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MHNOSCHUTEJIBHASA 3AIINCKA

[Iporpamma mo yueOGHOMYy mpeamery "buonorus" (manee - Oumonorusi) Ha
ypOBHE cpenHero obmiero obpazoBanusi pa3zpaboraHa Ha ocHoBe dDeneparbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepammmy,
®I'OC COO, Konuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX TOJIOKEHUH (eepanbHOi paboueii mporpaMmbl BOCITUTAHHUS.

VYyeOnbiii npeamer «buonorus» yriayOnaéHHoro ypoBHA uzydenus (10-11
KJIACChI) SIBISIETCS OJHUM W3 KOMIIOHEHTOB IpEeAMETHOW obnacth «EcTecTBEHHO-
HayuHble mpeameTsl». CormacHo mnonoxkeHusMm DOIOC COO mnpoduinbHbIE
y4ueOHbIE MPEeIMEThI, U3ydyaeMble Ha YriayOJE€HHOM YPOBHE, SIBISIOTCS CIIOCOOOM
nuddepenaniin  oOy4eHUsT Ha YPOBHE CpeAHEro ooOiiero oOpa3oBaHUsA U
IpU3BaHbl OOECIEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o01muM, cpeaHuM TpodeCCHOHAIBHBIM U BBICITUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 H3THX Y4eOHBIX MPEJAMETOB [OJDKEH OBbITh OpHEHTHPOBAH Ha
IPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX
3a/la4y, CBS3aHHBIX C HpodopueHTanuend oO0yYaromuXxcsi U CTUMYJIHPOBAHUEM
UHTEepeca K KOHKPETHOW 00JIaCTM Hay4yHOTO 3HAHMs, CBSI3aHHOTO C OMOJIOTHEH,
MEUIMHOM, SKOJIOTUEN, ICUXOJIOTUEH, CITIOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buonorus" naér npeacrtaBieHHE O
Helnu M 3ajadax M3ydeHusi yuyeOHoro mnpenmera «buonorus» Ha yriyOi€HHOM
YPOBHE, ONpeaeIsieT o0si3aTeNbHOe (MHBApUAHTHOE) IPEAMETHOE COACPIKAHUE, €T
CTPYKTYPUPOBAaHHME TIO pas3feliaM MU TeMaM, paclpeiesieHne 10 Kjaccam,
PEKOMEHIYEeT TMOCIEeI0BaTeIbHOCTh H3yYeHHUs1 y4eOHOro marepuajia ¢ yd€ToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€d, JIOTMKH Y4eOHOro mpolecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouonoruu
peaqn30BaH MPUHIUI MPEEMCTBEHHOCTH C H3YYEHHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBAETCS
HAMpaBJICHHOCTh HA  MOCJIEAYIOIIEe pa3BUTHE  OHMOJOTMYECKUX  3HAHUMH,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOT0 MBIIUIEHUS, TMPEACTaBICHU O 3J0pOBOM 00pasze >KH3HHU, Ha
BOCIUTaHUE OEpEKHOr0 OTHOIICHUS K OKpyXaromeu mnpupoaHoit cpene. B
nporpaMme no OHMOJOTMM TaKKe IOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buomorusiy B peanmuzanuu  TpedoBanuii PIOC COO Kk 1UIAHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHbIM M MpPEAMETHBIM pe3yJibTaTaM OO0ydeHUs U B
(GOpMHpPOBaHUHM OCHOBHBIX BHUJOB Yy4€OHO-TIO3HABATEIbHOW  JI€ATEIbHOCTH
o0ydarommxcs MO0 OCBOCHHUIO COACpXaHHs OHOJOTHYECKOr0 0Opa3oBaHUs Ha
YPOBHE CpeAHETO 0011IeT0 00pa3oBaHuUs.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero obmiero oopasoBaHus
3aBeplIaeT OMOJIOTMYECKoe O00pa3oBaHME B IIKOJIE MW OpPUEHTHUPOBAH Ha



pacliMpeHrue U yriiyOJieHHe 3HaHUM 00ydYarolmuxcsi O JKUBOW MPUPOJE, OCHOBAX
MOJICKYJIIPHOM W KJIETOYHOW OHWOJOTHH, SMOPHOJIOTUM M OWOJIOTUHM Pa3BUTHA,
TEHETHKH, CEJICKI[UU, OMOTEXHOJIOTUH, IBOIOIIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuenue yueOHoro mpeamera «buonorus» Ha yriayOJIeHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCA K MOCIEAYIOIIEMY MOJYyYEHHUIO
Ononornyeckoro  oOpa3oBaHMs B By3aX M OpraHM3alMsAX  CPEIHEro
npodeccruoHanbHOro oopa3zoBanus. OCHOBY €ro COAEpM aHUs COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHWUW, TOJYYCHHBIX TP HW3YYEHUH  OOyYaArOIIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX DPA3eiOB OMOJOTHH Ha YPOBHE OCHOBHOTO
obmrero obpazoBanusi, B 10—11 kiaccax 3TH 3HAHUA TMOJy4yarOT pa3BuTue. Tak,
pacuIupeHbl U YriayOJIeHbl OMOJIOTMYECKUE 3HAHUS O PACTEHUSIX, >XUBOTHBIX,
rpubax, OakTepusXx, OpraHU3ME UEeJOBEKa, OOMUX 3aKOHOMEPHOCTSX KU3HH,
JOTIOJTHUTEIHHO BKJIFOYEHBI OMOJIOTHUECKUE CBEACHUS TPUKIAHOTO U MIOMCKOBOTO
XapakTepa, KOTOPbIe MOXKHO HCIIOJIb30BaTh KAK OPUEHTHUPHI IS TOCIETYIOIIETO
BbIOOpa mpodeccur. Bo3mMokHa Takyke MHTErpamus OHOJOTMYECKUX 3HAHHUM ¢
COOTBETCTBYIOIIUMH 3HAHUSMH, TIOJYYCHHBIMHA OOYYAIOIIUMUCS TIPU H3yUCHHUH
busuku, XumMun, reorpadud 1 MaTEMATUKH.

Ctpykrypa mporpaMmbl 10 ydeOHOMy mipeametry "buonorus" otpaxaer
CUCTEMHO-YPOBHEBBIM ¥ 9SBOJIOIMOHHBIA TOAXOAbI K HW3YYEHUIO OWOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl JKUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpraHU3ALMH, BOJIIOLMN OPraHUYECKOT0 MUpa Ha 3eMJle,
COXpaHEHHsSI OHOJIOTMYECKOr0 pa3HooOpasusa tuiaHeThl. Tak, B 10 kiacce
U3Yy4aloTCd OCHOBBI MOJIEKYJSIDHOW M KJIETOYHOM OWOJOTUHU, IMOPUOIOTHU U
OMOJIOTUN PA3BUTHUS, T€HETUKU U CEJIEKIUH, OMOTEXHOJOTUH U CUHTETHYECKOU
OMOJIOTUH, aKTyalU3UPYIOTCS 3HAaHUS OO0Yy4arolmuxcs Mo OOTaHUKE, 300J0THUH,
aHatomuu, (usmonormu ueioBeka. B 11 kimacce wm3ydaroTcs SBOJIOIMMOHHOE
y4eHHe, OCHOBBI KOJIOTHH U yUeHHue o Ouocdepe.

VYuebusiii mnpeamer  «buonorus» mpu3zBaH  00eClEYUTh  OCBOEHHUE
oOy4aromumMucs OMOJIOTHYECKUX TEOPUN M 3aKOHOB, WJICH, MPUHIIUIIOB U TPaBUII,
JIeXKaAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KApPTHUHBI MUPA, 3HAHUH O
CTPOEHUH, MHOToo0pa3uM M OCOOCHHOCTAX KIETKH, OpraHu3Ma, OISy,
OMOIIEH03a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYUYHBIX JOCTHKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHY, MMPUKIIAHBIX aCTIeKTaX OMOJIOrHYecKuX 3HaHui. J{is
pa3BUTHS U TOAJEPKAHUS HMHTEepeca OO0ydallMxca K OHOJOTHH Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOIO MaTepuaja B COAEPKaHUU MPOTPaMMBbI
1o OUOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAaHOBJICHHS U Pa3BUTHUS
TOM WIM WHOW 00yiacTh OWOJIOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B PEIICHUE BAKHEUITUX OUOJIOTHYECKUX U IKOJIOTUYECKHUX MPOOJIEM.



Lenb n3ydenus yueOHnoro npeamera «buonorus» Ha yriyOa&éHHOM ypOBHE —
OBNIAJICHHUE  OOYyYalOUIMMHCS  3HAHUSAMH O  CTPYKTYpHO-(QYHKIIMOHAIHHOU
OpraHM3allud JKUBBIX CHCTEM pa3HOr0 paHra MW NpUOOpeTeHHe YMEHUM
UCIIOJIb30BaTh ATH 3HaHUS B (POPMUPOBAHMU HMHTEpEca K ONpeAesEéHHON obiactu
npo(ecCUOHANBbHON JIeATETbHOCTH, CBSI3aHHOM C OWOJIOTHE, WiIu K BBIOODPY
y4e0HOT0 3aBeICHUS I MTPOJOIIKEHHSI OMOIOTHYECKOTO 00pa30BaHusl.

Joctmxkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yIrayO0nEHHOM YPOBHE 00€CTIE€UMBACTCS PEIICHUEM CIIeIYIONINX 3aa4:

OCBOEHHUE 00YYarOIIMMHUCA CUCTEMbI OMOJIOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMUYECKUX TEOPHUSX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MPaBUJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHUPA; O
CTPOCHHMH, MHOTO00pa3WH M OCOOCHHOCTSAX OHOJIOTHYSCKHX CHCTeM (KIIETKa,
OpraHu3M, MOMYJIAIHNs, BUI, OMOTEOIIeH03, OMocdepa); O BHIAAIOITUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B ONOJIOTHH;

O3HAKOMJICHHE OOYYalomMXCs C METOJaMH TO3HAHHS XKUBOW MPHUPOJIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJIEKYJSpHOU U
KJIETOYHON OMOJIOTUM, HSMOPHOJIOTUM W OHOJIOTMM pa3BUTHS, TEHETHKH U
CEeJIEKIMHM, OHOTEXHOJOTMM U CHHTETUYECKOW OWOJIOTHH, MaJEOHTOJIOTHH,
HKOJIOTUH);  METOJJaMH  CaMOCTOSITEJIbBHOTO  MPOBEIEHUS  OMOJOTMYECKHX
UCCIIEIOBaHMM B JlabopaTopuu U B mpupoae (HaOIOAEHHE, W3MEPEHUE,
IKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBNaZicHHEe OOYyYalOIUMHUCS YMEHHUSIMU: CaMOCTOATEIbHO  HAXOJUTH,
aHAJIM3UPOBAaTh U HCIIOJIb30BATh OMOJOIMYECKYI0 HH(POpPMAIUIO; MOJIb30BATHCS
OMOJIOrMYECKON TEPMHHOJIOIMEN M CHUMBOJIMKOW; YCTaHaBIMBAaTh CBS3b MEXKIY
pa3BUTHEM OHOJOTUM ¥ COLMAIHHO-)KOHOMHYECKUMH U  IKOJIOTHUYECKUMU
npobiieMaMy 4YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH MEATEIBHOCTH II0
OTHOILEHUIO K OKpYXarollel NpuUpodHON cpene, COOCTBEHHOMY 3/J0pPOBbIO U
3I0POBBIO  OKpYXAlOUIMX JIojeld; OOOCHOBBIBaTH M COOJIOJaTh  MEphI
npoHIIakKTUKU MH(GEKIIMOHHBIX 3a00J€BaHUN, TPABWIA MOBEACHUS B MPUPOJE U
oOecrieueHus1 0€30MacCHOCTH COOCTBEHHOW KU3HEIEATEIbHOCTH B UPE3BBIYANMHBIX
CUTyallusiX TMPUPOAHOTO W  TEXHOTEHHOTO XapakTepa; XapaKTephu30BaTh
COBpEMEHHbBIC HAyUHBIE OTKPBITUS B 00JIaCTH OHOJIOTHH;

pa3BuTHEe y 00y4arOIUXCsl UHTEUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B IIPOLECCE 3HAKOMCTBA C BBIAAIOIIMMUCA OTKPBITUSIMH M COBPEMEHHBIMU
UCCIICIOBAaHUSIMA B OWOJIOTHH, pEIIaeMbIMH €I TpobiIeMaMH, METOI0JIOTHEH
OHMOJIOrMYECKOTO UCCIIEIOBAHMUS, IIPOBEIACHHUS AKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM, peleHUs] OMOJIOrMYECKUX 3a/1ay, MOAEIMPOBAHUS OMOJOTHUYECKUX
00BEKTOB U IIPOLIECCOB;



BOCIIUTAHUE Y OOYYAIOMUXCS IICHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
IEJIOM U K OTJICTIbHBIM €€ 00BbEKTaM U SBJICHUSM; (DOPMHUPOBAHUE DKOJIOTHUECKOM,
IFeHETHYECKOW TPaMOTHOCTH, OOMIeH KyJIbTypbl TOBEJACHUS B MPHUPOJIE;
MHTErpallii €CTeCTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHNEe  OOyYArOIIMMHCS  KOMIIETEHTHOCTH B PaIlMOHAJILHOM
MPUPOOIIOIL30BaHNN (COOIOICHNE TIPaBWJI TOBEICHUS B TPHUPOJE, OXPAHBI
BUJIOB, SKOCUCTEM, OHOC(hephl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbSI U 3JI0POBbS
OKpyXaromux JoAed (coOmogeHuss wMep npoduiakThkyd — 3a00eBaHUMH,
oOecrieyeHue O€30MACHOCTU KU3ZHENEATCTLHOCTH B YPE3BBIUAWHBIX CUTYAIUSIX
OPUPOAHOTO M  TEXHOTEHHOI'O  XapakTepa) Ha OCHOBE  MCIOJIb30BaHUS
OMOJOTHYECKUX 3HAHUHA U YMEHUH B TTOBCETHEBHOM KU3HU;

CO3JaHWE  YCIOBUH  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYaIOIIUMHUCS
VHIUBUYaJIbHON o0Opa3oBaTeIbHON TPaeKTOpUHU, CITIOCOOCTBYIOIIEH
nocJlieyonemMy mnpo(ecCHOHaTbHOMY CaMOOIPEEICHUIO, B COOTBETCTBHHM C
WHIUBUy AIbHBIMUA HHTEPECAaMH U TIOTPEOHOCTSIMH PETHOHA.

OO1ee 4ncI0 4acoB, OTBEICHHBIX HA M3yY€HHE OMOJIOTHH HA yriyOJeHHOM
YPOBHE CpeJHero obmiero oopazoBaHus, coctaBiser 272 vaca: B 10 kimacce — 136
yaca (4 yaca B Hejieno), B 11 kiracce — 136 yaca (4 gaca B HeJeIo).

OT6op opraHu3alMoHHBIX (OPM, METOJIOB M CPEACTB OOyYECHHS OHWOJIOTUH
OCYUIECTBJISIETCS ¢ YYETOM CHenu(pUKU €ro COJAEp:KaHWs U HaINpaBJIECHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTHYECKOTO 00pa3oBaHMs B  OpraHM3AIUSAX  CPEIHETO
Ipo¢eCCHOHATILHOTO M BBICIIIETO 00pa30BaHUs.

OO0s13aTeIbHBIM YCIOBUEM MPU 00YYEHUU OMOJIOTUU HA YIITyOJIEHHOM YPOBHE
SBIIIETCSl TMPOBEJEHUE JTAa0OpaTOPHBIX M MpakTHdyeckux padoT. Takxke ydactue
OOyJaroIMXCcs B BBIMTOJTHCHUH TPOSKTHBIX M YUCOHO-UCCIIEIOBATEILCKUX PabdoT,
TEMaThKa KOTOPBIX OMPENEISIeTCS YYUTEJIeM Ha OCHOBE  HWMEIOIIUXCS
MaTepHAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX yCIOBUIA.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Conepxanue mporpamMsbl, BBIAEIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyapcTBeHHo# utoropou arrecraiuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas OUOJIOTHSI — KOMIUJIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosornu.  buonornueckue HAaykKd W M3ydyaeMmble  UMHU  TPOOJIEMBI.
@OyHIaMEHTaJIbHbIE, TPUKIAIHBIE KW TMOUCKOBBIE HAy4YHbIC HWCCIECIOBAaHHUS B
OMOJIOTHH.

3HayeHue OuoJoruu B (POPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAay4YHOM
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonorueil. 3HaueHUe OHOJOTHH B
MIPAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKa: MEIULHHE, CEIbCKOM XO34MCTBE,
MPOMBIILIEHHOCTH, OXPAaHE NPHUPOIBI.

JleMoHCTpan U

[Toptpetsl: Apuctorens, Teodpacrt, K. Jlunneis, XK. b. Jlamapk, Y. JlapBun,
VY. I'apseiui, I'. Mennens, B. . Bepnanckuii, 1. I1. 11aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTHH C JpYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTEeMBbI U MX U3YYEHHUE

JKuBble cuCTEMBI Kak mpeaMer u3ydeHus Ouosoruu. CBOICTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh W ILEIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTh, CaMOOpTraHU3ALMS,
CaMOBOCITPOM3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyd >KUBBIX CHCTEM: MOJEKYJSIPHbINA, KJIETOYHBIMH,
TKAHEBBIM, OpPraHU3MEHHBIMN, MOMYJIIUMOHHO-BUI0BOM, AKOCUCTEMHBIN
(OuoreoueHoTuueckuii), oOuocdepusiii. Ilpouecchl, NpouCXOadlIME€ B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opma CylecTBOBaHUS
Marepuu. Hayku, n3ydaromme x)uBble CUCTEMBI HA Pa3HBIX YPOBHAX OpPraHU3ALUU.

N3ydenne kuBbIX cucTeM. Meroasl Ouosiorndeckor Hayku. HaOmronenwe,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus. [lonarue o 3aBucuMon u
HE3aBUCUMOW TiepeMeHHOU. IlnanumpoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumnote3a. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIEHKa JOCTOBEPHOCTHU TMOJYyYEHHBIX
pe3yibTaToB. [IpuumHBI UWCKaXkeHUsT PE3yJIbTATOB JKcrepuMmeHrta. llonsarue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabnupl u cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HW», «buosmornueckue
cucteMbl», «CBOWCTBAa KUBOW MaTepun», «YPOBHU OpraHU3ALMNU KUBOU
npuponb», «CTpoeHHE KUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHoB YeJIOBEUECKOro opraHuszmay», «buoreoinenos», «buochepa», «Metobl
W3YUYCHHUS )KUBOM ITPUPOIBI».

O6opynoBanme:  jmabopaTopHoe  OoOOpydOBaHWE IS IMPOBEACHUS
HaAOJII0ICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHUE pA3IUYHBIX METOAOB MpH
W3YUYEHHH JKUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpyKTypHO-QYHKIMOHAIbHAs eAWHUIA XKuBoro. HMcropus
oTkpbITuA KieTku. Paboter P. I'yka, A. Jleenryka. Knerounas teopus (T. IlIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHOH KJICTOYHOU
TEOPUHU.

MeTonbl  MOJIEKYJSIDHOM M KJIETOYHOW  OMOJIOTMM:  MHUKPOCKOMUS,
xpomatorpadus, 37meKTpodope3, MeTOJ MEUEHBIX aToMOB, Au(QepeHnnaIbHOe
HeHTpUyTUpOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue @OuUKCUPOBAHHBIX
K1emoK. DIEeKTpoHHasi MUKpockonus. Kougoxanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemok.

JleMoHCcTpanumn

[Toptpersl: P. I'yk, A. JleBenryk, T. [lIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabmuupbl u cxembl: «CBETOBOH MHKPOCKOM, «DIEKTPOHHBI MHKPOCKOID,
«HMcTopust pa3BUTHS METOAOB MUKPOCKOITUIY.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEenapaTbl pacTUTENbHbIX,
KUBOTHBIX U OAKTEPHAITBHBIX KIETOK.

IIpakTuueckas padora «l3yueHne MeETONOB KJIETOYHON OUOIOTUU
(xpomarorpadus, amekrpodope3, audbdepeHuaIbLHOe EeHTPUGYTUPOBaHUE,
[TL1P)».

Tema 4. XumMuueckasi OpraHn3anus KJIeTKH

XUMHYECKHM COCTaB KJIETKH. Makpo-, MUKPO- U YJbTPAMUKPOIJIEMEHTHI.
Boma u €€ ponp Kak pacTBOpPUTENS, PEAreHTa, y4acTHE B CTPYKTyPUPOBaHUU
KJIETKH, TETUIOPETyJsiiuu. MuHepanbHble BEIIECTBA KJICTKH, UX OUOJOTHYECKas
poJib. POJIb KATHOHOB U @aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKU. buosiorndyeckue nonumepsl. benkw.
AMMHOKHCIIOTHBIN cocTaB 0eskoB. CTpyKTypbl OeskoBOi MoJekybl. [lepBuunas
CTpyKTypa Oeika, MenThaHas CBs3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUUYHAS
cTpykTyphl. Jlenatypauus. CsoiictBa OenkoB. Kiaccudukanuss  Genkos.
buonornyeckue pyHkiuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapubl, UCaXapy/ibl, OJIUTOCaXapyuabl U MOJIHCAXAPUIBIL.
OO0mumii TUTaH  CTPOCHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue GyHKIMHN YTIIEBOIOB.

Jlununer. M'aapodunbHO-THAPOGOOHBIE CBOMcTBa. Kitaccudukaiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKUUAN
aunuoB. OO1IMe cBOKWCTBAa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTbh, CIIOCOOHOCTH K
caM03aMbIKaHHUIO, TOTYTPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HyKIEHMHOBBIX KHUCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. [IpaBuno Yapradda. Crpykrypa
JHK — nBoiinas cnupans. MectoHaxoxaeHue u ouonornueckue Gpynkuuu JJHK.
Bunst PHK. ®ynknun PHK B knetke.

Crpoenue moisekynbl AT®. Makpospruueckue cBsizu B Mmosiekyie ATO.
buonorunyeckue ¢pyuknun AT®. BoccTtaHoBIEHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
kietke. [pyeue wykneozuompugocgpamer (HT®). CexBenupoBanue JHK.
Memoowl cenomuxu, mpancKkpunmomuKu, npomeoMuKu.

CtpykTypHass Ouoyiorwsi: OMOXUMHUYECKHE U OMO(DHU3UIECKHE MCCIICIOBAHUS
cocTaBa U IPOCTPAHCTBEHHOM CTPYKTYypbl OHoOMosekyd. Mooeruposanue
CMPYKMYpsl U QYHKYULi OUOMONEKY U UX KOMNIeKco8. KomnvromepHulil ouzaiin u
OpeanuyecKull CuHme3s OUOMONEKYN U UX HENPUPOOHBIX AHAN0208.

JleMoHCcTpanumn

[Toptpetsr: JI. [Tomunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Caurep, C. IIpy3unep.

[narpammbr:  «PacnpeneneHne XUMHAYECKHX 3JEMEHTOB B HEXHUBOU
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOW MPUPOIEY.

Tabnuuel u cxembl: «llepuoguueckass TabavIla XUMUYECKUX JJIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOJb», «BemiectBa B coctaBe OpraHuzmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYNbD, «CTpOeHHE MOJIEKYII
yrieBoaoB», «CTpoeHne MOJIeKyn JHOUAOBY», «HyKIeMHOBBIE KHCIOTBI»,
«Ctpoenue Mmonekyasl ATOy.

OOopynoBaHue: XUMHAYECKAsl MOCyAa U 000pyAOBAHHE.

JlabopaTopHasi padora «O0HapykeHHE OCJIIKOB C TOMOIIbIO KaUeCTBEHHBIX
peaKIUID».

JlaGopaTtopnass  paGora  «JccrmenoBaHWe — HYKJIEHHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PA3JIUYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue nu QyHKIUM KJIETKH

Tumnbl KIETOK: JyKapuoTHueckas W mpokapuotuyeckas. CTpyKTypHO-
byHKIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHue npokapuoTuueckoit kiaeTku. Knerounasi creHka OakTepuil U apxei.
OcoOEHHOCTH CTPOCHHS TEeTepOTpPOHONW U aBTOTPOPHON MPOKAPUOTUIECKUX
KJIETOK. MecTO U poJib MPOKapHuoOT B OMOIIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE AYKapUOTUYECKON KJICTKH.
[Inazmatuueckass wmemOpana (ruazmanemma). CTpykTypa IUIa3MaTUYECKON
MeMOpanbl. TpaHCOPT BELIECTB Yepe3 IIa3MaTUYECKyt0 MeMOpaHy: MacCHUBHBIN
(uddy3us, obneruénnas auddysus), aKTUBHBIN (IIEPBUYHBIMA U BTOPUYHBIN
aKTUBHBIA TpaHcnopT). [lomymponuriaemocts wmemOpanbl. Pabora HaTpuii-
KaJMEeBOro Hacoca. DHJOLMTO3: MUHOLMTO3, paronuTo3. Dk301uTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH pacTeHU, rpuloB.

Hutomna3ma. [{uto3ome. Llutockener. [IBmxenne nuroriazMbl. OpraHOUIbI
wietkn. OmHOMeMOpaHHBICE OPTraHOWIBI KIETKH: HHAOIJIA3MATHYECKas CETh
(BIIC), anmapat T'onbaku, JTU30COMBI, UX CTpoeHHWE M (QyHKIHH. B3aumMocBs3b
OJTHOMEMOpPAHHBIX OPraHoua0B KieTKH. CTpoeHHe TpaHyJSIPHOTO PETUKYIIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. Cunte3 pacTBOpUMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. Imaakuii  (arpaHyJsipHbIA)  SHIOIUIA3MATUYECKUI
petuxynym. CekperopHast pyHkius anmnapata ['onbmku. Moougurkayus d6enkos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvoxcu. TpaHcnopt
BENIECTB B KJIETKE. Bakyonu pacturenbHbIx KieToK. Kiietounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWUJbl  KIJIETKH:  MUTOXOHIPHUH,  IUTACTH]BI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuozenes (K.C. Mepesckosckuti,
JI. Mapaeynuc). Ctpoenrie U (yHKIIMM MUTOXOHJpUN M 1actui. llepBuunele,
BTOPUYHBIE U  CJOXHBIE  IUIACTUAB  (DOTOCHUHTE3UPYIONIMX  DYKAPHOT.
X0pOIIaCcThl, XPOMOILIACTHI, TIEHKOIIACTHI BHICIIMX PACTEHUH.

HememOpanHubie opraHouabl kjieTku CTpoeHue M QPyHKUIUU HEMEMOpPAHHBIX
OpraHOUJI0B KJIETKH. Pubocomsl. IIpomesrxcymounvle Quramenmol.
MuxkpodunameHTsl. Akmunogvle Muxkpoguiamenmol. MBpIIEUHbIE  KIETKH.
Axmunosvie KOMHOHEeHmMbl HeMbluleyHblx Kilemok. MukpoTpy6ouku. Knetounbrit
neHtp. CTpoeHME U JABWKEHHE KIYTUKOB U pecHHYeK. MHUKpOTpyOOUKH
uuTomuiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

SAnpo. OGomnouka siipa, XpOMaTHH, KapuoIja3Ma, SAPBIIKH, UX CTPOSCHUE U
bynkuuu. Snepupiii O0enkoBbI MaTpukc. [IpocTpaHCTBEHHOE pPacHOIOKEHHE
XpOMOCOM B HHTep(azHOM siape. Iyxpomamur u cemepoxpomamun. benxu
XpOMaTWHa — TUCTOHBL. Jlunamuxa s0epHou 000104YKU 6 Mumo3ze. HoepHuvlil
MPAaucnopm.

Kiierounsle BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KieTkm», «CTpoeHme
JKUBOTHOW  KJIETKW», «CTpO€HME  pacTUTEIbHOM  KiIeTKW», «CTpoeHue
MUTOXOHAPUMNY», «Apo», «CTpoeHne NpOKapUOTHUYECKON KIIETKU.

OO6opynoBaHME: CBETOBOM MUKPOCKOIN, MHUKPOIpENnapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGoparopHass pabGora «l3ydyeHue CTpOEHHS KIETOK PA3JIUYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «/3ydeHne cBOWCTB KIETOYHOW MEMOpaHBI.

JlabopaTtopnass padora «JcciaegoBaHue muasmMoin3a W JAEIa3Moju3a B
PACTUTENbHBIX KIIETKaX».

IlpakTnueckass paGora  «l3ydyeHue  JABUKEHUS  LUTOIJIA3Mbl B
PACTUTEINIbHBIX KIIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHie JHEPIHMH B KJIIETKe

AcCUMUIISALNS U TUCCUMWISIIIUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumbsl oomMeHa
BCIIECTB: aBTOTPOGHBIN W TeTepOTpOdHBIA. YUacThe KHUCIOpPOJa B OOMEHHBIX
mpoiieccax. OJHEpPreTuueckoe oOecredeHne KieTku: mnpeBpamnieHue ATO B
OOMeHHbIX Tpoleccax. DepMEeHTATUBHBIN XapakTep peakluuid KIECTOYHOTO
Metabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAaHHU3M JCHCTBUSIL.
Kodepmentsl. Otnuuns pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTOpoB. bemku-
aKTUBATOPbl M OETKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DPEepMEHTATHBHBIX
peakiuii OT pa3IMIHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKHUX BeElIECTB B KieTke. DoTocuHTE3.
AHOKCcueeHHblll U OKcueeHHblll Gomocunme3 y obaxkmepuii. Ceemocobuparoujue
nUSMeHmol U NUCMEHMbl PeaKyuoHHo20 yeumpa. Posb XJIOPOILUIACTOB B IPOLECCE
dotocunteza. CBeToBas u TeMHOBas Gaszbl. Domoodvixanue, Cs., Cs. u CAM-munuor
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusiHMe paznuyHbIX (PakTopoB
Ha CKOpOCTh (poTocuHTe3a. 3HaUeHue (PoTocuHTE3A.

XEMOCHHTES. Pa3noo6pasue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, KeIe300aKTepuu, CepoOAKTEpHUH, BOAOPOIHBIE
OakTepuu. 3HaUYEHUE XEMOCHUHTE3A.

AHa’poOHbIe opraHu3Mbl. Buaer Opoxenus. [IpomykTbl OpoKeHHS W WX
UCIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENH OOJIE3HEH.

AspoOHbIe OPTraHU3MBI. Oransl JHEPreTUYECKOro oOMeHa.
[TogroroButenbHbIM 3Tan. I TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3bI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JbIXaHUE. POIb MUTOXOHIpUH B
npolieccax ouongornyeckoro okucienus. [uknnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaouenma npomonos. Cunmes



ATD: paboma npomonnoiu AT®-cummaszer. llpeumyniecTBa a’poOHOTO MyTH
oOMeHa BeIIecTB nepes aHadpoOHBIM. DPGHEKTHBHOCTh SHEPTETHUECKOTO OOMEHa.

JemoHcTpanuu

[Toptpetsr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxeMbl: «DOTOCHHTE3Y, « JHEPreTHUECKUl 0OMen», «brocunres
oenka», «CTtpoeHue pepMeHTa», «XEeMOCUHTE3.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OPYJIOBAaHHUE I MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTropnass padora «l/3ydyeHue  KATaAIUTUYECKOM  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTajla3bl)y.

JlabopaTtopnasi pabGora «M3ydeHne (HEPMEHTATUBHOTO PACIICTICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHUHTE3a».

JlabopaTopHasi padora «CpaBHeHUE POIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHnass uHGopManus M peaju3anus eé B KieTKe

Peakuun mMarpuyHoro cuHres3a. [IpuHUIKI KOMIUIEMEHTAPHOCTU B PEAKLMIX
MaTpUYHOTO CHHTe3a. Peanm3anms HaciaeACTBEeHHOW MHGOpManun. [ eHeTnuecKui
KoJ, ero cBoWcTtBa. TpaHckpuniusa — MarpuuHblii cuHTe3 PHK. Ilpunumms
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, aHTUIMAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnosusi Ouocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocom B
OonocuHTe3e Oenka.

Coepemennvie npedcmasnenusi o cmpoenuu 2enog. OpraHusanus resoma y
MPOKAapUOT U 3YKapUOT. Peryisiius akTUBHOCTHM I'€HOB Yy NpOKapuoT. I'mmortes3a
onepoHa (d. XKako0, XK. Mano). Moaexynapuvie mexanuszmovl IKCHpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOLIECCOB B KieTKe. KileTouHbIi romeocTas.

Bupycbl — HeksieTouHble ()OPMBI KU3HU U OO0JUTaTHBIC Mapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. Kusnennwlii yuki
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasd, UHmezpasa.

Bupycurie 3a0oneBanus 4enoBeka, )KUBOTHBIX, pactenuit. CIIN]J], COVID-
19, counanbHble U MEAUIIMHCKHAE TPOOIIEMBI.

Buounpopmamuxa: unmeepayus u anaruz oonvuiux maccusos («bigdatay)
CMpPYKMYpHuIX buonocuyeckux oannvix. Hanomexuonoeuu 6 buonoeuu u meouyume.
Ilpoepammupyemoie pynxyuu 6eakos. Cnocodovl 0ocmasKu 1eKapcms.



JlemoHcTpanuu

[Toprpetsr: H. K. Kosbiios, /1. 1. UBanoBCKHA.

Tabmuiel u cxemsl: «buocuaTe3 Oenkay, «I'eHeTHYecKnii Koy, «Bupyce»,
«bakrepuodarmy.

IIpakTuueckas padora «Co3naHrue MOJCIN BUPYCA».

Tema 8. ZKnsHeHHBIH UK KJIETKH

Knerounslii 1muki, ero mnepuonasl u peryisius. Wurepdaza u MuUTO3.
Oco0OeHHOCTH TIpOIecCOB, MpoTeKarmmx B uHTepdase. [loaroroBka KieTku K
nenennto.  [IpecunTeTndyeckuit  (MOCTMUTOTHYECKHH),  CHUHTETHYECKUH U
MOCTCUHTETHYECKUH (MPEMUTOTUYECKUI) IEPUOIbI UHTEP(DA3BI.

Martpuunsiii cuntes JHK — permkanuya. Ilpuamuner perumkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHHTE3, aAHTUNAPAJIIEIBbHOCTD.
Mexanusm pernkanuu JITHK. Xpomocombl. Ctpoenue xpomocoMm. Ternomepsl u
TeromMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUI. JIUTJIOWAHBIA W
raruiouHbeli - HaOOpel  XpomocoM. ['oMonormunsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

Henenue xnetkn — wmuto3. Craguum MHUTO3a U TPOUCXOJIAIINE B HUX
npoueccel. Tunel muto3a. KapuoknHe3 u nuTokuHe3. buosiornueckoe 3HaueHue
MHUTO3a.

Perynsuusa MUTOTHYECKOrO IMKIA KIeTKW. I[IporpamMmmupyemas KieToyHas
rubesp — anomnros.

Knerounoe sapo, XpoMocombl, (DYHKIIMOHANbHAs TE€HOMHUKA. Mexauusmol
nponugepayuu, oupgepenyuposxu, cmapenus u euberu xiemox. «l{ugposas
K1emKka» — Ououngopmamuyeckue Mmooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JlemoHcTpanuu

Tabnuupl U cxembl: «OKU3HEHHBIM MUK KIETKW», «Mutos», «CTpoeHue
xpomocomy, «Pemnukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEUIKA JIyKay.

JlaGoparopnass  paGora  «l3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpENapaTax».

JlabopaTopHnasi pabora «HaOntoeHre MUTO3a B KJIETKaX KOHYMKA KOpEIKa
JyKa (Ha TOTOBBIX MUKPOIIPENAPATAX ).

Tema 9. Crpoenue u GyHKIMHM OPraHM3MOB

buonornueckoe pa3zHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAQJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcOoOCHHOCTH  CTPOEHHUS U  JKU3HENCATENHHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPHUOBbI, OJHOKJIETOUYHBIE
BOJIOPOCIIH, APYTHUE NPOTUCTHI. KOTOHUAIBHBIE OPTAHU3MBI.



B3anMoOCBs3p 4YacTel MHOTOKJIETOYHOTO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eIMHoe 1enoe. ['omeocras.

Txkanu pacrenuil. TuIbl pacTUTENbHBIX TKaHEW: oOpa3oBaTebHas,
MOKPOBHAs, MPOBOJAIIASA, OCHOBHAs, MexaHudeckas. OCOOEHHOCTH CTpPOECHMUS,
(GyHKLIMN U paclofiOKEHUs] TKAHEH B OpraHax pacTEHUU.

TkaHM JKMBOTHBIX M YEJIOBEKA. THIBI XKUBOTHBIX TKaHEW: DIIUTEIWAJIIbHAS,
COCJIMHUTENbHASA, MblllIeyHasi, HepBHas. OCOOEHHOCTH CTpPOEHHUs, (DYHKUHMA U
PACIIOJIOKEHMS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE M T'€HEpaTUBHBIE OpraHbl pacteHuil. OpraHel U
CUCTEMBbI OPTraHOB KUBOTHBIX U 4esioBeKa. OyHKIMU OPraHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHblii M BHyTpeHHHU ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBmkeHne  opraHu3MoB.  JIBHJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTHKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONMU3MBl M HACTHM. JIBM)KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
Mblle4yHas cuctema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

IIutanne opranuszmoB. IlormomeHue BOABI, YIJIEKMCIOrO Ta3a W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMU. lIuranue kuMBOTHBIX. BHyTpumnosocTHOE U
BHYTPUKIIETOYHOE NUIIEBApeHUE. [IuTaHWe MO3BOHOYHBIX MXUBOTHBIX. OTHENBI
NUIIEBAPUTENBHOrO TpakTa. lIumeBapurenbHble keneswl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuit. J{pixanue >kuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIeTKU. KoxkHoe abixaHue. JlpIXxaTeabHasi MIOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. JpIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIOLMOHHOE  YCIIO)KHEHHE CTPOEHMS JIETKMX IMO3BOHOYHBIX JKUBOTHBIX.
JlpixarenbHas cucTeMa 4eloBeKa. MeXaHW3M BEHTWIALMHU JIETKUX Yy NTUL U
MieKkonuTaromux. Perymsus apixanus. JprxarenbHbie 00bEMBI.

TpaHcnopTr BeELIECTB Y OpPraHU3MOB. TpaHCIIOPTHBIE CUCTEMbI PACTECHUM.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOoCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTtemMa IO3BOHOYHBIX JKMBOTHBIX U d4enoBeka. Cepaue,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyrum KpoBooOpamieHusi. IBOJIIOIHMOHHbBIE
YCIIO)KHEHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI IMO3BOHOUYHBIX *UBOTHBIX. PaboTta
cepAua U €€ peryJssusl.

Brinenenue y opranusmoB. Beigenenue y pacteHuil. Bwinenenue y
KUBOTHBIX. CoKparutenbHble Bakyonau. Opransl BblaeneHus. PuibTpanus,
CeKpelys U 00paTHOE BCachlBaHHE KaK MEXaHM3Mbl pabOThl OPraHOB BbIJECIICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM M BBIACIMUTENBHON cucTeMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHne u (pyHKIUMOHHpPOBAHUE
Hedpona. OOpa3zoBaHNe MOYH Y YEJIOBEKa.

3ammTa y OpPraHU3MOB. 3allliTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuii M UUCTHI MPOCTEHIIMUX. 3alUTa y MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. Cpeacrsa macCUBHOM M XUMHAYECKOM 3a1UThl. DUTOHIUBI.

3amura 'y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3ammTa opranu3zMa ot Ooje3Heil. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOPaIbHBIA WUMMYHUTET. Bpoxa¢HHBI W NTPUOOPETEHHBIN crenmupuIecKuid
UMMYHHUTET. Teopusi KIOHAIbHO-celeKTUBHOro ummyHnurera (I1. Opmmux, ©. M.
bepuer, C. Tonerara). BocnaniurenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00J€BaHUM.

Pasgpaxkxumocts ¥ peryisiuus y  opraHusmoB. Pazgpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PaszgpaxumocTts u  peryisimus y
pacteHuil. PocToBbIe BelecTBa U X 3HAYEHUE.

HepBHas cucremMa u peduekTopHas peryjsiuus y >KUBOTHbIX. HepBHas
CUCTEMA M €€ OTHEIbl. JBOJIOLUOHHOE YCIIOKHEHNE CTPOEHUsI HEPBHOM CUCTEMBI
y KUBOTHBIX. OT/AEIBl TOJOBHOTO MO3ra MO3BOHOYHBIX JKHBOTHBIX. Peduiekc u
pednexropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymMopanpHas perymnsauus U 3HAOKPUHHAA CUCTEMA JKUBOTHBIX U YEJIOBEKa.
JKene3pl HHOOKPUHHOW CUCTEMBI M HX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3auMoCBsi3b HEpBHOM M SHIOKPUHHOM cucTeM. [unortanmamo-runodusapHas
cUCTEMA.

JlemoHcTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJOPOCIH», «MHOTOKIETOYHBIE
Bojopocnn», «bakrepun», «llpocrelimue», «Opranbl HBETKOBBIX PACTECHUI,
«CucteMbl OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIx», «TkaHu pacrenuil», «KopueBbie cuctembr», «CTpoeHue ctediisy,
«CTpoeHHE JHCTOBOM IUIACTUHKW», «TKaHM KUBOTHBIX», «CKEIET 4YeIOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMAaY, «HepBHass  cucremay, «Koxay, «MplllieuHass ~ CUCTEMay,
«BpigenurenbHas CcUCTEMa», «DHAOKpPHUHHAs cucTeMa», «CTPOEHHE MBI,
«Ammynuter»,  «KuimieunomnosioctHeie», «CxeMa  TUTaHUA  PACTEHUI»,

«KpoBeHOCHBIE CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHue 1uiaHapun», «BHyTpeHHee cTpoeHHe N0KJeBoro uepss», «HepBHas
cuctema peio», «HepBHas cucrema ssrymkm», «HepBHas — cucrtema
npecMbikaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrema
MieKonuTaomux», «HepBHas cuctema yenoBekay, «Pediexcy.



OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOINpENnapaThl OJHOKIETOUYHBIX
OpraHW3MOB, MUKpOIIpENapaTbl TKAHEH, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXHUX, KUBBIE SK3EMIUISIPhl KOMHATHBIX pacTeHUi, repbapuu
pacTeHMil pa3HbIX OTJAECJIOB, BIIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opy0BaHuE JJIs1 JEMOHCTPALIMH IOYBEHHOTO ¥ BO3YIIHOIO MUTAHUS PACTEHUH,
pacuierieHus KpaxMajia 1 OeJIKOB 1oJ1 JeHCTBUEM (PEPMEHTOB, 00OPYAOBAHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma
JbIXaTeJIbHBIX JBUKEHUI, MOJIEIIM TOJIOBHOTO MO3Tra Pa3iNYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHrue TKaHEH pacCTCHUIN».

JlaGopaTopHasi pabora «/3yueHrue TKaHEN KUBOTHBIX).

JlabopaTopHnasi padora «3yueHre opraHoB IIBETKOBOI'O PACTEHHUS.

Tema 10. PazmHokeHue 1 pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUS OpraHU3MOB: Oecronoe (BKJIIOYas BEreTaTUBHOE) U
nojsioBoe. Buael  Oecrnonoro  pa3MHOMXEHHUS:  IOYKOBaHUE,  CHOPYJSLuS,
(parMeHTanus, KIOHUPOBAHUE.

ITonoBoe paszmHokeHue. IlojoBble KIIETKH, WM rametrsl. Meio3. Craauu
Meiio3a. [ToBenenne xpomocom B Meito3e. Kpoccunrosep. buosornyeckuii CMbICI
M€Ho3a M IIOJOBOTO Tporecca. Meno3 u €ro MeCTO B JKM3HEHHOM IMKJIE
OpraHU3MOB.

IIpenzapoasiiieBoe pazsutue. ['amerorenes y xKuBOTHBIX. [1010BbIE XKele3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CniepmaTtoreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmiogoTBOpeHHe U SMOPUOHAILHOE pPa3BUTHE JKUBOTHBIX. CrocoOBI
OILTOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBuayaibHOE pa3BUTHE OPTraHU3MOB (OHTOT€HE3). DMOPHUOJIOTHSI — HayKa
O Pa3BUTUHU OPTaHU3MOB. Mopghozenez — 00Ha U3 2naguvix npoodIem IMOPUOTIOSUL.
Konyenyuss mopgocenos u mooderu mopghoeenesa. Ctaguum >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenuwe. Tumbsl  apoOieHus.
Jlemepmunupoeannoe u Hedepmunuposanmnoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUST MIIEKOMMTAIOIIUX. 3apOJBIINICBhIE JIUCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIUSIHUE YacTel pa3BUBAIONIIETOCS 3apojbliia (dMOpPHOHANbHAS WHIYKIINS).
Jakjagka IUIaHA CTPOCHUS KUBOTHOIO Kak pPeE3yibTaT HEPaAPXUUECKUX
B3aMMOJICUCTBUI TE€HOB. BiusHue Ha 5>MOpHOHANIBHOE pa3BUTHE PaA3IUYHBIX
(haKTOpPOB OKPYKAIOIIEH CPEIIbI.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHBIM mepuoj. Ilpsmoe u
HenpsiMmoe pas3BuTue. PaszBute ¢ wMetamopdo3oM y OECIO3BOHOYHBIX U
MO3BOHOYHBIX >KMBOTHBIX. bHOJOrMyeckoe 3HAYEHHE NPSIMOrO0 M HEMPSIMOTo



pa3BUTHS, UX PACIPOCTPAHEHUE B MNpupojie. Tumbl pocra KUBOTHBIX. DakTOpHI
PETYISIUU POCTA JKUBOTHBIX M 4esoBeka. CTaanu moCcTIMOPHOHAIIBHOTO Pa3BUTHUS
y ’KMBOTHBIX U 4esioBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHre U CMepTh Kak
OHMOJIOTHYECKHE MTPOIIECCHI.

Pa3smHoxxenne u pasButue pacteHui. ['ametodur m cnopodur. Meiio3 B
KU3HEHHOM IuKie pacteHuid. (OOpazoBaHue cCHoop B IMpolecce Menosa.
['amerorene3 y pacreHud. OIJIONOTBOPEHHE W Pa3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BoiiHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHui. OOpa3oBaHue U
pa3BUTUE CEMEHU.

MexaHn3MBbl pEryIsUA OHTOI€HE3A Y PACTEHUM U )KUBOTHBIX.

JlemoHcTpanuu

IToptpetsi: C. I'. HaBamwun, X. [lIneman.

Tabmuiel u cxembl: «BereratuBHOe pasMmHOXKeHHE», «THIBI Oecronoro
pa3sMHOXKEHUD», «Pa3MHOKEHME XJIAMHJOMOHANb», «Pa3MHOMXEHHE SBIJICHBI»,
«PasMHO)keHue ruapsy, «Menos», «XpoMocoMmbdy, «l'ameroreHesy», «CTpoeHue
AUIEKIIETKU U crepMmaro3oujia», «OCHOBHBIE CTaauu OHTOreHezay, «lIpsmoe u
HenpsiMoe pasBuTue», «Pa3zButme wmaiickoro xyka», «Pa3Butue capaHumny,
«Pa3zBuTue nATymku», «JIBOiHOE OIJIONOTBOPEHHE Yy ILIBETKOBBIX PACTEHUN»,
«CTpoeHue ceMsiH OJIHOJOJIbHBIX M JBYJOJIBHBIX pACTEeHUN», «KW3HEHHBIN ITUKII
MOPCKOM  KamycTb», <«OKW3HEHHBIM 1IUKI MXa», <« KHU3HEHHBIM  IUKII
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBDY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpOMNpenaparsl SHIEKIETOK U
CIIEpMATO30U10B, MOAENb «L{UKI pa3BUTHS JIATYIIKW.

JlabopaTopHasi padora «/3yueHne cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOITpENapaTax».

IIpakTuuyeckass padora «BplsiBlieHME NOPU3HAKOB CXOACTBA 3apOJbIIIECH
ITO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CrpoeHHEe OpraHoB pPa3MHOKEHHUS BBICHINX
pacTeHUN».

Tema 11. I'eHeTuka — Hayka O HaCJeJACTBEHHOCTH M W3MEHYHUBOCTH
OPraHu3MoB

Hcropust CTaHOBJICHUS ¥ pPa3BUTHS TEHETUKM Kak Haykud. PaGoter I
Menpens, I'. ne @pusa, T. Moprana. Posb 0T€UeCTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Pa6otel H. K. KonsiioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHbBIEC TEHETUYECKUE MOHSITUSL U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, aJbTCPHATUBHBIE IPU3HAKU, JOMUHAHTHBIA W PELECCUBHBIN
MpU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YUCTAsl JIMHUS, TUOPUJIBI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJBl ~ T€HETUKU:  TUOPUIOJOTHYECKUM,  IUTOJIOTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JemoHcTpanuu

[Toptpetsl: I'. Menaens, I'. ne ®@pus, T. Mopran, H. K. Konsros, H. 1.
BasuwiioB, A. H. benoszepckuii, I'. JI. Kapnieuenko, 0. A. ®unmunuenko, H. B.
Tumodees-PecoBckuii.

Tabnunel 1 cxembl: «MeToJIbl TeHETUKIY, «CXEeMbl CKPEIIMBAHUS.

JlaGopaTtopHasi pabGora «J/Ipo3oduna Kak OOBEKT TI'€HETHYECCKHUX

HUCCIIETOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akoH

eAMHO00pa3ust THOPUIOB MepBOro mokojeHus. [IpaBuino qomuHMpoBanwus. Bropoi
3aKOH MeHaens — 3aKOH pacuieIuieHus IPU3HAKoB. LluTonornueckue OCHOBBI
MOHOTMOPHUIHOTO CKpeluBanus. [ unoresa 4ucToThl raMmer.

AHanmsupytouiee ckpemmBanue. [[poMeKyTOUHbIA XapaKkTep HAcJIEeIOBaHMUS.
Pacmeruienre npu3HaKoB MIPU HEMTOJIHOM JOMUHUPOBAHHH.

JurubpuaHoe ckpemuBanue. Tpetuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HAcJlelOBaHMUs ~ TpU3HAKoB.  lluTomornueckwe  OCHOBBI  JTUTHOPUIHOTO
CKpEILBaHUS.

CuennienHoe HaclienoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJIEOBAaHUE T'€HOB, HAPYIUICHHE CLEIUICHHS MEXAY Ie€HaMH. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

['eHeTuka mojga. XpoOMOCOMHBIM MEXaHU3M OIMpPEAENICHUs Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TeTepOramMeTHbId I0J. |'eHeTnueckas
CTPYKTYypa MOJOBBIX XpoMocoM. HacnenoBanue Npu3HaKkoB, CLENJIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [ineoTponust — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM aiuienu3M. B3auMonencTBue HeauleNbHbIX T'€HOB.
KomnnementapHocTs. Onuctas. [Tonumepus.

I'eHeTyeCcKUl KOHTPOJIb PA3BUTHs PACTCHUM, JKUBOTHBIX U YEJIOBEKA, a
TAaK)K€ (PU3MOIIOTMYECKUX TMPOLECCOB, MOBEACHHS M KOTHUTHUBHBIX (DYHKIIMIA.
['eneTnueckre MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO35UH
— MapasuT» U «XO35UH — MHKPOOHMOM». ['eHeTnyeckue acmeKThl KOHTPOJS H
U3MEHEHUS HaclIeJICTBEHHON MH(POpPMAIIUU B IOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JleMoHCcTpanumn

IToprpersl: I'. Mennens, T. Mopras.

Tabmuub! u cxemsl: «llepBrlil 1 BTOpoil 3akoHbI Menaens», « Tpetuit 3akoH
MeHnnens», «AHanu3upymrouniee CcKpelmuBaHue», «HemomHoe aOMUHUpPOBaHHEY,
«CueruieHHOe Hacle/loBaHWe MPU3HAKOB Yy Jpo30duibl»y, «l'eHeThka mosay,



«Kapuotun denoseka», «Kapuorun npozodunbr», «Kapuotun nTuiibn,
«MHOXeCTBEHHBIN ajlJIeanu3M», «B3auMoaecTBUE TEHOB)).

O6opynoBanue: MoOJAENb Ui JIEMOHCTpPAIMUd 3aKOHOB €IMHOOOpa3us
ruOpu70OB TIEPBOTO TMOKOJICHMS] W pAaclICIUICEHUs MPU3HAKOB, MOJENIb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMOTO HAcCJEJOBAHUS MNPU3HAKOB, MOJECNb JJIs
JIEMOHCTPAllUM CILEIJICHHOTO HACJEIOBaHUs IMPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «J[po3odumnay.

IIpakTuyeckas padora «/3ydyeHwe pe3yabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUA y APO30(DUITBD».

IIpakTnueckas  paGora  «l3yueHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUs y APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumoneiictBue reHotuna u cpeabl npu  GopMHpoBaHUM (DEHOTHUTIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHbIE NMPU3HAKUA. Buabl
M3MEHUYMBOCTH: HEHACJICACTBEHHAA U HACIEICTBEHHAS.

Monmudukannonnass W3MEHUYMBOCTh. Ponb cpeasl B (popmMupoBaHUU
MOIU(PUKAIIMOHHON M3MeHYnBOCTH. Hopma peakiuu mpusHaka. BapuarmoHHbIN
pan u BapuarmoHHas kpuBas (B. Moranncen). CpoiicTBa MOau(UKAITMOHHOM
U3MEHYHUBOCTH.

['eHOTMIIMYECKAsT N3MEHUYNBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bupl reHOTUNTMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTallMOHHAS.

KomOnHaTuBHasT M3MEHYMBOCTh. Mei03 W IMOJOBOM MpOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TeHEeTHYECKOT0 pa3HOOOpa3us B Mpejiesiax OJJHOTO BUA.

MyTanmonHass HM3MEHYMBOCTh. BHIbl MyTalnuili: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W  HHAYUUPOBAHHBbIE MyTalMW. SaepHble U
nuToriazMaTuyeckue Myrtauuu. CoMaTUYeCKUE W MOJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUs MyTalui. MyTareHbl M HX BIHWSHUE Ha OPraHU3MBl.
3aKOHOMEPHOCTH MYTAIlMOHHOTO Tpolecca. 3aKOH TOMOJIOTUYECKHUX PSJIOB B
HaciencTBeHHo u3MeHunBocty (H.M. BaBuioB). BHesnepHass M3MEHUMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U JINUSEHOMUKA, POJb ONUSEHEMUYECKUX Gakmopos 6
HAC1e008aHUU U USMEHUUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOS.

JleMoHCcTpanumn

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmubr w  cxembl: «Buapl u3MeHumBoCcTHY, «MoaudukamoHHas
U3MCHYHUBOCTHY, «KombOuHaTHBHAS W3MCHYHUBOCTHY, «Meio3s,
«OmnonoTBopeHuey, «I 'eHeTnyeckue 3a00IeBaHus YeI0BeKay, « Bumbl myTamuii».



OOopynoBaHue: XKUBbIE U TepOapHbIE IK3EMIULSIPbl KOMHATHBIX PAacTeHH,
pucyHku (dpoTtorpadum) )KUBOTHBIX C PA3TUIHBIMUA BHIAMHA U3MEHINBOCTH.

JlabopaTopHnasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJAU(PUKAIIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapuanMoOHHOTO psAla u
BAPUALIMOHHON KPUBOW».

IIpakTuyeckas padora «Myrtauuu y apo3opuiasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuKa YesiOBeKa

Kapuorun uenoBeka. MexayHapoaHas IporpamMma HMCCIEIOBaHUS TE€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETUKM  YEJIOBEKAa:  IEHEaJOTMYECKUU,
OJIM3HELIOBBIN, UTOT€HETUYECKHU, MOMYJIALMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEIEIICHUE TE€HOTHUIIA:
ITIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIE C MOMOIIBIO
[T[[P-ananu3a. HacnenctBenHble 3a001eBaHus YeloBeKa. | eHHbIE U XpPOMOCOMHbBIE
Oone3Hu 4yenoBeka. bolie3HW ¢ HACIEACTBEHHOM MpPeapacioyioKeHHOCTHIO.
3HaYeHUE MEAMIIMHCKON T'€HETUKHU B MPEIOTBPAILCHUN U JICYEHUU T'€HETUYECKUX
3a0oyieBaHUI uyesoBeKka. MeauKo-TeHeTUYeCKoe KOHCYJbThupoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «TE€HETHYECKOTO Tpy3a». JTUUYECKUE ACHEKThl UCCIEAOBAaHUN B
00J1aCTH peJaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckre (QakTopbl MOBBINIEHHONW YYBCTBUTEIBHOCTH YENOBEKAa K
(bU3UYECKOMY U XMMUYECKOMY 3arpsi3HEHHUIO OKpY»Katolei cpesnl. ['eneTnueckas
MPEIPACIIONIOKEHHOCTD YEJIOBEKA K MAaTOJIOTUSIM.

JlemoHcTpanuu

Tabnuubl u cxembl: «Kapuotun uvenoBeka», «MeTolbl U3yUeHUS] TE€HETUKHU
yesoBekay, «I'eHeTuYeckue 3a00JIeBaHUS YETTOBEKaY.

IIpakTnueckas padora «CocTaBleHHE U AaHAIN3 POJIOCIOBHOMN.

Tema 15. Cenexkuusi OpranusMoB

JlomecTukanusa W CEJIEKUUs. 3apOXKICHUE CEIEKIMU W JOMECTUKALUU.
Yuenue H. W. BaunmoBa o IleHTpax mnOpouCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHuil. Poip ceneknuu B CO3JaHUM COPTOB PACTEHUM U MOPOJ
*KuBOTHbIX. CopT, mopoaa, ImTaMM. 3aKOH TOMOJOTMYECKUX PSIJOB B
HaciaeAcTBeHHOM wm3MeHumBoctTd H. WM. BaBunoBa, ero 3HadeHue id
CEJICKITMOHHOM PabOTHI.

Metoasl ceneKIuoHHON paboThl. MCKyCCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUYAJIbHBIN. OTtansl KOMOMHAIIMOHHON CCJICKIIUU. HUcneiTranue
MpOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C MOMOIIBIO OLEHKHU
dbeHnoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ ToMoIIsio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboThl.
PannaninOHHBIN M XUMUAYECKAN MYyTareHe3 Kak UCTOYHUK MYTAlMN y KyJIbTYyPHBIX



dbopm opranu3zmMoB. HMcmosib30BaHME TE€HOMHOTO PEIAKTUPOBAHUS M METOOB
pexomOuHaHTHBIX JIHK 11t momydeHnst iCX0AHOTO MaTepuaia Jijisi CEeKIUU.

[Tonyuenue MOJIUIIIIONIOB. BnyTtpusunosas rUOpUIU3aIINS.
bnuskopoAcTBeHHOE — CKpelnMBaHue, wid  UHOpuauHr.  HepojcTtBenHoe
CKpellluBaHue, Wik ayTopuauur. ['erepo3uc u ero mnpuuuHbl. McnonwszoBaHue
rerepo3uca B cenekiuu. OtganéHHas rudbpunuszauus. [Ipeononenune Oecmionus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CENEKIUNA PACTEHUH U )KUBOTHBIX. «3€1€Has
DEBONIOYUL).

CoxpaHeHue ¥ U3y4YeHUE N'€HETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHHI U
UX JUKUX pOAMYENd U1 CO3JaHUs  HOBBIX COPTOB UM THOpPUJIOB
CEIbCKOXO3AMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYECKUMU PeCcypPCam CenlbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yesax YAYUUeHUs CYUeCmeyiomux U co30anus HO8blX NOpPooO, TUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aAHUI,
nepeodosuvix uoeti U nepcneKmueHbIX MexHoI02UlL.

JlemoHcTpanuu

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykwsanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl u cxemsbl: «LleHTpBI TPOUCXOXKIEHNUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKHUX PSJAOB B HACIEACTBEHHOW H3MEHUYHMBOCTHY,
«Metonpl cenexkuumny, «Otnanéunas rudpuausamnusy, «MyTtaresesy.

JlabopaTopHnasi padora «/3yueHue coOpTOB KyJIbTYypHBIX PACTEHUN U TOPOJT
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOAOB CEICKIIUU PACTEHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHHI».

Ikckypcusi «OCHOBHbIE METOJBl U JOCTHXKEHHS CEJIEKIMU PACTeHUN U
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIHIO, MIJIEMEHHYO bepmy,
COPTOUCTIBITATEIbHBIM YYaCTOK, B TEIUIMYHOE XO34WCTBO, B J1IAOOPATOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

Tema 16. BuorexHo/10TMs U CHHTETHYECKAsA OMOJIOTUS

OOBEKTHI, HCMOJIb3yeMble B OHWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBbI, ux XapaKTepUCTHKA. TpaguunonHas
OMOTEXHOJIOTUS:  XJIeOOMeUeHne, TMOJYyYeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOAenue. Mukpoouonoruueckuii cuntre3. OOBEKTbI MHUKPOOMOIOTHYECKHUX
TexHosiorui. [IpousBoacTBO Oefika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH U MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHHUSI TEHOMOB C LEJIbIO MMOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIepKalllUX HE BCTPEUAIOIIHUECs B IPUPOI€ OMOCUHTETUUECKUE Ty TH.



Kierounas unxkeHepus. MeTonbl KyJIbTypbl KIETOK M TKAaHEW PACTEHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas TruOpuau3auss W  COMATHYECKUN
smOpuorene3. lMcmnonp30BaHWe TaruIOWIOB B CEJIEKIUMU pacTeHui. [lonyuenue
MOHOKNIOHAIbHBIX anmumein. Hcnonvszosanue MOHOKIOHAIbHBIX U NOAUKTOHATbHBIX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
AWLEKIETOK U KIIOHUPOBAHHUE XMUBOTHBIX. METO TpPaHCIIAHTALUM AIEp KIETOK.
Texnonoeuu 0300po8eHus, KYJTbMUGUpPO8aAHUs U  MUKDOKIOHATLHO20
DA3MHONCEHUS CEIbCKOXO3AUCMBEHHBIX KVIbIYP.

XpOMOCOMHasi W Te€HHasg HWHXeHepus. VCKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pexkomOuHaHTHBIX JIHK. Co30anue mpanceennvix opeanuzmos.
JlocTmkeHnss W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHYKEHEPHH.
DKOJIOTHYECKHUEe U ITUYECKUE IPOOIeMbl T€HHOW WHKEHEPHUH.

Menuuuackue 6norexnonorun. [loctrenHomHas nudpopas meaumnuHa. [T1P-
JTUArHoCTUKa. MeTaOoJOMHBIN aHaldu3, TEHOLUEHTPUYECKUH aHajau3 MpoTeoMa
YeJIoBEKa ISl OLEHKM COCTOSIHHS €ro 310poBbs. VICIOJIB30BaHHME CTBOJIOBBIX
kieTtok. TapretHas Ttepanus paka. 3D-Omoumkenepus minsg  pa3pabOTKU
(GyHIaMEHTaJIbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTHH, CO3/1aHusl KOMILJIEKCHBIX
TKaHEeW COYeTaHHWEM TEXHOJIOTUM TPEXMEPHOro OUONMPHUHTHHIA U ckaddoaauHra
JUISL PELLIEHUS 3a/1a4 [IEPCOHAIN3UPOBAHHON MEULIMHBI.

CoznaHue BEKTOPHBIX BAaKIMH C LEJbI0 OOecredyeHuss KOMOWHHUPOBAHHOM
3amuThl 0T BO3Oyauteneir OPBU, ycTaHOBIEHHE MOJEKYJSIPHBIX MEXaHU3MOB
dbynkmuonuposanusi PHK-comepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCcTpanumn

Tabnuupl n cxemsl: «Mcnoab30BaHEe MUKPOOPTAHU3MOB B IPOMBIILIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I'eHHas HHKEeHEpUs».

JlabopaTtopHnasi pa6ora «l3ydeHne o0bEKTOB OMOTEXHOIOT .

IIpakTnueckas padora «IlomyyeHne MOJIOUYHOKUCIBIX TPOLYKTOBY.

IKeKypeusi  «bHOTEXHONOrMA — BaXHEWIIass IPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOICTBO)Y.

Tema 17. UuHOBanMOHHAs OHOJIOTHS.

buorexHomorust — HauOolsiee pa3BUTas OTPacib WHHOBALIMOHHON OMOJIOTHH.
Uctopust otkpeitus Moisiekysibl [IHK. Ponp OenkoB B HyKIEONPOTEHIHBIX
KOMILIeKcax. MaTtpuunsle peakiuu. CTpoeHue Ipo- U IYKapUOTHYECKHUX KIIETOK,
WX CXOJICTBO W pasnuuue. ['eHeTmdyeckuid anmapar mpo- u 3ykapuoT. Hauboiee
3HauMMble  O0OBeKThl  OuorexHosoruu.  Comaruueckas  TruOpuUAM3AIUSL.
[IpoTommact. XpoMocoMHasi HHKEHEpHUS. MeTOApl KIETOYHOM WHKEHEPHH.
Tpancrenes. Pectpukrassl. JInrassl. TpaHCcreHHbIE OpTaHU3MBI.



BelpammBanue pacteHud B npoOupkax. IlpenmymiectBa ©  3HAY€HUE
MUKPOKJIOHAJIBHOTO  pa3sMHOkeHHs. KioHupoBanme  OECHO3BOHOYHBIX U
II03BOHOYHBIX JKMBOTHBIX. TpaHciutanTanus. MiMiuranranus.

NMMmyHUTET. AHTUTENA U AaHTUTCHBI.

['ennas unxeHepus. buorexHosorus Ha ciyx0e y monei. buorexnonorus B
meaunuHe. W3rotoBineHHMe aHTHOMOTHKOB, BAKIUH OHOTEXHOJIOTHYECKUMU
METOaMHU: CyObEAMHUYHbBIE BAKIIMHBI, TOJIMBAKLIUHBI.

JlemoHCTpanus n300pa3uTeIbHBIX TOCOOMIA:

— TalauI] ¢ U300paKeHHEM COCTaBa KPOBHU, XPOMOCOMHOI'O Ha0opa YelioBeKa,
HACJIeICTBEHHBIX 3a00JI€BaHUN YENIOBEKa, CXEM HacCJeJ0Ba"HUS MPU3HAKOB MpU
MOHO- WM JAWTHOPUIHOM CKpPEIIMBAHUAX, SApa pPacCTU TEIbHON KIETKH, €ro
KapUOTHUIIA, CTPOCHHUS MPOKAPUOTUYECKON KIET KM, CEJIEKIIMOHHBIX paboT 1o
BBIBEJICHUIO HOBBIX COPTOB PACTEHUH U IO POJI )KUBOTHBIX;

— tabmuisl «Ilonyyenne pekomOunanTHbIX kiieTok o C. Koeny u I'. boiiepy»;
— moaenu gpparmenta monekyiisl JTHK;

— MyJsDKeH opraHoB pacrteHuid (Tuioga Tomara, KIIyOHS  KapTodes,
KOPHEIUIOJO0B pearca, MOPKOBH H JIp.);

— KHUT O TPAHCTE€HHBIX PACTCHHSX U KUBOTHBIX, ITOATOTOBJICHHON yYalIUMUCS
rasersl «TpaHCreHHble pacTeHUA IPUXOAAT B HALLY KU3HbBY.

[Ipaktuueckue padoTbl: Ne 7 — «lIunieBsie MPOAYKTHI U 30POBbE YETOBEKAY.

— moaenu gparmenta mosekynsl JJHK, monenu ypoBHel ynmakoBKH MOJIEKYJIbI
JAHK u3 nenormiacra v miHypoOB WM APYTUX MNOAPYYHBIX MAaTEPUAIIOB.
[Ipaktuueckue padoThl: Ne 1 — «CtpoeHue OakTepuaIbHOM, PaCTUTENHLHON U
AKUBOTHOU KIIETOK», No 2 — «/3yueHne IpoxKKEBBIX KIETOK.



11 KIIACC

Tema 1. 3apoxaeHue W pa3BUTHE 3BOJIOHUOHHBIX NpPeICTABJICHUN B
onosioruu

OpomonmonHass teopust Y. JlapBuna. Ilpeanochuiki BO3HUKHOBEHUSA
napBuHu3Ma. JKu3Hb U Hay4dHas aedaTenbHocTh Y. JlapBuHa.

JBrkyiye cuiibl 3BorounH BUAO0B 110 Y. JlapBuHy (BbICOKast HHTEHCUBHOCTD
Pa3MHOXKEHHUsI OpPraHU3MOB, HACJEJCTBEHHas HM3MEHYUBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cuntetnyeckoir Teopun HBomtounu (CTD). HeltpanpHas
teopust dBoitouuu. CoBpeMeHHas OJBOJIOIMOHHAS  OwWojorusa. 3HAYCHUE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JemoHcTpanuu

[Toptpertsr: Apuctorens, K. JIuanen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Krosee, Y. lapsun, C. C. UerBepukos, U. 1. IlImansraysen, [Ix. Xongenn, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoil mpuponbl (mo K. Jlunuero)y,
«Jlectnuna sxkuBbIX cymectB (mo Jlamapky)», «Mexanusm GopmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHud ©u XKUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapmipyTa mytemectus Y. Jlapsunay, «Haxonku Y. [lapsunay, «Dopmbr 60ps0bI
3a cymectBoBanue», «llopoasl romy6ei», «MHOrooOpasue KyiabTypHBIX (opM
KarmycTbl», «[1opopl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BUJIOB
(mo Y. [apBuny)», «Cxema COOTHOLIEHUSI JBWXKYIIMX CHUJI HBOJIOLUN,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPHUH IBOJIFOLIUNY.

Tema 2. MUKPO3BOJTIOLINS U €€ Pe3yJIbTaThl

[Tonmynsiuusa Kak 37€MEHTapHasl equHULA 3BONMIOUUA. COBPEMEHHBIE METObI
OLICHKM TEHETUYECKOro pa3HOOOpa3usi M CTPYKTyphl mnonynsnuil. M3menenue
reHopoHa TOMyJSAIMKU KAaK DJIEMEHTApHOE SBOJIOIMOHHOE SBJICHUE. 3aKOH
reHetruueckoro paBHosecus Jx. Xapau, B. Baitn6epra.

DOnemeHTapHble (HAKTOPHI (IBMIKYIIME CHUJIBI) HBOJIONUU. MyTalnOHHBIHA
npouecc. KomOuHaTuBHas wu3MeHuuBOCTh. Jlpeld reHOB — ciydaiiHbie
HEHaIpaBJeHHblE W3MEHEHHs 4YacToT aieied B nonymauusax. Oddexr
ocHOBatens. JIAggexm oOymuinounoeo eopaviuwika. CHUdCEHUE 2eHemUYecKo20
pasHoobpazus: npuuunsl u creocmeus. llpossenenue s¢hgpexma Opetigpa 2cenos 6
oonbwux u  manvlx  nonyaayusax.  Murpauuu.  M3omsuug  momyssioui:
reorpadudeckas (IpoCTpaHCTBEHHAs ), OMoIoTHIecKas (pernpoIyKTUBHAS).

EcrectBennblit oTOOp — HampaBisoomui  (HakTop SBOIIOIUUA. DOPMEI
€CTECTBEHHOT0  OTOOpa:  JBWXKYIIMWA, CTAOWIM3UPYIOIIUNA,  pPa3pbIBAIOIIMMA
(zm3pyntuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUAIBHOIO
MOBEJICHUSI )KUBOTHBIX.



[IpucnocoONeHHOCTh  OPraHU3MOB  KaK  pe3yjiabTaT  MHUKPOIBOJIIOLUU.
Bo3aukHoBeHrne — mpucnocoOieHud y  opraHu3MoB.  Apomopdo3pl U
uanoananrtanuu. [Ipumepsl npucnocobieHnii y opranu3mMoB: MOp(hOIOrHYecKue,
dbusnonornyeckue, - OMOXMMHUYECKHE,  TOBeAeHUYecKne.  OTHOCUTENbHOCTh
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepunm u CcTpykTrypa. BuumooOpazoBaHue Kak pe3yJibTar
MUKpO3BOMIOLMHU. M3omsauus — kiroueBod (akTop BuAooOpazoBanus. Ilytu u
CrIoCcoObI BHI000pa30BaHMS: aJUIONIaTPUYECKOe (reorpaduueckoe),
CUMITATPUYECKOE (9KO0JIOTHYECKOE), «MTHOBEHHOE» (mosMIuIOnAU3anus,
rubpuan3anus). JJIMTeTbHOCTh BOJIIOIIMOHHBIX MPOIECCOB.

MexaHu3Mbl GOpMHUPOBaHUS OMOJIOTMUECKOTO Pa3HOOOpa3usl.

Ponp »BoMIOIMOHHONW OWONOTMM B pa3padOTKE HAy4YHBIX METOOB
coxpaHeHus: 6ruopazHo00pasusi. MUKPOIBOIIONUS U KOIBOIIOLHUS MMAPA3UTOB U UX
X03s5ieB. MexaHu3Mbl OPMUPOBAHUSI YCTOMUMBOCTH K aHTUOMOTHKAM U CHOCOOBI
O0pBOBI C HEll.

JlemoHcTpanuu

[Toptpetsi: C. C. YeTBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsimonHas
CTpYKTypa Buaa», «Cxema mposiBieHus 3akoHa Xapau—BaitnOepray, «/IBmkymue
CWJIbl HBOJIIOIIUNY, «DKOJIOTMYECKasi M30JSAUUs MONYJISIUI ceBaHCKOU (openmy,
«l'eorpaduueckasi M30JSIUS  JIMCTBEHHUIBI CUOUPCKOM W JIMCTBEHHUIIBI
naypckoiy, «IlomynsairoHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U JKEPTBY», «CxeMa
JEUCTBUSA €CTECTBEHHOro ot10opa», «Popmbl OOpPHOBI 3a CYyIIECTBOBAHHUEY,
«MBaycTpuanbHblii MenaHu3mM», «JKuBble uckomnaemeie», «[IoKpOBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexaarornias OKpacka YKUBOTHBIX»,
«Duznonoruueckue anantanuny, «lIpucnocoOIEeHHOCT, OPraHu3MoOB MU €€
OTHOCHUTENBHOCTBY, «Kputepun Buma», «Buabl-nBorinnkn», «CTpykTypa BHAa B
npupoze», «CrocoObl BugooOpazoBanus», «l'eorpaduueckoe BUI000pa3zoBaHUe
TPEX BUAOB JAHABIIICH», «DKOJIOIMUYECKOE BHUA000PA30BAaHUE BHUJIOB CHHUID),
«ITonumnounael pacteHuin», «KamyctHo-peieuHblii rTHOpU.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Uydea NTUIl U
3Bepeil C MpUMEpaMu pa3IUYHBIX NPHUCTOCOOJICHHA, dYydena NTUI] U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUW ONM3KUX BHUAOB, O0OpPa30BABIIMXCS
Pa3IUYHBIMU CTIOCOOAMH.

JlabopaTopnasi pabGora «BpisiBIeHHE HM3MEHUHMBOCTHM Yy OCOOEH OJHOTO
BUJIA».

JlaGopaTopnasi  paGora  «lIpucrmocoOneHuss  OopraHm3mMoB M HX
OTHOCHUTEJbHAS 1[€J1€CO00Pa3HOCTDY.



JlabopaTtopnass paGora «CpaBHeHHUE BHJOB 1O MOP(POIOTrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Boaouus M eé pe3yabTaThbl

Meroael wW3ydeHMsT MakpolsBoJwoUuu. llaneoHToNmornMueckne - METO[bI
u3yueHus: dBosouuu. Ilepexomubie ¢opmMbl U (QUIOTCHETUYECKHUE  PSIIbI
OpraHU3MOB.

buoreorpadguueckue metonbl uzydeHus sBosronuu. CpaBHeHuEe ¢GJIopbl U
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obOmactu 3emnn. Bumapi-
SHAEMUKHU U PEJIUKTHI.

OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbI MU3YUESHUS
sBONMIONMK. ['eHeTHyeckrue MEXaHU3Mbl JBOJIIOLMM OHTOTE€HE3a W TMOSBJICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTHYHBIE  OPraHbL.
PynuMenTtapubsle  opraHbl W aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHUE,
OMOXMMHUYECKHEe W  MaTeMaTHYeCKHUE  METOJbl  H3Y4YEHHUsS  HBOJIIOIUU.
['omonoruunsie reHbl. COBPEMEHHBIE METOJIbI MOCTPOCHUS (PUIOTCHETUYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallUH U 3BOJIIOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) 3BOMOIUU. [Ipunyun cmenvl yHKYuULL.
HeobOpaTtumocTs 3Bomtonmu. AjganTuBHas paauanus. HepaBHOMEpPHOCTH TEMITOB
HBOJIIOLIHH.

JlemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. Koanesckuii, ®. Mromiep, O. I'ekkens.

Tabmuubl U cxembl: «DUIOTCHETUYECKUN DS JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yoOble  smiepb»,  «Creronedans»y,  «Punnoguth»y,  «CemMeHHBbIE
nanopoTHukn», «buoreorpaduueckue 30HBI 3emin», «Jlpelid KOHTUHEHTOBY,
«Penuktb», «HavanbHble cTaguu SMOPUOHAIBHOTO PA3BUTHUSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTMYHBIE OpraHby, «PyAUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKa M IIUMIIaH3e», «laBHBIC
HaIpaBJIeHUs 3BOJIIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIIOLII.

OO6opynoBaHue: KOJIJIEKIMU, TrepOapuu, MYJSHKA HCKOMAEMBIX OCTaTKOB
OpraHW3MOB, MYJISI’KU TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. Ilpoucxoxaenue U pa3BuTHE )KU3HU Ha 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOuoreHes u
nancnepmusi. JJoHayyHbie TpeACTaBICHUSI O 3apOXKIECHUU KU3HU (KpEallMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKICHUS KU3HU U €€ OIpOoBEpKeHUE onbiTamu O.
Penu, JI. Cnannannanu, JI. [1actepa. [IporcxoxaeHue >kxu3Hu 1 aCTPOOUOIIOTHS.

OcHOBHBbIE JTallbl HEOPraHU4ECKON SBOJIIOLIN Y. [InanerapHas
(reomoruyeckas) JBOJIOIHUSA. XHMHYECKas DSBOIIONUSA. AOHOICHHBIM CHHTE3



OpraHnyeckux BemiecTts nu3 Heoprannudeckux. Ombir C. Mumnepa n I'. HOpm.
OO6pazoBanue mnoauMepoB U3 MoHOMepoB. KoanepBatHas rumnoreza A. .
Omnapuna, runore3a nepBu4aHoro oyiapoHa JIx. XomnaeitHa, TeHeTHYeCKasi TUTIOTe3a
I'. Ménnepa. Pubo3umbl (T. Uex) um runoreza «mupa PHK» VY. TI'mnbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emmmm m Mmeronsl €€ wusyuyeHus. Mckomaemble OpPraHUYECKHE
octarku. ['eoxpoHonoruss u €€ wmeroabl. OTHOcUTENbHAsT U a0OCONIOTHAs
reoxponosiorus. I'eoxponosiornyeckas mKasua: 30Hbl, 3pbl, IEPUOJIBI, TOXU.

HauanbHbpie 3Tanbel opraHndeckor »HBoJOUMU. [losBieHune u 3BOIOIUA
NEPBBIX KJIETOK. DBOMIONUA MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHAJIOr MEepPBbIX HA 3emiie COOOLIECTB.
CrpomaronuTtsl. [IpokaproThl U 3yKapUOTHI.

[Tpoucxoxaenre 3yKkaproT (CUMOHOTeHE3). DBOTIOLUOHHOE TPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUE
OCHOBHBIX IPYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tambl ABOJIOLMU BHICIIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pacrenuil. Bpixon pacrenud Ha cymy. llosiBieHue CHOpOBBIX pacTeHUM U
3aBoeBaHne uMHU cywmu. CemeHHble pacTeHus. [IpoucxoxaeHue NIBETKOBBIX
pacTeHuN.

OCHOBHBIE ATallbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
XKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuii B3pbIB — IMOSIBIIEHUE COBPEMEHHBIX
tumnoB. [lepBbie XOpaoOBbIe KUBOTHBIE. JKH3Hb B BOJE. DBOJIIOIUSA MTO3BOHOYHBIX.
[Tpoucxoxknenne ampudbuii u pentwmid. [IpoucxoxxneHne MICKOMUTAIONIUX U
ntul. [lpunnun xmoyeBoro apomop@dosa. OcBoeHue O€CIO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3Butre xu3HM Ha 3emie MO 3paM U IMepuojaM: apxel, MpOTepo30i,
nmajgeo3oi, Me3030M, KaiiHo30#. OOm@as XapakTepuCTHKa KIWMara U
reoJIOrM4ecKux mporeccoB. llosiBIeHHe W pacuUBET XapaKTEPHBIX OpPraHU3MOB.
VYriieobpa3oBaHue: €ro yCclIoBUs U BIMSHHUE HA Fa30BbIi COCTaB aTMOC(EpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTHUYECKHE KPU3UCHI Mponuioro. [IpuunHel u
CJIEICTBUS MAacCOBBIX BbIMHpaHHU. COBPEMEHHBIM DKOJOTHYECKUN KPHU3HC, €TO
ocobennoctu. [Ipobrema coxpanenus 6mopasHooOpas3us Ha 3emIie.

CoBpemMeHHas cucTeMa opraHu4eckoro mupa. [lpuHIunel kraccudpukamuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTraHU3MOB.

JlemoHcTpanuu

[Toptpetsr: @. Penn, JI. Cnanmnannanwy, JI. [Tacrep, . 1. Meunukos, A. N.
Omnapumn, Ix. Xongeln, I'. Mémnep, C. Munnep, I'. FOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onsita JI. [Tactepa mo
M3YUYCHUIO CaMO3apOoXIeHUs ku3HW», «Cxema ombita C. Mumepa, I'. FOpuy,



«JTanbl  HEOPTraHWUYECKOW  BBOJIIOLMMY»,  «['€OXpOHOJOrMYecKas  IIKaiay,
«HauanpHbIe dTanbl OPraHUYECKOW IBOIIONUNY», «CxemMa 00pa3oBaHUS DYKapHOT
nyTéM cumounoreHeza», «Cucrema XKUBOW TpHUPOAbD», «CTpoeHue BHUPYyCay,
«Apomopdossl  pacrenuit», «PuHHOGUTHY, «OTHOKIECTOYHBIE BOJOPOCINY,
«MHOroknerounsie Boaopocin», «Mxuy», «llamoporHukn», «l'onocemenHbie
pacteHus», «OpraHbl I[BETKOBBIX pacTeHui», «Cxema pa3BUTUSA >KUBOTHOIO
Mupa», «Apomopdo3bl KUBOTHBIX», «lIpocteiimme», «KuedHonomnocTHbe»,
«IInockue 4epBUY, «Ynenucronoruey, «PBI10OBIY, «3eMHOBOJIHBICY,
«IIpecmbikaromuecs», «lItunpe», «Miekonuraromme», «Pa3BuTue Xu3HH B
apXeucKkou apey», «Pa3BUTHE KU3HU B IIPOTEPO3OMCKON 3pe», «Pa3BUTHE )KU3HU B
MaJIe030MCKOM 3pen, «Pa3BuTHe )KU3HU B ME3030MCKOM Ape», «Pa3BUTHE KU3HU B
KaitHO30M KoM 3pey», « COBpeMEHHasi CUCTEMa OPraHUuYECKOr0 MUPay.

O6opynoBanue: TepOapuyd PACTCHHH PAa3IUYHBIX OTICIOB, KOJUICKIIUH
HAaCEKOMBIX, BIJIAKHBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN
WUIJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuella MTHUI] W 3BEpEW,
KOJUICKIIUM OKAMEHEJIOCTEN, TMOJIE3HBIX MCKOMAEMBIX, MYJISIKM OpPraHHUYEeCKHX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sna0oparopHass  pabora «MoaenupoBaHUE  ONBITOB
Munnepa—tOpu 1o u3ydeHuto abMOT€HHOTO0 CHHTE3a OPraHWYECKUX COCAMHEHUN B
NEePBUYHON aTMochepey.

JlaGoparopHasi padora «/3ydyeHue W ONMCAHUE HMCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOB).

IIpakTuyeckas padora «l3yueHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «/3yueHre ocOOEHHOCTENW CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpouncxoxkaenue 4ejioBeKa — AaHTPOIIOIeHe3

Pa3znensl 1 3aaa4 aHTPOMOJIOTHH. METOIbI aHTPOMNOJIOT U H.

CraHoBIICHME TPEICTABICHUN O MPOUCXOXKICHUM YEJIOBEKa. Penurunosnbie
BO33peHUs. COBpEMEHHBIE HAYUYHBIE TEOPHH.

CX0acTBO 4enoBeKa € )KMBOTHBIMU. CHUCTEMATUUECKOE MOJIOKEHUE YEITOBEKA.
CBugeTenbcTBA  CXOACTBA  4YEJIOBEKA C  JKUBOTHBIMU:  CPAaBHUTEIBHO-
MOPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3M0JI0r0-OMOXUMHYECKHE,
noBesieHueckue. OTanyus 4enoBeKa OT KUBOTHBIX. [IpSIMOXO0XKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOU CUTHAJIBHOM
CHUCTEMBI.

JBrxymue cuiibl ((hakTOpbl) aHTPOIOTeHe3a: OUONIOTHYECKUE, COIlMaTbHbIC.
CooTHolieHUEe OMOJOTUYECKUX U COLIMATIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.



OcHOBHBIE CTaJuu aHTpororeHe3a. PaHHue uenoBekooOpa3Hbie 00E3bsHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHIBI — OOIIME TMPEIKH YeTOBEKOOOPA3HBIX 00€3bsTH U
J0/1ei. ABCTPaJONUTEKN — JBYHOTHE MpEAKH JtoAeh. YenoBeK yMelbli, MepBbie
W3TOTOBJICHUSI OPYIUM Tpyla. YenoBeK NPAMOXOASAIINN U MEPBBIM BBIXOJ JIOAECH
3a  mnpenensl  Adpuku. YenoBek reipenbOeprckuil —  oOmMMM  MpeoK
HEaHJIePTaJbCKOT0 YEJIOBEKAa U YeJIOBEKa pazyMHOro. YeaoBeK HeaH/IepTalbCKui
KaK BHUJ JIIOJIEM XOJIOAHOTO Kiaumara. YenoBek pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKMMA 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TipeaenamMu AQpuKH.
[TaneoreHeTrka 1 NajaeoOreHOMHUKA.

DBOJIOLUS COBPEMEHHOro 4yenoBeka. EcrecTBeHHbI OTOOp B MOIMYJISIIIUSAX
yejoBeka. MyTalmoHHBIN mponiece u nonumopdusm. IlonmyssiiiuoHHBIE BOJIHBI,
npeid reHoB, murpanus U «d(QpQPeKT ocHOBATENs» B MOMYJSIUIX COBPEMEHHOTO
YeJI0BeKa.

Yenoseueckne pacbl. IloHatne o pace. bousblune pacel: €BponeoWaHAs
(eBpaswmiickasi),  aBCTpajo-HETpouJHAas  (9KBAaTOpUaJbHAas),  MOHTOJOUIHAsS
(a3uarcko-amepukaHckas). BpeMs M myTH paccesieHHs 4YeliOBeKa IO IUJIaHETe.
EnunctBo  uyenoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTh — pacu3Ma.
[TpucnocoONeHHOCTh YeoBeKa K pa3HbIM YCIOBHUSIM OKpPYXAIOIEH Cpebl.
Bnusaue reorpaduueckoit cpeapl W apeiida reHOB Ha MopdoIorhio U
(bU3HOTOTHIO YeTIOBEKA.

MexaucuuiinHapable  MeToabl B (usuueckoil  (OMOIOTHYECKOH)
AHTPOMOJIOTHH.  DBOJIOLIMOHHAS ~ QHTPOMOJOTHS W MaJIEOAHTPONOJIOTHUS
YeJIOBEUYECKUX MNOMYJISIIUi. broconuanbHble UCCIEAOBAaHUSA MPUPOJbI YEIIOBEKA.
HccnenoBanue KO3BOTIOLMHA OMOJIOTMYECKOTO U COLMATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpetsr: Y. lapBun, JI. JIuku, 4. . Poruackui, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOIIOJIOTHIY, «I 0JJOBHON MO3T YEJIOBEKaY,
«YenoBekooOpa3ubie 00€3biHb», «CKeneT dYeloBeKa M CKeJeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MBDY, «JIBHXKYIIHNE CHIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
IpEBO  YeJoOBeKa», «ABcTpamonuTek», «UYenoBek  ymenslit», «Yenosek
NpSAMOXOSIIIHY, «J/leHrucoBckuil yenoek» «Heanaepranbiibpny, « KpoMaHbOHIIBD,
«IIpenku yenoBekay, «ITamnbl IBOJTIOINHU YEIOBEKa», «Packl ueoBeKkay.

O6opynoBaHue: MYJBSDKM — OKaMEHEJIOCTeH, IIPeAMETOB  MaTepHaIbHOM
KyJbTyphl ~TIPEJKOB 4YelOBeKa, penpoaykiuu (potorpadun) KapTHH C
MUQOJIOTUYECKUMU U OUOJICUCKUMH CIOKETaMH TPOUCXOXKICHUS 4YeJIOBEKa,
dboTorpaduu Hax0IOK UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0OBEKa, MOJIETh
yeperna 4YeJoBeKa W uepena IIMMIIaH3€, MOJIEJb KHUCTH YEJIOBEKa M KHUCTHU
HIMMIIaH3€, MOJEJH TOPCa MPEAKOB YEJIOBEKa.



JlabopaTtopnasi padora «l3yueHne OCOOCHHOCTEW CTPOEHUS CKeJeTa
YeJI0BEKA, CBSA3AHHBIX C MPSIMOXOXKICHUEM.

IIpakTueckas padora «/3yyeHre S3KOJOTHUECKUX aJanTalui YeT0BEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM C OKPY Kallleil cpenoi

3apoxaeHne U pa3BUTHE dKoJoruu B Tpyaax A. I'ymboinbara, K. @. Pynse,
H. A. CesepuoBa, J. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amaun
9K0J0TUH. CBSI3b 3KOJIOTUU C APYTUMH HAYKAMH.

Metonbr skonoruu. IloneBbie HabMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHU:
OpUpoAHbIE U JilabopaTropHble. MoJenupoBaHue B HKOJIOTMU. MOHUTOPUHT
OKpY>Karolel Cpeibl: JIOKAIbHBIN, peTHOHATBLHBIN U TJI00aTbHBIN.

3HayeHUE DOKOJIOTMYECKUX 3HAHMM I 4YeJIOBEKa. DKOJIOTHYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBS3€H YeIOBEYECTBA C Mpuponor. @opMupoBaHUE
HKOJIOTHYECKOMN KYJIbTYpPhI U SKOJIOTMYECKON IPAMOTHOCTH HACEIEHUSI.

JlemoHcTpanuu

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, O. I'ekkenb, A.
Tencnu, B. H. Cykau¢s.

Tabmuubl u cxembl: «Paznensl skonmorum», «Meroabl skosorun», «Cxema
MOHUTOPHUHTA OKPY>KAOLIENH CPEIBI.

JlabopaTopHas padora «3yuyenue METOJ0B AKOJIOTUYECKUX
HCCJIEIOBAHUN)).

Tema 7. Opranusmsl u cpeaa 0OMTAHUA

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH Ux naenctus. Knaccudukanms
HKOJIOTHYECKUX (HaKTOpOB: abUOTHYECKUE, OMOTHYECKUE, aHTponoreHHbie. Oo1ne
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux ¢akropos. IIpaBuno munumyma (K.
[Inpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBI.

AlGuoTtnueckue ¢aktopel. CBeT Kak »Konorudeckuid Qaxrop. JleiicTBue
Pa3HBIX Y4YaCTKOB COJHEYHOTO CIIEKTpa Ha OPTraHU3MBbl. DKOJIOTUYECKHE TPYIIIbI
pacCTEeHH M JKMBOTHBIX II0 OTHOLICHHMIO K cBeTy. CHrHajpHas poJib CBETA.
DOoTONEPUOAN3M.

Temmneparypa kak oskonormdeckuid (akxrop. JleiicTBue TemrepaTypbl Ha
opraHu3Mbl. [IoMKUIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxnocts kak skonorumyeckuil ¢akrtop. Ilpucnocobnenus pacTeHuil K
noJi7iepKaHuio BogHOro OamaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucrnocoOneHust KUBOTHBIX K MU3MEHEHUIO BOJTHOTO PEKUMA.

Cpeabl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
rIyOWHHasT  TMOJINOYBEHHAsl, BHYTpUOpraHu3MeHHas.  Dusuko-xumMudeckue



0COOEHHOCTH cpell oOuTaHusi opranu3sMoB. [lpucrnocoOneHus OpraHu3MoB K
JKU3HU B Pa3HBIX Cpeax.

buonornueckue putMbl. BHemHue W BHyTpeHHUE PUTMbI. CyTOYHBIE H
rogu4Hble pUTMbL. [IpHCHOCOOIIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUU KU3HU.

Xuznennsie Qopmbl opranusmoB. I[loHstTme o0 JKu3HEHHOH (Qopme.
KuzHeHHble pOPMBI pacTeHUI: 1E€PEBbS, KyCTAPHUKHU, KyCTaAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJNETHHE TpaBbl. JKuW3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOHOHTHI,
reo0nOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (bakTOopHI. Bunbr OMOTHYECKHUX B3aUMOJIENCTBUM:
KOHKYPEHIHUs, XUIIHUYECTBO, cuMON03 U ero (opmsl. [lapasutusm, koomnepanus,
MyTyalau3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHMUecTBO). HeTpoduueckue
B3auMoieicTBUs  (Tommueckue,  (Qopuyeckue, (pabpuueckue). 3HaUEHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpefe
obutanud. [I[puHIUIT KOHKYPEHTHOTO UCKITIOUYEHUSI.

JlemoHcTpanuu

Tabmupl 1 cxeMbl: «OKoyoruyeckue (axkTopsl», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHE TPYIIIBI )KUBOTHBIX MO OTHOLICHUIO K CBETY», «TE€nIoKpoBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE KMBOTHBIEY», «Du3nomoruueckue aganTaluu
KUBOTHBIX», «Cpenbl OOWTaHMS OpPraHuU3MOB», «bHONOrHYeCKHe PUTMBDY,
«Kusnennole  Gopmbel  pacteHuit», <« KuzHeHHble  (OPMBI  KHUBOTHBIXY,
«2QKocucTeMa MHUPOKOIUCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOIO jecay, «Llenu
NUTaHuS), «XuIHudecTBO», «llapasutusm», «KoHkypeHius», «CuMOH03»,
«KomMeHcanuzmy.

O6opynoBanue: repOapuud pacTeHUN U JKUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIMSIHUIO Pa3JMYHBIX SKOJOTHYECKHX (PakTOpoB, repOapuul CBETOIIOOUBBIX,
TEHEIOOUBBIX U TEHEBBIHOCIIMBBIX PACTEHUN, CBETOJIOOMBBIC, TEHENIOOUBBIE U
TEHEBBIHOC/IMBbIE KOMHATHBIE PACTEHUs], repOapyuu U KOJUIEKIIUU TEIUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX PACTEHUM, dydesa NTULl U 3BEpei, repOapuu
pacTeHuil, OTHOCSIIMXCA K TUrpopuTaM, Kcepopuram, Me30(puTaM, KOMHATHBIE
pacTeHusi JaHHBIX TPYMI, KOJUIEKIIMH KUBOTHBIX, OOUTAIOMIMX B Pa3HbIX Cpenax,
repObapuM M KOJUIEKUMM pAacT€HWH U JKMBOTHBIX, OOJAJAIONIMX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHH JKWU3HM, repdapun u
KOJUIEKIIUU PACTEHHM M >KMBOTHBIX PA3IUYHBIX KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOILMX B PA3JTUYHBIX OMOTHUYECKUX B3aUMOJCHCTBUSAX.

JlabopaTtopnasi pabora «BbIsBICHHE TPUCTIOCOONCHUI OpPraHU3MOB K
BIIUSIHUIO CBETA.

Jlabopatopnass padora «BblsBiIeHHE MPUCIOCOONCHU OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».



JlabopaTopnasi padora «AHATOMUYECKHE OCOOCHHOCTH PpACTCHUN U3
Pa3HBIX MECT OOUTAHUSY.

Tema 8. IKo010rusi BUIAOB U MOILYJIA UM

DKOJIOTUYECKHE  XAPAKTEPUCTUKHU MOMYJISIIIUY. [Homynsiiust KaK
ounonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, (PU3NYECKux O6ApbepoB U
0COOEHHOCTEH OMOJOTUHU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonysanuid. OCHOBHBIE TIOKA3aTE€NW TMOMYJALUUA: YUCIEHHOCTb, IUIOTHOCTb,
BO3pAacTHasT M TMOJIOBAass CTPYKTYypa, POXKIAAEMOCTb, IIPUPOCT, TEMII pPOCTa,
CMEPTHOCTb, MUTPAIUSL.

DKoJsiornyeckass cTpykrypa nomyiasuud. OneHKa YUCIEHHOCTH TOIMYJISLHH.
JIlnvHaMyKa MOMyJAUUA U €€ peryJisiiuua. buoThdecknil MOTEHIMAI MOIMYJISLHH.
MopenupoBanue qTuHaMUKU nomyJsiinu. KpuBble pocTa YUCIEHHOCTH MOIMYJISLIHH.
KpuBble BbDKHMBaHUS. Perynsnus YWCICHHOCTH MOMYJALMA: poJib (DaKTOpOB,
3aBUCSIINX U HE 3aBUCAIINX OT MNIOTHOCTH. DKOJIOTMYECKUE CTpaTeruu BUJIOB (I- U
K-cTparerun).

[Tonsitue 00 sKonormyeckoil Huile Buaa. MecrooOutanue. MHoromepHas
MoJenb sKkosiornyeckon Humm JIx.M. XarumHcona. Pasmepbl skonorunueckou
Huu. [loTeHnnanbHas U peann30BaHHas HULLU.

Bua kak cucrema mnomynsuuid. Apeansl BUIOB. Buabl M HX KU3HEHHBIE
CTpaTErnuy. JKOJOTMYECKUE SKBUBATIEHTHI.

3aKOHOMEPHOCTH TIOBEJCHHUS W MUrpalMil >KUBOTHBIX. buonornueckue
WHBAa3UM YyKEPOJIHBIX BUJIOB.

JlemoHcTpanuu

[Toptper: Hx. M. XaTuynHCOH.

Tabnuipl U cxeMbl: «DKOJIOTUYECKUE XAPAKTEPUCTUKHU TOMYJISIIUN,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisinuum», «Bo3pacTHble  NUpaMHbl
nonyusiqun», «CKOpOCTh  3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3InYHbIMU
opranuzmammn», «Mogeinb 3xonorndeckor Humu /x. . Xatuunconay.

O6opynoBanue: repdapun pacTeHU, KOJJIEKIIUH )KUBOTHBIX.

JlabopaTtopnass pabora  «lIpucnocoOneHus ceMssH  pacTeHUM K
PacCEICHUIO.

Tema 9. Ikos10rusi cO00MIECTB. IKOJOTHYECCKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3u MeExXIy
OpraHu3MaMu B OHOIIEHO3E.

OkocucteMa kKak oTKpbITasi cuctema (A. JIx. TeHncnu). DyHKIMOHAIBHbBIC
OJIOKM OpraHW3MOB B DJKOCHUCTEME: MPOAYLIEHTbl, KOHCYMEHTHI, PEIyLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOMOTHUYECKHE OJOKHU
skocucteM. [10uBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEIECTB U MTOTOK 3HEPTUU
B OKOCHCTEME.



OcHOBHBIE  TIOKa3aTeIuW  DKOCHUCTEMBI. buomacca W MPOAYKIIHS.
DKOJIOTUYECKHE MUPAMU/IbI UUCEeIl, OMOMACChl U SHEPTUHU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Duyxmyayuu.
HanpaprneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIleccud. llepBuuHbBIC M
BTOPHYHBIC CYKIIECCHM W WX TPUYUHBL. AHTPOIOTCHHBIC BO3JCHCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYNBOCTH COOOIIIECTR.

[Tpuponnbie 3x0cUCTEMBI. JKOcucmemsbl 03Ep U pex. IKocucmemvl Mopet u
oKeanos. IKkocucmemvl MyHOp, 1ec08, Cmenetl, NYCMblHb.

AHTpPOTIOTEHHBIE JKOCHUCTEMBI. ATpOdKOCHCTEMAa. ArpoleHo3. Pazmuums
MEXIy aHTPOIIOTEHHBIMH U PUPOTHBIMHU SKOCHUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opomackas
dbnopa u ¢ayna. CuHaHTpomm3alus TOpOJACKON ¢ayHbl. buonormyeckoe wu
XO3SIMICTBEHHOE 3HAYEHHE arPOIKOCHUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
aKocucteMax. Poab kackaonozo agpgexma u 6ud08-30upuxamopos (Kiouesvix
61008) 6 hyHKYuoHUposanuu skocucmem. IIepeHOC PHEPTHH U BEIIECTB MEXKTY
CMEKHBIMH SKOCUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, TIOITYJISIIIMA U SKOCHUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030eticmaus 3aepsA3HeHUll  PAa3HbIX munoe Ha
CYOOp2anU3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSX,
OCHOBbL  IKOIO2UYECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  B030€lCmBUs.
MeTo/1010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX 9KOCHCTEM.

JleMoHCcTpanumn
[Toptper: A. JIx. Tencnn.
Tabmumpt  u cxembl:  «CTpykTypa  OuoleHo3a»,  «OKOcHUCTEMa

HIMPOKOJIMCTBEHHOTO Jecay, «DKOCHCTEMA XBOMHOTO Jecay, «DyHKIMOHAIbHbBIE
Ipynnbl OpPraHU3MOB B 3Kocucteme», «KpyroBopoT BemiecTB B 3KOCHUCTEMED,
«enu nutanus (macTOMUILHAS, JETPUTHAS)», « DKOJIOrMUECKass MUPAMHIA YUCEID»,
«JKonoruyeckas nupamuaa OMOMacch», «IKOJIOTHMYECKass MUpaMUIa SHEPTUn»,
«O0pazoBanue 6osoTay, «llepBuuHas cykueccus», «BoccTaHoBlieHHE jeca mocie
noxkapa», «JKocucTeMa 03epa», «ArpoueHos», «KpyroBopor BemIECTB U MOTOK
HEpPIuH B arporeHose», «[Ipumepsr ypboskocucTem».

ObopynoBanue: repObapuu pacTeHHU, KOJUIEKIIUN HACEKOMBIX, Uyuena NTHLl U
3Bepeid, repOapuu KyJIbTYpPHBIX U TUKOPACTYILUX PACTEHHM, aKBapUYM KaK MOJIETb
KOCUCTEMBI.

IIpakTuyeckas padora «3ydenne u onucanue ypo03KOCHUCTEMBD».

JlaGopaTopHas pabGora «/I3yueHue pa3zHOOOpa3usi MEJIKHX ITOYBEHHBIX
YIEHUCTOHOTHUX B Pa3HbIX 3KOCUCTEMAX).



IKCKYypcusi «IKCKYpCcHsi B TUIUYHBIM OMOTEO1IeHO03 (B TyOpaBy, Oepe3HsK,
eJIbHUK, Ha CYXOJIOJIbHBIN UM MOWMEHHBIN JIyT, 03€p0, O0IO0TO)».

IKCKypcusi «DKCKypcUsi B arpo’kocucreMmy (Ha Ioje WM B TEIUIMYHOE
XO03SUCTBO)».

Tema 10. Buocdepa — riodanbHas 3KOCUCTEMA

buochepa — obOmemmanerapHas o0ojiouka 3eMIIHM, THE CYIIECTBYET WU
CyllleCTBOBaJia XU3Hb. PazBuTue nmpeacTaBieHuil o onocdepe B Tpyaax J. 3rocca.
Yuenue B. U. Bepuaackoro o 6mocdepe. Obnactu 6mocdeps! u e€ cocran. XKuboe
BEIECTBO Ouochepsl v ero PyHKIUH.

3aKOHOMEpPHOCTHU CyIIecTBOBaHUS Onocdepnl. OcobeHHOCTH Ouochephl Kak
rI100abHON 3KOCUCTEMBIL. JlMHaMuueckoe paBHOBecue B Ouochepe. Kpyrooporsl
BEIECTB U OMOTEOXMMHUYECKUE ITUKIIBI (YIJIepoaa, a30Ta). PUTMUYHOCTD SIBJICHUMN
B Onocdepe.

3oHasbHOCTE OuMochepnl. [lonsarue o Ouome. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOMHBIE Jieca, CMEIIIaHHbIE U IITUPOKOJIMCTBEHHBIE Jieca, CTeH, CABAHHBI,
MyCThIHU, TPONMUYECKUE JIECA, BRICOKOTOPhs. KiuMar, pacTUTENbHBIN U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOI0 MOTEHIMaja 1
ounochepHbIX QPyHKITUI.

JleMoHCcTpanumn

[Toptpetsl: B. 1. Bepnanckuii, J. 3rocc.

Tabmuubr 1 cxemsl: «I'eocdepsr 3emmm», «KpyroBopoT azora B mpuUpoOe»,
«KpyroBopor yrinepoga B mpupone», «KpyroBopor kuciopoga B HpUPOIE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cyminy, «Kinumatuueckue
nosica 3emnm», «TyHapay, «Talra», «Cmemannasiili gec», «IIMpOKOIMCTBEHHBIN
necy», «Crenby, «CaBanHay, «Ilyctbinsy, « Tponuueckuii aecy.

O6opynoBaHue: repoapuu pacCTEHUH Pa3HbIX OMOMOB, KOJUICKIIMH KHBOTHBIX.

Tema 11. YesnnoBek u OKpy:xa0IIafA cpeaa

DKOJIOTHYECKHE KPU3UChI M WX MPUYUHBL. Bo3jelcTBue YeloBeka Ha
ouochepy. 3arps3HeHue BO3AYIIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHHUE
BOJIHOUM cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue KiumMara.

AHTpOIIOT€HHOE BO3JCICTBUE HA PACTUTENIbHBIM U KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO U >KUBOTHOTO MHpa. OCHOBHBIC MPUHIMIIBI OXPAHBI MPUPOJIBI.
Kpacupie kHuru. Oco0o oxpansembie mpupoanbie Tepputopun (OOIIT).
boranndeckue caibl U 300J10THYECKUE TTAPKH.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHSL YEIIOBEUECTBA W MPHUPO/IBIL.
PanvonanbHO€  MPUPOJIONOJIB30BAaHUE M COXpaHEHHE  OMOJOTHYECKOTO



pazHooOpazust 3emiu. OOIKME 3aKOHOMEPHOCTH TJI0OAIBHBIX SKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA B €T0 BEPOATHBIE TIOCIIECTBU.

Pa3BuTHe METOJOB MOHUTOPHUHTa Pa3BUTHSl OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle UCCTe008aHUA nepexooa K pecypcocoepezaroujei U
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcoi.
Hayuonanvnvie ungopmayuonuvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO  COCMOAHUIO OMOENbHLIX U008 U dkocucmem. OcHogvl
IKopeadburumayuu dKocucmem U Ccnocooos 60pvOLl ¢ OUONOBDPENCOCHUSMUL.
Pexoncmpyrkyus mopckux u HazemHwix sKOCUCTEM.

JleMoHCcTpanumn

Tabmublr W cXembl:  «3arps3HeHHe  atMocepb»,  «3arps3HEHHE
ruapochepsr», «3arps3Henne TouBb», «llapHuKoOBBIA  3ddexkT», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY, «MOACIN YIIPABISIEMOTO MUPAY.
O6opynoBanue: ¢oTtorpaguu OXpaHsSEMbIX pAaCTeHHH M KUBOTHBIX KpacHol
kHuru Poccutickont @enepanuu, KpacHoi KHUTH pernoHa.
Tema 12. JKo0JIOTHA U YeJIOBEK.

YenmoBek — OumocouuanbHblii BuA. Vctopus pasBUTHS — NUIIEBBIX,
MH(QOPMAIIMOHHBIX U DJKOJIOTMYECKHX CBsi3ell denoBedecTBa. MccienoBanus
pa3BUTHs YEJIOBEYECKOro O0OIlecTBa C APEBHEHIIMX BPEMEH [0 HAIIMUX JIHEW.
[IpenBunenue OyIyliero  4enoBEYECTBa. OpynuitHass ~ JESTENbHOCTb.
He3aBucuMocCTh, WM SMaHCUTIALINSL, OT CPEIBI.

Dkosorudeckuii kpusuc. [IpupomooxpaHHOe IBIKEHUE. DKOJOTHYECKOE
oOpa3oBaHMe. 3aKOHBI  OpPTaHU3AIMA  DKOJOTMYECKUX  CHCTeM. Wbl
B3aMMOJICHCTBUSI TIOTTY JISITIHA, UX  XapaKTepHUCTHUKA. Hcnons3oBanue
IKOJIOTUYECKUX 3HAHUHN B XO3SHCTBEHHOU JIEATEIHPHOCTH YeJIOoBeKa. ParmonanbHoe
IPUPOOIIOIB30BaHNE U OXpaHa buochepsl.

YCTOMYHUBOCTH OpraHu3Ma M OKOCHUCTEMBbI. MyTareHHble BEIIECTBA.
Knerounas u rennas urxenepus. Kinonuposanue. JlecorozooHoBnenue. [Iponuioe
u Oynyuiee 6mocdepnl. Boga — ocHoBa xu3Hu B Ouocdepe. PagnoakTHBHOCTS.
XUMHUECKOoe, OHOJOTUYECKOE 3arpsi3HEHUs W 3710poBbe uyenoBeka. lllymooe
3arpsisHeHre W ero mnocieactBus. Jlanamadt — dakrop 370poBbs. [lurtanue u
(bu3HUecKoe COCTOSTHUE YETIOBEKA.

Okonoruyeckue mpodiemsl B Ouochepe. BiausiHue cenbckoro xXo3siicTBa u
NPOMBIIIUICHHOCTH ~ Ha  OKPYXXamoNIyl  cpedy.  AKKiIuMaTu3anus U
peakknumaTu3anus. [louBa — OnokocHas cuctemMa. XuMHUUecKass U OMOJIOTHuYecKast
OunCTKa BOABL. buopmnbTpbl W adporeHku. [lutanwe W 3710pOBHE YEIOBEKA.
PannonansHOE MPUPOIONIOIE30BaHUE.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
BNOJIOTMU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOy4YaroIIMMHUCS TPOrpaMM CpeaHEro ooOImero o0pa3oBaHUs: JUYHOCTHEIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOrpamMMBbl IO OUOJIOTUU
BBIJICJICHBI CIEAYIOIIUE COCTABIISAIONIME: OCO3HAHHE OO0YYaIOIIMMUCS POCCUNUCKON
IPaKJIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOONpPENENEHUI0, Haiuyue Momusayuu K OOydEeHUI0O  OHOJIOTHUH,
yenenanpaeienHoe passumiue BHYTPEHHUX YOEKIEHUN JHMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEM M HCTOPUYECKUX TPAIUIUN DPA3BUTUS OUOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCIMb O0YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA  YCTAaHOBKAMH, MPUCYIIUMU CHUCTEME
OuoJornyeckoro  oOpa3oOBaHUs, Haluyue NPABOCO3HAHUA  IKOJOTUYECKOMN
KYJBTYpPBbI, CNOCOOHOCMU CMA8UMb €U U CTPOUTH )KU3HEHHBIE TIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPaMMBbI IO OMOJIOTHH TOCTUTAKOTCS
B CIMHCTBE Y4YeOHOW ¥ BOCIUTATEIBHON JEATEILHOCTH B COOTBETCTBHH C
TPAAULMOHHBIMUA POCCUICKUMH COUUOKYJIBTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMu
NOBEACHUSI U CIOCOOCTBYIOT MpOLECCaM CAMOIIO3HAHMS, CAMOBOCHHUTAHUS U
CaMOpa3BUTHUS, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBAKEHUS K 3aKOHY U IMPABONOPSAIKY, YEIOBEKY TPy/Jla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHUS, OEPEKHOTO OTHOIIEHUS K KYJbTYpHOMY HAcleIui0 u
TpaJULMsIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, npupone u
OKPY’KarolIEn CpeLe.

JIM4HOCTHBIE pEe3yJIbTaThl OCBOECHMS YyueOHoro mpeamera «buonorus»
JIOJDKHBI OTPaKaTh TOTOBHOCTh M CITOCOOHOCTH O0YJAIOIINXCS PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WIMENH JIMYHOCTH, CHUCTEMOW I[E€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHMX  YyOEXKJICHHH, COOTBETCTBYIOIIHNX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHUICKOIrO OOIIEeCTBa, PACIIMPEHUE KUZHEHHOIO
OMbITA U OMbITA ACATEILHOCTH B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpaBICHUN
BOCIIUTATEJIbHOM JI€SITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaIaHCKOro BOCIIUTAHUSI:

c(OpPMHPOBAHHOCTh I'PAKIAHCKON MO3ULIMH 00YYaOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOW [EITEABHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOCKTOB, PEIICHWN yYEeOHBIX M TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OIpPEACNATh COOCTBEHHYIO TMO3MIIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUUTHIBATh B CBOUX JACHUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUAMU, KYyJIbTYPHBIMU 1IEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBINOJHEHUS
y4eOHbIX, TIO3HABAaTEIbHBIX M UCCIENOBATEIbCKUX 3aJa4, YBaXXUTEIbHOIO
OTHOILIGHHS K MHEHHUIO OIIMOHEHTOB TMpU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPKAHUS,

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JI€SITEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUICKON rpak JaHCKOM WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IMEpE]
Ponunoi, ropaoctu 3a cBOW Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MIPOIIJIOE ¥ HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K NMPUPOJHOMY HACIICIUIO U HMaMITHUKAM IIPUPOBI,
NOCTHXKEHUAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCUHCKUX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHEe OWOJOTHMH, TOHWMAaHUS 3HAYCHUS OWOJOTMU B TO3HAHWHM 3aKOHOB
MPUPOJIBI, B ’KU3HU YEIOBEKA U COBPEMEHHOIO 00IIECTBa;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyXeHuio u 3aumrte OreyecTsa,
OTBETCTBEHHOCTH 32 €r0 Cyb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUMNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUUBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOILIECHHUE K CBOUM POAUTENSAM, CO3/IaHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O IMPUHATHS LIEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOYAs ACTETUKY OBITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHU;

MMOHMMAHHUE YMOIIMOHANIBHOTO BO3/ICMCTBHUS JKMBOM IPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BUJIAaX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

5) ¢usnuyeckoro Bocnutanusi, GOpMUPOBAHMUS KYJIbTYPbI 310POBbSI U
IMOIMOHAJILHOTO 0JIArONoJyYns:

MOHMMAaHUE U pean3alus 3J0pOBOTO M 0e30MmacHoro oobpasa >KU3HU
(310poBO€  TUTaHWE, COOJIIOJICHHE TUTMEHUYECKUX TMpaBUJI U HOPM,
cOQIAaHCUPOBAHHBIA PEXKUM 3aHATUM M OTIbIXa, peryispHas Quznueckas
aKTUBHOCTB), OEpEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

NOHMMAHUE 1EHHOCTH TMPaBWJI HHJIMBUAYAIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE TOCJEACTBUN M HEMPHSITHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHHUS);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYly, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYA0JII00UE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM W COLIMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATH TaKyIO JICSITEIbHOCTD;

MHTEPEC K Pa3InyHbIM cdepam mpodhecCHOHANBHON JeATEIbHOCTH, YMEHUE
COBEpIAaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccud ©  peau30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TUTAHBI,

FOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHMI0O W CamMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS:

HKOJIOTMYECKH 1€JIeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK HCTOYHUKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KyJIbTYphI: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNKOB M OLIEHKM MX BO3MOXKHBIX IOCJHEICTBHM ISt
OKPY’KarOIIEN CPEIbI;

OCO3HAHUE TI00ALHOrO XapakTepa 3KOJIOTMYECKUX MpoOJieM M MyTell X
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OHOJIOTHH
3HaHMSI W YMEHUS TPU PEIICHHH TNPOoO0JIeM, CBS3aHHBIX C palMOHAIBHBIM
OPUPOAOIIOIb30BaHUEM  (COONIOZICHHE  TPaBWJI  MOBEACHUS B MPUPOJIE,
HaIMpaBJICHHBIX Ha COXpPaHEHHUE paBHOBECUS B HKOCHCTEMax, OXpaHy BHJIOB,
sKOcUCTEM, Onocdepsl);

AKTUBHOE  HEINPHUIATUE JCUCTBHUM, NPUHOCAIIMX BpEd  OKPYKaroLIEH
NPUPOAHON cpene, YMEHHE MPOrHO3UPOBATH HEOJArONMPHUATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS NMPENPUHUMAEMBIX IEUCTBUM U MPEIOTBPAIATh UX;



HAJIMYUE PA3BUTOTO HKOJOTMUECKOTO MBIILICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIbITa NEATEITbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUSA
PYKOBOACTBOBATbCS UMM B IIO3HABATEJIbHOM, KOMMYHUKATHUBHOW U COLUAIBHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHUECKOMN JIESITEIBHOCTH SKOJIOTHYECKON
HaIMpaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUS HAYKU M OOILIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JUAJOre
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIHTYPHOM MHPE;

COBEPIIEHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJBTYphl Kak CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOJIbMU Y MO3HAHUS MUPA;

MOHUMAaHUE CHenupuKn OWOJOTUM KaK HAyKd, OCO3HAaHUsA €€ poJu B
(GbOopMHpPOBAaHUU PALMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEIOCTHOTO
NpeacTaBlieHus 00 OKpYXalollleM MHUpPE KaK O €IUMHCTBE MPHUPOJIbI, YellOBeKa U
oOlllecTBa, B TMO3HAHWU TPHUPOJHBIX 3aKOHOMEPHOCTEM W pEIICHUU MpolsIeM
COXPAaHEHHUS TPUPOAHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTU OWOJOTUU JJII COBPEMEHHOW IMBHIIM3AINU:
oOecrieyeHus: HOBOTO YPOBHS PAa3BUTUS MEIUIIMHBI, CO3JaHHE MEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PECypCHbIE  MPOOJEMBI  Pa3BUTHS
4eJIOBEUYECTBA, MIOMCKA MyTe BBIXOJIa U3 INIO0ANBHBIX IKOJIOTMYECKUX MPOOIeM U
oOecrieueHus  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  pallMOHAJIBLHOMY
WCIIOJIB30BaHUIO TPUPOJHBIX PECYpCcOB M (OPMUPOBAHHUIO HOBBIX CTAaH/IAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYeHUH OUOJOTMYECKUX 3HAHMM B LEAX
MOBBIIIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKITMOHAILHON TPaMOTHOCTH OOyYaromuxcs, GopMupyeMoit
IpU U3y4YEeHUU OMOJIOTHH;

MMOHMMAHUE CYLIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh MOJydYyaeMble 3HAHUS I aHalu3a |
OOBSCHEHUS SIBIICHUI OKPYXAIOIIEro MUpa U MPOUCXOJAIIUX B HEM M3MEHEHUH,
yMEHHE JieJlaTh OOOCHOBAHHBIC 3aKJIOUEHHUS HAa OCHOBE HAy4YHBIX (PAKTOB H
MMEIOIIMNXCS JAHHBIX C LIEJbI0 MOJIYYECHUS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHust IpoOJieM B pealbHbIX KU3HEHHBIX CUTYAIMSIX;

OCO3HAHUE LEHHOCTH HAYYHOW NESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHINBUIYAJIBHO U B TPYIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3OBaHHIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OMOJIOTUHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.



METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbie pe3ysbTaThl OCBOSCHMSI yueOHOro mpeamera «buomorusi»
BKJIIOYAIOT: 3HAYUMble IS (OPMUPOBAHHMS MHPOBO33PEHUSI OOyYArOITUXCS
MEXIMCIUIUITMHAPHBIE (MEXKIPEIMETHBIC) OOICHAYYHBIC MOHSITHS, OTPaKAIOIINE
LEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEeUUPUKY METOJIOB I[O3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBJICHHUE, MpOolLiecc,
CHUCTEeMa, Hay4YHBIH (paKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeIOBaHUE,  HAOJIOJICHHE, U3MEpPEHHE, OKCIEPUMEHT W  JApyrue);
yYHUBEpCAJIbHbIE y4eOHbIe JAeHCTBUS (IIO3HABaTENbHbIE, KOMMYHHKATUBHBIE,

pEryJIATUBHEIE), o0ecIeunBaroIIne dbopmupoBaHue byHKIIMOHATHHOM
IPaMOTHOCTH M COIIMAJIBHOW KOMIIETEHIIMU O0OydYarolmuxcsi; CIOCOOHOCTh
o0yJaronmxcs UCTIOIh30BaTh OCBOCHHBIC MEKIUCITUTUTMHAPHBIC,

MHUPOBO33pEHUYECKHUE 3HAHWS W YHUBEpCaJIbHble ydeOHbIe JEWUCTBUA B
II03HABATEIBbHON U COLMAJIbHOUN IIPAKTHKE.

B pesynbrare wu3yueHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBanus y oOywatomerocs OyayT cHOPMHpPOBAaHBI TO3HABATEIHHBIC
yHHUBEpCaJbHble yueOHbIE AEHCTBHSI, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHbIE yUeOHbIE
NEUCTBUA, PETYJISTUBHbIE YHHUBEpCAIbHbIE Yy4eOHbIE JCUCTBUS, COBMECTHAas
NEeSATENbHOCTbD.

MeTtanpeMeTHbIE PE3YJIbTaThl OCBOECHHSI MPOrPaMMbl CPEIHET0 OOIIEro
00pa30BaHUs JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH Y4eOHbIMHU NMO3HABATEJIbLHBIMU
NEeUCTBUAMM:

1) 6a3oBble JOrnYecKHe JAeiiCTBHUSI:

CaMOCTOATENBHO  (OPMYJIHMpPOBAaTh W aKTyalM3upoBaThb  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUM MNPUEMBI JIOTUYECKOIO MBILIUICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, KiIacCUpUKAIIUU, O00OIICHUS ), PACKPHIBATH CMBICT
OMONIOTMYECKUX MOHATHH (BBIACIATh UX XapaKTEepHBbIE MPU3HAKH, YCTAaHABIMBAThH
CBSI3H C JIPYTUMU TTOHSTUSIMU);

ONpeAeNATh LEeNH JACSITEIbHOCTH, 3a/laBas IMapaMeTpbl U KpUTEpPUH HX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATUSA ISl OOBSICHEHUS (DAKTOB M SIBJICHUUN
YKUBOU MTPUPOJBI;

CTPOUTH JIOTUYECKUE pacCykaAeHus (MHIYKTHBHbIC, JEIyKTUBHBIE, 110
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH U TPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYITUPOBATH BHIBOJIbI U 3aKITIOUCHUS;

PUMEHSTh CXEeMHO-MOJICJIbHbIE ~ CpEJCTBAa ISl MPEeJCTaBICHUs
CYIIECTBEHHBIX CBS3€H M OTHOIICHWN B M3y4aeMbIX OMOJOTHYECKHX OOBEKTax, a



TaKkK€  MPOTUBOPEUMH  Pa3HOTO  pOJAA,  BBISIBICHHBIX B Pa3IMYHBIX
nH()OPMAITMOHHBIX UCTOYHUKAX;

pa3zpabaThiBaTh IJIaH PEHICHHS MPOOJEMbI C YYETOM aHaIM3a WMEIOIIMXCSA
MaTepuaIbHBIX U HEMATEPHUAIbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHUBATH COOTBETCTBHUE PE3YJIbTATOB
TIEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUHN JACSITCIIBHOCTH;

KOOPJIIMHUPOBaTh W  BBIMIOJIHATH pabOTy B  YCIOBHUSX  PEAIBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aWMMO/ICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIILICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a3oBbIe HCC/IeI0BATEIbCKHE eHCTBHUSI:

BJIAJICTh HABBIKAMH yU4E€OHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JESITEIIBHOCTH,
HAaBBIKAMHM  pa3perieHus mpoOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOIOB PEIICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO
Pa3IMYHBIX METOJIOB TIO3HAHUS;

WCIIOJIB30BaTh Pa3IUYHBIC BHUIBI JCITCIBHOCTH 10 IOJTYYEHHUIO HOBOTO
3HAHWS, €T0 WHTEPIpPETAlHH, MPEeoOpa3oBaHUI0 W TPUMEHEHUIO B Yy4eOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUU YIEOHBIX U COIUATBHBIX TIPOEKTOB;

dbopMUPOBATh HAYYHBIA THUI MBIIUICHUS, BIAJIETh HAYYHOU TEPMHHOJIOTHEH,
KJTFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIC 3aladydl B 00pa3oBaTEIbHOMN
NEATETHHOCTH U KU3HCHHBIX CUTYAIIHSIX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh TUNOTE3y €€ peIlieHus, HaXOAUTh apryMEHThl MJis JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTpbl U KPUTEPUN PEIICHUS;

aHAIM3UPOBATh TIONYYCHHBIC B XOJE pEIICHHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCJIOBHSIX;

JlaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN TIOUCK TepeHoca CPEACTB M CIOcOo00B
JercTBUS B MPO(ECCUOHANBHYIO CPEY;

yMETh TIEPCHOCHUTHh 3HAHWS B IMO3HABATEIBHYIO M TPAKTHYECCKYIO 00JACTH
KU3HEICATCITLHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE HJIEH, MpeJiaraTh OPUTHHAIBHBIC TMOIXOABI M PEIICHHS,
CTaBUTH MIPOOJIEMBI U 33J1a4H, IOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(MOpPMAIUH (TEKCTE YU4eOHOTO
nocoOwsi, HAyYHO-TIONMYJSIPHOW JIUTEeparype, OWOIOTHYECKUX CIIOBapsX W
CIpaBOYHWKAX, KOMIBIOTEPHBIX 0azax MaHHBIX, B WHTepHETE), aHAIM3UPOBATH



UH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCTb;

(bopMyIUpPOBaTh 3aMpPOCHl U MPUMEHSTH PA3IMYHBIE METOJbI MPU TOUCKE U
orbope Ouosorndeckor MHMOpPMAIMKM, HEOOXOAMMOM JIJIsi BBITIOJTHEHUS YYCOHBIX
3amad;

mpUOOpETaTh OIBIT WCIOIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJI30BAHUS PA3TMYHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATETILHO  BbIOMpATh  ONTUMANIbHYIO  (GOpMYy  TPEACTABICHUS
Oouosiornueckor nH@popmaruu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKU
H IpyToe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
Ouonornyeckol HMHPOpMANUEH: TPUMEHATH XUMHUYECKHE, (U3UUYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJibl, abOpeBHaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIHMYECKHE  CPENICTBA
HATJISATHOCTH;

BIAJCTh  HABBIKAMHM  pAcloO3HaBaHWA W 3alUThl  WHOOpMaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMHU J1e€HCTBHSIMM:

1) obmeHue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATh
B JWAJIOTE€ WM UCKYCCHM IO CYIIECTBY OOCYXmaemMol TeMbl (yMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3MIIMKI JPYTUX YYaCTHUKOB
JIMaora Ui JUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBA OOIICHHs, MOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIECHUS W B3aUMOJCUCTBHS, MTOHUMATh
HaAMEPEHUS IPYTUX JIIOJICH, MPOSBIISATh YBAKHUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPpeKTHOU popMme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M KCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAMBUIYAJTLHON
paboTHI MPU PELICHUH OMOJIOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUN y4eOHOM 3a1auH;

BBIOMpATh TEMATHKy W METOJAbl COBMECTHBIX JEWUCTBHN C yd€ToM OOIIUX
WHTEPECOB M BO3MOXXHOCTEH Ka)/I0T0 4ieHa KOJIICKTHBA,;



NPUHUMATh LEJIM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATh JIEUCTBUSA II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JCHUCTBHH,
pacmpenensiTh pojaud ¢ Y4€TOM MHEHHM YYaCTHHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHUBAaTh MJEU C TMO3ULIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATETMYECKOE IIOBEJIECHUE B Pa3IUYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHNe YHMBEPCAIbHBIMH PEryJATHBHBIMU AeHCTBUSIMH:

1) caMoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS ISl BBISIBICHUA NPOOJIeM U UX
pelieHus B )KU3HEHHbBIX U YUYEOHBIX CUTYaLUX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUN LIEJIEBbIE WU CMBICIOBBIE
YCTAHOBKHM B CBOMX JCHCTBHSIX M MOCTYMKAax MO OTHOILICHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 310POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IO3HABATENIbHYIO JIESITEIbHOCTh, BBISBISATH
poOIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIbHON
JEATEIIbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH  pPEIICHHUS MpodiieMbl € YUYETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTECHUH;

JIaBaTh OLICHKY HOBBIM CHUTYAaLUSIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHHI;

JieaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTh
3a pEILIEHNE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO LIUPOKOW HPYIUIUU B
pa3HbIX O0JACTSIX 3HAHWM, IMOCTOSIHHO MOBBINIATH CBOW 0OpA30BATENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTh KOPPEKTHUBBI B JIESITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IENSM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENbHOM  pediieKkCuM KaK  OCO3HaHUS
COBEpIIAEMBIX JEUCTBUM M MBICIUTENBHBIX IMPOLECCOB, HMX pE3yJNbTaTOB U
OCHOBAHMM, MCIOJb30BaTh MPUEMBI PEPIIEKCUU I OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELLIECHHUS;

YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEUIEHUA IO UX
CHU)KEHMUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX NpPU AaHAIU3€ PE3YJIbTATOB
NEeATEIIbHOCTH;

3) npuHsTHE CeOs M IPYTrUX:

IPUHUMATH ce0sl, MOHMMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPU aHaJIU3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATH CIOCOOHOCTH MTOHUMATh MUP C TO3HUIMH JPYTOro YeJI0BeKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIE pPE3yNbTATBl OCBOECHHS COJEPKAHMS Y4YeOHOro IpeaMmera
«buonorusiy Ha yriayOJEHHOM YpPOBHE OPHEHTHPOBAHBI Ha OOECICUYCHHE
npopuapHOro  oOyueHus:  oOydaronuxcss — Ouwosormu. OHHM  BKIJIIOYAIOT:
cnenupuyeckue s OMOJOTUH HaAYyYHbIE 3HAHUS, YMEHUS U CIIOCOObI AEHCTBUH 1O
OCBOCHMIO, UHTEPIPETALMH U MPEeOOPa30BAHUIO 3HAHWM, BUJBI JEATEIBHOCTH MO
MOJIYYEHHUIO HOBBIX 3HAHUU U UX MPUMEHEHUIO B PA3JIUYHBIX YUEOHBIX, a TAKKE B
peabHBIX KU3HEHHBIX cUTyalusx. [IpenMeTHbie pe3ynbTaThl MPEICTABICHBI IO
rojilaM U3y4eHusl.

[IpenmeTHble pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 10
KJlacce JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUW O MECT€ U poJu OHOJIOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU ECTECTBEHHO-HAYYHOW KApTHUHBI MUpA, B
NMO3HAHWM  3aKOHOB  MPHUPOABI M  PEUIEHUH MpoOJeM  PalOHAIBLHOTO
IPUPOAOIIOIb30BaHUS, O BKJIAJI€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OHoJIOTH Y,

BJIAJCHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIONINE OHOJIOTHYECKUE TEPMHUHBI U TOHATUA (KU3Hb, KIIETKA,
OpraHu3M, MeTaloJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJOTUYECKUE TEOPUHU
(knerouynas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHasi Teopus
HacnenctBeHHoctTu T. Moprana), yuenuss (H. WM. BaBuioBa — o 1meHTpax
MHOTOOOpa3usi ¥ MPOUCXOXNKICHUS  KYJIbTYPHBIX  PACTEHUH),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO TOKOJICHHUS, PACIIEIUICHUS, YUCTOThI TaMeT,
HE3aBUCUMOro HacienoBanus [. MeHgens, TOMOJIOTUYECKUX PAIOB B
HACJIEICTBEHHOMN U3MEHYHUBOCTHU H. H. Bagunoga), MPUHLMIIBI
(KOMILIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO IO3HAHMS, HCIIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, H3MEpPEHUE,
HaOII0/ICHHE, DKCIIEPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHBIC MPU3HAKN: BUPYCOB, KIETOK MPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM 4YHCIIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX U UEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpraHOB pAaCTEHUMW, >KUBOTHBIX, YEJIOBEKa, IPOILIECCOB KU3HEAEITEIbHOCTH,
MPOTEKAOIUX B OpraHU3Max PAacTeHWH, KUBOTHBIX M YEJIOBEKAa, OMOJOTHYECKHIX
IPOIECCOB: 0OMEHA BemIeCTB (MeTaboIM3M), MPEBPALCHUS YHEPTUU, OPOKEHUS,
aBTOTPO(HOIO U reTepoTPOPHOrO TUIIOB MUTAHMS, (POTOCHHTE3A U XEMOCHHTE3A,
MUTO3a, M€I03a, TaMeTOreHe3a, SMOPUOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHA,
Pa3MHOXXEHHUS,  HMHJIMBUIYaJlbHOTO  pa3BUTUS  OpraHu3ma  (OHTOreHes3a),
B3aMMOJICCTBHS T€HOB, T€TEPO31Ca, UCKYCCTBEHHOI'O 0TOOPA;

yMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAYy OPraHOWJAMHU KIETKH M HUX
GYHKIUSAMHE, CTPOEGHHMEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIMAMH, MEXIY
OpraHaMd U CHCTEMaM{ OpraHOB y pAcTeHHH, *XKMUBOTHBIX W YEJIOBEKa M HUX
GyHKUMSIMH, MEXIY CHUCTEMaMHU OpPraHOB M WX (PYHKIUSMHU, MEXIY 3Taramu
oOMeHa BelIeCTB, 3TallaMU KJIETOYHOTO IUKJIA ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
dTamaMu AMOPUOHATBFHOTO PAa3BUTHS, TEHOTUIIOM M (DEHOTHNOM, (EHOTUIIOM U
dbakTopamu cpeJibl OOUTaHUS;

YMEHUE BBISBJISATh OTJIMYMUTENbHBIE MPU3HAKU KUBBIX CUCTEM, B TOM YHCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIUE aAPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUUIsl TOKA3aTEIbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CHCTEMAaTUYEeCKUX TPyI;

yMEHHE peniaTb ONOJIOTHYECKUE 33/1a4M, BBISBISATH IPUUNHHO-CIIEACTBEHHbIE
CBSI3M MEX]y UCCIIeTyEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSAMH, JIE1aTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH MOJIYYSHHBIX PE3yIbTATOB;

yMEHHE BBINOIHATH J1A0OpAaTOPHBIE M MpPAKTHUYECKHE pPalbOThI, COOII0IATH
npaBuia mpu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYOBaHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, MPOBEPITh HUX OKCHEPUMEHTAIbHBIMU
cpencTBamu, (GOpMYyIUpYs IeJb HUCCICIOBAHMS, AaHATU3UPOBATH IOIYYCHHbBIE
pe3yJIbTaThl U AENATh BBIBOJBL;

YMEHHE Y4YacTBOBaTh B y4EOHO-MCCIIEIOBATEIILCKOM paboTe Mo OuoJIoruw,
HKOJIOTUM U METUIIMHE, MPOBOAMMON Ha 0a3e MIKOIbHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  NPEJACTaBISATh  MOJYYEHHBbIE  pe3ysibTaThl Ha  YYEHHYECKHX

KOH(EPEHITUSAX;
YMEHUE OLICHHBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B
obrmactu  OWONOrMM M MEIHULUMHBI  (KJIOHMPOBAaHHWE,  HMCKYCCTBEHHOE

OIUTOIOTBOPEHHE, HAMPABIEHHOE M3MEHEHHE T'€HOMa M CO3JIaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOP Oyayuied mnpodeccuoHanbHOM
NESATETHPHOCTH B 00JacTH OMOJOTHH, MEAUITMHBI, OMOTEXHOJIOTHHU, BETEPUHAPUH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YTIyOIsTh MO3HABATEIbHBIH
WHTEPEC, HAIMIPaBJICHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH npodeccuu u
IPOJOJDKEHNE OMOJOrMYecKoro oOpa3oBaHMs B OpraHu3alusX CpeaHero
po(heCCHOHATLHOTO U BHICIIETO 00pa30BaHUSI.

[IpenmeTHble pe3yabTaThl OCBOEHUs yueOHoro mpeamera «buonorus» B 11
Klacce JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ M PpOJH OWOJOTHM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHHWU COBPEMEHHON €CTECTBEHHO-HAy4YHOU
KapTUHBI MHpa, B TO3HAHWM 33aKOHOB TPHUPOALI W PEIICHUU SKOJOTHYECKHUX
mpoOJeM dYelnoBEeUecTBa, a TakKe B PENICHWH BOIPOCOB PAIMOHATIHLHOTO
MPUPOIOIOIH30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OMOJIOTHUH;

YMEHHE BJIAJIETh CHUCTEMOW OWOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
OTIPEJICICHUs] W TOHWMAHHUE CYIIHOCTH OCHOBOIIOJATAIOIMNX OHOJIOTUYECKHUX
TEPMUHOB M TOHATUH (BHJ, dKocucTeMa, Ouocdepa), OMOJIOTHYECKHE TEOPUH
(aBomronionHas teopust Y. JlapBuHa, CUHTETHYECKAs TEOPHS DBOJIOIMH), YICHUS
(A. H. CeBepiioBa — 0 myTsaX U HampaBieHusx 3Bomtonnu, B.M. Bepnajackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apompimeBoro cxoacrea K. M. boapa), mpaBuna (mmammyma HO. Jlnbuxa,
HKOJIOTHYECKON MHpaMHIIbl DHEpPruM), rumnote3nl (rumore3a «vupa PHK» V.
['unbepra);

YMEHHME  BJIaJ€Th  OCHOBHBIMU  METOJJaMH  HAy4YHOrO  IO3HAHWUS,
UCIIOJIb3YEMbIMU B OMOJIOTUYECKUX HCCIIEI0OBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucaHue, u3MepeHue, HaOIIOIEHHE, JKCIIEPUMEHT), CIOCOO0aMHU BBISBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B MPUPOJIE;

YMEHHE BBIJICTSATh CYIIECTBEHHBIC MPU3HAKU: BHJIOB, OHOTEOILIEHO30B,
SKOCUCTEM U Ouocdepbl, CTaOWUIU3UPYIOIIEro, ABUKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, AJIONaTPUYECKOrO u CUMITATPUYECKOTO
BUI000PA30BaHUs, BIUSHUS JBIDKYIUX CHJI SBOJIOIMN HA TEHO(OH T TOMYJISINH,
MPUCTIOCOOJICHHOCTH OPTraHu3MOB K cpejie 0OMTaHMs, YepeOBaHUS HAIlpaBICHUMN
ABOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUH B IKOCHCTEMAX;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3U MEXKJIY TMPOIECCAMU SBOJIOINH,
JIBIDKYIIAMH CHJIAMUA aHTPOTIOTeHE3a, KOMIIOHEHTAMHU DPA3JIMYHBIX YKOCHCTEM WU
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIMUMTEIbHBIE  MPU3HAKUM  JKUBBIX  CHUCTEM,
IPUCTIOCOOJICHHOCTh BHJIOB K cpelle OOMTaHMs, a0MOTHYECKUX U OMOTUYECKHX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBAaX,
AHTPOITOIE€HHBIX U3MEHEHNUN B DKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIUKY ISl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEJIbl OOUTaHMSI, CAMHCTBA
YEJIOBEUECKNX pac, HEOOXOIWMOCTH COXPAaHEHHS MHOT000pa3usi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M USTIOBEYCCTRA,;

yMEHHUE pemiaTh OMOJOTUYECKUE 33791, BBISBIISITH TPUYUHHO-CIICICTBEHHBIC
CBSI3M MEX]Iy UCCIIETyEMbIMU OMOJIOTUYECKUMH TPOIIECCAMU U SIBIICHUSMH, JIETaTh
BBIBOJIbl M TIPOTHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJHATH JIA0OpAaTOpHbIE M MpaKkTUYECKHe padoThl, COOII0IaTh
npaBuiIa mpy paboTe ¢ yueOHbIM U Ta00PaTOPHBIM 000PYI0BAaHUEM;

YyMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OKCIEPUMEHTAIbHBIMU
cpenctBamu, GOpMyIUpYs 1ellb KCCIENOBaHUs, aHATU3UPOBATH IOJYUYEHHbIE
pe3yNbTaThl U AENIaTh BHIBOIBL;

yMEHHE Y4JacTBOBAaTh B y4eOHO-HCCIIEIOBATEIHCKONH pabOTe MO OHMOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJAMMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOoJIMYHO  TPEACTaBIATh  MOJIyYEHHBIE  PE3yJIbTaTbl Ha  YYEHHYECKHX
KOH(DEpeHIUsX;

yMEHHUE OLIEHUBATh TMIOTE3bl U TEOPUU O TIPOUCXOKICHUU KU3HU, YEIOBEKa
U YEIIOBEYCCKUX pac, O MPUUYMHAX, MOCICICTBHUIX W CHOCO0aX MPEeAoTBpaIICHUS
r1o0aabHBIX M3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayied npodeccuoHaIbHON
NEeSATENBHOCTH B 00J1aCTH OMOJIOTUH, SKOJIOTUH, IPUPOIOTIONB30BaHUS, METUIIUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH, CEIBCKOTO XO3SAHCTBa, IHIIEBON
MIPOMBITIUICHHOCTH, YTIIyOJIATh TO3HABATENbHBI WHTEPEC, HAIMpaBICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIICH  mMpodeccuu U MPOAOIIKEHUE
OMOJIOTUYECKOTO 00pa30oBaHusl B OpPraHU3AIUSAX CPEAHEro MpoecCHOHATBHOTO U
BBICIIIET0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NMporpamMMbI

buonorus xak Hayka

JKuBnIie ccTeMBI U X HU3YUCHUC

KoaunuecTBo 4acoB

Bcero

KoHnTpoJabHbIe
padoThI

IIpakTuyeckue
padoThI

DJIEeKTPOHHbBIE
(undposbie)

oOpa3oBaTeJibHbIE

pecypcsl

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

buonorus xinetku
XuMuyeckasi OpraHu3aus KIeTKu

Crpoenue 1 pyHKIHUU KIETKU

OOMeH BellecTB U NMPpEeBpallleHUuE SHEPTUU B

KIICTKE

Hacnencreennast unpopmanus u
peanmuzanus €€ B KIIETKE

0.5

0.5

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

10

11

Crpoenue U pyHKIUHN OpPraHU3MOB
Pa3mHOXeHME U pa3BUTUE OPraHU3MOB

JKU3HEHHBIH UK KIETKA

I'enetnka — HayKa O HAaCJICACTBCHHOCTHU U
HU3MCHYUBOCTHU OPTaHNU3MOB

1.5

1.5

0.5

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

12

3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

10

http://school-
collection.edu.ru/

13

14

15

3aKOHOM€‘pHOCTI/I N3MCHYHNBOCTH
I'eneTnka yemoBeka

Cenexuusi OpraHu3MoB

0.5

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

16

17

18

19

20

BrorexHoorus 1 CUHTETUYECKAST OMOIOT U

PesepBHOE Bpems

BBeneHre B ”THHOBAIIMOHHYIO OHOJIOTHIO U
OHOTEXHOJIOTHIO.

Knerounas HHKCHCPUS.

['ennast uHxeHepus.

10

11

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

21

[TpuknagHas GUOTEXHOIOTHS.

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

13

http://school-
collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KITACC

KoauuecTBo yacoB DJIEeKTPOHHbBIE
HauMeHoBaHuUe pa3iesioB U TEM (audpoBbie)
Ne n/m P Kontpoabnbie IIpakTHueckue p
NpOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 3apoxAeHUE U Pa3BUTHE FBOTIOLMOHHBIX 4 http://school-
MpEeACTaBICHUIN B OMOJIOTUH collection.edu.ru/
" http://school-
2 MUKpOIBOITIOIUS U €€ Pe3yIbTaThl 14 2 collection.edu.ru/
3 Maxkpo3Bororus 1 €€ pe3yabTaThl 6 il 751001
P t pesy collection.edu.ru/
[IpoucxoxaeHue v pa3BUTHE )KU3HN Ha http://school-
4 15 1.5 ;
3emie collection.edu.ru/
http://school-

5 [IpoucxoxaeHne yeaoBeKka — aHTPOIIOTEHE3 10 1 ;

collection.edu.ru/
DKOJIOTUsl — HayKa O B3aUMOOTHOILIEHUSX
http://school-
6 OpPraHU3MOB U HaJOPTaHU3MEHHBIX CUCTEM 3 0.5 .
. N collection.edu.ru/
C OKpYy>Karolei cpenou
http://school-
7 OpraHusMsl U cpesia 0OUTaHUs 9 1.5 collection.edu.ru/
. http://school-
8 DKOJIOTHS BUIOB U TIOMYJISIIANA 9 0.5 collection.edu.ru/
DKOJIOTHSI COOOIIECTB. DKOJIOTHIECKHE http://school-
9 12 0.5 -
CUCTEMBI collection.edu.ru/
http://school-

10 buocdepa — rmobanbHas SkocucTemMa 6 -
collection.edu.ru/
http://school-

11 UYenmoBek U OKpyrKaroImas cpeaa 6

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

12

PesepBHOE Bpems

http://school-
collection.edu.ru/

13

14

15

YemoBeuecTBO B DKOCUCTEME 3EMITUA
Dkosoruueckas aemorpadus

OCHOBBI DKOJIOTUA

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

16

17

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

UYenosek u buochepa

3akiIroueHue

16

136

7.5

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/




IHHOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
KoimyecTBo yacos DJIeKTPOHHbIE
Ne Hara undgposBbie
Tema ypoka Kontpoasnbie IIpakTnyeckue
n/n Bcero H3y4YeHUs o0pa3oBaTte/ibHbIE
padoThbI padoThI
pecypchbl
buosiorus kak KOMIUIEKCHas HAyKa U Kak 1 http://school-
9aCTh COBPEMEHHOTO O0IIECTBA 03.09.2024  collection.edu.ru/catalog/
. http://school-
JKuBbl€ cCTEMBI U X CBOWCTBA 1 04.09.2024  collection.edu.ru/cataloa/
http://school-
YpoBHEBas opraHu3anus >KUBbIX CUCTEM 1 05.09.2024  collection.edu.ru/catalog/
Hctopust OTKPBITHS U U3YyYEHHS KIIETKHU. 1 http://school-
Knerounas reopust 06.09.2024  collection.edu.ru/catalog/
Mertoas! MOJIEKYJIIPHON U KIETOYHOU
ouonoruu. [Ipaktuueckas pabora
«M3ydyeHre MeTO10B KJIETOYHOU 1 05 http://school-
ouosoruu (xpomarorpadusi, ' 10.09.2024  collection.edu.ru/catalog/
anektpodopes, muddepeHnraIbHOe
uentpudyruposanue, [111P)»
. http://school-
XHMHHECKHIT COCTAB KICTKH 1 11.09.2024  collection.edu.ru/catalog/
MuHepalibHbIE BELIECTBA KIETKH, UX 1 http://school-
OuoIOTHYeCKas POJib 12.09.2024  collection.edu.ru/catalog/
Opranuyeckrie BEeIECTBa KIETKH — htt://school
6enku. JlabopaTopHas pabota 1 0.5 13.09.2024 _picolIection.edu.ru/cataloq/

«O6Hapyx’eHHe OEJIKOB € IOMOIIbIO



http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/

Ka4CCTBCHHBIX peaKHHﬁ»

CoiicTBa, knaccuduxanus 1 GyHKuuu

http://school-

o 0enKoB 17.09.2024  collection.edu.ru/catalog/
10 Oprannueckue BEUIeCTBA KIETKH — http://school-
YTJIEBOIbI 18.09.2024  collection.edu.ru/catalog/
1 Oprannyeckue BelecTBa KIETKH — http://school-
JIUIU B 19.09.2024  collection.edu.ru/catalog/
Hykneunossie kucnorsl. JIHK n PHK.
JlabopaTtophnas pabota «MccnenoBanue http://school-
12 0.5 ;
HYKJIEMHOBBIX KHCJIOT, BBIIEIEHHBIX U3 20.09.2024  collection.edu.ru/catalog/
KJIETOK Pa3IUYHBIX OPTaHU3MOBY
13 Crpoenue n ¢pynkiuu ATO. Jlpyrue http://school-
Hykneozuarpudocparel (HTD) 24.09.2024  collection.edu.ru/catalog/
CexBenupoBanue JIHK. Meroabl htto:/fschool
14 1 CHOMMUICH, TPAHCKPHIITOMHII, 25.09.2024  collection.edu.ru/catalog/
MIPOTEOMUKH
. http://school-
1 MerToztst cTpyKTyprOii Gnorori 26.09.2024  collection.edu.ru/catalog/
16 Tune! knerok. [IpokapuoTnueckas http://school-
KJIeTKa 27.09.2024  collection.edu.ru/catalog/
CrtpoeHue 3yKapuOTHYECKON KIETKH.
http://school-
Y Hpaxmiricckas pabora «Hsyicrme 0> 01.10.2024  collection.edu.ru/catalog/
CBOMCTB KJICTOYHOU MEMOpaHbI»
. http://school-
18 [ToBepXHOCTHBIH anmapar KIeTKH 02.10.2024  collection.edu.ru/catalog/
OpHoMeMOpaHHbIE OPTraHOUIbI KIETKH. htto:/fschool
19 [Tpaktuueckas pabora «13yuyenue 0.5 03.10.2024 _picol lection.edu.ru/catalog/

ABUKCHUA NUTOINIA3MbI B PaACTUTCIIbHBIX



http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/

KIJIICTKax»

[TomyaBTOHOMHBIE OPTAHOUIBI KIIETKHU:
MUTOXOHJIpUH, TIacTU k. JJabopaTtopHast

http://school-

20 pabota «MccieoBaHue mIa3MoIm3a u 05 04.10.2024  collection.edu.ru/catalog/

JETNIa3MOJIN3a B PACTUTENBHBIX KIETKAX)
http://school-

21 HememOpanHbIe opraHOHIbI KJIETKH 15.10.2024  collection.edu.ru/catalog/

http://school-

22 Crpoetie it pynicLih 11pa 16.10.2024  collection.edu.ru/catalog/
CpaBHuTeNbHAs XapaKTEPUCTHKA KIETOK

93 sykapuoT. JlaboparopHas pabota 05 http://school-
«M3yueHne cTpoeHus KIETOK pa3IudHbIX ' 17.10.2024  collection.edu.ru/catalog/
OpPTraHHU3MOBY»

AcCUMUISIIIAS U JTUCCUMMIISALIUS — JIBE
CTOpOHBI MeTabonu3Ma. Turmbsl oOMeHa

24 BemecTB. JlabopaTopHas pabora http://school-
«M3yueHne KaTaIMTUYECKON aKTUBHOCTH 18.10.2024  collection.edu.ru/catalog/
(dbepMeHTOB (Ha TpUMepe aMIIIa3bl WIN
KaTaJasbl)»

DepMEeHTATUBHBINA XapaKTeP peaKImii
KJIETOYHOTO MeTa0oIu3Ma.
Jlaboparopnas pabota «M3yuenue http://school-

25 0.5 )
(epMEHTATUBHOTO PACIICTIIICHUS 22.10.2024  collection.edu.ru/catalog/
MIEPOKCHIA BOJIOPO/IA B PACTHTEIBHBIX H
KUBOTHBIX KIIETKAX)

http://school-
26 benku-akTuBaTOphl U OENKU-UHTUOUTOPHI 93102024 collection.edu.ru/catalog/
. http://school-
27 ABTOTpOGHBIN THTT OOMEHA BEIIECCTB

collection.edu.ru/catalog/
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24.10.2024

http://school-

28 borocrres 25.10.2024  collection.edu.ru/catalog/
XemocunTes. JlabopaTtopHas pabota htto:ffschool
29 «CpaBHeHue nporieccoB (poToCHHTE3a U 0.5 99.10.2024 _picol lection.edu.ru/catalog/
XEMOCHUHTE3a»
AHa’poOHbIe OpraHu3Mbl. Bus
30 oposxenus. JlabopaTopHas paborta http://school-
«CpaBHEHHE IPOLIECCOB OPOKEHUS U 30.10.2024  collection.edu.ru/catalog/
JIBIXaHUSD)
31 AdpoOHBIE OpraHU3MBbI. JTaITbl http://school-
HHEPreTHUECKOro ooMeHa 31.10.2024  collection.edu.ru/catalog/
DHeprus MeMOpPaHHOTO rpaiueHTa htt://school
32 HpOTOHOB.VCI/IHTGS AT®: pabora 01.11.2024 _picolIection.edu.ru/cataloq/
poToHHON AT®-cuHTa3b1
http://school-
33 Pearcuutit MATpIHOIO CHiTE3 05.11.2024  collection.edu.ru/catalog/
34 Tpanckpunuus — MaTpU4YHbIA CUHTE3 http://school-
PHK 06.11.2024  collection.edu.ru/catalog/
N http://school-
35 Tpancnsuus u ¢ orarsl 07.11.2024  collection.edu.ru/catalog/
36 KonupoBanue amunokucinot. Posib http://school-
prubocoM B OMOCHHTE3E OenKa 08.11.2024  collection.edu.ru/catalog/
37 Opranuzanus reHomMa y IpoKapHuoT u http://school-
YKapHOT 12.11.2024  collection.edu.ru/catalog/
MonekynaspHble MEXaHU3MbI SKCITPECCUU http://school-
38 .
T€HOB Y 3YKapuoOT 13.11.2024  collection.edu.ru/catalog/
39 Bupycsl — BHEKIIeTOUHBIE (POPMEI 0.5 http://school-
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’KU3HU U OOJIUTAaTHBIC MTApa3UThI. 14.11.2024  collection.edu.ru/catalog/
[Tpaktuyeckas padora «Coznanue
MOJIETTU BUPYCa»
40 BupycHsbie 3a0oneBanus YeI0BEKa, http://school-
KUBOTHBIX, PACTEHUI 15.11.2024  collection.edu.ru/catalog/
41 HanorexHonoruu B 6uonoruu u http://school-
MEUITMHE 26.11.2024  collection.edu.ru/catalog/
. http://school-
42 HKASHCHHBIH I KICTKI 27.11.2024  collection.edu.ru/catalog/
. http://school-
43 Marputrbii curres THK 28.11.2024  collection.edu.ru/catalog/
Xpomocomsl. JIaboparoprasi pabota httn://school
44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5 99.11.2024 _picolIection.edu.ru/cataloq/
MUKpOIpenaparax»
http://school-
4 Jlenetitte IIETKH — MHTO3 03.12.2024  collection.edu.ru/catalog/
Tuns! kneTok. KapuokuHes u UTOKUHE3.
JlaGopatopHnas pabora «Habmronenue http://school-
46 0.5 )
MHTO3a B KJIETKaX KOHYMKA KOPEIIKa 04.12.2024  collection.edu.ru/catalog/
JyKa (Ha TOTOBBIX MUKpPOIIpENapaTax)»
http://school-
47 Perynsius ;xMU3HEHHOTO IIUKJIA KJIETOK 05.12.2024  collection.edu.ru/catalog/
http://school-
48 Opranusm Kak eIMHOE 11eJI0e 06.12.2024  collection.edu.ru/catalog/
Txanu pactenuil. Jlaboparopnas padota http://school-
49 . - 0.5 .
«M3yueHne TKkaHeW pacTeHUI» 10.12.2024  collection.edu.ru/catalog/
50 TkaHM )KUBOTHBIX U YEJIOBEKA. 05 http://school-
JlaGopatopHnas pabora «3yuenue ' 11.12.2024  collection.edu.ru/catalog/
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TKaHeH >KHBOTHBIX)»

Opransl. CrcTeMbl OpraHoB.

http://school-

51 JlabopaTtopnast pabota «3yuenue 0.5 12122024 collection.edu.ru/catalog/
OpraHOB I[BETKOBOT'O PACTEHUS)
http://school-
52 Onopa Tena opramm3mos 13.12.2024  collection.edu.ru/catalog/
http://school-
53 JBHOKCHHE OprauH3MOB 17.12.2024  collection.edu.ru/catalog/
http://school-
54 Turanme opranusmos 18.12.2024 @ collection.edu.ru/catalog/
55 IIutanue NO3BOHOYHBIX KUBOTHBIX. http://school-
[TumeBapuTenpHas cUCTEMA YEJIOBEKa 19.12.2024  collection.edu.ru/catalog/
http://school-
56 JBIXaHHE OPraHH3MOB 20.12.2024 @ collection.edu.ru/catalog/
57 JIpIxaHHE TO3BOHOYHBIX JKMBOTHBIX U http://school-
YyeJloBeKa 24.12.2024  collection.edu.ru/catalog/
http://school-
58 TpancnopT BEUIECTB y OPraHU3MOB 25.12.2024 @ collection.edu.ru/catalog/
59 KpoBeHocHas cucteMa mo3BOHOYHBIX http://school-
SKUBOTHBIX M YEJIOBEKA 26.12.2024  collection.edu.ru/catalog/
http://school-
60 Boinesenue y opranusmon 27.12.2024 @ collection.edu.ru/catalog/
http://school-
61 3aiuTa y Opranusmos 09.01.2025  collection.edu.ru/catalog/
http://school-
62 MmmyHHas crerema yenosexa 10.01.2025  collection.edu.ru/catalog/
63 PaznpaxumMocTts 1 perynsinus y http://school-
OpraHu3MOB 14.01.2025  collection.edu.ru/catalog/
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I'ymopanbHast perymsius 1 SHAOKpUHHAS

http://school-

64 :
CHCTEMa KUBOTHBIX M YEJIOBEKA 15.01.2025  collection.edu.ru/catalog/
http://school-
65 @DopMbl pa3MHOKEHUST OPTraHU3MOB 16.01.2025  collection.edu.ru/catalog/
http://school-
66 Hososoe paswroskerte 17.01.2025  collection.edu.ru/catalog/
. http://school-
67 Meiio3 21.01.2025  collection.edu.ru/catalog/
I'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JJabopaTopnast pabota http://school-
68 0.5 .
«HM3ydeHune CTpOEHHS MMOJIOBBIX KIETOK 22.01.2025  collection.edu.ru/catalog/
Ha TOTOBBIX MUKPOTIpENapaTax»
69 WNHnnBunyansHOE pa3BUTHE OPraHU3MOB http://school-
— OHTOTEHE3 23.01.2025  collection.edu.ru/catalog/
20 3akiajKa OpraHoB U TKaHEH U3 http://school-
3apOJIBIIEBBIX JINCTKOB 24.01.2025  collection.edu.ru/catalog/
PocT u pa3BuTHE KUBOTHBIX.
JlaGopatopHnas pabota «BpisiBieHue http://school-
71 . 0.5 ;
MIPU3HAKOB CXOJCTBA 3apOAbILIEH 28.01.2025 @ collection.edu.ru/catalog/
MTO3BOHOYHBIX KUBOTHBIX)
Pa3smHOXeHMe U pa3BUTUE PACTEHHUIA.
JlabopaTtopnas pabora «CtpoeHue http://school-
72 0.5 .
OpPraHOB Pa3MHOKEHUS BBICILIUX 29.01.2025  collection.edu.ru/catalog/
pacTeHun»
73 Hcropust CTaHOBIIEHUS U pa3BUTUSA http://school-
T€HETUKHU KaK HAYKH 30.01.2025  collection.edu.ru/catalog/
74 OCHOBHBIC TIOHATHS U CHMBOJIBI 05 http://school-
renetuku. JlabopaTopHas pabora ' 31.01.2025  collection.edu.ru/catalog/
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«JIpo3oduia kak 00BEKT TCHETHIECKUX
HUCCIIENOBAHUIT

3aKOHOMEPHOCTH HACTIEIOBaHUS
MPU3HAKOB. MOHOTHOpHUTHOE
ckpemuBanue. [Ipaktuueckas pabota
"N3y4eHue pe3yabTaToB
MOHOTHOPHUIHOTO CKPEIIMBAHUS Y
npo3oduibr”

[luTonormyeckrne OCHOBBI
MOHOTHOPHIHOTO CKPEIIUBAHUS

AHanmm3upyrolee CKpeluBaHue.
Henonnoe nomuHupoBanue

JurnOpuiHoe CKpelBaHue.
IIpakTnueckas padbora «3yuenue
pe3yNbTaTOB TUTHOPUIHOTO
CKPEUIMBAHUSA Y APO30(DUITB)

[{uTomorndeckue OCHOBBI TUTUOPUTHOTO
CKpEILIUBaHHUS

CHGHHCHHOG HaCJICAOBAHHUC ITPHU3HAKOB

XpOMOCOMHasI TEOPUS
HACJIEICTBEHHOCTH

I'eneTuka nona

I'enotun xak 1eJocTHas cucTeMa

I'eHeTMYECKUIT KOHTPOJIb Pa3BUTHS
pacTeHHH, )KUBOTHBIX U Y€JI0BEKa
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MN3MeHuYnBOCTh MpU3HAKOB. Buibl
U3MEHYUBOCTU

MoaudukanroHHass K3MEHYUBOCTh

BapuannoHHBIN psii U BApHAaLIMOHHAS
kpuBas. JJaboparopnas pabota
«MccnenoBanue 3aKkOHOMEPHOCTEN
MOAU(PUKAITMOHHON U3MEHUYHUBOCTH.
[TocTpoeHne BapualluOHHOTO psiia U
BapHaIllMOHHON KPUBON»

I'emoTnnueckas U3MEHUHBOCTb.
KoMOuHaTHBHAS N3MEHUMBOCTE

MyTannoHHast U3MEHYUBOCTD.
IIpakTnueckas padora «MyTtauuu y
Ipo30¢ bl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMEPHOCTH MYTallMOHHOTO
nporuecca. JNUIeHeTUKa U AUTeHOMUKA
I'eneruka yenoseka. [IpakTrnueckas

pabota «CocTaBieHue U aHaIn3
POAOCIOBHO

MeTtoasl MEIUIIMHCKON T€HETUKU

3HaucHUE MGZIHIII/IHCKOﬁ T'€CHCTUKH B
npeaAOTBPAIICHNN U JICUCHUU
FCHETHYECKUX 3a00J1eBaHuil YyeIoBeKa

OCHOBHbBIC TIOHSITHS CEJICKIINH.
Jlaboparopnas pabota «3yueHnue

0.5

0.5

0.5

0.5

27.02.2025

28.02.2025

04.03.2025

05.03.2025

06.03.2025

07.03.2025

11.03.2025

12.03.2025

13.03.2025

14.03.2025

http://school-
collection.edu.ru/catalog/

http://school-
collection.edu.ru/catalog/

http://school-
collection.edu.ru/catalog/

http://school-
collection.edu.ru/catalog/

http://school-
collection.edu.ru/catalog/

http://school-
collection.edu.ru/catalog/

http://school-
collection.edu.ru/catalog/

http://school-
collection.edu.ru/catalog/

http://school-
collection.edu.ru/catalog/

http://school-
collection.edu.ru/catalog/



http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/

COPTOB KYJbTYPHBIX PaCTEHHUI U MOPOJ
JOMAIITHUX KUBOTHBIX)»

MeToapl CeNeKIIMOHHOM pabOoTHI.

http://school-

95 Jlaboparopnas pabota «I/IzyzleHHe 0.5 18.03.2025  collection.edu.ru/catalog/
METOJIOB CENIEKIINU PACTEHUI»
JIoCTHXKEHHUS CENEKIIUU PACTEHUI U htto://school
96 KUBOTHBIX. HpaKanuecxaﬂ paborta 19.03.2025 _picollection.e du.ru/catalog/
«IIpuBuBKa pacTeHUI
CoxpaHeHue, U3y4eHHUE U UCI0Ib30BaHUE http://school-
97 )
TEHETUYECKUX PECYPCOB 20.03.2025  collection.edu.ru/catalog/
buorexHoorus Kak Hayka ¥ OTpaciib htt://school
98 npousBojacTBa. [IpakTudeckas pabora 0.5 91.03.2025 Colllection.e du.ru/catalog/
«M3yueHne 0ObeKTOB OMOTEXHOIOTHIDY
99 OCHOBHBIE HAIlPaBJICHUSI CHHTETUYECKOU http://school-
Ounoyoruu 24.03.2025  collection.edu.ru/catalog/
http://school-
100 XpOMOCOMHAsI U TCHHAsI HH)KCHEPHS 95.03.2025  collection.edu.ru/catalog/
101 MegunuHcKkrue OMOTEXHOIOTHI hitp://school-
CAUTLIHCKHC DHOTEXHOIO 26.03.2025  collection.edu.ru/catalog/
102 Pe3zepsubiii ypok. [ToBTOpenue, http://school-
0000111eHHE, CUCTEMATH3AlUs 3HAHUI 27.03.2025  collection.edu.ru/catalog/
HMuHOBaLMOHHAS OHUOJIOTHS. htto:/ischool
103 buorexHoorus — COBpeMueHHI)II/I aTan 98.03.2025 _picollection.e du.ru/cataloa/
Pa3BUTHS HHHOBAIIMOHHOW OMOJIOTHH.
http://school-
104 OCHOBHBIE TOHATHS OMOTEXHOJIOTHH. 31032025  collection.edu.ru/cataloa/
http://school-
105 Otpacim GuotexmoormH 01.04.2025  collection.edu.ru/catalog/
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http://school-

106 OO0bekThI OnoTexHoJOoTUU. [IpOoKapHOTHI. 02.04.2025  collection.edu.ru/catalog/
http://school-
107 OOBEKTHI OMOTEXHOJIOTUU. DYKAPUOTHI. 03.04.2025  collection.edu.ru/catalog/
http://school-
108 OcoOeHHoCcTH arpoOUOTEXHOJIOTHH. 04.04.2025  collection.edu.ru/catalog/
. http://school-
109 KynbTypa kieTok u Tkanei 15.04.2025  collection.edu.ru/catalog/
110 [TutaTtenbHbIe Cpeabl s http://school-
arpoOHOTEXHOJIOTHIA. 16.04.2025  collection.edu.ru/catalog/
111 Perynsaropsr pocTa kak (pakropsl ycrexa http://school-
OMOTEXHOJIOTUH PACTEHUIA. 17.04.2025  collection.edu.ru/catalog/
. http://school-
112 brotexnonoris pactemsi. 18.04.2025  collection.edu.ru/catalog/
KynbTypa KJ1eTOK BBICIINX PAaCTEHUH. htto://school
113 KJ‘IOHaJ'IBuHOC MUKpPOPa3MHOXKECHHE 99 04.2025 colllection.e du.ru/catalog/
pacTeHHI.
114 KitonnpoBanue no3BOHOYHBIX http://school-
JKUBOTHBIX. 23.04.2025  collection.edu.ru/catalog/
http://school-
115 Hcropust KTOHUPOBAHUS )KUBOTHBIX. 94042025  collection.edu.ru/catalog/
http://school-
116 AHTHTEII2 U AHTHICHEL 25.04.2025  collection.edu.ru/catalog/
[Tonyuenne MOHOKIIOHAJIBHBIX AHTUTEI http://school-
117 . )
METOIaMH KJIETOYHON MH)KEHEPHH. 29.04.2025  collection.edu.ru/catalog/
O6o6maroee o remaMm «BBenieHue B htto://school
118 ounortexHosoruio» u «Kierounas 30.04.2025 coIIIection.e du.ru/catalog/

WHXeHepus'".



http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/

http://school-

119 Peras HIDKEHCPHS. 05.05.2025  collection.edu.ru/catalog/
N http://school-

120 Tpancqopmauus y baxrepuii. 06.05.2025  collection.edu.ru/catalog/
http://school-

121 Bupycet i daxrepuogary. 07.05.2025  collection.edu.ru/catalog/
122 Kanrneporenes u 6MOTEXHOJIOTHYECKHE http://school-

OCHOBBI OOPBOBI C HUM. 08.05.2025  collection.edu.ru/catalog/
http://school-

123 Tpancayxus. 12.05.2025  collection.edu.ru/catalog/
124 HekoTopsie ocobenHocTH http://school-

JKU3HEIEATETBHOCTH OaKTEPHIL. 13.05.2025  collection.edu.ru/catalog/
125 Bbopnba GakTepuii ¢ BUPYCHOM http://school-

UHQEKIHEH. 14.05.2025  collection.edu.ru/catalog/
http://school-

126 Bexroper. 15.05.2025  collection.edu.ru/catalog/
N http://school-

127 MeTO/IbI TeHHOH HHOKCHEPHH. 16.05.2025  collection.edu.ru/catalog/
Perynsiuust akTHBHOCTU T'€HOB Y http://school-

128 .

IIPOKAPUOT U DYKApUOT. 20.05.2025  collection.edu.ru/catalog/
http://school-

129 PaboTa reHoB B UyXKepOIHBIX KIIETKAX. 21.05.2025  collection.edu.ru/catalog/
http://school-

130 MeuiuHcKass OMOTEXHOJIOTHS. 99052025  collection.edu.ru/catalog/
N http://school-

131 buoTrexHoJiorus B CEILCKOM XO35IMCTBE. 23.05.2025  collection.edu.ru/catalog/
132 OO6acTi MPUMEHEHHMSI TPAHCTEHHBIX http://school-

pacTeHui. TpaHCreHHbIE )KUBOTHBIE. 26.05.2025  collection.edu.ru/catalog/
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133 [TumeBast OMOTEXHOIOTHA.

http://school-

27.05.2025  collection.edu.ru/catalog/
134 ['erHOMO M (DUTIMPOBAHHBIE TIPOTYKTHI 1 http://school-
MIUTaHUS. 28.05.2025  collection.edu.ru/catalog/
135 BrotexHonorus u mpoOIeMbl 3alIUTHI 1 http://school-
OKPY’KaIOIIEeH CpeIbl. 29.05.2025  collection.edu.ru/catalog/
http://school-
136 HepeneKTHBbI pasBiTs OHOTEXHOOT i . 30.05.2025  collection.edu.ru/catalog/
OBUIEE KOJIMYECTBO YACOB I10 136 135

ITPOT'PAMME
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11 KITACC

KoJsimyecTBo yacoB DJIEKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrtpoabubie IIpakTudeckue
n/n Bcero U3yYeHUs oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
http://school-
1 OpomtonmonHas teopus Y. Jlapsuna 1 03.09.2024  collection.edu.ru/catalog/
5 JIBHKyIIME CUIIBI 3BOJIFOLIUU BUJOB 110 1 http://school-
Y. lapBuny 04.09.2024  collection.edu.ru/catalog/
3 bopn0a 3a cyiecTBoBaHue, 1 http://school-
€CTECTBEHHBIH U UCKYCCTBEHHBIN 0TOOP 05.09.2024  collection.edu.ru/catalog/
4 ®opMUpOBaHUE CUHTETUYECKON TEOPUU 1 http://school-
HBOJIIOLIUU 06.09.2024  collection.edu.ru/catalog/
DTanbl HBOJIIOLMOHHOTO IpoLecca: http://school-
5 1 .
MHUKPO?3BOIIOLHSA U MAKPOIBOJIIOLIHS 10.09.2024  collection.edu.ru/catalog/
6 [Tonynsiuust — s1aeMeHTapHas €AUHULIA 1 http://school-
IBOJIIOLUH 11.09.2024  collection.edu.ru/catalog/
3aKOH reHeTHYeCcKOoro paBHOBecHs JK.
7 Xapnmu, B. BaitnOepra. JlabopaTopnas 1 05 http://school-
pabota «BeIsSBIICHHE H3MCHIUBOCTH Y ' 12.09.2024  collection.edu.ru/catalog/
ocobeil 0JJTHOro BUa»
8 DneMeHTapHbIEe (GaKTOPHI IBOIIOINN 1 ttp//SenooL-
" P P ot 13.09.2024  collection.edu.ru/catalog/
9 Dddext ocnoBatens. dpdext 1 http://school-
OyTBUIOYHOT'O TOPJIBIIIKA 17.09.2024  collection.edu.ru/catalog/
10 Murpauun. M30151011 TOMYJISALMIA: 1 http://school-
reorpaduueckas, OHOIOrHYeCKast 18.09.2024  collection.edu.ru/catalog/
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EcrecTBennsbIit oTOOp —

http://school-

11 :

HATNPABIISIOMUN (aKTOP IBOIOIHH 19.09.2024  collection.edu.ru/catalog/
. http://school-

12 [onosoii otbop 20.09.2024  collection.edu.ru/catalog/
[Tprcnoco0aeHHOCTh OPraHU3MOB KaK
pe3yNIbTaT MUKPOIBOJTIOIIHH. httn://school

13 JlaGoparopHas pabota «HqueHvHe 05 24.09.2024  collection.edu.ru/catalog/
apoMop(}o30B U HIKMOaAANITAINI Y
pPacCTeHHU U )KUBOTHBIX)

[Tpumeps! IprcocoOIeHUN y
OpPTaHU3MOB: MOP(OJIOTHIECCKHE,

14 bu3noIoTHYECKre, ONOXUMHYECKUE, 05 http://school-
noBeeHueckue. JlabopatopHas pabora ' 25.09.2024  collection.edu.ru/catalog/
«[Ipucnocobiienus: OpraHu3MOB U UX
OTHOCHUTEIbHAS 1[eIecO00Pa3HOCTh)

Bupn, ero kpurepuu u CTpykTypa.
JlaGopaTtopHnas pabora «CpaBHEHHE http://school-

15 0.5 .

BHUJIOB 110 MOP(OJIOTHIECKOMY 26.09.2024  collection.edu.ru/catalog/
KPUTEPUIO»
http://school-

16 CtpykTypa BrIa 27.09.2024  collection.edu.ru/catalog/

17 Bunoo6pas3oBanue kak pe3ynbrar http://school-
MUKPO3BOIIOLUI 01.10.2024  collection.edu.ru/catalog/

18 CBs13b MUKPO?BOJTIOLIMM U http://school-
SIMUIEMHUOJIIOT U 02.10.2024 = collection.edu.ru/catalog/
Makpo3Bosronus. htto://school

19 [TaneoHToNOriECKHE METOIEL 03.10.2024  collection.edu.ru/catalog/

HU3YUCHUA DBOJIIOLUU
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buoreorpaduyeckue MeToAbl U3yUEHUS

http://school-

20 HBOJIIOLUH 04.10.2024  collection.edu.ru/catalog/
OMOPHOIOTHYECKHUE U CPABHUTEIBHO- htt://school
21 MOP(OIIOTHUECKHE METO Il N3YICHHS 15.10.2024 _picollection.e du.rulcatalog/
ABOJIIOLIUN
MouekysspHO-T€HETUYECKHE, htto://school
22 OMOXUMHUYECKUE U MAaTEMAaTUUECKHE 16.10.2024 _picollection.e du.ru/catalog/
METO/IbI U3YUYEHHUSI SBOTIOIUU
http://school-
23 OO011e 3aKOHOMEPHOCTH BOJIOIIUH 17102024 collection.edu.ru/catalog/
24 AnanTtuBHas paguanusi. http://school-
HepaBHOMEpHOCTH TEMIIOB 3BOJIIOLIMHI 18.10.2024  collection.edu.ru/catalog/
o5 Hayunble runoressl MpoOUCXOKICHUS http://school-
KM3HM Ha 3emiie 22.10.2024  collection.edu.ru/catalog/
26 JlonayuHble npeCTaBICHUS O http://school-
3apOXKICHUH KU3HU 23.10.2024  collection.edu.ru/catalog/
97 OCHOBHBIE 3Tanbl HEOPraHUYECKON http://school-
IBOJIIOLIMU 24.10.2024  collection.edu.ru/catalog/
http://school-
28 TumoTesst 3aposeHis KusHH 25.10.2024  collection.edu.ru/catalog/
HcTopus 3eMian u MeTo bl €€
29 u3yuenus. Jlaboparopnas pabota 05 http://school-
«M3y4yeHne U ONMCaHUE UCKOTIAeMBIX ' 29.10.2024  collection.edu.ru/catalog/
OCTaTKOB JPEBHUX OPTaHU3MOB)»
30 HavanbHble 3TaIbl OpraHuyecKou http://school-
9BOJIIOLIUU 30.10.2024  collection.edu.ru/catalog/
http://school-
31 DBOJTIONHS DYKapUOT hup://school-

31.10.2024

collection.edu.ru/catalog/
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OCHOBHBI€ HTaIlbl YBOJIIOLUH
pacturenbHoro Mupa. [Ipaktuueckas

http://school-

32 0.5 .
pabota «M3yueHne ocoOeHHOCTEM 01.11.2024  collection.edu.ru/catalog/
CTPOEHHUSI pPACTEHUN Pa3HBIX OTICIIOBY
33 OCHOBHBIE 3Tarbl FBOTIOLUN http://school-
YKUBOTHOT'O MUpa 05.11.2024  collection.edu.ru/catalog/
DBOJIOIHS )KUBOTHBIX. [IpakTHdeckas htto:/ischool
N p://school-
34 pabota «M3yuenue ocobeHHOCTEM 0.5 06.11.2024  collection.edu.ru/catalog/
CTPOCHUSI TO3BOHOYHBIX KUBOTHBIX)»
35 Pa3zButure xu3HM Ha 3eMIie Mo 3pam U http://school-
epHoOAaM 07.11.2024  collection.edu.ru/catalog/
MaccoBble BBIMUPaHUS — http://school-
36 .
AKOJOTUYECKUE KPU3HUCHI POILIOTO 08.11.2024  collection.edu.ru/catalog/
37 CoBpEMEHHBIN IKOJIOTUYECKUN KPU3HUC, http://school-
€ro 0COOEHHOCTH 12.11.2024  collection.edu.ru/catalog/
38 CoBpeMeHHas cucTemMa OpraHu4ecKoro http://school-
MPOLLIOTO 13.11.2024  collection.edu.ru/catalog/
39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI http://school-
OpraHU3MOB 14.11.2024  collection.edu.ru/catalog/
o http://school-
40 AHTpOIIOJIOTHS — HayKa O YeJIOBEKe 15112024 collection.edu.ru/catalog/
41 PasButue npeacrasieHuit o http://school-
MIPOUCXOXKICHUN YEIIOBEKA 26.11.2024  collection.edu.ru/catalog/
MecTo 4enoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas htto:/ischool
42 pabora «Hsyuenie ocobentocteit 05 27.11.2024  collection.edu.ru/catalog/

CTPOCHUSA CKEJICTA YCIIOBCKA,
CBA3aHHBIX C IMPAMOXOXICHHUEM
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43 JIBHDKYIIIME CHIIbI AHTPOTIOrCHE3a 28.11.2024 @ collection.edu.ru/catalog/
CoOTHOIIEHNE ONOIOTHYECKUX U htt://school
p://school-
44 COLMANILHEIX (aKTOPOB B 29.11.2024  collection.edu.ru/catalog/
AHTPOIIOTeHEe3e
http://school-
45 OCHOBHBIE CTaINH AaHTPOIIOTEHE3a 03.12.2024  collection.edu.ru/catalog/
http://school-
46 [TameoreneTrka U najacoOreHOMHUKA 04.12.2024  collection.edu.ru/catalog/
47 5 http://school-
BOJIIOLIMSL COBPEMEHHOTO YeJIOBEKa 05.12.2024  collection.edu.ru/catalog/
Yenoseueckue pacel. [IpakTuaeckas htto://school
48 pabora «I/IsyquI/Ie IKOJIOTUYECKUX 0.5 06.12.2024 _picol lection.edu.ru/catalog/
aJanTannii 4eJI0BeKay
49 MexaucuuHapHble METO/IbI http://school-
AHTPOIIOJOTUHU 10.12.2024  collection.edu.ru/catalog/
http://school-
50 3apoxaCHUE W PA3BUTHE IKOJIOTHU 11122024 collection.edu.ru/catalog/
Mertoapl sxonoruu. JlaboparopHas htt://school
o1 pabota «Hsysenne MeTonos . 05 12.12.2024  collection.edu.ru/catalog/
SKOJIOTMUYECKUX HUCCIIEIOBAHUIDY
59 3HaUYeHNUE YKOJIOTHUUECKUX 3HAHUHI IS http://school-
4eJI0BEKa 13.12.2024  collection.edu.ru/catalog/
http://school-
53 IKOJIOrHCCKHE (GaKTOpH! 17.12.2024  collection.edu.ru/catalog/
Aobuotndeckue haktopbl. CBET Kak htt:/fschool
54 sKkojorndeckuii hakrop. JlaboparopHas 0.5 18.12.2024 _picollection.e du.ru/catalog/

pabota «BplIsBIeHNE TPUCTIOCOOICHUIA
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OpPraHU3MOB K BIHMSHHUIO CBETa»
Aobuotndeckue paxropsl. Temmneparypa
KaK IKOJIOTHYECKUH (paxTop.
JlaGopaTtopHnas pabota «BrisBienue
MPUCTIOCOOICHUI OPTaHU3MOB K
BIIUSTHUIO TEMIIEpaTyphD»

AbGuotnueckue pakropsl. BiaxkHocTh
KaK dKOJIOTHYECKUHN (PaKTop.
JlaGopaTopHnast pabota
«AHaTromMu4eckre 0COOEHHOCTH
pacTeHHi U3 pa3HbIX MECT OOUTAHUS

Cpenbl 0O0UTaHUS OPTaHU3MOB

buonornueckue puTMbl

Kuznennsie GpopMbl OpraHu3MOB

buotnueckue pakropsl

3HayeHrne OMOTUYECKUX
B3aUMOJICVCTBUH JJIsl CYILIECTBOBAHUS
OpPraHu3MOB B Cpeie OOUTaHHS

DKOJIOTUYECKHE XapaKTCPUCTUKHU
MomyJjadanuu

OcHOBHBIE NIOKA3aTENIN NOIYJISILIUN:
YHUCJIEHHOCTD, MJIOTHOCTh, BO3pAacTHAs U
M0JIOBasi CTPYKTYpa

OCHOBHBIE TTOKa3aTeIIN MOIMyJIAINN
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POXKIa€MOCTh, IPUPOCT, TEMIT POCTa, 15.01.2025  collection.edu.ru/catalog/
CMEPTHOCTh, MUTPALIAN
65 5 http://school-
KOJIOTHHECKa CTPYKTYpa MOMY I 16.01.2025 @ collection.edu.ru/catalog/
.. http://school-

66 JluHamMuKa TOMYJISIUAN U €€ PeTYIISIHS 17.01.2025  collection.edu.ru/catalog/

67 Kpusbie pocta 4ncieHHOCTH http://school-
nonyssinuy. KpuBble BBKMBaHUS 21.01.2025  collection.edu.ru/catalog/
DKoJornyeckas HUIIa BU/A.

68 JlaGopaTtopnas pabota 05 http://school-
«IIprucnocobieHnst CeMsTH pacTeHUH K ' 22.01.2025  collection.edu.ru/catalog/
pacceneHuio»

. http://school-

69 Bun kax cuctema nonysinui 23.01.2025 collection.edu.ru/catalog/

20 3aKOHOMEPHOCTHU TTOBEJICHUS U http://school-

MUTPALHH )KUBOTHBIX 24.01.2025 @ collection.edu.ru/catalog/
http://school-

71 Co00111eCcTBO OPraHu3MOB — OMOIIEHO3 98.01.2025  collection.edu.ru/catalog/

12 DKocucTemMa Kak o ast cucTeMa http://school-

KOCHCTEMA KK OTKpBITas CHCTEM 29.01.2025 @ collection.edu.ru/catalog/

73 KpyroBopor BeecTs 1 NOTOK SHEPTUH http://school-

B DKOCHUCTEME 30.01.2025 @ collection.edu.ru/catalog/
http://school-

74 OCHOBHBIE I0KA3aTEIN YKOCUCTEMBI 31012025  collection.edu.ru/catalog/

http://school-

& IKOIOTHHICCKHE THPAMHIIb! 04.02.2025 @ collection.edu.ru/catalog/

http://school-

76 W3meneHus coo0IIecTB — CYKIIECCHH 05.02.2025  collection.edu.ru/catalog/
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HpHpO,I[HBIe 9KOCUCTEMBI. DKOCHUCTEMBI

http://school-

77 03€ep U peK. DKOCUCTEMBI MOpe U 06.02.2025  collection.edu.ru/catalog/
OKEaHOB
[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI http://school-

78 . i
TYHJIP, JICCOB, CTCIICH, ITyCThIHb 07.02.2025  collection.edu.ru/catalog/

http://school-

79 AHTpPOTIOTEHHBIE YKOCUCTEMBI 11.02.2025  collection.edu.ru/catalog/
Ypboskocucremsl. [IpakTrueckas htto:/fschool
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ypOOIKOCHUCTEMBD»
3aKOHOMEPHOCTH (POPMHUPOBAHUS htto:/ischool

81 OCHOBHBIX BIAMOACHETBI 13.02.2025  collection.edu.ru/catalog/
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ouocdepe 26.02.2025  collection.edu.ru/catalog/

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS http://school-
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91 . . i
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92 OxpaHa mpuposst 12.03.2025  collection.edu.ru/catalog/
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COXPATCHHE DHOTOTHHACCKOTO 14.03.2025  collection.edu.ru/catalog/
pa3zHooOpasus 3eMian
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OPTraHU3MOB»
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103 y - i DHp-1/schook
CIIOBCK — OHOCOUMATBLHEIH BUJL 01.04.2025 @ collection.edu.ru/catalog/
104 Pa3BuTHe numeBbIx U http://school-
UH(GOPMALIMOHHBIX CBS3€i 02.04.2025  collection.edu.ru/catalog/
http://school-
1 u o nttp://school-
05 CTOJIL3OBARMC OPYIIH H SHEPrIH 03.04.2025  collection.edu.ru/catalog/
HcTopust pa3BUTHSI SKOJOTHIECKUX htto:/ischool
" p://school-
1 . ;
06 CBsI3eil uenoBedecTna. [lpeBHue 04.04.2025  collection.edu.ru/catalog/
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107 i . p://school-
cRAseH qevﬂ osetectBa. Heonek 14.04.2025 @ collection.edu.ru/catalog/
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cBsi3eil yenoBedecTBa. byayiee 16.04.2025  collection.edu.ru/catalog/
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110 DER./ISCO0L:
0COOCHHOCTH J1eMOTpaH 17.04.2025 @ collection.edu.ru/catalog/
YeJIOBEUYECTBA
111 Poct ynciaeHHOCTH UenoBeUeCcTBa htt ://S.C hool-
18.04.2025  collection.edu.ru/catalog/
ConumansHo-Teorpaduieckue httm:/fschool
112 6 p://school-
0COOSHHOCTH JieMorpadun 21.04.2025  collection.edu.ru/catalog/
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115 B3aumogeiicTBue nonysuuii 94.04.2025  collection.edu.ru/catalog/
Hcrionp30BaHue SKOJIOTrHUECKUX htto:/fschool
116 SHAHMH B XO3AUCTBEHHON 25.04.2025 @ collection.edu.ru/catalog/
JCATCIIBHOCTU YCJIOBCKA
http://school-
17 Crpoenne u cocTas Ouochepr! 28.04.2025  collection.edu.ru/catalog/
PanyonansrHOE MCIOJIL30BaHUE htto://school
118 MPHPOZHBIX OOraTCTB 1 OXpaHa 29.04.2025  collection.edu.ru/catalog/
ouocdepsl
119 OxpaHa npUpOJHBIX TaMATHUKOB U http://school-
HPUPOIHBIX KOMILICKCOB 30.04.2025  collection.edu.ru/catalog/
.. http://school-
120 buocdepa u € sBomous 02.05.2025 @ collection.edu.ru/catalog/
http://school-
121 Cospemenras Gnochepa 05.05.2025  collection.edu.ru/catalog/
122 ATMoc(hepa — HapyKHBIH CJIOM http://school-
onocdeps 06.05.2025  collection.edu.ru/catalog/
http://school-
123 TouBa — GuokocHas cucrema 07.05.2025 @ collection.edu.ru/catalog/
B http://school-
124 Bona — ocnosa xusin B buocepe 08.05.2025 @ collection.edu.ru/catalog/
http://school-
125 PapuoaxtusHoOCTE B GHOChepe 12.05.2025 @ collection.edu.ru/catalog/
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4eJI0BEeKa 14.05.2025 collection.edu.ru/catalog/
128 buonornueckoe 3arps3HeHUE U 1 http://school-
3I0POBBE YETIOBEKA 15.05.2025  collection.edu.ru/catalog/
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129 [ITymoBO€ BO3€HCTBHUE HA YEIOBEKA 1 16.05.2025  collection.edu.ru/catalog/
130 ®dusnueckre GpakTopbl MPUPOIBI U 1 http://school-
(bu3nIeCKOe COCTOSIHHE YeI0BeKa 16.05.2025  collection.edu.ru/catalog/
http://school-
131 [Iuranue u 310pOBHE YETOBEKA 1 10.05.2025  collection.edu.ru/catalog/
http://school-
132 Jlanmagr — GaxTop 310poBbA 1 20.05.2025 @ collection.edu.ru/catalog/
http://school-
133 PanmonansHOE MTPUPOIONIONHE30BaHUE 1 21052025  collection.edu.ru/catalog/
Oxckypcust: "MccnenoBanue cocTosiHUS hito:/fschoal
134 Opr)KaIOmeIf CPEAbL B SOTE 1 21.05.2025  collection.edu.ru/catalog/
HpO)I(I/IBaHI/ISI
« » http://school-
135 brocgepa n A ! 22.05.2025 @ collection.edu.ru/catalog/
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136 SaKIOUHTE b HBIH. 1 23.05.2025  collection.edu.ru/catalog/
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