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IHosicHUTEJLHAA 3aIIUCKA

AKTyalbHOCTh M Ha3HadeHHe mnporpammsl. [Iporpamma paspaboTaHa B COOTBETCTBHM C
TpeboBanusaMu PenepasbHOro rocy1apcTBEHHOr0 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOI'O OOILEro
o0pa3oBaHMs, OPUEHTHPOBAaHA Ha OOecleYeHHnEe WHIMBUAYAJIbHBIX MOTpeOHOCTEH 0Oydarommxcs H
HampaBjieHa HA JOCTIKCHHE IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHMsl C Y4YeTOM BBIOOpPAa YYAaCTHHKAMHU OOpa30BaTEIbHBIX OTHOIIEHUH KypCOB YacCTH,
(bopmMHupyeMoil ydacTHUKAMH 0Opa30BaTENbHBIX OTHOLICHHUH. DTO MO3BOJSET 00ECIEUUTh EAMHCTBO
oOs3atenbHBIX TpeboBanuii ®I'OC BO BceM MPOCTPAHCTBE LIKOJBLHOTO OOpa30BaHUS: HE TOJBKO HA
YPOKE, HO U 32 €r0 MpeesIaMu.

AKTyaJabHOCTb peajM3allii JaHHOM MporpaMMbl 00yCIOBIEHA CaMOl 0COOEHHOCTBIO TPOEKTHO-
HCCIJIEIOBATEIBCKON ACATEIbHOCTH. JTa JCATEIBHOCTD JIE)KUT B OCHOBE IIO3HABATECIIBHOIO MHTEpeca
peOeHKa, SBISIETCS 3aJJ0TOM YMEHHMS IUIAHHPOBATH JIIOOBIE IEHCTBUS M BaYKHBIM yCJIOBHUEM YCIICUITHON
peamuzanuu  ujued. JoOble W3MEHEHHs COBPEMEHHOro OOIIecTBa CBSA3aHbI C MPOEKTaMU |
UCCIIEIOBAaHUSIMU — B HayKe, TBOpYECTBE, OH3Hece, OOLEeCTBEHHOW >KHU3HHU. [loaToMy Ba)kKHBIM
AJIEMEHTOM PAa3BUTHUSI JMYHOCTH OOYYarOIIErocsl SBiIsSeTcsS (OPMHUPOBAHHE OCHOBHBIX HABBIKOB
IIPOEKTHO- UCCIIEN0BATEIBCKON JEATEIIBHOCTH.

[Iporpammoii npenycMoTpeHo (popMUpPOBaHNE COBPEMEHHOIO TEOPETUUYECKOTIO YPOBHS 3HAHUM,
a TaKKe M MPAKTUYECKOTO OIbITa paboThl ¢ Ja00paTOPHBIM 000pPYIOBAHUEM, OBJAJICHUE IpUEMaMU
UCCIIEIOBATENIbCKOM  AeATeNbHOCTH.  MeToasl  opraHu3aluu  oOpa3oBaTeNbHOW M HAy4yHO-
UCCIIEIOBATENbCKOM  JIEATENIbHOCTH  IIpelyCcMaTpuBalOT  (OpMUpOBaHHE Yy  OOydaroIIMXCs
HECTaH/JAapTHOI'O TBOPYECKOTO MBIIUIEHUS, CBOOOABI CaMOBBIPAXKEHHS M HWHIUBUAYAIbHOCTH
CYXKJICHUU.

Jnsa  nomHoro - yyera - mOTpeOHOCTEH — yyamuxcd B [IPOrpaMMe€  HCIOJIb3YeTcs
i epeHIIMPOBaHHBIA TOAXO0J, YTO CTUMYJIUPYET YyYallerocss K YBEIMYCHHIO MOTPEOHOCTH B
WHIVBUAYAJIBHON, HWHTEIUIEKTYalbHOW M TI03HABATEIbHON JEATEIBHOCTH U Pa3BUTHIO HAy4dHO-
HCClIeIoBaTeNbCKUX HaBbIKOB. [Iporpamma ctaneT BocTpeOOBaHHOWB MEPBYIO OYepe/ib IKOIbHUKAMH,
KOTOpBbIE UMEIT CTOMKMH HMHTEPEC M COOTBETCTBYIOIIYIO MOTHBALMI0 K HM3YyYEHHUIO IPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA,ECTECTBEHHBIM HAyKaM U TEXHOJIOTHUSIM.

B moapocTkoBOM Bo3pacTe ydaiiuecs: MposIBISIOT CBOK 3aMHTEPECOBAHHOCTbh B TOW MJIM MHOM
o0jacTv 3HaHUM, HAyYHOM HANpPAaBJIEHUU WM MPO(EecCHOHANBHON AesTenbHOCTH. Takum o0pazom
MPOUCXOAUT (HOPMUPOBAHUE TTO3HABATEIILHOW M TPO(PECCHOHATBHON COCTABJISIONMIEH JIMYHOCTH,
MIOMOTaeT ydJalieMycsl B OIpeeeHnH OyayIllero >KM3HEHHOTO MyTH U B MPO(ECCHOHAIBHOM BBIOOpE
nocje oKoOHYaHusl 1Kokl I1oj060HOro posa 3aMHTEPEeCOBAaHHOCTh CTUMYJIMPYET MOCTOSTHHOE JKeJlaHUe
IIKOJIbHUKAK MO3HAHUIO HOBOTO, PACHIMPEHUIO M YIIyOJIEHUIO COOTBETCTBYIOIMX 3HAHWM, U

MOJIyYEHUIO HOBBIX B TOM YHCJE MPAKTUUYECKHX HABBIKOB, a TaKXX€ MOTHUBUPYET Yy4allerocs Ha
poOpUEHTAIHIO.

[IporpaMMa HareneHa Ha MOMOLIb peOEHKY B OCBOEHHWU OCHOB OPTraHU3allU{ M OCYILECTBICHUS
COOCTBEHHOW MPOEKTHO-UCCIIE0BATENILCKOM JEeSITENbHOCTH, a TAKXKE B MPHUOOPETEHUH HEOOXOAMMOTO
ombITa JUIsl paboThl HAJA WHIUBUAYATbHBIM HCCIIEJOBAHMEM WM TpoekToMm. [Iporpamma momMoxeT
IIKOJILHUKY B O0Jiee IiTyO0OKOM M3Y4E€HUH MHTEPECYIOIei ero 00JacT eCTECTBEHHBIX HAyK, a TAKXKe B
MPUOOPETEHNN BAKHBIX COLIMAJIBHBIX HABBIKOB, HEOOXOAUMBIX AJIs MPOAYKTUBHOHN COIMATU3AUNA U
(GhopMUPOBaHUSI TPAKIAHCKON MO3UIUH:

— HaBBIKA CaMOCTOSITEIBHOIO PEIICHUs AaKTYyalbHBIX HCCIEAOBATEIBCKUX WINA MPAKTUYECKUX
3aJ1a4, BKJIFOYAIOIIErO B ce0sl yMEHHE BUJIETh U aHAIM3UPOBATHIIPOOIIEMBI, HYK/IAIOIIMECS B PEIICHUH,
yYMEHHE JIeTalIbHO pOopadaThiBaTh U PEAM30BbIBATh CIIOCOOBI pabOThl ¢ HUMH, YMEHUE IJIAHUPOBATh
COOCTBEHHYI0O pPabOTy M CaMOCTOSITEIbHO KOHTPOJHMPOBATH CBOE MPOJBIKEHHE K IKeTaeMOMYy
pe3ynbTary;



— HaBbIKa TCHEPUPOBAHUA U OGOPMIICHHS COOCTBEHHBIX HJIEH, 00JeueHUs] MX B yIOOHYIO JUIS
pacmpoctpanenus Gopmy;

— - HaBBIKA YBOKUTEJIBHOTO OTHOIICHMS K YyXXHMM B3IJISIaM U HIEsM, O(OPMIICHHBIM B paboTax
APYTHX JIO/ICH, IPYTrUX aBTOPOB — BIIAJCIIbIIEB HHTEIUIEKTYaIbHOM COOCTBEHHOCTH;

— HaBblKa MNyOJIMYHOIO BBICTYIUIEHHUS HepeA OOJbIION ayIuTOpHel, apryMEHTHPOBAaHUS MU
OTCTaMBAaHUS CBOEM TOUKM 3PEHHUS, OTBETOB HAa BOIPOCHI CBEPCTHUKOB M B3POCIHBIX, YOSKICHMS
JIPYIUX B CBOEU IPABOTE, IPOJBUKEHHUS CBOUX UJIEH;

— HaBbIKa pabOThl CO CIELHUATU3MPOBAHHBIMU KOMITBIOTEPHBIMU MPOTrpaMMaMH, JIabopaTOPHBIM
00opy/noBaHUEM, TEXHHUUYECKUMHU YCTPONUCTBAMU, OMOIMOTEYHBIMU (OHJIAMU U MHBIMU pecypcamu, C
KOTOPBIMH MOKET OBITh CBSI3aHA MPOEKTHO- HCCIIEI0BATENbCKAs JIEATEIbHOCTh IIKOJIbHUKA.

Kpome Toro, paboTa mKoJIbHUKA HaJ MPOSKTOM WIIM UCCIIEAOBAaHHEM OyJeT CrocoOCTBOBATH U
Pa3BUTHIO €r0 aJEKBaTHOW CaMOOLIEHKH.

BapuanTsl peaju3anuu nporpaMMsl 4 (popMbI MPoBeTeHUS 3aHATHIA.

JlanHasi mporpaMMa paccyrTaHa Ha paboTy co mKoiIbHUKaMu 5-9 kiaccos. [lemarory BaxkHee
aKLIEHTUPOBAaTh CBOE BHHMaHHE HE CTOJIbKO Ha KauyecTBE pe3ylibTaTa MPOEKTa WM HCCIeI0BaHUS,
CKOJIbKO Ha TOM, YTOOBI yYAIIUICS TTOJTydall 3HAHUS B TOM YHCIIE U Y€Pe3 BHITIOJIHEHUE MPAKTHIECKOTO
3aJlaHus, JeJ1ajl BbIBO/IBI U YMO3aKIIFOUEHUS I HA OCHOBAHUU CBOETO MCCIIEIOBAHMSI, YUUJICS CPaBHUBATh
€ro pe3yjbTaTbl C TEOPETUYECKUM MATEpPHAIOM M HCCIIEIOBAaHUSAMHU JIPYIMX LIKOJIBHUKOB. Takum
00pa3omM, MIKOJFHUK OCBOUT OCHOBBI MPOEKTHO-HCCIEIOBATENBCKON NESTEIPHOCTH W TNPHOOpETeT
HaBbIK KPUTHUECKOT'O OTHOILIEHUSI K MaTepUay.

[IporpamMma pa3bura Ha MOIYJIH, KOTOPbIE MOTYT OBbITh MCIIOJIb30BaHbl MO0 YACTHUYHO, JHMOO
nosiHocThto. Tak Moayinb «Kak JKMBOTHBIE M pacTEHUS NPUCIIOCAOIMBAIOTCS» (IBOJIOLIMOHHAS
9KOJIOTHs1) MPEAIoaracTcs 1yisl u3yueHus B 5 wim 6 kiacce B TedeHue oaHoro roaa (34 yaca B ropn).
Monaymu «OCHOBBI paCTEeHHEBOJICTBAY U «BHOTEXHONOTHS» paccUUTaHbl Ha 68 4acoB W MOTYT OBITH
pean3oBaHbl B TeueHUU 2-X neT (mo 34 ydaca B ron) unu B TeueHue 1 roga (68 uvacoB B ron). Bo
BTOPOM CJIy4ae BO3MOXKHO INpPOXOxJaeHHe oboux Monyineil («OCHOBBI paCTEHHEBOJCTBa» B 7 WM 8
knacce, «buorexnomorun» B 7 uiam 8 kinacce). AHaNOTMYHO MOIYIH «MOJEKYIspPHbIE OCHOBBI
¢uznonoruu 1 papMakosorum» U «MoseKyIsIpHble OCHOBBI CEJEKIMM» PACCUUTaHbl HAa 68 yacoB U
MOTYT OBITH pealan30BaHbl B T€UEHHUH 2- X JeT (mo 34 yaca B ro) win B TeueHuu 1 ronaa (68 4acoB B
ron). Bo BTopoMm ciiydae BO3MOXKHO NpOXOXkaAeHHEe oboux Monyned («MonekyaspHble OCHOBBI
ceneKkum» B 8 kiacce, «MoeKyIsipHble OCHOBBI (pr3H0IOTHH 1 (hapMakoIoruu» B 9 Kiacce).

MoxXHO  peKOMEeHJOBaTh  HUCHOJB30BaTh  Monaynu  «Kak  KUBOTHBIE UM pacTeHUS
pUcrocabIuBaroTCs», «OCHOBBI paCTEHUEBOJICTBAY, «MOJEKYISpHbIE OCHOBBI CEIEKIIUN» B KAUECTBE
HeNpepbIBHOIO oOpa3oBarenbHOro Iukna (5-9 kmacc mo 1 wyacy B Heeno) Uid  KJIaccoB
arpoOMOTEXHOJOTMUECKOW  HampaBiieHHOCTH.  Monaymu  «Kak ~ KMBOTHBIE W pacTeHHS
npucnocadauBarTcs», «buorexnonornn» u «MosnekynsgpHble OCHOBBI (PU3HOIOTHH U (PapMaKOIOTUN»
B Ka4eCTBE HEMpPEPhIBHOTO oOpa3oBateibHOro mukia (5-9 ximacc mo 1 yacy B Henemnro) Ui KJIacCoB
OMOTEXHOJIOTMYECKOT0 WJIM MEUIIMHCKOTO HaIllPaBJIEeHUH.

B3aumocBs3p ¢ nporpammoii BocnutaHusi. [Iporpamma kKypca BHEYpOUHOHN JESATEIBHOCTH
pa3paboTaHa C y4eTOM PEeKOMEHJAIMi MPUMEPHON MPOrpamMMbl BOCITUTAHUS, YUUTHIBAET IICUXOJIOTO-
Me/IarOrnYeckie OCOOCHHOCTH JaHHBIX BO3PACTHBIX KaTeropuid. OTO TMO3BOJNSET Ha IpPaKTHKe
COEIMHUTH O0YYAIOIIyI0 U BOCIIMTATENBHYIO JIEATENbHOCTD Melarora, OpueHTUPOBATh €€ He TOJIBKO Ha
MHTEJUIEKTYaJIbHOE, HO U Ha HPABCTBEHHOE, COLMAIEHOE PA3BUTHE peOeHKA. DTO NPOSIBISETCS:

— B IIPUOPUTETE JIUYHOCTHBIX PE3YJIBTATOB PEAIU3ALUU IIPOrPAMMBI BHEYPOUYHOU IEATEIBHOCTH,
HalIEAMNX CBOE OTPAKEHUE M KOHKPETU3ALNIO B IPUMEPHOM IPOrpaMMEBOCITUTAHNS;

— B BO3MOXXHOCTH KOMIIJICKTOBaHHUA Pa3sHOBO3PACTHBIX Tpyni JJIA OopraHu3anvin
HpO(bOpHeHTaHI/IOHHOﬁ ACATCIIbBHOCTHU IIKOJIBHUKOB, BOCIIMTATCIIbHOC 3HAYCHHUEC KOTOPLIX OTMECYACTCA



B IIPUMEPHOM MMPOrpaMMe BOCITUTAHUS,

— B HUHTEPAaKTHBHBIX (QopMax 3aHATUNH A IIKOJIHHUKOB, OOECIEeYMBAIOUIMX OOJBIIYI0 HX
BOBJICYEHHOCTh B COBMECTHYIO C MEJaroroM MU JPYrUMHU AETbMHU JAESITEIIBHOCTh U BO3MOYKHOCTH
o0pa3oBaHMsl Ha €€ OCHOBE JETCKO-B3POCIBIX OOIIHOCTEH, KIIOUEBOE 3HAUYEHUE KOTOPBIX JUIS
BOCIIMTAHMSI IOJUYEPKUBACTCS IPUMEPHOUIIPOrPAMMOM BOCIIUTAHUS.

Ocob0eHHOCTH PadoOThI y4YUTeJsl MO mMporpamMme. 3ajada y4YuTelds COCTOMT B TOM, YTOOBI
COMPOBOXKAATh MpoOLEecC Mpo(eccHOHANbHON OpHUEHTAllMU IIKOJBbHUKA, pAaCKpbIBas IOTEHIMAI
KaXKJ0ro 4epe3 BOBJIICYEHUE B MHOTOOOPA3HYIO JESATEIbHOCTh, OPraHU30BAaHHYIO B Pa3HbIX (opmax.
[Ipu 3TOM pe3ynbraToM pabOThl YYHTENs B MEPBYIO OYepelb SBISICTCS JTUYHOCTHOE DPa3BUTHUE
yuamierocsi. JINUHOCTHBIX PE3yJbTaTOB YUUTEIb MOXET JIOCTHYb, YBJEKas YYEHUKA COBMECTHOU U
WHTEPECHON MM OOOMM JIESATEIBHOCTHIO, YCTAHABIMBAs BO BpEeMs 3aHATHN T0OpOXKEIATEIHHYIO,
MOIJICPIKUBAIOIIYIO aTMOC(EPY, HACKIIIAS 3aHATHS IIEHHOCTHBIM COJICPKaHHUEM.

[TpumepHas cxema NpoBEACHUSI 3aHIATHIA IO ITPOrpaMMe:

1. OO0OBbsicHEHHE TCOPECTUYCCKOI'O MaTCpHralia 110 TCMC.

2. HOIIFOTOBK& K OKCICPUMCHTAJIIbHOMY 3aHATHIO, 06C}’)KI[GHI/IG 00BEKTOB IJi1 IPpaKTUYCCKOTO
3aHATHA.

3. HpOBGI[GHI/Ie IMPAKTUYCCKOI'o 3aHATHUA — OCHOBHAA 3agada OCBOCHUC MCTOHOJIOTMH JAaHHOI'O
9KCIICPUMCHTA.

4. Tlo OKOHYAHMH NPELIOKMTH IETAM, KOTOPBIE 3aMHTEPECOBANMCH JAHHBIM JKCIEPUMEHTOM,
pa3BUTh €r0 B HCCIENOBATEIBCKUI MPOEKT. Jii 3TOro HeoOXO0AUMO OOCYIAMTH OOBEKTHI, KOTOPHIE
y4eHHK Oy/eT MCClIeI0BaTh, COCTABUTh IUIAHIKCIIEPUMEHTA.

5. TloMoub yUEHHKY IPOAHAIM3UPOBATH PE3YIILTATHI SKCIIEPUMEHTA.

OueHuTh pe3yiabTaThl MPOEKTHO-UCCIIECAOBATEIBCKON IESATEIBHOCTH IIKOJIBHUKOB MOXXHO B
MPOLIECCE 3AIIUTHI UMM CBOUX paboOT B paMKax LIKOJIbHON Hay4HO- MPAKTUYECKON KOH(EpEeHIINH.

Conepixanue Kypca

Moaysib «Kak :KHBOTHBIE U PACTeHHS IPUCIOCAOINBAIOTCD)
(3BOJIIOLIMOHHASAIKOJIOTHA) 6 KiIaccsl (34 yaca)

1. Mbot uccneoyem scuevie oovexmot (6 uacos)

CBoiicTBa U CTpOEHHE >KUBBIX OpPraHU3MOB (CTpOCHHE KIETKH). Bua, ocoOb — opraHusM Kak
enuHas cucrema. Ananrtanuu (mpucnocobienus). [lonsTue romeocTasa xuBoro opranusma. CrnocoOsl
€ro Mo ACpKaHMSL.

[TonsiTue BapuatuBHOCTH TNpu3Haka. MccnenoBarenbckue padboTel «Bce nau (CHHMIBI, O€NKH,
Oepe3sl U T.1.) OAUHAKOBBIE? DOTOKBECTY.

Orpanuuenus Mop¢osiornyeckux U Qusuosorndeckux agantauuid. [louemy opraHu3Mbl He
CTAHOBATCA OCCKOHEYHO OOJIBIIIMMH, MaJleHbKUMH, BcesaHbIM. [IpakTtmueckass padota «CocraBisiem
KHUTY PEKOPJIOB PACTEHHI U KUBOTHBIX HAIIIETO KpPash».

2. Bausanue okpyxcarowieii cpeonl na scuevle opeanuzmol (12 uacos)

dakTopbl OKpyXarwmeil cpeabl (abUOTHUYECKHe, OMOTHYECKHE, aHTpomoreHHse). IIpumeps
abMoTHYecKnX (aKTOpPOB, OKAa3bIBAIOIIMX OCHOBHOE BIIMSHHE HA JKU3HEACSTEIBbHOCTh >KUBBIX
OpraHM3MOB: TEMIIEpaTypa, CBET, BIAXHOCTh. [IpakTHueckoe 3anstue «L{Ber u Temno» (KyOukH Jibaa
B3BECHUTD, MOJOKUTh B amku [lerpu Ha pasHouBeTHYIO Oymary, depe3 30 MUHYT B3BECUTHh 3aHOBO —
KTO ObIcTpee pactasi). [IpakTuueckoe 3anarue «Uto pactBopsiercss B BoAe» (dKcrepuMeHT «Kuakuit
nomy»). Ilpaktuueckoe 3ansatue «Auddysus Bemects B Boae (pacTBOPHI)», «/IBUKeHHE PacTBOPOB IO
nBeTky». Ilpaktuueckoe 3ansatue «Jlem mmaBaer B Boae (aiicOepru, 3amep3aHHE BOJOEMOB)Y.
[IpakTnueckoe  3ansaTue  «Jlem mpum  3amep3aHuM  paciuupsieTcs»  (paspylleHHE  KaMHs
(mouBoOOpazoBaHue), 3aMep3aHUe KIETOK).



OCHOBHBIE 3aKOHOMEPHOCTH MPHUCIIOCOOJICHUS KHUBBIX OPraHU3MOB K aOMOTHYECKUM (haKTOPaM.
[IpucnocoOeHusT K OCHOBHBIM a0HMOTHYECKMM (DakTOpaM: TeMmIeparypa, BIAKHOCTh U CBeET.
[Tpaktnueckoe 3anstue «lllyba» (kyOuku Ibja 3aBepHYTh B pa3HbIi MaTepual, B3BECHUTbH).
[TpakTueckoe 3ausitue «lIUrMeHTH» (MOXHO pa3feNuTh Ha BaTMaHe KpacUTeld U3 (IOMacTepOBY.
[TpakTrueckoe 3ausaTue «KakKMBOTHBIE IJIaBAIOT B BOJIe» (DKCIEPUMEHT C IMUIIETKOM).

HccnenoBatensckue paboTel «BnusiHue cBeTa (TerJa, BIaXKHOCTH, COCTAaBA MMOYBbI)HA PACTEHHS
B €CTECTBEHHBIX MJIM UCKYCCTBEHHBIX YCIOBUAX» (HA JOCTYTHOMMATEpHAIIE).

3. Bzaumooeiicmeusn sncugvlx opzanuszmos (4 uaca)

buotnueckne (akTopel. 3aKOHOMEPHOCTH PA3BHTHS MEXBHUIOBBIX  B3aUMOOTHOIICHUIA.
KosBomntonusi  (XMIIHUK-)KEPTBA; Mapa3uT-XO35MH) OBOJIOLMS  CTpaTeruil JAOOBIBAaHUS  IHILU.
ConumansHocTh. Bunbi-Bcenenipl. [lepedens pacteHuii- Bpeauteneil. McciemoBarenbckas pabota
«Habmronenust 3a B3aMMOOTHOUICHHUSIMH KMBOTHBIX ITPH TIOOBIBAHUY MHUIIK (KOPMYIIKH AJIS NITUL, AJIS
TOPOJICKUX WJIM CEeNbCKUX KUBOTHBIX). BeO-kamepsi». HMccnenoBarensckas padora «Pacmnpocrpanenue
BUJIOB- CHHAHTPOIIOB B HAaIlIEil MECTHOCTH.

4. Yenosex 6 sncusnu pacmenuii u scugomusvix? (6 uacos)

Antponorennsie ¢aktopsl. [IpaBna mu, 4T0 EpBOOBITHBIE JIOAN KUK B TAPMOHUHUC MIPUPOJION.
OnomaniHiBaHUE U NMPUPYUYEHUE )KUBOTHBIX M PACTCHUH. 3a4eM cracaTh BRIMUPAIOIINE BUABI, KaK 3TO
nenatb. KynpTypHble pacTeHuss U uUx Jukue npenku. [louemy BakHO uX coxpansaTh. PasHooOpasue
KYJIBTYPHBIX PAacTEHUH M WX 3HAUEHUE B JKW3HU yenoBeka. KpacHas kuura Bameit tepputopuu. Ocodo
OXpaHseMble Tepputopuu, 3amnoBeAHuKu Poccum u mwmpa. [lpaktuyeckas pabora «PasnHoobpasue
KYJIBTYPHBIX PACTCHUIA B BallIEeM PETHOHE.

UccnenoBatenbckas pabota «BiusHuE aHTPOIMOTEHHBIX (DAKTOPOB HA pPa3BUTHE PACTCHHI B
rOpoe/HACEIIEHHOM ITYHKTE.

Okckypcusi/mpaktiuaeckas pabora «OOIIT B Bamem permoHe — YHUKAIbHBIE OOBEKTHI
IPUPOJIBI.

5. Okonozuueckue nuwu (6 uacos)

buocdepa — onna u3 BaxkHenmux obosoyek 3eMiau. UTo Takoe «9KOJOTUUECKHE HUIIN» U Kak
onu Gopmupyrorcs? GopMupoBaHre 3HAHUM 0 OMOPA3HOOOPA3UIO KUZHEHHBIX (POPM, MTOBEIEHUECKUX
MPUCTIOCOONIeHN, MOAU(PUKAIMOHHAS W3MEHYMBOCTh (Ha 0a3oBoM ypoBHe). PacturtenbHble
coo0111ecTBa ¥ X TUIBI. Pa3BUTHE U CMEHBI paCTUTENIBHBIX COOOIIECTB.

UccnenoBatenbckue padOThl «IKOJOTMYECKHE HUIIM BOKPYr TeOs — omnucaHue (pakTopos
OKpy>Karoten cpeabsl». MccnenoBarenbekue paboTel «DeHOIOTHYECKUE HAOTIOACHUS Y.

Monyan «buorexHosiorus» 8 kiaaccol (34 yacoB)

1. Buomexnonozus (2 uaca)

[TonsiTie OGMOTEXHOJOTHHU. 3aUueM YEJIOBEKY OMOTEXHOJIOTHH, B YeM HUX MPEUMYIIECTBO MEpe.
XUMHUYECKUM CUHTE30M. OCHOBHBIE OMOOOBEKTHI OMOTEXHOJIOTHH: TPOMBIIINIEHHBIE MUKPOOPTaHU3MBI,
KIEeTKM W TKAaHM pACTeHHH, >KMBOTHBIX M 4UeJIOBeKa, Ouokaramuzaropsl. l[Ipaktuueckas pabota
«[Ipumepsl MpUMeHeHUs1 OMOJOTHYECKIX 00BEKTOB B TBOCH YKU3HI.

Coeippe 111 OMOCHMHTE3a W OIlEHKa ero OWOJOTWYeCKOW IIeHHOCTH. (OCHOBHBIE MCTOYHUKH
yriepojna, a3zorta, ¢gocdopa, MukpolsieMeHToB. McciaenoBaHue HOBBIX HCTOYHUKOB CHIPHS (BKITHOUAs
BOIPOCHI €ro MpeABapuTeIbHOH 00pabOTKH), pa3pabOTKa HOBBIX HHUTATEIbHBIX Cped, B TOM YHCIE
BKITIOUYAIONTUX OUOCTHUMYJISITOPBl M JAPYTHUE DJIEMEHTHl YIPaBIEHUS W ONTHUMH3AIUU IPOIECCOB
OnocuHTe3a. MeToIbl ONTUMU3AUUITUTATENILHBIX CPE/.

2. Muxkpoouonozcusn (6 uacos)

[TonoxxeHne MPoOKapUOTOB B CHUCTEME opraHudeckoro mupa. CTpoeHne 0aKTepralbHON KIETKH.
Knaccudukanust G6axrepuii. Mopdonorus OGakrepuit. [IpocTbie W CIIOKHBIE METOJIBI OKpPAITHBAHHS
Oaxtepuil. ®usnonorus 6akTepuil: NUTaHUE, AbIXaHUE, POCT U Pa3MHOXKEHHE. 3HAKOMCTBO C JOMEHOM
Apxen  (OKCTpeMOUIBLHOCTh, OCOOCHHOCTH  CTpoeHHs  KieTku). JlabopatopHas  paboTta



«DukcupoBaHHble mpenaparel  OakTepuil. Omnpenenenue  GOpMBI  MPEAIOKEHHBIX  KYJIBTYp
MHUKPOOPIaHU3MOB, UCTIONb3Ysl MPOCTONH MeTol okpacku» JlabopatopHas pabora «OmnpeneneHue Tuna
KJIETOYHOM CTEHKH METOJIOM OKpamuBaHus 1o ['pamy» (Ipu HaJIMYMU pEakTHBOB).

MonoyHokucnoe u cnuproBoe Opoxenue. DoTtoTpodHble M XEeMOTpOHBIE OaKTEpUU.
Kunerndeckoe ommcaHue mporecca pocTa MUKPOOPTaHM3MOB. OKCIIOHEHIMAIbHAs MOJEIb POCTA.
Kunernka rubenn wMukpoopranu3moB. JlaGopatopnas paborta «lIpurotoBieHne HpPUKHU3HEHHBIX
IpenapaToB MOJIOYHOKUCIBIX OaKTepHii».

[TaTorennsle 6akTepun. UymHas najoyka M yepHas CMepThb, OOTYIU3M, CTONOHSK, TyOepKyIies.
Hctopus 60ps0bI ¢ OakTepuanbHbMU HHEKIHsIMU. JlabopaTopHas padora

«IToceB cMbIBa ¢ pyk Ha yamiku [lerpuy». JlabopatopHas pabota «BeleneHue 4ucToi KyJlbTyphl
Oaktepuii. Meton pasBeaeHuid. Merton ucromaromiero Imrpuxay». JlabopatopHas pabota
«Mopodonoruueckasi XapaKTepHCTUKA BBIACICHHON YHCTOM KyJIbTYpHI: XapaKTEPUCTHKA KOJIOHHH,
dbopma OakTepuil, TUI KJICTOYHON CTCHKINY.

Boiina 6eckoHeYHOCTH: aHTUOMOTUKHU IPOTUB OakTepuil. MexaHu3mbl JeCTBUIM aHTUOMOTHUKOB.
Mexknerounass KoMMyHHKarus Oakrtepuid. UyBcTBO KBOopyma. JlaGopatopHas pabora «CpaBHEHHE
pOCTa MUKPOOPraHU3MOB Ha 4Yaiike 6e3 u ¢ Jo0aBieHus aHTUOMOTUKOBY VccnenoBaTenbckas padora
«ITorck MUKpOOpPraHU3MOB 00JIaJAIOIMX AHTATOHUCTHYECKONW aKTUBHOCTBIO.

[Ipumenenue Oakrepuil uenoBekoM. KuHeTnyeckoe onucaHue OHOCHUHTE3a MPOAYKTOB
MHUKpoopranuzMamu. bakrepun, KoTopele MOryT pasnarath IacTuk. MccinemoBaTtenbckas pabora
«Bb1enenrne MOJI0YHOKHUCIIBIX OAKTEpUi, UCCIIEI0BAHUE NXAKTUBHOCTI.

Muxkpoopranusmbel B arpoOMOTeXHOJIOTHU. VICKyCCTBEHHBIE acCOLMallMU  pacTeHU ¢
MuKpoopranuzMmamu. Mccnenosarensckas padota «BpineneHue 6akTepuil Moie3HbIX AJIs PACTEHUI.

3. Jykapuomuueckue opzanuzMbl 6 OUOMEXHONO2UU (NIeECHegble 2ZPUOBL, OPONHCHCU,
sooopocnu) (6 uacos)

[TnecHeBble rpuOBI MPOTYLIEHTHI OMOJIOTUYECKH aKTUBHBIX BEIIECTB.

OO6mrast xapakTepUCTHKA APOAOKEH caxapoMHIleTOB. VIcTopusi HCIONB30BaHUS IPOXKKEH B
TPaJULMOHHON OMOTEXHOJOIMH. TEXHOJOTMM BUHOJEIMS M XJeOONedeHus, Clelruaiu3upoBaHHbIE
pacel aposxokedl. MerabonusMm apoxokeil. Peakuust criuproBoro Oposkenus. Jlaboparopnas pabota
«Iloncuer xmeTok apoxokeil B kamepe [opseBay. Jlaboparophas padota «OOHapyKeHHE MPOIYKTOB
CIIUPTOBOTO OPOKEHUS: ITHIOBOTO CIUPTA U YIJIEKUCIOro ra3ay. [lonyyeHne BTOpUUHBIX METa00IUTOB
B Ipoxokax. JIposkku Kak MpoayleHTsl 0noTorius. [TomydeHne neneBbix OEIKOB B IPOXIKax.

OCOOEHHOCTH BETeTaTUBHOTO M IOJIOBOTO Pa3MHOXKEHUs Yy JpOioKed, 3HaYeHHe H3ydeHHUs
MHUTO3a M LUTOKHMHE3a JJs ONTHUMHU3ALMHU TPOLECCOB KYyJIbTHUBHPOBAHUS JPOAOKEBBIX ILTAMMOB,
NOHUMAaHMs MPUYUH NMAaTOTEHHOCTU JPOKKEeH W rpuOOB, MOMCKAaMUIIEHEH (QyHTUIUA0B U pa3pabOTKH
HOBBIX JIEKAPCTBEHHBIX MpenaparoB. JlabopatopHas pabora «HabmroneHne pa3sMHOKEHUS APOXIKEBBIX
kinetok». [lpaktuyeckas pabora «llomyuenue TBopora U Kepupa Ha OCHOBE MOJIOYHOKHCIBIX
Oaxtepuii». [IpakTtuyeckas pabora «OCHOBHBIE BUJBI KBaca M HUX XapaKTEPUCTUKA»

«Apoxckn W MOJOYHOKHCIIbIE OakTepuu, MpUMEHseMble JUIs IPOU3BOJCTBA  KBacay.
[Ipaktuueckass pabora «CpaBHUTENBHBIA aHANIN3 PAa3BUTUS JPOXOKEH B a’pOOHBIX M aHAIPOOHBIX
ycnoBuax».  Ilpaktuyeckas pabora  «MeToapl  OIEHKH  CBOMCTB XJIeOOMEKapHBIX JPOXKIKEH.
Oco0eHHOCTH MTPUMEHEHHs NMPECCOBAHHBIX, CYIIEHBIX W MHCTAHTHBIX Ipoxokei». MccaenoBarenbekas
pabora «BiusHue (QU3MKO-XMMHUYECKHX (DAKTOpPOB Ha KayecTBO OMOTEXHOJIOTMYECKOH MpPOAYKIIUH
(xBac, keup, coip, XJed u aAp.)».

Bomopocnu  — mepcrneKTUBHBIA  OOBEKT s NPOM3BOJCTBA Oelka M YIJIEBOJOB.
buoTexHonoruueckiue MeTOAbl OYUCTKH TBEPABIX, JKUIKHUX OTXOJOB U Tra3000pa3HBIX OTXO/0B
npou3BoacTB. CTouHble BOJBL. CXeMbl OUUCTKH. BHOMUIABTPBI, a3pOTEHKU, METAHTEHKH, OKCUTEHKH.
AKTHBHBI WJ ¥ BXOJMIIME B HEr0 MHUKpPOOpraHusMbl. lcrmonp3oBaHuE BOJOpPOCIEH B OUYUCTKE
cTO4HbIX BoJ. MccnenoBaTensckas pabora



«Bnusaue puzuko-xummueckux dakropos Ha pocT Bogopociu (Chlorella vulgaris)y.
4. Hacneocmeennas ungpopmayus (4 uacos)

HacnencTtBeHHOCTh ¥ M3MEHYMBOCTH — OCHOBHBIE CBOMCTBA JKHUBBIX  OpPIaHHU3MOB.
W3menunBoctb. Bunbl mamenunBocth. [lpaktuueckas pabora «MoaudukalmoHHAas H3MEHYMBOCTH
(JIUCTBSI, UTOJIKU C OJTHOTO JIEPEBA)».

I'en — maTepuanbHbIl HOCUTENb HACIEACTBEHHOCTH U U3MEHUMBOCTH. HyKI€HMHOBBIE KUCIOTHI.
Jlokanuzanusi reHeTH4YecKoro marepuana B kietke. [enenune kierok. Perummkanus JJHK. OcHoBHas
norma MosekyssipHoii ounonorun. Tpanckpunuums. Tpancisus. Myramun. [Ipaktuyeckas padora «I'en —
MHCTPYKIUS MO cOOpKe KIeTKU (Ha Oucepe uiau KoHCTpykTope)». IlpakTuueckas pabora «Myrtauus Ha
OyrepOpone (000K OOBEKT W3 MpeAbIaylield padoThl, TIe W3MEHEHUE HHCTPYKIMH NPHUBEACT K
M3MEHEHHUIO BHEUTHETO BH1a 00BEKTa).

5. Bupyconozus. (3 uacos)

[losnoxxeHne BUPYCOB B CHCTEME oOpraHuueckoro mupa. CTpyKTypa M XUMHYECKHMH COCTaB
BupycoB. Knaccudukanus Bupycos. Penpoaykuust BupycoB. [IpocMoTp moKyMeHTansHOTO (GHIIBMA O
BUpYCax.

Bupycol - Bo3Oynutenu uHpekuoHHbIX Oone3Heil. OHkoBupychl. baktepuodaru: ctpoeHue,
cBoiicTBa, mnpumeHeHue. I[Ipaktuueckas pabota. «Meton pasBenenuit» IlpakTudeckas pabora.
«TurpoBanue 6akTepruodaropy.

buonornueckue MetTo 161 00pHOBI C BUPYCAMHU.
6. I'ennas unsicenepus u oGuomexnonozuu. (4 uacos)

OcHoBbI TeHHOI nHXeHepun. Bekropa. Crnenuduyeckne dpepmentsl Oakrepuid. [Ipakrudeckast
pabota «DHJOHYKIIea3bl pECTPUKIUH (PaboTa ¢ HyKJIEOTHIHBIMHUIIOCIIEIOBATEILHOCTAMU Ha Oymare)y.

buorexnonornn mnpomykiuu O€IKOB B OaKTepUANbHBIX KyJIbTypaX. JlOCTHXKEHHS TeHHON
WH)KEHEPUHU U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema ananTMBHOTO HWMMYyHUTETa OakTepwii W apXxeil.

I[Mpaktuueckas padbota «I ennbie HOHHLBI - CRISPR/Cas (MmoaenupoBanue va 6ymare)»I MO.
Mertonsl nonyuenus 'MO. Urpa-auckyccust «Beiurpaii rpanT Ha cozanue 'MO».

7. Buomexmnonozuu ¢ scusomnosoocmee (4 uacoes)

JloMecTukanus OCHOBHBIE JIOMAIllHWE JKUBOTHBIE; COBPEMEHHBIE 3KCIEpPUMEHTax II0
JIOMECTUKAIIUM KUBOTHBIX (JIMCHLIA, HOpPKAa M JIp. — AKCHEPUMEHThl HAay4YHOH IIKOJbI aKaJeMHUKa
bensesa). Jluckyccus «Jlomectukamusi, Bce JM pPacTEHUS U KUBOTHbBIE, KOTOPHIE KHUBYT PSIAOM C
YeJIOBEKOM MM 0/IoMalTHUBatOTCA? MOXKHO JIM CUNTATh TapakaHa OJ0MAllHEHHBIM KUBOTHBIM?».

CoBpeMeHHbIE METO/Abl B JKMBOTHOBOJICTBE: TpAHCIUIAHTALMs SMOPHOHOB, XUMEpHBIE
KUBOTHBIE, KIOHHpoBaHue. [IpakThueckas pabora «MeToauka KIOHHPOBaHUS (MOJEIMPOBAHUE HA
Oymare).

OcHoBHbIE 00JI€3HN KHUBOTHBIX U POJIb MATOT€HHBIX MUKPOOPTraHU3MOB U Mapa3uTOB B Pa3BUTUU
3a00yIeBaHUN JOMalIHUX JKUBOTHBIX M OCHOBHBIX Mepax OoOpbObl C HUMH; pOJIb MOJIE3HBIX
MUKPOCHUMOHWOHTOB B OpraHuM3Me JKMBOTHBIX. llojokuTenbHOe W TO0O0YHOE (OTPHIATEIIBHOE)
BO3/ICIICTBMM aHTHOMOTHKOB Ha OPraHU3M B XOJ€ JICYEHUS )KMBOTHBIX; LEIH U 3a/ladyll BETEpUHAPUU.
buorexnomoruss kopMoBbeIX mpemapatoB. [Ipaktuueckas pabora «CocTaBieHHe paluoHa ITUTAHUS
KHBOTHOTO, pacyeT pacxoJ0oB Ha cojepxaHue». MccnemoBartenbckas paborta «OleHKa KadyecTBa
MOJIOYHONTIPOTYKIII.

8. Buomexmnonozuu ¢ pacmenuesoocmee (5 uacos)

OcHoBHbIe MeTOnbl cenekuuu. ['ubpumuzanus. Dopmbl oTOopa. OCHOBHBIE HaIpaBICHUS
CEeJICKIIUU: YIyUYIIeHUE YpPOXKANHOCTH, YCTOMYMBOCTH K OMOTHYECKMM M aO0MOTHUYECKHM (haKTopaMm.
[TpakTrueckas pabota «BoipamuBaeM ropox. Kak nmpoBecT cKkpemnBaHmue y ropoxay.

OcHOBHbBIE TIOJXOJBl CEJEKIUU W OMOTEXHOJOIMM KYyJIbTYpPHBIX pacTeHui, ['mbGpunuzanus,
OTJalieHHass TUOpHIM3aIlUs, MCKYCCTBEHHBIH OTOOp, TeTepo3uc, TpaHCpopmanus, MyTareHes,



TEHETUUYECKOE pelakThupoBaHue). Mcropus cenekiuu BPoccun u Mupe, UCTOpHs pa3BUTUS BaKHENUIINX
COpPTOB KYJIbTYPHBIX PACTEHUM.

Kak dgenoBexk mMoker mMoauduiupoBaTh pacTeHus? ['eHHas wHXeHepusl pacTeHuit: Uto Takoe
reHeTUYecKass MH)XeHepusi pacteHuil. TpaHcreHHble pacteHus. Mertonsl mnonydenus. OOpa3oBaHue
omyxoJieh y pacteHuidd. ArpoOaktepuanbHas TtpaHcopmanusa: Ti-rurasmugel. I'enst  T-JITHK.
MonekyaspHO-TeHEeTHYEeCKHEe  MEXaHU3Mbl  TpaHchopMmanuu. ['eHeTHuecKkoe  pelakTUPOBAHHE.
CoBpeMeHHbIE TIOAXObl U JOCTHMIKEHHMSI T€HETHMUECKOIO pPENaKTUpOBaHUs pacTeHuid. Ilpakruueckas
pabora

«['eHOMHBIC HOKHUIIBI (MOAeIMpoBaHue paboTel cucreMbl CRISP-Cas).

Ecte nu xu3Hb B mpoOupke? BHOTEXHONOTHS KyIbTYPHBIX PACTECHHM.

UccnenoBarenbckas pabota «BelpamuBanue pacTeHUid B nmpoOupke (MOXKHO BOCIOJIB30BATHCA
pe3ynbTaTaMu  MPEIbIAYIINX SKCIEPUMEHTOB II0 COCTaBJICHUIO MUTATEIbHBIX PAacTBOPOB s
pacTeHuit)».

Monayb «MoJieKyJIsipHbie OCHOBBI cejieknum» 9 kiacce (34 yaca)

1. Monekynapnas 6uonozus. (10 uacos)

OcHOBHBIE BE€XH Pa3BUTHUS MOJIEKYJIAPHOI OMOJIOTHH.

HyxnennoBbie kucinotel. OCHOBHBIEC IPUHIMIIBI cTpoeHus. [IpakTrueckas pabota
«Boinenenune JIHK u3 OGananaw. I[lpaktuueckas pabora «Mogens JIHK-opurammy». Ilpaktudeckas
pabora «Onpenencane kadectBa npenaparoB JJTHK ¢ momoinbro ciekTpodoTomeTpuny (MIpH HATUYIAN
o0opynoBaHus).

Martpuunsie cuHTe3bl. Pernkanus — OCHOBA KJIETOYHOTO JeieHus. [IpuHUIuUIbI peruKanmi.
[IpakTnueckass pabota «PerunkaruBHas MamuHa (Wrpa-neMoHctpamus)». Ilpaktuueckas pabora
«[1P (Monens ammmudukanus Ha Oymare).

Mytamuu. Yrto BbeI3bBIBaeT u3MeHeHus B crpoennu JIHK. Ilpunnuner penapanuw.

Tpanckpunuus. [Ipaktuyeckas padora «Cuina mpomMoTopay.

I'enernyeckuit kon. Ilpaktuueckass pabora «PemieHue 3amad Ha TEHETHMUECKUH KOI»
Tpancnsauus. [IpakTudeckas padota «DoNIUHT OEIKOBY.

Opranu3zaiys reHoMa BupycoB IIpoTHBOBHpYCHBIE CPEICTBA, MEXAHU3MBI UX JEHCTBUS.

Opranuzanus renoma 6akrepuii AHTHOaKTepuanbHble TpenapaTsl. MccienoBarenbckas padoTa
«PacnpocTpaHeHne aHTHOMOTUKOPE3UCTEHTHBIX OakTepuit»Opranu3anus reHoma 3ykapuoT ['eHoMHOe
penaktupoBanue. [Ipaktuueckas pabora «PaboTa B COBpEMEHHBIX TI'€HETHYECKHX Oa3ax IaHHBIX.
ITpoBenenue In silico ananu3a nocnepoBaTeILHOCTEH FEHOBY.

2. Monekynsapusie ocnogwl zenemuxu (10 uacoes)

[Tpenmer reneruku. KpaTkas uCTOpHs pa3BUTHS IPEACTABIECHUS O HACJIEICTBEHHOCTH.

OT reHa K Npu3HAaKy: Kak packpacuTh KoTa. Uto Takoe mpusHak? IlyTh OT reHa o mpusHaka.
Mytranuu. Amnenu. ['eTepo3uroTsl 1 TOMO3HUIOTH. JIOMUHAHTHBIE M pELECCUBHBIE ajuienu. Poneas
urpa «Asmrenny. MccnenoBarensckuii mpoekT MyTtareHHbIe (DaKTOPHI.

['enbl crposit opranusM. BritoueHue u BbIKIIOUeHHE OonblIoro Habopa reHoB. Kak kietku
MMOHUMAIOT, KaKue TeHbI JOJDKHBI paboTtaTh. PoneBas urpa «Cyapba kiaeTkny». [ eHbI-TIepeKouaTesu.
[IpakTnueckoe 3aanue « AJITOPUTMBI I KIETOK.

JluckpeTHOE HacleOBaHUE NPU3HAKOB. 3aKOHBI MeHIems: OJIMH T'eH - ouH npu3Hak. Cxema
CKpeUIMBaHUA. 3aKOH eAMHOOOpazus TUOpUIOB TNepBoro mnokojeHus. IlpakTuyeckoe 3anaHue
«EnnHooOpa3zue mnepBOro MOKOJEHUS». 3aKOH pacCIIeIUIEHUs MPHU3HAKa BO BTOPOM ITOKOJICHUH.
[IpakTnueckoe 3amanue «PacuieruieHne BO BTOPOM IMOKOJIEHMM». MccnenoBaTenbCKUi MPOEKT
«3akoHnbl I'. MeHgenst B 9KCIEpUMEHTE.

3akoHbl MeHzensa: HECKOJIbKO T'€HOB - HECKOJIbKO MpHU3HAKOB. JlurnOpuiHoe cKperuBaHue.
HezaBucumoe pacxoxaenue xpomocoMm. Ilpaktuueckoe 3ananue «Pemerka Ilennera». CuenneHHoe
HacCJIEe/I0BAHHUE.



BzaumopeiicTBue T'CHOB. AmtensHoe " HeaJllIeAbHOE. [IpakTrueckoe 3aHATHE
«B3anMopnelicTBrs T€HOB (MOJENMPOBAaHUE CHUHTE3a U TPAHCIOpPTa NMUIMEHTA B KIETKY)» Onpenenenue
nona. [TonoBsle xpomocoMsl. CaMiibl M caMkH. BiusiHue GpakTopoB okpyxaroliei cpesibl. XpoMOCOMHOE
onpezeneHue nojia. [1osoBbie XxpOMOCOMBI.

[TpakTuyeckoe 3ananue «HacnenoBanue, cuenieHnoe ¢ mojaomy. [IpobnemanomnonautensHon X-

XPOMOCOMBI y KEHIIHH. Tpex1uBETHbIE KOIIKH.
3. Moanekynapnsie ocnoswl cenexyuu (14 uacos)

I'ensl B monynsanusx: Beaukoe paBHoBecHe. [lomymsiiust. YacToTsl BCTpeyaeMOCTH TPU3HAKA U
amnens. YpaBHenue Xapau-BaitnOepra. Ilpakrmueckoe 3amanue «YacToTel ajlieneld, TEHOTHIIOB U
dbenotunony. MccnenoBaTenbCKuil MPOEKT «AHAIN3 TEHETUYECKONW CTPYKTYPHI OMYJISIIHHA (Ha OCHOBE
3akoHa Xapau-Baiinbepra).

[Tonynauuy MEHSAIOTCA: YMCICHHOCTb, MHUIpauus W BblOOp cynpyra. DakTopbl, KOTOpbIE
BBIBOJAT MOIMYJSALUIO M3 paBHOBecus: Xapau-BaitnOepra. UucnenHocts nonyssiuuu. PoneBas urpa
«Iddext ocHoBarenss». PoneBas urpa «3dpdexr OyThuiouHOTO TOpIbIIKay. [peid renoB. Myranum.
Hecnyuaiinoe ckpemuanue. M3omauus.

[omynsauy MEHSIOTCS: €CTECTBEHHBIH OTOOp. MexaHM3M [NeHCTBHS €CTECTBEHHOro OoTOOopa.
JBmwxyumii otoop. PoneBas urpa «EctecTBeHHBIN 0TOOPY.

MoudukanonHas HM3MEHYMBOCTb. CTaTUCTHUYECKHE OCOOEHHOCTH MOAM(DUKALMOHHOM
n3MeHunBoCcTU. MccnenoBatenbckue paboTel «Moau@uKanMOHHAs HW3MEHYUBOCTh PACTEHUH B
IIpezieaax Ballero MecTa KHUTEIbCTBay.

HacnenoBanue KoJM4YeCTBEHHbIX INpu3HakoB. KomumdectBeHHble mnpusHaku. Cpenosas
M3MEHYMBOCTh npu3Haka. Koapounument nacnemyemoctu npusHaka. Oteer Ha oTO0p. [lomck reHoB
KOJIMYECTBEHHBIX Mpu3HAaKoB. OnHOHYyKJIeoTHaHble BapuaHTbl reHoB. JHK-uun. ITomHorenHomubIi
aHaJIN3 acCoLUalU.

«Omb1» Hag reHoMmoM. [loctrenomHas spa. OOpaTHas reHeTrKa. «OMUKCHBIE)» HCCIIEIOBAHUS.
[Tporeom, meTabonom. [IpakTuyeckoe 3aanue «ArpOHOMBI».

JloMecTukanus M LEHTPbl T€HETHYEeCKoro pasHooOpasus. I[lowcku pacTeHMil € «XOPOLIMMU
NpU3HAaKaMu JUIs 4denoBeka. LleHTpwl reHermdeckoro pasHooOpasus. Huxomnait VMBanoBuu BaBuios.
Cenexuusa. KomOunammonnas u rubpugHas cenekuus. [ereposuc. IlpakTuueckoe 3anaHue
«['omonoruueckue psabl HaCJIEACTBEHHOW N3MEHUNBOCTH.

CoxpaHUTh M H3Yy4YUThb TeHbI, 4TOOBI MeHATh Oynymiee. Kak mpaBUsIbHO XpaHUTh TEHBI
Konnexunu renernyeckux pecypcoB pacteHui. [IpakTukym u/mimucciieoBaTeIbCKuil mpoekT «MeToabl
KyJbTUBHUPOBAHHUS IN VILr0 1 COXpaHEHHs TCHETHYECKHUX PECYypPCOB PACTEHHH WM JUIS YCKOPCHHOM

CCIICKIITUH .
I'eneTnyeckue LCHTPHI B HaIeun CTpaHe. I'me 3aHMMAIOTCS T€HETUKOM M T€HOMMKOMN IS HYX]

CEJILCKOT'O XO35IMCTBA.



Ilnanupyemsble pe3y/ibTaThl OCBOCHHUS Kypca
3aHATHS B paMKax MpOrpaMMbl HAIpaBJICHbBl HA OOECIedeHHEe MOCTHKCHHS IMIKOIbHHUKAMHU
CJIEYIOIIUX JINYHOCTHBIX, METANPEAMETHBIX U MIPEIMETHBIX00PAa30BaTEIbHbIX PE3YyIbTATOB.
JIMYHOCTHBIE Pe3yJIbTAThI:

B cgepe epasicoanckoco 6ocnumanus: TOTOBHOCTb K KOHCTPYKTHBHOH COBMECTHOM
JIEATEIIbHOCTU TIPU BBIIIOJHEHUH HCCIEAOBAHUM M IPOEKTOB, CTPEMJICHHE K B3aMMOIIOHHMMAHUIO M
B3aUMOIIOMOIILH.

B cgepe nampuomuuecxoco e6ocnumanus: OTHOIIEHHE K OHOJOTMM Kak K Ba)KHOM
COCTABJISIFOLIEH KYJIBTYPBbl, TOPAOCTh 3a BKJIAJ POCCUICKUX M COBETCKMX YYEHBIX BPa3BUTHE MUPOBOU
OMOJIOTrMYECKON HAYKH.

B cgepe 0Oyxosno-npascmeennozco ocnumanusi: TOTOBHOCTH OLEHUBATh IOBEACHHE U
MOCTYIIKM C TIO3ULMU HPABCTBEHHBIX HOPM M HOPM 3KOJOTMYECKOW KYJIbTYpPbl, MNOHUMAaHHUE
3HAYUMOCTH HPABCTBEHHOT'O aCTICKTa JICATEIHbHOCTH YEJIOBEKa B MEIUIIMHE ¥ OUOJIOTHH.

B cgpepe scmemuueckoco ocnumanus: TIOHUMaHUE PO OHONOTMU B (HOPMHPOBAHUU
3CTETHYECKON KYJIbTYPhI JIAYHOCTH.

B cgepe dusuueckoco socnumanus, hopmuposanus Kyiemypvl 300p06bs U IMOYUOHATLHOLO
Onazononyyus: OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO M YCTAHOBKA Ha 3J0POBBI 00pa3
KU3HU (370pOBOE MUTAHUE, COOIOICHIE TMTUEHNYECKUX MIPAaBUI U HOPM, cOaTaHCUPOBAHHBINA PEKUM
3aHSATHA W OTHbIXa, peryispHas (u3udeckas aKTHBHOCTh); OCO3HAHHE ITOCIICJICTBUN U HETPHUATHE
BPE/IHBIX TMPUBBIUCK (YIIOTPEOJICHUE AIKOTOJIsI, HAPKOTHUKOB, KYpeHHWE) M HHBIX (OpM Bpenma s
(U3HYECKOTO U MCUXUYECKOTO 3JI0POBbsI; COONIOCHHUE MPaBUil OE30IMaCHOCTH, B TOM YHCJIC HABBIKH
0€30MacHOTO MOBEJICHHUS B MPUPOJHON cpene; chOPMUPOBAHHOCTh HaBbIKa pedIeKCHH, yIpaBleHHE
COOCTBEHHBIM YMOIMOHATBHBIM COCTOSTHHEM.

B cgpepe mpyoosozco eocnumarnus: aKTUBHOE ydacTHE B PEIICHUU MPAKTUYECKUX 3anady (B
pamMKax CeMbH, HIKOJIbI, TOPOAa, Kpasi) OMOIOTMYECKON U SKOJIOTHUECKON HAMPaBIEHHOCTH, HHTEPEC K
MPAKTUIECKOMY M3yUeHUI0 Tpodeccuit, CBI3aHHBIX C OMOIOTHEH.

B cgepe sxonoeuueckoeo 6ocnumanus: OpueHTANUs HA MPUMEHEHHE OWOIIOTMYECKHX 3HAHHM
IIpU peIIeHNH 3a/1a4 B 00J1aCTH OKPYKAIOUIeH cpe/bl; 0CO3HAHUE dKOJIOTMUECKUX MPoOIeM U MyTeill ux
pEILIEHHS; TOTOBHOCTH K YYAaCTHIO B MPAKTUYECKONAEATETbHOCTH 3KOJIOTUYECKOW HAITPABICHHOCTH.

B cgpepe nonumanus yennocmu Hayuno2co nosmanus: OpUEHTALMs] Ha COBPEMEHHYIO CHCTEMY
Hay4HBIX TIPEICTABICHU 00 OCHOBHBIX OMOJIOTUYECKUX3aKOHOMEPHOCTSX, B3aUMOCBSI3AX YEJIOBEKA C
MIPUPOJHON M COLMATIBHOM CPENOW;

MMOHUMAHUE POJU OHOJIOTHYECKOW HayKd B (HOPMHUPOBAHMHM HAYYHOTO MHUPOBO33PEHUS;
pa3BUTHE HAy4YHOW  JIOOO3HATENTHLHOCTH, WHTEpeca K OWOJOTHYECKON  HayKe, HaBBIKOB
HCCIIEI0BATEIBCKOM ICITEILHOCTH.

B cgepe aoanmayuu k uzmensowumca YCI08UAM COYUANbHOU U HPUPOOHOU Cpeobl.
aJIeKBaTHAsl OLICHKAa M3MEHSAIOMIMXCS YCIOBUM; MPUHATHE pelleHus (MHIMBHAYyalbHOE, B TPyNIE) B
M3MEHSIIOIIUXCS YCIOBUSX HAa OCHOBAHMM aHaIM3a OMOIOrMYeckoi WHGOpMAIuu; TMIAHUPOBAHUE
JNEUCTBUN B HOBOW CHTYyaIliu Ha OCHOBAaHWH 3HAHUN OMOJIOTHYECKUX 3aKOHOMEPHOCTEH.

MeTanpeamMeTHbie pe3yJbTaThbl:

B cghepe osnaoenus ynusepcanibHviMu yueOHbiMU HOZHABAMETLHBIMU QeUCMBUIMU.
ba3oBrle Jornueckie JeMCTBUS:

® BBISBISTH U XapaKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKA OMOJOTHYECKIX OOBEKTOB (SIBICHUH);
® YCTaHaBIIMBATh CYIIECTBEHHBIA MPHU3HAK KIacCHU(PUKAIMN OUOTOTHIECKUX OOBEKTOB (SIBIICHUH,
MPOIIECCOB), OCHOBAHUS JIsl 000OIIECHUS M CPABHEHM S, KPUTEPHH IMPOBOAMMOTO aHAJIN3A;

® ¢ y4€TOM NpeUI0KEHHON OMOJIOTHYEeCKON 3a/1a4M BBIABIIATH 3aKOHOMEPHOCTH U MTPOTUBOPEYUS
B paccMaTpuBaeMblx (QakTax U HaOMIOACHMSIX; NpepiaraTh KPUTEPUH [UIsl BBISBICHUS
3aKOHOMEPHOCTEH U TPOTHUBOPEUHI;



BBISIBIIATh JACPUIIMTHEI WH(GOPMAIUU, TAaHHBIX, HEOOXOIMMBIX IJIsi PEHICHHS MOCTaBICHHON
3aa4u;

BBISIBJISITh MPUYUHHO-CJICIICTBEHHBIC CBS3U MPU HW3YYCHUH OWOJIOTMYECKUX SIBICHUH U
MPOIIECCOB;  JieJaTh  BBIBOJBI C  HCIOJb30BAHMEM  JISAYKTUBHBIX M  HUHJYKTUBHBIX
YMO3aKJIFOUEeHUH, YMO3aKIFOUEHUH 110 aHAIOTUH, (OPMYITUPOBATH THIIOTE3HI O B3AHMOCBSI3SIX;

CaMOCTOSITENIHO BBIOMpATh CHOCOO penieHus yuyeOHOW OMOJOrHuYecKoi 3agaun (CpaBHUBATDH
HECKOJIbKO BapUAHTOB PELICHHUs, BEIOUPATh Hanbosee MOAXOIAIINNA ¢ YIETOM CaMOCTOSTEIBHO
BbIJICJICHHBIX KPUTEPUEB).

bazoBhIe HCcCaeI0BATEILCKIE ICHCTBUS:

HCII0JIb30BATH BOIIPOCHI KaK I/ICCHC,[[OBaTeHLCKI/If/'I HHCTPYMCHT I1O3HAHMA,

(dbopMynupoBaTh BOIMPOCHL, (UKCUPYIOIIUE pPa3pblB MEXKAY pealbHbIM U JKeJIaTelIbHbIM
COCTOSIHUEM CUTYyallMH, 00bEKTa, U CAMOCTOATEIHHO YCTAHABINBATH HCKOMOE U JIaHHOE;

¢dbopmMHUpOBaTh TUMOTE3y 00 HCTUHHOCTH COOCTBEHHBIX CYXIEHHUH, apryMEHTHPOBATH CBOIO
MO3HINIO, MHEHHE;

MPOBOJUTH IO CAaMOCTOATENBHO COCTAaBICHHOMY IUIaHy HaONIOJEHUE, HECIOKHBIN
OMOJIOTMYECKUN SKCIIEPUMEHT, HEOOJBIIOE HMCCIIECOBAHUE 10 YCTAHOBJICHHUIO OCOOCHHOCTEH
Ouooruueckoro o0beKTa (mpoiecca) U3ydeHus,

IIPUYIUHHO-CJICACTBCHHBIX CBsI3€H M 3aBUCHUMOCTEN OMOJIOTHYECKHX 00BEKTOB MCKIY CO6OI>1;

OLCHUBATL Ha IMMPHUMCHUMOCTL MW JOCTOBCPHOCTH I/IH(bOpMaI_II/IIO, MOJIYYCHHYKO B XO€
Ha6J'II-OI[CHI/I$I H OKCIICPUMCHTA,

CaMOCTOSITENILHO (OPMYITHPOBaTH OOOOIMIEHUS W BBIBOJABI IO pPE3yJbTaTaM MPOBEIEHHOTO
HAOJIIOICHUSI, SKCIIEPUMEHTA, BJIAJICTh WHCTPYMEHTAMH OIICHKH JTOCTOBEPHOCTH ITOJTYYCHHBIX
BBIBOJIOB M 0000IICHUIA;

IIPOTrHO3UPOBATHL BO3MOKHOC IIEUILHGﬁHIGG Pa3BUTHUC OMOJOTHYSCKUX nmpoueccoB MU HX
MOCJICACTBYA B aHAJIOTUYHBIX WMJIKW CXOAHBIX CUTyallUAX, a TAKXKC BbIJIBUTAaTh IMPCAIIOJTOKCHUA
00 ux PAa3BUTHH B HOBBIX YCJIOBHUAX U KOHTCKCTax.

PaGora ¢ nadopmarmeii:

OPUMEHSATh Ppa3IMYHble METO/bl, WHCTPYMEHThl W 3alpochl HpU TMOHCKE U oTOOope
O6uosIornyeckoil HGOpPMalUU UM JaHHBIX U3 UCTOYHHUKOB C YYETOM IPEIOKEHHON yueOHOM
OMOJIOTNYECKOH 3a/1auH;

BbIOMpATh, aHAIM3UPOBATh, CHUCTEMATHU3UPOBATh M HHTEPIPETHUPOBATH OMOJIOTUYECKYIO
MHGOPMAIIHIO PA3TUYHBIX BUJIOB U ()OPM IMPE/ICTABICHMUS;

HaXO/UTh CXOJHbIE apryMEHTHI (OATBEPKIAIOIINE WM OIPOBEPrarolie OJHY UTY XKe HJIEIO,
BEPCHIO) B Pa3IMYHbIX HH()OPMALIMOHHBIX HCTOUHUKAX;

CaMOCTOSITENIFHO ~ BBIOMpATh ONTUMaNbHYIO (opMy TMpeAcTaBieHUuss HHPOpMAIUU U
WJUTIOCTPUPOBATH pellaeMble 3a/1a4H HECIOKHBIMU CXEMaMH, TuarpaMMaMu, HHOU rpadukoit
UX KOMOMHAITUSIMU;

OLIEHUBATh HAAEKHOCTh OMOJIOTMYECKON MH(OpMAIMM 1O KPUTEPUSM, IPEATOKEHHBIM
YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSATENBHO;

3allOMHHATh U CHCTEMATU3UPOBATh OMOJIOTHYECKYIO HH(POPMAIIHIO.

B cghepe osnaoenusi ynugepcanbhbiMu y4eOHbIMU KOMMYHUKAMUBHBIMU OeUCMEUsIMU
OO01enue:

BOCIIPUHUMATh M (POPMYIIUPOBATH CYXJIEHH, BBIPAXKATh SMOLIUU B MTPOIIECCEBBINOIHEHUS
MPaKTUYECKUX U JIaOOpaTOPHBIX padoT;

BBIpaXkaTh ce0s (CBOIO TOUKY 3PEHMSI) B YCTHBIX U MMCbMEHHBIX TEKCTaX;

pacrio3HaBaTb HeB€p6aJIBHBI€ cpeacTBa 06H.[CHI/I$I, IIOHUMATh 3HAYCHUC COLMAJIBHBIX 3HAKOB,
3HATh U pacno3HaBaThb IMPCANIOCHIIKA KOH(I).HI/IKTHBIX CI/ITyaI_II/Iﬁ U CMAT4aThb KOH(l)HI/IKTLI, BECTH



IIEPETOBOPBI;

MOHUMATh HAaMEPEHUS APYTUX, MPOSBIATH YBAKUTEIHHOE OTHOLICHHWE K COOECEIHUKY U B
KOPPEKTHOH opme (HOpMYITHPOBATH CBOU BO3PAKECHUS;

B XOJ€ Jualora W/WIM JAMCKYCCHM 33/aBaTh BONPOCHI IO CYHIECTBY 0OCYKIaeMoii
OMOJIOTMYECKOI TeMbI ¥ BBICKA3bIBAaTh UJI€H, HAIlEJICHHbIE HA pEeIIeHNe OMOIOTHUECKOH 3a1a4un
U IIoJiepKaHKe 0J1aroKenaTeabHOCTH OOIICHMUS;

COIIOCTABJIATh CBOU CYXKJCHHS C CYKICHUSMU IPYTHX yYaCTHUKOB AHAaiora, oOHapyXHUBaTh
pas3IM4Ms U CXOACTBO MO3ULIUI;

MyOJIMYHO MPEACTABISTh PE3YNIbTATHI BRITIOJTHEHHOTO OMOJIOTHYECKOro OIbITa (IKCIICPUMEHTA,
HCCIIe0BaHMs, TIPOEKTA);

CaMOCTOATCIIbHO BI)I6I/IpaTB (bOpMaT BBICTYIIVICHUA C y‘léTOM 3aga4 IMPE3CHTaluu U
oco0eHHOCTEH AyIUTOPUN U B COOTBCTCTBUH C HUM COCTABJIATH YCTHBIC U IIMCbMCHHBIC TCKCThI
C UCIIOJIB30BAHUCM HJUIIOCTPATHBHBIX MATCPUAJIOB.

CoBMecTHAas OesITENLHOCTD (COTPYAHUYECTBO):

NOHUMATh M HCIOJIB30BaTh INPEUMYIIECTBA KOMAaHIHOW W HHAMBUAYaJIbHOH pabOTHl TpH
pELUICHUN  KOHKPETHOW  OHMOJOTMYECKOW MpoOJeMbl, OOOCHOBBIBATH  HEOOXOAMMOCTD
NPUMEHEHHs] TPYMIOBBIX (OpPM B3aUMOAEWCTBHS IPH PEIICHUU IIOCTaBJICHHOW Y4eOHOM
3a7a4H;

NPUHUMATh [ETb COBMECTHOW JEATENBHOCTH, KOJUIEKTUBHO CTPOMTH JCUCTBHA IO €&
JIOCTHKEHHUIO: PACIpeNesiiTh pPOJIM, JOTOBApUBAThCsA, OOCYXKIaTh IPOIECC U Pe3ynbTaT
COBMECTHOH paboThI;

YMCThb O606H_[aTB MHCHU HCCKOJIBKHUX J'IIOI[@fI, IMPOABJIATL TOTOBHOCTb PYKOBOIAUTD, BBIIIOJIHATD
MOpY4YCHUs, NIOAYUHATBHCA,

IUIAHUPOBATh OPraHU3allMi0 COBMECTHOW pPabOThI, OINpeleNiTh CBOK poib (C  y4éTom
NPEINOYTeHUI U BO3MOXKHOCTEH BCEX YYaCTHMKOB B3aUMOJEHMCTBUS), paCHpeNeNsaTh 3ajauu
MEX]y 4IeHaMHM KOMaHJbl, y4aCTBOBATh B IPYIMIOBBIX (Gopmax paboTsl (00CyxkaeHus, oOMeH
MHEHMSIMU, MO3TOBbIE IITYPMBbI U UHBIE);

BBIIIOJIHATE CBOIO YacCTb pa6OTI)I, AOCTHUTraTb KA4YCCTBCHHOTO pE3yjibTaTa II0 CBOEMY
HaITpaBJICHHUIO U KOOPAWUHUPOBATE CBOU JIENCTBHUS C APYIruMH YJICHAMH KOMAHBbI;

OIICHMUBATh Ka4dy€CTBO CBOCIO BKJIaga B O6IJ_II/II71 MNPOAYKT II0 KpUTCPUAM, CAMOCTOATCIILEHO
C(l)OpMy.TIHpOBaHHLIM Y4aCTHUKaMH B3aHMOHeﬁCTBHH; CpaBHHUBATL PEC3YJbTATHI C HCXOTHOM
3aJadeld M BKJIAJ KaXJOTO 4YI€HAa KOMaHAbl B JOCTH)XKEHUE pE3yIbTATOB, PA3ACIIATH cq)epy
OTBCTCTBCHHOCTH U IIPOSABJIATL TOTOBHOCTH K ITPEAOCTABJICHUIO oTuéTa nepen rpynnoﬁ;

OBJIAJETh CHUCTEMOM YHUBCPCAJIbHBIX KOMMYHUKAaTUBHBIX ﬂeﬁCTBHﬁ, KOTOpas obecneunBacT
C(l)OpMI/IpOBaHHOCTL ConMaJIbHBIX HABBIKOB N SMOIITMOHAJIbBHOI'O MHTCIJICKTA IIKOJIBbHHUKOB.

B cipepe oeradenus  ynugepcanvuwvimu VUeOHbIMU — pecyNAMUEHbIMU oelicmeusamu.
CamMoopragusaius:

BBISIBJIATH TPOOJIEMBI JIIST PEIICHUS B JKU3HEHHBIX W YYEOHBIX CHTYAIUAX, HCIOIB3YS
OHOJIOrMYECKUE 3HAHUS,;

OpPUEHTHPOBATHCS B PA3IUYHBIX MOAXO0JaX MPUHATHS peuleHui (MHAUBHUIYyabHOE, TPUHITHE
peleHus B TpyIIe, MPUHATHE PEIIEHUH rPyIIoif);

CaMOCTOSITENIbHO COCTaBISATh AITOPUTM peIlIeHHs 3a7ayd (MJIM ero 4acTh), BBIOMpATh CIOCO0
pelieHrs y4yeOHON OMOJIOTMYEeCKOW 3aJaud ¢ y4€TOM MMEIOLIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTHPOBaTh Mpe/yiaraeMble BApUaHThI PEIICHUH;

COCTaBIATh IUIAH JCWCTBHHA (IUIaH pealu3allid HAMEUEHHOTO aJITOPUTMa PEIIeHUs),
KOPPEKTUPOBATh TPEMIOKCHHBIM aJTOPUTM C YUETOM TONYYEHUS HOBBIX OHMOJIOTHYECKUX
3HaHUI 00 U3y4aeMOM OHMOJIOTHYECKOM OOBEKTE;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.



CaMoOKOHTpOJb (peduiekcus):

® BIAJETh CIOCOOAMH CAMOKOHTPOJISL, CAMOMOTHBAIMH U peIIeKCUu;
® aBaTh a/ICKBaTHYIO OLICHKY CUTYallMU U MpeAiarath IiaH e€ U3MEHEeHHUS;

® YYUTBHIBATh KOHTEKCT U INPEABHUJETH TPYAHOCTH, KOTOPbIE MOT'YT BO3HHUKHYTH IIPU PELICHUU
y4eOHOM OMOJIOTHUYECKON 3a7aull, aAalTUPOBATh PEIICHHE K MEHSIIOMIUMCS 00CTOSTEICTBAM;

® OOBSCHATH TNPUYMHBI JIOCTHIKEHUS (HEHOCTIIKCHMS) pe3yJbTaTOB JCSATEIBHOCTH, J/aBaTh
OLIEHKY MTPHOOPETEHHOMY ONBITY, YMETh HAXOUTH MO3UTHBHOE BIPOU3OIICANICH CUTYaINH;

® BHOCUTh KOPPEKTUBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHHBIIMXCS
CUTYallul, YCTAHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

® OLCHHMBATb COOTBECTCTBHUEC PE3yJIbTaTa LCIN U YCIOBUSM.
3MOL[HOH3,JIBHLII>1 HWHTCIJICKT:

® pa3nMyYaTh, HA3bIBaTh M YIPABIATH COOCTBEHHBIMH SMOIMSAMU M HSMOLUSIMH
ApYyTrux;

® BBLIIBIIATH U @aHAJTU3UPOBATh IPUYMHBI SMOLIUH;

® CTaBUTh ceOsl HA MECTO APYroro 4ejaoBeKa, IOHUMAaTh MOTHUBbI U HAMEPEHUSIPYTOro;

® PEryJIHMpOBATH CIIOCOO BBHIPAKECHUS IMOIIHIH.

® [Ipunstue ceds u Apyrux;

® 0CO3HAaHHO OTHOCHUTHCS K APYrOMY YeJIOBEKY, €r0 MHEHHUIO;

® [pu3HaBaTh CBOE MIPABO Ha OIIMOKY M TAKOE e MIPaBO JIPyroro;

® OTKpPBITOCTbH C€0€ U APYTUM;

® 0CO3HaBaTh HEBO3MOXXHOCTb KOHTPOJIMPOBATH BCE BOKPYT;

® OBJAJEeTh CUCTEMOW YHHMBEPCAIbHBIX Y4YEOHBIX PETyNATUBHBIX JIEHCTBUH, KOTOpas
obOecrieunBaeT (POPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSA MMO3UIIUS
JUYHOCTH), W >KM3HEHHBIX HABBIKOB JMYHOCTHU (YHpaBlieHUs COOOH, CaMOAWCHUILINHBI,
YCTOMYMBOTO MOBEICHHUS ).

IIpenmeTHble pe3yJbTaThbl OCBOEHUS MporpaMmbl B
MO3HABATEIbHON (MHTEUIEKTYalIbHOM) cdepe:

— TMpUOOpETEeHHE OMbITa HCIOJB30BAHMUS METOJ0B OMOJOTHMYECKON HAyKH C IIeNIbI0 U3YyYeHUs
OMOJIOTMYECKUX OOBEKTOB, SIBIIEHUN U MPOIIECCOB: HAOJIOJICHHE, OMMCAHUE, MPOBEICHUE HECIOKHBIX
OMOJIOTUYECKHUX OMBITOB U SKCIIEPUMEHTOB, B TOM YHCJIE C MCIIOJIb30BAHUEM aHAJIOTOBBIX M U(PPOBBIX
OMOJOTUYECKHX MPUOOPOB U UHCTPYMEHTOB;

— (opmupoBaHUEe YMEHHS WHTETPUPOBATH OHMOJOTHMYECKHE 3HAHUS CO 3HAHUSAMHU W3 JIPYTHX
y4eOHBIX peaMeTOB ((DU3UKH, XUMUH, Teorpaduu, UCTOPUH, OOIIECTBO3HAHUS U T. 11.);

— ¢opMHpOBaHHE YMEHUH pemiaTh ydeOHBbIE 3aJa4d OMOJIOTHYECKOTO COJEpP>KaHUsSI, BBISBIISTH
MPUYHUHHO-CIIC/ICTBEHHBIE CBSI3M, MPOBOJHWTh KAYECTBEHHBbICE W KOJMYECTBEHHBIE pACUEThI, JENaTh
BBIBOJIbI HA OCHOBAaHMHU MOJIYYEHHBIX PE3YJIHTATOB;

— (dopmupoBaHue yMEHHUS IUIAHUPOBATH Y4eOHOE WCCIIEJJOBAHME WM TMPOEKTHYIO padoTy ¢
Y4eTOM IOCTaBJICHHOH 1enu: GopMyIupoBaTh MpodiieMy, TUIOTE3Y U CTaBUTh33a4u MCCIIEA0BAHNUS,
BBIOMPATh aJIEKBATHO IMOCTABJICHHOW IIEIM METOJBI, JIeJaTh BBIBOJBI MO pe3yjbTaTaM HCCIICIOBAHUS
WJIU TIPOEKTHOU JIeATEIbHOCTH;

— ¢opMHupoOBaHHE WHTEpEca K YrayOJeHHWIO OWOJOTUYECKHX 3HaHWUW (mpeanpoduibHas
MOATOTOBKA U MpOodecCHOHATbHAS OPUEHTAINs) U BBIOOPY OMOJIOTHHU KaK MPO(UILHOTO TIPeIMeTa Ha
CTYIIEHU CPEJIHEro MOJIHOTO 00pa3oBaHus i Oyaymer npodecCHOHATBHON AeATeIbHOCTH, B 00JIaCTH
OHMOJIOTHH, MEUITUHBI, YKOJIOTHUH,IICUXOJIOTUH, BETEPUHAPHH, CEITHCKOTO XO035HCTBA;

— BIIQJICHHME HaBbIKaMU paboThl ¢ HHpOpMAIMEl eCTeCTBEHHO-HAyYHOTO COJAEp KaHMS,



MPEACTABICHHOM B pa3HOU GopMe (B BHIIE TEKCTa, TAOIMYHBIX JaHHBIX, CXeM, TpadUKOB, IUArpamM,
MoJIeTiel, n300paXKeHuH ), KpUTUIECKOTO aHAIM3a HHPOPMAIUH U OIICHKH €€ JOCTOBEPHOCTH;

— yYMEHHWE HMHTETPHPOBATH OMOJIOTMYECKHUE 3HAHHS CO 3HAHUSMH JPYTUX YYEOHBIX IMPEIMETOB;
WHTEPEC K YIIyOJIeHHIO OMOOTHYECKUX 3HAHUIN U BBIOOPY OMOJIOTHH KaK Mpo(HUIBsHOTO MpeaMeTa Ha
YPOBHE CpeHEro oomero oopazoBanus Ui Oyaymied mpodecCHOHAIbHON IEATeIbHOCTH B 00JIaCTH
OMOJIOTHH, MEIMIIMHBI, YKOJOTHH, BETEPUHAPUH, CEIBCKOTO XO3SHCTBA, MUIIEBOM MPOMBIIUICHHOCTH,
MICUXOJIOTUH, UCKYCCTBA, CIIOPTA - UMETh YETKUE MPEACTABICHUS O MATCPHATHUCTUYCCKON CYIIHOCTH
TC€HOMOB JKHBBIX OPTaHU3MOB U PETYIISILHUIO UX PaOOTHI;

— 3HaHHWe OCHOBHBIX (DAKTOPOB OKPY’KAIOIICH CpPeibl, BIUSAIOUINX HA Pa3BUTHE U CYIICCTBOBAHHE
KHUBBIX OPraHU3MOB, JANTAINNA K (PaKTOpaM OKpY>KaloIIen Cpebl;

— 3HaHHWE OCHOBHBIX IOJIXOJI0B OMOTEXHOJIOIHH, UCIIOJIb30BAHUS €€ JOCTH)KCHUI B COBPEMEHHOM
JKU3HU 4YeJIOBeKa, 0COOCHHOCTH HCIIOJb30BAaHUS KHBBIX OPIaHU3MOB JUIS TPOM3BOACTBEHHBIX HYK
YEJIOBEKA;

— 3HaHWE OCHOBHBIX IIOJIXOJOB CEJEKIMM M OHOTEXHOJOTMH KYJIbTYPHBIX PACTEHMIA,
XapaKTepu30BaTh TI'EHETUYECKM  MOAM(PUIMPOBAHHBIE  PACTEHUs, ONEPUPOBATb  HOHATHUAMH,
ruOpHUIN3aIysi, OTHAJICHHAs THOpUAM3alMs, WCKYCCTBEHHBIH OTOOp, rerepos3uc, TpaHcopmamus,
MyTareHes, TeHeTHUECKOe PeAaKTUPOBAHUE;

— TIIOHUMAaHHEC MOJICKYJIAPHBIX MCXaHU3MOB pCain3allun HﬁCJICIICTBCHHOfI I/IH(l)OpMaIII/II/I U YMCHHUC
CBO6OI[H0 OICpHUpoOBaTh OCHOBHBIMH TIOHATHAMH MOJICKyJI?IpHOfI Ouonoruu u ec COBPCMCHHBIX
HaHpaBJ’IeHI/Iﬁ — I'CHOMHMKH, MCTAaIrCHOMUKU, IIPOTCOMUKHU

— 3HaHUHE OCHOBHBLIX 3a00JIeBaHUI YCJIOBCKA, MCXAaHHW3MOB HX pPa3BUTU, crmocobax HX
JUArHOCTUKH U JICUCHU,

— ¢$opMHUpOBaHME YMEHHs UCIIOJIb30BAaTh TMOHATUWHBIA ammapaT W CHUMBOJMYECKHH S3BIK
TeHETHKH, TPaMOTHOE MPUMEHEHHE HayYHBIX TEPMHHOB, MOHITUN, TEOPHUH, 3aKOHOB JJIsi OOBICHEHHUS
HaOII0AaeMBbIX OMOJIOTHYECKUX OOBEKTOB, SBJIEHHUI M IPOLECCOB, MO3BOJSIOMUX 3aJI0KHUTh
(yHIaMEHT HAyYHOT'O MUPOBO33PEHUS.

B nieHHOCTHO-OpHEHTAIMOHHO cdepe:

— 3HaHWE, 4YTO MPUMEHEHHE COBPEMEHHBIX TEXHOJIOTMH MOJEKYJIIPHOM OHMOJIOTMH TO3BOJISET
YCIIEIIHO PelaTh Takue 31000 JHEBHBIE IPOOIEMBI, KaK OXpaHa OKPYKAIOLIEH Cpellbl, COXpaHEHHE
3/10pPOBbS YEJIOBEKA, KOHTPOJIb U BOCCTAHOBJIEHUEIKOCUCTEM.



KasennapHo-TreMaTnyeckoe nJiaHUpPOBaHHe

5 kiaace

n/n

Tema ypoka

Koauuec
TBO
4acoB

Jara
U3ydeHust

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTeJibHbIE

pecypchl

BrisiBnieHre ypoBHs pa3BUTHUS
BHUMaHUsI, BOCTIPUSTHS,
BOOOpa)KeHUs1, TaMSITH U MBILUICHHUS.

OI'NC «Mod mkoma»
https://myschool.edu.r

u/

HKOII «Chepym»
https://sferum.ru/

Pa3BuTHE KOHLIEHTpALlU BHUMAHUSI.
Jlornyecku-1noucKoOBbIE 3aJaHMUs.
HecrannaprHele 3agaun

TpenupoBka BHUMaHus. JlIornyecku-
MOUCKOBBIE 3a1anus1. HecrangapTHeie
3a/1a4u

TpeHupoBKa CIIyXOBOM ITAMSATH.
Jlorn4ecku-roucKOBBIE 3aJaHUsI.
HecranpgapTtHele 3a1aun

TpeHupoBKa 3pUTEIBHOM MTAMSITH.
Jlornuecku-nouCcKOBbIC 3aaHUA.
Hecrannapraeie 3a1aun

[Tonck 3aKOHOMEpPHOCTEN.
HecrannapTtHeie 3agaun

CoBepIIeHCTBOBaHNE BOOOPaKEHHS.
Jlorn4ecku-rnoucKOBbIC 3aJaHUSI.
PeOycrl. 3aganus ¢ ucmob30BaHUEM
CIIMYEK

PazButue ObICTPOTHI peaKLny.
Jlorn4ecku-rnomucKOBbIE 3aJaHUSI.
HecrangapTHble 3a1aun

Pa3BuTHE KOHLIEHTpALlU BHUMAHUSI.
Jlorn4ecku-rnonucKOBBIE 3aJaHUSI.
Hecrannaprtasle 3anaun

10

TpenupoBka BHUMaHUs JIornyecku-
MOUCKOBBIE 3a1aHus. HecrangapTHbie
3a/1auu

11

TpennpoBKa CIIyXOBOM NaMSATH.
Jlorn4ecku-rnomucKOBBIE 3aJaHUSI.
HecrannapTtaele 3a1aun

12

TpeHupoBKa 3pUTEIIBLHON MTAMATH.
Jlornyecku-rnonucKoOBbIE 33/IaHHUS.
Hecranpaprasle 3a1auun

13

[Torck 3aKOHOMEpPHOCTEM.
Hecrannaprasie 3a1aun

14

CoBepIIIeHCTBOBaHUE BOOOPAKEHHS.
Pa3BuTHe HarnsgHO-00pa3HOTO
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MbinuieHus. Pedycel. 3aganue c
VCTIOJIH30BAHUEM CITUYEK.

15

Pa3BuTHe OBICTPOTHI peaKuy.
Jlorn4ecku-rnoucKOBbIE 3aJaHUSI.
HecranpgapTtHele 3a1aun

16

Pa3BuTHE KOHIIEHTpAallMX BHUMAHUSI.
JlornuecKU-II0NCKOBBIE 3aIaHus.
Hecrannaptabie 3agaun

17

TpeHupoBKa CIIyXOBOM IIAMSATH.
JIorn4ecku-roucKOBBIC 3aJaHUsl.
HecranpgapTtHele 3a1aun

18

TpeHupoBKa 3pUTEILHON MaMATH.
Jlornyecku-rnoucKoBbIC 3a/IaHUS.
Hecrannapthsie 3anaun

19

[Torck 3aKOHOMEPHOCTEN.
Hecrannapthsie 3anaun

20

Pa3ButHe 10ruuecKOro MBIIUICHHUS.
Jlorndecku- MOMCKOBBIE 3aJaHMUS.
Pebycrl. 3amanus ¢ NCNIOIB30BAHNEM
CIUYEK

21

CoBepliIeHCTBOBaHHE BOOOPAKEHHUS.
Jlornyecku-rnoucKoOBbIE 3a/IaHUS.
HecrannapTtHele 3a1auu.

22

TpeHnpoBKa KOHLIEHTpaLUU
BHUMaHUs. JIOrH4eCKU-TTIOMCKOBBIE
3amanus. HecranmaprHele 3agaun

23

TpenupoBka BHUMaHuUs. Jlornuecku-
MOUCKOBBIE 3a1anus. HecrangapTHeie
3a7a41

24

TpenupoBKa CIIyXOBOM NaMSATH.
Jlorn4ecku-rnonucKOBBIE 3aJaHUS.
HecrannapTtHele 3a1aun

25

TpeHupoBKa 3pUTEIIBLHON MTAMATH.
Jlornyecku-ronucKoOBbIE 3a/IaHHUS.
Hecranpapraele 3a1auu

26

[Torck 3aKOHOMEpPHOCTEN.
HecrannapTtHeie 3a1aun

27

CoBepIIeHCTBOBaHNE BOOOPaKEHHS.
Jlorn4ecku-rnmoucKOBbIC 3aJaHUsI.
PeOycrl. 3aganus ¢ ucmob30BaHUEM
CIIMYEK

28

Pa3BuTHe OBICTPOTHI peakiiuu,
MBIIeHUs. JIornuyecKu-mouCcKOBEIE
3aganud. HectangapTHele 3a1aun

29

TpeHnpoBKa KOHIEHTpALMU
BHUMaHMS. JIOTHUECKU-TTIOMCKOBBIE
3aganud. HectangapTHele 3a1aun

30

TpenupoBka BHUMaHUs. Jloruuecku-
MOUCKOBBIE 3a1aHus. HecrangapTHbie
3a/1auu

31

TpennpoBKa CIIyXOBOM NaMSATH.
Jlorn4ecku-rnomucKOBBIE 3aJaHUSI.
HecrannaptHele 3a1aun

32

TpeHupoBKa 3pUTEIILHON ITAMATH.
JIorn4ecku-roucKOBBIC 3aJaHUsl.




HecrannapTtaele 3a1aun

33

[Touck 3aKOHOMEPHOCTEM.
HecranpgaprthHele 3a1aun

34

BbisiBiieHHE YPOBHS pa3BUTHSI
BHUMaHMUs, BOCIIPUATHUA,
BOOOPaKCHUS, TAMSITH ¥ MBIILJICHUS
Ha KOHeIl y9eOHOro roja

Hroro:

34

KasiennapHo-TreMaTnyeckoe nJiaHUPOBaHNe

6 KJacc

n/n

Tema ypoka

Koanuec
TBO
qacoB

Jara
U3y4YeHH s

DJIEeKTPOHHbIE
uudposeie
oOpa3oBaTeJibHbIE

pecypchl

CBOJiCTBa U CTPOCHUE KHUBBIX
OpPraHU3MOB (CTPOEHHUE KIIETKH).

DI'C «Mog mkoa»
https://myschool.edu.r

u/

HKOII «Chepym»
https://sferum.ru/

Bun, ocobb — opranusm Kak euHas
CHCTEMA.

Anantanuu (IpUCocoOsIeHus).

TTonsTue romeocrasa JKUBOTo
opranuzMa. Crioco0sl ero
MO KAHUS.

OrpannyeHus MOpQOJIOTHUECKUX U
(U3MONIOrMYECKHX a/lanTalui.

[Toyemy opraHu3Mbl HE CTAHOBSITCS
OCCKOHEYHO OOJIbIIMMHU, MaJICHbKHMH,
BCCSITHBIMHU.

DakTOpBI OKPYKAIOILIEH CpEbl
(abuotnueckue, OMOTHIECKHE,
AHTPOIIOTEHHBIE).

DaKTOPBI OKPYKAIOIIEH CpeIbl
(abuoTHueckue, OUOTHYECKHE,
AHTPONOTEHHBIE).

[Tpumepsr abnoTHueckux (HakTopos,
OKa3bIBAIONINX OCHOBHOE BITUSHHE HA
KHU3HENIEATeNbHOCTh JKUBBIX
OpPraHW3MOB: TEMIIEPATypa, CBET,
BJIQYKHOCTb.

10

[Tpumeps! abnotTnyeckux GpaxTopos,
OKa3bIBAIOLINX OCHOBHOE BIIMSHUE Ha
KHU3HEESITEIbHOCTD KUBBIX
OpPraHU3MOB: TEMIIEpaTypa, CBET,
BJIAKHOCTb.
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[Tpumeps! abnoTHueckux (HakTopos,
OKa3bIBAIOLINX OCHOBHOE BIUSHHE HA
KU3HEAEATEILHOCTD )KUBBIX
OpraHM3MOB: TEMIIEPATypa, CBET,
BJIXXKHOCTb.

12

[Tpumepsl aOnOTHYECKUX (PaKTOPOB,
OKa3bIBAIOIINX OCHOBHOE BIIMSHUE Ha
KHU3HEEATSILHOCTh JKUBBIX
OpPraHU3MOB: TeMIIepaTypa, CBET,
BJIQJKHOCTB.

13

OcCHOBHBIE 3aKOHOMEPHOCTHU
MPUCIIOCOOJICHNUS KUBBIX OPTaHU3MOB
K aOMOTHYECKUM (paKTopam.

14

OCHOBHBIE 3aKOHOMEPHOCTH
MPUCTIOCOOICHUS JKUBBIX OPTraHU3MOB
K a0HOTHYECKUM (haKTOpam.

15

[IpucnocobaeHns K OCHOBHBIM
adMoTHYeCKUM (aKTopam:
TEeMIepaTypa, BIAXHOCTh U CBET.

16

[TpucmocobaeHns: K OCHOBHBIM
abuotnyecknM (hakropam:
TEMIIEPaTypa, BIAKHOCTh U CBET.

17

[IpucnocobaeHns K OCHOBHBIM
abuoTHYecKuM akTopam:
TEeMIepaTypa, BIAXHOCTh U CBET.

18

[TpucmnocobaeHns: K OCHOBHBIM
abuotnyecknM (hakropam:
TEMIIEPaTypa, BIAKHOCTh U CBET.

19

buotnueckue pakTopsl.

20

3aKOHOMepHOCTI/I pPa3BUTHUA
MECKBHIOBBIX B3aMMOOTHOIIICHHUH.

21

KosBomtonust (XMIIHUK-KEPTBA;
Mapa3uT-X0351H) DBOIOLHUS
CTpaTeruii JoObIBaHUs! UK.

22

ConunanbHOCTb. BUibI- BCEneHIIBI.
IlepedyeHs pacTeHMii- BpeauTenei.

23

AHTpoOnOreHHsie GakTophl.

24

OpoManiHiBaHue U IPUpPyYEHUE
JKUBOTHBIX U PACTCHUM.

25

3adeM cracaTth BBIMHPAIOIINUEC BUABI,
KakK 9TO I€J1aTh.

26

KynbTypHbIE pacTeHHS U UX AUKHE
npenaku. [louemy BaxxHO ux
COXPAHSTh.

27

PazHooOpasue KyJabTYpHBIX pacTeHUN
1 UX 3HAYEHUE B JKU3HU YeJIOBEKa.

28

Kpacnast kHura Barieit TeppuTOpHUH.
Oco00 oxpaHsieMble TEPPUTOPUH,
3anoBeHUKU Poccun 1 mupa.

29

buocdepa — oqHa U3 BaxKHEUITHX
000JI0YeK 3eMITH.

30

UTo Takoe «IKOJIOTUYECKUE HUIIN» U
Kak OHU (OPMHUPYIOTCS?




31 ®opmupoBaHue 3HaHUH 1O 1
O610pPa3ZHO00Pa3UI0 KUZHEHHBIX (OPM,
MOBEICHYECKUX NMPUCTOCOOICHUI.
32 PacturenbHble cOOOIIECTBA U UX 1
THUIIBL.
33 PacturenbHble cOOOIIECTBA U UX 1
THUIIBL.
34 Pa3BuTHE U CMEHBI PACTUTEIbHBIX 1
cO00IIeCTB.
Hroro: 34
KanennapHo-reMaTu4eckoe nJIaHUPOBaHUe
8 kiacc
DJIeKTPOHHbIE
Ne Kosmuyec | Jlara uudgposbie
Tema ypoka bp
n/n TBO U3y4YeHHus o0pa3oBaTe/ibHbIE
4acoB pecypcbl
1.| INousiTue GHOTEXHOJIOTHH. 1 OI'NC «Mos urkoma
https://myschool.edu.r
u/
HKOII «Chepym»
https://sferum.ru/
2. | Coipbe [y OMOCUHTE3a U OLIEHKA €ro 1
OMOJIOTUYECKOW IICHHOCTH.
3. | [lonoxeHnue NpoOKapuoTOB B CUCTEME 1
OPraHUYEeCcKOro MHpa.
4.| CtpoeHue OaKTepUaIbHOMN KIICTKH. 1
5.| ®usnonorus GakTepuii: MUTaHUE, 1
JBIXaHHE, POCT M PA3MHOKCHUE.
6.| MOI0YHOKHKCIIOE U CIUPTOBOE OPOKECHHUE. 1
7.| ®otoTpodHbIe 1 XeMOTPO(hHBIC 1
OaxTepuu.
8. | Ucropus 60prObI ¢ OakTepHaTbHBIMK 1
nHpexkunaMu. BoifHa 6€CKOHEYHOCTH:
AQHTUOMOTHKM NPOTUB OaKTEpHil.
9. | IlnecueBblie rpuObI MPOAYLIEHTHI 1
OHMOJIOTUYECKU aKTUBHBIX BEIIECTB.
OO11as XxapaKTepUCTHKA JPOKIKEH.
10| TexHOMOTMY BUHOJCIHUS U XJICOOTICUCHHUS. 1
11| Bomopocnu — nepcreKTUBHBIN 00BEKT 1
JUIs1 IPOM3BOICTBA OEJIKa U YTIIEBOJIOB.
12| Crounsie Boabl. CUCTEMBI OUUCTKH. 1
13 AKXTHBHBIA MJI U BXOISIINE B HETO 1
MHUKPOOPTraHU3MBI.
14 Vicons3oBaHue BOZOPOCIEH B OUHCTKE 1

CTOYHBIX BO/.
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HacnencTBeHHOCTh U H3MEHIHUBOCTD —
OCHOBHEIC CBOMCTBA KUBBIX OpraHu3MoOB.

16| M3MeHUMBOCTB. BUIBI H3MEHYHBOCTH. 1
17| I'en —MarepuanbHblii HOCUTEIb 1
HACJIEICTBEHHOCTH U U3MEHYHBOCTH.
18 Myramum. 1
19 IlonokeHue BUPYCOB B CUCTEME 1
OpPraHUYECKOTO MUPA.
20 CrpykTypa M XUMHUYECKHIA COCTaB 1
BrupycoB. Kiaccudukaius BUpycoB.
21| Bupycsl - Bo30yauTen HHPEKIIHOHHBIX 1
OonesHe.
22| OCHOBBI TEHHOM HHKCHEPHH. 1
23 HocTuxeHns TeHHON HHXEHEPHH U 1
OMOTEXHOJIOTHH.
24 Metoap! nonyuenus I'MO. 1
25| buorexHonOrMK NPOIYKINHN OEITKOB B 1
OaKTepHUaNbHBIX KYJIbTypax.
26/ CoBpeMEHHBIE METO/IBI B 1
YKUBOTHOBO/ICTBE: TPaHCIJIAaHTALIUS
SMOPHOHOB, XUMEPHEIEC KUBOTHEIE,
KJIOHUPOBAHHE.
27| OcHoBHBIE OO0JIE3HH KUBOTHBIX U POITH 1
MaTOTEHHBIX MUKPOOPTaHU3MOB U
Mapa3uTOB B pa3BUTHH 3a00JI€BaHUIA
JOMAIIHUX KUBOTHBIX
28 TlonoxurenbHOE U TOOOYHOE 1
(oTpuarenbHOE) BO3AEHCTBUN
AHTHOMOTHKOB Ha OPTaHU3M
29 buoTexHONOrus KOPMOBBIX MIPENAPATOB. 1
30 OcHOBHBIE METOBI CENEKIIHH. 1
31 OcHOBHBIE HaNPaBJICHUS CENCKIINU: 1
YIIYUILIEHUE YPOKaHOCTH, YCTOMYMBOCTH
K OMOTHYECKHM ¥ a0MOTHYECKUM
(hakTopam.
32| I'ubpuanzanus, UCKyCCTBEHHBIN 0TOOP. 1
33| Ucropus cenexiyn B Poccuu mupe. 1
34 I'eHHast UH>KEHEPUS paCTEHUH. 1
Hroro: 34
KanennapHo-reMaTtudeckoe nJiaHuUPOBaHuUe
9 kaacc
DJIEeKTPOHHBIE
Ne Kosnuec | [lara uudgpoBbie
Tema ypoka bp
n/n TBO U3y4YeHHud o0pa3oBaTe/bHbIC
4acoB pecypcsl
35/ OcHOBHBIE 3Talbl Pa3BUTHS 1 OI'UC «Mos nIkosa




MOJICKYJIIPHO# OHOIOTHH.
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HKOIT «Chepym»
https://sferum.ru/

36

HYKJ'ICI/IHOBBIG KUCIOTEL. OCHOBHBIE
MIPUHIUIIBI CTPOCHH.

37

Myrtarun. UTo BEI3BIBAE€T U3MEHEHUS B
crpoenun JIHK.

38

Tpanckpuniusd. ['eneTnyueckuit KoJ.

39

Opranuzaiysi TeHOMa BUPYCOB.
IIpoTHBOBUPYCHBIE CPEACTBA.

40

Opraamu3anus TeHoMa OaKTePHiA.
AHTHOAKTEpUAIIbHBIC TTPETapaThl.

41

[Ipenmer renetuxu. KpaTtkas ucropus
pa3BUTHS IPEICTABIECHUSA O
HACIENCTBEHHOCTH.

42

IlyTh OT reHa 1o npusHakxa.
FeTepo31/1r0TI,1 1 TOMO3UTOTHI.

43

I[OMI/IHaHTHBIe 1 pEUCCCHUBHBIC aJlJICIIN.

44

JuckpeTHoe HacIeA0BaHNE MPU3HAKOB.
3akoHbsl Menpens.

45

BsaumonelicTBre TeHOB.

46

I'enn1 B MOMMYJIALUAX: BEJIMKOC
paBHOBECHE.

47

HOHyJ’ISILII/ISI. YacToThl BCTPCUACMOCTHU
IIpU3HaKa 1 aJlJICJIA.

48

Hpeiid reroB. Myrauuu.

49

MexaHu3M JeHCTBUS €CTECTBEHHOTO
otOopa.

50

Moau¢pukanuoHHass 3MEHYHBOCTb.

51

I'eneTnueckue LCHTPLI B Hamiei CTpaHe.

52

OcCHOBHbI€ 3Tanbl Pa3BUTHS
MOJICKYJISIPHOIM OHOJIOTHH.

53

Hyxnennossle kucnotel. OCHOBHBIE
HPUHIUIIBI CTPOCHMUSL.

54

Mytauuu. YTo BbI3bIBAET U3MEHEHUS B
ctpoennn JJHK.

55

Tpanckpunius. ['eneTndeckuii Koa.

56

Opranun3aiys reHoMa BUPYCOB.
[TpoTHBOBHpPYCHBIE CPENCTBA.

57

Opranun3zanus reHoMa 0akTepuil.
AHTHOaKTepHaTbHBIC TTPETapaTh.

58

HpeZ[MCT TCHCTHUKU. KpaTKaﬂ HUCTOpHUA
Ppa3BUTHUA NPCACTABIICHUSA O
HaCJICACTBCHHOCTH.

59

I1yTh OT reHa 1o npusHakxa.
I'eTepo3uroTsl ¥ rOMO3UTOTHI.

60

I[OMI/IHaHTHBIe 1 pCUCCCUBHBIC aJUICIIN.

61

JluckpeTHOE HAacIeA0BaHNE TPU3HAKOB.
3akoHnl Menpens.



https://myschool.edu.ru/
https://myschool.edu.ru/
https://sferum.ru/

62 B3aumopaeiicTBre reHOB. 1

63 ['eHbl B TOMYJALMAX: BETUKOE 1
paBHOBECHE.

64| [Homymnsiums. YacToThl BCTpeuaeMoCTH 1
MIPU3HAKA U aJIJIeIIs.

65 petid renoB. Myranumu. 1

66 MexaHu3m nelCTBUS €CTECTBEHHOTO 1
otOopa.

67| MomudbukammonHast HK3MEHIHBOCTbD. 1

68 ['eHeTnyeckue EHTPHI B HAIIICH CTpaHe. 1

Hroro:

34




