPOIJIEMEHTOB B METab0JIM3ME pacTEeHH.
OCOOEHHOCTH TOCTYIUIEHUSI MUKPO3JIEMEHTOB B pacTeHusi. CHHEpru3sM M aHTaroHW3M 3JEMEHTOB
MIATAHUS PACTEHUH.

PactutenbHas JQUAarHOCTHMKa M METOABI MJCHTU(UKAIMM HEJOCTaTKa/M30BITKA 3JIEMEHTOB
nutanus. [IpakTuueckas pabora «PacTurenbHast [MarHOCTHKAY.

HccnenoBatennckas pabota «OIeHKa COCTOSHHMS KOMHATHBIX pAcTEHHH, pacTeHHH Ha



LIKOJIBHONTEPPUTOPUH, YCTAHOBKA IIPUYUH NATOJOTUYECKUX COCTOSHUM (IIPU HATUUHUH).

HccnenoBarensckas pabora  «OneHka  BAMSAHHAS  Pa3IMYHBIX  3JEMEHTOB  Ha
COCTOSIHME pacTeHUM (COCTABICHUE PA3IUYHBIX MTOJAKOPMOK)».

4. Pezynamopul pocma pacmenuii. 3auyuma pacmenui

[lonsitue o perymaropax pocta pacteHHid. CTUMYASTOpPH pocta — (UTOTOPMOHBI (2yKCHHBI,
ru00epesuMHbl, TMTOKUHUHBI). THruOuTOpHI pocta pactenuid: 1. npupoansie (abcru3oBas KHCIOTa U
HEKOTOpbIe ()CHOJIbHBIE BEIIECTBA (MKyMapoBas, KOpHYHAs, CAIUIMIOBAS K-Thl), 2. CHHTETUYECKHE
(MopdakTuHBI, peTapAaHThl, Ae(ONTMaHTHI, AECUKAHTHI, repOounuap). ODUTOMOHUTOPHHT U OICHKA
coctosiHus pacreHuil. CoBpeMeHHble criocoObl MOHUTOpUHTA. [IpakTHueckas padora
«DUTOMOHUTOPHUHT U OLIEHKA COCTOSIHUS pacTeHU. COBpeMEHHbIE CTIOCOOBI MOHUTOPUHT .

Uccnenosatenbckast paboTa «BnusiHMe rerepoaykCMHa Ha IpopacTaHue (pocT Ha pa3HBIX
CTa/IUsAX, B PA3HBIX YCIOBUAX) PA3IMUHBIX PACTEHUII».

3amura pacTeHUH OT BpeauTened: ocHoBbl Omomerona. [Ipaktuueckas pabota
«I/IHCGKTapI/H/II ImpaBujia U YCJIOBUSA pa3BCACHUA MMOJIEC3HBIX HACCKOMBIX)).

5. Boonas, necuanan u nouéennas Kyibmypbl, UX NPUMEHEHUE 6 GbIPAUWUECAHUL PACHIeHUIL.
Du3uonozun pacmenuil
Bonnas, mecuanas W TIOUBEHHas KYJbTYphl, MX IPUMEHEHHE B BBIPAIIMBAHUU PACTCHHI.
[IpoBenenue Bosbl B KOpHE U cTeOsie pacTeHuid. [IpakTudeckas padota
«KopHeBoe aBiIeHUEY.

BonHbrit pexxuM pacTeHmii: CTpoeHUEe YCTHHIL: (DaKTOPHI, BIUSIONINE HA X PACKPBITHE M 3aKpPHITHE.
3HaueHWe MeXaHuW3Ma peryislud  HclapeHus Biaru  pacreHueM. [Ipaktuueckas pabora
«[IpuroroBnenuenpenapara yCTbUI] METOJOM CIIETIKAY.

HccnenoBaTenbckue paboThl: «BiusiHUE YCIOBUHN CoepKaHUs PACTEHUI Ha KOJIMYECTBO YCTHHID.
DoTOCHHTE3 — YHUKAJIBHBIN MpoIiecc pacTeHuil. TemMHoBass u cBeToBast ¢asbl POTOCHHTE3a. 3HAUCHUE
(dboTocuHTE3a IS KUBBIX opraHu3MoB. [IpakTuueckas pabota

«DyHKIIMOHANIbHAS JAMAarHOCTHKA PACTeHHMM [0 AaKTMBHOCTU XJopoIluiacTtoBy VccienoBarenbekas
pabora «Omnpenenenue ximopodumia A u b, onenka poTtocuHTeTHYECKOW AKTHUBHOCTH PACTCHHUH U
(hakTOpPOB, BIMSIONIUX HA HEE.

dakTopel pocTa pacTeHuUi: Bo3ayx M aspauus. [loazeMHOe IbIxaHHe pacTEHMIA: COCTaB
MMOYBEHHOTO BO3/AyXa, ra3o00MeH. ['a3oo0MeH mpu OecrnouBeHHOM BblpamuBaHuu. [IpakTuyeckas
paborta «Aspanusa, CO2 u O2. Jlpixanue pactenmii». [Ipaktudeckass pabota «JIpixaHue pacTeHUM:
OIICHKA MHTEHCUBHOCTH JbIXaHUS PACTCHHUM U TIJIOA0BY.

Uccnenosatenbckue paboThl: «BnusiHue cocoba BeIpaliuBaHus (COCTaBa MUTATEIbHON CMECH,
CXEMbI BHECEHHSI) HA POCT U Pa3BUTHS PA3TUYHBIX PACTEHUI.

6. Kyavmypusie pacmenus. Cospemennble achekmol ceieKyuu

Kak denmoBek cranm wucnosb3oBark pacteHuss? CBs3p  pa3BUTHs LUBWIM3ALMM  4YEJOBEKA U
oJlloMalllHMBaHUsA pacTeHud. Jlomectukanusa. Jluckyccus «J/lomectukanusi, BCE JIM PACTEHUS U
KUBOTHBIE, KOTOPBIE )KUBYT PSJIOM C YEIOBEKOM MM OJOMAIIHMBAIOTCS? MOYKHO 1M CUMTAaTh TapakaHa
OJIOMAIIIHEHHBIM XUBOTHBIM ?»

HacnencTtBeHHOCTh M MU3MEHYMBOCTh — OCHOBHBIE CBOMCTBA JKMBBIX OPraHU3MOB. M3meHunBocTh. Buasl
n3MeH4YuBOCTb. [IpakTuueckas padora «MoaudukanoHHas U3MEHUYUBOCTh (JIUCTbhSI, UTOJIKA C OJHOTO
JepeBa)y.

I'en — MarepuanbpHbIi HOCUTENb HACIEACTBEHHOCTM M W3MEHYMBOCTH. HyKIIEMHOBBIE KHCIIOTHI.
Jlokanu3anusi reHeTMdeckoro marepuana B kietke. Jlenenue kierok. Pemmmkanusa /IHK. OcHoBHas
J0ormMa MoJIeKyisipHoit 6uonorun. Tpanckpunius. Tpancnsanus. Myrauuu. [Ipaktuueckas padora «I'en
—HMHCTPYKLUSA M0 cOOpKe KJIEeTKU (Ha Oucepe mim KoHCTpykTope)». IIpakTuueckas pabora «Myrarus Ha
OyrepOpoae (mo0oit 00BEKT W3 MpeApIAyliel paboThl, T/Ie W3MEHEHHWE HWHCTPYKIMH TMPUBEICT K



M3MEHEHHIO BHEIIHETO BU/Ia 00BEKTA)».

Oddexr OyTHIIOUHOTO TOPIBINIKA W TEHEeTHYecKoe paszHooOpasme. Uro Takoe reHOaHK? 3adem
COXpaHsATh TEHETHYEeCKHue pecypchl pacteHuii? OCHOBHBIE CIOCOOBI COXPAHEHUS! T€HETHUYECKHUX
pecypcoB pactenuit (ex Situ u in situ).

3nayenne pabor H.M. Basunopa. 3akon FOMOJIOTHYECKUX PAAOB. LlenTpsl
IIPOUCXOXKACHUSA KyJIbTypHbIX pacreHnid H.W. Basunosa u I1.M. XXykoBckoro.

[Ipaktuyeckas pabora mo rpynnam «OTKyna Ha HAUAX CTOJAX  (PYKTHI/OBOIIN/3TAKIY.
OCHOBHBIEMETO/IBI  CEJIEKIUH. ['uOpunnzanus. ®opmbl  oTO60pa.  OCHOBHBIE
HaIPaBJICHUS CENEKIUU: YIyUlIEHUE YPOKalHOCTH, YCTOMYUBOCTH K OMOTUYECKUM U aOMOTUYECKUM
¢axTopam. [IpakTrueckas padora «BripamuBaem ropox. Kak mpoBectu CKpenBaHue y ropoxay.

Ectp mu xu3Hb B mpoOupke? BruoTexHONOTHA KyIbTYpHBIX pacTeHuid. VMcciemoBarenbckas pabora
«BpIpamuBanue pacteHuil B mpoOupke» (MOKHO BOCIIOJIB30BAThCS pe3yabTaTaMH MPEbITyIINX
AKCIEPUMEHTOB [0 COCTABIIEHUIO MMUTATEJIbHBIX PACTBOPOB Il PACTEHUM).

Kak yenoBek Moxxetr mMonupuuumpoBars pacteHusi? I'enernueckoe penakrupoBanue. CoBpeMeHHbIE
MOAXO/bl W JOCTH)KEHHS T'€HETHMYECKOTO peJakTUpoBaHMs pacTeHuid. Ilpaktuueckas pabota
«['eHOMHBIE HOKHHUIIBI (MOIeMpoBanue paboTsl cuctembl CRISP-Cas).

7. Pacmumenvnas npooykuyus.
Hanzemnsie u momzemubie opransl pacteHui. [lober n BUAOU3MEHEHHBIN MOOET pacTeHUH.
CrniocoObipa3mMHoxkeHust pactenuil. [lonstue o KauecTBe MPOAYKTOB  IHUTAHUA.
[Tpo6eMbl KOHKYPEHITUH OTEUYECTBEHHBIX MPOJTYKTOB MUTAHUSI C UMIIOPTHBIMH. JIOTHCTHKA TOCTAaBKH
U CpeICTBA COXpaHEHUs MPOoayKTOB nutanus. [Ipaktuueckas padota «lIpeaenbHO 1omycTUMBIE
koHuenTpauuu (ITJK) u meroas KoHTpoJIst 6€30MaCHOCTH PACTUTEIBHBIX MPOTYKTOB MUTAHUSD.
Mukpo3senenb: ToJNe3HOCTh W TexHosorus. MccnemoBatenbckas pabota «OreHKa — KayecTBa
BBIPAIICHHOW MHKpPO3eIeHN» (JIOO CBOS, IMOO M3 Mara3uHa).
XUMHUYeCKu aHanu3 npoaykiuu. OcHOBHI criekTpodoTomeTpun. [loreHnmomerpusi. XpomaTtorpadusi.
[IpakTueckas pabora «MeToAbl OLIEHKH KauyecTBa pACTUTEIbHOW MPOAYKIMH: XpaHEHHE U
COXPAaHHOCTh MUTATEIbHBIX BEIIECTBY (II0 TOCTYITHOMY 00OPYIOBAHHUIO).
UccnenoBatenbckas padora «Onpenenenue Buramuaa C METOJI0M 00paTHOTO TUTPOBAHUS B IIO/IaX Ha
pa3HOM cpoke (Croco0e) XpaHSHUS.



Monyab «buoTexHosorus» 8 Kiaccol

1. Buomexnonozus
[TonsiTHe OWOTEXHONOTHH. 3a4eM 4YeJIOBEKY OWOTEXHOJOTHMH, B HYEeM WX MPEUMYIIECTBO TMepe]
XUMHYECKUM CUHTE30M. OCHOBHBIE OMOOOBEKTHI OMOTEXHOJOTHH: MPOMBIIIICHHBIE MUKPOOPTraHU3MBI,
KIETKA M TKAaHU PACTEHUH, )KMBOTHBIX U YEJIOBEKa, OMokaranm3aTopsl. [Ipaktuueckas pabora
«[Ipumepbl mpuMeHeHus: OMOJIOTHYECKUX 0OBEKTOB B TBOCH KH3HWY.
CeIpbe [uIsi OMOCUHTE3a U OIICHKAa ero OMoormdYeckoil NeHHOCTH. OCHOBHBIC MCTOYHHKH YTIIEPOJIa,
azota, pocdopa, MUKpPOITEMEHTOB. McciieqoBaHre HOBBIX HCTOYHHUKOB CHIPhS (BKIIIOYAsi BOTIPOCHI €T0
MpeABapUTENIbHON 00pabOTKHM), pa3paboTKa HOBBIX IMUTATEIBHBIX CPEl, B TOM YHCJIE BKJIIOYAIOIINX
OMOCTUMYJISTOPBI M IPYTHE 3JIEMEHTHI YIIPABJICHUS U ONTUMHU3AINN MIPOLIECCOB OMOCUHTE3a. MeToabl
ONTUMU3ALNH MUTATEIBHBIX CPE/I.

2. Muxpobuonozus

[TonoxeHne mnpokapuoTOB B cHUCTEME oOpraHuyeckoro mupa. CrpoeHue OakTepuanbHOW KIIETKH.
Knaccudukanus OGakrepuit. Mopdonorus Oakrepuit. IIpocTeie W ClIOXKHBIE METOJIBI OKpAIIWBAHUS
Oaxtepuii. dusnosnorus 6akTepuil: MUTaHUE, JbIXaHUE, POCT U Pa3MHOXKEHHE. 3HAKOMCTBO C IOMEHOM
Apxen (9KCTpeMOPIIBHOCTh, 0COOCHHOCTH CTpoeHus kKieTku). JlabopartopHas pabora
«DukcupoBaHHble mpemapaThl  Oakrepuil. Omnpenenenne (GOpMBI  MPEAJIOKEHHBIX  KYIBTYP
MHKPOOPTaHU3MOB, HCIIOIB3Ys MPOCTOM MeTo/ Ookpacku» JlabopaTopHas pabora «OmnpeaeneHne TUrma
KJIETOYHOM CTEHKH METOJIOM OKpalirMBaHus 1o ['pamy» (mpu HaJlIM4YMM peakTUBOB).

MonouHokucnoe W cnuproBoe OpokeHue. DoToTpodHBIE W XeMOTpodHBIE OaKTEepUH.
Kunernueckoe omnucanue mporecca pocta MUKPOOPraHM3MOB. DKCIIOHEHIMalbHAs MOJENb pOcCTa.
Kunernka rubenu muxpoopranu3moB. Jlaboparopnas pabota «lIpuroroBieHue NpuKU3HEHHBIX
MpernapaToB MOJIOYHOKHCIIBIX OaKTepuii».

[Tatorennsie Oakrepuu. UyMHas mamodyka W UYepHaAs CMEpPTh, OOTYJIM3M, CTOJOHSK, TYyOepKyJies.
HcropusibopbObl ¢ bakTepuanbHbIMU HHGEKIHsIMEU. JlabopaTtopHas paboTa

«IToceB cMpiBa ¢ pyk Ha yamku I[letpm». JlaGopatopnas paborta «BbiaeneHne YMCTOW KYJIbTYpPbI
OakTepuii. MeTton pasBeaeHuil. Meron mcromatomero mrpuxa». JlabopatopHas pabota
«Mopdomnoruyeckas XapaKTepUCTHKA BBIJICICHHOW YHMCTOM KYJIbTYpPhI: XapaKTEpUCTUKAa KOJOHHUU,
(dbopma OGakTepuil, TUI KIETOYHOU CTEHKNY.

BoiitHa O€CKOHEYHOCTH: aHTUOMOTHKM TPOTHB OakTepuii. MeXaHW3Mbl JCUCTBUH aHTHOMOTHUKOB.
MexkierouHas KOMMYyHHKaius Oaktepuii. UyBcTBO kBOopyma. JlaGoparopuass pabota «CpaBHEHHE
pocTa MUKPOOPraHW3MOB Ha yalike 6e3 u ¢ 100aBineHus aHTuOHoTHKOBY MccienoBarensckas padbora
«[Touck MUKpOOPraHU3MOB 00JIaJAIOIINX AHTATOHUCTUYECKON aKTUBHOCTHION.

[Ipumenenne  OakTepuil  uenoBekoM. Kwunermyeckoe  ommcaHue  OHOCHHTE3a  IPOAYKTOB
MUKpoopranusmamu. baktepuu, KoTopble MOTYT pasiaraTh miacTuk. MccrnegoBarenbckas pabota
«Bblenenrne MOJTOYHOKHUCIBIX OaKTEPHid, UCCIIEIOBAHUE UX AKTUBHOCTU.

Mukpoopranu3mMbpl B~ arpoOMOTEXHOJNOTHH.  VICKYCCTBEHHBIE  accolMalMy  pacTeHH ¢
MuKpoopranusmami. VccrnenoBatenbckas paboTa «BeineneHue GakTepuii MONIe3HBIX ISl PACTCHUID.

3. Dykapuomuueckue opzanuzmvl € Ouomexnonozuu (naecneevie 2pudbl, OpPONHCHCU,
600opocau)

[InecueBbie rprObI TPOYIIEHTHl OMOIOTUYECKH AKTUBHBIX BEIIECTB.
OOmass xapakTepuCTHKa JApPOXOKEeH caxapoMHIeTOB. McTopus HCMONB30BaHUS — JIPOXIKEH B
TPAIUIIMOHHON OMOTEXHONOTHH. TEeXHOIOTUM BHHOJENUS M XJI€OOTEeueHUs, CHEeIHATN3HPOBAHHbBIE
pacel aposxokeil. Metabomu3m apoxokei. Peakimsi ciuproBoro Oposkenusi. Jlaboparopnas pabota
«[loacuer kneTok apoxkeil B kamepe [opseBay. Jlaboparopnas pabora «OOHapyKeHHE MPOIyKTOB
CIIUPTOBOTO OpOXKEHUS: ITUIIOBOTO CITUPTA U YIIIEKUCIIOTO Ta3ay. [lomyuyeHne BTOpUYHBIX METa00IUTOB



B Jposkxkax. JIposkku Kak nmpoayreHTsl Ouotorus. [lorydeHne meneBbix OSIKOB B IPOXKIKaX.
OCOOEHHOCTH BEreTaTHBHOTO U TOJOBOTO PAa3MHOXKEHHUS Y JAPOKIKEH, 3HAYCHUE M3YYEHUS] MUTO3a U
LUTOKUHE3A [yl ONITUMU3ALUHU NIPOLIECCOB KYJIBTUBUPOBAHUS JPOAOKEBBIX IITAMMOB, IOHUMaHUs
IPUYMH TATOT€HHOCTH JPOXKEH M TpuOOB, MOMCKA MUIICHEH (GYHTHIUAOB U Pa3pabOTKH HOBBIX
JIEKapCTBEHHBIX MpenapaTtoB. JlaboparopHas padora «HabmroneHue pa3sMHOKEHUS JPOKKEBBIX
kietok». [IpakTuueckas paborta «Ilomydenue TBopora u kKedupa Ha OCHOBE MOJOYHOKHCIBIX
Oakrepuii». [IpakTrueckas padora «OCHOBHBIC BUIBI KBaca U UX XapaKTEPUCTHKA»

«Jlpo’KU M MOJIOUHOKHCIIBIE OakTepHH, MPUMEHsSEMBbIC JUIS IPOM3BOJCTBAa KBaca». IIpakTnyeckas
pabota «CpaBHHUTENBHBII aHAIN3 pa3BUTHA JAPOXOKEH B a’dpOOHBIX M aHAIPOOHBIX YCIOBHUSIXY.
[Ipaktudeckas pabota «MeToabl OIIGHKH CBOWCTB XJIEOOMEKapHBIX Jpoxokedl. OcobeHHOCTH
MIPUMEHEHUSI NIPECCOBAHHBIX, CYIIEHbIX M MHCTAHTHBIX JApoxokeil». MccnenoBarensckas padota
«BnusHne QU3MKO-XMMHYECKUX (PAKTOPOB Ha KAdyeCTBO OMOTEXHOJIOTMYECKON MpoayKuuu (KBac,
kedup, coIp, XJ1€0 U JIp.)».

Bonopocniu — mepcrnekTHBHBIM  OOBEKT JJIi  NIPOM3BOJACTBA Oelka M YIJIEBOJOB.
buoTtexHonornueckue MeTOAbl OUYUCTKU TBEPABIX, KHUAKHUX OTXOJOB M Tra3000pa3HbIX OTXOJ0B
npon3BoACTB. CTouHble BOABL. CXeMbl OYMCTKH. BHOQMIBTPBI, a3pOTEHKH, METAHTEHKH, OKCUTEHKH.
AKTHBHBI WJI M BXOJSIIME B HEr0 MHMKpPOOpraHum3Mmbel. lcmonp30BaHHWE BOJOPOCIEH B OYHUCTKE
ctounblx Boja. HccnmemoBatenbckasi pabora «BausHue QU3NKO-XUMUYECKUX (AKTOPOB HA POCT
Bogopociu (Chlorella vulgaris)».

4. Hacnedocmeennas ungpopmayus

HacneactBeHHOCTh ¥ M3BMEHUHMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OpraHu3MoB. M3MeHunBoCTh. Bumbl
n3MeHunBOCTh. [IpakTuueckast pabora «MoaupuKamoHHass U3MEHYUBOCT (JIUCThS, UTOJIKK C OJHOTO
JIEpeBa)».

I'en — MarepuanbHblii HOCHUTENIb HACJIEICTBEHHOCTH M HW3MEHYMBOCTU. HyKIIEMHOBBIE KHUCIOTHI.
Jlokanu3anus reHeThdyeckoro mMarepuana B kierke. [lemenue kierok. Pemnmkanus [IHK. OcnoBHas
norMa MoJiekyisipHou 6uonorun. Tpanckpumnius. Tpancnsaius. Myranuun. [Ipaktuueckast padora «I'en
—HMHCTPYKIUS 110 cOOpKe KIeTKHU (Ha Oucepe uiu KoHCTpykTope)». [Ipaktuueckas paborta «Mytauus Ha
OyrepOpoae (J1r000K OOBEKT W3 MPEbIAyIIeH padoThl, TA€ HM3MEHEHHE WHCTPYKIIMU MPUBEIET K
M3MEHEHUIO BHEIITHETO BUAA 00BEKTa).

5. Bupyconozus.
[TonoxeHre BHPYCOB B CHUCTEME OpraHM4eckoro mupa. CTpyKTypa M XUMHUYECKHI COCTaB BHPYCOB.
Knaccugukanus supyco. Perpoaykius BupycoB. [IpocMOTp TOKyMEHTaIBHOTO (riibMa O BUpycax.
Bupycsl - Bo3Oyaurenu nHGpEKIMOHHBIX OoJie3Heil. OHkOBUpYCHl. bakrepuodaru: ctpoeHue,
cBoiicTBa, mpuMeHenue. [IpakTuueckas padota. «Meton pa3Benenuit» [Ipakrudeckas padora.
«TurpoBanue 6akTepruodaroy.
buosornyeckue MeTo b1 60phOBI C BUPYCAMH.

6. TI'ennas unycenepus u 6uomexnonozuu.
OcHoOBBI TeHHOU MHKeHepuH. BekTopa. Crienuduueckue GpepmenThl Oakrepuid. [IpakTrueckas pabora
«OHJIOHYKIIEa3bl PECTPUKINH (paboTa ¢ HYKJICOTUIHBIMH MOCIIEI0BATEILHOCTIME Ha OyMare)».
broTexHoI0rMM POIYKIIMY OEITKOB B 0aKTEPUAIBHBIX KYIbTypax. JIOCTIKEHHS TeHHON HHXCHEPUH U
OHMOTEXHOJIOTHH.

CRISPR/Cas — cuctemMa ananTUBHOTO HMMMYHUTETa OaKTepUil M apXeil.
[MpakTrueckas padota «I'ennbie HOxHULE - CRISPR/Cas (moaenupoBanue Ha Oymare)»I’ MO. MeTozbr
nostyuenust ' MO. Urpa-auckyccust «Beiurpaii rpanT Ha co31aHue
I'MOn».
[. Buomexnonozuu 6 scueomnoséoocmee
JloMecTHKalus OCHOBHBIE IOMAIIHHUE )KMBOTHBIE, COBPEMEHHBIE 3KCIIEPUMEHTAX 10 JOMECTUKALIUU



YKUBOTHBIX (JIMCHIIA, HOPKA U Jp. — IKCIIEPUMEHThI HAY4HOH IIKOJIBI akajgemuka bensesa). uckyccus
«/lomecTukanus, Bce JM pPACTCHUS U JKMBOTHBIC, KOTOpBIE JKHUBYT PSJIOM C YEJIOBEKOM UM
0JIOMAIIHUBAIOTCA? MOYXKHO JIM CUMTATh TapaKaHa 0J0MAIIHEHHbBIM )KUBOTHBIM 7).

CoBpeMeHHbIE METOJbl B JKMBOTHOBOJICTBE: TPAHCIUIAHTAIMS 3MOPHOHOB, XMMEPHBIC XHBOTHBIC,
kionupoBanue. [Ipaktuueckas padora «MeToarka KIOHUPOBaHHS (MOETUpOBaHUE Ha Oymare).

OcHOBHBIE 00JI€3HU KHUBOTHBIX U POJIb NATOT€HHBIX MHUKPOOPTaHW3MOB M Iapa3sUTOB B Pa3BUTUH
3a00JeBaHM JOMAITHUX >KMBOTHBIX M OCHOBHBIX Mepax OOpbObl C HHMH; pOJIb TOJE3HBIX
MUKPOCUMOHMOHTOB B OpraHW3Me >KMBOTHBIX. [lOJIOXUTEIEHOE W TIO00YHOE (OTPHIATEIHHOER)
BO3JICICTBMM aHTUOMOTHKOB HA OPraHU3M B XOJI€ JIEUEHUS KUBOTHBIX; LENHU U 337a4d BETEPUHAPUM.
buortexnonorust kopmoBbIXx mpemnaparoB. Ilpakruueckas pabora «CocTtaBieHHME pallMOHA MUTAHUS
KUBOTHOT'O, pacyeT pacxoJ0B Ha cojaepxanue». Mccnenomatenbckas padora «OLEeHKa KauyecTBa
MOJIOYHOH IIPOLYKIIUN».

8. Buomexnonozuu é pacmenueeoocmee

OcHoBHble MeTobl cenekiuu. ['ndpuanzanus. @opmsl 0T60pa. OCHOBHBIE HATIPABICHUS CEJIEKIIMU:
yIIydllI€eHUE YPOKalHOCTH, YCTOMYMBOCTH K OMOTUYECKUM U abuoTH4YecKUM (akTopaM. IIpakTuueckas
pabota «BsIpamuBaem ropox. Kak npoBecTu CKkpeluBaHue y ropoxay.

OcCHOBHBIE TOJIXOJbl CENEKIUUM K OUOTEXHOJOTMU KYJAbTYpPHBIX pacTeHudl, ['ubpumuzanus,
OTHaJeHHas TUOpUIU3alKs, WCKYCCTBEHHBIH OTOOp, TeTepo3uc, TpaHchopMalus, MyTareHes,
reHeTuyeckoe penaktupoBanue). Mcropust cenmexkuuum B Poccum u  mupe, HUCTOpUSl pa3BUTUA
BAKHEUIINXCOPTOB KYJIbTYPHBIX PACTEHUM.

Kak dyenmoBexk moxer MoauduuupoBath pacteHusi? ['eHHas uHxkeHepus pacteHuil: YTto Takoe
TreHeTHYeCKas WHXXCHEepUsl pacTeHuid. TpaHCreHHble pacTeHus. Meroasl monydeHus. OOpa3oBaHue
omyxoJie y pacreHuid. ArpoOakrepuanbHas TpaHchopmanumsa: Ti-masmugsl. [ensr  T-JIHK.
MouekynapHO-TeHEeTHUEeCKHEe  MeXaHU3Mbl  TpaHchopmauuu. ['eHeTHdyeckoe peaakTHpOBaHUE.
CoBpemeHHbIE MOAXO0JbI M JAOCTH)KEHUS T'€HETHYECKOro pelakTupoBaHus pacteHuil. [IpakTuueckas
pabota
«["enoMHBIE HOKHUIIBI (MOAeTupoBanue padboTel cuctembl CRISP-Cas).

Ecte mu  xu3Hp B mpoOupke? bBHOTEXHOJOTHS KyJbTYPHBIX pacTCHUH.

HccnenoBatensckass paboTta «BelpammBaHue pacTeHHid B NPOOHpPKE (MOKHO BOCIOJIB30BATHCS
pe3yibTaTaMHi  TPEIBIAYIINX OSKCIEPUMEHTOB TI0 COCTABICHHIO MUTATEIBHBIX PAcTBOPOB LIS
pacTeHui )».

Moayab «MoJiekyJisipHble 0OCHOBBI (puznosioruu U papmakoaorum» 9 kiace
1. ®uszuonozuueckas xumus.

Beenenue. buorennesie snementsl: opranorensl: O, C, N, H. AktuBHbIe (POpMBI KHCIOpOAQ, UX
MOJy4eHHUE, HEUTpaIn3alusl.

MakposiaeMeHThI: MPOLIEHT COAEpkKaHHs B OpraHu3Me, BbINONHSAeMas (yHKIUS, COAepKaHHE B
nponaykrax nuTanus. Ca2+ - cBs3bIBaroIIMe OENKH, NEMOHUPOBAHME KaJbIUS, PETYISIHUS yPOBHS
KaJbpllUsl B OpraHu3Me: TOPMOHBI Mmo4yek. Mg — cTpoeHue ximopoduiia, ero akTUBAlUsS COJTHEYHOU
SHEPIrUEH.

MuKposJIeMEeHThl: B KaKHX MOJIEKYJIaX COJIEp>KaTcs, BBIMOJNHAEMas (YHKIUS, cOJep’KaHuEe B
npoaykrax mnutaHus. [locrmeacTBusi mepego3upoOBKM MHUKpOdIEMEHTaMH. Fe — ycBaumBaeMble THUIIBI
COEIMHEHMH Kene3a. ['eMOonpoTenHbl, TeMOLIMAHUH, IUTOXPOMBI. Cu — YCBOGHHE M TPAHCIIOPT MEJU.
benku, coxepxamme wmenw. Ilaromormyeckue cuHapoMbl MeHke U BuibCoHa, CBSI3aHHBIE C
MeTa00JIM3MOM MEJIH.

Tokcuunble 3meMeHThl [lepuoauyeckoil cucreMsl Ui opraHu3ma. BiMsHue HenocTtarka Makpo U
MHKPOAJIEMEHTOB Ha )KUBBIE OPraHU3MBI.

UccnenoBatenbckass pabota «KonmudecTBeHHass OIIGHKA COACPIKAHHUS MHUKPODIEMEHTOB WITU
BUTAMHWHOB B ITHUIIICBBIX HpOZ[YKTaX»



XKupsl. 3a0oneBaHus 4eIOBEKa, CBSA3aHHBIE C HAPYIICHUSIMU KHPOBOTO OOMEHA.
Jucnunuaemun.

VYraeBoapl. 3a00€BaHUs YEIOBEKA, CBA3aHHBIC C HAPYLUICHUSIMH YIJIEBOJHOTO oOMeHa. CaxapHbIi
naoer.

benku. Crpoenme. 3aboyieBaHMsI YEIOBEKa, CBS3aHHBIC C HApPYIICHUSMU OEJIKOBOTO OOMeEHa.
Oynknuu  OenkoB. DepmeHThl. Mexanusm  AeiictBus.  Kiaccel  ()epMEHTATUBHBIX — PEAKIIHIA.
Kodepmentsl. Ilpaktnyeckoe 3anstue «KauecTBEHHBIE pEaKIMHM HA OPraHUYECKHE MOJICKYIBD».
[IpakTueckoe 3anarue «/lenarypauus OenxoB» IlpaxThueckoe 3anstue «V3ydyeHue aKTUBHOCTH
aMuIIa3by».

ButaMuHBI )KHpPOpPACTBOPUMBIC, BOJAOpPAcTBOpUMBIC. [IpeBpariieHre BUTAMHHOB B aKTHBHBIC (DOPMBI
Ko(epMeHTOB. ABUTAMUHO3HI.

OcHOBHBIE THUIIBI META0OIMUYECKHX peakiuil. buosnepretnueckue mporecchl. [mukomm3. Lk
Kpebca. llemp mepenoca smekTpoHOB. OKHUCIEHHME >KUPHBIX KUCIOT. KaraGanw3M amMHUHOKHUCIIOT.
I'moxoneorene3. CuHTE3  yriaeBOJOB, OenkoB, JKHpoB. Metabonutudyeckue 3a00JIeBaHUA.
[IpaxTueckoe 3anarue «PelieHne 3aaad Ha SHEPTeTUYECKUI 0OOMEH.

Knerka. Ilonsitue memOpanbl. @yHkuuu memOpaH. Buabl Tpancnopra B KJIETKY.

MemMOpaHHbIe OpraHOUAbI. 3a00JIeBaHUS CBSI3aHHBIE ¢ HAPYIICHUEM pabOThl MEMOpPAHHBIX OpraHesll,
00J1€e3HM HaKOIUIeHUS. THUMBl KOHTAKTOB MEXIYy KJIeTKaMH. 3HaU€HUE MEXKIETOYHOW KOMMYHHUKAIUU
JUTsI 310pOBbst opranm3ma. [Ipaktuyeckoe 3ansatue «Jluanus (kiaeTodka Tpayoe)y.

Anpo. YpoBHM  yNAKOBKM  XpOMaTWHAa. XPOMOCOMHBIE  TE€PPUTOPHHU.
HemeMmOpanHbie opraHOu/IbL.

2. Monekynapnas éuonozus.

OcCHOBHBIE BEXH PA3BUTHUS MOJICKYISIPHOW OMOJIOTHH.

Hyxnennosbie kucinotel. OCHOBHBIC IPUHITUIIBI cTpoeHus. [IpakTuueckas pabora
«Boinenenne JIHK wu3 Gananaw. Ilpaktmdeckas pabdora «Mogmens [AHK-opurammy». Ilpaktudeckas
pabora «Onpenenenue kadectBa npemnaparoB JIHK ¢ momomisto criektpodoTtomeTprmn» (TIpyu HATMYIANA
000pyI0BaHUs).
Matpuunble cuHTe3bl. Pemnukanus — OCHOBa KJIETOYHOTrO jeieHus. [IpUHUUMIBI peruuKaium.
[IpakTnueckas pabota «PerunkaruBHas mamuHa (urpa-aeMoHctpanus)y. Ilpakruueckas pabora
«[IP (Mmoxens amrmuindukaus Ha Oymare).

Mytanuu. Uto Be3biBaeT uamMeHeHus B crpoennu JJHK. [Ipunmunel penapanuu. Tpanckpunius.

[IpakTuueckas pabora «Cuiia IpoMOTOpay.
I'enetnueckuii koa. [Ipaktuueckas pabora «Peienne 3a1a4 Ha reHeTHYECKH Koy TpaHchsus.
[IpakTiueckas pabora «DoNIUHT OEIKOBY.

Opranuzanusa renoma BUpycoB [IpoTHBOBUpPYCHBIE CpPEICTBA, MEXAHU3MBbI UX JICHCTBUSI.
Opranuzanus reHoMa OaxTepuit AHTHOaKTEpUAITbHBIE npernaparsl.
UccnenoBatenbckas pabora «PacnpocTpaHeHre aHTUOMOTUKOPE3UCTEHTHBIX OakTepuit»Opranuzanus
reHoMa sykapuoT ['eHomHoe penaktupoBanue. [IpakThueckas pabotra «PaboTa B COBpPEMEHHBIX
reHetuueckux Oas3ax maHHbIx. [IpoBenenue In silico

aHajJIn3a MoCIeI0BaTEIbHOCTEH TEHOBY.

3. ®apmaxonozusn

[onsTre o nexkapcTBax. [I[PUHIMIIBI TTOAX0/a K HOUCKY HOBBIX JIEKAPCTBEHHBIX CPeAcTB. CKPHHUHT
u ero Metonnl. Mccienoparenbekas paboTa « DKCIIEPUMEHTHI MO ONPEIEIEHHI0 TOKCMYHOCTH BEIECTB
Ha apTEMUJIUAX.

Iyru Beenenus JIC. dapMakoKMHETHKAa JIEKAPCTBEHHBIX BEIIECTB. BcackiBanue (abcopOums)
nekapcTB. OCHOBHBIE MEXaHM3MbI BCACHIBAHMSA. TPaHCHOPT JEKapCTBEHHBIX BEIECTB. I €Hbl U Genku
nepBoii (asel OGuorpaHcpopmamuu. IlyTH BBIBEJEHHs JIEKAPCTB M3 OPraHU3Ma. DKCKpElMs H
snuMHHAIKA. [eHbl U Oenku BTopoil (asel Ouotpanchopmanuu. dapmakoauHamuka. [ IaBHOE M
1n0604HOE, PE30pOTMBHOE M MECTHOE, IPAMOE, HEmpsAMoe U peIeKTOpHOE AeHcTBHE. Bumibl



BSaHMOHeﬁCTBHH JICKApCTB. CI/IHepI‘I/ISM W aHTarOHusm IHpu COBMCCTHOM IICI\/'ICTBI/II/I JICKAPCTBCHHBIX
BCIICCTB, X PA3HOBUJIHOCTH.

TpancmeMOpaHHBId CUTHAMMHT. THIBI KJIETOYHBIX PELENTOpPOB. MeMOpaHHbBIC: HOHHBIC KaHAIbI,
KaTaJIMTHYECKUE U COTpspKeHHbIE ¢ G-0eiKamMu; BHYTPHKIETOYHBIE: IIUTOIIA3MAaTHUECKUE U SIICPHBIE.
MexaHu3Mbl JUTraH-pelienTOPHOTO B3auMoiehcTBUsI. CeNeKTUBHOCTh (M30UpaTesIbHOCTh) JCUCTBUS,
CBSI3b «XMMHUECKasi CTPYKTypa — (hapMaKoJIOTuyecKas akTHBHOCTb BELIECTBY.

@apMaKoJIOrH4eCcKOd MOIYIALMHA CHUHANTUYECKOM XOJIMHEPrH4eCKOM Imepeaadn. MOoJeKyisipHbIi
MEXaHU3M JeHCTBUSA U (PapMaKOJIOTHUECKUEe CBOHCTBA M- XOJIMHOOIOKATOPOB, TAHTITHOOIOKATOPOB U
Kypapenoo0HbIX cpeacTB. DapMaKoIoruueckas peryisiius akTUBHOCTH aJpEHEPruyeckoro CUHarca.
AJPEHOMUMETHKH, aIpeHOOIOKATOPHI, CUMIATONUTUKH. [IpakTudeckas pabora

«BnusiHue aipeHaNHa Ha Cep/ICUHbIE COKpallleHus (TporpaMMHOE 00€CTICUCHUE)».

MounekynspHas (apMakosorusi aHTHAIEPTUYECKUX CpPeACTB. ['MCTaMHHOBBIE pPELENTOPHI: THUIIBL,
MoJIeKynsipHasi opranuszanus. CraOunmuzaTopsl MEMOpaH TYYHBIX KJIETOK: MOJIEKYJISPHBIM MEXaHU3M
NEeUCTBUS, OCOOEHHOCTH KIMHMYECKOTO NPUMEHEHHS, TOYKH MPWJIOKEHUS IeHCTBUS MHTHOUTOPOB
JUIUAHBIX METUATOPOB.

MexaHu3Mm JeWcTBHST M NIPUMEHEHUE MpernapaTroB, CTUMYJIUPYIOUIUMX MPOIECCHl HWMMYHUTETA.
dapMakoJoruueckasi XapakTepuCTUKa UHTEPIIEUKUHOB: MOTY4YE€HNEe, MEXaHU3M JIeMCTBUS, IPUMEHEHHE.
OcHOBBI MaTOQU3UOJIOTUU OCTPO(PAa30BOro OTBETA, MEAUAIMS BOCHaieHHs.. MOJNEKYIIpHbIM MeXaHU3M
MIPOTHUBOBOCIIATIUTENILHOTO JercTBUS TJIIOKOKOPTUKOCTEPOUIOB, HECTEPOUIHBIX
MIPOTUBOBOCIANUTENBHBIX cpeAcTB. [IpakTudeckas pabora «I'McTojormueckue mpemnaparsl UMMYHHOMN
CUCTEMBIY.

[TonaTre 0 Hapko3e M HAapKO3HBIX Ipenaparax. KineTouHslil 1 HEpBHBIM Hapko3. Dapmakosiornyeckas
XapaKTEPUCTHKA OTAEIBHBIX TPYII HApKO3HBIX cpeAcTB. IlocnenoBaTenbHOCTH OEUCTBHS Ha
LeHTpaJIbHYyI0 cuctemy. Ilpaktudeckas pabota «I'mcTojsoruueckue npenapaTsl HEPBHON CHCTEMBI.

®dusnonornueckuii coH; ¢asbl cHa. Bunmbl Hapymenwii cHa [loHSTHE O MEIMKAMEHTO3HOM CHE H
CHOTBOPHBIX MpernapaTax (THMTHOTHKAX).

MounekynspHbple  acmnekThl Houuuenuuu. OmnuaTHble pelenTopbl, HX TUIBL. JHKeQaIUHBI U
SHAOP(UHBI - SHIOTECHHbBIE JIMTaH/Ibl OMTMATHBIX PELIETITOPOB.

AHTHUIICUXOTHYECKOE JICICTBHE, BIUAHNE HA (DYHKIUIO SKCTPATUPAMUTHOMCUCTEMBI, SMOIIMOHAIBHYIO
chepy, PBOTHBI UEHTp, apTepHaAIbHOE JaBJIEHUE, LEHTP TepMOperyasiuuu. MoeKylnsapHble
MEXaHU3MBbl JIEHCTBUS HEHPOJIENITUKOB, BIMSHUE Ha JO(PaMHHOBBIE, CEPOTOHHMHOBBIC, AJPEHO- U
TUCTAMHHOBBIE PELENTOphl, UX JEUCTBHE Ha KIIETOYHbIE MeMOpaHbl, HA JCTIOHUPOBAHHE TKAHEBBIX
MOHOaMUHOB. lloTeHman- 3aBUCHMbIE HATpUEBbIE KaHAJIbl KaK MHUIIEHU JACUCTBUS MECTHBIX
aHecteTukoB. CrocoObl MHTMOMPOBAHUS TMOTEHIIMAN-3aBUCUMBIX HATPUEBBIX KaHAJIOB MECTHBIMH
aHecretukamu. llpaktuueckas pabora «Kapra oskcmpeccuu A0(QaMHHOBBIX M CEPOTOHHHOBBIX
perenTopoB B Mo3re Melei». McenenoBarensckas pabora «[loBeaeHueckue TecTsl Ha

pBIOKax Danio rario.  CBersio-TeMHasl KaMepay. HccnenoBaTenbekas pabota
«[ToBenenveckue TecThl Ha pbiOkax Danio rario. Otkpeitoe mosie». MccienoBatenbckas pabota
«[ToBenenueckue TecThl Ha phiOkax Danio rario. CraiiHoe MoBeICHUEY.



Metoauueckoe odecnedyenme:
Jiia peanuzanuu mporpaMMbl HEOOX0MMO CleTyroliee 000pyIoBaHue:

1 Jlnst peanu3auy mporpaMMbl HE0OX0AUMO cieayroliee 000pyI0BaHUE:

* MYJIbTUMEIUITHBIE KOMIIBIOTEPBI,

* JIOKaJIbHAsI CETh;

* ceTb MHTEpHET;

* MYJIbTUMEUA IPOEKTOP;

* IPUHTEP;

* (poroammapar

* CKaHep.

Meroanyeckue MaTepuabl

Metouueckoe obecriedeHne MporpaMMbl BKIIOYAET MIPUEMBI U METO/Ibl OpraHU3aIii 00pa30BaTeIbHOIO
nporecca, TuJaKTHYeCKUe MaTepHralibl, TEXHUYECKOE OCHAIIIEHNE 3aHATUH.

Jlia obecrieyeHus] HArjasAHOCTH M JIOCTYMHOCTH HM3Y4aeMOIO Marepualja IMeJaror HCIOJIb3yeT
pa3aMyYHbIe METOANYECKUE U TUAAKTUUECKUE MaTepUallbl.

Harnsgasie nocodus:

- cxemaruueckue (uudpoBoe 060pyA0BaHNE, CXEMBI, TPE3EHTALINU,AITOPUTMBI);

- €CTECTBEHHBIE U HATypaJbHbIE (BCIIOMOTaTEeIbHOE 000pyI0BaHUE /IS MPAKTUYECKUX padoT);

- 00beMHbIe (MAKeThl);
- WUTIOCTPAINH, CIIaiIbl, Tpaduku, GpoTorpadmu 1 pUCYHKH IKCIIEPUMEHTAIBHBIX PE3yIbTaTOB
U3MEPEHUN;

- 3ByKOBBI€ (BHI€OMATEPUAIIbI).

Cnucok Jureparypbl:

HopmatuBHbIe TpaBOBbIE AKTbI

- ®enepanpHbii 3ak0H «O0 00pazoBanuu B Poccuiickoit @eaepanum» ot 29.12.2012 Ne 273-D3.

- Vka3 IIpesunenra Poccuiickoit denepamun «O Mepax Mo peajn3alydy rocyIapCTBEHHOW MOJUTHKH B
obnactu obpazoBanus u Hayku» oT 07.05.2012 Ne 599.

- Vka3 IIpesugenta Poccuiickoit ®enepannu «O MEepOonpUsATUIX MO peaau3aluy rocyaapCTBEHHON
corraipbHoi nomuTuku» 0107.05.2012 Ne 597,

- Pacnopspkenne Munncrepcera [Ipocemenus ot 12 .01.2021 Ne P- 6

«O0 yTBEp)KJIEHUU METOJUYECKMX pEKOMEHJAMA MO0 CO3JaHui0 U (QYHKIMOHMPOBAHHIO B
0011e00pa3oBaTeIbHBIX OpPraHU3aIUAX, PACIOJOKEHHBIX B CEIbCKOW MECTHOCTH M MAalbIX TOpOJax,
LIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOI M TEXHOJIOIMYECKON HaNpaBIEHHOCTE.

- [Ipukaz Munuctepcra npocperieHuss PO or 09.11.2018 r. Ne 196

«O6 yrBepxkaeHuu Ilopsiaka opraHuzalii W OCYIICCTBJICHUS OOpa30BaTEIbHOM AEATEIBHOCTH IO
JOTIOJTHUTEIIBHBIM 0011e00pa30BaTECIBHBIM IIPOTPAMMaM».

- Ilocranosnenue ['nmaBHOTO rocymapctBeHHoro canutapHoro Bpaua P® ot 04.07.2014 N 41 «O6
yrBepxkaenun  CanlluH  2.4.4.3172-14  «CanutapHo- SOUAEMHOJIOTHYECKHE  TpeOOBaHHUS K
YCTPOMCTBY, COJICpPKAHHIO W OpraHu3alk pekuMa paboThl  00pa30BaTENbHBIX — OpraHU3aIi
JIOTIOTHUTEIHLHOTO 00pa30BaHus AeTE.



KanennapHo- TemaTu4ecKuii mjiax

5-6 kiace
Ne | Pa3zpneinsl 1 TeMbl IpOrpaMMBbL Koi-Bo [Hara
/o 4acoB
Tema 1. MbI uccnenyem KuBble OObEKTHI
1. | CpolicTBa M CTPOEHUE KUBBIX OPraHU3MOB (CTPOEHUE KIETKH) 1
2 | Bun, oco0b — Opranu3M Kak eIMHasi CHCTEMa. 1
3 | Anmanramuu (mpucnocoOieHus). 1
4 | Ilonstue romeocrtasa xuBoroopranusma. CrocoOsl ero nojajep>kaHusl. 1
5 | UccrnenoBarenbckue padboTsl «Bcee iau (CHHHIIBL, O0eNKN,0epes3bl U T.11.) 1
oauHakoBEIe? DOTOKBECT).
6 | [Ipaktuueckas pabota «CocTaBisieM KHUTY PEKOPAOB PACTEHUN M dKUBOTHBIX 1
HAIIIETO Kpash».
Tema 2. BaustHue OKpyKaromiei cpesbl Ha )KUBBIE OPraHU3MBI
7 | daxkTOphl OKpYKAIOIIEH CpeJibl 1
8 | TIpaxtuueckoe 3ansaTHe «LIBET U TEmIO» 1
9 | Ipakruueckoe 3ansTHECUTO PACTBOPSETCS BBOJIEH 1
10 | IMpaktuueckoe 3ausaTHe «/{ubdysust BemecTs BBoae PacTBOPHI)» 1
11 | IIpakTtudeckoe 3aHATHE «J/|BIKEHHE pAaCTBOPOB TTOIBETKY» 1
12 | TIpaxtuueckoe 3ansaTHe «Jlen muasaer B Boje (aiicOepru,3aMep3aHne BOJIOEMOB)».
13 | Ipaxtrueckoe 3ansaTHE «Jle MU 3aMepP3aHUN PACIIHPAETCS» 1
14 | Tlpaktuueckoe 3ausatue «lly6ay 1
15 | IIpaktuueckoe 3ausTue«l IurMmeHTH 1
16 | IMpaxrmueckoe 3anATHE 1
«Kak KMBOTHBIE IJIaBAIOT BBOJIEY
17 | OcHoOBHEIE 3aKOHOMEPHOCTH MPHCTIOCOGIIEHHS JKUBBIX OPIaHU3MOBK 1
adMoTHYECKUM (haKTOpaMm.
18 | Hccnenoparensckue paboTsl «BrusHue cBeta (Teria, BIaKHOCTH,COCTABa 1
IIOYBBI) HA PACTEHUS B
€CTECTBEHHbIX WJIM UCKYCCTBEHHBIX YCIOBUSIX
Tema 3. B3aumoeiicTBUs )KUBBIX OPraHM3MOB
19 | Buotnueckue daxTopl. 1
20 | 3aKOHOMEPHOCTH Pa3BUTUSIMEKBUIOBBIX B3aHMOOTHOILICHHH. 1
21 | Uccnepoarenbckas pabora «HabnroaeHus 3a B3aMMOOTHOIIEHUSIMU )KMBOTHBIX 1
IpU AOOBIBAHUM UL (KOPMYLIKH ISl ITULL, 111 TOPOJICKUX MM CEJIbCKUX
KHUBOTHBIX). BeO- kamepnI».
22 | HccnenoBatenbckas paboTa«PacnpocTpaneHre BUJOB-CHHAHTPOIIOB B HAIIIEH 1
MECTHOCTH»
Tema 4. YenoBek B )KU3HU pACTEHUI 1 )KUBOTHBIX?
23 | AHTpornoreHHble (aKTOPBI. 1
24 | OpomalHUBaHHE U MIPUPYUYECHUE )KUBOTHBIX HPACTCHUH. 1
25 | KynabTypHble pacTeHUs U UX JUKHE TPEIKH. 1
26 | Kpacnas xaura Baieit Tepputopun. Oco0o oxpaHsieMble TEPPUTOPHH, 1

3anoBeJHUKH Poccuu u Mupa.




27

HccnenoBatensckas paboTta «BiusHue aHTPONOTeHHBIX (PaKTOPOB Ha pa3BUTHE
pacTeHuil Bropo/ie/HaceICHHOM ITYHKTE».

28 | Ilpaxtuueckas pabota «PazHo06pasye KyIbTYpHBIX PACTEHHUIA B BallleM PErHOHE.
Tema 5. Dxoslornueckre HUIIK
29 | Buocdepa — 01Ha U3 BAKHEHIIHX060I0UEK 3EMITH.
30 | Yo Takoe «IKONOTMYECKHE HUIITU» U
Kak oHH (hopMuUpyroTcs?
31 | dopmupoBanue 3HAHMI 0 GHOPAZHOOOPAZHIO KU3HEHHBIX(POPM, TTOBEIEHIECKUX
PUCTIOCOONCHUH, MOAM(PUKATMOHHAS H3MEHUYUBOCTD
32 | PacrurenbHbIe co0OIIeCTBA M UX TUMHI. Pa3BUTHE U CMEHBI paCTHTEIBHBIX
COOOLIECTB.
33 | UccnenoBarenbckue paboThl «IKOJIOTHUECKHE HUIIA BOKPYrTeOsl — OTMCaHue
(hakTOpPOB OKPYXKAIOIIEH CPEIBI».
34 | UroroBoe 3aHATHE.

HUroro




KanennapHo- TemaTu4ecKuii mjiax

7 Kaacc
Ne Pazniensl 1 TeMbI IporpaMmbl Kos-Bo |mata
/o 4acoB
Tema 1. BBenenue B pacTeHHEBOICTBO.
1. | Yrto-Takoe pacTeHHUEBOICTBO:OCHOBHBIC (PaKTOPHI BHIPAIIUBAHHS 1 01.09
pacrenuii. Ictopust pa3BUTHS arpOXMMHYECKUX 3HAHUN
Tema 2. ATpOTeXHHUYECKHI SKCIIEPUMEHT
2 | IlpaBuna HOCTaHOBKHU arpo3KCIIEPUMEHTOB. 1 08.09
3 | IlocTaHOBKA SKCIIEPUMEHTOB CPACTEHHSMH. 15.09
OcBOEHHE TEXHOJIOTHH KPYTIIOTOIMYHOTO BBIPAIIMBAHUS CAIATOB M 22.09
MUKpPO3EJICHH B KOHTPOJIUPYEMBIX UCKYCCTBEHHBIX
YCIIOBHSIX.
Tema 3. Poib XUMHYECKHX JIEMEHTOB B TUTAHUH PACTCHUNA
5 | Boma. PactBop. BeITsDKKA. 1 29.09
6 | Poltb XHMUYECKHUX DJIEMEHTOB BIIMTAHUU PACTEHUIA. 1 06.10
7 | Y106penus: opraHnuecKiue, MUHEPaIbHbIE, MUKPOOHOJIOTHUECKHE. 1 13.10
8 | lpaktuueckas pabora «CxeMbl IUTATENBHBIX PACTBOPOB. Pacuer 103 1 20.10
yIOOpEHUH sl MUTATEIFHBIX PACTBOPOBY.
9 | IIpakTuyeckas pabora «[IuTaHHEPACTEHNI: TEXHOIOTHS TIPUTOTOBIICHHUS 1 27.10
MUTATEIBHBIX PACTBOPOB ISl PA3HBIX KYIBTYP).
10 | Tumnsl nUTaHUS PACTEHHIA. 1 10.11
11 | IIpakTuueckas paboTa « MOHUTOPUHT MHHEPATHEHOTO TUTAHUS PACTEHHI. 1 17.11
12 | INpaktudeckas paboTa «PacTUTeIbHAsS JAUATHOCTHKAY. 1 24.11
13 | Poct u pa3BuTHE pacTeHUIt: ITAIBI OHTOT€HE3a, (PAKTOPBI, BIMAIONINE HA 1 01.12
pOCT pacTeHUt
14 | UccnenoBarenbckas padota «OLeHKaCOCTOSHUS KOMHATHBIX pacTECHU, 1 08.12
pacTeHui Ha MKOJIBHOW TEPPUTOPHH, YCTAHOBKA IPUIHH
MATOJIOTMYECKUX COCTOSTHUH (TIPY HAJTMYWH )».
Tema 4. Perynstopsl pocta pacTeHHi. 3aluTa pacTeHHA
15 | [loHsATHE O perynaropax pocTapacTeHHil. 15.12
16 | INpakruueckas pabora « ®UTOMOHUTOPHUHT M OLIEHKA COCTOSHHUS 22.12
pactenuii. CoBpeMeHHBIECTIOCOOBI MOHUTOPHHTAY.
Tema 5. BojHas,mecuanasi ¥ MOYBEHHAsI KyJIbTYPbI, X IPUMEHEHHUE B BBIPAIIIMBAHUN PACTCHUI.
dusznonorus pacTeHU!
17 | BonHas, necuaHas ¥ NOYBEHHAAKYIBTYPBI, UX IPUMEHEHHE B 1 29.12
BBIpAIIMBAHUYU PACTCHUI.
18 | IIposenenue BombI B KOpHE U cTebepactennid. [IpakTuueckas pabora 1 12.01
«KopHeBoe naBneHue».
19 | BonHblii pexxuM pacTeHHii: CTPOCHUE YCTHUIL: (DaKTOPBI, BIUSIOIINE 1 19.01
Ha MX PACKPBITHE U 3aKPbITHE. 3HAYCHNUE MEXaHU3MAaPETYIISIHH
WCTIApEHHMSI BJIard PACTCHHEM.
20 | POTOCHHTE3 — YHUKAIIbHBIN [TPOLIECC PACTEHUH. 1 26.01

Tema 6. KYJ'ILTypHLIC pacTCHUA. COBpCMeHHBIe ACIICKTHI CCICKIIUN




21 | Kak yenoBeK cTall HCHOJIb30BaThPACTCHUsS? 1 02.02

22 | JlomecTukamusi. 1 09.02

23 | duckyccus «JloMeCcTHKALINS, BCE TMPACTCHUS M )KUBOTHBIE, KOTOPbIE 1 16.02
KHUBYT PSIOM C YEJIOBEKOM MM OJIOMAIITHUBAIOTCS?

24 | HacieiCTBEHHOCTh M M3MEHYHBOCTH — OCHOBHBIE CBOMCTBA KHUBBIX 1 01.03
OpraHUu3MOB.

25 | UsmenunBoCTh. BUABIM3MEHYMBOCTD. 1 15.03

26 | IIpakruyeckas pabora «MoauprKannOHHAs K3MEHIUBOCTE(JIUCTHS, 1 29.03
WTOJIKH C OJTHOTO JIEPEBA)».

27 | T'en —MaTepuaabHbIM HOCHTENb HACIEACTBEHHOCTH U H3MEHYMBOCTH. 1 05.04

28 | IIpaktruyeckas pabota «I'eH — HHCTPYKIHS 110 COOPKEKIIETKI 1 12.04

29 | Myranuu. 1 19.04

30 | OcHoBHBIE MeTOIBI ceneKiun. 3Hauenne pabot H.W. BaBumoga. 1 26.04

Tema 7. PacTureabHas NpoayKuus

31 HamzemHBIE 1 TIO3€MHBIE OpTaHbIPACTEHHIH. 1 03.05

32 CriocoObI pa3MHOKEHUS pacTeHUH 1 10.05

33 [TonsiTHE 0 KauecTBE MPOAYKTOBIUTAHUSI. 1 17.05

34 Wrorosoe 3ansartue 1 24.05

Hroro 34




KasengapHo- reMaTu4ecKuil MJIaH

8 kiace
Ne Paspneins! 1 TeMBI IpOrpaMMBbL Koi-Bo [ara
/o 4acoB
Tema 1. buorexnosorus
[TonsiTMe GMOTEXHOJIOTHH.
[Ipaktudeckas padbota «IIpumMeprImpuUMEHEHUST OMOJIOTHYECKUX 0OBEKTOB
B TBOCU KU3ZHUY.
Tewma 2. Mukpo6uonorus
3 | IMonoxeHue NPOKApPHOTOB B CHCTEMEOPraHHYECKOrO MHPA. 1
4 | Crpoenne 6aKkTepHaTbHO KIETKH. 1
5 | Knaccudukarus 6akrepuil. 1
6 | Ilpaktuka. JlabopatopHas padora «DUKCUpOBaHHBIE MTPETIAPATHI 1
Oaxtepuii. Onpenenenue GOpPMbINPEITIOKEHHBIX KYJIbTYP
MUKPOOPraHU3MOB, HCIIOJIB3Ysl TPOCTON METO/I OKPACKHUY.
7 | JTaboparopras pabota «IToceB cMbIBa ¢ pyK Ha Jamiku [leTpmy. 1
8 | JlaboparopHas pabota «CpaBHEHHE POCTAa MUKPOOPTaHM3MOB Ha YaIIIKe 1
0e3 u ¢ 7o0aBIeHNS aHTHOMOTHKOBY.
Tema 3. DykapuoTHueckue opraHu3Mbl B OMOTEXHOJOT U (TUIECHEBbIE IPUOBI, APOKKHU, BOJIOPOCIIH)
9 | IlnecHesble rpubkl MPOIYIIEHTH GMONOTMYECKH AKTUBHBIX BEIIECTB 1
10 | O6umas xapakTepucTHKa APOFKIKEN 1
11 | JTaboparopnas pabora «Ilojacuer KIeTok aposxskeil B kamepe IopseBay. 1
12 | JJaboparopuas padora «HaGmonenne. PasMHOXEHUS IPOKIKEBBIX 1
KIIETOK».
13 | Bomopocnu — nepcrneKkTUBHBIN 00BEKT IS IPOU3BOACTBA OElIKa U 1
YIJIEBOJIOB.
14 | Uccnenosarensckas padora «BinusiHue HU3NKO-XUMUYECKUX(HAKTOPOB Ha 1
POCT BOJOPOCIN»
Tema 4. HacneacrBennas nadopmanus
15 | HacnencTBeHHOCTD ¥ M3MEHUMBOCTH — OCHOBHBIE CBOMCTBA JKMBBIX 1
OpraHU3MOB.
16 | TIpakrmueckas paboTa «MoaupUKALMOHHAS H3MEHYMBOCT 1
(JIUCTBSL,UTOJIKH COJTHOTO JIEPEBA)».
17 | T'en —martepuanbHblii HOCUTEb HACIEACTBEHHOCTUH U3MEHUYNUBOCTH. 1
18 Myranuu. 1
Tema 5.Bupyconorus
19 | Honoxenue BUPYCOB B CUCTEMEOPTaHMYECKOTO MUPA. 1
20 | CrpykTypa 1 XMMMUYECKHI COCTaBBUPYCOB. 1
21 | Knaccudukanus BUpycoB. 1
Tema 6. I'enHas nmwxeHepus 1 OGMOTEXHOJIOTHH
22 | OCHOBBI T€HHOU UH)KEHEPUH. 1
23 | buoTexHOMOTHH MPOAYKIIMH OETKOB B OaKTEpUAIbHBIX KYJIbTYPaX. 1
24 | JlocTmXeHusi TeHHOM WH)KEHEepPUUU OMOTEXHOJIOTHH. 1
25 | 'MO. Metoas nonydenusI MO. Urpa-nuckyccus:«Bbiurpaii rpant Ha 1
cozganue ['MO».
Tema 7. BHOTEXHOJIOTMU B )KUBOTHOBOJCTBE
26 1

I[OMGCTI/IKB_I_[I/ISI OCHOBHBIX JOMAITHUXXHUBOTHBIX




27 | Jluckyccus «JloMecTUKAIMs, BCE TMPACTEHHS ¥ JKUBOTHBIE, KOTOPhIE 1
JKUBYT PSAIIOM C YEIOBEKOM UM OJI0OMAITHUBAIOTCS?
28 | CoBpeMeHHBIE METOIBI B JKHBOTHOBOJICTBE 1
29 | BuOTeXHOIOTHS KOPMOBBIX TIPENApPaTOB. 1
Tema 8. BHOTEXHOIOT M BPACTEHUEBOICTBE

30 | OcHOBHBIE METOIBI CETNEKITUH. 1

31 | Hcropus cenekuuu B Poccuu u Mupe, HCTOPHS Pa3sBUTHS BaKHEHIINX 1
COPTOB KYJIbTYPHBIXPACTEHHIA.

32 | T'ennas uHKeHepUs PacTEHHIl 1

33 | BHOTEXHOJOTHS KYJIbTYPHBIXPACTEHHIA. 1

34 | HWroropoe 3aHATHE 1
HUroro 34




KasengapHo- reMaTu4ecKuil MJIaH

9 KkJ1ace
Ne Paznensl 1 TeMbl porpaMmsl Kou-Bo Hara
/o 4acoB
Tema 1. ®usznonoruueckas XuMus
1. | Beenenue. buorennsie anemenTsl: opraHorens: O, C, N, H. 1 06.09
2 | AktuBHBIEC ()OPMBI KUCIIOPO/IA, HX TOIy4YCHHE, HEUTPATH3aIIHsL. 1 13.09
3 | MakpoaieMeHThI 1 20.09
4 | Mukpo31eMeHTbI 1 27.09
5 | Ilpaktuueckoe 3anaTHe «KauecTBEHHbIE PEAKIINN HA OPTAHUIECKUE 1 04.10
MOJICKYJIBI».
6 | XKupsl. 3a0oneBanus 4en0BeKa,CBA3aHHbBIE C HAPYIICHUSIMU 1 11.10
KUPOBOr0 OOMEHa.
7 Vrinesoanl. 3a00iIeBaHUs Y€JIOBEKA,CBSI3aHHEIE C 1 18.10
HapyIIEHUSIMH YTJI€BOJAHOTOOOMEHA.
8 | benku. Ctpoenue. 3a00IeBaHUSTICTIOBEKA, CBSI3aHHBIC C 1 25.10
HapylIeHUsIMH O€IKOBOTO 0OMEHa.
9 | ButaMuHBI )KHPOPACTBOPUMBIE, BOJIOPACTBOPUMBIE. 1 08.11
10 | Knerka. 1 15.11
Tema 2. MonexynsipHasi 6uosorus
11 | OcHOBHBIE BEXU Pa3BUTHS MOJIEKYIISIPHOM OHMOJIOTHH. 1 22.11
12 | HykneuHOBBIE€ KUCIIOTHI. 1 29.11
13 | IpaxTuueckas pa6ota«Mopens JHK-opuramm. 1 06.12
14 | MarpuuHsble cuHTe3bl. Perukanus — 0CHOBa KJIETOYHOTO JIEJIEHUSI. 1 13.12
15 | Ilpaktuyeckas pabota «PemnnukaTuBHas MalllHa Urpa - 1 20.12
JIEMOHCTPALHA)».
16 | Myrarum. 1 27.12
17 | I'enetnueckuii koz. 1 10.01
18 | IIpakruueckas pabGora «PeieHne 3a0a4 Ha FTEHETHYECKUINKO 1. 1 17.01
19 | Opraunwusarus reroma BupycoBIIpoOTHBOBHPYCHBIE CPE/ICTBA, 1 24.01
MEXaHU3MBI UX JICHCTBUSL.
20 | Opranusaius reHoma 6aktepuii. AHTHOAKTEpHATbHbIE IPEApPaTh. 1 31.01
Tema 3. dapmakosorus
21 | IousTHE O JEKAPCTBAX 1 07.02
22 | CKpUHHUHT U €r0 METOIBL. 1 14.02
23 | dapMaKkOKWHETHKA JICKAPCTBEHHBIXBEII[ECTB. 1 21.02
24 | dapmakoMHAMEKA. 1 28.02
25 | Buzsl B3auMO/ICHCTBHS JICKAPCTB. 1 06.03
26 | TpancMeMOpaHHbIii cUrHAITUHT. TUIIBI KJIETOUHBIX PELIENTOPOB. 1 13.03
27 | MonekynsapHas (papMaKoJIoTus aHTHAIIEPTUYECKUX CPEICTB. 1 27.03
28 | MexaHusM NeiCTBHS M IPUMEHEHHUETPENIAPATOB, CTUMYITUPYFOIIUAX 1 03.04
poIlecChl UMMYHHUTETA.
29 | TlonsTHE O HAPKO3€ M HAPKO3HBIXIIPETIAPATaXx. 1 10.04
30 | ®usnonoruueckuii con; ¢a3el cHa. Bunpl Hapymenuii cHa [Tonarue o 1 17.04

MCIUKAMCHTO3HOM CHC 1 CHOTBOPHBIX IIPCIiapaTax (F I/IHHOTI/IKaX).




31 | Uccnenosatenbckas paboTa « IKCIEPUMEHTA T10 OIIPEIEICHUIO 1 24.04
TOKCHMYHOCTHU BEIIECTB HA aPTEMHUIUSIX)).

32 | Uccnenosarenbckas padora «IloBeaeHuecKre TeCTsl Ha phIOKax 1 08.05
Danio rario.

33 | Mpakruyeckas pa6oTa «MCTONOTHUECKHE TIPENapaTh IMMYHHOM 1 15.05
CHCTEMBI.

34 | Urorogoe 3ausTHe 1 22.05
Hroro 34







	Оглавление
	Направленность программы
	Новизна программы
	Актуальность программы
	Педагогическая целесообразность программ
	Задачи дополнительной общеразвивающей программы:
	Образовательные:
	Развивающие:
	Воспитательные:

	Возраст детей, участвующих в реализации программы: 11-15 лет
	Формы обучения:
	Формы организации деятельности обучающихся:
	Ожидаемые результаты:
	Метапредметные результаты:
	Учебно-тематический план
	5-6 классы
	Модуль «Основы растениеводства» 7 класс
	Учебно-тематический план (1)
	СОДЕРЖАНИЕ КУРСА ВНЕУРОЧНОЙ ДЕЯТЕЛЬНОСТИ
	1. Мы исследуем живые объекты
	2. Влияние окружающей среды на живые организмы
	3. Взаимодействия живых организмов
	4. Человек в жизни растений и животных?
	5. Экологические ниши

	Модуль «Основы растениеводства» 7 класс (1)
	1. Введение в растениеводство
	2. Агротехнический эксперимент
	3. Роль химических элементов в питании растений
	4. Регуляторы роста растений. Защита растений
	5. Водная, песчаная и почвенная культуры, их применение в выращивании растений. Физиология растений
	6. Культурные растения. Современные аспекты селекции
	7. Растительная продукция.

	Модуль «Биотехнология» 8 классы
	1. Биотехнология
	2. Микробиология
	3. Эукариотические организмы в биотехнологии (плесневые грибы, дрожжи, водоросли)
	4. Наследственная информация
	5. Вирусология.
	6. Генная инженерия и биотехнологии.
	7. Биотехнологии в животноводстве
	8. Биотехнологии в растениеводстве

	Модуль «Молекулярные основы физиологии и фармакологии» 9 класс
	1. Физиологическая химия.
	2. Молекулярная биология.
	3. Фармакология

	Методическое обеспечение:
	Методические материалы
	Список литературы:
	Календарно- тематический план
	5-6 класс
	Календарно- тематический план 8 класс

